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GEIINJEIRAL      INDEIX 


Aljutments.    Bridges.    Diiigi-ams    for    Dc-ter- 

rnining    Cost    

Air    Blast,    Depositing   Concrete    Witli 

Air  Compressors,  Plant.  Metlioii  of  Com- 
puting      

Small.     New     Typfs 

Appraisal  Engineering.  Development  of.... 
Appraisals,  Development  E.xpense.  The- 
ory  :;68.     1571. 

Gas    Works.     Chicago 557. 

Going  Value,  Madison  Gas  &  Electric  Co. 
6S1, 

Land     ., 733, 

Railways     

Street     Railway 

Telephone     

Aqueducts.  Catskill  Concrclc  Impermea- 
liility     Tests 

Catskill,    Engineei-ing    Costs    

Los    Angeles,     Dredging 

Arbitrator.     Engineers'     Duties    as 

Arch    Centers 121.   3S7,    443.    444. 

Chiokahominy    River    Bridge 

Huron    County,    Ohio.    Brid.ne 

Rocky    River     Bridge 

Spokane,    Wash.,    Arch 121.    443. 

Susiiendcd     Ple.xilile i;;ili. 


Bar    Benders    41S. 

Barges.    Derrick.    Panama    Canr.l 

Reinforced     Concrete.     Panama     Canal.... 

Bath    House.   Lincoln    Park.    Cliicago 

Belt  Conveyor,   Handling  Concrete  Materials 

Biographies.    Chamherlain.    O.    P 

Gushing.    William    C 

Milne,     Alexander     

Blasting,    Principles    Governing 

Blasts.    Large.    Corona,    Cal 

Boardwalk.  Atlantic  City,    Reconstruction... 

Borings.     Cost     . .- S4. 

Bracing.    Cofferdam.    Unique    Construction.. 

Trenches 35. 

Panama    Canal 

, 21  a.     233. 

lancoln    Park.    Chicago 
Cost    T>iagrains 


ISO 
418 


14 
(;41 

(;!i7 

572 

747 
751 
701 
61m 
520 

127 
127 
1)40 
67 
044 
706 
042 


444 
7111 


674 
651 
212 
555 
2:/6 
6S 
324 
6S4 
422 
509 
446 
500 
701) 


Trussed  for  Wide 
Breakwaters,    Colon. 

Cost     ...' 

-Stone  Filled  Crib. 
Bridges,    Abutments, 


212 
2SS 


l.SO 


Concrete.    Economies    of 

Concrete  Arch,  Ashville.  N. 
Rv 

Centers    for 121. 

Chickahominy    River    

Dallas-Oak     Clift     Viaduct. 


C    Southern 


064 
044 
700 
3S3 


'       Huron    County.    Ohio 642 

Long    Span    474 

Itocky     River.     Cleveland.     0 532 

Spokane,    Wash..    Arch 444 

Concrete    Girder    Standard.    Clay    Coimty. 

Indiana     23ti 

Viaducts.    Highland    Park.    Ill 1N2 

Construction.     Recent     De\'elopments 4;i5 

Foundations. 26S,  2,S."i,  21)5.  316.  354.  3S3.   467.  665 

Highway.    Choice    of    Type 207 

Span    Length.    Economic 1.  21 

Steel.  Colundjia  Ri\er.   C.  M.  &   I'.   S.  Ry.  316 

Column    Tests    3C,S 

Uuebec.     Competitive     Designs 663 

Ri.'Cent    Constiaiction,    Observations    on..  524 

Reinforcing    With    Concrete 211 

St.     Louis     Municipal 2S5 

Strengthening.     Two     E.xaiui^les 501 

Ti-.ick    Construction     160 

I'.uikling   Laws,    Ci>nipai*ison    of    for    Various 

Cities     631 

liuildings.     Brick    Cost 15 

Column     Tests.     Sleel SOX 

Concrete.     Cost.     Influence     of     ]»esign....  60 

r>esign.   Summary  of  Recent   Practices..  614 

Small     Ri-verlii-rations     in 236 

Ste.  1     IQrcctioii.     lOfflcient     llethod SO 

Types.    \'aiious.    ("  ist    of 5S6 

C 

C:\lile    Slot.    Device    for    Closing 129 

Caisons.    Sinking    by    Jetting 354 

Pneumatic    Sinking    Methods 2S>6 

Columns.     Built     I'l..     Tests 368 

Canals.     Cap.-     Cod 15 

Cayug.i     &     Senica ■"> 

Chira.i;o-Gnlf      35 

Irrigiiioii.    I  lydrcimetric   Studies 605 

Silling     of 50 

.Water    Losses    in    723 

New     York     !?argc.     Administration     IMarl, 

Emcieticy    of     36.      62 

Combination     Dredging.     Ser<-'-ning     and 

Pumping    Plant     -44 

Dra^r    LiU"    Excavator    a^'O 

Dredging     i'l 

Lock.    Blaik   Roc-k    Harbor 3 

I'an.ama.    liarges.    Concrete 242 

Breakwater    at    Colon.. 212 

Flume,    Concrete     S4 

Construction    Costs    212,58s 

Construction    Work.    Status    of 13.5 

Derrick     Barges     051 

Dredging     213.  5S9 


213. 

Car    Ac- 


213. 


Exea\'ation    Costs    

10.\i"i\'ation.      Estimating      by 

counting     

pj.xcavation,    Hydr;iulic    

Lock    Costs    

Lock  Valve   Machinery    

Locomotive    Repair    Costs 

Progress    of    Work    

Quarr.N'ing    ^itid    Crushing    Costs. 

lioiling  Stock  Repair  Costs 

Transportation       !■;  luipment.       Intprove- 

ments     in     

Silting.    Prevention    of 

Cape  Cod   Canal    

Cars.    Convertible    Dump     

Cradle     Dumping    Device 

ridoading.    Method    for    Small    Space 

Cayuga    and    Senica    Canal 

Cement,    Reground,    ICffect    on    Permeability 

of    Concrete     

Tests,    See    Tests    

Tufa,    I-os   An,geles   Aquediict 

Centers,  see   Arch  Centers 

Cluiml)erlain,    O.    P..     Biogniphical    Notice.. 

Channeling.    New    Vurk    City 

Chicago-Gulf    Canal    

Cit.v   Betterment   Studies.    Pittsbm-g.    Pa 

Clark.    Myron    C.    Obituary    Notice 170. 

Cli.v.    Effect    on    Permeability    of   Concrete.. 

Cleaning    ;ind    Giail)bing    Costs 

Cofferdams.     Bracing.    Unique    Method 

Constiaiction     Methods.     Potomac     Brid.ge. 

Washington.    D.    C 

St<'i-1     Sh.-et     Pile 

Commission     Government     for    States 

Compressed    Aii*.    Mixing      .and      Depositing 

Concrete    b.v     

CniH-rete    Abutments    

.•\irblast     Depositing     Apparatus 

Afiueducts     

Barges      

Belt    Conve.vor   for    I  landling 

Blocks.     Boundary     Wall 

Strength    Tests    


100 
241 


17 

17 

i/iS 

5s;i 

17 

101 
56 
15 

330 
14 


6.S 

70!) 

35 


SI 

roti 


354 


074 
ISO 

4  IS 


241 
206 
350 
213 


Bridgi' 


32.    642. 


SB. 


239.    297.    383,    444,    474,    49, 

Boardwalk,    Atlantic    City     

Ruck<'ts    for     Depositing 

BuiKlings     69,     236 

Casing    for    Steel    Piles 

Cast    Pipe    

( 'huting.    "Gravity    System" 

"cinder.   Containing  Coal.    Effect  of   Heat. 

X'ompressed    Air    "Gun" 

,'Comprcssfcil     Air    Mixer 

Covi-ring    Steel     Briil.ge 


7Ml 
446 
127 
lUl 
446 
53 
6 

41S 
674 
211 
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Culvorts     S4 

Curbs , 1S7.    *\6.    627.624 

Diims 23.    139.    240.    296.    349,    635.  71S 

Dcnsilty    iiiul    StrotU(lli    Kt-liilloii 156 

Density.    Miuximiim.     Drloriulniitlon    of...   185 

Drain    Tile 54.    152.    2S9,    295.  315 

Electrolysis  of  Mebil   In 99 

Knglno     Foundation     614 

Expansion    Oo-tflolent    7 

E.xpanslon     Joints     19 

FaeInK     for     Dam 437.492 

Fillers.     Water 79.     107.  186 

Finishing    Methods     5.    37 

Floors     94.    297.  417 

Flumes     84 

Forms,    sec    Forms 

Head   C.ate  Tower    43S 

Imrermeablllty    Clay.    Effect    on 97 

Mixing   Water.    Effect   on 70 

Retrrouiul   Cement,    Effect   on 97 

Tests.    Catsklll    Aqueduct    127 

Insurance    Cost     Reduction 336 

Irrigation     Works     700,  717 

L,amp    Posts    295.  301 

Locks.   Can;U    4,   212.289 

Mixer.    Compressed    Air    674 

Mixlnc     Plants 4.     127.673 

Mixing  Water.  Effect  on  Impermeability. .     70 

Pavements     188,  623 

Penstock     6 

Piles 41,    97,    383,446 

Pipe     53.  137 

Reinforced.    Design.    Application    of    Slide 

Rule     502 

Low  en"s    System    3S2 

Slniplltled    Mathematics    326 

Slide    Rule    Applied    to   Design 502 

Reservoir    Lining     19 

Reservoirs    38.    79.    107,136 

Retaining  Walls 34,  93,  266,  326,  349,  531 

Roofs     59 

Sewer    Pipe     157,190 

Shafts    100,    352.    419,  506 

Sidewalks    34.  94.  120,  208,  539 

Specific    Heat   of   Various   Mixtures 7 

Standplpes     185 

Strength.   Effect  of  Heat 7 

■"o-ength.     Tensile     125 

Therm.iJ     Properties.     Testa 7 

Track    Foundations    263 

Tunnel   Lining 45.   267.   278.    536.  719 

Tunnels    35.    45.    394,    398,508 

Trestle    Bents    642 

Trestles     552 

Volume.     Change    During     Hardening 183 

Washing   Soda,    EtEect    on 697 

Water    Tanks     417.  559 

Conduits.   Brick  Lined.   Flow   in 487 

Contract  vs.   Day  Labor.  New  Orleans 672 

Contracts,    Time   Penalty.    Court   Decision..  613 

Convict  I^bor.  Economy  on  Roads 67 

Cost    Curves.    Solution    for   Minimum    Ordi- 

nates     1 

Cost    Keeping    Systems.    Aziscohos    Dam 26 

Building    Contractors 558 

Cement  Drain   Tile   Manufacturing 54 

Pittsburg    Filtration    Works 431 

Costs.     Abutments,     Bj-idge 180 

Bath    House.    Public    555 

Borings     84,  500 

Breakwater    212.    233,  288 

Bridge    Foundations     316 

Bridges.     Concrete 642.  666 

Buildings     15.  586 

Buildings.    Influence  of  Design 69 

C!lr   System,    Drain   Tile   Factory 240 

Channeling     709 

Clearing    and    Grubbing 81 

Concrete  Casing  for  Steel  Piles 446 

Concrete.    Chuting     6 

Concrete.    Finishing    3S 

Concrete.    Mixing     674 

Concrete    Piles    446 

Concrete    Pipe    53.  157 

Concrete    Plant.    Floating 127 

Concrete    Track    Foundations 263 

Curb.     Concrete     187.     416.539 

Dams 212,   240.    296.    54S.    588.  609 

Drain     Tile.     Cement 56 

Drainage    Ditches    547 

Drain    Tile.    Factory    Handling 240 

Dredging 213.     215.     5S9.  640 

Drifting    in     Rock 44 

Drilling    215.    500,563 

Engineering.     Catsklll    Aqueduct 127 

Engineering.    Road    Work 104 

Engine    Foundation     614 


Excavation.     Earth     S2. 

241.    41S",    448.    509.    610.    539.   589.    619. 

Excavation.  Rock  11,  102,  213,  299,  388.  536, 

E.xpress    Service     

Filter    Operation     

Filters,    Water 79,    107,    136, 

Floors     

Fuel     for     Foi-ges     

Gasoline    Motor    Haulage 

Gas    Power    Plants 

Hydrant    Service     

Inlet,    Storm    Water 

Keeping    Horses    

Lamp    Posts,    Concrete 295, 

Levees     

Locks.    Panama    Canal 212. 

Locomtlve    Repairs    

Mall    Service 123,    179, 

Mine    Haulage    244, 

Motor    Truck    Operation     78, 

Panama    Canal     212, 

Partitions,    Metal    Lath 

Pavements    187,   301,   450.    539, 

Piers,    on   Piles 

Pile    Driving    

Piles.    Concrete     

Piles,    Wood     

Pipe  Joints    

Pipes,     Formulas     for     

Pipe,    Wood    Stave    

Power    Development     

Power  Installation  for  Tunnel  Construc- 
tion      

Pumping     

Pumping    Engines    

Pumping    Plant    Operating 

Quarrying  and  Crushing   213.   593. 

Reser\'Oirs,    Concrete 19,    41,    79.    107. 

Railway    Signals    

Retaining    Walls     326. 

Roads 16,    107.   129.    158.    186, 

221.  271.  302.  334.  355.  427.  453.  4S0. 
511.    513.    539.    593.    620.    622.    623.    682, 

Rolling  Stock  Repairs    

Roof.    Cinder    Concrete 

Roofs,     Gravel     

Sewer    Cleaning    

Sewer   Outfall    

Sewer    Pipe.    Concrete 

Sewers    190,  543, 

Shafts     

Sidew^alks.    Concrete     

Storage    Batteries    

Telephone    Plant      

Tracklaying     

Track    Reconstruction    

Trenching    406,    545. 

Tunnels.  Rock 11,  102.  213.  299,  3SS. 

Water  Pipe  Laying    307, 

Water  Purification  Works 79,  107, 

Water  Tanks    

Water- Works     

Wielding     

Cribwork.  Breakwater.  Lincoln  Park.  Chi- 
cago      

Crossings.    Manganese    Steel 

Railway.    Design   and    Construction 

Cubic  Equations.  Solution,  Rapid  Method.. 
Culverts.   Corrugated  Metal.  Economics 

Lock    Joint    Pipe 

Curb.    Concrete.    Finishing   Machine 

Gary.     Ind 

Lincoln   Park.    Chicago    

Mixtures  for    

Street    Names    on     

Gushing,    William   C,    Biographical    Sketch.. 


70S 
562 
123 

20 
433 
297 
619 
619 
498 
662 
336 

43 
302 
120 
289 

17 
207 
619 
234 
589 

84 
623 

97 
709 

97 

97 
460 
119 

19 
69C 

11 
625 
525 
195 
623 
136 
689 
531 


712 
17 
59 
440 
307 
683 
190 
740 
506 
539 
439 
520 
264 
262 
675 
536 
336 
136 
559 
19 
612 

233 

170 

115 

35 

84 
416 
539 
1S7 
527 
624 
324 


Dams.    Aziscohos.    Maine 1.  23 

Cellular     139,  349 

Conconully.   Washington    54S 

Concrete,    Marble    Falls,    Tex 635 

Concrete.    Small     240,  296 

Design,    Eftect    of    Transportation      Condi- 
tions      1 

Earth.   Dimensions   of   Notable 90 

Masonry    Faced     437 

Puddle   Walls    for S9 

Springfield,    Mass..     Water    Works 82 

Umatilla    Irrigation    Works 609 

Gatun.    Panama    Canal 212 

Hydraulic    Fill 212.    548,589 

Log    Way 28 

Reversed.    Design    of 139.    293.348 

Sand    Foundation.    Principle 290 


Slope    Paving.    Mutliod    of    Uepairing 492 

'I'win   Arcli.    South   Sim  Joaquin 718 

Underpressure    of   W'ater 527 

Wave    Action    on    Earth 473 

Development    Expense,    Factor      in      Valua- 
tion      268.     671,  697 

Ditches.   Digging  With   Dynamite 128 

Drainage     Sections     257,547 

l>i-alnage.    Ditch   Sections 257.547 

Ditch    Specincations    669 

Land    Reclamation    by.    Progress    in 473 

Projects.    Carrol    County.    Missouri 546 

East    Louisiana   Levee    District 435 

East   St.   Louis,   111 312 

Marais   des   Cygnes    River,    K,ansas 144 

Mud    River,    Minnesota 4SS 

North     Fork,     Illinois 491 

St.    Fraiuis    V.ailey 255 

Pumping  Plant.   Operating  Costs 195 

Tile,    Fundamental    Principles 660 

Influence    on    Floods 720 

Specifications     659.  731 

Drain  Tile.  Concrete.   Amount  per  Car  Load  156 
Concrete,    Factory   Handling.    Car   System 

for     239 

Manufacturing   Methods    54 

Manufacturing  Plant  Layout    152 

Roughness,    Coefficient     143 

Standard    Tests    295.  315 

Testing    Machine     313.  315 

Dredge    Buckets.    Device    for   Emptying 589 

Dredge,   Hydraulic,   Pontoon  Discharge  Pipe  217 

Dredging,    Lincoln    Park,    Chicago 215 

Los    Angeles   Aqueduct    640 

New   York    Barge  Canal 91 

Panama    Canal     213.  589 

Drifts.    Costs.    Consolidated    Mines.    Nevada.     44 
Drill    Holes.    Deflection,      Magnetized      Drill 

Rods,     Cause    of 449 

Slope   and    Direction,    Methods      of    Deter- 
mining        448 

Drilling,    Caddo    Oil    Fields 498 

Core,     Cost.    Virginia 84 

Zinc   Mines.    Missouri 562 

Diamond.    Cement    Grout    Casing 478 

Transvaal     Competition     215 

Tunnel  Work    

9.   102,  128.  270.  299,  388.  529.  534.  536 

Wabana    Iron   Mines 269 

Well,    Methods    '. 515 

Drills,    Bits.    Air    Hammer.    Sliape    of 44 

Bits,    Hollow,    With    Sludge    Channel 535 

Types,    South    Africa 646 

Brandt,    Hydraulic    13 

Efficiency    Coniparison.    Alpine    Tunnels. . .     13 

Efficiency    Tests.    Transvaal 215 

Electric    Percussion     13 

Hand  Hammer  for  Pop  Holes 157 

Performance.    Alpine    Tunrels 12 

Power  Required,  Alpine  Tunnels 12 

Traction,    Detroit  River  Improvement..    ..   591 

Dump    Car.    Convertible 330 

Dumping     Devices,     Automatic     for     Shaft 

Heads     101 

Dynamite.    Ditching   With 128 


Electrolysis.    Metal    in    Concrete 

Engineering    &    Contracting 

Engineering-Contracting.    Size.    Increase    in 

1911     

Engineering.     Cost     of 104, 

Economic    Science    

Engineering   Experiment   Stations.    Value   of 
Engineering   Societies.      Local     Associations 

Successful     

Engineers,   Appraisal    

Arbitrators,     Duty    as 

Department    Heads.    Boston 

Donation    of    Inventions 

Licensing.  Am.   Soc.   C.   E..   Action  on 

Licensing.    Illinois    

Standard     Law    for 

Mathematics,    Value    of 

Operation    of    Irrigation    W^orks 

Salaries.    InaO.  i-'iuate    106,    151, 

Equations.    Qua.tratic  and   Cubic   Method  of 

Solving     

Excavation.    Earth.    Combination    Dredging. 

Screeniiii;    and    Pumping  Plant 

Earth.     Costs 82. 

241.    419,    448,   609.    510,    639,    648,    689, 

Dam,     Conconully 

Dam,    Gatun    212. 

Dam.     Springfleld.     Mass 

Dam.    Umatilla   Irrigation    Works 


99 
G41 

1 
127 
733 
323 

210 
641 

67 
3 
5,S5 
151 
348 
173 

95 
5S5 
293 

35 

244 

619 
648 
589 
82 
609 
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Ditching     Witli     Dynamite 

Drag   Line    Excavator    47G. 

Dredging.    Lincoln    Parl<.    Cliicagro 

Dredging.    Los    Angeles    Aciueduct 

Dredging.    New   Yorli   Barge   Canal 

Dredging.    Panama    Canal 213. 

End   Area   Table 

Filter    Plant.     Springfield.    Mass 

Hydraulic.     Interesting    Examples 

Hydraulic.   Panama   Canal 

Hydraulic     Sluicing     

Monitor.    Hydraulic    

North   Shore   Channel.    Chicago 

Reservoir,    Water-Works 38. 

Slope   Determination    tor    Steam    Shovels 

Steam     Shovel     SI. 

Stripping   by   Hydraulic   Monitor 

Stripping.    Steam    Shovel 

Trench    Work    406.    545, 

Estimating   by    Car    Accounting 

Panama  Canal.    Progress   of 

Rock.    See    also      Blasting.      Drilling      and 

Drills. 
Rock,    Air    Compressor   I'lant.    Computing. 

Blasting.    Principles    ot 

Blasts.    Large     

Channeling     

Costs 11.   102.    213,   299,   388,   536, 

Culebra   Cut,    Panama    Canal 213, 

Explosives     224, 

Transvaal   Mines.    Increasing  Labor   Ef- 
ficiency      

Underground,    Methods    of    Controlling. . 
Excavators,        Combined        Excavator      and 

Loader    

Drag    Line    476. 

Fanning.    North    Shore    Channel,    Chicago. 
Expansion     Points.     Concrete    Lining.     Res- 
ervoir      

Explosives,    Ammonium    Nitrate 

Permissible    

Express   Rates    

Express    Service,    Efficiency    Compared    with 
Mail   Service   


128 
55G 
215 
640 

91 
5S9 
6S1 

81 
237 
241 
448 
243 

72 

54 
321 
477 
243 
509 
(175 
100 

i;i8 


73 
422 
509 
709 
562 
5  89 
243 

215 
1145 

510 

556 

72 

19 

243 
224 


H 


Harbor      linpro\  <'nu:nt.      Projects     Provident 

for    1910     92,  117 

Hoist.   Gasoline    for  Mines 447 

Horses.    Keepint;.    Cost    of 43 

Hydrant     Servic-.     Cost    Analysis 652 

H\diaulic    Ram.    Principles    of 337 


Filters,  Water.  Sand  Incrustations,  Compo- 
sition   of     

Water,    Springfield,    Mass 79,    107, 

Washington,    D.    C 

Floors.    Concrete    and    T-Beam 

Concrete.    Ci'acks.    Significance    of 

Forms.     Corrugated     Iron 

Repairing    Method    

Flume.    Concrete.    Panama    Canal 

Flush  Tanks.   Siphon,    New 

Forges,     Fuel     Cost 

Forms.    Arch    Centers 121,    387,    443.    444. 

Bridge    Pier.    Collapsible 

Dams    

Floor.    CoiTUgated    Iron 

Lock     

Column     40. 

Column    Pedestal    ami    Cap 

Concrete    Pipe     

Construction.     Gener.il    Instructions 

Girder     

Impermeability.    Test.    Prices 

Reservoir    Roof 

Slope    Wall    '. 

Slope  Wall,   Traveling    

Tunnel     

Formula.s,  Economic  I,cngtli   of  Bridge  Span 

Thermal    Conductivity    

Foundations.    Bridge.    C.    M.    &    P.    S.    Ry... 

Caissons,    Sinking  by   Jetting 

Cylinder,    Paris    Subw.iy 

Engine,    Cost    of    

Mishaps    and    Mistakes    in    Constructing.. 

Pneumatic   Caisson.    Deep 268.    285. 

Track.    Electric    Railway     

Wood    and    Concrete    Pile    Compared 

Freight.     Handling    at    Terminals 


251 
136 

20 
297 

94 
44G 
447 

84 
545 
618 
644 
665 


44G 

5 

211 

40 

53 

37 

41 

98 

40 

89 

42 

46 

21 
7 
316 
354 
590 
614 
467  . 
295 
263 

97 

85 


1 


Illinois   Society   of  Engineers  and    Surveyors 

Inlets.    Wide    Open    Storm    Water 

Insurance,    Reduction   of   Concrete  Construc- 
tion      

Intake,     Corrugated    Iron 

Relation  to  Pure  Water  from  Great  Lakes 
Inventions.    Donation    to    Public    Service.... 

Irrigation.    Canals.    Sections    for 

Canals.     Silting     of 

Water    Loss<-s    iii 

Dams    89.    437,    548.    609. 

Development     in     California 

Hydrometric    Investigations    

Works.    Operation.    Opportunity    for    Engi- 
neers      

Portalis.     N.     Mex 

Salt    River   Canal    System 

South     San    Joaquin 


145 
336 


Lamp    Posts.    Concrete 295. 

Land      Reclamation,      Development      in      by 

Drainage     

Levees.    Brick,    Mctliod    of    Repairing 

Levees,    Costs    

Tjicensing   Enginei.-rs    151.    173. 

Locks.   Black  Rock  Harbor,  New  York 

Panama    Canal.    Buffer    Beam    for 

Panama    Canal.    Costs    212. 

Panama    Canal.    Valve    Machinery 

Locomotive  Crane.  Drag  Line  Bucket  Oper- 
ated   tiy    

Locomotives,    icpairs.    Cost 

Log    Way      Aziscolios    Dam 


IVI 


Mail    Service.    Inefficiency    of 

Mails,     Transportation,     Cost    of 179. 

Material     Pi-ices     

Mathematics.    V.ilue    to    Engineers 

Merriam    Comnii.ssion,    Work,    Review    of... 

Meters.    Water    Waste.     Reduction 

Milne.     Alexander.     Biographical     Notice 

Mine    Haulage    Costs 

Mine  Motor,   Gasoline,    Cost   of  Hauling 

Monitor.    Hydraulic    

Mortar.   Density  and   Strength    Relation   of.. 
Motor    Trucks.    Combination    for    Farm    Use 

Contractors'  Hauling.  Adaptability  for.  124. 

Costs    of    Operation 78, 


430 
459 
585 
417 
56 
723 
718 
662 
605 

585 
193 
434 

717 


301 

473 
120 
144 
348 
3 
670 
289 
17 

556 

17 


123 
207 
409 

95 
381 
447 
684 
244 
019 
243 
156 

96 
234 
23! 


Gasoline    Mine    Hoist 447 

Gasoline    Motor    Haulage 619 

Gas    Power    Plants,    Cost 498 

Gas    Works.     Appraisal.     Chicago 557,  572 

Guy    Wire,    Stresses,    Method    of    Determin- 
ing     557,  570 


Partitions,     Metal    Lath.     Costs     

Pavements.    Asphalt.    Construction    Methods 

187. 

Asplialt    Costs     187.    307, 

Lincoln     Park.     Chicago 

Macadam.    Construction    Methods 

Plants    and    Methods,    New    York    City.. 

i;nit     Prices     

Bitulithic,     Unit     Prices 

Brick,     Asphalt     Filler 

Omcnt    Grouted.    Cracking 

Construction     Methods     

Unit    Prices     

Concrete.     Construction    Methods 188. 

New    Yr)rk 

for     

187.    301.    450.    539. 

Sand      Cushion      Under      Sleel 

Railway    Track    

Macadam.    Unit    Prices    

Rock   Asphalt,   Construction  Methods 

Slipperiness,    Prevention    by    Oil   and   Sand 
Specifications,     Society     for    .'^tau.lardizing 

Stone    Block,     Unit     Prices 

Wood     Block,     r-nnstruction     Methods 

Minneapoli.^.    Minn 

Unit     Prices      


Hassam. 

Tamper 
Costs  , .  . 
Grouting 


84 

301 
738 
187 
16 
.-,10 
399 
400 
273 
189 
539 
395 
623 
623 
188 
623 

103 
400 
564 
358 
135 
396 
450 
451 
397 


Paving    Hrii!k,     Uatller.    Standard 354 

Paving  .Materials.    Selection,   Principles  Gov- 
erning          51 

Penstock,     Concrete     5 

Piers,   Foundation.    Wood  and   Concrete   Pile 

Compared     97 

Pile    Drivers.      Double     Leads      for      Trench 

Sheeting    670 

Pile  Driving,    Practice,    Notes  on 340 

Record     Form 341 

Piles,    Bearing    Power    41 

Concrete,    Boardwalk,    Atlantic    City 446 

Bulb     Pointed     41 

Cost    Compared    with    Wood 97 

Driving    Costs    709 

Steel,    Concrete    Casing    446 

Wood,  Cost  Compared  with  Concrete 97 

Pine.     Concrete.     Cost 53 

Concrete  Sewer  Work,  Bellingham,   Wash.    137 

Cost,    Formulas    for    Determining 119 

Joints,    Lead   and   Leadite   Compared 460 

Laying,    Cost     307.336 

Lines,   Flow,   Device  for  Measuring 608 

Locator.    Electric    627 

Lock    Joint    Culvert 84 

Pontoon    for    Dredge    213 

Size.    Most    Economical 113,265 

Steel     Electrolysis     Protection 254 

Thickness   of   Cast   Iron,    New   Formula...   714 

Wood    Stave.    Characteristics 687 

Wood    Stave,    Cost 19 

Plant.    Compressor.    Method    of    Computing.     73 

Over    Equipment.    Danger 95 

Poles,    Guying.    Methods 465 

Postal    Rates    322 

Power     Development     Costs 696 

Power     Plants.     Construction     for     Tunnels, 

Cost     11 

Hydroelectric,    Marble    Falls,    Tex 635 

Producer    Gas     498 

Steam    and   Hydraulic   Compared 696 

Prices.    Construction    Materials 409 

Pulilic    Works    Departments.    Boston,    Engi- 
neer   Heads    for 3 

Pumping    Engines.    Efficiency    of    Modern...   525 

Pumping    Plants.     Costs.    Operating 195,  625 

River    Flushing.    Milwaukee 625_ 

Pumps.    Turbine    Driven    Centrifugal 

«  \v.."i; 

Quadratic        Equations.        Solution.        Ftai 
Method       

Quarrying.   Panama   Canal.   Costs 213,   /S>i 

Ranch    Work.    Los    .-Angeles 593 

Ranch     Work.     Scotland 623 

Quicklime.    Paste.    Water    Required 296 


Railways,    .appraisal.     Progress    by    Slates..   701 
Ballast.    Thickness.    Statistics    of    Practice  408 

Bridges,    Ashville,    N.    C 664 

Bridges,     Columbia     River 316 

Quebec     663 

Recent     Types     524 

Reinforcing    With     Concrete 211 

Strengthening,     Two     Methods 501 

Track    Construction,    Beaver   Bridge 169 

Crossings,    Design    and    Construction 115 

Manganese    Steel    - 170 

Mctliod     of    Computing 687 

Culverts.     Corrugated     Metal 2 

Electric     Depreciation     Problem 176 

Paving.      Grouting     Under     to     Prevent 

Damage    from    Vibration 103 

Track.    Manganese    Steel    in 152.629 

Tnick     Reconstruction     Methods 262 

Electriflcalion.      Chicago      Commission      to 

Study     351 

Klcclriflcation   Problem,   Chicago  and  New 

York      324 

Kliiw    in    .Meter    Columns 742 

I'rogs,    Manganese    Steel    Construction....   343 

Manganese    Steel.    Tests 406 

Grades    Balanced,    Computation 631 

Guard    Rail,    Manganese    Steel 407 

Locomotive     Repair     Costs 1" 

Locomotive    Smoke.    Chicago 231 

R;iil    Failures.    Investigation    in.    Progress  441 

Rails,    Corrugated    or    Roaring 725 

Manganese    Steel    407 

Testing.     Methods    and     Results 463 

Titanium.    Results    witii 406 

R;ile   Making.   Theory   nf   Fair  Return   699,  726 

Rate   Question.   Itiilway  Side  of 237 

Retaining   Wall.   Special   Design 531 
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19 
136 

54 
321 
136 
531 
531 


120 
.92,  117 
....   321 


305 


159 
622 


15S 
35S 
641 


Rollins    Stock    Re|:iilr   Costs 17 

Signals,    Costs     6S9 

Sui-raic     Trni-ks.     PJim     for    Gllintnnlln!;. 

New     York 496 

Switch  rolnls.  Mnnpinese  Steel 343 

Terminals.    Cliioaso    339 

ICleetrlrlcutlon.    Clileaso    210 

Ties.    Roeonls    of    Treated 319 

Tnu-klaylng.    Costs     264 

Tmek.    PiitsluirB   &    Lake    Krle    Bridne..   169 

SwUoh    Lends     169 

Train    Reslstunee.    Metliods   of    Determln- 

inK     287.  2S0 

Tmin  Resistance,  Tests  259.  2S0 

Tr.iin>!lifd.    Clilcaco    &    Northwestern    Ry.  229 
Transition    Spirals.   Selection  of  I-ensth...   690 

Water    Tanks.     Reinforced    Concrete   417 

Rattler    ravins;    Rrick 554 

Relnforcinj;.    Concrete   Bur   Benders    for 

69.    41S,    674 

Concrete.    Electrolysis    of M 

Reservoirs.  Concrete  UnlnR  for 

Costs  "■  •'I-  "»•  l""- 

Monterrey.    Mexico.    Water- Works 3S. 

Slltin;;.    l^revenlion   of 56.    120.  236. 

SprinKllcid.    Mass 79,    107 

Retaining    Walls.     Costs 3.6, 

Peslsn    34,   93,  26.5.   349. 

Revers^.d    l^ams 1S9,    293.  34S 

River    Improvement.    Bank    Protection,    Re- 
pairing   Break    

Projects    Provided    for.    1910. 

Rivets.    Computing.    Method 

Road    Drags.     Minnesota 33o 

Various     Forms     

Roads,    .\iinement   and    Profile.    Relation    of 

Traffic    to     

.Mlegheny     County.     Pennsylvania. 

Bituminous.    Illinois    Experiments 219 

Penetration    Construction    Metliods 4a3 

Brick   Surfaced,   Allegheny  County.   Penn- 
sylvania      

Concrete   Paved,   Ohio 

Concrete  Reinforced   Against   Wear 

Construction.    Instructions    to   Inspectors..   64i 

'■■   •••ictions   to   Resident    Engineers 679 

,is   16,   107,   134,   129,   15S,  1S6, 

1     '71,   302,   334,   355,    427,    453,    4S0, 
Ihll.   513.   539.   593.   620.    622.    623.   6S2 

T.-t    Labor,    Economy    of 

T- 16.   107,   129,  158,  1S6, 

T*')!     271,   302.    334,   355,    427.    453,    480. 
In,    573.    539.    593.    620,   622,    623.    6S2, 
-'"Cwlverts.    Corrugated    Metal. 

Dust    Prevention 

Engineering     Organization. 
Engineering    Work,    Cost   of. 

-    Gravel,    Construction    Methods 303 

Cost,    Michigan 18 

Grey   Soil.    Virginia 273 

Labor.   Economy  of  Convict 67 

T.csisla  I  ion    for    Improved <9 

Macad'.m.    Asphalt    Binder 358 

Obj><t  Lesson.  U.  S.  Office  Public  Roads  563 

Reinforcing.     English     Data 511 

Repairing.     English    Costs 334 

Specifications.    Comparison   of   Various..  512 

Maintenance    by    Honing 30o 

Massachusetts    713 

Menominee    County.    Michigan 271 

Rural    "83 

Materials.    Bituminous.    Definitions 160 

Bituminous,    Illinois    Experiments 219 

Bituminous,    Present    Status  of  Use 356 

Bituminous,      Selection,      Consideialions 

Affecting     7S 

■  lal    Tar,    Examination    Methods 711,  735 

Laboratory   Tests,    Status    of 77 

Stone,    French.    Wear    of. 
Stone,    Mechanical    Tests. 

Meadow,  New  .lersey 224 

Metropolitan    Park.    Boston 711 

Mountain.    Construction     Methods 620 

Object    Lesson.    Construction    Mftiioils. . . .   398 

Oiled.     Kansas     682 

Oil-Gravel.     California 623 

Oil       Macadam.       Experience.       California 

Cities     272 

Oil    Macadam.    Los    Angeles o»3 

Washington     334 

Motor    Traffic.    Effect    638 

Preservatives.   Asplialtic  Oil  Speeiflcalions     17 

Records.    Chart    System    of 624 

Rollers.    Coke  Fuel   for ::."..S 

Concrete    301 

Rolling.    Metliods.    Notes    on 76 

Sand-Clay  Experimental,  U.  S.  Office  Pub- 


542, 

Washington. . 


712 
106 


712 
2 
648 
245 
104 


274 

565 


lie     Rojlds     512 

Soml-Acid  Country  Construction  Methods  104 
Snow  Removed  by  Spreading  witli  Coal  96 
.■^pcclficullons.    Road    Board   Great    Britain  649 

Slate     Work.     1910 249,335 

Straw    Surfaced     274 

Surveys.    Instructions     332 

Tar    Grouteii     Macadam 355 

Tnriing,    .Moisluie    ICffects 17 

Tnrvla-Macadam,    b'rederickton,   N.    B 302 

Telford-Macadam     358 

Traffic  Census,   Method  of   Making 131 

Tree     Planting     335 

Washington  State,  Report  on  Management  101 

Rtxid     Work.     Contract     and     Day      I,iibor 

Methods     473 

Rolling    Stock.    Repair   Costs.    Panama 17 

Roo(ln.g  Materials.   Hituminous.   Review  of. .  371 

Roofs.    Cinder    Concrete 50 

Gravel,    Construction    Methods 4lii 

Rore,    Manilla.    Variations    in    Size.    Weiglil 

and     Strength     2i;  I 

Run-Off.    Formulas,    Principal SiK! 

Run-Off    Records    34 


Safety  Hook    for    Hoisting 639 

Sand.    Tests.    Granulometric 154 

Scientific    Man.ngcment    16(1 

Dangers    Exaggerated    613 

Existence  Questioned   37i) 

Railway    Operation.    Possihilities 37!> 

Scrapers.    Four-Wheeled,    Canal    Excavation    iW'.i 

Sewage    Disposiii,    Chicago I  '.i  1 

Plants    for     Residences 163 

System   Proposed    for  Milwaukee 598 

Works.     State     Supervision 351 

Electrical   Pumping.    Great    Britain 401 

Purification.    Cameron    Septic    Tank    Liti- 
gation          323 

Electrolytic   Process.  Santa  Monica.   Cal.  liU 

Sludge     Stridors.     Pliiladelphia 4SG 

Tests.     Plilladeipliia.     Pa 4)3.456 

Sewerage    System,    Cliicago T.U 

Sewers.   Brick  Lined.   Flow  in 4ST 

Chicago.    Downtown.    Review   of 5117 

Cleaning    Costs    307 

Cleaning.     Device     for 307 

Cleaning     Metliods     307 

Concrete    Pipe,    Cost    ISO 

Flush    Tanks.    New    Siplioii 545 

Gary.     Ind..     Costs 543 

Inlets,     Storm     Water 336 

Outf ull.    Submerged     6,S3 

Wet  Trenches,    Construction   Methods 51 

Shafts,     Automatic    Dumps     for 646 

Cement    Grouting   in    Water    Bearing    Ma- 
terial      352.    415.411) 

Sinking   Method.   Hilibing.   Mich 100 

Sinking     Methods.     Water     Bearing     Ma- 
terials     352.    415,    419,506 

Timbering    in    Swelling    Ground 330 

Street  Piling.   Pulling  Machine 677 

Steel.    Cutting    With    Oxy-.\cetelene    Flame. 35t 

Steel,    Driving.    Rate '■'< 

Wood.    New    Type 35  4 

Shoveling  Machine.   Tunnel  and  Mine   Work.  102 
Sidewalks.   Concrete,  Construction  In  Freez- 
ing          !)4 

Concrete    Costs    53!) 

Mixtures   for    ill.    120.  20X 

Without    Surface    Coat 34 

Slide     Rule.     Reinforced     Concrete     Design, 

Application     to     5112 

Smoke.     Locomotive.     Chicago 231 

Snow,  Melting  Effect  of  Rain.  Sun  aiiil  Wind    151 

Removal   by   Spreading  witli   Coal ;it; 

Soap   Concrete    335 

Soils.    Bearing    Power 42 

Soundings.    Method    in    Rapid   Current 419 

1 57 


Sjrecifications.     Cement    Pipe 

Scrubbed    Concrete    Surface..! 5 

Water     Tanks.     Concrete 417 

Standpipes.    Concrete.    Westerly,    R.    1 1S5 

Steam  Shovels,  Dippers,   Steam  Trip 017 

Operating   Costs    41ii 

Records.     Florida     321 

Slope     Determination     Methods 321 

Storage  Batteries.    Railway   .Signal,   Costs...  439 

Street    Widths    Stanrlanlizcd 621 

Subway.  Rapid  Transit.  Chicago 1 79,  200 

Rapid       Transit       Cylinder       Foundations. 

Paris.     Fiance      5110 

Surveying,    .\lineinent    Mc'liod,   Tunnel 73 


Bridge     Pier    Location 2S:i 

.Sliaft,    riojectin,g    Transit    Line    Down.i..  236 

Toiogra)>hic,    for   Logging    Roads ^..   347 

Undcrgiound,     Methods 48 

Switch    Leads.    Tlieoretical    and    Practical,..   169 


Telephones.    .Appiai.sal.    Seattle,    Wash 520 

Testing   Macliinos.    Drain   Tile 313.315 

Impermeahility    of   Concrete 98 

Tests.    Columns.    Built-Up ■. .   368 

Concrete    Blocks     213 

Concrete,    Impermeability 70,    97.  127 

Concrete.   Tensile    125 

DVain    Tile    .' 296.  315 

Frelglit    Train     Resistance 259,280 

Impact   on    Concrete   Trestles 552 

Rope.    Manila 264 

TlK'niial    Properties    of    Concrete 7 

'I'lifa    Cement    71 

Volume     of    Concrete,       Changes      During 

Hardening     183 

Thesis   Work,    Subjects.   Choice   of 529 

Traction  Engines,  Fuel  Consumption ..  .300.  735 
Tniinsheds.  Chicago  &  Northwestern  Ky. . .  229 
Travelers.    Concrete    Handling.    Canal    Lock 

Work     4 

Trenches,     Bracing    for    Wide 35,     45 

Excavation 406.     537,     545,  675 

Trenching,    Machine.    Glcncoe,    111 405 

'I'resties,     Concrete     Bents     for 642 

Concrete.   Impact  Tests   on 552 

'I'imber    Preservation,    Grouping    Timber    for  627 

I'lant.    Design    of 569 

Tata,    Mixture  with  Cement 71 

'I'unneling   Methods.      European      in      .Mpine 

Tunnels     2.       8 

Top    Heading    vs.     Bottom    Heading 2 

Tunnels,    see    also    Drifts 

Alinemcnt.    Rondont    Pressure 73 

Bosruck,    Construction   Methods 9 

Caisson    Construction    3t)4 

Englisli    Method   of    Constructing 120 

Haulage    Methods,    Alpine 14 

Karawanken     Construction     Methods 10 

La   Salic   St..    Chicago 35.    45.    391,  50S 

Loclschljerg,    Costs-  128 

Loetschberg.    Progress   Records ..529,  534 

Muck    Loading    Machine 102 

Progress.    Alpine 10 

Progress    Records     3S9 

Power  Installation  for  Construction,  Costs     11 

Rock.    Costs.    Austrian    Alpine 11 

("Construction   Methods    S 

Cripple    Creek.    Drainage     1 02 

Deep      and      Shallow      Holes.      Relative 

Economy     299 

Pressures    in    Alpine 11 

Submarine.    Wabana  Iron    Mines 270 

Rondout.    Alinement    Methods 73 

Seine    Kiver,    Paris 391 

Steel    Tubes,    Sinking   Methods 391 

St.    Paul    Pass 388 

Strawberry    Valley.     Utah 536 

Soft  Ground.  Boom  Method  of  Driving 2!)9 

Telephone    Connections    419 

lender  City.  Catskill  Aqueduct 267,  278 

Ventilation     During    Construction... 12 

Wochein    (Construction   Records 8 

Trestles,    Bents.    Design   and    Construction..   345 
Concrete,    Impact    Tests 552 


Viaducts.    Concrete,    Dallas.    Tex. 
Concrete.    Highland    Park,    111... 


3S3 

182 


W 


Walls.    Concrete    Block 350 

Wa.shing  Soda.  Effect  on  Concrete 697 

Washington      State      Highway      Department 

Rngiiieering    Organization    245 

Waterways,    .-Vreas    of 266 

Economic    Value     35 

Limit.itions    and     Possibilities B9 

Water  l=>uritication.    Disinfection   Methods...  625 

Woiks.   Springfield,   Mass 79,   107,  136 

Service.    Income.:    Rate   of   .-Vcquisition 16V 

Tanks,    Concrete    417,559 

Velocity  of  Flow  in  Gravel 291 

Waste    Survey,    Yonkcrs,   N.    Y 462 
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Water-Works.    Catskill    Ainu'diu-t 127 

Cost     1'' 

Dam,    Springfield,    Mass S:; 

niters 20.    79.    107,    i:'.6.  I'.'il 

Hydrant    Scrviee.    Cost    Analysis n.'>2 

337 

...i:iO.  4r><.i 


lydr.iulic    Ram.    Principles    of, 
ntakes     


Mctcis.    Waste    licdueliim    by    I'se 447 

Montfrre\-.     Mexico. :iS.  r>3 

Pipe    Laying-,    Cost 307,  33G 

System     Records 22S 

Reservoirs lil.    38,    I'.l    107,131) 

Valuation,   Coins   Value,  Metliod  of  Deter- 

tuinati'-in      35S 


J^eoria,    111 1!J2,    22."),    252,    274.  SOS 

Vancouver.    R.    C IS 

Wave    Action "  on    I )ains 473 

Welilins,    f)xy-Aeetyl.-ne    l'"lame Gil' 

Wells,    Drilling-    Metlituls    for    Deep 51,". 

Windmills,     Sliort.-iji.'    of    Power    from 642 

Wire    Uoi)e,     Life    of OXI 
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oiit  the  entire  engineering  world.  Yet,  as  w  i 
shall  show  during  the  year  of  1911,  nearly 
every  common  problem  in  engineerin.g  design 
lends  itself  to  a  direct  solution  by  the  simple 
and  elegant  method  of  dififerential  calculu,= 
which  involves  finding  the  first  differential  co- 
efficient and  placing  it  equal  to  zero. 

We  are  aware  that  many  engineers  seem 
proud  of  the  fact  that  they  have  forgotten 
their  higher  mathematics,  and  that  it  is  the 
consensus  of  opinion  that  any  one  wdio  can  use 
it  at  all  must  necessarily  be  too  "theoretical" 
to  be  able  to  handle  "practical"  problems  of 
engineering  well.  To  every  such  engineer  we 
earnestly  commend  the  article  on  the  deduc- 
tion of  a  rational  formula  for  the  most  eco- 
nomic length  of  bridge  span,  given  elsewdiere 
in  this  issue.  We  urge  the  reading  of  the 
article,  whether  or  not  the  reader  ever  expects 
to  design  a  liridge ;  for  it  possesses  the  merit 
of  illustrating  the  rational  method  of  attacking 
all  problems  in  engineering  economics,  and  ■ 
it  proves  that  only  the  most  elementary  prin- 
ciples of  differential  calculus  are  involved  in 
the  solution. 

To  those  who  w'ill  read  the  various  articles 
that  we  shall  publish  this  year  on  similar 
problems  in  engineering  economics,  it  will  be- 
come evident  that  the  true  difficulty  of  cor- 
rect solution  is  not  to  be  found  in  the  appli- 
cation of  the  calculus,  but  in  first  deriving  a 
correct  equation  for  the  curve  of  unit  cost. 
Once  the  unit  cost  curve  has  been  derived,- 
the  rest  is  comparatively  easy,  for  any  college 
trained  engineer  can  refresh  himself  on  his 
differential  calculus  in  an  hour's  time  suffi- 
ciently well  to  solve  for  the  minimum  unit  cost 
ordinate  of  the  curve. 

In  the  article  on  bridge  economics  to  which 
we  have  just  referred,  it  will  be  seen  that 
twenty  years  a,go  a  celebrated  liridge  engi- 
neer applied  the  correct  method  of  solving  for 
;i  minimum  unit  cost,  but  that  he  failed  to  de- 
rive a  correct  curve  of  unit  cost,  because  he 
failed  to  capitalize  the  cost  of  maintenance. 
Consequently  his  rule  for  securing  ininimiim 
cost  is  incorrect. 

For  five  years  the  editors  of  b'xGiXEERlXG- 
Contr.xcting  have  been  assiduously  .gatheringvv 
and  publishing  cost  data.  Before  a  philosophy' 
of  engineering  economics  could  be  produced, 
it  was  necessary  to  secure  reliable  unit  costs. 
This  has  been  accomplished  sufficiently  well  to 
enable  us  now  to  take  the  next  great  step — 
the  deduction  of  the  laws  of  engineering  eco- 
nomics. In  the  article  elsewhere  .given  we  de- 
duce one  law,  expressed  as  a  formula,  for  de- 
termining the  most  economic  span  of  a  bridge 
where  there  are  spans  in  sequence.  In  a  forth- 
ccmiing  issue  wc  shall  present  the  deduction 
of  the  maximum  gradient  economically  per- 
missible on  a  railway  or  on  a  wagon  road. 
This  will  be  followed  by  similar  deductions, 
some  of  greater  complexity,  but  all  involving 
the  application  of  the  fundamental  principle 
of  engineering  economics,  namely,  io  solve  fo>- 
a  iiiitiiiiitiiii  ordhtale  in  the  curve  of  unit  cost. 


How  Transportation  Conditions  Influ- 
enced the  Design  of  a  Dam. 

1  he  ])robleiii  of  transportation  is  an  im- 
jiortant  one  in  most  works  of  engineering 
construction.  It  may  be  the  task  of  clearing 
awav  waste  as  in  tunnel  work,  or  it  may  be 
the  task  of  bringing  construction  materials  to 
the  work  as  in  constructing  a  building,  but  in 
all  except  rare  instances  it  is  a  problem  to 
be  met.  Cases  are  infrequent,  however,  where 
so  many  matters  of  design  and  methods  of 
construction  hinged  upon  the  question  of 
transportation  as  there  did  in  the  construction 
of  the  .\ziscohos  IJam,  which  is  described  else- 
where in  this  issue.  For  a  description  nf  the 
transportation  conditions  and  of  the  means 
of  meetin.g  and  improving  them  the  reader 
may  consult  the  article  itself:  the  feature  that 
we  wish  to  note  here  is  that  the  design  of  clam 
adojilcd  was  adopted  primarily  bcciuse. 
keeping  in  mind  safe  conditions  of  stability,  it 
best  met  the  transportation  conditions.  In  a 
word  a  cellular  ctmcrele  structure  was  de- 
signed because  it  required  a  minimum  weight 
of  materials  to  be  transported.  The  design 
detrrniii'cd  till-  rbar.-icter  nf  •be  form  cousiruc- 
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tioii  ami  the  methods  of  work.  .\s  :i  problem 
in  ciisiiu'i'rinv;  (losiBiiiiiK  quite  dilTereiU  from 
the  set  vr.ililems  of  the  text  hooks  we  eom- 
meiul  the  article  mentioned  to  the  thoiiftht  of 
sttideiUs  in  our  cneineering  schools.  W'c  com- 
mend the  article  to  contractors  and  construc- 
tion engineers  as  a  particularly  suggestive  ex- 
ample of  engineering  plaiming  and  fore- 
thought. 


The  Top  Heading  and  Bottom  Head- 
ing Methods  of  Attack  in  Tunnel 
Construction. 

The  method  of  tunnel  construction  known 
as  the  "top  heading  and  bench"  method  is  in 
almost  univer.sal  use  in  the  United  Stales.  The 
reason  assigned  for  this,  or  rather  the  gen- 
eral imderstauding  in  regard  to  it.  is  that  this 
method  is  both  cheaper  and  safer  than  any 
other  method  of  attack.  It  may  therefore  in- 
■  terest  our  readers  to  learn  of  the  methods 
employed  in  tunnel  construction  in  Europe, 
and  especially  in  the  .\lps.  where  conditions 
that  are  practically  unknown  in  this  country 
are  encountered.  We  publish  elsewhere  in 
this  issue  a  full  description  of  the  tunnel  con- 
struction in  the  .-Vustrian  .\lps.  on  what  is 
called  the  "second  railway  to  Triest."  The 
magnitude  of  this  work  is  indicated  by  the 
fact  that  on  this  line  it  was  necessary  to 
construct  U!'  single-track  tunnels  having  a 
total  length  of  31.38  miles,  and  3  double- 
track  tunnels  having  a  total  length  of  14. -I 
miles.  Many  of  these  tunnels  were  short, 
and  presented  no  unusual  problems.  Rut  one 
of  tiie  single-track  tunnels  (the  Rosruck). 
and  the  three  double-track  tunnels  (the 
Wochein,  Kar.iwanken  and  lauern)  are  of 
such  'uagnitude.  and  presented  such  unus- 
ual >h  -ulties.  that  they  are  worthy  of  study 
by  i>  s?'.'eers  interested  in  tunnel  construc- 
tion. 

Thron::;io  t  Europe  the  "bottom  heading" 
method  of  a  .'ack  in  some  one  of  its  forms  is 
employed  .  h;k:)st  universally.  European  en- 
gineers are  convinced  .f  the  superiority  of 
this  mc:lK>;l  over  the  "top  heading  and 
bench"  nn5(i. -id  employed  in  America.  It 
^B-iy  be  •;arrt.  however,  tha'  the  most  con- 
vincing antii- .nts  in  support  of  the  superior- 
ity of  the  iifi'pean  practice  are  based  on  the 
necessitj-  fvr  'Icaling  with  the  tremendous 
rock  press  :wje.',  encountered  in  parts  of 
Europe,  and  pmticularly  in  the  -Alps,  a  con- 
dition  that  do.  ;  not  prevail  in  this  country. 

These  rock  pressures  are  an  interesting 
phenomenon.  rhey  make  necessary  the  em- 
ployment of  caicful  methods  of  excavation. 
of  timl)ering,  a;  1  of  lining.  In  tunnel  con- 
struction in  this  country  timbering  is  often 
necessary  to  prevent  rock  falls,  which  are 
apparently  due  to  the  weight  of  rock  masses 
that  are  insecurely  attached  to  the  ad- 
jacent mountain  masses.  In  the  Alps,  on  the 
contrary,  the  phenomenon  is  one  of  actual 
pressure  from  all  sides,  a  pressure  tending  to 
crush  in  the  roofs  and  sides  of  a  tunnel  and 
to  raise  the  floors.  These  pressures  are  not 
diie  to  a  disintegration  of  the  rock  masses 
with  consequent  tendency  to  displacement, 
but  are  apparently  caused  by  forces  impris- 
oned, we  might  say.  in  the  formation  of  the 
mountains.  Experience  has  shown  that  these 
forces  are  ultimately  exhausted  in  so 
far  as  they  effect  any  individual  tunnel. 
This  is  indicated  in  the  case  of  the  Kara- 
wanken  tunnel,  where  the  rock  pressures, 
which  were  of  unusual  intensity  during  the 
early  stages  of  construction,  have  greatly 
diminished  and  now  show  signs  of  ceasing 
entirely.  It  is  evident  that  a  method  ren- 
dered necessary  by  such  conditions  might  be 
highly  uneconomical  where,  as  in  .America, 
these  conditions  do  not  exist. 

With  reference  to  economical  considera- 
tions it  is  claimed  as  an  advantage  of  the 
"bottom  heading"  method  that  all  the  differ- 
ent working  operations  in  connection  with  the 
construction  of  the  tunnel,  such  as  driving 
the  bottom  heading  and  the  top  heading,  ex- 
cavating the  full  section  and  lining  the  tunnel, 
are  confined  to  one  track  which  is  extendetl 
as  fast  as  the  bottom  heading  is  driven  and 
remains  in  one  position  until   construction   is 


completed.  .\t  the  same  lime  the  bottom 
beading  ilrains  the  whole  lutniel  section,  and 
iiillowing  water  is  led  away  in  the  bottom  of 
ihe  tunnel.  Comparison  is  here  made  with 
the  straight  "top  heading"  method,  in  whicli 
the  lop  heading  is  driven  complete,  and  the 
full  section  is  afterwards  excavated.  It  may 
be  said  that  this  method  is  only  used  in  tun- 
nels of  large  size  where  the  adjustment  of 
spoils  removal  to  rate  of  advance  introduces 
an  economic  question  'of  more  importance 
than  the  maintenance  of  a  track  in  one  posi- 
tion. The  argument  has  little  force  against 
the  "top  beading  and  bench"  method,  espe- 
cially wi'ere  the  excavation  of  the  full  section 
follows  closely  behind  the  beading,  since  con- 
ditions as  to  track  and  drainage  are  prac- 
ticilly  the  same  in  the  two  cases.  It  therefore 
appears  that  the  superiority  of  the  bottom 
heading  method  is  conlined  to  cases  where 
rock   pressures  e.xist. 

The  method  employed  in  the  construction 
of  the  tunnels  under  consideration  was,  with 
one  exception,  what  is  known  as  the  ".Aus- 
trian" method.  Rriefly.  this  metIio<I  is  as  fol- 
lows :  .-X  bottom  beading  is  driven  as  an 
advance  heading.  Shafts  are  then  excavated 
from  this  heading  to  the  top  of  the  tunnel 
arch.  The  top  heading  is  then  driven,  all 
spoils  being  dumped  through  the  shafts  al- 
ready excavated,  and  removed  through  the 
bottom  beading.  The  full  section  is  then 
excavated  and  lined  in  detached  lengths  of 
from  'i.")  to  3.5  ft.  Finally  the  intermediate 
sections  are  excavated  and  lined.  It  will  be 
seen  that  this  process  has  in  view  at  every 
stage  the  resistance  to  rock  pressure,  great 
care  being  taken  not  to  have  too  much  un- 
lined  excavation  open  at  any  one  time. 

A  variation  of  the  above  method  is  what 
is  known  as  the  "Belgian"  method.  In  this 
method  the  top  and  bottom  headings  are 
driven  and  shafts  excavated  in  the  order  as 
given  above.  Instead,  however,  of  excavat- 
ing and  lining  the  whole  tunnel  section,  ex- 
cavation is  lirst  made  in  short  lengths  for  the 
arch  ring  alone,  and  the  arch  is  built,  resting 
on  the  rock  at  the  level  of  the  springing  line. 
After  this  is  completed  the  full  section  is 
excavated  and  side  walls  built  under  the 
arches.  It  will  be  observed  that  in  this 
process  the  greatest  precaution  is  taken 
against  damage  from  rock  [iressure,  since  the 
arch    is    put    in    at    the   earliest   possible    stage. 

In  the  Karawanken  tunnel  a  top  lieading 
was  driven  independently  of  the  bottom  head- 
ing. This  was  done  because  of  the  presence 
of  fire  damp  in  large  quantities,  which  in- 
terfered greatly  with  the  construction  of  this 
tunnel.  It  was  not  considered  safe  to  ex- 
c.-ivate  shafts  from  the  bottom  heading  to  the 
arch  as  w-as  done  in  the  other  tunnels,  as  it 
was  feared  that  they  would  serve  as  pockets 
lor  collecting  this  light  gas.  The  most  in- 
tense pressures  were  here  encountered,  ex- 
tending over  a  length  of  more  than  a  mile. 
The  high  cost  per  foot  of  this  tunnel  ($284 
per  lin.  ft.)  is  doubtless  due  to  the  trouble 
caused  by  rock  pressures,  the  frequent  col- 
lapse of  timbering  and  completed  lining,  and 
the  many  interruptions  due  to  inbursts  of 
water.  So  great  were  the  pressures  in  this 
tunnel  that  the  layer  of  rock,  13  ft.  in  thick- 
ness, lying  between  the  top  and  bottom  head- 
ings, was  seriously  distorted  in  many  places, 
and  heavy  bracing  was  installed  to  prevent 
the  total  collapse  of  the  tunnel. 

In  a  bulletin  of  the  International  Railway 
Congress  Association,  Mr.  F.  Hennings,  pro- 
fessor of  engineering  at  the  Zurick  Polytech- 
nic School,  advocates  the  top-cut  or  high- 
heading  method  in  the  construction  of  Alpine 
tunnels.  This  was  the  method  used  success- 
fully by  Rziha  in  constructing  the  Czernitz 
tunnel,  where  great  pressure  was  also  en- 
countered. In  tliis  method  a  bottom  heading 
is  first  driven,  and  is  then  extended  upward 
in  two  layers  to  the  tunnel  arch.  The  semi- 
circle of  the  arch  is  then  excavated  in  seg- 
raerits,  bracing  by  means  of  crown  bars  fol- 
lowing the  excavation  closely.  This  process 
is  then  continued  downward,  the  walls  of  the 
bottom  heading  being  the  last  material  ex- 
cavated. 

In  the  methods  outlined  above  the  controll- 
ing  factor   is   resistance     to     rock     pressure. 


safety  at  each  stage  of  the  process  being  care- 
fully provided  for.  Where  rock  pressures  do 
not  exist,  it  would  seeiu  far  inore  ecomonical 
to  use  the  "top  heading  and  bench"  method  as 
employed   in  this  country. 


Are    Corrugated    Metal    Culverts    for 

Roads    and    Railroads    Economic? 

Can  Enameled  Metal  Culverts 

Be  Made  Commercially 

Successful? 

There  arc  many  engineers  who  labor  under 
the  tuisapprehcnsion  that  wdiat  is  most  durable 
is  necessarily  most  economic  in  the  long  rini. 
This  fallacious  idea  exists  largely  because 
many  engineers  have  not  been  thoroughly 
taught  the  essential  principles  of  engineering 
economics.  A  wooden  trestle  is  frequently 
the  most  economic  form  of  railway  or  wagon 
road  bridge,  in  spite  of  the  fact  that  its 
life  may  not  exceed  10  or  12  years.  Money  at 
6  per  cent  compound  interest  doubles  itself 
in  12  years.  Hence  if  an  everlasting  bridge  of 
sonic  material  other  than  wood  cannot  be 
liuilt  for  less  than  double  the  cost  of  the 
wooden  bridge,  it  is  not  usually  true  econ- 
omy to  build  the  everlasting  bridge.  This 
holds  true  in  any  community  where  money 
is  worth  0  per  cent  to  the  average  taxpayer, 
for  if  the  excess  cost  of  the  everlasting  bridge 
were  loaned  at  6  per  cent  interest,  it  would 
yield  enough  interest  to  rebuild  the  perish- 
able bridge  in  12  years'  time  and  still  pre- 
serve the  principle  intact. 

The  same  reasoning  holds  good  of  culverts 
Throughout  the  far  West  timber  culverts  have 
been  extensively  used  in  years  past,  simply  be- 
cause engineers  perceived  that  true  economy 
was  often  obtained  by  using  a  cheap  though 
perishable  material.  Within  more  recent 
years,  corrugated  iron  culverts  have  sprung 
into  popularity,  because  their  low  first  cost 
and  rapidity  of  construction  made  them  the 
most  economic  form  of  culvert  under  certain 
conditions — not  merely  most  economic  in  first 
cost,  but  most  economic  after  inaking  due  al- 
lowance for  depreciation  and  interest  on  in- 
vestment. 

In  culvert  construction  there  is  also  a  fac- 
tor that  every  experienced  road  and  railway 
engineer  appreciates,  namely  the  difficulty 
of  estimating  the  proper  size  of  culvert  open- 
ing. How  often  does  it  happen  that  not 
enough  water  ever  passes  through  a  culvert  to 
fill  one-quarter  its  area  of  cross-section.  .\nd, 
on  the  other  hand,  how  often  is  a  culvert 
flooded  by  the  first  heavy  rain,  and  endiank- 
ments  badly  eroded  because  of  inadequate  cul- 
vert capacity.  So  often  do  such  things  occur 
that  an  experienced  engineer  realizes  it  to  be 
frequently  economic  to  build  as  cheap  a  cul- 
vert as  possible,  if  only  to  use  it  to  ascertain 
what  size  of  culvert  opening  is  needed.  .After 
all  has  been  said  that  can  be  said  of  formulas 
for  predicting  the  run  off  from  a  given  area, 
there  remains  the  fact  that  they  are  only  en- 
gineering guesses.  Hence  the  need  of  experi- 
mental data  in  every  locality  to  determine 
the  run  off  after  heavy  rains  or  thaws.  Inci- 
dentally, by  the  way,  no  run  off  formula  pro- 
vides for  run  oft'  due  to  a  rapid  thaw  of  snow 
and  ice.  which  is  one  of  the  most  frequent 
causes  of  washed-out  culverts. 

For  these  reasons,  even  if  a  corrugated  iron 
culvert  were  as  short  lived  as  wood,  it  would 
merit  extensive  use.  But  there  is  reason  to 
believe  that  such  culverts  when  made  of  pure 
iron,  and  well  galvanized,  have  a  life  that  is 
bv  no  means  short.  Extensive  experiments 
made  by  Mr.  Allerton  L.  Cushman.  now  of 
the  Institute  of  Industrial  Research,  Washing- 
ton, D.  C.,  and  formerly  in  the  service  of  the 
government  Office  of  Public  Roads,  resulted 
in  proving  that  the  rusting  of  steel  and  iron 
is  due  primarily  to  galvanic  action  between 
the  iron  and  other  elements  contained  in  it. 
Having  proved  this  fact,  the  obvious  lucthod 
for  preventing  rusting  was  to  use  as  pure  an 
iron  as  possible,  and  to  coat  it  heavily  with  a 
non-oxidizing  material.  Certain  manufac- 
turers were  quick  to  grasp  the  commercial 
value  of  this   fact,  and.  accordingly,  we  have 
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the  non-corrosive.  galvanized.  corrugated 
metal   culvert. 

It  is  not  unlikely  that  still  t'tirther  improve- 
ments in  the  art  of  metal  preservation  will 
add  still  more  to  the  durability  of  this  type 
of  culvert.  For  example,  why  is  it  not  com- 
mercially feasible  to  enamel  the  metal  instead 
of  galvanizing  it?  The  cost  would  be  in- 
creased, but  would  not  the  added  life  justify 
the  added  cost?  A  well-known  bridge  engi- 
neer recently  expressed  the  opinion  that  within 
a  few  years  nractically  all  bridge  steel  would 
be  enameled.  Already  a  part  of  the  floor  sys- 
tem of  a  steel  bridge  has  been  built  of  enam- 
eled steel  sections,  and  at  a  cost  that  is  by 
no  ineans  prohibitive. 

It  is  our  belief  that  an  enameled  metal  cul- 
vert can  be  made  that  will  be  even  more 
widely  used  than  the  galvanized  metal  culvert, 
and  that  both  types  will  have  their  particular 
fields  of  usefulness. 


Boston's   New   Public   Works   Depart- 
ment Administrated  by  Engineers. 

That  the  directing  head  of  a  city  public 
works  department  and  that  even  the  division 
heads  of  such  a  department  should  be  good 
executives  will'  be  admitted  by  everyone.  For 
some  reason  hard  to  understand  the  average 
business  man  assumes  that  to  be  an  engineer 
is  not  to  possess  executive  ability.  The  office 
of  President  of  a  large  railway  system  will 
be   acknowledged  to   call   for   a   high  measure 


of  exccuti\e  aluliiy  ami  engineers  ha\e  held 
it  and  are  now  holding  it.  There  are  scores 
of  other  examples  which  nn'ght  be  cited  were 
it  worth  while.  .Ml  engineers  are  not  good 
executives  and  no  more  are  all  business  men. 
Certainly  the  chance  of  finding  a  good  execu- 
tive head  of  a  city  public  works  department 
among  engineers  should  be  as  fair  as  it  is 
among  ward  politicians  to  whom  the  office 
generally  goes.  .Assuming  that  the  man  who 
constructs,  maintains  and  operates  a  city's 
sewer  system  is  a  good  executive,  the  puldic 
certainly  loses  nothing  by  his  being  also  an 
engineer  and  it  may  gain  much. 

We  have  been  led  to  make  these  reinarks 
liy  the  reports  coming  from  Boston  that  the 
recent  ordinance  calling  for  the  reorganiza- 
tion of  the  public  works  departinent  of  that 
city  and  providing  that  the  heads  of  the  sev- 
eral bureaus  shall  be  ingineers  has  led  to  un- 
favorable criticism.  The  men  wdio  head  such 
liureaus,  it  is  asserted  by  the  critics,  should 
be  executives  and  not  engineers.  If  there 
is  any  reasoning  behind  this  criticism  it  must 
be  that  a  man  cannot  be  an  executive  because 
he  is  an  engineer.  Nothing  could  lie  more 
silly  except,  perhaps,  to  reason  that  because 
a  man  is  an  engineer  he  is  also  a  good  execu- 
tive. 

The  new  pu])lic  works  department  organi- 
zation of  Boston  is  to  our  mind  distinctly 
praiseworthy  because  it  provides  tliat  all  di- 
vision bureaus  an<l  the  department  itself  shall 
be    headed    by    en:.iinecrs.      It    is    furthermore 


prai;ieworthy  because  it  provides  salaries" 
somewhat  commensurate  with  the  responsi- 
bilities of  the  work  which  the  department  and 
bureau  heads  are  called  upon  to  administrate. 
It  places  no  restrictions  in  the  form  of  party 
affiliations  or  residence  as  to  the  engineer  se 
lected  to  head  the  department  or  bureau,  so 
that  if  engineers  having  adei|uate  executive 
abilities  are  not  selected  it  is  an  error  of  the 
appointing  power. 

The  new  public  works  department  of  Bos 
ton  is  a  noteworthy  step  toward  eliminating 
the  old  time  political  system  of  administrat- 
ing public  works.  Engineers  in  municipal 
service  everywhere  have  the  right  to  congrat- 
ulate themselves  for  this.  There  is  another 
lesson  that  engineers  can  take  to  heart  in  the 
reorganization  work  which  has  been  accom- 
plished at  Boston.  It  has  come  about  in  no 
small  measure  by  the  work  of  engineers.  It 
was  the  thoroughly  detailed  study  tnade  and 
the  specific  cost  data  worked  out  by  the  engi- 
neers of  the  Boston  Finance  Commission  that 
demonstrated  beyond  the  possibility  of  dis- 
pute the  extravagances  and  inefficiency  of  the 
old  department  organization.  Without  this 
work  of  engineers  the  change  which  has  come 
would  have  l)een  long  delayed  if  ever  it  was 
made.  Engineers  have  it  within  their  power 
to  do  a  similar  work  in  every  city  and  by  do- 
ing it  to  benefit  themselves  while  working  to- 
word  a  more  honest  and  efficient  conduct  of 
pulilic   works. 

♦C'oininissioiier.  $n,0(lft  ppr  annum;  division  i>n- 
ginceis.   .5ri.000  per  annum. 


CONCRETE    AND     REINFORCED    CONCRETE    SECTION 


Methods    of    Constructing    the    Black 

Rock  Harbor  Lock;  New  York 

State  Barge  Canal. 

The  building  of  the  gowrnnient  lock  at 
Black  Rock  Harbor,  the  westerly  entrance  to 
the  New  York  Barge  Canal,  involved  as  its 
principal  features  the  construction  of  an  elab- 
orate cofferdam  and  a  plant  of  large  capacity 
for  mixing  and  handling  concrete.  Fig.  1  is  a 
general  view  of  the  work,  which  was  com- 
pleted Sept-  1,  1910.  After  the  cofferdam, 
shown  in  the  illustration,  has  been  removed, 
guide  walls  will  be  extended  from  the  near 
end  of  the  lock  walls  to  the  land  on  either 
side.  Navigation  will  then  be  carried  through 
the  lock.  The  contract  for  the  lock  w'ork  was 
let  to  MacArthur  Bros.  &  Co.  of  New  York, 
who  built  the  cofiferdam  and  sublet  to  CuUen- 
Friestedt  of  Chicago  the  balance  of  the  work. 
•  The  site  of  the  lock  was  at  the  beginning  of 
the  work  under  from  3  to  l'>  ft.  of  water.  Bed 
rock  was  located  35  to  40  ft.  below  the  normal 
water  surface,  the  surface  of  the  rock  being 
slightly  raised  in  the  center  of  the  lock  site. 

Cofferdam. — To  excavate  to  lied  rock  and 
unwater  the  site  for  the  construction  of  the 
lock,  a  cofferdam  was  built  of  steel  sheet  pil- 
ing. The  contract  plans  called  for  a  rectangu- 
lar cofferdam  200  ft.  wide  and  iM7  ft.  long.  It 
was  built  to  these  dimensions  of  two  rows  of 
sheet  piling  spaced  3((  ft.  apart  and  tied  to- 
gether at  30-ft.  intervals  by  transverse  rows, 
thus  making  pockets  or  compartments  3u  ft. 
square.  In  taking  out  the  excavation  for  the 
lock  a  20-ft.  berm  of  material  was  left  on  the 
mside  of  the  piling,  thus  providing  an  interior 
pressure  against  the  cofterdam  to  counterbal- 
ance the  pressure  from  the  outside.  The 
pockets  were  filled  to  water  level  with  the 
material  excavated  from  the  site,  .^.s  was  ex- 
pected, the  only  resulting  pressures  on  the 
cofferdam  were  from  the  W'eight  of  the  mate- 
rial in  the  pockets.  The  main  stresses  were  in 
the  tension  of  the  transverse  rows  of  piling. 

The  contractor  selected  the  piling  for  the 
work  with  considerable  care,  as  it  was  neces- 
sary to  choose  a  section  of  piling  which  would 
stand  considerable  tension.  The  Lackawanna 
section  was  selected  as  a  result  of  field  tests 
both  for  driving  and  for  tensile  strength. 

Two  pile  drivers  were  used  on  the  work, 
which  covered  about  ten  months. 


The  piles  were  4-J  and  -JU  ft.  long  and  were 
handled  in  driver  leads  (iO  ft.  high.  The  driv- 
ers were  equipped  with  "Vulcan  steam  ham- 
mers, one  driver  with  a  No.  1  and  the  other 
with  a  No.  2  hammer.  From  2-5  to  30  piles 
were  driven  a  day  by  each  driver. 

During  the  construction  of  the  cofferdam  a 
dredge  worked  inside  and  excavated  the  site 
of  the  lock  to  as  low  a  depth  as  was  possible 
before  the  dredge  had  to  be  floated  out  for 
closing  the  cofferdam.     The  dredge  excavated 


•jU  ft.  prevented  anything  being  accomplished 
further  than  increasing  the  pumping  capacity 
and  continuing  the  pumping.  To  this  end  the 
following  plant  was  installed,  a  part  of  which 
is  illustrated  by  Fig.  2 : 
1  10  in.  Morse    Centrifugal...  3,000  gals,  per  niin. 

1  15  in.  Buffalo    Centrifugal..   7,000  gals,  per  min. 

2  12  in.  Buffalo    Centrifugal..   4,000  gals,  each 
1  20  in.  Worthington  Tur- 
bine     11,000  gals,  per  min. 


Total   pumping   capacitv 
per    min 29.000  gals. 


Fig.   1 A   general    View.    Looking    West,   of       the    Completed    Lock    and    Cofferdam    at    the 

Westerly   Entrance  of  the   New  York   Barge      Canal. 


to  about  3')  ft.  below  water.  The  T.UOt)  tons  of 
sheet  piling  were  driven  and  the  cofferdam 
closed  in  February,  1909,  and  the  cofferdam 
was  pumped  out  by  July.  A  much  larger  leak- 
;ige  of  water  than  was  expected  came  through 
the  bed  rock  under  the  lock  site  and  consider- 
alile  time  and  money  were  spent  in  trying  to 
close  the  larger  fissures  but  the  volume  of 
water  coming  ihrongh  under  a  head  .if  nearly 


This  immping  plant  was  installed  on  the 
berm.  left  inside  the  cofferdam,  after  the 
water  had  been  lowered  enough  to  permit  the 
installation.  The  pumps  operated  against  a 
head  of  about  .50  ft.  and  handled  an  average 
amount  of  l."),OO0,OO0  to  Ki.OOO.Oqit  gals,  daily. 

Such  large  streams  came  in  at  \arious 
jdaces  that  it  would  have  been  impossible  to 
place  any  concrete  over  them.     The  method  of 
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handling  this  problem  was  to  lead  the  water 
to  one  side,  behind  the  lock  walls.  Pipes  were 
laid  for  this  purpose,  a  pile  ol  loose  rook  was 
made  over  the  crevice  and  the  whole  was 
boxed  over  and  concreted  in. 

The  cofferdam  itself  was  water  tight  and  the 
interlocking  piling  did  not  pull  apart  at  any 
point,    although    the    walls    were    considerably 


iary  storaiji  bin  over  them.  The  material  was 
delivered  to  them  from  the  bins  bv  gravitv. 
Fig.  a. 

Two  a- It.  gage  tracks  were  laid  from  tlic 
mixers  along  the  center  line  of  the  lock  at  the 
level  of  the  Hoor,  .V  switch  was  provided  as 
shown  in  Fig.  3,  so  that  il  was  possililc  to 
reach    either    mi.\er    from    lillur    track.      The 


Fig.   2 — View   Showing    the    Pumping    Plant     N 

the  Bed 

bulged,  due  to  the  pressure  of  tlie  earlli  con 
tained  in  the  pockets. 

Lock  Coiistnictioii. — The  small  portion  of 
the  excavation  remaining  after  the  site  was 
iinwatered  was  carried  on  by  hand,  and  was 
done  by  sections.  After  each  section  was 
cleared,  concrete  was  immediately  placed  and 
the  construction  of  the  lock  was  carried  on  up. 

The  lock  is  70  ft.  inside  and  817  ft.  long, 
with  wjlls  50  to  55  ft.  high,  founded  on  bed 
rock.  The  walls  are  8  ft.  wide  on  top  and  are 
stepped  at  the  back  to  22  ft.  in  width  at  17  ft. 
above  bed  rock.  The  lock  has  five  pairs  of 
gates,  a  pair  of  guard  gates  at  each  end,  op- 
erating gates  .55  ft.  from  the  guard  gates,  and 
the  tifth  pair  of  gates  dividing  the  lock  into 
two  chambers.  One  chamber  is  250  ft.  long 
and  the  other  400  ft.  to  permit  small  vessels  to 
pass  through  without  using  the  entire  space 
between  the  two  end  pairs  of  gates.  The  side 
walls  contain  culverts  through  which  the  water 
is  admitted  and  discharged  from  the  lock.  The 
gates  for  these  will  be  operated  by  motors. 

In  making  ready  for  the  construction  of  the 
lock  it  was  decided  to  put  the  concrete  inixing 
plant  at  one  end  and  to  carry  the  concrete 
from  the  mixers  in  large  batches  on  dinky 
trains  through  the  center  of  the  lock.  From 
the  trains  to  be  handled  by  derricks  to  the 
wall  foriTis.  The  sand  and  gravel  was  fur- 
nished by  a  local  company,  mixed  in  the  proper 
proportions.  It  was  obtained  by  dredging  in 
the  river.  Alsen  cement  was  used  almost  en- 
tirely. 

The  storage  and  mixing  plants  were  built 
just  outside  and  partly  over  one  end  of  the 
cofieTdam.  The  storage  bin  for  sand  and 
gravel  had  a  capacity  of  1,000  cu.  yds.  and  was 
built  on  a  pile  foundation.  The  cement  shed 
liad  a  capacity  for  storing  7,000  bbls,  of  cem- 
ent. The  sand  and  grave!  arrived  in  barges 
and  was  transferred  to  the  bins  with  a  derrick 
operating  a  2%  yd.  Hayward  clamshell  bucket. 

The  cement,  which  arrived  from  Alsen,  X. 
Y.,  in  canal  boats,  was  handled  on  belt  con- 
veyors. A  conveyor  was  arranged  for  low-- 
■ering  into  a  canal  boat  and  when  the  mixer 
was  running  the  ceiuent  was  carried  directly 
to  the  mixer  by  the  cf.nveyors,  but  at  other 
times  the  bags  were  tripped  off  the  belts  en 
route  to  the  mixer  and  were  stored  in  the  shed. 

The  mixing  plant  was  lucatod  insiile  the  r.f- 
ferdam  and  consisted  of  two  Ransonn-  2  cu, 
yd,  mixers  placed  back  to  back,  with  an  nuxil- 


ecessary   to    Care    for    the    Leaks    Through 
Rock. 

concrete  was  dumped  from  the  mixers  into  2V2 
cu.  yd.  Steubener  dump  buckets  located  on 
small  flat  cars.  The  three  eoncrete  trains 
used  were  of  two  cars  each  and  were  hauled 
by  a  10-ton  Porter  locomotive.  The  locomo- 
tive pushed  two  cars  to  position  for  receiving 
concrete  from  the  mixers  and  while  these 
trains  were  being  loaded  the  locomotive  shift- 


On  the  dinky  trains  two  brakemen  and  one 
engineer  were  employed.  Only  one  locomo- 
tive was  required.  For  dumping  the  buckets 
and  spreading  concrete  seven  to  eight  men 
were  emploj-ed. 

It  was  usual  to  run  only  one  mixer,  how- 
ever, as  it  w'as  found  that  this  was  snflicient 
for  supplying  concrete  for  one  wall  at  a  time. 
With  one  mixer  and  one  derrick  the  number 
of  2  yd,  batches  handled  every  8  hours  aver- 
aged between  14(i  and  187. 

The  lock  walls  were  built  in  sections  of  un- 
usiuil  length  for  this  class  of  work,  the  sec- 
tions nuining  from  122  to  105  ft,  b'or  handling 
all  the  material  for  the  forms  and  for  handling 
the  concrete  from  the  trains  to  the  forms  a 
special  traveler  was  built.  The  traveler  car- 
ried three  derricks,  two  of  which  were  located 
on  the  forward  corners  of  the  traveler,  each 
serving  the  work  on  one  of  the  lock  walls, 

.\  third  derrick  located  in  the  center  and  at 
the  rear  of  the  traveler  was  intended  to  be 
used  for  cleaning  up  the  excavation  work 
ahead  of  the  concrete  and  form  work.  The 
traveler  consisted  of  a  timber  platform  about 
15  ft.  square,  which  was  carried  18  ft.  above 
the  upper  floor  of  the  lock,  and  upon  which 
the  three  derricks  were  mounted  as  shown  by 
l-'ig.  4,  The  supports  carrying  the  platform, 
shown  in  cross  section  by  Fig,  5,  consisted  of 
heavy  timber  posts  and  sway  bracing  and  a 
truss  40  ft.  long.  As  indicated  in  the  drawing 
the  traveler  was  carried  on  tracks  which  strad- 
dled the  narrow  gage  tracks  and  was  so  de- 
signed that  the  largest  piece  of  material  for 
the  lock  construction  could  be  carried  on  a 
flat  car  under  the  traveler.  Supports  for  the 
narrow  gage  and  traveler  tracks  were  neces- 
sary because  they  were  located  at  the  level  of 
the  lock  floor  of  the  upper  chamber.  Where 
no  concrete  was  to  be  put  in,  pile  bents  were 
used,  but  where  concrete  was  to  be  placed  the 
tracks  were  supported  on  piers  built  of  con- 
crete, which  were  afterward  surrounded  with 
and  incorporated  into  the  concrete  floor.  The 
tliree  derricks  on  the  traveler  were  each  sup- 
plied with  separate  engines  and  boilers.  There 
were  two  Lidgerwood  engines  8%xl0  ins.  and 
7x10  ins.  resnectively,  and  one  Mundy  engine, 
7x12    ins.      Connections    were    made   between 


Fig.   3 — View   of   Storage    Bins   and    IVIixing     Plant    and    the    First    Section    of    Completed 

Floor. 


ed    the   loaded   cars    from    the   other    mixer   to 
within  reach  of  the  derricks. 

Four  men  were  used  to  place  cement  on  the 
belts  which  delivered  to  the  mixer,  six  men 
were  used  for  charging  the  hoppers,  and  two 
men  were  used  for  duiuping  the  mixers.  One 
engineer  tended  the  mixer  engines  and  one 
man  wa>  requireil  to  run  the  .ur.ivel  and  cem- 
eiu  belt 


each  engine  and  boiler  so  that  any  one  of  the 
engines  could  be  operated  with  steam  from 
any  of  the  boilers.  The  derricks  were  each 
provided  with  swinging  engines,  two  of  the 
Dake  type  and  one  American  Hoist  Co.  en- 
gine. The  operation  of  the  traveler  required 
three  en.gineers  and  one  lireman  and  one  signal 
man. 

With    this    plant    the    concrete    work    could 
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have  been  carried  on  continuously  on  both 
walls,  but  this  was  not  desired  by  the  govern- 
ment engineers,  and  work  was  therefore  car- 
ried on  alternately  on  the  two  walls.  For  the 
long  sections  of  wall  built  the  concrete  was 
deposited  in  the  forms  in  layers,  and  the  trav- 
eler was  moved  back  and  forth  as  required  for 
spreading  the  concrete.  The  movement  of  the 
traveler  did  not  permit  the  use  of  the  rear 
derrick  for  excavation,  as  this  derrick  could 
only  reach  its  work  when  the  traveler  was  lo- 
■cated  at  the  extreme  end  of  the  section  of  wall 


The  concrete  ^hall  be  ilioroughly  mixed,  be 
wet  enough  lo  Hush  and  lie  spaded  against  the 
face  form  to  the  point  of  being  completely 
flushed  against  the  form,  i.  e.  until  the  cement 
soup  or  grout  follows  and  envelops  the  spade. 
Then  the  spade  is  to  be  used  to  ram  the  con- 
crete near  the  face  so  as  to  push  the  aggre- 
gate of  the  concrete  forward  to  the  face,  care 
being  taken  to  olitain  a  uniform  mix  and 
texture  at  the  face. 

The  work  of  placing  concrete  shall  be  eon 
tinuous    throiigboui     ilehnite    stages     so     Unit 


Fig.  4 — Section   of  the   Traveler   Which   Carried     Three     Stiff     Leg     Derricks     and 
Designed    to   Allow    Passage   of   all    Construction    Materials   Beneath    It. 


being  erected.  For  this  reason  an  extra  der- 
rick was  installed  for  handling  this  work.  If 
the  walls  had  been  built  in  30  to  50  ft.  sections 
the  rear  derrick  might  have  served  the  above 
purpose  without  the  aid  of  an  extra  derrick, 
but  the  greater  number  of  bulkheads  required 
in  the  wall  forms  would  have  offset  this  advan- 
tage. 

The  forms  used  were  very  simple.  They 
consisted  of  panels  16  ft.  long  and  4  ft.  wide. 
The  panels  were  made  up  of  2xr2-in.  plank 
dressed  on  one  side  and  both  edges,  nailed  to 
2x4-in.  vertical  studs  placed  3  ft.  on  centers. 
The  wallings  consisted  of  two  3x6-in.  pieces 
spaced  apart  so  that  %-in.  bolts  could  be  in- 
serted between  them.  These  bolts  passed 
through  the  form  plank  and  were  fastened  by 
sleeve  nuts  to  the  anchor  bolts,  which  had  been 
previously  bedded  into  the  concrete. 

The  concrete  work  was  commenced  in  July, 
1909,  and  was  about  half  completed  when  the 
•work  was  closed  for  the  winter  on  Dec.  15. 
The  work  was  resumed  again  in  March  and 
was  completed  on  August  31,  1910. 

The  lock  was  built  by  the  U.  S.  Govern- 
tment  under  the  general  charge  of  Col.  W.  L. 
Fisk,  corps  of  engineers,  U.  S.  A.,  Buffalo,  X. 
Y.  Mr.  L.  L.  Davis  was  assitant  engineer 
in  direct  charge.  The  contractors  were  Mac 
Arthur  Bros.  &  Co.  of  New  York,  which 
■company  engaged  the  Cullen-Eriestedt  Co.  of 
Chicago  to  handle  the  excavation  and  con- 
struction other  than  that  of  the  cofferdam. 
The  design  of  the  plant  and  the  construction 
of  the  lock  were  in  charge  of  Mr.  Frank  Cul- 
len  of  the  above  company. 


joints  between  different  days'  work  shall  be 
at  some  feature  line,  or  be  made  truly 
straight  and  level 

On  the  day  after  placing  concrete,  or  later,  as 
will  be  determined  according  to  the  tempera- 
ture and  the  weather  and  tlie  setting  quantity 
of  the  cement  used,  while  the  concrete  is 
friable  and  pulverable,  the  forms  shall  be 
carefully  removed  and  the  concrete  surface 
immediately  scrubbed  until  the  surface  film 
is  removed  and  the  aggregate  is  exposed  to 
a    uniform    degree,    and    llien    rin>-e(l    oti    with 


1  f  a  granolitliic  surface  is  specified  it  shall 
be  made  by  placing  against  the  face  forms  iu 
advance  of  the  body  concrete  a  fine  grano- 
lithic or  facing  concrete  composed  of  1  part 
Portland  cement,  l'/L>  parts  sand,  and  2Vi 
parts  pebbles  or  crushed  granite  or  other  ap- 
proved stone  as  may  be  selected,  screened  to 
pass  Mi-in.  and  be  retained  on  %-in.  screen, 
thoroughly  mixed  and  soft  enough  for  full 
Hushing.  This  granolithic  must  be  maintained 
between  the  body  concrete  and  the  face  form 
in  a  tliickness  of  about  1  in.,  care  being  taken 
ih.it  tlie  body  concrete  is  rammed  into  and 
perfectly  united  with  it.  If  iron  or  wooden 
nioldboards  are  used  to  retain  the  granolithic 
against  the  face  while  placing  the  body  con- 
crete, care  must  be  taken  that  the  board  is  not 
permitted  to  remain  until  initial  set  takes 
place,  but  be  frequently  jarred  and  raised 
^lightly  at  short  intervals  to  prevent  the  for- 
mation of  shuts  and  seams  and  air  spaces  be- 
tween granolithic  and  concrete. 

For  scrubbing  the  surface  ordinary  fibre 
brushes  with  a  light  stream  of  water  from 
hose  or  can  will  be  sufficient  if  the  set  is  not 
too  hard.  If  set  is  harder,  wjre  brushes  fol- 
lowed by  fibre  brushes  and  rinsmg  may  be  used. 

If  for  any  reason  a  portion  rf  the  face 
form  can  not  be  or  fails  to  be  removed  before 
the  concrete  has  become  too  hard  for  remov- 
ing the  sjrface  film  by  scrubbing,  the  hard 
face  shall  be  treated  by  sand-blasting  or  tool- 
dressing  to  a  texture  matching  the  scrubbed 
portion.  If  it  be  tool-dressed  it  shall  be 
cleaned  after  tooling  by  washing  it  with  a  1 
by  10  solution  of  muriate  acid  and  water,  then 
thoroughly  rinsing  with  water  to  remove  all 
traces  of  the  acid. 

In  scrubbing,  or  sand-blasting,  or  tool- 
dressing,  care  must  always  be  taken  to  avoid 
roughening  or  blunting  corners  of  the  work, 
and  to  maintain  all  edges  sharp. 


On  construction  of  the  concrete  penstock 
for  the  Ontario  Light  and  Power  Company, 
an  unusual  method  was  employed  for  raising 
the  concrete  materials  so  as  to  chute  by  grav- 
ity into  the  mixer.  A  .standard  gage  track  was 
laid  on  top  of  the  excavated  material  along  the 
trench-     This  made  the  proper  height    lor  un- 


Specifications    for    Scrubbed    Concrete 
Surface.* 

For  all  surfaces  of  concrete  that  are  to  be 
exposed  to  view  face  forms  shall  be  straight, 
smooth,  evenly  matched,  and  watertight,  and 
so  framed  and  fastened  together  at  corners 
and  angles  with  screws  or  clamps  as  to  be  de- 
tachable and  removable  without  the  necessity 
of  jarring  or  of  prying  against  the  concrete. 
Any  offsets  that  may  appear  at  joints  shall  be 
dressed  off  flush,  and  any  openings  at  joints 
or  corners,  or  any  known  holes  or  other 
voids,  shall  be  plugged  flush  with  some  stiff 
plastic  substance  such  as  clay  mixed  with 
Plaster  of  Paris  or  sand.  Before  placing  the 
concrete  the  whole  surface  of  the  face  form 
shall  be  coated  with  petroleum  or  other  water 
repellant  to  prevent  adhesion  of  the  concrete. 

•Presented  to  the  National  Association  of  Ce- 
ment Users,  Dec.  13-17.  1910. 


Fig.    5— View    of    the    Traveler    During    the     Early   Stages  of  the    Lock   Construction. 
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loading  directly  from  standard  railroad  cars 
to  the  mixer.  This  method  was  employed  at 
various  points  along  the  work. 
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The  first  contract  plans  for  the  Cayuga  and 
Seneca  Canal  are  now  completed.  This  eanal 
is  a  branch  of  the  New  York  Barge  Canal. 
The  route  selected  follows  substantially  that 
of  the  present  canal,  which  is  also  largely  the 
channel  of  the  Seneca  River,  which  is  the  nat- 
ural outlet  from  Seneca  to  Cayuga  Lake. 
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Methods    of    Depositing    Concrete    by 
Gravity  Chutes  and  Pipes. 

Only  two  or  three  years  ago  the  general 
idea  of  running  concrete  to  place  in  pipes  or 
chutes  by  gravity  was  tabooed  by  the  engi- 
neering profession  on  the  ground  that  a  homo- 
geneous mixture  was  impossible  because  the 
larger  particles  of  the  aggregate  would  be- 
come  separate   from  the  cement.     Today  the 


that  the  boom  can  swing  nearly  a  full  circle. 
The  end  section  of  pipe  beyond  tlie  swivel 
joint  has  a  horizontal  swing  of  a  full  circle 
at  any  position  of  the  boom,  and  independent 
of  the  boom  movement.  The  revolving  mast 
is  also  used  as  an  auxiliary  distributor  and  a 
number  of  these  may  be  located  at  conven- 
ient points  and  served  by  a  main  tower.  The 
inclination  of  the  booms,  as  shown  in  the  fig- 
ure,  is   a   recent   development   of   the   system 
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Fig.    1 — General    Type   of   the    Plant   of    the     Concrete    Appliances    Co.,    for 

Concrete  by  Gravity. 


Depositing 


system  is  being  used  on  a  large  number  of 
works,  producins;  excellent  results  both  from 
the  standpoint  of  the  engineer,  because  of  the 
good  quality  of  the  mixture  and  the  reduc- 
tion of  displacement  of  forms  and  steel  as  is 
always  to  be  expected  when  traffic  of  wheel 
barrows  is  continually  carried  on  over 
forms:  and  from  the  standpoint  of  the  con- 
tractors, because  of  the  greatly  reduced  costs 
of  carrj-ing  on  the  work. 

Many  arrangements  of  plants  have  been 
developed  on  the  various  jobs  where  chuting 
has  been  used  and  various  improvements  in 
details  have  been  developed  as  the  system 
came  into  more  general  use. 

Most  of  these  systems  have  been  gotten  up 
from  material  at  hand  or  easily  obtained.  The 
most  completeh-  worked  out  system,  however, 
is  that  of  the  Los  .\ngeles  Concrete  Ap- 
pliances Co.,  which  company  has  recently  se- 
cured all  patents  "pertaining  to  and  embodying 
the  principle  of  transporting  concrete  through 
a  pipe  or  trough  by  gravity."  The  system  is 
knowrf  as  the  "Gravity  System"'  and  the  com- 
pany proposes  to  dispose  of  the  right  to  use 
the  system  to  contractors  by  license.  The 
William  B.  Hough  Company.  Chicago,  are 
agents  for  the  territory  east  of  the  Mississip- 

The  system  is  illustrated  in  the  accompany- 
ing drawing.  Fig.  1.  The  tower  carries  at  its 
top.  a  concrete  hopper,  to  which  the  concrete 
is  hoisted  in  a  bucket  from  the  mixer  at  the 
bottom  of  the  tower.  The  top  hopper  dis- 
charges the  concrete  into  the  feed  hopper 
which  is  directly  •connected  with  the  pipe.  The 
concrete  is  then  carried  through  the  pipe  by 
gravity  into  the  forms.  The  mast  shown  is 
sometimes  located  on  the  tower  in  such  a  wav 


and  has  not  been  illustrated  heretofore.  Its 
advantage  lies  in  the  reduction  of  the  horizon- 
tal thrust  upon   the  tow'er. 

.-^mong  the  many  cases  where  systems  of 
distribution  of  concrete  by  gravity  have  been 
used,  are  the   following: 

The  Church  of  Christ  Scientist  at  Pasa- 
dena, Cal.,  a  building  120  ft.  square  and  l-!0 
ft.  high  with  a  central  dome  (SO"  ft.  in  diam- 
eter. .A.  triangular  tower  of  the  above  des- 
cribed system,  was  erected  in  the  center  of 
the  building  and  all  the  concrete  was  poure<l 
with  a  single  pipe  line.  One  man  handled 
the  discharge.  The  cost  of  mixing,  hoisting, 
and  placing  was  12  cts.  per  cu.  yd.  The  con- 
tractors were  the  F.  O.  Engstruni  Co.,  of  Los 
.A.ngeles.  This  company  also  built  the  Majes- 
tic Theater  and  office  building  in  Los  An- 
geles. Here  the  tower  was  placed  at  one 
side  of  the  building  and  concrete  deposited 
through  a  '7-in.  pipe. 

The  track  elevation  work  at  Gran<l  Cross- 
ing. Chicago,  (Engineering-Contr.acting, 
Oct.  -5,  1910),  was  served  by  a  system  of  open 
chutes  on  a  grade  of  23°  to  the  horizontal. 
The  system  here  carried  the  concrete  over 
half  a  dozen  busy  tracks  of  the  Illinois  Cen- 
tral Ry.,  to  the  retaining  walls  for  the  street 
subways.  Tlie  wheel  barrow  metliod  would 
have  cost  about  $1.50  per  yd.  lierc  but  by  the 
chuting  system  the  cost  was  about  40  cts.  per 
cu.  yd. 

The  construction  of  a  seven  story  building, 

(EXGINEERING-CONTR.^CTING,       Oct.     12,       1910) 

in  Chicago,  by  the  Falkman  Construction  Co., 
w^as  carried  on  with  the  use  of  a  main  tower 
at  the  side  of  the  building,  and  an  auxiliary 
tower  at  its  center.  The  building  was  12ilxlir) 
ft.  in  flan.     A  record  run  of  50  vds.  an  hour 


for  o  hours  was  made  and  a  lloor  was  com 
pleted  each  w-eek. 

The  cost  of  mixing,  hoisting  and  placing 
was  about  20  cts.  per  cu.  yd.  The  labor  was 
paid  at  the  rate  of  37%  cts.  per  hour. 

One  of  the  first  works  on  which  the  chuting 
system  was  used,  was  the  Grand  River  Bridge 
of  the  L.  S.  &  M.  S.  Ry.,  near  Paineville. 
Ohio.  The  chutes  used  were  2x2  ft.  square. 
made  of  wood,  and  were  built  on  a  grade  oi 
3  in.  to  the  foot.  There  were  two  80-ft.  tow- 
ers, one  at  eacli  end  of  the  bridge,  which  was 
400  ft.  long,  and  the  chutes  led  to  the  center 
of  the  bridge.  .\t  intervals  branch  chutes 
were  placed  for  receiving  concrete  from  the 
main  chute  and  carrying  it  to  the  various 
points  in  the  forms.  The  cost  of  this  w^ork, 
including  material,  forms,  plant,  labor  and 
work  train  service,  was  less  than  $10.50  per 
cu.  yd. 

In  building  the  cooling  house  for  refriger- 
ator cars  of  the  Santa  Fe  Ry.  at  San  Bernar- 
dino the  Gravity  system  of  the  Concrete  .■\p- 
pliances  Co.  was  used.  (Engineering-Con- 
TR.\CTiNG,  Mar.  30,  1910).  The  building  has 
a  total  length  of  1,212  ft.,  a  width  of  132  ft. 
and  a  height  of  42  ft.,  and  contains  ti,500  cu. 
yds.  of  concrete.  A  main  hoist  tower  172  ft. 
high,  was  used,  with  two  au.xiliary  towers  302 
ft.   from  tlie  main  tower. 

The  gravitj'  pipe  was  suspended  between  the 
towers  by  cables  and  the  au.xiliary  towers 
carried  70-ft.  booms  for  distributing  the  con- 
crete to  the  forms.  The  concrete  was  de- 
livered by  gravity  for  a  distance  of  502  ft 
The  cost  of  feeding  the  mixer,  hoisting  the 
concrete  and  distributing  it  in  place  was  21 
cts.  re.-  cu.  yd. 

Tlie  general  claims  made  for  this  system. 
\\\  .ch  have  been  borne  out  in  the  various  ex- 
amples  are   substantially   as    follows : 

First :  Obtaining  the  initial  set.  of  the  con- 
crete liy  rapid  handling  and  depositing  in  the 
forms. 

Second:  An  uniform,  homogeneous  mix- 
ture due  to  the  large  quantity  which  can  be 
poured  at  one  time. 

Third :  The  unlimited  design  of  buildings 
or  structures  to  which  it  can  be  applied. 

Fourth :  The  use  at  all  times  of  a  standard 
equipment  for  the  entire  process  of  mi.xing 
and   handling. 

Fifth:  The  reduction  of  the  labor  force 
and  the  doing  away  with  running  over  the 
forms,  reinforcement,  and  newly  deposited 
concrete. 

Sixth  :  The  saving  in  cost  of  building  and 
shifting   runways. 

The  quality  of  the  concrete  seems  to  be 
generally  acknowledged  as  equal  at  lea.st  to 
that  poured  by  any  method  yet  used.  The 
cost  of  mi.xing  and  placing,  as  given  in  the  ex- 
amples above,  excels  all  other  methods  by 
comparison.      The    wheel    barrow    method    of 


Fig.   2 — Showing    the    IVIethod    of    Depositing 

Concrete   in  the   Floor  of  the   Union 

League    Building,    Los    Angeles. 

distributing   concrete   costs  from   (JO     cts.     to 

$1.50;    by    the    use    of    the  gravity   system   it 

costs    from    12   cts.    to    40  cts.     The    use   of 
tampers  is  not  necessary. 


.Ada,  Okla.,  has  voted  the  issuance  of  bonds 
to  the  amount  of  $100,000  for  extensions  to 
its  water  works.  It  is  proposed  to  construct 
a  reservoir  in  the  mountains,  a  distance  of  lo- 
miles  from  the  city,  and  pipe  the  water  from 
the  reservoir  to  the  citv. 
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Some  Thermal  Properties  of  Concrete.* 

During  the  last  three  years  a  series  of  ex- 
periments have  been  carried  on  in  the  Labora- 
tory of  Heat  Measurements  of  the  jNIassachu- 
sctts  Institute  of  Technology,  having  for  their 
object  the  study  of  those  physical  properties  of 
Portland  cement  concrete  which  affect  its 
value  as  a  fire  resistant  material.  While  these 
researches  are  by  no  means  complete,  it  is  per- 
haps of  interest  at  this  time  to  discuss  some 
of  the  results  obtained. 

It  was  proposed  at  the  outset  to  make  a 
study  of  the  various  physical  properties  of  con- 
crete over  as  wide  range  of  temperatures  as 
possible,  and- among  those  selected  were  the 
following;  (1)  Coefficient  of  linear  expan- 
sion: (2)  diminution  of  mechanical  strength 
after  heating;  (3)  specific  heat;  (4)  the  co- 
efficient of  thermal  conductivity. 

The  measurements  of  the  coefficient  of  linear 
expansion  are  practically  complete,  but  the  un- 
certainty attaching  to  some  of  the  high  tem- 
perature values,  though  slight,  makes  it  seem 
wise  not  to  report  in  detail  until  one  or  two 
check  measurements  can  be  made.  This  un- 
certainty arises  from  the  great  difficulty  which 
attends  the  measurement  of  the  temperature  of 
the  interior  of  a  large  block  of  cement  con- 
crete so  as  to  be  sure  of  its  absolute  uniform- 
ity at  high  temperatures.  Thermal  junctions 
embedded  in  the  block  at  distances  of  3  ins. 
from  one  another  are  not  sufficiently  close  to 
give  the  desired  precision. 

The  method  adopted  for  the  measurements 
of  the  elongation  caused  by  heating  was  the 
common  so-called  "telescope"  method.  The 
specimens  in  the  shape  of  G-in.  or  10-in.  cubes 
were  slowly  heated  in  a  double  gas  muffle  or 
an  electric  resistance  furnace.  The  tempera- 
ture of  the  furnace  and  of  a  number  of  points 
in  the  concrete  was  taken  by  means  of  plati- 
num-rhodium couples. 

Near  the  furnace  were  mounted  two  tele- 
scopes which  might  be  sighted  through  holes 
in  the  furnace  wall  upon  reference  points  on 
.'.■3  surface  of  the  block.  At  low  temperatures 
an  arc  light  and  n  5y?t?;n  of  mirrors  were 
used  to  furnish  adequate  illumination.  One  of 
the  telescopes  was  provided  with  a  microme- 
ter eye  picre  by  means  of  which  a  movement 
of  the  reference  anrk  of  0.0001  in.  could  he 
measured. 

The  values  obtaii.eu  ?'  low  temperatures 
agree  very  well  with  the  commoiil;,  .-.ccepted 
value  of  .0000055  for  the  elongation  per  unit 
of  length  per  degree  Fahrenheit.  Apparently 
this  value  increases  slightly  up  to  575°  F. 
.^bove  this  point  the  coefficient  becomes 
smaller ;  at  1.500°  F.  the  coefficient  becomes 
zero,  and  above  this  point  slightly  negative. 
On  cooling  the  blocks  which  had  been  heated 
to  1,500°  they  did  not  return  to  their  original 
dimension,  their  permanent  elongation  being 
about  75  per  cent  of  their  maximum  elonga- 
tion. On  a  second  heating  the  specimens  all 
returned  to  the  same  dimensions,  there  bein" 
no  sensible  permanent  elongation  resulting 
from  the  second  heating. 

All  of  the  specimens  tested  for  expansion 
were  of  stone  concrete,  of  the  proportions 
1;2;5.  The  stone  was  clean,  the  sand  sharp, 
the  cement  of  good  quality,  and  every  precau- 
tion was  taken  to  secure  a  concrete  of  the 
first  order.  The  specimens  weighed  on  the 
average  150  lbs.  per  cu.  ft. 

In  order  to  study  the  effect  of  high  temper- 
atures upon  the  compression  strength  of  con- 
crete several  scores  of  6-in.  cubes  were  made 
and  allowed  to  set  for  90  days  or  slightly 
longer.  These  blocks  were  then  heated  for 
dift'erent  lengths  of  time  at  different  tempera- 
tures in  a  gas  furnace  similar  to  that  used  for 
the  expansion  experiments. 

The  cubes  which  were  not  heated  showed  an 
average  compression  strength  of  2,700  lbs.  ner 
sq.  in.  Those  which  were  heated  to  932"  for 
two  hours  lost  only  15  per  cent  of  their  orig- 
inal strength,  and  when  this  tcmperatvire  was 
prolonged  for  four  hours  the  loss  was  43  per 
cent.  If  the  blocks  were  heated  to  1.500°  for 
two  hours  the  loss  of  compressive  strength  was 
38  per  cent  and  at  the  end  of  four  hoiu'S  the 

•A  paper  by  Prof.  Charles  L.  Norton.  Massa- 
chusetts Institute  of  Technology,  Boston,  Mass., 
read  before  the  National  Association  of  Cement 
Csers.   Dec.  13.   1910. 


loss  was  66  per  cent.  The  most  important  in- 
formation secured  from  these  tests  was  to  the 
effect  that  even  after  exposure  to  a  fire  in 
which  the  concrete  block,  small  in  size,  was 
subjected  to  flames  at  a  temperature  of  l,5iK)° 
for  four  hours  it  was  still  able  to  carry  twice 
its  normal  safe  load  in  compression.  The 
larger  beams  with  tlieir  great  masses  are  not 
often  exposed  for  so  long  a  lime  to  so  great 
a  hazard. 

It  should  be  noted,  however,  that  there  was 
a  considerably  greater  deformation  under  load 
of  the  heated  blocks  than  of  those  not  licated. 

A  large  number  of  small  beams  were  next 
made,  some  with  and  some  without  reinforce- 
ment ;  most  of  these  were  cither  6xGx48  ins. 
of  8x8x48  ins.  'l"he  specimens  which  were  re- 
inforced contained  four  ^.i-in.  round  steel  rods 
situated  near  the  corners,  equidistant  from  the 
two  faces  of  the  beam.  In  some  the  distance 
from  the  steel  to  the  face  of  the  beam  was 
1  in.  In  others  IV2  ins.,  and  a  few  beams  had 
a  2-in.  protection  to  the  steel.  Not  many  of 
these  specimens  have  been  tested  as  yet,  but, 
from  a  few, 'we  are  able  to  get  a  general  idea 
of  what  happens  to  beams  of  this  type  in  case 
of  exposure  to  fire. 

.A  set  of  three  beams  for  instance,  each  Gx6x 
48  ins.,  in  which  the  reinforcing  rods  were  1  in. 
from  the  face  of  the  beams,  were  broken  by 
center  load,  the  first  beam  not  having  been 
heated  at  all,  the  second  heated  for  one  hour  in 
a  fire  that  fused  the  surfa. ?  of  the  concrete, 
and  the  third  being  similarly  heated  for  two 
hours.  The  beam  which  was  not  heated  broke 
under  a  load  of  5,700  lbs.  f  the  second,  heated 
ffir  one  hour,  broke  at  2,750  lbs.,  while  the 
third,  heated  for  two  hours,  broke  at  1,950 
lbs.  I  consider  this  a  most  remarkable  show- 
ing under  severe  conditions.  It  should  be 
borne  in  mind  that  these  small  beams  were  so 
slow  in  cnoling  down  that  they  were  in  effect 
heated  much  longer  than  the  time  mentioned. 
The  flames,  moreover,  surrnunded  the  beams 
on  all  sides. 

Several  similar  tests  were  maile  with  con- 
crete beams  of  the  same  dimensions,  6.x6x48 
ins.,  with  no  reinforcement.  These  were  heated 
for  two  and  four  hours  at  1,700°  F.  After 
this  exposure  all  nf  the  beams  were  very  frail, 
not  one  of  them  showed  any  cracking  or  spall- 
ing,  however.  It  was  not  considered  necessary 
to  break  any  of  these  beams,  as  it  was  appar- 
ent that  the  concrete  on  the  tension  side  of 
the  beam  was  much  weakened.  Some  of  the 
more  recent  experiments  made  on  beams  8x8x 
48  ins.  show  that  these  larger  Ijeams  are  much 
less  weakened,  proportionally,  as  would  be  ex- 
pected to  be  the  case. 

A  series  of  similar  beams  were  next  made  up 
of  cinder  concrete,  the  proportions  of  the  mix- 
ture being  1 :2  ;5.  .'\  portion  of  these  were 
mixed  with  clean  cinders,  which  si, owed  upon 
analysis  hut  little  carbon;  a  secrmd  part  was 
mixed  with  cinders  to  which  10  per  cent  of 
fine  bituminous  coal  had  lieen  .-idded  and  the 
other  beams  were  mixed  with  cinder  to  which 
had  been  added  25  per  cent  of  fine  coal.  The 
25  per  cent  mixture  can  be  disposed  of  in  a 
word.  When  once  thoroughly  heated  it  burned 
until  it  fell  to  pieces.  With  the  10  per  cent 
mixture,  however,  no  such  action  occurred; 
there  was  no  indication  that  the  concrete  would 
support  its  own  combustion  evi-n  for  a  short 
time.  It  was  apparent  that  the  10  per  cent 
mixture  was  not  so  good  a  fire-resisting  ma- 
terial as  that  which  contained  no  added  carbon. 
From  the  few  specimens  containing  less  than 
10  per  cent  which  have  been  examined  up  to 
the  prrsent,  it  seems  proliable  tliat  the  safe 
limit  is  close  to  5  per  cent.  Morr  d.ita  .iri'  now 
being  secured  on  this  point. 

Tlie  study  uf  the  specific  he.'il  of  e.mcrete 
was  made  h>  the  ordiii:irv  calorimeter  method, 
tlie  "metlinci  of  mixtures"  of  Regnault.     Spec- 


imens ol  till-  concrete,  usually  fragments  oi 
the  larger  test  pieces,  were  heated  slowly  in  an 
electric  resistance  furnace  to  the  desired  tem- 
perature and  then  plunged  into  the  calorimeter. 
The  weight  of  the  water  and  its  rise  in  tem- 
peratm'e  give  the  amount  of  heat  given  off  by 
the  body   in   cooling. 

I'^-xtraordinary  precautions  were  taken  in  get- 
ting the  exact  average  temperature  of  the 
specimen  in  the  furnace,  and  to  insure  its  rapid 
transfer  to  the  calorimeter.  In  most  of  the 
experiments  ,a  double  calorimeter  was  used  so 
that  the  specimen  did  not  come  in  contact  with 
the  water  of  the  calorimeter,  so  that  any  evo- 
lution of  heat  by  hydration  of  the  cement  was 
avoided.  Table  I  gives  the  specific  heat  of 
concrete. 


TABLE   I.— SPECIFIC  HEAT  OF  DIFFERENT 
MIXTURES    AND    COMPOSITIONS    OF 

CONCRETE. 
Tem-  Stone  Stone  Cinder 

perature.  Concrete.     Concrete.      Concrete. 

1-2-5         1-2-4        1-2-4 

72°    to      212°  .156  .154  

72°    to     372°  .192  .190  .180 

72°    to   1172°  .201  .210  .206 

72°    to   1472°  .219  .214  .218 

72°    to    2172° 


The  measurements  of  thermal  conductivity 
were  made  by  a  number  of  methods  and  have 
taken  far  more  time  and  energy  than  all  the 
others  put  together.  The  thermal  conductivity 
is  that  property  wdiich  determines  how  rapidly 
heat  will  travel  through  a  substance  and  how 
rapidly  therefore  objects  beyond  will  be  heated 
l)y  transmission.  The  conductivity  becotnes  of 
I>rime  importance  in  all  questions  of  protection 
of  the  steel  in  reinforced  concrete  buildings. 
There  is  very  little  data  to  be  found  as  to  this 
iinportant  property  of  any  of  the  common  ma- 
terials of  engineering  and  such  data  as  is  to 
be  found  is  not  at  all  concordant.  .As  to  the 
conductivity  of  concrete  or  its  variation  with 
temperature  and  with  composition,  practically 
nothing  has  been  known. 

The  methods  adopted  for  the  measurement 
\>  ill  be  described  in  full  in  papers  now  being 
submitted  to  one  of  the  scientific  societies  for 
pjblication  and  it  probably  will  not  be  of  in 
terest  here  to  more  than  outline  them. 

The  formula  showing  the  relation  of  the 
temperature  upon  the  two  sides  of  a  plate  to 
the  amount  of  heat  which  would  flow  through 
it  is  as  follows ; 

K-  (ti—h)  s-A 

0  = 

d 


K  =  ' 


Q  d 


( /.  —  h)  A  s 
K  —  The  coefficient  of  therm.il  conductiv- 
ity dependent  upon  the  nature  of  the 
material  and  its,  temperature. 
Q  =  the  quantity  of  heat  flowing  through 

the  plate  in  the  area  measured. 
A  =  the  area. 
fi  =the  temperature  of  the  hotter  side  of 

the  plate. 
t-:  =the  temperature  of  the  cooler  side  of 

the  plate. 
d  =^tbe  thickness  of  the  plate, 
.t   ^the  time  during  which  Q   units  flow 
through  the  area  A. 
The  formula  will  be  seen  to  be  merely  an  ex- 
pression  of   the    following   relations,   that  .the 
flow  of  heat  is  proportional  to  the  area,  to  the 
temperature,  and  the  time,  and  that  it   is   in- 
versely proportional  to  the  thickness. 

.After  spending  many  moiuhs  in  developing 
other  methods  the  electrical  method  used  by 
the  w^riter  for  the  past  15  years  in  studying  the 
flow  of  heat  through  steam  pipe  coverings  was 
adopted.     The   value   G'  of   the   heat    flowing 
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was  determined  by  supplying  the  heat  by  means 
of  the  heating  of  a  conductor  carrying  a  cur- 
rent of  electricity.  By  measuring  the  elec- 
trical energ>-  supplied  the  quantity  of  heat  de- 
veloped may  be  known  with  great  precision. 
Further,  if  this  heat  is  passed  through  the 
plate  under  test  and  into  a  colorimeter  on  the 
far  side,  a  check  upon  the  value  Q  may  be 
had.  For  determination  of  tlio  temperature 
difference  tliermal  couples,  resistance  thermom- 
eters, and  mercury  thermometers  were  used, 
but  thermal  junctions  made  of  thin  strips  of 
copper  and  nickel  or  qf  platinum  and  platinum- 
rhodium  were  generally  found  most  service- 
able. 

The  apparatus  used  for  tlie  lower  tempera- 
tures consisted  of  a  thin,  electrically  heated 
plate,  to  the  two  sides  and  edges  of  which  con- 
crete could  be  applied.  Outside  of  the  con- 
crete there  was  then  placed  heavy  copper  or 
brass  plates  whicli  could  be  kept  at  a  constant 
temperature  by  an  internal  circulation  of  water. 
Thermal  junctions  were  placed  at  several 
points  on  each  surface  of  each  concrete  plate. 
The  electrical  input  was  measured  by  calibrated 
Weston  instruments,  the  calibrated  thermal 
junctions  gave  the  value  of  the  temperature 
difference  to  the  nearest  one-one  hundredth  of 
a  degree.  For  the  thickness,  numerous  meas- 
urements were  made  by  a  pair  of  flat-nosed 
calipers  and  averaged. 

It  was  necessary  to  keep  this  apparatus  run- 
ning for  several  davs  before  it  could  be  bal- 
anced, that  is,  before  the  rate  of  How  of  heat 
outward  tlirough  the  plates  became  constant 
and  equal  to  the  electrical  input.  The  number 
of  measurements  has  now  reached  many  hun- 
dreds, and  it  seems  apparent  that  the  precision 
of  the  method  depends  on  the  accuracy  with 
which  the  thickness  of  the  socciniens  can  be 
maintained  constant.  Otherwise  the  accuracy 
is  better  than  1  per  cent.  This  apparatus  has 
been  named  hy  my  assistants  the  "flat  plate 
tester"  and  perhaps  it  is  well  to  so  designate  it 
here. 

Later,  in  order  to  make  tests  on  plates  as  thick 
as  some  of  the  walls  in  common  use.  another 
method  was  adopted.  Cubical  lioxes  -30  ins.  in 
outside  dimension  were  built  with  walls  of  sev- 
eral thicknesses.  Inside  the  hn.xes  were  placed 
electric  heaters  which  served  to  raise  the  in- 
side surface  to  a  temoerature  above  that  of 
the  surroundings.  .-K  small  fan  served  to  keeo 
the  air  in  the  box  stirred  to  insure  uniformity 
of  temperature  throughout.  The  boxes  were 
tightly   sealed.     The    power    supplied   to  both 


heater  and  I'an  was  measured  as  before.  Mer- 
cury thermometers  and  thermal  junctions,  as 
well  as  a  Caimendcr  recording  resistance  ther- 
monuMcr.  were  used  to  measure  the  difference 
in  the  temperatures  inside  and  outside  of  the 
box.  Data  have  been  secured  on  scores  of 
specimens  and  tliey  are  practically  identical  with 
tile  results  obtained  by  the  flat  plate  tester. 

For  the  high  temperatures  a  modification  of 
the  entire  process  was  found  necessary.  The 
concrete  to  be  tested  was  cast  in  the  form  of  a 
cylinder  on  the  outer  surface  of  and  concentric 
with  a  steel  bar  which  could  be  heated  to  a 
high  temperature  by  the  passage  of  a  heavy 
current.  Outside  of  the  cylinder  of  concrete 
was  applied  a  closely  fitting  "continuous"  calor- 
imeter. The  temperature  of  the  bar  and  of  the 
calorimeter  were  measured  hv  theriual  junc- 
tions, and  the  amount  of  water  and  its  rise  in 
temperature  gave  the  value  of  Q. 

In  order  to  guard  against  the  uncertainty  of 
the  temperature  at  the  ends  of  the  bar,  the 
calorimeter  was  made  so  as  to  enclose  only 
about  one-half  the  lengtli  of  the  bar,  the  rest 
being  covered  by  guard  rings  similar  to  the 
calorimeter  but  without  any  provision  for  the 
measurement  of  the  quantity  of  water. 

The  heating  of  the  bars  required  a  consider- 
able amount  of  special  apparatus,  since  it  was 
necessary  to  provide  a  current  of  upwards  of 
2,000  amperes  for  the  high  temperatures,  and  to 
be  able  to  vary  its  amount  to  anv  desired  value 
below  that  point.  For  this  purpose  there  were 
installed  tlirce  1.5  k.  w.  transformers  connected 
on  the  primary  side  with  a  three-phase  2,300 
volt  circuit.  Ry  means  of  divided  secondaries 
and  a  rather  elaborate  arrangement  of  switches, 
the  secondary  voltage  could  be  varied  from  190 
volts  down  to  55  volts.  This  secondary  voltage 
was  applied  to  the  primary  of  a  second  .step- 
down  transformer,  whose  secondary  was  di- 
vided into  20  coils.  By  means  of  a  switch- 
board the  entire  output  of  the  traiisformer 
could  be  had  at  almost  any  desired  low  voltage. 
This  enables  us  to  heat  bars  insulated  by  ma- 
terials of  different  composition  and  of  different 
tliicknesses  to  any  desired  temperature  up  to 
2,800°  F.  With  this  arrangement  both  the  steel 
and  the  concrete  can  easily  be  melted. 

The  resuhs  obtained  are  tabulated  below.  It 
is  to  be  regretted  that  there  is  no  uniformity 
of  practice  as  to  tlie  units  to  be  adopted  in  re- 
porting the  measure  of  effectiveness  of  insu- 
lators. While  the  ohysicist  renders  his  report 
in   calorics    per   square    centimeter,    per   centi- 


meter thickness,  per  1°  Centigrade  per  second^ 
the  steam  engineer  confines  his  observations 
to  B.  T.  U.  per  hour,  per  square  foot,  per  inch- 
of  thickness,  per  1"  F.  and  the  refrigerating  en- 
gineer reports  on  the  basis  of  a  2i-hour  time 
unit.  I  have  even  seen  a  report  in  terms  of 
hogsheads  of  water  raised  to  the  boiling  point, 
lime  not  stated. 

A  brief  comparison  of  these  values  witli 
those  for  other  materials  may  be  interesting. 

The  specific  heat  of  concrete  is  slightly  less 
than  that  of  either  red  brick  or  fire  brick, 
Iience  the  same  amount  of  heat  needed  to 
raise  the  temperature  of  a  pound  of  brick  is 
about  10  per  cent  more  than  for  a  pound  of 
concrete.  But  the  density  of  concrete  is 
enough  greater  than  that  of  brick  to  raise  the 
heat  capacity  of  a  cubic  foot  of  concrete  above 
that  of  brick.  The  difference  is  not  large, 
liowever. 

While  the  expansion  data  arc  not  complete, 
it  seems  clear  that  for  a  time  after  the  be- 
ginning of  exposure  to  fire  the  concrete  and 
its  reinforcement  will  expand  at  much  the 
same  rate,  but  that  the  further  expansion  of 
the  surface  will  not  proceed  at  so  rapid  a 
rate.  This  will  tend  to  reduce  the  stresses 
which  the  expansion  of  the  heated  surface 
would  otherwise  set  up  in  the  cooler  interior. 
It  is  perhaps  because  of  the  failure  of  the  con- 
crete to  return  to  its  original  dimensions  that 
the  small  amount  of  surface  cracking  found 
after  a  fire  is  due. 

The  experiments  made  with  coal  and  cinder 
mixtures  indicate  the  necessity  of  added  care 
in  the  selection  of  cinders  for  this  purpose. 

The  tables  of  thermal  conductivities  give  us 
data  as  to  the  rate  at  which  heat  will  travel: 
through  concrete.  It  is  interesting  to  note  the 
great  difference  between  the  tamped  and  the- 
untamped  concretes  made  from  stone.  The 
one  was  as  porous  as  possible,  and  the  other 
as  dense.  One  transmits  nearly  twice  as  much 
heat  as,  the  other.  The  cinder  concrete,  as  is 
commonly  believed,  is  much  better  as  a  heat 
insulator  than  the  stone  concrete,  being  nearly 
three  times  as  effective  as  the  denser  stone 
concrete  in  retarding  the  flow  of  heat.  It: 
may  be  interesting  to  call  attention  to  the  heat: 
insulation  afforded  by  other  materials.  The 
best  of  the  commercial  articles  used  for  this 
purpose  is  compressed  cork,  which  is  nearly 
25  times  as  effective  as  stone  concrete.  Steel 
on  the  other  hand  transmits  heat  from  75  to- 
100  times  as  fast  as  the  densest  of  the  stone 
concrete. 


Construction  of  Tunnels  in  the 

Austrian  Alps." 

The  new-  Austrian  .\luine  Ime.  known  as 
the  "second  railwav  to  Triest, '  was  l)egun  in 
1901  and  completed  in  the  fall  of  1910'  The 
construction  of  this  line  involved  tunneling 
through  four  important  mountain  systems, 
namely,  the  Iidian  .-Mps  ( Wochein  tunnel), 
the  Karawanken  (Karawanken  tunnel),  the 
Bosruck  mountain  in  the  Northern  Calcare- 
ous .-\lps  (Bosruck  tunnel),  and  the  Hohen 
Tauern  (Tauern  tunnel).  In  addition,  a 
large  number  of  medium  sized  tunnels  had  to 
be  built  for  these  mountain  lines.  .A  total  of 
.50,494.0  m.  (31.370  miles)  of  single  track 
tunnels,  and  22,865.0  (14.208  miles)  of  double 
track  tunnels  were  constructed. 

.METHODS     OF    COXSTRt-CTIOX. 

The  methods  employed  in  constructing  these 
tunnels  w-as  in  general  as  follow-s:  .-\  bottom 
heading  was  driven  as  an  advance  heading : 
then  shafts  were  made  from  the  bottom  head- 
ing to  the  top  of  the  arch,  and  following  this 
the  top  heading  was  driven:  then  from  the 
top  heading,  for  a  certain  <listancc  back,  the 
full  section  was  excavated  in  rin_;.'s  of  a  length 
of  8  to  10  m.  (2i:/25  to  33  ft.  i  ;  the  latter 
then  served  as  working  places  for  lieginning 
the    construction    of    the    tunnel    lining,    and 

•Al)straet  of  paper  liy  Rudolf  Heine,  pub- 
lished in  Bulletin  of  Novi'mbrr.  1910.  Ino-i-n;!- 
tional   Railway  Oongres.s  .Association. 


after  tlure  rings  had  been  completed,  the 
full  section  was  excavated  between  the  rings, 
and  the  masonry  work  of  the  intennediate 
rings  completed ;  then  the  inverts  were  put 
in,  where  required,  ring  by  ring,  and  finally, 
following  behind  the  work  of  tunnel  lining, 
the  bottom  channel  was  constructed,  and  the 
bottom  or  sole  of  the  tunnel  was  covered  with 
concrete  in  the  section  which  had  already 
been    lined. 

This  method  of  excavating  the  fidl  section 
was  only  departed  from  at  some  of  the  parts 
of  the  single-track  Bosruck  tunnel,  in  which, 
after  the  top  and  bottom  headings  had  been 
niade,  the  so-called  "Belgian  method"  was 
adopted.  As  the  top  heading  advanced,  the 
space  for  the  tunnel  arch  was  excavated  and 
the  arch  itself  was  Iniilt.  .-After  ■successive 
sections  of  the  arch  had  been  completed,  and 
at  same  distance  behind  it,  the  space  for  the 
side  walls  was  excavated  and  the  side  was 
built  in  successive  sections,  the  arch  lieing  in 
the   mentime  temporarily   supported. 

Crown-bar  timbering  w-as  used  in  the  full 
section;  side  sleepers  and  intermediate  sleep- 
ers were  put  in  at  the  height  of  the  imposts 
of  the  arcb.  on  which  the  crown  bars  are  sup- 
ported, with  bearers  under  the  cross-sleepers, 
where  the  pressure  allows  this  to  l)e  done, 
slioring  up  the  sleepers  and  bearers  by  props 
nn   the  tunm-l  -sole. 

Ibis  stron.g  ■ielf-suppcirtin.g  timbering  satis- 
lies   all    requireiui-nts   of    safety   and    slrcn.gth: 


it  can  be  used  with  nearly  every  kind  oi  rock, 
makes  it  possible  to  adopt  a  uniform  and  reg- 
ular method  of  constructing  the  lining  in  differ- 
ent thicknesses  and  under  different  conditions- 
of  pressure,  can  easily  and  quickh-  be  put  up> 
by  experienced  miners,  and  requires  no  un- 
necessary excavation.  Moreover,  a  minimum 
amount  of  timber  is  cut  to  waste,  and  if  there 
is  not  much  pressure  the  same  timber  can  be 
used  several  times  over,  and  the  timber  can 
be  quickly  changed  in  a  safe  and  simple  way 
while   the   masonry  work   i-s   carried   on. 

This  method  of  timbering-  and  lining,  to- 
gether with  the  use  of  a  bottom  heading  and 
the  excavation  of  full  sections,  may  be  de- 
scribed as  the  modern  "Austrian  method  of 
tunnel   driving." 

WOCHEIN    TUNNEL. 

The  double  track  Wochein  tunnel  is  nearly- 
due  north  and  south  through  the  Kolba,  one 
of  the  eastern  spurs  of  the  Julian  .\lps.  The 
length  of  the  tunnel  is  6,334  m.  (20,781  ft.) 
or  3.93  miles,  not  including  portals.  The 
formation  penetrated  is  limestone  with  inter- 
calated layers  of  slate  and  containing  schist,, 
all  frequently  much  folded  and  distorted. 
Figure  1  is  a  diagram  profile  of  the  tunnef 
giving  daily  and  monthly  progress  and  other 
data   as   explained. 

Drilling  Character  of  Rock. — The  charac- 
ter of  the  rock  as  regards  ease  of  drilling 
varied  and   is  reported  as   follows   for  the  15- 


y 


divisions  indicated  by  Arabic  numerals  on  the 
diagram,  Fig.  1 : 

(I)  Drilled  very  well;  good  action  of 
blasts;  no  pressure;  compact  rock  but  owing 
to  loosening  by  blasts  and  ease  of  weathering 
particularly  when  wet  always  bottom  head- 
ing, top  heading  in  most  cases  with  timber- 
ing; owing  to  want  of  air  the  advance  was 
at  first  very  often  stopped  for  hours  at  a  time. 

i2)  Drilled  very  well;  very  good  action  of 
blasts;  limbering  up  to  kilometer  l.o'J;  no 
pressure;  dry. 

(3)  Drilled  with  more  difficulty;  very  good 
action  of   blasts;   no   timbering;    dry. 

(4)  .\s  compared  with  Section  1,  more  dif- 
ficult to  drill ;  at  some  places  very  poor  action 
of  blasts;   timbering  only  between  kilometers" 
1.8  to   1.9  owing  to  inflow  of  water,  advance 
much    interrupted. 

(5)  Drilled  well;  no  pressure,  no  timber- 
ing;  Water  14.13  cu.  ft.  per  second;  springs 
at  kilometers  2.582  and  2.62. 

(0)  Drilled  well ;  at  kilometer  2.8.j  drilling 
stopped  by  rock  cracking  off ;  strong  timber- 
ing; dry. 

(7)  Very  difficult  to  drill:  poor  action  of 
hlasts. 

(.*)  Drilling  much  impeded  by  inflow  of 
water ;   timberin.g  in   places. 

(II)  Drilled  well;  good  actiiin  of  blasts; 
dry ;   a   little  timbering. 

(III)  Difficult  to  drill  owing  to  schist;  good 
action    I  if    blasts. 

(II)  Difticult  til  drill  as  compared  with 
Section  h) :  good  action  of  blasts;  spring  at 
kilometer  2.1()8;   a   little  timbering. 


section  of  this  tunnel  1.387  meters  lung  enn- 
sisted  of  lime'.tone  containing  manv  clefts  and 
fissures  filled  with  water.  This  condition 
led  to  many  interruptions  in  the  work  in  the 
driving  of  the  bottom  heading  owing  t"  the 
inflow'  of  water. 

At  metre  "iS2  on  the  north  side  the  greatest 
difficulty  with  water  was  encountered.  This 
was  accompanied  by  a  serious  cave-in.  Ihe 
water  came  in  at  the  rate  of.  28.25  cu.  ft.  per 
second.  The  work  of  getting  rid  of  this 
water  by  driving  the  top  heading  and  con- 
structin.g  water  headings,  of  supporting  and 
filling  up  the  hollow  formed  by  the  cave-in, 
which  extendc<l  to  a  height  of  72  ft.  almve 
sleeper  level;  and  finally  of  construclint;  the 
bottom  channel  for  draining  water  that  con- 
tinued to  enter,  took  seven  months.  Details 
of  this  work  are  shown   by   h'ig.   2. 

In  the  piagram.  Fig.  3,  is  shown  progress 
in  constructing  the  bottom  heading,  all  inter- 
ruptions, as  well  as  progress  by  hand  and  ma- 
chine drilling,  being  indicated. 

Drilling  Methods  and  Progress. — Hand 
drilling  was  resorted  to  as  far  as  kilo- 
meter 1,470  in  the  north  heading,  and 
tci  kilometer  821  in  the  south  heading.  .\ 
water-power  plant  having  been  completed  ma- 
chine drilling  was  then  begun  in  both  head- 
ings. In  the  north  heading  four  compressed 
air  drills,  on  the  Gatti  system,  mounted  on  a 
drill  truck,  were  used.  The  average  dail.\ 
advance  was  12.93  ft.  in  the  Dolomite  lime- 
stone an<I  14. 58  ft.  in  the  fissured  (iutten^tein 
limestone. 


!■!  ()clnl;er  the  ventilation  could  again  be  set 
.gonig,  and  by  November  2,  1904,  the  tunnel- 
ing on  tlie  north  side  was  again  in  full  oper- 
ation. 

The  .idvance  of  the  north  heading  was 
further  interrupted  by  some  smaller  inrushes 
of  water.  The  most  important  of  these  was 
at  metre  2.102,  which  interrupted  the  dri\ing 
fiir    si.xleen    days. 

It  was  necessary  to  enlarge  the  bottom 
channel,  in  order  to  provide  for  the  inflowing 
water,  which  had  increased  to  550  litres 
(  111.42  cu.  ft.)  per  second.  This  was  effected, 
in  that  part  of  the  tunnel  which  ha<l  already 
been  completed,  by  raising  the  side  walls  of 
the  channel  50  centimetres  (1  ft.  7  ll/Ki  ins.) 
by  means  of  concrete.  This  it  is  true  resulted 
in  raising  the  level  of  the  track  and  in  reduc- 
ing the  clear  cross-section.  In  the  subsequent 
limestone  section  tlie  bottom  channel  was 
s^iven  a  larger  cross-section  and  placed  to- 
wards one  side. 

The  great  inrush  of  water  at  the  working 
face  of  the  south  heading  wdiich  occurred  on 
May  17.  1905,  and  the  simultaneous  appear- 
ance of  fire-damp  made  it  necessary  to  stop 
the  advance  at  metre  2,1 7()  on  the  north  side, 
in  order  to  provide  against  the  risk  of  a  dan- 
.gerous  inburst  of  water  there.  Only  after 
the  tunnel  lining  and  the  channel  had  been 
com[)leted  nearly  up  to  the  heading  was  driv- 
in.e   a.gain    resumed. 

The  south  side,  which  at  first  also  depended 
on  the  water  power  of  the  "Schreiende  Bach," 
which  was  transmitted  as  electricity,  was 
made   indei)endent   of   the   north   side   in   Feb- 


Fig.  1 — Profile  of  Wochein  Tunnel,  Showing    Advance   of  Headings. 


(12i  Drilled  and  blasted  very  well;  timber- 
ing; no  pressure;  quite  dry;  unimportant  in- 
flow of  gases  at  kilometer  1.1)32. 

(13)  Drilled  well;  action  of  blasts  accord- 
ing to  strike  and  dip  of  slate;  timbering;  no 
pressure ;  dry ;  in  December,  1902,  advance 
difficult   by   presence    of    limestone   cltmch. 

( 14)  Drilled  less  well  than  No.  13 ;  action 
of  blasts  the  same;  no  pressure;  little  water; 
advance  often  stopped. 

(15)  Drilled  well;  action  of  blasts  raised 
according  to  arrangement  of  slate;  timbering; 
no  pressure;  inflow  of  water  considerable; 
advance  very  frequently  interrupted  by  want 
of  ventilation  and  wa.ges  troubles. 

Working  Methods  and  Progress. — Refer- 
ring to  the  diagram,  Fig.  1,  there  will  be 
found  the  daily  advance  averaged  for  each 
month ;  the  total  advance  for  each  month ;  the 
general  size  of  heading,  and  the  kilograms  of 
explosive  used  per  meter  of  advance.  The 
average  advance  per  day  from  start  to  meet- 
ing of  headings  was  as   follows; 

North   side,   hand  drilling 7.28  ft. 

North    side,    machine    drilling 16.04  ft. 

North  side,  hand  and   machine 9.38  ft. 

South,  side,  hand  drilling 7.01   ft. 

BOSRUCK    TUNNEt. 

This  is  a  single-track  tunnel  4.76(1  ni.  (15.- 
6-32  ft)  in  length,  passing  through  the  North- 
ern Cretaceous  Alps  near  the  summit  of  the 
Rosruck.  its  direction  bein.g  21°  west  of  north. 
The  center  line  of  the  tunnel  is  a  -straight 
line  except  a  section  236  ft.  long  at  the  en- 
trance on  the  north  side,  w-hich  forms  a 
curve  having  a  radius  of  250  m.  (820  ft.),    A 


hi  the  south  he.'ulmg  four  compressed  air 
ilrills  of  the  Hofi'man-Waehrwolf  system, 
were  u>ed.  mounted  on  two  vertical  pillars. 
The  a\cra.gc  dailv  advance  varied  from  13.53 
ft.  in  the  Werfe'n  schist  to  20.28  ft.  in  the 
Hasel    formation. 

On  the  north  side  the  Triassic  limestone 
(containing  many  clefts  filled  with  water) 
was  reached  at  metre  1,170,  where  the  ma  ■ 
chine  drilling  began.  At  metre  1,2U0  the  in- 
flow of  water  had  increased  to  such  a  degree 
that  it  was  feared  that  further  advance  might 
interfere  with  the  jiroper  progress  of  the  ex- 
cavating and  the  masonry  construction.  .Ac- 
cordingly the  drivmg  of  the  heading  was 
stopped  from  October  20  to  December  21, 
1903,  and  during  this  time  the  bottom  chan- 
nel was  completed  to  metre  1,180. 

Power  for  operating  and  ventilation  h;id 
been  secured  up  to  this  time  by  a  water-power 
installation  using  the  ".Schreiende  Hach."  :\ 
small  mountain  stream  which  had  its  source 
in  the  Boruck  mountain.  This  stream  gradu- 
ally failed,  and  it  was  app.irent  tb.at  this 
failure  was  connected  with  the  flow  of  water 
into  the  tunnel. 

The  work  of  driving  the  heading  on  the 
north  side  had  to  be  entirely  stopped  at  metre 
1,540.  It  was  necessary  to  install  ,i  steam 
power  plant  of  400  h.  p.  This  work  required 
from  July  to  October,  1904.  During  this  time 
work  in  the  tuimel  was  continued  to  ,-i  limiti'd 
extent  in  spite  of  the  lack  of  veiUilation.  It 
was  necessary  to  allow  intervals  of  man.N' 
hours  to  elapse  in  order  to  secure  natural 
ventilation,  and  the  shifts  were  reduced  in 
length,  down  to  twn  hours.     .'\t  the  begiiming 


ruar\,  1904,  by  the  erection  of  a  separate 
steam  plant  giving  150  h.  p.  When  the  Tri- 
assic limestone  was  reached,  the  natural  water 
reservoir  inside  the  mountain,  which  had  al- 
ready been  tapped  from  the  north  side,  was 
also  tapped  from  the  south  side,  .^s  the  bot- 
tom heading  advanced,  the  inflow  of  water 
continually  increased,  until  at  metre  2,470  an 
inrush  of"  1,100  litres  (38.83  cu.  ft.)  per  sec- 
ond occurred.  After  twenty- four  hours  the 
inflow  became  reduced  to  600  litres  (21.19  cu. 
ft.)  per  second,  and  it  continued  to  enter  at 
that  rate  for  a  long  time.  This  inrush  of 
water  .stopped  the  ventilation,  as  the  whole 
length  of  the  air  conduit  became  immersed 
in  water.  While  this  was  being  set  in  order, 
a  violent  explosion  of  fire-damp  took  place  on 
the  morning  of  May  22.  A  shift  of  IG  men 
and  a  f(n"eman,  who  were  to  remove  the 
trucks  and  the  remaining  dynamite  left  in  the 
heading,  were  entering  the  upper  working 
place,  the  Belgian  method  of  driving  being 
in  use.  At  that  moment  the  naked  lights  set 
oft'  the  fire-damp,  the  presence  of  which  was 
totally  unexpected.  Seventeen  men  were 
killed    by    this    explosion. 

These  occurrences  made  it  necessary  to  in- 
troduce radical  changes  in  the  method  of  con- 
struction adopted  on  the  south  side.  In  the 
first  place  the  appearance  of  fire-damp  made 
a  very  thorough  ventilation  of  all  the  work- 
ing places  necessary,  and  for  this  purpose  a 
second  steam  plant,  of  300  h.  p.  was  erected, 
and  the  ventilation  installation  was  increased 
to  three  sets  of  two  blowers  each.  .As  the 
bottom  heading  was  kept  flooded  by  the  con- 
tinuous inflow  of  600  litres   (21.19  cu.  ft.)   of 
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waur  per  secomi  ami  maile  wholly  useless  tor 
the  conveying,  the  operations  were  transferred 
to  the  top  heading  and  from  metre  1.8ti4  the 
Belgian  method  of  tunnel  driving  was  adopted. 
.At  the  end  of  the  completed  section  of  the 
tunnel  a  ramp  and  a  tranship  stage  were 
erected,  and  the  conveying  operations  were 
transferred  there  from  the  tunnel  hottom  to 
the  arch  and  to  the  top  heading.  The  latter 
was  driven  as  a  cut  with  the  bottom  at  the 
level  of  the  imposts  to  above  the  end  of  the 
bottom  heading  and  then  stopped  at  metre 
•2,4(i!l.     The  space   for  the  arch  was  then  cx- 


•_'."i  to  ;Ui  cm.  (from  Ul  ins.  to  1  ft.^  in  liciglit, 
in  order  to  obtain  a  more  uniform  distribu- 
tion of  the  pressure  and  a  better  connection 
of   the  masonry   work. 

In  the  parts  through  magnesian  limestone 
where  there  was  greater  pressure  the  arches 
were  given  a  thickness  of  0.70  to  0.80  m.  (2 
ft.  S!>'/ll>  ins.  to  2  ft.  7,'.<  ins.),  and  the  side 
walls  one  of  1.05  to  1.15  ni.  (,3  ft.  5%  ins.  to 
:?  ft.  !•  5/1(1  ins.).  At  the  cave-in  there  is  a 
specially  strong  cross-section  with  concrete 
foundations  and  ashlar  arches. 

On    the   north    side   the  Iniilding   stone   was 


Fig.    2 — Cavity    Formed    by    Cavein 


n    Bosruck     Tunnel,    and     Method    of    Support     by 
Timbering. 


cavated  and  the  arch  put  in  up  to  metre 
•2,41(i. 

In  the  meantime  the  tunnel  lining  and  the 
bottom  channel  were  completed  to  within  li> 
m.  (33  ft.)  of  the  end  of  the  heading,  and 
the  123  m.  (403.5  ft.)  left  were  attacked  on 
Oct.  25,  1P05,  from  the  north  side.  The  junc- 
tion was  effected  on  Xov.  22,  1905,  at  metre 
2,201  li  from  the  north  side,  corresponding  to 
metre  2,47m.7   from   the   south   side. 

The  whole  inflowing  water  could  then  be 
diverted  to  the  north  side  by  means  of  dams, 
and  there  it  could  freely  flow  away  through 
the  bottom  channel  w'hich  was  completed  up 
to  metre  2,1()0.  Only  then  did  it  begin  to  be 
possible  to  construct  the  side  walls  and  in- 
verts on  the  south  side  from  metre  1,864  to 
metre  2,416;  the  arches  had  already  been  put 
in  according  to  the  Belgian  method. 

Finally  the  inflowing  water  was  again  di- 
verted to  the  south  side  and  the  last  part  of 
the  tunnel  was  then  completed.  The  lining 
was  finished  by  the  end  of  June,  and  the  bal- 
lasting and  the  laying  of  the  track  by  the 
end  of  Julv;  the  tunnel  was  opened  to  traffic 
.Aug.   22,    1906. 

Both  the  Belgian  and  the  Austrian  methods 
were  used  during  the  lining  of  the  tunnel.  On 
the  north  side  the  Belgian  method  was  used 
almost  exclusively.  On  the  south  side  the 
Belgian  method  was  used  up  to  metre  584 
(where  the  great  inrush  of  water  took  place), 
with  everv-  ninth  ring  as  full-section  ring; 
from  there  onwards  the  full-section  excava- 
tion system  was  used  for  the  next  1,300  m. 
(4,264  ft.).  In  the  Werfen  schists  and  an- 
hydrites of  the  south  side  pressures  as  a  rule 
were  low  and  the  lining  was  given  a  thick- 
ness of  0.50  m.  (1  ft.  ^7  11/16  ins.);  a  few- 
rings  in  soft  or  much-fissured  sections  had 
arches  0.60  to  0.80  m.  (1  ft.  11%  in.  to  2  ft. 
7V2  ins.)  thick  and  side  walls  0.90  to  1.15  m. 
(2  ft.  117/16  ins.  to  3  ft.  9  5/16  ins.)  thick. 
in  the  firm  dolomitic  limestone  the  linings  for 
smaller  pressures  were  made  0.50  m.  (1  ft. 
7  11/hi  ins.)  thick;  in  the  Guttenstein  fissured 
water-bearing  limestone  the  arches  were 
given  a  thickness  of  0.60  m.  (1  ft.  11%  ins.). 
In  the  Hasel  formations  on  the  north  and 
south  sides  the  tunnel  lining,  where  there 
was  considerable  pressure,  was  given  a  thick- 
ness of  0.60  to  0.80  m.  (1  ft.  11%  ins.  to  2  ft. 
7''4  ins.)  in  the  arch  and  of  0.90  to  1.15  m. 
(2  ft.  117/16  ins.  to  3  ft.  9  5/16  ins.)  in  the 
side  walls  and  inverts.  On  the  north  side 
rather  a  large  number  of  the  rings,  which 
were  made  of  rubble  work,  w-ere  strengthened 
by  the  insertion  of  six  courses  of  ashlar,  from 


obtained  from  a  rock  fall?  consisting  of  dolo- 
mitic limestone,  near  the  tunnel  entrance.  On 
the  south  side  compact  laminated  quartzite 
schist  was  chiefiy  used,  from  the  neighboring 
.-\r<lning  ouarry ;  also  Gosau  conglomerate  er- 
ratic lilocks  and  graywacke  from  more  distant 
quarries. 

In  the  Hasel  formation  on  the  north  side 
pressure  phenomena  became  apparent  in  the 
case  of  some  of  the  rings,  of  strong  cross- 
section,  nearly  two  years  after  they  had  been 
finished.  Some  of  the  masonry  was  split  olif, 
particularly  at  the  imposts,  and  cracks  and 
fissures  were  formed  in  the  side  walls  and  the 
arches. 

This  gradually  increasing  pressure,  which 
finally  destroyed  the  lining,  is.  to  be  attributed 
to  the  presence  of  rock-salt  and  of  gysum 
in  this  section.  These  minerals  became  soft- 
ened ijy  the  action  of  the  air.  and  with  them 
the  rock.  After  the  lining  had  been  removed, 
the  rock  was  found  to  be  perfectly  plastic  to 
a  depth  of  1  m.  (3  ft.  3%  ins.);  in  some 
places  it  was  even  in  a  semi-liquid  condition. 
Fourteen  rings  were  entirely  rebuilt  and  six- 
teen partly.  The  ashlar  for  the  arches  of  nine 
of  the  rebuilt  rings  was  obtained  from  the 
distant  granite  quarries  near  Mauthausen  on 
the   Danube. 

K.\R.\\V.\NKEN     TUN.VEL.* 

This  double-track  tunnel,  on  account  of  the 
intense  rock  pressures  encountered,  was  one 
of  the  most  difficult  mountain  tunnels  ever 
built.  Its  length  is  7,976  ni.  (26,161  ft.),  and 
pressure  phenomena  extended  over  a  section 
nearly  2  km.  (1.25  miles)  in  length.  The 
pressure  made  itself  felt  in  the  bituminous- 
shale  sections  as  soon  as  the  heading  was 
made;  in  the  carboniferous  limestone  and  in 
the  quartz  conglomerates  it  developed  some 
time  after.  Pressure  phenomena  are  not  at- 
tributable to  superficial  swelling,  but  are  due 
to  stresses  existing  in  the  rock,  partly  caused 
by  the  weight  of  the  overlaying  strata,  but 
|)artly  also  representing  some  of  the  forces 
involved   in   the    formation   of  the  mountains. 

In  the  bituminous-shale  section  fire-damp 
appeared  after  nearly  every  blast,  and  greatly 
retarded  the  progress  of  the  work ;  it  w-as  ac- 
cordingly decided  in  advance  that  compressed 
air   drills  were   to   be  used. 

Timliering  had  to  be  done  as  soon  as  any 
advance  was  made.  .Xt  first  strong  sleepers 
and    a   grillage    were    tried,    but   this   did   not 

*Prom  paper  by  F.  Hennings.  published  in 
Bulletin  of  February.  1910,  International  Rail- 
way   Congress    Association. 


prove  satisfactory  because  the  sleepers  were 
broken  by  the  rising  of  the  grouiid,  and  be- 
cause of'  the  difficulty  of  replacing  broken, 
beams.  The  pri'ssures  were  too  great  for  an 
iron  frame,  and  it  was  decided  to  use  a  sim- 
l)le  close  timbering  consisting  of  heavy  ver- 
tical struts  along  the  side  of  the  tunnel  sup- 
porting beams  under  the  tunnel  top.  This 
proved  satisfactory,  although  the  timbering 
frequently  had  to  be  renewed  (in  one  case 
as  many  as  eight  times).  An  instance  of  col- 
lai)se<l  iimbcring  due  to  pressure  during  con- 
struction is  shown  by  Figs.  4  and  5.  Collapse 
of  tunnel  due  to  pressure  after  completion  is 
showns  by   Figs,   (i  and  7. 

On  account  of  the  frequent  collapse  of  the 
ordinary  passing  places,  a  plan  providing  for 
"heading  passing  places"  was  adopted.  The 
height  of  the  tunnel  was  increased  0.4  m. 
(1  ft.  3%  ins.)  at  intervals,  and  means  were 
provided  for  hauling  up  empty  trucks  and 
holding  them  susjiended  while  loaded  trucks 
passed  under  them.  These  "heading  passing 
places"  were  made  about  15  m.   (4!i  ft.)    long. 

Methods  and  Progress. — At  first  four  drill- 
ing machines  were  mounted  on  one  truck,  but 
as  the  heading  frequently  became  contracted 
in  cross-section  and  the  ground  swelled  up, 
the  movement  of  the  truck  was  often  inter- 
fered with.  It  was  therefore  found  necessary 
to  use  two  vertical  drilling  pillars.  .\  close 
lining  was  only  put  in  at  the  top  of  the  head- 
ing, while  the  struts  at  the  sides  were  re- 
lieved of  pressure  as  long^  as  possible  by 
removing  the  advancing  schist  b\-  means  of 
picks. 

,\fter  tedious  work  extending  over  one  and 
three-quarters  years,  the  section  where  pres- 
sure occurred,  1,920  m.  (6,300  ft.)  in  length, 
was  passed  and  the  heading  then  entered  the 
Triassic  rock  on  Oct.  8,  1904.  As  inflows  of 
water  were  to  be  expected  from  the  Triassic 
rock,  which  might  have  been  dangerous  to 
the  unlined  sections  in  the  bituminous  schist, 
the  south  beading  was  bricked  up  at  kilometer 
3.03  and  the  reinaining  900  m.  (2.952  ft.)  had 
to  be  pierced  from  the  north  side.  The  junc- 
tion w-as  effected  on   May   17,  1905. 

After  the  bottom  heading  had  been  made, 
the  top  heading  was  then  made  according  to 
the  ordinary  method.  On  account  of  the  fire- 
damp, which  collects  at  the  highest  points, 
it  was  considered  dangerous  to'  make  shafts 
from  the  lower  heading  to  the  top  of  the 
tunnel.  Consequently  the  top  heading  had  to 
be  constructed  independently,  similarly  to  the 
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Fig.  3 — Diagram  Showing  Advance  of  Head- 
ings, Bosruck  Tunnel. 

bottom  heading,  and  with  the  same  difficulty. 
Compressed  air  drills  were  used  in  this  case 
also. 

Before  the  cross-section  was  finished  the 
two  headings  were  above  each  other  on  long 
sections  for  a  considerable  time.  It  w-as  found 
that  the  layer,  4  m.  (13  ft.  IV2  in.)  thick. 
between  the  two  headings  did  not  furnish 
sufficient  support.  It  gave  way  in  such  a  man- 
ner that  the  floor  rose  in  the  upper  heading, 
while  in  the  bottom  heading  the  roof  came 
down. 

The  whole  cross-section  was  cleared  out  and 
lined  in  the  follow-ing  way:  At  intervals  of 
36  m.  (118.2  ft.)  rings  9  m.  (29  ft.  6%  ins.) 
long  were  cleared,  from  which  the  work  pro- 
.gressed  ahvays  by  rings  of  the  same  length, 
care  being  taken  not  fo  begin  to  clear  out  a 
ring  until  the  lining  of  the  previous  ring  had 
licen  completed. 

(rireat  difficulties  were  encountered,  espe- 
cially in  constructing  the  first  ring  of  such  a 
36-m.  section.     Some  rings  could  only  he  fin- 
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ished  off  with  much  trouble,  and  some  rings 
showed  signs  of  failure  in  a  short  time,  al- 
though the  thickness  of  ring  was  l.:3  m.  (4 
ft.  3  3/16  in.). 

When  building  the  masonry  of  the  arch  it 
was  generally  necessary  to  reconstruct  the 
top  heading,  which  had  in  most  cases  crushed 
in.  This  was  done  to  a  height  extending  I  ni. 
beyond  the  normal  cross-section.  The  work 
was  completed  by  putting  in  the  invert ;  but 
this  was  not  done,  as  a  rule,  until  the  arch 
of  the  next  ring  had  been  completed,  and 
sometimes  even  later.  Until  this  was  done, 
the  side  walls  were  kept  apart  at  every  2  m. 
(0  ft.  (i%   ins.)   by  powerful  struts. 

On  the  average,  the  work  of  clearing  out 
or  of  putting  in  masonry  proceeded  simultane- 
ously on  thirty  rings.  The  top  heading  fol- 
lowed the  bottom  heading  at  an  interval  of 
two  months.  From  that  time,  till  the  whole 
cross-secction  was  cleared  out,  took  about 
four  months  in  the  case  of  the  first  ring  of 
a  section,  and  fifteen  and  a  half  months  in 
the  case  of  the  last  ring.  The  masonry  work 
took  about  two  months  on  the  average,  not 
including  the  in\ert.  From  the  tune  of  put- 
ting in  the  top  heading  till  completion  of  the 
invert,  took  from  ten  to  twenty-one  months. 

Although  in  the  sections  where  pressure  oc- 
curred the  stone  arches  were  made  from  1  to 
1.5  m.  (3  ft.  3%  ins.  to  4  ft.  11  ins.)  thick, 
and  at  the  w'orst  places  the  work  was  built 
wholly  of  ashlar,  yet  it  became  necessary 
over  a  length  of  481  m.  (one-fourth  of  the 
whole  section  where  pressure  occurred )  to 
renew  the  masonry  extensively.  Over  a  length 
of  3oO  m.  (1.149  ft.)  of  this  nearly  the  whole 
circumference  had  to  be  renewed.  An  at- 
tempt was  made  to  line  the  tunnel  with  brick, 
but  this  had  to  be  given  up  as  they  could  not 
resist  the  pressure.  In  all  about  73.000  cubic 
meters  (0.5,500  cu.  yds.)  of  ashlar  was  used, 
part   of   it  being  brought   from  a  distance. 

.A.S  a  rule,  the  masonry  began  to  move  while 
it  wa<  being  put  up.  This  movement  was  not 
only  sideways;  the  sidewalls  were  lifted,  the 
maxinunn  movement  of  this  kind  being  25  cm. 
(9  13/lti  ins,)._  The  raising  of  the  founda- 
tions of  the  sidewalls  ceased,  as  a  rule,  with 
the  completion  of  the  arch ;  but  at  two  places 
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TABLE  I— MONTHLY  AND  DAILY  ADVANCE 
OF  HEADINGS   IN   WOCHEIN   TUNNEL. 
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Feb 159.1  5.68 
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July     161.7  5.02 
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Oct 130.2  4.20 

Nov 125.6  4.03 

Dec.,    1901 11.5.8  3.74 
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Feb 169.2  6.04 

Mar 226.7  7.32 

Apr 266.0  S.S6 

May    321.8  10.36 

June    337.9  11.25 

July     356.3  11.48 

Aug 344.5  11.12 

Sept 337.9  11.25 

Oct 351.4  11.31 

N'ov 404.8  13.48 

Dec.,    1902...: 349.8  11.31 

Jan.,   1903 250.6  8.07 

Feb 211.9  7.58 

Mar 246.0  7.94 

•^pr 223.4  7.45 

May    210.9  6.82 

June    375.0  12.50 

July    499.7  16.10 

Aug .-,24.6  16.92 

Sept 534. S  17.81 

Oct 223.1  17.15 

Nov 286.7  13.02 

Dec.,   1903 448.5  14.46 

Jan.,    1904 492.1  15,8S 

F"eb ri08.5  17.52 

Mar 494.1  13. gs 

Apr 4S0.0  16.01 

May    297.9  21.45 


61)  73 

rt  CTI 

:r; 

<i 

<s 

Q 

Ft. 

Ft. 

98.4 

3.28 

76.4 

2.46 

102.3 

3.28 

67.9 

2.43 

82.0 

2.10 

21.3 

0.82 

71.2 

2.30 

87.9 

2.92 

134.5 

4.33 

174.5 

5.64 

S3.0 

2.76 

129.6 

4.17 

103.0 

3.44 

117.1 

3.77 

133.5 

4.30 

105.3 

3.74 

100.7 

3.25 

122.3 

4.07 

169.2 

5.45 

216.5 

7.22 

239.8 

7.74 

258.5 

S.33 

281.5 

9.3S 

268. 0 

8.66 

235.9 

7.S7 

221.1 

7.12 

319.2 

10.30 

335.6 

11.97 

424.8 

13.64 

397.0 

13.22 

436.7 

14.07 

393.7 

13.12 

414.1 

13.25 

264.7 

S.53 

268.0 

9.58 

265.1 

S.56 

291.6 

9.71 

262.8 

8.46 

221.4 

7-.  2  5 

280.1 

9.65 

347.8 

11.22 

325.4 

10.86 

S.33 

Length  of 
.,  Nm.  i,f     (unnel, 

Name  of   tiinii.l.         tracks,     miles. 

W'ochein    ^  3.90 

Karawankon      ■•  41)0 

Tauc-rn     5  j;:.i 

Bosruek   i  o  gg 

Bukovo     1  o'5.S 

Obern      1  o.SD 

Great  Hartbery    .....  1  i.--,4 


Total 

construction 

Power 

Total 

CCKSt  per 

proper. 

installation. 

cost. 

Mneal  ft. 

$3,638,157 

$343,699 

$3,981,856 

$191.44 

6,681,156 

750,813 

7,431,969 

284.00 

5,551.149 

986.316 

6,537,465 

233.02 

1,660,209 

245,496 

1.905,705 

121. SS 

722,394 

722.394 

237.24 

964, 3SU 

964,380 

227.02 

946,184 

40,435 

980,619 

121.40 

the  floor  began  to  ri^c  when  the  adjoining 
ring   was  taken   out. 

The  luaximum  rate  m'  ainiroach  of  the 
sidewalls  was  2  nun.  (:i/:i_'  in.)  per  24  hours. 
This  movement  becimie  reduced  when  the 
arch  was  comidctcd,  lint  did  imt  become  con- 
lined  to  small  limits  until  a  considerable 
length  of  the  part  in  (lucstion  had  been  com- 
pleted. 

Accordingly  the  fnundations  were  begun 
10  cm.  (3  15/l(i  ins.)  deeper,  and  the  side- 
walls  were  placed  20  cm.  (I'.'k  ins.)  farther 
apart   than   in  the  original  plans. 

The  pressure  usually  manifested  itself  first 
at  the  crown  of  the  arch;  the  cement  sepa- 
rated   and    thin    Hakes   cracked   off   along    the 


The  figures  for  the  totals  show  that  a  rather 
considerable  (|uantity  of  power  was  required 
for  all  the  four  large  .-Mpine  tunnels.  This 
is  due  to  the  great  difficulties  encountered 
during  their  construction :  inrushes  of  water, 
lire-dainp,  abnormal  pressure  phenomena,  as 
well  as  the  high  pressure  at  which  it  was 
consetpiently  necessary  to  do  the  work,  in 
order  to  avoid  any  material  increase  in  the 
time  required  for  construction.  In  order  to 
reduce  expenditure  water  [)Ower  was  used 
as  much  as  possible  and  every  attempt  was 
of  course  made  to  limit  the  additional  power 
not  to  be  obtained  in  this  way,  but  which  had 
to  be  supplied  by  the  steam  plants,  to  a  inin 
imuin.     There   was   sufficient    water   power   at 


Figs.  4  and   5 — Collapse   Due   to   Rock    Press 

Tun 

bed-joints  where  pressure  was  .greatest;  then 
individual  stones  l)ecame  crushed  and  wide 
cracks  formed  parallel  to  the  abutting  joints. 
It  was  found  that  the  sti.mes  ci'acked  most 
frequently  in  the  inner  third  of  the  lining, 
and  only   rarely  in  the  outer  third. 

When  the  masonry  was  renewed  •  it  was 
found,  on  the  whole,  that  the  pressure  had 
become  materially  reduced.  .\s  the  moun- 
tain load  remains  unaltered,  this  is  no  doubt 
due  to  the  fact  that  internal  stresses  which 
existed  independently  of  the  load  had  become 
equalized. 

An  inspection  made  in  May.  1000,  failed  to 
disclose  anv  disquieting  sypmtoius,  although 
very  slight  movements  in  the  sidewalls  were 
observed. 

COST     OF     CONSTRUCTION. 

.As  the  difiiculties  which  had  to  be  over- 
come in  building  the  .great  .\Ipine  tunnels, 
and  particularly  the  Karawanken  iLumcl,  were 
very  great,  the  cost  of  constructioi;  per  metre 
of  tunnel  is  very  hi.gh.  Table  II  also  includes 
the  Great  Hartberg  tunnel,  the  Bukovo  tun- 
nel, where  there  was  great  pressure,  and  the 
Obern  tunnel,  on  account  of  the  vcr\'  ab- 
normal difiiculties  of  construction  (excep- 
tionally large  pressures.  man.y  large  inrushes 
of  water)  ;  the  two  last  named  tiuuiels  are 
on    the    .'\ssling-Triest   line. 

POWER    INSTALL.\TI0X. 

We  will  now  consider  the  machine  ami 
power  installations.  The  construction  of  four 
large  .Mpine  tumiels  forms  a  good  basis  for 
the  discussion  of  the  chief  questions  con- 
cerned. 

Pozver  Required. — The  power  rc(|uircd  for 
operating  the  plant  used  during  the  construc- 
tion of  a  large  tunnel  c.-in  hardly  be  deter- 
mined by  definite  rides;  the  particular  local 
conditions  will  in  c\  cry  case  form  the  pre- 
dominant factor.  In  Table  III,  wdiich  follows, 
we  give  the  power  required  for  the  four  great 
.Alpine  tunnels  and  its  distribution  to  tlic  dif- 
ferent machines.  The  figures  given  represent 
in  all  c.'ises  the  maxunum  power,  that  is  at 
about  the  beginiung  .if  the  list  third  nf  the 
construction. 


ure     During     Construction     of     Karawanken 
nel  . 

the  Wochein  and  Karawanken  tunnels  as  well 
as  at  the  south  side  of  the  Tauern  tunnel ;  at 
the  north  side  of  the  Tauern  tunnel  a  steam 
plant  with  a  normal  output  of  700  h.p.  sup- 
plemented the  available  water  power  of  230 
h  p.  (in  summer,  up  to  320  h.p.).  Mr.  Canat. 
in  his  report,  has  already  dealt  with  the  un- 
fortunate fate  of  the  water  power  installation 
(30o  horse-power)  at  the  Bosruek  tunnel,, 
which,  as  already  stated  above,  had  to  be  re- 
placed by  a  400  h.p.  plant  when  the  stream 
in  the  Boruck  mountain  system,  supplying  the 
power,  dried  up.  In  connection  with  this  case 
it  may  be  inentioned  that  the  collecting  reser- 
voir for  the  "Schreiende  Bach"'  was  not  far 
from  its  source,  and  was  at  a  distance  of  over 
2,000  metres  (1  mile  427  yards)  from  the 
center  line  of  the  Bosruek  tunnel.  As  the 
geological  examination  did  not  show  that 
there  could  be  any  communication  between 
the  dolomitic  central  sections  of  the  Bosruek, 
through  which  the  tunnel  was  to  pass,  and 
the  sources  of  the  "Schreiende  Bach,"  and 
as  moreover  this  was  the  only  water  power 
available  for  the  tunnel  construction,  it  will 
be  intelligible  wh\'  in  drawing  up  the  original 
scheme  no  jirovision  was  made  for  the  erec- 
tion  of   a   steam   plant. 

The  figures  given  in  Table  II  for  the  cost 
of  the  power  installations  not  only  includes 
the  cost  of  the  different  machines  used,  but 
also  the  considerable  expenditure  on  all  build- 
ings, hospitals,  quarters  for  workmen,  work- 
sho]is.  sheds,  drinking  and  other  water,  as 
well  as  the  li.ghting  installations,  sidings  at 
the  tunnel  entrances,  stores  for  materials, 
dump  heaps  for  the  excavated  rock,  roads 
elf  access,  roads  from  quarries,  etc.  What 
also  coiUributed  towards  the  very  high  cost 
of  the  i)lant  in  the  case  of  the  Tauern  tunnel, 
jiarticularly  on  the  north  side,  was  the  fact 
that  the  working  places  near  the  north  en 
trance  were  in  the  immediate  neighborhood  of 
B;id  Gastein.  the  world-renowned  health  re- 
sort, and  that  in  consequence  of  the  large 
ituniher  of  patients  there,  it  was  necessai'v 
to  provide  many  expensive  hygienic  arrange- 
ments for  the  workingmen  with  regard  to 
their   board    and    lodging,   and    also    in   order 
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T.XBLK   III.— POWER  REQUIRED    DURINt;   THE  CONSTRUCTION   OK 

trac- 


Bosriick  tunnel 
(one  lrat-k>. 

(a)  North  side 

(b)  South  side 


Ventilation. 


3  V 

o*- 

■^ 

NAME 

C^ 

3 

IT 

of 

■a"  . 

!^ 

O       0) 

TUNNEL. 

■5c  = 

t.» 

=  ?  C 

^S 

Wochein  tunnel 

Itwo  trUiks). 

(iO   North  side   

350 

180 

(U',3601 

tbi   South  side   I."i0 

(.■..:!17> 

Karawtinken  tunnel 
(two   tracks). 

(a)  North  side  350 

(12,360) 

(b1   South  side   350 

(12,360) 

Ttiuern   tunnel 
(two  tracks). 

(a)  North  side  350 

(12,360) 

(b)  South  side- 3.50 

(12.360) 


150 
(5.297) 

:!5ii 
(12.3601 


120 


360 
ISO 


390 
360 


ISO 

2S0 


Power  required 

for    machine    drills' 

in    horse-power. 

at    centi'nl. 


Horse 


Till';  FOl-R  (5RE.A.T  ALPINE  TUNNELS. 
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90 
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90 

500' 
540- 

to  prevent  any  risk  of  contagion   in   the  case 
of  epidemic  diseases. 

VENTIL.-\TION     IH'RING    CONSTRUCTION. 

As  Table  III  shows.  .^50  cu.  m.  (12.360  cu. 
ft.)  of  air  per  minute  was  the  standard 
amount  of  air  sent  into  the  tunnel  in  the  case 
of  the  four  large  .Mpine  tunnels ;  this  rule 
was  only  departed  from  at  two  working  faces 
owing  to  the  presence  uf  favorable  conditions. 
The  air  was  coinpressed  by  high-speed  blow- 
ers, running  in  the  different  cases  at  1,4.50  or 
2,000  r.  p.  m.  They  were  driven  by  rotary- 
current  motors  and  each  gave  a  pressure  of 
about  CO  cm.  (24  ins.)  of  water.  In  order  to 
drive  the  same  quanity  of  air,  as  the  tunnel 
progressed,  through  the  longer  conduits, 
where      the    loss    of      pressure      was    greater. 


greater  pressure  was  necessary.  In  most 
cases  two  blowers  were  at  first  used,  the 
number  being  increased  to  four  as  the  work 
progressed,  and  even  to  si.x  during  the  last 
stage  of  the  operations  in  some  cases,  where 
ventilation  was  most  requisite,  the  blowers 
being  arranged  in  series.  Placing  them  in 
parallel  would  have  been  useless  for  the  pur- 
pose and  must  be  described  from  this  point 
of  view  as  technically  wrong  practice. 

As  it  is  known  that  the  loss  of  pressure 
in  air  conduits,  and  consequently  also  the 
power  the  blowers  require,  vary  inversely  as 
the  fifth  power  of  the  diameter  of  the  con- 
duit, it  w-as  considered  as  the  most  important 
principle,  that  the  conduits  should  have  as 
large  a  diameter  as  possible.  Unfortunately 
the   ventilation  expert,  with  this  demand,   comes 


into  conflict  witii  the  tunnel  builder,  particu- 
larly as  regards  the  bottom  heading,  as  the 
space  available  there  has  so  many  "demands, 
made  on  it  that  the  diameter  of  the  air  con- 
duits must  be  strictly  limited.  In  the  case 
of  the  large  Alpine  tunnels  the  air  conduits 
had  an  internal  diameter  of  800.  7.50  and  700- 
mm.  (2  ft.  IV2  ins.,  2  ft.  oVL-  ins.  and  2  ft. 
•3  9/16  ins.)  in  the  case  of  the  Bosruck  tunnel^ 
•500  mm.  (1  ft.  711/16  ins.)  in  the  completed 
tunnel ;  in  the  working  sections  it  was 
600  mm.  (1  ft.  7  11/16  ins.)  in  all  cases,  and 
in  the  bottom  headings  it  was  300  mm. 
(11  13/16  ins.)  in  the  Karawanken  tunnel, 
also  500  mm.  (1  ft.  711/16  ins.).  In  the  case 
of  tunnels  exceeding  8,000  m.  (4  miles  1,700' 
yards)  in  length  it  is  however  advisable,  tak- 
ing   into    consideration   the   large   amount   of 


TABLE  IV.  — r-ERFORMANCE  OF  DRILLS  AND  POWER  REQUIRED   FOR  DRILLS  OF  DIFFERENT  SYSTEMS. 

a     "^  Average    time 

o     c  required 

■^     —  for   drilling 

,„     „  a  hole  1  meter 

o    .::  (3  ft.  3%  in.) 

deep,   in  minutes. 


System   of   drill. 


Brandt    hydraulic    drill. 


Compressed  air  drill. 

(a)  Feroux    system: 

(b)  Gatti    system; 

(c)  Waehrwolf    system; 

(d)  Ingersoll  system. 


Siemens-Schuckert 

electric 

crank    percussion    drill. 

two    horse-power   type. 


Place  where  used. 


Simplon   tunnel, 
north  side. 

Simplon    tunnel, 
south  side. 

Albula    tunnel. 


Aiiberg  tunnel, 
west   side. 

Tauern    tunnel, 
north    side. 

Tauern  tunnel, 
south    side. 

Arlberg    tunnel, 
east   side. 

Bosruck    tunnel. 


^'ochein    tunnel, 
north     side. 


KaiMwanken     tunnel, 
north    side. 


Class   of   rock. 


Dolomitic  limestone, 
mica   schist,   gneiss. 


Ditto. 


.Albula  granite. 

limestone    and 

argillaceous  schist. 

Gneiss. 


Granitic    gneiss. 


Granitic    gneiss 
and    mica    schist. 

Mica    schist 
containing    granite. 

Dolomitic    limestone. 


Dolomitic  limestone, 
Werfen   schist. 


Ditto. 


Hard    Dachstein   and 

Jm-assio   limestone 

with    calcite. 

Gray  limestone 
and    Werfen    schist. 


SO 
(3  5-32) 

SO 
(3  5-32) 

SO 
(3  5-32) 


45 
(1  25-32) 

45 
(1  25-32) 


50 
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26.5 
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43.3 
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24.9 
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power  required  for  the  ventilation,  to  go  a 
step  further  and  increase  the  diameter's  to  a 
still  practicable  amount :  working  section,  an 
internal  diameter  of  (300  mm.  (1  ft.  11%  ins.)  ; 
bottom  heading  one  of  500  mm.  (1  ft.  7  11  Hi 
ins.)  or  at  least  not  less  than  400  mm.  (  1  ft. 
3%   ins.). 

The  investigations  made  by  the  railway  con- 
struction department  of  the  Austrian  State 
Railway  gave  very  interesting  information  as 
to  the  efficiency  of  such   long  air  conduits : 

Let  li  be  the  volumetric  efficiency  of  the 
conduit,  i.  e.  the  ratio  of  the  quantity  of  air 
delivered  to  the  quantity  blown  into  the  con- 
duit, and  ri.  manometric  efficiency,  i.  e.  the 
ratio  of  the  initial  pressures  in  the  conduit 
corresponding  to  the  aforesaid  quantities ; 
then  Vi  :')2='!n>,  the  mechanical  efficiency  of 
the  conduit.  According  to  the  measurements 
made  by  Dr.  Brabbee  in.  =  82  per  cent  in  the 
case  of  a  conduit  2,000  m.  (1  mile  974  yards) 
long  with  well  made  joints.  It  was  also  found 
that  the  loss  by  leakage  in  the  conduit  in  the 
completed  part  of  tlie  tunnel  amounted  to  0..j 
per  cent  of  the  volume  passing  through,  per 
Idii  m.  (100  yards)  of  length  of  conduit.  As 
the  length  oi"  conduit  increases,  im  decreases 
very  quickly  and  according  to  the  example 
given  it  is  only  50  per  cent  when  the  length 
is  5,000  m.  (3  miles  188  yards).  Now  as  ex- 
perience shows  that  such  conduits  are  as  a 
rule  rather  leaky.  ■'?n,  w^ill  probably  generally 
be  between  30  and  45  per  cent  in  case  of  most 
long  tunnel  conduits.  This  leads  to  another 
important  conclusion ;  in  order  to  obtain  a 
supply  of  air  rationally  and  suitably,  the  air 
condiiits  (particularly  in  the  part  of  the  tun- 
nel which  is  completed)  should  be  made  to 
leak  as  little  as  possible.  Leaky  conduits  re- 
duce the  mechanical  efficiency  very  consider- 
ably ;  much  more  power  is  used  for  the  ven- 
tilation, without  supplying  the  intended  quan- 
tity of   air  to  the  working  section. 

POWIiR    IRILLS. 

All  the  three  systems,  namely,  hydraulic, 
pneumatic  and  electric  operation,  were  ap- 
plied, in  the  case  of  the  .\lpine  tunnels,  in 
accordance  with  local  conditions  and  with 
special  requirements,  as  follows ;  Wochein 
tunnel,  bottom  and  top  headings  on  north 
side,  electric;  Karawanken  tunnel,  simth  side 
pneumatic,  north  side  electric;  Bosruck  tun- 
nel, bottom  and  top  headings  on  north  and 
south  sides,  pneumatic;  Tauern  tunnel,  liot- 
tom  heading  on  north  and  south  side  hy- 
draulic, top  heading  on  north   side,  electric. 

This  machine  drilling  was  not  limited  to  the 
bottom  heading,  but  was  also  used  rather 
extensively  in  driving  the  top  heading.  In 
the  hard  dolomitic  limestone  of  the  Bosruck 
tunnel  and  in  the  granite  gneiss  of  the  Tauern 
tunnel  machine  drilling  was  also  used  over 
long  sections  for  making  the  cut  for  the  bot- 
tom channel.  The  Hoffmann-Waehrwolf 
compressed  air  drill,  which  is  easy  to  manipu- 
late, was  used  for  this  purpose  in  the  Bosruck 
tunnel,  and  the  crank  percussion  drill,  made 
by  the  .\ustrian  Siemens-Schuckert  wtirks 
I  type   1  h.p.).  in  the  Tauern  tunnel. 

In  considering  this  question  the  chief  inter- 
est lies  in  the  value  of  the  different  drilling 
systems.  Each  system  has  its  own  individual 
peculiarities;  but  the  chief  point  is  the  drill- 
ing power : 

1.  .^s  a  measure  of  this  we  will  take  in 
the  first  place  the  time  in  minutes  (mean  time 
of  drilling),  which  under  normal  conditions 
in  the  tunnel  is  required  on  the  average  for 
drilling  a  hole  1  m.  (3  ft.  3%  ins.)  deep,  in- 
cluding the  time  required  for  setting  up  and 
adjusting  the  drill  and  exchanging  the  drills. 
If  we  calculate  the  volume  drilled  out  in  drill- 
ing a  hole  of  the  given  diameter  1  m.  (3  ft. 
3%  ins.)  deep,  then  dividing  this  by  mean 
time  of  drillin.g  we  obtain  the  mean  volume 
drilled  out  per  minute.  This  figure  can  be 
considered  a  measure  of  the  performance  ol 
the  drill. 

2.  Power  required  for  the  drill  at  the 
main  shaft  of  the  power  station.  .As  the 
efficiency  of  the  power  transmission  also  af- 
fects this  number,  it  is  of  greater  impor- 
tance for  comparison  than  the  horse-power 
consumed  on  the  spot  by  the  drilling  machine. 
The  performance  of  the  drills  and   the   power 


required  for  Ih.-  rlifferent  systems  of  drilling 
are  shown  m  I  able  1\";  several  other  great 
tunnels,  besides  the  four  .Alpine  tuimels.  are 
.also   included    ni  the  comparison. 

The  results  given  in  the  table  show  in  ilu- 
first  place  that  the  Brandt  hydraulic  drills  .are 
the  most  efficient.  'I'his  becomes  still  more  ap- 
parent if  we  remember  that  the  high  figures 
for  the  quantity  ol  material  removed  were 
obtained  in  the  case  of  the  Brandt  (110  to 
119  cu.  cm.  |7.0X  to  7.2(1  cu.  ins.]  )  drill  in 
hard  primary  rock,  while  the  much  lower  fig- 
ures for  compressed  air  ( lil  to  7:!  cu,  cm. 
[3.91  to  4.58  cu.  ins.  [)  ami  electric  (O:;  to  77 
cu.  cm.  13.85  to  1.7o  ^-w.  uis.|)  peicussi m 
drills  were  obtained  in  limestone  which  w.is 
less  hard.  It  can  also  be  noted  that  the  per 
formances  of  the  most  nn.idern  compressed 
air  drills  and  of  the  electric  crank  percus^inn 
drills  (Siemens-,Schuckert.  2-h.ii.  l.\|ie)  are 
very  much  the  same.  The  figures  011  this 
point  are  especially  suitable  for  comparison. 
Iiecause  the  mean  hardness  of  the  rock  was 
about   the    same    in   the    Wochein    and    in   the 


eimiiiressed  air  not  only  for  drilhng  but  for 
other  operations  (for  instance  pneumatic 
hammers;  or  as  in  the  case  of  the  Bosruck 
tunnel,  for  pumping  the  water  out  of  the 
trendies  cut  for  the  foundations  of  the  side 
walls).  The  disadvantages  are;  low  effi- 
ciency, great  consumption  of  power,  rather 
high  initial  cost  of  the  whole  drilling  installa- 
tion. 

Elcitri,  rcrcussioii  Drills. — The  Siemens- 
Schuckert  crank  percussion  drill  (2-h.p. 
type)  gave  .good  results  in  the  cases  of  the 
Wochein,  Karawanken  and  Great  Martberg 
tunnels.  The  1-h.p.  type,  which  was  used  for 
the  top  heading  of  the  Tauern  tunnel,  could 
make  no  satisfactory  advance  in  the  hard 
primary  rock;  the  ab.sence  of  a  trained  staff 
no  diiulit  had  a  good  deal  to  do  with  this.  The 
electric  percussion  drills  are  accordingly  most 
siutable  for  medium-hard  rock.  The  advan- 
tages of  the  electric  crank  percussion  drill 
are;  good  efficiency  of  the  power  transmis- 
sion, very  nnich  smaller  amount  of  power 
required,  low  cost  of  the  drilling  installation 


Figs.  6  and   7 — Failure   of  Completed    Lining    Due  to  Rock  Pressure.  Karawanken  Tunnel. 


Karawanken    tunnels,    and    ml    iiiucli    unatcr 
in  the  Bosruck  tunnel. 

The  experience  olnained  in  the  .Aljiine 
tunnels  leads  to  the  followin.g  conclusions  as 
regards   the    different    systems   of   drills: 

Braiull  llydrauhc  /JnV/.— This  drill  ha> 
fully  justified  its  high  reputation,  in  the  case 
of  the  Tauern  tunnel.  The  advantages  of 
this  drill  are  ;  good  efficiency  and  hence  spe- 
cially suitable  for  very  hard  rock;  easy  man- 
ipulation, no  injurious  knocking  while  run- 
ning, hence  less  need  for  repair,  smooth  run- 
ning, hence  also  little  noise,  no  production 
of  dust,  simple  regulation  of  power  required, 
convenient  utili;^ation  of  the  water  spray  for 
condensing  the  dynamite  fumes.  Disadvan- 
tages: very  high  cost  of  the  whole  drilling  in- 
stallation, owing  to  the  costly  compressor 
pumps  and  pipe  lines,  very  large  amount  of 
power  required,  consequently  the  working  ex- 
penses are  also  high.  The  general  recogni- 
tion of  these  properties  has  limiteil  the  field 
of  application  of  the  Brandt  drill,  but  at  tin- 
same  time  clearly  defined  its  suitability  for 
driving  the  bottom  headings  of  very  long  tun 
nels.  In  such  cases  so  much  power  is  usually 
required  for  the  whole  work,  that  an  addi- 
tional consumption  of  100  horse-power  for 
drilling  is  not  of  very  great  importance,  par- 
ticularly if  cheap  water  power  is  available,  as 
is  frequently  the  case  in  mountainous  conn 
tries. 

This  real  competition  between  drills,  ulieii 
building  tunnels,  only  exists  between  com- 
pressed air  and  electric  percussion  drills.  In 
the  case  of  the  .Alpine  tunnels,  both  systems 
gave  good  results  in  the  limestone  forinations, 

CoiiifTcssed  Ail-  I'cmissioii  Z>n7/.f,— It  is 
unnecessary  to  give,  in  this  report,  descrip- 
tions of  the  different  systems  used  (Gatti. 
Waehrwolf.  Ingersoll.  Schwarz  and  R. 
Mayer).  The  differences  between  these  sys- 
tems are  not  very  important  and  the\'  :ire 
of  approximately  :he  same  efficiency,  Ihe 
advantages  of  compressed  air  drills  are: 
stron.g  percussive  action,  simiile  manipulation, 
low  cost  of  repair,  ventilalion  ami  cooling  of 
the  working  face  by  the  expanding  air.  easy 
rvniov;iI    of      chir>s.    possibilit.\'    of      using    the 


111  a  .^hort  tiniv.  very  simple  method  of  sup- 
plying power.  The  disadvantages  are:  ow- 
ing to  the  required  absorption,  wdiile  running, 
of  the  very  considerable  momentum  of  the 
back  stroke,  the  cost  of  repair  is  very  high, 
as  the  ])arts  subject  to  wear  and  tear  have 
to  be  re.iewed  very  frequently ;  consequently 
th_e  working  expenses  are  high  in  spite  of  the 
small  amount  of  power  required ;  the  drills 
require  the  careful  ;ittention  of  a  trained 
statt. 

Thi-  comparison  of  the  different  properties 
of  the  electric  percussion  drills  and  the  com- 
pressed .lir  drills  shows  that  at  present  the 
balance  lietween  merits  and  demerits  is  still 
nearly  the  same  in  both  cases.  Consequently 
local  conditions  and  special  circumstances  wdli 
decide,  in  every  individual  case,  which  sys- 
tem is  to  be  preferred.  The  continual  growth 
m  the  use  of  pneumatic  hammers,  which  en- 
alile  hard  work  to  be  eliminated,  in  a  most 
practical  way,  even  in  the  excavation  of  the 
full  section,  makes  it  certain  that  comiiressed 
air  will  he  used  extensively  in  future.  More- 
over the  use  of  these  hammers,  which  usi-  up 
Large  quantities  of  air,  are  a  proof  that  but 
little  importance  is  attached  to  an  economic 
consumption  of  air  when  drilling  in  mines 
.and   tunnels. 

The  most  recent  improvements  in  percus- 
sion drills  tend  to  the  development  of  a  new 
system  of  drilling,  in  which  the  good  qualities 
of  compressed  air  and  of  electric  clrills  are 
combined  as  far  as  possible.  .As  comiiressed 
air  is  the  most  suitable  form  of  power  for 
operating  percussion  drills,  while  on  the  other 
hand  electricity  alone  furnishes  an  easy  and 
economic  method  of  transmitting  power,  this 
in  the  first  pl.ace  led  to  portable  electro-com- 
pressors connected  with  the  central  power 
station  In-  cable.  These  consist  of  small  com- 
pres.sors  coupled  up  with  electric  motors;  they 
:ire  brought  to  the  place  where  the  drills  are 
used  and  are  there  connected  with  the  air 
drills,  a  small  compressed  air  holder  bein.g 
interposed.  .As  a  rule  there  is  one  electro- 
compressor  to   four  drills. 

.A  further  development  in  this  direction  con- 
sists   in    combining    the    iiortable    compressor 
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and  the  air  drill  to  form  one  whole,  and  this 
IS  effected  in  the  electro-pneumatic  percus- 
sion drill  of  the  IngcrsoU  Rand  Company. 
This  machine  consists  of  throe  chief  parts:  1, 
the  compressed  air  percussion  drill,  which  is 
mounted  on  a  drilling  pillar  in  the  usual  way: 
2,  the  air  compressor,  known  as  the  pnlsator, 
which  is  operated  by  an  electromotor  directly 
connected  with  it ;  3,  two  tubes  connecting 
the  drill  and  the  pul.sator.  The  compressor 
has  two  cylinders,  which  are  connected  by  two 


benzene  locomotives,  on  the  Oberursel  sys- 
tem, were  used  in  the  Karnwanken  t\nniel ; 
such  14  h.p.  locomotives  were  also  used  in 
the  Taucrn  tunnel,  togetlier  with  more  pow- 
erful ones,  of  18  and  22  h.p.  As  a  rule  two 
and  three  locomotives  were  used  for  each 
material  train.  When  these  locomotives  were 
used,  several  accidents  occurred  in  tlic  work- 
ing sections,  both  in  the  Karawankcu  and  in 
the  Tauern  tunnel,  workmen  being  made  in- 
sensible by  the  exhaust  gases  of  the   locomo- 
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Cradle   Dumping   Device  for   Cars. 


tubes  with  the  front  and  back  part  of  the 
drilling  machine  respectively.  Thus  the  com- 
pressed air  goes  forwards  and  backwards  be- 
tween the  drilling  machine  and  the  pulsator, 
without  issuing  into  the  outer  air.  in  conse- 
quence of  this  arrangement  the  very  compli- 
cated valve  gear,  otherwise  necessary,  to- 
gether with  the  throttle  valve  chest,  buffer, 
etc.,  are  eliminated ;  thus  the  drill  becomes 
very  much  simpler  in  its  construction.  The 
compressed  air  thus  working  in  a  closed  cir- 
cuit, the  expansion  is  fully  utilized  and  com- 
pression losses  are  avoided;  consequently  the 
whole  arrangement  shows  a  high  degree  of 
efficiency. 

The  pulsator  is  best  driven  by  a  strong 
rotary-current  motor.  The  pulsator  and 
motor  are  mounted  on  a  small  under-frame 
titled  with  wheels.  Two  types  of  this  ma- 
chine are  built  for  use  in  tunnel  building^: 
the  lighter  one  (4-D)  requires  .3  to  5  h.p., 
delivered  to  it  on  the  spot,  the  heavier  one 
(5-C),  5  to  8  h.p. 


Haulage  by  horses  was  used  only  at  two 
working  places  m  the,  cases  of  the  four  great 
Alpine  tunnels,  namely,  at  the  south  side  of 
the  Wochein  tunnel  and  at  the  south  side  of 
the  Bosruck  tunnel.  JMan  power  was  only 
exclusively  used  for  hauling  in  the  working 
section  on  the  north  side  of  the  Wochein  tun- 
nel. Steam  locomotives  were  used  in  the 
completed  part  of  the  timnel  on  the  north 
side  of  the  Wochein  tunnel  and  the  north  and 
south  sides  of  the  Bosruck  tunnel ;  in  the  case 
of  the  latter  tunnel  they  were  also  used  on 
the  working  section  on  the  north  side.  Elec- 
tric locomotives  .were  used  in  the  completed 
part  of  the  tunnel,  in  the  case  of  the  Kara- 
wanken  and  Tauern  tunnels :  in  the  working 
sections  of  these  tunnels,  including  the  bot- 
tom   headings,   benzine   motors   were   used. 

Steam  locomotives  should  in  future  no 
longer  be  used  for  haulage  in  the  working 
sections  during  tunnel-building  operations.  It 
is  unreasonable  on  the  one  hand  to  pump  air 
into  the  tunnel  at  great  expense,  and  on  the 
other  then  to  allow  this  air  to  be  vitiated  by 
using  this  primitive  method  of  conveyance. 
Even  when  used  in  the  completed  part  of 
the  tunnel,  steam  locomotives  have  an  in- 
jurious effect  on  the  working  sections,  and  it 
•is  hence  best  to  eliminate-  them  altogether 
from  the  tunnel.  Electric  traction  is  the  most 
suitable  system  in  the  completed  part  of  the 
tunnel  and  has  given  very  good  results  in 
the  case  of  the  .\lpine  tunnels. 

In  the  working  section  and  in  the  bottom 
headings  noteworthy  results  were  olitained 
with    benzene    motors.      Fourteen    horsepower 


lives  and  suffering  from  carbonic-o.xyde  pois- 
oning; but  this  was  caused  by  a  defect  in 
the  design  of  the  motors,  easy  to  remedy. 
These  motors,  which  have  hitherto  been  used 
underground  only  in  mines,  can  only  be 
started  from  the  side.  In  narrow  bottom 
lieadings  it  is  not  possible  to  do  so  from  the 
side;  the  machines  must  accordingly  go  on 
running  light  when  standing  still  in  the  head- 
ing, and  while  doing  so  produce  large  quan- 
tities of  exhaust  gases,  which,  when  other 
conditions  were  also  unfavorable,  produced 
the  accidents  mentioned.  It  is  therefore  ad- 
visable that  motors  which  are  to  be  used  for 
tunnel  work  should  be  designed  in  such  a 
way,  that  they  can  be  started  either  from 
the  back  or  from  the  front,  as  in  the  case  of 
motor  cars.  In  consequence  of  this  experi- 
ence, in  the  case  of  the  Tauern  tunnel,  loco- 
motive's were  only  allowed  to  stand  still  at  the 
passing  place  in  the  heading,  or  in  fully-exca- 
vated sections,  which  were  being  lined,  where 
accordingly  enough  room  was  available.  As 
regards  the  use  of  benzene  locomotives  for 
traction  in  tunnels,  it  is  finally  necessary  to 
note  that  the  motors  do  not  stand  overload- 
ing. Even  a  slight  overload  will  produce  mis- 
fires; the  combustion  is  incomplete  and  the 
gases  formed  are  of  a  very  objectionable 
nature.  The  load  admissible  for  every  type 
of  locomotive  was  accordingly  accurately  spe- 
cified later  on ;  and  under  these  altered  work- 


nel  by  safety  lamps.  Electric  lighting  of  the 
completed  section,  which  is  doubtlessly  very 
effective,  was  oidy  applied  to  a  very  "limited 
extent  on  the  soutli  side  of  the  Karawaid<en 
and  of  the  Tauren  tunnel.  /Xcetylene  lamps 
were  used  at  some  of  the  working  places  in 
the  Tauern  tunnel.  Gasolene  (petroleum 
spirit)  was  also  tried  to  a  small  extent,  name 
ly  in  the  Bosruck  tunnel  at  some  rings  wliicb 
were  being  lined,  and  in  the  Bosruck  and  the 
Tauern  tumiels  when  laying  the  track,  .\cety- 
lene  and  gasolene  lamps  have  undoubtedl) 
certain  advantages  for  tunnel-building  pin- 
poses.  The  more  recent  types  of  gasfdene 
lamps  for  mining  use  have  a  strong  illunnnat- 
mg  power  and  also  work  well  in  a  tumicl. 
Their  use  at  the  working  sections  would  i-na- 
terially  reduce  the  number  of  smoky  UiinerV 
lamps  and  hence  improve  the  state  of  the  air 
at  tile  workings. 

Cradle    Dumping    Device    for     Small 
Cars. 

The  accompanying  cut  illustrates  automatic 
dumping  device  for  cars  of  narrow  gage,  as 
used  at  various  mines  in  Missouri  and  de- 
scril)ed  by  S.  -S.  Clarke  in  the  Mining  and 
Scientific  Press.  The  figure  shows  the  eleva- 
tion and  gives  dimensions  of  a  crade  which 
is  calculated  for  a  1-ton  capacity  car  of  L'4-in 
gage  and  wheels  12  ins.  in  diameter.  The 
cradle  operates  by  over-balancing  when  the 
trucks  of  a  car  run  into  the  looped  rail  shown 
The  function  of  the  spring  is  to  right  the  car 
after  it  has  been  delivered  of  its  load.  The 
curve  of  the  looped  rail  is  governed  by  the 
radius  of  the  car  vyheel.  The  looped  rails  con- 
sist of  two  pieces  of  3xl%-in.  iron,  7  ft, 
9%  ins.  long. 

These  are  riveted  inside  of  the  rail  frame, 
the  distance  being  the  same  as  the  gage  of  the 
track.  The  gear-wheel  and  rack-rail  are  made 
of  cast  iron,  the  gear  usually  being  chilled, 
while  gray  cast  iron  answers  for  the  rack- 
rail. 


New  Types  of  Air  Compressors. 

."Mr  compressors,  involving  some  new  and 
useful  points  in  their  construction  have  re- 
cently been  put  upon  the  market  by  the  Sulli 
van  Machinery  Co.,  of  Chicago.  These  com- 
pressors are  of  small  to  moderate  capacity  and 
are  built  for  various  pressures  running  from 
10  to  100  lbs.  per  square  inch.  .-Mso,  on  ac- 
count of  the  less  careful  attention  given  to 
small  machinery,  they  have  been  made  as  sim 
pie  and  durable  as  possible,  without  lowerin.a 
the  efficiency  of  the  machine. 

The  new  compressors  are  of  two  types,  one 
is  for  steam  power  only,  and  the  other  is  bell 
driven. 

In  the  steam  driven  machines  (see  Fig.  1) 
the  plain  steam  slide  valve  is  controlled  by  an 
eccentric  on  the  shaft,  with  which  it  is  con- 
nected by  a   simple  but  satisfactory  arrange- 


Section  of  Small  Air  Compressor. 


ing  regulations  the  benzene-locomotive  trac- 
tion worked  very  successfully  till  the  comple- 
tion of  the  tunnel. 

LIGHTING. 

The  ordinary  miner's  lamps  used  every- 
where in  the  working  places  had  to  be  re- 
placed for  a  considerable  time  on  the  soutli 
side  of  the  Karawanken  and  the  Bosruck  tun- 


ment  of  valve  rods.  The  air  cylinder  is  placed 
on  the  outside  of  the  steam  cylinder,  and  is 
connected  to  it  by  a  heavy  distance  pipe.  The 
air  cylinder  is  supported  on  a  sub-base  which 
runs  the  entire  length  of  the  compressor,  and 
maintains  proper  alignment  of  all  the  parts. 

In  the  belt  driven  machines  the  air  cylinder 
is  attached  directly  to  the  rear  end  of  the 
frame,    and    all    working    parts,    such    as    the 
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crank  shaft,  cross  head,  connecting  rods  and 
main  bearings  are  of  dimensions  and  contain 
an  amount  and  quality  of  material  which  pro- 
vide a  factor  of  safety  very  much  higher  than 
is  considered  necessary  in  standard  compress- 
ors of  larger  size. 

The  air  cylinder ;  it  is  cored  to  form  water 
jackets,  and  the  cylinder  heads  are  also  jack- 
eted over  their  whole  surface. 

The  air  valve  mechanism  consists  of  radial 
automatic  poppet  valves  for  both  inlet  and 
discharge.  These  valves  are  placed  close  to 
the  end  of  the  cylinder,  the  inlet  valves  being 
at  the  bottom  and  tlie  discharge  valves  at  the 
top  of  the  cylinder.  These  valves  act  in  a 
true  radial  direction  to  tlie  axis  of  the  cylin- 
der, and  reduce  to  the  lowest  terms  the  losses 
in  efficiency  made  necessary  by  clearance. 

The  ports  or  pockets  leading  to  the  valves 
are  very  short  and  direct  so  that  practically 
no  air  is  trapped  after  compression  instead  of 
being  expelled  from  the  cylinder.  The  valves 
and  their  parts  are  so  made  that  in  case  of 
breakage  it  is  impossible  for  the  broken 
pieces  to  enter  the  bore  of  the  cylinder.  The 
valves  are  held  in  place  in  cages,  which  seat, 
by  means  of  taper  fits,  in  the  cylinder  walls. 
To  remove  these  valves  it  is  only  necessary  to 
unscrew  the  plug  on  the  outside  of  the  cylin- 
der, when  the  entire  valve  and  cage  may  be 
withdrawn  for  inspection  or  regrinding.  The 
main  bearings  have  adjustable  caps  and  are 
Iieavily  lined  with  babbitt  metal.  They  are 
bored  out  at  right  angles  to  the  center  line  of 
the  piston  rod  by  a  fixture  which  assures  ac- 
curate alignment.  A  box  pattern  cross  head  is 
used,  being  the  same  type  as  that  employed  in 
cross  compound  machines.  It  is  fitted  with 
adjustable  shoes  and  is  regarded  as  unexcelled 
in  wearing  qualities  and  ease  of  adjustment. 

The  steam  machines  are  governed  by  a  split 
ball  throttling  regulator  witli  an  extra  cylinder 
which  places  the  throttle  valve  under  the  in- 
fluence of  the  air  receiver  pressure.  Ordina- 
rily, the  governor  varies  the  speed  of  the  com- 
pressor to  supply  the  demand  for  air,  the 
halves  of  the  ball  by  their  centrifugal  action 
preventing  the  compressor  from  exceeding  a 
safe  speed. 

These  machines  may  be  fitted  by  a  loading 
device  which  is  set  to  shut  off  the  incoming 
air  to  the  compressor  when  the  receiver  pres- 
sure exceeds  a  pre-determined  point.  This 
enables  the  compressor  to  run  at  regular 
speed,  compressing  no  air  until  the  receiver 
pressure  again  falls  below  the  point  set.  This 
secures  important  reduction  in  the  amount  of 
power  used  when  the  coippressor  is  furnishing 
air  intermittentlv. 


Some  Notes  on  the  Cape  Cod  Canal.* 

Fnini  an  engineermg  point  of  view,  the 
problem  is  not  great.  The  total  length  over 
the  isthmus  is  8  miles.  The  total  length  to 
30-ft.  depth  in  both  liays  is  13  miles.  The  soil 
to  be  cut  is  sand,  and  amounts  to  17,000,i'0n 
cu.  yds.  The  deepest  cut  is  29  ft.  above  tide- 
water. The  channel  at  both  ends  of  the  route, 
the  natural  marshes  and  streams  already  fur- 
nish a  waterway  for  Iraats  of  light  draft.  The 
difference  in  tide  between  the  two  bays  neces- 
sitates no  locks.  The  depth  of  the  canal  is  to 
be  2-5  ft.  The  minimum  width  of  bottom  will 
be  100  ft.  throu.ah  the  central  portion  of  the 
canal,  and  this  will  give  a  surface  width  at 
the  narrowest  point  of  2.")0  ft.  The  approaches 
will  have  a  minimum  liottom  width  of  2-iO  ft. 
The  right  of  way  has  been  obtained,  and  in 
addition  other  tracts  of  land  essential  to  the 
undertaking. 

Agreements  for  the  change  of  the  railroad 
line  have  been  made  with  the  N.  Y.,  N.  H.  & 
H.  R.  R.  Co.;  the  railroad  bridge  necessi- 
tated thereby  is  completed;  four  dredges  are 
deepening  the  five-mile  western  approach  from 
Buzzard's  Bay ;  two  large  suction  dredges  are 
removing  about  20,000  cu.  yds.  per  day  for 
the  channel  through  the  marshes  at  the  eastern 
end   of   the   canal. 

A  breakwater,   3,000   ft.   in   length,   is   being 

■•?Yom  a  paper  by  J.  W.  Miller.  Vice-Pres., 
Boston,  Cape  Cod  &  New  York  Canal  Co..  read 
at  the  annual  convention  of  the  Society  of 
Xaval  Architect.s  and  Marine  Engineers.  New 
York  city.  Xov.  17,  1910. 


built  northward  of  the  channel,  where  it  en- 
ters Barnstable  B.ay.  Several  other  dredges 
are  at  work  on  the  central  portion  of  the  line. 
.-Administration  and  otlier  buildings  have  been 
brought  and  the  necessary  preparation  made 
for  a  campaign  of  activity  on  the  ground  dur- 
•ing  the  coming  winter. 

The  bridges  are  being  constructed  on  the 
basis  of  an  ultimate  depth  of  canal  of  34  ft. 
They  will  each  have  an  opening  of  lOO-ft. 
span  of  the  type  known  as  the  Bascule  lift 
bridge.  The  local  travel  across  the  canal  will 
be  accommodated  by  such  bridges  or  ferries 
as  experience  may  dictate. 

The  final  estimates  for  the  canal  include 
the  thorough  electric  lighting  and  other  aids 
to  navigation  of  the  whole  channel  and  ap- 
proaches requisite  for  a  region  where  fog 
prevails. 

The     tonnage     through      Vine\  ard      Haven 


(/)  This  new  waterway  is  not  in  the  strict- 
est sense  a  canal,  but  a  short  passage  connect- 
ing two  portions  of  a  much-traveled  route 
through  which  a  known  traffic  exists.  Its  con- 
ditions are  analogous  to  those  at  Suez,  where 
the  profits  have  far  exceeded  the  estimates. 

(9)  Humanity  demands  the  elimination  of 
the  dangerous,  stormy  and  fog-bound  route 
around  the  Cape.  The  loss  of  life  and  prop- 
erty in  that  locality  has  been  appalling.  The 
record,  more  or  less  incomplete,  from  1843 
to  1003,  gives  a  minimum  of  2,131  vessels 
wrecked  in  the  Nantucket  Shoals  region,  908 
of  which  were  total  losses.  Ten  complete 
crews  disappeared  with  their  ships,  and  in  ad- 
dition, about  700  men  lost  their  lives. 

The  completion  of  the  canal  will  render  un- 
necessary the  proposed  dredging  of  Pollock 
Kip  channel  at  an  estimated  cost  of  some- 
$3,000,000,  a  sum  which  could  be  much  more 
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Sound  today,  which  will  be  all  tributary  to  the 
canal,  amounts  to  2.5,000.000,  of  wdiich  there  is; 

Tons. 

Coal     9.000.000 

Stone     300,000 

Nova   Sfcotia  plaster    250.001) 

Oil     200,000 

High-clas.s    merchandise    2,000,000 

the  remainder  being  crude  material  of  various 
descriptions. 

The  number  of  passengers  between  New 
York  southern  and  eastern  points  by  water  is 
today  over  -"lOO.OOO.  This  number  will  be 
greatly  increased  through  the  opening  of  the 
canal,  as  the  neighboring  regions  will  be  much 
more  accessible,  and  steamers  of  the  Sound 
type  car  leave  New  York  late  in  the  evening, 
land  their  passengers  at  desirable  resorts,  and 
arrive  at  Boston  earlv  the  next  morning. 

The  N.  Y.,  N.  H.  &H.  R.  R.  Co.  runs  along 
the  southern  bank  of  the  canal.  A  large  man- 
ufacturing center  will  be  developed  at  the 
eastern  end,  where  mills  will  have  the  ad- 
vantage of  both  land  and  sea  transportation. 
Water  abounds  in  the  hills  back  of  the  center 
of  the  line,  and  on  these  hills  an  increasing 
summer  population  will  undoubtedly  be  settled. 

Skepticism  as  tn  the  success  of  the  canal 
has  been  natural,  being  based  on  the  condi- 
tions of  the  past,  when  the  great  majority  of 
the  coastwise  tonnage  was  carried  in  sailing 
vessels.     Today ; 

(n)  This  tonnage  is  under  the  control  of  a 
small  number  of  corporations,  which  tow  the 
merchandise  in  barges  containing  from  I.nnii 
to  3,500  tons. 

(/>)  The  towing  companies  now  require  a 
plant  for  a  three-weeks'  round  trip  on  account 
of  the  dangers  and  delays  via  the  Vincy.-ird 
Haven  route. 

(1)  Tlie  cost  of  this  plant  will  be  reduced 
at  least  one-third,  for  the  reason  that  nut  nnly 
is  the  distance  shortened  O'li  miles,  but  the 
duration  of  the  trip  is  greatly  diminished. 

(d)  Insurance  from  perils  of  the  ^e;i  will 
be  lessened. 

(c)  The  congested  railroad  systems  nf  the 
Atlantic  coast  are  now  heartily  in  favor  of 
water  transportation  for  crude  material,  thus 
relieving  their  lines  for  the  transportati'in  of 
high-class   merchandise  and  passengers 


advantageously  used  by  the  Government  in/ 
the  neighborhood  of  the  canal  rather  thart 
being  wasted  in  the  tortuous  and  ever-shifting 
channels  off  Chatham. 

Such  is  the  description  of  the  work  bein.g 
done  by  the  Boston,  Cape  Cod  &  New  York 
Canal  Co.,  a  corporation  which  is  expending 
$12,000,000  under  a  charter  granted  !)y  the 
State  of  Massachusetts  un  June  1,  IH'M).  Its 
promoters  are  assured  tli;it  it  will  be  a  finan- 
cial success. 


Cost    of    Two-Story    Brick    Building. 

The  following  costs  .'ire  for  the  ccMistruction 
of  a  two-stor\'  brick  store  building,  which  was 
built  in  Chicago  in  1!M»3; 
Cur  Stone: 

Material    .?  12. 00' 

Labur    4.00- 

$  16.00 
Concrete  TMatfnrni; 

C-eliu-nl.   114   bills $  3.60 

Sand.   1    yd 2.00- 

Labor  S.OO' 

$  13.60- 
<-<tnini(ni    l',ri(-lv: 

BiiiU,   2:1.1   M $n5.56- 

T.iin.-,  i\   bbis 26.65 

Sand.    16   cu.    yds 16.00- 

.Skilled  labor  90.65- 

Coninion  laV>or   5S.77 

$307.63 
I 'opiiij.;  and   FlU"    T.iuing: 

.Malerial     $     7. OS 

I..-ibor  4.00 

%  11.08- 
L'nit   Costs  of  Brick  \^'ork: 

Common    brick,    per   M S     5.00 

T^inie.   at  6.'>o   per  bbl l.ln 

Sand   at  %\M   per  yd 70- 

Skilled  labor  at  65c  per  hour 3.94 

Criinmon  labor  at  33c  per  hour 2.56- 

$  13.35 

I  be  Delaware.  Lackawanna  &  Western  R, 
R.  has  submitted  plans  to  the  City  Council  of 
P)U ffalo,  N.  Y.,  for  a  new  station  to  be  erected 
on  the  water  front.  The  railroad  owns  prop- 
erty on  the  water  front  on  both  sides  and  it 
is  said  if  the  plans  go  through,  the  present 
structures  will  be  r;i/ed  ,-ind  new  ones  built, 
in   their   stead. 


ROADS      AND      STREETS      SECTION 


Experimental  Asphalt  Macadam  Pave- 
ment at  Washington,  D.  C. 

During  the  fiscal  year  eiuled  June  30,  1910, 
portions  of  two  streets  in  Washinirton.  D.  C, 
were  paved  with  asphalt  macadam.  This  type 
of  pavement  was  laid  for  experimental  pur- 
poses, and  according  to  the  last  annual  report 
of  the  engineering  department  of  the  District 
of  Columbia,  the  conditions  of  the  streets  indi- 
cated that  the  pavement  will  prove  satisfac- 
tory. The  total  area  of  the  asphalt  macadam 
was  13,271  sq.  yds.,  of  which  11.405  sq.  yds. 
was  laid  in  13th  St.  N.  W.  The  roadway  of 
this  street  is  40  ft.  wide,  including  vitrified 
block  gutters  1%  ft.  wide  on  each  side,  making 
the  width  of  the  asphalt  macadam  37  ft. 

The  asphalt  macadam  was  laid  2  ins.  deep 
on  the  surface  of  the  original  macadam,  where 
this  was  high  enough,  after  scarifying  and 
rolling.  Where  the  surface  of  the  old  road 
was  not  macadamized  the  gravel  was  removed 
to  a  depth  of  about  7  ins.  below  grade  and  a 
base  consisting  of  3  ins.  of  stone  broken  to  2- 
in.  size  and  2  ins.  of  stone  broken  to  1-in.  size 
was  put  in  and  compacted  by  rolling  to  2  ins. 
below  grade.  The  work  of  preparing  sub- 
grade  was  done  by  day  labor,  the  cost,  includ- 
ing stone,  being  $2,948,  or  about  20  cts.  per  sq. 
yd. 

Upon  that  macadam  foundation  the  hot  as-' 
phalt  (Bermudez)  macadam  mixture  was 
spread.  This  mixture  consisted  of  two  parts 
trap  rock  crushed  to  a  size  from  1  in.  to 
screenings,  and  one  part  sand,  to  which  was 
added  about  1  per  cent  limestone  dust.  The 
crushed  stone  and  sand  were  heated  to  a  tem- 
perature of  about  2o0°  F.,  the  limestone  dust 
being  added  in  a  cool  state  to  the  hot  mixture, 
conveyed  to  an  asphalt  mixer  and  thoroughly 
mixed. 

Hot  asphalt  cement  was  then  added  and  the 
whole  thoroughly  mixed  for  about  five  min- 
utes. It  was  then  hauled  to  the  site  of  the 
work,  spread  over  the  roadbed  to  a  thickness 
of  3  ins.,  and  rolled  with  5  and  10  ton  steam 
rollers  until  thoroughly  compact.  Over  this 
surface  was  then  spread  a  thin  coating  of  hot 
asphaltic  cement  for  the  purpose  of  filling 
voids.  .A.  thin  coating  of  trap  rock  screenings 
%  in.  to  dust  was  then  spread  on  the  surface 
as  a  top  and  final  coating  and  rolled  with  a 
10-ton  steam  roller. 

About  1,806  sq.  yds.,  of  this  type  of  pave- 
ment was  also  laid  on  the  east  side  of  14th 
St.  N.  \V..  between  Florida  Ave.  and  Clifton 
St.  This  square  has  a  steep  grade  rising  in 
the  direction  of  travel,  and  a  better  foothold 
than  that  atTorded  by  sheet  asphalt  is  required. 
The  asphalt  macadam  on  this  square  was  laid 
on  an  existing  concrete  base,  and  was  2  ins. 
thick.  Excepting  as  to  the  base,  it  was  laid 
under  the  same  specifications  as  that  for  13th 
St.  The  asphalt  macadam  on  both  of  the 
above  streets  was  laid  by  contract  at  a  price  of 
93  cts.  per  sq.  yd.  The  following  is  an  extract 
from  the  specifications  for  the  asphalt  mac- 
adam on  the  above  contract : 

Paving  Materials — The  paving  mixture  shall 
be  composed  of  crushed  trap  rock  screenings. 
concrete  sand  and  mineral  dust  in  the  follow- 
ing proportions:  Trap  rock  screenings,  2  parts; 
concrete  sand.  1  part,  and  mineral  dust,  at 
least  0  per  cent  of  the  above  aggregate;  mixed 
with  asphaltic  cement.  The  trap  rock  shall  be 
of  a  quality  to  be  approved  by  the  Engineer, 
and  shall  be  equal  to  that  used  by  the  District 
of  Columbia  for  macadam  roadways.  The 
crushed  stone  will  vary  in  size  from  1  in.  to 
screenings  and  shall  be  devoid  of  dust. 

The  materials  complying  with  the  above 
specifications  shall  be  mixed  in  proportions  by 
volume  depending  upon  their  character  and 
the  traflic  on  the  street,  and  upon  the  charac- 
ter of  the  asphalt,  but  the  percentage  of  bitu- 
men in  anj-  mixture  solubl.-  in  carbon  bisul- 
phide shall  not  exceed  the  limits,  7  to  i)  per 
cent. 

The  stone  and  paving  cement  shall  be  heatHd 
separately  to  a  temperature  of  about  300°.   and 


shall  \'i  thoioi;ghly  mixed  while  hot  by  ma- 
chinery. The  proportion  of  paving  cement  shall 
be  sulllclent  to  thoroughly  eoat  each  particle 
ot  the  aggregate,  and  the  entire  mixture  shall 
be  subject  to  the  approval  of  the  Engineer.  The 
mixture  will  be  hauled  while  hot  to  the  site  of 
the  work  and  shall  be  covered  until  deposited 
on  the  street.  The  temperature  at  the  time  of 
dumping  shall  not  be  less  than  220°.  The  hoi 
mixture  shall  be  evenly  spread  with  hot  tools 
upon  the  base  to  such  a  thickness  as  will 
make  a  layer  2  Ins.  in  thickness  after  rolling. 
It  shall  then  be  rolled  with  a  steam  roller 
weighing  not  less  than  one  ton  per  foot  ot 
tread  of  i-oUer,  until  no  further  compression 
occurs.  The  finished  surface  shall  be  free  from 
lumps  or  depressions  and  shall  be  true  to  the 
required  cross-section. 

The  average   results   of   laboratory   tests  of 

asphaltic    cement    and    the    mineral    aggregate 

used  in  the  preparation  of  the  asphalt  macad- 
am were  as  follows : 

.-\sphall  cement  (Bermudez)  soluble  in  car- 
bon   bisulphide    per    cent      9S 

Penetration: 

At   32'    F.,    200   grams,    5   seconds S 

At  77°   F.,   100  grams,   5  seconds 59 

At  115°    F.,  50  grams,  5  seconds 210 

Ductility  at  77"  F.  (length  of  stretch  in 
centimeters  at  the  rate  of  5  centimeters 
per   minute) 30 

Brittleness  at  32°  F.  (in  centimeters,  drop 
of  25   grams   weight) 17 

Loss  of  volatilization,  at  300°  F'.,  18  hoiu-.s, 
per  cent    2.6 

Per  cent  hardening  after  heating  IS  hours 
at    300°    F.,   per   cent 50.3 

Action  of  water  on  cement,  7-day  Immer- 
sion      None 

Macadam   Mixture. 

Per  cent 

Bitumen    soluble    in    carbon    bisulphide    (not 

including    flush    coat) V.l 

Mineral  aggregate,    mesh   composition. 

Retained   on —  Fer  cent 

1-in.  mesh  sieve 1.0 

^-in.  mesh  sieve " 13.0 

i^-in.  mesh  sieve 30.2 

H-in.  mesh  sieve 19.2 

8-mesh  sieve    2.(i 

10-mesh  sieve    3 

20-mesh   sieve    1.3 

40-mesh   sieve    10.7 

60-mesh  sieve    10.7 

.SO-mesh   sieve    6.2 

100-mesh   sieve    1.6 

Passing     100-mesh    sieve 3.2 

Specific  gravity  of  stone 2.851 

Specific   gravity    ot   sand 2.690 

Voids     in     aggregate per  cent  20.4 

Average  Cost  Per  Mile  of  "State  Re- 
ward" Gravel  and  Macadam  Roads 
in  Michigan. 

During  the  fiscal  year.  July  1.  19U4,  to  June 
30,  1910,  the  mileage  of  state  reward  roads 
constructed  in  Michigan  was  as  follows ; 

Miles 
Clay  gravel,   2-course,   each   5   ins.   deep..     2.744 

Gravel,    2-course,    S   Ins.    in   all 127.820 

Macadam  base,  gravel  top,  7  ins.  in  all....     1. 
Gravel  base,  macadam  top,   7  ins.   in  all..     3.355 
Macadam,  2-course,   6  ins.   in  all 69.479 

The  conditions  under  which  state  rewards 
are  granted  for  the  above  classes  of  roads  re- 
quire that  the  roads  must  be  graded  to  a  width 
of  at  least  18  ft.  between  side  ditches,  must  be 
properly  drained  and  given  the  proper  crown, 
and  the  surfacing  must  be  at  least  9  ft.  wide. 
No  grades  of  over  (i  per  cent  are  permitted. 

The  accompanying  tabulations,  which  have 
been  compiled  from  figures  given  ni  the  third 
biennial  report  of  the  Michigan  State  Highway 
Commissioner,  show  the  average  cost  per  mile 
in  the  various  counties  of  the  state  reward 
gravel  and  macadam  roads  constructed  during 
the  year  July  1,  1909,  and  June  30,  1910. 

The  specifications  for  the  state  reward  grav- 
el roads  provide  that  the  first  course  of  gravel 
shall  be  spread  on  the  prepared  bed  so  as  to 
ha\e  a  uniform  compacted  thickness  of  5  ins. 
The  gravel  is  required  to  be  good  clean  bank 
gravel,  not  less  than  00  per  cent  by  weight  of 
which  shall  l)e  pebbles  that  will  be  retained  on 
a  screen_  of  Vs-in.  mesh  and  pass  through  a 
screen  of  2V2-tn.  mesh.  The  second  course  is 
spread  to  such  a  uniform  thickness  as  to  be 
not    less   than    3    ins.    deep    after   compacting. 


The  gravel  is  also  required  to  be  good  clean 
bank  gravel,  of  which  not  less  than  (iO  per  cent 
by  weight  shall  be  pebbles  that  will  be  retained 
on  a  screen  of  %-m.  mesh  and  will  pass  a 
screen  of  l*/4-iu.  mesh. 

In  the  case  of  the  macadam  roads  the  stand- 
ard specifications  require  that  the  bottom 
course  shall  consist  of  Syi  ins.  (compacted)  of 
crushed  limestone,  cobbles  or  trap  rock  pass- 
ing over  the  %-in.  section  and  through  the  3- 
in.  section  of  the  crusher  screen.  This  bottom 
course  after  being  rolled  over  two  or  three 
times,  is  covered  with  V2  to  %  in.  of  stone 
screenings  and  rerolled.  The  top  course  con- 
sists of  2%  ins.  (compacted  nK;isure)  of  stone 
passing  oyer  the  %-in.  section  and  through  the 
2-in.  section  of  the  crusher  screen.  The  top 
course  after  being  rolled  two  or  three  times 
over  is  then  covered  with  %  in.  of  stone 
.screenings. 

The  average  cost  per  mile  of  the  gravel  and 
macadam  roads  was  as  follows : 

COST  OF  GR.WEL  ROADS  IN  1909-10. 

Av.  cost 
County.  Miles  built.       per  mile. 

Antrim 4. ,142  $3,412 

Barry    6.008  1.482 

Benzie    6.408  2,518 

Branch   1.004  1,637 

Calhoun    4.004  987 

Ca.^s    1  1,100 

liaton    3.002  1,233 

Emmet 998  2,840 

Genesee    1.494  2,632 

Grand    Traverse 3.54fi  2  542 

Gratiot   11  1125 

Hillsdale    2  2  184 

Huron  i.gie  2;046 

Ingham    1.16  1,792 

Iron    1.320  4,741 

Isabella    3.99s  i,239 

Jackson    1.008  2,674 

Kalkaska    2  *>  8.53 

Kent 6.150  2|573 

Lake     .: 1.050  1332 

Lapeer    1.514  1794 

Manistee 4.128  2,916 

Mason    1  1390 

Mecosta    5.IO8  1,556 

Menommee    3.626  1271 

Midland    1.500  1,298 

Montcalm    2.650  1,190 

Muskegon    I.500  3,365 

Newaygo    976    .  1,538 

Oakland    3.146  2,201 

Oceana    1.556  1,310 

Osceola    1.974  1127 

Ottawa   2  1,618 

Roscommon    2  1  935 

Shiawassee    2'  1*474 

St.     Clair 1.038  1,'791 

Tuscola    4.118  1,746 

Wayne    ...■ 2  2,548 

Wexford    6.472  2,732 

COST    OF    MACADAM    ROADS    IN    1909-10. 

Av.  cost 

county.  Miles.  per  mile. 

Alger   4  $9,991 

Bay    5.5S7  3,426 

Calhoun    1  4,350 

Delta    8.571  3,456 

Dickmson     2.426  6  724 

Huron    1.90S  3,&3i 

Kent     1.998  2,847 

Marquette     1.806  8,826 

Menominee    1  2,930 

Monroe    2  3,638 

Muskegon   4.374  4,003 

Newaygo    1  5302 

Oceana    4.792  4  174 

Saginaw    16.845  4)809 

St.    Clair    2.989  6.788 

Tuscola    1  5,233 

Wayne    3.984  7  242 


Experiences     of     the      Massachusetts 

Highway    Commission   in   Road 

Surface  Preservation  Work.* 

To  overcome  the  dismtegration  of  road 
surfaces  caused  by  motor  traffic,  road  builders 
all  over  the  world  have  used  every  effort  of 
science,  skill  and  experiment.  Tar 'distilled  to 
varied  degrees  of  refinement,  residuum  and 
asphaltic  oils  and  asphalt  have  been  used  in 
every  way  that  ingenuity  could  suggest. 

The  method  of  applying  these  different  bi- 
tuminous products  is  perhaps  as  important  a 
feature    as    the   material    itself.      It    has   been 

•From  a  paper  prepared  by  Harold  Parker, 
Chairman  Massachusetts  Highway  Commission, 
for  presentation  before  the  American  Road 
Makers  Association  at  the  Indianapolis  conven- 
tion. Dec.  6-9.   1910. 


found  necessary  to  determine  by  experiment 
whnt,  if  any,  penetration  there  was  of  any  of 
these  materials  into  the  surface  of  the  road  to 
be  treated.  It  has  also  been  necessary  to  de- 
termine the  depth  to  which  these  ingredients 
should  extend  in  order  to  preserve  the  road 
surface. 

Several  years  ago  I  heard  of  the  .Aitkin 
spraying  machine,  which  was  used  in  England 
for  spraying  refined  tar  under  considerable  air 
pressure.  It  had  previously  seemed  to  me  that 
to  make  a  surface  application  sufficient,  the 
way  to  apply  it  was  by  forcing  the  material 
onto  the. road,  in  different  layers,  under  high 
pressure.  I  therefore  looked  up  and  examined 
with  great  interest  this  machine  when  I  went 
to  England  two  years  ago.  I  found  that  it 
was  serving  the  purpose  of  protecting  suburb- 
an and  country  roads  with  tarvia  in  a  highly 
satisfactory  way,  and  that  many  hundreds  of 
miles  of  road  about  London  and  in  the  so 
called  provinces  had  been  treated  in  this  man- 
ner. Two  of  these  machines  were  imported 
and  put  into  use  on  our  roads  in  Massachu- 
setts and  have  well  borne  out  my  views  in  re- 
gard to  them. 

We  find  after  trj-ing  the  different  methods 
known  as  mixing,  grouting,  penetration  and 
different  kinds  of  surface  treatment  that 
where  a  road  has  once  been  well  built  with 
macadam  or  a  good  quality  of  gravel  and  as- 
phaltic  oil  of  suitable  quality  and  consistency 
applied  under  a  pressure  of  from  TO  to  100  lbs. 
to  the  square  inch,  in  layers  of  l-i  gal.  to  the 
square  yard,  and  this  immediately  covered 
with  stone  chips,  clean  sand  or  gravel,  and 
rolled  with  a  10-ton  roller,  a  result  is  pro- 
duced which,  for  any  but  exceedingly  heavily 
used  roads,  will  preserve  and  maintain  the 
surface  for  two  years  or  more,  according  to 
the  number  of  applications  that  are  made.  The 
specifications  for  asphaltic  oil  used  by  the 
Massachusetts  Highway  Commission  for  the 
present  year  are  as  follows  :   ' 

ASPH.'^LTIC  OIL. 
The    oil    submitted   shall    be    of    uniform   color, 
appearance,  general  character  and  viscosity  and 
must  fulfill  the  following  requirements: 

(a)  It  shall  not  froth  when  heated  to   100°   C. 

(b)  It  shall  have  a  specific  gravitv  of  at  least 

o.ar. 

(c)  It  shall  not  contain  more  than  0.,"i  per 
cent  of  dirt  or  adventitious  mineral  matter. 

(d)  It  sliall  contain  not  more  than  1  per  cent 
of  matter  insoluble  in  carbon  bisulphide. 

(e)  It  shall  be  of  such  viscosity  that  60  c.  r. 
measured  at  room  temperature  (78°  F.  or  26° 
C.)  shall  when  at  100°  C.  be  not  less  than  2r.0 
seconds  nor  more  than,  500  seconds  in  passing 
the  Lawrence  viscosimeter,  or  20O  c.  c.  meas- 
ured and  tested  at  the  same  temperatures  shall 
be  not  less  than  900  seconds  nor  more  than 
1,SC0  seconds  in  passing  the  Engler  viscosi- 
meter. 

(f)  When  20  grams  are  heated  in  a  flat  bot- 
tom dish  3  ins.  in  diameter  for  21  hours  in  a 
well  ventilated  oven  kept  at  a  temperature  of 
250°  C,  the  loss  in  weight  shall  not  be  greater 
than  15  per  cent. 

(g)  When  subjected  to  a  number  of  heatings 
at  250°  C.  in  a  well  ventilated  oven  witli  inter- 
mediate separations  of  asphaltene  and  of  mat- 
ter insoluble  in  carbon  bisulphide  until  the  final 
petroleum  ether  extract  is  not  more  than  10 
per  cent  by  weight  of  the  original  sample,  it 
shall  show  the  following  results,  assuming  also 
that  this  final  10  per  cent  has  the  same  compo- 
sition as  the  90  per  cent  of  the  material  ex- 
amined: The  total  loss  shall  be  not  more  than 
35  per  cent  by  weight;  the  amount  of  asphaltene 
in  the  original  sample  shall  not  be  greater  than 
6  per  cent  by  weight,  and  the  amount  of 
asphaltene  formed  by  this  treatment  plus  that 
in  the  original  samples  shall  be  at  least  58  per 
cent  by  weight  of  the  original  sample.  The 
amount  of  matter  insoluble  in  carbon  bisul- 
phide as  a  result  of  this  treatment,  shall  be 
not  greater  than  5  per  cent. 

Our  experience  shows  that  not  less  than  two 
applications  of  %  gal.  each  should  be  used  in 
the  beginning,  and  then  single  applications  ap- 
plied as  often  as  may  be  necessary.  Before 
any  application  is  applied,  however,  the  road 
should  be  made  perfectly  clean  and  its  in- 
equalities or  any  holes  in  the  surface  patched, 
so  as  to  secure  a  uniform  surface. 


1  he  cost  of  pulling  this  material  on  the  road 
varies,  as  all  costs  do,  according  to  the  avail- 
ability of  material  and  labor;  but  the  material 
can  ordinardy  be  applied  in  two  layers  at  a 
cost  varynig  from  fVa  to  8'^  cts.  per  sq.  yd. 

Where  the  traffic  is  extremely  heavv,  how- 
ever, a  surface  treatment  as  before  described 
is  hardly  sufficient,  and  it  is  wise  to  have  a 
depth  of  bituminous  surface  material  from  IV^ 
to  2.  ms.  in  thickness.  This  thickness  of  sur- 
face may  be  formed  by  the  mixing  or  by  the 
grouting  method. 

Our  experience  in  Massachusetts  has  led  us 
to  believe  that  the  most  durable  and  therefore 
economical  material  to  he  used  as  a  bituminous 
bmder  in  the  construction  of  a  course  2  ins.  in 
thickness,  is  an  oil  asphalt  or  asphaltic  oil, 
having  a  composition  of  about  85  per  cent  as- 
phalt. This  material  combined  with  1%-in. 
stone  in  the  proportion  of  18  gals,  of  bitumen 
to  the  cubic  yard  of  stone,  and  placed  upon  the 
old  surface,  or  a  properly  prepared  new  sur- 
face, to  the  depth  mentioned,  and  thoroughlv 
rolled  and  sealed  with  a  coat  of  bituminous 
material,  and  immediately  covered  with  sharp 
sand  or  stone  chips,  furnishes  a  wearing  sur- 
face that  is  hard,  smooth  and  satisfactory 
where  the  conditions  do  not  warrant  the  con- 
struction of  a  stone,  brick  or  other  solid  pave- 
ment. 


Bids  Asked  for  Lock  Valve  Machinery, 
Panama  Canal. 

The  Washington  office  of  the  Isthmian 
Canal  Commission  has  been  directed  to  adver- 
tise for  bids  for  the  machinery  to  operate  the 
Stoney  gate  valves  and  cylindrical  valves  in 
the  locks  at  Gatun,  Pedro  Miguel  and  Mira- 
flores.  Bids  on  this  machinery  will  be  re- 
quested, both  in  Europe  and  in  the  United 
States.  There  will  be  required  IIC  machines, 
motors,  and  limit  switches  for  operating  the 
Stoney  gate  valves,  and  l'2i)  machines,  motors, 
and  limit  switches  for  operating  the  cylin- 
drical valves.  Tests  of  the  type  of  valves  to 
be  used  are  being  made  at  Gatun  and  Pedro 
;\Iiguel. 

The  Stoney  gate  valves  will  be  used  for 
letting  the  water  into  and  out  of  the  lock  cul- 
verts or  tunnels.  The  machinerj-  for  which 
bids  are  to  be  asked  will  operate  a  rising  valve 
stem  fastened  to  the  gate  valve  at  the  lower 
end  and  to  a  guided  crosshead  at  the  upper 
end.  The  crosshead  will  move  verticallv 
through  a  distance  of  18  ft.  by  means  of  two 
vertical  revolving  screws  which  transmit  .the 
pull  throu,gh  two  nonrevolving  nuts  in  the 
crosshead.  Each  screw  will  be  driven  from 
the  motor  shaft  by  a  gear  and  pinion  reduction 
and  two  bevel  gears. 

The  78-in.  cylindrical  valves  will  let  the 
water  from  the  main  culvert  of  the  center  wall 
of  the  locks  into  the  lateral  culverts,  or  vice 
versa.  The  machinery  for  operating  them 
will  consist  of  a  guided  rising  stem  fastened 
at  its  lower  end  to  the  cylindrical  valve  and 
having  a  nonrevolving  nut  fastened  to  its 
upper  end.  This  nut.  and  hence,  the  valve  and 
valve  stem,  is  moved  vertically  through  a  dis- 
tance of  3  ft.  by  means  of  a  revolving  screw, 
the  end  thrust  being  taken  up  by  a  roller- 
bearing  at  the  upper  end  of  the  screw.  The 
screw  is  actuated  by  a  bevel  gear  which  is 
driven  by  a  pinion  on  the  motor  shaft. 

The  motors  for  operating  the  machinery 
will  be  induction,  totally  inclosed,  moisture- 
proof,  squirrel  cage  form,  mill  type,  high 
torque,  desi.gned  for  25-cyc!e.  220-voIt  sys- 
tem. It  is  the  desire  of  the  commission  to 
purchase  motors  which  have  been  developed 
and  successfully  used  in  the  operation  of  steel 
rolling  mills  for  a  period  of  at  least  one  year, 
such  service  being  comparable  with  that  which 
will  be  required  on  the  lock  valves.  The  serv- 
i:e  for  which  they  will  be  used  will  be  inter- 
mittent, and  the  excessive  moisture  of  the 
Canal  Zone,  with  its  deteriorating  effect,  must 
be  guarded  against.  Tests  will  lie  made  on 
the  Isthmus  to  ascertain  whether  the  motors 
furnished  are  fit  to  stand  the  effects  of  the 
moisture,  and  to  this  end  the  commission  may 
buv  a  sample  of  any,  or  all,  of  the  motors 
offered. 

.All  of  the  above  apparatus  will  be  installed 
bv  the  commission,  and  the  time  of  delivery 
extends  over  a   period  of  about  two  years,  in 


order  that  the  material  may  be  on  hand  when 
the  completion  of  successive  parts  of  the  con- 
crete will  permit  its  erection. 

The  Effect  of  Moisture  on  Road  Tar- 
ring and  Oiling. 

In  our  issue  of  Dec.  14,  this  subject  was 
discussed  and  some  English  experiments  were 
described.  From  those  experiments  it  was 
inferred;  that  surface  treatment  of  a  macadam 
road  wilh  tar  is  far  less  effective  when  the 
road  is  damp  than  when  it  is  dry.  Not  only 
does  moisture  prevent  the  tar  from  pene- 
trating the  macadam  to  any  consideratjle 
depth,  but  even  the  slight  degree  of  penetra- 
tion secured  is  not  satisfactory,  due  to  the 
fact  that  the  small  voids  are  unevenlv  filled 
with  tar. 

We  call  attention  to  this  fact  again,  pri- 
marily for  the  purpose  of  pointing  out  that 
tar  seems  to  differ  from  crude  asphaltic  oil 
in  its  action  in  the  presence  of  moisture.  Some 
years  ago  the  Petrolithic  Pavement  Co.,  of 
Los  Angeles,  developed  a  process  of  mixing 
asphaltic  oil  with  natural  soil,  the  success  of 
which  depended  largely  upon  the  liberal  use 
of  water  prior  to  sprinkling  the  oil  upon  the 
pulverized  soil.  In  some  manner  not  wholly 
clear,  the  water  in  the  soil  seems  to  cause  the 
oil  to  dift'use  itself  and  penetrate  the  voids 
with  much  greater  uniformity  and  effective- 
ness than  is  attainable  when  the  soil  is  dry. 
While  it  may  be  true  that  "oil  and  water  do 
not  mix,"  it  is  evident  that  water  in  the  voids 
of  soil  does  cause  a  better  mixture  of  the  oil 
and  soil  than  is  secured  when  the  soil  is  dry. 

Incidentally,  we  may  remark,  another  effect- 
ive method  of  obtaining  a  uniform  mixture  of 
oil  and  soil  was  developed  by  the  Petrolithic 
Co.  .'Vfter  the  pulverized  soil  has  been  sprin- 
kled with  water  and  with  asphaltic  oil,  an 
ordinary  "road  machine"  is  driven  over  the 
road,  with  its  blade  set  at  such  an  angle  that 
the  soil  is  thrown  to  one  side  of  the  road  in  a 
sort  of  "winrow"  of  mixed  oil  and  soil.  On 
the  return  trip  the  blade  of  the  road  machine 
throws  the  mixture  back  into  its  original 
place. 

This  process  is  repeated  a  few  times;  and, 
aided  by  the  use  of  a  farm  cultivator,  or  har- 
row, the  road  machine  effects  an  astonishingly 
uniform  mixture  of  oil  and  soil.  The  final 
process  is  the  consolidation  of  the  mass  by 
the  "iron  sheep's  feet"  of  a  rolling  tamper. 

Essentially  the  same  process  of  mixing  and 
tamping  has  been  used  in  California  in  mak- 
ing sand-clay  and  gravel-clay  roads,  omitting 
the  oil  entirely.  For  the  cheaper  grades  of 
country  roads  this  process  merits  serious  con- 
sideration, since  it  yields  not  oidy  a  uniform 
mixture  but  an  amazingly  dense  product. 

Rolling  Stock  and  Equipment  Repair 
Costs,  Panama. — The  cost  of  repairs  to  lo- 
comotives, cars  and  other  railway  equipment 
emplo.ved  on  the  Panama  Canal  work  was  for 
the  six  months  ending  June  -30,  1910,  as  fol- 
lows : 
Item.  Days  service.     Per  day. 

Locomotives     31.95.')  $6,94 

Steam   shovels    9,527  27,66 

Unloaders    l,6i)5  20.55 

Spreaders    1,127  17.30 

Track    shifters     798  6.67 

Locomotive  cranes    3,075  3.80 

Pile  drivers    442  9,42 

ITnloading  plows   1,055  3.79 

The  cost  per  day  of  repairs  to  cars  of  all 
kinds  was  $1.0:i.  For  the  same  period  the  cost 
of  repairs  to  plant  and  equipment  per  unit  of 
work  done  was  as  follows: 

Item.  Cu.  yds.  Per  cu.  yd. 

Dry     .-xeavalion     10,515.443  $0.0795 

Wet  excavation   5,274,633  0.0713 

Concrete 565,459  0.1741 

Sand    316.028  0.2789 

Stone   581,812  0.2410 

Dry   fill    1,913,963  0.0005 

U''  t  lilt   1,5.";6,:45  0.0587 


Locomotive  Repair  Costs,  Panama. — The 

cost  of  repairs  to  locomotives,  286  in  service, 
at  Panama  for  the  year  ending  June  30,  1910, 
w.is  as  follows  per  locomotive : 

Item.  Cost. 

I^hor    $    818 

M.Ttori.ll    :;ii; 


Total 


.Sl.l.'tt 


WATER- WORKS     AND     SEWERS     SECTION 


Some  Structural  Features  of  the  Van- 
couver Water-Works  With  Gen- 
eral Construction  Costs. 
The  new  water  supply  oi  \  ancoiivir  com- 
prises an  intake  on  Seymour  Creek,  a  com- 
bination wood  stave,  steel  and  cast  iron  pipe 
line,  and  a  reservoir  in  tlic  city.  One  of  the 
special  features  of  the  work  was  the  sub- 
merged pipe  line  under  the  harbor  entrance 
and  the  methods  of  constructing  and  the  cost 
of  this  line  were  given  in  our  issue  of  .•\pril 
28,  1910.  This  art^lcle  deals  with  other  items 
of  the  work  and  is  made  up  from  a  paper  by 
H.  M.  Burwell  presented  to  the  Canadian  So- 
ciety of  Civil  Engineers. 

The  water-works  intake  is  located  seven 
miles  above  the  mouth  of  Seymour  Creek  at 
an  elevation  of  40-5  ft.  above  sea  level.  Owing 
to  the  large  amount  of  boulders,  gravel,  and 
finer  sediment  which  the  creek  carries  down 
during  freshets,  it  was  necessary  to  design  the 
intake  so  that  it  would  not  become  completely 
choked  up  under  such  conditions,  and  means 
had  also  to  be  provided  to  prevent  the  liner 
sediment  entering  the  pipe. 


sides  with  expanded  metal,  spiked  to  the  tim- 
ber walls.  V 

The  floors  of  the  tanks  were  made  by  first 
covering  the  ground  (.which  con'Sisted  of  a 
compact  mass  of  boulders  and  gravel)  with 
expanded  metal,  held  in  place  by  numerous 
%-in.  anchor  bolts  driven  between  the  boul- 
ders. On  this  as  a  bed  M  ins.  of  concrete  was 
floated.  The  object  of  the  anchor  bolts  was 
to  withstand  the  upward  pressure  which  oc- 
curred at  extreme  high  water. 

Each  tank  is  supplied  with  a  -Ixo-ft.  inlet 
gate,  and  there  is  also  one  of  the  same  di- 
mensions at  the  lower  end,  which  admits  the 
Waaler  to  the  supply  main  leading  to  the  city. 
.\  lew  feet  in  front  of  the  lower  gates  are 
placed  two  rows  of  screens,  extending  across 
the  entire  width  of  both  tanks.  There  arc  16 
screens  in  all,  each  5  ft.  square,  having  iron 
frames,  backed  with  heavy  steel  wire  netting, 
and  fitted  in  front  with  light  wooden  frames 
on  which  the  fine  screens  arc  fastened.  The 
screens  are  operated  by  a  hydraulic  hoist, 
which  lifts  a  row  of  8  at  a  time,  the  whole 
row  being  cleaned  by  means  of  a  strong  jet  of 
water.    The  refuse  falls  into  a  cement  trough 


slight  sunnnit  in  profile,  the  wood-?iave  pipe 
is  30  ins.  diameter.  Tlic  total  length  of  the 
wood  pipe  is  4%  miles.  The  staves,  of  which 
the  pipe  is  built,  have  a  thickness  of  2  ins., 
and  were  chiefly  fir  timber,  although  some 
cedar  was  used.  These  staves  were  manufac- 
tured near  the  site  of  the  work.  The  hunber 
used  in  the  sediment  tanks  and  intake  build- 
ings was  also  cut  on  the  works,  a  portable 
sawmill  and  logging  donkey  engine  having 
been  procured  for  this  purpose. 

The  price  of  the  class  of  lumber  required 
would  have  been  $40  per  M.  ft.  B.  M.  if  pur- 
chased at  the  mills  in  Vancouver.  The  neces- 
sary haulage  and  handling  would  have  in- 
creased the  cost  to  at  least  $50  per  1,000  ft. 
The  actual  cost  of  the  lumber  used  in  the  pipe, 
including  equipment,  was  $28.50  per  1,000  ft. 

The  wood  pipe  is  supplied  with  two  30-in. 
gate  valves,  one  placed  about  1%  miles  and 
the  other  about  3  miles  below  the  intake. 
These  positions  were  selected  partly  for  use 
in  case  of  emergency  and  partly  to  facilitate 
the  construction  of  the  pipe.  The  pi^e  in  one 
place  will  be  subjected  to  a  pressure  due  to  a 
static-head    of   210    ft.,   and     on    this    portion/ 
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Fig.    1 — Plan    of    Intake,    Vancouver    Water    Works, 


The  intake.  Fig.  1,  is  formed  by  a  hewn 
cedar  crib  with  rock  filling,  13  ft.  high.  It  has 
two  openings,  each  5  ft.  in  width,  and  on  the 
face  of  each  opening  is  placed  an  oak  rack,  set 
in  an  iron  frame.  The  water  enters  the  intake 
at  right  angles  to  the  direction  of  the  stream, 
the  faces  of  the  racks  being  parallel  with  the 
axis  of  the  stream.  This  allows  boulders  and 
most  of  the  heavy  sediment  to  be  swept  away, 
as  the  current  of  the  stream  is  stronger  than 
the  current  of  water  entering  the  intake. 

About  50  ft.  below  the  intake  a  low  weir, 
composed  of  large,  broken  rocks,  extends 
across  the  creek.  This  weir  is  only  of  such 
height  as  to  keep  a  sufficient  depth  of  water 
on  the  intake  during  extreme  low  water 
periods. 

The  water,  after  passing  through  the  racks. 
enters  an  llxl4-ft.  forebay.  From  this  there 
is  an  open  conduit  6  ft.  in  width,  of  hewn 
cedar  cribwork.  This  conduit  extends  down 
stream  along  the  bank  of  the  creek  for  a  dis- 
tance of  300  ft.  Its  upper  end  is  furnished  with 
a  6xl0-ft.  head-gate.  .\i  the  lower  end  of  the 
open  conduit  is  placed  a  scour-gate,  discharg- 
ing into  the  creek,  to  flush  out  the  sediment 
which  may  enter  the  intake  and  deposit  itself 
along  the   flume. 

Just  below  are  located  two  sediment  tanks, 
Fig.  2,  designed  to  separate  the  finer  sediment 
and  floating  matter  from  the  water  and  pre- 
vent it  entering  the  pipe.  These  tanks  are 
built  of  6xl2-in.  saw'n  cedar  timbers,  the  sticks 
all  being  placed  flat  and  drift-bolted  together, 
with  frequent  tie-sticks  extending  into  the 
bank.  Each  tank  is  20x100x1)  ft.  deep,  and  is 
lined  with  3  ins.  of  concrete,   fastened  on  the 


in  the  floor  and  is  carried  out  into  the  creek. 
The  water  for  this  work  is  supplied  from  a 
small  mountain  stream  through  a  4-in.  pipe, 
under   a   125   ft.   head. 

Across  the  bottom  of  both  tanks  is  placed 
a  weir  or  baffle,  18  ins.  in  height,  situated  about 
0  ft.  in  front  of  the  screens.  Its  duty  is  to 
prevent  the  sunken  matter  and  heavier  sedi- 
ment from  coming  in  contact  with  the  screens. 

Just  above  the  weir  is  built  a  skimmer, 
which  crosses  both  tanks.  This  contrivance 
makes  provision  for  the  overflow  and  carries 
off  all  floating  matter. 

Each  tank  is  provided  with  a  scour-gate,  24 
ins.  square,  placed  on  the  floor.  A  tank  can 
thus  be  flushed  out  W'ithout  interfering  with 
the  supply  to  the  city. 

The  Supply  Main. — Before  constructing  the 
supply  main,  a  good  wagon  road  was  built 
along  the  pipe  line.  It  has  a  maximum  grade 
of  4%  per  cent  and  a  total  length  of  7  miles. 
For  the  first  3%  miles  below  the  intake  it  is 
located  on  the  westerly  side  of  Seymour 
Creek,  It  then  crosses  the  creek  on  a  steel 
bridge,  and  extends  along  the  easterly  side  to 
the  Second  Narrows  of  Burrard  Inlet.  ."Vbout 
half  a  mile  below  the  bridge  the  creek  passes 
through  the  Seymour  Canyon,  a  deep  cleft  in 
the  rock,  having  almost  perpendicular  walls. 
Here  the  road  is  excavated  through  rock  along 
the  edge  of  the  canyon  for  some  distance  and 
is   verv  picturesque. 

Woods. avc  Pipe. — The  pipe  line  is  along 
the  side  of  the  road  farthest  away  from  the 
creek.  For  the  first  1,000  ft,  it  consists  of  a 
continuous  wood-stave  pipe,  36  ins,  inside  di- 
ameter.    From   this  point,  w'here    there    is    a 


( which  is  near  the  bridge)  the  steel  bands  are 
spaced  1%  ins,  c.  to  c.  The  bands  are  of  Vz-m. 
steel,  fitted  with  forged  steel  shoes,  and  have 
an  average  spacing  of  3%  ins.  c.  to  c. 

Bridge  Crossing. — The  crossing  of  the  bridge 
is  made  with  a  32-in.  continuous  steel  riveted 
pipe,  with  bends  and  special  connections  for 
wooden  pipe  at  both  ends.  It  rests  upon  the 
floor-beams  of  the  bridge,  and  is  provided  with 
a  6-in,  blow-off  valve  at  the  center.  The 
watertight  connections  between  this  steel  pipe 
and  the  w'ooden  pipes  are  made  with  ordinary 
lead  joints.  Where  the  pipe  line  crosses 
ravines  or  small  hillside  creeks,  it  is  sup- 
ported on  substantial  cedar  trestles,  and  is  en- 
closed in  cedar  cribwork  filled  in  with  sand 
and  gravel. 

In  places  where  it  is  thought  there  might 
be  danger  from  fires,  the  pipe  line  is  supplied 
with  2-in,  globe  valves,  with  a  length  of  hose 
and  a  nozzle  in  each  nlace,  enclosed  in  a  small 
house. 

Jl'clded  Steel  Pipe. — From  the  canyon  downi 
to  the  Second  Narrows  the  pipe  line  is  con- 
structed with  24-in.  lap-welded  steel  pipe.  The 
shell  of  the  pipe  has  a  thickness  of  .5/16  in, 
(being  the  standard  thickness  of  plate  with 
which  this  kind  of  pipe  of  the  above  diameter 
is  inadeV  It  is  in  about  19-ft.  lengths,  and  is 
known  as  "Stewart's  patent  inserted  joint  lap- 
welded  steel  pipe,"  costing  $3,80  per  ft.  de- 
livered at  Vancouver. 

.^t  the  upper  end  the  pipe  is  supplied  with 
a  gate-valve  and  a  6-in,  blow-off.  At  the  Nar- 
rows it  connects  with  the  two  I8-in,  sub- 
merged mains  by  means  of  a  Y  special,  and' 
is  supplied  with  a  6-in,  lilow-off  placed  withim 
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a  concrete  well,  which  also  encloses  the  V  and 
two  18-in.  gate-valves.  This  "ortion  is  covered 
with  tidal  water  at  times. 

Submerged  Mains.— l\-\e  total  distance  across 
the  Second  Narrows  is  2,600  ft.,  but  only  1,000 
ft.  of  the  channel  is  deep  water,  the  rest  being 
tidal  flats  uncovered  at  low  water.  In  the  cen- 
tral portion  of  the  channel,  which  has  a  depth 
of  85  ft.  at  low  water,  two  18-in.  flexible  cast- 
iron  pipes  are  used,  in  lengths  of  9  ft.,  with  a 
iy2-in.   shell.     Each   pipe   length   weighs  3.300 


was  paid   for  per  cubic  yard,  making  the  av- 
erage cost  of  the  trencli  73  cts.  per  lin.  ft. 

Cost   of  Wood-stave  Pipe:  Per  lin.  ft. 

Excavation   of  trencli   (contract) $0.73 

Building  pipe   39 

Steel  ban.is.   including  haulage 1.38 

Lumber,   including  haulage 65 

Tongues,    including   haulage 02 

Paint  for  bands,  including  haulage 02 

Inspection    .^ 01 

Back-filling  over  pipe   (day   labor) 2.5 

Total    $3.45 


form  the  banks  of  the  reservoir,  the  finer  being 
placed  on  the  inside  slopes  and  the  coarser 
material  and  rock  on  the  outside.  The  total 
excavation  was  about  80,000  cu.  yds.,  of  which 
18,000  cu.  yds.  were  from  solid  rock.  This 
rock  was  placed  around  the  outside  of  the 
earth-bank,  forming  a  riprap  extending  frotn 
the  bottom  to  the  top  of  the  bank  for  its  en- 
tire length,  and  adding  to  its  stability  as  well 
as  greatly  improving  its  appearance.  The  ex- 
cavation was  performed  under  contract  by  Mr: 
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Fig.  2 — Section  of  Sedimentation   Basin.  Vancouver  Water  Works. 


lbs.,  and  each  joint  is  capable  of  a  deflection 
of  19°.  The  pipe  is  of  the  ball  and  socket 
type.  The  ball  is  formed  bv  running  lead 
into  the  joint  after  the  pipe  has  been  placed. 
The  shore  comiections,  amounting  to  1,000  ft.. 
are  made  partly  of  steel  and  partly  of  ordinary 
cast-iron   pipes. 

Sfcel  Pipe. — The  conduit  from  the  Second 
N'arrows  to  the  city,  a  distance  of  about  3 
miles,  is  a  24-in.  lap-welded  steel  pipe,  with 
the  exception  noted  below.  Its  connection 
with  the  ;ubmerged  pipe  is  made  by  means 
of  a  Y,  tlie  same  as  on  the  north  shore,  but. 
m  addition,  the  two  18-in.  gate-valves  have  two 
18-in.  check-valves  bolted  to  them.  The  pipe 
passes  under  the  railway  tracks  in  a  concrete- 
lined  tunnel,  in  wliich  is  nlaced  a  special  steel- 
riveted  pipe,  with  the  necessary  T  and  bends 


Fig.  3 — Detail  of  Concrete  Lining  for  Reser- 
voir, Vancouver  Water  Works. 

all    riveted    together    and    restine    in    concrete 
saddles  and  concrete  backings  at  the  bends. 

The  pipe  line,  after  passing  through  the  tun 
nel,    follows    the    railway    right-of-way    for    a 
distance  of  about  half  a  inile,  and,  in  accord- 
ance with  an  agreement  with  the  railway  com- 
pany, this  portion  is  made  of  %-in.  steel  plates. 

The  total  length  of  the  main  from  the  intake 
to  the  city  is  about  10%  miles,  and  the  capac- 
ity of  the  system  9,000,000  gals,  per  day,  or 
about  equal  to  that  of  the  present  Capilano 
system. 

Cost  Data. — The  wagon  road  along  Seymour 
Creek  was  built  by  contract  at  a  cost  of  $44,- 
500.  The  work  contained  some  very  heavy 
side-hill  cuttings  -and  a  considerable  quantity 
of  rock   work. 

The  pipe  trench  for  most  of  its  length  was 
excavated  through  a  compact  mass  of  large 
boulders  and  gravel,  deposited  by  glacial  ac- 
tion. That  portion  along  the  edge  of  the  can- 
yon was  excavated  through  granite  rock.  The 
trench  for  the  wooden  pipe,  4  ft.  in  depth  by 
5  ft.  in  width,  was  excavated  by  contract,  the 
price  beiuT  49  cts.  per  lin.  ft.     The  rock  work 


Cost   of  the   Steel  Pipe: 

Excavating  trench  (day  labor) $n.S5 

Steel  pipe   3.80 

Laying  and  making  joints,  including  lead.     .23 

Back-filling    25 

Haulage  of  steel  pipes  (day  labor) 07 

Total    $.5.20 

Summary  of  the  Cost  of  the  Whole  Work   Per- 
formed: 

North  Side  of  Burrard  Inlet: 

Wagon    road    (contract) %  -14,300 

Wharf  and  approach  at  Narrows  (con- 
tract)           6,000 

Steel   bridge    7,000 

Warehouse  and  camp  buildings 1,50Q 

Intake   and    sediment   tanks,    including 

lumber,  screens,  gates,  complete   (day 

labor)     19,300 

Wooden-stave   pipe   line 7S.500 

Steel    pipe    line    (day   labor) 76,500 

(3ate-valves,    special    steel    pipe,    bends, 

air  valves,  etc 3,500 

Trestles  and  culverts  (day  labor) 3,500 

Repair  work  to  road,  cutting  out  slides 

and  corduroy  work  (day  labor) 3,500 

Protection  work  to  pipe  line,  riprap  and 

crib  work  (day  labor) 5,500 

Telephone  line    1.000 

Portable  sawmill    ''•  S2 

Logging    donkey    engine 3,000 

Rough    lumber    in    stock 9,000 

Teaming     IMO 

Total    $270,000 

Submerged    Main:  . 

Flexible  c.i.  pipe,  1.000  ft $  S.aOO 

Hauling  flexible  pipe   (day  labor) 4,000 

l.CnO  ft.   steel  and  c.i.  pipe  (shore  con-  __ 

nectlon)    '.=00 

Laving  pipe  and  making  shore  connec- 
tions,   including    delivery    from    city 

of  all  pipes l."™ 

Gate  valves  and  specials -.ouu 

Lumber  and  tools ■  ■  ■  •  puu 

Protection  work,  riprap  and  concretmg  l,uuo 

Lead   -  ^■'"''' 

Total    ?  27.000 

South  Side  of  Burrard  Inlet: 
Tunnel    under   railway   track,    concrete 

lined,  with  40-ft.  shaft $     2.000 

Special    steel    riveted    pipe,    with    con- 

Crete   saddles  and   anchoring .i.OOU 

Steel    main    to    city,    connectmg      with 

Capilano  system,   complete ■     ab.o"" 

Total    5  ".0°" 

This    brings    the    cost    of      the      Seymour 
Creek   system,   at   the   present   date   up^_^^^  ^^^^ 

For  engineeririgand  superintendence 11.000 

.pQf^,    $399,000 

This  amount  does  not  include  the  cost  oi 
the  land  purchased  for  reservoir  sites,  fore- 
shore land,  pipe  line  right-of-way,  and  legal 
expenses.  The  cost  of  the  ordinary  labor 
varied  from  $2.80  to  $3  per  day  of  10  hours. 

Reservoir. —In  addition  to  the  ^'''O^^  work 
there  is  now  being  constructed  ;i  24,000,0llU- 
trallon  distribution  reservoir  to  be  used  for  a 
high-level  svstein.  This  reservoir  is  situated 
about  1  mile  smith  of  the  city  boundary  on 
the  top  of  a  roekv  hill,  known  as  Little  Moun- 
tain, and  has  an  elevation  of  395  ft.  above  sea 
level  at  high  water  mark. 

The  formation  at  the  site  of  the  reservoir 
consists  of  a  top  layer  of  very  compact  sand, 
•travel,  and  boulders,  from  3  to  4  ft.  in  thick- 
ness overlying  hardpan,  wdiich  rests  on  trap 
rocic'      The    material    excavated    was    used    lo 


M.  P.  Cotton,  of  Vancouver,  who  received 
54  cts.  per  cu.  yd.  for  earthwork  and  $1  per 
cu.  yd.  for  rock-in-nlace. 

With  the  exception  of  the  top  layer  of  about 
•3  ft.,  the  entire  mass  had  to  be  drilled  and 
blasted  after  which  it  was  excavated  with  a 
steam  shovel  and  hauled  to  place  by  dump  cars. 
For  this  purpose  a  track  was  carried  around 
on  top  of  the  bank  and  shifted  as  the  work 
advanced.  The  wages  paid  on  the  work  ranged 
from  25  cts.  to  35  cts.  per  hour. 

The  bottom  lining  will  consist  of  concrete 
slabs  not  greater  than  12  ft.  square  by  AVi  ins. 
thick,  with  V-shaped  joints,  which  -will  be 
tilled  with  the  best  quality  of  clay  or  asphaltum. 

The  side  slopes,  which  are  1  on  2,  will  be 
lined  with  reinforced  concrete,  with  expansion 
or  parting  joints  every  50  ft.     This  lining  will 
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Fig.  4 — Details  of  Expansion  Joints  in  Reser- 
voir Lining.  Vancouver  Water  Works. 

have  an  average  tliickness  of  4%  ins.  and  will 
be  reinforced  with  Clinton  electrically-welded 
wire.  The  reinforcement  for  the  bottom  half 
will  weigh  about  42  lbs.  per  100  sq.  ft.,  and 
the  top  half  24  lbs.  per  100  sq.  ft.  This  rein- 
forcement will  be  held  in  place  during  the  con- 
struction of  the  lining -by  flat  anchor  rods, 
driven  into  the  bank,  and  the  concrete  will 
l)e  poured  into  the  forms  in  a  wet  condition. 

.'\11  concrete  used  in  the  work  will  consist 
of  the  following  ingredients:  1  part  of  Port- 
land cement,  2  parts  coarse,  sharp  sand,  2  parts 
broken  rock,  free  from  dust  or  dirt,  which  will 
pass  through  a  ring  half  an  inch  in  diameter, 
2  parts  broken  rock,  free  from  dust  or  dirt, 
which  will  pass  through  a  ring  1  in.  in  diani 
eter. 


Bids  are  to  be  opened  this  spring  for  the 
construction  of  the  Panama-David  R.  R.  'I'he 
Panama  Assembly  has  approved  the  bill  ;ui- 
tliorizing  President  Arosemena  of  Panama  to 
receive  bids  for  the  work.  The  cost  of  this 
work   is  not  lo  exceed  $10,000,000. 


Methods  and   Costs  of   Operating   the 
Washington,     D.   C.     Slow      Sand 
Filter  Plant  With  Particular  Ref- 
erence to  Handling  Sand.* 

The  Washington  ultraiioii  plant  was  omn 
pleted  anil  put  in  oporation  in  (.)ctobcr,  I'Mo. 
It  consists  of  a  piinipiiii;  station  lor  raising 
the  water  from  the  McMillan  Park  Reser- 
voir to  the  lihcr  beds;  l'!>  lihcrs  of  the  slow 
sand  type,  having  an  elTcctive  area  of  1  acre 
each;  the  tiltered-watcr  reservoir,  having  a 
capacity  of  about  lo.OOO.OOO  gals.,  and  the 
necessary  piping  and  valves  for  carrying  wa- 
ter, controlling  rates  of  filtration,  etc'. 

The   li Iters  and   liltcred- water   reservoir  are 
built  entirely  of  concrete  masonry.    Tlie  floors 
are  i^^i  inverted  groined  arches  upon  wliich  rest 
the   piers    for   supporting   the     groined     arch 
vaulting.     The  filters  contain,  on  an  average, 
40  ins.  of  filter  sand  and  12  ins.  of  filter  grav- 
el.   The  gravel  is  graded  from  coarse  to  line; 
the   lower   and   coarser   part   acts   as   part   of 
the  underdrain  system,  and  the  upper  and  fin- 
est  layer   supports   the   filter  sand.     The   raw 
water  from  the  pumps    is  carried  to  the  lilters 
through  riveted  steel  rising  mains  which  have 
2<'-in.  cast-iron  branches  for  supplying  tlic  in- 
dividual filters.    The  filtered  water' is  collected 
in    the    underdrainage   system   of   the   several 
filter  beds,  and  is  carried  through  'JO-in.,  cast- 
iron  pipes  til  the  regulator-houses.    These  reg- 
ulator-houses  contain   the     necessary     valves, 
registering  apparatus,  etc.,   for  regulating  the 
rate   of   filtration,   showing   the   loss   of   head, 
shutting  down  a  filter,  filling  a  filter  with  fil- 
tered   water    from    the    underdrains,   and    for 
turning    the    water   back    into    the    raw-water 
reservoir,  or  wasting  it  into  the  sewer.     From 
the  regulator-houses,  the  filtered  water  flows 
directly  to  the  filtered-water  reservoir.     Gen- 
erally,   five    filters    are    controlled    from    one 
house,  but  there  are  two  cases  wOiere  the  reg- 
ulator-houses are  smaller,  and  onlv  two  filters 
arc  controlled  from  each. 

The  dirty  sand  removed  from  the  filters 
is  carried  by  a  portable  ejector  through  one 
or  more  lengths  of  3-in.  hose  and  a  fixed  line 
of  4-in.  pipe,  to  the  sand  washers.  From  the 
sand  washers,  the  washed  sand  is  carried  to 
the  reinforced  concrete  storage  bins,  each  of 
which  has  a  capacity  of  250  cu.  yds.-,  and  is 
at  such  an  elevation  that  carts  may  be  driven 
under  it  and  loaded  through  a  gate. 

Until  .Xpril,  lOoft.  the  sand  w^as  replaced  in 
the  filters  by  carts  which  w^ere  filled  through 
the  gates  in  the  sand  bins.  It  was  then  hauled 
to  the  top  of  the  filter  beds  and  dumped 
through  the  manholes  on  the  chutes,  which 
could  be  revolved  in  any  direction.  These 
chutes  were  used  to  prevent  the  sand  from  be- 
mg  unduly  compacted  in  the  vicinity  of  the 
manholes,  and  to  facilitate  spreading  it  in  the 
filters.  Since  .-Kpril,  1909.  all  the  sand  has 
been  replaced  by  the  hydraulic  method.  An 
ejector  is  placed  under  the  gate  in  the  sand 
bin,  and  the  sand  is  carried  in  a  reverse  direc- 
tion from  the  bin  through  the  4-in.  piping  and 
one  or  more  lengths  of  hose  to  the  filter  bed. 
This  process  has  lowered  the  cost  of  re-sand- 
ing considerably,  and  present  indications  are 
that  It  will  prove  entirely  satisfactory  in  every 
way. 

Washington  Aqueduct.— The  water  supplv 
of  Washington  is  taken  from  the  Potomac 
River,  at  Great  Fall.s,  about  16  miles  above  the 
city.  At  that  place,  a  dam  has  been  built 
across  the  river,  which  holds  the  water  at  an 
elevation  of  1.50..5  ft.  above  mean  tide  at  Wash- 
ington. From  Great  Falls  the  water  flows  by 
gravity  for  a  distance  of  16  miles  through  a 
9-ft.  conduit,  three  reservoirs,  and  a  tunnel. 
From  McMillan  Park  Reservoir,  the  last  of 
the  three,  the  water  is  lifted  bv  centrifugal 
pumps  about  21  ft.  to  the  filters.'  After  pass- 
ing through  the  filters,  it  flow-  to  the  filtered- 
water  reservoir,  and  later  to  the  cirv  mains. 
In  its  passage  from  Great  Falls  to  t!i'<-  filters, 
the  water  flows  through  three  settliiisj  reser- 
voirs, which  have  already  been  referred  to. 
These  reservoirs  are  known  as  the  Dalccarliai 
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l«bor  mi^^als  R"/^'I>'!J.-M   the   time   the   filters   were   first 

I'umpii.K  .-.tuition  :.. !.  i:.;::: . !     o.?s        completed     and     consequently,    the    work    of 

Sand  li.uuiliiig  0.27        cloaniiig   the    filters   was   carried     on      in   the 

rl"ki.m'tiiw^^^ Vsl'      "'''-'■';.^''«"^''    "Av    of   scraping   by   band   and 

ilaln"^tlw    ..::;;;:;:;;:::;:::::::•••  tit    ^  '"'!'»s  out  the  sand  m  barmws.  This  meth- 

od  ot   cleaning  was  used   from  October    190.5 

,;       7°'"'    ^-■'"'''        fo   April,    1900;    then    the    regular    sand-hand- 

!\m        ■  ,  ,  .        .  , .        ''"K  system  was  commenced 

Office  niul  Inboiatory   $0.13  a^  »;,„„„    ,i„,:.,      ,i       r     I^ \ 

I'lMupinj;  .station 0  69  .,'^'  '"""'  during  the   first  two  summers  the- 

San.l  iKuuning   0.02        filters    were    in    operation,    considerable    difli- 

r:ukinrK.-o^^^^^^ Vri'      7">-  jas     experienced      in      keeping     them 

.Main  office    ..:::::;.■.■.■.".•.■:::;•; ool        cleaned  as   fast  as  was   necessarv  to  provide 

Total    $1.24        •■'"    ample    supply    of    filtered    water       For    a 

Grand  total  $3.80        short    period    in    each    .summer    it   was    found 

•|0.02  r,.i    luw  sand  liandllng  system.  necessary   to   organize   night  shifts    and   keen 

t$0.,.  ,    .and  handlingr  system.  the  work  of  cleaning  in  progress  for  frotii   16 

: —       to  24  hours  per  day. 

the  Georgetown,  and  the  McMillan  Park  Res-  ■  ^"  "^^^^  '"  relieve  the  situation  at  such 
ervoirs,  and  have  available  capacities  of  141-  "™^^;.  '"^  expedient  of  raking  was  tried.  This 
000,000,  140,000,000,  and  180,000,000  gals  re-  '''''''*  '"■'*  ^'tempted  with  the  filters  filled  with 
spectively.  .         water;  the  eflauent  was  first  shut  off  in  order 

-,.,.,„,„  „.  to  prevent  a  downward  flow  of  water,  and  the 

lurbulity.—The  Potomac  River  water  is  filter  was  then  naked  or  harrowed  from  boats 
rather  turbid,  the  turbidity  being  cause  by  very  This  method  was  not  satis factorv  however 
fine  particles  ot  clay'.  The  river  is  subject  to  as  the  work  was  neither  as  uniform  nor  as 
sudden  fluctuations,  it  being  no  uncommon  thorough  as  necessarv.  Later  the  filters  were 
^  i^A^  ll  ^''^  f  '"I,'"^'"y.  °f  100,?".e  d-iy.  a"<l  flrained  to  the  neces'sarv  depth,  and  the  sur- 
1.000  the  next.  The  high  turbidity  usually  face  of  tlie  sand  was  thoroughly  stirred  with 
disappears  about  as  rapidly  as  it  comes,  and       iron  garden    rakes.     The    filters     were     then 

IS   seldom   higher   than   500    for   more   than   5       _^ 

days  at  a  time.  It  is  frequently  the  case, 
however,  that  a  succession  of  waves  of  high 
turbidity  will  appear  so  close  together  that 
the  effect  of  one  has  not  disappeared  before 
that  of  another  is  felt. 

The  clarification  of  the  water  supply  begins 
at  the  dam  at  Great  Falls.  Here,  it  is  a  clari- 
fication by  exclusion,  for  when  an  excessive 
quantity  of  mud  appears  in  the  river  water,  the 
gates  are  closed,  and  the  muddy  water  is  al- 
lowed to  flow  over  the  dam  and  form  mud- 
bars  in  the  Lower  Potomac,  while  the  city  is 
supplied  from  the  water  stored  in  the  three 
settling  reservoirs.  Until  a  comparatively 
recvent  date,  the  excessively  muddy  wate'r 
was  never  excluded,  having  been  taken,  like 
other  decrees  of  Providence,  as  it  came. 

When  the  reservoirs  are  well  filled,  and  the 
consumption  of  water  is  less  than  70,000.000 
gals,  per  day.  it  is  safe  to  close  the  gates  at 
Great  Falls  for  a  period  of  about  4  days. 

While  a  considerable  reduction  in  turbidity 
IS  effected  in  each  of  the  reservoirs,  the  bulk 
of  the  mud  is  deposited  at  the  upper  end  of 
Dalecarlia  Reservoir.  This  reservoir  had  be- 
come so  completely  filled,  that,  in  1905,  it  was 
necessary  to  dredge  a  channel  through  the  de- 
posit, in  order  to  allow  the  water  to  pass  it. 
During  the  summers  of  1907  and  1908,  a  lO-in. 
hydraulic  dredge  removed  more  than  100.000 
cu.  yds.  of  mud  which  had  been  deposited  in 
this  reservoir.  The  mud  deposited  in  George- 
town and  McMillan  Park  Reservoirs  is  so 
fine  that, the  accumulation   of   many  vears  is 


TABLE  IT.— LIST  OF  EMPLOYEES.  R  \TES  OF' 

PAT,  AND  APPROXIMATE  COST  FOR 

SUPPLIES. 

1  Superintendent    $  3  ODO' 

1  Cliief  chemist  and  assistant  snpt..  2'l00 

1  First    assistant    chemist 1500 

1  Second   assistant   chemist I'OOO' 

1  Stenographer  and   clerli i'oqo 

1  Surveyor     1  'OQ 

1  Laboratory    helper    720 

1  Janitor    '[''        goQ. 

1  Ciiief   steam    engineer l.SOO 

1  First   assistant   steam    engineer.  .  l'440 

1  Second   assistant   steam   engineer IMO- 

3  Oilers,   at   $900   each •)  700 

3  Firemen,  at  $900  each 2'70n- 

3  Laborers,   at   $540  each i'620 

1  Filter    foreman    I'^OO 

2  Foremen,    at    $900    each I'ioO- 

I  Timekeeper 'goo- 

3  Watchmen   and  gauge  tenders,  at  $900 
each    2  700' 

1   Machinist   ' l'l40 

1  Blacksniitli     !...*!!'       '900 

1  Storekeeper     gofl. 

J  Painter     goo 

1  Meclianic     900 

1  Electrician    !!!!!!!!!!        900 

4  Skilled  laborers,   at   $600  each '.'..'.     2,400' 

1  Watchman   and   special   officer 900 

1  Recorder   720- 

27  Laborers,  at  $1.50  per  day  for'  SOo'  days  12,150 
3  Teams,  at  $2.00  per  day  for  200  davs. .     1,200- 

laboratory    and    office    supplies 2,700- 

Filter   supplies,    tools,    hose,    repair    of 

roads,    parks,    shrubs,    etc 8,820- 

Pumping    station    supplies,    oil.    waste, 

packing,  repairs,  etc 3,570- 

3.600  tons  of  coal,  at  $3.15   per  ton 11,340 

Charges  in  U.  S.  Engineer  office,  labor.     2,900 
Charges  in  U.   S.  Engineer  office,   ma- 
terials     ■ 400- 

Total    $82,000- 


LjecMng.     Washing.     Smoothing. 


$0.03 
0.03 
0.02 
0.03 

d.bi 


0.04 
0.0] 


$0.02 
0.01 

O.Ol 

0.01 


0.0] 

0.01 
0.01 
0.01 


•Rearranged  and  condensed  from  -Wntcr 
Purification  Plant  at  Washington.  D  C  -  pr-- 
sults  of  Operation,"  bv  E.  D.  H.i-.Jv  r»-oc'  vin 
Soc.  C.  E..  Vol.  XXKVT.  p.  1560. 


lABLE    IIL— AVERAGE     COST     FOR     LABOR     FOR   SAND 

-v.Tnntii  c    ■^*'.   ^'"'0"    Gallons    Pumped    to    Filter, 

1!)09  Scraping,    i^-^  — ----      ^--.• 

-JuIV     $0.10 

August    0  07 

September     o  05 

October    o'og 

November     o  0-' 

December    n  fl" 

1910. 

January    o  Q4 

February     q'.OI 

March     ,,.04 

t^P"!     0.10 

May     ij  02 

■June    0,02 

Average    $0^ 

1909. 

•J"'y    •■ $0.08 

August    ; 0.07 

September    n  07 

5'^tober    o'.OO 

November    q  jn 

December    ni ■' 

1910.  •'- 

January    ^  ,  (^ 

February    (j'n- 

March     n'nc 

April  :;:  Ifi 

May    o.OC 

•J""^    0.06 

■Average    •  ^^ 


HANDLING.    1909. 
Raking:  Re-sanding.     Total. 


Pei 


.$0.21 
0.16 
0.13 
0.15 
0.06 
0.04 

0.07 
0.10 
0.06 
0.15 
0.03 
0.04 

$0.10 
Cubic 

$0.15 
0.15 
0.17 
0.15 
0.23 
0.25 

0.19 
.  11.15 
0.11 
0.09 
0.09 
0.12 


$0.01 
Yard   of   Sand. 

$0.03 
0.03 
0.03 
0.03 
0.02 
0.04 


$0.0] 


$0.01 
0.02 
0.02 
0.01 

0.02 

6.01 
0.02 
0.01 
0.02 

$0.01 


0.03 
0.03 


$0.01 
0.01 
0.01 
0.0] 
0.02 
0.02 

0.02 
0.01 
0.02 
0.01 

0.01 

0.01 


$1-1.14 


$0.02 


$0.01 


$0.21 
0.04 
0.27 
0.12 

O.'Ol 


0.02 
0.05 
0.06 
0.1] 
0.01 

$0.0^ 


$0.10 

n.U 
0.17 
0.09 

0.  OS 


0.09 
0.0.^ 
0.05 
0.06 
0.10 

$0.10 


$0.57- 
0.31 
0.49 
0.39- 
0.10- 
0.06 

0.14 
0.17 
0.17 
0.38 
O.IS 
0.08- 

$0.26 


$0.37 
0.37 
0.45- 
0.34 
0.37 
0.51 

0.31 
0.32 
0.27 
0.25- 
0.25- 
0.29- 

SO.S-t 


filled  with  filtered  water  tlirougli  the  uiuler- 
drains  and  put  in  service. 

This  latter  method  proved  so  satisfactory 
that  it  has  been  resorted  to  at  all  times  when 
the  work  was  at  all  pressing.  When  the  runs 
were  of  short  duration,  and  the  depth  to 
which  the  mud  had  penetrated  the  filter  sand 
was  slight,  a  raking  seemed  to  be  nearly  as 
effective  in  restoring  the  filter  capacity  as  a 
scraping ;  it  could  be  done  in  8  hours  by  3 
laborers,  and  there  seemed  to  be  no  ill  effects 
from  lowered  efficiency. 

Sand  Handling. — For  the  first  three  years 
of  operation,  the  sand  was  carried  from  the 
sand  bins  in  carts  and  dumped  through  the 
numerous  manholes  of  the  filters  on  chutes 
which  could  be  revolved  in  various  directions, 
in  order  tn  facilitate  the  spreading  of  the 
sand  evenly  over  the  surface  of  the  filter. 

About  a  year  ago.  however,  this  method 
was  changed,  by  substituting  sand  ejectors 
for  the  carts.  By  this  method,  an  ejector  is 
either  attached  to,  or  placed  directly  under, 
the  outlet  gate  of  the  sand  bin,  the  gate  is 
opened,  and  the  ejector  is  started.  From 
this  ejector,  the  sand  is  carried  back  through 
the  line  of  4-in.  fixed  pipe,  and  one  or  more 
lengths  of  3-in.  hose,  to  the  point  of  dis- 
charge in  the  filter  bed  which  is  being  re- 
sanded. 

In  re-sanding  a  filter,  it  is  first  filled  with 
water  to  the  proposed  depth  of  the  sand  layer. 
The  outlet  end  of  the  house  is  connected  to 
a  3-in.  pipe  which  is  supported  on  a  boat,  and 
the  sand  is  discharged  through  this  pipe  at 
the  point  required.  Work  is  first  begun  at  the 
far  end  of  the  filter,  and  it  is  gradually  filled 
by  swinging  the  boat  from  side  to  side  and 
backing  it  bv  degrees  to  the  front  end. 


At  first  it  was  feared  that  a  small  ((uantity 
of  mud  would  be  deposited  on  the  surface  of 
the  old  sand,  and  that  this  mud  would  ulti- 
mately cause  subsurface  clogging.  For  this 
reason,  when  this  method  was  first  adopted,  a 
man  was  required  to  rake  the  sand  very  thor- 
oughly in  front  of  the  discharge.  Later,  it 
was  found  that  by  giving  the  end  of  the  dis- 
charge pipe  a  slope  of  about  45°  downward 
from  the  liorizontal,  the  force  of  the  current 
of  sand  and  water  could  be  depended  on  to 
cut  the  old  surface  of  sand  to  any  required 
depth,  and  move  it  ahead  together  with  the 
new  sand,  thus  completely  breaking  up  the 
possible  mud  layer  between  the  old  and  new 
sand  layers,  .\fter  having  used  this  method 
almost  exclusively  for  15  months,  in  which 
time  eleven  lilters  have  been  re-sanded,  and 
'24,531  cu.  yds.  of  sand  have  been  replaced, 
there  seems  to  be  no  indication  of  an  in- 
creased initial  loss  of  head.  The  sand  is  very 
compact,  and  has  no  apparent  tendency  to 
separate  into  different  sizes.  The  general  ap- 
pearance is  similar  to  that  of  very  fine  sand 
on  the  seashore.  The  filters  re-sanded  in  this 
way  have  been  considerably  more  efficient 
than  those  in  which  the  sand  was  replaced 
with  carts,  and  as  yet,  no  harmful  results 
have  been  noted.  The  cost  of  labor  for  sand 
handling,  as  given  in  detail  in  Table  I,  shows 
that  quite  a  perceptible  saving  has  been  effect- 
ed by  the  hydraulic  method.  The  figures 
showing  the  cost  for  sand  handling  do  not  in- 
clude any  charge  for  the  quantity  of  water 
used,  that  item  having  been  cirried  on  the 
pumping-station    account. 

The  cost  for  pumping  water  for  sand  hand- 
ling, including  all  labor,  materials,  and  re- 
pairs,  amounts    tn   $11.00   per   cu.   yd.   of   sand 


ejected  and  washed,  ,ind  $0.03  per  cu.  yd.  iov 
replacing. 

In  addition  to  water  used  for  carrying  tlu' 
sanil  which  is  being  replaced,  it  is  customary 
to  keep  a  slight  upward  flow  in  the  filter,  tlnis 
using  about  500,000  gals,  of  filtered  water  per 
day  for  this  purpose.  .Assuming  the  vahic  of 
this  water  to  be  the  total  cost  for  pumi)iiig, 
tdtering,  etc.,  or  $3.80  per  1,000,000  gals.,  the 
cost  per  cubic  yard  of  sand  replaced  wiuld 
lie  about  $(I.U2  when  one  ejector  is  used.  an<l 
$0.01   when   two   are   in   operation. 

It  is  not  considered  absolutely  neces.sary 
to  have  an  upward  flow  of  water  in  the  filter 
which  is  being  re-sanded,  and  it  is  not  always 
done.  It  was  used,  however,  as  an  additional 
safeguard  against  the  formation  of  a  stratum 
iif  mud  between  the  old  and  new  layers  of 
sand  while  the  hydraulic  method  was  in  an 
experimental   stage. 

Cost  of  Operation. — It  is  frequently  diffi- 
cult to  compare  the  relative  cost  of  corres- 
ponding items  for  different  plants,  because  of 
the  different  methods  of  dividing  the  cost  and 
the  varying  opinions  of  the  officials  as  to 
what  should  properly  be  charged  to  each  item. 

In  order  that  the  data  may  be  in  sufficient 
detail  to  permit  it  to  be  rearranged  to  com- 
pare with  other  plants,  a  list  of  employes 
and  charges  for  supplies  is  given  in  Table 
II.  This  list  accounts  for  the  entire  appro- 
priation for  the  care  and  maintenance  of  the 
filtration  plant,  including  pumping  the  water 
to  the  filters,  parking  and  caring  for  the 
grounds,  buildings,  roads,  sidewalks,  etc.  The 
cost  for  the  various  items  per  million  gallons 
pumped  to  the  filters  is  shown  in  Table  1,  and 
the  cost  per  cubic  vard  of  sand  handled  in 
Table  III. 


STEAM     AND     ELECTRIC     RAILWAY     SECTION 


Deduction  of  a  New  Rational  Formula 

for  the  Most  Economic  Length  of 

Each  of  a  Series  of  Bridge 

Spans. 

Up  'till  20  years  ago,  the  common  rule  for 
determining  the  approximate  length  of  bridge 
span,  where  a  crossing  consisted  of  a  series 
of  spans  supported  by  piers,  was  to  design 
the  spans  so  that  the  cost  of  the  substructure 
would  equal  the  cost  of  the  superstructure. 
In  1890  Mr.  J.  A.  L,  'Waddell,  M.  Am.  Soc. 
C.   E.,   deduced   the   following   rule: 

For  any  crossing,  the  greatest  economy  will 
be  attained  when  the  cost  per  lineal  foot  of 
the  substructure  is  equal  to  the  cost  per  lin- 
eal foot  of  the  trusses  and  lateral  system. 

The  mathematical  demonstration  of  Mr. 
Waddell's  rule  is  reprinted  in  the  1910  edition 
of  Gillette's  "Handbook  of  Cost  Data,"  page 
1489.  It  will  be  noted  that  the  rule  omits  the 
cost  of  the  floor  system,  the  cost  of  which,  as 
Mr.  Waddell  correctly  pointed  out,  is  prac- 
tically independent  of  the  length  of  the  span, 
and  therefore  not  a  factor  in  determining  the 
most  economic  span. 

So  far  as  we  know,  the  correctness  of  Mr. 
Waddell's  rule  has  never  been  disputed. 
Nevertheless  it  is  quite  as  incorrect  as  its  pre- 
decessor, which  Mr.  Waddell  severely  con- 
demned. In  fact  it  usually  gives  results  far- 
ther from  the  truth  than  the  old  rule  that  the 
cost  of  superstructure  should  equal  the  cost 
of  the  substructure  for  a  series  of  spans. 
The  reason  why  this  is  so  lies  in  the  fact  that 
Mr.  Waddell's  rule  fails  to  take  into  account 
the  cost  of  maintenance  and  renewals  of  the 
superstructure,  which  is  an  item  of  very  con- 
siderable importance  in  every  steel  railway 
bridge  and  by  no  means  negligible  in  any 
steel  bridge  whatsoever.  Mr.  Waddell's  rule, 
like  its  predecessor,  involves  the  assumption 
that  both  the  substructure  and  superstructure 
are.  equally  permanent  which  is  rarely  the 
case. 

In  Encineering-Contr.\ctixg.  Oct.  7,  1908 
(reprinted    in    Gillette's    "Handbook    of    Cost 


Data,"  page  1490),  we  gave  data  showing  that 
the  average  life  of  steel  railway  brid.ges  has 
been  less  than  20  years  on  the  main  lines  of 
American  r.iihvays.  Mr.  J.  E.  GreinCr  has 
also  stated  that  the  life  of  iron  or  steel  rail- 
way bridges  "has  been  scarcely  25  years"  in 
America.  The  cause  of  this  short  life  has 
been  the  repid  increase  in  the  weight  of  loco- 
motives and  cars.  Perhaps  we  have  reached 
the  limit  of  weight  or  rolling  stock,  but,  if 
we  are  to  judge  the  future  by  the  past,  we 
certainly  have  not  reached  the  limit;  and,  if 
we  have  not,  the  life  of  steel  brid.ges  built  to- 
day will  probably  be  little  if  any  .greater  than 
was  the  life  of  steel  bridges  built  '211  years 
ago — at  the  time  that  Mr.  Wadilell  deduced 
the  rule  above  quoted. 

Our  object  is  to  present  a  rational  formu- 
la for  determining  the  most  economic  span  of 
each  of  a  series  of  bridges,  taking  into  con- 
sideration not  only  first  cost  but  maintenance 
and  depreciation.  We  shall  show  that,  when 
these  important  factors  are  considered,  a  cor- 
rect rule  (=  equation  17  deduced  belnvv)  to 
be  applied  is  as  follows: 

For  the  most  economic  span,  where  a  scries 
of  spans  rest  on  piers,  the  length,  of  span 
must  be  such  that  the  first  cost  plus  the  cap- 
italised cost  of  annual  maintenance  and  depre- 
ciation of  the  longitudinal  trusses  (or  gird 
ers)  and  the  lateral  system  must  equal  the 
first  cost  plus  the  capitalised  cost  of  annual 
niaintcnaiii  e  and  depreciation  of  the  piers  and 
oilier   siibstruclurc. 

We  shall  also  deduce  a  gener.il  formul.i 
(eq.  16)  that  will  give  the  most  economic 
length  of  span,  for  any  class  of  bridge,  upon 
substitution  of  proper  \alues  fur  the  con- 
stants. 

Proceeding  nnw  to  the  deiiumstr:aiiin  the 
following  symbols  will  be  used  : 

/.^length,  in   feet,  of  span. 

A'^cost,   in   dollars,  of  each  pier. 

5=Cost  of  substructure,  in  dollars,  per  lin- 
eal foot  of  bridge. 

/^=cost  of  trusses,  in  dollars,  per  lineal  foot 
of  bridge. 

y^cost  of  entire  bridge  (piers  and  super- 
structure)   per  linial   foot. 


p^^pnce,  in  dollars,  per  pound  of  steel 
trusses   in  place. 

;f=weight  of  steel,  in  pounds,  per  lineal 
foot  of  entire  superstructure. 

C^a  constant  in  the  straight  line  formula 
for  bridge  weight  {iti=CL+F),  the  value  of 
C  depending  on  the  type  of  l)ridge  and  the 
loadin.g. 

/•^weight  of  steel  floor  system,  in  pounds, 
per  lineal   foot  of  bridge. 

.l/=capitalized  cost  of  annual  repairs  and 
renewals  of  steel  trusses,  expressed  as  a  per- 
centage of  the  first  cost  of  the  trusses. 

A'=capitalized  cost  of  annual  repairs  and 
renewals  of  the  pier,  expressed  as  a  percent- 
age of  the  first  cost  of  the  pier. 

B=width,  in  feet,  of  floor  of  a  highway 
bridge. 

The  weight  per  lineal  foot  of  a  steel  bridge, 
whether  plate  girder  of  truss  bridge,  may  be 
expressed  bv  the  following  general  formula : 
w  =  C  L  +  F   ( 1 ) 

Hence  the  cost  of  the  steel  per  lineal   foot 
of  bridge  is 
T  =  w  p=    p  C  L  +  p  F (2) 

When  the  cost  of  a  pier  is  not  affected  by 
increasing  or  decreasing  the  length  of  bridge 
span,  as  is  usuallv  the  case,  then 
K 

S  =  - (3) 

L 

Kut 

v=T  +  S (4) 

K 

v  =  p  C  L  +  p  F  +  — (5) 

L 

To    determine    the    minimum      value      of    v 
(  =cost  per  lineal  foot  of  entire  bridge),  dif- 
ferentiate eq.   (5),  remembering  that  L  and  y 
are  the  onh-   variables. 
.      "  KdL 

d  v  =  p  C  d  L (ti) 

L- 

Placing  the  first  differential  coefficient 
d  y 

",  we  have 

dL 

K 
P  C  =  -..., (7) 

/;-■ 


K 
Substituting  for  —  its  value  in  eq.   (3),  we 
/. 
have 

(,C^-...  ...(8) 

L 
p  C  L=  S (9) 

But  tCL  is  the  cost  of  the  trusses  per 
lineal   foot  of  bridge,  hence 

T  =  fCL  ..  (10) 

T  =  S   UD 

Hence,  for  the  most  economic  span,  the  cost 
of  the  trusses  per  lineal  foot  of  bridge  must 
equal  the  cost  of  the  pier  per  lineal  foot  of 
bridge,  provided  there  is  no  annual  expense 
for  maintenance  and  depreciation. 

If  eq.    (7)   be  solved   for  L.  we  have 

If  eq.   (7)   be  solved  for  K.  we  have 
/:  =  /-  C  L- (13) 

Equation  (12)  is  to  be  used  only  where 
there  is  no  annual  expense  for  repairs  or  re- 
newals of  either  substructure  or  superstruc- 
ture, which  is  rarely  the  case. 

It  a  steel  bridge  has  a  life  of  20  years, 
and  if  money  is  worth  5  per  cent  per  annum 
to  the  investor,  a  sinking  fund  table  shows 
that  $3  must  be  put  in  the  fund  annually  to 
amount  to  $100  at  the  end  of  20  years.  This 
$3  is  the  annual  cost  of  renewals.  Capitaliz- 
ing it  at  5  per  cent,  we  have  $3  -^  0.05  =^60, 
which  is  the  capitalized  cost  of  renewals  on 
every  $100  of  first  cost  of  bridge  steel  in 
place.  Hence  the  value  of  .1/  in  this  case  is 
tiO  per  cent,  or  0.00.  In  other  words  the  total 
cost  of  the  steel  per  pound  is  />  -|-  M  [>,  or 
(1  -f-  M)  />.  or  l.G/)  in  this  case,  if  we  include 
not  only  the  first  cost  but  the  capitalized  cost 
of  renewal. 

In  addition  there  is  the  annual  cost  of 
painting  the  steel.  If  it  costs  $2  a  ton  to 
scrape  and  paint  the  steel,  and  if  this  is  done 
every  .5  years,  we  have  $0.40  as  the  annual 
cost  01  painting,  which  capitalized  at  .5  per 
cent  is  $8  per  ton.  If  steel  costs  $80  per  ton 
in  place,  the  capitalized  cost  of  painting  the 
steel  is  10  per  cent,  or  0.10.  of  its  first  cost. 
This  0.10  also  is  a  part  of  ^1/.  hence  the  total 
value  of  M  in  this  case  is  0.0 -i- 0.1  ;=  0.7. 
Hence  in  this  case  the  entire  cost  of  the  ' 
steel  per  pound  is  its  first  cost  plus  its  capi- 
talized cost  of  renewal  and  painting,  or  1.7  j>. 
Therefore,  if  the  steel  in  a  bridge  has  a  lim- 
ited life,  we  must  substitute  for  p,  in  eqs.  (9) 
and  (12)  its  entire  cost,  namely  1.7  p  in  the 
particular  case  just  discussed,  or  il  +  M)p 
in  am-  case.  This  .eives  us,  instead  of  eqs. 
(9)  and  (12), 
(l+M)pCL  =  S.    or    0+M)T  =  S..(U) 

^-V(l  +  M)f,C (15) 

Assuming  money  to  be  worth  •")  per  cent 
per  year,  we  can  readily  derive  the  capital- 
ized cost  of  steel  renewals  for  any  given  life 
of  steel  bridge,  by  the  method  above  indicated. 
and  adding  0.10,  or  10  per  cent,  as  the  capital- 
ized cost  of  painting,  we  have  the  total  value 
of  M  as  in  Table  I. 

TABLE   I. 
Life  in  Value  of 

years.  M. 

20 0.60 

25 0.52 

30 0.40 

35 0.32 

40 0.27 

50 0.20 

Values  of  C  may  be  derived  from  formulas 
giving  the  weight  of  steel  per  lineal  foot  of 
bridge.  Using  the  formulas  .given  on  pages 
147lT  1474  and  1478  of  Gillette's  "Handbook 
of  Cost  Data,"  2nd  edition,  we  have  Table  II. 

TABLE  U. 
C  =  7,    for    single    track    railway    truss    bridges, 

Cooper's  E-50  loading. 
C  =  12.  for  plate  girder  bridges,  ditto. 
C  =  1%,    for   single  track    electric    railway   truss 
bridges,   loaded  with  30-ton  <:ars,   or   2.0011 
lbs.  per  \in.  ft. 
C  =  5,   for  plate  girder  bridges,  ditto. 
B 

C  = =  0.09  B.  for  highway  riveted  steel  tru.«s 

11.3 

bridges,  with  sidewalks,  wooden  floor  sys- 
tem, loaded  SO  lbs.   per  s<\.  ft.,   with  sldf- 


walks  U;  being  width  In  feel  of  lloor.   in- 
cluding width  of  sidewalk). 
B 

C  = =  0.11  B,  for  ditto  without  sidewalks. 

9.5 
B 

C  = =  0.24     R,     for     IhrouKli     plate     girders. 

4.25 

ditto. 
B 
C  =  —  =  0.20  B.   lor  deck   plate  girders,  ditto. 
5 
B 
C  =  —  =  0.25,     for    truss    highway    bridge    with 
4 
solid   floors    (assumed   dead   weight   being 
150  lbs.  per  sq.  ft.  of  floor). 
B 
C  =  —  =  0.42  B,  for  through  plate  girders,  ditto. 
2.4 
B 

C  = =  0.3S  for  deck  plate  girders,  ditto. 

2.6 

There  are  some  rivers  and  river  beds  of  a 
character  that  necessitate  considerable  ex- 
penditures for  riprap  and  other  pier  protec- 
tion at  frequent  intervals.  In  such  cases,  the 
annual  cost  of  pier  protection  should  be  cap- 
italized and  added  to  the  first  cost.  Thus, 
if  $."iO  is  the  average  annual  expenditure  for 
pier  protection  and  m.Tintenance,  we  have 
$50-^.5  per  cent=  $l,00O,  which  is  the  cap- 
italized cost  of  pier  maintenance.  If  the 
fir.st  cost  of  the  pier  is  $2.")00,  this  $1,000  is 
40  per  cent,  or  0.40,  of  the  first  cost.  Hence 
A'' =  0.4,  and  in  eq.  (15)  we  must  substitute 
(1  +  .\')K  for  the  value  of  K  there  given,  if 
we  are  to  take  into  consideration  the  capital- 
ized maintenance  cost  of  the  pier  as  well  as 
its  first  cost.    Then  we  have 


{1  +  N)K 


/(l  +  JN 


.(16) 


M)pC 

In  like  manner,  eq.   (14)  becomes 

(1+M)T=  (i  +  N)S (17) 

Eq.   (17)  is  the  rule  printed  above  in  italics. 

EXAMPLES. 

Example  I. — .A.ssume  a  first  cost  for  a 
bridge  pier  of  $2,.500.  a  first  cost  of  $0.04  per 
lb.  for  steel  in  place,  a  life  of  .30  years  for 
the  steel,  of  a  single  track  railway  truss 
bridge.  Cooper  E — 50  loading.  What  is  the 
most  economic  span  when  there  are  a  series 
of  spans? 

In  eq.  (15)  substitute  the  above  values,  and 
we  have 

I         K  _     j  2,500 

^  "  'V(l-i-M)^C  ~  'V(l  +  M)x0.04C----(^) 

Table  I  gives  M^OA  for  a  life  of  30  years. 

Table  II  gives  C  =  7  for  a  truss  railway 
bridge. 

Therefore, 


Vr 


2,500 


4x0  04x7 


=  80  ft .■ (17) 


Hence  the  most  economic  span  is  80  ft. 

Example  II. — .Assume  a  solid  floor  highway 
truss  bridge  with  floor  width  (S)  of  24  ft.,  a 
cost  of  each  pier  of  $3,600.  a  first  cost  of  $0.04 
per  Ih.  for  steel  in  place,  a  life  of  40  years 
for  the  steel.  What  is  the  most  economic 
span  ? 


I         K  j  3.600 

^  "yn  +  M)  *C  " 'V  (1-1- 0.27)  xO 


1.04x6 


=  109 
.(16) 


Heocc  t'le  most  economic  span  is  109  ft. 

K-vample  III. — A  series  of  railway  truss 
Iiridge  spans  consists  of  150  ft.  spans;  the 
loading  is  Cooper  E-50 :  steel  costs  4  cts. 
per  lb.  in  place.  What  should  be  the  cost  of 
each  pier  to  justify  such  a  span,  even  assum- 
ing that  the  steel  requires  no  repairs  and  re- 
newals? 

Eq.    (13)    gives  the  desired     value     for  K. 
hence 
K  =  p  C  L-'  =  0.04X7X1.50X1.50=$5,.300    (17') 

A,  concrete  pier  containing  200  cu.  yds.  and 
costing  $12.50  per  cu.  yd.  including  cost  of 
coffer  dam.  excavation  and  foundation  piles, 
costs  $2,500.  Such  a  $2,500  pier  is  fairly  typi- 
cal, and  railway  spans  of  160  ft.  may  be  fre- 
quently seen  on  piers  of  no  greater  size  and 
rest,  showing  that  a  much  shorter  span  than 
1511    ft.    should    have   lieen    used.      In    fact,    as 


was  shown  in  li.xamplc  1.  a  span  of  80  ft.  is 
the  most  economic  where  piers  cost  $2,500 
each,  and  where  the  life  of  the  steel  bridge 
is  30  years,  money  being  worth  5  per  cent. 

niscussiON. 

It  will  be  noted  that  ^lr.  Waddell's  rule 
(eq.  11).  or  its  equivalent  as  given  in  eq 
(12).  results  in  a  considerably  longer  span 
than  is  obtained  by  the  use  of  the  correct  rule 
(eq.  17).  or  its  equivalent  as  given  in  cq 
(16). 

A  study  of  eq.  (16)  or  (17)  shows  that  an 
engineer  should  make  the  surveys  for  and 
designs  of  the  piers  of  a  bridge  crossing,  and 
should  carefully  estimate  the  cost  of  piers, 
before  attacking  the  problem  of  dcsignin.g  the 
span.  The  size  and  cost  of  a  pier  are  usuall.x 
not  materially  affected  by  the  cost  of  the 
span,  whereas  the  length  and  cost  of  the  span 
are  functions  of  the  cost  of  the  pier.  Man.x 
bridge  engineers  have  attacked  such  prob- 
lems wrong  end  to,  selecting  span  lengths  in 
advance  of  determining  the  probable  cost  of 
piers.  Witness  to  this  may  be  bad  by  study- 
ing published  costs  of  bridge  crossings,  as 
well  as  by  even  cursory  examination  of  man> 
crossings. 

Rules  Fur  Designiiiy  Bridge  Spans,  tlii- 
Cost  of  IVhose  Supports  Varies  With  the 
Span  Length. — In  the  deduction  of  the  pre- 
ceding formulas  it  has  been  assumed  that  the 
cost  of  each  pier.  7v,  was  not  affected  by  the 
length  of  the  span.  This  usually  holds  true 
of  piers  in  rivers,  for  their  cross-section  is 
designed  to  resist  the  thrust  and  impact  of 
ice,  logs,  boats,  etc.,  and  is.  therefore,  far  in 
excess  of  a  cross-section  required  merely  to 
support  the  bridge  spans  and  their  loads.  Bui 
when  a  bridge  is  built  over  the  land,  or  in 
still  water  where  boats  do  not  ply,  or  wher- 
ever the  piers  (or  their  equivalent)  are  given 
a  cross-section  sufficient  merely  to  support  the 
load,  the  preceding  formulas -can  not  be  used 
without  modification. 

When  a  pier  becomes  merely  a  supporting 
column,  its  crosssection  varies  directly  with 
the  load.  Hence  doubling  the  span  doubles 
the  load  on  the  column,  and  therefore  doubles 
its  area,  of  cross-section  and  appro.ximatelv 
doubles  its  cost.  In  brief,  the  total  cost  of 
columns  is  practically  a  constant  for  any  giv- 
en length  of  crossing,  regardless  of  the 
lengths  of  individual  spans.  Such  columns 
are  like  the  floor  system  in  that  their  cost  per 
lineal  foot  of  bridge  is  unaffected  by  changes 
in  the  span  lengths.  Hence,  the  formulas 
above  given  can  be  applied  to  a  series  of 
spans  supported  by  columns,  only  upon  con- 
dition that  the  cost  of  the  columns  be  entirel.v 
ignored.  In  the  case  of  an  elevated  railway, 
for  example.  K  (in  the  above  formulas),  be- 
comes merely  the  cost  of  the  foundations, 
or,  more  correctly,  the  cost  of  that  part  of  the 
foundation  not  appreciably  affected  by  the 
load  upon  the  column.  The  same  holds  true 
of  viaducts. 

A  study  of  the  detailed  cost  of  a  number 
of  steel  viaducts,  given  in  Gillette's  "Cost 
Data."  page  1620  et  seq.,  shows  that  several 
viaducts  approximate  closely  to  eq.  (17),  but 
that  many  of  them  fall  wide  of  the  economic 
mark,  so  wide,  in  fact,  that  it  is  quite  clear 
that  the  designers  made  little  or  no  advance 
study  of  the  cost  of  the  foundation  and  ped- 
estals. 

Cost  of  elevated  railways,  in  the  same  book, 
page  1376  et  seq.,  show  similar  errors  of  eco- 
nomic design,  if  no  account  is  taken  of  the 
fact  that  close  spacing  of  columns  on  city 
streets  is  often  prohibitory,  because  of  dam- 
age, or  alleged  damage,  to  property.  This 
last  factor,  however,  is  one  that  frequently 
operates  to  produce  longer  spans  of  elevated 
railway  girders  than  would  otherwise  be  eco- 
nomically   permissible. 

It  is  evident  that  in  applying  eq.  (17").  the 
designer  must  bear  in  mind  that  no  part  of 
the  cost  of  the  substructure  which  is  a  func- 
tion of  the  load  of  the  span  and  its  live  load 
should  be  regarded  as  being  a  part  of  K. 
When  this  provision  is  held  clearly  in  mind, 
eq.  (17)  furnishes  a  correct  solution  not  only 
for  bridge  spans  on  masonry  piers,  but  for 
viaducts  and  elevated  railwavs. 


GENERAL     ARTICLES    AND    CLASSIFIED    ITEMS 


Methods   of   Constructing     a     Storage 

Reservoir  Dam  at  Aziscohos  Falls 

of  the  Androscoggin   River.* 

Tlie  new  reservoir,  which  will  be  created  liy 
the  construction  of  the  Aziscohos  Dam,  will 
be  a  unit  in  the  comprehensive  system  of 
water  storage  which  has  been  developed  at 
the  head  waters  of  the  Androscoggin  River  in 
Maine.  The  present  reservoir  system  has 
storage  capacity  for  about  17.000,0(10,0011  cu.  ft. 
of  water  and  the  new  basin  a  capacity  of 
about  8,000,000.000  cu.  ft.,  or  an  additional" sup- 
ply equal  to  practically  -jO  per  cent  of  that 
now  available.  The  value  of  the  increased 
storage  is  best  defined  by  stating  that  the 
Aziscohos  Lake  will  furnish  a  volume  of 
water  sufficient  to  operate  all  the  mills  in  the 
city  of  Lewiston  for  a  period  of  72  days,  with- 
out supply  from  any  other  source. 

ORC.\XIZ.\TI0N. 

Before  proceeding  with  a  description  of  the 
work  proper,  brief  mention  should  be  made 
of  the  construction  oi, sanitation,  as  the  nictli- 


prising,  as  it  did,  a  l.-200-ft.  span,  -"i-ton  cable 
way,  hoisting  engines,  derrick  fittings,  sluic- 
ing pumps,  concrete  mi.xers,  stone  crushers 
and  such  other  heterogeneous  materials  as  are 
ordinarily  required  for  work  of  this 
description. 

The  tank  seemed  almost  impossible,  in- 
volving, as  it  did,  the  purchasing  and  trans- 
porting of  2.50  tons  of  material  within  so  short 
a  time  limit.  Fortunately,  success  attended 
the  attempt  to  obtain  and  deliver  the  neces- 
sary outfit ;  although  at  one  time  the  situa- 
tion seemed  dubious,  owing  to  the  fact  that 
an  early  thaw  set  in  licfore  the  cable  way  was 
delivered  at  the  railroad  terminal,  at  whicli 
time  the  snow  had  practically  disappeared 
from  a  portion  of  the  highway  and  l)eyond 
this  section  a  streak  of  slush  and  mud  indi- 
cated wdiere  the  road  should  have  lieen.  The 
cable  was  started  on  wheels  but  met  with  disas- 
ter when  transported  but  a  few  miles;  and 
from  thereon  brute  force  alone  accomplished 
the  dragging  of  the  cable  on  an  improvised 
timber  sled  through  the  mud  to  the  dam.  The 
cable  was  a  piece  of  apparatus  alisojutely  es- 


otlicr  th.ni  that  occasioned  by  natural  condi- 
tions; ui  consequence,  since  the  onunence- 
ment  of  the  concreting  on  July  1.3,  lllKi.  an 
average  of  100  cu.  yds.  per  day  has  l)een 
l)laced :  a  very  satisfactory  accomplishment 
considering  the  character  of  the  design. 

Simple  and  efficient  methods  were  adoi)ted 
to  keep  the  engineers  in  constant  touch  with 
the  work,  consisting  of  a  progress  diagram 
(  Fig.  2)  copies  of  which  were  rilled  out  daily 
by  the  field  engineer  and  forwarded  to  the 
offices  of  the  agent  and  engineers,  in  connec- 
tion with  a  complete  system  of  daily  reports 
that  tabulate  in  detail  the  day's  work  and  the 
distribution  of  the  labor.  From  these  daily 
rejiorts,  the  cost  keeper,  in  the  engineers'  of- 
fice, compiled  the  unit  cost  of  the  several  parts 
of  construction,  transcribing  same  to  cost 
charts  which  showed,  by  plotted  curves,  the 
daily  unit  cost  and  the  average  unit  cost  of 
each  specific  class  of  work  up  to  the  date  in 
question,  A  typical  example  of  these  cost 
curves  is  shown  by  Fig.  3,  and  their  use  en- 
abled the  engineers  to  keep  constantly  in- 
formed of  the  condition  and  cost  of  the  work 
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Sketch     Showing     Aziscohos     Dam,     Androscoggin     River,     Maine. 


ods  adopted  for  its  perfection  produced  an 
exceptionally  efficient  and  frictionless  machine 
which  proved  to  be  well  adapted  to  the  re- 
quirements, anticipating  the  needs  of  the  com- 
ponent parts  of  the  work  in  a  manner  far  ex- 
ceeding the  most   sanguine   e.xpactations. 

Owing  to  the  prolonged  delay  in  the  selec- 
tion of  the  type  of  dam,  it  was  considered  im- 
possible to  prepare  sufficient  detailed  plans 
and  specifications,  from  which  satisfactory 
contractors'  bids  might  be  obtained,  in  season 
to  proceed  with  the  work  during  the  year 
IS^IO.  On  account  of  this  condition,  the  com- 
pany instructed  the  engineering  firm  of  Saw- 
yer &  Moulton  to  proceed  with  the  work  on 
the  "force  account"  basis,  with  orders  to  com- 
mence at  once  to  accumulate  the  necessary  ap- 
paratus and  supplies  for  its  execution. 

This  decision  was  reached  on  Feb.  15,  1010. 
allowing,  under  the  most  favorable  weather 
conditions,  a  period  of  only  8  weeks  in  which 
to  collect  and  deliver  to  the  dam  site  an  ex- 
ceptionally large  contractors'  equipment:  com- 


*From  a  paper  by  Seth  A.  Moulton  of  Sawyer 
&  Moulton.  Engineers,  Portland,  Me.,  before  the 
National  Association  of  Cement  Users. 


scntial  to  the  efficient  conduct  uf  the  work, 
accordingly  no  expense  was  spared  in  the  en- 
deavor to  deliver  the  same,  and  after  3  weeks 
of  gruelling  effort,  with  the  aid  of  20  horses, 
it  was  successfully  landed  at  its  destination. 

The  engineers  were  confronted  with  the 
problem  of  economically  constructing  a  work 
of  first  magnitude  in  a  wild  and  undeveloped 
country,  with  the  contingent  difficulty  of  main- 
taining a  large  community  remote  from  its 
base  of  supplies.  To  accomplish  the  above 
careful  detailed  .Tiialysis  was  made  of  each 
separate  item  of  the  work,  the  results  of 
which  are  assembled  and  graphically  depicted 
in  the  "Organization  Diagram,"  Fig.  1. 

This  diagram  is  of  particular  interest  on 
account  of  the  variety  and  complexity  of  the 
work  which  it  covers  and  also  from  the  fact 
that  its  deductions  made  possible  proper  pro- 
vision for  temporary  buildings  and  construc- 
tion equipment;  while  its  existence,  in  con- 
nection with  written  field  instructions,  whicIi 
were  issued  to  the  several  officials,  [)ractically 
eliminated  any  question  regarding  the  re- 
spective authorities  of  the  various  employes. 

1  hroughout  operations  the  construction 
work   has   proceeded   smoothly,  without  delav. 


without    the    laborious    perusal    contingent    on 
exanimg  numerical  cost  sheets. 

TR.-\.\SP()RT.^TION. 

Tile  remote  location  of  the  dam  made  it 
.apparent  that  the  most  difficult  problem  to  be 
solved  would  be  that  of  transportation.  The 
work  is  situated  about  38  miles  from  the  near- 
est available  railway  station  at  Colebrook,  N. 
H.,  the  intervening  highway  being  of  the  ordi- 
nary country  type;  wdiich,  owing  to  adverse 
climatic  conditions,  is  practically  impassable 
during  from  (i  to  8  weeks  in  the  ordinary 
spring  season,  or  from  about  April  1  to  the 
middle  orTast  of  May,  and  it  is  useless  to  at- 
tempt to  haul  a  load  of  any  magnitude  during 
this  period.  Even  during  the  most  advan- 
tageous summer  weather  sections  of  the  ro.ids 
are  in  poor  condition  for  heavy  teaming  due 
to  the  nature  of  the  road  material  and  tin- 
effect  on  it  of  the  frequent  showers  combined 
with  almost  continuous  cloudy  weather. 

During  the  first  two  months  of  the  ordinary 
winter  season  "toting"  can  be  carried  on  mor.- 
advantageously  than  at  any  other  time;  lint 
after  the  first  6  to  8  weeks  of  sledding,  the 
fall  of  snow  becomes  so  great  that   it-  is  \  cr'.' 
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difficult  to  keep  the  teams  on  the  built-up 
trodden  section  of  the  roadway  unless  special 
precaution  is  taken  to  provide  proper  turn- 
outs and  to  keep  the  surface  of  the  hard  road 
well  below  the  level  of  the  surrounding  snow. 

It  was  obvious  that  whatever  type  of  dam 
was  adopted  it  would  be  necessary  to  haul 
material  at  least  during  one  winter  and  one 
summer  season,  and  possibly  during  two  win- 
ter seasons.  The  "toting"  situation  necessi- 
tated that  the  volume  of  material  to  be  hauled 
should  be  carefully  predetermined  in  order 
that  it  might  be  delivered  in  anticipation  of 
the  needs  of  the  work. 

Serious  consideration  was  given  the  advisa- 
bility of  employing  traction  engines  with  trail- 
er sieds  for  winter  toting  and  motor  trucks  for 
summer  toting,  but  after  an  exhaustive  study 
of  the  conditions  it  was  decided  to  haul  the 
materials  with  "tote"  teams,  the  method  of 
transportation  common  to  this  section  of  the 
countrv. 


being  retained  by  the  teamster  as  a  voucher. 

The  round  trip  of  76  miles  from  Colebrook 
to  the  dam  and  return  is  made  in  four  days, 
each  team  making  two  complete  round  trips 
without^  rest  and  laying  off  the  nintli  day. 
Four,  five,  and  six  horse  teams  were  em- 
ployed, averaging  4J/2  horses  to  a  team,  and 
by  a  proper  arrangement  of  the  time  schedule 
a  maximum  total  of  180  horses  could  be  ac- 
commodated on  the  road,  making  a  total  of  40 
teams,  which,  on  the  basis  of  4  days  to  a  trip, 
gave  an  average  of  10  teams  arriving  at  the 
dam  during  each  day  of  the  toting  season. 

During  the  best  period  of  toting,  or  for  the 
6  weeks  from  Dec.  1  to  Jan.  15,  the  average 
loads  were  as  follows  : 

Four   horse   team    G,6.')0  Lbs. 

Five   horse  team    8.600  Lbs. 

Six   horse   team   10,400  Lbs. 

The  average  load  per  horse  was  1,680  lbs. 
During   the   best   period   of    summer   toting 
the  average  loads  were  as  follows : 


I  he  preliminary  investigation  ni  the  luliu:-; 
pmlilcm  indicated  thai  the  maximum  vulume 
of  m;itt:rial  which  could  bo  transported  during 
a  winter  sledding  season  would  not  exceed 
•1,0(1(1  lbs.  of  cement  nr  a  gross  weight  of 
2.000,000  lbs.,  if  the  usual  methods  of  pro- 
cedure in  vogue  prior  to  this  time  were  em- 
ployed. This  amoimt  was  si>  obviously  insuf- 
ficient, even  for  the  preliminary  stages  of  the 
work,  that  special  effort  was  made  to  over- 
come each  interfering  detail  in  order  that  a 
m.'ixiinum  tonnage  might  be  moved  during  the 
first  season. 

Consultations  were  held  with  teamsters  and 
toting  contractors,  who  had  devoted  their  en- 
tire lives  to  hauling  supplies  into  the  woods 
for  the  lumbermen,  and  no  encouragement 
was  obtained  from  these  sources  as  to  the 
probability  or  possibility  of  exceeding  the  pre- 
viously stipulated  quantity  of  "i.OOO  hbls.  of  cem- 
ent, or  its  equivalent  of  2,000.000  lbs.  In  spite 
of  the  discouraging  ]jnispcct.  the  situation  was 
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Fig.  2 — Diagram  for   Recording   Progress   of   Worl<   on    Az(Scohos  Dam. 


The  country  passed  through  being  very 
sparsely  settled,  it  was  with  difficulty  that  pro- 
vision was  made  for  sufficient  accommodations 
at  the  intermediate  stopping  points,  and  care- 
fully prepared  time  tables  were  established,  to 
which,  barring  accidents,  the  teamsters  were 
compelled  to  adhere,  neglect  to  obey  the  toting 
superintendent's  orders  regarding  stopping 
points  being  considered  sufficient  reason  for 
the  discharge  of  the  offending  teamster,  unless 
ample  proof  could  be  furnished  for  the  neces- 
sity of  disobedience. 

All  material  was  hauled  by  the  hundred- 
weight and  each  operator  was  held  responsible 
for  the  material  in  his  custody  from  the  time 
it  was  delivered  to  him  at  the  railway  station 
"until  deposited  in  the  company's  store  houses 
at  the  dam  site.  K  comprehensive  system  of 
triplicate  way  billing  and  checking  was  de- 
vised whereby  exact  but  simple  records  were 
kept  of  the  material  hauled  at  both  the  Cole- 
brook  and  the  dam  store  houses,  ime  way  bill 


Four    horse    team    5.7o0  Lbs 

Five  horse  team   None  working 

Six   horse   team    S,400  Lbs. 

The  average  load  per  horse  was  1,430  lbs. 
During  the  most  adverse  condition  of  toting 
the  average  loads  were  as  follows: 

F'our  horse  team   - l.SdO  Lljs. 

Five  horse   team    i;.20O  Lbs. 

Six    horse   team    7.200  .T,bs. 

The  average  load  per  horse  was  l,'_''-'((  lbs.. 
or  20  per  cent  less  than  could  be  hauUd  rkir- 
ing  the  best  sledding. 

The  total  average  load  hauled  per  horse 
was  1,460  lbs.,  for  w-hich  the  toting  contractors 
received  65  cts.  per  100  lbs.  as  a  flat  rate  for 
all  seasons,  making  $2.11  the  average  earnings 
per  horse  per  day.  The  average  cost  to  the 
companv  for  materials  delivered  to  tin-  dam  is 
85  cts.  per  100  lbs,,  the  additional  20  cts.  |)er 
100  lbs.  being  due  to  overhead  charges,  includ- 
ing the  cost  'if  superintendence,  book  keeping 
and  store  house  expenses. 


ysteni   ot   operation 
()    material    change 


carefully  analyzed  and  a 
adopted  which  has  had 
since  its  inception. 

The  prime  factor  limiting  the  quantity  of 
the  material  which  can  be  transported  is  the 
topographical  condition  of  the  country  over 
which  the  road  is  constructed.  The  highway 
passes  over  a  divide  in  the  Dixville  Mountains 
at  a  distance  of  about  12  miles  from  Cole- 
brook  and  this  portion  of  the  r<);ul  has  a  con- 
stant up-hill  grade,  necessitating  much  lighter 
loading  of  the  teams  than  would  be  ntherwise 
essential,  as  the  road  between  Dixville  .Vntch 
and  the  dam  is  comparatively  level.  'I'o  o])vi- 
ate  this  condition  an  intermediate  store  house 
was  erected  beyond  the  height  of  land  in  the 
Dixville  Notch,  to  which  relay  (cams  hauled 
materials  from  Colebrook.  This  arrangement 
permits  the  through  teams  to  start  with  ^ma;'. 
loads,  increasing  same  at  the  1  (i.xvillc  store 
house  to  the  full  capticity  of  the  equipment,  if 
the  roads  bevond  are  favorable. 
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A  second  intermediate  store  house  was  pro- 
vided at  Errol,  New  Hampshire,  about  20 
miles  from  Colebrook.  to  which  relay  teams 
delivered  materials.  This  provision  permits 
the  hauling  of  maximum  loads  from  Errol  to 
the  dam  even  in  the  event  of  bad  roads  be- 
tween the  Dixville  store  house  and  the  above 
mentioned  village,  a  likely  condition,  owing  to 
the  exposed  situation  of  this  region. 

That  the  system  was  successful  is  shown  by 
the  results  of  the  first  season's  totine,  for 
from  Dec.  1,  1!)0!).  to  Feb.  10,  1!)10,  a  period  of 
72  days,  11,000  bbls.  of  cement,  together  with 
other  miscellaneous  supplies  amounting  in  to- 
tal to  -l,")00,000  lbs.,  were  delivered  to  the  dam 
site,  more  than  100  per  cent  in  excess  of  the 
prophesied  quantities.  From  the  commence- 
ment of  the  toting  on  Dec.  1.  1009,  until  Xov. 
1.  1910.  a  period  of  33.!i  days,  the  total  amount 
conveved.  as  shown  bv  the  teamsters'  records. 
was  7.250,000  lbs. 

The  consideration  of  the  above  mentioned 
facts  reveals  the  obvious  need  of  a  design  re- 
quiring a  mininnim  weight  of  toted  materials. 

DESIGN. 

The  reconnoissance  surveys  and  preliminary 
borings  made  during  the  summer  of  1908  in- 


volved, its  tinal  acceptance  being  based  on  the 
fact  that  it  contained  a  minimum  of  material 
with  maximum  stability,  an  essential  property 
lor  this  particular  dam;  but  the  writer  wishes 
to  record  at  this  time  the  general  statement 
that  in  his  ojiinion  with  less  adverse  condi- 
tions of  transportation  and  of  auxiliary  com- 
plications, no  economical  reason  can  be  offered 
for  its  adoption.  Certainly  the  engineering 
duties  are  nuich  more  arduous  and  taxing  than 
they  would  be  for  a  design  of  niorc  simple 
composition.  The  general  dimensions  of  the 
dam  are  as  follows : 
'I'olal    length    from    end    to    end    of    core 

walls     SSI  ft. 

Ma.xinium   height  from  crest  of  main  dam 

to  ledgo   foundation 7S  ft. 

I..ength  of  main  dam 2ti5  ft. 

Length    of    spillway 23G  ft. 

Heigiit   from   surface  of   water   in   river   to 

level  of  water  surface  at  full  lake 60  ft. 

Crest  of  main  dam  above  fidl  lalie  level...  7ft. 
Top  of  embankment  above  full  lake  level.  12  ft. 
Maximum  high  water  above  full  laije  level  6  ft. 
Depth  of  draft  from  reservoir 47  ft. 

Figure  5  shows  a  typical  cross  section  of  the 
main  dam,  taken  centrally  between  buttresses. 
This  portion  of  the  structure  consists  of  14  4- 
ft.  thick  buttresses  spaced  20  ft.  on  centers. 
The  tops  of  the  Inittresscs  being  approximately 


locks  being  staggered  at  the  various  vertical 
stopping  points  in  the  manner  indicated  on 
section  20-K.  Rectangular  reinforced  concrete 
struts,  or  beams,  are  provided  between  the 
buttresses  to  insure  lateral  stability. 

A  typical  cross  section  of  the  spillway  is 
shown  by  Fig.  fi.  The  spacing  of  buttresses, 
the  up-stream  profile  of  buttresses,  and  the 
deck  slab  for  this  work  are  identical  with  the 
main  dam  construction.  .'\  mass  of  cyclopean 
masoni-y  is  provided  for  the  spillway  crest  to 
resist  ice  pressure,  and  an  overflow  apron  is 
constructed  on  the  down-stream  face  to  de- 
flect the  water  from  the  buttress  bases.  Ow- 
ing to  the  existence  of  the  crest  and  apron  the 
stiflfencr  beams  employed  between  the  main 
dam  buttresses  are  omitted  between  the  spill- 
way piers.  All  of  the  arched  slabs  are  rein- 
forced with  corrugated  steel  bars,  sufficient 
metal  being  used  to  prevent  cracks  at  the 
crown  of  the  arches  and  to  concentrate  the 
effect  of  temperature  and  shrinkage  stresses  at 
the  spandrel  joints. 

The  deck  slabs  for  the  spillway  were  com- 
pleted in  August  and  have  consequently  been 
finished  about  4  months,  a  period  sufficient  to 
dcvelnii    the    greater    part    of    the    shrinkage 


/Z       /3       /**        /S       /€        /7        /S        /ff       so      ^/       ^Z      ^3      Ztf      SS     SB      ^7      ^S      ZS      30 

Fig.  3 — Typical   Cost   Record   Diagram   Aziscohos  Dam. 
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dicated  that  the  best  location  for  the.  dam 
would  be  at  a  point  in  the  river  valley  about 
2-50  ft  below  the  old  crib  structure,  as  shown 
by  Fig.  4,  which  is  a  plan  indicating  the  rela- 
tive positions  '.f  the  '^■M  and  new  dams,  the 
contigu     ■  I  is'  settlement,  and  the  gen- 

eral arr     .  _  of  the  complete  construction 

plant- 

The  conditions  controlling  the  selection  of  a 
proper  design  for  the  dam  places  this  work  in 
a  class  peculiar  to  itself,  for  in  addition  to  the 
limitations  imposed  by  the  transportation  prob- 
lem, the  logging  situation  presents  structural 
difficulties  rarely,  if  ever,  before  encountered 
in  constructing  a  storage  dam. 

No  claim  is  made  that  the  elemental  scheme 
of  the  adopted  type  is  original,  as  the  idea  has 
been  closely  paralleled  by  several  projected 
prototypes,  although  to  our  knowledge  none 
of  these  has  been  carried  to  completion.  The 
structure  contemplated  for  the  "  Pioneer 
Power  Plant."  described  in  Vol.  XXXVIII, 
Transactions  Am.  Soc.  C.  E.,  has  a  very  simi- 
lar cross  section. 

The  accompanying  sketch  shows  the  dam  as 
it  will  appear  when  completed.  The  selection 
of  the  cellular  construction  was  made  after 
careful  consideration  of  all  the  conditions  in- 


13  ft.  0  ins.  wide,  with  slopes  on  the  up-stream 
and  down-stream  faces  respectively  of  7  9/l(i 
ins.  and  2>S  ins.  per  foot  of  height,  these  pro- 
portions were  found  ample  to  insure  the  sta- 
bility of  the  structure,  with  conservative  unit 
pressures  in  the  buttresses.  Arched  slabs 
spanning  between  the  piers  form  the  deck  and 
crest,  the  intrados  of  the  arches  having  a 
radius  of  8  ft.  The  cross  section  of  the  deck 
slabs  near  the  top  of  the  dam  is  shown  at  29-D, 
Fig.  5.  It  will  be  noticed  that  the  first  3  ft.  of 
the  intrados  of  the  arch  ring  are  cast  on  a 
bevel  instead  of  circular,  and  integral  with 
the  buttresses.  This  was  done  to  simphfy  the 
form  construction,  details  of  which  will  be 
later  explained.  It  will  also  be  seen  by  refer- 
ence to  29-D  that  the  haunches  of  the  arches 
are  cast  with  solid  spandrels,  making  the  water 
face  of  the  dam  a  smooth  slope  with  a  batter 
from  the  vertical  of  8  ins.  per  foot.  The 
crown  thickness  of  the  arch  slabs  at  the  crest 
of  the  dam  is  2  ft.  and  at  the  lowest  point  ap- 
proximately 4  ft.  Referring  to  sections  29-C 
and  29-D.  Fig.  a,  particular  attention  is  called 
10  the  shrinkage  joints  provided  over  the  cen- 
ter of  each  buttress,  and  the  locks  in  these 
joints,  between  the  abutting  spandrels,  which 
are     incorporated    to    prevent    seepage,    these 


deformation,  during  which  time  there  has  oc- 
curred a  temperature  change  of  90°  F.  Ap- 
parently the  shrinkage  reinforcement  has  suc- 
cessfully accomplished  the  desired  results,  for 
all  of  the  completed  joints  have  opened  equally 
about  l/ll)  in.  throughout  their  entire  height 
on  the  up-stream  face  of  the  dam,  these  cracks 
diminishing  from  the  face  until  they  become 
invisible  at  the  arch  springing  lines  on  the  but- 
tresses. 

The  heavy  spillway  crest  is  reinforced  with 
channel  beams,  provided  more  especially  to 
support  the  forms  and  heavy  weight  of  the 
concrete  during  construction.  The  overflow 
apron  is  reinforced  by  sufficient  steel  to  with- 
stand the  impact  due  to  a  maximum  freshet 
overflow. 

The  dift'erent  grades  or  mixtures  of  concrete 
used  in  the  several  portions  of  the  structure 
are  designated  as  classes  A,  B,  C,  D,  E,  F,  G, 
and  H,  with  proportionate  parts  as  follows : 


Class. 

Cement. 

Sand. 

Stone. 

A 

2 

4 

B 

2% 

5 

C 

3 

6 

D 

4 

7 

E 

2% 

5  with    spalls 

F 

3 

6     with   spalls 

G 

2H 

5     cyclopean 

H 

3 

6     cyclopean 
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The  varying  aggregate  dimensions  for  the 
above  were  defined  by  exponent  figures  in  con- 
nection with  the  class  letters ;  for  example : 
"A-W  indicates  a  1 :2  :4  composition  having  a 
graduated  crushed  stone  aggregate,  with  sizes 
varying  from  the  fine  material  rejected  by  a 
%-in,  dust  screen  up  to  and  including  the 
fragments  that  pass  the  perforations  of  a  %- 
in.  diameter  screen.  The  use  of  stone  dust 
was  permitted  by  considering  same  as  sand, 
and  reducing  the  amount  of  sand  proportion- 
ately. 

The  class  A  concrete  is  employed  in  the 
construction  of  the  gate  and  logway  buildings 
and  for  those  portions  of  the  structure  that 
require  slender  cross  sections  of  maximum 
•strength.    The  arch  deck  slabs  and  all  concrete 


is  shown  on  the  cross  sections.  Figs.  7  and  8. 

It  was  originally  intended  to  place  the  em- 
bankments by  the  hydraulic  sluicing  process, 
and  apparatus  was  obtained  for  the  purpose : 
but  the  exceedingly  hard  formation  of  the 
borrow  pit  material  made  it  uneconomical  to 
employ  this  method,  on  account  of  the  ex- 
pense contingent  on  pumping  a  large  quantity 
of  water  under  higli  pressure  with  very  low 
efhcienc)   of  cartli  displacement. 

Test  pits  indicited  that  after  the  hard  sur- 
face si'il  had  lieen  penetrated,  water  bearmg 
subsoil  would  be  encountered ;  accordingly 
provision  was  made  for  driving  steel  sheet 
piling  under  the  south  core  wall  for  a  consid- 
erable distance  from  the  main  dam  buttress, 
but  this  was  found  to  be  unnecessary. 


,1  cdudition  necessitating  the  flow  of  a  large 
volume  of  water  to  float  the  logs  over  the  falls 
and  rapids;  and  for  supplying  this  "sluicing 
head"  the  existing  dam  was  built. 

Records  of  the  water  discharged  from  the 
old  dam  during  the  "sluicing  season"  show 
that  under  the  most  favorable  existing  condi- 
tions IHT.dOn.OOO  cu.  ft.  of  water  are  required 
for  each  nnllion  of  logs  passed  through  the 
ilam,  with  an  average  annual  total  of 
•-',740,(>(li»,(iiiO  cu.  ft.,  or  more  than  25  per  cent 
of  the  entire  storage  capacity  of  the  lake.  By 
improving  the  river  channel  with  wing  dams, 
that  will  restrict  the  width  of  the  water  ways 
at  abrupt  pitches,  it  will  l)e  jiossible  to  reduce 
the  average  total  quantity  of  water  required 
for  sluicing  to  l,000,00o,()il()  cu.   ft.  per  aniunn. 


Fig.    4 — Plan    of    Structure    and    Lay-Out    of    ConEtruction     Plant,   Aziscohos   Dam. 


placed  below  water  level  are  composed  of 
class  B.  E  or  G  concrete,  the  two  latter 
grades  being  used  in  situations  where  the 
cross  sections  will  admit  the  interspersion  of 
hand  or  derrick  placed,  thoroughly  clean  stone. 

Above  water  level  the  buttresses  are  con- 
structed of  class  C,  F  or  H  concrete,  the  per- 
missible grade  depending  on  the  area  and 
shape  of  the  cross  sections.  Class  D  concrete 
is  only  used  for  heavy  mass  work  of  minor 
importance,  where  bulk  alone  is  needed. 

The  southerly  end  of  the  main  dam  is  em- 
bedded in  an  eartli  embankment  with  a  rein- 
forced concrete  diaphragm,  or  core  wall,  ex- 
tending from  the  last  buttress  into  the  solid 
material  of  the  natural  bank  a  sufficient  dis- 
tance to  insure  a  practically  impervious  cut-off. 
This  construction  was  adopted  on  account  of 
the  extreme  depth  of  the  ledge  at  this  point,  as 


l.oUGINCi. 

Mention  has  been  previously  made  of  the 
logging  contingency,  Imt  for  a  full  appreciation 
of  its  effect  on  the  work  a  brief  description  of 
the  problem  is  essential,  in  order  that  the 
adopted  methods  for  solving  this  difficulty  may 
be  understood. 

The  entire  water  shed  appurtenaiU  to  the 
.Aziscohos  Lake  is  heavily  woodc<l  and  will 
undoubtedly  be  for  all  time  a  timber  growing 
country,  owing  to  its  locatinu  aiul  mountainous 
character. 

Investigation  of  the  lumbering  situation  re- 
vealed the  fact  that  without  question  an 
average  of  20.n00.000  ft.  B.  M.  of  logs  will  be 
sluiced  annually  from  the  lake  during  the  next 
20  years.  The  river  below  the  proposed  dam 
has  a  fall  of  20ii  ft    in  a  distance  of  two  miles. 


I'ltunately  still  greater  economy  of  water  for 
log  driving  will  be  obtained  by  constructing  a 
V-shaped  flume,  or  log  chute,  from  the  dam  to 
the  foot  of  the  rapids,  when  the  average  total 
water  required  will  lie  reduced  to  2o0,0tin  cu 
ft.  per  antuim. 

The  total  annual  average  run-off  from  the 
water  shed  is  about  10,590,000,000  cu.  ft.,  or 
roughly  30  per  cent  more  than  the  8,000,000  cu. 
ft.  essential  for  filling  the  lake;  but  study  of 
the  run-off  records  indicates  that  the  lake  will 
not  be  filled  every  year,  also  that  the  lake  will 
he  at  its  lowest  level  during  the  latter  part  of 
March,  and  will,  in  ordinary  seasons,  obtain 
most  of  its  supply  from  melting  snow  in  the 
spring.  The  log  driving  season  commences  as 
soon  as  the  ice  leaves  the  lake,  an  event  sev- 
eral weeks  in  advance  of  the  thaws  that  inch 
the  snow  and  ice  in  the  woods. 
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Consideration  of  ihe  above  facts  makes  it 
apparent  that  provision  must  be  made  for 
sluicing  the  logs  through  the  itam  at  varying 
stages  of  lake  level. 

Thorough  study  was  made  of  the  run-off  in 
relation  to  the  sluicing  requirements,  resulting 
in  the  conclusion  that  it  would  be  necessary  to 
design  a  log-way  which  could  be  utilized  at 
any  lake  level  between  elevation  510  and  the 
crest  of  the  flash  boards  at  elevation  535,  or 
for  a  range  of  "Jo  ft. 

General  views  of  the  perfected  arrangement 
for  the  log  sluice  and  its  accessories,  together 
with  the  adjacent  low  head  waste  gate,  which 
will  be  used  to  drain  the  lake  and  possibly  as 
an  emcrgencv  log  sluice-wav,  arc  shown  bv 
Fig.  11.  ■ 

The  essential  features  of  the  log-way  are  a 


set  in  the  stop-log  grooves,  and  overlaps  the 
entrance  mouthpiece  to  prevent  leakage. 

The  swinging  truss  is  suspended  at  the  up- 
stream anil  between  a  gallows  frame,  riding  on 
bronze  sliding  strips,  which  bear  against  the 
planed  surfaces  of  cast  iron  guides  set  in  the 
sides  of  the  concrete  buttresses.  The  truss 
liearings  rotate  on  a  trunnion  shaft  which  is 
attached  to  the  gallows.  A  rectangular  steel 
Tuouthpicce  is  rigidly  fastened  to  the  gallows 
frame,  providing  an  entrance  to  the  log  sluice 
always  at  right  angles  to  the  stop-logs,  with  a 
minimum  clearance  from  same. 

On  top  of  the  gallows  frame  headers  a 
working  platform  is  secured,  from  which  tho- 
attending  lumberman  guides  the  approaching 
logs  or  manipulates  the  locking  meclianism 
when   changing   the  position  of  the  sluice.    A 


overhanging  section  of  steel  flume,  which  pro- 
trudes from  the  truss,  and  the  section  of  lixed 
flume  that  rests  on  a  concrete  abutment,  de- 
signed to  resist  the  shock  due  to  the  impact  of 
the  rapidly  descending  logs.  The  base  receiv- 
ing the  end  of  the  truss  and  the  end  of  the 
lixed  spout  consists  of  a  substantial  concrete 
pier  founded  on  bed  rock.  A  heavy  cast  iron 
wearing  plate  is  imbedded  at  the  entrance  of 
the  fixed  spout  in  the  concrete  abutment  to 
prevent  excessive  wear  anticipated  at  this 
point,  owing  to  an  abrupt  change  in  the  grade 
of  the  flume. 

The  log-way  opening  is  closed  with  12xl0-in. 
yellow  pine  stop-logs  bearing  in  cast  iron 
grooves,  situated  at  the  end  of  the  taper  ap- 
proach formed  Iiy  the  converging  faces  of  the 
concrete  abutments.    The  stop-log  castings  are 


Fig.   5 — Typical    Section    of    Main    Dam    Showing    Stops. 


vertical  slot  cutting  out  the  arched  face  slab 
between  two  of  the  buttresses  for  a  depth  of 
38  ft.  below  the  crest  of  the  main  dam,  the  ad- 
jacent buttresses  being  of  sufficient  increased 
thickness  to  make  the  clear  opening  of  this 
slot  7  ft.  wide;  a  movable  steel  truss,  having  a 
clear  span  of  93  ft.  9  ins.  between  centers,  sup- 
porting a  V-shaped  tlume ;  and  an  inclined 
fixed  section  of  V-shaped  spout,  or  flume,  con- 
tinuing from  the  end  of  the  truss  to  a  down- 
stream point  convenient  for  <liscliarging  the 
logs  into  the  river. 

The  raising  and  lowering  of  the  truss  is  ac- 
complished with  the  aid  of  a  l-'.-ton  \\,wy 
power  traveling  crane  which  is  turnishod  \\\\\\ 
a  double  speed  hoist  for  quickly  handliiii;  tiu- 
stop-lo'gs  and  the  small  section  of  spout  tlia:  i.s 


special  system  of  automatic  locks,  seating  in 
notches  provided  in  the  gallows  guide  cast- 
ings, has  been  devised  whereby  the  truss  al- 
ways rests  on  rigid  supports,  unless  the  lifting 
hook  is  securely'  fixed  in  its  proper  position, 
thus  precluding  the  possibility  of  releasing  the 
load  from  the  crane  until  the  truss  is  safely 
anchored  in  the  desired  position.  Chains  from 
the  gallows  frame  are  passed  over  idlers  into 
the  adjacent  bays  of  the  dam,  supporting  con- 
crete counter  weights  which  neutralize  to  a 
large  e.xtent  the  dead  load  of  the  truss,  reliev- 
ing the  crane  proportionately. 

The  down-stream  end  of  the  truss  is  sup- 
jiMrtcd  on  trucks  that  travel  on  T-rail  tracks 
ha\ing  curved  profiles  of  proper  shape  to 
maiiuain    a    inininuun    clearance    between    the 


imbedded  flush  with  the  buttress  masonry,  and 
are  designed  to  act  as  guides  for  a  gravity 
drop  gate  which  travels  in  front  of  the  up- 
stream face  of  the  stop-logs.  This  gate  is 
composed  of  a  structural  steel  frame  incased 
in  concrete,  and  is  suspended  on  counter- 
w-eighted  chains,  controlled  by  means  of  a 
hand-operated  hoist  located  on  the  floor  of 
the  log-way  house.  When  the  log  sluice  is 
operating  at  the  highest  levels  the  drop  gate 
will  be  submerged  a  small  distance  below  the 
top  of  the  stop-logs  ready  for  the  instantane- 
ous closure  of  the  log-way  in  the  event  of  an 
accident  in  the  flume.  At  the  lower  stages  of 
sluicing  the  gate  will  be  suspended  a  proper 
distance  above  the  w-ater  level,  and  will  be  in  a 
position   permitting   expeditious   control.     The 


■gate  is  made  of  sufficient  height  to  close  the 
log-way  with  bottom  submerged  2  ft.  below 
the  top  of  the  stop-logs  when  they  are  re- 
moved   for    the    full    depth    of    the    flume   eii- 


whicli  eliminates  the  spurting  streams  that 
would  otherwise  occur,  seriously  handicapping 
the  manii)ulatinn  of  the  stop-logs,  if  this  water 
cushion  wa-  ncit  provided. 


capacity  of  a  log-way.  Conservative  csii- 
males  show  that  at  the  higher  sluicing  levels, 
under  favorable  conditions,  3,<lfXi,0On  ft.  h.  m. 
of  logs  may  be  easily  sluiced  in   10  hours,  and 


Fig.  6 — Section  Through  Spillway  of  Aziscohos  Dam. 

trance,  providing  a   screen   to  protect  the   op-  Before  deciding  upon  the  design  for  the  log-  that  the  minimum  capacity  of 

erator   when    removing    or    placing   the    stop-  way  a   series  of  experiments  were   conducted  not  less  than   1,000,000  ft.  b. 

logs.  with  large  scale  working  models,  and  experi-  hours. 

A   space  of   6   ins.   is   left  between   the   up-  enced  river  drivers,  called  upon  to  criticise  the  The   maximum   velocity   of 

stream    face   of   the   stop-logs   and   the   down-  \ari()n3  schemes,  strongly  advocated  the  adopt-  junction  of  the  movable  and 


the  outfit  will  be 
m.  of  logs  in   10 

the  logs   at  the 
fi.xed   ilunie  will 


Fig.  7 — Transverse  Section  of  South   Dike,  Aziscohos   Dam. 

Stream  face  of  the  drop  gate.     A  timber  bolted  ed  apparatus,  claiming  that  its  capacity  would  be   approximately   3,000   per    minute,    and    the 

to    the   bottom    of    the   drop   gate    closes   this  be  limited  only  by  the  quantity  of  logs  which  minimum  velocity   1,000   ft.   per   minute.     The 

space    sufficiently    to    create    a    pool    of    quiet  could  be   delivered  to  the  entrance,  a   feature  swinging  spout,  which  is  the  elemental  feature 

water    between    the    stop-logs    and    the    gate,  always    the    controlling    factor    regulating    the  uf   this   design,   is   simply  an   amplification   of 
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crude  timlicr  structures  that  have  been  crectei! 
to  accomplish  the  same  purpose,  uniler  smaller 
variations  of  head,  by  the  ini;oiiious  Yankee 
lumbermen  of  northern  Maine,  and  is  only 
noteworthy  on  account  of  its  exceptional  pro- 
portions. 

CONSTRUCTION. 

The  preparatory  work  of  clearing  the  site, 
building  roads,  cutting  timber  for  fuel  and 
saw  logs,  and  the  erection  of  temporarj-  build- 
ings, preliminary  to  the  actual  construction, 
was  commenced  on  Sept.  1,  1!UW,  The  select- 
ed form  of  dam  was  not  determined  upon  un- 


\\  hile  excavating  the  ledge  trenches  lor  the 
buttress  footings  and  the  cut-off  wall  at  the 
base  of  the  up-stream  face  of  deck  slabs,  sus- 
picious and  disconcerting  seams  were  encoun- 
tered alter  the  tirst  2  or  .'i  ft.  of  the  hard 
granite  surface  rock  had  been  removed.  These 
seams  appeared  to  consistently  exist  at  all 
points  excavated  and  it  was  realized  that  the 
situation  was  serious.  Accordingly  immediate 
steps  were  taken  to  determine  the  extent  of 
the  stratitication  with  the  ultimate  result  that 
It  became  essential  to  excavate  from  8  to  Iti 
ft.  of  the  surface  rock  before  the  laminated 
lormation   was  sufiicientlv   removed   to  insure 
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Yare  - 


Fig.    8 — Transverse    Section    of    South    Dike.     Aziscohos    Dam. 


til  February,  1010,  consequently  the  tasks  ac- 
complished during  the  winter  of  1909  and  1910 
were  necessarily  confined  to  the  execution  of 
such  general  work  as  would  be  required  for 
the  erection  of  any  type  of  structure,  and 
comprised  the  construction  of  cement  sheds, 
temporary  log  sluice,  bunk  houses  and  saw 
mill:  also  the  haiding  of  cement,  lumbering 
operations  and  the  digging  of  test  pits  to  de- 
termine the  location  and  character  of  the 
foundation  rock. 

Estimates  were  prepared  in  the  engineers' 
office  showing  the  probable  time  limits  essen- 
tial to  complete  the  various  sections  of  the 
work,  compiled  from  the  evidence  of  test  pit 
data  and  based  upon  diagram  sketches  of  the 
several  stages  of  operation.  The  test  pits  in- 
dicated that  the  overlaying  ledge  cover  was  a 
very  refractory  material  composed  almost  en- 
tirely of  compacted,  impalpable  rock  flour  de- 


an unyielding  foundation.  The  ledge  seams 
were  from  %  in.  to  12  ins.  deep  and  were 
tilled  with  rock  flour,  intermingled  with  an  oc- 
casional layer  of  disintegrated  granite. 

The  faulty  condition  of  the  ledge  necessarily 
upset  all  time  calculations,  and  precluded  the 
possibility  of  commencing  the  concrete  work 
on  the  first  of  June  as  anticipated.  This  un- 
fortunate predicament  seriously  handicapped 
the  whole  work  and  delayed  the  placing  of 
any  concrete  until  July  13.  A  peculiar  circum- 
stance in  connection  with  this  incident  is  the 
fact  that  the  preliminary  shot  drill  borings, 
although  admittedly  insufficient,  gave  no  indi- 
cation that  there  existed  any  very  soft  mate- 
rial, except  in  one  instance  where  a  large  clay 
pocket  was  encountered ;  but  this  was  on  the 
south  side  of  the  stream  under  the  deep  nat- 
ural bank  and  was  attributed  to  a  local  fault. 
The  only  explanation  which  can  be  offered  for 


the  |iroposcd  dam  consisted  of  a  series  of 
duiilicate  parts,  it  was  apparent  that  a  system 
of  interchangeable  forms,  in  standard  unit 
sections,  would  be  not  only  feasible  but  would 
economically  expedite  the  work,  if  they  were 
properly  constructed.  .-Xccordingly  complete 
plans  were  piepared  for  the  principal  form 
work  of  the  Inittresses,  arched  slabs  and  core 
walls;  also  for  forms  having  special  condi- 
tions of  loading  or  that  were  structurally  com 
plcx. 

The  methods  of  constructing  and  assembling 
the  buttress  forms  are  clearly  illustrated  in  the 
accompanying  Fi.g.  12,  and  a  detailed  descrip- 
tion of  this  work  is  therefore  unnecessary, 
but  special  attention  should  be  called  to  cer- 
tain novel  features,  which  practically  eliminat- 
ed all  shoring  and  bracing,  at  the  same  time 
providing  rigid  adjustable  attachments,  to 
which  the  arch  forms  were  secured.  These 
are  the  tie  bolts  .■md  separators,  shown  at  72-D, 
located  at  the  junction  of  the  straight  buttress 
sections  with  the  beveled  nosing,  forming  arch 
haunches;  tlie  bolt  sockets  set  central  with  the 
up-stream  face  of  the  liuttress  nosings  and 
the  corebo.xes,  illustrated  by  T2-F,  which  were 
set  in  the  nosing  forms,  as  shown  on  72-D. 
for  receiving  the  studding  of  the  shrinkage 
joint  forms  later  described.  .An  especialh 
valuable  but  not  original  device  is  the  extensi- 
ble double  ledger  boards,  which  act  as  separat- 
ing struts  and  spacers  for  the  buttress  side 
panels  and  also  as  stringer  support  for  the 
working  platforms.  These  ledger  boards  con 
sist  of  two  .'ixlO-in.  timbers,  1-4  to  15  ft.  long, 
yoked  together  with  two  welded  iron  loops, 
which  are  held  rigidly  in  position  by  means  of 
plates  and  wedges,  as  shown  on  72-H.  This 
arrangement  provides  a  stiff  beam  of  variable 
length  that  can  be  easily  removed  without 
mutilation  liy  simply  releasing  the  loop 
wedges,  the  ends  of  the  sticks  being  beveled  to 
facilitate  their  extraction  from  the  concrete. 

The  arcli  forms  shown  by  Fig.  1-3  appear  to 
be  very  complex,  a  difficulty  hard  to  overcome 
in  preparing  plans  for  form  w'ork.  Careful 
examination  will,  however,  reveal  that  this 
work  is  much  simpler  than  at  first  apparent- 
The  essential  and  radical  features  of  this  con- 
struction are  the  methods  employed  for  sup- 
porting the  intrados  arch  forms,  and  for  tying 
the  up-stream  face  panels  to  the  buttress  con- 
crete, and  the  intrados  forms,  dispensing  with 
the  need  for  bracing  of  any  description  except 
the  small  amount  necessary  for  the  temporary 
support  of  the  forms  while  the}'  are  being 
placed  in  position. 

The  intrados  arch  panels  consist  of  two  cir 
cular  sections  4  ft.  deep,  jointed  and  held  in 
position  at  the  arch  crown  by  specially  de- 
signed, adjustable  tie  rod  spacers,  which  pass 
through  the  crown  of  the  arches,  tying  the 
intrados  forms  rigidly  to  the  stringer  beams  of 
the  up-stream  face  panels.  The  buttress  ends 
of  the  arch   sections  are  held  in   position   en- 
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Figs.     9     and     10 — Transverse     Sections     of     North  Dike.  Aziscohos  Dam. 


posited  by  glaciers.  The  test  pits,  in  conjunc- 
tion with  a  meagre  number  of  borings,  indi- 
cated that  the  ledge  was  a  very  coarse  granite 
formation  of  medium  hardness,  providing  a 
foundation  entirely  suitable  for  sustaining  the 
contemplated  loads. 

To  successfully  complete  the  work  in  the 
season  of  1910  the  progress  estimates  showed 
that  the  concrete  plant  equipment  must  be 
ready  for  operation,  and  the  spillway  excava- 
tion be  completed,  ready  for  placing  concrete, 
about  the  first  of  June.  These  desired  results 
were  attained. 


the  above  inaccurate  representation  is  that  the 
shot  drill  was  too  small,  making  it  impossible 
to  remove  a  whole  core  of  any  great  length, 
thus  deceiving  the  operators  and  making  them 
accept  the  short  cores  as  a  result  of  the  appara- 
tus limitations. 

Forms  are  always  an  element  of  first  inV" 
portance  in  concrete  construction,  for  thet 
have  material  effect  on  both  cost  and  prog- 
ress, and  should  accordingly  be  subjected  to 
as  careful  consideration  as  any  other  detail  of 
the  design.  Realizing  the  truth  of  the  above 
assertion   and  also   appreciating  the   fact   that 


tirely  by  the  friction  grip  of  abutment  blocks, 
that  are  securely  clamped  to  the  sides  of  the 
piers  with  bolts  which,  pass  through  the  pipe 
separators  cast  into  the  concrete  buttresses, 
and  to  which  attention  has  already  been  called. 
Spreader  struts,  securely  wedged  against  the 
abutment  blocks,  hold  the  ends  of  the  arch 
segments  tightly  against  the  edge  of  the  but- 
tress bevels.  The  ends  of  the  segments  are 
supported  by  4x6-in.  sill  strips  that  are  seated 
in  shoulders  on  the  abutment  blocks  and  are. 
rigidly  keyed  in  correct  position  with  wedges 
The    end   panels    for    the    shrinkage    joints. 
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central  with  buttresses,  are  held  by  means  of  V\e\v  73-C  clearly  shows  tlic  aliove  described  sockets  are  set   in  the   faces  of  the   first  cast 

the  notched   recesses  provided  in  the  nose  of  construction.  face  slabs  for  receiving  the  anchor  bolts  that 

the  piers,  the  top  reaction  of  the  studdmg  be-  To  reduce  as  much  as  possible  the  opening  resist  the  end   reaction"  from  the  intermediate 

mg  received  against  ?ix8-in.  plates  which  abut  nf  the  shrinkage  joints  between  the  face  slabs.  face  form  stringers.     (See  Fig.  13.") 


^ 


^^cr/ory  r/f^^  Laa/r/?y  ^7/? 


DOf^/7jr^j;/?/f  f^£y/Rr/0.'7    ^7£ 


^ee  S'Tif^e.ls  ^J  '/'¥ 4-vs  "^o/- 


g'^rfff" 


I '  i 


V'^j^Aaj^  K-J  J^  JJJJ 


Fig,    11  —  Details   of   Log   Way.   Aziscohos    Dam. 


against     the     shouldered      blocking      securely  the  bays  are  ca^t  in  alternate  sections.      Tci  ipli-  The  writer   does   not   inten<l   to   convey   tin. 

spiked  to  the  end  of  the   face  slab  stringers.  tain  maximum  benelit  from  the  initial  shrink  idea  that  sectional  forms  are  materially,  if  any. 

The  end  reaction  of  the  face  slab  forms  is  held  age  of  the  concrete  a  time  interval,  as  long  as  cheaper  per  unit  of  contract  surface  tli.ui  the 

by  anchor  rods  which  are  inserted  in  the  pipe  possible,   is   allowed   to   elapse   before   pouring  ordinary  kind  built  in   place,  but   their  use  i- 

sockets   incorporated  in  the  buttress  concrete.  the  concrete   on   the   intermediate  bays.      Pipe  strongly  advocated  on    iccount  ol   the  raiiiditi 
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with  which  they  can  he  assembled  ready  for 
the  placing  of  concrete,  without  employing  an 
army  of  carpenters  to  keep  the  form  work 
ahead  of  the  concreters.  It  is  nndoubtedly 
true  that  the  unfortunate  foundation  difficul- 
ties encountered  in  this  instance  had  material 
effect  on  the  unit  cost  of  the  forms  on  account 
of  the  concentration  and  consequent  conges- 
tion which  it  occasioned.  Had  it  been  possible 
to  spread  out  the  work  over  a  sufficient  number 
of  piers,  a  much  more  creditable  showing 
could  have  been  made :  as  matters  stand,  the 
forms  have  accomplished  a  saving  of  from 
150,000  to  200,000  ft.,  board  measure,  of  lumber 
and  have  been  instrumental  in  effectively  in- 
creasing the  quantity  of  concrete  placed,  the 
average  since  commencement  being  100  cu. 
vds,  dailv. 


LETTERS  TO  THE  EDITOR. 

Cement  Curb  and  Sidewalk  Construc- 
tion Without  Mortar  Surface  Coat. 

sirs:  As  an  engineer  in  building  bridse  worU, 
all  of  our  good  concrete  jobs  were  put  in  wet 
without  any  attempt  at  mortar  facing  outside  of 
spading  the  concrete  along  the  inside  of  forms. 
I  want  to  ask  why  this  same  method  of  con- 
struction would  not  be  better  in  the  building 
of  curbs  than  the  usual  method  of  a  lean  mix- 
ture for  the  interior  of  the  curb  and  a  rich 
mixture  for  the  outer  coat,  as  there  is  a  differ- 
ence of  expansion  caused  by  the  amount  of  ce- 
ment used.  I  am  of  the  opinion  that  a  better 
curb  can  be  built  by  merely  spadim?  that  por- 
tion that  is  exposed  and  finishing  the  top  by 
bringing  the  mortar  to  the  surface.  This  does 
away  with  any  liability  of  the  mortar  coat  not 
uniting  with  the  core  of  the  curb. 

Also.  I  want  to  ask  why  a  sidewalk  cannot  be 
built  with  a  tolerably  rich  mixture  throughout 
and  troweled  oft  on  top  by  bringing  the  cement 
to  the  surface.  Of  course  the  sidewalk  would 
have  to  he  huilt  with  a  wet  concrete,  and  not 
too  fine  a  sand,  so  that  an  excess  of  sand  would 
not  work  to  the  top.  We  have  had  numerous 
failures  in  our  concrete  sidewalks,  and  I  do  not 
see  wh.v  this  would  not  be  satisfactory,  I  see 
no  reason  why  a  smooth,  white  surface  is  so 
much  sought  in  a  sidewalk.  This  method  of 
which  I  speak  W'ould  give  a  comparatively  rough 
surface  and  would  be  an  advantage  in  many 
ways. 

^^'ill   you   please  let  me  have  your  opinion   on 
this  matter,  and  greatly  oblige. 
Yours   truly, 

H.    M.    HOCKM.\X. 

City  Bngineer. 
Frankfort,   Ind..    Dec.    23,    1910. 


In  February.  1!)07,  12  Ins.  of  snow  fell  on  frozen 
ground,  followed  within  two  or  three  days  by  a 
heavy  rainfall  which  carried  it  all  oft,  and  cre- 
ated a  flood  that  did  much  damage  along  the 
lower  course  of  the  stream.  For  about  three 
hours  the  culvert  was  taxed  to  its  utmost  ca- 
pacity, .ind  about  one-half  of  the  gravel  bed 
under  the  culvert  was  washed  away.  The  area 
of  the  waterway  did  not  then  exceed  155  sq.  ft. 
This  Is  one-seventh  the  tabular  aiea  for  that 
water  shed. 

■U'e  have  another  water  shed  adjacent  to  the 
city  that  has  been  giving  us  considerable  trou- 
ble. The  area  is  1.12  square  miles.  Some  years 
ago  a  wood  flume  was  constructed  having  an 
area  of  7  sq.  ft.  to  care  for  the  discharge.  This 
it  was  able  to  do  so  long  as  it  could  be  kept 
clear,  hut  owing  to  poor  alignment  and  irregu- 
lar gradient  the  sand  and  gravel  carried  by  the 
stream  would  collect  in  the  bottom  along  the 
more  nearly  level  places  and  cause  the  flume  to 
overflow.  A  new  flume  has  just  been  construct- 
ed under  my  supervision,  with  a  cross-section  of 
S.5  ft.  and  a  slope  of  0.04.  uniform  throughout. 
The  flume  is  of  concrete,  in  the  shape  of  an  in- 
verted parabole.  with  base  of  3.5  ft.  and  depth 
of  3.5  ft.  This  will  be  left  open  until  after  the 
spring  floods  pass  when,  if  it  proves  sutflclent, 
it  will  be  covered  with  concrete  slabs. 

It  would  be  interesting  to  learn  the  slope  for 
which  the  tables  given  by  Mr.  Gearhart  were 
computed.  The  road  culverts  of  small  size  are 
put  in  here  with  a  slope  of  0.04.  and  serve  more 
than  ten  times  the  area  given  in  the  tables.  I 
doubt  if  such  tables  can  be  made  much  use  of 
outside  of  the  immediate  region  for  which  they 
are  computed. 

The  maximum  annual  rainfall  for  this  region 
is  IS  ins.,  or  about  one-half  that  given  for  the 
tables,  but  this.  too.  Is  liable  to  be  very  mis- 
leading. The  only  rainfall  data  that  are  of  much 
use  is  the  maximum  for  24  hours.  Even  then 
unusual  torrential  storms  should  be  eliminated 
unless  they  can  reasonably  be  expected  to  occur 
within  fairly  regular  intervals.  Not  only  each 
separate  region,  hut  also  each  separate  water- 
shed constitutes  a  separate  problem  and  should 
be  solved  to  meet  each  individual  case.  A  cul- 
vert or  bridge  that  would  be  ample  for  all  of 
the  requirements  of  one  water  shed  might  be 
entirely  too  small  for  another  adjacent  water 
shed  of  equal  area,  and  to  construct  all  of  the 
culverts  .and  bridges  in  the  coimty  or  state  on 
the  basis  of  the  maximum  requirements  of  the 
stream  having  the  greatest  ratio  of  flow  to  area 
would  he  an  unwarranted  waste  of  money. 
J.  E.  TUPFER, 
County  Engineer. 
Pnnuioy.   Wash.,   Dec.   17.  1910. 


Drainage  Areas  and  Areas  of  Water- 
ways. 

Sirs:  I  have  read  with  interest  the  article  on 
"Drainage  Areas  and  Areas  of  Waterways"  in 
your  issue  of  Dec.  14.  Perhaps  some  data  which 
I  have  may  be  of  interest  to  engineers  who  are 
located  in  the  mountain  regions  of  the  west. 

The  stream  which  flows  through  the  center 
of  the  city  of  Pomeroy,  Wash.,  has  a  slope  of 
0.01  and  drains  an  area  of  70  square  miles  above 
the  city.  In  March.  1910.  occurred  the  heaviest 
flood  that  has  been  known  during  the  past  20 
years,  and  the  cross  section  of  the  stream  as  it 
passed  under  the  several  bridges  in  the  city 
averaged  230  square  feet.  This  is  only  about 
one-eighth  the  area  given  in  the  tables.  One 
point  should  be  mentioned  affecting  this  flood. 
The  lower  tritnitaries  of  the  stream  delivered 
their  quota  before  the  crest  of  the  flood  from 
the  upper  tributaries  arrived,  thus  distributing 
the  crest  of  the  flood  over  some  20  hours  of 
time.  The  stream  flows  through  the  city  in  an 
earth  channel.  b>it  the  course  is  very  direct 
and  unobstructed. 

Another  case.  In  the  latter  part  of  the  year 
1906  I  constructed  a  concrete  culvert  across 
another  stream  in  this  county,  having  a  drain- 
age area  above  the  culvert  of  22  square  miles. 
and  a  slope  in  the  Immediate  vicinity  of  the  cul- 
vert of  0.015.  The  structure  was  founded  on 
bed  rock,  above  which  was  2  feet  of  gravel 
which  was  left  in  place  under  the  culvert.  It 
was  built  as  a  semi-circular  arch  w-ith  the 
springing  line  at  the  surface  of  the  gravel  bed, 
and  a  r.adius  of  0  ft. 


Referring  to  his  design.  Mr.  Godfrey  says: 
"The  oflice  of  the  rib  is  here  recognized  as 
being  merely  to  protect  these  rods  from  corro- 
sion." Assuming  that  the  curved  diagonal  rods 
shown  in  the  counterfort  of  his  design  were  not 
enclosed  In  concrete,  what  would  there  be  to 
prevent  the  vertical  face  of  the  wall  bulging  out- 
ward and  failing  under  the  eartli  thrust?  What 
bridge  designer  Would  dare  introduce  a  curved 
eye-bar  Intended  to  resist  tension?  The  coun- 
terfort has  a  much  more  important  function  to 
perform  than  the  preservation  of  the  steel 
against  corrosion, 

Mr.  Godfrey's  method  of  fastining  the  ends  of 
the  tension  rods  by  nuts  is  good,  except  that  it 
is  wasteful  of  metal  on  account  of  the  strength 
of  the  entire  rod  being  limited  to  the  net  area  of 
metal  under  the  threading,  or -in  lieu  of  that,  the 
expense  of  upsetting  the  rods. 

The  method  of  failure  indicated  in  Figui-e  G 
is  not  at  all  due  to  the  arrangement  of  the  rods, 
but  solely  to  lack  of  proper  .Tnchorage  at  the 
end.  Lacking  such  anchorage.  Mr.  Godfrey's 
design  would  be  equally  liable  to  such  failure. 
Much  of  the  other  criticism  of  Mr.  Godfrey  is 
equally  applicable  to  his  own  design. 

The  general  design  proposed  by  Mr.  Godfrey 
is  perhaps  the  most  economical  form  for  a  re- 
inforced concrete  retaining  wall.  Another  and 
expensive  design  Is  shown  on  inige  559  of  your 
Issue  above  specified,  which  shows  a  100,000- 
gallon  reservoir  on  the  Panama  Canal  work. 
Referring  to  the  design  of  this  reservoir,  a  more 
economical  structure  would  have  been  a  circular 
reservoir  43  ft.  9  Ins.  in  diameter  and  10  ft, 
deep,  with  a  shell  6  ins,  thick.  The  saving  of 
the  circular  design  as  compared  to  the  rec- 
tangular plan  would  be  as  follows: 

Concrete.  53.3  cu.  yds.   at  $10.25 m^'B. 

Steel.   4.500  lbs.   at  3   cts '■?X-^„ 

23   lin.    ft,    forms   at  3.64   cts S3. (^ 

Total     $765.05 

From  this  It  appears  that  the  rectangular  de- 
sign has  cost  3G  per  cent  more  than  the  circular 
plan  would  have  cost  on  the  basis  of  the  actual 
unit  costs  in  the  construction  of  the  rectangular 
plan.  These  costs  refer  to  the  retaining  walls  of 
the  tanks  only.  The  cost  of  the  concrete  bot- 
tom Is  not  necessarily  affected  by  the  design 
of  the  walls. 

Tours  truly, 

J.    L.    CAMPBELL. 
El    Paso,   Tex.,   Dec.    24,   1910. 


Mr.   Godfrey's  Design  for  Reinforced 
Concrete    Retaining   Wall. 

Sirs:  Eeginnuig  on  page  546  of  your  Issue  of 
December  21,  1010.  Mr.  Edward  Godfrey  dis- 
cusses the  design  of  retaining  walls.  He  enters 
a  somewhat  general  condemnation  of  theories 
which  have  governed  the  design  of  retaining 
walls  and  masonry  dams  In  the  past.  The  pos- 
sible upward  pressure  of  water  on  the  base  of  a 
masonry  dam  is  not  a  contingency  that  has 
always  lieen  ignored  in  designing  such  struc- 
tures. At  the  time  the  Austin  dam  failed,  one 
of  the  causes  of  the  failure  was  recognized  to  be 
the  floating  power  of  the  water  In  the  porous 
limestone  foundation  discovered  at  the  time. 

Mr.  Godfrey  states  that  the  most  neglected 
factor  in  the  design  of  retaining  walls  Is  the 
effect  of  frost.  This  is  probably  true,  and  there 
is  nothing  in  his  design,  nor  In  his  discussion 
thereof,  that  Indicates  that  he  has  made  any 
liro\-iKion  for  this  factor. 

Mr.  Godfrey's  conversion  of  earth  pressure 
into  fluid  pressure  would  be  all  right  providing 
it  could  be  demonstrated  that  for  a  particular 
case  the  converted  pressure  was  equivalent  to 
the  actual  pressure.  In  this  respect  he  does  not 
appear  to  have  made  any  real  Improvement  upon 
other  theories  of  earth  pressure.  It  should  also 
he  noted  that  you  cannot  safely  assume  a  fluid 
l.iessure  of  1/6  or  1/5  of  the  weight  of  the  earth 
tilling  for  a  general  rule.  The  amount  of  mois- 
lure  in  the  earth  and  Its  fluidity  for  any  par- 
lirular  case  would  have  to  be  known  to  deter- 
iiiin<'  the  proper  factor,  and  this  introduces  quite 
.•IS    much    uncerlaiuly    as    in   old   theories. 


Catalogs  Worth   Having. 

Engineers  and  contractors  should  have  on 
file  the  latest  catalogs  of  machines,  tools  and 
supplies  that  they  use.  In  sending  for  cata- 
logs reviewed  or  advertised  in  this  paper,  you 
will  confer  a  favor  on  us  if  you  will  write  dt- 
rectly  to  the  advertisers  and  state  that  you 
saw  the  catalog  mentioned  in  Engineering 
CoNTR.\CTiNG.  If  you  are  in  the  market  for 
tools,  machinery  or  supplies,  tell  us  and  we 
will  notify  promptly  the  leading  manufac- 
turers. 

Drag  Bucket  Excavators.— Paper  12%x9% 
Ins.;  32  |.p.  Monlghan  Machine  Co.,  2016  Canal 
ave..    Chicago.  ,  ,         .  ,  - 

This  catalog  contains  a  table  of  condensed 
dimensinns  of  the  different  types  of  drag  line 
excavators,  complete  descriptions  of  the  ma- 
chines, their  parts  and  materials  of  which  they 
are  huilt.  The  book  is  exceptionally  well  illus- 
trated. 

Fire  Brick— Leather,  SV^i3%  ins. ;  48  pp.  Geo 
S.  Good  Fire  Brick  Co.,  Patton,  Pa  A  useful 
catalog,  showing  by  perspective  illustrations, 
the  shapes  and  sizes  of  all  stock  fire  brick. 
Tables  of  sizes  and  analyses  are  given. 

Sewer  Pipe. — Leather.  S»,8X3%  Ins.;  56  PP- 
ratton  nay  Mfg.   Co,.  Patton,  Pa.  ..,.=„„, 

A  catalog  of  shapes  of  all  classes  of  vitrified 
clav  products  Including  pipe,  conduit,  roof  tile. 
and  ornamental  work,  ■  Complete  information 
as  to  sizes,  prices,  and  discounts. 

Acme  Corrugated  Metal  Culverts.— Paper, 
3^4x6  ins,;  16  pp.     The  Canton  Culvert  Co.,  Can- 

A  folder  which  Illustrates  and  describes  the 
corrugated  metal  "knock  down"  culvert  pipe. 

Ammonia  Dynamites.— Paper,  3^x6  ins^  S 
pp.  K.  I.  DuPont  de  Nemours  Powder  Co.,  Wil- 
mington. Del.  ,         ^,.    a     „r 

A  description  of  the  properties  and  methods  of 
exploding  ammonia   dynamites. 

Charging  Bore  Holes.— Paper.  .5x7  ins^:  12  pp. 
E.  I.  DuPont  dc  Nemours  Powder  Co..  "Wilming- 
ton.  Del.  .    „„ 

Reprints  and  extracts  from  government  re- 
ports as  to  the  uses  and  abuses  of  explosives 
and  a  few  pointers  on  charging  and  tamping 
bore  holes. 
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Announcement  has  been 
made      that      the       Copper 

The  Doings      R!};"  ^^   Northwestern   Ry. 

r  Will    about    March     1    nave 

°'  work   started   on   an   extcn- 

the    Week.       sion    toward    Fairbanks    in 

the  Tanana  gold  district  in 

Alaska.      It    is    estimated    that    the    extension 

will  cost  about  $80,000,000. 

Bids  are  to  be  opened  this  spring  for  the 
construction  of  the  Panama-David  R.  R.  The 
Panama  Assembly  has  approved  the  bill  au- 
thorizing President  Arosemena  of  Panama  to 
receive  bids  for  the  work.  The  cost  of  this 
work  is  not  to  exceed  $10,000,000,  for  which 
Ihe  government  may  issue  5  per  cent  bonds. 

The  contract  for  the  construction  of  the 
new  prison  at  Kingdale,  Dutchess  County, 
New  York,  has  been  awarded  to  the  P.  J.  Car- 
lin  Construction  Co.,  New  York  Citv,  at  $2,- 
196.000. 

The  Coastwise  Dredging  Co.,  Norfolk,  Va.. 
has  just  been  awarded  the  contract  for  a 
large  government  dredging  job  in  Provi- 
dence River,  R.  I.  The  contract  calls  for 
dredging  1,698,240  cu.  yds.  of  material,  the 
contract   price  being  7.84   cts.   per  cu.   yd. 

Several  new  railroad  companies  have  an- 
nounced that  their  plans  were  so  well  along 
that  they  hoped  to  let  construction  contracts 
this  spring.  .Among  these  companies  are  the 
following:  The  Oklahoma,  Kansas  &  Mis- 
souri Ry.,  which  projects  a  40  mile  line,  and 
the  Columbus  Connecting  R.  R.  Co.,  whicli 
projects  a  32  mile  double  track  steam  belt 
line  around  the  city  of  Columbus,  O. 

Among  the  railroad  construction  contracts 
let  recently  are  the  following:  Mason  & 
Hanger  Co.,  Richmond,  Ky.,  for  constructing 
a  second  track  from  O.akdale  to  Lansing, 
Tenn.,  for  the  Queen  &  Crescent  Route,  the 
contract  covering  about  12  miles  of  work  and 
amounting  to  about  $250,000;  W.  F.  King, 
for  the  concrete  work  for  bridges  and  cul- 
verts for  the  line  of  the  Interstate  Transfer 
Ry.,  froin  Pokegama  Junction,  the  pres- 
ent terminus  of  the  road ;  H.  E.  Owen, 
a  sub  contract  for  grading  on  the  Colorado  & 
Southern  Ry.'s  new  line  from  Cheyenne  to 
Wellington,  Colo.;  Thrasher  &  Gunter,  Chat- 
tanooga, Tenn..  for  widening  the  Covington 
tunnel  for  the  Louisville  &  Nashville  R.   R. 

The  first  contracts  for  work  on  the  Cayuga 
and  Seneca  Canal  in  New  York  have  been 
awarded  as  follows :  Scott  Brothers,  Rome, 
N.  Y.,  at  $393,13.5  for  contract  A,  providing 
for  the  construction  of  locks  and  controlling 
works  in  the  Seneca  River;  Crowell  Sherman 
Stalter  Co.,  3111  Carnegie  Ave.,  Cleveland. 
O.,  $l,448..50O  for  contract  B.  providing  for 
17  miles  of  dredging  work. 

The  U.  S.  Reclamation  Service  is  now  call- 
ing for  bids  for  the  earth  work  on  about  22 
miles  of  the  North  Canal  of  the  Belle  Fourchc 
project.  The  work  involves  the  excavation 
of  about  770,000  cu.  yds.  of  material. 

Conklin,  Rooney,  Johnson  &  Hofman, 
Chandler,  Okla.,  have  been  awarded  a  large 
contract  by  the  Deep  Fork  Drainage  District 
No.  1,  the  work  calling  for  the  construction 
of  a  drainage  ditch  in  Lincoln  County,  Okla. 

The  city  of  Salem.  Ore.,  is  now  calling  for 
bids  for  a  large  paving  contract.  The  work 
calls  for  the  construction  of  17.5,000  sq.  yds. 
more  or  less  of  hard  surface  pavement. 

The  mayor  of  Oklahoma  City,  Okla..  is  to 
call  a  special  election  to  vote  on  the  issuance 
of  bonds  in  the  sum  of  $1.2.50.000  for  securing 
an  additional  water  supply  for  the  city.  The 
plans  propose  a  new  3,300-acre  reservoir  and 
the  bringing  of  the  water  to  the  city  in  a  42- 
in.   pipe   line,  eight  miles   long. 


There  ,ire  signs  a-plentv 

The  that     1911     will    be    a    fat 

Outlook  year     for     construction 

for  work.       Not    the    least    of 

these  si.gns  is  the  optiinis- 
191 1-  tic  feeling  tliat  prevails  in 

all  sections  of  the  coun- 
try. But  the  ninst  convincing  sign  of  all  is 
the  $  sign,  as  represented  by  the  immense 
bond  issues  already  voted  for  public  work, 
and  by  the  large  number  of  private  enter- 
prises that  have  been  linanced  in  whole  or 
in  part.  While  there  has  been  undoubtedly 
much  manufactured-for-a-purpose  pessimism 
among  the  older  railroads  as  regards  the 
construction  of  new  branch  lines  and  the 
continuation  of  extension  work,  yet  rail- 
road officials  have  not  hesitated  to  express 
their  belief  that  a  correct  solution  of  the 
pending  questions,  which  have  seemed  to 
defer  these  works,  will  be  reached  early 
this  year.  Whether  or  not  this  correct  so- 
lution is  reached,  there  are  good  grounds 
to  believe  that  much  of  the  extension  work 
of  these  older  railroads  will  be  continued 
durin.g  the  present  year,  and  that  many  new 
branch  lines  will  be  put  under  construction. 
In  any  case  these  railroads  have  a  vast 
amount  of  betterment  work  which  must  be 
done  in  the  near  future.  The  elimination 
of  grade  crossings  will  be  an  important, 
feature  in  railroad  work  this  year.  In  Ohio, 
particularly  in  the  cities  of  Cleveland, 
Youngstown  and  Cincinnati,  plans  have 
been  made  for  the  expenditure  of  many 
millions  of  dollars  for  work  01  this  kind. 
The  past  year  has  seen  the  incorporation  of 
many  new  railroads — steam  and  electric — 
and  many  of  these  companies  have  already 
succeeded  in  securing  their  construction 
capital.  Many  other  railroad  companies, 
organized  two  or  three  years  ago,  have  also 
completed  their  financial  arrangements  and 
are  planning  to  begin  construction  work  in 
the  spring.  In  other  lines  of  construction 
work  the  prospects  are  fully  as  good.  The 
prospects  are  particularly  bright  for  irriga- 
tion work.  The  present  condition  of  the 
money  market  is  such  as  to  make  the 
financing  of  private  irrigation  enterprises 
much  more  easier  than  it  has  been  the  past 
two  years.  In  Colorado,  Wyoming  and  Ari- 
zona, many  irrigation  districts  have  been 
organized  during  the  past  few  months,  and 
many  bond  issues  have  been  voted  for  con- 
struction work.  The  recent  allotment  by 
the  special  board  of  army  engineers  of  the 
new  $20,000,000  fund  provided  by  Congress 
for  the  completion  of  projects  of  the  U.  S. 
Reclamation  Service  makes  sure  much  work 
for  the  next  few  months.  This  $20,000,000 
is  to  be  spent  within  the  next  live  years. 
In  the  Southern  States,  particularly,  drain- 
age work  promises  to  offer  much  construc- 
tion work  this  year,  and  many  thousand 
acres  of  land  will  be  reclaimed.  In  Okla- 
homa many  projects  of  this  kind  will  be  put 
under  contract  this  year.  In  Missouri,  in 
Indiana  and  in  Arkansas  there  is  also  mucii 
of  this  work  in  prospect.  In  Texas  exten- 
sive levee  work  for  the  recl.am.ation  of  land 
is  proposed,  and  much  simil:ir  work  will  be 
undertaken  in  other  States.  The  construc- 
tion of  nuuiicipal  wharves  will  also  furnish 
much  work.  Portland.  Ore.,  has  voted 
a  large  bond  issue  for  a  system  of  nuuiici- 
pal docks  and  piers,  and  Baltimore,  Md., 
has  likewise  voted  several  million  dollars 
for  similar  work.  Seattle,  Wash.,  and  Phil- 
adelphia, Pa.,  also  have  extensive  wharf 
work  under  consideration.  In  the  line-  of 
municipal  work  the  prospects  arc  excellent.- 
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M.-iny  cities  and  towns  in  ()hio  and  Penn- 
sylvania will  have  to  erect  sewage  disposal 
plants.  The  long  projected  $1.S,000,000  Pas- 
saic V'.allcy  sewer  will  [irobably  l)e  i>ut  under 
construction  this  year,  and  the  Board  ol 
Water  .Supi)lv  of  New  York  City  will  place 
under  contract  the  $20,000,000  system  of 
rock  tunnels  under  the  city.  Many  cities 
have  voted  large  bond  issues  for  the  con- 
struction of  trunk  sewers  and  improvements 
to  the  existing  facilities.  The  city  of  Pitts- 
bur.g.  Pa.,  alone  has  voted  a  several  million 
bond  issue  for  municipal  improvements  and 
has  already  made  plans  to  dispose  of  a  large 
part  of  this  issue.  The  general  awakening 
throughout  the  country  to  the  importance 
of  good  roads  will  lead  to  the  construction 
tills  year  <.)f  many  miles  of  improved  high- 
way. In  California  alone  an  $18,000,000 
bond  issue  has  been  voted  for  the  construc- 
tion of  good  roads,  and  much  work  will 
undoubtedly  be  done  under  this  bond  issue 
this  year.  Several  counties  in  California 
have  also  arranged  to  make  large  bond  is- 
sues for  the  construction  of  systems  of 
county  roads.  In  Wayne  County,  Michigan, 
a  $2,000,000  bond  issue  has  been  voted  for 
the  continuation  of  work  on  the  road  sys- 
tem of  that  county.  In  many  other  States, 
notably  Virginia,  Tennessee,  Florida  and 
Texas,  many  counties  have  voted  bond  is- 
sues for  the  construction  of  county  sy-stenis 
of  roads.  In  addition,  practically  all  of  the 
States  which  have  some  form  of  State  su- 
pervision for  highway  construction  are 
asking  larger  appropriations  this  year  for 
their  work.  It  is  sale  to  say  that  all  signs 
indicate  that  there  will  be  no  rust  on  the 
scrapers  in  1911,  nor  will  contractors  be 
obliged  to  pay  storage  charges  on  their 
outfits. 


Owing     to     its     bathos, 
pathos      and      anti-climax 
The  Hobo's     ^'''  consider  the  following 
as  well   worthy  of  a  place 
Swan  Song.      in   our   anthology   of   hobo 
[lomes.  The  verses  in  ques- 
tion   were     found     among 
the    possessions   of   a    traveling   gentleman, 
who  is  sojourning  during  the  winter  months 
at  the  well-known  resort  as  Sioux  Falls,  S. 
IXik.,  vnl.garly  called  the  penitentiary. 

He.side  a  western  water  tank,  one  <'oI(l  Novem- 
ber day, 

In.sidf  an  enipt>-  boxcir  a  flying  hobo  lay, 

Ills  partner  stood  hosi(b>  him.  with  low  .'mil 
(iroopini?    head, 

Lislcnini^  to  the  last  word.s  this  d\in;?  hobo 
oaiii: 


"I  .-irn  goins  to  ,a  better  land,   where  everything 

is  bright; 
Will  If   handouts  grow  on   bushes  and  you  sleep 

out  every  night; 
Wlicii'  you   don't   have    to  work   :il    all.    or   even 

cliangc  your  sock.s. 
.\iiil     little    streams    of    whisky    eonie    tritikling 

down  tlie  rocks. 


"Tell    my    sweetheart    back    in    Denver    that    no 

more  her  f.aee  I'll  view; 
That    I    have   .jumpi-d   the   fast   freiglit  .-mil    I   air, 

going  through. 
'i'ell    hei-   not    to    weep    for   me;    no    teai-s    in    Ihi 

eyes  nnist  lurk 
For  I  am  going  to  a  land  wheie  1  don't    liavf   to 

work  I 


"ttark!    I    liear   hei'   whistling;    1    must    ralch    her 

on   the  fly! 
farewell,   partner,   I  must  leave  51111;   it   ain't   so 

Iiard    to   die!" 
Till-     hobo     stopped,     his     head     f.-li     bark-    lu'd 

sung  his  last  refrain 
His    partner    swiped    Ids    hat     and    slioes,     and 

jumped  the   1  ist-hoiind    train. 


4n 


ENGINEERING-CONTRACTING 


V,il.  XXXV.     No.  I. 


Government 

Irrigation 

Work. 


The  report  of  the  spe- 
cial board  of  army  engi- 
neers appointed  to  arrange 
t  li  e  apportionment  of 
the  new  $J0  OOO.(XX)  fund 
provided  l>y  Congress  for 
U.  S.  reclamation  projects 
has  lieen  approved  by  President  Taft.  thus 
assnring  mucli  activity  for  the  coming  sea- 
son in  many  sections  of  the  West.  The  $20,- 
000.000  was  split  up  among  14  projects,  the 
Rio  (irande  project,  preliminary  work  on 
which  is  now  well  under  wav,  receiving  the 
largest  allotment.  The  $20,000,000  is  to  be 
spent  in  the  next  five  years,  and  the  interest 
on  the  loan  is  to  he  charged  against  the 
project.  In  addition  to  the  report  on  the 
apportionment  of  the  new   fund  the  special 


board  of  engineers  also  made  a  rcpnrt  on 
the  reclamation  work  in  general.  In  this 
rep<irt  the  special  board  state  that  the  engi- 
neering structures  of  the  various  projects 
are,  as  a  whole,  well  designed  and  well 
built.  Tarticular  reference  is  made  to  llic 
I'athlinder  Dani,  the  Shoshone  Dam,  the 
Roosevelt  Dam  and  the  (nmnison  Timnel 
as  retlecting  great  credit  on  both  designer 
and  builder.  .As  to  the  minor  structures 
the  report  points  out  that  modern  irrigation 
being  a  relatively  new  art  in  this  country, 
much  freedom  was  allowed  local  engineers 
in  the  design  of  minor  structures.  While 
this,  the  report  states,  was  a  wise  policy  in 
the  early  stages  of  the  work,  it  has  resulted 
in  some  complicated  and  unnecessarily  ex- 
pensive structures.  Witli  tlie  present  knowl- 


edge of  the  comparative  merits  of  the  dif- 
ferent types,  the  special  board  of  engineers 
gives  as  its  belief  that  standard  designs  of 
the  simplest  satisfactory  type  should  be 
adnpied  fur  all  minor  structures.  Regard- 
ing llu-  cu.st  of  till'  various  projects  the  spe- 
cial board  has  the  following  to  say: 

'Pile  iietunl  cost  of  completed  work  lias  .al- 
mo.sl  Invariably  exceeded  the  original  estimate.s, 
and  In  the  ease  of  some  structures  lias  been 
Uvo  or  three  limes  as  large.  This  increase  in 
cost  has  been  the  cause  of  much  of  the  discon- 
tent among  tiie  settlei'S.  It  was  partly  due  to  a 
general  increase  in  the  cost  of  labor  and  ma- 
terials, partly  to  underestimates  and  an  in- 
suHleient  allowance  for  contingencies  and 
pai-ll.\'  to  the  necessity  of  doing  more  work  than 
was  origniiilI,\'   contemplated. 


RAILWAYS.     STEAM     AND      ELECTRIC 


Alabama. 

Business  men  of  Huntsville,  .-Ma.,  are  try- 
ing to  induce  the  Nashville,  Chattanooga  and 
St.  Louis  R.  R,  to  build  its  Favcttcvillc  and 
La.x  branch  on  down  to  Huntsville.  The  pres- 
ent terminal  is  onlv  twelve  miles  from  Hunts- 
ville. 

Surveys  for  the  line  of  Gadsden  &  IJirming- 
ham  R.  R.  are  now  under  way,  and  it  is 
stated  that  contractors  will  be  nut  on  the  work 
by  March  1.  This  road  is  to  be  an  extension 
of  the  Chattanooga  Southern  R.  R.,  of  which 
C.  H.  Fisk,  Chattanooga.  Tenn.,  is  Chief  En- 
gineer. 

The  Washington  &  Choctaw  R.  R.  Co.,  in- 
corporated on  Dec.  "27  with  a  paid  in  capital 
stock  of  $200,000,  proposes  a  railroad  to  run 
from  Yellow  Pine,  Washington  County,  in  a 
general  northeasterly  direction  through  the 
counties  of  \\'ashington  and  Choctaw  to  a 
point  IS  miles  south  of  Butler,  Choctaw 
County. 

Alaska. 

The  Copper  River  &  Xorthw-esterii  Ry.,  E. 
C.  Hawkins,  Chief  Engineer,  Seattle,  Wash., 
will  complete  its  line  to  Kennecott  about 
March  1,  and  shortly  thereafter  will  have 
work  started  on  an  extension  toward  Fair- 
banks in  the  Tanana  gold  district.  The  north- 
ern extension  will  begin  at  Chitina  and  will 
be  pushed  toward  Fairbanks  as  rapidly  as 
possible.  The  distance  from  Chitina  to  Fair- 
banks is  about  300  miles.  It  is  estimated  that 
the  extension  will  involve  the  expenditure  of 
$:30,000,000.  Chitina  is  1.50  miles  from  Cor- 
dova, the  ocean  terminus  of   the   railroad. 

Arkansas. 

The  Commercial  League  of  Fayetteville, 
Ark.,  has  made  an  agreement  with  the  .Arkan- 
sas, Oklahoma  &  Western  R.  R.,  to  furnish  a 
cash  bonus,  a  right  of  way  for  17  miles  and 
terminal  facilities.  This  road  is  to  be  built 
frotn  Siloarn  Springs  within  a  year.  It  will 
ultimately  be  bnilt  east  to   Memphis. 

The  i?lytheviUe,  Leachville  &  Arkansas 
Southern  R.  R.  has  about  completed  surveys 
for  its  proposed  line  into  Marked  Tree,  Ark. 
.A.  C  Lange,  Blvtheville,  Ark.,  is  General 
Manager,  and  W.  P.  Orr,  140  W.  Chicago 
Ave.,  Chicago,  111.,  is  Chief  Engineer. 

Officials  of  the  Missouri  &  North  Arkansas 
R.  R.,  according  to  advices  from  Helena,  .Ark., 
have  announced  that  they  will  construct  new 
terminals  at  that  place  providing  the  city  gives 
them  a  bonus  of  $12."i,000  for  the  purchase  of 
right-of-way  and  other  terminal  site.  John 
R.  Scullin  is  President  of  the  company,  and 
W.  S.  Roberts,  Eureka  Springs,  .Ark.,  is  Sec- 
retar}-. 

The  Chicago,  Rock  Island  &  Pacific  K.  R. 
has  secured  land  between  :h'd  and  4th  Sts.. 
at  the  Rock  Island  trackh  at  Rector  .Ave.,  at 
Little  Rock,  .Ark.,  on  whicli  to  ercci  a  new  sta- 
tion. Considerable  filling  work  will  he  re- 
quired, it  being  estimated  that  one  Mock  will 
have   to   be    filled    in   about    In    fi.    ic   l)rin<;    it 


to  tile   required  level.     This  part  of  the  work 
will   proliably  be  started  early  this  year. 

California, 

®Tlic  Ocean  Park  Scenic  Ry.  Co.  of  Los 
.Angeles,  Cn!.,  which  was  recently  organized 
to  construct  a  railway  on  the  Marine  St.  pier, 
has  let  the  contract  for  its  construction  to 
P.  D.  Howse,  for  $100,000.  The  work  is  to 
be  completed  by  May  1,  1911. 

The  Pasadena  Rapid  Transit  Co.,  Chamber 
of  Commerce  BIdg.,  Pasadena,  is  reported  to 
have  preliminary  work  well  along,  and  is  said 
to  be  planning  to  have  construction  work 
started  soon  on  its  proposed  street  car  line 
from  Pasadena  to  the  business  center  of  Los 
.Angeles.  The  proposed  line  is  seven  miles 
long  with  underground  terminals  at  both  ends 
and  the  promoters  state  that  their  cars  will 
cover  the  distance  between  the  two  cities  in 
twelve  minutes.  This  proposition  was  started 
about  a  year  and  a  half  ago.  A  $3,000,000 
bond  issue  was  voted  several  months  ago. 

The  United  Properties  Co.  of  California 
has  been  chartered  under  the  laws  of  Dela- 
w^are.  The  capital  stock  is  $200,000,000  and 
the  company  has  organized  for  the  purpose  of 
efifecting  a  merger  of  all  the  public  utiHties 
companies  of  Oakland  and  Berkeley,  Cal.,  in- 
cluding the  ferry  line  that  connects  those 
places  with  San  Francisco.  The  charter  was 
obtained  by  the  Delaware  Trust  Co.  of  Wil- 
mington, by  direction  of  Christian  B.  Zabris- 
kie  of  100  William  St.,  New  York,  manager 
in  New  York  of  the  Pacific  Coast  Bora.x  Co., 
of  w-hich  F.  M.  Smith  is  president.  The  di- 
rectors are  from  New  York.  San  Francisco 
and  Oakland.  Thcv  are  F.  M.  Smith.  W.  S. 
Tevis,  R.  G.  Haferd,  Gavin  McNab,  C.  B. 
Zabriskie,  W.  R.  Alberger  and  Denis  Searles. 
The  purposes,  as  set  forth  in  the  charter, 
cover  the  equipment,  construction  and  opera- 
tion of  railroads,  steamship  lines,  electric 
light,  power  and  traction  lines,  supplying 
water  for  domestic  purposes  and  irrigation, 
liuilding  and  operating  wharves,  docks  and 
warehouses.  The  operating  offices  will  be  in 
San  Francisco  and  Oakland. 

The  directors  of  the  Oakland  Traction  Co., 
Oakland,  voted  Dec.  31  on  issuing  $250,000  of 
bonds  for  the  purchase  of  additional  cars. 

The  status  of  plans  on  Dec.  17  for  furnish- 
ing materials  for  the  municipal  Geary  St. 
electric  railway  at  San  Francisco  was  as  fol- 
lows: Contract  No.  2 — For  furnishing  and 
delivering  joints,  plates  and  rail  fastenings. 
Plans  and  specilications  prepared.  Contract 
No.  .3 — For  furnishing  and  delivering  rail 
bonds.  Plans  and  specifications  98  per  cent 
completed.  Contract  No.  4 — For  furnishing 
trolley  wire.  Specifications  95  per  cent  com- 
pleted. Contract  No.  5 — For  furnishing  and 
delivering  special  track  work.  Plans  and 
specifications  90  per  cent  completed.  Contract 
No.  0 — For  furnishing  and  delivering  trolley 
pf)les.  Plans  and  specifications  80  per  cent 
completed.  Contract  No.  7 — For  furnishing 
and  delivering  cast  iron  trimmings  for  trolley 
|iolcs.     Plans    and    specifications    15    per    cent 


coiniilcled.  Contract  No.  8 — For  furnishing 
and  delivering  redwood  railroad  ties.  Speci- 
fications 35  per  cent  completed.  Contract  No. 
9 — For  furnishing  and  delivering  tie  plates 
and  railroad  spikes.  Specifications  50  per  cent 
completed.  Contract  No.  10 — For  furnishing 
and  delivering  tie  bars  and  nuts.  Specifica- 
tions 25  per  cent  completed.  Contract  No.  11 
— For  furnishing  and  delivering  street  cars. 
Contract  No.  12 — For  furnishing  and  deliver- 
ing line  material.  Specifications  10  per  cent 
completed.  Contract  No.  1,  furnishing  and 
delivering  steel  rails,  was  awarded  to  tlie 
Pennsj'lvania  Steel  Co.  by  the  Board  of  Pub- 
lic Works  on  Nov.  30,  1910,  at  the  following 
prices,  f .  o.  b.  factory :  Steel  grooved  girder 
rails,  $34.25  per  gross  ton ;  steel  guard  rails, 
$44.25  per  gross  ton.  M.  Manson  is  City  En- 
gineer of  San  Francisco. 

The  San  Joaquin  Valley  Electric  R.  R., 
("Brackett  road"),  has  applied  to  the  City 
Council  of  Modesto  for  a  franchise  over  some 
of  the  principal  streets  of  the  citA'. 

Advices  from  Auburn,  Cal.,  state  that  plans 
are  under  way  for  the  construction  of  a  new 
railroad  from  that  place  on  the  Southern  Pa- 
cific to  Cool,  on  the  south  side  of  the  Amer- 
ican River  in  Eldorado  County,  a  distance  of 
6  or  8  miles,  ascending  and  descending  the 
canyon  walls.  Tlie  primary  purpose  of  the 
road  is  to  develop  an  immense  limestone 
<iuarry. 

Surveyors  who  are  working  in  Deer  Creek 
Pass  and  along  the  canyon  leading  into  the 
Sacramento  Valley,  and  who,  it  has  been 
thought  were  under  the  employ  of  the  Hill 
interests,  are.  according  to  reliable  informa- 
tion, working  for  the  lumber  interests  of 
Thomas  B.  Walker.  A  line  is  being  run  tap- 
ping the  vast  forests  in  Siskiyou,  Shasta,  Mo- 
doc, Lassen,  Tehama  and  Plumas  Counties, 
Cal.,  and  it  is  planned  to  have  100  miles  in 
operation  to  a  point  near  Red  Bluff  within 
three  years. 

.A  report  from  San  Luis  Obispo,  Cal.  states 
that  the  local  chamber  of  commerce  has  taken 
up  a  project  to  establish  railroad  connection 
directly  over  the  Coast  Range  mountains  w'ith 
this  city.  The  plan  involves  the  purchase  of 
the  Stone  canyon  railroad.  Those  at  the  head 
of  the  movement  say  that  they  have  consulted 
with  the  owners  of  that  road  and  the  latter 
have  ;igrecd  to  the  sale,  placing  a  figure  at 
about  $200,000.  The  promoters  will  endeavor 
to  persuade  the  Southern  Pacific  to  build  a 
line  coimecting  the  Coalinga  branch  with  the 
Stone  canyon  road,  and  in  the  event  of  fail- 
ure, will  attempt  to  org'anize  a  local  company 
to  build  a  line  to  connect  the  two  roads. 

A  committee  of  citizens  from  all  narts  of 
the  county  is  to  meet  with  the  officers  of  the 
Western  Pacific  at  the  Mills  Bldg.,  San  Fran- 
cisco, to  trj-  and  secure  the  construction  of 
a  branch  line  from  Niles  to  San  Jose,  Cal., 
and  Los  Gatos,  through  Alilpitas,  Warm 
Springs,  Irvington  and  Alviso. 

.Advices  from  .Anderson,  Cal.,  state  that  a 
large  quantity  of  supplies  is  being  shipped  to 
a  corps  of  surveyors  in  the  vicinity  of  Ingot. 


•J*  indicates  work  now  open  for  bids,      ®  indicates  a  contract  let  recently. 
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It  is  surmised  ttiat  the  crew  is  under  the  em- 
ploy ot  the  Southern  Pacific  and  that  the 
company  intends  to  construct  a  line  south 
from  Klamath  Falls  to  Pit  River  and  down 
that  stream  into  Shasta  County  to  make  a 
connection  with  the  main  line  at  Anderson. 

Advices  from  Lakcport,  Cal.,  under  date 
of  Dec.  19,  state  that  four  miles  of  the  grad- 
ing has  been  completed  on  the  Santa  Rosa  & 
Clear  Lake  R.  R.,  and  the  work  is  proceeding 
rapidly.  The  survey  is  completed  from  Lake- 
port  through  Middletown  to  the  top  of  the 
mountains  on  the  divide,  and  nine  miles  of 
the  trail  has  been  cut  and  is  readv  for  the 
graders.  Of  the  $5,000  which  it  is"  proposed 
to  raise  from  the  citizens  of  Middletown  and 
vicinity,  the  sum  of  $;^,000  has  been  subscribed. 

Colorado 

[  ©Actual  construction  work  has  been  started 
on  the  Colorado  &  Southern  line  from  Che-  ■ 
enne  to  Wellington,  Colo.,  by  H.  E.  Owen, 
who  has  been  awarded  a  sub-contract  for  grad- 
ing a  stretch  near  Warren  Valley  ranch,  by 
Kilpatrick  Bros.,  General  Contractors,  Bea- 
trice, Nebr. 

The  Montrose  &  Interurban  Electric  Ry. 
Co.,  of  Montrose,  is  reported  to  have  awarded 
a  contract  to  M.  L.  Paret,  Kansas  City,  Mo., 
for  the  engineering  work  for  its  proposed  line 
from  Montrose  tlirough  tlie  Cncompahgre 
Valley  to  several  fruit  and  tarming  districts 
of  Delta   County. 

The  Union  Pacific  R.  R,  R.  L.  Huntley, 
Chief  Engineer,  Omaha,  Neb.,  is  believed  to 
be  plannmg  to  have  construction  work  started 
in  the  spring  on  its  new  line  from  Denver  to 
Fort  Morgan.  This  line  will  cost  about  $3,- 
•■)00,000.  It  has  been  surveyed,  the  route  de- 
termined, terminal  facilities  purchased,  and 
new  steel  procured.  New  territory  will  be 
opened  up  and  the  present  line  of  the  Union 
Pacific  will  be  made  2.5  miles  shorter  by  the 
use  of  this  line.  It  is  believed  that  the' Fort 
Collins  line  ultimately  will  be  extended  into 
Wyoming  to  connect  with  the  through  line 
"t  the  Union  Pacific. 

The  Denver  &  Rio  Grande  R.  R.  is  now 
seeking  a  better  route  into  the  southwestern 
part  of  Colorado.  One  route  has  been  sur- 
veyed from  Creede  over  the  range  at  the  head 
of  the  Pine  River  to  Durango.  Another  sur- 
vey is  down  the  Rio  Grande  to  the  Chama 
River  in  New  ^lexico.  Still  another  lies  from 
Antonito   over   Cumbres  pass. 

The  Denver  &  Rio  Grande  R.  R..  J.  G. 
(iwyn,  Chief  Engineer,  Denver,  Colo.,  is  plan- 
ning to  have  worK  started  early  in  the  spring 
o?i  widening  of  its  narrow-gage  line  between 
Montrose   and    Salida. 

The  Pueblo  Union  Stock  Yards  &  Traffic 
Co.,  has  been  organized  with  a  capital  stock 
of  $500,000  and  purposes  the  establishment  of 
union  stock  yards  at  Pueblo.  The  officers  of 
the  company  are:  President,  Fred  L.  Roof; 
vice  president,  J.  H.  Thatcher,  Jr. ;  secretary- 
treasurer.  Miles  G.  Saunders:  directors,  G.  H. 
Nuckolls.  Elijah  Bosserman,  Albert  Porter, 
Mahlon  Everhart,  Fred  O'Rourke,  Miles  G. 
Saunders  and  J.  II.  Thatcher,  Tr. 

The  Pueblo  &  Southeastern  R.  R.  Co.,  of 
Pueblo,  incorporated  last  month  with  a  capi- 
tal stock  of  $500,000,  proposes  the  construc- 
tion of  a  line  between  Pueblo  and  the  new 
town  of  Wilson,  15  miles  southeast.  It  is 
planned  to  have  this  portion  of  the  line  in 
operation  by  next  fall,  and  later  to  extend  it 
in  a  southeasterly  direction.  The  railroad  is 
being  backed  by  the  Pueblo-Rocky  Ford  Irri- 
gation Co.  Wm.  J.  Lester,  President,  and 
the   Pueblo-Rocky  Ford  Land   Co. 

Business  interests  on  the  Western  slope  have 
revived  the  plan  for  the  Colorado  &  Southern 
R.  R.  to  extend  its  lines  from  Gunnison  Coun- 
ty into  Montrose  and  Delta  Counties.  The 
■present  terminus  of  the  line  is  at  the  coal  camp 
of  Baldwin.  The  extension  of  the  road  would 
open  up  a  large  tonnage  of  fruit  and  farm 
products  to  the  Colorado  &  Southern  and 
shorten  the  haul  from  this  section  to  Denver 
by  over  100  miles. 

-Representatives  of  New  York  bond  houses 
have  been  in  conference  with  George  J.  Spear, 
Denver,  in  reference  to  purchasing  the  bonds 
of  the  Denver,  Greeley  &  Northwestern  Ry. 


Delaware. 

The  Wilmington  &  New  Castle  Electric  Rv. 
Co.,  which  owns  a  trolley  line  between  tlie 
places  named,  has  been  sold  to  E  Clarence 
Jones  &  Co.,  bankers  of  New  York,  owners  of 
$131,500  of  the  $150,000  first  mortgage  bonds. 
A  foreclosure  of  this  inorlgage  caused  the 
sale.  The  New  Castle  «:  Delaware  Citv  Elec- 
tric Ry.  Co.,  which  operates  an  extension  be- 
tween those  places,  will  be  sold  under  fore- 
closure of  a  first  mortgage  bond  issue  of  $125,- 
000  this  month.  The  two  companies  have 
been  merged  into  the  Wilmington,  New  Castle 
&  Southern  Ry.  Co.,  and  the  property  will  be 
reorganized. 

Georgia. 

Construction  work  on  the  Brinson  Ry.  ex- 
tension, which  is  being  constructed  from  Sa- 
vannah to  Athens,  is  progressing  rapidlv.  a 
large  force  of  hands  being  engaged  in  grading 
and  laying  ties  at  Waynesboro,  in  Burke 
county,  100  miles  this  side  of  Savannah.  The 
road  will  come  by  Thomson.  Washington  and 
Lexington.  It  is  believed  that  a  connection 
may  be  made  with  the  Gainesville  Midland, 
owned  by  Savannah  capitalists,  and  running 
from  Athens  north  to  Gainesville,  ,and  that 
ultimately  the  road  may  be  pn^hcd  through 
the  mountains  to  connect  with  the  Louisville 
&  Nashville,  and  give  Georgia  another 
through  line  from  the  west  to  the  seaboard. 
S.  T.  Grimshaw,  Springfield,  Ga.,  is  chief  en- 
gineer. 

Idaho. 

The  Spokane  International  and  Milwaukee 
Railroads  are  rushing  work  on  their  Coeur 
d'Alene  lines  between  .-itlas  and  Coeur  d'Alene. 
The  Milwaukee  has  finished  its  excavations 
from  the  Lake  Coeur  d'Alene  water  front 
almost  to  Gibbs,  and  has  be"un  to  construct 
its  concrete  single  tracked  tube  in  the  heart 
of  the  city  of  Coeur  d'Alene.  The  grading 
of  the  Milwaukee  main  line  on  the  old  Mullan 
road  has  progressed  to  a  point  about  1,500 
yards  east  of  Gibbs,  where  the  work  was 
halted  pending  the  final  adjustment  of  right 
of  way  through  the  property  of  the  Stack 
Gibbs  Liimber  Company.  While  negotiations 
for  the  right  of  w,ay  have  been  completed,  the 
necessary  papers  have  not  yet  been  drawn  up 
or  signed.  Meanwhile  the  .Milwaukee  crews 
are  centering  their  efforts  on  the  grading  of 
the  line,  both  east  and  west  of  Gibbs.  The 
Spokane  International  tracks  are  laid  into 
Gibbs  from  the  west  and  the  Milwaukee 
tracks  to  McGuires. 

Illinois. 

The  Wabash  R.  R„  Ed.  Shelah,  Engineer 
Maintenance  of  Way,  Decatur,  III.,  is  to  en- 
large its  yards  just  south  of  Quincy. 

J.  J.  McCaughey  and  McCaughey  Bros., 
have  shipped  their  grading  outfits  from  Wis- 
consin, where  they  have  been  workin.g  during 
the  past  season,  to  Tainpico.  III.,  where  they 
will  winter.  F.  J.  McCaughey,  who  has  been 
doing  subway  and  track  elevation  work  in  Chi- 
cago near  Clyde,  has  also  shipped  his  outfit 
to  Tampico.  Land  has  been  rented  about  10 
miles  south  of  Tampico,  and  the  three  outfits 
will   have  a  winter  camp  there. 

Surveys  have  been  made  between  Batavia 
and  Geneva  for  the  projected  Belt  Line  R.  R. 
of  Elgin.  Right-of-way  is  to  be  secured  at 
once  with  the  idea  of  starting  construction 
work  in  the  spring.  The  plan  contemplates  a 
belt  line  steam  railroad  connecting  the  factories. 
mills  and  shipiiing  districts  of  St.  Charles,  Ge- 
neva, Batavia,  Aurora  and  Elgin.  The  project 
is  backed  largely  by  the  Coniinercial  Club  of 
Elgin,  which  has  incorporate<l  the  Belt  Line 
R.  R.  of  Elgin  with  a  capital  of  $25,000. 

The  Cnicago  &  Wistern  Indiana  R.  R,.  E. 
H.  Lee,  Chief  Engineer,  Chicago.  Ill,,  has  pur- 
chased ten  acres  of  land  between  Division  and 
.Vugusta  Streets  and  North  17th  and  North 
•ISth  Aves.,  Chicago,  and  will  enlarge  its 
freight  yards  nl   that  place. 

Indiana. 

Citizens  of  Clay  County  held  a  meeting 
at  the  Court  [louse  .at  Ilrazil  to  take  steps 
to   promote  an   interurban   line    from    Br.i/il   to 


Jasonville,  passing  through  Clay  City.  A 
number  of  farmers  owning  land  along  the 
proposed  route  have  signified  a  willingness 
to  donate  the  right  of  way  to  any  companv 
which  constructs  the  line.  An  organization 
was  cITectcd  with  A.  W.  Adams  as  permanent 
secretary. 

The  final  step  in  the  reorganization  of  the 
Chicago,  Tcrrc  Haute  &  Southeastern  railway, 
known  as  a  John  R.  Walsh  railroad,  was 
taken  on  Dec.  31  with  the  filing  in  the  re- 
corder's office  of  deeds  transferring  the  prop- 
erty to  the  new  company.  The  mortgage,? 
covering  the  bond  issues  were  also  filed.  The 
first  mortgage  is  an  authorized  issue  limited 
to  the  principal  amount  of  $20,000,000  to  se- 
cure a  .50-year  gold  bond  issue,  and  is  a  first 
lien  on  the  former  property  of  the  Chicago  & 
Southern  railway.  .'\  mortgage  also  was  re- 
corded from  the  Chicago,  Terre  Haute  & 
Southeastern  Ry.  Co.,  the  Indiana  corpora- 
tion, which  secures  an  issue  of  .50-year  gold 
bonds,  limited  to  the  principal  amount  of 
$(), 500,000. 

The  Ho;ird  of  Public  Works  of  Indianap- 
;>li.s,  has  directed  the  Indianapolis  Traction  & 
lermmal  Co.  to  extend  its  BrightWood  ave. 
street  car  line  from  25th  St  to  30th  St.  The 
company  is  given  until  May  1  to  complete  the 
work,  but  will  probably  finish  it  much  before 
that  time. 

The  Southern  R.  R.  is  said  to  be  contem- 
tilatmg  theconvcrting  of  its  Jasper.  Evans- 
ville,  Rockport  and  Crfnnelton  lines  into  trac- 
tion lines,  and  the  use  of  locomotive  engines 
only  for  the  purpose  of  hauling  freight.  It 
is  also  understood  the  Southern  R.  R.  will 
take  over  the  branch  line  running  from 
Huntingburg,  Ind.,  to  Ferdinand,  Ind,,  and 
that  it,  too,  will  be  converted  into  a  traction 
line  and  cventuallv  be  built  on  to  St  Meinrad 
Ind. 

Iowa. 

A  jilan  is  under  consideration  for  building 
an  electric  railway  connecting  Forest  City 
atid  Mason  City.  C.  N.  Christoferson,  Forest 
City,  is  interested  in  this  proposition. 

The  last  spike  in  the  Atlantic  Northern  & 
Southern  Ry.  connecting  Atlantic  with  Villi- 
sea,  .'i8  miles  south,  was  driven  on  Dec.  27. 
The  road  was  started  July  15,  but  not  rnuch 
work  was  done  before  Sept.  15.  The  road, 
including  the  17  miles  north  of  .Atlantic  cost 
$1,000,000.  and  has  been  entirely  paid  for  by 
farmers  and  business  men  in  towns  and  coun- 
try along  the  route.  H.  S.  Rattenberg  of 
.Atlantic  is  president.  The  road  is  now  .55 
miles  in  length.  Next  March  interurban  serv- 
ice will  be  established  between  .Atlantic  and 
Villisca.  Promoters  plan  now  to  get  busy 
on  the  extension  from  Villisca,  south  through 
Clarenda.  10  miles.  College  Springs.  Blanch- 
ard  and  Tarkio,  Mo.,  to  Savannah,  Mo.,  where 
arrangements  have  been  made  for  terminal  fa- 
cilities into  St.  Joseph  over  the  Great  West- 
ern road.  It  will  also  be  extended  north  to 
.Manning  and  eventually  to  .Sioux  Cit)-. 

The  Iowa  City.  Ottnmwa  Southwestern  Elec- 
tric R.  R.  Co.,  which  projects  a  70-mile  line, 
has  completed  surveys  and  will  let  some  of 
the  construction  contracts  next  spring.  Some 
of  the  contracts  for  this  road  have  alreadv 
lieen  let,  Campbell  &  StefFen,  Davenport,  la', 
and  .Aug  &  Stetfin,  Davenport,  being  the  con- 
tractors W.  J.  Kettelwell,  Iowa  City.  la.. 
i-^  Chief  Engineer  and  Frank  Tanner,  Iowa 
City,  is  Vice-President  and  General   Manager. 

Kansas. 

The  Hutchinson  Interurban  R.  R.  Co.,  W. 
.A.  .Scothorn,  General  Manager.  Hutchinson. 
is  to  extend  its  line  at  that  city  from  the 
Country  Club  to  the  switch  ne.ar  the  stock 
yards. 

The  Santa  Fc  System  is  said  to  be  planning 
to  double  track  its  line  on  from  Mission,  ne:ir 
Newton,  lo  Hutchin.son,  the  coming  spring  and 
summer. 

The  Oklahoma,  Kansas  S:  Missouri  Ry., 
which  projects  a  40-niile  lino,  has  cotnpleted 
surveys  and  has  partly  securcil  the  capital  for 
construction  work.  Construction  contracts 
will  be  let  in  March  or  .April.  The  route  is 
from     Ilattonville    to    (ialcna    or    Columbus, 


•!•  indicates  work  now  open  for  bids.      ^  indicates  a  contract  let  recently. 


44 


ENGINEERING-CONTRACTING 


Vol.  XXXV.     No.  I. 


of  Robert  E.   Strahorn,  with  headquarters  in 
Spokane. 

Panama. 

The  Panama  .Assembly  has  approved  the 
bill  authorizing  President  Arosemena  of  Pan- 
ama, to  receive  bids  for  the  construction  of 
the  Panama-David  R.  R.  The  cost  of  this 
work  is  not  to  exceed  $10,000,000,  for  which 
the  government  may  issue  5  per  cent  bonds. 
The  bids  will  lie  opened  at  the  end  of  four 
months. 

Pennsylvania. 

Developments  ol  the  past  week  indicate 
that  the  Lewislnirg.  Milton  &  Watsontown 
Passenger  Ry  Co..  Milton,  Pa.,  may  have 
work  started  early  in  the  spring  on  an  ex- 
tension to  .'Mlenwood.  ^lontgomery  and 
Muncy. 

The"  Lebanon  Valley  Street  Ry.  Co.,  170 
North  8th  St..  Lebanon.  Pa.,  is  planning  to 
build  a  new  line  from  8th  and  Walnut  Sts. 
eastward  on  \\alnut  through  The  Heights  to 
Water  St..  Hebron,  thence  northward  on 
Water  St.  to  Cumberland  and  there  coiuiect- 
ing  with  the  East  Cumberland  St.  branch  of 
the  Lebanon  \'alley  line. 

The  Erie  R.  R.  is  said  to  be  contemplating 
building  a  cutoff  line  several  miles  southward 
of  Sharon  connecting  with  the  New  Castle 
branch.  The  idea  is  to  run  freight  trains 
through  to  Ferrona.  where  they  will  again 
strike  the  track  now  used.  .Another  plan  of 
the  Erie  is  said  to  be  the  swinging  of  its 
tracks  along  the  east  bank  of  the  Shenango 
River  near  the  plant  of  the  Carnegie  Steel 
Co.  at  Sharon.  This  would  give  the  Carnegie 
Steel  Co.  additional  room  for  extensions  that 
miglit  be  needed. 

David  .-\ddlcsberger,  of  Waynesboro,  fore- 
man of  a  dynamite  gang  employed  on  the  con- 
struction of  the  trolley  line  from  Pen  Mar 
to  Blue  Ridge  Summit,  had  a  narrow  escape 
last  week  while  thawing  dynamite,  -\ddles- 
berger  was  about  10  ft.  away  from  the  bon- 
fire near  which  the  dynamite  w-as  being 
thawed.  Twenty-five  sticks  of  dynamite  and 
50  caps  e.xploded  with  the  result  that  .Addles- 
berger's  coat,  trousers,  cap,  gloves  and  shoes 
were  scattered  around  in  ditferent  directions 
and  the  coat  and  trousers  were  torn  to  shreds; 
however,  he  was  only  slightly  bruised  by  be- 
ing  hurled   to   the   ground. 

The  Chester  &  Philadelphia  Ry.  Co..  of 
Philadelphia,  has  filed  notice  of  an  increase 
of  capital  from  $400,000  to  $470,000. 

The  Pennsylvania  R.  R.  has  taken  definite 
steps  toward  the  enlargement  of  its  Broad  St. 
station  at  Philadelphia,  mentioned  in  our  last 
issue.  A  board  of  engineers  consisting  of 
E.  B.  Temple,  assistant  chief  engineer:  .\.  M. 
Parker,  superintendent  of  the  Hudson  divi- 
sion :  B.  V.  Somerville,  principal  assistant  en- 
gineer of  the  lines  west  of  Pittsburg,  and  E. 
R.  Hill,  assistant  chief  electrical  engineer  of 
the  New  York  terminal,  has  been  appointed 
by  the  railroad  to  give  its  whole  time  to  as- 
sembling and  studying  the  many  plans  and 
suggestions  which  have  been  made  to  relieve 
the  congestion  at  Broad  St.  Station  and  to 
obtain  every  possible  bit  of  information  which 
might  have  some  bearing  on  the  subject.  It 
will  be  noted  that  the  Board  Engineer  con- 
tains two  electrical  engineers  and  this  is  taken 
as  an  indication  that  the  Pennsylvania  R.  R. 
road  is  seriously  considering  a  plan  of  elec- 
trifying its  system  in  Philadelphia  and  its 
environs.  The  cost  of  enlarging  tlie  station 
will  be  about  $6,000,000.  and  it  is  declared 
that  every  effort  will  be  made  to  have  the 
work  started  by  the  middle  of  1912. 

South  Carolina. 

The  Charleston  Consolidated  Rv.,  Gas  & 
Electric  Co.,  141  Meeting  St.,  Charleston,  S. 
C,  is  to  extend  its  King  St.  Hue  through  South 
South  Battery  extension  to  Chisholm's  Mill, 
at  Charleston,  a  distance  of  3..=iO0   ft. 

South  Dakota. 

It  is  reported  in  Sioux  Falls  that  the  Chi- 
cago, Milwaukee  &  St.  Paul  Ry.  is  to  build  a 
new-  line  from  Flandreau,  north  of  Sioux 
Falls,  to  Ortonyille,  Minn,  The  preliminary 
survey  of  the  line  is  said  to  have  liocn  cuni' 


pleted  and  everything  is  stated  to  be  in  readi- 
ness for  the  work  of  construction  to  com- 
mence as  early  in  the  spring  as  the  weather 
will  permit.  The  new^  line  will  run  parallel 
with  the  South  Dakota-Minnesota  boundary 
line  almost  the  entire  distance,  but  will  be 
on  tnc  South  Dakota  side  of  the  line  until 
a  point  opposite  Ortonville  i.s  reached,  when 
it  will  turn  eastward  into  Minnesota,  with  the 
terminus  at  Ortonville.  Such  a  line  would 
traverse  a  section  which  now  is  without  di- 
rect  railroad   connection   north   and   south. 

It  is  reported  in  Lead,  S.  Dak.,  that  a  |)arty 
of  engineers,  believed  to  be  under  the  employ 
of  either  the  Northw-estern  or  the  MiKvaukee 
road.s,  is  running  lines  in  the  vicinity  of  the 
head  of  Bull  Creek.  It  is  surmised  that  the 
survevs  will  terminate  at  I'^aith  and  Rapid 
City.  " 

Tennessee. 

®Mason  &■  Hanger  Co.,  Richmond,  Ky. 
(temporary  address  Oakdale,  Tenn.),  has  been 
awariied  the  contract  for  constructing  a  sec- 
ond main  track  from  Oakdale  to  Lansing, 
Tenn.,  for  the  Queen  &  Crescent  Route.  The 
distance  is  12  miles,  and  the  contract  amounts 
to  about  $2-50,000. 

The  city  of  Nashville  has  raised  a  $25,000 
sub.scription  for  the  proposed  Nashville-Gal- 
latin  intcrurban  line.  Gallatin  and  Sunnier 
have  also  raised  subscriptions  and  it  is  said 
that  the  line  is  now  assured.  Surveys  are  to 
be  started  next  year  and  it  is  probable  that 
active  construction  w'ork  will  be  starteil  by 
May.  The  cost  of  the  line  is  estimated  at 
about  $7.")0,0o0.  This  is  the  project  promoted 
bv   H.   H.   Mavberry. 

The  Louisville  &  Nashville  R.  R.,  J.  E.  Wil- 
loughby,  Engineer  of  Construction,  Louisville, 
Ky.,  has  completed  surveys  and  estimates,  and 
will,  it  is  believed,  shortly  be  in  a  position 
to  call  for  liids  for  rebuilding  its  line  from 
Edgefield  Junction,  Tenn.,  ten  miles  north  of 
Nashville,  to  Decatur.  Ala.  This  will  be  a 
large  piece  of  work,  costing  something  like 
$3,000,000. 

Texas. 

The  Cleburne  Street  Ry.  Co.  of  Cleburne 
has  been  chartered  with  a  capital  stock  of 
$05,000.  The  incorporators  are  all  from  John- 
son County,  Texas.  They  are  as  follows:  Dan- 
iel Hewitt,  Corpus  Christi,  Texas,  President 
of  the  Corpus  Christi  Street  &  Interurban  Rv. : 
J.  M.  Moore,  J.  C.  Blakeney,  L.  W.  Chase,  A. 
M.  Morgan,  W.  M.  Odell.  Brown  Douglass, 
J.  H.  Douglass,  E.  A.  Rice,  S.  T.  Shaw.  O.  L. 
Bishop.  J.  .A.  Feagin.  Perry  E.  Coon,  C.  'SI. 
Bentlev.   Lawrence   Hewitt. 

The  Rio  Grande  R.  R.,  J.  .Ayala.  Chief  Engi- 
neer. Brownsville.  Tex.,  is  to  be  rebuilt  and 
placed  in  first-class  condition.  The  road  was 
bought  by  William  Guy  of  St.  Louis,  who  is 
said  to  represent  the  Frisco  Railway.  The 
road  runs  between  Brownsville  and  Point  Isa- 
bel, the  gulf  shipping  point  for  the  lower  Rio 
Grande  Valley  region.  The  Rio  Grande  R.  R. 
was  constructed  by  a  syndicate  of  Spaniards 
in  1808.  Its  original  equipment  came  from 
Spain,  and  its  books  were  kept  in  Spanish  until 
the  line  passed  into  the  hands  of  .\mericans 
a   few  years  ago. 

Surveyors  for  the  Quanali.  Seymour,  Dub- 
lin &  Rockport  R.  R.  reached  Bekon  from  the 
north  Dec.  21.  The  survey  of  the  line  from 
S'-arta  in  the  northern  part  of  the  county,  in 
Belton,  is  a  preliminary  one. 

It  is  reported  in  Dallas.  Tex.,  that  the  Mis- 
souri, Kansas  &  Texas  Ry.  has  made  a  pre- 
liminary survey  from  Cleburne,  to  Glen  Rose 
and  expects  to  build  a  line  lietween  the  two 
cities  during  the  early  part  of  this  year.  This 
move,  with  the  construction  of  the  Egan-Dal- 
las  line  and  the  completion  of  the  Walnut 
Springs  and  Glen  Rose  line  will  give  the  Katy 
a  through  line  to  the  southwest  out  of  Dal- 
las. 

.•\t  a  meeting  of  the  citizens  of  Columbia. 
Rosenberg,  Guy  and  Needville  at  Dawson, 
Texas,  it  was  found  that  in  that  vicinitv 
$.50,000  has  been  pledged  for  the  construction 
of  the  proposed  railroad  from  Sealy  via 
Rosenberg,  Damon  and  West  Columbia  to 
Velasco  on  the  west  side  of  the  Brazos  river 


and  via  Bravoria  to  the  State  farm.  The 
next  meeting  will  be  held  at  West  Columbia, 
Jan.    11. 

Citizens  of  Slidcll  have  raised  a  bonus  of 
$5,000  to  secure  a  railroad  connection  between 
that  place  and  Dallas  via  Denton.  Green- 
wood is  expected  to  co-operate  in  the  mat- 
ter and  with  Slidcll,  Greenwood.  Denton  and 
Dallas  working  together,  those  interested  are 
hopeful  of  the  line  being  built. 

Farmers  and  capitalists  of  San  .\ntonio, 
Tex.,  and  vicinity,  are  [ireparing  to  organize 
a  company  with  $500,000  capital,  to  construct 
a  railro.id  between  San  .\ntonii)  and  some 
jHiint  in  the  lower  Rio  Grande  Valley,  a  dis- 
tance of  200  miles.  The  propt)sed  line  will 
cut  into  a  ranching  territory  20o  miles  wide 
and  provide  transportation  facilities  for  the 
entire  Rio   Grande  Valley. 

Recent  reports  from  Bridgeport.  Tex.,  state 
that  .good  progress  is  being  made  in  grading 
the  Chicago,  Weatherford  &  Brazos  Valley 
R.  R.  between  Weatherford,  Te.xas  and 
(lainesville.  The  new  line  will  connect  with 
the  Texas  &  Pacific,  the  Rock  Island  and  the 
Fort  Worth  &  Denver  City,  giving  an  out- 
let in  both  directions  for  extensive  coal  fields 
through   which   it  will  pass. 

Utah. 

The  Ogden  Rapid  Transit  Co.,  Ogden,  L'tah. 
w'hich  recently  completed  a  line  to  Brigham 
City,  has  filed  important  amendments  to  its 
articles  of  incorporation  by  which  it  will  have 
right  to  operate  its  lines  beyond  the  limits  of 
\\'cl)er  county,  and  will  also  be  incorporated 
to  operate  its  own  telephone  and  telegraph 
lines.  Furthermore,  it  is  proposed  to  increase 
the  number  of  directors  from  seven  to  nine. 
It  is  understood  that  this  step  is  preparatory 
to  beginning  an  interurban  system  reaching 
through  northern  Utah.  The  company  now 
has  a  line  running  through  Ogden  canyon, 
which  is  to  be  extended  on  to  Huntsville,  and 
thence  north  to  Cache  valley  and  Logan.  It 
is  rumored  that  the  newly  finished  Brigham 
City  line  will  also  be  e.xtended  to  connect 
with  the  Cache  valley  line,  completing  a  cir- 
cuit, taking  in  the  entire  northern  part  of  the 
state. 

.According  to  advices  received  from  Salt 
Lake  City,  Utah,  construction  work  will  be 
commenced  on  the  L^tah  &  Grand  Canyon 
R.  R.  as  soon  as  contracts  for  th.e  work  can 
be  closed  and  forces  obtained.  Frank  .A.  Dud- 
ley is   President  of  the  company. 

Virginia. 

The  Rinehart  &  Dennis  Co..  Railway  Con- 
tractors. Evans  Bldg.,  Washington.  D.  C,  has 
increased  its  capital  stock  from  $250,000  to 
$1,0(1(1,000  The  company  has  under  active 
construction  at  the  present  time  the  following 
contracts :  Catskill  .Aqueduct  Contract  No.  55, 
for  the  Board  of  Water  Supply  of  the  City  of 
New  York,  amounting  to  $4,500,000.  Elkhorn 
Extension  of  the  Carolina.  Clinchfield  &  Ohio 
Railway,  40  miles  in  length,  amounting  to  ap- 
proximately $2,500,000.  Two  contracts  on  the 
Norf.)Ik  &  Western  Railway  amounting  to  ap- 
proximately $600,000.  The  company  has  just 
completed  a  large  steam  shovel  contract  on  the 
Winston-Salem  Southbound  Ry.  in  North 
Carolina,  amounting  to  $500,000.  .Also  con- 
tract on  the  Chesapeake  &  Ohio  Rw  amount- 
ing to  about  $150,000. 

I'lie  Xnrth  Carolina-Virginia  Ry.  Co.  has 
been  chartered  with  a  capital  stock  of  not 
more  than  $5,000,  and  proposes  a  line  to  run 
from  Henry  County,  a  distance  of  six  miles, 
into  some  point  in  Carolina.  The  track  passes 
through  the  town  of  Ridgeway.  in  Henry 
County,  ^'a.  The  officers  of  the  company  arc 
as  follows :  E.  C.  Wing,  President.  New  York : 
E.  G.  Demarest,  Secretary  and  Treasurer, 
Brooklyn :  P.  Minturn  Smith,  Brooklyn ;  J. 
W.  Davis.  Brooklyn;  Bronson  H.  Smith, 
Brooklyn  ;  .S.  Strayer,  Passaic,  N.  J.,  and  Mal- 
colm K.  Harris.  Danville.  Va. 

Surveyors,  said  to  be  under  the  employ  of 
the  Louisville  &  Nashville  R.  R..  are  cross- 
sectioning  in  the  vicinity  of  Elkhorn  City,  Va., 
near  the  C,  &  O.  R.  R.,  and  the  No'rthern 
projective  terminus  of  the  Carolina.  Clinch- 
field  &  Ohio  Rv.     It  is  believed  that  the  work 


+  indicates  work  now  open  for  bids.      ®  indicates  a  contract  let  recently. 
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IS  being  done  in  connection  with  the  pro- 
posed extension  of  the  L.  &  E.  into  tlie  coal 
fields  in  that  vicinity  from  Jackson,  Ky.  B. 
M.  Starks,  Lonisville,  Ky.,  is  General  Manager 
of  the  Louisville  &  Nashville. 

The  Southern  Ry.  will  in  the  next  year  or 
two  replace  the  24  miles  of  single  track  be- 
tween Danville  and  Whittles  with  a  new  line 
over  an  entirely  new  route,  to  be  laid  around 
Danville  in  almost  exactly  the  same  manner 
in  wliich  the  line  has  been  constructed  around 
Lynchburg. 

Washington. 

A  water  right  at  the  mouth  of  Tumtum  Can- 
yon of  the  north  fork  of  the  Lewis  River  has 
been  filed  on,  and  it  is  proposed  to  construct 
there  a  large  hydro-electric  development.  The 
plan  also  includes  the  construction  of  trolley 
lines  from  Amboy  or  Yacolt  to  Vancouver 
and  Camas.  Eastern  capitalists  are  reported 
to  be  interested  in  this  project,  which  is  being 
promoted  by  W.  LL  Arnold  of  Vancouver, 
Wash. 

The  Mount  Adams  Ry.  Co.,  incorporated  re- 
cently and  projecting  an  electric  railroad  from 
White  Salmon  to  Camas  Pr.iirie  and  back  via 
Trout  Lake  and  Husum — a  circuit  of  80  miles 
— at  a  recent  meeting  at  White  Salmon,  Wash., 
elected  officers  as  follows;  W.  W.  Swan,  Presi- 
dent;  T.  Wyers,  Sr.,  Vice-President;  T.  F. 
Shepler,  Secretary;  R.  Field.  Treasurer;  C.  L. 
Colburn,  Auditor ;  R.  Lauterbach,  T.  F.  Shep- 
ler, R.  Field,  C.  L.  Colburn,  W.  W.  Swan,  T. 
Wyers,  and  A.  H.  Jewett,  Directors. 

The  city  council  of  South  Bend  has  taken 
up  the  matter  of  granting  a  franchise  for  an 
electric  railway  which  is  to  connect  the  city 
with  Raymond.  T.  D.  Crary,  the  Grays  Har- 
bor railway  builder  and  P.  E.  LLall,  Jr.,  South 
Bend,  have  applied  for  the  franchise. 

The  Chicago,  Milwaukee  &  Puget  Sound 
Ry.,  is  said  to  be  running  location  surveys  for 
its  line  north  from  Everett.  Late  reports  state 
that  the  engineers  were  working  between  Ev- 
erett and  Anacortes.  The  route  as  laid  out 
now  indicates  that  the  road  will  tap  the  rich 
LaConner  flats  country,  in  Skagit  county, 
skirting  the  coast  to  Anacortes  and  then 
north  by  the  waterfront  route  to  Bellingham. 

The  city  council  of  North  Yakima  has 
granted  the  franchise  by  which  the  North 
Coast  R.  R.  can  build  into  the  city. 

West  Virginia. 

The  city  council  of  Morgantown  has  granted 
a  franchise  to  the  Morgantown  and  Southern 
Ry.,  which  proposes  to  build  a  line  through 
the  city  and  ultimately  connect  with  other 
cities. 

Wisconsin. 

®W.  F.  King,  accordin.g  to  reports,  from  Su- 
perior, has  been  awarded  the  contract  for  the 
construction  of  the  concrete  piers  for  bridges 
along  Interstate  Transfer  Ry.  between  Poke- 
gama  Junction,  the  present  terminus  of  the 
road,  and  Wisconsin  Point.  In  addition  to  the 
piers  there  will  be  a  number  of  large  concrete 
culverts  built  at  the  various  ravines  along  the 
line.  Mr.  King  had  the  contract  for  the  con- 
crete work  on  the  St.  Louis  River  bridge  and 
that  section  of  the  road  west  of  Pokegama 
Junction. 

The  Chicago  &  Northwestern  Ry.  is  consid- 
ering extending  its  branch  line,  now  in  opera- 
tion from  Wausau  to  Rothschild,  from  the 
latter  place  to  Mosinee,  where  the  Wausau 
Sulphate  Fibre  Co.  is  erecting  a  $L500,000 
plant.  Nothing  will  probably  be  done  regard- 
ing the  extension  before  next  summer. 

A  large  crew  of  surveyors,  according  to  ad- 
vices from  Frederic,  Wis.,  is  at  work  survey- 
ing for  an  extension  of  the  Polk  County 
branch  of  the  Minneapolis,  St.  Paul  &  Saulte 
Ste  Marie  (Soo)  Ry.  line  north  to  Duluth 
and  Superior.  The  proposed  extension  will  be 
from  Frederic  and  probably  strike  the  Wis- 
consin Central  at  some  point  near  Gordon. 
Thomas  Green,  Minneapolis,  Minn.,  is  Chief 
Engmeer  of  the  Soo  Systetn. 

The  Lake  Southern  &  Southeastern  R.  R., 
according  to  information  recently  received 
from  Viroqua,  Wis.,  has  placed  in  the  field 
a  crew   of   ten   surveyors   under  direction   of 


Engineer  A.  E.  Ran,  Siiarta,  Wis.,  to  run 
lines  for  a  proposed  extension  of  the  line  to 
Retreat,  Wis.,  and  ultimately  to  Prairie  du 
Chien.  At  present  the  company  operates  a  line 
from  Viroqua  to  La  Crosse. 

The  Pacific  Coast  Condensery  Co.,  Richland 
Center,  Wis.,  is  taking  steps  to  secure  the  con- 
struction of  an  electric  railway  for  Richland 
^^nter  to  Yuba. 

Wyoming. 

Reports  from  Cheycmic  state  that  during 
the  last  year  only  about  'Xi  miles  of  new  rail- 
road W.-1S  built  in  Wyoming,  while  l.jO  miles 
of  grading  was  done,  on  which  steel  will  be 
laid  at  once.  It  may  be  added  that  there  is 
in  progress  grading  for  30  ad<litional  miles 
to  be  completed  during  the  coming  year. 

The  Galveston,  Houston  &  Henderson  Ry.. 
H.  R.  Cooper,  Chief  Engineer,  Galveston,  the 
Southern  Pacific  and  the  Houston-Galveston 
interurban  are  reported  to  be  making  arrange- 
ments by  which  they  may  join  in  a  contract  for 
a  joint  fill  of  the  land  between  Texas  City 
Junction  and  Virginia  Point.  1  he  roads  par- 
allel each  other  from  Texas  City  Junction  to 
the  bay  and  the  grade  of  the  Galveston  cause- 
way is  considerably  above-  that  maintained  on 
the  existing  rail  lines.  By  the  service  of  the 
same  suctidu  dredge  used  to  make  the  fill  on 
the  mainland  end  of  the  causeway  proper  a 
considerable  e.Kpense  may  be  saved  in  con- 
forming to  the  requirements  of  the  physical 
situation.  On  the  island  side  the  fill  has  prac- 
tically   been   made. 

Canada. 

The  Grand  Trunk  Pacific  ceased  further 
construction  on  its  Calgary-Edmonton  branch 
on  Dec.  22,  when  the  steel  was  laid  in  to  Lig- 
nite, pending  the  construction  of  a  high  level 
bridge  across  the  Red  Deer  river.  Lignite 
will  be  the  head  of  the  steel  for  the  next  year. 
A  siding  a  mile  long  was  put  in  to  secure 
sand   for   road  ballast. 

The  Canadian  Pacific  Ry.  is  considering 
constructing  a  parallel  line  of  track  on 
the  main  line  west  out  of  West  To- 
ronto to  Cooksville.  A  new  survey  to 
find  a  better  grade,  if  possible,  between 
that  point  and  London,  may  also  be 
made.  The  line  west  is  now  double-tracked 
to  about  one  mile  west  of  Islington  Junction. 
From  there  un  to  Cooksville  the  country  is 
fairly  level.  From  Cooksville  westward  there 
are  many  serious  difiiculties  for  the  construc- 
tion men  to  overcome,  and  it  is  said  that  be- 
fore continuing  the  double  tracking  farther 
it  will  be  ascertained  first  whether  the  existing 
line  is  the  best  obtainable  for  the  future. 
After  London  is  passed  the  grades  become 
more  easy  again.  On  to  Windsor  the  rail- 
way has  a  grade  that  does  not  exceed,  in 
either  direction,  three-tenths  of  one  per  cent. 
This  section  will  also,  of  com'se,  in  the  future 
plan  come  in  for  double-tracking,  hut  at  pres- 
ent the  grades  are  so  easy  that  the  wcjrk  would 
be   imnecessarv. 

C.  L.  Armstrong,  C.  E.,  and  J.  M.  Shan- 
ley,  representing  the  Montreal  Central  Ter- 
minus Co.,  has  submitted  a  proposition  to  the 
Board  of  Control  of  Montreal,  Que.,  provid- 
ing for  the  tunneling  of  the  River  St.  Law- 
rence and  the  establishment  of  a  central  ter- 
minus for  all  the  railways  lines  entering  Mon- 
treal. The  terminus  company  is  capitalize<l 
at  $311,000,000,  and  it  is  endeavoring  to  secure 
the  good  will  of  the  city  in  order  to  build 
a  large  central  station,  where  all  lines  can 
meet.  The  proposition  involves  tunneling 
the  river  just  above  Isle  Roiide  to  give  access 
to  the  south  shore  routes,  including  the  New 
York  Central  and  Delaware  &  Hudson.  From 
the  north  would  come  the  Canadian  North- 
ern Railway,  and  from  the  west  the  Grand 
Trunk.  The  plan  also  involves  the  abolition  of 
all  level  crossings  on  the  Island  of  Montreal, 
approach  to  the  station  being  by  elevated  or 
subwav   routes. 

Officials  of  the  Canadian  Pacific  Ry.  will 
early  this  year  take  up  a  scheme  for  the  short- 
ening of  the  main  line  from  Montreal  to  Win- 
nipeg by  cutting  across  the  loop  around  the 
Peninsula  that  proiects  into  Lake  Superior 
at  Fort  William  and   Port  Arthur.     By  build- 


ing "t't  miles  of  new  road,  50  miles  can  be 
cut  out  of  the  journey  between  the  east  and 
west. 

It  is  reported  that  the  Grand  Trunk  Pacific 
Ry.  will  in  the  spring  have  work  started 
on  two  branches  to  Rivers,  Man.  It  is  said 
that  one  branch  will  connect  with  the  Great 
Northern  at  Brandon  and  form  an  A  line 
from  the  Wheat  City  through  Rivers,  north- 
west to  Kamsack,  Sask.,  where  it  will  join 
the  Regina-Melville  Hudson  Bay  line.  The 
other  branch  will  be  from  Rivers  to  Regina 
crossing  the  C.  P.  R.  main  line  at  Elkhorn  or 
Kirkclla,  and  making  the  shortest  possible 
route  between  the  jVIanitoba  and  Saskatche- 
wan capitals,  fully  25  miles  shorter  than  the 
proposed    line    through    Brandon. 

The  Kettle  River  Valley  Co.  will  apply  to 
parliament  for  power  to  build  a  railway  from 
the  Similkameen  valley  to  the  Granite  Creek 
coal  areas. 

The  first  section  of  the  Canada  &  Gulf  Ter- 
minal Ky.,  which  is  to  connect  Gaspe  Basia 
with  the  National  Transcontinental  Ry.,  was- 
opened  on  Dec.  29.  This  is  the  40-mile  sec- 
tion from  St.  Flavie  to  Matane.  The  line  is- 
being  built  by  M.  J.  O'Brien,  who  is  President 
of  the  company. 

The  Canadian  Northern  Pacific  Ry.  (Ca- 
nadian Northern  Ry.,  M.  H.  McLeod,  Gen- 
eral Manager,  Winnipeg.  Man.)  is  said  to- 
have  taken  tenders  for  the  clearing  of  right- 
of-way  and  subsequent  construction  of  the 
first  section  of  the  transcontinental  line  of 
Vancouver  Island,  consisting  of  the  20  miles 
for  which  plans  and  profiles  have  been  filed 
with  the  government,  carrying  the  new  road 
from  the  outskirts  of  Victoria  city  to  Cooper 
Cove,  Spoke  Harbor. 

A  company  to  be  known  as  the  Alberta  Elec- 
tric Ky.  Co.,  will  apply  at  the  present  session 
of  the  Dominion  parliament  for  an  act  in- 
corporating the  company  with  power  to  equip 
and  operate  lines  of  electric  railway  and  tele- 
graph and  telephone  lines  throughout  the 
province.  The  members  of  the  proposed  com- 
panv  are  said  to  be  a  strong  English  firm  of 
electric  railway  builders,  and  it  is  their  in- 
tention to  proceed  with  the  work  as  soon 
as  a  charter  is  granted.  One  of  the  branches 
of  the  road  is  proposed  to  run  from  Calgary 
to    Macleod,   through    Southern   Alberta. 

The  Canadian  Pacific  Ry.  is  to  have  work 
started  shortly  on  a  branch  line  from  Sandon 
to  Whitewater  tapping  the  mining  district  in 
the  Slocan  County,  near  Bear  Lake,  B.  C. 

More  railroad  construction  work  was  done 
in  Canada  last  year  than  in  any  previous  sea- 
son in  the  history  of  the  country.  Statements 
prepared  in  the  late  fall  by  the  engineering 
departments  of  the  Grand  Trunk  Pacific,  the 
Canadian  Northern  and  the  Canadian  Pacific 
show  that  1,265  miles  of  new  grade  was  built 
by  these  three  railroads  last  season.  This 
mileage  was  divided  up  as  follows :  Grand 
Trunk  Pacific.  .3.50  miles :  Canadian  Northern, 
on  14  lines,  380  miles :  Canadian  Pacific,  .535 
miles.  The  last  report  of  the  engineers 
showed  that  there  had  been  steel  laid  to  the 
.•imouut  of  784  miles.  Since  the  report  was 
prepared  the  work  of  steel  laying  has  been 
steadily  going  on  in  spite  of  the  advent  of 
cold  weather  and  at  the  close  of  the  year 
the  showing  indicates  that  during  the  sum- 
mer there  were  a  little  over  1,000  miles  of 
steel  laid  in  the  course  of  the  twelve  months. 
On  the  Gr.ind  Trunk  Pacific  steel  has  been' 
laid  from  Edmonton  to  Edson  and  the  grad- 
in.g  has  been  done  west  of  Edson  to- 
the  Athabasca  river,  a  distance  of  lOO 
miles.  Steel  has  been  laid  west  of  Edson  for 
a  distance  of  47  miles.  This  steel  laying  is 
still  in  progress  and  will  be  continued  for 
some  time.  South  from  Edson  the  ri,ght  of 
way  has  been  cleared  for  the  branch  to  the 
mines  of  the  Pacific  Pass  Coal  Company,  a 
distance  of  50  miles.  This  road  will  be  built 
in  1011.  On  the  line  from  TofieUI  to  Calgary 
there  were  competed  during  the  summer  88 
miles  and  before  the  work  ceases  for  the 
winter  the  steel  will  be  laid  to  the  Red  Deer 
river.  Grading  has  been  done  in  patches  to 
the  south  of  the  river  and  by  the  end  of 
IDll  the  steel  will  be  laid  into  Calgary.  Of 
the   road    from   Oban  to    Baftlcford   about  1'i 


4"  indicates  work  now  open  for  bids.      ®  indicates  a  contract  let  recently. 
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per  cent  of  the  grading  \v;is  completed  dur- 
ing ilie  summer,  and  tr.ick  layins  will  be  be- 
gun early  in  the  spring.  On  the  line  from 
Young  to  Prince  .■Mbert  SO  per  cent  of  the 
grading  is  done  and  the  track  is  laid  for  35 
miles.  The  road  will  be  ready  for  operation 
during  the  summer  of  1011.  The  road  from 
Melville  to  Yorkton  was  completed  and  the 
line  from  Yorkton  to  Canora  was  also  com- 
pleted. On  the  line  from  Melville  to  Regina 
track  was  laid  for  .^5  miles.  The  grade  is 
practically  completed  into  Regina  and  track 
was  laid  for  35  miles.  It  will  be  resumed 
early  in  the  spring.  The  steel  will  reach 
Regina  in  July  or  .Vugtist.  Construction  will 
also  be  carried  on  next  year  on  the  line  from 
Regina  to  Moose  Jaw  and  this  road  will  be 
built  before  the  close  of  the  building  season 
of  1911.  South  from  Regina  the  grade  is 
well  advanced  on  the  way  to  the  international 
boundary.  Aliont  100  miles  of  dinnp  has  been 
thrown  un.  and  all  shonUl  be  finished  bv 
October.  Iflll.  East  of  the  city  the  Grand 
Trunk  Pacific  comntenced  operating  the  Na- 
tional Transcontinental  for  ctrain  in  October, 
and  grain  is  still  being  carried  east  over  the 
line.  The  Canadian  Korthern  had  some  in- 
teresting projects  under  process  of  comnle- 
tion.  One  of  these  was  the  building  of  a 
line  in  the  direction  of  Lethbridge.  southern 
Saskatchewan  This  is  a  continuation  of  the 
Maryfield  branch,  which  was  built  in  1000  to 
the  coal  mines  at  Bienfait.  This  year  Sfi  miles 
of  steel  were  laid  west  from  Lampman.  The 
grade  of  the  road  now  ends  near  the  Willow 
bunch  country,  and  in  addition  considerable 
grading  was  done  on  the  line  which  will  run 
north  from  this  branch  to  Moose  Jaw.  There 
are  two  lines  running  toward  Calgary  on 
which  a  large  amount  of  work  was  done 
These  two  are  the  lines  from  Vegrcvillc  and 
Saskatoon.  In  all  there  have  now  been  laid 
on  the  Vegreville-Cal.eary  line  175  miles  of 
steel  and  on  the  line  from  .Saskatoon  to  Cal- 
gary 51  miles  of  steel  have  been  laid  west  of 
Kindersley.  This  road  has  been  finished  in 
Saskatchewan   and   the  operations  of   1011    on 


the  line  will  be  in  .\lberta.  In  the  nortliern 
portion  of  Saskatchewan  the  Canadian  North- 
ern has  had  inider  construction  lines  out  of 
Prince  .Mbert  to  the  nortliwest  and  out  of 
North  Pallleford  to  the  northwest.  The  line 
out  of  Prince  Albert  runs  to  Crooked  Lake 
and  the  line  out  of  Battleford  will  eventually 
be  built  through  to  .Athabasca  Lauding.  It 
runs  now  out  past  Jackfish  Lake.  The  C.  N. 
R.  also  liavc  a  line  under  construction  from 
Prince  .Mbert.  and  on  this  steel  is  being  laid 
this  winter,  .•\bout  25  miles  more  steel  will 
be  laid  on  the  line  this  winter.  Progress  was 
made  during  the  summer  in  the  connectiiig 
of  the  Rossburn  brancli  with  the  main  line, 
some  steel  being  laid.  In  Manitoba  the  chief 
increase  in  the  line  of  the  C.  N.  R.  was 
that  made  on  the  Oak  Point  branch  which  was 
built  through  to  Gypsumville.  This  point  was 
reached  with  the  steel  late  in  the  present 
month.  On  the  Canadian  Pacific  construc- 
tion work  has  been  in  progress  on  several  ini- 
nortant  lines.  On  the  line  west  from  Wey- 
liurn  25  miles  was  completed.  This  road  will 
he  built  through  eventually  to  Lethbridge. 
Construction  work  was  carried  on  on  the  line 
from  Macklin  to  Kerr  Robert.  This  road 
will  eventually  be  a  main  line  from  Edmonton 
to  Minneapolis  and  St.  Paul.  A  bridge  is  be- 
ing built  at  Outlook,  and  in  the  summer  of 
1011  there  will  be  established  a  through 
service.  In  .Mberta  the  grade  of  the  line 
from  Carmangay  to  .Mder.syde  was  built,  but 
no  steel  was  laid.  Tliis  work  will  be  done 
cnrly  in  1011.  From  Irricana  east  a  road  30 
miles  long  was  built,  and  the  steel  is  l)eing 
laid  at  the  present  time.  In  Saskatchewan 
the  longest  stretch  of  line  on  which  work  was 
(lone  was  the  line  from  Craven  to  Colonsay — 
110  miles.  Steel  was  laid  for  50  miles,  and 
the  work  lias  now-  been  suspended  for  the  win- 
ter. The  line  from  Regina  to  Craven  was 
completed,  and  much  work  was  done  on  the 
line   from   Craven  to  Bulyea. 

.Application  is  to  lie  made  to  parliament  for 
an  act  to  incorporate  the  Pacific  &  Hudson 
Bay   Ry..   a   new   company,   wliich    proposes   a 


line  from  Kinisquit  at  the  head  of  Dean  chan- 
nel, thence  northeasterly  following  the  Dean 
river,  Sigutla  lake,  Kwalchola  lake,  the  En- 
tiace  river  and  the  Upper  Nechace  river  to 
Fort  Fraser,  thence  northeasterly  to  Fort 
Macleod,  thence  crossing  the  Parsnip  river, 
through  Pine  river  pass  and  following  Pine 
river  to  Coalbrook  and  thence  northeasterlv 
to  Dunvegan.  continuing  along  the  Peace  river 
to  Peace  River  Landing,  thence  easterly,  pass- 
ing the  headwaters  of  the  Bear  river  to  the 
.\thal)asc:i  river  and  Fort  McMurray,  thence 
crossing  tlic  .\thabasca  river  and  following 
the  Clearu.itcr  river  and  Churchill  river  to  a 
point  on  the  Hudson  Bay  Ry.  south  of  Was'- 
aiowaka  Like  and  thence  to  Churchill  or  ' 
.son  on  Hudson  Bay. 

Mexico. 

Construction  work  on  the  Madera-Te  .  .is 
extension  of  the  Mexico  Northwestern  1  R. 
is  being  continued,  and  on  Dec.  15  the  ;  ^k 
had  been  laid  to  kiloineter  70  miles  fron;  '  - 
razas.  The  graders  were  keeping  aht.i. 
the  trackmen  and  bridgemen,  and  will  p.^ 
ably  continue  to  keep  in  advance  until  the  b. 
tunnel  at  kilometer  04  is  reached.  This  tin- 
nel  will  be  1,200  meters  long,  and  is  on  the 
continental  divide.  Very  little  track  has  been 
laid  beyond  kilometer  17  out  of  Madera  dur- 
ing the  oast  month,  as  the  force  was  taken 
off  and  put  on  the  Cusihuiriachic  fo  Cusi  sec- 
tion which  is  about  16  miles  long.  Grading 
from  Madera  to  the  divide  was  practically 
finished.  W.  A.  Bird.  Chihuahua,  Max.,  has 
the  contract  for  the  masonry  work  on  this  ex- 
tension. 

The  Mexican  government  has  granted  a 
concession  for  the  construction  of  a  railway 
from  Port  Lobos,  on  the  Gulf  of  California 
to  Sassade  on  the  LTnited  States  boundary, 
witl;  a  provision  that  20  miles  of  track  must 
be  completed  by  .April  26,  1011.  This  line 
when  completed  w'ill  penetrate  the  rich  Altar 
Gold   district  of   Sonora. 


ROADS.     STREETS    AND     PAVEMENTS 


California. 

•J'Bids  will  be  received  liy  the  State  High- 
way Commission,  Sacramento,  Cal.,  until 
January  16,  for  the  construction  of  the  Htint- 
ington  Drive  road  from  Los  Angeles  to  Pasa- 
dena and  from  Bairdstown  to  Alhambra. 

•{•It  is  reported  that  bids  will  be  received 
until  Jan.  14,  by  Board  of  County  Supervisors, 
Fresno.  Cab.  for  the  construction  of  a  moun- 
tain road  from  the  plains  to  the  old  Millwood 
road  and  Happy  Gap.  .Accordmg  to  the  speci- 
fications the  road  will  be  21.46  miles  long. 
roadway  clearing  12  ft.  from  center,  roadbed 
14  ft.  wide,  8  ft.  being  in  solid  earth  and  the 
bed  to  be  6  in.  higher  on  the  outer  edge.  Over 
40  turnouts  are  provided,  these  being  IS  ft. 
wide  and  .50  ft.  long.  Eight  bridges  will  be 
included  in  the  work  also. 

®The  Board  of  Supervisors,  Los  .Angeles, 
Cal.,  has  awarded  George  A.  Rogers  the  con- 
tract for  construction  of  the  Valley  Road  from 
Downey  to  -American  Ave.,  near  Long  Beach, 
a  distance  of  eight  miles,  for  $42,822.  The 
county  will  furnish  the  oil  and  stone  and  pay 
freight,  making  the  cost  of  the  road  $0,003  per 
mile. 

®The  City  Council  of  San  Jose,  Cal.,  has 
awarded  a  contract  to  Henshaw,  Bulkley  & 
Co.,  to  furnish  a  sanitarv  street  flushing  ma- 
chine for  $910. 

The  County  Commissioners  at  San  Jose. 
Cal.,  have  granted  a  petition  for  the  opening 
of  a  new  road  in  Road  District  No.  2,  com- 
mencing at  the  end  of  Mount  Pleasant  road 
and  ending  at  Norwood  .\ve. 

The  Orange  County  Highway  Commission, 
Santa  .Ana.  Cal.,  has  filed  its  report  and  rec- 
ommendation for  a  system  of  conntv  roads 
with  the  Board  of  Supervis'  r-.      1  ho  r-niiiiis- 


sion  has  outlined  a  road  system  which  will 
call  for  the  expenditure  of  $1,400,000,  and  asks 
the  Supervisors  to  call  a  bond  election  for 
that  amount.  The  system  includes  127,85  miles 
of  roads. 

Citizens  of  Reedley  have  urged  the  County 
Supervisors  at  Fresno,  Cal.,  to  call  for  bids 
for  the  proposed  14  ft.  wide  Sand  Creek  road 
into  the  mountanis  above  Millwood  and 
Haopv  Gap.  The  road,  it  is  estimated,  will 
cost  $25,000. 

The  Board  of  Public  Works  of  Los  An- 
geles, Cal.,  has  asked  the  City  Council  to  au- 
thorize advertising  for  9,000  barrels  of  oil  for 
street  work. 

Colorado. 

El  Paso  County  Commissioners,  Colorado 
Springs,  Colo.,  have  urged  the  Highway  Com- 
mission at  Denver  for  an  appropriation  of 
$20,000  for  road  improvements  in  that  county. 
The  County  Commissioners  have  also  made 
arrangements  for  straightening  one  mile  of 
the  Colorado  Springs-Denver  highway  near 
Pring.  a  station  on  the  Santa  Fe  railroad. 
The  repairs  will  cost  $4,000. 

Illinois. 

®The  following  contracts  for  paving  were 
awarded  by  the  Board  of  Local  Improvements, 
City  of  Chicago ;  bids  published  in  Engineer- 
iNG-CoNTR.\CTiXG  Dec.  28th:  alley.  47th  St.  to 
48th  St.,  Michigan  Ave.  and  Indiana  .Ave.,  to 
F.  K.  Shobe  Co.,  524  W.  63rd  St. ;  allcv,  37th 
St.,  38th  St.,  State  St.  and  Dearborn  St.,  Alley, 
E.  45th  St.  south  Evans  .Ave.  and  Cottage 
Grove  .Ave.,  alleys  between  26th  St.  and  28th 
St..  Michigan  Ave.  a'nd  Wabash  .Ave.,  Alley 
between  42nd  St.,  43rd  St..  Evans  Ave.  and 
Ciittage    Grove   .Ave.,   allev   between   42nd    St. 


and  43rd  St..  Langley  Ave.  and  Evans  .Ave., 
alleys  between  41st  St..  42nd  PI.,  Drexel 
Blvd.  and  Ellis  Ave.,  alley  between  42nd  PI., 
43rd  St..  Ellis  .Ave.  and  Berkeley  .Ave.,  and 
alley  between  Bowen  Ave..  42ncl  St..  Vin- 
cennes  Ave.  and  St.  Lawrence  .Ave.,  to  Jno.  A. 
McGarry  &  Co.,  1001  Security  Bldg. ;  alley 
between  35th  St.,  37th  St.,  Grand  Blvd.  and 
Vernon  Ave.,  to  Parker  Washington  Co..  920 
Chamber  of  Commerce  Bldg. ;  alley  between 
21st  St..  22nd  St.,  Prairie  .Ave.  and  Indiana 
.Ave.,  allev  between  Woodlawn  Ave.,  Lake 
Ave.  and  E.  46th  St.,  to  Jno.  .A.  McGarry  & 
Co.,  1001  Security  Bldg.:  S.  Center  .Ave..  W. 
21st  St.  to  W.  22nd  St.,  Cullom  Ave,.  N.  Clark 
St.  to  N.  Ashland  Ave.,  Evans  .Ave.,  43rd  St. 
to  47th  St.,  to  R.  F.  Conway  Co..  720  Cham- 
ber of  Commerce;  N.  41st  Ct.,  Hirsch  St.  to 
W.  North  Ave.,  to  Standard  Paving  Co.,  W. 
50th  St. :  Ashland  .Ave.  and  Robev  St.,  Ready 
&  Callahan  Co..  47th  St.  and  Halsted  St. :  W. 
52nd  St.,  Loomis  St.  to  .Ashland  .Ave.,  to  R. 
F.  Conway  Co.,  720  Chamber  of  Commerce; 
N.  Hamlin  .Ave.,  Dickens  .Ave.  to  Fullerton 
.Ave..  Standard  Paving  Co, ;  Ellen  St.  system 
to  Jas.  A.  Sackley  Co.,  307  Chamber  of  Com- 
merce :  alley  between  Hyde  Park  Blvd., 
Woodlawn  .Ave.  and  E.  52nd  St.,  to  Jno.  A. 
.McGarry  Co.,  1001  Security  Bldg.;  N.  Camp- 
bell .Ave.,  .Austin  Ave.  to  Grand  .Ave.,  R.  F. 
Coinvav  Co..  720  Chamber  of  Commerce;  W. 
53rd  St.,  S.  .Ashland  .Ave.  to  S.  Robey  St.,  R. 
F.  Conway  Co.,  720  Chamber  of  Commerce. 

The  X'illage  Board  of  Silvis,  111.,  will  pave 
First  .Ave.,  from  the  limits  of  Rock  Island 
to  the  eastern  limits  of  Silvis. 

Indiana. 

®The  County  Commissioners  at  Logansport, 
Ind..  have  awarded  Frank  Justice  the  contract 


•J*  indicates  work  now  open  for  bids.      ®  indicates  a  contract  let  recently. 
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for    constructing    the    Harvey    road    between 
Cass  and  White  counties  for  $8,!.i00. 

Iowa. 

The  City  Council  of  Ucs  Moines,  la.,  lias 
passed  resohitions  providing  for  the  paving  of 
West  Locust  St.,  from  10th  to  12th  and  Vine 
St.,  from  Third  to  Fifth  Sis.,  both  with  creo- 
sote blocks.  James  Burrows  is  Assistant 
Civil  Engineer. 

The  City  Council  of  Red  Oak,  la.,  is  con- 
sidering the  matter  of  additional  paving  next 
spring. 

The  City  Council  of  Corning,  la.,  contem- 
plates paving  Davis  Ave.,  from  the  railroad 
right  of  way  to  the  north  line  of  Ninth  St., 
and  Eighth  St.,  from  the  alley  between  Davis 
Ave.  and  Adams  St.  to  Grove  Ave.  The  work 
will  include  '2,550  ft.  of  combined  curb  and 
gutter,  2.419  ft.  of  gutter  to  be  laid  to  old 
curb,  14.133  sq.  yds.  of  brick  paving,  292  yds. 
of  concrete  alley  approach  paving.  Theo.  S. 
DcLay,   Creston,  la.,  engineer  in  charge. 

Kansas. 

^Bids  will  be  received  until  noon,  Jan.  9. 
by  the  County  Clerk,  Oskaloosa,  Kan.,  for  the 
construction  of  2.27  miles  of  rock  road  be- 
tween Sections  4  and  5,  8  and  9,  16  and  17,  in 
Oskaloosa  Township,  Jefferson  County.  Plans 
are  on  file  at  the  office  of  the  County  Surveyor 
and  W.  S.  Gearhart.  Highway  Engineer,  Man- 
hattan, Kan. 
Tholen  Bros.,  of  Leavenworth,  Kan.,  were 
the  lowest  bidders  for  the  constrviction  of 
roads,  walks,  etc,  and  sewers  and  water  con- 
nections to  buildings  Nos.  .328.  329  and  31  at 
Fort  Leavenworth,  for  which  bids  were  opened 
Dec.  2  by  Capt.  J.  E.  Normoyle,  Constructing 
Quartermaster  at  Fort  Leavenworth.  The 
contract  lias  not  yet  been  awarded. 

Kentucky. 

•{•Bids  will  be  received  until  2  p.  ni.,  Jan.  lu. 
by  Board  of  Public  Works,  Louisville,  Ky., 
for  grading,  curbing  and  paving  with  the 
vitrified  block  gutters  and  asphalt  pavement, 
the  following  streets :  Ransdell  Ave.,  from 
the  southerly  curb  line  of  Transit  Ave.  to  the 
center  line  of  Glen  Mary  Ave. ;  Ransdell  Ave., 
from  the  center  line  of  Glen  Mary  Ave.  to  the 
extension  across  Ransdell  Ave.  of  the  line 
common  to  lots  1  and  2  in  block  1  of  Henry 
S.  Barker's  subdivision.  Samples  of  vitrified 
block  must  be  furnished  with  bid.  Roger  G. 
McGrath  is  Secretary. 

Maryland. 

•{•Until  11  a.  ni.,  Jan.  11,  Board  of  Awards. 
Baltimore,  Md.,  will  receive  the  following 
proposals :  "Proposals  for  Lumber,"  "Pro- 
posals for  Sand,"  "Proposals  for  Cobble  or 
Rubble  Paving  Stone  and  Broken  Stone," 
"Proposals  for  Vitrified  Paving  Blocks," 
"Proposals  for  Vitrified  Sewer  Pipe,"  "Pro- 
posals for  Asphalt  Blocks,"  "Proposals  for 
American  Portland  Cement,"  "Proposals  for 
Curbstone,  Gutterstone  and  Flagstone,"  "Pro- 
posals for  Sidewalk  and  Sewer  Brick,"  "Pro- 
posals for  Sheet  Asphalt  Repairs  for  Whole 
City,"  "Proposals  for  Tools  and  Hardware." 
"Proposals  for  Paints,  Oils,"  etc.,  "Proposals 
for  Coal,"  "Proposals  for  Sewer  Traps," 
"Proposals  for  Inlet  Covers  and  Dripstones  of 
North  River  Bluestone,"  "Proposals  for 
Square  and  Oval  Cast-Iron  Manhole  Frames 
and  Covers,"  "Proposals  for  Cast-Iron  Inlet 
Covers,"  "Proposals  for  Road  Gravel,  Washed 
Concrete  Gravel  and  Washed  Filler  Gravel" 
for  general  purposes  in  the  City  Engineer's 
Department  during  the  year  of   1911. 

The  City  Council  of  Cumberland,  Md.,  has 
been  petitioned  for  the  paving  with  vitrified 
brick  of  Springvale  .St.,  between  First  St.  and 
the  B.  &  O.  R.  R. 

Michigan. 

•{•Bids  will  be  received  until  10  a.  m.,  Jan. 
5,  by  Department  of  Public  Works,  Detroit, 
Mich.,  for  furnishing  and  delivering  in  the 
city  of  Detroit,  in  accordance  with  instruc- 
tions to  bidders,  for  paving  brick  to  be  had 
on  application  at  the  office  of  said  department, 
one  million  paving  brick,  to  be  delivered  in 
such  (juantities  and  such  places  and  times  as 
directed  within  the  year  ending  Jan.  31.   1912. 


L'Anse  Township  of  Baraga  County, 
L'Anse,  Mich.,  contemplates  bonding  itself 
for  $'2."),00n  for  the  building  of  a  highway  con- 
ncctmg   llMughton  and   Marquette  counties, 

Minnesota. 

•{•Kids  wdl  be  rcici\ril  until  7  ;:!ii  p.  ni.,  Jan. 
13,  by  Henry  X.  Kncjll,  CM\  Clerk,  Minneapo- 
lis. Minn.,  for  furnishing  the  city  for  use  in 
the  construction  of  paving  during  the  1911 
season,  the  following  materials:  Creosoted 
wood  blocks,  sandstone  jjaving  blocks,  vitrified 
jiaving  blocks,  crushed  granite,  granite  curb, 
sandstone  curb,  Portland  cement. 

®It  is  reported  that  the  City  Council  of 
Crookston,  Minn.,  has  awarded  the  contract 
to  P.  McDonnell  of  Duluth  for  asphalt  pave- 
ment on  Ash  St.,  from  the  Central  High 
School  to  Houston  .Ave.,  and  on  East  Third 
St.,  from  Broadway  to  Elm  St.,  two  blocks  in 
front  of  the  high  school,  for  $2.20  per  yd., 
with  concrete  "A"  and  $1.90  using  concrete 
"B,"  including  3-in.  tile  drains,  and  other 
changes  in  manholes,  etc. 

City  Engineer  S.  S.  Chute  of  St.  Cloud, 
^linn.,  has  prepared  plans  and  specifications 
for  the  paving  of  St.  Germain  St.  bridge  and 
estitnatcd  the  cost  at  $8,400.  The  specifica- 
tions call  for  four  lines  of  40-lb.  steel  eye- 
beams,  a  3-in.  thickness  of  creosoted  lumber 
to  be  covered  with  a  4-in.  creosoted  paving 
block. 

Missouri. 

®The  Board  of  Public  Improvements  of  St 
Louis,  Mo.,  has  awarded  William  H.  Rede- 
meyer  the  contract  for  sprinkling  the  streets 
of  19th  district,  comprising  285  miles,  and 
Stephen  Radican  the  contract  for  sprinkling 
the  streets  of  seven  districts,  comprising  115 
miles.     Both  contracts  are  for  the  year  1911. 

Nebraska. 

®The  City  Council  of  Lincoln,  Neb.,  has 
aw^arded  the  contract  for  repaving  district  No. 
41  to  Abel  &  Roberts. 

The  County  Board  of  Commissioners,  Lin- 
coln, Neb.,  has  decided  to  ask  for  bids  for 
the  construction  of  a  permanent  road  starting 
at  the  west  end  of  the  O  St,  viaduct,  running 
north  to  P,  thence  west  for  a  distance  of  a 
mile  and  a  quarter.  The  improvements  will 
be  continued,  it  is  planned,  until  the  road  ex- 
tends to  Milford.  The  estimated  crist  is  be- 
tween $12,000  and  $13,000.  The  estimates  of 
County  Surveyor  W.  S.  Scott  call  for  a  6-in. 
base  of  cinders,  and  a  3-in.  layer  of  limestone 
chips,  then  a  layer  of  asphalt  filler,  with  an- 
other layer  of  chips  and  filler  and  the  top 
coating  of  stone  dust.  The  work  will  not 
begin  until  next  spring. 

New  Jersey. 

•{♦Bids  will  he  recei\ed  untd  8  p.  m.,  Jan. 
21,  by  Alpine  Borough  Council,  Mahler  Bldg,, 
.\lpine,  N,  J.,  for  the  construction  of  a  stone 
road  in  the  Borough  of  Alpine,  N.  J.,  known 
as  Sylvan  Ave.  Southern  Section  Blvd.,  ex- 
tending from  the  North  Line,  Borough  of 
Tenaflv,  N.  J,,  to  the  Southern  Line  of  lands 
of  McNeil  Alpine,  N.  J.,  a  distance  of  2,-570 
ft.  A  certified  check  for  $1,000.  payable  lo  the 
Collector  nf  the  Borough,  Chester  Du  Bois, 
nuist   be    filed    with    each    bid. 

•{•Bids  will  be  received  until  11  a.  m.,  Jan. 
19,  by  Board  of  Chosen  Freeholders,  Burling- 
ton County,  N.  J.,  at  the  city  of  Mt.  Holly, 
for  graveling  the  road  from  Gardner's  cor- 
ner through  Akron  to  the  .\tlantic  County 
line  in  that  county.  Plans  and  specifications 
may  Ije  seen  al  the  office  of  the  State  Com- 
missioner of  Public  Roads.  Trenton,  N,  J.,  or 
at  the  office  of  Earl  Thomson,  County  Engi- 
neer, 301  Market  St..  Camden,  N.  J.  All  bids 
must  be  accompanied  by  a  certified  check  for 
$1,000  payable  to  the  order  of  Harry  E.  Du- 
bell.  Director  of  the  Board. 

^It  is  reported  that  bids  will  be  received 
until  Jan.  11  by  Board  of  Chosen  Freeholders, 
Salem  County,  Salem.  N.  J.,  for  the  construc- 
tion of  a  portion  of  the  new  Slate  road  from 
Salem  to  Woodstown. 

New  Mexico. 

The  City  Council  of  .-Mbuquerque,  N,  Mex.. 
has  crcat(<l  a   mw   paving  district  wdiich  will 

®  indicates  a  contract 


•i-  indicates  work  now  open   for  bids. 


include  all  property  abutting  First  St.,  between 
I'oal  and  Tijeras  .A.ves. ;  on  Second  .St.,  be- 
tween Silver  and  Copper;  on  Fourth  St.,  be- 
tween Silver  and  Tijeras;  on  Fifth  St.,  be- 
tween Silver  and  Copper;  on  Gold  .\ve.,  be- 
tween b'irst  and  Fifth;  on  Central  .Ave.,  be- 
tween Broadway  and  Sixth,  and  on  Copper 
Ave.,  between  First  St.  and  Fifth  Ave.  F.  H. 
Lester  is  Mayor  and  II.  J.  Collins  is  City  At- 
lorncy. 

New  York. 

•{•I'.ids  will  be  received  itntil  2  p.  m.,  Jan.  5, 
by  (ieorge  Mc.\neny,  President  of  the  Bor- 
ough of  Manhattan,  New  York,  foi^  repairing 
and  maintaining  sheet  asphalt  pavements  in 
the  Borough  of  Manhattan.  The  engineer's 
estimate  includes  270,000  sq.  yds.  of  asphalt 
pavement,  including  binder  course;  500  cu. 
yds.  of  Portland  cement  concrete;  1,000  sq. 
yds.  of  old  stone  pavement  to  relay.  The 
amount  of  security   required  will  be  $05,000. 

Citizens  of  the  Fifth  ward,  Rochester, 
X.  Y.,  favor  the  paving  of  St.  Paul  St.,  be- 
tween Lowell  St.  and  Drivitig  Park  Ave., 
with  Medina  block  and  asphalt,  and  the  laying 
of  sidewalks  on  the  same  street.  The  work, 
it  is  estimated,  will  cost  approximately  $95,000. 

The  Board  of  Trustees  of  Scotia  (P.  O. 
Schenectady,  X.  Y.).  has  adopted  an  ordi- 
nance for  the  pa\ement  of  the  Scotia  dyke 
and  a  portion  (jf  Mohawk  Ave.,  and  presented 
the  same  to  the  .State  Highway  Commission 
at  Albany.  The  Commission  will  immediately 
call   for  bids   for  the  work. 

Citizens  of  West  Utica,  Utica,  N.  Y.,  peti- 
tioned the  City  Council  to  extend  Hickory  St. 
from  York  St.,  westerly  through  the  State 
Hospital  lands  and  other  property  to  the 
Champlin  road. 

North  CaroHna. 

The  Anson  County  Good  Roads  association 
was  recently  organized  in  Wadesboro,  N.  C, 
with  U.  B.  Blalock,  president ;  H.  L.  Home, 
vice-president,  and  T.  V.  Howell,  secretary- 
treasurer.  A  meeting  will  be  held  this  month 
to  complete  plans  for  aggressive  work.  It  is 
proposed  to  issue  $250.0(.HJ  in  bonds  to  build 
roads  in  the  county.  W,  L.  Spoon,  Raleigh, 
N.  C,  is   State  Road  Engineer. 

Ohio. 

•{•Bids  will  lie  received  until  noon.  Jan.  6, 
by  H.  S.  Holton.  Director  of  Public  Service, 
Columlnis,  O.,  for  furnishing  the  labor  and 
materials  for  the  construction  of  retaining 
walls,  cement  steps,  cement  walks,  sodding 
and  doing  other  miscellaneous  work  on  West 
Rich  St.,  between  Lucas  .St.  and  first  alley 
east  of  Lucas  St. 

•{•Bids  will  be  received  until  riooii,  Jan.  ti, 
liy  H.  S.  Holton,  Director  of  Public  Service, 
Columbus,  O..  for  furnishing  the  labor  and 
materials  for  the  paving  of  the  Mound  St.  via- 
duct and  approaches,  Contract  No.  12,  sep- 
aration of  street  and  railway  grades.  The 
work  will  include  the  following  appro.ximate 
quantities :  2,500  eu.  yds.  excavation ;  3,.900 
lin.  ft.  straight  curb;  .300  lin.  ft.  circle  curb; 
550  lin.  ft.  edging;  3,000  sq.  yds.  stone  relaid, 
including  foundation;  5,000  sq.  yds.  brick, 
including  foundation,  900  sq.  yds.  brick,  ex- 
eluding  foundation  :  600  cu.  yds.  .gravel  road- 
way;  1,250  s(|.  yds.  cement  sidewalk;  Vwo 
granite  wall  guards;  74  iron  wheel  .guards; 
1,100  lin.   ft.  4-in.  sulidrain. 

•{•Bids  will  be  received  until  noon,  Jan.  6, 
by  Board  of  CouiUy  Commissioners,  Cincin- 
nati, O.,  for  the  improvement,  under  Specifi- 
tions  No.  32,  of  the  Dick  Road  from  Howard's 
Creek  to  the  Oxford  Road  in  Crosby  Town- 
ship. Fred  Dreihs  is  Clerk.  A  bond  for  $500 
must  accompany  each  bid 

•{•Bids  will  be  received  until  noon,  Jan.  20, 
by  Board  of  County  Commissioners,  Cincin- 
nati, O.,  for  the  improvement,  under  Specifi- 
cations No.  127,  of  the  Dayton  Pike,  from 
Sharon  to  Butler  County  line  in  Sycamore 
Township.  Each  bid  must  be  accompanied  by 
a  bond  for  $1,000.     Fred  Dreihs  is  Clerk. 

®Alex.  Tubman^  &  Wm.  Burkhardt,  21.53 
Fainnount  St..  Cleveland,  (.)..  have  been 
.awarded  the  contract  for  grading  and  loaming 
the  parkway  between  Harvard  road  and 
W;i^bin.t;ton    P.irk   \i,iduct   by   the   Direrlor  of 

let  recently. 


Public    Works,    Cleveland,    for    $4,500.      Bids 
were  opened  Dee.  1. 

®The  contract  for  the  improvement  of 
Wilstach  St.  with  granite,  from  Denman  St., 
to  McLean  Ave.,  in  Cincinnati,  O..  has  been 
awarded  to  Kircliner  &  Co.,  for  $lG,2otj.  The 
<:ontract  for  the  improvement  with  brick  of 
Wise  alley  from  Cntter  to  Linn  Sts.  has  been 
awarded  to  J.  E.  Mahoney  for  $1,752. 

The  County  Commissioners  at  Ashtabula, 
O.,  have  been  petitioned  for  a  macadam  road 
from  Bunker  Hill  to  Austinburg,  a  distance  ol 
seven  miles. 

A  petition  has  been  presented  to  the  Board 
•of  County  Commissioners  at  Cleveland,  O., 
providing  for  the  establishment  of  a  new  road 
in  North  Olmsted  village  from  the  Lorain 
Road  to  Mastick  Road. 

The  County  Commissioners  at  Akron,  O., 
received  bids  Dec.  27  for  the  paving  of  the 
Hudson  Road.  The  road  is  divided,  the  first 
section  being  from  Akron  to  the  gorge,  where 
the  Cuyahoga  Falls  pavement  is  encountered. 
The  second  section  is  from  Grant  St.,  Cuya- 
hoga Falls,  to  the  Stow  Township  line,  where 
the  third  section  starts,  which  extends  from 
the  Stow  Township  line  to  the  Hudson  Town- 
ship line  and  includes  the  curve  at  Stow 
Corners.  The  fourth  section  extends  from  the 
Hudson  line  through  the  village  of  Hudson  to 
the  Twinslnirg  line  and  the  last  part  is  through 
the  Twinsburg  Township  to  the  line  between 
Summit  and  Cuyahoga  counties.  The  total 
■cost  of  the  road  will  be  about  $-300,000. 

People  along  the  Manchester  road  from 
Kenmore  to  Lockwood's  Corners  are  circulat- 
ing a  petition  which  will  be  presented  to  the 
County  Commissioners,  Akron,  O.,  asking  that 
the  State  aid  be  given  them  in  the  construc- 
tion of  a  brick  road  along  their  road. 

The  Chamber  of  Commerce  of  Ashtabula, 
O.,  has  circulated  a  petition  for  the  iniprove- 
inent  of  the  road  between  Ashtabula  and  Aus- 
tinburg by  laying  macadam. 

A  petition  has  been  presented  to  the  County 
Commissioners  at  New  Philadelphia,  O.,  ask- 
ing for  a  paved  road  with  State  aid  in  Dover 
Township.  The  road  proposed  for  improve- 
nient  is  the  Wooster  Ave,  road  from  the  city 
limits  to  London. 

City  Council  of  Akron,  O.,  has  passed  a 
resolution  declaring  it  necessary  to  improve 
Atlas  St.  and  Bailey  Ave.  by  paving. 

City  Council  of  Cincinnati,  O..  has  decided 
to  pave  Summers  St.  with  granite. 

The  City  Engineer  of  Defiance,  O.,  is  pre- 
-parmg  plans  for  the  proposed  Fifth,  Perry 
.and  Second  St.  extension  pavement  improve- 
•ment. 

.Muskingum  County  Commissioners,  Zanes- 
-ville,  O,,  have  been  petitioned  for  the  im- 
provement of  four  roads,  as  follows:  One- 
Tialf  mile  on  the  road  from  New  Concord, 
the  one-half  mile  of  road  between  Dresden 
and  Trinway,  the  one-half  mile  of  road  on 
the  Maysville  pike  between  Zanesville  and 
South  Zanesville,  a  mile  on  the  South  River 
road  from  the  present  paving  to  the  Brush 
Creek  bridge,  and  for  a  mile  of  paving  on  the 
East  and  West  pike  and  on  the  Frazeysburg 
road  from  the  present  paving. 

Oklahoma. 

•f-Bids  will  be  received  until  5  p.  m.,  Jan.  9, 
■by  Bob  Parman,  City  Clerk,  Oklahoma  City, 
Okla..  for  grading  1.5th,  11th,  12th,  13th,  14th 
Sts.,  Louisa  Ave.,  Indiana  Ave.  and  Kentucky 
Ave. 

Oregon. 

•I«Bids  will  be  received  until  8  p.  m.,  Jan. 
IG,  by_Common  Council,  Salem,  Ore.,  for  pav- 
ing 175,000,  more  or  less,  square  yards  of 
street  surface  with  hard  pavement.  Proposals 
must  be  accompanied  by  specifications  and 
must  state  price  per  square  yard  of  pavement. 
Proposals  for  any  kind  of  hard  surface  pave- 
iment  will  be  received  and  upon  opening  said 
•proposals  the  City  Council  will  proceed  to 
.adopt  such  specifications  as  it  may  deem  for 
the  best  interest  of  the  city.  W.  A.  Moores  is 
City  Recorder. 

®The  Street  Committee  of  the  Citv  Execu- 
tive Board,   Portland,  Ore.,  has  awa'rded  the 


following  contracts  for  street  improvements: 
East  Harrison  St.  from  East  Forty- fourth  to 
East  Fiftieth,  grading  and  concrete  curbs  and 
walks,  Giebisch  &  Joplin,  $3,77tj;  Cora  Ave. 
from  Milwaukee  to  East  Ninth,  grading  and 
concrete  curbs  and  walks,  T.  A.  Sweeney, 
$1,024;  East  Grant  St.  from  Glenn  to  East 
Thirtieth,  grading  and  concrete  curbs  and 
walks,  Giebisch  &  Joplin,  $3,1!)5;  East  Harri- 
son St.  from  Glenn  to  East  Thirtieth  to  Sun- 
nyside,  grading  and  concrete  curbs  and  walks, 
Stevens  Bros.,  $1,8(1!);  East  Lincoln  St.  from 
East  Thirty-fourth  to  Chestnut  Hill,  grading 
and  concrete  curbs  and  walks,  Joplin  &  Mceks, 
$1,381 ;  East  Thirty-eighth  St.  from  Stei)hens 
to  East  Grant,  grading  and  concrete  curbs  and 
walks,  Giebisch  &  Joplin,  $1,774;  Sheridan  St. 
from  First  to  Front,  elevated  roadway,  Pacific 
Bridge  Co.,  $2,025. 

Advices  from  Hermiston,  Ore.,  state  that 
H.  G.  Newport  is  completing  arrangements 
for  the  opening  of  a  new  addition  to  the  city, 
to  be  known  as  Highland  Road  addition.  E. 
T.  Erickson  has  been  engaged  to  survey  the 
tract  and  lay  out  the  streets,  etc. 

The  Salem,  Ore.,  Board  of  Trade  is  urging 
the  building  of  a  hard  surface  drive  to  en- 
circle the  city,  beginning  at  the  Mute  school 
on  the  north  of  the  city,  near  the  Willamette 
River,  easterly  to  the  new  Open  Air  Sani- 
tarium for  Tubercular  Patients  on  the  south 
of  the  city. 

Pennsylvania. 
®The  Penn  Reduction  Co.  has  been  awarded 
the  contract  by  the  city  of  Philadelphia,  Pa., 
for    the    removal    of    garbage    this    year     for 
$510,000.^ 

®Edwin  H.  Vare  has  been  awarded  the  con- 
tract by  the  city  of  Philadelphia,  Pa.,  for 
cleaning  the  streets  and  removing  ashes  this 
year  for  $1,372,000.  The  contract  will  em- 
brace the  use  of  flushing  carts  twice  a  week  on 
all  asphalt  streets  and  daily  in  the  central 
streets  of  the  city. 

®The  County  Commissioners  at  Washing- 
ton, Pa.,  have  awarded  the  contracts  for  pav- 
ing two  and  forty-five  hundredths  miles  of  the 
Meadowlands  and  Houston  road  as  follows: 
The  Donley  Brick  Co.,  of  Washington,  red 
brick  at  $12.50  per  thousand,  one-half  mile; 
Pittsburg-Bufl'alo  Co.,  vitrified  buff  block  at 
$15  per  thousand,  one-half  mile,  and  the  re- 
maining part  of  the  road  to  James  M.  Poter 
Co.,  half  the  distance  with  Porter  Toronto 
block  and  the  rest  with  American  Sewer 
Pipe  Porter  block,  for  $15  per  thnnsand. 

Plans  have  been  prepared  by  Citv  Engineer 
Franz  Engstrom  of  Altoona,  Pa'.,  for  the 
paving  of  52  streets,  which  will  be  done  under 
the  $100,000  loan  recently  provided  for  by  the 
legislature. 

South  Dakota. 

Hughes  County  Commissioners,  Pierre, 
S.  Dak.,  have  decided  upon  a  large  amount  of 
highway  improvement  for  the  coming  year, 
much  of  which  will  be  in  the  shape  of  steel 
bridges. 

Tennessee. 

Plans  for  a  new  system  of  public  highways 
in  Tennessee  will  be  presented  to  the  legisla- 
ture, which  convenes  Jan.  2.  The  principal 
feature  of  the  system  will  be  a  central  high- 
way through  the  State  from  Memphis  to 
Bristol.  Intersecting  roads  at  all  important 
towns  and  cities  are  included  in  the  general 
plan  of  improvement  prepared  by  the  State 
Highway  Commissioners.  The  Commission- 
ers, E.  C.  Lewis  of  Nashville,  chairman  ;  Harry 
W.  Brennan  of  Memphis  and  W.  J.  Oliver  of 
Knoxville,  have  completed  their  report  and 
submitted  it  to  the  Governor.  It  is  recom- 
mended by  the  Commissioners  that  the  State 
issue  bonds  to  aid  in  the  construction  of  good 
roads,  bearing  a  portion  of  the  cost  in  each 
county.  A  system  similar  to  used  in  building 
the  dirt  roads  in  Shelby  county  is  proposed. 
Much  sentiment  in  favor  of  the  good  roads 
proposition  prevails  throughout  the  State,  ac- 
cording to  Mr.  Brennan,  who  has  been  one 
of  the  leading  factors  in  the  movement  since 
its  inception  four  years  ago.  It  is  thought 
that  the  proposed  legislation  will  meet  with 
the  hearty  approval  of  Governor-elect  Hooper. 


Texas. 

•J«Bids  will  be  received  until  Jan.  11  by  City 
Council,  Wichita  Falls,  Texas,  for  paving  the 
business  district  of  that  city  with  various 
pavements. 

®Business  men  and  farmers  of  Martindale, 
Tex.,  have  contracted  with  Van  B,  Flowers  of 
Lockhart,  Tex.,  to  build  about  three  and  one- 
half  miles  of  gravel  road  south  of  town  for 
$1,500  per  mile. 

®The  City  Commissioners  of  Galveston, 
Tex.,  have  awarded  the  contract  for  the  re- 
laying of  the  pavement  on  Trcmont  St.,  be- 
tween Avenue  PV2  and  the  north  line  of  the 
countv  boulevard  to  Kelso  &  Vautrin  for 
$1,551. 

Preparations  are  being  made  in  Sherman, 
Tex.,  for  additional  vitrified  brick  pavement 
in  Houston  and  Travis  Sts. 

County  Surveyor  Clifton  Rice,  Richmond, 
Tex.,  is  engaged  in  surveying  the  public  road 
between  Richmond  and  Thompson's  station 
on  the  Brazos  at  the  instance  of  the  jury  of 
view  appointed  for  the  purpose  of  widening 
and  straightening  the  road  between  the  two 
points. 

The  Board  of  Trade  of  Fort  Worth,  Tex., 
contemplates  inaugurating  another  campaign 
for  a  $1,000,000  good  roads  bond  issue  for 
Tarrant  county  early  this  year. 

The  City  Council  of  Dallas,  Tex.,  has  been 
petitioned  for  the  opening,  paving  and  side- 
walkmg  of  Pearl  St.,  from  McKinney  Ave.  to 
Cedar  Springs. 

City  Engineer  A.  T.  Dickey  of  Galveston, 
Tex.,  has  estimated  the  city's  share  of  sur- 
facing with  mudshell  Avenue  Q  from  the  east 
line  of  22nd  St.  to  the  east  line  of  25th  St ,  at 
$1,155. 

Citizens  of  Martindale  precinct,  Tex.,  have 
voted  the  issuance  of  bonds  to  the  amount  of 
$2.5,000  for  the  construction  of  good  roads. 
Virginia. 
Tne  City  Council  of  Norfolk,  Va.,  has  ap- 
proved a  petition  for  the  paving  of  10th,  11th, 
13th,  14th  and  15th  Sts.  and  Omohundro, 
Llewellyn  and  Moran  Aves. ;  a  petition  for 
the  improvement  of  The  Hague  next  to  Olney 
Road ;  extension  of  Front  St.,  to  make  a  con- 
nection with  Colley  Ave.,  extending  to  Fort 
Norfolk. 

The  Board  of  Supervisors  •  of  Bedford 
County,  Bedford  City,  Va.,  at  its  January 
meeting  will  hear  citizens  from  four  magis- 
terial districts  who  desire  elections  to  be  called 
to  provide  bond  issues  in  each  district,  which 
will  aggregate  $200,000  for  road  improvement. 
A  movement  has  been  started  in  Tazewell 
County,  Tazewell,  Va.,  looking  to  a  bond  issue 
for  the  construction  of  good  roads.  P,  St. 
Julien  Wilson,  Richmond,  is  State  Highway 
Comnn'ssioner. 

Hanover  County  Supervisors,  Hanover,  Va., 
contemplate  completing  a  first-class  road  from 
Richmond  to  the  Carolina  line.  This  has  been 
made  possible  by  the  Town  Council  of  Ash- 
land at  a  recent  meeting  having  appropriated 
$400  for  the  completing  of  a  stretch  of  road 
along  the  telegraph  line,  within  the  corporate 
limits. 

Washington. 

The  City  Council  of  South  Bend,  Wash., 
contemplates  paving  the  main  business  street 
of  the  city  ne.xt  spring. 

Property  owners  along  McLaren  Ave., 
North  Yakima,  Wash.,  have  asked  City  Engi- 
neer Doolittle  to  investigate  the  merits  of  tar 
macadam,  suggesting  its  use  on  that  street. 

The  Board  of  Public  Works  of  Spokane, 
Wash,,  is  advertising  for  bids  for  the  paving 
of  Wall  St.,  from  Garland  Ave.  to  the  north 
citv  limits,  with  asphalt.  The  estimated  cost 
is  $52,000. 

West  Virginia. 

The  County  Court  of  Fayette  County,  Fay- 
etteville,  W.  Va.,  has  approved  the  report  of 
County  Road  Engineer  Gentry,  and  has  or- 
dered the  construction  of  the  proposed  new 
road  from  Fayetteville  to  the  C.  &  O.  depot 
at  South  Fayette  station.  S,  L.  Walker  is 
Superintendent  of  Roads. 


•i-  indicates  work  now  open  for  bids.      ®  indicates  a  contract  let  recently. 


B R I D G E S — STE E L       AND       CONCRETE 


Alabama. 

A  definite  agreement  has  rmally  been 
fcached  by  the  railroads  and  city  of  Birming- 
liam,  Ala.,  in  regard  to  eUminating  the  grade 
crossing  on  1st  Ave.  and  28th  St.  A  viaduct 
•will  be  constructed  00  ft,  in  width  and  ex- 
tending from  2.5th  to  34th  St.  The  city  will 
provide  the  right  of  way  and  pay  all  damages 
and  also  the  cost  of  constructing  the  ap- 
proaches. The  following  railroad  companies 
■will  construct  the  viaduct  proper :  South  & 
North  Alabama  R.  R.  Co. ;  Southern  Ry.  Co. ; 
Alabama  Great  Southern  R.  R.  Co.;  Birming- 
ham Belt  R.  R.  Co.;  Birmingham  Ry..  Light 
&  Power  Co.;  Sloss-Sheffield  Steel  &  Iron 
Co.;    Seaboard    Air    Line    Ry. 

Arkansas. 

®The  Van  Buren-Fort  Smith  Free  Bridge 
Commission  disposed  of  $(100,000  bonds  to  pay 
for  the  cost  of  the  bridge  which  is  now  under 
construction,  connecting  Fort  Smith  and  Van 
Buren,  Ark.  The  Mercantile  Trust  Co.,  St. 
Louis,  Mo.,  was  the  successful  bidder.  The 
"bonds  will  be  dated  Jan.  1,  1911,  bearing  -5 
per  cent  interest. 

California. 

®The  City  Council  of  Berkeley,  Cal.,  has 
awarded  the  contract  to  the  Easterly  Con- 
struction Co.,  for  the  erection  of  a  culvert 
over  Codornices  Creek  at  $6,.560.  The  only 
other  bid  submitted  was  that  of  the  Contra 
Costa   Construction   Co.,   $9,990. 

Colorado. 

City  Council  of  Colorado  Springs,  Colo., 
has  decided  upon  the  e.xpeniliture  of  about 
$14,000  for  the  construction  of  bridges  over 
the  El  Paso  Canal,  which  is  owned  by  the 
city.  The  street  committee  and  the  mayor 
also  took  up  the  matter  of  constructing  a 
culvert  at  Gth  St.  and  beyond  the  Midland 
tracks  with  the  Superintendent  of  the  Midland 
R.   R. 

Iowa. 

•J«Bids  will  be  received  until  Jan.  6,  by 
Board  of  County  Commissioners,  Grundy  Cen- 
ter, la.,  for  construction  and  repair  work  on 
all  wooden  and  steel  bridges ;'  concrete  floors 
and  abutments  for  steel  bridges  and  for  the 
construction  of  concrete  bridges  and  culverts 
■complete.  E.  G.  Ensminger  is  Auditor  of 
■Grundy  County. 

®Advices  from  Denison,  la.,  state  that 
Lana  &  Co.,  Harlan,  la.,  have  been  awarded 
the  contract  for  the  construction  of  bridges  in 
'Crawford  County. 

A  meetmg  was  recently  held  by  Council 
Bluff,  la.,  members  of  the  committee  on  the 
new  Missouri  River  bridge  project.  The 
^following  officers  were  elected ;  A.  C.  Keller 
as  president,  George  W.  Adams,  vice-pres- 
ident; C.  C.  Clifton,  secretary;  E.  F.  Test, 
corresponding  secretary  and  T.  J.  Brooks, 
treasurer.  Various  plans  were  discussed  as 
to  the  kind  of  bridge  desired,  its  location  and 
the  means  of  securing  its  construction. 

Fire  recently  destroyed  the  Great  Western 
Ry.  bridge  over  the  Iowa  River  four  and  one 
half  miles  out  of  Marshalltown.  The  struc- 
ture was  70  ft.  in  length.  Immediate  steps 
will  be  taken  to  replace  the  bridge.  H.  Car- 
land,  Des  Aloines,  la.,  is  Supervisor  of 
Bridges  and   Buildings  of  the   road, 

Connecticut. 

Efforts  are  being  made  by  a  number  of 
prominent  citizens  of  Middlesex  County, 
Conn.,  according  to  advices  from  I^Iiddletown, 
to  introduce  a  liill  at  the  coming  session  of 
the  legislature  providing  for  a  bridge  across 
the   Connecticut   River   at    East   Haddam. 

Georgia. 

Board  of  County  Commissioners,  Cordele, 
■Ga.,  have  under  consideration  the  construc- 
iion  of  a  new  steel  bridge  over  Flint  River. 


Illinois. 

Plans  for  the  construction  of  the  proposed 
Morgan  St.  bridge  have  been  filed  with  the 
City  Engineer  of  Rockford,  111.  As  pro- 
posed the  structure  will  have  one  arch  over 
the  Burlington  tracks,  from  the  end  of  the 
street  to  the  first  abutment  and  then  two 
spans  of  1.50  ft,  each  to  the  remaining  piers, 
with  two  7.5-ft,  arches  west  of  them  and  then 
•5  flat  arches  above  dry  ground  to  the  street 
level.  It  is  planned  to  have  a  30-ft.  driveway 
with  2  10-ft.  walks,  in  place  of  the  19-ft,  drive 
at  present,  and  7-ft.  walks. 

Adams  township  is  to  get  aid  of  LaSalle 
County  Commissioners,  Ottawa,  111.,  to  the 
extent  of  $1,2-50  for  the  construction  of  a 
bridge  over  Little  Indian  Creek, 

The  Township  Highway  Commission,  Ma- 
comb, III,  in  connection  with  the  committee 
representing  the  Board  of  Supervisors  are 
arranging  to  replace  what  is  known  as  Crabb 
bridge  across  Crooked  Creek.  The  estimated 
cost  of  the  improvement  is  $2,000,  of  which 
amount   the   county   will   pay   one-half. 

Engineers  of  the  State  Highway  Commis- 
sion of  Springfield,  111.,  have  prepared  plans 
and  specifications  for  the  construction  of  the 
new  Wilson  St.  bridge  at  Batavia,  111. 

Plans  have  been  prepared  by  Carl  E.  Plum, 
City  Engineer,  Elgin,  111,  for  the  construc- 
tion of  a  concrete  bridge  to  replace  the  struc- 
ture recently  destroyed  by  fire  at  Willard 
Ave,  These,  together  with  an  estimate  of  the 
cost,  will  be  submitted  to  the  finance  commit- 
tee in  order  to  secure  an  appropriation  for 
the  work, 

Kansas. 

Advices  from  Great  P.end,  Kan.,  state  that 
an  election  was  recently  held  in  Liberty  Town- 
ship in  that  county  for  the  purpose  of  voting 
bonds  for  the  construction  of  a  bridge  across 
the  Arkansas  River  at  Dundee,  a  small  town 
in  that  township.  The  proposition  carried  and 
the  matter  of  building  the  structure  will  be 
taken  up  at  once. 

Maryland. 

Plans  are  being  prepared  by  engineers  of 
the  Hagerstown  &  Clearspring  Ry.  Co.,  Hag- 
erstown,  Md.,  for  the  construction  of  a  bridge 
over  Conococheague  Creek.  The  structure  as 
proposed  will  be   nearly  2,000    ft,   long.    • 

Michigan. 

City  Council  has  instruct-ed  Street  Commis- 
sioner S,  Crane,  Owosso,  Mich.,  to  investigate 
the  matter  of  constructing  a  walk  at  the 
overhead  bridge  of  the  Lansing  &  North 
Eastern  R.  R.  crossing  at  Gute  St. 


Minnesota. 


S.   Chute 


Plans  have  been  prepared  by 
City  Engineer,  St.  Cloud,  Minn,,  for  the 
paving  of  the  St,  Germain  St.  bridge  which 
was  authorized  by  the  City  Council  and  fur 
which  a  levy  of  $7,500  was  made.  The  plans 
call  for  four  lines  of  40-lb.  1  beams  and  the 
old  wooden  stringers  at  present  under  the 
bridge,  will  be  used  for  strengthening  the 
beams. 

Missouri. 

City  Council  of  Joplin,  Mo.,  has  imder  con- 
sideration an  ordinance  authorizing  an  elec- 
tion for  voting  on  lionds  amounting  to  .$40,- 
000  to  be  used  for  the  construction  of  the 
Broadway  viaduct  over  the  bottoms.  J,  C, 
Hodgson    is   City   l-'ngineer. 

Plans  have  been  prepared  by  Ira  G.  Hed- 
rick.  Consulting  l-:ngineer,  for  the  construc- 
tion of  the  proposed  W,  12th  St.  viaduct, 
Kansas  Citv,  Mo.  As  proposed  the  trafiic 
way  will  have  three  decks  from  12th  St.  and 
Beilehill  Ave.  and  .-i  tunnel  through  the  hill 
at  13th  St.  and  BelKhill  /\vc.  to  Broadway, 
The  lower  deck  of  the  structure  will  lead  into 
the   tunnel  at  a  grade  of  2,9  per  cent.      The 


second  deck,  grade  5.75  per  cent,  would  land 
at  12th  and  Lincoln  Sts,  from  where  the  north 
and  .south  roadways  would  be  built  around 
the  mill.  The  third  deck  would  be  for  street 
cars,  grade  -5,5  per  cent  and  by  it  cars  could 
land  at  12th  and  Washington   Sts. 

Boone  County,  Mo,,  is  to  have  22  new  steel 
bridges  erected  at  once.  Plans  are  already 
being  prepared  for  the  structures,  which  it  is 
estimated  will  cost  $10,000. 

Nebraska. 

^Bids  will  be  received  until  noon,  Jan.  10, 
by  H.  F.  Chapin,  County  Clerk,  York,  Neb,, 
for  the  construction  of  steel  and  wooden 
bridges  that  may  be  built  in  the  County  of 
York,  Neb.,  during  the  year  of  1911.  Each 
bid  must  be  accompanied  by  a  certified  check 
for  $500  payable  to  the  county  clerk, 

•J«Bids  will  be  received  by  the  Board  of 
County  Commissioners,  St,  Paul,  Neb,,  until 
Jan,  5,  for  furnishing  materials,  erecting  and 
repairing  all  county  bridges,  required  during 
the  year  beginning  Jan.  1,  1911,  J.  J,  Sazama 
is  County  Clerk. 

^Bids  will  be  received  until  noon,  Jan,  10, 
by  Uriah  F,  Standard,  County  Clerk,  Geneva, 
Neb,,  for  the  construction  of  bridge  fills  and 
doing  grading  in  Fillmore  County  for  the  vear 
of    1911, 

®  The  Board  of  County  Supervisors, 
David  City,  Neb.,  at  the  last  regular  session 
awarded  the  following  contracts  for  the  year 
1911-1912:  All  wood  and  steel  bridges  to  be 
constructed  in  Butler  county  to  the  Nebraska 
Construction  company  of  Lincoln;  all  cement 
culverts  to  the  Wilson  Reinforced  Concrete 
company  of  Nebraska  City ;  all  metal  culverts 
to  the  Nebraska  Culvert  Manufacturing  com- 
pany of  Wahoo. 

Business  men  of  Ashland,  Neb.,  are  advo- 
cating the  construction  of  a  new  bridge  over 
the  Platte  River  at  that  place. 

New  York. 

•|«Eids  will  be  received  until  2  p.  m.,  Jan, 
lu,  bv  Kingslev  L.  Martin,  Commissioner  of 
Bridges,  Park  Row  Bldg.,  New  York,  N,  Y,, 
for  constructing  the  elevators,  stairs,  drainage, 
ornamental  and  electrical  work  for  the  anchor 
piers  of  the  Queensborough  bridge  over  the 
East  River  between  the  Boroughs  of  Manhat- 
tan and  Queens, 

The  New  York  Central  Ry.  Co.  has  pur- 
chased land  for  the  construction  of  an  over- 
head bridge  at  Knowlesville  to  replace  the 
present  structures.  The  new  bridge  will  be 
midway  between  the  old  structures  and  it  is 
planned  by  the  company  to  connect  the  tele- 
graph road  and  south  road  approaches  just 
south  of  the  tracks  at  that  point.  E,  B. 
Menuez,  New  York,  N.  Y.,  is  Engineer  of 
Grade   Crossings, 

The  North  Side  Improvement  Association 
of  Syracuse,  N.  Y„  is  to  hold  a  meeting  to 
agitate  the  constriiction  of  a  new  bridge  over 
the  Oswego  Canal  at  Division  St.  It  is  pro- 
posed to  build  a  structure  of  modern  design. 

A  special  election  was  held  December  30 
at  Chemung,  N.  Y,,  for  the  tax  payers  to 
vote  on  an  appropriation  not  to  exceed  $20,- 
000  for  the  construction  of  a  bridge  to  replace 
the  present  suspension  bridge  that  now  spans 
the  Chemung  River  near  tlie  village. 

The  New  York  Central  R,  R,  has  submit- 
ted to  the  Board  of  Albion,  N.  Y,,  a  propo- 
sition to  construct  free  of  any  cost  to  that 
city  a  bridge  at  Clarendon  St.  crossing.  The 
structure  will  give  a  clearance  of  21  ft.  and 
will  be  IS  ft,  wide  with  4-ft.  sidewalk  on  the 
right  side. 

North  Dakota. 

^Bids  will  be  received  until  2  p.  m.,  Jan. 
10,  by  Board  of  County  Commissioners, 
LalMoure,  N.  Dak.,  for  the  furnishing  of  all 
corrugated  galvanized  metal  culverts  as  may 
lie  needed  during  the  year  of  1911,  C.  J. 
.Mister  is  County  Auditor. 


•{•  indicates  work  now  open  for  bids.      ®  indicates  a  contract  let  recently. 


Ohio. 

4«Bi<.ls  will  be  received  until  noon,  Jan.  13, 
by  Board  ol  County  Commissioners,  Cincin- 
nati, O.,  for  the  construction,  under  Spccilica- 
tions  No.  rJo,  of  a  concrete  bridge  on  Cooper 
Ave,  in  Lockland,  Springfield  township.  A 
bond  for  ?"J,000  must  accompany  each  bid. 
Fred   Droihs  is   Clerk. 

luiginecrs  of  the  Louisville  &  Nashville  and 
Cliesapenke  railroads  have  approved  plans 
prepared  by  City  Engineer,  Newport,  Ky.,  for 
the  construction  of  the  viaduct  over  the 
tracks  at  the  head  of  Monmouth  St.  in  that 
city.  It  is  announced  that  active  work  will 
be  started  soon. 

In  coniplaincc  with  the  resolution  recently 
adopted  by  the  City  Council  the  engineering 
department  of  Akron,  C,  is  preparing  plans 
for  the  construction  of  an  overhead  crossing 
of  the  C.  T.  &  V.  R.  R.  tracks  on  Kelley 
Ave.  It  is  proposed  to  erect  a  reinforced 
concrete  bridge  on  Kelley  Ave.  between  4th 
and  ."ith  .-\ves.,  near  the  fiuckeye  Rubber  Co. 
Plant.  The  structure  will  be  of  regular  street 
width.  tiO  ft.,  and  DO.  ft.  in  length,  and  is  es- 
timated to  cost  between  $10,000  and  $1.5,000. 

Oklahoma. 

The  Chicago,  Rock  Island  &  Pacific  System 
has  closed  a  deal,  whereby  construction  work 
will  be  commenced  at  once  on  a  $00,000 
viaduct  over  its  tracks  in  Chickasha,  Okla.  H. 
M.  Hallock,  El  Reno,  Okla.,  is  Division  Su- 
perintendent. 

.Vdvices  from  Tulsa,  Okla.,  state  that  con- 
struction work  has  been  started  on  the  new 
suspension  bridge  over  the  Arkansas  River  at 
Bixbv.  The  structure  will  be  a  half  mile  long 
and  will  cost  $70,000. 

Oregon. 

®The  County  Court  at  Astoria,  Ore.,  has 
awarded  a  contract  for  the  construction  of  a 
bridge  over  the  Xecanicum  River  bet.veen 
Seaside  and  Elk  Creek  to  the  Coast  Bridge 
Co..  Portland,  Ore.,  at  $2,600.  The  struc- 
ture, which  will  be  of  steel,  will  have  span  of 
100  ft.  and  piers  of  steel  tubing  filled  with 
concrete. 

Pennsylvania. 

®The  contract  for  the  construction  of  the 
new  bridge  over  George's  Creek  at  Western- 
port,  Md.,  has  been  awarded  Nelson 
Meridith  Co..  Chambersburg,  Pa.,  at  $4,365. 
The  structure  will  be  of  concrete  having  a 
double  driveway  and  one  sidewalk. 

Officials  of  the  Lehigh  Valley  Transit  Co. 
have  submitted  to  the  Finance  Committee  ot 
the    .-Mlentown,    Pa.,   city    council,    a    proposi- 


tion to  build  a  new  bridge  across  the  Little 
Lehigh  Creek  at  the  foot  of  Lehigh  St.  lead- 
ing from  the  '2nd  to  the  l"2th  wards,  to  be 
higher   than   the   present   structure. 

.•\  hearing  by  the  Secretary  of  War  was 
held  at  Washington  of  all  the  interests 
atTected  by  the  proposed  raising  of  the  bridges 
over  the  Allegheny  River  at  Pittsburg,  on 
Jan.  3.  The  contetnplated  action  of  the  gov- 
erninent  is  designed  to  improve  navigation  at 
that  point. 

Borough  Surveyor  of  Kutztown,  Pa.,  will 
prepare  plans  for  the  construction  of  a  new 
bridge  over  the  Snacony  Creek  at  the  lower 
end  of  Main  St,  in  that  place.  The  structure 
will  carry  trolley  tracks  and  will  have  12-ft. 
sidewalks  on  each  side  of  the  roadway. 

South  Carolina. 

According  to  reports  from  Charleston,  S. 
C,  the  officials  of  the  Atlantic  Coast  Line 
Ry.  have  under  consideration  the  construc- 
tion of  a  viaduct  to  eliminate  the  Magnolia 
Grade  crossing.  The  cost  of  the  work  will 
probably  be  about  $300,000. 

Tennessee. 

.-\dvices  from  Ducktown,  Tcnn..  state  that 
the  County  Court  ■  Bridge  Committee  has 
awarded  the  contract  for  the  construction  of 
two  steel  bridges  to  the  Joliet  Bridge  Co., 
Memphis,  Tenn.  The  structures  will  be  over 
Burra  Burra  and  Isabella  Creeks.  Grading 
for  the  piers  and  approaches  will  be  done  by 
local   firms. 

Texas. 

S'The  Aransas  Ry.  has  contracted  to  replace 
the  present  bridge  over  the  Guadalupe  River 
at  Cuero,  Texas,  with  a  steel  structure  to  cost 
$286,000. 

Efforts  are  being  made  in  Fort  Worth, 
Texas,  to  induce  the  county  to  pay  the  entire 
cost  of  constructing  a  new  bridge  over  the 
Trinity  River  on   North   T^Iain   St. 

Washington. 

Engineering  department  of  the  Northern 
Pacific  Ry.  has  prepared  plans  and  specifica- 
tions for  the  construction  of  the  new  bridge 
across  the  city  waterway  in  Tacoma,  Wash., 
to  replace  the  present  structure.  The  new 
bridge  will  be  of  steel  throughout  and  will 
carrv  two  tracks.  The  cost  of  the  work  is 
cstiinated  at  $1.50,000.  A.  R.  Cook,  Tacoma, 
Wash.,   is   Engineer   Maintenance  of  Way. 

The  project  for  the  construction  of  a 
viaduct  at  Washington  St.  has  been  revived 
and  will  probably  be  taken  up  by  the  city  coun- 
cil of-  Spokane,  Wash.,  for  consideration.  The 


cost  uf  such  an  improvement,  it  is  estimated, 
would  be  about  $285,000. 

.An  ordinance  appropriating  $415,000  for 
the  new  concrete  bridge  over  Latah  Creek, 
introduced  by  President  E.  V.  Lambert  of  the 
Spokane  City  Council  has  been  passed.  It 
is  understood,  however,  that  the  county  will 
pay  $50,000  toward  the  cost  and  that  the 
Washington  Power  Co.  will  also  assist. 
West  Virginia. 

It  is  reported  that  the  Norfolk  &  Western 
Ry.  is  planning  to  construct  a  new  bridge 
across  the  Ohio  River  at  Kenova,  W.  Va.,  to 
supplement  the  present  structure.  According 
to  the  plans  the  new  bridge  will  be  200  ft. 
below  the  present  one,  thus  eliminating  a 
heavy  curve  and  steep  grade.  Two  footways 
will  be  included.  Work,  it  is  said,  will  be 
started  in  the  spring.  J.  E.  Crawford, 
Ro.-niokc,   Va.,   is   Bridge  Engineer. 

Two  steel  bridges  of  the  Pennsylvania  K. 
R.  at  Wheeling,  W.  "Va.,  over  Wheeling 
Creek,  will,  it  is  said,  be  replaced  with  two 
deck  plate  girder  spans,  each  80  ft.  in  length 
resting  on  masonry  abutments.  Final  plans 
for  the  structure  have  not  yet  been  approved. 

It  is  rumored  in  New  Martinsville,  W.  Va., 
that  the  Baltimore  &  Ohio  R.  R.  has  under 
consideration  the  construction  of. a  new  bridge 
to  replace  the  present  structure  over  Fish 
Creek  in  Brooklyn,  W.  Va. 
Wisconsin. 

City  Council  of  Chippewa  Falls,  Wis.,  has- 
adopted  a  resolution  instructing  the  city  en- 
gineer to  make  plans  and  estimates  of  the 
cost  of  building  a  bridge  of  heavier  type  than, 
the  $35,000  structure  planned  by  former  city 
engineer. 

City  Council  of  Euclaire,  Wis.,  has  adopted 
a  resolution  instructing  the  city  engineer  tc^ 
make  plans  and  estimates  of  the  cost  of 
building  a  heavier  bridge  at  that  place  to  cost 
approximately  $35,000.  Steel  ^  and  concrete 
structures  are  under  consideration. 

Canada. 

City  Council  of  Edmonton,  Alta.,  recently 
passed  debenture  by-laws  totalling  $456,000 
which  will  be  voted  upon  the  rate  payers  on 
Jan.  22.  Included  in  the  expenditures  men- 
tioned were  the  following:  $167,000  for 
another  bridge  over  the  Saskatchewan;  $12,- 
OOfl  for  the  Jasper  subway. 

Citizens  of  Toronto,  Can.,  are  advocating 
the  construction  of  a  viaduct  at  Bloor  St., 
estimated  to  cost  over  a  million  dollars,  and 
a  meetmg  was  recently  held  to  discuss  the 
matter. 


IRRIGATION,   DRAINAGE.  LEVEES  AND  CANALS 


Arizona. 

The  $20,000,000  fund  provided  by  Congress 
for  work  of  the  V.  S.  Reclamation  Service 
has  been  apportioned  among  the  following  ir- 
rigation projects:  Salt  River  project,  Ariz., 
office  of  project  engineer.  Roosevelt,  Ariz., 
$495,000:  Yuma  project.  Am.  and  Cal.,  office 
of  project  engineer,  Yuma,  .Ariz.,  $1,200,000: 
Grand  Valley  project,  Colo.,  office  of  project 
engineer.  Grand  Junction,  Colo.,  $1,000,000; 
L'ncompahgre  project,  Colo.,  office  of  project 
engineer.  .Montrose,  Colo.,  $1,500,000;  Payette- 
Boise  project,  office  of  project  en,gineer,  Boise, 
Idaho.  $2,000,000;  Milk  River,  jMontana,  office 
of  project  engineer,  Malta,  Mont.,  $1,000,000; 
North  Platte  project.  Wyo  and  Nebr.,  office 
of  project  engineer,  .Mitchell,  Nebr.,  $2,000,- 
000;  Truckee-Carson  project,  Nevada,  office  of 
project  engineer.  Fallon,  Nev.,  $1,103,000;  Rio 
Grande,  New  Mex.,  Tex.,  and  Mexico,  11  J. 
Gault,  engineer.  El  Paso,  Tex.,  $4,5n0,iiO0: 
Umatilla  project.  Ore.,  office  of  project  engi- 
neer, Hermiston,  Ore.,  $325,000:  Klamath 
project.  Ore.  and  Cal.,  office  of  project  engineer 
at  Klamath  Falls,  Ore.,  $ilOO,iiOO:  Strawberry 
Valley  project,  Utah,  office  of  project  engineer. 
Prove,  Utah,  $2,272,000;     Sunnyside     project. 


Wash.,  office  of  project  engineer,  Sunnyside, 
Wash.,  $1,2.50,000;  Tieton  project.  Wash.,  of- 
fice of  project  engineer,  North  Yakima,  Wash., 
$665,000.  The  above  sums  are  to  be  spent, 
within  the  next  five  vears. 


Arkansas. 

The  Miller  &  Bowie  Red  River  Improve- 
ment -Association  is  to  raise  about  $1,000  to 
pay  the  expenses  of  making  surveys  for  levee- 
ing a  large  portion  of  Red  River,  which  will 
reclaim  about  170,000  acres  of  the  best  Red 
River  bottom  lands.  The  government  will  be 
asked  to  pay  at  least  half  the  expenses  of  the 
proposed  improvement  and  the  owners  of  the 
lands  will  pay  the  balance.  At  a  recent  meet- 
ing of  the  .Association  at  the  County  Court 
House  at  Texarkana,  Ark.,  the  following  offi- 
cers were  elected  :  President,  R.  H.  T.  Mann  ; 
vice-presidents.  W.  A.  .-Arthur  and  M.  D.  Til- 
son  ;  secretarv,  G.  A.  Hays  ;  treasurer,  B.  H. 
Kuhl. 

Colorado. 

T.  f.  Lumsden,  Grand  Junction,  Colo.,  has 
completed  the  Orchard  Mesa  dam  across 
Grand  River  in  Mesa  County.  Work  has  been 
under  way   for  about  a  year  and   an   :  verage 

®  indicates  a  contract  let  recently 


daily  gang  of  65  men  has  been  employed  on  it. 
The  dam  is  370  ft.  long,  40  ft.  wide  and  varies 
from  7  t3  14  ft.  in  depth.  It  is  almost  wholly 
of  concrete. 

The  electors  of  the  Bent-Prowers  Irrigation 
district,  according  to  advices  from  Lamar, 
voted  Dec.  31  upon  the  construction  contract 
which  provides  for  the  completion  within 
three  years  of  a  $4,000,000  irrigation  project. 
The  entire  territory  to  be  watered  lies  within 
the  Lamar  district  on  the  south  and  e.xtends 
from  a  point  southwest  ot  Candad  and  the 
;irca  included  therein  is  about  80,000  acres — 
the  water,  therefore,  being  derived  princi- 
pally from  the  Purgatoire  and  stored  in  a 
reservoir  with  a  capacity  of  about  225,000 
acre  feet.  The  main  canals  will  aggregate 
about  110  miles,  while  it  is  estimated  that  the 
laterals  will  be  nearly  200  miles  in  length. 
The  contract  provides  for  modern  construc- 
tion methods,  with  tunnels,  bridges,  flumes  and 
syphons  necessary.  The  Southwest  Construc- 
tion Co.  has  this  contract. 

The  Hardscrabble  Irrigation  district,  south- 
west of  Pueblo,  will  shortly  issue  bonds  for 
$000,000  for  the  purpose  of  building  an  irri- 
gation  system   in  that  quarter.     An   irrigation 


•J«  indicates  work  now  open   for  bids. 


district  election  was  held  Dec.  21,  and  the  au- 
thorizing of  a  bond  issue  of  $1)00,000  was  car- 
ried by  a  vote  of  2  to  1.  Estimates  and  sur- 
veys of  the  plans  of  a  series  of  storage  reser- 
voirs and  laterals  on  Hardscrabble  creek  are  in 
the  hands  of  the  directors  of  the  district.  The 
new  board  of  irrigation  directors  assumetl 
their  duties  Jan.  1,  and  the  work  of  selling  the 
bonds  will  be  taken  up  by  them  immediately. 
About  12,000  acres  will  he  brought  under  culti- 
vation. 

An  election  will  be  held  Jan.  10  to  vote  on 
the  formation  of  a  new  irrigation  district  to 
he  known  as  tlie  Poudre  \'alley  and  Weld 
County  Irrigation  district.  The  district  will 
take  in  80,000  acres  of  land,  of  which  50,000 
is  deeded,  and  the  remainder  homesteads  or 
desert  claims.  The  project  is  said  to  involve 
an  expenditure  of  more  tlian  $2,000,000.  The 
land  to  be  reclaimed  is  in  the  vicinity  of  Nunn, 
Dover,  Carr  and  Bulger,  in  the  extreme  north- 
ern part  of  tlie  county.  New  York  Citv  and 
Stamford,  Conn.,  capitalists  are  back  of  the 
project  and  are  furnishing  the  larger  part  of 
tlie   money. 

The  Blanch  Canal  Co.,  of  .Alamosa,  has  been 
incorporated  with  a  capital  stock  of  $10,000, 
the  incorporators  being  Charles  Williams. 
William   P.   Hapney  and   Oscar  Wilkins. 

Atchison  &  Dailey.  Fort  Morgan,  Colo.,  have 
completed  the  Pan  Arroya  irrigation  dam  and 
liave  shipped  their  outlit  to  Kimball,  Nelir.. 
wliere  they  have  large  contract.  On  the  Pan 
Arroya  dam  they  have  had  75  men  and  20(1 
horses  constantly  at  work  and  have  hauled 
COO.OOO  cu.  yds.  of  eartli  in  less  than  nine 
months.  The  dam  is  3,070  fi.  long,  270  ft. 
wide  at  the  bottom  and  55  ft  high  at  the 
creek  bed.  It  will  store  10,000  acre  feet  of 
water,  which  will  be  used  on  some  of  the  best 
land  in  Morgan  county. 

Surveys  under  way  to  determine  the  feasi- 
liility  of  securing  a  water  supply  from  Pla- 
teau creek  for  the  irrigation  of'  the  10,00o 
acres  of  the  Hntcr  Mesa  tract  near  Rifle,  are 
said  to  have  shown  that  the  plan  is  practicable. 
The  surveys  have  been  made  by  Engineer 
Waring  of  Grand  Junction,  Colo.  The 
Magenheimer  Bros..  Chica.go,  111.,  are  inter- 
ested in  this  project. 

Indiana. 

®R.  .\.  Brown,  Washington,  Iiid.  has  been 
awarded  the  contract  for  construction  of  a 
ditch  in  Daviess  Countv,  his  bid  for  the  work 
being  $2,848. 

Iowa. 

•J«Bids  will  be  recei\eil  until  2  p.  in.,  Jan.  17, 


by  tlie  Xorth  Xislmubouia  Drainage  District, 
(..  M.  Moore,  President,  Bank  of  Hamburg, 
Hamburg,  la.,  for  the  construction  of  a  flume 
at  a  point  about  :\\-2  miks  southeast  of  Hani- 
bur.g.  la.,  to  be  constructed  of  steel  and  con- 
crete. Official  advertisement  will  be  found 
elsewhere  in  this  issue. 

Louisiana. 

Surveys  are  under  w.iy  for  the  reclaniaDun 
ot  80,1.0  acres  of  meadow  and  submerged 
prairie  south  of  Gueydaii,  La.  The  company 
interested  in  this  project  will  reclaim  the  land 
for  farnnng  purposes.  Chas.  D.  Babbit,  Cuev- 
dan  Bank  bldg.,  Cueyd.in.  La.,  is  the  engi- 
neer. 

Plans  are  under  way  tor  the  Keiiner  Recla- 
mation project,  which  is  located  about  si.x 
miles  from  New  Orleans.  The  matter  will 
not  be  in  shape  for  letting  contracts  for  sev- 
eral montlis.  John  A.  Kruse,  706  Goff  bldg., 
Chicago.    Ill  .   is   the    Consulting   Engineer. 

Michigan. 

.\  company  is  being  f..rnieil  liy  Kalamazoo 
and  Paw  Paw  parties  to  put  an  irrigation 
project  in  operation  at  Paw  Paw.  in  the  heart 
of  the  ■■original  fruit  belt."  The  promoters 
have  purchased  the  Taliaferro  farm  on  the 
west  bank  of  the  Paw  r'aw  river,  one  and 
one-half  miles  north  i.if  Paw  Paw,  on  the 
Bloomingdale  road,  as  the  site  of  the  reser- 
voir, wdiere  sufticient  water  will  be  stored  to 
irrigate  all  the  district  lying  north  of  Paw  Paw, 
east  of  Bloomingdale  road  and  west  of  .Maple 
Lake. 

Mississippi. 

The  Swamp  Dredging  Corporation,  of  Tu- 
pelo. Miss.,  has  been  formed  with  a  capital 
stock  of  $10,000.  D.  W.  Robins,  B.  H.  Stulibs 
and  J.   Q    Robins  are  interested. 

New  Jersey. 

According  to  a  statement  of  Henry  W. 
Schneider,  State  Inland  Waterway  Commis- 
sioner, Trenton,  N.  J.,  $100,000  additional  will 
be  required  to  complete  the  interresort  canal 
from  Bay  Head  to  Cape  M.ay.  Of  the  $300,- 
000  originally  fi.xed  by  the  legislature  as  the 
total  cost  of  the  waterway,  about  $200,000  has 
been    expended. 

New  York. 

©Contracts  for  the  first  work  on  the  Cayuga 
and  Seneca  canal  have  been  awarded  as  fol- 
lows by  the  State  Superintendent  of  Public 
Works':       Scott     Brothers.     Rome.   N.   Y..   at 


$393,135  for  contract  A,  providing  for  the  con- 
struction of  locks  and  controlling  works  in 
the  Seneca  River ;  Crowell-Sherman-Stalter 
Co..  3111  Carnegie  Ave.,  Cleveland,  O.,  $1,- 
41f<,5(lO  for  contract  B,  providing  for  17  miles 
of   dredging   work. 

Ohio. 

'•)Tbe  County  Surveyor  at  Springfield,  has 
awanU-d  the  contracts  for  the  improvement 
of  Jackson  creek  in  Pike  township,  as  follows; 
Labor  on  sections  1  and  2,  to  Charles  Bird 
for  $;?,73!);  sections  3  and  4  to  J.  H.  Berner 
for  $1,175;  the  contract  for  the  tile  for  the 
improvement  was  awarded  to  the  Madison 
Tile  Co.,  of  London,  C'. 

Oklahoma. 

®Conklin,  Rooney,  Johnson  &  Hofman, 
Chandler,  Okla.,  have  been  awarded  the"  con- 
tract for  constructing  a  drainage  ditch  in  Lin- 
coln County  for  the  Deep  Fork  Drainage  dis- 
trict No.   1. 

South  Dakota. 

•|"Bids  will  be  received  until  I  p.  m..  Jan. 
28.  l)y  M.  Volz,  County  .Auditor.  Alexandria, 
S.  Dak.,  for  the  construction  of  tile  drains  in 
Drainage  District  No.  (i  of  Hanson  County. 
The  work  includes  approximately  7':..  miles 
(jf  drains  from  5  in.  to  24  in.  in  diameter. 
Official  advertisement  will  be  found  elsewhere 
in  this  issue. 

4«Bids  will  be  received  until  3  p.  m.,  Feb. 
24.  by  R.  A.  Ballinger,  Secretary,  Depart- 
ment of  Interior,  L'.  .S.  Reclamation  Service, 
Washington,  D.  C,  for  the  earth  work  on 
about  '22  miles  of  the  North  Canal,  involv- 
ing the  excavation-  of  approximately  770,000 
cu.  yds.  of  material.  For  particulars  address 
the  LI.  S.  Reclamation  Service,  Washington, 
D.  C. ;  Denver.  Colo,  or  Belle  Fourche,  S.  D. 

Washington. 

The  formation  of  a  drainage  district  to  in- 
clude about  3.500  acres  lying  south  and  east 
of  Cheney,  is  proposed.  Several  pond  and 
tule  lakes  are  to  be  drained,  including  upper 
and  lower  TurnbuU  lakes. 

Wyoming. 

Advices  from  Cheyenne  state  that  the  Wy- 
oming Central  Irri.gation  Co.,  will  submit 
proposals  to  the  state  officials  embodying  plans 
for  the  construction  of  an  irrigation  system 
to  cover  120.000  acres  of  ceded  lands  of  the 
Wind   River   Indian  Reservation. 


WATER- WORKS 


Arizona. 

•J»Bids  will  be  received  until  1  p.  m.,  Jan.  lH, 
by  the  Water  Works  Commission.  Douglas. 
Ariz.,  for  the  following  work  for  water  works 
improvement;  Pumping  plant,  two  110  h.  ii. 
crude  oil  engines ;  two  750  gal.  power  pumps ; 
two  200  cu.  ft.  50  lb.  belted  air  compressors; 
one  simplex  type  venturi  meter;  station 
piping,  valves,  fittings,  etc.  Building,  34x05 
ft.  brick  and  steel  pumpin,g  house,  one  5  ton 
hand  crane;  one  20x12  ft.  concrete  sump;  one 
lO.OOO  gal.  concrete  oil  reservoir;  one  4-room 
frame  dwellin,g  house;  reservoir;  one  3,000,- 
000  50  ft.  steel  water  tower,  125  cu.  yds.  foun- 
dation, one  8  in.  and  one  10  in.  altitude  valve, 
alternate,  bid  on  25  ft.  x  100  ft.  steel  stand- 
pipe.  Water  mains;  lO.iiOO  ft.  of  10  in.  7n 
lb.  cast  iron  pipe;  5,000  ft.  of  10  in.  64  lb. 
cast  iron  pipe;  6,730  ft.  of  8  in.  47  lb.  cast  iron 
pipe ;  cast  iron  specials  for  the  above  water 
mains.  Valves  and  Hydrants;  15  5  in.  hy- 
drants with  two  nozzles  and  steamer  connec- 
tions; five  4  in.  hydrants  with  two  nozzles  and 
steamer  connections;  two  10  in.  gate  valves 
and  boxes;  two  8  in.  gate  valves  and  boxes. 
Proposals  must  be  accompanied  by  certified 
check  or  bidder's  bond,  in  a  sum  equal  to  5 
per    cent    of   the    liitl.      Specifications    for   the 


above  material  may  be  secured  at  the  office 
of  the  Water  Works  Commission.  Douglas, 
.\riz.,  or  at  the  office  of  the  engineers.  K.  T. 
.Archer  S:  Co..  4-26  Bcals  Bldg,.  Kansas  City. 
Missouri. 

Arkansas. 

Plans  are  being  perfected  by  the  city  of 
Fort  Smith,  .Ark.,  to  raise  $50o,0(Ml  to  i.iucbase 
the  water  works  plant,  owned  by  a  urn, ate 
corporation. 

California. 

City  Engineer  Kandle  of  Sacramento,  Cal., 
has  submitted  alternative  plans  for  the  addi- 
tional pumping  unit  which  is  to  be  installed 
at  the  water  works.  The  estimated  cost  is 
$158,000. 

.Advices  from  lleniet.  Cal..  state  that  the 
Lake  Hemet  Land  i*t  Water  Co.  will  construct 
a  new  steel  pipe  line  in  the  San  Jacinto  Can- 
yon and  do  a  considerable  amount  of  new 
concrete  work,     W.  F,  Whittier  is  president. 

The  citizens  of  Sierra  Madre,  Cal.,  have 
voted  the  issu.-nice  of  bonds  to  the  amount  of 
$40,000  to  incre;ise  w.iter  supply  and  establish 
a    fire   protection    system. 

The  Pine  .Mountain  Water  Co.  has  been 
organized  in  Californi,-i  with  a  capital  stock  of 


$3.01111,0(111  to  take  over  and  operate  a  number 
of  power  and  water  plants.  Duncan  McDuffle, 
W.  G.  Vincent.  Jr.,  C.  L.  Cory  of  Berkeley, 
.and  C,  (i.  Dall  of  .San  Francisco  are  directors. 

Florida. 

S'Tlie  city  of  Pensacola,  1-la.,  has  awarded 
contracts  for  water  works  improvements  as 
follows:  .\niericaii  Cast  Iron  Pipe  Co.,  Bir- 
mingham, .Ala.,  for  pipe  for  the  extension  of 
18,0(1(1  ft.  of  0-in.  cast  iron  water  mains; 
.Ahrens  &  Ott  of  New-  Orleans,  La.,  for  hy- 
drants and  lead ;  Fairbanks  Co.  of  New'  Or- 
leans,  for  water  gate  valves. 

®The  City  Council  of  Chipley.  Fla..  has 
awar<led  the  contract  for  the  re-building  of 
its  water  works  to  ]\Ioore  &•  Gammon  of  that 
cit.\-  for  $20,000. 

Illinois. 

^Bids  will  l:e  received  until  Jan,  '(.  l'(ll,  by 
B.  J.  Mullancy,  Commissioner  of  Public 
Works,  Chicago,  for  furnishing  and  delivering 
before  .April  15,  1011,  the  following  special 
castings:  Job  No.  1.  104th  St.,  Harvard  Ave. 
to  Vincennes  Rd..  1  36x36  tee,  2  48x36  tees.  1 
48x16  tee.  1  48.X-24  tee,  1  48.x8  tee,  2  48x12  M, 
H.  B.  O.,  2  36-in.  sleeves,  2  48-in.  sleeves,  2 
21-iii.  V»  bends.  4  48x36  reducers,  bell  on  large 


4*  indicates  work  now  open  for  bids.       '•'  indicates  a  contract  let  recently. 


end,  2  -IS-in.  caps ;  Job  No.  2,  104tli  St.,  Har- 
vard Ave.  to  State  St.,  State  St.,  10-Uh  St.  to 
103rd  St.,  1  -18x;!t)  tee,  1  -ISxS  tee,  1  3G-in. 
sleeve,  2  '18-in.  sleeves,  1  4J?-in.  cap;  Job  No. 
9,  Calumet  Ave.  and  31st  St.,  1  3tix30  tee; 
Job  No.  10,  Southport  Ave.,  Devon  Ave.  to 
Pratt  St.,  Pratt  St.,  Southport  Ave.  to  Perry 
Ave.,  Perry  Ave.,  Pratt  St.  to  Kcnilworth,  1 
20x12  tee,  4  2l>-in.  %  circle  bends.  1  24x20 
reducer,  1  20-in.  cap:  Job  No.  11,  Robev  St., 
Devon  Ave.  to  Pratt  St.,  1  20x12  tee.  1  20x12 
tee,  1  20-in.  cap;  Job  No.  1",  La  Salle  St. 
tunnel.  1-a  Salle  St.  and  Chicago  River,  8  36- 
in.  1/1(>  bends.  2  3tj-in.  V4  llange  bends  (spe- 
cial), 2  3i)-in.  hi  llange  chair  castings  (spe- 
cial), 22  3li-in.  flanged  pipe  7%  ft.  long  (spe- 
cial), 4  3(i-in.  flange  aiul  spigot  castings  (spe- 
cial), 2  3t!-in.  flange  filler  castings  (special), 
1,000  1%-in.  bolts,  hexagonal  heads  and  nuts. 
5%  in.  long;  Job  No.  18,  Roseland  pumping 
station,  l(i4th  St.  and  Harvard  Ave.,  7  4Sx48 
tees.  8  48x12  manholes,  blowolTs,  20  48  to  3C 
reducers,  bells  on  large  end,  5  48-in.  caps,  1 
48x36  tee.  1  48x24  tee,  4  48-in.  sleeves,  1  48-in. 
split  sleeve.  Deliver  at  pipe  yards  the  follow- 
ing casting:  2  20x12  tees,  1  20x20  tee,  2 
24x6  B.  O.,  4  20-in.  %  bends,  3  36-in.  sleeves, 
6  24-in.  %  bends.  4  30-in.  %  bends.  4  36-in. 
%  bends,  1^4x20  reducer,  1  48-in.  split  sleeve, 
10  24-in.  1/16  bends,  2  30-in.  bends,  4  36-in. 
1/16  bends.  Total  weight  of  castings  to  be 
delivered  under  this  contract  is  approximately 
242  tons.  Full  specifications  as  to  size,  weight, 
materials,  etc.,  may  be  had  upon  application 
to  the  Commissioner  of  Public  Works.  (This 
contract  was  advertised  to  be  opened  Jan.  8, 
1911.1 

4*Bids  will  be  received  until  3  p.  m..  Jan.  9, 
by  Joseph  Burkhart,  Jr.,  City  Qerk,  La  Salle, 
111.,  for  the  construction  of  a  water  supply 
well.  Official  advertisement  will  be  found 
elsewhere   in  this   issue. 

•J'Bids  will  be  received  until  1]  a.  m.,  Jan. 
12,  by  B.  J.  Mullaney.  Commissioner  of  Pub- 
lic Works,  Cit>-  of  Chicago,  Room  705,  City 
Hall,  for  furnishing  30,000  lbs.  of  lead  pipe 
to  the  water  works  shop,  22nd  St.  and  Ash- 
land Ave.,  for  the  period  ending  May  31,  1911. 

^Bids  will  be  received  until  Jan.  9,  1911, 
by  B.  J.'  Mullaney,  Commissioner  of  Public 
Works.  Chicago,  City  Hall,  for  furnishing 
and  delivering  cast  iron  water  pipe  as  fol- 
lows: Job  No.  1,  104th  St.,  Harvard  Ave.  to 
Vincennes  Road,  to  be  delivered  March  1. 
1911,  approximately  567  pieces  48-in.  pipe,  2.551 
tons,  63  pieces  36-in.  pipe,  approximately  171 
tons;  Job  No.  2,  104th  St.,  Harvard  Ave.  to 
State  St.,  State  St.,  104th  St.  to  103rd  St., 
to  be  delivered  March  1,  1911,  approximately 
200  pieces  48-in.  pipe,  900  tons,  approximately 
59  pieces  36-in.  pipe,  161  tons ;  Job  No.  3, 
103rd  St.,  State  St.  to  Cottage  Grove  Ave., 
to  be  delivered  March  1,  1911.  361  pieces  24-in. 
pipe,  505  tons ;  Job  No.  4,  Canal  St.,  95th  St. 
to  101st  St.,  to  be  delivered  April  15.  1911,  334 
pieces  24-in.  pipe,  467  tons;  Job  No.  5,  91st 
St.  to  95th  St.,  95th  St.,  Halsted  St.  to  Canal 
St.,  approximately  872  pieces  24-in.  pipe,  1,221 
tons,  Vincennes  Road,  91st  St.  to  88th  St., 
approximately  1-59  pieces  12-in.  pipe,  79  tons, 
to  be  delivered  April  15,  1911;  Job.  No.  6, 
Vincennes  Road,  81st  St.  to  79th  St.,  79th  St., 
Harvard  Ave.  to  State  St..  to  be  delivered 
April  15,  1911.  210  pieces  12-in.  pipe,  103  tons; 
Job  No.  7,  45th  St.,  Wabash  Ave.  to  Went- 
worth  Ave.,  approximately  144  pieces  24-in. 
pipe,  202  tons,  to  be  delivered  April  15.  1911; 
Job  No.  8,  39th  St.,  Prairie  Ave.  to  Wabash 
Ave.,  39th  St.  to  43rd  St.,  approximately  345 
pieces  24-in.  pipe,  483  tons ;  Job  No.  9.  31st  St., 
Calumet  Ave.  to  Vernon  Ave.,  31st  St.  to  35th 
St.,  35th  St.,  Vernon  Ave.  to  Ellis  Ave.,  Ellis 
Ave.,  35th  St.  to  43rd  St.,  665  pieces  30-in. 
pipe,  to  be  delivered  March  1,  1911,  1,333  tons, 
approximately  250  pieces  24-in.  pipe,  350  tons, 
to  be  delivered  April  15,  1911;  Job  No.  10, 
Southport  Ave.,  Devon  Ave.  to  Pratt  St., 
Pratt  St.,  Southport  Ave.  to  Perry  St.,  Perry 
St.,  Pratt  Ave.  to  Kenilworth  Ave.,  approxi- 
mately 488  pieces  20-in.  pipe  512  tons,  to  be 
delivered  March  1,  1911;  Job  No.  11,  Robey 
St.,  Devon  Ave.  to  Pratt  St.,  approximately 
225  pieces  20-in.  pipe,  236  tons,  to  be  delivered 
March  1,  1911;  Job  No.  17,  La  Salle  St.  and 


Chicago  River,  approximately  68  pieces  30-in. 
pipe,  184  tons;  Job  No.  18,  104th  St.  and  Har- 
vard Ave.,  14  pieces  48-in.  pipe,  63  tons,  to 
be  delivered  March  1,  1911.  The  approximate 
weights  of  pipe  in  this  contract  are  3,514  tons 
of  48-in.  pipe,  516  tons  36-in.  pipe,  1,333  tons 
30-in.  pipe,  3,228  tons  24-in.  pipe,  748  tons 
20-in.  pipe,  181  tons  12-in.  pipe.  All  pipes 
shall  be  made  of  cast  iron  of  good  quality  and 
must  be  soft  enough  to  admit  of  drilling  and 
cutting.  All  pipe  must  be  up  to  the  specifi- 
cations, as  on  file  in  the  office  of  the  Com- 
missioner of  Public  Works.  In  bidding  each 
job  will  be  considered  independent  of  all 
others.  The  price  per  ton  will  be  multiplied 
by  the  tonnage  specified  for  each  size  of  pipe 
and  the  lowest  aggregate  bid  on  each  job  will 
be  considered  the  lowest  bidder  for  that  par- 
ticular job.  Bidders  must  submit  prices  on 
all  of  the  tonnage  of  any  job.  Bidders  may 
bid  on  any  one  or  more  jobs.  This  letting 
was  originally  advertised  for  Jan.  3,  1911. 

®It  is  reported  that  Keys  &  McNamara  of 
La  Salle,  III.,  have  been  awarded  the  contract 
by  that  city  for  the  construction  of  the  new 
water  supply  well  in  the  bottoms  for  $6,500. 

®The  Brady  Foundry  Co.,  35th  St.  and 
Ashland  Ave.,  Chicago,  has  been  awarded  the 
contract  for  furnishing  suctions  and  glands 
for  the  new  Roseland  pumping  station,  104th 
St.  and  Stewart  Ave.  Itemized  bids  published 
in  Engineering-Contracti.nt,  Dec.  21,  1910. 

Jno.  Mohr  &  Sons,  349  W.  Illinois  St.,  Chi- 
cago, have  submitted  a  bid  of  $4,558  to  B.  J. 
Mullaney,  Commissioner  of  Public  Works, 
Cit}'  of  Chicago,  for  furnishing  and  installing 
the  smoke  flues  for  the  new  Roseland  pump- 
ing station,  104th  St.  and  C.  &  W.  I.  R.  R. 

Indiana. 

The  city  water  works  department  of  Fort 
Wayne,  Ind.,  is  preparing  to  establish  a  new 
pumping  station  in  the  eastern  part  of  the 
city.  This  will  be  the  fourth  station  in  the 
system,  and  the  pumps  will  be  driven  by  elec- 
tric power. 

Iowa. 

®J.  W.  Turner  Improvement  Co.,  309 
Youngerman  Bldg.,  Des  Moines,  la.,  has  been 
awarded  the  contract  by  Capt.  C.  E.  Babcock, 
Fort  Crook,  Neb.,  for  the  construction  of  a 
reservoir  and  well  at  Fort  Crook  for  $18,500. 
The  work  includes  material,  labor,  tools,  etc., 
under  plans  3-8G7A  and  specifications  4-990 
prepared  in  the  Quartermaster  General's  office. 
Washington,  D.  C.    Bids  were  opened  Dec.  16. 

The  citizens  of  Boone,  la.,  voted  bonds  Dec. 
12,  to  the  amount  of  $180,000  for  additions 
and  extensions  to  the  water  works. 

The  citizens  of  Whittmore,  la.,  voted   Dec. 
19   the   issuance   of   bonds   to 
$7,000  for  the  construction  of 
T.  G.  White  is  Mayor. 

Kansas. 

Mound  City,  Kan.,  contemplates  holding  an 
election  shortly  to  vote  on  the  proposition  of 
issuing  bonds  for  the  construction  of  a  water 
works. 

The  citizens  of  Cherryvale,  Kan.,  at  a  spe- 
cial election  held  Dec.  20,  voted  in  favor  of 
the  proposition  to  install  a  water  works  sys- 
tem at  a  cost  of  $105,000.  A  12-in.  pipe  line 
w-ill  be  built  to  the  Verdigris  river,  six  miles 
west  of  town. 

Kentucky. 

Advices  from  Lexington,  Ky.,  state  that  the 
Lexington  Water  Co.  and  the  Prison  Commis- 
sion have  arranged  for  the  construction  of  a 
pipe  line  to  the  Reform  School,  a  distance  of 
22,000  ft.  The  legislature  has  made  an  ap- 
propriation for  this  purpose. 

Massachusetts. 

The  Old  Colony  Trust  Co.  of  Boston,  Mass., 
has  been  authorized  by  Judge  Carl  Hasch  of 
Helena,  Mont.,  to  sell  the  Helena  Water 
Works  to  the  city  for  a  consideration  of 
$590,000. 

Michigan. 

The  Board  of  Public  Works  of  Holland, 
Mich.,  has  purchased  50  ft.  east  of  Maple  St., 


the   amount  of 
a  water  works. 


between  20th  and  21st  Sts.,  where  a  new 
pumping  station  will  be  located.  The  board 
lias  instructed  .■\cling  Superintendent  Cham- 
pion to  draw  up  plans  and  specifications  for 
the  erection  of  the  station.  The  estimated 
cost  of  the  work  is  $15,000. 

Minnesota. 

^•Bids  will  be  received  until  noon,  Jan.  9, 
by  Board  of  Water  Commissioners  of  the 
City  of  St.  Paul,  Minn.,  for  furnishing 
hydrants  during  the  year  of  1911.  John  Caul- 
field  is  Secretary  of  the  Board. 

^Bids  will  be  received  until  noon,  Jan.  9, 
by  Board  of  Water  Commissioners,  St.  Paul, 
Minn.,  for  the  furnishing  and  delivering  f.  o. 
h.  cars,  St.  Paul  or  at  the  storage  yards  of  the 
Board  of  Water  Commissioners,  25  East  Fifth 
St.,  freight  prepaid,  certain  valve  and  service 
slop  boxes  (Buffalo  box,  St.  Paul  pattern),, 
required  during  the  year  1911,  in  accordance- 
with  the  plans  and  specifications  on  file  in  the- 
office  of  the  Board:  1,500  stop  boxes,  withi 
the  privilege  of  500  additional ;  also  for  all 
valve  boxes  from  4  in.  to  24  in.  that  may  be 
required,  of  which  we  guarantee  to  take  50 
4-in.,  50  6-in.,  10  12-in.  and  10  16-in.,  all  to 
include  covers. 

^•Bids  will  be  received  until  noon,  Jan.  9,. 
by  Board  of  Water  Commissioners,  St.  Paul,. 
Minn.,  for  furnishing  water  gates  from  4  in. 
to  36  in.  diameter.  All  16-in.,  20-in.,  24-in., 
30-in.  and  36-in.  gates  must  be  geared,  and  the 
24-in.,  30-in.  and  36-in.  must  have  6-in.  by- 
passes. All  valves  shall  be  double-faced  and 
made  with  two  independent  gates,  which  shall 
have  their  only  point  of  contact  with  the  stem 
at  the  centers,  i.  e.,  be  center  bearing.  John 
Caulfield  is  Secretary  of  the  Board. 

The  City  Council  of  Albert  Lea,  Minn.,  is 
considering  the  construction  of  a  new  dam 
at  the  east  end  of  Fountain  lake.  W.  Barneck 
is  City  Engineer. 

Citizens  of  Easton,  Minn.,  voted  in  favor  of 
the  proposition  of  issuing  bonds  for  the  erec- 
tion of  a  steel  tower  and  tank.  Election  was 
held  Dec.  15. 

Nebraska. 

^Bids  will  be  received  until  8  p.  m.,  Jan. 
6,  by  City  Clerk  J.  C.  Robbins,  Superior,  Neb., 
for  the  construction  of  extensions  and  im- 
provements to  the  water  works  system  in  that 
place. 

The  City  Trustees  of  Battle  Creek,  Neb., 
have  passed  an  ordinance  providing  for  the 
holding  of  a  special  election  Jan.  15  to  vote 
on  the  proposition  of  bonding  the  town  for 
$10,000  for  the  construction  of  a  water  works. 

The  City  Council  of  South  Omaha,  Neb., 
has  passed  an  ordinance  granting  a  franchise 
to  the  LInion  Stock  Yards  Co.  and  packers  of 
South  Omaha  to  build  a  water  plant  of  their 
own  in  South  Omaha. 

New  Jersey. 

^Bids  will  be  received  until  3  p.  m.,  Jan, 
6.  by  Committee  of  Building,  Board  of  Chosen 
Freeholders,  Essex  County.  Newark,  N.  J.,, 
for  furnishing  and  laying  water  pipe  with  the 
necessary  connections  for  the  Tuberculosis 
Hospital  at  Soho,  N.  J.  Louis  E.  Voorhees 
is  Chairman  of  the  Committee. 

North  Carolina. 

The  city  of  Durham,  N.  C,  contemplates  the 
issuance  of  bonds  to  the  amount  of  $500,000 
for  the  purchase  and  improvement  of  the 
water  works. 

The  Water  Commissioners  of  Charlotte, 
N.  C,  have  recommended  to  the  City  Council 
the  construction  of  a  pipe  to  Catawba  River 
to  furnish  additional  water  supply.  The  cost 
is  estimated  at  $275,000.  Joseph  Firth  is  City 
Engineer. 

Ohio. 

The  villa.ye  of  Sylvania,  O.,  contemplates 
installing  a  complete  municipal  water  works 
system.  Riggs  &  Sherman,  The  Nasby,  Tole- 
do, O.,  Engineers. 

The  citizens  of  Grand  View,  O.,  have  voted 
to  bond  the  town  to  install  a  system  of  water 
works  at  an  estimated  cost  of  between  $50,000 
and  $60,000. 


•J*  indicates  work  now  open  for  bids.      ®  indicates  a  contract  let  recently. 


Oklahoma. 

®Tlie  Soulhvvestern  Engineering  Co.  of 
Oklahoma  City,  Okla.,  has  been  awarded  the 
contract  by  the  city  of  Stillwell,  Okla.,  for  the 
•construction  of  a  water  works  for  $40,000. 

Ada,  Okla.,  has  voted  the  issuance  of  bonds 
to  the  amount  of  $100,000  for  extensions  to 
its  water  works.  It  is  proposed  to  construct 
a  reservoir  in  the  mountains,  a  distance  of  15 
miles  from  the  city,  and  pipe  the  water  from 
the  reservoir  to  the  city. 

Advices  from  Tulsa,  Okla.,  state  that  work 
lias  begun  upon  the  new  Gulf  Pipe  Line  from 
den  Pool,  south  to  Tulsa,  to  Bartlesville,  a 
distance  of  some  GO  miles.  The  line  will  be 
:8  in.  in  diameter  and  susceptible  of  branching 
out  into  all  sections  of  the  adjacent  country. 
The  Gulf  Pipe  Line  Co.  of  Beaumont,  Tex., 
•expects  to  have  this  line  completed  within  a 
few  months. 

Plans  to  furnish  Oklahoma  City,  Okla.,  with 
an  additional  water  supply  by  means  of  a 
3,300-acre  reservoir  have  been  accepted  by  the 
City  Council  and  the  Mayor  has  been  author- 
ized to  call  a  special  election  to  vote  on  the 
issuance  of  bonds  in  the  sum  of  $1,250,000  to 
construct  the  same.  The  plans  w'ere  prepared 
hy  .Alexander  Potter,  114  Liberty  St.,  New 
York  City.  The  reservoir  is  to  be  formed  by 
the  construction  of  a  concrete  dam  1,000  ft. 
long  and  32  ft.  high  across  the  North  Cana- 
dian river.  The  water  will  be  conducted  from 
the  reservoir  to  the  city  by  means  of  a  42-in. 
conduit  eight  miles  long.  The  cost  of  the  im- 
provements are  outlined  as  follows:  Land 
for  reservoir,  $400,000;  dam  and  reservoir 
construction,  $.325,000 ;  pipe  line  to  city  pump- 
ing station,  water  softening  plant,  $175,000. 

Oregon. 

®Hoge  &  Swift  have  been  awarded  the  con- 

'tract  by  the  City  Water  Board,  Portland,  Ore., 

for   175   Ludlow   fire   hydrants  at  $40.20  each, 

.-and  the  John  D.  Wood  Co.  was  awarded  the 

■contract  for  25  hydrants  for  $39.75  each.    The 

"hydrants    are    to    be    delivered    early    in    the 

spring,    to   be    installed   at    the    same   time   as 

new  water  mains  are  laid  by  the  water  board. 

Advices   from  Hood  River,  Ore.,  state  that 

A.  Welch  of   Portland,  Ore.,   has  secured  the 

^property  of  the  Hood   River  Light,   Power  & 

Water   Co.,  of  which   H.   F.   Davidson   is  the 

principal   owner.     The   purchasers   secure   the 

•city   water   system    and    the    electric    plant   at 

-Powerdale  and  other  property. 

The  City  Council  of  Forest  Grove,  Ore.,  lias 
contracted  with  O.  P.  Gates  of  Hillsboro,  by 
which  he  takes  the  surplus  water  of  the  Forest 
Grove  water  system  for  a  term  of  10  years  at 
$0.04  per  1,000  gals.  A  pipe  line  will  be  laid 
from  the  Forest  Grove  reservoir  to  Hillsboro 
and  Cornelius  to  furnish  water  to  those  two 
cities. 

Pennsylvania. 

•J«Piids  will  be  received  until  noon,  Jan.  17, 
by  Charles  T.  Straughn,  County  Controller, 
Pottsville.  Pa.,  for  general  contract,  including 


increased  water  supply,  sewage  disposal  plant, 
power  plant,  elevator,  heating,  ventilating, 
plumbmg  and  electric  wiring  complete  for  the 
construction  of  a  building  for  the  insane  at 
Schuylkill   Ilaven,  Pa. 

Steps  have  been  taken  by  the  Borough 
Council  of  Glen  Rock,  Pa.,  to  improve  local 
water  conditions  and  prevent  a  recurrence  of 
the  water  famine.  Borough  Attorney  S.  D. 
Wareheim  has  been  instructed  to  draw  up  the 
necessary  papers  for  the  enlarging  of  the 
plant. 

The  city  of  Warren,  Pa.,  contemplates  es- 
tablishing municipal  ownership  of  the  water 
plant. 

South  Carolina. 

The  city  of  Kingstree,  S.  C,  has  retained 
Engmeer  J.  Newton  Johnston  of  Florence, 
S.  C,  to  survey  the  city  for  the  installation  of 
a  water  works  system.  An  election  will  be 
held  soon  to  vote  on  the  proposition. 

South  Dakota. 

The  voters  of  Willow  Creek,  Butte  Town- 
ship, Stanley  County,  S.  Dak.,  voted  bonds 
Dec.  20  for  sinking  four  township  artesian 
wells  in  that  township,  the  wells  to  be  located 
near  the  heads  of  several  different  "draws,'" 
to  allow  the  fiow  of  water  to  spread  generally 
to  ?11  parts  of  the  township.  Work  is  to  begin 
before  the  middle  of  February. 

Tennessee. 

The  city  of  Manchester,  Tenn.,  will  prob- 
ably issue  bonds  in  the  near  future  in  the 
amount  of  $25,000  for  the  construction  of  a 
water  works  system.    E.  P.  Vaughn  is  Mayor. 

Texas. 

®It_is  reported  that  the  Stamford  Water 
Co.  of  Stamford,  Tex.,  has  awarded  the  con- 
tract for  the  construction  of  a  300,500, OOO-gal. 
reservoir  to  William  C.  Cox  of  that  city. 
Gurley  &  Hill  of  Stamford  are  the  Engineers. 

Water  Commissioner  Powell  of  Fort  Worth, 
Tex.,  has  asked  for  funds  for  the  establish- 
ment of  the  south  side  artesian  plant. 

J.  R.  Findley  and  associates  of  Pittsburg. 
Pa.,  have  sold  the  Taylor,  Tex.,  water  works 
to  Andrew  J.  Zilker  and  associates  of  Austin, 
Tex.,  for  a  consideration  of  $90,000,  of  which 
$7,000  is  in  cash  and  $83,000  in  Ijonded  in- 
debtedness. The  sale  took  place  Dec.  19  and 
the  new  owners  took  charge  Jan.  1. 

Information  obtained  from  Brady.  Tex,  is 
to  the  effect  that  the  Gulf,  Colorado  &  Santa 
Fe  Ry.  will  construct  a  storage  reservoir,  md 
dam  at  an  estimated  cost  of  $20,000.  The 
reservoir  will  have  a  capacity  of  60,000,000 
gals.  F.  Mcrritt,  Galveston,  Tex.,  is  Chief 
Engineer. 

The  city  of  Elkhart,  Tex.,  will  hold  an  elec- 
tion some  time  during  this  month  to  vote  on 
the  issuance  of  bonds  for  the  construction  of 
a  water  works. 

A  committee  appointed  by  the  City  Council 
of  Port  Lavaca,  Tex.,  to  find  a  suitable  water 


supply  for  the  city  has  recommended  the  con- 
struction of  a  reservoir  having  a  capacity  of 
30,000,000  gals. 

Utah. 

The  city  of  Trenton,  Utah,  contemplates  the 
installation  of  a  water  works  system. 

Virginia. 

®A.  W.  Maynard  &  Co.  have  been  awarded 
the  contract  by  the  Water  Committee  of  the 
City  Council  of  Richmond,  Va.,  for  cleaning 
out  the  basins  of  the  new  reservoir  for  $0,294. 
.\  subcommittee  has  been  appointed  to  get 
plans  and  bids  for  the  proposed  new  pumps  at 
the  Lee  district  pipe. 

®Wm.  C.  Robinson,  Son  &  Co.  have  been 
awarded  the  contract  by  the  Board  of  Control 
of  Norfolk,  Va.,  for  furnishing  oils  for  the 
City  Water  Department  for  $1,200. 

Wisconsin. 

The  City  Council  of  Manitowoc,  Wis.,  has 
voted  to  appeal  to  the  State  Rate  Commission 
for  immediate  condemnation  of  the  water 
works  plant  of  that  city  for  city  purchase. 

Wyoming. 

®The  Town  Council  uf  Greybull.  Wyo.,  has 
awarded  the  contract  for  the  construction  of 
a  new  water  works  system  to  the  Garrard 
Construction  Co.  of  Sheridan,  Wyo.,  for 
$31,900. 

Canada. 

•JiBids  will  be  received  until  Jan.  10  (ex- 
tension of  date),  by  E.  A.  Dunlop,  Chairman 
of  Water  Committee,  Pembroke,  Ont.,  for 
cither  riveted  or  lapwelded  steel  piping.  Prices 
to  include  for  18  in.  diameter  steel  piping  Vi 
in.  thick.  Approximate  length  6,000  ft.  Cast 
steel  flanges.  Wood  or  other  approved  gas- 
kets. Approximate  number  fifteen  flexible 
joints  cast  iron  double  flanged  ball  and  socket 
joints.  Prices  to  include  delivery  f.  o.  b.  cars, 
Pembroke.  Tenders  to  specify  price  per  foot 
for  piping,  including  flanges,  bolts  and  gas- 
kets complete.  For  flexible  joints,  price  per 
joint  to  be  specified.  Tenders  to  specify  price 
for  delivery  with  limit  period  for  completion 
lip  to  end  of  February,  1911,  and  price  for  de- 
livery with  limit  period  for  completion  up  to 
May  31,  1911.  T.  Aird  Murray,  Toronto, 
Ont.,  is  Consulting  Engineer. 

^Bids  will  be  received  until  Jan.  16  (ex- 
tension of  time)  by  E.  A.  Dunlop,  Chairman 
of  Water  Committee,  Pembroke,  Ont.,  for 
delivering  cast  iron  water  main.  Prices  to 
include  for  16-in.  diameter  cast  iron  hub  and 
spigot  joints.  Approximate  length  5,900  ft. 
At  least  in  r2-ft.  lengths,  exclusive  of  socket. 
Pipes  to  be  in  accordance  with  the  Canadian 
Society  of  Civil  Engineers'  .Standard  Specifi- 
cations for  cast  iron  pipe  and  special  castings. 
Class  D  tenders  to  specify  price  per  foot  and 
include  delivery  f.  o.  b.  cars,  Pembroke.  T. 
Aird  Murray,  Toronto,  Ont.,  is  Consulting 
Engineer. 


SEWERAGE     AND     GARBAGE     DISPOSAL 


Arizona. 

Phoenix,  Ariz.,  recently  held  an  election  to 
vote  on  the  proposition  of  issuing  bonds  to 
the  amount  of  $00,000  for  the  installation  of 
^  sewer  system. 

California. 

®E.  R.  Werdin  &  Co.,  of  Los  Angeles,  Cal., 
liave  been  awarded  the  contract  for  construct- 
ing the  outfall  sewer  of  the  citv  of  Orange, 
Cal. 

®The  Mervy-Flwell  Co.,  of  Oakland,  Cal., 
"has  been  awarded  the  contract  as  the  lowest 
"bidder  on  two  important  pieces  of  work  in 
the  development  of  the  Key  Route  basin  as 
a  municipal  harbor,  the  bids  aggregating  ap- 
proximately $50,000.  The  work  includes  the 
•extension  of  the  main  lake  sewer  and  the 
36th    St.   sewer    beyond    the    Key    Route    rock 


wall,  which  is  to  follow  the  line  of  the  iires- 
cnt  Key  Route  pier.  The  company  bid  $37,- 
369  on  the  main  lake  sewer  and  $7,947  on  the 
36th    St.   sewer. 

®John  Ganilla  has  been  awarded  the  con- 
tract by  the  Board  of  Public  Works  of  Los 
Angeles,  Cal.,  for  the  construction  of  the 
sewer  on  Western  Ave.,  from  Slauson  Ave. 
to  50th  St.,  for  $9,250. 

Plans  have  been  completed  and  the  Board 
of  Trustees  of  .Monrmia,  Cal.,  are  ready  for 
bids  for  constructing  an  extensive  public 
sewer  system  in  that  city.  The  sum  of  $120,- 
000  is  available.  There  will  be  a  total  of 
over  30  miles  of  sewer,  ranging  in  size  from 
6-in.  to  24-in.  in  diameter.  Bids  will  be  re- 
ceived for  furnishing  the  labor  and  material 
necessary  to  complete  the  entire  work  and 
also    on    the    labor    and    material      separately. 


Vitrified  pipe  will  be  used  for  all  sewers  ex- 
cept the  24-in.,  on  which  bids  will  be  received 
for  both  vitrified  and  reinforced  concrete 
pipe. 

The  City  Council  of  Berkeley,  Cal.,  has 
passed  a  resolution  ordering  the  laying  of  a 
sewer  on  Fulton  St.,  from  Ward  St.,  north- 
erly. 

The  city  of  Orland,  Cal.,  contemplates  hold- 
ing a  special  election  soon  to  vote  on  the 
proposition  of  installing  a  sewer  system. 

City  Engineer  Turner  of  Oakland,  Cal., 
will  undertake  at  once  the  reconstruction  of 
the  sewers  between  Wood  St.,  and  the  bay 
shore.  Plans  are  being  prepared  for  divert- 
ing the  sewage  from  the  Wood  St.  district 
outlets  into  the  Wood  St.  sewer.  The  work 
includes   the  erection   of  a   pumping  plant. 


•}■  indicates  work  now  open  for  bids.      ®  irdicates  a  contract  let  recently. 


Colorado. 

The  Westcott  Doan  Investment  Co.  of 
Denver,  Colo.,  submitted  the  lowest  bid  Dec. 
22  at  Colorado  Springs.  Colo.,  for  the  con- 
struction  of  a   sanitary  sewer  in   that  city. 

Illinois. 

The  following  bid  wa:;  opened  by  the 
Board  of  Local  Improvements,  City  of  Chi- 
cago, Chas.  A.  V.  Standish,  Secretary,  room 
302,  City  Hall,  for  furnishing  and  laying  2,000 
ft.  of  house  drains  in  Sacramento  .\vc.  from 
Irving  Park  Blvd.  to  Montrose  .\vc..  average 
depth  7.0  ft,,  work  to  be  completed  \lay  1, 
1910:      Ino.  Deranoy,  2-1  cts.   per  lin.   ft. 

City  'l\n,c:inoer  Daniels  of  Frceport,  111., 
has  completed  the  estimates  of  cost  of  the 
Kast  Frceport  and  West  Freeport  sewers, 
showing  a  total  of  $4T,8">.5.  The  east  system, 
which  includes  a  pumping  station  will  cost 
about  ?I5.U)4,  and  the  west  system  about 
$32.()!il.  The  cast  system  will  be  about  two 
miles  in  length  and  will  drain  the  territory 
from  Henderson  St.  east  to  the  city  limits, 
and  from  the  north  city  limits  to  the  river. 
The  west  system  will  drain  all  the  territory 
from  .American  St.,  on  the  south  to  Stephen- 
son St.,  on  the  north,  and  from  Globe  Ave. 
on  the  west  to  the  old  city  limits  on  the  east. 
The  sewer  pipe  necessarv  for  the  two  systems 
will  be  22,359  ft.  of  8-in.,  and  2,303  ft.  of 
12-in. 

The  Board  of  Local  Improvements  of 
Hoopeston,  111.,  bas  secured  plans  and  es- 
timates for  a  system  of  sewerage  which  it 
is  proposed  to  construct  in  that  city.  It  is 
planned  to  put  in  over  10  miles  of  sewers 
with  all  necessary  modern  appurtenances 
such  as  septic  tanks,  etc,  at  a  cost  of  ap- 
proximately $70,000. 

Indiana. 

®The  Julius  Keller  Construction  Co.  of 
Indianapolis,  Ind.,  has  been  awarded  the 
contract  for  the  construction  of  a  sanitary 
sewer  svstem  in  Shelbvville,  Ind.,  for  $45,- 
105. 

The  Board  of  Public  Works  of  Gary,  Ind., 
has  passed  resolutions  for  the  construction 
of  district  sewer  No.  4,  which  will  drain  a 
large  part  of  the  east  side  property  south  of 
13th  .'Vve.  Bids  will  be  received  for  this 
work  some  time  this  month. 

The  city  of  Gary,  Ind.,  will  erect  a  septic 
tank  system  of  sewage  disposal  in  the  south- 
ern part  of  the  city  as  soon  as  possible.  This 
is  to  be  done  to  turn  the  flow  of  sewage  away 
from  the  lake.  The  city  also  contemplates 
the  construction  of  a  sewerage  system  in  the 
1st  St.  district  to  drain  the  whole  Tolleston 
district. 

Iowa. 

The  City  Council  of  Mt.  Vernon,  la.,  has 
voted  to  establish  a  sewerage  system  with 
the  entire  town  as  one  sewerage  district. 

Kentucky. 

4*Bids  will  be  received  until  noon,  Jan.  20, 
by  Commissioners  of  Sewerage  of  Louis- 
ville, Ky..  605  Equitable  Bldg..  Louisville, 
Ky.,  for  the  construction  of  a  sewer  known 
as  the  2nd  St.  sewer,  Contract  No.  77,  for 
the  comprehensive  system  of  sewerage  for 
the  city.  The  work  will  include  the  con- 
struction of  about  2,430  ft.  of  42-in.  and  48- 
in.  concrete  sewer,  including  about  850  cu. 
yds.  of  concrete.  Excavation  from  10  to  22 
ft.  deep.  J.  F.  Breed  is  Chief  Engineer  of 
the  Commission. 

Contracts  for  the  construction  of  sewers 
were  awarded  by  the  Board  of  Public  Works 
of  Louisville,  Ky.,  Dec.  23,  as  follows:  Park 
Ave.,  between  Oth  and  7th  Sts.,  and  Brook 
St.  between  .A.verv  and  Lee  Sts..  R.  D.  Smith 
&  Co.,  $3,600;  Jefferson  St.,  between  Clay  and 
Shelby  Sts.,  and  Baxter  .\ve.,  between  Rogers 
St.  and  Broadway,  L.  W.  Hancock  &  Co., 
$3,200;  Green  St.,  between  Clay  and  Hancock 
Sts.,  and  Herp  Ave.,  between  Beardstown 
road  and  Tyler  Park,  L.  R.  Figg  &  Co., 
$3,800. 

The  Board  of  Public  Works  of  Louisville. 
Ky..  has  decided  to  build  lateral  sewers  in  the 
territory  south  of  the  Louisville  &  Nash- 
ville R.  R.  tracks,  between  3rd  and  4tb  Ave; 


to  the  city  limits.  Plans  and  specifications 
are  being  prepared  by  First  .'\ssistant  En- 
gineer Roy  Burke.  City  Engineer  David 
Lyman,  it  is  reported,  has  stated  that  or- 
dinances and  plans  and  specilkations  have 
been  prepared  for  a  large  amoinit  of  street 
work,  the  contracts  for  which  will  be  let 
about  -April   1. 

Maryland. 

^•Bids  will  be  rcccixcil  until  1 1  :.'iO  :i.  ni.. 
Jan.  17,  by  Couimissioners  of  Anne  Arundel 
County.  .-Vmiapolis,  Md.,  for  the  construction 
of  a  sewer  on  Carroll  St.  and  Fifth  St., 
Brooklyn.  Plans  and  specilications  may  be 
seen  on  file  in  the  office  of  the  Commissioners 
or  in  the  office  of  John  H.  Geis  &  Co.,  Brook- 
lyn, Md.     S.  O.  Tilghman  is  Clerk. 

Bids  as  follows  were  received  Dec.  28  by 
the  Sewerage  Connnission,  C.  W.  Hendrick, 
Chief  Engineer,  of  Baltimore,  Md.,  for  the 
construction  of  sanitary  contract  No.  61 — lat- 
eral sewers  in  District  No.  40-C:  B.  F.  Sweet- 
en &  Son,  820  Sharp  St.,  Baltimore.  Md.,  $92,- 
090.30;  Wni.  McCarthy  &  Co.,  1007  American 
Bldg.,  Baltimore,  Md.,  $94,737;  Irwin  Bros., 
Greenville.  O.,  $102,088;  David  Peoples,  60 
Knickerbocker  Bld.g.,  Baltimore,  $103,658;  W. 
H.  &  C.  F.  Thompson,  Baltimore,  Md.,  $127,- 
283;  Ryan  &  Reilly,  American  Bldg.,  Balti- 
more, Md.,  $129,635;  The  Whiting-Middleton 
Constr.  Co.,  Sexton  Bldg.,  Baltimore,  Md., 
$138,293.  For  storm  water  sewer  contract  No. 
11  the  following  bids  w'ere  received:  Wni. 
McCarthv  &  Co.,  1007  Amer.  Bldg.,  Baltimore, 
Md.,  $14,584;  B.  F.  Sweeten  &  Son,  820  Sharp 
St.,  Baltimore,  Md..  $15,297;  W.  H.  &  C.  F. 
Thompson,  Baltimore,  Md.,  $15,845 ;  Shreve 
&  Caple,  848  Equitable  Bldg.,  Baltimore,  Md., 
$16,113;  The  Whiting-Middleton  Constr.  Co., 
Sexton  Bldg.,  Baltimore,  Md.,  $166.49;  David 
Peoples,  GO  Knickerbocker  Bldg.,  Baltimore, 
Md.,  $18,371;  Rvan  &  O'Reillv,  American 
Bldg.,  Baltimore,  Md.,  $19.457 ;  McCay  Engi- 
neering Co.,  9  E.  Lexington  St.,  Baltimore, 
Md.,  $22,378. 

Michigan. 

©Julius  Porath  has  been  awarded  the  con- 
tract by  the  Board  of  Public  Works  of  De- 
troit, Mich.,  for  the  construction  of  a  public 
sewer  in  Harbaugh  Ave.,  from  Dearborn 
Ave.,  to  Cedar  St.,  for  $9,162.  Bids  were 
opened  Dec.  21. 

The  City  Council  of  Traverse  City,  Mich., 
is  having  a  survey  made  and  data  compiled 
relative  to  an  entire  new  sewerage  system 
and  sewage  disposal  plant,  and  has  asked  the 
Northern  Michigan  asylum  to  join  with  the 
city  in  the  new  system. 

Advices  from  Grand  Rapids,  Mich.,  states 
that  a  proposition  will  probably  be  submitted 
to  the  voters  of  East  Grand  Rapids  at  the 
spring  election  providing  for  the  installation 
of  a  water  and  sew'er  system  at  an  estimated 
cost  of  $35,000.  Plans  are  now  being  pre- 
pared by  the  engineers  of  the  street  railway, 
which  will  embrace  a  pumping  plant,  sewer 
and  water  supply.  Benjamin  S,  Hanchett  is 
President  of  the  village. 

Minnesota. 

4«Bids  will  be  received  until  7 :30  p.  m., 
Jan.  13,  by  H.  N.  Knott,  City  Clerk,  Minne- 
apolis, Minn.,  for  furnishing  the  city  for  use 
in  sewer  construction  during  the  year  of 
1911,  Portland  cement.  Specifications  are  on 
file  at  the  office  of  the  city  engineer. 

^Bids  will  be  received  until  7  ;30  p.  m., 
Jan.  13.  by  H.  N.  Knott,  City  Clerk,  Minne- 
apolis, Minn.,  for  furnishing  the  city  for  use 
in  the  construction  of  the  filter  plant  during 
the  season  of  1911,  Portland  cement.  Specifica- 
tions are  on  file  at  the  office  of  the  City 
Engineer. 

Professor  Frederick  Bass  of  the  state  uni- 
versity. Minneapolis,  Minn.,  has  prepared 
plans  and  specifications  for  the  installation  of 
a  sewer  system  in  the  city  of  Hibbing,  Minn. 
By  the  new  sewage  system  the  outlet  of  the 
main  sew-er  into  Penobscot  Creek  and  from 
thence  into  the  St.  Louis  River  will  be 
changed,  and  near  this  point  a  devitalizing 
plant  will  be  erected,  at  a  cost  of  appro.xi- 
niately  $30,000.     The  system  will  also  include 

pcrcolater,  settling  tank  and  sludge  bed. 


•J*  indicates  work  now  open  for  bids.        ®  indicates  a  contract  let  recently. 


Missouri. 

•{•Bids  will  be  received  until  noon,  Jan.  6, 
by  Board  of  Public  Improvements,  300  City 
liall,  St,  Louis,  Mo,,  for  the  construction  of 
a  sewer  in  Rocky  Branch  Sew'er  District  No. 
16  embracing  450  ft.  of  18-in.  pipe  sewer  and 
690  ft.  of  12-in.  pipe  sewer.  W.  B.  Dryden 
is  Secretary  of  the  Board. 

The  Board  of  Public  Works  of  St.  Joseph, 
Mo.,  has  ordered  estimates  and  plans  for  the 
5th  Ave.  main  sewer,  which  is  to  extend  from 
the  Blacksnake  sewer  east  to  15th  St.  It  wilt 
be  a  4-ft.  drain  and  will  cost  about  $7,000. 

Bills  have  been  introduced  in  the  city  coun- 
cil by  the  Board  of  Public  Improvements  of 
St.  Louis,  Mo.,  to  authorize  the  construction 
of  the  proposed  foul  water  sewer  in  Forest 
Park.  The  sewer  is  to  be  in  three  sections 
and  will  extend  from  the  mouth  of  the 
Blackstone  sewer  to  the  River  des  Peres  at 
Rosedale  Ave.,  several  thousand  ft.  through 
the  world's  fair  section  of  the  park.  The  cost, 
including  a  pumping  station  and  building,  is 
about  $71,000. 

City  Engineer  J.  B.  Hodgdon  of  Joplin, 
Mo.,  has  submitted  an  estimate  to  the  city 
council  from  Lewis  &  Kitchen  of  Kansas 
City,  Mo.,  of  the  cost  of  a  South  Joplin 
septic  tank.     The  estimated  cost  is  $49,000. 

New  Mexico. 

The  Board  of  Trade  of  Santa  Fe,  N.  Mex., 
has  appointed  a  committee  to  confer  with  the 
city  council  for  the  purpose  of  inaugurating 
the  formation  of  an  improvement  district  for 
sewerage  purposes.  Frank  A.  Owen  is  chair- 
man of  the  committee. 

New  York. 

^•Bids  will  be  received  until  10  a.  m.,  Jan. 
26,  (instead  of  Jan.  28,  as  noted  in  our  last 
issue),  by  the  Syracuse,  N.  Y.,  Intersepting 
Sewer  Board,  City  Hall,  for  the  improvement 
of  Harbor  Brook  and  the  construction  of  the 
Harbor  Brook  Intercepting  sewer  system  un- 
der contract  No.  10.  The  work  includes  ap- 
proximately 2  miles  of  brook  improvement 
and  2^-2  miles  of  intercepting  sewer  ranging 
in  diameter  from  25  to  50  ins.,  which  will  be 
divided  into  two  divisions.  Harry  J.  Ham- 
lin is  Secretary  of  the  Board. 

®Thos.  A.  Reilly,  107  E.  75th  St.,  New  York 
City,  has  been  awarded  the  contract  by  the 
president  of  the  Borough  of  Manhattan,  New 
York  City,  for  the  extension  and  repairs  to 
sewer  and  appurtenances  at  142d  St.,  North 
River,   for  $1,981.     Bids  were  opened  Dec.  5. 

Plans  have  been  completed  by  Chief  En- 
gineer John  H.  Weinberger  of  the  Bureau  of 
Design,  Borough  of  Queens,  New  York  City, 
for  the  construction  of  a  disposal  plant  for 
Richmond  Hill  sewers  in  the  section  of 
Queens.  The  plans  provide  for  the  extension 
wdiich  is  to  go  from  the  cut-off  point,  at 
Lefferts  Ave.,  and  the  Rockaway  road,  along 
Lefferts  Ave.,  to  Panama  St.,  thence  to  Stan- 
ley Ave.,  and  thence  to  the  disposal  plant. 
It  is  planned  to  let  the  contracts  before 
spring. 

The  City  Council  of  Binghampton,  N.  Y., 
has  instructed  City  Engineer  John  A.  Giles 
to  survey  the  11th,  12th  and  13th  wards  with 
the  view  to  planning  a  trunk  sew-er  and  the 
necessary  laterals.  The  city  engineer  has 
just  completed  the  survey  of  the  route  for  a 
trunk  sewer  in  the  5th  ward  and  the  work  of 
mapping  out  the  sewer  route  will  begin  at 
once. 

North  Carolina. 

®The  Clarendon  Construction  Co..  of  Wil- 
mington, N. C,  has  been  awarded  the  contract 
liy  the  Public  Works  Commission  of  Fayette- 
ville,  N.  C,  for  the  construction  of  filtration 
plant,  having  two  filter  units  of  500,000-gal. 
capacity  per  day.  The  work  includes  piping 
and  machinery.  '  The  contract  price  is  $12,858. 
Bids  were  opened  Dec.  15. 

The  city  of  Durham,  N.  C,  contemplates 
holding  an  election  to  vote  on  the  proposition 
of  issuing  bonds  in  the  sum  of  $300,000  for 
extending  the   sewer  system. 

Ohio. 

The  City  Council  of  Ashtabula,  O.,  has 
been    petitioned    for    the    construction     of     a 


sewer  from  Austinburg  road  to  the  city, 
along  a  road  which  is  now  under  considera- 
tion for  the  establishment  of  a  macadam 
pavement. 

The  village  of  Bryan,  O.,  contemplates  con- 
structing a  complete  sanitary  sewer  system, 
including  a  sewage  disposal  plant.  Riggs  & 
Sherman,  613  The  Nasby,  Toledo,  O..  Engi- 
neers. 

Plans  are  being  prepared  for  the  construc- 
tion of  an  intercepting  sewer  and  sewage  dis- 
posal plant  for  Bucyrus,  O.,  by  Riggs  &  Sher- 
man, 613  The  Nasby,  Toledo,  O. 

Plans  are  being  prepared  by  Riggs  &  Sher- 
man, 613  The  Nasby,  Toledo,  O.,  for  sewage 
purification   for  Delaware,  O. 

The  City  Council  of  Lorain,  O.,  con- 
templates the  installation  of  a  sewer  .system 
at  an  estimated  cost  of  between  $50,000  and 
$70,000.     F.  J.  King  is  mayor. 

Plans  have  been  prepared  for  the  con- 
struction of  sewers  in  j\lathers  St.,  from  ex- 
isting sewer  north  of  Altoona  St.,  to  Altoona 
St.;  Altoona  St.,  from  Mathers  St.,  to  Walter 
St.,  and  Walter  St.,  between  Gilbert  Ave.  and 
Altoona  St..  Cincinnati,  O.  Edwin  Hender- 
son is  City  Clerk, 

Oklahoma. 

®The  City  Commissioners  of  Tulsa.  Okla., 
have  awarded  the  contract  for  the  construc- 
tion of  a  sanitary  sewer  in  District  27  to  the 
New  State  Paving  Co.,  for  $1,812.  E.  C.  Pike 
&  Co.  secured  the  contract  to  build  a  sub- 
main  in  the  Burgess  Hill  addition  for  $289. 

Pennsylvania. 

The  city  of  Pittsburg,  Pa.,  has  sold  bonds 
to  the  amount  of  $4,878,000  for  city  improve- 
ments. Among  the  improvements  is  the  pre- 
vention of  floods,  a  sewer  system,  a  new 
city  hall,  a  subway,  and  the  freeing  from  toll 
of  half  a  dozen  bridges  across  the  Allegheny 
river  to  the  old  city  of  .Vllegheny,  now  the 
north  side  of  Pittsburg. 

The  Common  Council  of  Lebanon,  Pa.,  has 
passed  an  ordinance  providing  for  the  prelim- 
inary details  of  floating  the  special  $110,000 
loan   for  sewerage  purposes. 

Plans  are  under  consideration  in  Carlisle, 
Pa.,    for   the   installation   of   a   sewer   system, 


which   will   lie   voted   on   nf.\t   February.     Fil- 
more  Maust  is  interested. 

William  McClurg  Donley  has  prepared 
plans  for  the  construction  of  a  one  and  one- 
Iialf  mile  trunk  sewer  to  connect  the  new- 
sewerage  systems  of  the  borouglis  of  Car- 
rick,  St.  Clair  and  Mt.  Oliver,  and  lias  pre- 
sented the  same  to  the  sl;itc  department  of 
health  in  Harrisburg  for  approval.  A  dis- 
posal plant  is  to  be  constructed  at  tlie  mouth 
of  Beck's  Run,  opposite  (ilcnwood  to  take 
care  of  the  sewage. 

South  Carolina. 

Engineer  J.  Miwton  Johnston  of  Florence. 
S.  C,  is  surveying  the  city  of  Kingstree,  S. 
C,  preparatory  to  the  installation  of  a  sew- 
erage  system. 

South  Dakota. 

The  Aberdeen,  S.  Dak,,  City  Council  has 
completed  arrangements  for  the  special  elec- 
tion to  be  held  Jan.  10,  for  the  purpose  of 
voting"  on  a  proposition  of  issuing  bonds  in 
the  sum  of  $100,0i.>0   fnr  sewer  extensions, 

Tennessee. 

The  Shelby  County  delegation  to  the  Legis- 
lature has  approved  the  plan  of  the  citizens 
of  Binghampton,  Tenn,,  to  float  bonds  for 
public  improvements.  It  is  planned  to  issue 
bonds  in  the  sum  of  $60,000,  of  which  $40,- 
000  will  be  for  a  new  school  building  and 
$211,000   for  extensions  to  sewers, 

Texas. 

®The  City  Commission  of  Dallas,  Tex.,  has 
awarded  the  contract  for  the  construction  of 
a  sewer  in  South  Dallas  from  the  Fair 
Grounds  to  the  Trinity  River  to  J.  C.  Under- 
wood for  approximately  $32,000.  The  pipe 
to  be  used  is  to  be  24-in.  in  diameter. 

®A  contract  has  been  awarded  to  Hicks  & 
Leland  of  Kl  Campo,  Tex.,  by  that  city  for 
the  construction  of  a  sewer  system  for 
$3,600.  The  work  includes  2,500  ft.  of  12-in. 
pipe,  2,100  ft.  of  8-in.  pipe,  3,000  ft.  of  6-in. 
pipe  and  a  septic  tank. 

®The  City  Council  of  Beeville,  Tex.,  has 
awarded  the  contract  for  the  construction  of 
the   sewer  system  to  Trueheart  &  Jackson  of 


San  .\iitonii),  Tex.,  for  $2I.oiiO.  The  city  will 
within  a  short  time  construct  sewers  to  the- 
residence  sections  not  included  in  this  sys- 
tem  at  an  estimated  cost  of  $9,000. 

The  City  Council  of  Corpus  Christi,  Tex., 
has  decided  to  enter  upon  the  construction 
of  a  sewer  system  in  the  main  business  and 
residence  portion  of  the  citv.  The  system 
will  cost  approximately  $75,000.  F.  H.  Lan- 
cashire of  l!)allas,  Tex.,  has  been  engaged  to 
IH-cparc  plans.  Bids  will  be  received  in  about 
10  days  for  the  work. 

Virginia. 

Tlie  City  Council  of  Riclimond,  Va.,  re- 
cently jiassed  ordinances  providing  for  the 
construction  of  sewers  as  follows:  Hampton 
St.,  and  William  Byrd  park,  from  Colorado 
Ave.  to  Ashland  and  Sycamore  Sts.,  esti- 
mated cost,  $26,17(.i;  Colorado  Ave.,  from 
Hampton  to  Sumpter  Sts..  estimated  cost, 
$2C,36S;  Dance  St.,  estimated  cost,  $12,847; 
Davis  Ave.,  estimated  cost,  $5,553,  and  Leigh 
St.,  estimated  cost,  $6,089. 

Washington. 

The  City  Council  of  Spokane,  Wash.,  con- 
tcmjilates  the  construction  of  a  number  of 
sewer  extensions  at  an  estimated  cost  of  $500.- 
0<iii.  The  work  will  be  done  in  District  No. 
10,  whicli  serves  the  5th  and  part  of  the  4th 
wards,  and  district  No.  9,  which  comprises 
the  territory  bounded  by  Washington  and 
1  loward  Sts.,  and  Sharp  and  Maxwell  .-Kves. 
Alorton   Macartney   is  City  Engineer. 

Wisconsin. 

The  City  Council  .if  Sheboygan.  Wis,,  has 
been  petitioned  for  the  construction  of  a 
sewer  system  on  both  sides  of  N.  15th  St., 
north  of  Geele  Ave.,  at  an  estimated  cost  of 
$50.00(1.     C.  U,  Boley  is  City  Engineer. 

The  City  Council  of  Kenosha.  Wis.,  has 
provided  for  the  construction  of  a  trunk  line 
sewer.  The  city  attorney  has  been  instructed 
to  draw  up  an  ordinance  providing  for  the 
issuance  of  bonds  in  the  sum  of  $50,000  for 
this  purpose,  and  instructed  the  street  assess- 
ment committee  to  advertise  for  bids  for  SVi- 
ft.  or  a  10-ft.  brick  and  concrete  sewer.  The 
sewer  will  follow  the  bed  of  Jerome  creek. 


California. 

•{•Bids  will  be  received  frmn  10  a.  m.  until 
11  a.  m.,  Jan.  11,  by  Board  of  Public  Works, 
Oakland,  Cal.,  for  furnishing  necessary  labor 
-and  material  for  the  dredging  and  filling  in  of 
the  Key  Route  Basin,  Oakland,  Cal.  James 
W.  Nelson  is  Secretary  of  the  Board.  To  se- 
cure faithful  performance  of  contract  a  bond 
in  the  sum  of  $50,000,  with  sureties  approved 
by  the  Board  of  Public  Works,  will,  be  re- 
quired, or  successful  bidder  will  deposit  with 
the  Secretary  of  the  Board  of  Public  Works 
a  certified  check  upon  some  solvent  bank  for 
said  amount  for  the  faithful  performance  of 
said  contract,  and  a  bond  of  50  per  cent  of 
the  contract  price  with  sureties  approved  by 
the  Board  .of  Public  Works  for  the  protection 
of  persons  furnishing  labor  and  material  will 
also  be  required. 

Delaware. 

•I«Bids  will  be  received  until  noon,  Jan.  21, 
by  Insjiector,  Fourth  Light  House  District, 
Philadelphia,  Pa.,  for  rebuilding  wharves  and 
retaining  walls  at  Edcniore  I^ight  Llouse,  Del, 

District  of  Columbia. 

^Bids  will  be  received  until  Jan.  6  by  Capt. 
F.  C.  Boggs,  General  Purchasing  Ofiicer, 
Isthmian  Canal  Commission,  Washington, 
D.  C,  for  furnishing  0  jackboxes  and  6  liase 
plates  of  cast  steel  for  repairs  to  y5-ton  Bu- 
cyrus shovels. 

•J-Bids  will  be  received  until  2  p.  m  ,  Jan, 
10,  by  Commissioners  of  the  District  of  Co- 
lumbia, Washington,  D.  C.  for  the  construc- 
tion   of    a    central    heating    plant    and    boiler 


house  at  M  St.  High,  Sinuiions  and  Douglass 
Schools,   Washington,  D.   C. 

^Bids  will  be  received  until  Jan.  13  by 
William  Crozier,  Chief  of  Ordnance,  Wash- 
ington, D.  C,  for  furnishing  five  hand  operat- 
ing shell  trolley  hoists  for  turret  chambers 
and  10  hand  operating  shell  hoists  fi.ir 
magazines. 

•J-Bids  will  be  received  until  10:.3O  a.  m., 
Feb.  25,  by  Capt.  F.  C.  Boggs,  General  Pur- 
chasing Officer,  Isthmian  Canal  Commission. 
Washington.  D,  C,  for  furnishing  machinery 
to  operate  the  Stoney  gate  valves  for  con- 
trolling the  main  culverts,  and  the  machinery 
to  operate  the  cylindrical  valves  for  control- 
ling the  lateral  culverts  of  the  locks  at  Gatnii. 
Pedro  Miguel  and  Miraflores. 

Georgia. 

•J-Bids  will  be  received  until  i^  p.  m.,  Jan. 
10,  bv  B.  S.  Huie,  Mayor,  College  Park,  Ga.. 
for  $50,000  of  City  of  College  Park  Water  and 
Sewer  Bonds  and  $15,000  IClectric  Light 
Bonds,  both  issues  bearing  5  per  cent  semi- 
annual interest  and  maturing  serially.  Each 
bid  must  be  accompanied  by  a  certified  check 
for  $2.50. 

•{•Bids  will  be  received  until  noon  (Eastern 
time),  Jan.  20,  by  Col.  Daniel  C.  Kingman, 
U.  S.  Engineer,  Savannah,  Ga.,  for  bank  pro- 
tection of  Savannah  River  at  Augusta,  Ga. 

Illinois. 

®B.  J.  Mullaney.  Commissioner  of  Public 
Works,  Citv  of  'Cliicago,  has  awarded  the 
contract    fnr   winter   tug   service   to   the    Dun- 


ham  Towing   &  Wrecking   Co.   at   $1,800   per 
month  and  extra  service  at  $7  per  hour. 

Indiana. 

•{•Bids  will  be  received  until  In  a.  m.,  Jan. 
9,  by  Depot  Quartermaster,  Jcffersonville, 
Ind.,' for  oil  as  follows:  1,000  gals,  cylinder, 
dark  oil ;  400  gals,  oil  for  use  on  Meitz  & 
Weiss  kerosene  engine;  150  gals.  Ammo  Cyl- 
inder oil;  300  gals,  high  speed  engine  oil;  150 
gals,  gas  engine  oil ;  300  gals,  machine  oil ; 
300  gals.  N.  F.  O.  oil  for  use  on  G.  E.  25  k. 
w.  gasoline  sets.  Maj.  J.  T.  Davidson  is 
Quartermaster. 

Louisiana. 

Tlie  Consolidated  Oil  &  Pipe  Line  Co.  has 
been  organized  at  Ravville,  La.,  with  a  capital 
stock  of  $5,000,000.  W.  Kline,  of  Mangham, 
is  President;  John  M.  Ferguson,  of  Rayville, 
vice-president,  and  E.  B.  Toombs,  of  Rayville, 
secretary-treasurer. 

Maryland. 

•J-Bids  will  be  received  until  11  a.  m.,  Jan. 
1,  by  Board  of  .'\wards,  Baltimore.  Md.,  for 
delivering  timber  for  the  Harbor  Board  for 
the  year  ending  Dec.  31,  1911.  ' 

•{•Bids  will  be  received  until  11  a.  m.,  Jan. 
17,  by  Board  of  County  Commissioners,  .Ann- 
apolis, Md.,  for  lighting  certain  of  the  streets 
or  roads  or  portions  thereof  of  Brooklyn. 
Curtis  Bay  and  vicinity  and  the  vicinity  of 
Linthicum  Heights  by  arc  or  incandescent 
electric  lamps,  term  of  one,  two,  five  or  ten 
years.  Specifications  may  be  obtained  of  John 
H.  Geis  &  Co.,  south  end  of  Long  Bridge. 
Brooklyn,  Md. 


4-  indicates  work  now  open  for  bids.        ®  indicates  a  contract  let  recently. 
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Michigan. 

^.Bids  will  be  reccivcJ  until  3  p.  m.,  Feb.  0, 
by  James  Knox  Taylor,  Supenisnig  Arcliitect 
Treasury  Department,  Washington,  D.  C 
for  the  construction,  complete,  includnig 
plumbing,  gas  piping,  heating  apparatus,  elec- 
tric conduits  and  wiring,  of  the  United  Slates 
Post  Office  at  Mount  Clemens,  Mich. 

Minnesota. 

+Bids  will  be  received  mitil  noon,  Jan.  -21, 
by  Board  of  Park  Commissioners,  Minneapo- 
lis, Minn.,  for  dredging  in  Lake  Calhoun  and 
for  filling  low  lands  and  boulevard  adjacent. 
The  work  includes  about  500,000  cu.  yds.  of 
material.  Each  bid  must  be  accompanied  by 
a  certified  check  for  $1,000.  J.  A.  Ridgway  is 
Secretary  of  the  Board.  . 

©Carpenter  &  Anderson,  Grand  Rapids, 
Mich.,  have  been  awarded  the  contract  for 
completing  the  dam  across  the  St.  Joe  River 
at  Sturgis,  Mich. 

New  Mexico. 

^Bids  will  be  received  until  o  p.  m.,  Feb.  2, 
bv  James  Knox  Taylor,  Supervising  Architect, 
Treasury  Department,  Washington,  D.  C,  for 
the  construction,  including  plumbing,  gas  pip- 
ing heating  apparatus,  electric  conduits  and 
wiring,  of  the  U.  S.  Post  Office  and  Court 
House  at  Roswell.   X.  Mex. 

New  York. 

4»Bids  will  be  received  until  1  -.30  p.  m., 
Jan.  20,  by  Gen.  M.  Gray  Zalinski,  Deputy 
Quartermaster,  New  York,  N.  Y.,  Army  Bldg., 
for  electric  freight  and  passenger  cars. 

^.Bids  will  be  received  until  2  p.  m..  Jan. 
11  by  Mayor,  Chairman  of  Armory  Board, 
Hall  'of  Records.  Chambers  and  Centre  Sts., 
New  York,  N.  Y.,  for  six  supply  contracts, 
the  largest  being  Item  No.  1,  for  furnishing 
labor  and  material  to  install  carpenter  work, 
hardware  dumbwaiter,  iron  work,  tablet  pic- 
ture molding,  etc.,  in  the  armory  of  the  Sec- 
ond Battery,  Franklin  Ave.  and  E.  166th  St., 
Borough  of  the  Bronx.     Security  required  is 

■  $6,000.  .  T        -,, 

4>Bids  will  be  received  until  noon,  Jan.  24, 
by  Secretary  of  the  Trustees  of  Public  Build- 
ings in  the  Executive  Chamber,  Capitol,  Al- 
bany, N.  Y.,  for  1,  the  electric  lighting  fix- 
tures; 2,  the  metal  book  stacks  and  metal 
cases ':  3,  the  wood  book  cases ;  4,  the  electric 
wiring  for  book  stacks  and  book  cases  and  ex- 
tension to  existing  plant;  5,  the  elevators  and 
book  lifts;  6,  the  glazed  grilles  and  miscel- 
laneous ornamental  iron  and  bronze  items,  and 
7,  the  interior  decoration,  for  the  New  York 
S'tate  Education  Building,  situated  on  the 
north  side  of  Washington  Ave.,  extending 
from  Hawk  St.  to  Swan  St.,  in  the  city  of 
Albany,  N.  Y.,  and  opened  publicly  by  the 
Trustees  of  Public  Buildings  in  the  Executive 
Chamber.  A  separate  and  distinct  proposal  is 
required  for  each  of  the  seven  items  of  work 
for  which  proposals  will  be  received. 

®The  P.  J.  Carlin  Construction  Co.,  New 
York  city,  has  been  awarded  the  contract  by 
the  State  Commission  on  New  Prisons,  for 
the  construction  of  the  new  prison  at  Wing- 
dale,  Dutchess  County.  The  contract  price  is 
$2,196,000. 

®Wells,  Boughton  &  Co.,  838  Second  Ave.. 
Troy,  N.  Y.,  has  been  awarded  Barge  canal 
contract  No.  VI,  calling  for  the  construction 
of  a  power  house  and  equipment,  at  Crescent 
Dam.  The  contract  price  was  $42,940.  Bids 
were  opened  at  Albany,  on  Dec.  21. 

Snare  &  Triest  Co.,  New  York  city,  at  $122,- 
980,  was  low  bidder  Dec.  22  for  the  construc- 
tion of  caissons  for  the  U.  S.  dry  dock  now 
,  being  built  at  New   York   City. 

Ohio. 

•J-Bids  will  be  received  until  9  a.  m.,  Jan.  13, 
by  Board  of  Managers  of  the  Ohio  State 
Penitentiary.  Columbus,  O.,  for  a  plenum  sys- 
tem of  heating  and  ventilation  and  changes  in 
East  Hall.  Plans  and  specifications  will  be  on  file 
at  the  office  of  Marriott  &  .Mien,  .Architects, 
20  E.  Broad  St.,  Columbus,  Ohio,  and  the 
Osborn  Engineering  Compani-.  Osborn  Build- 
ing   Cleveland,   Ohio;   and   will   be   open   for 


public  inspection  between  the  hours  of  8 
o'clock  a.  m.  and  o  o'clock  p.  m.,  on  every 
working  day. 

Oregon. 

•J-Tbc  Port  of  Toledo  Commission,  Toledo, 
Ore.,  is  reported  to  be  calling  for  bids  until 
July  11,  for  building  an  S-in.  suction  dredge. 
Bids  will  also'be  received  on  a  clam  shell  type 
of  dredge. 

®Thc  Spokane,  Portland  &  Seattle  R.  R.,  a 
Hill  line,  has  awarded  a  contract  to  Joseph 
Supple,  Portland,  Ore.,  for  the  construction 
of  a  new  dredge  to  be  used  in  making  fills  on 
the  North  Bank  where  trestles  and  bridges  are 
now  used.  It  is  expected  that  the  dredge, 
which  will  be  equipped  with  an  18-in.  suction 
pipe,  will  have  a  monthly  capacity  of  about 
150,000  yds.  Its  cost  will  approximate  $100,- 
000.  The  dredge  itself  will  be  120  ft.  long 
over  all,  34  ft.  beam  and  will  have  a  depth 
of  hold  of  7  ft.  In  addition  two  oil  barges 
50  ft.  lon.g,  16  ft.  beam,  and  having  4  ft.  depth 
of  hold  will  be  built  at  the  Supple  ship  yard 
as  fuel  tenders  for  the  dredge.  The  pontoons 
for  the  pipe  line  will  be  20  in  number  and  will 
be  20  ft,  long  bv  10  ft.  wide.  The  pipe  line 
will  have  a  leng'th  of  about  2,000  ft.  and  an 
electric  light  plant  will  be  installed  to  faciH- 
tate  ni.yht  work. 

Pennsylvania. 

•JiBids  will  be  received  until  noon,  Jan.  20, 
by  Joseph  F.  Hasskarl,  .\cting  Director  of 
the  Department  of  Wharves,  Docks  and  Fer- 
ries, 555  Bourse  Bldg.,  Philadelphia,  Pa.,  for 
the  construction  of  the  superstructure  of  Vine 
St.  pier  (Pier  No.  19,  North,  Delaware 
River).  Plans,  specifications  and  blank  forms 
upon  which  bids  must  be  made  can  be  ob- 
tained at  this  office,  upon  the  deposit  of  $25 
to  cover  the  cost  of  making  blue  prints,  etc., 
which  will  be  refunded  to  the  bidder  upon  the 
return  of  the  drawings  and  specifications  in 
good  condition.  The  successful  bidder  will 
be  furnished  all  necessary  blue  prints  free  of 
charge.  The  amount  of  money  at  present 
available  for  this  work  is  $200,000,  and  as  the 
estimated  cost  of  the  superstructure  complete 
is  between  $350,000  and  $400,000,  the  con- 
tractor will  be  obliged  to  enter  into  a  Supple- 
mental Contract  or  contracts  for  the  comple- 
tion of  the  work,  upon  the  request  of  the 
Director  of  the  Department  of  Wharves, 
Docks  and  Ferries,  when  further  appropria- 
tions are  made  or  become  available. 

^•Bids  will  be  received  until  noon,  Jan.  17, 
bv  Charles  T.  Straughn,  County  Controller, 
P'ottsville,  Pa.,  for  general  contract,  including 
masonry,  carpentry,  iron  and  steel,  ornamental 
iron  roofing,  painting,  fireproofing  plastering, 
etc.,  labor  and  materials  complete. 

Rhode  Island. 

•J-Bids  will  be  received  until  2  p^  m^,  Jan.  13, 


J.  C.  Sanford,  U.  "S.  Engineers, 
I.,   for   dredging   Newport   Har- 


by  Lieut.  Col. 
Newport,   R. 
bor,  R.  I. 

®The  Coastwise  Dredging  Co.,  Norfolk,  Va. 
has  been  awarded  the  contract  at  7.84  cts.  per 
cu.  yd.,  for  dredging  1,698,240  cu.  yds.  of  ma- 
terial from  the  Providence  river,  R.  I.,  for  the 
U.  S.  Government.  Bids  for  this  work  were 
opened  Dec.  17  at  the  office  of  the  U.  S.  En- 
gineer, Newport,  R.  I. 

Texas. 

^Bids  will  be  received  until  Jan.  6  by  Fred 
H.  Gallup,  Capt.  and  Quartermaster,  Fort 
San  Houston,  Texas,  for  furnishing  24  cast 
iron  soil  bends,  16  tee  branches,  20  Y-branches, 
200  pounds  Portland  cement,  8  vitrified  curves, 
16  brass  ferrules,  8  vitrified  increasers,  16 
plugs,  600  ft.  water  pipe,  100  ft.  sewer  pipe,  0 
compression  stops.  1  barrel  sand  and  7  laun- 
dry tubs. 

Utah. 

^•Bids  will  be  received  until  3  p.  m.,  Feb.  3, 
by  James  Knox  Taylor,  Supervising  .A.rchitect, 
Treasury  Department,  Washington,  D.  C,  for 
the  extension,  remodeling,  etc.,  including 
plumbing,  gas  piping,  heating  apparatus  and 
electric    conduits    and    wiring    system,    of    the 


United  States  Post  Office  and  Court  House  at 
Salt  Lake  City,  Utah. 

Washington. 

The  Municipal  Commissioners  of  Tacoma 
have  accepted  the  designs  for  a  new  municipal 
dock.  The  plans  call  for  a  structure  of  con- 
crete to  cost  about  $120,000.  W.  C.  Raleigb 
is  City  Engineer  of  Tacoma. 

The  following  bids  w-ere  received  by  the  U. 
S.  Engineers  for  dredging  in  the  Willapa. 
river:  Standard  American  Dredging  Co.,  26 
cts  per  cu.  yd. ;  Pugct  Sound  Bridge  &  Dredg- 
ing Co.,  19.9  cts.;  International  Dredging  Co., 
26.3  cts. ;  Tacoma  Dredging  Co.,  23%  cts. 

Residents  of  McMillan  have  petitioned  ther 
County  Commissioners  at  Tacoma,  to  erect  a 
dam  to  restore  the  Puyallup  river  to  its  orig- 
inal bed  near   McMillan, 

It  is  expected  that  the  Chamber  of  Com- 
merce of  Aberdeen  will  take  some  action 
shortly  looking  to  the  securing  of  a  municipal 
dock  'for   the   city. 

The  Morton  Co.,  Seattle,  Wash.,  was  the 
low  bidder  Dec.  22  for  the  construction  of 
caissons  for  the  U.  S.  dry  docks  now  being 
built  at  Pearl  Harbor,  Hawaii  station  and  the 
Puget  ^ound  navy  yard.  The  bid  for  the- 
Pearl  Harbor  caissons  was  $110,000;  for  the 
Puget  Sound  caissons  the  bid  was  $125,000. 

Wisconsin. 

®Whitney  Bros.,  Superior,  Wis.,  and  W.  F. 
Flill,  Superior,  have  been  awarded  the  con- 
tract for  tearing  down  dock  No.  1,  of  the  Du- 
luth  &  Iron  Range  Rys.  ore  handling  system  at 
Two  Harbors  and  for  construction  of  the 
foundation  for  the  new  steel  dock  to  replace 
the  one  torn  down.  The  contract  amounts  to- 
about  $200,000.  The  present  dock,  which  is  to 
be  torn  down,  is  1,380  ft.  long  and  60  ft.  wide, 
and  contains  6,300,000  ft.  of  timber.  The 
construction  of  the  new  dock  will  involve  the 
building  of  a  cofiferdam  around  the  site,  the 
driving  of  200,000  ft.  of  piling.  This  will  be 
covered  with  gravel  and  a  double  concrete 
floor  laid  on  top  of  it.  In  addition  to  the  200,- 
000  ft.  of  round  piling  there  will  be  70,000  ft. 
of  sheet  piling  to  be  driven,  20,000  cub.  yds. 
of  gravel  filling  and  13,000  yds.  of  concrete 
work. 

The  Great  Northern  Ry.  has  detailed  plans 
underway  at  its  St.  Paul  offices  of  the  super- 
structure for  its  ore  dock  at  .Mlouez.  Orders- 
have  been  placed  for  9,000  tons  of  steel  for 
the  dock  and  construction  work  will  be  started 
early  this  year. 

Canada. 

^Bids  will  be  received  by  the  Chairman, 
Board  of  Control,  addressed  to  M.  Peterson, 
Secy.,  Winnipeg,  Man.,  until  11  a.  m.,  Jan.  12, 
for  the  manufacture,  delivery  and  erection  at 
Point  du  Bois,  Man.,  of  one  stop  log  winch. 
Specifications  and  form  of  tenders  iriay  be  ob- 
tained from  Power  Engineers,  Carnegie  Li- 
brary. 

The  Canadian  government  will  pay  a  sub- 
sidy of  $2,000,000  to  the  Grand  Trunk  for  its- 
proposed  drydock  at  Prince  Rupert.  The  dock 
will  be  one  of  the  second-class,  and  will  get 
a  subsidy  of  three  and  a  half  per  cent  for  25" 
years.  The  estimate  has  been  made  by  the 
Chief  Engineer  of  the  Department  of  Public 
Works  from  plans  filed  by  the  company. 
There  is  another  second-class  drydock  planned' 
for  Vancouver.  The  Messrs.  BuUen,  ship- 
builders, of  Vancouver,  are  completing  plans 
which  they  will  file  in  a  few  days,  and  will  at 
the  same  'time  apply  for  the  second-class  sub- 
sidy. 

®The  Saskatoon  Investment  &  Trust  Co.,. 
Sask.-itoon,  Sask.,  on  Dec.  30  kt  the  contract 
for  the  building  of  the  King  George  hotel  to- 
the  Carter-Halls-Aldinger  Co.,  Ltd.,  of  Win- 
nipeg, the  price  being  $246,000.  The  total 
cost  of  the  hotel  with  furnishings  and  site 
will  be  in  the  neighborhood  of  $400,000. 

Private  corporations,  believed  to  be  backed' 
by  Mackenzie  &  Mann  of  Toronto,  are  re- 
ported to  be  securing  available  hydro-electri- 
cal sites  on  the  Winnipeg  River  below  Lac  du- 
Bonnett  and   Point  du  Bois. 


4«  indicates  work  now  open  for  bids.      ®  indicates  a  contract  let  recently. 
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tile  equatidii  witlioiit  u.sing  any  labor-saving 
formula.  To  illustrate-,  yive  an  engineer  the- 
equation — 

(1)     :U---f  18.v  =  48. 
The  common  proeetlurc  is  to  rcdiu-p  to  this 
form  : 


( 2 )      .1- 


:!(:, 


'I'hcn  the  scjuare  of  1  alt   the  eoelficieiit  of  .r 
is  added   to  both  sides. 

(3)     .1- +  G.v  +  9  =  L'.^. 
The   sfiuare   root   is   extracted  — 
(t)     .r -i- 3  =  |-t-.5. 
(T))      .r  =  8,  or  —2. 
The    same    e(|iiation    is    more    expeditiously 
siiKed,    jiarticularly    when    the   coelficients    and 
whole   numliers    are   large,   by   substituting   the 
proper  CMiist.auts   in   the   following  equation: 


• 
m   whieli   .v  is  the  root  of  ;i  (luadr.atie  ei|iiatiiin 
of   the   general   form: 
(  7  )      .y-  +  fi.v  =  q. 

In   Eq.    (3).  /'  =  f;.  and  (/=I(1.      lience.  suli- 
^tltuting   ill    I'j|.    ((i),   we   have 


(8)     .%•=-  Siv'il  +  10  =  8  or  -1 
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Due  t'l  the  usual  school  and  college  train- 
ing that  an  engineer  receives,  neither  meth- 
ods of  substitution  in  solving  equations  nor 
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The  Situation  Presented  by  the  CoiLstitution-  When  an  engineer  comes  up-iii  a  cubic  equa- 
al  and  Statutory  Provisions  Governing  the  tioii    nf    the    form    of    b.(|.     (11).    he    will    ire- 
New    York   State   Barge   Canal    Work   and  tpicntlv   perceive    that    the    iiuinerical    value    of 
the  Character  of  the  Work   Up  to  Date...bJ  '     ..  .  ■     '           ,,                      ,       ■  ,      ,          , 

iii.Y'  is  50  small  compared  witli  the  other  terms 

—  as  to  be  negligible.     In  that   case  the  equation 

Tsi        T-.       -J    o    1    .,.•            r   /-»       J      J.-            J  immedialeh     takes    the    general    form    of    V.i\. 

The  Rapid  Solution  of  Quadratic  and  ,,,,  ^^,,^,  ;,- ,,,,,d,,,   ,„,,;,,.    ,t  ,„a,.  ,,,  „i,ied 

Cubic   Equations  by  the  Method  that  a  substitution  nf  mmieric;il  values  of  the 

f    C.,K,;(-;t.,f;^n  known  quantities,  ami  substitution  of  ajiproxi- 

Ot    bUDStltUtlon.  ^^^^^^^  uumerical  values  of  the  unknown  quaiiti- 

When   an   engineer   wishes   to   solve  a  proli-  ties   in   any    com[ilc\    equation,    frequently    rc- 

lem  in  applied  mathematics,  such  as  the  How  suits   in    greatly   simplifying   it,   by    indicating 

of  water  through  a  pipe,  he  commonly  refers  what  terms  are  so  small  as  to  be  infinitesimal 

to  a  general  foruuila  in  which  proper  substitu-  compared    with    the    .ithers,   and    therefore    to 

tions  can  be  made,  or  to  a  table  that  gives  the  be  dropped  entirely  if  connected  to  the  others 

result  even  more  quickly.     Rut  when  the  same  by  a  plus  or  minus  sign.     Obviously  if  the  in- 

engineer   is  called   upon   to   solve   an    algebraic  llnitesimal     quantities    are     connected     with     a 

equation,    such,    for    example,    as    a    quadratic  multiplication   or  division   sign   to  tiiiite   qiiaii- 

equation,    he    will     usually     apply     a     general  titles,    the    ifilinilesiiii:il    quantities    caniMl     lie 

method  of  solution  and  work  out  the  root  of  dropped. 

CoDVTiirht    1910.   bv   (h*  Mvron   C.    CUrk     PHiblishine   Co.     All    Richts 


The  Suspended  Bracing  for  the  Open 

Cut   Work   of  the   La  Salle   Street 

Tunnel. 

h'.lsewlicre  in  this  issue  we  give  .a  descrip- 
liin  of  the  construction  work  which  has  been 
in  jirogress  for  the  past  year  at  the  l.a  Salle  St. 
runnel.  Chicago.  .Xs  is  the  case  with  any 
large  work  carried  on  in  the  center  of  a  large 
cit\.  this  wiirk  involves  many  interesting  fea- 
tures. .\tteiition  is  called  to  the  design  of 
the  bracing  of  the  open  cut  work  wdiich  oc- 
cuiiies  the  width  of  the  street  for  nearly  one 
block.  The  plans  given  on  another  page 
show  the  design  of  the  bracing  in  detail.  The 
main  consideriition  in  the  design  of  the  brac- 
ing was  the  prevention  of  settlement  of  the 
buildings  along  the  .street,  bordering  the  work 
(HI  cither  side  and  all  of  them  on  "floating" 
found.ations.  .Secondarily,  although  about  as 
important,  were  the  problems  of  designing  the 
bracing  to  serve  as  many  purposes  as  possible 
,ind  not  be  in  the  way  of  any  part  of  the  work. 
The  design  provides  a  platform  on  top  of  the 
lir.-icmg  from  which  a  large  share  of  the  work 
IS  dune  and  provides  storage  room  for  material 
going  into  the  construction.  By  suspending 
the  entire  framework  of  the  bracing  from 
.above,  the  excavation  work  has  not  been 
cramped  ur  hami^ered  r.udenreath;  the  brac- 
ing was  added  as  the  work  was  carried  down — 
each  member  of  the  bracing  being  suspended 
to  the  piece  abii\e  as  .soon  as  the  excavation 
alloweil  room  for  it.  When  the  excavation 
was  completed  the  concrete  work  was  carried 
up  from  the  bottom  and  the  bracing  was  dis- 
mantled from  the  bottom  upward.  In  this 
way  the  work  was  at  all  times  free  under- 
neath. 

The  bracing  was  supported  at  the  sides  of 
ihe  cut.  -\s  this  made  a  span  nf  about  40 
fl..  he.-ivy  timbers  were  rei|uired.  .\s  the  brac- 
ing liorc  its  own  weight.  th:it  of  the  working 
platform  and  the  weight  of  consideralilc  mate- 
rial the  heavy  timbers  had  to  be  trussed  be- 
tween the  upper  two  tiers.  The  pressure 
against  the  sides  of  the  cut  was  taken  care  of 
li\  forcing  wedge  blocks  betw(cn  the  timbers 
:ind    the    steel    sheet    piling. 

The  success  of  the  method  has  been  apjiar- 
lut   in   every   way. 

The    Economic    Value    of    Waterway 
Transportation   With   Reference 
to  the  Proposed  Deep  Water- 
way from  Chicago  to  the 
Gulf. 

.Ml  of  the  engineering  problems  connected 
with  the  proposed  deep  waterway  from  Chi- 
cago to  the  Gulf  are  capable  of  definite  solu- 
tion liy  direct  methods.  In  fact,  an  investiga- 
lion  has  already  been  made  liy  a  Bnard  of 
.\rmy  Engineers,  and,  from  an  engineering 
point  of  view,  the  undertaking  has  been  found 
to  lie  feasible.  The  economic  expediency  of 
such  a  thing  is.  however,  open  to  c|nestion, 
.ind  prevents  some  difficult  nroblems 

.An  impartial  view  of  this  question,  based  on 
reliable  data,  is  particularly  valuable  at  the 
present  time.  For  this  reason  we  wish  to 
call  the  attention  of  our  readers  to  .1  paper 
published  elsewhere  in  this  issue,  entitled 
"Waterways:  Their  Limitatimis  ,;iid  Pos- 
sibilities." by  Mr.  F.  A.  DelaiKi. 

In  this  paper  the  whole  ijuestinii  .if  the  eco- 
nomic value  of  waterways  is  discussed.  What 
is  of  timely  interest  is  the  portimi  relatin.g  to 
inland  waterways.  Trans-occinic  routes  arc  in 
a  class  to  themselves.  The\  are  t.i  be  re- 
garded as  connections  for  railwax"  lines  aiv' 
not  in  any  sense  as  ■  nmpetitors.  With  coast 
wise  :iiid  inbiiid  water  rentes  ilie  case  is  differ 
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ent.  Here  the  water  transportation  conies 
into  competiton  with  the  railways,  and  it  is 
necessarj'  to  make  a  comparison  of  the  ef- 
ficiency of  the  two  modes  cf  transportation 
from  an  economic  point  of  view. 

In  what  follows  it  is  not  our  intention  to 
take  the  part  of  an  advocate,  but  rather  to  re- 
view some  of  the  facts  and  arguments  offered 
in  Mr.  Delano's  paper.  It  is  only  fair  to  say, 
however,  that  the  conclusions  reached,  based 
as  they  are  on  adequate  and  reliable  data, 
would  be  hard  to  refute. 

One  of  the  most  difficult  questions  in  water- 
way transportation  is  tliat  of  terminals.  The 
wharves  of  a  water  route  are  of  necessity  usu- 
ally so  located  as  to  be  inconvenient  of  access 
for  a  large  part  of  the  traffic  served.  How- 
ever important  a  factory,  for  instance,  may 
be,  its  inbound  freight  must  be  hauled  from 
the  wharf,  and  its  outbound  freight  must  be 
delivered  to  the  wharf  for  shipment.  In  con- 
trast with  this  a  railway  car,  by  means  of  a 
siding,  delivers  goods  at  the  door  of  the  fac- 
tory. As  stated  in  the  paper,  a  railway  can 
go  wherever  there  is  traffic.  A  further  disad- 
vantage of  the  waterway  is  that  trans-ship- 
ment is  necessary  where  freight  is  delivered  to 
connecting  lines. 

The  greatest  economic  value  of  the  coast- 
wise steamship  lines  and  the  steamship  lines  of 
the  Great  Lakes  seems  to  lie  in  their  use  as 
private  carriers  for  large  industrial  companies, 
and  as  links  in  through  rail-and-water  routes. 
For  this  reason  most  of  the  important  steam- 
ship lines  of  this  class  are  owned  by  indus- 
trial or  railway  companies.  Economic  neces- 
sity, and  not  the  stifling  of  competition,  seems 
to  have  been  the  controlling  factor  in  bring- 
ing about  this  condition.  It  is  thus  seen  that 
there  is  little  competition  between  the  railways 
and  the  trans-oceanic,  coastwise  or  Great 
Lakes  steamship  lines. 

But  a  radically  different  situation  exists  with 
reference  to  transportation  by  canals  and  riv- 
ers. Here  competition  with  the  railways  is 
direct,  and  in  order  to  justify  such  an  expen- 
diture as  would  be  required  in  constructing 
and  maintaining  a  deep  waterway  from  Chi- 
cago to  the  Gulf  it  is  necessary  to  show  that 
such  transportation  is  superior  in  an  economic 
way  to  railway  transportation.  In  determin- 
ing the  cost  of  transportation  by  water  it  is 
not  sufficient  to  consider  alone  the  rates  paid 
to  the  transportation  companies.  Additions 
must  be  made  to  these  rates  to  cover  mainte- 
nance of  waterways,  interest  on  investment, 
and  other  legitimate  charges.  These  charges 
are  made  in  an  indirect  way  through  the  me- 
dium of  taxation,  but  they  must  be  taken  into 
account  in  any  broad  consideration  of  the 
question.  This  principle  is  so  self-evident  as 
to  need  no  proof. 

From  this  point  of  view  how  do  water  rates 
compare  with  railway  rates  ?  The  extensive 
use  of  inland  waterways  in  Europe,  particu- 
larly in  France  and  Germany,  is  often  used  as 
an  argument  in  favor  of  the  development  of 
the  inland  waterways  of  this  country.  Ac- 
cepting as  correct  the  data  given  in  Mr. 
Delano's  paper,  the  conclusion  is  inevitable 
that  the  extensive  use  of  inland  waterways 
in  Europe,  and  the  relatively  insignificant  use 
of  such  waterways  in  the  United  States  is 
due  not  to  the  superiority  of  the  European 
waterway,  but  to  the  superior  efficiency  and 
lower  rates  of  the  American  railways. 

Contrary  to  popular  opinion,  the  canals 
and  rivers  of  France  and  Germany  do  not 
appear  to  bejn  any  way  superior  to  those  of 
the  United  States.  The  maxmuim  depth  of 
the  rivers  and  canals  of  France  is  8.5  ft.,  much 
of  the  traffic  being  carried  ii;  depths  under  -5 
ft.,  and  some  of  it  in  depths  as  low  as  l.-j  ft. 
The  Rhine  and  the  Elbe,  on  which  tj7  per 
cent  of  the  wati:'r-bonie  traffic  of  Germany 
is  carried,  have  a  oroth  if  4..j  ft.,  wliich  is  the 
minimum  depth  of  tlie  present  water  route 
from  Chicago  to  New  «  irlcans.  In  the  United 
States  there  are  2,C0ii  iiiilt-s  of  river  channel 
having  a  depth  of  10  i',  or  more,  and  3,200 
miles  having  a  depth  of  ■  ■:>  «.  to  10  ft.  With 
such  barges  as  are  used  ■  ^  '-rojic  it  would 
be  feasible  to  handle  a  lary..  rraitTc  on  a  great 
proportion  of  the  rivers  of  tiie  Liiii-d  States. 
The  small  importance  of  our  iiilaiMi  v.aterwav 


transportation,  then,  is  not  due  to  any  inferi- 
ority of  our  inland  waterways. 

The  average  rate  per  ton  mile  on  the  rail- 
ways of  France  is  14  mills,  and  on  those  of 
Germany  13  mills.  The  average  rate  per  ton 
mile  on  the  inland  waterways  of  Europe  can- 
not be  accurately  stated;  but  it  is  about  0  mills 
in  France,  and  5  mills  in  Germany.  With  in- 
terest on  investment  and  maintenance  added 
to  these  rates,  the  economic  cost  of  waterway 
transportation  in  France  is  about  10  mills  per 
ton  mile,  and  in  Germany  it  is  about  tl  mills 
per  ton  mile. 

Since  a  water  route  is  usually  longer  be- 
tween terminals  than  a  rail  route  the  relative 
cost  of  shipment  by  water  is  somewhat  greater 
than  indicated  by  these  figures.  But  after 
allowing  for  this  there  is  still  ample  margin  to 
account  for  the  popularity  of  inland  waterways 
in  Europe. 

The  average  rate  per  ton  mile  on  the  rail- 
ways of  the  United  States  for  the  year  1909 
is  given  as  7.63  mills.  This  is  an  average  fig- 
ure for  the  entire  country,  including  mountain 
railways,  with  which  waterway  transportation 
can  never  compete.  In  general  the  rate  is 
much  lower  than  this.  On  the  Pennsylvania 
R.  R.  it  is  6.3  mills  and  on  the  Chesapeake 
&  Ohio  R.  R.,  4.33  mills.  There  is  no  appar- 
ent reason  for  believing  that  rates  for  water- 
way transportation  can  be  made  any  lower  in 
this  country  than  in  Europe.  These  figures  in- 
dicate that  the  economic  cost  of  waterway 
transportation  might  be  greater  in  this  coun- 
try than  that  of  railway  transportation.  In 
any  event  it  is  difficult  to  see  how  such  an 
economic  gain  could  be  brought  about  as 
would  justify  the  expenditure  required  for 
constructing  a  deep  waterway  from  Chicago 
to  the  Gulf.  In  considering  this  point  every 
legitimate  charge  against  the  waterway  must 
be  taken  into  account,  and  the  rates  placed  on 
the  same  basis  as  railway  rates.  It  is  evi- 
dent that  the  low  rates  of  American  railways 
offer  a  serious  obstacle  to  the  economic  suc- 
cess of  our  inland  waterways. 

The  proposed  14-ft.  channel  is  in  the  nature 
of  a  compromise.  With  this  depth  only  a 
small  percentage  either  of  ocean  or  Great 
Lakes  shipping  could  use  the  waterway.  It  is 
stated  that  over  95  per  cent  of  the  vessel  ton- 
nage on  the  Great  Lakes  draws  more  than  14 
ft,  and  that  this  percentage  is  still  greater  for 
sea-going  vessels.  Even  if  a  14-ft.  channel 
were  adequate  it  would  be  necessary  to  trans- 
ship freight  at  every  one  of  the  branches  or 
"feeders'"  of  this  waterway,  as  it  would  be 
impracticable  to  create  and  maintain  a  14-ft. 
channel  in  each  branch.  The  Board  of  .\rmy 
Engineers  that  investigated  this  waterway 
found  the  14-ft.  channel  to  be  impracticable 
from  an  economic  point  of  view,  but  recom- 
mended a  9-ft.  channel  for  barge  traffic. 

A  great  deal  has  been  said  and  written  in 
favor  of  this  waterway.  In  view  of  the  clear 
arguments  presented  by  Mr.  Delano,  it  seems 
time  for  its  advocates  to  come  forward  with 
definite  proof  of  the  economic  value  of  the 
undertaking. 


The  Efficiency  of  the  Plan  of  Adminis- 
tration of  the  New  York  Barge 
Canal  Work. 

The  act  governing  the  construction  of  the 
New  York  State  Barge  Canal  was  formulated 
in  the  shadow  of  the  nine  million  dollar  Erie 
Canal  improvement  scandal.  Responsibility 
for  the  Erie  Canal  improvements  liad  been 
vested  substantially  in  a  single  official.  When 
the  disclosure  of  mismanagement  and  waste 
came  there  was  a  natural  revolt  first  from  fur- 
ther expenditure  and  afterward  from  placing 
such  expenditure  unchecked  in  the  hands  of 
a  single  person.  The  Barge  Canal  act  was 
formulated  with  the  necessity  in  mind  of  allay- 
ing this  revolt ;  otherwise  it  was  probable  that 
the  project  would  not  be  authorized  by  the  tax- 
payers. The  reversal  of  policy  was  complete. 
Instead  of  concentrating  responsibility  in  the 
hands  of,  a  single  official,  as  had  the  Erie  Canal 
improvement  act,  the  Barge  Canal  act  divided 
responsibility  between  no  less  than  four  State 
officials  and  official  bodies,  as  is  described  else- 


wliere  in  this  issue.  Criticism  and  complaint 
of  this  division  of  authority  and  responsibility 
have  developed  and  accumulated. 

Early  in  December,  1910,  as  the  result  of  the 
conditions  last  named.  Governor  White  re- 
quested the  State  Engineer,  the  Superintendent 
of  Public  Works  and  the  Board  of  .Advisory 
Consulting  Engineers  to  report  to  him  upon 
"the  situation  presented  by  the  constitutional 
and  statutory  provisions  and  the  character  of 
the  work  up  to  the  present  time."  He  also 
expressed  fear  that  the  total  cost  of  the  work 
might  exceed  the  estimate,  implying  that  he 
should  welcome  assurances  on  that  matter  as 
well  as  on  the  quality  of  the  work  done.  Two 
of  these  reports,  those  of  the  Superintendent 
of  Public  Works  and  of  the  Board  of  Advis- 
ory Consulting  Engineers,  are  published  some- 
what condensed  in  another  column  of  this 
issue.    They  are  interesting. 

To  summarize  briefly,  there  seems  slight  rea- 
son to  fear  that  the  actual  cost  of  the  work 
will  greatly  exceed  the  estimated  cost  of  $101,- 
000,000.  There  appears  also  no  reason  to  doubt 
the  generally  good  quality  of  the  work  done. 
Both  reports  make  it  clear  that  the  method  of 
administration  has  been  cumbersome  and  has 
for  one  cause  and  another  led  to  delays  and 
made  the  work  slow.  Necessarily  this  must 
have  increased  costs.  Both  reports  agree  that 
the  method  of  administration  has  resulted  in 
a  careful  safeguarding  of  the  Barge  Canal 
work  from  the  vicious  conditions  manifested 
in  the  Eric  Canal  improvement  work,  as  al- 
luded to  above.  With  these  facts  before  us 
one  may  naturally  conclude  with  the  Board  of 
.Advisory  Consulting  Engineers  that  it  is  prob- 
ably not  advisable  at  this  stage  of  the  Barge 
Canal  work  to  make  any  attempt  at  a  sweep- 
ing change  in  the  present  form  of  adminis- 
trating this  work.  The  pro-waterway  interests 
have  read  into  these  facts  a  proof  of  efficiency, 
however,  and  this  matter  deserves  consider- 
ation. 

The  plan  adopted  for  the  administration  of 
the  New  York  Barge  Canal  work  has  never 
been  and  is  not  now  a  businesslike  olan.  It  is 
slow  and  it  is  expensive.  Practically  every 
point  in  criticism  made  by  the  Superintendent 
of  Public  Works  in  his  report  is  a  point  well 
taken.  The  fact  that  the  construction  has  prob- 
ably proceeded  too  far  to  justify  a  change:  the 
fact  that  the  people's  money  has  been  safe- 
guarded :  the  fact  that  the  canal  will  be  con- 
structed within  the  original  cost  estimates,  and 
the  fact  that  the  construction  work  has  been 
of  satisfactory  quality  do  not  affect  the  perti- 
nence of  this  criticism.  Neither  does  the  plea 
that  the  main  disturbing  feature  has  been  the 
frequent  changes  of  State  engineers,  due  to 
political  upheavals.  Such  changes  were  to  be 
anticipated ;  no  assurance  of  escaping  them 
could  be  had  except  by  devising  a  plan  of  ad- 
ministration that  would  have  eliminated  the 
effect  of  election  returns.  Had  no  other  way 
been  possible  to  safeguard  the  public  from 
possible  repetition  of  the  Erie  Canal  improve- 
ment scandal,  then  probably  the  price  was 
worth  paying.  But  there  were  other  ways.  A 
commission  organization  would  have  been  one 
way.  It  is  claimed  that  this  was  not  legally 
possible.  Grantin.g  this,  we  venture  to  say  that 
had  there  been  as  much  concern  evidenced  by 
the  lawmakers  in  formulating  a  well  thought 
out  and  efficient  plan  for  administrating  the 
expenditures  of  a  hundred  million?  of  the 
people's  money  as  there  was  evidenced  in 
granting  the  desire  of  the  pro-canal  interests 
for  immediate  construction,  a  way  would  have 
been  devised  to  make  a  commission  legally 
possible. 

The  report  of  the  Board  of  .-\dvisory  Con- 
sulting Engineers  admits  that  the  plan  of  ad- 
ministrating the  Barge  Canal  work  is  not  an 
ideal  one.  It  not  only  is  not  ideal,  but  it  is 
cumbersome  and  inefficient,  and  we  say  ineffi- 
cient advisedly.  The  fact  that  none  of  the 
people's  money  has  been  stolen  or  wasted,  or 
that  the  work  is  not  costing  more  than  the 
people  expressed  themselves  willing  to  pay, 
does  not  spell  efficiency.  On  the  other  hand, 
rushing  to  get  work  under  construction  before 
complete  plans  were  formulated,  withdrawing 
and  revisin.g  plans  with  each  change  in  the 
office  of  State  Engineer,  these  changes  of  the 
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technical  head  of  the  work  in  themselves,  and 
a  half  dozen  other  items  noted  in  the  report  of 
the  Superintendent  of  Public  Works,  do  all 
spell  inefficient  administration.  As  an  organi- 
zation for  the  business  of  constructing  a  hun- 
dred million  dollar  public  work  the  four-head- 
ed Barge  Canal  administration  is  decidedly 
faulty. 


In  making  the  above  criticisms  it  will  be 
understood  that  we  are  referring  wholly  to 
the  plan  of  administration  as  established  by 
statute  and  not  to  the  men  who  have  filled  the 
various  offices  of  this  organization.  These  men 
generally  deserve  praise  for  the  manner  in 
which  they  have  acted  together  to  make  the 
best  of  an  unwieldy  organization  plan.     And 


right  here  we  wish  to  note  with  approval  the 
comments  of  the  Superintendent  of  Public 
Works  on  the  salary  paid  the  State  Engineer, 
who  is  the  technical  head  of  the  work.  Think 
of  it,  the  munificent  sum  of  $5,000  a  year  for 
the  man  who  is  to  conceive,  develop  ^nd  exe- 
cute the  plans  for  all  the  work  of  a  hundred 
million  dollar   canal ! 


CONCRETE    AND     REINFORCED    CONCRETE    SECTION 


Method  of  Finishing  Concrete  by  Rub- 
bing, Floating  and  Brushing, 
with  Some  Costs. 

BY    S.    M.    KLEIN.* 

In  order  to  give  any  concrete  structure  a 
pleasing,  durable  and  inexpensive  surface 
finish,  the  most  important  consideration  is  to 
have  a  good  foreman  on  the  work;  a  fore- 
man who  understands  how  to  lay  out  his  work 
to  advantage,  who  knows  how  to  build  forms, 
who  can  handle  concrete  intelligently,  and  who 
can  train  his  men.  Intelligent  inspection  and 
supervision  is  another  important  requirement. 

Beginning  with  the  form  work,  I  have  seen 
good  carpenters  construct  careless  and  poor 
forms,  when  a  little  attention  by  the  foreman 
or  inspector  could  have  remedied  many  de- 
fects. It  is  just  as  cheap  and  often  cheaper 
to  build  the  forms  well  and  substantial  from 
the  start  as  to  patch,  chink  and  shim  later  on. 

In  constructing  forms  tongue  and  grooved 
lumber  is  not  necessary.  Hard  pine  boards, 
planed  on  one  side  or  both,  l%x8  ins.,  will 
best  do  for  face  lumber.  Boards  of  this  width 
do  not  warp  so  much  as  wider  boards,  and 
do  not  corduroy  the  face  to  the  same  extent 
as  narrower  boards  will.  Studs  can  be  made 
•2x4-in.  2x6-in.,  4x6-in.  and  walls  6x6-in.,  6x 
8-in.,  sometime  of  8xl0-m.  according  to  the 
nature  of  the  work  and  amount  of  concrete 
deposited   each   day. 

It  is  essential  to  start  all  face  boards  hori- 
zontally and  keep  them  horizontal  by  draw- 
ing the  boards  down  with  a  wedge,  which  also 
closes  all  openings  and  leaves  the  forms  tight, 
and  nail  each  board  securely  to  every  stud. 
By  shimming  some  boards  afid  nailing  others 
tight,  the  unsightly  fins  on  the  face  can  be 
largely  avoided. 

The  same  care  need  not  be  taken  with  back 
forms  and  bulkheads:  1-in.  boards  can  be 
used  if  securely  studded  and  waled.  How- 
ever, the  back  forms  and  bulkheads  should  be 
tight  to  avoid  honeycombing. 

After  the  forms  are  built  they  should  never 
stand  long  in  the  sun  and  be  exposed  to  the 
weather.  If  such  is  the  case  they  will  need 
relining,  shimming  and  chinking.  The  boards 
will  shrink  and  warp  and  tlie  whole  formwork 
will  be  twisted  out  of  shape  unless  kept  wet. 
A\\  forms  should  be  studded  carefully  to  avoid 
bending  of  boards  between  studs.  They 
should  be  nailed  every  .5  ft.  and  if  possible 
rodded  and  not  wired.  From  cost  data  which 
1  kept  I  learned  that  rodding  was  much 
cheaper  than  wiring.  Further,  it  was  safer 
on  large  structures  and,  what  is  very  essen- 
tial, rodding  left  more  working  room  for  dump- 
ing buckets  and  tlie  men  to  work  in  the  forms. 
Rules  for  designing  concrete  forms  are  diffi- 
cult to  deduce  as  every  structure  has  its  own 
peculiarities;  the  amount  of  concrete  depos- 
ited in  the  form,  if  wet  or  dry,  if  deposited 
by  hand  mixing  or  machine  mixing  from  a 
board  or  from  dump  buckets,  all  influence  the 
design.  I  have  built  forms  which  were  per- 
fectly safe  with  a  dry  mixture  shoveled  off  a 
board,  but  which-  began  to  give  and  needed 
rebracing  when  the  concrete  was  wet  and  was 
dumped   from  buckets. 

Great  care  should  be  exercised  with  the 
mixing  and  depositing  of  concrete.  Ignorant 
supervision  and  inspection  are  often  the  cause 
of  careless  work.  With  careful  and  intelligent 
supervision  and  inspection  all  men  co-operate 
with  the  foreman  and  inspector  and  good 
work  is  the  result.     Concrete  shouki  be  thor- 
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oughly  mi.xed  and  should  never  look  raw  when 
deposited  in  the  forms.  Where  possible  ma- 
chine mixing  is  preferable  to  hand  mixing. 
If  hand  mixing  is  used  concrete  should  not 
be  shoveled  into  the  forms  until  the  mixture 
has  a  uniform  fatty  appearance  and  when 
struck  with  the  back  of  a  shovel  on  the  mix- 
ing board  the  concrete  should  be  left  smooth 
and  tlie  shovel  clean.  Concrete  should  never 
be  mixed  too  wet  and  the  cement  drowned 
out. 

On  the  triple  CO- ft.  arches  built  by  the  Penn- 
.sylvania  R.  R.  west  of  Richmond,  Ind.,  a  four 
pan  Flaines  mixer  was  used  which  mixed  1  cu. 
yd.  of  concrete  per  batch.  When  work  was 
started  in  the  morning  the  foreman  used  25 
gals,  of  water  per  batch  until  a  6-in.  layer  of 
concrete  was  deposited  on  the  bottom  of  the 
forms,  then  the  water  was  reduced,  but  to 
never  less  than  15  gals,  per  cubic  yard,  so  that 
the  concrete  quaked  in  the  forms  but  water 
seldom  accumulated  on  the  surface.  The 
foreman  used  great  care  in  depositing  all  con- 
crete in  6  or  8-in.  layers,  following  the  hori- 
zontal marks  between  two  boards  and  fork- 
ing the  concrete  with  a  potato  fork  after 
spading  first  with  a  shovel.  The  forking  was 
carefully  done  by  pushing  the  fork  down  into 
the  concrete  8  ins.,  drawing  the  fork  back 
from  the  face  slowly  to  allow  the  grout  to 
reach  the  face,  then  withdraw  the  fork  and 
repeat  the  process.  The  man  forking  had  to 
tramp  around  the  face  tamping  the  concrete 
with  his  feet.  Spading  was  thus  done  all 
around,  giving  a  homogeneous,  impervious  con- 
crete everywhere. 

Generally  150  cu.  yds.  of  concrete  consti- 
tuted a  day's  work.  Expansion  joints  were 
arranged  in  such  a  way  as  to  facilitate  con- 
creting and  to  finish  one  or  two  sections  each 
day.  However,  if  a  section  was  too  large  or 
through  a  breakdown  could  not  be  filled  and 
a  horizontal  joint  was  required  the  foreman 
left  the  concrete  at  the  end  of  the  day  or 
whenever  a  stop  was  made  perfectly  level  fol- 
lowing the  joint  between  two  boards.  If  any 
excess  water  was  in  the  forms  the  foreman 
drew  it  off  by  boring  holes  with  an  auger  in 
the  back  and  plugged  the  holes  the  next  day. 
.\  man  washed  the  face  boards  with  a  white- 
wash brush  and  water  to  have  them  clean  next 
day,  then  he  forked  all  around  the  forms  and 
with  a  shovel  or  float  smoothed  the  concrete 
for  6  ins.  along  the  face.  The  concrete  was 
sound  and  solid  around  the  face  next  day  and 
not  soggy,  dirty  and  full  of  mud.  At  the 
back  the  concrete  was  left  about  2  ins.  lower 
than  in  front  and  2xl2-in.  or  3x8-in.  plank 
was  laid  along  the  back  and  forced  into  the 
concrete.  Through  the  center  6xG-in.  timbers 
were  forced  in  to  f'Tui  keys  for  the  upper 
laver  and  were  taken  out   ne.xt  day. 

By  drawing  the  water  off  the  top  before 
closing  a  day's  work  and  taking  care  that  no 
water  should  accumulate  the  foreman  avoided 
laitance  altogether  and  never  had  any  trouble 
after  he  learned  how  to  avoid  the  same. 
Laitance  is  caused  liy  the  very  fine  impurities. 
finer  than  p.ass  a  20ii  mesh,  floating  on  top  of 
the  water  and  accumulating  as  the  impurities 
increase.  If  the  water  is  allowed  to  stand  and 
to  evaporate  the  impurities  arc  deposited  on 
the  surface.  These  impurities  seldom  if  ever 
set  up  hard  .'uid  if  nl  cleaned  off  will  leave  a 
yellow  iiaiid  along  the  face,  a  mark  showing 
ignorance  and  carelessness  by  the  foreman  and 
by  the  en.gincrr  or  liis  inspector.  _ 

"  Every  time  a  da.\  's  work  is  finished  and  a 
horizontal  joint  is  thereby  required,  fore- 
thought should  be  Use  I  to  either  stop  6  ins.  be- 
low a  walc.  wiring  "V  rodding,  or  1!  ins,  above. 


If  stoijped  IJ  ins.  below  the  wires  and  rods 
can  be  tightened  and  the  face  boards  made  to 
hug  the  previous  day's  work,  thus  avoiding  an 
unsightly  lip  and  a  saggy  contact  which  will 
always  show  and  deform  an  otherwise  good 
surface.  If  stopped  fi  ins.  above  the  rods  or 
wires  the  weight  of  the  concrete  will  tighten 
the  wire  and  draw  the  wale  close  to  the  studs 
and  thus  brin.g  the  boards  tight  to  face. 
Should  the  foreman  neglect  the  above  i)recau- 
tion  he  must  shim  the  boards  away  from  the 
studs  with  shims  and  not  just  drive  them  out 
with  the  hammer.  Unless  the  boards  are 
shimmed  the  wet  concrete  will  force  them 
back  against  the  studs  and  the  result  will 
always  be  an  ugly  fin. 

In  finishing  the  forms  the  foreman  was 
careful  to  have  them  the  exact  height  on  the 
top.  He  made  it  a  rule  to  chamfer  all  sharp 
corners  and  copings  with  a  %-in.  beveled 
strip  of  wood.  He  also  inserted  a  %-in.  strip 
vertically  at  every  expansion  joint,  leaving  a 
notch  1%  ins.  wide  and  %-in.  deep  at  every 
expansion  joint,  thus  doing  away  with  irreg- 
ular and  saggy  contact,  especially  where  the 
forms  were  built  in  sections  and  moved,  the 
whole  face  and  back  to  construct  another  sec- 
tion and  save  carpenter  work.  In  such  a  case 
the  forms  were  oiled  and  cleaned  before  they 
could  be  used  over  again,  and  the  face  was 
repaired   where   needed. 

The  concrete  was  always  tilled  an  inch 
higher  than  the  finished  forms  and  was  al- 
lowed to  settle.  Copings  and  exposed  sur- 
faces were  well  spaded  on  the  top  to  bring 
mortar  to  the  surface  and  after  allowin.g  an 
hour  for  settlement  were  leveled  ofif  with  a 
straight  edge,  then  smoothed  off  with  a 
wooden  trowel  and  stroked  with  a  moist  white- 
wash brush.  This  gave  a  homogeneous  sur- 
face which  did  not  scale.  Topping  off  copings 
with  mortar  was  not  allowed,  and  better  re- 
sults can  be  obtained  by  spading  the  concrete 
and  then  straight  edging  than  by  topping  off 
with  a  layer  of  mortar  which  sooner  or  later 
will  crack  off.  .As  soon  as  the  concrete  was 
set  the  top  of  all  copings  was  covered  with  an 
inch  layer  of  sand  and  kept  wet  for  10  days  to 
prevent  crazing. 

Forty-eight  hours  after  the  last  batch  was 
placed  in  the  forms  they  were  removed  when- 
ever possible.  If  the  surface  was  green  and 
soft,  fins  were  scraped  ofl'  with  the  edge  of  a 
trowel  where  noticeable,  thou  the  surface  was 
wetted  with  a  whitewash  brush  with  clean 
water  and  easily  rubbed  with  a  2%x2%x6-in., 
2  to  1  mortar  brick  not  more  than  8  days  old. 
The  men  rulibed  the  wall  with  a  circular  mo- 
tion which  left  spots  in  [)laccs.  Next  day  the 
wall  was  moistened  and  floated  all  over  the 
surface  with  a  wooden  float  and  after  that 
stroked  in  one  direction  up  and  down  with  a 
moist,  clean  whitewash  brush.  Two  men 
rubbed  and  finished  a  section  10  ft.  high,  30 
ft.  long  and  'i  days  old  in  four  hours  at  17% 
cts.  per  man  per  hour. 

Where  the  concrete  was  a  week  old  and 
(ddcr  after  forms  were  removed  all  fins  were 
removed  with  a  bush  hand  chisel  having  five 
blades.  The  surface  was  then  wetted  with 
plenty  of  cold  water  and  rubbed  with  a  2%x 
J^'&xO-in.  1  to  1  mortar  brick  not  more  than 
Ii  days  old.  One  section  was  rubbed  down 
well,  all  rod  holes  were  plugged  and  next  day 
the  section  was  floated  down  and  stroked  with 
a  moist,  clean  whitewash  brush.  No  cement 
wash  of  any  kind  was  allowed,  .-Vny  broken 
corners  had  to  be  carefully  rep.'iired  by  thor- 
ou.ghly  cleaning  the  surface,  wetting  the  patch 
down  well,  then  if  possible  driving  20d  nails 
or    railroad    spikes    into    the    concrete,    putting 
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HI'  .  i.irm  ;nul  grouling  the  broken  place. 
Several  [Kitches  were  thus  made  and  alter 
liiiished  could  never  l-e  discovered. 

The  surfaces  thus  riililied,  Hoated  and 
brushed  bleached  out  unil'ormly  everywhere, 
showed  neither  spots  nor  blemishes  and  gave 
the  whole  face  a  beautiful  smooth  dull  linish. 
One  foreman  at  lu  cts,  per  hour  and  li  laborers 
at  l"Vi  cts.  per  hour  averayed  2't  sq.  yds.  per 
man  nearly  every  day  rubbins;  and  linishing 
was  done,  and  ihey  became  very  efficient  at  it 
and  took  a  great  deal  of  pride  in  their  work. 

Some     Methods     Employed     in     Con- 
structing Two  Reinforced  Con- 
crete   Reservoirs.* 

The  two  reservoirs  described  fnrni  a  part 


of  the  new 


lies 
water-works  of 


Monlerrev,  Mc.k- 


while  the  excavation  at  the- upper  part  of  the 
slope  was  about  12  m.  (39.-1  ft.)  deep.  The 
excavated  material  consisted  chiefly  of  sillar 
and  limestone  conglomerate,  which  when 
broken  up  forms  a  calcareous  clay  of  an  ex- 
cellent character  for  the  formation  of  em- 
liankments.  when  proper  care  is  taken.  The  di- 
mensions fixed  for  the  internal  diameter  of  the 
finished  concrete  work  of  the  reservoir  were : 
81  m.  (iil.'i.dS  ft.)  at  the  top,  and  a  depth  of 
water  of  !>  m.  ("iSX-j  ft.),  with  sides  sloping  5,5 
in  1011. 

On  the  lower  side  the  original  ground  line 
was  cut  down  in  steps,  and  all  loose  earth, 
roots,  etc.,  wer;-  carefully  removed.  The  floor 
of  the  reservoir  was  chiefly  sillar  conglom- 
erate, a  hard  material  that  required  a  consid- 
erable amount  of  blasting  for  its  removal. 
The  embankments  were  formed  in  10  cm.  ('i.9 
ins.)  lavcrs  of  sillar  and  conglomerate  broken 


prices    for    the    excavated 
llie  cniliaiiknient  were: 


material    placed    in 


Clu!3s  1. — ^1aterii;lls  which  could  he 

by  plows  and   scrapers 

Class  2. — This  consisted  chietly  of 

Class  3. — Limestone    conglomerate 

ing   bla.stinK)    


Pesos  per 
cu.  m. 
n-ino\ed 

0.60 

•sillar''..   1.09 
(requir- 
l.G;, 


The  prices  (for  the  same  classification)  for 
material  taken  to  the  spoil  bank,  were  O.-IO. 
n.8it.  and  1.40  pesos,  respectively.  Of  the 
material  taken  out  15  per  cent  came  under  No. 
1  classification,  80  per  cent  under  No.  2,  and 
•J  per  cent  under  No.  3. 

The  excavation  was  begun  at  the  end  of 
May,  1907,  and  completed  in  January,  1908,  by 
Scott  and  Lee.  the  contractors.  The  embank- 
ments  were   then   allowed    to   stand    until   the 


J^J8=9l'.n.J!LC«!!J 


Dtnlka  i&W, 


PLAN  OF  RADIAL  3EAMS 
Fig.   1 — General   Details  of  Concrete   Work  for   Guadalupe  Reservoir. 


ico,  and  may  be  designated  as  the  Guadalupe 
and  the  Obispado  reservoirs. 

GUAD.\LUPE  RESERVOIR. 

The  reservoir  is  a  covered  one,  of  rein- 
forced concrete,  and  its  capacitv  is  38.000  000 
liters   (10,000,000  gaU.V 

Excdiiiticn  and  E'v.haitkment. — The  heavy 
slope  of  ihe  ground  a:  the  selected  site  made 
the  circular  form  th*-  :i;i  st  desirable.  On 
the  low  side  the  ground  ■■  :.,  excavated  about 
2  m.  i6..56  ft.)  below  the  ■•rip.ina]  ground  line, 

♦Rearranged  from  " 
age  of  Jlonterrey,  N. 
Conwav,  Proc.  Am.  f 
1631. 


Water- \Aori,. 

;'rii!    .-^(-wer- 

L..    M.-xi-->  ■ 

•  '■  <i.    r:.  G 

<■■(■.  C.    E..   V. 

.   :--.\:n;vi.  p 

into  small  fragments  and  then  rolled  with  .3- 
toii  sectional  rollers  drawn  by  teams  of  4  and 
ij  mules,  which  assisted  in  disintegrating  the 
mass  thoroughly,  and  produced  by  constant 
wetting  a  homogeneous  and  compact  clay.  The 
excavation  and  embankment  were  left  so  that 
l.">  cm.  (.5.9  ins.)  of  trimming  could  be  done 
at  a  later  dale,  immediately  prior  to  the  lining 
of  the  reservoir.  The  excavated  material 
amounted  to  about  34,000  cu.  m.,  and,  of  this 
quantity,  31.-jii0  cu.  m.  were  used  to  form  the 
embankmcnl  :  llie  remainder  was  taken  to  a 
spoil  bank  innnediatcly  adjoining,  the  black 
earth  strippin-T  being  separated  and  reserved 
f<ir  covering  the  reservoir,  etc.     The  contract 


beginning  of  July,  1908,  to  permit  the  whole 
to  become  thoroughly  settled  and  consolidated 
prior  to  beginning  the  lining.  In  July  the  work 
of  trimming  the  embankments  and  excavating 
for  the  foundations  of  the  reservoir  columns 
was  commenced,  under  the  company's  own  ad- 
ministration, which  completed  the  entire 
work. 

Concrete  Liniiia  and  Roof. — The  general 
arrangement  and  details  of  the  side-walls, 
columns,  and  roof  are  shown  by  Fig.  1.  The 
principal  feature  consists  in  dividing  the  res- 
ervoir into  radial  sections  and  supporting  the 
roof  on  13-5  primary  and  670  secondary  beams, 
from   Wi  columns  spaced  as  follows : 


aiu;;tr\     I  i  .    li;i  I . 
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ruhmiiis. 

Outer  ring,  at  S4.23  m.  from  center Ki 

2d  ring,  at  :;7.SS  m.    from  center Hi 

od  ring,   at   21.51  m.   from   center JO 

4tli  ring,  at  1.^.41  ni.  from  centei- 1*0 

oth  ring,  at     S.77  m.  from  i-entcr li' 

6th  ring,  at     2.40  m.   from  center.... ."i 

Total    iar> 

The  inner  liottmn  (Hanictcr  of  the  reservoir 
is  70.32  ni.  cJ.Sii.iiJ  ft):  tlie  tipper  insiJe 
diameter  is  SI  m.  i  Jd.'i.iiS  ft.);  the  water 
depth  at  the  overflow  level  is  II  m.  (29%  ft.). 
Tlic  roof  was  designed  to  carry  a  dead  load 
(the  earth  cover)  of  l-'io  llis.  per  st].  ft.,  and 
a  live  load  of  lot)  lbs.  The  maximum  com- 
pressive tiller  stress  in  the  concrete  was  as- 
sumed at  WO  lbs.  per  sq.  in.  for  the  beams, 
and  at  3.10  lbs.  for  the  cdlumns.  a  low  figure, 
because  of  tlieir  eccentric  loading.     The  tensile 


the  colunuis  m  short  scctiims,  mold  the  radial 
and  secondary  beams  as  separate  members, 
and  then  place  them  in  position  with  derricks. 
At  the  same  time,  in  the  case  of  the  beams, 
it  was  important  not  to  sacrifice  either  the 
benefit  of  that  part  of  the  slab  which  is 
ordinarily  assumed  to  act  as  a  part  of  the 
beam,  or  the  additional  strength  due  to  con- 
tinuity :  and,  in  casi'  of  the  columns,  the 
strength  due  to  the  reinforcement  e.xtendin.g 
from  the  foundation  to  the  beams. 

The  T-beam  section  was  secured  by  notch- 
ing the  tops  of  the  moulded  members,  with 
notches  10  cm.  (3.0  ins.)  deep,  throughout  the 
lengths  of  the  beams.  ,\  computation  of  the 
maximum  flange  increment  shows  that  these 
rotches    are    sufficient    In    transfer    ihe    flange 


0  mules.  The  cars  returned  all  the  way  tu 
the  crusher  by  gravity.  These  cars  dumped 
the  m.-iterial  into  bins  on  the  high  ground 
j'hovc  the  reservoir:  from  there  it  was  hop- 
percd  into  cars  whicli  carried  to  the  mixer 
:dl  the  material  for  one  batch  of  concrete.  Two 
Xi).  I  .Smith  mixers  were  used,  and  from  25 
to  .'^0  hatches  per  hour  could  be  handled  in 
each  machine. 

The  concrete  was  transported  from  the  mix- 
ers to  place  in  Vz-cu.  yd,,  18-in.  gage,  swivel, 
steel  diimp-cars  pushed  by  J.wo  men.  All  the 
concrete  nsefl  in  the  bottom  of  the  reservoir, 
for  the  main  beams,  columns,  and  floor, 
amounting  to  about  2,460  cu.  m.,  was  dumped 
ibnnigh  a  chute  into  smaller  cars.  The  chute 
h:id    sii    man\-    baffle-plates    and    bnlts    that    it 


_Wfilt;''3  lu  Itv  pUctd  ic 
pOEitiou  after  SbuUers  are 
reiuo^ed  .^ -i'Lagging  ii 


ExpaD^joa  .loict 
ID  Concret.? 


,'  3Ruig  Vj  MctAl 


2  Lagging  io  8  W.dtlis 
to  be  Planed  smooth 
OD  face 


TjDderbide  of 
CircuDifereotial 
Beam. 


ELEVATION 


Fig.   2 — Slope    Wall    Forms   for   Guadalupe    Reservoir. 


strength  of  the  steel  was  taken  at  14,.j00  and 
16,000  lbs.  per  sq.  in.  The  twisted  steel  used 
for  the  column  reinforcement  was  made  at 
the  local  steel  plant,  but  for  the  beams,  etc., 
a  twisted  lug  bar,  of  higher  quality  and  a 
greater  permissible  tensile  stress,  was  used. 
The  total  quantity  of  steel  used  was  178  tons. 
It  was  calculated  that  the  load  on  the  column 
foundations  would  -  not  exceed-  1%  tons  per 
sq.    ft. 

General  Construction  lUid  lirection-  Scheme. 
— The  question  of  ordinary  forms,  requiring 
very  heavy  timber  work,  was  a  serious  one, 
as  suitable  lumber  is  very  expensive  in  Mex- 
ico ;  and  the  necessity  of  finishing  this  reser- 
voir before  the  end  of  the  first  term  allowed 
under  the  concession,  which  expired  on  Dec. 
31>  1008,  led  to  the  adoption  of  what  the 
writer  believes  is  an  original  scheme  for  so 
large   a    structure.     This   scheme   was   to   cast 


stresses  to  the  stem,  but,  for  .idditional  se- 
curity, flat  steel  bars  were  bent  to  a  Z-shape. 
and  embedded  in  the  top  of  the  beam  about 
00  cm  (23.0  ins.)  apart.  Continuity  in  the 
beams  was  secured  li\-  carrying  the  steel  to  the 
tops  of  the  beams  over  all  supports,  and, 
after  erection,  concreting  them  into  the  roof 
slab.  The  secimdary  beams,  after  e,-istnig. 
were  droped  into  recesses  left  in  the  radial 
beams   for  the  purpose. 

Concreting,  Mixing,  etc. — The  radial  beams 
.-ind   column   sections   were   cast   ;is   nearly   as 
possible    under    their    ultimate    positions:     the 
secondary   beams    ucre   cast    outside   and    ini 
mediately  adjoining  the  reservoir. 

The  rock  and  s.nid  was  brought  frnm  the 
Company's  crushing  idant,  in  3-cu.  yd.,  side- 
dump  cars,  running  ^u  a  30-in.  track  by 
gravitv  a  distance  of  1  km.  (0.(;2  mile),  the 
last   150   m.    M92   ft.)    requiring   hauling  with 


loembled  a  gra\  ity  mixer,  but,  although  it 
was  12  m.  (30.4  ft)  long,  it  efifectively  pre- 
vented  the    separation   of   the   materials. 

i'oneretc  Placinij  and  Molding. — The  square 
foundations  for  tiie  columns  were  deposited 
in  .ntu,  a  recess  being  left  for  the  reception  of 
the  pedestals,  which  were  molded  in  place 
afterw.ard.  The  ca[)itals  and  pedestals  were 
cast  in  one  piece,  and  the  columns  in  1.21-ni. 
(48-in.)  sections,  eight  .j-cm.  holes  being  left 
ill  them  by  using  wrought  iron  pipes,  held  in 
lilace  by  templates  and  removed  when  the 
castiims  were  about  3  hours  old.  The  col- 
umns were  erected  by  threadin.g  them  on  the 
l.'j~<-nim.  ( %-in. )  reinforcing  rods,  which  ex- 
tended from  the  pedestals  up  through  the 
capitals.  The  rods  were  in  two  lengths,  ;ir- 
ranged  to  laj)  alternately  at  one-fourth,  the 
center,  and  three-fourths  of  the  height  of  tin: 
columns.      In    erection.    :i    li,ght    timber    fr;niie 
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was  used  in  conjunction  with  the  derrick,  and, 
as  the  cohinins  were  placed,  the  reinforcing 
steel  was  grouted  solid  with  1 :2  cement  mor- 
tar. 

All  the  erection  was  done  with  a  combined 
stiff-leg  or  guy  derrick,  having  an  80-ft.  boom 
and   a   50-fl.   mast,   and    litted   with   a  30-h.p. 

PEDESTALS 


ELEVATION 


The  forms  are  shown  in  detail  by  Figs.  2  to 
4.  They  consisted  of  shutters  stiffened  with 
four  trapezoidal  trusses.  The  bottom  posts  of 
the  trusses  were  fixed  in  holes  formed  in  the 
foundation  block ;  they  were  propped  back 
from  the  embankment  at  the  top,  and  secured 
to  anchorages  bv  iron  rods. 


CAPITALS 


PLAN 


ELEVATION 


Fig.  3. — Column    Pedestal   and  Capital   Forms,   Guadalupe   Reservoir. 


properly  grouted  to  the  radial  ones.  The  lag- 
ging was  laid  diagonally,  so  that  the  short  di- 
ameter was  slightly  greater  than  the  distance 
between  the  beams.  This  greatly  facilitated  the 
removal  of  the  lagging,  as  it  was  merely  nec- 
essary to  strike  the  wedge-shaped  fillets  be- 
neath, and  turn  them  clockwise,  after  tearing 
out  the  end  lagging. 

The  writer  believes  that  the  adoption  of 
forms  of  this  type,  rather  than  the  ordinary 
kind,  led  to  a  saving  of  lumber  of  about  400,- 
000  ft.  B.  M.  During  the  erection  and  plac- 
ing of  the  concrete,  all  the  joining  surfaces 
were  carefully  picked  and  cleaned,  particular 
care  being  taken  at  the  junction  of  the  second- 
ary with  the  radial  beams,  and  the  upper  sur- 
faces of  all  beams  before  laying  the  roof  slab. 

After  the  greater  part  of  the  roof  was  com- 
pleted, the  floor  was  laid  in  those  sections 
where  it  was  protected  from  the  sun's  rays. 
The  concrete  was  placed  in  two  1.5-cm.  (5.9 
ins.)  thicknesses,  and  the  work  was  carried  on 
night  and  day,  without  any  joints.  The  laying 
of  the  floor  occupied  8  days,  or  an  average  of 
nearly  100  cu.  m.  daily. 

Proportions  of  Concrete. — .A.11  the  concrete 
work  was  brought  to  a  smooth  face  by  careful 
spading,  no  plastering  being  used  throughout 
the  reservoir,  except  in  the  superstructures. 
The  work  was  kept  well  watered  in  every  case 
for  about  15  days.  The  whole  of  the  concrete 
work  in  connection  with  the  reservoir  was 
completed  in  5%  months.  The  concrete  for 
the  columns  and  foundations  was  a  I  :3  :5  mix- 
ture,  the   aggregate   consisting   of  equal  parts 


Lambert  hoisting  engine.  The  derrick  was 
erected  seven  times  at  the  circumference,  and 
its  final  position  was  on  top  of  the  center  col- 
umns. The  moving  of  the  derrick  a  distance 
of  about  4o  m.  (147.6  ft.)  and  its  subsequent 
erection  occupied  usually  about  48  hours.  The 
erection  work  was  carried  on  continuously, 
day  and  night,  the  placing  of  the  whole  of 
the  radial  and  secondary  beams  and  columns 
occupying  2%  months. 

Forms. — As  the  erection  scheme  was  de- 
signed to  reduce  the  cost  of  forms,  econom- 
ical construction  was  of  considerable  impor- 
tance. The  wall  was  formed  in  40  panels, 
about  6  m.  (19.7  ft.)  wide  and  11.27  m. 
(37  ft.)  high.  The  chief  object  in  arranging 
them  in  this  manner  was  to  permit  an  expan- 
sion joint.  30  cm.  (11.8  ins.)  wide,  at  each 
panel;  this  joint  was  not  filled  until  after  the 
completion  of  the  roof,  when  the  temperature 
inside  the  reservoir  was  uniform  and  not  sub- 
jected to  such  .great  fluctuations  as  if  exposed 
alternately  to  the  hot  sun  and  comparatively 


Six  sets  of  these  forms  were  used  to  con- 
struct the  whole  wall.  The  concrete  was 
placed  in  position  through  stove-pipe  chutes, 
20  cm.  (7.87  ins.)  in  diameter,  in  continuous 
layers,  the  workmen  treading  and  spading  it 
well  as  it  was  deposited.  The  forms  were  al- 
lowed to  remain  4  or  5  days,  and  were  then 
struck  and  removed  to  another  section.  The 
pedestals  and  capital  forms  were  of  lumber, 
and  five  of  each  were  used  to  cast  the  total 
number  required.  In  the  column  sections  the 
outer  steel  forms  used  in  the  manufacture  of 
the  Estanzuela  pipes  were  adapted  for  this 
purpose.  The  radial  beam  forms,  shown  by 
Fig.  4,  were  arranged  with  internal  wedge- 
shaped  blocks  to  mold  accurately  the  recess 
for  the  secondary  beams.  The  bottom  forms 
were  left  attached  to  the  beams  for  28  days, 
but  the  sides  and  ends  were  removed  after 
24  hours.  Eight  forms  were  sufficient  for 
the  whole   13-5  beams. 

For  the  secondary  beams,  29  forms  were 
used    for   the   670   beams,   the   bottom   lumber 


PRIMARY  BEAM 


Fig.  4 — Roof   Forms,  Guadalupe   Reservoir. 


cool  nights.  The  range  of  temperature  dur- 
ing the  construction  [leriod  sometimes  amount- 
ed to  80°  F.  in  24  hours. 

The  expansion  joints  v,  ere  left  to  the  last, 
when  a  uniform  temperature  of  about  70° 
inside  permitted  the  filling  of  the  joints,  thus 
avoiding  all  trouble  from  expansion  cracks. 


also   bemg   left   until   they   were    mature     for 
handling. 

By  referring  to  the  cross-section  of  the  sec- 
ondary beam,  it  will  be  noticed  that  it  is  jug- 
shaped,  shelves  being  left  on  either  side  for 
the  support  of  the  roof  forms,  which  were 
placed   after   the   secondary   beams   had   been 


Fig.    5 — Column    Form,   Obispado    Reservoir. 


of  19-nun.  (%-in.)  and  38-mm.  (1%-in.) 
crushed  stone.  The  remainder  of  the  concrete, 
except  that  for  the  roof,  was  a  1 :2  :4  mixture, 
the  aggregate  also  consisting  of  equal  parts 
of  19  and  38-mm.  stone.  With  the  exception 
of  a  short  length  of  the  side-walls,  the  sand 
used  was  that  manufactured  by  the  company. 
When  the  crushing  plant  was  unable  to  pro- 
duce all  the  sand  required,  the  Hornos  sand 
was  used  in  the  side-walls  in  equal  propor- 
tions with  the  crusher  sand. 

OBISPADO   RESERVOIR. 

This  reservoir  is  rectangular  126-x81  m. 
(413.28x265.68  ft.)   and  has  a  water  depth  of 

4  _m.  (13.1  ft.).  It  was  built  in  excavatior^ 
with  floor  and  slope  walls  of  concrete.  The 
roof  is  slab  and  girder  construction  carried 
by  360  columns  spaced  5  m.  (16.4  ft.)  apart 
in  both  directions. 

The  concrete  mixing  plant,  which  consisted 
of  two  No,  1  Smith  mixers,  was  arranged  in 
connection  with  bins  and  hoppers  for  the  rock 
and  sand  on  high  ground  and  from  there  the 
material  was  conveyed  in  a  framed  timber 
gangway  carried  right  across  the  center  of 
the  reservoir.  From  this  central  platform  the 
concrete  for  the  columns  was  filled  from 
stages  placed  on  the  top  of  traveling  towers, 

5  m.  (164.4  ft.)  high,  which  were  run  between 
two  rows  of  columns  on  standard-gage  rails 
laid   on   the  floor  of   the  reservoir.     Bv   this 
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arrangement  24  columns  could  be  filled  from 
each  length  of  track.  A  main  narrow  track 
was  also  laid  right  around  the  reservoir,  with 
the  necessary  turn-outs. 

The  forms  for  the  columns,  primary  and 
secondary  beams,  are  shown  by  Figs,  5,  6  and 
7.  The  side  forms  for  the  primary  beams 
were  struck  in  24  hours,  so  as  to  economize 
lumber ;  but  the  bottom  lumber  was  left  in 
position  for  28  days.  To  avoid  much  unneces- 
sary timber,  the   secondary  beam   forms  were 
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11 
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FORM  FOR  CORBEL 


Fig.  6 — Primary   Beam   Form,  Obispado   Res- 
ervoir. 


■supported  at  the  ends  on   reinforced  concrete 
•corbels  cast  on  the  primary  beams. 

For  placing  tha  side-walls,  a  special  travel- 
ing form  was  used,  the  details  of  which  are 
shown  clearly  by  Fig.  8.  .\t  the  end  of  each 
form  an  expansion  joint  of  2-5  cm.  (9.84  ins.) 
■was  left  to  be  tilled  after  the  roof  was  placed 
in  position.  The  concrete  was  delivered  to  the 
wall  through  stove-pipe  chutes,  and  carefully 
spaded  by  workmen  in  the  limited  space  be- 
tween the  forms  and  the  embankment.  The 
wall  form  was  removed  after  .36  hours,  by- 
loosening  the  jacks  and  pulling  forward  the 
hooked  tie-rods. 

The  concretmg  of  the  roof  slab  was  car- 
ried on  continuously,  and,  when  partly  com- 
pleted, the  floor  was  laid  in  the  shade.  The 
bottom  layer  of  the  floor,  13  cm.  (.5.12  ins.) 
thick,  was  laid  in  continuous  panels  between 
the  columns,  and  brought  to  a  fairly  smooth 
surface.  On  this  surface,  after  keeping  it  wet 
for  10  days  and  then  allowing  it  to  dry  thor- 
oughly, a  layer  of  asphaltum,  supplied  by  the 
American  Asphaltum  &  Rubber  Co.,  of  Chi- 
cago, was  placed.  The  work  was  done  by  or- 
dinary IMexican  laborers  aftt-r  they  had  re- 
ceived a  few  days'  instruction  from  one  of  the 
Asphaltum  company's  superintendents.  The 
surface  of  the  lower  layer  was  kept  perfectly 
clean,  and  then  received  one  coat  of  "Pioneer" 
paint.  The  asphaltum,  heated  in  a  boiler  in- 
side the  reservoir  to  a  temperature  of  approxi- 
mately 42-j-  F..  was  then  poured  over  the  floor 
from  buckets,  in  a  layer  approximately  4  mm, 
thick.  Where  the  floor  joined  the  column 
pedestals,  and  at  each  new  panel  section,  a 
double  thickness  was  used.  The  labor  cost 
of  water-proofin.g,  includin.a  superintendence, 
•etc.,  amounted  to  .3.-3  cts.  (Mexican)  per  sq, 
m,  for  painting  with  "Pioneer"  paint,  and  5,4 
cts,  for  the  asphaltum  coating,  or  a  total  labor 
cost  of  8,7  cts,  per  sq,  m,  for  the  complete 
water-proofing.     This  cost  is  based  on  a  rate 


of  8.00  pesos  per  day  for  a  foreman,  and  1.00 
peso  for  each  laborer.  It  required  -JO  U.  .S. 
gals,  of  the  paint  to  cover  265,2  sq,  m,,  and 
an  average  of  about  6  1I)S,  of  asphaltum  for  1 
sq.  m. 

The  upper  concrete  layer  of  the  floor,  10 
cni.  (3.94  ins.)  thick,  was  placed  so  as  to  break 
joint  with  the  lower,  and  was  brought  to  a 
smooth  surface  with  wooden  floats  sheathed 
with  steel  and  reaching  across  the  panels.  In 
this  way  a  perfectly  smooth  surface  was  ob- 
tained  without   any   plastering.     The  concrete 


A  Discussion  of  the  Carr3dng  Capacity 
of  Bulb-Pointed  Concrete  Piles. 

BY    HUNLEY    ABBOTT.* 

In  soft  soils  pile  foundations  can  carry 
comparatively  large  loads  because  the  pres- 
sure, instead  of  being  imposed  on  the  unre- 
liable surface  soil  (as  it  would  be  by  masonry 
footings),  is  transferred  to  the  firmer  subsoil. 
The  failure  of  footings  resting  directly  on  the 
surface  is  due  to  the  inability  of  the  surface 
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Fig.  7 — Secondary   Beam   Form,  Obispado  Reservoir. 


for  the  beams,  cnlunuis,  side-walls,  and  floor 
was  a  l:2V^:4  mixture,  crushed  sand  and  stone 
being  used  throughout.  In  the  roof  slab  the 
mixture  was  1:2:3,  The  whole  of  the  con- 
crete work  of  the  rascrvoir  was  completed  in 
6  months,  by  the  company's  own  administra- 
tion. 

Comparison  of  Guadalupe  and  Obispado 
Reservoirs. — The  two  reservoirs  are  practi- 
cally of  the  same  capacity,  the  only  difference 
being  the  level  of  the  overflows  in  their  re- 
lationship to  the  roof,  which  gives  the  Obispa- 
do Reservoir  a  slightly  greater  capacity.  Some 
comparative  figures  may  be  of  interest,  owing 
to  the  differences  in  type  and  construction. 
Table  I  gives  the  comparative  quantities  of 
material  in  each  reservoir  proper,  that  is  to 
say,  exclusive  of  the  valve-houses,  lay-out  of 
grounds,  etc. 

The  total  cost  of  these  reservoirs,  includ- 
ing valve-houses,  by-passes,  and  the  length  of 
supply  pipe  where  the  by-pass  joins,  and  in- 
cluding all  engineering  expenses,  etc.,  but  ex- 
clusive of  the  cost  of  lands,  planting,  fencing, 
and  special  work  in  connection  with  the  for- 
mation of  parks,  was  as  follows: 

South  Reservoir:  394.000  pesos,  or  10..368 
pesos  per  million  liters  ($2,400  per  million 
gallons). 

Obispado  Reservoir  :  375,000  pesos,  or  9,375 
pesos  per  million  liters  ($2,150  per  million 
gallons). 

These  rates  may  be  re.garded  as  reasonable 
when  taking  into  consideration  the  special  dif- 
ficulties of  construction  in  Mexico,  and  the 
high  cost  of  all  imported  material,  on  which 
heavy  duties  arc  levied.  The  value  of  the 
materials  alone  in  these  reservoirs  amounted 
to  more  than  70  per  cent  of  their  total  cost. 


Surveys  for  a  project  involving  the  draining 
of  70,000  acres  of  bottom  land  in  Obion  coim- 
ty,  Tennessee,  have  been  completed  by  the 
Tennessee  Geological  Survey.  The  work  will 
cost  less  than  $1,000,000 


TABLE   I.— COMPARISON    OF   MATERIALS    IN  GUADALUPE     AND     OBISP.'VDO    RESICRVOIH.S, 


Earthwork : 

Total  excavation   

Placed   in   embankment 

Placed   in   spoil  banks 

Concrete: 

Column.s    fincUiding  foundations),.. 

Primary  beams   

Secondary  beams    

Side-walls   ..,,,- 

Roof  slab   

Floor  

Parapet  walls   

Total  concrete   

Reinforcing  steel   bars 

Expanded  metal  in  roofs,  slabs,  etc. 


Guadaloupe 

Reservoii-. 

Obispado 

Reservoir. 

Quantities 

Quantities 

in  cubic 

in  cubic 

No, 

meters. 

No. 

meters. 

34.00fi 

56,479 

31.500 

7.255 

2,5011 

49.224 

i:!5 

1.2411 

356 

543 

1.3s 

t)M 

374 

462 

6T0 

-.1:. 

1.252 

576 

1.  ■::■'• 

710 

Squai-e 

Squ.ire 

meters. 

meters. 

.-,,1.!0 

.">-'"> 

10.206 

1.020 

4.070 

7<n 

9.200 

2.120 

Hn 

_!■.:_:: 

105 

4.S40 

5.596 

Pounds. 

Founds, 

.I.ST.OOfi 

380,000 

S<]iiare 

Squar'- 

meters. 

meters. 

5.691 

10,490 

soil  to  transmit  the  load  to  the  subsoil  without 
compression  and  displacement.  By  using  piles, 
however,  the  load  is  carried  without  such  fail- 
ure. It  follows,  therefore,  that  when  piles 
are  placed  in  the  earth,  the  load  is  transmit- 
ted to  the  subsoil  by  an  instrument  or  medium 
of  increased  strength  and  rigidity,  i.  e.,  the  pile 
itself. 

The  purpose  of  this  article  is  to  study  the 
factors  which  determine  the  load  which  can 
be  transmitted  by  pile  foundations  to  the 
subsoil,  and  then  to  determine  the  most  eco- 
nomical method  of  increasing  this  carrying  ca- 
pacity. 

If  we  consider  a  pile  of  the  ordinary  type, 
as  in  Fig.  1,  we  find  that  at  some  level  A-A, 
the  total  load  on  the  pile  is  being  transferred 
to  the  soil  below  the  line  A-A  in  two  ways: 
(1)  by  the  soil  above  the  line  A-A,  and  (2) 
the  area  at  the  point  of  the  pile.  As  this  area 
is  very  small,  practically  all  the  load  on  the 
pile  is  therefore  transferred  to  the  subsoil  by 
the  overlying  earth. 

Now  the  pressure  thus  transmitted  down  to 
the  subsoil  by  the  earth  above  it  can  be  trans- 
mitted from  the  pile  itself,  by  but  one  method, 
frictional  adhesion,  between  the  pile  surface 
;md  the  particles  of  earth  in  contact  with  it. 
Thus,  re.gardless  of  the  .strength  of  the  sub- 
soil, the  load  carried  by  the  pile  is  limited  by 
the  frictional  adhesion  along  the  pile  surface. 
This  resistance  is  in  turn  dependent  on  the 
nature  and  amount  of  pile  surface,  texture. 
moisture  and  general  character  of  the  soil. 
Each  element  of  pile  surface  provides  a  carry- 
ing capacity  dependent  on  the  normal  pressure 
and  texture  of  the  soil  in  contact  with  it.  At 
any  level  the  total  pressure  is  the  summation 
of  the  elements  of  frictional  pressure  above 
that  level.  Hence,  the  greater  the  depth  the 
greater  is  the  total  pressure  being  transferred 
to  the  soil  beneath  that  level.  On  the  other 
band,  the  nearer  the  top  of  the  pile,  the  less 
is  the  frictional  resistance,  the  less  the  pres- 
sure transferred  by  the  surroundin.g  soil,  and 
hence  the  less  the  sectioiial  area  of  the  earth- 
solid  transferring  the  load.  .At  the  surface  of 
the  ground  the  area  under  pressure  is  zero. 
Thu.s  it  is  evident  that  the  earth  body  sur- 
rounding the  pil.e,  which  transmits  the  pres- 
sure, must  increase  in  sectional  area  as  the 
depth  increases. 

Mr,  E,  P.  Goodrich,  who  su,ggested  the  ex- 
istence of  a  conoid  of  this  form,  states: 

When  a  pile  is  supported  entirely  by  fric- 
tional resistance,  the  artual  region  supporting 
tlie  load  is  some  deep  .aroimd  level  at  which 
the  frictional  resistance  holding  the  pile  has 
been  transferred  through  the  earth  in  the  shape 
of  a  conoid  of  pressure,  the  base  of  which  gives 
■A  total  bearing  value  equal  to  the  load  and  a 
unit  bearing  value  which  the  earth  at  that 
lower  level  vvill  support.  Each  kind  and  degree 
of  compactness  will  give  a  different  angle  for 
(lie  slope  of  the  conoidal  surface. 

Now.  10  increase  the  carrying  capacity  of 
3  pile  we   must  increase  the   strength   of    the 
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metliuni  transferring  the  load  to  the  subsoil. 
As  has  been  seen,  the  medium  transferring  the 
load  on  the  pile  in  Fig.  1  is  a  conoidal  body 
of  earth,  and  the  pile  itself  acting  as  a  column. 
The  load  which  the  pile  itself  acting  as  a  col- 


sinking  cylinders  for  the  Papaghni  bridge  llu 
following  frictional  resistances  were  obtained 
l!i    xipper   sand 20S-22O  lbs.  per  sq.  ft 


black  clay. 
In  silt  below  clay. . . 
Tn   the  Imver  sand. . 


.350-560  lbs.  per  S(i.  ft, 
.272-428  lbs.  per  sq.  ft. 
.2.iS-316  lbs.  per  sq.  ft 


Fig.  8 — Traveling   Slope  Wall    Form.  Obispado    Reservoir. 


umn  can  transfer,  depends  upon  the  area  of 
the  base  of  the  pile  which  covers  the  subsoil. 
It  is  also  limited  b\'  the  crushing  strength  of 
the  concrete  in  the  shaft  of  the  pile.  The 
load  which  the  conoid  of  earth  can  transfer  to 
the  subsoil  is  dependent  upon  the  magnitude 
of  frictional  adhesion  between  the  i>ile  .surface 
and  the  soil  in  contact  with  it. 

The  frictional  resistaii'  ■  between  a  given  soil 
and  the  surface  of  a  pile  is  a  fairly  definite 
quantity.  Patton,  in  "A  Pr^ictical  Treatise  on 
Foundations,"  states  that  tiKtional  resistance 
varies  from  100  to  (iOd  !'!-.  per  s(|.  ft.,  de- 
pending on  the  nature  of  the  soil.  Mr.  Elmer 
C.  Corthell  in  "Allowable  Prt=sures  on  Peep 
Foundations.''  gives  the   following'  data:     "In 


111  sinking  cylinders  for  the  Chittrivatri 
bridge,  the  frictional  resistance  was  "23:^  to  377 
lbs.  per  sq.  ft.,  through  33  ft.  of  sand,  10  ft. 
of  clay,  and  7  ft.  of  clay  and  sand  clay  and 
boulders.  Through  33  ft.  of  sand,  10  ft.  of 
clay  and  3  ft.  of  sand  and  clay,  the  frictional 
resistance  was  2f)3-3C2  lbs.  per  sq.   ft. 


At  La  Koehellc  niul  Rocqiicfort.  as  reported  In 
the  minutes  of  the  nu'etins  of  the  In.stitute  of 
I 'nil  Engineers,  Vol.  1..  page  112,  the  frictional 
resistance  was  found  to  be  164  lbs.  per  sq.  ft. 

In  silt  at  Laurlent,  123  lbs.  per  sq.  ft.  (Col- 
soii,  "Notes  on  Docli  Construction.") 

In  firm  sand  of  good  quality,  Dutch  engineers 
estimate  friction  on  piles  at  614  lbs.  per  sq.  ft. 

In  another  portion  of  the  same  report  a  sum- 
mary of  data  poliected  shows  that  in  two  cases 
of  eyliiuler  piers  the  average  frictional  resist- 
ance was  540  lbs.  per  sq.  ft.  Gravel  gave  thi 
greatest  resistance  and  mud  Iho  least. 

Twiiity-three  examples  of  masonry  piers 
showed  an  average  frictional  resistance  in  sand 
and  gravel  of  322  lbs.  per  sq.  ft. 

Five  examples  of  walls,  quay.s  and  other 
structures  showed  an  average  frii'lional  resist- 
.uiee   of  270  lbs.   per  sq.  ft. 

We  may,  therefore,  assume  as  a  basis  for 
calculations  four  different  surface  soils:  (1) 
Firm  sand  or  gravel,  in  which  the  frictional 
resistance  equals  57.5  lbs.  per  sq.  ft. :  (2)  Firm 
clay,  in  which  the  frictional  resistance  equals 
■l.")0"  lbs.  per  sq.  ft. :  (3)  Medium  clay  or  sand, 
in  which  the  frictional  resistance  equals  2-jO 
lbs.  per  sq.  ft.:  and  (4)  Soft  clay,  alluvium 
and  silt,  in  which  the  frictional  resistance 
equals  100  lbs.  per  sq.  ft.  The  load  a  pile  can 
carry  in  frictional  adhesion  will  depend  on  its 
surface  area  and  the  soil  it  penetrates.  -As- 
sume as  average  piles,  (l)':i  large  tapered  pile 
30  ft.  long,  diameters  18  ins.  at  top  and  fi  ins. 
.•it  bottom,  and  (2)  a  large  cylindrical  pile, 
diameter  1(1  ins.  The  surface  areas  of  these 
Iiiles  will  be  P4.3  sq.  ft.  and  12-5.7  sq.  ft.,  re- 
spectively. Thus,  in  a  medium  clay  the  large 
04.3  X  2.50 

tapered  pile  will  support =  11.8  tons. 

2,000  lbs. 
and       the       cylindrical       pile       will      support 
12").7  X  250      ' 

—  =  15.7  tons  loadln.e.  by  fr/ictional 

2.0(10  lbs. 

resistance.  .A  wooden  pile  would  have  some- 
what less  surface  than  the  tapered  concrete 
jiile  and  would,  therefore,  carry  somewhat  less 
load  by  frictional  resistance. 

Now  the  load  carried  by  any  of  these  piles 
in  frictional  resistance  will  be  increased  by  in- 
creasing the  diameter  of  the  pile,  that  is,  the 
square  feet  of  frictional  surface,  and  by  in- 
creasing the  pressure  of  the  earth  against  the 
pile.  Larger  diameter  necessitates  more  con- 
crete per  pile,  a  large  shell  (if  one  is  used), 
and  thus  a  more  expensive  pile.  Increase  of 
pressure  of  earth  against  the  pile  surface 
necessitates  driving  piles  on  closer  centers, 
hence,  more  piles  and  therefore  greater  foun- 
dation cost.  We  may  conclude  then  that  an 
increase  in  foundation  strength  resulting  from 
an  increase  in  frictional  resistance  will  en- 
tail a  large  increase  in   foundation  cost. 

In  addition  to  the  load  carried  by  fric- 
tional adhesion, "these  piles  are  also  carrying 
load  by  the  direct  pressure  of  their  bases  on 
the  subsoil.  It  remains  to  investigate  the 
magnitude  of  this  carrying  capacity  and  by 
what  means  and  with  what  cost  it  can  be  in- 
creased. 

The  four  surface  soils  considered  above, 
providing  575.  450,  250  and  100  lbs.,  frictional 
resistance,  can  carry  even  at  the  surface  of 
the  ground  direct  bearing  loads  ranging  from 
1  to  7  tons,  a  shown  by  the  Tables  I  and  11 : 

TABLE  I— SAFE  BEARING  PC'R^ER  OF  SOILS. 

I  As    given    in    "Allowable   Pressures    on  Deep 

Foundations."  by  E.  C.  Corthell.) 

The  pressures  of  stable  structures  on  fine  sand 
ranse  from  2.25  to  5. SO  tons;  average.  4.5. 

On  coarse  sand  and  gravel,  2.4  to  7.75  tons: 
average.  5.1  tons. 

Sand  and  clay,  2.5  to  S.5;  average.  4.9  tons. 

Alluvium  and  silt,  1.5  to  6.2:  average,  2.9  tons. 

Hard  clav,  2.0  to  S.O;  average,  .-j.OS. 

Hardpan.   3.0   to  12;   average,   S.7  tons, 

Clav  4.50   to   5.60:   average,   5.2   tons. 


TABLE    III.-  ESTIMATED    CARRYING    CAPACITY  OF  30 

-FT.  B1IT.B  POINTED  PILES: 

17 -IN. 

S'I'EM    AND    3 
Nature  of  subsoil. 

-FT.    BULB. 

Rock.     Haidpan 

Clav  and    Compact  Silt  and 
gravel.        sand,     alluvium. 

.Sale  bearing  power,  tons  per  sq.  ft 

Surface    materials.                         Frie.  ibs^  per  sq. 

15 
Tons. 
144.7 
136.3 
123.0 
113.0 

10 

Tons. 

109.4 

101.0 

S7.7 

77.7 

7                  5 
Tons.          Tons. 
SS.l              74.2 
79.7              63.5 
66.4              52.2 
56.4              42.2 

2 
Tons, 
52.6 

I'^irm   i']a\'                             450 

44.2 

Sand    ..." 250 

Soft  (.lav.  mud.  silt,  etc 100 

30.9 
20.9 
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TABLE  II.— SAFE  EEAPaXG  POWER  OV  VAR- 
IOUS SOILS. 

(Fi'om    a    "Treatise    on    Masonry    Construction," 
by  I.    O.   Baker.) 

Safe  bearing  power. 
Tons  per  sq.  ft. 
Kind    of   Material.  Min.     Max.       Av. 

Rod;,     the     liarilest       in      tliick 
layers,    in    native   bed 200         ..         

Rock,  equal  to  the  best  ashlar 

masonry    2.=3         30         27. .j 

Rock,    equal    to   the   best   brick 

masonry     15         20         17. f. 

Rock,   equal  to  poor   brick   ma- 
sonry          5         10  7.5 

Clay,  in  thick  beds,  always  dry     C  S  7. 

Clay,    in    thick   beds,    moderate- 
ly  dry    4  6  5. 

Clay,   soft    1  2  1.5 

Gravel    and    coarse    sand,    well 
cemented     S         10  9. 

Sand,    dry,    compact    and    well 
cemented    4  fi  5. 

Sand,    clean    dry 2  4  3. 

Quicksand,    alluvial   soils,etc 5      1  .73 

Down  under  the  surface,  any  of  these  soils 
would  carry  a  somewhat  greater  load,  by  rea- 
son   of    the    snpcrincumlunt      w-eight      which 


Straight  Pile:  Tons. 

F'rictional    resistance    15.70 

Direct  col\UTin   loading 6.9i! 

22. GG 
Assume  now  that  tlu;  diameter  of  the  base  of 
a  pile  were  increased  to  .'5  ft.  as  shown  in 
Fig.  2.  Disregarding  for  the  present  the  cost 
of  obtaining  tliis  enlarged  footing,  let  us  in- 
vestigate what  increase  in  carrying  capacity 
would  be  obtained.  A  :{  ft.  diameter  base  h.ts 
a  projected  area  of  7.10  scj.  ft.  Thus  in  the 
case  considered  this  base  would  provide  an 
additional  direct  column  loading  of  7.10  X  .'>  = 
3.5,.')  tons.  Assuming  that  the  columns  of  the 
pile  provided  the  same  frictinnal  resistance  as 
the  straight  pile,  we  have : 

Pile   with    Enlarged    Base: 

Frictional    resistance    

Direct    column    loading 


Tons. 

15.70 

35.5 

51.2 
Thus,  the  total  carrying  capacity  of   a  pile 
is  doubled  by  increasing  the  base  area  of  the 
pile  to  7.1   sq.   ft.     The  cost   of  obtaining  this 


:---ri-tr;7.,, 

■th 


i+ry-iTritr 


CngConfg 
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causes  compression.  Furthermore,  as  we  go 
deeper  into  the  earth's  surface,  the  soil  be- 
comes firmer  in  natural  te.\ture,  imtil  at  some 
depth  we  strike  bardpan  and  lirm  rock.  In 
general,  therefore,  the  direct  liearing  power 
of  the  earth  increases  as  the  depth  increases. 
The  magnitude  of  this  direct  bearing  power  will 
vary  with  the  site.  In  one  case  we  might 
find  a  loose  earth  capable  of  providing  200  fbs. 
frictional  resistance  overlying  a  subsoil  whose 
direct  bearing  power  is  10  tons  per  square 
foot ;  in  another  case  we  might  find  the  same 
surface  soil  overlying  a  sulisoil  whose  direct 
bearing  power  is  only  3  tons  per  square  foot 
Before  considering  these  possibilities,  let  us 
assume  that,  with  a  surface  soil  of  medium 
clay  capable  of  providing  2'/)  lbs.  frictional 
resistance,  the  subsoil  at  a  depth  of  30  ft.  can 
support  a  direct  bearing  load  of  -5  tons  per 
square  foot.  This  bearing  power  would  be 
readily  obtained  with  a  firm  sand  or  clav,  as 
may  be  seen  from  the  table.  The  base  "area 
of  the  tapered  pile  is  0.20.5  sq.  ft.,  of  the 
cylindrical  pile  1.30.5  sq.  ft.  The  safe  bear- 
ings are  0.20-5  X  .5  =  1.03  tons  for  the  tapereil 
pde.  and  1.39,5  X  .5  --  0.96  tons  for  the  cvlindn 
cal  pile. 

Repeating  the   fi.gures    for    frictional    resist- 
ance and  direct  column  loadin.g  we  have: 
Tapered  Pile:  Tons. 

Frictional    resistance    118 

Direct    column    loading 1.03 

12.cS3 


increased    carrying    capacil.s    depends    on    bow 
the  enlarged  base  i^  obtained. 

If  a  concrete  pile  with  a  base  ji  this  shape 
were  jetted  into  place,  or  made  by  excavating 
with  an  e.xpanding  ilrill.  or  by  using  air  or 
hydraulic  pressure,  the  cost  would  not  warr:iiit 
the  increase  in  strength  obtained.  The  .sim- 
plest method  of  obtaining  the  enlarged  footing 
is  to  bulge  it  out  down  in  the  ground.  This 
method  has  not  only  proven  to  be  inexpensive, 
but  advantageous  in  that  the  very  process  of 
bulging  or  mushrooming  out  the  foot,  com- 
Iiresses  the  surronndin.g  soil  and,  therefore, 
increases   its  bearing  power. 

The  process  of  formin.g  the  idle  is  .as  fol- 
lows: The  casing  and  core  fitting  into  it  are 
I'rst  driven  together  to  the  re(|uired  depth. 
The  lower  end  of  the  core  projects  a  few  feet 
l^elow  the  end  of  the  casing.  After  driving  is 
completed  the  inner  core  is  withilrawii.  leav- 
ing the  casing  in  the  ground.  It  is  to  lie  noted 
tb.it  the  casing  does  not  reach  to  the  very  . 
bottom  of  the  cylindn<;i!  bole.  \ow  a  small 
batch  of  concrete  is  lUniiped  into  the  casing, 
f.-dling  down  to  the  xery  bottom.  The  core, 
which  has  a  c:ist  slee!  point,  and  is  now  used 
as  a  raininer.  i>  lowered  into  the  casing  and 
driven  down.  lben.l>\  displacin.g  the  concrete 
at  the  bottom  oi  tli<  hole,  and  forcing  it  out 
into  the  surroiindiiii;  soil.  The  operation  is 
repeated  :  nuire  concrete  is  dropped  to  the 
bottom  of  the  bole  :iiid  rammed  out  again. 
When    sufticieiil      co::.rete      has     been      used 


(about  1(!  cu.  ft.)  to  make  the  base  3  ft.  in 
diameter,  the  casing  is  filled  to  the  top  with 
concrete  and  withdrawn  from  the  ground. 
This  leaves  the  completed  concrete  pile  down 
in  the  earth. 

The  economy  of  increasing  the  carrying  ca- 
pacity of  a  pile  by  this  method  is  self-evident. 
The  only  costs  that  need  be  considered  are 
additional  concrete  and  labor.  The  additional 
cost  for  the  few  cubic  feet  of  concrete  used 
in  the  foot,  evidently  adds  but  sli,ghtly  to  the 
total  cost,  and  the  simple  method  of  making 
the  base  necessitates  no  additional  labor  and 
requires  but  little  additional  time.  In  fact, 
37  40-ft.  piles  have  been  driven  in  one  day  by 
two  pile  drivers,  and  practical  experience  has 
shown  that  a  concrete  pile  with  an  enlarged 
base  may  be  formed  in  the  ground  at  a  cost 
no  greater  than  that  necessary  to  drive  the 
ordinary  type  with  which  a  far  smaller  carry- 
in.g  cajiacity  is  obtained. 

The  accompanying  table  .gives  the  carrying 
capacities  of  pedestal  piles  under  different  soil 
conditions.  The  surface  soils  are  the  four 
previously  assumed.  At  the  same  time  a  sub- 
soil bearing  power  is  assumed  and  in  each 
case  a  different  subsoil  is  considered  as  exist- 
ing beneath  the  various  surface  soils.  The 
surface  area  with  the  pedestal  pile  is  based 
on  a  17  in.  diameter  stem  (which  is  the  col- 
umn actually  used  with  piles  of  this  type)  and 
the  assumption  that  the  surface  of  the  foot 
provides  the  same  frictional  resistance  as 
would  a  corresponding  length  of  17  in. 
diameter  pile  column.  This  assumption  errs 
on   the   safe  side. 


Cost    of    Keeping    Work    Horses    in 

Canada. 

The  average  cost  of  keeping  a  work  horse, 
valued  at  $180,  in  Canada,  is  shown  in  the  fol- 
lowing itemized  account  wdiich  we  abstract 
from  the  Canadian  Engineer.  The  figures  are 
based  on  the  practice  of  keeping  stable  from 
November  till  June  and  turning  the  horses  out 
to  jiasture  during  the  remaining  five  months 
of  the  year : 

Interest  on   money  invested $     0.00 

Decrease   in   value  per  year 12.00 

Risk  on   horse  per  year 5.00 

Four   sets    of    new   shoes 5.50 

Extra    setting    5.00 

Wear  and   interest  on  harness 3.00 

Clipping   in    the   spring 1.25 

Grooming   .-^iid    care    for    ye.ar 35.00 

Pasture     «...       7.50 

Straw    for    bedding    2.80 

Grain.  .'.C50  lbs.,  at  $1.25  per  cwt 5S.12 

Hay.   15.295  lbs.,   at  .$S  per   ton 25.18 

Cost  of  stable  room   per  year 8.00 

Gross    cost    for   one    year $177.35 

Value    placed    on    manure 30.00 

Net    cost    per    year $147.35 

Net    cost    per    day .40 

I'sually,  in  the  cartage  and  transport  serv- 
ice, the  teams  turn  out  to  work  at  (i  :45  a.  m. 
Feedin.g  is  done  in  the  morning  from  4:30 
to  5  o'clock,  by  the  regular  barn  men,  whose 
duties  are  to  attend  to  the  feeding  and  the 
stables  of  from  25  to  30  horses,  and  in  some 
cases  as  many  as  48  animals.  The  teamsters 
reach  the  barn  from  5:30  to  fi  o'clock.  They 
have  nothing  to  do  with  the  feeding  of  their 
horses,  but  each  man  has  to  care  for  his  own 
team  and  harness,  and  everything  is  done  by 
the  companies  to  stimulate  a  pride  on  the  part 
of  the  driver  in  the  fitness  and  attractiveness 
of  his  hitch.  F.ach  man  is  supplied  with 
brushes,  combs,  dressings,  cloths  and  whatever 
he  can  use  in  caring  for  his  ieam  and  harness, 
and  no  r|Uestions  are  asked,  no  matter  how 
often  the  brushes  are  worn  out  or  the  bot- 
tles emjiticd.  The  teams  come  in  as  near  12 
o'clock  as  their  work  permits,  and  at  night  as 
near  si.x  as  possible ;  in  such  haulage  work, 
however,  teams  may  be  from  two  to  three 
hours  late. 

.■\t  the  Dominion  Transport  Company's 
barns.  Montreal,  the  feeding  is  18  lbs,  of  inixed 
grain  per  day  in  three  equal  amounts;  20 
lbs.  of  hay  per  day.  most  of  it  being  given  at 
night.  The  grain  feed  is  made  up  of  oats, 
bran  and  molasses  mixed  in  the  following  pro- 
portions: 70  lbs.  oats,  15  lbs.  bran,  15  lbs.  mo- 
lasses, the  molasses  in  this  mixture  bein.g  two- 
thirds  water.  This  is  found  to  be  a  most  sat- 
isfactorv   ration. 
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Shape  of  Air  Hammer  Drill  Bits. 

In  spite  of  al!  that  has  hcoii  written  about 
the  proper  shape  of  drill  hits  for  ditTcrent 
machines  and  diflferent  conditions,  writes  Mr. 
G.  E,  Wolcott  in  the  Miniiiti  and  Siicniific 
Press,  there  is  still  considerahle  ignorance  or 
inisunderstandinR  of  the  proper  reipiisites. 

Of  first  importance,  in  considering  the  mat- 
ter,  is   the   distinction   between    two   types   of 
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Fig.   1. 


sloping  liars  and  the  eflfect  they  have  upon  the 
behavior  of  the  drill  bit  and  upon  the  cutting 
capacity  of  the  drill.  There  is.  first,  that  class 
of  machines  in  which  the  air  goes  through  the 
sloping  bar  before  going  to  the  piston.  By 
this  arrangement  a  slight  vibration  up  and 
down  is  i)rodnced  and  the  bit  partakes  of  this 
motion.  Tliis  style  of  stoping-bar  is  exempli- 
fied in  most  of  the  older  machines,  such  as 
the  Murphy,  Hardsocg.  Shaw  and  Eclipse. 
Second,  there  is  that  class  in  which  the  ma- 
chine is  held  up  by  a  constant  air  pressure,  as 
in  the  Weaugh  and  Cleveland.  In  these  ma- 
chines the  bit  is  held  firmly  against  the  rock 
with  little  vibration.  The  difference  in  effect 
of  these  arrangements  is  reflected  in  the 
cutting  capacity  of  the  machine  and  the  dif- 
ficulty of  turning  the  bit  in  the  hole.  The 
first  style  gives  a  machine  that  will  turn 
easily,  but  has  a  lower  drilling  capacity,  while 
the  second  gives  a  machine  that  will  turn  with 
difficulty  but  lias  a  higher  cutting  capacity  for 
the  same  air  consumption.  It  is  evident,  there- 
fore, that  the  second  arrangement  is  the  more 
economical  if  the  drill  bit  can  be  so  shaped  as 
to  overcome  the  difficulty  incident  to  turning 
it  in  the  bole.  A  machine  has  often  been  con- 
demned where  a  proper  understanding  of  this 
point  would  have  overcome  the  difficulty.  Fig- 
ure 1  shows  the  construction  of  a  bit  which 
has  been  made  to  overcome  the  objection  of 
difficult  turning  and  which  has  been  widely 
adopted  for  air-hammer  machines.  The 
dimensions  given  are  such  as  would  ordinarily 
be  used  for  a  starter  bit  where  1%-in.  ribbed 
steel  is  used.  The  oliject  of  the  high  center 
is  briefly  this.  When  starting  a  hofe  with  a 
square  bit  it  is  always  found  that  there  is  a 
tendency,  nir.re  or  less  pront.unced,  accordin.g 
to  the  nature  of  the  rock  and  t!ie  sliape  of  the 
face,  for  the  ';■!•.  to  rotate  ab.iui  one  corner  of 
the  steel  rather  than  alioLit  the  center.  The 
result  is  either  a  liroken  carper  or  difficulty  in 
getting  the  hole  started,  or  both.  With  the 
high  center,  the  latter  strikes  the  rock  first 
and  rotation  about  the  center  is  easily  effected. 
The  residt  is  that  no  difficulty  or  loss  of  time 
is  experienced  in  starting  a  hole.     .Vnother  ail 


vantage  is  that  the  drill  stays  sharp  longer 
than  with  a  square  bit.  The  tendency  in  any 
bit  is  for  the  outer  corners,  which  have  the 
most  cutting  to  do,  to  wear  away  or  become 
blunt  first.  With  the  high  center  the  cutting 
is  more  c(iually  distributed.  In  the  illustration 
the  angle  between  the  faces  of  cutting  edge 
has  been  shown  as  .00°.  The  e.xact  angle  is 
not  luaterial,  but  it  is  of  the  utmost  importance 
that  it  should  not  be  acute.  It  is  natural  to 
iinagine  that  a  sharp  bit  ineans  fast  cutting, 
but  the  reverse  of  this  is  frequently  the  case, 
especially  with  the  second  type  of  stoping-bars 
mentioned.  In  Fig.  2  is  illustrated  the  reason 
for  this.  In  a  has  been  represented  by  the 
wedge  A  the  conditions  which  exist  on  a  bit 
with  a  DO"  angle,  and  in  h,  conditions  with  a 
bit  having  an  acute  angle.  Suppose  these 
wedges  to  be  drawn  along  the  smooth  surface 
,v.s  and  to  meet  the  obstruction  o.  The  difficulty 
in  p.assing  over  the  obstruction  will  be  pro- 
portional to  the  angle  .r.  The  result  is  that 
with  a  sharp  bit  either  the  obstruction  must 
lie  broken  olT  by  the  force  exerted  in  turning 
the  drill,  or  the  point  of  the  bit  will  be  broken. 
In  this  case  the  operator,  rather  than  the 
machine,  does  the  work  of  breaking  the  rock. 
With  a  slight  interruption  in  the  turning,  the 
difficulty  at  once  increases  as  the  hammer  is 
continually  striking  and  the  relative  hei.ght  of 
the  obstruction  constantly  increases  until  it  is 
impossible  to  turn  the  bit.  Another  reason 
for  the  blunt  edge  is  that  a  hard  temper  may 
lie  given  it  without  danger  of  breakage,  and 
in  drilling  hard  ground  this  is  a  prime  re- 
quisite. Often  the  importance  of  having 
proper  steel  with  proper  bits  is  not  fully 
realized  and  too  little  attention  is  given  to 
this  point.  The  result  is  that  in  many  cases 
hundreds  of  dollars  are  lost  every  month  in 
wa.ges  paid  to  men  who  are  doing  nothing  but 
waiting  for  steel  or  trying  to  perform  w-ork 
with  such  tools  as  render  it  impossible  to  ac- 
complish good   results. 


Methods  and  Costs  of  Driving  Tunnel 
Drifts  in  a  Nevada  Mine. 

The  average  costs  in  making  the  records  of 
tunnel  driving  are  not  much  less  than  the  costs 
of  average  tunnel  driving,  the  principal  ad- 
vantage being  the  speed  at  which  the  work  is 
accomplished.  This  has  been  the  case  in  the 
records  made  at  the  diflferent  mines  of  the 
Consolidated  Mines  Company,  of  which  Mr. 
Claude  T.  Rice  writes  in  the  Engineering  and 
Mining  Journal  and  from  which  we  abstract 
the  following  information  on  the  methods  and 
costs  of  work  on  three  separate  drifts.  All 
the  work  is  done  by  means  of  small,  one-man 
piston  drills.  The  drills  used  by  the  com- 
pany were  A50  IngersoU-Sergeant  machines. 
.An  air  pressure  of  about  80  lbs.  per  sq.  in.  at 
the  machine  w'as  used.  It  is  thought  that  the 
driving  of  2()0  ft.  in  a  ox7.5-ft.  drift  with  only 
one  working  face,  in  30  days  is  a  record  for 
two-shift  work  with  only  two  men  working 
on  each  shift,  a  machine  man  and  a  shoveler. 

The  rock  in  wliich  the  driving  was  done  is 
dacite.  in  which  the  feldspars  have  been 
changed  to  alunite,  while  there  has  been  an 
addition  of  some  silica  in  much  of  the  rock 
in  which  these  drifts  were  driven.  The  rock 
is  in  general  good  drilling  and  good  breaking 
ground,  requiring  but  little  timber  as  the  costs 
for  timbering  indicate.  But  wherever  there 
has  not  been  much  silicification  of  the  dacite 
when  it  was  altered,  the  rock  is  dead  and  will 
not  throw  "its  mud"  on  water  holes,  requiring 
frerpient  use  of  the  scraper. 

Wet  spots  were  struck  in  places  in  all  these 
drifts,  but  in  few  instances  was  there  enough 
water  to  require  the  men  to  wear  slickers. 
While  the  water  hampered,  the  mucker  during 
trammin.g.  owin.g  to  the  chafing  of  his  body 
by  the  wet  clothes,  this  was  to  a  large  ex- 
tent offset  by  the  fact  that  the  moisture 
"killed"  the  powder  smoke  quickly. 

In  ;ill  the  drifts  the  machine  man  drilled 
fruni  a  cross  bar  and  had  to  make  two  setups 


to  get  in  the  round.  He  made  it  a  point  to 
finish  the  holes  drilled  from  above  the  bar  by 
noon.  In  the  case  of  the  record  drift  the  ma- 
chine man  mucked  while  the  shoveler  ate  his 
lunch. 

The  ground  in  the  different  drifts  broke 
with  from  8  to  10  holes  per  round.  The 
round  as  drilled  by  the  men  who  made  the 
record  is  fairly  typical  of  the  other  drifts. 
They  used  in  most  of  the  ground  2  roof  holes, 
2  breast  holes,  3  cut  holes,  1  easer  (drilled  in 
front  of  the  center  cut  hole)  and  2  lifters. 
The  easer  was  drilled  about  4  ft.  deep ;  the 
cut  holes  about  8  ft.  deep  and  the  other  holes 
from  ii  to  ()%  ft.  This  required  about  65  ft. 
of  holes  to  be  drilled  with  two  setups  of  the 
machine  to  be  made  each  shift,  besides  tearing 
down  and  blasting.  The  main  obstacle  in 
makin.g  the  record  was  the  mucking,  although 
the  ground  did  not  break  ahead  of  the  holes. 
The  machine  man  generally  gets  the  honor  of 
records,  but  the  problem  in  small  drifts,  where 
the  rock  is  of  usual  hardness,  is  really  to  get 
the  broken  rock  out,  rather  than  the  round  in. 

The  following  table  gives  the  progress  and 
costs  per  lin.  ft.  of  all  the  work.  In  the  case 
of  the  Laguna  drift  the  advance  per  shift 
averaged,  during  the  month,  4  ft.  4  ins.,  but 
during  the  last  four  shifts  the  men  drove  the 
drift  ahead  21  ft.  or  an  average  of  5  ft.  3  ins. 
per  shift.  The  average  amount  of  waste 
broken  per  shift  was  13  tons  and  the  shoveler 
had  to  tram  this  waste  in  cars  holding  21  cu. 
ft.,  a  distance  of  800  ft.  The  men  did  not  do 
;my  timbering. 

In  the  Combination  mine,  shown  in  the  sec- 
ond column  of  the  table  the  men  advanced  the 
drift  228  ft.  in  the  27.5  days,  or  an  average 
advance  of  4  ft.  2  ins.  per  shift.  The  men 
also  placed  five  sets  of  timbers,  which  was 
the  equivalent  of  driving  another  15  ft.  so 
that  their  real  advance  per  shift,  had  they 
done  no  timbering  would  have  lieen  about  4 
ft.  5  ins.  or  slightly  greater  than  that  of  the 
men  who  made  the  record  of  260  ft.  in  30 
ilays.  The  length  of  tram  in  this  drift  was 
1,200  ft.;  so  considering  that  the  main  prob- 
lem in  these  small  drifts  is  the  mucking,  this 
drift,  in  many  respects,  represents  the  best 
work. 

In  the  Jumbo  drift  the  work  progressed  203 
ft.  in  29  days.  This  is  at  the  rate  of  3  ft. 
(1  ins.  per  shift.  There  was  a  tram  of  1,200 
ft.  and  the  temperature  was  over  80°  F.  In 
all  these  drifts  the  men  had  to  lay  the  track. 


'ngCorrtg  b 

Fig.  2. 


In  this  fast  driving,  the  men  worked  on  a 
day-pay  bonus  system.  Up  to  an  average  of 
1  ft.  of  advance  per  day  per  inan  working  in 
the  drift  (four  per  day  as  there  were  two  on 
each  shift  in  all  these  instances),  the  men 
were  paid  by  the  day.  For  all  distance 
driven  above  that  footage  the  men  were  paid 
a  bonus  of  $1  per  foot  per  man  in  the  Laguna 
and  Jumbo  drifts,  while  in  the  Combination 
drift  as  the  conditions  were  more  favorable, 
the  iTien  were  paid  a  bonus  of  50  cts  per  man 
per  foot. 

In  regard  to  the  cost  per  foot  of  the  drift, 
it  must  be  borne  in  mind  that  at  Goldfield 
framed  timbers  cost  at  the  rate  of  4  cts.  per 
ft.  B.  M. :   10  per  cent  dynamite  costs  14.5  cts. 
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per  lb.  at  the  mine  and  that  the  wages  are  $4 
for  machine  men  and  $3.75  for  shovelers  per 
8-hr.  shift.  The  reason  that  the  cost  of  hoist- 
ing is  so  low  in  the  record  drift  is  that  a 
good  deal  of  the  waste  was  used  for  filling  in 


are  placed  8  ft.  on  centcr.s  and  parallel  with 
the  temporary  track  grade.  There  arc  two 
tiers  of  struts,  the  lower  tier  is  so  located  as 
to  carry  the  temporary  track.  The  upper  tier 
of   stints   is   located   to  give   14V^   clear   space 


laid  in  asphalt,  and  an  8-in  course  of  concrett 
was  to  he  placed  outside  of  the  brick.  Upon 
request  of  the  contractors  the  Board  of  Super- 
vising I'.ngineers  made  a  series  of  tests  of 
water])rooring   compounds,   to   be   mixed   with 


Fig.    1 — General    Profile  of  Old   and    New  Tunnels  for   Street   Railway  Tranc    Under  the    River  at   LaSalle   St.,    Chicago. 


COST    PER    FOOT    OF   DRIVING    DRIFTS. 
GOLDFIELD.    NEV. 

Corabina- 

I.aguna     tion  Jumbo 

drift.      ilrift.  i.lrift. 

Distance  driven,   ft 26ii           -28  JOb 

Number    of    days    of    two 

siiifts  eaeli  worked :;ii             -~^A:  -tt 

Advance    averaged    per    s- 

hour   shift    4t't.liii.    tft.Sin.  :itt.()in. 

Number    of    men    woi'l\in^ 

on    each    shift :;               2  i' 

Distance  trammed,   ft .SiMi         1200  1200 

Machine-drill,    charge' $0.41       $0.37  $0.51 

Timber    0.64         0.26  0.21 

Explosives    1.00         0.93  1.02 

Datjor   4.24         2.91  4.15 

Hoisting=    0.28         0.63  1.02 

Total  cost   per   foot $(;..".7       $.").10       $6.91 

'In  calculating  tlie  machine  iM»st.  whicli  cov- 
ers the  cost  of  machine-drill  repairs,  new  parts, 
lubricant  and  compressed  air.  the  average  fig- 
ur.e  of  last  year  for  this  itt-nt  is  used,  which 
was   $1.S3   per   machine   shift. 

-'Part  of  waste  from  drift  used  as  filling;  in 
tlie  stopes. 


stopes  below  that  level, 
the  waste  was  hoisted  ti. 


)ther  cases  al 


surtacc. 


Methods    of    Constructing    the    Land 

Sections  of  the  La  Salle  Street 

Tunnel,  Chicago. 

During  the  past  year  work  has  been  in 
progress  for  the  reconstruction  of  both  the 
land  sections  and  river  section  of  the  LaSalle 
St.  tunnel,  Chicago.  This  work  involves  the 
removal  of  the  old  brick  tunnel,  which  was 
lost  by  flooding  four  years  ago,  the  sinking  of 
the  new  concrete  lined  steel  tubes  for  the  river 
section  ;  the  construction  of  the  north  and 
south  connections  of  the  river  tunnel  with  the 
future  Chicago  subways,  and  the  construction 
of  a  temporary  approach  for  surface  cars, 
which  win  be  used  until  the  subways  are  put 
in  operation.  This  article  will  describe  the 
work  of  the  construction  of  the  approaches 
only.  A  description  of  tlic  work  on  the  river 
section  will  be  given  in  a  future  issue. 

The  entire  length  f)f  the  tiumel  and  ap- 
proaches is  2,000  ft.  The  grades  of  the  sub- 
ways approaching  the  river  section  will  be 
3  per  cent  and  that  of  the  temporary  track 
leading  to  the  surface  will  be  0  per  cent.  Fig- 
ure 1  shows  a  general  plan  and  profile  of  the 
tunnel  which  will  serve  the  reader  as  a  key  in 
locating  the  various  sections  as  represented  by 
the  other  drawings.  As  far  as  possible  the 
new  tunnel  has  been  designed  to  meet  the 
requirements  of  the  permanent  subway  con- 
struction. To  this  end  the  sidewalls  of  the 
permanent  design  arc  continued  for  the  entire 
length  as  may  be  seen  by  reference  to  the 
cross-sections.  At  the  beginning  of  the  rise 
of  the  temporary  grade,  the  permanent  arch 
is  omitted  and  a  single  bnrc  temporary  arch  is 
substituted.  This  arch  runs  longitudinally  on  a 
.grade  practically  the  same  as  that  of  the  tem- 
porary track,  and  ends  at  its  intersection  with 
the  street  grade.  The  side  walls  are  built  up 
as  high  as  40  ft.  acting  as  abutments  f(jr  this 
arch.  Instead  of  increasing  the  thickness  of 
the  walls  where  the  hci.ght  is  increased,  a 
series  of  reinforced  concrete  stmts  l%x2%  ft. 
are  built  between  the  side  walls.     These  struts 


above  the  rail  .■!  the  temporary  grade.  These 
struts  support  the  temporary  grade  and  are 
also  designed  to  act  as  columns  in  tak- 
ing the  effect  of  the  earth  iiressures  at  the 
back  of  the  hi.gh  walls  of  the  tunnel.  When 
the  temporary  trestle  is  removed,  the  struts 
also  will  be  removed,  and  the  permanent  arch 
will  be  placed.  The  arches  were  dcsi.gned  to 
withstand  a  heavy  loose  fill  as  it  was  regarded 
as  possible  that  the  entire  work  would  be  doiu- 
in  open  cut. 


I 


the  ceincul,  which  resulted  in  allowmg  the  use 
of  McCormick  waterproofing  compound.  The 
'Board  of  .Supervising  Kngineers  allowed  the 
substitution  of  an  integral  compound  for  the 
purpose  of  hastening  the  tunnel  work,  but  de- 
sires it  be  understood  that  the  waterproofing 
of  brick  and  asphalt,  which  was  called  for  in 
the  specifications  and  used  for  a  portion  of 
the  work,  is  giving  entire  satisfaction. 

The   construction   work   was   started  on   the 
open    approach    sections    in    the    fall    of    1909, 


Fig. 


2 — View  Showing  the  Open  Cut  Work  at    the  South  Approach  to  the  LaSalle  St.  Tun 
nel.   Chicago,   Working    Platform    Supported    on   the    Bracing. 


The  design  of  the  upper  part  oi  the  high 
walls  of  the  open  .ipproach  as  shown  by  Fig. 
(i  is  peculiar,  'fliesr  runnel  walls  were  re- 
quired to  support  the  guard  railings  on  the 
street  level  and  llic  opening  was  narrowed  to 
provide  as  much  -.tri  et  surface,  as  possible. 
The  walls  wcr.'  tlu  rv  tore  ])rojccted,  toward  the 
center  and  tin  owrh.ing  was  designed  to  be 
made  by  using  ibe  innnel  centering  of  the 
single  bore  arch,  ilii-  effecting  a  considerable 
saving  in  borh  !,il  ■■,   .iiul  forms. 

The  tunnel  was  ilcsigned  ori.giually  to  be 
waterproofed    with    .n    8-in.    course    of    brick 


aiul  only  the  \\url<  on  the  sections  necessary 
to  be  done  in  open  cut  has  thus  far  been 
prosecuted.  The  balance  of  the  land  work 
will  be  done  in  tunnel.  The  oiien  cut  section 
.at  the  south  end  of  the  tunnel  lies  between 
Randolph  and  Lake  streets,  as  indicated  liy 
Fig.  1,  and  that  on  the  north  end  of  the  work 
lies  between  Michigan  and  Kinzie  streets.  The 
sides  and  extreme  ends  of  each  of  these  cuts 
were  enclosed  with  a  row  of  United  States 
Steel  sheet  piling  4.'>  ft.  long.  The  work  pro- 
ceeded slowly  during  the  winter  principally 
on   account   of  the   removal   of  public   utilities. 
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This  was  done  by  the  corporations  occupying 
the  street. 

Excazation. — On  the  south  end  excavation 
was  started  in  .-\pril  and  on  the  north  end 
somewhat  later.  Narrow  gage  tracks  were 
laid  in  tho  approach  to  the  old  tunnel.    The  walls 


buckets  to  prevent  the  adhesion  of  the  clay. 
A  gang  of  18  men  averages  from  IdO  to  11.5 
buckets  of  2  cu.  yd.  capacity  in  8  hours.  The 
work  is  handicapped  by  rain  because  the  clay 
when  too  wet  must  be  dug  entirely  with 
shovels. 


Fig.  3 — Plan  of  Bracing  Showing  Truss  and    Metho:!    of    Suspending     Bracing     from     the 

Sheet  Piling. 


and  invert  were  broken  out,  and  the  material 
was  trammed  in  1  cu.  yd.  cars  toward  the 
Lake  St.  end  of  the  cut  to  a  hoist.  The  cars 
were  here  hoisted  and  mechanically  tipped 
into  wagons  driven  under  the  chute.  This 
method  of  excavation  proceeded  until  the 
excavating  forces  were  concentrated  at  the 
south  end  of  the  cut  to  clean  up  a  section  for 
beginning  the  invert.  This  made  a  consid- 
erable grade  in  the  industrial  tracks  and  in 
July  a  new  method  of  handling  the  excavated 
material  by  means  of  a  Carson  machine  was 
put  into  use.  The  buckets  were  dumped,  as 
before,  into  wagons  at  the  end  of  the  cut. 

It  may  be  mentioned  here  that  the  only  dif- 
ference between  the  methods  of  handling  the 
work  at  the  north  end  and  those  used  at  the 
south  end  was  the  use  of  a  cableway  instead 
of  a  Carson  machine.  The  cost  of  handling 
the  material  by  either  method  was  about  the 
same,  but  the  cableway  interferred  less  with 
the  other  work  as  it  did  not  have  to  be  sup- 
ported on  the  bracing  and  was  not  in  the  way 
of  other  operations. 

The  material  excavated,  after  the  old  tunnel 
walls  and  invert  were  disposed  of,  consisted 
of  heavy  blue  clay  of  about  the  consistency 
of  putty.  This  is  most  difficult  to  excavate. 
The  .general  method  of  attacking  it  was  first 
to  excavate  in  the  center,  making  a  berm 
about  4  ft.  high,  and  then  to  attack  the  berm 
with  Bonnell  knives  working  the  vertical  face 
of  the  berm  back  toward  the  sides.  The  ex- 
cavation in  the  center  is  done  with  short 
round  pointed  shovel  i.  two  men  facing  each 
other  and   forcin.-  |i.^des  into  the   clay 

about  8  ins.   apar  lying  out  the  piece 

between  the  shovels.  .\  pail  of  water  is  kept 
handy  so  that  the  shovels  may  be  wetted  to 
prevent  the  sticking  of  the  clay  to  them.  The 
clay  knives,  which  have  been  previously  de- 
scribed in  these  pages,  are  handled  by 
two,  three,  or  four  men.  They  carve 
out  of  the  bank  a  long  rounded  strip 
of  clay  which  is  picked  up  by  an- 
other man  and  thrown  in  the  car  or  bucket. 
It  is  often  necessary  to  sprinkle  each  piece 
with  sand  and  to  put  sand  into  the  cars  and 


Bracing. — Owing  to  the  weight  of  the  rows 
of  buildings  several  stories  high  on  each  side 
of  the  cut.  it  was  necessary  to  provide  an 
elaborate  bracing  between  the  rows  of  steel 
sheet  piling  which  were  40  ft.  apart.  The 
system  used  by  the  contractors  was  unique. 
It    provided    for    carrying    the    weight    of     a 


was  carried  on.  It  further  provided  for  its 
construction  from  the  top  down  as  the  exca- 
vation was  carried  down  and  also  for  the  re- 
moval of  bracing  as  fast  as  the  concrete  was 
carried  up.  These  advantages  were  possible 
because  the  entire  system  was  suspended,  its 
entire  weight  being  carried  on  the  sheet  piling 
at  the  sides.  Cables  were  run  through  holes 
at  the  tops  of  the  sheet  piling  and  licavy  wal- 
ing timbers  were  tied  and  suspended  in  the 
cables.  Upon  these  walling  timbers  the  top 
tier  of  transverse  bracing  timbers  were  rested 
and  the  rest  of  the  tiers  of  timbers  were  sus- 
pended by  bolts  to  the  top  tier.  A  drawing 
showing  a  section  of  the  timber  bracing  is 
given  by  Fig  3.  It  will  be  noted  from  the 
figure  that  a  truss  is  constructed  between  the 
upper  two  tiers  of  bracing  to  stiffen  the  struc- 
ture vertically  and  wedge  blocks  arc  forced 
between  the  steel  sheet  pilin.g  and  the  bracing 
to  take  the  lateral  pressure  of  the  earth  against 
the  steel  sheeting.  Fig.  4,  which  shows  the 
first  method  of  tramming  the  excavated  ma- 
terial, also  shows  the  system  of  bracing. 

Forms. — The  first  work  done  on  forms  was 
the  driving  of  the  Wakefield  sheathing  to 
form  the  outside  face  of  the  tunnel  wall. 
This  wood  sheathing  was  driven  only  far 
enough  inside  the  steel  sheathing  to  allow 
clearance  for  the  steam  hammer.  The 
Wakefield  was  left  in  place.  This  method 
of  making  the  outside  form  was  re- 
quired in  order  to  prevent  the  excavation  of 
any  material  outside  the  tunnel  walls  and 
thereby  avoid  the  possibility  of  a  settlement  of 
the  ground  which  might  occur  with  back  filling 
and  the  weight  of  the  adjacent  buildings. 
Near  the  north  end  of  the  cut,  however,  this 
sheeting  was  left  out  as  the  line  of  sheeting 
was  far  enough  away  from  the  steel  sheet 
piling  so  that  the  clay  stood  up  without  sup- 
port, making  several  feet  of  berm  inside,  the 
steel  piling.  The  Wakefield  piling  was  made 
with  three  planks  laid  flat  to.gether  and  with 
the  edges  of  the  two  outside  planks  project- 
mg  2  ins.  beyond  the  edge  of  the  center  one. 
These  nailed  together  made  a  tongued  and 
.grooved  pile.  The  center  plank  was  3x12  ins., 
the  inside  plank  2x12  ins.  so  as  to  make  the 
continuous  surface  required  for  the  concrete 
wall,  while  for  the  outside  plank  2x8  ins.  was 
wide  enough  to  serve  the  purpose.  The  piling 
was  2i'!  ft.  long.  For  driving  it  a  4,700-lb. 
.Arnott  steam  hammer  suspended   from  a  stiff 


Fig.  4 — View  Showing   Upper  Two  Tiers  of 

ming     Excav 

platform  laid  upon  it  for  one-half  its  width 
and  upon  which  material  for  concrete  was 
dumped    from   wag<ins   and  all   concrete   work 


Bracing  in   Place  and   First  Method  of  Tram- 
ated    Material. 

leg  derrick  was  used.  The  crew  consisted  of 
1  engineer,  1  firemen  and  1  nigger  head  man 
on  the  machine.     Because  of  the  interference 
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of  the  bracing  and  the  difhcuk  location  live 
men  were  required  to  guide  the  hammer  and 
place  the  piles,  although  in  ordinary  work  only 
three  men  would  be  necessary.  From  28  to  35 
piles  a  day  were  driven. 

The  other  form  work  consisted  of  the  in- 
terior wall  faces  of  the  tunnel  and  the 
arches.  Fig.  8  is  reproduced  from  the  con- 
tractor's plan  of  these  forms..  It  shows  an 
elevation  and  plan.  The  shiplap  was  placed 
outside    of    the    vertical    studs    and    on    the 


the  mixer  carried  the  concrete  directlx  tn 
place  in  the  forms.  The  mi.xer  was  built  uii.in 
skids  which  traveled  along  the  platform  nn 
rollers.  The  accompanying  photo.graph,  Fig. 
2,  illustrates  the  arrangement. >>  for  mi.xina  thi: 


upon  ihf  working  platform.  It  was  trans- 
ported frcjHi  the  piles  to  the  mixer  in  wheel- 
I'arrows.  The  mixer  was  supplied  with  an 
elevating  charging  hopper  so  that  wheelbar- 
rows were  ilumped  into  it  directly   from    the 
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Fig.  5 — Section   A  A  of  Tunnel. 


Fig.  8 — Section    B    B   of   Tunnel. 


steel  ribs  which  were  bent  m  a  shop  to  the 
radius  of  the  arch.  This  method  of  placing 
the  lagging  loosely  on  the  rigid  skeleton  frame 
makes  the  removal  of  the  forms  very  easy 
and  results  in  the  least  harm  'to  the  form 
material.  Aliout  21)  carpenters  and  helpers 
were  continuously  employed  on  the  work,  their 


concrete  and  Fig.  11  shows  tlie  nioutli  of  thr 
chute  ready  for  depositing  the  concrete  ni 
the  center  wall  and  arches.  In  laying  the  in- 
vert concrete,  sections  30  ft.  long  were  taken 
at  a  time.  This  work  followed  directly  upon 
the  cleaning  up  of  the  excavation  the  concret- 
ing   usuallv    being    done    the    follownig    shift. 


platform.  TIk-  w.ills  were  concreted  in  -j-ft. 
sections  vertically,  so  that  each  section  poured 
required  the  removal  of  one  tier  of  bracing. 
I'he  acrhes  were  concreted  in  sections  of  2ii  Ini 
ft.  Above  the  arches  of  the  permanent  work 
the  bracing  was  left  in  as  it  was  needed  to 
snpivirt    the    working    platf'irm.      The      walls 
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Half    Section    EE    and    GG. 
Figs.  6  and  7 — Sections  G  G  and  E  E  of  Tunnel. 


tinie  being  divided  between  the  work  on  the 
forms  and  the  bracing.  The  forms  were  left 
in  place  1.")  days  after  concreting. 

Concreting. — The  concrete  was  mixed  in  a 
1/3  cu.  yd.  Marsh-Capron  mixer  which  was 
located  on  the  platform  supported  on  the  brac- 
ing.    A  flexible  chute   from  the  discharge  of 


The  nivcrt  concrete  wa^  mixed  with  1  part 
Marquette  cement,  3  parts  torpedo  sand,  and 
G  ])arts  of  iy2-in.  liroken  stone.  The  bal- 
ance of  the  concrete  work  was  built  of  a 
1:2:4  mixture.  The  concrete  gang  consisted 
of  about  30  men.  Material  for  concrete 
was      hauled      in      and      dumped      in      piles 


were  poured  with  the  timbers  passing  through 
lioxes  placed   for  them. 

Reinforcing. — The  concrete  work  was  heavi- 
ly reinforced.  The  average  amount  of  steel 
u.^ed  was  about  50ii  lbs.  per  lin.  ft.  of  tunnel. 
In  order  to  secure  accurate  spacing,  the  rods 
were  wired  together  over  the  arch.  The  vcr- 
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tical  reinforcing  bars  were  hooked  at  tlie  end 
and  suspended  as  shown  in  Fig.  11.  1  he 
blocks  used  for  holding  the  reinforcing  away 
from  the  forms  were  of  concrete. 

Future  Ji'urk: — The  balance  of  the  work  of 
the  construction   of  the   land   sections  of   the 


Surveying  Methods  Employed  for  Un- 
derground  Excavation. 

The  mctliods  employed  in  surveying  mines 
differ  somewhat  from  those  employed  for 
other   underground   excavations.     The   survey 


vey  point,  is  screwed  into  each  pipe.  The  ele- 
vation of  these  points  is  ascertained  and  all 
levels  are  run  from  them  as  permanent  bench- 
marks. 
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Fig.    J  —View    Showing    a    Section    of    Invert   with     Reinforcing     Bars     Ready    to     Receive 
Concrete.     Wall   Forms  Built  Up  to  Bottom    Tier  of  Bracing. 
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tunnel  will  be  done  by  the  tunneling  method. 
This  decision  was  reached  by  the  Board  of 
Supervising  Engineers  for  the  purpose  of 
maintaining  the  street  without  interruption  to 
traffic.  The  contractor  had  proposed  carry- 
ing on  the  work  with  the  aid  of  a  steel  shield 
but,  on  account  of  the  many  obstructions  un- 
derground, and  the  trouble  of  working  a 
shield  through  the  old  tunnel  another  method 
was  devised  by  the  engineers.  This,  in  brief 
consists  of  sinking  of  two  shafts,  one  on  each 
side  of  the  river,  and  prosecuting  a  main 
drift  at  the  elevation  of  the  invert  of  the  new 
tunnel.  The  work  from  the  north  shaft  will 
proceed  north  and  from  the  south  shaft  as 
far  south  as  it  is  possible  to  use  the  tunnel 
method.  The  main  drift  at  the  level  of  the 
invert  will  be  solidly  timbered  and  afford  a 
means  of  taking  care  of  the  excavation  as  the 
tunneling  is  prosecuted. 

At  different  points,  for  example  30  ft.  apart, 
there  will  be  side  drifts  leading  off  from  the 
main  drift,  which  will  be  excavated  to  the  full 
height  and  about-  10  ft.  in  width.  The  side 
drift  will  then  present  space  for  constructing 
10  lin.  ft.  of  tunnel  as  called  for  on  the  plans. 
As  it  will  take  several  days  to  complete  eacli 
of  these  sections  of  tunnel,  it  will  afford 
ample  time  for  the  concrete  to  set  and  be  able 
to  carry  the  load  of  the  existing  tunnel  above 
it.  After  this  the  next  10  lin.  ft.  of  tunnel 
adjoining  the  first  series  of  side  drifts  will  be 
attacked  in  the  same  manner.  By  this 
method  a  third  series  of  side  drifts  will  com- 
plete the  tunnel. 

The  work  is  being  done  for  the  Chicago 
Railways  Co. — Mr.  John  M.  Roach,  President 
—by  the  M.  H.  McGovern  Co..  who  have  as- 
sociated with  them  Messrs.  J.  .A.  Charles,  and 
R.  H.  Green  of  Chicago.  The  designs  were 
made  and  the  work  is  being  carried  out  under 
the  direction  and  supervision  of  the  Board  of 
Supervising  Engineers,  Chicago  Traction, 
which  has  charge  of  all  street  railway  recon- 
struction in  Chicago.  Mr.  Bion  J.  Arnold  is 
Chief  Engineer,  Mr.  Geo.  Weston  represents 
the  city,  and  Mr.  Jno.  Z.  Murphy  represents 
the  Chicago  Railways  Co.  Mr.  William 
Artingstajl  is  Division  Engineer  of  the  Board. 
Mr.  J.  H.  Harris  is  Division  Engineer  of  the 
Chicago  Railwavs  Co. 


of  a  mine  often  follows  the-  actual  excavation, 
whereas  the  surveys  for  construction  work 
precede   the  excavation   work. 

Mr.  Paul  A.  Gow,  in  the  Enqinecring  and 
Milling  Journal  describes  his  methods  of  sur- 
veving  at  Butte,  Mont.,  from  which  we  ab- 
stract portions  useful  to  engineers  in  con- 
struction   work. 


Fig.    10 — Plan    of     Inside     Wall     and     Arch 
Forms. 

The  surface  surveys  consist  of  the  location 
of  corners,  shafts,  buildings,  roads,  fences, 
pipe  lines,  tanks,  and  also  shovi'  the  5-ft.  con- 
tours. Platting  is  done  by  co-ordinates,  to  a 
scale  of  40   ft.  to  the  inch.     The  co-ordinate 
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Fig.  11 — View  Showmg  a  Section  of  Arches    with    Reinforcing    Bars    Wired     Together     in 
Place.     The  Concrete  Chute  from  the  Mixer     Is  Shown. 


.'Ml  surveys,  both  surface  and  underground, 
are  run  from  an  established  base  line  about 
500  ft.  long,  situated  upon  firm  ground.  This 
base  line  is  marked  by  two  iron  pipes  6  ft. 
long,  which  are  set  in  concrete.  An  iron  plug, 
with  a  hole  drilled  in  the  center   for  the  sur- 


lines   arc   200   ft.   apart,  making  o-in.   squares 
on  the  maps,  which  are  38  .x  44  ins. 

From  the  base  line,  surveys  are  run  to  points 
near  the  various  shafts,  one  point  being  lo- 
cated directly  in  front  of  one  of  the  com- 
partments of  each  shaft. 
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In  establishing  a  linr  al  llu-  iH.ttum  of  a 
sliaft  two  plumbing  wires  arc  used  for  estab- 
lishing points  on  the  line.  A  plumbing  board 
is  made,  for  suspending  the  pUunbing  wires, 
which  is  about  G  ft.  long  and  supports  two 
reels  which  can  be  adjusted  by  sliding  along 
the  board.  Under  each  reel  is  a  lug  with  a 
vertical  slot  at  the  end.  in  which  the  wire 
rests  when  let  out.  These  lugs  carrying  the 
wires  may  be  moved  in  or  out  to  bring  the 
wires  in  line  with  the  transit.  A  plank  is 
nailed  on  each  side  of  the  shaft  to  support  the 
plumbing  board.  The  wires  are  brought  ap- 
proximately into  line  with  the  transit  by  shift- 
ing the  plumbing  board  on  the  supports.  The 
reels  are  then  set  so  that  the  wires  will  clear 
the  wall  plates  when  lowered.  Both  wires 
should  not  be  lowered  at  the  same  time  as 
they  are  apt  to  swing  and  tangle.  Fifteen- 
pound  plumb  bobs,  made  in  the  form  of  a 
cross,  are  attached  to  the  wires  and  hung  in 
buckets  of  water  with  about  an  inch  of  oil 
on  top  of  the   water. 

After  the  bobs  have  been  attached,  the  wires 
are  set  by  screwing  the  lugs  in  or  out  till  the 
wires  come  in  line  with  the  transit. 

I'ndergrounJ    the    transit    may    be    lined    in, 


after  the  linincling  ha^  pr'ivrrr'nl  a  few  feet, 
by  setting  up  and  shii'ting  iiack  and  forth 
until  the  luie  of  inllnnatiop  occnpics  the  plane 
of  the  wires. 

In  order  to  avuiil  ha\in.n  the  helper  stand 
in  the  sh.aft  to  iliuininate  tin-  wires,  five  or 
six  candles  are  placed  in  a  caii<lli  box  having 
tracing  cloth  tacked  over  the  front,  and  this 
is  hung  on  a  nail  behind   the  wires. 

In  making  plumbings  it  is  grnerally  most 
satisfactory  to  plumb  not  ovn  lilKi  ft.  If  it  is 
required  to  make  a  plumbing  fr  ^ni  the  surface 
to  the  l,00o-ft.  level,  instead  of  dropping  the 
wires  from  the  surface  to  that  level  it  is  best 
to  plumb  to  the  ."lOd-fl.  level  and  then  make  an- 
other pUmibiiig  from  there  to  the  1,000- ft. 
level.  If  the  wires  are  dropp<'<l  l.<*0'>  ft-  ^it 
one  plumbing  it  takes  some  time  for  them 
to  come  to  rest  if  the  shaft  is  wet  or  windy. 

In  the  double-wire  method  with  a  base  of 
from  •'!  to  3.j  ft.  a  very  slight  movement  or 
swing  of  the  wires  will  throw  the  courses  out 
appreciablv.  In  wet  and  windy  shafts  the 
swing  of  the  wires  is  irregular  and  it  is  difti- 
cult   to  split  the  distance  of  the  swing. 

Double-wire  plumbings  arc  always  made 
twice  and  for  ordin.ary  work  should  chci  k 
within   '2'. 


Survey  noints  underground  are  marked  by 
brass  screw-eyes  driven  into  plugs  which  are 
marked  by  numbered  brass  fags.  The  transit 
is  always  set  uj)  under  the  point.  When  a  drift 
is  timlicred  and  it  is  impossible  to  put  plugs 
in  the  back  the  point  is  put  on  a  cap.  Points 
on  timber  often  hold  for  a  considerable  time, 
but  when  the  timbers  carry  much  weight  they 
.ire  quite   apt  to   move. 

While  the  enpinecr  is  setting  up  the  transit 
the  helner  hangs  up  the  back-sight  lamp  and 
then  goes  ahead  to  put  in  the  point  for  the 
foresight.  From  this  point  the  helper  hangs 
a  plumb  bob  and  gives  the  sight  by  holding 
a  candle  shaded  by  a  piece  of  tracing  cloth 
behind  the  phnnh  line.  After  the  angle  has 
been  taken  and  double<l,  the  distance  is  meas- 
ured with  a  100-ft.  tape  graduated  to  tenths 
and  hmidredths  for  the  entire  length.  In  case 
the  distance  is  over  100  ft.,  one  point  or  as 
many  as  reeiuired  are  lined  in.  Horizontal 
distances  are  measured,  no  vertical  angles  be- 
ing taken  except  in  surveying  raises.  The 
instrument  man  holds  the  zero  end  of  the  tape 
.in  the  instrument  and  the  helper  reads  the 
t.-ipe,  moving  it  up  and  down  on  the  plumb 
Hne  and  reading  the  shortest  measurement. 


ROADS      AND      STREETS      SECTION 


Highway  Legislation.* 

Adequate  transportation  lacilities  are  a 
vital  factor  in  the  prosperity  and  civilization 
of  any  country.  They  are  essential  to  the  de- 
velopment of  its  agriculture  and  manufac- 
tures, to  the  working  of  its  forests  and  mines, 
and  to  the  spread  of  education  and  enlighten- 
ment among  its  citizens.  This  necessity  ha.-, 
been  recognized  by  the  foremost  nations  ol 
every  age  and  steps  taken  to  meet  it  liy  im- 
proving the  methods  of  transportation  then 
current. 

In  the  United  States  a  movement  for  inter- 
nal improvements  was  projected  almost  con- 
temporaneously with  the  establishment  of  the 
Federal  Government.  This  lirst  took  the 
form  of  highway  improvement  through  the 
construction  of  toll  roads  by  private  corpora- 
tions and  the  building  of  national  highways 
by  appropriations  from  the  National  Govcrn- 
nient.  These  appropriations  for  national 
highways  w'ere  continued  l>y  Congress  for  a 
period  of  nearly  half  a  century,  and  a  total  of 
about  $I4,lii>O,0it0  was   thus  appropriated. 

In  lt<3-2,  however,  the  steam  locomotive  was 
invented  and  an  era  of  railroad  <levelopment 
followed.  It  was  believed  by  man\-  that  the 
development  of  railroads  would  obviate  the 
necessity  for  highwa\  improvement,  and,  con- 
sequently, all  efforts  at  improving  the  public 
highways  of  the  country  were  soon  aban- 
doned. During  this  period  of  activity  in  rail- 
road construction  many  thousands  of  miles  of 
railroads  were  built. 

The  success  and  energy  attending  this 
ni'ivement  for  developing  the  facilities  for 
railroad  transportation  throughout  the  coun- 
try is  evidenced  by  the  fact  that  today  we 
have  practically  23"),000  miles  of  railroad,  cost- 
ing about  $l-j,-")0li,0OO,000,  including  equipment 
and  carrying  annually  about  fluO,000,000  pas- 
sengers and  more  than  l,-"i(i0,OO0,tlO0  tons  of 
freight.  During  this  period  railroad  freight 
rates  have  fallen  from  TVs  cts.  per  ton  mile, 
in  about  1837,  to  'iV2  mills  per  ton  mile,  or 
about  one-tenth  the  original  rate,  arid  yet, 
even  at  this  low  rate,  the  annual  receipts  of 
the   railroads   amount   to   about   $1,800,1100,000. 

The  cost  of  ocean  transportation  has  been 
reduced  ever  more  phenomenally  than  railroad 
transportation,  and  has  reached  such  astonish- 
ingly low  figures  that  it  now  costs  only  2:2 
cts.  per  bushel  to  carry  wheat  from  New- 
York  to  Liverpool,  a  distance  of  :i.ui)0  miles. 
These  rates  have  remained  practically  un- 
changed  for  a   number  of  ye.irs.   which  would 

♦Paper  by  L.  W.  I'agc,  Diroeior  tj.  S.  Ofllcc 
of  Public  Roads,  pre.sonteil  at  tne  meeting  of 
the  American  Road  Builder.s'  As.sociation  at 
Indianapolis.  Dec.   6-9.   1910. 


indicate  that  the  mininnnn  reduction  has  been 
praclic.-illx'  n  aelud  ni  railroad  and  i.cean 
rates. 

From  the  liTegciing  l.acts  it  is  evident  th.at 
we  cannot  Impe  for  much  further  reduction 
m  railroad  and  ocean  rates  This  does  not 
mean,  however,  that  all  of  our  tr;insprirta- 
tion  iiroblems  iiave  been  solved,  nor  that  there 
can  le  no  further  s.aving  in  our  cost  of  haul- 
ing, because  the  pulilic  roads  throughout  the 
ccmntrv.  which  constitute  the  primary  means 
ot  transportation  for  all  agricultural  products, 
for  main  millions  of  tons  of  forest,  mine  and 
manufactured  products,  ,ind  which  for  a  large 
percentage  of  f;iriners  are  the  only  avenues  of 
transportation  leading  from  the  point  of  pro- 
duction to  the  point  of  consumption,  are  prac- 
tically in  as  uniinproved  comlition  today  as 
the\    were  one  hundred  years  ago. 

r,\  re.ison  of  this  fact  the  iirevailing  cost 
of  hauling  o\er  these  roads  is  2-3  cts.  per  ton 
mile.  M'-ire  than  2.j0,0i.lli,0(in  tons  arc  hauled 
over  these  roads  each  year,  .and  the  avera,gc 
•haul  is  0.4  miles,  from  which  it  can  readily  In- 
seen  that  our  annual  bill  for  hauling  over  our 
earth  roads  i^  more  than  $.iU(),Oiio,lliiii.  In 
France  and  other  European  countries  which 
have  improved  their  roads  to  a  high  state 
of  excellence  the  cost  of  hauling  is  less  than 
half  what  it  is  in  this  country,  l-'rom  this 
fact  it  is  jierfectly  apparent  that  if  our  roads 
were  put  in  an  equal  state  of  exci  Hence  the 
annual  saving  in  the  cost  of  hauling  would 
be  not  more  than  $-2-J0,ouo,illlil,  which  demon- 
strates that  any  further  material  reduction  m 
the  cost  of  transportation  in  the  United  State^ 
must  be  effected  through  the  imiirovcment  of 
our  ]iublic  roads. 

There  exists  toda\  throughout  llu  I  nitecl 
States  a  stronger  sentiment  in  favor  of  high 
way  improvement  tli.aii  ever  before.  Spas- 
modic efforts  have  been  made  heretofore,  but 
no  concerted  or  s>  steni.atic  movement  has  ever 
been  inaugurated  looking  to  this  end.  In  the 
earlv  history  of  our  country  the  movement 
took  the  form  of  the  construction  of  toll 
roads  by  private  corporations  and  the  build- 
ing of  National  highways  by  the  National 
Govermnent.  I'.oth  of  these  methods  were 
abandoned  and  the  whole  responsibihly  for 
improving  and  maint.-iining  ihe  highways  left 
to  the  liic-il  .lUtlKU-ities  of  the  counties 
throughout    the    various   slates. 

The  system  under  which  these  local  author- 
ities undert<iok  to  m.iiniain  the  roads  was  that 
of  extreme  localization,  borrowed  from  iMig- 
land  when  the  colonists  iir.st  came  over  to 
.\merica.  Under  tliis  -,\.nm  the  State  con- 
tributed nothing  to  the  cause  in  the  way  of 
inone.\  aid  t>r  --uperv  ision.  and  the  county  or 
town' relied    on       I.  .cal       ii  venues.      consisting 


maiulv  of  statute  labor,  for  ]irosecuting  the 
w.irk.'  l-or  a  l.mg  time  this  system  seemed 
to  be  adeipiate  to  the  needs  of  existing  con- 
ditions, but  it  has  long  since  become  obsolete 
and  should  be  abandoned  in  every  State,  for 
the  reason  that  it  fails  to  insure  skilled  su- 
pervision, provides  an  inadequate  revemie,  de- 
pends upon  a  purely  unskilled  and  unreliable 
class  of  labor,  and'  practically  precludes  any 
construction   of  a  permanent   character. 

Under  this  system  a  great  host  of  iietty 
road  oflicials  was  appointed,  each  of  whom 
undertook  the  improvement  of  the  roads  un- 
der his  supervision  according  to  his  own  ideas 
and  without  any  central  or  competent  authoi;- 
itv  directing  him  in  the  matter.  Approxi- 
mately 11111,0110  of  such  road  officials  exist 
throughout  the  United  States.  In  the  State 
of  Indiana  there  is  a  multitude  of  road  offi- 
cials, many  of  whom  are  absolutely  unneces- 
sary. L'nder  your  present  system  the  reve- 
nues for  the  construction  and  maintenance  of 
roads  are  paid  partly  in  cash  and  partly  in 
labor,  and  there  is  a  provision  of  law  which 
authorizes  the  payment  of  even  cash  taxes  in 
lalior  at  a  given'  rate  per  day.  The  county 
commissioners  of  each  c<nmty  are  also  author- 
ized to  appoint  suiierintendents  of  roads  for 
not  less  than  10  or  more  than  1.5  miles  of  free 
travel  roads  in  a  district;  while,  in  addition  to 
this  official,  each  district  has  a  supervisor 
elected  by  the  people  to  hold  office  for  two 
years.  In  addition  to  these  officials  there  is 
a  township  advisory  board,  which  is  author- 
ized to  lew  certain  taxes  for  road  purposes, 
and  the  township  trustees,  who  are  also  au- 
thorized to  lew  road  taxes.  In  each  county 
It  would  appear  that  there  are  the  county 
commissioners,  the  superintendents  of  free 
gravel  roads,  the  township  supervisors,  the 
township  advisory  board  and  the  township 
trustees,  each  iir'ohably  pursuing  a  different 
policy  in  the  administration  of  road  affairs. 

It  is  apparent,  therefore,  that  the  present 
system  of  road  administration  is  heavily  en- 
cumbered with  ofiicials.  none  of  whom  have 
complete  authority  to  formulate  or  direct  a 
definite  road  policy  for  any  one  of  the  coun- 
ties, and  each  receiving  such  a  small  salary 
that  he  cannot  afford  to  devote  his  time  and 
attention  to  the  subject.  This  system  should 
be  abolished,  and  the  administration  of  the 
road  affairs  of  each  county  in  the  state  |)laced 
in  the  hands  of  one  competent  man  having 
full  authority  to  formulate  plans  and  prose- 
cute the  work  of  improving  the  highways 
Ihrinighout  the  county,  and  with  sufficieiit 
compensation  to  justify  him  in  devoting  his 
entire  time   and  attention  to  the   work. 

Along  with  this  reform  should  come  a 
change   in   the   system   of   ro.id   revenues.     The 
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policy  of  having  road  taxes  paid  in  labor  has 
proved  a  signal  failure.  Those  who  discharge 
their  taxes  in  this  manner  have  no  further  in- 
terest in  the  work  than  to  meet  their  tax  ob- 
ligations, and  in  many  instances  the  roads 
would  be  better  otJ  if  they  were  not  touched. 
A  law  should  therefore  be  passed  requiring 
all  road  taxes  to  be  paid  in  cash. 

The  present  trend  of  road  legislation  is  to 
abandon  these  old  methods,  which  have 
proved  so  ineffective,  and  adopt  more  pro- 
gressive methods  for  the  administration  of 
road  affairs.  The  principle  of  State  aid  and 
State  supervision  seems  to  be  the  solution  of 
this  problem.  The  first  State  to  adopt  State 
aid  was  New  Jersey,  a  law  having  been 
passed  by  the  legislature  of  that  State  in  1801. 
Since  that  time,  however,  two-thirds  of  the 
states  of  the  Union  have  adopted  some  form 
of  State  aid  or  State  supervision,  and  the  ten- 
dency in  every  instance  of  an  amendment  of 
a  State-aid  law  has  been  to  increase  the 
scope  and  authority  of  the  State  Highway 
Department  and  also  the  State  appropriation. 
In  1905  a  road  census,  taken  by  the  United 
States  Office  of  Public  Roads,  disclosed  the 
fact  that  about  $79,000,000  was  being  expend- 
ed on  our  roads  annually,  and  of  this  amount 
it  was  estimated  that  about  oO  per  cent  was 
wasted  through  the  inefficient  methods  of  ad- 
ministration. At  present  it  is  safe  to  approxi- 
mate the  annual  expenditures  at  $100,000,000, 
and  of  this  increase  a  large  percentage  con- 
sists of  appropriations  by  states  for  State 
aid. 

During  the  year  1910  some  of  the  States 
have  appropriated  for  State-aid  roads  the  fol- 
lowing amounts :  Maryland,  $350,000 ;  Mas- 
sachusetts, $750,000:  New  Hampshire,  $300,- 
000;  New  Jersey,  $300,000;  New  York,  $2,- 
500,000;  Pennsvlvania,  $1,000,000;  Rhode  Isl- 
and, $300,000;  Vermont,  $175,000;  Virginia, 
$250,000;  Washington,  $375,000,  and  West 
Virginia,  $120,000 ;  and  other  States  are  ex- 
tending aid  in  varying  amounts.  In  the  South, 
while  the  States  are  not  giving  much  money 
aid,  yet  they  are  helping  along  the  movement 
by  the  use  of  State  and  county  convicts.  The 
State  of  Georgia,  for  instance,  has  about  4,-500 
convicts  working  its  roads  every  day  during 
the  year,  and  the  States  of  Virginia  and  West 
Virginia  furnish  convict  labor  aid  in  addition 
to  the  money  aid  appropriated.  Practically 
every  southern  state  works  its  county  con- 
victs, or  both  its  county  and  State  convicts, 
on  its  roads. 

Indiana  is  one  of  the  States  which  has  not 
joined  in  the  State-aid  movement.  .According 
to  a  road  census  taken  in  1905  by  the  United 
States  Office  of  Public  Roads,  34.94  per  cent 
of  the  roads  of  the  State  were  reported  as 
improved,  only  two  other  States,  Massachu- 
setts and  Rhode  Island,  having  a  larger  per- 
centage of  improved  mileage.  From  this  it 
might  be  said  that  the  progress  of  the  state 
in  the  matter  of  improving  its  roads  will 
justify  the  claim  that  the  present  system  is  a 
good  one,  and  that  there  is  no  necessity  for 
reform.  However,  when  the  situation  is  an- 
alyzed, there  appear  to  me  the  following 
points  of  fundamental  weakness:  First,  ex- 
treme localization,  involving  the  employment 
of  a  multitude  of  road  officials  and  a  conse- 
quent distribution  of  road  authority ;  second, 
the  omission  of  any  requirement  or  provision 
to  insure  skilled  supervision;  third,  the  pay- 
ment of  road  taxes  in  labor,  and  fourth,  no 
provision  for  continuous  inspection  and  main- 
tenance  of    roads   after    improvement. 

I  have  prepared  a  bill  embodying  what  I 
consider  the  principles  which  should  govern 
in  a  state  highway  law.  In  the  first  place, 
such  a  law  should  be  so  framed  as  to  re- 
move its  administration  as  far  as  possible 
from  politics.  This  is  sought  in  the  bill  re- 
ferred to  by  providing  for  a  non-paid  State 
Highway  Commission,  to  consist  of  the  state 
geologist,  a  professor  of  civil  engineering 
from  Purdue  University,  and  one  civilian 
member  to  be  appointed  by  the  Governor  of 
the  state.  A  commission  thus  constituted 
would  have  a  majority  of  its  members  chosen 
because  of  their  training  and  ability  and  with- 
out reference  to  political  affiliations,  which 
would  insure  a  non-partisan  and  technically 
competent   commission;     while     the     civilian 


member  to  be  appointed  by  the  Governor 
should  bring  to  the  commission  a  certain 
amount  of  experience  and  business  ability 
necessary  to  a  proper  organization  and  eco- 
nomic prosecution  of  its  work.  The  actual 
work  of  the  State  Higliway  Department 
should,  however,  be  under  tlie  direction  of  one 
man,  possessing  technical  qualifications  and 
executive  ability,  and  hence  the  State  High- 
way Conmiission  should  be  authorized  to  ap- 
point some  one,  a  civil  engineer,  skilled  and 
experienced  in  road  construction  and  main- 
tenance, to  be  state  highway  engineer  and  to 
have  full  authority  in  all  executive  work  of 
the  department.  Through  this  arrangement 
it  is  sought  to  preserve  the  proper  balance 
of  power  and  give  to  each  branch  of  the 
department  the  duties  for  which  it  is  best 
fitted,  and,  at  the  same  time,  to  place  each 
of  these  branches  as  far  removed  as  possible 
from    political    influences. 

The  initiative  in  obtaining  state  aid  should 
rest  with  the  county  or  local  autliorities.  This 
is  best  because,  in  the  first  place,  the  country 
or  local  authorities  are  in  better  position  to 
know  what  roads  could  be  most  advantage- 
ously improved,  and,  in  the  second  place,  they 
are  best  able  to  determine  the  ability  of  the 
county  to  share  in  the  expense  of  sucli  road 
improvement.  Another  important  consider- 
ation in  this  connection  is  that  if  the  initia- 
tive were  to  rest  with  the  state  there  would 
most  likely  be  a  conflict  of  authority  between 
the  states  and  the  counties,  resulting  in  either 
the  ultimate  failure  of  the  state  aid  plan  or 
the  breaking  down  of  county  authority. 

The  only  cases  in  which  roads  can  be  built 
by  the  state  without  the  full  and  hearty  co- 
operation of  the  county  is  when  the  state 
pays  the  entire  cost  of  building  state  or  trunk 
line  roads.  For  this  reason  this  bill  vests  the 
initiative  in  securing  state  aid  with  the  county 
autliorities,  but,  at  the  same  time,  it  provides 
that  no  state  aid  shall  be  granted  until  the 
application  of  the  county  authorities  has  been 
approved  by  the  state  highway  engineer, 
which  enables  the  state  highway  engineer  to 
exercise  a  sort  of  supervisory  power  over  the 
selection  of  roads  to  be  improved,  to  the  end 
that  any  roads  which  may  be  improved  under 
the  act  shall  conform  to  a  general  system 
of  highways,  which  he  shall  devise.  It  is  also 
provided  that  all  surveys,  plans,  specifications 
and  estimates  shall  be  made  by  the  state  high- 
way engineer's  office,  and  that  improvements 
to  cost  over  $2,000  shall  be  let  to  contract. 

It  is  thought  more  conducive  to  the  devel- 
opment and  general  welfare  of  the  state,  as 
well  as  to  a  more  uniform  and  systematic 
prosecution  of  the  work  of  road  improvement, 
to  have  a  larger  proportion  of  the  cost  of 
state  aid  roads  borne  by  the  state  in  the 
poorer  counties  than  in  the  wealthier  ones.  It 
is  provided,  therefore,  that  the  counties  are 
to  reimburse  the  state  a  certain  portion  of 
the  cost  of  state-aid  roads,  the  cost  in  the 
iirst  instance  being  paid  by  the  state  when 
the  taxable  valuation  is  above  a  certain 
amount,  and  a  smaller  portion  when  the  tax- 
able valuation  is  less  than  such  certain 
amount.  This  provision  is  thought  wise  be- 
cause it  will  enable  the  state  to  move  for- 
ward uniformly  in  its  efforts  at  road  improve- 
ment and  will  distrubte  the  benefits  of  any 
appropriation  made  by  the  state  legislature 
from  the  state  treasury  equitably  throughout 
the  state. 

Tliis  proposed  bill  also  provides  that  the 
engineer  shall  prepare  a  general  highway  plan 
of  the  state  and  shall  within  one  year  prepare 
a  map  of  such  of  the  main  highways  of  the 
state  as,  in  his  judgment,  are  of  sufficient 
importance  to  be  designated  as  a  system  of 
trunk  or  state  roads,  to  be  improved  and 
maintained  at  the  cost  of  the  state,  and  report 
the  same  to  the  State  Highway  Commission 
for  submission  to  the  legislature  for  adop- 
tion as  a  proposed  system  as  trunk  or  state 
roads.  I  regard  this  provision  as  a  very 
important  one,  for  the  reason  that  all  money 
expended  by  the  state  on  road  construction 
should  be  in  pursuance  of  a  plan  looking  to 
the  ultimate  establishment  of  a  connected  sys- 
tem of  state  roads.  This  cannot  be  as  suc- 
cessfidly  attained  by  any  other  methods  as 
by  the  adoption   of  a  trunk  line  system. 


The  states  which  are  now  making  greatest 
progress  in  the  improvement  of  their  roads' 
are  adopting  the  trunk  line  plan  and  arc  mak- 
ing liberal  expenditures  each  year  to  the  im- 
provement of  these  trunk  line  roads,  .^mong 
these  are  Maryland,  to  spend  $1,000,000  for 
trunk  line  roads  in  1910 ;  New  Hampshire,  to 
spend  $430,000;  New  York,  to  spend  $2,500,- 
000,  and  Washington,  to  spend  $620,000,  while 
at  the  recent  election  a  law  was  ratified  in 
California  providing  for  the  issuance  of  $18,- 
000,000  in  bonds  for  the  construction  of  a  sys- 
tem  of   trunk   roads  throughout  that  state. 

One  phase  of  road  work  which  seems  to 
command  the  neglect  of  every  state  and 
county  in  the  Union  is  that  of  maintenance. 
The  impression  seems  to  prevail  that  "once  a 
good  road  always  a  good  road."  Up  to  with- 
in just  a  few  years  ago  even  those  states 
which  have  adopted  state  aid  gave  no  atten- 
tion and  made  no  provision  for  maintaining 
the  roads  after  they  were  constructed.  It  is 
useless  to  spend  money  in  the  construction  of 
improvetl  roads  without  making  adequate  pro- 
\ision  for  their  maintenance.  Road  mainte- 
nance should  be  systematic  and  continuous. 
Every  mile  of  road  improved  should  be  kept 
imdcr  constant  surveillance,  and  the  first  ap- 
pearance of  the  slightest  deterioration  re- 
paired. 

France,  which  has  the  most  superb  system 
of  roads  of  any  country  in  the  world,  has 
adopted  the  patrol  system  for  maintaining  its 
roads,  a  patrolman  or  cantonnier  being  kept 
on  every  mile  of  road  every  day  during  the 
year.  It  is  this  excellent  system  of  mainte- 
nance which  gives  France  its  magnificent 
roads,  and  not  that  their  methods  of  construc- 
tion are  at  all  superior.  We  build  as  fine 
roads  in  this  country  as  are  built  anywhere, 
1)ut  we  have  failed  to  maintain  them  after  we 
have  built  them.  The  folloy  of  this  neglect 
IS  beginning  to  be  realized  now,  and  atten- 
tion is  being  given  to  road  maintenance  as 
well  as  road  construction  in  those  states  most 
active  in  the  work  of  improvement. 

In  the  bill  prepared  for  Indiana  it  is  pro- 
vided that  all  roads  constructed  with  the  aid 
of  the  state  shall  be  kept  in  proper  repair  by 
the  state  highway  engineer,  the  total  cost  of 
such  maintenance  to  be  paid .  from  the  state 
treasury,  the  counties  to  reimburse  the  state 
their  proportionate  share  of  such  cost;  and 
if  a  system  of  trunk  or  state  roads  should  be 
adopted,  to  be  constructed  entirely  at  the  ex- 
pense of  the  state,  they  should  be  maintained 
wholly  at  state  expense  and  a  system  of 
patrol  adopted  so  as  to  keep  each  mile  of 
road  under  constant  observation  and  in  a 
state  of  perfect  repair.  Indiana  is  in  excel- 
lent condition  financially  for  adopting  a  sys- 
tem of  state  aid.  In  point  of  wealth  it  is 
surpassed  by  only  eight  states,  and  only 
eleven  states  have  a  smaller  tax  rate.  The  as- 
sessed valuation  of  the  state  for  1909  was 
$1,776,132,09(1,  on  a  60  per  cent  basis  of  as- 
sessment, while  the  bonded  indebtedness  of 
the  state  is  only  $1,510,163.  .A.  levy  of  one- 
fourth  of  a  mill  is  suggested  for  the  purpose 
of  creating  a  state  highway  fund.  This  levy 
is  so  light  that  it  will  not  materially  increase 
the  taxes  of  any  individual,  but,  at  the  same 
time,  it  will  yield  an  annual  revenue  of  about 
$450,000,  to  be  expended  for  road  purposes 
throughout  the  state. 

This  sum,  while  it  is  quite  sufficient  to  be- 
gin with,  is  rather  small  for  a  prosperous  and 
progressive  state  like  Indiana.  Massachusetts 
lias  appropriated  for  road  improvement  dur- 
ing 1910  the  sum  of  $700,000  from  the  state 
treasury,  and  this  is  to  be  supplemented  by 
the  proceeds  from  automobile  licenses,  which 
will  amount  to  about  $250,000  more;  and  yet 
the  taxable  valuation  in  Massachusetts  is  only 
$4,574,136,145,  with  a  bonded  indebtedness  of 
$78,097,595.  During  1910  Maryland  will  spend 
$1,350,000  on  its  road,  and  its  taxable  valua- 
tion is  less  than  half  that  of  Indiana,  being 
onlv  $765,109,228,  with  a  bonded  indebtedness 
of  "$5,978,926.  and  New  Hampshire,  with  a 
taxable  valuation  of  only  $249,219,335,  and  a 
bonded  indebtedness  of  $831,700,  will  expend 
on  its  roads  during  this  year  the  sum  of 
$739,000.  So  Indiana,  as  compared  with  other 
states  which  are  spending  the  most  money  on 
their  roads,  is  well  able  to  adopt  a  state-aid 
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system  and  make  liberal  appropriations  from 
the  state  treasury  for  the  purpose  of  promot- 
ing the  improvement  of  its  highways.  In  fact, 
being  an  agricultural  state,  it  can  better  afford 
to  improve  its  roads  than  to  not  improve  them. 
During  the  year  1909  this  state  produced  19,- 
000,000  lb.  of  tobacco,  3,080,000  tons  of  hay, 
55,510,000  bushels  of  oats,  33,124,000  bushels 
of  wheat  and  196,520,000  bushels  of  corn.  In 
addition  to  these  products  various  other  mis- 
cellaneous agricultural  products,  aggregating 
probably  an  equal  amount,  were  produced. 

Practically  all  of  these  products  had  to  be 
hauled  over  the  roads  of  the  state.  If  these 
roads  were  in  first-class  condition  at  all  sea- 
sons of  the  year  the  farmers  could  haul  these 
products  to  the  markets  at  such  times  as 
prices  were  best,  but  when  the  roads  are  not 
in  good  condition  and  are  practically  impas- 
sable during  certain  seasons  of  the  year,  the 
farmers  are  forced  to  market  their  products 
when  the  roads  are  good,  regardless  of  prices. 
The  roads,  except  in  the  case  of  improved 
ones,  are  always  best  during  the  summer 
months,  when  they  are  dry  and  hard.  Take 
the  one  crop  of  wheat.  During  the  year  1909 
the  price  ranged  in  Chicago  from  99%  cents 
to  $1.60  per  bushel,  the  lowest  price  being 
reached  in  August,  the  very  month  in  which 
the  roads  were  probably  the  best  and  the 
farmers  would  be  putting  their  wheat  on  the 
market,  unless  conditions  were  such  that 
they  could  haul  it  to  market  at  any  season 
of  the  year  when  the  prices  suited  them.  A 
difference  of  1  cent  per  bushel  in  price  of 
the  1909  wheat  crop  of  the  state  of  Indiana 
would  mean  a  difference  of  $331,240,  and  a 
difference  of  1  cent  per  bushel  in  the  corn 
crop  would  mean  $1,96-5,200.  These  facts  are 
incontrovertible,  and  stand  forth  as  a  strong 
argument  for  the  state  of  Indiana  to  imme- 
diately take  up  the  matter  of  establishing  a 
State  Highway  Department  and  make  liberal 
appropriation  for  carrying  on  the  work  of 
improving  its  highways. 

Nature  has  favored  Indiana  to  an  e.xcep- 
tional  degree  in  the  distribution  of  road  ma- 
terials. Along  the  Wabash  River  and  the 
larger  streams  in  the  northern  portion  of  the 
state  there  is  an  abundant  supply  of  excellent 
gravel  and  many  exposures  of  limestone,  only 
three  counties  in  this  section,  according  to 
the  report  of  the  state  geologist,  being  en- 
tirely devoid  of  both  gravel  and  stone,  and  the 
same  is  largely  true  of  the  sfnithern  half  of 
the  state.  Only  three  counties  in  the  north- 
western and  six  in  the  soutlnvestern  portions 
of  the  state  are  devoid  of  road  materials. 
Being  thus  favored  with  an  abundant  siipply 
of  materials  Indiana  could,  with  a  proper 
system  of  administration,  soon  move  from 
third  to  first  place  among  the  states  of  the 
Union  in  the  percentage  of  improved  roads. 

During  the  ensuing  year  the  legislatures  of 
42  states  will  be  in  session  and  the  indications 
are  that  it  will  be  a  banner  year  in  the  matter 
of  road  legislation.  Already  members  of  the 
legislatures  of  various  states  and  various  good 
roads  organizations  and  state  b^iards  ;ire 
formulating  highway  bills  with  the  l'0|;e  of 
having  them  enacted  int(.i  laws.  The  sentiment 
in  every  state  is  strongly  in  favor  of  effective 
highway  legislation,  and  in  most  of  the  states 
not  having  already  adopted  it,  new  legisla- 
tion, either  enacted  or  pressed  for  enactment, 
will    embrace    the    [irinciple    of    state    aid    ir 


state  supcr\i<ioii.  liurtv-tv. .,  states  of  the 
Lnion  have  .-ilready  ado])tcd  ibis  principle  m 
some  form  or  other,  and  each  one  of  tliesc 
32  states  ill  each  succeeding  amendment  of 
its  onj;nial  l.iw  Ins  extended  the  scope  i.if 
the  work  and  autlimiiy  of  the  .stale  bigliway 
department.  Indian.a.  'bemg  one  of  the  most 
progressive  states  ,if  the  Union,  must  neces- 
sarily fiillow  in  the  wake  of  these  other  states 
m  enaclmg  an  cflicient  stale  highway  law,  m 
order  tli.it  it  may  keep  abreast  of  tliem  in  the 
work  of  road   improvement. 


Principles  Governing  the  Selection  of 
Paving  Materials. 

^  One  of  the  nio^l  complex  proldenis  that  con- 
tronls  the  city  engineer  is  the  selection 
of  the  paving  material  best  suited  for 
any  particular  street.  Streets  are  built 
to  serve  the  general  public  as  a  whole, 
and  in  particular  the  different  people 
domg  business  upon  them.  These  interests 
often  conflict  and  perhaps  as  often  interests 
of  each  class  conflict.  To  harmonize  these 
interests  is  always  ditffcult  and  sometimes  im- 
possilile.  Certain  principles,  however,  gov- 
erning the  selection  of  paving  material  can  be 
established  which  will  materially  aid  the  city 
official  who  has  to  decide  these  questions.  In 
the  Borough  of  Maifliattan,  New  York  City, 
the  standard  paving  materials  are  stone,  as- 
phalt (block  and  sheet)  and  wood.  The  prin- 
ciples governing  the  selection  of  one  of  these 
materials  for  paving  a  given  street  were  given 
as  follows  by  Mr.  George  W.  Tillson,  Chief 
Engineer  of  Highways  of  Manhattan  Borough, 
in  a  paper  read  last  f.all  before  the  Society  of 
Municipal  Engineers  of  the  Citv  of  New 
York : 

The  general  properties  that  are  commonly 
required  of  a  pavement  are  that  it  shall  be 
durable,  smooth  but  not  slippery,  free  from 
noise  under  traffic,  and  sanitary.  These  prop- 
erties may  seem  simple,  but  it  is  safe  to  say 
that,  while  they  are  all  contained  in  the  ma- 
terials mentioned  above,  no  one  pavement  has 
ever  been  constructed  that  contained  them  all. 
It  is  the  harmonizing  and  modifying  of  these 
dift'eretit  traits  to  suit  the  needs  of  the  differ- 
ent streets  that  will  test  the  knowledge  and 
skill  of  the  engineer. 

For  heavy  traffic  streets  where  the  pave- 
ment is  in  constant  use  under  all  weather  con- 
ditions and  where  the  question  of  noise  is  not 
important,  a  well-laid  granite  pavement  will 
he  most  satisfactory;  but  suppose,  for  in- 
stance, that  such  a  street  passes  a  hospital  and 
it  is  necessary  to  reduce  the  noise  to  a  mini- 
mum, then  a  change  must  be  made.  Under 
such  conditions,  where  the  grade  is  less  than 
2  per  cent,  the  author  would  always  recom- 
mend wood  block.  On  steeper  grades  asphalt, 
sheet  or  block,  to  about  5  per  cent,  when  a 
return  must  be  made  to  granite.  The  prob- 
lem then  is  to  use  this  material  in  such  a 
way  that  it  will  [JVuduce  the  least  possible 
noi^c  under  traffic.  Il  is  a  well-knokn  fact 
that  .Airerican  stone  jiavenients  are  inferior  to 
European  more  on  account  of  tb.e  character 
and  shape  of  the  blocks  themselves  than  the 
material.  If,  then,  the  blocks  are  so  dressed 
that  when  laid  the  surface  of  the  pavement 
shall  be  smooth  and  the  joints  between  the 
liIocVs  so  small  that  it  is  practicable  to  fill 
them   with  a  bituminous  compound,  the  noise 


element  will  be  eliminated  to  as  great  an  ex- 
tent, as  possible.  If,  on  the  contrary,  the 
traffic  on  a  street  be  heavy,  the  question  of 
noise  ou  its  entire  length  all-important  and 
the  grades  below  2  per  cent,  the  material  to 
be  used  is  undoubtedly  wood  block. 

On  light  traffic,  business  or  residential 
streets,  either  asphalt  or  wood  can  be  used 
according  to  local  wishes  within  grade  limita- 
tions. It  must  be  remembered,  however,  that 
on  streets  not  in  continuous  use  grade  re- 
strictions need  not  be  so  strictly  adhered  to, 
as  on  the  comparatively  few  days  when  smooth 
liavements  are  unduly  slippery  they  can  be 
avoided  to  a  great  extent.  To  sura  up  briefly, 
then,  the  principles  governing  the  selection  of 
niaterials  for  different  streets,  one  would  say, 
first,  for  heavy  traffic  wholesale  streets,  gran- 
ite block;  second,  for  heavy  trafiic  streets 
where  noise  must  be  eliminated  where  possi- 
ble, wood  block,  asphalt-block,  or  improved 
granite,  according  to  grades;  third,  for  light 
traffic  or  residential  streets,  asphalt  or  wood, 
according  to  local  desires. 

The  above  conclusions  have  been  reached  by 
taking  into  account  the  effect  of  using  ma- 
terials that,  do  not  contain  all  the  requisites 
previously  stated  so  as  to  produce  the  best 
results.  For  instance,  granite  is  durable,  fair- 
ly smooth  when  well  laid,  but  so  noisy  as  to 
prohibit  its  use  on  certain  streets.  Wood 
block  is  smooth,  durable  and  almost  noiseless, 
but  slippery  under  certain  conditions.  As- 
phalt is  smooth,  less  slippery  than  wood  block 
and  also  less  durable  than  either  wood  block 
or  granite.  With  well-laid  granite  there  is 
not  much  difference  in  the  sanitariness  of 
either  of  the  above  kinds.  It  has  been  con- 
sidered that  a  smooth  pavement  should  al- 
ways be  laid  whenever  conditions  are  such  as 
to  permit  it. 

It  will  be  noticed  that  up  to  the  present 
time  no  mention  has  been  made  of  the  cost 
of  the  different  kinds  of  pavement.  The 
reason  for  this  is  that  the  author  believes  that 
in  the  Borough  of  Manhattan  the  pavement 
best  adapted  to  any  one  street  should  be  used 
irrespective  of  its  cost. 

In  deciding  specifically  upon  the  material  for 
any  particular  street  the  question  of  cost  some- 
times comes  up  and  may  be  an  important 
factor  in  reachin.g  a  decision ;  then  the  first 
cost  and  frequently  that  of  repairs  must  be 
taken  into  consideration.  Interruptions  to 
traffic  are  very  objectionable  and  should  be 
reduced  to  a  minimum.  Streets  are  in  use  at 
all  times  and  under  all  weather  conditions.  If 
a  pavement  be  put  in  good  condition  and  then 
weather  conditions  arise  so  that  it  is  not  pos- 
sible to  make  repairs  for  three  months,  for 
instance,  and  in  the  meantime  it  becomes  bad 
.•md  in  a  general  state  of  disrepair,  it  can 
safely  be  admitted  that  it  has  not  been  con- 
structed of  proper  material.  This  last  prin- 
ciple is  important  in  making  the  decision. 
From  all  reports  it  is  probable  that  the  pave- 
ments of  the  cities  of  London  and  Liverpool 
are  kept  in  better  condition  than  those  of  any 
other  I;ir.ge  city.  It  would  be  of  the  greatest 
importance  to  know  whether  this  is  due  to  a 
more  intelligent  selection  of  material,  better 
construction,  or  a  more  uniform  and  sys- 
tcm.-itic  method  of  making  repairs.  It  is  very 
likely  due  to  all  three,  and  a  study  of  this 
would  undoubtedly  be  of  great  value  to 
.American  cities 
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Methods    of    Laying    Sewers    in    Wet 
Trenches.* 

The  following  data  were  secured  in  response 
to  a  request  for  information  concerning  the 
advisability  of  laying  sewer  pipe  upon  plank 
and  holding  it  to  line  and  grade  by  wooden 
wedges  placed  back  of  each  bell. 

The  city  engineer  of  Beverly,  Mass.,  has 
employed  iron  pipe  for  wet  trenches,  the  par- 

*From  information  collected  for  the  American 
Society  of  Municipal  Improvements  as  published 
in   the  "Municipal  Journal  and  Engineer." 


ticular  trench  m  question  lieing  in  very  wet, 
running  sand.  The  pipes  were  blocked  up  at 
the  bell  ends  until  an  inch  or  so  above  grade. 
The  joints  were  then  calked  by  oakum,  fol- 
lowed by  lead  wool,  after  which  two  men  us- 
ing a  piece  of  (j-in.  x  6-in.  timber  as  a  rammer 
drove  the  pipe  to  i.'r:ide  No  other  method 
was  reported  from  Xeu  England,  aside  from 
the  common  practice  there  of  first  laying  an 
underdrain  surrounded  by  crushed  stone  or 
gravel,  therebv  draining  off  the  water  from 
the  trench  and  peruiittine  the  laying  of  sewers 
directlv  above  it  on  cmiiaratively  dry  ground. 


In  the  Central  States  a  number  of  engineers 
reported  having  used  the  plank  and  wedge 
method.  From  New  York  one  engineer  re- 
ports that  "In  wet  quicksand  this  is  about  the 
only  plan  I  have  found  at  all  practical,  but  a 
trough  or  cradle  was  often  necessary  instead 
of  simply  a  plank.  Without  such  a  founda- 
tion the  pipes  will  not  be  apt  to  stay  in  place 
at  all."  Mr.  E.  B.  Codwise,  of  Kingston,  N. 
Y.,  states,  "I  have  had  18-in.  to  24-in.  pipe 
sewers  laid  on  a  timber  and  plank  foundation 
held  in  place  by  wooden  wedges.  Some  such 
sewers  were  built   l-'i  to   18  years   ago  and    I 
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have  never  heard  of  aiiv  tnnible  from  ihem." 
From  Elizabeth.  X.  J.,  'Mr.  \V.  H.  Luster  rc- 
liorts  having  hiitl  -iOO  ft.  of  sewer  pipe  m  this 
wav  without  liaving  experienced  any  trouble. 
Among  the  Pennsylvania  reports  Mr.  B.  E. 
Briggs.  of  Erie,  states  that  in  had  trenches  ol 
rumiing  sand  he  prefers  to  lay  the  pipe  on 
plank,  "but  block  it  up  with  dry  earth;  two 
pieces  of  i.KtJ-ft.  or  2x8-ft.  laid  lengthwise  of 
the  trench  being  used.  Mr.  B.  K.  Finch,  of 
VVilkes-Barre.  has  used  the  plank,  but  in  place 
of  wedges  employs  collars  or  blocks  of  wood 
having  an  arc  of  a  circle  sawed  in  the  top  to 
tit  the  pipe,  which  colkirs  arc  placed  uiuler  the 
pipe  resting  upon  the  plank.  Mr.  Marry  T. 
Barker,  of"  New  Brighton.  Pa.,  reports  this 
method  having  been  used  very  satisfactorily 
and  states,  "The  plank  ought  to  outlive  the 
usefulness  of  the  sewer  which  rests  upon  it. 
Still  another  states  that  his  experience  war- 
rants him  in  recommending  this  plan,  without 
giving  details.  In  Wilmington,  Del.,  practicallv 
this  plan  has  been  followed,  and  is  rc>ported 
by  Mr,  .-\.  1.  Taylor.  Chief  Engineer  of  the 
Sewer  DepaVtmeiit.  to  have  given  very  satis- 
factorv  results  so  far  as  known.  Mr.  Hatton 
of  that  city  writes  somewhat  at  length  con- 
cerning this  method  as  follows: 

I  have  supported  miles  and  miles  of  sewer 
pipe  in  wet  trenches  upon  timber  foundation, 
laying  a  2-in.  planU  on  its  flat  side  upon  the 
sub-grade,  and  upon  the  top  of  this  plank  plac- 
ing two  cradle  blocks  under  each  length  of  pipe, 
if  it  be  2  ft.  or  i¥j  ft.  in  length,  and  three 
cradle  blocks  if  it  be  in  3-ft.  lengths.  These 
cradle  blocks  are  usually  made  of  3-in.  or  4-in. 
timber  cut  out  to  fit  the  external  radius  of  the 
sewer  pipe  and  toe-nailed  to  the  plank  on  the 
bottom.  In  laying  pipes  under  these  conditions 
I  am  careful  to  have  the  bottom  plank  placed  to 
precise  line  and  grade,  and  then,  the  blocks 
being  all  of  the  same  pattern  and  the  pipes  of 
uniform  thickness,  it  is  an  easy  problem  to  lay 
them  all  to  a  true  line  and  grade.  I  would  not 
recommend  the  use  of  wedges  under  the  pipes 
because  the  stability  of  these  wedges  would  de- 
pend entirely  upon  the  manner  in  which  -they 
were  placed  by  the  pipe-layer,  who  is  usually 
working  under  the  most  adverse  conditions,  it 
being  possible  for  the  position  of  the  wedges  to 
be  changed  without  the  knowledge  of  the  in- 
spector; l>ut  if  the  cradle  blocks  are  all  made 
uniform  the  pipe  layer  cannot  possibly  make 
any  mistake,  as  the  inspector  can  readily  see 
wlitther  these  blocks  are  placed  imder  each 
pipe  and  toe-nailed  to  the  foundation  plank.'' 

Incidentally  Mr.  Hatton  states  that  he  has 
recently  done  a  considerable  amount  of  work 
in  wet  trenches  using  for  pointing  material 
a  mixture  of  cement  with  soft  pine  tar  in  the 
proportion  of  2-  cement  to  1  tar,  the  mixture 
ijeing  worked  up  to  the  consistency  of  putty 
and  inserted  in  the  joint  in  this  condition. 

City  Engineer  Allen  of  Syracuse  reports  that 
his  pian  is  to  "Excavate  from  G  to  I'i  ins.  be- 
low grade  and  till  in  with  bank  sand  and 
gravel ;  also  fill  around  and  over  the  pipe  to 
()  ins.  above  the  top  with  the  same  material. 
Joints  are  made  with  a  special  gasket  and 
Portland  cement."  He  has  considered  the 
plank  and  wedge  method,  but  fears  that  it 
would  not  be  successful  in  maintaining  the 
sewers  at  grade  and  the  pipe  or  bell  would 
be  crushed  with  the  load.  Mr.  Thco.  S.  Ox- 
holm,  of  Richmond  Borough.  X.  V.,  has  used 
a  foundation  plank  where  the  bottom  per- 
sisted in  squeezing  up  from  the  flowing  sand, 
the  plank  being  fastened  to  the  sheeting  to 
hold  it  in  place.  Wedges  were  not  used,  how- 
ever. In  Bronx  Borough,  N.  Y.,  the  plank 
foundation  method  has  been  used,  but  prefer- 
ence is  given  to  a  concrete  bed  "as  the  support 
is  more  uniform  and  there  is  less  liability  to 
breaking  from  unequal  bearing."  Professor 
H.  X.  bgden.  of  Ithaca.  X.  Y..  has  laid  pipe 
in  V-shaped  wooden  troughs  with  concrete 
placed  around  and  under  the  pipe  He  be- 
lieves the  plank  and  trough  method  would  be 
useful  in  many  cases.  Mr.  Walter  (ireenalch. 
Commissioner  of  Public  Works  .,f  .\lbany, 
X.  Y..  reports  that  in  that  city  it  has  been  the 
general  practice,  in  the  case  of  wet  <r»jnches. 
to  lay  sewer  pipe  on  a  concrete  bed.  Hi;  ob- 
jection to  the  use  of  plank  i.s  that  a  much 
ioneer  length  of  trench  must  be  kept  oncn 
while    the    plank    and    sewer    pipe    are    lieing 


laid,  whereas  with  concrete  it  is  iiecess;iry  to 
open  the  trench  for  only  a  few  lengths  at  a 
time.  .Mr.  R.  .\.  McClanathan,  city  engineer 
of  Xiagara  Falls,  states  that  he  has  laid  an 
18-in.  tile  sewer  in  a  I'J-ft.  cut  with  .'i  ft.  of 
quicksand  at  the  bottom ;  in  which  case  he 
"used  planks  of  various  lengths,  usually  not 
over  4  to  |i  ft.,  being  unable  to  bottom  more 
than  that  length  ahead  of  the  work  ;  wedging 
up  the  pipe  temporarily  just  enough  to  hold 
and  immediately  bedding  it  and  covering  it  to 
a  thickness  of  2  ins.  with  gravel  concrete.  Si.x 
months  after  this  sewer  was  linished  I  ex- 
amined it  and  the  greatest  seltlemeiu  found  at 
any  one  point  was  about  1V4  ins.  out  of  grade. 
The  quicksand  in  this  trench  was  very  soft, 
so  much  so  that  1  excavated  a  good  part  of 
it  by  attaching  a  hose  to  the  hydrant,  stirring 
up  the  sand  ahead  of  the  work  and  working 
it  back  through  the  pipe,  afterwards  scraping 
it  out  from  the  sewer  outlet."  The  same  cn- 
.gincer  also  built  a  48-in.  brick  sewer  in  quick- 
sand by  using  a  plank  cradle  formed  of  three 
planks  10  ins.  wide  and  lb  ft.  long,  laid  to 
break  joints.  There  was  no  ;ippreciable  set- 
tlement in  this  sewer. 

Mr.  Edward  S.  Rankin,  engineer  of  sewers 
of  Newark,  X.  J.,  reports  having  used  the 
plank  and  cradle  method,  a  cradle  being  placed 
under  each  end  of  each  pipe.  He  believes, 
however,  that  there  is  danger  of  the  pipe 
cracking  with  this  style  of  construction  unless 
very  great  care  is  taken  in  back  lilling  around 
the  pipe ;  also  that  they  obtained  as  good 
results  without  this  blocking  up.  The  city 
of  Plainfield,  X'.  J.,  has  formerly  had  consid- 
erable trouble  with  sewers  in  wet  trenches, 
and  City  Surveyor  Andrew  J.  Gavett  states 
that  most  of  their  sewers  in  wet  trenches  are 
now  laid  of  cast  iron.  Mr.  Edw.  D.  Rich  re- 
ports that  while  city  engineer  of  Summit,  X. 
}..  he  used  cradles  consisting  of  two  ixlO-in. 
plank  laid  flat  and  connected  by  cross  ties  of 


^=^ 


Method     of      Laying     Sewer     Pipe      in      Wet 
Trench  at  Oak  Park,  III. 

2x4's  spaced  so  as  to  have  one  'come  under 
each  end  of  the  pipe.  Wedges  cut  to  fit  ap- 
proximately the  outside  of  the  pipe  were 
placed  on  top  of  the  2.x4's  to  hold  the  pipe 
in  line.  In  quicksand  such  cradles  bad  to  be 
braced  to  the  sheeting  to  prevent  their  being 
raised  above  the  grade  by  the  upward  pres- 
sure. "This  method  holds  the  pipe  from  4  to 
I)  ins.  above  the  bottom  of  the  trench,  and  if 
pumping  is  continuous  the  joints  can  be  kept 
dry  until  set.  Back  filling  should  be  carefully 
made  around  the  pipe,  and  if  the  trench  is 
deep  the  pipe  should  be  concreted.  The  only 
objection  I  can  see  to  the  cradle  method  is 
that  the  iiipe  rests  largelv  on  the  two  points ; 
and  the  back  filling  should  be  compact  enough, 
whether  of  earth  or  of  concrete,  to  prevent 
this." 

In  Carbondale,  Pa.,  Mr.  Benj.  .Anthony  al- 
ways puts  a  flat  stone  under  the  bell,  using 
wedges  for  holding  the  pipe  in  position  on 
this.  Mr.  N.  S.  Sprague,  Superintendent  of 
Construction  of  Pittsburg,  states  that  their 
method,  where  a  plank  foundation  is  used,  is 
to  bed  the  pipes  on  concrete  about  3  ins.  thick 
so  as  to  insure  a  uniform  bearing  along  the 
full  length  of  the  pipe.  The  use  of  wedges 
he  considers  liad  practice.  Mr.  S.  Cameron 
Corson,  Borough  Engineer  of  Norristown, 
Pa. .advises  sub-drains  of  tile  or  otherwise  for 
draining  the  ditch,  on  top  of  which  he  would 
place  concrete  carried  up  to  the  haunch  of  the 
pipe,  if  necessary  covering  the  pipe  entirely 
after  the  joints  have  been  properly  connected. 
"In  some  instances  most  excellent  results  have 
been  obtained  by  a  plank  reinforced  with  con- 
crete, using  bcil-less  pipe  entirely,  especially 
made  or  by  breaking  off  the  bells.  If  the 
snecial  bell-less  pipe  is  used  on  top  of  the 
planks,  a  cement  mortar  collar  may  be  placed 


entirely   aroniid   the   joint.     The  water  passes 
down  the  trench  under  the  plank." 

Mr.  H.  L.  Shaner.  city  engineer  of  Lynch- 
burg, Va.,  reports : 

"We  have  had  considerable  experience  in  la>' 
in^  sewer  pipe  in  wet  trenches.  Our  practice  is, 
if  possible,  to  first  laj"  a  porous  tile  drain  about 
IS  or  20  ins.  below  the  grade  of  the  sewer  pipe 
and  nil  in  over  the  sub-drain  with  broken  stone, 
the  object  being  to  carry  off  the  ground  water 
in  the  sub-drain  and  present  a  firm,  dry  surface 
on  which  to  lay  the  sewer  pipe.  It  has  also 
been  our  practice  in  wet  trenches  where 
sub-drainafe  was  not  practicable  or  too  expen- 
sive to  laj"  a  plank  Moor  embedded  solidly  on  the 
bottom  of  the  trench  for  holding  the  sewer  pipe; 
the  pipes  of  course  being  placed  on  wood  block- 
ing resting  upon  the  plank  lloor  in  the  bottom 
of  the  trench.  Of  the  two  methods  I  greatly 
prefer  (he  first  one,  although  we  have  had  good 
results  in  using  the  second,  and  I  believe  good 
work  can  be  secured  by  laying  a  plank  floor  in 
the  bottom  of  wet  trenche.s  and  blocking  up  and 
liolding  the  pipe  to  line  and  grade  by  wooden 
wedges  back  of  each  bell. 

Mr.  J.  N.  .-Xmbler,  of  Winston,  N,  C,  re- 
ports having  liad  considerable  experience  in 
laying  timber  foundations  for  pipe  sewers. 
He  uses  short  4.x4  in,  piles  driven  by  mauls, 
on  the  top  of  which  battens  are  spiked.  The 
horizontal  planks  arc  spiked  to  the  battens 
and  the  sewers  laid  on  these,  the  adjustment  to 
grade  being  made  by  a  pair  of  wedges  driven 
from  opposite  sides  under  each  pipe.  City 
En.gineer  Dingle,  of  Charleston,  S.  C.,  reports 
the  plank  and  vi'edge  method  as  being  in  use 
in  that  city  and  that  it  has  so  far  proved  sat- 
isfactory. Mr.  W.  D.  Neves,  of  Greenville, 
S.  C,  also  has  used  the  method,  but  believes 
that,  to  be  satisfactorj',  concrete  should  In.- 
placed  about  the  pipes  and  the  wedges  re- 
moved before  back  filling.  The  plank  and 
wedge  method  is  used  at  Tuscaloosa,  Ala,, 
with  success,  but  it  is  stated  that  care  should 
be  taken  to  backfill  and  tamp  a  good  bed  of 
dry  dirt  under  the  pipe.  Mr.  Maury  Nichol- 
son, city  engineer  of  Birmingham,  Ala.,  re- 
ports having  had  success  in  laying  sewers 
across  swampy  ground  bj'  laying  2xr2-in  plank 
on  2-ft.  lengths  of  2x0  laid  across  the  trench 
at  6-ft.  intervals,  and  blocking  the  pipes  up 
on  saddles  cut  to  fit  the  pipe  and  placed  just 
behind  the  bells.  Wedges  he  considers  cheap- 
er and  practically  as  good  if  nailed  to  the 
plank.  This  method  he  recommends  from  his 
experience. 

Possibly  no  city  of  the  south  has  had  more 
extensive  experience  with  wet  trenches  than 
New  Orleans.  Mr.  Geo.  G.  Earl,  general  super- 
intendent of  the  sewer  and  water  works  con- 
struction there,  describes  their  method  as  fol- 
lows : 

"Our  practice  in  laying  sewer  pipe  in  bad  bni- 
tcms  is  to  lay  either  a  horizontal  plank  under 
the  pipe  or.  if  the  bottom  is  very  bad,  floor  over 
the  whole  trench  bottom.  The  top  of  this  plank 
nr  flooring  is  laid  deep  enough  to  give  a  good 
strong  clearance  for  the  bell  of  the  pipe.  Over 
this  shells  or  gravel  (porous  material  through 
which  water  will  run  freely)  is  spread  and  the 
pipe  laid  to  grade  there  and  filled  around  and  up 
at  least  to  the  center  of  the  pipe  with  similar 
material.  'We  prefer  to  have  the  pipe  nowhere  in 
contact  with  the  foundation  plank,  sheeting,  or 
bracing  of  the  trench." 

In  Knoxville,  Tenn.,  City  Engineer  Thomp- 
son has  used  the  plank  and  block  method  and 
finds  it  satisfactory  in  some  cases.  .-Knotber 
method  he  has  used  "is  to  take  out  the  soft^ 
material  below  grade  and  refill  to  a  depth  of 
G  to  12  ins.  with  steam  coal  cinders.  Where 
cost  is  not  to  be  considered,  but  it  is  desired 
to  obtain  the  best  results,  or  where  foundation 
is  very  unstable,  I  would  recommend  a  con- 
crete base  of  4  to  6  ins.  Sometimes  a  cushion 
of  sand,  fine  stone  screenings,  pulverized  slag 
or  cinders  can  be  used  to  advantage  on  this 
base,  in  which  to  bed  the  pipe  and.  render  it 
less   liable  to  breakage." 

Mr.  E.  E.  Colby,  city  engineer  of  Chickasha. 
Okla.,  has  laid  a  large  amount  of  sewer  in 
wet  trenches  and  finds  thi  plank  and  wedge 
method  the  best  he  knows  of  for  holding  the 
pipe  in  shifting  ground. 

Mr.   W.   F.   Sargent,  of   Oak   Park,   III.,  re- 
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ports  having  had  considerable  experience  in 
laying  sewers  in  saturated  sand  where  the 
"well  point"  system  was  used  with  wonderful 
success  (as  at  Gary,  Ind.,  in  1908).  In  other 
cases  he  has  supported  both  ends  of  each 
length  of  pipe  on  cross  plank  fastened  to  the 
sheeting.  In  a  particularly  difticult  case  a 
sewer  was  supported  on  a  wooden  foundation 
constructed  as  follows,  Fig.  1  ;  ^xC-in  planks 
were  driven  as  piles  in  the  bottom  of  the 
trench  every  4  ft.  the  6-in.  being  crosswise  of 
the  trench,  and  2xG  stretchers,  with  the  6  ins. 
vertical,  were  nailed  one  to  each  edge  of  the 
plank  piles,  and  with  their  top  edges  slightly 
below  sewer  grade.  The  pipes  were  sup- 
ported on  this  by  short  pieces  of  plank  laid 
across  the  trench  and  resting  upon  the  tops 
of  these  stretchers.  This  plan  he  reports  to 
have  been  perfectly  successful  in  a  r2-ft. 
trench  in  sand  which  was  completely  saturated 
with  water. 

Method  and  Cost  of  Molding  and  Lay- 
ing Reinforced   Concrete   Pipe  for 
an  Aqueduct,  Monterey,  Mex- 
co,  Waterworks.* 

The  aqueduct  considered  is  18.700  in. 
(61,336  ft.)  long,  made  up  as  follows: 

IS-in.    cast    iron    pipe ,  5!!H^ 

""-in.    reinforced    concrete    pipe 14,6i4  it. 

"5-in.    reinforced    concrete    pipe 39,488  ft. 

IS-in.    cast    iron    siphon 'I'J?,  H' 

20-in.    cast    iron    siphon ,i,644  it. 

Total     (!1.335ft. 

The  following  data  relate  only  to  the  im- 
proved concrete  pipe  line.  The  concrete  pipes 
were    manufactured    and    laid    under    contract 


The  -V^.O-cm.  (_'_'-iii.)  pi|,(■^  .m.,,.  ,,(  the  .same 
length,  but  7(1  nnn.  {2-'ii  in.  i  thick.  b'or 
the  purpose  of  strciigllicning  iln-.c  pipes  while 
hauling  tlu-m  .>\,r  very  rnuyli  ri^ids  they  were 
reinforce. 1  nitli  fuur  rinii^  "f  .\'o.  (i  galvan- 
ized-iron   wire. 

Manuf.Hlurc  ,'l  /'i/i.-.v.— Tlu-  |jipes  were 
manufactiireil  umlrr  the  sn|)i  rvisiiin  of  Mr.  11. 
-Stanley  lient,  ai   .i  pipe  y.ird  established  below 

the  crusbiut;  i)l;iiit,  fruin  vvhicli  the  crushed 
rock  and  sand  wne  cKlivenil  by  gravity  in 
liogies  run  un  narrow-gage  rails.  The  area 
(.if  the  pipe  yaid  w.is  approxini.itely  1V4  hec- 
tares, and  it  was  laiil  out  with  iiarallel  lines 
of  76-nim.  (:i-in.)  gtdvanized-iron  piping  with 
hose  couplings  for  sprinkling  purposes.  After 
trials  with  aggregates  of  various  sizes,  the 
concrete  for  the  pipes  was  iiroportioned  by 
volume  as   follows  : 

I'll.  ti. 
Criislied     rocli     linilu-ti     ti)     !>a.ss     thioufili     a 

Itt-niui.    (-^-in.t    scn-eti 4. Mi 

Manufaetiircil    s;iiiil    (run    of    (oll.si 4.:.'li 

l^ortland    cenicnl     .''..17 


Total 


A-1 


The  above  qu;intity  manufactured  two  63.--)- 
cm.  (25-in. )  pipes:  a  "i-').!l-cm.  ( 2'J-in. )  pipe 
required  O.llbj  cu.  in.  (5  cu.  ft.)  of  the  ma- 
terial, in  the  same  pr(ip(U'tions.  Figure  I 
shows  the  forms  for  these  pipes.  The  forms 
consist  of  cast-iron  bottom  rings,  to  the 
proper  section  of  the  joint,  and  inner  and  outer 
steel  forms  of  :!-inni,  (0.1'J-in.)  plate,  pro 
vided  with  inner  .ind  (^luter  locking  arrange- 
ments. The  concrete  was  poured  through  a 
cast-iron  hopper  which  btted  to  the  top  of 
the  outer  form. 

The    concrete,    which    was    mixed    ver>-    drv. 


ihe  bottom  ring  with  a  special  lifter,  and 
r.anged  in  p  isition  for  oating  internally  with 
a  Portland  cement  grout  to  which  a  little 
fre-lily  slaked  lime  was  added.  The  pipes 
were  ,all  numbered,  and  were  kept  moist  for 
10  davs  by  constant  sprinkling.  They  were 
not  hauled  1"  the  work  until  'J8  days  after 
they  were  UKilded.  although  ibis  rule  was 
sometimes  broken,  to  the  delrimeiit  of  tin 
]iipes.  .More  than  ■'iJ.OtiO  pi|)ts  were  manu- 
factured, bitt  s(]me  were  used  for  inirposes 
other  than   the  aqueduct. 

Cost  <if  Pipes. — The  contractor  brought 
with  him  experienced  concrete  pipe  makers 
from  California,  and  these  were  afterward 
tissisted  by  Mexican  lalior.  In  a  day  two 
Itimpers  could  manufacture  from  4")  to  oO  pip.s 
of  the  larger  (i5-in. ),  and  from  hU  lo  (id 
of  the  smaller  (•J'i-in.)  size.  The  cost*  varied 
from  ■J.7.".  to  3.25  pesos  ($1.33  to  $1..")8)  p.-r 
liipe  for  the  smaller,  and  from  3,.')(l  lo  4  II  i 
pesos   ($1.7u  to  $l.!14i    f.  r  the  hirger  size. 

The  aiiproximate  cost  of  manuiactiring  is 
as  follows:  Ttiking,  as  a  fai.'  cxami)le,  ore 
wei'k's  work  during  March,  liUi8,  ihe  wage.5 
paid  to  the  71  men  comprising  the  total  pav- 
roll  (though  part  of  this  Labor  was  intermit- 
tent) amounted  to  i)81  pesos.  This  includes 
:i  general  foreman  at  in  pes( 
.\merican  tampers  at  7.."iO  ])esos. 
Labor  varying  from  1  to  1  peso, 
necessary  to  b.andle  .uid  linish 
eluding  coating  the  interiors, 
week  there  were  made  1.126  of  the  C3..j-cm. 
('2-5-in.)  and  l,09.j  of  the  ')-J.!)-cm.  (22-in.)  size. 
The  pay-roll  includes  .520  pesos  for  the  lar.ger 
pipes  (46  cts.  each)  and  461  pesos  for  'he 
smaller   jiiiie    (42   cts.   each).     4'able    I    shows 


per  day.  fo'r 
and  Mexica:i 
and  all  labor 

the  pipes,  ir- 
Duriug     this 
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Details  of  Reinforced  Concrete  Pipe  and   Pipe  Forms,   Monterery,   Mexico,   Water-Works. 


with  Mr.  -\rtbur  S.  BeiU,  of  Los  .-Xngijles, 
CaL,  the  company  providing  all  materials, 
labor,  etc.  The  contractor  was  paid  10  cts. 
per  lin.  ft.  of  pipe  manufactured  and  10  cts. 
per  lin.  ft.  laid.  He  was  also  responsible  for 
the  satisfactory  completion  of  the  work. 
Figure  I  shows  the  details  of  the  joint  recom- 
mended by  Mr.  T.  D.  Schuyler  and  adopted 
for  these  pipes.  The  63."i-cm.  ( 2."(-in. )  pipes 
were  61   cm.  long  and  76  mm.    (.3  ins.)    thick. 

•Rearranged  from  "The  Water-Works  and 
Sewerage  of  Monterey,  N.  L.,  Mexico,"  by  G.  R 
G.  Conwav.  Proc.  .\m.  Soc.  C.  E..  Vol.  XXXVI. 
p.   1621. 


in  a  V2-CU.  >(1.  b.atcb,  "S 
thoroughly  tamped  with  :i 
worked  until  it  was  of  a 
sistency,  the  wire  rings  b. 
concrete  was  placed,  1  he 
obtained  with  the  minimum 
The  upper  joint  was  inoL 
cast-iron  ring.  The  jacke 
were  loosened  immedi.iteh 
(jther  rings,  a  sutVicient  miiul 
being  used  for  .1  day's  \vo 
required  for  curves,  speci:i' 
to  give  the  necesary  bevel  ' 
24  hours  the   finished   pit''  s 


nnith"    mixer,    was 
22-lb.  tamper,  and 
stiff  jelly-like  con- 
ing  added    as   the 
best   results    were 
quantity  of  water, 
lied    with    a    heavy 
t    and   core    forms 
.    and    jilaced   over 
ler  of  bottom  rings 
:k.     For  the  pipes 
I   forms  were  used 
the  joint.    After 
were  lifted   from 


the  (luantities  and  cost  of  the  materials   used 
in  the  m.annfaclure  of  these  pipes. 

I'rom  Table  1  it  is  seen  that  the  cost  of 
the  63..5-cm.  pipe  was  3.37  pesos  for  material 
plus  0.40  peso  for  labor  =  3.83  pesos  per  pipe, 
or  6.26  pesos  per  lin.  m.  (T.Ol  pesos  per 
lin.  ft.). 

*Tlie  value  of  the  Mexican  peso  is  tSVi  ets. 
Ill  the  cost  data  that  follow  we  have  made  eon- 
versions  from  pesos  to  dollais  for  only  certam 
leading  figures.  For  rough  appr(iximiition_s, 
while  reading,  the  peso  may  be  assumed  at  M 
cts..  which  gives  amoVuits  in  dollars  by  dividing 
the'text  figi.u-es  by  two. 
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TABLK    1.— COST    OF    CONCRETE    PIPE. 

6  pipes  l-'or  1,005  pipes 

For  1.12.)  in  diameter.  55.9  cm.  (22  Ins.)  in  diameter. 

63.5  cm.  (25  ins  Cost.  Quantities.  Cost. 

Materials.  Quantities. 

Portland   cement,   at   S.OO   pesos  per 
bbl..     delivered     at     pipe-making  3,20S.OO  pesos  303  bbl.  2,424.00  pesos" 

yard    401  bbl.  225.25  pesos  6S  cu.  m.  1S0.20  pesos 

Sand,  at  2.G5  pesos  per  cu.   m SCi  cu.  m. 

Crushed    rock     19-mm.    (»i-in.),    at  164.30  pesos  50  cu.  m.  132.15  pesos 

2.65  pesos  per  cu.   m 62  cu.  m. 

No.     6    galvanized    wire     hoops,    4                                    203.00  pesos            4,3S0                          183.00  pesos 
rings  to  each  pipe 4,504 

3,800.55  pesos  2,919.45  pesos 

Totals     — ■ 

3.37  pesos  2.66  pesos 

Cost   per   pipe    (J1.C3)  ($1.29) 


The  cost  of  the  55.9-cin.  (22-in.  i  lupcs 
amounted  to  2.6(5  pesos  for  material  plus  0.42 
peso  for  labor  =  3.0S  pesos  per  pipe,  or  o.O.') 
pesos  per  lin.  ni.  or  1.54  pesos  per  lin.  ft. 
(75  cts.  per  lin.  ft.) 

The  cost  of  cement  included  haulins  from 
the  bodega  to  the  yard,  a  distance  of  about 
0  km.  (.3.1  miles.")  .-Xt  a  later  date,  after 
the  company  had  commenced  using  the  "Hi- 
dalgo" cement,  some  additional  55.-9  cm. 
pipes  were  manufactured,  so  as  to  have  them 
on  hand  as  a  reserve  in  case  of  emergency. 
In  this  work  only  Mexican  labor  was  used, 
as  the  previous  gang  had  been  dispersed,  but 
the  tampers  had  had  previous  experience. 
Taking  the  cost  of  118  pipes  made  during 
one  period  of  9  days,  the  detailed  cost  was  as 
given  in  Table  II. 

TABLE    II— COST    OF    55.9-CM.    (22-IN.)    CON- 
CRETE PIPES. 
Labor  for  9  day.=—  Pesos. 

Tampers,  2  at  4  pesos 72.00 

Cement   mixers    (hand-mixing)    and   help- 
ers. 6  at  1  peso 54.00 

Water  boy  4.50 

Proportion    of   time    of    crusher   foreman, 
one-third  of  5  pesos.  2  pesos 18.00 

Making   1.672  wire   hoops,   at  5   pesos  per 
thousand     8.30 

Man  coating  pipe,  at  1  peso  per  day 5.on 

Cost  of  labor  making  41S  pipes 161. Si; 

Cost  of  labor  per  pipe 0.:!S 

Material—  Pesos. 
Cement.    11S14  bbl..  at  6.40  pesos  per  bbl., 

at   pipe-making  yard    7."iS.4'1 

Sand,  24.6  cu.  m.,  at  2.50  pesos  per  cu.  m.  C1..>0 

Rock.  21.6  cu.  m..  at  2.00  pesos  per  cu.  m.  43.20 

No.  6  wire.  3,362  lin.  m 35.56 

Lime     1-50 

Cost  of  material  for  418  pipes 920.16 

Cost  of  material  per  pipe 2.20 

Add  cost  of  labor 0.38 

Total  cost  per  pipe  for  labor  and  ma- 
terial           2.58 

Equivalent  to  4.23  pesos  per  lin.  m.,  or 
1.29  pesos  per  lin.  ft. 

Excavation  for  Pipe  Line  and  Siphons. — The 
excavation    for   the   pipe   line   and   for   brid.ge 


works,  etc.,  was  let  by  contract  to  Messrs. 
Scott  and  Lee,  of  Monterey,  under  three 
classifications: 

(1)  -All  material  which  in  the  judgment  of  the 
Engineer  can  be  economically  loosened  with 
picks  and  handled  with  shovels. 

(2)  Indurated  earth  or  gravel,  shale  or  rock 
which  can  be  loosened  without  blasting,  and 
"sillar,"  locally  so-called,  whether  pure  or 
mixed  with  otlier  substances,  and  whetbei-  it 
requires  blasting  or  not. 

(3)  AW  rock  not  included  in  the  aljove  wiiich 
requires  drilling  or  blasting. 

Locally,  this  classification  is  well  understood, 
particularly  No.  2,  as  it  covers  the  sillar  soils 
wliich  are  common  in  the  neighborhood  of 
Monterey.  The  contract  prices  were :  No. 
1,  50  cts.;  No.  2,  1.50  pesos,  and  No.  3,  2.50 
pesos  per  cu.  ni.  These  prices  were  over 
and  above  the  clearing  and  grubbing  of  the 
line,  which  was  paid  for  at  the  rate  of  100 
pesos  per  hectare. 

The  route  of  the  pipe  line  being  along  broken 
country,  at  some  points  difiicult  of  access, 
service  roadways,  about  3  m.  (9.84  ft.)  wide, 
for  hauling  material  were  constructed,  and, 
for  about  7  km.  (43V^  miles),  a  roadway  was 
made  along  the  line  of  the  trench.  The  prices 
for  the  roadway,  under  the  above  classifica- 
tion, were:  For  No.  1,  35  cts.;  No.  2,  1.50 
pesos,  and   No.  3,  2.50  pesos  per  cu.  m. 

The  trenches  were  excavated  5  cm.  (2  ins.) 
below  the  required  finishing  depth,  to  allow 
for' grading  the  pipes  in  selected  material,  and 
were  taken  out  to  an  average  width  of  40  cm. 
(15%  ins.)  greater  than  the  outside  diameter 
of  the  pipe,  to  allow  for  their  proper  joint- 
ing, ancl  also  to  give  sufficient  room  to  roll 
the  pipes  in  the  trenches. 

The  route  of  the  pipe  line  was  laid  out  so 
as  to  obtain  an  average  fill  of  not  more  than 
1  m.  (3.28  ft.)  over  the  tops  of  the  pipes, 
but  in  some  cases  the  cuts,  for  short  lengths, 
were  3  ni.  (9.84  ft.)  deep.  The  excavation 
for  this  work  began  in  June,  1907. 


Hauling  Pipes. — The  pipes  were  hauled  to 
llie  site  of  the  work  with  ox-carts  and  mule, 
teams.  Tlie  cost  of  hauling  varied  from  25 
cts.  per  pipe  at  the  lower  end,  to  1  peso  per 
pipe  at  tlie  upper  and,  comparatively  speaking, 
inaccessible  portion  of  the  line.  The  weight 
of  the  55.9-cm,  (22-in.)  pipe  was  about  182 
kg.  (400  lbs.)  ;  that  of  the  C3.5-cm.  pipes 
was  about  216  kg.  (475  lbs.) 

The  breakages  in  all  the  pipes  cast  at  the 
pipe  yard  amounted  to  about  1  per  cent,  due 
chiefly  to  unloading  them  carelessly  near  the 
pipe  line. 

Pipe  Laying. — The  pipe-laying  gang  was 
composed  of  7  Mexicans  under  the  direction 
of  an  .American  foreman,  who  was  in  charge 
of  several  gangs.  One  gang  could  lay  daily 
from  00  to  73  m  (from  100  to  120  pipes). 
The  following  was  the  ordinary  pay-roll  for 
one  gang: 

Pesos. 

1   foreman  at  8  pesos   (proportion) 2.00 

1   pipe  layer  at  3  pesos 3.00 

1  pipe  layer's  assistant  at  2  pesos 2.0O 

1  cement  mixer  at  2  pesos 2.00 

2  outside  plasterers  at  2.50  pesos 5.00 

2  inside  plasterers  at  2.25  pesos 4.50 

1  water  boy  at  0.50  pesos 0.30 

Total    20.00 

This  brings  the  average  cost  of  laying  the 
pipes  to  32.8  cts.  per  lin,  m. 

The  pipes  were  jointed  with  1  : 2  cement 
mortar,  the  outer  joint  being  rounded  over 
both  pipes  for  a  width  of  12^i  cm.  (5  ins.) 
and  a  height  of  about  19  mm.  (%  in.).  In 
making  these  joints  the  pipe  layers  wore  rub- 
ber gloves.  The  joints  were  kept  moist,  and 
the  trench  was  back-filled  with  fine,  screened 
material  to  a  depth  of  10  cm.  above  the  top 
of  the  pipe.  Inside,  the  joints  were  carefully 
caulked  with  cement  and  rendered  smooth, 
the  plasterers  working  continuously  along  with 
the  pipe  layers,  doing  from  20  to  35  m.  at 
a  time.  Water  had  to  be  conveyed  to  the 
trenches  by  barrels  on  burros,  and  during  the 
dry  season  it  was  sometimes  carried  5  or  C  km. 

Testing. — When  the  line  was  completed  it 
was  tested  for  water-tightness,  and  the  loss 
was  found  to  be  about  5  per  cent,  part  of 
which  was  probably  due  to  absorption.  At  a 
later  date  it  was  found  that  the  waters  of  the 
Estanzuela  River,  which  contain  150  parts  of 
calcium  carbonate  (CaCOs)  per  million,  de- 
posited a  very  fine  film  of  lime  on  the  in- 
terior of  the  pipes,  completely  filling  any  pores 
there  might  have  been.  At  the  present  time 
tlicre  is  no  measurable  leakage,  thus  proving 
that  the  character  of  the  work  is  very  satis- 
factory. 


DRAINAGE      AND      IRRIGATION     SECTION 


Cost  of  Cement  Tile  and  Cost  Keeping 
Methods  for  a  Tile  Factory.'-' 

The  manufacture  of  concrete  drain  tile  ne- 
cessarily restjlves  itself  into  three  main  <li- 
visions :  those  which  are  made  by  machine 
using  a  rotating  trowel;  those  which  are 
tamped,  either  by  hand  or  machine,  and  those 
which  are  poured. 

There  are  two  different  methods  of  manu- 
facture for  tile  made  by  a  rotating  packer- 
head,  the  distinguishing  feature  being  in  the 
packer-head  itself.  In  one  case  the  packer- 
head  is  split  into  two  sections,  the  upper  por- 
tion being  called  the  packer  and  the  lower 
the  trowel.  The  trowel  rotates  at  one-half 
of  the  packer  speed,  the  idea  being  to  give  a 
dense  mixture  and  a  smooth  inner  surface 
with  as  little  wear  on  the  head  as  possible. 
The  other  method  of  troweling  tile  into  shape 
consists  of  using  a  one-piece  packer-head 
obtaining  much  the  same  effect  as  with  the 
one  split  into  two  sections.  It  should  be  the 
object  of  any  machine  to  so  compress  the  con- 
crete that  when  the  jacket  is  removed  the  tile 

•Condensed  from  a  paper  by  J.  H.  Libberton, 
Assistant  Inspecting  Engineer.  Universal  Fort- 
land  (Tement  Co.,  read  before  the  National  Asso- 
ciation   of   Cement    Users.    . 
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Fig,   1. 

will  .stand  on   either  end.     With   some  heads      end  as  it  comes  from  the  machine,  since  that 
it  is  necessary  to  stand  the  tile  on  the  upper      one  is  packed  better  than  the  lower. 
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$86.42 
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STOCK. 
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Fig.  2. 


Under  the  division  of  tamped  tile  are  found 
those  made  by  hand  and  those  made  by  ma- 
chine. The  hand  method  is  not  recommended 
since  it  does  not  tend  to  produce  tile  which 
are  uniform.  The  fact  that  the  material  is 
tamped  in  layers  is  apt  to  produce  planes  of 
weakness  which  materially  affect  the  quality 
of  the  linished  product.  The  personal  equation 
also  enters,  and  in  all  probability  the  tile 
which  were  made  in  the  morning  are  of  a  bet- 
ter quality  than  those  which  the  workman 
rams  up  in  the  evening  after  a  hard  dav's 
work.      Mechanically   tamped   tile   are  provint; 
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very  satisfactory  and  art-  ni.ade  by  a  ma- 
chine which  revolver  the  inner  and  outer 
jackets,  feeding  the  concrete  in  meanwdiile. 
A  tamper  working  up  and  down  at  about  H()0 
strokes  per  minute,  gives  a  blow  of  (10  or  SO 
lbs.  It  is  evident  that  w'ith  this  method 
the  operation  of  manufacturing  tile  can  easily 
be  duplicated  time  and  time  again,  thus  in- 
suring their  uniform  quality. 

A  more  or  less  satisfactory  substitute  fur 
machine  tamping  is  found  in  the  pneumatic 
rammer  which,  although  it  will  always  strike 
'the  same  blow,  has  the  objection  that  the  con- 
crete must  necessarily  be  rammed  into  posi- 
tion in  layers. 

The  third  division  embraces  tile  wliich  are 
made   In-   the   poured   process,   or   witli   a   cnii- 


crete  of  such  consistency  that  no  tamping  is 
required,  but  the  concrete  is  rather  jarred  or 
churned  into  place.  This  method  is  proving 
quite  satisfactory  where  a  [larticularly  dense 
concrete  is  required  for  draining  alkaline  soils 
or  for  the  manufacture  of  sewer  pipe. 

It  is  not  the  object  of  this  paper  to  fix  or 
endeavor  to  calculate  tlie  maximum  or  mini- 
mum costs  per  thousand  tile,  but  rather  to  in- 
dicate a  metho<l  of  procedure  which  will  place 
the  manufacturer  in  a  position  to  know  deli- 
nitely  wdiat  his  tile  cost  him,  as  well  as  the 
distribution  of  cost  over  the  different  head- 
ings. It  is  to  be  regretted  that  the  manufac- 
turers of  concrete  tile  machines  are  inclined 
to  paint  a  more  brilliant  horizon  for  the  pros- 
pective tile  manufacturers  than  is  warranted 
by  actual  practice,  and  often  omit  important 
items  of  cost  such  as  interest  on  the  invest- 
ment, depreciation  on  the  plant,  renewals  of 
machinery  parts  and  the  repairs  on  the  build- 
ing and  machinery.  The  manufacturer  also 
is  inclined  to  neglect  these  details  and  conse- 
quently is  oftentimes  at  a  loss  to  determine 
why  his  plant  does  not  pay  lietter. 

Since  tile  methods  of  keeping  costs  can  be 
equally  as  well  illustrated  with  one  method 
of  manufacture  as  another,  tlie  cost  data  will 
be  confined  to  tile  of  small  diameter,  4  to  \- 
ins.,  as  made  with  a  rotating  packer. 

After  studying  the  different  methods  Gen- 
erally employed  for  kee[)ing  tost  data  it  was 
found  that  the  card  system  was  in  all  prolia- 
bility  the  most  practical.  Uy  this  method, 
space  is  saved  and  the  liookkceping  reduced 
to  a  minimum.  It  will  lie  necessary  to  use  two 
styles  of  cards.  Figs.  1  and  li,  one  for  the 
daily  record  about  3  .x  .j  ins.  in  size  and  the 
other  for  cost  and  stock,  preferably  alioiit 
5x8  ins. 

The  Daily  Report  Card  is  to  be  made  out 
by  the  foreman  and  eacli  size  of  tile  should  be 
filled  in  showing  the  time  required  as  well  as 
the  cement  used  for  each  size.  The  cards  aie 
perforated  so  that  they  can  lie  hung  on  a  nail 
in  the  factory.  Unfortunately,  such  a  record 
is  not  generally  kept  by  the  tile  manufacturer, 
consequently,  when  sever.il  sizes  of  tile  are 
made  on  the  same  day  it  is  impossible  to  make 
any  projiortional  division  of  C(/St.  This  record 
is  turned  in  at  the  cluse  oi  each  day  and  the 
different  items  transferred  to  the  large  cards 
under  the  various  sizes,  after  which  they  are 
filed  in  a  separate  drawer,  marked  "Day"  or 
"Daily  Record."  The  tile  per  sack  is  then 
determined  for  eacli  size  by  dividing  tlie  num- 
ber of  tile  made  by  the  sacks  of  cement  used. 
From  the  curve,  Fig.  3.  the  mixture  is  then 
obtained  and  multi|)iyiMg  the  sacks  of  cement 
used  by  the  proiiortion  gives  the  cubic  feet 
of  sand. 

The  curve  showing  the  tile  per  sack  and  the 
mixture  has  been  figured  on  the  assumption 
that  the  amount  of  ceuK  nt  in  a  tile  can  be  de- 
teriiiincd    fr'im    its    weight,    if    the   mixture    is 


known,  l-'or  instance,  a  tile  weighing  20  lbs. 
made  witli  a  1 :4  mixture  would  contain  an 
amount  of  cement  equal  to  1/5  of  its  weight, 
or  4  lbs.  To  find  the  tile  per  sack  it  is  only 
necessary  to  divide  the  weight  of  a  sack  of 
cement,  apiiroxiinately  94  lbs.,  by  4,  which 
gives  J3Ji  tile  per  sack.  In  calculating  the 
tables  and  plotting  the  resulting  curves  the 
average  weight  as  determined  in  twelve  tile 
factories  was  taken. 

To  prove  the  truth  of  this  assumption  the 
drain  tile  plant  of  Griffin  and  Todd  at  Shabbon- 
na,  III,  was  operated  for  about  three  weeks 
on  all  sizes  of  tile  from  4  to  12  ins.,  inclusive, 
and  with  mixtures  of  cement  ;uid  torpedo  sand 
varying  from  1:2  to  1  :  0.  The  materials 
were  accurately  measured  in  one  sack  batches 
and  after  adding  the  water  and  mi.xing  thor- 
nUiihly  were  run  through  the  machine  and  the 
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Fig.  4. 

number  of  tile  made  noted.  The  machine  was 
then  cleaned  and  a  new  batch  put  up  in  a 
similar  manner.  The  actual  test  and  theoreti- 
cal calculation  checked  very  closely  and  fur- 
nish a  set  of  curves  which  should  be  of  great 
v;ilue  to  the  manufacturer  of  concrete  drain 
tile. 

After  the  amount  of  material  has  been  de- 
termined the  cost  should  be  added  on  the  large 
cards.  From  a  curve,  Fig.  4,  it  will  be  possi- 
ble to  determine  immediately  the  cost  of  sand. 
The  cost  of  cement,  being  a  variable,  must  be 
figured  for  each  entry.  The  labor  is  calcu- 
lated by  multiplying  the  hours  by  the  rate  per 
hour. 

The  next  column  will  incliide  the  interest, 
power,  depreciation,  etc.,  and  must  be  propor- 
tioned to  the  size  of  tile.  For  instance,  if  the 
daily  cost  for  these  items  was  $0  and  the  aver- 
age'number  of  tile  made  per  day  of  a  certain 
size  was  3.000,  the  charge  per  1,000  would  be 
$3.  If.  however,  the  plant  was  working  on  tile 
of  which  the  plant  produced  only  1,.500  per 
day  the  added  cost  would  be  double  the  other, 
or'$(i  per  1,000. 
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The  several  items  of  sand,  cement,  etc., 
when  added  together  give  the  total  cost  tor 
the  total  mimher  of  tile  or  one  size  made  on 
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Fig.   5. 

a  certain  day.  The  cost  per  1,000  can  be  ob- 
tained by  dividing  the  total  cost  by  the  num- 
ber of  thousand  tile  made. 

The  next  division  on  the  large  card  is  in- 
tended to  lie  a  perpetual  inventory  of  stock 
on  hand.  At  the  top  under  "Forward"  should 
be  placed  the  total  from  the  last  card  tiled. 
1  o  that  number  is  added  the  day's  production. 
After  subtracting  the  sales  for  the  day  the  last 
column  should  indicate  the  stock  on  hand. 

To  illustrate  the  manner  of  keeping  the  rec- 
ord a  case  has  been  taken  of  a  day's  run  of 
2,400  8-in.  tile  using  92  sacks  of  cement.  Di- 
viding 2,400  by  92  gives  20  tile  per  sack.  By 
referring  to  the  curve,  Fig.  8,  tlic  mixture 
is  found  to  be  1  :  4.  Multiplymg  !)2  by  4  gives 
368  cu.  ft.  of  sand  used.  If  this  costs  $1  per 
cu :  yd.  the  sand  curve,  Fig.  4,  shows  the  total 
to  be  $13.()0.  Ninet\-two  sacks  of  cement  at 
$1.50  per  barrel  will  equal  $34. -"jO.  The  labor 
is  obtained  liy  multiplying  the  rate  per  hour 
by  the  number  of  hours.  One  hundred  hours 
labor  at  20  cts.  per  hour  eauals  $20. 

The  next  item  is  by  far  the  most  interesting 
and  is  the  one  hardest  to  estimate.  In  the  par- 
ticular case  cited  it  is  based  on  a  plant  and 
equipment  costing  $5,000,  and  operating  Hid 
days  in  the  year.  The  power  is  assumed  to 
cost  $1..50  per  day  and  the  foreman  paid  at  the 
rate  of  S25  per  week  for  the  entire  year.  In 
a  plant  of  this  kind  the  depreciation  must  1  e 
included  and  is  estimated  at  li'  per  ci-nt.  while 
interest  on  the  investment  is  taken  at  li  per 
cent. 

Plant  repairs,  insurance  am!  taxes  are  taken 
from  the  sheet  of  an  actual  plant  at  $(>00 ;  fore- 
man at  i25  per  week  or  $1.3(tn  per  year.  Op- 
eration IfiO  days,  therefore,  dailv  foreman  ex- 
pense is  $8.00.' 

Interest  on  $r>.i)0(i.nO  at  (i  per  cent .1;    rJOO.OliO 

Depreciation   ax    10  per   cent ."lOri.fld 

Repairs,    insuranee.    etc tiOO.OO 


Total     $1,400,011 

The  expense  per  dav  is  $8.70.  .Adding  the 
foreman  cost  increases  the  expense  to  $l(i.Tii. 
and  the  power  to  $18.30.  .\dded  to  tlie  cost 
of  the  cement,  sand  and  lalior.  makes  the  total 
cost  for  the  manufacture  of  2,400  S-in.  ce- 
ment tile  $80.42.  Dividing  this  by  the  inimber 
of  thousand  made,  viz.,  2.4  gives  $.34.35  as  the 
cost  per  1,000. 

this  same  reasoning  has  been  ccintinuc<l 
throughout  the  various  sizes  with  a  1  :4  mix 
ture  assuming  that  10  men  work  continually 
and  that  the  plant  sustains  a  breaka'.;e  loss  of 
3  per  cent  on  tile  of  all  sizes.  The  same  as- 
sumptions  are   made   as  before   regarding    in- 


vestment, interest,  power,  etc.  Assuming  the 
following  average  dailv  production :  4  ins., 
2,900 ;  5  ins.,  3,000;  (i  ins.,  3,000;  7  ins.,  2,500; 
8  ins..  2,400:  10  ins.,  1,800;  12  ins.,  1,450,  we 
have  Tables  I  to  IV: 

TABl.E  I.— MATERIAL  COST  PER  1,000  TIL.E. 
X  .  Ccst. 
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It  i^  probable  that  these  results  do  not  agree 
with  those  found  in  actual  practice  because  of 
the  variation  in  some  of  the  items  such  as 
number  of  men,  daily  production,  and  plant 
investment.  It  nevertheless  shows  a  method  of 
getting  at  the  cost  of  tile  to  the  manufacturer. 

In  an  independent  investigation  of  the  drain 
tile  (piestion  it  was  disclosed  that  it  is  often- 
times the  custom  to  employ  mechanical 
methods  for  the  proportioning  of  the  ma- 
terials. The  manufacturers  thought  that  such 
a  method  was  satisfactory  and  that  after  once 
setting  the  proportioner  it  would  continue  to 
grind  out  the  proper  relative  quantities  of  ce- 
ment and  sand.  Figures  5  and  (i  show  very 
plain  1\  the  result.  Fig.  5  shows  actual  runs 
from  (lay  to  day  on  8-in.  tile,  the  manufac- 
turer supposing  he  was  obtaining  a  1  :  4  mix. 
Figure  (i  shows  the  results  of  an  endeavor  to 
obtain  a  1  :  3  mixture  on  tile  of  the  same  size. 
[f  the  plants  are  operated  as  they  should,  and 
.•IS  tney  would  if  properly  proportioning  the 
materials,  the  zigzag"  lines  would  straighten 
themselves  out  and  coincide  approximate!) 
with  those  marked  1  :  3  and  1  :  4.  Since  the 
quality  of  the  output  of  a  plant  is  judged  b\- 
tiie  quality  of  the  poorest  product,  it  is  neces- 
sary that  tile  manufacturers  should  investigate 
methods  for  uniformly  proportioning  their  ma- 
terials. 


To  increase  the  efifect  of  the  blow  when 
driving  small  sheathing  with  a  pneumatic  ham- 
mer, the  operator  should  place  his  weight  on 
the  piece  of  sheathing  being  driven.  The  value 
of  the  stroke,  in  foot  pounds,  will  then  be 
increaseil  1  y  the  weight  of  the  operator,  mul- 
tiplied b\  the  distance  ordinarilv  driven  per 
1  low. 


The    Silting    Up    of    Reservoirs    and 

Canals  and  Some  Methods  for 

Preventing  Same. 

IIV    W.    II'UOIIA.N.* 

With  the  phenomenal  growth  of  the  west 
necessitating  the  building  of  dams  for  the 
storage  of  water  for  irrigation,  power  and 
domestic  uses,  the  obliteration  of  reservoir 
sites  by  silt  is  about  to  become  a  question 
of  serious  moment.  That  this  is  a  matter 
of  grave  importance,  is  shown  by  a  comparison 
of  two  surveys  made,  one  in  1895,  and  the 
other  in  1905,  by  the  U.  S.  Geological  Depart- 
ment, of  LaGrange  Reservoir  on  the  Tuolomne 
River,  California.  The  first  survey,  which 
was  made  Oct.  1,  1895,  by  Mr.  J.  B.  Lippin- 
cott,  showed  the  storage  capacity  of  2,332 
acre  feet.  A  second  survey  made  by  Mr.  E. 
Johnson  on  Nov.  1,  1905,  showe<l  the  capacity 
decreased  to  1,008  acre  feet.  In  other  words, 
54.2  per  cent  of  the  reservoir  storage  was 
destroyed  by  silt  in  ten  years  and  one  month. 

Another  instance  is  the  Austin  Reservoir 
on  the  Colorado  River.  The  Colorado  River 
at  Austin,  Tex,,  drains  an  area  of  40,(IOO 
square  miles,  from  which  the  discharge  has 
a  range  of  from  200,000  to  250,000  sec.  ft. 
The  dam  was  completed  in  May,  1893,  giving 
a  total  storage  capacity  of  53,496  acre  feet. 
In  May,  1897,  Professor  Taylor,  of  Texas 
University,  Austin,  made  accurate  sounding 
of  the  lake  to  determine  the  volume  of  silt 
accumulated  in  4  years,  and  found  that  the 
deposit  amounted  to  908,000,000  cu.  ft.,  or 
41.54  per  cent  of  the  original  capacity.  The 
dam  has  since  been  destroyed. 

Writing  about  the  Colorado  River  of  Texas, 
Mr.  Schuyler,  of  Hydraulic  Fill  fame,  says, 
"that  a  stream  the  size  and  character  of  this 
river,  to  be  utilized  for  irrigation,  would  re- 
quire a  reservoir  of  one  to  two  million  acre 
feet  capacity,  to  be  in  proper  proportion  to 
the    volume    of    run    off   and    amount    of    silt 


29 

28 
27 
26 


a; 


l-4Mix 

^ 

*, 

/ 

^ 

\ 

/ 

/ 

\ 

/ 

13  Mix 

\ 

// 

\ 

\ 

,  \ 

/ 

\ 

/         \ 

\ 

/ 

\ 

N 

f 

litM/x 

25 

24 
23 

22 

II 

20 

19 

18 

17 

16 

15 

I         2 

EngConfg. 


3         4 
Days 

Fig.   6. 


carried,  and  maintain  a  sufficiently  long  period 
of  usefulness  to  be  profitable." 

As  we  have  no  data  available  as  to  the 
ratio  of  discharge  of  American  Rivers  to  the 
amount  of  silt  carried  in  suspension,  and 
must  base  our  calculations  on  the  percentages 
obtained  from  Indian  and  European  engineers 
on  similar  rivers  in  these  countries,  the  follow- 
ing resume  of  the  methods  employed  to  delay 
this  destruction,  will  be  of  interest. 

These  methods,  the  writer  proposes  to  treat 
under  two  heads,  viz:  (1)  .Appliances  to 
cleanse    the    reservoir    from    silt    after    it    is 
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deposited    and,     (2>     Devices    to    prevent    silt 
from  entering  the  reservoirs  at  all. 

Perhaps  the  oldest  and  most  effectual  de- 
vice is  the  scouring  gallery,  which  is  known 
as  the  Spanish  Gate  and  is  an  appendage  of 
all  Spanish  and  Algerian  Dams.     As  they  are 


Fig.  1. 

all  typical,  Sir  William  Willcock's  description 
of  such  a  sluice  will  he  given.  Figures  1  and 
2  are  referred  to  in  the  following  description  : 

The  under-sluice  of  Khamis  (in  Algeria)  is  on 
the  Spanish  principle.  It  is  situated  at  the  bot- 
tom in  the  line  of  the  bed  of  the  original  stream. 
A  Spanish  under-shiiee  consists  of  an  opening 
of  from  1  to  3  meters  in  lieight,  and  from  1  to  3 
meters  in  width  at  the  up-stream  end;  it  in- 
creases gradually  as  it  advances  down-stream, 
and  it  is  sometimes  as  n^uch  as  4  meters  wide 
and  6  meters  high.  This  opening  is  closed  at 
the  up-stream  end  by  a  wooden  door,  called  a 
Spanish  door,  supported  against  horizontal  tim- 
bers let  into  apertures  in  the  two  sides  at  the 
point  A  in  the  figures.  Just  above  the  under- 
sluice  is  a  gallery.  This  gallery  is  about  a  meter 
wide  and  2  meters  high,  and  is  closed  on  the 
up-strtam  side,  and  open  on  the  down-stream 
face  to  allow  the  workmen  to  enter.  It  com- 
municates with  the  undcr-sluice  by  an  opening 
some  60  centimeters  in  diameter  just  down- 
stream of  the  gate  A. 

The  door  is  put  in  position  in  the  under- 
sluice  from  the  down-stream  side  wdien  the  res- 
ervoir is  empty,  and  the  three  horizontal  tim- 
bers, B,  C,  D.  are  let  into  slots  in  the  jambs, 
and  the  whole  door  is  well  caulked.  The  water 
now  rises  in  the  reservoir  and  as  the  deposits 
accumulate  they  bury  the  door  and  gradually 
gain  great  consistency.  It  t.-ikes  four  years  for 
the  deposit  to  become  solid,  though  It  is  gen- 
erally left  ten  years.  AVhen  the  reservoir  has 
got  tilled  up  with  deposits  to  the  extent  which 
is  considered  a  maximum,  the  workmen  enter 
the  under-sluice,  bore  w-ith  an  auger  through 
the  door  to  be  sure  that  the  mud  is  solid,  saw 
the  timbers.  B,  0  and  D,  and  then  escape  Into 
the  gallery.  The  door  is  now  free  to  drop,  but 
it  is  generally  held  by  the  solidified  mud.  The 
workmen  now  go  to  the  top  of  the  dam  and 
work  a  hole  through  the  deposit  with  a  long 
iron  pole  until  after  tlie 'water  touches  the  door. 
When  this  happens  the  door  falls,  and  the  mud 
follows  it  in  a  tremendous  avalanche.  The  res- 
ervoir is  soon  emptied,  and  more  or  less  of  the 
deposit  removed.  What  sediment  is  not  swept 
by  the  velocity  of  the  cvuTent  is  shoveled  into 
the  stream  by  the  workmen.  A  new  gate  is 
then  put  in,  new  horizontals,  B,  C,  D,  are  placed 
behind  it,  and  the  reservoir  begins  to  fill  again. 

The  total  cost  of  cleaning  the  Alicante 
Reservoir  with  length  of  5,9()U  ft.,  capacity  of 
2,i)S2  acre   ft.,  is  $."jO. 

The  main  outlet  of  the  Mercedes  Dam, 
Mexico,  consists  of  a  cut-stone  culvert,  G  ft. 
wide.  7.8T  ft.  high,  having  vertical  sides  and 
a  semi-circular  arched  roof.  This  connects 
with  a  rectangular  shaft  or  tower  built  against 
the  dam  on  the  up-stream  side,  extending  from 
the  base  to  and  above  the  lop,  the  interior 
dimensions  being  5.1  ft.  thick.  At  the  base 
of  the  tower  on  the  outside  is  a  6-ft.  cir- 
cular sluice  gate  of  cast  iron,  operated  by 
a  steel  gate  stem,  1.75  ins.  diameter,  a  ball- 
bearing geared  hoisting  device,  resting  on  a 
platform  projecting  from  the  tower,  at  the 
level  of  the  crest  of  the  dam. 

On  the  inside  of  the  tower,  against  the 
face  of  the  dam  proper,  is  a  similar  sluice 
gate,  5  ft.  in  diameter,  also  operated  from 
the    top.      The    method    of    operating    these 


gates  is  Im  lill  th.-  inuir  wuh  water  through 
the  small' r  ..jjcnings,  ulnlr  both  gate,,  are 
closed.  I  he  outer  .yalc,  bring  relieved  of 
pressure,  can  then  lie  r;nsr.|.  The  inner  gate, 
which  can  be  kept  well  ,,il,(l,  as  it  will  be 
easily  accessible,  cm  iMes\uuably  be  easily 
raised  uiuler  full  pressure-  as  much  as  desired. 
If  it  were  oiiencd  wide  Ibe  discharging  ca- 
'■acity  with  the  rescrv.iir  InU  half  full,  would 
approximately   be  Hull  en,    ft.   per   second. 

Tluse  hu.ue  gates,  ubuh  were  to  be  used 
to  wash  out  silt  accnmulati.ius  in  the  reservoir, 
together  with  their  pnitnty[ies,  thi-  sand  gates, 
are  of  ver\  doubtful  vahu-  fnr  this  puri)ose. 
Fijr  this  Mercedes  Rescrvir,  Mr.  Schuyler 
advised  that  :i  p:irti:d  |irecipitation  of  the 
silt  be  made  by  llie  building  of  some  small 
dams  ;ibove  the  main  reservoir,  as  any  attempt 
to  sluice  it  (■nl  nf  the  reser\nir  coulil  only 
result  in  a  loss  i.f  v.iln.-ilile  water,  without 
moving  more  than  .m  in.ippreciable  c|uanlity 
'pf  the  silt,  which  had  precipitate<l  over  the 
llniir    of    the    reservoir. 

Recognition  of  the  li.ibilily  to  obliteration 
by  deposit  of  silt,  (o  \\huh  most  reservoirs 
formed  by  solid  dams,  .-ire  subject,  led  to 
the  design  ol  .-iii  iiisulimergible  dam  pierced 
with   piimirons   under-sluices      The  lirst  speci- 


men of  tliis  class  of  dam  w.as  the  Ijhatgarli 
Dam  in  India,  constructed  about  is;i2.  This 
dam  has  a  maximum  height  of  127  ft.  There 
are  Uvo  overflow  waste  weirs,  one  at  each 
end  of  the  dam.  But  there  are  also  15  under- 
sluices.  Fig.  3,  each  8x4  ft.,  piercing  the 
dam  near  its  center,  with  their  sills  12  ft. 
only  above  the  bed  of  the  river,  which  is 
lO.r  ft.  below  the  crest  of  the  dam,  Tl  e 
object  of  these  sluices  is  to  )jre\'ent  the  de- 
posit of  silt  in  the  reservoir  b\  providing  a 
passage  for  the  early  Hoods  at  a  low  level.  If 
the  Hood  water,  heavil\'  lailen  with  silt,  were 
to  be  discharged  oxer  the  high  level  waste 
weirs,  it  would  droji  the  greater  proportion 
of  its  silt  on  the  bni  of  the  reservoir  in  its 
passage  through  the  deep  pond  above  the 
dam.  In  ordinary  floods  the  discharge  through 
the  under-sluices  is  cfTerled  under  a  head  av- 
eraging 15  ft,,  and  the  ponding  up  extends 
to  a  distance  of  three  miles  above  the  daiii. 
Consequently  a  certain  proportion  of  silt  will 
be  deposited  in  tiie  reservoir,  even  when  the 
under-sluices  .are  open  to  jiass  the  early  lloods. 
but  as  they  are  closnl  on  July  ;^1,  or  earlier, 
to  ensure  the  lillin;-;  of  the  reservoir,  there 
will  be  a  further  deposit  due  to  the  later 
floods  which  enter  the  reservoir  basin  after  the 
low  level  exit  is  closed.  Still  it  is  a  great 
point  gained  that,  at  the  time  when  the  floods 
are  carrving  the  greatest  amount  of  silt,  the 
discharge  is  alloweil  to  flow  forward  through 
the  reservoir  with  a  comparatively  small 
heading-up.  The  surf.ice  of  the  back-water, 
wheii.lhe  under-sliiices  are  open  and  working 
under  ,i  head  of  15  ft,,  is  less  than  one-thir- 
lieth  of  the  area  of  '.!>■■  reservoir  when  full: 
and.  thercfori',  Iweuivnine  thirtieths  of  the 
reservoir  bed  are  out  of  the  reach  of  the  silt 
deprisit.      On    ihe    reni:>.iniiig     thirtieth     under 


water,  there  is  also  less  tendency  to  deposit 
than  there  would  be  if  the  discharge  from  the 
reservoir  had  to  find  its  way  over  high  level 
waste  weirs.  Undoubtedly,  the  action  of  the 
under-slnices  will  be  effectual  in  prolonging 
the  life  of  the  reservoir;  the  experience  of  the 
last  eighteen  years  has  demonstrated  this. 

The  principle  of  allowing  the  silt-laden  wat- 
ers of  Hoods  to  pass  through  the  reservoir 
basin  without  serious  diminution  of  velocity, 
has  been  applied  in  a  more  thorough-going 
way  to  the  design  of  the  .\ssiian  Dam  on  the 
Xile.  This  dam  is  remarkable  as  being  the 
first  insubmergible  dam  built  without  any  pro- 
vision of  overflow  waste  weirs  to  discharge 
excess  water.  The  whole  river  discharge  at 
all  times  of  the  year  is  passed  through  sluices 
pierced  in  the  body  of  the  dam.  The  dam  is 
also  remarkable  on  other  accounts.  It  is  about 
1  Vi  miles  long,  and  contains  over  1.000,000 
tons  of  masonry.     (Fig.  4.) 

The  .American  type  of  insubmergible  dam  is 
known  as  the  Indian  Weir.  That  designed  by 
the  v.  S.  Reclamation  Service  on  the  Colo- 
rado River  is  so  well  known  and  has  been  de- 
scribed so  often  as  to  render  further  detail 
superfluous. 

The  writer  is  not  aware  of  any  special 
method  of  cleaning  reservoirs  formerl  by  solid 
dams,  beyond  draining  them  and  then  moving 
the  accumulated  silt  with  scrapers  or  ma- 
chines. Dredging  is  far  too  expensive,  and 
the  best  way  of  all  is  to  prevent  the  silt  from 
entering  at  all.  In  this  connection,  the  follow- 
ing extract  taken  from  the  Proceedings  •  f  the 
Institute  of  Civil  Fnginecrs.  Vol.  LVIII,  and 
written  liy  Mr.  R.  P..  P.uckley,  C.  ]'.  .  admir- 
ably covers  the  subject  : 

There  arr*  four  methods  \>y  which  it  is  pos- 
sible to  exclude  more  than  a  desirable  propor- 
tion of  silt  from  enleiitig  an  irrigation  system. 

(1)  By  works  in  the  ri\'er,  which  will  clear 
tlie   water   before    it    enters   the  canal. 

(2)  By  so  constructing  the  head-sluice  of  the 
canal  that  only  watt-i-  bearing  Uic  ilesireij  pro- 
portion of  silt   is  admilU-<l. 

(3)  By  constructing  a  depusiling  basin  near 
the  head  of,  and  in  the  c.-uial  ilsclf.  lo  be  cleared 
either  by  dredging  or  by  hand  lal>or;  or,  what  is 
practically  (he  same  thin,i^.  ii.\-  making  two  sup- 
fily  canals  from  the  river  to  the  canal,  one  to  be 
used   while  the  oilier  is  being  cleansed. 

(I)  By  constructin.g  a  iloulile  row  of  sluices, 
with  a  settling  lank  hr'tween.  so  arranged  that 
the  water  is  drawn  off  from  the  lower  row  car- 
r\ing  the  desired  amount  oi  silt,  aiul  so  de- 
signed that  the  deposit  in  the  tank  can  be 
tluslied  back  again  into  ttie  ri\'er. 

These  .systems  are.  of  course,  applicable 
under    different    circnmstances.      The    lirst   can 


Fig.  3. 

be  rarely  used,  and  only  when  the  local  con- 
ditions are  suitable.  .'Vs,  for  example,  when 
the  bed  of  an  inundation  canal  is  perhaps  <^ 
ft.  or  10  ft,  above  the  level  of  the  bed  of  the 
river,  and  which  canal  is  therefore  only  sup- 
plied   when    the    river   is    in    flood.      In    such    a 
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case,  if  a  position  for  the  head  of  the  canal 
can  be  selected  behind  an  island  covered  with 
brushwood,  the  top  of  which  is  perhaps  a 
little  below,  or  even  slightly  above  the  high 
flood  level,  it  may  be  well  worth  the  cost  to 
make  an  artificial  connection  between  the  head 
of  the  island  and  the  main  land,  so  that  all 
the  water  entering  the  canal  will  first  How 
through  the  bay,  found  between  the  island 
and  the  main  land,  entering  that  bay  from 
below.  The  velocity  of  water  in  the  bay  will 
thus  be  diminished ;  the  water  will  deposit  silt 
in  the  bay  instead  of  carrying  it  into  the  canal ; 
and  if  the  bay  be  a  large  one  the  canal  rnay 
work  for  many  years  without  its  bed  silt- 
ing up. 

The  same  principles  can  be  employed  on 
large  irrigation  schemes,  by  altering  the  meth- 
ods now  generally  adopted  on  these  works. 
The  alrrtpst  invariable  arrangement  is  that  the 
weir  which  stretches  across  the  river,  at  a 
height  of  from  8  ft.  to  15  ft.  above  the  bed, 
is  cut  by  two  sets  of  under-sluices  which  are 
purposely  set  as  close  as  possible  to  the  head- 
sluices  of  the  canal  immediately  above  the 
weir ;  the  floors  of  the  head-sluices  and  of 
the  under-sluices  being  at  the  same  level. 

The  under-sluices  are  placed  in  this  posi- 
tion so  that  silt  may  not  accumulate  in  front 
of  the  entrances  to  the  canal,  and  thus  impede 
the  free  entrance  of  boats  to  the  lock,  and  of 
water  to  the  canal.  This  object  is  attained  by 
opening  the  under-sluices  during  floods,  thus 
drawing  down  a  rapid  stream  immediately  in 
front  of  the  opening  to  the  canals,  which 
scours  the  channel  and  removes  any  deposit 
that  may  have  accumulated.  At  the  same  time 
that  the  action  of  the  under-sluices  clears 
the  approaches  to  the  canal,  it  causes  the 
canal  to  be  more  deeply  silted,  for  the  higher 
velocity  produced  by  the  scour  of  the  under- 
sluices  removes  an  extra  quantity  of  silt  from 
the  bed  of  the  river,  and  it  is  from  this  rapid 
and  silt-bearing  stream,  imninging  directly 
on  the  head-sluices,  that  the  canal  is  sup- 
plied. But  if  the  w-eir  were  constructed  with 
a  double  set  of  under-sluices  at  each  end, 
one  set  being  in  the  line  of  the  weir,  and  about 
200  ft.  from  the  river  bank,  and  the  other  set 
some  distance  lower  down  the  river,  hut  con- 
nected to  the  upper  set  by  a  flank  wall  paral- 
lel to  the  river  bank,  and  if  the  off-take  of  the 
canal  were  placed  immediately  above  the  lower 
set,  the  stream  flowing  to  the  upper  set  would 
not  pass  in  front  of  the  off-take  to  the  canal. 
The  silt-bearing  water  would  pass  through  the 
upper  set  of  under-sluices  with  full  velocity, 
while  that  portion  of  the  river  destined  for 
the  canal  would  have  its  velocity  checked, 
immediately  opposite  the  flank  wall,  and  would 
deposit  its  silt  to  a  great  extent  before  it 
reached  the  head^sluices  of  the  canal.  To 
sweep  away  the  silt,  which  would  be  deposit- 
ed between  the  weir  and  the  head-sluices,  it 
would  be  necessary  to  close  the  upper  under- 
sluices  and  to  work  the  lower  ones.  This  plan 
would  be  rendered  most  effective  by  closing 
the  head  of  the  canal  for  a  few  hours  every 
week,  while  the  lower  under-sluices  were 
opened,  so  that  the  channel  might  be  kept 
clean  without  allowing  any  silt-bearing  water 
to  have  access  to  the  canal. 

In  almost  all  cases  the  head  sluice  of  a  canal 
is  formed  by  rows  of  single  shutters,  sliding 
in  vertical  grooves,  so  that  the  water  is  al- 
ways first  admitted  to  the  canal  from  below 
the'  shutters,  that  is,  at  a  level  of  the  sluice 
floor.  If  the  sluices  w-ere  constructed  so  that 
the  water  was  drawn  from  the  top  instead 
of  from  the  bottom  of  the  river,  much  less 
silt  would  be  carried  into  the  canal.  In  rivers 
which  rise  moderately  it  is  best  to  have  a 
single  opening  in  each  vent,  covered  by  three 
or  four  shutters  sliding  in  a  vertical  groove, 
and  each  of  these  shutters  should  have  an  in- 
dependent opening  gear.  In  rivers  liable  to 
floods  rising  30  feet  it  is  necessary  to  have  in 
each  vent  of  the  sluices,  several  openings  at 
different  levels,  each  opening  being  fitted  with 
an  independent  shutter,  so  that  water  can  be 
drawn  off  at  different  levels  as  the  flood 
rises  or  falls.  This  way  nf  dealing  with  the 
silt  can  at  most  be  but  partially  effective,  but 
there  are  some  rivers,  carrying  a  small  amount 
of  silt,  to  which  this  system  may  be  applied 
with  sufficient  effect  to  render  the  clearance  of 
silt  from  the  canal  unnecessary. 


The  third  method  is  frequently  adopted  on 
Indian  canals.  The  first  half  mile  of  the  canal 
is  excavated  with  a  base  sufficently  large  to 
cause  a  great  diminution  of  velocity ;  the  silt 
is  deposited  during  floods,  and  excavated 
when  the  canal  is  closed  during  the  summer, 
or  perhaps  it  is  dredged  out  at  a  cost  even 
more  excessive  than  that  of  excavating  it  by 
hand.  .  .  " 

The  fourth  method  is  peculiarly  suitable  for 
rivers  with  a  rapid  fall.  It  is  also  most  de- 
sirable when  a  canal  runs  alongside  of  the 
river  for  some  distance  before  branching  off 
into  the  country.  If  this  method  lie  adopted, 
the  channel  of  the  first  mile  or  so  must  be 
of  such  capacity  that  the  velocity  of  the  water 
in  it,  when  carrying  the  full  volume  required 
for  the  canal,  .shall  not  exceed  that  which  will 
allow  of  the  deposit  of  the  matter  in  sus-' 
pension ;  so  that  the  water,  when  it  reaches 
the  end  of  its  length,  'shall  contain  only  that 
proportion  of  silt  which  the  channels  below 
are  arranged  to  convey  to  the  fields.  At  the 
end  of  this  broad  channel  a  sluice  will  have 
to  be  built  to  carry  the  full  discharge  re- 
quired in  the  canal  with  little  or  no  head  upon 
it.  The  head  sluice  on  the  river  bank  must  be 
designed  so  that,  with  only  a  moderate  flood 
in  the  river,  a  sufficient  quantity  of  water 
can  be  introduced  into  the  canal  to  generate  a 
velocity  of  three  to  four  feet  per  second  in 
the  broad  reach,  the  flushing  sluices  leading 
back  from  .this  reach  to  the  river  being  ar- 
ranged to  discharge  a  corresponding  quantity, 
or  even  a  larger  quantity  of  water.  These 
sluices  might  be  fitted  with  falling  shutters. 
The  largest  flushing  sluice  should  be  about 
150  ft.  to  300  ft.  from  the  head  sluice,  for 
it  is  about  this  point  that  the  heavy  sand  is 
deposited  and  where  the  greatest  scour  will 
be  required.  This  system  is  the  most  effective 
and  the  least  expensive  for  large  schemes. 
If  the  head  sluice  on  the  river  bank  be  con- 
structed on  the  principle  of  taking  water  from 
the  surface  of  the  river,  instead  of  from 
below,  the  minimum  amount  of  silt  will  enter 
the  broad  reach,  and  that  can  under  condi- 
tions, be  cleared  awav  by  closing  the  sluices 
at  the  extremity  of  the  broad  channel  for  a 
short  time,  and  opening  all  the  shutters  of  the 
head  sluice  on  the  river  bank  and  the  various 
flushing  sluices." 

On  the  Marseilles  Canal,  in  the  south  of 
France,  with  a  maximum  capacity  of  424  cu. 
ft.  per  second,  the  water  of  which  is  used,  not 
only  for  irrigation,  but  also  for  domestic  use, 
settling  basins  were  provided  to  rid  the  water 
of  the  sediment  mechanicallv  suspended,  in 
order  to  render  the  water  fit  for  domestic 
purposes. 

After  several  settling  basins  were  silted  un 
and  rendered  useless,  one  of  them  having  a 
capacity  of  about  lj9,000,000  cu.  ft.,  another 
large  basin  was  constructed  with  the  neces- 
sary w'orks  for  flushing  it  out  periodically. 
This  basin  has  an  area  of  fifty-seven  acres, 
and  its  capacity  is  about  81,000,000  cu.  ft.  It 
is  formed  bv  constructing  a  masonrv  dam 
across  a  vallcv  654  ft.  in  length,  72  ft.  in 
heio^ht.  and  55%  ft.  in  width  at  the  base.  At 
the  end  of  each  year,  when  a  deposit  of  about 
5  ft.  of  sediment  has  accumulated  at  the  bot- 
tom, it  will  be  flushed  out  into  the  river  Du- 
ra]ice  at  a  low  level. 

Part  of  the  Berthoud  Canal  (Colorado) 
consists  of  a  stave-pipe  siphon  3.500  ft.  long. 
The  lowest  point  in  this  siphon  is  80  ft.  below 
the  hydraulic  grade  line  and  is  fitted  with  a 
large  valve.  The  stream  becoming  slu.ggish 
going  through  this  pipe  naturally  deposits  its 
silt,  which  can  be  easily  removed  by  opening 
the  valve, 

Mr.  A.  D.  Foote,  M.  Am.  Soc.  C.  E.,  fixed 
a  trap  and  small  gate  tor  the  purpose  of  in- 
tercepting and  scouring  out  debris  in  a  canal 
from  the  Boise  River,  Idaho.  This  trap  is  a 
trench  cut  in  the  bottom  of  the  canal,  and 
running  diagonally  upward  across  it  from  the 
gate.  In  this  trench  all  small  stones  and  sedi- 
ment that  may  be  loosened  from  the  high 
banks  by  spring  thaws,  will  be  caught,  and  on 
opening  the  gate  they  will  be  carried  out  of 
the  canal  by  the  rapid  current  through  the 
opening. 

The  C.  F.  &  I.  Canal,  Colorado,  45  miles 
long,  has  two  sedimentation  basins  with  scour- 


ing sluices  located  half  a  mile  from  the  en- 
trance  to   the   reservoir. 

The  headworks  of  the  Community  Canal 
across  South  Boulder  Creek,  Colorado,  are 
of  concrete  on  a  solid  rock  foundation.  Water 
enters  the  canal  through  three  steel  sluice 
gates,  each  5.5  ft.  square,  the  sill  on  which 
they  rest  being  5  ft.  above  the  bed  of  the 
stream.  A  wooden  rack  in  front  of  these 
gates  prevents  the  passage  of  trees  and  other 
debris  which  come  down  the  creek  in  large 
quantities  during  high  water.  Above  the 
gates  is  a  large  settling  pool,  which  reduces 
the  velocity  sufficiently  to  deposit  its  silt. 
Three  sand  gates  2  ft.  by  5.5  ft.  placed  under- 
neath the  gate  section,  when  open,  convey  all 
the  silt  deposited  in  front  of  the  gates  through 
an  opening  under  the  canal  to  the  creek  bed, 
while  the  pool  is  cleansed  by  flushing  through 
a  gate  by  the  side  of  an  overflow  gravity  sec- 
tion concrete  dam,  60  ft.  long,  and  used  to 
raise  the  water  level  with  the  top  of  the  canal 
gates.  These  headworks  were  designed  by  the 
Arnold  Engineering  Company  of  Chicago, 
and  were  very  satisfactory. 

A  suggestion  of  the  writer's  to  a  local  client, 
which  will  soon  be  put  in  operation,  is  as 
follows : 

To  build  a  wall  from  3  to  6  ft.  high  across 
the  head  or  intake  of  the  reservoir.  Through 
this  wall,  which  may  be  of  concrete,  earth  or 
rock,  lay  one.  two  or  more  lines  of  small 
pipe,  continuing  it  through  the  reservoir  and 
out  through  the  dam.  These  pipes  can  be 
regulated  by  gates  at  either  end.  In  this  way, 
all  the  water  which  would  enter  the  reservoir 
would  have  to  come  over  the  wall,  and  before 
doing  so  would  have  to  deposit  the  greater 
part  of  its  silt,  which  would  be  conveyed 
through  the  "ipes  and  out  of  the  reservoir. 
.\s  it  is  necessary  in  nearly  all  cases  to  allow 
part  of  the  stream  to  pass,  this  oart,  with  less 
friction  in  the  pipe  than  in  its  natural  channel, 
would  move  with  greater  velocity,  and  there- 
fore be  able  to  carry  all  the  silt. 

Briefly  to  summarize,  it  will  be  seen  that 
there  is  no  cheap  or  efficient  way  to  clean  a 
reservoir  from  silt.  Sand  gates  and  scouring 
sluices  cost  money  to  build  and  waste  a  lot 
of  valuable  water  for  a  very  small  clearance. 

The  only  feasible  method  is  to  prevent  the 
silt  from  entering  the  system  by  silt  traps, 
sand  boxes  or  sedimentation  basins  which 
can  be  cleansed.  With  the  very  muddy  streams 
and  cloudbursts  in  this  western  country,  the 
period  of  usefulness  of  a  reservoir  varies 
from  10  to  40  years,  and  rarely  exceeds  50 
years. 

If  this  life  can  be  made  25  years  longer  by 
a  little  care  and  extra  work,  there  is  no  rea- 
son why  such  work  should  not  be  undertaken. 


A  magnetized  iron  rod  is  useful  in  removing, 
from  the  drill  hole,  pieces  of  steel  broken  from 
the  drill  bits. 


Classified   Cost  of  a   Cinder   Concrete 
Roof. 

BY  A.   DIXON. 

The  following  cost  data  were  gathered  in  the 
construction  of  a  cinder  concrete  roof  in  a 
large  city  located  in  the  central  portion  of  New 
York  state.  The  area  of  the  roof  was  40.x75 
ft.  =  3,000  sq.  ft. 

Per 
Materia!:  Total,     square 

0..';  cars  sand $  24.00     $0.80 

0.5  cars  cinder   (furnace  slag)....     19.00       0.63 

(12.0  hbls.    Portland    cement 111,60       3.72 

30.0  squares    'composition     roofing 

applied    1.50.00       5.00 

30.0  squares   expanded   metal   lath.    1S3.00       6.10 

Total  cost  of  materials $487.60  $16.25 

Labor :' 
11  davs.  lathers   and   plasterers   at 

$4.50     $49.50  $1.65 

4  days,  engineers  at  $2.80 11.20  0.37 

2  days,  carpenters   at    $3.25 6.50  0.22 

9  davs,  hod  carriers  at  $2.25 20.25  0.68 

21.5  days,   laborers  at  $2.00 43.00  1.43 

Total  cost  of  labor $130.45     $4.35 

Labor  and  material 618.05  20.60 

In  segregatijig  these  costs  the  time  of  the 
lathers  and  plasterers  was  lumped.  The  data 
would  have  been  more  valuable  had  these  two 
items  been  separated. 
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RAILWAY     SECTION 


Waterways — Their     Limitations     and 
Possibilities/'' 

INTRODUCTORY. 

There  is  no  more  important  subject  today 
than  that  of  waterways.  It  involves  great 
questions  of  public  policy,  and  every  true  and 
loyal  citizen  of  the  United  States  is  interested 
in  seeing  those  questions  settled  right ; — set- 
tled without  reference  to  personal  bias  or 
party  prejudice,  and  in  a  way  justified  by  the 
conditions.  All  the  facts  upon  which  opinions 
must  be  based  are  facts  for  the  engnieer  and 
the  economist  to  determine  after  careful  inves- 
tigation. It  is  important  that  those  facts 
should  be  accurately  determined  and  correctly 
recorded.  Therefore,  in  my  discussion  of  this 
subject,  I  shall  endeavor  to  keep  in  mind  these 
principles. 

I  do  not  believe  that  the  development  of 
waterways  solely  in  the  interest  of  the  general 
public  would  hurt  the  railways.  Even  if  I 
thought  otherwise,  I  hope  that  I  should  have 
enough  public  spirit  to  advocate  that  which 
I  heUeved  to  be  for  the  public  good.  What- 
ever is  for  the  public  good  ought  to  be  done, 
even  if  in  consequence  some  special  interest 
suffers.  For  the  same  reason  that  I  do  not 
think  railway  men  should  discuss  such  a 
large  question  of  public  policy  from  the  rail- 
way standpomt,  I  do  not  think  shippers  should 
discuss  it  merely  from  the  shipper's  stand- 
point. The  question  that  ought  to  be  consid- 
ered by  all  is  whether  development  of  water- 
ways is  the  best  way  to  secure  cheaper  and 
mo're  adequate  facilities  for  transportation; 
and  when  I  say  "cheaper,"  I  have  in  mind  the 
entire  economic  cost  of  transportation,  includ- 
ing not  only  the  rates  that  the  shipper  pays  to 
the  owners  of  the  boats,  but  also  what  the 
public  pays  in  taxesf  for  the  improvement  and 
construction  of  the  waterways. 

When  we  consider  the  cost  of  railway  trans- 
portation, we  do  not  consider  merely  the  cost 
of  moving  the  engines  and  the  cars.  We  con- 
sider also  the  cost  of  providing  and  maintain- 
ing the  roadway,  the  stations  iind  other  struc- 
tures. Obviously,  all  costs  incidental  to  the 
soliciting  of  freight,  insuring  it  in  transit,  in- 
terest on  capital  invested,  and  overhead 
charges  for  replacements  and  betterments  are 
applicable  to  waterways  as  well  as  to  rail- 
ways- and  we  must  not  deceive  ourselves  by 
reason  of  the  fact  that  some  of  these  expenses 
are  borne  by  the  general  Government,  instead 
of  by  the  traffic  moved. 

The  subject  of  waterways  in  the  United 
States  naturallv  divides  itself  into:  (I) 
Trans-Oceanic  Waterways;  (II)  Coastwise 
Routes;  (III)  The  Great  Lakes;  (IV)  Canals 
Connecting  Great  Waterways;  .(V)  Navi- 
gable Rivers;  and  (VI)  Canals  and  Canalized 
Rivers.     I  shall  try  to  say  something  of  each. 

TRANS-OCEANIC    WATERWAYS  :        HARBORS. 

The  question  of  developing  trans-oceanic 
waterways  is  mainly  one  of  deepening  harbors. 
Sea-going  steamships  have  attained  such  draft 
that  no  harbor  with  a  depth  less  than  20 
to  40  ft.  can  accommodate  the  largest  of 
them.  Any  place  that  is  to  remain  or  become 
a  great  port  must  have  a  harbor  dredged  to 


•Paper  by  Fi-ederick  A  Delano,  read  before 
the  National  Rivers  and  Harbons  Congress  at 
Washington,   D.   C,    Dec.    S,    1910. 

tThe  Public  often  ignores  this  expense  and 
we  have  very  little  data  in  this  country  which 
are  reliable.  In  Europe  it  is  different.  There 
the  Governments  endeavor  to  keep  accurate  in- 
formation on  sucli  matters;  and  on  the  much 
used  canals  of  Germany  and  France,  that  por- 
tion of  the  expense  per  ton  of  freight  carried, 
by  reason  of  interest  on  the  first  cost  of  the 
waterways  runs  from  approximately  1  mil!  to  4 
mills  per  ton  mile. 


these  deptli^  i.n  me  large  steamships*  make 
for  economy  in  transportation,  and  only  to 
such  ports  can  the  large  steamships  come. 

The  development  of  harbors  seems  a  proper, 
and  even  necessary  function  of  the  general 
government.  Every  commercial  interest  in  the 
country  (including  railways)  benefits  by  it; 
and  for  this  very  reason,  private  capital  would 
have  no  incentive  to  engage  in  it,  even  if  it 
were   given   the   opportunity. 

While  it  is  a  proper  function  of  the  gen- 
eral government  to  develop  harbors,  it  cer- 
tainly is  not  a  proper  function  for  it  to  under- 
take to  develop  them  at  all  the  cities  that  as- 
pire to  become  great  ports.  Great  ports  are 
created  by  a  combination  of  natural  and  com- 
mercial conditions,  by  the  existence  of  good 
natural  harbors  and  the  focusing  at  them  of 
rivers  or  railways,  or  both,  capable  of  carry- 
ing large  traffic  to  and  from  them,  and  of  a 
spirit  of  trading  enterprise  that  attracts  to 
them  over  the  rivers  and  railways  from  "Hin- 
terland" or  inland  territory  and  over  the 
ocean  from  other  directions,  a  large  com- 
merce. The  government  cannot  merely,  by 
dredging  a  harbor,  make  a  city  located  on  it 
a  great  port;  and,  therefore,  expenditures 
should  be  almost  entirely  confined  to  places 
where  the  combination  of  conditions  men- 
tioned is  found.  Repeated  attempts  have  been 
made  to  create  ports  by  governmental  fiat  and 
cash,  merely  because  members  of  congress 
have  had  enough  "pull"  to  secure  by  "log- 
rolling" methods  the  necessary  aprpopriations ; 
and  a  great  deal  of  money  has  been  wasted, 
which  if  it  had  been  spent  where  natural  and 
commercial  conditions  warranteil  it.  would 
have  done  much  good. 

The  increasing  capacity  and  draft  of  sea- 
going vessels  which  necessitates  the  dredging 
of  harbors  to  great  depths,  has  a  most  im- 
portant bearing  on  the  question  of  development 
of  inland  waterways.  It  is  sometimes  con- 
tended that  we  should  dredge  our  rivers  and 
dig  our  canals  so  wide  and  deep  that  vessels 
can  carry  goods  directly  and  without  trans- 
shipment between  cities  situated  on  them  and 
all  the  ports  of  the  world.  Some  of  the  people 
of  Chicago  have  visions  of  ocean  vessels  load- 
ing in  their  harbor,  steaming  down  through 
the  drainage  canal,  the  Illinois  river  and  the 
iVIississippi  river,  and  thence  to  Europe; 
also  through  the  Panama  canal  to  the  Orient ; 
or  by  the  Great  Lakes  and  St.  Lawrence 
canals,  to  Europe.  Such  thoughts  are  idle 
dreams,  and  the  trend  of  economic  conditions 
in  ocean  transportation  make  any  such  sug- 
gestions increasingly  impossible.  It  might,  for 
example,  have  been  considered  with  the  class 
of  vessels  which  were  used  on  the  ocean 
twenty-five  or  more  years  ago.  It  cannot  be 
considered  with  the  class  of  vessels  which  are 
economical  and  necessary  today,  for,  regardless 
of  the  relative  depths  of  waterways,  vessels 
which  must  withstand  the  buffetings  of  the 
waves  and  storms  of  the  ocean  must  be  built 
much  more  strongly  and,  therefore,  at  much 
greater  cost  than  vessels  for  inland  carriage. 
The  average  cost  of  an  ocean  steamsbi])  per 
ton  of  capacity  is  $71;  of  a  steamship  on  the 
Great  Lakes,  $41.-50;  and  of  river  tow  boats 
and  barges  capable  of  carrying  10,000  tons  of 
freight  on  an  8%  ft.  draft,  only  $l'2.t 

A  lake  or  ocean  vessel  is  poorly  constructed 
for  navigating  a  canal  or  tortuous  river,  even 
with   a  moderate  current;  its   ratio  of  length 

•Ocean  carrier.-i  may  be  roushly  classified  as 
follows:  fa)  carriers  of  the  first  class,  plying 
between  the  large  ports  of  (his  country  and  Eu- 
rope; 26  to  3.5  feet  depth  of  draft;  (b)  carriers 
of  moderate  draft,  which  may  he  classed  as  sec- 
ond grade— the  better  classes  of  ■'tramp"  steam- 
ers and  the  less  irnporraiit  liners;  draft  IG  to  L'4 
feet;  (c)  carriers  of  tlie  third  class— less  impor- 
tant' steamers  and  more  common  "tramp" 
st«imei-s;  draft  12  to  IC  f.  et.  Obviously,  harbor 
depths  must  be  maintained  with  due  regard  to 
the    class    of   business    transacted. 

tA  modern  freight  car  costs  approximately 
$211  per  ton  of  capacity. 


to  beam  is  too  great  and  it  cannot  be  maneu- 
vered at  slow  speed.  Furthermore,  a  vessel 
costing  $71  per  ton  of  capacity  cannot  be  oper- 
ated economically  where  it  must,  perforce,  be 
navigated  slowly. 

COASTWISE   ROUTES. 

Trans-oceanic  waterways  are  mainly  connec- 
tions, and  not  competitors  of  railways.  The 
relations  between  the  coastwise  routes  and  the 
railways  are  widely  different.  In  some  cases, 
coast-wise  water  lines  compete  with  railways; 
in  others,  rail-and-water  lines  compete  with 
railways;  in  others,  again  rail-and-water  lines 
compete   with    rail-and-water  lines. 

It  is  often  said  that  our  merchant  marine  is 
declining.  This  statement  is  not  strictly  cor- 
rect. The  part  of  our  merchant  marine  en- 
gaged in  foreign  trade  is  declining,  the  reduc- 
tion in  its  tonnage  between  1889  and  1909  be- 
ing from  999,019  to  878,523  tons.  But  the  ton- 
nage engaged  in  our  coastwise  traffic  increased 
between  the  same  years  from  .3,211,416  to  6,- 
4-51,042.  or  over  100  per  cent.  This  increase  is 
mainly  attributable  to  three  things : 

(1)  To  the  monopoly  of  the  coastwise 
traffic  which  the  government  gives  to  .Ameri- 
can vessels,  but  for  which  it  is  improbable  that 
our  ships  would  have  been  able  to  meet  the 
competition  of  foreign  vessels  any  better  in 
our  own  waters  than  they  have  been  able  to 
on  the  high  seas ; 

(2)  To  the  fact  that  many  large  industrial 
concerns  have  acquired  and  operate  lines  of 
boats  to  handle  their  own  traffic;  and 

(3)  To  the  fact  that  many  railway  lines 
have  acquired  coastwise  steamship  lines,  or  at 
least  controlling  interests  in  them,  make  fav- 
orable through  rates  and  issue  bills  of  lading 
in  connection  with  them,  and  use  their  own 
soliciting  staffs  or  other  w-ell  developed  solicit- 
ing organizations  to  get  traffic  for  them. 

There  is  much  criticism  of  the  railways  for 
getting  control  of  steamship  lines  engaged  in 
coastwise  and  lake  traffic.     But  experience  in- 
Qicates    that    the    control    of    such    steamship 
lines  by  either  large  industrial  corporations  or 
railways  is  requisite  to  the  development  of  a 
large    water   traffic.     A    railway   can   go   any- 
where  that   traffic   is   available.     A   steamship 
line    can   skirt   only   the    fringe   of   the   coun- 
try, and  can  touch  that  fringe  at  only  a   few- 
places,  the  number  of  harbors  capable  of  re- 
ceiving a  good-sized  boat  being  much  smaller 
than  the  number  of  stations  on  a  railway.     The 
amount  of  freight  originating  at  the  relatively 
few  places  at  which  a  steamship  can  be  docked 
is   comparatively   small.     Before   it  can  get  a 
large   and    regular   traffic,    some   agency   must 
cause  commodities  to  be  laid  down  at  places 
where  it  can  pick  them  up.     A  large  industrial 
corporation,   such   as   the   Standard   Oil    Com- 
pany,   the    United    Fjuit    Company,    or    the 
United    States    .Steel    Corporation,    can    cause 
a  great  amount  of   freight  to  be  concentrated 
at  |)oints  where  its  ow-n  boats  stop.     A  railway 
with    a   soliciting   staff    represented    at   every- 
jjoint  on  2,000  or  5,000  or  even  10,000  miles  of 
line,  may  similarly  cause  enough  freight  to  be 
roncentrated  at  certain  places  to  make  profit- 
able the  regular  operation  of  large  steamship 
lines    from    those    places.     But — except    under 
conditi<5ns  peculiarly  favorable  to  water  trans- 
portation— a  steamship  line  which  has  not  the 
co-operation  of  a  large  industrial  concern  or  a 
I'lrgc    railway    cannot    get    traffic    with    such 
regularity    and    volume    as    to    enable    it    to 
compete    effiectively,    permanently    and    on    a 
lar.ge    scale    against    well-organized    railways 
having  strong  soliciting  stafifs  and  giving  regu- 
lar and  dependable  service. 

In  an  admirable  book  by  Professor  Smith, 
of  the  University  of  Pennsylvania,  called  "The 
Ocean  Carrier,"  the  great  vicissitudes  sur- 
rounding ocean  transportation  are  pointed  out. 
The  business  is  essentially  very  hazardous  and 
must  either  be  done  on  a  very  large  scale  in 
order  to  distribute  the  risk,  or  be  backed  by 
very  powerful  influence.  Marine  disasters  or 
"lean"  traffic  years  are  overwhelming  to  any 
small   vessel   owner,   even   though   the   profits 
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of  an  occasional  gooJ  year  are  sometimes  very 
large.  Coastwise  water  transportation,  like 
ocean  transportation,  is  cheaper  than  rail 
transportation,  and  when  its  lower  cost  is  sup- 
plemented by  efficient  steamship  management 
it  is  of  great  economic  lienelit.  In  Knrope  it 
is  common  for  the  railroads  to  make  practi- 
cally as  low  rates  per  ton  mile  for  short  dis- 
tances as  lor  long  distances.  While  this  does 
not  agree  with  the  economic  principles  of 
transportation,  it  serves  to  make  the  railways 
valuable  as  feeders  lor  the  waterways,  because 
the  railway  with  relatively  high  long  distance 
rates  can  not  compete  with  the  waterway, 
whereas  the  comparatively  low  short  distance 
rate  enables  them  to  act  as  essembling  agents 
for  the  waterway. 

One  thing  that  has  hindered  the  development 
of  the  coastwise  traffic  has  been  the  failure  of 
the  municipalities  at  most  ports  to  provide 
good  and  adequate  docks  and  other  necessary 
facilities.  It  does  not  seem  a  proper  func- 
tion of  the  general  government  to  provide 
these  things.  It  should  be  left  to  the  cities 
themselves  or  to  private  enterprise  under  regu- 
lation and  control  by  the  cities.  If  the  cities 
do  not  provide  them  and  do  not  encourage  and 
regulate  their  development  and  use  by  private 
corporations,  the  public  cannot  consistently 
criticise  private  corporations  for  so  develop- 
ing and  using  them  as  to  make  them  primarily 
profitanle  to  those  who  furnish  tlic  capital. 

THE  GREAT  I-.\KKS. 

The  most  rapid  growth  in  our  water-borne 
commerce  during  the  past  20  years  has 
been  on  the  Great  Lakes.  L5etween  1889  and 
190()  the  gross  tonnage  of  vessels  used  on 
the  Mississippi  and  its  tributaries  increased  31 
per  cent;  on  the  Atlantic  coast  and  Gulf  of 
Mexico,  82.')  per  cent ;  on  the  Pacific  coast, 
including  .\laska.  133.3  per  cent;  on  the  Great 
Lakes  and  the  St.  Lawrence  river,  160  per 
cent;  and  meantime  the  gross  tonnage  of  the 
vessels  used  on  our  other  inland  waterways 
declined  74  per  cent.  During  the  same  period 
the  net  tons  hauled  on  the  Great  Lakes  and 
the  St.  Lawrence  river  increased  200  per 
cent;  on  the  Atlantic  coast  and  the  Gulf  of 
Mexico,  100  per  cent;  on  the  Pacific  coast, 
including  .Alaska,  50  per  cent;  and  the  net 
tons  hauled  on  the  Mississippi  river  decreased 
C  per  cent,  and  on  all  other  inland  waters,  6o 
per  cent.  The  average  gross  tonnage  per  ves- 
sel on  all  our  coastwise  and  inland  waterways 
increased  from  274  to  345  per  vessel,  while  on 
the  Great  Lakes  it  has  increased  from  330 
to  800  tons  per  vessel.  The  average  tonnage 
per  vessel  on  the  Great  Lakes  is  larger  than 
on  any  other  of  our  waterways,  it  being  but 
385  tons  per  vessel  on  the  Pacific  coast,  and 
but  242  tons  per.  vessel  coastwise  on  the  At- 
lantic coast  and  Gulf  of  Mexico.  Only  on  the 
Great  Lakes  does  the  average  toiuiage  of 
steam  vessels  exceed  1,000  tons.  The  rapid 
growth  of  commerce  on  the  Great  Lakes  has 
been  largely  due  to  the  wise  policy  of  the 'Gov- 
ernment in  developing  harbors  and  in  deepen- 
ing the  Sault  Ste.  Marie  canal.  It  has  also 
been  largely  owing  to  the  course  of  large  in- 
dustrial corporations  and  of  the  railways  in 
acquiring  control  of  or- putting  on  the  Great 
Lakes  large  steamship  lines.  These  things 
have  contributed  to  its  increase  for  precisely 
the  same  reasons  that  they  have  helped  to 
stimulate  our  coastwise  traffic. 

You  may  be  disposed  to  reply  that  the  im- 
portant thing  that  has  built  up  the  coastwise 
and  lake  traffic  has  been  the  very  low  rates 
which  the  water  lines  have  made.  It  is  true 
that  their  rates  have  been  much  lower  than 
those  by  rail.  But  the  fact  is  that  a  water 
line  that  seeks  to  attract  business  from  a  com- 
peting railway  merely  by  low  rates  is  very  apt 
to  get  worsted.  This  is  illustrated  by  the 
existing  conditions  on  the  Great  Lakes.  The 
report  of  the  Bureau  of  the  Census  on  Trans- 
portation by  Water,  issued  in  1000,  from 
which  many  of  the  statistics  that  1  have  cited 
are  derived,  shows  that  the  t(.l:'l  shipments  on 
the  Lakes  in  1906,  exchuling  iirniker  coal,  were 
about  73,00O.O0(t  tons,  and  thai  of  this  amount 
about  43,000,000  tons  were  i'-'-n  ore  or  its 
products,  practically  all  of  v'ijch.  of  couiso. 
was  carried  in  vessels  owne',  In-  large  in- 
dustrial corporations — the  steel  mamif.'icturers. 
Of  the  rest  of  the  traffic,  very  much  the  greater 


part  was  carried  in  vessels  owned  by  coal 
operators,  lumbermen  and  railways,  leaving 
only  a  comparatively  small  part  for  other 
boat  lines.  Practically  all  of  the  shipments 
of  package  freight  were  carried  by  railway 
boat  lines.  While  the  traffic  on  the  lakes  has 
been  increasing  so  rapidly,  tliat  of  the  railways 
running  between  the  same  points  that  are 
reached  by  the  l)oats  has  increased  even  more 
rapidly.  \\'hy  liave  not  indeiicndenl  boat  lines 
taken  the  business  away  from  the  railways 
and  the  water  lines  they  control  ?  There  are 
independent  water  lines  and  they  make  low 
rates.  The  answer  is  that  the  railway  (.and 
substantially  the  same  thing  is  true  of  water 
lines  controlled  by  railways)  has  a  soliciting 
force  and  offices  everywhere  that  are  accessi- 
ble to  tlie  shipper  and  when  he  delivers  it 
goods  it  issues  him  a  bill  of  lading  which  is  a 
merchantable  and  bankable  paper  and  almost 
absolutely  protects  him  against  loss  of  and 
damage  to  his  goods,  while  when  he  wants  to 
make  a  shipment  by  an  independent  boat  line 
he  has  to  go  and  hunt  up  a  captain  who  may 
have  two  or  three  boats  available,  and  who  will 
give  him  a  mere  receipt  for  his  goods  which 
affords  him  little  or  no  protection  against  loss 
and  damage.  To  be  on  the  safe  side,  he  must 
incur  the  trouble  and  expense  of  insuring  the 
goods  while  in  transit.  Even  if  he  can  save  a 
small  amount,  this  will  not  compensate  him 
for  the  trouble  and  time  of  hunting  for  some- 
one to  carry  his  goods  and  tor  the  risk  inci- 
dental to  water  transportation.  Indeed,  it  is 
safe  to  say  that  not  to  exceed  20  per  cent 
of  the  tonnage  carried  on  the  Great  Lakes  is 
carried  by  common  carriers.  The  railway 
steamship  lines  and  half  a  dozen  or  more  in- 
dependent lines,  are  common  carriers ;  but 
the  great  bulk  of  the  tonnage  is  carried  by  ves- 
sels owned  by  the  shippers  or  by  "tramp" 
steamers  that  are  chartered  to  the  shippers. 

.-\s  already  stated,  the  railway  has  the  great 
advantage  that  it  can  send  for  goods  any- 
where, pick  them  up  anywhere,  and  carry  them 
without  trans-shipment  to  any  point  to  which 
the  shipper  may  want  them  to  go.  No  inde- 
pendent lioat  line  can  attract  business  away 
from  a  steamship  line  owned  by  the  same  in- 
dustry w'hose  commodities  it  transports;  and 
it  is  also  difficult,  although  not  so  hard,  to  at- 
tract traffic  away  from  a  boat  line  owned  by  a 
railway,  because  the  railway  can  to  a  very 
large  extent  influence  the  routing  of  traffic 
which  may  be  carried  by  its  boat  line.  Even 
if  an  independent  boat  line  builds  up  a  g'ood 
business,  there  is  nothing  to  prevent  some 
rival  boat  line  coming  in,  cutting  rates,  and 
taking  a  large  part  of  it  away;  for  it  is  easy 
for  a  group  of  men  to  get  together  a  fleet  of 
vessels  by  charter  and  form  a  line  to  compete 
for  any  traffic ;  but  the  vulnerability  of  inde- 
Iiendent  l)oat  lines  tends  to  prevent  them  from 
being  established.  In  otiier  words,  the  very 
freedom  of  waterway  competition  militates 
against   waterway  competition. 

It  is  chiefly  due  to  these  conditions  that  the 
boat  lines  on  the  Great  Lakes  have  in  the 
main  passed  into  the  control  of  the  large  in- 
dustrial corporations  and  the  railways.  One 
of  the  results  of  their  control  by  these  large 
interests  is  that  the  public  has  to  rely  for 
water  transportation  mainly  on  the  lines  con- 
trolled by  railways ;  for  the  steamships  owned 
by  the  large  industrial  corporations  are  private 
carriers  and  handle  only  commodities  shipped 
by  their  owners.  Therefore,  if  the  public  gets 
any  of  the  benefit  of  the  low  rates  they  make, 
it  is  only  in  the  form  of  low  prices  for  the 
commodities  they  sell.  Whether  the  benefit  is 
passed  along  to  the  "ultimate  consumer"  in 
this  form,  I  must  leave  to  your  own  observa- 
tion. 

(AK.SLS    CONNECTING    GRE.-\T    W.\TERW.\YS. 

No  wiser  and  more  effective  expenditure  of 
public  money  for  waterways  could  be  made 
than  for  the  purpose  of  deepening  and  widen- 
ing rivers  and  digging  canals  to  connect  large 
liodies  of  water  when  the  distance  between  the 
waterways  is  not  too  great.  The  best  example 
ill  the  world  of  such  connecting  canals  is  the 
Sault  Ste.  Marie  canal.  The  .•\merican  canal 
at  Sault  Ste.  Marie  was  first  opened  to  naviga- 
tion in  1855.  During  the  forty  years  to  1895 
— ]<il.244,462  tons  of  freight  passed  through  it. 
During  the  next  11  vears,  ending  in  19(16.  after 


the  canal  was  improved,  343,288,393  tons  passed 
through  it.  The  development  of  this  canal, 
which  is  2.7  miles  long  and  25  ft.  deep,  has" 
cost  $13,000,000  or  $4,800,000  per  mile.  Its 
great  value  consists  not  merely  in  its  ability  to 
handle  a  lar.ge  traffic,  but  in  the  fact  that  it 
makes  more  available  and  useful  the  great 
waterways  it  connects.  Its  cost  was  large, 
considering  its  length,  but  all  the  great  ship 
canals  have  cost  very  large  sums.  The  Sues: 
canal,  which  also  was  built  to  connect  great 
waterways,  is  9  miles  long,  31  ft.  deep,  and 
cost  over  $1,100,000  per  mile.  The  Kaiser 
Wilhelm  canal,  61  miles  long  and  29><  ft. 
deep,  cost  $6o(i,000  a  mile.  The  Manchester 
Ship  canal,  35.5  miles  long  and  20  ft.  deep, 
cost  $2,100,000  per  mile.  These  very  large  fig- 
ures show  that  the  longer  it  is  necessary  to 
make  a  ship  canal  to  render  it  useful,  the  more 
dubious  becomes  the  desiraliility  of  building 
it.  When  it  must  be  made  more  than  a  com- 
paratively few  miles  long,  its  cost  is  apt  to 
become  so  very  great  as  to  make  it  an  en- 
tirely uneconomical  means  of  transportation 
if  to  the  rate  paid  by  the  shipper  is  added  an 
alln\yance  for  interest,  maintenance  and  de- 
preciation of  the  original  undertaking. 

This  subject  should  not  be  passed  without 
mentioning  our  splendid  undertaking  at  Pan- 
ama. True,  this  undertaking  may  cost  from 
eight  to  ten  millions  per  mile  of  canal,  but  as 
an  undertaking  for  the  benefit  of  the  world 
at  large,  it  is  one  of  the  greatest  ever  con- 
ceived. No  one  can  forsee  the  economic  ef- 
fects which  may  flow  from  the  Panama  canal. 
We  can  see  its  military  value  to  us.  We  can 
see  that  it  will  bring  the  Pacific  coast  nearer 
to  our  .\tlantic  seaboard;  but,  by  the  same 
token,  it  will  also  give  our  European  competi- 
tors easier  access  to  our  Pacific  markets. 
We  can  readily  see  that  it  will  be  an  advan- 
tage as  a  new  route  for  the  manufacturing  cen- 
ters of  our  east  coast  to  the  -west  coast  of 
South  America,  and  between  our  own  west 
coast  and  the  east  coast  of  South  America. 
Incidentally,  an  interesting  effect  of  the  Pan- 
ama canal  will  be  to  sound  the  death  knell  of 
the  last  great  sailing  vessel  world  route — that 
from  San  Francisco  to  Euroiie.  The  tramp 
steamer  plying  through  the  canal  will  certainly 
put  the  last  of  these  "wind-jammers"  out  of 
business. 

N.WIG.IBLE  RIVERS. 

.\  widespread  public  demand  for  the  gen- 
eral improvement  of  the  navigable  rivers  of 
the  L'nited  States  has  been  \  oiced  within  re- 
cent years.  This  demand  is  generally  prom- 
ised on  the  assumption  that  the  greater  com- 
mercial use  made  of  the  rivers  of  Europe  is 
due  to  their  having  been  developed  by  the 
governments  to  a  greater  extent  than  our 
rivers  have  been,  and  that  similar  action  by 
our  government  is  necessary  to  make  our  riv- 
ers equally  useful  transportation  facilities.  But 
the  fact  is  that  our  navigable  rivers  in  their 
present  conditions  are  better  able  to  carry 
a  large  traffic  than  are  those  of  Europe.  The 
maximum  depth  attained  on  the  rivers  and 
canals  of  France  is  8.5  ft.,  while  most  of  the 
traffic  is  carried  on  water  varying  in  depths 
from  1.5  to  5  ft.  The  depths  of  the  rivers  in 
Germany  vary  from  3  to  0  ft.,  e.xcept  on  the 
lower  reaches  of  some  of  the  larger  streams, 
where  there  arc  depths  of  from  8  to  10  ft.; 
and  the  canals  and  can.alized  rivers  vary  from 
2.6  ft.  to  10  ft.,  4  to  6  ft.  being  most  common. 
The  Rhine  and  the  Elbe,  on  w-hich  67  per  cent 
of.  Germany's  w-ater  commerce  is  carried, 
have  together  only  617  miles  of  channel,  with 
a  depth  of  as  much  as  4><  ft.,  which  is  the 
minimum  depth  of  the  Mississippi,  the  Illinois 
river  and  the  Illinois  state  canal  between  Chi- 
cago and  New  Orleans,  a  distance  of  1.057 
miles.  There  are  in  the  United  States  forty 
streams,  with  a  length  of  2.000  miles,  which 
have  a  depth  of  10  ft. ;  and  seventy  more, 
with  a  length  of  3,200  miles,  which  have  a 
depth  of  6  to  10  ft.  Practically  all  the  traffic 
on  the  waterways  of  Belgium,  France  and 
Germany  is  carried  in  shallow  barges  varying 
in  capacity  from  100  to  l.noo  tons.  One 
thousand  ton  barges  are  practic;illy  confined  to 
the  Rhine  in  (Germany  and  the  Seine  in  France. 
The  great  bulk  of  the  traffic  is  carried  in 
barges  having  drafts  of  2  to  (i  ft.,  and  capaci- 
ties of    150  to  600  tons,  and   which  are  com- 
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jiionly  towed  in  trains  at  trum  21  .>  to  4  miles 
an  hour.  It  would  be  perfectly  feasible  to 
Jiandle  a  big  traffic  with  such  barges  as  these 
<jn  a  very  large  proportion  of  the  rivers  of  the 
United  States.  If  some  of  cur  rivers  such, 
for  example,  as  the  Hudson,  which  has  ample 
depth  and  width  for  navigation  by  large  ves- 
sels and  which  runs  in  the  direction  of  large 
currents  of  traffic,  were  located  in  Europe, 
they  would  be  bearing  a  heavy  commerce. 

The  main  reason  why  the  commerce  on  our 
navigable  rivers  is  so  much  smaller  than  on 
those  of  Europe  is  not  that  our  rivers  are  po- 
tentially less  efficient  facihties  of  transporta- 
tion, but  that  our  railways  are  more  efficient 
than  their  railways  and  make  lower  rates.  1  he 
average  rate  per  ton  per  mile  on  the  railways 
of  France  is  14  mills,  and  on  those  of  Ger- 
many, 13  mills.  It  is  not  possible  to  state  the 
average  rates  per  ton  per  mile  on  European 
waterways,  but  the  figures  given  in  the  report 
of  the  British  Royal  Commission  on  Canals 
and  Waterways,  which  was  published  early  in 
the  present  year,  indicate  that  the  average  rate 
per  ton  per  mile  on  the  waterways  of  Germany 
IS  about  o  mills  and  on  the  waterwaysof  France 
about  0  mills.  This  takes  no  account  of  the 
fact  that  in  Europe  the  haul  by  water  between 
any  two  points  is  usually  considerably  greater 
than  the  haul  by  rail.  If  the  water  rates  were 
estimated  on  the  basis  of  the  shorter  distances 
Ijy  rail,  thev  would  be  higher,  but  they  would 
still  be"  much  lower  than  the  rail  rates.  The 
Governments  of  continental  Europe  so  regu- 
late the  rates  of  the  railways,  as  to  make  them 
rather  inflexible,  while  the  Ijoats  are  allowed  to 
give  all  the  flexibility  to  their  rates  necessary 
to  secure  business.  In  view  of  these  ditfer- 
-ences  in  the  water  and  rail  rates  of  Europe,  it 
is  not  surprising  fhat  the  boats  on  the  rivers, 
despite  their  relative  shallowness,  have  been 
able  successfully  to  compete  against  the  rail- 
ways. 
j  ,  Railway  rates  in  the  United  States  are  very 
'  much  lower  than  they  are  in  Europe.  The 
average  railway  rate  per  ton  per  mile  in  this 
country  in  1909  was  but  7.6-3  mills,*  and  the 
rates  on  roads  having  great  densities  of  traffic, 
or  handling  mainly  cheap  and  liulky  com- 
modities, are  much  lower. 

The  average  rate  per  ton  per  mile  on  all 
traffic  on  the  Pennsylvania  Railroad,  for  ex- 
ample is  6.3  mills;  of  the  Illinois  Central,  5.8 
mills;  of  the  Lake  Shore  &  Miphigan  South- 
ern, 0.27  mills ;  and  of  the  Chesapeake  &  Ohio, 
4  33  Furthermore,  our  railways  have  been  al- 
lowed in  the  past  freely  to  adjust  their  rates 
so  as  to  meet  water  competition,  and  even  de- 
stroy it. 

The  policy  of  both  the  railways  and  the  gov- 
ernment of  the  United  States  in  reference  to 
railway  rates  recently  has  been  changing  to  a 
marked  degree.  Until  lately,  the  tendency  of 
railwav  managers  was  voluntarily,  or  under 
the  stress  of  fierce  competition,  to  reduce  rates 
to  a  lower  and  lower  basis.  This  unrestrained 
competition  caused  unfair  discrimination  be- 
tween localities.  The  efiforts  of  the  govern- 
ment and  of  the  railways  to  stop  unfair  dis- 
crimination necessarily  have  reduced  compe- 
tition, and  thereby  checked  the  downward  ten- 
dencv  of  rates.  The  increasing  costs  of  rail- 
way "operation  have  had  a  similar  effect.  If  rail- 
wav managers  are  allowed  to  carry  out  their 
present  plans,  rates  will  be  advanced  somewhat. 
Furthermore,  the  Mann-Elkins  act  has 
amended  the  Interstate  Commerce  act  m  ways 
that  will  tend  to  prevent  the  roads  from 
meeting  water  competition  as  they  have  in 
the  past.  They  often  have  made  lower  rates 
for  longer  than  for  shorter  hauls  in  order  ef- 
fectively to  meet  at  points  on  navigable  riv- 
ers competition  which  they  did  not  meet  at 
intermediate  points.  If  they  had  been  required 
to  reduce  all  their  rates  to  the.  same  basis  as 
those  they  made  to  meet  such  competition,  they 
would  not  have  tried  to  meet  it.     Under  the 

•This  oft-quoted  figure  of  the  average  ton  mile 
rate  in  this  country  is  made  up^by  taking  the 
average  of  all  the  tonnage  of  the  country  U 
fncludS  the  movement  of  less  than  carload 
na-kagl  freight;  the  movement  of  business  over 
mountiln  rar.ges  where  the  rates  are  neces- 
wlv  h"gh  t  includes  the  movement  of  Uve 
Ifock  pirikhable  freight,  citrous  fruits,  and 
many  high  class  commodities  on  which  speed  is 
a    requisite. 


revised  Interstate  Commerce  act  the  Com- 
mission is  given  wide  discretion  to  determine 
when  a  railway  may  make  a  lower  rate  for  a 
longer  haul ;  and  according  as  the  Commission 
exercises  its  discretion  will  depend  how  and  to 
what  extent  the  roads  may  m  future  meet 
water  competition.  Another  iimvision  of  the 
Mann-hJkins  act  alisoUitely  prohibits  a  railway 
frotn  raising  a  rate  that  "has  been  reduced  to 
meet  water  competition,  unle>;^  since  the  rate 
was  llxed  some  change  in  conditit)iis  has 
occurred  other  than  the  elimination  of  water 
competition.  This  restriction  ini  advances  in 
rates  is  sure  to  operate  as  a  hindrance  to  their 
reduction.  With  railway  rates  tending  up- 
ward, rather  than  downward,  and  also  tending 
to  become  less  flexible,  it  is  quite  possible  that 
the  opportunity  for  the  development  of  traffic 
on  our  navigable  rivers  is  improving. 

C.'\N.'iLS   .•\ND   C.VN.M.lzF.h   HIVKRS. 

A  great  many  of  intelligent  persons  concede 
that  the  traffic  on  the  inland  waterways  of  the 
United  States,  except  the  tireat  Lakes,  has 
declined,  while  that  on  the  waterways  of 
Europe  has  increased,  because  of  the  cliea|) 
and  superior  service  of  our  railways,  and  con- 
tend that  we  can  make  our  waterways  suc- 
cessful competitors  of  our  r;.ihvays  only  by 
making  our  waterways  greatly  superior  to  the 
waterw'ays  of  Europe.  They,  therefore,  advo- 
cate digging  canals  and  canalizing  our  rivers 
to  depths  exceeding  those  attained  on  such 
waterways  in  any  other  country.  One  of  the 
plans  is  for  a  14  ft.  waterway  from  Chicago 
to  New  Orleans.  It  is  questionalde  if  the 
results  would  be  worth  the  cost.  The  aim  of 
public  policy  should  be  to  cause  the  provision 
of  such  facilities  of  transportation  as  will  be 
able  to  handle  our  commerce  at  the  least 
economic  cost;  and  in  economic  cost  I  include 
the  taxes  the  public  would  have  to  pay  in 
order  to  provide  and  maintain  deep  waterways. 
The  report  of  the  British  Royal  Commission 
shows  that  the  expenditures  of  France  on  its 
rivers  up  to  190-J  averaged  $30,0U()  a  mile,  and 
on  its  canals,  $102,675  per  mile.  The  average 
density  of  traffic  on  French  waterways  in  19U5 
(that  is,  the  number  of  tons  handled  one  mile 
per  mile  of  waterway  per  year)  was  120,000 
tons.  Germany  had  spent  on  its  waterways  an 
average  of  $30,300  per  mile,  and  on  its  canals, 
an  average  of  $42,250,  and  the  average  density 
of  trafficon  them  was  1,500,000  ton  miles.  The 
canalization  of  tlic  main  cost  $95,(100  per 
mile.  The  construction  of  the  Teltow  canal 
cost  $390,000  per  mile.  The  interest  and  main- 
tenance charges  paid  by  the  Government  of 
France  on  its  waterw-ays  amounted  to  4.2 
mills  per  ton  mile  of  traffic  handled,  which, 
added  to  the  average  rates  which  the  shippers 
paid  to  the  boats,  makes  the  economic  cost  of 
water  transportation  10  mills.  The  interest 
and  maintenance  charges  paid  by  the  Govern- 
ment of  Germany  aiuount  to  about  .X4  mills 
per  ton  mile,  which,  added  to  the  average  rate 
of  5  mills,  makes  the  total  economic  cost  of 
water  transportation  almost  (i  mills.  The  great- 
est density  of  traffic  on  .-my  ri\er  in  Eur(jpc  is 
on  the  Rhine,  where  it  amounts  to  11.4(.)0,00(> 
ton  miles.  The  density  on  the  Elbe  is  5,800.- 
ilOO  ton  miles.  To  get  the  depths  advocated  in 
this  country  would  require  very  mucli  greater 
public  expenditures  than  those  that  have  been 
made  in  Europe.  Indeed,  it  might  in  manv 
cases  involve  expenditures  approximating 
those  for  the  Kaiser  Wilhehn  and  the  Man- 
chester ship  canals,  the  former  of  which  cost 
$656,000  per  mile,  and  the  latter,  $2,100,000. 

The  capitalization  of  the  railways  of  the 
United  States  is  $59,259  per  mile  of  line, 
and  this,  of  course,  includes  cqiiiiimenf  and 
terminals,  as  well  as  roadway.  The  number 
of  tons  carried  one  mile  per  mile  of  line  hv 
our  railways  in  1909  was  953,986.  The  density 
of  traffic  of  some  of  our  large  railways  rival 
those  of  the  greatest  waterways  of  Europe. 
The  number  of  tons  haulcil  one  mile  jier  mile 
of  line  by  the  Delaware,  Lackawanna  &  West- 
ern in  1908  was  3,886,814;  by  the  Philadelphia 
&  Reading,  4,164.131;  by  the  Pennsylvania 
Railroad,  '4,723,831;  a'ld  I'V  the  Bessemer  & 
Lake  Erie,  5.561.712,  or  ovr  13  times  as  much 
as  the  average  density  of  traffic  per  mile  on 
the    waterw.ays    of    rrrincc.    and    almost    four 


times  as  much  as  on   the  waterways  of  Ger- 
many.* 

Ihese  figures  indicate  to  my  mind  that  if,  in 
order  to  provide  inland  water  transportation 
which  will  be  able  to  compete  effectively, 
against  the  railways,  it  is  necessary  to  dig 
canals  and  to  canalize  rivers  to  depths  of  14 
to  -JO  ft.  or  more,  we  had  better  forego  having 
effective  water  transportation  facilities  and  use 
our  money  to  provide  facilities  for  transpor- 
tation by  rail. 

To  dig  a  waterway  14  ft.  deep  would  be  to 
provide  one  that  would  not  be  any  more  u.seful 
than  the  Alissisippi  river  already  is  for  the 
most  of  its  length  and  than  numerous  other 
streams  are.  l-'or  over  95  per  cent  of  the 
vessel  tonnage  on  the  Great  Lakes  draws  over 
14  ft.  of  water,  and  over  80  per  cent  of  this 
draws  over  18  ft.  It  is  evident,  therefore, 
that  lake  vessels  could  not  be  used  on  a  14-ft. 
waterway,  and,  of  course,  ocean  steamships 
could  not  be  used  where  lake  steamships  could 
not.  I'Aen  if  the  Lakes-to-the-(Julf  waterway 
were  made  sufficiently  deep  for  lake  vessels, 
and  it  were  economical  for  them  to  use  it, 
all  water  transportation  on  tributary  streams 
would  have  to  be  carried  in  shallower  draft 
vessels.  re(|uiring  transfer.  Would  it  not  be 
better  to  serve  the  entire  Alissisippi  river  basin 
with  tow  beats  and  barges  which,  like  the 
much  abused  freight  car,  could  go  anywhere 
within  the  sphere  of  navigability,  say  5,000  to 
8,000  miles?  Isn't  the  real  prolilem  to  hnd  an 
eccjiiomical  vehicle  of  transportation  adaptable 
in  a  large  river  system  like  the  Mississippi 
river  and  its  tributaries;  a  vehicle  which  shall 
do  for  that  river  system  what  the  freight  car 
does  on  our  system  of  railways? 

The  stern  reality  is  that  even  if  a  14  or  a 
21  ft.  waterway  were  dug,  it  would  never  be 
used  by  deep  draft  boats.  As  I  have  already 
said,  a  large  vessel  cannot  be  profitably  navi- 
gated on  a  narrow  channel,  because  the  in- 
terest on  its  high  cost  makes  it  uneconomical. 
Colonel  Symons  estimated  that  it  would  cost 
38  per  cent  more  to  carry  grain  with  a  lake 
freighter  on  a  ship  canal  than  it  would  with 
a  tow  boat  and  barges,  and  it  was  in  conse- 
quence of  his  investigations  and  conclusions 
that  the  State  of  New  York  decided  to  deepen 
the  Erie  canal  only  to  9  ft.,  instead  of  making 
a  ship  canal  of  it.  Colonel  Symons'  estimate 
did  not  allow  for  the  greater  cost  of  building 
and  maintaining  ship  canals,  but  referred  only 
to  the  expense  that  would  be  incurred  by  the 
owners  of  the  boats.  The  operation  of  a  deep 
draft  vessel  in  a  river  channel  having  any  con- 
siderable currents  might  be  even  more  expen- 
sive than  on  a  ship  canal. 

Furthermore,  I  assume  that  no  one  would 
advocate  making  not  only  the  Mississippi,  but 
all  of  its  navigable  tributaries,  14  to  20  ft. 
deep;  yet  if  the  Mississippi  were  ma'de  a 
deep  waterway  while  streams  emptying  into  it 
were  not,  even  if  it  proved  practicable  to  navi- 
gate deep  draft  vessels  on  the  Mississippi,  they 
could  not  be  navigated  on  the  tributary 
streams,  and  then  one  of  two  things  would 
happen — cither  the  vessels  in  which  goods  were 
loaded  on  the  smaller  streams  would  be  sent 
through  to  destination  with  the  goods — in 
which  case  the  deep  draft  vessels  would  not 
get  to  haul  them — or  the  goods  would  have  to 
be  transferred  to  the  deep  draft  vessels,  and 
transferring  goods  from  boat  to  boat  is  as  ex- 
pensive as,  and  often  even  more  expensive 
than  transferring  them  from  car  to  car.  It 
seems  to  me  that  to  develop  a  waterway  sys- 
tem in  this  way  would  be  like  building  the 
main  line  of  a  railway  with  a  broad  gage  and 
the  branches  with  a  narrow  gage.  So  far  as 
I  can  learn,  it  is  the  opinion  of  practically  all 
of  the  United  States  army  engineers  who  have 
investigated  the  subject,  that  a  tow  boat  with 
6  to  9  ft.  draft,  towing  barges  with  a  combined 
capacity  of  8,000  to  10,000  tons,  would  be  able 
to  handle  traffic  cheaper  on  the  Mississippi 
river,  even  if  it  were  deepened  14  ft.  or  21  ft., 
than  could  a  lake  vessel  with  a  deep  draft ;  and 
the  tow  boat  and  barges  would  be  able  to  navi- 
gate many  of  the  shallow  tributaries  as  well  as 

*A  density  of  3,000,000  tons  of  freight  per  mile 
of  road  on  single  track  lines  is  not  ar  »".  uncom- 
mon in  th>'  United  Stairs,  and  tnis  movement  is 
in  addition  to  a  very  considerable  passenger 
traffic. 
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the  Mississippi,  which  would  avoid  tlie  cost  ot 
transferring  freight  originating  on  the  branch 
rivers.  Needless  to  say,  the  cost  of  dredging 
the  Mississippi  river  and  its  tributaries  to  a 
minimum  depth  of  (J  ft.  or  even  !•  ft.,  and  main- 
taining that  depth,  would  be  very  much  less 
than  the  cost  of  digging  it  to  a  uniform  depth 
of  14  ft.  Boats  having  a  draft  from  25  to  30 
ft.,  can  now  be  taken  from  the  Gulf  of  Mex- 
ico 270  miles  to  New  Orleans;  boats  of  a 
draft  of  !)  ft.,  840  miles  further,  to  Cairo, 
Illinois;  and  boats  of  8  ft.,  another  182  miles 
from  Cairo  to  St.  Louis;  and  it  is  stated  by 
the  board  of  army  engineers  that  the  Missis- 
sippi and  Illinois  rivers  and  the  Illinois  state 
canal  from  St.  Louis  to  Chicago  are  now  able 
to  ..cconimodate  vessels  having  a  draft  of 
4}<2  ft.  It  would  seem,  therefore,  that  all 
that  reasonably  could  be  asked,  or  that  ought 
to  be  asked  of  the  general  government,  so  far 
as  our  navigable  rivers  are  concerned,  is  that 
it  shall  dredge  them  to  deptlis  sufficient  to  ac- 
commodate tow-boats  and  barges  such  as  can 
now  be  operated  on  the  greater  part  of  the 
Mississippi  river  drainage  system.  To  do 
more  than  this  would  involve  an  expenditure 
which  would  not  be  justifiable — which,  in  other 
words,  would  not  make  the  total  cost  of  water 


•Although  I  have  never  seen  the  statement 
made,  I  believe  It  is  a  fact — and  one  worth  de- 
termining by  careful  test — that  it  takes  less 
,  power  to  move  five  thousand  tons,  or  ten  thou- 
sand tons  of  freight  loaded  on  cars,  on  a  rail- 
road the  grades  of  which  do  not  exceed  three- 
tentlis  of  1  per  cent,  than  to  move  the  same 
tonnage  on  a  canal  or  canalized  river.  Train 
resistance  on  a  smooth  and  level  track  is  less 
than  the  resistance  of  moving  a  boat  through 
water. 

The  reason  that  the  public  have  been  misled 
as  to  the  comparative  cost  of  rail  transporta- 
tion and  water  transportation  is  that  in  the 
case  of  rail  transportation  the  shipper  pays  the 
entire  cost,  including  terminal  service,  and  on 
top  of  this  cost,  a  profit  to  the  transportation 
company,  whereas  in  the  case  of  water  trans- 
portation, the  shipper  pays  only  the  bare  cost 
of  carriage,  and  no  interest  on  the  money  in- 
vested in  the  waterways,  in  the  harbors  and 
terminal  improvements,  nor  in  the  maintenance 
and  upkeep  of  the  waterways. 

Furthermore,  the  interruption  of  water  trans- 
portation in  our  northern  waters  is  more  than 
a  serious  inconvenience.  It  puts  the  burden  of 
heavv  interest  charges  for  the  entire  year  upon 
the  trafBc  which  can  be  handled  only  in  the 
summer  months. 


transporlation  less  than  it  is  by  rail,  whether 
it  made  it  cheaper  for  the  shipper  or  not. 

If  the  government  provided  such  cliaimels  as 
I  have  indicated;  if  the  municipalities  or  priv- 
ate corporations  provided  modern  and  ade- 
quate water  terminals;  and  if  the  water  hncs 
made  rates,  gave  service,  and  formed  soliciting 
stafls  adapted  to  competing  effectively  with  the 
railways,  the  w'ater  linos  on  our  rivers  winild 
be  as  well  situated  to  compete  with  railways  as 
are  those  of  any  waterways  in  the  world,  ex- 
cept, of  course,  the  oceans  and  the  (jreat 
Lakes;  and  unless  good  water  terminals  were 
provided  and  the  steamboat  companies  formed 
soliciting  staffs,  issued  bankable  and  nego- 
tiable bills  of  lading  and  in  other  ways  gave 
service  which  was  as  good  in  proportion  to 
the  rates  cliarged  as  that  of  the  railways,  they 
would  be  as  unsuccessful  in  competing  for 
business,  even  if  the  government  dug  the  riv- 
ers 20  ft.  deep,  as  are  the  inclepcndcnt  boat 
lines  on  the  Great  Lakes  now  in  competition 
with  the  railways  or  with  the  steamship  lines 
owned  by  the  railways  and  large  industrial 
corporations.* 

I  do  not  say  that  if  all  these  things  were 
done,  river  steamships  would  be  able  to  com- 
pete successfully  against  the  railways,  and  I 
feel  very  sure  that  if  the  water  lines  were 
subjected  to  the  same  kind  of  regulation  as 
the  railways  are,  they  would  continue  for  an 
indefinite  time  to  be  unable  to  compete  with 
the  rail  lines. 

I  merely  say  that  under  any  circumstances 
these  arc  conditions  that  must  be  met  if  our 
inland  waterways  other  than  the  Great  Lakes 
are  ever  to  compete  successfully  against  the 
railways.  Whether,  when  the  results  that 
would  be  obtained  are  so  entirely  problemati- 
cal, it  is  worth  while  to  go  on  and  spend  mil- 


lions in  dredging  the  rivers  and  equipping 
water  terminals,  is  for  the  public  to  decide.t 
Up  to  1907  the  Government  had  spent  over 
$208,000,000  on  the  improvement  of  the  Mis- 
sissippi V'alley  waterway  system  alone.  Be- 
tween 1880  and  1906,  canals  and  canalized  riv- 
ers having  a  length  of  2,841  miles,  which 
had  cost  $73,108,000  were  abandoned.  Up  to 
that  time  our  total  expenditures  on  canals  and 
canalized  rivers  had  been  $283,208,803.  The 
total  Congressional  appropriations  for  the 
survey,  improvement  and  maintenance  of  har- 
bors and  waterways  had  been  $552,943,525,  and 
many  millions  of  dollars  have  also  been  spent 
by  the  various  states.  We  all  know  that  a 
large  part  of  these  expenditures  has  been  very 
unwise,  that  certainly  before  expenditures  are 
entered  on  which  would  be  very  much  greater 
than  any  made  in  the  past,  the  projects  on 
which  it  is  proposed  to  make  them  should  be 
studied  to  very  much  better  purpose  than  like 
projects  have  been  in  the  past. 

IN    CONCLUSION. 

I  do  not  claim  to  have  traversed  this  great 
suliject.  I  have  only  attempted  to  show 
some  of  the  real  possibilities  of  waterway  de- 
velopment, and  at  the  same  time  point  out  that 
there  are  equally  real  limitations.  As  1  said 
at  the  outset,  the  facts  surrounding  this  ques- 
tion must  be  studied  by  thorough  and  unbiased 
men,  and  when  the  facts  are  before  us  we  can 
safely  decide  what  should  De  done.  Let  me, 
therefore,  suggest  that  it  should  be  one  of 
the  purposes  of  this  organization  to  try  to  pre- 
vent mere  ''pork  barrel"  expenditures  and  to 
see  that  those  which  are  made  have  for  their 
object  the  good  of  the  whole  country.  If  its 
efforts  are  directed  to  carry  out  this  purpose, 
it  will  do  a  work  for  which  it  will  deserve  the 
thanks  of  every  citizen. 


tA  fact  often  overlooked  in  considering  the 
cost  of  transportation  as  a  whole,  between  pro- 
ducer p^iid  consumer,  is  the  cost  of  assembling 
freight  at  the  initial  point  or  distributing  it  at 
terminal  points.  In  this  respect,  while  the 
railways  have  a  great  advantage,  yet  even  with 
the  railways,  the  cost  of  assembling  farm  prod- 
ucts in  many  of  our  states  (as  pointed  out  in  a 
recent  report  of  the  Department  of  Commerce 
and  Labor)  is  greater  than  the  freight  paid  by 
the  farmer  from  his  initial  station  to  the  point 
at  which  he  markets  his  produce.  In  other 
words,  a  farmer  who  has  to  haul  his  produce 
eight  miles   to  a  railroad  station,   at  a  cost  of. 


say  20  cents  per  ton  per  mile,  is  spending  as 
much  as  he  would  pay  the  railroad  for  two  hun- 
dred and  ten  miles  of  transportation  at  the 
average  rates  prevailing  over  the  whole  country. 
Thus,  it  is  fair  to  expect  that  good  roads  and 
automobile  trucks  will  contribute  much  in  the 
future  towards  cheapening  the  cost  of  assem- 
bling and  distributing  freight:  and  that  there  is 
much  to  be  gained  by  intelligent  public  expen- 
ditures in  the  direction  of  improving  the  public 
highways  and  so  reducing  the  cost  of  haulage 
to  and  from  shipping  points,  whether  these 
shipping  points  he  stations  of  railways  or  of 
waterways. 
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The  Situation  Presented  by  the  Consti- 
tutional  and    Statutory  Provisions 
Governing  the  New  York  State 
Barge  Canal  Work  and  Char- 
acter of  Work  Up  to  Date 
The    Governor    of    New   York    recently    di- 
rected   the    .State    Engineer,   the  Superintend- 
ent of  Ptiblic  Works  and  the  Board  of  Advis- 
ory   Engineers    having    charge    of    the    State 
Barge   Canal   work   to   report   to   him   on   the 
matters  designated   in  the  title  to  this  article. 
These  reports  have  been  made,    and    two    of 
them  contain  matters  of  such  general  econoinic 
interest   that   we   print   them     somewhat    con- 
densed. 

REPORT    OF    ]■•.     C.     .STEVENS,    SUl'ERINTENDENT    OF 
PUBLIC   WORKS. 

The  original  statute  was  specilic  as  to  some 
things  and  carries  with  it  a  suggestion  of  a 
close  study  of  the  general  [iroblem  of  canal 
improvements  by  those  who  had  the  legislation 
in  charge,  and  also  it  contains  certain  pro- 
visions clearly  intended  to  safeguard  the  work 
and  the  State's  interest  in  all  particulars. 
While  the  desirability  of  all  these  was  most 
commendable  and  exhibitc!  care  and  foresight, 
nevertheless  some  of  these  provision*  ucitlier 
tend  to  the  most  rapid  progress  of  the  work 
nor  to  its  accomplishment  ;■■■  the  most  eco- 
nomical methods.  There  wa-  .nid  is  in  the 
original  act  such  a  division  ••/  authontv  as 
to  make  it  difficult  in  the  event  of  criticism 
either  as  to  the  adequacy  of  plans,  ib.e  progress 
of  the  work  or  its  character,  to  dclinkely  lo- 


cate full  responsibility.     Section  3  of  the  act, 
among  other  things,  states : 

\\'ithiii  three  months  after  issuing  the  said 
bonds  or  some  part  thereof  the  Superintendent 
ot  Public  Works  and  the  State  Engineer  are 
hereby  directed  to  proceed  to  improve  the  Erie 
canal,  the  Oswego  canal  and  the  Champlain 
canal  in  the  manner  hereinbelow  provided. 
After  which  follows  in  detail  the  general 
route  to  be  chosen,  and  in  general,  the  char- 
acter and  dimensions  of  structures. 

Section  6  of  the  act,  after  providing  that 
all  of  the  work  shall  be  dene  by  contract, 
further   provides ; 

Before  any  sucli  contract  shall  be  made  the 
State  Engineer  shall  divide  the  whole  work  in- 
to such  sections  or  portions  as  may  be  deemed 
for  the  best  interests  ot  the  state  in  contracting 
for  the  same,  and  shall  make  maps,  plans  and 
specifuations  for  the  work  to  be  done  and  ma- 
terials furnished  for  each  ot  the  sections  into 
which  said  work  is  divided  and  shall  ascertain 
with  all  practicable  accuracy  the  quantity  of 
embankment,  excavation  and  masonry,  the 
quantity  and  quality  of  all  materials  to  be  used 
and  all  other  items  of  work  to  be  placed  under 
contract  and  make  a  detailed  estimate  of  the 
cost  of  the  same,  and  a  statement  thereof  with 
the  said  maps,  plans  and  specifications,  when 
adopted  by  the  Canal  Board,  shall  be  filed  in  his 
oftice  and  a  copy  thereof  shall  be  filed  in  the 
office  of  the  Superintendent  of  Public  Works 
and  publicly  exhibited  to  every  person  propos- 
ing or  desiring  to  make  a  proposal  for  such 
\\ork. 

As  bearing  on  my  construction  of  the  mean- 


ing  of   this   provision,   I   quote    from   my   an- 
nual report  for  the  year  1907 : 

From  the  sttidv  that  I  have  given  this  act 
since  I  have  assumed  the  duties  of  my  office,  I 
ha\'e  become  clearly  convinced  that  the  intent 
of  the  framers  of  this  act,  as  it  was  also  the 
intent  of  the  Legislature  in  passing  the  act, 
was  to  require  that  no  work  should  be  under- 
taken until  detailed  plans  and  specifications  for 
the  whole  improvement  should  be  matured,  fol- 
lowing such  solution  of  engineering  problems  as 
might  be  met  with;  and  that  it  was  clearly  the 
intent  that  bids  should  be  invited  covering  the 
whole  of  the  work,  which  work,  however,  was 
to  be  divided  "into  such  sections  or  portions  as 
may  be  deemed  for  the  best  interests  of  the 
state  in  contracting  for  the  same."  Certainly, 
this  view  of  the  meaning  of  the  words  of  the 
act,  quoted,  is  in  keeping  with  the  provisions 
of  tlie  Finance  Law,  which  provides  in  section 
35.  as  amended  by  chapter  5S0,   Laws  of  1S39: 

A  state  officer,  employee,  board,  department 
or  commission  shall  not  contract  indebtedness 
on  behalf  of  the  state,  in  an  amount  in  excess 
of  money  appropriated  or  otherwise  lawfully 
available. 

And  section  3S  of  the  same  law,  as  amended 
by  chapter  479  of  the  laws  of  1S99,  provides: 

A  contract  or  contracts  made  in  pursuance  of 
an  appropriation  by  the  state  for  a  specific  ob- 
ject shall  be  for  the  completion  of  the  work 
contemplated  bv  the  appropriation,  and  in  the 
aggregate  shall  not  exceed  the  amount  of  such 
appropriation.  A  contract  for  a  part  of  such 
work  shall  not  be  binding  upon  the  state  until 
contracts  are  also  made  covering  the  entire 
work  contemplated  by  such  appropriation.  •  ♦   • 

These  views  both  as  to  the  intent  of  the  law 
and   as  to  the  wisdom  of  applying  it,  I  still 
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hold,  thougli  1  am  aware  that  very  brilhanl 
lawyers  who  were  consulted  at  the  time  this 
question  was  raised  by  me,  rendered  the  opin- 
ion that  the  point  was  not  well  taken ;  and 
though  fully  aware  also  that  the  pro-canal  in- 
terests who  were  exceedingly  anxious  tliat  the 
work  should  be  started  as  promptly  as  pi)s- 
sible  after  the  Act  became  effective,  fully  ap- 
proved the  methods  pursued.  While  this  may 
have  been  the  proper  manner  of  empliasi/ing 
their  enthusiasm,  ]  then  believed  and  still 
believe  the  method  was  short-sighted  as  a 
business  policy,  since,  aside  from  the  cost 
of  plant  by  multiplicity  of  contracts,  aside 
from  the  uncertainty  as  to  final  cost  and 
aside  from  the  manj  difficulties  which  may 
beset  it,  the  cost  to  the  State  in  the  matter 
of  engineering  and  other  supervision  must 
be  greatly  increased  as  the  result  of  any  in- 
crease in  the  length  of  the  construction  period. 

In  other  words,  had  what  I  term  the  "make 
haste  slowly"  policy  been  adopted  at  the  m- 
ception  of  the  work,  had  the  whole  work 
been  divided  "into  such  sections  or  portions 
as  may  be  deemed  for  the  best  interests  of 
the  State  in  contracting  for  the  same,''  and 
had  "maps,  plans  and  specifications  for  the 
work  to  be  done  and  materials  furnished  for 
each  of  the  sections  into  which  said  work 
IS  divided"  been  prepared  after  all  the  en- 
gineering problems  to  be  considered  had  been 
solved,  the  actual  construction  work  would 
not  have  been  begun  so  soon  but  the  comple- 
tion of  the  improvement  in  my  mind  would 
be  nearer  at  hand. 

At  the  present  time  the  total  work  under 
contract  in  dollars  is  $Ij7,209,(;5l',  exclusive  of 
alterations,  some  of  which  increase  the  cost 
of  the  work,  while  others  effect  a  decrease 
of  saving.  In  addition,  there  are  now  pend- 
ing contracts  on  which  bids  will  be  received, 
aggregating  $"i,5'2o,91U,  these  contracts  m- 
chided  in  such  total  being  outside  of  the  work 
of  improving  the  Cayuga  and  Seneca  canal 
which  was  authorized  by  chapter  3!tl  of  the 
Laws  of  1009.  Bids  will  also  be  received  on 
two  contracts  for  the  Cayuga  and  Seneca  canal 
improvement,  such  contracts  having  a  total 
of  $-2,-225.(i8:i 

Of  the  contracts  awarded  up  to  the  present 
time,  there  were  in  force  on  Jan.  1,  1910,  con- 
tracts with  a  total  of  $o3,8o6,940,  the  balance 
having  been  placed  under  contract  at  differ- 
ent times  since  then. 

On  these  more  recent  contracts  with  the  ex- 
ception of  a  few  of  the  smaller  pieces  of 
work,  contractors  are  still  engaged  in  assem- 
bling plant  and  machinery  so  that  progress 
thereunder  in  actual  construction  work  is  not 
yet  under  way. 

The  total  payments  to  contractors  on  ac- 
count of  the  progress  of  work  up  to  Nov.  1, 
1910,  were  $21,787,687,82. 

Before  submitting  my  annual  report  for  the 
year  1907,  I  studied  carefully  into  the  question 
of  lack  of  progress  which  even  then  seemed 
only  too  clearly  apparent,  and  suggested  what 
to  my  mind  seemed  at  least  contributory 
causes. 

First,  a  lack  of  sufficient  capital  by  the  con- 
tractors; second  (and  this  in  some  cases  may 
be  closely  allied  to  the  first  cause),  the  em- 
ployment of  machinery  totally  inadequate 
to  the  doing  of  the  work  in  hand;  and  third, 
the  knowledge  on  the  part  of  contractors  that 
since  onh'  a  certain  percentage  of  the  whole 
work  was  under  contract  no  good  reason  ex- 
ists for  confining  them  to  their  contract 
periods,  since  even  if  completed  the  portions 
of  the  canal  embraced  within  their  contracts 
could  not  be  utilized  until  the  completion  of 
the  whole. 

There  is  another  cause  for  the  long  drawn 
out  period  t)f  construction,  but  for  this  the 
statute,  and  not  those  who  have  been  charged 
with  the  duty  of  administering  the  statute, 
is    responsible. 

I  referred  in  what  was  almost  my  opening 
sentence  to  what  appeared  in  my  judgment 
to  have  been  a  lack  of  conception  as  to  the 
importance  and  far-reaching  effect  of  this 
work.  Without  casting  even  the  faintest  criti- 
cism on  any  official  who  has  had  to  do  with 
this  work  from  its  inception,  I  confess  to 
amazement  that  so  important  an  undertaking, 
while  apparently  clothed  with   so   many   safe- 


guards, .h.  .1,1-1  l.ave  b.i:,  Mihorized  to  be 
undertaken  .nid  earned  uiv.  Iiy  human  ma- 
chinery, which  at  very  besi,  nnder  our  form 
of  government,  mav  iiot  be  expected  to  have 
such  permanency  rm  would  1  i>able  those  con- 
ceiving the  plans,  v,  nitcrpret  them  and  see 
them   carried   out  to  cnipletiun. 

Under  the  statute  the  inci-ption  of  the  plan 
IS  left  to  the  State  F.ngineer  and  Survevor,  and 
while  section  s  of  chapl.-r  1  17  of  the  I.aws  of 
190H,  provides  for  the  niamtenance  of  a  board 
of  advisory  engineers  and  places  certain  re- 
sponsibility upon  the  Canal  I'.oard  as  respects 
the  approval  of  plans,  the  interprel.atiou  of 
the  plans  and  the  supervision  of  work  during 
the  construction  period  are  <lutics  devolving 
upon  the  State  F.ngineer  and  Surveyor.  That 
ofiicial  holds  office  for  a  term  of  two  years, 
and  rarely  in  the  history  of  our  State  govern- 
ment has  a  re  election  been  .accorded  him — 
never  since  the  work  was  undertaken.  Up 
to  within  the  past  two  ye.-ir;,  in  addition  to 
the  gigantic  task  of  conceiving  the  plans  and 
carrying  out  the  work  embodied  in  the  plans, 
the  State  Fngmcer  and  Surveyor  was  charged 
also  with  the  duty  of  planning  and  supervis- 
ing the  construction  of  a  system  (jf  good 
roads,  besides  being  given  many  other  duties 
and   responsibilities. 

It  thus  appears  that  the  ofiicial  charged  with 
the  greatest  responsibility  in  connection  with 
this  work,  and  given  the  greatest  authority,  is 
such  a  one  as  under  existing  conditions  can 
give  only  a  portion  of  his  time  to  the  duties 
in  connection  with  the  improvement,  and  all 
this  under  provisions  of  law  he  is  required  to 
do  at  the  paltry  compensation  of  $5,000  a  year. 
Very  wisely,  as  I  believe,  the  last  Legislature 
made  provision,  which  the  Governor  sanc- 
tioned, wliereliy  the  compensation  of  this  of- 
ficial is  to  be  somewhat  increased.  Xeverthe- 
less.  in  comparison  with  what  is  paid  by  rail- 
ways, contractors  and  others  having  to  do 
with  work  requiring  the  services  of  skilled 
engineers,  the  compensation  ]\aid  to  the  State 
Engineer  is  so  small  as  to  be  ^dinost  ridiculous. 
It  so  happened  that  since  the  act  authorizing 
this  improvement  became  a  law,  four  different 
engineers  have  been  charged  with  the  chief 
responsibility  for  the  undertaking,  and  a  fifth 
is  soon  t'l  be  inducted  into  office. 

It  is  but  human  nature,  emphasized  in  the 
case  of  a  person  of  professional  standing,  to 
be  so  jealous  of  that  professional  standing  as 
to  wish  to  know  of  and  lor  himself  as  to  all 
the  details  of  work  for  which  he  may  become 
responsible  under  his  oath  of  oiBce,  and  this 
human  trait  has  been  exhibited  in  connection 
with   this  work. 

( )iie  engineer  coming  into  i.'lficc  wuuld  re- 
quire a  period  of  six  months  or  perhaps  a 
year  to  familiarize  himself  with  the  work,  and 
during  this  period  plans  for  work  which 
might  be  well  under  way  would  either  be  at 
a  standstill  or  else,  because  of  a  dift'erent  view- 
point on  the  part  of  the  new  incumbent,  plans 
would  be  so  changed  as  to  render  all  pre- 
vious,   or    nearly    all    previous    work    futile. 

During  the  last  six  months,  or  perli.'ips  year, 
of  his  incumbency,  plans  might  be  rushed 
toward  completion,  but  failing  of  actual  com 
pletion  so  as  to  ren<ler  their  approval  pos- 
sible, millions  of  dollars  worth  of  wcjrk  would 
be  left  on  his  table  or  desk  for  his  successor, 
who  in  turn,  exhibiting  the  same  caution,  the 
same  human  and  \er.\-  proper  instinct,  would 
require  a  year  in  a  study.  :i  revamping  or  an 
entire  reconstruction  of  ihe  plans,  and  that 
by  this  method  delay  Iki^  resulted,  can  neither 
be  a  surprise  imr  can  n  be  a  subject  of  criti- 
cism of  officials  who  under  other  circum- 
stances could  and  would  he  held  responsible. 

To  be  specific  on  this  p.:init,  just  prior  to  the 
year  1900,  the  then  Stale  luigincer  and  Sur- 
veyor presented  for  approval  plans  for  con- 
tracts aggregating  an  estimated  cost  of  about 
$11,0110.000,  These  contracts  were  submitted 
at  the  meeting  of  the  ("anal  I'.oard  in  Deeem- 
lier,  1900,  and  conclmled  Contracts  Nos,  3B, 
12,  13,  ll' and  20,  (..hi  January  29,  1907,  these 
plans  were  withdrawn  b>'  the  new  State  Engi- 
neer. Of  these  contracts,  what  was  known  as 
3B  is  still  pending;  No,  12  was  resubmitted 
^Iav  18.  l!tOT;  (Tontract  No,  13  was  resub- 
mitted  julv    b"^.    1'"'^':    Oiitract    No,    14.    May 


28,  190 1,  and  Contract  No.  20  was  resubmitted 
.August  28,  1907. 

In  turn  just  prior  to  the  close  of  the  admin- 
istration of  1908,  contracts  ag.gregating  several 
millions  of  dollars  were  submitted,  and  failing 
of  prompt  approval  as  seemed  proper,  they 
were  withdrawn  by  the  incoming  Engineer, 
and  of  these  contracts.  No.  36  so  withdrawn 
was  resubmitted  for  the  approval  of  the  Canal 
Board  Sept,  22,  1909,  and  Contract  No,  42  was 
resubmitted   March   18,   1909. 

There  are  many  other  examples  similar  to 
these  cited.  I,  however,  do  not  cite  these  as 
carrying  with  it  a  suggestion  of  criticism  of 
the  officials  responsible  for  the  act  or  acts.  In 
a  sense  it  shows  extreme  care,  caution  and  de- 
sire to  subserve  the  best  interests  of  the  State, 
but  that  it  is  a  criticism  of  the  methods  of 
carrying  on  so  important  a  work  hardly  needs 
to  be  jiointed  out. 

There  is  another  phase  of  the  work  both  as 
relates  to  the  preparation  of  the  plans  and  to 
their  interpretation  as  well  as  to  the  over- 
sight of  the  actual  progress  of  work,  which 
has  been  to  my  mind  a  serious  handicap  to  the 
work  and  an  embarrassment  to  those  having 
to  do  with  it,  but  for  which  they  are  in  no 
sense  resjionsible,  1  refer  to  the  legal  require- 
ments whereby  the  State  Engineer  and  Sur- 
veyor has  little  voice  in  the  selection  of  his 
force  of  subordinates,  his  subordinates  being 
in  actuality  selected  for  him  by  those  who 
have  no  responsibility  f<ir  the  work  and  whose 
selection  is  based  upon  ;i  written  test — a  civil 
service  examination — which  may  develop  a 
knowJedge  of  books  .ind  which  may  not  dis- 
jilay  an  existing  ignorance  of  men,  machinery 
and  multitudinous  other  requirements,  the 
knowledge  of  which  is  so  essential  to  effective- 
ness both  in  the  drafting  room  and  in  tlie 
field, 

LInder  the  existing  law,  and  I  am  not  a  dis- 
believer in  a  general  application  of  civil  serv- 
ice based  on  merit  and  fitness,  the  official 
charged  with  the  supreme  duty  and  supreme 
responsibility  is  bereft  of  his  power  for  ef- 
fectiveness in  that  he  is  not  even  permitted 
to  make  promotions  for  merit  shown  by  actual 
work,  being  limited  in  such  promotions  to 
selections  made  by  those  who  have  as  in  the 
first  instance  neither  authority  nor  responsi- 
bility nor  conception  of  wdiat  is  actually 
needed,  and  wdiosc  test  is  merely  academic. 

Though  I  have  no  intimate  knowledge  in  de- 
tail, yet  from  a  general  knowledge  1  know 
that  often  it  has  been  necessary  to  place 
in  charge  of  work  men  who  come  from  tech- 
nical schools  who  by  reason  of  recent  technical 
studies  and  reviews  secured  a  high  standing 
but  who  have  had  no  actual  e.\perience  in  field 
work.  These  persons  are  able  to  interpret 
])lans  and  specilications  from  a  text  book 
standpoint  but  their  strict  text  book  interpreta- 
tion may,  and  1  believe  often  does,  result  in 
detriment  to  the  work  and  a  handicap  to  the 
contractor. 

In  other  words,  the  civil  service  as  applied 
to  an  improvement  of  this  kind  results  in  mak- 
ing the  State  work  a  gigantic  training  school 
for  engineers. 

I  have  referred  briefly  to  what  I  believe  to 
have  been  an  inadequate  study  of  plans  as  a 
whole,  and  I  am  confirmed  in  my  belief  by  the 
frequent  changes  which  it  has  been  necessary 
to  make  in  the  plans  and  specifications  of  in- 
numerable contracts,  I  am  not  raising  any 
question  as  to  the  wisdom  of  these  changes, 
some  of  which  have  entailed  an  increase  and 
others  have  resulted  in  a  decrease  in  the  cost 
of  the  particular  work.  Some,  possibly  many, 
of  the  changes  which  have  been  found  to  be 
necessary  could  not  have  been  foreseen  even 
had  a  longer  and  closer  study  been  made  be- 
fore placing  the  work  under  contract,  but 
thai  many  of  these  changes,  involved  in  these 
alterations,  could  have  been  foreseen  has 
Seemed  to  me  probable.  Many  of  these 
chan,ges  at  least  are  due  to  the  different  view- 
point of  one  State  Engineer  and  Surveyor  as 
to  the  effectiveness  of  plans  and  methods  from 
that  held  by  bis  predecessor  or  former  Engi- 
neer whose  thou,ght  and  study  conceived  the 
plans.  Some  chan.ges  have  been  the  result  of 
direct  legislation,  but  all  changes,  from  what- 
ever cause,  of  necessity  have  tended  to  delay 
the  jirovress  r)f  the  work. 
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A  contractor  with  plans  before  liim  on 
which  his  contract  is  baseil  calhng  for  a  cer- 
tain character  of  construction  or  structures, 
plans  and  provides  certain  machinery  and 
plant  lor  the  carrying  out  of  the  work.  Some- 
times after  the  plant  and  machinery  have 
been  delivered  and  inslalKd  changes  are  made 
which  render  the  plant  and  machinery  so 
provided  almost,  if  not  quite  useless,  and  ren- 
ders other  machinery  of  a  dilTercnt  type  nec- 
essary. 

Entirely  asiile  from  the  i.ost  to  the  con- 
tractor in  such  change,  there  is  delay  neces- 
sitated. In  some  cases,  the  necessity  for  a 
change  of  plans  is  discovered,  but  what  change 
or  how  the  problem  newly  discovered  is  to  be 
sohed  is  not  clear  to  the  engineering  force, 
and  to  determine  this  point  has  in  some  cases 
involved  a  study  of  many  months.  To  be 
sure,  the  contractor  might  be  and  has  been 
able  to  progress  other  portions  of  his 
work,  but  this  change  in  contemplation  could 
not  otherwise  than  result  in  disarrangement 
of  progress  plans,  stop  the  contiiniity  of  work 
and  increase  the  length  of  the  contract  period. 

.■\nother  feature  lendiup'  to  the  prolonging 
of  the  contract  periods  is  the  operation  of  the 
existing  canals  during  the  construction. 

It  goes  without  saying  that  construction 
work  which  is  in  the  nature  of  an  enlarge- 
ment of  the  present  canals,  cannot  be  con- 
ducted with  as  rapid  a  progress  where  there  is 
an  interruption  during  the  six  months  of  the 
year  best  suited  to  the  carrying  on  of  construc- 
tion  work. 

1  referred  at  the  beginning  of  this  com- 
munication to  the  fact  that  one  cause  for  de- 
l,\v  was  inadeciuato  machinery  and  insufficient 
capital  on  the  part  of  some  of  the  contractors. 
This  is  an  opinion  based  upon  personal  ob- 
servations covering  a  period  of  four  years. 
The  Barge  canal  statute,  in  section  7,  con- 
tains a  provision  which  undoubtedly  is  in- 
tended to  meet  just  such  contingencies.  This 
provision  is : 

If  in  the  jxKlgnifnl  of  the  State  Engineei-  the 
work  upon  any  contract  is  not  being  performed 
nccordins  <o  tlie  contract  or  for  the  best  inter- 
i-.-its  of  the  state,  he  shall  so  certify  to  the  Canal 
Hoard,  and  the  Canal  Board  shall  thereupon 
have  power  to  suspend  or  stop  the  work  under 
such  contract  while  it  is  in  progress  and  direct 
tlie  Superintendent  of  Public  Works,  and  it 
.shall  thereupon  become  his  duty  to  complete  the 
same  in  sucli  manner  as  will  accord  with  the 
contract  specifications  and  be  for  the  best  inter- 
ests of  the  state,  or  the  contract  may  be  can- 
called  and  readvertised  and  relet  in  the  manner 
above  prescribed,  and  any  excess  in  the  cost  of 
completing  the  contract  beyond  the  price  for 
which  the  same  was  originally  awarded  shall  be 
charged  to  and  paid  by  the  contractor  failing 
lo  perform  the  work. 

Since  the  beginning  of  the  work  this  provis- 
ion for  correcting  existing  conditions  has  been 
resorted  to  in  very  few  cases  only.  In  the 
case  of  one  contract,  known  as  No.  17,  the 
contractors  went  into  the  hands  of  Receivers 
in  Bankruptcy,  and  under  the  clause  referred 
to,  the  contract  was  cancelled  and  the  work 
readvertised  and  relet.  One  other  contract, 
No.  2,  has  gone  through  a  similar  process,  and 
the  work  is  now  again  under  contract  and 
the  contractors  are  maintaining  a  satisfactory 
progress,   in   my   opinion. 

In  the  year  succeeding  that  in  which  action 
was  taken  by  the  State  officials  in  the  case  of 
Contract  No.  17,  the  work  on  Contract  No. 
10,  located  at  Fulton,  was  being  conducted  in 
an  indifferent  manner,  and  after  careful  con- 
sideration, upon  the  certificate  of  the  State 
Engineer  and  Surveyor  that  the  work  was  not 
being  conducted  to  the  best  interests  of  the 
State,  the  contract  work  was  suspended.  In 
view  of  the  assurances  gi.  ci'  .ifter  such  sus- 
pension by  the  contractors  as  t.j  the  furnish-' 
ing  of  additional  equipment,  material  and 
forces,  the  contractor  was  put  in  possession  of 
the  work  and  for  a  time  it  proceeded  with  a 
fair  degree  of  satisfaction.  T!>;.^  increased 
progress  was  maintained  for  onlj  a  :bort  fiiie. 
however,  when  the  contractor-,  becotn'-if.': 
either  embarrassed  or  discouragi  'i,  (dispose  i 
of  their  contract  by  assignment.  The  assign- 
ment of  the  contract  was  formally  .--pnroved, 
and  the  new  interests  went  forward  with  the 


work  for  a  time,  when  (hrougli  Imancial  em- 
barrassments caused  by  the  relations  of  these 
contractors  to  other  contracts  outside  the 
State,  they  were  compelled  to  go  into  the 
hands  of  Receivers  in  lupiitN-.  This  resulted 
in  a  practical  shutting  down  of  the  work  for 
many  months.  The  receivers  arc  now  carry- 
ing forward  this  contract  under  the  direction 
of  the  Cinirt,  and  an  increased  and  fairly  sat- 
isfactorx  progress  is  Iicing  maintained  bv 
them. 

Ill  the  case  of  a  number  oi  other  contracts 
which  had  been  in  force  for  a  considerable 
period  and  where  lack  of  progress  had  been 
shown  from  the  start,  this  department,  though 
not  charged  with  the  duty  of  deciding  as  to 
this  point,  has  taken  occasion  to  call  attention 
of  the  Engineering  department  to  existing 
conditions,  and  has  prolTcrcd  its  aid  and  co- 
operation in  any  efforts  which  might  be  made 
to  better  conditions. 

In  several  ca,ses,  I  have  expressed  the  opin- 
ion that  the  lack  of  progress  was  so  unsatis- 
factory as  lo  warrant  the  State  Engineer  in 
certifying  the  contracts  to  the  Canal  15oanl 
lor  su.spcnsion  or  cancellation.  In  several 
such  eases,  I  have  been  of  the  opinion  that  the 
State  lingincer  and  Survej-or  erred  in  his 
judgment  when  he  has  concluded  not  to  so 
certify,  but  in  reaching  such  decision  I  believe 
he  had  been  guided  by  reasons  which  to 
him  seemed  sound  and  coinincing.  It  li.as 
been  argued  that  in  such  case^,  the  delay  which 
would  ensue  as  a  result  of  the  cancellation  of 
a  contract,  such  process  rendering  a  revision 
of  the  plans  and  a  readvertising  of  the  work 
necessary,  would  be  so  great  as  to  offset  the 
lietter  jirogress  which  might  be  expected  from 
new  contracting  interests. 

There  has  been  the  other  feature  also  pres- 
ent when  such  matter  is  considered,  namely, 
the  litigation  which  might  ensue  and  the  in- 
creased cost  to  the  State  of  the  work  on  this 
account.  In  the  case  of  some  recalcitrant  con- 
tractors the  State  Engineer  and  Surveyor  has 
believed  with  me  that  tlie  work  was  not  pro- 
gressing as  it  should  be  progressed  and  sug- 
gestions have  been  made  that  the  proper  course 
to  pursue  would  be  to  suspend  the  contract 
and  have  the  work  completed  by  department 
forces.  For  several  reasons  I  have  been  re- 
luctant to  advise  this  course. 

In  the  first  place,  the  same  litigation  feared 
as  developing  in  the  other  case  would  be 
present,  and  what  is  more  serious,  while  the 
statute  and  the  contracts  specifically  provided 
that  the  work  may  be  suspended  and  com- 
pleted by  department  forces,  nowhere  do  the 
statutes  make  provision  for  furnishing  the 
Superintendent  of  Public  Works  with  adequate 
forces  for  the  pro,gressing  of  such  improvement 
work.  Where  work  under  contract  is  taken 
from  the  contractor  and  progressed  1i\-  the 
.State,  it  should  be  done  only  when  there  was 
full  assurance  that  a  better  progress  could  be 
made  by  the  State,  and  while  the  State  would 
not  lie  handicapped  in  the  matter  of  funds, 
the  cost  of  any  such  work  being  chargeable 
against  the  contractor  and  his  bond,  in  the 
matter  of  forces  the  department  would  be  re- 
quired under  the  statute  to  select  foremen, 
superintendents  and  other  important  men  mak- 
ing up  the  force  from  Civil  Service  eligible 
lists.  Under  such  conditions,  the  responsible 
authority  ought  to  be  able  to  go  into  the  open 
market  and  get  the  very  best  and  most  ex- 
perienced men  just  as  a  contractor  would  be 
aide  to  do,  paying  such  compensation  as  might 
be  necessary  to  command  the  services  of  prop- 
er assistants. 

.■\fter  all.  the-e  in.itters  of  delay  to  progress 
are  only  of  judgment.  I  suppose  Hope 
springs  eternal  in  the  breast  of  the  Engineer 
the  same  as  it  does  in  any  other  human  breast, 
and  for  this  reason  the  State  Engineer  has 
been  hoping  that  a  better  progress  would  be 
made,  and  that,  all  in  all,  though  conditions 
are  not  satisfactory,  the  State  might  lose 
rather  than  gain  by  the  taking  of  extreme 
measures. 

-\s  to  the  character  of  the  work,  in  my  judg- 
ment there  are  few,  if  any  cases  where  work 
•-if  a  deficient  nature  has  been  done  which 
either  has  not  been  replaced  or  repaire<l,  or 
c-hicli  cannot  be  and  which  in  the  nature  of 
thir;gs   will   be   insisted    upon   being   done   be- 


fore the  work  is  passed  upon  for  final  accept- 
ance. 

One  of  the  most  serious  features  is  the 
early  completion  of  certain  structures  long 
before  such  structures  in  the  nature  of  things 
can  and  will  be  placed  in  commission,  and  the 
[H-oper  preserxation  of  such  structures  presents 
an  important,  if  not  a  serious  problem  to  be 
dealt  vvith. 

Finally,  you  ask  me,  by  inference  at  least, 
lo  submit  suggestions  as  to  changes  which 
might  be  made  to  advantage  in  the  conduct 
of   this  work. 

I  am  aware  that  commissions  arc  not  pop- 
ular, and.  generally  speaking,  are  not  con- 
sidered an  economical  means  of  conducting 
public  business,  and,  generally  speaking,  I 
would  not  contest  this  point,  but  in  the  case 
of  so  great  an  undertaking  as  the  Barge  canal 
work,  it  is  my  judgment  that  some  method 
should  have  been  devised  which  would  have 
guaranteed  a  continuity  of  the  work  under  a 
head  of  recognized  ability,  and  a  separate 
commission  for  this  purpose  is  the  only  meth- 
od I  can  conceive  that  would  guarantee  such 
results. 

1  am  aware  that  the  framers  of  this  act  had 
the  necessity  of  some  such  system  in  mind  and 
that  they  believed  they  were  furnishing  this 
when  provision  was  made  for  an  Advisory 
Board  of  Consulting  Engineers,  and  when 
later,  (irovision  was  made  for  continuing  such 
engineers  in  charge  during  the  continuance  of 
the  work.  The  weakness  of  this  plan,  how- 
ever, lies  in  the  fact  that  the  advisers  are  made 
continuous,  whereas  the  responsible,  conceiv- 
ing an<l  directing  force  is  left  changeable,  with 
the  results  already  pointed  out,  of  already  hav- 
ing given  the  work  four  such  separate  direct- 
ing heads. 

I  have  spoken  of  the  inadequacy,  as  it  seems 
to  me,  of  the  compensation  provided   for  one 
charged    with    the    duties    ai.d    responsibility 
of  conceiving  and   directing  so  large  an  un- 
dertaking. 

If  a  commission  composed  of  three  mem- 
bers, the  chief  of  whom  should  be  required  to 
be  an  engineer,  one  of  whom  should  be  a 
broad-gaged,  experienced  man  of  affairs,  and 
the  third  an  experienced  and  well  qualified  at- 
torney, could  have  been  provided  and  'salaries 
made  adequate  to  command  the  services  of 
the  very  best  men  obtainable,  provision  being 
also  made  for  such  commission  to  remain  in 
continuous  charge  until  the  completion  of  the 
work  unless  removed  for  cause,  I  believe  far 
better  results  would  be  attained. 

I  am  aware  that  it  has  been  pointed  out 
there  is  constitutional  prohibition  to  such 
course  on  account  of  the  powers  with  which 
the  Constitution  clothes  the  Superintendent  of 
Public  Works  and  the  State  Engineer  and  Sur- 
veyor. If,  however,  the  constitutional  pro- 
visions cited  should  be  so  narrowly  construed, 
it  seems  to  me  they  already  have  been  vio- 
lated in  the  matter  of  the  authority  granted' 
to  the  .\dvisory  Board  of  Consulting  Engi- 
neers. 

If,  however,  such  constitutional  prohibition 
does  exist,  it  would  seem  to  me  that  this  ob- 
jection could  have  been  met  by  the  creation  of 
a  commission  of  five  members,  of  which  the 
State  Engineer  and  Surveyor  and  Superintend- 
ent of  Public  Works  should  be  ex-officio 
members,  retaining  to  the  Superintendent  of 
Public  Works  certain  prerogatives  as  regards 
contracting  for  work,  and  retaining  to  the 
State  Engineer  and  Surveyor  certain  preroga- 
tives as  to  the  preparation  of  plans,  but  ren- 
dering the  commission  as  a  whole  the  con- 
trolling power.  By  this  means,  though  the 
personnel  of  the  Superintendent  of  Public 
Works  and  the  State  Engineer  and  Surveyor 
might  change  biennially,  the  majority  of  the 
commission  would  be  continuous  and  there 
would  not  be  the  revising  and  the  new-  view- 
points shown  to  be  present  in  the  systern  that 
has  been  followed. 

Where  there  is  full  authority,  full  respon- 
sibility is  easily  placed,  but  where  there  is  a 
division  of  authority,  it  is  difficult  to  place 
responsibility. 

If  it  be  urged  that  such  systein  would  tend 
to  increase  the  cost  to  the  State  for  doing 
the  work  on  account  of  engineering,  I  would 
cite   the    fact   that   up   to    Nov.    1,    IPIO,   there 
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has  been  paid  for  advisory  engineers'  salaries 
and  expenses,  since  the  beginning  of  the  work, 
the  sum  of  $2o7,-l82.  There  was  paid  up  to 
Nov.  1,  1910,  for  other  engineering,  inchid- 
ing  the  making  of  surveys,  the  preparation  of 
plans  and  the  supervision  of  work,  the  sum 
of  $4,150,400. 

Delay  in  final  completion  of  this  improve- 
ment is  not  the  only  objection  to  be  urged 
against  improper  progress.  It  is  fundamental 
that  the  longer  the  period  of  construction  in 
the  case  of  anv  undertaking  the  greater  the 
percentage  of  cost  for  engineering  and  super- 
vision. 

You  will,  I  believe,  understand  that  none  of 
the  seeming  criticisms  which  this  communica- 
tion c(mtains  are  directed  against  any  in- 
dividual or  collection  of  individuals  or  officials 
who  have  had  to  do  with  this  work  from 
Its  inception.  I  believe  very  largely  the  men 
Iiaving  to  do  with  this  work  have  been  im- 
bued with  a  high  sense  of  duty  and  have 
taken  a  just  pride  in  being  officially  connected 
with  the  work,  iucli  criticisms  as  are  con- 
tained, or  seemingly  implied,  in  this  eco.mmuni- 
cation,  when  it  comes  to  last  analysis,  apply,  as 
I  believe  you  will  see,  to  the  manner  and  meth- 
ods embodied  in  the  authorizing  statute. 

In  your  letter  to  me  ynu  express  the  fear 
that  the  total  cost  of  this  work  "may  exceed 
the  original  estimate  of  $li>l.iioo,(ioo  as  a  re- 
sult of  litigation  and  damages."  The  question 
of  final  cost  is  one  which  at  this  juncture 
should  be  capable  of  fairly  accurate  and  reli- 
able estimation  and  determin.Ttion,  but  since 
this  IS  almost  wholly  an  engineering  and  legal 
question,  1  shall  not  attempt  to  go  into  the  sub- 
ject  further  than  to  give  the  data  at  hand: 

The  (.-oMtracts  already  in  I'mx-e  or 
I'omplectd.  exclusive  oi  iiiteialions. 
som^.'  of  which  increase  tlic'  cost  and 
otlieis  of  wliich  decrease  the  cost, 
one  t.airly  offsetting  the  other, 
amount  to  $6T.J0!i.0.'iJ 

.Aiiilitiuiuil  work  now  being  advertised. 
wlii  li.  accoi-ding  to  tlie  engineer's 
.-siiuiute,   will   amount   to rj.52.'i,!llU 

The  worli  for  which  plans  are  in  prog- 
ress and  not  as  yet  compleled.  in- 
eluding  all  work  of  whatever  nature, 
is    estimated    to   cost   about G.OOO.OuO 

Total    $78.735,r)(;2 

To  this  total  should  be  added  the 
amount  of  expendituies  thus  far 
made  for  all  purposes  other  than 
payments  to  contractors  and  pay- 
ments on  account  of  damages $  4.;"ii .»:! . 

The  total  awards  for  dnm.ag/'S  made 
through  the  Canal  Board  on  settle- 
ments made  by  Special  Examiner 
and  Appraiser  are    I'.iiM.lOD 

The  total  aniotmt  of  recoveries  on  ac- 
count of  damages  made  through  the 
Court  of  Claims  is 'JS<|.175 

Taking  the  awards  ttnis  far  made, 
nam'elv,  $PSi),17o.61,  on  the  total  of 
the  claims  ($6,574,5."j3.931.  gives  a 
percentage  of  awards  of  about  I.t  per 
cent;  and  assuming  that  this  per- 
centage is  a  fair  basis  tor  consid- 
eration and  that  the  claims  thus  far 
adjudicated  as  a  wiiole  are  repre- 
sentative of  the  claims  still  pend- 
ing, and  applying  this  percentage  to 
the  amount  still  claimed,  gives,  as 
the  probable  future  award  ov  recov- 
eries on  undetermined  claims 2.0ri6,2ri{i 

Total    $89,412,719 

The  amount  of  recoveries  made  through  the 
Court  of  Claims  represents  claims  whose 
amounts  as  originally  liled  aggregated  $0,- 
.574,5.18. 

The  seemingly  large  total  of  settlements 
through  the  Canal  Board  arises  from  the  fact 
that  the  larger  claims,  growing  out  of  the  ap- 
propriations of  railway  lines  or  sections  of 
lines,  which  have  resulted  in  the  building  of 
detour  lines,  such  as  that  at  Xiskayuna,  Rome 
and  other  places,  have  been  settled  through 
this  board. 

The  larger  claims  in  the  Court  of  Claims 
which  have  been  and  still  are  being  contested 
are  those  for  damages  on  account  of  interfer- 
ence with  water  power.  One  important  case 
which  has  been  regarded  as  a  test  case  is  now 
on  appeal  and  of  course  much  depends  upon 
the  final  outcome  of  this  case,  but  all  those 
having  to  do  with  this  improvement,  includ- 
ing the  .\ttorney-General  and  his  assistants, 
wdio  have  given  these  cases  exceedingly  close 
study  and  the  greatest  care,  are  extremely 
hopeful  that  the  State's  position  will  in  the 
end  be  upheld  by  the  Court  of  Appeals,  in 
which  event  the  final  cost  to  the  State  on  ac- 


count ol  damages  will  i,c  reduced  millions  of 
dollars  below  what  otherwise  would  be  the 
result. 

The  estimate  of  $0,000,000  given  above  for 
work  for  which  plans  are  in  progress  and  not 
ji't  completed,  embraces  at  least  some  work 
w  liich  ultimately  m.ay  be  eliminated  from  con- 
sideration, llcsides  including  terminal  and 
harbor  at  Syracuse,  which  was  provided  for 
by  amendment  to  cliaincr  147  of  the  Laws  of 
10o:i,  and  a  harbor  and  basin  at  Rochester, 
it  includes  basin  improvements  at  Albany 
which  were  i)rovide(l  for  in  the  original  esti- 
mate in  connection  with  the  improvement  of 
the  so-called  Albany  level  of  the  b>ie  canal, 
but  which  latter  improvement,  it  is  under- 
stood, there  is  now  no  demand  for,  owing  to 
projected  terminals  which  would  render  such 
imiiroxement  unnecessary  and   useless. 

This  estimate  does  not  include  the  recon- 
struction of  highway  and  railway  bridges 
which  originally  were  estimated  f(n-  in  the 
construction  account,  since  it  has  appeared 
to  me  these  should  be  embraced  not  in  the  con 
struction  account  l)ut  in  the  damage  account. 
In  round  niimliers  this  amounts  to  upwards  of 
$4,(ino,(MMi.  the  attitude  of  the  State  officials 
liaxing  to  do  with  this  contract  work,  how- 
ever, has  Iieen,  briefiy,  that  the  streams  to  be 
canalized  were  State  highways,  in  the  sense  of 
the  State's  owning  fee  to  the  i)ed  of  the 
streams,  and  that  therefore  the  cost  for  recon- 
struction of  such  Iiridges  should  lie  borne  by 
the  railway  companies.  In  ()ursuance  of  sncli 
decision  the  Superintendent  of  l'u1)Iic  Works 
has  from  time  to  time,  as  the  completion  of 
plans  and  progress  of  work  retpiired,  officially 
orilcred  railway  companies  operating  their 
lines  over  such  rivers  and  streams  to  alter  and 
reconstruct  their  bridges  in  such  manner  as 
to  conform  to  Barge  Canal  dimensions  and  af- 
ford navigable  conditions  without  ex[)ense  tn 
the  State. 

The  question  as  to  whether  the  State's  posi- 
tion in  this  regard  is  correct  is  now  before  the 
Court  for  determination.  It  is  a  very  im- 
portant question  and  one  upon  which,  from 
Court  decisions  already  had,  the  Barge  Canal 
act  seems  to  have  been  deficient,  but  if  so, 
it  is  not  too  late  to  have  these  deficiencies 
corrected.  In  my  annual  rejiort  I  shall  speak 
specifically  of  this  matter  .•iiid  shall  recom- 
mend legislation  wbicli  will  correct  delleifneics, 
if  any  exist. 

KFl'ORI     01.     Till-     ADVISORY     l:0  Mill    or    CONS!  1.11  .Ni . 
ENGINKKRS. 

The  canal  duties  and  responsibilities  oi  the 
various  State  officials  arc  herewith  briell> 
stated  : 

State  Engineer  and  Surveyor;  Has  general 
executive  cliarge.  and  makes  the  surveys,  maps, 
plans  and  specifications  for  the  work  to  he 
done,  ascertains  quantity  and  (luality  of  mate 
rials  to  be  used  with  detailed  estimates  and 
cost  of  the  same;  makes  all  measurements, 
inspections  and  estimates  as  to  amount,  char 
actor  and  iiuality  of  the  work  done  and  mate- 
rial furnisiied;  also  has  many  other  minor 
duties,  and  is  a  member  of  the  Canal  Board 
,ind   Barge  Canal  Termin;il  Commisioii, 

Superintendent    of     Piililic    Works:      .\dvci 
tises  for.  opens  bids  received  and  awards  con 
tracts.     Has   i)ower  to   suspend   the  canal   con 
tracts    under   certain    conditions,   and    right    to 
complete  or  relet  the  work.     Bays  estimates  to 
contractors    and    b;is    to    approve    of    contract 
work   done  Iiefore   making  fimil   p:iymeiit.      He 
is    also    a    member   of    the    Canal    Bo.ard    and 
Barge  Canal  Terminal  t'<'nimission. 

.\d\isory  Board  of  Consulting  b'.ngineers : 
b'lve  members.  Consider  and  report  miou  all 
m.qjs.  plans  :ind  spccilicitions  and  detailed  es 
tim:itcs  and  all  pro])osed  alterations  and 
chan;-;cs  in  contracts;  examines  .and  reports 
on  liiids  to  lie  ;ipiiropri;ited ;  also  passes  on 
item-  of  cost  for  all  railroad  and  trolley 
changes  necessar\  i'>  canal  construction. 
.Makes  frequent  ;ind  gi  nerally  monthly  field 
inspection  of  all  comr.ict  work,  rcp(irting  to 
the  St.itc  Kngincer  al!  defects  noted  in  either 
workmanship  or  m:iten,il  used,  and  changes 
deemed  desiralde.  i/b airman  is  a  member  of 
the   Barge  Canal  Tcrmmal  Commission. 

Canal  Board:  C.nisists  of  all  the  elective 
State  officers,  with  the  cxce])tion  of  the  Gov- 


ernor, and  in  addition  thereto,  the  Supeiin- 
tendent  of  Public  Works.  It  takes  final  action 
on  all  plans  and  estimates  and  its  aiiproval 
must  be  had  before  any  item  of  work  is  phiced 
under  contract,  and  its  assent  must  be  obtained 
for  any  changes  involving  additional  cost  to 
the  State  or  before  any  contract  can  be  sus-  ' 
pended.  Each  official  has  also  particular  canal 
duties  which  relate  directly  to  his  department. 
The  division  of  authority  and  responsibility 
among  the  State  officials  having  charge  of 
Barge  canal  matters  by  statutory  enactment 
by  the  Barge  Canal  Act,  was  purposely  made 
after  thorough  study  and  consideration  with 
a  view  of  securing  honest  administration. 
While  this  division  of  executive  authority  and 
responsibility  is  at  times  somewhat  awkward 
:iiid  a  cause  of  delay,  yet  on  the  other  hand  it 
has  certain  marked  advan'tages  in  giving  two 
executive  heads  besi'Ies  the  ("anal  Board  and 
the  .\dvisory  Board  to  consider  important 
question.s,  a  better  supervisiem  and  oversight 
and  a  triple  guard  in  finally  fixing  upon  plans, 
purchasing  lands,  letting  contracts,  inspecting 
and  accepting  work,  and  paying  for  it  from 
meiiith  to  month  and  when  finally  completeil 
It  is  especially  valuable  on  account  of  the 
frequent  changes  of  executive  officials  in 
charge  brought  about  by  jiolitical  upheavals. 
IJuring  a  preceding  adminislr.ation  this  "<li- 
vided  authority  and  responsibility"  in  one  in- 
stance alone  resulted  in  saving  to  the  State 
a  sum  of  fully  $500,000.  This  saving  was  ini- 
tiated through  the  instruinentality  of  the  .\il- 
visory   Board. 

We  do  not  look  upon  the  exi.sting  system  of 
admmis-tering  the  canal  work  as  the  ideal  .sys- 
tem, but  it  is  doubtful  if  it  can  be  improved 
upon  under  the  present  constitutional  require- 
ments. It  would  be  of  great  value  to  the  State 
if  it  had  a  permanent  engineering  organiza- 
tion carefully  selected  ami  free  from  politics 
and  political  changes  with  which  to  intrust  all 
its  work  of  public  improveincnt  and  mainte- 
nance. To  create  such  an  organi;:ation  aiul  in- 
trust the  public  works  of  the  .State  to  it  would 
require  material  changes  in  the  Constitution, 
but  it  is  believed  to  lie  well  worthy  of  con- 
sideration wdicn  the  time  conies  for  remodel- 
ing the  Constitution.  But  the  .State  has  no 
such  nonqiolitical  organiz.ition  ;iiid  it  seems 
to  be  necessary  under  the  terms  of  the  State 
Constitutii.in  to  put  the  canal  work  in  the 
liaiuls  of  both  the  Superintendent  of  Public 
Works  and  the  State  Engineer.  These  two 
officers  have  brief  tenure  of  office  and  it  is  be- 
lieved it  winild  be  a  very  serious  mistake  to 
;.iive  the  unrestricted  charge  of  the  construc- 
tion work  of  the  Barge  canal  improvement  to 
any  one  man  selected  for  so  brief  a  period  as 
two  years.  This  was  shown  \cry  clearly  in 
the  administration  of  the  $!(,ntii!.(ioO  canal  work 
in  1805  and  1808.  which  was  practically  in  sole 
charge  of  ;i  single  official  and  was  so  strongly 
criticised  In  examining  bo.ards  and  the  public 
:is  to  be  the  prime  cause  of  the  administration 
of  the  Barge  canal  work  being  placed  where 
It  is  at  present  by  the  terns  (.1  the  Baree 
Canal  .Act  of  lOO-'V  The  I'ljard  cxpressics  ils 
belief  that  whatever  differences  in  authority 
and  ridmiiiisfration  have  arisen  in  the  conduct 
of  ihe  work  the  final  result  has  been  on  the 
whole  to  the  advantage  of  the  .St.ate. 

The  really  serious  defect  of  the  iiresent  ad 
niinistrative  system  of  the  Barge  canal  work 
arises  from  the  frequent  changes  of  officials  in 
ci)ntrol  of  it.  Since  starting  the  work  there 
have  Ijeeil  four  .State  Engineers  and  three 
Superintendents  of  Public  Works  and  four 
Canal  ISo.ards.  ditfering  in  iiersonnel  ;ind  of 
varying  political  faiths.  On  January  I  ne.xt 
there  will  be  a  change  in  the  .State  Ivngineer, 
Superintendent  of  Public  Works  and  in  the 
personnel  of  the  Canal  Board.  Such  changes 
militate  against  the  best  administrative  residis, 
and  they  would  lie  almost  fatal  were  it  not 
for  the  fact  that  the  original  Barge  Canal 
l.jiw  provided  for  a  permanent  element  in  the 
:idministratioii  of  the  work — the  Advisory 
Board  of  Consulting  E.ngineers.  This  Board 
has  been  in  continual  existence  since  the  work 
started  and  while  its  functions  are  entirely 
advisory,  has  been  of  the  highest  \alue  to  the 
work,  studying  and  jiassing  upon  canal  loca- 
tion and  all  plans  and  features  thereof,  and  the 
alterations    and    extra   work    cmmected    there- 
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with,  the  lands  taken,  the  monthly  estimates 
for  payment,  the  many  and  complicated  ques- 
tions connected  with  water  power  rights, 
bridges,  equipment  of  locks  and  other  struc- 
tures, etc.,  and  by  going  over  the  work  and 
keeping  in  touch  therewith.  It  may  not  be 
out  of  place  to  state  that  a  member  of  the  .\d- 
visory  Board,  while  engaged  in  preparing  the 
Barge  Canal  Act  to  be  considered  by  the  Leg- 
islature, had  several  interviews  with  the  then 
Governor  of  the  State,  who  strongly  desired 
to  place  the  work  in  the  hands  of  a  permanent 
commission  or  headship  with  power  to  carry 
it  out,  but  after  full  and  careful  considera- 
tion he  came  to  the  conclusion  that  it  had  to 
be  placed  in  the  hands  of  the  Superintendent 
of  Public  Works  and  the  State  Engineer  un- 
der the  requirements  of  the  Constitution,  and 
to  get  the  benetit  of  a  permanent  connnission 
he  accepted  the  plan  of  an  Advisory  Board  of 
Engineers  which  on  his  recommendation  was 
made  permanent  by  legislative  action  during 
the  continuation  of  the  work. 

Giving  full  consideration  to  the  lessons  of 
the  past  and  the  chances  and  prospects  of  the 
future  under  existing  constitutional  require- 
ments, we  believe  that  it  is  not  desirable  at 
this  stage  of  tlie  work  that  there  be  any  change 
in  the  administrative  system  tinder  which  the 
canal  work  is  being  carried  on.  The  Board 
believes  that  the  present  system,  while  cumber- 
some in  some  respects  does  and  will  in  its  linal 
result  succeed  in  guarding  the  work  and  hav- 
ing it  carried  to  completion  in  a  good  and  eco- 
inomjcal  manner  and  within  the  appropriation. 

The-  character  of  the  work,  in  some  details, 
is  not  all  that  could  be  desired.  This  gener- 
ally is  chargeable  to  inexperience  and  not  to 
deliberate  wrong  doing.  As  the  force  gained 
experience  the  work  is  of  a  better  grade,  and 
as  a  whole  compares  favorably  with  other 
large  constructions.  While  some  of  the  work 
presents  a  bad  appearance,  it  is  believed  that 
little  or  none  of  it  is  of  such  a  character  as 
to  impair  its  safety  or  lasting  quality. 

The  status  of  the  Barge  canal  work  may  be 
briefly  stated  as  follows:  As  of  Dec.  1,  1910, 
there'are  in  force  73  contracts.  The  estimated 
cost  of  these  contracts  made  up  in  11)03  aggre- 
gated $(iO,500,000.  The  actual  contract  costs, 
including  alterations  or  changes  now  in  force, 
amounts  to  substantially  $(57,(iOO,000,  or  about 
$1,900,000  less  than  the  amount  estimated  for 
said  work  in  1903.  In  addition  to  the  fore- 
going, 6  contracts  are  now  advertised.  These 
contracts  aggregate  $-5,500,000.  So  that  at 
present  there  are  contracts  let  and  advertised 
amounting  to  about  $73,100,000.  There  are  yet 
to  be  let  11  contracts  representing  an  aggregate 
of  $3,000,000.  There  is  also  required  for  rail- 
road and  highway  changes,  railroad  and  other 
bridges,  the  construction  of  the  basin  at  Al- 
bany, operating  machinery,  etc.,  work  to  the 
estimated  value  of  about  $7,300,000,  thus  bring- 
ing the  total  construction  costs  up  to  about 
$83,400,000.  It  will  be  seen,  therefore,  that 
80>4  per  cent  of  the  construction  work  in- 
ferred by  the  Barge  Canal  Act  is  now  under 
contract,  and  that  an  additional  ViVz  per  cent 
has  been  advertised,  leaving  but  13  per  cent 
yet  to  be  constructed,  which,  if  let  at  as  rea- 
sonable figures  as  the  above  87  per  cent  shows, 
the  total  expense  of  constructing  the  original 
Barge  canal  will  be  about  $98,800,000  or  about 
$2,'200,0O0  less  than  called  for  in  the  original 
Barge  Canal  .-\ct,  notwithstanding  the  fact  that 
the  locks  liave  been  widened  from  28  to  4.b 
ft.  at  :n  added  cost  of  $3,306,000;  that  the 
18-mile  level  from  Lockport  to  Tonawanda  has 
been  lowered  G.J  ft.  (which  change  was  of 
great  benetit  to  the  State)  at  an  added  cost  of 
$462,000;  that  by  special  act  of  the  Legis- 
lature the  harbor  at  .Syracuse  is  to  be  im- 
proved at  quite  considerable  added  cost,  and 
that  in  the  Mohawk  valiiy  eight  dams,  orig- 
inally estimated  as  timber  fixed  dams,  have 
been  supplanted  by  a  bridge  type  of  movable 
dam  constructed  of  steel  which  will  better 
regulate  the  floods  in  said  v;,l!ey.  .-X  harbor 
at  Lockport  has  been  providyl  and  numerous 
turning  basins  on  the  Rochestv-r  and  Lockport 
level.  All  of  the  above  changes  '  ave  cost  up- 
wards of  $4,000,000  but  this  added  amount  is 
included  in  the  80  per  cent  of  work  already 
let,  hence  it  is  conservative  to  believe  th.a  all 


of    the    work    can    he   constructed    within    the 
estimate  of  1903. 

Physical  status  of  work:  There  are  14 
more  or  less  important  contracts  out  of  73 
that  are  sensibly  behind  their  theoretical  per- 
centage of  completion  at  this  date.  These  are 
behind  from  various  causes,  chiefly  lack  of 
capital,  improper  equipment  or  incompetent 
management.  In  three  instances  these  con- 
tracts have  been  relet  and  are  being  carried 
on  either  by  bondsmen  or  by  new  contractors. 
It  should  be  remembered,  however,  that  all 
.of  these  contracts  will  be  finished  before 
those  let  later,  and  therefore  the  fact  that 
they  are  behind  does  not  delay  the  completion 
of  the  entire  canal  work.  Again  referring 
to  physical  conditions  it  is  proper  to  record 
the  fact  that,  as  a  whole,  the  work  has  been 
well  done.  Under  date  of  June  15,  1910,  the 
Superintendent  of  Public  Works  addressed  to 
former  Governor  Hughes  a  report  on  the 
physical  status  of  certain  contracts,  in  which 
he  criticised  the  matter  of  some  embankment 
construction,  the  surface  finish  of  certain  con- 
crete, etc.  None  of  these  matters  were  seri- 
ous and  a  reply  to  the  Superintendent's  criti- 
cisms was  made  by  the  State  Engineer  under 
date  of  June  25,  1910.  In  this  connection  it 
should  be  noted  that  the  Board  does  not  be- 
lieve that  any  State  official  has  contemplated 
that  work  not  done  according  to  specifications 
should  ever  be  finally  accepted  or  paid  for, 
and  that  where  minor  defects  exist  they  will 
ultimately  be  remedied  at  the  contractors'  ex- 
pense and  before  the  account  is  finally  set- 
tled. The  contracts  provide  for  the  retention 
of  10  per  cent  of  estimates  of  work  done  to 
meet  such  contingencies. 

In  considering  the  present  status  of  the 
Barge  canal  construction  weight  must  not  only 
be  given  to  the  frequent  changes  in  administra- 
tion and  executive  heads  referred  to,  but  to 
adverse  climatic  conditions  which  most  seri- 
ously affect  the  orderly  progress  of  the  work, 
so  that  as  far  as  contractors  are  concerned 
they  can  advantageously  pursue  most  of  the 
work  only  from  eight  to  nine  months  in  the 
year.  This  obviously  involves  more  or  less 
lost  time,  loss  in  the  interest  account,  deteri- 
oration of  plants,  also  serious  delay  in  the 
progress  of  contract  work,  not  only  because  of 
the  actual  loss  of  working  time,  but  because 
of  the  necessary  breaking  up  of  efficient  labor 
and  operating  organizations  in  the  late  fall 
and  the  recruiting  of  the  men  in  the  following 
spring.  For  instance,  an  examination  of  the 
progress  of  contract  work  the  past  year  will 
show  a  continually  increasing  percentage  of 
work  done  from  June  to  November,  and  then 
the  approach  of  the  winter  season  made  it 
necessary  to  virtually  disrupt  contractors'  or- 
ganizations. Under  milder  climatic  conditions 
the  work  would  have  continued  with  increas- 
ing efficiency  at  least  up  to  January  1st;  and 
in  locations  such  as  New  York  city  proper, 
or  points  south  of  Washington  could  have 
been   continuous. 

The  following  table  shows  the  amounts 
earned  by  the  contractors  for  each  year  dur- 
ing the  progress  of  the  work  from  January  1, 
1906: 

All  work  previous  to  .Jan.  1.  1906 $      330,120 

During   the  year  1906 'll'*5° 

During  tlie  year   1907 2,216,300 

During  the   year   1908 5,443,313 

During   the  year  1909 7.590.092 

During  the  year  1910 9.80S.6S5 

Total   $26,100,000 

From  the  above  it  will  be  seen  that  the 
work  in  1906  was  double  that  done  in  all  pre- 
vious years;  that  in  1907  more  than  three 
times  the  work  of  190G  was  accomplished, 
and  that  in  1910  more  than  four  times  the 
work  of  1907  was  accomplished,  and  it  is  our 
belief  that  with  substantially  the  entire  work 
now  under  contract  the  amounts  earned  by  the 
contractors  for  the  next  two  years  will  be  at 
a  maximum  of  about  $20,000,000  each  year. 

On  the  whole,  the  work  can  be  considered 
as  progressing  satisfactorily  at  the  present 
time.  There  has  been  much  delay  in  prepar- 
ing plans  and  getting  work  under  contract. 
This  has  been  brought  about  by  the  great  mag- 
nitude and  exceedingly  complicated  character 
of  the  work  but  principally  by  the  many 
changes  in  the  office  of  the  State  Engineer. 
This'  official    has    been    changed    every     two 


years  and  a  considerable  portion  of  each  term 
had  had  to  be  expended  by  the  new  State  En- 
gineer and  his  new  principal  assistants  ap- 
pointed by  him,  studying  into  and  becoming  ac- 
quainted with  the  work.  Now,  however,  that 
practically  the  whole  work  is  under  contract, 
there  is  no  good  reason  why  it  should  not  go 
forward  rapidly  to  completion,  and  it  is  dif- 
ficult to  see  how  any  administrative  change 
could  operate  to  expedite  the  work. 


PERSONALS. 

Mr.  Freeman  Hlondgooii,  who  was  for  many 
years  a  prominent  building  contractor  of  New 
York  city,  died  at  his  home  in  Westliekl.  N.  J.. 
on  Dec.   27,   at  the  age  of  91. 

The  Pennsylvania  Railroad  Company  has  an- 
nounced the  consolidation  of  its  engineer  of 
brancli  lines  department  with  the  chief  engi- 
neer's department.  Mr.  Joseph  U.  Crawford, 
engineer  of  branch  lines,  is  appointed  consulting 
engineer  of  the  company,  and  his  chief  assist- 
ant, Mr.  Horace  C.  Booz,  is  appointed  assistant 
chief  engineer. 

Prof.  J.  D.  Newton  of  the  University  of  Kan- 
sas has  been  appointed  dean  of  the  new  depart- 
ment of  engineering  at  Loyola  University.  He 
is  a  graduate  of  the  Holy  Cross  College  and  of 
the  mechanical  engineering  department  of  Cor- 
nell University.  He  served  in  the  engineer 
corps  of  the  U.  S.  Army  during  the  Spanish- 
American   war. 

Dr.  N.  Clifford  Ricker  of  the  Department  of 
Architecture  of  the  University  of  Illinois  has 
been  appointed  a  member  of  a  commission  of 
awards  to  judge  and  to  report  upon  the  relative 
merits  of  the  designs  and  plans  submitted  in 
competition  for  three  department  buildings  to  be 
erected  in  Washington,  D.  C.  The  commission 
began  its  sittings  on  January  4. 

Mr.  Clarence  T.  Johnston,  state  irrigation  en- 
gineer of  Wyoming,  has  been  appointed  profes- 
sor of  surveying  in  the  University  of  Michigan. 
Mr.  Johnston  was  graduated  from  that  insti- 
tution in  1895  and  received  the  degree  of  civil 
engineer  in  1S99.  A  short  time  ago  he  spent 
two  years  in  Egypt  making  investigations  of 
irrigation  problems  for  the  U.  S.  Department  of 
Agriculture. 

Mr.  J.  E.  Schwitzer,  at  present  Assistant  Chief 
Engineer  in  charge  of  the  western  lines  of  the 
Canadian  Pacific  Ry.,  lias  been  appointed  Chief 
Engineer  of  that  system,  with  headquarters  in 
Montreal.  In  addition  to  his  duties  as  Chief 
Engineer,  Mr.  Scliwitzer  will  act  as  consulting 
engineer  for  the  subsiding  lines.  Although  no 
announcement  has  been  made,  it  is  surmised 
that  Mr.  J.  G.  Sullivan  will  be  appointed  to  fill 
the  vacancy  on  the  western  lines. 

Mr.  R.  Forrester,  consulting  eiigineer  of  the 
Denver  &  Rio  Grande  Ry.,  died  in  a  hospital 
in  Seattle.  Wash.,  on  Dec.  30.  of  cancer  of  the 
stomach.  He  had  been  connected,  directly  or  in- 
directly, with  that  company  for  over  20  years, 
being  for  a  portion  of  the  time  an  official  of  the 
Pleasant  Valley  Coal  Co.,  a  subsidiary  of  tlie 
Denver  &  Rio  Grande.  He  was  well  known 
among  Colorado  railway  men.  and  possessed  a 
wide  reputation  as  a  geologist,  mineralogist  and 
mining  engineer. 

At  the  annual  election  of  tlie  Western  Society 
of  Engineers  the  following  officers  were  chosen 
for  the  year  1911:  President.  O.  P.  Chamberlain, 
chief  engineer.  C.  &  I.  W.  R.  R..  Chicago;  first 
vice-president.  W.  C.  Armstrong,  terminal  engi- 
neer, C.  &  N.  W.  Ry.,  Chicago;  second  vice- 
president.  C.  R.  Dart,  resident  engineer,  Sani- 
tary District  of  Chicago;  third  vice-president, 
Ira"  O.  Baker,  professor  of  civil  engineering. 
University  of  Illinois;  treasurer.  Albert  Reich- 
mann  (re'-elected),  resident  engineer.  American 
Bridge  Co..  Chicago;  trustee,  Ernest  McCul- 
lough.    consulting  engineer,   Chicago. 

Mr.  F.  H.  Clark,  who  has  been  for  the  past 
five  years  general  superintendent  of  motive 
power  of  tlie  Chicago.  Burlington  &  Quincy  R. 
R..  lias  resigned  to  accept  a  similar  position 
with  the  Baltimore  &  Ohio  R.  R..  succeeding  Mr. 
J.  D.  Harris.  Mr.  Clark  is  a  graduate  of  the 
University  of  Illinois.  He  began  as  chief  drafts- 
man witli  the  Burlington  in  1894.  and  advanced 
through  successive  stages  until  made  general 
superintendent  of  motive  power  in  1905.  He  is 
succeeded  bv  Mr.  F.  A.  Torrey.  general  super- 
intendent of  motive  power  for  Dines  East.  Mr. 
Torrey  is  succeeded  by  Mr.  J.  W.  Cyr,  master 
mechanic  at  Hannibal.  Mo.  Mr.  W.  C.  Walz 
is  appointed  to   the  position  at  Hannibal. 

Mr.  Gustavus  C.  Henning,  for  many  years  a 
prominent  consulting  engineer  and  an  authority 
on  iron  and  steel,  died  at  his  home  in  New 
York  City  on  Dec.  30.  He  was  born  in  Brook- 
lyn N  Y.,  in  1S55.  He  received  his  education 
at  the  Brooklyn  Polytechnic  Institute  and  the 
Stevens  Institute  of  Technology,  graduating 
from  the  latter  institution  in  1876.  He  began 
his  professional  career  as  an  inspector  under 
the  late  William  Hildebrand  on  the  construc- 
tion of  the  Brooklyn  bridge.  He  traveled  ex- 
tensively abroad  introducing  American  testing 
machines  some  of  which  were  of  his  own  in- 
vention. He  was  a  member  of  the  American 
Society  of  Mechanical  Engineers,  the  American 
Institute  of  Mining  Engineers,  the  American 
Society  for  the  Advancement  of  Science,  and  of 
a  number  of  international  scientitic  and  tech- 
nical societies. 
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Up    in    Canada    when    a 
man      does      great      things. 
A  Couple  of      such  as  making  a  treaty  or 
.    ,  building  a   great  system   of 

Knights.  railroads,  the  king  rewards 

him  by  making  him  a 
knight.  It  doesn't  cost  the 
king  anything  and  it  shows  that  he  keeps  an 
appreciative  eye  on  the  efforts  of  his  subjects. 
All  of  the  great  railroad  systems  of  Canada 
now  have  a  knight  on  their  staff,  the  latest 
addition  being  the  Canadian  Northern,  with 
Sir  William  Mackenzie  and  Sir  Donald  Maim. 
Knights  Bachelor.  Both  Mackenzie  and  Maim 
are  practical  railroad  builders.  They  began 
by  building  railroads  for  other  people,  and 
now  they  are  building  railroads  for  them- 
selves. Mackenzie  started  out  as  a  school 
teacher;  he  didn't  like  this  work  and  so  went 
into  the  lumber  business.  He  ran  a  saw  mill 
for  a  while  and  then  took  up  railroad  contract- 
ing. His  first  contract  was  on  the  Grand 
Trunk,  in  the  building  of  the  Toronto  & 
Nipissing  and  the  Victoria  Divisions.  Later 
he  had  a  contract  in  connection  with  the  con- 
struction of  the  Canadian  Pacific  Ry.  through 
the  mountains  of  British  Columbia.  After 
this  he  became  connected  with  the  company 
which  constructed  the  Calgary  &  Edmonton, 
the  Regina  &  Long  Lake,  the  Canadian  Pacific 
short  line  through  Maine  and  the  Hudson  Bay 
Rys.  It  was  his  work  on  these  undertakings 
which  inspired  the  conception  of  the  Canadian 
Northern  Ry.,  a  system  that  is  now  within 
sight  of  completing  a  line  from  end  to  end  of 
Canada.  Mann  began  his  contracting  work  in 
1880  on  the  Canadian  Pacific,  and  he  worked 
continuously  on  contracts  between  White- 
mouth  and  the  Selkirk  Mountains  until  1885. 
The  next  year  he  entered  into  a  partnership 
with  Mr.  MacKenzie  and  sincv  that  time  the 
firm  has  built  several  important  railroads.  In 
1895  Mr.  Mann  took  the  initiative  in  purchas- 
ing the  charter  of  the  Lake  Manitoba  Railway 
&  Canal  Co.,  from  which  has  grown  the  Cana- 
dian Northern  Ry.  We  can  give  no  better 
summing  up  of  the  personality  of  these  newly 
made  knights  than  to  quote  the  simple  state- 
ment of  an  nid-time  contractor  who  has 
worked  with  them  on  their  contracts  in  Can- 
ada. .Said  this  contractor:  "When  they  were 
bossing  a  bunch  of  mule  skinners  they  were 
just  plain  Bill  Mackenzie  and  Don  Mann,  and 
T  know  blamed  well  that  if  any  of  us  old- 
timers  floated  up  to  Toronto  to-morrow, 
they'd  lay  aside  their  bloornmg  swords  and 
hang  up  their  sirs,  and  it  would  be  plain  Bill 
and  Don,  just  as  it  was  in  the  days  when  they 
were  piling  up  the  estimates  on  tlie  C.  P." 


The  following  method  of 
Putting   Down  putting   down    piles    by   the 
Piles  and        ''''^'  "^  '^  water  jet  was  used 
T-,    .   •         Tj  witli     mucli     success    bv    a 

Kaising    Bore    Southern    contractor.      The 
Casings.  piles    were    being    sunk    in 

soft  ground,  but  some  little 
difficulty  was  encountered  in  getting  them 
down.  Finally  the  foreman  decided  that  he 
would  put  some  weight  on  the  pile  in  order 
to  m.ake  it  sink  faster.  One  of  the  .gang  en- 
gaged on  the  work  was  a  man  weighing  some 
300  lbs.  On  account  of  his  weight  and  the 
fact  that  he  was  not  a  very  hearty  worker, 
this  man  was  unanimously  elected  to  serve  as 
pile  driver.  A  board  was  nailed  to  the  pile 
and  the  man  boosted  to  the  improvised  seat. 
He  then  embraced  the  pile  lovingly  with  his 
arms  and  legs,  the  men  see-sawed  on  the  ropes 
to  churn  the  pile,  the  water  jet  was 
applied  and  the  pile  sunk  easily.  The  process 
was  repeated  with  much  success  and  practical- 
ly all  of  the  piles  were  put  down  in  this  way. 


A  method  Mr  r,i;-ii!-  n  y  c'lsings  fully  as 
interesting  as  the  above  method  of  jiutting 
down  piles  was  described  in  a  recent  issue  of 
the  Engineering  &  Mining  Journal.  In  cirder 
to  arrive  at  tlie  value  of  certain  auriferous 
gravels  in  the  bed  of  the  Aruwina  River  in 
Central  ^  Africa,  ordinary  boring  operations 
were  being  carried  out  from  pontoons.  It  was 
necessary,  for  economy's  sake,  to  recover  the 
casings  on  the  completion  of  each  bore  hole. 
The  ordinary  method  of  hannnering  up  the 
pipes  could  not  be  employed,  as  through  a 
series  of  transport  disasters  certain  necessary 
mountings  were  missing,  and  to  screw  them 
up  with  jacks  was  too  slow.  .Accordingly  the 
follow'ing  method  was  employed ;  A  wide 
flanged  collar  was  bolted  round  the  casing  and 
screw  jacks  placed  under  tlie  collar.  Next  70 
to  80  natives  were  crowded  onto  the  pontoon, 
wdn'cli  sunk  bodily  about  a  foot,  the  jacks 
meanwhile  being  kept  screwed  up  tight.  Be- 
fore the  decks  were  au-asli  the  weight  was  re- 
moved by  the  simple  process  of  all  hands 
jumping  overboard,  when  up  came  the  casing 
sometimes  with  very  little  grinding,  but  gen- 
erally quite  easily.  This  process  was  repeated 
until  the  pipes  were  loose  enough  to  be  pulled 
direct.  This  method,  it  may  be  remarked,  is 
only  applicable  to  rivers  in  wliich  there  are  no 
alligators. 


'_'  et.  section.  For  the  Department  of  Docks 
and  h'erries  a  l'/2  ct.  piece  is  allotted,  and  the 
Department  of  Health  gets  a  similar  section. 
The  remainder  of  tlie  pie,  or  a  piece  valued  at 
18  cts.,  is  divided  up  among  the  remaining  city 
departments. 


Most     citizens     think     of 
the    annual    city    budget    as 
How   the    Dol-  simply   a   bunch    of    figures 
,        y     o  showing    that    the    cost    of 

lar  IS  spent  running  the  city  .govern- 
ment the  next  year  will  be 
greater  than  it  was  the  last 
year.  In  New  York  City,  thanks  to  the  Bu- 
reau of  Municipal  Research,  the  citizens  have 
a  clearer  idea  of  the  question  than  they  for- 
merly had.  The  budget  of  New  York  City 
for  IDIl  calls  for  the  expenditure  of  $171,079,- 
335,  this  sum  representing  the  fixed  expenses 
of  all  the  city  departments,  the  courts  and  the 
county  government.  It  does  not  include  sub- 
ways or  special  improvement  work  that  may 
l)e  started  during  the  year.  In  order  to  show 
how  this  immense  sum  is  to  be  expended  the 
Bureau  of  Municipal  Rerearch  has  prepared  a 
chart  showing  how  each  dollar  of  taxes  is  ap- 
propriated to  the  various  departments  in  de- 
fraying the  budget  expenses.  .As  ii  may  be  of 
interest  to  show  the  part  the  maintenance  of 
public  w-ork  departments  in  New  York  City 
play  in  eating  up  the  city  budget,  we  will  give 
the'  figures  shown  on  the  chart.  To  illustrate 
we  may  take  a  pie  costing  $1.  and  divide  it 
into  sections  representing  tlie  part  that  g^es 
to  each  department.  Tlien  in  New  York  City 
the  largest  piece  of  this  pie  goes  to  deliit  ser- 
vice, lliat  is.  to  paying  interest  on  city  bonds 
and  corporate  stock  and  redemption  of  bonds. 
This  piece  of  the  pie  costs  -29  cts.  Tlie  next 
largest  piece  goes  to  the  P.n.ard  of  Education 
.and  represents  IT  cts.  in  e.'ich  dollar  of  taxes. 
The  Police  Department  gets  the  next  largest 
piece,  costing  9  cts.  Next  comes  the  Fire  De- 
partment with  a  5  ct.  piece,  and  then  comes 
the  Borough  Presidents'  departments  with  a 
piece  costing  4.5  cts.  The  Borough  Presi- 
dents' departments,  it  may  be  noted,  have 
charge  of  the  repairing  and  maintenance  of 
streets  and  sewers.  Next  comes  the  Street 
Cleaning  Department,  which  gets  a  4  ct.  piece, 
as  does  the  Department  of  Water  Supply.  Gas 
and  Electricity.  Charitable  institutions,  wdiicli 
includes  hospitals,  asylums  and  other  institu- 
tions that  receive  money  from  the  city,  get  a 
section  costing  2V2  cts.,  and  the  Department  of  d 
Public  Charities,  which  includes  the  various 
institutions  maintained  by  the  city,  gets  a  2  ct. 
piece.     The  Department  of  Parks  also  gets  a 


The  Canadian  Northern 
Pacific    Ry.    (a    Mackenzie 

The  Doings  &  Mann  project)  opened 
of  the  '-'"'^  ^'''^-  ^**  ^'  Vancouver, 

.^,     ,  B.    C,    for   clearing,    grub- 

WeeK.  bing,        fencing,        grading, 

bridging,  etc.,  for  that  sec- 
tion of  its  line  from  Victoria,  13.  C,  20  miles 
westerly. 

Several  good  sized  railroad  construction 
contracts  have  been  let  recently,  among  them 
being  the  following:  Will  Ireland,  Maysville, 
Ky.,  for  constructing  bridges  and  grade  for  the 
double  track  between  Lawrence  Creek  and 
Foster,  Ky.,  for  the  Chesapeake  &  Ohio  Ry., 
the  contract  being  reported  to  amount  to  over 
$1,000,000;  Callahan  Construction  Co.,  for  16 
miles  of  work  on  the  Lexington  &  Eastern  Ry. 
near  Whitesburg,  Ky.,  the  contract  including 
some  mountain  rock  work,  team  work,  stone 
box  culverts  and  concrete  masonry ;  the  Utah 
Construction  Co.,  Ogden,  Utah,  for  completing 
the  line  and  yards  of  the  Porterville  North- 
eastern R.  R.  in  California,  the  contract  in- 
cluding several  miles  of  heavy  rock  work. 

•A  considerable  amount  of  new  station  and 
building  work  is  being  planned  for  the  coming 
spring  by  various  railroads.  Among  the  largest 
of  these  projects  is  a  new  union  station  to  be 
erected  at  Detroit.  Mich.  Plans  for  the  sta- 
tion, which  will  cost  about  $3,000,000,  are  now 
being  prepared  by  Reed  &  Stem,  architects, 
St.  Paul,  Minn. 

A  Southern  project  which  seems  likely  to 
offer  much  construction  work  in  the  near  fu- 
ture is  well  advanced.  Tliis  work  is  to  be 
done  near  Birmingham.  .\la.,  by  the  Dauphine 
Island  &  Tidewater  Syndicate.  The  plans  in- 
clude tlie  building  of  a  railway  and  the  con- 
struction of  deep  water  terminals  at  Dauphine 
Island.  The  total  expenditure  tif  the  svndi- 
cate  will  be  about  $8,000,000. 

Bids  were  opened  Dec.  30  at  Portland,  Ore., 
for  a  large  bridge  substructure  contract.  Five 
bids  were  received  on  the  work  and  unofficial 
reports  state  that  the  contract  will  probably  be 
awarded  to  the  Union  Bridge  S:  Construction 
Co.,  Kansas  Citv,  Mo.,  at  a  hid  of  something 
like  $00(1.000.  Bids  have  alsn  been  received  at 
Peoria,  111.,  for  the  construction  of  the  new 
bridge  over  the  Illinois  River  at  Bridge  St. 
This  work  was  readvertised.  the  new  bids  to 
be  opened  at  8  p.  m.,  Jan.  21. 

Two  large  dniinagc  districts  in  Cameron 
County.  Texas,  are  getting  ready  to  have  con- 
struction work  started  this  year.  One  of  these 
districts.  Drainage  District  No.  I,  is  pl.anning 
to  sell  $201,500  of  bonds  this  month,  so  as  to 
be  readv  to  call  for  bids  for  construction 
work,  the  other  district  is  less  far  along,  as 
surveys  for  it  have  just  been  started. 

A  distance  record  for  aeroplane  flight  has 
been  established  by  M'aurice  Taubteau,  in  con- 
testing for  the  1910  Michelin  trophy.  In  a 
continuous  flight  of  7  hrs.  45  min.,  he  covered 
3G2.7  miles.  In  1909  the  trophy  was  won  by 
Henry  Farman  bv  a  flight  of  150  miles. 

On  Dec.  20.  17  shovels  working  in  the  Cijle- 
bra  construction  district  of  the  Central  Divi- 
sion of  the  Panama  Canal,  excavated  27,199 
cu.  yds.  of  rock  and  earth  during  the  working 
av'of  eight  hours,  an  average  per  shovel  of 
1.600  cu.  yds.  The  shovels  were  under  steam 
136  hours  and  were  actually  at  work  90  hours 
md  5  minutes 
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Alabama. 

Tlic  Daiipliiiif  Isliiiiil  and  Tidewater  Syndi- 
cate is  plaiiiiing  to  have  work  started  sliortly 
on  tlio  ciMistructicm  of  the  Tidewater  R.  R. 
and  the  building  of  deep  water  terminals  at 
Danphine  Island.  The  latter  work  will  be 
done  by  the  Danphine  Island  Ry.  &  Harbor 
Co..  of  which  Capt.  T.  W.  Nicol,  Mobile,  Ala., 
is  Chief  Ensrineer.  The  total  expenditures  of 
the  syndicate  will  he  about  ?S.OO0.0O0.  J.  M. 
Dewberry.    Hirniinghani.   Ala.,   is   interested. 

The  Union  Springs  &  Northern  Ry.,  W.  M. 
Blount,  President.  Union  Springs.  Ala.,  is  un- 
derstood to  have  its  plans  well  along  for 
building  its  proposed  extension  into  the  Bir- 
mingham   District. 

The  place  of  business  of  the  Washington  & 
Clioctaw  R.  R.  Co.,  the  incorporation  of  which 
was  mentioned  in  our  last  issue,  is  to  be  at 
Yellow  Pine.  .Ma.  The  incorporators  are  J. 
\V,  Gilchrifi,  George  T.  Baker,  J.  T.  Burling- 
same  and  S.  11.  Bolinger. 

It  is  believed  here  in  Bessemer  that  the 
Birmingham  Southern  R.  R.,  J.  B.  Mclntyrc, 
Chief  Engineer,  Ensley,  .Ma.,  will,  early  this 
year,  begin  work  on  large  yards  near  Besse- 
mer on  19  acres  of  land  purchased  from  the 
Bessemer  Coal.  Iron  &  Land  Co.  some  time 
ago.  The  yards  have  been  staked  off  and  as 
the  new  line  will  soon  he  operating  between 
Bessemer  and  Ensley.  it  is  thought  that  tlic 
company  will  at  once  begin  work  on  its  ter- 
minals to  handle  the  numlier  of  cars  that  will 
be  hauled  over  the  line. 

Location  work  has  been  completed  for  the 
railroad  from  Selma  to  Bessemer,  a  distance 
of  To  to  80  miles.  Field  work  was  started 
in  October  and  tlie  work  was  really  a  reloca- 
tion of  the  old  Selma  &  Cahaha  Valley  R.  R., 
which  was  projected  along  in  1887.  George  H. 
Clark,  Birmingham,  .Ma.,  is  the  engineer. 

Arizona. 

.\n  engineering  crew  under  supervision  of 
L.  H.  Long,  Chief  Engineer  of  the  .'\rizona 
Eastern  lines,  Tucson,  Ariz.,  is  working  be- 
tween Haydcn  and  Winkelman,  about  50  miles 
north  of  Tucson  providing  for  a  material  cut- 
ciff  by  relocating  the  line.  Tlie  west  end  of 
the  cutofT  will  start  in  the  vicinity  of  Burns 
station,  and  the  new  line  will  be  located  some 
distance  back  from  the  Gila  river,  and  well  up 
into  the  hills.  Just  where  it  will  intersect  the 
main  line  of  the  Phoeni.x  &  Eastern  has  not 
been  determined.  It  is  presumed,  however. 
that  it  will  verge  back  and  connect  at  Winkel- 
man. The  cutoff  is  being  designed  to  furnish 
means  for  handling  the  tailings  from  the  Ray 
Consolidated  reduction  works  at  Haydeii 
which,  it  is  expected,  will  lie  in  operation  liy 
Februar\-  ]."). 

Reports  sent  in  from  Ytinia,  Ariz.,  .state 
that  surveyors  of  the  San  Diego  &  .Arizona 
railroad  have  been  at  work  recently  on  the 
west  side  of  tlic  valley  clianging  the  location 
line  from  tlie  mountains  to  the  west  side  canal 
to  avoid  some  broken  ground.  The  new  line 
runs  south  from  Coyote  Wells  and  strikes  tlic 
canal  about  a  mile  south  of  the  bridge  instead 
of  a  mile  north  and  thence  runs  northeasterly 
to  the  crossing  of  New  river.  This  is  prob- 
ably the  final  location.  Tlie  surveyors  began 
work  on  a  tentative  line  from  the  mountains 
to  Calexico  but  abandoned  tlie  survey  after 
a  day  and  a  half  of  w-ork  because  of  the  im- 
practicable nature  i>f  the  cc^mfry. 

California. 

®The  Utah  Construction  Co.,  Ogden,  Utah, 
has  been  awarded  the  contract  for  the  com- 
pletion of  line  and  freight  yards  of  the  Por- 
terville  Northe.-istcrn  R.  R.  "Most  of  ihe  grad- 
ing work  will  be  light,  but  lietween  Worth 
and  the  Springville  terminus,  there  are  several 
miles  of  heavy  rock  work. 

Announcement  has  been  made  that  ;'ie 
Northern  Electric  Ry.  Co,,  of  Chico,  is  i.l.i!.- 
ning  to  go  ahead  with  the  extension  of  its  live 
from  Chico  to  Red  Bluff  and  Redding.     Sur- 


veys  and  rights  of  way  have  been  obtained 
from  Chico  to  Red  Bluff  and  six  miles  of 
road  have  been  graded  through  the  Los  Moli- 
nos  section.  The  citizens  of  Red  Bluff  are 
making  inducements  to  the  Northern  Electric 
to  build  to  that  citv  at  once. 

.\.  M.  Erickson,  a  cousin  of  the  late  Charles 
Erickson,  of  the  railroad  contracting  firm  of 
Erickson  &  Petterson,  San  Francisco,  has  been 
appointed  as  Superintendent  of  the  construc- 
tion work  the  firm  has  under  way  on  the 
Southern  Pacific  cut-off  between  Rocklin  and 
Clipper  Gap.  Gust  Petterson  will  have  the 
general  supervision  of  the  contracts  under 
way  by  the  firm  in  various  places.  He  has 
been  in  Oregon  for  some  time,  supervising 
the  big  contract  on  the  Klaiii,-itli  F,-ilIs-Natron 
line  of  the  Southern  Pacific.  Mis  partner, 
Charles  Erickson,  was  the  General  Superin- 
tendent up  to  the  time  of  his  death.  The  firm 
will  continue  to  be  conducted  under  the  name 
of  Erickson  &  Petterson,  the  estate  of  the 
deceased  senior  member  of  the  firm  still  hold- 
ing his  interest  in  it. 

Proposition  has  been  made  to  the  Park 
Commission  of  San  Francisco  liv  Willis  Polk, 
an  architect  with  offices  in  tlie  Merchants  Ex- 
change Bldg..  San  Francisco,  to  construct  a 
beach  railroad  along  the  ocean  beach  from  the 
Cliff  House  to  Sloat  Boulevard.  The  plan 
proposes  the  construction  of  a  3  ft.  gage  road 
three  miles  long,  double  tracked,  the  cars  to 
be  operated  either  by  storage  battery  or  with 
gasoline. 

The  Northwestern  Pacific  R.  R.,  W.  C. 
Edes,  Chief  Engineer,  San  Francisco,  is  said 
to  be  planning  to  award  a  contract  shortly  for 
closing  the  gap  in  its  line  between  Eureka  and 
San  Francisco.  The  Utah  Construction  Co.. 
Ogden,  LUah,  which  was  awarded  a  contract 
for  work  on  this  road  some  time  ago,  will 
probably  employ  3,000  men  this  sumer,  and 
has  already  let  the  contract  for  tons  of  sup- 
plies in  addition  to  several  carloads  of  meat. 

Colorado. 

Advices  from  Pueblo  state  that  the  Pueblo 
&  Southeastern  R.  R.  Co.,  mentioned  in  our 
last  issue,  has  made  preliminary  surveys  for 
a  line  from  Pueblo  southeasterly  tn  the  new- 
town  of  Wilson,  in  Pueblo  County.  Location 
surveys  are  to  be  started  shortly  and  active 
construction  work  w'll  be  taken  up  at  an  early 
date.  The  directors  of  the  railroad  company 
are  B.  H.  Tallmads'e,  F.  C.  Tallmadsre.  C.  L. 
Tallmadp'e.  E.  W.  Waite  and  F.  L.  Hunt,  Jr. 

The  Costilla  Estates  Development  Co.,  F. 
E.  Sbafer.  General  Manager.  Denver,  is  plan- 
ning to  extend  its  railroad  tO'  several  portions 
of  its  .500,000  acre  tract  in  Southern  Colorado. 
At  present  the  company  has  a  line  of  railroad, 
.SO  miles  long,  extendinsr  from  San  .\cacia  to 
a  jioint  near  the  New  Mexico  line  to  Costilla 
county. 

The  Rangeley  Construction  Co.,  of  Denver. 
has  grading  work  well  along  on  the  Grand 
Valley,  Meeker  &  Salt  Lake  R.  R.  between 
Chapman,  the  point  where  the  new  road  con- 
nects with  the  joint  track  of  the  Denver  & 
Rio  Grande  and  the  Colorado  Midland.  It  is 
estimated  that  20  miles  of  grading  will  have 
been  done  before  spring,  and  that  the  road 
will  be  graded  into  Meeker,  50  miles  distant, 
by  fall.  William  D.  Lippett,  Ernest  &  Cran- 
mer  Bldg..  Denver,  is  president  of  the  road. 

Track  la\ing  has  been  started  on  the  Pueblo 
to  Walsenbiirg  joint  double  track  line  of  the 
Denver  &  Rio  Grande  and  Colorado  &  South- 
ern, and  it  is  expected  that  by  Jan.  25  20  miles 
will  have  been  laid.  This  portion  of  the  line 
will  be  put  into  immediate  use.  There  remain 
21  miles  of  the  double  track  to  be  built,  but 
as  construction  work  on  the  remainder  of  the 
track  is  of  the  heaviest  type,  it  is  expected 
that  grading  and  track  laying  will  not  be  com- 
pleted before  September  of  this  year.  Work 
to  (be  end  of  last  year  cost  $1.2.50.000 ;  the 
;r,-ick  vet  to  be  built  will  cost  in  the  neighbor- 
l!.,od   of  $.S.000,000. 


Connecticut. 

The  Council  Ininniitlee  on  Railroads  of 
Hartford,  Conn.,  has  recommended  the  pas- 
sage of  a  resolution  requesting  the  Connecti- 
cut Co.,  Hartford,  to  consider  the  construc- 
tion of  a  trolley  line  through  Maple  Ave., 
from  Franklin  .^ve.  to  Fairfield  .'\ve.,  in  that 
city. 

The  Connecticut  Co.,  New  Haven,  will, 
early  in  the  spring,  begin  construction  work 
on  its  trolley  line  through  Lawrence,  Foster 
and  Caiiner,  etc..  in  the  8th  Ward  at  New 
Haven. 

Georgia. 

The  .Atlanta,  Birmingham  &  Atlantic  Ry.. 
has  acquired  the  Fitzgerald,  Ocilla  &  Broxton 
R.  R.,  a  41-mile  line. 

The  Southern  Ry.  is  said  to  be  planning  to 
lay  new  70-lb  rails  on  its  line  between  Colum- 
bus and  McDonough   early  this  year. 

The  Chattanooga  &  Southern  Ry  Co..  char- 
tered on  Jan.  3.  with  a  capital  stock  of  $20,- 
000,  is  a  subsidiary  company  of  the  Chatta- 
nooga Southern  and  will  enable  that  company 
to  secure  a  line  from  Chattanooga  to  .At- 
lanta by  way  of  Rome. 

Idaho. 

Preparations  are  being  made  to  have  work 
started  this  year  on  the  projected  electric  rail- 
way from  Malad,  Idaho,  to  .American  Falls, 
a  distance  of  05  miles.  A  company  of  which 
W.'  M.  Thomas.  Earl  M.  Dives  and  Lewis 
Dan  Jones,  all  of  Malad,  are  the  principal 
stockholders,  has  been  formed  and  negotia- 
tions made  with  eastern  capitalists.  The  pro- 
posed route  as  surveyed  goes  through  the 
mountainous  district  north  of  Malad.  thence 
liirough  the  head  of  Curlew  valley,  through 
Rockland  and  then  to  American  Falls.  The 
mountainous  nature  of  the  route  will  make 
the  road  somewhat  expensive. 

The  Southern  Pacific  Co.,  Wm.  .Ashton, 
Chief  Engineer,  .Salt  Lake  City,  Utah,  is  plan- 
ning to  have  work  started  in  the  spring  on  the 
building  of  fifl  miles  of  railroad  from  Wood 
River  to  Camas  Prairie.  Residents  of  Camas 
Prairie  have  been  assured  that  the  line  will 
be  completed  to  that  place  by  ne.xt  fall  un- 
less something  unforseen,  such  as  a  shortage 
of  material,  interferes. 

Illinois. 

Sheppard  &•  Morgan,  Engineers,  Edwards- 
ville,  have  started  preliminary  surveys  for  the 
proposed  interurban  through  Madison.  Bond 
and  Clinton  Counties.  Franchises  through 
most  of  the  cities  and  towns  through  which 
the  line  will  pass  have  already  been  secured 
bv  A.  W.  Crawford.  Hillsboro,  promoter  of 
the   enterprise. 

The  Bloomington  &  Normal  Railway  & 
Light  Co.,  Bloomington,  has  filed  notice  of 
an  increase  of  capital  stock  from  $000,000  to 
$000,000. 

The  Southern  Traction  Co.  has  formally 
accepted  the  extension  of  time  granted  it  by 
the  City  Council  of  East  St.  Louis.  The  com- 
pany plans  to  have  cars  in  operation  in  East 
St.  Louis  within  six  months.  The  terminals 
w'ill  be  at  Fourth  street  and  Broadway  in  East 
St.  Louis  and  at  Third  and  St.  Charles  streets 
in  St.  Louis.  Wm.  E.  Troutmann.  East  St. 
Louis,  111.,  is  President. 

Norman  Paulson  and  Charles  Sauber.  both 
of  Lockport,  111.,  are  to  engage  in  a  contract- 
ing business.  Mr.  Sauber  has  been  engaged 
in  the  line  for  some  time,  wdiile  Mr.  Paulson 
has  been  connected  with  the  Santa  Fe  road  in 
connection  with   its  track  elevation  work. 

The  Illinois  Traction  System  (McKinley 
lines")  is  reported  to  be  negotiating  for  the 
purchase  of  the  Wabash,  Chester  &  Western 
R.  R.,  which  extends  from  Mount  Vernon  to 
Chester,  a  distance  of  50  miles.  The  McKin- 
ley interests  completed  a  survey  last  summer 
which  parallels  the  Illinois  Central  R.  R.  al- 
most  the   entire   distance   between    Cairo    and 
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East  St.  Louis.  The  line  is  now  in  operation 
between  Cairo  and  Mounds,  and  it  is  said  to 
be  the  intention  of  the  promoters  to  resume 
the  construction  of  the  road  as  soon  as 
weather  conditions  will  permit. 

The  Chicago  &  Western  Ry.  (Chicago  City 
Ry.  Co.)  Chicago,  111.,  is  to  construct  a  new 
line  on  5fith  Ave.,  Chicago,  from  West  03rd 
St.  to  6.3rd  Place,  and  on  West  63d  Place, 
from   .56th   Ave.   to   Stickney. 

The  Bedford  Belt  Ry.,  a  former  property  of 
John  R.  Walsh,  has  been  sold  to  the  newly  or- 
ganized Chicago.  Terre  Haute  &  Southwest- 
ern Ry.  The  $-2.50,0O0  capital  stock  of  the 
former  line  had  passed  into  the  hands  of  Chi- 
cago banks  in  1009  in  the  settlement  of  the 
Walsh  affairs.  Permanent  officers  of  the  new 
company  have  been  named  as  follows :  Presi- 
dent. M.  J.  Carpenter,  Chicago :  vice-presi- 
dent, E.  K.  Boisot ;  treasurer,  E.  S.  Young. 
The  new  securities  in  the  reorganization  of 
the  property  are  now  being  delivered. 

Indiana. 

A  bill  providing  cities  with  means  for 
bringing  about  elevation  of  railroad  tracks 
and  the  elimination  of  llie  city  grade  crossing 
will  be  introduced  in  the  coming  session  of 
the  state  legislature. 

A  meeting  is  to  be  held  in  Brazil  on  Jan. 
26  to  take  further  steps  for  the  organization 
of  a  company  to  build  a  traction  line  from 
that  city  to  Jasonville.  It  is  planned  to  have 
the  line  reach  Coalmont.  Howesville.  Middle- 
bury,  Clay  City.  Saline  City.  Ashboro.  Center 
Point,  Asherville  and  Hoosierville.  It  is  tlie 
plan  to  have  the  townships  vote  a  2  per  ceni 
subsidy,  which  will  amount  to  about  $12.5,000. 

Iowa. 

The  plan  of  the  Chicago.  Burlington  & 
Quincy  R.  R..  W.  L.  Breckinrid,ge.  Engineer 
Maintenance  of  Way.  Chicago,  111.,  for  the 
reconstruction  of  its  tracks  into  the  Keokuk 
Yards  call  for  the  building  of  a  retaining 
wall  about  1,000  ft.  in  length' 

Advices  from  Clarinda,  Ta..  state  tliat  work 
on  the  Clarinda-Blanchard  R.  R..  has  been 
abandoned  until  the  spring,  as  the  work  is 
nearly  complete  and  the  company  has  until 
June  to  place  the  road  in  operation. 

The  Rock  Island  System  surveyors,  it  is 
said,  have  completed  a  preliminary  line  for 
the  proposed  extension  front  Des  Moines  to 
a  connection  with  the  Kansas  City  line  at  Aller- 
ton,  Wayne  county.  It  is  said  tliat  right  of 
way  agents  are  in  the  field  negotiating  for  the 
necessary  land.  As  now  understood  the  new 
line  southward  will  diverge  from  the  Winter- 
set  line  at  Carlisle,  pass  on  to  Dallas,  in  Mar- 
ion county,  where  the  company  owns  6,000 
acres  of  coal  land,  cross  the  Burlington  road 
.it  Chariton  and  connect  with  the  Kansas  Cit\ 
line  at  Allerton.  The  proposed  line  is  only 
sixty  miles  in  length,  counting  the  ten  miles 
from  Des  Moints  to  Carlisle.  As  now  locat- 
ed, it  will  traverse  a  territory  much  in  need  of 
transportation  facilities,  and  give  the  Rock- 
Island  the  shortest  route  from  Minneapolis. 
.St,   Paul  and  Des  Moines  to  Kansas  City. 

Kansas. 

John  S  Dawson.  attiirne\'  for  the  State 
Railroad  Board,  has  fded  .i  motion  with  the 
board  asking  that  engineers  of  the  L'nion  Pa- 
cific be  compelled  to  submit  figures  showing 
the  cost  of  putting  the  Lincoln  branch  into 
shape  for  a  through  line  to  Denver. 

Preliminary  surveys  are  to  be  started  shnri- 
1\  for  an  interurban  electric  railway  tn  ru)i 
smuh  from  Hutchinson  to  South  Hutchinson, 
thence  along  the  south  bank  of  the  .-Xrk.ansas 
River  on  an  air  line  to  a  point  a  mile  cast  and 
half  a  mile  north  of  Yoder,  between  sections 
22  and  23,  at  school  house  in  district  20.  Here 
a  half  section  line  will  be  struck  which  will 
be  followed  due  east,  crossing  the  Arkansas 
river  near  the  Haven  bridge,  passing  a  short 
distance  south  of  Bland,  and  running  due  east 
to  Patterson.  From  here  the  line  will  run  on 
cast  to  Sedgwich.  T.  J.  Colbert,  Indianapolis, 
Ind..  is  interested  in  this  project. 

TI1C  City  Commissioners  of  Kansas  Cil\-, 
Kan.,  liave  passed  a  new  ordinance  to  pruvide 


tor  an  extension  01  the  CL.-lsea  Park  car  line. 
The  line  will  be  extended  from  2.5th  St., 
where  it  now  ends,  on  \'ev.-  Jersey  Ave.  to 
27th  St.,  nonh  to  Parallel  Ave.  and  west  on 
Parallel  Ave.  to  the  cily  limits.     ■ 

J.  A.  Hopkins,  Wichita,  Kan.,  right  of  way 
.agent  of  the  Midland  Valley  R.  R.,  mentioned 
m  our  last  iisne.  is  taking  steps  tu  secure 
right  of  way  through  a  strip  of  land  north  of 
Genda  Spiings,  vvhicli  is  owned  Iiv  S.  L. 
Ward.  Wellington.   K;in. 

The  Rock  Island  System  is  to  furnish  mate- 
rials for  the  construction  of  a  switcli  track 
and  storage  yards  for  the  Soda  Ash  Comp.anv 
at  Hutchinson,  Kan.  The  work  will  he  done 
by  the  latter  company. 

Tlic  Missr.uri  Paeilir  Rv.  lias  completed  the 
construction  of  a  new  roadbed  of  smelter  cin- 
ders on  the  Kiowa  branch  and  it  is  planned  to 
equip  same  with  T.5-lb.  steel  rails  between 
Wichita  and  Kiowa,  Kan.,  .a  distance  of  86 
miles.     A.  N.  Beckett  is  Division  Roadmaster. 

It  has  been  announced  in  Hutchinson,  Kan., 
by  F.  T.  Henninway.  a  promoter  of  the  pro- 
posed Garden  City-Liberal  Ry..  that  on  ac- 
count of  the  unexpected  delay  in  getting  the 
bonus  in  one  or  two  of  the  counties,  work 
could  not  be  started  when  jilanncd  Inil  that  the 
construction  of  the  line  will  be  taken  up  in 
the  spring.  It  is  expected  to  hav<>  the  Garden 
City-Santa  Fe  section  completed  by  June. 

Kentucky. 

®Will  Ireland.  Maysville.  Ky..  has  liecii 
awarded  the  contract  for  constructing  the 
bridges  and  grade  for  the  double  track  be- 
tween Lawrence  Creek  and  Foster  for  the 
Chesapeake  &  Ohio  R.  R.  The  contract  is 
said  to  amount  to  over  $1,000,000. 

®The  Callahan  Construction  Co..  Empire 
Bldg..  Kno.Kville.  Tenn.,  has  just  been  award- 
ed 16  miles  of  work  on  the  Lexington  &  East- 
ern Ry..  extending  out  from  Jackson,  Ky.,  in 
the  southeastern  portion  of  the  state.  The 
work  is  located  near  Whitesburg,  Ky.,  and  is 
comprised  of  quite  a  good  deal  of  very  fine 
mountain  rock  work,  some  team  work,  stone 
lieix  culverts  and  concrete  work.  This  is  said 
lo  lie  a  very  fine  piece  of  work  and  contrac- 
tors who  might  be  interested  could  communi- 
cate with  tile  Callahan  Construction  Co.,  at  its 
lirime  office  in  Knoxville  and  in  that  way 
could  get  in  touch  with  the  General  Superin 
tendent.  Mr.  E.  R.  Keller,  wlm  will  be  in 
charge  of  and  located  on  the  work. 

Surveys  have  been  started  for  the  project- 
ed electric  r.aihvay  from  Murray,  Ky..  to  tlie 
Tennessee  River.  The  line  will  be  about  16 
miles  long.  N,  Ryan,  Murray.  Ky..  i^  inter- 
estefl. 

The  Louisville  &  Eastern  R.  R.  (electric) 
has  been  purchased  bv  T.  J.  i\'lin.ary,  Louis- 
ville. Ky..  President  of  the  Louisville  Ry.  Co.. 
and  the  Louisville  &  Internrbaii  Ry.  Co.  The 
Louisville  e^  Interurb.an  R.  R.  and  the  Louis 
ville  &  Eastern  R.  R.  probably  will  be  operal 
ed  as  one  company  in  the  iv.ar  f-ilure.  with  ;in 
increased  capitalization.  Tlic  cost  of  the 
Louisville  &  Eastern  to  the  Louisville  &  Inter- 
urban is  $3,0.50.000  in  round  figures.  Two 
million  dollars  of  this  sum  was  iuvcited  in 
stock.  $100,000  in  preferred  stock  and  $l.(i(iO.- 
000  in  common  stock.  The  purcha'^e  price'  al 
the  commissioner's  s.ale  was  $1,01)0,000.  h'nr 
this  sum.  all  of  the  property  of  the  Louis- 
ville e^  Eastern  R,  R.  Cei.  is  transferred  in 
the  Louisville  &  Internrlian.  This  includes 
.about  10  miles  of  railway  from  Louisville  to 
L.agraiige  and  Shelbyville,  .all  lands,  liuildiregs, 
roatlbeds,  riglil-  ■f  w.ay,  franchises,  motors, 
engines,  dyii.anio>,  boiler^  .\ntl  m.achineix .  ini- 
proveinents.  li\tnre^.  b5  passenger  cars,  six 
express  cars,  one  motor  ear,  one  Hal  car  and 
all  other  property.  Twenty-two  miles  of  track 
lias  been  laid  since  lleiirv  E.  Ghiver  was  ap- 
p.iinted  receiver  on  Oct,  23,  lOnS.  This  track 
was  laid  from  lleeeliiii  .nt  to  L.-igr.ange  at  a 
cost    f.f  $160.00(1. 

.'\  meeting  will  probaljly  lie  held  in  Padu- 
eah  next  miintli  to  lake  steps  for  the  organi- 
zation of  a  compaiiv  l-i  build  an  interurb.an 
r.ailwav  between  Paducali  and  Hickman.  Col. 
P.eii   Weille.   P.i.lueah.  is  interested. 


Louisiana. 

The  Powell  Lumber  Co.  is  to  extend  the 
line  of  the  Lake  Ch.irles  Ry.  &  Navigation 
Co.  from  Edna  into  Kinder,  six  miles.  D.  A. 
Kelly,  Lake  Charles,  La.,  is  General  Manager 
of  the  railway. 

The  Lafourche  Valley  &  Gulf  R.  R.  Co.,  of 
Doiialdsonville,  which  projects  a  00  mile  line 
from  Donaldsonville  to  Leesville,  is  reported 
to  have  been  financed. 

The  Lake  /Vrlhur,  Jennings  &  Northern  R. 
R..  which  is  now  grading  for  a  line  from 
Lake  .'\rthur  lo  Elton,  is  said  to  be  planning 
to  continue  the  line  lo  .Alexandria,  via  Oak- 
dale.  The  report  states  that  the  road  will  be 
completed  to  Elton  by  May  1  next,  and  that 
work  will  then  be  started  on  an  extension  to 
Oakdale  so  as  to  reach  the  latter  place  by  Jan. 
I.  1012.  E.  P.  Fox.  Lake  Arthur,  La.,  is  Gen- 
er;d  INlanager. 

Maryland. 

Engineers  of  the  Pennsylvania  R.  R.  have 
been  making  surveys  at  Centreville,  Md.,  with 
a  view  to  findin.g  the  best  route  for  a  con- 
necting link  at  that  place  for  the  Queen 
Anne's  and  Kent  division  of  the  road  and  the 
Maryland,   Delaw.ire  &  Virginia   R.  R. 

The  flagcr.stown  and  Clearspring  Electric 
Rv.  Co.  is  to  lie  granted  a  franchise  to  enter 
llagerstown  over  West  Franklin  St.  This 
company  jjlans  to  build  a  line  to  Mcrcersburg 
by  wav  of  Clearspring.  Maj.  L.  N.  Downs, 
New  York  City.  i.s  one  of  the  promoters.  The 
incorporation  of  the  company  was  noted  in 
our   Dec.  28  issue. 

The  Wicomico  Electric  &■  Power  Co..  which 
projects  a  30-mile  line  from  Salisbury,  Md.. 
to  deep  water,  has  coiniileted  its  survey  and 
has  partly  secured  its  construction  capital. 
Construction  contr.icts  will  be  let  very  soon. 
M.  V.  Brewingtoii.  Salisbury.  Md..  is  Presi- 
dent. 

Michigan. 

The  Detroit  &  Mackinac  Ry.,  H.  S.  Water- 
man. Chief  Engineer.  East  Tawas.  Mich.,  is 
said  to  be  planning  to  txlend  its  Hillman 
branch  as  far  as  .Aflant.i  next  summer.  The 
railway  now  has  a  large  crew  of  men  com- 
pleting the  construction  work  of  the  Rogers 
City  branch  and  when  this  is  done  it  is  be- 
lieved they  will  be  tr.ansferred  to  the  Hill- 
man  br.anch   for  work. 

It  is  expected  that  plans  will  be  completed 
this  winter  for  the  new  $3,000,000  L'nion  Sta- 
tion at  Detroit.  Mieh..  so  that  bids  can  be 
•asked  by  M.arch.  Reed  &  Stem.  Endicott 
Bldg,.  St.  Paul,  Minn.,  .are  the  .Architects.  The 
conslnuiion  work  will  be  in  charce  of  G.  H. 
Welili,  Detroit.  Mich..  Chief  Engineer  of  the 
Michi.a.in   Central   R.   R. 

The  Gr.am!  Tiunk,  .according  lo  reports,  has 
been  sur\-eyiny  the  rie>hl  of  way  with  the 
view  of  building  ,a  double  track  from  Detroit. 
Mich-,  lo  Dnr.ind.  and  an  effort  is  being  made 
lo  secure  a  riglil  of  way  lo  the  cast  of  the 
presenl    (racks. 

Minnesota. 

Coiisli-uction  work  on  the  extension  of  the 
('.anadian  .N'orthrni  Rv,  from  Virginia,  Minn., 
to  Diiluth,  on  Dee.  31  was  about  7.5  per  cent 
completed.  The  eonlr.actors,  Foley  Bros..  St. 
Paul,  Minn.,  are  requiriil  to  have  the  work 
finished  by  Sept.  1.  1011.  but  will  probably  be 
in  position  to  turn  the  reiad  over  before  that 
date.  Good  progress  is  being  made  on  the 
tunnel  at  Shortlinc  Park,  which  is  one  of  the 
heavy  pieces  of  the  construction.  .Miont  21 
miles  of  track  has  been  Laid  at  the  northern 
end  of  the  extension. 

1 1  is  believed  that  tin-  Minneapolis,  St.  Paul 
S  Saiill  .Stc.  Marie  Ry.  will  be  in  a  position, 
early  this  spring,  lo  let  contracts  for  its  pro- 
posed extension  from  h-rcdcric.  Wis. 

The  Minneapolis.  St.  P;nil  &  Sault  Ste. 
Marie  R\ .  is  said  to  be  negotiating  for  the 
purchase  of  the  loggin.g  road  of  the  Itasca 
Lumber  Co..  to  be  used  in  connection  with  .a 
new  branch  froiri  the  Duluth-Tliief  Ri\er 
Falls  line  north  from  near  Portake  Lake  into 
the  Cut  Foot  Sioux  country  and  to  Round 
Lake.      The    loggin.g    road    runs    north     from 
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Deer   River   into   about   the   same   district   as 
the  proposed  new  branch. 

The  Minneapolis  &  St.  Paul  Suburban  Ry. 
Co.,  an  auxiliary  of  the  Twin  City  Rapid 
Transit  Co.,  Minneapolis,  which  has  control  of 
the  Stillwater,  Minnetonka  and  other  subur- 
ban lines,  has  filed  with  the  secretary  of  state 
an  amendment  to  its  articles  of  incorporation, 
increasing  its  capital  stock  from  $1,000,000  to 
$3,000,000\ 

Missouri. 

The  Southwest  Missouri  Electric  R.  R.  Co., 
Webb  City,  Mo.,  has  asked  a  franchise  at 
Joplin  to  extend  its  lines  from  the  junction 
of  Main  and  '20th  Sts.,  south  to  the  city  lim- 
its. The  extension  will  be  about  one  mile 
long  and  is  to  be  completed  in  12  months. 

The  construction  of  an  electric  interurban 
from  Canton,  Mo.,  to  Memphis,  Mo.,  is  pro- 
posed. It  is  planned  to  use  the  old  road  bed 
of  the  Mississippi  &  Missouri  River  Ry., 
which  was  built  in  1870  from  Canton  to  Mem- 
phis, and  which  fell  into  disuse  after  one  train 
had  run  over  it.  H.  P.  Taussig  and  J.  M.  Gore, 
St.  Louis,  Mo.,  are  promoting  the  project. 

The  Iowa  Southwestern  Ry.,  A.  H.  Ross, 
General  Manager.  Manning,  la.,  contemplates 
the  construction  of  a  connecting  link  between 
its  60  miles  of  road,  extending  from  Manning, 
la.,  to  Blanchard,  from  the  latter  place  to 
Savannah,  Mo. 

St.  Louis  Items. 

BY    A.    B.    KOIi;NlG. 

The  labor  market  in  St.  Louis  is  easier  right 
now  than  it  has  been  in  years.  Railroad  com- 
panies arc  putting  on  a  few  extra  gangs,  but 
at  reduced  wages.  With  the  exception  of  a 
few  cold  days  at  the  beginning  of  the  year 
the  weather  has  been  all  that  any  one  .iiuld 
desire   for  outside  work. 

Reorganization  of  the  interurban  lines  of 
the  Illinois  Traction  System  will  be  accoin- 
pli.shed  in  the  near  future.  The  several  sub- 
sidiary companies  will  be  merged  into  two 
corporate  divisions.  The  new  arrangement 
will  simplify  and  perfect  the  financial  as  well 
as  the  operating  features  in  behalf  of  invest- 
ors and  the  company's  officers.  The  lines  run- 
ning from  St.  Louis  to  Springfield,  Mackinaw 
and  Peoria,  from  Mackinaw  to  Bloomington, 
and  the  Hillsboro  branch  will  be  known  as 
the  St.  Louis,  Springfield  &  Peoria.  The  lines 
running  from  Springfield  and  Bloomington  to 
Decatur.  Champaign.  L'rbana,  Danville  and 
Ridge  Farm  will  be  known  as  the  Blooming- 
ton, Decatur  and  Champaign.  It  is  not  im- 
probable that  the  St.  Louis  Electric  Bridge 
Company,  the  Tri-City  lines  and  the  St,  Louis 
street  railway  will  be  merged  into  the  St.  Louis 
Electric  Terminal  Railway.  The  line  in  North- 
ern Central  Illinois,  running  from  Princeton 
to  Ottawa,  and  known  as  the  Chicago,  Peoria 
&  Ottawa,  does  not  belong  to  the  Illinois 
Traction  Company.  It  is  controlled  by  the 
Western  Railways  and  Light  Company,  an- 
other of  W.  B.  McKinley's  holding  corpora- 
tions. The  Western  Railways  and  Light  owns 
railway  and  lighting  plants  in  Illinois,  Iowa 
and  Kansas,  x^rrangenients  have  been  per- 
fected for  the  organization  of  the  Blooming- 
ton, Decatur  &  Cliampaign.  The  new  com- 
pany has  been  incorporated.  At  the  start  it 
will  absorb  the  Chicago,  Bloomington  &  De- 
catur and  the  St.  Louis.  Decatur  and  Cham- 
paign, 89  miles  long,  and  includin.g  the  lines 
extending  from  Bloomington  via  Decatur  to 
Champaign  and  Urbana.  The  Springfield-De- 
catur  section  and  the  line  from  Champaign 
and  Urbana  to  Danville  and  Ridge  Farm  will 
be  absorbed  as  soon  as  legal  and  other  re- 
quirements can  be  met.  Arrangements  have 
not  yet  been  outlined  tlioroughly  for  the  or- 
ganization of  the  St.  Louis-Springfield-Peoria- 
Bloomington  line  and  the  Hillsboro  branch  as 
the  St.  Louis,  Sprinsfield  &  Peoria.  The 
Bloomington.  Decatur  &  Chatnpaign  will  have 
a  gross  capitalization  of  $3,979,000,  consisting 
of  S1..52.5.000  of  stock  and  $2,434,000  of  bonds. 
There  will  be  $1,000,000  of  common  and  $,-)25,- 
000  of  preferred  stock,  and  Sl..jOn,000  of  first 
mortgage  bonds  and  $954,000  ri  second  mort- 
gage bonds. 

"The   two    Pats,"   Hannon   &   Hickey.    -.ncnt 


the  holidays  here.  Ilannon  left  for  Mt.  Car- 
mel.  111.,  and  Hickey  for  New  York  after  the 
reunion.     Everything  lovely. 

Once  more  the  Cape  Girardeau  &  Thebus 
Terminal  Railway  has  bridged  a  difficulty,  and 
at  the  same  point  where  it  had  to  build  a  long 
trestle  in  order  to  get  its  tracks  over  the  Gov- 
ernment levee,  which  was  built  across  the 
road,  it  has  had  to  rebuild  a  portion  of  its 
trestle  because  the  highway  engineer  of  Scott 
County  destroyed  one  span  of  the  structure, 
claiming  it  obstructed  the  county  highway. 
The  county  official  on  Jan.  4  sawed  off  the 
pilings  supporting  a  span  of  the  trestle,  which 
tied  up  traffic.  But  the  railroad  began  at  once 
the  construction  of  a  temporary  span  and 
trains  are  once  more  running. 

The  City  Council  of  Cape  Girardeau,  Mo., 
passed  an  ordinance  grantinnr  a  franchise  to 
the  Frisco  for  right  of  way  through  the  city. 
By  the  terms  of  the  ordinance  the  Frisco  will 
build  a  $35,000  passenger  station,  a  sea  wall 
along  the  river,  pave  and  improve  the  levee, 
maintain  a  division  here  for  the  Hoxie  and 
Gulf  branches  and  give  certain  rates  and  train 
service. 

Cary  Bros.,  Memphis,  Temi.,  arc  in  the  mar- 
ket for  some  team  work. 

®The  Board  of  Local  Improvements  of  East 
St.  Louis  last  week  let  to  Meyer  &  Thomas 
the  contracts  for  improving  40th  St.  from 
Waverly  Ave.  to  Forest  Blvd  and  from  Forest 
Blvd.  from  40th  St.  to  the  eastern  city  limits, 
for  $20,956.45.  The  same  firm  also  was 
awarded  the  contract  for  improving  Linden 
Ave.  from  38th  to  40th  Sts.,  at  a  cost  of  $3,- 
584.50.  The  board  authorized  the  payment  of 
$6,190.78  to  various  contractors  on  account  of 
work  already  done  on  improvements. 

Charley  Nagel  has  put  on  additional  force 
of  men  on  his  rock  work  on  the  new  electric 
line  north  of  Jerseyville.  111. 

The  first  car  load  of  steel  for  the  spans  of 
the  Municipal  Free  Bridge  reached  the  storage 
yards  of  the  American  Bridge  Co.,  the  contrac- 
tor for  the  steel  work  last  week.  The  erection 
of  the  steel  will  not  begin  until  after  high 
water  in  the  spring.  Scouts  are  now  at  work 
in  Southern  forests  selecting  long-leaf  yellow 
pine  for  piling  for  the  false  work.  These  piles 
must  be  100  ft.  long,  and  are  therefore  not 
easy  to  find.  With  these  piles  sawed  timber 
for  posts  and  braces  will  be  used.  These  are 
not  so  difficult  to  find,  they  will  be  made  ready 
in  the  yards  in  the  interim,  so  they  may  be 
easily  installed  at  the  proper  stage  of  the  river. 
No  false  work  will  be  erected  during  the  win- 
ter or  early  spring  because  of  the  danger  that 
an  ice  gorge  may  carry  it  away.  Only  suffi- 
cient timber  for  the  false  work  for  two  spans 
will  be  provided.  After  the  steel  of  one  span 
is  erected  the  false  work  that  supported  it 
during  construction  will  be  taken  down  and 
re-erected  for  the  third  span.  Even  the  piling 
will  be  pulled  out  to  be  driven  to  carry  the 
false  work  for  the  third  span.  The  American 
Bridge  Co.  already  has  a  considerable  force 
of  workmen  employed.  A  large  commissary 
building  has  been  erected  on  the  site  to  house 
these  workmen. 

Montana. 

The  Minneapolis,  St.  Paul  &  Sault  Ste. 
Marie  Ry.  is  said  to  be  considering  the  con- 
struction of  a  new  line  from  Ambrose,  N. 
Dak.,  to  Plentywood,  Mont.,  and  work  will 
probably  be  started  next  spring.  The  line 
will  be  about  50  iniles  long  and  will  extend 
over  comparatively  level  country  opening  up 
a  territory  not  now  accessible  by  railroad. 
Thomas  Green,  Minneapolis,  Minn.,  is  Chief 
Engineer  of  the  M.,  S.  P.  &  S.  M.  Ry. 

.A^lthongh  there  is  little  railroad  construc- 
tion work  being  done  in  this  vicinity  at  pres- 
ent, it  is  reported  here  in  Lewiston  that  con- 
struction work  will  be  under  way  shortly  on 
a  number  of  iinportant  pieces  of  work.  .\ 
force  of  men  will  arrive  shortly  to  commence 
work  on  the  long  tunnel  which  the  Great 
Northern  will  bore  through  the  McDonald 
Creek  divide  about  twelve  miles  east  of  this 
city.  This  funnel  will  be  several  thousand 
feet  in  len.gth  and  it  is  necessary  in  order  to 
give  the  Great  Northern  the  desired  main 
line  grade  over  the  hill.     It  will  keep  a  big 


force  of  men  at  work  for  from  one  to  two 
years,  during  which  time  it  is  the  intention 
to  complete  the  rest  of  the  grade.  It  is  also 
stated  that  the  Milwaukee  and  Great  Northern 
have  practically  agreed  to  use  the  same  track 
from  Weedc,  on  the  Musselshell  River,  to 
Lewistown.  The  Great  Northern  will  do  the 
construction  work,  using  the  22  miles  of  grade 
now  already  completed  between  Lewistown 
and  Grass  Range  by  the  Milwaukee.  From 
Weedc  eastward,  the  Milwaukee  will  con- 
struct a  line  to  Saugus,  which  is  a  station 
.  on  their  present  main  line  in  Dawson  County 
and  directly  east  of  Weedc.  From  the  Mus- 
selshell, the  Great  Northern  will  build  its 
line  northeasterly  to  Buford,  on  the  Missouri 
River.  The  Milwaukee  engineers  arc  still  en- 
deavoring to  locate  a  feasible  route  from 
Lewistow-n  to  Great  Falls  across  the  big  Arrow 
Creek  country,  while  the  Great  Northern  line 
from  this  city  to  a  point  between  Benchland 
and  Moccasin,  on  the  Billings-Northern,  has 
already  been  surveyed  and  a  portion  of  the 
right-of-way  purchased.  It  is  further  report- 
ed that  the  Northern  Pacific  will  also  con- 
struct a  line  across  Dawson  County  from  near 
the  Milwaukee  station  of  Saugus.  the  present 
lines  of  the  Northern  Pacific  and  Milwaukee 
being  within  a  few  hundred  yards  of  each 
other  at  that  place.  This  line  will  also  end  at 
Wecde,  and  there  is  talk  of  the  Northern  Pa- 
cific trains  being  run  on  into  Lewistown  over 
the  Milwaukee-Great  Northern  track.  From' 
this  city,  the  Northern  Pacific  will  build  into 
White  Sulphur  Springs,  and  idtimately 
through  White's  Pass  to  Helena. 

New  Jersey. 

The  Pennsylvania  R.  R.  will  probably  take 
^teps  soon  to  close  Poplar  St.,  running  from 
Main  to  Irving  St.,  at  Rahway,  N.  J.,  in  ac- 
cordance with  that  company's  plans  for  ele- 
vating the  tracks  through  the  city. 

The  Board  of  Aldermen  of  Morristown,  N. 
J.,  have  voted  $10,000  to  aid  in  track  elevation 
at  the  Morris  St.  grade  crossing  of  the  Dela- 
ware, Lackawanna  &  Western  R.  R.  in  that 
city.  The  money  for  the  present  is  to  rest 
in  the  bank  ready  to  be  handed  over  to  the 
railroad  when  the  company  decides  to  elevate 
and  its  plans  are  approved  by  the  town  au- 
thorities. 

Ne'w  York. 

The  Delaware  &  Hudson  R.  R.,  Gen.  H. 
Burrgess,  Chief  Engineer,  Albany,  N.  Y.,  is 
preparing  plans  for  the  construction  of  new 
shops  just  west  of  the  southern  end  of  Water- 
vliet,  which  will  involve  the  expenditure  of 
nearly  $2,000,000.  The  plans  are  so  well  along 
that  it  is  expected  that  construction  work  will 
be  started  this  spring.  The  yards  will  extend 
south  from  the  western  half  of  the  southern 
wall  of  the  Watervliet  arsenal  and  along  the 
western  boundary  line  of  the  southern  end  of 
the  city.  There  will  be  about  130  acres  in  all. 
A.  B.  Apples,  Green  Island,  N.  Y.,  is  Mechan- 
ical Engineer  of  the  Delaware  &  Hudson. 

Tlie  New  York  Central  Lines  has  included 
in  the  current  year's  budget  an  appropriation 
for  the  construction  of  a  new  station  at 
Poughkeepsie,  N.  Y.  The  new  station  if  erect- 
ed on  the  east  side  of  the  tracks  will  extend 
COO   feet   from   Main   St.     This   will  mean   an 

The  State  Public  Service  Commission  has 
granted  the  Conev  Island  R.  R.  Co.,  Brook- 
lyn, N.  Y..  permission  to  sell  $500,000  of  6 
per  cent  notes.  The  proceeds  are  to  be  ap- 
plied to  betterment  and  equipment,  the  most 
important  item  being  $.3.55,000  for  an  improve- 
ment in  Coney  Island  Ave.,  under  an  arrange- 
ment with  the  city  of  New  York.  This  im- 
provement involves  the  shifting  of  the  tracks 
from  the  west  side  to  the  middle  nf  the  ave- 
nue, and  the  placing  of  a  parkw.iy  between 
the  tracks. 

extension  of  Davies  place  and  a  street  through 
the  Pelton  nark,  coming  out  at  Mill  St.  This 
will  cost  $240,000,  If"  the  station  should  be 
erected  on  the  site  of  the  present  station  it 
will  require  the  moving  of  the  roundhouse 
and  other  buildings  and  will  cost  $600,000. 

The  State  Public  Service  Commission  has 
issued  an  order  for  the  elimination  of  grade 
crossings  on  the  north  side  division  of  the 
Long   Island    R.    R.    in    Flushing.     The   work 
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will  involve  an  expenditure  of  more  than  $1.- 
000,000  and  the  reconstruction  of  the  road  for 
about  2%  miles.  J.  R.  Savage,  Jamaica,  N. 
Y.,  is  Chief  Engineer. 

Grade  crossing  work  to  cost  about  $1,000,- 
000  is  planned  for  Buffalo,  by  the  Erie  R.  R., 
by  an  agreement  signed  by  the  railroad  and  the 
Grade  Crossing  Commission  of  Buffalo.  The 
plans  call  for  the  elimination  of  grade  cross- 
ings on  the  Niagara  Falls  and  International 
Bridge  Division  of  the  Erie  R.  R.,  in  the 
northern  part  of  the  citv,  at  Walden  Ave., 
Doab  St..  Genesee  St.,  East  Ferry  ^  St.,  East 
Delavan  Ave.,  Kensington  Ave.,  Main  St.  and 
Military  Roarl. 

North    Carolina. 

The  North  Carolina  Traction  Co.,  men- 
tioned in  our  last  issue,  has  elected  the  follow- 
ing officers  :  President,  A.  M.  Clark,  of  South- 
ern Pines:  Vice-President,  J.  W.  Sikes,  of 
Raleigh ;  General  Manager,  E.  L.  Kraft,  of 
Indianapolis:  Purchasing  Agent,  Robert  Lee 
Walker,  of  Indianapolis;  Master  Mechanic, 
T.  E.  Walker,  of  Cincinnati:  Secretary,  J.  W. 
Kraft,  of  Indianapolis;  Treasurer,  H.  M.  Mc- 
Allister, cashier  of  the  First  National  Bank  of 
Lumberton,  N.  C.  A  $-2,000,000  bond  issue 
bas  been  authorized,  and  it  is  reported  that 
the  company  has  placed,  or  is  about  to  place, 
construction  contracts  with  the  object  of  hav- 
ing work  started  Feb.  1.  This  company  plans 
to  build  an  interurban  electric  line  from  Ra- 
leigh, N.  C,  to  Floyd,  Va.,  a  distance  of  92 
miles. 

Contractors  have  commenced  grading  work 
from  Micaville  on  the  first  section  of  the 
Black  Mountain  R.  R.  The  first  section  is 
to  extend  from  the  above  mentioned  place  to 
Aylers  Creek.  The  line  will  then  follow  this 
creek  to  Galax  where  a  connection  will  be 
made  with  the  C.  C.  &  O.  From  Galax  the 
road  is  to  be  built  to  Burnsville. 

Wadesboro,  >J.  C,  has  two  railroad  rumors. 
One  of  them  is  that  the  Southern  Ry.  will 
build  from  Norwood  immediately  and  come 
to  Wadesboro  and  on  to  Florence,  S.  C.  From 
Wadesboro  to  Norwood  is  only  20  miles  and 
the  road  to  Florence,  50  miles,  would  give  the 
Southern  a  short  cut  from  the  west  to 
Charleston.  The  other  report  is  that  the 
.-Atlantic  Coast  Line  will  build  from  Wades- 
boro to  Charlotte,  leaving  the  main  line  just 
south  of  town  and  running  through  the  south- 
ern part  of  the  town.  It  is  understood  that 
engineers  will  make  the  survey  in  the  early 
part  of  the  year. 

A  press  dispatch  from  Waterville,  N.  C, 
under  date  of  Jan.  4.  states  that  two  opposing 
•construction  crews,  representing  the  Trans- 
continental R.  R.  Co.  and  the  Tennessee  & 
Western  North  Carolina  R.  R.  ,have  been  fight- 
ing for  possession  of  right-of-way  through  a 
difficult  mountain  pass  near  Newport,  Tenn., 
and  Waterville.  The  report  states  that  W.  J. 
Oliver,  who  is  at  the  head  of  the  undertaking 
to  build  a  railroad  from  Sevierville,  Tenn., 
through  the  moutains  to  Greenville.  S.  C,  is 
thought  to  be  interested  in  the  project. 

Ohio. 

The  Wabash  R.  R.  is  r._'poned  to  be  plan- 
ning to  resume  work  on  its  proposed  Zanes- 
ville.  Marietta  and  Parkersl.nirg  division.  If 
the  road  is  built  it  will  connect  with  the 
Wheeling  &  Lake  Erie  R.  R.  at  Zanesville, 
thus  giving  the  Wabash  a  direct  route  from 
the  Atlantic  seaboard  through  the  West  Vir- 
ginia coal  fields  to  the  great  lakes. 

Oklahoma. 

The  Oklahoma  Quarric-  &  Construction 
Co.,  of  Oklahoma  City,  has  been  incorporated 
with  a  capital  stock  of  $100,000,  the  incor- 
porators being  John  M.  \Vheeler.  Daniel  B. 
Redpath  and  E.  J.  Heaver. 

The  citizens  and  Commercial  Club,  accord- 
ing to  advices  from  Wagoner.  Okla..  are  or- 
ganizing to  make  certain  the  construction  to 
that  city  of  the  Kansas  City  &  Memphis  Ry., 
which  was  recently  chartered  with  a  capital 
stock  of  $0,000,000,  to  build  from  Rogers, 
Ark.,  with  its  terminal  at  Memphis.  Branches 
from  the  main  line  will  extend  to  Faulkner 
and  Little  Rock   and   from   Rogers  to   Siloam 


Springs  and  Eureka  Spring.s.  with  Wagoner 
as  the  western   terminal. 

M.  C.  Harper,  Mu,skogee,  01:1a.,  prnniotcr 
of  the  railroad  to  be  constructed  in  the  states 
of  Missouri.  Kansas  and  Oklahoma,  has  re- 
cently completed  negotiations  in  Joplin,  Mo., 
for  the  purchase  of  the  Oklalirmia-Kansas  Rv. 
Co.  and  the  Smith  road  from  Miami.  Okla., 
and  Hattonville.  Kan.  Chicago  capital  has 
been  interested  and  a  bond  issue  of  $1,000,000 
has  been  underwritten.  The  general  office  of 
the  company  will  be  at  Miami.  Okla. 

The  Winnipeg,  Salem  &•  Gulf  Ry.  is  re- 
ported to  have  made  arrangements  with  an 
English  syndicate  which  will  take  the  entire 
issue  of  bonds  of  $20,097,000.  Preliminary 
work  on  the  road  is  being  rushed.  Two  en- 
gineering corps_  are  now  in  the  field,  one  be- 
tween Salina.  Kan.,  and  .Mva.  Okla.,  under  the 
supervision  of  Chief  Engineer  C.  A.  Slayton. 
The  second  corps  of  engineers  is  in  the  field 
between  Alva.,  Okla..  and  Des  Moines,  N.  M. 
They  have  been  for  60  davs  under  the  direc- 
tion of  W.  K.  Palmer  Engineerin.g  Co.  of 
Kansas  City.  Mo.,  working  west  to  .Mva 
through   Woods  County.   Okla, 

Oregon. 

The  Rogue  River  Valley  R.  R.,  according  to 
advices  from  Medford,  Ore.,  has  grading 
work  under  way  on  a  portion  of  its  new  ex- 
tension from  Jacksonville  to  Rush,  five  miles. 
From  the  latter  place  surveys  will  be  made  by 
the  Hill  interests  to  the  coast. 

.According  to  the  latest  report  received  here 
in  Portland,  Ore.,  concerning  the  construc- 
tion of  the  Central  Oregon  line,  tracklaying 
on  the  Oregon  Trunk  is  progressing  more  rap- 
idly than  was  expected,  about  two  miles  per 
day  being  the  average  maintained  since  work 
was  commenced.  The  crews  have  reached 
the  .57-mile  post  and  will  continue  to  push  on 
as  long  as  the  weather  permits.  It  was  hoped 
to  .get  down  about  a  mile  and  a  half  of  track 
each  working  day  so  that  even  the  most  san- 
guine expectations  of  the  engineers  in  charge 
have  been  excelled.  Very  little  interference 
has  been  caused  by  bad  weather,  little  snow 
having  fallen  and  none  having  remained  long 
on  the  ground.  The  weather,  in  fact,  has 
been  just  the  kind  wanted  for  rapid  work,  so 
the  foremen  report,  for  it  has  been  cool 
enough  to  put  the  tracklayers  in  fine  trim  for 
work.  At  the  rate  work  is  now  progressing 
track  will  have  been  laid  to  Crooked  River 
bridge  early  in  the  spring. 

Work,  it  is  reported,  has  begun  on  the  grade 
of  the  Oregon  &  Washinglnn  branch  of  the 
Union  Pacific  between  a  point  on  the  north 
side  of  the  river,  where  the  new  bridge  is 
being  built,  and  Hoquiam,  Wash.  This  indi- 
cates the  construction  of  the  roadbed  along 
the  north  side  of  the  tracks  on  the  Northern 
Pacific.  Work  will  be  done  on  the  grade 
ready  for  steel  within  90  da\s,  according  to 
the  terms   of  the  contract. 

The  surveying  corps,  working  on  a  railroad 
line  from  Junction  City  to  Coos  Bay.  has. 
.according  to  advices  from  Gardner.  Ore.,  ar- 
rived at  that  place. 

The  Kin.gs  Height  Co..  J.  R.  Wetherbee. 
President,  Portland,  has  nerfected  pl.ans  for 
building  a  street  car  line  from  the  head  of 
Washington  St.  at  Portland,  to  the  top  of 
the  hill,  where  it  will  join  tlie  new  line  of 
the  United  Railways,  now  liuilding  to  Mmuit 
Calvary  Cemetery. 

Pennsylvania. 

The  Pennsylvania  R.  R.  is  pl.muing  exten- 
sive improvements  for  its  w.iterfront  holdings 
at  Philadelphia.  These  improx-enients  will  m- 
clude  a  new  grain  elevator  and  possibly  new 
piers. 

The  Pitt.sburg  &  Shawmut  R,  R.  has  placed 
an  order  for  01,700  tons  of  S5-Ib.  rails  to  be 
used  for  the  completion  of  the  02  iniles  of 
that  road  from  Knoxdale  to  Freeport,  Pa. 
The  first  34  miles  will  be  started  in  the  sprmg 
and  are  expected  to  be  laid  by  midsummer. 
The  remaining  distance.  from  Mahoning 
down  the  west  side  of  the  Allegheny  river, 
will  be  completed  before  the  end  of  the  year. 
M  present  the  42  miles  of  line  which  is  con- 
structed   from    Hyde    to    Knoxdale    is    being 


operated  by  the  Pittsburgh,  Shawmut  & 
Northern  R.  R.,  under  lease.  The  two  roads 
are  to  be  merged  when  the  new  road  is  com- 
pleted and  the  receivership  lifted  from  the 
latter.  H.  S.  Wilgus,  Angelica,  N.  Y.,  is  En- 
gineer Maintenance  of  Way  for  the  Pittsburg, 
Shawmut  &  Northern  R.  R. 

The  Erie  R.  R.  is  reported  to  be  planning  to 
build  a  line  from  Pnnxsutawney  to  Blairsville. 

.'\dvices  from  Reading,  Pa.,  where  exten- 
sive improvements  are  being  made  by  the 
Philadelphia  &  Reading  Ry.,  state  that  a  small 
portion  of  the  new  track  has  been  laid  and 
that  contracts  for  the  proposed  new  round- 
house, car  shop,  office  and  other  buildings 
have  not  yet  been  let.  It  is  thought,  there- 
fore, that  it  will  be  some  time  next  summer 
before  the  work,  which  will  cost  appro.ximate- 
ly  $1,500,000,  will  be  completed. 

Rhode  Island. 

The  Newport  &  Providence  Ry.  Co.  (elec- 
tric), Newport,  R.  I.,  is  to  petition  the  State 
.Assembly  for  permission  to  build  a  line  about 
()%  miles  long  across  the  towns  of  Warren 
and  Bristol  to  a  point  near  the  Bristol  light- 
house where  it  is  proposed  to  locate  a  ferry 
terminus. 

Tennessee. 

The  Southern  Ry.  is  reported  to  be  con- 
sidering building  a  line  from  Bull's  Gap  to 
Newport,  for  the  accommodation  of  coal 
trains  from  the  Holston  Valley  railway. 

As  a  further  development  in  the  plans  of 
the  Chattanoo.ga  Southern  R.  R.,  E.  F.  Blo- 
meyer.  General  Manager,  Chattanooga,  Tenn., 
for  securing  a  line  from  Chattanooga  to  At- 
lanta, Ga.,  a  new  company  to  be  known  as 
the  Tenessee,  Alabama  &  Georgia  Ry.  is  be- 
ing organized.  This  company  will  merge  the 
several  roads  recently  chartered  for  the  Chat- 
tanooga Southern  interests  into  one  company. 
Ultimately  it  is  planned  to  have  a  direct  route 
from  the  Great  Lakes  to  the  Gulf  of  Mexico. 

Utah. 

It  is  believed  that  the  San  Pedro,  Los  An- 
geles &  Salt  Lake  R.  R.  will  undertake  ex- 
tensive revision  work  this  spring  on  its  lines 
in  the  Provo  District.  This  work  was  planned 
for  last  year  but  heavy  floods  a  year  ago 
caused  postponement.  This  work  will  involve 
132  miles  nf  track. 

Texas. 

Grading  work  on  the  Gidf  Coast  &  Provi- 
dent City  R.  R.  has  been  completed  to  a  point 
.about  seven  miles  from  Provident  City.  The 
lower  terminus  of  the  line  is  at  Provident 
City,  in  the  corner  of  Jackson,  Wharton  and 
Lavaca  counties.  The  road  will  also  have 
termini  at  Glcnfiora  on  the  Santa  Fe,  and 
Pierce,  on  the  .Southern  Pacific.  The  first 
shipment  of  steel  is  due  to  arrive  in  about 
six  months  and  within  eight  months  from 
date  the  company  expects  to  be  running  trains 
on  a  regular  schedule.  The  new  road  is  to 
cost  in  Hie  nei.ghbnrhood  of  $500,000  at  the 
outset,  which  includes  every  expense  neces- 
sary to  get  it  ready  for  business.  .A.lbert 
Schlafli,  of  the  engineering  firm  of  Schlafli  & 
Porter,  Houston,  Tex.,  is  .Assistant  General 
Manager  in  charge  of  construction.  The  gen- 
eral offices  of  the  railroad  are  at  Provident 
City. 

.According  to  the  annual  report  of  the  State 
R.iilroad  Cnniniission  the  railway  mileage  in 
Texas  is  as  follows :  Main  line  mileage  and 
branches  13.813  miles,  increase  709  miles;  yard 
track  and  sidings  3,409.  increase  17;  an  ag- 
gregate increase  of  887  miles.  New  lines 
placed  in  operation,  308  miles:  old  lines,  810 
miles,  and  other  increases,  7  miles.  There  are 
but  22%  miles  of  narrow  gage  and  14  miles 
of  iron  rails  of  the  main  line  mileage. 

On  Dec.  29  last  a  large  blast  was  set  off 
on  the  extension  of  the  Fort  Worth  &  Rio 
Grande  Ry.  to  Menard,  Tex.,  on  Wm.  McCar- 
tv's  contract.  The  blast  contained  nearly  14% 
ions  of  black  powder.  Mr.  J.  C.  Gallagher 
was  foreman  in  charge. 

Construction  work  on  the  new  Santa  Fe 
cutoff  from  Coleman  to  Texico  is  progressing 
rapidly  and  early  this  year  track  was  laid  and 
finished   as    far   as   Lanius,   a   point   about    12 


-i-  indicates  work  now  open  for  bids.      ''''  indicates  a  contract  let  recently. 
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miles  northwest  from  Sweetwater,  on  the 
westerly  extension  of  the  cutoff.  There  is  a 
gap  of  about  68  miles  yet  to  be  filled  in  be- 
tween Coleman  and  Lubbock.  The  road  from 
Lubbock,  in  an  eastwardly  direction,  is  being 
rapidly  extended. 

The  City  Council  of  Beaumont  has  at  last 
granted  a  new  franchise  to  the  Beaumont 
Traction  Co.  as  a  substitute  for  the  existing 
franchises  of  the  company. 

The  town  of  Anahuac,  Tex.,  has  offered 
right-of-way  and  a  good  bonus  to  any  com- 
pany that  will  construct  a  line  from  either 
Port  .^rthur  or  Beaumont,  via  that  place,  to 
Houston,  Tex. 

It  is  reported  that  the  Missouri,  Kansas  & 
Texas  Ry.  is  planning  the  construction  of 
extensive  improvements  at  Waco,  Tex.,  dur- 
ing this  year,  but  nothing  definite  has  been 
allowed   for  publication. 

It  is  rumored  in  Slierman,  Tex.,  that  the 
Atchison,  Topcka  &  Santa  Fe  Ry.  System  has 
acquired  the  franchises  and  completed  grade 
of  the  Gainesville.  Whitesboro  and  Slicrman 
Interurban  and  will  extend  it  to  Sherman 
from   Gainesville. 

Advices  from  Faith.  S.  Dak.,  state  that  the 
Chicago.  Milwaukee  &  St.  Paul  R.  R.  has 
constructed  a  branch  within  three  miles  east 
of  that  place  and  that  tlie  line  will  be  ex- 
tended into  the  town  by  spring. 

Virginia. 

The  Southern  Ry.  will,  early  this  year,  be- 
gin the  operation  of  passenger  and  freight 
service  over  its  new  low  grade  double  track 
line  at  Lynchburg.  The  construction  of  this 
required  an  entire  change  of  line  for  seven 
miles  from  Wincsap.  north  of  Lynchburg,  to 
Durmid  on  the  south,  the  most  important  con- 
struction features  being  the  following :  A 
tunnel  1,300  ft.  long  under  Rivermont,  a  sub- 
urb of  Lynchburg;  a  tunnel  120  ft.  long  under 
Park  .'\ve. :  a  steel  bridge  1,860  ft.  long  and 
loO  ft.  high  over  the  James  river ;  steel  via- 
ducts 600  ft.  long  and  115  ft.  high  over  Har- 
ris creek,  1,000  ft.  long  and  135  ft.  high  over 
Blackwater  creek,  and  500  ft.  long  and  80  ft. 
high  over  Fishing  creek :  a  concrete  viaduct 
700  ft.  long  carrying  Fifth  St.  over  the  rail- 
road yards  in  West  Lynchburg;  a  concrete 
viaduct  150  ft.  long,  carrying  the  Lynchburg 
water  supply;  a  steel  viaduct  150  ft.  long,  car- 
rying spur  track  of  the  Norfolk  and  Western 
railroad ;  and  a  concrete  bridge  80  ft.  long 
carrying  12th  St.  Work  has  been  under  way 
4%  years,  the  contract  having  been  let  on 
.\pril  2,  1906,  and  the  first  work  done  in  Mav 
of  that  j'car. 

Steps  will  probably  be  taken  this  year  look- 
ing to  the  establishment  of  union  passenger 
terminals  for  the  Seaboard  Air  Line,  .\tlantic 
Coast  Line  and  Southern  Railways  on  the 
property  known  as  the  Swimming  Point  flats 
at  Portsmouth.  It  is  proposed  in  connection 
with  these  passenger  terminals  to  operate  a 
ferry,  which  can  be  done  to  make  three-min- 
ute trips  between  Portsmouth  and  Xorfolk. 
Tentative  plans  have  been  prepared  by  Neff 
&  Thompson,  architects,  of  Norfolk. 

The  Kentucky-Virginia  R.  R.,  which  has 
a  line  from  Norton  to  Wise,  is  reported  to  be 
planning  to  build  an  extension  into  Dicken- 
son county,  a  distance  of  about  15  miles.  A 
ten-nn'le  line  is  also  projected  from  Norton 
up  Guests'  River  to  its  headwaters  to  develop 
the  Virginia  Coal  &  Iron   Co.'s  properties. 

Washington. 

An  ordinance  lias  been  introduced  in  the 
Municipal  Commission  of  Tacoma  by  Com- 
missioner Owen  Wood,  to  grant  a  franchise 
to  the  Island  Railway  &  Navigation  Co.  for 
a  single  track  electric  railway  on  6th  Ave. 
from  Proctor  St.  to  the  Narrows,  a  distance 
of  about  three  miles.  The  project  is  backed 
by  property  owners  on  the  west  side  and  rails 
and  ties  have  already  been  ordered.  Power 
will  probalily  be  obtained  from  the  Tacoma  Rv. 
&  Power  Co. 

A  proposition  has  been  placed  before  the 
Chamber  of  Conimerce  of  Spokane  for  a 
new  railway,  to  extend  from  that  citv  to 
Yuma,  Ariz.  Only  two  short  stretches  of 
new   track   would    l;e    needed,    one   extending 


from    Lewiston,    Idalio,   to    Huntington,   Ore.; 
the  other  from  Elko  to  Carson  City,  Nev. 

The  Chicago.  Milwaukee  &  Piiget  Sound 
Ry.  Co.  lias  filed  plats  and  maps  of  the  entire 
route  with  profiles  and  specifications  at  the 
land  oftice,  Kalispell,  Wash.,  and  it  is  believed 
that  the  construction  of  its  Kalispell  line  will 
be  commenced  in  the  spring.  The  route  is 
through  the  canyon  of  the  North  Fork  coun- 
try, running  north  to  the  headwaters  of  the 
Swan  River,  thence  northeast  from  Bonner  up 
the  Blackfoot  to  the  town  of  Clearwater,  down 
that  stream  and  up  into  the  Flathead  Valley 
to  Creston.  where  it  turns  westward  for  six 
miles  to  Kalispell,  crossing  tlie  Great  North- 
ern main  line  and  heading  for  South  Fork, 
crossing  the  Great  Northern  again  between 
Whitefish  and  Columbia   Falls. 

.\s  a  result  of  the  Northern  Pacific  Ry. 
Co.  suddenly  ordering  the  Chehalis.  Wash.. 
engineering  corps  recruited  to  the  full  stand- 
ard, it  is  believed  that  the  company  has  un- 
der consideration  some  new  construction  work 
in  that  vicinity. 

Contractors  working  on  the  double  track 
line  of  the  Northern  Pacific  Ry.  between  Ta- 
coma and  Kalama,  a  portion  of  the  Seattle- 
Portland  double  track  line,  have  suspended 
operations  for  the  winter,  over  half  of  the 
entire  line  being  completed.  Between  Port- 
land and  Kalama  the  work  is  practically  com- 
plete and  from  Seattle  to  Tacoma  the  double 
track  line  has  been  in  operation  for  some 
time.  The  new  work  south  of  the  latter  city 
is  completed  in  small  sections.  Most  of  the 
right-of-way  has  been  graded  for  two  tracks 
and  wherever  possible  the  double  line  has 
been  laid  and  is  in  use.  From  Tenino  to  Che- 
halis there  is  perhaps  the  longest  stretch  of 
completed  track.  South  of  Chehalis,  however, 
the  work  is  piece-meal,  and  nothing  more  will 
be  done  upon  it  until  next  summer.  The  work 
is  being  dropped  on  account  of  the  rainy  sea- 
son. 

Wisconsin. 

Representative  engineers  of  the  Chicago, 
Milwaukee  &  St.  Paul  Ry.  and  the  Chicago  & 
Northwestern  R.  R.  are  conferring  with  the 
city  officials  of  Beloit,  Wis.,  in  regard  to  con- 
structing switch  tracks  on  Pleasant  St. 
Wyoming. 

Kilpatrick  Bros.,  Beatrice,  Neb.,  who,  as 
stated  in  recent  issue  of  Exgixeering-Con- 
TRACTING,  have  the  contract  for  the  construc- 
tion of  the  Colorado  &  Southern  line  from 
Cheyenne  to  Wellington.,  have  established 
headquarters  at  Cheyenne.  Wyo.,  and  are 
planning  to  rush  work  througli  to  completion 
by  the  end  of  July. 

.Advices  recently  received  from  Cheyenne, 
Wyo..  state  that  steel  laying  on  the  Canon 
line  from  Thermopolis  to  Powder  River  is  to 
be  started  soon,  but  it  is  not  anticipated  that 
trains  will  be  in  operation  before  .April. 

-According  to  a  statement  reported  to  have 
been  made  by  General  Superintendent  Mad- 
den of  Mac.Arthur  Bros.,  at  Shoshoni,  Wyo., 
grading  work  has  been  about  completed  and 
tracklaying  and  bridge  decking  will  be  com- 
menced at  once.  It  is  believed  the  road  will 
be  in  operation  about  .April. 

Canada. 

.\t  the  end  of  1011  fully  00  per  cent  of  the 
total  work  on  the  257  miles  of  line  of  the  Na- 
tional Transcontinental  R.  R.  across  New 
Brunswick  and  70  per  cent  of  the  203  miles 
in  the  province  of  Quebec  cast  of  the  St. 
Lawrence  at  Levis  had  been  completed.  The 
first  section  west  of  Moncton,  a  distance  of 
50  miles,  ending  at  a  point  near  Chipman, 
which  was  awarded  to  the  Grand  Trunk  Pa- 
cific Construction  Co.,  and  sub-let  to  Corbett, 
Floech  &  Co.,  has  been  fully  completed,  in- 
cluding tracklaying  and  ballasting,  and  so  has 
the  following  section  of  eight  miles,  which 
has  been  buiit  by  J.  W.  McManus  &  Co.,  Ltd. 
The  third  section  to  the  westward,  40  miles 
in  length,  was  first  taken  by  the  Grand  Trunk 
Pacific  Construction  Co.,  but  sub-let  later  to 
the  Toronto  Construction  Co.,  and  fully  com- 
pleted to  McGivney  Junction,  where  the  road 
crosses  the  old  Canada  Eastern,  now  a  part  of 
the  Intercolonial.     The  Toronto   Construction 


Co.  also  built  the  fourth  section  in  New 
Brunswick,  a  distance  of  66  miles,  and  it  wil,l 
be  to  this  point,  166  miles  from  Moncton,  thai 
the  Transcontinental  Ry.  will  be  opened  dur- 
ing next  year.  The  fifth  section  was  awarded 
to'  Wellaid,  Kitchen  &  Co.,  and  the  grading 
has  been  almost  completed  by  that  firm  from 
Tobique  River  to  the  Grand  Falls  on  the  St. 
John  River,  some  31.8  miles.  There  are  some 
very  long  stretches  of  steel  trestle  over  the 
Salmon  River.  This  is  4,000  ft.  in  length  and 
is  the  longest  of  any  of  the  kind  on  the  east- 
ern section  of  the  Grand  Trunk  Pacific  Ry. 
The  trestle  is  200  ft.  high  and  three  spans  re- 
main to  be  comiileted.  The  No.  6  or  last  sec- 
tion in  New  Brunswick,  extending  fronx 
Grand  Falls  to  the  Quebec  province  boundary 
some  61  miles.  Lyons  &  White  are  the  con- 
tractors, and  their  track  is  all  laid,  although 
a  good  deal  of  ballasting  has  yet  to  be  done. 
The  work,  however,  is  progressing  rapidly  at 
this  point.  The  next  two  sections  to  the  west, 
numbering  7  and  8,  were  given  to  M.  P.  and 
J.  T.  Davis,  who  arc  also  building  the  sub- 
structure of  the  Quebec  bridge.  The  first  sec- 
tion of  a  little  over  53  miles  from  the  New- 
Brunswick  boundarj-  has  been  sub-let  to  an 
Italian  firm,  Messrs.  Casechi  &  Pegano,  and 
they  have  completed  three-quarters  of  the 
grading  and  have  also  laid  about  .30  miles  of 
track.  The  Davis  Brothers  are  building  the 
final  section  of  the  Transcontinental  east  of 
the  St.  Lawrence  to  Point  Levis,  the  distance 
being  a  little  over  149  miles.  The  substruc- 
tures of  all  the  bridges  on  these  contracts- 
are  completed,  and  the  superstructure  fur- 
nished by  the  Dominion  Bridge  Co.,  the  Ham- 
ilton Bridge  Co.,  and  the  McNeill  Bridge  Co., 
of  New  Glasgow,  is  well  advanced. 

Canadian  press  reports  state  that  W.  Stew- 
art, a  contractor  on  the  Grand  Trunk  Pacific,, 
has  gone  to  Scotland  to  bring  out  5,000  labor- 
ers to  work  on  the  construction  of  the  road. 

The  Grand  Trunk  Pacific  Ry.  now  has  over 
2,500  men  at  work  on  its  grade  east  of  Prince 
Rupert,  B.  C.  This  would  indicate  that  the 
labor  scarcity  of  last  summer  has  been  very 
much  relieved.  Sixty  per  cent  of  the  grade 
has  been  finished   from  Kitsalas  to   Hazelton. 

The  Grand  Trunk  Pacific  Ry.  System  is 
awaiting  the  arrival  of  a  shipment  of  200,000- 
cross  ties  from  southern  United  States  ports 
to  Gait  wharf  in  Portland,  Ore.  A  large 
amount  of  steel  rails  have  also  been  con- 
tracted for  in  Sydney.  C.  B.,  and  that  shin- 
ment  will  also  be  received  at  the  same  wharf 

A  Grand  Trunk  Pacific  survey  party  which 
has  spent  the  season  looking  over  the  ground 
north  of  Harrison  lake  as  a  route  for  a  rail- 
way line  into  Vancouver,  has  reached  Van- 
couver. It  is  understood  that  the  party  found 
the  country  without  insuperable  difficulties  for 
railway  buildine.  and  the  route  is  looked  upon 
as  a  good  one.  The  party  was  in  charge  of  W.  O. 
Bassett  who  was  with  one  of  the  parties  in 
the  field  this  year  doing  preliminary  work  for 
the  proposed  line  from  Fort  George  to  Van- 
couver. He  went  in  by  way  of  Harrison  Hot 
Springs,  and  planned  to  look  over  115  miles 
of  country  between  there  and  Lillooet,  north 
of  which  town  another  survey  party  wa- 
working. 

Ritchie,    Ludwig      &    Ballantyne,      Toronto'. 
Ont.,  are  to  apply  to  Parliament   for  permis 
sion  to  build  a  line  of  railroad  from  Toronto 
to  Barrie.     The  line  will  probably  be  operated 
by   electricity. 

Steel  has  been  laid  on  227  miles  of  the  400 
miles  of  the  National  Transcontinental  Ry. 
in  Quebec  now  under  construction.  East  oi 
Quebec  city  50  miles  are  completed;  50  mile- 
are  complete  on  the  Weymontashene  section, 
which  is  197  miles  long;  47  miles  on  the  sec- 
tion immediately  west  of  the  city  of  Quebec. 
and  30  miles  of  MacDonald  and  O'Brien'- 
107-mile  contract.  M.  P.  and  J.  T.  Davis  ha\ . 
50  miles  ready  on  their  Quebec  contract  als. 

Good  progress  is  being  made  with  the  work 
of  clearing  the  right  of  way  for  the  brand 
line  of  the  Teniskaming  &  Northern  Ontario 
R}'.  from  Kelso  to  the  Porcupine  District  an-; 
it  now  looks  as  though  the  branch  would  1" 
completed  by  July  1.  The  clearing  work  i< 
being  done  bv  station  men. 


•^  indicates  v^ork  now  open  for  bids.      (?  indicates  a  contract  let  recently. 


(aniiar\-   ii.   lyii. 
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Mexico. 


It  is  now  believed  that  the  hraneli  line  of 
llie  National  Railways  of  Mexico,  which  is  be- 
ing constructed  from  Durango  to  Llano 
Grande.  75  miles,  will  be  extended  southwest 
another  50  miles  as  soon  as  the  work  on  the 


present  line  is  rnii,ii(-d.  Thi>  road  is  b>  nii; 
constructed  pr]nL-iriIy  for  the  puronse  of  tap- 
ping a  500,0ll0-aci-e  tract  of  pin.-  linilK'r  in  the 
Sierra  iMadrcs,  situated  ai  an  altitude  of  more 
than  7.000  fret.  The  c.impany  whicli  owns  the 
timber    and    hniiber    mills    <„,    (],,.    jj„p    j„j|„.,| 


with  the  State  of  Durango  in  guaranteeing  6 
per  cent  imerest  on  the  money  expended  in 
constructing  the  line.  The  new  road  will  ulti- 
mately be  extended  to  the  port  of  Mazatlan, 
on  tlio  Pacific  Coast,  if  a  feasible  route  across 
the  high  Sierra  M.atlre  range  can  be  found,  it 
is  said. 


ROADS,     STREETS    AND    PAVEMENTS 


Alabama.  Colorado.                                        ment  on   Harbor   St..  South  St.,  etc.,  the  con- 

^•l-iids  will  be  received  untd  Jan.  2:'..  by  H.  J.  -J-Bids   will   l)e   received   until    11   a.   m.   Jan         *"*-"'    l)eing   awarded    to   Jno.    A.    McCarry    & 

Lancaster,  Judge  of  Probate,  VVetumpka,  Ala..  17,  by  Board  of  Public  Works,  Denver.  Colo. ^       *-""•   ''.'"'   Security   BIdg.,  Chicago,  111.,  atthe 

I'lr  road  improvements,  according  to  plans  and  for  the  furnishing  of  the  necessary  labor  and       following  bid: 

l-ecifications   prepared   by   Solomon   Norcross  materials  for  grading  and  constructing  a  c.n-       ->,  ,.^n   sn     v,l«     t,v„-,,i-,„.     ^v     i  „,„   ..i/ 

'.  -..  Engineers,  Atlanta,  Ga.     The  cost  of  the  crete  curb  and  gutter,  etc.,  in  the  North  Si.le          i"     ...........     ...'..     ;..'!:'..'.\.$'^  1  02^: 

\\"rk  is  estimated  at  $170,000,  Improvement    District    No     12    in    the   city   of        l-.!'00  en.  .vd.s.   exeavalion.  meas.  in  cut             .30 

California.  S^fil^d  w4  each'^M  '^'h  '   %  ^:''^\;--^^      J!|^Vv.^s'%Si,^;;S;-T^osi"^^I        iJi 

he  hietl  with  each  bid.     Henry   Read  is   I'resi-        «:;   concrete  end  curl)s,   complete 5  00 

l"he    county     supervisors    at     I'.nreka      Cal..  '''^■"'  ''^  ''i^   Board,                                                              '3  eatch  basins.  2i!0  lb.  eoveiK,  complete         29.00 

have  ordered  the  construction  of  a  road  from  ,   +Bids  will  be  received  until   U   a.  m,,  J.an.        U'^.i^in^'n:  /in. 'dU;?' •,'";  c^ml'^'^'n'         ''■"" 

Mattole  Vallcv  to  Dyerville  in  the  Eel  River  "^>  °y  Board  ol   1  ublic  Works.  Denver,  Colo,.           eomi)ht<-     .-jC 

,   Valley.     County   Survevor   G     W    Comiers   is  ^°^   furnishing  materials,  supplies.  labor,   etc..       '■•'«»  ^"^'J^'  ''"'"'  ''"'''''"■  ^^'-  ''''''"''   '  ^''■■ 

making  a   survey   in    Southern    Humboldt   for  ^nd    to    sustain    all    the    expense    incurred    in        :!  s-i°'"i'in    ft  's-in  '  ilVaYn  '  aV '  dentlVi'ft              '^^ 

the  road.  construction    of   cement   sidewalks    in    Capitol           complete    ' ' .       '      "             40 

Bills  are  being  prepared  by  N.  Ellerv,  State  ™'  J:^^"!'"'^],^'^!^!?^  ^^'a  'l       >!  '"'H"       '  ™imiiH^  '""".-. :'™";.  i"/.  "'""^  '  ""             49 

•    Engineer,  Sacramento,  to  be  presented  to  the  ^f^''  'h 'L   o  ^.^i        must  be  tiled  witl    each        ,,,,  y„\    f,.  i,.;,,.  ,„.^i„^  ^,.    deptt,'.    H.', 

legislature    when    it    meets,    which    will    make  '^f pl^'^vv  Jl             P^""'--'"'  "t   t'"^^'   I^"-"-'l        ,  ^'^"'t'^  Vn --n  '  V '  ■■ ^-naH-           '''> 

•    .■            r                   1   1-                ,           ...  oi    riiblic    Vv  nrks.                                                                     ],J(hi  Im.  tt.  .iO-in.  dram.  av.  depth  6  ft., 

appropriations    for   completing    am:     maintain-  a.    .1,^    r-,  i        i      ^-     j    t-»      1     /■      ■                      cnniDh-tp                                                              '»  sn 

uv,    certain   state   roads    and    highways.      One  ,,  4'     '^^^  ,  C">°"J"    ^ood    Roads    Conierence                 "  "      j 1:10 

..    the  bills  will   be   for  $200.0(m.   which  is  to  ■'  ''"  '^'^'1  ^'   ^'"'''"'  /^"-  ^'^  '''"''  .^ '•  ■'  I^"^           '''"'"^     $41,349.00 

:;V;r'.n;t™r:r"='c^  "^  ;'r*"n  'irr  ^s^^ur^'J'^n^LS Z!i::n':^^r.^t  Bms.were  also  opened   at   Glencoe  on  Jan.  3 
hei     constructed.      Other    bills    u.Il    call    for  appropriate   at   least   $5tTo.0O0   to   be   spent    on  ^'"   six   systems   of   special     assessment     side- 
he     ollowug  anioimts.   For  the  Trinity    Te-  ^^e    highways    under    the    direction    of    th.  "alks.     About  .^.TC!  liii.   ft.  were  awarded  to 
ni.,.  tif  s  ,   "h   V""   h    /  ■"■'?''•  *••"•'?,/"  State    Highwav    Commission.      This,   together  J''-   <-   Mortimer.  Chicago,  III.  at  70  cts..  and 
^^.nplete  this  highway,  which  is  to  connect  the  ^^-^^  $i,000,(l(H)-  which  the  counties  desiring  to  ■'!"'«  L-^-'"'  'in.  ft.  to  C.  T.  Bartlett,  Evanston, 
Sacramento   Valley   with   the   counties   named  ^vail    themselves    of    this    fund    must    put    up,  "1;.  ='t  ^i  ^-'^-  ^'■"1  '-^'^  '■'- 
'  For    he  Kings  Riverro.ad,  which    aps^  he  m^^^^  would  give  a   fund  amounting  to  $l,.5(HU)0(i  to          ®FoIIowing    are    the    low      bids      submitted 
b^M.tiful  scenic  route  in  the   sates  $40,000  to  ^e  expended  under  the  direction  nf  the-  State  l^^c.    28th    to    the    Board    of    Local    Improve- 
n  n  iniie  the  work.     For  the  Lake  Tahoe  roac^^  Highway   Commission.  "'ents.    City   of   Chicago,   Chas.   A.   V.   Stand- 
>l..ooo.   and    this   amount    wdl   include   $.ioOO  Plans"were  discussed  at  the  annual  banquet  '^h-    Secy.,    Room   m    City    Hall,    for   paving 
tn  be  asked  annually  for  maintenance  of  this  ^f  j^e  Commercial  Association,  Boulder,  Cob...  -streets  and  alleys,  the  contracts  being  awarded 
r.  :,-h1.     For  the  Sonora  and  Mono  road  $10  000,  j^^    the    improvement    of    the    .dd    mail    roa<l  ':'s  nidicated.     The   work  includes  the   foUow- 
1  */aaa  f      """'1'      '''''  '""         ""'■'■  ^''^''  from  Denver  to  Boulder,  which  runs  via  Mar-  '"§  S'-'^eral  items,  constructing  concrete  curbs, 
iLuul  ^(,,000  tor  maintenance.  g,^a,I    ^nd    Broomfield    and    an    ctTort    will    be  ^'oncrete  sidewalks,  granite  concrete  combined 
i       The  County  Supervisors,  Los  Angeles,  have  made  to  interest  the  State  Hi.ghway  Connnis-  '-'•"'t'  ^"^  gutter  on   a   foundation  of  sand  or 
■voted  to  recommend  to  the  County   Hi.ghway  sion   and   County   Commissioners.    '  cinders,    furnishing    and      setting      sandstone 
Commission  the  grading,  paving  and  placement  -c-i      •  j  curbing   on    limestone   blocks,    furnishing   and 
•of  concrete  culverts  on   the  vallev  road   from  Florida.  setting   wood   curbin.g   spiked    to   cedar   posts. 
Whittier    to    Foothill    boulevard   'in    Lamanda  ^gids    will    he    received    until    7  :.iO    p.    ,n  .  S'-^""".?    •'.'">    paving    with    repressed    vitrified 
P""^-  Fel  7,   bv  City  Council  of   Palatka,  Fla.,   for  P^::'"=  hu,<  ,m  a    ,-in.   Portland  cement  con- 
The      Highway      Commission      of      Orange  the    con.st"ruction    of    16,500    sq.    yds.    of    con-  V'^!^*^  f';'""'''''^.^;  Y'l\^ -'"'"■  Sf»l  '^^^l"""-     I'' 
County,  Santa  Ana,  Cal.,  as  noted  in  our  last  crete   sidewalks.     Plans  and   specifications  are  ^'," '\  "   '"     '"'^'l  ''V     ,          V"  "J  ??P.'^''''-'= 
■issue,   have  recommended  the  construction   of  on  file  at  the  office  of  S.  C.  Stillings,  Engineer  '^"f['  the  surface  to  be  dres.sed  with   Vs-in.  of 
127.8   miles    of    improved    roads.      The    roads  of  the  citv.     A  certified  check  for  $500  must  i^^""''  %"'J";"  =""'  I'='^'"8  with  asphalt  on  a  (,- 
projected  are:     One  from  Santa  Ana  through  accompam'   each   bid   filed  "•  P^^"-tI<iml  cement  concrete  base,  the  surface 
Oran.ge  and  Olive  and  up  the  Santa  Ana  can-  '                 T1i;,,^;=  to   be    swept    with    natural   hydraulic   cement; 
yon  to  the  Riverside  County  line,  15.51  miles;  Illinois.  constructing  a    macadam   pavemt-nt  consisting 
one   from   Santa   Ana   through   Tustin.   Irvine  ^Bi<ls   will  be  received  until   II   a,   ni  ,   Jan.  "/  *^  '"■  ,".',  !'l''st   furnace  slag    ,1  m.  of  limc- 
■and    San   Juan   Capistrano   to   the    San   Diego  14.  1011,  f,,r  furnishing  sectional  v,..odci,  pave  stone  and  3  in.  of  granite  bonded  with  gravel. 
County  line,  32.55  miles;  one  from  Santa  Ana  ment   at   the   various   bridges   and   viaducts   in  =""'    '^-"'-  "^  granite  screenings;  constrncting 
through    Anaheim   and    Fullerton   to   Whittier  the  city  of  Chicago,  by  B.  J.   Mnllanev,  com-  ='   Pavoment  of   No.  2  granite  blocks  on    .-m. 
Ave.  of  Los  Angeles  County,  10.20  miles;  one  missioner    of    puWic    works,    mmn    70:,.    Citv  Portland   cement   concrete    foundation   with    a   . 
from  Anaheim  to  Buena   Park  and  Northam,  Hall.      The    pavement    shall    be    ,n.-.de    up    in  -'■>'•  sa'"'  oshion.  the  joints  to  he  filled  with 
7.57  miles;  one  from  this  road  to  Cyress  and  slabs,  the  length  and   wi.lth  to  be  determine  '";']  ^'''  :""'  ^''"'f-  "'^'  .^"""f^"'  '"  '^^  J '■«-'^'7' 
the    Los    Angeles      County      Downey    road,   4  bv    the    commissioner    of    public    works,    and          ,'    „J';'"    f  f '"' '    ['P^'.'"'?   curb   walls.   a<l- 
mdes;    Anaheim    to    Olive,    .3.37    miles;    from  shall  be  2%  ins.  and  3%  ins.  in  thickness;  the  J"^*'"*?  manholes,  catch  basins,  etc.: 
this  road  to  Olinda,  7.12  miles;  Santa  .A-iia  to  weight  sh.-iU  not  exceed  4%  pounds  per  sq.  ft.          (ju^s    a.   Saekley  Co..   307   ciiamher  of  Com- 
Garden    Grove   and   then    to   the    Buena   Park  for  each  inch  of  thickness.     The  slalj  shall  be  iruTce. ' 
Toad,  7.81  miles;  from  Garden  Grove  through  made   of  strips  of   hard   wood  not   to  exceed  a,'^"f/  Menomin.-.-  St..  Wisconsin  St..  Si-dgwiek 

West   minster   and   Bay   City   to   Los   .\ngeles  1%  ins.  and  shall  be  of  uniform  thickness  and  i.iYiO  li'ii     ft.   r.incivi,.  curl. $       0.20 

County    Naples    road,    11.12    miles;    from    this  length.     The  strips  constituting  the  slabs  shall  1,'nTO  sq.   yds.   hriels  pavement.! '..'.'.          2.51 

road   through    Los   Alamitos   to   the    Los   An-  be  treated   with  asphalt   or  some  other  water          'I'"*:"   ,;••■•,■■,•„■•■•;■,•;•■•;■■. a--,-,-  2,923.70 

■gelesCountyline.  4.10  miles;  from  near  West-  proof    substance    and    shall    then    be    fastene.l  „,f;!lX,n"<'u                     "         '''••             "       '"■" 

minster  to  Huntington  Beach,  5,32  miles;  from  securely  together  and  prove  water  tight.  Two  i.c.-.ii  lin.  ft.  sand.slone  curb  (4"x24") $       0.20 

Santa  .Ana  through  Old  Newport  to   Newport  twousand     square      yards     (approximate)      of  :!lo  en.  yds    earlli  cutting   0.80 

Beach.    9.25    miles;    from    this    road    through  pavement   2%    ins.   in   thickness   an.I  2.000   sq.  '■"i;"kT^•.'.^.'..''.".';™.':::: :::::::  4.22i:oS 

Talbert  to  Huntington  Beach  mad,  4.80  miles;  yds.    (approximate)    of   pavenieiu   :W2    ins.   are           ,\lloy   12nil  St..  43rd  St..  Indiana  Ave..   Prairie 

from  Orange  to  Tustin,  thr..n,yh   .McPherson.  "required.     Detailed   specifications   may  be  had  ;^\';-  ,.      ,,               ,          ,                            ,        ,,„ 

4.02  mil_es,  and   from   Fullerlon  to  the  Olinda  upon  application  to  the  commissioner  of  pub-  ];];*;!  ll^;    ydsy'bdek  pavement: :::::::::           26? 

road,  .81   mile.     The  Board  of  Supervisors  set  He  works,  'Total   . .' 3,19S.8o 

January  4  for  final  consideration  of  the  high-  ®Sam  Cox  of  Areola.  111..  b:.s  been  awarde.l  commlrce-   ^■""'"•"^''""    '-'"  ■    »'»    Chamber    of 

y  recommendations.  fj,g  contract  by  the   Clinton   higlnvay  coniinis-           Alley  29th  St..  30th  St..   Vernon  .We..  Cottage 

Advices   from  Los  Angeles.   Cal.,  state  that  sioners,    Carlv.sle.   111.,    for   grading   the    roads  r'!;2A<',-'^'^'''A               »           .                          «.       „  ,- 

T)id.s  have  been  received   and   referred   to   the  of   the   township   and   keeping  ibem   in   repair  ]'^  sqV  ycU  ™riek  paveimmi:  ] ! ! ! ! ! ; ! ! .         2  f,.^ 

rtiglnvay  Commission  for  the  imnrovement  of  for  the  ensuing  vcar  'Total  ..'...' '.  4,2fl4'.'lb 

l^ie  El  Monte  Covins  road  in  that  county.     F,  ®Bids   were   opened    Dec    20   bv   the   Village           ®Jas.   A.    Sackley   Co..   307   Chamber  of   Com- 

Wd   «'i?,''nn^-'''''  ^'"^  ^^■^''-'    -^-   ^-   Sf-'J°'i"-  Board   of   Glencoe.   Windes   &   Marsh,     Engi-  "'f^rce:    ^^^^^.^_^^  ^^^  ^^^^_^^^  ^^^   ^^^^^^^^   ^^^^ 

'"  ^I'.iW.  neers,  for  the  constrncii'  i^.  .•■   macadam  pave-  ciintoii  St. 

4*  indicates  work  now  open  for  bids.      ®  indicates  a  contract  let  recently. 
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0.10 


600  lin.   ft.   wood   cuib ' $ 

600  sq.   yds.   No.   2  granite  block  pave- 
ment       3.95 

Total     2,451. 00 

Alley,    Grenshaw    Ave.,    12th    St..    Springrleld 

Ave.,    40th  Ave. 

1,100  lln.  ft.  concrete  curb S       CIS 

1,000   sq.    yds.   brick   pavement 2.5S 

Total     2,77S.0O 

Alley.   Colorado  Ave.,   Van  Buren   St.,   Homan 

Ave..   Trumbull   Ave. 

1,100  lln.   ft.   concrete  curb... 

400  cu.   yds.   earth   fillins 

700  .'iq.   yds.    brick   pavement. 
Total 


0.20 

O.Sli 

2.54 

2,31S.OO 


;i^i.Vntral    Paving    Co.,     172    Washington    St., 
Chicago: 

l.liO  lin.  ft.  concrete  curb %       0.13 

400   cu.   yds.   earth  filling 0.S5 

700  so.    vds.   brick  pavement 2.50 

Totiil     2,31S.OO 

(SMas.   A.   Sackley  Co.: 

Alley,    Flournoy   St.,    Polk    St..    Oakley     Ave., 
Claremont   Ave.: 

1,100   lin.   ft.   concrete  curb $       0.10 

000   sq.    vds.    brick   pavement 2.58 

Total     2,432.00 

.\lUv.    Forquer    St..    Taylor    St..    Des    Plalnes 
St..   Halsted  St. 

1.600  lin.   ft.   concrete  curb $        0.20 

son    ou.   yds.    earth   cutting O.SO 

1,300   sq.   yds.    brick   pavement 2.49 

Total     3,797.00 

©American  Asphalt  Paving  Co..  138  Washing- 
ton St..  Chicago: 

Ainslie  St..  Clark  St..  to  W.  Ravenswood,   , 
3.200    lin.    ft.    combination      curb      and 

gutter     

1.900  cu,   yds.   earth  cutting 

100    sq.    ft.    concrete    sidewalk 

5,100    sq.    yds.    asplialt   on    6-in.    con- 
crete  base    

4    new   catch    basins 

4  old  catch  basins  to  be  ad.1usted. . . . 

3  old  i^ianholes  to  be  adjusted 

2  new  covers  with   iron  lids 

20  lin.  ft.  9-in.  tile  pipe 

2   iron   gratings 

Total     11,908,00 

Artesian   Ave,.    Fullerton   Ave.    to  Logan   Blvd. 

2,415   lin.   ft.   combination  surb  and  gut- 
ter      i 

500    sq.    ft.    concrete    sidew  alk 

3.715   sq.   yds.   asphalt   on   6-in,    concrete 
base  

1    new   catch    basin 

5  old   catch   basins   to  be  adjusted 

S    old    manholes    to    be   adjusted 

1    new    cover   with    iron    lid    

50   lin,   ft.   9-in.   tile  pipe 

S    iron    gratings 

Total     .S, 372.60 

Belmont  Ave.,   Sheffield  Ave,    to  Ashlmid  Ave. 

.70 

.30 

.20 

3.00 

45.00 

20.00 

5.00 

10.00 

.75 

10.00 


.61% 

.35 

.20 

1.75 
45,00 
20.00 

5,00 
10.00 

10.00 


.61 
.20 

1.73 
45.00 
20.00 

5.00 

10.00 

.75 

10.00 


',600  lin.    ft.    sandstone   curb    (5"x30") 

260  lin.   ft.  curb  wall  repair 

300   sq.   ft,   concrete  sidewalk 

10.500  sq,    yds.   creosoted  wood  blocks 

31  new  catch  basins 

36   old   catch   basins  to   be   adjusted.. 

1  old  manhole  to  be  adjusted 

30    new   covers   with   iron   lids 

900   lin.   ft.   9-in.   tile  pipe 

26    iron    gratings 

Total     40.313.00 

Belmont  Ave.,    Lincoln  'Ave.    to   Robey   St 


4.S00   lin.   ft.    sandstone  curb    (5"x30")..$  -70 

l.OSO  cu.  ft.  concrete  curb  wall .70 

200    sq.    ft,    concrete    sidewalk .20 

7.700    sq.    yds.    creosoted    wood    block..  3.00 

14  new  catch  basins 45.00 

21    old    catch    basins 20.00 

1  old  manhole  to  be  adjusted 5.00 

21    new   covers   with   iron   lids 10.00 

240  lin.   ft.   9-in.   tile   pipe .75 

12    iron    gratings 10.00 

Total 2S.3S9.00 

Berteau  Ave..   Clark  St.   to  Ashland  Ave, 
2,600  lin.   ft,   combination  curb  and  gut- 

.    ter     $  .615 

1,000  sq.  ft.  concrete  sidewalk .20 

4.200    sq.    ft.    asphalt    on    6-in.    concrete 

base     l.SO 

4    new    catch    basins 45.00 

6  old  catch  basins  to  be  adjusted 20.00 

6  old  manholes  to  be  adjusted 5.00 

6    new    covers   with    iron    lids 10.00 

40  lin.   ft.   9-in.  tile  pipe .75 

Total     9.619.00 

®Parker  Washington  Co.: 

California  Ave,.  35th   St,   to   39th   St. 
4,770    lin.    ft.      combination      curb      and 

gutter     S 

800    sq.    ft.    concrete    sidewalk 

7,880    sq.    yds,    brick    pavement 

2  new   catch   basins 

19  old  catch  basins  to  be  adjusted 

12   old   manholes  to  be  adjusted 

12    new   covers  with    iron    lids 

300    lin.    ft.   9-in.    tile   pipe 

19    iron    gratings 


6  new  catch  basins 45.00 

10  old  catch  basins  to  be  adjusted 20.00 

19  old  manholes  to  be  adjusted 5.00 

4  new  covers  with  iron  lids 10.00 

20  lin.    ft,    9-ln.    tile    pipe .75 

16  iron  gratings    10.00 

Total     17,909.85 

Park   Ave.,   Belt  Ry.   to  48th  Ave. 

2,620  lin.   ft.   combination  curb  and  gut- 
ter      $ 

900   cu.   yds.    earth   cutting 

150    sq.    ft.    concrete    sidewalk 

4,120    sq.     yds.     asphalt 

5  new    catch    basins 

8  old  catch  basins  to  be  adjusted 

8    old    manholes    to    be    adjusted 

3  new   covers  with   iron   lids 

12   lin.   ft.    9-in.   tile   pipe 

8    iron    giatings    

Total     9,581.20 

Rhodes  Ave.,   60th   St.   to  61st   St. 

1,260  lin,  ft,  combination  curb  and  gut- 
ter     $ 

50  sq,   ft,   concrete  sidewalk 

1,900    sq.    yds,    asphalt 

4  old  catch  basins  to  be  adjusted 

4  old   manholes   to   be   adjusted 

5  new  covers  with  iron  lids 

.SO   lin.    ft.    9-in,    tile   pipe .75 

4  iron   gratings 10. 00 

Total     4.440.90 

Sawyer    Ave.,    Fullerton    Ave.    to    Wrightwood 

Ave. 

2,500  lin.   ft.   combination   curb  and  gut 

ter     

50   sq,    ft.    concrete    sidewalk 

3,740    sq.     yds.    asphalt 

5  new  catch  basins 

4  old   catch  basins   to  be  adjusted 

8  old  manholes  to  he  adjusted 

4    new    covers    with    iron    lids 

60  lin.   ft.   9-in.   tile  pipe 

4    iron    gratings 

Tot,aI     S.572.S0 

Sawyer  Ave.,  Wrightwood  Ave.   to  Milwaukee 

-A.ve. 

1,320  lin.  ft.  combination  curb  &  gut- 
ter     : 

1,100    cu.    yds.    earth   cutting 

50   sq.    ft.    concrete   sidewalk 

2,040    sq.    yds.    asphalt 

4  new  catch  basins 

2  old   catch  basins  to  be  adjusted 

4  old  manholes  to  be  adjusted 

1  new  cover  with  iron  lid 

20    lin.    ft.    9-in.    tile    pipe 

2  iron    gratings 

Total     4.859,80 

2:Srd  St,.  Rockhill  St.   to  Washtenaw  Ave, 

1,200  lin.  ft.  combination  curb  and  gut- 
ter     J 

100    sq.    ft.    concrete    sidewalk 

1.900    sq.    yds.    asphalt    

2    new    catch    basins 

4  old  catch   basins  to  be  adjusted 

4  old  manholes   to  be  adjusted    

4   new  covers  with  iron  lids 

10  lin.   ft.   9-in,   tile  pipe 

4     iron     gratings 

Total     

29th   St.  Throop  St.   to  Halsted  St. 

1,380  lin.  ft.  combination  curb  and  gut 
ter    

620   lin.    ft.    concrete   gutter 

100  sq.    ft.    concrete  sidewalk 

4,000     sq.     yds     asphalt 

2    new    catch    basins 

7   old   catch    basins   to   be  adjusted 

10   old   manholes   to   be  adjusted 

7   new   covers   with   iron    lids 

140    lin,    ft,    9-in,    tile    pipe 

4     iron     gratings 


ter 


.55 

.18 

2.09 

45.00 

20.00 

5.00 

10.00 

.75 

10.00 

Total    T " 20.301.70 

©American    Asphalt    Paving   Co.: 
Huron   St.,    51st   Ave.    to   52nd   Ave. 
1,170  lin.    ft.   combination   curb  and  gut- 
ter      % 

270  cu.  yds.  earth  cutting .2= 

1,660    sq,    yds    asphalt „.,.■'•"? 

Total     3,63d,45 

Lubeck  St..   Robey  St.   to  Western  Ave. 
5,050  lin.  ft.  combination  curb  and  gut- 
ter      

60  lin.   ft.  concrete  gutter 

250  sq.   ft.   concrete  sidewalk 

8,030    sq,    vds.     asphalt 


.595 


.615 

.38 

.20 

1,71 


.58 

.25 

.20 

1.73 

45.00 

20.00 
5.00 

10.00 
.75 

10.00 


.565 

.20 

1.81 

20.00 

5.00 

10.00 


.61 

.20 

1.72 

45.00 

20.00 

5.00 

10.00 

.75 

10.00 


.65 

.30 

.20 

1.72 

45.00 

20.00 
5.00 

10.00 
.75 

10.00 


.615 

.20 

1.72 

45.00 

20,00 

5,00 

10,00 

.75 

10.00 

4,303.50 


.70 

.10 

.15 

1.26 

45.00 

20.00 

5.00 

10.00 

.  i  ."* 

10.00 

200,00 

.62 

.36 

.20 

1.75 

45.00 

20.00 

5.00 

lO.OU 

.75 

10.00 

Total  r.'..'.':7. 8,593.80 

®J.  A.   Sackley  Co. 

Trov  St.   Elston   Ave.    to  Waveland  Ave. 
2,490    lin.    ft,    sandstone    curb    (5"x30")..$ 

1,200    cu.    yds.    earth    cutting 

500  sq.   ft.   concrete  sidewalk 

4.450    sq.    yds.    macadam    (S-S-SVz) 

4  new  catch  basins 

13  old  catch  basins  to  be  adjusted 

10  old  manholes  to  be  adjusted 

1  new    iron    cover   with    iron    lid 

60   lin.    ft.    9-in,    tile   pipe 

11  iron    gratings 

Total     ° 

©American  Asphalt  Paving  Co,; 
Whipp   St..    Fillmore   St.    to   12th    St. 

1,200    lin.    ft.   combination  curb  and  gut- 
ter   5 

100  sq.  ft.   sidewalk • 

1,800  sq.   yds.  asphalt 

2  new  catch  basins 

4  old  catch  basins  to  be  adjusted 

4  old  manholes  to  be  adjusted 

4  new  covers  with  iron  lids   

10   lin.   ft,   9-in,   tile   pipe 

*  T™Si'"'^''"f  :::::::::::::::::;::;■••••  ^.oss.so 

Wilton   Ave..   Corneiia  Ave.    to  Sheridan  Rd, 

5,050  lin.  ft.  combination  curb  and  gut- 
ter     » 

150  lin.    ft.   concrete  gutter 

1,000   sq.    ft.    concrete  sidewalk 

8,000   sq.    yds    asphalt 

4    ! '-w   catch   basins 

16  -i,i  catch  basins  to  be  adjusted 

22  oid  manholes  to  be  adjusted 

2  new   covers  with  iron  lids 

30   lin.    ft.    :i-in,    tile   pipe 

iro!i    gratings 


.61 

.20 

1.70 

45.00 

20.00 

5.00 

10.00 

.75 

10.00 


.565 
.36 
.20 
l.Sl 

45.00 

20,00 
5,00 

10.00 
.75 

10.00 


.61 

.49 

.20 

1.74 

45.00 

20.00 
5.00 

10.00 
.75 

10.00 


4.000  cu.   yds.    earth   cutting 

150    sq.    ft.    concrete    sidewalk.. 

6,670   sq.    yds.    asphalt 

5   new   catch   basins 

1  old  catch  basin  to  be  adjusted 

2  old   manholes   to   be  adjusted 

1  new  cover  with  iron  lid 

30  lln.   ft.   9-ln.  tile  pipe 

1    iron    grating    irrsnon 

•pQ^f^j    10,680.90 

Waveland   Ave.   System. 

12,110  lin.  ft.  combination  curb  and  gut- 
ter    * 

9,000  cu.   yds.    earth  cutting 

1,000    sq.    ft.    sidewalk 

15,960    sq.    yds.    asphalt 

24  new  catch  basins 

35  old  catch  basins  to  be  adjusted 

37  old   manholes  to  be  adjusted 

5  new  covers  with  iron  lids 

360  lin.  ft.  9-in.  tile  pipe 

34    iron    gratings 


.52 

.30 

.20 

1.74 

35.00 

20.00 
5.00 

10.00 
.75 

10.00 


.615 

.30 

.20 

1.74 

45.00 

20.00 

5.00 

10.00 

.75 

10.00 

20.983.65 


-     11  -'-.     foi'iiiiitz..= ieo;;0  7t; 

ipQlj^j    la,2o9.  to 

Avoiidale   Ave.    System. 
5.160  lin.  ft.  combination  curb  and  gut- 


Total  "..::::.::::;;:.....- 39,352.00 

Mai'shfield  Ave.  System,  66th  St.,  67th  St.,  etc, 
5,670  lin.  ft.  combination  curb  and  gut- 

'ter    

1.000  cu.  yds.  earth  cuttmg 

800   sq.  ft.   concrete  sidewalk 

8,S40  sq.   yds.  asphalt 

6   new  catch  basins 

20  old  catch  basins  to  be  adjusted 

10   old   manholes 

10  new  covers  with  iron  lids 

1,000  lin.  ft.  9-in.  tile  pipe 

4    iron   gratings 

Total     

Indiana. 

^Bids  will  be  received  until  1  p.  m.,  Jan. 
21,  by  Board  of  County  Commissioners  at 
Frankfort,  Ind.,  for  the  construction  of  two 
gravel  roads.  Charles  F.  Cromwell  is  Auditor 
of    Clinton   County. 

©The  county  commissioners  at  Muncie,  Ind., 
have  awarded  the  contract  for  the  construction 
of  two  miles  of  brick  roadway  in  Delaware 
county,  connecting  the  present  brick  road  ex- 
tending from  the  center  of  IMuncie  along  the 
Middletown  road  for  two  miles,  to  William 
Birch  for  $42,000. 

®W.  A.  Woodward,  Ossian,  Ind.,  has  been 
awarded  the  contract  by  the  county  comrriis- 
sioners  at  Bluffton,  Ind.,  for  the  construction 
of  three  gravel  roads  in  Wells  County  for 
$10,039.     Bids  were  opened  Dec.  29. 

©The  county  commissioners  at  Bluffton, 
Ind.,  have  awarded  the  contract  for  the  con- 
struction of  two  gravel  roads  in  Wells  County 
to  Charles  North  of  Bluffton  for  $4,960.  Bids 
were  opened  Dec.  29. 

©The  board  of  public  works  of  Gary,  Ind., 
has  awarded  the  contract  for  paving  Massa- 
chusetts St.  from  22nd  to  25th,  and  22nd  Ave. 
from  Massachusetts  to  Jefferson  St.,  to  S.  A. 
Smith, 

®The  board  of  public  works  of  Gary,  Ind,, 
has  awarded  the  contract  for  the  construction 
of  17th  Ave.,  from  Georgia  to  Madison  St., 
to  P.  T.  O'Brien,  and  the  contract  for  the 
construction  of  Hart  St.,  in  Tolleston,  to  M. 
D.   Heiny. 

©Hutzell  &  Wolfeale,  Markle,  Ind.,  have 
been  awarded  the  contract  for  constructing  6 
miles  of  stone  road.  Bids  were  opened  Jan.  4 
by  John  W.  Weaver,  Auditor  of  Huntington 
County. 

©The  County  Commissioners  at  Wabash, 
Ind.,  have  awarded  the  contracts  for  two 
macadam  roads,  bids  for  which  were  received 
Tan.  3,  as  follows;  One  road  to  Geo.  M. 
Sewelh  Laketon,  Ind.,  at  $9,200;  one  road  to 
Wm.    Reffert,    Monroe,    Ind.,   at   $10,434. 

©The  County  Commissioners,  Indianapolis, 
Ind.,  have  awarded  the  contract  for  furnish- 
ing 309  carloads  of  stone  to  be  used  in  im- 
proving highways  to  the  .A.  F.  Zearing  Con- 
tractor's Supply  Co.,  at  $11,858.  The  other 
bidders  were  A.  B.  Meyer  Co.,  $13,776;  Frank 
M.    Dell,   $12,488. 

©Advices  from  Mt.  Vernon,  Ind.,  state  that 
the  petition  of  the  citizens  of  Smith  township, 
in  the  northern  part  of  the  county,  for  a  13- 
mile  graveled  road,  has  been  granted.  The 
road  bed  is  to  be  graveled  9  ft.  wide  and  \2 
ins.  deep  in  the  center. 

©The  contract  for  the  construction  of  the 
Parsons  et  al.  and  McPherson  et  al.  roads  in 
Barr  tow^nship,  Daviess  County,  Ind.,  has  been 
awarded  to  M.  H.  Wilson,  Montgomery.  Ind 
at  $10,201.  The  work  includes  3  miles  of  road 
grading  and  graveling.  Thomas  Nuget  is. 
Countv  Auditor.     Bids  were  opened  Jan.  3. 


•J"  indicates  work  now  open  for  bids.      ®  indicates  a  contract  let  recently. 
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®The  contract  for  the  construction  of  tlie 
gravel  road  on  the  line  between  Pike  and 
Steuben  townships  in  Warren  County,  for 
which  bids  were  received  until  1  p.  m.,  Jan. 
2,  by  the  Board  of  County  Commissioners, 
was  not  let.  According  to  recent  advices  from 
Williamsport,  Ind.,  a  change  will  be  made  in 
the  specifications  before  the  work  is  readver- 
tised. 

®The  contract  for  the  construction  of  the 
William  Bunger  et  al.  gravel  road^  for  which 
bids  were  received  until  Jan.  2,  has  been 
awarded  to  John  S.  Rogers,  Bloomington. 
Ind..  at  $4,744.  The  work  includes  grading 
and  placing  metal  on  gravel  road,  "2  miles  in 
length.     Horace  Glakely  is  County  Auditor. 

It  is  reported  that  business  men  of  LaPorte, 
Ind.,  are  contemplating  a  campaign  for  the 
construction  of  a  macadam  road  from  La- 
Porte  to  the  Starke  county  line,  a  distance  of 
20  miles,  through  Center,  Scipio,  Noble  and 
Hanna  townships,  connecting  with  the  stone 
road  to  Knox. 

Bids  were  opened  Jan.  3  by  Ellis  S.  Rees, 
County  Auditor,  Winimac,  Ind.,  for  the  im- 
provement of  two  public  highways.  No  con- 
tracts were  awarded. 

No  bids  were  received  Jan.  3  by  the  Board 
of  County  Commissioners,  Martinsville,  Ind., 
for  the  construction  of  the  highway  improve- 
ments in  Adams  township. 

Iowa. 

®The  city  council  of  Siou.x  City,  la.,  has 
awarded  the  contract  for  the  paving  of  the 
streets  from  Sixth  to  14th,  inclusive,  between 
Pearl  and  Jackson  Sts.,  to  Flinn  &  Hanlon  for 
$1.18  per  sq.  yd.  for  concrete,  and  $1.23  for 
corrugated  concrete.  The  total  cost  involved 
is  about  $36,000.  About  31,000  yds.  of  pave- 
ment will  be  placed. 

Mayor  Maloney  of  Council  Bluffs,  la., 
is  advocating  the  passage  of  a  resolution  or- 
dering East  Pierce  St.  and  McPherson  Ave. 
paved  to  the  cemetery  within  ne.xt  month. 

The  city  council  of  Mason  City,  la.,  has  in- 
structed the  city  solicitor  to  draw  up  resolu- 
tions for  the  paving  with  cement  of  Washing- 
ton St.,  from  Marna  to  Ada ;  Washington, 
State  to  Fifth;  Fifth,  Washington  to  Adams; 
State,  Washington  to  Adams,  with  brick; 
Michigan,  Fourth  to  Fifth;  Micliigan,  State 
to  Eighth,  and  Seventh,  Washington  to  Michi- 
gan. Most  of  the  work  will  be  of  concrete 
paving. 

City  Council  of  Des  Moines  has  approved 
specifications  for  seven  stretches  of  paving  to 
be  laid  next  year.  They  are  as  follows :  Sheet 
asphalt  from  Walnut  to  Mulberry  Sts.  on  Uth 
St.;  sheet  asphalt  from  Itith  to  18th  Sts.  on 
Center  St. ;  creosote  blocks  from  Vine  to  Elm 
on  4th  St. ;  creosote  blocks  from  Locust  St. 
to  Grand  Ave.  on  10th  St. ;  sheet  asphalt  from 
Maple  to  Lyon  Sts.  on  (jth  Ave. ;  concrete  in 
east  and  west  and  north  and  south  alleys  be- 
tween 10th  and  11th  Sts.  from  Locust  to  Wal- 
nut  Sts. 

A  mass  meeting  of  the  citizens  of  Jeft'erson 
and  Port  Louisa  townships,  according  to  ad- 
\  ices  from  Wapello,  la.,  was  recently  lield  in 
the  city  hall  to  discuss  the  matter  of  building 
a  new  road  east  from  the  bridge  crossing  the 
I'lwa   River. 

Kansas. 

l-'armers  north  of  Hutchinson,  Kan.,  are  agi- 
tating the  improvement  of  the  Plum  St.  road 
and  the  Monroe  St.  road  tli rough  the  sand 
hills. 

Kentucky. 

.\dvices  from  Jeffersonville.  Ky.,  state  that 
an  election  was  recently  held  near  Otto  on 
the  question  of  building  a  free  gravel  road 
through  a  part  of  Owen  township. 

Michigan. 

A  resolution  has  been  introduced  in  the  city 
council  of  Battle  Creek,  Mich.,  providing  for 
the  submission  to  the  voters  the  question  of 
raising  the  bonding  limit  from  $12.5,000  to 
$250,000  for  street  paving. 

The  county  road  commission.  Houghton, 
Mich.,  is  working  on  plans   for  the   improve- 


ment 01  tho  highway  beiuoi;  Hancock  and 
Calumet.  Work  on  the  roarl  a  ill  begin  with- 
in a  month  or  two,  .md  wi'.l  !«•  the  first  road 
to  be  built  m  M.jiighl.,.n  r.,,iii)iv  under  the 
county  road  sjsteni. 

The  Board  uf  Trade  o(  Boyiio  City,  Midi., 
IS  petitioning  the  Supcrvisors'with  a  view  of 
bringing  the  matter  of  inaugurating  a  county 
road   system   before  the  t.-ixpayers   for  a  vote. 

Mississippi. 

All  election  is  to  be  held  in  Lincoln  Couiitv, 
Brookhaven,  Miss.,  l..  vote  on  issuing  bonds 
in  the  sum  of  $100,00o  to  be  used  in  the  con- 
struction of  good  roads.  The  citv  of  Brook- 
haven  is  located  in  the  district  where  the  elec- 
tion is  to  be  held,  and  the  plan  proposed  is 
to  construct  a  modern  system  of  public  high- 
ways radiating  in  all  directions  from  this 
municipality. 

The  Board  of  Supervisors  of  Harrison 
County,  Gulfport.  Miss.,  have  sold  $50,000 
road    bonds   issued '  for   District   2. 

The  County  Supervisors  at  Brookhaven 
have  authorized  the  issuance  of  $25,000  wortli 
of  bonds  for  the  purpose  of  building  and 
maintaining  good  roads  in  the  third  supervisor 
district  of  the  county. 

Missouri. 

©The  Board  of  Public  Improvements  of  St. 
Louis,  Mo.,  has  awarded  street  sprinkling  con- 
tracts as  follows:  1,  Heman  Construction  Co., 
$3,600;  2,  Stephen  J,  Ratican,  $5,113;  3,  same, 
$6,013;  4,  Peter  Fabick,  $4,4!I0 ;  5,  William 
H.  Redemeyer,  $7,300;  6,  Timothy  E.  Cava- 
na.gh,  $9,189;  7,  William  H.  Redemeyer, 
$7 ,.190;  8,  Heman  Construction  Co.,  $9,500;  9, 
William  H.  Redemeyer,  $9,000;  10  same, 
$9,800;  11,  Stephen  J.  Ratican,  $5,2'l3;  12. 
William  H.  Redemeyer,  $9,700;  13,  same. 
$4,800;  14,  same,  $6,800;  15.  same,  $8,978;  16, 
Timothy  E.  Cavanagh,  $7,800;  17,  William  H. 
Redemeyer,  $7,090;  18,  same,  $5,700;  19,  He- 
man  Construction  Co.,  $5,400;  20,  William 
Cogan,  $6,475;  21,  William  H.  Redemeyer, 
$5,890 ;  22,  James  Davis  Contracting  Co., 
$4,777 ;  23,  John  McMahon,  $3,517 ;  24,  Charles 
A.  Kalbfell,  $4,9.50;  25,  Stephen  J.  Ratican, 
$7,513 ;  26,  same,  $5,713 ;  27,  James  Davis  Con- 
tracting Co.,  $5,.500;  28,  William  H.  Rede- 
meyer, $4,000;  29,  same,  $1,900;  30,  William 
Cogan,  $6,200;  31,  William  H.  Redemeyer, 
$9,500;  32,  Frank  A.  Stiers,  $.5,499;  ,33,  Wil- 
liam H.  Redemeyer,  $4,700;  .34,  same,  $.5,800; 
35,  Frank  Stiers,  $8,730;  36,  William  H.  Rede- 
mever,  $8,100;  37.  same.  $6,400:  38,  same. 
$6,370;  39,  Stephen  J.  Ratican,  $4,213;  40. 
same,   $8,813.     Total,   $260,436. 

The  Board  of  Public  Works  of  Kansas 
City,  Mo.,  has  adopted  plans  and  specifications 
for  the  grading  of  24th  St.  from  Main  St.  to 
Grand  .Ave. 

Nebraska. 

The  city  council  of  Omaha.  Neb.,  has  passed 
an  ordinance  providing  for  the  paving  of  16th 
St.,  from  Farnam  to  Leavenworth  .Sts..  with 
creosoted   blocks. 

The  city  of  Hastings.  Neb.,  sold  bonds  Jan. 
9  to  the  amount  of  $12,000  for  the  construc- 
tion of  pavement  in  Districts  Nos.  9  and  10. 
District  No.  9  includes  the  territory  between 
Second  St.,  Burling  and  Bri.ggs  Aves..  and 
District  No.  10  includes  that  between  Belle- 
vue  .-Xve.,  First  and  Second  Sts. 

New  York. 

<SThe  Town  Board  of  Mount  Pleasant  lias 
awarded  the  contract  for  improving  the  high- 
wavs  known  as  Columbus  .\\e.  and  Commerce 
Ave.  to  Molloy  Sr  Murray,  lor  $45,000.  Co- 
lumlius  Ave.  is  located  at  Valhalla,  and  is 
1.66  miles  in  length.  The  road  to  be  improved 
on  Commerce  .Ave.  slarl^  from  where  it 
crosses  the  New  York  t'enlral  &  Hudson 
River  Railroad  tracks  at  Kcnsico  Cemetery, 
and  runs  northerly  to  Bmadway  at  Haw- 
thorne, a  distance  of   1.78  miles. 

The  Board  of  .Supervisors  at  Lockport  have 
passed  a  resolution  to  improve  Carmon  road 
from  Ridge  Road  10  .Miihllriiort.  a  distance  of 
2  miles.  The  county  aiiii  t.nvn  benefited  will 
bear  the  expense,  the  state  having  no  share. 
The  county  superintendent  of  highways  will 
prepare  the  plans. 


North   Carolina. 

Citizens  of  Wake  County,  Raleigh,  N.  C, 
have  decided  to  ask  the  approaching  legisla- 
ture for  a  special  Wake  county  act  providing 
for  a  $300,000  bond  issue  for  road  building 
to  extend  into  every  section. 

Ohio. 

•{•Bids  will  be  received,  it  is  said,  until  Jan. 
14,  by  James  C.  Wonders,  State  Highway 
Commissioner,  Columbus,  O.,  for  building  one 
mile  of  macadamized  road  in  Goshen  town- 
ship. The  road  will  extend  from  Mechanics- 
burg  ;ind   is  estimated  lo  cost  about  $7,984. 

^Bids  will  be  received  until  noon,  Jan.  20, 
by  Biiard  of  County  Commissioners,  Cincin- 
nati, ()..  for  the  extension  and  improvement 
of  Hillside  .Ave.,  from  .Vnderson  Ferry  east- 
wardlv  in  Helhi  township.  Fre<i  Dreihs  ii^ 
Clerk.' 

®J.  T.  Lynch,  Flint,  Mich.,  has  been 
awarded  the  contract  by  the  city  of  Circleville 
for  paving  Court  .St.  The  work  includes  41,- 
883  sq.  yds.  of  vitrified  brick  with  asphalt 
filler  and  two  small  sewers.  The  contract 
price  was  $73,052.     Bids  were  opened  Jan.  3. 

®The  contract  for  building  a  stone  road  in 
Jolinson  township  beginning  at  the  township 
line  inside  the  corporation  line  of  St.  Paris 
and  extending  north  V2  mile,  has  been  awarded 
to  F.  A.  Gearhart,  of  St.  Paris,  at  $1,126. 

®The  County  Commissioners,  Columbus,  O., 
have  awarded  to  J.  W.  Jewett,  Worthington. 
O.,  at  $13,000.  the  contract  for  resurfacing  the 
North  High  St.  road  extension  from  the  cor- 
poration  line  to  Worthington  with  tar  finish. 

®The  contract  for  laying  sewer  pipe  in  In- 
dependence Road  No.  i  has  been  awarded  by 
the  County  Commissioners.  Cleveland,  O.,  to 
the  Asphalt  Block  Paving  Co.,  Toledo,  O.,. 
Frank  R.  Lander  is  County  Engineer.  Bids 
were  opened  December  31.  J.  F.  Goldenbogeu 
is  Clerk. 

The  council  committee  of  tlic  city  council 
of  Canton,  O.,  recommends  the  paving  of 
East  Third  .St.  Phil  H.  Weber  is  city  engi- 
neer. 

Attorney  F.  J.  Hanlon  has  asked  the  Ken- 
ton county  commissioners  to  adopt  a  resolu- 
tion providing  for  the  purchase  of  the  Bank- 
lick  turnpike  for  $17,500.  The  question  of 
buying  the  pikes  of  the  county  and  abolishing 
toll  gates  has  been  agitated  for  some  time  in 
Kenton  county. 

The  county  commissioners  at  Lisbon,  ().,. 
have  filed  with  the  state  highway  commission 
two  petitions  presented  to  them  by  property 
owners  in  Elkton  township  who  desire  state 
aid  in  improving  the  roads  in  front  of  their 
properties. 

Early  this  year  the  city  uf  Cleveland,  O., 
will  ask  for  bids  for  the  paving  of  33  streets 
at  an  estimated  cost  of  $600,000.  The  city 
plans  lo  expend  $1,100,000  for  street  paving, 
durin.g  the  year.  Robert  Hoffman  is  city  en- 
gineer. 

The  lowest  bidders  for  three  sections  of  the 
.-\kron-Hudson  Road  were  as  follows :  Sec- 
tion 1,  McShaffrey  &  Son.  of  Akron,  at  $38,- 
682.  Section  3,  Vildes  &  Davidson,  Akron,  at 
$63,264.  Section  5.  Paul  &  Henry  of  Barber- 
ton,  at  $106,652.    The  road  is  to  be  14  ft.  wide. 

.Steps  will  probably  be  taken  shortly  by  H.  F. 
Ducsing,  Director  of  Public  Service,  Youngs- 
town,  O.,  for  securing  two  additional  street: 
fiushers. 

Village  of  Monlpelier,  O.,  will  hold  a  special 
election  on  Jan.  31  to  vote  on  the  proposition- 
to  issue  bonds  for  the  purpose  of  paving- 
Empire  St.  and  Main  St.  from  the  east  side 
of  Monroe  St.  to  the  east  corporation  line. 
.'\ccording  to  the  estimates  furnished  by  Riggs 
&  Sherman,  Engineers,  Toledo,  the  pavin.g 
will  cost  from  $50,000  to  $70,000,  according  to- 
the  paving  constructed.  Estimates  were  fur- 
nished for  brick,  asphalt  and  treated  macadam- 
pavement.  .According  to  present  plans  the 
villa.ge  will  pay  the  cost  of  street  intersections 
and    15  per  cent  of  the  frontage. 

Oklahoma. 

The  Chamber  of  Commerce  of  Chickasha, 
Okla.,  has  launched  a  movement  to  improve 
the  county  roads  in  Grady  count)-.  F.  V..  Col- 
by is  eily  engineer  of  Chickaslia. 


•J*  indicates  work  no-w  open  for  bids.       n  indicates  a  contract  let  recently. 
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Oregon. 

The  following  bids  have  been  received  by 
tlic  City  F.xecutive  Board  of  Portland,  Ore., 
for  street  improvement  work:  East  4(ith  St.. 
Sradinj-  and  concrete  curbs  and  walks,  Gie- 
bisch  &  Joplin,  $l,."i.'il  ;  East  4oth  St.,  grading 
and  concrete  curbs  and  walks,  Giebiscli  &  Jop- 
lin, $780:  East  Sherman  St..  grading  and  con- 
crete curbs  anil  walks,  J.  M.  Manning,  $2,208 ; 
Princeton  St..  uradiug  and  concrete  curbs  and 
walks.  Bediill  Pros.  $."..00(i,  K.  J.  Debuhr  $1,- 
iiP'i:  Schiller  St.  from  Marguerite  to  East  41st, 
grading  and  concrete  curbs  and  walks,  Gie- 
bisch  i^t  Joplin  $.">,."it)^,  Joplin  &  Meeks  $."),L'78; 
Ea.st  •"i.'Ul  St.,  grading  and  concrete  curbs  and 
walks,  O.  Paufseu  $!".."<><>*,  Bechill  Pros..  $4.!)73; 
East  l.">th  St.,  gradim-  and  concrete  curbs  and 
walks.  Bechilf  Rros.^  $1,572:  East  .Vlth  St.. 
grading  and  concrete  curbs  and  walks,  J.  AI. 
Manning,  $4,;W9. 

Pennsylvania. 

It  is  reported  tliat  tlie  Pennsylvania  Rail- 
road will  pave  the  subway  under  its  tracks  at 
Marysville.  Pa .  with  Belgian  blocks  early  in 
the  spring. 

The  city  administration  of  Philadelphia. 
Pa.,  has  decided  to  postpone  opening  propos- 
als for  ne.xt  year's  paving  pending  judicial 
decision  in  the  current  street  repair  in- 
junction suits.  The  street  repair  proposals 
for  1011  represented  a  total  estimated  expen- 
diture of  about  $1,000,000,  including  $.")00,0i)0 
for  repair  of  streets  occupied  by  street  rail- 
way tracks. 

The  citizens  of  Swissvale,  Pa.,  at  a  recent 
■election  defeated  a  bond  issue  to  the  amount 
of  $100,000  for  street  improvements  and  sew- 
erage. 

The  city  of  Philadelphia  lias  purchased  ,i 
tract  of  almost  "20  acres  at  (!7th  and  Race  Sts. 
for  a  consideration  of  $Il-"),iioO.  The  ground 
was  acquired  by  the  city  for  tlie  Cobb's  Creek 
Parkway. 

Tennessee. 

Laf.ayetle  Turnpike  (.'.>.  i^i  .Macon  County. 
has  been  incorporated  with  a  capital  stock  of 
$.5,000.  the  incorporators  being  M.  S.  Wood- 
more.    \V.     T.    Gray,    Prentice    Harlan.    John 


Parker,   John    1..    Holland   .incl   J.\me>    I'.    Sul 
livan. 

The  State  has  granted  an  amendment  to  tlie 
charter  of  the  Hartsville  &  Lafayette  Turn- 
l)ike  Co..  authorizing  it  to  extend  its  line  of 
road. 

Willard  Turnpike  Co.  of  Trousdale  County, 
has  been  ch;irtered  with  a  capital  stock  of 
$4,1)00. 

Texas. 

•J'Bids  will  be  received  until  'l  p,  m.,  Jan. 
24,  by  City  Council,  Millshoro.  Tex.,  for  brick, 
bitulithic  and  concrete  amounting  to  about  31,- 
•'lOO  S(|.  yds.  Plans  are  on  file  at  the  citv  ball 
or  at  the  office  of  E.  1..  Halton,  l\ngiiieei"  Dal- 
las.  Tex. 

®.-\dvices  from  Denismi,  Tex.,  state  that 
the  contract  has  been  let  and  the  work  started 
Jan.  2  for  the  good  roads  work  by  the  South- 
western Surety  Insurance  Co.,  to  Roberts  & 
McSpaddin  of  Vinita,  Okla,  'The  work  is  to 
lie  completed  within  the  two  years  allowed  by 
the  original  contract,  which  was  awarded 
Dciuiis   McNerney. 

®The  Municipal  Commissioners  of  Dallas 
have  awarded  the  contract  for  the  paving  of 
South  H;irwood  .St.  to  the  Texas  Bitulithic 
Co.  Tlie  paving  is  to  extend  from  Jackson  St. 
to  h'orest  .Ave.,  and  upon  request  of  the  prop- 
erty owners  is  to  be  of  bitulithic.  It  will  be 
on  a  o-in.  concrete  base.  The  contract  em- 
braces 27.9.51  sq.  yds.,  or  more  than  Wz  miles 
of  30-ft.  roadway.  The  total  cost  with  five- 
year  maintenance  will  be  $04.102.0.5,  with  a 
possible  additional  $.5,000.  according  to  the  sort 
of  stone  selected  for  the  surfacing.  The  bids 
received  were:  Texas  Bitulithic  Co..  for  brick 
on  .5-in.  .gravel  concrete  foundation,  $78,2!)4.7ii 
without  maintenance.  $81,080.80  for  five-year 
maintenance :  for  bitulithic  without  main- 
tenance $62,2.30.01,  with  live-vear  main- 
tenance $64,102.05,  with  additional  $3,417.82 
for  .Arkansas  tap  rock  and  $4,638.47  for  Llano 
granite.  Stevens  Construction  Co.,  brick  with- 
out maintenance  $74,u86.75.  with  five-year 
maintenance  $75.484.30 :  for  rock  asphalt  with- 
out maintenance  $-58,280.80,  with  five-year 
maintenance  $(iO,731.IO:  for  asphaltic  concrete 
$.50,510.45  witliout  maintenance.  $60,731.1(1  witli 
five-vear   guarant\'. 

.\  "$150,000  bond  issue  of  b'ort  Beiul  County. 


Richmond,  lex.,  has  lieen  registered.  These 
bonds  have  been  issued  by  Road  District  No.  1, 
lying  between  Richmond  and  the  Harris  coun- 
ty line.  The  bonds  have  been  sold  and  among 
the  i)rojected  improvements  is  to  gravel  and 
shell  the  jjublic  ro;id  from  Richmond  to  the 
Harris  county  line  below  Missouri  City.  The 
road  has  been  graded  and  is  now  ready  for  the 
gravel  and  shell.  George  C.  Baker,  Richmond, 
is  County  Judge. 

Virginia. 

The  Town  Council  of  llanisburg,  V'a.,  has 
instituted  condemnation  proceedings  against 
the  old  Woodson  &  .Mhert  stable  property. 
The  town  will  purchase  the  property  for  the 
purpose  of  liuilding  an  approach  to  the  new 
$.'i(i.iMHi  Baltimore  &  Oliio  passenger  depot, 
uhicli  will  be  ready  for  use  in  a  few  weeks. 
Washington. 

•J«llifls  will  he  reieurd  until  2  p.  m..  Jan. 
It<.  ])y  Slate  Highway  B(.iard,  Olymjiia,  Wash., 
for  charing,  grubbing,  grading,  draining  and 
inacadamizing  State  .\\(\  Road  .Mo.  0!l,  known 
as  the  McDonald  Road,  in  Walla  Walla 
County. 

®Tlie  Slate  Highway  Board  at  Olympia  has 
awarded  the  contract  for  .a  State  road  four 
miles  in  length  east  of  Tonasket,  in  Okano- 
gan County  to  Wood  &  Rnbert  at  $5,(HI(t. 

Canada. 

It  is  reported  the  Ontario  government  will 
take  steps  to  build  a  highway  in  the  Domin- 
ion, within  a  short  time,  to  extend  between 
Windsor  and  Niagara  l-'alls,  with  branches  to 
Hamilton  and  Toronto. 

The  Province  of  British  Columbia  contem- 
plates the  expenditure  of  $4, .500,000  in  road 
building  this  coming  spring  and  summer. 
.Among  the  roads  to  be  built  is  the  road  lead- 
ing to  the  recently  established  Battles  Lake 
National  Park  reserve  on  Vancouver  Island. 
Richard  McBride  is  premier  of  the  province 
and  Thomas  Taylor  is  minister  of  public 
works. 

According  to  information  received  from 
Victoria.  B.  C.  the  Vancouver  Island  Devel- 
opment League  is  taking  up  the  proposal  for 
the  construction  of  a  through  trunk  road 
from  Victoria  to  Barklev  Sound. 


BRIDGES— STEEL       AND       CONCRETE 


California. 

Information  received  from  Stockton.  Cal.. 
states  that  bids  for  the  construction  of 
three  bridges  on  Coggswell  Road  north  of 
Peters  were  received  by  the  Board  of 
County  Supervisors  as  follows:  F.  E.  Mc- 
Intire,  $3,948:  F.  H.  .Martin.  $4,120;  M.  R. 
White.  $3,855;  H.  Wait.  $3,749;  W.  J. 
O'Brien.  $3,942. 

Plans  have  been  prepared  by  S.  H.  Fin- 
ley,  C.  E.,  Santa  .Ana.  Cal.,  for  the  con- 
struction of  a  highway  bridge  to  be  built 
at  Newport  Bay  for  the  i)urpose  of  con- 
necting Balboa  Island  with  the  main  land 
The  structure  will  be  owned  jointly  by  the 
county  of  Orange  and  the  town  of  New- 
port Beach  and  private  parties.  It  w'ill  be 
180  ft.  long  and  will  be  built  of  reinforced 
concrete  or  with  concrete  abutments  and 
steel  trusses.  Permission  for  the  improve- 
ment has  been  ajiplied  for  to  the  War  De- 
partment. Material  for  the  cnnstructiim 
will  be  furnished  by  Collins  (!'ommercial 
Co..    Los    .Angeles,    Cal. 

Colorado. 

-An  agreement  iias  been  reuiierl  ln-tweeu 
the  Board  of  Public  Works,  Denver,  ("olo.. 
and  oflicials  of  Jefferson  County  nhereby  a 
bridgv  will  be  constructed  over  i  >'-y  Creek 
at  12th  Ave.  and  ani>ther  over  i  ■  ^ame 
stream  between.  Sixth  and  Seven;  ■  .'\ve.^. 
According  to  advices  from  Grcele>.  Colo.. 
.work  was  started  Dec.  26.  1910.  in  the 
construction    of    the    proposed    new    bridge 


acri)S>  the  Platte  River  between  Evans  and 
that  city.  The  cost  of  the  work-  will  range 
about   $35,000. 

City  Engineer,  Denver,  Colo.,  has  report- 
ed favorably  on  the  proposition  to  construct 
a  bridge  over  Cherry  Creek  to  the  Platte 
River. 

Florida. 

The  Florida  East  Coast  Ry.  Co..  E.  Ben 
Carter.  Superintendent  of  M.  of  W..  St. 
.Augustine.  Fla..  will  soon  call  for  bids  for 
a  Strauss  bascule  bridge.  The  accompanying 
cut  shows  the  profile  of  the  site  of  the  struc- 
ture which  is  to  be  erected  over  the  St.  John's 
River  near  Cook's  Ferry  in  Volusia  County. 
Fla.,  just  north  or  on  the  down-river  side  of 
Lake  Harney.  It  will  be  part  of  the  Kissimmee 
Valley  Division  extension  of  the  Florida 
East  Coast  Ry,.  which  will  be  constructed 
from  Maytown,  in  the  above  county,  south- 
wardly through  Osceolo  and  Palm  Beach 
counties  to  the  north  side  of  Lake  Okee- 
chobee, probably  having  a  terminus  at 
Tantie.  No  unusual  engineering  conditions 
will  be  encountered,  the  line  being  through 
wdiat  is  known  in  Florida  as  "Pine  Woods" 
with  occasional  saw  grass  ponds  interspersed. 
It  is  thought  that  the  main  line  wdll  be 
130  miles,  with  a  branch  36  miles  from 
Whittier   to    P)assin.ger. 

Georgia, 

^Bids  will  be  received  until  noon,  Feb.  G, 
bv  CiiinmisMoners  of  Roads  and  Revenues, 
■-K'  'a.    Ga..    fur    the    construction    of    a    steel 


bridge  over  .Alapaha  River  on  Irwinville  and 
Tifton  public  roads.  The  .structure  will  con- 
sist of  four  100-ft.  spans  on  concrete  abut- 
ments and  steel  cylinder  piers.  G.  T.  Young 
i>  Clerk.  H.  T.  Fletcher.  Ocilla.  Ga..  is  Chair- 
iii;in  of  the  Commission- 
Idaho. 

Efforts  are  being  made  to  secure  the  con- 
struction of  a  new  bridge  over  the  Snake 
River  north  of  Burley.  Idaho,  at  the  end 
of  Overland  Ave,,  and  petitions  will  be  sub- 
mitted to  the  Boards  of  County  Commis- 
sioners of  Lincoln  and  Cassia  Counties. 
Business  men  of  Burley  and  farmers  of 
Lincoln  and  Cassia  Counties,  whom  the 
bridge  would  benefit  are  willing  to  donate 
liberally  toward  its  construction.  The 
legisl.-iture  will  also  be  petitioned  to  make 
an    aiipropriation    for    the    improvement. 

Illinois. 

•J'Bids  will  he  received  until  11  a.  m.,  Jan. 
14,  1011.  by  B.  J.  Mullaney,  commissioner  of 
public  works,  city  of  Chicago,  room  7u5  City 
Hall,  for  making  the  following  repairs  to  the 
pile  Constructions  at  the  various  bridges  in  the 
city  of  Chicago.  The  work  consists  of  the  fol- 
lowing general  items  ;  Furnishing  20  piles  .30  ft. 
long,  40  piles  35  ft.  long,  30(»  piles  40  ft.  long. 
200  piles  45  ft.  long,  50  piles  50  ft.  long.  1,-500 
hours'  use  of  pile  driver,  crew  and  scow,  4,500 
lin.  ft.  of  pile  chain  and  3,000  pounds  of  boat 
spikes  (these  quantities  approximate  only). 
The  piles  shall  be  white  or  burr  oak,  sound, 
straight,  with   a  uiiifonn  taper  from  the  butt 
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to  the  small  end,  the  former  to  be  not  less 
than  14  inches,  the  latter  nut  less  than  !' 
inches;  the  pile  chain  is  to  he  %  in.  ((i 
ponnd  chain)  for  all  pile  clumps  and  the  pile 
chniips  shall  be  lioinid  securely  by  5  laps  of 
chain  securely  spiked  in  position  with  wrought 
iron  boat  spikes  of  the  best  fpialit\.  The  spikes 
shall  be  (ix%  in.  and  shall  be  of  standard 
i|uality.  The  contractor  shall  furnish  for  the 
])rice  bid  tug  service  necessary  to  handle 
scow,  equipment,  etc.,  to  the  satisfaction  of 
the  commissioner,  [•'ull  specification  may  be 
had  upon  application  to  the  conmiissioner  of 
jiublic  works. 

•{•Bids  are  asked  until  N  p.  m..  Jan.  24 
(change  of  date),  by  the  Commissioner  of 
Public  Works,  Peoria,  111.,  for  the  con- 
struction of  the  new  bridge  over  the 
Illinois  River  at  Bridge  St.,  including  the 
removal  of  the  debris  of  the  old  structure 
which  collapsed  some  time  ago.  The  fol- 
lowing parts  of  the  former  reinforced  con- 
crete bridge  are  standing  and  will  be  used 
as  a  part  of  the  new  bridge:  A  Scherzer 
bascule  span  resting  on  ])iers  which  are 
about  135  ft.  apart  in  the  clear.  The  piers 
are  to  be  remodeled.  What  is  known  as 
.Abutment  A  on  the  westerly  side  of  the 
river.  This  abutment  is  to  be  remodeled. 
The  approach  on  the  westerly  side  of  the 
river.  This  approach  is  to  be  paved.  The 
Ijrincipal  part  of  the  new  work  required 
will  be  as  follows:  One  27  ft.  6  in.  deck 
plate  .girder  span  over  Abutment  ,'\;  one 
steel  arch  span,  110  ft.,  center  tn  center  of 
end  pins;  three  riveted  through  truss  spans. 
182  ft..  8  15-16  ins.,  center  t(j  center  of  end 
pins;  two  new  concrete  piers  and  a  new 
abutment   to   be  carried   down   to   bed  rock. 

The  Kelly  Construction  Co..  of  Chicago. 
111.,  has  started  work  on  the.  construction  of 
the  new  bridge  across  the  Flatrock  River 
at  St.  Paul,  Ind.,  for  tire  Cleveland.  Cincin- 
nati. Chicago  &  St.  Louis  R.  R.  It  is 
necessary  first  to  tear  the  old  iron  work 
out  til  make  room  for  the  new  structure. 

Plans  and  estimates  are  being  prepared 
by  Engineer  G.  C.  Broyhill  for  the  con- 
struction of  a  concrete  bridge  over  Sugar 
Creek  on  Virginia  Ave.  between  Franklin 
Ave.  and  Main  St.,  Norinal,  III.  As  pro- 
posed, the  structure  will  be  43  ft.  long  and 
28  ft.  wide  with  two  openings  to  accom- 
modate high   water. 

Indiana. 

^Bids  will  be  received  until  Id  a,  ni.,  Jan. 
IS.  by  Board  of  County  Commissioners  at  In- 
dianapolis, Ind.,  for  the  construction  of  a 
bridge  over  Canal  at  College  .\ve.  .\lbert 
Sahm  is  Auditor  of  Marion  County. 

®The  contract  for  the  construction  of  the 
Edwardsport  bridge  was  let  to  the  Vin- 
cennes  Bridge  Co.,  Vincennes,  Ind.,  at  $15,- 
548.     The  bids   were   opened   on  January  5. 

It  is  reported  that  Fairfax  Harrison,. 
President  of  the  Chicago,  Indianapolis  & 
Louisville  Ry.  Co.  {Monr>n  Route),  and 
the  Kentucky  &  Indiana  Terminal  R.  R., 
formerly  the  Kentucky  &  Indiana  Bridge 
&  Railroad  Co.,  annfjunced  recently  that  the 
Kentucky  &  Indiana  Terminal  R.  Co.  has 
sold  to  Messrs.  J.  P.  Morgan  &  Co..  New- 
York,  $5,000,000  of  its  new  first  mortgage  bonds, 
to  be  marketed  in  London,  and  with  the 
proceeds  of  such  sale  will  retire  all  of  the 
existing  mortgages  upon  the  pro])erty  and 
jiroceed  actively  with  the  construction  of 
the  new  bridge  across  the  Ohio  River  be- 
tween Louisville  and  New  Albany  and  the 
louble-tracking  and  other  improvements  of 
Mie  terminal  railroad  and  facilities  in  and 
ibout   Louisville.     The   new  bridge  is  to  be 

double-track  bridge,  capable  of  loading 
«"ith  the  heaviest  modern  engines  and  cars, 
;nul  this  increased  facility,  removing  as  it 
will  the  restrictions  now  placed  upon  traf- 
fic crossing  the  Ohio  River  at  Louisville, 
and  the  improved  terminals  at  Louisville, 
are  expected  to  materially  expedite  the 
movement  of  the  Lousville  traffic  handled 
by  the  Southern  railway.  Baltimore  &  Ohio 
and  the  Monon,  which  railways  are  the  joint 
owners  of  the  Kentucky  &  Indiana  Ter- 
minal R.  R. 


C 


Board  uf  County  Cnmir.issioners  and 
Park  Boanl  ,,t'  Indianapoli.s.  Ind.,  recently 
met  and  the  l.-itter  b.;uly  submitted  a  copy 
'it  the  plans  prepared  for  ;Iu-  •.•onsiruction 
)f  a  bridge  over  ball  Creek  at  Capitol  .-Vve. 
inty  Louiuil  reicMtly  appropriated  S85.- 
(Klll   t.ir   the   work 

Iowa. 

ol    Cedar    K:iiiids.    la.,    li.is 

t'lscussion    plans     f.  ,,■    the    construc- 

d  the  i)roposed  new  'i  liird  .Ave.  bri<lge. 

reported    that    good    pr.igress    is 


City    C 
under    d 
tifin  ( 
anrl     it 
being  ni.irlr   i,,    the   in.-ifter 

Kansas. 

^-I'li'ls  will  lie  receixed  until  n."in.  Ian 
28.  by  W.  R.  Green.  County  Clerk.  Law 
rence.  Kan.,  for  the  removing  and  erecting 
and  furnishing  a  certain  amount  of  new 
material  for  a  bridge.  A  certified  check 
for   $100  must    accompany    each    l)id. 

A  proposition  will  probably  be  vote<l 
upon  ,it  the  spring  election  at  Topeka,  Kan., 
to  authorize  the  Board  of  City  Commis- 
sioners to  is,,ue  $4o,oni 
ci  instruction  of  bridge: 
wooden  bridges  will  b 
spans,   it    IS   said 

Maryland. 

SThe  T.iwii  Connnissiiiuers  nf  Western- 
pint.  .\ld..  in  the  county  of  Cumberl;ind 
have  awarded  the  contract  for  the  erection 
'^1  a  two  sp.iii  bridge  across  George's 
Creek,  which  runs  through  the  center  of 
the  town  to  the  Nelson-Meredith  Co.. 
Chambersburg.   Pa.,  at  $4„%5. 


in  I)onds  for 
in  that  city, 
replaced    by    ? 


the 
All 
leel 


Michigan. 


.\rrangemenls    have    been    made    by    offi- 
cials   of    the     Detroit    &    .Mackinac    Ry.    for 
construction     of    a    bridge    over    Swan 
Rogers    City    liranch.      II.    S. 
Tawas.   Mich.,   is   Chief   Engi- 


rt he 

'River   on    the 

Waterman,    E. 

neer. 


Minnesota. 

opened    fur    the 


*)Bids  were  opened  tur  the  cunsiructinn 
of  the  proposed  bridge  over  the  LeSucur 
River  at  Red  Jacket  by  the  County  Com- 
missioners. Mankato.  AMinn..  and  the  con- 
tract awarded  Marsh  Engineering  Co..  at 
$12,650.  The  bids  were  as  follows  for  a 
steel  bridge:  Pennsylvania  Bridge  Co.. 
.Beaver  Falls,  Pa.,  superstructure,  $6,350; 
Beach  Manufacturing  Co.,  Sioux  Falls,  .S. 
D.,  superstructure,  $8,995.  Minneapolis 
Bridge  &  Iron  Co.,  superstructure,  $6,896; 
Twin  City  Bridge  Co.,  Minneapolis,  super- 
structure, $li,00(;,  concrete*  $12  per  yd.,  piles 
48  cts.  per  lin.  ft.;  H'ennepm  Bridge  Co., 
.Minneapolis,  superstructure,  $4,977,  bridge 
complete.  $8,277;  .A.  Y.  Bayne  &  Co.,  Min- 
neapolis, superstructure.  $6,700;  Des  Moines 
(  Iowa)  Bridge  &  Iron  Works,  complete, 
$11,966;  Joliet  (III.)  Bridge  &  Iron  Co.. 
superstructure.  $6,100.  complefe  $9  500; 
lohnson.  Carey  &  Helmers  Co.,  St.  Paul, 
i-omplete,  $10,987;  J.  B.  Nelsen  &  Co.,  Man- 
kato, complete  $13,439.  The  following  bids 
were  received  on  a  reinforced  concrete 
bridge:  .Marsh  Engineering  Co.,  Des 
Moines,  Iowa,  according  to  one  plan  sub- 
mitted .$9,7.50,  according  to  another  plan. 
$12,650;  Johnson,  Carey  &  Helmers  Co.. 
St.  Paul,  three-arch  plan,  $12,887;  North 
Star  Concrete  Co.,  Mankato,  four  span  flat 
deck  plan,  $12,256.30,  concrete  arch,  gravel 
filled  roadway  and  approaches  $14,476.50; 
A.  Bashaw,  according  to  plan  submitted, 
$13,779;  J.  B.  Nelson  &  C...  according  to 
plan,   $8,993. 

City  Council  nf  Stillwater.  .Minn.,  re- 
ceived iiiils  for  I  he  consiruction  of  the 
new  wooden  bridge  over  the  .St.  Croix 
River  at  that  place.  The  following  bid- 
ders submitted  propositions  which  were  re- 
ferred to  the  City  Engineer,  L.  W.  Clarke: 
.\.  Y.  Bayne  &  Co..  .Minneapolis.  Minn.; 
Hcwett  Bridge  Co.,  Minneapolis.  .Minn.; 
George    MuUer.    David    .Swain. 

Mississippi. 

Municipal  ruilhorilu-.  of  .Meridian.  Miss., 
li:i\e    adopted     resolutiMiis    demanding    that 


the  various  railroads  entering  .Meridian 
construct  a  viaduct  over  their  tracks  which 
separate  South  Side  from  the  northern 
part  of  the  city.  Five  railroads  are  in- 
volved. 

.■\t  a  ineeling  of  the  Board  of  Supervis- 
ors. Port  Gibson.  .Miss.,  it  was  decided  to  ask 
bids  in  ihe  ne.ar  future  for  the  construction 
I  if  .1  new  bridge  at  Port  Gibson  to  replace 
I  he  Kirgc-  iron  suspension  structure  over 
Little  Bayou  Pierre.  .Ml  bids  will  be 
acted  11,11.11   :ii   the   l-'ebruarv  meeting. 


Montana. 

iiii     ll.ivelock.      Nebr. 
Supervisor.s    of 


state 
Butler 


®.\ilvices     in 
that     the     Board    of 

Ciiiinty  has  awarded  the  following  con- 
ir.icls  lor  the  year  1911-1912:  Alf  wood 
.mil  steel  bridgis  to  be  constructed  in  But- 
ler County  to  the  Nebraska  Construction 
Cii.  of  Lincoln,  all  cement  culverts  to  the 
Wilson  Keinfiirced  Concrete  Co.  of  Ne- 
braska City,  all  metal  culverts  to  the  Ne- 
braska Culvert  .M:iiiuf;icturing  Co.  of  Wa- 
ll..,,. 

Coiiiiiiissioner  i.f  Indian  .\tifairs  has  been 
authorized  to  apply  $10,000  from  the  proper 
fund  to  assist  officials  of  Rosebud  and  Ycl- 
li.wst.iiie  Counties.  Mont.,  in  the  construc- 
tion I  if  a  bridge  across  Big  Horn  River 
siiulhe.-isl  of  Hardin.  The  counties  will 
pay  $18,50(1  of  the  cost 

Nebraska. 

^Biils  will  be  received  until  Jan.  12.  by 
I'.oard  of  County  Suiiervisors.  Kearney,  Neb., 
for  new  bridge  work,  repairs  and  inatcrial 
ciin-i~tiiig  ninstly  of  luniber 

New  Hampshire. 

.Advices  from  Cnncord,  N.  IL.  state  that 
the  Boston  &  Maine  R.  R.  Co..  has  author- 
ized among  oilur  improvements  and  re- 
pairs the  construction  of  a  new  double 
track  steel  bridge  across  the  Merrimack 
River  at  Bow  Junction  on  the  line  of  the 
Portsmouth  ro.iil. 

New  York. 

A  special  ti.wii  meeting  was  held  at  War- 
saw, N.  Y.,  Jan.  4  for  the  purpose  of  ap- 
propriating money  to  construct  a  new 
bridge  across  the  Oatka  Creek  just  north 
of   the  village. 

.According  to  advices  from  .Albion.  X.  V.. 
the  Board  of  Trustees  had  a  hearing  Dec. 
30  on  the  Clarendon  bridge  proposition  sub- 
mitted by  the  New  York  Central  Ry.  A 
contract  was  drawn  up  for  a  new  bridge  21 
ft.  above  the  track  with  approaches  to  be 
kept   in   c.rder  by   the   company. 

North  Dakota. 

Work  is  to  be  started  at  once  by  the 
Northern  Pacific  Ry.  System  on  the  con- 
struction of  two  steel  bridges  to  span  the 
Heart  and  Cannon  Ball  Rivers  on  the  Mis- 
souri River  line.  North  Dakota. 

long    resting    ■■ 

supiiiirted     the 


will  be  200  ft. 
iibutments  th.it 
tures. 


Each  span 
1  concrete 
old    struc- 


Ohio. 

^Bids  will  be  received  until  1  p.  m.,  Jan.  16, 
by  Board  of  County  Commissioners,  Jefferson, 
Ohio,  for  the  necessary  labor  and  material  for 
the  construction  of  the  superstructure  of  a  riv- 
eted steel  Pratt  truss  bridge  over  the  Grand 
River  on  the  East  and  West  Center  Road  in 
Orwell  townshiii.  J.  S.  Matson  is  County 
Surveyor. 

.All  bids  received  for  the  substructure  of 
the  new  Fifth  St.  bridge  at  Zanesville,  O., 
were  rejected  by  the  County  Commission- 
ers. The  bids  ranged  from  $3,500  to  $6,- 
OnO  and  the  bidders  were  R.  H.  Evans  & 
Co.,  J.  W.  Hyser.  J.  I..  .Mercer.  Adams 
Bros.   Contracting   Co. 

Flood  waters  destroyed  the  bridge  of  the 
Western  Ohio  R.  R.  on  the  Lima  Stone  Co. 
spur  and  immediate  steps  will  be  taken  by 
the  company  to  replace  the  old  wooden 
structure  with  a  new  steel  bridge.  F.  P.. 
.Mason,  St.   Marys,  O.,  is  Chief  Engineer. 

City  Council  of  Toledo,  O.,  took  for  con- 
sideration  at  a   recent  meeting  the   petition 


•J«  indicates  work  now  open  for  bids. 


indicates  a  contract  let  recently. 
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present'ed  by  the  residents  of  the  10th  Ward 
asking  for  the  construction  of  a  bridge  over 
Swan  Creek  on  the  extension  of  Champion 
St.  Action  was  delaj'cd  for  a  short  time, 
however,  to  give  the  engineer  an  oppor- 
tunity to  present  some  estimates.  Such  a 
structure  would  give  a  direct  outlet  to  Air 
Line  Junction. 

Oklahoma. 

•{•Bids  will  be  received  until  Jan.  21  by 
Boanl  of  County  Commissioners,  Bartlcs- 
ville,  Okla.,  for  the  construction  of  a  bridge 
283  ft.  north  of  southeast  corner  of  Section 
11,  township  23,  range  13  in  Washington 
Count}'.  The  structure  will  be  50  ft.  long 
and  will  have  a  16  ft.  roadway. 

An  agreement  has  been  reached  between 
the  officials  of  the  Santa  Fe.  System  and 
the  Guthrie  Street  Railway  Co.  to  accept 
the  plans  of  the  Topeka  Bridge  &  Iron 
Works  for  the  construction  of  the  con- 
crete viaduct  at  Cleveland  Ave.,  Guthrie. 
Okla.  The  height  will  be  sufficient  to  give 
the  standard  overhead  clearance,  except 
o\ner  the  Denver,  Enid  &  Gulf  tracks  west 
of  the  Cottonwood  and  the  Santa  Fe  Co. 
is  granted  permission  to  raise  the  viaduct 
at  its  own  expense,  should  it  ever  desire 
to  use  the  D.  E.  &  G.  tracks  or  right  of 
way  for  any  active  railroad  purposes.  The 
viaduct  is  to  be  40  ft.  in  width  so  as  to 
carry  one  track  of  the  Guthrie  street  rail- 
way and  an  additional  one  in  the  future  if 
it  should  be  necessary.  It  is  to  be  con- 
structed of  reinforced  concrete  except  the 
open  span  across  the  right  of  way  of  the 
railway  company  over  the  main  track, 
which  is  to  be  either  of  steel  or  concrete 
construction,  and  to  be  any  length  desired 
by  the  company. 

Material  has  arrived  at  Manford,  Okla.,  to 
be  used  in  the  construction  of  the  proposed 
bridge  to  be  built  across  the  Cimarron  river 
at  that  place.  It  is  planned  to  have  the  work 
■completed  by  the  spring. 


Oregon. 

Advices  from  Newberg,  Ore.,  state  that 
farmers  of  Clackamas,  Marion  and  Yamhill 
Counties  have  organized  the  Tri-county  Push 
Club,  for  the  purpose  of  securing  funds  for 
the  construction  of  a  high  bridge  across  the 
Williamette   River   at    Butteville. 

It  is  reported  that  the  contract  for  the 
construction  of  the  substructure  of  the  Broad- 
way Bridge  at  Portland,  Ore.,  for  which  bids 
were  received  December  30  has  been  -awarded 
to  the  Union  Bridge  &  Construction  Co.,  New 
Nelson  Bldg.,  Kansas  City,  Mo.  Ralph  Mod- 
jeski,  Chicago,  111.,  is  Consulting  Engineer. 

Pennsylvania. 

Preliminaries  are  well  luulor  way  in  Johns- 
ton, Pa.,  for  the  elimination  of  the  MorrcU- 
ville  grade  crossings  and  it  is  expected  that 
the  Councils  committee  having  charge  of  the 
negotiations  will  be  able  to  come  to  terms 
with  the  railroad  company.  It  was  reported 
that  the  Pennsylvania  R.  R.  representatives 
had  instituted  negotiations  with  the  South- 
ern Cambria  Railway  officials  with  the  view 
of  abandoning  the  wooden  overhead  crossing 
in  Woodvale  and  using  the  trolley  road's  via- 
duct for  traffic  to  Woodvale  Avenue  and 
Woodvale  Heights. 

Following  a  conference  at  the  City  Hall, 
Scrantoii,  Pa.,  between  the  Director  of  Pub- 
lic Works  and  Engineer  William  Schunk  and 
M.  W.  Easby,  representative  of  the  American 
Ry.  Co.,  it  was  announced  that  plans  for  the 
proposed  Mulberry  St.  viaduct  will  be  ready 
the  middle  of  this  month  and  that  bids  will 
be  received  the  early  part  of  February. 

Consulting  Engineer  of  Allegheny  County, 
Pittsburg,  Pa.,  has  submitted  a  report  on  the 
projected  South  Hills  bridge  and  tunnel,  rec- 
omtriending  the  Bell  House  tunnel  and  bridge 
project  as  the  one  which  the  county  ought  to 
construct.  It  is  estimated  that  the  cost  will 
be  about  $2,000,000. 


Vol.  XXXV.     No.  2. 

Texas. 

City  of  Houston,  Texas,  at  the  present 
time  has  under  consideration  the  cojistruc- 
tion  of  a  number  of  bridges.  A  recent  re- 
port from  that  place  states  that  providing  the 
bond  issue  voted  upon  January  10  carried,  the 
following  bridges  would  be  built :  Main  St. 
viaduct,  complete,  estimated  to  cost  $500,000; 
San  Jacinto  St.  bridge,  70  ft.  wide  and  300 
ft.  long;  concrete  bridge  -at  Preston  Ave. 
over  lUiltalo  bayou;  Plouston  Ave.  bridge  over 
White  Oak  bayou,  230  ft.  long  and  50  ft. 
wide:  bridge  over  the  ravine  at  the  intersec- 
tion of  Houston  and  Beauchamp  Sts.,  77  ft. 
long  and  50  ft.  wide;  bridge  over  same  ravine 
further  out  where  Beauchamp  St.  again 
crosses. 

Wisconsin. 

City  Council  of  Marinette,  Wis.,  has  taken 
up  the  matter  of  construction  of  a  new  paper 
mill  bridge  and  securing  permission  for  build- 
ing that  structure  and  the  middle  bridge  from 
the  legislatures  of  the  states  of  Wisconsin  and 
Michigan. 

City  Council  of  Superior,  Wis.,  is  still  un- 
decided as  to  the  type  of  structure  to  be  built 
at  \V.  Fourth  St.,  the  body  being  divided  be- 
tween a  fill,  a  wooden  bridge  at  the  present 
grade  and  a  wooden  bridge  at  a  depressed 
grade  with  a  draw  similar  to  the  Northern 
Pacific  R.  R.  bridge  in  St.  Louis  Bay.  City 
luigineer  will  prepare  estimates  of  the  rela- 
tive costs  and  it  is  believed  that  the  matter 
will  be  decided  according  to  expense. 

Canada. 

The  Railway  Commission,  according  to  ad- 
vices from  Belleville,  Ont.,  has  ordered  five 
piers  to  be  used  in  the  construction  of  the 
Canadian  Northern  Ry.  bridge  across  the  River 
Moira  in  that  city.  The  Public  Works  Engi- 
neer has  also  recommended  the  dredging  of 
the  rocky  shoal  at  the  point  where  the  bridge 
is  to  be  constructed. 


IRRIGATION.   DRAINAGE.  LEVEES  AND  CANALS 


Ai^kansas. 

•{•Bids  will  be  received  from  2  to  4  p.  m., 
Jan.  16,  by  Engineer  J.  H.  Burke,  Drainage 
District  No.  6  of  Craighead  County,  Jonesboro, 
Ark.,  for  the  construction  of  a  canal  and 
improvements  in  drainage  district.  The  canal 
is  to  be  about  36,000  ft.  in  length,  18  ft.  wide 
at  the  bottom  and  24  ft.  wide  at  top,  with  an 
average  depth  of  7  ft.  It  is  estimated  that 
the  work  Avill  include  about  183,000  cu.  vds. 
of  material.     R.  L.  Collins  is  Clerk. 

An  extensive  drainage  project  for  Chicot, 
Desha  and  Lincoln  County  is  under  consid- 
eration, according  to  advices  from  Lake  Vil- 
lage. The  plan  proposes  that  separate  drain- 
age districts  be  formed  in  each  county  with 
the  object  of  using  Cypress  Creek  as  a  main 
•drain.  It  is  believed  that  nearly  300,000  acres 
can  be  reclaimed  at  a  cost  of  about  $500,000. 
County  Judge  C.  H.  Halley,  of  Arkansas  City, 
Ark.,  is  interested. 

A  contract  has  been  made  for  the  survey 
of  Rio  River  in  Miller  county  for  the  purpose 
of  establishing  a  levee  district.  An  engineer 
of  the  United  States  Department  of  Agricul- 
tui-e  will  assist  in  the  survey,  which  has  for 
•object  the  reclamation  of  17i>.000  acres. 
California. 

Citizens  of  San  Jose,  headej  by  Capt.  E.  G. 
Cooper,  are  agitating  a  proposition  to  build  a 
lock  canal  connecting  San  Jose  .-•.nd  the  South 
San  Francisco  Bay.  The  distance  is  ten  miles, 
and  the  lay  of  the  land  is  such  that  only  two 
locks  would  be  required  to  give  the  city  a 
•waterway  connecting  it  directly  -^vith  pracli- 
■cally  all  the  maritime  business  of  San  Fran- 
cisco. .-V  15-ft.  channel  is  planned  and  tlic 
estimated  cost  is  less  than  $.500,000. 

Farmers  of  Areata  and  vicinity  will  petition 
the  State  Legislature  for  an  appropriation  f  r- 
the  protection  of  the  banks  of  Mad   River. 


Colorado. 

Reports  from  Greeley,  Colo.,  state  that  W. 
E.  Day  of  Riverside  will  spend  $6,000  in 
building  a  drain  ditch  three  miles  long,  to  pro- 
vide drainage  and  irrigation  for  land  along  the 
Platte  river.  • 

During  the  month  of  December  the  tunnel 
of  the  Laramie-Poudre  Reservoir  Irrigation 
Co.  was  advanced  482  ft.  from  the  east  portal 
alone.  This  makes  the  total  distance  driven 
to  date  7.287  ft.,  leaving  4,500  ft.  to  be  driven. 
The  contract  calls  for  the  cotnpletion  of  the 
tunnel  by  Dec.  1,  1911,  but  it  is  expected  that 
this  tiiTie  will  be  beaten  by  a  good  margin.  A 
meeting  of  stockholders  was  held  in  Denver 
Jan.  6  to  discuss  a  proposition  to  renew  work 
from  the  west  portal.  This  tunnel  is  being 
driven  northwest  of  Fort  Collins  to  divert  the 
waters  of  the  Laramie  River  in  Wyoming  to 
the  Poudre  in  Colorado.  James  Mcllwee  is 
the  general  contractor  for  the  tunnel  work. 

Business  men  of  Boulder  have  secured  a 
large  tract  near  Wellington,  will  settle  a  fam- 
ily on  each  40  acres  and  provide  reservoirs 
and  ditches  for  irrigation  next  summer.  The 
reservoir  will  hold  147,643,490  cu.  ft.  of  water. 
Its  dam  will  be  about  35  ft.  high  and  a  mile 
in  length.  The  work,  is  to  cost  $25,075  and 
the  reservoir  will  be  about  seven  miles  north 
<if  Wellington. 

Indiana. 

©Daniels  &  Yost,  Anderson.  Ind.,  have  been 
awarded  the  contract  for  constructing  a  dredge 
ditch  in  Scott  County  near  Scottsburg.  The 
contract  price  was  about  $18,000.  Work  is  to 
lie  started  in  March. 

Louisiana. 

?'John  G.  Sessions  has  been  awarded  a  con- 
trnct  at  12.4  cts.  per  cu.  ft.  for  the  construc- 
tion  of   .-ibout   50,000   cu.   vds.    of   levee   work 


in  the  Atherton  levee  on  the  right  bank  of 
the  Mississippi  River  in  East  Carrol  Parish. 
Bids  were  opened  Dec.  20  by  the  Board  of 
State   Engineers  at  New  Orleans. 

Thomas  L.  Means  and  Leslie  W.  Symmes 
of  San  Francisco  have  purchased  from  the 
North  American  Land  &  Timber  Co.  305,000 
acres  of  overflow  prairie  located  between  the 
Calcasieu  and  Mermentau  Rivers,  the  north 
line  being  16  miles  south  of  Lake  Charles. 
The  work  of  draining  the  land  will  be  begun 
soon. 

Massachusetts. 

Work  has  been  suspended  for  the  winter 
months  on  the  long  granite  breakwater  which 
is  to  protect  the  Cape  Cod  Bay  end  of  the 
Cape  Cod  Canal.  Much  has  been  accom- 
plished in  the  construction  of  the  big  sea  wall, 
which  reaches  out  from  the  shore  for  3.500 
ft.  and  is  of  about  one-third  of  its  completed 
length.  It  is  on  the  northerly  side  of  the  en- 
trance to  the  canal.  The  Degnon  Contracting 
Co.,  New  York  City,  has  the  contract  for  con- 
structing the  breakwater.  The  dredging  work 
on  the  canal,  which  is  being  done  by  the  Mary- 
land Dredging  Co.,  will  be  continued  during 
the  winter. 

Missouri. 

®Swift,  Rust  &  Co.,  Chemical  Bldg.,  St. 
Louis,  Mo.,  have  been  awarded  the  contract  at 
$107,770  for  the  construction  of  13,000  lin.  ft. 
of  standard  revetment.  Bids  were  opened 
Jan.  5  by  Maj.  Edward  H.  Schulz,  U.  S.  En- 
gineer, Kansas  City,  Mo.  The  revetment  is  to 
be  constructed  on  the  left  bank  of  the  Mis- 
souri River,  in  Randolph  Bend,  about  six 
miles  belovif  Kansas  City,  Mo.  The  mattress 
is  to  be  12  ins.  thick  and  86  ft.  wide ;  the 
shore  edge  to  be  not  more  that  3  ft.  above 
standard  low  water,  to  be  made  of  bar  growth 
willow,  cut  not  longer  than  one  week  in  ad- 
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vance  of  delivery  and  use,  %  to  2  ins.  diam- 
eter at  the  butt  end  and  10  to  25  ft.  long.  The 
slope  is  to  be  paved  with  one-man  stone, 
either  sandstone  or  limestone  of  good  quality, 
or  other  hard  stone  that  will  not  disintegrate 
under  action  of  air  or  water.  The  stone  is  to 
be  in  pieces  approximately  rectangular  in 
cross  section,  and  weighing  on  an  average  100 
lbs.,  no  piece  to  be  less  than  25  nor  more  than 
200  lbs.  The  paving  is  to  commence  at  the 
top  of  the  slope  and  work  down,  each  stone 
to  be  placed  by  hand,  slanting  up  hill,  and  to 
a  depth  normal  to  the  face  of  the  slope  of  at 
least  8  ins.  at  the  top  and  12  ins.  at  the  bot- 
tom, and  to  extend  from  the  top  of  the  slope 
to  the  water  and  into  the  water  18  ins.  For 
the  next  10  ft.  a  compact  layer  of  stone  12 
ins.  thick  is  to  be  placed  on  the  mattress  by 
■casting  into  the  water. 

North   Carolina. 

®The  Brett  Engineering  &  Contracting  Co.. 
Wilson,  N.  C,  has  been  awarded  the  con- 
tract by  the  Lyon  Swamp  Drainage  District 
for  drainage  work  in  Pender  and  Bladen 
Counties,  North  Carolina.  The  work  includes 
•excavating  13  miles  of  canal,  from  16  to  24 
ft.  bottom  width,  requiring  appro-vimately 
■  145,000  cu.  yds.  of  excavation,  and  the  con- 
struction of  a  dam  on  Cape  Fear  River,  re- 
i|uiring  ,3ti.000  en.  vds.  till.  Hids  were  opened 
Dec.  2fi. 

Oklahoma. 

®The  Sprankle  Contracting  Co.,  Fort 
Wayne.  Ind..  has  been  awarded  the  contract 
for  improving  Deep  Fork  River  in  Oklahoma 
County  for  Drainage  Ditch  No  1.  The  chan- 
nel will  be  dredged  for  a  distance  of  about 
15  miles.  The  contract  is  said  to  amount  to 
;ibout  $100,000. 

Texas. 

-■\  company  is  being  organii^ed  at  Lyford, 
Tex.,  for  the  purpose  of  securing  the  irriga- 
tion of  some  C0,000  acres  of  land  about  Ly- 
ford, Raymondville  and  Sebastian.  The  plan 
l)roposes   to  take  the   water   frum   ;i   point   on 


the  river  above  .Mission.  4  here  is  an  old 
resaca  through  which  tin-  wa:er  will  flow  for 
about  30  miles,  or  one-half  the  entire  distance 
necessary  to  brini.'  tl.e  w.-.i.  r.  .\t  a  point  be- 
tween the  river  and  .\lc.\llrn  and  San  luan, 
there  is  a  0,00(1. arre  n;itural  reservoir  which, 
with  a  little  work,  will  store  eiinu;;h  WN'iter  tu 
put  a  foot  of  water  on  GO.OOO  acres.  Furllur 
on  there  is  another  natural  reserM.ir  which, 
while  unsurveyed,  it  is  believed  will  liohl 
nearly  as  much  water  as  the  first.  I4iere  are 
also  known  to  be  other  natural  reservoirs  or 
depressions  that  can  be  used  as  stora.t;e  reser- 
voirs. A.  L.  Stanford,  Lyford,  and  C.  II. 
Pease  of  Raymondville,  are  interested. 

The  State  Levee  and  Drain.iKc  I'-oard.  .\us 
tin,    may    order   a    survey    preliminarv   to    re 
claiming  river  bottom  land  along  the'  Trinity 
between   Dallas  and   Arlington. 

Two  drainage  systems  are  proposed  in  Cam- 
eron County.  For  Drainage  District  No.  1  it 
is  e.xpected  that  the  State  Attorney  General 
will  give  his  approval  to  the  project  by  the 
end  of  this  month,  so  that  the  sale  of  $204,500 
of  bonds  can  be  advertised  and  the  work  let 
to  contract.  A.  W.  Amthor,  Brownsville,  4"cx., 
is  Engineer  of  the  district.  District  No.  2  has 
just  been  formed  and  W.  W.  Vann.  Browns- 
ville, has  been  appointed  as  the  Engineer.  Sur- 
veys will  be  made  and  estimates  of  cost  se- 
cured and  in  about  tw'o  montlis  an  election 
may  be  held  to  vote  on  issuing  bonds  for  the 
work. 

Utah. 

•|«Bids  will  be  received  until  2  p.  m.  Jan. 
IG,  by  the  Board  of  Directors  of  the  Green 
River  Irrigation  District  at  Tireen  River, 
Utah,  for  the  construction  of  the  following 
portions  of  work  to  be  done  for  the  District: 
First,  for  the  completion  of  the  dam  across 
the  Green  River,  a  part  of  which  dam  has 
already  been  constructed  by  the  Green  River 
Mutual  Irrigation  Co.,  and  the  widening  and 
deepening  of  the  raceway  from  the  head  gates 
to  the  intake:  second,  for  the  construction  and 
installation   of  a  pumping  plant  to  lift   water 


from  the  >aid  raceway  to  the  00-ft.  canal; 
third,  for  the  completion  of  the  00-ft.  canal. 
1  he  jilans  and  specifications  for  each  part  of 
the  work  can  be  seen  at  the  oflice  of  the 
Board  of  Directors  of  the  (jreen  River  Irri- 
gation District  at  Green  River,  Utah.  J.  F. 
Ingels  is  Secretary  of  the  District. 
Washington. 

•J-Bids  will  be  received  until  noon,  Jan.  19, 
by  C.  \\'.  Kntz.  U.  S.  Engineers,  Seattle, 
W'ash.,  for  dredging  and  excavating  in  Lake 
W'a.shington  Canal  right  of  way. 

®The  U.  S.  Secretary  of  the  Interior  has 
approved  the  award  of  a  contract  to  Nelson 
Rich,  Prosscr,  Wash.,  for  the  construction  of 
about  73  miles  of  laterals  in  connection  with 
the  Tieton  unit  of  the  Yakima  irrigation 
liroject,  Washington.  The  contract  amounts 
to  $.50,100. 

Wyoming. 

^Samuel  Thomas,  Byron.  Wyo.,  has  been 
awarded  the  contract  for  the  construction  of 
distributory  ditches  under  the  Frannie  Canal 
and  lateral  A,  of  the  Shoshone  irrigation 
project,  Wyoming.  The  work  involves  exca- 
\  ation  of  about  21,000  cu.  yds.  of  material.  The 
contract  price  is  $4,940.  The  work  covered  by 
schedules  3  to  G  inclusive,  involving  construc- 
tion of  structures  under  the  Frannie  Canal 
and  lateral  .\.  wil  be  done  by  force  account. 

Canada 

The  Western  Canal  Co.  has  applied  to  the 
Canadian  Parliament  for  an  act  of  incor- 
poration. The  company  asks  power  to  con- 
struct a  canal  from  the  Rainy  River  below 
Fort  Frances  to  a  point  on  the  river  five 
miles  below  the  Long  Sault  Rapids,  and  to 
develop    electrical    power    thereby. 

The  Nepigon  Albany  Canal  Sz  Transporta- 
tion Co,  is  applying  to  Parliament  for  power 
to  construct  a  continuous  waterway  from 
Xepigon  Bay  on  Lake  Superior  to  James 
ISay,  via  the  Ne|)igon  River,  Lake  Nepigon  and 
the  .•Mbany  River,  with  incidental  power  and 
lran>portation   rights. 


Alabama. 

The  Montgomery  Light  &  Water  Power 
Co.,  of  Montgomery,  Ala.,  is  preparing  for  an 
expenditure  of  $350,000  for  the  purpose  of  in- 
creasing the  capacity  of  its  plant.  Engineers 
are  at  present  at  work  on  plans  for  enlarging 
the   plant  at  Tallassee. 

California. 

®C.  W.  Corbaley  of  Los  Angeles,  Cal.,  has 
lieen  awarded  the  contract  to  build  the  salt 
water  circulating  system  in  that  city,  which  is 
to  be  installed  by  the  San  Diego  Street  Car 
<-'o.,  in  connection  with  its  new  power  plant 
I'cing  built  on  lower  E  St. 

The  Mutual  Water  Co.,  of  Escondido.  Cal., 
is  considering  increasing  the  impounding  ca- 
pacity of  the  reservoir  by  adding  to  the  heighth 
of  the  dam. 

Colorado. 

W.  P.  Robinson,  general  manager  of  the 
Denver  Llnion  Water  Co.,  Denver,  Colo.,  says 
the  improvements  planned  for  this  year  will 
cost  approximately  $-500,000.  These  will  in- 
clude the  laying  of  a  4S-in.  conduit  from 
Platte  canon  to  Marston  lake,  the  extension 
of  a  40-in.  line  from  its  present  terminus  to 
the  Ashland  Ave,  reservoir,  and  extensions 
that  are  made  necessary  by  the  growth  of 
the  city. 

Georgia. 

Mayor  John  T.  Moore  of  Macon,  Ga.,  has 
presented  formal  resolution  for  passage  in  the 
city  council  for  a  special  election  to  be  held 
March  18  to  decide  upon  an  issue  of  $i)00,000 
in  bonds  with  wdiich  to  purchase  the  Macon 
water  system  and  place  it  in  operation  by  the 
city  government. 

In  the  annual  report  -if  General  Manager 


W.  Z.  Smith,  of  the  Water  Works  to  the 
Board  of  Water  Commissioners,  .Atlanta, 
Ga.,  it  was  recommended  to  purchase  two 
new  vertical  triple  expansion  pumping  en- 
gines for  the  Hemphill  station  and  one  new 
20,000.000  gal.  pump  for  the  river  station. 
Other  recommendations  to  be  made  by  the 
General  Manager  are  as  follow.^:  The  pur- 
chase and  installation  of  two  .SOO-horsejjow  ■ 
er  water  tube  boilers  at  the  river  station, 
the  estimated  cost  to  be  $10,000:  an  en- 
largement of  the  coal  chute  at  the  same 
station;  the  building  of  a  ri|)-rap  d:im  be- 
t-ween the  island  and  west  bank  of  the  river 
so  that  the  water  supply  over  flic  intake 
pipes  can  be  increased;  purchase  of  addi- 
tional land  at  the  Hemiihill  station  for  fu- 
ture coagulating  basins;  the  appropriation 
of  $10,000  for  the  beautifying  of  the  water- 
works park;  employ in,g  of  a  chemist  to  he 
on  constant  duty  at  the  filter  plant;  tear- 
ing away  of  the  old  frame  st.-iblcN  at  the 
water  -works  shops,  on  llemphill  ;ivenue. 
and  the  erection  in  their  stead  of  a  brick 
or  concrete  building.  The  water  dep.-irt- 
nient  has  requested  the  I'Ml  CMinicil  to  ajj- 
propriate   $406,928, 7.S   fur   the    year, 

Illinois. 

^Bids  will  be  receive. 1  until  11  a.  in.. 
Jan.  19,  by  Board  <>f  I'uhlic  Works.  Chi- 
cago. III.,  for  furni-~hiiig  and  installing  in 
place  two  20.0011,1)00  urd.  cetitrifu.gal  i-iuinps 
and  two  l.DIMI  h.  p.  synciir. mons  electric 
motors.  lo<iether  wiili  the  piping,  wiring, 
switchboard  ,'iiid  e.tlier  apii-:r;ciiancvs  al  the 
22d  St.  pnmpm.g  station.  I'lopnsal  must  be 
accompanied  by  a  certifiC'l  check  for  $1,000. 
1'.,  T  Mnll.inev  i-  C. 'iniiii^^ioner  of  I'uhlic 
WoVks. 


^l'  —  .!.  m.,  Jan. 

IS,  1911.  by  B.  J.  .Mnllaney.  Commissioner 
r)f  Public  Work.s,  City  of  Chicago,  Room 
705  City  Hall,  for  furnishing  and  delivering 
9  36-in.  hydraulic  g:ate  valves  to  the  Ros-e- 
lancl  Pumping  Station,  104th  St.  and  C.  & 
W.  S.  R.  R.;  the  valves  shall  be  of  stand- 
ard desi,gn  with  hub  ends,  of  the  kind 
known  as  "double  .gate  valves"  -with  iron 
body  and  bronze  mountings  and  shall  work 
equally  well  wiih  ihe  pressure  on  either 
side.  Each  valve  shall  be  provided  -with  a 
6-in.  by  pass,  hydraulic  cylinders,  steam,  etc. 
Full  specifications  may  be  had  upon  appli- 
cation to  the  Commissioner  of  Public 
Works. 

•J"l'iids  will  be  received  until  11  a.  m.,  Jan. 

14,  1911.  by  B.  J.  .Mnllaney.  Commissioner 
of  Public  Works,  City  of  Chicago,  Room 
70S.  City  Hall,  for  furnishing  and  delivering 
.gate  valves  as  follow-s:  one  36-in.,  104th 
St.  and  Stewart  .Ave..  March  15,  1911:  one 
.^6-in.,  104th  St.  and  Halsted  St.,  March  15. 
1911:  two  36-in.,  104th  St.  and  Center  Ave.. 
April  15,  1911:  one  36-in.,  104th  St.  and 
State  St.,  April  15,  1911;  one  36-in.  Pipe 
Yard  "B"  2352  S.  Ashland  Ave.,  May  15. 
1911;  one  30-in.,  Calumet  Ave.  and  31st 
St.,  April  1,  1911;  one  30-in.,  Vernon  Ave. 
and  35th  St..  April  1,  1911;  one  30-in..  Ellis 

\ve.  and  3Sth  St.,  April  1,  1911;  one  30-in.. 
Pipe  Yard  "B."  2352  S.  Ashland  Ave.;   Mav 

15,  1911:  one  24-in.,  104ih  St.  and  Halstecl 
St.,  April  15,  1911;  one  24-in.,  103rd  St.  and 
State  St.,  April  15.  1911;  one  24-in..  103rd 
St.  and  South  Park  Ave..  Mav  1,  1911;  two 
24-in.,  95th  St.  and  Canal  St.,  May  1,  1911; 
one  24-in.,  99th  St.  and  Canal  St..  May  1. 
1911;  r,ne  24-iii..  95th  St.  and  Halsted  St., 
.\lav    1.    1911;   one  24-in..   91st    St.  and   Hal- 
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sted  St..  .May  15.  1911:  one  24-in..  91st 
St.  and  Center  St..  May  15.  1911:  one  24- 
in.,  45tli  St.  and  Wabash  .\ve..  Mav  1. 
1911:  one  24-in..  43rd  St.  and  Wabash  .\ve., 
.May  1.  1911:  one  24-in..  .^9th  St.  and 
Prairie  Ave.,  May  1,  1911:  one  24-in..  39th 
St.  and  Ellis  Ave.,  May  1,  1911:  one  24-in.. 
43rd  St.  and  Ellis  .\ve..  May  1.  1911:  two 
24-in.,  Pipe  Yard  "R,"  2352  S.  Ashland 
Ave.,  May  15,  1911;  one  20-in.,  Devon  Ave. 
and  Southport  Ave.,  March  15,  1911:  one 
20-in.,  Pratt  .A.ve.  and  Southport  .'-Vvc.. 
March  15,  1911:  one  20-in.,  Robey  St.  and 
Devon  .\ve.,  March  15.  1911:  two  20-in., 
Pipe  Yard  "B,"  2352  S.  Ashland  .\ve..  May 
15.  1911:  two  lo-in.,  104th  St.  and  Vin- 
cennes  Rd.,  .\pril  15,  1911:  one  16-in.. 
103rd  St.  and  Michigan  .\ve..  .-\pril  15, 
1911:  one  16-in.,  91st  St.  and  .\shland  .'N.ve., 
Mav  15.  1911:  one  16-in..  43rd  St.  and  Ellis 
Ave.,  Mav  1,  1911:  five  16-in..  Pipe  Yard 
"B,"  2352"  S.  Ashland  Ave.,  May  IS,  1911. 
The  valves  shall  be  of  the  kind  known  as 
"Double  Gate  X'alves"  with  iron  body  and 
bronze  mountings:  of  standard  design  witli 
hub  ends.  They  shall  be  of  single  stem  in- 
side screw  valves  with  nut  for  opening. 
etc.  .^11  valves  24  in.  in  diameter  and 
larger  shall  be  provided  with  indicators 
showing  the  position  of  the  gate  through 
travel,  shall  be  bevel  gear  valves  and  shall 
be  provided  with  a  by  pass  and  valve,  4- 
in.  by  pass  for  24-in.  valve  and  6-in.  by  pass 
for  30-in.  valve.  Bidders  submitting  bids 
on  this  work  shall  be  prepared  to  submit 
a  price  for  each  of  the  diflferent  sized 
valves.  Eull  specifications  as  to  material, 
delivery,  method  of  bidding,  etc..  may  be 
had  upon  application  to  the  Commissioner 
of  Public  Works. 

®Bids  were  opened  Dec.  20  by  the  Village 
Board  of  Glencoe.  for  constructing  C-in.  wa- 
ter main  in  Green  Bay  Road  and  Lincoln 
Ave.,  the  contract  being  let  to  C.  T.  Bartlctt, 
827  Greenleaf  St.,  l-:vanstoii.  III.,  at  $2,797. 

<!)C.  T.  Bartlett.  327  Greenleaf  St..  Evans- 
ton,  111.,  has  been  awarded  the  contract  at 
$1,747,  for  constructing  a  ti-in.  water  main  in 
Laurel  Ave.,  Fig  and  Lake  Sts.,  for  the  vil- 
lage of  Winnetka,  111.  Bids  were  opened  Dec. 
20. 

The  city  of  Park  Ridge.  111.,  is  considering 
eictending  its  sewer  outlet  as  far  cast  as  Main 
St.     William  Kobow  is  city  clerk. 

The  special  election  held  recently  at 
Stamford,  11!.,  resulted  in  favor  of  installing 
a  system  of  water  works  to  cost  $13,50(). 
with  new  central  plant  and  mains  reaching 
every  part  of  the  town. 

Iowa, 

The  city  of  Boone.  la.,  will  sell  bonds  Jan. 
18  in  the  sum  of  $l.")0,00rt  for  the  construction 
of  a  water  system. 

The  city  council  of  Mason  City,  la.,  has 
purchased  more  land  in  the  vicinity  of  the 
pumping  station  where  additional  wells  will 
be  dug  to  keep  up  the  supply  of  water  for  the 
city. 

Kansas. 

The  city  of  Hugo.  Kan.,  is  considering  the 
proposition  of  installing  a  city  water  works. 
It  is  planned  to  pipe  the  water  from  springs 
nine  miles  north  of  town. 

The  J.  S.  Worley  Co..  20(i-7  Reliance  Bldg., 
Kansas  City,  Mo.,  has  been  awarded  the  con- 
tract to  prepare  plans  and  specifications  for 
the  proposed  sewage  disposal  plant  to  be  con- 
structed at  Wellington.  Kan.  It  is  said  that 
this  plant  will  be  the  largest  planned  so  far 
in  the  state. 

The  city  of  Englewood.  Kan.,  has  sold 
bonds  for  the  construction  of  a  water  works. 
Plans  are  being  prepared  by  The  J.  S.  Wor- 
lev  Co.,  206-7  Reliance  Bldg..  Kansas  Citv, 
Mo. 

The  J.  S.  Worley  Co.,  20iJ-7  Reliance  Bidg., 
Kansas  City,  Mo.,  has  been  engaged  to  i -e- 
pare  plans  for  the  installation  of  a  waiL-r 
works  system  at  Mound   City,  Kan. 

Kentucky. 

+Bids  will  be  received  until  2  p.  ni..  J.in 
24,  by  Board  of  Public  Works,  Louisville,  Ky  , 
for  the  erection  of  04  tire  hvdrants. 


Plans  have  been  formulated  by  Mayor 
Quinby  of  Dayton,  Ky..  whereby  the  mayor 
and  members  of  the  city  council  arc  consider- 
ing a  proposition  for  the  establishment  of  a 
municipal  water  plant  for  that  city. 

Missouri. 

4*Hids  will  he  received  mini  2  p.  ni..  Jan. 
26.  by  E.  B.  Harrington,  Secy.,  Eire  and 
Water  Commissioners,  Kansas  City,  Mo., 
for  construction,  delivering  and  erection  of 
horizontal  shaft  centrifugal  pump  direct 
connected  to  vertical  cross  compound  en- 
gine of  capacity  to  deliver  .30,000,000  gals, 
of  water  50  ft.  high  at  speed  not  exceeding 
150  revolutions  per  minute.  A  certified 
check  for  $2,000  must  accompany  each  bid. 
W.  Kiersied  is  Chief  Engineer  of  the  Water 
Department. 

®Thc  Dcs  Moines  Bridge  &  Iron  Works  of 
Des  Moines,  la.,  has  been  awarded  the  con- 
tract by  the  city  of  Warrenton,  Mo.,  for  the 
construction  of  a  municipal  water  works  sys- 
tem for  $0,220.  The  work  includes  furnish- 
ing and  laying  complete  108  ft.  of  0-in.  and 
3,200  ft.  of  4-in.  cast  iron  pipe,  taking  up  and 
relaying  2,200  ft.  of  2-in.  2%-in.  galvanized 
iron  pipe,  furnishing  and  setting  In  new  fire 
hydrants,  and  taking  up  and  resetting  7  old 
hydrants,  furnishing  and  setting  11  valves  and 
boxes,  and  furnishing  and  erecting  complete 
one  40,000-gal.  steel  tank  on  82  ft.  steel  tow- 
er. Bids  were  opened  Dec.  28.  ,\11  scwcr 
bids   were   rejected. 

The  Webb  City  &  CartervilU-  Waterworks 
Co.,  of  Missouri,  has  increased  its  capital 
stock  from  $1.jO,00()  to  $180,000  for  improve- 
ments. 

The  a.ssenibly  committee  on  streets,  St.  Louis, 
Mo.,  has  acted  favorably  on  the  request  of  the 
water  board  for  authority  to  issue  $100,000 
in  bonds  for  improvements  outside  the  city 
limits  this  year. 

The  Ozark  Power  &  Water  Co.  has  filed 
articles  of  incorporation  ,  in  Missouri  with  a 
capital  stock  of  $-5,000.  The  incorporators 
are ;  R.  W.  Morrison,  Chester  E.  Burg,  and 
Frank  Nottbusch.  The  company  will  generate 
electricity  at   .\rcadia. 

Montana. 

Advices  from  Washington,  D.  C,  state  that 
Senator  Dixon  has  introduced  a  bill  granting 
to  Miles  City,  Mont.,  a  part  of  the  old  Fort 
Keogh  military  reservation  for  a  pumping 
plant  for  an  adequate  supply  of  water  for  the 
city,  at  $1.2.")  per  acre.  The  bill  also  seeks  to 
grant  right-of-way  for  a  water  pipe  and  pole 
line  across  the  Fort  Keogh  reservation.  -"lO  ft. 
wide,  about  an  acre  in  extent. 

Nebraska. 

.\  petition  is  to  be  presented  to  the  vil- 
lage board  of  Louisville,  Neb.,  asking  that 
an  election  be  called  for  the  purpose  of 
voting  bonds  to  the  sum  of  $16,000  for  the 
installation  of  a  system  of  water  works  in 
that  place. 

The  citizens  of  York,  Neb.,  at  a  recent 
election  voted  against  the  proposition  to  issue 
bonds  in  the  sum  of  $.52,-")00  for  the  purchase 
of  the  water  works. 

The  city  of  Chadron,  Neb.,  will  extend  its 
water  mains  at  an  estimated  cost  of  $38,000 
under  the  supervision  of  H.  D.  Mead  of  that 
city.     Bonds  have  been  voted  for  the  purpose. 

The  city  of  Gordon,  Neb.,  will  re-construct 
its  water  works  during  the  year  at  an  estimat- 
ed cost  of  $12,.")00.  The  work  will  be  done  un- 
der the  supervision  of  Civil  Engineer  H.  D. 
Mead  of  Chadron,  Neb.  .\  bond  election  will 
be  held  to  vote  the  issuance  of  bonds  for  the 
purpose. 

New  Jersey. 

Plans  are  being  prepared  by  Clyde  Potts. 
Consulting  Engineer,  30  Church  St..  New 
York  city,  for  a  5,000.000  gal.  water  pump- 
ing and  filter  works  for  the  city  of  Bridge- 
ton,  N.  J.  The  works  will  include  two  cross 
c(uiii)ound  pumping  engines  and  10  500.000 
filter  units  of  the  mechanical  type. 

New  York. 

The  citizens  of  Watervliet,  N,  Y.,  have 
addpcd   a   resolution   declaring   in    favor   of   a 


municipal  water  works,  and  a  bill  providing 
for  such  a  .system  will  be  introduced  at  the 
next  session  of  the  legislature. 

Coniniissioner  of  Public  Works  .\.  J. 
Quackenbush  of  Schenectady,  N.  Y.,  has  rec- 
ommended in  the  annual  report  to  Mayor 
Charles  C.  Duryee,  the  installation  of  a  water 
stor.ige  reservoir. 

Ohio. 

Plans  for  a  serilization  plant  at  the  Cali- 
fornia filtration  station,  Cincinnati,  O.,  have 
been  completed  and  work  on  the  construction 
will  >o(in  lie  begun.  The  estimated  cost  is 
$0,r)Oii. 

The  Rensselaer  Valve  Co.  was  the  lowest 
bidder  at  Cincinnati,  O.,  for  the  furnishing  of 
a  48-in.  check  valve  to  the  water  works  de- 
partment, which  will  be  installed  on  Walnut 
Hills  as  a  precaution  against  a  shortage  of 
water  duv  to  a  possible  break  in  the  supply 
mains.     The  bid  was  $1,07."). 

The  approximate  estimate  of  cost  for  lay- 
ing water  mains  on  10  streets  in  the  village  of 
Silverton,  ().,  amounts  to  $21,342.  Plans  and 
specifications  have  been  completed  and  the 
work  will  be  let  the  latter  part  of  February. 
.Ml  mains  are  0-in.  in  diameter.  Ferd  Grillo 
is  village  engineer. 

The  city  of  Cleveland,  (),,  plans  the  follow- 
ing improvements  to  the  water  works  system 
this  year :  West  Side  water  tunnel,  estimated 
cost  $800,000 :  new  water  mains,  estimated 
cost  $1.50,000:  new  pumps,  estimated  cost 
$2.")0.000,  and  high  pressure  puinping  station, 
estimated  cost,  $22."'i,onO.  Robert  Hoffman  is 
city  engineer. 

Oklahoma. 

The  city  couniil  nf  (iuthrie,  Okla.,  has 
passed  a  resolution  providing  for  the  appro- 
priation of  $20,000  for  the  construction  of  wa- 
ter mains. 

According  to  Mayor  Dan  V.  Lackey  of  Ok- 
lahoma City,  Okla.',  the  city  will  call  a  bond 
election  within  a  few  days  to  vote  on  the 
proposition  of  issuing  bonds  in  the  sum  of  $1.- 
.500,000  for  water  site  and  reservoir.  Of  that 
amount  $1,2.50,000  is  to  finance  the  water  prop- 
osition, while  $2.50,000  is  to  extend  the  water 
mains  of  the  city.  The  extensions  will  prob- 
ablv  be  made  in  the  northern  and  northeast- 
ern portions  of  the  city,  W.  C.  Burke  is 
city  engineer. 

Pennsylvania. 

The  common  council  of  Philadelphia.  Pa., 
has  referred  to  the  finance  committee  a  bill 
authorizing  the  mayor  to  negotiate  a  perma- 
nent loan  of  $4,110(1.000  for  various  municipal 
purposes.  Among  the  improvements  are  the 
completion  of  the  Queen  Lane  filtration  plant, 
$•52.5.000;  the  completion  of  the  Northeast 
high  pressure  fire  main  service,  $-500,000 ;  con- 
tinuing work  on  the  Northeast  Blvd.,  as  well 
as  the  Southern  Blvd.,  and  League  Island 
Park,  and  for  the  repairs  to  streets,  country 
roads,  sewers  and  bridges. 

Tennessee. 

Walter  G.  Kirkpatrick  of  Jackson.  Miss., 
has  made  surveys  and  preliminary  plans  for 
water  works  for  Jellico.  Tenn.  Plans  call  for 
gravity  supply  from  mountain  springs,  com- 
prising about  17  miles  10-in.  to  3-in.  cast 
iron  pipe,  70  hydrants  and  reinforced  con- 
crete reservoir;  also  for  system  of  house 
sewers,  comprising  about  5%  miles  of  15- 
in.  to  8-in.  clay  pipe  sewers,  discharging 
into  Clear  Fork.  Bonds  for  $90,000  will  be 
offered.  A.  B.  Mahan,  Pres.  First  National 
Bank,  is  Secretary  Waterworks  and  Sewer 
Commission,  Jellico,  Tenn. 

Texas. 

The  engineers  employed  by  the  city  of  Fort 
Worth.  Tex.,  to  find  a  suitable  site  for  a  sur- 
face reservoir  on  the  river  aliove  the  city,  an- 
nounced that  an  adequate  supply  of  surface 
water  can  be  secured  on  either  fork  of  the 
Trinity  with  a  site  at  a  cost  of  about  $1,0(10,- 
000.  The  sites  suggested  as  as  follows;  Live 
Oak  Ridge  on  the  Clear  Fork,  containing  2,- 
000  acres,  at  a  cost  of  $008,000.  Eagle  Clifl-', 
ten  miles  above  the  city  on  the  West  Fork, 
comprising  3,000  acres,  at  a  cost  of  $9P.5,0i'i'. 
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Mound  Dam  site  011  West  I'ork,  eiglit  miles 
from  the  city,  GOO  acres,  at  a  cost  of  $1,23.5,- 
000.  The  Eagle  ClifT  reservoir  would  hold 
20,000,000,000  gallons  of  water.  The  Mound 
Dam  30,000,000,00(1  gallons.  The  Live  Oak 
Ridge  reservoir,  it  is  estimated,  would  con- 
tain Ii. 000,0110.0011  gallons.  The  estimates  on 
each  include  the  cost  of  the  overflowed  land, 
earthwork,  concrete  spillway,  slope  paving, 
j)ipehiie,  filter  heds  and  engineering  design, 
.supervision  and  contingencies. 

The    city    of    Gcorgeti)wn    took    over    the 


water  and  light  jilant  on  |;,i,.  1  and  will 
operate  it  in  the  future.  Ovtr  $.^0,1)00  will 
be  M'ent  l)efore  June  1  on  the  luttennenl  of 
the  ]il;inl. 

Washington. 

d  Leavenworth.  Wash,,  is  prepar- 
construetion  of  a  new  .$lo,(loo  wa- 
vvliich   will  be  eoinpleled  this  year. 

Wisconsin. 


'Ihe  citN 
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purchasing  the  plant  of  the  Green  Bay  Water 
Co.,  capitalized  at  $300,000.  Winford  ,A.hrams 
is   mayor. 

City  I-'.nginecr  Charles  J.  Poclsch  of  Mil- 
waukee, Wis.,  is  planning  for  extending  the 
Wright  St.  high  service  main  two  miles  from 
2iHh  .St.,  and  Highland  Blvd.  to  National  .\vc. 
and  .Xrnauld  St.  at  a  cost  of  $100,000.  and  to 
extend  the  south  side  feeder  main  from 
(jreenluish  ami  Lapham  Sts.  to  Lincoln  .-Xvc. 
and  Laylon  I'dvd.  at  a  cost  of  $tiG,000.  Both 
mains  arc  3o-in.   in   diameter. 


SEWERAGE     AND     GARBAGE    DISPOSAL 


Alabama. 

+Bids  will  he  received  until  11  a.  m.,  Jan. 
18  (postponement  of  date  from  Dec.  21,  1910), 
by  Maury  Nicholson,  City  Engineer,  Birming- 
ham. A\a..  for  the  construction  of  certain 
storm  sewer  mains  and  branches  thereto  at  an 
estimated   cost   of  $300,000.  ''<■" 

California. 

4*l>ids  will  be  received  until  Ian.  12,  liv 
\\'.  H.  Wheelan.  City  Clerk,  Brawley,  Cab, 
for  the  construction  of  sewer  mains  and  out- 
fall sewer  and  septic  tank.  The  work  includes 
-eptic  tank  2Lx2oo  ft..  8  ft.  deep,  capacitv  S.j.OOO 
:.^als.  ;  .300  ft.  of  8-in.  ;  1,.")42  ft.  of  10-in. ;  8.2.VI 
ft.  of  12-in.  ;  1.700  ft.  of  14-in.  vitrified  pipe  ; 
31  manholes;  3  catch  basins;  wooden  outfall 
conduit.  The  work  is  estimated  to  cost  about 
$18,000. 

The  board  of  public  works  of  San  Eran- 
cisco,  Cal.,  has  recommended  that  the  sum  of 
$2S,o00  be  set  aside  for  the  construction  of 
an  outlet  sewer,  running  in  Diamond  St.,  from 
Sussex  southerly  to  Islais  creek,  Glenn  Park 
district. 

The  board  of  supervisors,  San  i^'rancisco, 
Cal..  has  ordered  the  construction  of  sewers  in 
.section  A  of  Ingleside  outlet  sewer  at  a  cost 
not  to  exceed  $34,000. 

Colorado. 

4*Bids  will  be  received  until  11  a.  m.,  Jan. 
18.  by  Board  of  Public  Works,  Denver,  Colo., 
for  furnishing  the  necessary  labor  and  material 
for  the  construction  in  place  of  sanitary  sew- 
ers, manholes,  appurtenances,  etc.,  in  a  por- 
tion of  Sub-district  No.  (J  of  the  East  Side 
sanitary  sewers  District  No.  1.  .A.  certified 
check  for  $;;?,oOo  must  be  filed  with  each  bid. 
Henry   Read   is   President  of  the   Board. 

®The    city    council     of     Colorado      Springs. 
Colo.,  has  awarded  the  contract   for 
struction  of  the  Park  Lawn  sanitary 
the  Westcott-Doan  Construction  Co., 
ver,  Colo.,  for  $(1,1 32. 

Illinois. 

The    city   council    of    Murphyslmro. 
authorized  the  construction  of  a  sewer  system 
to  drain  the  north  half  of  the  city. 

The  btjard  of  improvements  of  the  village  of 
I'pper  .Alton.  III.,  has  planned  a  sewer  im- 
provement for  that  village,  to  take  in  many 
streets  The  s\steni  will  emiitv  into  sejitic 
tank. 

Indiana. 

•J"llids  will  be  received  until  Jan.  20.  by  the 
Board  of  Public  Works.  Richmond,  Ind.,  for 
the  construction  of  a  sewer  system  including 
approximately  4,200  ft.  of  12  to  42-in.  sewer. 
Fred  R.  Charles  is  City  Engineer. 

4*Bids  will  be  received  until  7  :30  p.  m.,  Jan. 
23,  by  Common  Council  of  Lebanon,  Ind.,  for 
the  construction  of  a  gravel  roadway,  cement 
curbs  and  gutters  and  sewers  in  Baronne  St. 
Edmund  Connor  is  City  Clerk. 

The  Interstate  Construction  Co..  of  Hain- 
mond,  Ind.,  at  $1!),728,  will  probably  be 
awarded  the  contract  in  Gary,  Ind.,  for  "build- 
ing the  following  sewers  :  3,120  ft.  of  tiO-in. 
brick  sewer;  3,1(10  lin.  ft.  of  'A-'m.  sewer; 
2,0o.j_lin.  ft.  of  3(i-in.  brick  sewer;  .3,320  lin. 
ft.  of  20-in.  pipe  sewer;  (;,-54o  lin.  ft.  of  24-in. 
brick  sewer;  3,1100  lin.  ft.  of  8-in.  pipe  sewer; 
12  manholes,  five  catch  basins  and  four  gutter 
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The  J.  S.  Wi 
Kansas   City,    Mo., 

pare  plans  for  the  construction  of  a  sewer  svs- 
tem  at  Jeft'erson,  la. 

The  citizens  of  Dewitt,  la.,  voted  Jan.  :'<  on 
the  proposition  of  letting  a  contract  for  a 
sanitary  sewer  system  and  a  disposal  plant  lor 
the  town,  to  cost  not  to  exceed  $2."),0(io. 

.\  petition  has  been  presented  to  the  citv 
council  at  Cedar  Rapids,  la.,  asking  for  a  sani- 
tary sewer  on  Ninth  .\ve..  between  Eourth  and 
Sixth  Sts. 

Kansas. 

City  Engineer  G.  L.  McLaiie  of  I  lutchinson, 
Kan.,  is  working  out  estimates  for  the  pro- 
posed sewer  system  to  be  installed  in  the 
sprin<'-.  The  state  board  of  health  has  ordered 
the  city  to  either  install  pumping  stations  and 
pump  the  sewage  on  to  the  Arkansas  river, 
instead  of  emptying  into  Cow  Creek,  or  else 
to  install  septic  sewage  basins  to  dispose  of 
it   by   cheinic;il   processes 

Maryland. 

ABids  will  be  received  until  1 1  :.3o  a.  m.. 
Jan.  17.  by  Board  of  County  Commissioners. 
.Annapolis.  Md.,  for  the  construction  of  a 
sewer  on  Carroll  St.  and  Eifth  St.  Brooklyn. 
Plans  and  specifications  may  be  seen  011  lile 
in  the  office  of  the  Commissioners,  or  in  the 
office  of  John  H.  Geis  &  Co.,  Brooklyn.  M<1. 
.-\  certified  check  for  $100  on  a  National  or 
State  bank,  payable  to  the  order  of  the  County 
Commissioners  of  Anne  .Arundel  County  inns' 
accompany  each  bid.    .S.  O.  Tilgliiii:in   is  clerk. 

Michigan. 

WChester  C  Davis  has  lieen  awarded  the 
contract  in  Houghton,  Mich.,  for  the  construc- 
tion of  .1  sewer  .system  in  the  park  achlitioii  by 
E.  W.  Nichols,  agent  for  the  proi)ert> .  .Atun- 
nel  is  to  be  constructed  for  a  distance  of  -"1711 
ft.  under  the  central  portion  of  the  addition 
from   I'dorence  St.,  north  to   Portage  lake. 

The  city  council  of  Wyamlotte,  .Mich.,  has 
sold  bond's  to  the  amoiint  of  $08, 000  for  sewer 
extension  in  West   Wyandotte. 

The  village  council  of  Crosse  I'ointe  I'ark, 
.Mich.,  is  considering  and  is  about  to  accept 
a  set  cjf  plans  for  the  construction  of  ;i  sewer 
system.  It  is  planned  to  connect  the  system 
with  the  proposed  Jefferson  \\i-..  trunk  sewer 
to  be  constructed  in  Detroit.  1  ne  iptestion  of 
issuing  bonds  for  the  im|)ro\enKnt  will  prob- 
ably ne  presented  to  the  citizens  ;it  the  .M.arch 
election. 

Missouri. 

®Thc  board  of  public  w  rk-  of  St.  Joseph. 
Mo.,  has  awarded  the  coii'.r  '  t  for  the  con- 
struction of  sewers  in  dislricis  .Vos.  •")3,  111. 
and  117  to  E.  E.  Mignerv  •  t  $<y'>'.)</: 
ft.,  for  district  No.  ."3.  $■'.")  1  per  Ini 
district  No.  1!),  and  $".-,.-  per  lin.  ft., 
trict  No.  117 

Representati\es   oi    ili 
sas  and    N'ebraska   .1'    i   ' 


per  lin. 
ft.,    for 


pernors    of    Kan- 
it  meeting  held  in 


Kansas  City.  Mo.,  adopted  resolutions  declar- 
ing that  the  disposal  of  sewage  and  manufac- 
turing wastes  in  the  Missouri  river  between 
.Sioux  City  and  Kansas  City  was  such  that  it 
is  desirable  that  ihe  condition  rif  the  river, 
especially  with  reference  to  the  water  supply 
of  the  towns  in  this  district,  be  investigated  bv 
.1  speciti  commission.  W.  C.  Hoad  is  sanitarv 
commissioner  of  the  Kansas  st.ate  board  of 
health. 

The  board  of  public  improvements  of  St. 
Louis.  JMo..  received  bids  Jan.  10  for  the  con- 
struction of  the  Dale  .Ave.,  sewer  system,  to 
serve  the  district  south  of  b'orcst  Park,  just 
east  of  the  city  limits.  The  cost  of  the  work 
is  estimated  at  $24, 000.  It  includes  1,170  ft. 
of  brick  sewer  ranging  in  diameter  from  38 
to  32  ins.,  and  13.144  ft.  of  pipe  sower  ranging 
in  diameter  from  24  to  12  ins.  The  system 
will  emptv  into  River  des  Peres  south  of  l<"or- 
est  Park. 

The  board  of  public  improvements  of  .St. 
Louis.  Mo.,  has  rejected  all  bids  except  the 
lowest  on  the  two  districts  of  the  North  Har- 
lem Creek  sewer,  which  will  serve  the  district 
bounded  by  Birchcr,  bjorissant  and  Thekia 
.-\ves.,  and  the  city  limits.  '1  he  lowest  bids 
were  made  by  the  Herman  Construction  Co., 
one  of  $102,200  for  the  Eirst  district,  and  one 
of  $103,27.")  for  the  Second  district-. 

Engineer  Lawdor  has  been  in.stnicted  by  the 
board  of  public  works  of  St.  Joseph,  Mo.,  to 
prepare  ordinances  for  the  construction  of 
sewers  in  districts  Nos.  37.  04  and  1 12. 

Nebraska. 

The  city  of  (lordon.  .\'ili..  will  construct  a 
sewer  system  this  year  at  an  istimatcd  cost  of 
$8..5oo.  The  work  will  be  done  under  the  su- 
pervision of  Civil  Engineer  H.  D.  Mead  of 
Chadron.  Neb.  .A  bond  election  will  be  held 
Jan.  i7  to  vote  the  issnancc  of  bonds  for  the 
purpose. 

New  Jersey. 

^Bids  will  be  received  until  K  :.!o  p  m.,  Jan. 
I(i  In  City  Council  of  l-:ii7.abeth,  .\'.  J.,  for  the 
following  work  to  be  done  and  material  fur- 
nished :  Eor  ."170  lin.  ft.  10-in.  pipe  sewer, 
caidked  joints;  20  (i-in,  connections;  for  2(i 
(i-in.  Vs  turns;  41(i  lin.  ft.  (i-in.  jiipe  to  curb 
line,  caulked  joints;  for  .5().")  lin.  ft.  8-in.  pipe 
sewer,  caulked  joints;  32  4x8-in.  connections; 
for  32  4-in.  Vs  turns.  .")!2  lin.  ft.  4-in.  sewer  to 
curb.  caulke<l  joints;  fen'  8  manholes;  also,  in- 
spector's pay  at  $2  per  dav.  Plans  and  s|ieci- 
tlcations  may  be  e.xamined  at  the  office  of  J. 
K.  Thompson.  .Street  Commissioner. 

.At  the  request  of  the  improvement  commis- 
sion of  Hacken.sack,  N.  J.,  Town  Engineer 
Lemuel  Lozier  has  called  in  consultation  Sani- 
t;iry  l-^ngineer  James  H.  Euertes,  140  Nassau, 
.St.,  New  York  Citv.  relative  to  the  disposal  of 
the  city  sewage,  pursuant  to  the  order  of  the 
state  board  of  health,  to  have  a  system  in  op- 
eration by  1,"14.  It  is  planned  to  construct 
two  disposal  plants,  one  at  the  lower  end  of 
town  at  the  River  Ditch,  near  the  Essex  St. 
station  of  the  New  Jersey  &  New  York  Rail- 
road, and  the  other  at  the  northern  end  of  the 
town.     The  estimated  cost  is  $1.>J,000. 

New  York. 

The  village  board  of  trustees  of  Frankfort, 
N.  v.,  contemplate  the  installation  of  a  sewer 
system.     Engineers    have    prepared    plans    anil 


•I*  indicates  work  now  open   for  bids. 


indicates  a  contract  let  recently. 
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estimates  of  the  cost  of  the  system.  The  esti- 
mated cost  is  $55,140  for  piping  and  $"2S,- 
769  for  a  disposal  plant.  Richard  Rose  is 
president  of  the  village. 

Plans  are  being  proposed  for  sewerage  and 
sewage  disposal  works  for  the  village  of  Sea 
Cliff.  N.  Y,  (L.  I.).  Clyde  Potts,  30  Church 
St..  New  York  City,  is  the  Engineer. 

Frederick  K.  Wing  of  Butialo,  N.  Y.,  has 
submitted  plans  to  the  village  trustees  of  East 
Aurora,  N.  Y.,  for  the  installation  of  a  pro- 
posed sewer  system,  estimated  to  cost  $100,000. 
which  includes  a  disposal  plant, 

Ohio. 

©Matthew  McCourt  has  been  awarded  the 
contract  by  the  city  of  .-\kron,  O.,  for  build- 
ing the  proposed  sewer  in  Sumner,  AUyn  and 
Brown  Sts.,  and  the  Glenwood  Ave.  storm 
sewer  for  $L',.Jt>l  and  $2,030,  respectively.  Bids 
were  opened  Dec.  24. 

SThe  city  of  Akron,  O.,  has  awarded  M.  H. 
O'Toole  the  contract  for  the  construction  of 
the  Water  St.  sewer  for  $3,107.  Bids  were 
opened  Dec.  24. 

©Riddle  &  Fegley  have  been  awarded  the 
contract  by  Public  Director  James  McDonald 
of  Delaware,  O.,  for  furnishing  the  labor  and 
material  for  constructing  a  sanitary  sewer  in 
North  Sandusky  St.,  from  near  Pennsylvania 
.■\ve.  to  the  Children's  Home,  covering  a  dis- 
tance of  300   ft. 

The  city  of  Cleveland,  O.,  plans  the  expendi- 
ture of  $1,000,000  during  this  year  for  inter- 
cepting sewer  extensions  and  $230,000  for  the 
construction  of  new  sewers.  Robert  Hoffman 
is  city  engineer. 

The  citizens  of  Grand  View,  O.,  have  voted 
in  favor  of  the  proposition  to  install  a  sewer 
system.  .According  to  the  present  plans,  the 
village  expects  to  lay  pipes  to  the  Columbus 
sew.ige  disposal  plant  and  the  Columbus 
water  purification  plant  and  secure  contracts 
with  the  city  for  the  use  of  its  improvements. 
The  improvements  are  expected  to  cost  in 
the  neighborhood  of  $50,000  or  $60,000. 

Oklahoma. 

City  Engineer  W.  C.  Burke  of  Oklahoma 
City.  Okla..  at  the  request  of  O.  A.  Mitcher, 
president  of  the  Retailers'  Association,  has 
made  plans  for  the  extension  of  sewers  in  the 
business  limits  of  the  city. 

The  Oklahoma  Credit  Men's  Association  has 
requested  the  city  council  of  Oklahoma  Citv, 
Okla..  that  the  city  spend  $15,000  to  improve 
the  downtown  storm  sewer  facilities.  They 
also  recommend  that  intakes  on  Broadway 
from  First  St.,  north  be  taken  out  and  replaced 
by  modern  catch  basins.  A\'.  C.  Burke  is  city 
engineer. 


All  bids  received  Jan.  3  by  Bob  Parman,  City 
Clerk,  Oklahoma  City,  Okla.,  for  the  construc- 
tion of  a  lateral  sewer  in  Block  S  were  re- 
jected and  the  work  will  be  readvertised. 

Oregon. 

Citizens  of  North  Albina,  Portland,  Ore., 
have  asked  City  Engineer  J.  W.  Morris  to 
hasten  the  completion  of  the  plans  for  the 
sewer  district  between  Killingsworth  .'\ve.  and 
Columbia  Blvd.,  Union  Ave.  and  Ocklcy 
Green.  This  district  will  be  two  miles  square 
and  includes  many  streets  on  which  hard-sur- 
faced pavement  are  to  be  laid  as  soon  as  the 
sewers  are  imder  ground. 

Pennsylvania. 

•|«Bids  will  be  received  until  noon,  Jan.  10, 
by  W.  W.  Caldwell,  Commissioner  of  High- 
ways, Harrisburg,  Pa.,  for  the  construction  of 
sewers  in  and  for  the  grading  of  the  foUow- 
inf^  .lighwavs :  Sewer  in  Chestnut  St.  from 
18th  to  lOO  ft.  west  of  lOtli  St..  and  in  Peffer 
St.  from  7th  to  60  ft.  east  of  Sixth  St. :  grad- 
ing of  Front  St.  from  Maclav  to  Division,  and 
of  Pa.\ton  St.  from  13th  to  180  ft.  east  of  18th 
St.  Plans  and  specifications  may  be  obtained 
at  the  office  of  the  Highway  Department. 

The  citizens  of  Swissvale,  Pa.,  at  a  recent 
election  voted  against  the  proposition  to  issue 
bonds  to  the  amount  of  $100,000,  of  which 
$70,000  was  for  street  improvements,  and  $30,- 
000  for  sewerage. 

Borough  Engineer  Neumeyer  of  South 
Bethlehem,  Pa.,  is  preparing  plans  to  desig- 
nate a  site  for  the  proposed  sewage  filtration 
plant   for  the   borough. 

Costello  &  Co.,  of  Philadelphia,  Pa.,  have 
obtained  a  permit  for  the  first  buildings  to  be 
built  by  the  city  on  the  tract  of  ground  on 
State  road  north  of  Holmesburg  Ave.,  on 
which  an  experimental  sewage  disposal  plant 
is  to  be  established.  The  buildings  consist 
of  a  two  story  operating  department,  22  ft.  by 
13  ft.,  with  another  building,  41  ft.  by  31  ft', 
W'ith  a  wing  27  ft.  6-in.  bv  23  ft.  6-in.  The 
cost  to  the  city  will  be  $18J25. 

The  department  of  sewers  of  Easton.  Pa., 
has  asked  the  city  council  for  an  appropriation 
of  $13,550  for  this  year.  The  committee  will 
recommend  that  $6,000  be  spent  for  a  sewer 
running  through  Sullivan  St.,  from  Monroe 
St.,  to  the  Bushkill  creek,  and  $3,000  for  the 
lowering  of  the  Bank  St.  sewer  between 
Northampton  and  Bushkill  Sts. 

Texas. 

®I.  H.  Roberts  of  Wichita  Falls,  Tex.,  has 
been  awarded  the  contract  by  that  city  for  the 
construction  of  the  storm  sewers  on  the 
streets  that  are  shortly  to  be  placed  in  the  city. 


The  bid  was  as  follows :  24-in.  per  lin.  ft  . 
$1;  30-in.  per  lin.  ft.,  $1.35;  36-in.  per  lin.  fi  . 
$1.70;  48-in.  per  lin.  ft.,  $2.40,  and  60-in.  per 
lin.  ft.,  $3.40;  manholes,  $15  each,  extra;  in- 
takes, $6  each,  extra.  Total  amount  of  bid  is. 
$14,000. 

The  city  council  of  Pecos,  Tex.,  has  called 
a  special  election  for  Jan.  30  to  vote  on  the 
question  of  issuing  $25,000  sewerage  bonds- 
for  tlie  installation  of  a  sewer  system.  Plans 
have  been  drawn  by  the  O'Neill  Engineering 
Co.,  of  Dallas,  Tex. 

According  to  information  received  from 
Houston,  Tex.,  work  will  be  started  on  the 
South  .Side  sewerage  farm  this  year.  The 
city  has  secured  197  acres  of  land  on  the  north 
side  of  Sims  bayou  and  on  the  west  side  of 
the  Santa  Fe  track  in  the  Prentiss  survey. 
To  sewer  the  south  side  it  will  be  necessary 
to  construct  five  miles  of  cast  iron  pipe,  set- 
tling tank,  combination  septic  tank  and  double 
contract  filters.  The  city  also  plans  to  en- 
large the  pumping  station  on  Willow  St.,  in 
order  to  take  care  of  the  sewage  on  the  north 
side  after  extensions  have  been  made. 
Washington. 

City  Engiii^er  Morton  Macartney  of  Spo- 
kane, Wash.,  has  asked  the  board  of  public 
works  to  recommend  to  the  city  council  the  re- 
peal of  a  resolution  providing  for  the  sewer- 
ing of  all  that  territory  between  Addison  and 
Perry  Sts.,  and  Sinto  and  Olive  Aves.  The 
engineer  desires  a  resolution  providing  for 
plans  for  the  sewering  only  between  Boone 
Ave.,  and   Broadway. 

Wisconsin. 

The  city  of  Antigo,  Wis.,  contemplates  in- 
stalling a  sewer  system  at  an  estimated  cost 
of  $55,000.  Plans  and  specifications  have  been 
prepared  by  John  W.  Alvord,  Hartford  Bldg., 
Chicago,  111. 

Sewers  are  to  be  laid  on  the  following 
streets  in  Racine,  Wis.,  at  a  total  cost  of  $17,- 
082:  La  Salle  St..  State  to  Prospect,  $2,693: 
10th  St.,  Blue  River  to  Hilker  Place,  $618; 
Flett  Ave.,  Oak  Wood  Grove  additition  to  Chi- 
cago, Milwaukee  &  St.  Paul  Railroad  tracks, 
$1,046;  Park  Ave.,  Seventh  to  10th  Sts.,  $2,- 
536 ;  Anderson  St..  Root  River  to  West  Sixth. 
$1,207:  17th  St.,  Grand  St.  to  Center  St.,  $181; 
1.5th  St..  Park  to  Villa  St..  .$126;  English  St.. 
North  Chatham  to  North  Wisconsin  Sts.,  $602 ; 
18th  St.,  Grand  to  Villa  St..  $166;  DeKoven 
Ave.,  Grand  to  Center  St.,  $166;  Kearney  Ave., 
16th  to  17th  St.,  $020;  Barker.  Buchanan  to 
Lincoln  Sts.,  $157;  West  Blvd.,  Wright  to 
Washineton  Aves.,  $1,596;  West  Blvd.,  16th 
to  17th  Sts.,  $1,022;  Parke  Ave.,  13th  to  16th 
Sts.,  $2,923;  Hubbard  St..  $224. 


BUILDINGS,   DOCKS,   DREDGING,   SUPPLIES,   ETC. 


California. 

•J"Bids  will  be  received  between  10  and  11  a. 
m.,  Feb.  1,  by  Board  of  Public  Works,  Oak- 
land. Cal.,  for  furnishing  the  necessary  labor 
and  apparatus  for  making  excavation  for  new 
city  hall  and  grading  with  the  material  an 
athletic  field  at  Wa.shington  School,  grading 
the  grounds  around  the  fire  alarm  and  police 
telegraph  building  and  grading  park  lands  in 
the  vicinity  of  the  12th  St.  dam  for  the  Board. 

The  city  of  Oakland  has  begun  suit  to  con- 
demn water  front  lands  extending  from  Grove 
to  Castro  Sts.,  at  present  occupied  by  the  Pa- 
cific Coast  Lumber  &  Mill  Co.  under  a  lease. 
Tliis  is  a  portion  of  tlie  properly  upon  which 
the  city  intends  to  consinict  wharves  and 
docks  in  connection  with  thr  plan  for  munici- 
pal improvement  of  the  h;!r'"ir. 

The  Truckee  River  Gencr.-d  F.lT-ctric  Co.,  S. 
L.  Naphtaly,  General  ManagL-r.  San  Francisco, 
will  shirtiv  start  work  on  anciher  power 
house  at  Verdi.  The  plant  will  be  erected  east 
of  Verdi  and  tlie  large  flume  will  pass  thr._^v.ph 
the  Verdi  lumber  yard  from  west  to  ca;;. 

.-\n  act  will  be  introduced  in  the  State  Icsv;- 
lature  to  enable  the  Supervisors  of  Alanieda 
County,  Oakland,  to  appropriate  a  fi.xed  sum 


to  make  borings,  other  tests  and  procure 
necessary  data  upon  which  to  base  an  esti- 
mate of  the  cost  of  a  tunnel  beneath  the  estu- 
ary between  Oakland  and  Alameda;  the  act 
will  also  provide  that  the  county  may  vote 
bonds    for   this   improvement. 

Colorado. 

Tlie  city  administration  of  Denver.  Colo.,  is 
contemplating  a  plan  for  having  all  overhead 
electric  light  and  powers  in  the  business  sec- 
tion of  the  city  placed  in  underground  con- 
duits. 

Connecticut. 

The  stockholders  of  the  Connecticut  River 
Co.,  which  owns  the  dam  and  canal  at  Wind- 
sor locks,  have  voted  to  accept  the  amend- 
ment to  the  company's  charter  obtained  from 
the  Legislature.  The  amendment  gives  the 
company  the  right  to  make  improvements  at 
Windsor  Locks  by  building  a  new  dam  and 
an  electric  power  plant. 

District  of  Columbia. 

^BiGS  will  be  received  until  2  p.  m.,  Jan.  12, 
by  Capt.  F.  C.  Boggs,  General  Purchasing 
(.^Ificcr  Isthmian  Canal  Conuuission.  Washins'- 


tun,  D.  C.  for  furnishing  6  leathers,  24-in, 
piston  packing  for  24-in.  air  cylinders,  neces- 
sary for  repair  parts  of  Mann  McCanii 
.Spreader  No.  45. 

•|«Bids  will  be  received  until  2  p-  m.,  Jan.  18, 
by  Commissioners  of  District  of  Columbia, 
\Vashington,  D.  C,  for  the  construction  of  a 
garage  and  lodge  at  Fort  Reno,  D.  C.  Plans 
and  specifications  may  be  obtained  of  the  Chief 
Clerk  of  the  Engineering  Department,  427 
District  Bldg. 

^Bids  will  be  received  until  2  p.  m.,  Jan.  16, 
by  Connnissioners  of  District  of  Columbia,  at 
Washington,  for  the  construction  of  an  en- 
gine house  at  Pennsylvania  .\ve.  and  28th 
place  southeast,  Washington,  D.  C. 

4*Bids  will  be  received  until  11  a.  m.,  Pel 
4.  by   R.   C.   Hollyday,   Chief  of     Bureau     oi 
Yards  and  Docks,  Washington.  D.  C,  for  new 
roof  and  crane  runway  for  building  No.  23. 

Following  bids  were  received  Dec.  30  by 
the  District  Commission,  Washington,  for  con- 
structing a  rubble  retaining  wall  at  the  West- 
ern High  School,  Washington:  Louis  Perna. 
Washington.  D.  C,  $3.-580 ;  George  W.  Phil- 
ips, Washington,  $4,269;  Boyle-Robertson 
Construction  Co.,  Washington,  D.  C.,  $4,734. 


•J"  indicates  work  now  open  for  isids.        ®  indicates  a  contract  let  recently. 
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Florida. 

Bids,  as  foUous,  were  received  Dec.  22  by 
the  Bureau  of  Yards  and  Docks,  Navy  De- 
partment, Washington,  D.  C,  for  constructnig 
a  quav  wall  at  the  Naval  station.  Key  West, 
Fla. :  ■  Grant  Wilkins,  23  Wliitehall  St.,  -•\t- 
lanta,  Ga..  $88,300;  Mc.Arthur  Concrete  Pile 
&  Fnnndation  Co.,  11  Pine  St.,  New  York. 
$12').(il)0;  Penn.  Bridge  Co..  Washineton,  D. 
C.   $164,700. 

Georgia. 

•J«Bids  will  be  received  until  3  p.  m.,  Feb.  8, 
In  James  Knox  Taylor,  Supervising  Architect. 
Treasury  Department,  Washington,  D.  C,  for 
(he  construction,  complete,  including  plumbing, 
uas  piping,  heating  apparatus,  electric  conduits 
,uul  wiring,  of  the  United  States  Post  Office 
;U   Milledgeville,  Ga. 

4«Bids  will  be  received  until  11  a.  m.,  Jan. 
:!(),  by  Constructing  Quartermaster,  Fort 
.Screven,  Ga.,  for  construction  and  installation 
•  if  electric  light  system.  Plans  and  specifica- 
tions may  be  obtained  of  the  Constructing 
Quartermaster  upon  a  deposit  of  $15. 

Bids  will  be  received  until  noon  Feb.  1  b\' 
Mayor  C.  S.  Winn,  Atlanta,  Ga.,  for  the  pur- 
chase from  the  city  of  the  following  gener- 
ating plant :  Three  gas  engines  direct  con- 
nected to  2-2.5  and  1-15  K.  W.  generator.  The 
above  engines  and  generators  are  manufac- 
tured by  the  Westinghouse  Fleet ric  &  Mfg. 
Co.  and  are  in  first-class  condition.  The  25  K. 
W.  sets  run  at  300  R.  P.  M.  and  the  15  K.  W. 
sets  at  325  R.  P.  M.  The  generators  are  all 
125  volts.  The  switchboard  consists  of  three 
generator  panels  and  one  feeder  panel.  Each 
of  the  generator  panels  has  a  Weston  atnme- 
ter  200  amperes,  one  Ite  circuit  breaker  200 
amperes,  one  main  generator  switch  200  am- 
peres, one  Thompson  recording  watt  meter. 
There  is  also  two  Weston  volt  meters  150 
volts.  Feeder  panel  consists  of  1-200  ampere 
switch  and  6-100  ampere  switch.  Switchboard 
is  mounted  on  suitable  frame  and  is  IV2  in. 
pink  Tennessee  marble.  The  switches,  how- 
ever, are  of  the  link  fuse  type,  which  are  not 
approved  by  the  Underwriters  at  this  time. 
They  could,  however,  be  easily  changed  to 
National  Code  fuses.  There  are  also  two  sin- 
gle cylinder  air  compressors  with  belted  type. 
The  above  gas  engines  are  of  two  cylinder 
tvpe.  The  serial  numbers  on  the  machines  are 
;is  follows:  No.  5.5417,  No.  65418,  and  No. 
115589.  Further  information  that  any  dealer 
desires  can  be  obtained  from  the  Westing- 
house  Electric  &  Mfg.  Co.,  Pittsburg,  by  giv- 
ing them  the  above  numbers. 

Illinois. 

^•Bids  will  be  received  until  U  a.  m.,  Jan. 
14,  1911,  by  B.  J.  Mullaney,  commisioner  of 
public  works,  city  of  Chicago,  room  705,  City 
Hall,  for  furnisihng  the  lumber  to  be  deliv- 
ered for  use  at  the  various  bridges  and  via- 
ducts in  the  city  for  the  period  ending  June 
30,  1911.  The  lumber  shall  cnnsist  of  white 
pine,  Norway  pine,  yellow  pine  and  white  oak, 
and  shall  be'  of  good  quality,  live,  sound  and 
sawed  to  standard  size,  full  length  and  square 
cornerc<l.  and  shall  be  free  from  such  defects 
as  will  materially  impair  its  strength.  Grad- 
ing, dressing,  etc.,  shall  be  governed  by  i-ules 
adopted  by  the  various  lumber  associations. 
Full  specifications  tnay  be  had  upon  applica- 
tion at  Room  705,  City  TTall.  Following  are 
the  quantities,  sizes,  etc.,  as  shown  on  specifi- 
cations: White  pine.  No.  1  common:  2,000  ft. 
B  M.  1  in.  bv  6  in.,  12  ft.  to  16  ft.  long.sls; 
1,000  ft.  B.  M,  1  in.  by  6  in..  12  ft.  to  16  ft. 
long,  s2s ;  3,000  ft.  B.  M..  1  in.  bv  6  in.,  12  ft. 
to  16  ft.  long,  s4s;  25,000  ft.  B.  M.  1  in.  by  (I 
in  12  ft,  to  16  ft.  long,  dressed  and  matched; 
.5,000  ft.  B.  M.  1  in.  bv  12  in..  12  ft.  to  16  ft. 
long,  sis-  1,00(1  ft.  B.  M.  1  in.  bv  12  in.,  12  ft. 
to  16  ft.  long,  s2s;  1,000  ft.  B.  M.  1  in.  by  12 
in.,  12  ft.  to  16  ft.  long,  s4s ;  4.000  ft. 
B.  M.  2  in.  by  4  in.,  10  ft.  to  16  ft.  long,  sized; 
1,000  ft  B.  M.  2  in.  bv  4  in.,  10  ft.  to  16  ft. 
long.  s2s  ;  4,000  ft.  B.  M.  2  in.  by  4  in.,  10  ft. 
to  16  ft.  long,  s4s ;  5.000  ft.  B.  M.  2  in.  by  6  in., 
12  ft.  to  16  ft.  long,  sis;  1,000  ft.  B.  M.  2  in. 
by  6  in.,  12  ft.  to  16  ft.  long,  s2s ;  3,000  ft.  B. 
M.  2  in.  by  6  in.,  12  ft.  to  16  ft.  long,  s4s; 
l.OOn  ft.   B.  M.  2  in.  bv  6  in.,  10  ft.  to  16  ft 


Inng,  dressed  and  inaii.-hcu  ;  l.in'ii  ft.  fj.  M.  2 
in.  by  6  in.,  K.i  ft.  to  16  fi.  loi;-  shiplappcd 
s2sr  3,000  ft.  1;.  M.  2  in.  bv  8  in.,  10  ft.  to  10 
ft.  long,  rough;  .iO.n.iii  ft.  |-;  \i,  ■;  ;„  ],y  (^  ;„ 
10  ft.  to  16  ft.  long,  sis.  Xr.rwav  pine:  2,0nii 
ft.  B.  M.  2  ill.  by  10  111.,  10  ft.  to  10  ft.  long, 
rough;  25,000  ft.  H.  M.  2  in.  by  lo  111.,  10  ft.  to 
16  ft.  long,  sis;  2,000  ft.  B.  ;\1.  2  in.  by  10  in., 
10  ft.  to  16  ft.  long,  s4s;  l,00ii  ft.  |;.  M.  2  in. 
by  10  in.,  18  ft.  to  20  ft.  long,  rough;  2n,000  ft. 
B.  M.  2  in.  by  12  in..  10  ft.  to  16  It.  long,  sis; 
3,000  ft.  B.  M.  2  111.  bv  12  in.,  10  ft.  to  16  ft. 
long,  .s2s;  4,ooi)  ft.  B.  M.  2  in.  bv  12  in.,  18  ft. 
lo  20  ft.  long,  sis;  0,000  ft.  B.  .M'.  3  in.  by  6  in., 
12  ft.  to  16  ft.  long,  s4s  ;  1,000  ft.  B.  M.  3  in. 
by  8  in.,  12  ft.  to  16  ft.  long,  s4s  ;  2.000  ft.  B.  M. 

3  in.  by  10  in.,  12  ft.  to  10  ft.  long,  rough; 
1,000  ft.  B.  .M.  3  11).  by  10  in.,  12 
ft.  t<i  16  ft.  long,  sis;  3,000  ft.  B. 
M.  3  in.  by  10  in.,  12  ft.  to  16  ft.  long, 
s4s;  6,000  ft.  B.  M.  :'.  in.  by  10  in.,  22  ft.  to  21 
ft.  long,  rough;  15,000  ft.  B.  M.  3  in.  by  12  in., 
10  ft.  to  16  ft.  long,  rough;  1,000 
ft.  B.  M.  3  in.  bv  12  in.,  10  ft.  to  16  ft. 
long,  sis;  12,000  ft,  B.  M.  3  in.  bv 
12  in.,  18  ft.  ft.  20  ft.  long,  rough;  7,000  ft. 
B.  M.  3  in.  bv  12  in.,  22  ft.  to  24  ft.  long, 
rough  ;  1,000  ft.  B.  M.  4  in.  bv  4  in.,  12  ft.  to 
16  ft.  long,  rough;  10,000  ft.  B.  M.  4  in.  by  4 
in.,  12  ft.  to  10  ft.  long,  s4s ;  1,000  ft.  B.  M.  4 
in.  by  6  in.,  12  ft.  to  16  ft.  long,  rough;  3,000 
ft.  B.  M.  4  in.  by  6  in.,  12  ft.  to  16  ft.  long, 
sis;  8,000  ft.  B.  M.  4  in.  by  6  in.,  12  ft  to  16  ft. 
long  s4s;  5,000  ft.  B.  .M.  4  in. 
bv  8  in.,  12  ft.  to  16  ft.  long,  s4s; 
1,000  ft.  B.  M.  4  in.  by  12  in.,  18  ft. 
to  20  ft.  long,  s4s ;  1,000  ft.  B.  M.  4  in.  by  14 
in.,  32  ft.  to  34  ft.  long,  rough;  1,000  ft.  B.  M. 
6  in.  bv  8  in.,  12  ft.  to  16  ft.  long,  rough;  1,000 
ft.  B.  M.  0  in.  by  8  in.,  18  ft.  to  20  ft.  long, 
rough ;  1,000  ft.  B.  M.  6  in.  by  8  in.,  22  ft  to  24 
ft.  long,  nnigh;  l,00o  ft.  B.  M. 
6  in.  by  12  in.,  18  ft.  to  20  ft.  long, 
rough;  1,000  ft.  B.  M.  8  in.  by  10  in. 
18  ft.  to  20  ft.  long,  rough;  2,00o  ft.  B.  M.  10 
in.  by  10  in.,  18  ft.  to  20  ft.  long,  rough ;  1,000 
ft.  B.  M.  10  in.  by  10  in.,  22  ft.  to  24  ft.  long, 
rouffh;  1,000  ft.  B.  M.  10  in.  by  10  in.,  26  ft.  to 
28  ft.  long,  rough;  4,000  ft.  B.  M.  12  in.  by  12 
12  in.,  10  ft.  to  16  ft.  long,  rough;  1,000  ft.  B. 
M,,  12  in.  bv  12  in.,  18  ft.  to  20  ft.  long,  rough; 
1,000  ft  B.  M.  12  in.  bv  12  in.,  22  ft.  to  24  ft. 
long,  rough ;  4,000  ft.  B.  M.  12  in.  bv  12  in.,  26 
ft.  to  28  ft.  long,  rough;  15.000  ft.  B.  M.  12  in. 
bv  12  in.,  30  ft.  to  32  ft.  long,  rough  ;  2,000  ft. 
B'.  M.  12  in.  by  12  in.,  34  to  36  ft.  long,  rough. 
Yellow  pine.  No.  1  common:     2,000  ft.  B.  M. 

4  in.  bv  6  in.,  18  ft.  to  20  ft.  long,  s4s  ;  4,000  ft. 
B.  M.  4  in.  by  6  in.,  22  ft.  to  24  ft.  lon.g,  s4s ; 
10,000  ft  B.  M.  4  in.  bv  12  in.,  12  ft.  to  16  ft. 
long,  rough;  10,000  ft.  B.  M.  4  in.  by  12  in.,  18 
ft.  to  20  ft.  long,  rough  ;  10.000  ft.  4  in.  by  12 
in.,  18  ft.  to  20  ft.  long,  rough; 
15,000  ft.  B.  M.  4  in.  bv  12  in.  IS  ft.  to  20  ft. 
long,  .s4s;  10,000  ft.  B.  .M.  4  in.  by  12  in.,  22  ft. 
to  24  ft.  long.  54s;  1,000  ft.  B.  M.  6  in.  by  10 
in.,  12  ft.  to  16  ft.  lon.g,  sis;  1.000  ft.  B.  M.  6 
in.  bv  12  in..  12  ft.  to  16  ft.  long,  s4s;  3,000  ft. 
B.  M.  6  in.  bv  12  in.,  18  ft.  to  20  ft.  lon.g,  sis; 
5,000  ft.  B.  M.  6  in.  by  12  in.,  22  ft.  to  21  ft. 
long,  s4s  •  l.OOo  ft.  P..  M.  6  in.  by  16  in.,  IS  ft 
to  20  ft.  long,  sis;  1,000  ft.  B.  M.  6  in.,  by  16 
in.,  22  ft.  to'2t  ft.  lon,g.  s4s  ;  1,000  ft.  B.  M.  S 
in  by  8  in.,  18  ft.  to  20  ft.  long,  rough;  l,00o 
ft  li.  .\1.  8  in.  by  8  in.,  22  ft.  to  21  fl.  lon.g, 
rough;  5,000  ft.  B.  M.  8  in.  by  10  in.,  18  ft.  to 
20  ft  loii,g,  rough;  2,000  ft  B.  M.  8  in.  by  12 
in.,  22  ft. 'to  L'l  ft  lung,  rou.gli :  1,000  ft.  ]',.  Al. 
10  in  bv  10  in,.  18  ft,  lo  2o  ft,  loii,i;-,  rough; 
:!,000  ft.' B.  M.  10  111.  by  10  111..  22  fl.  to  21  ft. 
long,  rough-  lO.OOo  ft.  P,.  M.  10  in.  by  12  in.. 
22  ft.  to  -24  ft.  If.iig,  i-on.gh;  20,ooO  ft,  B.  M.  12 
liy  12  ill..  22  ft.  to'24  ft.  long,  rough;  3,000  ft. 
li,  M.  12  in.  bv  10  in,,  '22  ft.  lo  '24  ft.  long, 
rmigh:  lO.nOO  ft.  B,  M.  paving  blocks.  4  in.  by 

0  ill.,  I  ill  bv  s  in,.  4  in.  by  In  in.,  4  in.  liy  12 
ill.,  ."i  111.  t.i  7Vi  in.  deep,  si-      White  oak.  No, 

1  common  :  l.ooo  ft.  B.  M.  2  in.  by  8  in..  12  ft, 
lo  16  ft,.  s4s  .  s.OOo  ft.  B.  -\1.  ■'>  in.  by  10  in.,  12 
fl    1,1  16.  ft  ,  r^nyh;   '<.'"'<'  ''*    H.  M.  3  in,  by  12 

1"   ft    In    Hi   ft.  rmiudi:   05.000   ft.   B.    M.  .'i 

IS  ft    t.i  20  ft.,  rough;  1,000  ft.  B. 

IS  ft   to  -20  ft.,  sis;  5,000  ft. 


111.,   fJ  tt.   If 
in.  by  12  in. 
M.  3  in,  bv  1 
B,   M.  3  in 


bv  1  I   m. 


•J-  indicates  work  now  open  for  bids. 


IS   :'r.  to  20  ft.,  rough  ; 

^  indicates  a  contract  let  recently. 
/ 


3,OHii  ft,  li.  M  .1  ill,  by  12  in..  12  ft.  to  16  ft., 
rough;  1,omo  ft.  B.  M.'S  in.  by  12  in.,  18  ft.  to 
•20  ft.,  rouuh;  I.OOO  ft.  B.  M.  12  in.  by  12  in., 
12  ft.  to  16  ft.,  rough;  1,000  ft.  B.  M.  12  m. 
bv  12  in.,  IS  ft.  to  20  ft.,  rough;  1,000  ft.  B.  -M. 
12  in.  by  12  in.,  22  ft.  to  24  ft.,  rough. 

The  Special  Board  of  Commissioners  will 
probably  reach  a  decision  this  week  regarding 
the  site  for  the  proposed  new  state  peniten- 
tiary building  to  be  erected  in  Joliet.  John 
Lainbcrt.  863  Rookery  Bldg.,  Chicago,  111.,  is 
Commissioner. 

P.  (.)lson,  78  La.Salle  .St.,  Chicago,  submit- 
ted a  bid  of  $1,686  to  B.  J.  Mullaney,  Com- 
missioner of  I'ublic  Works,  City  of  Chicago, 
room  705,  City  Mali,  for  furnishing  and  in- 
stalling a  new  steam  heating  plant  at  the 
!)-5th  St.  engine  house.  The  contract  has  not 
been   awarded. 

The  following  bids  were  received  by  B.  J. 
Mullaney,  Commissioner  of  Public  Works. 
City  of  Chicago,  for  furnishing  2,000  bbls.  of 
natural  cement  and  100  bbls.  of  Portland 
cement  to  the  city  of  Chicago:  Garden  City 
Land  Co.,  68  cts.  and  $1.70;  Wm.  E.  Dee  Co., 
70  cts.  and  $1.70;  Thos.  Connelly  Co.,  68  cts. 
and  $1.70;  Knickerbocker  Land'  Co.,  74  cts. 
and  $1.60;  Mcacham  S:  Wright,  69  cts.  and 
$1.80. 

The  following  bid  was  received  by  Wm. 
Carroll,  City  b'.lcctrician.  City  of  Cliicago, 
for  furnishing  15,000  ft.  more  or  less,  of  No. 
6  B.  &  L.  G.,  single  conductor  paper  insulated, 
lead  covered  electric  light  cable.  Jno.  .-X. 
Roebling  &  Sons,  171  Lake  St.,  Chicago,  75 
cts.  per  lin.  ft. 

Louisiana. 

•|*Bids  will  be  received  until  11  a.  m.,  Jan. 
•26  by  Maj.  H.  Burgess.  U.  S.  Engineer,  3338 
St.  Charles  Ave.,  New  Orleans,  La.,  for  con- 
structing and  delivering  two  steel  barges. 

Massachusetts. 

®\V.  H.  Ellis,  18  Tremont  St.,  Boston, 
Mass.,  has  been  awarded  a  contract  at  $6,176 
by  the  city  of  Boston  for  dredging  and  build- 
ing a  wharf  for  Fire  Boat  Engine  31.  Bids 
were   opened    Dec.    12. 

Maryland. 

•J«Bids  will  be  received  until  11  a.  in.,  Jan. 
18,  by  Board  of  .'Vwards,  Baltimore,  Md..  for 
the  furnishing  of  two  automobile  hose  wagons. 
J.  Barry  Mahool  is  President  of  the  Board  of 
Awards. 

^Bids  will  be  received  until  noon,  F'eb.  1, 
by  Frank  W.  Keatin.g,  M.  D.,  for  the  erection 
of  the  following  buildings  on  the  grounds  of 
the  Marvland  .^Xsvlum  and  Training  School  for 
Feeble  Minded,  Ow-ings  Mills,  Baltimore,  Md. 
Dining  room  and  dormitory  building;  single 
dormitory  and  day  room  building;  one  double 
dormitory  and  day  room  building ;  one  manual 
training  and  assembly  building.  .-V  certified 
check  for  $500  on  a  clearing-bouse  bank,  made 
pavable  to  the  order  of  the  Maryland  .Xsylum 
and  Training  School  for  Feeble  Minded,  will 
be  required  to  be  deposited  by  each  bidder 
when  proposals  ;ire  submitted;  and  successful 
bidders  will  be  required  to  give  satisfactory 
bciiul  in  the  usual  form  for  the  faithful  per- 
form.ince  of  contracts.  Drawings  and  spcci- 
liciliniis  m.iv  lie  secured  at  the  office  of  the 
.Architects.  Kllicott  &  Enimart,  1101  Union 
Trust  lUiildmu,  B,-iltiinore  city,  Maryland,  for 
which  there  will  be  a  charge  of  $10;  one-half 
to  be  refunded  if  dr;iwings  and  specifications 
.ire  retiiriKd  in  good  condition  on  or  before 
February   1,   191  L 

4-l!ids  will  be  rccieved  until  11  a.  m.,  Jan. 
17  bv  Hoard  of  County  Commissioners,  An- 
na'pol'is,  Md.,  for  lighting  certain  of  the  streets 
or  r'lads  or  portions  thereof  of  Brooklyn,  Cur- 
tis Ba\  .ind  vicinity  and  the  vicinity  of  Liiithi- 
cum  I'icights,  by  arc  or  incandescent  electric 
lamps,  for  the  terms  of  one,  two,  five  or  ten 
years.     S.  O.  Tilghman  is  Clerk. 

.Atlanta  Fertilizer  Co..  Baltimore,  has  made 
plans  for  constructing  a  double-decked  pier, 
about  250  ft.  long. 

Michigan. 

^•Bids  will  be  received  until  3  p.  m.,  Feb.  3, 
bv  James  Knox  Taylor,  Supervising  Architect, 
Treasury  Department,  Washington,  D.  C,  for 
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the  construction,  complete,  including  plumlimj;. 
gas  piping,  heating  apparatus,  electric  conduits 
and  wiring,  of  the  United  States  Post  Office 
at   Hillsdale,  Mich. 

®Dupins  Co.,  Detroit,  Mich.,  lias  been 
awarded  the  contract  at  $-J.8!17  for  construct- 
ing a  sea  wall  and  tilling  at  Owen  Park  for 
the  city  of  Detroit.     Bids  were  opened  Dec.  IT. 

Julius  B.  Lund  &  Sons  Co.,  Cheboygan. 
Mich.,  is  considering  increasing  the  facilities 
at  the  sliipyar<l  in  CheUovgan  by  the  construc- 
tion of  a  marine  railwav  drv  dock  to  cost 
about  $-J."i,00O. 

The  Lake  Shore  &  Ishpeming  Ry..  R.  t . 
Young.  Chief  Kngineer,  >larquette.  Mich.,  is 
planning  to  construct  a  new  ore  dock  in 
Prcsque  Isle  harbor,  Marquette,  about  "-'Oil  ft. 
.southwesterly  from  the  present  ore  dock  and 
running  parallel  with  it. 

The  Board  of  Public  Works  of  Grand 
Rapids.  Mich.,  has  been  requested  to  furnish 
to  the  Connuon  Council  an  appro.ximate  esti- 
mate of  the  cost  of  constructing  a  dock  line 
wall  along  the  east  dock  line  of  Grand  River 
from  Fulton  St.  to  about  100  ft.  south  of  the 
Power  Dam.  together  with  the  reinforcing 
and  supporting  where  necessary  of  building 
walls  already  in  place  along  the  dock  line,  in- 
cluding the  installation  of  gates  for  the  pur- 
pose of  closing  up  during  flood  stages  in 
Grand  River  all  flumes,  tail-races,  or  openings 
from  the  East  Side  Water  Power  Co.'s  canal 
into,  the  river.  Estimates  are  also  asked  for 
the  construction  of  flood  walls  around  the 
power  dam,  and  approach  to  the  East  Side 
canal  on  the  line  of  existing  walls  as  now 
maintained  east  of  the  dock  line,  including 
flood  gjites  at  the  gate  house  and  waste  where 
necessary  to  exclude  the  flow  of  water  from 
the  river  into  the  canal  during  floods :  also 
including  the  raising,  if  necessary,  of  the 
Grand  Trunk  bridge  across  the  opening  into 
the  canal  at  the  dam  with  such  other  inci- 
dental work  as  may  be  necessary  to  secure 
flood  protection  between  the  points  named. 

Minnesota. 

The  City  Council  nf  Tower,  Minn.,  has  de- 
cided to  submit  to  the  voters  of  the  city  the 
proposition  of  voting  enough  bonds  to  build 
a  power  plant  at  Pike  River  Falls  for  the 
municipal  lighting  plant.  The  amount  neces- 
sary to  be  raised  is  estimated  at  from  $10,000 

to  $i.").ono. 

Missouri. 

But  one  bid  was  received  Dec.  7  at  the  of- 
fice of  the  U.  S.  Engineer,  Kansas  City,  Mo., 
for  removal  of  a  wreck  of  the  excursion  boat 
"Uncle  Sam,"  from  the  Missouri  river.  This 
bid  w'as  considered  too  high  and  was  rejected. 

Nebraska. 

^Bids  will  be  received  until  :i  p.  in..  Feb.  2, 
by  James  Knox  Taylor.  Supervising  .Architect, 
Treasury  Department,  Washington,  D.  C,  for 
the  construction,  including  plumbing,  gas  pip- 
ing, heating  apparatus  and  electric  conduits 
and  wiring,  of  the  L'nited  States  Post  Office 
at   Holdredge.   Nebr. 

New  York. 

•J«Bids  will  be  received  until  10  a.  m.,  Jan. 
16,  by  Commanding  Oflicer,  Torpedo  Depot, 
Fort  Totten.  N.  Y.,  for  delivering  f.  o.  b.  point 
of  manufacture  4.")0  large  cast  iron  junction 
boxes. 

•J«Bids  wiii  he  received  until  Jan.  Iti,  li\- 
Board  of  Contrr.rt  .<t  .Supply.  Albany.  N.  Y., 
for  the  street  h's'i'ir.   contract. 

•J-Bids  will  hv  !x ,-..  ed  until  2  p.  m.,  Jan. 
30.  by  Quartern  ,;;r.  '","•;-  Point,  N.  Y.,  for 
furnishing  and  i'i--;'i,..-  .  .-ompiete  Central 
Energy  Telephone  ."^y  '.  :,  "^ms  and  speci- 
fications are  on  file  at  tic  titi-:  f  the  Quar- 
termaster. 

®The  R.  T.  Ford  Construct:  n  l  Roches- 
ter, N.  Y..  has  been  awanJe''  tiic  o-  ;!ct  for 
the  erection  of  the  new-  power  'lou^e  ■ !;;  ^outh 
Hawk  St..  .Albany,  for  the  Si.:.te  Trusti-.'  of 
Public  Buildings.  The  contracr  price  vi^', 
$346,287. 

®.-\dvices  from  Washington,  D.  i '  ,  stale 
that  the  .\lbeiger  Pump  Co.  of  New  York 
City  has  been  awarded  the  contracts  ag.Lire- 
gatin,g  $'V2.i.OO0  for  electric  pumping  plants  f  -r 


.\cw    York,    Pearl    I  larbur    ami    I'ugct    Sound 
navv  vards. 

Ohio. 

Bids  were  opened  Jan  4  1).\  .\laj.  II,  Jcrvey, 
V.  S.  Engineer,  Cincinnati,  O.,  for  the  con- 
struction of  three  steel  flathoats  and  three 
steel  barges  (Ohio  River  Improvement),  the 
bids  received  being  as  follows  (1)  standing 
for  bid  for  each  steel  flat  Uiat  .-iikI  c.M  for  the 
bid  for  each  steel  barge:  Milwaukee  Bridge 
Co..  Milwaukee,  Wis.  (1),  $7,U(i(i  each,  (2) 
$6,200  each  ;  Howard  Shipyards  Co.,  Jefferson- 
ville,  Ind.,  (1)  $8.(ilH)  each,  (2)  $7,100  each; 
.American  Bridge  Co.,  of  New  York,  Cincin- 
nati. O.,  (H  $6,300  each  or  $6,450  each,  (2) 
$."),200  each  or  $.5,3.")0  each  ($200  to  be  deduct- 
ed for  each  boat  if  accepted  at  .Anibridgc, 
Pa.)  ;  Des  Moines  Bridge  &  Iron  Works, 
Pittsburg,  Pa.,  (1)  $7,124  each,  (2)  $6,030 
each. 

.Appropriations  of  $40,000  for  river  dredg- 
ing and  $36,000  for  river  widening  are  in- 
cluded in  the  appropriation  ordinance  of  the 
City  Council  of  Cleveland.  O.  Robert  Hof- 
inan  is  City  En.giiiecr. 

Oregon. 

The  Port  of  Portland  Commission.  Port- 
land, Ore.,  has  included  in  the  summary  of 
funds  required  for  1911  an  item  of  $125,000 
for  starting  work  on  a  steel  hull  dredge,  a 
duplicate  of  the  digger  Columbia.  The  Com- 
mission has  plans  nearing  completion  for  a 
steel  sternwheel  towboat  to  cost  in  excess  of 
$100,000.  There  will  also  be  ordered  30  pipe 
pontoons.  J.  B.  C.  Lockwood.  Portland,  is 
Consulting  Engineer  to  the  Commission. 

The  Port  Commission,  of  Marshfield,  Ore., 
has  levied  a  tax  of  three  mills  for  harbor 
work  for  the  coming  year.  This  applies  to  all 
property  vvithin  the  port  district.  In  addition 
to  the  ta.x  money  the  port  by  the  vote  of  the 
people  at  the  recent  election  is  allowed  to  issue 
bonds  in  the  sum  of  $300,000  for  harbor  im- 
provements. 

The  Warrenton  Development  League,  G. 
Clilford  Barlow,  Secretary,  Warrenton,  Ore., 
has  a  project  under  way  for  the  dredging  of 
Skipanon  Creek  and  the  construction  of  a 
dike.  The  cost  of  the  work  will  be  about 
$!00,00o.  Surveys  have  not  been  made  as 
yet.  The  commissioners  of  the  Port  of  .As- 
toria, C.  -A.  Lester.  Secretary,  -Astoria,  Ore., 
will  lie  asked  to  take  up  the  matter. 

The  Port  Commission  of  Toledo,  Ore.,  has 
sold  S-jO.OOO  worth  of  bonds  to  S.  Kean  &  Co., 
of  Chicago.  The  money  received  from  the 
sale  of  these  bonds  will  be  used  in  the  deepen- 
ing of  the  local  harbor.  A  16  foot  channel 
will  be  dug  from  Toledo  to  the  sea.  .A  suc- 
tion dredge  will  be  built  to  be  used  in  the 
removal  of  the  three  or  four  small  bars  which 
lie  between  Toledo  and  Oysterville.  Several 
wing  dams  will  also  be  built. 

Pennsylvania. 

•J«Bids  will  lie  received  until  noon,  Jan.  17. 
by  Charles  T.  Straughn  County  Controller, 
Pottsville,  Pa.,  for  general  contract,  including 
increased  water  supply,  sewage  disposal  plant, 
power  plant,  elevator,  heating,  ventilating, 
plumbing  and  electric  wiring,  complete  of  a 
building  for  the  insane  at  Schuvlkill  Haven. 
Pa. 

Texas. 

^Bids  will  be  received  untily  i  p.  m..  Jan. 
20.  by  Capt.  P.  Whitworth,  Quartermaster, 
Fort  Crockett,  Galveston.  Texas,  for  the  con- 
struction of  a  reinforced  wagon  shed  at  that 
post. 

4*Bids  will  be  received  until  6  p.  m.,  Jan. 
24,  bv  M.  O.  Woodward,  City  Secretary,  Tem- 
ple. Te.xas,  for  the  erection  of  a  high  school 
building  at  1  eniple,  also  bids  for  plumbing, 
wiring,  heating,  etc.,  thereof.  Plans  and  spec- 
ifications may  be  seen  at  the  offices  of  San- 
guinet  &  Staats,  Fort  Worth,  Dallas,  Houston 
or  Temple.  .A  certified  check  for  1.000  must 
be  filed  with  each  bid. 

®The  Westlake  Construction  Co.,  Houston, 
has  been  awarded  the  contract  at  about  $400,- 
ooo  for  the  construction  of  the  Union  Na- 
tional Bank  building  in  Houston. 

The  U.  S.  War  Department  will  shortly  ad- 


vertise for  the  construction  of  a  new  dredge 
to  supersede  the  dredge  Port  Arthur,  used  iii 
the  canal  and  slips.  The  sum  of  $75,000  is 
availalile  for  the  dredge,  which  will  be  of  the 
latest  design  of  hydraulic  auger  boring  type. 

The  International  &  Great  Northern  R.  R., 
O.  H.  Crittenden.  Chief  Engineer,  Palestine, 
Tex.,  is  preparing  to  go  ahead  with  the  work 
of  improving  the  docks  at  Constitution  Bend 
in  anticipation  of  a  large  rice  movement  from 
the   lower  country. 

.A  .syndicate  rei)resentcd  by  II.  P.  Hilliard, 
President  of  the  Central  National  Bank,  of  St. 
Louis,  Mo.,  has  purchased  the  Las  Mestanas 
ranch  in  Llidalgo  County,  comprising  6)2,000 
acres.  It  is  said  to  be  the  intention  of  the 
purchasing  syndicate  to  obtain  railroad  com- 
munication, subdivide  the  tract  and  open  to 
settlement.  The  east  line  of  the  property  is 
eleven  miles  from  the  main  line  of  the  St. 
Louis.   Rrownsville  &•  Mexico  R.  R. 

Washington. 

The  .Municipal  Commission  of  Tacoma  will 
open  bids  early  next  month  for  the  remainder 
of  the  work  on  the  construction  of  the  Nis- 
c|ually  po%ver  plant.  The  work  will  include 
a  steel  bridge  over  the  Nisqually,  an  earth 
tunnel,  reservoir,  penstock,  power  house  and 
transmission  line.  The  cost  will  be  about  $1.- 
000,000.  Nicholas  Lawson  is  Commissioner 
of  Light  and  Water  of  Tacoma. 

West  Virginia. 

•J-Bids  will  be  received  until  11  a.  m.,  Jan. 
28,  by  Capt.  F.  W.  .Altstaetter,  U.  S.  Engineer, 
Wheeling,  W.  Va.,  for  building  10  lockmen's 
houses  with  water  closets  at  Locks  Nos.  2,  3. 
4.  ■").  6,  7.  8,  9.  10  and  11,  Kanawha  River. 

Wisconsin. 

•J»Bids  will  be  recieved  until  3  p.  m.,  Feb.  7, 
by  James  Knox  Taylor,  Supervising  Architect. 
Treasury  Department,  Washington,  D.  C,  for 
the  construction,  complete,  including  plumbing, 
gas  piping,  heating  apparatus,  electric  conduits 
and  wiring  of  the  United  States  Post  Office 
at  Watertown,  Wis. 

®The  O'Keefe-Orbison  Engineering  &  Con- 
struction Co..  Appleton,  Wis.,  has  been  award- 
ed a  contract  by  the  Combined  Locks  Paper 
Co.  for  the  construction  of  a  $90,000  dam  to 
replace  the  present  structure  on  the  Fo.x  River 
at  Combined  Locks,  The  new  dam  will  be 
of  steel  and  concrete  construction  and  will  be 
located  a  few  feet  down  stream  from  the 
present  dam.  It  will  be  645  ft.  long  and  28 
ft,  wide  at  the  base.  It  will  carry  a  head  of 
19  ft.  of  water  and  will  increase  the  dam  ca- 
pacity of  the  Fox  River  about  750,000  cu.  ft. 
of  water  per  minute.  The  new  dam  will  be 
provided  with  seven  steel  gates  of  the  Tainter 

Canada. 

•{•Bids  w-ill  be  received  until  4  p.  m.,  Jan.  30. 
by  R.  C.  Des  Rochers.  Secy,  Department  of 
Public  Works,  Ottawa,  Ont.,  for  the  construc- 
tion of  a  breakwater  at  Port  Burwell,  Elgin 
County,  Ont.  Plans  and  specifications  may 
be  seen  and  forms  of  tender  obtained  at  this 
department  at  the  office  of  J.  G.  Sing,  Dis- 
trict Engineer,  Confederation  Life  BIdg..  To- 
ronto, Ont. ;  H.  J.  Lamb,  District  Engineer. 
London,  Ont,  and  upon  application  to  the 
Post  Master  at  Port  I-urwell,  Ont. 

^Bids  will  be  received  until  4  p.  m.,  Jan.  18, 
by  R.  C  Des  Rochers,  Secy..  Department  of 
Public  Works.  Ottawa,  Ont.'  for  the  Post  Of- 
fice Fittings,  Fergus,  Ont.  Plans  and  specifica- 
tions may  be  seen  on  application  to  William 
Mahoney,  Architect,  Guelph,  Ont.,  and  the  De- 
partment of  Public  Works,  Ottawa. 

+Bids  will  be  received  until  4  p.  m.,  Jan. 
18,  by  R.  C.  Des  Rochers.  Secy.,  Department 
of  Public  Works,  Ottawa,  Can.,  for  Post  Of- 
fice fittings.  Flora,  Ont.  Plans  and  specifica- 
tions may  be  seen  on  application  to  William 
Mahoney.  .Architect.  Guelph.  Ont.  and  at  the 
Deoartment  oi   Public  Works.  Ottawa. 

^Bids  will  be  received  until  noon,  Jan.  14, 
by  S.  P.  Porter,  Deputy  Minister,  Raihvays 
and  Telephones,  Regina,  Sask,  for  45.000  tele- 
phone poles. 

®The  Board  of  Control  of  W'innipeg  has 
awarded   a  contract  to  the   Scamens   Dynamo 


•!•  indicates  work  now  open  for  bids.      ®  indicates  a  contract  let  recently. 
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Works,  Toronto,  for  the  uOO-kilouatt  Kcn- 
crator  sets  for  the  power  station.  The  hid 
amounted  to  $l(j,410. 

The  International  Contracting  Co.,  of  Win- 
nipeg, Man.,  has  been  incorporated  witli  a 
capital  stock  of  $r)0,()00,0(IO.  The  nominal  in- 
corporators include  Robert  Lush  Miller  and 
Eugene  W.  Peters,  financial  brokers  of  Win- 
nipeg. The  company  is  authorized  to  erect 
all  kinds  of  buildings,  to  treat  any  kind  of 
wood,  timber,  etc.,  with  oils,  chemicals,  etc., 
for  the  purpose  of  waterprofing  or  preserv- 
ing, and  to  manufacture,  refine  and  deal  in  all 
kinds  of  oils.  etc. 

The  Consulting  Board  of  Power  Engineers 
employed  by  the  city  of  Winnipeg,  Man.,  has 
recommended  to  the  Board  of  Control  that 
$55,000  he  spent  during  the  coming  season  on 
conduit  construction  for  the  distribution  of 
power  along  Main  St.  and  Portage  .'\ve. 

TRADE  NOTES. 

The  T.  I..  Smith  Co.,  01,l  Colony  BIdg..  Chi- 
cago. 111.,  lias  secured  the  contract  for  al-  the 
mixers  to  be  used  upon  the  Keokuk  &  Hamilton 
Wfiter  Power  Co.'s  dam  at  Keokuk,  la.  The 
lu'st  plant  will  be  installed  on  the  Hamilton 
side,  where  work  is  now  in  progress.  The  work 
involves  550.000  eu.  yds.  of  concrete,  and  when 
rompleted  the  dam  will  develop  200,000  to  250,000 
hp.  The  mixers  are  of  IVi-yd..  mixed  material, 
and  equipped  with  the  Smith  Co.'s  latest  pow>-r 
tilting  device  and  steam  engine. 

A  year  ago  the  J.  I.  Case  Threshing  IMaehine 
Co.,  of  Racine.  Wis.,  ottered  a  free  trip  to  the 
factory  to  two  salesmen  in  each  territory.  The 
irip  was  a  reward  for  the  salesman  selling  tlie 
most  .•joods  for  the  year,  and  the  salesman  show- 
ing the  largest  increase  over  the  year  1909  in 
the  territory  he  worked  for  that  year.  No  one 
salesman  was  allowed  to  have  both  records.  As 
a  result  about  se\'enty  salesmen  are  now  in  Ra- 
cine, looking  over  the  plant  and  getting  a  line 
en  the  output  for  the  coming  year.  They  are 
also  receiving  instructions  that  will  help  them  in 
their  sales  work.  While  thev  are  in  Racine  they 
are  the  guests  of  the  J.  I.  Case  Threshing  IMa- 
ehine  Co.  and  will  be  entertained  by  them.  The 
time  they  spend  at  the  factory  will  be  three 
days. 

The  Cement  Age  Co.,  of  New  York  City,  pub- 
publisher  of  th.^  "Cement  Age."  has  purchased 
"Concrete  Engineering."  heretofore  published  at 
Cleveland.  O,  Beginning  with  the  .lanuary.  1911. 
issue,  the  two  magazines  will  be  consolidated 
under  the  title:  "Cement  Age,  with  which  is 
combined  Concrete  Engineering."  Mr.  Allen 
Brett,  editor  of  "Concrete  Engineering"  for  the 
past  two  vears.  will  take  the  iiosition  as  asso- 
ciate editor  of  the  new  publication,  and  Mr.  Ai-- 
thur  E.  Warner,  formerly  business  manager  of 
"Concrete  Engineering."  will  become  western 
manager.  There  will  be  no  change  in  the  pres- 
ent staff  of  "Cement  Age,"  Mr.  Robert  W.  Les- 
lev  continuing  as  editor.  Mr.  Frederic  F.  Lin- 
co"ln  as  president  of  the  Cement  Age  Co..  in 
charge  of  the  New  York  office  at  ?,li  Church  St. 
and  of  the  eastern  advertising  field,  and  Mr. 
Edward  A.  Trego  as  associate  editor. 


STREET   PAVING. 

Sealed  pnipu.sals  fee  p^ivms  with  briik 
block,  wood  block.  <-oncrete.  asphaltie 
concrete,  or  sheet  asphalt  pavement,  will 
be  received  by  the  Cilv  Clerk  of  the 
City  of  Manhattan,  Kaiis.,  up  to  6  o'clock 
p.  m.  of  Tuesday,  the  7th  day  of  Febru- 
ary.   1911. 

Approximate  quantities  are  12.20(1 
square  .vards  of  paving  and  4.000  cubic 
yards  of  excavation,  on  Poyntz  avenue, 
and  li),200  square  yards  of  paving  and 
5,450  cubic  yards  of  exca\'ation  on  Hous- 
ton and  F'ourth  streets,  in  accordance 
with  plans  and  specifieations  now  on  file 
in  the  ofBce  of  the  City  Clerk. 

Parties  desiring  plans  may  obtain  same 
by  application  to  City  Engineer  on  pay- 
ment of  $1.00  to  cover  cost. 

The    city    reserves    the    right    to    reject 
any  and  all   bids.     Each   hid  must    be  ac- 
companied   by    a    certified    check    of    $].- 
000.00,  payable  to  the  City  Treasurer. 
■C.   L.    BURT.  C.   T.   GIST. 

City  Engineer,  City  Clerk, 


POSTPONEMENT  OF  OPENING   BIDS 

PORTO  RICO  IRRIGATION  SERVICE. 
The  opening  of  sealed  proposals  fer  the 
construction  of  (1)  Carite  Dam,  (2)  Guay- 
abal  Dam.  and  (3)  Patlllas  Canal  and 
Appurtenant  Structures.  Is  hereby  post- 
poned from  January  3,  1911,  to  February 
7.   1911. 

J.    W.   BEARDSLEY, 
Chief  Engineer,  Irrigation  Service.  Guay- 

ama,  Porto  Rico. 
By  order  of 
JOHN  A.  WILSON. 

Commissioner    of    the    Interior.    San 
Juan,   Porto  Rico. 


ADVERTISEMENT. 

DEPARTMENT  OF  THE  INTERIOR. 
OFFICE   OF   PORTO   RICO   IR- 
RIGATION   SERVICE. 
Guayama,   P.  R..   Oct.   10.   1910. 
Sealed  proposals  will  be  received  at  the 
office  of  the  Commissioner  of  the  Interior 
of  Porto  Rico  until   2  o'clock  p.   m..   Feb- 
ruary  7.   1911,   for   the  construction   of— 

(1)  Carite  Dam  and  appurtenant  struc- 
tures, containing  about  150,000  cubic 
meters  of  earth  and  loose  rock,  the  esti- 
mated cost  of  which  is  about  $190,000. 

(2)  Guayabal  Dam  and  appurtenant 
structures,  containing  about  73,500  cubic 
meters  of  concrete  masonry  and  82,000 
cubic  meters  of  excavation,  the  estimated 
cost  of  which  is  about  $550,000. 

(3)  Patillas  Canal  and  appurtenant 
structures,  including  about  32,000  cubic 
meters  of  open-cut  excavation,  2,060  lineal 
feet  of  tunnels.  2.500  lineal  feet  of  flumes. 
600  lineal  feet  of  siphons,  and  100  bridges, 
the  estimated  cost  of  which  is  about 
$70,000. 

Plans  and  specifications  may  be  ob- 
tained from  this  ofBce,  or  from  the  Com- 
missioner of  the  Interior,  San  Juan,  Porto 
Rico,  or  from  the  Bureau  of  Insular  Af- 
fairs. Washington,  D.  C. 

A  deposit  of  $2  is  required  for  each  set 
of  plans,  which  will  be  refunded  upon  the 
return  of  the  plans  upon  or  prior  to  the 
date  set  for  opening  the  bids.  The  right 
is  reserved  to  reject  any  and  all  bids. 
J.  W.  BEARDSLEY, 
Chief   Engineer   Irrigation    Service, 

Guayama.    P.   R. 
By  order  of: 

JOHN  A.  WILSON. 

Commissioner  of  the  Interior  of  Porto 
Rico.  San  ,Iuan.  P.  R. 


PROPOSALS  FOR  DREDGE.  -  U.  S. 
ENGINEER  OFFICE.  Vicksburg,  Miss., 
Dec.  15.  1910.  Sealed  proposals  for  steel 
hull,  self-propelling  hydraulic  dredge,  steel 
pontons  and  pipe  line,  and  also  for  the 
component  groups  thereof,  including  steel 
dredge  hull,  steel  pontons  and  pipe  line, 
upper  works,  steam  plant,  propelling  ma- 
chinery, electric  plant,  pumping  engine, 
condenser  plant,  and  evaporator,  sand 
pump,  suction  pump  and  ladder,  cutter 
head,  gear  and  engine,  winches  and  re- 
frigerating plant,  will  be  received  at  this 
office  until  12  m..  January  18.  1911.  -and 
then  publicly  opened.  Information  on  ap- 
plication. CLARKE  S.  SMITH.  Capt., 
EngTS. 
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HANDBOOK    OF  COST  DATA 

By  IIALIJEKT    1'.  (JILI.ETTE 

The  New  Edition  compared  with  the  Old  Edition 


\ 


I9I0  Edition  1905  Edition 

The  new  edition  contains  four-and-a-haif-timcs  as  much  matter 
as  the  old.  The  chapter  headings  and  the  number  of  pages  devoted 
to  each  subject  are  as  follows : 

Section  Pages 

I     Principles  of  Engineering  and  Cost  Keeping 118 

II     Earth  Excavation 52 

III  Rock  Excavation  and  Quarrying 87 

IV  Roads.  Streets  and  Pavements.  . 217 

V     Stone  Masonry .5,5 

VI  Concrete 110 

VII  Waterworks 1  Gl 

Vlir  Sewers 14.3 

IX  Timbenvork   1 24 

X  Buildings 54 

XI  Railways  (Ste:;m  and  Electric) 348 

XII  Bridges'  and  Culverts 246 

XIII  Steelwork  (other  than  that  given  in  preceding  sections)  29 

XIV  Engineering  and  Svirveying.- 34 

XV  Miscellaneous '...'. 63 

Total  (e.Kclusive  of  index,  etc.) ....  1841 

Unit  costs  in  great  detail,  accompanied  by  statements  as  to  con- 
ditions, make   this  work  not   only  invaluable  in   estimating,  but  for 
■v.ducing  costs  of  construction,  both  for  the  engineer  who  designs  and 
'lie  contractor  who  executes. 

Price  $5.00  net,  postpaid 

THE  M^^oN  C.  CLARK  PUBLISHING  CO. 

13-21  Park  Rov.,.^^  YORK       355  Dearborn  St., CHICAGO 

Complc 

^  able  of  Contents  Sent  on  Request 


The  Greatest  Treatise 

on 

Concrete 

We  publish  nine  excellent  books  on 
concrete,  each  covering  a  different 
branch  of  the  subject.  But  it  only  one 
book  can  be  afforded  by  an  engineer, 
we  recommend  Reid's  "  Concrete  and 
Reinforced  Concrete  Construction."  It 
remains  the  largest  American  book  on 
concrete— 906  pages  (6.x9  inches) — and 
its  wealtli  of  line  drawings  (715  illus- 
trations) gives  it  precedence  over 
every  other  book  in  the  ISnglisli  lan- 
guage for  expensive  "  cuts."  Not  only 
does  Reid's  "  Concrete "  take  prece- 
dence for  size,  but  for  its  thorougli- 
ness  of  exposition  and  for  detailed  in- 
formation of  tills  vast  subject.  This  is 
indicated  pretty  well — although  inade- 
quately— in  the  16-page  pampliiet  giv- 
ing tabiei  of  contents  and  sample 
pages,  which  you  will  do  well  to  send 
for. 

The  price  of  the  book  is  $5  net,  post- 
paid. If  interested  in  special  treatises 
on  concrete,  send  for  our  eight 
'pamphlets  of  eiglit  books  on  concrete, 
besides  the  one  above  mentioned. 

The  Myron  C.  Clark  Poblishing  Co. 

355  Dearborn  Street,  Chicago 
13-21    Park   Row,  New  York 


Railroad  Location 
Surveys  and  Estimates 

by 
F.  LAVIS,  M.  Am.  Soc.  C.  E. 

M.  Am.  Ry.  Eng.  &  .M.  W.  .\ssoc. 

Field  Methods  of  Location 
and    Preparation  of   Reports 

Complete  Data  and   Methods 
for  Preparing  Estimates  of  Cost 

270  pages,  plans  and  diagrams 

Price  $3.00,  net 

THE  MYRON  C.  CLARK 
PUBLISHING   CO. 


355  Dearborn  St . 
CHICAGO 


13  Park  Row- 
new  YORK 


If  You  Want  Help 

insert  a   "want  ad."  in  Engineerin'G- 
CoxTR.\CTiNG.     It  will    cost  you    but 

One  Cent  a  Word 

to  reach    14,000   readers. 
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Profit  Insurance 


is  what  you  get  with  a  purchase 
of  "K  &  J"  Equipment. 

There*a   No    Risk  About    Anything   **K  &   J-Made*' 

Get  these  Catalogs — 

No.  36-A — For  Plows.  Scrapers,  Wheelbarrows  and  Carts. 

No:  61-K — For  Industrial  Cars. 


THE  KILBOURNE  &  JACOBS  MFG.  CO.,  Columbus,  Ohio 


NEW  YORK 
25  Broad   Street 

361 


TORONTO  MAIN  DRAINAGE. 

Sealed  tenders  addressed  to  the  Chair- 
man of  the  Board  of  Control.  City  Hall 
Toronto.  Canada,  endorsed  "Tender  for 
Section  No.  1.  Low  Level  Interceptor,"  or 
"Tender  for  Laying  Reinforced  Concrete 
Overflow  Pipe  from  Sewage  Tanks."  etc.. 
as  the  case  may  be.  for  the  construction 
of  the  several  sections  of  Low  Le\'el  In- 
terceptor and  other  works,  as  mentioned 
below,  will  be  received  by  registered  post 
only,  until  noon  of  Tuesday,  February  7, 
1911. 

The  following  is  an«  approximate  de- 
scription of  the  various  works: 

1.  Low    Level    Interceptor.    Section    No. 

1.  egg  shape,  2'  10"  x  4'  3",  45G6  linear  feet. 

2.  Low   Level   Interceptor,    Section    No. 

2.  egg  shape.  3'  2"  x  4'  9",  2475  linear  feet. 

3.  Low    Level    Interceptor,    Section  No. 

3.  egg  shape.  3'  6"  x  5'  3".  223.5  linear  feet, 
circular.  4'  6"  diameter,  1023  linear  feet. 

Total  length  Section  No.  3,  331S  linear 
feet. 

4.  Laying  reinforced  concivte  overflow 
pipe  from  sewage  tanks.  292  linear  feet  of 
60-inch  circular  pipe  in  lengths  of  about 
24  feet. 

5.  Cast  iron  penstocks  for  low  level  in- 
terceptor. 

Tenderers  shall  submit  with  their  ten- 
der the  names  of  two  personal  sureties 
approved  by  the  City  Treasurer,  or  in  lieu 
of  said  personal  sureties  the  bond  of  a 
guarantee  company,  approved  as  afore- 
said. 

Specifications  may  be  obtained  from 
and  original  drawings  will  be  on  file  and 
can  be  seen  at  the  Main  Drainage  De- 
partment. City  Engineer's  Office,  on  and 
after  January  9,  1911. 

For  the  convenience  of  contractors  sets 
of  blue  prints  have  been  prepared  and 
will  be  issued  to  contractors  upon  appli- 
cation to  the  City  Engineer  and  upon  re- 
ceipt of  deposits  as  follows:  For  items  1, 
2  and  3,  combined,  $."i.iiO;  for  item  4.  .1i2.00, 
and  for  item  ."i.  $2.00.  Deposits  should  i:- 
made  by  check,  payr<lile  to  tlie  Citv 
Treasurer.  Tlie  deposits  will  be  refund^'d 
upon  retm-n  of  lilnr  piints  in  g.toil  con<li- 
tion  within  liii!t,\-  da.\s  of  r(.CL-i\'ing  ten- 
ders. 

The  usual  conditions  relating  to  ten- 
ders as  prt-scrilied  by  v\iy  b\'-Iaw  must  be 
strictly  complied  with  or  the  tender  \vili 
not  be  entertained. 

The  lowest  or  any  tender  not  neces- 
sarily accepted, 

G,    i;.    GEARY    (Mayor). 
Chairman,    Board   of   Control. 

City    Hall.    Toronto.    Januar,\-    3.    ],iJll. 


1,000,000   Brick;    45.000    Cubic  Yards 

of  grading  to  let  at  Cleveland.  Ohio,  on 

North   Woodland   Road.     Brick   to   be 

hauled  January.  February  and  March. 

Addre.s,  M.  F.  CONDON  &  CO. 

847  Engineers    Building,    CLEVELAND,    OHIO 


TIP  GARS  FOR  CONTRACTORS 

(Hunt's  "Industrial"  Patent) 


to 
Loid 


Light 

ud 

Smuoth 

Rooning 


Ti^    CArt 

THIS  car  is  built  with  the  body  hung  be- 
tween the  wheels  and  is  nearly  a  foot 
lower  than  the  ordinary  tip  car  making  it 
much  easier  to  load.  Six  sizes.  12  to  40  cubic 
feet,  kept  in  stoclc. 

Write  HS  for  Fttrlher  Information 
and  for  Bulletin. 

C.  W.  HUNT  COMPANY 

WEST  NEW   DRIGHTON,    NEW   YORK 

New  York  City.  45  Broadway 
Chlcseo,  1616  FlBher  Building 

Atlanta.  Oa..  1607  Rhodes  Building 

Richmond.  Va..  .=itate  Bank  Building 
San  FranclBco.  865  Monadnock  Bldg. 


tjlii  bao^t  &.tj    ka.viK<j   at  kctvi 
otta  M.U  CataCoc  to  con-j-uit  w/vck 

'^iick>\.icci  "ijoolcj..      "Jtee. 
Philadelphia  Book  Co. 


17  S.  Ninth  Street 


riiil.idi-lpbiu,    To. 


REIID  S 

"Concrete  and  Rcinfor  d  Concrete 
Construction"  is  the  vwrld's  author- 
ity on  this  important  : -.bjoct.  906 
pp.;  715  illustration-:  70  tables 
$6.00  net;  16-pagc  circu'ar  free. 


BUCHANAN'S 
TABLE  OF  SQUARES 


This  is  a 

■  handy 
little  volume 
(pocket  size) 
that  gives  the 
square  of 
everj  foot, 
inch  and  six- 
teenth of  an 
inch  between 
one  sixteenth 
of  an  inch  and 
fifty  feet. 


lOTH  EDITION  JUST  OUT 

Price  $1.00  Postpaid 

SPON  &  CHAMBERLAIN 


123  C.  E.  Liberty  Street 


NEW  YORK 


Method  of  sizing  the  pipes  for  low  pressure 
steam  heating  based  upon  the  loss  of  pressure  per 
lineal  foot.  Four  large  tables  and  af ew  small  ones. 
4Jx6J:  47  pp.;  $2.00  postpaid. 

Losses  of  pressure  per  lineal  foot  for  different 
coefficients  of  friction.    1  table.  50  cents  postpaid. 

1.  CHAIMOVITSCH,  M.  E. 

Room  50,  240  La  Salle  Street,  Chicago 


ANCING  AN  ENTERPRISE 

Practical  two  vol.  werk  by  Francis  Couprr  tell- 
in?  how  to  secure  capilal  and  successfully  pro- 
mote a  business  enterprise.     Prospectus  wriime, 
patents,    capitalization,  incorporation.    Wtiiicn 
Irom  15  yeais"  promoting  CTperienc 
54J  pp.  $4  prepaid.    Cif-Mlar  r 

Ronald  Press  Co..  229X  Bioadw 
N«w  v-i, 


OUR  CATA 


of  text-books  aiid  irKlustr;  A-orks  for 
schools,  colleges,  cnjjinecrs,  architects, 
chemists,  etc  ,  should   be  in  your  files. 

'  for  it. 
jOi.  ;ONS,  43  F..  19lh  St.,  N.  Y. 
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29  New  and  Standard  Books 

Send  for  Complete  Catalog  of  the  Following  Books: 

Handbook  of  Cost   Data.     SECOND   EDITION. 

Bv  Halbert  P.  Gillette.  M.  Am.  Soc.  C.  E..  Managing  Editor  oi 
■•Engineering-Contracting."  Tile  1910  edition  of  this  book  con- 
tains nearly   I.IUIO   pages.     Postpaid.   $,').00. 

Diagrams  for  Designing  Reinfoiced  Concrete  Structures. 

Including  Diagrams  lor  Keactioiis  and  Strengths  of  Steel  Beams, 
by  G.  K.  Dodge.  M.  West.  Soc.  Engrs.  13  X  15'^  inches;  104 
pages.     Postpaid.  S-IOO. 

Cost  of   Electric  Transmission   Lines. 

(Both  Conduits  and   Pole  Lines.) 
The   title  or  this   book,    by   Clarence   Mayer,   is  "Telephone   Con- 
struction-Methods and  Cost,"  which  is  somewhat  a  misnomer  in 
that    It    does    not    indicate    its   wide   scope.      It    is   6  X  !)    ins.;    300 
pages.     Postpaid.  J4.00. 

Engineers'  Pocketbook  of   Reinforced  Concrete. 

By  E  Lee  Heidenreich.  "Mr.  Heidenreich's  pocketbook  is  near- 
er the  ideal  than  any  on  the  same  subject  heretofore  published." 
—Engineerings  News.  Jan.  14,  1909.  Leather;  4%  X6?i  ins.;  374 
pages.     Postpaid.  $3.00. 

The  Reinforced   Concrete  Pocketbook. 

Bv  L.  J.  Minsch,  M.  .Mn.  Soc.  C.  E.  A  book  by  an  experienced 
engineer  and  successful  contractor.  Leather;  4'A  X  6^  ins.;  21G 
pages.      Postpaid,    $4.00. 

Concrete    Bridges   and   Culverts. 

(Both   Uailwav  and   Highway.) 
Bv    II.    Grattau    Tyrrell.      Leather;      i'A  X  C%    ins.;    272    pages 
Postpaid,  $3.00. 

Tables  for  Structural   Engineers. 

Bv  Edward  Godfrev.  Leather;  4  X  6>A  ins.;  21S  pages.  Post- 
paid.  $2.50. 

Solid   Bitumens. 

Their  Phvsical  and  Chemical  Properties  and  Chemical  Analysis, 
by  S.  f.  Peckham.     Cloth;    6X9  ins.;  330  pages.     Postpaid.  $5.00. 

Graphic  Statics. 

By  Charles  W.  Malcolm.  This  book  has  been  adopted  as  a  text- 
book liy  a  large  number  of  engineering  colleges.  Cloth;  6X9 
ins.;   330  pages.     Postpaid,   $3.00. 

Cost    Keeping    and    Management    Engineering. 

By  Halbert  F.  Gillette  and  Richard  T.  Dana.  Cloth;  6X9  ins.; 
360  pages.     Postpaid,   $3.50. 

Theory  and   Design  of  Reinforced  Concrete  Arches. 

Bv  Arvid  Keuterdahl.  Chief  of  Bridge  Dept..  City  of  Spokane. 
Cloth;     6X9    ins.;    132   pages.      Postpaid.    $2.00. 

Railroad   Location   Surveys  and   Estimates. 

Bv  F.  Lavis.  M.  Am.  Soc.  C.  E.  Cloth;  6X9  ins.;  270  pages. 
Postpaid.   $3.00. 

The  Trackmen's   Helper. 

By  J.  Kindelan.     Cloth; 

Practical   Switchwork. 

By  D.  H.  Lovell.    Cloth; 

Maintenance   of   Way   Standards. 

By-F.  .\.  Smith.    Cloth;  ..i-.  X  ' 

Railway   Curves. 

By   F.   A.   Smith.     C 

Standard   Turnouts. 

By  F.  A.  Smith.  Leather:  4I/2  X  7%  ins.;  41  pages.  Postpaid,  $1.00. 

Engineering  Work  in  Towns  and  Cities. 

Bv  Ernest  McCulIough.  Cloth;  6X9  ins.;  510  pages.  Post- 
paid,  $3.00. 

Tables   of   Squares   and    Logarithms. 

By  G.  D.  Inskip.  Give  five  place  squares  and  logs  of  feet,  inches 
and  32ds  of  inches  from  zei-o  to  100  ft.  Logs  of  numbers  to 
10.000;  logs  of  sines  and  tangents,  log  functions  of  angles  and 
natural  functions,  etc.  Write  for  sample  pages.  Leather;  5^  X 
7',3  ins.;   405  pages.     Postpaid,  $3.00. 

Practical  Cement  Testing. 

Bv  W.  Purves  Taylor.  The  most  complete  book  on  the  subject. 
Cioth;   6X9  ins.;   330  pages.     Postpaid.  $3.00. 

Concrete  Construction — Methods  and  Cost. 

Bv  Halhert  P.  Gillette  and  Charles  S.  Hill.  Editors  of  "Engi- 
neering-Contracting." Cloth;  6X9  ins.;  700  pages.  Postpaid, 
$5.00. 

Cements,  Mortars  3n<i  Concretes. 

Bv  JIvron  S.  Falk.  A  summary  of  tests  and  conclusions  derived 
tlierefVom.      Cloth;    6X9  ins.;   184  pages.     Postpaid,   $2.50. 

Surveyor's   Handbook. 

Bv  T.  U.  Taylor.  Professor  of  Civil  Engineering.  tJniversity  of 
Texas.     Leatlier;  41-2  X  7  ins.;  32S  pages.     Postpaid,  $2.00. 

Concrete  and   Reinforced  Concrete  Construction, 

Bv  Homer  A.  Reid.  Assoc.  M.  Am.  Soc.  G.  E.  The  largest  book 
on  concrete.  Cloth;  6X9  ins.;  906  pages;  715  illustrations. 
Postpaid,   $5.00. 

Bricklaying  System. 

Bv  Frank  B.  Gilbreth,  M.  Am.  Soc.  M.  E.  Cloth;  G  X  9  ins.;  330 
pages.      Postpaid,   $3.00. 

Field   System. 

Bv  Frank  B.  Gilbreth.  A  book  of  rules  and  instruction  for  the 
guidance  of  his  foremen  and  superintendents  on  contract  work, 
hv  the  contractor  who  made  the  "Cost-plus-a-flxed-sum  con- 
tract" famous.     Leather;  4>.i  X  7  ins.;  200  pages.     Postpaid,  $3.00. 

Rock   Excavation — Methods  and  Cost, 

Bv  Halbert  P.  Gillette.  Cloth;  5%  X  1  ins.;  384  pages.  Post- 
paid,  $3.00. 

Backbone  of  Perspective. 

By  T.  U.  Taylor,  Professor  of  Civil  Engineering.  University  of 
Texas.     Cloth;   414x7   ins.;    5<;  pages.     Postpaid.   $1.00. 

Engineering  Law — The  Law  of  Contract. 

Bv  .Alexander  Haring.  LL.B.,  M.  .\m.  Soc.  C.  E.,  Professor  of 
Bridge  and  Railway  Engineering.  New  York  University.  Cloth; 
6  X  9  ins.;  510  page's.     Postpaid,  $4.00. 

Send  for  Complete  Catalog  of  the  above  29  Books 

THE    MYRON    C.    CLARK    PUBLISHING    CO. 

355  Dearborn  Street,  CHICAGO 
13-21   Park  Row    NEW  YORK 


X  71,2  ins.;  350  pages. 
414  X  6V4  ins.;  174  pages. 
?4  ins.;  600  pages. 
4  X  61,4   ins.;   50  pages. 


Postpaid,  $1.50 
Postpaid,  $1.00. 
Postpaid,  $1.50. 
Postpaid,   $1.00. 


Importance  of 
Cost  Keeping 

■Whether  his  work  be  Inspecting, 
surveying,  drafting,  or  in  charge  of 
constructing,  the  engineer  should  re- 
cord both  the  cost  of  the  work  he 
himself  is  doing  and  the  cost  of  all 
work  that  comes  under  his  observa- 
tion His  ability  not  only  to  estimate 
future  work  but  to  reduce  its  cost  de- 
pends upon  his  detailed  knowledge  of 
costs.  Cost  keeping,  therefore,  should 
be  studied  by  every  engineer.  "  Cost 
Keeping  and  Management  Engineer- 
ing," by  Halbert  P.  Gillette  and  Rich- 
ard T.  Dana,  has  met  with  universally 
favorable  reviews  from  the  engineer- 
ing press,  and  cannot  fail  to  be  a  great 
aid  to  every  engineer  and  contractor. 
The  book  is  6x9  inches,  360  pages,  and 
its   price   is    $3.50   net,   postpaid. 

The  Myron  C.  Clark  Publishing  Co. 

355  Dearborn   Street,  Chicago 
13-21   Park  Row,   New  York 


Two  "System"  Books 

These  two  books  will  not  exactly 
meet  your  needs  in  every  particular. 
No  book  on  systematizing  construction 
work  can;  but  there  is  a  wealth  of 
suggestions  in  these  books  which  can 
be  used  to  advantage  on  your  own 
construction  work,  no  matter  what 
kind  it  may  -be.  We  are  speaking  of 
"  Bricklaying  System  "  and  of  "  Field 
System,"  by  Gilbreth.  One  review  of 
"Bricklaying  System"  pronounced  It 
the  only  practical  treatise  on  brick- 
laying ever  written,  and  a  remarkable 
book  in  that  it  described  methods  of 
greatly  reducing  the  cost  of  laying 
brick,  in  spite  of  the  fact  that  the  art 
is  as  ancient  as  the  pyramids. 

The  "  Field  System  "  is  a  series  of 
rules  and  instructions  for  the  guid- 
ance of  superintendents  and  foremen, 
the  object  being  to  secure  uniformity 
of  procedure  and  economy  of  perform- 
ance on  general  contract  work. 

The  "  Bricklaying "  contains  330 
pages  (6x9  inches)  and  its  price  is 
$3.09    net,    postpaid. 

The  "  Field  System "  contains  194 
pages  (bound  in  leather)  and  its  price 
is  $3.00  net,  post  paid. 

The  Myron  C.  Clark  Pablisbing  Co. 

355   Dearborn  Street,  Chicago 
13-21    Park   Row,  New  York 
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C?^»:^^  ^^:^.r»       r*  AM^-M^  .^^-Inrv  '"''   respects    in   particular   in   this   work   these 

engineering  =  LOntraCting  a,n<UUnns    were    far   different   than    had   been 

A  We.kly  •■Mctho.is  and  Cosf  Journal  assnmed      Test  pits  sunk  to  determine  the  na- 

for   Civil    Engineers   and  Contractors.  ture  ot   the  material  to  be  excavated  disclosed 

Published  every  Wednesday  by  only    material    easy    to    handle ;     actually    the 

THE  MYRON  C  CLARK  PUBLISHING  CO.  fater  portion  of  the  material  proved  far  dif- 

,  terent   than   the   test   pits   indicated   and   enor- 

355  Doarborn  Street,  Chiccgo  niousK    more  expensive  to  excavate  and  han- 

Teiephoae  Harrison  6198  die      Likewise  test  pits  showed  readily  avail- 

New  Yosk  Office:  13-21  Park  Row  .,1,]^^.  sources   from  which  to  secure   filter  sand, 

Telephone  r.ci3  cortiandt ^^.,,1,^.  ^,.ti,any  ih^-se  deposits  wcrc  not  suitable 

H ALBERT  P   GILLETTE "j  in   laruc  part   and   suitable  deposits   had   to   be 

CHAS   S    HILL '  smiuhl    farther   awav   and   made   use  of  at   the 

C-  T   MURRAY       ;.  Editors  expense    of    a    long    uphill    haul.      It    is    clear 

J^V  mVd  PH  V "  !'''t  eff'-^^''  t'"  ■'^e  actual  conditions  would  have 

I .    IJ    iM  U  K.r  tl  1    .      .      J  ,1                   ,■                    -II,-                            T             I'll              t 

MYRON  C.  CLARK Publisher  '  "  '"«•  Probt  iimvidcd    lor  in  a  close  bid  based 

F  P   lib'RT Manager  ' 'U   the  assumed  cr  niditinns, 

—                      —  Xnw    ■.b\iiiMsl\     the    contract. ir    bad    volun- 

^^W^^'^'^'^'°,-^o  ■'^■'^'^^^    ;— ri''?/'"    4-*;;"'«;-  l.-iriK     bonn,l    himself    to    assume    all    risks    of 

SS.OO  n  vear  (S3  issues^  jk  {  mied  States.  Cuba.  .\Iex-  ,  >i              i           ,           ,          ,       i      ,                 , 

ico.    Ah'ska.   Hnwaii.   Guam.    Porto   Riro,    Philippine  error.        (  IhMously      .iIsm      1k>      bad      been      dc 

Islands    Republic  of  Panama.  Canal  Zone  and  I slan.i  cened.       mi\\ininyl\        ut        ciinrsc,       b\        ibc 

oj  Tutuila.  eiii^inccrv       Tlu       (|ucstion      was      ulu-re      diil 

SS.OO  a  year  (52  issues)  to  Dominion  of  Canada.  justice        be        and        Imu         should        il        be 

$4.00  a  year  (6i>  issues  to  alt  other  countries.  rendered:^     The  engineers   assumed   that   il    lav 

Orders'*""  ^^  °'^''^'' ^°^' °''''''' "^  ^'""^"^  ^'""^^  '"   ''"'   "'■'"''  ^I'^su'npt'""  '^y  the  owner  of  his 

/I  ni'iTDTrcrN-^   ujT-c-c       .         -.I-    ,■  share  in  the  error  and  could  be  best  rendered 

ADVERTISING    RATES  sent  on  application.  ,                t  ■                             ,  i 

by   making    reasonalile   concessions   to    recom- 

Entered  as  sccond-elass  matter,  .^pril   17.   fO?.  at  the  Dense  the  contractor  for  the  added  cost  to  him 

Sd'^'lSpg*'^''  '''  Chicago,   Illinois,  under  act  oi  March  because   of   the   error.     This   was   done   as   dc- 

' scribed   in   the  article   wdiich   we   publish   else- 

~~  where.                                                      .     . 

CONTENTS.  So   much    l..r  the   bare  history  of  the  case. 

Its  human  interest,  and,  in  great   measure,  its 

professional    interest,   lie   in   the   reasoning   of 

When   the  Engineer  Acted  as  .Aihitrator 07  the  engineers  justifving  their  action.     We  have 

(iscar    P.    Chamberlain.    Fresident    Western  this  reasoning  in  the  w-ords  of  both  Mr.  Loch- 

soeiety    ot    tngmeer.s    bS  ^.^,g^_^   ^^^  ^^.^^,^  ,ngineer,  and   Mr.   .\llcn   ITa- 

Infliienee  of  Design   on   the   Cost   and   Speed  ^^n.    the    consulting    engineer    for    the    work, 

lit    Krecting    Concrete    Buildings O'.i  r>   ■   a       »                    i'n 

Some     Tests    to    Determine     the     p;ffect    of  hrietty  it  was  as   tollows: 

Vaiving  Percentages  ot  Mixing   Water  on  The  enyineers  as  well  as  the  contractors  had 

tlie    Impermeability    of    Coiiciete   .    . . . .  .^  ^7n  ,,      ,    „iisled   bv   test    pits   and   conditions   were 

l':xperience    With    Portland    Cement    Blended  .          ,  .      ,          ■  ,   ,       ,■  a          ..  c           *i              u'   i 

by   minding   With   Tufa    for   Maling  Con-  found  to  be  widely  different  from  those  which 

ciete   for   the   Los  Angeles  Aqueduct 71  were    supposed   by   the    contracting    jiarties    to 

New  Type  of  Excavator  Used  on   the  North  exist  when  the  contract  was  made.     It  seemed 

Sliore    Drainage    Canal,    Chicago 72  under    the    circumstances   that    it    was    fair   to 

Methods     of    iVIaking     Computations     for    a__  [^^^j^  jj^^j  jj,^  eitv  had  in  effect  guaranteed  cer- 

Comnressor    Plant     i-j  ,    .               ,.^.          -       i    .t     ,.    -^                „    •*  i  i      r„^ 

Methods    and    Instruments    fsed    in    Align-  taiil   conditions,   and  that   it   was   equitable    tor 

ing    the    Rondout    Pressure    'runnel    from_  ^  the   city    to    make   good   to   the   contractor    fo-- 

S''<ift'5     '  ^  the  additional  expense  reas(mably  involved  by 

Notes  on  Steam  Rolling  in  Koad  i'oiistrue-_  any   differences    found.      In   contracts   of   this 

,„,''"",, ; ■•;,;■■. VVV — V-o=;„'''  tvpe   the   engineer  acts   as  arbitrator   between 

Ihe     Present     Status     ot     Laboratory     Tests  ''                     »           ,     ,                        „     .     .  „,„j  ,.„ 

and    the    Use    of   Materials    in    Road    Con-  the  contractor  and  the  owner.     He  is  bound  to 

struction    7  do  even  handed  justice  to  both  parties.     It  is 

Certain    Considerations     Affecting     the     Se-  :     j          wrong    for   him   to   underestimate    the 
lection    of    Bitumens    and    Mineral    Matter  J"^'.        .      .       ®     ,      ,          (,.        »      ,ii„„.    ,-,.n=,,r, 
for   Road   Construction   and    Road    Surface  contractors   work,  to   refuse   to   allow    reason- 
Treatment    "S  able  extras,  or  make  decisions  that  hamper  the 

Some  Performances  of  Motor  Truelis 7,s  contractor  or  obstruct  bis  work  unnecessarily. 

Methods    and    Cost    of    Constructing    Water  as  it   is   for  him  to  overestimate  the  contract- 

Furifieation   Works   at   Springfield,    Mass..7ii  ,.,j.-g  ^^.„^\^  „.^  favor  the  contractor  in  any  way 

Lock   Joint    Cast   Iron   Culvert    Pipe. ....... .S3  j,      expense  of  the  owner.     In  other  words 

Reduction-  in   Cost   of  Handling   Freight   and  '"   '■"^  eApeust    ..    u    t   l                        „,-,-f^,.t„,l   b,. 

Increase    in    Capacity    of    Freight    Term-  the  contractors   imerest  must   be  protected   In 

inals  by  the  L'se  of  jViechanical  Devices  for  _  the   engineer   just  as   carefully   as   the   owners 

H.n.sting    and    Conveying S.l  interest       In    this   case   the    disposition    shown 

%(S^tr.^^1^^f,^^i^^^^.^^  ''V  the  contractor  to  do  his  work,  regardless  of 

Puddle    Walls    for    Earthen    Dams    With    a  consenuences    to    himselt.    in    accordance    witli 

Sliort   Discussion    on   Other   Cores s;i  the    intention   and    spirit    of   the    specilications. 

"Toyemeiu'^^-olid^e'd^'l^f  in' the"' Federal  -as  a   further  strong  apnea!   for  a   iust  apnre- 

Law     ot     19UI 32  ciation  of  his  difficulties  and   for   fair  dealing. 

Letter.s  to  the  Editor !):t  The  point  above  all  others  which  should  not 

be  overlooked  in  this  statement  is  that  tlie  fair 

Whfn   th*.   Fncrinpfr   Arted    as    Arbi-  'lealing  of  the  contractor  begot  fair  dealing  by 

When   the   lingineer   Acted   as   ArtDl  ^^^^  engineer.     Another  point  scarcely  less  im- 

trator.  portant   is   the   frank   admission   In    <hc   engi- 

Coiitracts    for   construction    work    formerly  nccrs  of  error  in  their  findings  and  their  hon- 

stated   that   the   engineer   was  to  be  the   arbi-  est  courage  in  shouldering  the  blame.     We  do 

trator  between  the  contractor  and  the  owner.  not  believe  that  these  qualities  are  rare  among 

Of  late  years  these  words  have  been  dropped  engineers,  but  we  do  believe  that  the  ordinary 

and    with    them,    very    frequently,    the     spirit  form  of  contract  placing  all  risks  on  the  con- 

which  thcv  e.xpressed.     In  another  column  of  tractor   offers  a  shelter  behind   which   it   is   a 

this   issue    we    record    an    iiistaiice   where   the  constant  temptation  to  seek  safety  from  negli- 

spirit    was    kept    to    the    letter,    without    the  gence  and  error.     It  is  wise  nracticc  to  make 

words.     The  engineer  acted  truly  as  arbitrator.  the  contractor  assume  responsibility  for  '.mcx- 

The   instance   is   not  uniime.   neither  is  it  too  pccted  conditions.    One  party  to  .-i  construction 

common  to  deserve  mention,  and  we  shall  re-  contract  must  have  full  power  or  else  the  way 

cite  its  history.  is  onen  to   constant   dispute  and  delay.     It   is 

The   contractor    for   the    Springfield,    Mass,  logical  too  that  the  engineer  should  be  the  one 

water  jiurification  works  described  in  this  is-  to  possess  full  power.    Assumption  of  a'solutc 

sue  signed  a  contract  under  which  he  assumed  power,  however,  brings  with   it  the  obligation 

all  risks.     It  was  about  the  usual  form  of  con-  to  dispense  absolute  justice,  and  this  is  a  truth 

tract — not  quite  so  exacting  perhaps  as   some  that    the    eii.ginccr    cannot    allow    himself    to 

in   holding   the  contractor   responsible    for  all  overlook. 

acts  of  man  and  God,  but  yet  rigid  enough  to  The  nr<^fessioiia'  value  lo  an  eivjineer  of  a 

keep  the  engineers  and  the  owmcr  safe   from  reputation     for    fairness    and    justice    towar.l 

ordinary    mischances.      The    contractor    made  contractors   is   not   merely   the   "consciousness 

his  bid.  as  a  contractor  must  nearly  always  do.  of  rectitude."  which  one  engineer  recently  told 

on   conditions   as   stated  by  the  engineer.     In  us  bad  been  his  only  rcwar'l  for  "trying  to  be 


decent  to  contraclors."  it  is  a  saving  in  ilollars 
and  cents  to  the  engineer's  clients.  The  con 
tractor  for  the  work  being  considered  it  will 
be  noticed  gives  pertinent  testimony  on  this 
point  in  his  paper  published  in  another  col- 
timn.  but  in  offset  to  the  engineer's  statement 
quoted  above  \vc  will  also  present  the  state 
•1ICIII  recently  made  by  a  prominent  and  repu- 
Liblc  contractor : 

c.iuractois  in  their  bidding  griiup  engineers 
into  classes  raii.giiig  from  those  lo  whom  no  bids 
.  .-.ill  he  submitted,  down  through  tliosp  for  whom 
in  per  cent  is  added,  to  those  for 'whom  Ihe  fig- 
ure is  nominal.  There  is  even  in  eonstructioii 
work  such  a  thing  as  thr  spirit  of  helpfulness, 
good-fellowsliip  and  failh,  oiu-  wiih  the  other, 
between  the  engineers  and  the  eontractor — ac- 
knowledgment ot  gooil,  true  work  di>ne  by  the 
.■oiilraetor.  on  the  mie  hand;  and  "f  fair  treat- 
ui.nt  and  just  dealings  given  by  the  engineers 
to  him.  Do  engineers  know  liow  much  it  means 
hiitii  to  ihe  work,  its  faitlifuliiess  and  good  exe- 
.11.  ion.  to  heve  this  spirit  exist'.'  Il  permeates 
.v.  ry  man  on  the  .job:  tlie  engineers;  tile  con- 
iiactoi  s  fold-,  frijio  thr  siiperintendem  to  the 
water  boy;  and  Willi  .■viT.\  Miie  pulling  together, 
everytlung.  llie  iob  itself  more  tlian  all  else, 
gains. 

There  .ire  in  the  work  which  is  described  in 
tlie  article  mentioned  above  a  number  of 
technical  matters  that  are  deserving  of  com- 
ment and  we  shall  consider  thern  in  a  succeed- 
mg  issue.  We  have  felt  here  that  a  short  ser- 
mon on  the  human  element  of  contracting  ;is 
cxeinplified  at  .Springfield  was  not  out  of 
nlace. 


Is  Convict  Labor  On  Roads  In  North- 
ern States   Economic? 

The  apnarent  success  of  convict  labor  on 
reads  in  the  south  has  led  a  few  northern 
states  to  experiment  with  such  labor.  .Among 
these  states  is  Washington,  and  the  results 
of  the  experiment  there  will  be  watched  with 
great  interest.  Thus  far  the  use  of  convicts 
in  Washington  has  not  been  uniformly  suc- 
cessful. On  one  im,portant  piece  of  road 
work  on  Puget  Sound,  for  example,  the  cost 
has  been  as  great  as  it  would  have  been  if 
the  work  had  been  done  by  contract.  In  a 
succeeding  issue  we  shall  print  the  report  of  an 
investigating  board  of  engineers  appointed  by 
the  (lovernor  of  Washington  to  advise  him 
as  to  the  general  efficiency  of  the  administra- 
tion of  the  state  highway  department.  The 
board  was  unable  to  coine  to  a  final  decision 
as  to  the  economy  of  using  convicts  on  state 
road  work  in  general,  but.  in  view  of  the  suc- 
cessful use  of  convicts  in  certain  roads,  the 
board  is  of  the  opinion  that  convict  labor  on 
roads  should  be  continued.  The  board  offers 
the  novel  suggestion  that  the  lionus  system 
of  payment  be  applied  to  convict  labor,  and 
the  prediction  is  made  that  the  result  in  in- 
creased efficiency  of  the  convicts  will  jirove 
to  be  very  marked. 

Few  states  have  convicts  enough  to  do  more 
than  a  small  percentage  of  all  the  necessary 
road  work,  so  that  free  lalioi;ers  and  con- 
tractors need  fear  no  ultimate  ill  effect  from 
the  cinployment  of  convicts  on  road  construc- 
tion. Convicts  in  the  northern  states  are  a 
much  more  independent  and  dangerous  class 
of  men  than  those  in  southern  states.  Hence 
when  working  in  the  open,  they  must  be  so 
closely  guarded  that  the  expense  of  guarding 
alone  becomes  a  very  considerable  sum.  Tt 
seems  not  unlikely  that  convicts  can  be  used 
with  much  better  results  in  quarrying  and 
crushing  stone  than  in  .general  road  work. 
Several  l.'irge  quarrying  and  crushing  pkiiits 
have  been  built  in  the  state  of  Washington  to., 
be  operated  with  convict  l:ibor.  In  a  subse- 
c|ucnt  issue  we  shall  publish  ;i  fVott  ou  .these 
plants  and  their  operation. 

.Another  fc:iture  of  the  r.poPt  that  we 
mention  above  is  the  rcco;ninendation  that 
the  Ilighw.iy  Ilepartmeiu  shall  make  a  month- 
ly financial  and  iirogress  report  to  the  Gover- 
lior,  following  the  practice  of  the  department 
heads  of  railwiivs  and  other  corporati.ais. 

Still  anotb;-r  feature  is  the  recommend;ition 
that  the  s:ilary  of  the  Highway  Comiiii-sioner 
lie  iiLitcrially  increased. 
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Oscar    P.    Chamberlain,    President 
Western  Society  of  Engineers. 

Oscar  Pearl  Cluimlicrlaiii,  elcctcil  prcsiilciu 
of  the  Wesieni  Society  of  Engineers  at  the 
recent  annual  election,  was  horn  at  Pittstown, 
N.  Y..  on  Nov.  2t),  1870.  He  is  the  son  of 
Alonzo  Bradner  Chamberlain  and  Laura 
Arceville  (MunsoiO  Chaniberlain.  the  Cham- 
berlains of  New  York  being  a  branch  of  the 
prominent  New  England  family  of  that  name. 
He  received  his  earlv  education  in  the  pubho 
schools  of  Auburn,  N.  Y.,  and  Philadelphia 
graduatinc  from  the  high  school  of  the  latter 
citv  in  1S8.5.  He  immediately  entered  the  civil 
engineering  section  of  the  University  of 
Pennsvlvaniu.  and  in  1889  was  graduated  froni 
that  institution  with  the  degree  of  civil  engi- 
neer. . 

Beginnina   with  the  Pennsylvania  R.  R.  as 
rodmlin    in    188P,    Mr.    Chamberlain    advanced 
rapidly   to   the  position   of   assistant 
engineer,    and    in    a    short    time    was 
placed   in   responsible  charge  of  im- 
portant extensions  and  bridge  recon- 
struction on  the  Philadelphia,   Balti- 
more  &•   Washington    R.    R..   a    sub-      n»<i1 
sidiary  line  then  recently  acquired  by 
the  Pennsylvania  and  now  a  part  of 
the   main    line    between    Philadelphia 
and  ^Vashington. 

An  important  part  of  his  work  on 
this  line  was  the  construction  of  the 
three  span  stone  arch  bridge  over 
Darby  Creek,  costing  $80,000,  in  18()-2 
At  tliat  time  this  bridge  was  consid 
ered  a  large  and  difficult  piece  ot 
construction,  and  its  successful  com- 
pletion attracted  general  attention 
among  engineers. 

Following  this  work  he  had  charge 
of  other  important  bridge  construc- 
tion on  the  Pennsvlvania  R.  R. — the  K 
Burmont  viaduct,  in  180^;  the  Wall-  ■ 
ingford  viaduct,  in  1805:  the  Media  " 
viaduct,  in  18!)(i  and  1807 :  and  the 
Elk  View  viaduct,  in  1800  and  lOim 
During  the  last  two  years  of  his 
service  with  this  company,  he  made 
an  exhaustive  study  nf  the  relation 
of  wheel  flange  to  flange  wavs  in 
frogs, crossings  andguard  rails.  These 
studies  had  especial  reference  to  wear 
on  flanges  and  guard  rails,  and  the 
proper  mounting  of  wheels  to  reduce 
this  wear  to  a  minimum.  His  recom- 
rriendations  were  submitted  to  the 
Pennsylvania  Association  of  Operat- 
ing Officers,  and  served  an  important 
purpose  later  in  determining  the 
standards  ultimateh-  adopted  by  the 
Master  Car  Builders'  Association. 

Tn  August,  1002.  Mr.  Chamberlain 
left  the  Pennsylvania  and  entered  the 
service  of  the  Chicago  Great  West- 
ern R.  R.  at  Minneapolis,  This  road 
was  then  planning  extensive  realign- 
ments and  grade  reduction  on  its 
eastern  division,  and  Mr.  Chamber- 
lain was  placed  in  entire  charge  of 
the  work.  A  great  part  of  this  work, 
in  accordance  with  the  plans  made  by 
Mr.  Chamberlain,  has  been  done  in 
recent  years,  and  practically  all  the  remainder 
is  now  under  construction.  On  the  comple- 
tion of  this  work  he  was  appointed  division 
engineer  of  the  southwest  division,  with  head- 
quarters at  Des  Moines,  Iowa.  The  depart- 
mental type  of  organization  was  then  in  force 
on  this  road.  All  engineering,  maintenance 
and  construction  was  carried  on  under  the 
supervision  of  the  division  engineer,  the 
forces  in  all  these  departments  reporting  di- 
rectly to  him.  The  division  engineer,  in  fact, 
was.  within  the  limits  of  his  territory,  virtual- 
ly chief  en.gineer  and  superintendent  .of  main- 
tenance and  construction. 

In  Mav.  100.3,  the  Kansas  City  flood  oc- 
curred. ThiN  was  one  nf  the  heaviest  floods 
known  nn  -.he  Missouri  River.  .\t  the  same 
time  the  K.aw  River,  which  has  its  iunction 
with,  the  Missouri  River  at  Kansas  City,  was 
in  the  midst  of  a  phenr.men.al  flood  aiid  the 
result  was  the  loss  of  hundreds  nf  terminal 
tracks  and  the  destruction  of  all  but  one  of 
the  bridges  over  the  Kaw  River. 


Like  the  other  roads  entering  Kansas  City, 
the  Chicago  Great  Western  suffered  heavy 
losses  through  the  destruction  of  its  termi- 
nals. In  addition  to  this  about  10  miles  of 
road  in  southern  Iowa  and  northern  Mis- 
souri was  washed  out.  As  division  engineer 
Mr.  Qiamberlain  was  responsible  for  the 
rapid  reconstruction  of  both  main  line  and 
termiiftils.  It  was  work  requiring  the  highest 
grade  of  engineering  and  executive  ability. 
How  well  the  work  was  handled  is  indicated 
by  the  fact  that  in  less  than  four  days  after 
the  subsidence  of  the  flood  this  road  was  in 
full  operation  between  Des  Moines  and  Kan- 
sas City,  and  within  six  weeks  the  destroyed 
terminals  had  been  rebuilt.  Me  also  had 
charge  of  the  design  and  reconstruction  of  the 
Kansas  City  Northwestern  bridge  over  the 
Kaw  River,  which  was  operated  jointly  by 
that    road    and    the    Chicago    (Ireat    Western. 


This  bridge,  originally  a  pile  trestle,  was  the 
furthest  downstream  of  the  bridges  over  the 
Kaw  River,  being  a  few  hundred  feet  from 
the  junction  of  that  stream  with  the  Missouri. 

This  was  the  only  bridge  not  washed  out, 
and  .-iccordingly,  it  acted  as  an  obstruction 
for  catching  the  debris  from  the  other  bridges. 
.\  dangerous  jam  resulted,  which  threatened 
to  destroy  the  structure.  With  all  other 
lirid.acs  gone,  this  one  was  of  the  greatest 
importance  to  the  roads  entering  Kansas  City 
from  the  west.  Mr.  Chamberlain  volunteered 
to  take  charge  of  the  work  of  breaking  up 
the  jam.  Much  personal  risk  was  invohed, 
but  the  work  was  successfully  accomplished 
in  four  days  with  a  small  volunteer  force 
working  day  and  night.  Immediately  after 
the  subsidence  of  the  flood  the  pile  trestle  was 
replaced  by  a  steel  structure,  under  Mr,  Cham- 
berlain's supervision. 

Prior  to  lOO-")  the  Northern  Pacific  R.  R. 
had    experienced   great   difficulty   in   maintain- 


ing its  tracks  along  the  Yellowstone  River  in 
Montana,  At  many  places  this  road  lies  adja- 
cent to  the  river  on  bottom  lands  formed  of 
silt.  The  river  is  subject  to  high  floods  and  • 
swift  currents,  and  washouts  along  the  rail- 
road were  frequent.  Mats  such  as  are  used 
on  the  Missouri  River,  and  carefully  placed 
riprap,  were  found  to  be  ineffective,  the  rip- 
rap failing  largely  because  of  the  undermining 
effect  of  the  current.  In  1005  Mr.  Chamber- 
lain was  asked  to  make  a  study  of  the  prob- 
lem and  to  devise  some  means  for  protecting 
the  railroad  from  further  damage  by  floods. 
As  a  result  of  investigations  made  by  him 
and  his  assistants,  a  unique  means  for  pro- 
viding a  foundation  for  riprap  was  adopted. 
It  was  believed  that  stone  of  large  size  would 
in  a  short  time  settle  through  the  silt  of  the 
river,  nuich  of  which  was  quicksand,  and  find 
permanent  lodgment  on  the  rock  stratum  lying 
,1  few  feet  below  the  bed  of  the  river. 
'  iwing  to  lack  of  facilities,  however, 
It  was  impracticable  to  handle  stone 
'■f  such  a  size  as  to  serve  this  pur- 
l)nsc.  It  was  therefore  decided  to 
use  cylinders  4  ft.  in  diameter  and 
.ibnul  20  ft.  in  length,  and  con- 
sisting of  a  core  of  stones  wrapped 
.md  bound  thoroughly  with  willow 
lirnsh.  These  cylinders  were  rolled 
'nio  the  river  and  allowed  to  sink.  In 
ibis  way  a  permanent  foundation  was 
lirovidcd  for  the  riprap  for  protecting 
the  road  bed.  The  process  was  an 
inexpensive  one.  as  all  stone  was  se- 
■  ured  from  cliffs  near  the  track. 
Tbc  Yellowstone  River  is  heavily 
silt  bearing  and  a  careful  study  of 
the  currents  led  to  the  placing  of 
this  protection  in  such  a  way  as  to 
cause  other  portions  of  the  river 
Iiank,  that  were  not  protected,  to  build 
un  through  the  silting  action  of  the 
river.  This  work  seems  to  have 
been  a  permanent  solution  of  the 
problem,  as  little  or  no  trouble  has 
occurred  during  the  four  years  that 
have  elapsed  since  the  work  was 
eoiiipleted. 

Tn  lOOfi  Mr.  Chamberlain  became 
chief  engineer  for  Dolese  &  Shepard. 
manufacturers  of  crushed  stone  and 
lime,  with  extensive  plants  in  the 
vicinity  of  Chicago.  At  the  same 
time  he  became  chief  engineer  of 
the  Chicago  &  Illinois  Western  R,  R., 
an  industrial  line  controlled  by  the 
Dolese  &  Shepard  Co,  This  road 
has  practically  all  been  built  under 
his  supervision.  He  is  also  general 
manager  of  the  Union  Paving  Co.. 
of  Chicago. 

For  the  past  two  years  he  ha> 
acted  in  a  consulting  capacity  for  the 
Midland  Continental  R.  R.,  and  has 
recently  been  appointed  its  chief  en- 
gineer. This  is  a  projected  line  ex- 
tending from  Edgeley,  N.  D„  the 
northern  terminus  of  the  Chicago. 
Milwaukee  &  St,  Paul  Ry.,  to  Winni- 
peg, and  is  designed  ultimately  to 
extend  southward  to  the  Gulf  of 
Mexico, 

During  recent  years  Mr,  Chamberlain  has 
taken  an  active  part  in  the  w'ork  of  the  engi- 
neering societies,  and  has  been  a  frequent  con- 
tr-'butor  to  technical  literature.  He  became  a 
member  of  the  Western  Society  of  Engineers 
in  May,  1906,  He  served  on  the  publication 
committee  during  the  years  1907  and  1908,  and 
became  chairman  of  this  committee  on  his 
election  as  second  vice-president  of  the  so- 
ciety in  1900.  In  January,  1910,  he  was  elect- 
ed first  vice-president.  For  the  past  six  years 
he  has  been  a  member  of  the  American  Raib 
way  Engineering  and  Maintenance  of  Way 
Association,  and  has  been  chairman  of  the 
committee  on  buildings  for  the  past  three 
years,  lie  is  also  a  member  of  the  Engineers' 
Club  of  Chicago,  and  of  the  Illinois  Society 
of  Engineers  and  Surveyors. 

Mr,  Chamberlain  is  unmarried,  and  resides 
at  La  Grange.  Ill, 
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CONCRETE    AND     REINFORCED     CONCRETE    SECTION 


Influence  of  Design  on   the   Cost  and 

Speed  of  Erecting  Concrete 

Buildings. 

(Contriliutiir ) 
Obviously  the  standardization  of  parts  can 
be  tiiade  a  great  factor  in  reducing  the  cost 
and  increasing  the  speed  of  assembhng  or 
erecting  either  machinery  or  buildings,  re- 
gardless of  their  general  type  of  construction. 
The  two  large  reinforced  concrete  factory 
buildings,  a  machine  shop  and  a  store  house, 
designed  by  the  Stone  and  Wcljster  Engineer- 
ing Corporation  of  Boston  and  recently  added 
to  the  plant   of   the   General    Electric "  Co.,   at 


was  discharKCtl  from  the  im.xer  directly  into 
.lutoniatic  dump  Inickcts  in  the  elevator  tow- 
er. It  was  then  hoisted  t:.  the  ]iroper  floor 
and  dumped  into  concrete  .arts  ,ind  wheeled 
to  the  point  of  placement. 

In  designin.u  the  beams  all  ihc  stems  below 
the  slab  were  made  the  -ame  size,  h.'  ins.  wide 
by  23  ins.  deep.  Variations  in  the  loading  and 
span  were  pro\idcd  for  b\-  var\  ing  the  area 
of  steel  This  arr.ingcmen't  .ureatlv  facilit.ated 
the  fonn  work  and  effected  a  lig'econom.\  in 
same.  The  .gener.il  procedure  was  tn  erect  the 
forms  and  f.ill.iw  alon',;  cln<el\'  with  the  fab- 
rication of  the  steel  and  the  concreting.  By 
the  time  the  I'ornis  were  erected   for  one  floor 


Fig,    1 — View    of    Machine    Shop    and   Storehouse      Building,   Showing   Forms, 


Schenectady,  are  striking  examples  of  the  ex- 
tent to  which  standardization  of  parts  can 
be  carried  in  this  type  of  construction.  The 
designing  engineers  being  thoroughly  familiar 
with  actual  operations  in  the  field  were  en- 
abled to  combine  the  requirements  of  the  own- 
ers as  regards  size  and  purpose  of  the  build- 
ings with  a  maximum  economy  of  material 
and  lalior  in  erection.  These  buildings  are 
known  respectively  as  Nos.  40  and  4(1!  The 
former  is  8-3x403  ft.  with  two  adjacent  tow- 
ers 32  ft.  8  ins.  wide  having  a  combined  length 
of  134  ft.  and  with  a  two  story  le.anto  192  ft, 
long  between  the  towers. 

A  distinguishing  feature  in  the  design  of 
these  buildings  is  the  fact  that  story  heights 
and  spans  are  greater  than  in  the  average 
factory  building.  Both  buildings  are  five 
stories  high  the  first  storv  height  being  24 
ft.  and  the  ones  above  17  ft.  .''  ins.  Provision 
is  made  for  an  additional  story  in  the  future- 
on  both  buildings,  the  roof  being  flat  and  the 
slope  for  the  drainage  obtained  by  a  cinder 
fill.  In  the  machine  shop  the  floor  loads 
throughout  are  200  lbs,  per  sq.  ft.,  but  in  the 
store  house  the  second  floor  is  designed  for  .a 
live  load  of  400  lbs.  per  s(5.  ft.,  the  third  and 
fourth  floors  for  300  lbs.,  and  the  fifth  floor 
and  roof  for  200  lbs. 

In  the  erection  of  building  No.  4G  a  realb- 
remarkable  speed  record  was  made.  The  pil- 
ing, which  is  of  the  R.aymond  modified  tvne 
of  concrete  pile,  was  completed  during  July 
In  the  latter  part  of  this  month  the  actual 
erection  of  the  superstructure  was  com- 
menced, A  railroad  siding  extended  along 
one  side  of  the  building  and  the  construction 
plant  so  arranged  that  stone  and  sand  could 
he  readily  unloaded  and  hoisted  into  bins  by 
means  of  belt  conveyors.  The  mixer  was 
located  between  and  below  these  bins  so  that 
the  aggregate  was  delivered  into  the  mixer 
through    chutes.      After    mixing   the    concrete 


the  concrete  .it  the  other  end  of  the  building 
had  set  suftieicnth'  to  permit  the  stripping  of 
the  forms  which  were  then  erected  on  the 
floor  above.  Hence  it  was  only  necessary  to 
purchase  sufticieiit  lumber  fnr  forms  for  one 
floor. 

Perhaps  the  .greatest  eemicmy  eti'ected,  how- 
ever, was  in  the  designing  of  the  steel  rein- 
forcement. In  regard  to  this  the  engineers 
developed  a  svstem  which  provided  for  the 
fewest  sizes  of  bars  and  bent  shapes  and  de- 
\  ised  a  method  which  insured  the  proper 
placing  of  '-teel  and  prevented  displacement 
during  the  pMiiriii,!.;  and  rannning  of  the  con- 
crete. 

In  the  ]le.•ll^^  and  uinlers  the  beav\-  ni.ain 
reinforcing    liar>    Icirated    m    the    iMltmii    were 


beams  or  girders  merely  required  a  change 
in  the  length  of  the  straight  unbent  bars  in 
the  bottom.  .'Vn  independent  adjustment  of 
the  steel  to  take  care  of  sheer  and  negative 
bending  moment  was  possible  by  having  the 
loose  negative  bars.  The  bending  of  the 
heavy  girder  bars  was  accomplisiied  on  a 
lienijing  table  made  up  of  two  %-in.  plates 
with  holes  punched  in  them  into  which  steel 
pegs  were  placetl  at  any  desired  distance 
apart  and  at  any  angle. 

The  stirrups  which  were  all  of  the  double 
loop  type  of  %-in.  square  twisted  stock  were 
bent  on  a  machine  consisting  of  a  slide  which 
was  operated  by  a  lever  attached  to  one  end. 
;\t  the  other  end  of  the  slide  a  slot  was  cut 
the  exact  width  of  the  desired  bend  and  the 
rods  were  bent  by  placing  them  across  the 
"^lotted  end  of  the  slide  and  being  forced  into 
the  slot  by  a  peg  when  the  slide  was  moved 
forward. 

For  the  slab  rods  a  uniform  set  was  de- 
signed a  typical  bar  of  wdiich  was  straight  at 
one  end,  cambered  at  the  center  over  a  beam, 
and  also  at  the  other  end.  These  were  bent 
by  means  of  a  special  double  bending  ma- 
chine designed  by  Lewis  F.  Brayton,  This 
iTiachine  will  offset  a  bar  parallel  to  itself  and 
put  in  two  bends  at  one  pull  of  the  lever. 
Fi.gure  2  shows  one  of  these  machines  in  oper- 
ation. It  was  found  that  with  labor  at  IS  cts, 
per  hour  bending  the  %-in.  square  bars  used 
in  the  slab  ran  about  7  cts.  per  hundred  bends, 
approximately  one-third  the  cost  by  other 
methods. 

The  actual  time  consumed  in  erecting  Build- 
ing No.  4(!  from  footings  to  roof  was  .39 
working  days.  In  that  time  1.180,000  lbs.  and 
0,100  cu.  yds.  of  concrete  w-erc  placed.  The 
steel  contained  in  the  neighborhood  of  one- 
third  of  a  million  bends  and  the  bending  was 
clone  at  the  average  rate  of  fifteen  to  the  min- 
ute. In  the  two  buildings  something  over 
1,400  tons  of  steel  reinforcing  was  handled 
at  a  cost  slightly  less  than  $0.2.5  per  ton.  This 
included  the  entire  cost  of  liending,  handling 
and  placing,  including  the  making  of  the  rec- 
tangular and  spiral  column  cages. 

The  exterior  colunms  are  of  the  Henni- 
beque  type  lint  in  order  to  save  floor  space 
the  interi'ir  columns  were  desi.gned  of  the 
spirally  hooped  type  which  have  considerably 
greater  strength  for  an  equal  area  of  cross 
section.  In  placing  the  steel  for  the  latter 
four  I%xV4-in.  spacer  bars  were  used  which 
w"ere  so  punched  that  the  pitch  of  the  spiral 
windin.g  could  he  perfectly  maintained. 

The  general  design  for  the  two  buildings 
was  very  similar,  the  lon.gitudinal  liays  being 
1(!  ft.  while  across  each  building  there  were 
three  bays  23  ft.  wide  in  No.  40  and  27  ft. 
wide  in  No,  40.  Each  longitudinal  line  of 
riiUimns    supports     a     continuous     'jiriler    into 


Fig. 


-View   of   Device   for    Bending    Reinforcing    Rods, 


designed  to  extend  from  iiid  tn  end  witlioiU 
being  bent.  The  negati\e  liending  over  the 
supports  was  jirovided  for  by  In-nt  bars  the 
lower  ends  of  which  were  booked  around 
short  cross  rods  placed  lieiween  the  two  lay- 
ers   of    main     reinforcing    bars.      These    bent 


bars   were 
sible   and 


reduced    to 
,    v.'iriation 


the    fewest    types   jios- 
111   til.'   length     of     the 


which   are    lr;imed   ilie   transverse   floor  beams 
which  ,ire  si)ace<l  S  ft,  on  centers,  '■ 

The  .-irrangement  of  the  steel  for  the  gird- 
ers and  the  m.inner  of  transferring  the  web 
stress  out  into  the  flange  of  the  Tee  section 
Were  interesliiig,  I'heaccompanying  cut.  Fig. 
3.  .shows  the  (U  tail  of  the  reinforcement  in 
one  of  the  girders,  the  main  features  of  which 
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are  ilic  straight  loop  liar  which  extends  the 
entire  length  of  the  girder  phiced  at  the  cen- 
ter near  the  top  and  the  short  nei;ative  bend- 
ing bars  over  the  supports  which  liend  down 
and  hook  under  short  cross  bars  which  keep 
the  layers  of  tension  steel  in  the  bottom  sep- 
arated. 

The  loop  bar  is  supported  on  blocks  resting 
on  the  slab  form  at  either  side  of  the  girder. 
The  bottom  reinforcing  bars  are  hung  from 
this  loop  bar  by  means  of  %-in.  stirrups  bent 
in  tl'e  form  of  a  W.  These  stirrups  in  com- 
bination with  the  negative  liars  are  designed 
to  keep  the  sheer  on  the  concrete  down  to  35 
lbs.  per  sq.  in.  .Mternale  slab  bars  pass  un- 
derneath the  loop  bar  which  serves  to  trans- 
fer (he  web  stresses  into  the  Hangc.  The  cut. 
Fig.  .V  shows  ?.n  interesting  comparison  of 
three  different  types  of  beams  whicli  were  de- 
sigi;eil  for  this  building.    There  is  a  great  deal 


The  case  and  rapidity  with  which  this 
building  was  erected  is  surely  a  striking  ex- 
ample of  the  large  extent  to  which  the  proper 
ilcsign  of  a  building  may  influence  the  cost 
and  the-  speed  of  erection. 

Some  Tests  to  Determine  the  Effect  of 
Varying  Percentages  of  Mixing 
Water  on   the   Imperme- 
ability of  Concrete/'' 

It  is  of  the  first  and  greatest  importance 
in  the  making  of  a  w-atcrproof  concrete  that 
the  nii.vture  shall  be  so  proi)ortioncd  as  to 
sizes  of  the  particles  that  the  mass  shall  be 
of  iiiaximuui  density  and  therefore  of  mini- 
unun  voids.  Yet,  after  the  utmost  diligence 
has  been  employed  in  the  selection  of  the  mix- 
ture and  in  the  proportioning  of  it,  there  are 
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Fig.    3 — Sketch    Showing    Girder    Reinforcement  and  Comparison  of  Three  Types  of  Beams. 


of  variation  in  the  allowable  width  of  flange 
accordin.g  to  ditTerent  opinions  but  the  width 
of  42  ins.  allow-ed  in  this  case  seems  to  be 
conservative  practice. 

The  construction  work  proceeded  as  fol- 
lows : — the  column  forms  were  erected, 
plumbed  and  squared,  and  securely  braced. 
The  .girder  forms  made  up  in  units  were  then 
put  in  place  and  finally  the  .sheathing  for  the 
floor  slab.  The  construction  tower  for  hoist- 
ing the  concrete  was  located  about  one-quar- 
ter the  length  of  the  building  from  one  end 
so  that  when  the  sheathin.a  reached  this  point 
it  was  possible  to  commence  wheeling  the 
concrete  over  the, forms  and  placing  same  at 
one  end  of  the  building.  Fabrication  of  the 
steel  followed  very  closely  after  the  erection 
of  the  forms.  The  following  summary  indi- 
cates the  rapidity  with  which  Building  No.  4l) 
was  erected.  On  July  GOth  the  colimiu  forms 
on  the  first  floor  were  all  in  place,  the  girder 
forms  for  half  the  second  floor  were  erected 
and  the  sheathing  for  the  second  floor  slab 
had  been  laid  as  far  as  the  construction  tow-er 
The  actual  concreting  for  the  suoerstructure 
commenced  about  August  1.  Three  weeks 
later  the  concreting  for  the  first  floor  and 
about  hp|f  the  second  floor  had  been  com- 
pleted. The  forms  for  the  entire  second  floor 
were  erected  and  the  column  forms  for  four 
bays  on  the  third  floor  were  in  place.  By 
September  7  the  concretin.g  of  the  first  three 
floors  had  been  entirely  completed  and  the 
forms  stripped  while  the  forms  for  the  fourth 
floor  were  "racticallv  all  in  place.  On  Seo- 
tember  "2ri  the  concreting  had  been  practicallv 
finished  and  the  forms  were  stripped  from  the 
entire  building  with  the  exception  of  the  fifth 
floor  columns  and  the  roof.  .Xs  indicated  be- 
fore the  erection  of  the  entire  frame  work  of 
the  sunerstructure  occupied  a  period  of  but 
30  workin<?  days.  The  system  of  reinforce- 
ment w'orked  out  admirably  for  construction 
and  the  various  detail?  fulfil  nerfectly  the 
purpose   for  which   they  were   intended. 

Great  assistance  was  rendered  the  contract, 
ors  by  the  transnortation  department  of  the 
r,ener;0  Flectric  Co.  whose  co-operation  made 
possible  the  handling  of  407  car  loads  of  ma- 
terial between  .\ug.  21  and  Sept.  24  without 
incurring  a  dollar's  worth  of  demurraae. 


other  factors  still  to  be  considered,  one  of 
which,  very  often  not  considered,  is  the  amount 
of  water  to  be  used. 

It  has  long  been  recognized  that  the  quantity 
of  w-ater  used  in  mixing  concrete  had  a  large 
influence  upon  the  impermeability  of  the  re- 
sulting mass.  This  fact  has  been  well  es- 
tablished and  mo.st  works  on  the  subject  of 
concrete,  however  brief,  call  attention  to  it. 
That  impermeability  may  be  regulated  to  some 
extent  by  the  amount  of  water  used  is  of 
great  importance  to  the  concrete  trade.  It 
is  perhaps  of  as  great  importance  to  the 
block  makers  as  to  any  other  liranch  of  the 
industry.  We  frequently  read  the  claims  of 
the  block  machine  makers  to  the  eft'ect  that 
this  or  that  machine  produces  an  impervious 
block  because  it  is  made  "wet"  or  "semi-w^et" 
or  "dry."  But  we  doubt  whether  it  is  gen- 
erally realized  what  a  large  difference  in  per- 
meability a  small  difference  in  the  percentage 
of  water  used  will  make. 
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Per  Cent  Wafer  in  Mixing  Concrete 
Fig.  1. 


The  theory  is  generally  held,  we  believe, 
that  other  conditions  being  the  same,  a  wet  mix 
makes  a  more  water-proof  concrete  and  that  a 
drj-  mix  produces  a  more  porous  mass  imless 
very  tightly  compacted  by  much  hard  tamp- 
ing or  enormous  pressure. 

It  was  in  an  endeavor  to  make  a  \er> 
spong}-  porous  concrete  for  a  special  purpose 
that   Wcstin,ghouse  Church   Kerr  &  Co.   made 


up  a  scries  of  blocks  with  varying  percentages 
of  water,  and  noted  the  great  difference  in 
porosity  made  by  slight  changes  in  the  per- 
centage of  water  used.  The  blocks  used  in 
this  series  of  experiments  were  about  3%x 
3'>^.n2  ins.  high,  with  a  circular  depression  or 
cup  in  the  cop  about  2Vi  ins.  in  diameter  and 
1   in.  deep, 

.Some  of  these  blocks  were  made  of  1  :1  and 
1  :;!  mixtures  of  Portland  cement  and  a  good 
grade  of  building  sand,  while  others  were  made 
of  the  same  mixtures  of  cement  and  crushed 
granite  screened  through  a  five-mesh  sieve. 

The  molds  were  of  wood  and  the  mixtures 
were  tamped  in  by  hand  with  a  light  tamper. 
.\  metal  bell  w'as  used  to  form  the  depression 
or  cup.  In  some  cases  the  blocks  were  al- 
lowed to  set  in  a  damp  closet  for  24  hours 
before  being  exposed  to  the  air,  while  in 
other  cases  the  blocks  were  left  in  the  air  to 
set  as  scon  as  made.  The  day  after  being 
made  the  inside  surface  of  the  depression 
was  brushed  with  a  wire  brush  to  remove  any 
cen;ent  lilm  or  laitence  from  the  surface,  which 
might  atTect  the  results.  When  the  blocks  were 
one  week  old  3ll  en.  cm.  of  water  was  placed 
in  the  depression  of  each  block  and  the  time 
noted  which  was  required  for  the  block  to 
absorb  all  the  water. 

.After  the  first  test  the  blocks  were  allowed 
to  dry  out  and  were  again  tested  at  two  weeks 
old.  After  the  second  test  they  were  ex- 
posed to  the  weather  on  the  roof  and  tested 
again  at  the  end  of  a  month.  Many  blocks 
were  made  of  each  mixture  of  materials  and 
of  each  percentage  of  water,  and  the  average 
time  taken  in  absorbing  the  water  was  used 
in  comparing  results.  In  all  about  2.30  blocks 
were  made  and  tested. 

The  curves  in  Fig  1  show  graphically  the 
results  obtained  at  the  first  test  when  ihe 
blocks  were  one  week  old.  The  upper  curve 
represents  the  results  ontained  on  the  blocks 
which  were  placed  for  24  hours  in  a  damp 
clnfet  before  being  exposed  to  the  air,  and  the 
lower  curve  shows  results  on  blocks  dried  in 
air  inunediately  after  making  and  not 
sprinkled.  The  ordinates  represent  the  time 
in  hours  required  for  the  block  to  absorb  .30 
cu.  cm.  of  water  placed  in  the  depression, 
while  the  abscissae  represent  the  amount  of 
water  used  in  percentage  of  the  total  weight 
of  cement  and  a.ggre.gates.  It  will  be  noted 
that  the  results  obtained  with  blocks  wdiich  set 
in  the  damp  closet  were  considerably  better 
than  those  obtained  with  the  blocks  which  set 
in  dry  air.  There  was  so  little  difference  be- 
tween the  results  at  the  end  of  a  week  and 
those  at  the  end  of  two  weeks  and  one  month 
that  only  the  results  at  the  age  of  one  week 
are  shown.  The  other  curves  would  prac- 
tically coincide  with  these.  While  the  best 
percentage  of  water  probably  varies  with  dif- 
ferent cements  and  aggregates  and  should  be 
determined  for  any  particular  combination  that 
is  to  be  used,  yet  it  is  evident  that  for  the 
cement    and    sand   used   in   these    experiments 
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*A    paper    by    Cloyd    M.    Chapm,in    before    the 
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Fig.  2, 

the  amount  of  water  should  lie  between  13 
per  cent  and  Hi  per  cent  of  the  total  mixture 
by  weight,  if  the  blocks  are  to  be  cured  in  a 
damp  place.  \\'hen  exposed  to  the  air  immed- 
iately after  making,  somewhat  more  water 
should  be  used,  say,  between  14  per  cent  and 
17  per  cent.  The  point  we  wish  to  emphasize 
is  the  importance  of  using  the  right  amount 
of  water.  We  cannot  state  that  under  other 
conditions  the  percenta.ges  given  here  will  be 
correct. 
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The  above  experiments  indicate,  not  the 
amonnt  of  absorption  of  the  blocks,  but  the 
rapidity  or  rate  of  alisorption.  After  the 
blocks  had  had  their  third  test  at  the  age  of 
■  W  days  they  were  dried  out  for  a  week  in  a 
warm  room,  carefully  weighed  and  then  im- 
mersed for  4"J  hours  in  water.  The  surplus 
water  was  then  wiped  from  their  surface  and 
they  were  weighed  again.  Figure  2  shows 
graphically  the  results  of  this  series  of  ab- 
sorption tests.  In  this  curve  the  ordinates 
represent  the  percentage  of  water,  by  weight, 
absorbed  by  the  dry  block.^  during  '24  hours 
inmiersion,  while  the  .ali.scissae  represent  the 
percentage  of  water  by  weight  used  in  mixing 
the  concrete.  The  relation  to  the  former 
curves  is  at  once  ai)parent.  The  least  ab- 
sorption occurs  with  about  14  per  cent  of 
water  and  it  is  fairly  uniform  between  18  per 
cent  and  15  per  cent.  By  either  method  of 
determination,  that  is,  1)y  rate  of  absorption 
or  by  amount  of  absorption,  we  arrive  at  the 
same  conclusion.  A  concrete  may  be  too  wet 
or  too  dry  to  produce  the  most  impermeable 
product,  and  one  extreme  is  as  surely  an  evil 
as  the  other,  if  it  is  imperniealiility  we  seek. 

Experience     With     Portland     Cement 

Blended   by    Grinding    With   Tufa 

for   Making   Concrete   for   the 

Los  Angeles  Aqueduct.'^ 

The  Los  Angeles  .Aipieduct  is  designed  to 
be  2I0  mihs  in  length,  extending  from  Owens 
River  on  the  eastern  face  of  the  Sierra  Ne- 
vade,  to  the  city  of  Los  Angeles.  All  but  the 
first  21  miles,  and  the  12  miles  of  steel  si- 
phons, will  be  lined  with  concrete,  calling  for 


tion   to   the   local   railroad    freight,   ainounts  to 
as  much  as  $l.."iO  a  barrel. 

Deposits  of  volcanic  tufa  were  discovered 
along  the  line  of  the  Los  .'\ngeles  .Aqueduct 
in  the  Owens  Valley,  8-")  miles  north  of  Mo- 
jave,  in  the  Mojave  desert  about  20  miles 
west  of  the  railroad,  and  at  the  site  of  the  ce- 
ment mill  at  Monolith.  Tuff  or  tufa  is  a  vol- 
canic fragmental  rock  which  is  m;ide  up  of  mi- 
nute iiarticles  liearing  the  indications  of  hav- 
ing been  laid  down  in  water  and  partly  con- 
solidated. Sometimes  tufa  is  a  calcareous  de- 
posit, but  that  used  for  the  manufacture  cif 
the  cement  described  here  is  nf  volcanic  ori- 
gin. It  is  of  a  grayish  or  creamy  color  and 
of  a  low  specilic  gravity  when  in  the  rock 
form.  When  pulverized,  the  nowder  has  a 
specilic  gravity  of  2.2.  It  closely  resembles 
and  is  proliably  the  same  ;is  the  German  trass 
.iud  the  Italian  pozzuolana.  except  that  these 
last  two  are  defined  as  of  volcanic  origin  only. 
while  tufa  is  described  as  being  either  vol- 
canic nr  calcareous.  The  tufa  found  along 
the  line  of  thv-  Los  .\ngeles  .Vqueduct  occurs 
in  large  deposits  and  shows  lines  of  stratifica- 
tion, indicating  the  probability  of  the  ash  hav- 
in,g  fallen  on  water  and  been  laid  down  by 
sedimentation.  In  texture,  tuf.a  closely  re- 
sembles the  pumice  nf  connnerce.  Its  chem- 
ical analysis  is  : 

Silica    G.S.HC  ;■ 

.AUiniitui    IS. OS'/, 

Iron     40':; 

Lime    2.00':; 

MriKTie.sia     2.71'/r 

Sulpliui- .S^^'A 

Iaiss    on    ii^iiilion 7.6li% 

Total     101). 1(1';. 

For  a   inmilier  of  ye::rs   p;ist   the   writer   has 


indicated  that  there  was  a  chemical  union  be- 
tween the  ground  tufa  and  the  lime.  The 
experiment  was  also  made  in  the  laboratory 
of  grinding  and  blending  tufa  with  standard 
Portland  cement.  The  laboratory  tests  showed 
that  briquettes  made  of  the  tufa  and  cement 
without  sand  were  not  as  strong  as  briquettes 
made  of  straight  Portland  cement,  but  when 
the  tufa  cement  was  inixed  with  standard 
sand  in  [iroporlions  of  .3  to  1,  it  developed  as 
much  strength  in  28  days  as  the  standard  sand 
bri(|uettes  made  with  standard  cement  in  the 
same  ratio.  Fxperiments  were  made  with  tufa 
from  the  tliree  deposits  in  which  the  aqueduct 
engineers  were  interested,  to-wit,  the  Haiwee 
deposit  in  ( )\vens  Valley,  the  deposit  at  Mono- 
lith, and  the  deposit  at  Fairmont.  Practically 
the  same  results  were  obtained  from  each  one. 
.A  mill  run  was  then  made  of  the  tufa  cement 
and  this  was  put  into  the  conduit  work  in  the 
desert  under  conditions  of  extreme  summer 
heat.     The   work  stood  up  well. 

.\fter  completing  these  experiments,  the  lirst 
tufa  cement  plant  was  erected  at  Fairmont  at 
a  cist,  for  all  charges,  of  $22,000.  This  mill 
consists  of  ,in  ordinary  rock  crusher  with  ele- 
vators, a  ball  mill  and  a  tube  or  pebble  mill. 
This  nlant  is  operated  by  electric  motors.  The 
tufa  is  ([luirried,  then  run  through  the  rock 
crusher  and  through  the  ball  mill,  where  it  is 
passed  through  a  2-j  mesh  screen.  At  this 
point  the  raw  tufa  is  blended  with  the  straight 
Portland  cement,  and  the  blended  product  is 
then  run  through  the  tube  mill,  where  it  is 
ground  so  that  DO  per  cent  will  pass  through 
a  200  mesh  screen.  The  output  of  this  mill, 
under  ordinary  working  conditions,  will  aver- 
age about  100  bbls.  of  the  blended  product  per 
S-hour  shift.     .\  great  deal  depends  upon  the 
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a   total   consumption   of    ].200,0iii)   bbls.   of  ce- 
ment. 

The  Aqueduct  is  located  in  a  sparsely  popu- 
later  region  where  transportation  charges  are 
unusually  heavy.  .\  local  railroad  has  been 
built  from  Mojave  to  the  intake,  and  freight 
charges  on  this  line  average  4%  cts.  a  ton 
mile,  or  approximately  1  ct.  a  barrel  per  mile. 
There  is  a  stretch  of  (10  miles  southwesterly 
from  Mojave  that  diverges  from  all  railroad 
transportation,  at  one  point  the  conduit  being 
3-")  miles  from  the  nearest  railway.  The  trans- 
portation charges  on  the  cement  are  a  more 
important  factor  than  its  lirsh  cost. 

Tl.j  city  of  Los  .Angeles  has  constructed  a 
municipal  cement  mill  at  .Monolith,  1.5  miles 
north  of  Mojave,  which  is  Ihe  appro.ximate 
center  of  the  aqueduct.  This  mill  has  now 
been  operating  for  two  years  and  has  a  capaci- 
ty of  1,000  barrels  a  day.  It  is  of  standard 
construction,  making  a  Portland  cement  which 
complies  with  the  specifications  of  the  Amer- 
•  ican  Society  for  Testing  Materials.  The  brand 
name  of  the  cement  is  "Monolith."  While  this 
cement  mill  has  been  successful  in  producing 
a  nroduct  at  a  reasojiable  cost  near  the  cen- 
ter of  the  work,  it  does  not  obviate  either 
the  high  local  freight  charges  north  of  Mo- 
jave, which  amount  tn  ,is  nmch  as  $1.2-5  a 
iiarrel,  or  the  expensive  wagon  haul  charge  to 
points   southwest  of   Mojave,   which,   in   addi- 

♦Extraets  from  a  paper  by  J.  B.  Lippincott, 
Assistant  Chief  Engineer,  Los  Angeles  Aque- 
•duct.  Itefoi-e  the  N.ational  Association  of  Cemfnl 
"Users. 


been  connected  with  the  construction  of  hy- 
draulic works  in  western  desert  regions  where 
transportation  charges  often  result  in  high  cost 
of  cement.  This  has  led  to  experiments  being 
made  at  different  points  on  the  possibility  of 
making  silica  cements  by  blending  ground 
quartzite  rock  with  standard  cement,  and 
later,  by  grindin.g  and  blending  volcanic  prod- 
ucts with  standard  cement.  When  investiga- 
tions looking  to  the  construction  of  the  Los 
.\ngeles  .Aqueduct  were  undertaken.  Mr.  E. 
Duryee.  who  formerly  was  a  cement  chemist 
with  the  L.  S.  Reclamation  Service,  was  en- 
ga.ged  by  the  city  for  the  purpose  of  conduct- 
ing tests  of  luaterial  alon.g  the  line  of  the 
aqueduct  suitalile  for  the  manufacture  of  ce- 
ment. The  blending  and  grinding"  of  tufa  with 
cement  was  su,g.gested  by  the  writer.  The  de- 
velopment of  the  process  described  below  was 
under  the  immediate  direction  of  .Mr.  Duryee, 
assisted  by  Mr.  (i.  .\I.  .\ndrus,  who  at  present 
is  the  chemist  for  the  city  in  charge  of  the 
tests  at  all  plants.  Mr.  Roderick  MacKay  is 
m;ma,ger  of  the  cement  mill  and  tufa  plant  .at 
.Monolith,  Mr.  J.  .\.  Roesch  being  in  charge  of 
Tufa  Plant  No.  1  at  Fairmont,  and  Mr.  O.  J. 
Riggs  in  charge  of  Tufa  Plant  No.  2  at 
Haiwee. 

The  experiiilent  was  early  made  of  grinding 
in  the  laboratory  at  the  cement  mill,  the  tufa 
of  the  Mojave  desert  and  blending  it  with  hy- 
drated  lime.  4"his  resulte<l  in  a  strong,  hy- 
draulic mortar,  subject  to  considerable  check- 
ing when  made  in  standard  (lats,  but  a  mortar 
which  became  bard   when  set  in  water.       This 


dryness  of  the  tufa  when  it  is  fed  into  the 
mill.  If  the  tufa  is  but  slightly  moist,  it  runs 
through  the  fine  screen  much  more  slowly 
than  if  it  is  dry.  In  midsummer  when  the 
tufa  is  thorou.ghly  dry,  the  output  of  the  mill 
may  be  increased  ?,0  or  40  per  cent  with  the 
same  operatin.g  crew.  The  tufa  is  not  arti- 
ficially dried,  heated  or  burned  in  any  w.iy  in 
the  process  of  manufacture. 

.•\s  the  tufa  is  very  light  antl  easily  crushed, 
the  machinery  for  the  first  crushing  and  grind- 
in.g of  the  tufa  probably  could  have  been 
made  less  elaborate  and  expensive  than  that 
which  was  installed.  The  limiting  factor  in 
the  product  is  the  fine  grinding  in  the  tube 
mill.  It  is  possible  to  run  the  product  through 
the  ball  mill  in  about  00  per  cent  of  the  time 
that  it  can  be  put  throu.gh  the  tube  mill.  The 
mill  that  has  been  erected  at  Haiwee  is  prac- 
tically a  duplicate  of  the  Fairmont  mill,  and 
has  the  same  capacity.  The  tufa  will  be 
handled  in  the  same  manner  at  the  cement 
mill  at    Monolith  as  at  the  regular  tuf.i  mills. 

I'he  following  is  a  cost  statement  for  the 
month  of  July  1910,  per  barrel  of  bleuiled 
product,  for  operating  the  Fairmont  tufa 
plant  on  a  one  shift  basis: 

General  expense,  labor,  livi-  sloi-k.   etc ICO*..  ■ 

l=ower,  at  l..Soe  |)i/r  k.w.  Imur „i>p05 

Quarrying    .-■.    ".025 

Mill   operation    20 

Xet   milling  rost,  |)er   l.ainl.. $0..37 

The  ch,-ir;icteristics  ni  tufa  cement,  as  com- 
p.-ircd  with  regular  Portland  cement  in  field 
wiirk  are  th.ii   the  tufa  cement   requires  inore 
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water  in  the  nii.x,  hardens  more  slowly  but 
continues  the  hardening  process  for  a  greater 
length  of  time.  Tests  made  in  the  lahoratory 
of  the  City  Engineer  of  Los  .-\ngeles  showed 
that  the  Monolith  tufa  cement,  with  one  part 
tufa  cement  to  three  parts  of  sand,  gave  a  ten- 
sile strength  in  28  days  of  430  lbs.,  in  90 
days,  487  lbs.  and  in  I80"  days,  573  lbs.  In  this 
instance,  the  blend  consisted  of  02%  per  cent 
of  tufa  by  volume  and  37%  per  cent  of  "Mon- 
olith" Portland  cement. 

The  characteristic  of  absorbing  more  mois- 
ture and  apparently  holding  it  for  a  longer 
period  of  time  than  is  the  case  with  straight 
cement,  makes  it  a  better  cement  to  use  in 
hot,  dry  weather  and  not  so  good  a  ceiuent  to 
use  in  cold  weather  under  freezing  conditions. 
The  diagram.  Fig.  1,  shows  the  results  of 
some  tests  with  tufa  cement.  The  samples 
used  in  these  tests  were  actual  mill  runs  of 
30  per  cent  by  volume  of  tufa,  40  per  cent, 
62%  per  cent  and  75  per  cent  respectively. 
There  is  also  shown  on  this  diagram,  tests 
made  with  straight  Monolith  Portland  ce- 
ment.    The  blend  showing  the  best  results  is 


02%  per  cent  by  volume  of  tufa  and  37%  per 
cent  of  straight  cement.  The  results,  how- 
ever, are  little  ditYcrent  from  those  obtained 
with  30  per  cent  of  tufa  and  70  per  cent  of 
straight  cement.  The  tufa  has  been  ground 
with  "Riverside"  Portland  cement  manufac- 
tured at  Riverside,  Cal.,  and  similar  results 
obtained. 

The  blend  that  is  being  luade  at  the  Fair- 
mont mill  is  50  per  cent  by  volume  of  tufa 
and  at  th.'  Ilaiwce  mill  the  blend  is  GO  per 
cent  by  volume  of  tufa,  the  llaiwee  tufa  being 
somewhat  lighter  than  the  Fairmont.  The 
tests  given  in  diagram.  Fig.  2,  are  the  results 
of  averaging  a  large  number  of  samples.  The 
extreme  fineness  of  grinding  and  the  natural 
plasticity  of  the  tufa  produces  a  dense  con- 
crete and  one  that  finislies  with  remarkable 
smoothness.  Tufa  cement  makes  a  .'smoother 
plaster  than  straight  cement.  .K  disadvantage, 
in  some  classes  of  work,  consists  in  the  fact 
that  it  attains  its  strength  slowly,  so  that 
forms  have  to  be  left  on  the  work  somewhat 
longer.  The  roof  forms  on  the  Los  .Angeles 
aqueduct,  where  the  clear  span  is  12  ft.,  are 


stripped  in  six  days  when  straight  cement  is 
used,  and  two  or  three  more  days  are  allowed 
when    tufa    cement    is    used. 

In  conclusion  it  may  be  .stated  that,  both 
from  laboratory  tests  and  field  experience,  the 
tufa  cement  has  proved  as  strong  and  as  satis- 
factory generally  as  straight  cement  when 
used  in  making  concrete.  Its  advantage  on  the 
Los  Angeles  atnieduct  is  in  the  way  of  econ- 
omy. The  quarry  and  mill  charge  for  taking 
one"  barrel  of  straight  cement  and  blending 
it  so  as  to  make  two  barrels  of  tnfa  cement 
is  about  74  cts. ;  the  price  of  straight  cement 
at  the  points  where  the  tufa  plants  are  located 
is  about  $2.50. 

It  must  be  remembered  that  these  grinding 
plants  are  relatively  small,  operating  on  a  one 
shift  basis,  with  an  output  of  about  100  bar- 
rels per  shift,  and  that  if  operations  were  car- 
ried on  on  a  larger  scale,  the  cost  of  grinding 
and  blending  this  tufa  would  be  much  less, 
and  I  see  no  reason  why  there  should  not  be 
marked  economy  in  producing  such  a  blended 
cement,  where  tufa  is  available. 
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New  Type  of  Excavator  Used  on  the 

North    Shore    Drainage 

Canal,  Chicago. 

Among  the  many  types  of  drag  bucket  ex- 
cavators used  for  the  excavation  of  canals,  the 
one  invented  and  built  by  J.  T.  Fanning  of 
Chicago,  is  noted  for  the  excellent  work 
which  it  has  accomplished.  Its  record  on  the 
North  Shore  Drainage  Channel  shows  that 
it  has  made  the  neatest  canal  section  on  the 
entire  route,  and  that  less  than  1%  yd.  of  ex- 
cavation per  lineal  foot  of  canal  was  excavated 
outside  of  required  lines.  This  is  less  extra 
excavation  than  was  made  elsewhere  on  the 
canal. 

The  material  excavated  is  clay.  The  sec- 
tion of  the  canal  measures  26  ft.  wide  at  the 
base  with  slopes  of  1  on  2.  The  average 
depth  of  the  canal  on  the  sections  which  this 
machine  was  used,  is  about  27%  ft.  The 
country  through  which  the  canal  runs  is  a 
practicall}-  level  plain. 

In  this  article  we  propose  to  give  only  the 
description  and  illustrations  of  the  principles 
upon  which  the  machine  works,  together  with 
some  notes  as  to  the  progress  made  by  it. 
The  costs  of  the  work  thus  far  done  by 
the  machine  do  not  give  a  fair  idea  as  to  its 
economy.  This  is  because  the  machine  has 
been,  during  this  work,  in  its  experimental 
stage  and  many  delays  were  incurred  in  mak- 
mg  repairs  and  changes   in   various   details. 

Fig.  1  is  a  diagram  illustrating  the  princi- 
ples upon  w^hich  the  machine  operates.  There 
are  two  towers  and  two  buckets.  In  each 
tower  is  located  a  double  drum  engine  which 
operates  one  of  the  buckets.  The  booms, 
which  extend  on  an  incline  to  the  rear  of 
the  tower  and  over  the  spoil  bank,  are  also 
offset  horizontally  from  the  center  lines  of 
the  towers.  This  can  better  be  understood 
by  reference  to  the  plan.  The  boom  on  one 
tower  is  offset  to  one  side  of  the  center  line 
which  runs  between  the  two  towers,  and  the 
boom  on  the  other  tower  is  offset  to  the  oppo- 
site side  of  this  center  line.  In  this  way  a 
straight  Hue  from  the  apex  of  one  tower  to 
the  end  of  the  boom  of  the  opposite  tower, 
shows  a  clear  working  line  for  the  bucket.  .X 
similar  condition  is  presented  for  another 
bucket  to  work   in   the  opposite   direction.' 

Each  bucket  is  operated  by  tw^o  lines.  The 
drag  or  digging  line  is  run  from  the  small 
4rum  of  the  double  drum  engine  to  the  bucket 
which  digs  downwardly  on  the  opposite  bank 
)f  the  canal.  The  bucket  is  dragged  down 
•I'.c  slope,  with  its  other  line  slack,  and  takes 
Its  load.  The  other  line  of  load  line  runs 
from  the  large  drum  on  the  engine  up  over  a 
pulley  near  the  anex  of  the  tower,  then  out 
over  another  stationary  pulley  which  is  sus- 
pended from  a  cable  placed  between  the  two 
•owers,    down    thronsh    a    shieve    attached    to 


the  bale  of  the  bucket,  and  out  to  the  end 
of  the  boom  on  the  opposite  tower.  By  wind- 
ing in  on  this  line  and  holding  the  drag  Ime 
the  bucket  is  raised  until,  by  slacking  the 
drag  line,  it  can  be  run  down  by  gravity  to 
the  dump  oile  at  the  end  of  the  boom.  The 
location  of  the  bucket  in  digging  was  con- 
trolled partly  by  the  location  of  the  fixed 
pulleys  suspended  above  the  canal  section. 
The  positions  of  these  were  changed  from 
time  to  time  to  suit  the  requirements  of  the 
work. 

The  bucket  is  of  %  yd.  capacity,  and  is  ar- 
ranged so  that  a  tripping  device,  near  the  end 
nf  the  boom  causes  the  bottom  of  the  bucket 
to  swing  loose  and  drop  the  load  on  the  spoil 
bank. 

In  operation  the  skill  with  which  the  bucket 
is  handled  depends  upon  the  experience  of  the 
engineer.  Skillful  handling  as  evidenced  by 
the  results  shown  in  Fig.  2.     The  work  is  al- 


ing  to  the  developed  plans  of  the  machine, 
which  patents  are  now  being  applied  for. 

The  machine  was  used  on  two  sections  of 
the  North  Shore  Drainage  canal,  covering  a 
period  of  two  years.  It  was  operated  10  hrs. 
per  day  with  an  engineer  and  fireman  in  each 
tower,  and  a  track  gang  consisting  of  about 
5  men.  .\\\  average  of  12  men,  including  the 
superintendent,  watchmen  and  all  labor,  was 
employed.  The  maximum  yardage  excavated, 
during  one  month,  was  in  June,  1910,  when 
1!),000  yds.  were  excavated.  The  luinimum 
yardage  for  a  complete  month  was  excavated 
in  December,  1008,  when  4,7.50  yds.  were  taken 
out.  The  average  amount  of  excavation  per 
working  day  was  between  500  and  600  cu.  yds. 
It  was  possible  for  each  bucket  to  make  two 
trips  per  minute,  but  the  output  per  day  shows 
that  each  bucket  averaged  less  than  one  trip 
per  iriinute. 

The  new  machines,  for  which  plans  are  be- 
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1  —  Diagram    Showing    the    Method    of   Operation    of    Double    Bucket     Excavator,     North 
Shore    Drainage    Channel,    Chicago. 


ways  in  plain  view  of  the  operator,  and  by 
|)roper  manipulation  of  the  lines  the  slopes 
may  be  carved  down  at  any  angle  desired. 
The  constant  rubbing  of  the  buckets  down  the 
slope  carries  all  loose  material  down  the  bank, 
and  produces  a  compact  and  plane  surface. 

The  bucket  travels  very  easily  and  rapidly 
out  to  the  end  of  the  boom,  the  spud  being 
controlled  by  the  angle  of  the  line  on  which  it 
runs  and  by  the  dragline.  Some  speed  is  nec- 
essary to  enable  the  bucket  to  throw  out  its 
load.  The  speed  is  desirable  because  the  clay 
sticks  to  the  bucket. 

The  principal  disadvantage  comes  in  the 
wear  of  the  dragline  which  bears  a  consider- 
able strain  when  used  to  stop  the  bucket. 
This  disadvantage,  it  is  understood,  is  to  be 
taken  care  of  by  a  new  arrangement,  accord- 


ing  made,   will   be  built  stronger   throughout, 
and  a  larger  bucket  w'ill  be  used. 


Cost  of  Setting  a  Boiler. 

.\  boiler  for  supplying  steam  heat  in  a 
church  building  at  Oak  Park,  III.,  was  set  with 
the  following  costs  in  1901  : 

Common  hriek,  fi  M.  at  $5.70 {  DS.OO 

Fire  brick.   1,L'S0  at   $21   per  M 26. 88 

Fire  riav.  2  bills,  at  $2.00 ■(.00 

Lime,  6V4  bbis 2.91 

Sanrt,   4  vils 3,90 

Skilled  labor.  .'iD  hrs.  at  50  cts 13.20 

Common  labor,   26  2-5  hi'S,  at  30  cts 11,70 

Foreman 7,28 

Timekeeper   2.00 

Watcbinan 1.7J 

Total  c.ish   ; $101.64- 


January  icj,  lyi  i. 
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Methods  of  Making  Computations  for 
a  Compressor  Plant.* 

The  problem  presented  was  to  select  rna- 
chinery,  layout  and  design  a  plant  for  a  mine 
operated  through  1,000  ft.  vertical  shaft,  and 
at  an  altitude  of  10,500  ft.  above  sea  level. 
The  cost  of  fuel  at  the  mine  being  considered 
as  excessive,  an  electrical  installation  was  fav- 
ored, current  to  be  purchased  from  an  inde- 
pendent  company. 

Tt   is   proposed   to   use   compressed   air    for 


this  computation  that  there  is  cuiuplele  cool- 
ing between  the  stages  and  equal  distribution 
of  the  work.  Assuming  2  per  cent  clearance, 
the  factor  of  clearance  becomes. 

2  H2,2  "■■'" 

F=IX  ^—  X  (-1^)  -f  0.02  =  0.074 
100  10 

The  factor  of  clearance  is  ccjuivalent  to  the 
ratio  of  the  displacement  of  the  piston  to  the 
total  value  of  the  cylinder.  Then  the  displace- 
ment of  the  low-pressure  cylinder  is: 


extends  to  receiver  on  tenth  level.  All  pip- 
ing is  to  be  standard  weight,  lap-welded  mild 
steel,  with  flanges  screwed  on  and  supplied 
with   suilable  rubber  gaskets. 


Fig.    2 — View    of    Double    Bucket    Excavator,     Showing   the    Character  of  the    Work    Done. 


drilling  during  a  period  of  10  hours,  two  8- 
hour  shifts,  loading  and  shooting  to  be  done 
during  the  remaining  shift.  Assuming  that 
a  2%-in.  piston  drill  will  break  10  tons  of 
rock  in  an  8-hour  shift,  it  is  found  that  the 
approximate  number  of  drills  required  will  be 
as  follows  :  Rock  to  be  broken  per  IR  hours 
=  22.5  tons;  capacity  of  one  2'/i-in.  drill  for 
16  hours  =  20  tons:  number  of  2V4-in.  drills 
necessary.  11.2-5.  These  drills  are  to  break  all 
the  rock  to  be  hoisted  in  the  mine ;  the  waste 
broken  by  drills  doing  development  to  be  used 
to  fill  open  stopes.  The  2%-in.  drills  are 
equivalent  to  08  per  cent  of  3-in.  drills,  and 
hammer  drills  to  36  per  cent  of  3-in.  drills 
These  two  constants  are  based  on  the  rela- 
tive air  consumption  of  the  drills.  The  drills 
cannot  be  operated  continuously,  due  to  loss 
of  time  in  setting  up  and  changina  steel.  Ham- 
mer drills  require  scarcely  any  time  to  set  up 
and  change  steel,  and  therefore  this  consid- 
eration is  not  necessary.  With  the  equivalent 
of  a  total  of  8.3  3-in.  drills  in  operation  at  one 
time,  each  requiring  125  cu.  ft.  of  free  air  per 
minute  at  a  pressure  of  00  lbs.,  a  total  of 
1.0.38  cu.  ft.  of  free  air  (62°  F.  and  14.75  lbs. 
pressure  per  sq.  in.)  is  required  at  the  drills : 
the  operating  pressure  at  the  drills  to  be  90 
lbs.  gage. 

The  barometer  at  the  mine  reads  approxi- 
mately 20.30  in.  equivalent  to  10  lbs.  per  sq.  in. 
absolute  pressure.  This  may  be  corrected 
for  altitude  as  follows : 

14.7  X  1.038 

=  1,,V25  cu.  ft. 

10 

To  estimate  the  air  required,  allow  10  per 
cent  loss  in  transmission  through  the  pipes. 
Then  there  will  be  required  1.52.5 -|- 90  =  1,604 
ou.  ft.  under  atmospheric  conditions  at  the 
discharge  valves  of  the  compressor.  .Allow- 
ing a  loss  of  .5  per  cent  for  imperfect  valve 
action  and  heating  of  incoming  air,  1,694  -^ 
.95=1,783  cu.  ft.  of  air  will  be  required  to  be 
taken  into  the  compressor  per  minute  under 
atmospheric  conditions. 

To  allow  for  loss  of  pressure  in  transmis- 
sion it  is  considered  that  the  final  discharge 
pressure  at  the  compressor  is  95  lbs.  gage 
It  is  better,  therefore,  to  select  a  two-stage 
machine.  The  absolute  discharge  pressure  of 
the  low  pressure  cylinder  should  be : 
^10  X  10.5  =  324  absolute.      It  is  assumed  in 


♦Abstracted  from  the.sis  of  Messrs.  J.  "W. 
Whitehurst  and  W.  P.  Cory.  Class  of  1910.  Colo- 
rado School  of  Mines.  The  thesis  secured  the 
prize  offered  by  the  "Mining  and  Scientific 
Press.'' 


1,785-^-0.974  =  1,832   cu.    ft.    per    minute. 

.Assume  a  24-in.  stroke  with  the  compressor 
running  at  150  r.p.m.  Then  the  displacement 
per  stroke  of  low-pressure  cvlinder  is: 

1,832  -^  (2  X  150)  =6.106  cu.   ft.,  and 

6.106-^2  =  3,0.53  sq.  ft.  =  area  of  low  pres- 
sure cylinder. 

The' diameter  of  the  low  pressure  cylinder 
is  approximately  24  sq.  ins.,  and  of  the  high 
pressure  cylinder  13.4  ins.  The  indicated 
horse  power  of  the  cylinder  is  218.  Allow- 
ing 77  per  cent  efficiency  of  the  motor  and 
compressor,  the  horse  power  required  for  the 
motor  is  218  H- 77  =  283  h.   p. 

From  the  above  data  a  belt-driven  two- 
stage  compressor  has  been  selected.  The  com- 
pressor is  to  be  driven  by  a  440-volt,  60-cycle, 
three-phase,  285-hp.  induction  motor  running 
at  600  r.p.m.  with  a  driving  pulley  30-ins.  in 
diam.  The  belt  is  to  be  extra  heavy  double- 
ply  leather,  21  ins.  wide.  This  compressor 
is' rated  at  1,885  cu.  ft.  free  air  per  minulc  at 
95-lb.  gage  pressure,  which  corresponds  close- 
ly with  calculations. 

.Mr  should  be  supplied  to  the  low-pressure 
cylinder  at  as  low  a  temperature  as  possible 
to  secure  greatest  efficiency.  There  is  an 
increase  in  volumetric  efficiency  of  1  per  cent 
for  every  5°  F,  reduction  in  temperature  of 
entering  air.  below  that  of  the  engine  room 
To  accomplish  this,  a  wood  conduit  2x2  ft.  is 
led  from  the  inlet  valves  of  the  compressor 
to  a  point  under  the  eaves  on  the  north  side 
of  the  building.  Receivers  are  not  so  much 
for  the  purpose  of  storing  the  air,  thus  act- 
ing as  a  reservoir  of  energy,  as  to  partly  cool 
the  air  and  free  it  from  moisture  before  en- 
tering the  main  pipe-line,  and  to  reduce  the 
pulsating  eft'ect  produced  by  the  operation^  of 
the  compressor.  With  these  ob.iects  in  view 
a  36-in.  x  8-ft.  uprig,ht  receiver  is  to  he  erect- 
ed. .\  second  3fl-in.'  x  5-ft.  receiver  is  to  be 
placed  at  the  seventh  level  station  to  suppl.v 
the  seventh  and  eighth  levels  by  means  of 
suital)le  and  separate  2-in.  pipe  lines.  A  third 
:Ui-in,  X  5-ft  receiver  is  to  be  placed  near 
the  pump  station  on  the  tenth  level,  supplying 
the  ninth  and  tenth  levels  through  2-in.  pipe- 
lines. The  pipe,  from  comprcs.sor  to  receiver. 
is  placed  in  a  conduit,  one  foot  square,  in  the 
cement  floor:  the  floor  at  top  of  the  conduit 
is  recessed  for  receivin.g  a  cast-iron  cover 
From  receiver  to  shaft  the  pipe  is  buried  IS 
ins.  underground.  In  the  shaft  the  pipe  is 
supported  every  10  ft.  From  compressor  to 
seventh  level  the  pipe  is  5-in.  inside  diameter: 
at  this  point  a  4-in.  branch  line  runs  to  the 
receiver  and  the   main   line,   reduced   to  4-in.. 


Methods    and    Instruments    Used    In 

Aligning  the  Rondout  Pressure 

Tunnel  From  Shafts.* 

Surveving  underground  is.  next  to  boring 
investigations,  attended  by  the  greatest  feel- 
ings of  uncertainty  on  the  part  of  the  engi- 
neer. Particularly  is  this  true  where  under- 
ground surveys  are  connected  to  surface  sur- 
veys by  mean's  of  shafts.  Transferring  a  sur- 
face alinement  to  a  tunnel  calls  for  excep- 
tionally careful  work  within  the  shaft,  the 
limits  of  which  determine  the  length  of  the 
shaft  base  line,  and  any  error  in  the  bearing  of 
the  base  line  is  greatly  multiplied  as  the  under 
ground  work  advances. 

A  great  deal  of  this  kind  of  surveying  is 
necessary  in  the  work  for  the  New  York 
Board  of  Water  Supply  in  its  project  for  fur- 
nishing Catskill  Mountain  water  to  New  York 
city.  The  valleys  of  tributary  streams  to  the 
Hudson  River  cross  the  line  of  the  aqueduct. 
The  economic  construction  for  crossing  most 
of  these  valleys  is  by  a  tunnel  through  solid 
rock.  Because  these  valleys  are  so  far  below 
the  hydraulic  grade  of  the  aqueduct,  the  pres- 
sure tunnels  or  siphons  have  been  located  so 
as  to  have  a  minimum  of  about  200  ft.  of  solid 
rock  over  them  to  withstand  the  hydrostatic 
pressure  from  within. 

The  most  northerly  of  these  tunnels  is  the 
Rondout  pressure  tunnel.  Its  profile.  Fig.  1. 
shows  two  preglacial  gorges,  each  worn  about 
200  ft.  into  the  underlying  rock,  and  it  was  in 
order  to  pass  the  required  minimum  of  200  ft. 
below  them  that  the  tunnel  grade  was  fixed  as 
shown.  I.ikevvise  the  left  hand  half  of  the 
tunnel  beyond  Station  600  was  influenced  by 
the  desire  to  fall  below  the  porous  High  Falls 
shale  and  to  keep  as  far  as  possible  in  the 
Hudson  River  shale,  an  easier  tunnelling  rock 
than  the  Shawangunk  grit,  which  is  practically 
pure  quartz.  Thus  the  northerly  or  right  hand 
half  of  the  tunnel  is  from  100  to  104  ft.  below- 
sea  level,  and  the  southerly  half  from  220  to 
250  ft.  below  sea  level.  The  tunnel,  nearly  4V2 
miles  long,  with  an  excavation  diameter  of 
about  17  ft.  6  ins.  and  a  clear  diameter  of  14  ft 
6  ins.  inside  the  concrete  lining,  is  being  con- 
structed from  eight  shafts  varying  from  380  to 
710  ft.  in  depth.    The  end  shafts  are  vaterwax 


Fig.   3 — Near   View    of   One   Tower.   Showing 

Offset    Boom    and    Upper    Guide    Arm 

on    Tower. 

shal'ts  of  the  same  size  as  the  tunnel.  .Shaft 
.\'o.  1  being  tlie  downtake  and  Shaft  No.  8  the 
uptake,  the  former  having  a  top  elevation  U' 
ft.  above  tli;it  of  the  latter.  Shaft  No.  5,  the 
drainage  sh.aft,  is  located  75  ft.  to  one  side  of 
the  center  line,  and  is  connected  with  the  tu" 
nel  by  a  drift,  in  which  will  be  installed  the 
valves  and  door  necessary  for  the  relief  of 
pressure  before  unwalering  the  tunnel. 

•From  n.  paper  by  Herbert  M,  )  lale,.';tssist- 
ant  Engineer,  New  York  Board  of  JVater  Sup- 
plv.  in  the  Harvard  EngineermgOournal  for 
November,    1910.  .,1^ 
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The  aliiiement  of  the  tunnel  is  straiglit  from 
Shaft  No.  1  to  Shaft  \o.  7.  with  a  slight  angle 
to  Shaft  No.  8.  For  the  linal  monumenting  of 
the  line,  the  right  of  way  was  cleared  and  pri- 
mary monuments  estahlished  at  the  ends  near 
Shaft  Xo.  1  and  Shaft  No.  8.  A  primary 
monument  midway  was  set  hy  "bucking"  tlie 
instrument  into  the  line  of  the  two  end  tar- 
gets. Similarly  a  monument  was  set  at  each 
quarter  point  on  the  line  hy  using  the  end  and 
middle  line   monuments      From  these  smaller 


strumenlal  error,  both  above  and  lielow 
ground;  the  wires  were  inspected  throughout 
their  length  and  the  instrument  men  changed 
about.  Little  difficulty  was  encountered  due  to 
the  swinging  of  the  wires,  yet  the  oliservations 
took  time,  for  the  swing  of  the  pendulums  of 
such  length  as  used  was  very  slow.  \\'l>eu  the 
two  transit  vertical  hairs  coincided  with  the 
apparent  centers  of  swing  of  the  two  wires, 
the  scale  readings  were  taken. 

Pendulum  Method  for  11  Check  /.ii/r.— While 


from  the  tunnel  to  the  shaft,  have  more  of  the 
effect  of  making  the  pendulum  oscillation  of 
the  two  wires  relatively  unbalanced.  The 
wires  in  deep  shaft  work  must  be  very  care, 
fully  inspected  to  avoid  contact  with  stray 
nails  or  splinters  of  wood  which  are  nearly 
always  present.  For  this  reason,  to  insure  ab- 
solutely perfect  inspection,  the  alinemcnt  boxes- 
were  inially  made  of  three  sides,  with  the 
fourth  open  the  entire  length.  This  inspection 
nnist   be   made   also   after   the  weights   in   the 
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Fig.    1 — Profile    of    Rondout    Pressure    Tunnel. 


divisions  two  control  nionuTnenls  were  set  by 
use  of  shorter  sights.  .Ml  line  work  within  the 
shafts  was  in  general  dependent  upon  the  con- 
trol movements.  The  straight  alinement  of 
the  whole  elitninated  the  troul)lesome  work  al- 
ways found  in  railroad  tunnels  on  curves. 

All  shafts  except  Nos.  ],  5,  and  i?  are  con- 
struction shafts  and  will  be  finally  sealed  with 
concrete  sufficiently  far  above  the  tunnel  as  to 
form  an  effective  plug.  The  construction 
shafts,  a  cross  section  of  which  is  given  by 
Fig.  2,  have  the  smaller  width  along  the  tun- 
nel center  line.  This  shaft  width  of  8  ft.  in 
the  clear  makes  a  base  line  of  only  a  little  over 
7  ft.  between  the  centers  of  the  alinement 
boxes,  which  are  8  ins.  square  inside  and  ex- 
tend down  to  the  tunnel.  This  short  base  line 
compared  to  the  distances  between  shafts,  the 
distances  varying  from  2,U0u  to  4,400  ft.,  to- 
gether with  the  shaft  depths,  is  the  one  feature 
which  determined  the  use  of  two  general 
methods  of  dropping  line — namely :  those  by 
(1)  weighted  piano  w-ires,  (2)  shaft  transit 
and  sighting  board. 

Weighted  Piano  Wires. — This  method  fol- 
lowed the  ordinary  tunnel  practice  of  setting 
two  piano  wires  on  the  center  line  at  the  top 
of  the  shaft  and  getting  the  direction  of  the 
same  line  at  the  bottom  by  a  transit  set  in  that 
line  produced. 

For  the  purpose  of  adjusting  the  hanging 
wires,  special  reels  were  made,  consisting  of  a 
reel  for  winding  in  the  wire  and  a  small 
sheave  wheel  which  worked  at  right  angles  to 
the  direction  of  the  center  line  of  the  tunnel 
by  means  of  a  slow  motion  screw  fitted  with  a 
set  nut.  With  a  small  weight  on  the  end,  the 
wire  was  unreeled,  passing  over  the  small 
sheave  wheel  and  down  the  shaft  in  the  center 
of  the  alinement  box  When  weighted  at  the 
bottom  of  the  shaft  with  a  20-lb.  weight  and 
submerged  in  a  large  can  of  water,  the  wires 
were  set  with  the  slow  motion  screw-  by  a 
transit  15  ft.  from  the  shaft  and  on  the  center 
line  of  the  tunnel.  It  was  customary  below 
ground  to  have  two  transits,  each  about  20  ft. 
in  the  tunnel  from  the  near  wire.  When  each 
transit  had  been  adjusted  to  sight  in  line  with 
the  two  wires,  readings  were  obtained  in  both 
tunnels  on  a  brass  scale  set  firmly  by  hangers 
into  the  roof.  Two  settings  of  the  transit 
were  made,  then  the  wires  were  thrown  off 
^line  by  means  of  the  slow  motion  screw  on  the 
rcetb,  brought  back  into  line  again,  locked  by 
the  set  nuts,  and  the  foregoing  operations  re- 
peated. 

Every  means  was  employed  to  eliminate  in- 


the  wires  were  bung  from  the  reels,  the  line 
obtained  in  the  tunnel  was  further  checked  by 
the  direct  application  of  the  pendulum  princi- 
ple. In  this  instance  the  weights  on  the  end  of 
the  drop  wires  were  taken  out  of  water  and 
the  pendulum  allowed  to  oscillate  freely  in  the 
air.  A  scale  for  reading  the  amplitude  of  thr 
pendulum  swing  was  secured,  as  close  as  pos- 
sible behind  each  wire,  to  posts  or  other 
timber. 

The  extreme  readings  of  the  swings  were 
taken,  likewise  the  time  for  each  set  of  five 
swings.  When  the  pendulum  swung  around 
sufficiently  to  cause  the  wire  to  strike  the 
scale,  it  was  stoppped  swinging,  pulled  again  to 
one  side  and  set  in  motion  for  another  set  of 
readings,  .\veraging  the  scale  readings  for 
both  scales  gave  two  points  from  which  roof 
scale  readings  were  obtained  in  both  tunnels. 

.■\s  a  check  on  the  freedom  of  the  wire  from 
contact  throughout  its  length  in  the  shaft,  tin: 


water  have  come  approximately  to  rest.  The- 
writer  has  sometimes  found  that  when  the- 
wire  comes  in  contact  with  the  wet  side  of 
the  alinement  box  for  part  of  its  length,  the 
adhesion  to  the  wet  surface  has  been  suffi- 
cient to  hold  the  w'eighted  wire  to  one  side  of 
ihc  true  position  of  the  point  of  suspension  at 
the  reel. 

Shaft  Transit  Method. — A  special  vertical 
sighting  shaft  transit  was  manufactured  for 
this  work  by  C.  L.  Berger,  it  being  a  inodified 
form  of  the  general  type  of  mine  transits,  aft- 
er suggestions  of  Mr.  James  F.  Sanborn,,  di- 
vision engineer.  Board  of  Water  Supply. 

The  transit  consists  of  a  heavy  standard 
having  a  double  set  of  telescope  bearings,  one 
directly  over  the  center  of  the  instrument  and 
the  other  about  ■")  ins.  forward  of  the  center. 
The  telescope  is  detachable,  to  be  used  in  either 
set  of  bearings.  When  in  the  center  set  of 
licarings  it  is  an  ordinary  transit:  when  in  the 
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Fig.  2 — Construction   Shaft.   Rondout   Pressure    Tunnel. 


time  of  oscillation  was  compared  with  the 
theoretical  time  for  a  pendulum  of  the  same 
len.gth.  The  comparison  was  extremely  close, 
and.  as  shown  after  the  headings  from  adja- 
cent shafts  met,  the  line  thus  olitained  would 
have  been  sufficiently  good  to  carry  the  tunnel 
alinement  throughout. 

The  disturbing  elements  in  the  use  of  the 
foregoing  methods  are  the  spattering  of  water 
on  the  wires,  air  currents  in  the  shaft,  and 
material  in  contact  with  the  wires  at  some 
part  of  their  length.  Falling  water  spattering 
from  the  shaft  timbers  causes  vibrations  of 
the  wire,  which  are  usually  more  pronounced 
in  one  wire  than  in  the  other.  Air  currents, 
probably  of  a  spiral  tendency  due  to  changing 


forward  set  the  line  of  sight  passes  by  the 
base  of  the  instrument,  thus  sighting  vertically 
down  the  shaft.  To  counterbalance  the  weight; 
of  the  telescope  in  the  forward  bearings,  an 
iron  weight  is  fitted  to  the  opposite  of  the- 
transit  base  plate.  Fitted  with  an  extra  strid- 
ing level  and  the  four-screw  lcvelin.g  system 
the  instrument  can  be  operated  very  easily. 

With  a  good  shaft  transit  at  hand,  the 
method  of  its  application  presented  some 
study.  It  was  found  that  in  Ennland  an 
illuminated  stretched  wire  in  the  tunnel,  pass- 
ing across  the  bottom  of  the  shaft,  had  been: 
adjusted  into  the  line  of  sight  of  th.'  instru- 
ment at  the  top  of  the  shaft.  Still  another_ 
method   nsid   was   to   set  two  boxes  having  a; 
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TABLE  I— READINGS  OF  BOARD  AS  SET  BY 
SIGNALS    FROM    SHAFT    TRANSIT. 

Groups- 


No. 

1 
2 

3 
•4 

i> 

6 

7 

8 

9 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 


Scale 
"B" 
.269 
.260 
.257 
.277» 
.218 
.238 
.224 
.225 
.257 
.229 

.268 
.241 
.251 
.259 
.2S0 
.259 
.244 
.280 
.263 
.225 


Scale  DifEerence 
-A"  ■•B"-"A"  No. 


.248 

.241 

.238 

.235* 

.217 

.242 

.226 

.234 

.256 

.223 

.260 
223 
'.256 
.248 
.267 
.250 
.243 
.217 
.253 
.205 


•Disregarded. 


.021 

.019 

.019 

.042* 

.001 

—.004 

—.002 

—.009 

.001 

.006 

.008 
.019 
—.005 
.011 
.013 
.009 
.001 
.013 
.010 
.020 


12 
20 


Differ- 
ences. 
.021 
.019 
.019 
.019 
.020 


10 

.006 

11 

.008 

16 

.009 

19 

.010 

14 

.011 

15 

.013 

IS 

.013 

.001 
.001 
.001 
—.002 
—.004 
—.005 
— .009 


Aver- 
age-dif- 
ference. 


.010 


—.005 


black  X  on  the  illuminated  faces  on  some 
arbitrary  line  at  tbe  bottom  of  the  shaft.  The 
shaft  transit  was  then  set  into  line  of  tlie  two 


all  but  touched  the  board,  proved  very  trouble- 
some. By  a  process  of  elimination  of  one  de- 
fect after  anotlier,  the  independent  method  was 
finally  worked  out  and  used.  This  is  shown  in 
Fig.  3. 

The  sighting  board  with  the  crosses  is  fitted 
with  a  beveled  vernier  at  each  end,  one  reach- 
ing left  to  right,  the  other  from  right  to  left. 
On  the  reverse  beveled  faces  are  similar 
verniers  having  the  same  zero  points.  The 
line  connecting  the  zeros  of  the  verniers  passes 
through  the  center  of  the  crosses.  This  mov- 
able sighting  board  operates  on  two  scales, 
rearing  in  the  direction  of  the  verniers,  the 
scales  being  secured  to  the  ends  of  the  frame 
supporting  the  whole. 

Setting  up  the  apparatus  consists  in  fasten- 
ing the  frame  by  nails  to  rigid  timbers  in  such 
a  manner  that  the  center  line  of  the  frame 
appro.ximates  the  tunnel  center  line.  With  a 
transit  set  appro.\imately  in  the  tunnel  line  and 
al'out  20  ft.  from  one  end  of  the  frame,  a  fore- 
sight is  taken  on  any  fi.xed  reading  on  the  roof 
scale  in  the  far  tunnel.  A- reading  is  then  tak- 
en direct  on  the  two  fixed  frame  scales  with 
the  same  transit,  the  telescope  then  plunged 
and   a   reading  on  the  back  tunnel  roof   scale 


ten,  are  obtained,  then  reoeated  with  the  tele- 
scope reversed,  thus  eliminating  instrumental 
error  which  at  the  depth  of  the  shafts  would 
amount  to  considerable  if  the  transit  were  not 
in  good  adjustment.  A  further  precaution 
against  error  is  to  throw  the  transit  off  center, 
and  reset,  after  every  twenty  readings.  A 
sample  of  the  notes  appears  in  Table  1 : 

As  before  stated,  the  fixed  scales  at  the  ends 
of  the  frame  read  in  the  same  direction,  hence 
in  the  "Difference"  column  the  comparison  of 
differences  indicates  the  swing  of  the  board 
settings.  The  difference  between  differences 
indicates  the  amount  which  one  setting  lacks 
of  being  parallel  to  another  in  the  board 
length.  The  "Groups"  show  how  the  "differ- 
ences" cluster  about  certain  averages,  each 
difference  varying  but  little  from  that  average. 
In  other  words,  the  board  in  its  settings 
swings  in  a  fan-shaped  manner,  yet  the  sep- 
arate groups  of  nearby  parallel  settings  are 
quite  equally  weighted.  The  writer  believes 
that  with  more  powerful  lights  this  particular 
set  of  notes  would  have  been  more  generally 
consistent  throughout.  The  line  obtained,  how- 
ever, was  a  very  good  one.  Reading  No.  4 
compares  in  position  with  no  other  setting  or 
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Fig.  3 — Sketches  of   Methods  and  Apparatus    Used   in   Aligning   Rondout   Pressure  Tunnel. 


crosses,  and  this  line  relation  with  the  true 
surface  line  determined.  The  cofrection  thus 
found  was  afterward  applied  to  the  arbitrary 
line  in  the  tunnel. 

In  the  Rondout  shafts  a  stretched  wire  in 
the  tunnel  was  first  tried.  The  shafts  are  so 
deep  that  there  was  found  to  be  no  satisfactory 
means  of  illuminating  the  wire  for  direct  set- 
ting. The  wire,  about  300  ft.  long,  supported 
so  as  to  pass  just  below  the  roof  scales  in  each 
tunnel  heading,  was  set  over  the  centers  of 
two  illuminated  cross-cut  holes  in  a  sighting 
board  similar  to  that  shown  in  Fig.  3.  In  this 
particular  case  the  board  had  no  end  scales. 
The  board  was  set  on  line  from  signals  from 
the  instrument  man  on  top.  This  method  pre- 
sented the  difficulty  of  adjusting  the  wire  over 
the  center  line  of  the  illuminated  crosses. 
Having  also  to  alter  the  catenary  or  sag  of  the 
wire  by  tension  at  the  ends,  so  that  the  wire 


obtained  by  setting  an  illuminated  plumb  bob 
string  or  plummet  lamp.  This  set  of  readings 
is  repeated  with  the  telescope  reversed.  The 
average  of  all  readings  on  the  four  scales  de- 
termines the  arbitrary  line  from  which  the 
true  line  from  the  top  of  the  shaft  is  subse- 
quently figured.  Tbe  relation  of  the  scale 
readings  is  checked  from  time  to  time  in  the 
manner  described. 

The  shaft  transit  at  the  surface,  set  on  the 
true  line,  is  sighted  at  one  of  the  control 
monun.ients  and  thus  directly  throws  the  line 
down  the  shaft.  The  men  at  the  board  below 
insert  electric  light  clusters  nito  the  boxes  of 
the  frame  under  the  crosses,  tlien  set  the  sight- 
ing board  into  position,  by  signal  from  above, 
so  that  the  center  of  the  crosses  coincides  with 
the  sight  of  the  shaft  transit,  whereupon  the 
scale  readings  for  both  ends  of  the  board  are 
taken  by  verniers.     .\  number  of  readings,  say 


group  of  settings,  and  therefore  was  consid- 
ered eccentric  and  disregarded.  From  the 
average  readings  of  scales  B  and  A  the  true 
line  in  the  tunnel  scales  can  be-  determined 
from  the  relation  of  the  four  fixed  scales  em- 
bodied in  the  arbitrary  line.  This  calculation 
is  one  of  simple  proportion  after  the  distances 
between  ,=calcs  are  known. 

The    shaft   transit   method   l^  /       ^   means 
more  intricate  than  the  piano^^/  "    Its 

great    advantage    is    in   bei 
operation.     Including  th 
paratus   set  up   for  wor' 
made   in  three   hours 
shaft   conditions.     Twj 
b' 
e, 


one  check  dropii' 
been    the    proceil 
minimum  number 
of  four  times  at 
Iv   of   the   belii 


of 


.:;^i._j,j'  so  on. 
oV  Remembered 
.c^t'o  the  contract 


shafts  has  a  tendency  to  be  overdone.  Suffi- 
ciently good  alinement  depends  more  on  hav- 
ing used  two  independent  methods  than  in  the 
number  of  droppings.  Too  many  droppings 
often  result  in  one  bad  day's  work  varying  so 
decidedly  from  previously  good  work  as  to 
cast  discredit  on  the  whole. 

In  the  Rondout  shaft  droppings  more  atten- 
tion has  been  paid  to  getting  tunnel  lines  such 
that  the  headings  would  meet  within  the  Hniits 
of  driving  a  rock  tunnel.  Therefore,  ii  in 
three  or  four  droppings  the  extreme  lines  pro- 
duced, sav  for  2,200  to  2,500  ft.  to  the  probable 
I)oint  of  meeting  between  shafts,  showed  a 
.lifference  of  anything  under  1  ft.,  the  average 
of  the  droppings  was  taken  as  the  line  from 
that  shaft.  .-Ml  tunnel  headings,  at  the  time  of 
writing,  except  those  between  Shafts  Nos.  :! 
and  4,  have  met.  The  variations  in  the  meet- 
ings of  the  headings   were    from   %   in.   to  8 


ins.,  with  the  lines  differing   from  0  to  li  ins. 
from  the  true  center  line  between  shafts. 

The  center  line  in  the  first  tunnel  scales  in 
the  roof  was  prolonged  on  similar  scales  about 
SSO  or  400  ft.  apart,  put  in  as  the  tunnels  pro- 
gressed. The  prolongation  was  accomplished 
by  centering  the  transit  under  one  scale  and 
sighting  to  the  back  scale,  tlien  throwing  the 
telescope  over.  Several  check  runs  were  made 
in  this  way.  It  was  found  to  be  immaterial 
whether  in  prolonging  the  line  the  transit  was 
set  imder  the  scale  or  "bunked"  into  line  be- 
tween two  scales.  Some  tunnel  parties  pre- 
ferred the  ordinary  tunnel  plununet  lamps 
with  oil  wick  flame  for  line  work,  while  others 
used  a  plumb  bob  with  the  string  set  in  con- 
trast against  w-hitc  cloth  over  the  face  of  an 
illuminated  box.  Granting  (hat  pressure  tun- 
nels meet  within  the  allowable  error  for  good 
work,  the  getting  of  grade  in  the  tmincl  is  the 


more  important  of  the  tw-o  on  account  of  tin 
slight    grade    for    drainage    purposes.      Gradi 
was  carried  down  the  shaft  by  the  use  of  a 
weighted  steel  tape.     All  necessary  corrections      J 
for  weight,  temperature,  etc.,  were  made  in  de- ..  I 
termining  the  bench  mark  below.     The  dififer-      * 
ence  in  grades  after  heading  meeting  was  not 
over  '/J  in.  in  any  case. 

The  shaft  transit  method  as  an  independent 
check  has  since  been  used  with  equally  gratify- 
ing results  in  the  Wallkill  pressure  tunnel, 
having  nearly  the  same  deptli  of  shafts  as  the 
Rondout. 

The  Rondout  pressure  tunnel  of  the  Esopus 
division  in  the  northern  aqueduct  department 
is  being  constructed  under  the  supervision  of 
Mr,  I.  Waldo  Smith,  chief  engineer  of  the 
Hoard  of  Water  Supply;  Mr.  Robert  Ridgway, 
department  engineer;  and  Mr.  L,  White,  di- 
vision engineer. 


ROADS      AND      STREETS     SECTION 


Notes  on  Steam  Rolling  in  Road  Con 
struction.* 
No  hard  and  fast  rules  can  be  laid  down  for 
this  sort  of  work,  but  at  the  same  time  it  is 
absolutely  necessary  that  the  driver  should 
understand  how  to  make  a  road,  or,  rather,  he 
should  know  how  not  to  unmake  it— for  the 
spreader  of  the  material  is  the  man  on  whose 
eve  and  judgment  falls  the  brunt  of  the  task 
of  shaping  the  roadway.  The  chief  point  for 
the  driver  to  observe,  and  in  which  Iris  roller 
is  specially  concerned,  is  that  he  should  so 
drive  his  roller  that  he  tirst  of  all  completes 
the  work  of  the  spreader  in  doing  his  share 
towards  the  actual  shaping  of  the  roadway, 
while  he  should  also  endeavor  so  to  use  his 
roller  that  any  inequalities  of  surface  left  by 
the  spreader  are  eliminated :  and,  generally 
speaking,  these  two  men  must  understand 
each  other  thoroughly  and  "w'ork  to  each 
other"  if  good  work  is  to  be  effected.  The 
roller  should  first  be  driven  carefully  along 
the  outsides,  working  out  a  little  at  the  ends 
before  .starting  to  go  back,  as  if  the  driver 
aoes  along  the  outside  of  the  roadway  without 
getting  away  from  the  side  before  starting 
back  he  will  find  that  the  engine  wdl  drop  a 
few  inches  nearer  the  side  when  reversed,  so 
that  on  all  occ.isions  it  is  best  to  get  out  a  few- 
inches,  working  the  width  of  the  hind  rollers 
up  towards  the  center  of  the  road.  Then  do 
the  other  side  the  same  way,  always  trying  to 
keep  the  margins  in  towards  the  middle  of  the 
road ;  or.  put  another  way,  first  form  the 
abutment  of  your  arched  roadway,  only  put- 
ting on  the  crown  as  you  would  the  keystone 
of  an  arch — namely,  last  of  all. 

A  roller  should  not  be  run  along  too  fast,  2 
miles  an  hour,  generally  speaking,  being  quite 
fast  enough;  and  in  some  cases  this  could  be 
brought  down  to  1%  miles  an  hour  with  ad- 
vantage. The  driver  should  not  go  twice 
along  the  same  track  unless  on  the  outsides. 
Of  course,  if  the  outsides  are  w-ell  consoli- 
dated there  will  not  be  much  chance  of  the 
metal  squeezing  out  and  the  crow-n  getting 
flat,  a  point  which  is  of  vital  importance  on 
roads  subjected  to  heavy  and  fast  motor  car 
traffic.  Besides  it  is  no  use  the  spreader 
shaping  the  road  if  the  roller  is  used  in  such  a 
way  as  to  partially  undo  his  work.  In  fact, 
the  great  aim  of  the  driver -should  be  to  com- 
plement the  w-ork  of  the  spreader  by  what 
might  be  termed  a  "leveling  up  and  down" 
process,  care  being  taken  to  add  any  addi- 
tional material  required  to  fill  any  depressions 
as  soon  as  they  show  themselves  under  the 
roller,  instead  of  leaving  these  until  the  roller 
lias  made  them  worse,  while  also  making  the 
filling  up  more  difficult  by  consolidating  the 
material  around  the  depressions. 

I  might  here,  perhaps,  give  one  or  two  of 
the  chief  causes  of  these  depressions,  or  in- 
cipient potholes,  which  are  often  the  rule  in 
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coating  work  badly  done,  but  which  occasion- 
ally appear  in  even  the  best  of  work. 

All  depressions  or  potholes,  or  at  least  all 
large  ones,  in  the  old  surface,  should  be  filled 
up  and  rolled  before  the  regular  coating  is 
applied.  .'\s  the  result  of  my  experience  on 
heavily  motor  trafficked  roads,  I  might  a<ld 
that  I  have  this  done  even  before  the  foimda- 
tion  coat  is  applied,  as  I  consider  such  pre- 
paratory work  absolutely  necessary  if  a  fin- 
ished surface  is  to  be  obtained. 

No  stone  should  be  tipped,  either  from 
carts  or  barrows,  within  such  distance  from 
the  edee  of  the  metal  as  will  preclude  the 
possibility  of  that  stone  being  applied  without 
being  completely  "turned  over."  This  is,  of 
course,  more  necessary  when  the  spreader  is 
fed  from  carts  than  from  barrow^s,  as  not  only 
do  the  small  stone,  chips  and  dirt  fall  princi- 
pally over  a  comparatively  small  area  under 
the  center  of  the  heap,  but  the  larger  stones, 
of  course,  roll  down  the  outside,  and  thus 
practicallv  form  a  ring  of  the  larger  sized 
and.  generally  speaking,  sound  metal  around 
the  comparatively  small  and  probably  softer 
material.  At  least  this  is  what  generally  hap- 
pens when  coating  with  material  which  has 
been  broken  by  hand  on  the  roadside. 

The  spreader  should  be  a  spreader  in  reali- 
ty, not  one  who  merely  levels  down  the  heaps 
of  materials  in  the  defective  manner  I  have 
endeavored  to  describe,  while  also  for  the 
most  part  thus  managing  to  get  the  smallest 
of  the  stone  at  the  bottom  and  the  largest  at 
the  top— the  exact  reverse  of  which  procedure 
should  be  his  chief  aim.  Further,  when 
spreading  particular  care  should  be  taken  to 
work  round  the  outside  of  each  heap  and  get 
the  largest  sized  material  on  that  portion  of 
the  road  where  it  is  most  required— e.  g., 
when  dealing  with  one  of  the  narrow  or 
"single  track"  roads  I  take  particular  care  to 
see  Ihat  the  largest  sized  metal  is  carefully 
put  in  the  wheel  tracks,  the  smaller  sized  ma- 
terial being  left  for  the  crown,  which  wmII 
eenerallv  be  found  on  such  roads  to  be  unduly 
iiigh,  in'  some  cases  in  fact  being  squeezed  up 
by  the  weight  of  the  heavier  vehicles  passing 
over  it.  .     ,     1 

To  revert,  however,  more  particularly  to 
the  duties  of  the  driver,  be  should,  of  course, 
avoid,  all  hollow  places  and  depressions  (es- 
peciallv  with  the  hind  wdieels  of  his  roller) 
until  thev  are  filled  up,  while  tryina;  bis  best 
to  keep '  down  all  places  that  appear  high. 
These  places  are  easilv  seen  from  the  roller 
bv  an  observant  driver,  and  if  the  results  of 
his  observation  are  pointed  out  in  a  good 
si)irit.  and  the  men  all  work  to.aetber.  first 
class  work  is  the  result. 

.Ml  stone  should  be  well  rolled  before  any 
binding  is  applied,  and  here  again  it  is  expe- 
rience'that  counts,  the  object  to  be  aimed  at 
being  to  consolidate  the  stone  as  thoroughly 
as  possible  without  crushinsr,  before  any  at- 
tempt is  made  to  bind  the  coating.  \\'hen  this 
staae  has  been  reached  the  driver  should  im- 
mediateU-  stop  rolling  until  the  binding  is  ap- 


plied, even  if  it  means  keeping  the  roller 
standing,  as  the  "grinding  down"  of  stone  is 
the  most  costly  method  of  producing  binding 
that  can  be  imagined,  while  at  the  same  time 
resulting  in  that  most  deceptive  finish  so  often 
seen  where  these  "dust  manufacturing" 
methods  have  been  resorted  to. 

In  any  case  the  aim  should  be  qualitj',  not 
quantity;  but  if  the  latter  term  must  be  the 
obiective,  why,  then,  use  fine  soil  in  its  vir- 
ginity? If  the  road  is  very  narrow  aiid 
"round"  or  high  in  the  middle  the  driver  \vill 
find  he  has  only  to  lap  over  a  few^  inches  in- 
stead of  the  whole  width  of  the  wheel,  as^  in 
such  cases  only  the  insides  will  be  touching 
the  road,  and  so  will  leave  ridges  along  the 
coating  unless  covered  a  little  at  a  time. 

The  sweeners  should  try  to  get  the  stones 
"covered  up"  as  soon  as  possible,  as  this  gives 
the  driver  a  much  better  chance  of  getting 
them  down  properly.  Slag  can  be  got  down 
pretty  tight  before  any  binding  is  put  on.  but 
stone  requires  much  more  thoroueh  "working 
in"  of  the  binding  material;  where  stones  are 
applied  in  excessive  thickness  thev  will  keep 
"on  the  work"  unless  the  binding  is  judicious- 
Iv  worked  in.  I  believe  in  gettine  the  material 
down  as  tightly  as  possible  before  being 
watered,  and  in  having  any  stones  carefully 
put  back  into  place  that  get  moved  from  any 
cause  whatever.  Instead  of  excessively  roll- 
ing anv  soft  spots,  try  to  avoid  these  as  much 
ns  possible,  and  apply  a  little  extra  binding  to 
keep  the  material  down  after  you  have  got  it 
in  shane.  If  this  soft  place  extends  over  only 
part  of  the  road,  it  is  much  better  to  come 
over  it  backwards  as  much  as  possible,  as  the 
front  wheels  take  out  the  track  of  the  back 
lines,  so  bv  running  forward  on  the  side  that 
is  hard  and  coming  back  over  the  soft  place  it 
will  be  got  into  shape. 

The  outside  edges  of  the  metal  should  not 
be  pu.shed  in  bv  the  brooms  when  trying  to 
get  the  water  and  binding  over,  but  instead 
this  .should  always  be  left  until  the  driver  has 
ant  the  edges  thoroughly  down,  so  that  the 
stones  are  not  so  liable  to  be  displaced  by  the 
brooms.  .  . 

To  obtain  a  good  finish  to  the  coating  I  in- 
variably have  a  slight  sprinkling  of  chippings 
applied'  after  the  work  has  somewhat  "dried 
out."  but  when  this  is  done  care  should  be 
taken  to  afterwards  pass  the  roller  over  the 
whole  surface  of  the  roadway,  as  such  chip- 
pings under  these  conditions  are  exceedingbj 
dangerous  to  cyclists  and  deleterious  to  all 
rubiier  tired  vehicles. 

In  making  a  new  road  over  treacherous, 
heavy  or  clayey  subsoils  I  invariably  have  the 
excavations  made  extra  deep  and  a  good  coat 
of  clinker  ashes  put  dowm,  and  then  over  this 
it  is  best  to  put  the  largest  of  the  pitching,  on 
which  another  coat  of  ashes  will  do  no  harm. 
1  have,  for  instance,  used  such  methods  with 
advanta.ge  in  taking  out  "knuckles"  on  severe 
aradients  where  the  underlying  strata  was 
practically  pure  clay,  which  was  got  out  to  an 
average  depth  of  about  3  ft. 
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The    Present     Status     of     Laboratory 

Tests  and  the  Use  of  Materials 

in  Road  Construction.* 

The  art  of  roadmaking  has  been  recognized 
for  centuries.  The  science  underlying  the  art 
has  barely  begun  to  be  appreciated,  especially 
in  this  country.  The  recent  great  growth  of 
complexity  in  road  conditions  has  awakened 
the  artisans  to  the  desirability  in  construction 
of  a  better  knowledge  of  the  underlying,  facts, 
and  attention  has  been  directed  to  the  possi- 
bilities for  obtaining  some  of  them  at  least, 
from  proper  research  and  laboratory  work. 
It  is  then  found  that  certain  tests  have  been 
carried  on  with  satisfactory  results  for  a  con- 
siderable period  and  that  others  have  seemed 
to  give  practical  satisfaction  for  a  shorter 
time.  Concerning  the  materials  of  earlier  use. 
such  as  sand,  cement,  steel  or  iron,  and 
wood,  when  in  what  might  be  called  "ordi- 
nary" use,  certain  co-ordinated  knowledge  has 
been  recorded  in  mathematical  language,  so 
that  laboratory  experiments,  if  necessary,  may 
be  made  or  easily  ascertainable  facts  secured 
and.  by  comparison  with  the  established  facts, 
a  reasonable  guide  furnished  for  the  further 
use  of  such  materials  under  similar  ordinary 
conditions   of   use. 

When,  however,  as  now  frequently  happens, 
these  conditions  become  extraordinary  or  un- 
usual, it  is  only  too  frequently  found  to  be 
the  case  that  little  or  no  reliable  information 
has  been  collected  that  can  be  used  or  that 
such  theories  as  have  been  put  forth  have 
emanated  from  .sources  that  unfortunately  do 
not  inspire  the  confidence  they  may  even  de- 
serve. The  same  condition  of  affairs  may  be 
found,  of  course,  surrounding  a  new  material. 

In  expanding  the  foregoing,  for  the  sake  of 
clearness,  let  us  first  rorisider  material  for 
road-metalling.  Certaii.  'aboratory  tests  of 
stone  have  been  worked  out,  which,  up  to  the 
present  time,  have  given  fair  satisfaction. 
The  French,  by  the  "Deval"  or  rather  test 
of  small  pieces  of  broken  stone,  reached  a 
very  fair  basis  for  comparing  the  value  of 
different  rocks  for  use  in  ordinary  macadam, 
subjected  to  traffic  of  horses  and  metal-tired 
vehicles.  A  supplement  to  this  test  is  the  one 
for  the  cementing  ability  of  rock  powders, 
proposed  by  Massachusetts  Highway  Commis- 
sion early  in  its  work,  and  more  fully  devel- 
oped perhaps  in  later  years  by  the  United 
States   Government. 

Both  of  these  tests  have  been  of  the  great- 
est value  to  road  builders  under  former  con- 
ditions, though  perhaps  now  found  to  be 
crude  and  unsatisfactory  under  the  new  con- 
ditions of  traffic  and  the  demands  for  more 
accurate  knowledge.  For  instance,  under  the 
feet  of  horses  and  metal  tires,  the  ability  of 
a  road  metal  to  resist  abrasion  was  more  de- 
sirable generally  than  its  strength  under 
purely  compressive  stresses.  Again  an  ability 
to  cement  into  a  mass,  fairly  resistant  to  dis- 
integration under  such  traffic  during  pro- 
longed drou.ghts.  might  offset  in  a  road  ma- 
terial under  certain  conditions  what  other- 
wise might  seem  to  be  an  inherent  defect  as 
regards  undue  lack  of  toughness  or  hard- 
ness. 

During  the  experience  of  the  writer  (1896- 
ISOn  with  the  Massachusetts  Highway  Com- 
mission, the  stone  proposed  to  be  used  for 
the  macadam  was  tested  liy  the  rattler  and 
cementation  tests  and  the  relation  was  influ- 
enced b}'  the  results  obtained.  ,Traffic  cen- 
suses were  not  conducted  but  the  probable 
severity  of  traffic  was  considered.  It  was 
known  from  experience  or  assumed,  that  a 
stone  having,  a  "co-efficient  of  wear"  of  less 
than,  say,  15,  or  with  a  cementation  indicated 
as  "poor"  would  be  in  many  cases  undesir- 
able, and  in  such  cases  the  effort  was  made  to 
secure  what  was  felt  would  be  a  more  suit- 
able stone;  of  course  it  must  be  clearly  un- 
derstood that  there  were  other  factors  in  the 
problem  of  the  selection  of  the  material  for 
the  macadam  and  no  lack  of  consideration 
was  accorded  these.  The  work  of  the  Massa- 
chusetts   Highway    Commission    speaks    itself 
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for  the  intelligence  and  reason  of  those 
directing  it.  The  writer  believes  the  con- 
sideralion  of  the  tests  has  been  justified  by  the 
facts  found  in  the  maintenance  of  the  roads  so 
bu.ilt.  Later,  in  the  experience  of  the  writer 
for  the  past  ten  years  directing  similar  work, 
fairly  satisfactory  use  has  been  made  of  the 
same  two  tests  as  aids  in  selecting  material  for 
macadam.  Over  .'lOO  tests  have  been  made  for 
the  "co-efficient  of  wear"  of  stone  for  mac- 
adam, and  a  similar  test  has  been  used  by  the 
writer  in  the  selection  of  brick  and  stone  block 
for  paving.  In  almost  all  cases,  the  writer  has 
felt  th.Tt  a  true  comparison  of  the  value  of 
stone  for  the  purpose  has  been  furnished  by 
the  tests  and  his  experience  with  the  after- 
m;iintcnance  of  the  work  has  confirmed  this 
judgment.  There  have  been  a  few  instances 
wdiere  exceptions  have  been  noted  and  the 
writer  has  heard  of  the  same  exceptions  in 
the  experience  of  others. 

To  cite  a  specific  instance — in  100),  a  read- 
ily available  quartzite  gave  a  low  "co-efficient 
of  wear'  of  about  7.  Its  cemcntin.g  value 
was  "fair"  only  and  yet.  in  actual  use  on 
certain  park  roads,  the  material  has  given 
good  results  under  traffic.  This  average 
traffic  per  hour  as  counted  by  the  writer  in 
lpn4,  w'as  as  follows : 

Pidrlen   horst^s   3 

One-horse  vehicles    . . .  .■ 2S 

Two-horse   vehicles    If^ 

Cycles   2 

Motor  \'ehicles    1 

Oyster  shells  give  a  co-efficient  of  wear  of 
about  one,  and  a  cementing  value  of  100. 
Their  value  under  some  conditions,  however, 
is  well  known.  It  seems  probable  that  the 
apparent  exceptions  of  experience  to  the  indi- 
cations from  these  tests  are  due  more  to  un- 
known (at  present)  factors  than  to  defects 
in  the  tests. 

In  the  majority  of  instances  where  the  rec- 
ords of  tests  of  the  materials  exist,  no  facts 
are  knowm  concerning  the  amount  of  traffic 
or  its  characteristics.  Several  years  ago,  the 
writer  publicly  suggested  the  advisability  of 
collecting  traffic  records,  and  since  then  some 
have  been  made.  The  record  is  not  yet  com- 
plete enough  to  show  clearly  why  some  roads 
"horsepath"  as  they  do,  nor  why  others  rut. 
and  still  others  ravel  or  wear  out  quickly,  but 
the  writer  believes  that  with  proper  records 
of  traffic  and  of  the  above  tests  of  the  ma- 
terial (with  probably,  the  addition  of  a  test 
for  compressive  strength)  the  existing  defi- 
ciencies referred  to  may  be  relieved.  With 
water-bound  macadam,  it  is  the  writer's  ex- 
perience that  the  cementation  test  is  equally 
as  important  as  the  wearing  test,  but  low 
results  from  the  former  can  be  partly  offset 
by  variations  in  methods  of  use  in  many 
cases. 

The  earlier  standards  have  recently  been 
felt  to  be  insufficient  for  modern  demands 
because  they  were  purely  comparative  and 
seem  now  to  be  neither  flexible  nor  compre- 
hensive enough.  Those,  whose  experience 
with  actual  road  construction  and  mainten- 
ance, has  long  been  enough  locally  to  enable 
them  to  more  or  less  intuitively  attach  a  re- 
lation between  the  comparative  results  of  such 
tests  and  the  nature  and  amount  of  traffic 
over  the  various  roads  under  their  supervi- 
sion are  perhaps  able  in  many  cases  to  work 
out  fairly  satisfactorily  the  solutions  of  the 
problems  presented  to  them.  The  new  comer, 
however,  suffers  from  a  lack  of^  important 
facts  bearin.g  directly  on  the  solution,  and  it 
may  be  doubted  whether  any  solution  other- 
wise arrived  at  would  be  as  good  as  that  which 
might  be  more  accurately  reached  by  addi- 
tional co-ordinated  knowledge  recorded  from 
careful  previous  observation.  It  would  seem 
to  the  writer  that  there  is  now  a  demand 
for  a  connection  between  the  comparisons 
between  the  results  of  such  tests  and  a  traffic 
census,  to  a  far  greater  extent  than  now  ap- 
•^ears    from    the    records    to    be    available. 

During  the  past  few  years,  a  mighty  change 
in  the  work  oa  and  use  of  our  highways  has 
taken  place,  and  the  end  is  not  yet.  Many 
roads  are,  and  for  some  time  yet  will  still  be, 
built  for  old  conditions.  But  in  a  large  num- 
ber of  these  cases  questions  concerning  the 
use  of  new  materials  arise  which  are  unsolv- 
able  by  any  accepted  tests  or  standards  and 


which  rely  for  their  answers  on  the  good 
judgment  of  the  individual  in  _  charge — fre- 
quently a  thing  difficult  to  obtain  and,  when 
had.  as  hard  to  support  by  facts  of  ready 
comprehension.  Further,  comparative  results 
elsewhere  are  not  always  acceptable  in  certain 
localities  where  it  may  be  felt  that  condi- 
tions may  differ.  In  the  absence  of  fact, 
what  is  deemed  expedient  may  decide — to  the 
later  regret. 

Oyster  shells,  marl,  and  gravel  cannot  be 
tested  in  a  rattler  or  with  the  impact  machine, 
and  then  a  comparison  made  with  the  results 
on  stone  for  a  determination  of  the  compara- 
tive value  of  the  different  materials  men- 
tioned, unless  the  traffic  census  of  the  road 
proposed  to  be  built  can  be  accurately  secured. 
The  need  is  evident  for  more  definite  rec- 
ords, comparisons  and  standards  for  these 
problems. 

Where  traffic  has  materially  changed,  and 
the  new  tires,  new  modes  of  locomotion,  giv- 
ing different  stresses  to  the  road  surface  and 
materials  composing  it,  and  new  demands 
from  the  public,  such  as  the  suppression  of 
dust,  are  to  be  considered,  we  are  at  the 
present  time  in  rather  unfortunate  shape.  It 
is  true  that  intelligent  investigation,  such  as 
is  certainly  necessary  in  the  matter,  has  be- 
gun in  many  quarters,  but  it  may  be  regarded 
as  unfortunate,  though  probably  not  more 
than  that  in  view  of  the  impossibility  as  yet 
for  even  engineers  to  pierce  "the  veil  beyond 
which  we  might  not  see."  that  such  work 
was  not  sooner  begun.  The  demands  are 
already  insistent  and  our  masters  are  impa- 
tient. And  yet  the  facts  can  most  of  them 
only  be  had  by  careful  work,  and  with  the 
aid  of  Time. 

The  destruction  of  macadam  by  abrasion 
under  the  new  traflRc  is  practically  past.  Its 
failure  by  excessive  compression  stresses  on 
the  pieces  composing  it  may  still  be  suffi- 
ciently dangerous  to  demand  a  test  for,  and 
consideration  of,  the  compressive  strength  of 
the  stone,  and  possibly  one  such  should  be 
used   hereafter   even   more  than   heretofore. 

Even  the  most  cementitious  of  rock  powd- 
ers has  failed  to  withstand  successfully  the 
shearing  stresses  of  motor  traffic.  Hence,  in 
many  cases,  a  stronger  cement  seems  neces- 
sary and  standards  for  it  must  be  had.  They 
cannot  be  had  until  facts  are  known  from  ex- 
perience. These  facts  are  now  being  col- 
lected, but  in  this  work,  it  seems  that  the 
effort  should  be  now  made  to  avoid  the  mis- 
takes of  earlier  work.  The  facts  should  be 
collected  with,  and  not  without,  those  con- 
cerning the  traffic,  cost,  etc.,  so  that  the  re- 
sults of  the  work  will  not  merely  be  as  before 
referred  to  in  the  case  of  the  Deval  test — 
purely  comparative.  What  is  needed  today, 
and  what  will  be  demanded  in  the  future,  are 
actual  careful  records  of  experience,  so  that 
conclusions  may  be  reached  from  them,  and 
not  from  assumed  theories  alone.  The  writer 
believes  that  it  may  eventually,  if  not  soon,  be 
possible  to  reduce  a  large  number  of  the  prob- 
lems of  highway  engineering  to  a  mathemat- 
ical solution,  particularly  if  the  Science  un- 
derlying the  Art  is  properly  developed.  There 
is  need  to  go  surely  in  this  work,  and  as 
slowly  as  may  be  necessary  for  sureness.  .-Vc- 
celeration  in  the  work  may  certainly  be  had 
by  co-operation. 

In  probably  a  numlier  of  instances,  courses 
in  Highway  F.nginccring  are  bein.g  offered 
by  colleges.  The  writer  does  not  intend  to 
present  here  arguments  for  or  against  such, 
nor  even  to  criticise  these  courses  in  any 
way,  but  does  wish  to  offer,  as  a  suggestion 
to  those  connected  with  such  work,  the 
thought  that,  as  it  seems  to  him,  there  is  a 
splendid  opportunity  fur  research  in  the  foun- 
dations of  Highway  Engineering  '  ' 
development  of  the  Science  of  i^ 
knowledge  is  collected,  anal 
and  arranged  so  as  to  be 
and  advantageously  applic 
probably  be  no  question 
value  of  the  course  refer 
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Certain   Considerations   Affecting    the 

Selection  of  Bitumens  and  Mineral 
Matter  for  Road  Construction 
and  Road  Surface  Treat- 
ment.* 

Everywhere  highway  engineers  are  giving 
much  thought  to  the  use  of  bitumen  in  the 
construction  of  macadam  roads ;  and  while 
the  standardization  of  specifications  for  bitu- 
mens in  the  forms  of  oils,  asphalts,  tars  and 
pitches  is  probably  near  at  hand.  I  believe 
that  sufficient  thought  is  not  being  given 
generally  to  the  mineral  matter  used  in  con- 
junction with  the  bitumen.  Whether  the 
bitumen  be  used  in  Mie  body  of  the  roadway, 
or  to  form  a  waterproof  and  resilient  mat  on 
the  surface  to  protect  the  macadam  from  wear 
by  abrasion,  the  results  from  this  form  of 
road  construction  will  largely  depend  upon 
the  mineral  matter  and  its  suitability  for  the 
bitumen  used.  The  same  difficulty  was  ex- 
perienced in  the  first  sheet  asphalt  pavements 
that  were  laid. 

In  the  constructionof  bituminous  roads  and 
pavements.  I  am  of  the  opinion  that  a  great 
many  bituminous  materials,  when  properly 
used,  may  prove  entirely  satisfactory,  but  that 
the  use  of  these  same  cementing  products  may 
result  in  complete  failure,  if  the  mineral  mat- 
ter has  not  been  suitable.  Not  only  may  the 
cementirg  properties  of  most  bitumens  be  lost 
by  the  use  of  too  much  mineral  dust,  but 
whether  oil,  asphalt,  tar  or  pitch  is  used,  it 
is  also  fully  as  essential  to  study  the  char- 
acter of  the  available  mineral  matter,  as  it  is 
to  determine  the  nature  and  character  of  the 
bitumen  to  be  used. 

Experience  has  shown  that  the  life  of  an 
asphalt  or  bitulithic  pavement  depends  as 
much  upon  the  character  of  the  aggregate  as  it 
does  upon  the  cementing  bitumen,  and  this 
theory  holds  good  in  the  formation  of  a  bitu- 
minous coixrete  or  a  bituminous  wearing 
surface  for  a  macadam  road. 

Different  bitumens  vary  in  their  ability  to 
penetrate  the  mineral  matter.  Coal  tar  prod- 
ucts possess  a  penetration  property  not  usually 
found  in  oil-asphalt  cements,  and  further  in 
using  these  last  in  the  construction  of  a  bitu- 
minous macadam  road,  it  is  necessary  that  the 
stone  be  free  from  dust  to  secure  proper  ad- 
hesion. With  the  coal  tar  products  this  pre- 
caution is  not  so  essential,  but  in  a  broad 
sense,  mineral  dust  is  about  as  objectionable  as 
moisture  in  the  construction  of  bituminous 
roads. 

The  life  of  a  bituminous  road  or  pave- 
ment depends  as  much  upon  the  wearing  quali- 
ties and  the  grading  of  the  mineral  matter  that 
forms  the  roadway  surface,  as  it  does  upon 
the  adhesive  and  cohesive  properties  of  the 
bitumen. 

A  soft  limestone  wearing  surface  of  a  bitu- 
minous macadam  road,  provided  the  road  be 
constructed  according  to  the  generally  accept- 
ed practice  of  placing  the  larger  stone  on  the 
bottom,  will  not  prove  a  success  if  subjected 
to  heavy  traffic.  If  the  process  of  construc- 
tion be  reversed,  however,  good  results  may 
be  obtained,  since  crushing  strength  varies 
as  the  square  of  the  lineal  dimensions.  This 
method  affords  stability  in  road  construction 
that  cannot  be  obtained  in  the  usual  way.  The 
life  of  the  road  may  be  increased  by  a  c\ishion 
coat  of  fine  material  matter  to  absorb  the 
impact  of  the  calks  of  the  horses'  shoes  and 
to  lessen  the  abrasion  caused  by  steel  wagon 
tires. 

My  experience  in  the  construction  and 
inaintenance  of  roads  and  pavements  leads  me 
to  believe  that  the  nearer  the  approach  to  a 
resilient  wearing  surface,  the  longer  will  be 
the  life  of  the  road  or  pavement.  For  ex- 
ample, a  treated  wood  block  pavement  is  to 
a  certain  degree  resilient  which  adds  to  its 
life  and  increases  its  desirability;  extremely 
hard-burned  vitrified  brick  will  not  wear  as 
uniformly  nor  as  well  as  softer  brick  and 
where  a  cushion  coat  of  clay  or  sand  only 
a  fraction  of  an  inch  in  depth  is  maintained 
over  the  surface  of  the  brick,  the  life  of  the 


pavement  is  greatly  increased ;  an  asphalt 
pavement  in  which  the  cement  is  very  hard 
will  wear  much  more  rapidly  than  one  in 
which  a  softer  cement  has  been  used,  and 
likewise,  the  squeegee  coat  of  a  bithulithic 
pavement  adds  much  to  the  life  of  the  latter. 
Not  brittle  at  low  temperature,  nor  extremely 
soft  at  high  temperature  are  two  desirable 
requirements  characteristic  of  resilient  road 
construction   bitumens. 

The  statement  that  certain  heavy  road  oils 
on  the  market  "carry''  a  certain  per  cent  of 
asphalt,  docs  not  mean  much  to  a  road  en- 
gineer familiar  with  their  use.  It  is  admitted 
that  the  greater  per  cent  of  asphalt,  the  better 
the  oil  for  the  work ;  but  an  oil  carrying  suffi- 
cient asphalt  to  have  adequate  adhesive  and 
cohesive  properties  for  making  a  bituminous 
concrete  or  bituminous  wearing  surface,  is 
other  than  what  is  ordinarily  sold  for  the 
purpose.  Such  an  oil-asphalt  product  could 
not  be  handled  in  the  tank  cars  now  in  the 
service  of  the  oil  companies,  since  they  do 
not  oossess  the  necessary  steam  coil  capacity 
to  raise  the  temperature  sufficiently  high  for 
successful   handling. 

St.  Louis  has  specifications  for  four  grades 
of  oil  for  surface  treatment,  and  from  careful 
study  of  results  during  the  past  three  years, 
I  am  fully  satisfied  that  there  is  place  for 
each  grade. 
The  grades  of  oil  used  are  as  follows : 
No.  1. — Residuum  oil.  having  a  gravity  of 
■10°  Be.,  it  is  applied  cold  and  is  used  on  cin- 
der roads  and  for  the  purpose  of  giving  life 
to  the  surface  of  a  road  that  has  previously 
been  treated  with  a  heavier  product  and  is 
becoming  dusty.  Being  merely  a  dust  layer, 
it  should  not  be  considered  as  having  any 
binding  properties. 

No.  2 — Residuum  oil,  having  a  gravity  of 
20°  Be.,  it  is  applied  hot  and  is  recommended 
for  park  ruads  and  roads  that  are  not  main 
arteries  of  travel. 

No.  3 — Residuum  oil,  having:  a  gravity  of 
1G°  Be.,  it  is  applied  hot  and  is  used  on  the 
main  thoroughfares  having  a  mixed  traffic  and 
acts  as  a  temporary  binder  for  the  mineral 
matter. 

No.  4 — An  oil-asphalt  compound  having  a 
gravity  of  12°  Be.,  it  is  applied  hot  and  is 
recommended  for  any  type  of  road,  since  it 
simoly  forms  a  binder  for  the  mineral  matter 
which   actually  bears  the  traffic. 

In  the  use  of  all  the  grades  of  oil  referred 
to.  with  the  exception  of  No.  1,  there  should 
be  a  covering  of  mineral  matter,  uniformly 
distributed  over  the  surface  of  the  oil  to  a 
depth  of  from  Va  to  %,  depending  upon  the 
amount   and   gravity   of   the   oil   apnlied. 

The  work  of  treating  a  road  surface  after 
applying  the  oil  and  mineral  matter  is  not 
completed  for  several  weeks.  As  soon  as 
the  road  is  open  to  traffic,  it  is  necessary  to 
give  it  attention  for  some  time  to  take  care  of 
any  wet  spots  that  may  appear. 

It  must  not  be  presumed  that  surface  treat- 
ments will  provide  a  dustless  roadway  from 
.^pril  to  November,  without  any  additional 
work.  What  would  be  the  appearance  of  any 
improved  street,  under  heavy  traffic,  if  not 
properly  cleaned  for  a  period  of  six  months? 
It  is  therefore  necessary  to  properly  patrol 
treated  road  surfaces  to  keep  thein  in  a  clean- 
ly condition.  It  is  also  essential  that  all  road 
iiitersections  be  treated,  as  the  dust  and  dirt 
carried  onto  a  road  will  materially  shorten 
the  life  of  the  treatment. 

When  traffic  and  road  conditions  have  been 
ideal,  we  have  had  surface  treatments  last 
through  two  summers  with  every  indication 
of  at  least  a  year  or  more  of  wear  without 
attention  other  than  the  maintenance.  This 
condition,  however,  will_  not  exist  on  the 
average  highway  and  it  is  not  reasonable  to 
presume  that  a  road  receiving  such  a  wearing 
surface  should  have  a  long  life.  The  cost 
of  treatment  being  inexpensive,  considering 
the  results,  the  work  may  be  done  each  year. 


•Paper  by  Jas.  C.  Tr.ivilla.  Street  Commis- 
sioner. St.  Ixiuis,  Mo.,  presented  at  the  recent 
meeting  at  Minneapolis,  Minn.,  of  tlie  American 
Association  for  the  Advancement  of  Science. 


Some  Performances  of  Motor  Trucks. 

A  Ti-ton  motor  coal  truck  in  the  service  of 
the  Syracuse  University  hauls  an  average  of 
4-5  tons  of  coal  a  day  from  the  D.  L.  &  W. 
R.  R.  coal  pockets  in  Syracuse,  N.  Y..  to  the 
University.     The  distance  is  3  4-10  miles  and 


three-quarters  of  the  distance  is  up  grade,  the 
average  being  7  per  cent  and  the  maximum 
12  per  cent.  One  man  operates  the  truck, 
which  is  loaded  by  gravity  from  the  coal  pock-  • 
cts  and  delivers  its  loads  by  gravity  through 
a  chute  in  the  side  of  the  steel  body  into 
underground  coal  bins  through  manholes.  On 
one  day  recently  the  truck  hauled  40  G-10  tons 
of  coal"  to  the  university  in  9  loads  and  in  ad- 
dition hauled  two  5-ton  loads  from  the  coal 
pockets  to  the  downtown  building  of  the  in- 
stitution. 

A  3-ton  motor  truck  with  self-dumping  steel 
body  has  been  used  for  some  time  in  upper 
New  York  City  in  fulfilling  a  contract  taken 
Ijy  McDonald  &  Barry  to  fill  in  a  tract  of  low 
ground  at  Broadway  and  2U4th  St.  The  truck 
hauls  loads  of  wet  ashes  from  a  power  house 
about  a  mile  away.  Each  load  contains  7  cu. 
yds.  or  just  double  the  load  hauled  in  a  horse- 
drawn  wagon.  The  motor  truck  makes  ten 
to  twelve  trips  a  day  as  compared  with  an 
average  of  five  or  six  trips  made  in  a  work- 
ing day  with  horses.  Thus  the  power  vehicle 
is  doing  the  work  of  four  horse-drawn 
wagons,  .and  is  hauling  from  70  to  84  cu.  yds. 
of  material  a  day.  In  this  case  the  saving  in 
time  is  of  especial  importance  because  the 
filled  ground  is  to  be  used  for  the  construc- 
tion of  buildings  that  are  badly  needed  by  the 
owners. 

Averages  compiled  from  actual  records  of 
20  light  motor  express  and  delivery  wagons 
operating  in  as  many  difl^erent  lines  of  trade 
in  Syracuse,  N.  Y.,  for  periods  of  time  rang- 
ing from  6  to  22  months  show  annual  opera- 
tion and  maintenance  costs  as  follows:  Fuel 
and  oil,  $108 ;  depreciation  estimated  at  20 
per  cent,  $180;  repairs  and  replacements,  ex- 
clusive of  tires  and  ignition  batteries  biit  in- 
cluding repairs  due  to  accidents  and  drivers' 
carelessness,  $150 ;  drivers'  wages,  at  $12  a 
week,  $024 ;  tires,  $50 :  interest  on  investment 
at  5  per  cent,  $45.  This  gives  a  total  cost  per 
wagon  of  $1,217  a  year.  The  machines  average 
50  miles  a  day.  Assuming  that  two  single- 
horse  wagons  could  do  the  work  of  one  of 
the  motor  wagons,  and  that  the  cost  of 
stabling,  shoeing,  drivers'  wages  and  other 
items  averaged  $22  a  \veek,  the  horse  service 
would  cost  $2,112  a  year,  or  $895  more  than  the 
motor  wagon.  Syracuse  is  subject  to  very 
severe  winter  conditions  and  in  general  has 
very  poor  pavements,  while  many  streets  are 
not'  paved  at  all.  Hence  the  actual  figure  of 
$13.25  per  month  per  car  for  repairs  arrived 
at  by  the  records  of  a  score  of  wagons  in  a 
variety  of  services  is  considered  an  excellent 
average  upon  which  to  base  estimates  for 
maintenance  repairs  for  this  particular  type 
of  power  vehicle. 

Fourteen  longshoremen  with  hand  trucks 
have  been  displaced  at  the  Hoboken,  N.  J., 
docks  of  the  Hamburg-.American  Steamship 
Co.,  by  a  three-wheeled  platform  truck  of  one- 
ton  capacity  which  has  a  low  platform  5x12 
ft,  without  sides  and  can  travel  24  miles  a  day 
on  one  charge  at  a  rate  of  4V2  miles  an  hour. 
Two  similar  1-ton  trucks  and  two^  three- 
wheeled  trucks  with  a  carrying  capacity  of  4 
tons  are  used  for  transferring  castings  and 
finished  parts  from  one  part  of  a  factory  in  a 
large  industrial  plant  to  another  and  between 
factory  buildings.  They  can  be  taken  on 
freight  elevators  to  any  floor  in  the  factory 
buildings.  The  four  motor  industrial  trucks, 
which  operate  independently  of  rails  and 
have  rubber  tired  wheels,  are  today  doing  the 
work  of  many  horses  formerly  used  and  a 
large  gang  of  men. 

Six  1-ton  motor  delivery  wagons  used  by 
Ihe  Chicago  Public  Library  for  distributing 
and  collecting  books  among  the  branch  cir- 
culating libraries  in  the  city  average  33  miles 
a  day  apiece.  One  has  been  in  regular  serv- 
ice since  1904  and  several  of  the  others  have 
passed  by  several  years  the  period  for^  which 
depreciation  was  figured.  Depreciation  is 
generallv  estimated  now  at  20  to  25  per  cent, 
giving  the  machine  an  assumed  useful  life 
of  four  or  five  years.  The  total  annual  cost 
for  operation  and  maintenance  is  $10,846.62, 
or  an  average  of  $6  per  working  day  per 
truck.  At  least  ten  horses  and  wagons  and 
four  extra  drivers  would  be  needed  to  do  the 
same  work,  figuring  20  miles  a  day  as  the 
horse's  maximuin  day-in  and  day-out  capacity. 
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WATER-WORKS      AND      SEWERS      SECTION 


Methods    and     Cost    of    Constructing 

Water     Purification     Works     at 

Springfield,  Mass.* 

The  city  of  Springtield,  Mass..  has  within 
the  past  year  completed  and  put  into  opera- 
tion an  entire  new  water  supply  system,  em- 
bracing among  other  features  a  purification 
plant  located  near  the  source  of  supply  in 
Westfield.     It  is  the  purpose  of  tliis  paper  to 


50  ft.  in  diameter,  where  aeration  may  be 
effected  if  desired  by  fountain  action.  The 
water  level  of  the  aerator  is  adjusted  to  regu- 
late that  in  the  filters,  and  water  is  distribut- 
ed from  this  point  to  the  filters  by  means  of  a 
.30-in.  cast  iron  header  pipe  connected  by  in- 
dependent 16-in.  connections  to  each  filter. 

The  filters  are  of  the  slow  sand  type  and 
six  in  number,  each  unit  covering  0..")2  acres 
and    yielding    one-half    acre    net    sand    area. 


Fig.  1  —  Plan   of  Water  Purification   Works,    Springfield,  Mass. 


describe  in  detail  the  methods  and  costs  of 
constructing  the  several  works  comprising  the 
purification  plant.  This  work  was  carried  on 
under  the  supervision  of  the  Water  Commis- 
sion of  the  city  of  Springfield,  for  which  Mr. 
E.  E.  Lochridge  was  chief  engineer,  Mr.  Allen 
Hazen  consulting  engineer  and  Mr.  H.  M. 
King  resident  engineer.  The  writer  served  in 
the  capacity  of  contractor  for  the  purification 
plant. 

No  claim  is  made  in  this  paper  for  novelty 
of  methods  used  nor  for  any  special  economy 
in  costs,  the  writer's  intention  being  merely  to 
present  a  statement  of  the  actual  problems,  the 
conditions  governing  them  and  the  results  ob- 
tained. With  the  feeling  that  more  knowl- 
edge is  to  be  gained  from  the  study  of  fail- 
ures than  of  successes,  it  is  his  intention  to 
point  out  the  mistakes  made  as  freely  as  the 
commendable  features,  and  to  suegest  possi- 
ble improvements  which  might  in  a  future 
similar  case  increase  efficiency  or  reduce  costs. 

An  idea  of  the  features  embraced  in  this 
contract  can  be  obtained  from  a  study  of  Fig. 
1,  which  shows  in  general  plan  the  relative  lo- 
cations of  the  several  parts  of  the  w-orks. 

Raw  water  from  the  river,  after  arriving 
through  a  tunnel  built  under  a  previous  con- 
tract, is  carried  by  the  54-in.  steel  pipe  shown 
at  the  left,  which  later  reduces  to  42  ins.  to 
the  settling  basin,  passing  under  the  earth 
dam  which  impounds  the  water  of  the  basin, 
entering  a  reinforced  concrete  conduit  4x.5  ft., 
by  means  of  which  it  is  finally  discharged 
into  the  upper  end  of  the  basin. 

The  .settling  or  sedimentation  basin  is  of 
approximately  10  acres  in  area  at  snillway 
level  and  contains,  when  full.  40,000.000  pals. 
Its  location  is  in  a  natural  recess  in  the  sur- 
rounding hills,  which  required  only  the  clear- 
ing and  grubbing  of  the  surface  and  the  con- 
struction of  an  earthen  dike,  as  shown,  to  be 
transformed  into  a  suitable  reservoir.  The 
main  purpose  of  this  basin  is  the  natural  re- 
moval by  sedimentation  of  such  suspended 
matter  as  may  be  contained  in  the  river  water, 
thus  relieving  the  filters  of  these  solids  to  a 
larce  extent. 

The  water,  after  settling,  passes  by  means 
of  a  second  42-in.  steel  pipe  outlet  through  the 
earth  dam  to  the  office  and  laboratory  build- 
ing, where  are  located  certain  rewulatinir  de- 
vices and  hvdraulic  apparatus,  and  from -there 
to  the  aerator,  an  open  circular  concrete  tank 

•A  paper,  hy  Charlps  rt.  Onw.  read  hpforo  the 
Boston  Society  of  Pivil  Ensineers  and  publi.shed 
in  the  .Toiirnai  of  the  Association  of  Engineering 
Societies    for    December.    1910. 


Figure  2  illustrates  the  details  of  concrete 
construction.  The  pure  water  is  collected  in 
24-in.  drains  laid  under  each  filter  and  con- 
ducted in  independent  pipes  to  the  regulator 
house,  from  which  it  enters  the  42-in.  steel 
main  to  the  city. 

The  contract  for  this  work  as  let  covered 
2.?  different  items  of  work  upon  which  unit 
prices  were  obtained.  Seventeen  bidders  sub- 
mitted proposals,  the  totals  of  the  various  bids 


independent  subjects  in  the  descriptions  which 
follow.  All  cost  figures  shown  include  every 
expense  chargeable  to  the  item  either  directly 
or  indirectly  except  interest  on  invested  cap- 
ital and  the  proportion  of  main  office  ex- 
penses, 

Cost  Keeping  System. — A  new  system  of 
cost  keeping  was  originated  and  introduced  on 
this  work  by  the  writer  and  gave  such  satis- 
factory results  as  to  warrant,  in  his  opinion,  a 
brief  description  here. 

The  various  items  of  work  embraced  by  the 
contract  were  numbered  from  1  to  28,  corre- 
sponding to  the  several  classifications  upon 
which  unit  prices  were  bid.  Thus,  Grubbing 
No.  1,  General  Excavation  No.  2,  Trench  Ex- 
cavation No.  3,  etc.  In  addition  to  the  28 
main  headings,  a  number  0  was  added  to  cover 
the  General  Expense  item,  to  which  was 
charged  such  expenses  as  could  not  from 
their  genera!  nature  be  charged  directly  to 
any  individual  classification  of  work.  Owing 
to  the  fact  that  items  13,  14  and  15  referred 
to  three  different  classes  of  concrete  masonry, 
it  became  necessary  to  introduce  item  29,  to 
which  was  charged  all  general  concrete  ex- 
penses such  as  plant  erection,  preparation  of 
stock,  etc.,  which  could  not  be  divided  daily 
between  the  three  classes.  The  third  extra 
item,  No.  30,  was  introduced  to  cover  the 
stable  account  by  means  of  which  the  unit 
cost  of  teams  was  ultimately  determined. 
These  three  extra  items  were,  of  course,  final- 
ly divided,  in  proper  proportion,  among  such 
of  the  28  main  items  as  were  affected  by  them. 

Having  thus  designated  each  main  item 
from  0  to  30,  the  various  subdivisions  re- 
quired were  referred  to  alphabetically,  1-a,  1-b, 
l-r.  etc.  Thus,  when  it  was  desired  to  sub- 
divide General  Excavation,  2-a  referred  to 
hand  excavation,  2-&  to  steam  shovel  excava- 
tion, 2-c  to  teaming  excavated   material,  etc. 
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ranging  from  a  minimum  of  $201,525  to  a 
maximum  of  $293,752,  with  an  average  bid  of 
$250,108.  The  contract  was  awarded  and 
signed  March  31,  1908,  and  provided  that  the 
work  should  be  completed  on  or  before  Oct. 
1,  1909,  or  in  two  working  seasons.  Work 
was  begun  on  April  6,  1908.  and  the  contract 
finally  completed  Nov.  17,  1909,  48  days  over- 
time. 

To    avoid    confusion,   the   various    features 
of   interest  will  be  considered  and  treated   as 


In  case  it  was  desired  to  subdivide  a  subdivi- 
sion, recourse  was  had  to  a  numerical  suffix 
such  as  o',  b\  a",  b'.  Thus,  for  example,  while 
item  2  referred  to  General  Excavation  and 
2-c  to  teaming  General  Excavation,  2-c'  re- 
ferred to  teaining  from  steam  shovel  and  2-c' 
referred  to  teaming  from  hand  excavation. 
By  introducing  c^,  an  additional  division  of 
teaming  could  be  kept  if  desired,  and  so  on. 
The  main  numerals  were  easily  remembered 
since  thev  referred  in  each  case  to  the  contract 
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item  of  that  number.  The  alphabetical  desig- 
nations and  their  suffixes  soon  became  fa- 
miliar to  the  user,  inasmuch  as  they  were 
added  to  the  list  gradually  as  the  work  pro- 
gressed, and  only  a  comparatively  few  head- 
ings wore  in  use  at  any  one  time. 

The  following  schedule  shows  the  division 
of  the  General  Excavation  item  and  is  typical 
of  the  method  employed: 


proper  column  in  the  time  book,  and  the  sums 
so  obtained,  when  multiplied  by  the  proper 
hourly  rate,  gave  the  money  value  of  labor  ex- 
pended on  that  particular  item  for  the 
day.  A  typical  daily  lalior  force  account 
showed  the  method  of  transferring  from  the 
time  book  and  of  linal  consolidation,  the  grand 
total   of   the   sheet   representing   the   total   ex- 


Item  2,  General  Excavation. 


I  ;i.  Haiui   excavation. 


b,   Slei^m    shovel    excavation. 


la'. 
!a». 


Labor. 

Materials. 


I  c.  Teaming. 
I  d.  Foremen. 


h.'  Lal>or  operating. 

1)-.  Fuel  and  oil. 

Iv'.  lyiilior  repairing, 

ti'.  Materials'  repairing. 

b°.  Labor  moving  to  work. 

b°.  Materials    installing. 

1  c'.  From  shovel. 

1  c-'.  From  hand  excavation. 


It  will  be  readily  seen  that  there  is  no  limit 
to  the  possible  elasticity  of  this  system  of  sub- 
dividing. It  should  be  borne  in  mind,  how- 
ever, that  attempts  at  too  fine  a  siibdivision 
not  only  entail  much  additional  clerical  w;ork 
but  also  invite  inaccuracies.  The  divisions 
adopted  were  deemed  sufficiently  fine  for  the 
purpose  of  showing  the  relative  costs  of  each 
important  item  of  expense.  It  was  desired' 
to  ascertain  the  cost  of  some  small  feature  of 
an  item,  the  expenses  chargeable  to  the  feat- 
ure were  temporarily  detached  from  their  nat- 
ural parent  subdivision  and  given  an  alpha- 
betical or  numerical  designation  of  their  own. 
When  the  desired  information  had  been  ob- 
tained, the  temporary  division  was  again 
merged  with  its  parent  division  and  its  cost 
consolidated  with  it. 

The  time  keeper,  on  making  his  first  morn- 
ing trip,  entered  on  a  convenient  pocket  pad 
the  various  numerical  and  alphabetical  desig- 
nations of  the  different  kinds  of  work  he 
found  in  progress,  and  under  each  such  head- 
ing the  names  or  numbers  of  the  men  he 
found  employed  thereon.  On  his  subsequent 
trips  he  checked  this  list,  and  if  changes  had 
occurred  ascertained  from  the  foreman  the 
time  of  such  changes.  In  this  manner,  at  the 
close  of  each  day  his  pad  showed  under  the 
separate  headings  what  men  had  worked  un- 
der each  division  of  labor  during  the  day  and 
for  how  many  hours  each  had  so  worked. 

A  large  office  time  book,  made  especially  for 
the  purpose,  was  employed,  and  the  time  was 
transferred  to  it  daily  from  the  field  pad. 
This  book  was  so  ruled  that  the  width  of  the 
vertical  space  allotted  to  each  day  of  the  week 
was  suflRcient  to  permit  of  its  being  ruled  into 
several  narrow  vertical  columns.  These  col- 
umns w-ere  headed  by  inserting  the  various 
designations  of  the  different  classes  of  work 
carried  on  during  that  day.  The  men's  names 
or  num'  ers  were  .erouned  on  the  pases  of 
this  book  according  to  their  rates  of  pay,  and 
a  sufficient  number  of  lines  was  left  between 
groups  to  permit  the  insertion  of  different 
names  or  numbers  of  new  men  who  might 
commence  work  in  the  middle  of  the  week. 
Tn  oosting  from  the  field  pad  to  this  time 
book,  the  time  keeper  considered  one  heading 
at  a  time  and  save  each  man  who  had  been 
employed  under  it  during  the  day  credit  for 
the  number  of  hours  he  was  so  employed.  In 
this  manner,  if  a  man  had  been  employed  un- 
der several  diflferent  divisions  of  work  during 
the  day,  his  name  or  number  appeared  under 
each  on  the  field  nad  and  due  credit  was  given 
in  the  uroper  columns  opposite  his  name  for 
the  number  of  hours  he  had  worked  inider 
such  division.  It  will  be  noticed  that  this 
book  served  the  double  purpose  of  a  time 
book  and  a  division  of  labor  record. 

When  the  time  book  had  been  posted  for 
the  day,  a  daily  labor  force  account  was 
drawn  oflf  by  adding  in  the  time  book  the 
number  of  hours  which  had  been  entered  un- 
der each  heading  for  the  day.  As  the  names 
were  grouped  together  in  the  time  book  ac- 
cording to  the  rates — i.  e.,  all  names  of  men 
receiving  similar  rates  of  pay  being  carried  on 
the  same  page  or  pages — tlie  total  number  of 
horrs  at  earb  rate  chargeable  to  any  given  di- 
vision could  be  readily  obtained  by  adding  the 


pense  for  lalior  and  teams  on  the  whole  work 
for  this  particular  day.  It  further  showed  for 
exaniide  that  there  had  been  expended  for  the 
day  $0.50  on  0-a  (General  Expense,  miscel- 
laneous labor),  $46.20  on  5-c"  (teaming  from 
borrow),  etc.  These  figures  were  then  trans- 
ferred to  a  card  system  kept  for  the  purpose, 
there  being  a  separate  card  for  each  division 
or  subdivision.  A  daily  entry  was  made  on 
each  card  of  the  amount  shown  by  the  labor 
sheet  to  be  chargeable  to  it,  and  the  total  of 
such  entries  was  carried  forward  so  that  at  a 
glance  the  total  cost  of  labor  and  teaming  to 
date  could  be  ascertained  for  any  division.  A 
similar  card  system  was  kept  for  materials, 
each  invoice  being  marked  by  the  receiving 
clerk  to  indicate  which  division  or  subdivision 
it  was  chargeable  to,  and  a  corresponding  en- 
try was  made  on  the  proper  card.  Every  ex- 
pense incurred  on  the  work,  therefore,  wheth- 
er for  labor  or  materials,  was  posted  some- 
where in  these  two  card  systems  and  frequent 
checks  were  applied  to  prove  their  accuracy  by 
comparison  with  the  total  of  the  office  ledger. 
.Approximate  daily  estimates  were  made  of  the 
quanitity  of  work  done  imder  the  several 
classifications,  and  unit  labor  cost  prices  were 
noted.  An  accurate  estimate  of  quantities 
was  obtained  monthly  and  a  reoort  made  of 
the  unit  cost  for  the  month.  With  this  sys- 
tem but  one  man  was  necessary  to  attend  to 
the  timekeeping  and  clerical  work  involved. 

General  Expense. — In  the  description  and 
costs  which  follow,  frequent  reference  is  made 
to  the  item  of  General  Expense,  and  a  brief 
explanation  of  its  meaning  and  application 
may  not  be  out  of  place  at  this  time.  In  all 
attempts  to  apportion  daily  expense  among 
the  several  items  of  work,  it  is  found  that 
many  of  the  charges  cannot  be  debited  directly 
to  any  individual  item  or  items.  Thus,  for 
example,  the  various  preliminary  expenses  be- 
fore actually  beginning  operations,  all  time 
of  the  superintendent,  timekeener,  watchman, 
water  boy,  etc.,  are  impossible  of  accurate 
division  among  the  items  as  the  work  pro- 
gresses. On  this  work,  all  exoenses  which 
w^ere  of  such  nature  that  they  applied  to  the 
entire  work  and  could  not,  therefore,  be 
charged  directly  to  some  one  or  more  items, 
\vere  charged  to  a  General  Expense  account. 
The  following  table  shows  the  detail  of  ex- 
penses making  up  this  account  on  this  con- 
tract : 

COST    OF    GENERAL    EXPEXSE    ITEMS. 

Per  cent  «f 
contract. 
.1.  Punt,    and    miscel.    general 

Inbor     $  7,190. fiT 

Teams  on  general  w-ork....        97.^. .^1 
Miscel.    small   supplies 2.0r;4.2S 

Total   general   charges $10,220.40  ."...". 

b.  Insurance,    employes    only..$  1.704.19  0.9 

c.  General  plant: 

Shipping,    labor    loading.. $      229.4."> 
Shipping,   teams  loading..        136.15 

$      365.60 
Freight    lo    Westfield $      7S7.07 

d.  I./abor   inilnading   plant $      363. S7 

Teaming    to    work 419.14 

Storage  and  I'ent  of  siding.  91.09 

$      .S74.10 
Total  cost   to  plant  job...$  2.026.77  1.03 


e.  Removing      general      plant, 

labor     $      481.92 

Transportation   of  same 631.29 

Total  to  i-emove  plant $1,113.21  0.6 

f.  General      plant      repairs. 

labor     $      617.12 

Materials  for  same 365.23 

Total  general  plant  ceprs.$      982.35  0.5? 

g.  General    plant  depreciation. $  1,958.56  1.0 
U.  Building  office,   labor $      417.14 

Materials   tor  same 415.04 

Furnishings    tor    office 225.04 

Total   for   office $1,057.22  0.56 

i.    Maintaining  office  building: 

Labor     $      329.42 

Food  and  table  supplies..     2,171.65 
Kitchen  and  table  utensils       136.18 

Total   for  maintaining..?  2,637.25  1.4 

J.   Amount  paid  for  small  tools 

and  supplies   $  1,536.71 

Care  of   tools    59.40 

Total   for  small  tools  and 

supplies     $1,596.11  0.8* 

k.   Blaclismithing: 

General  labor   $      901.01 

Supplies    '. . .  87.16 

Total    for    general    black - 

smithing     $  1,048.17  0.55- 

Grand    total    for    general 

expense     $24,344.32  12.9 

Comment  on  the  above  figures :  The  per- 
centages given  indicate  the  per  cent,  to  be 
added  to  all  other  costs  to  cover  the  cost  of" 
tliis  particular  item.  It  will  be  noticed  that 
in  the  aggregate  the  charge  of  12.9  per  cent 
must  be  added  to  the  direct  cost  of  each  con- 
tract item  to  cover  its  proportion  of  General 
ILxpense. 

Tn  explanation  of  the  several  items  entering 
into  the  General  Expense  account,  the  follow- 
ing conunents  may  be  made:  Item  a  refers  to- 
tlie  general  labor  and  teams  involved  of  a 
miscellaneous  character.  It  also  covers  the- 
cost  of  incidental  small  supplies  furnished 
from  time  to  time  for  the  general  mainte- 
nance of  the  work.  Items  e  .and  d  relate  to- 
the  original  shipping  and  delivery  of  tools, 
plant  and  apparatus  necessary  to  com- 
mencing work,  while  item  e  refers  to  the- 
final  removal  of  same.  Item  f  covers  the  ex- 
pense of  repairs  on  such  plant  as  was_  used 
for  general  purposes.  Item  g,  the  depreciation 
on  this  plant.  Item  h  refers  to  the  building 
and  furnishing  of  an  office  building  which 
contained  in  addition  living  quarters  for  the 
superintendent,  foremen,  timekeeper,  etc.  Thi'; 
buildinsr  was  of  rough  construction.  SOxSfV- 
ft.  in  plan,  with  an  upner  storv  R0x20  ft.  T'»e 
lower  story  contained  a  public  and  private 
office,  a  Inrge  dining  room,  a  kitchen,  and  a 
cook's  living  quarters.  The  second  story  con- 
tained eight  sleeping  rooms,  each  Sxfi  ft.  The 
outer  walls  were  protected  by  tar  paper  and 
the  roof  by  "Rubberoid'  roofing.  It  is  possi- 
ble that  a'  smaller  building  would  have  an- 
swered the  purpose  equally  well  with  a  mate- 
rial saving  in  first  cost.  Item  i  refers  to  the 
expe — e  of  maintaining  the  office  building,  in- 
cludu  ,  the  cost  of  board  for  the  superin- 
tendent, foremen,  timekeeper,  etc,  who  were 
fed  and  quartered  by  the  company  in  addition 
to  receiving  their  usual  salary.  It  may  be  of 
interest  to  add  that  the  average  cost  per  meal 
served,  includina"  all  expense  for  kitchen  and 
table  ware,  together  w-ith  the  services  of  the 
cook,  amounted  to  25  cts.  Item  i  covers  the 
cost  of  purchasing  and  caring  for  all  small 
tools.  Item  b  takes  care  of  the  balance  of  the 
expense  of  the  blai-k^mith  shop,  which  could' 
not  be  otherwise  divided   and  charged   direct. 

Transfiortatinn.— The  location  selected  for 
these  works  lies  in  that  part  of  Westfield 
known  as  j\[undale.  at  a  distance  from  the 
railroad  siding  of  approximately  5%  rniles 
and  at  an  altitude  aoproximatelv  300  ft.  higer 
than  that  of  the  town  proper.  It  was  reached 
for  the  most  part  by  means  of  a  rouch  coun- 
try road  containing  many  sharp  grades,  some 
of  them  as  great  as  15  ner  cent.  The  road 
was  exceedingly  dustv  in  dry  weather  and 
exceptionally  muddy  in  wet  weather,  makin.g 
the  transportation  nroblem  difficult  and  ex- 
pensive. .'\  pair  of  horses  would  make  tw-o 
trins  rlaily  from  the  railroad  siding,  hauling 
3,000  lbs.  to  the  load,  and  in  bad  weather  two- 
teams  traveled  together,  doubling  up  on  the 
steep  grades. 


A  steam  traction  engine  was  tried  as  an 
experiment,  but  this  method  of  hauhng  was 
abandoned  after  one  trip,  the  faihtre  being 
due  partly  to  the  poor  condition  of  the  ma- 
chine itself  and  largely  to  the  poor  condition 
of  the  road  and  the  steep  grades  which  caused 
the  water  level  to  vary  in  the  boiler,  flooding 
the  steam  dome  when  going  up  hills  and 
uncovering  the  crown  sheet  when  going  down. 
An  experiment  was  then  made  with  a  gaso- 
line-driven traction  engine,  and  this,  too,  re- 
sulted in  failure  owing  to  the  existence  of 
several  sandy  sections  of  the  road  which 
destroyed  the  tractive  force  of  the  wheels 
and  made  it  difficult  for  the  engine  to  propel 
itself  even  without  its  load.  Later,  on  an 
automobile  truck  was  introduced,  and  proved 
to  be  a  marked  success.  The  truck  was  of 
two  tons'  capacity,  made  by  the  Reliance  Co., 
of  Detroit:  and  by  using  a  longer  but  better 
road  succeeded  in  making  six  trips  per  day, 
carrying  two  tons  per  trip.  It  is  highly  prob- 
able that  had  two  of  these  trucks  been  pur- 
ch.Tsed  in  the  beginning  of  the  work,  a  great 
saving  would  have  been  effected  in  the  cost 
of  hauling  materials.  .Although  successful  as 
a  means  of  transportation  during  the  summer 
months,  the  automobile  truck  was  obliged  to 
give  up  the  work  when  the  late  fall  arrived, 
hecause  of  the  frost  in  the  ground,  which 
thawed  out  sufficiently  at  midday  to  make  the 
roads  muddy  on  top  with  ice  underneath.  This 
condition  rendered  the  operation  of  the  truck 
on  the  steep  grades  verv  dangerous,  and  it 
%vas  deemed  best  to  withdraw  it  from  service. 
The  sreat  bulk  of  the  transportation  was. 
therefore,  handled  with  horses,  and  was  let 
out  by  the  ton  to  various  teaming  contractors, 
•  the  prices  varving  from  $l.-")0  to  $2  per  ton, 
accordin?  to  the  nature  of  the  materials  to 
he  hauled.  The  total  tonnage  of  all  kinds 
hauled  from  the  railroad  to  the  work  was 
approximatelv  .5.000  tons  and  cost  $l.(i.5  ner 
ton,  or  an  average  of  30  cts.  per  ton  mile.  The 
following  table  shows  the  character  and  rela- 
tive amounts   of  the   materials  hauled: 

Lbs. 

Plant,    etc 1.09S.R4n 

Oement    6,114,200 

.\kron     pine Fi22,239 

Cast   iron   pipe 63S,2nn 

Coal     1,298.100 

Lead     8. 800 

Steel     reinforcement 51.870 

42-in.  steel  pipe 100,000 

Castings,    etc 30.S20 

Hav     24,875 

Grain     412,000 

Miscellaneous    74,496 

Total     10.371,446 

Clearing  and  Grubbing. — The  work  re- 
quired to  l:e  done  under  this  classification 
included  the  removal  of  stumps,  roots,  brush 
and  rubbish  from  about  10.44  acres,  compris- 
ing the  area  covered  by  the  sedimentation 
basin  and  the  earth  dam.  This  site  had  orig- 
inally contained  a  rather  thick  growth  of 
timber,  the  average  size  of  which  may  have 
been  12  ins.  in  diameter,  but  nearly  all  of 
this  timber  had  been  cleared  prior  to  the  let- 
ting of  the  contract,  so  that  the  removal  of 
stumps  and   roots   only   was  necessary. 

The  removal  of  stumps,  consisting 
largely  of  red  oaks,  chestnuts  and  maple,  was 
exceedingly  difficult.  The  land  was  very 
rocky,  with  frequent  outcroppings  of  ledge, 
and  a  large  percentage  of  the  stump  roots 
either  grew  out  of  fissures  in  the  ledge  or 
extended  underneath  large  bowlders.  A 
stump-pulling  machine  of  the  Hawk-Eye  type 
was  used,  consisting  of  a  vertical  windlass 
operated  by  a  lever  and  a  horse  traveling  in 
a  circle.  .A  consideralde  number  of  stumps 
"were  removed  by  bla.sting,  and  many  of  them 
too  large  for  the  puller  to  handle  were  split 
with  dynamite  and  pulled  piecemeal.  .A.  rec- 
ord of  the  number  of  stumps  removed  was 
kept  and  showed  an  average  of  475  per  acre. 
OwMUg  to  the  fact  that  the  basin  was  de- 
signed for  use  as  a  sedimentation  basin,  and 
that  its  bottom  would  consequently  be  cov- 
ered by  an  increasing  depth  of  silt  and  veg- 
etable deposit,  complete  grubbin.g  was  not  re- 
•quired.  The  bottom  was  entirely  cleared  of 
stumps,  large  roots  and  all  loose  material  and 
■was  then  burned  over.  The  detail  cost  per 
acre  for  this  grubbing  is  shown  in  the  follow- 
ing table : 


rOST      PKli      .\ORE      FOIt      GlilMiHI.VG:      10.41 
ACR1=:S.    4.illM    STtJ.MI'S    I'lM.I.K.L). 

Per 

Cost    of   labor   piillingr  stumps $  83.76 

Cost  of  .fan^K  pullir.jf  stump.s 28.1.'', 

Cost  of  expIosi\(-s 9,0t; 

Total  coat   for  slvnnp  piiMius $120.97 

Cost  of  liilior  hi.inin.q  .stumps $  37.64 

Cost  of  stuuip  pullir  .Hid  special   lools....     17.32 

Total    .TITiTg 

Average   rust    p.  r   stump   pulliul.    37   c-ts. 

Cost  of  laboi-  .KiubhitiK  roots S  TiCli; 

Cost  of  teams  siubbina  roots 2.09 

Cost  of  special  tools  and  supplie-s 1.97 

Total   cost  of  grubbiiiiyr $  gO.22 

General  expense,   12.9   per  cent 3i).4(i 

Total  cost  for  this  item  per  acre $266.61 

The  cost  as  shown  above  is  undoubtedly 
high  for  this  class  of  work  and  may  be  ac- 
counted for  partly  by  the  fact  that  no  special 
study  w-as  made  of  the  possibilities  of  eco- 
nomic handling.  This  work  was  in  general 
used  as  a  spare  job  whenever  there  were  extra 
men  available.  On  the  other  hand,  there  is 
little  question  that  the  cost  of  grubbing  work 
is  too  often  underestimated  and  underbid  and 
that  the  actual  costs  are  in  many  cases  much 
higher  than  popular  impression  would  indicate. 
The  general  character  of  this  work  was  prob- 
ably more  difficult  than  the  average  case,  the 
rocky  soil  and  the  nature  of  the  growth  ren- 
dering it  very  difficult.  Had  it  been  neces- 
sary, however,  to  completely  remove  all  fine 
roots,  the  above  figures  would  have  been 
largely   increased. 

Per  acre. 

The  contract  price  for  this  item  was $150 

The  maximum   price  bid  was 300 

The  minimum  price  bid  was 100 

The  average  price  bid  was 194 

General  Excavation. — The  item  of  General 
Excavation  included  all  excavation  for  the 
filters,  for  the  aerator  and  various  building 
foundation?,  for  stripping  at  the  site  of  the 
dike,  and  in  general  all  cases  of  earth  excava- 
tion required  under  the  contract  in  which 
the  depth  of  the  excavation  was  less  than  its 
breadth.  The  total  amount  of  yardage  in- 
cluded under  this  item  was  .jO.WT  cu.  yds.,  of 
which  4-'),081  cu.  yds.  were  handled  by  steam 
shovel  and   11,000  by  hand  loading. 

The  excavation  for  the  filters  was  handled 
for  the  most  part  by  a  steam  shovel,  while  all 
other  General  E.xcavation,  including  a  small 
amount  in  the  filters,  was  excavated  and 
loaded  by  hand  labor.  The  cost  records  were 
so  kept  as  to  only  designate  between  these 
two  methods.  Some  further  division  might 
have  been  made  with  advantage,  as  there 
was,  of  course,  a  material  difference  in  the 
conditions  surrounding  the  different  classes  of 
hand  excavation.  Unfortunately,  however, 
this  was  not  done,  and  the  cost  results  shown 
for  hand  excavation  represent  an  average  cost 
for   the   several   cases. 

Sleain  Slio-:cl  Excavation. — The  site  on 
which  the  filters  were  constructed  was  orig- 
inally part  of  an  open  clearing  adjacent  to 
the  highway  and  had  been  under  cultivation 
more  or  less.  A  brook  of  substantial  size 
passed  longitttdinally  through  the  lot  hut  w-as 
diverted  under  the  contract  to  a  new  and  per- 
manent location  so  that  it  offered  no  serious 
problem.  The  contour  of  the  ground  was 
such  that  a  lill  of  a  few  feet  was  required 
for  a  small  area  at  the  easterly  end  in  pre- 
paring the  subgrade  of  the  filter  floor  at  that 
point,  while  at  the  westerly  end  a  IT- ft.  cut 
was  necessary  for  the  same  purpose,  the  ori.g- 
inal  surface  grade  being  aiiiiroximatcly  uni- 
form between  these  points.  This  condilioti 
necessarily  in\olved  a  considerable  atnount  of 
light  cutting  in  the  easterlv  half  of  the  filter 
lot. 

Previous  to  the  letting  of  the  ctmtract.  test 
pits  had  been  sunk  to  grade  liy  the  citv  au- 
thorities at  three  points  on  a  line  ruiming 
longitudinally  of  the  site,  for  the  purpose  of 
determining  the  character  nf  the  proposed 
e-\cavati(ni  :ind  for  the  as-i-^tance  of  intend- 
ing bidders.  .-MI  of  these  [lits  showed  a  very 
fair  qttality  of  gr.avel  siuncw  h.it  cemented  by 
nature,  but  with  no  indicatimi  of  the  exist- 
ence of  btnilders  or  ledge.  It  was  assumed, 
therefore,  that  the  material  shown  by  these 
pits  was  fairly  indicative  of  the  nature  of  the 


niateri:il  tn  lie  encountered  throughout.  This 
assumption  was  erroneous,  as  will  be  subse- 
quently shown. 

On  account  of  the  large  amount  of  light 
cutting  on  the  ftrst  half  of  this  excavation 
and  the  consequent  frequent  moving  which 
would  be  required,  it  was  decided  to  install 
a  No.  1  Thew  steam  shovel  of  the  traction 
type,  equippe<l  with  a  l-'/i-yd.  dipper.  This 
make  of  shovel  possesses  a  .great  advantage 
over  the  ordinary  type  of  steatri  shovel  in 
light  cuttin.g  work,  owing  to  the  extent  of 
horizontal  motion  imparted  to  the  dipper  dur- 
ing the  loading  process.  With  this  tnachine  it 
was  possible  to  crowd  the  dipper  7  ft.  hori- 
zontally along  the  ground  at  each  scoop.  It 
can  be  readily  understood  that  in  cuts  of  from 

1  to  2  ft.  a  reasonably  full  dipper  load  can 
be  picked  up  in  this  manner.  The  Thew  shovel 
of  this  size  is  made  to  revolve  on  the  truck 
in  a  manner  similar  to  that  of  a  locomotive 
crane,  so  that  it  may  dig  or  dump  at  any 
point  within  the  circle  of  its  swing.  It 
weighed  when  in  use  about  30  tons,  was 
mounted  on  wide  flanged  traction  wheels  and 
was  self-propelling.  The  machine  used  on  this 
work  was  delivered  by  freight  at  Westfield, 
w-as  unloaded  and  assembled  there  and  brought 
to  the  work  over  6Vz  miles  of  highway  on 
its  ow-n  w-heels  and  by  its  own  power.  It 
required  six  days  to  accomnlish  the  task,  be- 
ing equivalent,  therefore,  to  an  average  of  a 
little  better  than  one  mile  per  day  of  travel 
Owing  to  its  weight  and  the  poor  quality  of 
the  roads  passed  over,  it  was  necessary  to 
lay  a  plank  track  for  nearly  the  entire  dis- 
tance to  prevent  the  wheels  from  sinking 
through  the  road  bed.  The  cost  of  unloading 
from  the  car,  assembling  and  transporting 
this  shovel  to  the  work  was  $25"i.l5.  It  re- 
quired for  operation  1  engineer,  1  fireman  and 

2  laborers  who  trimmed  up  the  bottom  of  the 
pit  and  assisted  in  moving. 

Satisfactory  progress  was  made  in  exca- 
vating for  the  first  two  filters.  The  nature 
of  the  material  encountered  up  to  this  point 
was,  if  anything,  somewhat  better  than  that 
shown  by  the  test  pits.  An  output  of  from 
300  to  500  cu.  yds.  per  day  was  maintained 
during   this   period. 

Except  when  moving,  which,  of  course,  oc- 
curred often  in  this  shallow  cutting,  no  diffi- 
culty was  fcmnd  in  loading  a  team  per  minute, 
ami  as  the  dumping  point  was  then  at  the  base 
of  the  dike,  the  haul  w-as  over  practically 
level  ground. 

When  e.xcavation  for  the  third  filter  was 
reached,  many  large  boulders  were  encoun- 
tered, and  from  that  point  onward  their  occur- 
rence became  general.  The  work  of  e.xcava- 
tion now  became  most  tedious  and  e-xpensive. 
The  shovel,  although  not  designed  for  such 
work,  was  able  to  dislodge  many  of  the 
small  boulders  of  1  cu.  yd.  or  less,  but  a 
large  percentage  w-ere  of  such  size  as  to 
require  blasting  before  the  shovel  could  pro- 
ceed. The  delays  incident  to  meeting  these 
obstructions  frequently  reduced  the  daily  av- 
erage to  less  than  100  cu.  yds.  In  some 
places  boulders  were  so  thickly  .erouped  in 
the  ground  that  it  was  necessarv  to  resort  to 
hand  ex-avation  to  clear  around  and  remove 
them.  The  gnivel  surrounditig  the  boulders 
was  cemented  to  such  an  extent  as  almost  to 
resemble  concrete.  .Attempts  were  made  to 
lilast  the  bank  ahead  of  the  shovel,  but  it 
was  impossible  to  drill  into  the  material  with 
any  degree  of  success.  The  ground  contained 
so  large  a  percenta.ge  of  stone,  both  large  and 
small,  that  neither  a  churn  drill  nor  a  steam 
drill  cottid  be  jittt  down  wifbotit  its  course 
being  deflected.  There  remained  nothing  to 
<lo  but  to  scratch  away  the  gr;ivel  from  around 
the  bouMcrs  and  prv  them  nut  with  the  dip- 
per or  otherwise  to  blast  them.  .Added  to  the 
frequent  delays  from  boulilers,  breakdowns 
of  the  shovel  due  to  the  excessive  strain  upon 
it  occurred  almost  daily.  This,  of  course,  was 
to  be  naturallv  expected  when  usinrr  a  30-ton 
shovel  on  work  requirin.g  a  00-  or  70-ton  ma- 
chine. 

Although  the  excavation  for  the  filters  was 
nearly  completed  durin.g  the  first  season,  the 
delay  caused  by  the  unexiiected  nature  of  the 
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material  prevented  the  completion  of  both  the 
filter  excavation  and  masonry  in  that  season. 

As  practically  all  of  the  excavated  material 
was  to  be  utilized  in  fills,  either  in  the  earth 
dam  or  in  grading  over  and  around  the  com- 
pleted filters,  no  satisfactory  system  of  car 
transportation-  for  the  excavated  material  was 
deemed  available  Two-horse  teams  hauling 
bottom-dump  wagons  were  used  throughout 
the  work,  and  the  excavated  material  was 
deposited  withotit  further  rehandling  in  its 
final  position.  The  elevation  of  filter  sub- 
grade  was  455,  while  that  of  the  finished  dam 
was  405,  necessitating  a  final  maximum  up- 
hill haul  of  40  ft.,  although  the  haul  was 
practically  level  to  the  base  of  the  dam.  Va- 
rious schemes  for  using  incline  railways  and 
cable  machines  in  transporting  the  excavated 
material  were  considered  but  finally  aban- 
doned as  impracticable,  and  dependence  placed 
entirelv  upon  horses.  When  the  fill  on  the 
dam  had  progressed  to  about  elevation  475. 
or  15  ft.  above  the  normal  surface  level  at  its 
base,  it  became  necessary  to  devise  some 
means  of  assisting  the  teams  up  the  steep 
grade  to  the  surface  of  the  fill.  This  was 
accomplished  in  the  following  manner. 

A  .^hort,  steep  road  was  selected  up  the 
side  hill  at  the  westerly  end  of  the  dam  and 
an  18-in.  gage  railway  track  laid  in  a  straight 
line  from  the  bottom  to  the  top  of  this  road. 
A  hoisting  engine  was  installed  at  the  ton 
of  this  track  and  a  weighter  car-,  consisting 
of  a  small  steel  tank  filled  with  concrete  and 
mounted  on  four  wheels,  was  operated  up  and 
down  the  track  by  this  engine  with  a  cable. 
The  top  of  this  car  was  just  high  enough  to 
catch  the  rear  axle  of  the  wagons.  In  opera- 
tion   the    teams    drove    on   to   and   over   the 


the  rear  to  front  as  the  shovel  moved  for- 
ward. A  second  set  was  required  after  a  few 
months'  use.  This  second  set  of  platforms 
was  made  from  rock  maple  and  remained  in 
use  through  the  balance  of  the  work.  The 
cost  of  the  subsequent  removal  of  tlic  shovel 
is  not  included  in  the  above  figures  but  is 
charged  to  another  item  of  work  on  which 
the  shovel  was  later  used. 

The  charge  for  foreman  is  an  average 
charge  per  cubic  yard  for  all  foremen  and 
subforenien  employed  on  General  Excavation 
during  the  work. 

The  cost  of  shovel  operation  includes,  in 
addition  to  the  engineer  and  iircnian,  all  la- 
borers required   in  the  pit. 

The  cost  of  repairs  is  exceptionally  high 
on  account  of  the  very  difficult  nature  of  the 
work  performed.  Two  new  booms  were  sup- 
plied by  the  makers  to  take  the  place  of 
broken  ones,  the  second  being  of  a  special 
design.  Several  new  dipper  arms  were  re- 
quired, and  the  dipper  teeth,  chains  and  ropes 
were  replaced  every  few  weeks.  The  thought 
may  suggest  itself  that  it  would  have  been 
economy  to  have  installed  a  larger  shovel 
when  the  difficult  excavation  was  encountered. 
It  was,  however,  expected  from  day  to  day 
that  the  character  of  the  excavation  must 
change  for  the  better,  since  the  original  test 
pits  showed  no  rough  material  and  the  earlier 
material  encountered  had  been  easily  handled. 
The  depreciation  charged  may  possibly  ap- 
pear large,  but  is  in  reality  the  actual  shink- 
age  in  value  between  its  new  and  its  selling 
price.  The  entire  depreciation  is  charged  to 
this  item  although  the  shovel  was  used  on 
two  subsequent  items.  This  is  due  to  the 
rniigher   usage      suffered  by    it   comparatively 


tion,  i.  e.,  in  spots  where  the  boulders  were 
so  numerous  as  to  actually  block  the  shovel. 
This  class  of  excavation  was.  of  course,  natur- 
ally very  expensive,  requiring  the  picking  of 
cemented  gravel  from  under  and  around  the 
boulders. 

The  permanent  diversion  of  the  brook  re- 
quired about  1,200  cu.  yds.  of  excavation, 
which  was  executed  entirely  by  h.md  methods. 
Part  of  this  channel  was  quite  deep  and  re- 
quired some  staging  and  rehandling  for  the 
bottom   part. 

Excavation  for  the  office  and  laboratory 
building,  for  the  regular  house  and  for  the 
aerator  were  carried  to  depths  of  7.  fl  and 
7  ft.  respectively.  The  material  in  this  exca- 
vation was  cemented  sand  and  gravel,  re- 
quiring loosening  with  picks  but  without  the 
presence  of  boulders. 

The  removal  of  all  soil  covering  the  area 
of  the  dam  site  and  the  first  4  ft.  in  depth 
of  the  cut-ofi"  wall  trench  were  also  bandied 
by  hand.  Excavation  for  central  drains  in 
each  filter  was  also  done  by  hand  labor  and 
was  exceedingly  difficult,  being  composed 
mostly  of  small  boulders.  The  following 
fieures  give  the  average  cost  of  all  work- 
above  enumerated : 

COST      OP      GENERAL      EXCAVATION      RE- 
MOVED BT  HAND  LABOR;   11,066 
CU.    TDS. 

Per 
eu.  yd. 

Foreman     S0.037 

Picl'irsr   and   shoveling 0.52T 

Miscellaneous    supplies 0.005 

Teaming     0.216 

Total     10.784 

General  expense.   12.!)  per  cent O.lOl- 

Grand  total  oost  of  this  Item $0.88". 
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track  near  its  lower  end  and  headed  uphill 
with  the  wheels  astride  the  track,  the  car  at 
this  time  being  at  the  lower  extremity  of  the 
railway.  The  car  was  then  started  up  the 
track,  catching  against  the  rear  axle  of  the 
wagon,  and  practically  boosted  the  load  up- 
hill, the  horses  being  only  required  to  keep 
the  pole  headed  in  the  proper  direction.  At 
the  top  of  the  track  the  team  swung  off  down- 
hill toward  the  fill,  and  the  car  ran  back  tjv 
gravity  to  await  the  next  load.  The  grade  of 
this  road  was  about  18  per  cent  and  its  length 
about  150  ft.  The  teams  could  be  handled 
on  it  at  the  rate  of  one  per  minute. 

The  detailed  cost  of  steam  shovel  excava- 
tion, including  that  of  teaming  it  to  its  dis- 
posal point  was  as  follows : 

COST   OF  STEAM   SHOVEL  EXC.WATION  IN 

FILTERS;  45,081  CU.  YDS. 

Per 
cu.  yd. 
Cost    of    delivering    and    installing-    shovel 

ready  for  work $0,011 

Cost   for  foreman  supervising  excavation..  0.037 

Cost  of  shovel  operatioii,  labor 0.047 

Cost  of  coal,  oil,  etc 0.033 

Total    $0.08 

Cost  of  repairs,  labor O.O07 

Cost  of  repairs,  materials 0.014 

Total    $0,021 

Cost  of  depreciation  on  shovel 0.039 

Cost  of  teaming  excavated  material 0.215 

General  expense,  12.9  per  cent 0.052 

Grand  total  cost,  including  all  e.xpenses.  .$0,455 

The  cost  of  installing  shovel  includes  the 
expense  of  four  sections  of  oak  platform, 
each  section  being  12  ft.  long  by  5  ft.  wide  and 
4  ins.  thick.  Each  section  was  fitted  with  lift- 
ing rings  so  that  it  could  be  easily  handled  by 
the  dipper  of  the  shovel  and  transferred  from 


on  this  part  of  the  work  and  is  undoubtedly 
somewhat  unfair  to  this  item. 

The  teaming  was  done  as  before  stated, 
with  bottom-dump  wagons  hauling  ordinarily 
one  dipperful  from  the  1%-yd.  dipper.  Dur- 
ing the  early  stages  of  the  work,  when  the 
hauling  was  over  approximately  level  roads, 
two  small  dipperfuls  were  carried.  The 
greater  part  of  the  excavated  material  was 
deposited  in  the  earth  dam  at  an  average  haul 
of  about  800  ft.  each  wav  and,  as  previously 
explained,  over  an  uphill  road.  A  small 
amount  was  used  in  filling  over  and  around 
the  filters  at  an  average  haul  of  approximately 
.500  ft.  each  way,  but  the  bulk  of  this  fill  was 
obtained  from  another  source.  No  dumping 
expense  is  charged  to  this  item  as  all  labor 
of  that  nature  is  chargeable  to  the  items  of 
Earth  Embankment  or  to  General  Fill. 

The  number  of  actual  working  days  re- 
quired to  complete  the  filter  excavation  was 
Ifll,  representing,  therefore,  an  average  of 
only  236  cu.  yds.  per  day. 

Hand  Excaz'atinn. — As  previously  stated, 
11,0(1(1  cu.  yds.  of  General  Excavation  was 
loaded  bv  hand  methods.  A  small  amount  of 
loam  stripping  over  the  filter  site  was  done 
with  wheel  scrapers.  Much  of  the  area  to  be 
stripped,  however,  was  of  a  marshy  nature, 
due  to  the  presence  of  springs  at  the  upper 
end  of  the  lot.  This  rendered  the  soil  so 
soft  as  to  prohibit  the  working  of  horses 
over  it.  Other  parts  of  the  lot  were  so 
stony  under  the  surface  as  to  continunllv  stall 
the  scrapers,  and  the  scraper  method  of  exca- 
vation was  finallv  abandoned  and  wagons 
and  .shovels  substituted  therefor.  Reference 
has  already  been  made  to  the  use  of  hand- 
loading  in  certain  parts  of  the  filter  excava- 


The  charge  of  $0,527  per  cu.  yd.  for  picking 
and  shoveling  is  probably  high  in  spite  of 
the  difficulties  experienced  in  some  portions 
of  the  work.  There  is  a  tendency  to  use  such 
jobs  as  these  for  spare  work  on  which  to 
employ  a  few  men  from  time  to  time  when 
they  are  temporarily  prevented  for  some  rea- 
son from  following  their  usual  duties,  and  for 
this  reason  efficiency  is  not  always  looked  for 
or  attained.  On  the  other  hand,  excavation  in 
and  around  boulders  may  easily  cost  one  dol- 
lar or  more  per  cubic  yard,  and  partly  ac- 
counts for  this  high  average.  The  average  cost 
of  all  general  excavation,  including  both  steam 
shovel   and   hand   loading,  was  54  cts. 

The  contract  price  for  this  item  was $0.35 

The  maximum  price  hid  was 0.60 

The  minimum  price  bid  was 0.35 

The  average  price  bid  was 0.46 

It  should  be  borne  in  mind  that  these  prices 
were  bid  upon  the  expectation  of  encounter- 
ing an  entirely  different  class  of  material  from 
that  actually  met  with,  vi^.,  the  moderately 
cemented  sand  and  gravel  free  from  boulders 
as  indicated  by  the  test  pits. 

Trench  Excaration. — Various  pipes  and 
and  drains  in  connection  with  the  several 
parts  of  the  work  required  4.7-50  cu.  yds.  of 
trench  excavation.  Of  this  account,  (i53  cu. 
yds.  were  in  the  cut-off  trench  for  the  earth 
dam.  In  general,  all  excavations  whose 
depth  exceeded  their  width  were  classed  as 
trench  excavation.  The  excavation  in  the 
cut-off  trench  of  the  dam  involved  special 
treatment  and  was  suhsequentlv  handled  and 
paid  for  as  a  separate  proposition. 

The  average  cut  of  the  many  pipe  trenches 
was  about  7  ft.  and  their  average  width  at 
the   bottom   was   approximately  4%    ft.     The 
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specifications  provided  that  the  measurement 
for  payment  should  include  slopes  of  2  verti- 
cal to  1  horizontal,  regardless  of  whether 
more  or  less  was  actually  removed.  The 
general  nature  of  the  material,  however,  was 
such  as  to  allow  vertical  banks  in  all  cases, 
mostly  without  boulders.  The  cost  of  this 
being  a  compact  cemented  sand  and  gravel 
work  was  as  follows: 

COST    PER    CUBIC    YARD    OP   TRENCH    EX- 
CAVATION;  4,106  CU.   YDS. 

Per 
CU.  yd. 

Picking  and  shoveling,   inc.   Ijaclvfilling $0,243 

General  expense,   12.y  per  cent 0.032 

Grand   total   for  this   item $0,275 

Comment  on  above  figures :  This  figure  is 
small  because  of  the  excess  measurement 
allowed  under  the  contract  for  the  slopes 
which  were  not  excavated.  The  actual  exca- 
vation was  only  about  60  per  cent  of  the 
measurment  allowed  in  accordance  with  the 
specifications.  The  unit  cost  for  the  amount 
actually  removed  would  be  approximately  46 
cts.  This  excavation  required  no  removing  of 
surplus  as  in  all  cases  it  was  possible  to  dis- 
tribute it  over  the  surrounding  ground. 

The  contract  price  for  this  item  was $0.7ri 

The  maximum  price  bid  was l.SO 

The  minimum  price  bid  was 0.4.5 

The  average  price  bid  was 0.922 

Borrowed  Excavation. — This  item  of  the  work 
embraced  the  securing  and  delivery  of  such 
material  as  was  required  for  the  fills  in  excess 
of  that  supplied  from  General  Excavation.  It 
was  originally  expected  that  Borrowed  Exca- 
vation would  only  be  necessary  in  supplying 
about  16,51)0  cu.  yds.  of  clayey  material  for 
the  core  or  middle  portion  of  tlie  earth  dam. 
It  subsequently  became  necessary  to  increase 
the  amount  of  borrow  to  30,000  cti.  yds.  on 
account  of  the  deficiency  of  material  caused 
by  the  elmination  of  boulders  and  large  stones 
from  the  material  brought  from  General  Ex- 
cavation. 

Material  conforming  to  the  requirements 
of  the  specifications  for  use  in  the  core  of  the 
dam  was  obtained  on  land  belonging  to  the 
city,  at  a  distance  of  approximately  2,.500  ft. 
from  the  dam  in  an  uphill  direction.  The  haul 
from  this  point  to  the  dam  was,  therefore, 
downhill  to  the  filter  site,  from  which  it  was 
necessary  to  haul  up  grade  as  the  dam  fill 
increased. 

The  material  was  a  compact,  playey  sand, 
containing  at  times  a  moderate  amount  of 
gravel.  Its  location  in  a  side  hill  afforded 
an  excellent  opportunity  for  loading  and 
eventually  a  face  of  50  ft.  in  height  was  ob- 
tained. 

An  attempt  was  made  to  loosen  the  mate- 
rial by  blasting,  using  black  powder  in  holes 
drilled  some  distance  back  from  the  face.  It 
was  found,  however,  that  water  seeping 
through  the  material  wet  the  holes,  and  even 
when  not  troubled  from  water  the  shots  were 
unsatisfactory,  due  mainly  to  the  elastic  na- 
ture of  the  material. 

An  attempt  was  then  made  to  loosen  a  large 
section  of  the  bank  by  means  of  a  tunnel 
driven  into  the  hill  and  exploding  a  mine 
therein.  Aeain  the  result  was  unsatisfactory, 
the  effect  of  the  shot  manifesting  itself  in  the 
shape  of  a  small  crater  while  only  a  compara- 
tively small  amoimt  of  material  was  loosened 
in  proportion  to  the  amount  of  labor  and  ex- 
plosive's required.  A  successful  method  of 
loosenine  was  finally  obtained  by  the  use  of 
undercutting  shots.  A  row  of  short  holes  was 
churned  in  diaeonally  downward  alone  the 
base  of  the  vertical  face  of  the  pit.  These 
holes  were  fired  simultaneously,  using  dyna- 
mite for  the  purpose.  The  resulting  shot 
kicked  out  a  triangular  strip  of  the  material 
from  under  the  face,  while  the  shock  of  the 
explosion  caused  the  overhaneing  mass  above 
to  crack  and  tonple  over,  thereby  breaking  it 
into  a  loose  pile  which  was  easilv  shoveled. 
.At  times,  after  the  face  had  reached  a  con- 
siderable height,  four  or  five  holes  loaded  with 
10  or  15  sticks  of  dynamite  would  loosen  and 
break  up  from  100  to   150  cu.  yds. 

For  loading  the  material  into  wasons  a 
large  guyed  derrick  was  installed  and  equipped 
with  a  i-yd.  orange-peel  bucket  which  deliv- 
ered into  a  hopper  under  which  the  teams 
drove    and    received    their    loads.      This    ar- 


rangement was  very  satisfactory  while  work- 
ing, but  the  frequent  delays  caiiscd  by  minor 
breakdowns  and  repairs  rendered  it  uneco- 
nomical. Material  from  this  pit  was  required 
sometimes  at  the  rate  of  a  load  every  3  min- 
utes, and  it  can  be  readily  understood  that  a 
delay  of  a  half  hour  while  repairing  a  broken 
chain  or  worn-out  sheave  might  result  in 
the  tying  up  for  that  time  of  10  teams  and 
in  the  disorganization  of  the  work  on  the  dam 
where  this  filling  was  needed  in  an  amount 
proportionate  to  that  of  the  other  material 
being  placed.  It  was  finally  deemed  more 
satisfactory  and  dependable  to  load  this  mate- 
rial by  hand,  and  after  the  second  month 
of  the  work  hand-loading  was  used  entirely. 
It  was  estimated  at  the  time  that,  consider- 
ing the  expense,  direct  and  indirect,  due  to 
delays,  it  would  be  more  economical  to  use 
old-fashioned   methods. 

As  stated  above,  the  average  length  of  haul 
from  the  pit  was  about  2,.')00  ft.,  or  a  round 
trip  of  5,000  ft.  The  greatest  number  of 
trips   per  team,  made  or  required,  was  20   in 

10  hours.  The  average  for  the  entire  work 
was  about  18.  The  wagons  holding  1%  cu. 
yd.  level  measure  were  ordinarily  well  rounded 
up  wheii  leaving  the  pit,  hut  the  average 
load,  hank  measure,  was  only  about  1  cu.  vd. 

The  nature  of  the  material  rendered  it  diffi- 
cult to  team  over  during  or  immediately  after 
wet  weather,  and  the  same  was  true  of  the 
highway  over  which  the  teams  were  oblieed 
to  pass.  On  the  other  hand,  in  dry  weather, 
the  highwav  was  deep  with  dust,  adding  an- 
other unpleasant  feature.  The  cost  of  this 
item  of  the  work  was  as  follows : 

COST    OP   EXCAVATION    AND    TEAIVITNG    TO 

DAIVI  OF  CLAY  BORROW  FOR  CORE 

WALL;  13,952  CU.  YDS. 

Per 
Blastmg.  cu.  yd. 

Cost  of   labor   drilling  holes $0,017 

Cost  of  explosives 0.018 

Total  cost  of  blasting $0,035 

Loading. 

Cost  of  foreman,  laborers,  etc $0.2022 

Cost  of  coal,   oil,   plant,   etc 0,0226 

Cost  of  special  tools  used 0.0014 

Total  cost  of  loading $0,226 

Cost  of  teaming  to  dam 0.'!6 

General  expense,  12.9  per  cent O.OS 

Grand  total  cost  for  this  item $0,701 

The  average  cost  of  blasting  would  have 
been  lessened  had  it  not  been  for  the  ex- 
pensive experimenting  resorted  to  in  the 
beginning.  The  labor  item  of  $0.2022  for 
loading  contains  a  charge  of  $0,045  for  fore- 
man, which  may  appear  high,  as  a  $5-a-day 
foreman  was  employed  to  supervise  the  work 
of  10  to  12  men.  An  attempt  to  substitute  a 
cheaper  foreman,  however,  resulted  in  in- 
creased cost  and  decreased  output,  and  the 
more  expensive  man  was  returned.  The  cost 
of  labor  exclusive  of  foreman  was  $0,157,  and 
represented   an   average   of   only  a   little   over 

11  cu.  yds.  per  man.  Much  of  the  labor,  how- 
ever, was  employed  in  maintaining  roads, 
stripping  loam,  breaking  and  removing  boul- 
ders, etc.,  pnrl  it  is  probable  that  of  the  men 
actually  emploved  in  loading,  an  average  of 
15  cu.  yds.  loaded  per  man  was  secured.  This, 
of  course,  was  not  a  large  output  for  mate- 
rial which  had  already  been  loosened,  but  as 
an  average  of  good  and  bad  davs  extending 
over  a  long  period  is  possibly  all  that  could 
be  expected. 

The  ro.nl  and  oil  were  u^cd  on  the  mechan- 
ical handling  apparatus  during  the  short  period 
of  its  use  and  the  plant  charges  cover  the  cost 
of  ercctincr  and  removal  of  snme. 

Since  doulile  teams  cost  $6  per  day,  the 
teaming  charge  of  $0  36  gives  an  average  of  17 
cu.  yds.  per  team.  It  may  be  added  that  but 
few  teams  could  stand  this  work  continu- 
ously, and  frequent  changes  of  teams  were 
required  to  rest  the  horses. 

The  contract  price  for  this  item  was SO. 70 

The  maximum  price  bid  was 100 

The  minimum  price  bid  was o.r>0 

The  average  price  bid  was 0.71."> 

Second  Bnrrozv  Pit. — \Vhen_  the  filter  exca- 
vation was  completed  it  was  found  that  addi- 
tional material  to  the  extcnt_  of  several  thou- 
sand yards  would  be  required  to  complete 
the  fills.  This  deficiency  was  due  to  two 
causes,    first,    from   shrinkage   in   volume   due 


to  the  removal  of  stones,  and,  second,  the 
excessive  shrinkage  due  to  compacting  in  fills 
especially  under  the  roller. 

A  borrow  pit  was  accordingly  designated 
by  the  engineer  located  near  the  tunnel 
portal  at  the  westerly  end  of  the  work,  an 
average  distance  of  1,400  ft.  from  the  dam  and 
1,000  ft.  from  the  general  fill  over  and  around 
the  filters.  The  general  level  of  the  floor  of 
this  pit  was  somewhat  higher  than  that  of 
the  finished  dam,  and  at  a  slight  expense  a 
sidehill  road  was  constructed,  which  per- 
mitted a  practically  level  haul  to  this  point. 
The  steam  shovel  from  the  filter  excavation 
was  installed  in  this  pit  and  worked  under 
much  more  favorable  conditions  than  it  had 
met  in  the  filter  excavation.  The  material 
first  encountered  was  of  a  compact,  rough 
gravel,  but  this  soon  changed  to  a  sandy  clay 
which  was  used  throughout  the  upper  por- 
tion of  the  dam,  both  for  core  and  outer  fill. 
The  cost  of  excavation  in  this  pit  and  team- 
ing to  the  fills  was  as  follows: 

COST     OF     GR.WEL     AND     CLAY     BORROW 
FROM  SECOND  BORROW  PIT; 
16,296  CU.    YDS. 

Per 
„  cu.  vd. 

Foreman     $0,022 

Loading    teams o!o84 

Coal  and  oil 0.016 

Total  cost  of  loading $0.10 

Cost  of  moving  shovel  from  filters $0,004 

Repairs  on   shovel 0.082 

Total     $0,086 

Cost  of  teaming  to  fills o.21 

Constructing  roads  and   bridges 0.012 

General  expense,   12.9  per  cent 0.055 

Grand  total  cost  for  this  item $0,485 

The  cost  of  loading  is  somewhat  misleading, 
since  it  includes  the  loading  by  hand  of  all 
soil  stripping,  a  total  of  2,330  loads  out  of 
13,843  loads  taken   from  the  pit. 

It  cost  $.55.50  to  take  the  shovel  out  of  the 
filter  pit  and  install  it  ready  for  work  in 
this  borrow  pit. 

The  cost  of  repairs  is  high,  due  to  the  re- 
placing of  several  expensive  parts  which 
w^ere  worn  out  in  the  filter  excavation.  The 
charge  against  the  present  item  is,  however, 
perhaps  fair,  since  no  depreciation  is  included, 
it  all  being  charged  against  General  Excava- 
tion. The  price  of  $0.21  for  teaming  corre- 
sponded to  a  daily  average  per  team  of  about 
30  cu.  yds.  It  will  be  noticed  that  the  loads 
from  this  pit  average  1.18  cu.  yds.  bank 
measurement,  the  larger  loads  being  due  to 
the  comparatively  level  haul  obtainel.  The 
contract  price  of  $0.70  per  cu.  yd.  also  applied 
to  this  work. 

Rolled  Embankment. — With  the  exception 
of  a  few  hundred  yards  or  fill  in  and  around 
the  northeasterly  corner  of  the  filters,  this 
item  related  solely  to  the  construction  of  the 
earth^  dam.  It  was  740  ft.  long  at  the  crest 
and  its  maximum  height  above  the  natural 
ground  was  35  ft.  Its  maximum  width  at 
ground  level  was  165  ft.  The  slopes  were 
carried  1  on  2  and  a  roadway  16  ft.  wide  sur- 
niounted  its  top.  A  cut-oft'  trench  was  car- 
ried to  rock  for  the  entire  length,  in  which 
was  built  a  concrete  cut-off  wall  3  ft.  thick, 
extending  upward  from  the  ledge  to  a  little 
above  the  natural  surface.  Surrounding  this 
cut-off  wall  and  extending  upward  through  the 
middle  portion  of  the  cross-section  is  a  clay 
core  built  with  the  material  secured  from  the 
borrow  pit  previously  described. 

After  the  area  to  be  covered  by  the  dam  had 
been  grubbed  and  stripped  of  soil,  and  after 
the  cut-off  wall  was  constructed,  material 
from  the  borrow  pit  was  dumped,  spread  by 
hand  and  tamped  on  both  sides  of  the  wall 
until  its  level  reached  that  of  the  surrounding 
ground.  From  the  ground  level  the  fill  was 
carried  upward  as  indicated  on  the  cross-sec- 
tion Fig.  4,  material  from  the  filter  excava- 
tion being  dumped  and  spread  on  the  two 
outside  thirds  and  that  of  the  clay  borrow 
pit  on  the  middle  third.  The  several  layers 
were  so  deposited  that  the  clay  and  gravel 
lapped  each  other  alternately  at  their  joints, 
giving  a  dovetailed  bond  between  the  core 
and  the  main  fill.  The  specifications  required 
that  the  layers  should  be  carried  4  ins.  thick- 
ness. This  provision,  however,  was  not  rig- 
idly insisted   upon,   the  usual   thickness  being 
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at  least  G  ins.,  and  at  times  even  heavier  layers 
were  i)erniitted  if  in  the  judgment  of  the 
engini-cr  tlie  material  was  of  a  nature  to  ad- 
mit of  proper  consolidation  by  rolling.  This 
feature  is  a  most  important  factor  in  reduc- 
ing cost,  and  must,  therefore,  be  considered 
in  connection  with  the  cost  figures  herein 
given. 

For  a  while  the  spreading  was  accom- 
plished by  means  of  a  No.  2  Climax  road 
machine  drawn  by  two  horses.  The  teams 
dumped  the  material  in  rows  and  the  ma- 
chine following  leveled  the  rows  to  the  re- 
quired thickness.  When  the  rough  material 
was  encountered  in  the  filter  excavation,  it 
became  impracticable  to  use  the  grader,  as 
the  large  stones  were  so  numerous  that  the 
machine  was  unable  to  spread  the  piles  even 
when  drawn  by  four  horses.  This  necessi- 
tated recourse  to  hand-leveling  and  the  use  of 
a  stone  drag  and  teams  to  remove  stones 
larger  than  6  ins.  in  diameter  which  the  speci- 
fications directed  should  be  excluded  from  the 
fill.  Small  stones  from  (>  to  12  ins.  in  size  were 
thrown  down  the  slopes,  those  on  the  upstream 
side  remaining  there  and  constituting  part  of 
the  3-ft.  rock  fill  called  for  on  that  slope,  w-hile 
stones  thrown  out  on  the  downstream  slope 
were  collected  and  teamed  to  the  crusher  to 
he  broken  for  u.se  in  concrete.  All  large 
stones  were  loaded  on  a  drag  and  rolled  into 
the  rock  fill. 

The  specifications  provided  for  the  rolling 
of  the  embankment  with  a  grooved  roller 
weighing  not  less  than  1%  tons  per  linear  foot 
of  roll.  This  provision,  of  course,  necessi- 
tated the  use  of  a  power  roller.  For  a  short 
time  a  traction  engine  weighing  about  10 
tons  was  used  for  the  purpose  and  gave  ex- 
cellent results  so  far  as  the  quality  of  rolling 
was  concerned.  It  was  out  of  commission  so 
often,  however,  due  to  breakdowns  and  de- 
fects, that  a  new  Buffalo-Pitts  tandem  type  of 
roller  was  purchased  and  its  two  rolls 
equipped  with  heavy  steel  bands  to  give 
them  the  grooved  effect.  This  roller  was 
rated  by  the  makers  at  8  tons,  but  with  its 
boiler  and  tank  filled  and  the  added  weight  of 
the  steel  bands  it  actually  weighed  12  tons. 
This  total  weight  of  the  roller  produced  the 
necessary  load  specified  by  the  specifications 
on  each  of  its  two  rolls,  consequently  every 
layer  received  two  rollings  every  time  the 
roller  passed,  each  conforming  to  the  speci- 
fied  requirements. 

While  awaiting  the  arrival  of  this  roller,  a 
horse  roller  weighing  2^/4  tons,  or  %  ton  to 
the  linear  foot  of  roll,  was  used  and  was 
drawn  by  four  horses.  This  roller  did  not.  of 
course,  meet  the  contract  requirements,  but 
a  temporary  concession  was  made  in  the  mat- 
ter by  the  engineer  during  this  interval.  This 
same  horse  roller  was  later  used  near  the 
top  of  the  dam  during  a  short  interval  while 
the  steam  roller  was  undergoing  repairs.  It 
is  estimated  that  from  8.000  to  10.000  cu.  yds. 
of  this  embankment  were  rolled  with  this 
horse  roller. 

Considerable  difficulty  was  encountered  in 
rolling  the  clay  core  after  a  rainstorm,  with 
the  heavy  roller.  This  materia!  when  once 
wet  retained  the  moisture  for  a  long  period 
and  when  saturated  assumed  a  jelly-like  con- 
sistency. On  such  occasions,  layers  of  grav- 
elly material  were  spread  over  it  and  rolled 
until  the  clay  squeezed  up  through  it.  Some- 
times several  layers  of  gravel  were  required 
to   stiffen   the  clayey  material   sufficiently. 

As  a  genera!  thing,  the  teams  passed  over 
the  dam  longitudinally  with  their  loads,  and 
it  is  highly  probable  that  the  grooving  ac- 
tion of  the  wheels,  together  with  the  tamp- 
ing action  of  the  horses'  hoofs,  was  of  great 
assistance  in  consolidating  the  fill.  Very 
little  watering  was  required,  as  the  material 
from  the  filter  excavation  was  usually  moist 
if  not  wet.  and  it  was  found  difficult  to  wet 
the  clay  without  softening  it  too  much. 

It  is  unfortunate  that  there  is  no  way  of 
determining  accurately  the  amount  of  shrink- 
age suffered  by  the  material  due  to  rolling 
and  otherwise  compacting  it.  It  is  known  that 
there  were  86,400  cu.  yds.  of  material  exca- 
vated in  general  and  in  borrowed  excavations, 
while  only  7r),700  cu.  yds.  were  finally  meas- 
ured in  fills.    This  shrinkage  of  11.000  cu.  yds. 
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includes  approximately  1,000  cu.  yds.  w-asted, 
and  in  addition  the  volume  of  stones  and 
iKJulders  rejected  from  the  fills.  It  seems 
probable  to  the  writer  that  5,000  cu.  yds.  would 
conservatively  cover  these  two  sources  of  loss, 
leaving  6,000  cu.  yds.  due  to  shrinkage  bv 
compacting.  This  6,000  cu.  yd.  shrinkage  un- 
doubtedly occurred  entirely  in  the  rolled  em- 
bankment, as  the  general  fill  was  not  com- 
pacted except  by  the  teams  driving  over  it. 
If  this  assumption  is  correct,  it  would  indi- 
cate a  shrinkage  of  11  per  cent  in  volume 
due  to  rolling  and  comnacting,  and  would  be, 
therefore,  an  important  factor  not  to  be  over- 
looked when  estimating  the  amount  of  mate- 
rial required  for  sinfilar  fills. 

In  spite  of  the  occasional  deviation  from 
specified  requirements,  both  as  to  thickness  of 
layers  and  of  intensity  of  rolling  this  dam 
wlien  finally  completed,  and  subjected  to  its 
full  hydrostatic  head  of  water,  did  not  show 
a  single  indication  of  leakage,  and  after  a 
year's  test  under  service  conditions  still  re- 
tnains  alisolutely  water  tight. 

The  cost  of  building  this  embankment  was 
as   follows : 

COST     OK     KOL.LE1)     EMB.ANKMENT;     53,23'3 
CU.  YDS. 

Per 
cu.  yd. 
Cost  of  labor  and   teams   u.sed   in   spread- 
ing material  and  picking  stones $0.0435 

Co.st  of  labor  making  roads  and  bridges..  0.001 
Miscellaneous    supplies 0.0005 


Total  lor  .spreading  in  layers $0,043 

Cost  of  operating  steam  roller 0.0098 

Cost  of  coal,  oil,  etc 0.005.") 

Depreciation  and  repairs  on  roller 0.017 

Cost  of  teams  on  horse  roller 0.0076 


Total  cost  of  rolling 

Cost  of  teams  watering 

Cost  af  foreman 

General  expense,  12.9  per  cent. 


. .  .$0.0399 
. . .  O.OOOS 
. ..  0.0151 
. .  .   0.013 


Grand  total  cost  for  this  item. 


.?0.113S 


Owing  to  the  use  of  bottom-dump  wagons, 
the  labor  was  much  less  than  it  would  have 
been  with  end-dump  carts  or  cars.  The  pres- 
ence of  so  many  large  stones  in  the  loads  ne- 
cessitated at  least  oO  per  cent  more  labor 
than  would  otherwise  be  required.  The  labor 
on  roads  and  bridges  was  used  in  maintaining 
satisfactory  approaches  to  and  returns  from 
the  dam. 

The  gross  cost  of  both  steam  and  horse 
rolling  has  been  divided  into  the  entire  yard- 
age of  the  dam.  The  steam  roller  was  used 
in  rolling  probably  8o  per  cent,  while  the 
horse  roller  was  used  on  about  15  per  cent  of 
the  whole  volume  rolled.  As  a  matter  of 
fact,  the  daily  cost  of  operating  the  steam 
roller  was  not  much  if  any  less,  if  deprecia- 
tion and  repairs  are  included,  than  that  of  the 
horse    roller   using    four   horses. 

Depreciation  was  large  in  this  instance, 
since  the  roller  was  purchased  new  and  dis- 
posed of  at  second-hand  price  at  the  comple- 
tion of  the  work. 

The  item  of  watering  is  almost  negligible, 
but  might  easily  become  important  in  the  case 
of  a  different  material  requiring  more  wet- 
ting. 

The  charge  for  foreman  constituted  a  sub- 
stantial fraction  of  the  grand  total,  yet  a 
competent  and  consequently  high-priced  man 
was  necessary  to  intelligently  supervise  the 
placing  and  to  direct  the  teams. 

Per 
cu.  yd. 

The  contract  price  for  this  item  was $0.16 

The  maximum  price  bid  was 0.4S 

The  minimum  price  bid  was 0.10 

The  average  price  bid  was 0.242 

General  Fill. — The  work  embraced  under 
this  item  included  the  fills  around  and  over 
the  filters,  the  grading  and  loaming  of  the 
same  and  all  other  fills  around  the  grounds 
which  might  be  made  under  the  direction  of 
the  engineer.  It  was  originally  expected  that 
tlie  first  four  filters  built  would  be  backfilled 
W'ith  earth  teamed  directly  from  the  steam 
shovel,  but  that  the  material  required  to  fill 
over  the  last  two  filters  would  be  temporarily 
stored  in  spoil  banks  and  be  subsequently  re- 
handled  to  the  fill,  since  the  last  of  the  filter 
excavation  would  naturally  be  removed  be- 
fore the  roof  of  the  second  last  filter  was 
completed  ready  to  receive  the  fill.  Owing, 
however,  to  the  shortage  of  material  available 


for  fills,  and  the  subsequent  opening  as  pre- 
viously described  of  a  special  borrow  pit, 
this  part  of  the  fill  was  also  deposited  di- 
rectly from  its  excavation  point  and  without 
rchandling.  Tliis  condition,  therefore,  ef- 
fected a  substantial  .saving  in  the  cost  of 
thig  work. 

The  loam  originally  stripped  from  the  filter 
site  was  the  only  earth  rehandled  under  this 
item,  representing  perhaps  1,000  cu.  yds.  The 
balance  of  loam  necessary  to  cover  the  va- 
rious fills  WMS  paid  for  both  as  borrow  and 
as  general  fill.  With  the  exception  of  the 
1,000  cu.  yds.  of  loam  mentioned,  the  ex- 
pense charged  to  this  item  was  limited  to  that 
of  dumpin.g,  spreading  and  grading  material 
hauled  from  the  excavations.  The  cost  of 
general  fill  was  as  follows : 

COST    OF    GBNEKAT.    FII.I.;    22,521    CU.    YDS. 

Per 
cu.  yd. 
I^bor  dumping,  spreading  and  grading. .  .$0.061& 
Teams  and  labor  rehandling  1.000  cu.  yds. 

of     loam 0.0147 

General  c-.xpense,  12.9  per  cent 0.01 


Grand  lota!  cost  of  this  .Item $0,087 

Comment  on  above  figures :  The  total  ex- 
pense of  rehandling  1,000  cu.  yds.  of  loam  is 
here  divided  into  the  entire  yardage  of  the 
item.  It  actually  cost  about  $0.33  per  cu.  yd. 
of  loam  rehandled,  the  average  haul  being 
about  500   ft.   each   way. 

The  contract  price  for  this  item  was $0.22 

The  maximum  price  bid  was 0.45 

The  minimum  price  bid  was 0.17 

The  average  price  bid  was 0.327 

(To  be  continued.) 

Concrete  Flume  in  Obispo  Diversion, 
Panama  Canal. — As  soon  as  the  dry  season 
is  far  enough  advanced,  the  wooden  flume 
in  the  Obispo  Diversion  at  La  Pita,  a  point 
immediately  north  of  Empire,  on  the  east 
side  of  Culebra  Cut,  will  be  replaced  by  a. 
reinforced  concrete  flume.  This  is  the  point 
at  which  the  diversion  broke  through  its 
banks  early  in  the  rainy  season  of  1910,  and 
at  which  a  further  break  occurred  during 
the  heavy  rains  of  December.  It  is  planned 
to  excavate  from  the  toe  of  the  slope  all 
the  loose  matei"ial  in  the  slide  that  caused 
the  break,  and  to  build  the  new  flume  on 
such  foundation  as  may  remain,  moving  the 
line  eastward  a  short  distance,  if  necessary, 
in  order  to  avoid  the  slide.  The  highest 
measured  flow  in  the  diversion  since  the 
.\merican  occupation  is  2,325  cu.  ft.  per 
second,  and  under  the  French  regime,  2,700 
cu.  ft.  per  second.  The  capacity  of  the 
flume  will  be  over  3,000  cu.  ft.  per  second. 


Data  on  2-in.  Solid  Metal  Lathe  Partitions. 

— The    following    data    are    furnished    by    A. 
Dixon : 

12-in.        16-in. 
stud         stud 
centers,  centers. 
Steel   channels,    weight  lb.    per  sq. 

yd 4.25         3.00 

Erecting    channels,    sq.    yds.      per 

hour    6.0  9.0 

Metal  lathe,  applying,  sq.  yds.  per 

hour   6.5  S.25 

Plastering,    three    coats,    sq.    yds. 
covered    per   hour 1.25         1.25 

In  the  above  the  figures  on  plastering  are 
the  amount  of  completed  three  coat  work 
which  one  man  can  do  in  one  hour  and  are 
based  on  the  average  of  a  gang  of  men  and 
the  total  time  required  to  apply  three  coats 
on  a  given  area. 


Costs  of  Core  Boring  in  Virginia. 

The  following  costs  of  drilling  operations  in 
drilling  prospect  holes  in  Virginia  is  given  by 
Mr.  Moffet  in  Mines  and  Minerals.  Ferry 
core  drills,  3%  in.  size  were  used,  which  re- 
moved a  2%  in.  core.  The  men  operated  the 
drill  !)  hours  a  day,  drilling  from  13  to  36  ft. 
per  day,  but  averaging  IS  ft.  Drilling  was  in 
slate. 

Drill  runner  and   helper,  per  day $  7.00- 

Hauling  fuel  and  water,   per  day 4.00 

Miscellaneous     2.00 


Total    cost    $13.00 

Average  number  feet  per  day 18 

.•Average  cost  per  foot  drilled $0,722 
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Lock   Joint    Cast    Iron    Culvert    Pipe. 

[n  tlie  discussion  relating  to  iron  pipe  cul- 
verts at  the  annual  nu-etins^  of  the  American 
Railway  Bridge  and  Building  Association  sev- 
eral of  the  members  told  of  using  the  National 
lock  joint  pipe  manufactured  by  the  American 
Castings  Co.  of  Birmingham,  Ala.  The  con- 
sensus of  opinion  seemed  to  be  that  this  pipe, 
if  properly  placed,  would  not  pull  apart. 

The  means  for  locking  are  shown  in  the  ac- 
companying illustration.  The  pipes  are  placed 
togetlier  so  that  thtf  lugs  on  the  bell  and 
spigot  end  slide  past  each  other.  The  loose 
pipe  is  then  given  a  turn — a  full  quarter  turn 
if  the  culvert  is  on  straight  line,  or  as  much 
■of  a  turn  as  is  necessary  to  tighten  it  if  laid 
on  a  curve.  The  fact  that  the  lugs  are  beveled 
makes  this  adjustment  to  line  possible.  The 
pipe  is  made  in  lengths  of  3,  4  and  5  ft.,  and  it 
is  stated  that  two  men  are  sufficient  to  place 
-md  lock  it.  Tl;e  cost  of  handling  should  be 
materially  less  than  thai  of  Iiandling  pipe  in 
\-2-it.  lengths. 

Owing  to  the  fact  that  culvert  pipe  is  not  a 
pressure  pipe,  it  is  unnecessary  to  use  the 
same  thickness  of  metal  as  is  required  in  pres- 
sure pipe  designed  to  withstand  from  300  to 
-")00  lbs.  pressure  per  square  inch.  The  Na- 
tional pipe  is  made  in  thicknesses  varying 
from  7/lG  in.  for  a  12-in.  ]iipe  to  1-5/10  in.  for 
a  48-in.  pipe.  Although  economy  in  metal  per 
foot  is  thus  secured,  it  is  estimated  that  the 
close  spacing  of  the  bells  introduces  an  ele- 
ment of  strength  that  more  than  offsets  the 
loss  due  to  diminished  thickness. 

The  pipe  is  cast  in  green  sand  molds. 
Shrinkage  strain  is  prevented  by  stripping  out 
the  inside  core  member  while  the  pipe  is  white 
hot.  Nothing  but  the  best  grades  of  No.  2 
-md  No.  3  foundry  pig  iron  enter  into  its  com- 
]iosition. 

There  are  several  advantages  in  using  pipe 
•of  short  lengths,  where  this  is  made  practicable 
liy  the  use  of  a  locking  device.  It  is  never 
necessary  to  use  materially  more  pipe  than  is 
actually  needed  to  clear  the  slopes  of  the  em- 
liankment.  This  alone  is  a  great  advantage 
over  the  12-ft.  lengths,  in  placing  which  it  is 
pipe  protruding  beyond  each  slope.  If  a  see- 
often  necessary  to  leave  from  1  to  .5  ft.  of  the 
tion  is  broken,  the  loss  of  only  a  short  unit  re- 
sults. Where  a  crown  eft'ect  is  desired,  each 
joint  takes  its  share  of  the  curve.  Any  curva- 
ture desired  can  be  secured  according  to  the 
•extent  the  pipe  is  turned  in  locking. 

Si.xes,  appro.vimate  weight  and  estimated 
<lrainage  areas  are  shown  in  the  accompanying 
table : 


Further  consideration  of  the  i)roIiIem 
shows  that  it  has  a  far  reaching  effect  on 
the  whole  transportation  question  and  a  full 
discussion^  of  the  subject  cannot  fail  to  bring 
out  its  direct  or  indirect  bearing  on  every 
phase  of  the  freight  transportation  problem. 
Its  application  has  a  direct  and  important 
bearing  on  the  costs  of  tr;insportation  and 
even  a  more  direct  effect  on  the  efficiency  of 
the   transportation   system   as   a   whole. 

KFFECT    OF    TERMIN..\LS    ON    TRANSPORTATION. 

1  wish  at  the  beginning  to  emphasize  this 
feature  of  the  subject  and  to  make  it  plain 
that  the  object  aimed  at  is  not  wholly  the 
reduction  in  the  cost  of  handling  goods  at 
freight  stations,  although  that  is  a  result  well 
worth  accomplishing,  but  to  show  as  well  the 
possibilities  in  increasing  the  general  effi- 
ciency of  transportation. 

It  must  be  admitted  that  there  is  a  wide- 
spread demand,  on  the  part  of  the  public  at 
least,    for   a   decrease   in    freight   charges   and 


Lock    Joint   Cast    Iron    Culvert    Pipe. 


improvement  in  the  efficiency  of  the  service, 
the  need  for  which  is  also  recognized  by  tlie 
transportation   companies   themselves. 

In  a  paper  by  James  J.  Hill,  presented  last 
June,  before  the  National  Association  of  Mill- 
ers, the  inefficiency  of  the  country's  transpor- 
tation service  is  strongly  emphasized  and  is 
emphatically  stated  to  be  due  to  inadequate 
terminal  facilities.  He  also  states  that  the 
pressure  upon  existing  terminals  is  a  present 
menace  and  a  future  handicap ;  that  the  prob- 
lem of  terminals  is  tlie  greatest  problem  of 
the  country  and  that  if  neglected  for  the 
next  five  years  as  it  has  been  during  the  last 
ten   the  results  will  be  disastrous. 

That  a  reduction  in  the  cost  of  terminal 
freight  handling  will  make  possible  a  material 


ESTIMATED   AREA    PIPE   WILL   DRAIN    OF    STOR 
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Reduction  in  Cost  of  Handling  Freight 
And  Increase  in  Capacity  of  Freight 
Terminals   by   the   Use   of   Me- 
chanical Devices  for  Hoist- 
ing and  Conveying. 

The  usual  discussion  of  this  suljject  has 
dealt  almost  entirely  with  the  merits  of  me- 
chanical versus  manual  handling  of  freight  as 
viewed  from  the  point  of  saving  in  costs, 
principally  in  relation  to  the  present  type  of 
terminal    and    freight    shed. 

•Abstract  of  paper  entitleil  "The  Mechanical 
Handling  of  Freight."  by  S,  B.  Fowler,  Proceed- 
ings, American  Society  of  Mechanical  Engineers, 
Vol.   33,  p.   23. 


reduction  in  rates,  a  material  increase  in  the 
net  income  to  the  transportation  companies  or 
perhaps  a  conibination  of  both  can  be  easily 
shown.  It  is  almost  wholly  .1  terminal  prob- 
lem. This  is,  in  fact,  so  far  considered  to  be 
true  that  the  following  have  become  recog- 
nized as  axioms:  ((7)  the  efficiency  of  a 
transportation  system  is  limited,  not  by  its 
carrying  capacity,  but  by  its  terminal  facili- 
ties; (b)  the  essential  factor  in  transporta- 
tion costs  is  not  the  cost  of  hauling  the  goods, 
but  the  expense  of  handlin.g  at  terminal  sta- 
tions. 

It  is  obvious  that  there  can  be  no  improve- 
ment either  in  the  efficiency  of  the  service  or 
in  its  carrying  cqiacity  by  the  mere  addi- 
tion  of   more   trains  when    the   present   ineffi- 


ciency is  due  to  congestion  in  yards  and  ter- 
minals. I  do  not  understand  that  it  is  con- 
tended by  anyone  that  the  actual  capacity  to 
haul  goods  has  been  anywhere  near  reached. 
In  the  last  few  years  immense  sums  of  money 
have  been  expended  in  straightening  out 
curves,  cutting  down  grades  and  in  other 
ways  adapting  the  permanent  way  for  the  use 
of  larger  cars  and  more  powerful  locomotives, 
until  a  point  has  been  reached  where  any  fur- 
ther reduction  in  the  cost  of  transporting 
freight  is  of  no  material  importance.  In  water 
transportation  there  has  been  the  same  in- 
crease in  carrying  capacities  and  motive  pow- 
ers and  any  further  reduction  in  transporta- 
tion costs  must  be  brought  about  by  a  de- 
crease   in    the   terminal    expenses. 

It  is  well  recognized  that  statistics  of  trans- 
portation costs  are  to  a  certain  degree  unsatis- 
factory and  more  or  less  unreliable  when  it 
comes  to  comparisons.  This  is  due  largely  to 
the  lack  of  uniformity  in  methods  employed  in 
arriving  at  results  as  well  as  to  a  variance  in 
practice  as  to  what  items  are  included  in  cal- 
culating a  given  cost. 

The  actual  cost  of  transporting  freight  by 
rajl  can  safely  be  stated  as  3  mills  per  ton- 
mile,  w-hich  includes  the  operating  expense 
and  interest  on  rolling  stock  and  permanent 
way  investment.  This  figure  is  for  the  aver- 
age freight  traffic :  bulic  freight,  such  as  ore 
or  coal,  can  be  hauled  for  less. 

A  careful  study  of  the  published  costs  of 
handling  L..C.  L.  freight  at  terminals  seems  to 
warrant,  as  a  conservative  estimated  cost,  40 
cts.  per  ton  for  outbound  and  3.5  cts.  per  ton 
for  inbound  freight,  a  total  terminal  charge  of 
T.5  cts.  on  each  ton.  That  the  cost  of  trans- 
portation may  equal  the  terminal  cost,  this 
ton  of  freight  must  be  hauled  2.50  miles;  but 
the  average  ton-haul  is  only   135  miles. 

The  cost  of  hauling  this  distance' is  ^io  cts.; 
added  to  the  terminal  .expenses  of  75  cts., 
the  total  cost  of  transporting  one  ton  the 
average  haul  is  $1.15,  65  per  cent  of  which  is 
therefore  terminal  expense.  It  is  estimated 
that  in  terminals  provided  with  machinery  for 
freight  handling  the  terminal  cost  can  be  re- 
duced at  least  to  about  one-quarter  of  its 
present  expense,  or  to  10  cts.  per  ton. 

The  total  transportation  cost  would  then 
amount  to  50  cts.  per  ton,  a  decrease  in  total 
cost  of  practically  50  per  cent. 

The  problem  before  us  is  one  of  terminals 
only.  It  is  an  engineering  problem  along  the 
broadest  lines. 

It  is  not  a  problem  of  designing  a  machine 
or  a  system  of  machines  adapted  to  the  trans- 
ference of  goods  between  freight  sheds  and 
cars  or  vessels,  but  rather  the  adaptation  of 
well-known  devices  to  this  work ;  not  the 
simple  adaptation  of  machinery  to  the  trans- 
portation of  merchandise,  but  a  study  of  the 
effects  of  such  adaptation  on  methods  to  be 
employed  at  terminals  in  the  future;  not  the 
introduction  of  machinery  in  the  present  type 
of  terminal,  but  rather  the  designing  of  an 
entirely  new  style  of  terminal  adapted  to  the 
use   of  machinery. 

Not  long  ago  the  cost  of  loading  ore  at  the 
ports  on  the  Great  Lakes  was  35  cts.  per  ton ; 
it  now  costs  less  than  2  cts.  per  ton.  This 
has  been  accomplished  by  the  use  of  machin- 
ery in  loading  and  by  the  design  of  a  different 
type  of  terminal,  adapted  to  the  use  of  this 
si)ecially  designed  machinery. 

In  considering  the  transportation  terminal 
problem  we  have  to  deal  with  two  distinct 
types  of  terminals,  one  for  rail-borne  freight, 
one  for  water-borne  freight.  The  inefficiency 
of  each  method  of  transportation  is  the  same, 
that    of    inadequate    terminal    facilities.  , 

SOI.fTIOX   r,F  THK  TERMINAL  PRORI.FM. 

The  solution  of  the  terminal  problem  re- 
solves itself  into  two  factors,  the  increase  in 
capacity  and  the  reduction  of  terminal  costs. 
On  first  thought  the  natural  solution  of  the 
first  factor  is  the  purchase  of  more  land,  thus 
increasing  by  as  much  as  is  necessary  the  area 
required  to  handle  the  increasing  traffic. 
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Unfortunately  the  land  adjacent  to  the  aver- 
age terminal  has  so  increased  in  value  that  its 
cost,  for  terminal  uses,  is  prohibitive;  the  in- 
terest on  the  required  investment  would  be  a 
greater  fixed  charge  than  the  traffic  would 
warrant.  In  addition  the  necessary  increase 
in  area  would  involve  an  increase  in  operating 
expenses,  particularly  in  the  trucking  costs, 
which  is  the  largest  item  in  the  handling  ex- 
pense. 

That  the  present  terminals  are  worked  to 
their  capacity  is  evident;  no  ;'dditional  truck- 
ers can  be  put  to  work  as  they  are  already 
in  each  others  way,  every  truck  is  carrying  its 
capacity  in  bulk  or  weight  ai.d  is  moved  at 
its  maximum  speed,  and  still  the  freight  is 
coming  in  faster  than  it  can  be  handled.  Con- 
gestion is  the  result  and  congestion  means 
rehandling,    which    spells    additional    expense. 

With  these  limitations  imposed  it  is  evident 
that  to  increase  the  capacity  of  the  terminal 
we  must  increase  the  unit  movement;  that  is, 
in  moving  goods  to  and  from  the  cars,  more 
freight  must  be  taken  in  each  load  and  this 
increased  load  must  be  moved  at  greater 
speed.  Manual  labor  must  be  eliminated  as 
much  as  possible,  for  in  no  other  way  can 
larger  loads  be  handled  and  at  greater  speeds 

The  most  feasible  method  ot  bringing  about 
these  necessary  improvements  seems  to  be 
the  substitution  of  machinery  for  hand  trucks 
and  manual  labor,  wherever  possible.  This 
substitution  would  in  general  b.ave  the  follow- 
ing marked  effects  on  the  capacity  of  a  ter- 
minal : 

a.  If  this  machinery  were  of  the  overhead 
type,  that  portion  of  the  shed  floor  now 
necessarily  kept  free  for  truck  runways  would 
at  once  be  available  for  the  receiving,  weigh- 
ing and  sorting  of  merchandise. 

b.  As  the  mechanical  transporter  could 
carry  much  greater  loads  and  at  much  faster 
speeds,  goods  would  be  removed  from  the 
receiving  floor  more  rapidly  and  the  capacity 
for  receiving  new  loads  correspondingly  in- 
creased. For  the  same  reason  cars  would  be 
unloaded  much  faster  and,  as  it  is  practically 
as  cheap  to  tier  goods  as  to  set  them  on  the 
floor,  the  capacity  of  the  inbound  shed  would 
be  increased  accordingly.  The  cost  of  tiering 
by  hand  is  now  prohibitive,  it  being  equivalent 
to   a   rehandling. 

c.  In  mechanical  transportation  the  increase 
of  a  few  feet  in  the  distance  traveled  has  an 
immaterial  effect  on  the  time  or  the  cost  of 
transportation.  The  delivering  and  receiving 
platform  capacity  could  be  practically  doubled 
if  both  sides  of  the  sheds  could  be  used  to 
receive  from  or  deliver  to  teams. 

d.  As  the  time  consumed  and  the  cost  of 
hoisting  or  lowering  a  few  additional  feet  is 
unimportant,  upper  floors  could  be  utilized 
and  a  large  increase  in  floor  area  thus  ob- 
tained. 

e.  Freight-handling  machinery  could  be 
utilized  to  assist  in  the  loading  and  unloading 
of  teams  and  the  time  consumed  in  this  oper- 
ation  could   be   materially   reduced. 

The  entire  cost  of  handling  L.  C.  L.  freight 
is  practically  in  the  labor  involved  and  the 
wages  of  truckers  is  the  largest  item.  A 
single  transporting  machine  operated  by  one 
man  should  be  able  to  replace  at  least  16 
truckers.  The  "spotting"  of  cars,  an  expen- 
sive tedious  operation,  could  be  entirely  done 
away  with. 

With  a  properly  designed  terminal  the  shift- 
ing of  cars  from  the  inbound  unloading  tracks 
to  the  outbound  loading  tracks  could  be 
largely  eliminated;  it  might  be  possible  to  ap- 
proximate closely  that  ideal  cor.dition  where 
the  movement  of  an  empty  car  about  the 
yards  becomes  unnecessary.  Even  the  partial 
ehniination  of  these  operations  would  reduce 
the  number  of  switching  engines  and  crews, 
and  the  saving  represented  by  the  cost  of 
operation  of  only  one  engine  and  crew  is  the 
interest  on  a  considerable  investment. 

Much  of  the  damage  to  freight  for  which 
the  transportation  companies  must  eventually 
pay  comes  from  yard  switching  and  the  re- 
coupling  of  "spotted"  cars.  Added  to  this 
expense  is  the  damage  done  to  the  rolling 
stock  itself.  Numerous  economies  could  also 
be  brought  about  in  the  operations  of  sort- 
ing,  weighing   and   distributing. 


COMMENTS    ON     MODERN     INSTALLATIONS. 

The  application  of  machinery  to  freight 
handling  in  railway  terminals  is  of  very  re- 
cent date  as  is  also  the  interest  in  such  appli- 
cations. .\t  the  Sixth  Session  of  the  Inter- 
national Railway  Congress  held  at  Paris  in 
SepteinDer,  1900,  a  committee  previously  ap- 
pointed made  its  report  covering  practically 
all  the  railway  systems  of  the  world.  The  gist 
of  this  report  was  that  the  use  of  machinery 
at  freight  stations  was  extremely  limited^ 
although  in  one  or  two  instances  the  installa- 
tion of  aicli  equipment  had  been  proposed. 
The  only  use  was  that  of  elevators  where  sta- 
tions were  of  more  than  one  floor,  and  a 
limited  application  of  cranes,  some  hand-op- 
crated,  some  hvdraulically  and  a  few  electric- 
ally. 

it  v^ill  be  noted  that  the  applications  arc 
limited  to  \ertical  movement  alone,  except  as 
to  the  radius  of  the  crane  jib.  No  recogni- 
tion is  :ipparer.t  of  the  need  of  horizontal 
movement  for  the  purpose  of  distribution. 

Since  that  time,  however,  England  in  par- 
ticular, has  made  more  or  less  progress  and 
I  believe  a  brief  description  of  one  of  the 
more  modern  and  complete  installations  will 
be  of  interest. 

This  equipment  is  installed  in  the  North- 
Eastern  Railway  Company's  warehouse,  New 
Bridge  Street,  Newcastle.  The  station  con- 
tains two  floors  and  a  basement;  the  basement 


transporter  capable  of  hoisting  to  the  floor 
level  and  transporting  the  length  of  the  build- 
ing is  provided  on  each  side  of  the  building 
for  operation  on  the  top  floor. 

Inside  the  top  floor  are  six  electric  hoists 
operating  through  hatches  from  the  floor  be- 
low. There  arc  also  the  usual  number  of 
capstans  without  which  an  equipment  would 
be  considered  incomplete.  The  maximum 
lifting  capacity  of  all  apparatus  except  the 
car  elevators  is  one  ton,  and  the  speed  of 
operation  of  each  varies  considerably. 

In  an  earlier  installation  where  stationary 
revolving  cranes  of  the  hydraulic  type  were 
used  the  horse  power  per  1,000  sq.  ft.  of  plat- 
form was  30.3  and  the  lifting  capacity  1.4 
tons  for  the  same  area.  In  the  later  installa- 
tion just  described  biit  0.13  h.  p.  for  each 
1,000  sq.  ft.  of  area  was  needed  and  a  lifting 
capacity   of   but   0.27   tons. 

It  will  be  noted  that  this  installation  is  de- 
fective in  two  very  important  respects: 

a.  The  horizontal  or  distributing  move- 
ment is  limited  to  straight  lines  and  does  not 
cover  areas.  Those  units  which  have  a  hori- 
'  zontal  movement  are  limited  in  action  to  the 
platform  which  they  serve  and  also  as  to  the 
amount  of  this  platform  over  which  they  can 
travel  by  the  position  of  the  other  pieces  of 
apparatus.  It  is  impossible  for  them  to  reach 
any  portion  of  their  own  platform  beyond  the 
other  unit. 
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Fig.   1 — Arrangement  of  Overhead  Tracks  at   Outbound    Freight    Terminal. 


and  the  first  floor  being  utilized  for  the  regu- 
lar in-  and  out-traffic,  and  the  top  floor  for 
storage  and  warehouse  purposes.  The  first 
floor  is  provided  on  the  inside  with  two  plat- 
forms approximately  800  ft.  long  and  2.5  ft. 
wide,  between  whicli  is  a  double  line  of  car 
tracks.  Each  platform  is  served  by  two  over- 
head traveling  cranes  of  the  conventional  type 
of  overhead  shop  cranes,  and  each  can  travel 
the  length  of  the  building  parallel  with  the 
freight  car  track,  except  as  limited  by  the 
position  of  another  crane.  Mounted  on  this 
traveling  crane  is  a  traveling  revolving  jib 
crane  having  a  lifting  capacity  of  one  ton. 
Each  of  these  units  is,  therefore,  provided 
with  four  motors,  the  traveling  cross-travers- 
ing, revolving  and  hoisting  motor,  with  a 
speed  at  capacity  load  respectively  as  fol- 
lows: 350  ft,  150  ft.,  250  ft,  and  150  ft 
per  minute.  On  the  outside  vyall  are  two  re- 
volving jib  cranes  each  equipped  with  two 
motors,  one  for  hoisting,  the  other  for  revolv- 
ing, the  respective  speeds  being  60  ft.  and  150 
ft.   per  minute. 

The  basement  has  the  same  arrangement  of 
platforms  and  tracks,  each  platform  having 
one  crane  identical  with  those  of  the  first 
floor.  There  are  in  addition  one  car  traverser 
for  moving  cars  the  length  of  the  basement 
and  two  car  elevators  having  a  lift  capacity 
of  20  tons  and  a  lowering  capacity  of  30  tons. 
Revolving  pillar  cranes  are  also  installed.     A 


b.  All  the  freight  to  be  handled  must  be 
brought  to  the  freight  house  and  all  cars  to  be 
loaded  or  unloaded  either  to  the  platform  in- 
side or  outside  the  freight  house,  and  the 
range  of  operation  of  the  freight-handling 
apparatus  confined  to  the  freight  station  itself. 

Such  an  arrangement  of  machinery  and 
station  buildings  has  plainly  very  Httle  effect 
in  increasing  the  capacity  of  the  terminal, 
but  is  principally  advantageous  in  decreasing 
the  costs  of  loading  and  unloading  at  the  sta- 
tion platforms.  It  lacks  the  flexibihty  requi- 
site to  eliminate  the  hand  truck  and  is  evi- 
dently not  in  the  least  adapted  to  handle  so- 
called  transfer  freight. 

We  are  unable  to  suggest  any  installation  so 
comprehensive  in .  this  country ;  in  fact,  we 
can  point  to  no  installation  whatever.  The 
United  States  is,  I  believe,  recognized  as  the 
leader  in  the  application  of  labor-saving  ma- 
chinery, but  in  this  particular  instance  there  is 
an  entire  absence  of  it,  if  we  except  a  few  iso- 
lated installations  designed  for  some  particu- 
lar class  of  merchandise  or  type  of  package. 
This  condition  applies  to  all  classes  of  freight, 
except  such  bulk  freights  as  coal,  grain  or 
ore. 

In  general,  the  merchandise  passing  through 
a  railway  freight  terminal  is  of  three  classes: 
inbound,'  outbound  and  transfer  freight  the 
inbound  and  outbound  being  further  divided 
into  L.  C.  L.  and  team  freight;  the  L.  C.  L. 
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freight  passing  through  the  freight  sheds,  the 
team  freight,  as  its  name  impHes,  being 
handled  in  the  yards  from  cars  to  teams  or 
the  reverse. 

HANDLING     INBOUND     AND     OUTBOUND     FREIGHT. 

The  operations  in  handhng  outbound  freight 
are  about  as  follows  (0)  receiving  goods  from 
teams;  (t)  checking  and  receipting  for  same; 
(c)  weighing  and  classifying;  (d)  sorting  for 
the  proper  car;  (c)  trucking  to  the  car;  and 
(/)  stowing  in  the  car.  The  operation  of 
handling  inbound  freight,  except  in  the  re- 
versal of  sequence,  is  essentially  the  same  with 
the  omission  of  the  weighing,  which  is  not 
ordinarily  done,  the  weight  of  the  shipping 
station  being  accepted. 

In  connection  with  these  enumerated  oper- 
ations certain  clerical  and  record  work  will 
be  required  and  hand  labor  will  continue  to  be 
a  factor  to  some  extent.  But  the  introduc- 
tion of  freight-handling  machinery  will  un- 
doubtedly have  an  intiuence  on  these  necessary 
manual  operations,  both  as  to  cost  and  speed 
of    handling. 

As  already  indicated,  one  way,  at  least,  of 
increasing  the  capacity  of  a  railroad  terminal 
is  to  move  freight  to  and  from  the  cars  in 
greater  unit  loads  and  at  greater  speeds ;  at 
the  same  time  changes  will  become  possible  in 
the  terminal  arrangement  which  will  permit  a 
still  greater  increase  in  capacity  as  well  as  fur- 
ther  important   economies. 

A  mechanical  system  for  this  work  must  be 
extremely  flexible ;  it  must  have  both  vertical 
and  horizontal  movement  in  the  required  de- 
gree ;  receive  and  deliver  its  leads  at  any  por- 
tion of  any  floor  of  the  freight  stations,  and 
at  any  place  in  the  yards  to  be  served ;  occupy 
little,  if  any,  space  of  value  for  other  pur- 
poses; and  should  be  simple  in  operation,  not 
requiring  skilled  or  high-priced  labor  for  its 
control.  The  design  of  the  equipment  must 
be  such  that  there  must  be  no  interference  be- 
tween machines,  and  it  should  be  possible  to 
add  to  the  equipment  from  time  to  time  as  re- 
quired without  interfering  with  the  working 
plant. 

Consideration  of  the  above  requirements 
points  to  the  suspended  or  overhead  system 
operated  by  electric  motors.  The  use  of  such 
transporting  systems  is  now  very  common  in 
industrial  plants  and  a  large  number  of  manu- 
facturing companies  offer  a  variety  of  such 
appliances.  These  installations  have  been 
highly  successful  and  the  mechanical  and  elec- 
trical features  of  the  transporting  machines 
are    satisfactorily    worked    out. 

The  requirements  for  service  in  a  railway 
terminal  are  radically  different,  however,  in 
many  respects.  The  transporting  units  in 
operation  will  necessarily  be  far  greater  in 
number.  Each  unit  must  easily  be  able  to 
reach  and  operate  over  every  foot  of  trackage 
required  to  serve  all  parts  of  the  terminal 
used  for  loading  and  unloading  and  must  be 
able  to  do  this  without  interference  and  with- 
out possibility  of  congestion.  The  very  first 
effort  to  apply  mechanical  transportation  of 
goods  between  cars  and  freight  sheds  or  vice 
versa  will  prove  that  the  present  type  of  ter- 
minal is  not  suited  for  the  purpose  if  the 
maximum  results  that  can  be  attained  are  de- 
sired. 

A  conventional  outbound  station  having  a 
capacity  of  100  cars  is  operated  much  as  fol- 
lows: The  length  of  the  shed  will  be  such 
that  a  string  of  20  cars  can  be  Jtccommodated 
at  its  side  on  one  of  the  loading  tracks  of 
which  there  are  five.  One  hundred  cars  will 
be  placed  on  these  tracks,  five  rows  of  20 
each,  these  cars  having  been  "spotted"  so  that 
the  doors  of  the  cars  abreast  of  each  other 
will  be  opposite  one  another  in  order  to  pro- 
vide a  continuous  runway  for  trucks  through 
the  five  cars.  The  opposite  side  of  the  house 
provides  the  teaming  platforms  for  the  recep- 
tion of  loads.  The  merchandise  as  received 
is  placed  on  hand  trucks,  wheeled  to  the  proper 
runwav  and  through  to  the  designated  car 
where  it  is  unloaded  and  stowed  away.  While 
the  application  of  transporting  machinery  is 
in  this  case  perfectly  feasible  and  larger  loads 
can  be  carried  with  greater  speed  to  the  desig- 
nated runway,  it  is  still  necessary  to  push 
these  loads  through  the  cars  to  the  one  for 
which  the  merchandise  is  intended.     It  would 


evidently  be  a  distinct  gain  if  the  transporter 
could  set  its  load  down  directly  at  the  proper 
car  door.  To  accomplish  this  the  loading 
tracks  must  be  relocated  and  at  least  arranged 
in  pairs  with  island  platforms  between  the 
pairs.  It  would  be  of  advantage  to  move  the 
first  loading  track  far  enough  from  the  sta- 
tion platform  to  allow  for  teaming  space,  thus 
doubling  the  receiving  platform  facilities  at 
the  shed. 

The  same  arrangement  is  equally  applicable 
to  the  inbound  freight  traffic  and  we  thus  find 
ourselves  confronted  with  a  rearrangement  in 
which  no  car  is  placed  at  the  station  platforms 
for  direct  loading  and  unloading.  It  at  once 
suggests  the  doing  away  with  the  distinction 
between  loading  and  unloading  tracks ;  the 
tracks  served  from  the  outbound  and  inbound 
stations  being  filled  with  loaded  cars  in  the 
morning  which  will  be  unloaded  into  the  in- 
bound house  and  loaded  from  the  outbound 
house  in  the  same  day  without  the  need  of 
switching  the  empty  cars  from  one  house  to 
the  other;  at  the  same  time  the  "spotting" 
and  the  recoupling  being  eliminated.  The 
possibility  of  accomplishing  this  hinges  on  the 
trackage  arrangement  that  can  be  worked  out. 
The  types  of  transporting  machines  now  in 
use  employ  two  different  kinds  of  tracks;  one 
type  of  machine  is  supported  and  propelled  by 
single  flange  wheels  so  arranged  in  pairs  that 
the  wheels  of  each  pair  track  on  the  opposite 
sides  of  the  web  of  an  I-beam,  straddling  the 
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Fig.    2 — Arrangement    of    Overhead    Tracks 
in    Inbound    Freight   Shed. 

beam,  as  it  were,  the  other  type  is  supported 
and  propelled  by  wheels  having  a  double  flange 
and  running  on  the  top  of  an  ordinary  T-rail 
properly  suspended.  Each  has  its  advantages 
as  compared  with  the  other,  although  the  true 
test  for  selection  in  any  particular  case  is  the 
cost  of  installation  and  future  operation. 

A  number  of  lines  of  tracks  with  means  of 
passing  from  one  to  the  other  will  be  required 
so  that  any  individual  transporter  can  reach 
every  part  of  the  area  indicated.  The  I-beam 
type  of  track  will  therefore  require  an  in- 
stallation of  permanent  trackage  erected  over 
the  entire  space  to  be  served  and  must  include 
at  the  junction  points  of  these  various  tracks 
some  type  of  switch  included  in  the  track 
itself.  These  switches  must  be  controlled  by 
the  operator  of  the  transporting  machine  and 
should  he  provided  with  suitable  indicating 
signals  showing  the  position  of  the  switch  as 
the  machine  approaches. 

The  T-rail  type  of  track  with  transporting 
machine  hung  from  wheels  running  on  top  of 
the  rail  does  not  require  the  use  of  tongue 
switches  included  in  the  tracks.  ^  Each  trans- 
porter carries  with  it  the  switching  apparatus 
which  consists,  in  the  main,  of  an  extra  set  of 
traveling  and  propelling  wheels  that  are 
adapted  to  engage,  when  desired,  a  system  of 
trackage  at  a  different  level  than  that  of  the 
main  track.  These  different  levels  of  tracks, 
which  we  will  designate  as  loading  and  un- 
loading tracks,  can  be  moved  to  any  desired 
location  within   certain  limits  as  they   can  be 


entered  from  any  point  of  the  main  track 
opposite  which  they  happen  to  be  located. 
The  existing  conditions  at  the  particular  ter- 
minal under  consideration  would  of  course 
determine  which  system  of  trackage  would 
be  the  best  suited  to  the  individual  cases. 

ARRANGEMENT    OF    TRACKS    AND    TERMINALS. 

The  following  diagrams  are  submitted  to 
illustrate  only  the  general  idea  involved.  They 
show  in  a  general  way  the  application  to  an 
inbound  freight  station  provlided  with  six 
unloading  or  island  platforms,  arranged  to 
serve  ten  lines  of  cars.  Figue  1  shows  the  ar- 
rangement of  overhead  tracks  where  the 
I-beam  type  of  track  is  used,  one  track  only 
being  indicated  through  the  freight  house. 
The  main  track  is  indicated  by  the  solid  line 
and  extends  through  the  shed  along  one  end 
of  the  platforms,  over  the  platform  farthest 
from  the  shed,  along  the  other  end  of  the 
platforms  into  the  shed  where  it  connects 
with  the  track  through  it  and  forms  a  closed 
loop.  This  main  or  loop  track  is  normally 
continuous,  the  switches  permitting  a  machine 
to  enter  or  leave  the  tracks  over  the  loading 
platforms  being  controlled  by  the  operator  of 
the  machine. 

In  unloading  the  cars  the  merchandise  is 
broken  out  and  placed  on  trucks,  flat-boards 
or  any  design  of  carrier  that  is  best  adapted 
to  the  purpose  and  placed  on  the  platforms 
ready  for  moving  to  the  house  by  any  of  the 
machines;  the  operators  of  these  can  see  on 
what  platforms  loads  are  waiting  as  they 
move  along  the  main  track  at  the  entering  end 
of  the  platforms,  and  by  operation  of  the 
switches  pass  them  on  to  the  platform  track 
where  loads  are  ready.  They  are  then  con- 
veyed to  the  sheds,  deposited  at  the  proper 
place  and  the  transporter  is  ready  to  return  to 
the   platforms    for   another   load. 

If  the  T-rail  type  of  track  is  used  no 
switches  are  required  on  the  main  or  loop 
track;  the  platforms  or  unloading  tracks  are 
at  a  different  level  from  the  main  track  and 
are  entered  by  placing  the  second  set  of 
wheels  of  the  transporter  in  a  position  to 
engage  the  platform  track  and  continue  around 
it,  at  the  same  time  lifting  the  main  track 
wheel  from  engagement  with  the  rail  on  which 
they  are  running.  It  is,  therefore,  obvious 
that  unless  it  is  required  to  unload  cars  at 
each  platform  at  the  same  time,  a  plainly  un- 
necessarv  requirement,  permanent  tracks  over 
each  platform  are  not  necessary.  It  becomes 
possible  in  this  system  to  suspend  these  plat- 
form tracks  on  a  traveling  crane  parallel  with 
the  platform,  operated  either  by  hand  or 
electric  power,  and  to  move  it  over  the  plat- 
form v«hen  it  is  desired  to  unload  cars.  Un- 
der some  conditions  of  operation  one  such 
movable  platform  track  would  be  all  that 
would  be  required ;  under  other  conditions 
two  would  be  ample  to  serve  the  six  plat- 
forms; or  it  might  be  necessary  to  have  tracks 
becoming  permanent  at  each  platform.  The 
same  method  of  switching  the  transporters  to 
the  platform  tracks  would  still  be  used,  thus 
eliminating  track  switches. 

At  an  outbound  station  of  the  same  car 
capacity  the  same  arrangement  as  already 
illustrated  would  be  in  general  adopted,  differ- 
ing, however,  in  this  respect :  in  loading  cars 
it  is  necessary  to  have  free  access  to  any  of 
the  cars  set  all  of  the  time,  and,  therefore, 
loading  tracks  must  be  placed  over  all  plat- 
forms. In  other  words,  the  essential  distinc- 
tion between  the  two  equipments,  is  that  the 
required  distribution  facilities  are  at  a  differ- 
ent terminal  of  the  tran.sporting  line;  in  both 
instances  it  is  at  the  receiving  end  of  the  line, 
but  in  the  case  of  outbound  freight  it  is  the 
car  end,  and  in  the  case  of  inbound  freight  it 
is  the  freight  shed  end. 

In  loading  goods  the  distribution  is  arbi- 
trarily determmed  by  the  setting  and  the  des- 
ignation of  the  cars  to  be  loaded.  The  over- 
bead  trackage  in  the  freight  shed,  therefore, 
can  be  such  as  shown  in  Fig.  1,  as  the  trans- 
porter has  only  to  pass  through  the  shed, 
picking  up  whatever  loads,  properly  assembled, 
are  ready  for  movement  to  the  designated 
car.  The  reverse  operation  would  require  a 
somewhat  different  arrangement  of  trackage 
in  the  inbound  freight  shed  3=  the  loads  com- 
ing   in    require    sorting    and    distribution    to 
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prepare  them  for  delivery.  Two  main  line 
tracks  with  cross  tracks  between  them,  as 
shown  in  Kig.  2,  would  be  needed,  the  number 
and  location  being  determined  by  the  local 
requirements  and  the  methods  worked  out  for 
handling  the  Ireight  on  the  house  floor. 

The  average  distance  traversed  by  the  trans- 
porter, under  the  conditions  shown  in  Fig. 
1,  is  the  maximum.  The  addition  of  another 
main  track  parallel  to  and  between  those  in- 
dicated in  l-"ig.  1,  will  reduce  the  average  haul 
materially.  Additions  of  loop  tracks  at  cer- 
tain points  will  accomplish  the  same  result. 
The  various  possible  combinations  of  tracks 
arc  too  great  to  attempt  even  to  outline.  They 
vary  asnuich  as  the  present  arrangements  of 
terminals  themselves.  It  must  be  borne  in 
mind,  however,  that  in  mechanical  transporta- 
tion up  to  a  certain  point,  increase  in  distance 
traveled  has  an  immaterial  '.'rtect  on  the  cost 
or  time  consumetl,  and  that  the  added  expense 
reeiuired  to  reduce  to  the  minimum  the  aver- 
age haul  would  often  be  unwarranted. 

Although  we  have  referred  to  the  inbound 
and  outlound  stations  and  the  overhead  track- 
age associated  with  them  as  separate  units  it 
is  evident  that  while  the  freight  sheds  them- 
selves can  be  and,  under  many  conditions, 
'should  be  separate,  the  trackage  over  the  load- 
ing and  unloading  platforms  can  be  used  in 
common  from,  either  shed,  and  the  loading  and 
unloading  platform  be  one  and  the  same. 
Freight  can'  hrst  be  moved  from  the  cars  to 
the  inbound  shed  and  then  from  the  outbound 
house  to  the  cars  for  loading;  or  the  two 
operations  can  be  carried  on  at  the  same  time. 
This  arrangement  makes  jiossible  a  material 
reduction  in  the  original  investment  in  over- 
head trackage  and  further  in  the  actual  num- 
ber of  transporting  machines  required,  as 
these  machines  can  be  utilized  for  the  service 
of  either  shed. 

Freight  comes  to  the  outbound  house  but 
slowly  in  the  early  part  of  the  day;  the  rush 
of  delivery  occurring  in  the  latter  portion  of 
the  afternoon.  This  leaves  the  larger  part  of 
the  equipment  available  in  the  morning  for 
inbound  freight  and  with  a  sufficient  number 
of  transporting  machines  the  entire  work  of 
unloading  can  be  accomplished  long  before 
the  rush  period  of  loading  begins. 

Without  taking  up  in  detail  the  handling  of 
transfer  freight  at  the  regular  stations,  the 
moving  of  goods  from  one  car  to  another,  it 
is  plain  that  the  adoption  of  such  a  system 
will  effect  the  same  economies  in  this  class 
of  service  and  in  addition  reduce  the  time  of 
car  detention  at  the  transfer  points. 

TYPE    .\ND   OPER.^TIOX    OF    C.'^RRIERS. 

In  considering  the  transporting  equipment 
it  is  evident  that  the  control  of  each  ma- 
chine must  lie  in  the  hands  of  one  man  who 
travels  with  the  machine.  Automatic  systems 
are  not  applicable  to  this  work.  The  operator, 
in  a  cab  or  on  a  platform,  suspended  from 
the  traveling  motor,  controls  the  starting  and 
stopping  of  the  train,  operates  the  switching 
devices  and  depending  on  the  detail  adopted 
may  or  may  not  control  the  hoisting  and  low- 
ering operations. 

Because  of  problems  in\ilvcd  in  sorting 
and  loading  packages  for  transference,  too 
large  a  load  cannot  be  put  on  any  one  carrier 
and,  therefore,  a  transporting  machine  should 
convey  more  than  one  load.  For  convenience 
we  will  consider  that  on  each  trip  four  loads 
will  be  carried,  although  it  is  entirely  possible 
to  draw  a  larger  number.  We  will  assume 
the  transporting  device  consists  of  five  units, 
the  traversing  machine  from  which  is  sus- 
pended the  cab  for  the  operator  and  four 
trailers,  each  equipped  with  an  electric  hoist. 
There  are  two  methods  of  operation  in  such 
a  device:  the  trailers  may  be  considered  a 
permanent  part  of  the  device  and  the  con- 
trol of  the  hoisting  apparatus  centered  in  the 
cab,  or  the  trailers  may  be  detachable  at  the 
will  of  the  operator,  magnetic  couplers  being 
provided,  and  the  control  of  each  hoist  local 
10   the  trailer   itself. 

In  the  case  of  permanent  trailers,  the  oper- 
ator not  only  moves  the  loads  to  their  proper 
destination  but  lowers  and  raises  them  as 
•well;   where   detachable   trailers   are   used   the 


function  of  the  operator  is  simply  to  move 
empty  or  loaded  trailers.  This  requires  a 
main  or  traveling  track  alwa.\s  clear  lor  con- 
tinuous movement,  and  shunt  tracks  for  the 
trailers  must  be  provided  where  the  operator 
can  leave  them  or  from  which  he  can  pick 
them  up.  The  raising  or  lowering  of  the  loads 
is  then  controlled  by  the  men  who  handle  the 
freight  at  the  car  (u-  on  the  shed  Hoor.  The 
balance  of  the  equipment  required  consists  of 
the  carriers  attached  to  the  trailer  hoists. 

The  kind  of  merchandise  handled  at  any 
given  terminal  w-ould  determine  the  typo  of 
carrier  best  adapted.  It  may  be  a  simple  llat- 
board  or  a  wheel  truck  and  each  can  be  pro- 
vided W'ith  detachable  or  hinged  sides  if  nec- 
essary. In  the  case  of  special  packages,  as 
bales  of  wool  or  cotton  for  an  illustration, 
neither  flatboard  nor  truck  would  be  required. 

In  thus  transporting  merciiandise  the  solu- 
tion evidently  does  not  lie  in  excessive  loads 
or  abnormal  speeds,  but  rather  in  a  moderate 
limit  as  to  both.  Os  the  load  must  be  hoisted 
and  the  distances  traveled  are  comparatively 
small,  the  time  required  to  reach  maximum 
speed  must  be  short.  Small  loads  on  each 
hoist  and  a  total  load  on  the  transporting 
motor  small  enough  to  admit  of  rapid  accel- 
eration and  cjuick  stopping  are  necessary. 
Let  us  assume  that  the  average  load  on  each 
hoist  will  be  500  lbs,,  and  the  average  load 
on  each  machine  one  ton  ;•  the  capacity  of 
each  motor  being  double  that  of  this  normal 
load  to  allow  for  variation  in  load.  The  aver- 
age load  of  a  hand  truck  will  be  less  than  2.50 
lbs.,  and  the  speed  of  movement  will  average 
about  I2b  ft.  per  minute.  With  an  average  load 
of  500  lbs.  per  carrier  the  total  load  carried  will 
be  2,000  lbs. ;  at  least  eight  times  as  much  as 
the  hand  truck  will  move  each  trip.  The 
hoisting  speed  can  be  practically  anywhere 
from  (iO  to  120  ft.  per  minute,  and  the  con- 
veying speed  anywhere  up  to  1,000  ft.  per  min- 
ute. That  we  may  not  overestimate  in  our 
calculation,  allowing  for  curves,  delays  at 
switches,  etc.,  we  will  limit  the  estimated  speed 
to  250  ft.  per  minute,  a  speed  of  less  than  .3 
miles  per  hour.  This  is,  as  will  be  admitted 
by  everyone,  an  extremely  conservative  esti- 
mate, yet  it  makes  it  possible  for  one  man 
with  the  transporter  to  accomplish  the  work 
of  16  men  in  the  same  period  of  time.  It  will 
be  seen  that  the  preceeding  is  a  ridiculously 
conservative  estimate ;  that  loads  can  be  in- 
creased and  speed  of  conveying  easily  doubled. 
Considering  only  these  conservative  figures  it 
is  apparent  that  the  costs  of  conveying  can  be 
reduced  in  a  tremendous  degree  if  one  man 
can  replace  16,  and  the  freight-handling  capac- 
ity of  a  given  floor  space  can  be  doubled  if  the 
goods  can  be  moved  twice  us  fast  from  it  or  to 
Tt. 

OPER.VTIOXS    INVOLVED    IX     H.VXILING    MF.RCH.XX- 
DISE. 

The  various  operations  involved  in  the  re- 
ceiving of  merchandise  either  at  the  inlionnd 
or  the  outbound  house  and  preparing  it  for 
delivery  to  the  consignee  or  to  the  car  we  can 
consider  only  in  the  most  superficial  way. 
Freight  delivered  to  the  outbound  house  ar- 
rives in  packages  of  varying  weights  and  sizes, 
any  anything  from  a  full  load  of  one  kind  of 
goods  consigned  to  a  single  destination  to  a 
load  in  which  there  are  as  many  classifications 
and  destinations  as  there  are  packages. 

In  many  cases  it  is  possible  to  have  the 
packages  piled  on  flatboards,  to  be  instantly 
removed  from  the  teams  by  the  transporting 
machines.  This  would  mean  a  great  reduction 
in  the  time  a  team  would  have  to  stand  at  the 
platform,  a  direct  saving  in  trucking  expense 
to  the  shipper,  a  relief  to  the  team  congestion 
at  platforms  and  an  increase  of  the  platform 
receiving  capacity. 

Where  deliveries  for  one  destination  are 
suflicient  in  amount  to  constitute  an  average 
trailer  load  all  manual  handling  can  be  en- 
tirely eliminated  as  the  transporting  machine 
can  remove  the  goods  direct  from  the  team, 
run  the  load  over  a  scale  included  in  the  over- 
head track  and  then  move  it  to  the  proper  car 
for  loading.  Where  a  delivery  is  a  load  of 
various  packages  for  different  destinations,  the 


packages  must  of  course  be  sorted  and  handled 
separately.  Machinery  can  unload  these  from 
the  team  as  well,  but  must  then  leave  them 
for  weighing,  sorting,  etc. 

It  seems  probable  that  it  would  be  advan- 
tageous to  have  a  freight  house  so  arranged 
that  a  certain  portion  of  it  is  assigned  for 
the  handling  of  each  of  these  classes  of  freight 
deliveries.  While  there  is  a  multitude  of 
variations  in  types  of  loads  between  the  two 
extreme  types  mentioned,  it  would  not  be  difti- 
cult  to  determine  into  what  division  of  the 
freight  shed  the  load  should  go,  the  distinction 
between  loads  being  the  amount  of  classilica- 
tion  and  sorting  required.  A  practical  freight 
house  arrangement  would  be  to  have  two 
floors,  the  ground  floor  for  the  loads  requir- 
ing the  least,  the  upper  floor  for  the  loads  re- 
quiring the  most  handling.  In  this  way  the  driv- 
ers of  teams  can  go  to  the  idatforms  at  any  va- 
cant space,  the  railroad  cmi)loyes  classifying  the 
load  and  the  goods  taken  to  the  proper  floor. 
It  is  probable  that  the  floor  for  handling  the 
miscellaneous  freight  could  be  provided  with 
special  machinery  for  sorting  according  to 
destination.  Some  of  the  appliances  could 
probably  be  of  an  automatic  type  and  hand 
trucking  practically  .eliminated. 

A  similar  method  of  handling  inbound 
freight  could  be  adopted  and  its  operation 
facilitated,  since  in  unloading  cars  a  more 
intelligent  arrangement  of  loads  for  the  dif- 
ferent station  floors  could  be  made  than  coukl 
be  expected  in  the  case  of  team  delivery. 

Thus  far  we  have  been  considering  only 
L.  C.  L.  freight.  It  is  by  far  the  most  ex- 
pensive to  handle  and  comprises  about  40  per 
cent  of  the  total  freight  handled.  It  is,  how- 
ever, the  freight  for  which  additional  terminal 
capacity  is  badly  needed. 

The  balance  of  the  freight  with  which  we 
are  concerned  is  the  team-track  freight,  goods 
which  are  handled  in  car-load  lots  and  deliv- 
ered to  or  removed  from  the  car  floors  direct 
by  teams.  The  cost  to  the  railroad  in  loading 
or  unloading  this  class  of  freight  is  compara- 
tively small,  about  five  cents  per  ton.  In  spite 
of  this  low  cost  the  application  of  machinery 
to  handle  this  merchandise  would  prove  of 
value.  Some  of  this  freight  is  of  great  bulk 
and  weight  and  much  time  and  labor  is  re- 
quired to  load  and  unload  it.  Special  over- 
bead  tracks,  capable  of  carrj-ing  heavy  loads, 
can  be  used  for  this  service  and  transporting 
machines  and  hoists  of  large  capacity  pro- 
vided. Any  device  that  will  hasten  the  work 
at  the  team  tracks  will  not  only  reduce  the 
cost  but  the  car  detention  as  well.  This  car 
detention  is  an  important  matter  as  shown  by 
the  daily  earning  capacity  ($3  per  day)  a  car 
is   quoted   as   having. 

REDUCTIONS  IN  H.XNDLINC  COSTS. 

A  fair  estimate  of  the  average  load  of  a 
car  is  45,000  lbs.,  2214  tons.  The  cost  of 
handling  this  freight  on  the  team  tracks  is 
now  five  cents  per  ton,  $1.12',2  per  car.  If 
inbound  L.  C.  L.  freight  can  be  unloaded  for 
ten  cents  per  ton,  and  we  believe  it  can,  it 
would  cost  the  railroad -only  $l.r2}4  more  per 
car  to  handle  much  of  the  present  team  freight 
through  the  freight  sheds  as  in  the  case  of 
L.  C.  L.  freight.  This  car  could  then  be  un- 
loaded and  reloaded  in  a  day,  a  saving  at  least 
of  one  day,  as  two  days  are  usually  allowed 
for  unloading  before  demurrage  is  charged, 
a  direct  saving  to  the  railroad  company  of 
$1.87!.2  on  each  car  so  handled,  and  a  storage 
charge  can  be  substituted  for  the  demurrage 
charge.  A  saving  might  even  be  effected  on 
outbound  team  freight  by  treating  it  as  house 
freight  for  in  so  handling  what  possible  of  the 
in  and  outbound  team  freight  much  switch- 
ing, coupling,  and  uncoupling  might  be  avoided. 

The  general  lines  of  development  toward 
accomplishing  the  above  results  have  been 
pointed  out  and  some  of  the  leading  reasons 
for  working  along  these  lines  have  been  in- 
dicated. Further  than  this  it  is  impossible  to 
go  in  this  paper.  Each  terminal  presents  a 
dift'erent  problem  for  solution,  as  any  pro- 
posed application  of  machinery  must  take  into 
consideration  in  a  greater  or  less  degree  prac- 
tically every  operation  now  carried  on  at  the 
terminal  under  studv. 
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An  Efficient  Method  of  Erecting  Struc- 
tural  Steel    for    the    Heisen 
Building,  Chicago. 

A  particularly  economical  and  rapid  method 
of  erecting  the  steel  work  for  a  large  build- 
ing is  being  employed  in  constructing  the 
Heisen  Building  now  under  construction  at 
Harrison  and  Dearborn  streets  in  Chicago. 
The  steel  work  for  the  building  is  being  set 
at  the  rate  of  two  floors  a  week.  The  ton- 
nage is  of  course  greater  in  the  lower  floors 
than  in  the  upper  floors  but  the  number  of 
pieces  is  the  same.  The  building  is  rectangu- 
lar. 300  ft.  long  and  00  ft.  wide.  Its  panels 
measure  15  ft.  in  both  directions.  The  regu- 
larity of  the  dimensions,  and  the  fact  that 
each  floor  is  a  duplicate  nf  the  others,  makes 
for  rapid  work.  .Although  the  buildingis  in 
the  business  district,  the  work  is  facilitated 
bv     its    location     between    two     streets     which 


raised.  This  work  requires  one  e.xtra  man 
to  transfer  the  signals.  When  all  the  steel 
is  erected  up  to  the  new  level  occupied,  the 
derricks  proceed  to  the  ends  of  the  building 
and  repeat  the  above  described  process.  The 
two  derrick  gangs  accomplish  the  work  of 
dismantling,  raising  and  assembling  both  der- 
ricks in  six  hours.  The  derricks  travel  on  I- 
beams  which  are  placed  temporarily  as  a  track 
for  the  steel  rollers.  One  double  I-beam  is 
placed  on  the  tops  of  the  center  row  of  col- 
umns which  is  about  3  ft.  above  the  floor. 
The  other  end  of  the  derrick  is  bolstered  up 
on  its  rollers  so  as  to  level  the  derrick  frame, 
l^ach  derrick  hoists  its  own  steel  from  the 
wagons  in  the  street.  Six  wagons  are  em- 
ployed to  bring  the  steel  from  the  yards  of 
Ihe"  B.  &  O,  R.  R.,  where  it  is  loaded  from 
the  cars  onto  the  wagons  with  a  traveling 
electric  girder  crane. 

The  gang  at  each  derrick  consists  of  li  men. 
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Fig.   1— Diagram    Showing   Method   of    Erecting    Steel    for    Heisen    Building,   Chicago. 


(Po-sition    1    Show    Deriick    I'.iKiiinins   Work   of    Kieitiiii;    Tw 
ricks    K(a(l\-    10    Lift    Eacll    Otlui     In    I 
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parallel  the  sides  of  the  building,  and  a  third 
street  upon  which  the  end  of  the  building 
abuts. 

The  method  of  erecting  the  steel  consists 
in  the  use  of  two  traveling  steel  derricks 
equipped  with  00  ft.  booms,  and  -"lO  h.  p. 
motors. 

These,  located  on  one  level,  erect  two 
stories  of  the  steel  work  above  them.  The 
work  is  begun  with  the  derricks  at  the  ends  of 
the  build'-CT  and  is  carried  toward  the  cen- 
ter. \V1' ,  seven  panels  arc  completed  from 
each  end  voward  the  center  the  derricks  have 
then  tra\eled  backward  until  they  abut  one 
another.  One  derrick  is  then  dismantled,  in 
three  pieces,  and  lifted  by  the  6ther  derrick 
to  a  new  position  two  stories  higher.  It  is 
then  assembled  and  in  turn  lifts  the  other 
derrick  to  its  new  position  two  stories  up. 
The  derricks  are  dismantled  in  three  pieces, 
the  GO  ft.  boom,  the  motor  and  drums,  and 
the  steel  frame.  The  motor  and  drums  make 
the  heaviest  lift,  which  is  about  .5  tons.  Each 
derrick,  however,  is  rated  at  (5  tons  capacity 
when  using  a  "flat"  boom  and  \2  tons  when 
using  the  boom  at  an  angle  of  about  0-5°  from 
the  horizontal. 

Referring  to  the  accompanying  sketch ;  po- 
sition 1  shows  the  derricks  ready  to  begin 
work  of  erecting  two  floors,  position  1  shows 
the  derricks  ready  for  being  lifted  to  the  next 
level,  and  position  3  shows  their  location  after 
each  has  been  raised.  After  raising,  each 
derrick  has  to  erect  steel  in  that  area  which 
was  occupied  by  it  when  dismantled  for  being 


There  are  j  gangs  of  riveters  with  1  men 
in  each  gang.  About  400  rivets  are  driven  per 
gang  per  day.  The  riveters  were  started 
after  the  steel  had  been  set  for  the  first  (i 
stories  and  are  expected  to  complete  the  2:2 
stories  within  a  very  short  time  after  the  last 
steel  has  lieen  set.  The  total  numlier  of  men 
employed  is  •'il. 

The  lower  two  floors  contain  almut  1,100 
tons  of  steel  and  the  upper  floors  nm  about 
4.50  tons  each.  The  entire  work  contains 
0,000  tons.  Riveting  is  done  with  Chicago 
Pneumatic  Tool  Company's  hammers,  and  a 
Franklin  air  compressor  rated  at  105  cu.  ft_ 
free  air  per  minute,  furnishes  air  for  the  5 
gangs  at  100  llis,  pressure.  It  is  estimated 
That  the  cost  will  run  under  $6.00  per  ton. 
The  work  is  lieing  done  by  the  Modern  Struc- 
tural Steel  Co.,  of  Waukesha.  Wis.  Mr.  D, 
M.  Carr  is  superintendent  on   the  work. 

Puddle  Walls  for  Earthen  Dams  With 

a   Short    Discussion   of   Other 

Cores. 

Hv  w.  ii'uon.xN." 
In  lOii],  a  Board  of  Engineers,  consisting  of 
three  verv  prominent  members  ot  the  .Ameri- 
can Socie'tv  of  Civil  Engineers.  Messrs.  Croe^. 
Smith  &  Sweet,  were  calleil  in  to  report  on 
tlie  safety  01  the  proiiosed  extension  of  Ihe 
New  Croton  Dam.  Th:-  extension  was^  to  be 
of   earth,   with   a   ma--  >nry   core   wall   of   over 

"211!)  ralifornri   ?t,,   Denver,  Colo. 


ISO  ft.  in  heiglit.  L'nder  their  direction,  bor- 
ings were  made  in  several  earthen  dams  with 
concrete  and  masonry  core  walls  at  right 
angles  to  the  axis,  and  at  such  intervals  as  to 
show  that  in  almost  every  case  there  was  a 
continuous  water  ])lane  extending  from  the 
water  surface  of  the  reservoir  to  the  core 
wall,  and  on  the  down  stream  side  to  the  lower 
toe  having  a  maximum  inclination  of  20  per 
cent,  thus  showing  that  the  cores  were  not 
water  tight  and  not  effective  in  preventing 
water  from  passing  through  the  dam,  as  the 
dams  were  saturated  below  this  plane.  While 
this  seepage  may  he  low  and  have  no  power 
to  remove  any  particles  of  the  dam,  neverthe- 
less, it  is  a  source  of  danger  and  the  recom- 
mendation of  the  Board  to  substitute  a  ma- 
sonry dam  was  immediately  adopted. 

Commenting  on  this  finding,  Mr.  Sherman 
Gould,  M.  Am.  S.  C.  E..  in  the  Engineering 
Xcii'S.  Feb.  !l,  U)02,  says: 

It  is  to  be  feared  that  in  many  cases  the 
masonry  center  walls  of  earth  dams  are  built 
too  li,s?ht.  They  should  be  more  than  mere  dia- 
phrasms:  they  should  be  walls  in  fact  as  well  as 
in  name.  My  own  rule  is  to  give  the  center 
wall  a  linllom  Ihiekness  equal  to  one-quarter  of 
the  Kreatcst  depth  of  water  in  the  reservoir, 
and  to  draw  in  by  offsets  2  ft.  in  every  10  ft.  in 
iieight.  I  .should  never  voluntarily  reduce  this 
tluekness.  altllOu.^h  I  might  increase  it,  except 
l.terhaps  to  draw  in  more  rapidly  near  the  lop  in 
the  case  uf  a  \  i.r\'   hi^li  \sall, 

;\Ir.  R.  v..  Middleton,  M.  Inst.  C.  E..  Lon- 
don, in  the  same  Journ.il  says,  March  29,  1902: 

Where  masonry  alone  is  used,  should  there  be 
any  movomenl  in  the  bank,  the  wall  will  be 
fractured,  serious  leakage  may  take  place  and 
the  dam  be  so  nnieh  weakened  thereby  that  its 
unforeseen  destruction  may  result,  and  it  is 
exceedingly  difficult  to  make  a  thin,  or  even 
thick,    masonry   wall    perfectly   water-tight. 

An  earth  dam  built  at  Lynn,  Mass.,  in  1903, 
with  a  concrete  core-wall,  has  been  found  to 
leak  from  about  239,000  to  about  448,000  gals, 
per  day.  depending  on  the  water-level  of  the 
basin.  As  described  in  Engineering  Record  of 
March  7.  lOOS,  the  dam  i's  2,200  ft.  long,  45 
ft.  high.  52  ft.  wide  at  the  crest,  and  has  a 
core-w-all  of  concrete  4  ft.  1^  ins.  thick  at  the 
ton,  9  ft.  G  ins.  thick  at  the  bottom.  The  core- 
wall  contains  22,000  cu.  yds.  of  concrete.  It 
extends  to  a  depth  of  25  ft.  below  the  base  of 
the  dam.  The  front  face  of  the  wall  was 
plastered  with  1:1  mortar.  The  core-wall 
was  built  between  two  rows  of  G-in.  sheet 
piling,  driven  by  steam  hammer  in  the  bot- 
tom of  the  trench  to  a  depth  of  2G  ft.,  or 
about  18  ft.  below  the  bottom  of  the  concrete 
wall,  where  the  piles  brought  up  against  hard 
material.  The  earth  in  the  dam  "was  deposit- 
ed in  layers  and  puddled  or  rolled  where 
necessary."  The  slopes  of  the  dam  are  1% 
on  1  each  side.  The  fact  that  a  dam  with  a 
core-wall  of  the  thickness  described,  and 
plastered  as  it  was.  should  leak  is  significant 
of  the  untrustworthincss  of  concrete  or  ma- 
sonry core-walls  in   .general. 

The  other  strictly  .'\mcrican  types  of  dia- 
phragm walls  are:  Wood,  which  soon  rots; 
steel  plates,  of  which  there  are  but  two  ex- 
amples, Chollas  Height  and  Lower  Otay 
Dams,  both  in  California.  The  latter  dam  is 
of  loose  rock,  and  as  the  reservoir  has  never 
been  filled  since  its  completion,  there  are  but 
\ery    few   data   to  go   by. 

Up  to  the  present  time  British  engineers 
have  adhered  strongly  to  the  clay  puddle  core- 
walls  and  are  not  to  lie  convinced  that  the 
supporting  of  a  rigid  masonry  wall  with  a 
plastic  material  like  earth,  is  a  good  engineer- 
ing practice.  In  this,  they  are  supported  by 
manv  .American  engineers.  The  way  in  wdiicb 
masonry  or  concrete  core-walls  are  regarded 
by  luiglish  engineers  is  partly  expressed  by  the 
language  used  by  the  late  James  Mansergh. 
1".    R.   S..   when   President  Institution  of   Civil 
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Engineers,   in   an   address   to   the    Society,   in  outlying  masses  help  to  squeeze  out  its  surplus  was  cut  22  ft.  wide,  from  the  surface  to  bed- 

which  he  said:  water.     In  this  condition  clay,  no  matter  what  rock,  all  the  way  across  the  canon,  and  filled 

I  am  not  sure  that  such  a  core  may  not  be  its  original  character,  whether  it  he  a  "fat"  with  good  puddling  clay,  which  had  to  be 
made  from  end  to  end  of  an  earth  dam.  If  very  day,  subject  to  excessive  shrinkage,  or  a  clay  hauled  3  miles,  at  a  cost  of  $1  per  cu.  yd.  de- 
special  precautions  are  taken  by  well  rollins  the  which  readily  slacks  when  exposed  to  the  livered  on  the  dam.  This  was  well  rammed 
bank  to  Insure  that  unequal  settlement  or  weather,  will  mature  and  ripen  to  a  condi-  into  place,  aild  a  puddle  wall  of  it  carried  up 
surging  does  not  take  place.  1  have  never  yet  tion  where  it  will  neither  absorb  water  nor  from  the  surface  of  the  ground  to  the  top  of 
ventured  to  try  it,  but  if  I  do  not  get  nervous  as  permit  of  percolation  through  it.  Surface  the  dam.  its  thickness  gradually  diminishing 
I  grow  older,  I  may  some  day.  clays  and  soils  which  are  thoroughly  weathered  to  2  ft.  on  top.       The  puddle     wall     contains 

Indian  engineers,  however,  do  not  use  pud-  are  preferable  to  deep-seated  clays  in  beds  of  3,000   cu.   yds.,   and   the   backing  of   earth   on 

die  walls,  owing  to  the  scarcity  of  good  pud-  such  depth  as  to  have  undergone   few  of  the  either  side  contains   l-2,r)()0  cu.  yds.     The  cost 

dling  clay   and   the   presence  of   soluble  salts.  changes   produced    by   the   action   of    the   ele-  of    the    dam    was   $10,000.      The    puddle    wall 

They  prefer  to  make  the  dam  a  homogeneous  ments.     Mr.  Scliuylcr,  however,  says  that  fine  and  excavation  cost  $-1,000. 

whole    with    a    masonry   or    concrete    core    to  sand,   glacial   flour,   rock   dust,   or   any    finely-  The  following  description  of  the  Ashti  dam, 

prevent   burrowing   by    animals.     As   all   dirt  pulverized  non-plastic  material  is  really  pref-  taken  from  Mr.  IL  M.  Wilson's  Irrigation  in 

is    deposited    by    liand,    and    Indian    labor    is  crable  to  clay  as  core  material  for  a  hydraulic  India,   is   tvpical   of  most  tank   dams   in  that 

cheap,  they  can  do  this  at  small  cost.     With  fill  darn,  for  the  reason  that  when  settled  in  country: 

them  the  masonry  wall   is  growing  in    favor,  water  it  is  not  subject  to  shrinkage  or  further  The  site  of  the  dam  was  cleared  of  vegetation 

but  only  as  a  protection  against  vermin.  settlement,  and   is  practically     impervious     to  and  top  soil,  so  that  the  entire  structure  rests 

In    England   it   is   the   universal   practice   to  water  if  the  particles  are  fine  enough  to  pass  upon  a  firm  and  sound  foundation.    There  Is  no 

have  the  puddle  wall  along  the  center  line  of  a   100-mcsh   sieve.     A  combination  or  admix-  puddk-wall  proper,  but  a  puddle-trench,  10  ft. 

the  dam  and  vertically  over  the  puddle  trench,  ture  of  clay  and  fine  sand   is  still   better  and  wide,   was   excavated  down   to   a   compact,   im- 

so  as   to    form   with   it  a   water-tight   septum,  less  subject  to  shrinkage  than  pure  clay.  pervious  bed,  the  entire  length  of  the  dam,  and 

(extending   throughout   the   dam    from   below           It  is  not  necessary,  however,  to  have  one  of  was  filled  to  one  foot  above  the  natural  ground 

bed-rock  level  to  above  the  high-flood  level),  the  above  soils  for  a  core,  as  in  recent  experi-  surface.    This  filling  was  composed  of  two  parts 

which  is  designed  completely  to  intercept  any  ments    with    the    black    alkali     (carbonate    of  sand   and   three   parts   black   soil.     The   central 

infiltration  which  may  have  penetrated  so  far.  soda)    soils    of    California,    Professor    E.    W.  third  of  the  dam  is  built  up  of  selected  material 

The    following   are    the    sections    which    have  Hilgard   found  that  the  addition  of   1/10  per  of  black  soil,  extending  in  a  triangular  section, 

been  adopted   for  the  puddle  wall   for  certain  cent  of  carbonate  of  soda  will  make  clay  im-  60  ft-  wide  at  the  base,  to  the  crest  of  the  dam. 

works:     (1)   Dale  Dyke  dam,  top  width,  i  ft.;  pervious    and    convert    sandy   and    light    loamy  Outside  of  this  central  section  are  two  triangu- 

batters,  1  in   16,  givii.g  a  base  width  of  16  ft.  soils   into   a   tough    hardpan,   impenetrable   by  'ar  sections  of  brown  soil,  faced  with  1  to  15  ft. 

where  the  dam  is  96   ft.  high:   this  section  is  water,  so  that  by  a  little  care,  with  this  addi-  of  puddle  of  sand  and  black  soil.     On  the  inside 

very  light;     (2)    Vehar   dam,   Bombay  water-  tion   to   the   water   in   which     the     puddle     is  a  stone  paving  6  ins.  thick  is  laid  over  the  slope 

works   (in  this  particular  not  a  typical  Indian  mixed,    almost   any   material    is   available    for  to  resist  wave-action.     Across  the  river-bed  a 

dam),   too   width,    10   ft.;   batters   1   in   8;    (3)  ruddling.  trench  5  ft.  wide  was  excavated  along  the  entire 

The  Bann  and  Harelaw  dams,  top  width,  8  ft.          Table   I   shows  the   dimensions  of   some  of  length  of  the  dam  and  extending  100  ft.  into  the 

Rankine  states  that  the  thickness  of  the  the  principal  earthen  dams  with  puddle  cores  banks.  On  each  side,  this  trench  was  filled  with 
base  of  a  puddle  wall  should  be  about  %  of  entirely  through  the  dam.  As  the  height  concrete  and  connected  with  the  puddle  trench, 
its  height,  and  that  the  thickness  of  the  top  given  for  the  puddle  walls  includes  the  depth  '^'^e  Puddle  trench  was  curved  around  the  con- 
should  be  %,  or  %   that  of  the  base.  of  the  puddle  trench,  the  latter  can  be  easily  '='"«'-<^  w^-'  and  continued  across  the  river  at  a 

The  objects   of   placing  the   puddle   wall   in  found    bv    deducting   the   height   of   the    dam.  distance  of  20  ft.  from  the  concrete  wall  on  the 

the  center  of  the  dam  are:  (1)  To  make  it  in  The  puddle  walls  are  designed  on  the  formu-  up-stream  side.    This  work  having  been  finished 

vertical    continuation    of    the    puddle    trench ;  la  of  Rankine,  quoted  above :  '"  ^'■y  weather,  the  sand  of  the  river-bed  was 

(2)  To  diminish  its  amount  to  the  minimum; 

(3)  To  protect  it  from  the  action  of  the  res-  table  i— dimensions  OF  notable  dams  WITH  PUDDLE  CORES, 
ervoir  and  the  weather  and  from  damage  by  Height        Height  of 

vermin                                                                                                                                             of  dam.     puddle  wall.            Side  Slopes Top  width. 

The  disadvantages  of  this  position  are  :   ( 1 )  j,„^^a'-  o'^D-,-; /.'g                  »,  ff^^^i                       ,^,^f^                  ^^i 

It  may  be  distorted  or  broken  by  unequal  set-  stubden,    Ireland 6-3                     75  1  on  3                           1  on  2                         22 

tlement  of  the  embankment  on  each  side  of  it.  Lough    Island ..  l  on  2%                                                       .. 

and  during  its  own  settlement    which  wHl  be  ^^^^^^'^^S^W ::::::::::!?                  S  l^l                         1^1  ■                    30 

considerable   in   amount;    (2)    It   is  buried   out_  Rotten  Park,   England :       50                     55  1  on  3                          1  on  2                         20 

of  sight,  and  cannot  be  repaired  for  any  con-  UUey  Brook,   England 42                    54  1  on  3                         1  on  2     .                   25 

siderable    depth;     (3)     The    embankment    up-  vale  House,  England 47                     98  i'on'3                          1  o n  I                         is 

stream  of  it  may  be  saturated  to  an  undesir-  Llanefydd.    Wales 32                  154  1  on  3                         1  on  2                        JO 

able  extent.  Vehar,   India 84                     84  1  on  3                          1  on  2^4                      24 

If    this    latter   condition    occiirred,    and    for-  pjiarcities.     Cal 95                   135  1  on  3                          loni                         24 

tunately  it  hasn  t  yet,  we  would  have  the  pud-  gan  Andres.   Cal 93                   139  l  on  3%                       1  on  3                         24 

die  core  as  a   facing  supported  bv     two-thirds  Temescal,    Cal 95  S.5  l  on  4^  12 

of   the   dam^.  a   supposition   sufl^ciently  alarm-  ^an^ndi-o.^al . .  ••■•■■•--•     12=                  1^5  l  on  3                         1  on  2V|                    -8 

ing,  and   which  led  to  the  advocacy  of   slope  Mormon    Canyon,    Cal 45                    75  1  on  li«                      1  on  m                     6 

puddle   walls,   in   which   the   puddle   wall  has 

been    placed    on    the    up-stream    slope    of    the                                                                                        ^  .sluiced  out  of  the  way  by  confining  the  stream 

dam,   so   as   to    form   a   water-proof   covering           \"^    P"'"^'"^,  ^u     ,,7     u       ..  !i      norm    anu  ^irpptin.^  it  intn  narrow  rhannels  bv  loose 

to  it      The  advantasrp,  rlaimed   for  the  middle  ^outh   dikes   of   the   Wachusett  dam,   consisted  and   directing  it  into  nariow   channels  by  loose 

wall  in  thfs  nosition  are  tW      ,  n   I    wfll  set-  of  6-in.  layers  of  fine  loam  soil,  well  sprinkled  >ock  spur-walls  and  piers. 

le   regular  y^wL   the   up  s  ream   slopr        ')  ^"d  rolled.     Recent  experiments  to  determine  The  site  of  the  Cuyamac->   dam,  California. 

B!ing°ottt    u  face,  it  c'an  be  repai?e'd'at  in]-  the  permeability  of  this  type  of  earth  or  loam  was  one  which  had  all  the  surface  indications 

time    when    necessary;      (3)     It    renders    the  '^ore    in    an    earth    dam    have    been    made    by  of   solid   rock.     The   whole   surface   was  cov- 

«-l-,nl»  mass  n<  tVi,-  H-,m   a=  Hrv    nnH   thus  ns  means    of   a   Series    of   pipes    driven    into    the  ered   with   loose   granite   boulders,   and   before 

stable   Ts  Dossible  embankments   of    the    Wachusett    dikes.      The  sinking  test   pits,   preparations   and   plans  had 

The  objections  raised  to  it  are  that:     (a)  results    .s   reported   indicate   that     while     the  been  made  for  making  a  masonry  dam     The 

It   has   no   direct   connection   with   the   puddle  plane  of  saturation  on  the  reservoir  side  of    he  excavation    for      oundation    developed    a    bed 

trench,   and   thus   subsoil   water   is   not   inter-  1°^"^    core    was   level    with     he    water   in    the  ol  clay  instead  of  bed-rock  as  anticipated   and 

cepted  at  it  and  may  enter  and  soak  the  dam;  reservoir,    it   dropped    immediately   below   this  an  abundance  of  good  clay  being  found  in  the 

(b)    It  involves  the  construction  of  a  greatly  =°re  to  a  level  slightly  above  the  base  of    he  immediate      neighborhood,     the     P'ans     were 

increased    amount   of    puddle   work   compared  dam.     Weekly   measurements  proved  that  the  changed   and  an   earthwork   dam   wa.   built 

with   that  in   a  central   wall ;    (c)    It  is  liable  amount  of  water  draining  out  of  the  dike  was  A  puddle  trench   was  cut  under  the  cei^er 

to   be   washed   by   waves   in   the   reservoir,   to  not  in  excess  of  what  might  be  expected,  as  the  of  the  embankment,  and  the  c  ay  filling  built 

become  cracked  when  exposed  to  the  sun,  and  natural   drainage   from   precipitation     on     the  up  in  layers      The  embankment  has  a  base  of 

to  be  penetrated  by  vermin;    (d)    It  may  not  area  of  the  dike  itself.     No  masonry  or  con-  15  ft.,  inside  slope  of  2  to  1,  outside  s  ope  of 

be  able  to  stand  at  the  ordinary  slope  of  the  crete  core-wall  ever  built  in  an  earth  dam  can  1%    to   1    top   width    15    ft.     The   high-wa  er 

j^j^  show  better   results   than   these,  and   few   can  mark  is  fixed  at  5  ft.  below  the  top,  at  which 

In  some  works  the  puddle  wall  has  been  compare  with  them  in  the  absence  of  perco-  point  a  waste-way  50  ft.  wide  is  placed  at  one 
placed  between  the  up-stream  slope  and  the  lation  from  the  reservoir.  The  dike  type  of  side  The  water-  ace  of  .the  dam  is  covered 
center  fine  of  the  dam.  In  such  a  position  dam  is  undoubtedly  a  reliable  type  when  with  stone  riprap  laid,  dry  8  ms.  mhickness_. 
its  advantages  and  disadvantages  are  between  properly  made  with  suitable  materials  espe-  The  Monument  Creek  dam  is  situated  lo 
those  of  the  ones  described  above.  The  gen-  cially  whe.e  the  core  can  be  rlmced  out  of  miles  north  of  Colorado  Springs  at  an  ele- 
eral  opinion  of  English  engineers  is  much  in  the  available  material  and  deposited  under  yation  of  (,000  ft.  above  f^a  level.  It  is  8o5 
favor  of  the  central  position  for  the  puddle  water.  .  .  ft.  long  40  ft.  high  and  20  ft.  wide  on  top, 
wall,  but  Indian  and  American  engineers.  The  Mormon  Canon  dam,  California,  is  an  and  is  sloped  on  the  water  side  1  on  3,  on  the 
when  they  adopt  a  puddle  wall,  seem  to  pre-  earth  embankment,  75  ft.  high  from  its  bed-  outer  slope  1  on  2  The  water  line  is  7  ft. 
fer  pla'-ing  it  on  the  extended  slope,  in  order  rock  foundation  30  ft.  below  the  natural  sur-  below  the  crest  of  the  daiii  The  inner  face 
to  secure  greater  water-tightness  of  the  dam  face,  to  the  top.  Its  length  is  270  ft.  on  top.  of  the  dam  is  covered  vvith  a  clay  puddle- 
as  a   whole  Thickness  at  base,  136  ft.,  at  top,  6  ft.     The  wall  laid  on  the  slope,  with  a  horizontal  thick- 

Clay  is  usuallv  preferable  in  a  core  as  the  slopes  are   IVz   to   1   on  each  side.     A  trench  ness  of  50   ft.  at  the  base  and  10  ft.  at  top. 
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This  puddle  is  carried  down  to  bed-rock  in  a 
trench  14  ft.  deep,  at  the  inner  toe  of  the  dam, 
the  minimum  width  of  the  trench  being  5  ft. 
Over  the  puddle-wal!  is  laid  a  riprap  wall  of 
stone,  placed  with  care  by  hand.  The  outer 
half  of  the  dam  is  composed  of  coarse  gravel, 
rock  and  earth.  These  general  principles  must 
be  regarded  as  unexceptionable  in  earth-dam 
construction. 

From  the  foregoing  it  will  be  easily  seen 
that  the  puddle-wall  is  by  far  the  cheapest  and 
most  effective  core,  and  with  the  use  of  car- 
bonate of  soda,  good  puddling  dirt  is  available 
almost  everywhere.  Where  the  puddle  is 
placed  on  the  slope,  if  it  is  well  sprinkled  with 
saltpetre  before  rolling  it  will  not  crack  or 
wash  off  with  the  waves  or  heavv  rains.  This 
is  an  old  custom  among  the  French  peasantry. 
.\  rough  raft  of  heavy  timbers,  0,  8  or  10  ft. 
wide,  loosely  moored  along  the  face  of  the 
dam,  has  been  found  a  most  effective  protec- 
tion against  wave  action. 

Mr.  Clemens  Herschel,  M.  Am.  S.  C.  E., 
says  that  "pure  gravel,  just  as  it  comes  from 
the  gravel  pit  will  make  a  watertight  stop 
when  used  between  planks,  or  in  any  other  po- 
sition for  which  puddle  is  used,  as  far  as  my 
experience  goes,  better  than  clay  or  a  clay 
mixture  ever  did."  He  describes  gravel  as  "a 
natural  mixture  of  earth  and  pebbles,  of  vari- 
ous attributes  and  consistencies,  some  of 
which  are  good  for  building  dams  and  some 
not.  The  best  for  that  purpose  is  gravel  that 
will  puddle,  or  'binding  grave!.'  To  tell  wheth- 
er any  given  gravel  would  puddle  and  to 
judge  of  its  fitness  for  use  in  a  dam,  it  should 
be  mixed  with  water  in  a  pail  to  the  consist- 
ency of  moist  earth,  about  to  be  used  in  a  dam 
or  before  rolling.  If  on  turning  the  pail  up- 
side down  the  gravel  remained  in  the  pail  it 
was  fit  for  use,  but  if  it  dropped  out  it  should 
be  discarded." 

The  usual  Indian  test  for  puddle  dams  is  to 
dig  a  hole  2  ft.  square,  through  the  week's 
work,  then  fill  the  hole  with  water  and  note 
the  time  it  takes  to  disappear.  Good  puddle 
clay  four  days  after  depositing  should  cut 
like  a  cheese  and  show  no  air  spaces.  For 
protection  from  burrowing  animals,  a  6-in. 
layer  of  broken  stones  on  the  lower  slope  has 
been  found  sufficient  in  English  and  Indian 
<Iams. 

The  following  are  the  usual  specifications 
of  British  engineers  governing  the  construc- 
tion of  the  puddle  trench  and  core  in  an 
earthen  dam: 

POSITION  AND  EXTENT.  —  The  puddle 
trench  shall  ba  excavated  continuously  along 
the  centre  line  of  the  dam  and  shall  extend 
from  the  high-flood  margin  on  one  bank  to  that 
on  the  other  bank. 

DEPTH. — The  trench  shall  be  excavated  until 
sound  rock,  or  impervious  soil,  is  met  with,  and 
shall  be  carried  into  it  tor  a  minimum  depth  of 
1  loot.  It  shall  not  be  filled  until  it  has  been 
passed  by  the  Engineer  himself,  who  shall  care- 
fully consider,  by  taking  into  account  the  nature 
of  the  subsoils  passed  through  and  the  full 
supply  pressure  head  of  the  reservoir,  whether 
the  depth  is  sufficient  to  ensure  the  staunch- 
ness of  the  work.  (As  a  general  guide  it  may 
he  stated  that,  where  sound  rock  is  not  met 
with  but  compact  subsoils  exist,  the  depth  of 
the  trench  shall  not  be  less  than  half  the  full- 
supply  pressure  head  of  the  reservoir  at  the 
point  considered,  and,  where  the  subsoils  are 
less  compact,  the  depth  shall  not 'be  less  than 
that  pressure  head.  In  both  these  cases  the 
bottom  of  the  puddle  trench  shall  be  carried 
for  at  least  one-tenth  of  that  pressure  head 
into   sound,    retentive   clayey   material.) 

The  puddle  trench  shall  not  be  continued  be- 
low the  foundation  of  the  outlet  culvert,  but 
where  that  is  crossed  at  a  lower  level,  shall  be 
replaced  by  a  concrete  trench  well  keyed  into 
the  puddle  at  its  flanks. 

The  puddle  trench  shall  be  replaced  by  a  con- 
crete trench  when  the  pressure  head  is  great 
and  the  sub-strata  are  of  fissured,  hard  ma- 
terial, as  the  Engineer  by  written  order  may 
direct.  The  concrete  shall  be  laid  and  consoli- 
dated as  specified. 

SIDE-SLOPES. — The  ratio  of  the  side-slopes 
shall  be  determined  by  the  Engineer  from  a 
consideration  of  the  nature  of  the  soils  through 
which   the   trench   passes,   but   in   no   case   slaall 


it  be  less  than  1  in  S  in  rock,  nor  less  tlian  1  in 
4  in  soils,  nor  greater  than  is  necessary  to 
ensure  stability  of  the  sides  of  the  trench  until 
it  is  filled  in.  The  side-slopes  shall  be  steepest 
at  the  base  and  flattest  at  the  ground  level,  and 
nowhere  .shall  they  be  taken  out  vertically. 
Shoring  shall  not  be  reverted  to  if  it  can  be 
possibly  avoided,  but,  where  it  is  necos.sary,  it 
siiail  be  made  in  short  lengtlis  with  slopes 
battering  not  less  than  1  in  S,  and  the  trench 
shall  be  rapidly  filled  in. 

BOTTOM-WIDTH.— The  bottom-width  of  the 
trench  shall  not  be  less  than  one-eiglith  of  the 
full-supply  pressure  head  plus  3  feet,  nor  less 
than  6  feet.  It  shall  be  taken  out  level  in  cross 
section,  except  where  a  key  trench  shall  be 
ordered  and  shall  not  have  any  vertical  steps 
in  longitudinal  section,  all  changes  of  level 
being  effected   by  gentle  slopes. 

KEY  TRENCH.— If  there  is  fissured  rock  at 
the  bed  of  the  puddle  trench,  a  key  trench,  not 
less  than  3  feet  wide,  shall  be  excavated  along 
the  entire  line  of  the  dam,  and  shall  extend, 
both  vertically  and  horizontally,  into  sound  rock. 
It  shall  be  filled  with  fine,  rich  concrete  in 
well-rammed  4-in.  layers  constructed  at  once, 
one  on  top  of  the  other,  until  the  whole  key  is 
completed,  and  on  this  filling  a  concrete  wall 
shall  be  carried  up  at  least  2  feet  above  the  bed 
of  the  main  trench,  and  shall  be  finished  off 
with  battering  sides  and  a  smooth,  rounded  top. 

RIVER  CROSSING  CONCRETE  WALL.— At 
the  river  crossing  the  puddle  trench  shall  be 
replaced  by  a  concrete  wall  whose  foundations 
shall  be  carried  at  least  2  feet  into  perfectlj 
sound  unfissured  rock,  and  whose  superstructure 
shall  be  raised  to  a  height  not  less  than  one- 
eighth  of  the  full-supply  pressure  head.  The 
side-slopes  of  the  superstructure  shall  be  faced 
with  masonry,  and  shall  batter  not  less  than 
one-eighth;  its  top-width  shall  not  be  less  than 
6  feet,  and  sliall  be  finished  oft  with  a  longi- 
tudinal key  recess  to  secure  proper  union  with 
the  embankment.  The  concrete  wall  shall  be 
continued  well  into  the  natural  banks  of  the 
river,  and  shall  be  well  keyed  into  the  puddle 
trench,  which  shall  be  thickened  out  to  overlap 
it  en  both  sides  for  a  distance  not  less  than 
one-quarter  of  the  full-supply  pressure  head. 
The  concrete  wall  shall  be  constructed  with 
smootli  sides,  plastered  with  mortar  or  luted 
with  clay,  and  small  vertical  pilasters  and 
recesses  shall  be  formed  on  its  sides  so  as  to 
make  it  key  thoroughly  with  the  earthwork  of 
the  dam.  On  the  down-stream  side  of  this  wall 
shall  be  constructed  a  drain  leading  to  the  rear 
drain. 

MINOR  DRAINAGE  CROSSINGS.— At  these 
the  puddle  trench  shall  be  deepened  and  wid- 
ened, or  shall  have  a  key  trench  constructed  at 
its  base,  or  shall  be  replaced  by  a  concrete  wall, 
as  the  Engineer  shall  direct  in  writing  after 
taking  into  consideration  the  depth  of  the  full- 
supply  pressure  head  and  the  nature  of  the 
subsoils. 

SPRINGS  IN  THE  TRENCH.— All  large 
springs  in  the  trench  shall  be  led  into  pipes  to 
its  down-stream  side,  and  shall  be  carried  up 
with  the  trench  filling.  When  the  trench  filling 
has  reached  a  sufficient  height,  the  pipes  shall 
be  carefully  plugged  with  fine  cement  concrete. 
Small  quantities  of  water  shall  be  carefully 
drained  off  so  as  not  to  affect  the  filling  of  the 
trench  in  any  way. 

MATERIAL  FOR  FILLING.— The  material  to 
be  employed  for  filling  shall  be  the  most  re- 
tentive clay  procurable  within  one-half  a  mile 
of  the  site;  it  shall  be  quite  free  from  vegetable 
or  slushy  matter  and  earth  impregnated  with 
salt,  and  shall  not  be  liable  to  deterioration  by 
the  infiltration  of  water.  It  shall  not  be  mixed 
with  gritty  soils  or  with  sand. 

METHOD  OF  FILLING.— Just  before  filling  is 
commenced  the  sides  and  bottom  of  the  trench 
shall  be  slightly  roughened,  so  that  the  new 
material  may  unite  perfectly  with  the  natural 
soil.  Where  the  bed  of  the  trench  is  not  rock  or 
other  hard  material,  it  shall  be  swept  and 
washed  free  from  dust,  etc.  The  bed  having 
been  thus  prepared,  shall  be  wetted  and  the 
first  layer  of  the  filling  material,  which  shall 
have  been  made  into  stiff  plastic  balls,  shall  be 
thrown  on  to  the  bed  and  trodden  so  as  to 
secure  a  perfect  junction  with  It.  The  rest  of 
the  _  filling  shall  be  constructed  in  layers  not 
exceeding  3  ins.  in  thickness  and  these  shall  be 


smoothened  and  then  thoroughly  consolidated 
by  ramming  or  by  rolling  with  heavy  rollers, 
and.  after  their  completion,  they  shall  be  wetted 
slightly  to  receive  and  unite  with  the  next 
layer.  The  material  of  the  filling  shall  be  only 
slightly  damp,  and  all  clods  in  it  shall  be  broken 
up.  The  surface  of  the  layers  shall  rise  down- 
stream at  an  inclination  of  about  1  in  6.  At 
vertical  and  horizontal  intervals  and  breaking 
joint  with  each  other  sliall  be  excavated  wedge- 
shaped  trenches,  3  feet  wide  at  top  and  1  foot 
deep,  and  these  shall  be  refilled  with  the  clayey 
material  and  thoroughly  rammed  before  the 
upper  layers  are  constructed. 

Where  sand  pockets  occur  at  the  up-stream 
side  of  the  trench,  they  shall  be  excavated  out 
just  before  the  filling  reaches  them,  and  the 
filling  shall  be  thoroughly  worked  into  the  cavi- 
ties thus  formed.  If  much  sand  is  met  with, 
the  trench  shall  be  widened  on  the  up-stream 
side  to  such  an  extent  as  the  Engineer  may 
direct. 

The  filling  shall  be  continued  until  the  trench 
is  completely  filled,  and  for  2  feet  above  the 
ground  surface,  this  upper  part  being  con- 
structed together  with  the  embankment  on  each 
side,  and  thereafter  the  embankment  shall  be 
carried  uniformly  over   it. 

If  the  construction  of  the  embani^ment  is  not 
at  once  to  be  undertaken,  the  puddle  shall  be 
covered  with  2  feet  of  soil  to  prevent  it  from 
cracking — for  the  same  reason  the  layers  of  the 
puddle  trench  filling  shall  be  constructed,  one 
on  top  of  the  other,  as  rapidly  as  possible. 

FUDDLE  TRENCH  DRAIN.— When  such  a 
drain  has  been  designed,  it  shall  be  carefully 
constructed  of  the  specified  dimensions  in  a 
trench  excavated  in  the  main  bed  of  the  puddle 
trench  and  founded  throughout  on  an  unyield- 
ing foundation,  and  shall  have  a  continuous 
longitudinal  slope  to  its  outfall,  whicli  sliall  be 
continued  across  all  depressions  in  the  puddle 
trench.  The  walls  and  covering  slabs  shall  be 
constructed  of  as  long  stones  as  possible,  laid 
in  mortar,  with  half  inch  dry  joints  at  Intervals 
of  5  feet  Intermediate  with  each  other  at  the 
bed  and  sides.  The  whole  shall  be  surrounded 
with  dry  material  (in  accordance  with  a  de- 
tailed drawing)  and  this  shall  be  carefully  cov- 
ered v/lth  the  material  of  the  trench  filling  for 
a  depth  not  exceeding  3  feet.  After  the  whole 
drain  has  been  completed,  it  shall  be  tested  with 
water  to  see  that  it  is  perfectly  free  from  ob- 
structions, and,  when  this  has  been  proved  to 
be  the  ease,  the  filling  of  the  main  trench  shall 
be  resumed  and  completed.  Should  the  flow  be 
obstructed,  I  he  defective  part  shall  be  cut  out 
and  properly  remade. 

Wherever  the  nature  of  the  ground  permits, 
the  drain  shall  be  led  out  of  the  dam  and  al- 
lowed to  discharge  into  the  natural  drainage 
channels,  and  shall  in  this  case  be  constructed 
in  sections  independent  of  each  other,  and  each 
starting  at  least  5  feet  down-stream  of  the  end 
of  the  upper  section. 


Record  for  Ladder  Dredges. — The  Mar- 
mot of  the  Pacific  Division,  Panama  Canal, 
dredging  fleet  broke  all  records  for  the 
daily,  weekly  and  monthly  output  of  ladder 
dredges  in  the  Canal  service  during  De- 
cember. The  output  for  the  month  was 
219,795  cu.  yds.;  for  the  best  week  of  6 
working  days,  47,693  cu.  yds.,  and  for  the 
best  day — Dec.  14 — 8,569  cu.  yds.  The  out- 
put for  the  best  10-day  period  during  the 
month  was  77,838  cu.  yds.,  or  an  average  of 
7,783.8  cu.  yds.  a  day;  for  a  2S-day  period. 
183,163  cu.  yds.  The  average  per  working 
day  over  the  whole  month  was  7,326  cu. 
yds.  The  above  figures  are  based  upon 
place  measurement.  The  dredge  was  work- 
ing the  entire  month  in  the  approach  chan- 
nel to  the  site  of  the  new  docks  at  the 
Pacific  entrance  to  the  Canal,  excavating 
earth  to  a  depth  of  31  ft.  below  low  tide. 
The  crew  set  deliberately  to  work  on  Dec. 
1  to  exceed  all  previous  records,  and  by 
request  of  the  men  themselves,  the  dredge 
was  kept  at  work  every  day  in  the  month, 
excepting  Christmas  day.  All  the  dredges 
work  night  and  day.  The  best  previous 
record  for  old  French  ladder  dredges  was 
made  by  the  Atlantic  Division  dredge.  No. 
5,  in  July,  1909,  which  excavated  176,082 
cu.  yds. 
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Important  Projects  of  River  and  Har- 
bor    Improvement     Provided     for 

in  the  Federal  Law  of  1910.* 
It  is  believed  that  the  present  interests  in 
matters  relatine  to  the  improvement  ol  the 
waterways  of  the  country  is  such  that  some 
interest  mav  be  taken  in  the  foUowmg  notes, 
prepared  mainly  from  official  reports  of  offi- 
cers of  the  Corps  of  Engineers. 

The  River  and  Harbor  Act  which  was 
signed  bv  President  Taft  on  June  2;'.  li\  «• 
contained  appropriations  aggregatnig  $ll.3-!i,- 
113  50  and  authorized  an  additional  sum  ot 
$10.(;iS.COr)  to  be  pledged  on  contracts.  Of 
the  funds  appropriated  or  authorized,  ?'J;),- 
593  liiO  will  l>c  used  in  prosecuting  proj- 
ects which  had  been  previously  commenced, 
$••'454,110  will  be  expended  for  maintenance 
of'  138  works  already  completed,  while  the 
balance  of  $23.O00,44f*..5O  will  be  expended  111 
work  upon  175  new  projects.  In  addition  to 
the  453  new  and  old  projects  for  which  pro- 
vision is  made  in  this  act,  there  arc  many 
other  works  now  under  way  for  wOiich  the 
funds  previously  provided  are  sufficient  to 
cover  the  work  which  can  be  done  during  the 
next  year. 

One  feature  which  distinguishes  tins  act 
from  others  which  have  preceded  it,  is  the 
adoption  of  a  policy  which  indicates  the  in- 
tention of  Congress  to  provide  funds  at  rates 
sufficient  to  insure  the  completion  of  the  most 
important  projects  within  a  definite  and  re?- 
sonable  number  of  years.  For  example  the 
act  adopts  a  new  project  for  the  Ohio  Kiyer 
"with  a  view  to  the  completion  of  such  im- 
provement within  twelve  years;"  for  the  Up- 
per Mississippi  River  "with  a  view  of  com- 
pletino-  said  improvement  withm  a  period  ot 
twelve  years:"  for  the  Mississippi  River,  be- 
low tbe'mouth  of  the  Missouri,  and  above  the 
mouth  of  the  Ohio,  "with  a  view  to  comple; 
tion  within  twelve  vcars :"  for  the  Mississippi 
River  below  the  Ohio  River  "with  a  view  to 
completion  within  twenty  vcars;"  for  a  deep- 
er channel  to  Mobile  "with  a  view  to  com- 
pletion within  four  years."  etc.  Such  a  pro- 
vision is  of  service  to  the  engineers  charged 
with  the  execution  of  the  work,  since  it  au- 
thorizes such  a  disposition  of  the  funds  ap- 
propriated as  will  lead  to  the  maxmium  econ- 
omy assuming  tb.at  Congress  has  practically 
pledged  itself  to  provide  funds  at  the  rates 
necessary  to  insure  completion  of  the  proj- 
ects within  the  periods  stated.  In  the  oast, 
the  funds  have  not  generally  been  provided 
at  rates  necessary  for  economical  prosecution 
of  the  works. 

The  interest  of  the  Federal  Government  in 
the  improvement  of  waterways  arises  from 
•'the  commerce  clause"  of  the  Constitution, 
and  until  recently  no  ground  %vas  advanced 
for  improvement  bv  the  Federal  Government 
except  the  necessities  of  commerce  All  plans 
of  improvement  have  been  thus  limit'^d.  The 
act  of  March  3,  1009.  however,  prescribed : 

That  every  report  submitted  to  Congi'pss  In 
pui-suance  of  this  section,  in  addition  to  full 
information  regarding  the  present  and  prospec- 
tive commercial  importance  of  the  project  cov- 
ered by  the  report,  and  the  benefit  to  commerce 
likely  to  result  from  any  proposed  plan  of  im- 
provement, shall  contain  also  such  data  as  It 
may  be  practicable  to  secure  regarding  (first) 
the  establishment  of  terminal  and  transfer  facili- 
ties, (second)  the  development  and  utinzation  of 
water  power  for  industrial  and  commercial  pur- 
poses, and  (third)  such  other  subjects  as  may 
be  properly  connected  with  such  project:  Pro- 
yided  further.  That  in  the  investigation  and 
study  of  these  nuestions  consideration  shall  be 
given  only  to  their  bearing  upon  the  improve- 
ment of  navigation  and  to  the  possibility  and 
desirability  ot  their  being  co-ordinated  in  a  logi- 
cal and  proper  manner  with  improvements  for 
navigation  tc  lessen  the  cost  of  such  improve- 
ments and  to  compensate  the  Government  for 
expenditures  made  in  the  interest  of  navigation. 
In  compliance  with  this  law,  the  related 
subjects  mentioned  in  the  act  are  now  given 
very  careful  consideration  in  connection  with 


•l->om  a  paper  bv  Capt.  E.  N.  .Johnston,  Corps 
of  Kngineers.  U.  S.  A.,  in  •■  Professional  Me- 
moirs," January-March,  1911. 


all  proposed  improvements.  For  e.xain])le,  in 
the  case  of  canalization  schemes  consideration 
is  given  to  the  possibility  of  an  ultimate  sav- 
ing by  the  construction  of  high  dams  and  the 
development  and  sale  of  water  power,  etc. 

.\n  instance  of  this  is  found  in  the  'revised 
project  adopted  by  the  1910  act,  for  the  Mis- 
sissippi River  between  Minneapolis  and  St. 
Paul.  That  portion  of  the  river  has  been  un- 
der improvement  under  a  project,  adopted 
many  years  ago,  involving  two  locks  and 
dams  -ivith  lifts  of  13  ft.  each,  to  provide  a 
C-foot  navigable  depth.  Under  the  authority 
granted  by  the  act  of  1909,  a  careful  study 
was  made  of  the  possibility  of  reducing  the 
ultimate  cost  to  the  United  States,  and  at  the 
same  time  conserving  the  water  power.  This 
resulted  in  a  recommendation  to  Congress 
that  the  lift  of  the  lower  dam  be  increased  to 
,30  ft.,  thus  making  possible  a  water-power 
development  of  about  15  000  bp.  The  original 
project  was  ample  in  all  respects  for  present 
or  reasonably  prospective  navigation,  and  to 
complete  the'  canalization  bv  means  of  the 
hieh  dam  will  cost  $'230,000  more  than  by 
completing  the  lower  dam  with  a  lift  of  13  ft. 
However,  the  newly  adopted  project  will 
nrovidc  a  depth  of  at  least  9  ft.,  instead  of  G 
ft.,  from  the  site  of  the  lower  dam  Cncar 
Minncliaba  Falls'!  to  Minneapolis,  thus  af- 
fordiiip-  increased  facilities  for  navigation. 
The  additional  cost  of  the  project  will  be  re- 
covered in  a  short  time  from  the  sale  of  the 
power  which  will  be  created  by  the  high  dam. 
The  water  power  will  be  conserved  and  there 
will  be  a  perpetual  surplus  revenue  for  the 
Government.  In  this  connection,  it  mieht  be 
remarked  that  the  interest  of  the  Federal 
Government  in  the  waterways  of  the  country 
extends  only  to  their  control  in  the  interest  of 
navisation.  The  Federal  Government  has  nn 
possessory  interest  in  the  water  power  created 
by  dams  constructed  by  interests  other  than 
the  Federal  Government  itself.  Under  our 
present  form  of  Government  the  control  of 
the  water  power  pertains  to  the  individual 
States;  however,  when  the  power  is  created 
as  a  result  of  expenditures  made  bv  the  Unit- 
ed States  the  case  is  dififerent;  the  Govern- 
ment owns  the  power  thus  created  and  can  tise 
it  or  dispose  of  it  the  same  way  as  any  in- 
dividual owner. 

New  York  Harbor.— One  of  the  costly  proj- 
ects adontcd  by  the  present  act  is  that  which 
initiates  tlie  work  of  construction  of  a  deep- 
water  harhor  in  Jamaica  Bav.  Long  Island, 
the  entrance  being  through  Rockaway  Inlet. 
The  work  is  to  be  undertaken  by  the  United 
States  in  co-operation  with  the  city  of  New 
York.  It  has'  been  stated  that  in  ten  years 
Ihc  available  sites  for  wharfage  around  Man- 
liattan  and  upper  New  York  Bay  will  be  ex- 
liausted.  The  new  harbor  will  provide  for  a 
very  great  extension  of  wharfage.  The  proj- 
ect adopted  provides  for  the  excavation  of  an 
entrance  channel  18  ft.  deep  and  500  ft.  wide 
through  Rockawav  Inlet,  its  enlargement 
whcn'needed  to  .30  ft.  deep  and  ],.500  ft.  wide, 
and  the  excavation  of  a  main  channel  in  the 
bav  30  ft.  deep  by  1.000  ft.  wide  and  over  S 
miles  long,  aagregating  70.000.000  cu.  yds.  of 
excavation.  This  amount  is  not  far  from  the 
anir.unt  of  excavation  necessary  in  the  famous 
Culebra  Cut  of  the  Panama  Canal  from  the 
date  upon  which  work  was  commenced  by  the 
ITnitcd  States.  The  proiect  also  includes  an 
east  and  a  west  jetty.  7,000  ft.  and  10,000  ft. 
in  length,  respectively,  to  be  constructed  if 
experience  indicates  their  necessity.  In  addi- 
tion to  the  above  work,  which  will  be  done 
bv  the  United  States  at  a  total  cost  of  $7.- 
430,000,  the  city  of  New  York  is  to  build  piers 
and  bulkheads'  along  the  main  channel,  the 
estimate  of  cost  of  the  work  to  be  done  even- 
tually bv  the  city  aggregating  about  $()9,000.- 
000,  'including  the  cost  of  land  reclamation, 
concrete  bulkheads.  112  piers  of  the  Chelsea 
type,  etc. 

The  Hudson  Rhcr.—The  portion  of  the 
Hudson  River  which  has  been  under  improve- 
ment by  the  United  States  Government  is 
that  portion  about  28  miles  long  between  Cox- 
sackie  and  the  State  dam  above  Troy.  Before 
imnrovemcnt  there  was  a  channel  0%  ft.  deep 
up'  to   .Albany,  fi  ft.  deep  to  Troy,  and  about 


5  ft.  to  the  State  dam.  This  dam  is  provided 
with  a  small  lock,  28  by  130  ft.,  with  a  depth 
of  4V6  ft.  on  the  lower  miter  sill.  As  a  re- 
sult of  the  work  of  improvement  there  is  now 
a  channel  12  ft.  deep  at  mean  low  water  with 
a  least  width  of  190  ft.  from  Coxsackie  to 
Troy,  and  a  depth  of  11  ft.  with  a  least  width 
of  75  ft.  to  within  a  short  distance  of  the 
State  dam.  This  improvement  upon  original 
conditions  has  been  effected  by  dredging,  rock 
removal,  the  construction  of  training  dikes, 
etc.  The  .State  dam  is  too  low  lo  provide  a 
sufficient  depth  over  the  lower  miter  sill  of 
the  lowest  lock  of  the  .Slate  Barge  Canal,  the 
terminus  of  which  is  at  Waterford,  about  2% 
miles  above  the  dam.  Immediately  below  the 
dam  is  a  rock  ledge  with  only  about  AVz  ft. 
of  water  over  it.  The  full  value  of  the  work 
now  under  way  by  the  State  of  New  York 
cannot  he  realized  unless  this  portion  of  the 
Hudson  River  is  still  further  improved.  The 
act  of  1910  adopts  a  new  project  which  in- 
cludes the  construction  by  the  Federal  Gov- 
ernment of  a  new  lock  and  dam  to  cost  about 
$.540,000;  the  removal  of  the  old  State  lock 
and  dam;  about  7,000,000  cu.  yds.  of  dredg- 
ing; about  400„000  cu.  yds.  of  rock  removal, 
and  the  construction  of  dikes  and  training 
walls.  The  imnrovements  above  outlined  arc 
designed  to  afford  a  channel  at  least  12  ft. 
deep  at  all  stages  of  the  river  up  to  Water- 
ford,  the  channel  to  be  400  ft.  wide  below 
Troy  Cwith  harbor  basins  at  .Mbanv  and' 
Troy)  and  200  ft.  wide  from  above  the  new 
<Iam  to  Waterford.  The  entire  work  is  esti- 
mated to  cost  $5,186,064. 

Norfolk  Harbor. — Norfolk  PTarbor  has 
been  under  imnrovement  since  about  1876. 
when  the  available  depth  was  about  20  ft.  and 
when  the  value  of  the  exports  was  about  $6.- 
000,000  per  annum.  The  latest  work  done 
has  been  under  a  project  adopted  by  Con- 
cress  in  1907,  which  provided  for  a  channel 
30  ft.  deep,  which  will  be  completed  in  1911. 
The  value  of  exports  has  greatly  increased  in 
thirty  years,  being  now  about  $600,000,000. 
^howins  the  advantase  commerce  has  taken 
of  the  increased  facilities.  The  total  cost  of 
all  work  ever  done  by  the  Government  at 
Norfolk  (including  the  amount  required  to 
complete  the  30-ft.  project")  is  about  $3,000,- 
000.  which  is  about  0.5  per  cent.of  the  value  of 
the  commerce  for  a  single  year.  The  act  of 
1910  adopts  a  proiect  for  a  channel  .35  ft. 
deep  and  400  ft.  wide  from  the  ocean  to  the 
Navy  Yard  at  Norfolk,  and  25  ft.  deep  and 
300  ft.  wide  for  some  distance  in  the  south- 
ern branch  of  the  Elizabeth  River  above  the 
Navy  Yard.  This  new  .35-ft.  project  will  in- 
volve the  excavation  of  about  10.000.000  cv 
yds.  and  will  cost  about  $1,712,500.  It  will 
nive  Norfolk  an  entrance  channel  of  the  same 
depth  as  has  recently  been  provided  for  Bal- 
timore and  as  will  soon  be  completed  for  Bos- 
ton. The  40-ft.  Ambrose  Channel  to  New 
York  is  already  completed  to  a  depth  of  40- 
ft.  for  a  width  of  more  than  1,000  ft.:  its 
width  when  entirely  completed  will  be  2.00O 
ft. 

The  Delai^'iire  7? /;•(•;•— For  tlie  Delaware 
River  the  act  of  1910  adopts  two  new  proj- 
ects. The  work  already  done  between  Tren- 
ton and  Philadelphia  has  been  confined  to  the 
removal  of  shoals  to  provide  a  channel  with  .a 
depth  of  7  ft.  over  a  width  of  200  ft.  Under 
the  new  project  a  depth  of  12  ft.  will  be  ob- 
tained at  a  cost  of  about  $360,000.  The  work 
will  include  about  1,100,000  cu.  yds.  of  dredg- 
ing and  the  construction  of  dikes  to  concen- 
trate the  currents. 

Up  to  Tune  30.  1909,  the  Government  had' 
dredged  .about  58.000,000  cu.  yds.  from  the 
portion  of  the  Delaware  River  at  and  below 
Philadelphia,  thus  obtaining  a  channel  30  ft. 
deep  by  600  ft.  wide.  Philadelphia  has  a  val- 
uable and  rapidly  increasing  commerce  which 
cannot  be  succes'sfully  handled  in  the  present 
depth  of  30  ft.,  many  vessels  being  compelled 
to  load  to  less  than  their  full  capacity.  The 
foreign  commerce  of  Philadelphia  for  1909 
was  valued  at  $1.58,000.000.  The  new  project 
is  for  a  channel  35  ft.  deep  and  800  ft.  wide 
with  increased  width  at  the  bends  from  Phila- 
delphia to  the  sea.  This  will  involve  the  ex- 
cavation of   about   73,000.000  cu.   yds.   of  soft 
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material  and  53,000  cu.  yds.  of  rock,  an 
amount  of  excavation  approximately  equal  to 
that  of  the  Culebra  Cut  of  the  Panama  Canal. 
Dikes  will  be  built  to  control  the  tidal  flow 
and  thus  assist  in  maintaining  the  channel. 
Of  the  03  miles  between  Philadelphia  and  the 
35-ft.  depth  in  Delaware  Bay.  dredging  will 
have  to  be  done  throughout  all  but  5  miles. 
The  new  project  is  estimated  to  cost  about 
$11,000,000  and  will  probably  require  about  six 
.\ears  to  complete,  if  funds  are  appropriated 
in  sufficient  amounts  at  the  proper  time. 

Charleston  Harbor. — previous  to  the  im- 
jirovcment  by  the  Government  of  the  entrance 
to  the  harl)o'r  of  Charleston,  S.  C  the  great- 
est depth  over  the  bar  was  12  ft.  By  the  con- 
struction of  a  north  jetty  and  a  south  jetty, 
.'i  miles  and  4  miles  lon.g,  respectively,  and  by 
auxiliarv  dredging  a  channel  with  a  depth  of 
■2(i  ft.  and  width  of  GOO  ft.  has  been  obtained. 
This  channel,  after  it  leaves  the  outer  ends 
of  the  jetties,  is  not  in  exact  prolongation  of 
the  jetty  channel,  because  of  the  formation 
of  a  shoal  formed  by  material  scoured  from 
between  the  jetties.  The  new  project  pro- 
vides for  the  formation  by  dredging  of  an 
entrance  channel  28  ft.  deep,  500  ft.  wide  be- 
tween the  jetties  and  1,000  ft.  wide  bevond 
them,  thus  straightening  out  the  outer  portion 
of  the  channel  over  the  bar.  The  work  in- 
volves about  2.400.000  cu  yds.  of  dredging 
estimated  to  cost  about  $371,000.  Resides  the 
advantages  to  commerce,  this  increased  depth 
will  be  of  advantage  in  connection  with  the 
Charleston  Navy  Yard. 

St.  Johns  River. — In  1870.  there  was  a  depth 
on  the  bar  at  the  mouth  of  the  St.  Johns 
River,  Florida,  of  only  G  ft.  at  mean  low  wa- 
ter. In  ISSO,  work  was  begun  on  a  project 
which  included  the  construction  of  two  long 
jetties  converging  from  the  opposite  shores  at 
the  mouth  of  the  river  until  near  the  bar  and 
ihen  extending  parallel  to  each  other  and 
l.GOO  ft.  apart  across  the  bar.  The  jetties 
have  been  built  to  lengths  of  13,000  and  11,000 
ft.,  various  training  walls  and  cut-off  dams 
have  been  built  in  the  river  proper^  below 
Jacksonvlille,  and  certain  dredging  in  the 
river  has  leen  done.  As  a  result,  there  is  a 
stable  channel  at  least  24  ft.  deep  from  Jack- 
sonville 27  miles  to  the  ocean.  This  depth 
was  obtained  across  the  bar  by  scour  unaided 
by  dredging,  the  increase  of  depth  across  the 
bar  being  about  18  ft.  Tlie  commerce  of  Jack- 
sonville has  increased  from  lOG'OOO  tons  in 
K^07  to  2.-W0.O0O  tons  in  1007.  The  act  of 
1010  adopts  a  project  for  obtaining — by  about 
10,750,000  cu.  yds.  of  dredging.  300,000  cu. 
yds.  of  rock  removal,  and  the  eonstructinn  of 
training  walls — a  channel  to  Jacksonville  30 
ft  deep  by  300  ft.  wide,  estimated  to  cost 
$2,852,000. 

Mobile  Harbor. — Before  improvement,  the 
cliannel  to  jNIobile  had  an  available  depth  of 
■only  8  ft.  By  1880,  a  depth  of  13  ft.  had  been 
obtained.  In  1900,  a  draft  of  between  23  and 
24  ft.  could  be  carried  over  the  shoalest  part 
of  the  dredged  channel  in  Moliile  Bay,  while 
over  the  bar  at  the  entrance  to  the  bay  the 
depth  ranged  from  30  to  35  ft.  where  before 
improvement  there  was  only  23  ft.  The 
dredged  channel  up  to  Mobile  is  .33  miles 
long.  Since  1899,  more  than  15,000,000  cu. 
yds.  of  dredging  has  been  done  and  many 
snags  and  logs  have  been  removed.  The  new 
project  adopted  by  the  1910  River  and  Har- 
bor Act  provides  for  a  channel  27  ft.  deep, 
200  ft,  wide  in  Mobile  Bay  and  300  ft.  wide 
in  the  river,  with  a  turning  basin  at  the  upper 
end.  This  will  require  dredging  amounting 
to  about  23,000.000  cu.  yds.  It  is  estimated 
that,  including  the  cost  of  construction  of  two 
Tiew  hvdraulic  pipe-line  dredges,  the  cost  will 
l)e  about  $1,800,000.  It  is  expected  that  ex- 
port business  will  increase  with  an  improved 
channel  and  heavy  shipments  of  coal  will 
probably  result  from  the  completion  of  the 
canalization  of  the  Black  Warrior,  Warrior, 
and  Tomhigbee  rivers,  which  work,  involving 
the  construction  of  19  locks  and  dams,  will 
probably  be  completed  within  a  few  years. 
These  will  carry  a  least  depth  of  6  ft.  from 
the  coal  fields  in  northern  .'\labama  to  Mobile 
Bay. 

(To    be    continued.) 


LETTERS  TO  THE  EDITOR. 


The  Design  of  Retaining  Walls. 

Sirs:  Kindly  permit  me  .space  to  reply  to  Mr. 
J.  L.  Campliell,  M.  Am.  Soc.  C.  E.,  in  his  letter 
(your  issue  of  Jan.  4.  1911),  of  oriticism  of  my 
article  on  retaining  walls,  publislied  in  your 
issue  of  Dec.  21.  last. 

Mr.  Campbell  states  that  at  tlie  time  the 
Austin  dam  failed,  one  of  the  causes  of  the 
failure  was  recognized  to  be  the  floating  power 
of  the  water  in  the  porous  limestone  foundation 
discovered  at  the  time.  I  am  aware  that  this 
was  given  as  the  cause  of  the  failure  In  a  report 
published   in    190S.   eight   years  after  the   failure, 


used  in  the  calculations,  wliy  resort  to  complex 
methods,  based  on  imaginary  action  of  soils, 
when  simple  methods  will  accomplish  the  same 
results? 

If  a  soil  is  so  saturated  with  water  as  not  to 
be  capable  of  being  drained,  the  conditions  are 
unusual,  and  unusual  provision  must  be  made. 
The  principles  of  design  laid  down  in  the  paper 
are  just  as  applicable  in  such  case,  though  of 
course  the  horizontal  pressure  is  greater. 

Mr.  Campbell's  point  about  the  curving  of  the 
rods  in  the  counterfort  does  not  in  any  sense 
affect  my  criticism  of  the  "standard"  treatment 
of  the  counterfort  as  a  beam.  There  is  nothing 
to  hinder  the  rods  being  made  straight  In  my 
design.      Beveled  washers   could    be    used   at   the 
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bui  I  am  unable  to  find  it  mentioned  at  the  time 
of  the  failure.  I  further  do  not  sec  how  this 
proves  that  this  contingency  has  not  been  ig- 
nored ill  desi.gning  such  structures;  it  was  very 
evidently  ignored  in  designing  that  one. 

Mr.  Campbell  says  that  there  is  nothing  in 
my  design,  nor  in  mj"  discussion  thereof,  that 
indicates  that  I  have  made  any  provision  for  the 
effect  of  frost.  He  seems  to  have  overlooked  the 
fact  that  on  page  o4S,  at  the  bottom  of  the 
middle  column,  the  article  states:  "Near  the 
top  of  the  wall  this  extra  reinforcement  is  es- 
pecially useful  in  resisting  local  effects  of  frost 
in  the  ground,  which  are  more  intense  near  the 
surface." 

Mr.  Campbell  does  not  seem  to  grasp  ray  point 
in  discarding  the  old  theories.  There  are  two 
objections  to  the  old  theories.  One  is  that  they 
make  assumptions  about  earth  pressures,  which 
facts  prove  to  be  untrue,  because  earth  will 
stand  up  alone,  that  these  theories  find  to  be 
exerting  enormous  horizontal  pressure  against 
"constructive"  retaining  walls.  The  other  ob- 
jection is  that  the  theories  are  excessively  com- 
plex. Practically  the  same  results  can  be  found 
by  the  simple  method  of  assmning  a  fluid  pres- 
sure;   and.    since   a    horizontal   pressure  must   be 


",1^ y'd'-j  -  r,^s . . . .  -  y.'o  'i  -  -  - .; 

ffods  E"    Extend  from  Top 

EngLontg.         "^  ^°"  ^°  ^"^ 

Fig.    7 — Godfrey's     Retaining     Wall. 


ends.  In  fact  straight  rods  are  expressly  men- 
tioned on  page  .548.  The  rods  are  curved  merely 
for  the  purpose  of  entering  them  normally  in 
the  anchoring  angle;  this  does  not  by  any 
stretch  of  imagination  make  a  beam  of  the 
counterfort.  It  is  true  that  it  puts  some  local 
stress  in  the  concrete,  close  to  the  slabs,  but 
the  major  portion  of  the  counterfort  merely  pro- 
tects the  straight  part  of  the  rods. 

The  other  point  regarding  reduction  of  area 
of  rods  at  threads  has  not  much  weight  in  rods 
embedded  in  concrete.  Rods  with  rolled  threads 
sometimes  break  in  the  body  and  not  in  the 
thread  in  tests.  Rolled  threads  are  now  quite 
common.  In  any  event  the  tensile  strength  of 
the  concrete  of  the  counterfort,  though  small, 
would  be  ample  to  make  up  for  the  reduction  at 
the  root  of  threads  in  the  rods.  In  a  case  tried 
this  tension,  at  a  maximum,  is  found  to  be  less 
than  50  lbs.  per  sq.  in.  This  could  be  made  up, 
if  desirable,  by  a  very  small  allowance  in  the 
diameter  of  rods.  Upsetting  is  quite  unneces- 
sary. 

Mr.  Campbell's  statement — "Lacking  such  an- 
chorage, Mr.  Godfrey's  design  would  be  equally 
liable  to  such  failure,"  is  unwarranted.  This 
anchorage  is  an  essential  feature  in  my  design 
and  is  covered  by  my  patent.  This  is  more 
clearly  shown  by  a  clearer  drawing  of  F'ig.  7, 
which  I  am  asking  Engineering-Contracting  to 
print,  as  the  other  omitted  some  of  these  special 
features.  Yours  very  truly. 

Edward  Godfrey. 
Monongahela    Bank    Bldg.. 
Pittsburg,   Pa.,  Jan.   6,  1911. 


The  Design  of  Retaining  Walls. 

Sirs:  I  read  Mr.  Godfrey's  article  on  "The 
design  of  retaining  walls"  in  Engineering-Con- 
tracting of  Dec.  21,  1910,  with  much  interest  and 
think  he  arrives  at  the  earth  pressure  a  rein- 
forced concrete  wall  should  be  designed  to  re- 
sist in  a  most  reasonable  and  reliable  way. 

The  counterfort  retaining  wall  which  he  has 
designed  and  patented  no  doubt  overcomes  one 
serious   objection   to   the  counterfort  wall,   as   it 
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gives  a  reliable  and  direct  way  of  connecting 
tlie  face  and  base  slabs  that  is  not  secured  by 
the  ordinary  methods  of  desisn.  But  when  he 
refers  to  walls  not  using  counterforts  and  says 
••Cantilever  walls  are  not  economical  and  they 
are  difficult  to  reinforce,"  my  experience  leads 
me  to  ■"iffer  with  him.  He  shows  a  section  of 
a  cantilever  wail  of  an  Inverted  T-sliape  (Fig. 
A  of  his  article).  This  is  reinforced  with  four 
scries  of  rods  placed  at  different  angles.  One 
series  having  two  curves  and  another  a  reverse 
curve  which  taken  altogether  does'  look  rather 
complex.  On  page  559  Fig.  3  of  the  same  Issue 
of  your  paper,  is  shown  a  section  of  a  similar 
shaped  cantilever  wall,  designed  by  the  Panama 
Canal  engineers  which  uses  three  series  of  rods 
(all  straight)  to  resist  the  overturning  stresses, 
and  it  certainly  looks  quite  simple  and  easy  to 
construct. 

Mr.  Godfrey  says  •'two  cantilever  slabs  would 
be  specially  troublesome  to  reinforce."  This 
is  done  by  the  Panama  engineers  by  simply  ex- 
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tending  ends  of  the  reinforcing  rods  of  one  slab 
across  the  ends  of  the  rods  in  the  other  slab, 
and  this  extension  for  the  heel  and  face  slab 
does  not  have  to  be  50  times  the  diameter  of 
the  rod  to  obtain  the  proper  anchorage  of  the 
rods,  as  these  ends  extend  into  the  region  of 
the  beams  where  the  maximum  compression  of 
the  concrete  occurs.  Tests  have  shown  that  in 
such  cases  the  adhesion  or  grip  of  the  concrete 
on  twisted  rods  is  from  1.016  lbs.  to  1,300  lbs. 
per  sq.  in.  (See  Eng.  News,  August  15,  1907, 
also  May  21,  1908).  The  greater  the  load  on  the 
cantilevers  the  greater  the  grip  on  the  ends 
of  the  rods  under  the  conditions  mentioned. 

As  to  the  economy  of  the  cantilever  type  of 
retaining  wall  the  writer  has  made  a  design 
of  a  cantilever  wall  shown  by  Fig.  1,  having 
the  same  height  and  width  of  base  as  that 
shown  in  Fig.  6  of  Mr.  Godfrey's  article  using 
150  lbs.  for  weight  of  concrete,  100  lbs.  tor 
weight  of  fill  and  for  the  outward  horizontal 
pressure  16%  lbs.  per  cu.  ft.  considered  as  a 
liquid.  Internal  stresses  of  wall  are  on  a  factor 
of  safety  of  4. 

Comprising  the  quantities  of  the  two  walls 
each  25  ft.  10  ins.  high,  it  is  found  that  the 
counterfort  wall  contains  8  per  cent  more  con- 
crete and  45  per  cent  more  steel  than  the  can- 
tilever wall.  And  even  if  the  quantities  were 
the  same  the  cantilever  wall  would  be  much 
more  economical,  as  the  form  work  is  plainer 
and  does  not  cut  the  lumber  up  so  much,  and 
uses  at  least  30  per  cent  less  lumber.  As  to 
the    steel    it,    being    all    ordinary    twisted    rods 


with  no  screws,  nuts  nor  holes  to  be  made,  can 
be  obtained  at  a  low  price  and  can  be  placed  in 
the  wall  at  a  fraction  of  a  cent  per  pound. 

It  is  peculiar  to  the  cantilever  wall,  that 
each  series  of  rods,  that  is  the  vertical  rods,  the 
transverse  rods  In  the  heel  and  In  the  toe, 
and  the  longitudinal  or  shrinkage  rods,  each 
have  but  one  kind  of  stress  which  it  Is  subjected 
to,  with  no  negative  or  compound  loads  to  enter 
into  the  calculations  for  stresses.  All  loads  are 
applied  directly  to  the  member  which  must  re- 
sist them  and  do  not  have  to  be  transmitted 
from  one  member  to  another  to  be  concentrated 
at  Intervals  in  the  wall  and  thus  requiring  heavy 
members  at   such   points. 

For  the  above  reasons  it  Is  evident  that  a 
cantilever  wall  is  much  simpler  to  design  and 
that  the  results  can  better  be  relied  on  from 
the  very  fact  of  the  direct  application  of  the 
loads  to  the  resisting  member.  The  economy 
in  material  results  because  the  loads  have  to  be 
transmitted  through  but  one  member  to  ob- 
tain ultimate  resistance.  The  economy  of  con- 
struction results  from  the  comparative  sim- 
plicity of  forms,   etc. 

EVAN  P.    BONE. 
Junior  U.   S.   Engineer. 

Cincinnati.  O..  Dec.  30,  1910. 


A    Question   as  to   Suitable   Mixtures 
for  Concrete  Sidewalks. 

Sirs:  .\  point  has  come  up  on  which  T  would 
like  to  have  your  opinion.  In  southern  Georgia 
there  Is  an  abundance  of  a  very  pure  silica  sand 
that  has.  by  measurement,  about  33  per  cent 
voids.  In  some  places  this  sand  is  course  like 
torpedo  sand,  in  other  places  it  is  much  finer, 
b<it  the  percentage  of  voids  is  the  same — 33  per 
cent. 

Gravel  and  crushed  rocks  for  concrete  is  very 
scarce  and  costs  $3  or  more  per  cubic  yard,  ex- 
cept in  the  immediate  locality  where  found. 
For  my  own  immediate  use  it  will  cost  me  $3.40 
on  the  work.  For  reinforced  concrete  I  can  see 
nothing  to  do  but  pay  t'hat,  but  for  sidewalk 
work  it  seems  to  me  a  substitution  can  be 
made  and  it  is  on  this  point  I  am  seeking  good 
advice.  Sand  costs  60  cents  per  cubic  yard  de- 
livered. Natural  cement  can  be  had  at  $1  per 
bbl.  Portland  at  $1.80  per  bbl.  I  propose  to  lay 
the  base  of  the  sidewalks  a  1:3  natural  cement 
and  sand,  and  the  top,  of  course,  1  :  2  Portland. 
The  soil  is  60  per  cent  sand  and  there  is  no 
frost.  The  soil  fall  is  42  ins.  If  the  top  is  put 
on,  not  later  than  20  minutes  after  the  base  is 
layed.  would  you  consider  the  worlj  first-class, 
in  every  respect,  equal  to  1  :  3  :  5  base  and  1  :  2 
top  ordinarily  used? 

Another  substitution  can  be  made  as  fol- 
lows: i.  e.  so  far  as  economy  in  materials  is 
concerned. — Use  a  1  :  5  mixture  of  Portland  ce- 
ment with  sand  for  the  base,  and  add  enough 
clay  (which  abounds  combined  with  sand  V2  to 
%)  to  fill  the  voids.  In  my  own  case  that  would 
be   1   cement   to    %   clay  to   5   sand. 

Taylor  and  Thompson,  on  page  154  of  their 
l^ook,  state  that  for  a  1  :  3  mortar,  as  high  as 
20  per  cent  of  the  sand  may  be  clay  without 
injuring  the  strength.  I  am  not  prepared  to 
say  that  the  1  :  %  :  5  as  above  stated,  is  as 
strong  as  the  1:3  Portland  cement  mortar,  but 
it  seems  to  me  ifeht  sm  atten  daionSndwcem;i 
addition  of  clay  in  finely  divided  condition  to  the 
mortar  is  beneficial  up  to  20  per  cent,  the 
1  :  %  :  5  mixture  should  make  a  very  good  base 
for  sidewalks.  Would  the  1  :  2  top  adhere  to  it? 
Sincerely   yours, 

E.    O.    KEATOR. 

Cincinnati,  C,  Dec.  30,  1910. 
(Our  correspondent  opens  the  way  for  an 
extended  discussion  on  concrete  materials  and 
concrete  sidewalk  construction  methods.  We 
shall,  however,  confine  ourselves  to  a  mere 
categorical  expression  of  opinion  on  the  sev- 
eral questions  raised,  and  invite  our  readers 
who  have  experience  to  present  to 
n  ake  use  of  these  columns  to  state 
it.  (1)  It  is  our  opinion  that  a  natural 
cement  base  and  a  Portland  cement  surface  is 
not  a  satisfactory  combination,  the  adhesion 
between  the  two  layers  is  seldom  good.  (2) 
A  1 :3  mixture  of  cement  and  of  the  sand 
described  by  our  correspondent  does  not  pro- 
vide enough  cement  to  fill  the  voids.  (3)  A 
sidewalk   having   a    1  :  3   natural   cement   base 


and  a  1 :2  surface  coat  using  the  sand  named 
will  not  in  our  opinion  be  "equal  to  the  1:8:5 
base  and  1  :2  surface  ordinarily  used."  (4)  . 
While  experiments  do  show  that  the  addition 
of  clay  in  a  certain  state  and  under  certain 
conditions  is  at  least  not  harmful  we  do  not 
believe  that  it  is  a  safe  practice  under  ordinary 
conditions. — Editors.) 


Constructing  Concrete  Walks  in  Freez- 
ing Weather. 

Sirs:  Can  you  ttll  me  if  tlicre  is  any  method 
for  putting  in  concrete  sidewalk  or  ba.sement 
with  thin  walls  in  freezing  weather,  and  what 
success  to  expect? 

A.  J.   COBURN. 

Basin,  Wyo.,  Dec.  28,  1910. 

(Concrete  walks  should  not  be  constructed 
in  freezing  weather  if  it  can  be  avoided. 
They  can  however,  be  constucted  safely  in 
such  weather  if  proper  precautions  are  taken. 
Use  heated  aggregates  and  mixing  water  and 
as  soon  as  finished  cover  with  sand  (2  ins. 
or  more)  and  then  with  manure  and  over  all 
place  a  covering  of  canvas  or  tar  paper  to 
shed  rain  or  snow.  Hasten  the  concrete  work 
as  mucJi  as  possible,  first  so  as  to  get  the 
cover  on  and  conserve  as  much  of  the  heat 
as  possible  and  second  because  with  heated 
materials  the  concrete  will  set  more  rapidly 
than   at  normal  temperatures. — Editors.) 


The  Significance  of  Cracks  Developed 
in  a  Test  of  a  Reinforced  Con- 
crete Building  Floor. 

Sirs:  The  writer  has  been  informed  that  the 
fact  that  cracks  were  developed  in  the  test  of 
a  reinforced  concrete  building  for  actual  stresses 
(described  in  your  issue  of  Dec.  29,  1910),  has 
heen  tised  by  certain  parties  to  mislead  prospec- 
tive builders  as  to  the  results  of  the  test.  I 
wish  to  repeat  the  statement  made  in  the  ar- 
ticle referred  to  above,  that  all  the  cracks  ob- 
served in  this  building  were  of  a  very  faint, 
liair-like  character,  such  as  must  necessarily  ap- 
pear in  any  reinforced  concrete  structure  when 
the  stress  in  the  steel  reaches  5.000  to  10.000 
lbs.  per  sq.  in.  Similar  cracks  may  be  observed 
in  every  properly  designed  reinforced  concrete 
structure  when  loaded,  and  their  presence  is 
in  no  wise  an  indication  of  improper  design.  As 
was  stated  in  the  account  of  the  test,  cracks  are 
exceedingly  easy  (not)  to  find,  and  the  fact 
that  they  are  not  ordinarily  reported  in  build- 
ing tests  is  probably  due  to  two  chief  causes: 
First,  they  are  not  ordinarily  sought  after  with 
very  great  fegerness  or  with  proper  aids  to  the 
sight;  and  second,  the  position  of  the  load  is 
frequently  such  as  to  conceal  the  more  notice- 
able crack   formations. 

It  is  a  matter  of  regret  to  the  writer  that  a 
test  of  this  character  should  be  wilfully  misin- 
terpreted, especially  in  view  of  the  fact  that  we 
must  look  to  engineers  and  contractors  for  co- 
operation in  making  more  such  tests.  The 
progressive  designers  and  erectors  of  the  build- 
ing tested  at  Minneapolis  bore  the  greater  part 
of  the  expense  of  the  test,  and  showed  the  con- 
fidence in  tlieir  construction  to  submit  it  to 
test  by  a  public  institution  like  the  University 
of  Illinois  Engineering  Experiment  Station.  In 
justice  to  them  it  should  be  stated  that  the  test 
showed  a  well  balanced  design  for  the  floor 
slab  tested.  ARTHUR  R.  LORD. 

Urbana,    111.,   Jan.    3.    1911. 


The  Swedish  state  railways  have  closed  a 
contract  with  the  steel  combine  of  Germany 
for  the  deHvery  of  22,800  tons  of  rails  during 
1910  at  certain  seaport  towns  at  $29.48  per 
ton.  They  have  also  closed  another  contract 
for  the  delivery  of  the  same  quantity  for  the 
year  1911  at  $32.16  per  ton,  delivery  to  be  made 
at  certain  seaports  in  the  kingdom. 


Rapid  drilling  by  hand  is  not  accomplished 
by  use  of  heavy  hammers  and  forceful  blows, 
but  by  hammers  of  proper  size  handled  by 
men  who  know  how  to  strike  the  blow  that  will 
cause  the  drill  to  cut  and  keep  tlie  bottom  of 
the  hole  clear  so  that  the  drill  is  working  on 
solid  rock  and  not  on  a  lot  of  loose  fragments. 
This  is  an  art  and  is  only  learned  by  experi- 
ence. 
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Railroad      construction 
„,       -p.    -  work,     especially    in    the 

Ihe   Doings      ^^^^^   y„j    (j^e    east,    has 

of  the  begun  to  open  up  in  fine 

„•      .  shape,   and   a   number   of 

Week.  large     construction     con- 

tracts have  been  let  since 
the  first  of  the  year.  One  of  the  largest 
contracts  let  recently  is  the  one  secured 
last  week  by  MacArthur  Bros.  Co.,  New 
York  and  Chicago.  This  contract  calls  for 
32  miles  of  railroad  work  for  the  Lehigh 
&  New  England  R.  R.  This  work  is  be- 
tween Danielsville  and  Tainaqua,  Pa.  An- 
other good  sized  contract  was  the  one  se- 
cured by  the  Rhinehart  &  Dennis  Co.,  Wash- 
ington, D.  C.  This  contract  calls  for  17 
miles  of  steam  shovel  work  on  the  Chesa- 
peake &  Ohio  Ry..  near  Augusta,  Ky.,  and 
will  take  about  a  year  for  completion.  An- 
other large  contract  let  within  the  last  three 
weeks  is  the  one  secured  by  Mason  & 
Hanger  Co.,  Richmond,  Ky.,  for  work  on 
the  second  track  of  the  Queen  &  Crescent 
Route  from  Oakdale  to  Lansing,  Tenn.  This 
work  includes  642,500  cu.  yds.  of  rock  ex- 
cavation. The  Gibson-Carr  Co.,  Middles- 
boro,  Ky.,  has  recently  secured  a  large  sub- 
contract on  this  work. 

Recent  reports  from  the  P.tcific  Coast 
indicate  that  the  Harrinian  lines  are  plan- 
nin.g  to  have  construction  started  shortly 
on  a  considerable  amount  of  work  in  Wash- 
ington. One  of  these  jobs  calls  for  the 
construction  of  35  miles  of  new  double- 
track  main  line  between  Tacoma  and 
Tenino  for  the  Northern  Pacific.  It  is  re- 
ported in  some  quarters  that  this  contract 
has  already  been  let,  the  successful  con- 
tractor being  Winston  &  Co.,  who,  have  the 
contract  for  the  new  grading  and  double- 
tracking  between  Tenino  and  Kalama.  An- 
other piece  of  work  which  it  is  believed  the 
Harriman  lines  will  shortly  place  under  con- 
tract is  the  construction  of  80  miles  of  new 
road  for  the  North  Coast  division  of  the 
Oregon-Washington  Railway  &  Navigation 
Co.,  from  Spokane  to  a  junction  with  the 
present  main  line  of  the  Oregon-Washing- 
ton between  Spokane  and  Portland  at 
Perry   on   the   Snake    River. 

In  the  south  the  Chattanooga  Southern 
R.  R.  is  rushing  plans  for  a  large  piece  of 
construction  work.  This  work  will  call  for 
the  construction  of  about  40  miles  of  new 
line  to  be  used  in  connection  with  a  pro- 
posed extension  from  Harrisburg  to  At- 
lanta, Ga.  The  new  work  is  now  being  lo- 
cated and  bids  will  be  asked  about  March 
\.  The  work  will  be  heavy,  averaging  about 
40,000  yds.  per  mile.  20  per  cent  of  which 
will  be  rock  work.  There  will  ajso  be  one 
tunnel   about  2,000  ft.  long. 

The  New  York  State  Department  of 
Highways  at  the  request  of  the  Governor 
has  deferred  indefinitely  the  lettings  for 
highway  work  which  were  to  have  been 
held  Jan,  9,  11  and  13,  at  Albany,  N.  Y. 
The  contracts  which  were  to  have  been 
let  amounted  to  about  $3,750,000.  Gover- 
nor Dix  is  reported  to  have  announced  that 
the  work  would  not  be  long  delayed. 

An  interesting  press  report  floats  up  from 
Texas.  This  report  quotes  B.  F.  Yoakum, 
Chairman  Board  of  Directors  of  the  St. 
Louis  &  San  Francisco  R.  R.,  as  stating 
that  the  Frisco  intends  extending  its  lines 
in  the  future  from  Quanah,  Tex.,  to  the 
Pacific  Coast.  Beyond  a  statement  that 
the  preliminary  plans  are  completed,  Mr. 
Yoakum    would    not    commit    himself,    save 


that  he  repeated  that  the  line  will  be  built 
in  the  near  future.  The  distance  from 
Quanah,  Tex.,  to  Los  Angeles,  is  some- 
thing like   1,000  miles. 

The  directors  of  the  Pennsylvania  R.  R. 
Co.  have  decided  to  present  to  the  stock- 
holders at  their  annual  meeting  in  May  a 
resolution  authorizing  an  increase  of  $100,- 
UOO.OOO  in  the  capital  stock.  At  present  the 
authorized  capital  stock  of  the  company 
is  $500,000,000,  of  which  $412,610,000  has 
been  issued.  All  of  the  dififerences  between 
the  amount  issued  and  the  amount  author- 
ized is  at  present  reserved  for  the  possible 
conversion  of  the  companys'  outstanding 
convertible  bonds,  except  $22,000,000.  The 
company's  needs  of  this  year,  to  provide  for 
maturing  obligations  and  necessary  im- 
provements, require  the  raising  of  between 
$30,000,000  and  $40,000,000,  according  to  a 
statement  issued  by  the  company. 


War  has  been  declared 
Something  between  the  G  r  a  n  d 
"  Trunk  R.  R.  and  the 
Doing  in  New  York.  New  Haven 
Vermont  ^  Hartford  R.  R.  and  it 
looks  as  though  the  com- 
ing battle  would  result 
in  both  combatants  sustaining  severe  punc- 
tures in  their  war  chests.  Some  months  a.go 
the  Grand  Trunk  R.  R.  decided  to  secure 
an  additional  outlet  on  the  .'\tlantic  sea- 
board and  accordingly  applied  to  the  leg- 
islature of  Rhode  Island  for  permission  to 
build  a  line  through  that  state  to  tidewater 
at  Providence.  This  charter  was  granted 
despite  the  bitter  opposition  of  the  New 
Y'ork,  New  Haven  &  Hartford  R.  R.  .-X 
charter  was  also  secured  in  Massachusetts 
for  that  portion  of  the  line  from  the  Rhode 
Island  state  line  to  Palmer,  Mass.,  where  a 
connection  was  to  be  made  with  the  Cen- 
tral Vermont  R.  R.,  a  subsidiary  company 
of  the  Grand  Trunk.  Everything  was  fine 
so  far  and  the  Grand  Trunk  went  merrily 
ahead  with  its  plans  little  reckoning  of  the 
large  bunch  of  trouble  that  the  villainou? 
New  York,  New  Haven  lS:  Hartford  R.  R. 
had  in  store.  To  reach  Palmer,  Mass.,  the 
Grand  Trunk  runs  from  Montreal  to  Wind- 
sor. Vt.,  over  the  tracks  of  the  Central 
V'cnnont  R.  R.,  and  from  the  latter  place  to 
Brattleboro.  Vt.,  a  distance  of  50  miles,  it 
runs  over  the  tracks  of  the  Boston  &  Maine 
R.  R.  From  Brattleboro  it  again  runs  over 
the  Central  Vermont  to  South  Vernon,  Vt., 
at  v\diich  place  the  Central  Vermont  line 
branches  off  and  runs  to  New  London. 
Conn.,  by  way  of  Palmer,  Mass.,  A  short 
time  ago  the  New  York,  New  Haven  & 
Hartford  R.  R.  acquired  control  of  the 
Boston  &  Maine  R.  R.,  and  at  once  pro- 
ceeded to  inform  the  Grand  Trunk,  or 
rather  its  subsidiary  company,  the  Central 
Vermont,  that  it  could  no  longer  have  run- 
ning rights  over  the  B.  &  M.  tracks  from 
Windsor  to  Brattleboro.  Vt.  The  Grand 
Trunk  retaliated  by  refusing  to  give  the 
Boston  &  Maine  runniii.g  rights  over  the 
Central  Vermont  tracks  from  White  River 
Junction,  Vt.,  to  Windsor,  \'i..  a  distance 
of  some  12  miles,  and  frLim  Brattleboro, 
Vt.,  to  South  Vernon,  \\..,  a  distance  of 
12  miles.  As  these  two  stretches  of  track 
are  important  links  in  the  m.-iin  line  of  the 
Boston  &  Maine  to  New  York,  this  road 
has  made  surveys  to  close  the  gap  with 
lines  of  its  own.  The  Grand  Trunk  has 
also  taken  steps  to  -  icure  its  own  line  from 
Windsor.  Vt.,  to  l;';atileb'<ro,  and  has  ap- 
plied to  the  state  legislature  for  permission 


to  build  a  line  SO  miles  long  in  that  state 
paralleling  the  Boston  &  Maine.  The  total 
cost  of  building  this  piece  of  roac^  and  other 
sections  which  must  be  built,  the  securing 
of  terminals,  etc.,  is  said  to  be  in  the  neigh- 
borhood of  $15,000,000.  It  will  thus  be 
quite  evident  that  unless  a  truce  is  de- 
clared the  war  chests  of  the  two  railroads 
will  be  punctured  so  badly  that  there  pres- 
ently will  be  more  railroad  construction  in 
\'ermont  than  there  has  been  before  in  the 
past    60    years. 


It  is  an  easy  matter  to 

rr,  ■  ^  predict    that    some    time 

Thoughts  airships    will    be    in    gen- 

of  a  eral    use;    but   it   takes   a 

Pessimist  '"''"'^    '"^"     *°     ^^'     '^e 

x-cbhimibi.         („.„g  v^'hm  our  roads  will 

be  so  good  that  they  can- 
not be  made  better.  A  writer  in  Puck  as- 
serts that  we  will  have  good  roads  when 
airships  come  into  use;  he  expresses  his 
opinion  in  the  following  pessimistic  verses: 
I  walked  to  town  one  day 
In  the  long  ago. 
And  said: 

"These  roads  seem  to  be  a  little  badl" 
And  soon  the  roads  got  better. 

I  walked  once  again. 

And  rode  back  on  a  bicycle. 

A    hundred    punctures. 

.And   the  wheel   was   out   of  date. 

I  cried: 

"These  roads  are  simply  awful!" 

And    the    roads    continued    to    get    better. 

Once   more  I  walked   to  town, 
And   rode   back   in   an   automobile. 
Hundred    breakdowns. 
And  the  auto,  too,  was  out  of  date. 

I  swore:  "These  roads  are  a  disgrace!" 
.\nd   immediately   the   roads   became   perfect. 

And   still   again   I   walked    to    town. 
And  sailed   back  in  an  airship. 
I  declared:  "Just  as  I  expected. 
Now  tliat  we  have  good  roads 
We  don't  need  them!" 


Many  and  various  have 

been     the     schemes     by 

Some  which  cities  have  endeav- 

Advertising.      '^Ht     '«     '"^'^'^      Pl'^'ic 
s-      their   advantages.      Many 

thousands  of  dollars 
have  been  spent  for  ad- 
vertising in  national  magazines,  and  many 
systematic  booster  campaigns  have  been 
conducted.  But  all  of  these  campaigns, 
judged  from  the  amount  of  publicity  se- 
cured and  its  cost,  pale  to  insignificance 
when  compared  with  the  campaign  just  in- 
au.gurated  by  the  city  of  Memphis,  Tenn. 
With  a  confidence,  which  is  to  be  com- 
mended, Memphis,  has  challenegcd  20  pro- 
gressive cities  in  the  north,  east  and  west 
to  a  public  comparison  of  advantages,  in- 
dustrially, commercially,  socially  and  edu- 
cationally. The  Mayor  of  Memphis  chal- 
lenges the  Mayors  of  the  20  others  cities 
to  show  if  their  cities  were  "better  to  dwelE 
in  and  to  do  well  in";  the  Park  Commis- 
sioners of  Memphis  challeneged  the  Park 
Commissioners  of  the  20  cities  to  show  as- 
fine  a  park  system;  the  Water  Commis- 
sioner challenged  the  Water  Departments- 
of  the  20  cities  to  show  a  more  complete- 
water  works  system  or  water  as  healthJull 
as  Memphis;  the  Superintendent  of  Schoo?s 
challenged  the  school  superintendents  to 
a   comparison  of  the   courses  of  study,   the 
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character  of  school  buildings,  the  mor:ilo 
of  the  student  body,  etc.;  the  Memphis 
Clearing  House  Association  challenged  as 
to  prosperous  banks;  the  traflic  bureaus  and 
conimerciai  clubs  as  to  industrial  advan- 
tages and  opportunities;  the  real  estate  ex- 
changes as  to  profitable  investments;  the 
lumber  exchanges  as  to  supremacy  in  as- 
sembling and  distributing  hard  wood  lum- 
ber products;  the  automobile  clubs  as  to 
number  of  cars  owned — in  short,  chal- 
l^iges  were  issued  by  exxry  industrial  club 
and  every  city  department  of  Memphis. 
The  challenges  were  sent  by  telegram  and 
Jo  show  that  Memphis  is  thrifty  as  well  as 


ingenious,  the  telegrams  were  sent  by  night 
rates.  P.  S. — Des  Moines,  la.,  was  the  first 
city  to  accept  the  challenges. 


In    tlu'    gciiid    i>Ul    days 

Modesto"  wluii       living;       niachines 

"  were  such  a  novelty  that 

Port   of  everybody  had  stiff  necks 

Airships.  'rnm     watching    them    it 

'  was  the  custom  for  hotel 

proprietors       eager       for 

free  advertising  to  assemble  a  bunch  of  re- 

l)ort<;rs    on    the    roof    of    their    hotels    and 

gravely    point    out    where    airship    landings 

were  to  be  at  once  constructed.     This  was 


always  sood  for  a  considerable  amount  of 
space  in  tlie  newspapers.  These  far-seeing 
hotel  proprietors  have  nothing  on  Modesto, 
Cal..  I'T  that  city  is  going  to  have  airship' 
landin:.;s  of  its  own.  "Visions  of  the  days 
when  men  shall  fly  as  they  now  ride  in 
street  cars,"  states  a  press  dispatch  from 
that  city,  "are  called  up  by  a  provision  in 
the  now  charter  adopted  by  the  citizens  of 
Modesto,  Power  is  given  to  the  city  to 
conslrtict  and  operate  aviation  landings  as 
a  municipal  enterprise  and  it  is  said  that 
the  clause  is  wide  enough  to  enable  the 
city  fathers  to  conduct  aerial  contests  and 
to   bnild    aviation    parks." 


RAILWAYS.     STEAM     AND      ELECTRIC 


Arizona. 

The  Arizona  Eastern  R.  R.,  L.  H.  Long, 
Chief  Engineer,  Tucson,  .-Kriz.,  has  settled 
right  of  way  matters  and  is  now  said  to  be 
making  preparations  to  begin  at  once  on  the 
construction  of  the  line  out  of  Globe  with 
Durai.go,  Colo.,  as  the  ultimate  destination. 
Work  is  also  to  be  shortly  started  on  con- 
structirg  that  portion  of  the  Arizona  Eastern 
to  be  known  as  the  Hayden  cut-otT,  surveys 
for  which  have  just  been  completed.  This 
calls  for  the  rebuilding  of  the  main  line  of 
the  Arizona  Eastern  from  a  point  near  Burns 
station  through  Hayden  and  verging  back  to 
the  main  line  about  three  miles  cast  of  the 
present  site  of  the  town  of  Winkclman.  The 
construction  of  this  line  will  considerably 
shorten  the  present  line  and  will  in  addition 
place  Hayden  on  the  main  line. 

Arkansas. 

The  Chicago,  Rock  Island  &  Pacific  R.  R. 
is  reported  to  have  engineers  in  the  field  run- 
ning a  line  from  the  Rock  Island  soutli  of 
Pine  Bluff  to  the  city.  It  is  said  that  the  Rock 
Island  will  soon  build  a  line  to  connect  Pine 
Bluff  with  this  line,  which  extends  from  Little 
Rock  south.  It  is  understood  that  the  route 
which  is  being  surveyed  is  practically  the  one 
selected  for  the  Rutherford  road,  for  which  a 
bonus  was  raised  in  Pine  Bluff  two  years  ago. 

Reports  from  Pine  Bluff.  .A.rk.,  "state  that 
J.  F.  Rutherford,  of  Pine  Bluff,  has  sold  14 
miles  of  the  Anderson  &  Salina  River  R.  R. 
which  runs  from  Clio,  in  Cleveland  County,  to 
Erin,  in  Grant  County.  The  purchasers  w-ere 
Northern  capitalists.  It  is  stated  that  the  in- 
vestors propose  to  give  Pine  Bluff  a  Rock 
Island  extension  from  the  southwest  over  its 
newly  acquired  railroad.  The  Rock  Island 
will  connect  with  the  old  Rutherford  road  at 
Leola,  Ark.  A  deal  is  also  said  to  be  on  for 
the  sale  of  the  remaining  21  miles  of  the  road 
to  the  same  parties. 

California. 

The  Board  of  Public  Works  of  San  Fran- 
cisco has  asked  the  Board  of  Supervisors  to 
appropriate  funds  for  tlie  immediate  purchase 
of  the  general  materials  for  the  construction 
of  the  Geary  St.  municipal  railroad.  On  speci- 
fications submitted  by  M.  Marsden,  City  Engi- 
neer, a  request  was  made  for  authorization 
to  purchase  30,000  redwood  cross  ties,  $17.000 ; 
530  tubular  steel  trolley  poles,  $17,000;  48..500 
pounds  of  copper  wire.  58,000 ;  rail  bonds,  $-5,- 
000;  rail  fasteners.  $l«.O00;  steel  tic  nuts  and 
rods,  $3,000.  The  rails  have  already  been 
purchased. 

The  Oakland  &  Bay  Shore  R.  R.  Co.,  recent- 
ly incorporated  with  a  capital  stock  of  $500,- 
000,  proposes  to  build  seven  miles  of  railroad 
on  Shatter  Ave.  and  Webster  St.,  Oakland. 
The  incorporators  are  R.  H.  Miller,  Attoriiey 
John  R.  Selby  and  Albert  J.  Krutmeyer,  all  of 
^5an  Francisco.  The  company  intends  to  de- 
velop a  large  suburban  area  not  reached  at 
present  by  either  the  Key  Route  or  the  South- 
ern  Pacific. 

Officials  of  the  Santa  Fe  system  have  al- 
li.wed  an  appropriation  for  an  extension  from 
the  terminus  at  Lakeview  through  Moreno  and 


back  to  the  main  line  two  miles  north  of  .Mes- 
sandro.  Construction  may  lie  started  this 
spring. 

The  Oakland  &  .\iitioch  Ry.  Co.  is  now- 
seeking  right  of  way  for  its  tenniiuis  at  Oak- 
land. 

Capitalists  are  investigating  the  feasibility 
of  the  rehabilitation  of  the  Watsonville  Elec- 
tric Transportation  Co.,  of  Watsonville,  which 
formerly  operated  a  line  between  that  city 
and  Port  Watsonville,  with  the  view  of  ex- 
tending the  line   farther  back  into  the  valley. 

The  Western  Pacific  Ry.,  T.  J.  Wychc, 
Chief  Engineer,  San  Francisco,  will,  it  is  be- 
lieved, acquire  the  rights  of  way  of  the  Cali- 
fornia Midland  road  between  Marysville  and 
.\uhurn.  Grass  Valley  and  Nevada  City.  From 
this  it  looks  as  though  the  Western  Pacific  of 
the  Gould  lines  would  enter  Placer  and  Ne 
vada  counties  via  the  Calif orina  Midland 
route  from  Marysville  to  Grass  Valley  and 
Nevada  City,  with  a  loop  at  Auburn.  From 
Auburn  a  loop  would  probably  be  budt  paral- 
leling the  Southern  Pacific  to  Sacramento. 

The  City  Council  of  Oklahoma  has  passed 
the  ordinance  granting  the  Southern  Pacific 
Co.  a  50-year  franchise  on  7th  St.  The  ordi- 
nance granting  the  privilege  provides  for  a 
division  of  the  net  profits  of  the  line  on  the 
basis  of  25  per  cent  to  the  city  and  75  per  cent 
to  the  railroad. 

The  Nevada-California-Oregon  Ry.,  Geo.  S. 
Oliver,  Chief  Engineer,  Reno,  Nev.,  has  or- 
dered 3.000  tons  of  steel  rails  for  the  ex- 
tension of  line  from  .Alturas,  Cal.,  to  Oregon. 

Permanent  location  surveys  for  the  Arizona, 
Mexico  &  Gulf  of  California  R.  R.  have  been 
completed  and  it  is  expected  that  construction 
work  will  be  started  this  month  from  the  Port 
Lobos  end.  The  Lantry  Construction  Co.,  as 
noted  in  these  columns  some  time  ago,  has 
the  grading  contract. 

Steps  have  been  taken  for  the  organization 
of  a  company  to  build  proposed  Fresno- 
Coalinga  tidewater  railroad.  This  project  is 
being  promoted  by  E.  R.  Shaw  and  A.  Al- 
brecht,  Fresno. 

Isaac  B.  Parsons  has  applied  to  the  Town 
Trustees  of  Hayward  for  a  50-year  franchise 
for  an  electric  street  railway  through  town, 
beginning  near  the  Western  Pacific  depot  and 
extending  to  the  northeasterly  limits.  The 
road,  it  is  said,  is  thence  to  extend  into  and 
through  Castro  Valley. 

The  Santa  Fe  system,  R.  J.  Arey,  Engineer, 
Los  Angeles,  has  appropriated  $4G.5O0  to  cov- 
er the  cost  of  filling  at  the  opening  at  Ashland 
Ave.,  in  Richmond,  Cal. 

The  Santa  Fe  system  Jias  planned  to  spend 
$11,000  in  building  a  pipe  line  from  McLellan, 
.'\riz.,  to  the  siding  between  Supai  and  Fair 
View,  Ariz. 

Colorado. 

The  .'\rgentine  tunnel  on  the  Montezuma  & 
Western  R.  R.  is  now  in  over  0,000  ft.,  leaving 
about  2,000  ft.  yet  to  be  driven.  An  English 
cciinpany  drove  the  tunnel  for  a  distance  of 
about  one  mile,  and  on  Sept.  1,  1910,  the  Mon- 
tezuma &  Western  took  up  the  work  of  com- 
pleting it.  The  Montezuma  &  Western  was 
incorporated  last  fall  for  the  purpose  of  con- 


necting the  Argentine  Central  at  a  point  near 
Waldorf,  where  the  ea.stern  porta!  of  the 
transcontinental  tunnel  is,  with  the  mining 
camps  on  the  western  slope,  in  Summit  Coun- 
ty, by  way  of  the  tunnel.  Col.  Robert  H. 
Dwyer,  Denver,  Colo.,  is  General   Manager. 

Interests  allied  with  the  Laramie,  Hahns 
Peak  &  Pacific  R.  R.,  R.  D.  Stewert,  Chief 
Engineer,  Laramie,  Wyo.,  have  secured  con- 
trol of  lands  estimated  to  contain  250,000,000 
tons  of  coal  in  the  vicinity  of  Coalmont,  a 
small  town  in  the  North  Park  district.  The 
line  is  completed  for  55  miles  west  and  south 
of  Laramie  to  Fox  Park.  From  the  latter 
point  it  is  being  extended  to  Coalmont,  where 
the   coal   properties  are  located. 

The  .'\tchison.  Topeka  &  Santa  Fe  System, 
D.  E.  Helvern,  Division  Engineer.  Pueblo,  has 
estimated  that  it  will  cost  about  .$tiO,000  to 
construct  a  switch  track  to  the  coal  property 
of  B.  F.  Rockafellow,  located  'IVz  miles  south 
of  Rockdale. 

The  Uncompalegre  &  Gunnison  Valley  R. 
R.  Co.  has  engineers  in  the  field  securing 
data  for  estimates  as  to  the  costs  of  construct- 
ing its  proposed  electric  railroad  from  Mont- 
rose to  Delta  City  and  on  to  Cedaredge. 

Representatives  of  C.  G.  Mantz  and  Watson 
Zeigler,  incorporators  of  the  Fairview  Rail- 
road Co.,  are  said  to  be  preparing  to  ask  for  a 
franchise  in  the  city  of  Delta.- 

Reports  from  Denver  indicate  that  the  Den- 
ver &  Rio  Grande  R.  R.,  J.  G.  Gwyn,  Chief 
h'ngineer,  Denver,  Colo.,  may  take  over  the 
San  Luis  Southern  Ry.  a  32-mile  line,  and 
build  to  Santa  Fe,  N.  Mex.  If  this  is  done  it 
will  give  the  Denver  &  Rio  (irande  a  broad 
gage  road  from  Blanca  south  to  Santa  Fe  and 
southwest  to  Durango. 

Citizens  of  Hotchkiss  have  subscribed  $10,- 
000  as  a  bonus  for  a  proposed  railroad  from 
that  town  to  the  gypsum  beds  in  Montrose 
County. 

Connecticut. 

The  Shore  Line  Electric  Ry.  Co..  82  Church 
St.,  New  Haven,  Conn.,  is  preparing  to  have 
work  started  this  spring  on  its  line  in  the 
towns  of  Essex,  Old  Saybrook,  Westbrook, 
Clinton,  Branford,  North  Branford,  East  Ha- 
ven and  other  towns.  The  company  has  made 
layouts  and  prepared  plans  showing  highways 
and  private  lands  through  and  across  which  it 
proposes  to  lay  its  tracks,  the  location  of  the 
same  as  to  grade,  and  such  changes  as  are  pro- 
posed to  be  made  in  such  highways  to  allow 
the  tracks  to  pass  through  certain  parts  of 
the  towns  of  North  Branford  and  East  Haven. 
Selectmen  of  both  towns  have  approved  the 
plans. 

Delaware. 

The  Wilmington.  New  Castle  &  Southern 
Ry.  Co.  (electric').  New  Castle,  Del.,  is  con- 
templating making  a  number  of  improvements 
to  its  line,  and  has  engineers  in  the  field  mak- 
ing surveys  for  the  work, 

Florida. 

Wright  &  Wadley  Co.,  Macon,  Ga„  have  a 
considerable  amount  of  work  at  Oviedo,  Fla,. 
on    the    Kissimee    Vallev    R,    R„    which    they 


4*  indicates  work  now  open  for  bids,      ®  indicates  a  contract  let  recently. 
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will   let   to   station   men,     Tnc   work   will    last 
for  a  year  or  more. 

A  company  to  be  known  as  the  Gull,  Fluriila 
&  Alabama  Ry.  Co.  will  apply  for  a  charter 
early  next  month  for  the  purpose  of  building 
a  line  from  Pensacola  north  to  the  Alabama 
lioundary  and  thence  for  about  250  miles  to 
some  point  in  that  state.  Roy  C.  Megargel, 
."1  Nassau  .St.,  New  York  City,  is  interested. 

Georgia. 

The  Macon  Railway  S:  Light  Co.  is  consid- 
ering a  proposition  to  extend  its  Rellevue  line 
out  to  Rivoli,  a  distance  of  eight  miles,  within 
the  next   few   months. 

It  is  believed  that  the  Ocilla  Southern  Ry. 
Co.,  J.  A.  J.  Henderson,  President,  Ocilla,  Ga., 
will  shortly  announce  its  plans  for  its  proposed 
extension  road  through  the  middle  of  Georgia. 
Plans  looking  to  this  extension  have  been  un- 
der consideration  for  some  time,  and  it  may 
be  stated  that  but  for  certain  minor  details 
would  have  been  announced  before  now,  The 
extension  will  reach  Waycross  by  a  connec- 
tion with  roads  now  in  operation,  and  proposes 
also  to  touch  the  Southern,  Seaboard  Air 
Line,  Atlantic  Coast  Line,  Atlanta,  Birming- 
ham and  Atlantic,  and  Georgia  and  Florida. 
The  Southern  extension  will  be  to  Nashville, 
the    Northern   toward    Abbeville. 

The  Georgia  Ry.  &  Electric  Co.,  Atlanta, 
( ia.,  is  planning  to  have  work  started  early  this 
\  ear  in  double  tracking  its  line  on  Forrest 
.\ve.,  from  Peachtree  St.  to  Jackson  St.,  at 
.\tlanta. 

The  Chattanooga  Southern  R.  R.  Co., 
through  the  recently  incorporated  subsid- 
iary company,  the  Chattanooga  &  Atlanta 
R.  R,,  propose  to  build  an  extension  of  its 
line  from  Harrisburg  to  Atlanta.  This  line 
from  Harrisburg  contemplates  certain 
trackage  agreements  with  new  construc- 
tion of  about  40  miles.  The  new  work  is 
now  being  located  and  bids  will  be  asked 
about  March  L  The  new  work  is  very 
heavy,  avera.ge  about  40,000  yds,  per  mile, 
of  which  about  20  per  cent  is  rock  work. 
The  extension  will  require  three  120-ft, 
spans  and  one  tunnel  about  2,000  ft.  lotig, 
C.    H.    Fisk,    Chattanooga,    Tenn,,    is    Chief 


F.n.gineer 
R,    R, 


if     the    Chattanooga 
Illinois. 


Southern 


The  activity  of  engitieers  of  the  Chicago, 
I'.itrlington  &  Quiticy  R,  R,  in  Franklin  Coun- 
ty, has  led  to  the  report  that  that  railroad  was 
to  build  another  line  through  the  county.  It 
is  reported  that  the  line  is  contemplated  from 
St,  Louis,  and  will  pass  through  Fratiklin 
County  in  a  southeasterly  direction,  tapping 
rich  coal  fields.  It  is  said  that  the  new  line 
would  pass  through  Sesser,  Benton,  Hanaford, 
and  probably  terminate  at  Harrisburg  for  the 
present. 

E.  E.  Headley  &  Son,  R.  R.  No.  5.  Spring- 
field, 111.,  have  completed  the  grading  of 
the  park  at  Riverton,  111.,  and  have  moved 
tlrcir  outfit  four  miles  northwest  of  Spring- 
lield  where  they  are  hauling  12,000  bu.  of 
corn  to  elevator  at  Springfield.  When  this 
work  is  completed  they  will  be  ready  for 
grade  work. 

The  Northwestern  Elevated  R.  R.,  1117 
Merchants'  Loan  &  Trust  Bldg..  Chicago,  is 
planning  to  construct  a  stub  terminal  at  the 
tiorth  end  of  State  St.,  at  Chicago.  The 
Northwestern  Elevated  stub  tertninal  run- 
ning over  North  Water  St.,  now  stops  at 
Clark  St. 

The  Chica.go,  Burlingtr>n  &  Quincy  R.  R., 
W.  L.  Brcckcnridge,  Engineer  Maintenance 
of  Way,  Chicago,  111.,  is  considering  a  propo- 
sition for  building  terminal  facilities  in  Quin- 
cy that  will  involve  an  outlay  of  $500,000.  Sev- 
eral of  the  chief  officers  of  the  road  were 
recetitly  in  the  city  and  looked  over  matters 
recomtnended  in  the  survey  of  the  Chief  Engi- 
neer. 

The  Joliet  &  Southern  Traction  Co.,  L.  D. 
Fisher,  Chief  Engineer,  Joliet,  has  about  cotn- 
pleted  its  extension  from  Pontiac  to  Chenoa. 
The  grading  work  has  been  practically  all 
completed,  and  some  tracks  laid.  The  re- 
maitider  of  the  track  will  be  completed  as  soon 


.as  weather  conditiotis  permit,  '  Right  of  way 
for  a  further  extension  from  Chenoa  to  Lcx- 
ingtoti  is  practically  assured,  and  it  is  likely 
that  steps  will  be  taketi'  shortly  to  secure 
fight  of  way  for  a  further  continuation  of  the 
line  to  Blootninglon, 

The  St.  Louis,  Terrc  H:iute  &  Quincy 
Traction  Co,  proposes  to  comtticnce  work  at 
once  on  that  portioti  of  its  road  between 
Quincy  and  Pittslield,  provided  the  citizens  of 
Quincy  will  subscribe  for  $20,000  of  stock. 
The  company  is  also  platming  to  ittcreasc  its 
capital  stock  from  $50,0(10  to  $1,500,(1(1(1,  The 
plan  is  to  bond  the  road  at  $20,000  per  mile, 
the  first  $1,000,000  of  bonds  to  be  gold  bear- 
ing on  first  mortgage  bearing  5%  to  (J  per  cent 
interest,  George  O,  Rogers  and  Henry 
Scheib.  St,  Louis,  Mo,,  arc  interested. 

The  Santa  Fe  System  has  planned  to  extend 
its  passing  tracks  at  Edlestein,  Monica,  Wil- 
liamslield,   .'\ppleton  and  Knox.   Ill, 

The  Santa  Fe  System  will  install  ati  inter- 
locking plant  at  Monica,  111.,  to  cost  $:3,300. 

Indiana. 

Engineers  atid  right  of  way  tnen  arc  at  work 
preparing  the  way  for  a  large  ainount  of 
double  track  work  to  be  done  between  India- 
tiapolis  and  Kokomo.  Ind.,  by  the  Lake  Erie 
&  Western  Ry„  and  the  Pennsylvania  R,  R, 
The  work  will  probably  cost  about  $2,000,000, 

The  Bluffton,  Geneva  &  Alina  Traction  Co. 
is  planning  to  extend  its  line  eastward  dur- 
ing the  present  year.  W.  A.  Kunkel.  Bluff- 
ton,  Ind,,  is  Treasurer. 

It  is  reported  that  the  St.  Joseph  Valley 
Traction  Co.,  H.  E,  Bucklen.  President,  275 
Michigan  Ave,,  Chicago,  III,,  will  by  July  1 
next  have  its  line  in  operation  frotn  Elkhart. 
Ind..  to  Pioneer.  O. 

The  commissioners  of  Newton  county  have 
ordered  an  election  to  vote  upon  a  subsidy 
for  the  Indiana  &  Northwestern  Traction  Co,, 
in  Jackson  township.  The  electioti  is  to  be 
held  on  Feb,  9th,  It  is  probable  that  a  peti- 
tion will  be  circulated  for  att  election  in  New- 
ton township,  Jasper  county,  through  which 
the  road  would  have  to  pass  if  the  nutte 
through  Mt,  .^yr  is  selected. 

Iowa. 

I  he  Chicago,  Rock  Island  &  Pacific  R.  R. 
is  said  to  have  right  of  way  a.gents  in  the 
field  securing  the  right  of  way  for  the  new 
litie  from  Des  Moines  to  a  connection  with  the 
Kansas  City  line  at  Allerton.  As  now  under- 
stood the  ]u-w  line  southward  will  diverge 
from  the  \\'interset  line  at  Carlisle,  pass  on 
tn  Dallas,  in  Marion  County,  where  the  com- 
]iany  owns  5,000  acres  of  coal  land,  cross  the 
Piurlington  road  at  Chariton  and  coimect  witli 
the  Kansas  City  line  at  .Mlerton.  The  pro- 
posed line  is  (i(i  miles  in  length,  countitig  the 
10  miles  from  Des  Moines  to  Carlisle. 

The  city  of  Mason  City  is  to  buihl  a"  spur 
track  from  the  Iowa  Central  main  line  tiear 
the  city  limits  to  the  municipal  pumping  sta- 
tion. The  Iowa  Central  will  handle  all  the 
cars. 

Surveys  have  been  completed  for  the  .South 
Dakota  Interurban  Ry.  Co.,  which  projects  a 
steam  railway  line  from  Chainberlain.  .S,  Dak., 
to  Sioux  City,  la.  The  W.  K.  Palmer  Co., 
Dwight  Bldg..  Kansas  City,  Mo.,  is  the  Engi- 
neer. 

The  Des  Moines  City  Ry.  Co..  Des  Moines, 
is  considering  extending  its  Walker  St.  car 
line  out  over  Plubbell  A\-c.  to  Grand  View 
Park  in  Des  Moines. 

The  Cedar  Rapids  &  Iowa  Citv  Railway  & 
Light  Co.,  Cedar  Rapids,  is  to  expend  $80.00(i 
the  coming  year  for  itnprm  einents.  These 
will  inchtde  a  new  stib-station  iti  Iowa  City. 

Kansas. 

The  Missouri  &  Kansas  Interurlian  Ry.  Co., 
W.  B.  Strang,  President.  Kansas  City.  Mo., 
has  engineers  in  the  field  pl.-mning  for  an 
extension  of  the  line  to  Fort  Scott.  Kan.  As 
proposed  the  line  will  give  direct  electric  con- 
nection for  Ottawa,  i'ar-la.  Lawrence,  Joplin, 
Carthage,   Galena  and  other  towns. 

The  "Chicago.  Burhi'ytnn  &  Quincy  R.  R. 
is  reported  to  be  cov.  idering  c  iiroposition  to 
extend  its  line   fro;».   ."^t.   Frr.i 


^  indicates  work  now  open  for 


wdiich   IS   m 
i  indicates  a  contract  let  recently. 


the  extreme  northwestern  corner  of  Kansas, 
to  Falcon,  near  Colorado  .Springs,  and  then 
into  Pueblo  over  the  tracks  of  the  Colorado 
&  Southern,  which  are  now  in  place. 

Special  elections  are  to  be  held  on  Feb.  14 
in  the  townships  of  Valverde,  Oxford,  Pales- 
tine and  Belle  Plaine  to  vote  on  issuing  town- 
ship bonds  at  the  rate  of  $2,000  per  mile  in 
exchange  for  stock  in  the  Wichita,  McPherson 
&  Gulf  R.  R.,  a  company  which  proposes  to 
build  the  extension  of  the  Midland  Valley 
R.  R.  from  its  present  terminus  at  .Arkansas 
City  to  Wichita  and  from  there  on  to  a  con- 
nection with  the  L'Uion  Pacific  at  McPherson. 
The  amount  of  bonds  asked  is  from  Valverde 
Township  $12,000,  Oxford  $15,0(J0,  Palestine 
$10,000,  and  Belle  Plaine  $18,000.  C,  Kaighn^ 
.Muskogee,  Okla,,  is  Chief  Engineer. 

The  Southwestern  Kansas  &  Colorado  R,  K, 
Co.  will  shortly  take  up  the  matter  of  securing: 
right  of  way  for  its  proposed  railroad  from 
Anthony  to  Raton,  N,  Mex,  The  road  will  be 
:i50  miles  long,  and  will  traverse  the  first  two 
tiers  of  counties  in  the  southwestern  portion 
of  Kansas.  Thence  it  will  run  through  south- 
ern California  and  north  into  New  Mexico. 
The  counties  which  the  road  will  serve  are 
Harper,  Barber,  Comanche,  Clark,  Meade, 
Seward,  Stevens,  Martin,  Kiowa,  Ford,  Gray, 
Grant  and  Stanton,  The  officers  of  the  com- 
pany are :  R,  W.  Scott,  President ;  A,  A. 
White,  Vice  President  and  General  Manager; 
J.  C.  Lewis,  Second  Vice  President ;  H. 
Knecht.  Treasurer;  W.  S.  Richardson,  Secre- 
tary; E.  H.  Hurd,  General  Attorney.  The 
general  offices  are  at  Coldwater. 

The  Santa  Fe  Systems  plan  on  increasing 
its  water  facilities  at  .Augusta,  Kan.  at  a 
cost  of  $2,500. 

The  Santa  Fe  System  has  appropriated  $4,- 
300  to  cover  the  cost  of  cranes  and  increasing 
its   water   facilities  at   Cambridge,  Kan. 

The  Santa  Fe  System  has  appropriated 
$:!,200  to  cover  the  cost  of  installing  fuel 
cranes  at  Newton.  Kan. 

The  Santa  Fe  System  has  planned  to  con- 
struct a  combined  sewer  at  Wellington,  Kan., 
at  a  cost  of  $8,400. 

Fred  Coe  and  Jack  Trayer  h;ivc  cotnplcted 
their  graditig  contract  at  \'alley  Center  for 
the   Santa   Fe. 

The  Wichita  R.  R.  &  Light  Co.,  Wichita,  has 
been  petitioned  to  extend  its  lines  into  West 
Wichita,  the  route  suggested  being  as  fol- 
lows :  Branching  off  from  the  West  Side  line 
at  Osage  and  rumiing  south  on  Osage  and 
Campbell  .'\ves.  to  Dayton,  thence  w-est  on 
Dayton  to  Martinson  and  south  on  Martinson 
to   McCormick. 

Kentucky. 

®Rinehart  &  Dennis  Co.,  Evans  Bldg.. 
Washington.  D.  C,  has  just  been  awarded  17 
miles  of  steam  shovel  w-ork  on  the  Chesa- 
peake &  Ohio  Ry.,  near  .\ugusta,  Ky.  This 
work  will  cover  a  period  of  about  one  year.  ' 

.Announcement  has  been  made  tiiat  the  Chi- 
cago, Burlington  &  Quincy  R.  R.  will  not  com- 
mence survey  work  for  its  Kentucky  Division 
before  spring.  The  engineers  are  now  sur- 
veying a  route  from  Centralia,  111.,  to  St. 
Louis  and  when  it  is  completed  they  will  pick 
up  the  mute  south  of  the  Ohio  River.  .About 
the  same  time  wor'-c  is  expected  to  begin  on 
the  $.3,000,000  bridge  at  Metropolis.  111..  12 
miles  below  P;ulucah,  B.\-  the  time  the  Bur- 
lington's southern  connections  are  established 
the  bridge  will  be  ready  t'or  traffic  and  two  or 
three  other  roads  will  be  completed  to 
Metropolis,  With  the  completion  of  the  con- 
nections the  Burlington  will  practically  have 
;in  airline  from  the  Pacitic  slope  to  the  Gulf. 
It  will  prob.ablv  take  two  or  three  years  to 
complete  all  these  connections  and  the  big 
bri(_lRe. 

Tlie  City  Ciiui'cil  iif  Louisville  is  consider- 
ing the  ordinances  granting  to  the  Louisville 
S:  Nashville  R,  R,  the  right  to  rearrange  tracks 
;iiid  lay  additional  lines  in  the  vicinity  of  its 
terminal  at   1st  and  Water  Sts, 

The  light  plant,  street  railway  and  power 
bouse  and  water  works  of  the  Somerset  Wa- 
ter, Light  &  Traction  Co.,  of  Somerset,  Ky., 
which  have  been  operated  by  a  receiver  for 
the   past   two   years,   was   offered    for   sale   by 
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the  Commissioner  at  public  auction  on  Jan.  lo. 
The  Kentucky  Midland  R.  R.  Co.  has 
made  surveys  in  part  for  its  projected  14 
mile  exrension.  G.  B.  Hengen,  Chicago, 
HI.,  is  President  and  M.  M.  Wheeler,  Cen- 
tral  City,    Ky.,   is    Chief    Engineer. 

Louisiana. 

The  Louisiana  &  Arkansas  Ry.,  Wm.  Bu- 
chanan, President,  Tcxarkana,  Ark.,  has  engi- 
neers in  the  field  for  an  extension  from  Jena 
to  Vidalia,  opposite  Natchez,  Miss.,  a  dis- 
tance of  4S  miles. 

The  Southern  Ry.  &  Navigation  Co.,  J. 
C.  Ulrich,  Chief  Engineer,  Pullman  Bldg., 
Chicago,  111.,  is  considering  extending  its 
railway  line  to  Alexandria,  La.,  a  distance  of 
lib  miles.  The  company  is  controlled  by  D. 
K.  and  M.  J.  Jeffris,  lumber  men. 
Massachusetts. 

The  Old  Colony  R.  R.  Co.  (Boston  & 
Maine  R.  R.,  has  petitioned  the  State  Rail- 
road Commissioner  for  approval  of  an  issue 
of  8,000  additional  shares  of  stocks,  the  pro- 
ceeds to  be  expended  on  improvements  and 
additions  to  the  property. 

The  Boston  &  Maine  R.  R.,  H.  Bartlett,  Gen- 
eral Superintendent  Mechanical  Department, 
Boston,  Mass.,  has  secured  options  on  nearly 
(iOO  acres  of  land  in  the  town  of  Tewksbury 
along  the  line  of  the  tracks  of  the  Lowell  and 
Lawrence  division  for  the  purpose,  it  is  be- 
lieved, of  building  a  centralized  repair  shop 
and  car  constructing  shops  to  care  for  the  en- 
tire railroad  systems  of  northern  New  Eng- 
land. 

Michigan. 

Announcement  has  been  made  that  the 
Lansing  &  Northeastern  Ry..  which  has  near- 
ly completed  an  interurban  line  from  Lansing 
to  Owosso,  will  take  over  the  Owosso  &  Cor- 
unna  electric  line  and  operate  it  in  connec- 
tion  with   its   new   road. 

The  construction  of  an  electric  railway  from 
Pentwater  to  Crystal  Valley  is  being  advo- 
cated by  the  business  men  of  the  former  place. 
I.  C.  Harwood,  Crystal  Valley,  is  said  to  be 
interested. 

The  Michigan  Central  R.  R.  is  building  a 
four-mile  spur  from  its  Mackinac  Division  to 
reach  2o.000,000  ft.  of  timber  belonging  to 
Kneeland,  Buell  &  Bigelow  Co. 

Minnesota. 

The  Chicago,  Milwaukee  &  St.  Paul  Ry.  has 
imder  consideration  two  projects  for  lowering 
its  tracks  at  West  7th  St.,  St.  Paul.  One  in- 
volves a  gradual  grade  from  Cedar  St.  to  a 
point  in  tlie  neighborhood  of  Selby  Ave.  By 
the  alternative  plan  the  road  would  go  under 
ground  near  the  City  Hospital,  and  run  in  a 
tunnel  from  that  point  to  some  point  beyond 
the  line  of  bluffs.  If  the  tunnel  were  driven 
it  would  pass  through  sand  rock,  and  the  ma- 
terial taken  from  the  tunnel  could  be  utilized 
along  the  river  front  and  protecting  the  em- 
bankment of  the  railway.  It  would  also  fill  up 
ground  which  is  to  be  utilized  by  the  gas 
company  and  other  concerns. 

The  Northern  Pacific  and  Minneapolis,  St. 
Paul  &  Sanlt  Ste.  Marie  have  purchased  600 
acres  in  Minneapolis,  which  will  be  used  in 
the  construction  of  new  switches. 

Duluth  and  the  Ranges. 

BY   TETEE   E.    ME-\GI1ER. 

Mr.  Arthur  Mitchell,  contractor,  returned 
from  a  trip  to  Lower  Canada  and  then  left 
for  Chicago.  He  is  not  doing  anything  at  the 
present  time. 

Mr.  C.  J.  A.  Morris,  of  Morris  &  Shepard. 
St.  Paul,  was  a  caller.  The  only  work  they 
are  engaged  on  at  the  present  time  is  the  com- 
pletion of  a  concrete  bridge  for  the  Great 
Northern  Ry.  at  St.  Paul.  Mr.  Morris  stated 
that  the  outlook  for  work  the  coming  season 
was  very  bright. 

Mr.  Lewis  Leimer,  grading  contractor  who 
has  been  working  on  the  Great  Northern  Ry. 
in  North  Dakota  for  A.  Guthrie  &  Co.  the 
past  season,  was  a  visitor.  He  is  not  doing 
anything  at  the  present  time,  atid  has  placed 
his  horses  in  the  woods  for  the  winter. 


Mr.  Thomas  Higgins,  of  Higgins  &  McDon- 
ald, left  here  to  spend  Christmas  with  his 
family  in  Nebraska.  He  has  not  shown  up 
yet,  and  if  anyone  runs  across  him,  tell  him 
that  his  railroad  work  on  the  Canadian  North- 
ern near  Duluth  is  progressing  nicely.  The 
writer  understood  that  the  cold  weather  ditl 
not  agree  with  Tom.  I  presume  that  is  what 
accounts  for  his  absence. 

Mr.  C.  A.  Lewellen,  General  .'XgeiU  for  the 
State  of  Minnesota  for  the  J.  I.  Case  Thresh- 
ing Machine  Co.,  was  a  caller  here  recently. 
He  stated  that  business  was  pretty  fair  with 
them,  especially  in  their  automobile  line. 

The  Duluth  &  Iron  Range  Ry.  Co.  a  few- 
days  ago  let  a  contract  to  Whitney  Bros.  & 
Hill,  of  Superior,  for  the  tearing  down  of 
their  No.  1  ore  dock  at  Two  Harbors,  Minn., 
and  the  rebuilding  of  the  same  of  concrete  and 
steel.  Whitney  Bros.  &  Hill  will  tear  clown 
the  old  dock  and  put  in  a  concrete  foundation. 
The  steel  work  and  erecting  thereof  will  be 
done  by  another  concern.  The  dock  will  cost, 
when  completed,  $1,500,000.  To  give  an  idea 
of  the  er.ormous  size  of  this  dock  would  say 
over  l."i,00O,O0(l  lbs.  of  steel  will  lie  used  in 
this  construction. 

Mr.  G.  H.  Thompson,  General  Manager  of 
the  Drake  &  Stratton  Co.,  stripping  contrac- 
tors, was  in  our  city  at  the  writing  of  this 
letter.  He  was  accompanied  by  his  wife  and 
son,  and  they  will  leave  here  to  spend  the 
winter   in    Florida. 

Mr.  J.  P.  Daugherty,  railroad  contractor, 
was  a  visitor  in  Duluth  a  few  days  ago.  He 
has  completed  the  contracts  that  he  had  for 
grading  on  the  Northern  Pacific,  Great  West- 
ern  and   Soo  railways. 

Mr.  Timothy  Foley,  head  of  Foley,  Welch 
&  Stewart,  spent  a  couple  of  days  in  our  city 
recently,  and  when  talking  to  the  writer,  said 
that  his  firm  had  a  great  deal  of  work  under 
construction  at  the  present  time,  and  quite  a 
bit  more  to  keep  busy  on.  They  expect  that 
1911  will  be  a  very  busy  year  for  railroad 
contractors. 

Mr.  Wick  O'Connell,  of  Wick  O'Connell  & 
Co.,  general  contractors,  came  in  lo  see  us 
the  other  day.  His  firm  has  a  contract  for  the 
completion  of  the  tunnel  on  the  Canadian 
Northern  Ry.  near  Duluth. 

Mr.  John  Butler,  of  Butler  Bros.,  stripping 
contractors  on  the  Iron  Range  near  Duluth, 
was  in  our  city  the  other  day.  They  are  work- 
ing on  one  or  two  contracts  that  they  have, 
but  have  closed  down  some  of  their  work. 

Mr.  C.  J.  Franzen,  of  Franzen  &  Berglund, 
grading  contractors,  was  a  caller.  They  are 
not  doing  anything  at  the  present  time  and 
have  placed  their  horses  in  the  woods,  but  are 
in  the  market  for  some  grading  work. 

Mr.  J.  P.  Bains,  General  Superintendent  for 
the  Drake  &  Stratton  Co.  in  this  vicinity,  was 
a  caller.  He  was  on  his  way  East  to  spend 
a  month's  vacation.  He  stated  that  his  firm 
is  not  doing  any  work  at  the  present  time, 
having  closed  down  all  of  their  contracts  on 
account  of  the  severe  weather,  and  they  do  not 
e.xpect  to  start  operations  until  early  in  the 
spring.  This  means  that  about  1,800  men  were 
laid  off,  as  Drake  &  Stratton  are  large  em- 
ployers   of    labor. 

Mr.  Fred  Halliday,  of  the  Winston-Dear 
Co.,  and  in  charge  of  one  of  their  large  strip- 
ping contracts  on  the  Range,  was  a  caller  in 
the  city  a  few  days  ago.  He  left  for  the 
South  to  spend  a  few  weeks'  vacation  with 
relatives. 

Andrew  Perrin,  of  Carl  Hall  &  Co.,  dropped 
in  to  see  us  and  stated  that  they  had  about 
3-50  men  working  on  the  railroad  near  Grand 
Rapids,   Minn. 

Mr.  R.  F.  Jones,  of  Jones  Bros.,  railroad 
contractors,  spent  a  couple  of  days  in  our 
city  recently.  They  are  very  busily  engaged 
on  several  contracts  in  the  vicinity  of  Chi- 
cago and  Columbus,  O. 

Dale  &  Bumgardner.  steam  shovel  contract- 
ors, have  closed  down  their  work  for  the  win- 
ter, at  the  present  time  are  busily  engaged  in 
overhauling   their  outfit. 

MacArthur  Bros.  Co.,  who  had  two  large 
stripping  contracts  at  Aurora.  Minn.,  and  on 
which   they  were   working  both  standard  and 


narrow    gage    equiijment,    have    closed    down 
their   work   for   the   winter,   and   will   not   re-      J 
open  the  same  until  early  in  the  spring.  •   I 

Mr.  Harry  Roberts,  of  the  Roberts-Kingston 
Contracting  Co.,  stripping  contractors,  re- 
turned from  spending  the  holidays  with  rela- 
tives at   Marquette,   Mich. 

Mr.  John  J.  Meagher,  western  representa- 
tive for  Peter  E.  Meagher,  was  home  for  the 
holidays.  He  reported  that  as  far  as  he  could 
see,  business  was  rather  quiet  in  the  West  at 
the  present  time,  but  prospects  for  1911  were 
very    bright. 

In  the  next  issue  of  this  paper  I  believe  I 
will  be  in  a  position  to  announce  the  letting 
of  a  large  stripping  contract  in  this  vicinity. 
One  of  the  large  companies  has  asked  for 
bids  on  this  work,  which  amounts  to  at  least 
4.000.000  cu.  yds.  The  work  is  to  be  started 
as  soon  as  possible,  and  is  to  be  finished  in 
about  three  years.  There  are  seven  bidders 
on  this  work,  and  I  understand  that  it  will  be 
announced  this  week  as  to  who  are  the  lucky 
bidders. 

Another  prospect  which  is  attracting  the 
attention  of  some  contractors  in  this  vicinity 
is  the  prospective  building  of  an  electric  line 
to  connect  the  Range  towns  in  the  vicinity  of 
Duluth.  This  railway  will  be  about  80  miles 
long,  and  I  understand  that  the  right  of  way 
has  been  secured,  and  also  the  finances,  and 
that  the  completion  of  the  same  is  an  assured 
fact. 

The  Almar  Iron  Mining  Co.,  of  Duluth,  has 
advertised  for  bids  for  sinking  a  shaft  on 
their  property.  I  do  not  know  how  much  of 
a  contract  this  amounts  to,  but  anyone  inter- 
ested, by  addressing  the  company  at  Duluth, 
will  undoubtedly  receive  the  information  that 
they  desire. 

Contractors  and  others  interested  in  this  line 
of  business,  when  in  the  vicinity  of  Duluth, 
are  cordially  invited  to  make  the  offices  of 
Peter  E.  Meagher,  No.  409  West  Michigan  St., 
their  headquarters  while  here. 

Missouri. 

The  City  Council  of  Cape  Girardeau,  Mo., 
has  passed  an  ordinance  granting  a  franchise 
to  the  St.  Louis  &  San  Francisco  R.  R.  F.  G. 
Jonah,  Chief  Engineer  Construction,  St.  Louis, 
Mo.  I3y  the  ordinance  the  city  gets  a  $3.5.000 
passenger  station,  terminals  for  the  Gulf 
and  Hoxie  divisions,  repair  shops  for  those 
divisions,  and  a  wall  along  the  river. 

Kansas  City,  Mo.,  and  Vicinity. 

(regular  correspondence.) 

All  local  contractors  are  awaiting  with 
great  interest  the  decision  of  the  Supreme 
Court  of  this  state  relative  to  the  proposed 
extension  of  our  city  boundaries.  The 
boundaries  of  Kansas  City  were  materially 
extended  last  summer  by  an  act  of  the  City 
Council,  but  on  account  of  objections  hav- 
ing been  filed,  court  proceedings  became 
necessary  to  confirm  the  action  of  the 
council.  The  case  is  now  in  the  Supreme 
Court  and  a  favorable  decision  is  expected 
daily.  The  final  confirmation  of  the  boun- 
daries will  open  a  large  field  for  grading 
operations.  There  are  miles  of  proposed 
streets  to  be  graded  in  the  new  addition 
and.  like  all  Kansas  City  property,  this  will 
entail  the  removal  of  immense  hills.  Hun- 
dreds of  thousands  of  yards  of  material 
will  be  available  for  contractors  upon  the 
opening   of   the    new    addition. 

G.  E.  Dutcher  of  Kansas  City  has  re- 
cently purchased  a  new  grader  to  add  to 
his  already  nice  outfit.  Mr.  Dutcher  has  a 
sub-contract  on  the  Kaw  River  levee  and 
from  now  on  expects  to  show  them  all  how 
dirt  can  be  moved. 

Work  on  the  new  depot  site  at  Kansas 
City  is  progressin.g  nicely.  The  weather 
this  winter  has  been  ideal  for  outside  work 
and  the  two  large  shovels  now  on  the 
ground  have  been  making  wonderful  prog- 
ress. The  Kansas  City  Terminal  Co.  is  do- 
ing the  grading  entirely  with  its  own  forces. 
The  material  is  being  hauled  on  flat  cars 
several  miles  in  the  country.  It  is  esti- 
mated  the   grading   of   the   new   depot   site 
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will  take  several  months  longer  and  it  is 
probable  the  great  hill  which  is  soon  to  be 
replaced  by  one  of  the  finest  depot  struc- 
tures in  the  world,  will  not  be  entirely  re- 
moved   until    September,    1911. 

John  S.  Spitcaufsky  and  G.  A.  Wagner 
have  formed  a  corporation  to  be  known  as 
the  Spitcaufsky  &  Wagner  Construction 
Co.  They  have  taken  a  contract  to  open 
up  Main  St.  from  Grand  Ave.  to  22d  St. 
There  will  be  about  150,000  yds.  to  be 
moved  and  the  cut  in  places  is  74  ft.  Most 
of  the  material  is  solid  rock.  When  one 
considers  that  this  work  runs  only  four 
city  blocks,  an  idea  can  be  gained  as  to  the 
immense  amount  of  labor  necessary  to  be 
done  in  order  to  make  new  roadways  in 
Kansas  City.  A  steam  shovel  was  installed 
last  week  and  a  good  start  has  already  been 
made  on  the  contract.  Standard  gage  equip- 
ment  is   being  used. 

The  contracting  firm  of  Baker  &  Camp- 
bell, with  principal  offices  in  Kansas  City, 
has  recently  been  organized.  They  have 
secured  a  sub-contract  at  Horatio,  Ark., 
under  Burke  &  Joseph  of  Cape  Girardeau, 
Mo.  There  will  be  about  30,000  yds.  in 
this  work  and  it  is  reported  to  be  the  best 
of  material.  The  work  is  on  the  Kansas 
City  Southern   Ry. 

G.  G.  Clarkson  &  Sons  undertook  a  con- 
tract late  last  fall  to  grade  a  roadway  in 
die  east  end  of  this  city.  There  were  about 
75.000  yds.  in  the  work  and  Clarkson  did 
not  hope  to  make  much  more  than  a  good 
start  before  cold  weather  would  overtake 
him.  Instead  of  that  he  has  the  contract 
practically  completed  and  declares  he  has 
never  worked  under  more  favorable  condi- 
tions. 

It  is  reported  here  that  dirt  will  soon  fly 
along  the  right  of  way  of  the  proposed 
Tulsa-Sapulpa.  Okla.,  Electric  Ry.  There 
is  no  very  heavy  grading  to  be  don'e  on  this 
line,  which  will  run  a  distance  of  about  14 
miles.  The  contract  has  not  as  yet  been 
awarded,  it  is  said.  A  pleasure  park,  sit- 
uated about  midway  between  the  two  cities, 
will  be  constructed.  Tli«re  will  be  consid- 
erable concrete  work  necessary  both  in  the 
construction  of  the  road  and  of  the  park 
mentioned. 

It  is  persistently  reported  that  the  Kan- 
sas City-St.  Louis  Electric  Ry..  principal 
offices  in  the  Commerce  Bldg.,  Kansas  City, 
Mo.,  will  soon  let  contracts  for  the  first  145 
miles  of  its  proposed  road.  The  bonds  of 
the  road  found  a  ready  market  it  is  said. 
The  section  reported  to  be  ready  is  that 
portion  between  Kansas  City  and  Colum- 
bia, Mo.  Only  the  highest  grade  of  con- 
struction is  to  be  done.  The  road  is  to  be 
double  tracked  the  entire  distance  and  only 
rock  ballast  will  be  used.  Within  90  days 
the  section  between  Columbia  and  St. 
Louis  will  be  ready  for  construction  and 
it  is  intended  there  will  be  no  delay  in  put- 
ting the  road  through.  A  1,'/^  per  cent 
grade  is  the  heaviest  along  the  entire  dis- 
tance. The  grading  will  be  of  the  very 
heaviest  nature  and  there  will  be  a  great 
deal  of  rock  work.  The  proposed  road  is 
the  shortest  distance  by  40  miles  between 
Kansas  City  and  St.  Louis  and  the 
scheduled  running  time  will  be  much  less 
than  that  on  which  steam  roads  are  now 
running.  As  this  proposition  deyelops,  we 
will  report  the  progress  to  our  readers. 

St.  Louis  Items. 

BY    A.    B.    KOENIG. 

The  Alanufacturers  Railway  Co.  last  week 
placed  on  record  five  deeds  for  property  in 
South  St.  Louis  which  is  to  be  used  for  termi- 
nal yards.  The  aggregate  consideration  was 
$39,000.  The  property  was  transferred  in  all 
cases  to  Hollis  March,  whose  name  does  not 
appear  in  the  city  directory,  but  claimed  bv 
agents  on  Realty  Row  to  be  the  "Straw  Man" 
for  the  Busch  railway  people. 

The  Burlington  is  conducting  surveys  for 
a  new  line  from  Sesser,  111.,  about  midway 
between  Centralia  and  Herrin  to  St.  Louis,  to 
form   a  direct   route  from   Metropolis,  on  the 


Ohio  river  to  Sr.  Louis.  The  Burlington 
hauls  about  5,000,000  tons  of  coal  aimually 
from  the  Carterville  district  mines  to  points 
m  the  north  and  northwest.  All  the  tonnage 
has  moved  from  the  mines  north  through 
Monmouth,  Savannah  and  Dubuque,  to  St. 
Paul,  where  it  has  been  turned  over  to  the 
Hill  lines  traversing  the  northwest.  The  ex- 
tension from  Sesser,  in  Franklin  county  to  St. 
Louis  will  enable  the  rapid  and  expeditious 
movement  of  coal  over  the  Burlington  rails 
via  St.  Louis  to  Kansas  City,  St.  Joseph,  Oma- 
ha and  points  in  the  northwest  as  far  as  Bill- 
ings, Mont. 

The  Board  of  Local  Improvements  of  East 
St.  Louis  last  week  authorized  City  Comp- 
troller Frank  B.  Hanna  to  draw  a  voucher 
for  $4.5,.5.57..3G  in  favor  of  the  O.  T.  Dunlap 
Construction  Co.  on  account  of  work  already 
done  on  the  big  outlet  sewer.  This  pavment 
makes  a  total  of  $'23-2,135..S()  that  has  been  paid 
out  on  account  of  the  work  on  the  sewer.  The 
contract  was  let  Feb.  17,  1909,  at  a  price  of 
$710,'266.6.5.  The  payment  was  the  fifteenth 
that  has  been  made  the  contractors  thus  far. 
antl  leaves  a  balance  due  them  of  $478,131.29 
which  will  be  paid  from  time  to  time  as  the 
work  is  completed.  The  work  on  the  sewer  is 
now  running  full  force  and  all  the  necessary 
machinery  has  been  installed  and  is  in  opera- 
tion. The  sewer  is  believed  by  the  citizens 
of  East  St.  Louis  to  be  the  biggest  improve- 
ment that  can  be  made  in  the  city  and  that  it 
will  improve  the  health  and  the  value  of  prop- 
erty more  than   any  other  one  thing. 

A  new  advertisement  for  bids  for  the 
wrecking  of  the  84  buildings  which  now  cover 
the  west  approach  to  the  municipal  free  bridge 
was  published  last  Tuesday.  At  the  letting  a 
week  previous  not  one  bid  was  received. 
Wrecking  companies  have  assured  members  of 
the  Board  of  Public  Improvements  that  un- 
der the  new  specifications  they  will  make  bids. 
The  time  limit  for  the  execution  of  the  con- 
tract is  extended  from  May  1.5  to  July  15,  and 
the  contractor  is  authorized  to  store  the  ma- 
terials obtained  from  the  wrecked  buildings  on 
certain  unused  portions  of  the  approach  for 
one  year  after  the  letting.  This  storage  area 
is  to  be  carefully  fixed  so  as  not  to  interfere 
with  the  construction,  the  places  assigned  be- 
ing between  the  footings  of  the  approach.  A 
bond  of  $5,000  is  to  be  given  by  the  contractor 
in  addition  to  a  certified  check  for  $5,000.  Two 
considerations  actuated  the  Board  of  Public 
Improvements  in  readvertising  the  contract. 
One  was  that  if  the  city  itself  did  the  wreck- 
ing, as  had  been  jilanned,  the  cost  of  the  work 
would  have  to  lie  paid  out  of  the  funds  avail- 
able for  the  construction  of  the  free  bridge, 
wdiereas  the  money  received  for  the  material 
would  have  to  be  paid  into  the  general  munici- 
pal revenue.  The  other  was  that  wreckers  ex- 
plained that  if  storage  facilities  were  given 
for  a  limited  period  they  would  undertake  the 
work.  The  city  officials  considered  that  as  the 
city  had  no  sales  organization  through  which 
the  material  could  be  satisfactorily  sold,  and 
would  have  to  organize  one  if  it  did  the 
wrecking,  the  wrecking  companies  offer  sup- 
plied  the  better   alternative. 

.'\t  a  meeting  of  the  commissioners  of  the 
East  Side  Levee  and  Sanitary  District  last 
Friday  the  contract  was  let  for  building  the 
four  highway  bridges  to  span  the  great  diver- 
sion channel  being  dug  to  protect  East  .St. 
Louis  and  the  East  Side  from  high  water  in 
future  years. 

The  contract  went  to  the  Jolii-t  bridge  & 
Iron  Works  Co.  of  Jolict,  111.  whose  bid 
was  $53,475.  Under  the  terms  nf  the  contract 
the  work  must  be  started  immediately  and 
completed  by  May  15.  These  bridges  are  to  be 
at  the  Alton,  Poag,  Grollmes  and  Wand.-i 
roads.  Three  will  be  bl  ft.  wide  and  one  20 
ft.  One  will  have  a  footpath.  l-:ach  will  be 
300  ft.  long.  Within  two  weeks  the  Levee 
Commissioners  will  adxertise  tor  bids  for  the 
construction  of  five  railroad  bridges  necessary 
to  take  the  railroads  across  the  channel.  This 
work  will  cost,  approximately.  $300,000.  ^  It  is 
expected  the  work  of  the  liig!ivva>  and  railroad 
bridges,  and  on  the  channel  will  be  cornpleted 
and   water   be   pourin-.;    into   the   big   ditch  by 
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August  1  next.    The  channel  is  to  be  4%  miles 
long  and  500  ft.  wide.     The  dirt  to  be  taken  ■ 
out  will  be  thrown  up  on  both  sides  and  will 
form  a  system  of  levees. 

In  mapping  out  the  1911  appropriation  ordi- 
nance for  East  St.  Louis,  Mayor  Silas  Cook 
has  provided  for  the  purchase  of  much  addi- 
tional equipment  for  the  fire  department,  in- 
cluding more  hose  and  another  steamer,  for 
improvements  at  the  No.  1  house  and  for 
starting  the  work  of  building  two  new  houses. 
The  ordinance,  which  will  go  to  the  city  coun- 
cil this  month,  when  the  Committee  on  Fi- 
nance, Ways  and  Means  gets  through  with  it, 
provides  for  $100,000  for  the  fire  department 
alone,  against  $95,000  for  1910,  About  $10,000 
left  over  from  last  year  with  the  $5,000  ad- 
ditional for  this  year,  will  provide  a  fund  with 
which  the  new  work  may  be  started.  Mayor 
Cook  said  a  lot  soon  will  be  bought  in  Lands- 
downe  on  which  to  build  a  combination  fire 
and  police  substation,  and  another  lot  will  be 
bought  at  74th  and  State  streets,  in  Edgemont 
for  like  purpose.  It  is  also  probable  that  dur- 
ing the  year  the  size  of  the  water  mains  will 
be  increased  from  six  to  twelve  inches. 

Mayor  Kreismann  and  President  Maxine 
Reber  of  the  Board  of  Public  Improvements 
conferred  with  members  of  the  city  council 
Saturday  and  urged  them  to  vote  for  the  pass- 
age of  a  bill  now  pendin.g  in  the  council  pro- 
viding for  the  construction  of  a  viaduct  over 
the  Missouri  Pacific  railroad  tracks  at  Chou- 
teau avenue.  The  bill  provided  that  the  ex- 
pense of  building  the  viaduct  shall  be  paid 
by  the  railroad,  and  that  the  consequential 
damages  shall  be  paid  by  the  citv.  The  dam- 
age to  adjoining  property  resulting  froin  the 
viaduct  has  been  variously  estimated  at  from 
$20,000  to  $250,000  and  more.  The  Board  of 
Public  Improvements  prepared  two  bills  pro- 
viding for  a  viaduct  at  this  crossing.  In  one 
it  is  provided  that  the  damages  must  be  paid 
by  the  railroads.  In  the  other  the  expense 
must  be  paid  by  the  city.  Both  bills  were 
presented  to  the  House  of  Delegates.  That 
body  recently  passed  the  bill  providing  for  the 
payment  of  damages  by  the  city  and  sent  it  to 
the  council.  The  other  hill  is  yet  held  in  the 
House. 

Montana. 

The  Missoula  &  Hamilton  Ry.  Co.  has  been 
incorporated  with  a  capita!  stock  of  $500,000 
and  proposes  the  construction  of  a  steam  or 
electric  railway  from  Missoula  to  Hamilton. 
The  company  is  reported  to  be  backed  by 
parties  interested  in  the  Bitter  Root  Valley 
Irrigation  Co.  The  incorporators  of  the  Mis- 
soula &  Hamilton  Ry.  are  H.  M.  Sloan  and  R. 
.\.  O'Hara.  of  Hamilton,  Mont.,  and  Frank  I. 
Bennett.  Ira  M.  Cobe  and  L.  A.  Busby,  of 
Chicago.  Of  the  capital  stock  of  $500,000, 
$100,000  has  already  been   subscribed. 

The  Polson-Whitefish  Electric  R.  R.  has 
secured  a  right  of  way  from  Whitefish  to 
Kalispell.  a  distance  of  about  55  miles,  and 
•30  miles  of  the  right  of  way  has  been  sur- 
veved.  The  company  has  a  capital  stock  of 
$200,000,  of  which  over  half  is  said  to  have 
been  subscribed.  It  is  stated  that  as  soon  as 
the  remainder  of  the  stock  is  placed  construc- 
tion and  material  contracts  will  be  let.  The 
officers  of  this  company  are  as  follows:  J. 
A.  Edge,  President;  O.  P.  J.  Mosby,  Vice 
President;  J.  H.  Stevens,  Secretary;  A.  W. 
Swaney.  Treasurer,  and  G.  H.  Adams  and 
J.  E.  White,  directors. 

\Mn'te  Bros.,  Missoula,  Mont.,  have  com- 
pleted the  construction  of  the  Y  grades  for 
the  Pugct  Sound  Ry.  at  Haugan,  and  imme- 
diately moved  their  outfit  to  De  Borgia  to 
grade  for  a  -3,500  ft.  siding. 

The  Billings  Traction  Co.  is  reported  to 
be  plaiuiing  to  start  work  in  the  spring  on  the 
construction  of  its  electric  street  railway  sys- 
tem in  Billings,  Mont.  John  A.  Connolly, 
Muskogee,  Okla.,  is  interested  in  this  project. 

Nebraska. 

The  W.  K.  Palmer  Co.,  Engineers,  Dwight 
Bld.g,,  Kansas  City.  Mo.,  has  completed  sur- 
veys for  the  Nebraska-Dakota  Ry..  which 
projects  a  line  from  Valentine,  Neb.,  to  Sioux 
City,  la. 
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New  Mexico. 

The  Santa  Fe  Systiin.  B.  H.  Newlce,  Divi- 
sion Engineer,  Las  Vegas,  X.  Mcx.,  has 
planned  to  install  a  pumping  plant  at  Gallup. 
.\'.  Mex.,  to  cost  $5,000. 

The  Santa  Fe  System  has  planned  to  in- 
crease its  water  facilities  at  .Mlniqncrque.  N. 
Alex.,  at  a  cost  of  $7,000  and  to  conslruet  an 
addition  to  its  boiler  honsc  at  a  cost  of  $.'!,(iOO. 

The  Santa  Fe  System  proposes  to  build  an 
addition  to  its  engine  house  at  Belen,  N.  Mex., 
at  a  cost  of  $13,000. 

The  Santa  Fe  System  has  appropriated 
$18,000  to  cover  the  cost  of  changes  to  the 
round  house  facilities  at  Clovis.  N.  Mex. 

The  Santa  Fe  System  will  soon  install  an 
autogenous  welding  plant  at  .Mbuquerque,  N. 
Mex.,  at  a  cost  of  $8.^^00. 

New  York. 

.\ccordn-,g  to  a  statement  made  before  the 
Interstate  Commerce  Commission  improve- 
ments costing  $42,000,000  have  been  laid  out 
by  the  New  York  Central  lines,  consisting 
principally  of  freight  terminals  on  the  west 
side  of  New  York  City. 

The  Brooklyn  Rapid  Transit  Co.,  Brooklyn, 
has  submitted  a  proposition  to  the  Public  Ser- 
vice Commission  of  New  York,  for  the  im- 
provement of  transit  facilities  in  the  Borough 
of  Brooklyn.  The  proposition  comprehends 
a  system  by  which  the  4th-  Ave.  subway,  in 
Brooklyn,  will  be  operated  by  the  Brooklyn 
Rapid  Transit  Co  and  coimected  at  Flatbush 
Ave.  with  the  Brighton  Beach  "L"  line,  which 
is  to  be  four-tracked,  and  with  the  West  End, 
Culver  and  Sea  Beach  "L"  lines  at  43d  St., 
the  extreme  end  of  the  sixth  section  of  the 
subway  now  under  construction.  It  also  is 
proposed  to  extend  the  3d  .-Xve.  "L"  from  65th 
.St.,  Bay  Ridge,  to  Fort  Hamilton.  The  prop- 
osition also  makes  the  condition  that  the  city 
build  a  double  track  crosstown  subway  line  in 
Manhattan  from  the  Manhattan  Bridge  ter- 
uiiiuis,  the  route  to  be  agreed  upon,  to  the 
-North  River,  and  that  provision  be  made  for 
connections  with  the  Subway  system  in  Man- 
hattan now  existing  and  extensions  or  routes 
lo  be  constructed.  The  Rapid  Transit  Co. 
l)roposes  to  spend  $30,000,000.  which  will  in- 
clude all  expenses  of  elevating"  and  equipping 
the  former  steam  roads  now  operated  by  the 
company  and  the  connections  with  the  4th 
Ave.  subway  at  the  two  points  named,  less 
such  portion,  to  be  agreed  upon  between  the 
company  and  the  city,  as  will  represent  a  fair 
share  to  the  city  of  abolishing  grade  crossings. 

The  New  York  Central  &  Hudson  River 
R.  R.,  J.  W.  Eber.  Superintendent,  Utica,  has 
acquired  all  the  land  necessary  for  its  new 
station  at  Utica  and  it  is  expected  that  con- 
struction contracts  will  be  awarded  early  in 
the  sprirg.  The  new  station  will  be  two 
stories  high,  built  of  brick  with  stone  trim- 
mings and  it  will  be  about  400  ft.  in  length. 
The  approach  to  the  trains  will  be  by  subways 
as   at   Albany. 

The  Dunkirk.  Allegheny  Valley  &  Pitts- 
burg R.  R.  (New  York  Central  Lines),  has 
filed  a  $5,000,000  mortgage.  The  purpose  of 
the  mortgage  is  to  liquidate  bonds  and  pro- 
vide for  an  extension  costing  $2,100,000.  The 
mortgage  was  filed  in  Venango  County,  and 
it  looks  as  though  this  meant  that  the  New 
York  Central  will  extend  this  line  from  Titus- 
ville  to  Oil  City  or  Franklin,  to  make  con- 
nection with  the  Lake  Shore  &  Michigan 
Southern.  Such  a  road  would  give  the  Cen- 
tral a  direct  route  for  coal  from  the  Pennsyl- 
N-ania  fields  to  the  lakes  and  would  provide 
a  much  more  direct  line  between  Pittsburg 
and  Buffalo.  Samuel  Rockwell.  Cleveland, 
O..  is  Chief  Engineer  of  the  Lake  Shore  & 
Michigan  Southern  Ry.,  which  operates  the 
Dunkirk,  Allegheny  Valley  &  Pittsburg, 

Ohio. 
City  Council  of  Hamilton  has  taken  the 
first  steps  for  the  construction  of  the  pro- 
posed underground  South  Hamilton  crossing 
by  the  passing  of  a  resolution  declaring  it 
necessary  to  lower  the  grade  of  Central  .A.vc, 
at  the  South  Hamilton  crossing,  so  that  the 
thoroughfare  wo'uld  pass  under  the  Cincinnati. 


Hamilton  &  Dayton  K.  K.  tracks,  b.stimates 
place  the  cost  of  the  work  at  from  $18,000  to 
$57,000.  F.  E.  Weaver  is  City  F.ngineer  of 
Hamilton. 

The  Hocking  Valley  R.  R„  [■.  H.  Sheldon, 
Chief  Engineer,  Columbus,  O.,  has  plans  un- 
der way  for  the  construction  of  new  arriving 
and  departing  yards  and  engine  roundhouse 
south  of  the  end  of  Parsons  Ave.  at  Columbus. 
The  work  involves  the  expenditure  of  about 
$1,000,000, 

Ordinance  is  to  come  before  the  City  Coun- 
cil of  Columbus  to  grant  a  franchise  for  the 
proposed  new  East  Side  crosstown  car  line,  to 
run  from  the  Panhandle  shop  district  south 
in  Champion  Ave,  and  adjoining  streets,  to  the 
steel  plants.  Plans  and  surveys  for  the  pro- 
posed line  have  been  completed  by  Stanley  D. 
Pugh,  C.  E.,  New  Hayden  BIdg.,  Columbus. 
It  is  said  that  work  on  the  new  line,  which  is 
to  cost  in  the  neighliorhood  of  $400,000  and 
which  will  be  seven  miles  in  length,  will  be 
connuenced  as  soon  as  a  franchise  can  be 
secured. 

Mayor  George  T.  Lehrer,  of  Sandusky, 
has  recommended  to  the  City  Council  that 
steps  be  taken  for  the  elimination  of  four 
grade  crossings  in  the  city. 

The  Cleveland,  Alliance  &  Mahoning  Val- 
ley R.  R.  has  completed  surveys  for  its 
projected  10  mile  electric  railway  from  Al- 
liance to  Ravennor.  The  project  is  now 
being  financed  and  construction  contracts  will 
be  let  this  spring.  C.  R.  Morley,  Cleveland. 
O.,  is  interested. 

The  Cleveland,  Cincinnati,  Chicago  &  St. 
Louis  Ry.  has  brought  condenuiation  suits  at 
Dayton  to  secure  property  in  Miamisburg  to 
be  used  to  complete  a  change  in  route  near 
the  latter  place  and  thus  shorten  the  line  be- 
tween   Dayton   and    Cincinnati. 

A  petition  has  been  presented  to  the  City 
Council  of  Toledo  asking  for  an  extension  of 
the  street  railway  system  south  of  Fassett 
St.,  East  Toledo,  and  including  the  territory 
tapped  by  Owens,  Oakdale,  Prentice  and  the 
Stillman  Brown  addition  to  Toledo. 

It  IS  reported  that  the  capitalization  of 
the  Columbus,  Mount  Vernon  &  Mansfield 
Traction  Co..  which  was  recently  incorpo- 
rated with  a  nominal  stock  of  $2,500,000.  is 
to  be  increased  and  the  property  of  the 
Columbus,  New  Albany  &  Johnstown 
Traction  Co.  transferred  to  the  new  cor- 
poration. The  new  company  was  incor- 
porated to  take  over  the  Johnstown  line 
and  extend  it.  Reports  from  the  east  are 
that  the  plans  for  financing  the  new  com- 
pany are  progressing  satisfactorily  and  it 
is  expected  that  with  the  opening  of  spring 
the  construction  work  on  the  extension  will 
begin. 

Oklahoma. 

The  W.  K.  Palmer  Co.,  Engineers,  Dwight 
BIdg.,  Kansas  City,  Mo.,  has  surveying  parties 
now  in  the  field  on  the  branch  of  the  proposed 
Winnipeg,  Salina  &  Gulf  Ry.,  from  Alva, 
Okla.,  west  to  Des  Moines,  N,  Mex, 

Surveys  have  been  completed  and  construc- 
tion work  will  probably  be  started  soon  on 
an  electric  railway  proposition  from  Joplin, 
Mo,,  and  Columbus,  Kan.,  through  Baxter 
Springs,  Kan.,  to  Miami,  Okla.  The  W.  K. 
Palmer  Co.,  Dwight  BIdg.,  Kansas  City,  Mo., 
is  the  Engineer. 

The  St.  Louis  &  San  Francisco  Ry.,  has 
been  making  surveys  at  Chickasha  for  the  con- 
struction of  tracks  and  buildings  for  stock 
yards  in  that  city. 

Oregon. 

The  Lane  County  .Asset  Co.,  Eugene,  is 
reported  to  have  financed  its  proposed  electric 
railway  from  Eugene  to  the  coast.  Kansas 
City  parties  are  said  to  have  agreed  to  furnish 
the  necessary  capital,  and  it  is  further  said 
that  contracts  for  the  first  20  miles  of  grading 
have  been  let. 

.-Xccording  to  the  annual  report  of  the  State 
Railroad  Commission  there  were  on  Dec.  15, 
1910.  a  total  of  2,491.09  miles  of  railroad  in 
operation  in  the  state,  an  increase  of  90.13 
miles  over  the  mileage  in  operation  on  the 
same  date  a  year  a.go.    This  new  mileage  came  . 


out  of  the  Oregon  Short  Line,  Pacific  Railway 
&  Navigation  Co.,  and  the  Sumpter  Valley- 
road,  and  does  not  include  any  mileage  on  the 
Deschutes  River  R.  R.,  Oregon  Trunk  or 
Natron  branch  of  the  Southern  Pacific  Co,  in' 
Oregon,  v.hich  have  not  yet  been  placed  in 
operation. 

The  Crown  Paper  &  Pulp  Co.,  according  to 
advices  from  .'\storia.  Ore.,  is  securing  right 
of  way  for  a  proposed  logging  road  to  be 
constructed  this  spring  to  tap  a  timber  track 
in  the  vicinity  of  Svcnsen. 

Good  progress  is  being  made  in  driving 
the  luimel  at  Cornelius  on  the  United  Rys. 
line  and  it  is  expected  that  the  heading  will 
be  entirely  through  by  the  later  part  of 
February.  The  bore  is  16x24  ft.  and  an  aver- 
age progress  of  400  ft.  is  being  made.  During 
December  the  progress  was  503  ft.  The  tun- 
nel when  completed  will  be  4,103  ft.  long  and 
will  cost  over  $400,000.  Porter  Bros.,  Spo- 
kane, Wash.,  are  the  contractors. 

The  Peninsula  Tunnel  of  the  Oregon  Rail 
road  &  Navigation  Co,  was  completed,  rea(l\ 
for  the  operation  of  trains  on  Jan.  15,  This 
tunnel  is  5,430  ft,  long  and  was  driven  at  a  cosi 
of  about  $1,000,000,  By  use  of  the  tunnel  six 
miles  will  be  saved.  Track-laying  on  th< 
Trontdale  cut-off  from  Troutdale  to  the  tun 
nel  will  be  started  as  soon  as  the  weather 
will  permit.  It  is  expected  that  the  cut-oft 
will  be  completed  by  the  early  part  of  June. 
The  distance  between  the  month  of  the  tunnel 
and   Troutdale   is   14   miles. 

Pennsylvania. 

e'.MacArthur  Bros.  Co.,  11  Pine  St.,  New 
York,  and  227  Dearbor^i  St.,  Chicago,  III.,  has 
been  awarded  the  contract  for  the  extension  of 
tin-  Lehigh  &  New  England  R.  R.  from  Dan- 
ielsville  to  Tamaqua.  Under  the  agreement  en- 
tered into,  construction  is  to  begin  at  once  and 
be  pushed  rapidly  forward  so  that  trains  will 
be  running  by  .^pril  1,  1912.  The  extension 
will  be  32  miles  long.  From  Danielsville  it 
will  cross  the  Blue  Ridge  over  easy  grades  to 
Lehigh  Gap,  where  a  river  bridge  will  be 
constructed  across.  110  ft.  above  the  water. 
Thence  the  line  will  be  extended  through  the 
Lizard  Creek  and  Mahoning  Valleys  to  the 
collieries  of  the  Lehigh  Coal  &  Navigation  Co.. 
in  the  Tamaqua  region.  The  most  important 
single  feature  will  be  the  river  bridge  at  Le- 
high Gap,  which  will  have  concrete  piers  and 
a  steel  superstructure.  This  brid.ge  alone  will 
cost  upwards  of  $500,000.  The  total  cost  of 
the  extension  will  be  close  to  $3,000.00n.  Mac 
.-Xrtht'r.  Bros.  Co.'s  office  on  the  work  will  In 
located  at  Lehighton,  Pa.  The  contractor^ 
e.xpect  to  sub-let  a  portion,  at  least,  of  the 
work.  J.  H.  Gilchrist,  Hazelton,  Pa.,  is  Chief 
Ensineer  in  charge  of  construction  for  the 
railroad. 

An  ordinance  is  now  before  the  City  Coun- 
cil of  Johnstown.  Pa.,  calling  for  a  new  Penn- 
sylvania R.  R.  depot,  and  subways  or  viaducts 
replacing  the  Fairfield,  Dehware  and  Laurel 
-Ave.  crossings  in  Morrellville,  and  a  similar 
provision  for  pedestrian  traffic  at  the  Haws 
brick  works  east  of  Brownstown. 

The  Pennsylvania  R.  R.  is  said  to  be  con- 
templating extending  its  Tyrone  and  Clear- 
field branch  across  the  mountain  to  Du  Bois. 
The  e-xtension  would  be  about  14  miles  and 
would  give  a  shorter  route  from  the  Clearfield 
region  to  the  West, 

Capitalists  of  Pittsburg  have  applied  to  the 
Borough  Council  of  South  Sharon  for  a  fran- 
chise to  be  used  in  connection  with  a  pro- 
posed electric  railway  from  Sharon  to  the 
South  Shore.  It  is  estimated  that  the  road 
will  cost  about  $300,000. 

^  The  Western  Maryland  Ry.,  H.  R.  Pratt, 
Chief  Engineer,  Baltimore,  Md..  is  planning 
to  extend  its  track  from  York  across  the 
Codorus  creek  in  the  vicinity  of  Queen  St. 
and  thence  to  the  northern  end  of  the  Borough 
of  North  York.  Land  owners  have  practically 
promised  to  donate  the  right  of  way  and  it  is 
believed  that  the  spur  will  be  started  shortly. 

Philadelphia    parties    are    reported    to    have 
offered    to    purchase   all    of   the   stock   of   the 
Lancaster  &  York  Furnace  trolley  line,  oper 
atin.g  between   Millersville  and  York  Furnace. 


•J*  indicates  work   now  open  for  bids,      ®  indicates  a  contract  let  recently. 
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The  same  parties  are  said  tu  have  already  ob- 
tained control  of  the  Lancaster  and  Southern 
Trolley  line,  an  independent  branch.  It  is 
said  that  the  Susquehanna  will  be  bridged  and 
a  projected  line  will  be  built  along  the  York 
County  shore  to  York,  giving  complete  trol- 
ley service  through  to  Baltimore. 

The  directors  of  the  Pennsylvania  R.  R.  Co. 
have  decided  to  present  to  the  stockholders 
at  their  annual  meeting  in  May  a  resolution 
authorizing  an  increase  of  $100,000,000  in  the 
capital  stock.  At  present  the  authorized  capi- 
tal stock  of  the  company  is  JoOO,000,000,  of 
which  $41l',610.000  has  been  issued.  All  of 
the  differences  between  the  amount  issued 
and  the  amount  authorized  is  at  present  re- 
served for  the  possible  conversion  of  the 
company's  outstanding  convertible  bonds,  ex- 
cept $22,000,000.  The  company's  needs  of  this 
year,  to  provide  for  maturing  obligations  and 
necessary  improvements,  require  the  raising 
of  between  $30,000,000  and  $40,000,000,  accord- 
ing to  a  statement  issued  by  the  company. 

It  is  now  said  that  the  Central  R.  R.,  of 
New  Jersey.  J.  O.  Osgood,  Chief  Engineer, 
New  York,  has  changed  its  plans  regarding  its 
proposed  improvements  at  Glen  Onoko.  It 
was  intended  to  blast  away  the  mountain  at 
this  place  but  now  the  engineers  have  an- 
nounced another  plan  under  which,  by  the  e.K- 
penditure  of  less  than  $200,000,  greater  re- 
sults can  be  obtained  in  facilitating  traffic. 
The  tunnel  will  be  left  as  it  is,  but  the  nose 
of  the  mountain  will  be  excavated  to  make 
room  for  tracks  outside  the  tunnel,  which  will 
be  carried  over  the  river  by  a  new  steel  bridge. 
Excavation  work  for  the  foundations  of  this 
bridge  has  already  been  started  by  Hugh 
Boyle,  Contractor,  Scranton,  Pa. 

As  soon  as  weather  permits  the  Lehigh  Val- 
ley R.  R.  Co.  will  resume  work  on  its  four- 
track  system.  The  work  starts  at  Cementon 
and  about  five  miles  of  mountain  will  have  tu 
be  chopped  off.  The  cost  of  the  work  between 
Cementon  and  Laurys  will  be  in  the  neighbor- 
hood of  $500,000  and  w'ill  require  about  a  year. 
The  work  has  been  delayed  considerably  by 
the  action  of  State  officials  in  declining  per- 
mission to  the  railroad  to  build  up  from  the 
Lehigh  River  bed. 

The  City  Council  of  Waynesboro.  Pa.,  has 
plans  under  consideration  for  building  a  sub- 
way to  carry  3rd  St.  tmder  the  tracks  of  the 
Western  Maryland  R.  R.  and  the  Cumberland 
Vallev  R.  R. 

The  Philadelphia  &  Reading  Ry,,  Wm. 
Hunter,  Chief  Engineer,  Philadelphia,  is  se- 
curing land  for  the  erection  of  a  large  bitu- 
minous coal  storage  plant  about  \Vz  miles  east 
of  South  Bethlehem.  It  is  said  the  plant  is  to 
be  erected  in  connection  with  the  big  coking 
plant  to  be  erected  by  the  Bethlehem  Steel  Co. 

Tennessee. 

®Gibson-Carr  Co.,  Middlesboro,  Ky.,  have 
secured  a  sub-contract  from  Mason  &  Hanger 
Co.,  Richmond.  Ky.,  for  work  on  the  second 
track  for  the  Queen  &  Crescent  Route  (C.  N. 
O.  &  T.  P.  Ry.),  from  Oak.lale  to  Lansing, 
Tenn.  This  work  follows  Emery  River  for  a 
distance  of  15  miles.  The  work  includes  042,- 
500  cu.  yds.  of  rock  excavation,  the  general 
contract  being  secured  by  Mason  &  Hanger 
Co.  late  in  December. 

The  Nashville  Interurban  Ry.  Co.,  of  Nash- 
ville, Tenn.,  now  operating  20  miles  of  elec- 
tric railway  from  Franklin  to  Nashville,  are 
about  to  extend  the  line  from  Nashville  to 
Gallatin.  The  W.  K.  Palmer  Co.,  Engineers, 
717-720  Dwight  Bldg..  Kansas  City,  Mo.,  have 
been  retained  as  Engineers,  to  make  all  sur- 
veys, prepare  maps,  estmiates  and  profiles, 
and  have  charge  of ■  the  construction  work. 

Surveys  for  the  Nashvillc-Gallatin  Inter- 
urban Electric  Ry.  Co.'s  line  are  to  be  started 
about  Jan.  20,  according  to  a  statement  of  H. 
H.  Mnyberry,  Franklin,  Tenn..  the  promoter 
of  the  line.  It  is  believ^ed  actual  construction 
work   will  be  started  in   Mav. 

The  Louisville  &  Nasb'ville  R.  R.  has 
placed  an  order  for  72.000  tons  of  steel  rails 
with  the  Tennessee  Iron  Co.,  to  be  rolled 
at  Ensley.  The  rails  will  be  used  in  the 
double-tracking  of  the  line  between  Deca- 
tur  and    Nashville. 


Texas. 

Proposition  has  been  made  to  the  city  of 
El  Paso  looking  to  the  securing  of  a  franchise 
to  enter  the  city  for  Altus,  Roswell  &  El 
Paso   Ry. 

Representatives  of  the  Rock  Island,  Texico- 
Farwell  &  Southern  Ry.,  which  has  recently 
completed  about  25  miles  of  grade  and  has 
steel  on  the  ground  for  same  in  the  vicinity 
of  Texico,  N.  Mex.,  has  made  a  proposition  to 
the  Commercial  Club  of  Pecos  to  bring  the 
road  into  this  city  in  consideration  of  a  cash 
bonus  of  $75,000.  The  contract  calls  for  the 
completion  and  operation  of  the  road  within 
two  years  from  the  signing  of  the  contract.  It 
is  understood  that  the  road  is  a  part  of  the 
new  proposed  Pecos  Valley  extension  of  the 
Rock  Island,  two  branches  of  which  are  to  be 
cxmstructed,  one  from  Texico  via  Midland  to 
San  Antonio,  and  one  from  Texico  via 
Knowles,  N.  Mex.,  to  Pecos,  Tex.  By  the 
terms  of  the  tentative  contract  Pecos  becomes 
the  Southern  or  rather  Southwestern  terminus 
of  the  Pecos  Valley  extension,  while  Mid- 
land will  become  the  present  prospective 
Southern  terminus  of  the  San  .\ntonio  exten- 
sion. Midland  has  accepted  a  similar  proposi- 
tion and  has  raised  already  her  required  bonus 
of  $100,000,  which  has  been  turned  over  to 
the  railroad  company,  the  railroad  company 
having  given  a  bond  in  the  sum  of  $100,000, 
guaranteeing  construction  of  line  into  Mid- 
land within  two  years.  Pecos  has  practically 
accepted  the  proposition  made  and  will  prob- 
ably close  negotiations  within  the  present 
month. 

Stockholders  of  the  Missouri,  Oklahoma  & 
Gulf  Ry.,  J.  J.  Harrison,  Chief  Engineer, 
Durant,  Okla.,  have  authorized  a  bond  issue 
not  to  exceed  $1,000,000.  The  money  will  be 
used  to  extend  the  line  to  the  Gulf  of  Mexico, 
and  impriive  the  terminals  at  Denison,  Tex. 

Press  reports  quote  B.  F.  Yoakum,  Chair- 
man Board  of  Directors  of  the  St.  Louis  &  San 
Francisco  R.  R.,  as  stating  that  the  Frisco  in- 
tends extending  its  lines  in  the  future  from 
Quanah,  Tex.,  to  the  Pacific  Coast.  One  or 
two  surveys  made  a  number  of  years  ago 
will  be  followed,  and  the  distance  from 
Quanah  to  Los  Angeles  will  be  le§s  than  1,000 
miles.  Beyond  a  statement  that  the  prelim- 
inary plans  arc  completed,  Mr.  Yoakum  would 
not  commit  himself,  save  that  he  repeated  that 
the  line  will  be  built  in  the  near  future.  One 
of  the  surveyed  routes  is  by  way  of  .Mbu- 
querque  and  the  other  by  way  of  Phoenix.  By 
way  of  .\lbuf|uerque  would  mean  construction 
almost  due  west,  practically  paralleling  the 
Santa  Fe.  By  way  of  Phoeni.x  would  be 
more  direct  and  would  traverse  for  some  dis- 
tance country  comparatively  undeveloped  by 
railroads. 

The  St.  Louis  &  .San  Francisco  R.  R.  has  ap- 
propriated $50,001)  for  pre-cooling  plant  to 
be  erected   at   San   Benito. 

Business  men  of  Austin  have  dccidecl  to  ac- 
cept proposition  of  R.  A.  Love  to  build  a  30- 
mile  railroad  from  .Austin  to  Lockhart. 

The  Pecos  Valley  &  Northeastern  R.  R. 
will  shortly  begin  work  on  an  extension  south 
from  Pecos  City  through  JNIarathon  to 
Boqnillas  on  the  Rio  Grande. 

The  Santa  Fe  .System  has  appropriated  $8,- 
700  to  cover  the  cost  of  new  freight  yard 
tracks  at  Brownwood,  Tex.  The  company  has 
also  appropriated  $18,000  to  cover  cost  of  im- 
provements at  Temple,  Te.x.,  and  has  had  plans 
drawn  up  for  its  proposed  improvements  at 
.Somerville,   Tex. 

Utah. 

Residents  of  the  Capitol  Hill  section  of 
Salt  Lake  City  are  asking  the  L'tah  Light  & 
Ry.  Co.  to  extend  its  line  tu  that  section.  It 
is  the  desire  of  the  residents  of  Capitol  Hill 
to  get  a  line  extended  north  on  Main  St.  to 
Second  St..  east  of  Secnnd  north  and  the  east 
side  of  Capitol  Hill,  and  thence  north  on  the 
hill. 

The  Oregon  Short  Line  R.  R.  is  reported 
to  be  planning  to  ask  a  franchise  at  Brigham 
City  for  a  line  from  its  depot  up  Forest  St., 
to  Main  St.  The  object  of  such  a  line  would 
be  to  compete  with  tli.-  Ogden  Rapid  Transit 


Co.,  wdiich  is  now  operating  betw-een  Ogden 
and  Brigham  City.  It  is  said  that  if  the  prop- 
osition gcies  through  the  Oregon  Short  Line 
will  likely  operate  hourly  service  with  motor 
cars  between  the  city  and  Ogden. 

It  is  reported  that  the  Utah  Midland  R.  R. 
will  have  construction  work  started  this 
month  at  Mil  ford.  The  route  of  this  road 
is  projected  to  go  by  way  of  Beaver,  Parowan 
and  Cedar,  and  on  to  the  Grand  Canyon  of 
the  Colorado,  with  ,1  branch  to  St.  George. 

Vermont. 

The  State  Legislature  has  granted  a  charter 
to  the  Taconic  Valley  R.  R.  Co.,  which  pro- 
poses the  construction  of  a  steam  railroad 
from  Bennington,  Vt.,  to  Dorset,  Vt.,  passing 
through  the  towns  of  Glastenbury,  Shafts- 
bury,  .Arlington  and  Manchester.  A  char- 
ter was  granted  a  short  time  ago  to  the  Met- 
towee  R.  R.  Co.  to  build  a  line  from  Dorset 
to  Lake  St.  Catherine,  and  it  is  probable  that 
this  latter  road  will  be  built  as  an  extension 
to  the  Taconic  Valley  R.  R.  It  is  reported 
on  good  authority  that  the  construction  work 
may  be  started  this  spring  on  the  Taconis 
Valley  R.  R.  The  incorporators  of  the  road 
include  Collins  M.  Graves,  Guy  B.  Johnson, 
E.  J.  Hall,  John  Nash  and  Henry  T.  Cush- 
man,  all  of  Bennington,  Vt.  It  is  believed 
that  the  projects  are  backed  bv  the  New  York, 
New  Haven  &  Hartford,  R.  R. 

Washington. 

Officials  of  the  Nurthern  Pacific  have  ap- 
proved the  expenditure  of  upwards  of  $2,000,- 
000  for  the  construction  of  35  miles  of  new 
main  line,  all  double-tracked,  between  Tacoma 
and  Tenino.  The  first  surveys  for  this  work 
were  made  a  year  ago,  but  the  contract  was 
held  back  until  now  because  of  financial  con- 
ditions in  New  York.  It  is  believed  that  Win- 
ston Bros.  Co.,  Minneapolis,  Minn.,  who  have 
the  contract  for  the  new  grading  and  double- 
tracking  of  the  Seattle-Portland  main  line  be- 
tween Tenino  and  Kalania,  will  probably  get 
the  $2,000,000  contract  for  the  new  construc- 
tion between  Tacoma  and  Tenino.  The  work 
will  be  finished  this  summer. 

It  is  expected  that  Robert  S.  Lovett,  Presi- 
dent of  the  Harriman  system  of  railroads, 
will  within  a  few  days  authorize  the  letting  of 
a  contract  for  80  miles  of  new  road  for  the 
X'orth  Coast  division  of  the  Oregon-Washing- 
ton Railway  &  Navigation  Co.,  from  Spokane 
to  a  junction  with  the  present  main  line  of  the 
Oregon-Washington  between  Spokane  and 
Portland  at  Perry  on  the  Snake  River.  G.  W. 
Boschke.  Portland,  Ore.,  is  Chief  Engineer. 

The  \V.  K.  Palmer  Co.,  Dwight  Bldg.,  Kan- 
sas City,  Mo.,  has  secured  the  contract  for 
the  engineering  work  for  the  Puget  Sound, 
Chelan  &  Spokane  Ry.  Co.,  which  projects  an 
electric  railway  in  the  State  of  Washington. 

Work  has  progressed  so  far  on  the  new  dou- 
ble track  of  the  Northern  Pacific  Ry.,  between 
Portland  and  Puget  Sound,  that  it  is  believed 
that  the  last  spike  will  be  driven  next  August. 
The  work  when  completed  will  have  cost  about 
$5,000,000,  and  has  involved  much  heavy  con- 
struction. The  grading  of  the  new  double 
track  roadbed  between  Tenino  and  Kalama, 
Wash.,  has  involved  the  moving  of  approxi- 
mately 4,500.000  cu.  yds.  of  earth.  The  work 
was  commenced  in  September,  1909,  but  011 
account  of  excessive  rainfall  little  could  be 
accomplished  until  last  .-^.pril.  Seventeen  steam 
shovels,  five  Channon  excavators,  200  teams, 
ten  work  trains  and  about  2,500  men  w'crc  en- 
.gaged  in  the  work  until  Nov.  1.  when  the 
grading  was  practically  completed.  The  new 
track  is  now  in  operation  between  Tenino  and 
Chehalis,  Newaukum  and  Winlock  and  be- 
tween Kalama  and  Vancouver.  .Ml  of  the 
new  track  is  laid  with  DO-pound  steel  rails. 
By  the  end  of  February  the  double  track  will 
be  extended  from  Tenino  to  Sopenah  and  also 
from  Carrolls  to  Kalama  and  Tillicum  to 
Kelso.  While  the  bi'tterments  were  under 
way  a  heavy  traffic  has  been  handled  over  the 
operating  track  with  little  delay.  There  have 
been  ten  passenger  trains  a  day  each  way,  and 
as  many  freight  trains.  Some  of  the  grading 
between  Vancouver  and  Kalama  was  done  in 
lOOi)  and  1907,  but  only  a  single  track  was  laid. 
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This  grade  covered  a  distance  of  26  miles.  For 
a  distance  of  60  miles  the  old  line  was  relo- 
cated and  both  grades  and  curvature  reduced. 
In  making  changes  in  the  line  only  about  1% 
mile  in  distance  was  saved  in  the  66  miles. 
The  curvature  of  the  old  line,  however,  has 
been  reduced  by  about  45  per  cent,  or  nearly 
one-half. 

VV.  H.  Coughlin  and  George  W.  H.  While, 
real  estate  dealers,  Seattle,  Wash.,  have  ap- 
plied to  the  City  Council  of  Seattle  for  a 
franchise  to  operate  a  street  car  system  from 
Michigan  St.,  along  West  Michigan  St.  to 
the  intersection  of  Detroit  Ave.  and  West 
the  intersection  of  Frist  Ave.  South  and  West 
Michigan  St.,  thence  over  private  property 
to  Ninth  Ave.,  Southwest  and  West  Kenyon 
St.,  thence  south  on  Ninth  Ave.  to  West  Hen- 
derson St.,  on  West  Henderson  to  Sixteenth 
Ave.  Southwest,  and  on  Si.xteenth  to  the  city 
limits.  The  application  for  this  franchise 
was  made  in  order  to  develop  the  territory  be- 
tween the  city  and  Lake  Burien.  To  reach 
the  lake  will  require  a  franchise  from  the 
county  to  cover  the  additional  -3^  miles  be- 
tween the  city  limits  and  the  lake. 

The  Chicago,  Milwaukee  &  Puget  Sound  Ry. 
has  ordered  i',000  tons  of  S5-Ib.  steel  rails  to 
be  used  in  building  new  branch  lines  along 
the   Puget  Sound  extension. 

Wisconsin. 

The  Minneapolis,  St.  Paul  &  Sault  Ste. 
Marie  Ry.,  Thos.  Green,  Chief  Engineer.  Min- 
neapolis, Minn.,  is  to  have  work  started  short- 
ly on  the  construction  of  extensive  yards  at 
Superior  for  the  handling  of  the  Cuyunna 
range  business.  The  yards  will  be  two  miles 
in  length  and  600  ft.  in  width,  and  there  will 
he  between  35  and  50  tracks. 

Canada. 

The  Toronto  Suburban  Ry.  Co.,  Toronto 
Jiniction,  Ont.,  is  to  apply  to  Parliament  for 
permission  to  extend  its  present  line  from 
West  Toronto  to  Milton,  and  also  to  build  a 
line  from  Guclph  to  Berlin,  Preston,  Hespeler 
and  Gait,  and  to  Hamilton,  passing  through 
the  townships  of  Guelph,  Waterloo,  Dumfries, 
Puslinch,  Beverly,  Flamboro  West  and  An- 
caster. 

Application  is  to  be  made  to  the  Canadian 
Parliament  by  George  Lynch-Staunton,  of 
Toronto,  for  an  act  to  incorporate  the  Ham- 
ilton, Caledonia  &  Dover  Ry.,  to  build  a  line 
from  Hamilton  to  Port  Dover,  by  way  of 
Caledonia,    Hagersville  and   Jarvis. 

The  Hamilton,  Waterloo  &  Guelph  Ry.  Co. 
has  applied  to  the  Canadian  Parliament  for 
permission  to  issue  a  large  block  of  preference 
.stock,  and  this  is  taken  to  indicate  that  the 
road  will  build.  This  company  was  incor- 
porated in  10(»6  with  a  capital  stock  of  $2,000,- 
000.  It  is  believed  that  the  government  will 
grant  the  appHcation  and  that  the  promoters 


will  be  in  a  position  to  organize  the  com- 
pany. No  steps  have  yet  been  taken  in  that 
connection,  the  provisional  directors  still  re- 
maining in  ofHce.  John  Patersou,  Hamilton, 
Ont.,  is  the  promoter. 

The  Cowan  Construction  Co.,  Ltd.,  of  Win- 
nipeg, Man.,  has  applied  to  the  licutenant- 
governor-in-council  for  authority  to  change 
its  name  to  the  Union  Construction  Co.,  Ltd. 
Two  of  the  original  momhcrs  of  the  company 
have  sold  ont  their  interests  to  T.  J.  Merry 
and  Joseph  M.  Mackenzie.  Mr.  Mackenzie  is 
a  son  of  Sir  William  Mackenzie,  president  of 
the  Canadian  Northern  Ry.  F.  W.  Tisdalc 
and  Frederick  Fox  are  also  named  on  the 
directorate  of  the  reorganized  company.  It 
is  understood  that  the  company  will  undertake 
an  important  contract  on  the  Canadian  North- 
ern main  line,  between  the  Pembina 
river  and  the  Rocky  mountains,  in  addition 
to  other  contracts  in  the  prairie  country.  Un- 
der the  name  of  the  Canadian  Northern 
Branch  Lines  Co.,  the  Canadian  Northern  is 
aplying  for  incorporation  with  power  to  build 
eighteen  branch  lines  in  Manitoba,  Saskatche- 
wan and  Alberta. 

The  Dominion  Minister  of  Railways  on  Jan. 
11  considered  a  large  number  of  applications 
for  approval  of  route  maps  for  railways  in 
different  parts  of  Canada.  In  general  the  re- 
sults of  the  hearings  were  as  follows:  The 
iirst  maps  approved  were  those  of  the  Cana- 
dian Northern  and  Grand  Trunk  Pacific  from 
South  Battleford  westerly.  Both  lines  were 
approved  into  South  Battleford  and  westerly 
for  50  miles,  thence  westerly  for  over  IdO 
miles.  From  the  fifteen  mile  post  westerly 
they  are  to  follow  separate  routes.  The 
Canadian  Northern  line  southwesterly  from 
Moose  Jaw  was  approved,  details  of  the  en- 
trance to  be  fi.xed  by  the  railway  board.  Ob- 
jections were  heard  at  length  to  the  Cana- 
dian Northern  Moose  Jaw,  KindersIeV  branch, 
Kindersley  southwesterly  branch,  Canadian 
Pacific  Moose  Jaw  northwesterly  revision  and 
the  Canadian  Pacific  Swift  Current  south- 
easterly branches,  all  of  which  were  allowed  to 
stand.  Revision  of  the  Canadian  Pacific  main 
line  route  between  Austin  and  Melbourne, 
Man.,  also  stood  over.  The  Alberta  Central 
line  from  Rock  Mountain  House  to  Yellow 
Head  Pass  and  the  Canadian  Northern  revi- 
sion of  the  Humbolt-Calgary  line  were  ap- 
proved without  opposition.  The  Canadian 
Northern  and  Grand  Trunk  Pacific  Railway 
plans  for  entrance  to  Calgary  stand  until  the 
railway  board  approves  the  details  of  the  en- 
trance. The  Grand  Trunk  Pacific  revised 
plans  for  its  Calgary  branch  was  approved. 
.-\pproval  was  also  given  to  the  G.  T.  P. 
line  from  Biggar  westerly  to  township  37, 
fourth  meridian.  The  Grand  Trunk  Pacific 
line  from  Moose  Jaw  to  a  point  near  Elbow 
stands.  The  G.  T.  P.  revision  of  the  plan  of 
the    Regina    boundary    branch    was    approved 


with  the  condition  that  its  line  must  pass 
through  Frobisher.  The  revised  plan  of  the  _ 
C.  N.  R.  Sudbury-Port  Arthur  line  was  ap-  I 
proved.  The  Stonewall  branch  of  the  C.  "  ' 
P.  R.,  revised  plan,  was  approved.  The  C. 
P.  R.  plan  for  Swift  Current  to  Brooks  line 
was  approved  from  mile  46  to  mile  100.  The 
Southern  Waldo  branch  in  British  Columbia 
was  approved  from  Elco  to  near  Waldo.  The 
Hudson  Bay  and  Pacific  line  from  Prince 
.Albert  northeasterly  was  approved  for  70  miles 
easterlv  north  of  the  Saskatchewan  River. 
The  C.  N.  R.  line  on  the  way  to  the  Atha- 
basca River  stands.  The  C.  P.  R.  witlulrew 
its  plan  for  a  line  from  East  Selkirk  to  Tra- 
verse Bay  on  Lake  Winnipeg.  With  a  slight 
change  the  C.  P.  R.  line  from  Weyburn  to 
l.ethbridge  was  approved. 

While  no  definite  announcement  has  been 
made  by  oflScials  of  the  Canadian  Pacific  re- 
garding the  construction  plans  for  new  lines  in 
Western  Canada  this  year  it  is  believed  that 
work  will  uniloubtedly  be  started  on  the  road 
running  southwest  from  Moose  Jaw.  The 
line  will  run  between  Lake  Chaplin  and  Lake 
Johnston,  and  will  probably  terminate  at 
Gravelbourg.  This  territory  is  already  well 
settled,  much  of  it  having  been  farmed  for 
a  nunilier  of  years.  The  road  will  connect 
with  the  line  which  the  company  is  engaged 
in  building  from  Weyburn  to  Lethbridge.  On 
this  latter  road  work  will  without  doubt  be 
carried  on  this  year,  and  in  the  list  of  ap- 
propriations for  which  the  company  will  be 
asked  possibly  $1,000,000  will  be  for  this  im- 
portant line.  It  is  also  believed  that  building 
operations  will  be  carried  on  from  the  west 
as  well  as  from  the  east  on  the  line.  During 
1911  work  will  also  be  done  on  the  line  west 
from  Outlook  and  a  through  line  will  be  com- 
pleted from  Moose  Jaw  to  Edmonton  by  way 
of  Lacombe.  At  the  present  time  the  com- 
pany is  engaged  in  building  a  costly  bridge 
over  the  Saskatchewan  River  at  Outlook,  and 
this  will  be  completed  in  the  spring  of  this 
year. 

The  Canadian  Pacific  Ry.  will  expend  a  con- 
siderable sum  this  year  for  the  enlargement  of 
its  stock  yards  at  Winnipeg,  Man. 

It  is  expected  that  by  the  end  of  the  coming 
season  location  surveys  of  the  Canadian 
Northern  Pacific  Ry.  (a  Mackenzie  &  Mann 
project)  will  be  complete  from  Port  Mann 
to  the  Yellow  Head  Pass  and,  subject  to  pos- 
sible slight  revisions  here  and  there,  will  be 
ready  for  contractors  anywhere  in  British 
Columbia.  At  present  the  final  lines  have  only 
to  be  run  over  little  over  250  miles  before  the 
eastern  and  western  surveys  are  linked  up. 
The  trial  lines  have  been  finished  for  some 
time,  and  the  end  of  this  year,  it  is  said,  will 
easily  see  its  completion  of  the  location  sur- 
veys, which  mean  route  staking  from  the  coast 
to  Yellow  Head  Pass. 


Alabama. 

County  Engineer,  J.  W.  Gwin,  Birmingham, 
Ala.,  has  inspected  the  road  between  Bessie 
Mines  and  Gon  Rown  and  it  is  thought  that 
the  Board  of  Revenue  will  make  considerable 
improvements. 

A  petition  will  be  presented  to  the  County 
Commissioners  at  their  next  session  at  Bay 
Minette,  Ala.,  for  the  opening  of  a  new  road 
which  will  lead  from  Carney,  a  town  about  6 
miles  north  of  Bay  Minette,  Ala.,  to  the 
present  road  known  as  the  Pensacola  road,  the 
latter  leading  to  Pensacola.  Another  petition 
will  be  submitted  asking  for  the  construction 
of  a  road  in  the  lower  end  of  Baldwin  county 
running  almost  directly  south  from  Foley  to 
Oak  postoffice. 

California. 

On  Jan.  4  the  Board  of  Supervisors  of  Yolo 
County,  Woodland,  Cal.,  appointed  a  com- 
mittee of  five  to  meet  similar  committees  of 


counties  of  the  Sacramento  Valley  on  the  west 
side  of  the  Sacramento  river  in  relation  to  the 
state  highway  to  be  constructed  under  the  au- 
thority of  the  law  authorizing  the  expenditure 
of  $18,000,000. 

According  to  report  of  S.  J.  Norris,  Engi- 
neer to  the  Chamber  of  Commerce,  Oroville, 
Cal.,  in  regard  to  the  construction  of  the  Oro- 
ville-Downieville  road,  the  improvement  will 
necessitate  an  expenditure  of  $33,000. 

A  movement  is  now  on  foot  among  the  sub- 
stantial property  owners  of  the  county,  ac- 
cording to  advices  from  Yreka,  California,  to 
bond  Siskiyou  County  for  $400,000  or  $500,000 
for  the  construction  of  a  number  of  good 
permanent  roads  through  the  mountains.  Sis- 
kiyou will  get  a  share  of  the  bond  issue  of 
$18,000,000  voted  in  November  for  a  state  road 
connecting  the  county  seats  of  California  and 
it  is  expected  that  the  road  will  be  continued 
to  the  Oregon  line.  This  will  give  the  county 
a  good   road   from   south   to  north.     A   road 


may  also  be  built  from  Yreka,  the  county  seat 
of  Siskiyou,  to  Alturas  and  Weaverville. 
These  roads,  with  the  improvements  that  can 
be  made  with  the  money  from  the  proposed 
bond  issue,  will  give  the  county  a  system  of 
excellent  roads. 

A  resolution  was  submitted  to  the  city  coun- 
cil of  Los  Angeles  by  the  City  Planning  Com- 
mittee and  referred  to  the  Streets  Committee. 
In  the  resolution  the  Council,  Board  of  Public 
Works.  County  Supervisors  and  Highway 
Commissioners  are  urged  to  act  as  speedily  as 
possible  toward  construction  of  the  road  con- 
necting Los  Angeles,  Cal.,  with  its  harbor. 

Colorado. 

Board  of  Commissioners  of  Pueblo  Countv, 
Pueblo,  Colo.,  has  authorized  the  construction 
of  the  greater  part  of  a  road  that  will  connect 
the  Marion  Mines  near  the  western  county 
line  with  an  improved  highway  that  enters  the 
city.     All  but  6  miles  of  the  highway  is  re- 
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ported  to  be  in  good  condition  and  the  com- 
missioners propose  to  put  the  remaining  por- 
tion in  first-class  shape.  It  is  understood  that 
the  owners  of  the  mine  are  wilUng  to  assist 
the  county  in  the  work.  The  road  was  sur- 
veyed by  a  representative  of  the  commission- 
ers, and  upon  receipt  of  the  report  of  the 
surveyors  tlie  board  ordered  work  started  on 
the  improvement. 

EI  Paso  County,  Colo.,  hopes  to  receive 
$20,000  from  the  State  Highway  Commission 
the  coming  year  to  be  used  in  the  improve- 
ment of  the  roads. 

Advices  from  Boulder,  Colo.,  state  that  on 
Jan.  11,  th  •  opening  meeting  of  the  Commer- 
cial Association  was  held  to  devise  ways  and 
means  by  which  all  roads  of  the  county  may 
be  permanently  improved.  Passage  of  a  law 
by  which  counties  may  issue  bonds  for  financ- 
ing road  improvements  was  discussed  and  At- 
torney F.  S.  Luethi,  an  authority  on  road  law, 
presented  the  legal  side  of  the  question.  Sen- 
ator Harry  Casaday  spoke  on  the  need  of  im- 
provements on  highways.  If  found  lawful  a 
lefa!  committee  was  to  be  appointed  to  draft 
a  bill  providing  for  issuance  of  county  road 
bonds. 

Delaware. 

In  the  court  of  general  sessions,  Jan.  2,  at 
Wilmington,  Del,,  a  petition  was  filed  asking 
for  the  opening  of  a  new  road  in  Brandywine 
Hundred.  The  road  is  about  %  of  a  mile  in 
length  and  runs  from  Binstead  to  the  Dela- 
ware  river. 

Florida. 

®The  contract  for  the  grading  and  paving 
with  vitrified  brick  laid  flat  and  curbing  with 
granite  of  2d  St.  from  1st  Ave.  norrli  to  Tth 
Ave.  has  been  awarded  by  W.  F.  Divine,  City 
Clerk,  St.  Petersburg,  Fla.,  to  Georgia  Engi- 
neering Co  ,  Augusta,  Ga.,  at  $1.40  per  sq.  yd. 
The  work  includes  40,000  sq.  yds.  of  brick. 
Bids  were  opened  Jan.  .5. 

Georgia. 

Mayor  of  Columbus,  Ga.,  in  his  annual 
message  recommends  the  construction  of  pave- 
ment  on  2d   Ave. 

Illinois. 

•}«Eids  will  be  opened  at  11  a.  m.,  Jan.  24, 
by  B.  J.  Mullaney,  commissioner  of  public 
works,  ^  Chicago,  room  705,  City  Hall,  for 
furnishing  and  delivering  sewer  pipe  as  fol- 
lows: iri.OllO  pieces  of  4-in.  sewer  pipe,  300 
pieces  of  6-in.  sewer  pipe,  .300  pieces  of  9-in. 
sewer  pipe,  all  to  be  delivered  to  the  various 
pipe  yards.  The  sewer  pipe  shall  be  salt 
glazed,  clay  sewer  pipe  of  the  hub  and  spigot 
variety.  All  pipe  shall  be  in  2- ft.  lengths  and 
of  standard  dimensions. 

The  Highway  Commissioner  of  the  Town- 
ship of  Sheldon,  Sheldon,  111.,  is  planning  the 
construction  of  more  hard  roads  in  Sheldon 
township.  According  to  a  statement  repo.rted 
to  have  been  made  by  W.  H.  Callahan, 'one 
of  the  commissioners,  the  next  road  to  be 
built  is  one  running  west  from  the  city  lim- 
its of  Sheldon  to  the  township  line  on  the 
main  road  toward  Watseka.  This  would 
mean  a  road  four  milts  long  and,  if  the  north 
route  were  taken,  would  come  within  a  little 
more  than  three  miles  of  the  end  of  the 
Cemetery  road.  If  Middleport  township 
would  build  this  three  miles  there  would  be  a 
continuous  hard  road  between  Sljeldon  and 
"Watseka.  If  the  south  route  were  taken  Bel- 
mont township  would  have  to  build  nearly 
five  miles  to  connect  the  two  towns. 

Good-roads  advocates  at  Sycamore,  III.,  will 
present  a  petition  to  the  town  clerk  asking  that 
a  levy  be  made  this  year  for  the  continiiation 
of  construction  of  hard  roads  and  that  the 
matter  be  submitted  to  the  voters  at  the  April 
election.  The  improvement  of  the  Genoa  and 
Brickville  roads  are  already  under  considera- 
tion. 

Member  of  the  Board  of  Local  Improve- 
ments, Joliet,  111.,  has  presented  a  resolution 
providing  for  the  construction  of  vitrified 
block  pavement  on  Hickory  St.  from  the 
north  line  of  Spring  St.  to  the  north  line  of 
Marble  St.,  at  an  estimated  cost  of  $16,893. 
Harry  Stephens  is  City  Engineer. 


Indiana. 

^  •^Bids  will  be  received  until  10  a.  m.,  Feb. 

6,  by  Board  of  County  Commissioners,  T.pton, 
Ind.,^  for  the  construction  of  six  gravel  roads 
in  Tipton  County.  J.  H.  Tranbarger  is  .Audit- 
or. 

^•Bids  will  be  received  until  10  a.  m.,  Feb. 

7,  by  Board  of  County  Commissioners,  Lo- 
gansport,  Ind.,  for  the  construction  of  a  gravel 
road  in  Tipton  township,  Cass  County.  J.  E. 
Wallace  is  Auditor. 

^•Bids  will  be  received  until  2  p.  m.,  Feb.  7, 
by  Board  of  County  Commissioners,  Craw- 
fordsville,  Ind.,  for  the  construction  of  a  road 
in  Union  Township,  Montgomery  County.  B. 
B.   Engle  is  Auditor. 

•^Bids  will  be  received  until  noon,  Feb.  7, 
by  Board  of  County  Commissioners,  Wina- 
mac,  Ind.,  for  the  construction  of  tliree  gravel 
roads  in  Pulaski  County.  W.  E.  Munchen- 
burg   is   Auditor. 


•|*Bids  will  be  received  until 


p.  m.,  Feb.  7, 


by  Board  of  County  Commissioners,  Rush- 
ville,  Ind.,  for  the  construction  of  a  macadam 
road  in  Ripley  Township,  Rush  County.  J. 
M.  Stone  is  Auditor. 

^•Bids  will  he  received  until  2  p.  m.,  Feb.  8, 
by  Board  of  County  Commissioners,  Mt.  Ver- 
non, Ind.,  for  the  construction  of  a  gravel 
road  in  Robh  township,  Posey  County.  Paul 
Maier  is  Auditor  of  the  County. 

4*Bids  will  be  received  until  2  p.  m.,  Feb.  7, 
by  Board  of  County  Commissioners,  Marion, 
Ind.,  for  the  construction  of  a  macadam  road 
in  Fairmont  township  known  as  the  Alvin  B. 
Scott  et  al  mad.  A.  Y.  Stout  is  Auditor  of 
Grant  county. 

^•Bids  will  be  received  until  9  a.  m.,  Ian.  23, 
by  Board  of  Public  Works,  Gary,  Ind.,  "for  the 
improvement  of  Connecticut  St.  from  23d 
Ave.  to  27th  Ave.  The  work  includes  the 
following  approximate  quantities:  (1,941.3  sq. 
yds.  brick  pavement  (stone  foundation), 
2J23,4  sq.  yds.  sidewalk,  4,312.9  lin.  ft.  curb, 
ITO  lin.  ft.  header,  11,350.3  cu.  yds.  grading, 
2.3t)0  cu.  yds.  muck  to  be  replaced.  Certified 
cl'eck  required,  $090.  Engineer's  estimate, 
$23,415.10. 

^Rids  will  be  received  until  9  a.  m.,  Jan.  23. 
by  Board  of  Public  Works,  Gary,  Ind.,  for 
improving  l(5th  Ave.  from  Madison  St.  to 
Broadway.  The  work  includes  the  following 
approximate  quantities:  3,096.2  s(].  yds.  brick 
pavement  (stone  foundation),  1,900.7  sq.  yds. 
sidewalk,  2.070.9  lin.  ft.  curli,  160  iin.  ft.  head- 
er, 4  catch  basins,  5  gutter  inlets,  7  covers  re- 
set, 976.2  cu.  yds.  grading,  1.000  cu.  yds.  muck 
to  be  replaced,  260  lin.  ft.  10-in.  pipe.  Certi- 
fied check  required,  $355;  engineer's  estimate, 
$12,144.62, 

®The  Boards  of  County  Commissioners  of 
Wells  and  Huntington  Counties  in  joint  ses- 
sion at  Huntington,  Ind.,  awarded  the  con- 
tract for  the  construction  of  the  county  line 
road  to  Lewis  Huttsell  and  I.  J.  Wolfcale, 
Markle,  at  $17,997.  The  road  will  begin  at 
Markle  and  extend  north  for  si.x  miles  and 
will  be  built  of  stone. 

©Commissioners  of  Benton  County,  Ben- 
ton, Ind.,  have  awarded  the  following  con- 
tracts for  the  construction  of  roads:  Cooley 
Road,  Crouch  &  Sammons,  at  $3,638;  Shonk- 
wilfr  Road  to  A.  E.  Gray,  at  $1,518;  Kirkpat- 
rick  Road  to  William  Penick  for  $3,551. 

®The  Board  of  County  Commissioners, 
Vincennes,  Ind.,  has  awarded  the  contract  for 
the  construction  of  the  J.  O.  Loten  et  al  road, 
to  James  O'Donnel  at  $3,600. 

®A  contract  has  been  awarded  H.  F.  Jones 
at  $3,795  by  the  Board  of  County  Commission- 
ers, Vincennes,  Ind.,  for  the  construction  of 
the  F.  P.  Emison  et  al  road. 

®Board  of  County  Commissioners,  Bluffton, 
Ind.,  recently  awarded  the  following  contracts 
for  the  construction  of  roads:  C.  W.  North,  at 
$4,900,  for  the  Spade  road;  Wilson  Wood- 
ward, Kunkel  Road,  at  $4,203 ;  Wilson  Wood- 
ward, Kizer  Road,  at  $3,043;  Wilson  Wood- 
ward, Newman  Roa<l,  at  $2,793. 

®The  Board  of  County  Commissioners, 
Michigan  City,  Ind.,  has  awarded  the  contract 
for  the  construction  of  the  Van  Wilkinson 
macadam  road  to  Jacob  Ackerman,  Laporte, 
Ind.,  at  $21,350. 


Board  of  County  Commissioners,  Rushville, 
Ind.,  received  no  bids  Jan.  11  for  the  construc- 
tion of  the  proposed  macadam  road  in  Ander- 
son township  that  were  within  the  appropria- 
tion and  consequently  no  contract  was  award- 
ed.    J.   M.  Stone  is  County  Auditor. 

Proof  was  made  before  the  Board  of  Com- 
missioners, Brazil,  Ind.,  on  six  new  gravel 
roads  for  which  petitions  were  filed  at  the 
November  term  of  court.  Viewers  will  be  ap- 
pointed and  bids  advertised  in  the  near  future. 
All  roads  will  be  constructed  under  the  three- 
mile  law. 

The  County  Commissioners,  Mt.  Vernon, 
Ir,d.,  have  acted  upon  the  petition  of  Perry 
Pritchard  asking  for  an  election  on  the  ques- 
tion for  gravel  road  construction  near  Cyn- 
thiana  in  Smith  township.  Viewers  and  engi- 
neers were  appointed  to  inspect  the  proposed 
roads.  The  road  is  twelve  miles  long  and  will 
cost  about  $30,000. 

Iowa. 

A  bearing  will  be  held  bv  the  City  Council 
of  Red  Oak,  la.,  8  p.  m.  Feb.  14,  upon  the 
proposed  resolution  of  necessity  for  the  con- 
struction of  7,390  ft.  curb  and  gutter,  2,373  ft. 
curb  and  23,725  sq.  yds.  of  pavement.  Rich- 
ard Roberts  is  City  Clerk. 

Paving  Committee  of  Muscatine,  la..  City 
Council,  will  hold  a  meeting  in  the  near  fu- 
ture at  which  time  the  proposed  paving  exten- 
sions for  the  coming  year  will  be  discussed. 

City  Council  of  Sioux  City,  la.,  has  taken 
into  consideration  the  construction  of  new 
pavement  on  North  Pierce  St.  up  to  29th  St. ; 
Jennings  St.  from  Fifth  to  14th  Sts. ;  Third 
St.  where  the  old  paving  is  worn  out.  The 
service  company  which  would  pay  the  great- 
er part  of  the  pavin"  cost  because  of  its  dou- 
ble street  car  track  on  Pierce  St.,  asks  for  as- 
phalt pavement  in  place  of  concrete.  Brick 
probably  will  he  laid  on  Third  St.  and  it  is 
probable  that  concrete  will  be  favored  for 
Jennings  St. 

Kansas. 

Advices  frotri  Wichita,  Kan.,  state  that  the 
County  Engineering  Department  has  about 
completed  preliminary  work  for  the  construc- 
tion of  improvements  on  Central  Ave.  and 
Maple  St.,  and  that  contracts  for  the  work  will 
probably  be  let  in  the  near  future. 

Louisiana. 

Early  steps  are  to  be  taken  by  Governor 
Saunders  of  Louisiana  and  F.  M.  Kerr, 
New  Orleans,  Chief  Engineer  of  the 
State  Board  of  Engineers,  towards  or- 
ganizing the  Good  Roads  Bureau.  The 
provision  for  the  preliminary  work  of 
this  bureau  was  made  by  the  State  Board  of 
Liquidation  when  it  authorized  the  governor 
to  borrow  $25,000  to  organize  this  bureau  and 
start  the  work.  There  is  a  great  amount  of 
preliminary  work  that  must  be  done  before 
the  actual  construction  of  the  roadways  can 
begin.  Surveys  must  be  made,  grades  estab- 
lished, bids  advertised  for  and  contracts  let. 
All  this  will  take  some  months  before  any  ac- 
tual good  road  work  under  the  new  law  can 
be  gotten  under  way.  Ouachita,  East  Baton 
Rouge,  St.  Mary,  Winn,  Grant  and  Natchi- 
toches Parishes  have  made  arrangements  to 
raise  money  to  begin  construction  under  the 
1010  law,  which  provides  that  the  state  pay 
half  and  the  parish  half  of  the  cost  of  con- 
struction. This  fund  will  be  available  about 
Noyember  of  this  year,  when  the  1911  taxes 
begin  to  come  in.  and  it  is  the  governor's  idea 
to  pay  for  the  construction  up  to  that  time  out 
of  the  parish  funds. 

The  Police  Jury  in  monthly  session,  Jan.  5, 
at  New  Iberia,  La.,  passed  upon  considerable 
routine  business  and  appropriated  $3,500  an- 
nually for  10  years  towards  model  roads  in 
that  parish. 

The  police  jury  of  Caddo  Parish,  Shrcve- 
port,  La.,  has  started  a  movement  looking  to 
the  securing  of  $50,000  from  the  state,  pro- 
vided an  equal  amount  be  appropriated  by 
Caddo  Parish,  for  the  purpose  of  constructing 
permanent  highways.  W.  T.  Crawford  is 
president  of  the  police  jury. 


•I*  indicates  V7ork  now  open  for  bids.      ®  indicates  a  contract  let  recently. 
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Maryland. 

The  Good  Roads  Commission,  according  to 
advices  from  Baltimore,  Md.,  is  taking  steps 
toward  purchasing  the  Rolair  Turnpike  and 
the  Clarksville  Turnpike  and  abolishing  the 
toll  gates.  It  is  estimated  that  the  first  will 
cost  about  $:S,000  and  the  latter  which  is  10 
miles  long  running  from  Ellicott  City  to 
Clarksville  will  probably  cost  the  state  $8,000. 

Michigan. 

•{•Bids  will  be  received  until  Feb.  14  at  2 
p.  m.,  by  County  Road  Commissioners,  Me- 
nominee. Mich.,  at  the  office  of  the  engineer, 
for  the  construction  of  a  gravel  road  on  the 
Bay  Shore  Road  between  Beatty's  and  Arthur 
Bay.     Carl  A.  .Vnderson  is  Clerk. 

Advices  from  Detroit,  Mich.,  state  that  the 
contract  for  furnishing  cement  to  the  county 
road  commissioners  this  year  was  awarded 
to  the  Aetna  Portland  Cement  Co.  The  con- 
tract, as  signed,  calls  for  a  payment  of 
$.5T..5S3,  a  saving  over  the  first  price  offered  of 
$2,965. 

Minnesota. 

.■\dviccs  from  Duhith,  Minn.,  state  that  the 
18th  St.  road  one  of  the  most  important 
pieces  of  road  recommended  by  C.  J.  Morri- 
set.  Highway  Commissioner,  will  be  started 
in  the  Spring.  The  highw.iy  will  be  improved 
for  eleven  miles  beginning  at  Parkland  asy- 
lum and  running  south.  The  road  will  be 
widened  to  twenty-four  feet  and  will  be  mac- 
adamized and  wdien  completed  will  be  one 
of  the  finest  thoroughfares  in  the  state.  A 
good  portion  of  the  $."i8.000  appropriated  will 
be  spent  in  fixing  up  the  F.ighteenth  St.  road. 
Mississippi. 

District  1.  Copiah  County.  Miss.,  will  sell, 
Feb.  t).  1011,  road  bonds  amounting  to  $75,000 
of  $500  each,  Nos.  1  to  14  maturing  in  11  to  24 
years  and  15  to  150  maturing  in  25  years, 
bearing  5  per  cent  interest  payable  annuallv 
at  Treasurer's  office.  The  population  in  1900 
was  34,395.  At  the  election  247  voted  for  the 
bonds  and  108  against.  The  valuation  of  prop- 
erty in  District  1  is  $2,000,000.  The  total  in- 
debtedness of  the  county  is  $130,000.  J.  H. 
Long,  Hazlehurst,  Miss.,  is  Clerk  of  Chancery 
Court. 

The  Hinds  County  Board  of  Supervisors, 
Jackson,  Miss.,  opened  bids  Jan.  5  for  the 
working  of  the  county  roads;  all  bids  were  re- 
jected. The  work  will  be  advertised  again  and 
bids  opened  at  the  February  meeting. 

New  York. 

President  of  the  Common  Council  of  Sche- 
nectady, N.  Y..  is  considering  urging  an  ap- 
propriation in  the  budget  of  1011  for  the  pur- 
chase and  operation  of  a  .  municipal  asphalt 
plant. 

In  accordance  with  the  request  of  Governor 
Dix,  Albany,  N.  Y..  the  State  Highway  Com- 
mission of  New  York  has  postponed  indefi- 
nitely the  opening  of  proposals  for  the  high- 
way improvement  work  estimated  to  cost 
about  three  and  a  quarter  million  dollars.  Bids 
for  this  work  had  been  advertised  to  be  re- 
ceived on  January  9,  11  and  13, 

Ohio. 

•{•Rids  will  be  received  until  Jan.  20  by  Di- 
rector of  Public  Service,  Cleveland,  O.,  for 
the  construction  of  pavement  on  40  streets. 

4«Eids  will  be  received  until  11  a.  m.,  Feb. 
11,  by  Board  of  County  Commissioners,  Cleve- 
land, O.,  for  the  grading  of  Broadview  Road 
No.  3  from  Wallings  Corners  School  House 
to  Boston  Road  in  Brecksville  and  Strongs- 
ville  tow-nships.  A  certified  check  for  $1,000 
must  be  filed  with  each  bid.  Frank  R.  Lander 
is  county  surveyor.  J.  F.  Goldenbogen  is 
clerk  of  the  board. 

^•Bids  will  be  received  until  11  a.  m.,  Feb. 
8,  by  Board  of  County  Commissioners,  Cleve- 
land. O.  for  the  grading,  draining  and  im- 
proving of  Fairmount  Road  from  East  Blvd. 
to  Coventry  Road,  in  Cleveland  Heights 
township.  A  certified  check  for  $1,000  must 
be  filed  with  each  bid.  Plans,  descriptions, 
bills  and  specifications  for  the  above  work 
can  be  seen  and  are  open  to  public  inspection 
of  persons  interested  therein  at  the  office  of 


the  county  engineer  at  the  new  court  house  on 
W.  3d  St.,  Cleveland,  Ohio.  John  F.  Goldenbo- 
gen is  clerk  of  the  board. 

•{•Bids  will  be  received  until  noon,  Jan.  20, 
by  the  Director  of  Public  Service,  Youngs- 
town,  O.,  for  furnishing  the  necessary  labor 
and  materials  for  the  paving  of  Williamson 
.'\ve.,  between  South  Ave.  and  Franklin  A\e. 
Plans  and  specifications  may  be  obtained  at 
the  office  of  the  City  Engineer.  A  certified 
check  for  $500  must  be  filed  with  each  bid.  W. 
H.  McAIillin  is  Clerk  of  the  Directors. 

^Bids  \v'\\\  be  received  until  noon,  Jan.  20, 
by  Director  of  Public  Service,  Youngstown, 
O.,  for  furnishing  the  necessary  labor  and 
materials  for  the  grading  of  Gladstone  St.  be- 
tween Lincoln  Park  and  City  Limits.  Plans 
and  specifications  can  be  obtained  of  City  En- 
gineer. A  certified  check  for  $100  miist  be 
filed  with  each  bid.  W.  H.  McMillin  is  Clerk 
of  the  Director. 

^Rids  will  be  received  until  noon,  Jan.  20, 
by  Director  of  Public  Service,  Youngstown, 
O.,  for  the  construction  and  material  for  pav- 
ing South  Ave.,  between  Kyle  St.  and  Marion 
Ave.  Plans  and  specifications  may  be  obtained 
at  the  office  of  the  City  Engineer.  A  certi- 
fied check  for  $500  must  be  filed  with  each 
bid.  W.  IT.  McMillin  is  Clerk  of  the  Direc- 
tor. 

^Bids  will  be  received  until  noon,  Jan.  20, 
by  Director  of  Public  Service,  Youngstown, 
O.,  for  furnishing  the  labor  and  material  for 
the  construction  of  pavement  on  Superior  St., 
between  Federal  St.  and  Delaware  Ave.  Plans 
and  specifications  are  on  file  at  the  office  of 
the  City  Engineer.  A  certified  check  for  $-500 
must  be  filed  with  each  bid.  W.  H.  McMillin 
is  Clerk  of  the  Director. 

^Bids  will  be  received  until  noon,  Jan.  20, 
by  the  Director  of  Public  Service,  Youngs- 
town, O.,  for  the  necessary  labor  and  material 
for  the  construction  of  pavement  on  Hillman 
St.,  between  Warren  Ave.  and  Grace  St.  Plans 
and  specifications  may  be  seen  at  the  office  of 
the  City  Engineer.  A  certified  check  for  $500 
must  be  filed  with  each  bid.  W.  H.  McMillin 
is  Clerk  of  the  Director. 

^Bids  will  be  received  until  noon,  Jan.  20, 
by  the  Director  of  Public  Service,  Youngs- 
town, O.,  for  the  construction  and  necessary 
material  for  the  pavement  of  Jefferson  St.,  be- 
tween Federal  St.  and  Kyle  St.  Plans  and 
specifications  may  be  obtained  of  the  City  En- 
gineer. A  certified  check  for  $500  must  be 
filed  with  each  bid.  W.  H.  McMillin  is  Clerk 
of  the  Director. 

^Bids  will  be  received  until  noon,  Jan.  20, 
by  the  Director  of  Public  Service,  Youngs- 
town, O.,  for  furnishing  the  necessary  labor 
and  material  for  the  paving  of  Oak  St.  be- 
tween Watt  St.  and  Truesdale  Ave.  Plans 
and  specifications  may  be  obtained  at  the 
office  of  the  City  Engineer.  A  certified  check 
for  $500  must  be  filed  with  each  bid.  W.  H. 
McMillin   is  Clerk  of  the  Director. 

^Bids  will  be  received  until  noon,  Jan.  20, 
by  Director  of  Public  Service,  Youngstown. 
O.,  for  the  necessary  labor  and  material  for  the 
construction  of  pavement  on  Logan  Ave.,  be- 
tween Broadway  and  the  city  limits.  Plans  and 
specifications  may  be  had  at  the  office  of  the 
Citv  Engineer.  A  certified  check  for  $500 
must  be  filed  with  each  bid.  W.  H.  McMi'- 
lin  is  Clerk  of  the  Director. 

•I«Bids  will  be  received  until  noon,  Jan.  20, 
by  the  Director  of  Public  Service,  Youngs- 
town, O.,  for  furnishin"  the  labor  and  material 
for  the  paving  of  Millicent  Ave.,  between 
Woodbine  Ave.  and  Out  Lot  No.  249.  Plans 
and  specifications  are  on  file  at  the  office  of 
the  City  Engineer.  A  certified  check  for  $500 
must  be  filed  with  each  bid.  W.  H.  McMil- 
lin is  Clerk  of  the  Director. 

®The  contract  for  the  improvement  of  the 
Dick  Road  from  Howard's  Creek  to  the  Ox- 
ford Road  in  Crosby  township  has  been 
awarded  by  the  Board  of  Countv  Commis- 
sioners to  W.  S.  Nugent,  Harrison,  O.,  at  $3,- 
816.  Bids  for  the  work  were  opened  at  Cin- 
cinnati, O..  on  January  0. 

®.-\ccording  to  information  received  from 
Marietta,  O.,  Peters  &  Palmer,  Contractors 
of  that  city,  have  been  awarded  a  5-mile 
stretch  of  the  Akron-Hudson  Road  from  Ak- 


ron, O.,  to  a  point  near  Cleveland  in  Sum- 
mitt  Countv.     The  contract  price  was  $75,000. 

®Board  of  Control,  Hamilton,  O.,  has 
awarded  the  contract  for  paving  East  Ave., 
South  B  St.,  and  North  Sixth  St.  to  che  An- 
drews Asphalt  Paving  Co.,  Hamilton,  O.,  at 
$1.90  "^er  sq.  vd. 

Negotiations  are  about  to  be  taken  up  by 
City  Council  of  Cleveland.  O.,  which  will  re- 
sult in  the  construction  of  10  miles  or  more 
of  new  boulevard  drivewavs  and  parkways. 

At  a  recent  meeting  of  the  Board  of  Coun- 
ty Commissioners,  at  New  Lexington,  O., 
initial  steps  were  taken  in  the  matter  of  per- 
manently improving  highways  and  as  a  re- 
sult three  miles  in  Perry  County  will  be  paved 
under  direction  of  the  State  Highway  Com- 
mission. James  C.  Wonder,  Columbus,  O.,  is 
Highwav    Commissioner    of    the    State. 

Oregon. 

.'\dviccs  from  Hood  River,  Ore.,  state  that 
efforts  are  being  made  to  construct  a  wagon 
road  up  Hood  River  Gorge,  leading  out  of 
Hood  River,  thus  avoiding  steep  grades  on 
both  sides  of  the  stream.  The  proposed  road' 
will  tap  the  valley  in  the  neighborhood  of  the 
Vandcrbilt  orchard  and  will  probably  be  about 
1  per  cent  grade. 

North  Hillsboro  Road  District,  according: 
to  information  submitted  from  Hillsboro,  Ore.. 
recently  voted  in  favor  of  a  5-mill  special 
road  tax  for  building  rock  roads  leading  out 
of  the  city  toward  the  North  and  East  Tuala- 
tin Plains.  About  $1,700  is  already  on  hand 
for  the  proposed  work  and  it  is  thought  at" 
least  $0,000  will  be  available  soon. 

South  Dakota. 

.At  the  coming  session  of  the  Legislature  of 
.South  Dakota,  a  bill  will  be  presented  by  the 
Legislative  Committee  appointed  by  the  Good 
Roads  Conference  of  South  Dakota  which,  it 
is  thought,  will  meet  the  approval  of  the  good 
roads  advocates  and  will  enable  the  counties 
and  townships  to  build  and  repair  country 
roads  by  contract  and  under  competent  super- 
vision. The  new  law  proposes  to  abolish  the 
road  overseer  and  make  the  township  supervis- 
ors directly  responsible  lor  the  roads  in  each 
township.  A  more  important  feature  is  the 
provision  for  the  payment  of  the  fall  taxes 
in  cash  instead  of  in  labor.  The  law  also  pro- 
vides for  the  building  and  repair  of  roads  by 
contract  in  each  township  and  also  contains 
the  provision  that  where  the  expenditure  pro- 
posed is  more  than  $200,000  the  amount  shall' 
be  paid  out  of  the  county  road  fund  and  un- 
der county  supervision.  The  County  Commis- 
sioners are  authorized  to  levy  a  road  tax  not 
to  exceed  5  mills,  and  this  may  be  increased  to- 
10  mills  if  authorized  by  vote  of  the  county. 
In  addition  to  this  each  automobile  owner  in 
the  county  is  taxed  at  $5.00  per  year  to  be  paid' 
into  the  county  fund,  this  assessment  to  be  in 
lieu  of  all  other  road  and  bridge  taxes.  It  is- 
believed  that  this  measure  will  allow  the  coun- 
ty and  township  authorities  to  co-operate  m 
tile  maintenance  of  good  roads  and  compel 
the  automobile  owners  to  pay  their  fair  share 
of  the  expense. 

Tennessee. 

Commissioners  of  Putnam  County,  Cookc- 
ville,  Tenn.,  who  are  strongly  in  favor  of  the 
con.'^truction  of  the  proposed  Memphis-Bris- 
tol Highway,  have  adopted  resolutions  favor- 
ing the  big  undertaking  and  suggesting  that  it 
follow  the  old  Walton  Road  through  that 
county.  Chas.  C.  Gilbert,  secretary  of  the 
Davidson  county  highway  commission,  has 
collected  much  data  from  the  various  counties 
now  taking  the  lead  in  the  w-ork  of  organiza- 
tion. The  Davidson  county  association  sent 
out  a  request  to  forty-five  counties  asking 
them  to  perfect  an  organization  for  the  purpose 
of  promoting  the  great  highway  project.  These 
various  organizations  will  appoint  delegates 
to  the  mass-meeting  to  be  held  in  Nashville 
on  Thursday,  January  19.  It  is  expected  that 
a  large  number  of  delegates  will  be  present  at 
that  meeting. 

City  Council  of  Knoxville,  Tenn.,  has  taken 
up  the  matter  of  selling  the  remainder  of 
street-widening   bonds    for     the     opening   of 


•J«  indicates  work  now  open  for  bids.      ®  indicates  a  contract  let  recently. 
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lackson    Ave.,    between    Broadway      and      the 
Louisville  &  Nashville  freight  depot. 

According  to  the  quarterly  report  of  llic 
Hamblen  County  Pike  Commission,  jMorris- 
town,  Tenn.,  for  the  last  three  months  in  1910. 
of  the  total  mileage  outlined  in  the  original 
bill,  there  are  only  7  miles  yet  to  grade  and 
but  33  miles  still  lack  macadam.  The  Com- 
mission has  on  hand  $9(),3.V2  for  the  comple- 
tion of  the  work. 

Texas. 

•J«Bids  will  be  received  until  3  p.  m..  Jan.  21. 
by  Ed.  Woodall,  mayor,  Hillsboro,  Tex.,  for 
-'il,-500  sq.  yds.  of  paving  and  12,711  lin.  ft.  of 
combination  curb  and  gutter.  Specifications 
cover  brick,  bitulithic.  and  concrete  pave- 
ments. Specifications  on  file  at  City  Hall. 
Hillsboro,  Texas,  or  E.  L.  Dalton,  consulting 
engineer,  Dallas,  Texas.  Bidders  wanting  spe- 
cifications sent  out  of  city  for  personal  vise 
will  be  charged  the  actu.al  cost.  A  certified 
check  for  $1,000  made  pay.-ible  to  the  mayor  of 
Hillsboro  must  accompany  each  bid. 

®The  City  Commissioners  of  Dallas,  Texas, 
have  awarded  the  contract  to  the  Texas 
Bithulithic  Co.,  at  $64,192,  for  the  paving  of 
South  Harwood  St.,  from  Jackson  St.  to  For- 
est Ave.,  with  bitulithic  on  5-in.  concrete  base. 
The  work  includes  27,951  sq.  yds. 

An  election  was  held  in  Fort  Worth,  Texas, 
Jan.  13,  to  vote  on  the  question  of  issuing 
lionds  to  the  amount  of  $2,000,000,  of  which 
$165,000  will  be  spent  for  the  improvement  of 
streets. 

Senator  11.  G.  Terrell,  McLennan,  Texas, 
is  reported  to  have  announced  at  .A-ustin,  Tex- 
as, that  he  will  introduce  two  bills  in  the  next 
session  of  the  legislature;  one  of  these  will 
•  rovide  for  the  creation  of  a  State  Highway 
■Commission  and  the  other  will  provide  for  the 


cnnstruction   of  a   road   frtim  the   Rio  Grande 
to  the  (iulf,  to  be  built  by  convict  lalior. 

Committee  of  .-Aldermen  has  been  appointed 
b^'  the  Mayor  of  Temple,  Texas,  to  confer 
with  the  property  owners  on  North  Main  St. 
and  French  Ave.  regarding  the  kind  of  paving 
material  to  be  used  in  improving  those  thor- 
oughfares. 

Virginia. 

®The  Norfolk  County  Permanent  Road 
Commission  on  Jan.  2  awarded  a  contract  to 
E.  Parke  Lindsay,  Norfolk,  Va.,  at  $10,103,  for 
macadamizing  the  new  road  which  the  county 
has  opened  from  the  Tanner's  Creek  Cross 
Roads  to  Ocean  View.  The  two  next  lowest 
bids  were  those  of  F.  J.  McGuire,  of  Norfolk, 
$16,270,  and  Dalby,  Nottingham  &  Co.,  of  Nor- 
folk, $16,297.20. 

Washington. 

Bids  were  opened  by  Board  of  Works.  Spo- 
kane, Wash.,  Jan.  3,  for  grading,  curbing  and 
paving  with  granite  concrete,  Bernard  .St., 
from  Pacific  Ave.  to  Eighth  Ave.,  and  Boone 
Ave.,  from  Pearl  St.  to  Division  St.  For  the 
former  there  were  two  bids,  R.  S.  Blome  & 
Co.,  $41,200,  and  James  H.  Fife,  $37,500.  The 
engineer's  estimate  was  $36,900.  For  the  latter 
R.  S.  Blome  &  Co.  bid  $12,600  and  James  H. 
Fife  $11,744.  The  engineer's  estinate  was  $11,- 
600.  Bids  were  offered  for  both  contracts  by 
Boynton.  Church  &  McCoy,  $40,500,  and  $13,- 
000.  respectively,  but  they  w-ere  rejected  as  the 
contractors  stipulated  that  the  city  should  pro- 
tect them  from  any  litigation  on  account  of  the 
use  of  alleged  patented  processes,  inventions 
or  trade  marks.  Other  bids  opened  were  for  pav- 
ing with  Brick  Eighth  Ave.,  from  Cannon 
to  Chestnut  Sts.,  James  H.  Fife,  $4,3.52.  engi- 
neer's estimate  $3,550;  grading,  curbing  and 
paving  Lacey  St.,  from  Twenty-ninth  to  Thir- 


ty-third Aves.,  Inland  Engineering  Company. 
$6..5.50.  and  Naylor  &  Norlin,  $6,589,  engineer's 
estimate  $6,300.  and  sewer.  Main  Ave.,  from 
Cedar  to  .-\sh  Sts.,  G.  Burgie,  $3,050.  The  en- 
gineer's estimate  was  $2,690. 

Advices  from  La  Center,  Wash.,  state  that 
a  survey  for  a  route  for  the  proposed  state 
road  has  been  made  through  that  country  fol- 
lowing along  or  near  the  road  between  that 
place,  and  Vancouver  and  Woodland. 

West  Virginia. 

•|«Bids  will  be  received  until  1  p.  m..  Feb.  6, 
by  Board  of  Commissioners.  Huntington,  W. 
Va.,  tor  grading  and  paving  with  vitrified 
brick,  bitulithic.  sheet  asphalt,  asphalt  block  or 
concretic  asphalt  various  streets,  mcluding  8th 
Ave.  from  8th  to  16lh  St.,  Adams  Ave.  from 
6th  to  llth  St.  and  from  14th  to  18th  St..  5th 
St.  from  Washington  to  Adams  Ave..  6th  St. 
from  Washington  to  Adams  Ave.,  Johnson's 
La.  from  3d  to  6th  Ave.,  2d  St.  from  3d  to 
4th  Ave.  and  from  5th  to  6th  Ave.,  etc.  The 
work  amounts  to  about  125,000  sq.  yds.  of 
paving  and  69,000  lin.  ft.  of  curb.  A.  B. 
Maupin  is  city  engineer. 

Canada. 

^Bids  will  be  received  until  2  p.  m.,  Feb.  7, 
by  William  McQueen.  City  Clerk,  Vancouver, 
B.  C,  for  furnishing  a  new  road  roller 
weighing  not  less  than  15  tons  for  the  city. 

At  the  recent  election  held  at  Thorold,  Ont., 
a  by-law  was  carried  for  the  purpose  of  im- 
proving the  municipal  roads. 

Plans  are  being  prepared  by  W.  A.  McLean, 
Provincial  Good  Roads  and  Highways  Engi- 
neer, Toronto,  Ont.,  for  a  system  of  experi- 
mental roads  between  Bridgeburg  and  Nia- 
gara-cn-the-lake.  The  expense  of  the  work 
will  be  defrayed  by  the  Niagara  Falls  Park 
Commission. 
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Arkansas. 

.At  a  conference  held  at  Texarkana,  Ark., 
Jan.  11,  between  the  Mayor,  City  Attorney  and 
engineers  representing  the  Texas  &  Pacific, 
Cotton  Belt  and  Kansas  City  Southern  Rail- 
roads, relative  to  the  construction  of  a  viaduct 
across  the  tracks  of  the  roads  named  from 
Broad  Street  to  Carmichael  Hill  at  Elm  Street, 
an  agreement  was  reached  on  the  principal 
details  and  an  ordinance  embodying  the  same 
will   be   submitted   to  the   City   Council. 

California. 

Plans  have  been  filed  with  the  Board  of 
I'ublic  Works,  Los  Angeles,  Cal.,  by  the  City 
Engineer  for  the  construction  of  the  proposed 
concrete  ornamental  work  for  the  Buena  Vista 
.Street  bridge,  and  it  has  been  recommended 
I  hat  bids  be  asked  for  the  work  soon.  The 
improvement  will  necessitate  an  expenditure 
if  $15,000,  but  will  not  include  the  four  bears, 
ordered  by  the  Council  for  the  approaches,  the 
construction  of  which  will  be  handled  under 
special  contract. 

Property  owners  of  Rancho  del  Paso  land 
liave  begun  an  active  campaign  for  the  con- 
struction of  a  boulevard  from  Sacramento, 
("alif.,  to  the  grant  and  for  the  construction 
■  f  a  new  steel  bridge  over  the  American  River 
wide  enough  to  accommodate  street  cars,  in 
.iddition  to  vehicle  traffic.  A  petition  has  been 
tiled  with  the  Board  of  County  Supervisors, 
.ind  the  matt'T  will  be  taken  up  liv  them  later. 

District  of  Columbia. 

•J«P.ids  will  be  received  until  2  a.  m.,  Jan.  23, 
liy  District  Commissioners,  Washington,  D.  C, 
ior  the  strengthening  and  stiffening  of  the 
iron  bridge  across  Rock  Creek  in  the  line  of 
Calvert  St.  Plans  and  specifications  may  be 
obtained  of  the  Chief  Clerk,  Engineering  De- 
partment, 427   District   Bldg..   Washington. 

Florida. 

1  he  accompanying  cut  shows  the  profile 
of    the    site    of   the    proposed    bridge    to    be 


erected  over  the  St.  Johns  River  near 
Cook's  Ferry  in  Volusia  County,  Florida, 
for    the    Florida    East    Coast    Ry.      E.    Ben 
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Carter,  Superintendent  of  Maintenance  of 
Way.  St.  Augustine.  Fla.  This  work  was 
mentioned  in  our  last  issue. 

Georgia. 

Among  the  imi)ro\cnients  .idvocated  by  the 
Mayor  of  Atlanta  are  the  following  bridges: 
Viaduct  spanning  the  railroad  ;racks  at  or 
near  the  iioint  that  Bellwood  .\ve.  crosses  be- 
fore its  intersection  with  Mariett,;i  St. ;  the  ex- 
tension of  West  .Alabama  St.  by  building  a 
viaduct  over  the  r.iilrn:i(l  tracks  and  intersect- 
ing Rhodes   St. 


Idaho. 

®Contiicts  were  awarded  December  29  by 
W.  L.  Cuddy,  County  Auditor,  Boise,  Idaho,  as 
follows:  For  the  construction  of  steel  high- 
way bridge  at  9th  St.,  IMissouri  Valley  Bridge 
Co.,  Leavenworth,  Kan.,  at  $28,000;  for  the 
construction  of  a  steel  highway  bridge  over 
the  Boise  River  near  Barberton.  Idaho,  to  J. 
H.  Forbes  &  Co.,  Caldwell,  Idaho.  $8,395;  for 
removing  and  resetting  9th  St.  bridge  to  Lin- 
der.  Securitv  Bridge  Co..  Minneapolis,  Minn.. 
at  $4,000. 

Illinois. 

Advices  from  Hickory,  111.,  state  that  the 
bridge  over  the  river  at  that  place  has  been 
condemned  and  must  either  be  repaired  or  re- 
constructed. 

Bids  were  opened  Jan.  9.  by  the  Trustees  of 
the  East  Side  Levee  &  Sanitary  District.  East 
St.  Louis,  111.,  for  the  construction  of  four 
steel  highway  bridges  over  the  Cahokia  Creek 
Diversion  Channel,  the  contract  being  awarded 
to  the  Joliet  Bridge  &  Iron  Co.,  Joliet,  111.  The 
bids   received  on   the   work  were  as   follows : 

(1)  stating  price  four  highway  bridges  com- 
pleted; (2)  for  ad<litional  plain  masonry,  per 
cu.  yd. ;  (3)  allowance  for  reduction  in  ma- 
sonrv.  per  cu.  vd. ;  (4)  additional  piling,  per 
lin.   'ft.:     Milwaukee   Bridge   Co.    (1)    $5''^.549, 

(2)  $10,  (3)  $10,  (4)  80  cts. ;  Toledo  Bridge 
X-  Crane  Co..  (1)  $57,.5.57,  (2)  $10.51,  (3)  $8. 
(4)  40  cts.:  Winamac  Bridge  Works,  (1)  $.52.- 
993,  (2)  $10,  (3)  $5,  (4")  70  cts.;  Midland 
Bridge  Co..  (1)  $62,000,  (lM  $10,  (3)  $10.  (4) 
60  cts.:  Missouri  Bridge  &  Iron  Co.,  (O  $53,- 
685,  (2)  $10,  (3)  $7..50  (4)  60  cts.;  Central 
States  Bridge  Co.,  (1)  $.56,000,  (2)  $10,  (3) 
$8,  (4)  60  cts.;  S.  R.  It.  Robinson  &  Son  Con- 
tracting Co.,  (1)  $60,990,  (2)  $10..50,  (3)  $7, 
(4)  45  cts.;  Stupp  Bros.  Bridge  &  Iron  Co., 
(1)  $63,!KI0,  (2)  $8..50,  (3)  $7,  (4)  65  ct.s. ; 
McClintic-Marshall  Cons.  Co.,  (1)  $.59,900,  (2) 
$9,  (3)  $7,  (4)  40  cts.;  Murphv  Cons.  Co.. 
(1)  $58,206,  C2)  $8.72,  (3)  $6.81.' (4)  .59  cts.; 
National  Contracting  Co.,  (1)  $65,817,  (2)  $6, 
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(3)  $6,  (4)  40  cts. ;  Joliet  Bridge  &  Iron  Co., 

(1)  $o3,475.  (2)  $8.50,  (3)  $6.50,  (4)  Co  cts.; 
Massilon  Bridge  &  Structural  Co.,  (1)  $62,000, 

(2)  $9.75,  (3)  $4.60,  (4)  50  cts. 

Indiana. 

Board  of  Public  Works  of  Elkhart,  Intl., 
has  again  taken  up  the  matter  of  securing  $27,- 
000  of  the  County  Commissioners  for  the  con- 
struction of  three  bridges,  one  over  the  river 
at  the  east  end  of  Berdsley  Ave.,  opening  a 
thoroughfare  to  the  Conn  Horn  factory. 

The  Pitt.'^burg  &  Shawmut  Ry.  bridge  across 
the  Mahoning  Creek,  which  was  being  erected 
by  the  American  Bridge  Co.,  was  recently 
washed  out  by  an  ice  gorge,  according  to  ad- 
vices from  Indianapolis,  Ind.  The  structure 
was  within  three  days  of  completion. 

Iowa. 

®The  Board  of  County  Commissioners,  Cres- 
ton,  la.,  has  let  tlie  L'nion  County  bridge  con- 
tract to  the  Standard  Bridge  Co.,  Omaha,  Neb. 

©Contracts  for  the  construction  and  neces- 
sary material  of  four  reinforced  concrete 
bridges  have  been  awarded  by  the  Board  of  Su- 
pervisors, Marshalltown,  la.,  to  N.  M.  Stark 
Co.,  Des  Moines,  la.,  at  $11,500,  and  Wheeler 
Lumber  Co..  Des  Moines.  la.,  at  $6,208.  The 
bridges  include  one  140- ft.  span;  two  50-ft. 
spans;   one   70-ft.   span. 

Kansas. 

Commissioners  of  Wyandotte  County  at 
Kansas  City,  Kan.,  have  approved  the  plans 
of  J.  M.  I.indsey,  County  Surveyor,  for  the 
extension  of  the  north  approach  to  the  Fifth 
St.  bridge  over  the  Kaw  River.  The  structure 
will  be  rebuilt  temporarily,  a  span  added 
where  the  present  approach  is  located,  and 
the  latter  carried  over  the  dike.  The  cost  of 
the  proposed  work  is  estimated  at  $8,000.  Bids 
for  the  work  will  be  advertised  at  once. 

Michigan. 

City  Engineer  H.  .A.  Johnston,  Kalamazoo, 
Mich.,  is  preparing  instructions  relative  to  the 
constri'Cfion  of  the  new  Gull  St.  bridge.  Ac- 
cording to  the  plans,  the  structure  will  consist 
of  three  reinforced  concrete  spans,  each  -59  ft. 
in  the  clear,  with  a  rise  of  6  ft.  6  in.,  38  ft. 
wide  between  the  parapet  walls  with  an  8-ft. 
cement  sidewalk  on  the  north  side.  The  esti- 
mated cost  of  the  work  is  $25,000,  bonds  for 
the  amoiMit  having  been  voted  at  the  Novem- 
ber election. 

Minnesota. 

•I«Bids  will  be  received  until  10  a.  m.,  Feb. 
4,  by  County  .Auditor  Warren,  Marshall  Coun- 
ty, Minn.,  for  the  following  corrugated  cul- 
verts, aVout  2.200  ft.,  including  25  culverts  of 
3  ft.  diameter;  25  culverts  4  ft.  diameter;  .35 
culverts  of  5  ft.  diameter;  15  culverts  of  6  ft. 
diameter.  Specifications  will  be  furnished  bv 
W.  R.  Hoapr.  C.  E.,  1320  S.  E.  7th  St.,  Min- 
neapolis. Minn. 

©Commissioners  of  Hennepin  County,  Minn., 
have  awarded  the  contract  for  the  con- 
struction of  a  bridge  over  the  "Narrows," 
Lake  Minnetonka,  to  the  Minneapolis  Steel  & 
Machinery  Co..  Minneapolis,  Minn.,  at  $38,500. 

City  Council  of  Dnluth,  Minn.,  passed  a 
resolution  declaring  thrit  in  building  bridges 
across  Grand  Ave.  and  59th  Ave.  the  Canadian 
Northern  Ry.  should  leave  a  clear  span  on 
both    thoroughfares. 

Mississippi. 

Advices  from  Port  Gibson,  Miss.,  state  that 
the  County  Suspension  bridge  over  Little 
Bayou  Pierre,  just  north  of  that  city,  was 
swept  aw.ay  by  a  flood,  and  immediate  steps 
will  be  taken  toward  the  construction  of  a  new 
bridge. 

®Board  of  Supervisors,  Gulfport,  Miss., 
awarded  a  contract  Jan.  2  to  the  Vincennes 
Bridge  Co.  at  $3,102  for  building  a  bridge  con- 
necting the  counties  of  Harrison  and  Hancock. 

Missouri. 

^Bids  will  be  received  until  Jan.  30,  by 
Board  of  Public  Works,  Kansas  City,  Mo.,  for 
the  construction  of  the  following  bridges :  A 
reinforced  concrete  arch  bridge  over  the  Blue 
River  at  15th  St.,  in  which  there  will  be  ap- 
proximately 3,600  cu.  yds.  of  concrete,  300,000 


pounds  of  steel  and  1,260  sq.  yds.  of  creosoted 
block  pavement.  Second.  A  reinforced  con- 
crete arch  bridge  over  Brush  Creek  at  Cleve- 
land Ave.,  containing  900  cu.  yds.  of  concrete, 
80,000  lbs.  of  metal  and  360  sq.  yds.  of  creo- 
soted block  pavement.  Tenders  may  be  made 
upon  each  bridge  separately  or  they  may  both 
be  included  in  one  tender.  Plans  and  specifica- 
tions are  on  file  in  the  office  of  the  Board 
of  Public  Works,  or  bidders  may  obtain  copies 
by  application  to  Waddell  &  Harrington,  Les- 
lie-Orear  Building,  Kansas  City,  upon  the  pay- 
ment of  $25,  the  same  to  be  refunded  if  the 
papers  are  returned  to  the  engineers. 

A  bill  was  recently  passed  by  the  City  Coun- 
cil of  Springlield,  Mo.,  appropriating  $5,000 
out  of  the  current  expense  fund  to  pay  the 
city's  share  of  the  cost  of  constructing  a  con- 
crete arch  bridge  on  Boonville  St.  over  Wil- 
son Creek.  The  Springfield  Traction  Co. 
has  submitted  a  check  for  $1,500,  its  portion 
of  the  cost. 

Plans  for  the  construction  of  the  proposed 
12th  St.  viaduct  iu  Kansas  City,  Mo.,  accord- 
ing to  advices  from  that  city  under  date  of 
Jan.  11,  are  still  unsettled,  but  will  probably 
be  decided  upon  in  the  near  future. 

According  to  advices  from  Joplin,  Mo.,  the 
matter  of  arranging  for  the  necessary  funds 
has  now  reached  a  tangible  form,  and  it  is 
likely  that  by  the  middle  of  summer  some- 
thing definite  will  be  decided  in  regard  to  the 
construction  of  tlie  proposed  Broadway  via- 
duct over  the  bottoms  at  that  city.  J.  C.  Hodg- 
son  is  City  Engineer. 

Nebraska. 

®The  W^estern  Bridge  &  Construction  Co., 
Omaha,  Nebr.,  has  been  awarded  the  contract 
for  constructing  all  steel  and  wooden  bridges 
for  York  County  during  1911.  Bids  were 
opened  Jan.  10,  by  H.  F.  Chapin,  Countv 
Gerk.  York,  Nebr. 

©Standard  Bridge  Co.,  Omaha,  Nebr.,  has 
been  awarded  the  contract  for  constructmg  all 
steel  and  wooden  bridges  for  Fillmore  County 
for  the  year  1911.  Bids  were  opened  Jan.  10 
at  Geneva,   Nebr. 

New  Mexico. 

The  Santa  Fe  Ry  System  has  appropriated 
$11,000  to  cover  the  cost  of  the  construction  of 
two  concrete  arches  between  mile  posts  416 
and  417  on  the  Albuquerque  division,  of  which 
B.  H.  Newlee,  Las  Vegas,  New  Mexico,  is 
Engineer. 

New  York. 

At  a  special  town  election  at  Northampton 
Beach.  L.  I.,  Jan.  3,  it  was  voted  to  build  a 
new  bridge  over  the  canal  at  Quogue.  It  is 
proposed  to  erect  at  a  cost  of  approximately 
$8  000  a  level-balanced  swing  bridge,  plans  of 
which  have  been  prepared  by  the  State  High- 
way Department.  The  plans  make  the  swing 
a  part  of  the  bridge,  which  is  84  feet  long,  25 
feet  wide  and  gives  a  span  of  thirty  feet  in 
the  clear.  This  is  to  be  built  entirely  of  iron 
and  concrete,  and  will  be  a  first-class  structure 
in  every  respect. 

At  the  special  town  meeting  held  Jan._  4  at 
Warsaw,  N.  Y.,  as  mentioned  in  our  last  issue, 
it  was  voted  to  appropriate  the  sum  of  $3,000 
for  the  construction  of  a  bridge  over  Oatka 
Creek,  near  the  north  town  line  on  the  pro- 
posed state  highway. 

According  to  an  announcement  reported  to 
have  been  "made  by  Frederick  P.  Flanagan, 
Secy.,  Joint  Commission  on  the  Interstate 
Bridge  at  New  York,  engineering  investigation 
of  the  river  bottom  preliminary  to  the  definite 
approval  of  a  site  for  the  proposed  bridge 
across  the  Hudson  River,  connecting  New 
Y'ork  and  New  Jersey,  has  been  discontinued 
until  funds  are  available  for  the  New  Jersey 
section  of  the  Interstate   Bridge  Commission. 

Fire  Chief  of  Schenectady,  N.  Y.,  has  rec- 
ommended in  his  report  to  the  Commissioner 
of  Public  Safetv  that  a  viaduct  be  built  to  the 
Ninth  Ward,  the  Board  of  Estimate  will  be 
instructed  to  consider  the  matter  by  the  Com- 
missioner. 

North  Carolina. 

®The  Commissioners  of  Forsyth  County  at 
Winston-Salem,  N.  C,  have  awarded  the  con- 
tract  for  the  construction   of  a   new  concrete 


bridge  spanning  the  Eno  river  at   Christiam's 
Millto  the  Carter  Construction  Co.,  .at  $10,500. 
Other  bidders  on  the  work  were  the  Gates  Ma- 
chine Co..  Carolina  Construction  Co.  and  C.  C. 
Jacobs,  Winston-Salem,  N.  C. 

Ohio. 

®City  of  Columbus  has  awarded  the  contract 
for  the  construction  of  pavement  on  the 
Mound  St.  viaduct  to  A.  G.  Pugh,  the  lowest 
of  seven  bidders,  at  $18,000.  Work  will  be 
started  as  soon  as  weather  conditions  permit. 

At  a  meeting  of  the  Board  of  County  Com- 
missioners, Cleveland,  O.,  it  was  decided  that 
the  now  higli  level  bridge  to  connect  Superior 
and  Detroit  Aves.  would  be  a  straight-line 
bridge.  Resolutions  were  adopted  authorizing 
County  Engineer  Lander  to  prepare  sketches 
and  estimates  of  cost  for  a  bridge  120  feet 
wide.  Car  tracks  will  be  separated  from  ve- 
hicle and  other  traffic. 

Steps  arc  being  taken  by  Committee  of  the 
Whole,  Cincinnati,  O.,  to  secure  the  construc- 
tion of  a  viaduct  over  the  tracks  of  the  Louis- 
ville &  Nashville  at  Willow  St.  or  State  St. 
Oklahoma. 

®Advices  from  Muskogee,  Okla.,  state  that 
the  contract  for  the  construction  of  twenty- 
nme  bridges  has  been  awarded  the  Vincennes. 
Bridge  Co.,  Vincennes,  Ind.,  at  $54,000. 

Oregon. 

A  petition  signed  by  several  hundred  prop- 
erty owners  in  the  vicinity  of  Roseburg.  Ore.. 
has  been  presented  to  the  County  Commis- 
sioners asking  for  the  construction  of  a  bridge 
across  the  Umpqua  River  to  connect  the  Gar- 
den Vallev  District  with  the  city,  .■\nother 
petition  filed  asked  the  ccmstruction  of  a 
bridge  near  the  Dimmick  Ferry  at  Kellogg. 
Ore. 

The  Harriman  railroad  interests  have  awarded 
the  contract  for  furnishing  the  steel  work  for 
the  superstructure  of  their  new  bridge  at 
Portland,  Ore.,  to  the  American  Bridge  Co., 
New  York.  The  Union  Bridge  &  Construc- 
tion Co.,  Kansas  City,  Mo.,  which,  as  men- 
tioned in  our  last  issue,  was  low  bidder  for 
the  municipal  bridge  substructure  in  Portland. 
Ore.,  has  the  contract  for  the  substructure  of 
the  railroad  bridge,  and  expect  to  have  their 
part  of  the  work  completed  by  March  1.  The 
work  of  filling  concrete  between  piling  driven 
in  the  frame  of  tlie  pier  located  on  the  West 
Side  harbor  line  has  been  commenced  and  is 
progressing  rapidly,  so  that  after  it  is  per- 
mitted to  set  for  three  or  four  days  the  piling 
will  be  cut  ofl-'  that  project  above  the  bed. 
After  the  water  is  pumped  o"t  the  shaft  is  to 
be  started.  Pier  No.  4,  which  is  located  in 
deep  water  toward  the  East  Side,  is  being 
sunk  rapidly,  and  within  another  week  is  ex- 
pected to  be  resting  on  the  bottom,  where  the 
depth  of  water  is  over  100  feet.  When  details 
are  arranged  concerning  the  placing  of  abut- 
ments in  the  street,  between  Front  and  First 
on  Glisan,  the  contractors  will  proceed_  at 
once  to  finish  that  portion  of  the  undertaking, 
which  w^ill  afi^ord  an  approach  to  the  foot  of 
Third  St.  from  the  upper  deck,  where  all  but 
steam  railroad  traffic  is  to  cross.  The  com- 
pletion of  the  bridge  will  be  hurried  when  the 
steel  arrives,  and  it  is  not  doubted  but  that  it 
will  be  ready  for  the  public  when  Christmas 
rolls  around. 

Plans  have  been  completed  by  City  Engmeer 
of  Portland,  Ore.,  for  the  construction  of  the 
proposed  South  Portland  Bridge  at  Wood- 
ward Avenue,  and  same  w-ill  be  submitted  to 
the  City  Council  as  soon  as  estimates  of  the 
cost  can  be  made.  As  proposed,  the  structure 
will  be  4,000  ft.  long,  connecting  Woodward 
Ave.  and  Meade  St.,  with  a  lift  type  draw 
span. 

Pennsylvania. 

Street  Committee  recommended  to  the 
Borough  Council  of  Jeannctte.  Pa.,  that  the 
Second  St.  bridge,  when  a  new  one  be  con- 
structed, be  raised  so  as  to  clear  the  tracks 
at  a  heieht  of  22%  ft.  It  was  also  decided  to 
widen  the  span  in  accordance  wtih  the  request 
of  tlie  railroad  company. 

Court  of  Berks  County,  Pa.,  has  approved 
the    recommendation    for   the   construction   ot 


•i'  indicates  work  now  open  for  bids.      ®  indicates  a  contract  let  recently. 


January  i8,  191 1. 


ENGINEERING-CONTRACTING 


39 


a  new  bridge  across  the   Schuylkill   River  be- 
tween Reading  and  West  Reading. 

The  court  has  approved  the  contracts 
awarded  recently  by  the  County  Commission- 
ers, York,  Pa.,  to  Hartley,  Zeigler  Co..  for  the 
reconstruction  of  the  College  Ave.  Bridge,  and 
work  will  be  rushed  through  to  completion. 

South  Dakota. 

4«Bids  will  be  received  until  7  :-30  p.  m.,  Feb. 
27,  by  John  W.  Summers,  City  Auditor,  Yank- 
ton, S.  Dak.,  for  furnishing  all  materials  and 
labor  connected  with  constructing  and  complet- 
ing ready  for  travel  a  steel  reinforced  concrete 
bridge  across  the  Rhine  Creek  on  Walnut  St.. 
Vankton,  S.  Dak.  Bridge  to  have  a  clear  span 
of  50  ft.,  rise  of  8  ft.  6  in.  Concrete  railing, 
clear  roadway  of  20  ft.  Height  from  bed  of 
creek  to  arch  10  ft.  10  in.,  from  bed  of  creek 
to  street  grade  12  ft.  7  in.  Bidders  to  fur- 
nish their  own  plans  and  specifications  for  a 
bridge  designed  to  carry  a  20-ton  road  roller 
or  200  lbs.  to  the  square  foot.  For  further  in- 
formation apply  to  the  City  Engineer. 

Texas. 

®City  Council  of  Austin,  Te.xas.  on  Jan.  U 
awarded  the  contract  for  the  construction  of 
a  reinforced  concrete  bridge  or  culvert  over 
Shoal  Creek  at  Fifth  and  Nueces  Sts.  to  Rav- 
mond  McDonald,  Austin,  Texas,  at  $2,300. 

®DaIlas  County  Commissioners  Court,  Dal 
las,  Tex.,  has  awarded  the  contract  for  the 
construction  of  the  Wilmcr,  Hutchins  and 
Malloy  bridges  across  the  Trinity  River  to 
the  Missouri  Valley  Bridge  &  Iron  Co.,  at 
$41,780.  The  contract  does  not  provide  for 
the  construction  of  the  approaches  to  the 
bridges,  but  covers  the  cost  of  the  structures 
only.    The  approaches  will  be  built  under  the 


supervision  of  the  Commissioners'  Court, 
members  of  which  estimate  that  of  the  bond 
issue  of  $73,000  they  will  have  left  after  the 
bridges   are  completed   approximately  $13,000. 

Virginia. 

Citizens  of  Matoaca,  Va.,  recently  held  a 
mass  meeting  to  take  up  for  discussion  the 
matter  of  constructing  a  steel  bridge  across 
the  river  at  that  point.  County  Commission- 
ers, Chesterfield,  Va.,  will  probably  be  asked 
for   assistance. 

•The  Board  of  Commissioners,  Northampton 
County,  Va.,  at  Eastville,  Va.,  recentlv  held 
a  conference  with  the  railway  officials  "in  re- 
gard to  constructing  a  bridge  where  the  pub- 
lic road  crosses  the  railroad  tracks  leading 
into  Cape  Charles.  It  is  planned  to  erect  a 
concrete  structure  with  graded  approaches, 
to  cost  about  $10,000. 

A  meeting  was  recently  held  at  Spottsyl-. 
vania.  Va..  by  the  Road  Commission  and  the 
Board  of  Supervisors,  to  discuss  the  matter 
of  constructing  bridges  over  Hazel  Run  and 
Massaponax  Run.  It  was  decided  to  bridge 
both  streams  with  either  concrete  or  steel 
structures.  Plans  and  specifications  will  be 
made  at  once  and  bids  asked   shortly. 

Washington. 

Advices  from  Tacoma,  Wash.,  state  that  the 
bridge  which  the  city  will  construct  over  the 
city  waterway  on  11th  St.  will  be  a  200-ft.  ver- 
tical lift  structure. 

City  Council  of  Tacoma,  Wash.,  has  passed 
an  ordinance  authorizing  the  Mayor  to  sign 
a  contract  with  the  engineering  firm  Waddell 
&    Harrington.    New    Nelson    Bldg.,    Kansas 


City,  Mo.,  for  plans  and  superintendence  of 
construction  of  the  proposed  11th  St.  and 
Puyallup  Ave.  bridges. 

At  a  recent  meeting  of  the  City  Council  ot 
Tacoma,  Wash.,  an  ordinance  authorizing  the 
Commissioner  of  Public  Works  to  let  a  con 
tract  for  the  construction  of  a  bridge  across 
Buckley  Gulch  to  North  20th  St.  was  given 
its  first  reading. 

West  Virginia. 

At  a  recent  meeting  of  the  City  Council  of 
Benwood,  W.  Va.,  City  Engineer  Clem  Smith 
was  instructed  to  prepare  estimates  of  the 
probable  cost  of  the  construction  of  a  bridge 
from  Kentucky  Heights  across  the  B.  &  O. 
tracks  at  Sixth  St.  The  city  and  the  Wheel 
ing  Traction  Co.  will  each  bear  one-third  of 
the  expense. 

Wisconsin. 

City  Council  of  Hudson.  Wis.,  adopted  the 
report  of  the  Special  Joint  Committee  provid- 
ing for  the  construction  of  a  bridge  across  the 
St.  Croix  River,  to  replace  the  present  wooden 
structure,  at  an  estimated  cost  of  $20,000. 

Canada. 

The  Board  of  Control.  Winnipeg,  Man.,  has 
instructed  City  Engineer  to  prepare  specifica- 
tions for  the  archways  which  are  to  be  con- 
structed on  Armstrong's  Point,  and  tenders 
for  the  work  will  be  called  as  soon  as  the 
details  have  been  worked  out. 

Henry  Holgate,  Engineer,  Montreal,  Can., 
in  a  communication  to  the  Civic  Guild,  recom- 
mends instead  of  the  proposed  Bloor  St.  via 
duct  the  construction  of  a  bridge  over  the 
Don  to  Danforth  Ave.,  which  he  estimates 
would  effect  a  saving  of  $438,000. 
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Colorado. 

•J*Bids  will  be  received  until  10  a.  m.,  Jan. 
2ti,  by  Board  of  Directors  of  the  Omer  Irriga- 
tion District,  Fowler,  Otero  County,  Colo.,  for 
the  construction  of  a  dam  for  Omer  Reser- 
voir No.  1,  a  diversion  dam  head  works  and 
sluice  gates  for  the  Omer  Canal,  and  for  the 
removal  of  about  Kid.OOO  cu.  yds.  of  earth 
work  in  the  extension  and  enlargement  of 
said  canal  and  for  furnishing  of  cement, 
valves,  steel  and  other  material  necessary  for 
the  construction.  Plans,  specifications  and 
other  particulars  may  be  obtained  at  the  of- 
fice of  the  District  at  Fowler,  Colo.,  or  at  the 
office  of  The  Field,  Fellows  &  Hiiulcrlider  En- 
gineering Company,  435  Century  Building, 
Denver,  Colo.  E.  11.  Hall  is  Secretary  of  the 
District. 

As  noted  in  the  issue  of  Jan.  4.  the  U.  S. 
Government  has  allotted  $l,.500.0o6  for  work 
on  the  Uncompahgre  Irrigation  project.  This 
money  will  be  expended  in  the  construction 
of  lateral  systems  and  a  dam  for  the  Taylor 
Park  Reservoir.  No  contracts  will  be  let  on 
this  work  before  spring.  C.  T.  Pease,  Mont- 
rose. Colo.,  is  Engineer. 

Idaho. 

The  sum  of  $6,.585,435  has  been  allotted  by 
the  U.  S.  Government  for  the  I^ayette-Boise 
project  in  Idaho.  A  large  part  of  this  al- 
lotment will  be  used  in  building  a  dam  at 
Arrow  Rock  for  storage  purposes.  This  dam 
is  located  on  the  Boise  River  about  25  miles 
above  the  city  of  Boise  and  will  supplement 
the  water  supply  for  about  175,000  acres  of 
land.  The  dam  will  be  approximatelv  .340  ft. 
high,  F.  E.  Weymouth,  Boise.  Idaho,  is 
Supervising   Engineer. 

Illinois. 

•J*Bids  will  be  received  until  in  a.  ni..  Jan. 
-1.  at  the  office  of  Paul  MacGuffin,  .Attorney, 
l.ibertyville,  III.,  for  the  construction  of  drain- 
age ditch  of  Seavey  Slough  Drainage  District 
in  Libertyville  and  Vernon  Townships,  Lake 
County,  111.  The  nearest  railroad  stations  are 
Lioertyville,  111.,  on  the  C.  M.  &  St.  Paul  Ry., 


Rockefeller  and  Prairie  View,  111.,  on  the 
Minn.,  St.  Paul  &  Sault  Ste.  Marie  Ry. 
(Wisconsin  Central),  the  Elgin,  Joliet  &  East- 
ern crosses  the  district  on  the  north.  The 
work  on  which  bids  are  to  be  received  consists 
of  the  excavation  of  approximately  8,872  lin. 
ft.  of  ditch  ti  ft.  deep  and  15  ft.  bottom  width, 
5,776  lin.  ft.  of  ditch,  14  ft.  bottom  width  and 
6  ft.  2  in.  deep  and  .3,104.3  lin.  ft.  of  ditch 
6  ft.  8  in.  deep  and  4  ft.  bottom  width,  all  with 
side  slopes  of  1  to  1,  making  a  total  excava- 
tion of  approximately  75,963  cu.  yds.,  from 
which  8,484  cu.  yds.  must  be  deducted  as  a 
credit  to  property  owners  for  work  already 
done.  Windes  &  Marsh,  Winnetka,  111.,  are 
the  Engineers. 

^Bids  will  be  received  until  2  p.  m..  Feb.  3, 
by  Commissioners,  East  Peoria  Drainage  & 
Levee  District,  Tazewell  County,  Illinois,  for 
the  following  work :  Section  9 — Levee  and 
Muck  Ditch,  105,500  cu.  yds.;  Sec.  10— Drain- 
:i.!4C  <litches,  64,300  cu.  yds.;  Sec.  11  and  12 — 
I'"urnishing  and  erecting  a  complete  drainage 
pumping  plant,  including  excavations,  founda- 
tions, building  and  machinery.  The  pumping 
plant  shall  have  a  capacity  of  ,33  cu.  ft.  per 
second  against  a  maximum  static  head  of  22 
ft.  The  plant  shall  cciutain  two  centrifugal 
pumps,  two  induction  motors,  of  the  proper 
size  to  pump  at  specified  capacity,  two  speed 
reducing  transmission  gears,  and  all  auxiliary 
ajipurten.-inces,  including  priming  apparatus, 
switchboard,  station  wiring,  etc.  For  further 
information  address  Harman  Fngineering  Co.. 
120  Fredonia  Ave.,  Peoria.  111.  Official  adver- 
tisement will  be  found  elsewhere  in  this  issue. 

Indiana. 

Bids  are  to  be  asked  soon  by  II.  A.  Blunk, 
Commissioner  of  Construction,  Martinsville. 
Iii'l.  for  completing  the  L.  C.  Cook  ditch. 
The  work  includes  about  four  miles  of  ditch 
work.  re(|uiring  about  68.000  cu.  yds.  of  exca- 
vation. 

Hearings  have  been  held  by  the  Commis- 
sioners of  Dekalb  County,  Auburn.  Ind.,  on  the 
petitions  for  the  establishment  of  the  Spangler 
ditch. 


Iowa. 

Supervisors  of  Woodbury  County,  Sioux 
City,  la.,  have  voted  to  establish  the  Little 
Sioux  ditch. 

Kentucky. 

The  Caldwell  Concrete  Co.,  1516  Jefferson 
St.,  Paducah,  Ky.,  has  about  2-5,000  cu.  yds. 
of  excavation,  suited  for  a  drag  line  outfit  or 
a  dredge,  which  it  will  sub-let. 

Louisiana. 

The  taxpayers  of  the  drainage  district  in  the 
mterior  of  St.  Bernard  Parish,  St.  Bernard. 
La.,  have  voted  a  special  tax  for  drainage 
purposes.  The  special  tax  will  be  followed  by 
a  bond  issue  of  $.500,000,  which  is  also  author- 
ized, so  that  the  Board  of  Commissioners  for 
the  Bayou  Terre-aux-Boeufs  Drainage  Dis- 
trict can  undertake  the  work  at  once. 

Minnesota. 

In  a  report  to  the  Commissioners  of  Ram- 
sey County,  J.  H.  Armstrong,  County  Survey- 
or, St.  Paul,  states  that  the  county  lakes  should 
be  improved  by  deepening  and  clearing  out 
stumps  and  weeds. 

Mississippi. 

The  Board  of  Mississippi  Levee  Commis 
sioners,  Greenville,  Miss.,  will  award  a  600.000 
cu.  yd.  levee  contract  ne.xt  month. 

Missouri. 

WMatt  &  Bemis,  Seward,  Neb.,  have  been 
awarded  the  contract  for  furnishing  40,000  cu. 
yds.  of  rock  for  the  standard  revetment  to  be 
constructed  at  Randolph  opposite  Kansas  City 
for  the  U.  S.  Government.  The  contract  for 
constructing  the  revetment  was  awarded  to 
Rust,  Swift  &  Co.,  Chemical  Bldg.,  St.  Louis. 
Mo.,  as  noted  in  our  last  issue  at  $8.2f)  per  lin. 
It.  for  revetment,  35  cts.  per  lin.  ft.  for  yellow 
pine  piling  driven  and  .30  cts.  per  lin.  ft.  for 
cotton  wood  piling  driven.  The  other  bids 
received  on  the  work  were  as  follows : 
Jones  &  Sons,  Leavenworth,  Kans. : 
Standard  revetments  $8.60  per  ft.,  yellow  pine 
piling  driven.  50  cts.   per   ft. ;   cottonwod  pil- 
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ing,  driven,  40  cts.  per  ft.  Matt  &  Bemis,  Se- 
ward, Neb.,  standard  revetments,  $8.tj0  per  ft. ; 
yellow  pine  piling  driven,  40  cts.  per  ft.  De- 
witt  &  Shobe,  Glasgow,  Mo.,  standard  revet- 
ments. $8.44  per  ft. ;  yellow  pine  piling  driven, 
35  cts.  per  ft. ;  cottonwood  piling  driven,  25  cts. 
per    ft. 

Minnesota. 

•J«Bids  will  be  received  until  10  a.  m.,  Veh.  4, 
by  J.  L.  George,  Auditor  of  Beltrami  County, 
Beinidji,  Minn.,  for  the  construction  of  Judi- 
cial Ditch  No.  3,  Beltrami  County,  according 
to  the  plans  and  specifications  of  the  engineer 
now  on  tile.  Said  ditch  as  surveyed  by  the 
engineer  is  about  15  miles  long,  and  the  esti- 
mated number  of  yards  of  dirt  to  be  excavated 
is  about  81,000  yds. ;  the  amount  of  road  and 
bridge  work  to  be  done  is  estimated  at  about 
$4,000.  Total  estimated  cost  of  the  construc- 
tion of  said  ditch  being  about  $19,000.  Bids 
will  be  received  for  the  work  as  one  job  or  for 
one  or  more  sections  of  said  work.  Each  bid 
must  be  accompanied  by  a  certified  check  on  a 
bank  of  Bemidji,  Minn.,  for  not  less  than  10 
per  cent  of  the  bid.  The  successful  bidder 
will  be  required  to  furnish  a  good  and  suffi- 
cient bond  in  amount  of  the  contract  condi- 
tioned upon  the  faithful  performance  of  said 
contract. 

•J*Bids  will  be  received  until  10  a.  m.,  Feb. 
4,  by  J.  L.  George,  Auditor  of  Beltrami  Coun- 
ty. Bemidji,  Minn.,  for  the  construction  of 
Judicial  Ditch  No.  4,  Beltrami  Count}',  ac- 
cording to  the  plans  and  specifications  of  the 
engineer  now  on  file  in  said  office.  Said  ditch, 
as  surveyed  by  the  engineer  is  about  12  miles 
long,  and  the  estimated  number  of  yards  of 
dirt  to  be  excavated  is  about  63,000  yds. ;  the 
amount  of  road  and  bridge  work  to  be  done  is 
estimated  at  about  $3,200.  Total  estimated 
cost  of  the  construction  of  said  ditch  being 
about  $15,600.  Bids  will  be  received  for  the 
work  as  one  job  or  for  one  or  more  sections 
of  said  work.  Each  bid  must  be  accompanied 
by  a  certified  check  on  a  bank  of  Bemidji, 
Minn.,  for  not  less  than  10  per  cent  of  the 
bid.  The  successful  bidder  will  be  required  to 
furnish  a  good  and  sufficient  bond  in  the 
amount  of  the  contract  conditioned  upon  the 
faithful  performance  of  said  contract. 

•J*Bids  will  be  received  until  2  p.  m.,  Jan. 
27.  by  G.  C.  Smith.  Auditor,  Isanti  County, 
Cambridge,  Minn.,  for  digging  and  construct- 
ing Ditch  No.  8  in  Isanti  County.  The  ap- 
proximate amount  of  work  included  in  the 
ditch  is  as  follows :  Number  of  cubic  yards 
to  be  excavated  in  the  construction  of  said 
ditch,  112,639.7  yds.:  12  acres  clearing;  build- 
ing 2  new  bridges  and  rebuilding  3  old 
bridges.  The  estimated  total  cost  of  the  work 
is  $11,935.97.  All  bids  must  be  accompanied 
by  a  certified  check  payable  to  the  auditor  of 
said  county,  for  not  less  than  10  per  cent  of 
the  amount  of  each  bid. 

•J«Bids  will  be  received  until  2  p.  m.,  Jan.  20, 
by  Samuel  G.  Iverson,  State  Auditor,  St.  Paul, 
Minn.,  for  the  construction  of  State  Ditch  No. 
89,  St.  Louis  County.  Plans  and  specifications 
are  on  file  at  the  office  of  George  A.  Ralph, 
State  Drainage  Engineer,  St.  Paul,  Minn. 
Montana. 

The  allotments  from  the  combined  special 
loan  and  general  reclamation  funds  recom- 
mended by  the  Engineer  Officers,  and  approved 
by  the  President,  provide     for     Milk     River 


Project  in  Northern  Montana,  $3,950,000;  for 
Sun  River  Project,  in  western  central  Mon- 
tana, $3,278,000;  for  completing  the  Lower 
Yellowstone  Project  in  eastern  Montana,  $578,- 
000;  for  completing  the  North  Dakota  Pump- 
ing Projects  $27u,OO0 ;  for  completing  the 
Huntley  Project  in  soulhcrn  central  Mon- 
tana $110,1100;  for  the  Slioshonc  Project  in 
northern  Wyoming  $2,000,000.  The  Milk 
River  Project  involves  also  the  construction 
of  the  St.  Mary  feature;  the  majority  of  the 
work  can  probably  best  be  handled  with 
steam  shovels,  as  can  also  the  majority  of  the 
Milk  River  Valley  work.  The  combined  fea- 
tures will  aggregate  upwards  of  5,000,000  cu. 
yds.  of  excavation,  most  of  which  is  earth. 
The  Sun  River  Project  will,  in  addition  to 
several  million  cubic  yards  of  steam  shovel 
e.xcavating  work,  invovle  tunnel  construction, 
and  the  building  of  several  storage  reservoirs, 
both  earth  and  rock  embankment  and  ma- 
sonry. The  Shoshone  Project  work  will  also 
involve  considerable  steafn  shovel  work,  and 
several  reaches  of  rock  tunnel.  Excellent  op- 
portunities for  the  very  economical  develop- 
ment of  power  exists  at  the  Shoshone  dam. 
The  power  may  be  used  in  the  tunnel  work, 
and  can  be  conveniently  transmitted  to  and 
along  the  canal  excavation  work  for  actuating 
power  shovels.  There  will,  in  addition  to  the 
larger  features  on  each  project,  be  the  lateral 
and  distribution  system  canal  works,  which 
are  in  themselves  necessarily  very  extensive. 
H.  N.  Savage,  Helena,  Mont.,  is  Supervising 
Engineer,  U.   S.   Reclamation   Service. 

Nebraska. 

^Bids  will  be  received  until  11  a.  m  ,  Jan 
20,  by  R.  E.  Evans,  Dakota  City,  Neb.,  for 
the  construction  of  the  Elk  Creek  cut  oft 
ditch  and  Pigeon  Creek  ditch.  Plans  and 
specifications  are  on  file  at  the  office  of  the 
Towl  Engineering  Cn..  Omaha,  Nebr. 
New  Mexico. 

®W.  R.  Winburn,  ]\Iaxwell,  N.  Mex.,  has 
been  awarded  the  contract  for  constructing  the 
Eagle  Tail  ditch  in  Colfax  County,  N.  Mex. 
This  ditch  is  17  miles  long  and  31  ft.  wide  in 
the  bottom.  Work  was  started  last  month 
with  40  teams  and  this  force  will  be  increased 
as  the  work  progresses.  The  entire  ditch  is 
to  be  completed  within  the  year. 

North  Carolina. 

®The  Stetzer  Engineering  &  Construction 
Co.,  Philadelphia,  Pa.,  has  been  awarded  the 
contract,  at  $7.40  per  lin.  ft.,  for  constructing 
2,000  lin.  ft.  of  concrete  retaining  wall  for 
Moorhead  City,  N.  C.  Bids  were  opened 
Jan.  2. 

Ohio. 

®The  contract  for  constructing  the  Ben- 
ninghofen  levee  in  Fairfield  Township  has 
been  let  to  M.  J.  Lewis,  of  Fairplay,  and  El- 
mer Nugent,  Cleves.  The  work  includes  30,- 
155  cu.  vds.  of  excavation.  The  contract  price 
is  $4,703. 

County  Engineer  Swisher,  Urbana.  0.,  has 
made  revised  estimates  of  the  cost  of  dredging 
Mad  River  north  of  the  Pennsylvania  R.  R. 
The  county  commissioners  considered  the  re- 
vised estimates  on  Jan.  10. 

The  West  Side  Board  of  Trade,  Randall 
Baker,  Secretary,  of  Columbus,  O.,  has  formu- 
lated plans  to  change  the  channel  of  the  Scioto 


River  through  the  city  of  Columbus  and  divert 
it  west  of  the  Columbus  State  Hospital.  The 
scheme  entails  the  diverting  of  the  Olentangy 
near  the  O.  S.  U.  grounds  southwest  to  a  point  "" 
opposite  the  State  Hospital  pumping  station. 
The  Sciotu  would  be  changed  from  a  point  di- 
rectly north  of  the  hospital,  so  that  the  two 
streams  would  conjoin  near  the  hospital 
grounds. 

The  assessment  ordinance  for  the  proposed 
levee  improvement  at  Hamilton,  O.,  will  be 
presented  to  the  City  Council  of  that  city 
shortly.  John  W.  Hill,  Cincinnati,  C,  is  Con- 
sulting Engineer  for  this  levee. 

Oregon. 

®The  U.  S.  Department  of  the  Interior  has 
approved  the  award  of  the  contract  to  George 
C.  Clark,  Everett,  Wash.,  for  the  construction 
of  the  Lost  River  diversion  dam  for  the  U. 
S.  Reclamation  Service.  The  dam  will  cost 
$83,512  and  extra  work  $15,044.  Work  is  to 
be  commenced  this  month  and  is  to  be  com- 
pleted within  one  year. 

Texas. 

The  Commissioners'  Court  of  Washington 
County  at  Brenham,  Tex,,  has  authorized  issu- 
ance of  $57,000  worth  of  bonds,  money  to  be 
used  for  construction  of  improvements  on  the 
Brazos  River  to  prevent  overflows  between 
Old  Washington  and  Chappell  Hill. 

Utah. 

Concreting  work  on  the  Davis-Weber  Coun- 
ty irrigation  canal  has  been  suspended  for 
the  winter  season  and  will  not  be  resumed 
until  spring,  when  400  men  will  be  placed  on 
the  job.  ,A.bout  162,000  cu.  ft.  of  concrete  had 
been  completed  on  the  canal  before  cold 
weather  put  a  stop  to  operations.  Seven 
miles  of  completed  canal  has  been  finished,  in- 
cluding a  half  mile  of  rock  work.  The  canal 
is  34  ft.  wide  on  top  and  22  ft.  at  the  bottom, 
and  has  a  depth  of  6  ft.,  giving  a  capacity  of 
750  cu.  ft.  of  water  per  second.  The  concrete 
work  in  the  canal  will  cost  $450,000,  and  a 
project  is  now  on  foot  to  increase  the  size 
of  the  big  reservoir  in  Weber  canyon  at  a 
cost  of  $350,000.  William  Bostaph,  Ogden, 
Utah,    is    Chief    Engineer. 

Virginia. 

Norfolk  County  Court,  Portsmouth,  Va.,  has 
authorized  the  formation  of  a  drainage  district 
to  drain  about  five  miles  of  land  in  the  Butts 
Road  District.  The  district  will  be  known  as 
Brides  Drainage  District  No.  1. 

Washington. 

The  U.  S.  Reclamation  Service  is  planning 
a  considerable  amount  of  force  account  for 
the  completion  of  the  Tieton  unit  of  the 
Yakima  project.  The  Board  of  Army  Engi- 
neers recently  allotted  $665,000  for  the  Tieton 
unit.  The  contract  for  excavation  of  main 
laterals  on  Wide  Hollow  branch  of  this  unit 
was  recently  awarded  to  Nelson  Rich,  Prosser, 
Wash.,  as  noted  in  our  last  issue,  his  bid 
being  $116,070.  Contract  for  sub-laterals  on 
this  branch  has  also  been  awarded  to  him,  his 
bid  being  $50,160.  The  balance  of  the  allot- 
ment will  be  used  on  force  account  work  for 
the  completion  of  the  unit.  Chas.  H.  Swigart, 
North  Yakima,  Wash.,  is  Supervising  Engi- 
neer, U.  S.  Reclamation  Service. 


WATER- WORKS 


California. 

City  Trustees  of  Anaheim,  Cal.,  have  de- 
cided to  call  an  election  Jan.  30  to  vote  $8;500 
for  waterworks  improvement. 

Florida. 

At  a  recent  meeting  of  the  City  Council  of 
Ocala,  Fla.,  the  Mayor  recommended  the  in- 
stallation of  a  new  waterworks  system  to  sup- 
ply the  residents  instead  of  that  now  under 
control  of  the  Ocala  Water  Co.,  whose  fran- 
chise will  expire  next  year. 


Hawaii. 

•J«Bids  will  be  received  until  10  a.  m.,  Jan. 
21,  by  Constructing  Quartermaster  Capt.  M. 
N  Falls,  Honolulu.  H.  T..  for  sinking  a  12-in. 
tubular  deep  well  at  Papahulu,  near  Fort 
Ruger,  H.  T. 

Illinois. 

•I«Bids  will  be  received  until  Jan.  21,  by  B. 
J.  Mullaney.  Commissioner  of  Public  Works. 
City  of  Chicago,  for  furnish:ng  and  delivering 
packing  to  the  various  pumping  stations.  Con- 


tractors proposing  to  bid  on  this  work  are  ex- 
pected to  submit  a  sample  of  each  kind  of 
packing.  The  approximate  quantities,  sizes, 
etc.,  are  as  follows;  1,600  lbs.  for  high  pres- 
.sure  steam  (175  lbs.),  in  ring  or  spiral  form: 
2.000  lbs.  for  medium  pressure  steam  (100 
lbs.)  in  ring  or  spiral  form;  1,400  lbs.  for  hot 
water.  200°  F.  and  175  lbs.  pressure:  500  lbs. 
cold  water  packing,  100  lbs.  pressure :  3.000  lbs. 
long  fibre  Italian  Flax  Packing  or  some  brand 
equally  as  good  for  75  lbs.  pressure;  1,400  lbs. 
of  Daniels'  P.  P.  P.  special  hydraulic  packmg 


4*  indicates  work  now  open  for  bid*.      ®  indicates  a  contract  let  recently. 
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or  some  brand  equally  as  good ;  900  lbs. 
Ebonite  or  some  brand  equally  as  good ;  600 
lbs.  sheet  packing,  Rainbow  or  some  other 
brand  equally  as  good;  500  lbs.  Square  Duck- 
Rubber  Back  Packing  for  piston ;  600  lbs.  as- 
bestos metallic  gaskets,  handhole  manhole ;  L'lO 
lbs.  Goodsell  One  Dollar  Rubber  Back  pack- 
ing or  some  brand  equally  as  good,  and  100 
lbs.  asbestos  wicking. 

•J«Bids  will  be  received  until  January  21, 
1910  (11  a.  m.),  by  B.  J.  Mullaney,  Commis- 
sioner of  Public  Works,  City  of  Chicago, 
Room  705  City  Hall,  for  furnishing  and  de- 
livering to  the  various  city  pipe  yards,  tapping 
connections  as  follows:  Five,  4x3;  two,  4x4; 
twenty,  6x.3;  fiftv,  6x4;  five,  6x6;  five,  8x3; 
thirtv,  8x4;  twentv,  8x6;  five,  8.x8;  two,  10x3; 
two,  10.x4;  two.  10x6;  two,  10x8;  one,  10x10; 
two.  12x13;  ten,  12x4;  twenty,  12x6;  twenty, 
12x8;  five,  12x12;  one,  14x4;  one,  14x6;  one. 
14x8;  one,  14x12;  five,  16x4;  twenty,  16x6; 
ten,  16x8;  five,  16x12;  one.  18x4;  one,  18x6; 
one  18x8;  one  18x12;  two  20x4;  two,  20x6; 
two,  20x8;  two  20x12;  twn,  20x16;  five,  24x4; 
five,  24x6;  fifteen,  24x8;  five,  24x12;  two, 
24x16;  two,  24x20;  two,  30x4;  two,  30x6;  five 
30x8;  two,  30x12;  two  30x16;  two,  30x20; 
two,  36.x4;  five  36x6;  five,  36x8;  two,  36x12; 
one,  36x16;  one,  .36x20;  one,  36x24;  one,  42x4; 
one,  42x6;  one.  42x8;  one.  42x12;  one,  48x4; 
one.  48x0 ;  one,  48x8 ;  one,  48x12.  Each  bidder 
must  submit  with  his  bid  complete  and  detailed 
information  concerning  the  tapping  connection 
he  proposes  to  furnish.  The  tap])ing  connec- 
tions shall  be  designed  to  provide  a  lateral  con- 
nection at  right  angles  to  a  main  waterpipe 
under  pressure,  using  a  Smith  tapping  ma- 
chine. 

•J«Bids  will  be  received  by  P>.  J.  Mullaney, 
Commissioner  of  Public  Works,  City  of  Chi- 
cago, Room  705  City  Hall,  until  Jan.  27,  1911, 
for  furnishing  and  delivering  2  motor  driven 
centrifugal  pumping  units;  each  unit  shall 
comprise  a  horizontal  shaft  single  staged  pump 
directly  connected  to  an  alternating  current 
motor  by  a  flexible  coupling  both  mounted  on 
the  same  substantial  sub-base,  all  designed  for 
permanence  and  convenience  of  operation. 
F.ach  pumping  unit  shall  be  capable  of  operat- 
ing continuously  at  the  rate  of  discharge  of 
20,000,000  gallons  or  more  per  24  hrs.,  with  a 
t<  tal  suction  and  discharge  head  of  130  ft. 
and  shall  be  of  sufificient  capacity  to  deliver 
25,000,000  gallons  or  more  per  24  hours  under 
a  total  suction  and  discharge  head  of  115  ft. 
Each  pump  shall  he  of  the  single  stage,  hori- 
zontal shaft  centrifugal  type,  with  single  main 
suction  and  discharge  pipe  connections  not 
less  than  24  in.  in  diameter,  the  impeller  to  be 
properly  balanced  against  the  end  thrust.  The 
motors  shall  be  of  the  synchronous  type,  de- 
signed to  operate  on  three  phase,  60  cycles, 
at  440  volts,  and  designed  to  start  without  the 
use  of  auxiliary  motive  power.  Besides  fur- 
nishing pumps  and  ihotors  the  contractor  shall 
furnish,  deliver  and  erect  in  connection  with 
same,  the  following:  bedplates,  starting  ap- 
paratus, switchboard  and  equipment  thereof. 
exciters,  transformers  to  step  down  the  cur- 
rent from  12,000  volts  to  440  volts  required 
at  motor  terminals,  make  the  necessary  con- 
nections between  the  service  lines,  transform- 
ers and  switchboard  and  between  the  switch- 
board and  the  motors,  all  necessary  suction 
and  discharge  pipes,  etc.,  as  shown  on  speci- 
fications on  file  at  the  office  of  the  Commis- 
sioner of  Public  Works. 

®Jno.  A.  Devoney  has  been  awarded  the  con- 
tract for  furnishing  and  laying  house  drains 
in  N.  Sacramento  Ave.,  between  Irving  Park 
Blvd.  and  Montrose  Ave.,  by  the  Board  of 
Local  Improvements,  City  of  Cliicago.  Chas. 
\    V.  Standish,  Secy.,  Room  302  City  Hall. 

The  following  bids  have  been  submitted  to 
i'..  J.  Mullaney.  Commissioner  of  Public 
Works,  City  of  Chicago,  Room  705  City  Hall, 
for  furnishing  special  castings  as  follows: 
flange  specials.  United,  States  Cast  Iron  Pipe 
&  Foundry  Co.,  $54.25  per  ton ;  hub  and  spigot 
specials.  $44.65  per  ton ;  Brady  Foundry  Co., 
S5th  St.  and  Ashland  Ave.,  flange  specials, 
$70.00  per  ton ;  hub  and  spigot  specials  $60.00 
per  ton. 

Following  the  low  bids  for  furnishing  lead 
pipe  to  the  water  department   of  the  Depart- 


ment of  Public  Works,  Chicago:  E  W 
Blatchford,  2.30  N.  Clinton  St.,  $5.05  per  cwt.: 
Raymond  Lead  Co.,  .34  N.  Clinton  St..  $5.05 
per  cwt. 

Following  is  the  liid  submitted  tu  B.  J. 
.Mullaney.  Commissioner  of  Public  Works, 
City  of  Chicago,  Room  705  City  Hall,  for  fur- 
nishing and  delivering  cast  iron  water  pipe: 
United  States  Cast  Iron  Pipe  and  Fdy.  Co., 
038  The  Rookery,  Chicago,  $23.75  per  ton  for 
all  sizes  of  pipe. 

Indiana. 

Mayor  of  Logansport,  Ind.,  has  rccom- 
inended  the  appropriation  of  $10,000  for  the 
installation  of  new  pumps  and  condensers  at 
the  water  works  plant  and  to  place  the  same 
in   good  condition   by   spring. 

Iowa. 

A  mass  meeting  was  recently  called  by  J. 
P.  Starr,  ALayor,  Fairfield,  la.,  of  the  citi- 
zens, to  discuss  the  matter  of  improving  the 
water  works  and  lighting  .systems. 

Bids  were  opened  Jan.  3  by  N.  P.  Reid,  city 
clerk.  St:irford,  Kan.,  for  furnishing  material 
:md  constructing  a  water  works  and  electric 
light  plant.  The  probable  successful  bidder  is 
Joseph  A.  Burtenlangcr,  Omaha,  Neb. 

Kansas. 

®W.  W.  Cook  &  Son,  Junction  City.  Kan., 
h:is  been  awarded  the  contract  at  $3,575  for 
furnishing  iiKiterial  and  constructing  water 
works  for  the  city  of  Onaga.  Kan.  Work  in- 
cludes everything  except  furnishing  hydrants 
and  valves,  oil  tower  and  t;ink.  Bids  were 
opened  Jan.  10. 

Advices  received  from  Kansas  Citv,  Kan., 
state  that  the  remaining  $375,000  of  tlie  $900,- 
000  voted  for  the  extension  and  betterment  of 
the  water  works  system,  will  be  spent  this 
year  extending  the  mains  and  establishing 
hydrant  service  in  parts  of  the  city  heretofore 
without   service. 

Minnesota. 

®The  Water  Board  of  St.  Paul,  Minn.,  let 
the  following  contracts  Jan.  9:  Crane  &  C)rd- 
way.  St.  Paul,  for  brass  taps  and  stops  for  un- 
derground work,  wdiich  will  amount  to  close 
to  $3,000.  The  South  Park  Foundry  &  Ma- 
chine Co..  for  hydrants,  the  small  size  at 
$39.75,  and  the  large  size  at  $48.50,  a  saving  of 
$1.25  and  $1.75  per  hydrant,  respectively,  as 
compared  with  1010.  For  meters  to  the  Na- 
tional Meter  Co.,  which  has  supplied  the  de- 
partment for  several  years.  No  liids  for  water 
pipe  have  so  far  been  advertised  for,  as  the 
board  cannot  make  its  proposed  extensions 
unless  given  authority  to  issue  the  $100,00i)  in 
bonds  asked  for.  The  bond  resolution  has  been 
passed  by  the  aldermen,  and  members  of  the 
board  will  appear  before  the  assembly  at  its 
next  regular  meeting  to  urge  concurrence. 

It  is  reported  that  the  city  of  Argyle,  Minn., 
has  under  consideration  the  matter  of  issuing 
bonds  for  the  installation  of  a  water  works 
system. 

At  a  special  meeting  of  the  Common  Conn 
cil  of  the  city  of  Faribault,  Minn.,  the  report 
of  the  committee  on  new  wells  was  taken  ni; 
for  discu'isiim.  Specifications  for  a  new  well 
to  be  drilled  at  some  point  designated  by  the 
committee  on  water  works  were  read  and 
adopted  by  the  Council. 

Mississippi. 

.\mong  the  improvements  recommended  by 
Mayor  oif  Laurel,  Miss.,  in  his  message  to  the 
Board  of  .'\ldermen,  is  the  improvement  and 
enlargement  of  the  city  water  works  plant. 

Missouri. 

•J«Bids  will  be  received  ;ib(iut  I"eb.  1  I  by 
Webb  City,  Mo.,  for  the  construction  of  a  re- 
inforced concrete  reservoir  for  the  Webb  City 
&  Carterville  Water  Co.  The  reservoir  is  to 
have  a  capacity  of  1,500,000  .c:ds.  Plans  may 
be  obtained  at  the  company's  office. 

The  Fire  and  Water  Board  of  Kansas  City, 
Mo.,  is  planning  the  construction  of  an  oblong 
basin  of  3(i0.000  gals,  capacity  so  constructed 
of  reinforced  concrete  that  four  fire  steam- 
ers can  connect  with  it  at  the  same  time.  It  will 
be  built  under  the  pavements  in  the  V-shaped 


space  at  the  Junction  of  Ninth,  Main  and  Dcl- 
aw-are  Sts.  There  is  a  small  basin  at  this 
point  now,  and  it  will  be  torn  out  to  make 
room  for  the  new  one.  The  basin  will  be  at- 
tached to  the  water  main  and  will  be  kept  filled 
continuously  to  be  available  during  a  fire  and 
in  the  event  that  an  accident  should  occur  to 
the  water  supply.  The  cost  of  the  improve- 
ment  is  csimated  at  about  $11,000. 

The  W.  K.  Palmer  Company,  engineer,  717- 
720  Dwiglit  building,  Kansas  City,  Mo.,  is  pre- 
paring plans  for  a  new  pumping  and  electric 
light  plant  for  the  citv  of  Atlantic,  Iowa;  bond 
issue.  $50,000. 

.\  delegation  of  citizens  of  Waldo,  recently 
taken  into  the  city  limits  of  Kansas  City,  Mo., 
appeared  before  the  Fire  and  Water  Board 
and  demanded  a  supply  of  Missouri  River 
water.  The  Board  announced  that  the  de- 
mands upon  its  available  funds  were  so  great 
and  that  the  Waldo  proposition  presented  such 
physical  conditions  that  would  first  have  to 
be  looked  into  that  no  definite  answer  could 
be  given  as  yet. 

A  resolution  was  received  and  placed  on 
file  by  the  City  Council  of  Hannibal,  Mo.,  in 
relation  to  the  water  question,  recommending 
the  Mayor  to  notify  the  Chairman  of  the 
Committee  of  Six  to  investigate  the  needs  of 
the  city  with  reference  to  the  water  service 
and  to  report  as  to  expediency  of  buying  the 
plant  of  the  Hannibal  Water  Co.  or  extending 
the   franchise. 

Montana. 

It  is  reported  that  city  of  Helena,  Mont., 
has  authorized  a  bond  issue  of  $650,000  to  pro- 
vide funds  for  the  installation  of  a  municipal 
water   works   plant. 

Nebraska. 

®The  contract  for  the  construction  of  a  wa- 
ter and  lighting  system  in  the  city  of  Beatrice, 
Nebr.,  has  been  awarded  to  the  Mathews  Con- 
struction Co.,  Kansas  City,  Mo.,  and  work 
will  be  started  about  February  9.  W.  K. 
Palmer  Co..  717-720  Dwight  'Bldg.,  Kansas 
City,  Mo.,  Engineers. 

Preliminary  plans  and  specifications  have 
been  prepared  by  W.  K.  Palmer  Co.,  Engi- 
neers, Kansas  City,  Mo.,  for  water  and  light- 
ing improvements  in  Norfolk,  Nebr. 

Plans  and  specifications  have  been  prepared 
liy  the  W.  K.  Palmer  Co..  Engineers,  717-720 
llwight  Bldg..  Kansas  City,  Mo.,  for  the 
improvement  of  the  Water  and  Lighting  Sys- 
tem and  the  construction  of  a  new  power  plant 
in  Grand  Island,  Neb.  Bonds  for  the  work 
have  not  yet  been  voted. 

The  water  works  plant  at  Atlanta,  Neb.,  has 
Ijeen  purchased  by  W.  D.  Van  Meter,  Cam- 
bridge, Nebr..  from  C.  E.  Corell. 

The  West  End  Improvement  Club,  Omaha, 
Neb.,  favors  South  Omaha,  following  the  ex- 
ample of  Omaha,  in  taking  steps  for  the  ac- 
quisition of  a  municipal  water  plant  and  with 
that  in  view  intends  to  submit  to  the  Charter 
Revision  committee  a  proposal  that  the  May- 
or and  City  Council  be  empowered  to  issue 
bonds  to  tiie  extent  of  $500,000  for  such  a 
purpose. 

New  Jersey. 

Borough  Council  of  Glen  Ridge,  N.  J.,  voted 
Jan.  9,  to  expend  $250  for  maps  of  a  proposed 
new  water  system  in  the  horon.gh.  President 
Frederick  M.  Sheppard,  of  the  Orange  Water 
Company,  sug,gested  that  the  borotigh  eng.-ige  a 
disinterested  party,  competent  to  make  an  ex- 
amination of  the  plant  in  Glen  Ridge,  and  to 
submit  figures  as  a  basis  for  negotiations  for 
the  purchase  of  the  system  in  the  borough. 
The  subject  was  referred  to  the  Water  Com- 
mittee, of  which  Councilman  Skillen  is  chair- 
man, and  he  will  submit  a  report  at  a  future 
meeting  after  consulting  with  the  other  mem- 
bers of  the  council. 

A  meeting  was  recently  held  at  Union.  N.  J., 
by  the  Executive  Committee  of  the  Connecti- 
cut Farms  Improvement  Association  ;  the  mat- 
ter of  improving  water  supply,  street  lighting 
and  highways  was  discussed. 

New  York. 

.■\t  a  recent  meeting  of  the  Village  Board 
of   Trustees,   Granville,    N.    Y.,   among   other 
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matters  discussed  were  those  of  enlarging  and 
improving  the  water  reservoir  and  the  installa- 
'ion  of  a  better  fire  fighting  equipment. 

Common  Council  of  Rochester,  N.  Y.,  is  to 
lake  up  at  its  next  meeting  a  resolution  ap- 
proving plans  of  the  State  Water  Supply 
Commission  for  the  construction  of  a  storage 
lam  in  the  Genesee  River. 

North  Dakota. 

citv  Lomniissioncrs  of  Mandan,  N.  Dak., 
Iiave  voted  to  accept  the  plans  submitted  by 
Burns  &  McDonald,  Scarritt  Bldg.,  Kansas 
City,  Mo.,  for  the  establishment  of  a  water 
«orks  plant  in  that  city.  It  is  believed  that 
.ictual  construction  work  will  be  started  in 
the  spring. 

Citv  Engineer  of  Fargo,  N.  Dak.,  has  com- 
pleted surveys  of  the  site  proposed  for  the 
new  filtration  plant  and  drawings  of  the  pre- 
liminary nlans  for  the  improvement  is  now 
being  made 

Ohio. 

The  first  recognition  of  the  report  of  the 
Board  of  Health  is  to  be  taken  when  a  resolu- 
tion will  be  introduced  into  the  City  Council 
of  Cleveland.  O..  authorizing  the  appointing 
of  a  committee  to  investigate  the  cost,  loca- 
tion and  systems  in  various  large  cities  of  the 
world,  with  the  view  of  installing  a  perma- 
nent  filtration   plant. 

The  Water  Works  Commissioners  as  a  re- 
sult of  a  recent  inspection  will  petition  the 
City  Council  of  Cincinnati,  O.,  to  install  a 
set  of  new  pumping  engines  to  replace  the  old 
ones  at  the  water  works  plant. 

The  Cleveland,  Cincinnati,  Chicago  &  St. 
Louis  Ry.  is  taking  steps  to  secure  the  con- 
demnation of  the  water  works  property  at 
Miamisburg,  O.,  to  make  possible  a  change  in 
route  near  that  city.  The  city  values  the  prop- 
erty at  $1.5,000,  and  such  a  move  would  neces- 
sitate the  construction  of  a  new  plant 

Oklahoma. 

Fown  of  Duncan,  Okla.,  recently  voted  on 
the  question  of  issuing  $12,000  of  bonds  for 
the  purpose  of  extending  and  developing  the 
present   water  works  system. 

.'Kdvices  from  Haskell.  Okla.,  under  date  of 
January  -5,  state  that  the  bond  issue  election 
authorizing  $3.5,000  for  the  construction  of  a 
water  works  system  in  that  town  carried. 

Citizens  of  Sapulpa.  Okla.,  have  advanced 
the  city  a  sufficient  sum  of  money  to  drill  and 
equip  five  deen  wells  in  hopes  of  relieving  the 
present  water  situation.  The  wells  will  be 
drilled  in  the  limestone  country  4  miles  west 
of  the  city. 

.^s  a  preliminary  to  the  work  of  rehabilitat- 
uig  the  present  municipal  water  works  system 
the  City  Council  of  Muskogee,  Okla.,  author- 
ized the  engineering  department  to  enter  into 
a  contract   for  the   sinking  of  not  over  three 


wells  in  the  Arkansas  at  a  cost  of  $50  each, 
for  the  purpose  of  ascertaining  the  depth  of 
solid  rock  in  the  stream.  This  is  necessary 
before  a  new  intake  from  the  pumping  station 
to  a  point  in  the  Grand  river  is  laid. 

McAlester,  Okla,  is  preparing  to  vote  a 
bond  issue  for  the  purpose  of  building  a  dam 
to  supplement  its  water  supply  and  prevent  a 
recurrence  of  the  recent  water  famine 

Pennsylvania. 

The  Ohio  Valley  Water  Co.  has  employed 
Chester  &  Fleming,  Consulting  Engineers, 
L'nion  Bank  Bldg.,  Pittsburg,  Pa.,  to  design 
and  construct  a  reinforced  concrete  roof  for 
the  clear  water  storage  reservoir  at  Bellevuc, 
Pa. 

Town  Council  of  Schuylkill  Haven,  Pa.,  has 
decided  to  hold  a  special  election  Feb.  14  to 
allow  the  voters  of  the  town  to  decide  upon 
the  question  of  borrowing  $50,000  to  build  new 
water  works   system. 

Board  of  Health  has  recommended  in  the 
annual  report,  that  the  Council  of  Coatsville, 
Pa.,  make  an  effort  toward  securing  a  better 
water  supply. 

The  Edgeworth  Water  Co.,  Edgeworth,  Pa., 
has  employed  Cliesler  &  Fleming,  Consulting 
Engineers,  Union  Bank  Bldg.,  Pittsburg,  Pa., 
to  prepare  plans  for  the  installation  of  a  stand 
pipe  for  the  high  district  and  extensions  to 
the  mains  in  that  district. 
Texas. 

^Bids  will  be  received  until  Jan.  23  by  R. 
E.  Ward,  mayor,  Georgetown,  Texas,  for 
furnishing  approximately  300  tons  of  class  "B" 
cast  iron  water  pipe.  Specifications  are  on  file 
with  F.  H.  Lancashire,  Dallas,  Texas. 

®City  Commission  of  Dallas,  Texas,  has 
awarded  a  contract  to  Kinnison  Bros,  for  the 
construction  of  an  S-in.  pipe  line  up  Pacific 
.\ve.,  from  the  Trinity  River  to  Harwood  St.. 
at  $7,280.  The  contracting  firm  will  install 
at  the  river  a  pump  and  engine  of  not  less 
than  7,5-horsepower  and  will  suitably  house 
this  equipment.  Six-inch  gate  valves  are  to 
be  installed  at  all  street  intersections,  with 
nipples  for  fire  hose  connections,  such  valves 
to  be  inclosed  in  wooden  boxes.  The  work 
is  to  be  completed  in  twenty-five  days,  and  a 
penalty  of  $.50  per  day  is  fixed  for  each  day 
longer  than  the  time  specified  in  the  contract. 
.\  bonus  of  $10  per  day  is  offered  for  com- 
pletion of  the  work  in  less  than  contract  time. 

Citizens  of  Karnes  City,  Texas,  are.  accord- 
ing to  advices  from  that  city,  advocating  the 
installation  of  a  new  water  works  system. 

An  election  was  held  in  Fort  Worth,  Texas. 
Jan.  13,  to  vote  on  the  question  of  issuing 
bonds  to  the  amount  of  $2,000,000,  of  which 
sum  $1,500,000  will  be  spent  for  the  improve- 
ment of  the  water  works  system. 

City  of  Baird,  Texas,  will  make  extensions 
to  the  water  works  system  to  cost  about  $3,- 
500.     Some  new  apparatus  will  also  be  added 


to  the  fire  department.     J.  H.  Walker  is  City 
Clerk. 

Information    received    from   Taylor,   Texas, 
-States  that   .Andrew  J.  Zilker,  Austin,  Texas,  ' 
has   purchased  the  water   works  of  that  city 
and   is   planning  to   make   extensive   improve- 
ments at  once. 

City  Commission  of  Polytechnic,  Texas,  has 
instructed  City  Secretary  to  procure  plans  for 
the  construction  of  the  proposed  niiniicipal  wa- 
ter works  system. 

Virginia. 

A  resolution  is  to  be  presented  to  the  City 
Council  providing  that  the  body  view  the  city 
lakes  and  water  works  of  Norfolk  Va.,  in  or- 
der to  understand  the  conditions  which  must 
be  met  in  safeguarding  the  city  against  a  wa- 
ter famine. 

Washington. 

•J«Bids  will  be  received  until  11  a.  ni.,  Jan. 
23,  by  Lieut.  A.  L.  .Snecd,  constructing  qnar 
termaster,  Fort  George  Wright,  Wash.,  for 
sinking  one  10-in.  tubular  deep  well  at  that 
post.  All  necessary  machinery,  work  and  ma- 
terial to  be  furnished  by  contractor,  who 
should  state  in  his  propo.sal  where  his  plant 
may  he  seen  and  inspected.  Proposals  must 
be  accompanied  by  certified  check  or  guaranty 
in  the  sum  of  $500.  Specifications,  instruc- 
tions to  bidders  and  full  information  in  re- 
gard to  the  work  required  will  be  furnished 
upon  application  at  this  office. 

It  has  been  announced,  according  to  ad- 
vices from  Walla  Walla,  Wash.,  by  W.  B. 
Forshay,  Manager  of  that  branch  of  the  Pa- 
cific Power  &  Light  Co.,  that  a  power  line  for 
pumping  will  be  constructed  through  the  en- 
tire country  between  Freewater,  Touchet  and 
Gardena. 

Bids  were  opened  Jan.  3,  by  the  Board  of 
Works,  Spokane.  Wash.,  for  the  construc- 
tion and  completion  in  full  of  the  addition  to 
Lincoln  Heights  concrete  reservoir.  The 
liids  were  as  follows :  Elrick  &  Hartnett. 
$lfy2.500;  Boynton.  Church  &  McCoy,  $163,000 
The  Engineer's  estimate  was  $140,000. 
Wisconsin. 

.\  special  election  was  recently  held  at  New 
Lisbon,  Wis.,  to  decide  the  question  of  bond- 
ing the  city  for  $20,000  for  the  installation  of 
.1  water  and  electric  light  system. 

Canada. 

•J«Bids  will  be  received  until  11  a.  m.,  Feb. 
(i.  by  M.  Peterson,  secretary,  board  of  con- 
trol, Winnipeg,  Man.,  for  the  manufacture, 
delivery,  and  erection  complete  of  two  pump- 
ing plants,  each  of  a  capacity  of  l.OOO.OOO 
gals,  per  24  hours.  Specifications  and  forms 
of  tender,  together  with  conditions  governing 
tenders  as  prescribed  by  by-law,  may  be  ob- 
tained at  the  office  of  the  city  engineer.  223 
J.-imc;  avenue,  Winnipeg. 
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Arizona. 

®The  following  contracts  were  awarded  re- 
cently by  City  Council  of  Tucson,  Ariz.,  for 
the  installation  of  the  proposed  sewer  system 
in  the  southwest  section  of  the  city  at  a  cost 
of  approximately  $20,000 :  Pacific  Sewer  Pipe 
Co.,  at  $8,000,  for  furnishing  pipe ;  Tucson 
Concrete  Construction  Co.,  at  $4,956,  for  lay- 
ing the  street  sewers :  .'\rizona  Home  Build- 
ing &  Construction  Co.,  at  $996,  for  installing 
iiutfall  sewer;  Tucson  Iron  Works,  at  .$13 
each,  for  manholes  and  at  $5..50  for  lampholes. 

California. 

®The  Board  of  Works,  San  Francisco,  Cal., 
has  awarded  a  contract  to  the  Coast  Improve- 
ment Co.,  for  the  construction  of  sewer  im- 
provements in  Section  A  of  the  Sunnyside  dis- 
trict, at  $12,050. 

®The  contract  for  the  construction  of  the 
proposed  sanitary  sewer  system  in  the  city 
of    Oroville,    Cal..    has   been    awarded   by   the 


Board  of  Trustees  to  the  Contra  Costa  Con- 
struction Co.,  2323  Shattuck  Ave.,  Berkeley, 
Cal..  at  $90,372.  Bids  were  opened  Jan.  3.  E. 
J.  Mitchell  is  City  Clerk. 

An  election  will  be  held  in  the  city  of 
.Anaheim,  as  a  result  of  a  decision  of  the  City 
Trustees,  on  Jan.  30.  to  vote  on  the  question 
of  issuing  bonds  amounting  to  $90,000  for  the 
sewer  system. 

City  of  Calexico,  Cal.,  which  recently  voted 
bonds  in  the  sum  of  $.35,000  for  the  installa- 
tion of  a  new  sewer  systein,  has  commissioned 
I.  B.  Funk,  Engineer,  Imperial.  Cal.,  to  pre- 
pare plans  for  the  work. 

Colorado. 

City  Council  of  Colorado  Springs,  Colo., 
has  passed  a  resolution  authorizing  City  At- 
torney to  draw  up  an  ordinance  authorizing 
the  construction  of  storm  sewers  in  the  main 
business  section  of  that  city.  The  cost  of  the 
work  is  not  to  exceed  $48,000. 


Georgia. 

4*Bids  will  be  received  until  3  p.  m.,  Feb.  6,  | 
bv  Mayor  and  General  Council,  at  the  office  of  j 
the  City  Clerk,  Atlanta,  Ga.,  for  the  following 
work  to  be  done  during  the  year  of  1911:  The 
construction  of  all  sewers  that  may  be  passed 
upon  by  the  Alayor  and  General  Council  during 
the  year  1911.  Furnishing  vitrified  pipe,  fur- 
nishing cement,  and  furnishing  castings  that 
will  be  needed  in  the  above  work.  Furnishing 
and  setting  concrete  and  granite  curbing.  Fur- 
nishing and  laying  brick,  tile  and  sheet  cement 
sidewalks.  Furnishing  chert  or  gravel  for 
macadam  streets.  Furnishing  brick  for  re- 
pairs of  sewers  and  sidewalks.  Furnishing 
and  laying  tile  and  sheet  cement  for  repairs 
of  sidewalks.  Furnishing  tile  for  the  city  to 
make  the  repairs.  Furnishing  rubble  stone  and 
crushed  stone  for  macadam  and  concrete.  Fur- 
nishing sand  for  the  repairs  in  street  and  sew 
er  departments.  Furnishing  cenient_  for  repair- 
for   ordinary   street   work       Specifications    fi>i 
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the  above  work  will  be  furnished  upon  appli- 
cation to  the  chief  of  construction.  A  certified 
check  must  accompany  each  bid  in  amount  re- 
quired in  the  specifications.  R.  M.  Clayton  is 
Chief  of  Construction. 

Illinois. 

4*Bids  will  be  received  until  11  a.  m.,  Jan. 
19,  by  Board  of  Local  Improvements,  Aledo, 
111.,  for  furnishing  the  necessary  labor  and 
material  for  the  construction  of  certain  local 
improvements  consisting  of  approximately 
:!.L'ii(i  ft.  of  10-in.,  4,120  ft.  of  8-in.,  8,400  ft.  of 
<!-in.  tile  pipe  sewers ;  51  manholes  and  8 
flush  tanks.  Plans  and  specifications  may  be 
examined  and  blank  proposals  secured  at  the 
office  of  the  City  Clerk.  Aledo.  111.,  or  at  the 
office  of  The  W.  S.  Shields  Co.,  Engineers, 
1201    Hartford  Bldg.,  Giicago. 

.Advices  from  Galesburg.  Til.,  state  that  pre- 
liminary work  on  the  North  Side  sewer,  which 
will  be  the  largest  of  its  kind  in  that  city, 
is  progressing  nicely  and  by  all  indications 
will  be  completed  during  IPll.  The  work,  it 
is  estimated  will  require  an  expenditure  of 
approximately  $.10,000. 

®City  Council  of  Rockford,  111  ,  at  a  recent 
meeting,  awarded  the  contract  for  collecting 
garbage  for  next  year  to  C.  Magnusson.  The 
bidders  for  the  work  were  as  follows:  A.  T. 
Anderson.  $4,944;  A.  O.  Ferguson,  $1,800; 
Charles  Johnson,  $4,77-") ;  C.  Magnusson,  $4,- 
t;"4. 

.An  ordinance  was  recently  read  before  the 
City  Council  of  Rockford,  111.,  authorizing  the 
construction  of  a  combination  storm  and  sani- 
tary sewer  in  the  territory  north  of  Harrison 
.Ave.,  estimated  by  Cilv  Engineer  to  cost 
$142  000.  The  sewer  will  be  laid  in  portions 
of  Harrison  Ave.,  Albert,  Fourteenth,  Nine- 
teenth. Twentieth  and  Twenty-fourth  Aves., 
and    Ninth.  Tenth   and   Eleventh   Sts. 

Residents  of  the  First  Ward,  Rockford,  III., 
have  entered  a  protest  against  the  expenditure 
of  $107(10(1  for  the  construction  of  the  pro- 
posed  Highland   storm  and  sanitary  sewer. 

At  a  public  meeting  recentiv  held  in  Rio. 
[11..  the  maiority  of  the  citizens  present  were 
in  favor  of  the  construction  of  the  proposed 
north   side  sewer. 

Property  owners  of  East  Freeport,  accord- 
ing to  information  just  received  from  Free- 
port,  111.,  held  their  first  meeting  recently  to 
discuss  the  proposed  new  sewer  system  and 
pumping  station  to  be  installed  in  the  near 
future  in  accordance  with  resolution  recently 
adooted. 

An  assessment  was  recentiv  made  against 
the  property  owners  of  West  Dundee,  III.,  for 
the  construction  o'f  a  sewer  system.  Surveys 
for  the  work  were  made  last  year  and  it  1= 
believed  that  the  work  will  be  taken  up  short- 

l.v. 

City  Council  of  Princeton.  111,.  ;ii  a  recent 
meeting  passed  an  ordinance  prn\iding  for  the 
construction  of  five  and  one-lmlf  miles  of 
sewers  in  that  place,  at  an  estimated  cost  of 
$24,4(10.  Tlie  engineer's  estimate  of  the  work 
is  as  follows:  .3,fl-"i0  ft.  of  15  in.  sewer,  com- 
plete with  house  junctions;  2,710  ft.  of  12  in. 
sewer,  complete  with  house  junctions;  2.250 
ft.  of  10  in.  sewer,  complete  with  house  junc- 
tions; 20,070  ft.  of  fi  in.  sewer,  complete  with 
house  junctions;  7,30  ft.  of  6  in.  house  drains, 
including  elbows  in  deep  trenches:  110  man- 
holes, complete  with  covers;  10  Hush  tanks, 
complete  with  siphons  and  pipe  connections. 

Plans  prepared  by  W.  B.  Ewing, 'Village  En- 
gineer, La  Grange.  Ill,  for  the  construction 
of  an  outlet  sewer  in  that  place  have  been  ap- 
proved. Estimates  on  the  cost  of  the  work 
prepared  by  the  engineer  have  also  been  an- 
nounced ample  to  cover  the  proposed  improve- 
ment. 

Indiana. 

.An  electifin  has  been  calbd  fnr  h'el)ruar\  2 
'o  vote  on  the  question  of  installing  general 
sanitary  sewer  in  the  town  nf  Danville.  Ind. 

The  town  board  of  Bloomfield,  Ind.,  has  or- 
dered the  construction  of  an  extensive  addi- 
tion to  the  sanitary  sewer*  system.  The  addi- 
tion will  cover  two  sides  of  the  public  square 
as  well  as  several  blocks  on  Alain.  Washington 
and  Spring  Sts.  Work,  it  is  said,  will  be 
started  at  an  early  date 


The  trustees  of  the  Indiana  Epileptic  Vil- 
lage, according  to  advices  from  New  Castle, 
Ind.,  have  awarded  the  contract  for  the  con- 
struction of  a  sewer  at  that  village  to  James 
Garvey,  New  Castle,  Ind. 

Iowa. 

Advices  from  Clinton,  la.,  state  that  there 
are  to  be  several  new  sewers  to  be  con- 
structed in  that  place  soon  and  several  new 
water  ways.  It  is  hoped  that  other  matters 
will  be  cleared  up  in  order  that  active  work 
may  be  started  on  the  new  sewers  in  early 
spring. 

City  of  Mt.  Vernon,  la.,  has  under  consid- 
eration the  construction  of  a  new  sanitary 
sewer  system  in  that  place  and  efforts  are  be- 
ing made  to  obtain  all  information  possible  on 
the  question  before  active  work  is  begun. 

Preliminary  surveys  have  been  made  and 
estimates  have  been  prepared  for  the  construc- 
tion of  a  sewer  system  in  Winterset,  la.  Con- 
struction work  has  not  yet  been  started.  W. 
K.  Palmer  Co.,  717-720  Dwight  Bldg.,  Kansas 
City,  Mo.,  Engineers. 

It  was  decided  by  the  citizens  of  DeWitt, 
la.,  at  the  election  held  Jan.  .3,  mentioned  in 
our  last  issue,  not  to  take  any  further  steps 
at  present  toward  the  construction  of  the  pro- 
posed  sewer  system. 

Among  the  many  improvements  contemplat- 
ed for  Webster  City,  la.,  during  the  year  of 
1911  is  the  construction  of  an  extensive  sewer 
system  which  will,  if  constructed,  require  an 
expenditure  of  about  $.50,000. 

Kansas. 

The  matter  of  constructing  a  storm  water 
sewer  in  the  vicinity  of  Wichita  and  Gilbert 
Sts.,  for  which  a  petition  was  filed  some  time 
ago  and  for  whicli  bids  were  recently  asked, 
will  be  again  taken  up  by  the  Commissioners 
and  the  City  Clerk,  Wichita,  Kans.,  author- 
ized to  readvertise  the  work. 

At  a  recent  meeting  of  the  City  Council  of 
Leavenworth,  Kan.,  ordinances  providing  for 
the  construction  of  lateral  sewers  Nos.  5,  7, 
8,  12,  14  and  18,  were  read  and  laid  over  until 
the  next  regular  meeting. 

A  petition  has  been  presented  to  the  City 
Council  of  Wichita,  Kan.,  asking  for  the  con- 
struction of  another  sanitary  sewer  in  that 
place.  The  new  district  will  take  in  all  that 
portion  of  the  city  north  of  the  No.  1  Sewer 
District,  most  of  that  part  being  between  the 
railroads  and  the  drainage  canal,  and  south 
part  of  the  city  below  Harry  St.  It  is  be- 
lieved that  the  cost  of  the  work  will  be  about 
$:150,000. 

Complete  plans  are  now  underway  for  the 
construction  of  a  sanitary  sewer  in  Garden 
City,  Kan.  The  question  as  to  whether  the 
citizens  want  the  improvement  will  be  sub- 
mitted at  an  election  in  the  near  future.  The 
plan  is  to  build  about  eight  miles  of  main 
trunk  line  and  laterals,  thoroughly  covering 
the  business  and  main  residence  parts.  The 
town  will  probably  vote  bonds  to  the  extent  of 
about  $12,000  to  cover  the  main  line.  The  total 
cost,  it  is  estimated,  will  be  about  $fi5,000. 

Kentucky. 

Zachery  &  Raymond,  Paducah,  Ky.,  have 
secured  Civil  Engineer  E.  F.  Layman,  Cin- 
cinnati, O.,  to  prepare  plans  and  specifications 
tor  the  construction  of  a  system  of  sewage 
purification  for  Colonial  Heights,  an  addition 
to   Paducah. 

Michigan. 

The  Common  Council  of  Wyandotte,  Mich., 
has  approved  the  plans  and  specifications  and 
blank  estimates  of  Mason  L.  Brown,  for  the 
extension  of  sewers  to  south  and  west  W^an- 
dotte,  mentioned  in  our  last  issue.  The  plans 
and  specifications  for  the  extension  of  the 
Orchard  St.  sewer  were  also  approved  and 
also  the  action  of  the  Board  of  Works  engag- 
ing M.  L.  Brown  as  Construction  Engineer. 

The  Alayor  of  Muskegon,  Alich.,  advocates 
in  his  New  Year's  Message,  the  complete  re- 
habilitation of  the  city'  water  system,  the  im- 
provement of  Wood  .Ave.  in  the  Ryerson 
Creek  valley  with  crushed  stone,  the  construc- 
tion of  a  sewer  to  benefit  residents  in  the  Lake 


St.  and  Davis  St.  district  east  of  the  Ryerson 
Creek.    D.  C.  Tabor  is  City  Engineer. 

The  City  Council  of  Grand  Rapids,  Mich., 
recently  adopted  the  report  of  the  Committee 
on  Sewers  recommending  the  construction  of 
a  sewer  in  South  College  Ave.,  between 
Logan  St.  and  Wealthy  Ave.  immediately.  An 
estimate  of  the  approximate  cost  of  building 
a  sewer  in  College  Ave.  and  in  the  alley  which 
extends  between  Paris  Ave.  and  College  Ave. 
was  also  asked. 

A  petition  is  being  circulated,  according  to 
information  from  Grand  Rapids,  Mich.,  by  E. 
B.  Gansser,  for  the  installation  of  a  sewer 
and  water  works  system  in  East  Grand  Rap- 
ids. The  matter  will  probably  be  placed  be- 
fore the  voters  for  decision. 

Minnesota. 

®li.  L.  Bartlett  Co.,  Virginia,  Minn.,  has 
two  contracts  for  installing  both  storm  and 
sanitary  sewers  in  the  towns  of  Marble  and 
Keewatin.  The  work  amounts  to  a  sum  of 
about  $80,000  and  active  work  will  be  pursued 
throughout  the  winter. 

It  has  been  recommended  to  the  Healthi 
Commissioner  by  George  Kreager,  Plumbingr 
Inspector,  Duluth,  Minn.,  to  discontinue  the 
practice  of  allowing  sanitary  sewer  connec- 
tions to  be  made  with  storm  sewers. 

Upon  the  request  of  the  citizens  in  the 
vicinity  of  the  Washington  School,  St.  Cloud, 
Minn.,  City  Engineer  S.  S.  Chute  is  preparing; 
plans  for  the  construction  of  a  proposed  sewer 
system  for  that  district. 

Missouri. 

According  to  advices  from  Kansas  Qilyy 
Mo.,  the  geological  and  topographical  survey 
work  for  the  reconstruction  and  betterment 
of  the  city's  sewer  system  will  require  this: 
year  the  expenditure  of  about  $50,000  or  one- 
half  the  amount  of  bonds  voted  for  that  pur- 
pose. This  is  a  necessary  preliminary  to  plans 
that  will  require  several  years  to  work  out 
and  the  expenditure  of  several  million  dollars, 
which  will  be  charged  chiefly  against  water- 
shed drainage  districts  in  special  assessments. 

At  a  recent  meeting  of  the  Horn  Heights. 
Improvement  Club,  St.  Joseph.  Mo.,  plans; 
for  beginning  an  active  campaign  to  bring: 
about  the  establishment  of  sewer  districts  and 
to  securing  other  improvements  were  dis- 
cussed. 

A  bill  was  passed  by  the  City  Council  of 
Springfield,  Mo.,  at  a  recent  meeting  adopt- 
ing the  specific  plans  made  by  the  City  Engi- 
neer for  the  construction  of  a  district  sew- 
er in  Sewer  District  No.  18,  of  section  No. 
4,  and  to  fix  and  define  the  route  and  to  order 
its  construction. 

In  accordance  with  the  request  of  the  resi- 
dents of  Clifton  Heights,  the  Board  of  Pub- 
lic Improvements,  St.  Louis,  Mo.,  will  pre- 
pare an  ordinance  for  establishment  of  a  sew- 
er district  in  that  section  of  the  city. 

Nebraska. 

City  of  Broken  Bow,  Nebr.,  has  under  con- 
sideration the  construction  of  a  sewer  systems 
and  has  taken  up  the  matter  with  the  W.  K. 
Palmer  Co.,  717-730  Dwight  Bldg.,  Kansas, 
City,  Mo.,  Engineers. 

A  resolution  has  been  introduced  into  the 
City  Council  of  Omaha,  Nebr.,  instructing  the 
City  Engineer  to  prepare  plans  and  specifica- 
tions for  the  construction  of  a  storm  sewer 
from  Hanscom  Park  District  to  Jones  St.  The 
cost  of  the  work  must  not  exceed  $.57,000. 

Preliminary  plans  have  been  prepared  and 
estimates  of  cost  made  for  the  construction  of 
a  sewer  system  in  Wymore,  Nebr.  Construc- 
tion work  has  not  yet  been  started.  W.  K. 
Palmer  Co.,  717-720  Dwight  Bldg.,  Kansas 
City,  Mo.,  Engineers. 

Preliminary  plans  have  been  made  and  esti- 
mates prepared  of  the  cost  of  constructing  a 
sewer  system  in  Madison,  Nebr.;  construc- 
tion work  has  not  yet  begun.  W.  K.  Palmer 
Co.,  717-720  Dwight  Bldg.,  Kansas  City,  Mo., 
is  Engineer. 

New  Jersey. 

At  a  recent  meeting  of  the  City  Council  of 
Camden,  N.  J.,  an  ordinance  was  passed  au- 
thorizing the  construction  of  sewers  or  drains 


•{•  indicates  work  now  open  for  bids.      ®  indicates  a  contract  let  recently. 
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in  and  along  .Morton  St.  from  Mount  Ephraim 
Ave.  to  Louis  St.  and  in  Louis  St.  from  Thur- 
man  St.  to  Morton  St.  William  D.  Brown  is 
Clerk. 

At  a  meeting  of  the  City  Council  of  Passaic, 
N.  J.,  held  recently,  a  resolution  was  adopted 
authorizing  the  ^iayor  to  sign  the  contract 
with  the  Passaic  ^'allcy  Sewerage  Commission 
to  aid  in  the  eon.-itruction  of  the  trunk  sewer. 

New  York. 

The  Board  of  Trustees,  Lestershire,  N.  Y., 
are  contemplating  taking  up  in  the  near  fu- 
ture the  matter  of  installing  a  sewage  disposal 
plant.  According  to  present  plans  it  will  be 
located  near  the  banks  of  the  Susquehanna 
river  on  the  Cook  tract  and  away  from  any 
inhabited  district.  The  trunk  line  sewer  ends 
at  this  point  and  it  is  believed  that  sutlicicnt 
property  can  be  purchased  at  a  nominal  figure 
as  a  site  for  a  septic  tank  and  accessories. 

Advices  from  Rochester,  N,  Y.,  state  that 
Chairman  Cromwell's  Streets  and  Sewers 
Committee  of  the  Common  Council  met 
recently  to  take  up  the  petition  of  Chase 
Bros.  Co.,  for  the  extension  of  the  sewer 
in  Gould  St.,  LOOO  ft.  south  from  its  present 
terminus.  The  petition  was  referred  to  the 
City  Engineer  for  an  ordinance. 

In  accordance  with  the  recent  order  of  the 
Hoard  of  Health,  Water  and  Sewer  Board  of 
the  Utica,  N.  Y.,  City  Council  discussed  the 
matter  of  installing  a  new  sewage  disposal 
plant.  The  cost  of  such  an  improvement  is 
roughly  estimated  at  about  $1.")0.000  or  $25l),- 
000.  The  duty  of  obtaining  advice  from  some 
expert  was  assigned  to  the  Mayor. 

Ohio. 

4*Bids  will  be  received  until  11  a.  m.,  Feb. 
8,  by  Board  of  County  Commissioners,  Cleve- 
land, O.,  for  grading,  draining  and  improving 
L^nion  Road  from  the  limits  of  the  city  of 
Cleveland  to  the  intersection  of  the  road  with 
Kinsman  road  in  Newburg  township.  A  certi- 
fied check  for  $1,000  must  be  tiled  with  each 
bid.  Plans,  descriptions,  bills  and  specifica- 
tions for  the  above  work  can  be  seen  and  arc 
open  to  public  inspection  of  persons  interested 
therein,  at  the  office  of  the  County  Engineer 
at  the  New  Court  House  on  W.  3rd  St.,  Cleve- 
land, Ohio.  John  F.  Goldenbogen  is  Clerk  of 
the  Board. 

^Bids  will  be  received  until  noon,  Jan.  lH. 
by  Director  of  Public  Service,  Cleveland,  O., 
for  the  construction  of  sewers  in  the  follow- 
ing avenues :  Chesterfield  Ave.,  N.  E.,  be- 
tween Lake  View  road,  N.  E.  and  E.  r25th 
St. ;  Philips  Ave.,  N.  E.,  between  Lake  View- 
road  N.  E.  and  E.  12.5th  St.  Ira  O.  Hoffman 
is  Secretary  of  the  Directors. 

^Bids  will  be  received  until  noon,  Jan.  27, 
by  Director  of  Public  Service,  Lorain,  Ohio, 
for  furnishing  the  necessary  labor  and  materi- 
als for  the  construction  of  a  storm  water  sew- 
er in  the  Dallas  Ave.  Storm  Water  Sewer  Dis- 
trict according  to  plans  and  specifications  on 
file  in  the  office  of  said  Director.  Said  sewer 
to  begin  at  a  point  about  600  ft.  northerly  from 
E.  21st  St.  and  500  ft.  easterly  from  the  B.  & 
O.  R.  R.  and  running  southerly  in  a  straight 
line  under  tlie  B.  &  O.  R.  R.  tracks  to  the 
northerly  terminus  of  Railroad  St. ;  thence 
southerly  in  said  street  and  across  the  lands  of 
the  Indiistrial  R.  R.  Co.  to  about  -330  ft.  south 
of  E.  20th  St.  Also  two  lateral  sewers  in  E. 
28th  St.  The  work  includes  3,930  lin.  ft.  of 
brick  sewer  42  to  76  in.  in  diameter,  2,-510  lin. 
ft.  of  12  to  24-in.  pipe  sewer.  1.5  intakes,  11 
manholes.  L.  B.  Johnston  is  Clerk  of  the  Di- 
rectors. 

City  Engineer  has  been  instructed  to  inves- 
tigate the  feasibility  of  constructing  a  sewer 
on  LinglufT  Axe.  and  in  that  part  of  the  city 
north  and  if  the  sewer  for  the  proposed  dis- 
trict can  be  drained  into  the  mains  now  laid 
it  is  possible  that  the  City  Council  of  Canal 
Dover,  O.,  will  grant  the  improvement. 

Plans  and  specifications  have  been  filed  with 
the  City  Council  of  Dayton.  O.,  for  the  con- 
struction of  sanitary  sewers  in  part  of  Dis- 
trict No.  4  on  Second  St.,  from  Miami  to 
Erie  Canal.     F.  J.  Cellarins  is  City  Engineer. 

In  communications  to  the  City  Council 
George    T.    Lehrer,    Mayor,      Sandusky,      O., 


among  other  improvements,  recommends  the 
reconstruction  of  the  city's  sewage  system  and 
a  general  overahuling  of  the  water  filtration 
system. 

City  Council  of  Cincinnati,  O.,  has  passed  an 
ordinance  authorizing  the  construction  of  sew- 
er improvements  in  Potomac  -Ave.  (formerly 
Fairvicw  .A.ve.),  from  Duckcreek  road  to  Ivy 
.'\ve. :  Grigg  Ave.,  from  Belmont  Ave.  to  Po- 
tomac Ave. ;  Ivy  Ave.,  from  Vista  Ave.  to 
Holly  Ave.;  Holly  Ave.,  from  Ivy  Ave.  to 
Vista  Ave.;  Vista  .\ve.,  from  Ivy  Ave.  430  ft. 
south,  and  from  Holly  Ave.  to  a  point  680  ft. 
south  of  Holly  Ave.,  and  Patton  ."Vve.,  from 
Vista  ."-Xve.  to  a  point  about  430  ft.  east.  The 
estimated  cost  of  I  lie  work  is  $13,324. 

Oklahoma. 

At  a  recent  election  held  in  Duncan,  Okla., 
the  question  of  issuing  $38,000  of  bonds  for 
the  construction  of  a  system  of  sewers  was 
voted  on.  W.  L.  Bonham,  Oklahoma  City, 
made  the  necessary  surveys  for  the  system. 

The  City  Council,  Oklahoma  City,  Okla., 
at  an  adjourned  session  held  recently  voted 
to  expend  a  sum  not  to  exceed  $1-5,000  for  en- 
larging the  sewer  .system  in  the  downtown 
districts.  The  streets  affected  will  include: 
Broadway,  Reno.  Main,  California,  Harvey 
and   Robinson  Sts. 

Oregon. 

^•Bids  will  be  received  by  the  City  Council 
of  St.  Johns,  Ore.,  until  Feb.  23,  for  the  con- 
struction of  hard  surface  pavement  on  13 
blocks  of  Jersey  St,  A.  M.  Esson  is  City 
Recorder. 

The  North  Albina  Improvement  Club,  Port- 
land, Ore.,  has  appointed  a  Committee  to  hur- 
ry the  laying  of  sewers  north  of  Killings- 
worth.  No  work  has  vet  been  done  although 
the  improvement  was  ordered  five  years  ago 
and  the  matter  will  be  taken  up  with  the  City 
Engineer. 

New  York. 

Plans  are  being  prepared  by  Charles  E.  Col- 
lins, Consulting  Engineer,  Drexel  Bldg.,  Phil- 
adelphia, Pa.,  for  the  extension  of  the  sewer- 
age system  in  Dolgeville,  N.  Y.  Bids  for  the 
work  will  be  advertised  about  March  1. 

Pennsylvania. 

©Contracts  for  the  construction  of  sewers 
were  let  by  the  City  Council  of  Chester,  Pa., 
Jan.  6,  as  follows:  Henry  Pritchard — Central 
Ave,  Third  St.  to  Seventh' St.,  $1,78.5..50;  Flow- 
er St.,  Second  St.  to  Seventh  St.,  $2.0-30; 
Ward  St.,  Second  to  Third,  $448.10;  Ninth  St., 
Kerlin  to  Butler,  $344.20;  Edwards  St.,  Sec- 
ond to  Third,  $481.-50;  Pennell  St.,  railroad 
to  Seventh,  $669;  Lloyd,  railroad  to  Seventh, 
$1,-335 ;  John  Hanna  &  Sons — .Academy  St., 
Fifteenth  to  Seventeenth,  $350.90;  Edgcmont 
.■\ve..  Eleventh  to  Twelfth,  $50.5.40;  Twenty- 
second  St.,  Upland  to  Potter,  $400.-34;  Twen- 
tieth St.,  Madison  to  Hyatt,  $1,768.-30;  Fifth 
St..  Pennell  to  Lloyd,  $-381.80;  Broomall  St., 
Front  to  Second,  $-370.-50;  Madison  St.,  Third 
to  Fourth,  $275.80;  Front  St.,  Franklin  to  Ful- 
ton, $375.66;  Potter  St.,  Eighteenth  to  Twenty- 
second,  $L47-5.75;  Chestnut  St.,  Tenth  to  Thir- 
teenth, $1,631.-50. 

The  Town  Council  of  Norristown,  Pa.,  has 
been  notified  by  the  Attorney  General,  that  the 
State  Health  Department  insists  that  imme- 
diate action  be  taken  toward  the  construction 
of  a  sewage  disposal  plant.  At  present  the 
town's  sewage  is  emptied  into  the  Schuylkill 
River. 

Chester  &  Fleming,  consulting  engineers, 
Pittsburg,  Pa.,  have  been  employed  by  the 
officials  of  Valley  Camp  to  prepare  plans  for 
the  remodeling  of  the  existing  sewer  system 
and  installing  a  sewage  disposal  plant. 

The  city  of  Pleasantville,  Pa.,  has  under 
consideration  the  construction  of  a  new  sew- 
age disposal  plant  and  a  number  of  sewer  ex- 
tensions. 

The  City  Council  of  Jeannette,  Pa.,  has  in- 
structed the  sewer  committee  to  confer  with 
the  engineer  and  devise  some  means  for  ob- 
taining plans  for  a  sewage  disposal  plant  for 
that  place. 

City  Council  of  Pottstown,  Pa.,  voted  to 
have  surveys  made  of  the  town  for  the  instal- 


lation of  a  sewer  system,  but  nothing  definite 
was  decided  in  regard  to  employing  an  engi- 
neer for  the  purpose. 

City  Controller  of  Lancaster,  Pa.,  has  recom- 
mended the  City  Council  to  transfer  $3,204 
from  the  reserve  fund  to  the  construction  of 
various  sewers  ordered  by  the  Street  Commit- 
tee. Resolution  carrying  into  effect  the  trans- 
fer was  adopted. 

South   Carolina. 

Board  of  Health,  Columbia,  S.  C,  has  de- 
cided that  all  houses  east  of  Assembly  St. 
must  have  sewerage  connections. 

South  Dakota. 

®Fraser  &  Danforlh,  Rochester,  Minn.,  have 
been  awarded  the  contract  at  $10,680  for  con- 
structing a  sewer  for  the  city  of  Aberdeen,  S. 
Dak.,  the  vyork  including  2,900  ft.  of  12-in., 
700  ft.  of  15-in.  and  2,000  ft.  of  20-in.  pipe  and 
14  manholes.    Rids  were  opened  Jan.  9. 

Texas. 

^^Bids  will  be  received  tnitil  Jan.  27  by  the 
city  of  Corpus  Christi,  Texas,  E.  Cubage,' con- 
troller, for  furnishing  the  following  materi:d 
for  the  construction  of  a  sewer  system:  Four 
motor  driven  centrifugal  pumps,  three  sets  of 
Cameron  6x8x4  alternating  gear,  5,000  cu.  yds. 
of  gravel  or  crushed  stone  and  sand,  1,100  sq. 
ft.  of  steel  sheet  piling,  85  c.-i.  manhole  covers, 
10  flush  tank  syphons,  4,000  lin.  ft.  of  c.-i.  pipe, 
2  car  loads  of  lumber,  2.900  ft.  of  15-in,  7,000 
ft.  of  r2-in.,  3,300  ft.  of  10-in.,  9,660  ft.  of  8- 
in.  yit.  sewer  pipe ;  57  "Ys"  6  on  1.5,  78  "Ys"  6 
on_  10,  288  "Ys"  6  on  12,  2-58  "Ys"  6  on  8.  Spe- 
cifications are  on  file  in  the  mayor's  office  and 
in  the  ofifice  of  the  engineer  at  842  Wilson 
Bldg.,  Dallas,  Texas.  F.  H.  Lancashire  is  en- 
gineer in  charge  of  construction. 

®City  Commission,  Galveston,  Texas,  has 
awarded  the  contract  to  A.  C.  Falligant  to 
construct  15-in.  vitrified  drain  pipe  along  Ave- 
nue P.  from  21st  St.  to  23d  St.  to  cost  $1,369. 

®City  Council  of  Corpus  Christi,  Texas,  has 
awarded  Engineer  F.  H.  Lancashire,  Houston, 
Tex.,  the  contract  for  the  construction  of  a  city 
sewerage  system.  Mr.  Lancashire  is  to  dispose 
nf  $75,000  worth  of  the  $140,000  sewer  bond 
issue,  supervise  the  installation,  provide  the 
tools  and  receive  as  compensation  10%  per 
cent  of  the  $75,000  expended.  Materials  will 
be  boui-ht  as  early  as  possible  and  work  will 
be  pushed.  The  remainder  of  the  bond  issue 
will  be  expended  later. 

®The  contract  for  the  extension  of  the 
sewer  system  in  Corsicana.  Te.xas,  was  let  by 
the  Council  to  Freehart  &  Jackson,  San  An- 
tonio, Texas,  at  $17,364.  The  extension  will 
increase  the  present  system  2%  miles  in  length. 

An  election  was  held  in  Fort  Worth,  Texas, 
Tan.  13,  to  vote  on  the  question  of  issuing 
bonds  to  the  amount  of  $2,000,000  of  which 
$120,000  will  be  spent  for  the  construction  of 
storm  water  sewers  throughout  the  city. 

Utah. 

®The  following  contracts  were  recently 
awarded  by  the  Board  of  Public  Works,  Salt 
Lake  City,  Utah:  Extension  245,  775%  ft.  of 
sewer  in  Snow's  Court  from  Eighth  South  be- 
tween Main  and  West  Temple  to  A.  A.  Clark 
at  $.94;  Extension  280,  896  ft.  of  sewer,  Lam- 
bert's and  Corliss  Court,  north  from  Seventh 
South  between  Main  and  West  Temple,  to  A. 
A.  Clark  at  $.93 ;  Extension  285,  445  ft.  Greg- 
ory Court  west  from  State  St..  between  Sixth 
and  Seventh  South,  to  J.  F.  Johnson  at  %1 : 
Extension  286.  519%  ft.  of  sewer  Strong's 
Court  north  from  Fourth  South  between 
Eighth  and  Ninth  Sts.,  east,  to  A.  A.  Clark  at 
$.92 

"®A.  A.  Clark,  Judge  Bldg.,  Salt  Lake  City, 
Utah,  has  been  awarded  the  contract  at  92  cts. 
per  lin.  ft.  for  constructin.g  sewer  extension 
No.  286,  Salt  Lake  Citv.  Bids  were  opened 
Dec.  30. 

Washington. 

®The  contract  for  furnishing  all  labor  and 
material,  including  vitrifii  u  glazed  pipe,  man- 
holes, flush  tanks,  lampholcs.  etc.,  for  the  con- 
struction of  a  main  sewer  in  Chehalis,  Wash., 
was  awarded  W.  J.  Murphy  at  $51,2-58.  Bids 
for  the  work  were  opened  Jan.  2.  C.  L. 
Prixnitt  is  City  Clerk. 


•i"  indicates  work  now  open  for  bids.       ®  indicates  a  contract  let  recently. 
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West    Virginia. 


Plans  l.ave  been  completed  for  the  con- 
struction of  a  complete  santitary  sewerage  sys- 
tem and  surface  drainage  system  for  Mounds- 
ville,  W.  Va.,  and  the  bond  issue  for  $170,000 
has  also  been  voted  by  the  citizens.  Charles 
E.  Collins,  Dre.xel  Bldg.,  Philadelphia,  Pa., 
prepared  the  plans  and  is  also  Engineer  on  the 
construction.  It  is  thought  that  bids  for  the 
work  will  be  asked  about  March  1. 

Wisconsin. 

At  a  recent  meeting  of  the  Common  Coun- 


cil of  Stoughton,  Wis.,  Thomas  Hurd,  Civil 
Engineer,  submitted  plans  complete  for  the 
construction  of  sewers. 

Canada. 

^Bids  will  be  received  unlil  noon,  Feb.  7, 
by  Board  of  Control,  Toronto,  Can.,  G.  R. 
Geary,  chairman,  for  Section  No.  1,  Low 
Level  Interceptor  or  "Tender  for  Laying  Re- 
inforced Concrete  Overflow  Pipe  from  Sewage 
Tanks,"  etc.,  as  the  case  may  be,  for  the  con- 
struction of  the  several  sections  of  Low  Level 
Interceptor  ,-ind  other  works,  as  mentioned  be- 
low.    The    following   is   an   approximate    de- 


scription of  the  various  works:  1.  Low  Level 
Interceptor,  Section  No.  1,  egg  shape,  2  ft.  10 
ins.  by  4  ft.  3  ins.,  4,.566  lin.  ft.  2.  Low  Level 
Interceptor,  Section  No.  2,  egg  shape,  3  ft.  2 
ins.  by  4  ft.  9  ins.,  2,47.5  lin.  ft.  3.  Low  Level 
Interceptor,  Section  No.  3,  egg  shape,  3  ft.  6 
ins.  by  .5  ft.  3  ins.,  2,29o  lin.  ft. ;  circular,  4  ft.  6 
ins.  diameter,  1,023  lin.  ft.  (Total  length  Sec- 
lion  No.  3,  3,318  lin.  ft.)  4.  Laying  reinforced 
concrete  overflow  pipe  from  sewage  tanks,  292 
lin.  ft.  of  60-in.  circular  pipe,  in  lengths  of 
about  24  ft.  .5.  Cast  Iron  Penstocks  for  Low 
Level  Interceptor. 


BUILDINGS,   DOCKS,   DREDGING,   SUPPLIES,  ETC. 


California. 

Citizens  of  Watsonville,  Cab,  will  endeavor 
to  secure  an  appropriation  from  the  Legisla- 
ture for  building  a  detached  breakwater  at 
Port   Watsonville,   costing  $(iO,000. 

Assemblyman  Herbert  W.  Slater,  of  Santa 
Rosa,  Cal.,  is  to  present  a  bill  to  the  State 
Legislature  calling  for  an  appropriation  of  a 
sum  of  money  in  the  neighborhood  of  $80,000 
for  the  cleaning,  deepening  and  surveying  of 
Russian  River  west  of  Rio  Nido,  or,  as  it  is 
more  commonly  known.  Eagle  Nest,  and  for 
the  construction  of  dams  or  lock  dams.  The 
work,  if  allowed,  will  back  up  the  river  from 
the  mouth  to  Eagle  Nest,  a  distance  of  six 
miles,  and  will  greatly  improve  the  river  as 
a  summer  playground  and  recreation  district. 
District  of  Columbia. 
•^Bids  will  be  received  until  2  p.  m.,  Feb. 
15,  by  Commissioners  of  District  of  Columbia, 
Washington,  D.  C,  for  furnishing  one  gaso- 
line motor  driven  fire  engine  and  hose  wagon 
combined. 

^•Bids  will  be  received  until  10:30  a  m, 
Jan.  31,  by  Capt.  F.  C.  Boggs,  General  Pur- 
chasmg  Officer,  Isthmian  Canal  Commission, 
Washington,  D.  C,  for  furnishing  under  Ca- 
nal Circular  .517,  lumber,  manganese,  steel 
pins,  chain,  nails,  screws,  buoys,  anchors, 
valves,  cocks,  oil  cups,  hose  strainers,  slip 
scrapers,  counter  scales,  manila  rope,  packing 
leathers,  leather  fillet,  coke,  cupola  lining 
blocks,  fire  brick,  chairs,  rules,  shellac  enamel, 
etc. 

•{•Bids  will  be  received  until  10:.30  a.  m, 
March  30,  by  Capt.  F.  C.  Boggs,  General  Pur- 
chasing Officer,  Isthmian  Canal  Commission, 
Washington,  D.  C,  for  furnishing  under  Ca- 
nal Circular  G16.  and  erecting  emergency  dams 
at  the  canal  locks  and  for  furnishing  and  de- 
livering certain  tools,  equipment  and  spare  and 
repair  parts. 

The  juries  in  charge  of  the  competitions  for 
designs  for  three  new  Government  buildings  to 
be  erected  at  Washington,  D.  C,  have  an- 
nounced their  awards  as  follows:  York  & 
Sawyer,  1.56  Fifth  Ave.,  New  York,  for  the 
Commerce  and  Labor  Department  building; 
Donn  Barber,  25  E.  2i3th  St.,  New  York, 
for  the  Department  of  Justice  building;  Ar- 
nold W.  Brunner,  .320  Fifth  Ave.,  New  York, 
for  the  State  Department  building.  Congress' 
already  has  provided  land  south  of  Pennsyl- 
vania Ave.,  near  the  Treasury  building  on 
which  the  structures  will  stand.  'The  three 
successful  designs  now  will  be  worked  over 
so  that  the  three  buildings,  which  will  stand 
in  a  row,  may  form  a  harmonious  group.  It 
will  be  a  year  at  least  before  ground  is  broken 
for  them. 

Florida. 
®The  Hillsboro  Dredging  Co.,  Tampa, 
Fla.,  has  been  awarded  the  contract  at  llyi 
cts.  per  cu.  yd.  for  dredging  177,550  cu.  yds', 
of  material  from  Sarasota  Bay,  Fla.  Bids 
for  the  work  were  opened  Jan.  5  at  the 
office  of  the  U.  S,  Engineer  at  Jacksonville, 
Fla. 

Georgia. 

^•Bids  will  be  received  until  11:45  a.  m., 
Feb.   G,  by  Constructing  Quartermaster,   Fort 


Screven,  Ga.,  for  the  construction,  including 
plumbing,  electric  wiring  and  fixtures  for  a 
fire  station. 

•{•Board  of  County  Commissioners  will  re- 
ceive bids  at  once  for  the  construction  of  a 
new  county  court  house  at  Griffin,  Ga.,  for 
Spalding  County.  A.  Ten  Eyck  Brown,  At- 
lanta, is  Architect.  The  cost  of  the  work  is 
estimated  at  $80,000.  W.  E.  H.  Searcy,  Grif- 
fin, Ga.,  is  Clerk  of  the  Board. 

Illinois. 

•J«Bids  will  be  received  until  Jan.  23  by 
B.  J.  Mullaney,  Commissioner  of  Public 
Works,  city  of  Chicago,  for  furnishing  and 
delivering  37,000  fire  brick  as  follows:  (A) 
32,000  Osceola,  Tiger  Crown,  Beech  Creek, 
Lumber  City,  Mount  Savage,  Woodlawn, 
Olive  Hill  or  equally  as  good;  (B)  5,000 
wire  cut  fire  brick. 

•I«Bids  will  be  received  until  3  p.  m.,  Feb. 
23,  by  James  Knox  Taylor,  Supervising  Ar- 
chitect, Treasury  Dept.,  Washington,  D.  C, 
for  the  construction  complete,  including 
plumbing,  gas  piping,  heating  apparatus,  elec" 
trie  conduits  and  wiring  of  the  United  States 
Post  Office  at,  Murphysboro,  III. 

The  County  Board  of  Supervisors,  Ed- 
wardsville.  III.,  will  next  month  take  up  the 
matter  of  improving  the  County  Court  House. 
The  plans  have  been  approved  and  the  work 
will  cost  about  $225,000.  The  plans  proposed 
provide  for  a  building  122  ft.  wide,  116  ft. 
deep  and  100  ft.  long,  and  fireproof  through- 
out. 

Indiana. 

®Lounian    Banks    has    been   awarded    the 
contract   at   $1,895   for   steam   heating   plant 
for  the  county  infirmary  at  Greenfield,  Ind.  ■ 
Bids   were   opened   Jan.    14   by   the    County 
Auditor. 

Iowa. 

S.  E.  Irish  is  having  plans  prepared  for 
the  construction  of  a  15  ft.  concrete  dam 
across  the  Des  Moines  River  at  Bonaparte, 
la.  Geo.  H.  Craig,  Keosauqua,  la.,  is  Engi- 
neer. 

Maryland. 

•J*Bids  will  be  received  until  noon,  Feb.  1, 
by  Frank  W.  Keating,  M.  D.,  .Superintendent 
of  Maryland  Asylum  and  Training  School  for 
Feeble  Minded,  Owings  Mills,  Md.,  for  the 
plumbing,  electric  equipment,  heating  and  pow- 
er equipment  in  connection  with  new  buildings 
to  be  erecte<l  at  that  institution.  A  certified 
check  for  $2-50  must  be  filed  with  each  bid. 

®The  contract  for  the  foundations,  in- 
cluding Raymond  concrete  piles,  for  the  box 
factory  to  be  built  for  Becker  Brothers,  Balti- 
more, has  been  awarded  to  the  Raymond  Con- 
crete Pile  Co.,  of  New  York  and  Chicago. 
Theodore  Wells  Pietsch  is  the  Architect. 

®The  Piedmont  Construction  Co.,  of  Atlan- 
ta, Ga.,  has  been  awarded  the  contract  to 
erect  the  9-story  warehouse  for  the  Coca  Cola 
Company  at  Pratt  and  Concord  Sts.,  Balti- 
more. Md.  William  Tuft,  of  .Atlanta,  is  the 
.Architect.  For  construction  alone  the  pro- 
posed structure  will  cost  $200,000. 

The  Mayor  and  City  Council  of  Cumber- 
land. Md..  have  rejected  all  bids  submitted 
for  the  construction  of  the  new  city  hall  be- 


cause of  their  exceeding  the  estimate  made  by 
the  architects.  It  was  decided  to  do  nothing 
further  in  the  matter  until  such  time  as  plans 
and  specifications  are  submitted  by  the  archi- 
tects, Helmbee  &  Lafferty,  Clarksburg,  W. 
Va.,  for  a  building  that  will  not  exceed  in  cost 
$75,000. 

Massachusetts. 
®The  Fairbanks  Co.,  Boston,  Mass.,  has 
been  awarded  the  contract  at  $1,509  for  supply- 
ing tools  and  supplies  for  the  machine  shop 
of  the  Mechanic  Arts  High  School  of  the  city 
of  Boston,  Mass.     Bids  were  opened  Jan.  5. 

Minnesota. 

^Bids  will  be  received  until  10  a.  m.,  Jan. 
2-3,  by  Maj.  D.  W.  Arnold,  Quartermaster.  St. 
Paul,  Minn.,  for  stationery  desk  and  office 
supplies,  tinware,  tools,  electric  light  supplies, 
plumbing  supplies,  lumber,  saddlers'  and  mis- 
cellaneous  supplies. 

The  Miller  bill  to  authorize  the  Great 
Northern  Development  Co.  to  construct  a 
dam  across  the  Mississippi  River  from  a  point 
in  Hennepin  County  to  a  point  in  Anoka 
county  has  been  passed  by  Congress  and  is 
now  before  the  President.  This  bill  is  gen- 
erally known  as  Coon  Rapids  project  and  it 
is  said  much  Duluth  capital  is  interested  in 
the  proposed  dam. 

Mississippi. 

Surveys  are  underway  for  a  pipe  line  from 
Fayette  gas  fields  to  Columbus,  Miss.  The 
line  will  be  about  40  miles  long  and  surveys 
will  be  completed  within  a  few  weeks.  Citi- 
zens of  Columbus  are  reported  to  have 
financed  the  project.  Blair  Hughes,  Birming- 
ham, Ala.,  is  the  Engineer. 

Missouri. 

©Wall  Bros.,  St.  Louis,  Mo.,  has  been 
awarded  the  contract  at  $197,712  by  the  Board 
of  Education  of  St.  Louis  for  the  construction 
work  on  the  New  Harney  Heights  School. 

Legislation  is  being  sought  from  Congress 
to  permit  eastern  and  Missouri  capitalists 
to  construct  a  dam  across  White  River  be- 
tween Branson  and  Forsythe  in  Taney  Coun- 
ty for  the  development  of  water  power.  It 
is  estimated  that  about  2.500  H.  P.  could  be 
developed.  The  cost  of  the  proposed  plant, 
including  the  cables  for  the  transmission  of 
the  power  to  Springfield,  Mo.,  will  be  about 
.$400,000.  R.  W.  Morrison,  of  the  St.  Louis 
Car  Co.,  St.  Louis,  Mo.,  is  interested. 

Nebraska. 

•{•Bids  will  be  received  until  Jan.  31,  by 
Capt.  F.  C.  Bolles,  Depot  Quartermaster, 
Omaha.  Neb.,  for  furnishing  miscellaneous 
supplies,  including  acid,  drill  bits,  tackle 
blocks,  etc. 

Nevada. 

The  LI.  S.  Reclamation  Service  has  been 
.luthorized  by  Secretary  of  the  Interior  Bal- 
linger  to  begin  the  preliminary  work  for  the 
construction  of  the  Carson  River  dam,  in  con- 
nection with  the  Truckee-Carson  Irrigation 
project.  Nevada.  The  sum  of  $1,250,000  has 
been  allotted  to  this  project.  D.  W.  Cole, 
Fallon,  Nev.,  is  Project  Engineer. 


•{•  indicates  work  now  open  for  bids.      ®  indicates  a  contract  let  recently. 
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New  Hampshire. 

^•Rids  will  be  received  until  11  a.  m.,  Feb. 
11,  by  R.  C.  Hollyday,  Chief  of  Bureau  of 
Yards  and  Docks,  Navy  Department,  Wash- 
ington. D.  C.  for  six  oil  tanks  with  punips, 
meters,  gauges,  pipin"  etc.,  for  the  V.  S. 
Xavy  Yard.  Portsmouth,  N.  H. 

New  Jersey. 

J.  S.  Stiger,  Bcrnarelsville.  N.  J.,  wants  to 
get  in  touch  with  contractors  who  are  fami- 
liar with  excavating  in  quicksand.  The  work 
is  to  be  done  at  Summit.  N.  J. 

New  York. 

•{•Bids  will  be  received  until  noon,  Feb.  14, 
bv  Col.  W.  M.  Black.  U.  S.  Engineer.  .\rmy 
Bldg..  39  Whitehall  St.,  New  York  city,  for 
dredging  and  rock  removal  in  the  Harlem 
river.  N.  Y. 

^Bids  will  be  received  until  noon,  Jan.  18, 
by  W.  M.  Black.  V.  S.  Engineer,  Army  Bldg.. 
Whitehall  Bldg..  New  York  city,  for  dredging 
and  rock  removal  in  the  Hudson  river,  N.  Y. 

The  City  Council  of  Dunkirk  has  directed 
the  Finance  Committee  to  get  an  option  on 
the  most  desirable  site  for  a  public  dock.  The 
council  plans  to  buy  a  site  and  build  a  public 
dock  at  the  earliest  possible  time. 

Following  bids  were  received  Jan.  5  by  Col. 
S.  W.  Roesslcr.  U.  S.  Engineer,  New  York, 
for  dredging  in  Bay  Ridge  Cliannel,  New 
York  Harbor ;  Coastwise  Dredging  Co.,  Nor- 
folk, Va.,  15.89  cts.  per  cu.  yd. :  Maryland 
Dredging  &  Contracting  Co..  Baltimore.  Md., 
17%  cts.  rer  cu.  yd.;  Daly  &  Hannan  Dredg- 
ing Co.,  Ogdensburg,  N.  Y..  19  cts.  per  cu.  yd. ; 
Morris  &  Cummings  Dredging  Co.,  17  State 
St.,  New  York  City,  18  4-11  cts.,  per  cu.  yd.; 
P.  Sanford  Ross,  Inc.,  277  Washington  St., 
Jersey  City,  N.  J.,  28.6.5  cts.  per  cu.  yd. ;  Ameri- 
can Paving  &  Construction  Co..  211  S.  9th  St., 
Ph'ladelphia.  Pa.,  20.9  cts.  per  cu.  yd. 

.■\  bill  will  be  introduced  at  the  current  ses- 
sion of  the  Legislature  providing  for  the  con- 
struction of  storage  dams  along  the  Hudson 
River,  watershed,  in  accordance  with  the  rec- 
ommendations made  by  the  State  Water  Stor- 
age Commission.  The  improvement  calls  for  the 
construction  of  several  dams  and  reservoirs  in 
the  Hudson  watershed — on  the  Hudson, 
Schroon  and  Sacandaga  Rivers.  It  is  said  that 
in  addition  to  conserving  the  flow  of  water 
and  preventing  floods  and  increasing  the  sup- 
ply in  the  summer,  that  it  will  likewise  provide 
power  which  may  be  used  for  the  generation 
of  electricity  with  a  view  of  increasing  the 
power  and  light  facilities  in  the  .\lbany  section 
at  a  decrease  in  cost. 

Ohio. 

^Bids  will  be  received  until  noon,  Jan.  26, 
by  Director  of  Public  Service.  Cleveland,  O., 
for  the  furnishing  and  installing  of  a  rec- 
tangular steam  pressure  disinfector  and  steril- 
izer at  the  tuberculosis  sanitarium,  infirmary 
division.  Colony  Farm,  Warrensville,  O.  C. 
.\.  Marvin  is  Secy,  of  the  Directors. 

®The  Cleveland  Electric  Illuminating  Co., 
Cleveland.  O.,  has  been  awarded  the  contract 
for  furnishing  arc  lamps  and  electricity  for 
street  lighting  for  the  city  of  Cleveland.  The 
contract  price  was  $-53.88  per  lamp  per  year. 
making  a  total  of  $107,760.  Bids  were  opened 
Dec.  n.  I 

The  Northern  Ohio  Power  Co.,  of  -\kron. 
has  been  incorporated  with  a  capital  stock  of 
$10,000,  for  the  purpose  of  constructing  dams 
to  generate  power  for  electricity.  The  incor- 
porators are  Will  Christy.  Chas.  H.  Lohr, 
Chas.  Currie,  C.  F.  Moore  and  N.  O.  Mather. 

Oregon. 

The  Portland  Railway,  Light  &  Power  Co.. 
Portland,  Ore.,  has  preliminary  work  well 
along  for  its  $2,.'iOO,000  power  development  on 
the  Upper  Clackamas  River,  and  when  spring 
opens  up  actual  construction  work  will  be 
started.  The  work  includes  the  construction 
of  a  gravity  type  concrete  dam  at  a  point 
three  miles  above  the  Cazedero  station.  The 
dam  will  be  160  ft.  in  height  and  7.50  ft.  in 
length  across  the  top.  The  head  created  will 
be  about  135  ft.  It  will  create  in  the  gorge 
of  the   Clackatnas  River  a   reservoir  or  lake 


five  miles  long  by  one-half  to  three-quarters 
of  a  mile  in  width.  The  power  house  will  be 
located  immediately  below  the  dam,  water 
being  conducted  to  turbines  by  means  of  steel 
penstocks. 

Pennsylvania, 

•J«Bids  will  be  received  until  1  p.  m.,  Jan.  26, 
by  H.  G.  .'Vshmead,  Secy.  Pennsylvania  Com- 
mission to  erect  a  State  Hospital  for  the  crim- 
inal insane,  008  Real  Estate  Trust  bldg.,  Phil- 
adelphia, Pa.,  for  completing  buildings  C.  and 
D.  pertaining  to  the  State  Hospital  for  the 
Criminal  Insane  for  the  Commonwealth  of 
Pennsylvania  at   Farvicw-,   l^a. 

4»Bids  will  be  received  until  1  p.  ni.,  Jan. 
26,  by  H.  G.  Ashmead.  Secy.  Commission  to 
erect  a  State  Hospital  for  the  Criminal  In- 
sane, 608  Real  Estate  Trust  Bldg.,  Philadel- 
phia, Pa.,  for  completing  building  G.,  pertain- 
ing to  the  State  Hospital  for  the  Criminal  In- 
sane for  the  Commonwealth  of  Pennsylvania 
at  Farvicw'.  Pa. 

•J«Rids  will  be  received  until  1  p.  m.,  Jan.  20, 
by  H.  G.  .■\shinead.  Secy.  Pennsylvania  Com- 
mission to  erect  a  State  Hospital  for  the  Crim- 
inal Insane.  608  Real  Estate  Trust  Bldg.,  Phil- 
adelphia, Pa.,  for  excavating,  grading,  hauling, 
depositing  and  leveling  the  excavated  material 
on  the  site  of  the  State  Hospital  for  Insane 
at  Farview.  Pa.  There  will  be  required  to  be 
e.Kcavated  1.320  cu.  yds.  approximately,  which 
will  be  filled  in  front  of  building  G  as  may 
be  directed.  A  price  is  required  per  cubic 
yard.  Specifications  and  form  of  proposal 
mav  be  had  on  application  at  the  office  of  J. 
C.  'M.  Shirk.  .Architect,  No.  518  Philadelphia 
Bank  Bldg.,  Philadelphia,  Pa. 

•J»Bids  will  be  received  until  1  p.  m.,  Jan.  26, 
by  H.  G.  Ashmead,  Secy.  Pennsylvania  Com- 
mission to  erect  a  State  Hospital  for  the  Crim- 
inal Insane,  608  Real  Estate  Trust  Bldg.. 
Philadelphia.  Pa.,  for  the  completing  of  the 
main  sewage  and  storm  water  pipe  lines  for 
the  State  Hospital  for  the  Criminal  Insane  at 
Farview,  Pa.  Drawings  and  specifications 
and  form  of  proposal  may  be  had  on  applica- 
tion at  the  office  of  J.  C.  M.  Shirk,  Architect. 
No.  518  Philadelphia  Bank  Building,  Phila- 
delnhia.  Pa. 

^•Bids  will  be  opened  Jan.  24  by  the  School 
Board.  Harrisburg,  Pa.,  for  the  construction 
of  the  Woodward  school  building  and  the  an- 
nex to  the  Melrose  school  building. 

The  Board  of  Education  of  Philadelphia. 
Pa.,  has  voted  to  expend  $1,400,000  for  the 
erection,  improvement  and  enlargement  of 
high  schools  as  follows :  Two  West  Phila- 
delphia buildings,  $950,000;  new  Central  Man- 
ual Building  on  Parkway,  $200,000 ;  ^  addi- 
tions and  improvements  to  •  girls'  Normal 
School,  $50,000 ;  additions  and  improvements 
to  Northeast  Manual,  $140,000;  lot  for  girls' 
High  School  in  South  Philadelphia,.  $50,000. 

South  Dakota. 

•I«Bids  will  be  received  until  10  a.  ni..  Feb. 
9.  by  Constructing  Quartermaster.  Fort  Meade. 
S.  Dak.,  for  furnishing  all  labor  and  material 
for  the  construction  of  steel  fences  for  troop 
corrals  at  the  fort. 

Texas. 

^•Bids  will  be  received  until  3  p.  m.,  Jan.  24, 
by  W.  W.  Graham,  Secy.,  School  Board.  Burk- 
hurnett,  Texas,  for  erection  of  concrete,  brirk 
and  stone  school  building  to  cost  about  $13,- 
000  Plans  and  specifications  mav  be  obtained 
of  Hull  &'  Spear,  Architects.  912V2  Main  St., 
Fort  Worth,  Texas.  .\  certified  check  for  $250 
must  be  filed  with  each  bid. 

•|»Rids  will  be  received  until  6  p.  m..  Jan. 
24,  by  M.  O.  Woodward.  City  Secretary,  Tem- 
ple, Texas,  for  erection  of  high  school  build- 
ing, also  for  plumbing,  wiring  and  heating  ac- 
cording to  plans  and  specifications  which  are 
on  file  at  the  oflSces  of  Sanguinet  &  Staats, 
.Architects,  Fort  Worth.  Dallas  and  Houston. 
A  certified  check  for  $1,000  must  be  filed  with 
each   bid. 

•J«Bids  will  be  receiverd  until  Jan.  21.  by 
George  I^  Fearn,  Countv  Auditor.  Dallas. 
Texas,  for  12,760  ft.  of  Best  No.  1  heart  rough 
lumber  f  o.  b.  Dallas,  following  sizes :  5,760 
ft  2x12x16,  2,000  ft.  3x10x12,  4,000  ft.  3xl2x 
16,  1,000  ft.  2x10x16. 

®  indicates  a  contract  let  recently. 


•J«Bids  are  asked  until  Feb.  11  by  Maj.  G.  P. 
Howell,  U.  S.  Engineer,  Galveston,  Tex., 
for  dredging  an  inland  canal  between  the 
Brazos  River  and  Matagorda  Bay.  The  es- 
timated cost  is  $400,000,  and  Congress  has  ap- 
propriated $200,000  to  begin  the  project.  It 
will  form  a  connecting  link  between  the  fin 
ished  canals  in  the  sections  between  Galves 
ton  and  the  Brazos  River  and  Matagorda  Bay 
and  Corpus  Christi.  From  the  Brazos  River 
end  the  route  commences  just  above  Quin- 
tana  and  extends  westward  through  a  series 
of  small  lakes  and  low,  marshy  land,  mouth, 
and  connects  First,  Second,  Third,  Cedar  and 
Choctaw  lakes,  thence  into  Caney  Creek,  and 
through  its  new  mouth  into  Matagorda  Bay 
at  the  extreme  east  end,  and  extends  into  the 
bay  itself  several  miles.     The  total  length  of 


the  route  is  27  miles.  The  canal  will  be  40 
ft.  wide  and  5  ft.  deep,  in  conformity  with 
the  canals  on  either  end. 

®W.  C.  Whitney,  Beaumont  Tex.,  has 
been  awarded  the  contract  at  $72,050,  for 
the  construction  of  the  new  Bee  County 
court  house  at  Beevillc.  Tex. 

The  citizens  of  Port  Arthur  have  raised 
$150,000  for  a  proposed  pleasure  pier  at  that 
place.  This  project  has  been  under  considera- 
tion for  about  a  year.  G.  N.  Bliss  is  Presi- 
dent of  the  Board  of  Trade  of  Port  Arthur. 

Virginia. 

•J«Bids  will  be  received  until  11  a.  m.,  Feb. 
4.  by  R.  C.  Hollyday.  Chief  of  Bureau  of 
Yards  &  Docks,  Navy  Department,  Washing- 
ton, D.  C,  for  the  furnishing  of  a  60-ton 
electric  traveling  crane  in  building  No.  23,  at 
the  navy  yard,   Norfolk,  Va. 

Washington. 

^Bids  will  be  received  until  3  p.  m.,  Feb. 
18,  by  James  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D.  C, 
for  the  construction  complete,  except  elevator, 
but  including  plumbing,  gas  piping,  heating 
apparatus,  electric  conduits  and  wiring  of  the 
I'nited  States  Post  Office  at  North  Yakima. 
Wash. 

®The  Moran  Co..  Seattle.  Wash.,  has  been 
awarded  the  contract  at  $125,000  for  the  con- 
struction of  the  caisson  for  the  dry  dock  at 
the  U.  S.  Naval  Station,  Puget  Sound,  Wash. 

®C.  F.  Graff,  Seattle.  Wash,  has  been 
awarded  the  contract  at  $77,400  for  construct- 
ing a  concrete  pier  at  the  U.  S.  Navy  Yard, 
Puget  Sound,  Bremerton,  Wash.  Mr.  Graf  is 
,it  present  building  a  $255,000  general  store- 
house at  the  navy  yard,  Puget  Sound.  The 
new  pier  will  include  reinforced  concrete  piles 
sunk  to  hardpan,  with  a  reinforced  concrete 
floor  system.  The  dock  complete  is  to  measure 
60  ft.  wide  and  40  ft.  in  length. 
Canada. 

4»Bids  will  be  received  until  noon,  Jan.  28. 
bv  Chairman  of  the  Building  Committee,  at 
the  office  of  Darling  &  Pearson,  2  Leader 
Lane,  Toronto,  Out.,  Architects,  for  erection 
and  completion  of  a  Power  House  in  connec- 
tion with  the  General  Hospital. 

4"Bids  will  be  received  until  4  p.  m.,  Jan.  3ii. 
In  R.  C.  Desrochers,  Secy.  Department  of 
I'ublic  Works,  Ottawa,  Can.,  for  the  construc- 
tion of  a  public  building.  Mount  Forest.  Out. 
Plans,  specification  and  form  of  contract  can 
be  seen  and  forms  of  tender  obtained  on  ap- 
plication to  the  Postmaster  at  IMount  Forest. 
Out.,  at  the  ofiice  of  Mr.  Thos.  Hastings, 
Clerk  of  Works,  Postal  Station  F.,  Yonge  St.. 
Toronto,  and  at  this  Department. 

•J«Bids  will  be  received  imtil  noon,  Feb.  15, 
liy  G.  T.  Desbarats,  Deputy  Minister.  Naval 
Service".  Ottawa.  Out.,  for  boiler  of  ordinary 
cvlindrical,  return  tube,  marine  type  129-in. 
external  diameter,  11  ft.  long.  Working  pres- 
sure 100  lbs.,  to  be  delivered  at  Halifax  for 
in.stallation  in  the  Fisheries  Protection  Cruiser 
"Curlew." 

®Morrow  &  Beatey,  Peterborough,  Ont., 
have  been  awarded  the  contract  at  $51,220  for 
the  construction  of  a  concrete  dam  and  power 
plant  for  an  extension  to  the  municipal  elec- 
tric light  plant  of  the  city  of  Sherbrooke,  Que. 
Bids  were  opened   Dec.  29. 


4*  indicates  work  now  open  for  bids. 


January  i8,  191 1. 


ENGINEERING-CONTRACTING 


47 


TORONTO  MAIN  DRAINAGE. 

SealeJ  tenders  addressed  to  the  Chair- 
man of  the  Board  of  Control,  City  Hall 
Toronto.  Canada,  endorsed  "Tender  for 
Section  No.  1.  Low  Level  Interceptor,"  or 
"Tender  for  Laying  Reinforced  Concrete 
Overflow  Pipe  from  Sewage  Tanks,"  etc.. 
as  the  case  may  be,  for  the  construction 
of  the  several  sections  of  Low  Level  In- 
terceptor and  other  works,  as  mentioned 
below,  will  be  recei\'ed  by  registered  post 
only,  until  noon  of  Tuesday,  February  7, 
1911. 

The  following  is  an  approxiinate  de- 
scription of  the  various  works: 

1.  Low    Level    Interceptor.    Section    No. 

1.  egg  shape.  2'  10"  x  4'  3".  4!J66  linear  feet. 

2.  Low   Level   Interceptor.    Section    No. 

2.  egg  shape.  3'  2"  x  4'  9",  2475  linear  feet. 

3.  Low    Level    Interceptor.    Section   No. 

3.  egg  shape,  3'  6"  x  5'  3".  229.5  linear  feet, 
circular.  4'  6"  diameter,  1023  linear  feet. 

Total  length  Section  No.  3.  331S  linear 
feet. 

4.  Laying  reinforced  concrete  overflow 
pipe  from  sewage  tanks.  292  linear  feet  of 
60-inch  circular  pipe  in  lengths  of  about 
24  feet. 

5.  Cast  iron  penstocks  Jnt-  low  level  in- 
terceptor. 

Tenderers  shall  submit  witji  their  ten- 
der the  names  of  two  personal  sureties 
approved  by  the  City  Treasurer,  or  in  lieu 
of  said  personal  sureties  the  bond  of  a 
guarantee  company,  approved  as  afore- 
said. 

Specifications  may  be  obtained  from 
and  original  drawings  will  be  on  file  and 
can  be  seen  at  the  Main  Drainage  De- 
partment. City  Engineer's  Office,  on  and 
after  January  9,   1911. 

For  the  convenience  of  contractors  sets 
of  blue  prints  have  been  prepared  and 
will  be  issued  to  contractors  upon  appli- 
cation to  the  City  Engineer  and  upon  re- 
ceipt of  deposits  as  follows:  Fur  items  1. 
2  and  3,  combined.  $5.00;  for  item  4,  $2.00, 
and  for  item  .5.  $2.00.  Deposits  should  be 
made  by  check,  payable  to  the  City 
Treasurer.  The  deposits  will  be  refunded 
upon  return  of  blue  prints  in  good  condi- 
tion within  thirty  days  of  reeeiving  ten- 
ders. 

The  usual  conditions  relating  to  ten- 
ders as  prescribed  by  city  by-law  must  be 
strictly  complied  with  or  the  tender  will 
not  be  entertained. 

The  lowest  or  any  tend>'r  not  neces- 
sarily accepted. 

G.    R.    GE.\RY    (iMayor). 
Chairman,   Board   of  Control. 

City   Kail,    Toronto.   January  3.   1911. 


Railroad  Location 
Surveys  and  Estimates 

by 
F.  LAVIS,  M.  Am.  Soc.  C.  E. 

M.  .\m.  Ry.  Eng.  &  M.  W.  i^ssoc. 

Field  Methods  of  Location 
and    Preparation  of    Reports 

Complete  Data  and   Methods 
for  Preparing   Estimates  of  Cost 

'270  pages,  plans  ;ind  diagrams 

Price  $3.00,  net 

THE  MYRON  C.  CLARK 
PUBLISHING  CO. 


355  Dearborn  St . 
CHICAGO 


13  Park   Row 
NEW  YORK 


DREDGING— IRRIGATION 


Write  !nr  Information 
about  the  BLSH  IM- 
PROVLI)  Cl^NlKIFU- 
OAL  l>l  VtPS.  used  by 
some  of  tiieblgijest  con- 
tractini:  and  dredglnK 
colnpanl'S. 

Grcavei  Specially  Mfg. Co. 

154  Nui;>u  St.,  N.  Y  City 


STREET   PAVING. 

Sealed  proposals  for  paving  with  brick 
block,  wood  block,  concrete,  asplraltic 
concrete,  or  sheet  asphalt  pavement,  will 
be  received  by  the  City  Clerk  of  tlic 
City  of  Manhattan,  Kans.,  up  to  6  o'clock 
p.  m.  of  Tuesday,  (he  7th  day  of  Febru- 
ary.   1911. 

Approximate  quantities  are  12,200 
square  yards  of  paving  and  4,000  cubic 
yard.s  of  excavation,  on  Poyntz  avenue, 
and  1G.200  square  yards  of  paving  and 
.'.450  cubic  yards  of  excavation  on  Hous- 
ton and  F'ourth  streets,  in  accordance 
with  plans  and  specifications  now  on  file 
in  the  office  of  the  City  Clerk. 

Parties  desiring  plans  may  obtain  saine 
by  application  to  City  Engineer  on  pay- 
ment of  $1.00  to  cover  cost. 

The    city    reserves    the    right    to    reject 
any  and  all  bids.     Each  bid  must   be  ac- 
companied   by    a    certified    check    of    $1,- 
"00.00,  payable  to  the  City  Treasurer. 
C.   L.    BURT,  C.   T.   GIST, 

City  Engineer.  City  Clerk. 


lO.KST  PEORI.\  DRAIN.^GE  .^ND  LEVEE 
DISTRICT.     TAZEWELL     COUN- 
TY.   IT.I.lXiilS 

NOTICE    TO     CONTRACTORS. 

Scaled  liiils  will  be  received  at  Peoria. 
Illiunis.  until  2:00  o'clock  P.  M..  Febru- 
ary 3nl.  .\.  r>.,  I9U.  fur  the  folliiwini;' 
work : 

Section  IX — Levee  and  Muck  Ditch. 
Iii.',..",o0  ctibic  >-ards. 

Section  X— Drainage  Ditcli.  s.  61. .".00  cu- 
bic  j'anls. 

Sections  XI  and  XII — Ftnnishing  and 
'•reeting  a  complete  drainage  pumping 
plant.  includin.g  excavations,  foundations, 
loiilding  and  machinery. 

The  pumping  plant  shall  have  a  ca- 
pacity of  ::;',  cubic  feet  per  second  against 
a  maximum  static  head  of  22  feet.  The 
I.ilant  shall  contain  two  centrifugal  ptimps. 
two  induction  motors,  of  the  proper  size 
to  op'M-ate  the  pumps  at  specified  capac- 
ity, two  speed  reducing  transmission 
.gears,  and  all  auxiliary  appurtenances,'  in- 
cludin.g  priming  apparatus,  switch-board, 
station   wiring,   etc. 

For  further  information  address  Ilar- 
man  Engineermg  Co..  120  Fredonia  .We., 
Peori<a,   111. 

COMMISSIONERS. 
Horace  Clark. 
Eugene  Brown, 
Jas.  Millard, 
Harman    Engineering   Co.. 

Civil    &    Mechanical    Engineers. 
120    Fredonia    .\ve.,    Peoria,    III. 

POSTPONEMENT  OF  OPENING  BIDS 

FOR  THE 
PORTO  RICO  IRRIGATION  SERVICE. 
The  opening  of  sealed  proposals  tor  the 
construction  of  (1)  Carite  Dam,  (2)  Guay- 
abal  Dam,  and  (3)  Patillas  Canal  and 
Appurtenant  Structures,  is  hereby  post- 
poned from  January  3,  1911,  to  February 
7,    1911. 

J.    W.   BEAUDSLET, 
Chief  Engineer.  Irrigation  Service,  Guay- 

ama,  Porto  Rico. 
By  order  of 
JOHN  A.  WILSON, 

Commissioner    of   the    Interior,    San 
Juan,  Porto  Rfco. 


TIP  CARS  FOR  CONTRACTORS 

(Hunt's  "Industrial"  Patent) 


Easy 

ta 
Load 


Light 

ai 

Smuoth 

Raoning 


Tip    CAh 

'TPHIS  car  is  built  with  the  body  hung  be- 


1 


tween  the  wheels  and  is  nearly  a  foot 


lower  than  the  ordinary  tip  car  making  it 
much  easier  to  load.  Six  sizes,  12  to  40  cubic 
feet,  kept  in  stock. 

Write  us  for  Further  Information 
and  for  Bulletin. 

C.  W.  HUNT  COMPANY 

WEST  NEW  BRIGHTON,  NEW  YORK 

New  York  City.  45  Broadway 
Chlcaco.  1616  Flaber  Building 

Atlanta.  Oa..  1607  Rhodeg  Bulldlni; 

Richmond.  Va..  state  Bank  Bulldlne 
San  Francisco.  S65  Monadnock  Bldf. 


BEST  EXTENSIBLE  TRENCHING  BRACE  MADE 

KALAMAZOO  .r*"""-  " 


MICHMAN 


BOA   CAffT  MAIN  ST. 


FOR  SALE  OR  RENT.  ALL  KIND-S  OF  CAN- 
VAS  OOODS.  DES  MOINES  TENT  &  AWNINQ 
CO.  Des  Moines.  Iowa.    Write    ior  Calalojiu* 


ADVERTISEMENT. 

DEP.A.RTMENT  OF  THE  INTERIOR. 
OFFICE   OF   PORTO  RICO   IR- 
RIGATION  SERVICE. 
Guayama,   P.   R.,   Oct.   10,   1910. 
Sealed  proposals  will  be  received  at  the 
office  of  the  Commissioner  of  the  Interior 
of  Porto  Rico  until   2  o'clock  p.   m..   Feb- 
ruary  7,   1911,   tor   the  construction   of — 

(1)  Carite  Dam  and  appurtenant  struc- 
tures, containing  about  150,000  cubic 
meters  of  earth  and  loose  rock,  the  esti- 
mated cost  of  which  is  about  $190,000. 

(2)  Guayabal  Dam  and  appurtenant 
structures,  containing  about  73,500  cubic 
meters  of  concrete  masonry  and  82,000 
cubic  meters  of  excavation,  the  estimated 
cost  of  which  is  about  $550,000. 

(3)  Patillas  Canal  and  appurtenant 
structures,  including  about  32,000  cubic 
meters  of  open-cut  excavation,  2,060  lineal 
feet  of  tunnels,  2,500  lineal  feet  of  flumes, 
600  lineal  feet  of  siphons,  and  100  bridges, 
the  estimated  cost  of  which  is  about 
$70,000. 

Plans  and  specifications  may  be  ob- 
tained from  this  office,  or  from  the  Com- 
missioner of  the  Interior,  San  Juan,  Porto 
Rico,  or  from  the  Bureau  of  Insular  Af- 
fairs, Washington,  D.  C. 

A  deposit  of  $2  is  required  for  each  set 
of  plans,  which  will  be  refunded  upon  the 
return  of  the  plans  upon  or  prior  to  the 
date  set  for  opening  the  bids.  The  right 
is  reserved  to  reject  any  and  all  bids. 
J.  W.  BEARDSLET. 
Chief  Engineer  Irrigation   Service, 

Guayama,   P.  R. 
By  order  of: 
JOHN  A.  WILSON, 

Commissioner  of  the  Interior  of  Porto 
Rico,  San  Juan,  P.  R. 


IN  WRITING  to  our  Advertisers  for  CATALOGS  or  PRICES   Please  mention  ENGINEERING-CONTRACTING 


48 


ENGINEERING- CONTRACTING 


Vol.  XXXV.     Xo.  3- 


FREE  HELP 


For  R.iilro.ids,   Quarries,  Mines,   Wood  Culling  and  all  kinds   of   Con- 
struction work    selected  from  the  best   mechanics  of   all  nationalities. 

Well  Trained  Italian  Laborers  a  Specialty 

1NTER-STAT1-:   EMPLUVMliXT   AGRXCA' 

1009  South  Tenth  Street  PHILADELPHIA,  PA. 


l^'/^tif^g?^^??^' 


Tents    for    Contractors 

The  Strongest  and  Most  Economical  Built 

Get  Our  Prices  and  Estimates  Before  Plnclng  Your  Order 
No  Orders  too  Large  for  Us  to  Handle  and  None  too  Small  for  Our  Attention 

M.  D.  &  H.  L.  Smith  Co.. 


DALTON.  CA. 
8H  N.  Forsy the  Street,  ATLANTA.  GEORGIA 


FOR   SALE-FOR   IMMEDIATE   DELIVERY 

We  have  the  following  Rebuilt  Machinery  in  our  yards  at  Milwaukee,  Wis.,  and  can  be 
inspected  at  any  time  for  Immediate  Deliverv: 
1 — Marion  Model.  50-60-Ton  Steam  Shovel.  No.  1723. 

1 — No  O  Thew  Shovel.  Full  Circle.  5-8- Yard  Dipper  with  Both  Traction  and  Track  Wheels. 
1 — oO-Ton  Vulcan.  Class  D  Fire  Box  Boiler,  IJ-Yard  Dipper  Steam  Shovel 


TRENCH  MACHINES 

1 — 10-Foot    Buckeye   Trench    Machine,    Cuts    a 

Trench  28  Inches  Wide  by  10  Feet  Deep. 
2 — 7i-Foot  Buckeye  Trench  Machines.  28  Inch'^s 

Wide. 
1 — 7i-Foot   Buckeye  Trench  Machine,  20  Inches 

Wide. 
1 — lO-Foot  Buckeye  Trench  Machine  that  Cuts  a 

Trench  20  Inches  to  32  Inches  Wide,  Equipped 

with  Apron  Wheels. 


CONCRETE  MIXERS 

1 — No.    1    Chicago   Concrete   Mixer  with   Steam 

Engine  and  Boiler  Mounted  on  Trucks   with 

Turbine  Loader. 
1 — No.    1    Smith    Concrete    Mixer,  Mounted    on 

Trucks  with  Steam  Engine  and  Boiler 
I — No.  1  Chicago  Concrete  Mixer.   Mounted  on 

Trucks  with  Steam  Engine,  Boiler,  Standard 

Equipment. 
1— No  1.  Koehring  Mixer.  Mounted  on  Trucks  with 

Steam  Engine  and  Boiler  and  Side  Loader 


Write  us  your  wants.      We  manufacture  the  Cream  City  Concrete  Mixer,  new  in  all  sizes. 

CREAM  CITY  EQUIPMENT  CO.,  811  Majestic  Building,  MILWAUKEE,  WIS. 
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CRUSHER  FOR  SALE 

Austin  Gyratory  No.  7^.  Left 
hand  anijle  drive,  in  very  best  of 
condition.  All  inside  moving  parts 
and  bushings  are  brand  new.  Shell, 
hopper  and  spider  good  as  new. 
Full  set  of  babbitting  mandrels. 
Can  be    seen  working   every   day. 

LEHIGH  STONE  CO.,  Kankakee,  III. 


PLANT  FOR  SALE 

I     65-ton  Bucyrus  Slcuni  Sho\cl  >Jo.  .^75. 

New  solid  A  frame,  thuroughly  overliuuled  thia 
last  summer,  boiler  and  water  tank  repnlrod, 
Tiew  house  on  shovel.  3-yard  dipper.  AH  In  Ai 
roudltlon.  Just  laid  up  after  finishing  work  ;it 
Beech  Grove,  Ind..  December  15.  1910. 
Price  F.  O.  B.  Cincinnati.  O..  iDdlanapoUb.  Ind., 
rievelaod.  O.,  $3,600. 

1     bS'lon  Bucyrus  Steam  Shovel  No.  566. 

AU  In  Al  condition.  Just  finished  work  "'ii  ihe 

Wheeling  &  Lake  Erie  Ry.,  December  I.  l^m. 

Price  F.  O.  B.  Berea.  O..  $4.^00. 
I  10\I6  Porter  Locomotive  No.  2065. 
1      10\I6  Porter  Locomotive  No.  2162. 

Ml  In  Al  condition.    Equipped  with  hand-pnwcr 

itrakes.    Working  now  at  Beech  Grove,  Ind..  but 

■  an  be  released  Immediately. 

Price  F.  O.  B.  Cincinnati.  O..  Indianapolis.  1ml,, 

Cleveland,  O..  $1,500  each. 
1      UlvI4  Vulcan  Locomoti  vo  No.  347. 
I      ]0\I4  Vulcan  Locomotive  No.  346. 

All  In  Al  condition.    Equipped  with  hand-power 

brakes.    Worklnc  now  :it  Beech  Grove,  Ind..  but 

ran  be  released  Immediately. 

Price  F.  O.  B.  Cincinnati.  O.,  Indlanapoll.-<.  Ind., 

Cleveland,  O.,  Sl.L'OOeach. 
24     3-vd.,2-way  36'  gauge,  I  beam  Western  Dump  Car$. 

Price  F.  O.  B.  Berea.  O..  $30  each. 
30     .1-yd..    2-way    36"    gauge.    Western    Dump    Cars, 

Diamond  Frame. 

Price  F.  O.  B.  Cincinnati.  O..  Indianapolis.  Ind.. 

Clevelaod.  O..S70  each. 
30    3-yd.,    2-way    j6'    gauge,    K.  &  J.    Dump    Cars. 

Diamond  Frame. 

Price  F.  O.  B.  Cincinnati.  O..  Indianapolis,  ind., 

Cleveland.  O..  SSo  each. 
80  lon-40-lb.  Rail. 

Price  F.  O.  B.  Berea.  O..  Cincinnati.  O-.   Indlan- 

iipoILs.  Ind.,  or  Cleveland.  O.,  $20  per  mn  ton 
6     Frogs  and  Switches. 

Price  F.  O.  B.  Berea.  O..  Cincinnati.  O..    Indian- 
apolis. Ind..  or  Cleveland,  O..  $25  each. 
This  plant  must  be  sold  Immediately  on  account  of 
dissolution  of  partnership. 
Chas.  H.  Strong  &  Son.  423  Cuyahoga  Bldg  .  Cleveland.  0. 


W.   &  L.  E.   GURLEY 

TROY,  NEW  YORK 

Manufacturers  of 

Civil    Engineers'    and    Surveyors' 

INSTRUMENTS 

Catalogue  and  detailed  information  on  request 


STEEL  PILING 

Second-hand  Steel  Piling.    Pirst-cU-  ss 
condition.    Various  lengths 
G.  D.  SMITH,  414  Fi.iier  Bldg.,  Cliicago 
Send  for  List  Contractors'  Equipment 


FOR  SALE 

16 — Lidgerwood  and  American  Skeleton  Hoisting 
Engines,  6i"xlO"  D.  C.  D.  D. 

2 — 100  H.  P.  Nagle  Locomotive  Boilers. 

1 — 125  H.  P.  Locomotive  Boiler. 

.   All  in  A  No.  1  Condition. 

Low  Price  to  Move  Quick. 

The  Barron  &  Cole  Co. 


127  Franklin  Street 


New  York  City 


When  Making  Estimates 

the  careful  study  of  the  method  used  and  costs 
incurred  by  others  on  similar  work  is,  of  course, 
essential  for  economy  and  exactness. 

Gillette's  Hand  Book  of  Cost  Data  (second 
edition)  devotes  nineteen  hundred  pages  to  classi- 
fying and  setting  down  the  best  available  records 
of  this  character,  relating  to  earth  and  rock  exca- 
vating, roads  and  pavements,  masonry,  concrete, 
waterworks,  sewers,  timberwork,  buildings,  rail- 
ways, bridges  and  culverts,  steelwork,  engineering 
and  surveying,  etc. 

The  price  is  five  dollars,  postpaid. 

The  Myron  C.  Clark  Publishing  Co.,  Chicago 
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A  Remarkably  Simple  Result  Derived 

in  Solving  a   Complex   Problem 

in    Engineering   Economics. 

Elsewhere  in  this  issue  we  give  a  general 
solution  of  a  very  common  problem  in  engi- 
neering economics.  To  the  reader  who  merely 
glances  at  the  page  of  algebraic  formulas  it 
might  seem  that  so  much  complexity  in  deriv- 
ing a  general  formula  could  scarcely  result  in 
a  simple  formula  applicable  in  the  daily  solu- 
tion of  such  problems.  And  even  if  the  read- 
er   were    to    concede    that    the    final    formula 


might  be  simple,  he  would  be  quite  likely  to 
deride  it-~  very  simplicity  on  the  ground  that 
no  such  simplicity  can  coexist  with  any  great 
degree  of  accuracy  where  a  large  number  of 
cost  and  other  factors  enter  the  problem.  Yet 
if  the  reader  were  to  jump  to  such  a  conclu- 
sion, he  would  find  upon  investigation  that  he 
h:id  jumped  into  a  serious  error  of  logic. 

Mill  has  pointed  out  in  his  celebrated  trea- 
tise on  Logic  that  simple  causes  or  forces  may 
lead  to  very  complex  results,  and  that  it  is 
wholly  illogical  to  infer,  a  priori,  that  the 
processes  of  nature  are  necessarily  simple  in 
their  results.  Mill  did  not  mention  the  con- 
verse of  this  statement,  but  it  is  equally  true — 
namely :  that  a  complex  combination  of  a  large 
number  of  elements  or  forces  may  yield  an 
exceedingly  simple  result.  .A.  remarkable  ex- 
ample of  thi:;  fact  is  to  he  found  in  the  solu- 
tion of  the  problem  of  determining  the  most 
economic  diameter  of  a  pipe  designed  to  carry 
pumped  water,  as  set  forth  in  the  Water 
Works  section  of  this   issue  of  Engineertng- 

CoNTR.ACTINC, 

Considering  that  more  than  two  dozen  sym- 
bols are  used  in  solving  the  problem  and  that 
the  final  equation  crmtains  only  two  symboK. 
and  that  these  two  symbols  are  sufficient  to 
give  a  sufficiently  correct  value  for  the  most 
economic  diameter  of  pipe  under  a  wide  range 
of  conditions,  we  can  not  fail  to  be  impressed 
with  the  truth  of  the  generalization  that  com- 
plexity of  process  does  not  necessarily  involve 
complexity  of  result.  The  "complexity"  of  the 
algebraic  processes  is,  in  this  case,  not  one 
that  need  alarm  even  the  reader  who  has  be- 
come accustomed  to  "fi.ght  shy"  of  symbols. 

In  our  issue  of  Jan.  4  we  asked  our  readers 
not  to  look  askance  upon  the  solution  of  a 
certain  problem  in  bridge  economics  on  ac- 
count of  the  use  there  made  of  differential 
calculus  in  deriving  a  minimum  cost.  We  re- 
peat the  suggestion  that  every  engineer  should 
brush  up  on  the  differential  calculus,  for  it  is 
an  aeroplane  compared  with  an  ox  cart  in  its 
swiftness.  And,  carrying  the  simile  a  step 
farther,  the  aeroplane  is  perhaps  a  dangerous 
mode  of  travel  if  one  is  not  somewhat  skilled 
in  its  use.  On  the  other  hand,  the  reader  is  in 
the  position  of  a  spectator  rather  than  of  a 
performer,  in  this  particular  case,  and  risks 
no  harm  to  himself  in  the  flight,  whereas  he 
gains  a  message  of  great  value  that  cottld 
scarcely  be  delivered  to  him  at  all  by  o.x  cart 
transportation. 

In  fine,  by  the  wings  of  calculus  we  can  fly 
to  a  general  formula  and  secure  it  with  cer- 
tainty, whereas  if  limited  to  the  speed  of  oxen 
we  should  not  essay  to  go  at  all. 

In  the  preface  to  his  great  work  on  Railway 
Location,  Wellington  says: 

The  mathematical  form  of  discussion  has  been 
intentionally  avoided,  first,  because  the  book  has 
tieen  written  for  practical  men  as  well  as  for 
students,  and  mathematical  methods  are  apt  to 
repel  them:  and  secondly,  and  chiefly,  because 
mathematical  methods  of  solution  are  not  only 
inexpedient,  but  positively  dangerous  for  the 
class  of  problems  considered.  When  the  dif- 
ficulty of  a  problem  lies  only  in  finding  out  what 
follows  from  certain  fixed  premises,  matlie- 
matical  methods  furnish  invaluable  wings  for 
flying  over  intermediate  obstructions;  but  when- 
ever the  chief  difficulty  of  a  problem  lies  in  the 
multiplicity  and  dubiousness  of  the  premises 
themselves,  and  in  reconciling  them  with  each 
other,  there  is  no  safe  course  but  to  remain 
continuously  on  the  solid  ground  of  concrete 
fact. 

Doubtless  this  statement  meets  the  lirst- 
thought  approbation  of  most  civil  engineers, 
certainly  of  all  those  educated  in  the  old 
school  to  which  Wellington  belonged.  Never- 
theless not  only  do  we  not  agree  with  the 
statement,  but  to  us  it  seems  little  less  than 
defense  of  ignorance  of  mathematics.  What 
logic  is  there  in  ;iii  attack  upon  the  method.': 
of  mathematics  because  the  freiiii.ii's  demand 
careful  investigation?  Mathematics  is  a  sys- 
tem of  logic  applied  tr.  numbers  or  the  sym- 
bols that  designate  numbers.  In  some  form 
or  other,  every  engineer  must  use  mathematics. 
Hence  his  results  arc  certain  to  be  wrong  if 
his  premises  are  wrong,  no  matter  what  form 
of  mathematics  he  applies,  crude  or  elaborate. 


Wellington  solves  for  minimum  unit  costs  by 
an  o.x  cart  process  in  mathematics — namely : 
by  a  method  of  successive  substitutions  and 
:i]iproxiinations  in  the  effort  to  derive  a  mini- 
mum cost.  In  brief,  every  individual  economic 
problem  of  railway  location  is  solved  with 
much  greater  labor  than  is  really  required.  In- 
stead of  deriving  general  formulas  in  which 
substitutions  can  be  made,  Wellington  usually 
leaves  his  readers  in  a  jungle  of  data,  belabor- 
ing their  brains  in  the  effort  to  work  a  way 
out. 

Let  us  assume,  by  way  of  comparison,  that 
Newton  had  not  deduced  his  law  v  =  V2gh, 
for  velocity,  of  a  falling  body,  but  had  pro- 
vided us  merely  with  some  data  and  an  ox  cart 
method  of  applying  them  to  any  particular 
problem  where  .gravity  is  involved.  We  should 
then  find  ourselves  deep  in  the  intricacies  of 
formula  derivations,  the  substitution  of  con- 
stants, and  the  use  of  integral  calculus  every 
time  wc  might  attempt  a  solution  of  a  hy- 
draulic problem  of  any  difficulty,  in  precisely 
the  same  condition  that  we  now  find  ourselves 
in  attempting  to  solve  any  rather  difficult 
lirobleni  in  engineering  economics,  such  as 
those  that  Wellington  discusses. 

The  time  surely  has  come  wdien  civil  engi- 
neering writers  should  cease  railing  at  mathe- 
matics in  the  fashion  that  has  been  so  popular 
in  ,\merica  for  the  last  fifty  years,  Traut- 
wine  was  among  the  first  author  to  start  the 
fashion,  for  his  first  preface  carries  this  ab- 
surdity : 

Comparatively  few  engineers  are  good  mathe- 
maticians; and  in  the  writer's  opinion,  it  is 
fortunate  that  sucli  is  the  case;  for  nature 
rarely  combines  high  mathematical  talent  with 
that  of  practical  tact,  and  observation  of  out- 
ward things  so  essential  to  a  successful 
engineer. 

High  mathematical  talent  is  not  absolutely 
essential  to  an  engineer,  but  its  possessor  is 
unquestionably  the  better  engineer  for  having 
It.  Else  it  were  equivalent  to  saying  that  a 
mastery  of  mathematical  logic  makes  a  man  a 
poor  engineer.  Conceding  that  many  mathe- 
maticians have  no  inclination  to  apply  their 
mathematics  to  engineering  problems,  but  take 
greater  pleasure  in  problems  of  another  nature, 
we  still  fail  to  find  reason  for  regarding  the 
possessor  of  mathematical  skill  as  being  likely 
to  fail  as  an  engineer. 

Moderate  mathematical  talent  is  probably 
the  asset  of  nearly  every  engineer  of  any 
ability.  If  the  talent  has  not  been  cultivated 
or  has  been  allowed  to  become  more  or  less 
atrophied  through  disuse,  it  is  a  pity  and  not  a 
reason  for  belittling  mathematical  talent  in 
engineers. 

We  show  in  this  issue  how  a  problem  in  en- 
gineering economics,  which  is  every  whit  as 
complex  as  the  ordinary  economic  problem  in 
railway  location,  can  be  solved  by  mathematics 
and  solved  in  such  a  way  as  to  make  it  un- 
necessary for  an  engineer  to  plod  through  the 
entire  process  every  time  a  similar  problem 
arises. 

In  subsequent  issues  we  shall  apply  the  same 
general  method  of  attack  to  problems  in  rail- 
way economics,  and  we  shall  show  how  im- 
measurably superior  the  deduction  of  general 
formulas  and  laws  is  to  the  methods  of  Well- 
ington wherein  a  mountain  must  be  climbed 
every  time  one  wishes  to  see  the  sun  come  up. 


The  Danger  of  Over  Plant-Equipment 

of  Construction  Work. 

.\  coiiiiuon  cliargc  made  by  engineers  against 
ccmtractors  is  thai  they  under-equip  their  work 
with  construction  plant.  Contractors,  on  the 
other  hand,  accuse  engineers  of  a  leaning 
loward  extravagance  in  plant  equipment 
N'cither  complaint  is  generally  true  although 
both  arc  doubtless  true  in  chosen  cases.  Be- 
cause, perhaps,  engineers  are  more  likely  to 
[lublish  their  opinions  than  arc  contractors,  the 
more  familiar  charge  is  that  of  under-equip- 
ment  of  work  with  construction  plant.  Mani- 
festly lack  of  adequate  plant  may  be  the 
cause  of  loss  of  money  in  construction  work, 
but  quite  as  certainly  also  money  may  be  lost 
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by   too  elaborate   and   expensive   plant   equip- 
ment.   The  last  truth  is  as  great  as  the  lirst. 

In  the  second  instalment  of  the  article  on  the 
construction  of  the  Springfield,  Mass.,  water 
purification  works,  which  is  published  else- 
where in  this  issue,  the  contractor  mentions 
two  instances  where  too  elaborate  plant  lost 
money  for  him.  In  the  first  instance  a  large 
combination  crushing  and  mixing  plant  was 
installed.  Considered  merely  as  a  plant  of  its 
kind,  this  plant,  as  will  be  seen  from  the 
plans  on  another  page,  was  of  decidedly  neat 
and  effective  design.  To  the  ordinary  observ- 
er it  would  have  given  distinct  "side"  to  the 
job.  Even  the  majority  of  engineers,  we  shall 
venture  to  assert,  would  have  regarded  it  ap- 
provingly as  evidencing  the  "enterprise"  of  the 
contractor  handling  the  work.  Now  as  a  mat- 
ter of  fact,  as  the  contractor  points  out  in 
the  article  mentioned,  a  gravel  screen  at  the 
pit,  a  small  isolated  crusher  and  one  or  two 
half -yard  mixers  on  the  work  would  have  been 
a  far  more  efficient  plant.  The  exact  figures 
are  presented  in  detail  in  the  article  and  we 
suggest  that  the  reader  study  them. 

In  the  second  instance  an  over-supply  of 
forms  was  provided.  The  contractor  esti- 
mates that  half  the  supply  would  have  been 
ample  for  the  work.  He  also  shows  that  the 
over-supply  cost  him  87  cts.  a  cu.  yd.  of  con- 
crete which  lie  might  have  added  to  his  prof- 
its. 

These  two  examples  of  over  plant  equip- 
ment are  not  unique  though  it  is  seldom  that 
we  get  so  clearly  the  cost  of  such  mistakes. 
In  our  issue  of  Nov.  23,  1910,  we  described  the 
work  of  an  elaborate  bridge  conveyor  excavat- 
or on  the  New  York  Barge  Canal.  This  ma- 
chine had  something  like  a  possible  million 
cubic  yards  of  excavation  tliat  it  could  handle 
and  its  cost  was  about  $175,000  complete. 
Briefly  the  first  cost  of  the  machine  put  a 
charge  of  17%  cts.  per  cu.  yd.  on  the  excava- 
tion before  a  single  cubic  yard  was  e.xcavated. 
Again  in  our  issue  of  Dec.  7.  1910,  we  de- 
scribed a  portable  concrete  mi.xing  and  han- 
dling plant  for  the  Catskill  .Aqueduct.  This 
plant  had  a  possible  30,000  cu.  yds.  of  con- 
crete to  mix  and  place  and  its  first  cost  and 
cost  of  remodeling  it  were  some  $40,000  or  a 
charge  of  $1.34  per  cubic  yard  of  concrete.  As 
devices  for  these  particular  purposes  both  of 
these  machines  were  reasonably  efficient  just 
as  was  the  crushing  and  mixing  plant  de- 
scribed in  another  column,  but  they  were  just 
as  clearly  over  elaborate  and  uneconomical. 

There  is  in  construction  work  quite  as  pres- 
ent a  danger  of  over  equipping  a  job  with 
plant  as  there  is  of  under  equipping  it.  There 
is  in  nearly  any  construction  work  always  a 
limiting  factor,  independent  of  the  plant,  which 
controls  the  plant's  output.  The  ability  to 
place  only  1-50  cu.  yds.  of  concrete  per  day  in 
the  filter  structure  was  the  limiting  factor  for 
the  crushing  and  mixing  plant  being  consid- 
ered. This  plant  could  readily  turn  out  600  cu. 
yds.  of  concrete  per  day;  conditions  entirely 
independent  of  the  plant  limited  its  output  to 
one-fourth  its  capacity ;  the  excess  three-quar- 
ters of  capacity  was  an  expense  to  no  pur- 
pose. Incidentally  it  may  be  noticed  that  the 
first  cost,  $9,500,  of  the  crushing  and  mixing 
plant  laid  a  charge  of  73  cts.  per  cu.  yd.  on 
the  18,000  cu.  yds.  of  concrete  in  the  work. 

There  is  another  point,  which  is  worth 
bearing  in  mind,  which  is  mentioned  by  the 
contractor  in  connection  with  this  crushing 
and  mixing  plant.  The  several  operations — 
screening,  crushing,  conveying  and  mixing — 
of  this  plant  were  interdependent.  A  break  down 
in  any  part  of  the  plant  stopped  all  operations. 
In  summing  up  his  experience  with  the 
crushing  and  mixing  plant  for  the  Springfield 
filters,  the  contractor  lays  down  a  rule  to 
which  in  conclusion  we  call  attention.    It  is: 

A  safe  rule  to  follow  in  such  matters  when 
economy  is  desired  is  to  select  the  very  sim- 
plest mechanical  arrangement  of  plant  that  will 
produce  the  required  daily  output  and  in  general 
to  avoid  elaborate  installations  unless  the  re- 
quirements of  progress  demand  outputs  beyond 
the  capacil>'   of  the  simple  methods. 


Removing  Snow  from  Roads  and 
Streets  by  Spreading  Coal  or 
Earth  upon  the  Snow. 
It  has  long  been  the  practice  in  the  mining 
regions  of  the  Rocky  Mountains  to  spread 
charcoal  on  the  snow-covered  roads  in  the 
spring  of  the  year.  The  particles  of  charcoal 
"bite  into"  the  snow  at  an  astonishing  rate, 
and  cause  the  snow  on  a  road  to  disappear 
long  before  the  snow  elsewhere  is  gone.  The 
phenomenon  is  easily  explained  and  it  is  well 
worth  understanding,  because  this  use  of  a 
black  solid  to  remove  snow  is  one  that  has 
not  had  the  extensive  application  that  it  de- 
serves. 

The  sun  delivers  GOO  B,  T,  U.  (British 
thermal  units)  per  hour  to  each  square  foot 
of  surface,  when  shining  with  full  force  upon 
a  surface  that  is  perpendicular  to  the  sun's 
rays.  It  requires  142  R.  T.  U,  to  melt  a  pound 
of  snow,  or  ice,  at  30°.  Therefore,  if  all 
the  heat  of  an  overhead  sun  were  absorbed 
by  the  snow,  we  should  find  that  4.2  lbs.  of 
snow  had  been  melted  each  hour  on  each 
square  foot  of  the  earth's  surface.  for 
(i00-M42  =  4.2.  As  a  matter  of  fact,  con- 
siderably less  than  this  is  melted  even  during 
the  noon  hour  of  a  sprin.g  dav,  for  the  white 
surface  of  the  snow  reflects  a  large  percentage 
of  the  heat  radiated  from  the  sun.  We  know 
of  no  experiments  that  .show  exactly  what 
Iiercentage  of  heat  is  thus  reflected,  although 
it  would  be  a  very  simple  matter  to  conduct 
such   experiments. 

If  any  black  substance,  like  charcoal  or 
coal,  is  spread  upon  the  snow,  practically  all 
the  radiant  lieat  that  strikes  the  -black  sub- 
stance is  absorbed  by  it,  and  much  of  it  is 
then  transmitted  by  conduction  to  the  snow. 
If  the  entire  surface  of  the  snow  were  cov- 
ered with  a  thin  layer  of  black  substance  hav- 
ing a  fairly  good  conducting  power,  nearly 
all  the  sun's  heat  would  be  transmitted  to  the 
snow  beneath.  Peclet's  experiments  indicate 
that  about  %  B,  T.  U.  per  sq.  ft.  per  hour 
are  radiated  from  dull  (not  polished)  solids, 
per  degree  of  difference  in  temperature  be- 
tween the  solid  and  the  adjacent  air.  Since 
the  adjacent  air  would  have  a  temperature 
but  slightly  exceeding  the  temperature  of  a 
thin  solid  supported  by  melting  snow,  it  is 
clear  that  very  little  heat  would  be  radiated 
from  the  solid  to  the  air.  The  heat  lost  by 
the  solid  to  the  air  by  convection  or  other  air 
currents  would  be  correspondingly  small,  and 
in  still  air  it  would  be  even  less  than  the  heat 
lost  by  radiation.  However,  to  reduce  these 
two  sources  of  heat  loss,  the  black  solid 
should  be  as  thin  as  practicable  and  should 
he  as  good  a  heat  conductor  as  can  be  se- 
cured at  low  cost.  Small  particles  of  char- 
coal or  coal  seem  to  fill  these  conditions  verv 
well. 

If  the  entire  heat  of  the  sun,  000  B.  T,  U, 
per  sq.  ft,  per  hour,  were  transmitted  to  the 
snow,  we  have  seen  that  4,2  lbs,  of  snow 
would  be  melted  per  square  foot  per  hour. 
This  is  equivalent  to  a  layer  of  water  0,8  in. 
thick.  Since  fairly  compact  snow  weighs 
about  one-fourth  as  much  per  cubic  foot  as 
water,  it  would  follow  that  nearly  4  X  0,8 
=  3,2  ins,  of  compact  snow  would  be  melted 
per  hour  if  the  snow  were  completely  covered 
with  a  thin  layer  of  a  black  conducting  sub- 
stance. In  practice,  however,  no  "^uch  high 
degree  of  efficiency  is  attained  by  the  use  of 
charcoal  or  coal,  largely  because  there  are 
usually  quite  wide  spaces  between  the  par- 
ticles of  charcoal  or  coal  spread  upon  the 
snow. 

We  suggest  that  some  of  our  readers  will 
find  it  a  fruitful  line  of  experiment  to  deter- 
mine actually  how  rapidly  snow  can  be  melted 
in  this  manner.  By  filling  a  small  box  of  snow 
of  known  weight,  and  sprinkling  the  surface 
with  coal  dust,  or  dark  colored  earth,  expos- 
ure to  the  sun  for  a  few  hours  will  determine 
the  melting  effect.  It  is  desirable  that  the 
layer  of  snow  be  thin,  and  that  the  snow 
water  be  drained  away  as  rapidly  as  formed. 
Other  conditions  for  successful  experiment- 
ing will  occur  to  any  one  who  gives  the  mat- 
ter thought. 

It  occurs  to  us  that  in  removing  snow  from 


country  roads  in  the  late  Winter  and  Spring 
of  the  year,  it  would  be  wise  first  to  spread 
coal  or  charcoal  dust  over  the  ditches,  the 
object  being  to  remove  the  snow  first  from 
the  channels  that  are  to  conduct  away  the 
snow  water  from  the  road  surface.  Subse- 
quently a  treatment  of  the  rest  of  the  road 
with  coal,  charcoal  dust,  or  earth,  would  re- 
sult in  clearing  the  roadway  without  causing  a 
mass  of  slush  to  accumulate  upon  it. 

Suggestion  has  been  made  that  salt  be  used 
to  thaw  snow  on  roads,  but  it  takes  but  a 
little  calculation  to  ascertain  that  the  cost  of 
any    such    method   is   prohibitive. 

Assuming  that  solid  coal  weighs  80  lbs  per 
cu.  ft.,  a  layer  of  solid  coal  a  mile  long,  30 
ft.  wide  and  a  thirty-second  of  an  inch  thick 
would  weigh  nearly  15  tons.  However,  no 
such  amount  is,  needed  for  it  is  neither  essen- 
tial that  the  particles  be  in  contact  or  that  they 
average  a  thickness  of  1-32  in.  Probably  3  to 
5  tons  of  coal  dust  per  mile  of  road  would 
serve  the  desired  purpose.  In  many  localities 
coal  dust  can  be  secured  for  the  mere  cost 
of  hauling  it  away.  In  other  localities  it 
might  be  practicable  to  store  earth  or  sand 
to  be  used  for  the  same  purpose.  In  that  event 
it  would  probably  be  necessary  either  to  store 
the  earth  tmder  cover  or  to  pile  it  over  stove- 
pipes that  could  be  used  as  flues  in  thawing 
and  drying  the  earth  preparatory  to  spread- 
ing it  over  the  snow. 

Snow  can  be  cheaply  pushed  to  the  side  of  a 
road  by  snow  plows,  or  by  leveling  scrapers, 
or  by  road  machines,  provided  the  snow  is 
freshly  fallen  and  has  not  become  consolidat- 
ed under  traffic.  The  trouble  usually  is  that 
the  snow  becomes  packed  solid  before 
mechanical  means  of  removing  it  can  be  ap- 
plied. Furthermore,  merely  pushing  the  snow 
into  the  ditches  of  a  road  does  not  remove 
the  trouble,  for  the  ditches  thus  become 
(lodged,  and  the  melted  snow  is  forced  to  col- 
lect in  the  roadway.  Possibly  a  combination 
of  the  use  of  coal  dust  or  earth  to  melt  the 
snow  over  the  ditches,  with  the  use  of  snow 
plows  or  scrapers  to  push  the  snow  from  the 
roadway  into  "winrows"  along  side  the  open 
ditches,  inight  prove  to  be  the  most  economic 
;md  expeditious  method  of  clearing  snow  from 
a  road. 

The  problem  of  economic  and  expeditious 
snow  removal  from  roads  is  one  worthy  of 
the  serious  study  of  every  highway  engineer 
in  the  northern  part  of  Aiperica,  and  with 
the  increased  use  of  motor  vehicles  the  prob- 
lem will  become  even  more  important  than  it 
now  is. 


.Among  the  commercial  motor  vehicles  that 
will  be  exhibited  at  Chicago  Feb,  6  to  11  under 
the  auspices  of  the  National  .Association  _ of 
,Automobile  Manufacturers  is  a  coinbination 
farm  tractor  and  truck  of  three  tons  load  ca- 
pacity. This  machine  is  used  for  all  sorts  of 
work  on  the  farm.  It  hauls  .eang  plows; 
pulls  two  ordinary  14-ft.  harrows  :  hauls_ thresh- 
ing machines  into  the  field  and  then  drives  the 
belt  to  operate  them.  It  furnishes  power  to 
run  a  circular  saw  to  cut  fire  wood,  drags  a 
road  scraper,  hauls  loads  of  three  and  a  half 
tons  of  grain,  hay  or  other  farm  products  to 
the  railroad  and  carries  back  loads  of  ma- 
chinery, household  goods  or  sunnlies  from  the 
stores.  The  tractor-truck  is  driven  by  a  36- 
h.  p.  gasoline  engine.  It  is  provided  with  a 
pulley  at  the  front  from  which  a  belt  can 
be  rim  to  operate  all  kinds  of  heavy  farm 
machinery,  thus  making  the  truck  a  portable 
power  plant.  Instead  of  the  usual  rubber  tires, 
the  tractor  has  steel  tires  that  are  perforated 
and  filled  with  2-in.  cylindrical  hardwood 
blocks.  For  use  in  the  field  where  great  pull- 
ing ability  is  required,  there  is  a  special  at- 
tachment for  the  rear  wheels  which  has 
broad  steel  blades  so  designed  that  they  dig 
deep  info  the  earth  as  the  wheels  revolve  bttt 
automatically  fold  up  when  the  tractor  is 
driven  on  hard  roads.  There  are  also  differ- 
ent body  attachments  permitting  quick  changes 
to  be  rnade  from  an  open  platform  to  hay 
rack,  stock  rack,  grain  lank  and  dray  stake 
types  of  body  for  hauling  different  kinds  of 
loads. 
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A   Comparison  of  the   Initial   Cost   of 
Concrete  and  Wood  Piling. 

BY    PHILIP    .1.    KEALY.* 

When,  in  the  construction  of  any  large 
tiuilding  structure,  an  investigation  of  the 
foundation  site  has  shown  that  piling  will 
have  to  be  used,  the  engineer  or  architect  is 
immediately  confronted  with  the  advisability 
of  selecting  either  of  two  types,  wood  or 
■concrete. 

In  this  selection  of  the  kind  of  piling  many 
things  will  undoubtedly  be  considered  by  the 
engineer,  such  as  the  permanency  of  the  con- 
crete piling,  the  ability  of  securing  a  perfect 
bond  between  the  pile  and  the  foundation 
piers  of  footing,  and  the  additional  loading 
which  a  concrete  pile  will  safely  carry  com- 
pared to  a  wood  pile.  Also,  since  concrete 
piling  is  comparatively  new,  the  engineer  will 
probably  consult  with  the  agents  of  a  concrete 
pile,  who,  feeling  that  the  burden  of  the  proof 
is  in  them,  will  bring  fortli  many  additional 
arguments  as  to  why  concrete  piling  should 
be  used  and  why  wood  piling  should  not  be 
considered.  They  will  show  that  wood  piling 
is  only  safe  from  decay  when  below  the 
ground  water  line,  necessitating  considerable 
excavation  and  extra  concrete  in  the  piers  to 
"bring  the  work  up  to  the  grade  of  the  top  of 
concrete  piles,  which  of  course  can  be  left  pro- 
truding if  desired.  Then  it  will  be  proven 
that  by  the  constant  lowering  of  sewer  grades 
in  many  of  the  cities,  this  ground  water  line 
is  being  lowered  with  the  result  that  pile  foun- 
dations which  were  all  right  a  year  ago  may 
be  unsafe  and  dangerous  today,  and  an  ex- 
pensive rebuilding  of  them  becomes  neces- 
sary. Many  other  arguments  favoring  the  use 
'Of  the  concrete  pile  will  be  brought  out,  but 
Mr.  x^rchitect  interrupts  to  ask  what  the  pil- 
ing will  cost  his  client.  The  answer  in  all 
probability  is  that  the  concrete  piles  will  cost 
about  $1  per  foot  in  place,  while  timber  piles 
■can  be  secured  at  a  price  varying  from  22  to 
■30  cts.  per  foot  driven.  At  once  the, favorable 
impression  created  by  the  concrete  pile  assents 
begins  to  vaporize,  the  owner  is  consulted  and 
nine  chances  to  ten  he  wants  to  economize  in 
every  way  possible,  so  that  when  assured  by 
bis  engineer  that  the  wood  piles  are  safe,  he 
decides  that  the  concrete  piles  are  an  e.xpensive 
luxury  and  the  former  are  driven.  In  vain  the 
concrete  pile  engineer  shows  that  while  the 
initial  cost  may  be  more,  the  investment  is 
permanent  and  no  depreciation  takes  place,  and 
that  less  feet  of  concrete  piling  will  be  re- 
•quired  to  support  the  same  load  than  will  of 
timber.  The  difference  in  initial  cost  is  a  dis- 
paragement too  great  to  overcome. 

It  is  to  show  the  fallacy  of  the  conclusion 
arrived  at  by  the  architect  and  owner  in  the 
above  paragraph  that  this  article  is  written 
and  to  prove  that  even  on  the  prices  quoted  the 
first  cost  of  the  concrete  piling  will  be  less 
■expensive  in  many  cases.  The  cost  data  here- 
inafter given  were  carefully  collected.  The 
>conditions  under  which  the  work  was  prose- 
cuted were  most  favorable  and  the  unit  prices 
■are  quite  reasonable. 

In  the  erection  of  a  large  industrial  shop  in 
the  Chicago  district  during  the  summer  of 
1910,  a  pile  foundation  was  necessary  and 
the  question  as  to  the  kind  of  piling  arose. 
The  building  site  was  on  filled  ground,  near  a 
river,  with  the  ground  water  line  approxi- 
mately 14  ft.  below  grade,  and  the  piling  de- 
pended largely  on  skin  friction  for  bearing 
power. 

.'\  proposal  was  made  to  furnish  concrete 
piles  at  $1  per  ft.  but  wood  piles  were  selected 
because  they  could  be  secured  at  2.3%  cts. 
per  ft.  in  place.  The  piles  were  designed  to 
■carry  20  tons  each  and  the  number  of  piles 
varied  from  4  to  9  under  each  pier.  The  con- 
tractor was  allowed  12  cts.  per  ft.  for  each 
foot   followed. 


Dnving.^Thc    following    is    the    cost    data 
nn  the  pile  tlriving  opcr.-ition  ; 
Tot.-il    piles    driven,    apprnximately. . .  .    1,250 
lotal  linear  ft.   driven,   appnixiinately.JO.OOO 
Total  linear  I't.  followed,  oppro.ximate- 

l.v     c.OOO 

Aetual    fiost    of   pile    (to    eoiiipuiiy)   per 

toot    driven    ;;5.15  cts. 

.\ctual    co.st   of  one   pile    (drivciii .n0.21 

I  lie  piles  were  driven  ilnring  July  and 
.August. 

Sazviiiii  Off  Heads.— Ihr  piles  were  cut 
with  a  cross  cut  saw  about  -I  ft.  long  worked 
by  two  men  who  received  ^o  cts.  per  hour  each. 
The  heads  were  hoisted  out  by  a  three-leg 
derrick  and  single  block,  six  men  being  re- 
quired to  hoist  up  and  dispose  of  them. 
These  laborers  received  2.5  cts.  per  hour.  Wa- 
ter existed  in  many  of  the  holes  which  varied 
from  12  to  lo  ft.  in  depth.  The  average  cost 
to  cut  off  each  head,  get  it  out  of  the  hole 
and  dispose  of  it  was  .38  cts.  The  unit  cost 
\aried  from   17V^  cts.  to  $1.35. 

Excavation. — The  cost  per  cubic  yard  for 
excavation  was  $2.  which  price  included  back- 
fdling.  The  pier  holes  were  in  many  in- 
stances full  of  water,  entailing  pumping, 
sheeting  was  necessary  to  prevent  caving,  dou- 
ble and  triple  casting  of  dirt  was  frequently 
required  and  much  of  the  material  handled 
was  slush,  so  that  the  price  per  yard  was  not 
excessive.  The  atnount  of  excavation  required 
for  various  size  piers  and  the  cost  per  pile 
was  as  follows  : 

4  piles  6x6x14.5  =  19.3   cu.    yds.   at   5-  =  $3S.(;0,    or 

.?9.G5   per   pile. 
a  piles  6.5x6.6x14.5  =  22.7   cu.    yd.s.   at  $2  =  $45-!«i, 

or    J9.08    per    pile. 
7  piles   7x7x14.5  =  26.3   cu.   yds.   at   $2  =  $52.60,   or 

$7.51   per  pile. 
9  piles   7.5x7.5x14.5  =  30.2   cu.   yds.   at  $2  =  .■560.40, 

or    .56.71    per   pile. 

The  majority  of  the  piers  rested  on  the 
smaller  number  of  piles  so  that  the  average 
cost  of  e.xcavation  per  pile  was  $8.(11. 

Concrete  Caps  and  Piers. — The  co^t  of  the 
concrete  work  in  the  piers  was  $-5.40  per  cu. 
yd.,  the  contractor  furnishing  all  materials 
and  forms.  From  the  detail  drawings  the 
cubical  contents  of  the  piers  are  found  to  be 
as  follows  :  4  pile,  0.3  cu.  yds.  ;  ■">  pile,  G.8  cu. 
yds.;  7  pile,  8.0  cu.  yds.;  and  9  pile,  8.7  cu. 
yds.  At  $•0.40  per  yd.  the  cost  of  the  concrete 
work  in  place  was  as  follows : 
4  pile   6.3   cu.    yds.   at   $5.40  =  $34.02,   or  $8.50   per 

yds.    at   $5.40  =  $36.72.   or   $7.34   per 


pile. 

pile   6.S  cu. 

pile. 

pile   S.O  cu. 

pile. 

pile  S.7    cu. 

pile. 


yds.   at  $5.40  ■- 
yds.   at  $5.40 


=  $43,20.   or  $6.17   per 
:  $40.  DS.   or  $5.22   per 


The  average  price  per  pile  for  the  concrete 
cap  and  the  pier  from  cap  to  footing  grade, 
was  $7.15. 

Rccapitulatiun.—FTom  the   foregoing  figures 
the  following  table  summarizing  the  cost  of ,  a 
pile  in  the  various  size  piers  is  obtained: 
Cost  Fertile. 


5  pile. 


$10,21 
0.3S 


'  pile.  9  pile. 


:!hicago,   111. 


Item.  4  pile. 

Driving  and  follow- 
ing      $10.21 

Sawing    heads    0.38 

Excavating  and 
backfill     9. 

Concrete    8.50: 


Cost    of    completed 

pier    .....$114.98  $136.05  $169. S9  $202. 6.S 

Concrete  Piles.  —  Numerous  tests  have 
shown  that  where  the  loadini;  is  supported  by 
skin  friction,  a  short  tapering  concrete  pile 
will  sustain  as  great  or  greater  a  load  than  a 
long  wood  pile"  and  for  that  reason  it  was 
proposed  to  use  24  ft.  piles  on  this  work  had 
concrete  piles  been  selected.  In  tests_  made 
in  just  such  soil  conditions  as  existed  in  this 
case,  it  was  deinonstratcd  that  the  concrete 
piles  could  stand  from  two  to  three  times  the 
loading,  without  settlement,  that  the  wood 
piles  could  carry,  but  in  order  to  be  conserva- 
tive -50  per  cent  greater  loading  is  assumed  for 


a  comparative  basis  of  cost.  The  cost  of  a 
4  pile  cluster  (assuming  same  loading  as  on 
wood  piles)   of  concrete  piles  would  be: 

Piling.   4  at  $24 $  96.00 

E.xcavation  for  cap  at  2  cu.  yds.  at  $1.00  2.00 
Concrete  in  cap  2  cu.  yds.  at  $5.40 10.80 


S10S.80 

.Assuming  50  per  cent  greater  bearing  power, 
piles  to  be  driven  on  2  ft.  centers,  the  cost  of 
a  4  pile  cluster  would  have  been  : 

Piles,   3   at   $24.00 $72.00 

Excavation,  2  cu.  yds.  at  $1.00 2.00 

Concret  cap,  2  at  $5.40 10.80 


$84.80 

This  is  a  saving  of  approximately  2G.5  per 
cent  of  the  initial  cost  of  the  wood  piles.  Upon 
the  same  premises,  the  cost  of  the  different 
size  piers  would  have  been  as  follows : 

COST  OF  CONCRETE  PILE  PIERS. 
Xumber  of  wood  piles.     4  5  7  9 

Cost  of  concrete  piles. $72.00  $  96.00  $120.00  $144.00 
Cost  of  excavation. . ..  2.00  2.00  3.00  3.00 
Cost  of  cap 10.80      10.80      16.20      16.20 

Total  cost  $84.80  $108.80  $139.20  $163.20 

A  comparison  of  the  cost  of  the  complete 
wood  pile  piers  necessary  to  take  care  of  the 
same  loading,  with  the  concrete  piles  and  the 
per  cent  saving  in  initial  cost  in  favor  of  the 
latter  is  shown  in  the  following  table: 

SIZE    OF    WOOD    PILE    PIERS. 

4-pile.       5-pile.       7-pile.  9-pile. 

Concrete    S4.4u         lOS.SO         139.20  163.20 

Wood    114.98         135.05         159.89  202.68 

Per  cent  saving 

in  initial  cost.   26.4             19.45           18.1  19.5 

It  is  evident  from  the  above  figures  that  a 
saving  of  over  20  per  cent  of  the  initial  cost 
of  the  foundation  work  would  have  been  ef- 
fected by  the  use  of  concrete  piles,  under  the 
conditions  which  existed  on  this  job.  This 
saving  is  brought  about  by  avoidance  of  ex- 
pensive excavation  and  deep  concrete  piers 
necessitated  by  the  wood  piling  and  would  be 
approximately  the  same  percentage  in  the  nine- 
pile  cluster,  as  it  is  in  the  four-pile. 

On  further  analysis,  it  would  appear  that 
where  the  ground-water  line  is  8  ft.  or  more 
lielow  grade,  the  initial  cost  of  the  foundation 
work  below  grade  would  be  less  if  concrete 
piles  were  selected  in  preference  to  wood,  al- 
though the  cost  of  concrete  piles  would  be  $1 
per  foot  and  wood  piles  25  cts.  per  foot 
driven. 


Tests    to    Determine    the     Values     of 
Clay  and  Reground  Cement  for 
Securing  Impermeable  Con- 
crete.* 

The  work  was  to  investigate  the  value  of  re- 
ground  cement  and  clay  as  waterproofing  ma- 
terials in  cement  mortars  and  concrete. 

Cement. — Northwestern  States  Portland  ce- 
ment was  used.  Tested  in  the  laboratory  it 
w-as  found  to  conform  to  the  specifications  of 
the  American  Society  for  Testing  Materials. 

Reground  Cement. — The  reground  cement 
was  made  from  the  ordinary  factory  product 
by  grinding  it  for  14  hours  in  a  ball  mill,  in 
the  cement  laboratory.  About  10  lbs.  were  put 
in  each  cylinder  at  a  grinding.  The  average 
fineness  of  the  three  grindings  made  was  D8.5 
per  cent  passing  a  No.  200  sieve. 

Sand. — The  sand  used  was  obtained  from  a 
pit  near  the  college,  all  being  used  which 
passed  a  No.  8  sieve.  The  sand  analysis  was 
as  follows : 

Retained  on  No.  8  sieve  27.75  per  cent. 
Retained  on  No.  20  sieve  22.66  per  cent. 
Retained  on  No.  30  sieve  12. .15  per  cent. 
Retained  on  No.  50  sieve  27.75  per  cent. 
Retained  on  No.  100  sieve  7.20  per  cent. 
Retained  on  No.  200  sieve  0.72  per  cent. 
Passed  No.  200  sieve  1.44  per  cent. 
Total 99.87  per  cent. 

•Condensed  from  Bulletin  No.  V.  Iowa  State 
College.  Ent^ineering  Experiment  Station.  Ames, 
Iowa.     By  0.  L.  Huffman  and  E,  S.  Fowler. 
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The  voids  were  30  per  cent.  The  amount 
of  clay  was  3.5  per  cent. 

Clay. — ^The  clay  used  was  of  good  quality, 
free  from  sand.  It  was  dried  at  a  low  heat 
for  24  hours  and  was  then  ground  until  08 
per  cent  passed  a  No.  200  sieve. 

Stone. — The  stone  used  was  a  good  quality 
Iowa  limestone,  broken  to  pass  a  1..")  inch  ring. 
All  dust  passing  a  No.  8  sieve  was  removed. 

Mixtures. — The  mixtures  used  were  as  fol- 
lows :  1  common  cement  to  2  sand ;  1  re- 
ground  cement  to  2  sand ;  0.i>  conunon  cement 
to  .1  clay  to  1  sand ;  0.85  common  cement  to 
.15  clay  to  2  sand ;  1  common  cement  to  3 
sand ;  1  reground  cement  to  3  sand ;  0.9  com- 
mon cement  to  .1  clay  to  3  sand;  0.5  common 
cement  to  .15  clay  to  3  sand ;  1  common  ce- 
ment to  2  sand  and  4  broken  stone;  1  re- 
ground  cement  to  2  sand  and  4  broken  stone ; 
0.9  common  cement  and  .1  clay  to  2  sand  and 
4  broken  stone;  0.8.">  common  cement  and  .15 
clay  to  2  sand  and  4  broken  stone ;  1  common 
cement  to  3  sand  and  5  broken  stone,  and  1 
reground  cement  to  3  sand  and  5  broken 
stone.  In  the  mixtures  of  clay  and  common 
cement,  the  clay  replaced  part  of  the  cement. 

Mixing. — Proportioning  was  by  weight.  The 
mixing  was  done  by  hand ;  as  nearly  as  possi- 


tlic  mains  being  about  (JO  lbs.  per  sq.  in.  The 
water  was  started  at  30  lbs.  per  sq.  in.  and  at 
the  end  of  (J  hours  was  increased  to  40  lbs. 
.•\fter  1()  hours  at  40  it  was  increased  to  li(> 
lbs.  and  this  pressure  was  maintained  from  7 
to  22  hours  in  the  initial  tests.  Nearly  all  of 
the  specimens  wore  broken  open  at  the  end  of 
tests  and  tlie  penetration  of  water,  or  moisture 
line,   observed. 

For  the  tension  test  briquettes  of  standard 
size  were  made  and  tested  in  a  I'airbanks 
Standard  Testing  machine.  The  briquettes 
were  made  along  with  the  specimens  for  the 
pressure  test,  and  from  the  same  material. 
They  were  all  stored  in  moist  air  for  21  hours 
and  then  put  under  water.  The  object  of  this 
lest  was  to  compare  the  strength  of  the  differ- 
ent   mixtures. 

In  the  absorption  tests  the  specimens  were 
cubes  3x3x5  ins.  made  from  the  same  mix- 
tures as  the  pressure  specimens.  They  were 
allowed  to  set  in  dry  air  for  one  week,  then 
weighed  and  stored  under  water  for  90  days. 
They  were  then  removed,  wiped  dry,  and  re- 
weighed  and  the  percentage  of  absorption  de- 
termined. 

In  the  pressure  test  no  measurement  of  the 
water  passing  the  material  in  the  30  day  test 
was  made,  but  in  the  40  and  60  day  specimens 
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Details  of  Test   Pieces  and   Molds  for   Determining    Impermeability   of   Concrete. 


ble  imitating  actual  operations  as  practiced  in 
the  field.  In  the  case  of  the  clay  it  was  first 
mixed  with  the  cement  and  then  with  the  sand 
and  broken  stone.  In  filling  the  forms  the 
material  was  well  tamped  to  make  as  dense  a 
mixture  as  possible.  The  test  specimens  were 
made  by  filling  forms  of  corrugated  galvanized 
iron,  each  in  shape  the  frustruni  of  a  cone;  4 
ins.  in  diameter  at  the  larger  end  and  3%  ins. 
at  the  other.  These  were  filled  to  within  1  in. 
of  the  larger  end.  Two  sizes  of  test  pieces 
were  used — 6  and  3  inches  thick — and  three 
specimens  of  each  size  for  each  mixture  were 
made,  making  84  specimens  all  told. 

The  tests  were  divided  into  three  series 
with  regard  to  age ;  viz. :  30,  40  and  60  day 
specimens.  One  6-in.  and  one  3-in.  specimen 
were  used  for  each  test.  The  specimens  were 
all  tested  under  pressure  by  being  clamped  on 
to  a  cast  iron  head,  as  shown  by  Fig.  1, 
through  which  the  water  was  conducted  by  a 
%-in.  pipe,  connected  to  an  inlet  pipe  from 
the  college  pressure  mains.  The  connection 
between  the  test  piece  and  the  cast-iron  head 
was  made  water-tight  by  means  of  a  rubber 
gasket  placed  in  a  groove  in  the  head.  The 
pressure  was  read  bv  a  pressure-gage  attached 
to  the  inlet  pipe;  the  maximum  pressure  fmni 


and  all  special  tests,  the  water  was  caught  in 
pans  and  measured.  In  the  initial  tests  the 
rate  of  drip  per  hour  was  noted  while  in  the 
special  tests  the  total  amount  was  measured. 
The  tops  of  all  specimens  in  the  pressure  test 
were  kept  filled  with  water  to  prevent  any 
tendency  of  the  material  to  shrink  away  from 
the  forms.  In  fastening  the  specimens  on  the 
testing  apparatus  tlie  water  was  allowed  to 
force  out  the  air  in  the  top  of  the  form  before 
the  final  clamping  to  the  rubber  gasket,  as  it 
was  noticed  that  otherwise  the  air  confined 
between  the  pressure  face  of  the  specimen  and 
the  cast-iron  head  would  be  forced  out 
through  the  concrete. 

Mortars. — In  the  1 :2  mixtures  of  common 
cement  the  age  of  the  specimen  did  not  seem 
to  have  any  effect  on  the  permeability.  The 
30  day  and  60  day  specimens  were  reserved 
for  special  tests  but  the  40  day  specimens 
were  broken  and  found  quite  fully  saturated. 
The  special  tests  showed  up  well  but  when 
broken  were  also  found  badly  saturated.  The 
clay  specimens  improved  slightly  with  age,  but 
all  except  No.  35,  in  the  initial  and  special 
tests  were  largely  saturated.  No.  35  was  dry 
on  the  outer  face  during  the  entire  test  and 
passed  no  water,  but  was  wet  half  way  through 


when  broken.  .\s  a  whole  the  clay  specimens 
were  less  impermeable  than  the  specimens, 
with  connnon  cement  alone.  The  1 :2  mix- 
tures of  reground  cement  were  mucli  better 
than  the  clay  or  common  cement  mixtures. 
.•\ge  had  no  effect  on  the  reground  pieces  as 
the  30  day  specimens,  Nos.  15  and  1",  gave 
better  results  than  any  others.  Neither  of 
these  leaked  at  all  during  the  tests. 

The  1 :  3  common  cement  mortars  were  all 
liadly  saturated  in  every  case,  when  broken. 
The  10  per  cent  clay  mixtures  were  badly  wet 
and  in  most  cases  completely  saturated  when 
broken.  Age  seemed  to  have  no  effect  on 
these  mixtures.  On  an  average  these  specimens 
were  slightly  better  than  the  1 :3  common  cem- 
ent specimens.  TJie  15  per  cent  clay  mix- 
tures as  a  whole  were  a  failure.  No.  45  was 
the  only  o.ie  that  passed  no  water  in  the  spe- 
cial tests  but  when  Iiroken  it  was  found  to  be 
wet  to  within  2  inche.^  of  outer  face.  The 
reground  1  :3  mixtures  were  all  good  exam- 
ples of  impermeability.  Every  specimen,  when 
broken  showed  wetting  in  but  slightly. 

Concrete. — The  1 :2 :4  concrete  mixtures 
with  common  cement  either  leaked  badly  or 
were  found  to  be  completely  saturated  when 
broken.  The  1 :2 :4,  15  per  cent  clay  speci- 
mens became  wet  on  the  outer  than  those 
made  of  common  cement.  .\11  specimens 
leaked  badly  and  in  almost  every  case  were 
(.■ompletely  saturated  when  broken.  The  1:2: 
4.  15  per  cent  specimens  became  wet  on  the 
(inter  face  almost  as  soon  as  the  pressure  was 
applied  and  remained  so  during  the  entire 
test.  All  specimens  were  completely  saturated 
when  broken.  The  1  :2 :4  reground  cement 
>pecimens  showed  in  every  case  but  little  pene- 
tration of  water.  No.  .53  leaked  quite  badly 
at  the  beginning  of  the  test  but  when  broken 
it  was  found  to  be  dry  in  the  interior  and 
showed  that  the  leak  was  around  the  edge 
next  to  the  form ;  evidently  due  to  imperfect 
bond. 

The  1 :3  :5  common  cement  specimens  of  this 
mixture  all  leaked  badly  and  when  broken 
were  found  completely  saturated.  The  re- 
ground cement  specimens  of  this  mixture  were 
all  good  and  compared  favorably  with  the 
1  :2  :4  specimens  with  reground  cement. 

Remarks. — From  the  data  secured,  it  will 
be  noticed  that  leaking  took  place  in  a  great 
many  cases,  while  in  some  instances  the  amount 
of  leak  was  nil.  This  was  readily  explained 
when  the  specimens  were  broken.  The  leak 
in  some  cases  was  next  to  the  form,  due  to 
imperfect  bond  between  the  cement  and  iron, 
while  in  other  cases  the  leak  was  through  the 
edge  of  the  material,  apparently  due  to  a  less 
density  here  than  in  the  center ;  in  still  other 
instances  the  water  penetrated  through  the 
center  as  readily  as  through  the  edge.  Tak- 
ing into  consideration  the  outward  appearances 
during  the  test  and  the  appearance  of  the  in- 
terior when  broken,  there  was  little  difficulty 
in  drawing  conclusions  as  to  the  permeability 
of  the  different  mixtures. 

It  has  been  advocated  in  the  use  of  clay  as 
a  water-proofing  material,  that  it  unites  chem- 
ically with  the  other  materials  of  the  mortar 
or  concrete,  but  in  these  tests  the  clay  was 
washed  out  when  the  specimens  were  placed 
under  pressure,  showing  that  only  a  mechan- 
ical combination  had  been  produced.  All  clay 
specimens  when  broken  showed  very  poor 
bond ;  in  some  cases  there  was  a  noticeably 
honey-combed  condition.  In  all  these  speci- 
mens, it  was  also  noticed  that  leaking  in- 
creased with  time  under  pressure ;  in  some 
cases  becoming  so  great  as  to  necessitate  re- 
moval of  the  specimen.  These  conditions  are 
readily  explained  if  we  consider  the  clay  only 
mechanically  combined.  The  clay  in  this  case 
being  an  inert  material,  prevents  perfect  con- 
tact of  the  cement  with  the  sand  or  stone. 

Conclusions. — In  conclusion,  we  would  say 
that  the  mixtures,  using  commoh  cement  alone, 
were  all  failures  from  the  standpoint  of  im- 
permeabilitv.  except  the  1 :2  specimens,  Nos. 
7,  8,  10  and  12.  These  last  while  not  leaking, 
were  deeply  penetrated  by  the  water,  render- 
ing it  unsafe  to  recommend  them  where  im- 
permeability is  required. 

The  clay  instead  of  making  the  specirnen 
more    impervious    increased    the    permeability. 


January  25,   19 10. 


ENGINEERING-CONTRACTING 


99 


as  was  shown  by  both  the  pressure  and  ab- 
sorption tests.  It  is  our  belief,  therefore,  that 
sand  should  be  free  from  clay  to  obtain  the 
most  impermeable  mixture. 

The  specimens,  in  which  reground  cement 
was  used,  showed  up  well  in  all  three  tests. 
The  different  mixtures  gave  fairly  uniform 
results  and  it  was  not  difficult  to  see  their 
superiority  over  those  w-ith  common  cement 
and  clay. 

From  flie  results  obtained,  we  would  not 
hesitate  in  recommending  any  of  the  mixtures 
with  reground  cement  in  preference  to  those 
with  clay  or  common  cement.  Xot  alone  does 
reground  cement  make  a  better  waterproofing 
material,  but  it  also  increases  the  strength,  as 
was  shown  in  the  tensile  tests.  The  fact  that 
reground  cement  sets  more  quickly,  will  not, 
we  believe,  be  a  serious  hindrance  to  its  use. 
When  used  in  mortar  or  concrete  20  to  30 
minutes  were  required  for  it  to  set  which 
would  be  ample  time  for  goml  workmen  to 
mix  and  place  material. 


The    Effect   of    Electrolysis    on    Metal 
Embedded  in  Concrete.* 

Portland  cement  mortar  and  concrete  form 
an  excellent  protecting  cover  for  iron  and 
steel  under  ordinary  conditions,  but  when  con- 
crete has  steel  embedded  in  it  under  such  con- 
ditions that  there  are  electric  currents  passing 
through  the  steel  and  from  the  steel  to  the 
concrete,  there  is  set  up  a  corrosive  action  due 
to  electrolysis  that  may  rapidly  deteriorate 
both  the  metal  and  the  concrete. 

The  conditions  which  bring  about  this  de- 
structive action  are  neither  uncommon  nor 
complicated.  If  electric  currents  pass  into 
dense  concrete  through  steel  which  is  tightly 
embedded  in  it,  an  action  takes  place  which 
will  in  time  disrupt  the  surrounding  concrete. 
If  the  concrete  is  not  dense,  but  contains  an 
appreciable  percentage  of  voids  and  is  there- 
fore somewhat  compressible,  as  in  the  case  of 
a  cinder  concrete,  then  the  result  of  the  swell- 
ing action  may  be  that  of  closing  up  some  of 
the  voids  and  so  no  actual  rupture  of  the 
mass  may  occur.  If  the  steel  but  rests  upon 
the  surface  of  the  concrete  and  is  not  embed- 
ded in  it,  the  action  may  take  place  on  the 
plane  of  contact  w-ithout  disrupting  the  con- 
crete. The  current  passing  inay  be  extremely 
small,  with  the  result  that  the  action  is  very 
slow,  but  the  effect  is  the  same  in  the  end. 

It  is  not  uncommon  practice  to  embed  the 
bases  of  steel  building  columns  in  concrete,  or 
the  bases  of  elevated  electric  railway  struc- 
tures and  bridge  and  trestle  columns.  In  any 
of  these  cases  there  may  be  small  stray  elec- 
tric currents  passing  froin  the  metal  to  the 
surrounding  concrete  if  electric  currents  are 
much  used  in  the  building  or  if  electric  rail- 
ways pass  over  the  bridges  or  trestles. 

If  the  conditions  are  fulfilled — that  is,  if  a 
portion  of  the  steel  is  solidly  embedded  in 
dense  concrete  and  if  even  small  electric  cur- 
rents pass  through  the  steel  and  leave  it  and 
enter  the  concrete  where  it  is  thus  firmly  em- 
bedded— it  is  only  a  matter  of  time  until  the 
concrete  will  crack  and  break  away  from  the 
steel. 

These  facts  have  been  well  established.  They 
have  been  previously  studied,  experiments 
demonstrating  them  carried  lait.  and  results 
reported  in  several  technical  pulilications  dur- 
ing the  past  four  vears.  Some  of  these  in- 
vestigators reported  their  work  in  the  follow- 
ing publications:  Mr.  Maxmillian  Tock,  ] nur- 
nal  of  America)!  F.lectro-Chemxcal  Snciely  for 
June,  l!'0(i;  Mr.  A.  .-\.  Knudson,  in  Jnurnal  of 
American  In.  titutc  of  Elcrlrical  F.nrjineers. 
for  1907;  Mr.  N.  T.  Nicholas,  in  Ruriincering 
.VciM.  for  Dec.  24,' 1908.  and  Dec.  1,  1910;  Mr. 
A.  S.  Sanesdorf,  in  Jotirnal  of  the  .Issociafion 
oi  p.nainecrtng  Societies .  for  Februarv.  1909. 
and  Mr.  G.  R.  Shaffer,  in  Eniiiiieeriiiri  Record, 
for  July  ■i'fi.  lOin^ 

.Some  further  data  l)eariue  unon  this  de- 
structive action  is  shown  bv  a  series  of  ex- 
periments conducted  by  Westinehonse.  Cliurc!', 
Kerr  &  Co.  and  which  are  described  as  fol- 
lows : 


•A    paper    by    Cloyd    M.    Chapman    hpforp    the 
National  Association  of  Cement  Users. 


.■\  series  of  steel  plates  about  1/lG  in.  thick,  2 
ins.  wide  and  (i  ins.  long  were  embedded  in  con- 
crete blocks.  These  plates  had  been  previous- 
ly painted  with  two  full  llowmg  coats  of 
paints  of  various  kinds.  In  each  concrete 
block  were  placed  11  plates,  10  of  which  were 
painted  and  one  uncoated.  The  purpose  of 
painting  the  plates  was  to  seek  a  proper  pro- 
tecting medium  for  steel  exposed  to  these  con- 
ditions, but  "that,  is  another  story,'  and  the  re- 
sults so  far  as  they  have  to  do  with  pro- 
tective coatings  will  be  reported  at  another 
time. 

The  concrete  blocks  were  about  (ixGxU  ins. 
They  were  made  of  dense  concretes,  using  a 
mixture  of  samples  of  good  brands  of  .Ameri- 
can Portland  cement,  and  for  the  coarse  ag- 
gregates crushed  limestone,  crushed  granite, 
gravel  and  cinder.  Two  sets  of  blocks  were 
made  up.  They  were  made  of  the  same  mix- 
tures and  in  them  were  embedded  plates  coat- 
ed with  the  same  paints.  The  one  difference 
in  the  treatinent  of  the  two  sets  of  blocks  was 
that  a  small  electric  current  was  passed 
through  the  plates  in  the  one  case  and  not  in 
the  other.  In  both  cases  the  blocks  were  kept 
standing  in  a  shallow  metal  pan  of  water  to 
keep  the  concrete  damp. 

.All  the  plates  were  connected  in  parallel  to 
the  source  of  the  current  and  the  direction  of 
flow  of  the  current  was  from  the  plates 
through  the  concrete  to  the  metal  pan.  The 
voltage  was  maintained  at  about  10  by  means 
of  a"  lamp  bank.  The  total  current  flowing 
was  less  than  two-tenths  of  an  ampere. 

The  first  effect  apparent  on  the  blocks  sub- 
jected to  electrolysis  was  the  appearance 
around  the  plates  where  they  entered  the  con 
Crete  of  small  brown  globules  or  liubbles,  ap- 
parently of  iron  oxide.  These  may  have  been 
caused  by  the  escape  of  small  quantities  of 
gas  liberated  by  electrolytic  action  on  the  sur- 
face of  the  plate  down  in  the  concrete,  which 
has  traveled  Uf)  along  the  plate,  and.  carrying 
iron  oxide  with  it.  has  left  a  deposit  of  rust 
where  the  gas  escaped  on  the  surface. 

This  excrescence  made  its  appearance  aftei 
one  to  three  weeks  and  gradually  increased. 
Its  amount  seems  to  be  proportionate  to  the 
amount  of  corrosion  taking  place  on  the  plate 
about  which  it  forms.  Those  plates  which 
corroded  very  little  showed  no  such  excres- 
cence as  those  which  were  badly  affected. 

The  next  noticeable  effect  was  a  very  fine 
hair  crack  on  the  top  of  the  concrete  block, 
extending  from  one  or  both  edges  of  the  plate 
outward.  Gradually  this  hair  crack  grew  un- 
til it  reached  the  sides  of  the  block  and  finally 
the  block  split  through  completely.  This  burst- 
ing of  the  block  has  occurred  only  in  cases 
where  the  corrosion  has  been  very  bad  and 
has  taken  place  at  periods  ranging  from  a 
week  to  three  months  or  more  after  current 
was  turned  on.  The  tests  were  continued  im- 
til  the  blocks  began  to  crack  and  split.  They 
were  then  broken  open  and  the  plates  re- 
moved. These  results  took  place  only  in  the 
set  of  tests  which  were  subjected  to  the  elec- 
tric current.  The  other  set  showed  no  change 
in  appearance  whatever  on  the  outside  of  the 
concrete  block.  In  these  the  plates  were  all 
free  from  rust  or  corrosion  except  at  the 
point  where  they  entered  the  concrete  and 
where  the  metal  was  subjected  both  to  the 
moisture  of  tlie  concrete  and  to  the  air.  Here 
and  there  appeared  some  slight  rusting.  The 
concrete  was  all  sound  and  hard. 

In  the  case  of  the  blocks  subiected  to  the 
electric  current  the  corrosion  of  the  meta[  was 
verv  marked  and  the  plates  were  deeply  pitted. 
The  denser  blocks  were  broken  in  manv 
places,  while  the  ponlis  cinder  concrete  Iilock 
was  still  sounrl  ;ind  whole,  altlmugh  tlie  corro- 
sion of  the  metal  w,i?  .is  m.arked  as  in  the 
other  cases. 

Not  nil  of  the  cracks  were  large  enoutdi  to 
show  in  a  nliotoi'r.iph,  but  thcv  had  developed 
.•it  seven  of  tlie  eleven  plates.  So  f;ir  these  ex- 
periments and  residts  agree  with  those  de- 
scribed in  the  articles  mentioned  above.  Rut 
here  the  close  rescndilancc  ceases. 

When  the  cracked  blocks  were  liroken  apart 
the  concrete  was  foimd  to  be  hard  and  sound 
except  iinmediately  adjacent  to  the  metal 
plates,  where  the  concrete  seemed  slightly 
softer  to  a  depth  of  perhaps  l/!fl  in.     There 


was  no  appreciable  spreading  of  iron  rust 
along  the  fracture,  which  showed  clean,  fresh 
concrete,  except  for  soine  discoloration  ex- 
tending very  slight  distances  from  the  metal, 
%  in.  or  !ess. 

As  to  the  cause  of  this  rupture  of  the  con- 
crete five  different  theories  have  been  offered 
as  follows:  (1)  lixpansion  of  the  inetal  due 
to  change  in  its  chemical  nature;  (2)  hydro- 
static pressure;  (3)  pressure  of  liberated 
gases:  (4)  internal  heating  and  consequent 
expansion;  (5)  expansion  of  metal  due  to  cor- 
rosion. It  will  be  noted  that  only  one  of  these 
theories,  the  last  one,  depends  upon  the  pres- 
ence of  a  metal.  Each  of  the  others  would 
hold  equally  well  if  some  non-metallic  con- 
ductor were  embedded  in  the  concrete  and  a 
current  passed. 

In  order  to  get  further  evidence  as  to  which 
of  these  five  explanations  is  the  nearer  cor- 
rect, the  following  exiieriment  was  carried 
out : 

Two  0-in.  cubes  of  dense  concrete  were 
made  up,  in  one  of  which  was  embedded  a  V2- 
in.  round  iron  -rod  and  in  the  other  a  %-in. 
round  carlion  rod.  Carbon  was  chosen  be- 
cause under  the  temperature  and  conditions  it 
would  not  oxidize  or  swell  appreciably,  yet  it 
would  transmit  current  to  the  heart  of  the 
concrete  block  just  as  the  iron  rod  would  and 
offer  little  resistance.  Electrolysis  would  take 
place  on  the  surface  of  the  carbon  as  it  would 
on  the  surface  of  the  iron,  gas  would  be 
formed  in  the  one  case  as  in  the  other;  in  fact, 
the  only  important  difference  in  the  action  be- 
tween the  carbon  and  the  iron  rods,  for  the 
purpose  of  this  investigation,  is  the  fact  that 
the  iron  oxidizes  or  rusts  under  these  condi- 
tions, while  the  carbon  remains  passive  and 
unaffected.  These  two  blocks  were  then  con- 
nected up  in  parallel  and  a  current  passed 
through  them.  There  was  no  rise  in  tempera- 
ture wdiich  the  hand  could  detect.  A  differ- 
ence of  potential  of  about  10  volts  direct  cur- 
rent was  maintained  on  the  two  blocks.  _  In 
just  one  week  the  block  containing  the  iron 
rod  burst  and  after  a  period  of  over  two 
months  the  block  containing  the  carbon  rod 
was  apparently  as  sound  as  ever.  The  voltage 
was  then  raised  to  30  and  two  days  after  to  50 
with  no  apparent  effect. 

In  the  light  of  these  results  the  theories 
enumerated  above  may  be  examined  to  ascer- 
tain which  of  them  seems  most  fully  to  ex- 
plain the  phenomena  described.  The  first  men- 
tioned theory — namely :  that  the  cracking  is 
caused  by  the  expansion  of  the  concrete  due 
to  change  in  its  chemical  nature — is  comment- 
ed on  by  its  advocate  as  follows : 

Experiments  •  *  *  seemed  to  show  that 
•  *  *  the  strong  oxidizing  agents,  chlorine 
and  oxygen,  permeated  the  pores  of  the  concrete 
and  in  the  presence  of  water,  changed  some  of 
the  cement  compounds  to  higher  states  of  oxi- 
dation. Such  a  change  should  make  more  space 
necessary  and  so  act  as  a  bursting  force. 

This  mav  be  answered  with  the  statement 
that  with  the  carbon  electrode  the  same  gases 
would  be  liberated  and  the  action  of  these 
gases  upon  the  concrete  would  be  the  same, 
therefore  the  concrete  should  have  burst  as 
■-urely  with  the  carbon  rod  as  with  the  iron 
rod.  The  fact  that  this  was  not  the  result 
throws  doubt  upon  this  theory. 

The  second  theory  is  that  a  hydrostatic  pres- 
sure is  produced  at  the  anode  which  ruptures 
the  block.    An  advocate  of  this  theory  says: 

According  to  tlie  tests  of  Qiiinclte  •  •  •  It 
;ippcars  that  an  actual  bodily  transfer  of  elec- 
trolyte takes  pl.'iee  under  the  action  of  electric 
eurrents.  ■  »  •  This  transference  caused  a 
rise  ill  liydnistatie  pressure  at  the  anode  or 
rathodc  by  heaping  up  the  electrolyte,  as  It 
were. 

If  this  were  true  when  iron  is  used,  there 
.•qipears  no  reason  veliy  it  should  not  be  equally 
true  ulicii  a  carbon  electrode  is  used,  and  a 
theory  which  docs  not  explain  this  discrepan- 
cy is  defective. 

Of  the  third  theory,  which  accounts  for  the 
cracking  by  the  presence  of  a  gas  pressure  at 
the  anode,  an  exponent  says: 

The  cracks  in  the  concrete  are  best  accounted 
for  by  the  following  theory  of  gaseous  pressure: 
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The  steel  pipe  •  •  •  liberated  two  gases  at 
Its  surface,  viz.,  oxygen  and  chlorine.  If  these 
cases  were  hindered  in  their  escape  by  the  sur- 
rounding concrete  they  would  accumulate  and 
gradually  Increase  in  pressure.  As  the  pressure 
in  a  particular  void  increased  the  surrounding 
cement  crystals  would  be  subjected  to  a  tensile 
stress     •     •     •    and  might  reasonably  cracU. 

To  this  tlie  same  answer  applies — namely : 
that  the  gases  are  liberated  by  the  carbon  rod 
as  by  the  iron  rod. 

The  next  or  fourth  theory  mentioned  is  to 
the  effect  that  the  current  heats  up  the  con- 
crete internally  and  the  consequent  expansion 
bursts  the  block.    Its  sponsor  says : 

This  leads  to  the  belief  that  the  indirect 
thermal  effect  of  the  current  is  a  more  important 
factor  than  the  formation  of  gases  under  suf- 
ficient pressure  to  rupture  the  concrete.  •  •  • 
The  temperature  ma>'  be  supposed  to  have  risen 
considerably  along  the  path,  giving  rise  to  local 
expansion,  cracking  and  general  disintegration. 

.•\s  to  the  former  theories,  the  reply  again 
is  that  this  heating  by  current  is  in  no  way  pe- 
culiar to  an  iron  electrode  and  therefore  the 
block  containing  the  carbon  rod  should  hurst 
as  quickly  as  the  one  having-  the  iron  rod. 
Even  the  increase  in  voltas'e  from  111  to  .iO, 
with  the  consequent  increase  i'l  current  pass- 
ing, and  in  the  heat  generated,  apparently  had 


no  effect  on  the  block,  tlunigh  the  iron  luu'st 
its  block  in  one  week  at  10  volts. 

The  l:fth  or  last  theory,  which  is  the  one 
most  commonly  advanced,  seems  to  explain 
more  completely  the  phenomena  noted.  We 
all  know  that  iron  rust  occupies  more  volume 
than  the  original  metal  from  which  it  was 
formed,  and  as  the  rust  which  formed  on  iron 
subjected  to  the  conditions  here  described 
must  find  space  for  itself,  a  great  internal 
pressure  is  set  up  as  the  amount  of  rust  in- 
creases until  the  inclosing  and  confining  con- 
crete gives  way.  This  great  internal  pressure 
also  explains  the  partial  breaking  down,  or 
crushing  or  softening  of  the  layer  of  concrete 
immediately  adjacent  to  the  metal. 

It  is  not  only  when  a  current  is  passing  that 
steel  corrodes  when  embedded  in  concrete. 
Reinforcing  bars  arc  somtimes  placed  so  close 
to  a  surface  that  is  exposed  to  the  weather 
that  air  penetrates  the  concrete  to  the  steel  in 
dry  weather  and  water  reaches  it  in  wet 
weather.  Under  these  conditions  the  concrete 
does  not  possess  sufficient  protective  power  to 
overcome  the  corroding  tendencies  of  steel 
which  is  alternately  wet  and  dry.  This  be- 
comes especially  true  after  repeated  rains  have 
washed  out  a  portion  or  all  of  the  free  lime  in 
the  outside  layer  of  the  concrete  which  so 
effectively  protects  iron  and  steel  from  corro- 


.'^ion.  In  outside  walls  the  reinforcing  steel 
should  be  kept  far  enough  from  the  surface  to- 
be  well  protected.  As  an  illustration  of  the 
failure  that  may  follow  the  placing  of  steel  too 
near  the  surface  there  may  be  mentioned  an 
exterior  wall  in  which  the  steel  in  a  few  places 
w-as  less  than  Vz  in.  under  the  surface.  The 
result  was  the  corroding  of  the  metal  first  at 
tlie  points  where  the  rods  were  nearest  the 
surface  and  then  the  gradual  extending  of  the 
corrosion  along  the  rods,  with  the  consequent 
bursting  out  of  the  concrete  in  which  it  was 
embedded.  This  building  was  erected  about 
nine  years  ago  and  the  rusting  of  the  bars  and 
cracking  out  of  the  concrete  became  apparent 
after  some  two  or  three  years. 

Similar  effects  have  followed  the  use  of  un- 
galvanizcd  metal  lath  over  w-hich  insufficient 
coating  of  mortar  had  been  placed.  In  some 
cases  large  areas  have  scaled  from  outside 
stucco  walls  because  the  rusting  of  the  iron 
lath  and  the  consequent  swelling  action  sep- 
arated the  stucco  on  the  outside  of  the  lath 
from  that  on  the  inside.  Having  thus  lost  its 
liond  the  outside  stucco  falls  off  very  easily. 
I'he  painting  of  steel  lath  to  protect  it  against 
such  action  we  believe  to  be  of  little  avail. 
The  remedy  lies  in  the  use  of  a  substantial, 
well  galvanized  lath  and  placing  on  it  a  good 
and  sufficiently  heavy  coating  of  dense  plaster. 


EARTH        AND        ROCK        SECTION 


Methods  of  Sinking  a   Deep  Concrete 

Shaft  at   Hibbing,  Minn. 

In  sinking  a  deep  shaft  at  Hibbing,  Minn., 
many  interesting  methods  were  employed. 
among  which  was  the  method  used  for  plumb- 
ing the  shaft,  as  it  was  sunk,  by  means  of  ec- 
centric loading.  This  is  illustrated  in  the  ac- 
companying photograph.  The  photograph 
shows  a  system  of  trussed  supports  as  built 
for  loading  the  shaft  on  one  side.  The  meth- 
od has  the  effect  of  a  cantilever  and  reduces 


The  shaft  is  20  ft.  in  diameter  with  a 
rcctargular    cageway    10'-10"xl4'-10". 

The  shaft  is  made  circular  because  of  the 
saving  in  surface  friction  over  that  which 
would  obtain  with  a  rectangular  shaft  of  the 
same  size. 

The  outside  forms  were  of  steel  plate 
placed  in  5  ft.  sections.  Three  sections  were 
used  for  ordinary  sinking,  the  bottom  sec- 
tion being  removed  and  placed  at  the  top 
as   fast   as  the   concreted  sections   were   sunk. 

The   inside   forms   were   of   wood,   made   in 


View   Showing    Method   of   Loading   Eccentrically   a   Steel    Cylinder. 


the  load  necessary  to  accomplish  the  desired 
effect. 

The  friction  of  the  outside  surface  of  the 
concrete  shaft  with  the  ground  through  which 
it  is  sunk  varies  from  2.50  lbs.  to  1,200  lbs. 
per  sq.  ft.  of  surface,  depending  upon  the 
character  of  the  soil.  The  friction  is  greatest 
in  sand  and  quicksand  and  least  in  clay. 

For  reducing  the  friction,  water  jets  are 
run  down  between  the  shaft  and  the  soil  at 
short  distances  apart  around  the  circumfer- 
ence of  the  shaft. 

The  work  at  Hibbing  is  being  done  by  the 
Foundation  Co.  of  Chicago.  It  is  of  special 
note  because  the  shaft  has  been  sunk  1()4  ft. 
below  water  level,  or  in  all,  185  ft.  below  the 
surface  of  the  ground. 


5  ft.  sections  using  a  set  of  6.x6  in.  dressed 
timbers  braced  across  the  corners  with  3x6  in. 
pieces.  The  6x6  in.  timbers  were  tied  at  the 
corners  with  ixVz  in.  iron  straps.  The  tim- 
ber sets  were  placed  at  30  in.  centers  and 
2  in.  sheeting  was  used.  The  rectangular 
opening  was  made  4  in.  wider  and  longer  than 
was  required  by  the  plans  in  order  to  care 
for  any  small  inaccuracy  due  to  the  shaft 
Vicing  out  of  plumb  when  bed  rock  was 
reached. 

In  sinking  the  shaft  the  excavation  was  at 
first  carried  on  through  the  cageway  by  using 
the  clam  shell  bucket  attached  to  the  derrick. 
When  the  excavation  had  proceeded  to  a 
depth  at  which  it  was  impracticable  to  dig 
with    the    clam    shell    a    Moran    lock    was    in- 


stalled and  the  work  was  carried  on  under 
the  pneumatic  process.  .\ir  pressure  was  not 
out  on  until  the  shaft  had  reached  a  depth 
of  about  166  ft.  .\n  air  pressure  of  47  lbs. 
per  sq.  in.  was  used,  and  40  min.  shifts  were 
\V(  irked. 


Estimating  Panama  Excavation  by  Car 
Accounting. 

The  amount  of  material  excavated  from  the 
Culebra  cut,  Panama,  is  kept  account  of  both 
liy  cross  section  measurements  and  by  the 
number  of  cars  of  material  taken  out.  By  a 
long  series  of  tests  this  average  content  of 
any  given  car  has  been  established  and  the 
monthly  estimate  of  the  number  of  cars  of 
material  taken  out  agrees  very  closely  with 
the  cross  section  measurements. 

Three  classes  of  cars  are  used  in  hauling 
spoil  from  the  cut.  The  wooden  flat  cars  with 
one  high  side,  so  constructed  that  they  may  be 
unloaded  by  an  unloading  plow,  have  a  rated 
capacity  of  19  cu.  yds.  Twenty  of  these  cars- 
are  ordinarily  hauled  in  a  train,  and  the  spoil 
on  a  train  would,  therefore,  be  about  380  cu. 
yds.  The  next  largest  cars  are  the  Western 
&  Oliver  air  dump  cars,  which  have  a  rated 
capacity  of  17  cu.  yds.,  and  are  used  almost 
exclusively  in  hauling  rock  to  Gatun  dam. 
Twenty-seven  of  these  cars  compose  a  train, 
and  the  amount  of  spoil  on  each  train  is  there- 
tore,  about  459  cu.  yds.  The  small  Western 
&  Oliver  dump  cars,  known  as  the  "12-yd. 
dumps,"  are  rated  at  10  cu.  yds.  capacity  each,- 
and  35  of  these  cars  ordinarily  compose  a 
train,  the  amount  of  spoil  in  each  train  being,. 
therefore.  350  cu.  yds. 

The  time  taken  for  loading  each  car  varies 
according  to  the  material  in  which  a  shovel  is 
excavating,  and  to  innumerable  small  delays 
incident  to  the  excavation  and  transporting^ 
of  the  spoil.  An  illustration  is  the  work  done 
by  20  steam  shovels  in  the  Culebra  construc- 
tion district  on  Nov.  11,  when  30,077  cu.  yds. 
of  rock  and  earth,  an  average  of  1.503  cu. 
yds.  per  shovel  for  the  8-hour  working  day, 
were  excavated.  The  shovels  were  under 
steam  160  hours,  were  actually  digging  109 
hours,  w-ere  waiting  for  cars  38  hours  and  40 
min.,  and  were  delayed  the  remainder  of  the 
time  by  mining,  cleaning  track,  repairs  to 
shovel,  track  repairing  and  moving  the  shov- 
els forward.  With  all  conditions  favorable  a. 
shovel  can  complete  a  digging  operation  in 
one  minute  and  thus  load  a  19-yd.  car  in  about 
8  minutes. 
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Four   Designs   for  Automatic   Dumps. 

Various  methods  of  dumping  sl<ips  contain- 
ing excavated  material  are  illustrated  in  the 
accompanying  drawings.  The  first  two  figures 
show  two  methods  employed  for  dumping 
cars  which  are  hauled  upon  an  incline,  while 
the  last  two  figures  show  dumping  arrange- 
ments  used    on    vertical    hoists.      The    devices 


Fig.   1. 


illustrated  are  now  being  employed  in  New 
York  mines  and  are  described  by  Air.  G.  C. 
Stoltz  in  the  Enginecriitg  and  Mining  Journal. 
Figure  1  is  a  2-ton  capacity  car,  equipped 
with  an  end-locking  door,  hoisted  up  a  23° 
slope,  to  a  point  near  the  surface,  where  the 
inclination  is  increased  to  45°.  At  the  storage 
bin  the  lever  which  actuates  the  locking  device 
on  the  door  is  mechanically  raised  on  encoun- 
tering a  flat  iron  truss  A  bolted  to  the  rail 
stringer,  the  ore  being  discharged  from  the 
rear  of  the  car.  The  car  is  then  lowered  to 
the  hoisting  level,  the  door  locked,  the  cable 
disengaged  and  the  car  is  trammed  to  the 
stope  to  be  filled.  The  cable  provided  with  a 
locking  hook  is  then  attached  to  a  Joaded  car 
which  is  in  waiting  at  tlic   foot  of  the  incline. 


Fig.  4. 

Figure  2  shows  another  2-ton  capacity  car 
which  dumps  forward,  instead  of  from  the 
rear.  In  dumping,  tlie  front  wheels,  which 
are  of  4-in.  tread,  leave  the  main  stringers  and 


take  an  almost  horizontal  course  on  a  set  of 
au.xdiary  stringers,  while  the  rear  wheels  of 
i-in.  tread  run  over  the  dumping  point  on  the 
mchnation  of  the  main  stringers.  No  guides 
are  used  on  the  hoist  and  the  front  wheels  of 
the  .skip  are  prevented  from  lifting  off  the 
rails  in  hoisting  by  having  the  bail  press 
agamst  lugs  riveted  on  each  side  of  the  skip. 
The  whels  are  stationary  on  the  axle,  the  lat- 
ter turning  in  brass-lined  journals.  This  meth- 
od of  stationary  wheels  is  to  be  recommended 
since  the  wheels  cannot  become  loose  or  wab- 
bly by  wearing  of  wheel  hubs  or  axles  and 
consequently  reduces  to  minimum  the  chances 
of  skips  jumping  the  tracks.  In  case  of  an 
overwind  tlirough  the  dump  the  skip  is  hoisted 
m  Its  dumping  position  of  4-")'',  since  lugs  on 
the  skip  at  the  back  bear  against  tlio  bail  as 
the  skip  .issumcs  the  angle  of  discharge. 

.\  skip  dumping  arrangement  for  cars  which 
are  hoisted  vertically,  is  illustrated  by  Fig.  3. 
This  is  well  designed  :uid  differs  considerably 
from  the  usual  type.  The  fore  and  rear  wheels 
have  the  same  dimensions  and  arc  so  guided 
at  the  dum|i  tliat  the  tilting  of  the  skip  is  pos- 
itive, and  ill  case  nf  an  overwind  the  back 
track  guidrs  will  enable  the  skip  to  riglit  itself 
quickly. 

Four-lnii    cirs    .'ire    iisi-d    willi    lliis    nu-tliod, 
which    has  ^ilsn   been   applii'(l    I,,   iiu-lined   tram 
ways. 

In  Fig.  I  the  1-tnii  Kimlicrly  skips  are 
shown.  Tlu-y  are  turned  on  the  axle  A  by 
means  of  the  rollers  B  taking  a  course  away 
from  the  vertical  guides  as  described  by  the 
angle-iron  guides  until  the  horns  C  intercept 
the  rollers  D,  whereupon  the  skip  rollers  B 
are  elevated  to  the  upper  angle-iron  guides. 
The  skip  overwinds  at  approxiinately  the 
angle  of  discharge. 

The  hoisting  cables  for  all  the  above  buck- 
ets are  plow  steel,  1  in.  to  1%  ins.  in  diam- 
eter, and  are  generaly  attached  by  passing 
through  a  clevis  on  the  bail  of  the  skip,  being 
lapped  3  ft.  and  held  by  3  to  G  grips.  Iron 
head  sheaves  are  5  to  8  ft.  in  diameter.  Eight 
to  14  ft.  are  allowed  for  overwinding.  The 
usual  gage  of  skipways  is  4   ft. 


Improvements    in    Transportation 
Equipment,  Panama  Canal. 

Much  attention  has  been  devoted,  at  Pan- 
ama, to  the  improvement  of  the  facilities  for 
transporting  the  spoil  from  the  large  cuts. 
The  transportation  factor  is  the  most  impor- 
tant feature  to  be  looked  after,  because  the 
output  of  the  steam  shovels  is  limited  more  by 
the  rate  at  which  the  material  can  be  carried 
away  than  by   any  other   factor. 

Flat  cars  with  one  high  side  and  tlie  other 
side  open  .are  used  for  hauling  most  of  the 
spoil  from  Culebra  Cut.  The  high  side,  per- 
mitting of  a  heavier  load  on  that  side  of  the 
car  than  on  the  other,  was  found  to  be  the 
cause  of  an  unequal  distribution  of  weight, 
and  to  overcome  this  the  floor  has  been  ex- 
tended 11  in.  on  the  low  side,  making  it  pos- 
sible to  distribute  the  weight  of  the  load 
nearer  the  center  line  of  the  trucks.,  and  also 
enabling  the  unloading  plows  to  throw  the 
spoil  farther  away  from  the  tracks  when  the 
material  is  ploughed  off.  It  was  found  early 
in  the  use  of  these  cars  that  the  unloading 
plow  was  causing  a  lot  of  damage  to  the  high 
sides  by  running  into  them,  in  passing  from 
one  car  to  another.  This  cause  of  trouble  and 
expense  has  been  eliminated  by  binding  the 
high  side  of  the  car  with  an  iron  ferrule, 
known  as  the  "bull  nose."  which  presents  a 
beveled  edge  to  the  plow  and  thus  steers  it 
into  position  as  it  passes  from  car  to  car. 

Trouble  was  also  experienced  in  the  first 
days  of  the  heavy  trains  liy  the  coupling  break- 
ing and  the  trains  se|)arating.  A  bridle  has 
been  devised  which  overcomes  this  difficulty 
by  holding  the  cars  together  in  case  the  auto- 
matic coupler  parts  from  any  cause,  such  as  a 
worn  knuckle,  wnrn  or  broken  lock,  broken 
knuckle  tongue,  broken  jaw.  or  even  in  case 
a  drawb.ar  carrier  is  down.  By  using  the 
bridle  the  cars  are  held  in  their  original  posi- 
tion, even  after  the  coupler  has  lieen  broken, 
and  the  partiii'.;  ••!  the  compressed  air  line  is 
thus  obviated.     They  are  especially  serviceable 


in  the  coupling  between  a  Lidgerwood  un- 
loader  reel  car  and  its  locomotive,  where  the 
pipe  which  carries  the  steam  from  the  locomo- 
tive to  the  reel  engine  formerly  broke  every 
time  a  coupling  gave  way,  subjecting  anyone 
near  the  break  to  a  scalding. 

The  unloading  of  flat  cars  is  done  by  pull- 
ing a  steel  plow  from  one  end  of  the  train 
to  the  other  by  means  of  a  cable  attached  to 
a  drum.  When  first  used  on  the  canal  work 
the  plow  was  a  skeleton  with  a  plate  wing.  It 
was   weighted   down   with   from   7   to   12   tons 


7"  Tread 


Fig.  2. 


of  ballast,  in  order  to  keep  it  on  the  bottom 
of  the  cars  and  so  prevent  it  from  riding  over 
the  spoil.  Small  rock  was  continually  work- 
ing under  the  bottom  and  over  the  top  of  the 
plow,  and,  as  there  was  no  way  for  it  to  es- 
cape except  by  being  ground  out,  it  did  con- 
stant damage  to  the  floor  and  wa.s  continually 
catching  in  the  aprons.  The  plow  has  been 
covered  with  sheet  steel  on  the  top  and  bottom 
and  thus  the  small  rock  has  been  excluded, 
while,  by  an  adjustment  of  ballast  along  the 
share,  3%  tons  of  weight  have  been  found 
sufficient  to  hold  the  plow  on  the  floor,  en- 
tirely overcoming  its  tendency  to  rise. 

It  was  necessary  formerly  to  spend  several 
minutes  in  digging  the  end  of  the  cable  at- 
tached to  the  plow  out  of  the  spoil  aloi^  the 


Fig.    3. 


face.  This  waste  of  time  has  been  eliminated 
by  forming  grommets  out  of  worn-out  cable 
and  attaching  them  to  the  plows  wiicre  they 
arc  always  in  plain  sight,  so  that  the  unload- 
ing cable  can  be  coupled  to  the  grommet  with- 
out any  of  the  work  of  digging  rock  and 
earth  away  from   the   face. 
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.-\notlier  waste  of  time  was  that  formerly 
experienced  in  attacliing  the  cable  to  the 
stretching  frame  and  loosening  it  after  it  had 
been  stretched  over  the  train.  .\  slip  link  has 
been  placed  in  the  chain,  which  holds  the 
cable  to  the  stretching  frame,  and  a  blow  from 
an  iron  rod  opens  this  link,  allowing  the  cable 
to  fall  upon  the  car  without  the  train  even 
stopping.  In  this  chain  there  has  been  placed 
a  soft  link  with  a  breaking  strain  of  1%  tons, 
and  if  anything  interferes  with  the  plow 
which  may  place  an  unduly  heavy  strain  on 
the  cable,  this  link  will  give  way. 

Frequently,  it  is  desirable  to  unload  a  train 
on  a  curve,  and  under  such  conditions  it  is 
almost  impossible  to  keep  the  cable  on  the 
train,  because  under  the  great  strain  of  the 
unloading  it  naturally  seeks  the  shortest  line. 
.■\  block  to  hold  the  cable  in  place  has  been 
devised.  This  block  is  fixed  to  a  3%-in.  chain 
8  ft.  long,  on  the  other  end  of  which  is  a  hook 
that  can  he  attached  to  the  arch  bar  of  the  car 
truck.  The  cable  runs  through  this  block  and 
is  thus  held  in  place. 

On  one  day,  about  S  months  ago,  one  un- 
loader  at  Tabernilla  unloaded  18  trains  of  IP 
cars  to  a  train,  in  all  3%  miles  of  cars.  In 
-■Xugust.  an  average  of  40  cars  a  day  was  un- 
loaded at  Balboa,  or  13%  trains  to  an  un- 
loader ;  IP  cars  of  20  cubic  yards  io  each  train. 

In  handling  soft  dirt  in  slides,  and  other 
material,  where  it  is  necessary  to  uncouple 
cars  from  a  train  and  back  them  alongside 
the  shovels,  the  steel  aprons  that  join  the  cars 
are  thrown  back,  in  order  that  the  couplings 
may  lie  broken.  In  the  loading,  these  aprons 
are  frequently  covered  with  a  ton  or  so  of 
spoil,  and  when  it  becomes  necessary  to  throw 
them  back  into  position,  so  that  the  plow  can 
pass  over  them,  considerable  labor  is  required 
to  take  the  spoil  off  the  top  of  the  apron.  All 
this  work  has  been  obviated  by  an  apron 
thrower,  which  consists  of  a  short  chain  with 
_a  hook  on  one  end  and  a  cable  grip  on  the 
other.  The  hook  is  placed  under  the  apron 
and  the  grip  fixed  to  the  moving  unloading 
cable,  and  thus  the  apron  is  returned  to  its 
correct  position  in  advance  of  the  plow. 

The  spreader  is  the  most  complicated  ma- 
chine, requiring  long  continued  practice. on  the 
part  of  the  operator  before  he  becomes  thor- 
oughly efficient. 

Fifty-one  improvements  have  been  made  on 
the  machine,  and  each  one  has  added  some- 
thing to  the  efficiency.  This  spreader  consists 
of  a  car  on  which  is  erected  a  machine  with 
steel  wings,  which  reach  out  11%  ft.  from  the 
rails  on  either  side  and  level  ofif  the  material 
dumped  from  the  spoil  trains.  The  spreader 
does  the  work  of  more  than  2,000  men,  and 
probably  does  it  better  than  could  be  done 
with  shovels.  It  is  operated  by  compressed 
air.  The  main  reservoir  in  which  the  air  is 
stored  has  been  moved  from  its  original  posi- 
tion, parallel  with  the  length  of  the  car,  and 
placed  in  a  position  where  it  is  less  in  the 
way,  while  all  the  piping  has  been  rearranged 
for  pressure  from  this  reservoir,  instead 
of  from  the  train  air  line.  An  operator's  table, 
under  cover,  has  been  erected  at  the  rear  of 
the  car,  and  the  operator  occupies  an  elevated 
position  from  which  he  can  witness  all  the 
movements  of  the  machine. 

When  they  arrived  on  the  Isthmus,  these 
machines  were  so  constructed  that  they  cotald 
not  clear  one  another  on  the  main  line  of  the 
railroad,  even  wlien  the  spreading  wings  were 
folded,  and  they  have  been  altered  so  that 
thev  now  clear.  A  wheel  on  the  front  wing, 
which  ran  along  the  track  and  frequently 
caught  in  and  split  expansion  rails  and 
switches,  has  been  replaced  by  a  shoe  which 
rests  on  the  rail  and  takes  the  weight  off  the 
wing  without  in  any  way  interfering  with  the 
rails.  Shoes  have  been  added  along  the  edge 
of  the  wings  to  take  the  wear,  thus  saving  the 
main  ploughshare.  Other  improvements  are 
in  minor  parts,  but  each  one  has  added  to  the 
efficiency  of  tlie  spreader. 

The  track  shifters  have  been  improved  so  that 
they  can  now  throw  track  9  ft.  from  its  orig- 
inal position  instead  of  5  ft.  as  formerly. 
.Another  change  now  being  made  to  the  shif't- 
ters,  by  which  the  machines  now  running  the 
hoists,  will  lake  steam  from  the  locomotives, 
saving  a  fireman's  wages  and  also  coal. 


An  example  of  the  work  of  one  of  these 
shifters  was  that  done  at  Tabernilla  dump 
about  eight  months  ago,  when  iVi  miles  of 
track  were  shifted  12  ft.  from  the  original 
position  in  1  hr.  and  50  niin. 


total  lime  lost,  1  hr.  50  mins. ;  total  time  shov- 
eling, I)  hrs.  39  mins. ;  number  of  men,  4 ; 
number  of  cu.  yds.  loaded,  165. 


A  New  Shoveling  Machine  for  Tunnel 

and  Mine  Work. 

A  machine  for  use  in  shoveling  rock  from  a 
tunnel  heading  has  recently  been  patented  by 
Mr.  William  Whaley  of  the  firm  of  Meyers  & 
Whaley  of  Knoxville,  Tenn.  The  first  ma- 
chines were  built  for  use  in  coal  mines  and 
were  built  very  low  so  as  to  work  in  5  ft.  of 
head  room.  Up  to  the  present  time  the  coal 
handling  machines  are  the  only  ones  in  actual 
use,  but  we  are  able  to  present,  by  courtesy  of 
Mr.  Whaley,  a  diagram  of  the  machine  as 
designed  for  tunnel  work  or  for  loading  rail- 
road cars,  and  some  data  showing  the  per- 
formance of  the  original  coal  handling  ma- 
chine. The  coal  handling  machine  embodies 
all  the  principles  of  the  new  machine,  but  was 
designed  to  come  within  certain  height  limits. 
The  present  machine  is  limited  in  the  same 
manner,  but  not  to  the  same  extent.  It  is 
limited   merely  to  proper  height    for  working 


Methods  of  Driving  the  Cripple  Creek 
Drainage  Tunnel. 

The  drainage  tunnel  for  the  Cripple  Creek 
mining  district  about  two  months  ago  tapped 
the  deep  water  levels  of  the  district  and  thus 
commenced  to  serve  its  purpose  in  reclaiming 
$317,500,000  worth  of  mineral  territory.  A 
history  of  the  work  and  a  description  of  the 
methods  used  in  driving  the  tunnel  are  given 
in  the  Mining  World  by  Mr.  .X.  W.  Warwick, 
from  which  article  we  abstract  the  follow- 
ing notes : 

The  work  was  commenced  in  May,  1907. 
It  was  originally  estimated  that  the  tunnel 
(10  ft.  high  by  7  ft.  wide)  could  be  driven 
'  300  ft.  a  month.  The  tunnel  company  re- 
quired the  contractors  to  make  a  monthly 
average  of  not  less  than  260  ft.  The  early 
contractors  barely  exceeded  200  ft.,  and  some 
of  these  men  were  regarded  as  being  the  most 
expert  miners  in  the  district.  Early  in  1908 
Mr.  J.  H.  Mcllwee  was  given  charge  of  the 
work  and  under  his  direction  the  progress  has 


in  liigher  mine  workings  and  ordinary  tun- 
nels. 

The  machine  consists  of  a  four  wheeled 
car,  intended  to  rest  on  a  track;  a  jib  crane, 
pivotally  mounted  upon  one  end  of  the  car 
.md  projecting  forward;  two  belt  conveyors, 
one  supported  over  the  car  and  the  other 
over  the  jib  crane;  a  scoop  shovel  supported 
at  the  free  end  of  the  jib  crane  and  so  con- 
trolled as  to  move  forward  upon  the  ground 
and  take  a  load,  lift  the  load  and  revolve  it 
rearward,  discharging  upon  the  conveyor. 

The  machine  is  operated  by  two  motors,  one 
for  driving  the  shovel  and  forward  conveyor 
and  the  other  for  swinging  the  jib,  for  rais- 
ing and  lowering  the  jib,  for  propelling  the 
car  and  the  rear  conveyor. 

The  first  machine  built  was  operated  in  the 
Wind  Rock  mine,  in  Tennessee,  and  was  test- 
ed at  different  times  covering  a  period  of 
three  years.  It  did  excellent  work  and  was 
able  to  load  a  1  yd.  car  in  from  2  to  3  min- 
utes. The  conditions  at  the  mine,  however, 
made  it  impossible  to  supply  the  machine  with 
enough  cars  to  operate  continuoush',  thus  re- 
ducing the  output.  The  machine  was,  there- 
fore, taken  to  the  United  States  Coal  &  Oil 
Co.'s  mine  in  West  Virginia,  where  better  con- 
ditions were  obtainable  for  a  test  of  longer 
duration.  During  six  days  of  its  operation  a 
record  was  kept  of  its  performance,  which 
showed  the  number  of  cars  loaded,  time  re- 
quired to  load  and  shift  cars,  time  required  to 
change  the  machine,  and  time  lost  for  what- 
ever cause. 

The  machine  averaged,  in  spite  of  delays 
and  lost  time,  about  141  cu.  yds.  per  day.  The 
minimum  day's  work  was  about  100  cu.  yds. 
(due  to  lack  of  coal),  and  the  maximum  165 
cu.  yds.  Much  of  the  work  was  done  on 
curves.  The  average  time  of  loading  and 
shifting  a  car  was  8.4  minutes,  or  about  23% 
cu.  yds.  per  hour.  The  crew  of  the  machine 
consisted  of  4  men — 1  runner,  1  man  in  front 
pulling  down  coal  and  2  men  handling  cars. 

The  following  table  shows  the  results  as 
given  on  the  report  of  the  best  day's  work  of 
the  C  day  test :  Total  time  worked,  9  hrs.  32 
mins.;  time  lost  repairing,  45  mins.;  time 
shifting  machine  to  other  drifts,  1  hr.  3  mins.; 
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exceeded  the  original  estimate.  The  first 
month's  work  saw  the  breast  of  the  tunnel 
advanced  211  ft.,  and  omitting  this  month  the 
first  year's  work  gave  an  average  of  .344% 
ft.  driven  each  month,  which  rate  has  been 
sustained  ever  since.  From  Jan.  1  to  Sept. 
1.  1910,  the  average  monthly  rate  has  been 
346  ft.  per  month. 

The  granite  through  which  this  tunnel  is 
being  driven  has  the  reputation  of  being  about 
the  hardest  and  toughest  in  the  Rocky  Moun- 
tains. The  rock  is  not  as  hard  as  can  be 
occasionally  found,  but  it  is  questionable  if  a 
continuous  stretch  of  15,000  ft.  of  similar  rock 
can  be  found  outside  of  the  Pike's  Peak  dis- 
trict. 

The  rock  is  known  as  "Pike's  Peak  granite." 
It  is  a  pinkish  rock  composed  of  coarse  crys- 
tals of  red  feldspar,  very  little  quartz  and  is 
marked  by  a  general  deficiency  of  ferro-mag- 
nesian  minerals.  In  the  whole  stretch  of  tun- 
nel the  main  characteristic  to  be  noted  is  that 
the  rock  appears  to  be  absolutely  seamless. 
Thus  soft  bars  are  entirely  absent,  and  the  re- 
sistance of  the  rock  to  the  explosive  povirer  of 
dynamite  is  at  a  maximum.  In  comparing 
records  made  in  this  tunnel  with  those  made 
in  others  these  facts  must  be  kept  in  mind. 
The  only  rock  that  could  compare  with  the 
Pike's  Peak  granite  in  hardness  and  toughness 
is  the  notorious  tin-capel  of  Cornwall,  but, 
of  course,  no  such  masses  of  tin-capel  are 
found  in  Cornwall  that  can  compare  with  the 
masses  of  the  Pike's  Peak  district. 

The  problem  of  attacking  the  work  has  been 
solved  by  a  study  of  the  men,  appliances  and 
explosives.  The  location  of  the  drill  holes  has 
followed  ordinary  practice. 

The  first  step  taken  in  reorganizing  the  work 
was  to  change  the  shape  of  the  tunnel.  As 
originally  planned,  a  great  deal  of  time  was 
lost  in  the  setting  up.  By  changing  the  shape 
of  the  tunnel  to  7  ft.  high  by  10  ft.  wide,  as 
against  10  ft.  high  and  by  7  ft.  wide,  and 
using  a  horizontal  drill  support,  two  set-ups 
of  the  drilling  bar  allowed  the  entire  number 
of  holes  to  be  drilled. 

Two  rounds  of  drill  holes  each  about  8  ft. 
deep  were  drilled  every  24  hours.  In  gen- 
eral,  22   holes   with   a   total   depth   of    188    ft. 
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were  drilled  on  each  shift.  However,  when 
very  tough  ground  is  being  passed  through,  it 
is  customary  to  put  in  six  extra  holes,  making 
an  additional  depth  drilled  of  52  ft.  The 
time  consumed  in  drilling  varies  from  G  to  8 
hours  per  round. 

A  No.  7  water  Leyner  drill  is  used.  These 
machines  are  given  credit  for  a  large  per- 
centage of  the  speed  which  has  been  main- 
tained. The  shank  of  the  drill  has  two  pro- 
jecting lugs  which  fit  into  the  slots  in  the  drill 
chuck.  To  change  the  drill,  a  quarter  twist 
is  given  to  it,  which  loosens  it  so  that  it  may 
be  removed.  Helpers  change  the  bits  in  from 
%  to  1  minute. 

A  great  deal  of  attention  has  been  paid  to 
figuring  out  the  number  of  steels  needed  to 
drill  a  hole.  This  is  an  important  detail.  The 
drill  runners  demand  that  the  bits  must  be 
kept  sharp  until  they  have  done  their  share  of 
the  draft.  Each  steel  is  2  ft.  longer  than  the 
preceding  drill  used  and  thus  the  long  cut 
holes  will  require  six  lengths  of  steel,  and  all 
the  others  are  given  five.  The  diameter  of 
the  bits  used  at  first  is  2%  ins.  and  the  diam- 
eter of  the  last  bit  is  iVz  ins. 

The  drills  are  sharpened  by  a  Leyner  drill 
sharpener.  This  sharpener  will  turn  out  150 
drill  bits  a  shift.  Two  blacksmiths  are  em- 
ployed on  the  day  shift;  one  for  sharpening 
and  one  for  welding.  The  welder  by  means 
of  a  small  steel  hammer  can  weld  enough 
steel  for  the  entire  24  hours,  so  that  the  night 
blacksmith  crew  only  needs  one  sharpener. 

The  system  of  drilling  the  holes  follows 
the  ordinary  rules.  There  is  the  usual  cutting 
holes  in  the  center,  a  line  of  back  and  side 
holes  and  the  usual  line  of  bottom  or  lifting 
holes.  The  accompanying  diagram  shows  the 
manner  in  which  these  holes  are  drilled.  How- 
ever, when  extraordinarily  hard  ground  is  en- 
coimtered,  an  additional  six  holes  are  drilled, 
two  extra  cutting  holes  and  four  holes  drilled 
directly  into  the  rock,  and  placed  in  a  quad- 
rangle so  as  to  relieve  the  upper,  bottom  and 
side  holes.  The  two  right-hand  lifters  are 
drilled  so  as  to  look  downward  at  a  fair  angle. 


This  is  for  the  purpose,  of  course,  of  assist- 
ing in  excavating  for  the  drainage  ditch. 

In  starting  the  work  the  horizontal  drill  bar 
is  set  between  2  and  2%  ft.  from  the  roof, 
and  from  this  setting  the  upper  half  of  the 
round  can  be  drilled  without  moving  the  bar. 
This  arrangement  allows  the  drill  runners  to 
commence  work  without  waiting  for  the  muck- 
ers to  complete  cleaning  up,  and  by  the  time 
all  the  holes  have  been  drilled  from  this  posi- 
tion of  the  bar,  the  muckers  have  cleared  away 
the  dirt  sufficiently  to  allow  it  to  be  moved  to 
its  lower  position,  and  thus  time  is  econo- 
mized. 

The  explosive  used  is  blasting  gelatine  60 
and  50  per  cent  dynamite.  The  shots  are  fired 
with  fuse.  Electric  firing  has  been  tested,  but 
was  not  believed  to  be  as  satisfactory  as  fuse. 
The  explosives  used  are  made  by  the  Dupont 
Co..  and  the  fuse  is  the  Silvanite  brand  made 
in  Denver. 

The  blasting  gelatine  is  used  in  an  identical 
manner  with  that  of  ordinary  dynamite,  but 
it  being  less  sensitive,  a  very  powerful  cap 
must  be  used.  It  is  customary  to  use  a  No. 
20  blasting  cap.  In  loading  the  cutting  holes, 
from  five  to  seven  sticks  of  blasting  gelatine, 
1/14  by  8  ins.  are  used.  On  top  of  this  seven 
or  eight  sticks  of  60  per  cent  powder  are 
rammed,  each  stick  being  1%  by  8  ins.  In 
loading  the  relief  cuts  no  gelatine  is  used,  the 
primers  being  two  sticks  of  60  per  cent  pow- 
der, the  charge  being  completed  with  six 
sticks  of  50  per  cent  powder.  The  other  holes 
usually  are  loaded  with  12  sticks  of  50  per 
cent  powder. 

The  order  of  shooting  is,  of  course,  fixed 
by  the  length  of  the  fuse  and  the  order  by 
which  they  are  "spitted."  The  cutting  holes, 
one  and  two.  have  fuses  about  10  ft.  6  ins. 
long.  Holes  three,  four,  five  and  six  have 
their  fuses  2  ins.  longer.  The  last  holes  fn 
he  shot,  of  course,  are  the  lifters — 19,  20.  21 
and  22.  On  these,  the  fuses  are  about  12  ft. 
lon.g.  The  result  is  that  the  lifters  throw  the 
broken  rock  back  from  the  face,  so  that  the 
drill  runners  can  get  to  work  as  soon  as  pos- 


sible, without  waiting  for  the  muckers  to  do 
much  cleaning  away. 

Immediately  after  shooting  the  suction  fati 
is  started,  and  by  means  of  a  16-in.  pipe,  which 
is  carried  usually  within  150  ft.  of  the  breast, 
the  smoke  is  rapidly  drawn  out.  Less  than 
one-half  hour  after  shooting  the  men  can  re- 
turn to  their  work. 

The  use  of  these  explosives,  and  the  sys- 
tem of  placing  the  holes,  has  been  an  impor- 
tant factor  in  making  the  records  in  this  tun- 
nel. From  25  to  40  tons  of  material  are 
broken  in  each  round,  according  to  the  hard- 
ness of  the  rock. 

In  cleaning  out  the  broken  material  from 
the  face,  the  last  few  tons  of  material  are 
used  for  weighting  the  sheet  iron  plates,  which 
are  laid  on  the  floor  before  shooting.  This 
materially  facilitates  mucking  and  allows  the 
drillers  to  expedite  the  setting  up  of  the  drill  bar. 

The  force  of  the  explosion  is  so  tremendous 
that  unless  there  is  from  6  ins.  to  1  ft.  of  ma- 
terial on  the  iron  plates,  they  would  be  lifted 
and  thrown  back  and  badly  crumpled.  Of 
course,  the  material  on  the  plates  also  acts 
as  a  cushion  to  prevent  them  from  being  un- 
duly dented.  The  broken  material  is  hauled 
out  by  mule  over  a  single  track.  When  a 
train  of  empty  cars  is  brought  up  to  the 
breast,  the  cars  are  unshackled,  and  the  car 
man.  by  a  dexterous  jerk,  throws  the  cars 
over  on  their  sides,  so  that  they  rest  on  the 
sills  over  the  water  ditch.  In  this  way  the 
wheels  of  the  empty  cars  clear  the  side  of  the 
rails  by  several  inches.  As  a  car  is  required 
it  is  jerked  back  on  the  track,  run  to  the 
face  and  filled.  It  is  then  pushed  back  be- 
yond the  train  of  empties,  and  thus  the  cars 
are  readily  handled  at  the  breast  without  con- 
fusion. 

The  drainage  ditch  usually  follows  within 
150  ft.  of  the  breast  and  this  is  drilled  by 
machines  set  on  tripods.  This  drainage  ditch 
has  kept  Iiack  the  progress  of  the  tunnel  by, 
possibly,  2(1  ft.  a  month,  but  it  was  undoubted- 
ly a  good  policy  to  have  the  ditch  carried 
along  with  the  breast. 
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Cement  Grout  Cushion  in  Street  Rail- 
way Pavement  Construction. 

One  of  the  most  difficult  problems  confront- 
ing the  paving  engineer  is  that  of  construction 
around  "special"  work,  such  as  street  car 
tracks,  manholes  and  sewer  inlets.  This  spe- 
cial work  necessitates  a  break  in  the  pave- 
ment foundation  as  well  as  in  the  paving  sur- 
face and  unless  it  is  properly  treated  it  is 
quite  apt  to  develop  a  disastrotis  weakness.  Of 
the  various  forms  of  special  work,  the  greatest 
amount  of  trouble  comes  from  street  car  track 
construction.  While  the  manholes  and  sewer 
inlets  are  scattered  here  and  there  over  the 
paved  roadway  of  the  street  where  the  pave- 
ment gets  only  an  average  amount  of  traffic, 
the  street  car  tracks  are  laid  longitudinally 
down  the  center  of  the  street,  just  at  the  brow 
of  the  crown,  where  the  traffic  is  most  con- 
fined and  the  stress  so  great  that,  unless  it  is 
sufficiently  strong,  the  pavement  must  go  to 
pieces. 

The  contributing  causes  of  trouble  in  con- 
struction along  street  car  tracks  appear  to  be: 
Vibration  caused  by  the  movement  of  cars 
over  the  tracks.  Leakage  of  water  into  the 
cushion  between  the  rails  and  adjoining  pave- 
ment. The  heavy  stress  to  which  the  nave- 
ment  is  subjected,  owing  to  the  concentrated 
traffic  upon  it.  A  study  of  these  conditions  as 
they  affect  the  pavement  along  street  railway 
tracks  has  been  made  by  Mr.  Harry  G.  Davis, 
C.  E.  of  Chicago,  on  behalf  of  the  Chicago 
Street  Improvement  Association,  and  from  his 
recently  issued  report  we  have  taken  the  mat- 
ter in  this  article. 

The  policy  of  street  car  company  officials 
of  increasing  the  weight  of  their  cars  and  mov- 
ing them  at  a  greater  speed  means  that  pres- 
ent construction  on  a  carline  street  must  be 
much   stronger   than   in   the  past.     Every  ten- 


dency of  one  part  of  the  pavement  to  separ- 
ate from  the  adjoining  part  is  augmented,  and 
every  possible  effort  must  be  made  to  prevent 
this.  For  instance,  in  a  creosoted  block,  brick 
or  granite  pavement,  wdiich  is  laid  on  a  sand 
cushion,  special  treatment  is  needed  to  pre- 
vent this  sand  from  being  jarred  out  of  place, 
causing  a  corresponding  sniking  of  the  pave- 
ment over  the  spot  where  the  s.-md  has  "shift- 
ed." 

Another  evil  effect  of  vilir,-iti<in  upon  the 
pavement,  i^  that  it  has  a  tendency  to  cause 
disintegration.  The  disintegrritin.a  eft'ects  of 
%ibjfation  on  a  creosote  block,  brick,  or  gran- 
ite street  is  probably  confined  to  the  concrete 
foundation  and  to  the  cushion  which  is  laid  be- 
tween the  foundation  and  the  pavement  sur- 
face. Experience  has  proved  that  a  well-niadc 
Portland  cement  concrete,  i)roperly  mixed 
and  tamped,  is  not  eft'ected  by  vibration  to  any 
serious  degree. 

Still  another  disastrous  effect  of  vibration  is 
to  open  a  joint  beiween  the  car  rail  and  the 
abutting  pavement,  permittin.g  water  and  mud 
to  seep  down  into  the  cushion  between  the 
foundation  ,ind  the  pavement  surface,  perme- 
ating and  diluting  it  to  such  a  degree  as  to 
cause  it  to  "shift"  easily.  This  shifting  pro- 
cess leaves  a  void  beneath  the  paving  surface 
and  as  soon  as  that  part  of  the  surface  is  sub- 
jected to  the  stress  of  traffic  it  sinks.  This 
sinking,  althou.nh  it  be  only  ;i  matter  of  a 
fraction  of  an  incli.  is  disastrous  to  any  pave- 
ment and  especi.illy  to  a  creosotcil  block, 
which,  probably  more  than  any  other  form  of 
pavement,  demand  the  maintenance  of  a 
smooth,  even  surlacc.  .\s  soon  as  the  block 
goes  down  the  least  bit,  it  begins  to  get  the 
pounding  eft'ects  of  the  heavily  loaded  vehicles 
and  a  "rut"  is  produced. 

With  the  sand  cushion,  usually  laid  under- 
neath a  creosoted  block,  brick  or  granite  pave- 


ment surface,  lilled  with  water  to  saturation, 
the  sand  in  reality  becomes  a  quicksand,  and 
extremelv  mobile.  And  it  would  appear  that 
the  "ruts"  frequently  seen  along  the  car  tracks 
i>n  a  cotuparatively  recently  paved  street  are 
the  results  of  leakage  of  water  from  the  sur- 
face of  the  pavement  through  the  interstice 
l)etwcen  the  pavement  and  the  rail,  opened,  no 
cloubt,  by  vibration,  into  the  sand  cushion  and, 
converting  it  into  a  quicksand  which,  throu.gh 
its  mobility,  shifts  beneath  another  part  of  the 
pavement,  or  out  through  the  interstice  upon 
the  surface  of  the  pavement.  The  vibration^ 
also  has  a  "pumpin.g"  cft'ect  upon  the  saturated 
sand  and  augments  the  leakage  to  the  surface 
of  the  pavement  or  the  shiftin.g  to  another 
position  beneath  the  surface. 

The  leakage  of  water  into  the  sand  cushion 
may  have  another  deteriorating  effect  uport 
the  pavement  aside  from  that  of  converting  the 
sand  into  a  quicksand.  If  the  sand  is  thor- 
oughly saturated  and  then  frozen,  it  is  likely 
to  heave  to  such  an  extent  as  to  subject  the 
pavement  adjoinin.g  the  rails  to  undue  stress. 
This  might  result  in  serious  damage  to  the 
pavement. 

It  is  doubt  fid  if  there  can  be  any  disastrous- 
results  from  the  stress  of  traffic  upon  the 
pavement  adjoining  the  street  car  rails  if  the 
evils  caused  liy  vibration  and  leakage  are  over- 
come and  the  pavement  set  at  the  proper  grade 
in  reference  to  the  grade  of  the  car  tracks. 
l.'nless  there  is  a  "drop"  of  the  wdieels  of 
vehicles  front  the  car  rails  to  the  pavement, 
or  a  "climb"  from  the  rails  to  the  pavement, 
there  .should  be  no  trouble  whatever.  It  might 
be  well,  at  this  point,  to  emphasize  the  im- 
I)ortancc  of  as  nearly  perfect  joint  as  possible 
between  the  rails  and  the  p.avemcnt. 

It  appears  then  that  the  chief  difficulty  comes 
from  the  leakage  of  water  into  the  sand  cush- 
ion, augmented  by  vibration  and  the  stress  of 
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traffic  upon  the  pavement,  causing  a  shiftins 
of  the  sand  in  the  cushion.  This  would  indi 
catc  that  tlie  remedy  lies  solely  in  a  trcatmeiu 
of  the  cushion  wliicli  would  render  it  im- 
pervious to  water  and  thus  remove  the  lia- 
bility of  "shifting"  or  leakage  to  the  surface  of 
the  pavement,  causing  a  shifting  of  the  sand  in 
the  cushion.  This  would  indicate  that  the 
remedy  lies  solely  in  a  treatment  of  the  cusli- 
ion  whicli  would  render  it  impervious  to  wa- 
ter and  thus  remove  the  liability  of  "shifting" 
or  leakage  to  the  surface  of  the  pavement. 

Several  years  ago.  the  South  Park  Com- 
mission in  the  city  of  Chicago  adopted  the 
policy  of  paving  all  intersections  of  parkways 
and  carline  streets  with  creosoted  blocks.  Not 
being  bound  by  the  specifications  of  the  city 
of  Chicago,  tile  Park  Commission  laid  its 
blocks  on  a  cement  grout  cushion.  Some  of 
these  intersections  have  been  paved  for  nearly 
five  year.<  and  altogether  there  are  about  25 
or  SO  of  them.  In  every  case  tliey  have  proved 
a  success.  Although  some  of  the  intersections 
have  been  subjected  to  extremely  heavy  traffic 
(for  instance,  at  Jackson  Blvd.  and  Wabash 
Ave.,  or  at  Jackson  Blvd.  and  Fifth  .'Vve.), 
the  pavement  adjoining  the  street  car  tracks  is 
in  as  good  condition  as  it  was  the  day  it  was 
laid.  There  can  be  little  doubt  that  the  suc- 
cess of  these  intersections  is  due  to  the  fact 
that  the  jrrout  cushion,  being  impervious  to 
water,  does  not  "shift"  or  leak  out  upon  the 
surface  of  the  pavement,  and  therefore  re- 
mains in  place  and  supports  thf  blocks.  No 
other  explanation  has  been   suggested. 

The  remedy,  then,  for  the  troubles  sur- 
rounding street  car  track  construction— and 
this  applies  with  equal  force  to  creosoted 
block,  brick  or  granite  pavements — is  to  pro- 
vide for  a  cement  grout  cushion  both  between 
the  street  car  tracks  and  for  a  distance  of  at 
least  1  ft.  outside  of  the  outside  rails.  This 
will  make  the  cushion  impervious  to  water  and 
will  prevent  its  shifting  cither  from  vibration 
or  under  the  stress  of  traffic. 

One  of  the  features  of  this  form  of  con- 
struction is  that  it  adds  but  little  to  the  cost 
of  the  pavement,  and  is  easily  made.  The 
grout  should  be  what  is  known  as  a  "dry-mix" 
and  should  be  prepared  in  this  way:  Mix 
three  parts  of  sand  with  one  part  of  Port- 
land cement,  all  dry.  and  work  well  together 
before  placing  in  position.  After  being  thor- 
oughly mixed,  spread  the  cushion  in  the  same 
manner  that  a  sand  cushion  is  spread.  Lay  the 
blocks  on  this  cushion  and  tamp  them  to  place. 
Then  flush  the  blocks  thorouglily,  so  that  the 
water  may  enter  through  such  interstices  as 
exist  and  into  the  cushion.  If  possible,  keep 
traffic  off  the  blocks  for  24  or  48  Iiours  to  give 
the  grout  time  to  set,  although  this  is  not  ab- 
solutely necessary,  as  the  cement  will  "cake" 
sufficiently  to  make  it  a  great  improvement 
over  a  sand  cushion,  even  though  traffic  goes 
on  the  blocks  almost  immediately. 

.\nother  difficulty  that  has  been  experienced 
with  creosoted  blocks  on  car  line  streets  is 
the  development  of  transverse  "ruts"  between 
the  tracks.  These  "ruts"  apparently  result  from 
the  tie  rods  which  are  set  at  regular  inter- 
vals, tying  the  rails  together.  Where  this 
form  of  track  construction  is  adopted,  the 
blocks  should  be  chamfered  so  as  to  provide 
for  the  tie  rod.  This  would  add  but  little  to 
the  cost  of  the  pavement,  probably  not  more 
than  a  cent  or  two  per  yard,  as  only  two 
courses  of  blocks  in  every  6  lin.  ft.  would 
need  tn  be  thus  specially  prepared 


Road   Construction   Methods  in   Semi- 
Arid    Regions. 

[:Y     CHAS.     R.     TItOMAS.* 

A  number  of  unusual  conditions  which  re- 
quire special  treatment  are  encountered  in  road 
construction  in  very  dry  country.  Semi-arid 
sections  are  usually  subject  to  intense  heat, 
strong  winds,  sudden  and  extreme  changes  of 
temperature  and  infrequent  but  heavy  rains. 
The  methods  used  in  meeting  these  conditions 
are.  so  far  as  given  here,  based  on  the  writer's 
experience  and  observation  in  Kansas,  New 
Mexico  and  more   especially  west   Texas. 

On  open  prairie  land  where  travel  is  light 
trails    are    laid    out    by    plowing   two    shallow 
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furrows  with  a  broad  winged  plow  about  5  ft. 
apart.  This  furnishes  a  smooth  track  for 
wheels  to  run  in  that  will  remain  in  good 
shape  for  from  ;'f  to  12  montlis,  at  a  cost  of 
from  $2  to  $n  per  mile.  When  these  tracks 
become  badly  worn  a  new  set  is  thrown  out 
near  them. 

On  heavier  traveled  roads  wIkto  the  road- 
way is  fenced  it  is  economical  to  roimd  the 
road  with  a  road  grader  and  put  in  culverts. 
These  roads  arc  graded  for  a  width  of  not 
less  than  .'10  ft.  with  a  fall  of  from  18  ins.  to 
24  ins.  from  the  center  of  the  road  to  the  bot- 
tom of  the  ditch.  There  is  a  marked  tendency 
for  the  wheel  tracks  to  du.st  out  into  ruts, 
but  the  lateral  slope  of  the  road  serves  to 
drain  the  ruts  and  protect  them  from  excess- 
ive washing  during  heavy  rains.  Dry  land 
soil  usually  goes  all  to  pieces  when  it  is  wet 
and  right  after  a  rain  a  graded  earth  road  is 
very  little  superior  to  an  ungraded  one  as 
far  as  mud  is  concerned.  1  he  advantage 
comes  in  the  graded  road  having  a  quicker 
drying   surface   and   protection    against   wash. 

On  long  grades  in  prairie  land  where  the 
rounding  of  the  road  converts  the  road  ditches 
into  drains  for  a  large  surrounding  country, 
the  drainage  problem  becomes  serious.  The 
lower  end  of  the  grade  is  converted  into  a 
wet  weather  creek  and  the  whole  road  usu- 
ally washed  out.  Probably  the  most  success- 
ful way  to  handle  this  is  to  dig  tanks  on  the 
adjoining  farm  land  at  intervals  of  about  half 
a  mile  and  divert  fhe  water  from  the  road 
ditches  into  them. 

In  hilly  country  the  soil  wash  in  the  ditches 
is  always  excessive  and  it  is  imperative  that 
either  the  grades  shall  he  light,  or  the  road 
placed  on  a  divide. 

nuring  periods  of  drouth  the  soil  shrinks 
and  cracks  open  badly.  In  ordinary  black, 
sandy  loam  soils  these  cracks  vary  from  1  to 
4  ins.  in  width ;  in  what  is  generally  known 
as  "hog  wallow"  land,  a  rich,  black  soil,  they 
sometimes  get  to  be  12  ins.  wide.  The  "hog 
wallows."  or  depressions,  which  occur  over 
large  areas  of  prairie  land,  are  probably  due 
to  the  sloughing  ofl  and  filling  in  with  soil 
of  the  excessive  cracks  in  time  of  rain.  Ordi- 
narily, the  land  swells  and  the  cracks  close 
in  wet  weather,  but  not  until  the  soil  below 
is  saturated  to  such  an  extent  that  a  loblolly 
is  produced  if  the  surface  is  traveled  over. 

Large  areas  of  the  dry  lands  are  covered 
with  sand  varying  from  a  few  inches  to  sev- 
eral feet  in  depth,  underlaid  with  a  firm  soil 
or  tough  clay.  The  dry  weather  and  steady 
winds  keep  the  sand  loose  and  shifting  to  such 
an  extent  as  to  make  it  very  heavy  pulling 
for  loaded  teams.  The  sand  has  been  suc- 
cessfully surfaced  with  this  lower  soil  in  a 
number  of  localities. 

In  building  clayed  or  sand-clay  roads,  the 
roadway  is  first  graded  not  less  than  2  ft. 
above  the  level  of  the  surrounding  country. 
Roads  running  at  right  angle  to  the  direction 
of  the  prevailing  wind  are  graded  higher 
than  those  running  in  the  same  direction  with 
it.  This  elevation  of  the  surface  is  necessary 
in  order  that  the  wind  may  get  a  clean  sweep 
over  the  top  and  keep  the  road  surface  clear 
of  drifting  sand.  It  is  wise,  also,  to  make 
the  windward  ditch  rather  deep  to  provide  a 
sand  catch. 

The  top  of  the  grade  is  covered  with  clay 
or  sand-clay  for  a  width  of  from  12  to  16  ft. 
This  surfacing  is  never  placed  less  than  12 
ins.  thick  for  a  tough  clay  and  18  ins.  thick 
for  a  sand-clay.  This  miusual  depth  is  neces- 
sary to  allow  for  the  excessive  wear  that 
conies  upon  the  surface.  Practically  all  ma- 
terial loosened  by  the  feet  of  horses  and  the 
wheels  of  vehicles  is  blown  away  and  lost. 
For  this  reason  the  less  sand  the  surfacing 
contains  the  better  it  will  wear. 

In  sandy  sections  culverts  are  sometimes 
completely  buried  under  blown  sand  during 
dry  weather.  For  this  reason  small  culverts 
must  be  of  a  type  that  can  be  readily  taken 
up.  cleaned  out  and  relaid. 

Vitrified  pipe  is  well  adapted  for  small  cul- 
verts where  sufficient  cover  can  be  obtained  to 
protect  it.  Corrugated  metal  pipe  should  be 
of  pure  iron  and  heavily  galvanized  for  pro- 
tection against  alkali. 

Steel  bridges  last  well  in  a  dry  climate  and 


arc  very  satisfactory  for  long  spans.  The 
absence  of  drift  and  current  in  the  streams 
and  the  uncertain  character  of  the  soil  make 
the  >ise  of  leg  piers  permissible  when  not 
used  as  abutments  and  when  supported  on 
concrete  pedestals  to  the  surface  of  the  ground. 
The  majority  of  the  streams  fill  rapidly,  but 
run  only  for  a  few  days  after  a  rain.  For 
those  that  are  broad  and  shallow  I-beam  spans 
with  steel  trestle  bents  are  economical. 

Concrete  is  used  only  for  large  openings 
where  there  is  no  doubt  as  to  the  permanency 
of  the  crossing.  When  alkali  is  present  in 
the  soil  a  rich,  dense  mixture  is  necessary, 
using  water  free  of  alkali  in  mixing.  In 
designing  concrete  culverts  and  other  struc- 
tures of  that  material  it  is  very  necessary  that 
the  foundations  be  thoroughly  reinforced  and 
tied  together  with  steel  to  provide  for  the 
shrinking  and  swelling  of  the  soil  in  dry  and 
wet  weather,  the  action  of  which  is  much  the 
same  .'is  that  of  the  frost  soil  in  the  north. 


Report  by  a  Board  of  Engineers  on  the 
Management  of  the  Highway  De- 
partment of  the  State  of 
Washington. 

Governor  M.  E.  Hay,  of  the  state  of  Wash- 
ington, appointed  an  engineering  board,  last 
October,  to  report  to  him  on  the  administra- 
tion of  the  State  Highway  Department,  under 
the  tvifo  successive  Highwav  Commissioners. 
Mr.  J.  M.  Snow  and  Mr.  H."  L.  Bowlby.  The 
board  of  engineers  consisted  of  Mr.  H.  P. 
Gillette,  chairman,  Mr.  J.  J.  Donovan  and  Mr. 
E.  E.  Beard. 

Criticism  had  been  made  that  the  cost  of 
engineering  on  state-aid  roads  in  Washington 
liad  been  excessive.  It  had  also  been  said 
that  convict  labor  on  certain  roads  had  cost 
an  excessive  amount. 

The  report  of  the  board  of  engineers  to 
the  Governor  follows  in   full: 

In  conTpliance  with  your  letter  asking  us 
to  act  on  a  board  of  engineers  to  examine 
into  the  department  of  the  state  highway 
commissioner,  we  submit  the  following  find- 
ings of  fact,  together  with  certain  recom- 
mendations relative  to  the  management  of  tliis 
state  department.  We  also  submit  some  com- 
ments on  possible  improvements  in  the  state 
highway  law,  which  we  believe  will  result  in 
(he  more  economic  management  and  construc- 
tion of  state  and  state  aid  roads. 

Beginning  with  specific  charges  made  from 
time  to  time  in  the  public  press  and  by  word 
of  mouth,  we  shall  consider  first  the  charge 
that  the  cost  of  engineering  on  state  and 
state  aid  roads  has  been  excessive. 

Cost  of  Engineering. — Engineering  costs  on 
liighw.ay  work  should  be  divided  into  two  ele- 
ments :  first,  the  cost  of  surveys,  maps,  plans 
and  estimates;  second,  the  cost  of  engineering 
during  actual  construction.  Calling  the  first 
of  tliese  elements  the  "Cost  of  Location." 
and  calling  the  second  of  these  elements  the 
"Cost  of  Engineering  Supervision,"  it  is  evi- 
dent that  the  best  unit  in  which  to  express 
the  cost  of  location  is  the  mile  of  highway 
located,  while  the  best  way  to  express  the 
cost  of  engineering  supervision  is  as  a  per- 
centage of  the  total  cost  of  road  construction. 
If,  for  example,  20  miles  of  road  had  been 
located  at  a  cost  of  engineering  amounting  to 
$•3,000.  and  if  subsequently  only  three  miles 
of  this  line  have  been  built  at  a  cost  of 
$30,000  for  construction,  of  which  $2,100  was 
engineering  supervision,  we  would  then  ex- 
press the  cost  of  engineering  thus ; 

Cost  of  location,  20  miles  at  $150 $3,000 

Cost   of  supervision   of  three  miles,   7   per 

cent    of    S30.000,    or 2,100 

Clearlv  it  would  not  be  rational  to  add  the 
$2,100  to  the  $3,000  and  charge  this  total  of 
$.5,100  to  the  cost  Of  constructing  the  three 
miles,  when  the  other  18  miles  are  to  be  built 
at  a  later  date.  What  we  should  do  is  to 
add  a  location  cost  of  three  miles  at  $150, 
or  $4.50.  to  the  $2,100,  giving  us  a  total  of 
$2,550  for  cost  of  location  and  supervision 
on  the  three  miles,  which  is  about  8.4  per 
cent  of  the  total  cost  of  construction  and 
engineering.  Were  we  to  charge  the  entire 
$5,100  to  three  miles,  the  percentage  would  be 
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$5.10U  divided  by  $33.00U,  or  nearly  16  per  to  the  $88,208  spent  for  location  and  engineer- 
cent.  This  latter  method,  as  we  have  said,  ing  supervision,  and.  since  those  two  items 
is  irrational,  yet  it  is  the  method  that  lias  arc  about  equal  in  amotmt.  we  may  say, 
been  applied  by  sotne  critics,  particularly  in  roughly,  that  about  $10,000  should  be  charged 
the  case  of  State  Road  No.  14  (Hood's  to  the  135.9  miles  of  roatl  completed.  Ad- 
Canal),  where  it  has  been  said  that  the  engi-  ministration  has,  therefore,  cost  approximately 
neering  has  cost  30  per  cent.  We  shall  dis-  $7.j  per  mile  of  completed  road, 
cuss   this  particular  road   later,  but  pass   now  We   are    now   provided   with    sufficient    data 

to  a  statement  of  our  findings  as  to  what  upon  which  to  base  judgment  as  to  the  ccon- 
has  been  expended  by  the  state  highway  de-  omy  with  which  the  engineering  has  been  per- 
partment    from    its    inception    up    to    October       formed. 

10.  1910.  Engineering  on  railway   construction   ordin- 

During  the  past  14  months  Mr.  H.  L.  Bowl-  .-irily  ranges  from  3  to  8  per  cent  of  the  total 
by  has  been  highway  commissioner ;  his  prede-  cost,  the  higher  percentage  being  common  on 
cessor  was  Mr.  J.  M.  Snow.  Statements  the  branch  lines,  and  often  amouniing  to  more 
of  moneys  expended  under  these  two  admin-       than    8    per    cent,    depending    uiion    tlu'    difii- 

istrations  were  submitted  to  us,  and  we  have  culties  of  construction. 

analyzed  them  as  follows  :  Engineering    (location   and    supervision)    on 

EXPENSES   UNDER^J.^ai.^^SXOWS   ADMIX-  wagon  roads  ordinarily  ranges  between  5  and 

35.5  miles  state  aid  roads  construction. .  .$165,100  ^0  P^J  cent.  For  many  years  the  engineering 
10.7  miles  state  roads  construction 60.3G7  on  Massachusetts  State  aid   roads   was   10  per 

T„,oi    „„„=,,.„„fi„„  ,.,„,  .-,  c<^"t-     Latterly  it  has  grown  less,  and  this  re- 
Total    construction    $225. 4/j         ,      ,■  •  i.        n  i  i     ■ 

Engineering  supervision,  state  aid  roads.     16.i)00  "luction    is    naturally    to    be    expected    in    any 

Engineering  supervision,   state  roads 4.181  similar  case,  for  several  reasons.     When  state 

Total  construction   and  supervision.... "i^Ii:^  aid     construction    of     first-class    highways    is 

51.6  miles  location  of  state  aid  roads....  11.119  f";st  begun  there  are  few  contractors  ec|uipped 
132.5  miles  location  of  state  roads 35,540  with    adequate    plants,    nor    can    thev    be    ex- 

Total,   1S4.1   miles   location JT^'Ji?,  f,^"''^.  ^°  "^'^'^  ^eavy  plant   investments   until 

Camp  expenses,  state  roads 2,736  l"'^'-^    '^'^'    sure   that    the    state    has    committed 

Camp  expenses,  state  aid  roads 17  itself  irrevocably  to  an  extensive  plan  of  road 

Miscellaneous   expenses,   state  aid   roads.       3,292  buildino-      Then    too    the  first  few  vr-irc  nsn-il 

Miscellaneous  expenses  state  roads GO!i        '^'"um=-      men,  too,  tne  nrst  tew  years  usual- 

ly  witness  a  scattering  of  the  road  appropria- 

Total     camp     and     miscellaneous     ex-  tions    over    many    small    sections    of    highway 

P''"^^®    .^_6^  construction.       It    always    takes    considerable 

Cirand  total $2!i!i,.S7:!  time   to   assemble   a   plant,   gather   a   .gang   of 

c-  ,  •         .  .  .  .  'lien   and   get   the   work   under    wav.      During 

toV"AV^i'  engineevwg    supervision    cost    is  t,,js   fj^^g   ^^  engineering   force   must   be  kept 

$21,081     we    see   tha     it   amounted   to  8.o   per  „„  ^,^„^        j  ,it„^  .^^(^,3,  construction  is 

cent    of   the   total    $240,554.     The    184^1   miles  accomplished, 
located   cost  $46.66o   for  location,  or  $2-)3  per  t-,       ,  •  ,     ,  ■ 

mile.     The  $6,654  of  camp  and  miscellaneous  ,  ^-   "A*,"''-';' ■  °'        ,     ''^^^^    ^'^'^    ^"^    '■°^'' 

engineering  expense  should  be  distributed  be-  y''.°'^^  m  Washington  has  merely  repeated  the 

tween  the 'cost  of  engineering  supervision  and  j"story    in    other   states,    and    we    can   already 

location.     This  increases  the  cost  of  engineer-  °''S\"    '°.    ^ee    the    reduction    in    the    cost    of 

ing  supervision   to   about   fl,3  per   cent   of   the  fngmeering    supervision    in    this    state,    since 

total:    and    it    increases    the    cost    of    location  ,'*  was  tU  per  cent  under  Mr.  Snow,  and  has 

to  about  $280  per   mile  "'^"'^    ^•"    ^^^    =«"'    """'^''    M""-    Bowlby's    14 

The  average  cost  of  the  40.2  miles  of  road  '"O"*^    ot    administration.      That    it    will    be 

built  was  about  $5,580  per  mile,  including  the  fui-ther    reduced    is    beyond    doubt,    but    even 

engineering   supervision    camp   and    miscellan-  '^f-  ''  ^'^nds  there  is  no  sound  cause  for  criti- 

eous  expense,  and  the  $880  location  expense.  cism. 
EXPENniTURE  UNDER  H.  L.  BOWLBY'S  Hood's    Canal   Road    (No.    14). — This    state 

ADMINISTRATION.       ,  road  has  been  the  subject  of  severe  criticism 

"iion"     !'..°.'..^!!''!'..^"^..''.°^'^:.!'.°.".^""."":$:i02,523  ^e   find   that   22.6  miles   were   surveyed   under 

S0.6  miles  of  state  roads.' cons'tVuction.' .' .'  2:i(;.'49l  ^Ir.   Snow  at  a  cost  of  $5,435.   wliich   is  about 

.„,,,„.„       .,  ^        .  $240    per    mile,    a    not    unreasonable    expendi- 

^i^A^s^isSr^^^:o.<,.'''{^'^  t"---  where  careful  engineering  work  is  done. 

Engineering  supervision,   state   roads....     21,141  hlowever.    we    do    not    attempt    to    pass    upon 

_  .  ,  ,       ,.  ,  . the   character   of   the   surveying   and   location, 

su''pervi°s?o'n''"'!°"...'!"^... '",^'.""^"."^$579,891  ^°'    this    would    require    no    slight    amount    of 

206.9  miles  location  of  state  aiil  roads...     22'o72  studv    in    tlie    field    as    well    as    in    the    office. 

143.9  miles  location  of  .state  roads 25,258  We    find    that    3.2    miles    have    been    built    at 

YTtIsi  ^  <^osf  °f  $17,073  for  construction,  plus  $1,478 
Camp  expense,  state  aid  roads '3OO  for  engineering  supervision,  and  $431  for  mis- 
Camp  expense,   state  roads...   715  cellaneous,  or  a  total  of  $18,978  for  construc- 

Miscellaneous   expense,   state  .aid  roads  4  828  ^-  ■  •  .   .   *  1         •       ,, 

Mi.scellaneous   .-xpense.   state  roads eilll  tion,    engineering    supervision    and    miscellan- 

cous    expense.      The    engineering    supervision 

''"'penfle'^'''"'''     ''"''     miscellaneous     ex-         ^  has,    therefore,    cost    about    7.7    per    cent    of 
'"  this   total.      This   is    clearly   a    reasonable   ex- 
Grand  total   $639,470  pense     for    engineering    supervision.      If    we 

The    $40,877    spent    for    engineering    super-  add  thereto  the  $240  per  mile  for  the  cost  of 

vision  is  7  per  cent  of  the  total,  $579,891.  the   surveys   made   under   Mr.   Snow,   we   find 

The    350.8    miles    of    location    cost    $47,331.  'hat  the  total  cost  of  engineering  supervision 

or  $134  per  mile  located.  '  and   location  is  practically   11  per  cent  of  the 

If   we   distribute    the   $12,254   of   camp   and  grand    total.      Nor    is    this    an    unreasonable 

miscellaneous     engineering     expense     between  percentage.      It    will   be    seen   that   the   critics 

the  cost  of  engineering  supervision  and  loca-  °f   this    road,   having   added    the  $5,435   spent 

tion.  we  increase  the  cost  of  engineering  su-  '"  locating  the  22.6  miles  and  the  $1,478  spent 

pervision   to   about   8.0  per   cent   of   the   total,  ''i    engineering  supervision,   and   the  $450    for 

and  we  increase  the  cost  of  location  to  about  miscellaneous     expense,     making     a     total     of 

$153   a    mile,   each    of   which    is   a    reasonable  $".363.    adding    this    to    the   $17,073    spent    on 

expenditure,    the    average    cost    of    the    135.9  construction,     they    have    a     grand    total     of 

miles    of    road    built    was    about    $4,450    per  $26,436,    and    then   they    have   said    that    engi- 

mile.    including    the    engineering    supervision.  neering   has    cost    nearly   30   per   cent   of    the 

camp  and  miscellaneous  expense,  and  the  $153  grand    total.      We    believe    it    is    unnecessary 

location   expense.  to   point   out  at   greater  length   the   fallacy  of 

To  the  foregoing  costs  of  construction  and  'his  sort  of  reasoning.     The  19.4  miles  of  un- 

engineering    there    should    be    added    the    cost  completed    but    surveyed    road    should    not   be 

of  administration,  which  includes  the  salaries  charged    against    the   3.2    miles    nf    completed 

of   the    regular   office   staff   at   Olympia.      For  road. 

this   purpose   the   last   legislature  appropriated  Chuckanut   Mountain   Road    (No.    6). — This 

$35,000.  which  is  equivalent  to  $17,500  per  an-  state    road   is   to    be  ^iVz    miles   long,   and   has 

num.      Since   Mr.    Bowlby   has   been   in   office,  been    the   subject    of   severe   criticism   because 

14  months,  his  pro  rata  would  be  about  $21,000  less  than   one   mile  of  it   has  fccen   completed 

for    administration    and    office    expenses     for  with    the    S25.00O    .ippropriated    for    it.      The 

the   14     months.     This     should     be     prorated  three    members    of    vour    board    of    engineers 


are  thoroughly  familiar  wiili  the  site  of  this 
road  and  the  local  conditions,  and  one  member 
of  the  board  has  examined  the  work  alreadv 
done  by  the  convicts  who  have  been  building  it. 
The  Great  Northern  Ry.  bought  from  .Skagit 
county  part  of  the  right  of  way  on  which 
the  original  road  along  the  west  side  of 
Chuckanut  mountain  was  built,  leaving  no 
good  right  of  way  for  a  road  of  any  charac- 
ter. Indeed,  it  has  been  testified  before  the 
supreme  court  that  it  was  wholly  imprac- 
ticable to  build  a  wagon  road  along  this  moun- 
tain at  any  cost,  while  other  testimonv  was 
to  the  effect  that  $100,000  to  $150,000  would 
not  suffice  to  build  the  road.  However,  start- 
ing at  the  worst  end  of  this  road,  a  mile  has 
been  built  at  a  cost  of  $25,000.  going  almost 
entirely  through  a  heavy  sidehill  cut  of  solid 
rock.  Heavy  masonry  retaining  walls  have 
been  built,  and  the  work,  so  far  as  it  has  gone, 
is  excellent.  Up  to  October  8  the  follow-ing 
quantities  had  been  moved  : 

334  acres  heavy  clearing. 

6.198  cu.  yds.   solid  rock 

9,853  cu.   yds.   shell  rook. 

1,S07  cu.  yds.  of  drv  wall  masom.v. 

If  ordinary  contract  prices  are  .ipplied  to 
the  foregoing  quantities,  and  if  the  reasonable 
costs  of  locating  the  5%  miles  and  of  engi- 
neering supervision  are  added  thereto,  it  will 
be  seen  that  this  road  work  does  not  show 
up  in  an  unfavorable  light.  It  is  conceded 
and  the  records  show  that  not  as  much  work 
was  accomplished  per  convict  day  on  this 
road  as  on  others  built  elsewhere  in  the  state. 
Perhaps  the  rugged  character  of  the  country 
makes  this  road  one  that  is  not  well  adapted 
for  building  under  the  convict  labor  system, 
due  to  the  large  number  of  guards  required. 
In  any  event,  we  recommend  the  completion 
of  this  road  by  contract. 

The  public  criticism  of  this  road  strikingly 
illustrates  the  necessity  of  either  making  ap- 
propriations for  particular  state  roads  only 
after  a  complete  survey  and  estimate  of  costs 
has  been  made,  or  of  abandoning  entirely  the 
previous  practice  of  legislative  action  in  ap- 
propriating funds  for  specified  state  roads. 
We  believe  that  the  latter  policy  should  be 
adopted,  and  we  shall  discuss  the  matter  later 
in    this    report. 

It  is  evident  that  the  people  who  expect 
to  be  benefited  by  this  Cluickanut  road  had 
come  to  expect  a  completed  5%  mile  road 
for  $25,000  appropriated  by  the  last  legisla- 
ture, when,  in  fact,  no  engineering  estimate 
of  its  cost  appears  to  have  been  made  prior 
to   the  time   the  $25,000  was   appropriated. 

Incidentally,  we  may  add,  the  public  should 
learn  neither  to  condemn  any  road  for  its 
high  cost  per  mile  nor  to  praise  any  road 
for  its  low  cost  per  mile,  until  it  has  be- 
fore it  the  itemized  quantities  of  work  in- 
volved and  a  full  statement  of  the  character 
of   the  work   done. 

Appropriations  for  Specified  State  Roads 
Should  Not  Be  Made  by  Legislature. — In  the 
past  it  has  been  the  practice  of  the  state 
legislature  to  specify  the  particular  roads  that 
are  to  be  built  bv  the  state  highway  commis- 
sioner, and  specific  sums  have  been  appropri- 
ated for  each  of  these  roads.  This  practice, 
;is  we  have  just  seen,  has  led  to  trouble. 
Moreover,  it  has  caused  much  money  to  be 
spent  on  small  sections  of  road  that  begin 
nowhere  arid  end  nowhere — state  roads  with- 
out termini.  Several  roads  have  been  built 
in  the  mountains,  where  neither  present  nor 
prospective  traffic  warrants  their  construction. 
It  seems  to  us  unwise  to  introduce  anything 
that  savors  in  the  least  of  old-fashioned  "pork 
barrel"  methods  in  the  distribution  of  high- 
way funds.  The  success  of  state  highway 
commissions  in  other  states  is  largely  attrib- 
utable to  their  freedom  from  legislative  re- 
strictions in  the  matter  of  deciding  wdiere 
state  roads  shall  be  built. 
^  Moneys  Appropriated  for  State  Aid  Roads 
Should  Not  Revert  to  General  Fund. — .As  a 
corollary  of  the  principle  that  a  state  high- 
way commission  should  not  be  too  closely 
circumscribed  as  to  places  where  funds  shall 
be  expended,  it  follows  that  the  highway  com- 
missioner should  not  be  required  to  spend 
each    county's    share    of    the    state    aid    fund 
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during  the  two-year  period  under  the  pcnahy 
of  causing  that  part  of  the  highway  fund  to 
revert  to  the  general  fund.  Under  the  present 
law  it  frequently  happens  that  a  county  is 
entitled  to  so  small  an  amount  from  the 
state  aid  appropriation  that  only  a  fraction  of 
a  mile  of  road  can  be  built.  It  is  clearly  not 
good  business  to  build  these  very  .small  pieces 
of  road,  and  the  law  should  be  so  changed 
that  the  funds  to  whiclt  any  county  is  en- 
titled should  become  cumulative  over  a  pe- 
riod of  several  years,  if  need  be,  until  enough 
is  available  to  justify  the  building  of  a  road 
of  some  length. 

It  should  be  remembered  that  short  lengths 
of  road  cost  more  per  mile  than  long  lengths, 
not  only  for  engineering,  but  for  construction. 

Separate  Aftoofrialion  For  Administration 
Not  .idz'isable. — At  the  last  session  of  the 
legislature  $35,000  was  appropriated  for  the 
entire  office  expenses  of  the  highway  com- 
missioner's department.  In  future  it  would 
seem  better  to  merge  this  appropriation  witli 
the  general  appropriations  for  state  and  state 
aid  roads.  It  is  almost  impossible  for  a  leg- 
islature to  determine  in  advance  exactly  how 
much  money  will  be  needed  properly  to  run 
an  office  of  this  character.  While  it  may  be 
well  to  specify  the  maximum  salaries  that 
shall  be  paid  to  the  highway  commissioner 
and  to  certain  of  his  assistants,  it  does  not 
seem  well  to  limit  the  entire  appropriation 
for  office  expenses  to  a  predetermined  sum. 

Salary  of  Highway  Commissioner  Too  Lozv. 
— The  salary  of  the  highway  commissioner 
is  $2,.50O  a  year.  This  is  not  a  sum  commen- 
surate with  the  responsibilities  of  the  position. 
It  is  often  possible  to  secure  a  competent 
engineer,  having  executive  capacity,  without 
paying  a  larger  sum  than  $2,-506  annually 
for  his  services,  but  it  usually  happens  that 
such  an  engineer  soon  receives  more  attractive 
offers,  in  which  ev^nt  it  is  more  a  matter 
of  good  luck  than  of  good  judgment  as  to 
salaries  on  the  part-  of  his  employers  if  the 
engineer  does  not  resign.  It  is  particularly 
desirable  not  to  make  frequent  changes  in  the 
staff  of  the  state  highway  department.  Other- 
wise all  the  experience  that  has  been  acquired 
by  such  a  staff  is  lost  to  the  state.  One 
of  the  reasons  why  private  work  is  usually 
better  managed  than  public  work  is  found 
in  the  fact  tliat  better  salaries  are  paid  to, 
or  higher  profits  are  made  by,  the  men  in 
charge  of  private  work.  The  magnetic  pull 
of  the  dollars  is  responsible  for  the  passing 
of  the  most  competent  engineers  out  of  public 
service  into  private  occupations.  While  ex- 
ceptions exist  everywhere,  the  general  rule 
is  as  stated.  Hence  the  wisdom  of  paying 
liberally  for  brains  engaged  in  designing  and 
managing  public  works. 

The  highway  commissioner  should  re- 
ceive not  less  than  $4,000  a  year,  and  this 
salarj'  should  be  increased  from  time  to  time 
in   future  years. 

State  Crushing  Plants. — A  separate  appro- 
priation of  $124,000  was  made  by  the.  last 
legislature  for  quarries  and  crushing  plants. 
This  appropriation  has  been  exhausted,  and 
we  are  informed  by  Mr.  Bowlby  that  about 
$10,000  more  is  needed  to  complete  the  con- 
struction of  the  five  plants.  Here,  again,  is 
an  example  of  the  trouble  that  often  arises 
when  several  separate,  special  appropriations 
are  made.  There  is  at  present  money  avail- 
able in  other  funds  under  the  control  of  the 
highway  commissioner,  but  none  of  it  can 
be  legally  used  to  complete  these  important 
plants.  Had  one  general  highway  fund  been 
provided,  every  crushing  plant  could  have 
been  completed.  We  have  not  attempted  to 
visit  these  plants,  nor  have  we  studied  the 
plans  sufficiently  closely  to  determine  whether 
the  $124,000  was  judiciously  expended.  About 
$30,000  of  the  appropriation  was  spent  by  the 
state  board  of  control  on  the  plant  at  Fidelgo 
Island.  Subsequently  $42,000  was  spent  on 
the  same  plant  by  the  highway  commissioner 
and  we  understand  that  the  plant  is  now  in 
operation,  convict  labor  being  used  to  run  it. 

We  believe  that  all  the  state  crushing  plants 
shouhl  be  operated  by  convicts,  under  the 
direction  of  the  state  highway  commissioner, 
so    that    there    may    be    no    division    of    re- 


sponsibility. It  is  exceedingly  imiiortant  that 
crushed  stone  be  delivered  promptly  when 
and  where  it  is  required  for  road  work,  if 
the  work  is  to  be  economically  conducted. 
With  the  operation  of  the  quarries  and  crush- 
ers in  the  hands  of  one  stale  department, 
and  the  building  of  roads  in  the  hands  of  an- 
other department,  each  department  will  be 
likely  to  blame  the  other  for  any  high  costs 
that  may  occur.  The  state  board  of  control 
may  attribute  high  costs  of  crushing  to  the 
large  amount  of  time  lost  by  the  convict 
forces  while  waiting  for  orders  from  the 
highway  commissioner  as  to  the  amount 
of  stone  required  and  the  points  of 
delivery.  Delays  on  the  highway  work 
will  run  up  crushin.g  costs.  Delays  on  the 
crushing  will  run  up  road  costs.  Some  de- 
lays are  inevitable,  but  the  number  is  sure 
to  be  more  where  two  distinct  departments 
are  involved  than  where  entire  control  is 
vested  in  one. 

Economy  of  Comnct  Labor. — This  is  an  im- 
portant matter,  but  one  that  we  have  not 
had  time  to  investigate  thoroughly.  Moreover, 
not  enough  time  has  yet  elapsed  to  make  it 
worth  while  to  attempt  to  pass  final  judgment. 

On  the  Chuckanut  Road  No,  (!)  it  is  an 
open  question  whether  convict  labor  has  been 
as  ccnnomical  as  the  contract  system  would 
have  been.  On  the  other  hand,  there  arc 
examples  of  work  like  that  on  the  Lysle 
road,  which  indicate  excellent  economic  re- 
sults from  the  use  of  convict  labor.  In  this 
connection  it  is  well  to  note  that  it  has  cost 
about  $1  per  day  per  convict  for  all  expenses, 
including  transportation,  food,  clothes,  salaries 
of  guards,  etc.  We  are  informed  that  when 
convicts  are  kept  in  prison  it  costs  37  cts.  a 
day  per  man  for  food,  clothes  and  guarding. 
The  true  cost  of  road  work  done  by  convicts 
is,  therefore,  not  $1  a  day,  but  $1  minus  37 
cts.,  or  63  cts.  per  day.  Hence  all  the  office 
records  of  labor  costs  of  road  work  done  by 
convicts  should  really  be  reduced  about  37 
per  cent  to  arrive  at  the  true  costs  under 
this  system.  In  all  probability  the  cost  of 
convict  labor  on  the  quarry  and  crushing 
plants  will  be  not  much  in  excess  of  50  cts. 
a   day  per  man. 

The  convict  system  can  be  made  far  more 
economic  by  adopting  a  bonus  method  of  pay- 
ing the  convicts.  Thus,  in  operating  a  quarry 
it  may  be  found  that,  without  any  incentive, 
sucli  as  a  bonus  offers,  each  convict  may  av- 
erage daily  2  cu.  yds.  of  solid  rock,  quarried 
and  delivered  to  the  crusher.  If,  then,  a  bonus 
of  25  cts.  per  cu.  yd.  is  offered  to  the  men 
for  each  yard  in  excess  of  2  cu.  yds.  per  man, 
the  output  may  increase  50  to  100  per  cent, 
or  even  more.  Whether  this  bonus  money  is 
given  to  the  family  of  a  convict,  or  is  retained 
for  him  until  the  expiration  of  his  sentence, 
is  a  detail  relatively  unimportant.  The  im- 
portant thing  is  to  stimulate  the  ambition  of 
the  men,  and  no  way  compares  in  the  remotest 
degree  with  the  bonus  system  of  payment 
in  attaining  such  an  end. 

Where  the  conditions  are  such  that  the  work 
of  individual  men  or  of  gangs  of  men  cannot 
be  measured  up  and  expressed  in  standard 
units,  then  the  wage  system  should  be  applied 
to  convict  labor.  .A  wage  of,  say,  50  cts.  a 
day  might  be  decided  upon  as  being  sufficient 
to  induce  the  convicts  to  work  with  sotne 
industry  and  ambition.  But  wherever  the  bonus 
system  can  be  applied  we  strongly  recom- 
mend  its   use. 

If  the  bonus  system  is  used,  a  careful  cost- 
keeping  system  must  be  installed  on  all  work 
done  by  convicts  under  the  highway  commis- 
sioner; and,  in  any  event,  such  a  cost-keeping 
system  is  essential  to  the  most  economic  con- 
duct of  work  done  by  convict  labor. 

Monthly  Financial  Reports. — The  manager 
of  an  industrial  corporation  is  usually  re- 
quired to  make  at  least  a  monthly  financial 
report  to  the  president  of  the  corporation. 
Such  a  report,  if  well  devised,  shows  not  only 
itemized  operating  expenses,  but  unit  costs  of 
various  classes  of  product.  We  believe  that 
the  time  has  'come  when  every  department 
of  every  government  should  report  monthly 
to   the   executive  head   of  the   government   iii 


a  manner  entirely  analogous  to  that  existing 
in  the  operation  of  private  corporations. 

Particularly  is  this  desirable  in  the  case  of 
a  government  department  whose  function  is 
to  spend  public  money  for  constructing  or 
operating  public  enterprises.  Therefore,  we 
recommend  that  a  system  of  monthly  financial 
and  progress  reports  be  devised  for  the  use 
of  tlie  highway  commissioner.  This  reporting 
should  entail  only  a  slightly  greater  amount 
of  clerical  work,  and  it  will  automatically 
insure  that  all  records  are  kept  up  to  date 
and  complete.  The  highway  commissioner  is 
now  keeping  very  full  cost  records  of  the 
work  done  under  his  direction,  but,  in  the 
absence  of  a  monthly  report  to  the  governor, 
garbled  and  unfair  figures  are  frequently  pub- 
lished by  his  critics.  Every  public  officer  who 
is  performing  his  duty,  as  we  believe  the 
present  highway  commissioner  is  doing,  wel- 
comes tlie  opportunity  of  spreading  before  the 
public  the  record  of  his  achievement.  More- 
over, it  is  the  right  of  the  public  to  have 
such  a  record  presented  to  it ;  not  annually, 
as  is  the  present  practice  throughout  the  coun- 
try, but  once  a  month,  as  is  the  practice 
among  industrial  organizations.  Such  monthly 
reports  need  not  be  printed,  but  typed  copies 
should  be  given  to  representatives  of  the  daily 
press,  as  well  as  to  the  governor  of  the  state. 

.Among  the  things  that  such  monthly  re- 
ports would  show  would  be  the  mileage  of 
roads  surveyed  and  located  during  the  month, 
and  during  all  the  months  of  the  current 
year,  and  the  unit  cost  of  en.gineering  per 
mile.  Likewise  the  mileage  of  roads  con- 
structed, the  cost  per  mile,  and  the  co'st  of 
en.sineering  expressed  as  a  percentage  of  the 
total,  should  be  shown.  Of  course,  partly  com- 
pleted roads  should  be  estimated  in  equivalent 
ciiinpleted  mileage ;  thus,  four  miles  dO  per 
cent  finished  are  equivalent  to  2.4  miles  com- 
pleted. Many  other  facts  occur  to  us  as 
essential  in  such  a  report,  but  it  is  not  our 
province  to  do  more  than  indicate  in  a  gen- 
eral way  what  is  desirable. 

.innual  Report  by  Board  of  Engineers. — It 
would  probably  be  well  were  it  the  regular 
practice  for  every  department  of  government 
to  receive  an  investigation  by  a  disinterested 
committee  at  least  once  a  year :  not  with  the 
view  of  making  destructive  criticism,  or  of 
."aining  political  capital  by  exposing  minor 
errors  of  administration.  In  private  life  the 
owner  visits  his  emplo3-es  frequently,  talks 
over  conditions,  inquires  as  to  policies  and 
procedure,  with  a  view  to  increasing  efficiency 
by  kindly  yet  keen  criticism.  In  public  affairs 
the  owner — who  is  the  butcher,  the  baker,  the 
candlestick  maker,  and  is  too  numerous  to 
make  visits  to  his  public  service  employes  if 
lie  wished — should  adopt  the  policy  of  hiring 
men  whose  special  function  it  is  to  act  in 
the  capacity  of  a  private  employer.  We  conceive 
that  special  commissions  or  boards  should 
e.xist  for  this  very  purpose.  Preferably  mem- 
bers of  such  boards  should  be  men  drawn 
entirely  outside  of  the  realm  of  politics.  T'ley 
might  be  selected  by  the  boards  of  trade  of 
cities,  by  the  grange,  and  by  other  non-polit- 
ical organizations.  In  any  event,  they  should 
be  chosen  without  regard  to  political  affilia- 
tions, and  should  luake  it  their  aim  to  im- 
prove the  service  rendered  bj'  public  einployes. 
The  present  method  of  subjecting  an  engi- 
neering department,  for  example,  to  public 
criticism  by  those  who  know  nothing  of  en- 
,gineering,  cannot  be  too  strongly  condemned. 
It  tends  still  further  to  drive  all  but  thick- 
skinned  and  thick-skulled  engineers  out  of 
public  service  positions  of  responsibility.  It 
is  particularly  desirable,  therefore,  that  the 
department  of  the  state  highway  commissioner 
be  periodically  examined  by  a  board  of  engi- 
neers, if  only  for  the  purpose  of  protecting 
an  honest  and  able  incumbent  of  that  office 
from  ill-judged  or  biased  criticism. 

As  bearing  upon  this  matter,  we  may  cite 
the  fact  that  we  were  told  that  many  of 
the  engineers  employed  by  the  highway  com- 
missioners were  either  engineering  students 
or  young  engineering  graduates  without  ade- 
quate  experience — "kid   engineers." 

After  a  careful  examination  of  the  sur- 
veys,   maps,    reports,    etc.,   made   by   some   of 
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these  young  engineers,  and  after  a  similar 
examination  of  the  work  done  by  some  of  the 
older  men  whom  they  Iiave  succeeded,  we 
cannot  agree  with  those  who  have  criticised 
this  department  on  the  score  of  having  em- 
ployed some  young  engineers.  The  fact  is 
that  young-  engineers  acting  under  the  direc- 
tion of  experienced  superiors  are  generally 
more  efficient  than  men  who  have  grown  gray 
without  growing  competent  enough  to  rise  to 
higher  positions.  In  this  particular  case,  also, 
a  corps  of  men  must  be  trained  to  do  work 
that  is  comparatively  new  in  this  state,  namely, 
the  location  and  building  of  modern  high- 
ways. Since  it  is  not  easy  to  teach  an  old 
dog  new  tricks,  the  part  of  wisdom  is  to 
select  young  engineers  for  most  of  the  sub- 
ordinate positions. 

The  board  of  investigating  and  advising 
engineers,  which  we  recommend,  sliould  be 
asked  to  pass  upon  all  standard  plans  and 
specifications  for  state  roads  and  bridges.  That 
"two  heads  are  better  than  one"  is  particularly 
true  when  it  comes  to  passing  upon  methods 
of  solving  engineering  problems  in  design. 
The  experience  of  no  one  engineer  can  pos- 
sibly cover  the  whole  range  of  desirable  ex- 
perience. Hence  the  almost  invariable  gain 
in  economic  results  through  the  conferences 
of  several  independent  engineers,  none  of 
whom    is   a   subordinate   of   the   other. 

The  State  Aid  Law  and  Its  Merits. — We 
are  told  that  there  is  a  strong  likelihood 
that  an  attempt  will  be  made  to  repeal  the 
present  state  aid  road  law.  Some  short- 
sighted county  surveyors  who  think  that  their 
field  of  activity  has  been  limited  by  the  crea- 
tion of  a  state  highway  department,  some 
farmers  who  dread  increased  taxes,  and  others 
are  named  as  enemies  of  the  present  law. 
Perhaps  it  is  well  for  us  to  recite  the  fact 
that  this  same  sort  of  opposition  has  risen 
in  other  states  that  have  adopted  state  aid 
road    laws,    but    it    is    noteworthy    that    not    a 


single  state  has  yet  taken  a  step  backward 
by  repealing  the  law  establishing  a  state  high- 
way department.  In  New  York  state,  12  years 
ago,  a  state  aid  law,  similar  to  that  in  this 
state,  was  adopted,  and,  after  much  opposi- 
tion,^ $50,000  was  appropriated  for  the  first 
year's  w'ork.  The  opposition  to  further  ap- 
propriation became  even  more  violent  the  fol- 
lowing year  when  it  was  learned  that  the 
modern  hard  roads  were  costing  $10,000  a 
mile.  Fortunately,  however,  the  state  aid  work 
was  allowed  to  go  on.  As  a  result,  the  de- 
mand for  larger  appropriations  began  to  grow, 
until  a  few  years  ago  the  citizens  of  New 
York  voted  a  boixl  issue  of  $50,000,000  for 
the  state's  share  of  the  cost  of  state  aid 
roads.  This  money  is  to  be  expended  during 
a  period  of  ten  years. 

Similarly,  the  grange  in  New  Jersey  fought 
the  proposed  state  aid  law,  fearing  increased 
taxes.  A  few  years  after  the  law  had  been 
in  operation  the  farmers  were  found  fighting 
for   increased   road   appropriations. 

It  is  a  noteworthy  fact  that  only  those  states 
that  have  adopted  state  aid  laws  have  se- 
cured any  considerable  mileage  of  good  roads, 
and  it  is  noteworthy,  also,  that  the  road  tax 
which  the  farmers  have  dreaded  has  proved 
to  be  a  lamb  in  wolf's  clothing. 

Cost  of  Roads. — We  have  been  unable  to 
study  the  costs  of  road  construction  done 
under  Mr.  Bowlbv.  Eastern  states  are  spend- 
ing $6,000  to  $10,000  a  mile  for  macadam 
roads.  Perhaps  $8,000  is  a  general  average 
in  the  east;  Average  costs  of  construction 
are  higher  in  Washington,  due  to  higher  rates 
of  wages.  It  is  idle  to  talk  of  securing  first- 
class  highways,  paved  16  ft.  wide,  for  less 
than  about  $8,000  a  mile.  On  the  other  hand, 
it  is  not  always  necessary  to  make  the  paved 
portion  more  than  8  ft.  wide,  if  turnouts  are 
provided  at  short  intervals  where  two  loaded 
wagons  can  pa^s.     Thu<:  cm  good  single  track 


roads  be  secured  at  reasonable  cost — roads 
that  will  be  serviceable  in  all  sorts  of  weather. 
We  believe  that  many  of  the  cheaper  forms 
of  gravel  roads,  and  of  tamped  earth  roads, 
etc.,  will  more  economically  serve  certain  com- 
munities than  will  the  expensive  types  of 
macadam.  Each  case  is  an  economic  problem 
in  itself,  the  solution  of  Which  depends  mainly 
upon  the  amount  of  traffic  naturally  tribu- 
tary to  the   road  in  question. 

We  are  informed  by  Mr.  Bowlby  that  Cal- 
ifornia asphaltic  oil  has  been  costing  about  6 
cts.  per  gallon  delivered  in  tank  cars,  but 
that  the  same  oil  delivered  in  tank  steamer 
can  be  secured  for  3  cts.  per  gallon.  In 
view  of  the  remarkably  cheap  and  excellent 
roads  that  have  been  built  in  California  with 
the  use  of  asphaltic  oil,  it  is  practically  cer- 
tain that  the  ability  to.  secure  such  oil  at  3 
cts.  a  gallon  at  Puget  Sound  ports  will  effect 
a  great  reduction  in  the  cost  of  good  roads. 
Gravel,  and  even  ordinary  earth,  can  be 
"bound"  or  cemented  together  with  the  Cali- 
fornia asphaltic  oil,  yielding  a  hard,  water- 
proof surface.  Members  of  this  board  have 
seen  many  excellent  roads  of  this  character 
in  California,  and  in  the  state  of  Washington 
there  are  several  sample  roads  that  conclu- 
sively prove  the  adaptability  of  the  California 
asphaltic   oil  to   this  climate. 

While  we  have  not  attempted  to  visit  the 
various  roads  built  under  Mr.  Bowlby,  we 
have  examined  plans,  specifications,  etc.,  and 
have,  as  above  outlined,  analyzed  the  costs  in 
a  general  way..  As  a  result  of  this  study  we 
are  of  the  opinion  that  Mr.  Bowlby  has  man- 
aged his  department  with  efficiency,  and  that 
he  has  organized  a  competent  corps  of  engi- 
neering  assistants. 

We  believe  that  the  state  would  make  a 
serious  mistake  were  it  to  abandon  its  policy 
of  building  state  aid  highways  under  the  di- 
rection of  a  state  highway  commissioner. 
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Methods    and    Cost    of    Constructing 

Water   Purification  Works  at 

Springfield,   Mass."^ 

1  CuiUinucd    from    page   84.) 
CONXRKTE    M-\SOi\'RY. 

The  proposal  contained  three  separate  items 
of  concrete  masonry,  viz.,  "concrete  masonry 
with  reinforcement,"  "concrete  masonry  in 
piers  and  vaulting"  and  "all  other  concrete." 
The  first  class  of  concrete  was  mostly  vault- 
ing i.f  slightly  heavier  design  than  the  stand- 
ard filter  roof,  reinforced  to  carry  the  addi- 
tional load  to  be  imposed  by  future  sand  stor- 
age. There  was  in  addition  a  small  amount 
of  reinforced  concrete  conduit  work,  and  the 
fall  of  the  aerator  contained  some  reinforce- 
ment. 

"Pier  and  vaulting"  concrete  included  con- 
crete in  all  filter  piers  and  roof  exclusive  of 
the  small  amount  included  in  reinforced  con- 
crete. The  contract  price  received  was  iden- 
tical for  "reinforced  concrete"  and  "piers  and 
vaulting  concrete,"  and  no  special  distinction 
was  made  between  them  in  the  cost  records  so 
far  as  the  filter  roof  was  concerned.  "All 
■other  concrete"  included  the  walls  and  floors 
of  the  filters,  foundation  and  mass  concrete 
and  miscellaneous  concrete  masonry  in  va- 
rious parts  of  the  work. 

Of  the  1.3.282  cu.  yds.  total,  of  the  several 
kinds  of  concrete  placed,  81  per  cent  went 
into  the  filters  proper,  9  per  cent  into  the  cut- 
off wall  of  the  earth  dam  and  the  remain- 
ing 10  per  cent  into  miscellaneous  structures, 
such  as  conduits,  buildings,  aerator,  etc.  The 
■concrete  plant  was  consequently  designed  with 
the  idea  of  convenient  handling  to  the  filters, 
leaving  the  other  19  per  cent  to  be  transport- 
■ed  by  teams  or  otherwise,  as  might  be  con- 
vei'.ient. 


*A  paper,  by  Charles  R.  Gow,  read  before  the 
Boston  Society  of  Civil  Engineers  and  publislied 
in  tbe  Journal  of  the  Association  of  Engineering 
Societies  for  December,  1910. 


In  the  attempt  to  design  an  efficient  and 
economical  handling  plant  for  the  purpose  of 
the  concrete  work,  a  mistake  was  made  which 
is  not  uncommon  in  many  such  cases,  viz., 
the  adoption  of  an  elaborate  arrangement,  ca- 
pable of  a  much  larger  output  than  could  pos- 
sibly be  handled  under  the  conditions  exist- 
ing and  much  more  expensive  than  was  jus- 
tified by  the  quantitv  of  concrete  to  be  han- 
dled. 

There  was  no  ledge  in  the  neighborhood,  of 
a  satisfactory  quality,  from  which  stone  for 
crushing  could  be  obtained.  There  were,  how- 
ever, many  stone  walls  in  the  vicinity  avail- 
able for  the  purpose,  and  also,  it  proved, 
enough  boulders  from  the  excavation  to  sup- 
ply a  sufficient  quantity  of  stone  for  crush- 
ing. In  addition,  the  sand  pit  located  on 
city  land  about  a  mile  above  the  work  con- 
tained a  considerable  percentage  of  gravel 
and  small  cobblestones.  It  was  deemed  ad- 
visable to  load  this  material  as  it  ran  in  the 
bank  and  separate  it  at  the  crusher  and  screen- 
ing plant,  thus  utilizing  the  stones  and  gravel 
which  it  contained  and  lessening  to  a  con- 
siderable extent  the  quantity  of  stone  to  be 
secured  and  hauled  to  the  crusher. 

The  plant  as  above  adopted  is  shown  in 
Fig.  4.  .'X  Iti-in  X  20-in.  jaw  crusher  received 
the  stone,  which  was  hauled  to  the  crusher 
platform  in  teams,  where  it  was  dumped  and 
fed  by  hand.  The  teams  from  the  sand  pit 
were  also  dumped  on  another  part  of  this 
platform  and  their  contents  shoveled  on  to 
an  inclined  bar  grating  just  above  the  open- 
ing of  the  crusher.  This  grating  allowed  the 
sand  and  gravel  to  fall  Ihrongh  to  the  buckets 
of  the  14-in.  elevator  which  fed  a  42-in.  re- 
volving screen.  ,\11  large  gravel  and  cobbles 
were  rejected  by  the  liar  grating  and  fell  into 
the  crusher.  The  42-in.  revolving  screen  was 
located  above  and  Iransverscly  across  an 
A-frame  partition,  as  shown  on  the  plan,  the 
sand  and  dust  fallitur  on  the  crusher  side  of 
the  partition   and   the   stones   on   the   opposite 


side.  The  material  thus  separated  piled  against 
the  opposite  sides  of  the  .\-frame  and  by 
means  of  chutes  and  gates  in  its  bottom  walls 
were  drawn  into  a  measuring  hopper  which 
dumped  into  a  skip  car  traveling  on  a  track 
laid  in  a  trench  under  the  A-frame  and  below 
the  level  of  the  ground.  The  skip  car  was 
hoisted  up  a  long  incline,  passing  in  its  travel 
close  by  tbe  cement  shed  and  under  a  steel 
hopper  info  which  the  requisite  amount  of  ce- 
ment had  been  dumped.  A  suspended  lever 
from  this  cement  hopper  engaged  with  the 
skip  car  as  it  passed,  causing  the  cement  to 
fall  into  the  car  with  the  other  materials. 
The  car  continued  on  its  way  up  the  incline 
until  it  reached  the  proper  elevation  at  the 
mixing  tower,  where  it  automatically  dumped 
into  the  receiving  hopper  of  a  1-yd.  Ransome 
mixer.  After  emptying  itself,  the  skip  car  re- 
turned by  gravity  to  the  loading  trench,  where 
the  operation  ivas  repeated.  The  mixer  was 
located  in  a  high  tower,  as  shown  on  the 
plan,  and  discharged  the  concrete  into  a  de- 
livery hopper,  which  in  turn  fed  into  1-yd. 
lioisting  buckets  traveling  upon  flat  cars. 
These  cars  were  conveyed  by  means  of  a  serv- 
ice track  and  cable  running  longitudinally 
over  the  center  line  of  the  finished  filter  roof 
to  within  reach  of  the  derricks  used  for 
placing. 

Tbe  mixing  tower  was  located  on  the  ex- 
tension of  the  longitudinal  center  line  of  the 
filter  side  at  the  easterly  end  of  the  work.  .\s 
the  excavation  work  crmmcnced  at  this  end, 
so  also  did  the  concrete  work.  .'\s  soon 
as  a  filter  was  completed,  the  service  track 
from  the  niixin.g  tower  was  extended  over 
its  completed   roof. 

The  cost  of  the  mechanical  equipment  em- 
braced in  this  plant  was  about  $."),000  at  the 
factory.  It  cost  in  addition  $000  to  freight 
and  transport  to  the  work  and  $.'1,900  to  in- 
stall and  maintain  in  working  condition,  mak- 
ing the  total  cost  of  the  plant  $9,500.  It  was 
easily  capable  of  turning  out  a  batch  per  min- 
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lite  or  iiw  CM.  yds.  per  10-lioiir  day,  but  to 
have  utilized  this  output  would  have  necessi- 
tated the  compleliou  of  the  entire  filter  con- 
crete in  IT  working  day;;.  .\s  a  matter  of  fact. 
12.5  to  l."iO  cu.  yds.  per  day  was  a  large  day's 
work  and  represented  the  contents  of  a  con- 
siderable area  of  filter  in  addition  to  the  use 
of  an  extensive  amount  of  forms.  The  in- 
stallation of  a  simple  screening  plant  at  the 
gravel  pit  to  separate  the  sand  and  gravel 
which  could  then  be  hauled  as  needed  to  one 
or  two  %-yd.  portable  nii.xers  located  within 
reach  of  the  derricks  would  have  been  n  far 
more  economical,  sensible  and  equally  serv- 
iceable arrangement. 

A  serious  objection  to  the  type  of  plant 
used  is  the  possibility  of  frequent  delays  re- 
sulting from  breakdowns  in  any  part  of  the 
mechanical  system,  inasmuch  as  the  operation 
of  one  part  of  the  plant  depends  upon  the 
successful  operation  of  each  other  part.  The 
breaking  of  a  rope,  wheel  or  bolt  in  almost 
any  part  of  the  plant  resulted  in  the  sus- 
pension of  concrete  work  until  the  repairs 
were  made.  In  the  writer's  opinion,  a  safe 
rule  to  follow  in  such  matters  when  economy 
is  desired  is  to  select  the  very  simplest  me- 
chanical arrangement  of  plant  that  will  pro- 
duce the  required  daily  output  and  in  genci-at 


concrete  work  frequently  while  undergoing  re- 
pairs, 

The  two  derricks  could  handle  the  concrete 
as  fast  as  a  single  cable  could  and,  in  any 
event,  could  place  it  as  rapidly  as  it  was  re- 
quired to  be  placed  and  as  fast  as  the  con- 
crete plant  could  deliver  it. 

Nothing  w^hich  occurred  has  altered  the 
original  opinions  as  outlined  above,  and  the 
derrick  method  of  handling  was  considered  a 
fortunate  selection. 

Two  ordinary  contractors'  guy  derricks  with 
70-ft.  masts  and  w'ith  booms  spliced  to  SO  fl. 
were  erected  on  small  timber  towers  tall  enough 
to  clear  the  finished  roof  level  of  the  first 
filter  built.  They  were  located  on  the  longi- 
tudinal center  line  of  the  filter  and  were  equi- 
distant from  the  two  end  walls  of  the  same. 
Each  filter  was  200  ft.  long  liy  91  ft.  wide 
and,  with  this  arrangement,  the  two  derrick 
booms  not  only  covered  the  entire  area  of  the 
filter,  but  each  boom  could  reach  34  ft.  into 
the  second  filter  and  also  beyond  the  end 
walls,  where  they  were  of  frequent  service  in 
handling  heavy  piping  or  loading  and  unload- 
ing teams.  The  swings  of  the  two  booms 
crossed  each  other  in  the  center  of  the  filter 
and  each  was  capable  of  reaching  the  service 
track    from    the    concrete    tower,    which    ap- 
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to  avoid  elaborate  installations  unless  the  re- 
quirements of  progress  demand  outputs  be  • 
yond  the  capacity  of  the  simple  methods. 

The  area  covered  by  the  filters  was  546  ft. 
long  and  260  ft.  wide.  It  was  deemed  advis- 
able to  employ  two  derricks  for  placing  the 
concrete  in  preference  to  a  traveling  cable- 
way  which  is  quite  commonly  used  for  the 
purpose  on  similar  types  of  construction.  The 
considerations  which  led  to  the  adoption  of 
the  derrick  method  were  as  follows : 

The  cost  of  a  traveling  cable  machine  equip- 
ment is  much  greater  than  that  of  the  double 
derrick  installation. 

The  cable  arrangement  admits  of  placing 
concrete  in  only  one  narrow  transverse  zone 
at  a  time,  while  the  derricks  may  be  used  to 
deposit  concrete  at  any  point  within  the  circle 
of  their  swings. 

The  derricks  could  be  used  in  setting  and  re- 
moving forms,  easily  transferring  them  from 
one  filter  to  the  next,  while  it  would  not  be 
practicable  to  utilize  the  cableway  for  this 
purpose. 

The  derricks  were  more  likely  to  be  of  fu- 
ture service  or  could  be  more  readily  disposed 
of  on  the  completion  of  the  work  than  the 
cable  plant. 

The  double  derrick  installation  insured  the 
work  against  delay  from  breakdowns,  where- 
as  a   single   cable  outfit  might   easily   suspend 


proached  very  closely  the  line  of  the  easterly 
filter   wall. 

Concrete  was  delivered  by  the  service  cars 
to  each  derrick,  the  empty  bucket  being  landed 
on  one  end  of  the  car  and  the  full  bucket 
removed  from  the  other  end.  Excelsior  bot- 
tom-dump buckets  were  used. 

When  the  derrick  had  completed  the  placing 
of  concrete  required  to  construct  its  half  of 
the  first  filter  it  was  moved  forward  to  a 
similar  position  to  the  second  filter  and  re- 
ceived its  concrete  by  means  of  an  extension 
of  the  service  track  laid  over  the  finished  roof 
of  the  first  filter.  This  process  was  repeated 
with  each  derrick  for  the  six  filters.  During 
the  construction  of  the  first  filter  the  hoisting 
engines  operating  these  derricks  were  located 
on  the  ground  outside  of  the  filters,  but  from 
this  point  on  they  followed  the  derricks,  rest- 
ing on  top  of  the  completed  roof.  After 
the  third  filter  had  been  completed  a  change 
of  method  was  adopted.  The  use  of  support- 
ing towers  was  abandoned  and  the  derricks 
thereafter  were  moved  ahead  on  the  roof  as 
soon  as  the  same  was  completed  to  the  limit 
of  their  reach. 

These  derricks  were  also  utilized  at  times 
for  loading  teams  with  concrete  to  be  hauled 
to  the  various  outside  structures,  and  in  a  few 
cases  they  were  able  to  dump  concrete  with- 
in easy  shoveling  or  wheeling  distance  of  its 
destination. 


The  detailed  cost  of  this  concrete  plant  was 
as  follows: 

COST     PER     CUBIC     YARD     FOR     CRUSHER 
AND  CONCRETE  PLANT;   13.2S2  CU.   YDS. 

Per 
Transporting  to  Work.  cu.  yd. 

I-'reiglit  of  plant  to  Westfleld $0.0139 

CosI    of  unlondlng  plant  from  cars 0.014S 

Cost  of  teaming  plant  to  work O.0I61 

Total  cost  of  laniiiiig  on  job J0.044S 

Final  Remov.al  of  Plant. 

Cost  of  labor  uisinaiilling  and  loading J0.0302 

Cost  of  teaming  to  railroad 0.01 

i:'ost  of  freight  returning 0.0043 

Total  cost  of  removing  plant $0.0445- 

Erecting   and    Maintaining    Crusher   and 
Concrete  Plant. 

Cost  of  l.-ibor $0.1725 

Cost  of  materials  and  supplies 0. 1139- 

Cost  of  miscellaneous  teaming 0.0054 

Total  cost  of  erection  and   maintenance 

of    plant .$0.2918 

Ccnient  Store  House,  DO  ft.  by  25  ft. 

Cosi   of  materials  used $0.0205 

Cost   of  labor  building 0.012 

'i'otal  cost  of  cement  house $0.0325. 

Erecting,    Moving    and    Removing    Der- 
ricks and  Holsters. 

Cost  of  labor $0.100S 

Cost  of  miscellaneous  supplies 0.0033 

Cost  of  miscellaneous  teaming 0.0011 

Total  cost  on  derricks $0.1052 

Depreciation   on  Plant. 
Cost  of  depreciation  on  concrete  plant.  ..  .$0.1003 
Cost  of  depreciation  on  crusher  plant 0.1370 

Total   depreciation $0.2373 

Coal    and    Oil    used    in    Mixing    and    in 
Operating   Derricks. 

Cost  of  coal $0.1222 

Cost  of  oil 0.011 

Total    cost $0.1332 

Grand  total  cost  of  crusher  and  concrete 
plant     0.8895 

The  above  total  of  $0.89  per  cu.  yd.  of  con- 
crete mixed,  chargeable  alone  to  the  item  of 
planting  the  concrete  end  of  the  work,  illus- 
trates forcibly  the  point  previously  made  con- 
cerning the  relative  economy  of  different  types 
of  plant.  It  will  be  noticed  that  it  would  re- 
quire at  least  100,000  cu.  yds.  of  concrete  to 
have  rendered  this  plant  anything  like  an  eco- 
nomical selection. 

The  cost  of  removing  the  plant  on  the  com- 
pletion of  the  work  is  practically  the  same  as 
that  of  originally  delivering'  it.  The  larger 
labor  item  for  removing  is  due  to  the  addi- 
tional expense  of  demolishing  timber  and  oth- 
er structures  in  connection  with  the  removal, 
whereas  the  original  labor  of  delivery  includ- 
ed only  that  of  unloading  from  cars  and  from 
teams.  The  cost  of  freight  for  removing  is 
much  less  than  for  delivering  because  a  large 
part  of  the  plant  was  sold  on  completion  of 
the  work  and  delivered  f.  o.  b.  cars  at  West- 
field. 

The  cost  of  labor  for  erecting  and  maintain- 
ing was  larger  perhaps  than  it  should  have 
been,  amounting  in  the  aggregate  to  about 
$2,300.  Of  this  amount  $1,560  w^as  contracted 
in  the  original  installation  of  this  plant  and 
the  balance  in  removing,  extending  and  repair- 
ing during^  the  period  of  its  use.  The  crew 
employed  on  this  part  of  the  work  was  not 
particularly  efficient,  as  the  work  was  natural- 
ly done  during  the  early  period  of  organiza- 
tion. 

The  total  expense  chargeable  to  the  erec- 
tion, moving  and  final  removing  of  the  der- 
ricks was  about  $1,400.  As  the  two  derricks 
were  each  erected  once,  moved  five  times  and 
removed  once,  there  were  fourteen  independ- 
ent handling  costing  an  average  of  $100  for 
each  handling  of  each  derrick.  This  is,  of 
course,  a  high  cost  for  such  work,  hut  is  part- 
ly explainedby  the  fact  that  for  the  first  three 
filters  built  it  was  necessary  to  construct  and 
erect  the  timber  supporting  towers  previously 
referred  to.  and  was  also  due  in  part  to  the 
cost  of  a  rigger  at  $5  per  day  who  was  em- 
ployed permanently  on  the  work  and  when  tiot 
actually  moving  derrick?  was  charged  with 
examining  guys,  fastenings,  etc.,  ami  supervis- 
ing their  use,  his  entire  time  being  charged 
against  this  item.  .Mthough  it  may  at  first 
sight  appear  needlessly  extravagant  to  employ 
so  high  priced  a  man  with  so  compar'iitively 
little  to  do.  the  fact  that  not  one  serious  acci- 
dent occurred  on  the  entire  work  is  of  itself 
a  justification  of  the  expense. 
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Preparation  of  Concrete  Stock. — A  peculiar 
situation  arose  on  this  work  with  respect  to 
the  cement.  It  was  the  original  intention  to 
use  the  Atlas  brand,  and  shipments  of  several 
cars  were  received  preparatory  to  starting  con- 
crete work.  The  several  car  loads  were  sub- 
jected to  the  required  tests,  both  neat  and  with 
standard  Ottawa  sand,  and  in  every  case  far 
exceeded  the  requirements  of  the  specifications 
in  all  respects.  The  first  attempt  to  use  this 
cement  in  the  work,  however,  resulted  in  an 
almost  entire  lack  of  setting  quality  on  the 
part  of  the  concrete.  .Additional  tests  were 
made  in  the  laboratory  whicli  checked  the 
original  ones  and  it  was  then  discovered  that 
the  local  sand  in  use,  although  to  all  appear- 
ances excellent  in  quality,  contained  some 
agent  antagonistic  to  the  cement.  Washing  the 
sand  gave  only  sliglitly  increased  strength  re- 
sults. The  addition  of  an  acid  solution  in- 
tended to  neutralize  any  possible  alkaline  agent 
which  the  sand  might  contain  also  resulted  in 
only  a  very  slight  improvement.  When,  how- 
ever, an  alkaline  solution  (caustic  soda")  was 
added,  very  material  improvement  was  mani- 
fested, indicating  the  apparent  presence  of  an 
acid  of  some  kind.  .An  experiment  was  then 
tried  to  determine  the  effect  of  introducing 
into  the  standard  sand  a  small  amount  of  sap 
squeezed  from  the  pine  and  chestnut  roots 
which  were  prevalent  in  the  local  sand  pit. 
The  briquettes  made  from  the  sand  so  treated 
developed  the  same  characteristics  that  had 
marked  those  made  with  the  local  sand,  thus 
apparently  establishing  a  connection  between 
these  roots  and  the  cement  troubles.  It  was 
found  that  these  roots  penetrated  the  sand 
bank  more  or  less  to  a  depth  of  from  16  ft.  to 
18  ft.,  and  that  below  that  depth  the  sand  gave 
fairly  good  results,  although  hardly  up  to  re- 
quirements. The  locality  was  searched  for  a 
more  satisfacton,'  sand  but  without  success, 
.Acting  on  the  suggestion  of  Mr.  Hazen.  con- 
sulting engineer  of  the  work,  experiments  were 
made  to  determine  the  relative  effects  of  this 
sand  upon  different  brands  of  cement.  Some 
eight  or  ten  standard  brands  were  selected_  for 
the  purpose  and  the  briquettes  made  therefrom 
gave  widely  varying  results.  Out  of  this  num- 
ber of  different  brands  a  few  developed  more 
than  the  required  strength,  while  the  majority 
were  absolutely  unsatisfactory.  The  Vulcanite 
hran<]  was  selected  as  the  most  satisfactory  for 
use  with  the  sand  and  was  subsequently  used 
throughout  the  work. 

The  sand  and  gravel  pit  was  located  in_  a 
side  hill  on  land  belonging  tp  the  city,  at  a  dis- 
tance of  about  a  mile  uphill  from  the  work. 
It  was  conveniently  located  with  respect  to 
the  road  so  that  small  cars  could  be  loaded  at 
the  face  of  the  pit,  run  out  on  a  short  trestle 
and  dumped  into  a  hopper  at  the  side  of  the 
road  from  which  teams  were  filled.  The  pit 
contained  a  large  proportion  of  gravel,  much 
of  which  ran  very  large,  even  to  fair-sized 
boulders.  The  sand  constituted  about  Jwo- 
thirds  of  the  total  volume  of  the  bank  anrfwas 
rather  coarse.  In  fact,  the  bank  was  a  much 
better  gravel  than  a  sand  bank.  However, 
there  was  no  better  pit  available  within  rea- 
sonable hauling  distance  from  the  work,  and 
while  the  coarseness  of  the  sand  had  a  tiiarked 
effect  at  times  upon  the  consistency  of  the  con- 
crete, it  gave  in  general  satisfactory  results.  It 
was  helped  considerably  by  the  fact  that  it 
was  screened  simultaneously  and  in  the  same 
screen  with  the  product  of  the  stone  crusher 
so  that  the  stone  dust  was  mixed  with  it.  The 
material  as  excavated  from  the  sand  and 
gravel  pit  was  teamed  to  the  crusher  and 
screening  plant  and  there  .shoveled  as  previ- 
ouslv  described  to  the  bucket  elevator,  the 
large  gravel  and  stones  being  diverted  into 
the  crusher  to  add  to  the  crushed  stone  prod- 
uct, while  the  gravel  and  sand  were  elevated 
with  the  cracked  stone  and  dust,  separated  by 
the  revolving  screen  and  delivered  to  their  re- 
spective  storage  piles. 

Since  gravel  constituted  only  about  one- 
third  of  the  volume  hauled  from  the  sand  and 
gravel  pit.  it  w^as  necessary  to  augment  the 
gravel  supplv  by  the  addition  of  enough  brok- 
en stone  to 'supply  the  deficiency.  Stone  for 
this  purpose  was  secured  from  a  variety  of 
sources,  some  from  stone  walls  in  the  immedi- 
ate vicinitv.  some   from   small   stones  rejected 


from  the  embankment  lill  at  the  dam  and 
some  from  the  many  lioulders  which  required 
blasting  in  their  removal  from  tlic  General 
Excavation.  All  of  this  stone  was  loaded  by 
hand  into  the  teams  and  haided  to  the  crusher, 
an  average  distance  of  possibly  800  ft.  Some 
of  it  required  sledging,  [)erhaps  "20  per  cent. 
The  teams  dumped  on  a  platform  which  was 
level  with  the  top  of  the  crusher  and  stone 
was  fed  by  hand  to  it.  The  situation  did  not 
admit  of  the  automatic  return  of  the  tailings, 
but  they  were  caught  in  a  hopper  from  which 
they  were  subsequently  reloaded  and  teamed 
to  the  crusher.  The  daily  output  of  the  crush- 
er was  not  obtainable,  as  it  was  complicated 
more  or  less  by  the  introduction  of  the  gravel 
feature. 

The  elevator  was  equipped  with  14-in.  liuck- 
ets,  and  was  34  ft.  long  from  center  to  center 
of  sprockets.  It  was  driven  from  the  crusher 
by  means  of  a  6-in.  belt  on  a  24-in.  pulley,  and 
an  E  No.  88  sprocket  chain  system  operated 
both  the  elevator  drive  and  the  4'2-in.  revolv- 
ing screen.  The  screen  was  of  the  punch-plate 
variety  and  consisted  of  an  8-ft.  section  per- 
forated with  %-in.  holes  for  removing  the 
sand  and  dust  and  another  8-ft.  section  perfor- 
ated with  2V2-in.  holes  for  passing  the  gravel 
and  broken  stone.  The  •"s-in.  section  of  the 
screen  was  built  square  in  cross  section,  in- 
stead of  cylindrical  as  is  customary,  the  sup- 
position being  that  it  would  screen  more  ef- 
fectively. .As  a  matter  of  fact,  however,  it  was 
far  less  efficient  than  .1  cylindrical  section 
would  h.'ive  been,  as  it  tended  to  raise  and 
dump  the  material  in  a  mass  instead  of  scatter- 
ing it  over  the  .area  of  the  perimeter.  This 
action  resulted  in  the  frequent  plugging  of  the 
holes,  especially  if  the  sand  was  at  all  damp. 
It  also  introduced  an  irregular  jerky  motion 
to  the  screen  and  thus  caused  a  severe  back- 
lash on  the  driving  chains.  This  back-lash,  to- 
gether with  the  strains  due  to  the  length  and 
size  of  the  elevator,  caused  considerable  chain 
troubles,  and  in  another  similar  installation  a 
heavier  pattern  of  driving  chain  would  be 
preferable. 

The  crusher,  elevator  and  screen  were  driven 
by  a  40-hp.  Brown  gasoline  engine.  The  dif- 
ficulty of  obtaining  a  boiler  within  a  reason- 
able time,  wdiich  would  conform  to  the  re- 
quired Massachusetts  standard,  made  it  neces- 
sarv  to  adopt  some  other  power  than  steam. 
This  engine  was  unnecessarily  large  for  the 
work  it  had  to  do  and  undoubtedly  a  25-hp. 
engine  would  have  been  sufficient,  but  it  was 
at  first  intended  to  run  additional  apparatus 
from  this  engine,  the  idea  being  later  aban- 
doned. Outside  of  the  additional  first  cost  in- 
volved, this  surplus  power,  of  '  course,  cost 
practically  nothing.  In  fue'  consumption  and 
operating  costs  this  engine  was  very  economi- 
cal and  after  its  m;iny  peculiarities  and  corre- 
sponding remedies  had  been  discovered,  gave 
generaf  satisfaction.  The  following  figures 
show  the  cost  of  securing  and  preparing  the 
cement,  sand,  gravel  and  stone  entering  into 
the  concrete  work. 

COST   OF   CEMENT.    S,\ND   AND   STONE    PI':H 

fUBIC  YARD  OF  (■ON(-'RETE  I'SEP: 

13,282    CU.    YDS. 

(Tc  incut    cn.=;t    SI. 34    ner  hbl.    net,    t.    n.    li.    cars   at 

\Vps;rKld.    and   Sl.n'i   per  bhi,    net,   dflivered    m 

cement   sb. d,  i  ^^^ 

Cement.  jy-f'- 

Cost   of  cement  in  cars n'i-- 

Cost  of  teaming  to  work I'Xi,- 

Cost  of  labor  unloailing  and  storing O.O.i^i 

Total  cost  of  cement $1.95 

Sand  and  Gravel. 

Cost  of  labor  at  pit  :nid  .al  screen 'iS'<:- 

Cost  of  teaming  from  pit "■-'"' 

Total  cost  of  sand  and  gravel $0,502 

Crushed   Stone  ,   , 

Cost  of  labor  picking  up  stones  and  feed-       ^^ 

ing  crusher *^r7'  ' 

Cost  of  teaming  stone  to  cruslier ».14 

Cost  of  gasoline  and  oil  opei-ating  cruslier  O.MH, 
Cost  of  miscellaneous  supplies ■   "."')!' 

Total  cost  of  crushed  stone $0,417 

Grand    total    cost    of   concrete   stock    per 

cu.     yd ♦-•^' 

Comment  on  above  figures:  The  mixture 
required  for  this  work,  aside  from  that  of  a 
small  quantitv  used  in  reinforced  concrete,  was 
.as  follows:  '  1  bbl.  cement.  11  cu.  ft.  sand. 
19  cu.  ft.   stone. 


This  mi.xture  gave,  with  the  materials  used, 
a  batch  of  23.5  cu.  ft.,  or  l.l-j  batches  per 
cubic  yard  of  concrete. 

On  the  basis  of  the  sand  and  gravel,  con- 
sisting of  two-thirds  sand  and  one-third 
gravel,  there  were  about  9.300  cu.  yds.  of  the 
combined  materials  loaded,  hauled  and 
screened ;  and  the  above  figures  would,  there- 
fore, indicate  a  cost  of  $0.72  for  each  cubic 
yard  of  sand  or  gravel  so  loaded,  hauled  and 
screened.  Owing  to  the  necessity  of  deep 
stripping  (about  3  ft.)  at  the  pit  to  remove 
the  more  objectionable  of  the  roots,  the  cost 
of  loading  this  material  was  high.  Then  trips 
was  the  usual  performance  of  a  double  team 
hauling  about  1.5  cu.  yds.  to  each  load,  so 
that  the  cost  per  cubic  yard  of  hauling  was 
about  $0.40.  leaving  $0.32  to  cover  the  cost  of 
stripping,  loading  and  shoveling  on  to  the  ele- 
vator. 

Based  on  the  above  assumption  of  the  quan- 
tity of  gravel  used,  there  would  remain  7.fi00 
cu.  yds.  or  10,2(10  tons  of  crushed  stone  which 
must  have  been  supplied  by  the  crusher  to 
complete  the  required  amount  of  ag.gregates. 
.At  the  above  cost  figures.'  the  cost  per  ton 
of  crushed  stone  would  be  as  follows; 
COST  PER  TON  OF  STONE  ACTUALITY 
CRUSHED;  10.260  TONS. 

Per  ton. 
Cost    of   labor   loading   teams   and    feeding 

crusher    $0.29 

Cost  of  teaming  to  crusher 0.18 

Cost  of  fuel  and  supplies 0.07 

Total  cost  of  crushing $0..'>4 

From  the  two  foregoing  articles  it  will  be 
apparent  that  before  a  cubic  yard  of  concrete 
entered  the  mixer  it  had  contracted  a  cost  of 
$0.89  for  its  proportional  expense,  of  the 
plant  charges,  and  of  $2.87  for  the  cost  of  ce- 
ment, sand,  gravel,  and  stone  which  it  con- 
tained. The  total  of  $3.76  for  these  two 
charges  is  a  constant,  therefore,  to  be  added 
to  the  cost  of  mixing,  placing  and  form  work 
for  each  cubic  yard  of  concrete  in  the  work, 
regardless  of  its  position.  This  constant  will 
lie  referred  to  in  the  following  items  as  "pl.ant 
and  stock  constant." 

Filter  Floors. — The  filter  floor  was  of  the 
common,  inverted  groined  arch  type,  6  ins. 
thick  at  the  valleys  and  12  ins.  at  the  pier 
points,  which  points  were  13  ft.  on  centers 
each  way.  The  floor  blocks  were,  therefore. 
S(|uare  in  plan  and  measured  13  ft.  on  their  di- 
agonals. The  subgrade  was  level  throughout 
and  the  increasing  thickness  from  valley  to 
pier  points  was  obtained  by  the  use  of  four 
curved  templates,  as  show'n  in  Fig.  5.  These 
four  templates  were  assembled  to  form  the 
side  forms  of  the  square  floor  blocks  and 
were  in  touch  at  their  corner  points  with  the 
corresponding  corners  of  alternate  floor  block 
forms.  Concrete  was  deposited  in  these  alter- 
nate blocks  and  the  top  surface  was  formed 
by  screcding  over  the  curved  templates  which 
formed  the  sides.  When  the  concrete  in  the 
alternate  blocks  had  attained  sufficient  set.  the 
surrounding  templates  were  removed  and  the 
remaining  blocks  were  completed,  using  the 
finished  edges  of  the  first  blocks  as  templates 
I'lion  which  to  screed.  .Special  templates  were 
necessary  where  the  floors  met  the  surround- 
in.ar  walls,  but  the  same  principle  of  deposit- 
ing concrete  was  retained.  The  details  of 
floor  construction  are  shown  in  Fig,  2.  The 
concrete  used  in  floor  construction  was,  in 
general,  dumned  directly  into  place  by  means 
of  the  derricks  and  1-yd.  bottom-dump  buck- 
ets, although  at  times  when  it  became  desir- 
alile  to  lav  floor  in  advance  of  the  reach  of 
the  derrick,  the  concrete  was  dumped  on  the 
finished  floor  at  the  nearest  point  to  which 
the  boom  could  reach  and  was  then  wheeled 
to  place  in  barrows.  It  was  often  considered 
advisable  to  incur  this  additional  expense  of 
wheeling  on  account  of  the  increased  progress 
attained  thereby. 
ciiST    OF    rONCRETE    IN    FILTER    FLOORS; 

3.933  CU.   YDS. 

Per 
Forms.  cu.  yd. 

Cost  of  forms  delivered  ,at  Westfield $0.0.'? 

CosI   of  teaming  same  to  work 0.008 

Cost  of  labor  handling,  placing  and  remov- 
ing        0.132 

Total  cost  of  form  work $0.22 
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Concrete. 

Plant  and  stock  constant JS.7G 

Cost  of  labor  mixing O.IS 

Cost  of  labor  placing 0.545 

Cost  of  miscellaneous  supplies O.OOS 

Cost  of  proportion  of  expense  of  final  clean- 
ing up  of  filters 0.019 

Total  cost  of  concrete  and  labor  thereon. $4. 512 
General  expense,  12.9  per  cent 0.614 

Grand  total  cost  of  this  Item $5,346 

Comment  on  above  figures:  .-\  sufficient 
number  of  forms  was  provided  to  permit  con- 
creting an  entire  floor  of  one  filter.  This 
proved  to  be  an  e.xcessivc  number  and  one- 
third  of  the  amount  would  have  been  ample 
to  have  assured  the  necessary  progress,  w-ith 
a  saving  of  $0.05 Vs  per  cu.  yd.  of  concrete. 
These  forms  cost  $0.95  each,  or  $3.80  per  set, 
and  were  cut  from  ixlS-in.  spruce  stock. 
The  cost   of   mixing   covers  all  labor  used 


walls  should  be  built  in  sections  13  ft.  in 
length,  so  as  to  distribute  possible  shrinkage 
among  the  several  joints  and  thus  minimize 
its  effect. 

The  forms  for  these  walls  were  made  in 
panels  10  ft.  high  and  20  ft.  long  as  shown 
in  Fig.  5.  They  were  of  %-in.  matched 
spruce  with  2.\fi-in.  uprights  and  si  main 
frame  of  4.x(i  ins.  Kach  panel  weighed  when 
in  use  about  1,500  lbs.  and  was  provided  with 
eye-bolts  in  the  top  of  the  frame  to  allow  con- 
venient handling  by  the  derricks.  In  erecting 
wall  forms  a  double  row  of  tliese  panels  was 
placed  in  position  by  the  derricks,  carefully 
lined  by  hand  and  wired  together  with  fre- 
c|ucnt  strands  of  No.  11  galvanized  wire.  A 
few  outside  struts  maintained  the  top  line  in 
correct  position  and  wooden  spreaders  jilaced 
between   panels   assured   the   correct   thickness 


to  be  dumped  at   one   time   without   straining 
the  forms.     A  man  was  required  to  clean  the . 
end  of  each  batch  ofT  the  platform  by  shov- 
eling it  into  the  wall. 

When  the  concrete  had  obtained  a  sufficient 
set  the  wires  were  cut  and  the  panels  removed 
by  the  derricks  to  be  again  placed  in  position 
for  a  new  length  of  wall  The  use  of  these 
large  panels  and  their  convenient  handling  by 
the  derricks  simplified  the  form  work  mate- 
rially. 

COST    OF    CONCRETE    IN    FILTER    WALLS; 
2,481  CU.  YDS. 

Per 
r'orms.                                                                cu.  yd. 
Cost  of  panels,  lumber,  wire,  etc.,  at  West- 
field    J0.69 

Cost  of  teaming  same  to  work 0.051 

Cost  of  labor  erecting  and  removing 0.55 

Total  cost  of  form  work $1.30 
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Fig.    5 — Details    of    Forms    for    Springfield.    Mass.,    Filters. 


in  measuring  aggregates,  feeding  cement  and 
operating  skip  car  and  mixer.  The  cost  of 
placing  covers  all  labor  emploj'ed  beyond  the 
mixer,  such  as  the  operating  of  cars  on  the 
service  track,  derrick  crews,  shovelers,  spa- 
ders, etc.  The  cost  of  placing  appears  to  be 
high  for  such  simple  work,  but  this  is  ex- 
plained by  the  fact  that  the  time  of  two  men 
was  required  constantly  screeding  the  sur- 
faces of  the  blocks.  The  occasional  extra 
wheeling  in  barrows  as  explained  also  added 
considerably  to  the  cost.  The  above  figures 
represent  an  average  cost  of  $0,149  per  sq. 
ft.  of  floor  area  and  covers  in  addition  the 
cost  of  50  cu.  yds.  of  concrete  extra  in  each 
filter,  which  was  used  for  surrounding  the 
24-in.   central  drains. 

The  contract  price  for  this  concrete  was.... $5.50 

The  maximum  price  bid  was 9.00 

The  minimum  price  bid  was 5.50 

The  average  price  bid  was 7.75 

Filter  Walls. — The  walls  as  shown  in  detail 
by  Fig.  2  v.ere  about  10  ft.  high.  20  ins.  thick 
on  the  top  and  29  ins.  thick  at  the  bottom  for 
the  outside  walls,  while  the  division  walls  be- 
tween the  filters  were  39  ins.  thick  at  the 
bottom.     The   specifications   required    that   all 


of  wall.  These  spreaders  were,  of  course, 
removed  as  the  concrete  progressed.  Bulk- 
heads of  the  exact  cross  section  of  the  wall 
were  accurately  placed  between  forms  every 
13  ft.,  each  bulkhead  containing  a  vertical 
roughing  piece  triangular  in  shape  intended  to 
form  a  bonding  groove  in  the  joint.  Alter- 
nate sections  of  wall  were  then  concreted  and 
when  set  sufficiently  the  bulkheads  were  re- 
moved and  intermediate  sections  completed, 
thus  making  the  wall  continuous. 

In  filling  the  w-all  sections  dumping  plat- 
forms were  employed.  These  platforms  were 
13  ft.  square,  made  of  2-in.  plank,  one  edge 
being  supported  by  the  top  of  the  wall  form 
panel  and  the  opposite  edge  by  wooden  legs 
resting  on  the  filter  floor.  A  pitch  of  about 
1  ft.  was  given  the  platform  toward  the 
wall.  This  platform  was  easily  moved  and 
placed  by  means  of  the  derricks,  each  plat- 
form having  wire  ropes  permanently  attached 
to  it  for  the  purpose  of  convenient  handling. 
The  contents  of  the  buckets  were  dumped  on 
these  platforms  close  to  the  edge  nearest  the 
wall,  and  the  mixture  being  quite  wet  flowed 
down  the  slope  of  the  platform  and  into  the 
forms.     This  method  allowed  an  entire  batch 


Concrete. 

Plant  and  stock  constant $3.76 

Cost  of  labor  mixing 0.173 

Cost  of  labor  placing 0.44 

Cost  of  miscellaneous  supplies -. 0.017 

Cost  of  proportion  of  expense  of  final  clean- 
ing of  filters 0.01<;> 

Total    cost    of    concrete    materials    and 

labor  thereon $4,409 

General  expense,  12.9  per  cent 0.741 

Grand  total  cost  for  this  item $6.45 

Wall  forms  were  provided  in  sufficient 
number  to  have  concreted  the  entire  four 
walls  of  one  filter  simultaneously.  This  sub- 
sequently proved  to  have  been  a  serious  blun- 
der and  half  the  amount  of  panels  would 
have  been  adequate.  This  mistake  in  judg- 
ment represented,  therefore,  a  waste  of  80.34 
per  cu.  yd.,  or  a  total  amounting  to  $843. 
These  panels  cost  $15.54,  delivered  in  West- 
field. 

The  cost  of  wall  form  work  per  square  foot 
of  surface  covered,  exclusive  of  bulkhead  sur- 
faces, was  as  follows  :  Per 

sq.  ft 

Cost  of  materials $0.03] 

Cost  of  labor  erecting  and  removing 0.024 

Total    cost $ft.0.i.-, 
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This  would  have  been  reduced  at  least 
$0.0J5  per  sq.  ft  had  only  the  necessary 
^imonnt  of  panels   been   provided. 

Per 

cu.  yd. 

The  contract  price  (or  this  worli  was J5.50 

Tlie  maximum  price  bid  was 9.00 

Tlie  minimum  price  bid  was 5.50 

Tlie  average  price  bid  was 7.75 

Filter  Piers. — The  piers  shown  in  Fig.  2 
were  20  ins.  square,  with  the  exception  of  the 
lower  2  ft.  which  tapered  to  26  ins.  They  were 
arranged  1-3  ft.  on  centers  in  either  direction 
and  were  9.5  ft.  high.  A  simple  and  verv 
convenient  type  of  form  was  used  for  cast- 
ing these  piers  and  is  shown  in  detail  in  Fig.  5. 
It  consisted  of  four  sides  to  each  made  from 
2-in.  spruce  planks  and  nailed  horizontally  to 
two  2x(i-in.  uprights.  These  2xC-in.  uprights 
were  cut  for  their  lower  2  ft.  with  a  3-in. 
bevel  which  formed  the  flare  called  for  at 
this  point.  The  2-in.  lagging  of  two  of  the 
sides  was  prolonged  2  ins.  beyond  the  edges 
of  the  other  two  sides  and  vertical  strips  2 
ins.  wide  were  nailed  to  these  projections,  thus 
forming  cleats  against  which  the  other  sides 
rested  when  under  pressure  from  the  inside. 
Two  sets  of  4x4-in.  clamps  secured  by  %-in. 
"bolts  held  the  two  wide  sides  firmly  against 
:thc  edges  of  the  two  narrow  sides. 

In  setting  these  forms,  cross  lines  were 
•chalked  on  the  filter  floor,  representing  the 
■center  lines  of  piers  in  both  directions. 
These  lines  were  prolonged  well  outside  the 
area  to  be  covered  by  the  form.  A  template 
•was  made  to  fit  the  top  of  the  pier  form  with 
projecting  arms  whose  edges  also  represented 
the  center  lines  in  both  directions,  and  four 
plumb  bobs  were  suspended  from  these  pro- 
jecting arms  until  they  just  cleared  the  filter 
floor.  Center  marks  on  the  bottom  of  the 
forms  were  set  to  match  the  chalk  marks  and 
ihe  ton  of  the  form  was  moved  one  way  or 
another  until  the  four  plumb  bobs  coincided 
with  tlie  projected  cross  lines.  This  arrange- 
ment assured  both  the  top  and  bottom  of  the 
forms  being  on  exact  centers.  Once  in  their 
proper  position,  the  forms  were  secured  by 
light  bracing  from  one  to  another,  checker- 
board  fashion. 

In  filling  these  forms  the  same  duinping 
•platforms  were  used  as  for  the  walls.  They 
-were  supported  at  their  corners  by  four  pier 
forms  and  these  four  piers  were  filled  simul- 
-faneously  by  shoveling  concrete  which  was 
■dumped  on  the  platform  into  them.  When  the 
four  piers  were  filled  the  platform  was  raised 
by  the  derrick,  together  with  any  surplus  con- 
crete which  remained  on  it  and  was  trans- 
ferred to  another  group  of  four  piers.  The 
cost  of  concrete  piers  was  as  follows: 
rCOST  OF  CONCRETE  IN  FILTER  PIERS:  6St 
PIERS.  70S  CU.  YDS. 

Per 
Forms.  cu.  yd. 

'Cost  of  forms  delivered  on  worlj $2.6.". 

•Cost  of  labor  erecting  and  removing 1.123 

Total  cost  of  form  worls .$:!.773 

'Concrete. 

Plant  and  stocli  constant $.'!.76 

Cost  of  labor  mixing 0.173 

Cost  of  labor  placing O.SOC 

Cost  of  proportion  of  expense  of  final  clean- 
ing of  filters 0.019 

1'otal  cost  of  conci^pte  m.aterials  and  lahnr 

thereon    $4,458 

Oeneral  expense,  12.9  per  cent 1.06 

Grand  total  cost  for  this  item $9,291 

One  hundred  and  fourteen  pier  forms  were 
'I)rovided,  or  enough  for  one  complete  filter. 
This  wai  at  least  double  the  number  actualh 
required-  Each  complete  form  delivered  in 
Westfield  cost  $14.2.j.  The  waste  represented 
liv  this  surplus  suppiv  amounted  to  $1.33  per 
cu.  yd.,  or  a  total  of  $938.  The  pier  forms 
wore  subsequently  sold  for  use  on  another 
similar  contract  and  were  the  only  portion 
of  the  forms  on  which  any  salvage  was  real- 
ized. At  the  above  figures  the  form  work 
ctist  per  square  foot  of  surface  covered,  as 
follows : 

Per 
sq.  ft. 

Cost  of  materials $n  042 

XTost  of  labor o!oi8 

Total    $0.06 

Had   only  the   necessary    number   of    forms 


been   supplied,  this  cost  would  be   reduced  to 
$0,021. 

The  contract  price  for  this  item  was $  8.00 

1  he  maximum  price  bid  was 12  00 

The  minimum  price  bid  was 7.00 

The  average  price  bid  was 9.69 

Vaulting.~The  vaulting  or  roof  of  the 
filters  consisted  of  groined  arches  supported 
on  the  walls  and  the  piers  as  shown  in  Fig.  2. 
The  vaulting  in  general  has  no  reinforcement, 
is  t!  ins.  thick  at  the  crown  and  12  ins.  at  the 
skew  backs,  with  a  rise  of  2  ft.  between  piers. 
The  upper  or  outer  surface  of  the  finished 
roof  forms  a  series  of  flat  arches  in  two  direc- 
tions terminating  in  depression  -over  each 
pier. 

The  details  of  forms  used  for  the  vaulting 
are  shown  by  Fig.  5.  They  consisted  of  sec- 
tions whose  shape  was  triangular  in  plan  view 
except  that  the  points  of  the  triangle  were 
cut  off  to  fit  the  sides  of  the  piers.  Thev 
were  20  ins.  wide  at  the  narrow  or  pier  edge 
and  spread  out  to  13  ft.  at  the  wide  or  outer 
edge.  Looked  at-in  side  view  they  possess  the 
requisite  elliptical  curvature  conforming  to 
that  of^  the  proposed  arch  intrados  between 
the  springing  line  and  the  crown.  Thus  four 
of  these  sections,  when  asseinbled  around  the 
four  sides  of  a  pier,  formed  a  section  of  roof 
13  ft.  square  and  extending  on  all  sides  half 
way  to  each  next  adjacent  pier.  Subsequent 
squares  when  erected  about  adjacent  piers 
conected  w^t'-  *'iem  and  formed  a  continuous 
area  of  ro^if  forms. 

The  outer  edges  of  these  •triangular-shaped 
sections  were  ^  supported  by  posts  from  the 
filter  floor,  using  for  the  purpose  small  sap- 
lings ci-t  in  the  near-by  woods.  The  pier 
ends  of  these  forms  were  at  first  supported 
upon  wooden  clamps  bolted  around  the  fops 
of  the  finished  concrete  piers  and  set  exactly 
to  springing  line  grade.  In  the  last  two 
filters  constructed,  however,  these  inner  edges 
rested  directly  on  top  of  the  pier  forms  and 
both  piers  and  roof  were  concreted  simulta- 
neously. In  erecting  these  forms,  four  men 
lifted  a  section  in  the  air  on  pike  poles,  rest- 
ins  its  narrow  end  on  the  pier  support.  Two 
men  then  held  the  wide  ends  with  their  poles 
while  the  other  erected  the  posting  which 
was  to  carry  it.  The  posts  all  being  cut  to 
one  length,  no  further  adjustment  was  usually 
reouircd.  In  subsequently  striking  these 
forms  they  were  held  with  pike  poles  while 
the  posting  was  knocked  out  from  under 
tlvem   and  were  then  lowered  to  the  floor. 

-■\djacent  to  the  walls,  barrel  arch  forms 
were  required  springing  from  the  wall  skew 
b.ick  and  meeting  the  13-ft  ends  of  the 
groined  arches. 

The  openings  and  cracks  which  occurred  at 
the  joints  of  the  forms  were  covered  with 
hea\y  brown  paper  tacked  on  to  the  forms  in 
narrow  strips.  This  paper  could  be  sub.se- 
quently  removed  by  wetting,  or  if  left  alone 
would  peel  off  in  a  few  days  of  its  own 
accord. 

Tlie  duiujiing  platforms  i)rcviously  de- 
scribed were  also  used  in  placing  the  roof 
concrete,  as  it  was  deemed  unsafe  to  dump  the 
buckets  directly  on  ton  of  the  arch  forms. 
The  platforms  were  supported  by  the  crown 
points  of  the  forms  and  the  load  was  car- 
ried directly  by  the  posting  under  these 
points.  Concrete  was  shoveled  from  the 
platforms  into  place,  a  13-ft.  square  around 
the  pier  being  filled  in  one  operation.  The 
upper  surface  was  formed  by  ineans  of  a 
template  or  gage  shown  in  Fig.  •'i. 

.\  rule  was  luade,  and  strictly  adhered  to. 
providing  that  at  least  two  lines  of  roof 
.squares  should  always  remain  supported  by 
fonus  adjacent  to  every  open  end,  the  object 
being  to  take  up  any  Tiossihle  arch  thrust 
wliich  might  be  transmitted  from  the  finished 
roof  in  the  rear.  It  was  also  deemed  prudent 
to  carry  a  line  of  incline  struts  against  the 
outer  row  of  arch  forms  to  prevent  pushing 
out   of   that   section    while  being   filled. 

An  opening  was  left  at  the  center  of  each 
division  wall  throush  which  the  forms  could 
be  carried  forward  into  the  next  filter  after 
their  removal.  The  cost  of  the  v;iulfing  was 
as  follows  : 


COST  OF  CONCRETE  IN  FILTER  ROOF;  3,673 
CU.    YDS. 
„  Per 

Forms.  cu.  yd. 

Cost  of  forms  and  teaming  same %{  055 

Cost  of  labor  erecting  and  removing 0.704 

Total  cost  of  form  work $1,753 

Concrete. 

Plant  and  stock  constant $3.7G 

Cost  of  labor  mixing o.l5 

Cost  of  labor  placing 0  40 

Cost  of  proportion  of  expense  of  final  clean- 
ing of  filters 0.019 

Total  cost  of  concrete  materials  and  labor  4.229 
General   expense,   12.9  per  cent 0.782 

Grand  total  cost  of  this  item $6.87 

The  specifications  required  that  roof  forms 
for  one  complete  filter  should  be  provided 
and  this  requirement  was  complied  with.  It 
is  probable  that  one  half  this  amount  of  forms 
would  have  sufiiced,  although  the  forms  used 
were  in  rather  bad  shape  at  the  completion  of 
the  work.  Had  they  been  originally  made 
stronger  it  is  probable  that  they  could  have 
been  used  a  much  greater  number  of  times 
without  serious  deterioration.  Each  triangu- 
lar section  cost  $7.39,  and  each  barrel  section 
$8.21.  Had  it  been  possible  to  complete  the 
work  with  one  half  the  number  of  forms,  a 
saving  of  $1,940,  or  $0..53  per  cu.  yd.  would 
have  resulted.  The  form  cost  figures  would 
indicate  the  cost  per  square  foot  of  surface 
covered  to  have  been  as  follows : 

Per 
sq.  ft. 

Cost    of   materials $0,027 

Cost  of  labor  erecting  and  removing 0.018 

Total    $0,045 

The  total  cost  per  square  foot  of  finished 
roof    was   $0.17."i. 

The  contract  price  for  this  work  was $  8.00 

The  inaximum  price  bid  was 12.50 

The  minimum  price  bid  was 7.00 

The  average  price  bid  was 9.69 

Aerator. — The  aerator  is  a  circular  concrete 
ank  .")U  ft.  internal  diameter,  with  a  level 
floor  12  ins.  thick  and  walls  9.7-5  ft.  high  and 
24  ins.  thick.  A  16'-in.  and  a  24-in.  cast-iron 
pipe  enter  through  the  bottom  of  the  wall 
from  the  office  and  laboratory  building  and 
deliver  the  raw  water  after  sedimentation. 
These  pipes  turn  upward  at  right  angles  in 
the  center  of  the  aerator  and  terminate  with 
perforated  flanges.  In  addition  to  these  pipes 
a  4-ft.  by  •5-ft.  reinforced  conduit  enters 
through  the  wall  from  the  wet  well  of  the 
office  and  laljoratory  building  and  is  intended 
for  the  ordinary  means  of  supply  when  aera- 
tion IS  not  desired.  .A  42-in.  steel  pipe  leaves 
the  aerator  through  the  wall  on  the  opposite 
side  from  the  supply  and  distributes  water  to 
the  filters.  A  waste  way  consisting  of  a  4-ft. 
by  S-ft.  reinforced  conduit  connects  the 
.•lerator  with  a  near-by  brook  and  terminates 
inside  the  aerator  in  a  small  chamber  shut  off 
from  it  by  a  set  of  stop  planks.  By  adjusting 
the  height  of  these  stop  planks  the  desired 
water  level  is  assured  in  case  of  the  failure 
of  other  regulating  devices  upon  which  de- 
pendence is  ordinarily  placed. 

When  the  excavation  for  this  structure  was 
completed  the  floor  was  laid  and  finished  in 
one  operation.  Concrete  was  obtained  at  the 
mixer  by  a  chute  delivering  into  bottom-dump 
wagons.  These  wagons  were  hauled  from  the 
mixer  to  the  aerator  site  and  the  concrete 
dumped  directly  into  place,  the  teams  driving 
down  into  the  excavated  pit.  This  concrete, 
therefore,  required  only  leveling  and  the 
smoothing  of   its  surface. 

When  the  floor  concrete  was  set  sufficiently 
circular  ribs  made  from  segments  cut  at  the 
mill  were  assembled  and  accurately  centered. 
The  inside  ribs  were  cut  convex,  while  the 
outer  ribs  were  concave  in  shape.  These 
rings  were  lagged  with  a  2-in.  lagging  set 
vertically.  The  corresponding  inside  and  out- 
side ribs  were  wired  together  to  resist  the 
spreading  strains  of  the  concrete  during  the 
operation  of  pl;icing.  The  bottom  half  of  the 
outer  face  was  concreted  directly  against  the 
earth  bank  so  that  forms  were  required  on 
this  side  for  only  the  upper  half  of  the  wall. 
The  wall  was  reinforced  with  three  hoops  of 
%-in,  twisted  rods  spaced  equidisant  from 
top  to  bottom.  The  cost  of  the  concrete  work 
in    this    structure   was   as    follows : 
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COST   OF  CONCRETE   IN   AERATOR   FLOOR; 

91  CU.  YDS. 

Per 
CU.  yd. 

Cost  of  plant  and  stock  constant *^"S 

Cost  of  labor  mixing 0.132 

Cost  of  labor  placing O.Sll 

Cost  of  teaming  from  mixer 0.13o 

Total   cost   for  concrete H'^il 

General  expense.  12.9  per  cent ■  0-564 

Gratid  total  cost  for  this  item $4.90 

The  contract  price  for  this  work  was o.50 

The  maximum  price  bid  was 9.00 

The  minimum  price  bid  was o.50 

The  aveiage  price  bid  was i.i5 

COST    OF   CONCRETE    IN    AERATOR    WALL; 

131  CU.   YDS. 

Per 
borms.  CU   yd. 

Cost  of  forms,   nails,   etc ^Aro-. 

Cost  of  labor  erecting  and  removing 0.683 

Total  cost  of   forms $1,573 

Concrete.  .  . 

Plant  and  stoclJ   constant Hii 

Cost  of  labor  mixing nlj- 

Cost   of   labor   placing JJyg ' 

Cost  of  teaming  from  mixer „lo. 

Cost   of  linishing  surface 0.1-2 

Total  cost  of  concrete H'tl-, 

General  expense,  12.9  per  cent ■  U.°j1 

Grand  total  cost  for  this  item 1"^-!;;! 

The  contract  price  for  this  item  was $  S.UO 

The  maximum  price  bid  was •'o'nn 

The  minimuni  price  bid  was ,?  ,. 

The  average  price  bid  was 11.4b 

The  cost  of  lumber  is  large  on  account  of 
the  necessary  use  of  a  sufficient  amount  of 
luiiiher  to  form  the  entire  wall  at  one  time. 
The  cost  figures  for  forms  indicate  a  cost  per 
square    foot    of    surface    covered    as    follows: 

Per 
sq.  ft_. 

Cost    of    materials ^'Mic. 

Cost  of  labor  erecting  and  removing O.OJS 

Total    $0,073 

Xo  allowance  is  here  made  for  second- 
hand value  of  the  lumber.  The  cost  of  plac- 
ing included  the  entire  charge  of  a  five-dol- 
lar-a-day  foreman,  or  a  trifle  less  than  4  cts. 
per  CU.  yd.  The  concrete  after  being  hauled 
from  the  mixer  was  dumped  on  platforms 
adjacent  to  the  walls  to  be  filled  and  partly 
shoveled  into  place  and  partly  wheeled  in  bar- 
rows on  elevated  runways.  The  finish  re- 
ferred to  consisted  in  rubbing  the  surface 
with  a  carborundum  brick  and  water  as  soon 
as  the  forms  were  stripped.  The  cost  fig- 
ures given  for  this  feature  are  equivalent  to 
a  cost  of  $0,006  per  sq.  ft.  of  surface  finished. 

Building  Foundations. — The  foundations  of 
the  office  and  laboratory  building,  together 
with  that  of  the  regulator  house,  required  the 
placing  of  a  total  of  450  cu.  yds.  of  concrete. 
The  walls  were  mostly  2  ft.  in  thickness.  The 
substructure  of  the  regulator  house  is  divided 
into  several  pockets  or  wells  into  which  the 
water  pipes  from  the  filters  discharge.  The 
construction  of  these  wells  necessitated  much 
cutting  of  forms,  especially  so  because  of  the 
numerous  pipes  passing  through  the  several 
walls,  all   of  which   required   special   fitting. 

The  specifications  required  the  entire 
foundation  walls  of  the  regulator  house  to  be 
placed  in  one  operation,  the  purpose  being  to 
avoid  all  danger  of  leakage  through  joints. 
This  provision  necessitated  the  use  of  enough 
lumber  to  form  the  entire  surface  of  the 
walls  at  one  time.  The  office  and  laboratory 
building  foundation  was  built  in  two  parts, 
permitting  the  use  of  the  forms  a  second 
time.  Concrete  for  the  regulator  house 
foundation  was  dumped  by  one  of  the  der- 
ricks on  a  platform  adjacent  to  one  .side  of 
the  foundation  and  was  deposited  in  the  forms 
by  shoveling  or  was  wheeled  in  barrows.  Con- 
crete for  the  office  and  laboratory  building 
foundation  was  tcimed  from  the  nearest  der- 
rick, dumped  on  ;i  platform  and  placed  as  de- 
scribed for  the  regulator  house  foimdation. 
The  cost  of  these  liuilding  foundations  was 
as   follow-s : 

COST  OF  CONCRETE  IN  REGULATOR  HOUSE 
FOUXD.\TION;   271  CV.    YDS. 

Per 
Forms.  cu.  yd. 

Cnst   of   lumber,    nails,    ett $0.2;M 

(\).st   of  labor  erfcling  and  removing 0,931 

Totnl    coHt    of   forms $1.16r. 


Concrete. 

Plant   and   stock   constant $3.7C 

Cost    of    labor    mixing 0.11 

Cost   of   labor   placing 0.532 

Total  cost  of  concrete $4,402 

General  expense,  12.9  per  cent 0.71S 

Grand  total  cost  of  this  item $(!.2Sr. 

COST      OF      CONCRETE      IN      OFFICE      AND 
LABORATORY    BUILDING    FOUNDATION. 

Per 
Forms.  cu.  yd. 

Cost  of  lumber,   nails,  etc $0.2... 

Cost  of  labor  erecting  and  removing 0.9S 

Total   cost   of  forms $1,214 

Concrete. 

Plant  and   stock   constant $3.7G 

Cost  of  labor  mixing 0.15 

Cost  of  labor  placing 0.79C 

Cost  of   teaming  from  nearest  derrick 0.101 

•  Total  cost  of  conciete $4,807 

General   expense,   12.9  per  cent 0.777 

Grand  total  cost  of  this  item $6,798 

The  lumber  used  for  forms  in  tliis  work 
was  about  one-half  new,  while  the  balance 
had  been  used  before  on  other  parts  of  the 
work.  The  new  Iuml)er  only  is  charged  in  the 
above  figures.  The  form  costs  indicate  a  cost 
per  squart  foot  of  surface  covered  as  follows : 

For   Regulator   House   Foundation.  sq.  ft. 

Cost    of    materials $0.01i:i 

Cost  of  labor 0.045 

Total    $0.0563 

Per 

Office  and  Laboratory  Building.  sq.  ft. 

Cost  for  materials $0,013 

Cost  for  labor 0.057 

Total    $0.07 

The  high  labor  cost  per  square  foot  for  the 
oflice  and  laboratory  building  foundation 
can  be  explained  only  by  the  assumption  that 
the  labor  was  much  less  efficient  in  this  case 
than  that  of  the  regulator  liouse  foundation, 
the  latter  being  really  the  more  iliflicuk  to 
build  of  the  two. 

The  contract  price  for  this  work  was $5.50 

Tlie  maximum  price  bid  was 9.00 

The  minimum  price  bid  was 5.50 

The  average  price  bid  was 7.75 

Concrete  Cut-Off  fFn//.— This  work  con- 
sists of  the  building  of  a  3-ft.  wall  running 
longitudinally  under  the  center  of  the  earth 
dam.  It  was  carried  to  ledge  in  all  cases  and 
varied  in  depth  from  1  to  25  ft.  Its  finished 
top  extended  only  about  2  ft.  above  the  natu- 
ral surface  of  the  ground.  There  was  aljo 
included,  in  connection  with  this  work,  20O 
cu.  yds.  of  concrete  deposited  around  the  42- 
in.  steel  pipe  fines  at  the  point  where  they 
passed  through  the  ledge  immediately  under 
the  dam.  As  the  concrete  was  all  buried  be- 
neath the  fill,  no  attempt  was  made  to  secure 
smooth  form  work,  and  in  general  rough 
boards  or  planks  were  used  to  confine  the 
masonry  to  its  proper  width.  Small  stones 
and  boulders  were  imbedded  in  this  concrete 
as  freely  as  its  dimentions  and  consistency 
would  allow,  the  stones  being  plentiful  in  the 
surrounding  locality.  A  small  amount  of  this 
concrete  was  mixed  by  hand  during  the  early 
stages  of  the  work  and  prior  to  the  comple- 
lion  of  the  concrete  plant.  The  bulk  of  it. 
however,  was  teamed  from  the  mixer,  an 
average  distance  of  about  1,200  ft.,  and  was 
dumped  upon  platforms  from  which  it  was 
shoveled  into  place.     Its  cost  was  as  follows : 

COST    OF    CONCRETE    CUT-OFF    WALL    IN 
DAM  AND  AROUND  PIPES;  1,155  CU.  YDS. 

Per 
Forms.  cu.  yd. 

Co.«t  of  lumber,  nails,   etc $0.13S 

Cost  of  labor  erecting  and  removing  forms  0.17 

Total   cost   of  forms $0.30S 

Concrete. 

Plant   and  stock  constant 53.7i; 

Cost  of  labor  mixing 0.12  1 

Cost  of  teaming-  from  mixer n.2is 

Cost  of  placing 0.n44 

Cost   of   miscellaneous   charges 0.0,.2 

Total  cost  of  materials  and  labor  thereon. $4. 69-: 
Ceneral  expense,   12.9  per  cent 0.64'i 

Grand  total  cost  of  this  item $5,653 

•|'hf  contract  price  for  this  item  was $.i.50 

The  maximum  price  bid  was 9.00 

The  minimum  price  bid  was ^..50 

'I'll-  avt-rage  price  -bid  was 7.7:i 

Reinforced     Concrete      Conduits.— Wi.-nUim 


has  previously  been  made  of  certain  reinforced 
concrete  conduits  4  x  5  ft.  in  eross-scction. 
The  greater  portion  of  this  conduit  work 
was  necessitated  in  the  construction  of 
ihe  circulating  conduit,  extending  from 
the  inlet  pipe  through  the  dam  to  the 
upper  end  of  the  sedimentation  basin.  This 
piece  of  conduit  was  approximatclx-  ilon  ft.  in 
length  and  was  built  in  the  side  hill  forming 
Ihe  westerly  wall  of  the  basin.  In  addition 
there  were  125  ft.  of  conduit  of  the  same  de- 
sign used  for  comiectiiig  the  aerator  with  the 
wet  well  of  the  office  and  laboratory  build- 
ing and   with  the  brook. 

The  design  was  of  the  horseshoe  type,  4 
ft.  wide  and  5  ft.  high.  It  w-as  built  with 
plumb  side  walls  and  an  cllijitical  ;irch.  The 
invert  and  arch  were  each  <!  ins.  thick  and 
the  walls  averaged  10  ins.  The  volume  of 
concrete  per  lineal  foot  was  appro.ximatcly  0.5 
cu.  yd.  One-half  inch  square  twisted  rods, 
spaced  15  ins.  on  centers,  were  placed  circum- 
ferentially :  and  in  parts  of  its  length  %^in. 
liingiludinal  reinforcement  was  used  in  the 
bottom  and  the  walls. 

.\bout  one-half  of  this  work  was  luiilt  with 
concrete  teamed  from  the  mixer,  and  shov- 
eled into  the  forms,  the  average  distance  of 
teaming  being  about  1.000  ft.  The  last  half 
iif  tlic  circulating  conduit  was  mixed  l)y  hand, 
using  materials  teamed  from  the  stock  piles 
at  the  crusher. 

Blaw  collapsible  steel  centers  were  used  in 
part,  together  with  an  equal  amount  of  wood- 
en centers.  The  steel  centers  produced  a 
much  smoother  finished  surface,  but  in  the 
cost  of  handling  showed  no  special  advantage 
over  the  wooden  forms,  as  in  this  instance 
both  types  were  comparatively  light  and  easy 
tn   handle. 

The  cost  of  this  conduit  work  was  as  fol- 
lows : 

COST  OF  4  FT.  BY  5  FT.  REINFORCED  CON- 
CRETE CONDUITS;  725  FT..  326  CU.  YDS. 

Per 

Forms.  cu.  yd. 

Cost  of  lumber.  Blaw  centers,  etc $0,302 

Cost  of  Labor  erecting  and  removing  forms  0.972 

'total  cost  of  forms $1,271 

Concrete. 

I'kint   and   stock   constant $3.76 

I'ost  of  labor  mixing  and  placing 1.516 

<  "r)si  of  teaming  concrete  and  stock. 0.56 

'lotal     cost    of    concrete     niaterials     and 

labor     $5,836 

(ifnorai  expense.   12.9  per  cent 0.917 

ilrand    lotal   cost  of  this  item $8,027 

Ci)nmient  on  above  figures:  Based  on  the 
cii^t  of  form  work  as  shown  aliove.  the  cost 
per  si|.  ft.  "f  surface  covered  was  as  fol- 
lows : 

Per 
sq.  ft. 

Cost  of  lumber,  lease  of  centers,  etc $0,007 

Cost  of  labor  erecting  and  removing 0.021 

Total   cost   of  forms $0.03 

The  low  cost  per  square  foot  as  compared 
with  the  other  cases  given  is  due  mainly  to 
tlie  frequency  of  re-using  and  to  the  fact  that 
connnon  labor  could  be  used  more  generally, 
thus  dispensing  with  expensive  carpenter  la- 
bor. The  cost  of  mixing  and  placing  was  high 
as  conditions  were  poor  for  economical  han- 
dling. The  high  cost  of  teaming  is  partly 
accounted  for  by  the  fact  that  the  greater 
part  of  the  hand-mixed  concrete  was  also 
teamed  to  place  in  the  work,  there  being 
but  one  point  available  for  mixing  the  con- 
crete. The  cost  of  the  coinpleted  conduit  ex- 
clusive of  reinforcement  was  about  $4  per 
lin.    ft. 

Per 
cu.  yd. 

The  contract  price  for  this  work  was $  S.OO 

The  maximum  price  bid  was 13.00 

The  minimum  price  bid  was 8.00 

The  average  price  bid  was 11.46» 

Rcinforcintj  Steel. — There  were  required  in 
the  1,032  cu.  yds.  of  reinforced  concrete  4S,- 
014  lbs.  of  twisted  s'eel  bars.  Of  this  amount 
:!8.(K)(i  lbs.  were  of  %-in.  size  in  comparatively 
Irng  lengtlis  and  required  little  or  no  bending. 
The  %-in.  and  %-in.  sizes  were  used  in  the 
conduit  work  and  were,  of  course,  easily  bent. 
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The   cost   of    the   steel    reinforcement   was   as 
follows : 

Pel-  lb. 

Cost  of  steel   f.o.b.   Westfield $0.016S 

Cost  of  teaming  to  work 0.0012 

Cost  of  handling,   bending  and  placing 0.0015 

Total  cost  of  steel  in  place $0.0195 

General   expense,   12.9  per  cent 0.0025 

Grand  total  cost  of  steel  reinforcement  .$0,022 

Per  lb. 

The  contract  price  for  this  item  was $0.03 

The  maximum  price  bid  was 0.0s 

The  minimum  price  bid  was 0.0:i 

The  average  price  bid  was 0.0443 


Deduction   of   a   General   Formula    for 

Determining   the    Most    Economic 

Size     of     Pipe     to     Carry 

Pumped  Water. 

We  propose  showing  that  tlie  most  econom- 
ic diameter  for  a  cast  iron  pipe  to  carry 
pumped  water  is  secured  when  the  diameter 
in  inches  is  equal  to  l.'i.T  times  the  square 
root  of  the  number  of  millions  of  gallons  of 
water  puiriped  per  day  at  eight  hours.  This 
astonishing  simple  rule,  or  fornuila.  will  be 
shown  to  be  closely  applicable  even  under 
wide  variations  of  pipe,  fuel  and  pump  costs, 
etc.  That  such  can  be  the  case  may  seem 
incredible. 

However,  we  shall  show  that  in  the  gen- 
eral fornuila  for  most  economic  size  of  pipe 
(eq.  23),  all  the  elements  of  cost  occur  under 
u  radical  sign  and  that  their  sixth  root  must 
be  taken.  When  the  sixtli  root  of  a 
factor  is  extracted,  it  is  clear  that  the  factor 
may  have  a  wide  range  of  variation  without 
altering  its  sixth   root  very  materially. 

We  think  it  will  be  difficult  to  find  a  better 
illustration  of  simplicity  of  a  final  formula 
in  a  problem  of  engineering  economics  where 
many  factors  enter  than  is  seen  in  the  one 
above  announced,  to  the  deduction  of  which 
we  now  pass. 

While  the  numerical  examples  that  we  shall 
give  will  relate  to  cast  iron  pipe,  the  general 
formula  (eq.  23)  applies  to  any  sort  of  pipe 
— wood,  steel,  etc. 

It  will  be  seen  that,  in  solving  for  the  most 
economic  diameter  of  pipe,  we  use  the  method 
of  the  differential  calculus.  In  other  words, 
we  solve  for  a  luinimum  unit  cost  by  first  de- 
riving a  fornuila  for  the  cost  curve  and  then 
placin,g  the  differential  coefficient  equal  to 
zero,  which  is  tantamount  to  finding  the  point 
of  the  lowest  point  of  the  cost  curve — the 
point  where  the  tangent  to  the  curve  is  hori- 
zontal. Engineers  who  do  not  understand  the 
calculus  can  arrive  at  precisely  the  same  re- 
sults by  sulistituting  the  values  of  the  vari- 
ous factors  in' equation  (18),  and  then  sub- 
stituting various  values  for  the  diameter  of 
the  pipe,  .r,  until,  by  successive  approxima- 
tions, a  minimum  value  for  the  total  cost,  /. 
is  derived.  However,  that  is  a  crude — thou.gh 
very  common — method  of  solving  problems  in 
engineering  econom.ics.  The  dift'erential  cal- 
culus used  in  solving  for  minimum  values  is 
exceedingly  simple,  and  it  has  the  immense 
advantage  of  enabling  us  to  derive  general 
formulas,  or  rules,  for  quickly  ascertaining 
the  most  economic  combination  in  any  given 
case.  In  brief,  it  enables  us  to  deduce  the 
general  laws  of  engineering  economics,  such 
as  the  one  above  expressed,  and  more  par- 
ticularly such  as  that  given  by  equation   (23). 

The  symbols  that  will  be  used  in  this  dis- 
cussion are  as  follows,  arranged  alphabeti- 
cally : 

A  =  area  of  waterway  of  pipe  in  stpiare  feet. 
B  =  number  of   British  thenn.il  units   (B.  T. 

U)    per   pound   of   fuel. 
C  =  tons    (2.240    lbs.)    of    fuel    used    per   year 

pumping. 
H  ^  thermal    efficiency    of    pump,    engine    and 

boiler  (lieing  the  product  of  their  several 

efficiencies). 
G  =  millions  of   gallons   pumped   in   day   of  8 

hours. 
r/  =  acceleration   of   gravity.  32.2   ft.   per   sec. 
It  =  actual  head  in  feet. 
H  =  friction  head  in   feet. 
/  ~  capitalized    cost    of    labor    for    operating 

pumping   plant. 


A  —  total  capitalized  cost  of  pipe  line  in  dol- 
lars. 

Z.  =  total   length  of  pipe  line  in   feet. 

M  =  capitalized   cost   of    fuel. 

-V  =  number  of  seconds  of  pumping  per  vear. 

(/  =  number  of  hours  of   pumping. 

t  =  price  of  fuel  in  dollars  per  ton. 

1^  =  capitalized  cost  of  pumping  pl,-uu. 

Q  -~  cubic   feet  of  water  pumped  per   second. 

r  —  per  cent  of  interest  on  capital. 

R  =  work  of  overcoming  the  resistance  of 
friction  of  water  in  pipe,  expressed  in 
foot-pounds   for  each  second. 

.s-  =  capitalized  cost  per  lineal  foot  of  pipe 
line  in  place. 

7'  =  total  capitalized  cost  of  jiipc  line  plus 
capitalized  cost  of  pumping  plant  plus 
capitalized  cost  of   fue.l  and   labor. 

C  =  the  fraction  of  a  dollar  by  which  the 
diameter  of  the  pipe  (in  inches)  must  be 
multiplied  to  give  the  capitalized  cost  per 
lineal   foot   of  pipe  line. 

/    =  capitalized  cost  per  llor^e|)owcr  of  pump 

W  =  weight  in  pounds  of  w:iler  pumped  per 
second. 

-V  =  inside  diameter  of  pipe-  in   feet. 
.r  =  inside  diameter  of  pipe  in  inches 

The  total  capitalized  cost  of  am  plant  i-. 
the  sum  of  its  first  cost  and  its  capitalized 
annual  expenses  of  operation,  mainten.ince 
and  depreciation.  To  capitalize  any  annual 
expense,  divide  tlu  ,innn,il  expense  bv  the 
rate  per  cent  p.iid  for  the  use  of  capit.d. 
Where  the  total  output  of  the  plant  is  a 
fixed  number  of  units  of  work  or  product 
per  year,  we  may,  therefore,  regard  the  total 
capitalized  co,l  i.f  the  plant  as  being  the 
"unit   cost." 

lo  illustrate  what  we.  mean  Ijy  capitalized 
cost  of  ,a  structure  or  niacliine,  let  us  as- 
.sume  that  the  first  cost  of  a  pumping  plant 
is  $7().  ,111(1  that  the  annual  cost  of  m.ain- 
tenance  (including  depreciation)  is  $7.  If 
the  rate  .if  interest  on  capital  is  .">  per  cent,  then 
the  capitalized  value  of  the  $7  is  $7-^0.05  = 
.$140.  Adding  this  capitalized  cost  of  main- 
tenance, $140.  to  the  first  cost.  $70,  we  have 
a  total  capitalized  cost  of  $210. 

For  ;i  given  annual  output  of  product,  th.at 
plant  is  most  econoiuic  whose  total  capitalized 
cost  is  a  minimum. 

In  the  case  under  consideration — a  pump- 
ing plant  and  pipe  line — we  may  ignore  the 
labor  item  of  annual  .  cost  of  operating  the 
punipiiig  plant,  for  it  is  practically  a  constant 
(within  tile  limits  of  choice  of  sizes  of  pipe 
.and  of  pumps  needed  to  effect  the  greatest 
economy).  .\  constant  added  to  a  variable 
disappears  upon  differentiating  tor  .a  mini- 
mum value.  To  make  this  clear,  hi^wever, 
we  shall  include  the  capitalized  cost  of  lalior 
of    operating   the    pumpine    plant. 

The   gr.'inil    lot.al   capitalized   cosf    is 
r  ---=  K  +  r  +.]/  +  .!  (  1  ) 

K  =  Ls  (2) 
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same  general  formula  for  the  friction  head 
of  water  as  is  given  in  Weisbach,  page  8(54, 
•.'is   follows  : 

X 

12 
Since  g  =  .32..'i,  ,iiid  t  =  :i   !_; 
comes 

*i2.-,n  f  LQ~- 
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1  hework  done  in  moving  the  w,iti-r  ai;ainst 
tlu-   friction   he.id,  H    is 
A'       IV  H  ,131 

Sulistitiitni^   i(|s.    (il)    and    (12)    111    i|:'.)    we 
have 

ii2.-.!l  f  LQ-        3l)0,.-,ii2  t  L(y 
R  =  62.4  Q ; --^ LJl_    ,14. 


Ill  overcoming 
expressed  in 


The  energy  of  the  fuel  used 
litis  frictioiial  resistance  may  be 
terms  of  the  number  of  heat  units  ("B.  T.  U,) 
in  a  pound  of  fuel,  multiplied  b\  77.^  (the 
nieclianical  equivalent,  in  fool  pounds,  of  I  B. 
1.  U. ),  multiplied  by  the  number  ofpouiulsof 
coal  used  per  second.  This  product  must  be 
multiplied  In  the  thermal  efficiencv  .if  the 
pumping  plant.     Ilcnce  : 

■-'.-40  C  1.712,7-20  /•;  /;  C 

A'  ^- X  778  B  II  = (I.-,) 

A'  A' 


Hence  : 


C 


X  R 


(10) 


1,742,720  B  n 
Substitiiliiii^     in     eq.     llli)     the     \-.-ilue    of     R 
given  in  e(|.    I  111.  we  have  : 

3!)U,.j(i2  /■  \  L  O'         0.22 1  /  .\'  /.  0 ' 

1.742,7211 />' £.r"  B  E  x'- 

Substituting  eq>,  (12)  .-md  (17)  in  e(|.  (I)) 
we  li!i\-e  : 

t\-l\QHh  i;2.4(__;l     lOJ.-,!)//.^)-) 

■"'■"it  I  .-i.'io.r' 

0.224  I'fXUr 

+ +  ./  (18) 

iBEx'- 

Luiuation  (18)  gives  the  grand  tot;il  capital- 
ized cost  in  terms  of  known  constants  and 
the  pipe  di.-imeter,  .r.  To  solve  for  a  iiiini- 
inuni  value  of  'f,  dift'erentiate  eq.  (IS),  re- 
membering that  T  and  x  ,-ire  the  only  varia- 
bles, and  place  the  first  differential  coefficient 
equal  to  zero.  This  will  give  us  the  lowest 
point  on  the  cnr\e  nf  capitalized  cost.  \'ote 
that  the  m-coikI  and  fifth  terms  on  the  right 
side  of  the  ei|U,-itioii  are  constants  and  disap- 
pear  when   we  differentiale, 

(3nu,.-,ii2/7  7,(^;"i,/.r 
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Solving  for  x  we  have 
_  ■■  '/(?-'Tr \2jN~3TSoTW^E~i 
-■'■  "  \      '         ''    rBEt 

But 
N  =  3600/i 
Hence  : 
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-'\iiy  theuic-tical   mech.uncs.  wherein  the  suh- 
jecl    of   hydraulic^    is   discussed,    will   give   the 


l''.qualion  ( 2-3)  gives,  in  ihc  most  genera! 
fortu,  the  most  economic  diameter  of  pipe  (x), 
for  it  is  this  value  of  .r  that  satisfies  the  con- 
dition of  miiiimimi  cajiitalized  co^i  in  eq.   (18). 

Let  11*-  now  consider  the  numerical  values 
that  should  lie  assigned  to  the  various  con- 
stants in  e(|.   (23),  under  any  given  condilions. 

I 'allies  of  Coiislivitx. — Tlu'  coefficient  of 
friction,  /,  is  strictly  speaking  a  \-arialiU':  but 
it  varies  only  in  a  slight  degree  uithin  quite 
wide  limits  of  pipe  di.-imeter  (if  we  use 
Darcv"s    formula    for    the    coefficient)    or    of 
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velocity     of     water    (if    we    use    Weisbach's 
formula).     On  page  867   of  Weisbach's   Me- 
chanics, we  find : 
0.017 

/  =  0.014  4-  (24) 

Vj7 

On     the     following    page,    Weisbach    gives 
Darcv's  formula  for  cast  iron  pipe,  whicli  is ; 
0.02 

/  =  0.02  4- (25) 

.r 
.V  being  the  diameter  of  the  pipe  in  inches. 

In  either  case  we  can  select  a  value  for  / 
that  is  practically  constant  within  the  limits  of 
size  of  pipe  or  of  velocity  of  water,  under 
consideration.  Nor  shall  we  err  materially  in 
the  value  of  x  in  eq.  (23)  if  we  call  /  =  0.2 
for  all  sizes  of  pipe  and  velocities  of  water. 

The  price  of  coal  per  ton,  />,  may  range 
from  $2  to  $0  without  producing  a  great  effect 
on  the  value  of  x  in  eq.  (23),  for  the  sixth 
root  of  $2  is  1.12,  and  the  sixth  root  of  $5  is 
1.30.  Assuming  coal  to  cost  $3  a  ton,  the  sixth 
root  of  />  is  1.20. 

The  number  of  hours  actually  pumped  year- 
ly may  have  a  wide  range,  but  generally  a 
pump  is  worked  only  8  or  10  hours  daily  for 
about  300  davs  in  the  vear,  so  that  ii  =  2,400 
to  3,000  hrs.  Even  if  it  is  worked  24  hrs. 
daily  for  300  days  or  three  times  as  long  as 
the  S  hrs.  that  we  shall  assume,  it  will  increase 
the  value  of  .r  onlv  20  per  cent,  for  the  sixth 
root  of  3  is  1.20. 

The  rate  of  interest  on  capital,  r,  is  usually 
4  to  ti  per  cent,  and  we  shall  assume  r  =  0.0.5. 

The  first  cost  per  horse  power  of  pumping 
plant  will  usually  not  vary  far  from  $70.  But 
to  this  must  be  added  the  capitalized  cost  of 
annual  maintenance.  If  annual  maintenance 
cost  is  8  per  cent  of  the  first  cost,  we  liave 
$•5.60  per  year  per  h.  p.  for  maintenance,  which 
capitalized  at  5  per  cent  gives  $112.  Hence 
the  total  capitalized  cost  per  horse  power  is 
$70  4-  $112  =  $182,  which  is  the  value  of  /'  in 
eq.  (23). 

The  thermal  efficiency  of  the  pumping  plant. 
E.  is  the  product  of  the  following  efiiciencies ; 
(1)  Thermal  efficiency  of  the  boiler,  (2) 
thermal  efficiency  of  the  engine,  (3)  mechani- 
cal efficiency  of  the  engine,  and  (4)  mechanical 
efficiency  of  the  pump.  This  product  is  usual- 
ly about  0.05,  or  5  per  cent,  for  fairly  large 
pumping  plants,  and  rarely  exceeds  7  per  cent. 
We  shall  assume  E  =  0.05.  Its  value  may  be 
derived  from  known  coal  consumption  per 
horse  pow-er  of  work  done  by  the  pumping 
plant  in  lifting  water  against  the  combined 
head  and  friction  head.  If,  for  example,  the 
work  thus  done  requires  4  lbs.  of  coal  per 
hour  per  h.  p.,  and  if  the  coal  will  yield  12,000 
B.  T.  U.- (British  thermal  units  per  pound), 
we  have  48,000  B.  T.  U.  required  to  do  1  Ii.  p. 
of  work,;  but  1  B.  T.  U.  =  778  ft.  lbs.,  hence 
48,000  X  778  -4-  60  mins.  =  622.400  ft.  lbs.  of 
coal  energ}'  to  perform  33,000  ft.  lbs,  of  pump 
work  per  minute.  Dividing  the  .33.000  by  the 
622,400.  we  get  about  0.05,  or  .5  per  cent 
thermal  efficiency  of  the  pumping  plant. 

The  first'  cost  of  cast  iron  pipe,  including 
trenching,  laying,  etc..  is  given  quite  closely  by 
the  following  rule,  applicable  to  all  diameters 
from  4  ins.  up  to  and  including  30  ins.,  for 
heads  of  water  up  to  100  ft.:  To  ascertain  the 
cost  in  cents  per  lineal  foot  of  cast  iron  pipe  in 
place,  multiply  the  diameter  in  inches  by  14. 

This  rule  is  derived  from  actual  detailed 
costs  given  in  the  Water  Works  section  of 
the  second  edition  of  Gillette's  "Handbook  of 
Cost  Data."  It  applies  very  closely  when  cast 
iron  pipe  costs  $30  a  ton  delivered  on  cars,  and 
for  ordinary  rates  of  wages. 

If  there  were  no  maintenance  cost  of  the 
cast  iron  pipe,  then  the  t  in  eq.  (23)  would  be 
0.14.  according  to  the  above  rule.  As  a  matter 
of  fact,  it  is  usually  necessary  to  scrape  cast 
iron  pipe  at  intervals  to  remove  rust,  etc., 
from  its  interior,  and  it  is  certainly  economy 
to  do  so  wherever  water  is  pumped  through  a 
pipe. that  has  become  even  slightly  tubcrcu- 
lated.  We  have  no  very  reliable  data  as  to 
the  desired  frequency  of  such  scrapings,  but 
we  have  accurate  costs  of  each  scraping  (see 
Gillette's  "Cost  Data."  second  edition,  page  698 
et  seq.).  Pipes  that  had  accumulated  scale 
for  14  to  2i1  years  were  scraped  clean  for  2  to 


5  cts.  per  lin.  ft.  If  we  assume  that  a  cast 
iron  pipe  is  scraped  once  at  2  per  cent  of  its 
first  cost,  and  if  the  scraping  is  done  once  in 
4  years,  we  have  0.5  per  cent  per  year  for 
cleaning.  Capitalizing  this  at  5  per  cent,  we 
have  0.5  per  cent  -^  5  per  cent  =  10  per  cent. 
Hence  the  capitalized  annual  cost  of  scraping 
is  10  per  cent  of  the  first  cost. 

If  cast  iron  pipe  has  a  life  of  40  years  and  if 
interest  is  5  per  cent,  a  sinking  fund  table 
shows  that  0.8  per  cent  of  the  first  cost  de- 
posited annually  in  the  sinking  fund  will 
amount  to  the  full  first  cost  at  the  end  of  the 
40  years.  Hence  the  capitalized  cost  of  tliis 
depreciation  is  0.8  per  cent  -^  5  per  cent  =  16 
per  cent.  Therefore  we  have  to  add  10  per 
cent  for  scraping  and  16  per  cent  for  depre- 
ciation, or  a  total  of  26  per  cent,  to  the  first 
cost  of  the  pipe,  to  get  its  total  capitalized 
cost.  Hence  if  t  =  0.14  for  first  cost,  /  = 
0.14  4-  (26  per  cent  X  0.14)  =  0.176  (nearly) 
for  the  total  capitalized  cost.  In  other  words 
the  total  capitalized  cost  of  the  cast  iron  pipe 
in  dollars  per  lineal  foot  is  0.176  times  the 
diameter  in  inches. 

The  number  of  British  thermal  units  per 
pound  of  coal,  B,  does  not  vary  greatly  from 
12,000 ;  hence  we  shall  assume  B  =  12.000. 

Sunimarizinsj  our  various  values  for  the 
constants  in  eq.  (23)  we  have: 

/  =  0.02  (coef.  of  friction). 

/>  =  3  (price  of  coal  in  dollars  per  ton). 

)i  =  2,400  (hours  pumped  per  year). 

r  =  0.05  (rate  of  interest). 

y  =  112  (capitalized  cost  of  pumping  plant, 
dollars  per  h.  p.). 

B  =  12,000  (B.  T.  U.  per  lb.  of  coal). 

E  =  0.05  (thermal  efficiency  of  pumping 
plant). 

t  =  0.176  (constant  by  which  to  multiply 
diameter  of  cast  iron  nipe  in  inches  to  get  its 
capitalized  cost  in  dollars  per  lin.  ft.). 

Substituting  these  values  in  eq.  (23)  we 
have : 


pie.  Tlicn  estimate  the  life  of  the  pipe,  and 
derive  the  annual  cost  of  depreciation,  which 
must  be  capitalized  and  added  to  the  first  cost, 
as  above  explained.  This  will  give  the  total 
capitalized  cost  value  of  /  for  the  wood  pipe. 
Insert  the  proper  coefficient  of  friction  for 
wood  pipe,  bearing  in  mind  that  in  eq.  (10) 
the  friction  coefficient,  /,  is  exactly  four 
times  the  friction  coefficient  given  by  Kutter 
for  use  in  the  Chezy  formula  (v  =  c\/RS). 
In  other  wurds,  if  Kutter's  friction  coefficients 
are  available,  multiply  them  by  4  to  get  the 
proper  value  of  /  to  be  used  in  eq.  (23).  Hav- 
ing selected  the  proper  values  of  /  and  t  for 
wood  pipe,  either  substitute  in  eq.  (23)  and 
solve   for  x,  or,  more  quickly,  determine  the 

ratio  of  —   for  wood  pipe  to  —  for  cast  iron 

t  t 

pipe,  and  extract  the  sixth  root  of  that  ratio. 
This  si.xth  root  multiplied  into  the  value  of  x 
in  eqs.  (25)  or  (26)  will  give  the  proper  value 

of  .1-  for  wood  pipe.    Thus  the  value  of  —  for 


cast  n'on  is 


0.02 

=  0.11  nearly. 

0.176 


/ 


/ 


If  the  corresponding  value  of  —  for  wood 

t 
pipe   should   prove   to   be   0.22,   then   the   ratio 
would  be  0.22  -h  0.11  =  2,     The  sixth  root  of 
2  is   1.12,   hence  eq,    (25),   for  cast  iron  pipe, 
would  become  x  =   1.12    X   7,3Vg'  for  wood 

/ 
pipu.     We  assume  this  value  of  —  =  0.22  for 

t 
wood  pipe  merely  for  illustration. 

Having  determined  the  most  economic  di- 
ameter for  both  wood  and  cast  iron  pipe,  the 
pipe    to    select    is    the   one    giving   the    lowest 


.3.9 


V 


0.02QM1.13  X  3  X  2,400  +  0.05  x  112  x  12.000  x  0.05) 


0.05  X  12,000  X  0.05  X  0.176 


(24) 


This  reduces  to 
X  =  7.3VQ  (25) 

Thus,  if^  4  cu.  ft.  are  pumped  per  second. 
X  =  7.3V4  =  14.6  ins. 

If  4  cu.  ft.  are  pumped  per  second  for  8 
hours,  we  have  a  delivery  of  862,000  gals. 

In  order  to  convert  eq.  (25)  into  millions  of 
gallons    (G)    pumped  per  day  of  8  hours,  we 

have :  

X  =  15.7VG  (26) 

Hence  if  one  million  gallons  are  to  be 
puiuped  in  8  hours,  G  =  1,  and  eq.  (26)  be- 
comes X  ==  15.7  ins. 

Expressing  equation  (26)  in  words  we  luive 
this  rule : 

The  most  economic  diameter  (in  inches)  of 
cast  iron  pipe  for  carrying  pumped  zmter  is 
found  by  multiplying^  1.5.7  by  the  square  root 
of  the  number  of  million  gallons  pumped  per 
day  of  eight  hours. 

in  using  this  rule,  it  should  be  remembered 
that  we  have  assumed  that  the  pump  is  work- 
ing only  8  hours  out  of  the  24,  or  that  n  = 
2,400  in  eq.  (23).  If  n  is  three  times  as  great, 
or  n  =  7,200,  or  pumping  is  done  for  24  hrs, 
daily  for  300  days  in  the  year,  then  we  must 
multiply  the  constant  (15.7)  in  the  above  rule 
by  1.2,  for  the  sixth  root  of  3  is  1,2.  For  a 
24  hour  day  of  pumping,  tlic  rule  then  be- 
comes : 

Multiply  iS.S  by  the  square  mot  nf  the  num- 
ber of  millions  of  gallons  pumped  per  day  of 
34  hours,  and  tite  product  is  the  most  eco- 
nomic diameter  of  cast  iron  pipe  in  inches. 

Comparing  Relative  Economy  of  Pipes 
Made  of  Different  Materials. — Equation  (23) 
gives  us  a  ready  means  of  cotnparing  the 
economic  merits  of  different  kinds  of  pipe 
through  which  water  is  to  be  pumped.  Thus, 
if  wood  stave  pipe  is  contemplated,  plat  the 
first  cost  per  lineal  foot  of  wood  stave  pipe  of 
different  diameters.  On  the  curve  of  unit 
cost  thus  platted  select  a  straight  line  that 
most  closely  fits  the  curve  between  the  limits 
of  size  of  pipe  likely  to  be  used.  From  this 
straight  line  derive  the  first  cost  value  of  t, 
as  above  indicated  in  the  cast  iron  pipe  exam- 


total  capitalized  cost  (T)  when  the  re- 
spective values  of  x  are  substituted  in  eq, 
(18),  remembering  that  the  second  and  fifth 
terms  of  the  right  hand  member  need  not  be 
considered,  as  they  are  constant,  and  that  the 
length,  L,  need  not  be  considered,  as  it  is 
common  to  all  terms  containing  the  variable  x. 
However,  if  a  numerical  problem  is  worked 
out  in  this  manner  and  the  respective  economic 
values  of  x  for  any  two  kinds  of  pipe  be  sub- 
stituted in  eq,  (18),  it  will  be  seen  that  all 
terms  except  the  first  term  in  the  right  hand 
member  of  eq,  (18)  can  be  ignored  in  mak- 
ing the  comparisons.  In  other  words  the 
element  of  added  capitalized  cost  of  pump  or 
fuel  is  so  slightly  affected  by  differences  in 
the  pipe  diameters  of  the  two  kinds  of  pipe 
under  consideration  that  it  may  be  ignored, 
the  Question  then  resolving  itself  merely  into 
which  kind  of  pipe  shows  the  least  capitalized 
cost  per  lineal  foot. 


Illinois  Society  of  Engineers  and  Survey- 
ors   Annual   Meeting   at    East   St.   Louis.— 

The  Illinois  Society  of  Engineers  and  Sur- 
veyors will  hold  its  Twenty-sixth  Annual 
meeting  at  East  St.  Louis,  111..  Jan.  25,  26 
and  27.  This  will  be  in  the  nature  of  a 
"Jubilee"  celebrating  the  completion  of  25 
years  of  active  work  of  the  Society,  which 
is  composed  of  civil  engineers  engaged  in 
municipal,  drainage,  water  supply,  land 
drainage  and  other  lines  of  work;  it  has 
also  a  number  of  county  and  other  survey- 
ors, contractors,  professors  of  engineering 
colleges,  etc.  The  meetings  will  be  held  at 
tire  City  Hall,  and  will  be  opened  by  the 
Mayor,  Hon.  Silas  Cook.  The  President  of 
the  Society  is  Mr.  A.  N.  Johnson.  State 
Highway  Engineer;  the  Vice-President  is 
Mr,  J.  W,  Dappert.  Drainage  Engineer  of 
Tavlnrville:  the  Secretary  is  E.  E.  R. 
Tratman.  C.  E.,  of  Chicago.  Mr.  W.  J, 
Crocken,  City  Engineer  of  East  St.  Louis, 
and  Mr,  W,  A,  Thompson,  Assistant  City 
Engineer,  are   on   the   local   committee. 


January  25.   igii. 
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STEAM      AND      ELECTRIC      RAILWAY      SECTION 


Notes  on  the  Design  and  Construction 

of  Railroad  Crossings. 

As  a  rule  every  railroad  now  has  what 
is  called  a  "standard  crossing  plan,"  which 
shows  types  of  construction  required  for  dif- 
ferent conditions,  and  details  of  construc- 
tion so  far  as  it  is  possible  to  designate  on 
a  gerieral  plan.  But  in  spite  of  all  tlie  stand- 
ardizing that  can  be  done,  there  are  always 
some    special    points    to    be    considered,    some 


the    different    departments    of    the    shop,    will 
fit    together   accurately   when   assembled. 

Crossings  are  classified,  as  a  general  thing, 
according  to  angle.  There  are  tliree  groups: 
the  so-called  90°  crossings  (with  angles  from 
")0°  to  90°),  the  40°  crossings  (with  angles 
from  33°  to  50°).  and  the  20°  crossings 
(with  angles  from  15°  to  33°).  These  groups 
differ  greatly  in  type  of  construction.  The 
40°  and  90°  crossings  arc  of  the  type  known 
as   "crossing  construction";   that   is,   the   rails 


Section  A-A 
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Fig.   1 — 90  Degree   Crossing,   Showing   General     Plan    and     Details    of    Two-Through-Rail 

Construction. 


of  them  being  of  vital  importance,  and  each 
separate  crossing  is,  to  a  great  extent,  a  spe- 
cial problem.  The  man  who  settles  these 
points,  whatever  may  be  his  title,  is  the  real 
designer. 

Before  the  computation  for  a  crossing  can 
be  begun  it  is  necessary  that  the  designer 
shall  secure  for  himself,  or  be  furnished,  cer- 
tain  information. 

In  an  ordinary  case  the  following  is  all  that 
is  needed:  Intersection  angles  of  center  lines 
of  tracks,  radii  of  curves  (if  any),  location 
of  beginning  of  curve  if  it  falls  w'ithin  cross- 
ing, and  importance  of  tracks  from  traflfic 
point  of  view ;  the  gage  of  track  being  a  mat- 
ter of  standard. 

In  addition  to  this,  if  the  new  crossing  is 
to  join  another  crossing  or  the  stock  rail  of 
a  switch,  it  is  essential  to  have  exact  meas- 
urements to  these,  and  to  know  the  kind  of 
joint  required;  this  is  in  order  that  the  wing 
rail  of  the  new  crossing  may  be  properly 
planned. 

With  the  necessary  information  at  hand, 
the  first  step  is  to  make  the  computation 
for  the  crossing.  This  work  requires,  on 
the  part  of  the  computer,  a  thorough  work- 
ing knowledge  of  trigonometry,  and  a  gen- 
eral knowledge  of  crossing  construction.  The 
computor's  work  is  finished  when  he  has 
made  a  rough  sketch  showing  lengths  of  sides, 
diagonals  (the  distances  between  opposite 
points  of  frogs),  spreads  of  frogs  for  specified 
distances,  middle  ordinates  and  offsets  of 
curves. 

The  crossing  is  then  laid  out  to  scale 
(usually  Vz  in.  to  1  ft.  or  1  in.  to  1  ft.),  and 
the  plan  started  in  this  way  is  finally  devel- 
oped into  the  finished  plan  to  be  sent  to  the 
manufacturer.  In  the  manufacturer's  drafting 
room  other  details  are  fi.gured  out,  such  as 
angles  for  cutting  or  planing  rail,  location  of 
bolts  and  rivets,  the  notching  of  fillers,  etc. 
By  tlie  time  the  work  reaches  the  shop,  eacli 
small  detail  has  been  planned,  and  the  work- 
men can  go  ahead  with  the  assurance  tlint 
the  many  pieces,  scattered  as  they  are  through 


run  through  on  the  line  of  principal  traffic, 
while  the  rails  of  the  secondary  track  are 
cut  to  fit  against  the  through  rails,  and  arc 
secured  to  them  by  means  of  angle  straps. 
The  20°  crossing,  on  the  other  hand,  is  of 
the  type  known  as  "frog  construction,"  the 
different  frogs  of  the  crossing  being  made 
in  a  general  way  like  ordinary  turn-out  frogs. 
The  angle  33°   is  a   natural   point   of   division 


a  matter  of  making  the  best  crossing  that 
can  be  made,  using  the  company's  standards. 
When  the  tracks  are  of  secondary  impor- 
tance, however,  there  are  many  details  rhat 
become  matters  of  judgment.  The  extent  to 
which  guard  rails  and  reinforcing  rails  shall 
be  used,  is,  in  such  a  case,  especially  impor- 
tant. A  mistake  in  this  particular  can  easily 
result  in  a  crossing  entirely  too  light  for 
the  service  required  of  it,  or  one  on  which 
50  per  cent  more  money  is  spent  tl^-ui  is 
justifiable. 

TYPES    OF    CROSSINGS. 

Practice  as  to  details  varies  with  different 
roads,  and  there  are  certain  types  of  con- 
struction differing  materially  from  the  ones 
shown ;  but  the  general  practice  on  American 
railroads  is  shown  in  Figs.  1,  2  and  3. 

There  are  two  types  of  the  "crossing  con- 
struction." The  difference  between  these  two 
types  seems  small  at  first  glance,  yet  this 
difference  is  a  thing  that  is  considered  of 
great  importance  among  designers  and  is  a 
constant  source  of  argument.  Briefly,  the 
difference  is  this:  in  one  type  the  three  rails 
of  the  line  of  principal  traffic  (in  case  a  re- 
inforcing rail  is  used)  run  through  the  cross- 
ing, the  rails  of  the  line  of  secondary  traffic 
being  fitted  to  the  outside  of  the  reinforcing 
rail.  In  the  other  type,  shown  in  Figs.  1 
and  2,  the  reinforcing  rail  of  the  principal 
track  is  cut,  and  the  main  rail  and  guard 
rail  of  the  secondary  track  are  fitted  against 
the  main  rail  of  the  principal  track.  The 
term  "through  rail"  is  in  common  use  in 
descriptions  of  this  type  of  construction.  The 
term  is  slightly  misleading,  as  these  rails  are 
often  sawed  at  the  intersections  of  flange- 
ways  to  prevent  irregular  breaking,  as  ex- 
plained below. 

The  three-through-rail  type  of  construction 
is  undoubtedly  cheaper  in  the  matter  of  labor. 
It  possesses  the  further  advantage  of  permit- 
ting the  placing  of  an  extra  filler  across  the 
flangeway  of  the  secondary  track,  thus 
strengthening  the  crossing  where  it  most  needs 
strengthening.  On  the  other  hand,  the  two- 
through-rail  type  of  construction  provides  a 
stiffer  and  better  connection  between  the  two 
tracks.  There  is  much  to  be  said  in  favor 
of  either  construction,  but  the  tendency 
among    the    railroads    is    to    adopt    the    latter 


Flangeway 


EngConfg- 


Fig.   2 — 40    Ccriee    Crcssing,    Showing    Gen; 

Constr 

between  the  two  types  of  construction,  since 
this  is  the  practical  limit  to  wliicli  rail  can 
be  bent  when  cold  or  after  the  sliglit  heat- 
ing known  as  "laking  the  chill  off." 

When  a  crossing  for  two  important  main 
lines  is  being  planned,  (he  problem  for  the 
designer   is    an    easy    one.      It   is   then   simply 


r^l     Plan    end    Ce'ails    of    Two-Through-Rail 
uction. 

type,    since    it    is    thought    to    give    a    slightly 
longer  service  in  the  track. 

As  shown  in  the  illustrations,  a  filler,  usu- 
ally a  rolled  section,  but  preferably  of  wrought 
steel,  is  placed  between  the  main  and  guard 
rails  of  the  principal  track  and  extends  across 
the   flangeway  of   the   secondary   track.      This 
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filler  must  be  made  to  fit  accurately  to  the 
ba.so.  web  and  under  side  of  head  of  the 
rails,  since  it  serves  not  only  as  a  separator, 
but.  with  the  help  of  the  plate  and  the  struc- 
tural connections,  it  must  supply  all  the  stifl- 
ness  that  the  crossing  has  at  the  intersection 
of  the  flangeways.  The  form  of  the  fillers, 
as  well  as  the  planing  of  the  rail  bases,  is 
shown  in  Section  AA  of  Fig.  1.  In  the  thrcc- 
through-rail  construction,  the  filler  between 
the  main  and  reinforcing  rails,  which  in  the 
other  construction  acts  only  as  a  separator, 
extends  across  the  flangeway  of  the  secondary 
track  and  adds  to  the  stiffness  of  the  crossing. 
Tn  Fig.  3  is  shown  the  type  of  construc- 
tion known  as  "frog  construction."  The  char- 
acteristic feature  of  this  construction  is  that 
all  outside  main  and  reinforcing  rails,  as 
well  as  the  inside  guard  rails  at  the  middle 
frogs,  are  bent  to  the  proper  angle  instead 
of  being  cut.  As  exolained  above,  the  angle 
to  which  rail  can  be  bent  when  slightly  heated 
is  about  33°,  and  this  determines  the  dividing 
line  between  the  two  types  of  construction. 
There  is  little  to  be  said  about  this  type,  as 
the    general    features   are   well    shown    in    the 


time  this  construction  was  in  vogue  there 
was  also  used  the  "star  filler,"  which  con- 
sisted of  four  fillers  welded  together  at  the 
intersection  of  ilangeways.  The  star  filler 
was  highly  prized  in  its  day,  but  is  not  now 
used  in  up-to-date  construction.  Aside  from 
the  difficulty  of  making  sucli  a  filler  accurately, 
it  was  found  that  it  did  not  possess  the 
strength  aiul  durability  of  a  through  filler 
made  of  wrought  iron  or  steel. 

While  there  are,  of  course,  differences  in 
practice  in  matters  of  detail,  these  differences 
are  not  so  great  as  might  be  supposed ;  and 
it  is  thought  that  the  construction  o\itlined 
below  represents,  both  in  "crossing  construc- 
tion" and  in  "frog  construction,"  what  might 
be  called  standard  practice. 

In  Fig.  1  is  shown  a  90°  crossing  of  the 
"crossing  construction"  type,  the  tops  of  the 
rails  being  cut  away  in  the  lower  right  hand 
corner  so  as  to  give  a  view  of  bolts,  fillers, 
spacing  blocks,  angle  braces  and  webs  of  rails. 

In  order  to  provide  a  flangeway  for  the 
secondary  track  it  is  necessary  to  cut  the 
rails  of  the  principal  track  to  a  depth  of  at 
least   1%   ins.     This  is  the   full   depth  of  the 


outer  holt  on  the  outside  arm  is  not  a  part 
of  the  crossing  bolting  proper,  but  is  pro- 
vided for  the  purpose  of  holding  the  end 
of  the  guard  rail.  The  use  of  1-in.  bolts 
is  probably  the  most  common  practice.  There 
is  a  growing  tendency,  however,  to  use  1% 
bolls,  especially  witli  rail  of  heavy  section. 
Crossing  bolts  are  spaced  from  4  to  6  ins. 
apart,  center  to  center.  The  latter  should 
be  considered  a  maximum  in  first-class  con- 
struction; while  4  ins.  is  necessarily  the  min- 
imum, as  closer  spacing  than  this  does  not 
allow  sufficient  room  for  the  track  wrench 
in  lishloning  nuts. 

It  i.s  well  to  use  a  nut  lock  on  all  crossing 
bolts.  A  nut  lock,  however,  will  not  keep 
a  boll  tight.  It  will  only  prevent  the  nut 
from  working  off  of  the  bolt.  On  account  of 
the  continual  pounding  on  a  crossing,  the 
bolts  stretch,  and  frequent  tightening  is  the 
only  way  to  keep  the  bolts  of  a  crossing  tight 
This  is  also  the  case  with  the  bolts  in  frogs 
and   rail  joints. 

The  best  practice  now  requires  a  drive  fit 
for  all  bolts  in  a  crossing.  This  holds  the 
rails   .111(1    fillers   in   their   proper  position   and 
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Fig.   3— General    Plan   and    Details  of   a   Typical     Frog    Crossing. 


illustration.  In  contrast  with  the  "crossing 
construction,"  there  is  little  difference  of  opin- 
ion among  designers  as  to  the  general  plan 
of  a  crossing  of  this  type. 

A  matter  to  which  careful  thought  should 
be  given  in  the  design  of  any  crossing  is 
the  extent  to  which  guard  rails  and  reinforc- 
ing rails  are  to  be  used.  This  is  purely  a 
matter  of  judgment  and  depends  on  the  vol- 
ume of  traffic  carried  by  the  tracks  and  the 
speed  at  vvhicli  trains  pass  over  the  crossing. 
It  is  a  point  that  is  often  overlooked.  In 
crossings  of  the  "crossing  construction"  there 
is  no  question  in  regard  to  guard  rails.  They 
should  run  continuously  through  the  cross- 
ing, as  shown  in  Figs.  1  and  2.  The  same 
is  true  of  the  reinforcing  rails,  if  used  at  all. 

Reinforcing  rails  are  used  for  two  pur- 
poses :  to  stiffen  the  crossing,  and  to  pro- 
vide a  riding  surface  for  the  "double  flange" 
of  badly  worn  wheels.  The  latter  is  the 
more  important,  as  worn  wheels  will  pound 
badly  at  the  cross  rails  and  flangeways  of 
a  crossing,  unless  carried  by  a  reinforcing 
rail,  and  will  thus  shorten  the  life  of  the 
crossing.  But  it  is  not  necessary  to  use  them 
on  all  crossings.  Where  both  tracks  are 
unimportant  sidings  or  back  tracks  it  is  not 
economy  to  use  reinforcing  rails.  Where  main 
tracks  are  concerned  they  should  inv;iriably 
be  used.  Often,  in  planning  a  frog  crossing, 
it  is  best  in  the  interest  of  economy  to  use 
short  reinforcing  rails  to  protect  the  frogs, 
and  short  guard   rails. 

PETAILS   OF    COXSTRUCTIOX. 

It  will  be  observed  that  in  general  plan 
the  two  types  of  "crossing  construction"  are 
exceedingly  simple.  It  took  designers  and 
manufacturers  a  good  many  years,  however, 
to  arrive  at  these  simple  types.  Every  old 
trackman  will  probably  remember  crossings, 
if  he  has  not  now  one  in  some  back  track 
or  industry  track,  in  which  there  were  no 
through  rails — all  the  rails  being  cut  diagonally 
aii'i    fitted    together   at    the    corners.      .\X    the 


rail  head,  and  tlie  rail  accordingly  is  greatly 
weakened  at  this  point.  In  spite  of  all  that 
can  be  done  in  the  way  of  providing  a  solid 
foundation,  there  is  sure  to  be  a  slight  vertical 
movement  in  the  crossing  as  loads  pass  over 
it.  Rails  cut  in  this  way  often  break.  The 
break  is  usually  irregular,  and  often  destroys 
the  support  of  the  rail  head.  In  manv  cases 
it  passes  through  the  nearest  bolt  hole.  In 
order  to  avoid  this  irregular  break  it  is  com- 
iTion  practice  to  saw  the  rail  where  it  is  cut 
for  flangeway,  and  to  secure  strength  and 
stiffness  by  means  of  fillers,  base  plates  and 
the  joining  of  the  rails.  This  is  done  whether 
the  construction  is  of  the  two-through-r;iil 
or   the   three-through-rail   type. 

Where  the  end  of  one  rail  fits  against  the 
side  of  another  careful  shaping  of  the  abutting 
rail  is  necessary.  This  shaping  is  shown  in 
Detail  A  of  Fig.  1.  Care  in  this  particular 
is  required  by  all  railroads,  as  accurate  shap- 
ing and  a  close  fit  add  greatly  to  the  stiff- 
ness of  a  crossing.  It  is  because  of  this 
that  the  interlocking  of  rails  in  the^  two- 
through-rail  type  is  thought  to  result  in  the 
best  and  most  durable  crossing. 

In  this  type  of  construction  the  filler  be- 
tween the  main  and  reinforcing  rails  acts 
only  as  a  separator.  As  a  matter  of  economy 
cast-iron  spacing  blocks  (one  for  each  bolt) 
should  be  used,  as  they  serve  the  purpose 
fully  as  well  as  a  filler.  In  Section  AA  of  Fig. 
1  a  section  of  the  best  form  of  angle  brace 
is  shown.  This  should  be  of  the  D-bar  shape, 
as  shown,  in  order  to  secure  angle-bar  action 
in  stiffening  the  crossing.  D-bars  arc  rolled 
for  all  standard  rail  sections  and  it  is  only 
necessary  to  cut  them  and  bend  them  to  the 
proper  angle  in  the  shop. 

In  the  matter  of  bolting,  practice  \arics. 
Some  roads  require  16  bolts  at  each  corner, 
and  some  require  only  12.  In  the  crossing 
shown  14  bolts  are  used,  4  on  each  of  the 
outside  arms  and  3  on  each  of  the  inside 
arms.      It    should   be    noted   that   the    fifth   or 


prevents  a  slight  shifting  of  the  parts  that 
is  injurious  to  the  crossing,  and  especially 
so  to  the  bolts.  The  usual  method  of  drill- 
ing the  holes  is  to  drill  each  rail  and  filler 
separately,  to  a  diameter  slightly  less  than 
that  of  the  bolt,  and  then,  after  clamping 
the  parts  together,  to  ream  the  hole  to  the 
proper  diameter.  In  some  of  the  largest  and 
best  equipped  shops  apparatus  is  provided 
for  drilling  the  hole  through  all  the  parts 
at  one  operation. 

The  base  plate  of  a  crossing  is  ordinarily 
%  in.  in  thickness.  The  plate  is  punched  for 
spiking  and  is  attached  to  the  filler  lying 
between  the  main  and  guard  rails  of  the 
principal  track  by  means  of  heavy  rivets. 
Rivets  should  always  be  counter-sunk  at  the 
upper  or  filler  end,  and  preferably  at  the 
lower  or  plate  end  as  well.  It  will  be  noted 
that  the  outside  arms  or  "wings"  on  the  sec- 
ondary track  are  not  attached  directly  to  the 
base  plate,  but  arc  attached  to  the  body  of 
the  crossing  by  means  of  bolts  and  angle 
braces.  They  can  therefore  be  detached  for 
shipment  and  replaced  when  crossing  is  in- 
stalled. 

In  forming  the  end  of  the  guard  rail,  a 
sharp  bend  is  first  made  in  the  rail  at  a 
distance  of  12  ins.  from  the  end  of  the  rail. 
This  bend  is  such  as  to  increase  the  opening 
between  the  main  rail  and  guard  rail  to  4% 
ins.,  at  the  end  of  the  guard  rail,  the  stand- 
ard opening  or  flangeway  for  straight  track 
being  1^/4  ins.  The  side  of  the  rail  head  is 
then  planed  on  a  straight  line  between  points 
6  ins.  each  side  of  the  bend  in  the  guard 
rail.  In  this  way  a  safe  and  gradual  approach 
is  provided  for  the  wheel  flange  in  enter- 
ing the  flangeway.  It  may  be  said  that  prac- 
tice varies  considerably  on  this  point.  The 
method  outlined  above  represents  average 
practice. 

This  type  of  construction  is  used  in  cross- 
ings having  angles  between  50°  and  90°. 

In    Fig.   2   is   shown    the   type   of   construe 
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tion  for  crossings  of  angles  between  33° 
and  50°.  This  type  is  also  of  the  "crossing 
construction"  type  with  some  additional  fea- 
tures made  necessary  by  the  decrease  in  angle. 
Diagonal  bolts  A  are  used.  These  should  be 
located  as  shown  and  not,  as  is  sometimes 
done,  replaced  by  a  single  bolt  passing  througli 
the  intersection  of  flangeways.  A  bolt  hole 
in  the  latter  position  will  weaken  the  cross- 
ing at  its  weakest  point.  To  the  angle  brace 
as  used,  in  the  90°  crossing  an  outside  brace 
is  added,  the  two  fortiiing  a  triangle.  In 
crossings  of  this  angle  the  matter  of  guard- 
ing the  frog  points  must  be  watched,  as  the 
constructional  requirements  of  the  crossing' 
do  not  always  provide  for  this.  The  guard 
rail  should  be  extended  beyond  the  end  of 
the  wing  rail,  if  necessary,  to  protect  the 
opposite  frog  point.  The  straight  part  of 
the  guard  rail  should  e.\tend  as  much  as  3 
ins.  beyond  a  point  opposite  the  frog  to  be 
guarded.  Plates  should  be  made  as  small  as 
possible  on  account  of  their  interference  with 
the  work  of  surfacing.  But  they  must  be 
largo  enough  to  support  the  joining  of  the 
rails,  and  must  in  turn  have  their  ends  sup- 
ported on  ties. 
The  details  of  construction  of  the  end  frog 


of  a  frog  crossing  are  shown  in  Fig.  3.  Here 
nnich  more  of  planing  and  careful  fitting  are 
required  than  in  the  other  type  of  crossing. 
A  vital  matter  in  shaping  the  point  rails 
and  such  other  rails  as  must  be  planed  to  a 
point,  or  nearly  so,  is  the  providing  of  web 
support  for  the  head  of  the  rail.  Accordingly, 
the  rail  is  first  bent  to  such  a  shape  that 
when  planed  to  fit,  the  remaining  portion 
of  the  rail  head  will  be  supported  by  the  web. 
No  through  fillers  arc  used  in  a  frog  cross- 
ing, a  space  of  3  or  4  ins.  being  left  be- 
tween ends  of  fillers  at  the  intersection  of 
flangeways.  This  is  done  for  the  reason  that 
.  the  straight  side  of  the  filler  would  not  have 
a  bearing  on  the  web  of  the  side  rail  where 
it  is  curved,  and  the  material  would,  there- 
fore, be  wasted.  The  notching  of  fillers  re- 
quired in  order  to  make  room  for  the  webs 
of  bent  rails  is  shown  in  the  illustration.  Ad- 
jacent fillers  are  planed  at  the  point  end 
(where  they  project  beyond  the  point  rail) 
in  such  a  way  as  to  allow  a  clearance  of 
about  Vi  in.  There  is  no  reason  why  they 
should  bear  against  each  other,  and  this  clear- 
ance prevents  their  acting  against  the  tighten- 
ing of  bolts.  Fillers  welded  together  at  this 
point    were   once   in   vogue,   liut   the   fact   that 


they  interfered  with  tightening  the  crossing 
after  wear  had  taken  place,  led  to  their  aban- 
donment. Plates  are  used  in  a  frog  cross- 
ing in  exactly  the  same  way  as  in  the  type  of 
crossing  shown  in  Fig.  2 — the  object  being 
the  support  of  the  built-up  portion  of  the 
crossing,  and  the  support  of  the  plate  by 
the  ties. 

Frog  crossings  are  made  in  four  pieces.  In 
crossings  of  extreme  length  the  frogs  are 
often  made  as  short  as  possible  and  short 
lengths  of  rail  inserted  between  the  frogs. 
Owing  to  the  "double  flange"  frequently  found 
on  worn  wheels  it  is  necessary  to  plane  the 
tops  of  reinforcing  rails  at  the  ends,  thus 
providing  a  riser,  by  which  the  double  flange 
mounts  gradually  to  the  top  of  the  rail. 
Each  road  has  its  standard,  the  riser  varying 
from  an  incbne  of  %  in.  in  9  ins.  to  %  in. 
in  20  ins. 

Detachable  guard  rails  are  often  used  for 
protecting  the  end  frogs,  as  shown  by  dotted 
lines  in  Fig.  3,  and  are  attached  to  the  win" 
rail  of  the  side  frog  by  bolt  and  spacing  block, 
as  shown  at  A.  If  is  always  best,  however, 
where  there  is  sufficient  room  to  protect 
the  end  frogs  with  standard  guard 
rails. 
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Important  Projects  of  River  and  Har- 
bor    Improvement     Provided     for 
in  the  Federal  Law  of  191  o.* 

(Continued  from  page  93.) 
Oakland  Harbor. — Oakland  Harljor,  Cali- 
fornia, is  a  tidal  slough  or  channel  opening 
into  San  Francisco  Bay  and  lying  between 
the  cities  of  Oakland  and  Alameda.  Before 
improvement  it  had  a  depth  at-  the  entrance 
■of  only  2  ft,  at  mean  lower  low  water.  It  has 
been  improved  by  dredging,  by  the  construc- 
tion of  jetties  to  connect  the  channel  with 
deep  water  in  San  Francisco  Bay,  and  by 
digging  a  tidal  flushing  canal  from  the  head 
of  the  slough  to  connect  with  San  Leandro 
Bay.  The  total  water  frontage  of  the  chan- 
nel is  about  7  miles,  and  the  commerce  in 
1908  was  about  3,600,000  tons.  For  a  distance 
■of  about  5  miles  from  San  Francisco  Bay 
a  channel  2-5  ft.  deep  by  300  ft.  wide  has  been 
dredged  up  to  a  tidal  basin,  certain  portions 
of  the  length  having  been  widened.  Consid- 
erable dredging  has  also  been  done  in  the 
tidal  basin,  the  total  length  of  the  navigable 
portion  of  the  channel  being  about  7  miles. 
While  the  facilities  already  provided  have 
lieen  of  great  value,  the  depth  is  not  yet  suffi- 
cient for  large  ocean  vessels.  Situated  on  the 
eastern  shore  of  San  Franci.sco  Bay,  in  a  con- 
venient position  for  ocean  and  railroad  ter- 
minals, the  commerce  of  the  port  will  un- 
doubtedly develop  rapidly  if  the  navigable 
depths  are  suitably  increased.  The  new  proj- 
ect provides  for  a  channel  30  ft.  deep  and 
•500  ft.  wide  un  to  the  tidal  basin,  2.5  ft.  deep 
and  300  ft.  wide  around  the  basin,  and  for 
an  increase  in  depth  in  the  tidal  canal  from  8 
ft.  to  18  ft.,  retaining  its  present  width  of  400 
ft  This  work  is  estimated  to  cost  about  $1,- 
]  00.000. 

Los  Angeles  Harbor. — The  city  of  Los  An- 
geles, Cal.,  has  increased  in  population  by  200 
per  cent  in  the  last  ten  years,  having  now  a 
population  of  about  300, OOd,  It  is  situated 
about  20  miles  from  the  towns  of  San  Pedro 
and  Wilmins'ton,  which  are  located  near  the 
seashore.  Harbor  improvement  work  has 
been  carried  on  by  the  Government  at  the  two 
latter  localities.  .\  stone  breakwater  nearlv  2 
miles  long  has  been  built  to  afford  a  harbor 
of  refuge  for  deep  draft  vessels  and  to  shelter 
the  harbor  of  San  Pedro.  This  work  required 
the  placing  of  about  2.."i00,000  tons  of  stone 
and  cost  about  $2,900,000.  Opening  out  into 
San  Pedro  Bay  is  Wilmington  Lagoon.  Be- 
fore any  work  of  improvement  was  done  by 

*F"rom  a  paper  by  Capt.  E.  N.  Johnston.  Corps 
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the  Government  there  was  only  2  ft.  avail- 
able depth  in  the  entrance  to  the  lagoon  at 
low  tide.  The  entrance  channel  has  been 
'Iredged  to  a  depth  of  21  ft.  and 
jetties  have  been  l)U!lt  to  protect 
the  entrance.  The  channel,  up  to  the 
wharves  at  San  Pedro  (a  distance  of  about 
a  mile  from  the  entrance),  has  been  dredged 
to  a  depth  of  24  ft.  and  a  width  of  400  ft.  A 
channel  25  ft.  deep  has  been  excavated  for 
a  mile  beyond  the  wharves  toward  Wilming- 
ton to  a  turning  basin  l.fiOO  ft.  in  diameter, 
the  excavation  of  which  is  practically  com- 
pleted to  a  depth  of  24'  ft.  There  is  great  in- 
terest in  harbor  development  in  this  region, 
and  recently  Los  Angeles,  San  Pedro,  and 
Wilmington  have  been  consolidated  under  the 
name  of  I^os  .Angeles;  it  is  understood  to  be 
the  intention  of  the  city  authorities  to  do  all 
in  their  power  to  make  the  harbor  one  of  the 
finest  in  the  world.  Although  the  lagoon  in 
which  the  main  inner  channel  and  turning  basin 
have  been  excavated  and  in  which  other  im- 
provements are  proposed  is  a  tidal  slough 
with  a  depth  of  water  at  low  tide  in  the  un- 
improved portions  averaging  probably  about 
1  ft.,  harbor  lines  have  been  established  by 
the  Government  to  mark  out  the  limiting  lines 
for  all  wharf  extensions  and  channel  im- 
Iirovements  in  the  future.  The  completion  of 
the  entire  amount  of  excavation  contcmplate<l 
will  probably  take  many  .years,  but  eventually 
this  will  be  one  of  the  greatest  harbors  in  the 
countrv.  Alreadv  the  commerce  for  one  year 
is  valued  at  about  $25,000,000.  and  the  harbor 
has  been  used  by  vessels  drawing  21  ft. 

The  act  of  1910  provides  for  deepening  to 
30  ft.  those  portions  of  the  iiunr  harbor  of 
Los  .\ngeles  which  have  already  been  im- 
ijroved.  and  for  the  excavation  nf  arliHtional 
channels  each  20  ft.  deep  and  2iio  fi.  wide, 
one  extending  into  the  adiii)terl  lor.-itinn  for 
the  future  "Fast  r.asin"  and  nne  inio  the  fu- 
ture "West  Basin."  The  S.in  Pedro  break- 
water, wdiich  commences  ;it  the  24- ft.  contour 
about  000  yils.  fmm  shore,  will  be  extended 
to  the  shoi-e.  thus  affording  increased  protec- 
tion to  the  outer  harbor. 

.'^aiilt  Sir.  l/i;r;V  /.<n7,',s-.-^On  the  Great 
Lakes  many  important  improvements  have 
been  completed  and  others  are  already  under 
wav  under  authority  granted  in  previous  river 
and  harbor  acts,  notablv  that  of  1907.  Tn- 
rludc'I  in  this  categ'iry  is  the  new  canal  and 
■  fourth  lock  in  the  rapids  of  the  St.  Marys 
River  at  Sault  Ste.  Mario,  Mich.  This  new 
lock  will  be  80  ft.  wide  iiy  1,3.50  ft.  long,  with 
a  depth  of  25  ft.  over  the  miter  <i!ls.  It  will 
be  connected  .-it  the  upper  end  with  the  river 
above    the    r.iiids    by    a    sep;ir.itc    canal    to    be 


excavated  mainly  in  rock  to  a  width  of  300 
ft.  The  cost  of  this  new  lock  and  canal  will 
be  about  $6,200,000.  The  act  of  1907  either 
appropriated  or  authorized  the  total  amount 
required  for  this  work. 

The  Detroit  River.—ln  1907,  the  Detroit 
River  carried  a  commerce  of  7L226,895  tons. 
This  large  commerce  has  been  rendered  pos- 
sible by  the  improvements  made  in  the  lower 
portion  of  the  river  and  elsewhere  throughout 
the  Great  Lakes.  Before  improvement,  there 
existed  in  the  river  at  a  depth  of  only  12%  ft. 
over  a  rocky  ridge  at  Limekiln  Crossing.  A 
great  deal  of  rock  has  been  removed  from 
this  portion  of  the  river  and  a  depth  of  20 
ft.  can  now  lie  counted  upon.  The  recent 
project  provides  for  two  channels — an  up- 
bound  channel  and  a  down-bound  one — in  the 
portion  of  the  river  near  Bois  Blanc  Island: 
the  upbound  channel,  which  skirts  the  Can- 
adian shore,  is  to  be  21  ft.  deep  by  600  ft. 
wide,  while  the  down-bound  channel  on  the 
opposite  side  of  the  Island  was  to  be  22  ft. 
deep  by  .300  ft.  wide  in  the  rocky  portion  and 
800  ft.  wide  where  the  river  joins  Lake  Erie. 
The  act  of  1910  provides  for  widening  the 
down-bound  channel  where  it  passes  through 
rock  from  300  ft.  to  450  ft.  and  for  the  con- 
struction of  a  dike  extending  northward  from 
Bois  Blanc  Island,  designed  to  separate  the 
channels  and  prevent  cross  currents.  This 
additional  work  will  cost  about  $630,000. 

.-Islitabula  Harbor. — The  commerce  of  Ash- 
t.abula.  Ohio,  for  1909  amounted  to  13,178,172 
tons,  consistin,g  principally  of  iron  ore  from 
the  Lake  .Superior  region  and  coal  and  steel 
products  from  the  Pittsburg  region.  In  its 
natural  condition  there  was  never  more  than 
9  ft.  of  water  over  the  bar  at  the  mouth  of 
the  .'\shtabnla  River,  the  only  "harbor" 
being  inside  the  mouth  of  the  river. 
Parallel  jetties  have  been  built  out  into 
the  lake,  one  on  each  side  of  the 
mouth  of  the  river.  Converging  breakwaters 
have  been  built  outside  to  ^irotect  tht  entrance 
to  the  channel  between  the  jetties,  and  consid- 
erable dredging  and  rock  removal  has  been 
done.  The  channel  at  the  mouth  of  the  river 
is  now  at  least  20  ft.  deep.  These  improve- 
me?ns  have  caused  the  tonnage  to  double 
within  the  last  ten  vears.  The  breakwaters 
arc  detached  from  the  shore  and  sotne  trou- 
ble h;is  been  had  because  the  currents  along- 
shore tend  to  cause  filling  in  the  harbor  and 
;dso  make  it  difficult  for  large  vessels  to  enter 
the  channel  between  the  jetties.  The  act  of 
1910  adopts  a  project  which  includes  the  ex- 
tension of  the  west  breakwater  to  shore  and 
1.700  ft.  farther  lakeward  .A.  new  casterlv 
bre.-ikwater,   5,400    ft.    hmg,    will    be   built   with 
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an  entrance  channel  000  It.  wide  separating 
the  adjacent  ends  01  the  two  breakwaters. 
The  breakwaters  will  be  of  the  riibble-mound 
type.  The  new  work  will  cost  about  $1,385,- 
o2!'.  It  will  create  a  splendid  outer  harbor  for 
Ashtabula. 

Coniicaiil  Harbor. — Conneaut,  Ohio,  is  an- 
other lake  harbor  which  has  been  well  pro- 
vided for  by  the  recent  River  and  Harbor 
.•Vet.  This  harbor  is  about  70  miles  east  of 
Cleveland,  and  the  harbor  proper  is  formed 
by  the  lower  part  of  the  Conneaut  River.  Be- 
fore the  Government  commenced  the  work  of 
improvement,  the  depth  over  the  bar  at  the 
mouth  of  the  creek  was  only  2  ft.  This  has 
been  deepened  to  20  ft.,  parallel  jetties  have 
been  built  to  protect  the  entrance  channel,  and 
two  detached  converging  breakwaters  have 
been  built  to  protect  the  entrance  to  the  jetty 
channel.  As  is  the  case  at  Ashtabula,  diffi- 
culty has  been  had  at  Conneaut  from  sand 
carried  along  the  shore  tending  to  fill  the 
channel  inside  of  the  detached  breakwaters. 
Moreover,  additional  room  is  required  in  the 
outer  harbor  in  order  that  large  vessels  may 
turn  before  leaving  the  protection  of  the 
breakwaters.  The  project  adopted  by  the 
act  of  1910  provides  for  extending  the  east 
breakwater  to  shore  and  lakeward  for  a  dis- 
tance of  800  ft.  From  a  point  600  ft.  west  of 
the  new  outer  end  of  the  east  breakwater,  a 
west  breakwater  is  to  be  built  extending  in  a 
westerlv  direction  1.000  ft.  and  then  in  a 
southwcsterlv  direction  ^.700  ft.  toward  the 
shore.  The  "present  small  western  breakwater 
will  be  removed  and.  when  necessary,  portions 
of  the  outer  harbor  will  be  dredged.  The 
commerce  of  Conneaut  amounted  to  about 
8,350,000  tons  in  1907  (principally  iron  ore 
and  coal),  and  there  seems  little  doubt  that 
the  increased  facilities  will  be  taken  advati- 
tage  of  by  a  growing  commerce.  The  esti- 
mated cost  of  the  new  work  is  $1,338,681. 

Lorain  //ar&or.— Where  Black  River  flows 
into  I.ake  Erie,  25  miles   west  of   Cleveland 
is  situated  the  city  of  Lorain.    This  is  an  im- 
portant shipping  point   for  coal  and  receiving 
point  for  ore  from  the  Lake  Superior  region. 
The  bar  at  the  mouth  of  the  river  had  a  depth 
of  water   before   improvement   of     only  3   ft. 
Parallel  jetties  have  been  built  to  concentrate 
the  currents   from   the   river   on   the  bar   and 
to    protect   the    channel    from    filling    due    to 
alongshore   currents,    and   dredging    has   been 
done  to  aid  the  river  currents  in  securing  in- 
creased  depth   on   the   bar.     There   is   now   a 
depth  of  21  ft.  where  the  bar  formerly  existed 
and   a   depth   of   20   ft.   can   be   carried   for   3 
miles  up  the  river  to  a  turning  basin.     Two 
converging    rubble-mound    breakwaters    have 
been  built"  to  protect   the   entrance.     Between 
the  outer  ends  of  the  breakwaters  is  an  open- 
ing 500  ft,  wide  in  prolongation  of  the  channel 
between  the  jetties.     The  river  is  narrow,  and 
in  order  to  turn  and  leave  the  harbor  bow-on 
vessels  have  to  go  all  the  way  up  to  the  turn- 
ing basin  or  else  have  to  leave  the  river  stern- 
first  and  then  turn   after  leaving  the  channel 
between  the  jetties.     This  is  diflncult  at  times 
because  of  the  currents  which   flow  past  the 
ends  of  the  jetties,  the  breakwaters  not  hav- 
ing   been    carried    to    the    shore.      Moreover. 
the    currents    interfere    with    vessels    entering 
the  narrow  channel  between  the  jetties   after 
they   have    safelv    entered   between   the    otiter 
ends   of   the   breakwaters.      The    new   project 
for   Lorain   orovides   for   extending   the   west 
breakwater  1,500   ft.  to  shore,   for  prolonging 
the  east  breakwater  toward   shore  a   distance 
of  800  ft.,  and  for  dredging  in  the  nrotected 
area  behind   the  breakwaters.     The  breakwa- 
ters will  be  of  the   rnbhle-mnund  type.     This 
work  is  estimated  to  cost  $248,000. 

The  Ohio  iJiV^r.— Up  to  the  present  the 
work  of  improvement  of  the  Ohio  River  has 
been  carried  on  by  two  methods:  first,  open- 
channel  work,  and  second,  canalization.  The 
open-channel  work  on  the  Ohio  River  has 
included  improvement  by  means  of  dredging, 
construction  of  wing  dams  to  concentrate  the 
flow  over  shoals,  dams  to  close  side-channels 
snagging,  removal  of  wrecks,  rocks,  etc.  This 
work  has  been  done  throughout  the  length 
of  the  river  between  Pittsburg  and  Cairo,  a 
distance  of  967  miles. 


The  work  done  on  the  general  improvement 
of  the  river  has  been  of  great  value,  but  navi- 
gation is  entirely  suspended  during  certain 
seasons  of  the  year  because  of  low  water.  In 
addition  to  the  open-channel  improvement, 
certain  locks  and  dams  have  been  built.  They 
are  numbered  from  the  head  of  the  river,  and 
up  to  date  Dams  Nos.  1  to  6  have  been  com 
pleted,  except  in  minor  particulars,  furnishing 
slack-water  navigation  with  a  least  deinh  of 
9  ft.  over  the  lirst  30  miles  of  the  river  below 
Pittsburg,  that  portion  in  its  natural  condition 
having  been  the  worst  section  of  the  river. 
At  present  there  are  under  construction  seven 
other  dams,  namely:  No.  8,  near  Last  Liver- 
pool, Ohio;  No.  11,  at  Wellsburg,  \V.  V'a. ; 
No.  13,  just  below  Wheeling;  No.  19,  below 
the  mouth  of  the  Little  Kanawha;  No.  20,  be- 
low tile  mouth  of  the  Great  Kanawha;  and 
No.  37,  just  below  Cincinnati.  It  is  expected 
that  Nos.  8,  11,  and  13  will  be  completed  dur- 
ing the  present  year.  No,  18,  just  below 
Marietta,  has  recently  been  put  in  operation. 
The  act  of  1910  adopts  a  project  for  the 
Ohio  River  which  involves  the  canalization  of 
the  entire  length  of  the  river  by  means  of  54 
locks  and  movable  dams,  so  located  as  to  pro- 
vide a  least  depth  of  9  ft.  in  the  pools. 

In  order  to  complete  the  improvement  of 
the  river  as  contemplated  by  the  project  above 
mentioned,  there  will  be  required  41  locks 
and  dams  in  addition  to  those  at  present  com- 
pleted or  under  construction.  The  amount 
necessary  to  complete  the  41  locks  and  dams 
just  mentioned  is  estimated  at  $57,566,800.  In 
order  to  complete  the  locks  and  dams  now 
under  construction  there  will  lie  required 
$3,213,800  in  addition  to  the  amounts  already 
authorized,  making  a  total  of  $60,780,600  to 
complete  the  9-ft.  project  for  the  Ohio  River. 
The  work  to  be  done  at  Louisville  is  of 
great  importance,  irrespective  even  of  the  im- 
provement of  the  river  as  a  whole.  The 
work  proposed  at  this  place  includes  the 
widening  of  the  present  canal  and  the  con- 
struction of  a  new  lock,  85  ft.  wide  by  600  ft. 
long. 

The  upper  portion  of  the  river  is  by  far  the 
worst  for  navigation.  While  in  the  vicinity 
of  Wheeling  the  river  is  at  a  natural  stage 
above  9  ft.  on  only  about  120  days  of  the 
year,  it  is  at  a  stage  of  at  least  9  ft.  on  about 
240  days  in  each  year  between  Cincinnati  and 
Louisville.  For  this  reason  the  act  provides 
for  the  beginning  of  construction  of  locks 
and  dams  Nos.  7,  9.  10,  and  12,  which,  in  con- 
junction with  the  dams  already  completed  or 
under  construction,  will  complete  the  canal- 
ization of  that  portion  of  the  river  between 
Pittsburg  and  Wheeling. 

In  past  appropriation  acts  provision  has 
been  made  for  the  construction  of  various  in- 
dividual locks  and  dams,  located  below  the 
mouths  of  important  tributaries  or  below  im- 
portant cities  to  form  harbors  of  considerable 
local  importance.  In  accordance  with  this 
policy  the  1910  act  provides  for  the  com- 
mencement of  construction  of  locks  and  dams 
Nos.  29  and  48,  the  former  being  located  be- 
low the  mouth  of  the  Big  Sandy  River,  which 
has  already  been  partially  canalized  by  the 
government,  and  the  latter  being  located  be- 
low the  mouth  of  Green  River,  which  has  also 
been  canalized  by  the  government.  These 
two  dams  will  therefore  afford  a  navigable 
connection  between  the  Ohio  and  the  tribu- 
taries named.  No.  29  will  also  provide  a  har- 
bor for  Catiettsburg.  Ky„  and  Kenova,  W. 
Va,.  while  No.  48  w-ill  provide  a  harbor  for 
Evansville.  Ind..  and  Henderson,  Ky. 

The  Ohio  River  locks  are  each  110  ft.  wide 
liv  600  ft,  long,  and  will  pass  12  coal  boats  at 
one  lockage.  The  dams  are  about  1,100  ft. 
!■  na-  iust  below  Pittsburg,  and  this  length  will 
not  be  much  increased  in  the  portion  of  the 
river  above  Cincinnati,  The  principal  nor- 
tions  of  the  dams  will  be  composed  of 
cbanoine  wickets  supported  in  the  raised  posi- 
tion by  nrops.  The  dams  will  each  be  pro- 
\ided  with  one  or  more  regidating  weirs  of 
the  common  two  leaf  bear  trap  variety. 

The  present  act  adopts  the  Ohio  River  canal 
iz;ition  nroiect  "with  a  view  to  the  completion 
of     such     improvement    within    a     period    of 
twelve  years."     In   order  that  the   work   may 
be   completed   in   the  time  specified,  it  will  be 


necessary    lor   the    funds   to   be    furnished   as 
needed,  and  this  is  understood  to  be  the  inten-  • 
tioii  of  Congress. 

The  Missouri  River. — On  the  Missouri  Riv- 
er the  first  work  included  snagging  and  bank 
protection  work  at  various  localities.     In   1884 
the  work  was  undertaken  in  a  serious  manner 
and   was   placed   under  the   immediate   charge 
of  the  Missouri  River  Commission,  reporting 
to   the   chief    of   engineers.      The   commission 
selected  the  worst  stretch  of  the  river  and  by 
dike    construction    and    revetment    secured    a 
continuous  channel  at  least  6  ft,  deep  at  low 
water    where    before    improvement    the    depth 
li;icl  been  only  2%  ft.     The  length  of  the  river 
thus  improved  was  45  miles  in  the  vicinity  of 
Jefferson     City,    Mo.      The    works    have    re- 
mained   in    fairly   good    condition    with    small 
expenditures  for  maintenance,  and  this  stretch 
of   the   Missouri   River  is  practically  the  only 
part    in    which    a    good    continuous    navigable 
channel   can   be   found   at   low   water.      Alore- 
over  the  dikes  and  revetments  have  reclaimed 
land    equal   in    value   to    the   cost   of   the   im- 
provements.    In   1902,  the  Missouri  River  im- 
provement was  practically  abandoned  by  Con- 
gress,  and   since   then  the   appropriations   had 
been  too  limited  to  permit  of  any  systematic 
work.     The   funds  have  had  to  be  applied  to 
work  at  widely  separated  localities  in  order  to 
improve    conditions    at    the    worst    bars    and 
revet  the  w-orst  of  the  caving  banks  as  far  as 
was    nossible   with    the   small    amounts   avail- 
able. 'The  act  of  1910  appropriates  $1,000,000 
for  work  between  Kansas  City  and  the  mouth 
of  the  river,  to  be  applied  to  securing  a  6-ft, 
channel.     The  act  also   provides  for  a  report 
by  a  board  of  officers  upon  the  subject  of  co- 
operation  by    local    interests   in   the   work   of 
improvement.     It   is  thou.ght  that   this   is   de- 
signed   to    ascertain    whether    or    not     some 
method  can  be   devised  whereby  the  property 
owners  whose  lands  are  protected  by  the  gov- 
ernment dikes  and   revetments  can  be  caused 
to    pay    an    equitable    portion    of   the   cost   of 
improvement.     The   work   done    on   the    Mis- 
souri   River    has    been    eminently    successful 
wherever    funds    were    available    in    sufficient 
amounts,   and   the  results  demonstrate  that   it 
is   possible    to   adequately    improve   the   lower 
portion   of  the  river   for  purposes  of  naviga- 
tion at  a  reasonable  cost. 

The  Upper  Mississippi. — On  what  is  gen 
erally  called  the  upper  Mississippi  River — 
that  is,  the  portion  of  the  river  between  St 
Paul  and  the  mouth  of  the  Missouri  River — 
the  first  regular  improvement  work  under- 
taken w-as  the  removal  of  wrecks,  snags,  etc 
This  work  has  been  prosecuted  since  1867, 
with  the  result  that  danger  from  them  is 
practically  a  thing  of  the  past.  In  1877_  a 
lateral  canal  around  the  Des  Moines  rapids 
was  completed.  The  canal  is  5  ft,  deeo  and 
200  ft,  wide,  with  three  locks.  Originally  the 
larger  boats  were  unable  to  go  farther  up- 
stream at  time  of  low  water  than  La  Crosse 
or  Winona.  Since  1878  the  systematic  im- 
provement of  the  river  has  been  carried  on 
The  project  adopted  in  1878  contemnlated  the 
securing  of  a  channel  at  least  4^2  ft,  deep  as 
far  up  as  St,  Paid  bv  contracting  the  channel 
with  wing  dams,  closinQ-  of  side  channels, 
revetting  banks,  etc.  The  work  has  been 
quite  successful,  although  not  yet  completed, 
large  boats  being  now  .able  to  proceed  to  St. 
Paul  at  very  low  stages  of  the  river.  The 
reservoirs  constructed  at  the  head  waters  of 
the  river  increase  the  low  water  depths  at  St, 
Paul  on  the  average  about  14  ins.  during  the 
low  water  season  of  90  days.  The  effect  of 
tlie  reservoirs  disappears  at  Lake  Pepin,  51 
miles  below  St.  Paul, 

In  1907  a  project  was  adopted  which  looks 
10  the  obtaining  of  a  least  depth  of  6  ft. 
throughout  this  section  of  the  Mississippi. 
This  is  to  be  done  by  methods  similar  to 
those  alreadv  followed  with  success,  the  gen- 
eral idea  being  that  a  further  narrowine  of 
channels  will  increase  the  depth  still  more. 
The  oroject  includes  also  a  lateral  canal 
around  the  Rock  Island  ranids.  and  a  certain 
amount  of  anxiliarv  dredpine  The  estimate 
of  cost  of  this  proiect  is  $20,000  000.  The  act 
of  1910  provides  that  the  work  shall  be  so 
conducted  as  to  complete  it  within  12  years. 
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The  Middle  ilississippi.—The  Mississippi 
River  between  the  mouths  of  the  Missouri 
and  Ohio  rivers  originally  had  a  channel  depth 
of  only  3%  to  4  ft.  at  low  water.  The  portion 
between  St.  Louis  and  Cairo,  a  distance  by 
river  of  182  miles,  is  characteristic  of  a  river 
with  shifting  bed  and  caving  banks,  and  in 
this  respect  differs  greatly  from  that  portion 
of  the  Mississippi  River  above  the  mouth  of 
the  Missouri.  In  fact  the  conditions  as  to 
stability  of  bed  are  like  those  of  the  Missouri. 

In  1881  a  systematic  improvement  of  this 
portion  of  the  river  was  commenced  with  a 
view  to  obtaining  a  least  depth  of  8  ft.  under 
a  project  which  contemplated  the  confining  of 
the  channel  to  a  width  of  2.500  ft.  at  bank  full 
stage  by  closing  side  channels  and  causing 
the  building  out  of  new  banks  by  permealile 
dikes  so  constructed  as  to  cause  a  deposit  of 
material  by  slackening  the  water  currents,  and 
the  revetting  of  old  and  new  banks  wherever 
necessary.  Since  the  date  of  the  adoption  of 
this  project,  it  has  been  extended  to  include 
dredging,  and  in  recent  years  the  annual  ap- 
propriation has  been  little  more  than  enough 
to  provide  for  the  dredging  necessary 
to  keep  open  a  channel  during  times 
of  low  water.  This  dredging  has  been 
done  so  effectively  that  for  several  years 
a  channel  with  an  8-ft.  depth  has  been  main- 
tained between  St.  Louis  and  Cairo  through- 
out the  navigation  season  with  only  occasional 
interruptions  of  a  day  or  two.  However.^  the 
channels  are  constantly  shifting  in  position 
and  until  the  complete  regularization  eontem- 
nlated  by  the  present  project  is  completed,  the 
improvement  can  not  be  considered  as  satis- 
factory. .'Mthough  much  remains  to  be  done 
to  complete  the  project,  much  has  already 
been  accomnlished.  Seventy-one  miles  of 
"banks  have  ben  protected  by  hurdles  and  fiO 
miles  have  been  protected  by  revetment.  This 
work  has  materially  decreased  the  amount  of 
liar  making  material  which  comes  from  cav- 
ing banks.  While  between  1870-1880  an 
average  amount  of  (54,000,000  cubic  yards  of 
-earth "fell  into  the  river  from  caving  banks 
annuallv  between  St.  Louis  and  Cairo,  the 
averace'  amount  for  the  vears  1800-1007  was 
40,500,000.  the  decrease  being  due  to  the  revet- 
ment work  done  between  1881  and  1005  The 
act  of  1010  appropriates  $500,000  for  continu- 
ing the  improvement  of  this  portion  of  the 
IVTississippi  along  the  lines  of  the  present  proj- 
ect, and  adopts  the  policv  of  completing  the 
improvement  within  a  period  of  twelve  years. 

The  Lower  Mississifpi.—Thc  Mississippi 
River  Commission  has  been  in  immediate 
charge  of  the  improvement  of  the  Mississippi 
between  the  mouth  of  the  Ohio  and  the  head 
of  the  passes,  and  the  surveying  and  gaging 
■of  the  river  throughout  its  length.  The  com- 
mission was  organized  in  1870,  pursuant  to 
congressional  action.  It  is  composed  of  three 
officers  of  the  corps  of  en.gineers  and  four 
civilians,  with  an  additional  engineer  officer 
as  secretary  to  the  commission.  The  act  cre- 
ating the  commission  directed  it  to  mature 
plans  for  preventing  destructive  floods  as 
well  as  for  facilitating  navigation.  The  origi- 
nal project  of  the  commission,  which  was 
adopted  bv  Congress  in  1881,  provided  for 
narrowing  the  low  water  channel  to  about 
3,0(10  ft.  by  dikes,  the  revetment  of  caving 
hanks,  and  the  construction  of  levees  to  con- 
fine the  flood  waters  within  the  river  bed. 
Later  acts  of  Congress  authorized  the  use  of 
hvdraulic  dredges  to  obtain  a  channel  0  ft. 
d'een  and  250  ft.  wide,  and  authorized  the 
bi'ilding  of  levees  above  the  mouth  of  the 
Ohio  as  far  up  as  Cape  Girardeau. 

The  Mississippi  below  the  mouth  of  the 
Ohio  flows  through  a  thick  alluvial  bed  and  is 
similar  in  characteristics  to  the  portion  above 
Cairo.  However,  all  features  are  on  a  grand- 
<>r  scale.  The  difiicnlties  of  navigation  are 
due  to  the  changing  and  shallow  channels 
caused  bv  the  shifting  of  the  bed  of  the  river 
and  the  caving  of  the  banks.  The  amount  of 
caving  is  verv  great.  .\t  one  place  it  has 
amounted  to  a  cutting  of  the  bank  back  for 
.500  ft.  in  three  months  and  at  another  to  a 
'■utting  of  1%  miles  within  ten  years.  The 
depths  of  erosion  sometimes  is  as  much  as 
from  30  to  140  ft,  below  low  water  level  in 
-the  portion  of  the  river  now  under  considera- 


tion. Measurements  made  in  1892  indicated 
that  about  100,000  cu.  yds.  per  mile  annually 
fell  mto  the  river  from  caving  banks  between 
Cairo  and  Donaldsonville,  La.,  while  measure- 
ments made  in  19U8  showed  that  between 
Cairo  and  Red  River  there  were  749  miles  of 
caving  banks  along  a  channel  790  miles  long. 
Until  the  caving  of  banks  is  stopped  there  can 
be  no  permanent  improvement  of  the  naviga- 
ble condition  of  the  river,  and  until  the  banks 
are  securely  held  in  position  proper  terminal 
facilities  can  not  be  established. 

Much  revetment  work  has  been  done  in  the 
past,  but  at  present  the  work  of  this  nature  is 
mainly  for  the  revetment  of  places  where  im- 
portant levees  or  harbors  are  threatened.  The 
revetment  generally  used  consists  of  continu- 
ous submerged  mattresses,  with  riprap  bank 
protection  above  low  water. 

The  levees  along  the  river  have  been  built 
by  private  property  owners  by  the  states  and 
by  the  federal  government.  In  the  floods  of 
1882-1884,  before  work  was  done  by  the  Mis- 
sissippi River  Commission,  the  overflowed 
.nrea  was  about  29,740  square  miles,  while  in 
1003  it  was  only  6,820  square  miles,  the  dif- 
ference being  due  to  the  levees  built  in  the 
meantime.  The  system  now  includes  1,486 
miles  of  levees.  These  levees  held  the  floods 
of  1007  and  1008  so  that  the  territory  over- 
flowed was  of  insignificant  area. 

The  ten  hydraulic  dredges  used  in  the  river 
below  Cairo  are  now  depended  upon  to  keep 
open  the  9-ft.  channel  and  they  have  done  so 
during  recent  years,  except  for  very  short 
periods. 

For  the  Mississippi  River  below  Cairo  the 
act  of  1010  appropriates  $2,000,000  and  pro- 
vides for  a  continuance  of  the  work  already 
be.gun  with  a  view  to  securing  a  permanent 
channel  0  ft.  deep  within  a  period  of  twenty 
years.  In  addition  to  the  amount  mentioned 
the  sundry  civil  act  of  1010  carries  an  appro- 
priation of  $2,000,000  previouslv  authorized, 
making  a  total  of  $4,000,000  available  for  the 
Mississippi  River  Commission  work. 

The  Cumberland  River. — The  Cumberland 
River  is  navigable  for  light  draft  steamboats 
about  half  of  each  year  as  far  up  as  Burnside. 
Ky.,  518  miies  above  the  mouth  of  the  river, 
and  32(1  miles  above  Nashville.  The  river  has 
been  improved  by  the  removal  of  snags,  gravel 
bars  and  rock  ledges,  by  the  confining  of  the 
low  water  channel  to  proper  limits  by  means 
of  wing  dams,  training  walls,  etc.,  and  by  the 
construction  of  locks  and  dams.  Two  locks 
and  dams  have  been  built  below  Nashville, 
Lock  A  located  41  miles  and  Lock  No.  1  two 
miles  below  that  city.  The  former  drowned 
out  a  very  obstructive  shoal  and  lengthened 
the  period  of  useful  navigation  below  Nash- 
ville by  about  two  or  three  months  per  year. 
.Above  Nashville  there  have  been  completed 
locks  and  dams  Nos.  2,  3,  4,  and  5.  Nos.  6  and 
7  will  be  completed  in  the  near  future  and  will 
carry  a  6-ft,  depth  to  Carthage.  116  miles 
above  Nashville,  the  eight  dams  providing  a 
least  navigable  depth  of  6  ft,  over  about  157 
miles  of  the  river.  However,  this  continuous- 
ly navigable  portion  is  separated  from  the 
(Ohio  River  by  a  portion  about  150  miles  long 
in  which  for  about  four  months  of  each  year 
it  is  impracticable  to  carry  on  a  profitable 
navigation.  A  project  for  the  canalization  of 
the  greater  part  of  the  distance  between  Lock 
\  and  the  mouth  of  the  river  was  adopted  by 
the  recent  river  and  harbor  act.  Five  locks 
and  dams,  known  as  Locks  B,  C,  D,  F.  and 
F..  are  to  lie  built  below  Lock  .\  at  a  cost  es- 
timated at  $3,066,122.  These  dams  are  to  be 
of  the  fixed  type  and  will  be  of  timber  cribs 
with  concrete  tops.  The  locks  will  be  -52  ft. 
wide  bv  28P  ft.  in  available  len.gth  with  6-ft. 
depth  on  the  sills,  thus  providing  for  four 
standard  coal  liarges  at  one  lockage.  The 
average  lift  of  the  dams  will  be  12  ft.  The 
portion  of  the  river,  about  50  miles  in  length, 
below  the  lowest  proiectcd  lock  will  be  im- 
prnved  bv  dredging  a  6-ft.  channel  150  ft. 
wide  through  the  obstructive  bars  at  a  cost 
estimated  at  $08,760.  The  funds  appropriated 
and  authorized  bv  the  1010  act  amount  to 
$663,000,  which  will  be  applied  to  purchase  of 
land  required  for  Locks  B.  C.  D,  E,  and  F, 
toward  the  construction  of  Locks  B  and  C. 


Puget  Sound-Lake  Washington  Waterway. 
— The  1010  act  makes  provision  for  substan- 
tial progress  in  the  construction  of  the  Puget 
Sound-Lake  Washington  Waterway.  This  im- 
provement has  been  under  consideration  for 
many  years  and  several  surveys  have  been 
made  of  the  route  of  the  waterway.  How- 
ever, because  of  lack  of  funds,  not  much  prog- 
ress has  been  made.  Lake  Union  lies  about  4 
miles  east  of  Puget  Sound  and  within  the 
limits  of  the  city  of  Seattle,  while  Lake 
Washington  lies  east  of  Lake  Union  and 
separated  from  it  by  a  strip  of  land  about 
2,0(10  ft.  wide.  \  channel  at  least  10  ft.  deep 
has  been  excavated  by  the  government  from 
Puget  Sound  for  a  distance  of  about  2  miles 
to  the  Ballard  bridges  at  the  head  of  Salmon 
Bay,  withm  2  miles  of  Lake  LTnion.  How- 
ever, neither  Lake  Union  nor  Lake  Washing- 
ton IS  at  present  connected  with  Puget  Sound 
by  any  navigable  waterway. 

Lake  Union  has  a  depth  of  at  least  40  ft. 
over  an  area  of  about  500  acres,  while  Lake 
Washington  is  about  10  miles  long  by  2  miles 
wide.  The  new  project  contemplates  the  ex- 
cavation of  a  channel  across  the  neck  of  land 
separating  the  lakes  and  the  lowering  of 
Lake  Washington  to  the  level  of  Lake  Union ; 
the  excavation  of  a  canal  25  ft.  deep  by  75  ft. 
bottom  width  from  Lake  Union  \n  the  west- 
ern end  of  Salmon  Bay.  where  will  be  located 
a  double  lock  to  form  the  connection  between 
the  lake  and  sound  levels;  and  enlargement 
of  the  channel  leading  from  the  lock  site  to 
Puget  Sound.  The  lock  chamber  will  be  80 
ft.  wide  by  825  ft.  long  with  a  depth  on  the 
sills  of  25  ft.  at  extreme  low  tide.  Along- 
si<le  the  large  lock  a  smaller  one.  30  ft.  by  1.50 
ft.,  with  16  ft.  on  the  sills,  will  be  built.  '  The 
plans  contemplate  also  the  construction  along- 
side of  the  locks  of  a  power  plant  and  works 
to  regulate  the  level  of  the  lakes.  The  power 
plant  will  furnish  about  1.000  h.  p.  in  addition 
to  the  amount  needed  by  the  government,  and 
it  is  the  intention  that  the  plant  will  be  leased 
by  the  .government,  thus  being  a  source  of 
continuous  revenue.  The  work  will  result  in 
the  formation  of  a  single  fresh  water  harbor 
with  a  shore  line  about  100  miles  in  length. 
\t  present  Elliott  Bay,  an  arm  of  Puget 
Sound,  is  used  as  the  harbor  of  Seattle.  The 
new  harbor  will  possess  certain  advantages 
o\er  the  present  one,  among  them  being  the 
absence  of  salt  water  and  marine  life,  the 
greater  ease  of  wharf  construction  due  to  less 
depth  of  water,  the  absence  of  tidal  oscilla- 
tion, and  the  greater  wharfage  space  available. 
The_  projected  work  is  estimated  to  cost 
$3,554,0.32.  A  local  assessment  district  has 
been  formed  to  cooperate  with  the  Ignited 
States  in  this  work,  and  the  work  to  be  done 
by  the  United  States  will  include  onlv  the 
construction  of  the  lock  and  accessory  struc- 
tures and  the  enlargement  of  the  channel  be- 
tween it  and  Puget  Sound,  the  limit  of  cost  of 
the  .government  work  being  $2,275,000 


Formulas    for    Determining    Approxi- 
mate   Cost    for    Large    Riveted 
Steel  and  Cast  Iron  Pipes.* 

.\t  present  market  prices  of  labor  and  ma- 
terials, contractors  bid  about  4  cts.  per  pound 
for  soft  steel  riveted  pipe,  including  bitumi- 
nous coating,  moderate  transportation,  and 
jointing  in  the  trench.  Under  the  same  con- 
ditions cast  iron  pipe  would  cost  about  1.3  cts. 
per  pound,  plus  the  cost  of  placing  and  joint- 
ing. Owin.g  to  its  greater  roughness  of  sur- 
face, it  is  found  that  the  riveted  pipe  should 
have  a  diameter  about  8  per  cent  larger  than 
that  of  the  cast  iron  pipe  to  give  the  same  dis- 
charge on  the  given  hydraulic  grade.  The  in- 
ternal water  pressure  determines  largely  the 
thickness  of  the  metal,  as  it  brin.gs  the  tensile 
strength  thereof  into  action.  The  physical 
tests  of  soft  steel  and  good  cast  iron  show 
that  these  materials  have  ultimate  tensile 
strengthsof  about  60,000  lbs.  and  16,.5001bs.  per 
sq.  in.,  respectively,  thus  giving  a  ratio  of  3.6 
to  1.0,  but  general  experience  has  established 
the    practice    of    allowing    the    stress    in    the 

•I3xtract  from  a  paper  by  *EmiI  Kuichling  be- 
fore the  New  England  Water-Works  Associa- 
tion. 
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metal,  duo  to  the  water  pressure,  to  be  only 
one-titth  of  the  figures  mentioned. 

It  has  also  been  learned  that  the  normal 
pressure  in  a  pipe  is  considerably  increased 
for  short  periods  of  time  when  ilie  motion  of 
the  water  is  rapidly  stopped  by  the  closing  of 
a  main  valve  in  the  line.  The  magnitude  of 
this  increase  is  difhcult  to  determine,  as  it  de- 
pends greatly  on  the  time  taken  to  close  the 
valve.  From  such  observations  on  large  coii- 
duits  as  have  come  to  the  writer's  notice,  this 
increase  is  about  one-half  of  the  static  pres- 
sure at  the  point  under  consideration ;  hence 
in  computing  the  thickness  of  the  pipe,  at 
least  l.."i  times  the  static  pressure  should  be 
used  in  the  formula.  Furthermore,  to  com- 
pensate for  unavoidable  differences  in  thick- 
ness of  shell  and  strength  of  metal,  as  well  as 
to  allow  for  a  gradual  reduction  of  thickness 
by  corrosion,  a  certain  arbitrary  addition  is 
usually  made,  which  is  about  V*  in.  for  cast 
iron  pipes  and  l/l(i  in.  for  steel  pipes. 

The  formulas  for  the  weights  and  costs  of 
such  pipes  per  linear  foot  are  rather  compli- 
cated, so  that  a  comparison  of  results  is  not 
easily  made.  It  must  also  be  remembered  that 
the  costs  will  vary  from  time  to  time  with  the 
market  prices  of  inaterials.  labor,  and  trans- 
portation. Under  the  conditions  stated  above. 
however,  and  the  further  assumption  that  the 
static  water  pressure  is  10l>  lbs.  per  sq.  in.,  the 
writer  has  deduced  two  simple  formulas  for 
the  approximate  costs  of  large  riveted  steel 
and  cast  iron  pipes,  as  follows : 

(H  For  steel  pipe.  .Vi  =  0Al2b.cP. 

(2)  For  cast  iron  pipe.  y=  ~=  10  -f  (/(0.481.jrf 


iron  pipe,  if  the  investment  of  the  initial  dif- 
ference in  cost  at  compound  interest  yields  a 
sum  at  the  end  of  2b  years  sufticient  to  renew 
the  steel  pipe.  When  the  cost  of  renewal  is 
the  same  as  the  original  cost,  and  the  rate  of 
compound  interest  is  4  per  cent,  fuiancial 
equivalency  will  occur  if  the  initial  difference 
in  cost  is  three-eighths  of  the  original  cost  of 
the  steel  pipe;  and  if  the  interest  be  0  per 
cent,  about  one- fourth  of  the  original  cost  will 
suffice. 

Methods  and  Costs  of  Closing  a  Break 
in  a  River  Bsnk. 

liV    [■■.    V.    I'.MfKKl;.* 

Under  the  plan  of  improving  the  Mississippi 
River  between  the  Oliio  and  Missouri  rivers, 
repairs  were  made,  in  August  and  September, 
lOltt,  to  the  bank  protection  at  Sawyer  Rend, 
Mo.  Opposite  the  upstream  end  of  the  work 
and  less  than  one-fourth  of  a  mile  from 
the  riven  bank  a  small  stream,  Maline  Creek, 
runs  parallel  to  the  river  for  about  1%  miles. 
Uetween  the  creek  and  the  protective  work 
the  Ubicago,  Burlinglun  &  Quincy  Ky.  passes 
on  an  embankment  that  has  a  single  opening 
through  it — a  roadway  opposite  the  upstream 
end  of  the  bank  protection. 

The  first  week  in  September  an  overbank 
flood  from  the  creek  poured  down  the  road- 
way and  over  the  river  bank,  forming  a  large 
serrated  pocket,  normal  to  the  bank  and  0(10 
ft.  long;  the  opening,  through  the  river  bank, 
was  1-5  ft.  deep  and  100  ft.  wide.  The  mouth 
of  the  pocket  exposed  -j't  ft.  of  the  upstream 


Working  days  were  of  8  hours  each,  and 
no  time  was  lost  on  account  of  accidents  or 
rain.  One  day  was  used  for  building  and 
one  day  for  weighting  tlie  mattress  with 
stone. 


Figs.    1    and    2 — Views    Showing    Break    in  River  Bank  and   IVtethod   of  Making   Repairs. 

— 0.851);  in  wliich  y  is  the  cost  of  the  pipe  in  end    of    piling,    used    in    the    f;ill    of     1S)0."j     to 

cents   per   linear    foot    exclusive   of   trenchuig.  close   a   similar   pocket    at   this   locality    ( Eng. 

and  d  is  the  nominal  diameter  of  the  pipe  in  Contg.,   Nov.   6,   1907).     Fig.    1.     As   this   old 

inches.     The  value  of   d  to  be   used  in  these  piling  was  sound  and  as  neither  piles  nor  pile 

expressions   is  that  of  the   cast  iron  pipe,  al-  driver    were    readily    available,    material     on 

though  the  actual  diameter  of  the  steel  pipe  is  hand  was  used  to  make  repairs. 

8   per   cent   larger.      It    should   also   be   noted  A    barge    each    of    stone    and    brush     was 

that  the  expressions  apply  to  diameters  rang-  moored    opposite    the    mouth    of    the    pocket, 

ing   from  "2   to  U   ft.   and  the   aforesaid   pres-  and    stage   planks    were   placed,    for   runways, 

sure.                                  '  froiu   each   barge  to  the   scene   of   operations. 

These    formulas    indicate    that    the    cost    of  Brusli    (^Vi    to   .3%    ins.    at    the   butt   and    2'> 

steel  pipe  is  less  than  that   of  cast   iron   pipe  to   30   ft.   in   length)    was   carried  by   hand   tn 

for   all   diameters,   and  that   the   difference   in  the  work,  an  average  distance  of  150  ft.  Stone, 

cost  in  cents  per  linear  foot  can  be  expressed  one  man  size,  was  wheeled  in  barrows  about 

\yy    y,   —   y,    ^    19    -f-    rf  (U.072rf   —   0.851).  -the  same  distance  that  the  brush  was  carried. 

.Applying    this    to    the    case    of    tlie    Roches-  With    the    lirush    a   jumbo    mattress,    between 

ter   conduit,   where   d   was   8(i   ins.,   we   have:  (i  and  7  ft.  in  height  and  between  40  and  50  ft. 

y,   —    y,    =    81.7    cts.    per    foot,    whereas    the  in  width,  was  constructed  on  a  line  with   the 

actual  difference  was  in  the  vicinity  of  50  cts..  old    work   of    1905. 

with  rather  light  cast  iron  pipe.  With  more  As  far  as  the  old  piling  extended,  the  mat- 
conservative  thicknesses  for  the  latter  and  tress  was  securely  fastened  to  it  by  wire 
due  allowance  for  overweight  and  loss  by  cables  and  lightly  weighted  with  stone,  be- 
breakage  it  is  probable  thai  the  difference  yond  the  piling  the  mattress  was  heavily 
would  have  been  at  least  (in  cts.  per  foot.  Tlie  weighted  with  stone.  .At  each  end  of  the 
circumstances  in  this  case,  however,  were  of  work,  to  prevent  scour,  a  wing  mattress  was 
unus.ual  character,  as  the  lowest  bidder  de-  built  against  tlic  bank  and  loaded  with  stone, 
clined  to  enter  into  contract,  and  the  work  The  cost  of  the  work  was  as  follows : 
was  subsequently  awarded  to  and  performed  Materials: 
by   the    next    lowest   bidder    at    a    considerably           Nails    , $     .j.i'O 

larger  cost  to  the  city.  S^ilh.' 20  Vdsrat' s^ioii;:;:::;:::;;: i! ! i!  41:00 

.V-  —  y<  stone,  2^7  cu.  vds.  at  $0.70 1G5.90 

It  will  l,e  noticed  th.at  the   ra„o  -—  can-  _^^^^^    ---- 

not    be   expressed    in    simple    terms,    and    it    is       Siw.Hes:^_^^^ -^^^^^ 

also   evident    that   the   life   of    a    steel   pipe    is  Labor: 

<lill  invested   with   much   uncertaintv  ;  hence   it  l  foreman  2  days  at  $7:,. on  per  month..  J     ,').00 

i=    „r,t    nr-,,-ii,-al,l,-    tn    drnw    a    oene'r.il    conclu-  1  foreman  2  days  at  $00.00  per  month. .       4.00 

IS    not    praetRaDH    to    aiau    a   gdierai    coneiu  4  boatmen  2  davs  at  $35.00  per  month. .       4.67 

sioii   with    respect    to   the   economic   advantage  40  laborers  2  days  at  $1.28  per  day 102.40 

of  such  a  conduit.     If  we  assume  the  life  of  IrTfiO- 

steel  and  cast  iron  pipes  at  25  and  50  years  re-  Grand  Vota'l ■.'.■.■.■.'.■..■  '.l '.'.'.'.'.'. '.'.'.'.'.  '.312.^1 

spectixely,   it   will   at   once  follow   that  a   steel ' 

pipe   will   be   equivalent  economically  to  a  cast  •Kngineer  Office.  U.  S.   A.,  St.  Louis.   Mo. 


LETTERS    TO    THE    EDITOR. 
Reasons  for   Using  a   Dry   Mixture   in 
Concrete  Curb  and  Walk  Con- 
struction. 

Siis:  .-Viisweiins  II.  .\I.  I ImluiKais  .|ueslions 
as  l<i  wh^  u  wit  mix  tlioroiighly  spaded  would 
not  1)1-  lietter  for  curbs  and  sidewalks  than  the 
usual  method  of  mixing  dry  with  a  surface  coat 
of  morlar.  I  would  say  that  the  principal  rea- 
son is  on  aeeount  of  the  much  less  cost  of  forms 
lor  a  dry  mix.  The  forms  for  a  dry  mix  do 
not  liave  to  be  watertight  and  may  be  removed 
in  much  less  time  than  the  forms  for  a  wet  mix. 

The  coating  of  mortar  on  the  surface  also 
priseiits  a  more  uniform  wearing  surface  than 
wuiihl  he  tlie  case  if  the  larger  pieces  were  near 
ilie  surface.  It  is  also  desirable  to  use  lime- 
stone screenings  or  some  coarse  and  hard  aggre- 
gate for  the  surface  mortar.  This  may  be 
roughened  to  present  a  foothold  on  steep  grades. 

liK-iilentally  the  dry  mixed  concrete  is  strongei- 
Mkim    the    wit   mixed,   esperialiy  at   lirsl. 
Yours  truly. 

X.    F.    Hopl^iiis. 

Ill  islmrg.  Fa..  Jan.  !i,   1:111. 


The    Silting   of    Reservoirs. 

Sirs:  Referring  to  Mr.  D'Rohan's  article  on 
silting  of  reservoirs,  page  36,  of  your  issue  of 
.Ian.  U,  1911:  It  is  impossible  to  remove  sedi- 
ment by  sluicing  except  within  a  limited  area 
ad.i.icent  to  the  sluice  gates.  In  large  reser- 
voirs, the  greater  part  of  the  silt  is  dropped 
rntirely  beyond  any  possible  effect  of  sluices. 
If  a  reservoir  of  prevailing  sectional  areas  and 
.-everal  miles  in  length  were  full  and  the  dam 
should  be  instantly  lifted  bodily  out  of  place, 
very  little  of  the  sediment  would  be  removed. 
Iliis  was  demonstiated  by  the  Austin  dam 
which  failed  while  a  great  flood  was  flowing 
over  it.  A  section  of  this  dam  2.50  ft.  long  was 
swfpt  from  the  foundation  and-  the  reservoir 
was  emptied  much  more  quickly  than  possible 
I  y  any  sluice  gates  that  could  be  made  and 
nperated  by  man.  Very  little  of  the  sediment, 
lining  40  per  cent  of  the  original  reservoir  ca- 
pacity,  was  removed. 

The  explanation  is  simple  and  fundamental. 
The  scouring  action  of  water  increases  as  the 
square  and  its  carrying  capacity  as  the  6th 
liijwer  of  the  velocity.  The  bulk  of  the  sediment 
(especially  the  heavier  parts)  is  carried  into  the 
reservoir  by  the  flood  stages  of  the  stream  when 
Ihe  velocity  of  inflow  is  a  maximum.  It  is 
MHVer  possible  to  maintain  that  velocity  of  flow 
llirough  the  enlarged  area  of  the  reservoir  and 
the  silt  is  inexorably  dropped.  For  the  same 
reason   it   can   never   be  picked   up  again. 

The  great  storage  reservoirs  of  the  arid  West 
supplied,  as  they  are,  by  torrential  streams  car- 
lying  exceptionally  large  quantities  of  sediment 
will  inevitably  fill  with  mud  and,  in  all  prob- 
ability, will  remain  so  filled.  .-V  solution  for  the 
silt  problem  is  yet  to  be  found. 
Yours   truly, 

J.  L.  Campbell. 
IM   Paso,   Ttx..   Jan.   11,   1911. 


English  Methods  of  Tunneling. 

Sirs:  1  was  mueli  intert-sltd  in  the  articles 
on  Ti'nneling  in  F.ngineering-Contraeting  for 
Jan.  t.  and  a  few  further  notes  on  English 
luelhods  and  reasons  for  their  existence  may 
i)(  rliaps   be   interesting. 

I  gather  from  various  articles  that  I  have  read 
on  Ihis  side,  that  the  impression  exists  that 
Knglish  engineers  construct  their  tunnels  the 
wa>  they  do  because  they  believe  their  method 
superior  to  the  American,  whereas  it  is  really 
force  of  circumstances  alone  that  is  the  cause. 

Ii.  the  tirst  place  the  most  important  factor 
In  deciding  the  methods  in  use  in  England  Is 
thai  in  ll'.l  per  etnt  of  eases  there  is  an  absolute 
necessity  for  heavy  timbering  to  carry  the 
ground,  hence  slow  progress  from  any  one  work- 
ing   face.      In    my    experience    of    tunnel    work 
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since  189S  in  England,  in  only  one  instance  have 
I  knoiiVn  of  railway  tunnel  work  being  done 
there,  where  timbering  could  be  done  without, 
and  that  was  through  a  red  sandstone  of  a  very 
tough  nature.  •  The  rest  of  the  tunnels  I  have 
worked  in  or  heard  of  being  built  during  that 
period,  were  through  shale  or  softer  material. 

There  can  be  no  question  of  economy  as  com- 
pared with  the  American  method  where  the 
natural  conditions  allow  of  choice,  as  all  who 
have  anv  great  experience  know  that  where  very 
little  or  no  timbering  at  all  is  necessary  the 
American  top  heading  and  bench  method  is  an 
,  :i^v  first  both  in  economy  and  speed. 

Owing  to  the  necessity  of  this  heavy  timbering 
the  brick  work  lining  being  generally  so  thick. 
a  progress  in  England  of  one  length  a  week  ot 
K  ft  excavated  and  bricked  up,  from  any  one 
face  is  extremely  good  progress,  thus  the  neces- 
sit>  arises  of  evolving  a  scheme  to  attack  the 
work  at  more  points  than  would  be  given  at 
either  end,  and  this  is  done  by  adopting  one  ot 
two  methods.  . 

(A)  By  driving  a  bottom  heading  and  rushmg 
this  ahead  as  rapidly  as  possible,  and,  when  the 
distance  driven  ahead  warrants  this,  wideiimg 
out  to  full  section,  thus  having  two  other  work- 
ing faces,  and  so  continuing  thus  until  the 
bottom  heading  is  completely  through.  The  whole 
length  of  tunnel  is  thus  split  up  into  a  number 
of  workmg  facs.  the  aim  being  to  so  space 
these  working  faces  or  -'breakups''  as  they  are 
called,  that  all  sections  are  completed  as  nearly 
as  possible  at  an  equal  date. 

This  bottom  heading  is  also  dnven  large 
enough,  generally  12  ft.  x  10  ft.,  to  take  a  type  of 
locomotive  and  wagons  generally  used  on  this 
class  of  work,  the  wagons  having  a  capacity  of 
from  3  to  5  cu.  yds. 

(B)  Method  B  is  to  sink  shafts  equidistant 
from  each  other,  from  the  surface  to  tunnel 
level  when  circumstances  permit,  and  from 
these  shafts  work  one  face  each  way,  and  here 
it  is  that  English  practice  coincides  with  the 
\merican.  no  bottom  heading  being  driven,  only 
a  top  heading,  and  the  tunnel  widened  out  to 
full  section  and  bricked  up  (section  by  section). 
This,  of  course,  is  where  the  practice  differs, 
but  this  is  only  from  necessity,  not  by  an\ 
means    from    choice. 

Here  I  must  differ  from  the  "general  under- 
standing- that  the  American  method  is  both 
cheaper  and  safer;  cheaper  it  undoubtedly  is, 
>=afer  it  is  not.  T  would  rather  say  "safe  enough 
under  the  conditions  to  be  met  with  here  "I 
, .,11  sav  from  experience  that  in  only  one  of  the 
tunnels  in  which  I  have  been  employed  would 
the  American  method  of  timbering  whole  sec- 
tions of  tunnel  and  going  ahead  again  with  the 
excavation,  have  been  either  safe  or  practicable. 

The  system  of  timbering  followed  in  England 
closelv  resembles  the  English-American  shown 
in  Stauffer's  "Tunneling."  the  "Crown  Bar 
Method,"  and  I  have  seen  crown  bars  used  as 
large  as  3  ft.  in  diameter  to  carry  a  li.-tt. 
length,  but  in  most  cases  2  ft.  or  a  little  over 
meets  all  requirements,  bars  ranging  from  this 
size  in  the  crown  down  to  10  ins.  about  midway 
down  the  side  walls  being  put  in  at  2  ft.  C  ins. 
centers.  In  very  few  cases  are  lengths  of  more 
than  15  ft.  practicable  owing  to  the  size  ot 
timber  necessary  to  carry  the  ground,  but  I 
have  known  of  the  length  being  cut  down  to  10 

ft. 

The  cost  in  lumber  is  not  so  high  by  com- 
parison as  one  might  be  led  to  think,  a  set  of 
bars  props,  stretchers,  etc.,  cut  for  a  face,  will 
in  a  great  measure  see  that  face  through,  with 
the  exception  of  poling  boards,  which  may  be 
bricked  in  and  replaced,  and  an  occasional  bar 
that  is  broken  by  weight  of  the  ground,  and  the 
whole  timbering  Is  carried  out  so  systematically 
that  all  props,  etc.,  come  into  their  own  place 
in   each  succeeding  length. 

Perhaps  these  few-  remarks  will  show  the 
"why  and  wherefore"  of  English  procedure,  a 
difference  to  the  American  practice  due  not  to 
any  mistaken  idea  as  to  superiority  or  economy, 
but  to  the  natural  obstacles  to  be  overcome, 
and  is  up  to  now  the  only  practical  method  yet 
e\olved  to  meet  the  conditions. 

These  remarks  do  not  apply,  of  course,  to  tube 
tunneling  as  practiced  in  London,  the  English 
practice  in  this  class  of  work  being  similar  to 
tliat  in   New  York. 


As  regards  the  hiteresting  article  on  tunnel 
work  in  the  Alps,  it  seems  to  me  that  had  the 
engineers  followed  more  clo.sely  the  English 
method  constructing  those  portions  where  the 
rock  pressure  was  great,  less  troubb'  would 
have  been  caused. 

It  is  common  knowledge  amongst  tunnel  men' 
that  where  the  strata  h.ave  been  allowed  to 
move  through  inefficient  timbering  in  any  par- 
ticular length,  the  succeeding  lengths  or  sec- 
tions are  heavier  both  on  the  timbering  and 
lining  than  they  otherwise  would  be,  and  had 
the  lining  of  "Karawanken"  been  completed 
invert  and  all  clear  to  the  excavation,  it  would 
have  been  better.  I  note  the  writer  slates  that 
the  ground  was  open  on  an  average  two  months, 
excluding  the  invert,  which  was  open  from  It* 
to  20  months,  and  further,  that  the  upward 
movement  of  the  walls  generally  stopped  when 
the  arch  was  completed.  Judging  by  this,  it 
seems  reasonable  to  me  to  suppose  that  had 
the  invert  been  placed  at  the  same  time  as  walls 
and  arch,  there  would  have  been  little  trouble 
from  the  lloor  rising  whilst  excavating  succeed- 
ing rings. 

'I'l.'urs   lrul,v. 

JOHN   T.    MARSH, 
A.  Q.  S.  W.   R.  <;. 

Conier-of-the-Hi-uih,    1'.    y.,    Canada,   Jan.    1-, 
1911. 

The    Calculation   of    Plates    Supported 
by  Four  Columns. 

Sirs;  In  \tuir  issue  nf  Dei-.  2N.  ]!illl.  p.  Otiil, 
the  hrsi  ti.u-iuul.-i  in  the  second  cohnim  sliouhl 
read: 

1      d^TTp    d             1 
eti-. 


2        i        w  -.l 

On  page  ."iTl,   the  last   formula    in   thr  same  ar- 
ticle   should   read: 

pd-'  d         ::pd- 

i etc. 

4      2  S 

Till-    result    of    this    lallrr    eiination    sliould    In 
pd'-  pd-- 


md    th.'   momi-iit   followiny 
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\*i-r.\     ti-ul,\     \-ours, 

C.    B.    MITCHELLA. 
.-Vkroii.   1 1  .  Jan.    17,   liill. 

The  Failure  of  the  Center  for  the  Spo- 
kane  Concrete   Arch. 

Sirs:  It  has  been  some  time  since  the  failure 
of  the  arch  centering  for  the  main  arch  of  tlie 
Spokane  bridge,  an  arch  which,  as  designed, 
'will  be  of  2.S1  ft.  span.  In  the  meantime  1  have 
been  hoidng  to  set-  a  report  on  the  failure.  Iiut 
if  an>-  has  been  given  it  has  not  i-oiue  to  my 
attention.  The  biidge  was  designed  by  the  city 
engineering'  department  and  I  he  i-onstructiou 
was  also  being  undertaken.  I  believe,  by  the  city 
on  the  day  labor  system.  This  fact  may  or  may 
not  have  been  n-siionsible  for  the  lailuri-  of 
the  arch  ciiitei.  but  I  am  disposed  to  Ijelieve 
that  the  trouble  would  have  been  avoided  if 
the  work  had  been  let  by  contract  to  respon- 
sible parties  with  experience.  The  design  of 
eiiginiering  structures  is  one  problem,  but  the 
construction  of  them  is  distinctly  another  prob- 
lem, and  each,  should  be  undertaken  by  men 
experienced  in  the  different  lines  of  work. 
From  a  plioto,graph  which  I  have  seen  of  the 
arch  centering  and  the  plans  which  have  pre- 
viously been  published,  I  note  that  the  arch 
spans  2S1  ft.  and  rises  11.1  ft.  It  is  G.75  ft.  deep 
by  16  fl.  wide  at  the  crown  and  18.5  ft.  deep  by 
20  ft.  wide  at  the  springing  line.  The  aich 
center  dimensions  have  not  been  published,  but 
the  ijhotograph  shows  it  to  have  been  an  arched 
timber  framework  of  outside  dimensions  slight- 
ly greater  than  those  of  the  concrete  arch.  Tho 
general  lines  of  the  tinil.)er  center  were  \eiy 
similar  to  the  concrete  arch  it  was  intended  to 
supfioil.  The  center  was  mad.-  up  in  voussoir 
shaped  sections  and  each  was  lowered  to  posi- 
tion from  the  existing  steel  bridge  and  suspend- 
ed in  place  by  eables.  When  the  entire  fiame- 
work  was  in  pl.-iee  the  cables  were  taken  off 
and  the  cenleiing.  1 1 '■  I'l-  high  and  2.'.  ft.  wide, 
w-as  left  standing  independent  of  any  support. 
It  was  apparently  le't  guyed  laterally  and  the 
only  support  at  the  shine  ends  was  confined 
to  "the  butt  ends  oi  the  seven  timbers  forming 
ihe    intiadosal    eii'M-    of    the    arch    center,     the 


upper  chord  timbers  not  being  carried  hack  to 
the  ground  beyond.  Any  tendency  of  the  tim- 
ber arch  to  twist,  due  to  wind  pressure,  would 
have  placed  the  arch  timbers  in  stress,  and 
this  was  apparently  not  taken  care  of  in  the 
slightest  degree.  This  is  obvious  because  those 
who  saw  it  say  that  when  the  wind  struck  the 
bridge  the  ai-ch  center  commenced  to  turn 
about  the  upstream  points  of  support,  and  wlien 
onl.v  a  few  feet  out  of  the  \'ertical.  collapsed 
like  a  pile  of  blocks. 

The  manner  in  which  the  center  collapsed  in- 
dicates that  the  timber  center  could  never  have 
been  successfully  loaded  with  conciete  to  form 
the  arch.  In  the  first  place  it  would  lun  e  had 
to  be  loaded  uniformlj-.  or  t)rai'ticall\'  so.  over 
the  entire  arch  at  one  time  in  order  to  ijrevent 
its  collapse  due  to  eccentric  loading.  A  s>'stein 
of  small  concrete  vossoirs  might  have  been 
pouted,  but  so  manj'  of  these  would  have  been 
necessary   that   it   would    have  been   impractical. 

I  make  this  statement,  of  course,  only  as  an 
observer  and  in  the  absence  of  the  necessary 
plans  and  material  to  work  out  the  figures.  To 
the  casual  observer  it  would  seem  that  this 
type  of  center  for  an  arch  would  be  very  eco- 
nomical if  it  were  practical.  I  write,  therefore, 
more  with  the  object  of  callin.a  forth  opinions 
of  those  who  are  in  touch  with  this  class  of 
work  than  with  any  desire  to  condemn  a  thing 
upon  which  I  am  uniilile  to  express  ii  ib-finite 
opinion. 

Yours    truly. 

SUBSCRIBER. 

Chicago.    111..   .Ian.   I'J.   1911. 


PERSONALS. 

Mr.  Bion  J.  Arnold,  well-known  traction  ex- 
l>ert  and  chairman  and  chief  engineer  of  the 
Board  of  Supervising  Engineers  of  Chicago,  has 
been  given  the  honorary  liegree  of  Doctor  of 
Engineerin.i.:   by   the   University   of   Nebraska. 

The  ^Y.  K.  Palmer  Company  Engineers,  717- 
721  Dwight  Building.  Kansas  City.  Mo.,  an- 
nounce the  engagement  of  Mr,  D.  F.  Collins  as; 
business  manager.  Mr.  Collins  assumed  charge- 
of  the  omce  on  Jan.  1.  He  was  formerly  with, 
the  Bell  Telephone  Co. 

The  Bates  &  Rogers  Construction  Co..  civit; 
engineers  and  contractors,  announce  tlie  remov- 
al of  their  offices  froin  the  Ellsworth  building  to- 
Ihe  Old  Colony  building,  84  Van  Buren  street, 
Chicago.  Their  western  office  will  be  located  as. 
formerly  at  213  Lindelle  block.  Spokane.  Wash. 

The  engineering  firm  of  Dodge,  Day  &  Zim- 
merman, of  Philadelpliia.  have  added  to  their  or- 
ganization Mr.  ^Valter  Eoring  Webb  and  Mr. 
James  M.  Kennedy.  Both  are  well  known  in. 
the  engineering  world.  Mr.  Webb  being  the  au- 
thor of  a  number  of  important  engineering  text 
books. 

Mr.  W.  A.  Parker,  Chief  Engineer  of  the  St. 
Joseph  ;s-  Grand  Island  Ry.,  at  St.  Joseph.  Mo., 
has  been  appointed  acting  general  manag^i-  of 
that  line,  succeeding  Mr.  James  Berlingett.  re- 
signed. It  is  stated  on  good  authority  that  Mr. 
Parker  will  continue  permanently  as  Cicneral 
Manager. 

The  Michel-Kurze  Co.,  with  offices  in  the 
Hudson  Terminal  building.  New  York  City,  lias 
been  organized  to  do  photo  retouching  and  il- 
Uistratins  of  mai-hinery  sub.iec(s.  The  business 
will  be  managed  by  Mr.  .\.  Eugene  Michel,  and 
the  art  work  will  he  done  under  the  supervision 
of  Mr.    Win.   F.    Kurze. 

Watson,  Flagg  &  Standifer  Company  an- 
nounces that  it  has  acquired  by  purchase  the 
plant  and  unfinished  contracts  of  the  Pacific 
Coast  Construction  Company  of  Portland,  Ore- 
gon, and  will  conduct  a  railroad  and  general 
eontraeting  business  with  headquarters  at  310 
Wells   Fargo   Building.    Portland.   Oregon. 

Mr.  Francis  Lee  Stuart  has  been  appointed 
chief  engineer  of  the  Baltimore  &  Ohio  R.  R.. 
succeeding  Mr.  A.  W.  Thompson,  recently  ap- 
pointed general  manager  of  that  company,  Mr. 
Stuart  has  been  for  the  past  five  years  chief  en- 
gineer ot  the  Erie   R.   R. 

Mr.  Charles  D.  Miller  has  been  appointed  ter- 
ritorial engineer  of  New  Mexico  by  Governor 
Mills,  and  assumed  the  duties  of  tlie  office  on 
Jan.  1.  Mr.  Miller  is  a  graduate  of  the  New 
Mexico  College  of  Agriculture  and  Mechanic 
Arts,  and  has  had  extended  experience  in  irri- 
gation   engineering. 

Mr.  S.  M.  Savage  has  resigned  as  resident  en- 
gineer in  charge  of  the  barge  canal  work  at 
rtica.  N.  Y..  to  engage  in  the  contracting  busi- 
ness. Mr.  Savage  had  been  connected  with  the 
barge  canal  w-ork  since  1905,  at  Fort  Plain.  Lit- 
tle Falls  and  Utica.  and  during  two  years  of  that 
|)eriod  served  as  secretary  to  the  advisory  board 
of  consulting  engineers. 

Mr.  A.  O.  Anderson,  mining  and  civil  engi- 
ni-er  of  Lake  City.  la.,  has  been  placed  in  charge 
of  the  Iowa  Engineering  Experiment  Station  at 
Ames.  la.  .-V  20.000-lb.  testing  macliine  for  test- 
ing tile,  brick,  sewer  pipe,  conci'ete  beams,  etc.. 
has  recently  been  installed  at  tliis  institution. 
Mr.  Anderson  will  devote  a  limited  amount  of 
ume  to  private  practice  as  an  expert  in  drain- 
age,  municipal  and   mining   litigation. 
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Mr.  Albert  E.  Kastl.  division  engineer  of  the 
New  Yorl<  City  Water  Supply  Commission,  has 
been  appointed  deputv  State  Engineer  of  the 
state  of  New  York  at  a  salary  of  $6,000  per 
year.  He  will  have  charge  of  all  work  on  the 
New  York  slate  barge  canal,  air.  Kastl  was 
graduated  from  the  University  ot  Michigan  in 
18S2  and  has  had  engineering  experience  in 
Chicago.  Denver.  Boston  and  New  York. 

Sir  John  Aird.  head  of  the  contracting  firm 
of  John  Aird  &  Sons,  and  bulkier  ot  the  As- 
suan  dam  across  the  Nile  in  Egypt,  died  at  his 
home  in  London  on  Jan.  6.  Ho  was  born  on 
Dec.  3,  1S33.  He  took  an  active  part  in  public 
affairs,  and  was  a  member  of  Parliament  from 
1SS7  to  1905.  representing  North  I'addington.  In 
recognition  of  his  work,  pai-ticulariy  in  connec- 
tion with  the  Assuan  dam,  he  was  created  a 
baronet  in  IHOI, 

The  Stephens-.UIamson  Mfg.  Co..  ot  Aurora, 
111.,  manufacturers  of  conveying,  elevating, 
screening  and  power  transmission  machinery. 
have  secured  the  services  of  Mr.  G.  H.  Stephens 
as  manager  of  their  eastern  business,  with  of- 
fices at  ,"iO  Church  street.  New  Yolk  City.  Mr, 
E;irl  1>.  Stearns,  formerly  in  charge  of  the 
eastern  business,  will  take  charge  of  the  com- 
pany's I'liiiago  ottice.  located  in  the  First  Na- 
tional  Bank  building  in  that  city. 

Mr.  W.  D.  Hodge,  chief  engineer  ot  the  Den- 
ver. I,aramie  &  Northwestern  R.  R..  was  made 
general  superintendent  of  that  road  on  Jan.  1 
succeeding  Mr.  D.  L.  Hutchins.  resigned,  Mr. 
Hodge  v.ill  continue  to  perform  the  duties  of 
chief  engineer.  Before  coming  to  tlie  Denver, 
Laramie  &  Northwestern,  about  a  year  ago,  he 
had  an  extensive  experience  as  roadmaster  and 
superintendent  on  various  roads,  and  was  for 
three  years  prominently  connected  with  the  re- 
construction work  of  the  Chicago  &  Northwest- 
ern Ry. 

Mr.  Charles  Hill  Morgan,  a  prominent  me- 
chanical engineer  and  official  of  the  United 
States  Steel  Corporation,  died  at  his  iiome  in 
Worcester,  Mass..  Jan.  10.  He  was  born  in 
Rochester.  N.  Y.,  in  1S31.  and  has  been  in  the 
steel  business  since  he  was  12  years  of  age.  He 
was  a  past-president  of  the  American  Society 
of  Mechanical  Engineers,  a  member  of  the 
American  Institute  of  Mining  Engineers  and  of 
the  Iron  and  Steel  Institute  of  Great  Britam, 
and  an  honorary  member  of  the  Society  des 
Ingenieurs  Civils  de  France. 

The  British  government  has  retained  Prof. 
Dugald  C.  Jackson,  of  the  Massachusetts  Insti- 
tute of  Technology,  president  of  the  American 
Institute  of  Electrical  Engineers,  and  senior 
member  of  the  firm  of  D.  C.  &  Wm.  B.  Jackson, 
of  Boston  and  Chicago,  as  an  expert  adviser  in 
the  matter  of  the  valuation  of  the  plant  of  the 
National  Telephone  Company,  which  the  British 
government  is  to  purcliase  at  the  end  of  this 
calendar  year.  Prof.  Jackson  sailed  for  England 
by  the  Lusitania  this  week  for  a  preliminary 
conference  with  the  postofflce  officials. 

Mr.  Louis  C.  Kelsey,  civil  and  hydraulic  engi- 
neer. Salt  Lake  City,  Utah,  has  opened  an  of- 
fice in  Portland.  Ore.  He  will  engage  in  prac- 
tice as  a  consulting  engineer,  and  will  give 
special  attention  to  the  design  and  construction 
of  waterworks  systems,  hydro-electric  plants, 
irrigation,  sewers  and  sewage  disposal  systems, 
and  pavements.  He  has  been  engaged  to  de- 
sign and  supervise  the  construction  of  a  water 
works  distributing  system  for  Gresham.  Ore.. 
and  a  sanitary  sewerage  system  for  Sparks. 
Nev.  He  will  also  maintain  his  ofBce  at  Salt 
Lake  City. 

Mr.  H.  Eicholtz.  one  of  the  leading  citizens  ot 
Denver,  died  at  his  home  in  that  city  on  Jan.  30. 
He  was  born  in  Lancaster,  Pa.,»in  1827,  and  re- 
ceived his  education  as  a  civil  engineer  at  the 
Moravian  Academy  at  Lititz.  He  entered  the 
service  of  the  Pennsylvania  R.  R.  as  a  rodman 
in  1S52.  During  the  civil  war  he  served  as  as- 
sistant engineer  of  military  railways  ot  the  de- 
partment ot  the  Mississippi  under  Gen.  Sherman. 
At  the  close  ot  the  war  he  took  up  the  practice 
of  engineering  in  the  west,  and  continued  in 
this  work  until  about  1870.  when  he  established 
a  real  estate  and  brokerage  business  in  Den- 
ver. 

Mr.  William  J.  Harahan.  assistant  to  the  presi- 
dent of  the  Erie  R.  R..  has  been  elected  a  vice- 
president  of  that  company.  Mr.  F.  L.  Stuart 
having  resigned  as  chief  engineer,  to  become 
chief  engineer  of  the  Baltimore  &  Ohio  R.  R.. 
Mr.  Harahan  will  have  charge  of  the  engineering 
departmenL  He  has  had  an  unusually  broad  ex- 
perience in  both  engineering  and  operation.  Be- 
ginning as  a  messenger  witli  the  Louisville  &z 
Nashville  R.  R.  in  ISSl,  he  has  served  in  vari- 
ous capacities  with  a  number  of  roads.  He 
became  chief  engineer  of  the  Illinois  Central  R. 
R  in  1901,  general  manager  in  1904,  and  in  190o 
was  elected  fourth  vice-president.  He  left  the 
Illinois  Central  in  June,  1907,  to  become  assist- 
ant to  the  president  of  the  Erie  R,  R. 

Mr.  John  Wright  Seaver,  mechanical  consult- 
ing and  contracting  engineer,  died  at  his  home 
in  Cleveland,  C,  Jan.  14.  from  an  attack  ot  apo- 
plexy. He  had  been  in  poor  health  tor  several 
months.  He  was  born  in  Madison.  Wis.,  in  18.5"). 
He  obtained  his  education  by  attending  night 
school  and  by  private  study.  At  the  age  of  13 
he  began  work  in  the  shops  ot  the  Shepard  Iron 
Works,  at  Buffalo.  In  later  years  he  was  con- 
nected with  the  Schultz  Bridge  Works,  ot  Pitts- 
lung  the  Ritter-Conley  Mfg.  Co.,  and  the  Will- 
ir.on-Seaver-Morgan  Co.  He  was  prominent  as 
a  bridge  designer  and  was  an  authority  on 
steel  manufacturing  and  coke  oven  machinery. 
Sir  Seaver  was  a  member  ot  the  American  So- 
ciety of  Mechanical  Engineers,  the  American 
Society  of  Civil  Engineers  and  the  Cleveland  En- 
gineering  Society. 


Catalogs  Worth   Having. 

Engineers  and  contractors  should  have  on 
file  the  latest  catalogs  of  machines,  tools  and 
supplies  tliat  they  use.  In  ienJing  for  cata- 
logs reviewed  or  advertised  in  this  paper,  you 
will  confer  a  favor  on  us  if  you  will  write  di- 
rectly to  the  advertisers  and  state  that  you 
saw  the  catalog  mentioned  in  Encineeking 
Contracting.  If  you  are  in  the  market  for 
tools,  machinery  or  supplies,  tell  us  and  we 
will  notify  promptly  the  leading  manufac- 
turers. 

Blue    Print    Machinery    and    Drafting    Supplies. 

— I'api'r,  Gx9   ins..  91   pp.     Tile  C,    !■",   I'ease  l.'oin- 
pany.   1G7  Ailams  St.,   Chicago. 

This  catalog  describes  and  illustrates  blue 
print  apparatus  and  drafting  room  supplies  of 
.all  kinds.  Prices  ot  drafting  materials  are  giv- 
en. The  book  is  very  useful  as  a  catalog  and 
IS  of  special  interest  because  ot  the  new  direct 
white  print  papers  which  were  patented  by  this 
company, 

Gurley's  Manual.— Cloth,  414x6%  ins,,  ."jl6  pp. 
W.  &  L.  E,  Gurley,  Troy,  N.  Y. 

This  is  the  forty-fifth  edition  of  the  general 
catalog  of  the  Gurley  Company,  It  is  soniewhat 
ot  a  departure  from  the  ordinary  catalog  make- 
up .and  is  designed  to  be  useful  as  a  book  of 
instructions  in  the  ad.iustment  and  use  of  field 
instruments.  Illustrations  in  colors  are  shown 
and  a  complete  price  list  is  given. 

United  Steel  Sash.— Paper,  10?ix8?i  ins..  30 
pp.      Trussed   Concrete   Steel   Co..   Detroit.  Mich, 

A  catalog  of  steel  window  frames  and  sash. 
It  is  well  illustrated  and  descriptive  of  the  de- 
tails   ot   construction    and   application. 

Sergeant  Rock  Drills.— Paper,  6x9  ins.,  24  pp. 
The  Ingersoll-Rand  Company,  11  Broadway, 
New  York. 

Form  No.  4202.  recently  published,  describes 
and  illustrates  in  detail  fhe  "Sergeant"  drills  of 
latest  types.  A  table  of  sizes  and  prices  is 
given. 

Baldwin  Locomotives. — Paper.  9x16  ins.,  36  pp. 
Baldwin  Locomotive  Works,  Philadelphia,  Pa. 

This  is  Record  No.  68  ot  the  above  company, 
which  deals  with  the  mechanical  teatures-of  the 
Mallet  articulated  locomotive.  Drawings,  pho- 
tographs and  descriptions  are  given,  together 
with   tables  of  dimensions. 

Ironite.— Paper.  614x9^4  ins.,  32  pp.  Ironite 
Company.  84  LaSalle  St.,  Chicago. 

This  book  contains  a  description  ot  the  prop- 
erties of  this  waterproofing  material.  Instruc- 
tions for  its  use  are  given. 

Ditching  With  Dynamite. — Paper,  6x9  ins.;  16 
pp.  E.  I.  DuPont  de  Nemours  Powder  Co.,  Wil- 
mington, Del. 

An  illustrated  article,  describing  the  methods 
and  procedure  of  excavating  trenches  with 
dynamite.  Methods  of  handling  the  dynamite 
and  preparation  ot  holes  are  illustrated  and  de- 
scribed with  great  detail. 

Concrete  Surface  Finishes. — Paper,  6x9  ins.; 
12  pp.  Vulcanite  Portland  Cement  Co.,  Fifth 
Avenue   Building,    New   York. 

A  paper  bv  Albert  Moyer.  with  colored  illus- 
trations and  descriptions  of  various  decorative 
concrete  work. 

Concrete  in  the  Country. — Paper,  6x9  ins.;  112 
pp.  Vulcanite  Portland  Cement  Co.,  Fifth  Ave- 
nue Building,  New  York. 

A  carefully  illustrated  book  with  descriptions 
and  advice  to  beginners  in  carrying  on  concrete 
work  in   the  country  and   on  the   farm. 

The  Isolated  Plant.— Paper.  6^x10  ins..  40  pp. 
Isolated  Plant  Pub.  Co.,  43  W.  34th  St.,  New 
York. 

A  monthly  magazine  published  in  the  inter- 
est of  the  private  plants  tor  furnishing  electric 
current   in    large   buildings. 

"Heart  Beat"  Oiler.— Paper,  31,4x4  ins,,  4  pp. 
Ingersoll-Rand  Companv,  11  Broadway,  New 
York, 

A  pfimphlet,  illustrating  and  describing  the 
above  named  oiler  for  rock  drills. 

Builders'  Hoists. — Paper,  S'/ixll  ins.,  4  pp.  C. 
H.  &  E.  Manufacturing  Co.,  Inc.,  321  Mineral 
St.,   IMilwaukee,  Wis, 

An  illustrated  folder  with  description  and 
prices,  ot  a  1,000-lb,  capacity  hoist. 

Gravity  Chute. — Paper.  5^4x6Vi  Ins.,  4  pp.  C. 
H.  &  E.  Manufacturing  Co.,  Inc.,  321  Mineral 
St..  Milwaukee,   Wis. 

An  illustrated  description,  with  prices,  ot  a 
gravity   chute  for  concrete. 

Explosives. — Paper.  6x9  Ins.,  116  pp.  E,  I.  Du- 
pont  De  Nemours  Powder  Co.,  Wilmington,  Del. 

The  Farmers'  Handbook  published  by  this 
companv  is  exceptionally  interesting  and  use- 
ful for  all  users  of  dynamite.  Methods  of  clear- 
ing land,  ditching,  and  of  handling  dynamite 
are  clearly  set  forth. 

Lehigh  Cement. — Paper  6x9  ins.  16  pp.  Le- 
high Portland  Cement   Co..  Indianapolis,   Ind. 

This  is  the  January  Bulletin  of  the  company 
containing  an  article  describing  the  construc- 
tion of  a  dam  and  power  station  at  King's 
Creek,    Carolina, 


Cranes, — Paper  6x9  ins,  40  pp.  Wl-.iting 
l''oundry    Equipment    Co.,    Harvey.    III. 

This  catalog  shows  the  major  features  of 
<-onstruitliui  in  Standard  ^^'lliting  Cranes  and 
illustrates  a  few  typical  Installations,  It  is 
intt'ruled  lliat  the  catalog  will  convey  mainly, 
llie  undirslanding  tliat  there  is  a  .type  of  Whit- 
ing crane    for   every   service. 

Belt  Conveyors. — Paper  6x9  ins.  24  pp. 
Stephens-.\ilaiiis(Ui    Mfg.    Co.,    Aurora,    III, 

This  catalog  illustrates  and  describes  vari- 
ous instaMalions  of  conveying  and  transmission 
machinery.  Conveyors  for  construction  work 
and  for  permanent  work  are  shown.  Details 
of   transmission    machinery   are    illustrated. 

Edison  Waterproofing  Paint. — Paper  6x9  ins. 
12  pp.  NoiUi  Jersey  Paint  Co.,  1133  Broadway, 
New    York   eit.\-. 

Illustrating  work  which  has  been  water- 
proofed with  this  material  and  describing  its 
MViMlilies    anil    methods    of    application. 

Concrete  Mixer. — Paper  6x9  ins.  4  pp.  Elite 
Mtg,    Co,,    Ashland,    Ohio, 

This  illustrates  and  describes  continuous 
mixer  ^vith  low  down  hoppers  within  reach  of 
a  man  slioveling  from  the  ground  and  with  an 
autom.atic    forced    feed. 

The  Mushroom  System. — Paper  8x9  ins.  6  pp. 
('.  .-\.  P.  Turner  M.  Am.  Soc.  C.  E.,  816  Phoenix 
HIdg..    Minneapolis,    Minn, 

A  description,  with  illustration,  ot  the  mush- 
room system.  Salient  tioints  regarding  its  ad- 
vantages are  set  forth. 

Contractors'  Equipment. — Paper  6x9  ins.  48 
pp.  The  Ohio  Ceramic  Engineering  Co.,  Cleve- 
land,  Ohio. 

A  catalog  of  buckets,  cars,  and  portable 
track.  A  dozen  or  more  standard  types  are 
illustrated  both  by  photograph  and  drawings. 
Tables  of  sizes,  weights,  capacities  and  prices 
are   given. 

Power  Transmission  Machinery. — Cloth  6x9 
ins.  194  pp.  The  Hill  Clutch  Co.,  Cleveland, 
Ohio. 

Catalog  Number  Nine  just  published  is  a 
carefully  arranged  book  on  Power  Transmis- 
sion Machinery.  It  shows  the  latest  improve- 
ments in  that  class  ot  machinery.  Illustrations 
are  given  of  the  different  machinery  and  also 
drawings  to  illustrate  the  dimensions  shown 
by  the  tables.  Prices  are  given  in  tabulated 
form. 

Concrete  and  Reinforced  Concrete. — Paper 
434x714  ins.  411  pp.  Robert  W.  Hunt  &  Co., 
Engineers.     The  Rookery,   Chicago. 

This  is  the  Progress  Report  of  the  joint 
committee  of  the  Am.  Soc.  tor  Testing  Ma- 
terials. It  embodies  the  present  judgment  of 
the  committee  concerning  the  proper  use  of 
concrete    and    reinforced    concrete. 

Cement  Concrete. — Paper  3%x6i4  ins.  20  pp. 
Robert  W.  Hunt  &  Co.,  Engineers.  The  Rook- 
ery,   Chicago. 

Describes  the  service  offered  by  the  com- 
pany's Bureau  of  Inspection  Tests  and  Con- 
sultation. 

Sidewalk  Science. — Paper  9x6  ins.  16  pp. 
Hotchkiss  Lock  Metal  Form  Co..  Binghamton, 
N.   Y. 

An  illustrated  catalog  of  steel  forms  for 
sidewalks,  crossings,  curbs  and  gutters,  and 
their  concrete  work.     Prices   are  given. 

Curb  and  Gutter  Construction. — Paper  9x6.  10 
pp.  Hotchkiss  Lock  Metal  Form  Co.,  Bingham- 
ton,   N.    Y. 

.A.n  illustrated  catalog  showing  the  built  up 
metal  forms  for  curb  and  gutter  construction 
^\'itla  directions  for  the  work.     Prices  are  given. 

Rubber  Boots. — Paper  3V8X6».4  ins.  6  pp. 
Morse  &   Rogers,   134-140  Duane  St.,    New  York. 

A  folder  which  illustrates  and  describes  vari- 
ous styles   of  boots   for  workers. 

Alkali  Proof  Portland  Cement. — Paper  4x6?4 
ins.  34  pp.  Colorado  Portland  Cement  Co.. 
Denver,    Colo. 

This  little  book  covers  quite  completely  the 
effects  ot  aikali  and  sea  water  upon  concrete, 
and  shows  results  ot  tests,  in  alkali,  of  alkali 
proof  cement.  The  book  is  carefully  arranged 
and  has  some  unique  features  as  a  catalog. 

Duplex  Power  Driven  Air  Compressors. — Pa- 
per 6x9  ins.  24  pp.  Ingersoll-Rand  Co..  11 
Broadway.    New   York. 

Bulletin  No.  3007  illustrates  and  describes 
class  "P  B  '  compressors.  Halt  tone  cuts  of 
machines  and  parts  are  given.  Tables  of  di- 
mensions, displacement,  horsepower  required, 
etc..    are   given. 

Corner  Posts  of  a  Great  City. — Paper  5x6% 
ins.  36  pp.  Chas.  F.  Roland.  Commissioner, 
Winnipeg.    Canada. 

A  booklet  compiled  by  the  Winnipeg  Develop- 
ment and  Industrial  Bureau  and  setting  forth 
the  opportunities  and  resources  of  Winnipeg. 
Illustrated. 

Blaw  System.— Paper  6x9  ins.  96  pp.  Blaw 
Collapsible  Steel  Centering  Co.,  Westinghouse 
Bldg..    Pittsburg.   Pa. 

Catalog  No.  12  of  steel  forms  for  general 
concrete  construction.  This  catalog  gives  de- 
scriptions of  the  Blaw  forms  and  is  perfectly 
illustrated  with  photographs  of  various  work 
intending  to  show  that  Blaw  forms  can  be  used 
on    practically   any    class   of   concrete   work. 
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The       past       week       has 
The    Doings     brought    out    a    number    of 
reported    awards    of    large 
of  the  railroad    construction    con- 

...      ,  tracts.      Among    these    re- 

Week,  ports     are     the     following: 

Degnon  Constructing  Co., 
GO  Wall  St.,  New  York  City,  for  constructing 
the  first  section  of  the  Tidewater  R.  R.,  ex- 
tending from  East  Lake  to  Bessemer,  Ala. ; 
Mac.Arthur  Bros.  Co.,  New  York  and  Chicago, 
for  constructing  the  new  Greeley,  Colo. -Hud- 
son branch  for  the  Chicago,  Burlington  & 
Quincy  R.  R. ;  the  Pinkerton  Construction 
Co.,  Land  Title  Bldg.,  Philadelphia,  Pa.,  for 
constructing  the  Fresno-Hanford  interurban 
line  in  California,  and  Eyre  &•  Shoemaker, 
Arcade  Bldg.,  Philadelphia,  Pa.,  for  a  consid- 
erable amount  of  improvement  work  in  the 
vicinity  of  Harrisburg,  Pa.,  for  the  Pennsyl- 
vania R.  R.  At  this  writing  it  is  impossible  to 
confirm  any  of  the  above  reports. 

McKenzie  &  Snider,  Wrightsville,  Ga.,  have 
just  been  awarded  a  nice  contract  for  grading 
between  Wrightsville,  Ga.,  and  Adrian.  Ga., 
a  distance  of  17  miles,  for  the  Wrightsville, 
Adrian  &  Lyons  R.  R. 

Late  reports  from  the  Western  Maryland 
extension  to  Connellsville.  Pa.,  state  that  it  is 
believed  that  the  grading  will  be  entirely  com- 
pleted and  ready  for  tracklaying  by  April  1 
next.  From  this  it  is  thought  that  trains  will 
be  running  about  Sept.  1.  The  work  is  now 
about  4%  months  ahead  of  schedule  time. 

The  Water  Board  of  Portland,  Ore.,  has 
just  awarded  a  contract  for  5,7!>2  tons  of  (J  in. 
to  30  in.  cast  iron  pipe.  The  contract  went  to 
the  U.  S.  Cast  Iron  Pipe  &  Foundry  Co.,  and 
amounted  to  $178,987. 

One  of  the  largest  dredging  contracts  let 
recently  has  been  awarded  to  the  Standard 
American  Dredging  Co.,  San  Francisco.  This 
contract  calls  for  dredging  the  Key  Route 
Basin  at  Oakland,  the  work  including  the  re- 
moval of  3,000,000  cu.  yds.  of  material.  The 
contract  price  was  9.9  cts.  per  cu.  yd. 

The  contract   for  constructing  the  first  part 

of   the   sewer    system    for   the   city   of    North 

:         Vancouver,   B.   C.,  has  been   awarded   to   Mc- 

[-       Donnell,  Gzouski  &  Co.,  Vancouver,  B.  C,  at 

1         $206,000. 

A  high  official  of  the  Canadian  Pacific  Ry. 
announced  last  week  that  that  railroad  during 
the  present  season  would  double  track  II lO 
miles  of  its  western  system  and  would  lay 
over  300  miles  of  new  track  in  different  parts 
of  the  prairie  provinces. 

Two  large  pieces  of  drainage  work  in  .Ar- 
kansas are  about  ready  for  construction  work. 
One  of  these  pieces  of  work  calls  for  the  con- 
struction of  24  miles  of  main  ditch  and  30 
miles  of  laterals  for  Drainage  District  No.  8, 
of  Clay  County,  the  work  involving  1,8.50,000 
cu.  vds.  of  excavation.  Bids  are  to  be  opened 
March  16.  The  other  work  calls  for  the  con- 
struction of  16  miles  of  main  ditch  and  34 
miles  of  laterals  for  Drainage  District  No.  1 
in  Greene  and  Lawrence  counties,  the  work 
involving  some  2,.510,000  cu.  yds.  of  excava- 
tion. It  is  e.xpected  that  contracts  for  this 
work  will  be  readv  for  letting  some  time  in 
March.  J.  D.  Mitchell,  Rector,  Ark.,  is  Chief 
Engineer  for  both  of  the  above  districts. 

Excavation  for  the  Panama  Canal  during 
the  month  of  December  amounted  to  2,946,404 
cu.  yds.,  a  daily  average  of  11-5,323  cu.  yds. 
for  "each  of  the  26  working  days.  During  the 
month  1-50,170  cu.  vds.  of  concrete  was  laid 
and  .520,601  cu.  yds.  of  fill  placed. 

Citv  Council  Finance  Committee  of  Chi- 
cago, 111.,  on  Jan.  21,  decided  to  submit  to  the 
voters  at  the  coming  spring  election  the  ques- 


tion ul  issuing  about  $l,Uijn,UUO  of  bunds  for 
new  bridges.  It  is  expected  that  work  on  all 
of  the  bridges  provided  for  in  the  budget  will 
be  started  this  year. 

Developments  of  the  past  week  indicate  that 
the  Canadian  Government  has  at  length  de- 
cided to  go  ahead  with  the  Georgian  Bay 
Canal.  A  supplementary  estimate  for  $3,000,- 
OUO  may  be  included  by  the  Canadian  Gov- 
ernment in  its  budget  for  this  year.  This 
sum  would  be  used  for  deepening  the  Back 
River  at  Montreal  Riviere  des  Prairies,  and 
the  French  River.  The  works  mentioned 
would  all  be  of  utility  in  any  event,  but  they 
are  also  on  the  proposed  route  of  the  canal, 
and  in  that  the  significant  part  of  it  lies. 

The  Sinking  Fund  Commission  of  New 
York  City  has  asked  the  Board  of  Estimates 
to  appropriate  $050,000  for  the  beginning  of 
the  initial  work  for  the  improvement  of  Ja- 
maica Bay. 


biiiall  was  the  mileage  of  improved  roads  in 
these  two  States  at  that  time  is  shown  by  the 
fact  that  Nebraska,  which  was  just  above 
them  in  the  averages,  had  23  miles  of  im- 
proved roads.  Of  course  since  1904  there  has 
been  much  improved  road  construction  in 
Oklahoma,  but  nevertheless  it  would  seem  that 
this  field  offers  a  better  vent  for  the  surplus 
energies  of  the  State  than  docs  the  building  of 
a  commonwealth  railroad.  .-Anyway  it  would 
seem  to  be  good  policy  for  Oklahoma  to  se- 
cure the  opinions  of  Te.xas  and  Georgia  re- 
garding their  State  owned  railroads  before  em- 
barking on  the  construction  of  a  railroad  itself. 


Citizens    everywhere    are 

Notes   on         gradually         learning        the 

advantages    of    good    pave- 

Pavement       nients.     Some  citizens  have 

Construction.  ^'"\  .g°"^  ^°  f"  as  to 
burst  into  poetry  in  praise 
of  the  surfacing  on  the 
streets  in  front  of  their  residences.  The  fol- 
lowing, "Walt  Masonized,"  from  the  Wash- 
ington Star,  is  an  example  of  the  length  to 
which  a  citizen  will  sometimes  go;  They  took 
a  little  gravel  and  they  took  a  little  tar  with 
various  ingredients  imported  from  afar;  they 
hammered  it  and  rolled  it,  and  when  they 
went  away  they  said  they  had  a  pavement 
that  would  last  for  many  a  day.  But  they 
came  back  with  picks  and  smote  it  to  lay  a 
water  main,  and  then  they  called  the  workmen 
to  put  it  back  again.  To  run  a  railway  cable 
they  took  it  up  once  more,  and  they  put  it  back 
again  just  where  it  was  before.  They  took  it 
up  for  conduit  to  run  the  telephone:  and  then 
they  put  it  back  again  as  hard  as  any  stone. 
They  took  it  up  for  wires  to  feed  the  'lectric 
light,  and  then  they  put  it  back  again,  which 
was  no  more  than  right.  Oh,  the  pavement's 
full  of  furrows,  there  are  patches  everywhere; 
you'd  like  to  ride  upon  it,  but  it's  seldom  that 
you  dare.  It's  a  very  handsome  pavement,  a 
credit  to  the  town  ;  they're  always  diggin'  of 
it  up  or  puttiu'  of  it   down. 


For    some    months    there 
has    been    considerable    agi- 

OUahnma''?  'a'"°"  '"  Oklahoma  for  the 
Uklahomas  ^^^jtruction  of  a  state 
State  Owned  owned  railroad.  This  agi- 
Railroad.  tation  has  been  fostered  by 
labor  organizations  and 
farmers'  unions,  and  has  now  reached  the 
stage  where  it  is  seriously  being  considered. 
.According  to  press  dispatches  the  public  ser- 
vice corporation  committees  of  the  State  Legis- 
lature met  recently  in  joint  session  with  rep- 
resentatives of  the  Oklahoma  Federation  of 
Labor,  the  Farmers'  Union  and  the  Oklahoma 
City  Chamber  of  Commerce  to  discuss  the 
basis  of  a  hill  which  will  give  the  State  power 
to  construct  a  railroad  425  miles  long.  The 
road  as  proposed  is  to  run  from  the  northwest 
to  the  southeast  sections  of  the  State,  opening 
up  new  agricultural,  coal  and  timber  lands. 
The  bill  which  is  to  be  introduced  in  the  Legis- 
lature will  ask  for  a  $10,000,000  bond  issue  to 
be  decided  by  a  special  election.  According 
to  figures  of  'the  U.  S.  Office  of  Public  Roads 
New  Mexico  and  Oklahoma  in  1904  were  con- 
testants for  the  cellar  hole  position  in  the  mat- 
ter of  mileage  of  improved  roads.  Just  how 
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Great   things  often   hinge 
Origin  of         °"    '"««;      ^\  Cleopatra's 
p,,  .  T       h-  "°^^  "''"  been  halt   an  inch 

l^hicago  iracK  io„ger  the  whole  history  of 
Elevation.  the  Roman  nation  might 
have  been  different;  if  Na- 
poleon the  night  before  the 
battle  of  Waterloo  had  taken  a  little  pill  for 
his  dyspepsia  (authority  for  this  is  a  patent 
medicine  ad.),  the  whole  map  of  Europe  might 
have  been  changed ;  if  a  certain  railroad  offi- 
cial had  not  refused  to  provide  means  for  a 
political  junket,  track  elevation  work  in  Chi- 
cago might  now  be  in  its  preliminary  stages  in- 
stead of  its  final  stages.  This  last  event,  ac- 
cording to  ancient  political  history,  was 
brought  about  in  this  way :  .According  to  the 
story  upon  a  certain  occasion,  quite  a  few 
years  ago,  a  certain  Mayor  of  Chicago  desired 
to  reward  some  of  his  faithful  party  workers 
by  a  little  junket  to  New  York  City.  This  was 
in  the  good  old  days  when  most  anyone  with 
the  proper  drag  could  get  free  transportation 
over  the  railroads.  So  the  Mayor  did  the  cus- 
tomary thing  and  sent  one  of  his  henchmen 
around  to  the  local  passenger  office  of  an 
Eastern  road  and  demanded  a  private  car  and 
its  free  transportation  to  New  York  and  back. 
Something  went  wrong  right  here  :  perhaps  the 
"boys''  had  used  up  their  quota  of  private 
cars  for  the  week  or  perhaps  this  particular 
request  was  proffered  in  such  an  assured  take- 
it-for-granted  way  that  it  went  against  the 
railroad  man's  grain.  Anyway,  the  request 
was  refused.  The  next  day,  so  runs  the 
ancient  history,  this  railroad  man  was  notified 
that  unless  he  changed  his  attitude  something 
would  happen  that  would  make  the  railroads 
mighty  sorry.  Other  railroads  were  notified 
regarding  this  man's  obstinacy  and  its  danger 
to  their  interests.  But  in  desperation  they  ral- 
lied around  their  beleaguered  compatriot  and 
threw  up  bulwarks.  The  siege  was  continued 
for  several  days,  and  then  the  ultimatum  was 
delivered.  Unless  the  desired  transportation 
was  handed  to  the  Mayor  that  night,  at  the 
opening  of  the  Council  meeting,  the  blow- 
would  fall.  The  transportation  didn't  come, 
but  the  blow  did.  The  first  ordinance  requir- 
ing the  raising  of  tracks  within  the  city  limits 
of  Chicago  was  introduced  in  the  Council  and 
started  towards  its  passage.  In  this  way,  if 
there  is  any  truth  in  the  story,  did  the  vast 
scheme  of  track  elevation  in  Chicago  have  its 
beeinning. 


The  Union  Pacific  R.  R.,  according  to  ad- 
vices from  Greeley,  is  reported  to  be  contem- 
plating building  a  line  from  the  southeast  to 
compete  with  the  Burlington  in  northeastern 
Colorado  and  for  traffic  from  the  east  and 
south  going  to  the  west  coast.  The  new  line, 
it  is  said,  is  to  cross  the  Kansas  Pacific  at 
Deer  Trail  and  run  direct  to  La  Salle,  so  that 
passengers  from  the  south  bound  for  the  Pa- 
cific coast  need  not  go  through  Denver. 
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Alabama. 

®Il  is  now  believed  that  construction  will  he 
started  In  March  1  on  the  proposed  line  of 
the  Tidewater  R.  K.  The  lirst  section  to  be 
built  will  extend  from  East  Lake  to  Bessemer 
and  it  is  reported  in  Binningham  that  the  con- 
tract lor  this  has  already  been  let  to  the  Deg- 
non  Contracting  Co.,  00  Wall  St.,  New  York 
city,  T.  M.  Dewberry,  Birmingham,  Ala.,  is 
President 

The  Manistee  &  Repton  R.  R.  Co..  of  Mon- 
roe Coiuity,  has  been  chartered  with  a  capital 
stock  of  $10,000,  the  incorporators  being  J.  H. 
Lyons,  Marshall  Turner.  R.  F.  Mitchell  and 
the  United  Lumber  Co.,  Inc. 

The  Louisville  &  Nashville  and  the  Bir- 
mingham Southern  railroads  have  reached  an 
agreement  in  their  injunction  fight  and  work 
on  the  latter  road  has  now  been  resumed  be- 
tween Ensley  and  Bessemer.  Recently  the  Lou- 
isville &  Nashville  secured  a  temporary  in- 
junction against  the  Birmingham  Southern 
from  Iniilding  on  certain  property  near  Ens- 
ley and  this  held  up  the  work.  The  differ- 
ences are  said  to  have  been  amicably  ad- 
justed. 

Tht  City  R.  R.  Co  of  Birmingham  has  filed 
its  articles  of  incorporation,  the  capital  stock 
being  placed  at  ^'^.OOO.  The  officers  are :  Paul 
Mitchell,  president:  DeWitt  B.  Lightber,  vice- 
president  and  treasurer,  and  A.  V.  Kumnier, 
secretary.  The  objects  of  the  concern  are  to 
tuild  aiid  operate  a  railroad  in  the  Birming- 
Jiam  district. 

Ailvices  from  Bay  Miiiette,  Ala.,  state  that 
work  on  the  Pensacola  &  Southwestern  R.  R., 
which  company  was  incorporated  about  a 
year  ago.  is  progressing  rapidly  and  that  a 
number  of  new  contracts  have-  been  let  for 
the  further  progress  of  building  the  road 
and  that  several  mills  have  been  given  con- 
tracts for  sawing  out  timber  to  be  used  in 
the  construction  of  bridges  along  the  right- 
of-wav.  The  officers  at  the  head  of  the  com- 
pany are   pushing  the  project  with   great   en 


from  Gloiulale  to  Hurbank,  the  route  ruiiiiiiig 
through  the  lowlands  at  Gleiidalc,  thus  avoid- 
ing the  heavy  grade  along  the  foothills.  The 
work  is  to  be  started  as  soon  as  right  of  way 
into  Burbank  is  secured. 

The  Atchison,  Topeka  &  Santa  Fe  System 
(coast  lines)  has  completed  a  survey  for  a 
proposed  (J-mile  spur  track  running  into  the 
citrus  country  just  back  of  Corona  as  far  as 
the  foothills.  M.  C.  Bryan,  .San  Bernardino, 
Cal.,   is  division   engineer. 

The  Santa  Fe  System,  according  to  advices 
from  Bakersfield,  (jal.,  will  spend  about  $880,- 
000  for  the  improvement  of  its  lines  in 
Bakersfield  and  San  Joaquin  Valley  during 
the  present  year.  The  entire  line  from  Point 
Richmond  to  Bakersfield  is  being  relaid,  the 
roadbed  being  widened  to  twenty  feet  and 
raised  from  two  to  three  feet  on  the  average, 
and  thirty-three  foot,  ninety-pound  steel  laid. 
The  greatest  attention  is  being  given  to  the 
roadbed,  and  when  completed  and  treated  it 
will  be  practically  dustless,  even  in  the  middle 
of  summer.  The  crushed  rock  which  is  used 
in  the  roadbed  comes  from  a  quarry  on  a 
branch  line  leading  out  about  eighteen  miles 
beyond  Reedley.  All  wooden  bridges  and 
culverts  are  being  replaced  with  steel  and 
concrete    structures. 

At  a  meeting  held  January  10  by  the  South- 
ern Pacific  Ry.  officials  the  principal  topic  for 
discussion  was  the  partial  consolidation  of  the 
Pacific  Electric  and  the  Los  Angeles  Pacific. 
The  Los  Angeles  Pacific  offices,  now  on  Hill 
street,  near  Fifth  street,  Los  Angeles,  are  to 
be  moved  to  the  Pacific  Electric  building  and 
conducted  in  connection  with  those  of  the 
Pacific  Electric  railway.  It  is  persistently  ru- 
mored along  railroad  row  that  there  will  be 
some  changes  in  the  officials  of  the  two  roads, 
but  no  intimation  has  been  given  as  to  whose 
official  heads  are  to  go.  It  is  also  said  that 
the  local  executive  offices  of  the  Southern  Pa- 
cific, now  in  the  Grosse  building,  are  to  be 
moved  to  the  Pacific  Electric  building. 
Business    men    of    San    Obispo,    Cal.,    have 


ergy  and  hope  to  have  the  track  completed  in       drawn    up    articles    of    incorporation    for    the 

proposed  company  which  will  build  a  railway 
from  that  city  to  Hanford.  It  is  proposed  to 
interest  capital  in  the  San  Joaquin  Valley  in 
the  project. 

Promoters   of   the   proposed   Fresno-Monte- 


a  short  time. 

Arizona. 

The  Railroad  Committee  of  the  Chamber  of 
Commerce  of  Tucson.  Ariz.,  has  secured  re- 
newals of  options  for  the  right  of  way 
through 


Tucson    for    the     western     extension       rey    Ry.    have    received    so    much    encourage- 


of  the  El  Paso  &  Southwestern  System,  cov- 
ering a  period  up  to  March  1.  by  which  time 
it  is"  believed  the  company  will  make  its  final 
decision  whether  it  will  use  the  road  through 
this  city  or  that  suggested  via  Mammoth 
and  down  the  San  Pedro  Valley. 
Arkansas. 
The  Helena  Interurban  Co.,  E.  C.  Hornor, 
president.  Helena.  Ark.,  has  applied  to  the 
city  council  of  Helena  for  permission  to  ex- 
tend its  lines  for  a  distance  of  about  two 
miles.  Ultimately  the  company  proposes  to 
extend  the  line  as  far  south  as  Westover, 
which  is  opposite  Friars  Point,  Miss.,  about 
jiine  miles  south  of  Helena. 

California. 

®The  Fresno-Hantord  Interurban  line  is  to 
have  grading  work  started  shortly  on  its  line 
running  south  from  Fresno  by  way  of  Fowler, 
to  Hanford.  to  tan  the  Kings  River  bottom 
country.  The  Pinkerton  Construction  Co.. 
"Land  'Title  Bldg.,  Philadelphia,  Pa.,  is  re- 
ported to  have  the  contracts.  F.  S.  Granger, 
Fresno    is  the  promoter. 

The  Public  Utilities  Board  of  Los  Angeles 
has  been  petitioned  to  advertise  the  sale  of  a 
franchise  for  a  street  car  line  on  Jefferson  St. 

The  Los  Angeles  Street  Ry.  Co..  George 
Kuhrts.  .  Chief    Engineer.    Los    Angeles. 


ment  from  the  citizens  of  the  two  cities 
named  that  steps  will  be  taken  at  once  toward 
organizing  a  company  and  securing  rights-of- 
way  for  the  construction  of  the  line.  Pre- 
liminary surveys  will  be  started  at  once. 

The  Fresno,  Coalinga  &  Tidewater  Co.,  of 
Fresno  has  been  incorporated  with  a  capital 
stock  of  $.300,000  to  undertake  a  general  in- 
vestment business  and  act  as  the  promotion 
company  to  build  the  electric  railroad  from 
Fresno  to  Coalinga  and  from  there  to  tide- 
water at  Monterey.  The  organizing  direc- 
tors are  the  following:  Charles  J.  Shaw,  of 
Hollister,  A.  G.  Metz  of  Monterey,  W.  J. 
Kilby,  and  Frank  Cheney  of  Coalinga.  J.  W. 
Briscoe  of  Bakersfield,  G.  W.  Cartwright, 
G.  P.  Cummings,  Roy  Hall,  T.  C.  White  Dr. 
W.  T  Burks.  Montgomery  Thomas,  H.  H. 
Alexander  and  C.  S.  Pierce  of  Fresno.  This 
is  the  railroad  which  has  been  promoted  by  A. 
.\lbrecht  and  Charles  J.  Shaw. 

The  field  work  for  the  resurvey  of  the  pro- 
posed line  of  the  San  Diego  &  Arizona  Ry. 
from  Havden  Summit  to  Seely  on  the  banks 
of  New  River,  a  <listance  of  about  60  miles, 
has  been  completed  and  at  last  reports  the 
engineers  in  charge  of  C.  R.  Rankin,  had 
opened  offices  in  the  Hotel  Oregon  Bldg.,  EI 
Centro.  Cal..  to  prepare  the  final  papers,  maps 
and  figures  for  submission  to  San  Diego  head- 


probably  reach  som^e  definite  decision   shortly      quarters.     Jhe   grade   stakes    f°j;   'he   uncom- 
as  to  the  route  for  its  projected  crosstown  line       pleted  portion  of  _the^oad^hav^e  been^defimtely 


<■   I  OS    Xn-Jele-:  set   as    far   east   as    Hayden    Summit. 

'The   Pacillc  Electric  Rv.   Co.,  Los  Angeles,      there  to   Seely  a  survey  has  been   made,  but 
Ihc    racinc   cietiric   ix. .   v.^^,^  .^^  p,,,,en,sion       Engineer   Rankin    was    instructed    to   run    the 

^  indicates  work  now  open  for  bids.        ®  indicates  a  contract  let  recently. 


hr.'^.  completed  final   surveys 


coiusi.  over  again  in  an  effort  to  secure,  if 
possible,  easier  grades  and  better  curves.  At 
Seely  there  is  a  choice  of  two  routes,  one 
running  northwest  over  or  paralleling  the 
Molt  road  into  El  Centro,  or  dipping  to  the 
southeast  into  Calexico,  near  the  Mexican 
border.  Both  these  points  are  touched  by 
the  Southern  Pacific.  Should  it  be  decided 
to  drop  down  into  Calexico,  the  Arizona  road 
will  again  have  to  cross  and  rccross  the  Mex- 
ican line  en  route  cast  to  Yuma.  From  El 
Centro  there  are  two  routes  that  could  be 
followed    into   Yuma. 

Colorado. 

®Thc  Denver,  Laramie  &  Northwestern 
R.  R.  has  awarded  a  contract  to  the  Cook 
Railway  Signal  Co.,  lOfi.J  Gas  and  Electric 
building,  Denver,  Colo.,  for  the  installation  of 
an  automatic  signal  system,  including  a  block 
signal  and  a  crossing  gate  signal,  which  in 
time  will  extend  the  entire  length  of  the 
road.  Within  a  short  time  men  will  begin 
work  at  Utah  Junction  and  make  their  way 
toward  Greeley  as  fast  as  possible,  placing 
the  new  device  in  shape  for  operation. 

The  Uncompahgre  &  Gunnison  Valley  R. 
R.  is  now  making  surveys  and  has  tentatively 
secured  the  construction  capital  for  its  pro- 
jected .50-mile  line.  The  route  is  from  Mont- 
rose north  through  the  fruit  belt  to  Olathe. 
Delta  and  Andaredge.  Construction  contract 
will  probably  be  let  in  May.  M.  P.  Parct. 
Kansas  City.  Mo.,  is  Engineer:  T.  B.  Town- 
send.  Denver,  Colo.,  is  President,  and  Sol. 
A.   Spra.gue,  Montrose,  Colo.,  is  Secretary. 

The  Chicago.  Burlington  &  Quincy  R.  R. 
now  has  sufficient  rails  stored  at  its  yard  at 
3Ist  street  to  construct  3.5  to  40  miles  of  new- 
main  line  track.  It  is  believed  that  these  rails 
have  been  purchased  for  use  on  the  new 
Greeley-Hudson  branch.  It  is  expected  that 
work  on  this  branch  will  be  started  shortly, 
as  bids  for  its  construction  were  received 
some  time  ago.  .  MacArthur  Bros.  Co.,  New- 
York  and  Chicago,  are  said  to  be  the  probable 
contractors. 

The  Commercial  Association  of  Montrose 
has  taken  up  with  the  officers  of  the  Denver 
&  Rio  Grande  R.  R.  the  matter  of  extending 
the  third  rail  on  the  line  to  Olathe,  on  the 
north,  and  to  Jujane  on  the  east.  At  present 
shippers  at  these  points  put  their  products  on 
the  narrow  gage  cars  and  are  compelled  to 
transfer  them  to  broad  gage  cars  at  Mon- 
trose. 

Connecticut. 

Citizens  of  Stafford.  Conn.,  arc  taking  steps 
to  secure  an  extension  of  the  trolley  system 
from  Stafford  Springs  to  Staffordville,  a  dis- 
tance of  five  miles.  At  a  recent  meeting  at 
the  rooms  of  the  Business  Men's  Club  at  Staf- 
ford, a  committee  of  which  William  Park 
is  chairman,  was  appointed  to  investigate  the 
matter  and  find  out.  if  possible,  whether  the 
present  holders  of  the  charter  rights  intend 
to  construct  the  road.  If  not  an  effort  will 
be  made  to  get  a  new  charter. 

The  New  York.  New  Haven  &  Hartford  R. 
R.,  H.  L.  Ripley,  Engineer  of  Construction, 
New  Haven,  Conn.,  is  to  have  work  started 
shortlv  on  the  second  track  of  the  branch  be- 
tw-een  East  Providence  and  East  Junction.  R 
I.  When  finished  this  stretch  of  track,  which 
is  seven  miles  long,  will  complete  the  double- 
track  system  from  East  Providence  to  Boston. 
Considerable  filling  and  grading  work  will 
have  to  be  done  on  the  stretch  between  East 
Providence  and  Rumford  and  beyond  that 
point  the  work  will  include  considerable  cut- 
ting to  broaden  the  roadway. 

Florida. 

Work  is  progressing  on  the  Key  West  ex- 
tension. Beginning  from  central  supply  camp 
the  foUow-ing  camps  are  working  with  full 
forces :  Central  supply,  under  P.  L.  Wilson, 
near  Indian  Kev :  Trestle  No.  5  under  M.  E. 
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Malone  above  Long  Key;  Long  Kev  sand  pit 
on  Long  Key :  quarter  boat  No.  2  'at  Grassy 
Key.  loading  dock  at  Marathon  on  Key  Vaca'; 
Boot  Key  Harbor,  under  E.  Rue;  machine 
shops  on  Hog  Key;  steel  yard  on  Knights 
Key:  Bridge  construction  on  Pigeon  Key  and 
Moser  channel  under  Ed.  Sheerhan  and  C  S 
Coe  ;  grading  work  on  Bahia  Honda  Kek,  un- 
der A.  W.  Hunt ;  quarter  boat  No.  I.  at  Bahia 
Honda  Steel  Camp,  and  a  large  camp  at  Pine 
channel  under  H,  L.  Cook.  The  work  at  Boca 
Chica  under  G.  W.  Smiley,  is  reported  to  be 
progressmg  exceptionally  well,  while  the  work 
at  Key  West  under  Resident  Ensjineer  Ern- 
est Cotton,  looks  well  for  the  terminal  It  is 
reported  that  a  big  camp  will  be  opened  up 
at  the  lower  end  of  Grassy  Kev;  the  object 
being  a  sand  pit.  A  spur  nearly  a  mile  and 
a  half  long  is  now  being  laid  at  "that  place  It 
is  also  expected  that  the  old  camp  at  West 
Siinimerland  will  be  opened  in  the  near  future 

The  Atlantic,  Okechobee  &  Gulf  Ry  Co. 
has  been  chartered  •  and  proposes  to  build  a 
railroad  across  the  lower  peninsula  of  Florida 
irom  Tampa  to  Miami,  tapping  the  ever- 
glades. H.  C.  Lcriott  of  New  Orleans,  La 
and  former  U.  S.  Senator  W.  H.  Milton  of 
Florida   are   interested   in   the  enterprise 

The  Gulf,  Florida  &  Northern  R.  R.  Co., 
which  is  being  promoted  by  Megargel  &  Co  ' 
5  Nassau  street.  New  York  city,  as  noted  in 
our  last  issue,  has  applied  to  the  city  council 
of  Pensacola,  Fla.,  for  a  franchise.  The  com- 
pany plans  a  line  to  extend  from  Pensacola 
to  Jasper,  .^la.,  a  distance  of  250  miles.  It 
is  stated  that  if  the  franchise  is  granted 
work  will  begin  within  60  days  and  the  road 
be  completed  within  two  years.  The  road  has 
an  option  upon  the  road  of  the  Southern 
States  Lumber  Co..  a  line  about  "lO  miks  in 
length. 

Georgia. 

©McKenzie  &  Snider.  Wrightsville,  Ga.. 
have  been  awarded  the  contract  for  grading 
the  Wrightsville,  Adrian  &  Lvons  R.  R.  be- 
tween Wrightsville  and  Adrian,  a  distance  of 
17  miles.  McKenzie  &  Snider  will  sublet  a 
part  of  the  work  to  a  wheeler  outfit. 

The  St.  Marys  &  Kingsland  R.  R.,  L.  John- 
son, president,  St.  Mary's,  Ga.,  has  plans 
under  consideration  for  constructing  an  ex- 
tension this  year  to  Waycross  and  west  prob- 
ably as  far  as  Nashville,  in  Berrien  county. 
A  connection  would  be  made  at  the  latter 
place  w-ith  the  proposed  extension  of  the 
Ocilla  Southern  mentioned  in  our  last  issue. 

The  Atlanta  &  Carolina  Ry.  Co.,  I.  W. 
English,  president,  .\tlanta,  Ga..  has  taken  ac- 
tion in  regard  to  extending  the  interurban 
line  now  in  course  of  construction  to  Augusta, 
Ga.  The  company  has  already  secured  a 
franchise  which  will  entitle  them  to  build  the 
railway  system  to  that  point.  Work  is  now- 
being  done  on  the  division"  of  the  road  con- 
necting Atlanta  with   Conyers. 

The  town  of  Pavo  is  negotiating  with  H. 
H.  Tift,  Tifton,  Ga.,  to  have  him  extend  his 
road,  at  present  running  from  his  lumber 
mills  near  .^del  to  Berlin.  A  6-mile  extension 
to  Pavo  is  desired:  A  further  extension  to 
Thomasville    is    also    considered. 

Idaho. 

The  Gilmore  &  Pittsburg  Ry..  T.  H.  Bacon. 
Chief  Engineer,  Machesney  Bldg.,  Pittsburg, 
Pa.,  completed  a  few^  months  ago  to  Salmon 
City,  is  said  to  have  accepted  the  surveys  for 
the  continuation  of  its  line  from  Salmon  to 
Challis.  It  is  believed  that  grading  work  be- 
tween these  points  will  be  started  early  next 
spring, 

Illinois. 

The  Rock  River  Traction  Co.  is  said  to  be 
planning  to  have  construction  work  started 
this  year  on  that  portion  of  its  proposed  line 
from  Moline  to  Geneseo.  It  is  possible  that 
the  line  may  be  continued  to  Princeton.  The 
company  proposes  a  line  having  a  total  length 
of  60  miles.  Two  tentative  rights  of  way 
have  been  secured  by  the  company,  and  esti- 
mates by  the  engineers  place  the  cost  of  the 
road  at  $20,000  per  mile.  At  the  annual  meet- 
ing held  recently  at  Geneseo  the  following 
officers   were   elected :    President   and    General 


Manager,  Hugh  W.  Cole,  Geneseo;  First 
Vice-President,  J.  H.  O'Bryan,  Geneseo;  Sec- 
ond Vice-President,  Bernard  Lacher,  Geneseo ; 
Secretary,  William  H'arbaugh,  Geneseo; 
Treasurer,  C.  F.  Luther.  Geneseo;  Executive 
Committee  Hugh  W.  Cole,  Bernard  Lacher 
and  C.  F.  Luther. 

The  Chicago  Burlington  &  Quincy  R  R  W 
,»■'  ^'■^c,'<.'^""dge.  Engineer  Maintenance  of 
Way,  Chicago,  111.,  will,  as  soon  as  weather 
permits,  begin  work  extending  its  double  track 
from  Bushnell  to  Beardstown  and  from  that 
lilace  to  Concord,  making  about  100  miles  of 
track  to  be  laid. 

Steps  are  being  taken  for  the  formation  of 
a  state  association  of  interurban  roads  sim- 
ilar to  the  Central  Electric  Railway  Associa- 
tion, to  which  the  electric  lines  of  Michigan, 
Kentucky,  Ohio  and  Indiana  now  belong.  The 
objects  of  the  proposed  association  are  set 
forth  as  follows :  To  connect  all  interurban 
hues  in  Illinois.  To  fix  uniform  tariffs  To 
prepare  uniform  mileage  books.  To  make  a 
concerted  campaign  for  freight  traffic  now- 
handled  by  the  steam  roads.  To  bid  for  the 
government  mail  contracts.  To  improve  the 
interurban  service  throughout  the  Middle 
West.  A  meeting  to  advance  this  state  asso- 
ciation was  held  in  Chicago  last  week  and  was 
attended  by  a   number   of  interurban   officials. 

The  presence  of  a  corps  of  surveyors  in 
the  vicinity  of  Sesser,  III.,  along  the  line  of 
the  Burlington  in  Franklin  county,  has  given 
rise  to  the  report  that  the  Chicago',  Burlington 
&  Quincy  Co.  is  figuring  on  running  a  line 
from  Herrin-Centralia  oft'  in  an  easterl.\  di- 
rection toward  Harrisburg.  tluis  traxersing 
some  of  the  virgin  coal  fields  of  that  region, 

Indiana. 

The  Cuniinerci.il  CIuIj.  of  Wcstficld.  Ind,, 
has  been  negotiating  w-ith  Cleveland,  O.,  capi- 
talists in  an  effort  to  secure  the  construction 
of  a  traction  line.  The  capitalists  are  .said  to 
have  promised  their  support,  provided  $10,000 
in  stock  is  subscribed.  This,  it  is  believed, 
will  be  done.  As  proposed  the  line  would 
pass  through  Carmel,  Westfield,  Sheridan  and 
Frankfort,  reaching  a  large  territory  that  is 
now  traversed  only  by  the  Mnnon, 

The  Indianapolis,  Nash\ille  &  Southern 
Traction  Co.  (Abe  Martin  route).  Indianapo- 
lis, has  been  incorporated  with  a  capital  stock 
of  $1.50,000  and  proposes  to  promote,  con- 
struct and  operate  a  railway  from  India- 
apolis  to  Nashville,  Bloomin'gton.  Bedford, 
Mitchell,  Paoli,  French  Lick  and  Evansville. 
The  directors  are  John  A,  Johnson.  Thmnas 
F.  Wakeland,  John  A.  Shafer,  Robert  J. 
Espy   and   George   W.   Long. 

The  Commercial  Club,  of  Clinton,  Ind.,  has 
appointed  a  committee  to  investigate  the  prop- 
osition of  building  a  street  railway  from  Clin- 
ton to  Fairview  Park',  a  town  of  800  inhabi- 
tants. As  proposed  the  new  road  would  be 
financed  and  managed  by  local  people. 

The  Calumet  United  Rys.  Co.  has  been 
chartered  at  Indianapolis.  This  company  is 
being  promoted  by  C.  H.  Geist.  and  proposes 
the  construction  of  a  new  line  of  electric  rail- 
ways across  the  Calumet  region. 

As  the  result  of  increasing  business  in  .-Xii- 
derson,  Ind..  the  Big  Four  System  finds  it 
necesary  to  increase  the  trackage  in  the  yards 
at   that   city. 

Mayor  H.  M.  Ferguson,  uf  Clinton,  is  ad- 
vocating the  formation  of  a  local  company 
to  operate  street  cars  between  Clinton  and 
Fairview    Park,   one  mile   nortli   of   Clinton, 

Iowa. 

®The  contract  for  the  construction  of  a 
.'i-foot  conduit  tu  supply  the  shops  of  the 
Chicago  &  Northwestern  Ry.  at  Clinton  with 
water  from  the  Mississippi  River  has  been  let 
to  Henry  Keerl,  Clear  Lake,  la.  The  work 
will  require  three  months'  time  for  comple- 
tion. 

.Arrangements  are  reported  to  have  been 
practically  completed  in  London,  England, 
for  the  financing  of  the  Iowa  City-Ottuniwa 
interurban  project,  and  it  is  believed  that  the 
prospects  are  .trood  for  the  commencement 
of  construction  work  shortly.  The  present 
right   of   way   n '  the  company  covers   a  dis- 


tance of  80  miles.     Frank  Tanner,  Davenport, 
la.,  is  President. 

Location  surveys  have  been  started  of  the 
route  of  the  Davenport-Muscatine  interurban. 
This  line  is  to  be  built  for  the  Tri-City  Ry. 
Co.,  Jos.  F.  Porter,  President,  Davenport,  la. 
It  is  believed  that  construction  work  will 
be  started  early  in  the  spring  and  that  the 
line  will  be  completed  and  in  operation  bv 
1912. 

The  Fort  Dodge,  Des  Moines  &  Southern 
R.  R.  (elective),  Boone.  la.,  is  said  to  be 
planning  to  extend  the  line  that  now  passes 
through  Rockwell  City  to  Sioux  City  and  to 
Spirit  Lake.  The  line  would  pass'  through 
Lake  View-.  Odcbolt  and  Ida  Grove,  while 
the  Spirit  Lake  branch  would  take  in  Pom- 
eroy,  Pocahontas,  Emmetsburg  and  Esther- 
ville. 

The  Minneapolis  &  St.  Louis  R.  R,,  W. 
D.  Taylor,  chief  engineer,  Chicago,  III,  is 
said  on  good  authority  to  be  planning  to  be- 
gin work  in  the  spring  on  new  track  to  con- 
nect Ruthven  and  Terrill.  in  northern  Iowa. 
This  w-ork  would  mean  aliout  14  miles  of  new- 
track.  It  also  is  stated  that  when  this  work 
is  done,  new  steel  will  be  laid  from  Terrill, 
clear  throu.gh  to  Otho,   south  of  Fort  Dodge. 

Kansas. 

The  Manhattan  City  &  Interurban  Ry.  Co.. 
Manhattan.  Kan.,  has  completed  surveys  for 
its  electric  interurban  line  from  Manhattan  to 
Fort  Riley  and  has  secured  a  considerable 
amount  of  right  of  way.  Ogden  Township 
recently  voted  a  $10,000  bond  issue  to  aid  in 
the  construction  of  the  road. 

The  Atchison,  Topeka  &  Santa  Fe  Ry.  is 
to  have  work  started  in  the  spring  on  lowering 
the  grade  on  the  Wichita  &  Western  Division 
tracks  in  West  Wichita.  The  grade  will  be 
changed  at  the  intersection  of  a  number  of 
streets,  the  deepest  cut  being  about  4  ft  The 
cost  w-ill  be  about  $8,000. 

E.  A.  Hadley.  St.  Louis,  Mo.,  Engineer  of 
Design  for  the  Missouri  Pacific  Ry.,  was  re- 
cently in  Wichita  for  the  purpose  of  taking 
up  with  the  city  commissioners  the  matter  of 
lowering  the  Missouri  Pacific  grade  at  the 
crossings  on  North  Lawrence  Ave.  North 
Market  and  North  Main  St.  It  is  said 
that  the  Missouri  Pacific  Rv.  may  decide  to 
lower  its  grade  gradually  from  12th  to  21st 
Sts.  at  all  the  crossin.gs.  Bert  C.  Wells  is 
City  Engineer  of  Wichita. 
^  The  Illinois  Traction  System  (McKinley 
line)  is  to  ask  the  city  council  of  Atchison  for 
trackage  rights  over  certain  streets.  This  is 
the  first  step  of  the  McKinley  syndicate  to- 
ward building  a  new  bridge  over  the  Missouri 
River  at  Atchison. 

The   county    commissioners.    Wichita,    Kan., 
have   decided   to   hold   a   special   election    Feb. 

14  to  vote  on  the  proposition  of  issuing  bonds 
for  the  construction  of  the  proposed  Wichita 
McPherson  &  Gulf  Ry. 

Kentucky. 

A  project  is  under  consideration  for  the 
construction  of  an  electric  railway  to  extend 
from  Madisonville  to  .Ashbyburg,'  a  distance 
of  IS  miles.  The  plan  proposes  that  the 
farmers  give  the  right  of  way  and  do  the 
grading  and  then  secure  a  company  to  oper- 
ate the  line.  Dock  Fowder,  a  farmer  near 
Madisonville,  Ky.,  is  the  principal  promoter. 
Louisiana. 

\\'ith  the  announcement  that  F.  M.  Welch, 
former  immigrant  agent   for  the  Gould  lines,' 

15  to  be  president  of  a  new  railway  to  be 
built  from  Donaldsonville,  La.,  to  Leesville, 
La.,  a  distance  of  150  miles,  comes  the  report 
that  the  new  line  will  be  built  bv  eltlier  the 
Frisco  System  or  the  Kansas  City  Southern. 
As  proposed  the  new  railroad  w-ill  tap  one 
of  the  richest  farming  and  grazing  sections  in 
Louisiana  and  w-ill  give  the  Mithlle  West  an- 
other deep  w-ater  outlet. 

Maine. 

'I'he  R.  &  T.  Cement  R,  R.  Co.  has  riled  its 
article  of  incorporation.  The  company  has  a 
capital  stock  of  $25.0ii0  and  is  formed 'for  the 
purpose  of  building  a  railroad  from  the  ce- 
ment   properties    in     riiomaston.    Me,,    to    the 


4"  indicates  work  now  open  tor  bids.        <?  indicates  a  contract  let  recently. 
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waterfront.  Surveys  were  completed  the  past 
summer.  The  company  has  the  following  offi- 
cers :  A.  S.  Black.  President  and  Treasurer ; 
S.  T.  Kimball.  Clerk;  Alfred  A.  Cook.  New 
York.  Frederick  G.  Braun,  New  York,  A.  S. 
Black.  E.  B.  MacAIlister  and  S.  T.  Kimball, 
Directors. 

Maryland. 

Right  of  way  is  being  purchased  for  the 
proposed  new  line  to  connect  the  Cumberland 
&  Westernport  Electric  Ry..  Cumberland.  Md., 
and  the  Pennsylvania  &  Maryland  system,  op- 
erating in  Somerset  County.  Pennsylvania. 
Steps  are  being  taken  to  merge  those  two 
companies  and  if  this  is  accomplished  it  will 
ultimately  mean  a  line  between  Cumberland 
and  Johnstown  through  the  Meyersdale  and 
Somerset  coal  fields. 

The  State  Public  Utilities  Commission 
will  hold  a  hearing  today.  Jan.  2.5,  on  the 
application  of  the  Washington,  Westminster 
&  Gettysburg  R.  R.  Co.  for  permission  to 
construct  the  road  through  Prince  George. 
Montgomery,  Howard,  Frederick  and  Carroll 
counties,  to  the  Pennsylvania  state  lino,  and 
then  to  Gettysburg,  In  order  to  pay  for 
the  rights-of-way  and  for  the  construction 
the  company  asks  the  approval  of  the  com- 
mission to  issue  $100,000  of  stock,  and  in 
addition  $35,000  of  bonds  and  $6,000  of  pre- 
ferred stock  at  G  per  cent  for  each  mile  con- 
structed. 

Massachusetts. 

Citizens  of  Ludlow  are  endeavoring  to  have 
the  Holyoke  Street  Ry.  Co.,  Holyoke.  make 
a  short  extension  of  its  line  from  the  latter 
city  so  as  to  enter  Ludlow,  coming  across  the 
plains  from  Fairview.  through  the  section 
known  as  "Little  Canada.'  down  north  to 
Hubbard  St.,  with  a  terminal  on  East  St. 
This  line  was  surveyed  several  years  ago  and 
the  grades  are  all  easy,  except  in  one  or  two 
places. 

The  Boston  &  Maine  R.  R.  is  said  to  have  a 
plan  under  consideration  for  improvements  to 
its  Marblehead-Lynn  branch.  According  to 
these  plans  a  freight  yard  would  be  con- 
structed near  the  present  Phillips  Beach  rail- 
road station  and  the  line  would  then  be 
double  tracked  to  the  Swampscott  station.  In 
order  to  construct  the  double  track,  it  would 
be  necessary  to  blast  out  the  ledge  midway 
between  the  Phillips  Beach  and  Swampscott 
stations  and  to  build  an  addition  to  the  pres- 
ent embankment  which  crosses  the  state  road 
at  Swampscott.  The  idea  of  the  double  track 
is  for  the  purpose  of  creating  a  waiting  place 
for  the  Saugus  branch  trains  which  are  now 
put  up  for  the  night  at  Lynn. 

Minnesota. 

Funds  are  being  raised  to  make  surveys  for 
an  electric  interurban  line  to  extend  from 
Mankato.  Minn.,  to  St.  Peter  by  way  of 
Kasota.  H.  E.  Hance,  Mankato,  Minn.,  man-' 
ager  of  the  Mankato  Traction  Co.,  is  inter- 
ested. 

Work  is  still  being  pushed  ahead  rapidly 
on  the  Canadian  Northern's  extension  from 
Virginia  to  Duluth.  At  present  in  the  neigh- 
borhood of  1,000  men  are  employed  in  the 
several  gangs.  Three  steam  shovels  were 
workin,g  on  Jan.  1-5  as  against  five  in  the 
fall,  the  other  two  knocking  off  on  account 
of  the  extreme  cold.  Half  the  grading  has 
been  completed  between  Smithville  and  Short 
Line  Park,  and  the  contractors  are  confident 
that  all  the  operations  in  that  department 
will  have  been  rounded  up  over  the  whole 
right-of-way  well  within  the  contract  time.  A 
number  of  muske.gs  have  been  encountered 
twenty  miles  out  from  Virginia,  and  it  is 
proposed  to  begin  on  Feb.  1  to  haul  the  ma- 
terial in  to  fill  them.  To  accomplish  that, 
200  additional  men  will  be  taken  on  at  that 
time. 

Mississippi. 

On  Jan.  17  the  Illinois  Central  Ry.  Co. 
to  )k  over  the  Brookhaven  &  Pearl  River  Ry. 
i.i  Misi^issippi.  The  new  line  is  23  miles  long, 
extending  from  Brookhaven,  Miss.,  to  Monti- 
cello,   Miss. 

^  indicates 


Missouri.  Montreal,  about   a  week  a.go,  to  sell  $500,000 

,,.,,.'            ,    ,        ,,        .11.1^         ^  of  the  preferred  stock  of  the  Illinois  Traction 

A  bill  IS  now  be  ore  the  state  legislature  to  ^          I5     j,^^,;^   investors,   has   already   dis- 

create   a   state   public   service   commission    for  ,      ^   ^^^^^   „,^„   $100,000.     Mr.     Browne 

be  regulation  ol   railroads  and  all  other  pub-  ^.;       ..irt^.^llv  finished  his  work  at  St.  Louis, 

he  iitihties^    -I  his  measure  was  recominended  r^,,,,.,^,,,  ,,o„,-,,,st  week.     Mr.  Niokerson  pre^ 

by   Gov.    Hadley,   and   is   patterned   after     he  .       ,    ,     ,  ^^,^,          oximatelv  $500,000  of  the 

New   York   law.     The   bill   would   abolish  the  ^    ,^-  ^f   ^,,^;r,r,rV  companies   of   the   Illinois 

r<7ilroad  and  warehouse  commission      It  pro-  .p,..,^,;^,,  s^.jtcm  in  St.  Louis.     It  is  estimated 

vides    for    a    commission    of    five,    to   be    ap-  ,       ^^    ^onis  investors  now  own  more  $900,- 

pomted  by  the  governor   for  a  term   of   four  „^,p  ^^  ,^^  ^j^^,^.  ^,,^,  ,,^,^^5  ^f  j^^  McKinlev 

years,  at  an  annual  sal,ir.y  of  $3,..00.     The  gov-  ^          „i^^^     jhe  preferred  stock  sold  bv  the 

ernor  is  not  permitted  to  appoint  more  than  ^j^kerson-Browne  Syndicate  was  purchased  in 

Ihrce  men  from  any  one  party.  Montreal.     It  was  acquired  on  the  strict  con- 

Most  of  the  grading  for  the  hnc  of  the  St.  ^y^^.^^^^   „,^j   ^   ^,,„^,,^,   ,,^   jeattercd   among  in- 

Louis    &    Missouri    Southern    Ry     has    been  ^,^             ^_^^,    ,i,„itations   were    imposed    as   to 

completed   to   withm   120   miles   of   St,   Louis,  „^^   ^^^^^^^^^   ^^,,5^,,            individual   might   re- 

and    a    lar,ge    force    is    continuing     be    work  ^.^j^.^.      ^,^^  ^^-^^^  ^f  „,p  ^_.,,^  ^^..,^  ^^  -^^^^^^^ 

It  IS  expected  that  track  laying  will  be  started  ^-^    ^ouis  capital   in   the   McKinley   properties 

sliortly.     This  road  is  planned  to  extend  from  .^_^^,  j,^^^^,   .          ^^^  advantages  of  their  influ- 

St.   Louis  to   Memphis.     E.   S    McCarthy,   St.  ^^^^^      ^,^^  disposal  of  $900,000  of  stock  and 

Louis,    Mo     IS   president.     The   headquarters  ,^^_^^,^  .^  g^   j^onis  is  the  first  stop  toward  the 

of  the  road  are  at  New  Madrid,  Mo.  ,jgjjj,g  ^j  McKinley   securities    with    the    St. 

St.  Louis  Items.  Louis  Stock  Exchange. 

BV  .\.  i;.  KoK.Ni;.  Kansas  City,  Mo.,  and  Vicinity. 

.\  message  recommending  a  special  election 

April   7   or  8,   a   few   days   after   the   regular  (regular   correspondence.) 

municipal    election,    April   4,    to     authorize     a  Mr.  George  Townsend,  of  this  city,  who  is 

liond  issue  of  $2,250,000  for  the  completion  of  promoting  the  St.  Joseph-Kansas  City  Electric 

the  municipal  free  bridge,  was  sent  by  Mayor  Ry..  says  the  road  is  a  sure  go  and  that  it  will 

Kreismann   of  St.   Louis  to  both  branches  of  he  started  in  the  early  sprin.g.     Mr.  Townsend 

the  Municipal  Assembly  at  their  first  meeting  is   a    well   known   successful    railroad  builder, 

following  the  holiday    recess.     Mayor    Kreis-  having   operated   at   one   time   or  other   in   al- 

mann.   in  his  message,    makes     no     reference  most   every   section   of   the   country.      At   one 

whatever  to  the  proposition  of  the  Manufac-  time  he  was  a  partner  of  Wm.  Reed,  the  firm 

tnrers'   R.   R.   to   construct  the   approaches   to  name  at   that   time   being  Townsend   &  Reed, 

the  bridge.   The  message  gives  a  detailed  state-  Mr.   Townsend's   present   address   is   Midland 

ment  of  the  expenditures  on  the  bridge  up  to  Bldg.,   Kansas   City,  Mo. 

the  present  and  a  close  estimate,  based  upon  j^jj.    q    jj    Sharp,  the  well  known  railroad 

data   supplied   by  the  experts   engaged  on  the  contractor,  has  been  suffering   from  a  severe 

work,  of  the   funds  required   for  the  comple-  ^^n^ck  of  the  grippe  for  the  past  ten  days.     He 

lion   of  the  structure.     He   states  the  balance  j^   ^j   ^j^jg  writing   reported   to   be   improving, 

now   remaining   from   the  original  bond  issue  ,-,„(  jg  stj]]  confined  to  his  home, 

of  $3,500,000  to  be  $941  746..54,   ^nd  estimates  Contracting   Co.,   which   has  se- 

«9^  ^,r  x,"^'^   r  7"'''J    t  t,'oio"^faf2;;  cured   Santa   Fe  work  in  Texas,   reports  that 

884,000.     This  indicates  that  $1  942,2.j3.4o  more  ^^^^^^^^  ,^^^  ^„  ^^^^  ^^^^_^^^     ^^^^^^ 

IS   required      The   estimate   of   the    funds   re-  ,j^      favorable  conditions  there  will  be 

quired  for  the  completion  of  the  bridge  is  as  ^^.^^  ^^^^^^.  ^          ^^  ^^^^  ^p,^^,^;^  ^^^j^^^  ^^^ 

'"■■         ■   ,  .     ,                                         ,    -rn  nnn  o"   t'le  line. 

Remaining  right  of  way $    3-50, 000  ^,        „      ,         .      .          ,,-,.■          r-        ■ 

Paving  antl  track  on  channel  spans....        73,000  The    Burke    &    Joseph    Contracting    Co.    is 

St.  Louis  Railway  approach;   structural  progressing  nicely  on   its   Kansas   City   South- 

Step°''^~                                                         250,000  ern  contracts.     Their  work  is  now  all  covered. 

Slasonry    .■■■•■  •••••■  ■•••■■■■■■•■■■  ■•      "47!oon  Mr.    Jno.    Rickards,    Superintendent    for    that 

Track    ' SI'nn?  company,   is   in   Kansas   Citv  quite   frequently 

St'^LouTs'hfghwav  approach; -siniciurai       '''"""  but   for  the  most  part  of  the  time     is  on  the 

work —  work  at  Gans,  Ukla. 

Ml.lonrv-  and  fill ;:■.;::■.•.;::;::::::::;:      'ttm  The    Kansas-Oklahoma    Electric    Une,    pro- 

Paving 66.000  posed    to     run     between     Galena,     Kan.,     and 

East  St.  Louis  Railway  approach;  frorn  Miami.  Okla.,  has  not  as  yet  been  let  to  con- 
Pier  IV  to  Station  23-63;  structural  ^^^^^   However,  the  grading  will  soon  be  ready 
Stee'l'" 250,000  for  bids.     W.  D.  Palmer,  Dwi.ght  Bldg.,  Kan- 
Masonry    ■'oc' hnn  sas  Citj',  Mo.,  is  the  Chief  Engineer. 

Track                             .io.uuu  ^ '           '             .                                     ... 

From    Station "23-63    to    ISth    St.    and  Work   on    the    Kaw    River   levee    in    Kansas 

Boismenue  Ave.,  4,637  ft.  steel  via-  Qjfy    j^^gjj     ^^j  delayed  a  few  davs  on  account 

i!a'f/kn\°enf  V^  fsVh^^^-i'"""  "'   '""      ^^,  „„  of  a' heavy  sleet  storm.    However,  the  big  drag 

Steel   462.000  jmes    of    the    Callahan    Co.    are    now    doing 

Masonry    "^Is'ooo  business  once  more.     The  Callahan  Construc- 

E^s't^SL  Louis  highway-  appriaoh.'  V.iii          '  tion  Co    who  are  the  general  contractors,  hax-e 

ft.  long  to  Station  23-63;  structural  taken  offices  in  the  Daniels  Bldg.,  Kansas  City, 

work—  Kan. 

Cfpgi  jLil.flOU 

Masonry' '.'.'.'.'.'.'.'.'.'  '■'. 29,000  There  is  going  to  be  an  earnest  etfort  made 

Paving' ■^:-- 1:        63,000  y^^^^  jq  „g{  earlv  action  bv  the  Missouri  Legis- 

2,947^  ft. ^rom  Station   23-63   to   Piggott  ^_^^^^^^  ^^  ^,^^  |^.-,j  ^^  ^^^^  possible  the  preven- 

St'eel^'      248,000  tion  of   floods   in  what   is  known   as   the  Tur- 

Masonry  and  fill "^fm>  ^'^^'  Creek  Vallev.     Jno.  G.   Park,  City  Coun- 

F^'^''"S '.J selor    and    representative    of    the    Commercial 

Orand  total    $2,SS4,00fl  Club,   will   go  to  Jefferson   City  for  this  pur- 

Ti      D   1,     *o    9    c;M,o»f<.r  Cr,    are  srettino-  a  Posc.    The  bill  is  planned  to  make  legal  assess- 
The  Roberts  &  S.^h^^fer  Co    arc  get   ng  a  ^._^^^         railroads  and  other  property 
good  start  ontheir  job  at  Christopher,  111.     F.  ^^_  ^^^^  Missouri  side  to  share  the  cost  of  im- 
Jobm  IS  superin  endent^of  this  job.  provements    on    the    Kansas    side    that   would 
More   than   200,000   cu.yds_   of    f;^  th   have  1             n,,„garv  protection  to  Missouri  prop- 
been  removed  from  the  site  of  the  new  Union  ■    1        ^o^^truct  a  tunnel  in  the 
Station  in  Kansas    City,     representing     more  e  t  ■     i  ne  pa                   ,_^  R„,,edale,  and  aban- 
than   a  third   °ftheexcava  ion    work.     The  >'^    o  X       ^^^^^^^^  .^  ^^^^^^ 
inal   plans  for  the  station  buikling  are   Demg  ^,       .,,              ^      ,    r>      j      r-           ..•        a^ 
completed     Ofi^cials  of  the  Kansas  City  Ter-  The    Kansas    Good    Roads    Convention    de- 
minal  Railway  Co.  expect  to  be  able  to  let  the  voted   a   mornings     session     to    discussmg   a 
contract    for  'the    structure   within   six  weeks,  north  and   south   highway   across  Kansas  and 
and   it   is    planned    to   start   work   when   two-  Oklahoma.      Jno.    C.    Nicholson     of    Newton, 
thirds  of  the  site  has  been  excavated.  presented  the  idea,  and  it  met  with  fav-or.    The 
The  svndicate  organized  bv  John  Nickerson.  route,    material   to   be   used   and   cost   of   the 
Jr.,  of  St.  Louis,  and  W.  Graham  Browne  of  road  will  be  decided  on  later. 

work  now  open  for  bids.         ®  indicates  a  contract  let  recently. 
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Montana. 

Advices  from  Missoula  state  that  it  is  be- 
lieved there  that  work  will  be  started  this 
year  on  the  proposed  electric  railway  between 
Missoula  and  the  Flathead  reservation  and 
possibly  through  the  reservation  to  Kalispell. 
The  route  proposed  is  from  Missoula  through 
a  portion  of  the  Frenchtown  valley,  then 
north  to  the  reservation,  thus  eliininating  a 
long   stretch   of   barren   mountainous   countrv. 

The  Bulte  Electric  Ry.  Co..  Butte,  Mont., 
may  extend  its  street  car  line  at  that  city 
from  Regan's  road  house  to  the  Five  Mile 
house. 

Nebraska. 

The  Commercial  Cluli,  of  Beatrice,  Neb., 
is  considering  a  proposition  for  the  construc- 
tion of  a  44-mile  electric  railway  from 
Adams  to  Diller  via  Beatrice.  As  it  is  now 
proposed,  the  electric  line  from  Beatrice  to 
Adams  would  probably  follow  a  survey  made 
for  the  Omaha-Lincoln-Beatrice  project, 
Leaving  Beatrice,  the  right  of  way  would 
loop  past  the  Institute,  and  following  Bear 
Creek  northward  would  cut  diagonally  across 
Hanover,  Hooker  and  Adams  Townships.  No 
definite  action  has  been  taken. 

Citizens  of  Logan  county  are  taking  steps 
for  building  a  railroad  from  Gandy,  Logan 
county,  through  the  Loupe  valley,  connecting 
with  the  Union  Pacific  trunk  line  at  Kearnev 
or  some  other  town  along  the  line.  At  a 
recent  meeting  at  Gandy  a  committee,  of 
which  G.  C.  Peckham  is  president,  was  ap- 
pointed to  push   the  matter. 

The    Omaha    &    Council    Bluffs    Street    Rv. 
Co..    Omaha,    will    this    year    rebuild    about    8 
miles  of  track  in  Omaha  and  South  Omaha. 
New  Jersey. 

The  Township  Connnittee  of  Lakewood,  N. 
J.,  is  considering  the  proposition  for  the 
granting  of  a  franchise  to  the  Trenton-Coast 
Trolley  Co.  for  laying  its  tracks  on  Ocean 
Ave.,  Lakewood.  The  company  has  been  al- 
most ten  years  attempting  to  get  the  right 
of  way  through  private  grounds,  but  the  at- 
tempt has  finally  been  abandoned  and  it  has 
applied  for  a  franchise  to  come  into  Lake- 
wood  over  the  public  highways. 

The  City  Council  of  Millville.  N.  J.,  is  to 
appoint  a  committee  to  confer  with  tlie  Phila- 
delphia &  Reading  Ry.  in  an  effort  to  have 
that  road  build  a  branch  into  Millville.  The 
proposed  road  would  branch  from  the  main 
line  about  eight  miles  south  of  Camden  and 
pass  throu,gh  Glassboro,  Williamstown,  Clay- 
ton, Vineland  and  intermediate  stations  to 
Millville,  a  distance  of  less  than  40  miles. 

Mayor  JIaussIing  of  Newark.  N  J ,  in  a 
reply  to  a  letter  of  Thomas  N.  McCarter, 
president  of  the  Public  Service  Corporation, 
offering  to  build  subways  in  Newark,  gives  it 
as  his  opinion  that  the  municipality  should 
build  and  own  the  proposed  subways  and 
lease  them  at  a  rental  which  would  pay  in- 
terest on  the  cost  and  establish  a  sinking  "fund 
more  than  sufficient  to  retire  the  bonds  at 
maturity.  The  mayor  further  states  in  his 
letter  that  the  companies  operating  cars  on 
streets  where  subways  may  be  built  should 
be  compelled  to  run  their  cars  in  the  sub- 
ways, and  that  additional  subways  when  ne- 
cessary should  be  built  by  the  city  under  the 
same  conditions. 

The  bore  of  the  Delaware.  Lackawanna  & 
Western  Rys.  air  line  tunnel  at  Netcong, 
N.  J.,  was  completed  on  Jan.  1.",.  The  tunnel 
is  600  feet  long  and  all  that  remains  to  be 
done  is  to  lay  the  tracks,  wires  and  signal 
system.  The  engineers  of  the  road  finally  de- 
cided to  abandon  the  plan  to  blow  away  the 
top  of  the  mountain  on  the  Lackawanna  cut- 
off. The  whole  countryside  had  become  ter- 
ror stricken  at  the  prospect  of  the  giant  ex- 
plosion and  every  family  within  a  mile  of  the 
mountain  by  daybreak  on  Jan.  15  had  aban- 
doned its  home,  because  of  the  announcement 
that  the  blast  was  then  a  matter  of  hours. 
Another  thing  that  caused  the  engineers  to 
modify  the  plan  was  the  danger  of  such  an 
explosion  to  an  expensive  railroad  trestle 
near  by.  The  plan  now  is  to  blow  up  the 
mountain    in   a   quiet   and   orderly   manner,    a 


little  at  a  time,  by  means  of  small  charges. 
A  complete  ring  around  the  mountain  thus 
was  set  off  on  Jan.  1")  by  a  succession  of  com- 
paratively   >niall    dischar;4e^. 

New  Mexico. 

Garden  Bros..  Griswold,  la.,  wdio  have  a 
contract  for  grading  the  first  50  miles  of 
railroad  north  from  Kuowles,  N.  Mexico, 
have  their  outfit  on  the  ground  and  have  be- 
gun work.  This  road  is  being  built  out  of 
Tcxico,  and  will  run  south  from  that  city  to 
Knowles  and  Pecos.  Some  30  miles  of  the 
line  out  of  Texico  have  already  been  graded. 
This  is  the  road  beinu  promoted  bv  M  J. 
Healy. 

New  York. 

The  New  York  Central  lines  are  planning 
several  improvements  in  Canadaigua.  These 
include  the  enlargement  of  its  yards  and  the 
double  tracking  of  its  line  through  the  vil- 
laP'e.  To  accomplish  this  later  very  little  ex- 
tra tracking  will  be  laid,  as  it  will  be  possible 
to  connect  the  Auburn  and  Batavia  liranches 
near  the   MeKechnie  Brewery. 

The  Hudson  &  Manhattan'  R.  R.  Co..  New 
York  city,  has  applied  to  the  public  service 
commission  for  an  extension  of  time  in  which 
to  build  the  company's  branch  line  from  6th 
ave.  under  irth  si.  to  4th  ave.,  in  New  York. 
The  franchise  stipulated  that  the  branch 
should  be  completed  June  15.  1911.  but  the 
company  wants  until  June,  1013.  The  com- 
mission  will  probably  grant  the  extension. 

The  New  York.  New  Haven  &  Hartford, 
H.  L.  Ripley,  engineer  construction.  New 
Haven.  Conn.,  has  had  work  started  at  a 
number  of  places  on  the  line  between  the 
New  Haven  terminal  in  New  York  and 
across  Hell  Gate  to  connect  with  the  Penn- 
sylvania System  on  Long  Island  and  the 
Pennsylvania  terminal  station  in  Manhattan. 
Contracts  for  some  of  the  minor  work  have 
been  let,  the  right-of-way  is  almost  entirely 
purchased  and  the  New  Haven  company  has 
paid  in  its  part  of  the  first  expenses.  Plans 
for  the  bridge  over  Hell  Gate  call  for  a  struc- 
ture carrying  four  tracks.  The  bridge  and 
its  approaches  will  be  about  three  miles  long. 

The  Brooklyn  City  R.  R.  Co.,  Brooklyn, 
N.  Y..  proposes  to  extend  its  line  along  16th 
ave.,   Brooklyn,  between  40th  and  64th  sts. 

The  Corning,  Keuka  Lake  &  Ontario  Ry. 
Co.  has  been  reorganized  at  Bath  and  pro- 
poses to  construct  "a  railroad  from  Savona 
to  Penn  Yan,  Lyons  and  Lake  Ontario,  fol- 
lowing the  route  of  the  .Sodus  Bay  R.  R., 
which  was  abandoned  in  1870.  Solomon 
Wixson,  Frank  Plaisted.  Robert  Curtis  and 
John   Zinnnerman  of  Bath  are  directors. 

The  Buffalo,  Lockport  &  Rochester  R.  R. 
(electric),  which  was  recently  acquired  by 
the  Beebe  interests  of  Syracuse,  is  to  be 
double  tracked  in  the  near  future.  A  com- 
plete signal  system  is  to  be  installed  at  once. 
The  road  is  55  miles  long  and  has  a  total 
trackage  of  65  miles.  J.  M.  Campbell,  Roches- 
ter, N.  Y.,  is  general  manager. 

Included  in  the  improvements  planned  by 
the  New  York  Central  R.  R.  in  Canandaigua. 
N.  Y.,  is  the  double  tracking  of  the  line 
through  the  village.  The  yardsare  also  being 
enlarged. 

North  Carolina. 

Citizens  of  Hickory,  N.  C,  have  taken 
steps  for  securing  the  construction  of  an 
electric  railway  from  Hickory  to  Cherry- 
ville.  The  plan  contemplates  the  building  of 
a  branch  line  from  Hickory  to  connect  at 
Cherryvillc  with  the  Isothermal  traction  line 
that  is  to  be  built  from  Asheville  to  Isother- 
mal. Hickory's  share  of  the  capital  stock 
has  been  subscrilicd,  and  it  is  thought  that 
the  survey  will  begin  at  once. 

The  Atlantic  Coast  Line  R.  K..  E.  B.  Pleas- 
ants, chief  engineer.  Wilmin,gton,  N.  C,  is 
said  to  have  plans  under  way  for  building  a 
double  track  from  Mount  Holly,  N.  C,  north- 
ward  to   Bonneau,  'JO  miles. 

North  Dakota. 
The     MuIIau.l     Cuiitineiital     R.     R..     O.     P. 
Chamberlain,   chief   engineer,    184    LaSalle   St., 
Chicago,  III.,  is  said  •  -  be  preparing  contracts 


at  its  Chicago  offices  for  materials  to  com- 
plete the  construction  of  the  first  section  of 
the  first  division,  covering  212  miles  from 
Edgley  to  Pembina,  N.  Dakota.  The  road 
is  planned  to  run  from  Winnipeg  to  the  Gulf 
of  Mexico,  and  the  first  section  from  Edgley, 
embracing  50  miles  of  roadbed,  has  been 
graded  and  bridges  built.  It  is  proposed  ne.xt 
to  push  the  work  of  construction  rapidly  in 
the  north  from  Jamestown  to  Pembina,  a 
distance  of  192  miles,  including  sidings,  and 
thence  working  south  from  Edgley  through 
South  Dakota,  Nebraska,  Kansas,  Oklahoma 
and  Texas. 

Ohio. 

Representatives  of  the  Lake  Shore  &  Michi- 
gan Southern  Ry.  have  been  consulting  with 
the  City  Council  of  Port  Clinton,  in  regard 
to  securing  a  franchise  through  the  city  for 
the  new  track  which  will  do  away  with  the 
dangerous  curve  through  a  part  of  the  cen- 
tral section  of  the  city. 

Ofiicials  of  the  Lake  Shore  &  Michigan 
Southern  Ry.  and  City  of  Cleveland  have 
agreed  on  plans  for  reconstructing  the  sub- 
way under  the  Lake  Shore  tracks  at  Lake 
Ave..  Cleveland.  Robert  Hoffman  is  City 
Engineer   of   Cleveland. 

The  Columbus,  Marion  &  Bucyrus  Ry.  Co. 
(electric),  Delaware.  O.,  has  filed  notice  of 
the  increase  of  its  capital  stock  from  $500,- 
000  to  $600,000. 

Tracklaying  on  the  line  of  the  Fostoria  & 
Fremont  Ry.  Co.  from  Fostoria  to  Fremont 
is  well  along.  Work  on  a  sub-station  at  Bur- 
goon  has  also  been  started.  All  material  for 
this  road  has  been  purchased,  and  the  work 
is  being  done  by  force  account.  At  the  recent 
annual  meeting  at  Fostoria  of  the  stockhold- 
ers the  following  were  elected  directors  :  F. 
D.  Carpenter,  of  Lima;  J.  H.  Greeke.  of  Wa- 
pakoneta;  F.  W.  Cohen,  of  Sanduskv ;  G  H. 
McDonel,  J.  D.  McDoncl  and  J.  W.  McDonel. 
The  directors  re-elected  the  following  offi- 
cers: President,  F.  D.  Carpenter:  Vice-Presi- 
dent, J,  H.  Goeke;  Secretar\-  and  Treasurer 
J.  D.  McDonel. 

The  city  council  of  Youngstown  has 
.granted  the  Lake  Erie  &  Youngstown  R.  R. 
Co.  an  extension  of  franchise.  The  line,  as 
previously  mentioned  in  these  columns,  is  to 
be  built  from  Conneaut  to  Youngstown.  The 
franchise  permits  the  company  to  operate  cars 
over  part  of  the  right  of  way  of  the  Ma- 
honing Valley  line  in  Youncrstown.  John  H. 
Ruhlman.    Youngstown,    is   the   promoter. 

The  Lake  Erie  &  Pittsburg  Rv.  is  reported 
to  have  agents  in  the  vicinity  of  Lorain.  O., 
seeking  to  secure  options  on  farms  east  of 
the  city  near  the  company's  present  holdings 
south  of  the  Nickel  Plate  Ry.  and  on  the  ea.st 
bank  of  the  Black  River.  The  railway  al- 
ready holds  a  large  acreage  at  Lorain  and 
owns  a  right-of-way  as  far  as  Columbus. 
Considerable  of  the  roadbed  has  been  im- 
proved, but  tracks  never  have  been  laid. 

The  Ohio  Valley  R.  R.  Co.  of  Pomerov  has 
been  chartered  with  a  capital  stock  of  $20,000 
by  Thomas  J.  Kelly  and  others. 

The  Lake  Shore  &  Michigan  Southern  Ry. 
is  said  to  have  obtained  options  on  25  parcels 
of  hand  in  Elyria,  which  will  be  used  in  con- 
nection with  extensive  improvements  contem- 
plated in  that  city.  These  are  said  to  include 
the  construction  of  a  four-track  roadbed 
through  the  city.  The  railroad  has  made  a 
proposition  to  the  city  relative  to  construct- 
ing a  high  level  roadbed  at  a  height  of  14 
feet  through  the  city. 

.Articles  of  incorporation  have  been  filed 
with  the  secretary  of  state,  Columbus,  O.,  by 
the  Ohio  Valley  Railroad  Co.,  Pomerov,  O., 
with  a  capital  stock  of  $20,000.  It  i.s'  pro- 
posed to  run  a  line  from  Bowman's  Run,  in 
Meigs  county,  to  Oran.ge  township,  .\thens 
county.  The  incorporators  are  H.  A\'.  We- 
mann.  Thomas  J.  Kelley,  William  .\cher, 
John   H.   Menkhaus   and  Edward   M.   Cramer. 

The  Stevens  Contracting  Co.,  Cleveland,  O., 
has  been  incorporated  witli  a  capital  stock  of 
$15,000  and  will  engage  in  general  contract- 
ing business.  The  incorporators  are  R.  M. 
Calfee,  Mrs.  B.  Woods,  James  G.  Blackburn, 
Charles  M.   Stelling  and  E.  R.  Poulson. 


^  indicates  work  now^  open  for  l.lAs.        *   indicates  a  contract  let  recently. 
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Oklahoma. 

■  It  is  now  stated  that  actual  construction  will 
again  he  started  on  the  American  Central  Ry., 
south  from  Vernon.  Tex.,  by  April  1,  by  the 
Central  Construction  Co.,  which  has  the'  con- 
tract. The  line  northwest  runs  from  Vernon 
to  Miami.  Tex.,  via  Olustee  and  Manguni. 
Okla.  Considerable  work  on  the  construction 
was  done  in  the  neighborhood  of  Mangum 
several  months  ago. 

At  the  annual  meeting  of  the  directors  of 
the  .-\nadarko  &  Western  R.  R.  Co.,  at  Ana- 
darko.  on  Jan.  14,  K.  TT.  Luitwieler  was 
elected  president  for  the  ensuing  year,  L.  M. 
Spivey,  vice  president ;  W.  S.  Tilton,  secre- 
tary, and  G.  A.  Reinniiller,  assistant  secre- 
tary. The  Board  of  Directors  was  elected 
as  follows:  C.  H.  De  Ford,  Levi  Ogle,  L. 
M.  Spivey,  H.  C.  Bradford,  J.  C.  Stelzner, 
E.  B.  Teis.  J.  F.  Mitchell,  Fred  PfalT  and 
William  Plum.  The  road  was  chartered  last 
April,  with  $.")0,000  capital  stock  to  build  50 
miles  from  .\lden,  across  Caddo,  through  the 
City  of  Anadarko,  to  Cliickasha. 

Charles  Page,  a  wealtliy  oil  man  of  Tulsa, 
Okla.,  has  applied  to  the  City  Council  of 
Tulsa  for  a  franchise  for  an  interurban  rail- 
way which  will  connect  Tulsa  with  a  large 
amusement  park  to  be  built  and  maintained 
by  Mr.  Page.  The  interurban  and  park  will 
cost  $"250,000  and  will  be  completed  by  spring. 
The   franchise  will  undoubtedly  he  granted. 

Oregon. 

The  Kings  Heiglu-  Transit  Co..  mentioned 
in  our  last  issue,  lias  completed  surveys  and 
has  secured  the  capital  for  the  construction 
of  a  2-mile  line  at  Portland,  connecting  the 
line  of  the  Portland,  Reading,  Light  & 
Power  Co..  and  the  line  of  the  United  Rys. 
Co.  Construction  will  be  done  by  force  ac- 
count and  work  will  be  started  soon.  He- 
gardt  &  Clark.  Board  of  Trade  Bldg.,  Port- 
land, Ore.,  are  the  engineers ;  J.  R.  Witter- 
bee,  Board  of  Trade  Bldg.,  Portland,  is  pres- 
ident. 

The  Pacific  Great  Western  Ry.  Co.,  has 
filed  its  articles  of  incorporation  and  proposes 
to  construct  a  railroad  from  Eugene  w-esterly 
to  the  Siuslaw  River,  thence  following  the 
banks  of  the  stream  through  the  town  of 
Mapleton  to  Florence,  on  Siuslaw  bay  on 
the  coast  of  Lane  County.  The  capital  slock 
is  $50,000  and  incorporators  are  R.  B.  Hunt. 
Jesse  C.  Avers  and   Frederick   M.   Deneffe. 

The  Prineville  &  Eastern  R.  R.  Co..  Prine- 
ville.  Ore.,  has  been  incorporated  with  a  cap- 
ital stock  of  $100,000  of  which  $50,000  has 
been  subscribed,  and  it  is  proposed  to  com- 
mence grading  at  once.  The  survey  is  almost 
completed  for  the  distance  of  18  miles,  which 
will  be  the  length  of  the  new  road.  The 
terminal  of  the  new  road  will  be  almost  di- 
rectly west  of  Prineville,  at  a  point  where 
the  Hill  and  Harriraan  interests  are  using 
the  same  track.  There  is  a  move  on  foot  also 
for  a  railroad  through  the  wheat  belt  east 
of  the  Oregon  Trunk  from  Metolias  to 
Prineville.  This  will  be  a  somewhat  longer 
one  than  the  Prineville  &  Eastern,  but  can 
be  built  through  a  rich  territory.  ."Xt  no 
point  will  the  grade  be  greater  than  1  per 
cent.  It  is  said  that  the  Hill  interests  are 
behind  the  move.  Men  prominent  in  the 
organization  are  T.  M.  Baldwin,  W.  A.  booth, 
G.  M.  Cornett,  A.  J.  Noble,  T.  H.  LaFoIlette, 
G.   W.   Noble  and   D.   F.   Stewart. 

Pennsylvania. 

The  Pennsylvania  R.  R.  has  made  plans 
for  a  considerable  amount  of  improvement 
work  in  the  vicinity  of  Harrisburg.  This 
will  include  the  completion  of  the  three- 
track  plans  for  the  Philadelphia  and  Erie 
System  between  Flarrisburg  and  Renovo,  the 
completion  of  the  low-  grade  line  from  the 
north  to  cross  the  river  at  Juniata  bridge, 
and  connecting  at  Marysville  and  Enola  and 
other  important  work  and  in  connection  with 
the  other  improvements,  it  is  proposed  to 
construct  a  connecting  link  between  the  Fort 
Wayne  road  and  the  low  grade  division  of 
the  .Allegheny  Valley  R.  R.,  by  which  through 
freight  will  be  carried  around  Pittsburg. 
li    is   \uiderstood   that  the  work   of   construc- 


tion will  be  done  by  Eyre  &  Shoemaker,  Ar- 
cade Bldg..  Philadelphia.  Pa.,  now  in  charge 
of  the  work  of  extension  in  the  Northum- 
berland yards  of  the  Pennsylvania  Co.  and 
it  is  said  that  operations  will  be  begun  as 
soon   as   the   present   contract   is   completed. 

It  is  believed  here  in  Pittsburg  that  the 
llarriman  interests  are  figuring  on  getting 
into  this  city  by  the  Wabash-Pittsburg  Ter- 
minal tracks.  Those  interests,  it  is  said,  hope 
to  profit  by  the  split  of  the  Wabash  from  the 
Wheeling  &  Lake  F.rie,  the  Wabash-Pitts- 
burg Terminal  and  the  West  Side  Belt  Line. 
For  years  one  of  the  Harrinian  lines,  the 
Eric,  has  been  coming  into  Pittsburg  on  the 
Pittsburg  &  Lake  Erie  road,  which  is  a 
branch  of  the  New  York  Central.  The  ar- 
rangement is  to  end  in  a  year  and  then,  it 
is  understood,  the  Erie  may  be  barred  from 
Pittsburg.  To  prevent  that,  it  is  accepted 
generally  that  the  Eric  will  try  to  connect 
with  the  Wheeling  &  Lake  Erie  in  Bedford, 
O.,  and  conic  into  Pittslnirg  via  that  line 
and    the   Wabash-Pittsburg   Terminal. 

The  Southern  Cambria  Ry.  Co.,  Johnstown, 
Pa.,  will  probably  have  work  started  early 
this  spring  on  its  new  trolley  line  from  Johns- 
town to  Ebensburg.  Several  construction 
companies  are  said  to  have  put  in  bids  for 
doing   the   work. 

The  Northern  Electric  Street  Rv.  Co.,  F.  C. 
Dougherty.  Chief  Engineer.  40fi  'Linden  St., 
Scranton,  Pa.,  is  to  have  work  started  this 
spring  on  a  7-mile  extension  from  the  pres- 
ent terminus  at  Factoryville  to  Nicholson. 
.Mso  it  is  planned  to  build  a  branch  to  Mont- 
rose, passing  through  Hildale.  Lindeyville. 
Brooklyn.  Bridgewater  and  Montrose.  The 
company  has  obtained  practically  all  its  right 
of  way  and  franchises  through  these  towns. 
About  $80,000  will  be  spent  at  Christiana 
this  year  by  the  Pennsylvania  R.  R.  A  sub- 
way and  new  station  will  be  built,  additional 
trackage  will  be  added  and  a  dangerous  cross- 
ing abolished. 

The  City  Council  of  Lelianon  is  to  be  pe- 
titioned to  amend  the  franchise  ordinance 
so  as  to  permit  the  new  Lebanon-Campbell- 
town  Street  Railway  to  enter  the  city  via 
Eighth  St.   instead  of   9th  st. 

The  Pennsylvania  R.  R.  is  said  to  be  plan- 
ning to  resume  some  time  this  vear  the  work 
of  completing  its  six-track  system  from  Pitts- 
burg to  New  York.  This  means  the  con- 
struction of  two  two-track  low  grade  freight 
lines  to  fill  the  minor  'gaps  that  still  exist. 
One  of  these  is  between  Trenton  and  New 
York,  and  another  lies  west  of  Harrisburg. 

Engineers  of  the  Pennsylvania  R.  R.  began 
surveys  last  week  of  a  new  route  for  the 
proposed  cut-ofl^  to  eliminate  heavy  freight 
traffic  from  the  Pittsburg  district.  The  new- 
survey  starts  at  a  point  on  the  Connemaugh 
Division  near  Great  Belt,  and  extends  south- 
w-est  to  the  Beaver  Valley.  It  is  said  the 
main  line  of  the  Pennsylvania  will  be 
reached  at  Homewood,  w-hcre  the  large  clas- 
sification yards  are  located.  The  distance 
on    this   route   is  30  miles. 

The  purchasing  of  the  property  in  the  vic- 
inity of  its  freight  terminal  at  Pittsburg,  Pa., 
by  the  Baltimore  &  Ohio  Ry.,  gives  rise  to 
the  report  that  steps  are  about  to  be  taken 
toward  the  construction  of  the  proposed 
$.3.00(1,000  depot  in  that  city. 

South  Dakota. 

The  Chicago  &  Northwestern  Ry.  Co.  has 
filed  with  the  secretary  of  state  at  Pierre,  .?. 
Dakota,  a  plat  showing  an  extension  of  the 
Belle  Fourche  line  out  as  far  as  Red  Owl, 
in  Eastern  Meade  County.  W,  H.  Finley, 
Chicago,  111.,  is  .\ssistant  Chief  Engineer 
of  the  railway  company. 

Tennessee. 

The  Hoover  Co.,  Davidson  County,  has 
filed  its  charter  in  the  Secretary  of  State's 
office.  Nashville,  Tenn.  The  company  has  a 
capital  stock  of  $10,000  and  proposes  to  con- 
struct for  other  persons  or  corporations,  rail- 
roads, bridges,  locks,  dams,  etc.  The  incor- 
porators are  J.  T.  Hoover.  J.  S.  Clayton,  El- 
more Hill,  J.  H.  Zarecor  and  LeRoy  Mc- 
Gregor. 


Texas. 

(iood  progress  is  being  made  with  the  pro.- 
inulion  work  for  the  construction  of  the  Ve" 
lasco,  Rosenberg  &  Northern  R.  R.  Right  of 
way  has  already  been  mapped  out  and  funds 
provided  for  the  securing  of  charters  and  pur- 
chase of  right  of  way  and  incidentals.  Sev- 
eral meetings  of  committees  have  been  held 
recently  at  which  it  was  decided  to  carry  out 
the  plans  previously  laid  at  once.  The  line  is 
backed  largely  by  farmers  of  Brazoria.  It 
will  pass  considerably  to  the  westward  of 
West  Columbia,  opening  up  a  new  region  to 
railroad  communication  and  encouraging  the 
laying  out  of  many  new  townsite.s,  C  S  Ed- 
wards, West  Columbia,  is  reported  to  be  in- 
terested in  this  enterprise. 

The  Chamber  of  Commerce  of  Denton 
lex.,  IS  formulating  plans  for  the  organiza- 
tion of  a  $50,000  compaiiv  to  build  and  oper- 
ate the  proposed  Denton-Slidell  R  R  It  is 
estimated  that  the  railroad  which  will  be 
about  20  miles  long,  can  be  built  and  equipped 
for  about  $2.50,000,  Alvin  C,  OwsIcn-  is  pres- 
ident of  the  Chamber  of  Commerce  ' 

The  proposed  Jacksboro-Southern  R  R  Co 
i.s  reported  to  have  been  financed.  Negotia- 
tions are  now  under  way  for  bonuses  and 
rights  of  way,  and  it  is  believed  that  con- 
struction will  be  started  in  the  sprints  The 
line  will  be  20  miles  long,  extending  from 
Jacksboro  to  Oran  on  the  Weatherford  Min- 
eral Wells  &  Northwestern  R,  R  F  N  Mc- 
Ilheran,   Dallas,  Tex,,  is  the  engineer, 

J.  J.  Harrison,  chief  engineer  of  the  Mis- 
souri. Oklahoma  &  Gulf  Rv.  Co..  of  Texas 
has  taken  tip  with  the  railroad  commission 
at  .Austin.  Tex.,  the  matter  relative  to  the 
proposed  bond  issue  on  that  part  of  the  com- 
pany s  road  in  Texas  about  9  miles  from 
Red  River  to  Denison.  Texas,  where  the 
headquarters  of  the  company  are  situated 
The  road  is  principally  an  Oklahoma  corpora- 
tion, being  built  from  Denison  to  Wagoner 
Okla.,  a  distance  of  211  miles. 

Citizens  of  Madisonville,  Texas,  recently 
held  a  meeting  for  the  purpose  of  discussing 
the  matter  of  offering  inducements  to  the 
Trinity  &  Brazos  Vallev  R.  R  and  the  Mis- 
souri. Kansas  &  Texas  R.  R.  to  build  a  line 
into  that  place.  The  latter  company  has  al- 
ready begun  construction  woi-k  on  a  "line  from 
Trinity  west  and  has  the  route  surveyed 
to  the  Trinity  River,  the  east  boundarv  line 
of  Madison  County.  A  committee  of  'which 
O.  A.  Parten  is  a  member,  was  appointed  to 
communicate  with  the  proper  authorities  of 
the    railroads. 

According  to  an  announcement  reported 
to  have  been  made  by  C.  M.  Case,  engineer 
in  charge  of  the  construction  of  the  Frisco 
line  between  Brady  and  Menard,  track  laying 
w-as  then  within  five  miles  of  the  terminus. 
Menard.  That  town,  the  officials  of  the  road 
say,  will  be  the  terminus  for  some  time.  When 
the  Menard  extension  was  decided  on  that  was 
the  announced  temporary  terminus  and  noth- 
ing has  ensued  since  then  to  warrant  the  man- 
agement of  the  road  in  making  a  change 
from  the  plans  then  outlined. 

.Arrangements  are  under  way  by  the  Frisco 
System  for  securing  finances  for  the  construc- 
tion of  its  Texas  line,  the  Quanah,  Acme  & 
Pacific  R,  R.,  which,  according  to  plans  will 
be  built  from  the  present  terminus  at  Padu- 
cah,  Tex,,  to  El  Paso,  a  distance  of  about 
350  miles.  The  survey  for  the  line  was 
finished  several  months  ago.  The  route  fol- 
lows an  almost  direct  course  from  Paducah 
and  El  Paso.  It  runs  through  the  southeast 
corner  of  New  Mexico  for  about  100  miles. 
It  traverses  a  big  scope  of  territory  in  Texas 
and  New  Mexico  that  is  at  present  entirely 
without  railroad  transportation  facilities.  The 
new  road  connects  at  Quanah  with  the  branch 
line  of  the  Frisco  that  runs  here  from  Sapul- 
pa,  Okla,  The  extension  of  the  road  to  El 
Paso  will  afford  a  new  and  direct  route  be-  ' 
tween  St,  Louis,  Kansas  City  and  intermediate 
points  and  El  Paso  and  far  Western  points. 
All  bonus  contracts  are  bein.g  closed  up 
according  to  advices  from  Beeville,  Texas,  by 
officials  of  the  Nueces  River  Valley  R.  R.  Co",  _ 
headquarters  of  which  are  at  that  place,  pre- 
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paratory  to  construction  of  the  proposed 
lines  west  to  Eagle  Pass  and  south  to  Ar- 
ansas Pass  from  Beeville.  The  proposed 
route  is  over  a  country  comparatively  free 
from  grades  of  any  consequence  and  the  cost 
of  construction  will  be  cheap,  while,  on  the 
■other  hand,  the  bonuses  are  enormous,  which 
facts  have  made  it  easy  to  get  financial  firms 
to  back  it.  Fifty-three  miles  of  the  road  to 
the  west  have  been  permanently  located  and 
will  take  the  road  through  Clareville,  up  the 
Nueces  River  to  Oakville  and  then  toward 
Cotulia.  According  to  reports,  W.  A.  Frisby, 
Beeville.  president,  stated  that  actual  construc- 
tion work  would  be  started  March  1,  and 
that  steel  in  10-mile  sections  has  been  ordered 
delivered   at   Beeville. 

.\dvices  from  .A.lpine,  Te.x.,  state  that  pros- 
pects for  the  construction  of  railroads  through 
that  city  are  brighter  now  than  at  any  pre- 
vious time.  The  Kansas  City,  Mexico  and 
Orient  has  located  the  route  of  its  main  line 
through  Alpine  and  has  acquired  ground  for 
Its  depot  and  division  terminals.  It  is  stated 
that  as  soon  as  the  gap  between  San  Angelo 
•and  Fort  Stockton,  now  under  construction, 
is  finished,  grading  will  he  started  on  the  ex- 
tension of  the  line  from  Fort  Stockton  and 
Alpine  and  between  that  place  and  the  pro- 
posed crossing  of  the  Rio  Grande,  just  be- 
low Presidio.  The  Pecos  Valley  Southern  is 
preparing  to  extend  its  line  from  Balniorhea 
to  Alpine,  a  distance  of  about  fifty  miles. 
The  latter  road  will  give  this  place  direct 
connection  with  the  Pecos  Valley  System  of 
the  Santa  Fe  and  the  Texas  and  Pacific  at 
Pecos,  Tex.  The  third  road  which  is  arrang- 
ing t.)  build  into  Alpine  is  the  Pecos  Valley 
Northeastern.  It  is  now  obtaining  right  of 
way  for  its  proposed  extension  ihat  will  run 
from  Pecos,  via  Alpine,  to  Bduquillas,  the  lat- 
ter place  being  situated  on  the  Rio  Grande. 

Advices  from  Galveston.  Tex.,  state  that 
the  budget  for  the  Gulf  lines  of  the  Santa 
Fe  System  is  about  completed  and  will  shortly 
be  forwarded  to  the  general  offices  at  Chicago. 
The  budget  calls  for  $7.50.000  for  improve- 
ments this  year  on  the  lines  in  Texas,  Okla- 
lioma  and  Louisiana.  It  is  estimated  that 
about  $l")t»,Oi)ii  will  be  expended  on  the  Galv- 
eston Division.  Some  of  the  items  deter- 
mined upon  for  Galveston  are  as  follows : 
Track  changes  in  the  Galveston  vards  at 
42nd  St.,  $15,000.  Construction  of  a"  new  16- 
stall  brick  and  concrete  engine  house,  $40,000. 
Construction  of  a  new  standard  sandhouse, 
Sl,7.jii.  Construction  of  a  new  60x100  brick 
machine  and  blacksmith  shop  with  boiler 
rooms,  $8,0011.  Construction  of  a  new  stand- 
ard 8o-foot  turntable  and  motor  $7,500.  Con- 
struction of  a  new  oil  and  storehouse  with 
office  and  platform  70x100,  $17,000.  Con- 
struction of  new  wooden  sidewalks  in  coach 
•cleaning  yards,  $300.  These  separate  items 
represent  approximately  $90,000  of  the  sum 
to  be  expended  in  the  city  of  Galveston, 
and  to  this  is  to  be  added  also  another  item 
•of  approximately  $10.00i)  for  new  machinery 
and  tools,  which  is  not  included  in  the  figures 
given  above.  The  tracks  in  the  Galv- 
eston yards,  under  the  new  plan,  are  to  be 
rearranged  on  a  new  basis  and  the  present 
facilities  are  to  be  torn  down  or  dismantled 
with  a  few  minor  exceptions.  The  construc- 
tion work  of  the  buildings  planned  in  the 
budget  is  to  be  of  brick  or  reinforced  con- 
crete and  the  improvements  will  in  every  way 
be  permanent. 

Citizens  of  Madisonville  have  appointed  a 
committee  to  offer  inducements  to  the  Trinity 
&  Brazos  Valley  R.  R.,  and  the  Missouri,  Kan- 
sas &  Texas  R.  R.  to  build  a  line  through 
that  place.  The  latter  road  has  already  be- 
gun the  construction  of  a  line  from  Trinity 
west,  and  is  having  the  line  surveyed  to  the 
Trinity  River,  the  east  boundary  line  of 
Madison  County.  It  is-  also  rumored  that  the 
Trinity  &  Brazos  Valley  contemplates  liuild- 
ing  a  feeder  through  the  territory. 

Utah. 

According  to  an  announcement  received 
from  Salt  Lake  City,  Utah,  the  Oregan  Short 
Line  Ry.  Co.  is  planning  the  expenditure  of 
$7,000.0(10   for  improvements  during  the  pres- 
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ent  xear.  1  h 
and  terminals, 
$7,060.  Track  to  he 
well  to  llomedale. 
$114,645.  l-'.xtension 
High  Pr;»irie  sumnut 
$l,5!)(i.800.  iixtcnsion  from  Hurley  to  Kelton 
summit  traversing  the  Raft  River  project,  60.5 
nnles,  estimate  $'-',O15,0il0.  Lay  track  on  line 
.•\shton  to  Bri.ggs,  37.5  miles,  estimate  $994,- 
957.  Extension  Buhl  to  .Salmon  River  cross- 
ing, S.t'i  miles,  estimate  $25i;.S65.  Extension 
froin  Nyssa  east  toward  Hnmedale,  2(i  miles, 
estimate  $77X,950.  ,\11  of  the  above  have 
been  authorized  and  work  will  begin  early 
in    the    spring. 

Vermont. 

1  he  State  Legislative  Connnittec  has  giv- 
en the  final  hearing  on  the  bill  giving  the 
Boston  &  Maine  R.  R.  (N.  Y.,  N.  H.  Sr  H.  R. 
R.)  permission  to  construct  a  line  of  railroad 
from  .South  Vernon  to  Brattleboro.  parallel- 
ing the  present  line  of  the  Central  Vermont 
R.  R..  which  is  now  used  by  the  Boston  & 
Maine.  J.  P.  Snow,  Boston,  Mass.,  is  Chief 
Engineer  of  the  Boston  &  Maine. 
Virginia. 

The  .Sciutliern  Ry.  Co.  will  have  work 
started  soon  on  10  miles  of  double-tracking  be- 
tween Franklin  Junction  and  Whittles,  in  Vir- 
ginia. 

The  Old  Dominion  Development  Co.,  oper- 
atin.g  the  Carbon  Hill  coal  mines,  15  miles 
northwest  of  Richmond,  will  begin  work  in 
the  early  spring  on  a  line  of  railroad  from 
its  mines  to  Laurel  Station,  on  the  Richmond. 
Fredericksburg   and    Pcitiini:K'    R     R. 

Washington. 

The  City  Council  of  South  Bend,  Wash., 
has  granted  an  electric  car  line  franchise  to 
J.  D.  Crary,  of  .Aberdeen.  The  company  to 
operate  the  line  will  be  known  as  the  Twin 
City  Electric  Ry.  Co.  It  already  has  a  fran- 
chise for  the  City  of  Raymond  and  has  asked 
the  County  Commissioners  for  a  franchise 
between  the  two  cities.  The  company  is  un- 
der a  $'250  bond  to  begin  construction  by  May 
1,  and  the  franchise  calls  for  the  completion 
and  operation  of  the  line  within  two  years 
through  and  between  the  two  cities.  This 
means  the  expenditure  in  the  two  cities  of 
at  least  $200,000. 

The  Chehalis  &  Cowlitz  R.  R.  Co.  has  been 
incorporated  with  a  capital  stock  of  $300,000 
and  proposes  to  construct  a  .steam  or  electric 
railroad  from  Chehalis  to  a  point  on  the  Cow- 
litz River  at  or  near  the  Plamondon  dona- 
tion land  claim  on  Cowlitz  prairie,  20  miles 
southeast  of  Chehalis.  A  considerable  amount 
of  right  of  way  for  this  road  has  been  se- 
cure<l  by  H.  C.  Coffman  and  George  A.  Rob- 
inson, of  Chehalis,  the  incorporators  of  the 
company. 

The  Nooksack  Valley  Traction  Co.  is  plan- 
ning to  have  actual  construction  work  started 
this  spring  on  its  projected  line.  The  nec- 
essary construction  capital  is  reported  to 
have  lieen  assured.  The  first  line  to  be  built 
will  be  to  Blame  and  with  the  completion 
of  the  line  from  Bellingharn,  the  British  Co- 
lumbia Electric  Co..  of  Vancouver,  B.  C.  will 
build  into  Blaine  from  White  Rock.  That 
company  already  has  an  electi;ic  line  con- 
structed and  the  connecting  link  is  but  a 
short  line  which  can  be  complete<l  in  a  brief 
period.  The  Nooksack  line  will  also  Iniihl 
from  Blaine  to  I.ynden  and  Sumas.  J.  E. 
Morrison  is  president  of  the  Nooksack  Valley 
Traction  Co..  Dr.  William  Welch  and  A.  J. 
Welch,  of  Bellingharn,  are  also  interested, 
and  it  is  said  that  the  last  named  will  lie  in 
charge  of  the  con.'truction  work. 
Wisconsin. 

Engineeis    ui    the    .Mimieapolis.    St. 
Sauk   Ste.   .Marie   Rv.   have  located   a 
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route  out  of  Frederick  across  the  Wood  Riv- 
er Valley.  A  number  of  lines  have  been 
run  the  past  few  vears  in  an  attempt  to  do 
this.  The  line  adopird  leaves  the  present 
line  of  the  Soo  thri  e- /..urths  of  a  mile  south 
of  Frederic  and  runs  to  the  eastward^  of  the 
town  about  SO  rods.     Tho  new  depot  is  to  be 


located  on  the  new  line  just  cast  of  the  main 
part  of  town.  I'^roni  the  site  of  the  proposed 
new  depot  the  new  surveys  runs  in  a  north- 
easterly direction  to  section  .32-3816  in  Bennett 
County.  If  the  line  continues  in  the  same 
direction  from  that  point  the  new  liiie  will 
pass  Clam  Lake  in  Burnett  County  to  the 
westward.  It  will  also  run  just  west  of  Webb 
Lake  in  the  same  county.  The  surveying  par- 
ty early  in  January  was  working  eight  miles 
northeast  of  Frederic  and  four  miles  east  of 
the  line  the  Soo  located  three  years  ago.  The 
old  line  ran  west  of  Siron  postoffice  in  Burnett 
County  while  the  new  line  runs  east  of  that 
place. 

-State  Railroad  Commission  has  been  asked 
for  a  certiticate  of  public  convenience  and  ne- 
cessity for  the  West  Grant  &  Northern  R.  R. 
Co.  This  company  plans  to  build  a  line  to 
start  from  a  connection  with  the  Burlington 
in  the  neighborhood  of  Potosi  and  run  north- 
ward through  Bloomington,  Mt.  Hope,  Wood- 
man, thence  to  Boscobel  to  Hillsboro,  where 
it  will  conect  with  the  Hillsboro  &  North- 
western, which  operates  a  short  line  connect- 
ing with  the  North-Western  at  Union  Center. 
W.  E.  Howe,  Boscobel.  Wis.,  is  applying  for 
the   certificate. 

.•V    project    is 
construction    of 

Green  Bay  to  Sturgeon  Bay.  a  distance  of 
50  miles.  It  is  estimated  that  such  a  line 
could  be  built  for  $15,000  per  mile.  Mitchell 
Joannes,    (ireen    Bay,    Wis.,    is    interested. 

The  contract  for  closing  the  gap  in  the 
(-tinaha  line  between  the  Omaha  depot  at 
Kaiser  and  Park  Falls,  Wis.,  is  reported  to 
have  been  let  to  .\.  Larson,  who  had  a  sub- 
crintract  on  the  last  piece  of  road  built  during 
the   past   year. 

It  begins  to  lo.d-c  as  though  the  Flagg 
River  R.  R.  Co..  of  Superior,  might  start 
work  this  year  on  its  proposed  line  to  con- 
nect Superior  and  Ashland.  The  Pokegama 
Land  Co.  which  is  controlled  by  the  parties 
liacking  the  railroad  has  been  securing  prop- 
erties at  Wisconsin  Point  and  it  is  believed 
that  this  will  be  used  as  terminal  ground  for 
the   new   railroad. 

The  Council  I-"inance  Comniittee  of  Milwau- 
kee, Wis.,  has  recommended  that  provision 
be  made  in  the  budget  for  $500,000  of  mort- 
gage  certificates    for   a   terminal    station. 

It  is  reported  in  Fan  Claire.  W^is.,  that 
the  management  of  the  Chicago,  St.  Paul, 
Minneapolis  &  Omaha  R.  R.  has  under  con- 
sideration the  expenditure  of  about  $:300.000 
for  the  construction  of  a  new  railway  line 
between  Eau  Claire  and  Truax  and  also  a 
new  bridge  at  the  first  city.  C.  W.  Johnson, 
.St.    Paul.    Minn.,    is   Chief   Engineer. 
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The  Laramie.  Halins  Peak  &  Pacific 
K.  D.  Stewart,  chief  engineer.  Laramie 
is  reported  to  have  let  all  contracts  for  the 
construction  of  its  line  into  North  Park.  It 
is  said  that  contractors  have  assembled  out- 
fits at  Laramie  preparatory  to  the  establish- 
ment of  numerous  grading  camps.  The  com- 
pany has  contr.-icted  for  the  sale  of  $8,600,000 
worth  of  bonds  for  the  purpose  of  extending 
the    road. 

Canada. 


he  .Minister  ot  Railways  has  referred  to 
Railroad  Commission  the  application  of 
Canadian  Northern  Ry.  for  approval  of 
location  plans  of  its  Ottawa  to  Toronto 
from  Macpherson  Ave..  Toronto,  to  Rose- 
Heights.  .'\s  the  new  line  will  run  through 
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a  thickly  settled  district  the  Commission  is 
asked  to  consi<Ier  the  details  of  location  be- 
fore final  .'ipproval  is  given. 

The  Railway  Committee  of  the  House  of 
Commons  has  adopted  the  bills  extending 
the  time  in  which  the  Walkerton  &  Lucknow 
Ky.  may  complete  construction  from  Walker- 
ton  to  Lucknow,  and  in  which  the  Guelph  & 
Goderich  Ry.  may  be  completed  from  Wool- 
wick,  Peel  or  Wellesley  Townships,  to  St. 
Mary's  and  Clinton  via  Stratford.  A  bill  was 
also  adopted  to  extend  the  time  in  which  the 
South  Ontario  Pacific  Ry.  Co.  may  build 
from    Guelph    Junction    to    Hamilton.        The 


4-  indicates  work  now  open  for  b'Js.        i?  indicates  a  contract  let  recently. 
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company  is  owned  bv  the  Canadian  Pacific 
Ry. 

The  Quebec  &  Great  Northwestern  Ry.  Co. 
is  to  apply  for  a  charter  authorizing  the  con- 
struction of  hn^s  from  Port  Arthur  to  New 
Liskeard,  and  thence  to  Quebec  city,  from  a 
point  on  the  main  line  To  miles  west  of  Mani- 
waki. '  northerly  to  the  National  Trans-conti- 
nental to  Ottawa;  from  New  Liskeard  to  a 
point  on  the  National  Transcontinental  east 
of  Lake  Abitibi,  and  from  New  Liskeard  to 
Temiskaming   Station. 

The  People's  Ry.  Co.  has  applied  to  Parlia- 
ment for  a  Federal  charter.  The  company  al- 
ready has  a  charter  from  Province  to  On- 
tario. The  Dominion  charter  is  being  asked 
to  extend  the  present  authorized  lines  as  fol- 
lows :  From  the  village  of  Arthur  to  Flesher- 
ton,  with  branches  to  Meaford,  Owen  Sound 
and  Collingwood,  and  a  line  from  Owen 
Sound  to  Midland  along  the  shore  of  Geor- 
gian Bay ;  also  a  line  from  Woodstock  to  Sar- 
nia.  via  London,  Strathroy,  Alvinston  and 
Petrolea;  also  from  Woodstock  to  Simcoe, 
from  Waterford  to  Hamilton,  from  Ottervillc 
to  Tillsonburg.  from  Stratford  to  Seaforth. 
Clinton  and  Goderich,  from  St.  Thomas  to 
London,  Lucan.  \\'oodhouse,  Kirkton.  Mit- 
chell, Listowel,  Harrisburg  and  Mount  Forest, 
and  from  Guelph  to  Hespeler  and  Puslinch 
Lake. 

The  Canadian  Parliament  has  been  asked 
to  grant  a  charter  for  a  railway  from  the 
mouth  of  Columbia  across  the  Rockies  to 
Peace  River  Landing,  and  thence  to  Fort 
Churchill  or  Fort  Nelson  on  Hudson  Bay. 

The  Peace  River  &  Pacific  Ry.  Co.  is  apply- 
ing for  a  charter  to  construct  a  line  from 
Port  Nelson  across  the  hinterland  to  Fort 
Vermilion  and  on  across  the  rockies  to 
Port  Simpson. 

Green  &  Burdick  Bros.,  t'ictoria.  B.  C.,  are 
securing  the  right  of  way  for  the  first  20 
miles  of  the  Victoria  &  Barkley  Sound  Rv. 
Already  a  number  of  contracts  have  been  en- 
tered into  with  the  owners  of  land,  and  it  is 
anticipated  that  the  necessary  right  of  way 
between  Victoria  and  Sooke  will  have  been 
purchased  within  a  short  time.  Construction 
work  will  commence  at  the  Victoria  end  of 
the  section,  probably  some  four  miles  from 
\"ictoria. 

Six  laborers  were  killed  and  another  fatally 
injured  on  Jan.  13  by  the  premature  explosion 
of  a  blast  on  the  Grand  Trunk  Pacific  right 
of  way,  near  Prince   Rupert,   B.   C. 

.■\mong  the  other  railroad  matters  which 
will  shortly  come  before  Parliament  are  the 
following:  The  Hudson  Bay,  Peace  River  & 
Pacific  Ry,  Co.  w-ill  apply  for  incorporation. 
This  company  proposes  to  build  from  Port 
Nelson  to  Fort  Churchill,  then  westerly  to 
Fort  Vermilion  on  the  Peace  River,  thence 
southwesterly  to  Fort  St.  John,  thence  west- 
erly to  Laurier  Pass  and  on  to  Port  Simp- 
son, also   from   St.   John   to   Edmonton.     The 


Aisek  &  Yukon  Ry.  will  apply  for  an  exten- 
sion of  time  for  construction  for  legislation 
to  expend  15  per  cent  of  the  amount  of  its 
capital,  for  four  years,  and  for  completion 
in  seven  years.  The  Dominion  Development 
Co.  will  seek  incorporation.  It :  proposes  a 
line  to  run  from  the  Nass  River  on  the  Port- 
land Canal  to  Fort  Churchill  and  Port  Nelson. 

The  Canadian  Pacific  Ry.  on  Jan,  15,  took 
over  the  St.  Maurice  Valley  Ry.  and  the  New 
Brunswick  Ry.,  and  added  them  to  its  system. 
These  roads  have  been  operated  by  the  C. 
P.  for  some  time.  The  St.  Maurice  Valley 
runs  from  Three  Rivers,  on  the  Quebec  main 
line  of  the  Canadian  Pacific,  through  Shawiui- 
gan  Falls  to  Grand  Mere,  27  miles.  It  will 
after  the  date  named  be  known  as  part  of 
District  No.  3  of  the  Fastern  Division.  The 
New'  Brunsw'ick  Southern  runs  from  West 
St.  John  to  St.  Stephen,  N.  B.,  and  will  be 
operated  as  part  of  District  No.  1  of  the 
Atlantic  Division. 

The  Toronto  &  York  Radial  Ry.  Co.  is  re- 
ported to  be  purchasing  a  private  right-of- 
way  for  its  metropolitan  line  south  from 
W'oodlawn  ave.  to  a  point  on  the  Canadian 
Northern  Ontario  right-of-way  two  or  three 
luuulred  feet  west  of  Yonge  St.,  Toronto. 
l''rom  Woodlawn  Ave.  the  road  would  run 
north  on  the  highway,  as  at  present. 

There  has  been  a  considerable  amount  of 
railroad  construction  during  the  past  year  in 
the  vicinity  of  Moose  Jaw  Sask.  During 
the  past  year  the  Grand  Trunk  Pacific  has 
had  its  line  approved  from  from  Regina  to 
Moose  Jaw,,  paralleling  the  main  line  of  the 
C.  P.  R.  on  the  north  side.  Construction 
work  on  this  line  has  already  started  and 
will  be  carried  on  to  completion  during  IPll. 
.A.n  extension  of  this  line  is  planned  running 
northwesterly  from  Moose  Jaw  between  the 
main  line  of  the  C.  P.  R.  and  the  Moose 
Jaw-Lacombe  branch  to  the  Saskatchewan 
River.  The  route  of  this  line  has  not  yet 
been  approved  by  the  railway  committee  at 
Ottawa.  The  Canada  Northern  Ry.  has  also 
had  approved  during  the  past  year  a  line  run- 
ning from  Regina  to  Moose  Jaw  on  the  north 
side  of  the  proposed  G.  T.  P.  line  to  a  point 
in  township  17,  range  24,  w.  2nd,  where  it 
intersects  the  G.  T.  P.  line  coming  into  the 
city  toward  the  north.  This  road  will  be 
started  at  an  early  date.  Construction  work 
has  been  active  on  the  Maryfield  extension 
of  the  C.  N.  R.,  which  enters  from  the  south, 
and  this  road  is  graded  to  New  Warren,  a 
point  about  thirty  miles  southeast  of  Moose 
Jaw.  The  route  of  this  line  has  been  some- 
what diverted  since  the  original  survey  and 
instead  of  coming  in  close  to  the  C.  P.  R. 
at  Pasqua,  it  runs  in  a  more  westerly  direc- 
tion, approaching  Moose  Jaw  from  the  south. 
The  line  has  now  been  surveyed  to  the  city 
limits,  but  it  has  not  yet  been  made  public 
where  it  will  enter  the  city.  The  C.  N.  R. 
has    another    proposed      line      running      from 


Moose  Jaw  to  the  south  side  of  Lake  John- 
ston, thence  in  a  northwesterly  direction  to 
Swift  Current.  This  route  has  not  yet  been 
approved  at  Ottawa,  but  will  be  under  con- 
sideration during  the  present  month.  The 
Alberta  Central  has  also  obtained  approval 
for  a  branch  from  Red  Deer,  Alta,  to  Moose 
Jaw.  This  line  will  approach  Moose  Jaw 
from  the  northwest,  crossing  the  .Saskatche- 
wan River  at  a  point  somewhere  between 
the  Moose  Jaw-Lacombe  branch  and  the  main 
line  of  the  C.   P.   R. 

The  Grand  Trunk  Ry.  has  offered  to  ne- 
gotiate with  the  Government  respecting  the 
operation  of  the  Hudson  Bay  Railway.  It  is 
supposed  that  the  Grand  Trunk  Pacific  would 
desire  a  lease  similar  to  the  one  under  whic'' 
it  will  operate  the  eastern  section  of  the  Na- 
tional Trans-Continental.  A  substantially 
similar  offer,  it  is  said,  has  already  been  re- 
ceived from  the  Canadian  Northern.  The 
present  proposition  contemplates  the  con- 
struction of  a  line  from  the  Grand  Trunk 
Pacific  from  Saskatoon  to  the  Pas  Mission. 

In  an  interview  at  Montreal,  William 
VVliyte,  vice  president  of  the  Canadian  Pacific, 
stated  that  that  company  will  build  •ViO  miles 
of  track  in  the  west  during  the  coming  sum- 
mer, including  the  completion  of  the  double- 
tracking  of  the  line  between  Winnipeg  and 
Brandon.  In  addition  to  this  there  will  be 
a  good  deal  of  double-tracking  around  Moose 
Jaw,  which  is  becoming  an  important  shipping 
center.  In  order  to  make  the  road  through 
the  Mountain  section  more  secure,  Mr.  Whyte 
stated  that  it  would  be  given  a  rock  ballast, 
the  ballast  being  obtained  from  the  mountains 
with  two  large  crushers.  In  addition  to  this 
the  western  program  includes  the  strengthen- 
ing of  a  number  of  bridges  to  keep  up  with 
the  increasing  weight  of  equipment,  and  a 
number  of  new  steel  bridges.  The  rest  of 
the  construction  program  includes  a  number 
of  short  lines,  from  20  to  40  miles  long,  to 
connect  newly-settled  districts  with  the  main 
lines. 

Mexico. 

Arrangements  are  being  made  by  an  Amer- 
ican Syndicate  of  which  A.  D.  Meloye,  New 
York  City,  is  at  the  head,  for  the  construc- 
tion of  a  railroad  from  Tepehuanes,  Mex.. 
to  the  mining  camp  and  district  of  Guanacevi, 
State  of  Durango.  The  survey  for  the  pro- 
posed road  has  been  made  and  is  now  in 
the  hands  of  the  government  for  formal  ap- 
proval. The  construction  of  this  proposed 
line  will  afford  a  shipping  outlet  for  one 
of  the  richest  mineral  regions  in  Mexico,  and 
it  is  said  that  it  will  lead  to  the  immediate 
establishment  of  a  large  smelter  either  at 
Guanacevi  or  Tepehuanes.  The  line  will  con- 
nect with  the  National  Railways  of  Mexico 
at  Tepehuanes.  J.  T.  Odell,  vice  president 
of  the  Kansas  City,  Mexico  &  Orient,  is  also 
a  member  of  the  syndicate. 


ROADS,     STREETS     AND     PAVEMENTS 


Alabama. 

The  City  Council  of  Tuscaloosa.  .\la.,  has 
authorized  the  city  engineer  to  open  bids  for 
paving  of  the  principal  streets. 

Arkansas. 

A  petition  has  been  introduced  in  the  city 
council  of  Texarkana,  Ark.,  by  Alderman 
Charles  Conway  creating  improvement  district 
No.  12  for  the  purpose  of  draining  and  paving 
with  vitrified  brick  the  alley  between  Broad 
and  Third  Sts.,  from  State  Line  Ave.  to  Wal- 
nut St. 

California. 

®The  town  trusteis  of  Chico,  Cal..  have 
awarded  the  contract  to  the  Chico  Construc- 
tion Co.  of  that  city  for  street  improvement 
under  the  Local  Improvement  Act  of  1001. 
The  contract  calls  for  the  grading  and  gravel- 


The     accepted     bid 


of    the    unaccepted    streets    in    a    manner 

•J«  indicates  work  now  open  for  bids. 


specified   b\'   the    Ijoard. 
amounts  to  $32,000. 

The  Nevada  County  supervisors.  Nevada 
City,  Cal.,  have  decided  not  to  purchase  the 
toll  road  and  bridge  between  Grass  Valley 
and  .\llegheny  at  the  present  time.  The  road 
and  bridge  are  owned  by  Theodore  Wayman. 

Northern  California  counties  held  a  conven- 
tion in  Sacramento  on  Jan.  14,  to  consider 
what  action  should  be  taken  to  obtain  their 
share  of  the  $18,000,000  voted  at  the  last  elec- 
tion for  the  building  of  the  state  highways. 

The  board  of  supervisors  at  Nevada,  Cal. 
has  appointed  viewers  for  a  proposed  road 
between  Nevada  and  Washington.  P.  H.  Bro- 
phv  is  supervisor. 

The  board  of  supervisors,  Marysville,  Cal, 
divided  $6,.588.45,  which  was  unapportioned 
in  the  Road  Fund,  as  follows:  Road  District 
No.  1,  $.3,142.18;  Road  District  No.  2,  $2,- 
0.35.34;  Road   District  No.  3,  $810.93. 


Colorado. 

•{•Bids  will  be  received  until  11  a.  ni..  Jan. 
30,  by  Board  of  Public  Works,  Denver.  Colo., 
for  furnishing  labor  and  material  for  grading, 
curbing  and  surfacing  streets  in  Capitol  Hill 
Improvement  District  No.  7.  A  certified 
check  for  $2,000  must  be  filed  with  each  bid. 
Henry   Read   is   president  of '  the   board. 

The  Fremont  County  Goods  Roads  Asso- 
ciation has  been  organized  in  Canon  City, 
Colo.,  with  Charles  R.  McLain  of  that  city, 
president ;  W.  B.  Rowland,  first  vice-president 
and  chairman  of  the  executive  committee,  and 
H.  F.  Maddox,  secretary  and  treasurer.  The 
association  has  been  formed  to  urge  the  con- 
struction of  good  roads,  and  the  continuance 
of  the  new  Santa  Fe  trail  from  Pueblo  ui)  the 
Arkansas  to  Salida  and  to  the  western  limits 
of  the  state.  It  is  proposed  to  build  two 
branches  from  Salida,  one  over  the  Continental 


®  indicates  a  contract  let  recently. 
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divide  to  Gunnison  and  on  to  the  Uncom- 
pahgre  valley,  and  the  other  north  through 
Buena  Vista,  Leadville  and  Glenwood  Springs 
and  down  the  Eagle  and  Grand  rivers  to 
Grand  Junction. 

According  to  information  received  from 
Colorado  Springs,  Colo.,  El  Paso  county  dele- 
gates to  the  good  roads  conference  in  Den- 
ver have  decided  to  join  with  the  delegates 
from  the  Arkansas  valley  and  western  slope 
in  an  effort  to  secure  from  the  State  Highway 
Commission  $25,000  for  construction  of  12 
miles  of  road  west  of  Canon  City.  This  is 
the  connecting  link  necessary  to  complete  a 
road  from  Denver  through  Colorado  Springs, 
Canon  City.  Salida  and  other  important  towns 
to  Grand  Junction. 

Advices  from  Greeley,  Colo.,  state  that  it 
is  proposed  to  bond  Weld  county  for  $1,- 
000.000  for  the  purpose  of  giving  the  county 
a  modern  road  system,  with  GOO  miles  of  mac- 
adam. The  county  already  has  3,000  miles  of 
district  roads. 

At  a  recent  meeting  of  the  Commercial  As- 
sociation of  Boulder,  Colo.,  plans  were  dis- 
cussed for  building  a  new  county  road  from 
Boulder,  to  connect  with  the  Denver  road  at 
Bloomfield.  The  association  will  raise  funds 
for  building  the  new  road  and  hopes  to  have  it 
finished  before  June. 

Delaware. 

Advices  from  Wilmington,  Del.,  state  that  a 
commission  appointed  to  investigate  the  mat- 
ter of  building  a  road  from  the  Boulevard 
extended  to  the  Foulk  Road,  Brandywine 
Hundred  has  reported  in  favor  of  buildin,g  the 
road.     Jackson   Pierce  is   a  committeeman. 

Florida. 

•J*Bids  will  be  received  until  2  p.  m.,  Feb. 
T,  by  the  city  of  Tampa,  Fla.,  for  paving  1% 
iniles  of  road  southward  from  Six-?^Iile  Creek. 
The  roadway  is  to  be  of  shell  10  ft.  in  width. 
G.  Sullivan  is  City  Engineer. 

The  St.  Johns  County  Board  of  Commis- 
sioners, St.  Augustine,  Fla.,  has  made  the  road 
between  Hastings  and  Palatka  the  official 
county  road,  declaring  it  a  highway  to  the 
Putnam  county  line  and  ordering  it  a'dvertisetl 
as  such. 

The  Brooksville  Automobile  Club,  Brooks- 
ville,  Fla.,  has  notified  the  Tampa  Automobile 
Club.  Tampa,  Fla.,  that  funds  have  been  raised 
for  laying  out  the  air  line  hard  road  between 
the  two  cities.  Capt.  C.  S.  Washington  is 
president  of   the  Tampa  club. 

Georgia. 

•I'Bids  will  be  received  until  3  p.  m.,  Feb. 
a.  by  J.  P.  Foster.  City  Clerk,  Atlanta,  Ga.,  for 
furnishing  and  setting  concrete  and  granite 
curb ;  furnishing  and  laying  brick,  tile  and 
slicet  cement  sidewalks;  also  tile  and  sheet 
cement  for  repairs  for  ordinary  street.  R.  M. 
Clayton  is  City  Engineer. 

-\  24-ft.  macadamized  roadway  is  being  built 
from  Asheville,  N.  C.  to  Altapass,  Ga.,  under 
the  supervision  of  Dr.  Joseph  Hyde  Pratt, 
state  geologist.  This  road  will  run  100  miles 
along  the  crest  of  the  Blue  Ridge  by  gentle 
grades  at  an  altitude  of  from  2,-500  ft.  to  3,- 
000  ft. 

A  resolution  has  been  presented  to  the 
board  of  county  commissioners  at  Atlanta, 
Ga.,  by  Shelby  Smith  of  that  city,  providing 
for  a  smooth  paved  driveway  from  Whitehall 
St.  to  Grant  Park.  The  driveway  would  con- 
nect with  Ormwood  Ave.,  South  Boulevard, 
Confederate  Ave.,  Moreland  Ave.,  and  indi- 
rectly with  Inman  Park,  Druid  Hills  and 
Ponce  de  Leon  Ave.,  and  would  be  one  and 
one-half  miles  long. 

The  Upson  County  Commissioners,  Thomas- 
ton.  Ga.,  have  determined  to  take  up  the  work 
of  giving  the  county  better  roads,  and  to 
this  end  have  called  for  an  election  for  $100,- 
000  of  road  bonds.  The  election  will  be  held 
Feb.  13.  H  defeated  the  roads  will  be  con- 
structed by  local  taxation.^  H.  H.  Sandbridge 
IS  chairman  of  the  commissioners. 

Illinois. 

®The  contract  for  the  paving  of  38th  St., 
was  awarded  by  the  board  of  local  improve- 
ments of  Rock  Island,  111.,  to  the  Northwest- 


ern Construction  Co.,  of  Davenpi.>rt,  la.,  for 
$47,080.  The  paving  is  to  extend  from  Sev- 
enth Ave.,  to  the  city  limits  at  I8th  Ave. 
The  street  is  to  be  30  ft.  wide  and  work  will 
begin  within  30  days.  The  companv  bid  as 
follows  on  the  work:  Excavating,  $0.30  per 
yd.;  brick  paving,  $1.05  per  vd. :  concrete  curb- 
mg,  $0.60  per.  yd. ;  stone  curbing,  $0.50  per  yd. ; 
relaying  of  sewer,  $0.52  per  yd. 

A  petition  is  being  circulated  in  Mendota, 
111.,  for  the  construction  of  a  new  hard  road 
from  the  southwest  corner  of  Section  16,  at 
the  H.  A.  Gardner  farm  and  run  east  to  the 
township  line,  a  distance  of  four  miles.  The 
petition  is  for  the  purpose  of  having  the  propo- 
sition of  levying  a  special  hard  road  tax  sub- 
mitted to  the  voters  at  the  comin.g  spring 
election. 

Bids  for  sectional  wood  pavement  were 
opened  Jan.  14  by  B.  J.  Alullaney.  Commis- 
sioner of  Public  Works,  Chicago.  111.  Geo. 
P.  CuUen,  78  LaSalle  St.,  submitted  the  lowest 
bid,  as  follows:  Pavement.  2%-in.  thick,  2,000 
sq.  yds.,  $2.35  per  sq.  vd. ;  pavement,  3%-in. 
thick,  2,000  sq.  yds..  $2.70  per  sq.  yd.  Detailed 
specifications  were  published  in  Engineerin(,- 
C0-\'TR.\CTING  of  Jan.   11. 

A  petition  is  to  be  circulated  in  Sycamore, 
111.,  asking  for  a  vote  on  the  proposition  of 
providing  more  hard  roads  to  the  north  of  the 
tow-n.  The  election  will  probably  be  held  in 
.'Xpril. 

Indiana. 

4'Bids  will  be  received  until  2  p.  m.,  Feb. 
7,  by  Board  of  County  Commissioners,  Ma- 
rion, Ind.,  for  grading,  graveling  or  macadam- 
izing road  in  Fairmont  township  known  as 
the  Calvin   B.   Scott  et  al.   road. 

•I'Bids  will  be  received  until  noon,  Feb.  1, 
by  Board  of  County  Coinmissioners  of  Benton 
and  Warren  Counties  at  Fowler,  Ind..  for  the 
construction  of  a  gravel  road  on  the  county 
line.     Lemuel  Shipman  is  auditor. 

•I'Bids  will  be  received  until  10  a.  m.,  Feb 
3.  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  improvement  of  Sanborn  St. 
f'-om  the  south  curb  line  of  New  York  St.  to 
the  north  property  line  of  Owosso  Ave.  by 
grading  and  paving  the   roadway. 

4«Bids  will  be  received  until  1  p.  m..  Feb.  6. 
by  Board  of  County  Commissioners.  Greens- 
burg,  Ind.,  for  the  construction  of  a  free 
macadam  road  in  Greensburg.  8,343  ft.  long. 
F.  E.  Ryan  is  auditor  of  Decatur  County. 

4*Bids   will   be   received  until   1   p.  m.,   Feb. 

6.  by  Board  of  County  Commissioners,  Fow- 
ler, Ind.,  for  the  construction  of  a  free  stone 
road  consisting  of  seven  difi^erent  highways 
in  the  town  of  Ambia,  Benton  County.  Lem- 
uel  Shipman   is  auditor  of   Benton  county. 

4«Bids  will  be   received   until  2  p.   m.,  Feb. 

7,  Board  of  County  Commissioners,  Martins- 
ville, Ind.,  for  the  construction  of  highway 
improvement  in  .^dams  township.  Frank  E. 
Ryan   is   auditor  of   Morgan   County. 

•{•Bids  will  be  received  until  11  ;30  a.  m., 
Feb.  7  by  Board  of  County  Commissioners  at 
Brazil.  Ind.,  for  the  construction  of  a  gravel 
road  in  Van  Buren  township.  Clay  County. 
E.  A.   Staggs  is  county  auditor. 

•J-Bids  will  be  received  until  noon.  Feb.  7. 
liy  Board  of  County  Commissioners,  Winamac, 
Ind.,  for  the  improvement  of  two  public  high- 
ways. W.  E.  Munchenburg,  auditor  of  Pu- 
laski county. 

^Bids  will  be  received  until  10  a.  m.,  Feb.  8, 
by  Board  of  County  Commissioners,  Lafay- 
ette, Ind.,  for  the  construction  of  a  gravel 
road  in  Tippecanoe  County  of  which  George 
W.   Baxter  is  auditor. 

The  board  of  public  works  of  Evansville, 
Ind.,  has  been  asked  to  improve  by  paving  W. 
Illinois  St.,  between  Ninth  and  St,  Joseph 
Aves.     The  estimated  cost  is  $5,000. 

Judge  Fox  of  Richmond,  Ind.,  has  ordered 
the  construction  of  the  Cummins  three-mile 
road  on  the  Jay  and  Randolph  line.  The 
county  commissioners  at  Richmond  will 
shortly  ask  for  bids  lor  the  construction  of 
this  road. 

Plans  for  the  improvement  of  many  streets 
in  Evansville,  Ind.  during  this  year  are  being 
made  by  the  board  of  public  works.  Petitions 
are  before  the  board   of   the  improvement  of 


Farvin  St..  from  Green  river  road  to  Sweetser 
Ave. ;  Grand  Ave.,  from  Powell  to  Monroe 
Ave. :  East  Michigan  St.,  from  Sixth  to  Gar- 
vin Sts. ;  Linwood  Ave.,  from  Monroe  .Ave., 
to  Green  river  road :  Heidelbach  Ave.,  from 
Franklin  to  Columbia  St.,  and  Iowa  St.,  from 
Edgar  to  Garvin   St. 

Iowa. 

The  City  Council  of  Mason  City,  la.,  has 
made  a  levy  of  a  half  mill  to  run  for  10  years 
for  the  purpose  of  taking  care  of  the  pav- 
ing of  intersections  throughout  the  city  which 
amount  now  has  reached  $8,267. 

The  City  Council  of  Sioux  City,  la.,  favors 
the  proposed  paving  of  Pierce  St..  up  to  2l.ttli 
St. :  Jennings  St.,  from  Fifth  to  14th  Sts., 
and  'I'liird  St..  where  the  old  paving  is  worn 
out. 

Kentucky. 

®Tlie  city  of  Paducah,  Ky.,  has  awarded 
the  contracts  for  the  construction  of  concrete 
sidewalks,  granite  curbing,  etc.,  as  follows, 
bids  being  opened  Jan.  16:  Geo.  W.  Ketter- 
john.  citv.  on  Broadwav  St.,  from  11th  to  15th 
-Sts.,  $6,7.55 ;  Tenth  St.,'  from  Trimble  to  Bur- 
nett, $4,218:  Knoxville  Roofing  &  Paving 
Co.,  Knoxville,  Tenn.,  Jefferson  St.,  from  11th 
to  14th  St.,  $4,787. 

The  board  of  public  works  of  Louisville, 
Ky.,  has  under  consideration  the  improve- 
ment of  the  Bardstown  road  from  the  old  city 
l)Oundary  line  at  Duker  Ave.,  to  the  present 
boiindary  line,  250  ft.  southeast  of  Douglas 
Blvd.  1).  R.  Lyman  is  chief  engineer  for  the 
work. 

Louisiana. 

The  City  Council  of  Mandeville.  La.,  has 
adopted  a  banquette  ordinance  which  requires 
the  banquette  on  Lake  St.,  and  in  the  business 
portion  of  the  town  to  be  paved  with  bricks, 
shells  or  cement  work.  Work  will  be  com- 
menced on  Marigny  Ave.,  at  an  early  date. 

Maryland. 

Advices  from  Belair,  Mi'.,  are  to  the  effect 
that  the  state  roads  commission  is  to  take  over 
the  road  owmed  by  the  Belair  Turnpike  Co., 
for  a  consideration  of  $3,000. 

The  state  roads  commission,  Baltimore,  Md.. 
has  notified  the  commissioners  for  opening 
streets,  that  the  Frederick  road  had  been  ac- 
quired by  the  state  and  that  the  city  would  be 
expected  to  pave  the  section  between  the  city 
line,  at  Irvington  and  Payson  .Sts.  Belgian 
blocks  will  be  used. 

Massachusetts. 

^Bids  will  be  received  until  1  p.  m.,  Feb. 
20,  by  Capt.  A.  M.  Miller,  Constructing  Quar- 
termaster, 263  Summer  St.,  Boston,  Mass.. 
for  the  construction  of  roads,  walks,  drains, 
etc.,  at  Fort  Andrews,  Boston  Harbor,  Mass. 
Plans  and  specifications  may  also  be  seen  at 
the  office  of  the  chief  quartermaster,  depart- 
ment of  the  East  Governor's  Island,  N.  Y.  H., 
a  deposit  of  $5  bein,g  required  as  guarantee 
for  safe  return  of  the  plans  and  specifications. 

Michigan. 

•J«Bids  will  be  received  until  Feb.  1.  by 
Board  of  County  Road  Commissioners,  Han- 
cock, Mich.,  for  the  construction  of  about  4 
miles  of  15-ft.  macadam  road  on  the  Hancock- 
Calumet  highway  between  Mesnard  and  Os- 
ceola. Plans  and  specifications  may  be  seen 
at  the  office  of  the  commissioner.  Room  6. 
Epstein  Bldg.,  Hancock.  Mich.  R.  Martin  is 
engineer. 

The  Kent  County  Board  of  Supervisors, 
Grand  Rapids.  Mich.,  has  adopted  a  resolution 
which  provides  for  voting  on  the  proposition 
of  adopting  the  county  good  roads  system  at 
the   April    election. 

The  township  of  Brant,  Brant,  Mich.,  has 
been  given  permission  to  bond  for  $10,000,  the 
money  to  be  used  for  the  construction  of 
good  roads,  bridges  and  improvements  wdiich 
will  be  of  benefit  to  the  township. 

Minnesota. 

®The  City  Council  of  Minneapolis,  Minn., 
has  awarded  the  contract  for  furnishing  2.00O 
sq.  yds.  of  creosoted  wood  blocks  per  day  dur- 
ing the  year  1011  to  the  Republic  Creosoting 


•I*  indicates  work  now  open  for  bids.        ®  indicates  a  contract  let  recently. 
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Co.,  of  that  city.  The  company  bid  $1.47%  on 
4-in.  Norway  and  Tamarack  blocks,  $1.40  for 
3%-in.  yellow  pine  block,  and  $1.59  for  4-in. 
vellow  pine  block.  The  total  amount  will 
exceed  $200,000. 

Mississippi. 

i?Tho  Crecxou'  Wood  Block  Pavins  Co..  of 
Gulfport,  Miss.,  has  been  awarded  the  con- 
tract by  the  city  council  of  Wichita  Falls,  Tex., 
for  paving  the  business  district  of  the  citj'  with 
various  pavements  for  $2.;i5  per  sq.  yd.  T.  B. 
Noble  is  mayor.     Rids  weri-  opened  Jan.  11. 

Missouri. 

The  city  council  of  Joplin.  Mo.,  has  in- 
structed the  city  engineer  to  furnish  estimates 
on  the  pavinjr  of  Main  St.,  from  Broadway 
to  A  St.,  vitrified  brick  block  to  be  used ;  A  St., 
from  Main  to  Joplin  St. :  Joplin  St.,  from 
Second  St.  to  A"  St. ;  First  St.,  from  Main  St. 
to  Byers  .\ve. :  and  curbing  and  guttering  on 
both  sides  of  Sergeant  Ave.,  from  A  to  10th 
St. 

The  City  Council  of  Springfield.  Mo.,  has 
passed  a  resolution  declaring  it  necessary  to 
improve  the  roadway  of  Commercial  St.,  from 
Euclid  Ave.,  to  Broad  St.,  by  grading  and 
paving  with  brick. 

The  board  of  public  improvements  of  St. 
Louis.  Mo.,  opened  bids  recently  for  the  in- 
stallation of  a  municipal  asphalt  plant.  Two 
bids  were  received,  one  being  from  Hcther- 
ington  &  Bcrncr  of  Indianapolis,  Ind.,  $21,7-50, 
and  the  other  from  Warren  Bros,  Co.,  of  Bos- 
ton, who  bid  $29,687.  The  plant  is  to  enable 
the  city  nf  St.  Louis  to  resurface  the  asphalt 
streets  on  which  the  guarantee  or  contract  for 
maintenance  has  expired.  It  will  be  located 
at  Eager  road  and  King's  Highway.  The 
contract  has  not  as  yet  been  awarded 

Nebraska. 

.•\n  ordinance  has  been  introduced  in  the 
City  Council  of  Omaha,  Neb.,  providing  for 
the  paving  of  3.5th  St..  from  Woolworth  .\ve., 
to  Lincoln   St. 

New  Jersey. 

®The  Road  Committee  of  the  Board  of 
Chosen  Freeholders  of  the  County  of  Salem, 
Salem,  N.  J.,  ha?  awarded  the  contract  for 
grading  and  placing  gravel  and  oyster  shell 
surface  on  the  Mannington.  Pilesgrove  and 
Woodstown  road  -5  miles  in  township  of  Man- 
nington and  Pilesgrove  and  Borough .  of 
Woodstown  to  Tuft  and  Kelty  of  Salem  for 
$2(!,441.     Rids   were  opened  Jan.   11. 

®Benjamin  L.  Tuft  and  Frank  H.  Kelty  of 
Salem.  X.  J.,  were  the  successful  bidders  at 
$26,442  for  the  construction  of  the  new  state 
road  to  be  built  from  Mannington  Hill  to 
Woodstown.  over  five  miles  in  length.  Work- 
must  be  commenced  in  March  and  completed 
not  later  than  October  1. 

New  York. 

Bids  were  received  Jan.  -5  by  George  Mc- 
.'\neny,  President  of  the  Borough  of  Manhat- 
tan, New  York  City,  for  repairing  and  main- 
taining sheet  asphalt  pavements  in  the  Bor- 
ough.of  Manhattan  were  rejected.  The  engi- 
neer's estimate  includes  270,000  sq.  yds.  of 
asphalt  pavement,  including  binder  course,  500 
cu.  yds.  of  Portland  cement  concrete;  1,000  sq. 
■yds.  of  old  stone  pavement  to  relay.  The 
lowest  bid  received  was  $247,500. 

The  lowest  bid  received  by  Central  Park 
Commissioner  Stover,  New  York  City,  for 
repaving  the  79th  St.  transverse  road  through 
Central  Park  with  asphalt  block,  exceeded  by 
$7,000  the  amount  appropriated  for  that  pur- 
pose. Bids  will  be  readvertised  for  a  brick 
pavement  on  this  thoroughfare.  The  appro- 
priation  is  $25,000. 

Ohio. 

^•Bids  will  be  received  until  11  a.  m.,  Feb. 
8  by  Board  of  County  Commissioners.  Cleve- 
land. O.,  for  the  grading,  draining  and  im- 
provement of  Union  Road  from  the  limits  of 
the  city  of  Cleveland  to  the  intersection  of 
the  road  with  Kinsman  Road  in  Newburg 
township.  Frank  R.  Lander  is  county  sur- 
veyor and  John  F.  Goldenbogen  is  clerk  of 
the  county  commissioners.  A  certified  check 
for  $1,000  must  be  filed  with  each  bid.     Plans, 


descriptions,  bills  and  specifications  lor  the 
above  work  can  be  seen  and  are  open  to  pub- 
lic inspection  of  persons  interested  therein,  at 
the  office  of  the  county  engineer  at  the  New 
Court  House  on  W.  3rd  Street,  Cleveland, 
Ohio. 

•{•Bids  will  be  received  muil  IJ  a.  m.,  Feb. 
15,  by  Board  of  County  Commissioners,  Cleve- 
land, O.,  for  the  grading  of  Broadview  Road 
No.  3,  from  Wallings  Corners  School  House 
to  Boston  Road  in  Brecksville  and  Slrongs- 
ville  townships.  A  certified  check  for  $1,000 
must  be  filed  with  each  bid.  Frank  Lander 
is  county  surveyor.  Plans,  descriptions,  bills 
and  specifications  for  the  above  work  can 
be  seen  and  are  open  to  public  inspection  of 
persons  interested  therein,  at  the  office  of  the 
county  engineer  at  the  New  Court  House 
on  3rd  Street,  Cleveland,  Ohio.  J.  F.  Golden- 
bogen is  clerk  of  the  Board  of  County  Com- 
missioners. 

®W.  S.  Pace,  11027  Clifton  Blvd.,  Qeveland, 
O.,  has  been  awarded  the  contract  by  the  vil- 
lage of  Lakewood,  O.,  for  furnishing  the 
labor  and  material  for  the  paving  with  brick 
of  Gladys,  Rosewood  .-\ve.,  Thoroau  Road, 
Sloane  Ave.  The  Wm.  H.  Evers  Engr.  Co., 
•332  The  Arcade,  Cleveland,  is  engineer.  B.  M. 
Cook  is  village  clerk.  Bids  were  opened 
Jan.   16. 

®Harvcy  B.  Stephens  of  Mechanicsburg.  O., 
has  been  awarded  the  contract  for  the  con- 
struction of  one  mile  of  macadamized  road  in 
Goshen  township  for  $7,363.  The  work  will 
include  7,618  cu.  yds.  of  excavation:  7,040  sq. 
yds.  of  macadam  water  bonded,  and  30  cu.  yds. 
of  loose  stone  approaches.  Bids  were  opened 
Jan.  14  by  James  C.  Wonders,  state  hi.gbway 
conniiissioner.  Columbus,  O. 

®Wm.  S.  Nugent  of  Harrison,  O.,  has  been 
awarded  the  contract  by  the  board  of  county 
commissioners,  Cincinnati,  O.,  for  the  improve- 
ment, under  Specifications  No.  32,  of  the  Dick 
Road  from  Howard's  Creek  to  the  Oxford 
Road  in  Crosby  Township  for  $3,817.  Bids 
were  opened  Jan.  6. 

The  county  commissioners  at  New  Lexing- 
ton, O..  have  been  petitioned  for  the  improve- 
ment of  the  road  leading  toward  Coniin.g 
with  brick  under  the  state  aid  law. 

People  along  Mayfield  .\ve.,  Akron.  O., 
from  the  city  limits  to  Twin  Oaks  road  have 
petitioned  the  county  commissioners  to  have 
the  road  paved  for  a  distance  of  800  ft,,  to 
a  width  of  14  ft. 

Plans  are  being  made  in  Canfield,  O.,  for 
the  paving  of  Broad  St.,  with  brick  next 
spring. 

Residents  of  Center  township,  south  of 
Lisbon,  O..  have  given  notice  to  the  county 
commissioners  at  Lisbon  that  they  will  present 
to  them  a  petition  for  a  county  road  to  be 
opened  to  connect  the  Lisbon  and  Salineville 
road  with  the  Lisbon  and  New  Philadelphia 
road.  The  road  will  require  about  three-quar- 
ters of  a  mile  of  construction   work. 

The  board  of  health  of  Steubenville.  O.,  lias 
recommended  that  fire  brick  paving  be  con- 
structed on  Slack  St„  from  Third  to  High  St„ 
and  that  the  W.  &  L.  E.  R.  R,  Co,,  be  in- 
structed to  lower  their  tracks  to  conform  with 
the  grade  of  said  street. 

Oklahoma. 

®J.  R,  Alle\-  &  Jolin  Alplin  have  been 
awarded  the  contract  bv  the  citv  of  Oklahoma 
City,  Okla.,  for  gradin.g  !5th,  I'lth,  12th.  13th. 
14th  St.,  Louisa  Ave.,  Indiana  Ave.,  and  Ken- 
tucky Ave.  The  work  includes  about  30,000 
yds,  of  grading.  Bob  Parman  is  City  Clerk. 
Bids  were  opened  Jan.  17. 

Oregon. 

Members  of  the  Seaside,  Ore.,  town  council 
recently  appeared  before  the  county  court 
at  Astoria,  Ore.,  and  requested  the  court  to 
direct  the  opening  of  the  main  street  in  that 
town,  which  is  also  a  county  road,  to  its  full 
width  of  00  ft. 

The  County  Court  of  Marion  County,  Salem, 
Ore.,  has  issued  an  order  for  the  construc- 
tion of  the  macadam  road  on  the  line  known 
as  the  Silverton-Marquam  road.  The  road 
is  about  five  miles  in  length  and  taps  some  of 
the    best    territorv    in     Marion    county.     The 


plans  call  for  a  4%  per  cent  grade,  which  will 
necessitate    the    cutting    down    of    a    number, 
of   steep   hills.     Bids   for  the  work   are  to   In- 
asked  at  once. 

Advices  from  Hillsboro,  Ore.,  state  that  12 
road  districts  have  voted  a  special  tax  for  con- 
struction of  rock  roads  during  the  coming 
season,  and  thousands  of  dollars  will  be  ex- 
l)ende<l  in  permanent  road  work  next  sunniier. 
It  is  estimated  that  nearly  30  miles  of  mac- 
adam road  will  be  constructed  during  1911. 

The  City  Council  of  Forest  Grove,  Ore., 
has  asked  W.  H.  Hollis  of  that  city,  a  member 
of  the  state  legislature,  to  introduce  a  bill 
making  a  distinct  road  district  out  of  the  ter- 
ritory within  the  corporate  limits.  This  will 
provide  more  money  for  the  improvements  of 
the  highways  running  through   Forest  Grbve. 

Pennsylvania. 

®W.  W.  Caldwell,  t'ity  Highway  Commis- 
sioner of  Harrisburg,  Pa.,  received  the  follow- 
ing bids  Jan.  19  for  the  grading  of  the  fol- 
lowing streets,  the  lowest  bidder  in  each  in- 
stance receiving  the  contract :  Pa.xton  St. — 
United  Ice  &  Coal  Co.,  $7,7.58;  Stucker  Bros. 
Construction  Co.,  $7,230 ;  Jos.  L.  Shearer,  Jr., 
$8,950.  Front  St.— United  Ice  &  Coal  Co., 
$14,800;  Jos.  L.  Shearer,  Jr..  $14,131. 

The  Allegheny  county  commissioners,  Pitt.~ 
burg.  Pa.,  and  Road  Engineer  Samuel  D. 
Foster,  hal'e  selected  50.51  miles  of  improved 
higliway  for  resurfacing  this  year.  Upwards 
to  $400,000  will  be  spent  on  the  work,  which 
will  be  started  just  as  early  in  the  spring  as 
the  weather  will  permit.  Roads  nearest  to  the 
city  will  receive  attention  first.  The  follow- 
ing roads  will  be  resurfaced :  Noblestown. 
No.  2,  140  miles;  Steubenville  pike,  2.0i> 
miles ;  Imperial  and  Clinton  3.80  miles ;  Nar- 
rows Run  extension,  1.65  miles ;  Washington 
pike,  2.70  miles;  Coraopolis  and  Carnot,  2.5(1 
miles;  Unity  and  Trestle,  1.80  miles;  Greens- 
burg,  pike,  4  miles ;  Millerstown  and  Cuimer- 
ville,  2.80  miles ;  Logan's  Ferry,  1.65  miles  : 
Hulton,  2..50  miles;  Verona  extension,  1.8'' 
miles ;  Leechburg,  3.30  miles ;  Crooked  Run. 
1.-50  miles ;  Library,  .70  mile ;  Fairhaven  and 
Provost.  .40  mile ;  Dravosburg,  1.35  miles ; 
Mt.  Lebanon  extension,  1.80  miles ;  Banks- 
ville.  1..50  miles;  Lock  No.  3,  2.76  miles; 
Washington,  .76  mile,  Butler  pike,  3.00  miles ; 
Lofrie's  Run  and  Rochester,  6.00  miles;  Glen- 
tield  extension,  1.40  miles,  and  Dairy  Farm, 
1.00  mile.  An  asphalt  top  will  be  used  on 
about  26  miles  of  the  roads,  and  five  miles 
will  be  bricked.  Over  200  miles  of  improved 
highways  will  be  oiled  during  the  year. 

The  county  court  at  Wilkes-Barre,  Pa.,  has 
approved  the  petition  of  the  county  commis- 
sioners asking  for  the  construction  of  three 
roads  in  the  county,  according  to  plans  adopted 
for  a  system  of  good  roads  in  Luzerne  county. 
The  roads  approved  are  from  Fairview  to 
Freeland,  by  way  of  White  Haven ;  Pittston 
through  Duryea  to  the  Lackawanna  county 
line,  and  Fairview  to  Hazleton,  by  way  of 
Alberts.  Work  is  expected  to  commence  in 
the  spring. 

Representative  Lafean  of  Pennsylvania  has 
introduced  a  bill  in  the  House  providing  for 
the  construction  of  a  Lincoln  memorial  high- 
way 200  ft.  wide,  beginning  in  the  neighbor- 
hood of  the  White  House  in  Washington  and 
extending  to  the  battlefield  of  Gettysburg. 
The  bill  carries  an  appropriation  of  $3,000,000. 

South  Dakota. 

Residents  of  Potter  County,  Gettysburg, 
S.  Dak.,  are  seeking  the  construction  of  an 
automobile  road  from  Gettysburg  to  Forest 
City,  to  accommodate  traffic  to  Qieyenne 
Agency  across  the  river  from  Forest  City. 

Tennessee. 

Property  owners  and  residents  in  the  newly 
created  paving  districts  in  Chattanoo.ga.  Tenn  . 
have  selected  the  kind  of  material  to  be  used 
in  the  paving  of  the  streets  of  the  districts 
The  followiiTg  streets  are  to  be  paved,  curbed 
and  sidewalked ;  Ninth  ward.  Willow,  from 
Chamberlain  Ave.  to  Main  St. ;  Willow,  from 
Carolina  to  Main  ;  Beech,  from  Vine  to  Cham- 
berlain ;  Orchard.  Knob  Ave.,  from  Kirby  to 
Main  ;    Oak,    from    Kelley   to    Orchard    Knob 


I 


•J-  indicates  work  now  open  for  bids.        ®  indicates  a  contract  let  recently. 
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Ave:  Vine,  from  Orchard  Knoli  Ave.  to 
Kelley,  and  in  the  old  city:  lith,  from  Carter 
to  Boyce :  East  Terrace,  from  Sixth  to  Ninth, 
Fourth,  from  Chestnut  to  Marl<et :  and  f rnni 
Pine  to  Poplar,  and  I  nth,  from  Geor.gia  Ave. 
to  King. 

Texas. 

®The  Metropolitan  Paving  Co.,  which  has 
extensive  paving  contracts  in  Fort  Worth, 
Tex.,  has  sublet  its  work  to  Roche  &  Man- 
nigan  of  Memphis,  Tenn.  The  contracts  com- 
prise the  paving  of  14  streets.  Work  will 
lie  commenced  at  once. 

It  is  reported  that  the  Northern  Texas 
Traction  Co.,  G.  H,  Clifford,  Mgf.,  Fort 
Worth,  Tex.,  will  spend  $-"ii)n,000,  to  defray 
its  part  of  the  paving  which  the  commission- 
ers of  Fort  Wayne  have  ordered  for  1011. 
The  company  also  plans  the  expenditure  of  a 
considerahle  amount  for  improvements  in  Oak 
Cliff,  improving  the  main  thoroughfare  trav- 
ersed hy  the  interurban  and  Oak  Cliff  cars. 

The  city  of  Wichita  Falls.  Tex.,  has  sold 
bonds  in  the  sum  of  $4-"i,nOO  lor  street  paving. 
Contracts  for  this  work  will  be  let  immedi- 
ately. 

The  citizens  and  property  owners  of  Green- 
ville, Tex.,  are  making  arrangements  to  have 
the  streets  paved,  the  city  having  voted  bonds 
lo  the  amount  of  $100,(»0(1,  with  wliich  to  pave 


one-third  the  widtli  of  the  streets.  The  Citv 
Council  has  rlecided  upon  streets  lo  l)e  paved 
as  follows:  North  Stonewall,  from  Jordan  to 
.\ndcrson  :  West  Lee,  from  Katy  tracks  to  city 
limits:  East  Lee,  from  pulilic  si|uare  to  Texas 
Midland  track;  South  Wesley,  from  Lee  to 
city  limits:  North  Wesley,  from  Lee  to  Ander- 
son: West  Washington,  from  public  square 
to  Sayle;  East  Washington,  from  public  square 
to  Bois  d'Arc:  Park,  from  Stonewall  to 
Fourth  :  South  Johnson,  from  public  square  to 
Katy  tracks:  Pickett,  from  Johnson  to  Wes- 
ley: North  Johnson,  from  puliIic  square  to 
Cluirch  :  North  King,  frtjui  Washington  to 
Bourland :  East  Jones,  from  Stonewall  to 
Travis.  This  is  34,550  feet  of  paving,  or  about 
seven  miles,  besides  about  three  miies  bv  the 
street    car    line,    and    will    cost    $75,000. 

Mayor  S.  J.  Hay  of  Dallas,  Tex.,  has  rec- 
ommended to  the  city  commission  that  all  peti- 
tions bled  by  property  owners  for  street  pav- 
ing lie  taken  up  and  acted  on  at  once,  .'\bont 
$200,00(1  is  available  for  pa\'ing  purposes  at 
present. 

Utah. 

.\dvices  from  Salt  Lake  City,  Utah,  state 
that  the  present  legislature  will'  proliably  un- 
dertake either  a  revision  or  a  repeal  of  the 
state  road  law,  authorizing  the  districting  of 
counties  into  road  districts  to  systematize  the 
building     of     good     r.jads.     County     Connni~- 


sioner  ().  W.  Carlson,  S.ilt   Lake  City,  is  inter- 
ested. 

Vermont. 

The  .State  Legislature  has  appropriated 
$150,000  for  the  construction  of  highways 
throughout  the  state  during  1011.  It  is  esii- 
matcd  that  ai)proximateI\-  $1,000,000  will  be 
e.xpended  on  state  liighwa\  s  during  the  year. 

Virginia. 

^Bids  will  be  received  until  1  p.  m,.  Feb.  li. 
by  John  Coon,  connnissioner  of  streets,  Hunt- 
ington, W.  Va.,  for  approximately  124,500  si|. 
yds.  of  street  paving  and  60,100  lin.  ft.  of 
curbin.g.     A.  B.  Maupin  is  city  clerk. 

Contracts  have  been  let.  with  the  approval 
of  the  state  highway  department  of  Virginia, 
for  the  building  of  11  miles  of  soil  road  in 
Mecklenburg  county.  The  estimated  cost  of 
the  work  is'between  $800  and  $1,400  per  mile, 

Canada. 

^Bids  will  be  received  until  11  a.  in.,  March 
L  b.y  Board  of  Control,  M.  Peterson,  Secy., 
Winnipeg,  Man.,  for  the  supply  of  from  1,000 
to  1,500  tons  of  asphalt  for  street  paving  for 
the  city  of  Winnipeg.  Specification  and  form 
of  tender,  together  with  conditions  governing 
tender,  as  prescribed  by  by-law.  may  be  ob- 
tained at  the  office  of  the  City  Engineer,  223 
Tames  .Ave. 


B  R  I  D  G  E  S  -  STE  E  L       AND       CONCRETE 


Arkansas. 

In  regard  to  the  progress  in  construction 
of  the  new  free  bridge  over  the  Arkansas 
river  at  Van  Buren,  .Ark.,  mentioned  in  recent 
issues  of  Engineering-Contr.\cting,  the  fol- 
lowing statement  was  recently  made  by  J. 
\V.  McMurray  of  the  firm  of  Kahman  &  Mc- 
Murray.  who  have  the  contract  for  the  sub- 
structure. The  recent  zero  weather,  while 
it  did  iiot  stop  work,  retarded  it  greatly,  as 
it  was  impossible  for  the  men  in  certain  de- 
partments to  work.  However,  a  full  force  of 
men  have  been  at  work  every  hour  in  the 
day  and  night,  including  Sunday,'  since  the 
weather  moderated.  The  building  of  the 
tramway  from  the  Van  Buren  side  of  the 
ri\er  is  now  well  advanced,  and  a  distance 
of  only  three  piers  is  yet  to  be  constructed 
before  the  Sebastian  County  side  of  the 
stream  is  reached.  Piers  5  and  8  have  been 
sunk  to  rock  bed  and  are  now  readv  for  the 
12  ft.  of  form  work  required  to  bring  them 
up  to  the  required  height.  Air  was  turned 
into  Pier  No.  fi  a  week  ago,  and  the  pouring 
of  concrete  has  been  commenced.  The 
caisson  for  pier  No.  7  is  being  built  and  will 
be  ready  for  sinking  before  the  end  of  the 
week.  The  remainder  of  the  false  work,  or 
tramway,  that  is  to  span  the  stream  is  now 
being  built  over  the  water,  and  as  soon  as 
completed,  the  sinking  of  piers  Nos.  1,  2  and  3 
will  be  commenced  from  the  Sebastian  county 
side,  where  a  concrete  mixer,  air  compres- 
sors and  other  machinery  have  been  installed. 
As  the  present  low  stage  of  water  can  reason- 
ably be  expected  to  continue  for  sixty  days 
longer,  the  contractors  hope  to  complete  the 
eight  piers  before  the  spring  floods  reach 
here,  leaving  them  only  the  two  large  abut- 
ments to  build  during  the  season  when  high 
water   is   expected. 

Directors  Board  of  Trade,  Pine  Blufi^,  .\rk  , 
arc  agitating  the  construction  of  a  briilge 
over  the  .Arkansas  River  bv  the  county  of 
Jefferson,  J.  L,  Caldwell  is  secretary  of  the 
Board  of  Trade, 

California. 

®The  contract  for  the  construction  of  the 
remforced  concrete  girder  bridge  over  the 
Arroyo  Seco  at  the  north  end  of  Prospect 
Square  for  the  Arroyo  Park  corporation  has 
been  awarded  to  .Andrew  Ilolloway,  Pasa- 
<'.ena.  Cal.,  at  $15,000.  The  bridge  will  run 
straight  for  200  ft.  and  155  ft.  on  a  curve 
with  a  radius  of  204  ft.      It   will   be  50  ft.   in 


iHight  .Hid  :',o  it  wide,  with  a  20-ft,  roadwa\ 
in  the  center  and  5-ft  sidewalks  on  each  side. 
The  roadway  will  have  asphalt  surface  with 
15-iii.  concrete  curb,  concrete  pilasters,  gal- 
\anized   iron   pipe      rail   and    four  electroliers. 

.Advices  from  Sacramento.  Cal.,  state  that 
a  bill  has  been  introduced  in  the  lower  house 
asking  for  an  appropriation  of  $5,000  for  the 
buildin.g  of  a  bridge  on  the  Lake  Tahoe  wagon 
road  at  Bridal  Veil  Falls. 

Residents  on  E.  St.  are  taking  steps  to 
induce  the  City  Council  of  San  Diego,  Cal.. 
to  construct  .a  bridge  across  the  street  at 
the    intersection    of    Seventh    St. 

J.  C.  .Mliertson.  Supervisor  of  .Sutter 
County,  according  to  information  received 
from  'N'uba  City,  Cal..  has  been  in  communi- 
cation with  oflicials  of  the  Northern  Electric 
in  relerence  to  the  preliminary  work  on  the 
proposed  joint  bridge  across  the  Sacramento 
River  at  Meridian  to  be  built  by  Sutter  and 
Colusa  Counties  and  the  Northern  Electric 
Co.  Sutter  County  has  agreed  to  pay  for  one- 
third  of  the  expense  of  the  borings  at  the 
site  of  the  bridge  for  the  purpose  of  ascer- 
tainin.g  the  conditions  for  the  abutments  and 
the  [liers  of  the  proposed  bridge. 

It  has  lieen  resolved  that  thi-  California 
Development  Board  recommend  the  (jovernor 
and  Legislature  to  instruct  the  state  engineer 
to  make  a  survey  for  a  suspension  pier  bridge 
of  such  height  as  will  not  impede  the  free 
navigation  of  the  bay,  at  or  about  the  straits 
of  Carquinez,  and  that  a  sufficient  fund  be 
appropriated  by  the  Legislature  to  carry  out 
this  recommendation :  and  further,  that  the 
State  Kn.aineer  be  directed  to  make  a  careful 
estimate  as  to  the  cost  of  said  bridge,  includ- 
ing the  necessary  railway  tracks  thereon,  and 
submit  lo  the  (iovernor  his  iilans  and  esti- 
mates covering  s.aid  work  with  a  view  to  fur- 
ther   action    by    the     Legisl.atiire. 

Delaware. 

C)iie  of  the  uialtirs  now  under  the  consid- 
eration of  till'  Le\y  Court,  according  to  ad- 
vices rci-ciitl.N  received  from  Wilmington. 
Del.,  is  the  issuanre  of  boiuls  for  the  erection 
of  a  new  bridge  to  repl:icr  the  present  struc- 
ture   at    Third    St     o\i-r   the   Chrisliana    River 

Idaho. 

Commercial  l-Iiib  of  lUirl.-y.  Idaho,  is  pre- 
jiaring  to  Lake  :io',i\e  -tip>  tow.ird  the  con- 
struction of  ;i  hridee  ■  vcr  llie  Snake  River  at 
that    citv. 


Bill  has  been  introduced  into  the  State 
Senate  of  Td.aho  providing  for  the  construc- 
tion of  a  bridge  over  the  .Salmon  River  at  a 
point  2  or  4  miles  below  Barrs  Bridge  in 
Custer    County. 

The  Lewiston-Clarkston  Improvement  Co., 
Lewiston,  Idaho,  is  to  start  work  immediately 
on  the  construction  of  a  foot  bridge  across 
the  Snake  River  as  an  addition  to  the  pres- 
ent wagon  bridge.  The  new  structure,  which 
will  be  (i  ft.  wide,  will  require  an  exjiendi- 
ture   of   about  $7,000. 

Illinois. 

The  Board  of  Trustees  of  the  East  St. 
Louis  Levee  and  Sanitary  District  have  ar- 
ranged with  the  five  steam  railroads  whose 
tracks  cross  the  diversion  channel  to  erect 
bridges  after  specifications  laid  down.  These 
will  cost  in  the  neighborhood  of  $300.(i(i0  and 
contracts  for  the  work  will  be  let  about  May 
15.  It  is  understood  that  all  the  bridges  will 
be   completed   by   the   end   of   the   year. 

The  Wabash  R.  R.  Co.  has  decided  to  ex- 
pend aliout  $;^0,00o  this  year  for  the  filling  in 
of  the  old  bridges  spanning  the  Little  Wabash 
River  and  rebuildin.g  a  portion  of  the  bridge 
which  spans  the  river  proper  between  Shum- 
wav  and  Effingham.  III.  .>\,  O.  Cunningham, 
.St.  Louis,  Mo.,  is  chief  engineer  of  the  com- 
pany, 

Indiana. 

•J«Bids  will  be  received  until  10  .-i.  m..  Fell, 
li,  liy  Pioard  of  County  Commissioners,  t5)lum- 
bus,  Ind..  for  the  construction  of  a  bridge  in 
Rockcreek  township.  P.  J.  Safer  is  .Auditor 
of   Bartholomew   County. 

.Advices  from  Rockville,  Ind..  state  that  a 
petition  is  being  circulated  in  Wabash  town- 
ship for  the  construction  of  a  modern  bridge 
across  Raccoon  Creek  at  .Xrmiesburg.  to  re- 
place   the    old    structure. 

The  Winimac  Bridge  Co.,  which  has  the 
contract  for  the  construction  of  the  super- 
structure of  the  bridge  over  Tipp' canoe  River 
at  Nice's  ford,  lietween  Buffalo  ;md  Pulaski. 
Ind..  has  begun  active  construction  work.  The 
lirid.ge  will  be  280  ft.  loii.g.  consistin.g  of  a 
single   span   and    will   cost   .*O.U0O. 

Information  from  Indianapolis.  Ind..  stales 
that  Paul  Julian.  County  Surveyor,  has 
I'lsked  the  board  of  county  commissioners  for 
appropriations  amounting  to  about  $14o,000 
for  the  construction  of  bridges  and  culvert? 
vvliicb  be  thinks  :ire  needed.  .Xmoiig  thi 
larger   items   asked    :ire   $10,00(1    f.>r    a   brifUe 


•J*  indicates  work  now  open  for  bids. 
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over  the  canal  in  Washington  township.  $10.- 
(lOO  for  a  bridge  over  Williams  Creek  in 
Washington  township,  $;W,000  for  a  bridge 
over  Little  Eagle  Creek  in  West  Washington 
street,  Wayne  Township,  $7,500  for  a  bridge 
over  Indian  Creek  in  Lawrence  Township, 
and  $10,000  for  bridges  and  culverts  on  town- 
ship   and    free    gravel    roads. 

Iowa. 

®.AdviceS  from  Corydon,  la.,  state  that  the 
contract  for  the  construction  of  all  iron 
bridges  in  Wayne  Countv  for  the  vear  of 
li'll  has  been  awarded  by  the  Board"  of  Sn- 
pervisers  to  the  Corvdon  Lumber  Co.,  which 
was  also  awarded  the  contr.ict  for  furnishing 
oak   lumber   and   cedar   piline. 

®On  Jan.  5,  the  Board  of  Countv  C.mnnis- 
sions,  Grundy  Center,  la.,  awarded  contract 
to  L.  F.  Volberding,  Hudson,  la.,  for  the 
construction  work  and  repairs  and  cement 
work  on  steel  bridges. 

®City  Council  of  Des  Moines,  la.,  has  ac- 
cording to  reports  awarded  the  contract  for 
the  construction  of  the  Melan  bridge  to  the 
Clinton    Bridge    Co.,    Clinton,    la.,    at    $--'."),000. 

Representative  Robert  Odendahl,  Carrol 
County,  la.,  is  to  introduce  at  the  ne.xt  meet- 
ing the  Iowa  State  Legislature,  a  bill  pro- 
viding for  the  creation  of  a  state  bridge  and 
culvert  commission,  the  duty  of  which  shall 
be  to  make  uniform  designs  for  brid.ge  and 
culverts  in  the  state. 

City  Council  of  Cedar  Rapids.  Ta.,  at  a  re- 
cent meeting  passed  a  resolution  declaring  it 
advisable  and  necessarv  to  build  a  concrete 
bridge  across  the  Cedar  River  at  Third  .\ve. 
Plans  and  specifications  are  being  prepared  for 
the  work  and  it  is  e.xnected  that  it  will  be 
advertised  for  bids  the  latter  part  of  Feb- 
ruary. 

Kansas. 

•i«Bids  will  be  received  until  noon,  Feb.  (1, 
by  Board  of  County  Commissioners,  Erie. 
Kan.,_  for  the  construction  of  a  bridge  across 
the   Xeosha  River  in  the  vicinity  of  Channte. 

©Board     of      County      Commissioners     has 
awarded  the  contract   for  the  construction  of 
a   pde   bridge   north   of   Section   ,3   in   Lincoln 
township    to    the    Wichita    Construction    Co 
\\  ichita.  Kan.,  at  $.S20. 

_  The  request  of  the  McKinley  Svndic.ite. 
hied  with  the  City  Council  of  .Atchison,  Kan., 
for  track  rights  over  certain  streets  is  con- 
sidered the  first  step  of  the  syndicate  to- 
ward the  construction  of  the  proposed  new 
bridge  over  the  Missouri  River  at  that  city. 
The  structure  as-  proposed  will  be  available 
for  both  steam  and  electric  roads  and  will 
cost.  It  is  estimated.  al>out  $.300,000.  The  foot 
of  Commercial  St.  is  looked  upon  as  a  favor- 
able  site. 

M  a  meeting  of  the  Board  of  Countv  Com- 
missioners of  Riley  County,  :Manhattan.  Kan., 
a  petition  was  filed  by  resident  taxpayers 
asking  for  the  construction  of  a  countv  bridge 
011  the  line  between  Sections  5  and  C,-i]Tr,_ 
Swede  Creek.  The  matter  will  be  consid- 
ered at  the  .\pril  meeting.  George  11.  Hun- 
gerford    is   county   clerk. 

Kentucky. 

The  approach  of  the  Louisville  &  Nashville 
bridge  across  the  Coosa  River  at  Gadsden, 
.A.la..  IS  to  be  rebuilt.  The  work  will  recpiire 
se\eral  car  loads  of  material  and  will  lie 
started  during  the  early  spring.  E.  E.  Kuer- 
steiner,   Louisville,   Ky,.  is  bridge  engineer. 

.•\t  ;i  recent  meeting  of  the  Newport,  JCv.. 
Council  two  plans  were  submitted  for  the 
con.struction  of  the  proposed  viaduct  over 
the  tracks  on  the  C.  &  O.  and  L.  &  N.  R.  R. 
at  the  head  of  Monmouth  St.  City  Engineer 
and  Dr.  Siialer  Berry  were  the  designers. 
Plans  drawn  by  the  city  engineer  provide 
that  the  viaduct  shall  liegin  at  Eleventh  and 
MomiKinth  St..  run  west  to  John  St.,  thence 
south  over  the  railroad  tracks  to  Thirteenth 
St.,  turning  east  and  ending  at  Mcnnioutb 
St.  Dr.  Berry's  plans  are  fur  a  straight 
\-lructure  beginning  it  a  ]>c)inl  south  nf  Tentb 
V*  and  rising  gradually  until  a  point  snntli 
V     iliirteenth    St.    and     Monnionlb      St.      is 


reached.      The    plans     were    thoroughlv    dis- 
cussed but  no  dehnitc  act  inn   was  taken. 

Louisiana. 

/\t  a  meeting  of  the  City  Council  of  New 
Orleans,  La.,  it  was  reported  bv  the  commis- 
sioner that  $-l,80lt  would  be  required  for  the 
repair  of  the  bridge  over  the  old  l)asin  at 
Hagan    .Xve..    wliu-h    ni-.'nil\    collapsed. 

Maryland. 

State  Road  Engineers,  Baltimore,  Md.. 
have  just  completed  a  survey  for  the  pro- 
posed new  state  bridge  over  the  Nanticoke 
river  at  Sharptown,  between  Wicomico  and 
Dorchester  counties.  The  bridge  will  be  about 
1,200  ft.  long.  The  plans  are  now  being  made, 
but  will  not  be  finally  approved  till  they  pass 
inspection  by  the  United  States  Government, 
the    stream    Iicin.g    na\  i.uabic    water. 

Massachusetts. 

The  Park  Commissioners  of  Fall  River, 
Mass.,  have  journeyed  to  Boston  for  the 
purpose,  of  inspectiiif  different  types  of 
bridges  in  that  place  in  view  of  selecting 
the  most  economic  stvle  of  structure  for 
South   Park. 

Michigan. 

^•Pnds  will  be  received  until  noon,  Jan.  30, 
bv  City  Council,  Kalamazoo,  Mich.,  for  the 
construction  of  the  Gull  St.  bridge,  which 
will  consist  of  three  reinforced  concrete 
arches  aggregating  1!)0  ft.  The  structure  is 
to  be  .38  ft.  between  parapet  walls,  containing 
an  8-ft.  cement  sidewalk  along  the  north 
side  and  30  ft.  roadway.  Each  arch  will  be 
-■JO  ft.  in  the  clear  with  a  rise  of  G  ft.  fi  in. 
.'\  certified  check  of  $1,-500  must  be  filed  with 
each  bid. 

.■\  committee  has  been  appointed  bv  the 
City  Council  of  Saginaw,  Mich.,  to  confer 
with  the  Saginaw  Valley  Traction  Co.  as  to 
the  restoration  of  the  street  car  service  on 
the  Bristol  St.  bridge.  It  was  announced  by 
F.  T.  Hepburn,  general  manager  of  the  com- 
pany, that  negotiations  were  under  way  at  the 
present  time  for  plans  and  estimates  of  the 
cost  of  altering  the  bridge  to  comply  with  the 
requirements    of    the    War    Department. 

Mississippi. 

4«Bids  will  he  received  until  noon,  Feb.  (1, 
by  J.  D.  Laughlin,  Chancery  Clerk.  Warren 
County.  Vickslnirg,  Miss.,  for  the  construc- 
tion of  a  steel  bridge  over  the  Bayou  near 
John   Wright    residence. 

Nebraska. 

®The  Board  of  County  Supervisors,  Kear- 
ney, Neb.,  has  awarded  the  contract  for  the 
bridge  work  during  1911  to  W.  T.  Gibson, 
Loup  City,  Neb.  Four  other  bids  were  filed 
for  the   work. 

®The  Board  of  County  Supervisors  has  let 
a  contract  to  the  Western  Bridge  &  Con- 
struction Co..  Omaha.  Neb.,  for  the  construc- 
tion of  all  bridges  in  York  County;  Neb., 
during  the  year  of  1011. 

®Board  of  County  Commissioners,  York 
Neb.,  awarded  the  contract  for  the  construc- 
tion of  all  steel  and  wooden  bridges  for  the 
year  of  1911  to  the  Western  Bridge  &  Con- 
struction   Co..   Omaha,   Neb. 

®The  Board  of  County  Commissioners.  St. 
Paul.  Neb.,  on  Jan.  .5,  awarded  the  contract 
for  the  construction  of  all  new  countv 
bridges  and  repairing  all  old  structures  dur- 
ing the  year  of  1911  to  the  Nebraska  Con- 
struction Co.,  Lincoln,  Neb.  John  J.  Sa7aina 
is   county   auditor. 

New  Jersey. 

•l«Rids  will  lie  received  until  10:3(1  a.  m..  Feb. 
8._  by  Board  of  Chosen  Freeholders,  Salem, 
\".  J.,  for  the  construction  of  a  bridge  in  the 
Borough  of  Woodstown  at  the  end  of  the 
.State  road.  .As  proposed  the  structure  will 
have  a  concrete  floor.  PI;uis  and  specifica- 
tions are  on  file  with  L.  Prickctt,  Woods- 
town,   X.  J. 

\  committee  appointed  recently  by  the 
lionril  of  Freeholders,  Salem,  N.  J.,  li.ave  re- 
ported it  necessary  to  build  a  new  reinforced 
concrete    bridge    to    replace    the    Woodstown 


bridge   over   the   Salem   creek.     The  structure 
as  proposed  will   have  a  20  ft.   roadway  with  , 
sidewalk  of  5  ft.  and  span  of  TiO  ft. 

The  Morris  County  Traction  Co.,  according 
to  advices  from  Dover,  N.  J.,  is  planning  to 
replace  the  Wiggins  and  Dickcrson  bridges 
over  the  Morris  Canal  on  the  road  from 
Rockaway  to  Dover  with  heavy  steel  bridges. 
It  is  now  reported  that  instead  of  blasting 
away  the  great  mountain  cliff  at  Glen  Onoko, 
the  Jersey  Central  will  abandon  the  tunnel 
iniilt  through  the  mountain  and  bridge  the 
Lehigh  River  below  the  one  now  in  use,  and 
wliich  will  be  reached  by  removing  the  bump 
between  the  Jersey  Central  and  Lehigh  Val- 
le.\-  tracks.  The  Lehigh  is  also  to  erect  a  two- 
track  bridge  over  the  river  at  Glen  Onoko, 
the  double  track  to  extend  five  miles  along 
the  foot  of  the  mountain  to  Penn  Haven 
Junction.  The  road  will  then  have  four 
tracks  from  Easton  to  the  coal  regions. 
New  York. 

®Charles  Meads  &  Co.,  299  Rroadw.ay,  New 
York  (_"ity,  have  been  awarded  the  contract  by 
Commissioner  of  Bridges,  Kingslev  L.  Martin, 
Park  Row  Bldg.,  New  York  City,  for  con- 
structing the  elevators,  stairs,  drainage,  orna- 
nienlal  and  electrical  work  for  the  anchor 
piers  of  the  Queensborough  bridge  over  the 
IC.-ist  River  between  the  Boroughs  of  "Manhat- 
tan and  Queens  for  $57,300.  Bids  were  opened 
Jan.   10. 

City  Council  of  Rochester,  N.  Y.,  has 
reached  an  agreement  wherebv  the  railroads 
will  construct  a  subway  at  Saxton  St.  Under 
an  act  of  the  Legislature  a  subway  at  Brown 
St.   has   also   been   ordered. 

Among  the  improvements  decided  upon  by 
William  E.  Harries,  Superintendent,  Niagara 
State  Reservation,  Niagara  Falls,  N.  Y.,  for 
the  year  of  1911  is  an  item  of  $8,000  for  the 
construction  of  a  new  bridge  connecting  Goat 
Inland  with  Luna   Island. 

North  Dakota. 

®The  Beach  Mfg.  Co.,  of  Charlotte,  Midi., 
lias  been  awarded  the  contract  bv  the  board 
of  county  commissioners,  La  Moure,  N.  Dak., 
for  the  furnishing  of  all  corrugated  galvanized 
metal  culverts  as  may  be  needed  during  the 
>ear  of  1911,  sizes  ranging  from  12-in.  to  72-in. 
in  diameter.  C.  J.  Alister  is  County  .Auditor. 
Bids  were  opened  Jan.  10. 

Ohio. 

•{•Bids  will  be  received  until  11  a.  ni.,  Jan. 
30,  by  the  Board  of  County  Commissioners. 
-Akron,  O.,  for  the  construction  of  the  super- 
structure of  the  Haulk  bridge,  one  mile  north 
of  Clinton,  O.,  Franklin  township.  Plans 
and  specifications  may  be  seen  at  the  ofiice  of 
the  commissioners  or  of  the  countv  engineer. 
.A  certified  check  for  $;300  must  be  filed 
with  each  bid.     Charles  L.  Wirth  is  clerk. 

•{•Bids  will  be  received  until  noon,  Feb.  G, 
by  Board  of  County  Commissioners,  Zanes- 
ville.  O..  for  furnishing  the  necessary  labor 
and  materials  for  the  construction  and  repair 
of  the  substructure  of  the  Fifth  St.  bridge 
in  the  city  of  Zanesville.  Plans  and  specifica- 
tions are  on  file  at  the  office  of  the  county 
auditor.     H.    A.    Buerhaus   is   county   auditor. 

^•Bids  will  be  received  until  noon,  Feb.  3, 
by  Board  of  County  Commissioners.  Cincin- 
nati. O.,  for  the  construction,  under  specifica- 
tions No.  137,  of  culverts  on  the  Kirbv  road, 
through  lands  of  Ungruhe  and  Kirby,  in 
Millcreek  township.  Fred  Dreihs  is  clerk  of 
the  board.  .All  bids  must  be  accompanied  by 
a   bond   in   the   sum   of  $2,000. 

®Tlie  Modern  Construction  Co..  Fremont.  O., 
has  been  awarded  the  contract  for  reflooring 
the  south  side  of  the  East  Perrv  St.  bridge 
in  Tiffin,  O.,  at  $750. 

®The  Director  of  Public  Service.  Cincin- 
nati, O.,  awarded  the  contract  for  the  con- 
struction of  the  Cooper  .Ave.  bridge  under 
Specifications  125,  to  Gerald  W.  Knight,  3037 
Woodburn  .Ave.,  Cincinnati,  O.,  at  $13,971. 
I'Ved   Dreihs  is  clerk. 

®Board  of  County  Commissioners,  Jeffer- 
son, O.,  on  Jan.  IG  awarded  the  contract  for 
the  construction  of  the  superstructure  of  Riv- 
eted    Pratt     truss     bridge     to     the     Riverside 


•J-  indicates  work  now  open  for  bids.         ®  indicates  a  contract  let  recently. 
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Bridge  Co.,  Martins  Ft-rry,  C).,  at  $l:2f<ii. 
The  work  includes  faliricatiou  and  eroctiun 
complete.  The  following  arc  the  quantities : 
118,7!'5  lbs.  structural  steel;  7,258  lbs,  rein- 
forcing steel ;  .M.-")  cu.  yds.  1-2-4  concrete, 
and  ,580  lin.  ft.  of  2V^-in.  wrought  iron  guard 
railing.     J.   S.   Matson   is   county  engineer. 

Plans  are  under  way  by  the  engineering 
department,  Cincinnati,  O.,  for  the  construc- 
tion of  a  new  bridge  at  the  Hopple  St.  cross- 
ing of  the  Cincinnati,  Hamilton  &  Dayton 
tracks.  F.  E.  Morris,  assistant  city  engineer, 
is  in  charge  of  the  work. 

An  eiTort  is  to  be  made  in  the  City  Council 
of  Dayton,  O.,  to  build  a  bridge  over  Wolf 
Creek,  connecting  the  West  Side  and  Dayton 
View  at  tlie  Orth  Plat,  and  a  bond  issue  of 
$l."),iMiO   for  the  work  is  under  contemplation. 

The  Cleveland  (Ohio)  Chamber  of  Indus- 
try at  a  recent  meeting  passed  a  resolution 
favoring  definite  plans  for  a  high  level  bridge 
from  Superior  Ave.,  N.  W.,  to  W.  2-5th  St. 
It  was  proposed  that  the  new  high  level 
structure  be  of  sufficient  width  to  carry  four 
car  tracks  and  two  roadways  and  two  side- 
walks. 

City  Council  of  Warren,  O.,  has  submitted 
(o  the  attorney  representing  the  Mahoning 
Valley  R.  R.,  plans  for  the  construction  of  the 
bridge  at   Summit   St. 

Board  of  County  Commissioners,  Defiance, 
O.,  received  the  following  bids  for  construct- 
ing the  permanent  grade  leading  to  the  north 
abutment  of  the  new  Frances  St.  bridge: 
Levy  &  Brown,  29c  per  cu  yd.;  G.  W.  Farri- 
son,  26%c  per  cu.  yd. ;  John  Karnes,  25  90-lOOc 
per  cu.  yd. ;  Clemmer  &  Johnson,  25c  per  cu. 
yd. ;  Thos.  Dohoney,  24?ic  per  cu.  yd. ;  C. 
F.  Leaders,  24Vic  per  cu.  yd. ;  Joseph  Weber, 
2.3c  per  cu.  yd. 


Oklahoma. 

.\  bill  lias  been  iiil idiluced  ill  tile  Oklahoma 
legislature  asking  an  appropriation  of  $25,00(1 
for  the  construction  of  a  bridge  across  the 
Grand    River    in    Canadian    County. 

Material  for  the  construction  o'f  the  Bixbv 
bridge  over  the  Arkansas  River,  according  to 
advices  from  Tulsa,  Okla.,  will  be  delivered 
at  the  site  about  Feb.  1  and  construction  work 
on  the  structure,  wliich  will  be  one  of  the 
longest  wagon  bridges  in  the  middle  west, 
will  be  started  shortly  thereafter  by  the  con- 
tractors. The  cost  of  the  work  is  estimated 
at   $65.1100. 

Advices  from  Mannsford,  Okla.,  state  that 
a  bridge  will  be  built  over  the  Cimmaron 
River   a   mile   north   of   the   town, 

Oregon. 

An  ordinance  has  been  introduced  into  the 
City  Council  of  Portland,  Ore.,  providing 
that  the  Portland  Railway,  Light  &  Power 
Co.  and  the  Oregon  and  \Vashingtr)n  Railway 
and  Navigation  Co.  build  an  overhead  viaduct 
at  East  37th  St.  on  Sandy  Road.  The  ordi- 
nance  was   referred   to   the   street   committee. 

Active  steps  are  being  taken  by  W.  A. 
Teutch,  mayor  of  Nyssa,  Ore.,  to  secure  an 
appropriation  of  the  state  of  Oregon  toward 
the  construction  of  the  proposed  bridge 
across  the  Snake  River.  Idaho  Legislature 
has  agreed  to  appropriate  $10,000,  the  county 
will  pay  $5,000  and  the  same  amount  has  been 
raised  by  subscription  in  Nyssa.  The  esti- 
mated cost  of  the  proposed  structure  is  $30,- 
000. 
The    work    includes    fabrication    and    erection 

The  County  Court  has  taken  up  the  mat- 
ter   of    selecting    the    best    site    for    the    con- 


struction of  a  bridge  across  the  Coquille 
River  at  Coquille,  Ore.  The  structure  will 
necessarily  be  a  draw  type,  as  the  river  is 
navigable  at  that  point. 

Ciitizens  of  Ilarrisburg,  Ore.,  arc  consider- 
ing taking  up  the  matter  of  securing  the  con- 
struction of  a  bridge  over  the  Williamette 
River  at  that  city  to  replace  the  old  ferry. 

Pennsylvania. 

Steps  are  being  taken  by  the  Board  of  Alle- 
gheny County  Commissioners  to  free  the  coun- 
ty Ijri.dge  over  the  Yonghioughney  River.  .\  pe- 
tition to  that  effect  was  filed  as  soon  as  the 
proceedings  were  started  for  the  freeing  of 
the   bridges   in    the   city   of    Pittsburg,    Pa. 

The  Grand  Jury,  according  to  advices  from 
Reading  Pa.,  has  taken  in  hand  the  matter 
of  constructing  a  new  bridge  at  the  foot  of 
Pcnn    St.    in    that   city 

Virginia. 

^Bids  will  be  received  until  noon,  Jan.  30, 
l>y  P.  St.  J.  Wilson,  State  Highway  Commis- 
sioner, Richmond,  Va.,  for  the  construction 
(if  a  bridge  over  the  Mehcrrin  River  in  Bruns- 
wick County,  Va.,  near  Hilton. 

Washington. 

.\  lull  has  been  introduced  into  the  City 
Council  of  Seattle.  Wash.,  providing  for  the 
construction  of  a  viaduct  extending  from 
Fourth  Ave.  south  im  Railroad  Ave.,  across 
the  East  and  West  Waterways,  to  Railroad 
Axe.,  in  West  Seattle,  with  an  incline  to  the 
business  sections  of  that  suburb,  at  the  cost  of 
the  property  benefited.  It  is  estimated  that 
the  improvement  will  cost  between  $800,OlHi 
and  $1,000,000,  including  a  drawbridge  over 
both   the  East   and   West   Waterways. 


IRRIGATION,   DRAINAGE,  LEVEES  AND  CANALS 


Arizona. 

^Bids  will  be  received  until  2  p.  ni.,  Feb. 
15,  by  F.  H.  Newell,  Director,  Dejiartment  of 
Interior,  U.  S.  Reclamation  Service,  Washing- 
ton, D.  C,  for  furnishing  centrifugal  pumps 
for  Salt  River  project,  .\riz. 

Arkansas. 

•{•The  Commissioners  of  Drainage,  District 
No.  8,  Clay  County,  Arkansas,  will,  on  March 
Hi,  let  the  contract  for  the  construction  of  an 
extensive  drainage  system.  The  work  will 
include  24  miles  of  main  ditch  and  .30  miles 
of  laterals.  The  total  excavation  required 
amount  to  $l,8.")O,000  cu.  yds.  J.  D.  .Mitchell. 
Rector,  Ark.,  is  chief  engineer. 

®Louis  Engle,  of  Engle  Bros.,  Monterey,  Ind., 
has  been  awarded  the  contract  for  construct- 
ing Drainage  Ditch  No.  6,  of  Craighead 
County,  known  as  the  Viney  Slough  Ditch. 
The  ditch  is  to  be  seven  miles  long  and  the 
contract  price  was  11%   cts.  per  cu.  yd. 

The  County  Courts  of  Greene  ami  Law- 
rence Counties,  Ark.,  will,  on  Jan.  3<i,  pass 
on  the  assessments  of  lands  in  Drainage  Dis- 
trict No.  1,  Greene  and  Lawrence  Counties. 
It  is  expected  that  they  will  be  able 
to  let  the  contract  for  the  work  some  time 
in  March.  The  work  consists  of  16  miles  of 
main  ditch  and  34  miles  of  laterals,  the  whole 
requiring  2,510,000  cu.  yds.  of  excavation.  J. 
D.  Mitchell,  Rector,  .^rk.,  is  chief  engineer. 

J.  H.  Burke,  commissioner,  of  Craighead 
County,  Jonesboro,  Ark.,  has  sold  the  bonds 
for  Drainage  District  No.  4,  known  as  the 
Gum  Slough  Ditch  of  Craighead  County,  val- 
ued at  $24,000,  payable  at  6  per  cent  in  1025, 
to  Clyde  A.  Walb,  of  La  Grange,   Ind. 

California. 

City  Engineer  Randle.  Sacramento,  has  pre- 
pared plans  and  specifications  for  closing  the 
()th  St.  canal  in  the  Third  Ward  at  Sacramento. 
The  work  will  cost   about  $2,100. 


Colorado. 

The  stockholders  of  the  Water  Supply  & 
Storage  Co.,  at  b'ort  Collins,  have  levied  an 
assessment  of  $135  per  share  and  authorized 
completion  of  the  Chambers-L,-ike  reservoir, 
now    about    half    completed. 

Advices  from  Greeley  state  that  owing  to 
the  unusually  fine  weather  and  open  winter, 
contractors  building  ditches  and  reservoirs 
have  concluded  to  begin  work  a  month  earlier 
than  usual  this  year,  if  the  good  weather  con- 
tinues. 

Land  holders,  according  to  advices  trom 
Greeley,  have  voted  to  form  the  Poudrc  Val- 
ley-Weld County  Irrigation  District,  embrac- 
ing 50,000  acres  to  be  irrigated  by  flood 
waters. 

Election  was  lielil  Jan,  15  tn  vulc  nii  the 
formation  of  the  Northern  Coh.rado  Irriga- 
tion District  just  north  of  the  (.ireeley-Pmidre 
District.  This  project,  as  previously  noted  in 
these  columns,  involves  the  expenditure  of 
$2,000,0011  and  the  land  to  be  reclaimed  is  in 
the  vicinity  of  Nunn.  Dover,  C.irr  and  l!ul.t>er. 
New  York  and  Stamford.  C(.nn.,  nun  are  fur- 
nishing the  l.iulk  of  the  money  and  associated 
with  them  arc  W,  M,  .Morse,  nf  Greeley,  i^. 
Salisbury  Smilh  .md  W,  K"ll.i  Wilson,  of 
Denver, 

Illinois. 

^llids  will  be  received  mini  2  11,  m  ,  J.iii,  27. 
bv  the  (5immissioiiers  of  llillsbury  Slough 
Special  Drainage  District  of  Cli.impaign  and 
Ford  counties,  Champaign,  III,,  fur  furnishing, 
haulin.g  and  laying  tile  in  subdi^trict  No.   1. 

The  petition  filed  in  the  Cnnnty  Court  at 
Edwardsville.  111-.  f"r  the  establishment  of 
the  Wanda  levee  a?id  dr.iinage  district  has 
been  witbdr;i\vn.  There  are  said  to  he  slight 
differences  anionp  the  property  owners  as  to 
the  boundaries  of  the  proposed  district  antl 
another  petition  agreeable  to  .all  will  be  filed. 
The  district  will  embrace  several  hundred 
acres  in  the  vicinit:,  of  Wanda  and  provide 
for  the  mainienaiicv  of  levees  to  check  the 
flood   waters  of   lnui;in   Creek. 


The  Wood  River  Drainage  Commissioners, 
according  to  advices  from  Alton,  111.,  are  now- 
securing  right-of-way  for  a  proposed  drain- 
age  canal. 

Indiana. 

©Robert  Huddleston,  East  Connersville,  has 
been  awarded  the  contract  at  about  $2,2n0 
for  constructing  a  ditch  in   Rush   County. 

William  Schoonover,  County  Surveyor. 
Plymouth,  Ind.,  has  surveys  under  way  for  the 
Morgan  Ward  Ditch  in  Tippecanoe  Township. 

Bill  is  before  the  State  Legislature  to  pave 
the  way  for  an  agreement  between  the  states 
of  Indiana  and  Illinois  for  the  removal  of  a 
quantity  of  rock  in  the  bed  of  the  Kankakee 
River  opposite  Momence,  111.,  so  as  to  com- 
plete the  work  of  dredging  the  Kankakee  and 
its  tributaries  and  drain  and  reclaim  the 
Kankakee  swamp  lands  in  this  state.  More 
than  $|,()no,iiO(i  has  been  spent  in  the  rcclama- 
of  the  Kankakee  region,  but  this  work  will 
come  to  naught  unless  the  obstruction  in  Illi- 
nois   is    removed    and    an    outlet    provided. 

William  Itarlcy.  County  .Surveyor,  fiartford 
City,  Ind,,  has  recommended  that  the  pro- 
[losed  Iliram  Thomas  Ditch  in  Harrison 
Township  be  constructed.  This  will  be  a  tile 
drain,  about  two  miles  long,  and  will  cost 
about  $1,100. 

Surveys  have  been  made  for  a  ililch  in 
Daviess  County,  to  be  about  four  miles  long 
and  to  drain  several  ponds  in  the  vicinity  of 
Sandy  Hook.  Washington  is  the  county  seat 
of   Daviess   County, 

Iowa. 

•J«l;iiU  will  be  received  until  noon  h"eb  8.  by 
W,  L,  l-'itkin,  Garner.  la,.  County  .Xuditor 
for  the  construction  of  drains  in  Districts 
N'os,  1  and  2,  Hancock  County,  la.  The  work 
is  divided  in  sections  as  follows:  .Sec.  1. 
open  ditch  including  approximately  215,500 
cu,  vds,  material;  Sec,  2.  open  ditch  including 
!t8.!)00  cu.  yds.  material;  Sec.  .3.  1. 6011  ft.  of 
18-in.,  2,200  ft.  15-in.  tile.  l.lOli  ft.  12-iu.  tile, 
1,700  ft.  lO-in.  tile;  Sec.  1,  open  ditch  includ- 
ing 75,000  cu.  yds.  material :  Sec,  5.  open  ditch 


•J*  indicates  work  now  open  for  bids.        ®  indicates  a  contract  let  recently. 
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iiicliulins  14.000  cu.  yds.;  Sec.  (),  open  ditch  in- 
cluding •-'Oi'.TOO  cu.  yds. ;  Sec.  7,  open  ditch, 
.ISIT.OOO  cu.  vds. ;  Sec.  8,  iuchides  13,300  cu.  ft.  12- 
iii.  to  2l-in.  tile:  Sec.  9,  includes  20,300  ft.  12 
to  22-in.  tile:  Sec.  10,  includes  31,100  ft.  of 
1-2  to  20-in.  tile:  Sec.  11,  includes  18,200  ft. 
of  8  to  20-in.  tile:  Sec.  12.  includes  13.800  ft. 
of  10  to  18-in.  tile:  Sec.  13,  includes  35,000 
cu.  vds.  of  open  ditch  work :  Sec.  M.  includes 
lti,!100  ft.  of  12  to  18-in.  tile;  Sec.  15,  in- 
cludes (i,500  cu.  yds.  open  ditch  work ;  Sec. 
1(1,  includes  1.052,."i00  cu.  yds.  open  ditch  work. 

County  Supervisors,  of  Hancock  County, 
Garner,  la.,  have  ordered  the  construction  of 
a  (iO-niile  ditch  which  will  cost  about  $21)0,000. 
The  ditch  will  start  at  the  boundary  line  of 
Hancock  and  Franklin  Counties,  where  it  will 
he  60  ft.  in  width  and  12  ft.  in  depth.  Near 
Britt  it  will  divide,  one  branch  extending  to 
the  wet  land  near  Haylield  and  the  other  run- 
ning 12  miles  north  of  this  place. 

The  Western  Drainage  Contractors'  .Asso- 
ciation will  hold  its  annual  meeting  at  10  a. 
m.,  Feb.  21,  1911,  at  the  Commercial  cluli- 
rooms.  Fort  Dodge,  la.  S.  F.  Moeller,  Knier- 
im,  la.,  is  secretary  of   the  association. 

Plans  are  under  consideration  for  having 
work  .started  this  spring  on  the  dredging  of 
Clear  Lake.  The  channel  between  the  island 
and  main  land  and  in  some  other  parts  of 
the  lake  will  be  cleared  out.  H.  H.  Shepard. 
of  Clear  Lake.   la.,  has  the  matter  in  charge. 

Louisiana. 

©Advices  from  Jennings,  La.,  state  that  Dr. 
A.  C.  Wilkins,  of  the  Wilkins  Co.,  has  been 
awarded  the  contract  to  construct  a  13-mile 
ditch  west  of  Lake  Arthur,  in  the  Thornwell 
Drainage  District,  which  recently  voted  a  tax 
for  thi"  work.  More  than  1.000  acres  will  be 
drained.  The  ditch  will  be  20  ft.  wide  at  the 
bottom,  having  an  average  depth   of  5   ft. 

Minnesota. 

®A.  C.  Davisson,  Rochester,  Minn.,  has 
been  awarded  the  contract  at  8.95  cts.  per  cu. 
yd.  for  constructing  State  Ditch  No.  89,  St. 
Louis  County.  The  other  bids  received  were 
as  follows :  Forrestal  &  Feyen,  St.  Paul, 
Minn.,  13  cts.  per  cu.  yd. ;  Standard  Drainage 
Co.,  Windom,  Minn.,  13  cts.  per  cu.  yd.  Bids 
were  opened  Jan.  20  by  S.  G.  Iverson,  State 
.Auditor,  St.  Paul,  Minn. 

Mississippi. 

^•Bids  are  asked  until  2 :30  p.  m.,  Feb.  16, 
by  the  Board  of  Drainage  Commissioners  of 
Bolivar  County,  Missisippi,  at  the  office  of 
Sillers,  Owen  &  Sillers,  attorneys,  Cleveland, 
Miss.,  for  the  excavation  of  the  following 
drainage  canals ;  Holmes  Lake — Length,  7.2 
miles ;  average  cut,  10.2 ;  bottom  widths,  10,  14 
and  16  feet;  excavation,  388,000  cu.  yds.  Snake 
Creek — The  channel  of  Snake  Creek  is  suffi- 
ciently large  to  discliargc  all  the  water  falling 
in  its  water-shed,  but  for  the  fact  that  it  is 
congested  by  standing  timber,  logs  and  debris 
of  all  sizes.  Bids  will  be  asked  for  clearing  21 
miles  of  Snake  Creek  between  Holmes  Lake 
cut-ofF  and  the  Bogue  Phalia.  Mound  Bayou 
— Length,  8.7  miles ;  average  cut,  8.3 ;  bottom 
widths,  10,  15  and  20  ft.  excavation,  320,00ii 
cu.  yds.  Jones'  Bayou  Cut-OfT — Length,  0.8 
miles ;  average  cut,  11.6 ;  bottom  widths,  4  ft. ; 
excavation.  34,000  cu,  yds.  Goose  Lake  Cut- 
Ofif — Length.  1.7  miles ;  average  cut,  9.3 ;  bot- 
tom widths,  10  ft.;  excavation,  71,000  cu.  yds. 
Cypress,  oak  and  gum  timber  will  be  encoun- 


tere<l.  I'he  character  of  the  soil  to  he  encoun- 
tered is  clay  loam  aiul  sand  loam.  The  plans, 
specifications,  prollles  aiul  blank  lornis  on 
which  bids  nuist  be  made  arc  on  lile  for  in- 
spection at  the  offices  of  W.  W.  Boone.  Chief 
Engineer,  Cleveland,  Miss.  Payment  for  the 
above  work  will  be  made  from  the  monthly 
estimate  of  the  Engineer.  The  bonds  have 
been  sold. 

The   Swamp   Dredging  Construction   Co..  of 
Tupelo,   Miss,,   has   been   incorporated    with   a 
capital  stock  of  $10,000.  the  incorporator^  in- 
cluding  D.   VV.   Robins,   P..    II.    .Shul)bs   and   .1 
Q.    Robins. 

Missouri. 

Bash  &  Gray  of  Joplin,  Mo.,  have  been 
awarded  the  contract  by  J.  L.  Hanrahan, 
County  .-Auditor,  Fort  Dodge,  la.,  for "  the 
construction  of  Drain  No.  49  for  Webster 
County  for  $24,990.  Section  1,  the  main  line, 
will  require  37.300  cu.  yds.  of  excavation,  the 
bottom  width  being  6  ft.  and  the  berm  8  ft. 
Section  2  will  require  7,350  ft.  of  15-in.  to  '28- 
in.  tile,  the  average  cut  running  from  6.6  ft. 
to  9.7  ft.  Section  3  will  require  7,100  ft.  of 
18-in.  to  30-in.  tile,  the  average  cut  being  6.8 
ft.  to  7.9  ft.  Sections  4,  5  and  (i  will  require 
200  ft.  of  -SO-in.  tile  and  2,015  ft.  28-in.  tile. 
The  work  is  located  four  miles  northwest  of 
Dayton,  la.,  on  the  C.  &  N.  W.  and  the  M.  & 
St,  L.  Rys.,  and  four  miles  northeast  of  Har- 
court,  la.,  on  the  C.  &  N.  W.  Ry.  The  aver- 
age tile  haul  is  4%'  miles  and  the  average  coal 
haul  is  4  miles.  There  will  be  no  clearing. 
Work  is  to  be  commenced  on  or  before  .April 
1,  1911,  and  to  be  completed  on  or  before  July 
1.  1911.  Tile  work  to  be  coinmenced  when 
outlet  is  finished  and  to  be  completed  on  or 
before  Jan.  1,  1912.  G.  P.  Smith,  Fort  Dodge. 
la.,  is  Engineer.     Bids  were  opened  Jan.  13. 

Nebraska. 

©Bids  were  opened  Jan.  20  by  R.  E.  Evans, 
Dakota  City,  Neb.,  for  constructing  two  ditch- 
es, the  contracts  being  let  as  follows :  Elk 
Creek  Ditch  to  Pollard  Campbell  Dredging 
Co.,  Omaha,  Neb.,  at  lOM,  cts.  per  cu.  yd. ; 
Pigeon  Creek  Ditch  to  Horton  &  Mosely  Co., 
Lafayette,  Ind.,  at  9%'  cts.  per  cu.  yd. 

New  Mexico, 

Hugo  Seaberg,  an  attorney  of  Raton,  N. 
Mex.,  has  purchased  100,000  acres  of  the  land 
holdings  of  the  Santa  Fe  Co.  in  Curry  Coun- 
ty. The  land  is  in  one  tract  northeast  of 
Alelrose,  and  the  new  owner  will  colonize 
it,  bore  for  artesian  water,  install  pumping 
plants  and  irrigation  systems,  lay  out  town 
sites  and   establish   a  beet  sugar  factory. 

Ohio. 

County  Commissioners,  Urbana,  will  hold 
a  hearing  at  LIrbana  today  (Jan.  25),  to  take 
definite  action  on  the  dredging  of  Mad  River 
water  of  the  Pennsylvania  Lines  bridge.  Ac- 
cording to  the  estimate  of  County  Engineer 
Swisher,  this  work  will  cost  about  $39,000. 

Temporary  organization  has  been  formed 
at  Massillon  with  Mayor  Reniley  as  chairman, 
to  complete  arrangements  for  the  incorpora- 
tion of  a  stock  company  to  take  up  the  work 
of  improving  the  Tuscarawas  River. 

Utah. 

•I»The  Directors  of  the  Green  River  Irriga- 
tion District,  J.  F.  Ingels,  secretary.  Green 
River.  Utah,  have  rejected  all  bids  received 
Jan    16  for  the  following  work:     Completion 


nf  a  (lam  across  the  (jreen  River  and  widening 
and  deepening  of  the  raceway  from  the  bea<l- 
gates  to  the  intake;  the  construction  ;in<l  in 
stallation  of  a  pumping  plant  to  lift  water 
from  the  raceway  to  the  90-ft.  canal;  and 
the  completion  of  the  90-ft.  canal.  New  bids 
will  be  received  until   March  1. 

G.  F.  McGonagle,  City  Engineer,  Salt  Lake 
City,  Utah,  has  been  prei)aring  plans  for  tlie 
extension  of  the  Itast  Jordan  canal  from  its 
present  terminus  to  coiniect  with  the  Big  Cot- 
tonwood canal  at  .Salt  l^ike  City.  The  exten- 
sion will  be  built  large  enough  to  accommo- 
date tlic  waters  of  the  S.ile  Lake,  Jordan  and 
l^ast  Jordan  canals. 

Washington. 

.\  bill  is  now  before  the  State  Legislature 
tn  empower  counties  to  engage  in  the  con- 
struction of  harbors,  canals  an<l  waterways.  If 
jiassed  this  bill  will  validate  the  $3,ilo0,00()  bond 
issue  of  King  county  for  the  construction  of 
Lake  Washington  canal. 

Wyoming. 

.Advices  from  Thermopolis,  Wyo.,  state  that 
engineers  of  the  Owl  Creek  Irrigation  & 
Development  Co.,  have  reported  that  37,000 
acres  along  Owl  Creek  can  be  irrigated  and 
sufficient  flood  water  for  it  stored  1)_\  the  erec- 
tion of  five  dams.  The  svstem  will  cost 
about   $2.50,000. 

Canada. 

The  Great  Lakes  &  Atlantic  Canal  &  Power 
Co.,  the  latest  canal  project,  is  to  apply  to 
Parliament  for  a  charter.  The  company  asks 
power  to  construct  a  canal  from  some  point 
on  the  eastern  shore  of  Lake  Huron  in  the 
County  of  Huron  to  the  northern  shore  of 
Lake  Erie  in  the  County  of  Elgin,  and 
another  canal  froin  some  point  on  the  north- 
eastern shore  of  Lake  Erie  in  the  County  of 
Haldimand  to  the  western  shore  of  Lake  On- 
tario, near  the  County  of  Lincoln,  to  improve 
and  deepen,  if  necessary,  a  channel  in  Lake 
Ontario,  and  also  in  the  River  St.  Lawrence 
to  a  point  in  the  County  of  Grenville,  also  to 
construct  a  canal  from  Grenville  to  the 
City  of  Ottawa:  to  deepen  a  ship  channel  in 
the  Ottawa  River  from  the  canal  to  its  junc- 
tion with  the  Riviere  des  Prairies;  to  deepen 
the  channel  in  the  said  Riviere  des  Prairies 
to  join  the  St.  Lawrence  ship  channel  below 
the  Island  of  Montreal  or  by  an  alternate 
route  from  St.  Ann's  in  the  County  of 
Jacques  Cartier  through  Lake  St.  Louis  to 
Montreal.  This  would  make  and  complete 
throughout  the  entire  district  from  Lake 
Huron  to  the  St.  Lawrence  ship  channel  or 
the  port  of  Montreal  a  navigable  canal  and 
ship  channel  of  a  depth  of  not  less  than  28 
ft.  and  not  over  33  ft.  and  of  such  width  as 
may  be  found  necessary  to  enable  ocean-go- 
ing vessels  to  meet  and  pass  in  safety  at  any 
point  in  the  canal,  lake  or  river  channels. 

The  Canadian  Government  is  considering 
including  in  its  supplementarv  estimates  an 
item  of  $3,000,000  for  deepening  the  Back 
River  at  j\Iontreal  Riviere  des  Prairies,  and 
the  French  River.  This  is  taken  to  indicate 
that  the  Government  has  at  length  decided  to 
go  ahead  with  the  Georgian  Bay  Canal.  The 
works  mentioned  would  all  be  of  utility  in 
any  event,  but  they  are  also  on  the  proposed 
rcuite  of  the  canal,  and  in  that  the  significant 
part  of  it  lies.  Wni.  Pugsley,  Ottawa.  Out,, 
is  Alinister  of  Public  Works. 


WATER- WORKS 


California. 

®R.  A.  Meier  has  been  awarded  the  con- 
tract by  the  citv  of  Portervillc,  Cal.,  to  drill 
a  14-in!  well  at  '$4.-50  for  the  first  100  ft.,  with 
an  addition  of  $0.50  for  each  100  ft.  or  frac- 
tion  thereafter. 

District  of  Columbia. 

The  Secretary  of  the  Interior  at  Washing- 
trtn,   D.   C,  has  granted   the  city  of   Lawton, 

•J*  indicates  work  now  open  for  bids. 


Okla..  a  deed  to  the  14  tracts  of  Indian  land 
desired  by  that  city  for  a  reservoir  site,  on 
Medicine  Creek.  The  reservoir  site  includes 
2.300  acres.  Judge  C.  C.  Black  is  special  at- 
torney for  the  city. 

Illinois. 


4«i!i(l,s  will  he  received  until  8  p.  ni,,  Ian. 
30,  by  City  Council  of  Highland  Park,  111,, 
for  furnishing  and  installin.g  three  million  gal 


Ion  Corliss  cross  compound  high  duty  crank 
and  fiv  wheel  pumping  engine.  Fritz  Bahr  i- 
chairman  of  the  fire  and  water  conunittee, 

4«Bids  will  be  received  by  B.  J.  Mullaney. 
Commissioner  of  Public  Works,  City  of  Chi- 
cago. Room  705,  City  Hall,  until  11  a.  ni._. 
Feb.  1.. 1911,  for  furnishing  and  delivering  845 
pieces,  .36  in.  cast  iron  water  pipe  (2,30;i  tons'), 
and  500  pieces  30  in.  cast  iron  water  pipe 
(1.000  tons),  as  follows:    36  in.  pipe,  Larrabee 


®  indicates  a  contract  let  recently. 
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St.,  Chicago  Ave.  to  Crosby  St. :  Division  St. 
Crosby  St.  to  Hawthorne  .\vi.\  :  Hawthornf 
Avo,,  Division  St.  to  Nurth  .\\c. ;  North  .\vc. 
to  Clybourn  PI.;  Clybonrn  .\vl',,  llawlhornc 
.\vt'.  to  Southport  Avi- :  Sonlhport  .\ve. ;  Cly- 
bourne  Ave.  to  Clybournc  PI.  ;  30  in.  pipe, 
Clybourne  Ave,  Southport  .Vvc.  to  Fnllerton 
Ave. ;  Diversey  Blvd.,  Clybourne  Ave.  to 
Western   Ave. 

^Charley  Bros.,  of  La  Salle,  III,  have  been 
■luarded  the  contract  by  that  city  for  the  con- 
struction of  a 'water  supply  well  for  $-"),200. 
Bids  were  opened  Jan.  !l  bv  Citv  Clerk  Joseph 
Burkhart,   Jr. 

The  village  board  of  Liisant,  III.,  at  a 
special  election  held  there  Jan.  lO,  was  au- 
thorized to  make  a  loan  of  $3,200  for  the 
erection   of   a   water    works    system, 

Iowa. 

The  town  of  V'illisca,  la.,  is  sinking  a  well 
ni  the  hope  of  solving  the  problem  of  water 
shortage  in  the  town.  The  well  will  be  10 
ft.  in  diameter  and  will  be  sunk  to  a  depth  of 
■y,   ft. 

The  water  company  stockholders  of  Center- 
ville.  la.,  recently  held  a  meetnig  with  a  com- 
mittee from  the  Commercial  Club  to  dis- 
cuss plans  for  future  betterments  to  the 
water  svstem.  It  is  thought  that  the  present 
ileep  well  water  supply  system  will  be  aban- 
doned and  the  building  of  a  surface  reservoir 
with  100,000  gals,  capacity  is  expected.  The 
company  has  under  way  the  reservoir  project; 
blue  prints  and  engineer's  estimates  have  been 
made. 

Kansas. 

The  Council  Clubs  of  Kansas  City,  Kan., 
recently  held  a  meeting  to  make  plans  for 
getting  out  the  registration  preparatory  for 
the  bond  election  to  be  held  in  that  citv  Feb. 
11.  The  issue  will  include  $o0,000  for  an  in- 
cineration plant ;  $350,000  for  a  municipal 
light  plant;  $50,000  for  a  central  fire  station; 
$-")0,000  for  a  levee  near  the  foot  of  Minnesota 
.\ve.,  preparatory  for  a  steam  boat  landing 
and  the  building  of  factories,  and  $100,000  for 
an  auditorium  to  be  built  in  connection  with 
the    new   city   hall. 

Kentucky. 

The  State  Board  of  Health  h.is  condemned 
the  water  supply  of  Frankfort,  Ky...  and  will 
direct  the  water  company  ol  that  city  to 
construct  a  filter. 

The  city  of  Le.xington  will  vote  Jan.  31  on 
the  issuance  of  $75,000  in  bonds  to  increase 
the  water  supply.  It  is  proposed  to  secure 
water  from  Moore's  creek  and  convey  by 
gravity  to  the  present  reservoir.  The  mini- 
mum supply  obtainable  is  estimated  at  252,- 
noo.  and  the  water  shed  will  cover  about 
22,814  acres.  Samuel  B.  Walker,  Jr.,  is 
Mayor. 

Michigan. 

The  Caro  water  works  system,  owned  by 
the  Caro  Water  Works  Co.,  Caro,  Mich.,  has 
been  purchased  by  Tip  At  wood  for  a  con- 
sideration  of   about  $40,000. 

The  Water  Commissioners  of  Detroit, 
Mich.,  have  been  conferring  with  Wayne  dele- 
nation  and  other  legislators  regarding  a  bill 
to  empower  the  board  to  issue  $2.oiio.000  addi- 
tional bonds  for  extending  the  water  works 
.system. 

Missouri. 

Plans  have  been  prepared  by  Rollins  & 
Westover,  Beals  Bldg.,  Kansas  City,  Mo.,  for 
extensions  and  improvements  to  the  water 
works  system  of  Moberly,  Mo.,  estimated  to 
cost  $50,000.  The  work  will  include  new 
pumping  station,  new  pumps,  new  boilers  and 
miscellaneous  equipment.  The  supply  will  be 
secured   from   the  lake  and   deep  wells. 

Montana. 

The  city  of  Helena,  Mont.,  has  voted  to 
issue  lionds  to  install  a  water  works  plant. 

The  plan  to  provide  the  money  needed  for 
the  rebuilding  of  the  water  works  system  of 
1-ewiston,  Mont.,  by  creating  an  improvement 
district  embracing  the  entire  city,  under 
what  is  known  as  the  Havre  law,  has  been 
acted  upon  finally  by  the  City  Council.     It  is 


plannc.l   to   bond   the   citv  to   tbe   sum   of   $00- 
iioO. 

Nebraska. 

®.\dvices  from  Palisades,  Neb.,  stale  that 
P.  A.  Strayer  has  secured  the  contract  for 
laying  the  pipe  for  the  Trenton  water  works 
system  and  the  Bladen,  Neb,,  water  works 
system. 

The  city  of  Lodgepole,  Neb.,  have  voted 
to  erect  a  municipal  water  plant  by  the  issu- 
ance of  bonds  in  the  sum  of  $10,000. 

The  City  Council  of  Utica,  Neb.,  has  called 
an  election  for  Feb.  7  to  vote  on  a  water 
works    and    electric    light    proposition. 

New  Jersey. 

4«Bids  will  be  received  untd  8  p,  ni,,  Feb. 
13,  by  Charles  Anderson.  Borough  Clerk, 
Soutli  River,  N.  J.,  for  the  enduring  construc- 
tion of  a  suction  well  to  be  Imilt  of  brick  and 
concrete  25  ft.  in  diameter  and  33  ft.  deep, 
W.  W.  Young  is  Consulting  Engineer. 

®WilIiam  H.  Jacobson,  Stephen  St.,  Belle- 
ville, N.  J.,  has  been  awarded  the  contract  by 
the  Conmiittee  of  Building.  Board  of  Chosen 
Freeholders,  Essex  County,  Newark,  N.  J.,  for 
furnishing  and  laying  water  supi)ly  pipe  with 
the  necessary  connections  for  the  Tuberculo- 
sis Hospital  at  Soho,  N.  J.,  for  $1,451,  Bids 
were  opened  Jan.  6. 

The  Borough  Council  of  Glen  Ridge,  N.  J,, 
has  voted  to  expend  $250  for  maps  of  a  pro- 
posed  new    water   system    in   the   borough. 

The  city  of  Plainfield,  N.  J.,  contemplates 
purchasing  the  present  water  works  svstem 
at   an    estimated   cost   of   $1,000,000. 

New   Mexico. 

It  is  said  that  the  cit\  of  Tucmncari,  X. 
Mex,,  has  been  negotiating  for  the  purchase 
of  the  light  and  water  plant  at  that  place. 
The  comoany  now  in  contn^I  is  capitalized 
at   $100,000. 

New    York. 

®The  Board  of  Public  W'orks  of  Geneva, 
N.  Y..  has  awarded  the  contract  for  furnish- 
ing the  city  with  cast  iron  pipe,  to  be  used 
in  connection  with  the  construction  of  the 
new  force  main  from  the  pumping  station 
to  the  city  mains,  and  also  to  connect  the 
new  reservoir  with  the  main  leading  from  the 
present  ponds,  to  the  Charles  Miller  &  Son 
Co.,  of  Utica,  N.  Y.,  for  approximately  $30,- 
000.  According  to  the  estimates,  1.300  tons 
of  straight  pipe  will  be  required  at  least  and 
about  !I0  tons  of  specials,  including  elbows 
of  various  angles.  The  straight  pipe,  it  is 
figured,  will  cost  $20,585,  and  the  specials 
will    cost   $4,050, 

Ohio. 

•J«Bids  will  be  received  until  10  a.  m  ,  Feb. 
4,  by  A.  E.  Sinks,  Auditor  of  the  county, 
Troy,  ().,  for  furnishing  the  necessary  labor 
and  material  for  the  installation  of  water 
mains  from  tbe  intersection  of  Water  and 
Adams   Sts.   to   the   Miami   County   Infirmary. 

Supt,  George  Cotter  of  the  water  works 
department  of  Springfield,  O..  has  recom- 
mended the  completion  of  the  water  works 
svstem ;  that  the  city  consider  the  installa- 
tion of  a  new  15,000,000-gal.  pump;  that  the 
new  20~in.  main  be  constructed  from  the 
new   to   (he  old   pumping  station. 

Oklahoma. 

®The  Delaware,  Okla.,  City  Council  has  K-l 
the  contract  for  the  construction  of  its  water 
works  svstem  to  F.  R.  .'^lone  nf  Liin;i.  ( ),. 
for   about   $21,000. 

The  village  of  Dundee,  C)kla,.  plans  llu- 
construction  of  a  water  works,  a  new  city 
hall,  and  a  fire  department  of  modern  apa- 
ratus. 

The  citizens  of  Duncan.  Okla.,  on  Jan.  10 
N'oted  tbe  issuance  of  bonds  to  the  amount  of 
$12,000  for  the  extension  .if  water  works. 

The  city  of  Tulsa.  Okla.,  has  sold  bonds 
to  the  amount  of  $18.".,o00.  The  amount  will 
be  spent  as  follows:  Water  works  improve- 
ments. SltiO.OOO;  .sewer  extensions.  $35,000; 
incinerating  plant,  $2"i,000 ;   viaduct,  $25,000. 

The  city  commissioners  of  Sai)ulpa,  Okla., 
have  taken  steps  to  have  plans  and  specifica- 
tions prepared  lor  tbe  installation  of  a  water 


works  system.  John  S.  Ely,  assistant  engi- 
neer of  the  bureau  of  water,  Philadelphia,  it 
is  reported,  has  been  engaged  to  draw  the 
plans. 

The  City  Council  of  Cherokee,  Okla.,  has 
called  an  election  for  Jan.  31  to  vote  on  the 
proposition  of  issuing  bonds  in  the  sum  of 
$25,000  for  water  works  extensions  and  .a 
sewage  disposal.  It  is  planned  to  run  the  city 
sewage  into  the  Great  Salt  Plains,  a  distance 
(.)f    four   miles, 

Oregon. 

®The  Phoenix  Iron  Works  of  Portland  has 
been  awarded  the  contract  by  the  city  water 
board  of  that  city  for  furnishing  400,000  lbs. 
of  special  castings  for  water  pipe  for  $9,(300. 
This  material  will  be  used  in  extending  the 
Bull  Run  water  service  to  districts  which  do 
not  now  have  city  water,  and  to  reinforce 
the  mains  in  those  districts  which  now  have 
an  inadequate  water  supply.  The  board  will 
lay  the  reinforcing  system  to  supply  Sell  wood 
and  contiguous  districts  first.  This  will  con- 
sist of  a  lf)-in.  main  on  East  26th  St.,  from 
the  main  in  Division  St.  to  Holgate,  a  10-in. 
main  will  be  laid  in  Milwaukee  .\ve.,  to  tie  in- 
to the  present  10-in.  main  running  to  Sellwood. 
In  addition,  the  lH-in.  main  will  be  extended 
south  on  2f)th  St.  from  Holgate  to  connect 
with  the  system  of  Westmoreland,  and  ulti- 
mately it  will  be  laid  as  far  out  as  Eastmore- 
land  so  as  to  supply  the  Reed  Institute  and 
contiguous  territory.  These  extensions  will 
cost  in  the  neighborhood  of  $45,000. 

®The  United  States  Cast  Iron  Pipe  &  Foun- 
dryl  Co.,  of  Chicago,  111.,  has  been  awarded  the 
contract  by  the  water  board  of  Portland,  Ore., 
to  furnish  the  city  with  5,792  tons  of  cast 
iron  pipe  ranging  from  6  to  30-in.  in  diam- 
eter for  $178,972, 

Members  of  the  City  Council  of  Redmond, 
Ore.,  have  estimated  that  it  will  cost  $10,000 
to  install  a  gravity  water  system  in  that  city. 
The  plan  is  to  build  two  concrete  reservoirs 
each  100  ft.  square.  They  would  be  located 
on  the  hill  about  three  miles  south  of  town 
and  near  the  main  canal,  from  which  it  is 
proposed   to  take   water. 

The  Hermiston  Commercial  Club  of  Her- 
miston,  Ore.,  urges  the  reapportionment  of 
the  reclamation  fund,  giving  sufficient 
amount  to  start  work  on  the  extension  of  the 
Umatilla  irrigation  project,  to  save  the  water 
rights  of  Umatilla  river  to  the  .government. 
G.   H,   I'ptbegrove   is   secretary  of  the  club. 

Pennsylvania. 

The  borough  of  Tarentum.  Pa.,  is  prepar- 
ing to  build  a  water  works.  Bids  are  to  be 
asked   for   the  purchase  of  $100,000  in  bonds. 

Texas. 

The  Taylor  Water  Co.,  of  Taylor,  Tex.,  has 
purchased  lOVi  acres  of  land  which  will  be 
used  for  the  construction  of  a  reservoir  to 
enlarge  the  water  service.  Andrew  J.  Zilker 
is   president   of   the   company. 

\Vork  is  progressing  on  the  plans  of  the 
board  of  experts.  Fort  Worth,  Tex.,  for  the 
$1,500,000  surface  reservoir.  The  board  con- 
sists of  Engineer  John  B.  Hawley  of  Fort 
Worth,  Dr.  T.  U.  Taylor  of  Austin  and  Engi- 
neer Trammell  of  Fort  Worth. 

The  attorney  general's  department,  Austin, 
Tex.,  has  approved  an  issue  of  $11,000  water 
works    bonds    for    the    city    of    Belton. 

Washington. 

The  City  Council  of  Centralia.  Wash.,  is 
aiming  to  acquire  a  city  water  system  to  cost 
approximately  $200,000'  The  present  supply 
is  obtained  by  pumping  from  the  Skookem- 
chuck  river  and  is  unsatisfactory.  The  sug- 
gested system  would  be  gravity  supply. 

Wisconsin. 

The  city  of  Manitowoc,  Wis,,  held  an  elec- 
tion Jan.  17  to  vote  on  the  proposition  of  pur- 
chasing the  water  works  plant  for  approxi- 
mately $225,000. 

The  city  of  Marysville.  Wis.,  contemplates 
the  installation  of  a  municipal  water  works 
system.     The  Commercial  Club  is  interested. 

The  city  of  Mankato,  Wis.,  has  employed 
Prof.  W.  G.  Kirchoffer  of  Madison  to  locate 


4*  indicates  work  now  open  for  bids.        ®  indicates  a  contract  let  recently. 


44 


ENGINEERING-CONTRACTING 


XXXV.     Nov.  4. 


a  new  water  supply  lor  ihc  cily.  He  sug- 
gests tliat  the  city  liuilil  a  conservation  reser- 
voir near  the  punipiug  station  to  catch  tlie 
waste  water  wliich  now  runs  into  the  river 
when  the  pnnips  arc  not  in  use.  The  estimated 
amount  of  water  lost  in  this  way  amounts  to 
486.000   gals,    per   clay   of    IS   hours. 


Wyoming. 

•{•Bills  will  he  received  until  :i  p.  111. _  .Marcli 
il,  by  cily  of  Sheridan,  Wyo.,  for  constructing 
water  supply  main  connecting  the  city  reser- 
voirs to  the  city  line,  including  furnishing 
appro.ximately   7,!)34   ft.   of   14-in.  and  7t!0   ft. 


of    10-in.    cast    iron    pipe    valves    and    special 
castings.     Arnold  Tschirgi  is  city  engineer. 

Canada. 

Tile  board  of  control  of  Toronto,  Out.,  has 
iustrticted  City  Engineer  Rust  to  go  ahenil 
with   the    extension    of   the   intake   pipe. 


SEWERAGE     AND     GARBAGE     DISPOSAL 


Alabama. 

®It  is  reported  that  the  J,  W.  Gurley  Co.. 
of  Mobile.  .-\la..  has  been  awarded  the  contract 
by  the  City  Council  of  Birmingham,  .Ma., 
for  the  construction  of  the  Xorthside  sewers, 
which  includes  six  sections,  for  $".*-")."i.400. 

The  city  of  New  Decatur,  .\la.,  is  to  build 
two  additional  storm  sewers,  one  in  West  and 
one  in  South  New  Decatur,  to  relieve  those 
s'ections  of  the  city  during  heavy  rains. 

Arizona. 

Mayor  Coplen  of  Globe,  .Ariz.,  has  suggested 
a  stock  company  plan  to  raise  the  $.")Oil,iiOO 
needed  for  the  establishment  of  a  sewerage 
system. 

Arkansas. 

The  City  Council  of  Texarkana,  Ark.,  has 
adopted  an  ordinance  creating  improvement 
district  No.  10  for  the  purpose  of  installing 
a  system  of  sewerage  in  the  East  Side,  lying 
north   of   Seventh   St. 

California. 

®The  California  Ornamental  Brick  Co.,  of 
Los  Angeles,  Cal.,  has  been  awarded  the  con- 
tract by  the  city  of  Brawley,  Cal.,  for  the  con- 
struction of  a  sewer  system  for  $1.3.201.  The 
work  includes  septic  tank,  24x200  ft.,  28  ft.  deep, 
capacitv,  85,000  gals. :  300  ft.  of  8-in. :  l,-542  ft. 
of  10-in.;  8.250  ft.  of  12-in. ;  1,700  ft.  of  14-in. 
vitrified  pipe :  31  manholes ;  3  catch  basins,  and 
wooden  outfall  conduit.  W.  H.  Wheelan,  City 
Clerk.    Bids  w-ere  opened  Jan.  9. 

®R.  C.  Low-ell  of  Los  .\ngeles,  Cal.,  has 
been  awarded  the  contract  by  the  city  of  Mon- 
rovia, Cal.,  for  the  .construction  of  a  new 
sewer  system,  which  includes  about  30  miles 
of  sewers  for  $85,744.   Bids  were  opened  Jan.  3. 

®The  board  of  trustees  of  Oroville,  Cal., 
has  awarded  the  contract  for  building  the 
sanitarv  sewer  svstem  to  the  Contra  Costa 
Construction   Co.,'  for  $00,019. 

.Advices  from  San  Francisco,  Cal.,  state  that 
the  Spring  \'alley  Water  Co.  has  donated 
a  permanent  right  of  way  to  the  city  for  the 
Ingleside  main  discharge  sewer  to  a  connec- 
tion with  the  main  sewer  of  the  Parkside 
tract  at  34th  and  Vincente  Sts.  It  is  esti- 
mated that  this  action  will  save  to  the  city 
about  $100,000  of  the  bond  issue  money. 

City  Engineer  Jensen  of  Fresno,  Cal.,  has 
the  planning  and  superintendency  of  the  en- 
largement of  the  sewer  system  of  Hanford. 
Cal.  The  town  council  has  adopted  his  plans 
and  specifications  and  it  is  proposed  to  issue 
bonds  in  the  sum  of  $85,000  for  the  improve- 
ment. The  plans  call  for  the  extension  of  the 
sewer  main  line  by  three  miles,  the  erection  of 
a  settling  tank  with  two  chambers  and  the  ex- 
tension of  the  water  mains  for  fire  purposes 
by  one  mile  of  piping. 

The  Richvale  Townsite  Co.,  according  to 
advices  from  Biggs,  Cal.,  plans  many  improve- 
ments for  the  new  town  of  Richvale,  just 
above  Biggs.  Among  the  improvements  are 
a  first-class  concrete  sewer,  estimated  to  cost 
$75,000,  and  an  irrigation  well  with  a  12-in. 
pipe,  1-50  ft.  deep.  The  townsite  comprises  an 
acreage  of  about  seven  blocks  square. 

The  board  of  public  works  of  Los  Angeles, 
Cal.,  has  approved  the  recommendation  of 
City  Engineer  Hamlin  providing  for  the  con- 
struction of  tlie  Alameda  St.  storm  drain 
system  at  an  estimated  cost  of  $1.57,000,  and  a 
recommendation  providing  for  the  construc- 
tion of  the  proposed  Arroyo  De  La  Brea 
storm  drain  system. 


Florida. 

I'lans  Iiavc  been  prepared  by  S.  C.  Stallings, 
City  Engineer  of  Palatka,  Fla.,  for  the  con- 
struction of  new  .sewers,  estimated  to  cost  $2,- 
800.  The  contract  for  furnishing  4,000  ft.  of 
vitrified  salt  glazed  pipe  for  this  purpose  has 
been  let  to  the  Southern  Sewer  Pipe  Co.,  of 
Birmingham,  Ala.  The  pipe  ranges  in  size 
from  18  ins.  to  24  ins.  in  diamcler.  The  city 
w-ill  construct  the  sewers. 

Georgia. 

®The  city  of  College  Park,  Ga.,  on  Jan.  10 
sold  bonds  in  the  sum  of  $65,000  for  water, 
sewers  and  electric  lights  to  the  J.  H.  Hilsnian 
Co.  for  $6.5,750.  The  J.  B.  McCrary  Co.,  of 
.Atlanta,  Ga.,  have  the  contract  for  the  im- 
provements.    B.  S.  Huie  is  mayor. 

®John  C.  West,  110  Irwin  St.,  Atlanta,  Ga.. 
has  been  awarded  the  contract  by  the  board 
of  health  of  that  city  for  disposing  of  the 
city's  garbage  and  other  yard  trash.  He  pro- 
poses to  collect  and  dispose  of  this  material 
for  a  term  of  not  less  than  five  years  for 
the  sum  of  $153,8.52  per  year,  with  a  bonus 
of  $10,000  per  year  after  each  year. 

Plans  are  now  under  way  for  the  construc- 
tion of  sewers  in  the  new  territory  in  South 
Macon  and  Western  Heights,  in  the  city  of 
Macon.  Ga.  Half  of  the  money  of  the  bond 
issue  for  sanitary  sewers  in  Vineville  and 
North  Macon  will  be  used  for  this  purpose. 

Illinois. 

®Lany  &  Clifford,  235  North  Gencssee  St., 
Waukegan.  111.,  have  been  awarded  the  con- 
tract by  the  city  of  .Medo,  111.,  for  the  con- 
struction of  a  sewer  for  $9,806.  Bids  were 
opened  Jan.  19. 

The  citizens  of  Plainfield,  111.,  contemplate 
the  installation  of  a  sewer  system.  Engineer 
H.  D.  Hallott  of  Aurora,  111.,  has  made  a  pre- 
liminary survey  of  the  village  and  has  suli- 
mitted  the  blue  prints  to  the  board  of  local 
improvements.  Coll  McNaughton  of  Joliet, 
111.,  is  city  attorney. 

Village  Engineer  B.  B.  Stakemiller  of  Upper 
Alton,  111.,  has  completed  the  plans  for  the 
proposed  sanitary  sewer  system  for  that  vil- 
lage. 

Plans  for  .the  new  sewer  districts  in  Ottawa. 
111.,  in  connection  with  the  new  sewer  trunk 
line  are  practically  completed.  The  trunk 
sewer  will  be  completed  in  about  a  month. 

The  City  Council  of  Princeton,  111,  passed 
an  ordinance  providing  for  the  construction 
of  five  and  one-half  miles  of  sewer  during  this 
year.  The  sewer  will  cover  the  south,  south- 
west and  southeastern  parts  of  the  city  and 
will  cost  approximately  $24,400. 

Indiana. 

An  ordinance  has  been  presented  lo  the 
common  council  of  South  Bend.  Ind..  liy  the 
engineering  department  of  the  board  of  pub- 
lic works  asking  permission  to  construct  the 
new  Bowman  creek  sewer  which  is  to  drain 
the  south  end  of  the  city.  Wm.  S.  Moore  is 
city  engineer. 

Iowa. 

®The  City  Council  of  .A.namosa.  la.,  has 
awarded  the  contract  for  the  sewer  tliat  is 
to  be  constructed  on  North  Garnavdle  St..  to 
E.  W.  Harrison  for  $0.3.3y2  per  running  ft., 
with  an  agreed  price  of  $27.75  each  for  the 
manholes. 

Engineer  J.  C.  McCabe.  .-\.  H.  Van  Scoy, 
and  L.  P.  Duvail,  members  of  the  committee 
appointed  by  the  Lo.gan  Business  Men's  .Asso- 


ciation to  investigate  sewerage  systems  of 
towns  of  like  population  of  Logan,  arc  now 
soliciting  correspondence  with  city  engineers, 
mayors  and  other  city  officials,  where  sewer- 
age systems  liave  been  installed,  in  whole 
or  in  part,  with  a  view  to  not  only  collect  data, 
but  also  to  find  an  ideal  sewerage  system 
which  might  be  applied  to  Logan. 

Kansas. 

®C.  R.  Nicliols  of  Caiiey.  Kan.,  has  been 
.[Warded  the  contract  by  the  city  of  Cliccotah, 
Okla.,  for  constructing  approximately  11  miles 
of  8-in.,  10-in.  and  12-in.  sewer,  together  with 
ni.-mlioles,  disposal  works,  etc.,  for  $29,602. 
Bids  were  opened  Jan.  16  by  W.  W.  Southard, 
City  Engineer. 

Complete  plans  are  now  being  made  for  a 
sanitary  sewer  in  Garden  City,  Kan.  The 
plan  is  to  build  about  eight  miles  of  main 
trunk  line  and  laterals,  thoroughly  covering 
the  business  and  main  residence  parts.  The 
town  will  probably  hold  an  election  shortly 
to  vote  bonds  in  the  sum  of  $12,000  to  cover 
the  main  line.  The  total  cost,  it  is  estimated, 
will  be  about  $65,000. 

Kentucky. 

It  is  reported  that  the  City  Council  of 
Louisville,  Ky.,  has  passed  an  ordinance  pro- 
viding for  the  rebuilding  of  the  Preston  St. 
sewer.  It  is  estimated  that  it  will  cost  $-30,- 
000  to  rebuild  the  sewer. 

It  is  reported  that  the  city  of  Henderson. 
Ky.,  has  been  notified  by  the  state  board  of 
health  to  stop  polluting  Canoe  Creek.  This 
will  necessitate  an  entire  change  of  the  sewer 
system  of  the  city,  and  will  cost  in  the  neigh- 
borhood of  $150,000. 

Maryland. 

®Band  &  Bates,  Pratt  and  President  Sts., 
Baltimore,  Md.,  have  been  awarded  the  con- 
tract by  the  county  commissioners,  .Annapolis, 
Md.,  for  the  construction  of  sewers  in  the 
town  of  Brooklyn,  Md.,  for  $1,132.  Bids  were 
opened  Jan.   17. 

Massachusetts. 

The  City  Council  of  Springfield.  Mass..  will 
soon  consider  the  question  of  changing  the 
location  of  the  main  trunk  sewer  on  Depot  St. 

.Advices  from  Lynn,  Mass.,  state  that  the 
harbor  commissioners  have  decided  to  employ 
consulting  engineers  in  connection  with  the 
sewage  nuisance  on  the  tidal  flats  of  Lynn 
harbor.  The  commissioners  are :  William  E. 
Dornian,  Lewis  H.  Bartlett  and  Thomas  W. 
Gardiner. 

Michigan. 

•J«Bids  will  be  received  until  10  a.  m.,  Jan. 
26,  by  Board  of  Public  Works,  Detroit,  Mich., 
for  furnishing  all  labor  and  material  except 
cement  and  iron  manhole  rings  and  covers, 
and  building  and  finishing  complete,  together 
with  the  back  filling,  the  following  brick 
public  sewer :  Fairview  sewer  pumping  st,a- 
tion,  inlet  and  outlet,  195  ft.  by  9  ft.  cylinder, 
3-ring  brick  outlet,  169  feet.  'The  sewer  is  to 
brick  in  tunnel  or  in  open  trench,  at  option 
of  contractor.  A  certified  check  payable  to 
the  order  of  Department  of  Public  Works  for 
$3,000  must  be  filed  with  each  bid.  J  J. 
Haarcr  is  commissioner. 

The  citizens  of  Cassopolis,  Mich.,  on  Jan 
12  voted  against  the  proposition  of  bonding 
the  village  for  $30,000  to  install  a  sewer  .sys- 
tem. The  citizens  have  asked  to  have  Stone 
lake  dredged  and  the  shores  beautified  in- 
stead. 


4*  indicates  work  now  open  for  bids.        ®  indicates  a  contract  let  recently. 
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Minnesota. 

®The  City  Council  of  Albert  Lea,  Minn., 
has  awarded  the  contract  for  tlie  construction 
of  lateral  sewer  No.  4  to  Pastorct,  Lawrence 
Co.,  of  Duluth,  Minn.,  for  $7,647.  Other  bids 
received  were:  Greene  Bros.,  $l(i.(i(in: 
Frazier  &  Danforth,  Rochester,  $11,1)01,  and 
lllstrup  &  Olson.  Minneapolis,  $11,1141.  Win. 
Jlarneck   is   city  engineer. 

It  is  reported  that  the  City  Council  of  Min- 
neapolis, Minn.,  has  adopted  the  recommenda- 
tion of  the  sewers  committee,  which  provides 
that  the  contract  for  materials  needed  in 
sewer  construction  work  lie  awarded  in  the 
near  future.  Carl  lllstrup  is  city  sewer  engi- 
neer. 

The  city  of  Melrose,  Minn.,  plans  to  in- 
stall a  sewer  system  during  the  coming  stnn- 
nier.  Engineer  S.  S.  Chute  of  St.  "Cloud, 
Mini).,  has  been  called  upon  to  draw  plans  for 
the  improvement.  The  estimated  cost  is  from 
$8,noo  to  $li»,ilO0. 

-Steps  are  being  taken  by  the  board  of  pub- 
lic works  of  St.  Paul,  Mimi.,  to  let  tlie  con- 
tract and  begin  the  construction  of  the  sewer- 
age system  planned  for  North  St.,  Anthony 
Park.  This  project  involves  an  estimated  ex- 
penditure of  $1-30,000. 

City  Engineer  S.  S.  Chute  of  St.  Cloud. 
Minn.,  has  prepared  sketches  of  a  proposed 
sewer  system  for  the  Washington  school  Iniild- 
ing.  The  sketches  have  lieen  sulmiitted  to  the 
board  of  education  for  approval. 

At  a  recent  meeting  of  the  county  board 
of  poor  commissioners,  Duluth.  Minn.,  it  was 
decided  to  wait  until  spring  Ijefore  beginning 
work  on  the  new  sewerage  system  to  be  in- 
stalled. The  sewage  at  the  present  time  flows 
into  Chester  Creek.  The  board  consists  of 
J.  H.  Heading,  Dr.  C.  W.  Moore  and  .Andrew 
Hawkinson. 

Missouri. 

®TIie  board  of  public  works  of  St.  Louis, 
Mo.,  has  awarded  the  contract  for  the  build- 
ing of  the  Dale  .\ve.  sewer,  in  District  No.  1, 
to  Jno.  B.  Turner,  for  $21,401.  Bids  were 
received  Jan.  10  and  the  contract  awarded 
Jan.    17. 

Residents  of  Ridge  and  Wells  .\\'e..  in 
Wellston,  Mo.,  recently  met  at  the  city  ball  to 
raise  a  fund  for  building  a  sewer.  It  is 
planned  to  construct  a  .SO-in.  sewer. 

.An  ordinance  has  been  introduceil  in  the 
City  Council  of  Joplin,  Mo.,  calling  for  a 
bond  election  to  authorize  the  issuance  of 
$.50,000  worth  of  bonds  for  a  sewer  system 
and  septic  tank  in  South  Joplin.  It  is'  ''sti- 
mated  that  the  tank  will  cost  about  $l.").ni)0. 
The  election  will  probably  be  held  some  time 
during  June. 

Nebraska. 

The  city  of  Lincoln,  Xeb.,  will  sell  lionds 
Feb.  2.  in  the  sum  of  $.")0,00il  fur  the  con- 
struction of  sewers.  Roscoe  C.  Ozman  is  citv 
clerk. 

The  council  connnittee  nn  roads,  bridges 
and  sewers,  Fremont,  Neb.,  voted  to  recom- 
mend to  the  City  Council  that  a  petition  l>e 
presented  to  the  legislature  for  aiitboritv  to 
issue  bonds  for  the  construction  of  new  sew- 
ers that  will  be  required. 

Plans  have  been  drawn  bv  .\cting  City  En- 
gineer J.  E.  Bruce,  Omaha,  .N'eli.,  for  the 
construction  of  a  modern  sewer  system  for 
that  city.  Tt  is  estimated  that  the  work  will 
cost  appro.ximately  $1,0.51,000,  and  that  it  will 
take  Five  years  to  complete  the  system. 

New  Jersey. 

The  board  of  linance  nf  Paterson,  N.  J,,  has 
adopted  a  resolution  authorizing  Mayor  .An- 
drew F.  McBride  to  sign  the  contract  "entering 
Paterson  in  the  Passaic  Valley  trunk  sewer 
project,  providing  the  total  cost  does  not  ex- 
ceed $l-i,-2-50,00O.  The  three  largest  cities 
have  now  voted  to  co-operate  in  the  work, 
namely,   N'ewark.    Passaic   and    Paterson. 

New   York. 

•J*l'ids  will  be  iecei\eil  uiuil  l'  p.  m,.  Jan. 
■-'II.  by  Ceoi-ge  .Mc,\nen.\.  rnsidrMl  of  tin- 
liorough  of  iManh.-ittan,  \ew  ^■|n•k  City,  for 
six  sewer  contracts,  the  largest  being  No.  1. 
for    furnishing   all    the   labnr   .and   nialrri.'d   re 


qiiired  for  the  construction  of  sewer  in  Buena 
Vista  Ave.  between  177th  St.  and  Summit 
south  of  172d  St.  The  engineer's  estimate  of 
amount  of  work  to  be  done  is:  421  lin.  ft.  of 
brick  sewer  of  3  ft.  G  in.  by  2  ft.  4  in.  interior 
diameter,  including  embankment,  class  1  :  474 
lin.  fl.  iif  brick  sewer  of  .'!  ft.  (5  in.  bv  2  ft.  4 
in.  interior  diameter,  class  1 1  ;  210  liii.  ft.  of 
salt-glazed,  vitrified  stoneware  pipe  sewer  of 
1-5-in.  interior  diameter,  including  embank- 
ment, class  III;  217  lin.  ft.  of  salt-glazed  vit- 
rified stoneware  pipe  sewer  of  1.5-in.  interior 
diameter,  class  IV;  125  lin.  ft.  of  salt-glazed 
vitrified  stoneware  pipe  culvert  of  12-in.  in- 
terior diameter:  7  receiving  basins  of  the  cir- 
cular p.-ittern  and  new  style  grate  bars  and 
blnestonc  heads;  2.000  cu.  yds.  of  rock  to  be 
excavated  and  removed;  l,:1oO  ft.  oBard  Meas- 
ure of  timber  and  planking  for  foundations; 
2-50  cu.  yds.  of  dry  rubble  masonry  wall.  The 
lime  allowed  for  completing  the  work  will  be 
200  working  davs.  The  amount  of  security 
required   will   be  $9,000. 

Plans  have  been  prepared  l)v  Frederick  K 
Wing,  020  White  Bklg.,  Buffalo',  N.  Y..  for  the 
constrtiction  of  a  sewer  system  and  sewage 
disposal  plant  for  East  .Aurora,  M.  ^^  The 
taxpa_vers  will  vote  on  the  proposition  to  bond 
the  village  in  March,  .and  will  undoubtedly 
build  the  system  this  ye.ir. 

Plans  have  been  completed  for  the  construc- 
tion of  a_  sewer  along  Park  Creek  in  Bing- 
hamton,  N.  Y.,  to  care  for  the  surface  water. 
The  sewer  as  planned  is  square  shaped  with 
a  rounding  base.  John  .A.  Gilas  is  city  en- 
gineer. 

The  board  of  public  works  of  Watertown, 
N.  Y.,  contemplates  the  construction  of  a 
sewer  in  Vale  and  Grove  Sts.  Morris  Griffin 
is  president  of  the  board. 

.A  petition  has  been  presented  to  the  com- 
mon council  of  Syracuse,  N.  Y,,  asking  for  an 
18-in.  sewer  in  Winton  St.,  from  Burnet  .Ave., 
to  Hawley  .Ave.,  and  a  1.5-in.  sewer  in  Winton 
from   Hawley   to   Craton. 

Plans  and  specifications  are  being  prepared 
by  engineers  for  the  installation  of  a  sewage 
disposal  plant   for  Oneida,   N.  Y. 

The  citizens  of  Glen  Cove,  L.  I.,  have  or- 
ganized a  sewer  committee  to  take  up  the  mat- 
ter of  providing  Glen  Cove  with  a  sewer  sys- 
tem. It  has  been  decided  to  sewer  the  entire 
town  and  later  divide  it  into  districts.  The 
improvement,  it  is  estimated,  will  cost  from 
$1.50,000  to  ,$200,000.  James  H.  Cocks  is  chair 
man  of  the  committee. 

North   Carolina. 

Plans  fnr  a  complete  sewerage  system  for 
Wilmington,  N.  C,  have  been  submitted  to  the 
slate  board  of  health  by  the  sewerage  com- 
mission of  that  city.  The  plans  call  fur  the 
installation  of  a  sewerage  system  at  a  cost  nf 
.aboiU    $180,000. 

Ohio. 

Plans  have  been  irrep.crcd  b\  Iv  [•'.  Lavnian, 
51  1  .\l;iin  St.,  Cincnniati.  (.).,  for  the  conslrnc- 
lion  of  a  disposal  plant  for  Colonial  Height^, 
Paducah,  Ky.,  estimated  to  cost  $l,00(i.  'tIu- 
work  will  include  settling  tank  .nid  filter  beds 
bin'lt  nf  reinforced  concrete.  The  work  will 
be  done  b\    the  owners. 

The  board  of  public  wurks  ni  ICIvria.  O., 
has  authorized  the  calling  for  new  bids  f(n' 
the  completion  of  the  northeast  district  trunk 
sewer,    wbicb    was    rccentl\"    .ibaniluned 

James  J.  .Smith,  memlier  of  tiie  Imard  of 
health  of  the  city  of  Cleveland,  O.,  has  rec- 
nunnended  the  establishment  of  :i  sewage  (lis 
posal  plain  at  the  m<nilh  nf  the  intercepting 
sewer  in  old  Collinwnnil  and  the  use  of  indi- 
vidual water  filters  in  the  homes  of  consumers, 
in  place  of  the  .general  hllr:ition  scheme  rec- 
ommended by  the  s])ecial  connnittee  on  water 
linrification.  It  is  estimated  that  the  cmistrnc 
tion  of  the  separate  sanitary  sewer  s\sleni 
would   mean    an   expense  of  $]0,oii0.iiO(i. 

Engineer  E.  (j.  Bradbury  of  Columbus,  (I,, 
in  his  report  to  Service  Director  Gauthier  of 
.\kron,  O.,  names  three  systems  for  sewage 
disposal  fnr  th;it  city.  The>'  include  liltering 
by  sand  beds:  by  the  sprinkling  system,  and 
lix-    tlu'   cnnt.'ict    s\  stein.     The   first   n;imed    s\  ^ 


teni  is  eliminated  because  it  would  require 
about  200  acres  to  build  the  plant.  The  sec- 
ond .system  would  require  the  expenditure  of 
about  $-3.50,000,  and  the  third  system  would 
require  about  $520,000.  The  engineer  recom- 
mends the  contact  system,  as  it  would  be  easier 
and  less  expensive  to  operate  than  the  sprink- 
ler system. 

Oklahoma. 

.According  to  J.  H.  Wheatley,  commissioner 
of  water  and  sewer,  Tulsa,  Okla.,  his  depart- 
ment is  contemplating  expending  about  $1-5,- 
000  of  the  proceeds  of  the  recent  bond  sale  for 
sewering  the  East  end.  It  is  planned  to  begin 
the  construction  of  an  18-in.  sewer  near  the 
intersection  of  Cheyenne  with  the  Arkansas, 
and  continue  it  indefinitely  to  the  northeast. 
The  main  w-ill  have  several  branches  of  about 
10-in.  in  diameter. 

The  citizens  of  Duncan,  Okla.,  voted  the 
issuance  of  bonds,  Jan.  10  to  the  amount  of 
$38,000  for  the  establishment  of  a  sewer  .sys- 
tem and  the  erection  and  maintenance  of  a 
sewage  disposal  plant.  Estimates  were  made 
bv  Engineer  W.  L.  Benham,  714-10  Campbell 
Bldg.,  Oklahoma  City,  Okla. 

Oregon. 

Plans  for  the  connnercial  sewer  district 
have  been  prepared  by  City  Engineer  J.  W. 
Morris  of  Portland,  Ore.,  and  have  been  sub- 
mitted to  the  City  Council  together  w-ith  es- 
timates of  its  cost.  It  will  embrace  the  terri- 
tory between  Killingsworth  .Ave.,  and  the  city 
limits  north,  L'nion  .Ave.,  on  the  east  and  100 
ft.  west  of  Patton  .Ave.  According  to  the 
lil.ans  the  main  conduit  will  empty  into  Oregon 
Slou.gh.     The  system  will  cost  about  $2-50,000. 

Pennsylvania. 

The  borough  council  of  Bridgewater,  Pa., 
contemplates  the  installation  of  a  sewer  sys- 
tem. Engineers  are  now  at  work  on  the  sur- 
vey of  the  sewer. 

South  Dakota. 

The  Alissouri  Valley  Engineering  Co.,  408- 
112  Western  National  Bank  Bldg.,  .Mitchell, 
.S.  Dak.,  has  practically  completed  the  surveys 
and  plans  and  specifications  are  being  pre- 
pared for  the  construction  of  a  sewer  system 
for  Madison,  S.  Dak.  Bids  for  this  work  will 
be   advertised   for  about   Feb.    15. 

The  citizens  of  Aberdeen,  S.  Dak.,  on  Jan 
10,  voted  in  favor  of  the  issuance  of  $loo",oiio 
bonds  for  sewer  extensions. 

Danforth  &  Frasher  of  Eau  Claire,  Wis., 
were  the  low  bidders  at  $10,080  for  the  con- 
struction of  sewers  in  the  citv  of  .Aberdeen. 
S.   Dak. 

Texas. 

®Trueheart  &  Jackson  nf  San  .Antonio,  Tex., 
have  been  awarded  the  contract  by  the  city  of 
t'orsicana.  Tex.,  for  the  construction  of  13.200 
fl.  of  additional  sewer  mains,  average  depth 
10  ft.,  for  $17,360.  Walter  Burgess  is  City 
Secretary,    Bids  were  opened  Jan.  3. 

The  Texas  Citv  Transportation  Co.,  of 
4"exas  City,  Tex.,  Capt.  .A.  B.  Wolvin,  Duluth, 
Minn.,  president,  is  plannin.g  to  expend  $l,00o.- 
000  during  this  year  in  the  enlargement  of 
the  terminal  facilities.  The  company  has  been 
granted  permission  by  the  county  commission- 
ers court  to  construct  and  maintain  water- 
works, lightin.g  and  sewerage  systems. 

Virginia. 

City  luigineer  Charles  E.  Bollnig  of  Rich- 
mnncl,  \'a.,  has  submitted  his  list  of  needs  for 
the  year  to  the  City  Council.  His  budget  calls 
for  a  total  of  $2,'40ii,(miii  t,,  b,.  expended  on 
streets   and    sewer   work, 

Wisconsin. 

^l'>ids  will  be  received  until  b'eb.  1.  by  Citx 
(  lerk  Clarence  .Schoenike.  citv  clerk  of  (Jcon- 
nmowoc.  Wis.,  for  approximaloly  12,000  lin. 
ft,  of  sanitary  sewers  :nid  5,l(i(;  sq.  yds.  of 
liaveinent. 

Connnissioner  J.  W.  .Mvord,  in  his  report  to 
City  Engineer  C.  J.  Poetsch  of  Milwaukee, 
Wis,,  states  that  the  Meiioinonee  sewage  com- 
mission has  reached  a  decision  on  the  method 
fnr  flushin.g  the  .Vemomonee  river  and  slips, 
.111(1    alsn    nil    other    details.     4'lie    commission 


•J*  indicates  work  now  open  for  bids.        ®  indicates  a  contract  let  recently. 
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consists  of  T.  W.  Alvord,  Harttonl  BUle:.,  Chi- 
cago. 111.:  Harris  P.  Eddy,  14  Beacon  St.. 
Boston,  Mass.,  and  George  C.  Whipple.  li>:^ 
Park    Ave.,   New   York   City. 

Wyoming. 

9:\  contract  for  a  comprehensive  and  com- 


plete nnuiicipal  sewer  system  for  Buffalo, 
Wvo..  has  been  awarded  to  Peter  O'Brien  of 
Denver,  Colo.,  for  $37,360.  Sixteen  bids  were 
submitted,   ranging   from  $.33,000  to  $.'>il,000. 

Canada. 

(?Mcl~)iinncll.  (J/ouski  S:  Co..  of  Vancouver, 


B.  C,  have  been  awarded  the  contract  by  the. 
city  of  North  Vancouver,  for  supplying  ma- 
terials and  constructing  complete  the  first  pari 
of  the  sewer  system,  including  sewers  on 
seven  streets,  for  $206,000.  George  S.  Hanes 
is  City  Kngineer.     Bids  were  opened  Jan.  h. 


BUILDINGS,  DOCKS,   DREDGING,   SUPPLIES,  ETC. 


California. 

©Standard  .American  Dredging  Co.,  San 
Francisco,  has  been  awarded  tlie  contract  for 
the  dredging  in  the  Key  Route  basin,  at  Oak- 
land. The  contract  calls  for  the  removal  of 
3,000,000  cu.  yds.  of  earth  at  9.9  cts.  per  yd. 
Other  bidders  were :  San  Francisco  Bridge 
Co.,  14.7  cts. :  N.  R.  Harris,  16  cts. ;  .Asso- 
ciated Construction  Co.,  16.6  cts. 

The  Guaranty  Pipe  Line  Co.,  of  Los  .An- 
geles, recently  incorporated,  proposes  the  con- 
struction of  an  oil  pipe  line  from  the  Midway 
field  to  the  sea.  The  proposed  line,  the  cost 
of  which,  with  pumping  stations,  is  estimated 
at  $2,000,000.  is  to  extend  from  sections  31, 
32-ai,  and  32.  32-24,  about  1%  miles  from 
Maricopa,  along  a  short  route  to  tide- 
water. The  terminal  has  not  been  defin- 
itely selected,  two  points  being  under 
consideration.  This  line  will  be  60  miles 
long,  and  will  probably  be  a  6-in.  pipe. 
Eventually  it  is  to  be  tapped  with  a  line  to  be 
built  to  Los  Angeles,  a  distance  of  not  less 
than  1.50  miles.  The  incorporators  are  Crom- 
well Simon.  Thomas  Ball,  M.  .A.  Fleming  and 
Drew  Pruitt.  The  concern  is  to  be  affiliated 
with  the  Guaranty  Oil  Co.,  which  has  consid- 
erable holdings  at  Midway  and  Coalinga. 

.A  bill  is  now  before  the  State  Legis- 
lature to  appropriate  $1-50,000  for  the  rectifica- 
tion and  improvement  of  the  channels  of  the 
Sacramento,  San  Joaquin  and  Feather  rivers, 
so  as  to  make  them  more  navigable.  The  bill 
provides  that  the  work,  which  is  to  be  in 
charge  of  the  Department  of  Engineering,  is 
not  to  be  begun  until  the  plans  are  approved 
by  the  L'nited  States  engineers  who  look  after 
river  improvements  in  California. 

John  .A.  .Anderson.  San  Pedro,  has  applied 
to  the  City  Council  of  Los  .Angeles  for  a  fran- 
chise for  a  wharf.     The  proposed  wharf  is  to 


ons,  Washington,  D.  C,  for  furnishing  and  de- 
livering at  tiie  United  States  Penitentiary,  .At- 
lanta, Ga.,  electric  light  and  power  installa- 
tion  in  the  hospital  building. 

•{•Bids  will  be  received  until  \\  A'}  a.  ni., 
Feb.  li),  by  Constructing  Quarterniastci',  Fort 
Screven,  Ga.,  for  construction,  including 
plumbing,  heating,  electric  w-iring  and  fix- 
tures  of   one   additional   hospital    ward. 

Illinois. 

^Bids  will  be  received  by  the  City  Electri- 
cian, City  of  Chicago,  Room  403,  76  Sth  Ave., 
until  Feb.  1,  1911,  for  furnishing  and  deliver- 
ing the  following  .supplies  for  street  lighting 
during  the  year  1911:  120,000  incandescent 
gas  mantles,  150  gross  Mica  chimneys,  .5,000 
mantle  burners  complete,  1,.500  bo.xes  glass 
"sides"  (44  lights  to  a  box,  600  bo.xes  of  glass 
tops  (64  lights  to  a  box),  50  boxes  glass 
"doors"  (50  lights  to  a  box).  The  supplies 
must  fulfill  the  following  general  require- 
ments :  The  first  supply  of  mantles  shall  be 
delivered  on  or  about  Feb.  15,  1911,  and  shall 
consist  of  10.000  mantles,  subsequent  deliv- 
eries of  5,000  to  be  delivered  the  first  and 
third  week  of  each  month  following,  to  the 
gas  lamp  repair  shop,  Chicago  .Ave.  and  Sedg- 
wick St. 

®The  following  contracts  for  furnishing 
drawing  materials  to  the  Board  of  .Assessors 
of  Cook  County.  Jas.  M.  Slattery,  Supt.  of 
Public  Service,  519  County  Bldg.,  Chicago, 
have  been  awarded:  Keuffel  &  Esser  Co.,  Ill 
Madison  St.,  Chicago.  10,000  yds.  K.  &  E. 
Columbia  blue  print  paper,  $602,  1  zinc  bath 
tray,  $6.-56;  United  States  Blue  Print  Co.,  -5.- 
000'  vds.  negative  paper.  $400,  10  rolls  tracing 
cloth,  $6S.90.  2  16  oz.  bottles  Higgins'  black 
waterproof  tracing  ink,  $5.88.  1  each  16  oz. 
bottle  Higgins'  red  and  blue  waterproof  trac- 


cost  about  $5,000  and  is  to  be  constructed  in      ing  ink,  $5.88:  Eugene  Dietzgen  Co..  181  Mon- 


connection  with  a  fish  cannery,  soon  to  be 
erected  in  the  vicinity  of  Mesa  and  22nd  Sts. 
L.  .A.  Thompson .  is  to  apply  to  the  City 
Council  of  Ocean  Park.  Cal.,  for  a  franchise 
for  an  amusement  pier  to  be  erected  at  the 
foot  of  Kinnev  St.  He  plans  to  erect  a  pier 
•5.50  ft.  wide  and  100  ft.  long. 

Connecticut. 

Bids  as  follows  were  received  Jan.  21  by 
Lt.  Col.  Harry  Taylor.  V.  S.  Engineer.  New 
London.  Conn...  for  dredging  60.00(1  cu.  yds. 
from  Stamford  Harbor.  Conn:  John  H.  Ger- 
rish.  25.2  cts.  per  cu.  yd.:  Maritime  Dredging 
Co.,  25  cts.;  John  P.  Randerson,  .34  cts. 

District  of  Columbia. 

4«Bids  will  be  received  until  10:30  a.  m., 
Jan.  27,  by  Capt.  F.  C.  Boggs,  General  Pur- 
chasing Ofiicer,  Isthmian  Canal  Commission. 
Washington,  D.  C,  for  furnishing  under  Canal 
circular  618.  trolley  crane  and  runway,  coup- 
lers for  rock  drill  air  hose,  wire  rope,  cop- 
per ladder   rungs,   pig  tin   and   emery   wheels. 

•{•Bids  will  be  received  until  10:30  a.  m., 
March  24,  by  Capt.  F.  C.  Boggs.  General 
Purchasing  Officer.  Isthmian  Canal  Commis- 
sion, Washington,  D.  C.  for  furnishing  under 
canal  circular  619,  rack  railway  material  for 
Panama  Canal  Locks,  including  rack  steel 
crossties,  bolts  and  nuts,  tie  clips,  washers, 
steel  channels,  rail  bonds,  copper  conductor 
rail.s,  steel  conductor  rails,  insulators,  bump 
ers,   frogs,  syitches. 

Georgia. 

•I'Bids  w'ill  be  received  until  10  a.  m..  Feb. 
14,  by  R.  V.  Ladow,  superintendent  of   Pris- 


roe  St.,  5  doz.  boxwood  scales 

The  bill  to  give  Chicago  an  outer  harbor  was 
introduced  in  the  State  Senate  on  Jan.  17. 
The  bill  provides  for  an  extensive  outer  har- 
bor on  the  lake  front  at  a  cost  of  $50,000,000. 

Following  is  the  low  bid  submitted  bv  Fitz 
Simons  &  Connell  Co..  131  La  Salle  St..  Chi- 
cago, for  furnishing  the  Department  of  Public 
Works,  City  of  Chicago,  B.  J.  Mullaney,  Com- 
missioner of  Public  Works.  Room  705  City 
Hall,  with  the  necessary  material,  labor,  equip- 
ment, etc..  required  for  making  pile  construc- 
tion repairs  during  the  coming  vear :  2..550  lin. 
ft    pile  at  22  cts.  per  ft,  $5,610;  4..500  lin,   ft, 

pile  chain  at  24  cts.,  $1,080 ;  3,000  lbs.  of  boat       -  -  ,  ,  .  c  ,      1 

spikes  at  40  cts   per  lb.,  $120 ;  1.-500  hrs.  use  of       concern  also  got  the  contract  for  new  School 
pile   driver,   crew   and   scow   at   $6.-50   per   hr,,       Na  35,  at  Sip  and  Hawthonie  Aves 

®Fire  Board  of  Jersey  City,  N.  J.,  has 
awarded  the  contract  for  a  new  combination 
engine   and   hose    motor   wagon   to   the    Pope 


Louisiana. 

•J«liids  will  be  received  until  1 :30  p.  m.,  Feb. 
21,  by  the  Board  of  Commissioners  of  port 
of  New  Orleans,  La.,  200  New  Court  Bldg., 
for  the  fabrication  and  erection  of  the  struc- 
tural steel  and  cast  iron  for  the  William  .A. 
Kernagham  Shed.  Plans  and  specifications 
prepared  by  J.  F.  Coleman  &  Co.,  are  on  file 
at  the  office  of  .A.  C.  Bell,  Engineer,  200  New 
Court  Bldg.,  New  Orleans,  La. 

Minnesota. 

®The  George  J.  Grant  Construction  Co., 
St.  Paul,  Minn.,  has  been  awarded  the  contract 
for  the  construction  of  the  Finch.  Van  Slyck 
&  McConville  Building  at  5tli  and  Wacouta 
Sts.,  in  St.  Paul.  The  structure  will  be  9 
stories  high  and  is  estimated  to  cost  about 
$600,000.     J.  F.   Denson   is  architect. 

Mississippi. 

Blair  Hughes,  C.  E.,  Birmingham.  .Ala.,  has 
completed  the  survey  for  the  gas  pipe  line 
between  Fayette,  .Ala.,  and  Columbus,  Miss. 
The  line  will  be  37  miles  long  and  is  calcu- 
lated to  cost  $4,000  per  mile  to  construct.  The 
project  is  backed  by  the  Peoples  Gas  Co.. 
and  it  is  announced  that  steps  w-ill  be  taken 
at  once  to  start  work  on  the  line. 

New  Jersey. 

^Bids  will  be  received  between  3  and  3:15 
p.  m.,  January  31,  by  Board  of  Education  of 
Newark,  N.  J.,  for  the  construction  complete 
of  the  Peshine  Ave.  and  the  West  Side  School, 
to  be  completed  December  30,  1911.  Bids  may 
be  for  the  whole  or  one  or  more  items,  viz: 
Masonry,  carpentry,  steel  and  iron,  roofing,  and 
sheet  metal,  painting,  plumbin.g,  electric,  heat- 
ing and  ventilating,  lighting  fixtures  and  vac- 
uum cleaning  system.  Terms  of  proposal  and 
surety  required  are  fixed  by  the  specifica- 
tions. Blank  proposals  are  obtainable  at  the 
board's  construction  department,  fourth  floor, 
city  hall,  where  contract  and  bond  forms, 
drawings  and  specifications  may  be  examined. 
R.  D.  .Argue,  secretary. 

^Bids  will  be  received  until  2  p.  m.,  Feb. 
3,  by  James  Wilson,  Secretary,  Department  of 
.Agriculture,  Washington,  D.  C,  for  furnish- 
ing and  installing  a  storage  battery  at  the 
United  States  animal  quarantine  station. 
.Athenia,  N.  J. 

©Dennis  Mullins,  Inc.,  Jersey  City,  N.  J., 
has  been  aw^arded  the  contract  at  $75,490 
by  the  Board  of  Education  of  Jersey  City,  for 
the  erection  of  the  new  No.  .34  School  at 
Boulevard    and    \\'arren    Ave.     The    Mullins 


$9,750.     Total,  $16,560 

Indiana. 

•|«llhK   will   lie   received   until    1"  a,   ni. 


Feb. 


1.  Iiy  Board  of  Public  Works.  Michigan  City, 
Ind..  for  the  construction  of  docks  along  the 
harbor 

Kansas. 

4»Eids  will  be  received  until  10  a.  m.,  Feb. 
16.  bv  R.  V.  Ladow,  superintendent  of  pris- 
ons, Washington,  D.  C,  for  furnishing  and  de- 
livering at  the  United  States  Penitentiary. 
Leavenworth,  Kan.,  electric  light  and  power 
installation  in  the  hospital  buildin.c, 

Kentucky. 

4»Bids  will  be  received  until  2  p.  m.,  Feb. 
211,  bv  Maj.  H.  Jervey,  U.  S.  Engineer,  Cincin- 
nati,'O.,  for  constructing  lock  and  dam  No. 
29.  Ohio  River  near  .Ashland,  Ky. 


Motor  Co.  of  Hartford,  Conn.  The  contract 
price  is  $5,200,  and  the  wa.gon  is  to  be  deliv- 
ered w-ithin  On  days.  .A  contract  for  750  ft. 
of  2VL'-in.  4-ply  cotton  jacketed  rubber  lined 
hose  was  awarded  the  Eureka  Fire  Hose  Co.. 
at  $1.20  per  foot.  The  \"oorhees  Rubber 
Manufacturing  Co.  was  awarded  a  contract 
for  1.1.50  ft.  of  2V2-in.  hose  at  95  cts.  a  foot. 

New  Mexico. 

^Bids  will  be  received  until  3  p.  m..  Feb. 
23  (extension  of  time  from  Feb.  2),  by  James 
Knox  Taylor,  Supervising  .Architect,  Treas- 
urv  Department,  Washington.  D.  C,  for  the 
construction,  including  plumbing,  gas  piping, 
heating  apparatus,  electric  conduits  and  wiring 
of  the  U.  S.  Post  Office  and  Court  House  at 
Roswell,  N.  M. 


•J«  indicates  work  now  open  for  bids.        ®  indicates  a  contract  let  recently. 


Uimiarx'  2;,    loi  i- 


ENGINEERING-CONTRACTING 


4/ 


^P.ids   will   be   received   until    In  a.   m,,   Feb.  -n   lluu   the  cleetrii-il>    can  Ix    supijlied  to   Xevv 

(j,   by    Board    oi   County   Commissioners.    Ros-  VnrU.    I'liiladelphia    .ind    (iiIkt    l-iaslern    cities, 

well,  N.  Mc.x.,  for  furnishing  and  delivering  in  The    contr.ict     lui-    ihe    pl.nit    i.-.    .'^aid    tn    have 

place    four   tool    proof   jail    cells   and   corridor  been     pr,ieticall\     .cw.arded    already,    and     will, 

and   for  taking   down  and  assembling   in   place  \ery    likely,    b;-    creeled    near    the  'llre^enl    nne, 

a   like   nnmlier   of   old   cells   and   corridors   in  Tevas 
new  jail.     \\  .  M.   .\tkinson  is  chairman. 

New  York.  I  :'^'v"'\hv'"i   11   '■'7'"'''i  """'   -'  '■    'V-l   '■""''■ 

II.   liy    .Altred    I  l.rnpli  Jii,    Inspect. ir    ni    (barge. 

•J«Eids  will  be  received  until  Feb.   1,  by  Maj.  Immigration     Ser\  ice.    (.aKesmn.    Texas,     fnr 

W'endal    L.    Simpson.    L'.    S.    Army,    .Assistant  the   necessary   lalmr   and    ni.-ileriais    incident    tn 

Purchasing  Officer,   Panama   Railroad   Co..  24  the    constructi(.n    nf    .a    bnilding    nn     Pelican 

State    St..    Xew    York,    N.    Y..   for   ftirnishing  Island  in  the  barber  nf   (,al\e>|..n.    Tex.as   for 

ei.sbt   4-ton    electric    cargo    handling    cranes.  u-e   .as   immigration   station 

®Tbe     Coastwise     Dredging     Co..     Norfolk.  •J*'''''^    «'i'    be    rccci\id    nnlil    I    a     m,.    I.iii 

\'a.,    has   been    awarded    the   contract   at    1.').89  I'T.    li\     Cajit,     I-',     II      Callu]!,     CJnartermaster. 

cts.    per   cu.    \d     for    dredging   in    Bay    Ridge  i'nrt  Sam  Houston,    ^e\.a^.  f.ir  rnrnishing  two 

Channel.    .\ew    York    Harbor,    for    the    U.    S.  range    boilers,    one    hot    water    taba<co    heater. 

Ciovernment.      Bids    were    oi)ened    Jan.    ."1    by  !_'   light   clusters.  4  gross  rnbber  bumpers.    IJ 

the   U.   S.   Kngineer  at   New   York  City.     The  pairs  pi|ie   basin   supply,  -.'iiu   ft.   cast   iron   soil 

sum   of  $l.")b,iiO(i  is  availal.ile    for  the   work  pipe  and    I,7(i4   washers. 

The   wage   schedule    for    I'M  I    of   the   mem-  4'he    Texas   City   Transportatic)n    Co..    Capt. 

bers  of  the   Xew  '^'ork  r>uildiiig  Trades  (_"onii-  .\.    B.    Wcdvin.    Duluth.    Minn,,    president,    is 

cil   i^  a--    follou>:  planning   to   expend   $I,(H)i),uiiO   (hiring    11)1 1'    in 

averUme  (he     enlargement     lif     the     terminal     facilities. 

Day.        Hour.  .Xnother   jiier   will    be   constructed,   and    at   the 

Crickl:ivcr.s    $."..8i)            $1,411  coming    meeting    of    the    stockholders    dclniite 

l^'"'"''ep    'j-iJO             ]i'!  plans   will   probablv   be   adopted   and  contracts 

(  arpenteis     ;).00               1.2.i  i   ..    j-         »i,               i  ' 

Masons     r,.00              1.2,T  '^t    for    the    work, 

Ironworkei-s  fi.OO  1.2.T  The  Board  of  Commissioners  of  the.  Beau- 
Metalworkers     iV,             1.20  ]„ont  Navigation    District.   1st  National   Bank, 

Boilermakers     4.2.".              I. in  Beaumont,    have    authorized    the    disposal    of 

Painters     t.iHi              1,0".  the    navigation    district    bonds,    amounting    to 

Tfelpers  in  the  various  trades  receive  from  $JOaOOO,  at  private  sale  to  the  best  advantage, 
$H  to  j:l.-,n  per  <Iav.  with  overtime  at  T.",  cents  P*^,  '-■omnnssion  thought  best  to  have  the 
an  hour.  The  schedule  is  based  on  eight  'f"''^  5"'^'  ^"'h'™'  Uirlher  delay,  so  that  m 
hours-  work  per  day  with  Satnrdav  half  holi-  ^^^  "^'^  ''"  appropriation  is  made  by  Con- 
days  and  all  legal  holidays  observed.  Work  S''"^  "'^■,  ^■ommissioners  will  be  in  readiness 
Sundavs  or  holidavs,  or  after  the  noon  hour  t°  '""1  the  nond  m..ney  over  to  the  Govern- 
Satnrdaxs.  must  be  paid  for  at  overtime  rates-  '"^nt,  while  if  an  appropri.ation  is  not  secured 

the    work    ot    beginning    the    project    will    be 

Ohio.  undertaken  by  the  canal  commissioners  under 

•J-Bids   will   be   received   until   noon,  Jan.   30.  ihe    permit    to    do    the    work    already    obtaine<l 

b}    Director   of   Public   Service     Cleveland,   O..  from   tbi'   war   iU-p,irtment 

for  wire  fence  for  deer  and  elk  corrals.   Plans  TTtah 
and   specifications  arc  on   file  at  the  office  of 

the   engineer   of   parks.   Room   -JKl   Cit\-    Hall.  Advices  from  Salt  Lake  City,  state  that  Free 

Ira  (),  "Hoffman  is  secretarv  of  the  ilirector,  &   Taylor,   the   contractors   driving  the   Snake 

+Bids  will  be  received  until  J  p,  m  ,  .March  Creek    drain    and    operating    tunnel    into    the 

8.  bv  Cuvahoga  Countv  Building  Conimissi.m-  Park  City  hills  during  the  month  of  December 

ers,'4-J.") 'Garfield   Bld.g,.   Cleveland.  (.)  .   f..r  all  made  an  advance  .if  :iV,  ft.     On  Dec,  l' last  the 

the   electric   light   fixtures   for  the   new  -county  tunnel   w,as  exactly  --'.bCS   ft,   in   length,  and  on 

court    house   at    Cleveland.     .A   certified   check  J.in,    -.    IIMI.   it    was   2AS\   ft.   buig.     Thirteen 

for   $."),nriO   must  be   filed   with   each   bid,     J,   J,  shifts  were  lost  during  this  period  on  account 

Bo\le  is  secretary  of  the  commission,  .>f  the   holida\s  and   power   trouble,   which,  ai 

4"Bids    will    l,)e    received    until    noon.    Jan,  the   rate   driven.   pre\ented   the   distance   from 

■2fJ.   by    Dir-cctor   of    Public   Safety.   Cleveland,  being   close   t.i   412    ft,    f..r   the   m.>nth.      It   is 

O..   for  furnishing  and  installing  a  rectangular  stated  that  the  ditch  is  complete<l   f.>r  2..i.'.o  ft. 

steam    pressure    disinfector    and    sterilizer    .at  the  permanent  ties  are  laid   for  2.H|n   ft  ,  while 

the  tuberculosis  sanitarium,  infirmary  division.  the  sucker  iiipe  is  laid   for  2..'i(i."i   ft     from  the 

Colony  Farm.  Warrensville.  O.     Specifications  portal.      The    formation    is    a    series    of    hanl 

ma>-   be    seen   and   blank   proposals   can   be   ob-  lime    beds    interspersed    with    ipiartsite.        1  be 

tained   at   the  office  of   the   Director  of   Public  ground    breaks    cleanly    and    stands    well,    the 

Safety,    after    January    17,     1.111,     Each    pro-  only  timbers  so  far  necessary  being  three  half 

posal     must    be    accompanied    bv     a    certified  sets  at  one  point  where  the  r. .of  gives  indica 

check    for   $200,    pavable    to    the    Director    of  tions  of  sagging.     The   face   is  blue  lime  and 

Public    Safetv.            '  the    tunnel    is   as    dr.\-   as   .a    bone.      The   Snake 

The  D.   &  C.   Navigation  Co.,  Cleveland.  O..  Creek  tunnel  is  7  ft,  by  0  ft,  in  the  cle.ir.  with 

has  completed  plans  for  the  erection  of  docks.  a  w.ater  ditch  ^Vs  b>   4  ft 

depots  and  warehouses  at  the  front  of   b'..  Dtb  Viro-inia 

St..    Cleveland.      About    $200,000    will    be    .x-  v  irguud. 

pended.   work  being   started    .March    1.  •J-I^i''^  ^\'ll  '"?  received  until   10  a.  m,.  Jan, 

The  Park  Department  of  the  city  of  Cleve-  :il,  by  Curtis  G,  R..ebeck.  Capt.  I'.  S,  .\rm, 
land.  O.,  has  plans  under  consideration  for  Quartermaster,  Fort  Monroe,  Va.,  for  furnish- 
making  flerron  Pond,  opposite  Woodland  ing  (i  eolmnbia  batteries  .\'o.  0,  1  wall  bracket. 
Hills  Park,  the  largest  artificial  lake  in  the  48  heavv  brooms,  ion  ft.  flexible  cojiper  cable, 
city  park  system.  It  will  be  1,400  feet  long  1  pipe  cutter,  8  ft,  h.ise  with  brass  couplings, 
and  about  4O0  feet  wide,  if  present  plans  are  24  40-watt  lamjis.  I  hose  nozzle,  200  ft.  .gal- 
carried  out.  To  follow  the  new.idan  it  will  vanized  iron  pipe.  12  cakes  soap,  etc. 
be  necessary  to  purchase  another  tract  of  land  The  Cfld  Dominion  Steamship  Co.  is  pre- 
oppositc  the  park.  paring  to  begin  the  construction  in  July  of 
P^nnivU/ania  "ic  picrs  upon  the  pr.)pcrty  .)f  the  Old 
t'ennsylvania.  Dominion  Termin.il  Co,.al   .South  Ghent,  Nor- 

®The  Rayni.fiid  Concrete  Pile  Co.,  of  New  fnlk,   Va,,    which    was   aeipureil    for   this   pur- 
York  and  Chicago,  has  been  a>varded  the  con-  p.i.m.  at  a'ost  .if  .ib..ut  $:t."iU.unif, 
tract    for   placing   Raymond   concrete   piles   in  \X/acVi;nCTtr.n 
the   foundations  of  a  brewery  building   to  be  Wasnington. 
built   for  Ernest  F.   Rush  at   21st  and   Sidney  The  Port  of  Newp..rt  C.iniinissi.m.  Xewport, 
sts..    South    Side,    Pittsburg.     Ellsworth   Dean  Wash.,   has    been    gr.anled    a    b'ase   on    Ciii    ft, 
is  the  architect.  along    the    waterfront     for    .locking   purposes. 

Representatives  of  the  General   Electric   Co.  Work   must   begin    .m   the   bnilding  of   a   dock 

have  been  at  Lansford,  Pa.,  looking  for  a  site  within   five  years, 

on   which   to   erect   a   large   power  house    for  The    Oregon    &    W;ishnig1.in    K,    R..    J,    K. 

the    Lehigh    Coal    &    Navigation    Co.,    Mauch  Holmaii,   .Assistant   General    Manager,   Seattle. 

Chunk.    Pa.      The    structure   will   be   equipped  has   [ilaiis  in   preii.iration    f.-r  the  construction 

•I-  indicates  work  now  open  for  bids.  •   indicates  a  contra 


of  wharves  at   Railroad  .Ave.  S  ami  Weller  St,. 
Seattle,  to  cost  about  $400,000. 

The  W.  K.  Palmer  Co.,  Dwight  iJldg,,  Kan- 
sas City,  Mo,,  has  contracts  for  the  engineer- 
ing work  for  several  hydro-i  lectric  projects  in 
the  state  of  Washington, 

Wisconsin. 

.Advices  from  Hudson,  Wis,  state  that  I'., 
\\  -  L'ltni.ni  li.as  |>nrchased  the  power  site  for- 
merly used  for  a  grist  mill  and  secured  three 
miles  of  llowage  ri.ghts  on  the  Kinnickinic 
River,  liy  building  a  40-ft,  dam  and  running 
a  finnie  across  a  bend  of  the  river  it  is  said 
that    a   on-fi     he.ad   will   be  secured. 

West  Virginia. 

•J«Iiids  will  be  received  until  2  p,  m,,  Feb, 
l'>,  by  Deiiarlmeut  of  Interior,  United  States 
Reclamation  Service,  Wtishington,  D.  C,  for 
furnishin.g  motors,  transformers  and  switch- 
boards for  centrifugal  pumps  for  Salt  River 
project.  .Ariz. 

Canada. 

•J'Bids  will  be  received  until  4  p.  m,.  Feb 
bi.  by  R,  C-  Desrochers.  Secy.,  Departnieul  of 
Public  Works,  Ottawa,  Ont.,  for  the  con- 
sti^uction  of  a  wharf  at  the  mouth  of  the 
Michipicoten  River,  District  of  West  Algonia. 
Lake  Superior,  Ont,  A  certified  check  for 
$2,000,  payable  to  the  .Minister  of  Public 
Works,  must  be  filed  with  each  bid.  Plans, 
specification  and  form  of  contract  can  be  seen 
and  forms  of  tender  obtained  at  this  Depart- 
ment and  at  the  offices  of  J.  G.  Sing.  Esq., 
District  Engineer.  Confederation  Life  Build- 
ing, Toronto,  Ont.  ;  E.  B.  Temple,  Esq. :  Dis- 
trict Engineer,  Port  .Arthur,  Out,,  and  on 
application  to  the  postmaster  at  .Michipicoten 
River,  Ont. 

•J«Bids  will  be  received  until  11  a.  in.,  Feb,  1. 
by  M,  Peterson,  Secretary,  Board  of  Control, 
Winiii[)eg,  Man,,  for  the  supply  of  labor  and 
material  for  the  masonry  and  iron  work  re- 
(piired  in  the  erection  of  3  gatevalves  on  Cor- 
nish ,\\e,,  .Armstrong  Point.  Specifications 
and  forms  of  tender,  together  with  conditions 
governing  tenders,  as  prescribed  by  by-laws, 
may  be  obtained  at  the  office  of  tlie  city 
engineer.  223  James  .Ave. 

The  Winnipeg  Electric  Ry.  Co,,  Winnipeg. 
.Man,,  has  decided  to  erect  a  $.a0fl.ooi)  subsidiary 
steam  power  house  at  the  foot  of  .Mill  St.. 
Winnipe.g, 


TRADE  NOTES. 

Th.'  I>ent..n  I'ul.lisliiiis  Co.,  of  Cleveland.  O., 
Iia.s  ni.i\eii  its  Cini-inti.iti  ..ftiee  from  11  Blvmver 
1. nil. lint;  to  Siis  Provident  Bank  Ijiiilding.  Louis 
I',  Ziiiiiiierman  is  now  in  charge  of  tlie  Cincin- 
nati .ittiee  as  representative  for  tlie  Iron  Trade 
Review.  The  Foinidrv.  The  Marine  Review  and 
I'..v.-er   ItoatinK- 

Mr.  I',;(igar  A.  F.)riiiran.  for  tliirteeii  years  sec- 
rftar.\'  and  treasurer  and  l>usiness  manager  of 
Ihe  Gal\eston  Trihiine.  has  acquired  an  interest 
in  the  New  Orleans  Roofing  <t  Metal  Works,  and 
will  remain  in  New  Orleans.  La.,  as  one  of  the 
managers  of  the  factory,  which  is  located  at 
Seotl  and  St.  Louis  streets.  The  plant  is  to  he 
enlarge.!  hy  the  aildition  .if  new  buildings  and 
the  eapaeit,\'  increased. 

Th.'  c.io.I  Roads  Maehir.er>-  Co..  Kenne-tt 
Siiuare,  la,,  sp.-cialists  in  road  building  nia- 
ihiner,v.  tools  and  sujiiilies.  has  taken  over  tin- 
road  oiling  maehinerj'  and  de\aees  heretofore 
manul'aetnred  li.\'  the  G.  F,  \V.  Co.,  Saratoga 
Sin-ings,  N.  Y.  This  niaehiner.v  will  liereafter 
be  niamifaetured  at  Croton.  N.  V..  and  will  be 
marketed  liy  Tile  (lood  [ioads  Maehiner.\'  Cfi. 
thiongh  its  various  tnaneh  offices  and  selling 
agencies.  The  Perfection  oil  and  asphalt  ilis- 
Iributor  has  been  manufactured  .and  sold  by  the 
a.  F.  VV.  Co.,  Saiat.iga  Springs.  N.  Y..  foi-  the 
luust  two  >t'ais. 

The  Cyclone  Miill  Co.,  Oriville,  (>,.  reports 
h.'iviiig  done  Hill  jjer  cent  m.irc  business  dtiring 
Ih.-  month  of  Deecniber.  1!I10.  than  any  ]ire- 
\ious  December.  The  company  further  reports 
that  the  number  of  inquiries  for  the  Special 
P,l.asL  Hole  l^rill  for  quarr.s'  work  is  unusuiilly 
large.  ,\niong  lb.-  machines  s.ild  recently  Ijy  the 
<"velone  Drill  Co.  are  the  billowing:  Two  Xo.  M 
Special  ItlasI  li.il.'  Drills  to  the  liio  Tinto  Min- 
ing Conipan>'  f.ir  drilling  iilast  holes  in  their 
cojiper  miib's  in  Spain.  This  makes  eleven  t^y- 
el.me  machines  wliich  will  tie  instfilled  on  this 
proiiert>*  for  blaslin.g  out  the  material  ahead  of 
their  steam  sho\'els.  r)oolilIli>  g:  'Wileox.  of 
Dundas.  Cana.ia.  two  electric  inaehines  foi'  their 
.luarry;  S.  H.  Martin  &  Co..  Fib.irn  Quarries. 
Mich.,  a  No.  It  gasoline  tra<'tion  machine:  Ho- 
lese  Bros.,  of  Chicago,  a  N'o.  14  gasoline  trac- 
tion machirue  Woodville  Lime  ^  CemeTit  Co.,  of 
Tilled. 1.  O.,  a  No.   11   plain  gasoline  drill. 
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Is  there  a  Contract  ? 

If  Jones,  a  contractor,  atier 
getting  quotations  on  scrapers, 
telegraphs  an  order  for  three, 
which  the  operator  by  an  error 
makes  to  read  fifty, — 

Is  there  a  Contract  ? 

If  a  building  contractor  agrees 
to  put  an  extra  coat  of  paint  on 
the  inside  of  a  house  and  the 
promise  is  made  without  ad- 
ditional consideration, — 

Is  there  a  Contract? 

If  Smith  offers  Brown  to  sell 
tin  at  a  certain  price,  and  Brown 
replies:  "Will  accept  your  offer  if 
full  weight  plates," — 

Is  there  a  Contract  ? 

If  A  agrees  to  buy  and  B 
agrees  to  sell  a  cargo  of  lumber 
today  at  noon  in  B's  New  York 
office,  and  the  lumber  is  lost  at 
sea  at  nine  A.  M.  , — 

It  there  is  Contract? 

If  a  watchman  agrees  to  work 
for  one  dollar  and  a  half  a  day, 
and  nights  the  same ;  if  the  em- 
ployer understands  the  rate  to 
be  one  dollar  and  a  half  a  day 
of  twenty-four  hours,  while  the 
watchman  means  a  day  of 
twelve  hours. — 

Is  there  is  Contract? 

Answers  to  these  and  to  many 
other  questions  which  confront 
contractors  daih^  may  be  found 
in 

ENGINEERING  LAW. 

I 

THE  LAW  OF  CONTRACT 

By 

ALEXANDER  HARING, 

LL.  B.,  M.  Am.Soc.C.  E.,  Professor 

of  Bridge  and  Railway  Engineering, 

New  York  University. 

Cloth,  6x9  in. ;  ,S  10  pages. 
Postpaid,  $4.00 

Publislied  by 

The  Myron  C.Clark  Publishing  Co. 
355  Dearborn  St.,  Chicago 


31  New  and  Standard  Books 

Send  for  Complete  Catalog  of  the  Following  Books: 

Handbook  of  Cost   Data.     SECOND   EDITION. 

By  Halbert  F,  Gillette.  M.  Am.  Soe.  V.  K..  JIanaging  Editor- oi! 
■■Engiiieering-Conti-.icting."  Tl)c  lUlO  edition  of  this  book  con- 
tains nearly   l.;iOO   page.-i.     I'ostpaid.   $5.00. 

Diagrams  for  Designing  Reinforced  Concrete  Structures. 

Including  Diagrams  for  Keactions  and  Strengths  of  Steel  Beams, 
by  G.  F.  Dodge,  M.  West.  Soc.  Engrs.  13  X  UM  inches;  104 
pages.     Postpaid.  $4.00. 

Cost  of   Electric  Transmission   Lines. 

(Rotli  Conduits  and  Pole  Lines.) 
The   title   of   this    book,    by   Clarence  Mayer,   is  "Telephone   Con- 
struction-Methods and  Cost,"  which  is  somewhat  a  misnomer  In 
that    it   does    not    indicate    its    wide   scope.      It   is   6X9    ins.;    300 
pages.     Postpaid.  J4.00. 

Engineers'   Pocketbook  of  Reinforced   Concrete. 

By  E.  Lee  Heidenreicli.  "Mr.  H«^idenreich's  pocketbook  is  near- 
er the  ideal  than  any  on  the  .same  subject  heretofore  published." 
—Engineerings  News.  Jan.  It,  1909.  Leather;  4%  X6%  ins.;  374 
pages.     Postpaid.   $3.00. 

The   Reinforced  Concrete  Pocketbook. 

By  L.  J.  Mensch,  M.  .\m.  Soc.  C.  E.  A  book  by  an  experienced 
engineer  and  successful  contractor.  Leather;  4^  X  6V4  ins.;  21U 
pages.      Postpaid,    $4.00. 

Concrete    Bridges   and   Culverts. 

{Both    Railway  and  Highway.) 
By    H.     Grattan    Tyrrell.      Leather;      4V4  X  C?i     Ins.;    272    pages. 
Postpaid,  $3.00. 

Tables  for  Structural   Engineers. 

By  Edward  Godfrey.  Leather;  4X6%  ins.;  218  pages.  Post- 
paid.  $2.50. 

Solid   Bitumens. 

Their  Physical  and  Chemical  Properties  and  Chemical  Analysis, 
by  S.  F'.  Peckham.     Cloth;    6X9  ins.;  330  pages.     Postpaid.  $5.00. 

Graphic   Statics. 

By  Charles  W.  Malcolm.  This  book  has  been  adopted  as  a  text- 
book by  a  large  number  of  engineering  colleges.  Cloth;  6X9 
Ins.;   330  pages.     Postpaid.   $3.00. 

Cost    Keeping    and    Management    Engineering. 

By  Halbert  P.  Gillette  and  Ricliard  T.  Dana.  Cloth;  6X5  ins.; 
300  pages.     Postpaid,   $3.50. 

Theory  and   Design  of  Reinforced  Concrete  Arches. 

By  Arvid  Reuterdahl,  Chief  of  Bridge  Dept.,  City  of  Spokane. 
Cloth;     6X9   ins.;    132   pages.      Postpaid.    $2.00. 

Railroad   Location   Surveys  and   Estimates. 

By  F.  Lavis.  M.  Am.  Soc.  C.  E.  Cloth;  6X9  ins.;  270  pages. 
Postpaid,   $3.00. 

The  Trackmen's   Helper. 

By  J.  Kindelan.     Cloth;  5'/4  X  'V2  ins.;  350  pages.     Postpaid.  $1.50 

Practical   Switchwork. 

By  D.  H.  Lovell.    Cloth;  i'A  X  GVi  ins.;  174  pages.    Postpaid.  $1.00. 

Maintenance   of   Way   Standards. 

i;y  F.  A.  Smith.    Cloth;  ;>Vi  X  7%  ins.;  600  pages.    Postpaid,  J1.50. 

Railway   Curves. 

By   F.   A.   Smith.     Cloth;   4  X  614  ins.;   50  pages.     Postpaid,   $1.00. 

Standard   Turnouts. 

By  F.  A.  Smith.  Leather;  4^4  X  7%  ins.;  41  pages.  Postpaid,  $1.00. 

Engineering  Work  in   Towns  and   Cities. 

By  Ernest  McCullough.  Cloth;  6X9  ins.;  510  pages.  Post- 
paid,  $3.00. 

Tables   of   Squares   and    Logarithms. 

By  G.  D.  Inskip.  Gi\'e  five  place  squares  and  logs  of  feet,  inches 
and  32ds  of  inches  from  zero  to  100  ft.  Logs  of  numbers  to 
10.000;  logs  of  sines  and  tangents,  log  functions  of  angles  and 
natural  functions,  etc.  Write  for  sample  pages.  Leather;  5V&  X 
7V4  ins.;  405  pages.     Postpaid,   $3.00. 

Practical  Cement  Testing. 

Bv  W.  Purves  Taylor,  The  most  complete  book  on  the  subject. 
Cioth;   6X9  ins.;   330  pages.     Postpaid,  $3.00. 

Concrete  Construction— Methods  and  Cost. 

By  Halbert  P.  Gillette  and  Charles  S.  Hill.  Editors  of  "Engi- 
neering-Contracting." Cloth;  6X9  ins.;  700  pages.  Postpaid, 
$5.00. 

Cements,  Mortars  and  Concretes. 

By  Myron  S.  Falk.  A  surnmary  of  tests  and  conclusions  derived 
therefrom.     Cloth;    6X9  ins.;   184  pages.     Postpaid,   $2.50. 

Surveyor's   Handbook. 

By  T.  U.  Tavlor,  Professor  of  Civil  Engineering,  University  of 
Texas.     Leather;  4%  X  7  ins.;   32S  pages.     Postpaid,  $2.00. 

Concrete  and   Reinforced  Concrete  Construction. 

By  Homer  A.  Reid.  Assoc.  M,  .Am.  Soc.  C.  E.  The  largest  book 
on  concrete.  Cloth;  G  X  9  ins.;  906  pages;  715  illustrations. 
Postpaid.   $5.00. 

Bricklaying  System. 

Bv  Frank  B.  Gilbreth.  M.  Am.  Soc.  M.  E.  Cloth;  0X9  ins.;  330 
pages.     Postpaid,   $3.00. 

Field  System. 

By  Frank  B.  Gilbreth.  A  book  of  rules  and  instruction  for  the 
guidance  of  his  foremen  and  superintendents  on  contract  work, 
by  the  contractor  who  made  the  "Cost-plus-a-flxed-sum  con- 
tract" famous.     Leather:  4i/4  X  7  ins.;  200  pages.     Postpaid.  $3.00. 

Rock  Excavation — Methods  and  Cost. 

Bv  Halbert  P.  GillettP.  Cloth;  5^i  X  7  ins.;  3S4  pages.  Post- 
paid.  $3.00. 

Backbone  of  Perspective. 

Bv  T.  U.  Taylor.  Professor  of  Civil  Engineering.  University  of 
Texas.     Cloth;   4^/k  X  7   ins,;    .",1;  pages.     Postpaid,   $1.00. 

Engineering  Law — The  Law  of  Contract. 
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6  X  9  ins.;   510  page's.     Postpaid.  $4.00. 

Concrete    inspection. 

By  Chas.  S.  Hill,  C.E.  Cloth;  3%  X  6  ins.  136  pages;  illustrated. 
Postpaid  $1.00. 

Reinforced    Concrete — A    Manual   of   Practice. 

By  Ernest  McCullough,  M.  West.  Soc.  Engrs.  Cloth;  5  X  7^^  ins.; 
136   pages;    illustrated.      Postpaid    $1.50. 

THE  MYRON  C.  CLARK  PUBLISHING  CO.,  ^l^z'^'JI^rS/:  Se^*',2 


IN  WRITING  to  our  Advertisers  for  CATALOGS  or  PRICES      Please  mention  ENGINEERING-CONTRACTING 


January  25,   191  r. 


ENGINEERING-CONTRACTING 


49 


w^ 


Radically  Lower  Standards 

of 

Concrete  Construction  Cost 

Being  Established  by 

The  G-Y  System 

In  all  future  questions  as  to  cost  of  concrete 
construction,  the  G-Y  System  of  conveying  and 
distributing  by  gravity,  is  a  factor  which  must 
be  reckoned  with. 

It  does  away  with  the  entire  wheelbarrow 
gang  and  its  time-killing,  wage-eating  methods. 

It  Saves  5-6ths  of 
the  Labor   Cost 

The  G-Y  System  is  so  revolution- 
ary in  its  saving  of  labor,  that  it  is 
establishing  new  and  radically  lower 
standards  of  cost  for  concrete  con- 
struction. No  contractor  can  hope 
to  bid  successfully  on  any  important 
^  contract  without  basing  his  estimates 

"^^^  on  the  use  of  the  G-Y  System. 

Ten  men  operating  this  system  can  move  m  arly  double  as  much  concrete  per  day  as  thirty- 
five  men  can  move  with  the  wheelbarrow  method.  ^^ 

A  phenomenal  record  of  40  cubic  yards  per 
hour  placed  is  possil)le  with  the  G-Y  System. 

Although  ino  yards  in  eight  hours  is  considered 
an  exceptionally  good  record  for  thirty-five  men 
with  wheelbarrows,  a  record  of  300  yards  in 
eight  hours  is  easily  obtained  by  ten  men  with 
the  G-Y  System. 

The  G-Y  System  saves  labor  at  the  mixer, 
saves  labor  in  tamping,  saves  labor  in  handling 
steel,  saves  labor  in  excavating,  and  eliminates 
■practically  all  of  the  labor  in  moving  concrete 
from  the  mixer  to  the  point  of  distribution.  It 
prevents  congestion  and  does  away  entirely  with 


"time  killing"  due  to  men  getting  in  each 
other's  way. 

The  economies  resulting  from  the  installation 
of  the  system  are  so  overwhelming  that  the 
small  cost  of  installation  is  not  a  consideration 
in  any  case. 

The  G-Y  System  is  a  highly  developed  and 
pei'fected  system  of  conveying  and  distributing- 
concrete  by  gravity.  It  comprises  the  following 
practical,  simplified  appliances,  namely: — sus- 
])ended  pipe,  swinging  boom,  and  universal 
swivel-  which  are  fully  protected  bv  broad  basic 
U.  S.  Patents. 


Method  of  Introduction 


Contractors  ami  builders  will  be  licensed  to  use  the  G-Y  system,  including  its 
patent  appliances,  on  royalties  based  on  the  cubic  yards  per  job;  and  blue  prints 
of  the  layout  for  each  job  will  be  furnished  together  with  bill  of  materials,  speci- 
fications, etc. 

Send  us  a  plan  showing  the  general  layout  of  your  proposed  concrete  con- 
struction work  and  allow  us  to  show  you  how  easily  the  G-Y  System  can  be 
applied  to  it.      Write  at  once  for  facts  anil  figures. 

William  B.   Hough  Company 

/i^       (Sole  Licensee  East  of  Rocky  Mountains)      /^^^^ 

^  Chicago,  U.  S.  A.  ^ 


Minneapolis 


Detroit 


InJianapolii 


Des  Moines 
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ADVERTISEMENT. 

DKPAETMIONT  OF  Till-:  INTERIOR. 
OFFICE   OF   PORTO  RICO   IR- 
RIGATION SERVICE. 

Guayama,  P.  R.,   Oct.   10,   1910. 
Sealed  proposals  will  be  received  at  the 
office  of  the  Commissioner  ot  the  Interior 
of  Porto  Rico  until   2  o'clock  p.  m.,  Feb- 
ruary 7,  1911,   for  the  construction  of — 

(1)  Carlte  Dam  and  appurtenant  struc- 
tures, containing  about  160,000  cubic 
meters  of  earth  and  loose  rock,  the  esti- 
mated cost  of  which  Is  about  $190,000. 

(2)  Guayabal  Dam  and  appurtenant 
structures,  containing  about  "3,500  cubic 
meters  of  concrete  masonry  and  82,000 
cubic  meters  of  excavation,  the  estimated 
cost  of  which  is  about  $550,000. 

(3)  Patillas  Canal  and  appurtenant 
structures,  including  about  32,000  cubic 
meters  of  open-cut  excavation,  2.060  lineal 
feet  of  tunnels,  2,500  lineal  feet  of  flumes, 
600  lineal  feet  of  siphons,  and  100  bridges, 
the  estimated  cost  of  which  Is  about 
$70,000. 

Plans  and  specifications  may  be  ob- 
tained from  this  office,  or  from  the  Com- 
missioner of  the  Interior,  San  Juan,  Porto 
Rico,  or  from  the  Bureau  of  Insular  Af- 
fairs, Washington.  D.  C. 

A  deposit  of  $3  is  required  for  each  set 
of  plans,  which  will  be  refunded  upon  the 
return  of  the  plans  upon  or  prior  to  the 
date  set  for  opening  the  bids.  The  right 
is  reserved  to  reject  any  and  all  bids. 

J.   W.    BEARDSLET. 
Chief   Engineer  Irrigation   Service, 
Guayama,   P.   R. 

By  order  of: 

JOHN  A.  WILSON, 

Commissioner  of  the  Interior  ot  Porto 
Rico,  San  Juan.   P.  R. 


POSTPONEMENT  OF  OPENING  BIDS 

FOR  THE 
PORTO  RICO  IRRIGATION  SERVICE. 
The  opening  of  sealed  proposals  for  the 
construction  of  (1)  Carlte  Dam,  (2)  Guay- 
abal  Dam,  and  (3)  Patillas  Canal  and 
Appurtenant  Structures,  Is  hereby  post- 
poned from  January  3,  1911,  to  February 
7,   1911. 

J.    W.    BEARDSLET, 
Chief  Engineer,  Irrigation  Service,  Guay- 
ama, Porto  Rico. 
By  order  of 
JOHN  A.  WILSON, 

Commissioner    of    the    Interior.    San 
Juan.   Porto  Rico 
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VULGAN  IRON  WORKS 


W.   &   L.  E.   GURLEY 

TROY,  NEW  YORK 

Manufa^urers  of 

Civil    Engineers'    and    Surveyor*' 

INSTRUMENTS 

Catalcsue  and  detailed  information  on  request 


EAST  PEORIA  DRAINAGE  AND  LEVEE 
DISTRICT.     TAZEWELL     COUN- 
TY.   ILLINOIS. 
NOTICE    TO    CONTRACTORS. 

Sealed  bids  will  lie  received  at  Peoria. 
Illinois,  until  2:00  o'clocls  P.  M.,  Febru- 
ary 3rd,  A.  D.,  1911.  for  the  following 
work ; 

Section  IX — Levee  and  Muck  Ditch, 
1(!5,500  cubic  yards. 

Section  X — Drainage  Ditches,  C4.300  cu- 
bic yards. 

Section.?  XI  and  XII — Furnishing  and 
erecting  a  complete  drainage  pumping 
plant,  including  excavations,  foundations, 
liuilding  and  machinery. 

Tlie  pumping  plant  shall  have  a  ca- 
pacity of  33  cubic  feet  per  second  against 
a  maximum  static  head  of  22  feet.  The 
plant  shall  contain  two  centrifugal  pumps, 
two  induction  motors,  of  the  proper  size 
lo  operate  the  pumps  at  specified  capac- 
ity, two  speed  reducing  transmission 
gears,  and  all  auxiliary  appurtenances,  in- 
cluding priming  apparatus,  switch-board, 
station  wiring,   etc. 

For  further  information  address  Har- 
man  Engineering  Co..  120  Fredonia  Ave., 
Peoria,   III. 

COMMISSIONERS. 
Horace  Clark, 
Eugene  Brown, 
Jas.  Millard, 
Harnian    Engineering   Co., 

Civil    &    Mechanical    Engineers, 
120   Fredonia   Ave.,    Peoria,    111. 

Specifications  for  ditches  and  levee  and 
pumping  plant  and  plans  of  the  pumping 
lilant  are  on  file  and  can  be  seen  at  the 
■  iffice  of  Engineering-Contracting.  33.j 
Dearborn    St..   Chicago. 


TIP  CARS  FOR  CONTRACTORS 

(Hunt's  '■Industrial"  Patent) 


Easy 

to 
Load 


Light 

•■d 

Smuoth 

Running 


Tip   CAn 

THIS  car  is  built  with  the  body  hung  be- 
tween the  wheels  and  is  nearly  a  foot 
lower  than  the  ordinary  tip  car  making  it 
much  easier  to  load.  Six  sizes,  12  to  40  cubic 
feet,  kept  in  stock. 

Write  us  for  Further  Information 
and  for  Bulletin. 

C.  W.  HUNT  COMPANY 

WEST  NEW   BRIGHTON,    NEW  YORK 

New  York  City,  46  Broadway 
ClilcaKO.  1616  Flahcr  Bulfdlns 

Atlanta.  Qa.,  1607  Rhodes  BulldlnR 

Richmond.  V«  .  State  Bank  Building 
8&n  Franclico,  866  Monadnock  Bldg. 


u'di  jaoo^  U^    ^a.ct)vo   at  fwo-jwi 
Philadelphia  Book  Co. 

17  S.  Ninth  Street  Philadelphia,   Pa. 


New  Orleans,  La..  Jan.  22.  1911. 

Sealed  propo.sals  will  be  received,  by  the 
Hoard  of  Commissioners  of  the  Port  of 
New  Orleans,  at  their  office.  Suite  200, 
New  Court  building,  until  Feb.  21,  1911.  at 
l;;;o  o'clock  p.  m..  for  the  fabrication  and 
erection  of  the  structural  steel  and  cast 
iron  for  the  Wm.  A.  Kernaghan  Shed. 

Deposit — One  thousand  dollars  (?1.000), 
cash  or  certified  check. 

Bond — In  full  amount  of  contract. 

Payment  —  Eighty  per  cent  (80%) 
monthly. 

Plans,  specifications,  proposal  forms, 
etc.,  prepared  by  J.  F.  Coleman  &  Co.. 
Engineers,  are  on  file  at  the  office  ot  the 
Engineer,  A.  C.  Bell,  Suite  200.  New  Court 
building.  New  Orleans,  La.,  by  whom  full 
sets  will  be  furnished  on  deposit  of  twen- 
ty-five ($25.00)  dollars,  the  said  deposit 
will  be  i-efunded  upon  the  safe  return  of 
said  set  in  good  order. 

THE  RIGHT  IS  RESERVED  TO  HE- 
.lECT  ANY  AND  ALL  BIDS. 

Hugh   MeCloskej',   President. 


RUBBERHIDE 

specified  as  the  standard  Leather  Soled  Rubber  Boot  by  the 

UNITED  STATES  GOVERNMENT. 

The  only  sewed  leather 
soled  Rubber  boot,  made 
in  a  factory  that  has 
never  made  a  second 
grade. 

Send  for  catalog 
and  prices. 

RUBBERHIDE  CO.,  boston ."massachuse'ttS 


Do  You  Need  HORSES  or  MULES? 

I  have  on  hand,  for  sale,  at  all  times  about  50  head  of 
horses  and  30  head  of  mules.  Mv  stock  farm  is  located  55 
miles  from  Chicago  on  the  C.  &  X.  W-  R.  R-,  (Freeport 
Div.)      If  vou  arc  interested,  write 

E.  E.  KEATING,  Huntley,  Illinois 


TURNER    MUSHROOM    SYSTEM 
TURNER   BEAM   SYSTEM 

Our  patents,  v^-hich  will  be  issued  shortly,  cover  broadly 
the  fiat  plate  and  column  construction. 

Btiilders  are  cautioned  against  using  infringing  types. 

C  A.  P.  TURNER,  Solte  sie  Phoenix  Bldg.,  Minneapolis,  Minn. 


February   i.    hji  i . 
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The  Amazing  Economic  Efficiency  of 
the  Express  Companies  Contrasted 
with  the  U.  S.  Post  Office,  as 
Deduced    from    the    First 
Annual     Report     on 
Express  Co.  Sta- 
tistics. 

In  ENGiNEERiNG-CoNTR.JiCTiNn.  Dec.  28,  1910. 
was  presented  an  analysis  of  the  cost  of  hand- 
ling the  mails  per  ton  and   per  ton  mile.     In 
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the  same  article  \vc  gave  an  estimate  of  the 
similar  cost  ol  cariying  express  matter,  show- 
ing a  remarkable  contrast  in  favor  of  the 
express  companies.  We  wore  altogether  too 
conservative  in  our  estimate  of  express  com- 
pany efficiency,  as  can  now  be  seen  by  the 
statistics  just  publishctl  by  the  Interstate  Com- 
merce Commission  in  their  First  .'\nnual  Re- 
port on  the  I^xprcss  Companies  of  the 
United  States.  This  is  really  a  remarkable 
doctinient.  and  we  predict  that  it  will  have 
a  profound  iiiihieiice  on  the  operations  of  the 
post  office. 

\ye  made  it  clear  in  our  Dec.  28  issue  that 
it  is  costing  the  Government  not  less  than 
two  and  probably  more  than  four  times  as 
much  per  ton  of  mail  as  it  is  costing  the 
express  companies.  This  was  an  estimate 
based  on  incomplete  express  company  data  and 
involving  an  assumption  as  to  the  weight  of 
the  average  express  package.  We  now  have 
before  ns  the  exact  average  weight  of  express 
packages  and  the  exact  cost  of  handling 
transportation,  etc.  The  truly  amazing  fact 
IS  disclosed  that  it  costs  the  express  com- 
panies only  $2S  per  ton  of  express  matter  a<: 
compared  with  the  $:^2.")  per  ton  that  it  costs 
the  Covernment  to  handle  and  transport  the 
mails!  In  short,  the  Government  performs  a 
service  roughly  comparable  with  the  service 
performed  by  express  coinpanies.  and  it  costs 
the  Government  more  than  eleven  times  per 
ton  what  it  costs  the  express  companies! 

.^nd   again : 

The  Government  pays  the  raikva-;  eotti- 
/^miies  $y^^.nn  per  ton  for  trati.tporting  the  maUx. 
'a'!ierea.<:  the  c.rprc.':s  companies  pay  the  same 
rai.ki'ays  less  than  $[^.oo  per  ton. 

First  we  purpose  repeating  our  analysis 
of  the  cost  of  handling  the  "mails,  as  given 
in  our  Dec.  2S  issue.  \\\-  showed  in'"  that 
issue  that  in  \WS  the  Post  Office  Departtnent 
handled  f;45.non  short  tons  of  mail  at  the 
following  cost   per   ton  : 

„  ..  Per  ton. 

Transpojtation      j  37 

Post    car   service    '....'.'.'..'..'.'         7 

Railway   mail    service    ..[..]]....[.       27 

Rural    deli\'er>-    ■. .'     53 

'l'nt;il    traiispoi'l.ation    expense    $174 

Clerks.    (  tc 131 

Other    expense    17 

Grniid    total     : J32"j 

Bear  clearly  in  mind  that  this  includes  no 
interest  on  the  enormous  sums  of  money  in- 
vested in  post  office  buildings  and  real  estate. 

The  Interstate  Commerce  Commision  report 
on  railways  for  the  year  inii.'^  shows  that  the 
railways  received  .$4S.517..'Jfi'!  for  carrying  the 
mails,  or  about  $75  per  ton. 

The  average  length  of  rail  haul  for  second- 
class   mail    was: 

Miles. 

Mngazini's      l.O.iO 

Newspapers     290 

Miscellaneous    periodicals    1.130 

Since  second  class  mail  amounied  to  39(i,- 
nOO  tons,  it  is  clear  that  the  average  haul  for 
all  mail  was  less  than  1.000  miles.  Hence  it 
cost  the  Government  fully  32''2  cts.  per  ton  of 
mail  per  mile  of  haul. 

Let  us  now  contrast  these  uni;  costs  witli 
those  of  all  the  express  comiianies  of  the 
I'nited    States. 

Dn  page  1*  of  the  Interstate  Commerce 
Commission  Report  on  Fxpress  Companies, 
for  the  fiscal  year  ending  June  .'!0,  IflOil,  we 
find  that  during  April.  .August  and  Deccm 
ber— three  typical  months— 2..320..^12, 192  lbs.  of 
express  matter  were  handled  liy  all  the  ex- 
press companies.  This  is  I.Kil.TOii  Inns,  .^t 
this  rate  for  3  months,  the  entire  12  months 
express  would  tot.d  I.li."iS.,s;iiO  tons.  However, 
we  find  that  the  receipts  for  carrying  this 
express  for  :!  nmnths  ( 2-">  per  cent  of  the 
year)  were  27  per  cent  of  the  total  receipts 
for  the  year.  Hence  it  is  somewdiat  more 
accurate  to  assume  t!i;tt  the  l.l()4,70O  tons 
were  27  per  cent  of  the  y<':ir's  business  than 
to  assume  tliat  they  were  2'i  pi'r  cent.  .'\c- 
cordingly  w-e  eslim;ile  that  .l.SIii.OOO  tons  of 
express  were  carried  during  ihe  entire  fiscal 
year.  Therefore  we  have  divided  each  of  the 
expres*;  eompr'.'iies'  operating  expense  items 
given  on  page  iil  of  the  report  by  •l.-'ilO.OOO, 
and  thus  derlucc  the  follow  ing  cost  per  ton  : 

Myron   C.    Clark    Publishing   Co.     All    Rights 


TAPl.i;    1,  -COST    OF    OPER.VTIXU    iOXPRESS 
COMPANIES. 
Maintenance: 

Per  ton. 

1.  Superintendence    5  0.01 

2.  Ruildings,   fixtures  and  grounds 0.03 

3.  Office    equipment    0.06 

4.  Car  repaiis  and  renewals 0.01 

T,.    Horses    0.12 

6.  Vehicle  repairs  and  renewals 0.19 

7.  Stable   equipment    0.05 

5.  Transportation  equipment    0.04 

Total    maintenance    $0.51 

Traffic  Expense. 
9.   Superintendence    $  0.07 

10.  ( iiuside    agencies    0.04 

11.  Other   expense    ; 0.04 

Total  traffic  expense   $  0. 15 

Transportation  ICxpense: 

12.  Superintendence    $  0.54 

13.  rifiicf.'   employes    3.15 

14.  Commissions     1.54 

15.  Wagon    employes    1.75 

10.  Office   supplies   and   expenses 0.33 

17.   Rent  of  local   offices    .■ 0.51 

IS.  .Stable    employes    • 0.25 

19.  .Stable  supplies  and  expenses 1.08 

20.  Train   employes   l.OS 

21.  Train  supplies  and  expenses 0.03 

22.  Transfer   employes  and  expense 0.52 

23.  Stationary  and   printing    0.27 

24.  Loss  and  damage   0.31 

25.  Injuries   to    persons    0.03 

26.  Operating  joint  facilities   0.04 

Total   transportation   expense $11.43 

General  Expense: 

27.  Salaries   and    expenses   of   general    offi- 

cers  $  0.20 

2S.  Salaries  and  expenses  of  clerks  and  at- 
tendants      0.56 

29.  General   office  supplies  and- expenses. . .  0.04 

30.  Law    expense    0.06 

31.  Insurance    0.03 

32.  Pensions    0.03 

33.  Stationary  and   printing    0.02 

34.  Other   expense    • 0.02 

Total  general   expense    $  0.96 

35.  Total   items  to  35 $13.05 

36.  Railway    transportation    pavments 14. S5 

37.  Taxes    ■ 0.21 

Urand  total.  Items  1  to  37 $28.11 

In  total  expenses  we  have : 

Maintenance    (Items  1   to  S) $     2,199,651 

Traffic  expense  (Items  9  to  llj 657.676 

Transportation    expense    (Items    12    to 

27)    49,273,031 

General  expense  (Items  2S  to  35) 4,142,697 

Total    $  56,273.055 

Raihvav    traiispnrtatioii    (Item   37) 64,032,127 

Taxes     906,520 

Grand   total   expense $121,211,702 

Operating    receipts     132,599.191 

Net    operating    income $  11.387.489 

During  the  three  months  when  the  weights 
of  express  packages  were  reported  it  was 
found  that  the  average  package  weighed  32.8 
lbs. — not  (luite  33  lbs.  The  average  revenue 
was  50%  cts.  per  package,  or  1.-54  cts.  per  Ih., 
or  53O.SO  per  ton.  The  report  unfortunately 
does  not  give  the  average  distance  that  the 
packages  were  transported,  but  we  can  de- 
duce this   roughly  as   follows : 

The  "base  rate"  from  New  York  to  Chicago 
is  $2.50  per  100  lbs.  Packages  weighing  ,33 
lbs.  are  carried  at  $1.25  per  100  lbs.,  when  the 
"base  rate"  is  .$2.50.  This  is  equivalent  to  3.8 
cts.  per  lb.  Hence  if  all  express  matter 
weighing  33  lbs.  per  package  were  carried  at 
this  same  rate  of  3.8  cts.  per  1,000  miles  (the 
distance  between  New  York  and  Chicago), 
the  avera.ge  char.ge  of  1.54  cts.  per  lb.  would 
indicate  a  haul  of  (1.51 -:- 3.8)  X  1000  =  405 
miles.  However,  express  rates  west  of  the 
Missouri  river  avera,ge  twice  as  great  as 
rates  east  of  that  river,  so  it  is  certain  that 
the  average  haul  must  be  less  than  400 
miles.  (")n  the  other  hand,  the  amount  of  ex- 
press matter  handled  west  of  the  Missouri 
river  must  be  a  relativelv  small  part  of  the 
total. 

No  precise  estimate  of  the  average  length 
of  haul  will  be  possible  until  the  Interstate 
Commerce  Commission  secures  as  accurate 
data  relating  to  tin'  haul  in  miles  as  it  has 
already  secured  relating  to  the  weight.  For 
our  present  purpose  it  is  a  matter  of  no  great 
moment  whether  the  average  haul  of  express 
packages  is  -100  miles  or  considerably  less.  It 
is  well  known  that  once  a  small  package  of 
any  kind  is  put  upon  a  train,  the  distance  that 
it  is  transported  does  not  greatly  affect  the 
cost  of  transportation.  Hence  the  cost  per 
ton  for  transporting  light  packages  by  rail 
is  a  much  truer  criterion  than  the  cost  per 
ton-mile. 
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Let  us  now  tabulate  the  foregoing  data  so 
as  to  show  the  cost  per  ton  of  mail  and  of 
express : 

TABLE  II. 
Relative  Cost  of  Transportation  by 

Mail  and  by  Express.  Per  Ton. 

Rail   Transportation:  Mail.       Exp. 

Payment  to  railways %  75.00    $14. SO 

Other  transportation  expense 12.00     

Post    oar    service 7.00     

Railway   mail   service 27.00     

Train  employees  and  supplies 1.11 

Total   rail    transportation $121.00  $15.96 

Collecting.  Delivering.  Etc.: 

Rural   delivery    $53.00  

Clerks,  carriers,  etc 134.00  

Otllce  employees   $  3.15 


Wagon    employees 

Stable   employees  .and   supplies 

Maintenance   and    Iratfic 

Commissions   

General   expense    

Taxes    

Other   e.xpensc    17.00 


1.75 
1.33 
0.6C 
1.54 
0.9C 
0.21 
3.55 


Total  collecting,  delivering,  etc.. $204. 00     $13.15 
Grand   total    325.00       28.11 

Thus  we  see  that  the  expenses  of  "'rail 
transportation"  for  mail  are  8  times  as  great 
as  for  express,  and  the  expenses  of  "collect- 
ing, delivering,  etc.,'  are  15  times  as  great  for 
mail  as  for  express.  The  total  expense  for 
mail  is  nearly  IIH  times  a?  great  per  ton  as 
for   express. 

Obviously  there  will  be  four  important  rea- 
sons given  by  the  Postal  Department  for  this 
astounding  difference  in  cost  per  ton  between 
the  mails  and  express :  First,  it  will  be  urged 
tliat  the  public  demands  a  much  more  prompt 
service  by  mail  than  by  express;  second,  that 
rural  delivery  entails  a  great  expense  that  is 
justified  only  on  broad  general  grounds  of 
public  policy  in  building  up  the  country ;  third, 
that  the  haul  for  mails  is  greater  than  for 
express;  and.  fourth,  that  the  mail  items 
average  smaller  than  the  express  items,  conse- 
quently requiring  more  expense  per  ton  in 
handling. 

It  is  not  our  present  purpose  to  discuss 
these  explanations,  for.  on  the  very  face  of 
these  unit  costs,  all  of  them  put  together 
fall  far  short  of  any  sufficient  explanation  of 
the  greatly  superior  efficiency  of  the  express 
companies. 

It  is  true  that  rural  delivery  alone  costs 
nearly  twice  as  much  per  ton  of  mail  as  the 
entire  cost  per  ton  of  express.  But  .this 
merely  serves  to  raise  the  question  as  to  the 
real  worth  of  rural  delivery  to  the  genera! 
public.  It  does  not  explain  away  the  extrava- 
gant administration  of  the  post  office,  but 
rather  confirms  it 

It  is  true  that  the  service  of  postal  "clerks, 
carriers,  etc.."  amounts  to  $134  per  ton  of 
mail,  which  is  alone  more  than  20  times  the 
combined  expense  of  "office  employes,  wagon 
employes,  stable  employes  and  supplies" 
per  ton  of  express,  or  nearly  -5  times  the  en- 
tire cost  of  express  per  ton  including  the  sum 
paid  to  railways  by  the  express  companies! 
No  possible  explanation  on  the  ground  of 
prompt  service  can  begin  to  justify  this  ele- 
ment of  postal   expense. 

It  is  true  that  the  mails  have  an  average 
haul  by  rail  greater  than  for  express  matter. 
Perhaps  the  haul  is  three  times  as  great.  Yet 
this  does  not  explain  away  the  fact  that  "rail 
transportation"  charges  aggregate  nearly  8 
times  as  much  per  ton  for  the  mails  as  for 
express. 

It  is  true  that  mail  nems  average  smaller 
than  express  items.  However,  it  must  be 
remembered  that  two-thirds  of  the  mail  ton- 
nage consists  of  second-class  matter — peri- 
odicals and  newspapers,  which  prabably  aver- 
age nearly  half  a  pound  each,  and  arc  ddir- 
cred  to  the  post  offices  by  the  publishers.  .\ny 
careful  investigation  of  the  added  cost  of 
handling  each  mail  item,  due  merely  to  its 
lighter  weight,  will  disclose  no  increase  in  cost 
sufficient  to  account  for  more  than  a  small 
fraction  of  the  higher  cost  per  ton  for  han- 
dling the  mails.  This  is  clearly  indicated  by 
the  fact  that  express  companies  themselves 
Iiandle  newspapers  and  magazines  in  compe- 
tition with  the  Government,  the  mail  rate  on 
such  matter  being  $20  per  ton.  Evidently. 
then,  the  express  companies  find  it  profitable 
to  undertalce  long  hauls  of  matter  that  is  the 
equivalent   of   second-class   mail   at  a   $20   per 


ton  price.  Why  they  can  do  so  appears 
clearly  from  the  data  in  Table  1 ;  for,  with  a 
total  average  cost  of  only  $28  per  ton,  the 
express  companies  can  obviously  afford  to 
handle  certain  goods  at  even  $20  per  ton,  once 
they  have  secured  sufficient  income  to  meet 
the  fixed  charges.  Yet  the  Postmaster  Gen- 
eral has  claimed  that  the  postal  department 
is  losing  8  cts.  per  lb.,  or  $1()0  per  ton,  on  all 
the  second-class  mail! 

There  has  been  much  talk  of  establishing 
parcels  posts,  and  it  has  even  been  suggested 
that  the  Government  shall  take  steps  to  pro- 
hibit express  companies  from  competing  with 
it  in  carrying  periodicals  and  otlier  small 
packages.  The  farce  of  Government  operation 
of  any  public  service  plant  is  much  clearer 
now  that  we  have  exact  express  company  data 
by  which  to  gage  the  economic  operation  of 
that  great  plant,  the  post  office. 

Incidentally,  the  statistics  of  operation  of 
the  express  companiese  serve  to  dispel  another 
popular  illusion,  namely,  the  belief  that  huge 
profits  are  wrung  from  the  people  by  the  ex- 
press companies.  Referrin.g  back  to  Table  I 
we  sec  that  the  net  operating  income  of  all 
the  express  companies  was  $11,837,489,  or 
less  llian  0  per  cent  of  the  gross  operating 
receipts.  But  from  this  $11,837,489  should  be 
deducted  $1,11.5,(180,  for  this  is  5  per  cent  of 
$22,313,575  which  is  the  investment  in  real 
estate,  buildings,  fixtures  and  equipment  used 
in  operating  the  express  companies,  and  the 
express  companies  are  at  least  entitled  to 
cIiarRc  5  per  cent  interest  on  this  plant  as  a 
plant  expense.  Otherwise  they  would  sell  the 
plant  and  pay  rent  for  its  use.  even  as  they 
now  pay  for  the  use  of  part  of  the  railwav 
plant.  Making  this  deduction,  the  true  net 
profit  of  the  express  companies  is  only  8  per 
cent  of  the  gross  income,  which  any  business 
man  iriust  concede  is  not  high.  We  have  pre- 
viously pointed  out  in  these  colunms  that  it 
is  fallacious  to  estimate  profits  as  a  percentage 
of  the  cost  of  the  plant  in  any  business.  We 
now  have  an  excellent  illustra'tion  on  a  large 
scale  of  the  absurdity  of  looking  upon  profits 
as  a  return  on  capital.  Profits  are,  funda- 
mentally, the  payment  that  brains  receive  for 
mann.cerial  ability  in  handling  a  business,  and 
should  always  be  rated  as  a  percentage  of 
the  gross  income  from  the  business. 

Finally  we  repeat  the  suggestion  made  in 
our  issue  of  Dec.  28: 

Take  the  post  office  out  of  politics  by  deli',' 
crinq  its  management  to  a  board  of  direction, 
consisting  of  men  selected  by  the  express 
companies  and  of  men  selected  by  the  Gor- 
ernmcnt.  Let  the  postal  and  express  business 
he  oferatcd  iointlx,  and  for  profit,  half  the 
profit  going  to  the  Government  and  half  to 
the  express  companies. 

This  is,  in  essence,  the  plan  that  is  working 
so  admirably  in  Chicago  for  joint  operation 
of  tlie  street  car  system  by  the  city  and  the 
traction  corporations.  The  same  plan  will  as- 
suredly affect  enormous  reductions  in  the  cost 
of  operating  both  the  post  office  and  the  ex- 
press companies.  It  will  insure  the  benefits  of 
private  incentive  to  reduce  costs,  and  at  the 
same   time   preserve   public   control. 

It  is  a  curious  fact  that  ever  since  the  Inter- 
state Commerce  Commission  was  created,  24 
years  ago.  its  attempts  to  secure  detailed  re- 
ports from  express  companies  have  been  vig- 
orously resisted  by  those  companies.  Now 
that  they  have  been  forced  to  report  their 
operating  costs  and  income,  it  develops  that 
the  statistics  are  such  as  to  justify  the  ex- 
istence of  the  express  companies  as  exceed- 
ingly economic  instruments  in  the  service  of 
the  public.  We  believe  that  precisely  the 
same  sort  of  justification  of  the  railway  com- 
panies will  come  when  the  Interstate  Com- 
merce Commission  is  provided  with  an  ap- 
propriation that  will  enable  it  to  appraise  tlie 
physical  property  of  all  the  railways.  From 
such  data  already  secured  by  various  states, 
it  is  reasonably  certain  that  after  allowing  5 
per  cent  on  the  cost  of  reproducing  the  phys- 
ical property  of  the  railways,  the  remaining 
net  profit  will  not  exceed  10  per  cent  of  the 
gross  annua!  incoirie.  and  it  may  even  be 
lower  than  tlie  modest  8  per  cent  profit 
earned  by  the  express  companies. 


Motor  Trucks   for   Contractors'   Haul- 
ing. 

The  possibilities  of  motor  trucks  for  con- 
tractors' hauling  have  been  noted  at  various 
times  in  this  journal  and  in  our  issue  of  Jan. 
18.  l!lll,  we  gave  a  brief  account  by  Mr. 
Charles  R.  Gow  of  his  successful  use  of  a  two- 
ton  motor  truck  for  hauling  constructitm  ma- 
terials some  seven  miles  for  the  Springfield, 
Mass.,  filter  plant.  In  discussing  this  experi- 
ment elsewhere  Mr,  Gow  says : 

In  long  hauls  I  should  say  that  undoubtedly 
the  automobile  truck  would  pay,  not  only  in 
lianling  sand  and  gravel  but  in  the  hauling  of 
any  material.  In  the  shorter  hauls,  I  have 
some  doubt  as  to  its  relative  efficiency.  The 
value  of  the  automobile  truck  lies  in  the  f&ct 
that  it  can  cover  long,  distances  in  a  short 
time,  and  we  found  that  particularly  advanta- 
geous in  this  case.  The  paper"  mentions  the  fact 
tliat  late  in  the  season  w^e  commenced  to  ex- 
perience difficulty  with  the  automobile  truck. 
The  grades  were  very  steep,  and  the  roadbed 
was  of  the  type  usually  found  in  country  dis- 
tricts where  no  attempt  has  been  made  at  sur- 
facing. At  this  season  of  the  year  the  ground 
froze  at  night  to  a  depth  of  2  or  3  ins.  or  more, 
and  remained  so  until  the  middle  of  the  fore- 
noon, when  it  started  to  thaw.  As  soon  as  the 
thawing  action  commenced,  a  film  of  mud 
formed  on  top  of  the  frost,  so  that  on  the 
grades  the  truck  was  practically  uncontrollable, 
and  it  became  so  dangerous,  and  there  were  so 
many  narrow  escapes  from  capsizing  the  truck, 
that  it  was  considered  advisable  to  withdraw  it. 
That  was  so  even  with  chains.  We  had  dif- 
hculty  on  some  of  the  steeper  grades  in  keeping 
the  truck  from  sliding  bodily.  Outside  of  that 
feature,  there  is  no  question  in  my  mind  that 
automobile  trucks  would  be  serviceable,  as  a 
general   thing,   for  all   long  hauls. 

So  far  but  little  use  has  been  made  by  con- 
tractors of  motor  trucks  for  hauling  and  this 
evidence  from  a  practical  contractor  is  of  de- 
cided interest.  Comparatively  speaking  motor 
trucks  have  of  course  been  little  used  in  haul- 
ing of  any  kind,  but  we  believe  that  both  en- 
gineers and  contractors  will  be  surprised  to 
learn  the  extent  to  which  they  are  used.  From 
figures  made  public  by  automobile  manufac- 
turers it  appears  that  there  are  now  in  use 
some  20,000  motor  trucks  and  delivery  wagons, 
and  of  this  number  about  50  per  cent  are 
motor  trucks  of  from  2  to  7  tons  capacity.  The 
report  givin.g  these  figures  says  further : 

There  are,  by  careful  count.  130  active  build- 
ers of  motor  trucks,  delivery  wagons  and  other 
forms  of  industrial  motor  vehicles  in  America, 
and  of  this  number  36  are  manufacturing  gaso- 
line trucks  of  from  3  tons  capacity  up,  10  build 
electric  trucks  of  1  ton  capacity  or  more  and 
the  rest  make  trucks  of  from   1   to  2%   tons. 

While  most  contractors  have  become  fa- 
miliar through  general  observation  with  the 
idea  that  the  automobile  delivery  wagon  for 
light  loads  is  assuming  an  important  place  in 
city  transportation,  it  will,  we  think,  be  news 
to  them  that  so  large  a  use  is  being  made  of 
motor  trucks  for  heavy  hauling.  As  further 
information  along  this  line  we  will  quote  again 
from  the  report  mentioned  above: 

Practically  all  builders  of  these  machines, 
whether  gasoline  or  electrically  driven,  build 
the  running  gear,  power  plant  and  driving 
mechanism  as  an  independent  operative  unit 
called  a  chasis.  Any  desired  style  of  body  for 
any  special  line  of  work  can  be  built  to  fit  this 
chassis  to  adapt  it  to  the  peculiar  needs  of  the 
liuyer.  By  this  method  a  single  model  of  chassis 
can  be  applied  to  a  most  varied  line  of  work, 
thereby  eliminating  the  cost  of  special  construc- 
tion except  in  body  work.  Many  forms  of 
bodies  have  been  designed  to  facilitate  the  rap- 
id loading  and  unloading,  with  the  object  of 
keeping  the  machine  actually  running  as  many 
hours  in  the  day  as  possible,  on  the  same  prin- 
ciple that  every  factory  manager  keeps  his  ma- 
chinery constantly  in  operation  to  increase  the 
earning  capacity  of  the  investment.  The  mar- 
ket affords  power  trucks  of  every  capacity, 
from  1  ton  to  10  tons,  with  speed  limits  of  from 
5  miles  to  15  miles  an  hour,  loaded.  There  is 
every    possible    choice    for   the   purchaser   in    the 
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matter  of  power,  type  of  engine  or  battery, 
form-  of  transmission  and  final  drive,  in  tire 
and  other  eqnipment  and  in  price. 

As  to  cost  of  operation,  which  is  the  im- 
portant feature  from  the  contractor's  view- 
point the  report  says : 

Very  cai-efully  compiled  figures  show  that  ten 
3-ton  gasoline  trucks,  all  covering  40  miles  a 
day  and  operating  300  days  a  year,  can  be 
maintained  and  operated  at  an  average  daily 
cost  per  machine  of  $9.75.  The  items  contrib- 
uting to  this  average  are  as  follows: 

Fixed  Charges  per  Year  on  One  Truck: 
Interest  at  6  per  cent  on  $3,000,  cost  price.. $    ISO 

Depreciation,   at  20   per  cent 600 

Insurance,   at   ^2   Per   cent 15 

Storage,    200   sq.    ft.    at   50   cts 100 

$    895 
Add   20   Jier  ccnl    for   iwo   sp;tie   machines..       171) 

J.1.074 
Dividing    by  31)0,    the   nunil.ier  of   working-  days 
in  tlie  year,  this  gives  $3.58  per  day. 

Running  Expenses  Per  Day  for  10  Trucks:  • 
Wages  of  111  drivers  at  $2.50  for  10  hours.  ..?25. 00 
"Wages  of  lepuii-  man.  helper  and  washer.  .      7.1)0 

Gasoline,  80  gals,  at  12  cts 9.60 

Lubricants,   at   1    ct.    per  mile 4.00 

Maintenance,  at  10  per  cent  a  year 10.00 

Superintendence    3. 20 

Incidentals — light,   heat,   tools,   waste,   etc. .     2.87 

$61.67 

Average  running  expense  per  truck 6.17 

Fixed  charges  per   truck  per  day 3.58 

Total   maintenance   and   operating   cost..$  9.75 

Calculated   in  the  same  way,   it   is  shown  that 

a  service  of  ten  5-ton  trucks  can  be  operated  at 


an  average  daily  cost  per  vehicle  of  $11.4!5.  Such 
figures  can  only  be  taken  .is  a  fair  guide  to  the 
probable  cost  of  an  installation.  They  are,  if 
anything,  rather  high,  in  the  light  of  results 
obtained  by  some  useis.  but  conditions  of  work, 
usage  and  care  vary  so  much  with  ditTerent 
installations  that  no  figures  can  be  made  to 
apply  to  all.  .\  most  carefully  compiled  esti- 
mate, based  on  known  costs,  for  an  installation 
of  44  electric  trucks  in  the  meat  packing  trade, 
made  by  the  leadiii.g  manufactiu-ers  of  such  ve- 
hicles, gave  the  following  as  the  average  daily 
total  cost  per  vehicle:  Five-ton  truck,  $10.35; 
:iV2-ton  truck,  $8.70;  2-tou.  $7.73;  2,500-lb.,  $7.07. 
This  estimate,  however,  was  based  on  the  as- 
sumption that  the  entire  transportation  equip- 
ment would  be  converted  front  hoi-ses  to  motor 
trucks,  with  the  resulting  greater  proportionate 
economy  of  maintenance  and  operation.  On  the 
complete  installation  il  was  shown  that  an  an- 
nual saving  of  $23.56!)  could  be  effected,  repre- 
senting a  17V2  per  cent  cut  in  transportation 
expense.  The  retjuired  additional  investment  of 
$88,579,  iifter  disposing  of  the  hoi'ses  and  wag- 
ons, could  be  refunded  in  3-'.i  years,  after  which 
period  the  annual  saving  would  amount  to  26  per 
cent. 

Naturally  we  may  e.xpect  these-figures  to  he 
liheral  toward  motor  truck  economy.  For  ex- 
ample, it  will  be  seldom  that  the  contractor  can 
base  his  fixed  charges  on  nearly  as  many  as 
300  working  days  a  year.  Take  the  case  of  a 
contractor  for  road  work,  whose  plant  will 
seldom  average  100  days  actually  worked  per 
year,   and    we   get   on    the   basis  of   the   fi.gures 


given  a  fixed  char.ue  of  over  $lii  per  da.v 
worked.  In  another  respect,  as  indicated  by 
the  statement  of  Mr.  Gow  quoted  above,  we 
fmd  a  decided  difference  between  ordinary 
contract  work  and  city  trucking  in  the  charac- 
ter of  the  roads  to  be  hauled  over.  It  is  not 
our  purpose  to  enter  into  details  in  these 
matters,  but  they  require  mention  in  consider- 
in.g  the  cost  figures  commonly  presented  for 
motor  truck  haulage.  As  an  example  of  the 
kind  of  cost  data  needed  we  may  mention 
those  given  by  an  engineer  in  another  column 
on  the  operation  of  an  ordinary  passenger 
auloniobilc  employed  for  pleasure  and  inspec- 
tion trips. 

In  conclusion,  while  it  is  absolutely  cert;iin 
lli;it  the  economy  of  motor  truck  haulage  for 
ciintractors  must  be  considered  on  a  largely 
different  basis  than  is  haulage  for  commercial 
houses  .such  as  the  packing  house  mentioned 
above,  there  is  a  wide  field,  \\c  believe,  for  the 
development  of  the  motor  truck  for  contract- 
ors' uses.  We  may  mention  also  that  an  ex- 
cellent opportunity  to  make  a  study  of  prac- 
tically all  the  types,  styles  and  sizes  of  motor 
trucks  and  delivery  wagons  that  are  in  the 
market  today  will  be  presented  to  contractors 
and  engineers  by  the  automobile  show  to  be 
held  in  Chicago  from  Jan.  28  to  Feb.  11.  under 
the  auspices  of  the  National  .-Vssociation  of 
automobile  manufacturers.  More  than  50  of 
the  leading  buildings  of  these  machines  will 
make  displays  of  their  products  during  the 
second  week  of  the  show,  when  from  l-"iO  tn 
'200  of  these  vehicles  will  be  on  exhibition. 


CONCRETE    AND     REINFORCED     CONCRETE    SECTION 


Results  of  Tensile  Tests  of  6x6xi8-in. 
Concrete  Prisms.-' 

The  series  of  tests  covered  three  grades  of 
concrete  designated   as   follows : 

Class  (a)  First  Class  Limestone  Concrete. — 
I'he  mixture  used  in  this  class  was  one  part 
Nazareth  cement,  two  parts  bank  sand,  and 
four  parts  lirnestone  from  Rock-cut,  south  of 
.Syracuse.  N.  Y..  crushed  tn  pass  rt  1%-in. 
ring. 

Class  (b)  First  Class  Sandstone  Concrete. — 
The  mixture  was  in  this  case  one  part  Naz- 
areth cement,  two  parts  bank  sand,  and  four 
parts  sandstone,  the  latter  being  field  cobbles 
of  several  varieties,  mostly  sandstone,  crushed 
on  the  work  so  as  to  pass  a  2%-in.  ring. 

Class  (c)  Second  Class  Sandstone  Concrete. 
— The  mixture  was  in  this  case  one  part  Naz- 
areth cement,  two  and  one-half-  parts  bank 
sand,  and  five  par'"  'andstone  similar  to  that 
used  for  concre-.c  ,  .  Class   (b). 

Tension  Tests. —  The  tension  tests  herein  re- 
ported are  believed  to  be  to  a  certain  extent 
unique.  The  method  of  testing  :is  well  as  the 
results  obtained  should  be  of  interest  since  we 
have  been  able  to  find  very  little  published 
information  upon  the  tensile  strength  of  con- 
crete in  general  and  none  as  to  methods  of 
testing  or  the  tensile  strength  shown  by  large 
concrete  specimens.  We  do  not  contend  that 
the  apparatus  herein  illustrated  :ind  described 
cannot  be  materially  improved  upon,  especially 
if  the  concrete  specimens  be  made  with  a  re- 
iluce<t  section  betw'een  the  ends  to  be  gripped, 
but  for  the  tests  of  the  particular  specimens 
dealt  w-ith  its  working  was  entirely  satisfac- 
tory. 

Attempted  tests  of  large  size  specimen  of 
concrete  in  direct  tension  have  shown  its  ten- 
dency to  crush  or  shear  off  in  the  jaws  which 
grip  it  bcfnre  actual  failure  in  tension  occurs; 
less  difficulty  would  be  encountered  as  noted 
above  were  the  specimen  cast  with  a  reduced 
section,  between  the  gripping  ends.  Consid- 
eration of  the  danger  of  failure  occurring  un- 
der complex  stresses  instead  of  direct  tensile 
stress  led  to  the  final  adoption  of  the  device 
described. 


Each  grip  consists  of  a  solid  cast  steel  en- 
velope having  the  form  of  a  hollow  truncated 
pyramid  of  square  section.  The  sides  of  this 
envelope  were  machined  inside  and  out  to  a 
slope  of  1  in  10,  the  smallest  interior  diameter 
being  7  ins.,  the  largest  8  ins.,  and  the  length 
of  the  envelope  5  ins.  Wedges  were  made  of 
hard  maple  and,  in  order  to  permit  them  to 
slide  with  little  friction  upon  the  envelope, 
they  were  shod  on  the  outside  and  ends  with 
steel,  machined  smooth.  The  use  of  four 
wedges  permitted  the  specimen  to  be  gripped 
alike  on  all  four  sides;  %-in.  steel  bolts 
placed  at  the  corners  connect  the  envelope  to 
a  cross-shaped  bearing-plate  of  cast  steel 
which  transmitted  the  stress  to  a  1%-in.  steel 
bar  which  was  in  turn  gripped  by  the  jaws  of 
the  testing  machine.  The  connection  of  this 
steel  bar  to  the  bearing-plate  was  a  spherical 
bearing  so  that  there  was  no  possibility  of 
the  stress  being  applied  in  any  manner  except 
along  the  central  axis  of  the  apparatus  and  • 
specimen.  Care  was  taken  in  every  case  to 
drive  wedges  in  to  an  equal  degree  of  pres- 
sure before  applying  the  load. 

The    results    attained    bv    this    device    were 


very  satisfactory  in  every  way,  it  will  be  seen 
that  the  majority  of  the  specimen  broke  well 
away  from  the  grips  at  some  point  within  the 
?>  to  4-in.  space  between  the  grips.  In  no 
case,  even  when  failure  occurred  close  to  the 
grips,  was  there  the  least  indication  of  any 
crushing  between  the  w-edge  grips.  The  break 
was  always  perfectly  clean,  there  being  abso- 
lutely no  loose  particles,  and  the  fracture  was 
usually  in  a  plane  practically  at  right  angles 
to  the  direction  of  application  of  the  load. 

In  many  instances,  in  the  tests  of  the  sand- 
stone concrete,  stones  were  split  in  two  in  the 
plane  of  the  fracture  instead  of  breaking  the 
bond  with  the  mortar,  this  was  particularly 
true  in  the  case  of  the  red  sandstones  previous- 
ly mentioned. 

The  results  of  the  tests  bring  out  some  very 
interesting  points  concerning  the  tensile  prop- 
erties of  concrete,  and  the  close  degree  of 
uniformity  in  the  strength  shown  by  the  dif- 
ferent specimens  of  one  lot  .give  a  good  indica- 
tion of  the  reliability  of  the  method  of  testing 
used.    (See  Table  I  for  test  data.) 

The  first-class  limestone  concrete  in  six 
tests  shows  an  :ivera.ge  tensile  strength  of  278 


T.\BLK  IV.— TKXSII-E  STRENGTH  OP  0"x6"xlS'-    PRISMS, 


•Extract    from    a    paper    by    Prof.    A.    P.    Mills 
in  the  '-Cornell  Civil  Engineer,"  January.  1911. 


Mark. 
16  la) 
16  (b) 
16  (e) 

t,jn:ility   and    Mi.\ 
1st   class  limestone 

.\ge 
da  vs. 
.  .      2110 

Ult. 

load 

(lbs.) 

10.000 

11.100 

9.100 

11,000 

9.500 

9.250 

9.990 

1.350 

4.1  or* 

3,800 
4.083 
5.350 
5.100 
■1.801) 
5,083 
5,7011 
4,100 
3,500 
6,450 
4.650 
5,000 
4,900 
0,400 
5,700 
4,60il 
5,500 
5,400 
5,8011 
5,567 

Unit. 

stress  lbs 

sq.  in. 

278 

308 

■'(17 

253 

16  (d) 
16  (e) 
16  (f) 
Ave. 

207 

300 

207 

264 

207 

257 

27S 

20  (a) 
20  (b) 
20  (c) 
\ve 

2nd  class  sandstimc    .  ,  . 
1    :  2U   :  5  mix 

,      2114 
2115 
■'1)5 

121 
114 
106 

114 

0  (a) 
9   (b) 

Isl  class  sandsione 

1  S5 
1  85 

149 
142 

.  .       1 85 

133 

141 

10  (g) 
10  (h) 
10  (i) 
10  (m) 
10  (n) 
10  (0  ) 

2iid  class  siiiulslone.  .  .  . 
1    :  2ii    :   5  mix 

.  .      213 
..      213 

..       213 

15S 

114 

97 

..       -'14 

179 

.  .       214 
.  .      214 

129 
139 
136 

23   (a) 
23  (hi 
23   (c) 
2.-:  (dl 
-'3    (t-l 

Isl   class  saiiilsloni- 

1:2:1   mix    

202 

2)12 

.  .      202 

178 
15S 
12S 

.  .       20- 

153 

.  .       202 

150 

23    ( f  ) 
Ave.    .  . 

2li2 

161 

155 

Uomarks, 

liruku  evfii  with  lower  giip. 
Broke  even  with  lower  grip. 
Broke  even  with  lower  grip. 
Broke  even  witii  npper  srip. 
Broke  1"  above  lower  grip. 
Broke  squarely  in  middli'. 

Kroko   even   with   lower  grip. 
Broke  2"  above  lower  grip. 
Broke  1"  below  upper  grip. 

Broke  1"  below  upper  grip. 
Broke  ^"  above  lower  grip. 
Broke  1"  below  upper  grip. 

Bri)ke  1"  below  upper  grip. 
Broke  even  with  upper  grip. 
Broke  I/2"  below  upper  grip. 
Bn>ke  1^/2"  above  lower  grip. 
Broke  U"  below  upper  grip. 
Broke   |4"  below  ni)per  grip. 

Broke  even  witli   npper  grip. 
Broke  1"  belnw  upper  grip. 
Broke  1"  above  middle  ol'  test  piece. 
Broke   i^"  below  upper  grip. 
Broke  Vz"  above  lower  grip. 
Broke  1"  below  upper  grip. 
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lbs.  per  sq.  in.,  the  highest  being  308  lbs.  per 
sq.  in.,  and  the  lowest  253  lbs.  per  sq.  in. 

The  first  class  sandstone  concrete  in  nine 
tests  shows  an  average  tensile  strength  of  loO 
lbs.  per  sq.  in.,  the  highest  being  178  lbs.  per 
sq.  in.,  and  the  lowest  128  lbs.  per  sq.  in. 

The  second  class  sandstone  concrete  in  nine 
tests  shows  an  average  tensile  strength  of  129 
lbs.  per  sq.  in.,  the  highest  being  179  lbs.  per 
sq.  in.,  and  the  lowest  being  97  lbs.  per  sq.  in. 

By  a  comparison  of  the  tensile  tests  with 
compressive  tests*  it  appears  that  the  tensile 
strength  is  in  the  neighborhood  of  10  per  cent 
of  the  compressive  strength,  being  11.1  per  cent 
for  the  first  class  (1:2:4)  limestone  concrete, 
9.3  per  cent  for  first  class  (1:2:4)  sandstone 
concrete,  and  8.8  per  cent  for  second  class 
(1:2%  :5)   sandstone  concrete. 

Comparing  the  sandstone  concrete  with  the 
limestone  concrete  it  is  seen  that  while  the 
first  class  sandstone  concrete  has  64.6  per  cent 
of  the  strength  of  the  limestone  concrete  of 
the  same  mix  in  compression,  it  ha?  only  .54 
per  cent  of  the  strength  of  the  limestone  con- 


which  will  not  fall  below  4  ft. ;  this  depth  is 
about  the  minimum  for  operating  derrick- 
boats,  sand  and  gravel  flats,  and  other  lloat- 
ing  plant  commonly  used  in  the  construction 
of  large  works  of  river  and  harbor  improve- 
ment. The  "mixer"  is  obviously  designed 
with  the  idea  of  being  supplied  with  sand  and 
gravel  from  barges  which  are  moored  along- 
side during  the  operation  of  the  plant,  these 
materials  being  hoisted  by  clam-shell  bucket 
into  the  storage  bins  located  over  the  charg- 
ing hoppers.  The  mixed  concrete  is  usually 
removed  by  a  derrick  set  up  between  the  forms 
and  the  floating  mixer,  or  else  by  a  derrick- 
boat  moored  within  reach  of  both  forms  and 
mixer.  The  cofferdam  must  be  laid  out  with 
this  object  in  view.  The  plant  is  designed  to 
operate  with  a  minimum  of  labor  and  fuel; 
and  experience  has  shown  that  it  will  con- 
tinuously supply  over  twenty  1V4  cu.  yd. 
batches  of  wcII-mixed  concrete  per  hour  for 
three  shifts  of  S  hours  each  daily.  The  plant 
used  on  the  Monongahcla  River  never  broke 
down  during  a  year  and  a  half  of  heavy  duty. 


line  for  speed,  and  the  8%xl0-in.  engine  is 
none  too  large.  The  patent  swinging  device 
geared  to  the  main  engine  can  never  take  the. 
place  of  a  separate  steam  swinging  engine. 
The  mast  of  the  derrick  should  be  mounted 
with  a  forward  tilt.  This  arrangcuieiit  greatly 
facilitates  the  swinger  in  bringing  inboard  a 
heavily  loaded  clam-.shell  which  necessarily 
gives  the  barge  an  appreciable  list  when  first 
hoisted  from  the  flats  alongside.  The  load 
and  closing  lines  of  the  bucket  should  be 
rigged  about  as  shown  in  the  illustration,  as 
this  puts  the  least  strain  on  mast  and  stiff  legs. 
Experience  proves  that  it  pays  to  buy  the  best 
extra  pliable  plough-steel  rope  for  rapid  oper- 
ation over  small  sheaves,  and  the  eight-strand 
type  of  19  wires  each  is  the  best. 

The  sand  and  gravel  storage  bins  are  so 
built  as  to  allow  the  clam-shell  operator  to  see 
into  them  from  his  post  at  the  lever  stand, 
and  he  is  thereby  enabled  to  dump  his  load 
without  mixing  or  waste.  The  bins  have  a 
combined  .storage  capacity  of  about  60  cu. 
yds.    (gravel,   40,   and   sand.   20).   sufficient   to 


Fig.  1 — General   Plan  of  Floating  Concrete     Mixing   and    Handling    Plant. 


Crete  in  tension.  The  second  class  sandstone 
concrete  has  58.8  per  cent  of  the  strength  of 
the  first  class  limestone  concrete  in  compres- 
sion, but  only  46.4  per  cent  of  the  strength  of 
the  limestone  concrete  in  tension. 


Design  and  Equipment  of  a   Floating 
Concrete  Plant  With  Costs.f 

The  type  of  concrete  plant  described  in  this 
sketch  is  substantially  the  same  as  one  which 
was  recently  operated  very  successfully  in 
connection  with  the  hired-labor  work  at  new 
Lock  and  Dam  No.  .5.  Monongahela  River,  at 
Brownsville,  Pa.  Experience  gained  on  that 
work  has  indicated  several  improvements,  all 
of  which  are  incorporated  in  the  new  design. 
A  plant  of  this  type  necessarily  has  limitations 
to  its  proper  field  of  use,  the  imperative  re- 
quirement being  a  depth  of  water  for  flotation 

•D.Tta   omitted. — Kditors. 

tA  p.Tper  liy  Lieut.  L.  M.  Adams,  Corps  of 
Kngincii-.s.  T_'.  S.  A.,  in  "Professional  Memoirs" 
foi-  .January-March,  IfU. 


Such  a  satisfactory  performance  speaks  well 
for  the  Ransome  mixer  installed. 

The  equipment  will  include  a  first-class  stiff- 
leg  derrick  with  55-ft.  boom,  three-drum  hoist, 
and  separate  steam  swinger  mounted  as  far 
toward  one  end  of  the  barge  as  space  will 
permit.  A  duplicate  set  of  upright  boilers 
of  .30-hp.  each  will  furnish  steam  for  the  op- 
eration of  the  entire  plant,  one  fireman  only 
being  required.  In  case  of  repairs  to  one  boil- 
er the  other  can  be  worked  at  overload  tem- 
porarily. The  coal  bins  are  located  at  the 
extreme  end  of  the  barge  to  partially  counter- 
act the  weight  of  the  heavy  cement  storage 
shed  and  to  be  convenient  to  the  fire  doors. 
Coaling  is  ordinarily  to  be  done  from  a  coal 
flat  with  a  second  derrick,  and  requires  only 
a  few  clam-shell  bucketsful  to  fill  the  bins. 

The  importance  of  installing  the  best  ma- 
chinery throughout  can  not  be  overempha- 
sized, and  I  would  recommend  a  Lidgerwood 
or  Mundy  Sl-ixlO-in.  tandem  three-drum  hoist- 
ing engine,  with  separate  steam  swinger.  The 
clam-shell    should    be    operated    on    a    single 


allow  the  mixer  to  continue  operating  for  over 
••m  hour  in  case  of  minor  repairs  to  the  hoist 
or  derrick.  The  bins  are  designed  so  that 
all  their  contents  will  flow  by  gravity  to  the 
charging  hoppers  just  below.  The  gravel  hop- 
per is  filled  by  throwing  a  lever,  which  opens 
a  horizontal  door  below  the  gravel  bin ;  when 
full,  this  bin  holds  exactly  the  proper  charge 
of  gravel  for  one  1%  cu.  yd.  batch  of  con- 
crete. Similarly,  a  second  lever  fills  the  sand 
hopper  with  the  proper  charge  of  sand.  No 
time  is  thus  lost  in  any  rovtgh  attempts  at 
measuring,  and  the  scheme  insures  uniform 
mixtures.  Water  is  admitted  to  the  mixer 
proper  in  the  usual  manner,  but  the  drip  from 
the  sand  and  gravel  bins  above  makes  the 
quantity  of  water  to  be  added  to  each  batch 
quite    small. 

The  following  capacities  of  sand  and  gravel 
hoppers  are  about  correct  for  1%  '  cu,  yd. 
batches  of  1  :  3  :  6  concrete: 

Capacity  of  gravel  hopper.  35  cu.  ft. ;  capacity 
of  sand  hopper  17  cu.  ft. ;  six  sacks  of  cement, 
05  lbs.  each. 
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Care  must  be  exercised  to  see  that  the  grav- 
el used  does  not  contain  an  excess  of  sand 
when  delivered,  as  such  excess  does  not  in- 
crease the  volume  of  gravel  and  necessi- 
tates a  reduction  of  the  capacity  of  the  sand 
hopper.  This  may  be  conveniently  done  by 
nailing  a  wooden  block  of  the  proper  volume 
within  the  hopper  and  removing  it  when  grav- 
el, free  from  sand,  is   furnished. 

The  sand  and  gravel  for  Lock  No.  5, 
Monongahela  River,  was  purchased  under 
specifications  calling  for  a  price  per  bushel, 
and  defining  a  bushel  as  1.27  cu.  ft.  These 
specifications  proved  most  satisfactory  to  the 
Government,  but  less  so  to  the  sand  and  grav- 
el contractors,  because  the'  excess  of  sand  in 
the  gravel  was  often  considerable  and  only 
evident  from  the  increased  displacement  of 
the  fiats.  The  actual  cubic  contents  of  each 
flat  was  obtained  in  cubic  feet,  and  this  quan- 
tity divided  by  1.27  was  the  basis  of  payment. 
The  result  was  that  the  contractor  furnished 
about  a  third  of  the  sand  used  on  the  work 
without  receiving  payment  therefor. 

Cement  is  supplied  to  the  charging  hopper 
by  means  of  a  small  car  running  on  double 
tracks  which  form  an  incline  from  the  cement 
shed   to  the  hopper.     The  shed  shown  has  a 


levels,  the  higher  one  serving  to  raise  the  main 
hoisting  engine  so  that  the  clam-shell  operator 
gets  a  clear  view  over  the  gunwales  and  into 
the  inclined  tops  of  the  sand  and  gravel  bins. 

Below  the  spout  of  the  mixer  is  a  concrete 
liopper  with  sufficient  capacity  to  hold  IVs 
cu.  yds.  of  concrete.  The  nl)ji-ct  of  this  hop- 
per IS  to  receive  a  mixed  I)atch  and  allow  the 
mixer  to  continue  operating  and  avoid  the  de- 
lay of  waiting  for  the  concrete  bucket  to  re- 
ceive each  batch  direct.  Such  an  arr;mgcment 
also  allows  the  use  of  a  3-cu.  yd.  bucket. 
Placed  beneath  the  concrete  hopper,  such  a 
Imeket  receives  the  IV2  cu.  yd.  batch  already 
in  the  hopper,  and  as  the  door  of  the  hopper 
opens,  the  mixer  spout  is  also  lowered,  allow- 
ing both  batches  to  run  into  the  double-batch 
bucket  simultaneously. 

It  would  be  possible  to  design  this  plant 
with  a  view  to  using  a  "contiiuious  mixer"  of 
the  Foote  type.  Such  a  mixer  would  not  re- 
quire the  measuring  of  the  sand  and  gravel  in 
charging  hoppers,  and  would  permit  the  heavy 
sand  and  gravel  bins  to  be  lowered  and  en- 
larged if  considered  desirable.  Most  of  the 
concrete  specifications  issued  by  the  Depart- 
ment at  present  call  for  the  concrete  to  be 
mixed  in  a  machine  of  the  "iKitch  type,"  which, 
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Fig.  2 — Bottom    Discharge   Dump   Bucket    for   Concrete. 


capacity  of  1,0(10  bbls..  whicli  is  sufficient  for 
the  average  run.  While  setting  up  new  forms, 
the  mixer  is  moved  to  the  proper  point  and  the 
shed  is  loaded  with  cement  in  bags.  Where 
local  conditions  permit,  a  most  satisfactory 
method  of  loading  cement  consists  in  a  wood- 
en chute  built  down  a  steep  bank  with  a  rail- 
road siding  at  the  top  of  the  chute.  The  cars 
are  side-tracked  at  the  chute  and  the  bags  are 
thrown  into  it,  descending  by  gravity  into 
the  shed  on  the  mixer.  This  arrangement  sup- 
poses the  cement  to  have  been  tested  at  the 
manufacturer's  and  already  accepted  when  it 
arrives.  The  small  cement  car  is  open  at 
the  top  and  front  and  is  large  enough  to  hold 
the  contents  of  six  bags  of  cement.  It  is 
hauled  to  the  top  of  the  incline  by  a  cord 
passing  around  two  pulleys  near  the  mouth  of 
the  charging  hopper  and  attached  to  a  drum 
driven  by  a  small  reversible  steam  engine. 
When  the  car  reaches  the  top  of  the  incline 
the  front  w-heels  drop  between  the  outer  rails, 
up-ending  the  car,  the  small  hoisting  engine 
is  automatically  stopped  and  reversed,  lowering 
the  empty  car  down  the  incline  to  be  reloaded. 
It  is  imperative  to  keep  the  cement  shed  and 
bins  as  low  down  as  possible  for  favorable 
effect  on  the_  center  of  gravity  of  the  whole 
barge;  for  this  reason  the  deck  is  built  in  two 


to  be  consistent,  would  l).ir  the  insiall.ition  of 
a   "continuous   mixer." 

It  is  not  practicable  to  mount  a  second  der- 
rick on  the  mixer  barge  to  deliver  the  concrete 
to  the  forms,  because  the  listing  of  the  barge 
from  the  clam-shell  loader  would  make  it 
very  difficult  to  handle  the  concrete  bucket 
at  the  forms.  If  the  bags  of  cement  are  to 
be  delivered  from  a  cableway,  it  would  be  de- 
sirable to  have  part  of  the  shed  roof  re- 
movable so  that  the  skip  could  be  lowered  <!i- 
rectly  into  the  shed. 

To  increase  the  usefulness  of  such  a  plant, 
a  standard  Westinghousc  railway  air-compres- 
sing outfit  can  be  installed  near  the  housing 
for  the  boilers.  Tlie  compressed  air  will  be 
of  use  in  operating  pneumatic  boring  ma- 
chines, which  are  a  great  convenience  on 
heavy  timber  work. 

The  most  satisfactory  coiicretc  bucket  ever 
used  on  the  Monongahela  River  work  is 
shown  by  Fi.g  "2.  Its  most  marked  advantages 
are  that  it  is  narrow  cnongli  to  be  used  with 
almost  any  kiiul  of  heavy  concrete  forming. 
It  can  be  partially  dumped  .at  one  end  of  the 
form,  then  moved  to  the  other  end  and  emp- 
tied. It  does  not  "kick"  or  recoil  in  the  least, 
thereby  saving  much  damage  to  forms  and 
preventing    accidents    tn    tin-    laborers    in    the 


forms.  It  is  very  strong  and  durable  and 
never  fails  to  open  or  close  instantly,  on  sig- 
nal to  the  engineman.  Its  only  disadvantage 
is  that  it  requires  two  lines  for  operation,  one 
for  opening  and  closing,  and  a  load  line.  Any 
lirst-class  machine  shop  will  make  one  for 
$17.5,   or   less. 

The  following  men  would  be  necessary  to 
operate  the  whole  concrete  mixing  plant. 

I'er  day. 

1   el.Tm-slii'll  operator   $3.00 

1   mixer-engine  man    :i.00 

1    fireman    2.40 

1   ."JliillPtJ  laborer  at  charging  hoppers 2.40 

1  laborer  in  cement  shed l.SO 

2  I.-^ihoiers  under  concrete  liopper.  each 1.80 

Total   labor    .{16.20 

The  amount  of  soft  coal  needed  for  firing 
boilers  to  furnish  an  average  of  40  hp.,  would 
be  two-thirds  of  a  ton  for  each  shift  of  eight 
hours. 

The  first  cost  of  such  a  plant  would  be  ap- 
proximately  as   follows: 

Hull  of  barge   J  4,000 

Coal,  .sand  and  gravel  bin.s 600 

Boiler  house  and  cement  shed 300 

Derrick,   complete,  with   Ihree-drum   hoist 

and    two    boilers    3,300 

IMi-yd.  clam-shell  bucket  600 

Mixer,    complete    1,300 

Cement  ear  and  hoist 400 

Total    $10,500 


Permeability  of  Concrete.  —  Studies 
have  been  made  by  the  Board  of 
Water  Supply  of  New  York  city  of  the  effects 
of  various  fine  materials  incorporated  in  the' 
matrix  of  concrete  in  reducing  permeability, 
including  clays,  hydrated  lime  and  puzzolan 
and  sand  cements;  these  two  cements  being 
more  finely  ground  than  Portland  cement.  The 
conclusion  reached  was  that  concrete,  prac- 
tically impervious  under  200-ft.  head,  can  be 
produced  with  any  of  these  materials,  but 
that  equally  good  results  can  be  secured  at  no 
greater  cost  by  using  sufficient  Portland  ce- 
ment, the  latter  method  having  the  advantage 
of  securing  concrete  of  increased  strength, 
while  the  other  materials  usually  reduce 
strength. 


Cost  of  Engineering. — An  investiga- 
tion of  the  engineering  expenditures 
on  the  Catskill  Acqueduct  work  of  the 
New  York  Board  of  Water  Supply  up  to  Dec. 
.31,  1909,  showed  that  Headquarters'  expense 
for  preliminary  work  amounted  to  1.2  per 
cent  and  the  expense  in  the  field  departments 
amounted  to  1.4  per  cent  of  the  value  of  work 
put  under  construction,  advertised  and  ready 
to  advertise ;  also,  that  the  total  cost  of  en- 
gineering for  construction  work  was  8.6  per 
cent  of  the  amount  earned  to  date  under  con- 
tracts and  agreements,  the  percentage  being 
high  for  construction  because  of  the  relatively 
large  amoimt  of  engineering  at  the  beginning. 
Salaries,  rents,  equipment  and  all  other  ex- 
penses are  included. 


.An  exhibit  at  the  Chicago  automobile  show 
will  be  a  10-ton  truck  with  an  18-ft.  platform 
— one  of  the  largest  motor  trucks  that  is  built 
as  a  regular  model.  Ten  of  these  trucks, 
fitted  with  steel  bodies  and  side  chutes,  are  in 
regular  service  by  Burns.  Bros,  in  New  York 
City  for  delivering  coal  to  hotels,  factories, 
.ipartmcnt  houses  and  other  large  consumers. 
The  fleet  of  trucks  has  an  a.ggregate  capacity 
of  1,000  tons  a  day,  each  truck  carrying  10 
tons  at  a  load  and  making  ten  trips.  They  are 
loaded  from  overhead  pockets  and  spill  their 
loads  through  the  side  chutes  into  coal  holes 
in  the  sidewalks  by  gravity,  practically  no 
shoveling  being  necessarv. 


Lathing  and  Plastering. — The  following 
data  arc  published  by  A.  Dixon: 

j\pplying  metal  lath  on  wooden  studs  :  An 
expert  on  straight  work  will  put  on  12.5  to  17.0 
sq.  yds.  per  hour.  On  crooked  or  complicated 
work  the  same  man  will  put  on  5  to  7  sq.  yds. 
per  hour. 

.Applying  metal  lath  on  steel  studding:  One 
man  will  put  on  from  5  to  9  sq.  yds.  per  hour. 

Plastering  on  metal  lath  :  First  coat,  from 
9  to  14  sq.  yds.  per  hour;  second  or  scratch 
coat,  (i  to  9  sq.  yds.  per  hour;  finishing  coat, 
11  to  14  sq.  yds.  per  hour. 
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Digging  Ditches  With  Dynamite. 

BV    ARTHIR   E.    MORGAN.* 

Ill  the  lowlands  of  southeast  Missouri,  a 
considerable  amount  of  excavation  for  drain- 
age ditches  is  now  being  made  witli  dynamite, 
a  method  of  construction  discovered  by  acci- 
dent in  1909.  In  blowing  large  stumps  ore- 
par;itory  to  digging  drainage  ditches,  it  was 
noticed  that  where  several  stumps  close  to- 
gether in  a  line  were  blown  out,  a  depression 
remained  which  had  approximately  the  dimen- 
sions of  the  required  ditch.  Acting  on  the  sug- 
gestion thus  offered,  efforts  were  made  to  blow 
out  a  channel  by  placing  a  single  charge  at  a 
time,  with  results  which  were  not  satisfactory. 
Next  charges  were  placed  in  the  ground  2  ft. 
apart  for  a  distance  of  100  or  200  ft.,  and  an 
effort  was  made  to  discharge  them  at  about  the 
same  time  by  means  of  fuses.  As  the  explo- 
sion of  all  charges  was  practically  instantane- 
ous, it  was  apparent  that  all  but  the  first  had 
been  discharged  by  concussion. 

The  expermienters  continued  setting  charges 
2  or  3  ft.  apart  for  distances  up  to  a  quartet-  of 
a  mile,  and  found  in  all  cases  that  it  was 
necessary  to  set  a  fuse  to  only  one  of  the 
charges,  in  order  for  the  whole  to  be  exploded. 
Up  to  the  present  this  method  is  in  use  onlv 
for  the  construction  of  small  ditches  3  or  4  ft. 
deep  and  6  to  12  ft.  wide.  The  dirt  removed 
by  the  dynamite  is  thrown  onto  either  side  for 
100  ft.  or  more,  and  does  not  lie  more  than  6 
ins.  or  1  ft.  deep  along  the  margins  of  the 
ditch.  The  charges  are  set  by  making  a  hole 
of  the  iiecessarv  depth  with  a  bar,  and  then 
pushing  the  dynamite  into  the  hole  with  a 
wooden  stick,  tamping  dirt  on  top.  nl  order 
to  secure  a  uniform  cross  section  it  is  found 
necessary  to  place  the  charges  at  equal  dis- 
tances apart,  and  at  such  a  depth  that  they  will 
be  on  the  proposed  bottom  line  of  the  ditch, 
and  that  the  charges  should  be  appro.xim.itely 
equal  in  size. 

The  best  of  the  channels  constructed  in  this 
manner  are  as  nearly  uniform  in  cross  section 
as  they  could  be  made  by  using  teams  and 
scrapers. 

One  of  the  ditches  examined,  which  had 
been  constructed  about  a  year,  was  6  ft.  wide 
on  the  bottom,  12  ft.  wide  on  top  3%  ft.  deep, 
and  in  good  order.  In  digging  it  two  %-lb. 
sticks  of  50  per  cent  dynamite  were  placed  3  ft. 
apart  in  the  ground  and  betw-een  3  and  4  ft. 
deep.  Two  men  will  construct  a  quarter  of  a 
mile  of  ditch  in  a  day. 

At  a  cost  of  15  cts.  per  poimd  for  dynamite, 
and  $20  per  mile  for  placing  the  charges,  the 
ditch  in  the  condition  in  which  it  was  exam- 
ined, after  a  year  of  depreciation,  had  cost 
about  5  cts.  per  cubic  yard.  The  ditch  had 
been  constructed  through  the  woods  without 
cutting  down  any  of  the  trees,  and  in  some  in- 
stances the  fallen  trunks  were  lying  across  the 
channel. 

This  method  of  construction  is  coming, into 
general  use  in  excavating  lateral  ditches  in  the 
wet  muck  soils  of  southeast  Missouri.  Its  ad- 
vantages lie  in  its  usefulness  for  digging 
ditches  too  small  for  a  dredge,  and  through 
ground  too  wet  for  economical  work  by  hand 
or  with  teams  and  scrapers.  Whether  larger 
channels  can  be  constructed  by  using  larger 
charges  of  dynamite,  placed  at  greater  depth-, 
remains  to  be  seen,  Sandy  soils  are  not  han- 
dled as  readily  as  clay  or  muck,  and  where 
ditches  have  been  blown  out  in  sand,  the  cost 
per  yard  has  been  several  times  as  great. 
Neither  does  the  method  work  well  in  dry  soil. 
The  use  of  60  per  cent  dynamite  has  in  some 
cases  given  better  results  than  50  per  cent.  If 
the  success  achieved  by  this  method  of  exca- 
vation is  repeated  in  other  parts  of  the  coun- 
try, it  will  appear  that  we  have  added  to  our 
construction  methods  another  means  of  earth 
excavation,  applicable  to  wet  muck  and  clay 
soils,  under  conditions  where  none  of  our 
former  methods  of  excavation  were  economical 
for  the  construction  of  small  channels.     The 

*Morg:an  Rngiiiet-i-ing  Co..  of  Memphis. 


accompanying     view     shows    the    earth    being 
blown  out  as  the  charge  is  fired. 


Some  Progress  Data  in    Driving    the 
Loetschberg  Tunnel. 

BY    liUGENE   LAUCHLI,* 

The  following  data  may  be  of  interest  to 
readers  of  Engineering-Contracting,  owing 
to  the  fact  that,  on  about  50  per  cent  of  the 
work  hereafter  described,  American  machin- 
ery and  appcrtunances  are  being  used. 

The  construction  of  a  new  railroad  in  Switz- 
erland, serving  the  purpose  of  connecting  the 
city  of  Berne  directly  with  the  Simplon  tun- 
nel involves  the  driving  of  some  31  tunnels 
aggregating  87,000  ft,  in  length.  The  longest 
one,  the  Loetschberg  tunnel,  will  be,  when 
completed,  47.680  ft.  long. 

In  driving  most  of  the  short  tunnels.  Tem- 
ple Ingersoll  Electric  Air  Drills  are  used. 
The  electric  current  is  brought  at  5,000  volts 
and  stepped  down  to  220  volts  at  the  drill; 
each  drill  requires  from  8  to  10  h.p.,  and  the 


Dynamite  used  per  cu.  yd 8  lbs. 

Lifiiftli  oi'  l)orp-hoIes  per  cu.  ycj 6.S  ft. 

NinnbtT  of  lirills  dulled  per  cu.   yd a.a 

Time  for  drllliiiK  per  round 2.31  hrs: 

'I'inie  for  miieUlng  1   cu.  yd 0.31  hrs. 

Time  for  drjllina  1  ft.  of  hole 0.20  hrs. 

Anioinit    of   (l>'nainite   used   per   cu.    yd. 

In    bottom   ho.idlng: s  lbs 

Amount    of   dynamite   used   per   cu.    yd, 

in   top  heading 9,4  lbs. 

Amount    of   dynamite  used   per   cu.    yd, 

in    enlargement    1.3  lbs. 

Average  amount  of  dynamite  used  per 

cu,   yd,   for  whole  section 2,u  lbs. 

One  machine  had  to  be  repaired  after  drilling 
36.';  ft.  of  bore-holes. 

The  following  data  is  for  driving  the  bot- 
tom heading  during  the  months  of  .•\pril.  May 
and  June,  1910.  The  materials  penetrated 
were  granite  and  quarzporphyr : 

Area   of   heading    G3.5  sq.  ft 

Number  of  working  days    90 

Total    progress    1,500  ft. 

Average  daily  progress    16.7  ft. 

.■\verage  number  of  rounds  per  24  hrs..  4 
Averave  number  of  bore-holes  per  roimd  14.3 
Average  aggi-.  length  of  holes  per  round      67  ft. 

Average  depth  of  holes 4.7  ft. 

Average  progress  per  round 4.2  ft. 

Pressure   at   the   compressor 100  lbs. 

Pressure   at    the    drills 95  lbs. 
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pressure  at  the  drill  piston  is  about  'M  lbs. 
The  material  penetrated  is  gneiss  and  crystal- 
line schist.  So  far  these  drills  have  proved 
to  be  a  success,  especially  where  the  steepness 
of  the  mountain  prevented  air  pipes  from 
being  laid   conveniently  on  the  ground. 

The  long  tunnel  is  being  driven  from  two 
portals.  Foreign  machinery  is  used  at  the 
north  portal,  while  Ainerican  machinery  is 
used  at  the  south  portal.  Here,  the  material 
penetrated  have  been  crystalline  schist  and 
hard  granite.  The  maximum  rock  temperature 
so  far  recorded  has  been  94°  F.  The  top  and 
bottom  heading  method  is  used;  in  crystalline 
schist,  the  average  progress  months  for 
months  has  been  525  ft,  or  18  ft.  per  24  hours. 
In  granite,  the  average  monthly  progress  is 
500  ft,  or  16,5  ft,  per  24  hours. 

The  following  record  for  driving  the  bot- 
tom heading  is  for  the  months  of  April,  May 
and  June.  1909,  The  material  penetrated  was 
crystalline  schist,  hard  and  rather  tough ; 

Area  of  Heading.  67  sq,  ft,    (about   6,5x10  ft.); 

Number  of  worliing  davs ,S7 

Total   progress    1.40O  ft. 

Average  daily  progress    16,5  ft. 

Average  number  of  drills  used 5 

-Average  nuinber  of  rounds  per  24  hrs..  5 
Average  number  of  bore-holes  per  round  13.7 
Average  aggr.  length  of  holes  per  round  58. 5  ft. 

Average  depth  of  one  bore-hole 4,27  ft, 

Average  progress  per  round 3,45  ft. 

Pressure  at  the  compressor S5  lbs. 

Pres.sure  at  the  drills 73  lbs, 

•2  Wall   St..  New  York   City, 


L)ynamite  used  per  ou,   \'d.' 6.S  lbs. 

Length  of  bore-holes  per  cu.   yd 6..*^  ft. 

Number  of  drills  dulled  per  cu.  yd 6.5 

Time  for  drilling  per  round 2.4S  hrs. 

Time  for  mucking  per  round 3.12  hrs. 

Total   time  per  round 6  hrs. 

One  drill  shift  is  composed  of  4  drillers, 
3  drill  helpers,  1  nipper  and  1  foreman.  There 
are  8  muckers  per  shift.  The  cars  are  hauled 
out  of  the  tunnel  by  compressed  air  locomo- 
tives running  at  a  speed  of  8  to  10  miles  per 
hour.  An  85  per  cent  dynamite  is  used  in  the 
headings,  and  firing  is  done  with  fuses.  A 
bonus  system  of  payment  has  been  established 
for  each  class  of  work,  and  each  workman 
or  next  of  kin  receives  an  indemnity  in  case 
of  accident  or  death. 

The  Use  of  Turbine  Driven  and  Cen- 
trifugal   Pumps   for    Con- 
struction Work. 

( Contributed.) 
The  centrifugal  pump  direct  connected  to  a 
steam  turbine  is  being  put  to  a  great  variety 
of  uses,  more  especially  in  connection  with 
power  house  work.  There  is,  however,  a  field 
for  this  unit  which  has  not  perhaps  been  as 
thoroughly  exploited  as  its  virtues  deserve, 
that  is  for  pumping  out  foundation  pits,  cais- 
sons and  coffer  dams.  In  some  cases  the 
centrifugal  pump  is  being  used  for  this  serv- 
ice belted  to  an  engine,  but  the  efficiency  of 
such   a    unit   must   necessarily    fall    far   below 
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that  possible  with  a  direct  connected  set  The 
principal  advantage  of  these  units  for  work  of 
this  description  is  in  their  ability  to  stand  hard 
knocks.  Both  turbine  and  pump  are  so  ex- 
ceedingly simple  and  strongly  built  that  they 
are  most  adaptable  to  rough  and  ready 
installations,  such  as  are  not  necessarily 
found  in  construction  work.  Heat,  cold 
and  dampness  do  not  affect  their  opera- 
tion, and  it  is  not  necessary  to  have 
either  very  dry  steam  for  the  operation  of  the 
turbine  or  water  free  from  grit  and  small 
stones  for  the  pump,  there  being  no  valves  on 
either  machine  and  the  moving  parts  consist- 
ing simply  of  the  rotor  of  the  turbine  and  the 
impeller    of   the   pump.      There    is    practically 


ins.  in  height  and  tin-  diameter  of  the  im- 
peller is  only  aboM  8  ins.  Of  course  for 
service  of  this  kind  a  single  stage  pump  would 
be  used,  as  a  greater  bend  than  KH)  to  150  ft.  is 
practically  never  met  with,  and  a  single  stage 
pump  of  this  kind  is  capable  of  operating 
against  a  pressure  of  (JO  to  50  lbs,  without  any 
trouble.  For  higher  pressures  than  this  it  is 
usual  to  use  double  stage  or  even  multiple 
storage  pumps.  In  such  a  case  there  arc  usually 
sufficient  stages  to  correspond  to  one  stage 
for  every  50  lbs.  pressure. 

The  accompanying  photograph  shows  a  type 
of  single  stage  centrifugal  pump  direct  con- 
nected to  a  Terry  steam  turbine.  These  units 
are  manufactured  by  the  Terry  Steam  Turbine 


Turbine     Driven    Centrifugal     Pump. 


nothing  to  get  out  of  order  in  either  machine, 
so  that  repairs  are  reduced  to  a  minimum.  In 
construction  work  it  is  essential  ti-i  have  ma- 
chinery which  can  be  moved  about  with  the 
least  amount  of  labor,  and  the  liglit  weight  of 
the  turbine  driven  pump  is  a  stning  argument 
in  its  favor. 

The  high  speeds  at  which  centrifugal  pumps 
operate  compared  to  the  reciprocating  units 
make  it  possible  to  obtain  the  same  capacity 
with  a  much  smaller  pump.  The  usual  prac- 
tice is  to  have  both  turbine  and  pump  mounted 
on  a  common  base  plate,  to  which  eath  is  se- 
curely bolted.  With  a  coupling  of  the  flexible 
type  connecting  the  two  shafts  it  is  possible  to 
transport  the  entire  outfit  with  very  little 
tr.^uble.  When  set  in  place  it  is  only  necessary 
to  connect  up  the  water  pipes  for  the  pump 
and  the  steam  and  e.xhaust  line  for  the  turbine. 

.Some  idea  of  the  capacity  of  these  units 
may  be  gathered  from  the  fact  that  one  such 
unit  operating  at  1.500  revolutions  per  minute 
handles  300  gallons  per  minute  against  55  ft. 
total  head.  This  pump  is  known  as  a  3-in. 
pump ;  that  is.  the  diameter  of  the  discharge 
line  is  3  ins.     The  pump  itself  stands  about  Ifi 


Co.  of  Hartford.  Conn,  The  idea  is  quite 
prevalent  that  steam  turbines  must  either  run 
at  tremendously  high  speeds,  say  20,000  or 
25,000  revolutions  per  minute,  or  else  they 
must  be  multiple  stage  machines.  Of  course 
this  idea  is  due  to  the  impressive  speeds 
which  were  attained  by  the  first  single  stage 
turbines  where  the  entire  velocity  of  the  steam 
was  given  up  to  the  rotor  of  the  turbine  in 
one  passage  through  the  buckets.  In  the 
turbines  illustrated  in  this  article,  however, 
the  advantage  of  compactness  of  a  single  stage 
machine  is  combined  with  the  moderate  speeds 
of  a  multiple  stage  turbine  by  means  of  return 
chaniliers. 

In  all  kinds  rif  construction  work  lielow  the 
ground  level  the  troubles  caused  by  seepage 
are  usually  the  most  important,  and  the  abso- 
lute necessity  for  keeping  such  work  free 
from  water  should  make  the  question  of  a 
proper  pumping  outfit  a  paramount  one  to  the 
contractor.  .Mready  the  centrifugal  pump  is 
being  used  largely  for  dredging  work,  digging 
dirt,  gravel  and  stones  from  the  liottom  of  a 
water  way  without  the  slightest  troulile.  It  is 
essentially    the    machine     for    b;nullinfi    large 


quantities  of  water  which  is  laden  with  for-  . 
eign  matter  of  various  kinds.  The  lack  of 
valves  and  the  large  open  passage  ways  of 
this  type  of  pump  permit  it  to  handle  rough 
and  heavy  material  which  could  not  possibly 
go  through  a  reciprocating  pump  without  do- 
ing a  great  deal  of  damage. 

Although  the  electric  motor  adapts  itself  to 
driving  centrifugal  pumps,  in  a  great  many 
cases,  it  is  entirely  out  of  place  in  the  circum- 
stances obtaining  on  most  coiistruction  work, 
especially  where  it  is  liable  to  dust  or  rain. 
The  steam  turbine  is  not  only  an  excellent 
motive  power  for  the  cejitrifugal  pump,  but  it 
shares  with  the  latter  the  important  qualifica- 
tion of  being  able  to  work  under  most  difficult 
conditions  and  to  withstand  many  hard  knocks. 


Device  for  Closing  a  Cable  Slot  in  En- 
gine House  Wall. 

In  cold  weather,  when  construction  ma- 
chinery is  enclosed,  it  is  often  difficult  to  close 
out  the  cold  entirely,  on  account  of  cables 
which  lead  out  of  the  house  from  the  drums 
on  the  machines.  A  cable  operating  on  a  wide 
drum  requires  an  opening  as  long  as  the  drum 
is  wide.  An  arrangement  used  on  a  cableway 
plant  at  the  Pabst  mine  in  Ironwood,  Michi- 
gan, is  effective  for  this  purpose.  In  the  ac- 
companying illustration,  as  given  in  the  Engi- 
neering and  Mining  Journal,  the  opening,  B,  is 
about  5  ft.  long  and  nearly  1  ft.  wide. 


Device    for    Closing     Cable     Slot. 

.\  board.  .1.  with  a  2-in.  hole,  C,  for  the 
cable  slides  in  grooves  behind  the  boards,  D. 
The  pulley,  F,  revolves  on  the  rod,  G,  travel- 
ing back  and  forward  with  the  cable.  Two 
triangular  ';4-in.  steel  rod  braces,  E,  are  fast- 
ened to  the  board,  A.  with  a  fork  in  the  lower 
end  to  extend  over  the  rod,  G.  These  are  in 
close  contact  with  the  pulley,  and  as  the  cable 
moves  the  pulley  along  the  rod,  G,  the  pulley 
moves  the  board,  A.  with  it.  The  cable  itself 
does  not  come  in  contact  with  the  sliding 
boards,  as  it  does  in  some  other  types  which  do 
not  use  the  triangular  braces.  The  sheave 
used  in  this  p.irticnlar  case  is  24  ins  in  diame- 
ter. 
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Details  of  Construction  of  the  County 
Road  System  of  Morgan  Coun- 
ty, Alabama. 

BV    R.    V.    BOYD,* 

.Morgan  County,  Alabama,  now  has  under 
construction  a  county  system  of  highways  em- 
bracing some  65  miles  of  road.  Bonds  for  the 
construction  of  this  system  were  voted  on  June, 
1908,  and  were  sold  the  following  month.  The 
bond^  are  to  run  for  30  years  and  are  to 
bear  5  per  cent  interest.  According  to  the 
state  law  the  county  could  be  bonded  for  only 
one-quarter  of  1  per  cent  of  the  taxable  prop- 
erty, and  this  gave  the  county  $240,000  for 
its   road   system. 

Before  the  bond  issue  was  voted  the  county 
commissioners  decided  upon  the  roads  which 
were  to  be  improved.  These  roads  were  to 
lead    from    the    main    railroad    points    in    the 
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county  and  were  to  extend  out  cast  and  west. 
The  first  contract  which  covered  .'30.8  miles  of 
road,  was  let  in  September,  1908,  the  second 
contract,  covering  27 Vi  miles  of  road,  was  let 
in  -^pril,  1909.  The  contract  prices  on  these 
two  contracts   were   as   follows: 

lUOS) 

ilios  con- 

contracl.     tracl. 

Karth  ftxeaviitioii.    |)iT  eli.   .vii .?I).22V-:  ^'^■-^i 

Loose   rock,    per   cii.    yd ^.i  jO 

Solid   rock,   per   cu.    yd 1.00  1.00 

Double    streiiKtIi    vit,    sewer    pipe 

in  place,  12  in.,  p.T  lin,   ft 40 

Double    strenstli    vit.    .si.wer    pipe 

in  place,  W  in.,  per  lin.    It .'.' 

Double    strength    vit.    sewer    iiipe 

in  place,  18  in.,   p<r  Im.   ft Sfi 

Double    strength    vii,    sewer    inpe 

in  place,   24  in.,  iier  lin    it l.;>- 

Box    culvert    masoiirv    oli,\:i.    |ier 

cu.   yd •  ];;o 

Retaining  walls  (dryi.  per  <.ii.   yd.  t.n 


.111 

.65 

1. 00 

1.5,'> 

4.50 
4..'>0 


Curbing    (to    hold    Tna<'a'l:im    over 
rock).    S    in.    x    12    in.    x    IS    in.. 

i:_         ,-,  .'111 


per    lin.    ft 
Riprap,    per    eu.    yd 


3.00 


.Si);ills  (tilling  iiniier  niaciidaiii  be- 
tween curbing),   per  cu.   yd l.Od  1.2.^ 

Crushed  stone,  in  place,  sprinkled 
and  roiled  aiul  niaintuined  ."iO 
days,  but  measured  as  received 
on"  tlip   road   before   rolling,    per 

cu.     yd 1.T5  1.70 

Crushed  stone  (tor  repairs  left  at 

enisher  site),    per   cu.    yd.^ D6  .75 

Lumber   in    bridges   complete,    per 

M.    ft.    n.    M :iO.O»  20.00 

Clearing  and  grubbing,  per  acre.. 56.0*  ^.0.00 
Concrete     in     culverts     or     head- 
walls,    per   cu.    yd ".5»  600 

Concrete    in    culverts,    reinforced, 

per   eu.    yd S.50 

Other  smaller  contracts  have  been  let,  the 
prices  being  similar  to  those  under  the  1908 
contract. 

The  right  of  way  on  all  improved  roads  is 
from  30  to  50  ft.  depending  on  the  nature  of 
the  work.  When  necessary  borrow  pits  were 
secured  along  the  right  of  way.  The  county 
is  rich  in  limestone,  and  all  the  roads  are 
built  of  this  material.  Good  quarries  were  se- 
cured along  the  roads  to  be  improved    and  the 
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average  haul  from  the  quarries  was  about  two 
miles.  In  some  cases,  however,  it  was  neces- 
sarj-  to  haul  as  much  as  five  miles.  The  lime- 
stone is  of  the  upper  and  lower  sub-carbon- 
iferous rocks  of  which  there  are  two  varieties : 
the  lower  limestone,  gray,  course  grained  and 
crystalline ;  the  upper  blue,  fine  grained,  with 
but  few  crystals.  The  latter  was  used  where 
the  haul  was  not  excessive. 

The  roads  were  surveyed  and  cross  sectioned 
in  the  usual  way  and  stakes  placed  9  ft.  to 
the  right  of  the  center  to  avoid  being  knocked 
over  by  the  travel.  The  contractor  was  fur- 
nished a  profile  showing  cut  and  fill  at  each 
station  and   the  size  and  location  of  culverts 
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old  road  bed  was  leveled  up  and  holes  filled 
and  sloped  from  the  creek  to  the  outer  edge, 
slope  being  V-i  in.  to  1  ft.  Figure  4  shows  a 
cross  section  of  the  Mud  Tavern  Creek  Road, 

A  concrete  curbing  was  put  on  the  outer 
shoulder  of  the  road  and  riprap  behind  the 
curb  to  prevent  the  road  from  washing  out. 
The  water  rises  gradually,  flows  over  the  con- 
crete wall  onto  the  riprap  and  does  no  harm 
at  all.  The  water  has  been  over  these  places 
and  has  not  damaged  the  road,  except  that 
a  fine  coat  of  mud  and  silt  covers  the  macadam 
after  an  overflow.  The  water  rises  rapidly 
and  leaves  rapidly  and  the  travel  is  never  in- 
convenienced   long  at    a   time.      This    method 


Fig.   1 — Standard  Cross-Section  in  Cuts. 


and  bridges.  Detail  drawings  were  furnished 
for  each  culvert  or  bridge. 

The  culverts  were  first  put  in  and  the  grad- 
ing done  and  the  travel  allowed  to  pack  the 
grade  for  a  period  of  not  less  than  two- weeks. 
The  grade  was  then  prepared  for  the  macadam 
by  filling  all  holes  with  dry  material,  crowning 
with  a  road  machine  and  rolling  thoroughly 
with  a  10-ton  road  roller. 

In  some  cases  it  was  necessary  to  haul  in 
suitable  material  for  a  sub-grade.  Where  the 
soil  was  of  such  a  nature  .as  to  need  a  sub- 
grade  drainage  trenches  1  ft.  wide  and  2  ft. 
deep  were  cut  leading  from  the  center  of  the 
subgrade  to  the  side  ditches  and  filled  with 
crushed  stone. 

The  macadam  was  laid  in  three  courses  as 
follows :  The  first  course  of  No.  1  stone  from 
1%  ins.  to  3  ins.  in  size  spread  4  to  5  ins. 
thick  and  rolled ;  second  course,  No.  2  stone 
from  V-i  in.  to  1%  ins.  in  size  spread  3  to  4  ins. 
thick  and  rolled ;  the  binder  course,  No.  3 
stone,  consisting  of  screenings  from  dust  to 
Vz  in.  stone  spread  1  in.  thick,  well  sprinkled 
and  rolled.  Each  course  was  spread  with  the 
same  crown  that  the  finished  road  was  to  have 
when  completed,  which  was  %  in.  to  1  ft.  The 
above  courses  gave  a  thickness  of  about  6% 
ins.   when  completed. 

The  standard  cross  section  of  roads  pro- 
vided for  an  18  ft.  roadway  with  macadam 
10  ft.  wide.  This  cross  section  was  adhered 
to  except  in  cases  when  a  special  type  of  con- 
struction was  deemed  necessary.  Figure  1 
shows  the  standard  cross  section  in  cuts ;  Fie. 
2  shows  the  standard  cross  section  in  fills.  In 
several  places  the  road  led  over  flat  limestone 
ledges.  Two  types  of  construction  were  used 
in  such  places.  The  first  type  (Fig.  3)  con- 
sisted of  a  curbing  of  stone  cut  to  size  8  ins. 
X  12  ins.,  placed  in  parallel  lines  14  ft.  apart. 


saved  a  fill  over  3,000  ft.  long  with  an  average 
height  of  4  ft.  and  riprap  for  one  side. 

The  maximum  grade  established  for  the 
system  was  6  per  cent,  but  in  two  cases  it  was 
necessary  to  go  over  this  as  it  was  impossible 
to  secure  a  right  of  way  for  a  relocation.  As 
a  general  rule  the  surveys  follow  the  old 
roads,  but  in  a  number  of  instances  the  roads 
have  been  relocated.  One  example  of  the 
benefits  of  relocation  is  illustrated  by  the  pro- 
file (Fig.  5)  of  County  Road  No.  2  East  of 
Hartsclle.  As  shown  by  the  profile,  the  grades 
on  the  old  road  were  10  and  14  per  cent.  Seven 
per  cent  was  the  best  grade  that  could  be 
secured  on   the  old   road   at   anything   like   a 


built  from  the  Road  Bond  fund.  For  small 
drains  double  strength  vitrified  sewer  pipe  with 
cement  joints  was  used. 

Most  of  the  drains  are  rock  culverts  of  dry 
masonry  with  from  1  to  4  ft.  openings  accord- 
ing to  the  drainage  area.  Owing  to  the  close 
proximity  of  good  ledge  rock  these  culverts 
were  found  the  best  and  the  cheapest  drains 
for  spans  up  to  4  ft.  As  an  example  it  may 
be  stated  that  a  rock  culvert  of  an  area  of  21 
sq.  ft.,  being  3%  ft.  wide  and  6  ft.  high  inside, 
cost  $194.67.  The  walls  of  this  culvert  are  18 
ins.  thick,  6  ft.  above  ground  and  1  ft.  in  the 
ground,  28  ft  long  on  top  and  32  ft.  long  at 
tlie  bottom.  The  cover  stones  are  hVi  ft.  long, 
12  ins.  thick  and  there  are  seven  stones  in  the 
cover.  The  bottom  is  paved  with  8-in.  stone 
set  on  ends.  This  culvert  contains  43.26  cu. 
yds.  of  masonry.  When  rock  was  not  avail- 
able for  rock  culverts,  concrete  was  used  with- 
out reinforcing  on  spans  up  to  3  ft.  These 
culverts  are  ornamental  and  serviceable  and 
have  stood  the  weight  of  a  r2-ton  road  roller. 

For  larger  openings  from  4  to  12  ft.  rein- 
forced concrete  was  used,  being  the  flat  slab 
type  reinforced  with  corrugated  bars. 

On  each  road  under  construction  the  County 
keeps  an  inspector,  who  acts  under  the  direc- 
tion of  the  Engineer.  The  inspector  keeps  a 
check  of  the  number  of  yards  of  stone  used 
on  the  road,  sees  that  the  subgrade  is  in  proper 
shape  and  that  the  rolling  and  sprinkling  are 
properly  done.  He  is  in  full  charge  of  the 
work  in  the  absence  of  the  engineer.  At  the 
end  of  the  week  he  turns  in  a  report  (see  Fig. 
C)  to  the  engineer  giving  the  details  of  each 
day's  work. 

On  the  first  of  every  month  the  Engineer 
takes  an  estimate  of  the  relative  value  of  the 
work  performed  the  preceding  month.      The 


Curbing  e>i2'i8 
Cng.Confg  ZHo  I  Stones 


Spalls      '-4  Mo  I  Stones 


Fig.  3 — Standard  Cross-Section   Over    Roads. 


reasonable  cost.  By  relocating  the  road  about 
100  yds.  north  of  the  old  road,  grades  were 
reduced  to  4.8  per  cent  and  4%  per  cent,  and 
the  grading  was  mostly  through  earth  instead 
of  solid  rock,  although  the  road  was  lengthened 
about  500  ft. 

The  cost   of   this  improvement   was  as   fol- 
lows : 

2.656.7  cu.   yds.   earth  excavation  at  22% 

cts $  597.75 

150  cu.  yds.  solid  rock  excavation  at  $1.00  150.00 
131.9   cu.    yds.   loose   roclt   excavation   at 

35    cts 46.17 

Clearing    and    grubbing 107.94 

Pipe,    culverts,    etc 335.72 

500  ft.  of  macadam.  135  cu.  yds.,  at  $1.75  236.25 

Right   of  way 275.00 

Total 


costs    $1,768.."!3 
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Engineer  measures  all  culverts,  bridges,  grad- 
ing, etc.,  and  the  amount  of  macadam  put 
down  is  taken  from  the  inspector's  reports.  An 
estimate  is  made  out  in  detail  and  85  per 
cent  is  paid  to  the  contractor  on  the  10th  of 
the  month.  Fifteen  per  cent  of  the  estimate 
is  retained  by  the  County  until  five  miles  of 
road  have  been  completed  and  maintained  for 
.30  days.  Then,  upon  the  recommendation  of 
the  Engineer,  the  road  is  accepted  and  the  re- 
tained percentage  is  paid  to  the  contractor. 

Figure  7  shows  a  daily  statement  form  kept 
by  the  contractor  which  enables  him  to  know 
the  profit  or  loss  on  each  day's  work. 

The  cost  per  mile  of  some  of  the  roads  was 
as  follows : 

COUNTY  RO-\D    NO.    2   EAST    10.8    MILES. 

Per  mile. 

Grading    $    S56.37 

Pipe,   culvert,   bridges,   etc 406.18 

Clearing    and    grubbing 42.50 

Riprap    23.50 

Force  account  (or  ditches,  fences,  etc...        65.15 

Macadam     2,502.41 

Repair   stone  left  at  quarry 63.40 


Fig.  2 — Standard  Cross-Section   in   Fills. 


Cost  of  construction $3,959.52 

Inspector     39.67 

Royalty   on   stone..... -7 18.70 


This  curbing  by  its  weight  serves  to  hold  the 
macadam  in  place.  The  dips  and  irregulari- 
ties in  the  subgrade  were  filled  with  spalls  of 
rough  stone.  The  subgrade  was  raised  in  the 
Another  type  of  special  construction  was 
used  on  the  Moulton  Road  at  Mud  Tavern 
Creek  and  on  the  Falkville  Road  at  Flint 
Creek.  At  these  places  the  creek  runs  parallel 
with  the  road  and  not  ten  yards  from  the 
nearest  edge.  In  times  of  high  water  the 
creek  overflows  the  road  at  these  places  from 
4  to  6  ft.  deep  with  a  swift  current.  The  soil 
was  a  sandy  gravel  affording  a  good  subgrade 
for  macadam,  but  poor  material  for  a  fill.  If 
a  fill  was  made  at  these  places,  it  would  have 
been  necessary  to  rip-rap  both  sides  heavily, 
and  even  then  it  w;is  doubtful  if  it  would  hold. 
It  was  decided  to  huiki  these  places  low.     The 


To  reduce  the  old  road  to  a  7  per  cent  grade 
would  have  cost  as  follows : 

1.370  cTT.  yds.  earth  excavation  at  22?^ 
cts $    308.25 

2,160  eu.  vds.  .solid  rocU  excavation  at 
$1.00     ..: 2.160.00 

Pipe,   culverts,   etc 225.00 

Total    costs    $2,693.25 

This  gives  a  saving  of  $924.42  in  construc- 
tion besides  reducing  the  grades.  A  new 
bridge  was  needed  on  the  old  road  at  Shoal 
Creek  so  that  the  building  of  one  on  the  new 
road  did  not  increase  the  cost  of  the  improve- 
ment. 

All  openings  in  the  road  of  the  system  were 
made  as  permanent  as-  possible  and  very  few 
wooden  bridges  have  been  put  in.  Three  steel 
bridges  of  3^1,  32  and  42   ft.   spans  have  been 


Total $4,017.89 

COUNTY   R0.\D    NO.    3    WEST   5.1    MILES. 

Grading    $    658.94 

Pipes,    culverts   and    bridges 203.23 

Concrete,   curbing  and  riprap 146.74 

Clearing,    grubbing   and    ditching 15.00 

Macadam     2,158.39 

Repair  stone  left   at   quarry 55.20 


Cost    of    construction $3,237.50 

Inspector     45.00 

Royalty   on   stone 14.33 


Total     $3,296.83 

The  Engineers  are  paid  a  salar>-  which  up 
to  the  present  time  amounts  to  2%  per  cent  of 
the  cost  of  construction. 

On  each  road  the  county  has  a  storage  pile 
of  crushed  stone  left  at  the  quarries  for  re- 
pair purposes.  The  repair.s  so  far  have  been 
done  bv  dav  labor  under  the  direction  of  the 


February   I,    ujii. 


ENGINEERING-CONTRACTING 


131 


Cash 
Cash 
Cash 

on  hand  last  report. 

GOC 

I 

)DRICH    &    CRINKLEY. 

)AiLY  state:ment. 

.    . .        Ui  1 

? 

Total. 
Totnl. 

Balance  on 

iiaiid. 

?. 

TlMM- 

Time 
Time 
Time 

1  'li'cks  outstandin 

g 

last    repoi 

t                      $                   

Total. 

$. 

Checks  redeemed 
Checks  outstandir 

s 

this    repoi 

•t               

Foreman 

EXPENSE  ACCOUNT— QUARRY. 
IS  $ per  day.  $ 

Total.  '$ 
Total.    $ 

Men 

Helper 

Water   Bov 

Foreman 

EXPENSE  ACCOUNT— CRtrSHEli 
fi!  $ per  day,  .$ 

Puller 

Men 

Blacksmith 

Coal 

Teams 

Foreman 

Men 

EXPENSE    ACCOUNT— DfMT' 
«!    $ per  day.  $ 

Total.    .? 

.. 

,, 

Clerk 

EXl 

I'INSI': 
«  $ .  . . 

ACCOUNl— COMMISSARY 
per  da\'.  $ 

Total,    S 

Cook 

Flunky 

.. 

., 

.. 

EXl 

KNSE   ACCOUNT— GRADK 
per  day.  $. 

Total.    S 

., 

,. 

., 

.. 

.. 

road 
yard 

11    $ .  . . 

RECEIPTS. 

Total 

T.ital    I 

■]k 

lense  S 

eijits    $ 

. .  -yards  stone  on 
. .  -yards  grading 

S^ 

Fig.    7. 


Engineer.  When  all  contracts  are  fini.shcd 
the  county  expects  to  have  a  road  foreman 
with  one  team  and  two  laborers  to  each  ten 
miles  of  road.     The  foreman  will  be  under  the 


issue  of  $2-10,000  the  county  has  paid  the 
engineers,  inspectors,  a  royalty  of  2',-i  cts.  per 
yard  for  stone.  $2,228.00  for  steel  bridges, 
about    $1,200.00    for    right    of    way    and    dam- 
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Fig.  A — Cross-Section,  Mud  Tavern  Creek, 


direction    of    the    Engineer    and     will     report 
weekly  what  work  has  been  done. 

At  the  present  date  53. t>  miles  of  road  have 
been  finished  and  there  arc  about  11  miles  un- 
der contract   still   unfinished.     With   the   bond 


ages  and  whoii  llie  contr.uis  now  under  con- 
struction are  completed  will  have  6.5  milej  of 
e.'^cellent  roads.  While  this  is  only  about  one- 
third  of  the  mileage  of  the  ni.iin  roads  in  the 
county,   the   people   .ire   wel!   pleased    with    the 


roads  and  it  will  be  only  two  or  three  years 
until  another  bond  issue  can  be  made  and  the 
road  system  so  well  begun  in  Morgan  County 
can  be  finished. 


Methods  of  Taking  Traffic  Census  on 
Highways.''" 

'I'he  inherent  value  of  statistics  relative  to 
traffic  on  state  trunk  lines  and  county  main 
roads,  obtained  previous  to  construction,  is 
recognized  by  all  engineers  who  are  familiar 
with  the  problems  of  modern  highway  engi- 
neering and  wdio  take  into  careful  considera- 
tion the  economics  of  the  construction  and 
niainlenance  of  highways. 

Various  classifications  of  the  traffic  to  which 
the  above  classes  of  highways  are  subjected 
have  been  proposed  from  time  to  time  during 
the  past  few  years,  but  the  methods  to  be 
employed  in  securing  a  satisfactory  traffic  cen-' 
sus  have  not  been  made  the  subject  of  ex- 
tended discussion  in  the  technical  press. 

The  principles  underlying  the  essential  ele- 
ments of  any  classification  of  traffic  may  be 
stated  briefly  as  follows:  (a)  differentiation 
between  horse  drawn  vehicle  traffic  and  motor 
car  traffic;  (b)  a  division  of  each  of  these 
classes  of  traflic  into  pleasure  and  commercial 
trafiic;  (c)  a  subdivision  of  commercial  traf- 
fic into  loaded  and  unloaded  vehicles;  (d)  the 
determination  of  the  weight  per  lineal  inch  of 
\yidth  of  tire  of  all  types  of  commercial  traf- 
fic, (a  factor  of  the  utmost  importance  in  the 
design  of  the  substructure  of  the  road)  ;  (e) 
a  subdivision  of  the  two  classes  of  horse 
drawn  vehicle  traftic  dependent  upon  the  num- 
ber of  horses;  (f)  subdivision  of  pleasure  mo- 
tor car  traffic  upon  the  basis  of  weight  and 
speed;  (in  many  instances  the  greatest  dam- 
age to  an  ordinary  macadam  road  is  caused  by 
seven  seat  touring  cars,  limousines  or  landau- 
lets  traveling  at  speeds  of  40  to  CO  miles  per 
hour)  ;  (g)  provision  for  extraordinary  char- 
acters of  local  traffic  (for  example,  in  certain 
Inc-ilities  many  saddle  horses  may  use  the 
public  road,  in  others,  traction  engines  hauling 
trailers  may  be  common,  while  in  others  motor 
bus  traffic  may  be  a  regular  and  important 
feature)  ;  as  a  final  illustration,  special  types 
of  commercial  traffic  such  as  ice  wagons,  mill 
drays,  etc.,  inay  be  influential  features. 

.As  an  integral  part  of  the  requisite  investi- 
gation preliminary  to  economical  and  efficient 
design  other  facts  relative  to  traffic  should  be 
obtained,  as,  for  example,  the  direction  of  the 
traffic,  the  portion  of  the  road  occuoied  by 
various  kinds  of  traffic,  the  relationship  exist- 
ing between  reduced  grades  incurring  in- 
creased distance  between  two  points  and  prob- 
able traffic,  the  kind  of  shoes  worn  by 
horses  at  various  seasons  of  the  year,  the  use 
of  non-skidding  devices  employed  by  motor- 
ists and  the  enforced  traffic  regulations  gov- 
erning the  use  of  the  road,  especially  with 
reference  to  limitations  upon  speed  and  loads 
to  be  carried. 

In  connection  with  the  preliminary  investi- 
gations, an  engineer  nutst  always  consider  the 
change  iti  the  character  and  amount  of  traffic 
that  is  liable  to  occur  after  the  improvement 
of  a  road.  The  importance  of  an  estimate  of 
probable  traffic  cannot  be  over-emphasized.  As 
,iti  example  may  be  cited  the  marked  change 
in  the  character  of  the  traffic  resulting  frotn 
the  construction  of  a  bituminous  pavetiicnt  on 
a  trunk  line  between  two  towns  in  Rhode 
Island.  Two  trunk  lines  have  been  nearly 
completed  between  the  two  towns  in  ([uestion. 
one  of  ordinary  niacadam  oiled  at  inter\'als 
during  the  suniiner.  the  other  as  described 
above.  The  route  of  ordinary  macadam  is 
three-fourths  of  a  mile  shorter  than  the  new 
route  but  nevertheless  the  longer  route  of  a 
total  of  three  miles  is  the  more  popular  with 
the  tnotorist  for  several  reasons,  wdiich  may 
be  designated  as  follows :  First,  less  oppor- 
tunity of  meeting  horse  drawn  vehicle  traffic; 
second,  superior  road   from  an  esthetic  stand- 


*Paper  presented  before  Section  D  of  the 
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point;  tliird,  better  road  surface.  There  exist 
cases  vvlicre  the  change  in  the  character  of  or 
the  unusual  increase  in  traffic  after  the  con- 
struction of  a  road  renders  unwarranted  the 
securing  of  comprehensive  traffic  data  previous 
to  construction.  By  the  careful  preliminary  in- 
vestigation of  such  cases  the  engineer  will  be 
able  to  determine  the  method  to  be  employed 
in  order  to  secure  the  requisite  traffic  census 
data  for  the  design  of  the  road. 

Before  considering  the  methods  by  which 
the  _  necessary  traffic  census  may  be  obtained, 
various  typical  classification  of  traffic  and 
other  detail  relative  thereto  which  have  been 
published  during  the  past  decade  will  be  given, 
as  a  thorough  studv  of  the  information  thus 
presented  will  furnish  food  for  thought  in 
connection   with   local  problems. 

Before  the  recop^nition  of  the  motor  car  as 

an    important    factor    in    highway    traffic,    the 

following  classifications  were  published  in  this 

country : 

CLASSIFICATION-    USED    BY    THE    OFFICE 

OF   PUBLIC    ROADS    INQUIRIES. 

Loaded   1 -horse  wagon. 

Unloaded    1-horse   wagon. 

Loaded  2-horse  wagon. 

Unloaded  2-horse  wagon. 

Loaded   4-horse  wagon. 

Unloaded  4-horse  wagon. 

1-horse  pleasure  vehicle. 

2-horse  pleasure  vehicle. 

Rubber  tired  vehicle. 

Unharnessed  horse  or  shod  ox. 

Excessively  heavy  vehicle  (such  as  cany  ore. 
stone,   brick,   timber,   etc.). 

Relative  to  the  method  of  securing  the  vol- 
ume and  character  of  traffic,  the  following  in- 
formation is  given  :  "'less  than  a  week's  record 
is  unsatisfactory  and  it  is  best  that  the  record 
should  cover  as  many  seasons  of  the.vear  as 
possible."  The  directions  also  call  for  each 
record  to  cover  24  consecutive  hours. 

Mr.  A.  N.  Johnson,  State  Highway  Engineer 
of  Illinois,  in  1906.  employed  a  classification 
of  horse  drawn  vehicle  traffic  based  on  a  dis- 
tinction between  the  traffic  going  towards  im- 
portant towns  and  traffic  going  from  towns 
and  a  subdivision  into  loaded  and  unloaded 
vehicles.  A  further  subdivision  of  the  traffic 
was  based  upon  the  number  of  horses  em- 
ployed. "In  winter  the  traffic  was  recorded 
during  the  daylight  hours,  in  other  seasons 
of  the  year  from  6:00  a.  m.  to  6:00  p.  m.  The 
days  were  so  selected  that  if  the  first  count 
came  on  a  Monday,  the  next  would  come  on 
Tuesday  of  the  following  week.  Wednesday 
nf  the  next  week  and  so  on." 

Since  the  advent  of  the  motor  car,  the  traf- 
fic classifications  have  undergone  a  transforma- 
tion. One  of  the  most  comprehensive  which 
have  been  noted  is  the  preliminary  form  pro- 
posed by  the  new  Road  Board  of  England.  The 
classification  includes  the  following  list  of 
vehicles : 

Trarncars    (electric,    steam   or   horse). 
Motor  Vehicles — 

Ordinary  motor  cars   (including  cabs). 


.\Iuior   omnibuses. 
Motor   delivery   vans. 
Heavy  motor  lories. 

Tractors    or    traction    engines.      (Trailers    are 
to    be   counted    as    additional    vehicles,    e.    g.,    a 


tractiuM   engine   with   two   trailers  would   be   en- 
tered as  O.J 

Motor  bicycles  and   tricycles. 

.\ny  other  motor  vehicles  not  included  in  any 
of  the  above  beads. 

Horse   Drawn   Vehicles — 

Omnibus  (including  public  service  and  hotel). 

■I'wo-wlicilcd   vehicles    (1-horse). 

'I^vo-wherlcd  vehicles   (2  horses  or  more). 

Koiir-whieled  vehicles   (1-horse).   . 

Four-wheeled  vehicles  (2  horses  or  more). 
Other  Tranic— 

Ordinary  bicycles  and  tricycles. 

Herds  of  cattle  (if  more  than  5  in  number) 
to  be  entered  as  1. 

Flocl<  of  sheep  and  pigs  (if  more  than  .S  in 
number)    to   be  entered  as  1. 

llor.ses  (lead  or  ridden). 

In  the  United  States  the  following  classi- 
fications have  appeared  either  in  reports  or  in 
the  technical  press. 

CL.VSSlFU'ATION    USED    BY    THE    U.    S. 
OFFICE  OF  PUBLIC  ROADS. 

Ijoaded  1-horso  wagon. 

Unloaded  1-horse  wagon. 

Loaded   2-boi'se  wagon. 

Unloaded  2-horse  wagon. 

J^oaded  t-horse  wagon. 

Unloaded  4-horse  wagon. 

1-horse  pleasure  vehicle. 

2-horse  pleasure  vehicle. 

Motorcycle. 

Saddle  horse. 

Excessively  heavy  vehicle  (such  as  carry  ore. 
stone,  timber,  machinery,  etc). 

Motor  runabout. 

Motor  touring  car. 

Loaded  motor  dray. 

Unloaded   motor   dray. 

"The  directions  state  that  less  than  a  week's 
record  is  unsatisfactory  and  it  is  best  that  a 
record  should  cover  as  many  seasons  of  the 
year  as  possible." 
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The  classification  employed  by  the  State 
Highway  Commission  of  Massachusetts  in 
1909  was  as  follows ; 

Single   horse,    light   vehicles. 
Single  horse,   heavy  vehicles. 
Two  or  more  horses.   light  vehicles. 
Two  or  more  horses,  heavy  vehicles. 
Automobiles,    touring    cars. 
Automobiles,    runabouts. 

In  the  above  classification  "light  vehicle  was 
employed  to  cover  buggies,  democrat  wagons, 
or  any  other  vehicle  which  is  used  for  pleas- 
ure or  light  business  purposes  while  the  term 
heavy  vehicle  was  used  to  designate  farming 
wagons,  milk  wagons,  tip  carts,  grocery  or 
provision  wagons,  or  any  other  vehicles  ex- 
cept autos  which  are  used  for  carrying  heavy 
loads."  The  traffic  was  taken  in  two  hour 
periods  consecutively  from  7:00  a.,  m.  to  9:00 
p.  m.  Two  sets  of  observations  were  made, 
one  covering  a  week  in  .August,  the  other  a 
week  in  October. 

In  1909  the  New  York  State  Highway  Com- 
mission had  a  traffic  census  taken  upon  th 
county  highways  built  by  state  aid  at  four 
different  periods.  A  traffic  census  was  also 
taken  in  1909  on  state  and  county  roads  which 
would  probably  be  built  in  1910.  The  classi- 
fication adopted  was  as  follows,  relative 
weights  being  given  to  different  tvoes  of 
traffic. 

Class  of  Traffic.  Relative  weight. 

Horse  drawn   traftic: 

Horse,  without  vehicle 1 

1 -horse  vehicle,  light :,' 

l-liorse  vehicle,   heavy :', 

2-horse  vehicle,  light :i 

L'-horse  vehicle,   heavy 4 

3-horse  vehicle,    heavy 5 

4 -horse  vehicle,    heav\- 6 

Motor  vehicles: 

Motorcycle    I 

1' -passenger  car   :; 

.'J-passenger  car   3 

4- passenger  car    4 

-'.-passenger  car   5 

li-passenger  car   6 

7 -passenger  car   7 

Freight  trucks,  omnibuses,  etc 10 

Miscellaneous: 

Traction  engine    15 

2- traction   engine    30 

Miscellaneous   heavy    traffic 5  upwar<l 

■'The  records  were  made  by  multiplying  the 
traffic  units  by  relative  weights  and  noting  the 
two  subdivisions,  horse  and  motor." 

Classification  employed  by  the  Rhode  Island 
State  Board  of  Public  Roads  during  1908 
and  1909  was  as  follows  : 

Motor  car  traffic: 
Runabouts. 

Touring  cars,  4  or  5  seats. 

Touring    cars,    G    or    7    seats,    iii'linliiii;    liiiiuti- 
sines  and  landaulets. 
Motorcycles. 
Horse   drawn   vehicle   traffic: 

Commercial  traffic: 
1-horse  wagon,  loaded,  iron  tires. 
1-horse  wagon,  loaded,  rubber  tires. 
1-horse  wagon,  unloaded,  iron  tires. 
1-horse  wagon,   unloaded,   rubber  tires. 
2-horse  wagon,  loaded,  iron  tires. 
2-horse  wagon,  loaded,  rubber  tires. 
2-horse  wagon,  unloaded,  iron  tires. 
2-horse  wagon,   unloaded,   rubber  tires. 
Other  wagons,    loaded. 
Other  wagons,   unloaded. 

Pleasure  vehicle   traffic: 
1-horse  vehicle,   iron   tires. 
1-horse  vehicle,   rubber  tires. 
2-horse  vehicle,   iron  tires. 
I'-horse  vehicle,  rubber  tires. 

In  a  form  covering  "Data  Concerning  tht 
Use  of  Bituminous  Materials  in  Road  Surfac- 
ing" used  in  connection  with  the  work  of  the 
Soecial  Committee  of  the  American  Society 
of  Civil  Engineers  on  "Bituminous  Materials 
for  Road  Construction"  the  following  classi- 
fication was  adopted ; 

Horse  drawn    \-chicle   traffic: 

1-horse  vehicles. 

2-horse  vehicles. 

3-horse  vehicles. 

4-horse  vehicles. 

."•-horse  vehicles. 

Six  or  more  horse  vehicles. 
Motor  vehicle   traffic: 

Motor  cycles. 

Motor  runabouts. 

Motor  touring  cars  (four  or  five  seats). 

Motor  touring  cars  (six  or  seven  seats),  includ- 
ing limousines  or  landaulets. 

Motor  wagons  or  drays. 

By  means  of  columns  a  ftirther  division  of 
the  above  classes  of  traffic  is  called  for  under 
the  headings,  empty  vehicles,  loaded  vehicles 
and  passenger  vehicles.  A  column  is  also  pro- 
vided for  an  estimate  in  pounds  of  the  max- 
imum load  per  inch  of  tire. 


In  the  new  form  recently  issued  in  con- 
nection with  the  work  of  the  above  Committee 
covering  a  •  Report  on  Results  of  the  Use  of 
the  Bituminous  Materials  in  Road  Construc- 
tion" two  sets  of  records  are  called  for.  one 
covering  the  period  from  November  to  March, 
the  other  from  April  to  October. 

After  the  classification  of  the  traffic  has 
lieen  adopted,  the  methods  of  securing  traffic 
data  must  be  considered  from  many  stand- 
points before  a  final  decision  is  reached. 

The  method  selected  will  be  influenced  by 
the  amount  of  time  at  the  disposal  of  the  en- 
gineer and  the  character,  :imount  and  distribu- 
tion of  the  traffic  to  which  the  road  in  question 
is  subjected.  In  case  the  location  of  the  roads 
to  be  built  in  a  given  period  is  known  over  a 
year  in  advance  of  construction,  a  comprehen- 
sive plan  covering  observations  throughout  the 
year  should  he  adopted  in  order  to  secure 
complete  information.  In  many  instances, 
however,  perhaps  only  a  month  will  he  a\;iil- 
able  in  which  to  make  investigations  prelnni- 
nary  to  design.  The  above  cases  will  be  taken 
as  the  extremes  and  methods  will  be  dis- 
cussed which  are  applicable  to  each.  In  either 
case  it  is  essential  that  as  complete  informa- 
tion as  possible  should  be  secured  relative  to 
the  nature  of  the  traffic  on  miy  given  road  be- 
fore a  planjs  adopted.  As  the  primary  object 
of  any  traffic  census  is  to  secure  data  cover- 
ing both  normal  and  abnormal  traffic  of  all 
classes,  it  is  essential  to  incorporate  in  a  plan 
definite  provision  for  securing  the  above  in- 
tormation  rather  than  depending  upon  a  hap- 
hazard selection  of  days  to  furnish  the  facts, 
rts  an  illustration  of  varying  local  conditions 
may  be  cited :  exceptional  horse-drawn  vehicle 
traffic,  consisting  of  produce  wa.gons,  between 
the  hours  of  midnight  and  6:00  a.  m.,  during 
certain  seasons  of  the  year;  market  days,  fair 
days  and  other  special  events  in  connection 
with  which  both  pleasure  and  comraerciiil 
traffic  may  be  excessive ;  periodical  heavy  ship- 
ments by  special  industries  using;  the  road  in 
hauling  raw  material  or  in  shipping  the  man- 
ufactured article;  through  traffic  at  certain 
periods  of  the  day.  week  or  year  as,  for  ex- 
ample, motor  car  traffic  between  residential 
communities  or  summer  colonies  and  cities. 
After  having  obtained  all  the  information  of 
this  nature  it  is  possible  to  glean  from  local 
sources,  the  next  step  is  the  consideration  of 
the  most  economical  plans  to  be  adopted  in 
order  to  secure  the  essential  data. 

As  a  specific  illustration,  a  road  in  the 
northeastern  part  of  the  United  States  will  be 
considered,  presupposing  that  a  year  is  avail- 
able in  which  to  make  observations.  In  manv 
cases  it  is  essential  to  obtain  the  following: 
Normal  winter  traffic,  normal  summer  traffic 
and  abnormal  summer  motor  car  traffic.  It 
should  be  borne  in  mind  that  from  the  stand- 
point of  the  proper  design  of  the  road,  it  is 
necessary  to  know  approximatelv  the  total 
yearly  traffic,  which  is  a  function  nf  both  the 
normal  and  the  abnormal  traffic,  and.  also  the 
amount  of  abnormal  traffic  of  various  types  al 
different  periods  of  the  year. 

Three  plans  for  taking  traffic  census 
throughout  the  year  coverine  the  usual  con- 
ditions will  be  considered.  Two  of  these  plans 
at  once  suggest  themselves,  first,  to  take  the 
traffic  in  periods  of  si.x  or  seven  consecutive 
days  and  second,  to  distribute  the  recording 
days  throughout  :i  given  season  by  starting  on 
a  given  day  of  the  week,  for  example  a  Mon- 
day, then  take  the  traffic  on  the  Tuesday  of  the 
following  week  or  at  an  interval  of  15  days, 
and  so  on  diirino'  the  season.  The  merits  of 
the  two  schemes  will  be  considered  from  two 
standpoints,   efficiency   and   economy. 

With  reference  to  the  season  between  .-Xpril 
and  October,  the  months  of  .'\pril,  Mav,  June. 
September  and  October  may  usually  be  con- 
sidered as  normal  while  July  and  August  will 
generally  cover  the  periods  of  excessive  motor 
car  traffic.  The  adoption  of  the  first  plan  sug- 
gested would  necessitate  a  minimum  of  one 
period  of  six  or  seven  days  in  the  normal 
months  and  one  period  in  one  of  the  abnormal 
months,  preferalily  in  August.  It  should  be 
noted  that  both  the  normal  and  abnormal  Sat- 
urday and  Sunday  tr:iffic  are  ascertained  by 
only  one  set  of  observations  in  each  case,  a 
self-evident   and    unsatisfactory   result   of   this 


plan  if  only  two  periods  are  to  be  taken.  If 
more  than  two  periods  are  advocated  the  ex- 
pense entailed  woulil  be  considered  prohibi- 
tive. The  second  plan  is  open  to  all  the  ob- 
jections raised  against  the  first  and  would 
prove  more  expensive  provided  enough  days 
were  used  to  secure  an  equal  amount  of  in- 
formation. 

As  a  practical,  economical  and  efficient  plan 
the  following  method  is  proposed  for  adoption 
under  average  conditions.  For  the  season  from 
April  to  October  inclusive  the  traffic  should 
be  taken  during  four  periods  of  three  davs 
each;  one  period  being  in  April,  May  or  June, 
one  in  July,  one  in  August  and  one  in  Sep- 
tember or  October.  As  local  conditions  may 
clictate,  either  Friday,  Saturday  and  Sunday  or 
Saturday.  Sunday  and  Monday  could  oe  taken, 
thus  ensuring  information  relative  to  the  us- 
ual abnormal  Sunday  motor  car  traffic  and,  m 
some  cases,  to  traffic  above  the  week  d;iy  av- 
erage on  Saturdays,  while  the  I'Viday  or  Mon- 
day  traffic  would  give  a  fair  indication  of  the 
normal  week  day  traffic.  It  is  evident  tluit  i 
this  plan  more  reliable  and  essential  facts  arc 
secured  relative  to  traffic  than  by  the  other 
methods  considered.  From  the  standpoint  of 
economy  the  advantage  lies  entirely  with  the 
proposed  method,  especially  if  the  lowest  naid 
members  of  the  enginering  department  are 
employed  on  this  work.  Week  end  trips  in- 
volving the  use  of  only  one  and  a  half  work- 
ing days  for  the  taking  of  the  census  during 
each  period  is  a  particularly  satisfactor-  ar- 
rangement from  the  standpoint  of  the  economi- 
cal use  of  office  time. 

In  connection  with  this  method  it  is  of  in- 
terest to  note  certain  facts  which  have  been 
ascertained  relative  to  climatic  conditions  in 
the  three  day  periods  considered.  The  figures 
given  are  based  on  data  furnished  relative  to 
Providence,  R.  I.,  and  cover  the  years  from 
1905  to  1909  inclusive.  In  the  periods  of  the 
season  from  April  to  October  in  the  five  years 
mentioned  only  one  period  of  three  consecutive 
rainy  days  occurred  or,  in  other  words,  one 
such  period  occurred  in  a  total  of  152  periods. 
A  period  with  two  rainy  days  occurred  once 
in  three  neriods.  Furthermore,  with  refer- 
ence to  abnormal  motor  car  traffic  periods  in 
July  and  August  there  was,  in  the  five  years 
considered,  no  period  with  either  three  con- 
secutive rainy  days  or  a  period  with  two  rainv 
days,  while  a  period  with  one  rainy  day  oc- 
curred once  in  three  periods.  It  is  obvious 
therefore  that  climatic  conditions  are  favorable 
to  the  adoption   of  the  plan  proposed. 

In  the  months  from  November  to  March 
inclusive  two  three  day  periods  would  be 
taken  in  certain  cases ;  one  in  November  or 
December,  the  other  in  February  or  March. 
This  distribution  of  the  periods  would  furnish 
statistics  of  the  normal  traffic  in  this  season 
:inil  would  also  afford  opportunity  for  a  study 
of  traffic  detail  and  the  condition  of  the  road 
during  the  winter  season. 

Instead  of  havin.g  the  results  of  a  year's 
observations  upon  which  to  base  a  design  of 
a  given  highway,  in  many  cases  only  a  month 
will  be  available  in  which  to  make  all  the  pre- 
liminary investigations.  This  extreme  case 
will  be  discussed  as  a  type  of  a  short  period 
investigation.  Three  plans  will  be  considered: 
First,  a  period  of  nine  consecutive  days  be- 
ginning with  a  Saturday  and  ending  with  a 
Sunday ;  second,  nine  days  of  observations  dis- 
tributed as  follows:  Saturday,  Sunday  and 
Monday  of  the  first  week,  Tuesday  of  the 
second  week,  Wednesday  of  the  third,  Thurs- 
day of  the  fourth,  and  Friday,  Saturday  and 
Sunday  of  the  fifth  week ;  third,  a  nlan  of 
three  day  periods  using  three  sets,  one  of 
Friday,  Saturday  and  Sunday  and  two  of  Sat- 
urday, Sunday  and  Monday,  one  period  in  the 
first  week,  one  in  the  third  and  one  in  the 
last  week.  It  is  obvious  for  the  same  reasons 
as  in  the  former  comparison  that  the  ad- 
vantage lies  with  the  third  method.  From  the 
standpoint  of  the  Saturday  and  Sunday  traf- 
fic, the  third  plan  provides  an  average  of  three 
days,  the  first  and  second  an  average  of  two 
days  without  much  oportunity  for  extra  per- 
iods if  the  weather  should  prove  inclement 
on  abnormal  traffic  days.  Although  the  first 
and  second  give  more  complete  information 
relative  to   normal   week   day   traffic,   it  is  us- 
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ually  unnecessary  to  take  traffic  on  more  than 
six  week  days  in  order  to  secure  satisfactor- 
data  relative  to  normal  traffic  in  a  given 
month. 

As  the  relationship  existing  between  the 
various  methods  considered  and  climatic  con- 
ditions has  an  important  bearing  upon  the  final 
selection  of  a  plan,  the  following  information 
is  presented  for  consideration.  The  months 
which  will  usually  be  used  for  short  period 
observations  are  from  March  to  August  in- 
clusive. 

The  following  data  for  the  years  1905  to 
1P09  inclusive  has  been  ascertained  relative  to 
the  first  method  of  taking  nine  consecutive 
days  in  the  middle  of  the  months  mentioned. 
In  a  total  of  30  periods  25  contained  at  least 
one  rainy  day,  thirteen  at  least  two  rainy  days, 
four  at  least  three  rainy  days  and  one  four 
rainy  davs.  In  the  30  periods  there  were  seven 
rainy  Sundavs  and  ten  rainy  Saturdays,  and 
in  two  periods  both  a  Saturday  and  a  Sunday 
were  rainy.  Hence  it  is  obvious  that  in  order 
to  secure  an  average  of  the  traffic  on  two  Sat- 
urdays and  two  Sundays,  it  will  be  necessary 
in  approximatelv  one  out  of  eveo'  two  cases 
to   take   extra   observations     upon     abnormal 

davs.  •  ,      t. 

For  the  second  method,  m  which  observa- 
tions on  week  davs  are  distributed  throughout 
the  month,  the  following  data  is  interestmg.  In 
a  total  of  30  combinations,  25  combmations 
contained  at  least  one  rainy  day,  15  combma- 
tions at  least  two  rainy  days,  ten  at  least 
three  rainy  davs  and  three  combmations,  five 
rainy  days.  In'  the  30  combinations  there  were 
13  rainv'Saturdavs  and  13  rainy  Sundays,  and 
in  seven  combinations  two  Saturdays,  two  Sun- 
davs or  one  Saturdav  and  one  Sunday  were 
rainy.  Here  it  is  apparent  that  in  19  cases 
out  of  30  it  would  be  necessary  to  take  extra 
observations  in  order  to  secure  an  average  of 
the  traffic  on  two  Saturdays  and  two  Sun- 
days. ,      ,  ■    J  c 

In  the  third  method  of  three  periods  ot 
three  davs  each  distributed  throughout  the 
month,  in  a  total  of  30  combinations  of  three 
periods,  25  contained  at  least  one  ramy  day, 
ten  contained  at  least  two  ramy  days  and 
three  contained  three  rainy  days.  In  the  30 
combinations  there  were  11  ramy  Saturdays 
and  15  rainv  Sundays,  and  in  seven  combina- 
tions two  Saturdays,  two  Sundays  or  one  Sat- 
urday and  one  Sundav  were  rainy,  two  refer- 
nnc'to  two  rainv  Saturdays  and  one  to  two 
rainv  Sundavs.  In  only  three  instances,  there- 
fore" will  it  be  necessary  to  take  extra  observa- 
tions on  Saturdays  or  Sundays  to  obtain  the 
average  of  the  traffic  on  two  Saturdays  and 
two  Sundays.  In  six  combinations  out  of  30 
one  rainy  Friday  occurred  but  m  no  case  more 
than  one   rainy  Friday.  ,  .     „        t. 

In  view  of  the  facts  presented  m  the  above 
discussion  the  third  method  is  preferable  both 
from  the  st.andpoint  of  the  data  secured  and 
economv  of  time  necessary  to  secure  an  av- 
erage o'f  the  traffic  on  the  abnormal  days,  bat- 
urdav  and  Sunday. 

The  number  of  consecutive  hours  which 
should  be  taken  during  the  day  will  depenc 
upon  local  conditions  and  the  period  of  the 
vear  when  observations  are  made.  In  manv 
cases  24  hours  will  be  absolutely  necessary, 
while  in  certain  cases  12  or  15  hours  will  be 
sati'^factorv  The  engineer  who  makes  the  pre- 
liminarv-  investigations  will  ascertain  the  num- 
ber of 'hours  requisite.  It  must  be  borne  in 
mind  that  the  facts  ascertained  are  used  as  a 
basis  for  an  estimate  of  traffic  and  hence 
minute  detail  should  not  be  obtained  at  un- 
warranted expense. 

The  Special  Meetings  of  the  American 
Society  of  Civil  Engineers  for  the 
Discussion  of   Matters   Relat- 
ing to  Road  Construction 
and  Maintenance. 
On  January  20  and  21  three  special  meetings 
were  held  in   New  York  City  under  the  aus- 
pices of  the  Committee  on  Bituminous  Mate- 
rials  for  Road  Construction  of  the  American 
Society   of    Civil    Engineers    for    the    purpose 
of   considering  matters   relating  to  road  con- 
struction and  road  maintenance.     The  subjects 
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assigned  for  discussion  at  the  morning  ses- 
sion on  Jan.  20  were:  (1)  "Preliminary  In- 
vestigations," (2)  "Relative  Value  of  Three 
Methods  of  Carrying  on  Work:  (a)  That  in 
which  both  labor  and  material  are  furnished 
by  the  contractor,  (b)  That  in  which  the  ma- 
terial is  supplied  by  the  party  of  the  first  part 
and  the  labor  by  the  contractor,  (c)  That  in 
which  both  the  labor  and  material  are  supplied 
by  the  party  of  the  first  part;"  (3)  "Systems 
of  Maintenance." 

The  discussion  on  the  first  topic  was  opened 
by  Mr.  Logan  W.  Page,  Director  Office  of 
Public  Roads  U.  S.  Department  of  Agri- 
culture. He  mentioned  the  fact  that  in  past 
years  sufficient  study  of  the  problems  in  ques- 
tion had  not  been  made  but  that  a  great  deal 
of  progress  was  being  made  along  the  right 
lines.  He  stated  that  the  greatest  difficulty 
in  arriving  at  an  intelligent  decision  on  the 
subject  is  due  to  the  fact  that  many  experi- 
ments are  not  published  and  if  they  arc  the  re- 
sults are  either  mcagerly  or  indefinilclv  re- 
ported; furthermore,  there  is  no  established 
system  by  means  of  which  the  data  obtained 
may  be  collected  and  compared.  This  may  be 
excused  to  a  certain  extent  owing  to  the  fact 
that  a  sufficient  time  has  not  elapsed  to  enable 
a  comprehensive  and  conclusive  system  to  be 
developed.  He  stated  that  lamentable  lack  of 
knowledge  prevails  among  road  engineers  as 
to  the  properties  of  dust  laying  materials  and 
the  methods  of  applying  the  same.  The  lack 
of  cooperation  in  experiments  by  engineers 
has  resulted  in  a  condition  that  oftentimes 
different  results  are  obtained  by  the  use  of 
similar  methods  without  any  definite  manner 
of  comparing  the  causes  which  produce  them. 
Mr.  Page  in  conclusion  outlined  a  method  of 
studving  the  problem :  1st.  All  engineers 
should  make  a  special  study  of  the  material, 
its  origin  and  composition:  2nd.  a  study  of 
dust  preventatives  and  methods  of  standardi- 
zation of  the  tests  and  results;  3rd,  detailed 
report  of  the  application  and  local  condition 
under  which  the  binder  is  applied:  4th.  a  re- 
port on  traffic  census;  .5th,  experiments  with 
various  methods  of  construction,  being  par- 
ticular that  the  results  accomplished  are  ob- 
tained under  a  given  set  of  conditions;  6th. 
experiments  as  to  the  relative  economic  value 
of  the  method  in  connection  with  the  amount 
of  traffic. 

Mr.  Page  was  followed  by  Mr,  W.  W.  Cros- 
by. Chief  Engineer  Maryland  _  Roads  Com- 
mission, who  emphasized  the  importance  of 
the  preliminary  investigation  and  stated  that 
there  was  no  one  best  method  or  one  best  ma- 
terial, but  that  conditions  under  which  the 
road  is  to  be  constructed  and  used  should 
govern. 

Mr.  A.  H.  Blanchard,  Deputy  Engineer 
State  Board  of  Public  Roads  of  Rhode  Island, 
stated  that  the  object  of  a  preliminary  inves- 
tigation should  be  to  obtain  a  result  that  will 
be  economical  and  efficient.  One  method  can 
only  become  standard  within  certain  limits  de- 
pending particularly  on  the  amount  of  traffic. 
.\mong  the  things  necessary  to  consider  in  a 
preliminary  investigation  he  mentioned  _  the 
use  of  motor  trucks,  the  difference  in  weight, 
speed,  and  kind  of  vehicles,  the  grade  of  the 
road,  the  relative  economy  of  the  various  ma- 
terials, time  in  which  a  given  highway  can  be 
constructed,  the  time  of  year,  the  climatic  con- 
ditions, and  as  to  whether  the  penetration  or 
mixing  methods  should  be  used. 

The  discussion  on  the  topic  "the  relative 
value  of  three  methods  of  carrying  on  work" 
was  introduced  by  Mr,  Harold  Parker.  Chair- 
man of  the  Massachusetts  Highway  ^  Com- 
mission, who  suggested  that  work  carried  on 
bv  the  method  where  both  labor  and  material 
is  furnished  by  the  contractor  is  satisfactory 
where  the  contractor  can  bid  intelli.gently. 
where  the  amount  and  quality  of  the  work  can 
be  easily  and  accurately  determined.  The 
iiietliod  where  material  is  furnished  by  the 
party  of  the  first  part  and  labor  by  the  con- 
tractor is  advantageous  where  there  is  a  ques- 
tion as  to  the  material  to  be  used,  especially 
where  bituminous  materials  are  to  be  required. 
He  stated  that  this  method  was  economical 
and  satisfactory  and  used  by  the  Massachu- 
setts Highway  Commission  for  concrete  walls, 
bridges,  etc.    He  stated  that  the  method  where 


labor  and  material  are  supplied  by  the  party 
of  the  first  part  should  be  used  where  the 
conditions  are  such  that  the  contractor  can- 
not bid  intelligently  and  where  there  is  diffi- 
culty in  definitely  determining  the  quality, 
(piantily  or  method  of  carrying  on  the  work. 
This  method  he  said  is  usually  not  economical 
or   satisfactory. 

Messrs.  Henry  B.  Drowne  of  Rhode  Island, 
J.  W.  Hunter,  Chief  Engineer  Pennsylvania 
Highway  Commission,  P.  D.  Sargent  of  the 
Maine  State  Highway  Commission,  W.  W. 
Crosby.  F.  E.  Ellis  of  Melrose,  Massachusetts, 
S.  Whinery  of  New  York  City,  James  Owen, 
Consulting  Engineer  of  Newark.  New  Jersey, 
and  W.  B.  PuIIar  of  Chicago,  discussed  the 
question  along  the  lines  indicated  by  Mr.  Par- 
ker. 

The  subject  of  "Systems  of  Maintenance" 
was  interestingly  discussed  by  Mr.  Herbert  K. 
Bishop.  Deputy  Highway  Commissioner  of 
New  York  State,  who  outlined  the  work  of 
maintaining  nearly  2.000  miles  of  road  which 
was  in  deplorable  shape  after  a  neglect  of 
from  two  to  twelve  years  and  which  was 
brought  into  a  very  satisfactory  condition  in 
two  years'  time.  The  system  was  outlined 
briefly  as  follows :  The  State  is  divided  into 
six  Divisions  under  a  Superintendent  of  Re- 
pairs ;  these  Divisions  are  subdivided  into 
from  five  to  seven  Sections  in  charge  of  an 
Inspector:  these  Sections  are  subdivided  into 
patrols  of  a  length  averaging  five  miles  which 
are  in  charge  of  a  "Patrolman"  who  is  re- 
quired to  furnish  a  horse  and  cart.  The  Pa- 
trolmen work  about  nine  months  of  the  year. 
Each  Patrolman  reports  daily  to  the  Inspec- 
tor who  reports  weekly  to  the  Superintendent 
of  Repairs,  who  in  turn  reports  daily  to  the 
Dcputv  Commissioner.  The  average  cost  of 
each  Patrolman  for  the  time  worked  was 
given  at  $106  per  year.  Mr.  Bishop  also  de- 
scribed at  length  the  various  methods  of  resur- 
facing and  the  results  noted. 

Mr,  F,  J,  Sharpies  of  New  Jersev.  speak- 
ing of  the  methods  to  be  used  to  maintain  the 
surface  of  a  road,  recommended  the  use  of  an 
asphaltic  oil  of  from  40  to  45  per  cent,  spread 
under  pressure,  and  that  care  should  be  taken 
as  to  the  viscosity  of  the  material.  He  also 
said  that  good  results  were  obtained  by  con- 
structing ordinarv  water-bound  macadam  and 
then  treating  with  a  bituminous  material  to 
preserve  the  surface. 

The  first  subject  for  discussion  at  the  after- 
noon meeting  on  Jan.  20  was  "The  Use  of 
Water,  Calcium  Chloride,  Light  Oils,  etc.,  as 
Dust  Palliatives."  This  subject  was  intro- 
duced by  Mr.  Samuel  Whinery.  Consulting 
En,gineer.  New  York  City,  who  made  an  ap- 
peal for  a  more  systematic,  intelligent  and 
careful  study  of  the  use  of  water  as  a  dust 
palliative  and  gave  figures  which  indicated  that 
such  an  application  was  very  economical.  In 
regard  to  oil  he  stated  that  the  success  de- 
pends upon  the  care  and  judgment  used  in 
applying  the  same. 

Mr.  Herbert  C.  Poore  spoke  of  the  success 
of  applying  coal  tar  on  roads,  under  pressure, 
with  two  applications  of  Vz  and  %  gal.  per 
yard,  at  a  cost  of  from  3  to  5  cts.  per  sq.  yd. 

Mr,  J.  L.  Weeks  of  Baltimore  described  the 
use  of  an  emulsion,  at  a  cost  of  2  1-10  cts.  per 
yd.,  giving  the  specifications  for  the  same. 

IMessrs,  Bishop  and  L,  R,  Grabell  described 
experiments  in  the  use  of  calcium  chloride. 
it  being  stated  that  the  climatic  conditions  of 
the  location  in  which  used  determined  the 
efficacy   of   the   treatment. 

The  second  subject  for  the  afternoon  dis- 
cussion. "Surface  Treatment  with  Tars, 
Heavy  Oils,  etc.,"  was  opened  with  a  paper  by 
Mr.  Charles  W.  Ross.  Street  Commissioner. 
Newton.  Mass..  wdiich  was  read  by  Mr,  E, 
M,  Rogers,  Some  of  the  points  mentioned 
were  as  follows :  With  good  drainage  the  as- 
phalt gives  a  more  permanent  road.  In  apply- 
ing the  bituminous  material  the  road  must  be 
clean  and  dry.  The  three  divisions  into  which 
bituminous  materials  may  be  divided  were 
stated  to  be:  Ca")  Asphalt  which  can  flow  of 
itself;  (b)  That  used  for  construction  by  the 
penetration  method:  (c)  Sejiii-solid.  that 
which  has  to  be  heated  and  may  be  used  in 
the  mixing  method.  After  experiments  cov- 
ering from  one  to  three  years  the  results  may 
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be  considered  satisfactory.  Tar  was  said  not 
to  be  as  good  for  gravel  roads  as  asphalt. 

Mr.  Prevost  Hubbard  spoke  of  the  neces- 
sity of  obtaining  accurate  data  as  to  the  traf- 
fic, particularly  as  to  whether  horse-drawn 
vehicles  or  automobiles,  citing  several  cases 
which  showed  that  roads  surfaced  with  a  bit- 
uminous mixture  were  easily  maintained  when 
the  automobile  traffic  is  in  exxess  of  a  certain 
ratio  to  the  horse  traffic;  where  the  latter  is 
the  greater  the  surface  roughens  up  and  dis- 
integrates. The  efTect  of  the  automobile  is  to 
iron  out  the  road. 

Mr.  A.  W.  Deane  gave  his  experience  with 
asphalt  treatment,  recommending  the  use  of 
pressure   in    sprinkling. 

Mr.  W.  W.  Crosby.  Mr.  .X.  F.  Armstrong  of 
the  New  York  Highway  Department,  and  Mr. 
Bristol  of  Massachusetts,  also  spoke  of  the 
value  of  a  traffic  census  and  the  effect  of  the 
different  kinds  of  traffic  on  the  roads. 

Prof.  Arthur  H.  Blanchard  described  the 
methods  used  in  England  to  systematize  the 
data  on  road  construction  and  maintenance. 

Mr.  Harold  Parker  described  the  experi- 
ments of  the  Massachusetts  Highway  Com- 
mission with  the  use  of  machines  for  apply- 
ing oils  under  pressure,  and  expressed  the 
opinion  that  it  is  the  most  satisfactory  method 
to  use. 

Mr.  R.  A.  Meeker,  Deputy  Commissioner  of 
New  Jersey,  emphasized  the  necessity  of  put- 
ting the  road  in  good  condition  before  any 
Work  is  done.  Tn  reply  to  a  question  of  Mr. 
E.  P.  North,  of  New  York  City.  Mr.  Bishop 
stated  that  Kentucky  rock  asphalt  had  been 
used  in  repairing  roads  in  New  York  State 
with  good  results,  although  the  cost^  was  high, 
the  average  additional  cost  over  ordinary  mac- 
adam bein.g  about  .50  cts.  per  sq.  yd. 

The  topics  for  discussion  at  the  Jan.  21 
session  were  "The  Use  of  Bituminous  Mate- 
rials bv  Penetration  Methods,"  and  "The  Use 
of  Bituminous  Materials  by  Mixing  Meth- 
ods." 

The  first  subject  was  introduced  by  !\Ir.  W. 
W.  Crosby  who  spoke  in  part  as  follows: 
Tlie  local  conditions  in  "Maryland  demand  the 
penetration  method.  The  work  is  carried  on 
the  same  as  for  water  bound  macadam  until 
the  top  course  is  reached.  The  qu,antity  of 
pitch  used  varies  from  %  to  T)  gals,  per  sq.  yd. 
The  speaker  gave  the  following  data  in  regard 
to  a  road  constructed  in  lOOS.  A  refined  w-ater 
gas  tar,  costing  6  cts.  per  gallon  delivered,  was 
used ;  this  w-as  spread  at  a  rate  of  1  ,gal.  per 
sq.  vd.  at  a  total  cost,  including  sweeping,  etc., 
of  $.120  per  sq.  yd.  The  speaker  stated  that 
the  results  have  been  satisfactory,  there  being 
no  repairs  up  to  the  present  time  although  the 
road  is  subiect  to  a  heavy  traffic.  This  he 
followed  with  a  description  of  a  series  of 
comparative  tests  which  are  being  made  on 
eight  miles  of  road  that  have  been  constructed 
by  twenty  different  methods.  Tn  Maryland  the 
penetration  method  has  been  successfully  used 
on  oyster  shells  and  gravel. 

The  next  speaker,  Mr.  A.  F.  Armstrong, 
described  the  work  of  the  New  York  State 
Highway  Department,  stating  that  in  two 
years  about  67.3  miles  of  bituminous  macadam 
highways  had  been  repaired  or  constructed  by 
the  penetration  method  and  two  miles  by  the 
mixing  method,  the  results  so  far  being  as  a 
whole  satisfactory.  Where  failures  have  oc- 
curred they  may  be  traced  to  the  following 
causes:  insufficient  drainage,  poor  stone, 
quality  of  screenings,  the  bitumen  used  and 
the  workmanship,  fn  cases  where  results  are 
not  uniform  the  trouble  may  be  traced  to 
pockets  in  the  top  course  caused  by  variation 
in  the  stone  so  that  the  penetration  is  uneven. 
Data  on  78  miles  of  road  constructed  during 
IpnO  were  given  as  follows  :  the  average  cost 
per  sq.  yd.  above  the  cost  of  water  bound  mac- 
adam was  24  cts.,  divided  as  follows:  -5  cts. 
for  labor.  17  cts.  for  material,  1  ct.  for  equip- 
ment and  1  ct.  for  engineering. 

Mr.  R.  K.  Compton  of  Baltimore  described 
the  construction  of  about  l,?ilO  =q.  yds.  of  road 
(1  'u.  thick  as  follows:  The  base  course  4  in. 
thick  was  poured  with  a  bituminous  mi.xture 
at  a  rate  of  %  gal.  to  the  sq.  yd.,  this  being 
covered  with  %  in.  to  Vt  in.  stone  and  thor- 
oughly rolled ;  the  top  course  was  then  spread 


and  the  binder  distributed  by  hand  by  means 
of  a  linen  hose  connected  to  the  tank.  The 
cost  was  $.7205  per  sq.  yd. 

Mr.  Shirley  of  Maryland  mentioned  a  road 
constructed  with  a  "iarvia"  binder  and  a 
"gneise"  stone  metal  in  1005  at  a  cost  of  $..3.3 
per  yd.  that  is  now  in  good  condition  with  no 
maintenance  charge.  He  gave  his  experience 
with  the  use  of  a  hand  rotary  pump  in  re- 
luoving  the  bituminous  material  from  tank 
cars  and  its  distribution  liy  means  of  tubs  and 
ladles. 

Mr.  J.  C.  Wonders.  Highway  Comnn'ssion- 
er  of  Ohio,  stated  that  in  his  locality  t;ir  jirod- 
ucts  became  slippery. 

Mr.  R.  A.  Meeker  emphasized  that  in  all 
construction  by  the  penetration  method  care- 
ful and  conscientious  work  was  absolutely 
necessary,  that  the  stone  used  in  the  construc- 
tion should  be  clean,  a  little  moisture  not  be- 
ing as  harmful  as  a  little  dirt. 

Mr.  Clifford  Richardson  of  New  York  City 
called  attention  to  the  fact  that  in  the  pene- 
tration method  the  excess  of  asphalt  formed 
a  reservoir  which  would  replace  that  destroyed 
or  evaporated,  whereas  in  the  mixing  method 
no  such  result  was  possible. 

The  second  subject  "The  Use  of  Bituminous 
Material  by  Mixing  Methods"  was  introduced 
by  Prof.  A.  PI.  Blanchard  who  mentioned  two 
types  of  mixtures.  First,  a  mixture  in  which 
the  broken  stone  and  sand  are  carefully 
graded  as  to  size  and  a  heavy  asphalt  used  in 
the  mixture,  the  mixing  being  done  by  machin- 
ery. The  results  are  satisfactory  but  the  sur- 
face may  be  slippery  or  dusty.  Second,  the 
construction  of  a  road  with  different  standard 
sizes  of  stone  with  or  without  sand  and  a 
fluid  or  semi-fluid  bitumen  permitting  a  hand 
mixing.  .A.ftcr  describing  several  experiments 
made  in  Rhode  Island  he  attributed  failures  to 
the  following  causes:  poor  binder,  bitumin- 
ous material  not  adapted,  mistakes  in  aggre- 
gate, selection  of  sizes,  aggregate  covered  with 
dust,  aggregate  damp,  a.g.gregate  over  heated, 
excessively  heavy  three-wheeled  roller,  coat- 
ing of  aggregate  liy  roadside  dust,  insufficient 
bond  between  the  two  courses,  and  incompe- 
tent supervision. 

The  subject  was  further  discussed  in  a  pa- 
per written  bv  Mr.  F.  C.  Pillsbury  and  read 
bv  Mr.  Fisher,  Messrs.  Howard  of  Chicago. 
W.  H.  Connell  of  New  York  Citv,  P:nd  D. 
Sargent  of  Maine,  and  F.  R.  Smith,  also  took 
part  in  this  discussion. 

The  meetings  were  largely  .attended  and  a 
great  deal  of  interest  w-as  shown  in  the  dis- 
cussions. It  was  noted  that  considerable  prog- 
ress had  been  made  during  the  iiast  year  and 
that  the  speakers  talked  with  a  greater  degree 
of  confidence  than  ,'it  a  similar  meeting  a  year 
ago. 


Standardizing      Pavement      Specifica- 
tions. 

The  second  aiunial  convention  nf  the  Or- 
ganization of  Ci*y  Officials  for  standardizing 
Paving  Specifications  was  held  in  Xew  York 
City,  Jan.  10-1.3,  lf)ll.  The  first  convention  nf 
this  organization  was  held  in  Chicigo  on  Feb. 
21-26,  IPIO.  and  at  that  time  prelinn'nary  spe- 
cifications for  the  v.-irious  standard  pavements 
were  drafted.  The  recent  convention  in  New 
York  City  was  held  for  the  uurnose  of  sup- 
plementing the  work  done  at  tlie  first  con- 
vention by  revising  and  amplifying  the  first 
sets  of  specifications  .At  the  New  York  con- 
vention .32  of  the  cities  nf  the  United  .States 
were  represented,  tlie  hd:\\  minilier  of  dele- 
gates being  7.3.  .As  was  the  case  at  the  Chi- 
ca.go  convention  cninuiitti  es  were  a|>pointed  to 
consider  specification-  for  the  f.iUowing:  Ce- 
ment, Concrete  and  Cmicrrte  P.ivenients.  Ri- 
tuminnus  Concrete,  Vitrified  Brick,  Afacadam. 
Creosoted  Blocks.  Sheet  .Asphalt.  Stnue 
Blrcks,  and  Bonds,  Guarantees  ;ind  I'nifonu 
Bidding  Blanks.  The  enniiiiittee  reports  on 
specifications  for  the  above  were  adopted  by 
the  convention,  but  it  was  decided  that  the 
specifications  shnnhl  not  In-  made  public  until 
they  had  been  prinle<l  .nid  copyrighted  by  tin; 
association.  The  eoniniittees  did  not  make 
many  changes  in  the  spcciiR-ations  of  the  first 
convention.  Tn  the  creos.oted  wood  block 
pavement    specification    the    principal    change 


was  that  the  specific  gravity  of  the  creosote 
oil  was  defined  as  between  the  limits  of  1.10 
and  1.14,  instead  of  a  minimum  of  1.10  as 
in  last  year's  specifications.  The  committee 
on  brick  pavements  dropped  the  absorption 
lest  and  adopted  the  standard  rattler  and 
short  test  of  the  National  Paving  Brick  Man- 
ufacturers Association.  The  committee  also 
provided  alternative  specifications  for  asphalt 
filler  and  for  coal  tar  pitch  filler.  The  officers 
elected  for  the  ensuing  year  are  as  follows : 
President,  George  W.  Tillson,  New  York 
city;  First  Vice  President.  Capt.  W.  J.  Har- 
dee. New  Orleans,  La.;  Second  Vice  Presi- 
dent. L.  W.  Rundlett,  St.  Paul,  Minn.;  Third 
Vice  President.  George  W.  Craig,  Omaha, 
Neb.;  Fourth  Vice  President,  J.  E.  Farris, 
Kansas  City,  Mo.;  Secretary  and  Treasurer. 
John  B.  Hittell,  Chicago.  The  next  meeting 
of  the  organization  is  to  be  held  at  New  Or- 
leans,  La,,  on  Jan.   1.5,   1P12. 


Status    of    Excavation    and    Concrete 
Work  at  Panama. 

Excavation  for  the  Panama  Canal  was  com, 
meneed  by  the  .Americans  May  4,  1904.  Dur- 
ing the  remainder  of  that  vear  24-3,472  cu.  vds. 
of  material  were  excavated.  In  1905  nearly 
2.000,000  cu.  yds.  were  excavated ;  in  1906, 
nearly  •5,000,000;  in  1907,  nearly  16,000,000-  in 
l!t08,  more  than  37,000.000;  in  1909,  .3.5,000,000 
cu.  yds.  were  removed,  and  last  year  31,000,000 
cu.  yds.  were  excavated.  The  total  amount 
excavated  itp  to  Jan.  1,  1910  is  1-26,407,064  cu. 
yds.  There  remains  to  be  excavated  some 
.56,000,000  cu.  yds.,  of  which  22,000,000  cu.  yds. 
are  to  be  handled  by  dredges.  If  the  rate  of 
progress  which  has  been  made  for  the  past 
three  years  is  kept  up,  all  excavation  for  the 
canal  ought  to  be  completed  during  the  vear  of 
1912. 

About  50  per  cent  of  the  remaining  excava- 
tion is  in  the  Culebra  cut.  The  balance  is 
about  eipially  divided  betw^een  the  Pacific  and 
.-Atlantic  <livisions. 

The  concrete  work  in  the  three  twin  locks 
at  Gatun  is  nearly  50  per  cent  completed,  the 
exact  amount  on  Jan.  14,  1911,  being  1,0.33,708 
cu.  yds.  out  of  a  total  of  2,085,000.  About  CO 
per  cent  of  the  concrete  work  of  the  Pedro 
Miguel  locks  is  completed.  497,804  cu.  yds.  out 
of  a  total  of  837,400  cu.  yds.  haviiig  been 
placed. 

Operations  have  reached  the  point  where  the 
maximum  output  of  all  four  of  the  berm 
crane  mixers  cannot  be  utilized,  and  therefore 
only  two  of  them  are  kept  at  w-ork  continuous- 
ly. On  the  other  hand,  the  installation  of  the 
steel  work  for  the  lock  machinery  is  assuming 
greater  proportions  as  the  work  advances  to- 
wards the  ends  of  the  lock.  In  the  upper  part 
of  the  lock,  the  construction  of  the  west  wall 
is  bein.g  continued  to  the  point  of  junction 
with  the  wing  wall,  and  excavation  for  the 
center  .wall  extension  has  been  resumed.  Work 
on  the  east  wall  extension  is  temporarily  sus- 
pended. .At  the  south  end,  construction  is  pro- 
ceeding on  all  three  w-alls.  and  in  addition  one 
chamljer  crane  is  engaged  in  placing  concrete 
in  the  extension  of  the  guide  wall  to  its 
farthest  point  north.  The  placing  of  the  steel 
castings  for  the  two  sluice  .gates  at  the  south 
end  of  the  center  wall  is  about  com|)letcd. 
These  castings  form  the  division  and  side 
walls  of  the  .gales,  the  division  wall  employing 
three  and  the  side  walls  two.  Each  casting 
occupies  a  vertical  position,  is  22  ft.  high,  and 
weighs  a  little  over  24,000  jiounds.  In  addi- 
tion two  smaller  castings  are  placed  a  few  feet 
away,  one  in  front  and  the  other  in  the  rear  of 
the  gates,  which  will  serve  as  a  cutwater  in 
the  flow  from  the  culvert. 

.\t  Miraflores  about  liiO.nOO  cu.  yds.  of  con- 
crete have  been  placed  in  the  upper  lock  and 
the  most  of  it  has  been  used  in  the  lloor  and 
floor  culverts,  an<l  in  the  east  wall. 

The  concreteing  of  the  locks  was  started  in 
.August,  19(i9,  at  the  Gatun  locks.  Here  the 
work  has  jirogressed  rapidly,  as  much  as 
89,01111  cu.  yds.  having  been  placed  in  one 
month.  At  the  Pedro  Miguel  locks  the  record 
month  was  64,i>00  cu.  yds.,  and  at  iVIiraflores 
23,000  cu.  yds.  is  the  best  luonth's  record.  The 
concrete  work  should  be  finished,  at  the  pres- 
ent rate  of  progress,  in  about  two  years. 
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Methods    and    Cost    of    Constructing 

Water   Purification   Works  at 

Springfield,   Mass.  ■ 

^ColUillVll■^l    from  page   113.) 

Filtering  Mah-riiils. — .-Xs  indicated  by  tlie 
title  of  this  paper,  the  lihcring  agency  em- 
ployed in  the  operation  of  the  plant  i.s  sand. 
The  contract  plans  called  for  a  layer  of  sand 
>f  certain  specified  requirements  :!  "f t.  in  thick- 
ness, covering  the  entire  area  of  each  filter. 
l"or  the  purpose  of  properly  collecting  the 
liltered  water  after  it  has  percolated  through 
:lie  sand  and  for  delivering  it  to  the  outlet 
Irains,  a  hed  of  gravel  I'i  ins.  in  thickness  ar- 
ranged in  three  layers  of  different  sizes  and 
siirrotmding  10-in.  split  tile  lateral  drains  was 
deposited  over  the  filter  Hoor  in  advance  of 
the  sand  layers.  The  lower  7  ins.  of  the 
hed  of  gravel  consisted  of  stones  larger  than 
1  in.  in  diameter  and  with  few  larger  than 
■2  ins.  The  next  2M  ins.  of  thickness  con- 
tained stones  which  had  passed  a  1-in.  screen 
and  had  been  retained  on  a  screen  of  %-in. 
mesh.  The  top  ZV^-ins.  layer  of  gravel  con- 
tained stones  which  had  passed  a  %-in.  mesh 
and  varied  in  diameter  from  %-in.  size  down 
to  that  of  the  coarsest  grains  of  sand.  There 
were,  therefore,  including  the  sand,  four  dif- 
ferent grades  of  material  required  for  this 
purpose. 

The  specifications  in  describing  the  neces- 
sary requirements  of  the  sand  provided  that 
grains  exceeding  .5  mm.  should  be  excluded 
and  that  not  more  than  1  per  cent  should  be 
less  than  0.13  mm.,  that  its  effective  size 
should  lie  between  0.2."i  mm.  and  0.3.")  mm. 
and  that  its  "uniformity  coefficient"  should 
not  exceed  3.-  For  the  benefit  of  those  who 
are  unfamiliar  (as  was  the  writer  previous  to 
this  experience)  with  the  meaning  of  these 
terms,  it  may  be  explained  that  the  "effective 
size"  of  sand  as  here  used  is  the  least  size  of 
mesh  throiJgh  which  10  per  cent  by  weight  of 
the  sand  will  pass,  or  is  in  a  sense  the  measure 
of  its  relative  fineness  or  ability  to  pass  the 
water ;  and  that  the  "uniformity  coeflncient" 
is  the  ratio  existing  between  the  least  sizes  of 
mesh  w-hich  60  per  cent  and  10  per  cent  by 
weight,  respectively,  of  sand  will  pass.  Thus, 
if  10  per  cent  of  the  sample  will  just  pass 
a  mesh  of  0.27  mm.  and  60  per  cent  just  passes 
a  mesh  of  0.81  mm.,  the  ratio,  or  "uniformity 
coefficient,"  is  3,  and  is  to  a  certain  extent 
an  indication  of  the  variation  in  size  of  grains. 
If  the  effective  size  is  low — for  example, 
0.20 — it  is  an  indication  of  the  presence  of 
an  excessive  amount  of  fine  grains,  since  10 
per  cent  of  the  whole  is  fine  enough  to  pass  a 
mesh  as  small  as  0.20  mm.  This  condition 
can  easily  be  corrected  by  washing  out  some 
of  the  fine  grains,  thus  lessening  the  percent- 
age which  will  pass  a  0.20  mm.  mesh  and  con- 
sequently increasing  the  size  of  mesh  re- 
quired to  just  pass  10  per  cent. 

If  the  effective  size  is  satisfactory — say, 
0.30 — but  the  "uniformity  coefficient"  is  too 
high — say,  3.-50— it  is  an  indication  of  an  ex- 
cessive proportion  of  large  grains  in  the  sand, 
since  40  per  cent  of  the  whole  must  be  larger 
than  1.0.5  mm.  in  the  assumed  case.  This  con- 
dition may  sometimes  be  corrected  by  screen- 
ing the  sand  through  a  finer  screen,  thus  re- 
moving some  of  the  larger  grains  and  lessen- 
ing the  size  of  the  mesh  w^hich  still  retains 
40  per  cent  of  the  sample.  When  this  is  done 
it  disturbs  the  "effective  size"  by  lowering  it. 
and  new  complications  may  arise. 

To  secure  from  natural  sources  a  large  vol- 
ume of  sand  possesing  the  required  physical 
characteristics  as  outlined  above  proved  in  the 
case  of  this  work  a  difficult  task.  The  city, 
acting  through  its  engineers,  had.  prior  to  the 
letting  of  the  contract,  caused  an  investiga- 
tion of  the  surrounding  country  to  be  made 
with    the    idea    of    locating   a    possible    supply 

*.\.  paper,  by  Charles  R.  Gow.  read  before  the 
Boston  Society  of  Civil  Engineers  and  published 
;n  the  .Journal  of  the  Association  of  Engineering 
SAcioties  for  December,  1910. 


of  filter  sand.  Certain  test  pits  on  the  city's 
own  property,  at  a  distance  of  about  three- 
iiuarters  of  a  mile  above  the  location  of  the 
work,  apparently  indicated  the  existence  of  a 
suflicient  and  satisfactory  supply  of  this  ma- 
terial. Laboratory  tests  of  samples  from  these 
pits  showed  the  sand  to  contain  an  excess 
of  fine  grains  wliich  could  be  easily  removed 
by  washing.  Subsequently,  however,  when  an 
attempt  was  made  to  secure  the  sand  from 
this  locality,  it  was  found  to  contain  onlv 
about  1,.500  cu.  yds,  of  the  21,000  cu,  yds.  re'- 
quired,  the  original  indication  of  quantity 
proving  to  have  been  misleading.  No  satisfac- 
tory material  could  be  found  within  conven- 
ient hauling  distance,  but  a  deposit  of  sand 
w,as  finally  located  on  private  land  about  one 
mile  below  the  work,  which  gave  promise  of 
meeting  the  necessary  requirements,  provided 
some  way  could  be  devised  to  eliminate  the 
excess  of  coarse  grains  it  contained.  Ar- 
rangements were  made  with  the  owner  for 
securing  sand  from  this  property,  which  was 
situated  at  an  elevation  100  ft.  lower  than  that 
of  the  work,  requiring  an  uphill  haul  of  that 
amount  over  the  mile  of  highway  separating 
the  two  points.  The  100-ft.  difference  in  ele- 
vation was  gained  mostly  in  four  separate 
sharp  grades  of  a  few  hundred  feet  each 
in  length.  The  steam  shovel  previously  men- 
tioned as  having  been  used  in  excavating  for 
the  filters  and  borrow  pit  was  brought  down 
on  its  own  wheels  and  by  its  own  power  and 
installed  in  the  new  pit  for  use  in  loading 
wagons.  _  Considerable  selection  of  material 
was  required,  as  the  bank  varied  greatly  in 
its  character.  When,  as  was  frequently"  the 
case,  the  material  in  front  of  the  shovel  was 
too  coarse  for  the  purpose,  it  became  neces- 
sary to  mix  the  loads  by  adding  finer  mate- 
rial, loading  by  hand  from  some  other  part 
of  the  bank.  The  run  of  the  bank  contained 
a  sufficient  amount  of  gravel  to  supply  the 
needed  proportion  of  that  material  for  the 
graded    layers    previously    referred    to. 

Owing  to  the  excessive  grades  encountered 
in  hauling  to  the  work,  the  double  teams  em- 
ployed could  draw  only  1  cu.  yd.  to  a  trip. 
They  were  assisted  up  the  four  steepest  grades 
by  tow  teams,  for  which  purpose  two  double 
teams  were  permanently  stationed  at  each 
hill.  Ten  trips  were  required  in  good  weather 
of  each  team  hauling  from  the  pit,  and  this 
was  reduced  to  nine  and  sometimes  eight 
when  the  roads  became  heavy  from  rains.  Six 
dollars  per  day  was  paid  for  each  double  team, 
and  difficulty  was  encountered  in  securing  a 
sufficient  number  for  the  purpose  at  that  price. 
Only  the  heaviest  and  strongest  teams  could 
stand  this  haul  continuously,  and  even  these 
lost  weight  rapidly  during  the  hot  weather  or 
when  the  roads  were  bad.  From  35  to  40 
teams  were  employed  at  times  in  addition'  to 
the  tow  teams. 

Scrccifiiig  and  Washing  Plant. — There  were 
required  for  the  purpose  of  filter  materials 
17,000  cu.  yds.  of  sand  and  3,800  cu.  yds.  of 
gravel.  One  cubic  yard  of  gravel,  therefore, 
was  necessary  with  each  4.-5  cu.  yds.  of  sand 
prepared.  Since  the  material  from  the  pit 
contained  a  sufficient  proportion  of  gravel,  on 
the  average,  to  supply  the  desired  amount, 
the  screening  and  washing  plant  was  designed 
with  a  view  to  obtaining  both  the  filter  sand 
and  the  required  sizes  of  gravel  in  one  op 
eration. 

Delays  incident  to  the  securing  of  a  satis- 
factory source  of  supply  and  other  causes  post- 
poned the  starting  of  this  work  until  almost 
.\ug.  1.  It  was  imperative  that  this  work 
should  be  completed  before  the  cold  weather 
set  in,  and,  therefore,  only  three  months  re- 
mained in  which  to  prepare  and  place  the  21.- 
uOO  cu.  yds.  of  material  needed.  On  a  basis  of 
70  working  days  for  the  three  months,  an 
output  of  at  least  300  cu.  yds.  per  day  was 
necessary  to  complete  the  work  in  time. 

A  serious  feature  which  caused  much  ap- 
prehension was  the  scarcity  of  water  available 
for  the  purposes  of  the  plant.  Previous  men- 
tion has  been  made  of  a  brook  which  former- 


ly flowed  over  the  site  of  the  filters  and  which 
was  subsequently  diverted  to  a  new  channel. 
Though  this  brook  was  of  considerable  size 
in  the  spring  of  the  year,  it  dried  up  during 
the  summer  months  to  a  small  flow  of  about  20 
gals,  per  minute. 

It  was  estimated  by  Mr.  Hazen  that  1,000 
gals,  of  water  might  be  required  for  each 
cubic  yard  of  sand  washed.  Consequently  if 
300  cu.  yds .  were  to  be  handled  in  10  hrs., 
at  least  500  gals,  of  water  per  minute  should 
be  available  for  the  purpose.  In  addition  to 
the  small  amount  supplied  by  the  brook,  there 
was  available  a  slightly  larger  amount  of  wa- 
ter representing  the  leakage  in  4,500  lin.  ft. 
of  tunnel  immediately  above  the  work,  and 
in  addition  the  ground  water  leakage  of  the 
filters,  which  amounted  to  about  10  gals,  per 
minute.  Altogether,  therefore,  it  was  possible 
to  obtain  a  supply  of  water  when  utilizing  all 
possible  sources  of  approximately  50  to  GO 
gals,  per  minute,  or  one-tenth  of  the  required 
amount. 

On  the  advice  of  Mr.  Hazen  and  Mr.  Loch- 
ridge,  all  of  the  water  diverted  either  by 
gravity  or  by  pumping  into  the  aerator,  which 
was  used  as  a  storage  reservoir.  Water  once 
used  in  washing  was  returned  to  this  reservoir 
to  be  used  again,  and  in  this  manner  a  suffi- 
cient supply  was  maintained.  The  returning 
water  brought  with  it  each  time  the  silt  and 
fine  sand  it  had  washed  out  of  the  materials, 
which  silt  was  naturally  deposited  in  the  bot- 
tom of  the  aerator.  When  this  deposit  had 
accumulated  to  such  an  extent  as  to  cause  diffi- 
culty, the  water  was  drawn  down  and  the 
sediment  removed.  It  might  be  supposed  that 
dirty  and  roily  water  such  as  this  soon  became 
would  add  to  rather  than  remove  fine  par- 
ticles from  the  sand.  As  a  matter  of  fact, 
however,  this  sediment  carried  by  the  water 
remained  in  suspension  throughout  the  opera- 
tion and  was  apparently  as  effective  in  clean- 
ing the  sand  as  was  clean  water.  Toward 
the  end  of  the  work  it  became  possible  to 
obtain  an  unlimited  supply  of  clean  water 
from  the  river  supply,  which  by  that  time  had 
been  diverted  through  the  tunnel.  While 
much  more  convenient  for  the  purpose,  it  can- 
not be  said  that  it  accomplished  the  result 
in  a  more  efficient  manner  than  did  the  dirty 
water. 

The  use  of  the  aerator  as  a  storage  reser- 
voir for  the  water  influenced  the  selection  of 
its  vicinity  as  a  site  upon  which  to  locate  the 
screening  and  washing  plant  for  preparing  the 
filter  materials.  Figure  26  shows  the  details 
of  construction  and  final  arrangement  of  the 
plant. 

The  teams  drawing  from  the  sand  pit  en- 
tered from  the  highway  and  passed  across  the 
top  of  the  filter  fill  on  to  a  bridge  which 
extended  out  from  the  filters  and  over  the 
aerator  to  the  ground  beyond.  This  bridge 
passed  directly  over  the  boots  of  two  14-in. 
bucket  elevators,  located  between  the  filters 
and  the  aerator.  A  hopper  under  the  bridge 
received  the  contents  of  the  bottom-dump 
wagons  as  they  passed  over  its  opening  in  the 
floor  of  the  bridee,  and  the  sand  and  gravel 
were  fed  from  this  hopper  on  to  the  bucket 
elevators  by  means  of  two  gates  at  its  base. 
The  second  e'evator  was  installed  as  a  pre- 
caution against  possible  delays  from  break- 
downs. The  sand  and  gravel  were  raised  bv 
these  elevators  to  a  42-in.  revolving  cylindrical 
screen  consisting  of  an  8-ft.  section  of  %-in. 
perforation,  a  4-ft.  section  of  1-in.  and  a  4-ft. 
section  of  2'^-in.  perforation,  A  6-in.  cen- 
trifu.ga!  pump  supplied  the  w-ater  used  for 
washing  purposes  to  the  various  points  where 
it  was  needed. 

.•\  3-5-h.p.  steam  engine  operated  the  ele- 
vators and  screen,  and  the  40-h.p.  gasoline  en- 
gine nreviously  used  on  the  crusher  operated 
the  centrifugal  pump.  Provisions  were  made 
which  nermitted  the  operation  of  the  entire 
plant  by  either  engine,  and  in  case  of  break- 
downs this  feature  proved  to  be  of  great  value 
in   avoiding  delays.     The   fi-in.   pump   worked 
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against  a  total  head  of  about  40  ft.,  and  con- 
sumed a  large  amount  of  power. 

The  elevators  were  often  fed  at  the  rate 
of  a  load  a  minute,  and  during  such  periods 
the  4"2-in.  screen  was  taxed  beyond  its  ca- 
pacity for  handling  sand  in  a  dry  state.  A 
large  portion  of  the  sand  was  carried  over 
with  the  gravel  and  in  addition  to  the  loss  of 
this  sand  the  gravel  was  also  spoiled. 

In  order  to  assist  the  action  of  the  screen, 
a  3-in.  connection  from  the  water  supply  was 
introduced  into  the  chute  through  which  the 
material  entered  the  screen,  the  idea  being  to 
bring  the  sand  into  the  screen  in  a  state  of 
partial  suspension  and  thus  to  push  it  through 
the  %-in.  perforations.  This  method  was  only 
partially  successful,  tlio  water  escaping  through 
the  first  few  feet  of  screen,  while  the  balance 
of  the  fine  perforations  became  clogged  with 
wet  sand.  To  correct  this  action,  one,  and 
later  two,  3-in.  pipes,  perforated  with  %-in. 
holes,  were  run  longitudinally  along  the  top 
of  the  screen  and  adjusted  so  that  the  two 
rows  of  %-in.  jets  played  directly  downward 
against  the  outside  of  the  screen  as  it  re- 
volved. These  jets  drove  back  any  sand  that 
happened  to  lodge  in  the  %-in.  openings.  In 
addition,  the  greater  part  of  the  water  en- 
tered the  screen  and  assisted  in  flushing  the 
sand  out  through  the  bottom  nf  the  sand  sec- 
tion. It  also  assisted  greatly  in  cleansing 
the  gravel  of  sand  coatings.  So  long  as  a 
plentiful  supply  of  water  under  sufficient 
pressure  was  maintained  in  these  pipes,  good 
results  in  separating  the  materials  were  ob- 
tained. Inside  baffle  rings  between  the  sections 
of  the  screen  assisted  separation  somewhat  by 
retarding  the  forward  motion  of  the  materials. 
Under  each  different  section  of  the  screen  was 
a  wide  trough  of  V-section  which  collected  all 
of  the  materials  passing  through  that  particu- 
lar section,  while  a  stream  of  water  entering 
at  the  end  of  these  trouglis  tlirough  pipes  in 
the  lower  part  of  the  V  cauglit  the  material 
as  it  fell  and  carried  it  forward.  The  two 
troughs  under  the  1-in.  and  2%-in.  gravel  sec- 
tions pitched  at  a  steep  angle  toward  storage 
bins.  In  passing  from  the  collection  trough 
to  the  bins,  however,  the  gravel  passed  over 
a  perforated  plate  which  allowed  all  water  and 
dirt  to  drop  through  into  a  waste  trough  lead- 
ing back  to  the  aerator. 

The  sand,  together  with  all  pebbles  less 
than  %-in.  diameter,  was  caught  in  the  trough 
under  the  8-ft.  sand  section  of  the  screen  and 
carried  forward  away  from  the  screen  by 
means  of  the  water  and  a  sli.ght  pitch  given 
the  trough. 

The  most  difficult  problem  encountered  in 
the  operation  of  this  plant  was  the  proper 
separation  of  the  fine  pebbles  from  the  sand 
needed  for  filter  sand. 

While  5  mm.,  of  Vj.  in.,  was  the  maximum 
size  of  grain  allowed  in  the  filter  sand  under 
the  specifications,  the  admission  of  all  grains 
up  to  that  size  contained  in  this  material 
would  liring  the  uniformity  coefficiency  con- 
siderably above  3,  which  was  the  maximum 
allowance.  The  general  tendency  of  the  ma- 
terial was  to  run  too  coarse;  and  investigation 
showed  the  necessity  of  excluding  all  grains 
larger  than  2.5  mm.,  or  1/10  in.  The  grains 
and  pebbles  above  that  size  when  excluded 
became  available  for  use  in  the  top  2Vz  ins. 
of  the  gravel  layer  and  were,  of  course,  val- 
uable  for  that   purpose. 

To  effect  this  separation,  the  method  of  pass- 
ing the  stream  of  mixed  water  and  sand  over 
a  stationary  sloping  screen  of  the  required 
mesh  was  tried,  with  the  expectation  that  the 
water,  together  with  all  the  sand  grains  small 
enough  to  pass  the  2.")  mm.  holes,  would  wash 
through  the  screen,  leavin.g  the  larger  grains 
to  pass  on  to  their  storage  bin.  The  coarser 
grains,  however,  constituted  such  a  large  pro- 
portion of  the  whole  volume  of  sand  that  this 
method  failed  absolutely, 

A  revolving  screen  30  ins.  in  diameter  and 
16  ft.  long  was  then  made  to  order.  It  was 
driven  by  ijieans  of  an  outside  band  sprocket 
and  contained  no  inside  shaft  or  arms,  but 
revolved  on  outside  roller  wheels  bearing 
against  outside  track  bands.  A  3-in.  pipe,  per- 
forated with  a  double  row  of  %-in.  holes, 
passed  longitudinally  through  its  center  and 
supplied    a    constant    force    of    water    against 


its  entire  inner  surface.  Wire  mesh  screen 
was  used,  of  the  required  size,  and  so  fastened 
as  to  be  easily  removable  to  allow  renewals. 
Outside  jet  pipes  were  also  employed  to  keep 
the  holes  of  the  mesh  open  by  playing  a  strong 
stream  against  it.  The  screen  accomplished 
the  desired  result  admirably  and  gave  perfect 
separation  as  long  as  conditions  of  water 
pressure,  etc.,  were  kept  normal.  The  mechan- 
ical construction  of  the  screen  proved  faulty 
and  it  was  subsequently  replaced  with  an  im- 
proved design  which  gave  more  satisfactory 
results  from  a  mechanical  standpoint. 

Careful  and  intelligent  supervision  was  re- 
quired at  all  times  to  obtain  the  best  results 
from  this  means  of  separation,  and  frequent 
adjustments  of  the  amount  of  water  were  nec- 
essary with  the  varying  character  of  the  sand 
supplied.  Too  complete  a  separation  at  this 
point  tended  to  injure  the  acceptableness  of 
the  resulting  sand,  by  raising  its  "uniformity 
coefficient"  and  sometimes  its  "effective  size," 
while  incomplete  separation  wasted  sand  and 
caused  the  rejection  of  the  resulting  fine 
pebbles  for  the  purpose  of  filter  gravel. 

It  is  to  be  noted  that  these  difiicultics  were 
due  mainly  to  the  necessity  of  adapting  mate- 
rials naturally  unsuited  for  the  purpose  to  the 
requirements  of  the  case  in  hand,  and  that 
much  simpler  and  more  economical  methods 
would  naturally  be  followed  with  sand  con- 
forming more  nearly  to  the  desired  quality. 

The  small  pebbles  and  large  grains  of  sand, 
rejected  by  the  fine  mesh  of  this  screen,  passed 
out  through  its  end  and  were  delivered  into 
an   elevated  hopper  or  storage  bin. 

The  sand  water  v;hich  passed  through  the 
mesh  of  the  screen  was  caught  in  a  trough  un- 
derneath and  discharged  into  the  sand  wash- 
ing box. 

This  washer  was  designed  by  Mr.  Hazen, 
the  consulting  engineer  for  the  work.  It  is  of 
a  pattern  which  has  been  commonly  employed 
by  him  in  the  past  and  has  become  more  or 
less  familiar  to  the  engineering  profession. 
It  consists  of  a  simple  wooden  box  rectangu- 
lar in  plan,  13  ft.  long  and  3  ft.  wide.  The 
lop  of  the  box  is  open  and  level,  wdiile  the 
bottom  pitches  2  ft.  in  its  length,  the  depth 
of  the  box  being  2  ft.  at  the  shallow  or  enter- 
ing end  and  4  ft.  at  the  deep  or  delivery  end. 
Three  overflow  troughs  set  transversely  of 
the  box  with  the  tops  of  their  side  boards  just 
below  the  level  of  the  top  of  the  box  received 
and  disposed  of  the  excess  water  after  the 
box  was  once  filled.  A  5-in.  header  pipe  fed 
by  the  water  system  supplied  water  to  five 
2%-in.  perforated  pipes  laid  longitudinally  in 
the  bottom  of  the  box.  A  shear  gate  was 
provided  in  the  lower  part  of  the  delivery  end 
of  the  box  for  the  purpose  of  drawing  oi¥  the 
sand   from  the  box  after  it  had  been  washed. 

The  water  and  sand  from  the  fine  separat- 
ing screen  flowed  into  the  washer  at  the  shal- 
low end  of  tlie  box.  Water  from  the  2Vi-in. 
jet  pipes  in  the  bottom  maintained  this  sand 
in  a  semi-fluid  state  and  in  this  c^'iidition  the 
contents  readily  leveled  itself  tln-ough  the 
length  of  the  box.  The  violence  of  the  jet 
action  produced  a  continual  agitation  of  the 
sand  and  the  water,  passing  up  through  it 
took  into  suspension  and  carried  upward  the 
sediment  and  fine  grains  which  it  contained. 
A  valve  on  the  header  pipe  controlled  the 
pressure,  and  by  its  adjustment  varying  de- 
.grees  of  agitation  could  be  produced  in  the 
sand.  The  jet  water,  carryin,g  with  it  the  silt 
and  fine  sand  it  had  accunuilated  after  pass- 
ing up  through  the  sand  mass,  was  caught  in 
the  overflow  troughs  and  conducted  back  to 
the  aerator  reservoir. 

The  contents  of  the  box,  being  in  a  semi- 
fluid state,  could  be  easily  drawn  otY  by  ope- 
rating the  shear  gate  at  its  delivery  end.  The 
sand  flowed  out  througli  tliis  .gate  in  a  steady 
stream,  which,  under  ordinary  conditions  was 
Oil  per  cent  sand  and  10  per  cent  water,  and 
discharged  into  a  hopper  or  small  stora.ge  bin. 
It  was  possible  b.\-  intcllie'cnt  control  to  ad- 
just the  gate  so  that  a  conlinuous  outflow  was 
maintained  corresponding  in  amount  with  the 
incoming  sand   from  the  screen. 

Frequent  samples  of  the  washed  sand  were 
tested  in  the  laboratory,  and  the  result  of 
these  tests  determined  the  acceptance  or  re- 
jection   of    the    product       The    operators    soon 


became  familiar  with  the  apnearance  of  the 
several  grades  of  sand  and  made  necessary 
adjustments  of  water  or  gates  to  correct  anv 
troubles   which  manifested  themselves. 

The  output  of  the  plant  seldom  reached  its 
expected  capacitv  of  300  cu.  yds.  in  10  hours. 
It  is  probable  that  this  output  could  have  been 
averaged  easily  had  it  been  always  possible  to 
keep  a  steady  supply  of  teams  feeding  the  ele- 
vators and  had  delays  from  breakdowns  been 
eliminated.  The  bunching  of  teams  on  the 
road  in  the  case  of  long  hauls  is  inevitable, 
due  to  the  varying  speeds  at  which  different 
teams  walk,  and  in  this  case  proved  an  ob- 
stacle in  the  way  of  obtaining  a  steady  supply 
at  the  washing  plant.  It  was  possible  under 
favorable  conditions  to  feed  a  load  per  min- 
ute through  the  plant,  but  when  10  or  12 
teams  arrived  simultaneously  they  had  either 
to  be  delayed  for  from  1  to  10  minutes  or  al- 
lowed to  dump  their  loads  on  a  spoil  pile  on 
top  of  the  filter  roof  and  return  to  the  pit. 
It  would,  of  course,  have  been  economy  to 
hold,  them  even  10  minutes  rather  than  re- 
handle  their  loads,  but  the  scarcity  of  teams 
and  the  absolute  necessity  of  obtaining  a  max- 
imum number  of  trips  from  each  team  work- 
ing caused  the  adoption  of  the  latter  method. 
For  each  such  bunching  of  teams  there  was  a 
corresponding  period  during  which  no  teams 
arrived  and  during  this  interval  the  plant  ran 
empty.  Another  frequent  source  of  delay 
was  the  breaking  of  some  part  of  the  mechan- 
ical apparatus,  and  while  repairs  were  in  prog- 
ress all  teams  arriving  dumped  their  loads 
on  the  spoil  piles.  .'Vs  a  result  of  this  situa- 
tion a  night  shift  was  organized  to  dispose 
of  the  spoil  pile  which  accumulated  during  the 
daytime,  the  material  being  rehandled  with 
wheel  scrapers.  The  maxiirium  output  at- 
tained in  any  10-hour  shift  was  320  cu.  yds. 
of  sand  and  gravel  screened  and  washed,  but 
the  average  was  only  160  cu.  yds.  Had  it 
been  possible  to  keep  the  plant  supplied  and 
running  continuously,  there  is  little  doubt  that 
inider  favorable  conditions  at  least  50  cu.  yds. 
per  hour  of  filter  materials  cotdd  have  been 
produced.  It  is  extremely  unlikely  that  any 
such  complicated  plant  as  this,  working  under 
similar  conditions,  can  be  kept  at  work  con- 
tinuously. The  main  mechanical  troubles 
came  from  the  combination  of  grit  and  water 
which  was  kept  out  of  the  many  bearings 
with  the  greatest  of  difficulty  and  which 
caused  excessive  wear  and  breakage  on  all 
portions  of  the  plant  with  which  it  came  in 
contact.  The  fine  mesh  screening  wore  out 
rapidly  and  required  frequent  replacing.  On 
the  second  screen  supplied,  provision  was 
made  for  tlie  quick  detaching  and  replacing  of 
this  fine  wire  mesh  in  small  sections  and  it 
reduced   delays   of   that   nature   materially. 

Placing  the  Filter  Materials. — In  placing  the 
filter  materials  use  was  made  of  the  man- 
holes in  the  filter  roof  which  were  provided 
for  this  purpose.  These  manholes  were  ar- 
ranged in  parallel  rows  13  ft.  apart,  the  man- 
holes being  26  ft.  on  centers  in  each  row  and 
staggered  with  respect  to  each  adjacent  row. 

The  various  grades  of  gravel  were  deposit- 
ed separately,  at  least  one  row  of  manholes 
separating  the  edges  of  two  successive  layers. 
The  bottoTU  or  coarse  layer  was  carefully 
placed  around  the  10-in.  split  tile  lateral  col- 
lecting drains,  the  open  joints  of  tlie  latter 
being  protected  by  clusters  of  large  stones 
placed  by  band.  When  sufficient  advance  had 
been  made  with  the  placing  of  this  layer,  the 
2V2  in.  of  I-in.  to  %-in.  size  was  started  ;  and 
it  was  followed  in  a  similar  manner  by  the 
fine  or  "buck-shot"  pebbles.  Fach  layer  was 
carefully  spread  ami  brought  to  an  accurate 
grade   by  the   use   of   rakes. 

.MI  gravel  was  teamed  in  double  or  single 
carts  and  dumped  directly  through  the  man- 
holes to  the  floor  below.  Th.e  average  haul 
from  the  washer  tn  the  dinnping  point  was 
about  50(1   ft. 

When  the  placing  of  the  three  layers  of 
gr.avel  had  proceeded  for  a  short  distance, 
the  depositing  of  the  filter  sand  was  begun. 
The  specifications  required  that  it  should  be 
placed  in  three  different  layers,  each  approx- 
imately 1  ft.  in  thickness.  It  was  also  pro- 
vided that  the  sand  should  not  be  allowed  to 
drop   from  ;i  height   on  account  of  the  danger 
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of  packing.  Consequently  wooden  chules  were 
used,  suspended  from  a  bar  across  the  top  of 
the  manholes.  By  turning  the  bar  the  chutes 
could  be  made  to  discharge  the  sand  in  a  cir- 
cle surrounding  the  manhole  opening.  These 
chutes  had  to  be  made  especially  strong  to  re- 
ceive the  impact  of  the  loads  of  wet  sand 
which  were  dumped  upon  them.  The  sand 
in  the  two  lower  layers  was  spread  by  hand 
to  an  appro.ximate  level  and  the  top  layer 
was  graded  accurately  to  the  required  eleva- 
tion. 

The  sand  was  at  first  hauled  in  cars  or  bot- 
tom-dump wagons,  but,  on  account  of  its 
comparative  fineness  and  the  amount  of  water 
it  contained,  great  difficulty  was  experienced 
in  preventing  leakage  of  streams  of  sand 
through  the  small  openings  and  cracks.  This 
not  only  w-asted  a  large  quantity  of  sand,  but 
the  water  made  the  roadways  over  which  the 
teams  had  to  travel  impassable  with  mud.  A 
system  of  Koppel  cars  and  portable  track 
was,  therefore,  introduced,  the  cars  being  of 
1  cu.  yd.  capacity  each,  w'hile  the  track  ex- 
tended from  under  the  sand  hopper  at  the 
washer,  over  the  filter  roof  to  the  row  of 
manholes  being  filled.  This  track  was  thrown 
from  one  row  of  manholes  to  another  as  the 
filling  progressed.  On  account  of  a  steep 
grade  from  the  w-asher  location  to  the  roof  of 
filters  and  a  few  sharp  curves  in  the  track, 
it  was  necessary  to  employ  a  single  horse  on 
each  car.  Three  cars  were  employed  in  plac- 
ing the  sand  and  at  times  carts  were  used  for 
short   intervals   to   help  out. 

There  was  a  total  of  19,038  loads  hauled 
from  the  different  pits,  each  containing  ap- 
pro-ximately  1  cu.  yd.  bank  measure.  This 
gives  an  average  of  1.04()  cu.  yds.  of  filter 
materials  per  cubic  yard  hauled.  The  separa- 
tion of  tlie  gravel  and  sand  naturally  increased 
the  total  volume,  while  the  washing  action 
removed  a  substantial  amount  of  sand. 

The  contract  distinguished  between  filter 
gravel  and  filter  sand  and  a  separate  price  was 
paid  for  each,  but  as  the  two  products  were 
obtained  in  one  operation  it  w-as  impossible  to 
divide  the  costs  between  them.  Accordingly 
the  following  figure  shows  the  average  cost 
for  each  cubic  yard  of  sand  or  gravel  secured, 
hauled  to  the  w-ork,  screened,  washed,  deliv- 
ered in  the  filter  and  placed  in  accordance 
with   the   specifications. 

COST    OR    FILTER    SAND    OR    GRAVEL    IN 
PLACE;    20, SCO   CU.    YDS. 
Expense  at  Pit.  Per  cu.  yd. 

Cost  of  labor $0.2972 

Cost  of  fuel,  oil,  etc 0.0167 

Total  cost  of  teams  at  pit J0.3139 

Moving  shovel  from  filter  to  pit  and  finally 

from  pit  to  cars  at  Westfieid $0.0163 

Teaming  from  Pit  to  Work. 

Cost   of   teams   hauling $0.6345 

Cost  of  tow  teams  on  hills 0.1373 

Total  cost  of  teaming  to  work $0.7718 

Total  cost  delivered  at  work $1,102 

Screening  and  Washing. 

Cost  of  labor   $0.13S 

Cost   of  fuel,   oil,    etc 0.0S74 

Total  cost  of  screening  and  washing. ..  .$0.2254 

Placing  in  Filters. 

Cost  of  teaming  from  washer $0.1077 

Cost  of  labor 0.1425 

Total  cost  of  placing $0.2502 

Plant. 

Coft  of  labor  erecting  and  repairing $0.0932 

Cost  of  materials  used 0.1322 

Total  cost  of  erecting  and  repairing.  ..  .$0.2254 
Removing  Plant. 
Cost  of  labor   $0.0184 

Total  cost  of  plant  per  cu.  yd .10.243s 

General  expense,  12.9  per  cent 0.2347 

Grand  total  cost  of  this  item $2.06 

The  item  of  labor  and  teams  loading  in- 
cludes the  e-xpense  of  the  following  items  of 
work:  (1)  Labor  and  teams  building  roads 
to  and  stripping  (2  ft.  deep)  site  of  first  pit. 
(2)  Loading  all  teams  by  hand  at  first  pit. 
f.'l)  Labor  sinking  several  test  pits  in  various 
localities  while  searching  for  new  supply.  (4) 
Labor  and  teams  stripping  (2  ft.  deep)  second 
pit  and  building  roads.  (5)  Labor  on  and 
around  steam  shovel  used  in  loading.  ((5) 
Lal^or  loading  by  hand  in  mixing  fine  material 
with  coarser  loads.  (7)  Labor  and  teams  re- 
handling    material    dumped    in    spoil    pile    on 


filter  roof  and   utilized  by  the  night  shift   on 
the  washer. 

It  will  be  seen,  therefore,  that  this  figure 
of  approximately  $0.31  per  cu.  yd.  is  made  up 
of  so  many  different  items  of  work  as  to 
have  little  significance  as  a  guide  for  future 
work.  The  labor  cost  of  operating  the  shovel 
was  $10  per  day,  which  for  an  average  of 
IGO  cu,  yds.  per  day  would  be  equivalent  to 
$0.03  per  cu.  yd.  There  will  naturally  be 
some  stripping  in  all  cases,  and  usually  some 
incidental  expense  outside  the  mere  cost  of 
loading.  A  high-priced  foreman  was  deemed 
necessary  in  this  case  to  direct  the  selection 
of  material  and  to  regulate  and  supervise  the 
teaming  work.  This  item  alnnc  added  $ii.31  per 
cu.  yd.  to  the  cost  of  loading.  All  of  these 
expenses  would  be  reduced  proportionately  by 
an  increased  output  per  day. 

The  figures  for  teaming  show  the  effect  of 
the  cost  of  tow  teams.  These  same  tow  teams 
could  have  handled'  some  additional  teams  at 
times,  although  for  the  most  part  they  were 
kept  busy.  One  hundred  and  seventy  tows 
per  day  was  about  the  limit  for  one  team  on 
these  hills. 

The  unit  cost  for  screening  and  washing 
would  be  cut  down  with  an  increased  output 
since  the  total   is  fixed. 

The  cost  of  teaming  from  washer  to  filters 
includes  also  the  cost  of  disposing  of  much 
surplus  gravel,  most  tailings  or  stones  over 
2Vz  ins.  and  some  of  the  fine  or  "buck-shot" 
grade.  This  item  of  expense  also  covers  the 
cost  of  cleaning  up  and  regrading  the  surface 
of  the  filter  roof  fill  on  the  completion  of 
the  work. 

The  cost  of  plant  is  very  heavy  since  it 
includes  the  cost  of  experimenting  and  re- 
modeling as  well  as  a  large  amoimt  of  re- 
newal and  repair  work. 

It  is  probable  that  the  use  of  a  series  of 
inclined  stationary  bar  screens  or  gratings  for 
the  removal  of  the  tailings,  2%-in.  and  1-in. 
.gravel,  would  have  been  more  satisfactory 
and  economical  than  the  use  of  the  42-in.  re- 
volving screen.  The  repairs  and  alterations 
on  this  screen  formed  a  large  portion  of  the 
plant  repairs  charged. 

Per 
cu.  yd. 
The    contract    price    paid    for    filter    gravel 

was     $1.25 

The  maximum  price  bid  was 2.10 

The  minimum  price  bid  was 1.25 

The  average  price  bid  was 1.545 

The  contract  price  paid  for  filter  .sand  was. $1.00 

The  maximum  price  bid  was 2,00 

The  minimum  price  bid  was 1.00 

The  average  price  bid  was 1.555 

The  above  prices  were  bid  and  based  upon 
the  assumption  that  sufficient  material  suit- 
able for  the  purpose  would  be  obtained  at  the 
site  of  the  first  pit,  giving  a  short,  downhill 
haul  to  the  work  and  of  such  character  as  to 
offer  no  special  difficulties  in  separating  or 
washing. 

Sftlit  Tile  Drains. — These  drains  were  laid 
on  the  floor  of  the  filters  at  right  angles  to 
the  24-in.  central  outlet  drains  which  ran 
longitudinally  under  the  center  of  each  filter 
and  connected  with  them  by  means  of  10-in. 
tees  turned  up  through  the  floor  every  13  ft. 
The  split  tile  was  of  10-ins.  in  diameter,  laid 
with  open  side  down  and  with  open  joints. 
Each  transverse  row  was  located  in  a  valley 
of  the  floor,  the  rows  being  13  ft.  apart  and 
passing  over  the  upturned  10-in.  tees  from  the 
central    drains. 

The  split  pipe  was  hauled  froin  the  rail- 
road, unloaded  and  distributed  in  the  filters 
by  lowering  through  the  roof  manholes,  and 
was  laid  just  in  advance  of  the  grave!  layer. 

Large  stones  were  selected  from  the  coarser 
gravel  layer  and  placed  hv  hand  around  the 
open  joints  of  the  split  pipe  in  order  to  pre- 
vent smaller  stones  from  entering  through 
them. 

The  cost  of  drains  was  as  follow's: 

COST    OF    10-IN.    SPLIT    TILE    DRAINS;    9.360 
LIN.   FT. 

Per 
lin.  ft. 

Co.st   of  pipe  .and  freight $0,118 

Cost   of   teaming   to    iob O.OIS 

Co.^t  of  labor  unloading  and  laying 0.006 

General   expense,   12.9  per  cent 0.018 

Grand  total  cost  of  this  item $0,157 


Per 
iln.  ft. 
The  contract  price  paid  for  this  item  was.. $0,267 

TliL   maximum  price  bid  was.' 0.4.'< 

The  minimum  price  bid  was 0.176 

The  average  price  bid  was 0.273 

Cast-iron  Pipe. — In  connection  with  the 
distribution  of  the  water  to  and  from  the 
filters  and  other  structures,  about  318  tons  of 
cast-iron  pipe  were  used,  ranging  in  size 
from  G  ins.  to  36  ins.  in  diameter.  From  the 
nature  of  the  work  much  cutting  and  fitting 
was  necessary,  and  a  large  part  of  the  work 
consisted  in  the  setting  and  fitting  of  specials 
and  gates.  It  was  in  general  necessary  to  lay 
this  pipe  in  small  sections  as  the  work  pro- 
gressed, and  this  feature  added  greatly  to  its 
cost.  Several  tons  in  the  basement  of  the 
office  and  laboratory  building  were  laid  with 
flanged  joints,  bijt  the  greater  portion  of  the 
pipe  was  of  the  bell-and-spignt  type,  with  lead 
joints.  The  pipe  was  furnished  by  the  city, 
and  delivered  on  cars  at  Westfieid.  It  was 
possible  to  handle  a  small  portion  with  the 
derricks  used  in  concreting,  but  the  greater 
part  was  handled  and  placed  by  hand  and 
with  ordinary  trench  derricks.  The  cost  of 
the  cast-iron  pipe  work  was  as  follows : 
COST  OP  LAYING  CAST-IRON  PIPE;  317.6 
TONS. 

Per  ton. 
Cost  of  labor  unloading  from  cars  at  West- 
field     .• $0.60 

Cost  of  teaming  to  work 2.10 

Total  cost  on  job $2.70 

Cost  of  labor  in  handling  and  laying $3.46 

Cost  of  teams  used  in  laying 0.35 

Cost  of  miscellaneous  supplies 0.02 

Total   cost  of  laying $3.83 

Cost  of  iabor  caJUing $0.83 

Cost  of  lead,  etc.,  on  job 1.46 

Cost  of  jute 0.08 

Total  cost  of  making  joints $2.37 

General  expense,  12.9  per  cent 1.19 

Grand  total   cost  of  this  item $10.09 

The  contract  price  paid  for  this  item  was.. $12. 00 

The  maximum  price  bid  was 30.00 

Tlie  minimum  price  bid  was 6.50 

The  average  price  bid  was 13.17 

Cost  of  Keeping  Horses. — During  the  first 
season's  work,  all  teaming  and  horse  work  ex- 
cept that  used  in  hauling  from  Westfieid  was 
done  by  teams  either  owned  by  the  company 
or  hired  and  kept  by  it.  The  maximum  num- 
ber of  horses  owned  was  43,  and  the  maximum 
number  hired  and  kept  was  10.  The  hired 
horses  were  paid  for  at  the  rate  of  $1  per  day 
per  horse.  Of  the  horses  owned,  five  were  lost 
from  one  cause  or  another.  A  stable  was 
constructed  100  ft.  long  by  30  ft.  wide,  and 
accommodations  were  provided  for  the  above 
number  of  horses.  Twenty  "Troy"  bottom- 
dump  wagons  were  purchased,  in  addition  to 
f!  wheel-scrapers,  caravans,  express  wagons. 
etc. 

The  work  was  unusually  severe  on  the 
horses  on  account  of  the  uphill  hauls.  .\11  the 
horses  were  young,  green  horses  when  pur- 
chased and  cost  an  average  of  $230  each. 
They  were  acclimated  without  any  serious 
trouble  by  giving  them  light  work  for  the  first 
few  weeks. 

On  completion  of  the  first  season's  work  all 
of  these  horses  were  sold  rather  than  under- 
go the  expense  of  keeping  them  over  the  win- 
ter months,  and  dui'ing  the  second  season's 
work  all  teams  were  hired  and  paid  for  by  the 
day.  The  figures  here  given  apply  only  to 
the  first  season  and  are  reduced  to  cost  per 
horse-hour  actually  worked.  There  were 
usually  sorne  horses  unable  to  work  due  to 
sickness  or  other  causes,  and  more  or  less 
lost  time  on  rainy  days  and  Sundays,  so  that 
a  better  idea  of  rost  can  be  obtained  from 
the  tmit-selected,  viz.,  the  horse-hour  actually 
worked. 

The  cost  of  owning  and  keeping  these 
horses,  including  all  expenses  connected  with 
the  teaming  operations,  was  as  f ollow'S : 

COST    OF    TEAMING    WORK;    72,474    HORSE- 
HOURS. 

Per 
Buildings.  horse -hour. 

Co.=;t  of  materials  used  in  building  stable. $0,006 

Cost  of  labor  on   same 0.0033 

Cost    of   proportion    of   materials   used    in 

blacksmith    shop    0.0001 

Cost   of  labor  on  .same 0.0010 

Total  cost  of  buildings $0.0104 


February   I,   191 1. 


ENGINEERING- CONTRACTING 


139 


Depreciation  and  Repairs. 

Cost  of  depreciation  on  liorses  including 
frcigiit     $0,041 

Cost  of  depreciation  on  liarnesses  and  re- 
pairs on  same   0.01 

Cost  of  depreciation  on  wagons  and  repair 
parts  for  same    0.01 

Cost  of  labor  on  wagon  repairs 0.0036 

Total  cost  of  depreciation  and  repairs.  .$0.0646 

Cost  of  insurance    0.006 

Cost  of  rent  paid  for  hired  liorses 0.02 

Cost  of  teamsters  and  barn  men 0.1137 

Cost  of   iabor   shoeing .fO.0055 

Cost  of  materials,  shoeing 0.002  0.0057 

Cost  of  fodder  of  all  kinds 0.0845 

Grand   total   cost   of  keeping  horses  per 

horse-hour    actually    u.sed 50.3067 

Cost  of  .single  teams  per  hour $0.39 

Cost  of  double  teams  per  hour 0.C05 

The  entire  cost  of  the  stable  and  a  fair 
proportion  of  the  cost  of  the  blacksinith  shop 
is  charged  against  this  one  season's  work. 
Had  the  horses  been  kept  for  the  two  seasons, 
the  figure  would  be  reduced  one  half. 

The  depreciation  on  the  horses  represents 
the  value  of  five  horses  lost  and  the  shrinkage 
in  value  of  the  remainder  after  one  season's 
work.  This  figure  would  also  probably  show 
some  improvement  if  e.xtended  through  two  or 
more  seasons. 

The  wagons  received  rather  severe  usage 
under  the  steam  shovel,  and  repair  bills  were 
correspondingly  large. 

The  rent  paid  for  hired  horses  was  high, 
being  $1  per  day  per  horse  in  addition  to 
their  care  and  feed.  The  total  amount  so 
paid  was  $1.38().  but  considering  the  deprecia- 
tion suffered  hy  these  horses  due  to  the  se- 
vere nature  of  the  work  required  of  them,  it 
cannot  be  called  excessive. 

The  cost  of  transporting  the  hay  and  grain 
added  considerably  to  the  cost  of  feeding,  and 
the  amount  fed  to  each  horse  averaged  higher 
than  would  be  the  case  for  horses  doing  lighter 
work.  During  the  second  season's  work  all 
teams  were  hired  outright  for  $5. .50  per  day 
until  the  middle  of  the  season,  when,  teams 
becoming  scarce,  the  rate  was  raised  to  $6. 

.Office  and  Laboratory  Buildiiui. — This  build- 
ing is  of  reinforced  concrete  throughout,  ex- 
cept the  roof,  which  is  of  wood  frame  covered 
with  red  tile.  It  is  47x27  ft.  in  plan,  two 
stories  in  hei.ght  with  a  pitched  roof.  The 
floors  are  of  reinforced  concrete.  -  On  the 
lower  floor  is  a  power  room  25  ft.  by  17  ft. 
containing  a  water  turbine  operated  by  the 
water  flowing  from  the  basin  to  the  aerator. 
This  turbine  drives  a  6-in.  centrifugal  pump 
for  furnishing  water  pressure  to  all  parts  of 
the  plant,  and  a  dynamo  for  furnishing  elec- 
tricity for  lighting  purposes.  A  second  simi- 
lar room  on  the  lower  floor  is  provided  with 
necessary  apparatus  for  chemicallv  treatin.g 
the  water  should  it  be  necessary.  The  second 
story  contains  a  large  store  room  and  a  labo- 
ratory. The  building  is  heated  by  hot  water 
and  enuipped  with  a  modern  plumbing  system, 
including   a    complete   bath-room. 


The  actual  cost  of  the  building  complete 
above  the  foundation,  including  plumb- 
ing and  heating,  but  exclusive  of  hy- 
draulic or  electric  machinery  was $  9,435 

The   contract   price   was 11,000 

The  maximum  sum  bid  was 15,000 

The  minimum  sum  bid  was 5. too 

The  average  sum  bid  was 9,386 

Reduced  to  price  per  cu.  ft.,  the  above  fig- 
ures become  31  cts.,  37  cts.,  18  cts.  and  31  cts. 
respectively. 

Regulator  Hoiise.—This  building  is  35x35 
ft.  in  plan,  of  reinforced  concrete,  one  story 
high,  and  is  covered  with  a  flat  gravel  roof. 
Its  interior  is  plastered.  The  floor  is  of  con- 
crete, but  covered  only  33  per  cent  of  the 
area,  the  remaining  space  being  occupied  by 
open  wells.  In  this  building  are  the  controll- 
ing valves  on  pipes  from  the  filters  and  all 
recording  apparatus  of  the  Venturi  meters. 

The  actual  cost  of  this  building  was $  3,838 

The   contract   price   paid   for   this   building 

above    the    foundation    was 4,200 

The  maximum  price  bid  was 6.500 

The  minimum  price  bid  was 2,000 

The  average  price  bid  was 3,658 

Reduced  to  price  per  cubic  foot,  the  above 
figures  become  2(3  cts.,  28  cts.,  43  cts.,  13  cts. 
and  24  cts.  respectively. 

Filter  Entrances. — For  the  purpose  of  en- 
tering the  several  filters,  entrances  and  stair- 
ways were  provided  over  the  first,  third  and 
fifth  division  walls,  each  building  admitting 
to  two  filters.  These  buildings  are  of  re- 
inforced concrete  13x13  ft.  in  plan  and  cov- 
ered with  pointed,  tile  roofs.  They  are  plas- 
tered on  the  inside. 

The    actual    cost    of    tliese    buildings    was, 

each     i    910 

The  contract  price  paid  for  these  entrances 

was,  each  1,000 

The   maximum  price  bid  was,   each 2,000 

The  minimum  price  bid  was.  each 425 

The  average   price  bid  was.  each 943 

Reduced  to  cost  per  cubic  foot,  these  prices 
become  46  cts.,  50  cts.,  $1.00,  21  cts.  and  47 
cts.  respectively. 

Other  Itctns. — The  remaining  eleven  items 
of  the  contract  were  of  a  miscellaneous  char- 
acter, and  description  of  the  methods  or  costs 
as  far  as  they  are  concerned  would  probably 
be  uninteresting  and  uninstructive. 

Conclusion, — In  the  foregoing  description 
an  attempt  has  been  made  to  state  clearly  the 
conditions  under  which  the  several  costs  were 
contracted.  There  remain,  however,  some  gen- 
eral statements,  a  knowledge  of  which  is  nec- 
essary if  the  figures  given  are  to  be  used 
and  applied   intelligently. 

During  the  first  season's  work  common  labor 
of  satisfactory  quality  was  easily  obtainable 
and  was  paid  for  a  short  time  at  the  rate  of 
15  cts.  per  hour.  .\  limited  number  were 
however,  allowed  17.5  cts.  and  mechanics  were 
paid  the  customary  rates  pertaining  to  their 
trades — i.  e.,  hoisting  engineers,  $3.50  to  $4 
per  day :  carpenters,  $3  to  $4  per  day ;  black- 
'.mith,  $3  per  day;  teamsters,  $1.75  per  day. 
Foremen  received  $30  per  week  in  addition  to 


their  board.  After  the  first  few  months  of 
work  the  rates  of  common  labor  were  in- 
creased to  17.5  cts.  per  hour  and  those  especial- 
ly capable  were  paid  20  cts. 

Durnig  the  second  season  the  rate  of  17.5 
cts.  was  maintained  for  early  half,  but  the 
supply  of  good  labor  then  becoming  scarce, 
the  rate  was  later  increased  to  20  cts.  and  that 
for  picked  laborers  22.5  cts.  and  25  cts.  per 
hour. 

The  weather  conditions  were  exceptionally 
favorable  throughout  the  period  covering  the 
work.  Both  seasons  were  far  below  the  av- 
erage in  matter  of  rainfall,  and  the  small 
amount  of  precipitation  recorded  occurred  usu- 
ally in  a  few  large  storms  rather  than  in  many 
small  ones.  A  large  percentage  of  the  rains 
occurred  at  night  or  on  Sundays,  and  the  total 
lost  time  due  to  weather  conditions  did  not 
exceed  ten  days  for  the  two  seasons'  work. 

An  important  feature  to  be  considered  in 
connection  with  the  analysis  of  cost  data  is  the 
character  of  the  engineering  and  inspecting 
under  which  the  costs  were  contracted.  It  is 
no  exaggeration  to  say  that  contract  costs  on 
public  works  may  easily  vary  as  much  as  10 
per  cent  with  the  varying  degrees  of  compli- 
ance exacted  by  engineers  and  inspectors 
char,gcd  with  the  enforcement  of  contracts  and 
specifications. 

On  this  work  a  most  liberal  spirit  was  man- 
ifested at  all  times  by  the  entire  engineering 
force  in  interpreting  and  applying  the  specifi- 
cations. In  fact,  the  co-operation,  advice 
and  assistance  of  the  engineers  and  of  the 
water  board  were  available  to  the  contractor 
at  all  tiines,  and  were  freely  used  by  him  to 
his  great  advantage.  The  specifications  and 
contract  were  rather  more  liberal  and  equitable 
in  tone  than  is  customary  in  similar  cases,  and 
in  addition  great  latitude  was  permitted  the 
contractor  in  carrying  out  their  provisions. 
Frequent  modifications  of  specified  require- 
ments were  made  from  time  to  time  in  favor 
of  the  contractor  when  such  changes  did  not, 
in  the  engineer's  opinion,  affect  the  ultimate 
quality  of  the  work.  It  will  be  readily  appre- 
ciated that  costs  contracted  under  these  con- 
ditions will  be  much  less  than  would  be  the 
case  if  similar  work  were  done  under  exact- 
ing and   arbitrary   engineering  supervision. 

It  may  be  charged  with  some  reason  that 
certain  of  the  cost  figures  are  so  high  as  to  in- 
dicate mismanagement  or  gross  inefliciency  on 
the  part  of  those  in  charge.  It  should  be  borne 
in  mind,  however,  that  bad  management  is  as 
much  a  contingency  to  be  expected  and  pro- 
vided for  as  is  bad  weather  or  bad  ground. 
The  available  supply  of  competent  foremen, 
laborers  and  mechanics  is  not  sufficient  to  in- 
sure always  the  obtaining  of  a  satisfactory  and 
well-balanced  organization  after  the  contract 
has  been  signed ;  and  in  contracts  involving, 
as  did  this  one,  a  great  variety  in  classes  of 
work,  it  is  not  to  be  expected  that  equal 
proficiency  can  be  attained  in  handling  the 
several  diff'ercnt  kinds  of  work  involved. 
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A  Criticism  of  a  Cellular  Dam  Design 
and  a  Discussion  of  "Re- 
versed"  Dams. 

BY    R.    C.    BE.^RDSLEV.* 

The  writer  has  read  the  article,  "Design  and 
Computations  for  a  Cellular  Reinforced  Con- 
crete Dam,"  by  Mr.  Bancroft,  appearing  in 
your  Journal  of  Dec.  14,  1010,  with  the  great- 
est interest.  The  incorrectness  of  the  claims 
made  by  the  author  for  the  cellular  dam  ap- 
peared to  me  to  justify  a  more  careful  analy- 
sis, and  the  computations  revealed  even  .greater 
inaccuracies  than  were  at  first  suspected.  In 
a  general  way,  these  inaccuracies  are  as  fol- 
lows :  The  dam  has  no  factor  of  safety  at  all, 
neither  as  a  bow  dam,  nor  as  a  gravity  sec- 
tion. No  profile  is  given,  but  based  on  the 
statement  that   if  the  dam   were   a   solid  con- 
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Crete  dam,  300,000  cu.  yds.  of  concrete  would 
he  required,  the  cellular  dam  would  contain 
about  twice  the  reinforced  concrete  claimed 
for  it,  or  about  100,000  cu.  xds. 

The  cellular  type  as  shown  by  Mr.  Bancroft 
is  not  new.  the  same  bein.g  covered  by  United 
Slates  patents  taken  out  several  years  ago 
by  a  well  known  dam  builder. 

The  design  of  how  dams,  when  built  as  an 
integral  part  of  the  river  bed,  has  presented 
a  problem  which  has  thus  far  proved  a  mys- 
tery to  the  world's  grcatesr  rn.gineers,  as  was 
demonstrated  in  the  design  of  the  Lake 
Cheesnian  dam.  (  See  Transactions  .American 
Society  of  Civil  luisincers.  Vol.  LIII,  p.  80, 
1904).'  Professor  Williams  eliminated  prac- 
tically all  the  unknown  factors  bv  building  a 
bow  dam  so  that  the  base  was  free  to  move 
on  the  foimdation.  Im.ieinc  then  the  world 
of  unknown  and  incalculable  factors  entering 
into  the  design  of  a  daTii  of  the  cellular  type. 


when  acting  as  a  bow  dam.  It  is  quite  certain 
that  the  buttresses  would  prevent  any  arch 
action,  as  the  deflection  at  the  top  would  be 
much  less  than  that  necessary  for  the  arch 
to  take  its  load,  and  the  bottom  would  cer- 
tainly have  no  arch  action.  The  dam  would 
therefore  fail  by  crushing  the  down  stream 
toe  and  tipping  over.  However,  considering 
that  the  author's  dam,  1,370  ft.  along  the 
crest,  and  185  ft.  high,  could  act  as  a  bow 
dam  :  The  seven  vertical  longitudinal  walls 
aggregate  23  ft.  in  thickness  at  the  base  aiifl 
taper  off  to  2  ft.  at  the  top.  T.aking  a  radius 
of  curvature  for  the  bow,  as  !)<iO  ft.  and  a 
safe  pressure  of  44,000  lbs.  per  sq.  ft.  of  con- 
crete, the  safe  thickness  of  the  dam  at  the  base 
is  900xl85x.O014  =  2-33  ft.,  or  ten  times  the 
thickness  given  to  the  cellular  d.im. 

It  will  be  seen  by  the  empirical  formula, 
given,  that  if  the  radius  could  be  decreased, 
a  much  less  thickness  would  be  necessary.  The 
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radius  of  Mr.  Bancroft's  dam,  as  shown  by 
the  sectional  \He\v,  is  about  370  ft.,  which 
would  only  be  sufficient  to  reach  740  ft.,  or 
about  half  the  width  of  the  stream.  How- 
ever, for  R  =  370  ft,,  the  thickness  should  be 
96  ft.  which  is  still  four  times  that  given  in 
the  design.  .As  examples  of  bow  dams  which 
have  been  built  and  tested  by  time,  see  En- 
gineering Record  for  Oct.  8,  1910.  Thirteen 
such    dams    were   built :     The   highest   was   87 


due  to  weight  of  materials,  is  Iti, 100,000  lbs. 
(only  counting  that  earth  filling  which  is 
shown  as  supported  on  a  reinforced  concrete 
floor).  The  buttress  is  stated  to  be  3  ft.  thick 
at  the  toe,  and  as  it  is  2-1  ft.  high,  tlierc  is 
only  an  area  of  72  sq.  ft.  to  resist  the  tipping 
of  the  dam..  The  total  vertical  pressure  on 
20  ft.  of  the  down  stream  longitudinal  ring 
is  500,000  lbs.  This  pressure  is  transmitted  to 
the  second  ring  througli  the  buttress.     Consid- 
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207,  and  Eiigiiiceiing  News  for  April  23,  1908, 
page  452. 

Turning  to  the  item  of  cost,  wliich  next  to 
safety,  is  of  the  greatest  importance,  I  tind 
that  the  cellular  dam,  as  shown  by  Mr.  Ban- 
croft, and  as  nearly  as  could  be  scaled,  (and 
fully  as  scant  as  could  be  safely  thought  of), 
contain  140  cu.  yds.  of  reinforced  concrete 
per  lineal  foot  of  dam  (measured  along  the 
dam),  185  ft.  high.  Figured  at  $9  per  cu.  yd. 
the  cost  of  this  dam  is  $1,260  per  ft.  The 
filling  amounts   to  about   000  cu.   yds,   per   ft., 
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Fig.    1. 


Fig.    2. 


ii..  and  radul^  of  100  ft.  The  base  thick- 
ness was  24  ft.  or  about  the  same  as  that  for 
the  cellular  dam  of  nine  times  the  radius  and 
twice   the   height. 

The  greatest  of  all  bow  dams  is  the  "Sho- 
shone dam,"  with  a  height  of  328  ft.,  length 
of  200  ft.,  and  radius  of  curvature  of  160  ft. 
By  the  formula,  the  thickn^s  at  the  base 
would  be  69  ft.,  while  as  a  matter  of  fact  it  is 
108  ft.  thick,  which  gives  a  pressure  of  only 
20,000  lbs.  per  sq.  ft.  Even  with  the  short 
radius  here  allowable,  the  thickness  at  a 
depth  of  185  ft.  is  87  ft.  Thus,  it  will  be 
seen  that  even  though  it  were  possible  for 
the  cellular  dam  to  act  as  a  bow  dam,  it 
would  fail  long  before  the  water  reached  the 
top. 

.■\s  a   buttressed  dam,   it   is  also   dangerous. 


cring  the  buttress  as  a  cantilever  of  a  length 
equal  to  the  distance  between  rings,  or  24  ft.. 
the  pressure  on  the  upper  fibers  is  55,000  lbs, 
per  sq.  ft.,  which  is  too  high  a  value  for  con- 
servatism. Reducing  the  thickness  to  1  ft. 
as  shown  in  the  drawing,  the  pressure  would 
be  instantly  fatal  to  the  life  of  the  structure. 
In  other  words,  the  toe  of  this  dam  is  one 
of  the  several  weak  points,  and  while  it  could 
be  strengthened  so  as  to  give  proper  safety, 
it  should  be  apparent  that,  as  shown,  the  dam 
would  fail  by  crushing  the  toe  and  tipping 
over.  Assuming,  however,  that  the  toe  is  suf- 
ficiently strong  and  the  base  would  remain 
165  ft.  long,  the  overturning  moment  is  1,319,- 
648,000  ft.  lbs.,  and  the  resisting  moment  is 
2.125,596.000  ft.  lbs.,  giving  a  factor  of  safety 
of    1.7,     What   conservative  business  man,   or 


which  at  30  cts..  would  cost  $180  per  ft.  of 
dam,   giving   a   total   cost   of  $1,440. 

Referring  to  the  curves  in  Fig.  4,  a  solid 
concrete  dam,  having  a  factor  of  safety  of 
about  1.5,  would  contain  about  425  cu.  yds., 
which  at  $5,  would  cost  $2,125  per  ft.,  exclus- 
ive of  foundations.  In  connection  with  tlic 
factor  of  safety  of  solid  dams,  see  pages 
238-256  of  the  writer's  book  "Hydro-Electric 
Plants" ;  that  is,  a  solid  dam  having  a  factor 
of  safety  of  more  than  unity  costs  some  47 
per  cent  more  than  the  cellular  dam,  which 
has  a  minus  factor  of  safety.  The  moral  is 
obvious, 

.\s  a  substitute  for  either  the  solid  or  cellu- 
lar dam,  the  writer  suggests  the  "reversed" 
dam,  a  new  type  for  which  patents  have  been 
applied.     In  the  reversed  dam  there  are  no  un- 
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Fig.    3. 


Fig.   4. 


Before  a  dam  tips  it  crumbles  back  the  down 
stream  toe,  if  it  is  too  weak,  to  a  point  where 
it  has  sufficient  shearing  strength  to  sustain  the 
combined  load  of  dam,  and  water  pressure. 

Fairly  exact  drafting-board  analysis  and 
slide  rule  computations  show  that  the  result- 
ant pressure  is  26,500,000  lbs.,  the  overturning 
pressure  (20  ft.  of  dam  considered)  is  21,399.- 
7(*0  lbs.   and  the  vertical   downward  pressure, 


engineer,  would  risk  his  money  on  such  a 
safety  factor  as  that? 

The  earth  or  rock  filling  within  the  cells  will 
not  resist  the  tipping  of  the  dam  unless  it  is 
carried  by  a  floor  attached  to  the  buttresses. 

To  those  wishing  to  study  the  design  of 
such  dams,  the  writer  would  refer  to  Concrete 
Engineering  for  May,  1910,  page  110:  Engi- 
neering-Contracting for  March  2,  1910,  page 


certainties  of  design  and  actual  tests  of  work- 
ing models  have  demonstrated  that  the  for- 
mula used  gives  exact  results.  The  cost  of  a 
reversed  dam  185  ft.  high  is  only  9x75,  (sec 
Fig.  4)  or  $675  per  foot  length  of  dam,  or 
half  that  of  the  cellular  and  lias  a  factor  of 
safety  of  3.5. 

This   dam  uses  the  gravity  of  the  water  to 
hold  the  structure  in  place,  and  is  so  designed 
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that  it  utilizes  more  than  twice  the  weight  of 
water  sustained  by  the  buttressed'  or  gravity 
dam.  This  is  accomplished  by  turning  the 
gravity  dam  around  and  providing  a  base 
which  sustains  the  full  head  of  water  for  its 
whole  up-and-down  stream  length.     Thus,  in- 
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Fig.   5. 


stead  of  a  triangle  of  water  resting  on  the 
deck,  as  in  the  gravity  dam,  a  rectangle  of 
water  resting  on  the  base  is  the  result.  This 
construction  makes  the  deck  perform  the 
double  function  of  deck  and  apron,  and  thus 
cheapens,  eliminates  vacuums,  and  gives  an 
ideal  spillway  and  tipping  edge.  Figure  .5. 
shows  a  section  of  a  reversed  dain  100  ft.  high, 
the  calculations  for  which  are  as  follows  : 

The  procedure  is  practically  the  same  as  that 
followed  for  the  gravity  dam.  First  the  center 
of  gravity  of  all  concrete  is  found  in  the 
usual  way  to  be  at  G,  for  L=  160  ft.  The 
vertical  downward  pressure,  due  to  the  water, 
is  represented  (drawn  to  scale  and  in  terms 
of  the  unit  weight  of  concrete)  by  the  rec- 
tangle A  B  C  D,  the  center  of  gravity  of 
which  is  at  G'.  and  the  center  of  gravity  of 
all  downward  pressure  is  found  to  be  at  G", 
and  equal  to  1,165,420  lbs.  The  total  upward 
vertical  water  pressure  is  now  found  by  con- 
structing the  trapezoid  of  pressures  E  F  D  H 
and  the  rectangle  H  F  I  K.  the  combined  cen- 
ter of  gravity"  being  at  G'".  We  now  have 
two  opposite  and  parallel  forces  to  resolve  into 
their  resultant.  Through  G"  and  G'"  pass  a 
straight  line  and  lay  off  G"  N  equal  to  G"'  M. 
Erect  at  G"'  a  vertical  drawn  to  scale  and 
representing  the  upward  thrust  of  329,062  lbs. 
.\t  G"  drop  a  vertical  representing  the  total 
downward  force  of  1,16-5,420  lbs.  Complete 
the  parallelograms  G"  NOP  and  G'"  M  R  Q 
,:ind  project  the  resultant  of  the  latter  to  meet 
the  resultant  of  the  former  at  5.  The  vertical 
erected  at  S  is  then  the  resultant  of  all  the 
vertical  forces  and  equals  the  difference  be- 
tween the  upward  and  downward  pressures, 
in  this  case,  836,358  lbs.    The  distance  of  this 

vertical  from  the  nearest  edge  then  gives  11  in 

the  example,  u  >   g-,  therefore  indicating  that 

2W  /         Zn\       2x836,358/'^      3x^\ 

P"  "^Kr  "  ~l)^       Ten      V       160  ) 

=    8,756   lbs.   per 
1,698    lbs.    at    the 


160 

sq.   ft.    at    the    heel   and 
toe    due   to   all   vertical 


forces.  Proceeding  in  the  same  way  as  for  the 
gravity   dam,   the  pressure   at  the   toe,   due  to 
the   htiricontal  water   pressure   is   found  to  be 
SV  160-'5, 

M  = and  11,667,375  = S  =  2,7.39 

6  6 

lbs.  compression  at  the  toe  and  tension  at  the 
heel,  giving  for  the  total  pressure,  4,437  lbs. 
at  the  toe.  and  6.017  lbs.  at  the  heel.  It  will 
be  seen  that  by  making  the  base  about  150  ft., 
the  pressure  diagram  will  be  a  perfect  rec- 
tangle, giving  a  uniform  pressure  over  the 
entire  base. 

The  base  must  be  designed  to  resist  the 
entire  uplift  under  the  deck.  The  reinforcing 
steel  is  placed  at  the  bottom  of  the  base,  and 
in  the  apron  at  the  upper  surface.  The  ten- 
dency   is    for    the    water    t^    force    the    apron 


away  troui  ihc  base  and  this  tendcncv  is 
taken  care  of  by  steel  bars,  a  few  of  which 
are  indicated  in  the  figure. 

On  the  dam  shown,  tlie  buttresses  being  13 
ft.  on  centers,  the  force  on  12  ins.  of  the 
base  and  apron  at  the  toe  will  be  1.3X62.5X104 
=^4.500  11)S.  and  if  ll),<)llll  lbs.  per  sq.  in 
is  allowed  for  the  steel,  5.25  sq.  ins.  of  steel 
will  be  required.  These  tension  bars  are  bent 
into  hooks  at  the  ends  and  attached  to  the 
reinforcing  in  the  apron  and  deck.  The  only 
office  of  the  luittresses  is  to  sustain  the  deck 
before  the  filling  of  the  reservoir  and  to  pro- 
tect the  steel  from  corrosion.  This  buttress 
concrete  may  be  6  or  8  ins.  thick  and  struts 
put  in  at  frequent  intervals  and  lengthwise  of 
the  dam  to  prevent  buckling.  An  enlarged 
view  of  one  of  these  struts  is  given  showing 
the  triangle  form  and  a  1-in.  tie  rod  passing 
through  the  center  of  the  concrete.  Such 
struts,  for  a  6-in.  buttress  would  be  placed 
about  10  ft.  on  centers  vertically  and  hori- 
zontally. It  is  due  to  the  pussiblc' thinning  ot 
the  buttresses  that  the  reversed  dam  owes  its 
great   saving  in   materials,  but   as   will   appear 
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the  safety  of  this  dam  i>  .ilsti  greater  ihan  for 
any  other  type  of  dam. 

For  rock  liottom  the  base  may  be  reduced  in 
thickness  at  the  heel  as  the  ruck  bottom  may 
be  made  to  support  it  and  only  sufficient 
strength  provided  to  resi-t  the  .u-tual  up-lift 
on  the  apron  at  that  poim.  In  the  preceding 
example,  no  account  has  been  taken,  in  '\<- 
signing  the  apron,  of  the  weight  of  the  apr:it 
concrete  helping  to  resist  the  uplift,  but  if 
this  is  allowed  for  about  <S  per  cent  less  slo.  1 
will  be  required  in  the  buttress.  In  the  ex- 
ample, due  allowance  was  made  for  the  float- 
ing eft'ect  on  the  submerged  base,  it  being 
assumed  that  tail  water  stands  even  with  its 
top  surface. 

It  will  also  lie  noted  tli.it  the  cost  for  form 
work  is  much  less  tli.ni  for  the  gravity  type, 
as  there  is  no  concrete  in  contact  with  the 
forms  that  is  exposed  to  view  when  the  dam 
is  in  use,  and  the  base,  which  contains  over 
one-third  of  the  tot.d  >,ird,me,  re(|uires  no 
forms  at  all. 

Another  great  .idwiiitage  possessed  by  the 
reversed  dam  o\tr  eillur  llie  solid  or  the 
gravity  dam  without  .1  iii;it.  i>  that  owing  to 
the  low  and  equal  distrilnitiiMi  of  pressures, 
much  less  excavation  is  necess.iry.  ;ind  so  long 
as  a  water  tight  shut  otV  wall  of  concrete  or 
sheet  piling  is  secured  along  the  up-stream 
edge,  this  dam  m;i\'  be  -.nioly  placed  on  any 
river  bed   met    with       I;    is   aUo   apparent   that 


the  position  of  the  heavily  reinforced  apron 
gives  this  dam  a  safe  toe  so  that  the  full  re- 
sisting moment  will  be  utilized.  Safety 
against  overturning  may  be  easily  found  for 
the  ideal  dam;  that  is,  a  dam  having  no  ice 
thrust,   no   vacuums,   no   up-lift,   and   no   back 


In 


water 

L  =   160; 

Having 

L  =  140; 

Having 

L  =   116; 


the   reversed   dam 
98x836,358 

337,500x34.57 

86x799,600 
337,500x34.57 

71x.537,5.58 


laving. 


F  of  S 


5.1(i  -=  F  of  S 


=  3.27 


F  of  S 


337,500x34..' 
It,  therefore,  appears  that  as  regards  safetv 
-against  overturning. the  reversed  dam  is  safer 
than  even  the  gravity  dam  built  especially  for 
soft  bottom.  The  same  factor  of  safety  would 
be  obtained  for  the  gravity  dam  for  rock  bot- 
tom, and  the  reversed  dam,  when  the  base  is, 
in  each  case  150  ft.,  while  the  base  of  the 
gravity  dam  for  soft  bottoms  is  176  ft.  Of 
course  such  increased  width  of  base  necessi- 
tates that  much  more  excavation. 

Examining  this  dam  for  safety  against  slid- 
ing and  for  the  three  different  lengths  of  base, 
we  find  the  sliding  coefficient  of  equilibrium' 
to  be  as   follows : 


For  /. 


liJo,  F 


For  /,  =  MO,  F  = 
For  L  =  IK;.  F  = 


337,500 

836,358 

.48 

.63 


=  .40 


An  inspection  of  the  equation  used  in  the 
calculations  for  the  dam  will  show  that  if 
models  of  several  large  dams  are  built  to 
scale,  and  tested  for  tipping  and  sliding,  a 
true  comparison  of  safety  factors  will  be  ob- 
tained, as  all  the  factors  entering  into  these 
equations  are  in  direct  ratio  to  the  head  of 
water  acting  on  the  dam. 


Fig.    7. 

In  ord<-r  to  coiuinee  the  directors  of  a 
power  company  which  pro])osed  building  a 
130  ft.  dam,  that  the  reversed  dam  was  safer 
than  the  proposed  solid  dam,  a  model  was 
made  of  each  type.  Figures  6,  7  and  8  show 
these  models  and  Figs.  1,  2  and  3  are  exact 
sections.  It  will  be  seen  that  the  model  of 
the  reversed  dam  was  much  heavier  than  it 
should  have  been.  This  was  due  to  the  im- 
possibility of  making  the  reinforced  concrete 
shell  of  the  tliinness  necessary.  For  the  pur- 
pose of  proving  the  formula,  however,  this 
fact   is   of  no  consequence,     especially     as     a 
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model,  built  oilircly  of  -wood,  gave  several 
times  tlie  safety  of  the  solirf  dam.  Each  model 
represents  128  ft.  of  130- ft.  dam.  and  in  the 
case  of  the  reversed  dam.  13  buttresses  are 
concentrated  into  the  two  at  the  ends.  It 
will  be  seen  that  by  merely  turning  the  re- 
versed dam  model  aroimd,  we  have  a  model 


solid  dam,  and  Fig.  4  shows  the  model  ready 
for  a  test  as  a  reversed  dam. 

A  reinforced  concrete  testing  flume  was 
constructed  so  as  to  avoid  the  swelling  and 
shrinking  to  which  a  w-ooden  flume  would  be 
subject.  This  flume  is  shown  in  the  cuts.  The 
models  were  made  11.9  ins.  long,  thus  having 
a    1-10-in.   clearance.        To     prevent      leakage 


results  were  taken,  as  it  was  found  very  diffi- 
cult to  eliminate  all  end  friction,  and  the 
least  pull  would,  of  course,  indicate  the  least 
friction  as  all  the  other  factors  remain  con- 
stant. 

The  criterion  of  all  dams,  as  regards  sliding, 
is  the  sliding  coefficient  of  equilibrium.  That 
is,  the  total  horizontal  down-stream  thrust  di- 


Dec/i-: 


£n^  Co/7f^ 


Fig.   8. 


Fig.    10. 


of  the  gravity  dam  and  the  tests  included  the 
three  types. 

The  four  cuts  6,  7,  8  and  f)  show  the  models 
and  the  reinforced  concrete  testing  flume  in 
which  the  dams  were  tested.  Fig.  1,  if  a 
reversed  dam  is  considered,  is  a  down-stream 
view^  and  shows  the  base  upon  which  the  total 
water  load  is  carried.     Considered  as  a  grav- 
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ity  dam  this  is  an  up-strcani  view.  Figure  "2. 
considering  the  dam  of  reversed  type,  is  an 
up-stream  view,  and  indicates  the  massive  ap- 
pearance this  dam  presents  wlien  in  opera- 
tion.     Figure  3  is  a   section   of   the   proposed 


around  the  ends  and  under  the  dam,  a  thin 
rubber  diaphragm  was  attached  to  the  walls 
and  bottom  of  the  flume.  Water  was  fed  to 
the    flume    through    a    rubber    hose. 

In  making  the  tipping  tests  a  cord  was  at- 
tached to  the  top  of  the  dam,  passed  over  a 
roller  bearing  pulley  and  then  fastened  to  a 
pail  into  which  sand  was  put.  The  weight 
of  the  models  was  obtained  by  actual  weigh- 
ing and  the  center  of  gravity  of  the  dam  ma- 


vided  by  the  total  vertical  downward  el¥ective 
weights.  For  all  dams,  no  matter  what  the 
type,  the  horizontal  thrust  is  the  same  (dams 
being  of  the  same  height  above  tail  water)  and 
therefore  that  dam  is  safest  against  sliding 
which  has  the  greatest  effective  weight  acting 
upon  the  base. 

The  important  feature  of  these  tests  is  that 
in  each  case  the  actual  pull  ■  required  was 
practically   the   same   as   the   calculated      pull. 


f/7^-0>/?f^ 


Fig.    11. 


terials  was  found  by  suspending  the  models 
at  different  corners  and  finding  the  intersec- 
tions of  the  lines  of  support.  For  the  sliding 
test  a  spring  scale  was  used  to  measure  the 
pull  on  a  cord  attached  near  the  bottom  of 
the   iriodel. 

The  data  on  Figs.  6,  7  and  8  indicate  the  re- 
sults of  these  tests.     In  each  case  the  lowest 


thus  demonstrating  that  the  calculations  will 
hold  for  the  highest  dam.  The  factor  of 
safety  against  tipping  for  the  three  models 
was  as  follows : 

Solid    dam 2..'i 

Gravity    dam    4.9 

Reversed    dam     5.6 

It  is  customary  to  assume,  in  the  design  of 
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the  solid  dams,  that  the  toe  would  break  back 
to  a  point  where  the  projection  of  the  straight 
portion  of  the  down-stream  face  intersects 
the  base.  In  this  test,  however,  two  wooden 
blocks  were  bolted  to  the  toe  so  that  the  full 
width  of  base  was  used.  If  the  toe  blocks  had 
been  removed,  the  factor  of  safety  would  have 
been  reduced  to  2. 

In  the  tests  for  sliding,  the  solid  dam  slid 
before  the  water  reached  the  crest,  as  indi- 
cated in  Fig.  1.  The  sliding-  coefficient  of 
equilibrium  was  0.7  for  the  solid  dam;  O..34 
for  the  gravity  dam,  and  0.42  for  the  re- 
versed dam.  This  coefficient  is  the  coefficient 
of  friction  at  which  the  dam  would  just  be- 
gin to  slide,  and  it  will  be  seen  that  the  re- 
versed dam  is  much  the  safest  against  sliding. 
The  arrow  pointing  to  a  point  on  the  curve  of 
materials  for  solid  dams,  in  Fig.  4,  indicates 
that  this  model  solid  dam  was  fully  as  massive 
as  any  of  the  modern  solid  dams. 

Such  tests  are  favorable  to  the  solid  dam 
as  the  tipping  eflfect  of  vacuums  and  buoy- 
ancy, due  to  back  water,  are  not  present.  As 
frequently  pointed  out  by  the  writer  and 
others,  the  solid  dams  built  without  allowing 
for  such   factors  are  actually  dangerous. 

In  addition  to  its  greatly  increased  safety, 
the  reversed  dam  is  the  cheapest  of  all  dams. 
Figure  4  gives  the  matcri.-d  curves  for  the 
four  types  indicated.  In  plotting  these  curves 
exactly  the  same  unit  stresses  were  used  for 
all  the  dams  and  four  feet  of  water  was  as- 
sumed to  pass  over  the  crest.  The  cross 
hatched  diagrams  of  pressure  under  each  dam 
indicate  the  distribution  of  pressures,  and  it 
will  be  seen  that  the  pressures  are  exactly 
equal  at  both  edges  of  the  reversed  dam.  This 
feature  makes  the  reversed  dam  the  ideal 
structure  for  soft  bottoms.  At  a  very  small 
added  cost  the  base  may  be  extended  up- 
stream, getting  a  comparatively  large  increase 
in  safety  with  a  verv  small  increase  in  yard- 
age. 

The  reversed  dam  may  be  built  entirely  of 
steel,  see  Fig.  11,  in  which  case  the  lowest 
possible  cost  is  obtained,  but  many  engineers 
oppose  such  construction  in  the  belief  that  the 
steel  will  rapidly  corrode.  The  writer  con- 
tetids  that  the  steel  will  not  corrode  unless  it 
is  in  contact  with  moving  water  or  air.  It  will 
lie  seen  that  all  the  water  inside  the  reversed 
dam  is  in  a  state  of  perfect  rest.  The  down- 
^tream  side,  or  apron,  can  be  painted  from 
time  to  time  during  periods  wdien  all  the  flow 
is  passing  through  the  power  house. 

Figure  10  shows  two  details  of  a  combina- 
tion steel  and  reinforced  concrete  dam  in 
which  the  steel  inside  the  dam  is  protected 
from  corrosion  by  concrete.  The  deck  con- 
sists of  plate  iron  riveted  at  the  edges  through 
gusset  plates,  to  which  the  channel-iron  ties,  a. 
are  attached.  The  ties  are  incased  in  con- 
crete in  the  same  way  as  are  the  columns  in 
an  office  building.  The  base  is  of  reinforced 
concrete  as  this  material  gives  the  greatest 
coefficient  of  friction  and  can  be  more  easily 
adapted  to  the  inequalities  of  the  river  bed. 
It  is  also  cheaper  than  steel  plates,  as  there 
is  no  form  work  expense.  The  reinforcing 
rods  in  the  base  are  passed  over  the  angle- 
irons,  as  shown,  and  given  a  catenary  curve 
downward. 

While  it  is  necessary  to  limit  the  stress  on 
the  reinforcing  steel  to  ]2.00i.t  lbs.,  where  the 
concrete  is  subjected  to  water  pressure,  the 
ties  may  be  stressed  to  the  usual  Ifi.OOO  lbs. 
or  higher. 

The  design  of  the  reversed  dam  may  be  ex- 
ecuted with  a  greater  degree  of  safety  than  can 
that  of  an  office  building.  All  the  stresses  are 
known  to  a  fraction  of  1  per  cent.  There  are 
no  wind  stresses,  no  moving  or  vibrating  loads. 
Practically  all  stresses  are  tensional,  and  car- 
ried by  steel,  a  much  safer  design  than  con- 
crete in   compression. 

.As  a  retaining  dam  for  reservoirs,  where  no 
spillway  is  required,  the  quantities  of  materials 
are  reduced  from  2  to  20  cu.  yds.  per  foot 
of  dam.  depending  on  the  height.  .As  a 
reservoir  dam  the  reversed  dam  affords  a 
certain  added  storage  capacity,  which,  in  many 
cases,  is  of  great  importance.  .Ml  the  water 
under  the  dam  is  available  for  this  purpose. 
In  appearance,  when  the  pond  is  full,  the  re- 
versed dam  looks  like  an  excessively  massive 


.solid  concrete  dam,  sec  cut  No.  !),  and  there- 
fore should  satisfy  one  of  the  conditions  de- 
manded by  municipalities  and  government  en- 
gineers. 

The  saving  in  cost  affected  by  the  reversed 
dam,    over    that    of    tlie    proposed    solid    dam. 
which    was    the    subject    of    these    tests,    was 
•over  a   half   million  dollars. 


Tests  to  Determine  the   Coefficient  of 

Roughness  for   Common   Tile 

Drains. •'■ 

.So  far  as  the  authors  have  been  able  to  de- 
termine, there  have  never  been  any  investiga- 
tions made  to  determine  the  value'  of  the  co- 
efficient of  roughness,  n.  for  common  drain 
tile.  The  value  of  n  enters  verv  largely  into 
the  design  of  a  tile  draina.ge  "svstem  '  The 
common  practice  seems  to  have  'been  to  as- 
sume a  reasonable  value  of  n  and  go  ahead. 
The  assumed  value  of  n  is  based  on  the  value 
for  n  for  sewer  pipe  and  other  surfaces  upon 
which  determinations  have  been  made.  Since 
a  small  change  in  this  factor  makes  a  large 
change  in  the  value  of  the  constant,  c.  in  the 

formula,  v  -  cVrs  thus  materially  altering  the 

velocityand   the   quantity   of   flow  in   the  tile 
is  the  quantity  of  flow,  it  may 


of  n  is  of 


where- (?  =  a 

easily  be  seen  that  a  correct  valu 

the  very  greatest  importance. 

It  was  the  object  of  this  investigation  to  se- 
cure data  at  first  hand,  under  actual  condi- 
tions as  they  prevail  in  practice,  and  to  carry 
out  the  computations  necessary  to  determine 
the  coefficient  of  roughness  n  in  Kutter's 
formula  and  in  a  broad  wav  to  try  to  deter- 
mine the  effect  that  the  size  of  a  tile,  the  ma- 
terial of  \vhich  it  is  made,  and  the  grade  and 
variation  in  flow,  would  have  on  the  value 
of  );. 

The  W'ork  in  the  field  was  done  after  the 
following  general  plan.  A  weir  was  put  in 
below  the  outlet  of  a  tile  to  determine  the 
quantity  of  flow.  The  head  on  the  weir  was 
measured  on  a  stake  set  at  the  same  elevation 
as  the  weir  notch  and  about  l-l  ft.  back  from 
the  weir.  _  Then  up  the  line  of  tile  from  the 
weir  a  series  of  openings  were  made  down  to 
the  tile.  .A  small  opening  was  made  at  the 
joints.  The  depth  to  the  water  and  the  depth 
of  the  water  were  measured  with  a  small 
cedar  stick  tipped  with  a  sharpened  nail.  Sev- 
eral sets  of  readings  were  taken.  The  dis- 
tances between  the  openings  in  the  tile  were 
measured  and  levels  taken  on  the  openings.  The 
levels  _were  taken  to  the  .001  part  of  a  foot. 
The  distances  between  the  holes  to  the  .1  of  a 
foot  and  the  depth  of  water  and  depth  to 
water  from  the  top  of  the  tile  were  taken  to 
the  .01  in.  The  readings  on  the  weir  were 
taken  to  the  nearest  1/16  in. 

One  example  will  be  discussed  in  full  and 
the  computations  carried  out  to  illustrate  the 
method  of  performing  the  office  work.  The 
18-in.  vitrified  clay  tile  at  Humboldt,  Iowa, 
will  be  used  as  a  typical  example. 

The  weir  notch  was  .S.02  ft.  long.  The  head 
on  the  weir  remained  constant  during  the  time 
we  took  the  observations.  The  head  was  ^% 
ins,,  which,  reduced  to  feet,  is 
nuantity  of  flow  was  computed 
formula,  which  is : 

Q-3.3.3  (h-2h)  h^'"  where 

O  =  cubic  feet  per  second. 
b  =  length  of  weir  notch, 


..n02   ft.     The 
from  Franc's 


The  depth  of  the  water  was  12.75  ins.-  re- 
duced to  feet.  1.063  ft.  The  sum  of  these  two 
IS  the  water  rod  or  9.2.38  ft.  In  the  same  way 
the  water  rod  for  Station  2  is  8,968  ft.  The 
difference  in  elevation  between  the  points  is 
.27  of  a  foot.  The  distance  between  the  sta- 
tions IS  .5.x4  ft.  The  hydraulic  grade  will  be 
.27/.55.4  or  .4873  per  cent,  or  the  average 
hydraulic  grade  for  this  section  of  the  pipe  is 
.2337  per  cent.  The  averages  were  secured  for 
the  other  sections  in  the  same  manner. 

The  depth  to  the  water  was  12.7.5  ins. ;  re- 
duced to  feet,  .613  ft.  Next  we  computed  the 
wetted  perimeter  and  the  area  of  flow  from 
the  formulas : 


Vz'  3.1416rf  -f  d  into  the  arc  sine  • 


2d' 


and 


arc   sin 


a-\pd+{d'  -i;d)Vd'l4^^^ 

Where 

p  =  wetted  perimeter, 

a  =  area  of  flow, 

d  =  diameter  of  tile, 

d'  =  depth  of  flow. 

We  assumed  that  the  tile  was  circular 
iif  the  given  diameter  at  each  station. 

The  wetted  perimeter  at  Station  1  is 

p    =    Va    X    3.1416    X    l.r,    +    1.5 
2  X  .613  —  1.5 

=  2.0809  ft 

1.5 

and 

a. -Jx2. 0809x1. 5-1-  C.G13-ix].5)  V.^eBoTs-relS) 
-679359  ft. 

The  mean  hydraulic  radius  is  the  area  di- 
vided by  the  wetted  perimeter  or  6793  -^- 
2.0809  =  .3264.  The  average  of  these  for  each 
station  was  next  secured.  Then  we  figured 
the  velocity  of  flow  in  the  first  section  by  se- 
curing the  mean  area  of  flow,  which  was  the 
average  of  the  two  end  areas  of  flow 

a 
Where 

Q  =  cu.  ft.  per  sec. 
a  =  area  of  flow  in  sq.  ft. 
<■  =  velocity  in  ft.  per  sec 
1.6.356' 

7'  =  =  2.611  ft.  per  sec. 

.6265  ; 

v^CvRs 

Where 

C  =  constant, 

R  =  hydraulic  mean  radius,  ' 

.c  =  sine  of  the  slope, 

2^6ll_ 


V41 


Rs  ^     .3115  X  .004219 

66  -I-  .00281  -I-  IMl 


-  72.04 


<i\7.P. 

Material. 

2'  X  ?.2" 

Cenifnt 

2'  X  ir 

Cement 

2'  X  2(1" 

Cement 

2'  X  IS" 

Clav    Vit 

2'  I  14" 

Clav    Vit 

I'x  1:" 

Clav    Vit 

1'  X  1ft" 

Clay    

n. 
.ftLSOl 

.ftKns 

.OlMG 
.(11172 
.niS2.i 

.(ii(;s3 

.0164 


C  -        1    +     (41,iil)     +   ,00281)^ 

When  n    =    the  coefficient  of  roughness. 

41111)  +  .00281    4.   l.sii 

004219  n 

72.04    -     1    4./-41t)(i  +_002S1\        n 

I,  ,004219^  :3,l5 

n   =   .01."j68. 

We  determined  n  for  each  section  and  took 
the  average  of  all  the  sections  as  the  tj  for 
that  particular  tile. 

The    following   table    is   a   summary   of   the 
work.     It  gives  the  size  of  the  tile,  the  mate- 
rial of  which  it   is  made,  the  value  of  n.  the 
character  of  the  gradient  and  depth  of  flow: 
Character  of  (Iraci.  Deiitli  of  Flow. 

Irresiilar   TiW  to  24',3" 

.01-%  to  .0^1%  IrrPKular 14"  to    2%" 

Regular   7%"  to    ^W 

.39r  to  .G7«  RoRular 4     "to    7^" 

\%  to  I'^r  Irroinwlnr 1  Vi"  to    3     " 

IZ'Tr  to  1.1%  Irre.crular 1 1,4"  to    2%" 

1.2'7^  to  1.79;.  Fairly Vs"  to    1     " 

Irregular  V^"  to    1     " 


h  =  head  over  the  weir. 

Q-3  33  (3  02-  2x,  302V302  ^ '»  =1,6356  cu, 
ft,  per  sec. 

The  rod   reading  on   Station   I   was  8.175  ft, 

•Ry  John  F.  RiRhtniire  ,iri.l  Mllford  ClKippel. 
Bulletin  No.  V.  Iowa  State  College,  Kngiiieering 
Experiment   Station,   .\m<s,  la. 


[■"rnm  the  table  the  size  of  the  tile  does  not 
seem  to  influence  n.  The  length  of  the  tile 
may  have  some  influence  on  n.  as  the  two 
smallest  tile  have  the  largest  values.  This  is 
probably  due  to  the  greater  number  of  joints, 
as  the  tile  over  12  ins.  in  diameter  were  2  ft. 
long.  The  depth  of  flow  does  not  seem  to  in- 
fluence  n.     This  work  seems  to  indicate  that 
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irregularities  in  the  grade  have  the  greatest 
influence  on  ».  The  20  and  IS  in.  tile  have 
the  lowest  values  of  n  and  they  were  the  two 
best  laid  tile  in  the  set.  It  will  require  much 
further  work  to  settle  these  questions,  par- 
ticularly as  to  whether  the  depth  of  flow  does 
really  influence  the  value  of  n.  This  would 
require  a  great  many  tile  of  the  same  diame- 
ter laid  at  diflferent  grades  flowing  at  diflfcrent 
depths  to  give  sufficient  data  upon  which  to 
base  conclusions. 


Proposed   Flood   Protection   Plans   for 

the  Maris  des  Cygnes  River,  Kan- 
'        sas.  With  Estimates  of  Costs.* 

The  Maris  des  Cygnes  River  watershed  com- 
prised in  this  reclamation  plan  has  an  area  of 
3,610  square  miles  in  Kansas  and  of  50  square 
miles  in  Missouri,  located  as  shown  by  the 
map,  Fig.  1.  Its  valley  varies  from  %  mile 
to  4  miles  in  width  and  terminates  in  high 
bluffs.  Its  tributaries  have  similar  valleys  of 
"lowlands"  bordered  by  bluffs.  The  "river 
flows  in  general  in  long  easy  bends  with  con- 
necting straight  reaches,  but  in  a  few  localities 
the  channel  is  very  tortuous.  The  channel  is 
quite  permanent  with  rock  bottom  in  many 
places  and  frequently  rock  banks.  The  chan- 
nel depth  is  controlled  by  these  ledges.  In 
places  the  banks  have  caved  and  generally  the 
channel  is  obstructed  with  draft.  The  chan- 
nels of  the  various  tributaries  are  similar  to 
that  of  the  main  stream. 

The  lowlands  along  the  main  river  and  its 
tributaries  is  subject  to  frequent  floods  which 
rnake  them  practically  worthless  for  cultiva- 
tion though  ver>'  fertile.  If  protected  from 
floods  these  lands  would  be  worth  from  $125 
to  $150  per  acre.  The  purpose  of  the  plan  de- 
scribed is  to  afford  this  protection.  It  pro- 
vides; (1)  The  construction  of  levees:  (2) 
the  improvements  of  the  chanel  by  clearing; 
(3)  the  widening  of  the  channel  at  Ottawa, 
Kan. ;   (4)  the  construction  of  one  cut-off 

LEVEES. 

The  plan  calls  for  the  construction  of  levees 
on  both  sides  of  the  main  stream  and  of  trib- 
utaries so  as  to  give  a  channel  between  levees 
of  1,300  ft.  width  for  the  upper  stretches  and 
of  1,800  ft.  width  for  the  lower  stretches.  The 
following  specifications  are  to  control  levee 
construction ; 

Location. — In  no  case  .should  the  levee  be  lo- 
cated within  208  ft.  of  the  bank  of  the  stream, 
and  it  should,  in  a  general  way,  be  parallel  with 
the  stream,  changing  its  direction,  when  neces- 
sary, in  easy  curves  rather  than  by  sharp  angles. 
The  ground  should  be  carefully  inspected  to  se- 
cure the  best  location.  The  location  may  be 
varied  from  the  lines  shown  on  the  maps,  when- 
ever, by  so  doing,  advantage  may  be  taken  of 
higher  and  more  stable  ground. 

Preparation  of  base. — The  base  should  be 
cleared  of  all  vegetable  growth,  stumps  and 
trees,  and  then  be  plowed  so  as  to  permit  the 
new  material  placed  in  the  levee  to  unite  with 
the  ground  underneath,  in  order  to  prevent 
seepage.  Many  failures  have  occurred  because 
this  precaution  was  not  taken. 

Dimensions. — The  height  of  the  levee  depends 
upon  the  elevation  of  the  ground  on  which  it 
is  located;  but  in  all  cases  the  top  should  be  3 
ft.  above  the  high-water  mark  of  1909  at  that 
point.  This  will  require  a  levee  of  varying 
necght,  ranging  from  2  or  3  ft.  to  15  or  16  ft. 
The  top  width  should  be  4  ft.  The  side  slopes 
should  be  2  on  1  on  each  side.  It  is  believed 
that  a  levee  of  these  dimensions,  if  well  built, 
will  protect  the  lands  from  overflow  during 
floods  like  that  which  occurred  in  1909   (Fig.   2). 

How  levees  should  be  built. — The  levees  should 
be  built  of  clean  earth,  free  from  vegetable  mat- 
ter, taken  from  the  side  of  the  levee  next  the 
river.  The  pit  from  which  the  earth  is  taken 
should  have  side  slopes  at  least  as  flat  as  1  on  1 
and  should  not  be  more  than  6  ft.  deep.  A 
berm,  or  strip  of  land,  10  ft.  wide,  from  which 
no  earth  is  taken,  should  be  left  between  the 
pit  and  the  toe  of  the  levee.  The  material  can 
be  most  economically-  handled  by  a  dry-land 
excavator  of  some  type  that  will   take  the  ma- 
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terial  from  the  pit  and  place  it  in  the  levee, 
oomploting  the  work  at  one  operation.  When 
material  is  handled  in  this  way  it  rciiulres  no 
lolling  nor  tamping  to  form  an  Impervious  em- 
bankntent.  When  the  required  amount  of  ma- 
terial is  in  place,  the  top  and  sides  of  the 
ombankment  sltould  be  smoothed  to  an  even 
surface  and  the  whole  planted  in  any  grass 
adapted  to  the  soil  and  climate.  In  many  places 
Hcrnuida  grass   is   extensively   used    for   sodding 


the  drainage  requires  a  sluice  more  than  is 
Inches  in  diameter,  it  should  be  made  of  con- 
crete, and  the  ends  should  be  fitted  with  gates 
and  valves  similar  to  those  specified  for  the 
vitrified  pipe.  These  sluices  should  be  placed 
in  the  ground  before  the  levee  is  constructed 
and  great  care  should  be  exercised  to  see  that 
they  have  a  firm  foundation  and  that  the  fresh 
earth  is  tamped  carefully  around  them  in  build- 
ing  the  levee. 
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Fig.   1  — Maps  of   Maris  des  Cygnes   River    Water   Shed. 


levees,    while    in    others    a    mixture    of    orchard 
grass  and  white  clover  does  well. 

Interior  drainage. — In  order  to  provide  for  the 
removal  of  the  surface  water  that  falls  on  the 
protected  lands  within  the  inclosure  of  the 
levees,  sluice  gates  must  be  constructed  at  suit- 
able places.  Every  opening  in  a  levee,  how- 
ever well  constructed  and  protected,  is  objec- 
tionable; hence  the  least  number  practicable 
should  be  used  in  providing  for  the  interior  drain- 
age. In  many  places  several  small  drains  may 
be  collected  into  one  and  discharged  tlirough  a 
single  sluice.  The  small  sluices  should  be  made 
of  vitrified  sewer  pipe  with  cemented  joints  and 
finished    with    a    stone    or    concrete    heading    at 


Maintenance. — After  being  built,  the  levee  sys- 
tem should  be  placed  under  the  special  care  and 
direction  of  some  one  charged  with  the  duty  of 
keeping  it  in  perfect  order.  Although  the  im- 
provement is  of  a  permanent  nature  and  will 
require  but  little  expense  for  maintenance,  the 
works  should  be  carefully  inspected,  especially 
just  before  periods  of  high  water,  and  should  be 
patrolled  during  such  periods,  to  see  that  no 
damage  remains  unrepaired. 

The  entire  surface  of  the  levee  should  be 
mowed  at  least  twice  each  year  and  the  vege- 
table growth  removed,  or  should  be  pastured. 
Pasturing  the  levees  has  the  advantage  of  keep- 
mg  the  grass  short  at  all  times,  so  that  it  does 


TABLE  I.- 

-SUIMMAR 

Lenth 
of  levee 
in  feet. 
.  .   18.250 
.  .   40,000 
. .   22.500 
. .   34,600 
. .   22,250 
..   2*1,750 
. .   18,2,50 
.  .   26,250 
. .   16,300 
. .   17,800 
. .   25,200 
. .     9,400 
. .     6,700 
.   20,000 
. .   23.300 
. .   10,600 

T   OF  DEI 

Acres 
protected. 
1,670 
2,610 
5.000 
4,525 

820 

960 

740 
1,340 

630 

750 
1,025 

330 

250 
1,420 

800 

350 
4,960 
3.140 

625 

320 

375 

725 

?33.365 
ting  cut-ofl 

AILED  ESTIMATED 

COSTS 
-Estima 

Right 
of  wav. 
$  1.680 
3.600 
5,000 
3,200 
2,000 
2,200 
1,600 
2,400 
1,400 
1.700 
2.300 
900 
600 
1.800 
2.400 
1.000 
3.400 
4.400 
1,800 
1,060 
1,120 
1,720 

OF  LEVEE 

DISTRICTS. 

District  No. 

1    

9 

Embank- 
ment. 
$  25.250 
37.750 
42.400 
27,660 
26,250 
19,800 
21,000 
25,100 
10.750 
25.585 
25,560 
12.240 
10.800 
19.560 
12,600 
8,775 
'37.290 
•38,640 
17.400 
7,200 
8.850 
12,000 

Interior 
drainage. 
$  1,500 
3.750 
1,875 
1,050 
5.625 
1.950 
1,050 
3,300 
1,950 
2,925 
3,900 
900 
900 
1,500 
1,950 
1,950 
7,500 
9.000 
2,250 
1,012 
1.050 
2.062 

Engineering 
and  admin- 
istration. 
$  4,264 

6.765 

7.391 

4,790 

5,080 

3,600 

3,550 

4,620 

2,115 

4,535 

4,764 

2.100 

1,845 

3.430 

2,540 

1.759 

7.230 

7,810 

3,210 

1,331 

1,653 

2.367 

$86,809 

Total 
cost. 
$  32.694 
51.865 
56,666 
36,700 
38.955 
27.550 
27.200 
35.420 
16.215 
34,745 
36,524 
16,140 
14,145 
26,290 
19,490 
13,484 
55,420 
59,850 
24,660 
10,663 
12.673 
18,149 

Average 

cost 

per  acre. 

$19.57 

19.87 

3    

4                     

11.33 
8.11 

47.50 

6    

28.70 
36.76 

8     

9 

26.44 
25.74 

10     

11     

12    

13            

46.32 
35.63 
48.91 
56.58 

14     

15    

16        

18.51 
24.36 
38.51 

17    

18        

. .  36,400 
. .   47.500 
. .   20,300 

.   11,500 
. .    12.300 

.   19.000 

..483,150 
of  excava 

11.17 
19.06 

19 

39.45 

*>0                

33.32 

'^1        

33.80 

22     

25.03 

Total    

$472,460 
E  west  of 

$58,949 
Ottawa. 

$47,280 

$665,498 

$19.95 

•Includes  cost 

each  end  of  the  pipe.  The  end  next  the  river 
should  be  fitted  with  a  steel  flap  valve  held  in 
ifosition  by  a  wrought-iron  band  which  encircles 
the  pipe.  This  valve  should  be  so  constructed 
as  to  open  readily  to  allow  the  water  to  pass 
through  from  within  the  inclosure  and  to  close 
automatically  against  any  water  that  may  come 
against  it  from  the  river  side.  The  outer  end 
of  this  pipe  should  be  protected  by  a  grating  ol 
heavy  rods  to  prevent  trash  and  sticks  from  get- 
ting under  the  valve.  The  end  of  the  pipe  on 
the  inside  of  the  levee  should  be  provided  with 
a  sliding  valve  to  be  opened  or  closed  by  hand 
during  times  of  high  water,  should  the  outer 
valve  get  out  of  order  and  fail  to  work.    Where 


not  afford  covering  to  burrowing  animals.  As 
a  result  of  this  treatment  the  levees  will  soon 
bccom.e  covered  with  grass  and  yield  a  re\'enue 
in  excess  of  the  cost  of  mowing. 

Clearing  land  between  levees. — All  land  be- 
tween levees  should  be  cleared  of  all  trees, 
brush  and  stumps,  and  should  be  seeded  down 
into  pasture  or  hay  land.  No  estimate  of  the 
cost  of  clearing  this  land  was  made,  as  a  very 
large  part  of  it  is  cleared  land.  It  should  be 
cleared  at  a  cost  of  not  more  than  $25  per  acre. 

Cost.— The  cost  of  the  earth  work  will  vary 
slightly,  but  it  is  believed  that  the  levees  can  bo 
constructed  by  some  type  of  dry-land,  machine 
for    10    cts.    per   cu.    yd.    for   the   large    contracts 
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containing  from  250,000  to  400,000  cu.  yds.;  12 
cts.  per  cu.  yd.  for  contracts  from  100,000  to 
'250,000  cu.  yds.;  and  15  cts.  per  cu.  yd.  for  con- 
tracts for  less  tlian  100,000  cu.  yds.  The  cost  of 
riglit  of  way  for  levees  has  been  estimated  at 
$20  per  acre  for  land  used  for  levees  and  borrow 
pits.  The  cost  of  clearing  the  channel  of  brush, 
stumps  and  trees  is  estimated  at  $1,000  per  mile. 
Interior  drainage  cliannels  have  been  estimated 
to  cost  ?750  per  mile,  and  concrete  work  has 
been  estimated  at  $7.50  per  cu.  yd.  An  allow- 
ance of  15  per  cent  of  the  cost  has  been  made 
in  all  cases  to  cover  administration  expenses, 
organization,  legal  expenses,  engineering,  etc. 
No  damages  have  been  estimated,  and  it  is  not 
believed  that  there  should  be  any  if  the  im- 
provement is  carried  out  as  planned. 

The  cost  of  clearing  the  river  channel  has 
not  been  included  in  the  above  table  as  it  is 
purposed  to  clear  the  channel,  where  necessary, 
throughout  its  length  regardless  of  whether 
the  land  is  to  be  protected  by  levees  or  not. 
It  is  proposed  to  make  the  comity  the  unit  for 
this  work,  rather  than  the  levee  district.  The 
cost   of   this   work   is   estimated   at   $1,000  per 
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Fig.  2 — Details  of   Levees,   Maris  des 

linear  mile.  On  this  basis  the  total  cost  of 
lienefiting  79,110  acres  of  flooded  land  would 
lie  $139,720,  or  an  average  of  $1.76  per  acre. 

The  channel  widening  at  Ottawa  is  a  sep- 
arate enterprise,  and  the  cost  is  not  charged 
against  the  levee  districts.  These  improve- 
ments are  estimated  to  cost  from  $2.5,000  to 
$40,000,  depending  upon  what  plan  is  adopted. 

Rcvic'^v  and  Conclusion. — An  e.xamination  of 
the  foregoing  estimates  indicates  that  the  cost 
per  acre  of  the  recommended  improvements 
would  range  from  $8  to  $56,  the  average  being 
$20.  The  question  as  to  the  economy  of  the 
improvements  in  any  particular  district  is  one 
that  can  best  be  answered  by  the  landowners 
theinselves.  Not  only  does  the  cost  per  acre 
for  protection  vary  greatly  in  the  several  dis- 
tricts, but  the  productive  capacity  of  the  land 
also  has  considerable  range,  and  it  is  the  rela- 
tion between  these  two  that  must  determine 
the  advisability  of  reclaiming. 


per  cent)  using  river  water  have  filtering 
plants. 

Mr.  E.  B.  Bartow,  director  of  the  Illinois 
Water  Supply  Survey,  ex[ilained  the  bill  now 
before  the  legislature,  concluding  that  it  was 
designed  to  preserve  health  and  prevent  a 
nuisance. 

The  report  on  streets  and  pavements  was 
read  by  the  secretary.  It  recommended  that 
the  present  method  of  pouring  asphalt  should 
be  abolished,  because  the  high  cost  of  that 
material  was  due  more  to  methods  of  applica- 
tion than  to  the  material  itself.  In  the  discus- 
sion Mr.  J.  G.  Gablcman,  en,gineer  of  street 
work  in  Chicago,  expressed  himself  as  in  fa- 
vor of  wood  block  pavement  as  a  lirst  class 
pavement  for  city  streets  on  account  of  its 
favorability  to  traffic,  noiselessness,  and  sani- 
tary qualities. 

A  report  of  the  committee  on  drainage  was 
read  in  three  parts  by  Mr.  Meluish,  Mr.  Wad- 
del  and  Mr.  Jas.  Harmon,  covering  a  history 
of  the  subject  and  giving  details  of  the  cost 
of  a  pumping  plant  recently  put  in  operation 
on  the  Mississippi. 
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Meeting  of  the  Illinois  Society  of  En- 
gineers and  Surveyors. 

The  2-Jth  year  juliilee  meeting  of  the  Illinois 
Society  of  Engineers  and  Surveyors  was  cele- 
brated at  the  2iith  .annual  meeting  of  the  so- 
ciety at  East  St.  Louis  January  2.5-27.  About 
70  members  and  guests  were  registered. 

The  meeting  was  opened  by  the  address  of 
welcome  of  Mr.  Silas  Cook,  mayor  of  East 
.St.  Louis,  who  spoke  of  the  rapid  increase  in 
the  city's  population,  enumerating  various 
points  in  the  city  of  interest  to  the  members. 
He  was  responded  to  by  Mr.  J.  W.  Doppert, 
vice  president  of  the  society. 

Mr.  .\.  N.  Johnson,  state  engineer  and  presi- 
dent of  the  society,  spoke  about  the  value  of 
advertisin.g  the  society's  achievements,  its  do- 
ings and  its  value. 

.■\  report  of  the  committee  on  water  works 
was  read  by  Mr.  H.  M.  Ely.  The  report  is 
very  complete,  covering  the  subject  as  consid- 
ered in  various  other  states,  and  in  closing 
recommends  that  a  committee  from  the  so- 
ciety be  appointed  to  act  with  the  State  Board 
of  Health  and  the  State  Water  Survey  in  se- 
curing legislation  to  maintain  the  purity  and 
to  purify  when  polluted  all  streams  in  the 
state  that  are  needed  for  public  water  sup- 
plies. 

The  report  shows  that  cities  are  comin.g 
more  and  more  to  the  use  of  river  water  for 
drinking  purposes,  that  28  cities  have  septic 
tanks  not  always  delivering  the  most  desirable 
water,  and  that  only  18  out  of  62  cities  (or  29 


Cygnes    River    Flood    Protective    Work. 

Mr.  E.  E.  R.  Trotman  gave  an  illustrated 
paper  on  "Excavating  Machinery  for  Ditches 
and  Trenches." 

Mr.  T.  R.  Agg  gave  a  paper  on  the  "Bitumi- 
nous Treatment  of  Roads,"  which  was  illus- 
trated with  lantern  slides  showing  the  various 
methods  and  steps  in  the  work. 

Mr.  A.  N.  Johnson  gave  a  paper  describing 
the  construction  of  a  difficult  piece  of  country 
roadway,  where  the  unusual  method  of  attract- 
ing the  drainage  to  the  roadway  had  to  be  re- 
sorted to  instead  of  diverting  it,  and  explained 
the  construction,  showin.g  how  the  water  was 
taken  care  of. 

The  second  day  of  the  meeting  was  taken  up 
with  papers  describing  the  various  engineering 
works  now  under  construction  in  East  St. 
Louis.  Papers  were  read  on  the  sewer  outlet, 
the  draina.ge,  the  water  works  and  the  new 
municipal  bridge  over  the  Mississippi. 

The  afternoon  of  this  day  was  spent  in  an 
excursion  to  the  points  wdiich  had  been  cov- 
ered by  the  morning's  discussions  and  papers. 

The  evening  was  devoted  to  the  election  of 
oflficer  and  to  several  papers.  Prof.  I.  O 
Baker  gave  a  paper  on  'The  His;ory  of  the 
Society."  Some  little  time  was  spent  by  the 
members  in  talking  over  the  old  days  of  the 
society,  and  letters  of  con.gratulation  from 
charter  members  were  read.  Prof.  Baker  read 
to  the  society  a  paper  showing  the  .general 
scheme  for  the  Catskill  .Aqueduct,  which  was 
profusely  illustrated  with  views  of  the  con- 
struction work  now  going  on. 

Prof.  W.  H.  Baker  read  a  paper  outlining 
the  new  courses  of  engineering  at  Northwest- 
ern University. 

The  third  day  included  three  sessions.  In 
the  morning  Dr.  Geo.  W.  Webster  read  an  lu^ 
teresting  paper  on  "Vital  Statistics  in  Illinois" 
and  showed  the  great  need  in  the  state  for  a 
law  securing  a  uniform  system  for  registra- 
tion of  births  and  deaths. 

Tht:  report  of  the  committee  on  sewers 
showed  that  such  failures  of  concrete  sewers 
as  had  occurred  were  due  to  ignorance  in  the 
use  of  cement  and  of  cement  machinery. 
Most  failures  had  occurred  in  rural  districts. 
It  was  estimated  tli;it  in  the  state  26  million 
dollars'  worth  of  sewer  work  had  been  built 
during  the  year. 

Mr.  W.  S.  ShieUK  \\-d<\  an  interesting  paper 
on  "Sewage  Dispos.il  .-md  Purification." 

Mr.  L.  K.  Sherman's  paper  was  a  descrip- 
tion of  the  design  of  the  Cahunet-Sag  channel, 
wherein  he  explained  methoils  of  determining 
the  section  of  the  channel. 


Prof.  W.  H.  Burger  gave  a  paper  on  pre- 
cise leveling  on  the  U.  S.  geodetic  surveys  and 
<lescribed  a  new  precise  level  now  in  use  by 
the  government. 

The  report  of  the  committee  on  surveying 
recommended  narrowin.g  the  highways  for  the 
purpose  of  obtaining  the  use  of  much  land 
now  wasted;  that  road  records  be  filed  with 
the  county  recorder ;  that  the  present  method 
of  keeping  records  be  improved;  and  that  sur- 
veyors cooperate  for  the  above  purposes: 

Mr.  Curtis  Hill,  state  highway  engineer  of 
Missouri,  gave  an  illustrated  talk  on  road 
work  in  Missouri.  He  outlined  the  general 
policy  of  the  state  work,  the  need  of  state  aid 
in  huildin.g  roads,  and  their  methods  of  apply- 
ing local  materials  for  local  road  work. 

Mr.  H.  E.  Bilger  gave  a  paper  on  highway 
bridge  abutments.  The  burden  of  the  paper 
was  to  show  the  method  worked  out  hy  the 
state  highway  commission  for  determining  at 
short  notice  the  cost  of  any  given  pair  of 
abutments  for  a  bridge.  A  series  of  interest- 
ing photographic  slides  were  shown. 

The  society  adjourned  at  9  p.  m.  to  a  ban- 
quet, which  was  served  in  the  Illmo  hotel  and 
was  enjoyed  by  a  large  number. 

The  next  meeting  place  of  the  society  was 
selected  for  Urbana,  111. 

The  officers  elected  for  the  coming  year  are  : 
President,  J.  G.  Gableman,  Chicago ;  vice  pres- 
ident, J.  A.  Harmon,  Peoria  ;  trustees,  Ernest 
-McCullough  and  W.  A.  Thompson,  East  St 
Louis. 


Wrecking  work  is  now  underway  for  the 
new  union  station  to  be  built  at  San  Luis 
Potohi,  Mexico.  The  freight  house,  along 
with  rither  buildings,  both  private  and  pub- 
lic, will  be  torn  down  to  make  way  for  the 
new  station.  The  present  work  shops  of 
both  roads  will  be  replaced  by  large  con- 
struction shops  of  the  latest  class,  sufficient- 
ly large  to  require  the  employment  of  4,000 
workmen.  The  cost  of  the  new  station  and 
shops  is  estimated  at  $4,000,000  and  the 
time  required  for  the  work  two  years.  The 
work  is  in  charg-e  of  C.  M.  Tripp,  of  At- 
lanta, Ga.  Mr.  Tripp  was  the  director  of 
the  C'lnstruction  of  the  Colonia  station  m 
.Mexico. 

Directory  of  Principal  Civil  Engineer- 
ing Societies. 

American  Railway  Bridge  and  Building  Asso- 
ciation.—.Secy.,  C.  it.  Liclity.  215  Jackson  Blvd.. 
Chicago,   111. 

American  Society  for  Municipal  Improve- 
ments.—Secy.,  A.  Prescott  Folwell.  23U  West 
.■JSth   St.,   New  York.   N.   Y. 

American     Society     for     Testing      Materials, — 

Secy..    Edgar    Marburg.    Univ.    of    Pa.,    Philadel- 
phia,   Pa. 

American    Society    of    Civil    Engineers. — Secy. 

C.  W.  Hunt.   220  W.   57th    St.,   New  York.'  N.   Y. 

American   Society  of   Engineering   Contractors. 

—  Secy..    Daniel    J.    iiauei.    Park    Row    Building, 
New  York.   N.   Y. 

American  Street  and  Interurban  Railway  As- 
sociation.— Secy..  B.  V.  Swenson,  29  W.  39th  St., 
New    York.   N.   Y. 

American  Water-Works  Association. — Secv 
.1.   i\I.   Divcn.   Cliarleston.  S.  C. 

Boston  Society  of  Civil  Engineers. — Secy.  S 
F;.    Tinkham.    CU   City   Hall.    H.j.ston.    .M.iss. 

Canadian     Society    of    Civil    Engineers. — Secy 
Clement   H.    Mcl.eod.    Alontreal.    Can. 
tenance     of     Way     Association. — Secv.,      E. 
Fritch,  Monadnock  Block.   Chicago,  Ili. 

Engineers'  Club  of  Philadelphia.— 1317  Spruce 
St..    Philadelphia.    Pa. 

Engineers'  Club  o?  St.  Louis. — Secy..  A.  S 
l.angsdorf.  Wasiiington  University,  St.  Louis 
Mo. 

Engineers'    Society    of    Western    Pennsylvania. 

—  Secy.,  E.  K.  Hiles,  803  Fulton  Bldg..  Pittsburg, 
Pa. 

National  Association  of  Cement  Users. — Pres., 
Ricliard  I..  Humphrey,  Harrison  Bldg.,  Phila- 
delpliia.    Pa. 

New  England  Water-Works  Association. — 
Secy.,   Willard    Kent,   Narragansett   Pier,   R.   I. 

Roadmasters    and    Maintenance  of   Way   Asso- 
ciation.— .Secy..    W.    E.    Emery,   P.    &    P.    U.   Rv 
Pe.iria.    111. 

Society  for  the  Promotion  of  Engineering 
Education. — Secy..  Henry  H.  Norris.  Cornell 
rni\ersity.   Ithaca,  N.   Y. 

Technical  Society  of  the  Pacific  Coast. — Secy.. 
Otto  Van  Geldern,  865  Pacific  Bldg.,  San  Fran- 
eisco.   Cal. 

Western  Society  of  Engineers. — Secy.,  J.  H. 
Warder,    Monadnock   Block,   Chicago,   III. 
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STEAM     AND      ELECTRIC      RAILWAY      SECTION 


South  Dakota  Railroad  Appraisal.* 

In  making  this  appraisal  two  methods  have 
been  pursued  in  conjunction ;  one  being  to 
obtain  the  actual  cost  of  producins  each  line 
of  railway  in  this  state  in  its  present  location, 
and  the  other  the  actual  present  value  of  each 
line  of  railway  as  existed  in  this  state  at  the 
time  the  valuation  was  made. 

In  making  a  physical  valuation  of  railway 
property  many  things  must  be  taken  into  con- 
sideration. In  the  case  of  Smvthe  vs.  Ames. 
IS  Sup.  Ct.  Rep.  418-434,  the  Supreme  Court 
of  the  United  States  specifically  pointed  out 
some  of  the  things  which  must  be  taken  into 
consideration,  in  the  following  language : 

"We  hold,  however,  that  the  basis  of  all  cal- 
culations as  to  the  reasonableness  of  rates  to  be 
charged  by  a  corporation  maintaining  a  high- 
way under  legislative  sanction  must  be  the  fair 
value  of  the  property  being  used  by  it  for  the 
convonietice  of  the  public.  And  in  order  to 
ascertain  that  value 

the  original  cost  of  construction. 

the  amount  expended  in  permanent  improve- 
ments, 

the  amount  and  market  value  of  its  bonds 
and  stock, 

the  present  as  compared  with  the  original  cost 
of  construction, 

the  probable  earning  capacity  of  the  property 
under  particular  rates  prescribed  by  statute, 

and  the  sum  required  to  meet  operating  ex- 
penses are  all  matters  for  consideration  and  are 
to  be  given  such  weight  as  may  be  Just  and 
right  in  each  case  We  do  not  say  that  there 
mav  not  be  other  matters  tg  be  regarded  in 
estimating  the  value  of  the  property.  What  the 
companv  is  entitled  to  ask  is  a  fair  return  upon 
the  value  of  that  which  it  employs  for  the  pub- 
lic convenience.  On  the  other  hand,  what  the 
public  is  entitled  to  demand  is  that  no  more  be 
exacted  from  it  for  the  use  of  public  highway 
than  the  services  rendered  it  are  reasonably 
worth." 

There  are  many  reasons  why  a  physical  val- 
uation of  railway  property  should  be  made, 
for  the  value  thus  obtained  not  only  fixes  a 
standard  for  the  fixing  of  rates  for  the  trans- 
portation of  both  passengers  and  freight,  but 
also  fixes  the  value  of  property  for  the  pur- 
eposes  of  taxation,  and  for  any  other  purpose 
^pvhere  it  might  be  desirable  to  ascertain  the 
■i^alue  of  the  property. 

There  is  ^  widespread  opinion  that  rates  are 
based  on  the  so-calied  capitalization  of  the 
raihvay  companies  and  that  a  la\v  regulating 
the  issuance  of  stocks  and  bonds  is  necessary 
for  the  protection  of  the  public  agamst  ex- 
cessive rates.  To  a  limited  extent  only  is  this 
true  In  determining  the  lawfulness  of  a 
rate  the  courts  look  to  the  value  of  the 
property  and  not  to  the  capitalization  of  the 
companv :  but  in  determining  the  value  of  the 
propertv  the  amount  and  market  va  ue  oi  its 
capitalization— that  is,  its  stocks  and  bonds- 
is  one  of  the  necessary  factors  that  must  be 
considered.  .  ., 

Some  high  officials  of  .\merican  railway 
companies  claim,  and  are  now  urging  before 
the  Interstate  Commerce  Commission,  m  jus- 
tification of  a  widespread  attempt  to  advance 
freight  rates,  that  rates  should  not  only  be 
higlT  enough  to  pay  a  reasonable  return  upon 
the  value  of  the  property,  but  also  to  provide 
a  fund  out  of  which  it  could  pay  for  perm- 
anent improvements,  betterments,  and  exten- 
sion=.  and  assert  that  the  surplus  earnings_  of 
the  amount  so  expended  for  permanent  im- 
provements, betterments,  and  extensions  is  not 
capitalized.  Whether  it  is  capitalized  or  not 
makes  little  difference  for  the  result  is  the 
same.  If  rates  are  fixed  at  a  point  high 
enough  not  only  to  pay  a  reasonable  return 
upon  the  value  of  the  property  but  also  to 
create  a  fund  out  of  which  tn  pay  for  perm- 
anent improvements,   betterments,   and   exten- 

♦Abstract  of  Report  of  the  Board  of  Railroad 
Commissioners  of  South  Dakota,  Cart  C.  Witt, 
Kngineer. 


sions,  these  permanent  improvements,  better- 
ments, and  extensions  will  represent  value, 
and  it  is  upon  the  value  of  the  property  that 
the  railway  company  is  entitled  to  earn  a  rea- 
sonable return. 

After  the  public  has  paid  from  freight 
and  passenger  rates,  not  only  a  reasonable 
return  upon  the  value  of  the  property,  but  for 
these  permanent  improvements,  betterments, 
and  extensions,  they  still  belong  to  the  rail- 
way company,  and  when  it  comes  to  the  matter 
of  fixing  the  reasonableness  of  a  rate,  the 
reasonableness  of  the  rate  must  be  tested  by 
its  ability  to  pay  a  fair  return  upon  the  value 
of  the  property,  including  these  permanent 
improvements,  betterments,  and  extensions,  so 
that  the  public  would  be  charged  a  rate  high 
enough  to  pay  a  return  upon  the  value  of  the 
property  built  by  it. 

While  the  manner  and  method  of  issuing 
stocks  and  bonds  should  in  all  probabilitv  be 
regulated,  it  is  desirable  also  that  it  be  under- 
stood that  the  amount  and  value  of  the  stocks 
and  bonds  outstanding  a.gainst  the  railway 
company  are  merely  factors  to  be  taken  into 
consideration  at  arriving  at  a  valuation  of  its 
property. 

The  cost  of  reproducing  new  the  property 
of  a  railway  company  is  changing  constantly 
because  of  the  fact  tliat  land  values,  the  price 
of  material  and  labor,  constantlv  fluctuate,  so 
that  it  is  better  to  take  the  land  values  and 
cost  of  labor  and  material  current  at  the  time 
the  valuation  is  made:  but  in  order  to  be  of 
any  practical  use,  the  physical  valuation  should 
be  continued  from  year  to  year  so  that  in  each 
year  the  valuation  of  the  propertv  will  reflect 
the  actual  conditions  during  that  year. 

While  it  mav  be  true  that  much  of  the  real 
estate  upon  which  lines  of  railway  have  been 


built  in  this  state  was  donated  to  the  com- 
pany, it  is  also  true  that  the  land  so  donated 
belongs  to  the  company  regardless  of  the 
fact  that  it  was  donated,  and  in  fixing  upon 
the  value  of  this  land  it  must  be  taken  as  of 
the  date  of  the  appraisal.  The  railway  com- 
pany is  entitled  to  any  increase  in  land  values 
due  to  ordinary  causes  to  the  same  extent  as 
it  is  in  the  price  of  rails,  ties,  or  any  other 
physical  item. 

tn  arriving  at  the  cost  of  reproduction  new, 
the  land  values  must  be  taken  as  of  the 
date  the  valuation  was  made,  and  in  fixing  the 
present  value  of  the  property  the  same  cost 
item  for  land  values  must  be  used  because 
there  is  no  depreciation  in  real  estate. 

In  making  this  appraisal,  no  valuation  has 
been  placed  upon  the  good  will  or  intangible 
assets  of  any  company.  We  do  not  believe 
that  the  good  will  of  a  railway  company,  the 
supposed  franchise  value,  the  advantage  due 
to  strategic  location,  or  the  efficiency  of  the 
organization  of  the  company  as  afifecting  its 
ability  to  facilitate  the  performance  of  its 
duties  as  a  common  carrier  should  be  taken 
into  consideration  for  the  purpose  of  arriving 
at  a  value  of  the  railway  company's  property. 
These  are  properly  matters  to  be  considered 
in  connection  with  the  ability  of  the  company 
to  get  business,  increase  their  earning  capa- 
city, and  perform  services  to  the  public  at  a 
proportionately  lower  charge. 

The  rate  charged  to  the  public  for  the  trans- 
portation of  property  should  not  be  based  upon 
any  value  which  takes  into  consideration  any 
supposed  intangible  value  or  any  franchise 
value,  nor  should  it  be  based  upon  any  charge 
for  the  efficiency  of  its  organization  of  the 
company  to  perform  its  duties  to   the  public. 

It    must   be   remembered    that    the   physical 


TABLE  SHOWING  AVERAGE  VALUE  PER  MILE  OF  MAIN 
ERTIES  OF  RAILROADS  OF  SOUTH  DAKOTA, 


Right  of  way  and  station  grounds,  real  estate. 
Clenring,   grubbing,   grading  and  protection... 

Tunnels   

Truss,  plate  girder  and  I  beam  bridges 

Pile  bridges  and  timber  trestles 

Culverts     ; 

Ties 


LINE  OF  THE  PHYSICAL  PROP- 


,s 
n 

10 
u 
12 
1:; 

14 
15 
16 
17 
18 
19 
20 
21 

92 

23 

24 
25 
26 
27 
28 
29 

no 

31 


Rails 

Frogs  and  switches,  R.  R.  crossings 

Track  fastenings  and  other  material 

Ballast   

Track  laying  and  surfacing 

Roadway  tools   

Fencing  right  of  way  

Cros.sings   and   signs'. 

Interlocking  and  other  signal  apparatus • 

Telegraph    and    telephone   lines 

Station  buildings  and  fixtures    

General  office   buildings  and  fixtures 

Shops,  engine  houses,  turntables  and  cinder  pits 

Shop  machinery  and   tools 

Water  stations  

Fuel   stations    

Grain   elevators    ■ 

Storage    warehouses    

Dock  and  wharf  property , . . 

Electric   light  plants 

Electric  power  plants 

Electric  power  transn"(ission •. . . . 

Gas  producing  plants 

Stock  yards,  snow  fences  and  miscellaneous  structures. 


32  Total  items  1  to  31  inclusive ■  ■  •  ■      ?20,4S3 

33  Engineering,  superintendence  and  legal  expense  414%  of  32 

34  Total  items  1   to  33  inclusive 

37  Steam  locomotives   ■ 

."S  Electric  locomotives    

39  Passenger  train  cars 

40  Freight   train   cars 

41  Work  equipment   ■ 

42  Floating     equipment     

43  Stores  and  supplies  in  South  Dakota 


44  Total  items  1  to  43  inclusive 

4.")  General  expenditures; 

Interest  during  construction....     3.0  per  cent 

Contingencies' S.5  per  cent 

Other  expenditures    1.0  per  cent 


AS  OF  JUNE  30,  1909. 

Re- 

production 

Condition 

Present 

Value  new. 

per  cent. 

value. 

$  2.S21 

100.0 

?  2,S21 

o.-'iSS 

99.9 

5,583 

40 

99.4 

40 

796 

90.3 

718 

S93 

76.3 

682 

450 

SI. 6 

367 

2,653 

70.S 

1,880 

3,53S 

79.2 

2,S00 

82 

78.4 

65 

609 

78.6 

479 

778 

99.9 

778 

451 

100.0 

451 

17 

71.5 

12 

204 

74.2 

151 

32 

57.2 

IS 

5 

S8.8 

4 

51 

72.3 

36 

493 

71.4 

353 

0.25 

75.9 

0.19 

242 

73.2 

177 

27 

73.5 

20 

208 

74.3 

155 

SO 

69.8 

56 

3 

71.9 

2 

4 

5S.9 

2 

S 

78.3 

6 

2 

SCO 

2 

408 

71.5 
87.6 

292 

$20,483 

$17,950 

922 

100.0 

922 

21,405 

88.2 

18,872 

915 

47.6 

436 

371 

74.0 

278 

1.786 

66.6 

i.isn 

SB 

62.0 

53 

R 

SCO 

4 

16 

94.2 
S4.S 

15 

«24.5S9 

$20,847 

Total 
Grand  total 


per  cent  of  44 $  2.336 


826,92 


100.0 
86.1 


S  2.336 


Miles  first  main  track 

Miles  Joint  main  track 

Miles  passing  and  side  track. 
Miles  Joint  side   track 


Total 


4.45S.965 
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\alu;itinii  of  a  railway  idiiiijany  hy  the  state  or 
liy  the  nation  resuhs  merely  in  the  obtaining 
uf  a  factor  to  he  useil  in  proving  what  is  the 
actual  vahie  of  the  property,  and  that  in  con- 
nection with  the  vahie  so  ascertained,  there 
must  be  taken  into  consideration  the  other 
factors  mentioned  liy  the  Supreme  Court  of 
the  United  States  in  tile  case  of  Smythc  vs. 
Ames,  referred  to  above. 

METHODS    ..\XD  RF.Sl'l.TS   OF  Al>l'R.\IS.\r.. 

The  Commission  caused  to  be  prepared, 
printed  an.l  distributed  to  the  railway  com- 
panies a  set  of  blank  forms  covering  in  detail 
all  the  data  required  to  enable  anyone  familiar 
with  railway  construction  to  determine  the  cost 
of  reproducing  the  physical  property  new.  A 
space  was  also  provided  on  these  blanks  for 
the  present  or  depreciated  value.  Only  in  a 
few  cases  did  the  railway  companies  return  a 
depreciated  value.  I  hey  were  rci|ue^teil  In  di- 
vide their  lines  into  convenient  sections  not 
exceeding  one  hundred  miles  111  k-ngtli,  liegiu- 
ning  at  one  end  of  each  section  and  noting  the 
items  in  detail  in  rotation  to  the  other  end  of 
the  section.  They  were  also  requested  to  fur- 
nish the  Commission  with  profiles  and  right  of 
way  maps  of  their  entire  lines  in  this  state. 
After  this  data  had  been  received  from  the 
railway  companies,  a  field  inspection  was  made 
by  the  engineers  accompanied  by  one  or  more 
members  of  the  Commission  in  a  special 
train.  Frequent  stops  were  made  to  inspect 
bridges,  ties  and  other  structures  and  to 
measure  widths  of  embankments,  count  the 
number  of  ties  to  the  rails,  measure  size  of 
station  and  other  buildings,  examine  care- 
fully the  water  and  coal  stations,  stock  yards, 
etc.  The  location  of  highway  crossings,  num- 
ber of  planks,  cattle  guards,  signs,  etc.,  and 
point  of  beginning  and  ending  and  kind  of 
fence  were  noted  on  the  profile.  A  check  was 
made  of  each  item  shown  on  the  inventory  and 
where  discrepancies  or  omissions  were 
noticed,  corrections  were  made.  The  actual 
present  condition  of  each  item  tiue  to  nsr 
or  decay  was  noticed  and  a  condition  per 
cent  based  on  a  new  or  one  hundred  per  cent 
condition  was  placed  opposite  each  item  on  the 
inventory.  In  this  manner  every  mile  of  rail- 
way ill  the  state  was  inspected. 

After  the  inspection  a  cost  to  reproduce 
each  item  new  at  current  prices  w'as  deter- 
mined and  by  applying  the  condition  per  cent 
to  the  reproduction  new  cost  the  present  value 
was    determined. 

.A.  proper  value  to  be  placed  upon  land  for 
railway  purposes  is  one  of  the  hardest  to  de- 
termine. Fortunately  in  South  Dakota  there 
have  been  a  great  many  transfers  of  property 
within  the  last  few  years.  A  record  of  all 
actual  transfers  for  a  lionafide  consideration 
that  have  been  made  within  the  last  four 
years  for  a  distance  of  three  miles  on  each 
side  of  the  center  of  the  track  outside  of 
towns  and  adjacent  to  the  station  grounds  in 
towns  was  obtained  from  the  records  in  the 
offices  of  the  Register  of  Deeds  in  each 
county  and  although  opinions  of  real  estate 
men,  bankers  and  others  all  over  the  state 
were  secured,  principal  reliance  was  placed 
upon  the  actual  average  sale  value  of  the 
property  for  farm  or  city  purposes.  At  the 
time  of  making  the  inspection  the  topography 
of  the  country,  nature  of  the  soil,  etc,  was 
noted  and  from  this  data  a  market  value  was 
placed  upon  the  railway  company's  land.  It 
is  a  well  known  fact  that  the  price  paid  for 
land  to  be  used  for  railway  purposes  on  ac- 
count of  damage  to  the  remainder  of  the 
property  is  several  times  the  farm  value. 
After  an  investigation  of  the  prices  paid  for 
right  of  way  by  the  M.  D.  &  P.  R.  R.  and  the 
C.  M.  &  St.  P.  Ry.  for  extensions  in  this  state 
in  lf>OG  and  1907  and  an  investigation  of  the 
results  obtained  by  investigations  made  in 
Minnesota,  Wisconsin  and  other  states  by 
various  taxing  and  appraising  bodies  and  also 
of  the  sale  of  public  lands  in  South  Dakota 
and  other  states  for  railway  purposes,  it  wa- 
(letermined  to  use  a  multiple  of  250%  through- 
out the  state,  both  for  property  for  station 
grounds  and  right  of  way,  the  average  outside 
of  towns  being  somewhat  higher  and  inside 
of  towns  somewhat  lower. 

This  question  of  multiple  value  for  railway 


Iiriipcrt\  1--  urn-  ili.n  mils',  ]ic  h.nnlU-il  wil'i 
great  care,  particularly  in  large  terminals,  and 
requires  a  separate  investigation  fur  each  case 
to  avoid  vicious  results.  Fortunately  there 
are  no  very  large  tennmals  in  this  state,  .iiid 
it  is  the  belief  that  250%  is  a  fair  multiple. 

For  the  purpose  of  this  appraisal  all  rail- 
roads within  the  state  were  placed  on  an  equal 
basis  as  regards  land  values  regardless  of 
v>iiat  the  uriKUial  cost  of  iIk-  right  nl  way  w.is. 
the  appraisal  being  based  on  a  cost  of  repro- 
duction new  and  no  depreciation  for  the  land 
values. 

Nothing  is  allowed  for  the  item  known  as 
"adaptation  and  solidification  of  road  bed"  ex- 
cept as  reflected  in  the  condition  of  the  road 
bed  and  ballast  at  the  time  of  making  the 
inspection.  This  item  has  been  given  consid- 
erable prominence  recently  in  values  placed  by 
railway  companies  and  others  engaged  in  mak- 
ing railway  appraisals  and  is  added  because  of 
the  work  done  in  repairing  the  damage  to 
track  in  line  and  surface  due  to  settlement  of 
embankments,  the  cost  of  clearing  out  ditches 
and  cuts,  etc.,  etc.  While  there  is  no  question 
that  such  expense  is  necessary,  it  is  an  item 
jiroperly  chargeable  to  maintenance  and  is  so 
charged  by  the  operating  railway  companies 
and  paid  for  out  of  the  revenues  the  same  as 
renewing  worn  out  ties,  and  should  not  consti 
tute  an  item  of  physical  valuation.  The  fact 
that  this  work  is  necessary  proves  that  there 
has  been  depreciation  in  the  physical  condi- 
tion of  the  track,  due  to  the  action  of  the  ele- 
ments and  the  pounding  of  the  trains,  and  this 
depreciation  has  to  be  met  until  the  embank- 
ment becomes  solid.  The  very  most  that  could 
be  allowed  would  be  that  the  road  bed  is 
maintained  at  one  hundred  per  cent. 

All  locimiotives  ruiiiiiug  iiiterstale  were  ;i|i- 
portioned  to  South  Dakota  on  locomotive  divi- 
sion miUagc  basis.  Passenger  and  freight 
equipment  were  apportioned  to  South  Dakota 
on  a  car  mileage  basis.  All  stores  and  sup- 
plies actually  on  hand  in  South  Dakota  were 
appraised,  deductions  being  made  where  ma- 
terial stored  in  the  state  was  to  be  used  on 
portions  of  divisions  extending  outside  the 
state,  as  at  bridge  and  building  yards  and 
vice  versa.  No  account  was  taken  of  coal 
or  commissary  supplies. 

The  per  cents  used  for  the  items  engineer- 
ing, superintendence,  legal  and  general  ex- 
penses are  an  average  of  actual  construction 
experiences  and  are  practically  established  by 
jirecedent.  The  items  embraced  under  these 
terms  are  those  so  classed  by  the  Interstate 
Commerce  Commission. 

The  request  for  an  inventory  met  witii 
prompt  and  willing  response  from  the  railway 
companies,  but  mi  account  of  the  vast  amount 
of  work  necessary  in  securing  and  compiling 
the  data  and  the  fact  that  several  roads  were 
under  construction  at  that  time,  a  complete 
report  of  all  railway  property  in  the  state 
could  not  be  made  until  June  30,  1909.  How- 
ever, in  anticipation  of  such  a  request  from  the 
Commission  the  C.  &  N.  W.  Ry.  had  already 
collected  the  necessary  data  and  were  able 
to  return  the  blanks  properly  filled  out,  accom- 
panied by  profile  and  right  of  way  maps  in  a 
\erv  short  time,  so  that  a  complete  appraisal 
of  that  railway,  also  the  C.  R.  I.  &  P.,  I.  C.  C, 
C.  St.  P.  M.  &  O.  and  the  Wyoming  and 
Missouri  River  Ry.  Co.  was  made  of  date 
June  30,  1908.  The  appraisal  of  these  prop- 
erties has  been  corrected  to  date  for  all  addi- 
tions and  deductions.  Inasmuch  as  the  cost 
of  correcting  these  aiiiir.iisais  troiii  year  m 
year  is  only  a  small  per  cent  of  tlie  one 
cost,  to  make  this  work  of  permanent  va'iie 
a  supplemental  appraisal  should  be  made  as  of 
J  line  diitn  ol  each  >eat-. 

The  cost  of  making  this  appraisal  to  date 
IS  aiiproximately  five  dollars  per  mile,  a  very 
small  figure,  and  as  a  result  of  increased  taxes 
received  due  to  the  increased  valuation  of  the 
railway  property,  the  expenditure  for  this 
work  has  already  been  returned  to  the  state 
many  times  and  will,  of  course,  continue  to  be 
so  returned  indefinitely.  This  appraisal  has 
also  been  used  in  the  litiyatioii  now  pending  in 
the  Federal  Court  reg.irding  the  reasonable- 
ness of  the  2  ct.  and  2Vi  ct.  passenger  rate 
laws. 

The    classification    of    item?    in    the    accom- 


panying table  corresponds  as  closely  as  prac- 
ticable to  the  -'Classification  of  Expenditures 
for  Road  and  Equipment  as  prescribed  by  the 
Interstate  Commerce  Commission  for  Steam 
Roads  in  accordance  with  Section  twenty  of 
the  act  to  regulate  commerce." 


Depths  of  Penetration  in  Wood  Pres- 
ervation.* 

BV    D.-WID    ALLERTON.t 

It  is  obvious  that  the  penetration  of  a  giv.ii 
quantity  of  preservative  to  the  cubic  foot  must 
depend  to  a  great  measure  on  the  length, 
breadth  and  thickness  of  the  piece  of  timber 
treated;  that  is,  to  the  amount  of  surface.  A 
pile  has  the  least  surface  in  proportion  to 
its  volume ;  bridge  timbers  come  next,  such 
as  caps  and  stringers,  and  so  on  down  to 
planks  and  boards,  where  the  surface  to  la- 
treated  is  very  great.  It  therefore  is  apparent 
that  as  the  surface  per  cubic  foot  is  increased, 
to  get  an  equal  penetration  the  quantity  of 
preservative  must  be  increased.  But  often  I 
find  this  indisputable  fact  reversed,  people 
wanting  eighteen  pounds  per  cubic  foot  pu. 
into  pifing  and  eight  or  ten  pounds,  sometimes 
less,  put  into  inch  boards,  and  expecting  the 
same  penetration.  Now  again  the  kind  of  pre- 
servative comes  under  consideration,  and  of 
these  I  shall  only  allude  to  the  two  most  com- 
monly used:  zinc  chloride  and  creosote,  of 
the  first,  which  is  generally  used  in  a  solution 
of  from  3  per  cent  to  5  per  cent  I  find  that 
one  as  easily  penetrates  wood  as  the  other, 
and  the  amount  used  is  from  0.25  _  to  0.5 
pounds  per  cubic  foot;  and  the  object  us- 
ually is  to  fill  the  wood  with  a  certain  amount 
specified  of  the  solution  chosen,  and  the  peiie- 
tr.ation,  ow-ing  to  the  low  viscosity  of  the 
Hiiid,  is  usually  nearly  or  quite  to  the  center 
of  many  of  the  ties,  wdiich  are  almost  the 
only  timbers  treated  with  zinc  chloride.  This 
will  require  from  one  to  one  and  one-half 
gallons  to  the  cubic  foot,  though  I  am_  well 
aware  that  more  and  of  a  weaker  solution  is 
frequently  added  in  very  soft  wood,  because 
it  will  take  it;  but  it  must  be  borne  in  mind 
that  if  the  same  amount  of  zinc  chloride  is  put 
in,  whether  in  a  small  amount  or  a  great  deal 
•  if  water,  after  the  water  has  evaporated  the 
quantity  of  zinc  chloride  in  the  wood  is  the 
same. 

In  the  case  of  creosote  we  have  an  entirely 
rliiferent  class  of  preservative  to  deal  with, 
and  will  be  compelled  to  proceed  on  entirely 
different  lines.  Of  late,  for  reasons  not  con- 
nected with  this  paper,  it  has  become  the  fash- 
inn  to  use  a  creosote,  or,  rather,  a  mixture  'if 
creosote  and  undistilled  tar  of  higher  specific 
gravity  and  greater  viscosity  than  that  for- 
merly used,  and  assuming  it  to  be  free  from 
any  perceptible  amount  of  insoluble  matter,  it 
is  still,  owing  to  its  viscosity,  more  difficult 
to  force  into  wood,  and  will  leave  more  near 
the  surface  than  lighter  oils.  But  taking  .-m 
nil  of  from  1.03  to  LOG  specific  gravity,  I  find 
that  we  ought  to  expect  with  a  ten-pound 
treatment  in  piling,  an  average  penetration  nf 
.iliout  one  and  one-half  inches,  and  in  bridge 
stringers,  caps,  etc.,  with  twelve  pounds  of  oil, 
about  the  same  depth.  Now  we  all  know  that 
this  will  vary  a  great  deal.  I  am  speaking 
now  of  the  geometrical  center  of  the  stick. 
We  will  find  a  considerable  difference  in  dif- 
ferent parts  of  the  same  .stick,  sometimes 
within  a  foot  or  two  of  each  other.  Of 
course  the  ends  naturally  absorb  the  most,  and 
it  seems  to  take  it  while  the  capill.aries  1>e- 
coine  clogged;  this  and  absorption  will  be  .as 
<lecp  .sometimes  as  seventeen  or  eighteen  in- 
ches, and  in  every  soft  woods  more;  so,  while 
we  know  we  have  a  .good  deal  of  oil  there,  it 
must  be  left  out  of  the  question  and  borings 
taken  far  enough  away  to  be  beyond  this 
specie  of  penetration.  Also  we  will  get  dif- 
ferent results  on  different  sides  of  ]iieccs  nf 
dimension  timber,  as  one  side  may  be  heart 
.ind  the  other  sap,  and  much  will  depend  on 
the  way  the  saw  has  cut  it.  Where  the  saw 
has  cut  across  the  rings,  the  summer  wood,  as 
it  is  called,  consisting  of  capillaries,  will  take 
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the  oil  more  readily  than  the  spring  wood, 
consisting  of  cells.  And  again  we  will  often 
in  the  same  charge  examine  a  large  nnmber  of 
pieces  and  be  very  much  pleased  with  their 
appearance,  and  then  come  on  one  having  a 
very  inferior  treatment.  But  on  the  whole  I 
think  that  the  amoinits  specified  per  cubic 
foot  in  that  size  of  material  will  be,  as  a  rule, 
not  far  out  of  the  way. 

I  know  that  at  times  I  have  .got  a  greater 
average  penetration  with  these  amounts,  and 
at  other  times  less.  I  find  in  treating  green 
wood  after  the  manner  I  explained  in  a  for- 
mer paper  to  this  society,  only  slightly  changed 
in  one  particular,  that  the  oil  penetrated  the 
pores  of  summer  wood  and  not  to  any  .great 
extent  the  cells,  and  I  get  the  same  penetra- 
tion with  from  two-thirds  to  three-fourths  the 
quantity  of  oil.  Now.  therefore,  as  we  in- 
crease the  surface  per  cubit  foot,  in  order  to 
get  the  same  penetration,  we  must  increase  the 
amount  of  oil,  and  here  is  where  I  am  at  a 
loss  to  specify  the  ratio  of  increase,  but  I 
think  at  present  the  nearest  approach  to  a  cor- 
rect solution  would  be  to  increase  the  oil  in 
arithmetical  ratio  to  the  increase  of  surface. 

BY  R.   L.    .\LL.\RnVCE.* 

No  one  could  say  what  penetration  could  be 
expected  unless  he  could  sec  the  material  and 
know  its  conditions  before  treatment,  and 
then  could  not  say  definitely  what  the  penetra- 
tion would   be. 

In  my  own  individual  case  I  would  see  that 
the  timber  was  in  the  proper  shape  and  that 
the  full  amount  of  preservative  was  injected 
that  was  called  for  and  would  be  satisfied  that 
I  had  given  the  results  desired  regardless  of 
the  penetration.  You  understand  that  I  be- 
lieve wood  should  be  treated  with  as  much 
preservative  as  can  be  injected — tliat  is,  to 
take  care  of  the  mechanical  life  of  same,  as 
the  lieavy  treatments  have  always  proven  to 
have  given  the  best  results. 

In  this  paper  I  shall  confine  my  opinion  to 
the  treatment  of  southern  pines  treated  by  the 
full  cell  method,  as  I  have  had  more  experi- 
ence in  this  class  of  woods  for  treatment  and 
will  not  state  positively  that  they  should  in 
every  case  have  the  following  penetrations, 
as  in  some  cases  difficulties  over  which  a  com- 
mercial plant  has  no  control  may  arise ;  unless 
the  timber  was  all  cut  at  the  same  time,  sea- 
soned the  same  and  properly  grouped  a  uni- 
form penetration  could  not  he  expected.  The 
following  is  only  an  estimated  average : 

Oji  piling  for  a  ten  to  twelve  pound  treat- 
ment in  soft  or  sap  wood  a  penetration  of 
from  %  to  1%  ins.  could  reasonably  be  ex- 
pected. 

In  a  fourteen  to  sixteen  pound  treatment, 
from  1%  to  2%  or  3  ins. ;  for  a  twenty  pound 
treatment,  from  .3%  to  4  ins.,  and  in  the 
heaviest  treatments,  say  twenty-two  to  twen- 
ty-four pounds,  from  4%  ins.  to  complete  pen- 
etrations. This  is  for  the  dead  oil  of  coal  tar 
treatment.  In  the  heart  wood  you  would  not 
get  as  deep  a  penetration. 

For  straight  zinc  or  the  Burnettized  treat- 
ment for  ties,  in  using  a  twenty  pound  treat- 
ment of  a  light  solution  on  loblolly  ties,  I 
should  think  that  you  could  be  able  to  get  a 
complete  penetration  or  up  to  the  last  inch 
or  inch  and  a  half  of  the  center  of  the  tie. 

For  short  and  long  leaf  ties  this  solution 
should  be  strengthened,  and  in  no  case  would 
I  be  satisfied  until  I  got  as  near  a  perfect 
penetration  as  possible,  always  getting  not  less 
than  a  hundred  pounds  pressure  to  the  square 
inch  on  the  retort. 

To  go  any  farther  into  the  subject  would 
be  useless,  as  each  operator  claims  for  his 
particular  treatment  the  best  penetration.  In 
this  paper  I  have  dealt  only  with  the  straight 
oil  and  zinc  treatments. 
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Out  of  the  estimated  $375,201,000  total  cost 
of  the  Panama  canal  $207,00(1.000  had  been  ex- 
pended up  to  Nov.  30,  1010.  This  total  amount 
is  distributed  over  the  work  as  follows: 

Dopt.    of    Civil    Administration $     4.42S.662 

D<-pt.    of    Sanitation 12,231,741 

Di-pt.    of  Construction   and   Engineer- 
ing       ]07,92fi,504 

Oeiifral.    inchidlng    francliises,    etc....     82.207,967 


The  Design  and  Operation  of  a  Mod- 
ern  Classification   Yard.* 

The  constantly  increasing  freight  traflfic  of 
the  country  has  carried  with  it  tlie  necessity 
for  improved  methods  of  handling  it,  and  one 
of  the  most  valuable  of  these  has  been  the 
modern  classification  yard. 

Cars  of  freight  destined  to  various  points 
and  accumulating  either  at  original  terminals 
or  the  various  local  freight  stations  along  a 
line  of  railroad  are  brought  to  some  point 
(such  as  where  various  routes  diverge),  the 
trains  are  slopped  and  such  cars  as  are  bound 
to  a  common  destination,  or  for  a  certain  use, 
are  gotten  together.  This  is  termed  classify- 
ing, and  the  purpose  is,  if  possible,  to  secure 
a  train-load  of  one  destination  or  kind,  which, 
if  obtained,  of  course  means  that  it  will  not  re- 
quire further  stoppage  or  handling  until  the 
destination  is  reached.  This  separation  of  the 
various  units  comprising  a  train,  or  "cutting 
up"  a  train,  as  it  is  called,  is  done  in  three 
ways,  viz : 

1.  The  original  and  most  common  way  is 
by  movin.g  the  tr;iin  forward  and  backward, 
cutting  off  the  cars  durin.g  the  process,  and  is 
commonly  called  "Hat   shifting." 

2.  By  "poling,"  in  which  the  train  is 
handled  by  an  engine  at  its  rear,  constantly 
pushing  the  train  toward  the  classification 
tracks,  while  an  engine  at  the  front  end  on 
the  adjacent  track  "poles"  or  pushes  off  the 
cars  ore  "cuts"  desired. 

3.  By  the  "gravity"  or  "hump"  metliod,  as 
it  is  generally  designated,  in  which  the  train 
is  pushed  up  to  a  hump  or  elevation,  at  which 
point  the  couplings  are  cut  or  separated  at 
the  proper  places  and  the  cars  proceed  to 
the  proper  classification  tracks,  impelled,  af- 
ter leaving  the  "hump"  or  apex,  by  the  more 
or  less  steep  descending  or  momentum  grade. 

A  "poling"  yard  is  usually  located  on  a 
level,  or  slight  grade,  where  it  is  necessary 
to  give  cars  a  start,  and  has  the  advantage  of 
no  backward  movement  to  the  whole  train 
being  required  (as  in  push  and  pull  shifting'), 
due  to  the  poling  engine  moving  on  a  track 
adjacent  to  the  train  that  is  being  shifted.  In 
iome  cases  the  pole  is  attached  to  and  pivoted 
on  the  pilot  beam  at  the  front  of  the  engine, 
hut  the  more  common  practice  is  to  pole  the 
cars  from  a  "poling  car"  attached  to  the  loco- 
motive, and  upon  which  a  man  rides  and 
operates  the  pole,  which  is  six  or  eight  feet 
long,  suspended  and  pivoted  at  the  sides  of  the 
car  in  such  a  way  as  to  reach  the  pole  socket 
castings  of  cars  on  the  adjacent  track.  A  rear 
engine  is  generally  used  to  keep  the  train 
pushed  up  to  the  point  of  operation  where 
the  poler  can  give  the  cars  the  necessary  im- 
petus to  carry  them  into  the  classifying  tracks. 

THE   "gr.^VITy"  or  "hump"   Y.MiD. 

Within  the  past  ten  or  fifteen  years  a  great 
number  of  yards  have  been  built  or  remodeled 
for  operation  by  this  method,  and  Mr.  C-  L, 
Bardo.  in  a  paper  prepared  by  him  and  pub- 
lished in  the  Journal  of  the  New  York  Rail- 
road Club,  December.  1003.  gives  the  relative 
capacity  of  the  dififerent  methods  of  shifting 
as  follows,  based  on  handling  a  train  of  sixty 
cars  of  fifty  cuts  in  each  case. 

Pu.sh  and  pull,  or  flat  shifting,  required  two 
liours. 

Poling  required  one  hour  and  fifteen   minutes. 
Hump  method  required  thirty  minutes. 

It  will  readily  be  seen  that  if  there  is  any 
volume  of  traffic,  it  can  be  handled  with  great- 
er success  by  the  latter  method. 

It  is  believed  that  the  first  place  at  w'hich 
gravity  was  used  as  a  factor  in  shifting  or 
classifying  was  Edge  Hill,  near  Liverpool, 
England,  on  the  London  and  Northwestern 
Railroad.  This  yard  was  built  in  1875.  and  is 
still  in  active  operation.  The  operation  by 
gravity  was  not  the  original  purpose  of  its 
construction  on  a  grade,  but  to  avoid  a  very 
great  cost  in  graduation  necessary  to  obtain  a 
level  yard.  In  fact,  as  history  goes,  its  pro- 
posed operation  by  gravity  was  strongly  op- 
posed because  of  the  supposed  danger  to  both 
men  and  equipment. 

The  Edge  Hill  yard  can  scarcely  be  classed 

•.Abstract  of  paper  by  W.  A.  MacCart.  read 
before  the  Engineers'  Club  of  Philadelphia, 
Sept.  17,  1910. 


.•IS  .1  hump  yard,  which  implies  a  hump  or  apex 
(usually  artificial)  over  which  the  cars  are 
pushe<l  to  the  momentum  grade.  At  Edge 
Hill  the  trains  are  received  at  the  top  of  a 
long  grade,  from  which  they  are  dropped 
through  the  various  classifying  and  making- 
up  operations  solely  by  gravity ;  no  engines 
being  used  from  the  time  trains  are  received 
until  they  are  made  up  ready  to  proceed  on 
the  road. 

It  is  generally  recognized  that  the  first  place 
in  this  country  to  which  the  "hump  method" 
was  applied  was  at  the  Honey  Pot  yard  of 
the  Pennsylvania  Railroad  Company,  located 
near  Nanticoke.  This  is  the  point  at  which  is 
assembled  and  classified  a  large  percentage  of 
the  anthracite  coal  shipped  from  the  Wilkes- 
barrc  district  over  the  Pennsylvania  Railroad. 
The  hump,  which  is  a  comparatively  low  one. 
was  Iniilt  about  May.  1891,  and  has  been  used 
ever  since  with  excellent  results. 

.'\s  to  the  grades  to  be  used  on  humps,  that 
is  a  problem  to  be  decided  for  each  yard  and 
is  governed  by  several  factors  :  viz.,  whether 
all  loaded,  all  empty  or  mixed  cars  are  being 
handled ;  whether  any  portion  are  weighed, 
requiring  a  scale  installation ;  whether  the 
cuts  are  single  cars  or  composed  of  four 
or  five  cars.  The  climate  also  has  an  effect, 
there  being  a  decided  difference  in  the  running 
qualities  of  cars  in  January  and  .August. 

There  is  practically  no  difference  in  the  dis- 
tance traveled  by  the  various  cars  going  to 
different  classifying  tracks,  as  each  starts  at 
the  hump  and  leaves  the  outgoing  end  of  the 
yard. 

In  a  classifying  yard  containing  thirty 
tracks,  by  splitting  them  up  into  five  or  six 
ladders  the  farthest  switch  will  not  be  more 
than  700  or  800  feet  from  the  hump. 

The  operation  of  a  typical  "hump"  yard  is 
as  follows:  After  a  train  leaves  the  main 
track  and  enters  the  receivin.g  tracks  the  crew 
is  relieved,  the  road  engine  is  cut  off,  and  at 
once  proceeds  to  the  inspection  pit,  ash  pit, 
coal  wharf,  and  engine  storage  tracks  in  the 
order  named,  so  as  to  be  ready  for  a  depart- 
ing train  when  needed,  the  train  thereafter  be- 
ing handled  by  the  yard  force  until  again  ready 
for  the  road.  The  movement  from  and  to 
trains  from  the  engine  facilities  should  al- 
ways be  free,  as  many  serious  delays  to  traffic 
have  been  caused  by  the  inability  to  turn  the 
power  promptly. 

Having  the  proper  facilities,  four  hours 
should  be  sufficient  time  in  which  to  clean, 
make  such  light  repairs  or  adjustments  as  are 
needed,  and  have  an  engine  ready  for  the  re- 
turn trip.  The  storage  tracks  for  engines 
should  be  arranged  with  cornparatively  short 
lengths  so  there  will  be  a  minimum  of  shifting 
to  get  at  any  particular  engine  that  may  be 
required. 

Returning  to  the  train  that  is  on  the  re- 
ceiving tracks:  it  is  at  once  inspected  and  the 
cars  marked  for  the  proper  classification 
tracks,  including  those  requiring  such  repairs 
as  cannot  be  made  at  this  point.  In  some  in- 
stances very  light  repairs  that  can  be  made 
quickly  are  made  on  the  receiving  tracks  as 
the  inspection  progresses.  LTpon  the  comple- 
tion of  the  inspection  and  the  removal  of  the 
cabin  from  the  rear  of  the  train  the  hump  en- 
gine gets  behind  it.  and  when  the  proper  sig- 
nal is  given  proceeds  to  push  it  over  the 
hump.  The  storage  tracks  for  cabins  are 
sometimes  arranged  so  that  cabins  can  be 
dropped  into  them  in  "first  in.  first  out"  order 
as  fast  at  they  reach  the  receiving  tracks. 

On  the  ascending  side  of  the  hump  is  sta- 
tioned a  man  to  cut  the  couplings  between  the 
different  classifications.  Here  also  the  brake- 
men,  or  "riders."  as  they  are  termed,  take 
charge  of  the  respective  cuts  and  ride  them  so 
as  to  control  the  speed  down-grade  into  the 
classification    tracks. 

The  speed  of  the  cars  is  controlled  by  the 
riders,  and  the  initial  momentum  must  be 
sufficient  to  carry  a  car  through  the  ladders 
and  switches  and  the  full  len.gth.  if  necessary, 
of  a  track  with  a  standin.g  capacity  of  sixty 
or  even  more  cars,  while  other  tracks  may  not 
have  a  capacity  of  more  than  twenty  cars.  A 
rider  cannot  permit  the  speed  for  a  car  going 
to  a  track  partially  filled,  that  he  would  when 
he  started  to  fill  the  empty  track. 
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In  the  earlier  days  the  men  would  ride  the 
cars  down  the  momentum  grade,  set  the  brakes 
to  what  they  thought  would  permit  the  car  to 
go  to  its  destination,  and  then  return  to  the 
hump.  The  conditions  now  are  that  the  men 
ride  the  car  to  a  coupling  with  the  car  already 
on  the  siding,  controlling  the  speed  the  entire 
distance.  This  makes  a  slower  process  unless 
you  have  a  large  force  of  men.  as  they  get 
farther  from  the  hump  and  require  a  longer 
time  to  get  back. 

Classification  tracks,  as  a  rule,  are  assigned 
to  destinations,  although  in  some  instances 
for  a  specified  purpose,  such  as  accumulation 
of  empty  cars  for  the  coal  or  coke  regions, 
refrigerator  cars,  shop  or  bad  order  cars,  etc. 

The  number  of  cars  to  a  cut  varies  greatly 
with  the  nature  of  the  traffic;  in  some  in- 
stances trains  are  entirely  broken  up  into 
single-car  cuts;  at  others  as  many  as  ten  or 
twelve  cars  are  coupled  in  one  cut.  To  control 
its  speed  each  cut.  of  course,  requires  a  brake- 
man  or  "rider."  as  it  has  been  already  stated 
they  are  called  fin  some  locations  they  are 
termed  "car  droppers").  In  the  lar.ge  cuts  it 
is  usual  to  allow  four  tn  six  cars  to  the  man. 

The  prompt  and  inexpensive  return  to  the 
hump  of  the  "riders"  after  taking  their  cuts 
to  the  classification  tracks  is  in  itself  quite  a 
problem,  for  upon  that,  and  upon  being  ready 
to  take  another  cut.  depends  largely  the  speed 
with  which  cars  can  be  parsed  over  the  hump, 
without  having  an  unduly  large  force  of  rid- 
ers. This  is  accomplished  in  some  verv  long 
yards  by  having  an  engine  and  car  to  pick  up 
the  "riders"  along  the  classification  tracks  and 
bring  them  back  to  the  hump.  In  short  yards 
they  generally  walk  liack.  and  either  a  lar.ge 
force  of  riders  must  be  kept  on  hand  or  the 
movement  must  be  slowed  up.  It  is  really  a 
question  of  whether  the  movement  is  suffi- 
ciently large  or  important  to  h.nve  a  force  of 
men  who  will  be  idle  part  of  the  time,  or  an 
extra  engine  to  return  them  to  the  hump. 

The  moving  of  the  switches  leailing  into  the 
classification  tracks  is  done  in  different  ways, 
the  most  complete,  and  of  course  expensive, 
method  being  what  is  known  as  the  "push  but- 
ton machine."  The  switches  are  thrown  elec- 
tro-pneumatically  by  a   man   located   in   a   tow- 


er near  the  hump,  commanding  a  general  view 
of  the  train  as  it  approaches  from  the  receiv- 
ing tracks,  and  the  ladders  and  switches  lead- 
ing to  the  classification  tracks,  and  the  various 
switches  are  moved  by  their  correspondingly 
mmibered  push  button,  as  required  to  set  up 
a  route  for  the  car.  In  some  cases,  however, 
lines  of  pipe  leading  to  a  half  dozen  or  more 
switches  are  connected  to  levers  concentrated 
at  one  point  and  operated  by  a  leverman.  If 
there  are  many  classification  tracks,  of  course, 
more  than  one  leverman  is  required. 

As  previously  stated,  the  cars  or  "cuts,"  as 
they  are  termed,  whether  there  be  one  or  more 
cars  coupled,  are  marked  with  chalk  as  they 
stand  on  the  receiving  tracks,  to  designate  the 
number  of  the  track  to  which  they  are  to  be 
sent.  This  number  is  placed  on  the  side  of  the 
car  at  the  front  end.  and  oftentimes  it  is  the 
practice  to  also  mark  on  the  rear  of  a  cut 
the  destination  of  the  next  following  one.  This 
serves  as  advance  information  to  the  lever- 
man. The  leverman.  or  towerman,  is  also  fur- 
nished with  a  slip,  similar  to  that  used  in 
marking  the  cars  on  receiving  tracks,  showing 
llie  "cuts."  number  of  cars  in  each  and  their 
ilcstination. 

The  cars  arc  pushed  over  the  hump  at  the 
rate  of  about  two  and  one-half  miles  per  hour. 
l)ut  to  prevent  their  following  each  other  too 
closely  because  of  running  on  the  same  ladder 
or  lead,  the  tower  should  be  equipped  with  a 
large  air-whistle  by  which  the  towerman  can 
signal  to  the  pushing  engine  to  stop  the  train, 
and  start  again  when  sufficient  separation  of 
the  cuts  lias  been  obtained.  The  whistle  can 
also  be  used  in  case  of  accident  or  other  emer- 
gencies. 

.\s  the  classification  progresses,  so  fast  as 
a  sufficient  number  of  cars  of  one  or  several 
classifications  combined  accumulate,  they  are 
gotten  together,  the  air-hose  coupled  and 
brakes  tested,  a  road  crew  and  engine  called 
for,  and  the  train  started  on  its  journey.  In 
some  yards  this  is  done  by  the  yard  force  col- 
lecting the  cars  from  the  classification  tracks 
into  "make-up"  or  advance  tracks,  where  they 
are  coupled  and  the  air-brakes  tested  to  in- 
SLire  that  everything  is  in  proper  order  be- 
fore   the    road    crew    couples    on.      .'\t    other 


IHiinls  the  road  crev-JS  take  the  cars  as  direct- 
ed from  various  classifying  tracks  and  get 
them  together  on  a  drill  or  pull-out  track. 

As  can  be  readily  understood,  the  yarding 
and  classifying  of  a  train  means  a  consider- 
able delay,  and  it  is  desirable,  therefore,  that 
the  yard  be  so  located  that  the  classifications 
made  will  permit  the  longest  possible  haul 
without  again  breaking  up  the  train,  so  as  to 
avoid   this  delay,  damage  to  equipment,  etc. 

As  a  rule,  a  yard  layout  embraces  a  move- 
ment in  both  directions,  and  as  there  are  a 
great  many  internal  movements,  such  as  get- 
ting road  engines  and  cabins  to  and  from  their 
trains,  getting  shop  cars  to  the  repair  tracks 
and  back  into  their  trains,  possibly  re-icing 
refrigerators,  caring  for  stock  or  weighing 
certain  cars.  etc..  all  of  which  must  be  done 
with  the  minimum  amount  of  interference 
with  other  movements,  the  importance  will 
be  seen  of  sufficient  thoroughfare  tracks  upon 
which  to  make  such  movements  promptly. 

Usuallv  the  main  tracks  are  spread  and  the 
yard  placed  between  them,  this  being  the  pre- 
ferred location  for  the  reason  that  as  soon  as 
an  incoming  train  clears  the  mairi  track,  there 
is  no   further   interference  with  it. 

Every  yard  is  a  problem  in  itself,  for  which 
there  are  a  few  general  principles  that  apply. 
The  length  of  arriving  and  departing  trains, 
the  character  of  traffic,  the  number  of  classi- 
fications to  be  made,  whether  a  large  or  small 
percentage  of  the  cars  require  weighing,  and 
many  other  features  must  be  considered  in 
each    place. 

fn  a  paper  of  this  character  it  is  possible  to 
give  only  a  general  outline  of  this  method  of 
shifting,  for  the  reason  that  every  yard  plan 
requires  a  special  study  to  meet  the  conditions. 
For  instance,  the  length  of  trains  passing  over 
that  portion  of  the  road  from  which  the  yard 
receives  and  to  which  it  delivers  traffic  will 
determine  the  length  of  receivin.g  and  depar- 
ture tracks:  whether  the  cars  are  all  loaded, 
all  empty  or  mixed,  affects  the  rate  and  length 
of  grades  on  the  hump.  These  grades  are  also 
affected  by  the  number  of  cars  to  the  cut, 
whether  a  scale  on  the  hump  is  necessary,  and 
rdl  these  conditions  in  turn  are  affected  by 
climatic  conditions,  as  a  car  run^  more  freely 
in   .August  than  in  January 
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Cost  of  Running  an  Automobile. 

The  following  table  gives  the  actual  cost 
of  running  a  four  passenger  automobile,  of 
the  so-called  demi-tonneau  type,  in  the  vicinity 
of  New  York  City,  from  July  4,  1009.  when 
it  was  bought  new.  to  Dec.  4.  IfllO,  when  it 
was  laid  up,  for  the  winter.  The  car  is  of 
a  well  known  make,  and  there  was  practically 
no  engine  trouble,  it  has  a  4-cylinder  engine, 
2.5.G  hp.  .'\.  L.  M.  rating,  shaft  driver.  Of 
the  IT  months  the  car  was  in  commission  it 
was  in  use  for  driving  15  months.  It  is 
estimated  that  of  the  total  distance  driven, 
namely  8..')00  miles,  about  two-thirds  was  over 
so-called  good  roads,  varying  from  fair  to 
very  good.  It  was  used  mostly  for  pleasure, 
but  somewhat  for  inspection  trips  to  engineer- 
ing works,  when  it  received  some  hard  usage. 
The  writer  estimates  that  if  it  had  been  used 
for  business,  under  similar  conditions,  and 
driven,  say,  15,000  miles  in  the  same  length 
of  time,  items  1,  5.  9,  10  and  11  would  be 
unaffected,  though,  of  course,  item  5  is  a  very 
uncertain  quantity,  and  might  involve  the  total 
destruction  of  the  car.  Column  3  has  been 
added  to  the  table  to  show  this  estimated  cost 
per  mile  on  this  basis.  The  car  was  driven 
by  the  owner,  who  had  had  no  previous  ex- 
perience in  driving,  and  it  was  kept  at  a  pub- 
lic garage.  It  may  be  noted  that  no  expense 
is  included  for  additional  wearing  apparel  or 
for  extra  expenses  at  hotels,  restaurants,  etc., 
when  touring  or  on  all  day  trips,  though  these 
items  are  not  inconsiderable  and  really  enter 
into  the  cost : 

Notes  in  reganl   to  the  above  items:     Item 
1.     Depreciation:     The  makers  of  the  car  offer 
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New    tires    
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Batteries  and  dry  cells 

Miscellaneous    ganise   charges,    etc 
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1.500 
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1.688 

.956 

7.00 

.082 

.047 

$l.sri],13 

22,3.5" 

14.678 

$Q50  cash  for  it  as  it  stands  now,  this  bemg 
their  regulation  price  for  1909  ^cars,  irre- 
spective of  condition,  that  is,  of  course,  within 
reasonable  limits.  To  put  the  car  in  shape 
to  run  another  season  will  cost  approximately 
$500.  this  including  complete  overhauling,  new 
parts  where  necessary,  four  new  tires  and 
painting,  and  at  the  end  of  this  season  it  would 
hardlv  bring  more  than  $300  or  $400,  so  that 
the  depreciation  charge  is  not  too  high. 
Items  2  and  3:  The  tires  used  were  33x4. 
Including  the  four  tires  on  the  car  when  it 
was  bought,  seven  shoes  and  nine  inner  tubes 
have  been  in  use.  of  wliicli  there  now  remains 


only  one  shoe  in  fair  shape  and  two  or  three 
inner  tubes  which  may  be  used  for  spare  next 
season.  The  writer  believes  the  tire  expense 
to  be  lower  than  usual.  This  item  increases 
very  rapidly  and  in  much  greater  proportion 
as  ihe  weight  of  the  car  increases,  and  also 
is  liable  to  be  more  on  an  old  car  in  which 
some  of  the  parts  of  the  running  gear  be- 
cotne  worn  and  pressures  are  not  evenly  dis- 
tributed, 

Ilem  4:  This  item  is  largely  for  small  re- 
pairs ;ind  adjustments  which  might  have  been 
made  almost  entirely  or  at  least  half  of  them 
by    the    writer,    except    for    the    fact    that    he 
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did  not  consider  it  economy  to  spend  liis  time 
in  this  way,  or  to  get  as  dirty  as  would  have 
been  necessary  liad  he  done  so. 

Items  6,  7  and  8 :  It  will  be  noticed  that 
these  items  for  fuel  and  oil  amount  to  a  very 
small  proportion  of  the  total. 

Item  9  is  for  tips  to  employes  at  the  garage, 
and  charges  for  greasing  and  oiling  the  car. 
The  writer  usually  made  a  point  of  examin- 
ing the  car  all  over  about  once  every  two 
months,  and  at  these  times  greasing  everything 
up,  but  this  took  not  less  than  five  or  six 
hours  and  used  up  a  whole  Saturday  after- 
noon, so  that  in  between  times  this  work  was 
done  at  the  garage. 

Item  10:  This  included  washing  the  car 
and  polishing  the  brass  work  as  well  as  stor- 
age. This  item  can  of  course  be  cut  down 
where  the  car  is  kept  in  one's  own  garage. 
Washing  and  polishing  in  this  case  if  done  at 
a  public  garage  costs  about  $1  each  time  for  a 
moderate  sized  car.  If  the  car  is  run  all 
winter,  however,  as  this  car  was,  the  garage 
must  be  heated. 

Item  11:  This  covers  a  period  of  two 
vears. 


LETTERS    TO    THE   EDITOR. 


The   Design   of   Retaining   Walls. 

Sirs:  It  is  not  my  desire  to  use  up  an  un- 
due .imount  of  your  valuable  space,  but  Mr. 
Evan  P.  Bone,  in  your  issue  of  Jan.  IS  makes 
comparisons  between  a  cantilever  and  a  coun- 
terfort retaining  wall  that  are  not  just  or 
equitable.  Some  comments  on  his  cantilever 
design  may  be  of  interest  to  the  profession,  as 
this  is  a  common  form  of  design.  I  think  that 
these  comments  will  show  that  it  is  extremely 
faulty   as  well. 

The  fact  that  retaining  walls  have  been  built 
on  these  lines  and  have  stood  up  is  no  proof 
of  their  correct  design.  The  calculated  loads 
on  a  retaining  wall  may  and  may  not  be 
realized.  A  tank  on  these  lines  is  more  of  a 
criterion,    since   liquids   are   sure   to   exert   hori- 
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zontal  pressure.  Out  near  San  Luis  Obispo, 
Calitornia  a  great  oil  tank  was  built  with  sides 
like  Mr.  Bone's  cantilever  retaining  wall,  but 
much  better  in  this  respect,  that  instead  of  a 
sharp  re-entrant  angle  joining  the  side  and 
bottom  there  was  a  long  curve.  When  oil  was 
turned  into  this  tank  on  Nov.  22.  last,  it  failed. 
There  is  no  doubt  whatever  that  the  counter- 
fort retaining  wall  which  Mr.  Bone  compares 
with  his  cantilever  design  has  a  large  amount 
of  reserve  strength  not  present  in  the  canti- 
lever design,  and  that  the  counterfort  wall 
would  stand  very  much  more  load  under  test. 
There  are  several  objectionable  features  in  Mr. 
Bone's  design.  I  for  one,  would  reject  any  de- 
sign where  rods  had  an  anchorage  of  only  30 
or  40  diameters  in  concrete,  no  matter  what 
kind  of  deformities  the  rods  had.  Mr.  Bone  is 
In  error  in  saying  that  the  concrete  in  which 
these  rods  are  anchored  is  in  compression.  At 
the  inner  corner  of  this  L  there  is  tension  both 
vertically  and  horizontally,  the  greatest  in- 
tensity of  tension  in  the  whole  wall,  and  this  is 
just  where  the  rods  begin  to  receive  their 
anchorage.  For  more  than  half  of  their  em- 
bedment these  rods  are  in  concrete  that  is  sub- 
ject to  tension.  They  must  stop  short  of  the 
outer  surface  of  the  L.  where  the  compression 
reaches   a   maximum,    or   else   they   will   be   ex- 


posed, tn  any  event  the  idea  that  concrete  in 
compression  will  hold  a  rod  with  greater  force 
than  that  which  is  subject  to  no  stress  is  far- 
fetched and  piuely  theoretical.  Concrete  Is  not 
like  rubber,  that  it  can  be  squeezed  down  to 
take   a   greater   hold   on   embedded   steel. 

The  stresses  in  the  sharp  re-entrant  angle 
of  this  cantilever  wall  are  uncertain.  I  know 
of  no  tests  on  anything  of  this  sort.  It  Is  cer- 
tain that  a  steel  beam  bent  at  right  angles 
would  not  stand  anything  like  its  full  strength 
at  the  bend.  If  steel  would  not  stand  such  a 
test,  why  invest  reinforced  concrete  with  such 
theoretical  strength?  It  is  for  this  reason  that 
I  would  have  a  bevel  joining  the  two  cantilevers 
and  an  extra  set  of  rods. 

But  there  is  a  serious  weakness  in  Mr.  Bone's 
design  and  in  a  somewhat  less  degree  in  the  de- 
sign used  by  the  Panama  Canal  engineers, 
shown  in  the  issue  of  Dec.  21,  1910,  that  ana- 
lysts have  so  far  failed  to  point  out.  'When 
compressive  or  tensile  stresses  must  take  a 
sharp  turn  some  provision  must  be  made  to 
take  up  the  resultant  stress  dividing  the  angle 
at  which  the  two  stresses  meet.  The  com- 
pressive stresses  of  the  two  cantilevers  meet 
at  the  outer  corner  of  this  L.  What  provision 
13  there  to  take  up  this  component?  In  this 
design  there  is  none,  excepting  tensile  and 
shearing  strength  of  concrete.  The  accompany- 
ing sketch  shows  Mr.  Bone's  retaining  wall 
and  how  and  wh.v  it  could  easily  fail.  The 
failure  would  leave  all  his  steel  reinforcement 
intact  and  would  be  purely  by  tension  and  shear 
in  the  concrete.  The  arrows  show  the  com- 
pressive stresses  that  are  not  provided  for. 
They  act  against  the  concrete  block  ABCF. 
In  additio'n  to  these  stresses  there  is  tension 
on  the  lower  half  of  the  surface  AB  due  to  the 
upward  load  on  the  cantilever  CB.  This  would 
help  to  break  o(f  the  block  ABCF.  Besides  this 
there  is  a  shear  on  the  surface  AB  amounting 
to  nearly  the  v;hole  upward  force  against  the 
base  of  the  retaining  wall.  This  little  block  of 
concrete  is  working  against  great  odds  and 
has  large  responsibility.  It  is  not  much  won- 
der that  reinforced  concrete  has  received  so 
many  black  eyes  in  horrible  failures,  when  so 
little  attention  is  given  to  correct  analysis  in 
its  design.  In  my  Fig.  4  this  block  of  con- 
crete is  purposely  left  out  in  figuring  the  main 
cantilevers,  though  it  is  amply  reinforced  for 
its  own  stress.  Also  the  two  cantilevers  are 
joined  by  a  bevel  so  as  to  maintain  the  depth 
at   the   corner. 

Tours  very  truly, 

EXiWARD  GODFREY. 

Monongahela  Bank  Bldg.,  Pittsburg,  Fa.,  Jan. 
19,    1911. 


Design  of  Retaining  Walls. 

Sirs:  Replying  to  Mr.  Godfrey's  answer  on 
retaining  walls,  page  93  of  your  issue  of  Jan. 
IS,  1911.  The  extra  reinforcement  at  the  top 
of  the  wall  will  put  an  additional  overturning 
moment  on  the  wall  as  a  whole  on  account  of 
the  frost.  The  assumed  total  overturning  mo- 
ment did  not  include  this  consideration.  The 
assumption  that  the  horizontal  thrust  of  the 
earth  is  equal  to  one-sixth  of  the  unit  weight 
multiplied  by  the  square  of  the  height,  is  really 
a  deduction  from  some  of  the  complicated 
theories  of  earth  pressure.  The  only  compara- 
tive merit  of  this,  or  equivalent  assumption,  is 
its  simplicity. 

Mr.  Godfrey's  general  method  of  anchorage  is 
applicable  to  various  arrangements  of  rods. 
Tours  truly, 

J.    L.    CAMPBELL. 

EI  Paso.   Tex.,  Jan.  20.  1911. 


Manure  as  a  Protection  of  Cement 
Walks  From  Frost. 

Sirs:  We  note  on  page  94  of  your  Jan.  IS 
issue  an  answer  to  an  inquiry  on  the  construc- 
tion of  concrete  walks  in  freezing  weather  in 
which  you  advise  the  placing  of  manure  on  top 
of  sand  to  preserve  the  top  of  a  walk.  This  is 
not  good  practice.  We  have  found  that  in  places 
where  this  has  been  done  the  water  coming 
from  rain  would  wash  some  of  the  liquid  manure 
onto  the  surface  of  the  walk,  and  if  this  is  done 
prior  to  the  surface  having  hardened  it  will 
certainly  cause  it  to  pit  and  otherwise  disin- 
tegrate.     Manure    has    little    or    no    effect    upon 


dense  concrete  thoroughly  hardened,  but  it  will 
cause  green  concrete  to  disintegrate  to  a  seri- 
ous degree.  Straw  over  the  sand  in  place  of 
the  manure  will  accomplish  the  same  result, 
particulaily  if  the  whole  Is  covered  with  tar 
paper. 

We  are  calling   your   attention   to   this  as  we 

know  you  do  not  wish  instructions  to  come  out 

In  your  paper  which  are  not  absolutely  correct 

from  an   engineering  and  practical  standpoint. 

Yours  respectfully, 

PERCY  II.    WILSON. 

Philadelphia,  Pa.,  Jan.  23.  1911. 

(The  note  mentioned  by  our  correspondent 
stated  that  over  the  manure  there  should  be 
placed  "a  covering  of  tar  paper  or  canvas  to 
shed  rain  or  snow."  We  should  perhaps  have 
emphasized  the  necessity  of  this  precaution 
more  than  we  did. — Editors.) 


PERSONALS. 

Mr.  Paul  D.  Sargent,  state  liighwav  commis- 
sioner of  the  state  of  Maine,  has  been"  appointed 
assistant  director  of  the  United  States  Office  of 
Public  Roads,  at  Washington,  D.   C. 

Mr.  U.  B.  Buchanan,  until  recently  assistant 
resident  engineer  in  the  construction  of  the 
model  city  of  the  American  Steel  &  Wire  Co., 
at  Corey,  Ala.,  has  opened  an  office  at  Hunts- 
yille,  Ala.  He  will  engage  in  general  engineer- 
ing practice,  directing  his  attention  especially 
to  sanitary  works. 

Mr.  W  H.  Penfleld,  engineer  of  construction 
ot  the  Chicago.  Milwaukee  &  Puget  Sound  Ry., 
at  Butte.  Mont.,  has  been  made  division  engi- 
neer ot  the  newly  organized  division  extending 
from  Butte  to  Avery,  Ida.  Mr  G.  W.  Osgood 
who  has  had  charge  of  the  division  work,  with 
office  at  Missoula,  will  be  transferred  to  the 
coast  to  take  charge  of  terminal  construction. 

,  The  annual  meeting  and  banquet  of  the  Al- 
bany Society  of  Civil  Engineers  was  held  at  the 
Hampton  Hotel,  Albany,  N.  Y.,  Jan.  24.  The  fol- 
lowing ofBeers  were  elected  for  the  year  1911- 
President,  Russell  S.  Greenman;  first  vice-presi- 
dent, James  R.  Watt;  second  vice-president. 
David  R.  Cooper;  third  vice-president,  Emory 
E.  Brandow;  secretary,  Rupert  Sturtevant; 
treasurer.  Robert  F.  T.  Wilke;  librarian,  Clark 
Brown. 

Mr.  Frederick  R.  Hutton  has  been  appointed 
consulting  engineer  of  the  Department  of  Water 
Supply,  Gas  and  Electricity  ot  the  City  of  New 
lork,  succeeding  Mr.  George  W.  Birdsall,  who 
died  Jan.  22.  Mr.  Hutton  was  graduated  from 
tlie  Engineering  School  ot  Columbia  University 
in  1S76,  and  is  at  present  professor  emeritus  of 
mechanical  engineering  in  that  institution.  He 
is  a  past  president  of  the  Amel'ican  Society  of 
Mechanical  Engineers,  and  was  secretary  of 
that  society  from  1SS3  to  1907. 

Mr.  George  W.  Birdsall.  consulting  engineer 
of  the  Department  of  Water  Supply,  Gas  and 
Electricity  ot  the  City  of  New  York,  died  at 
his  home  in  that  city  on  Jan.  22,  at  the  age  of 
T5.  He  had  been  connected  continuously  with 
the  water  supply  department  of  the  city  for  3S 
years.  Entering  the  service  in  1S72,  he  was 
appointed  first  assistant  engineer  by  Gen.  Fitz- 
John  Porter,  then  Commissioner  of  Public 
Works,  in  1S75.  In  ISSO  he  became  chief  engi- 
neer of  the  Department  of  Public  W'orks,  but 
owing  to  a  change  in  administration  he  again 
became  first  assistant  engineer  the  following 
year.  In  1S85  he  was  made  chief  engineer  of 
the  Croton  Aqueduct,  and  served  in  that  posi- 
tion until  1S9S,  when  he  became  chief  engineer 
of  the  Department  of  Water  Supply.  Since  1902 
he  has  been  consulting  engineer  of  that  depart- 
ment. 

Mr.  John  Edward  Schwitzer.  who  was  ap- 
pointed less  than  a  month  ago  to  the  position 
of  chief  engineer  of  the  Canadian  Pacific  Ry., 
died  of  pneumonia  at  the  Royal  Victoria  Hos- 
pital, Montreal,  on  Jan.  23.  He  had  barely  ar- 
rived in  Montreal  to  assume  the  duties  of  his 
new  position  wlien  he  was  taken  ill.  He  was 
apparently  suffering  from  typhoid  fever,  and 
was  taken  to  the  hospital  a  week  before  his 
death.  Mr.  Schwitzer  was  born  in  Ottawa. 
Ont.,  in  1S70.  and  after  passing  through  the  Ot- 
tawa higli  school  entered  the  engineering 
school  at  McGill  University.  He  was  graduated 
from  that  institution  in  1S91.  For  several  years 
he  worked  on  various  railway  lines  in  Ontario 
and  Quebec.  In  1S99  he  opened  an  office  for 
private  practice  in  Rat  Portage  and  at  the  same 
time  was  appointed  town  engineer  of  that  place. 
In  less  than  a  year  he  accepted  a  position  as 
assistant  engineer  for  the  Canadian  Pacific  on 
the  construction  of  the  Rat  Portage  terminals, 
continuing  with  that  company  until  the  time  of 
his  death.  On  the  completion  of  the  work  at 
Rat  Portage,  in  1901,  he  was  appointed  engi- 
neer of  maintenance  of  way  at  Winnipeg,  and 
was  later  made  resident  engineer  at  the  same 
place.  In  1903  he  became  division  engineer  of 
tlie  Central  division  at  Winnipeg,  and  in  1907 
assistant  chief  engineer  of  the  W^estern  lines  of 
the  Canadian  Pacific  system.  He  was  appoint- 
ed chief  engineer  of  the  entire  Canadian  Pa- 
cific system  on  Jan.  1  of  this  year.  He  was  a 
member  of  the  American  Society  of  Civil  En- 
gineers and  the  Canadian  Society  of  Civil  En- 
gineers, and  president  of  the  'Winnipeg  Society 
of  Engineers. 
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A   mmiber  of  good  sized 
railroad    construction     con- 
The    Doings     Tacts  Iiave  lieen  let  recent- 
-r    4.u_  'y.  and  quite  a    number    of 

\lr     1  "tlu-r   large  pieces  of  work 

Week.  are  shaping  up    ready     for 

letting.  Among  the  contracts 
let  recently  are  the  following:  Grant  Smith 
&  Co.,  1408  Main  St..  Vancouver,  B.  C,  fur 
the  work  in  connection  with  the  construction 
of  the  Canadian  Northern  Pacific  Ry.  for  a 
distance  of  about  40  miles  on  Vancouver 
Island,  Canada:  James  Ireland  &  Co.,  Mays- 
ville.  Ky..  for  the  grade  work  in  connection 
with  57  miles  of  second  tracking  between  Law- 
rence Creek  and  Foster,  Ky.,  for  the  Chesa- 
peake &  Ohio  R.  R. ;  O'Connor  &  Aladigan, 
Connellsville,  Pa.,  for  three  miles  of  grading 
and  concrete  work  for  the  West  Penn  R.  R. 
Co.'s  street  car  line  to  Vance  Mills,  Pa.:  Fos- 
ter-Creighton-Gould  Co.,  Nashville,  Tenn.,  for 
0,000  cu.  yds.  concrete  in  connection  with  the 
Kentucky  &  Indiana  Terminal  R.  R.  Co.'s  road 
revision  and  bridge  w^ork  at  Louisville,  Ky. ; 
Curtis,  Shumway  &  Dean,  Pittsburg,  Pa.,  for 
constructing  the  first  14  miles  of  the  Middle 
Island  Ry.  from  Clarksburg,  W.  Va.,  to  Mid- 
dlebourne,  W.  Va. 

P>ids  for  two  good  sized  pieces  of  railroad' 
construction  in  the  East  are  said  to  have  been 
opened  recently.  One  of  these  jobs  calls  for 
the  construction  of  30  miles  of  track  between 
Martin,  Pa.,  and  Reevesville,  W.  Va.,  for  the 
Monongahela  R.  R.,  and  the  other  calls  for  the 
construction  of  the  proposed  line  from  near 
Rivesville,  W.  Va.,  via  Fairmont  to  the  state 
line  of  Pennsylvania.  This  latter  work  is  to  be 
done  for  the  Buckhannon  &  Northern  R.  R., 
of  which  S.  D.  Brady,  Morgantown,  W.  Va.. 
is  Chief  Engineer. 

One  of  the  largest  stripping  contracts  let  re- 
cently in  the  iron  ore  district  in  the  vicinity  of 
Duluth,  Minn.,  has  just  been  awarded  to  But- 
ler Bros.,  N.  Y.  Life  Bldg.,  St.  Paul,  Minn. 
The  contract  calls  for  the  stripping  of  about 
4.000,000  cu.  yds.  of  material  at  the  Longyear 
mine  owned  by  the  Jones  &  Lau.ghlin  Steel 
Co..  Pittsburg,  Pa. 

The  Milwaukee  Bridge  Co..  Milwaukee, 
Wis.,  has  been  awarded  the  contract  for 
the  construction  of  the  new  bridge 
over  the  Illinois  River  at  Bridge  St., 
Peoria,  111.,  the  contract  price  being  $106,896. 
Another  large  bridge  contract  let  recently  was 
t;he  one  secured  by  the  Fruin-Colnon  Construc- 
tion Co.,  Merchants'  Laclede  Bldg.,  St.  Louis, 
Mo.,  for  the  construction  of  a  large  viaduct  at 
St.  Louis  for  the  Terminal  Railroad  .Associa- 
tion. The  contract  is  said  to  amount  to  about 
$300,000. 

The  cities  of  Los  Angeles  and  San  Fran- 
cisco seem  to  be  planning  to  go  into  the  mu- 
nicipal railroad  business  on  a  somewhat  exten- 
sive scale.  .\  preliminary  report  for  a  munici- 
pal railroad  to  connect  the  business  districts 
of  Los  Angeles  with  Wilmington  and  San 
Pedro  has  been  submitted  to  the  Board  of 
Public  Works  of  Los  Angeles  by  the  City  En- 
gineer, and  a  bill  is  to  be  introduced  in  the 
State  Legislature  at  the  request  of  the  San 
Francisco  Board  of  Supervisors'  Public  Utili- 
ties Committee  to  give  San  Francisco  the  right 
to  build  and  operate  a  street  railway  all  around 
the  water  front  over  state  property. 

The  bid  of  Bryan  S:  Co..  Jacksonville.  Fla,. 
for  bank  protection  of  the  Savannah  River  at 
Augusta,  Ga.,  has  been  recommended  for  ac- 
ceptance. Bids  for  the  work  were  opened  Jan. 
26  by  the  U.  S.  Engineer  at  Savannah.  Bryan 
&  Co.  putting  in  a  bid  of  $244,860  for  the  work. 

The  Lake  Superior  &  Ishpeming  Ry.  Co.  is 
to  erect  a  1,200  ft.  long,  rA  ft.  and  75  ft,  high 


ore  dock  at  Marquette,  Mich.,  at  an  estimated 
cost  of  about  $1.2iln,(Hiii.  The  contract  for  the 
steel  work  has  been  let  to  the  Wisconsin 
Bridge  &  Iron  Co.,  Milwaukee,  Wis.  .Vbout 
3.3,200  cu.  yds.  of  concrete  will  be  used  in  the 
construction  of  the  dock. 

Wrecking  work  has  been  started  for  the  new 
union  station  to  be  erected  at  San  Luis  I'olosi. 
Mexico.  The  new  station  and  shops  to  be 
erected  will  cost  about  $1.00(I.O(MJ.  The  work 
is  in  charge  of  C.  M.  Tripp  of  Atlanta.  Ga., 
who  was  directiir  cjf  eunstnictinn  r.f  ilie 
Colonia   Station    in   Mexico. 


The    good    roads     move- 
ment Koes  on  apace.     Some 
l8    Miles         months-  ago  a  dirt  road  was 
r>f   T?,-.=^  shaped  up  and  dragged  for 

oi   Koaa         ifg   ^,,,,i^j.  \eusth  across  the 
in  I   Day.        state  of  Iowa,  all  in  a  sin- 
gle day,  and  last  November 
in  Kansas  IS  miles  of  bad  road  was  made  into 
good  road  in  the  period   from  sunrise  to  sun- 
set of  one  day.     The  Kansas  work  had  its  in- 
ception   with    Mr.    H.    G.    James,    editor    and 
publisher    of    a    newspaper    at    Independence 
For  many  years  this  man  had  advocated  bet- 
ter highways  and  had  endeavored  through  the 
columns   of   his   paper  to   arouse  public   senti- 
ment so  that  some  one  would  take  the  initia- 
tive.    But  nobody   did   and   finally   Air.   James 
decided,  as  he  expressed  it,  that  he  would  be 
the  goat.     Accordingly  he  wrote  a   call   for  a 
mass   meeting  to  be  held  in   Independence  on 
Sept.   20.     He   printed   this   call   in   large   type 
on  the  front  page  of  his  paper  and  it  caused 
considerable    comment.     The    movement    had 
been    started    and   offers    of    assistance    began 
to    pour    in.     Circular    letters    were   cent    out 
calling   attention    to   the   coming   nieeting   and 
much  enthusiasm  was  aroused.     When  the  day 
of  the  meeting  came  the  editor  and  the  state 
engineer,   who   was   to   address   the   assembled 
multitude,  went  to  the  court  house  and  found 
nobody    there    but    the    janitor.     They    waited 
and     presently     a     few     stragglers     be,gan     to 
wander  in,     The  editor  used  the  telephone  and 
finally  they  .got  about  45  people  to  the   court 
house.     This  was  the  beginning.     At  the  meet- 
ing the  Montgomery  Good  Roads  Association 
was    org:anized,    officers    were    elected,    and    it 
was   decided  to  build  a   road   from   Independ- 
ence   to    Coffeyville.     The    association    didn't 
adopt   a  constitution  and   liy-laws ;    it   did   nut 
even   adopt   a   preamble;    it    simply   organized 
and  went  to  work.     As   Mr.  James   sa,\  s,  it  is 
easy  enough  to  or.ganize  a  good  roads  assdcia- 
tion;  but  to  organize  a  working  force  to  liuild 
good  roads  is  an  entirely  different  proposition. 
Finally,  however,  an  organization  w-as  effected 
and   Nov.   15  was  set  as  the  day  upon   which 
the   road   was   to   be   buill.     The   distance   be- 
tween the  limits  of  the  two  cities  was  almost 
18  miles  and  this  was  divided  eqn.illy.  a  super- 
intendent being  appointed    fnr   thi'   Coffeyville 
end  and  a  superintendent  ('<v  the  Independence 
end.      Each    half   was   then   <lividfd    into   mile 
sections,  a   foreman   being   appointed   for  each 
section.     These   foremen    were    farmers   living 
along  the  route.     In  Indeiiendcncc  cash  dona- 
tions of  about  $2,700  were  received  :  this  was 
drawn  on   for  tlie  preliminary  work.     For  the 
work    on    Nov.     15    everybody    donated    their 
labor.     In  order  lo  arouse  enthusiasm  and   tn 
show    that    something    wa>    really    to    be    dour, 
one   mile  of   road  at   e.icli   end   w:is  built   early 
in   November.     This  brought   out   the   farmers 
and    the    road    seemed    assured.     I^urther    aid 
was   given    the    muvemenl    by    the   mayors    of 
Coffeyville    and    Independence    declaring    Nov. 
15  a  legal  holiday.     In   .addition  the  local  gas 
companies,  the  banks  and  the  merchants  closed 


llieir    places    of   business    for    the   day    and   al- 
lowed   their    employes    to    aid    in    building    the 
road.      The     Montgomery     hi.yli     school     also 
closed    for    the    day    and    the    m;dc    students 
shared   in  the   road   work.     The  county  judge 
agreed  to  dismiss  court  and  "sentenced"  every 
man  at  the  court  house  to  work  on  the  road 
".giiod     reads    day."     Thus    was    the    prelimi- 
naries arranged:  as  to  the  actual  work  we  will 
quote   from   a  paper  by  Mr.  James,  presented 
at  the  recent  Kansas  Good  Roads  Convention: 
Tuesday    moi-ninK.    Nov.    15.   arrived   en    szhed- 
nle  lime.     It   was  a  eokl.   fi-o.sty   rnornins.    Judge 
I''l.-)nnully   and   his   "court   house  gang"    were  as- 
signed   to    ttie    rock    hill,    just    south    of    Inde- 
pendence.     For  half  a  century  this  hill  had  been 
in  feiirful  condition,  ahnost  impassable  at  times. 
The   school    boys   were  assigned   to   another   rook 
liill.   aboiU    six   miles  south  of  town  ;   tlie  Prairie 
Oil    &    Gas    Co.    and    KanSiis    Natural    Gas    Co. 
flciks  were  assigned  the  Clerk  Creek  hill,  seven 
miles  south  of  town.      It  fell  to  ni.v   lot  to  make 
l,ho.<e    a.ssignment.s.    and    I    selected    the    hardest 
plaet'S  for  the  unseasoned  men,  chiefly  to  satisfy 
m.v    ambition    to    "sliow    the    Missourians"    w'hat 
these   ofhee  men   and   school   boys  could   do.   and 
I    take   great    pride   in    saying   that   Judge    Flan- 
nelly  and  his  lawyer  and  court   liouse  assistants 
woi-e    blisters   on    their    liands.    but    they    worked 
steadily    until    night,    blasting    and    digging    the 
roek     out.     making    two     side     gutters     in     solid 
stone,    cracking   rock   in    tlie  midille   of   the   road 
and    covering    it    with    elay.    and    filling    in    the 
depression    at    the    foot    of    tiie    hill    until    as    by 
magic,  an  eye-sore  for  half  ,a  century  was  trans- 
fonneil    into    a    fine    roadway.     The    school    boys 
lahored    like    slaves,     and    performed    a    similar 
mn'.acle    on    their    hill,    .as    did    the    oil    and    gas 
men.     The    latter    had    to    clear    away    a    young 
forest    and    dig    down    an    embankment    to    make 
a  way   for   tlie   road.      Some  of   tliem   swung  the 
axe  until   they  became   so  sick   they   let  go  their 
lireakfast.   but  they  were  game,  and  after  a  few 
minutes'    rest    upon    the    ground    they    returned, 
like   true   soldiers,    to   tlie   work.     All    along   the 
wa.v    between    these    hills   were    scores    of    teams 
and    men   plowing;   scraping,   dragging.      A    great 
steam    traction    engine    puffed    and    snorted    and 
tore  up  the  ground  and  dragged  it  to  the  center 
of    the    road.      It     was    a    great    sight.     Try    to 
imagine,    if  you  can,  men  and   teams  with  road- 
building    machinery    of    every    description    lining 
the    highway    for    IS    miles    between    these    two 
cities.      Here  were   law.vers  and  doctors,   preach- 
ers   and    politicians,    day    laborers    and    million- 
aires ;   banicers  and  clerks,  printers  and  mechan- 
ics,   fi'iends   imd    enemies,    shoulder    to    shoulder, 
without    wage  or  price,  working  in  a   great  pub- 
lic  enterprise   for   tlie  common   weal. 


The  health  departments  of  large  cities  arc 
accustomed  to  receiving  complaints  that  some- 
times, to  say  the  le.ast,  are  unusual.  Recently 
the  Chief  Sanitary  Inspector  of  the  city  of 
Milwaukee  received  a  call  over  the  tel- 
ephone directing  him  to  remove  a  liear.  The 
chief  thought  he  had  been  connected  with  a 
long  distance  tele[ihone  by  mistake.  "This  is 
the  .Milw.iukee  Health  Department."  he  said. 
"Yes,"  came  the  rejily  in  a  woman's  voice. 
"1  know  it  is,  and  1  want  you  to  come  right 
up  and  take  away  that  horrid  bear.  He  made 
,1  horrible  noise  this  tuorning.  I  thought  it 
was  m.\  b.iby  choking.  When  I  ran  to  see  the 
baby  I  found  her  sleeiiing  peacefully.  Then  I 
heard  the  noise  again.  1  thought  it  was  my 
f.athcr  choking  to  de.ath  and  I  ran  down  stairs. 
But  he  was  all  right,  too.  Each  time  it  was 
the  bear  growlin.g  that  caiHcd  me  to  start. 
T.ike  that  bear  away.  He  is  tidl  up  in  the 
barti   next  door,'' 
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Alabama. 

An  adjourned  iiuHtni!;  of  the  stockholders 
of  the  Cullman  Coal  &  Coke  Co.  wa.s  held 
Jan.  31  at  the  office  of  the  company  at  Cull- 
man, Ala.  It  is  believed  that  one  of  the  prin- 
cipal matters  considered  at  the  meeting  was 
the  completion  of  the  company's  line  of  rail- 
Riad  from  Cullman  to  the  Bremen  coal  fields. 
It  is  generally  believed  that  the  work  will  be 
resumed  by  March  1.  The  construction  of  the 
railroad  to  the  coal  fields  was  begun  a  year  or 
so  ago.  but  owing  to  "some  break  in  the  finan- 
cial arrangements  a  stoppage  of  the  work  was 
necessitated.  The  terminus  of  the  new  road 
will  be  at  what  will  be  known  as  Juliana. 

J.  T.  Roberts  &  Son,  Montgomery,  Ala., 
have  petitioned  the  City  Council  of  Montgom- 
en,-  to  be  allowed  to  lay  railroad  tracks  on 
Moulton  street  from  the  Louisville  &  Nashville 
tracks,  comiecting  with  the  track  granted  to  be 
laid  at  a  past  session  of  the  council.  The  lay- 
ing of  these  tracks  will  give  the  Lee  St.  Ter- 
minal Co.  facilities  for  getting  cars  from  the 
Louisville  &  Nashville  as  well  as  the  Mobile  & 
Ohio  and  other  railroads,  and  is  part  of  the 
Lee  St.  development  scheme. 

It  lias  been  announced  that  the  Tombi.obee 
Vallex-  R.  R,  will  be  completed  from  Reform 
to  York.  .Ala.,  within  60  days  and  arrange- 
ments are  to  be  made  by  J.  T.  Cochrane,  Mo- 
bile. .Ma.,  president  of  the  company,  for  con- 
nections with  the  Queen  &  Crescent  Route. 

Alaska. 

The  Copper  River  &•  Northwestern  Ry.  com- 
pleted its  track  to  Gilhina  River  bridge,  160 
miles  from  Cordova,  .Alaska,  on  Jan.  24. 

A  bill  has  been  introduced  in  the  U.  S.  Sen- 
ate granting  the  Valdez-Marshall  Pass  & 
Northern  R.  R.  Co.  a  further  period  of  18 
months  in  which  to  complete  its  docks,  wharves 
and  terminals  at  Valdez  Bay  and  the  first  20- 
mile  section  of  its  railroad  from  ■\^^ldez  into 
the  interior  of  .Alaska. 

Arkansas. 

The  Helena  Interurban  Ry.  Co.  has  com- 
pleted surveys  and  has  secured  the  capital  for 
the  construction  of  2%  miles  extensions  at 
Helena.  .Ark.  It  is  understood  that  the  work 
will  be  done  by  force  account.  E.  C.  Horner, 
Helena,  .Ark.,  is  President. 

.According  to  recent  information  from  Mag- 
nolia. .Ark.,  work  on  the  Gulf  &  MagnoHa 
Northern  R.  R.  is  being  pushed  since  the  holi- 
days and  more  men  have  been  added  to  the 
working  force.  Tt  is  proposed  to  have  trains 
running  between  Magnolia  and  Waldo  before 
fall,  in  time  for  the  transportation  of  the 
crops.  Henry  Xnnan  is  Chief  Engineer  of 
the   company. 

California. 

The  San  Joaquin  Light  &  Power  Co..  .A.  G. 
Wishon.  General  Manager,  Fresno,  Cal..  owner 
of  the  street  car  system  at  Bakersfield,  is  plan- 
ning to  expend  $400,000  for  improvements,  to 
include  new  rails,  double  tracks  and  new  cars. 
It  is  also  stated  that  the  company  plans  at  an 
early  date  to  extend  its  Chester  Ave.  line 
northward  beyond  Kern  river  to  the  Kern 
river  oil  fields  and  Waits.  This  will  be  an 
extension  of  at  least  eight  miles.  In  Bakers- 
field  there  are  five  miles  of  city  lines. 

The  Los  .Angeles  Ry.  Co.,  Los  Angeles,  is 
planning  to  extend  its  car  lines  in  Brooklyn 
Heights.  The  line  at  present  terminating  at 
Brooklyn  .Ave.  and  Eschandia  St.  will  be  ex- 
tended on  Wabash  .Ave.  to  the  city  limits.  .An- 
other line  will  be  extended  from  Brooklyn 
.Ave.  to  Evergreen  .Ave.  and  on  Evergreen  .Ave. 
to  Wabash  .Ave. 

-A  preliminary  report  for  a  municipal  rail- 
road to  connect  the  business  districts  of  Los 
.Angeles  with  Wilmington  and  San  Pedro  has 
been  submitted  to  the  Board  of  Public  Works 
of  Los  .Angeles  by  Homer  Hamlin.  City  Engi- 
neer. The  preliminary  surveys  have  not  been 
made    as   vet,    but    tlie      route    as      tentatively 


adopted  begins  at  San  Pedro  and  .Ali.so  Sts., 
follows  San  Pedro  to  JefTerson,  then  south  on 
South  Park  .Ave.  to  the  center  of  Section  17, 
township  3  south,  range  13  west ;  thence  to 
the  east  of  Nigger  slough  and  then  to  San 
Pedro  and  Wilmington.  Entrance  to  San  Pe- 
dro will  be  secured  either  through  Wilming- 
ton, around  the  west  basin,  or  by  a  line  pass- 
ing to  the  west  of  Bixby  slough.  When  San 
I  edro  is  reached  it  is  proposed  to  occupy  the 
harbor  front  road,  now  being  condemned  as 
far  south  as  Tim's  point,  and  from  this  posi- 
tion to  radiate  to  all  points  on  the  city's  front- 
age on  the  outer  harbor.  .All  the  inner  harbor 
can  be  reacheil  by  branches  from  the  main  line, 
SI)  Wilmington  will  be  adequately  served.  The 
southern  portion  of  the  main  line  will  form  a 
belt  line  railroad  around  the  harbor  which  will 
connect  with  every  important  wharf,  ware- 
house and  other  points. 

The  entire  right  of  way  for  the  Porterville 
Northeastern  R.  R.,  construction  work  on 
which  is  well  along,  has  now  been  secured 
from  Porterville  to  the  terminal  at  Spring- 
villc.  Up  to  Jan  17  the  ITtah  Construction 
Co.,  of  Ogden,  Utah,  and  San  Francisco, 
which  has  the  contract  for  completing  the 
line  from  Worth  to  the  terminal,  had  put 
on  80  teams,  with  two  steam  shovels  and  one 
train  of  dummy  cars,  a  total  of  about  1-50  men 
being  at  work  on  the  line  at  that  date. 

.A  bill  is  to  be  introduced  in  the  State  Legis- 
lature at  the  request  of  the  San  Francisco 
Board  of  Supervisors'  Public  LTtilities  Com- 
mittee to  give  San  Francisco  the  right  to  build 
and  operate  a  street  railway  all  around  the 
water  front  over  State  property  The  pur- 
pose is  to  give  the  city  permission  to  use  the 
entire  embarcadero,  better  known  as  East  St. 

The  Nevada-California-Oregon  Ry.  Co.. 
operating  a  146-mile  narrow  gage  railway 
from  Reno.  Nev.,  to  a  point  beyond  Alturas. 
Cal.,  will,  it  is  reported,  let  a  contract  at  once 
for  the  construction  of  an  extension  of  its 
line  to  Pendleton,  Ore.,  and  has  already  placed 
an  order  for  a  large  amount  of  material,  in- 
cluding 3,000  tons  of  steel  rails,  which  are  to 
be  delivered  within  00  days.  Work  will  be 
rushed  throughout  the  remainder  of  the  win- 
ter on  the  roadbed,  which,  with  the  bridges 
and  culverts,  will  be  made  to  accommodate 
standard  gage  tracks,  and  when  the  entire  line 
is  complete,  including  -500  miles  of  road,  the 
track  will  be  widened  to  standard  gage.  W. 
.A.  Dunaway,  Reno,  Nev..  is  Superintendent. 
.Tnd  George  S.  Oliver.  Reno,  Nev.,  is  Chief 
Engineer. 

The  San  Pedro,  Los  .Angeles  &  Salt  Lake 
R.  R.  expects  to  have  its  new-  high  line  in 
Nevada  completed  and  ready  for  operation  by 
March  ].  When  84  miles  of  track  w^as  de- 
stroyed by  flood  in  the  Meadow  Valley  wash 
a  year  ago  the  company  rebuilt  the  track  on 
approximately  the  old  ri,ght  of  way  because  of 
the  necessity  of  restoring  traffic  as  soon  as 
possible.  .\t  the  same  time  a  new  line  was 
surveyed  20  to  30  ft.  higher  than  the  old  one 
so  as  to  put  it  above  danger  of  flood.  .As  soon 
as  this  line  is  completed  it  will  be  put  in  ser- 
vice and  the  old  line  abandoned  or  used  as  a 
second  line.  .At  the  time  the  contracts  for  the 
construction  of  the  high  line  were  let  the  con- 
tractors agreed  to  have  the  line  ready  for  ser- 
vice by  March  1.  They  were  promised  a 
heavy  bonus  for  every  day  they  cut  down  the 
time  and  agreed  to  make  a  substantial  forfeit 
for  every  day  they  exceeded  the  time. 

Tt  is  reported  in  San  Francisco  that  the 
United  Properties  Co.,  the  $200,000,000  merg- 
er recently  made  by  a  syndicate  of  Oakland 
and  other  financiers,  with  F.  M.  (Borax') 
Smith  at  its  head,  had  acquired  the  East  Shore 
&  .Suburban  Railway  Co.,  an  electric  road  run- 
ning between  Richmond  and  Oakland.  This 
road,  which  cost  over  $1,000,000.  begins  at  the 
county  line,  runs  to  the  Oakland  Traction 
road  on  .San  Palilo  .Ave.,  and  in  the  other 
direction   runs  through   Ste.ge  to  the   .Stardard 


Oil  refinery  on  the  bay  shore.  It  is  believed 
that  the  new  owners  have  acquired  it  for  the 
purpose  of  extending  the  Key  Route  into 
Richmond. 

The  Sacramento  Short  Line  Ry.  Co.  and  the 
San  Jose  Short  Line  Ry.  Co.  have  filed  their 
incorporation  papers.  Both  of  these  compa- 
nies are  controlled  by  the  recently  organized 
United  Properties  Co.,  and  were  formed  for 
the  purpose  of  extending  the  Oakland  Trac- 
tion and  Key  Route  systems  to  Sacramento 
and  San  Jose.  .According  to  the  plans  the 
Key  Route  system,  generally  known  as  the 
.San  Francisco,  San  Jose  &  Oakland  Ry.,  will 
be  extended  SB  miles  into  .Sacramento,  there 
to  connect  up  with  the  Northern  Electric  Co. 
The  San  Jose  extension  will  be  but  a  continu- 
ation of  the  Oakland  Traction  Co.,  whose 
lines  at  present  terminate  in  Hayward.  .A 
franchise  and  rights  of  way  have  already  been 
secured  for  the  extension  of  this  line  to  San 
Jose. 

Rumors  are  afloat  in  San  Bernardino,  Cal.. 
to  the  effect  that  surveyors  of  the  Salt  Lake 
R.  R.  are  preparing  preliminary  plans  for  the 
tunneling  of  the  San  Bernardino  Range  of 
Mountains  in  Devil  Canyon.  It  is  also  ru- 
mored that  the  Santa  Fe  is  a  party  to  the  plan 
and  in  the  event  it  is  successfully  carried  out 
the  Santa  Fe  line  over  the  Cajon  will  be  aban- 
doned. .A  tunnel  through  the  mountains  would 
cut  down  running  time  about  six  hours.  Devil 
Canyon   is  six  miles  east  of  Cajon 

Colorado. 

The  North  .American  R.  R.  Co.  has  been  in- 
corporated with  a  capital  stock  of  $50,000  and 
proposes  to  build  a  narrow  gage  railroad  from 
the  smelter  of  the  North  .American  Smelting 
&  Refining  Co.  at  Golden  to  limestone  quar- 
ries 7  miles  northwest  of  that  city.  The 
proposed  railroad  will  connect  with  the  Col- 
orado &  Southern  at  Golden.  The  incorpora- 
tors are  John  R.  Smith,  C.  M.  Miller  and 
H.  B.  Woods. 

The  directors  of  the  Denver,  Greeley  &• 
Northwwestern  R.  R.,  organized  some  months 
ago  to  build  an  electric  line  from  Denver  to 
Greeley,  held  a  meeting  recently  to  act  on  the 
proposition  to  increase  the  authorized  bond 
issue  from  $2,000,000  to  $10,000,000.  This 
measure  would  be  to  provide  for  building  con- 
necting links  to  Fort  Collins,  Loveland,  Long- 
niont  and  other  towns  in  the  northern  part 
of  the  state.  Representatives  of  French  and 
Dutch  capitalists  have  been  investigating  the 
project.  Ralph  Hartzell,  Equitable  Bldg.,  Den- 
ver. Colo.,  is  attorney  for  the  company.  George 
J.  Spears  is  President. 

The  Commercial  Club  of  Derby,  a  suburb  of 
Denver,  has  applied  to  the  Denver  Tramway 
Co.  asking  it  to  extend  its  Stout  St.  line  into 
Derby. 

The  Denver-Greeley  Interurban  project  is 
said  to  have  been  financed  by  Eastern  and 
north  Colorado  capital.  This  road,  the  pro- 
moter of  which  is  E.  N.  Reaser.  was  first  pro- 
posed to  run  from  Greeley  directly  to  Denver 
by  way  of  Fort  Lupton,  but  recently  it  was 
decided  to  extend  the  Denver-Fort  Lunton  line 
to  Estes  Park  by  way  of  Longmont.  Rights  of 
way  for  the  line  have  been  secured  from  Den- 
ver to  Greeley,  the  Weld  County  Commission- 
ers giving  the  company  rights  and  privileges 
over  the  county  roads.  This  right  of  way 
parallels  the  line  of  the  L^nion  Pacific. 

Plans  are  said  to  be  under  way  for  the 
placing  of  $")00,000  of  bonds  for  the  construc- 
tion of  the  proposed  railroad  into  the  Plateau 
Valley,  which  has  been  promoted  by  J.  ]. 
A'eckel  of  Denver.  .As  proposed  the  road  will 
be  25  miles  long,  extending  from  Collbran  to 
Cameo,  where  it  will  connect  with  the  Rio 
Grande. 

Surveys  have  been  started  from  Pueblo  for 
the  proposed  line  of  the  Pueblo  &  Southeast- 
ern R.  R.  Co.,  the  incorporation  of  which  was- 
iiientioncd  in  our  Jan.   4  issue.     .As  proposed 


•j«  indicates  work  now  cren  for  bids.         v?  indicates  a  contract  let  recently. 
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the  line  will  be  Imilt  between  Pueblo  and  the 
new  town  of  Wilson,  15  miles  southeast,  cir- 
cling the  tract  being  handled  by  the  Pueblo- 
Rocky  Ford  Irrigation  Co.  Capt.  J.  H.  Conlin, 
formerly  construction  engineer  of  the  Balti- 
more &  Ohio  R.  R.,  and  for  six  years  with 
the  Rock  Island,  and  W.  D.  Garwood,  former- 
ly with  the  St.  Louis  &  San  Francisco  and 
other  lines,  are  now  in  Pueblo  and  will  take 
leading  parts  in  construction  of  the  road.  Mr. 
Garwood  will  be  general  manager  and  in 
charge    of    engineering   work. 

Surveyors  are  now  cross  sectioning  and  set- 
ting grade  stakes  for  the  construction  of  the 
proposed  Hudson-Greeley  R.  R.  in  Colorado, 
and  the  outfit,  according  to  advices  from  Hud- 
son, Colo.,  is  camped  five  miles  north  of  that 
place.  MacArthur  Bros.,  contractors,  of  Den- 
ver. Colo.,  and  Chicago.  111.,  are  reported  to 
liave  charge  of  the  con'-truction   work. 

Connecticut. 

The  Bridgeport  &  Danbury  Electric  Ry.  Co. 
is  reported  to  have  secured  over  half  the  right 
of  way  for  its  projected  connecting  line  be- 
tween Danbury  and  Bridgeport.  Rails  for  the 
entire  distance  have  been  purchased.  A.  Wil- 
liam Sperry,  C.  E.,  New  Haven,  Conn.,  is 
interested. 

Delaware. 

The  People's  Ry.  Co.,  Wilmington,  Del.,  is 
considering  building  an  extension  of  its  Wil- 
mington line  to  Richardson  Park  by  way  of 
Clayton  St. 

The  Pennsylvania  R.  R.  is  said  to  be  plan- 
ning extensive  improvements  for  its  Delaware 
line,  and  is  reported  to  have  set  aside  over 
$900,000  for  this  work.  The  improvements 
include  double  tracking  of  the  entire  system 
from  Wilmington  to  Delmar.  the  eliminating 
of  the  great  curve  at  New  Castle,  the  changing 
of  the  line  near  Seaford,  and  the  erection  of 
several  new  stations. 

.According  to  advices  from  Wilmington. 
Del.,  the  owners  of  the  Wilmington  &  New- 
Castle  Ry.  are  contemplating  the  construction 
of  a  line  from  Guthrie's  Corner  along  the 
causeway  and  then  along  the  road  to  Market 
St.  bridge  across  the  Christiana   River. 

Florida. 

The  Atlantic,  Okeechobee  &  Gulf ,  R.  R., 
Tiientioned  in  our  last  issue,  is  reported  to  have 
made  provisions  for  an  imediate  survey  for  its 
projected  line  from  Tampa,  Fla.,  to  Miami. 
H,  C.  Ferriott,  New  Orleans,  La.,  is  President, 
and  the  Board  of  Directors  i^  composed  of 
former  United  States  Senator  W.  H.  Milton, 
Robert  L.  Riley,  Walter  Graham,  A.  H.  Ward, 
.•\.  S.  Jordan.  E.  E.  West.  Broward  Land  Co.. 
Daniel  A.  Simmons  and  J.  O.  McPherson. 

Georgia. 

The  Georgia.  Florida  &  Alabama  Ry.,  C.  G. 
Barney,  Chief  Engineer,  Bainbridge.  Ga.,  has 
plans  under  consideration  for  extending  its 
line  from  Richland  to  Columbus  in  the  near 
future.  The  extension  will  be  about  39  miles 
long. 

Grading  work  and  laying  of  cross  ties  from 
Indian  Springs  to  Flovilla  for  the  projected 
line  of  the  Middle  Georgia  Interurban  Ry.  Co. 
has  been  started.  This  company  projects  a 
line  from  Griffin  to  Social  Circle.  Capt.  W. 
F.  Smith,  Flovilla,  Ga.,  is  the  promoter. 

Surveys  have  been  completed  for  the  pro- 
jected 6'O-mile  line  of  the  .Atlanta  Northeast- 
ern R.  R.  As  proposed  this  line  will  extend 
from  Atlanta  through  Cobb,  Milton.  Cherokee 
and  Forsyth  counties.  A  considerable  part  of 
the  right  of  way  has  been  secured.  The  offi- 
cers of  the  company  are  as  follows:  .[.  M 
Ponder,  of  Forsyth,  president :  J.  L.  Murphy, 
of  Atlanta,  vice  president ;  Robert  Jones,  of 
Atlanta,  secretary;  S.  F.  West,  of  Atlanta, 
treasurer. 

J-  A.  J.  Henderson.  Ocilla.  Ga..  president  of 
the  Ocilla  Southern  R.  R.,  has  closed  a  deal 
for  a  trackage  right  or  lease  to  that  portion 
of  the  line  of  the  Fitzgerald.  Ocilla  &•  Brox- 
ton  R.  R.  between  Fitzgerald  and  Ocilla  and 
Irwinsville  and  Ocilla,  adding  20  miles  of 
track  to  the  present  line.  The  lease  of  the 
-property  gives  the  Ocilla  Southern  a  through 


line    from   the   city   of    Fit/gerald   to    .Alapaha. 
on  the  Atlantic  Coast  Line. 

The  Atlanta-Carolina  Ry.  Co.  has  construc- 
tion work  under  way  on  its  projected  line 
from  Atlanta  to  Augusta,  via  Lithonia,  Con- 
yers.  Monroe.  .Athens,  Washington  and  inter- 
mediate points.  M.  Mason.  .Atlanta,  Ga.,  is 
President. 

Idaho. 

It  is  reported  in  Ford.  Idaho,  th;tt  either 
the  Chicago,  Milwaukee  &  St.  Paul  or  the 
Blackwell  Ry.  will  soon  commence  the  con- 
struction of  a  line  from  Plummer  Spur,  a 
short  distance  west  of  Coeur  d'Alene  Lake  on 
the  Blackwell  logging  road  to  Plummer  on 
the  main  line  of  the  Chicago,  Milwaukee  & 
Puget  Sound.  Surveys  have  been  completed 
for  such  a  line,  and  as  planned  it  would  serve 
a  good  timber  and  agricultural  section. 

Illinois. 

Sheppard  &  Morgan,  Engineers.  Edwards- 
ville,  have  completecl  surveys  for  the  proposed 
electric  railway  from  Collinsville  to  Troy. 

We  are  advised  that  the  Chicago,  Burlington 
&  Quincy  R.  R.  has  made  no  definite  plan's  in 
regard  to  its  proposed  double  track  work  be- 
tween Bushnell  and  Beardstown.  Present  in- 
dications are  th.at  the  work  may  not  be  started 
this  year. 

The  Illinois  Traction  System,  H.  E.  Chub- 
buck,  General  Manager.  Peoria,  111.,  is  re- 
ported to  have  a  somewhat  novel  plan  under 
consideration  for  the  storage  of  coal  at  River- 
ton  and  Mackinac.  It  is  said  that  excavations 
will  be  made  in  the  ground  and  walled  in  with 
cement  and  that  these  holes  will  then  be  filled 
with  coal.  After  which  the  supply  is  to  be 
flooded  with  water  to  exclude  the  air.  Each 
excavation  is  to  hold  12,000  tons  of  coal. 

The  Alton,  Jacksonville  &  Peoria  interurban 
line  has  been  granted  an  extension  of  IS 
months  by  the  City  Council  of  Whitehall,  in 
which  to  commence  w-ork  on  the  road  through 
that  city.  The  line  has  already  been  com- 
pleted as  far  as  Jerseyville,  and  from  that 
place  will  be  extended  to  Calhoun  County. 
J.   C.    McGrath,   Jerseyville,   111.,   is   Secretary. 

Officials  of  the  Aurora,  Elgin  &  Chicago 
Ry.  Co..  Chicago,  have  been  going  over  the 
route  of  a  proposed  loop,  which  the  village 
boards  of  Maywood.  Melrose  Park  and  River 
Forest  have  asked  to  relieve  the  traction  sit- 
uation in  those  places.  It  is  probable  that  no 
definite  action  will  be  taken  in  the  matter 
for  some  time. 

The  Elgin.  Joliet  &  Eastern  Ry.,  according 
to  advices  from  Joliet,  111.,  has  under  con- 
sideration improvements  at  Joliet  and  vicinity 
estimated  to  cost  upwards  of  $1,000,000. 
These  include  new  round  house,  new  coal 
chutes,  new  turn  tables,  several  miles  of  addi- 
tional yard  trackage,  subway  at  Charlesworth 
Ave.,  viaduct  for  Jackson  St..  macadamizing 
of  Meeker  Ave.  and  other  thoroughfares,  with 
promise  of  new  car  repair  plant,  doubling  size 
of  machine  shop  and  employment  of  from 
1.200  to  1.-500  additional  men.  '  Arthur  Montz- 
heimer,  Joliet,  III.  is  Chief  Engineer  nf  the 
E  .  J.  &  E.  Ry. 

Indiana. 

The  Gary  &  Southern  interurban  has  assured 
the  people  of  the  city  of  Gary  that  it  will  pos- 
itively build  its  road  if  it  wins  its  injunction 
suit  at  Crown  Point. 

Progress  is  being  made  with  the  promotion 
work  for  the  Wabash  &  Northern  Traction 
Co.'s  line,  and  it  is  expected  that  the  road  will 
be  constructed.  J.  A.  Barry.  80G  Shoaflf  Bldg.. 
Fort  Wayne,  Ind.,  is  the  promoter. 

The  construction  of  an  interurban  line  from 
Kendallville  to  Goshen,  via  Albion  and  Lig- 
onicr.  is  under  consideration.  J.  M.  Kinney. 
Kendallville.  Ind.,  a  railroad  contractor,  has 
been  looking  over  the  field,  and- may  take  pre- 
liminary steps  to  establish  such  a  line. 

A  bill  is  riow  being  drafted  for  presentation 
to  the  State  Legislature  to  provide  the  city  of 
Indianapolis  with  sufficient  revenue  to  pay  its 
share  of  the  cost  of  elevating  the  tracks  east 
and  west  of  the  Union  station.  It  is  estimated 
that  about  three  years  will  be  rcf|uired  to  com- 
plete all  track  elevation  proposed  in  the  down- 
town  district,    fmni    Senate   .Ave.   east  through 


the  Union  Ry.  Co.'s  yards.  The  city's  share 
of  the  expense  will  be  about  $1,000,000.  Hen- 
ry W.  Klausmann  is  City  Engineer  of  Indian- 
apolis. 

Iowa. 

The  stockholders  of  the  Charles  City  West- 
ern R.  R.,  recently  completed,  have  voted  to 
extend  the  road  during  the  coming  year  either 
to  Hampton  or  to  Elma  or  some  other  point  to 
connect  with  the  Great  Western.  C.  H.  Parr. 
Charles  City,  la.,  is  Secretary  of  the  company. 

Steps  are  being  taken  to  secure  funds  for 
the  building  of  a  railway  from  Knoxville  to 
Dallas,  in  the  southwestern  part  of  Marion 
County.  The  Coal  Fields  Construction  Co., 
Knoxville,  la.,   is  interested  in  this  project. 

Kansas. 

The  Metropolitan  Street  Ry.  Co..  Kansas 
City.  Mo.,  has  filed  its  acceptance  to  build  the 
13th  .St.  car  line  at  Kansas  City,  Kan.,  as  pro- 
vided by  an  ordinance  passed  by  the  city  com- 
missioners last  November.  The  road  is  to  be 
about  1%  miles  in  length  and  is  to  run  from 
l-Sth  and  Quindaro  Blvd.  to  1.3th  and  Central 
-Ave. 

It  is  believed  that  work  will  be  started  this 
spring  on  the  construction  of  the  McKinley 
interurban  line  from  Atchison  to  Leaven- 
worth. .A  line  is  also  to  be  built  to  St.  Jos- 
eph. W.  B.  McKinley,  Champaign,  111.,  is 
President. 

The  Commercial  Club  of  Wellington.  Kan.. 
is  taking  steps  for  the  organization  of  a  com- 
pany having  for  its  purpose  the  securing  of  a 
line  of  railroad  from  Conway  Springs  through 
Welhngton  to  .Arkansas  City.  The  company 
will  be  comprised  of  business  men  of  Con- 
way Springs,  Wellington   and   Arkansas   City. 

The  Missouri  Pacific  Ry.  is  reported  to  have 
purchased  the  Kiowa,  Haidtner  &  Pacific  R. 
R..  a  10-mile  line,  for  a  consideration  of  $128,- 
000. 

.According  to  reports  from  Thayer.  Kan., 
\V.  M.  Nees,  the  promoter  who  built  the 
electric  railway  from  Cofifeyville  to  Inde- 
pendence, is  now  working  on  a  proposition  to 
build  a  railroad  from  Fredonia  to  Parsons  by 
way  of  Altoona,  Thayer  and  Galesburg,  using 
the  Missouri,  Kansas  &  Texas  tracks  from 
Galesburg  to  Parsons.  It  is  stated  that  the 
promoter  has  succeeded  in  securing  all  the 
rights  and  claims  against  the  old  Calico  R.  R. 
at  the  Fredonia  end  of  the  line.  It  is  believed 
that  he  can  construct  the  28  miles  of  line  be- 
tween that  place  and  Galesburg  at  an  estimated 
cost  of  $20,000  per  mile. 

Officials  of  the  Southwestern  Kansas  & 
Colorado  R.  R.  have  been  authorized  to  is- 
sue stocks  and  bonds  to  the  amount  of  $1,000,- 
000  and  the  next  step  to  be  taken  will  be 
toward  securing  right  of  way.  This  road  is 
projected  from  Anthony,  Kansas,  to  Raton, 
New  Mcx.,  much  of  the  Hue  being  already  sur- 
veyed. The  road  as  projected  passes  through 
Harper.  Barber,  Comanche.  Kiowa,  Clark, 
Ford,  Meade.  Gray,  Seward.  Haskell,  Stevens, 
Grant.  Morton  and  Stanton  counties,  and  on 
into  Colorado.  The  company  has  been  or- 
ganized with  the  following  officers:  R.  W. 
Scott,  president:  A.  L.  White,  vice  president 
and  general  manager;  J.  C.  Lewis,  second 
vice  president;  H.  Knecht.  treasurer;  W.  S. 
Richardson,  secretary;  E,  H.  Hurd,  general 
attorney.  The  general  offices  are  located  at 
Coldwater.  Kan. 

■A  vigorous  campai.gn  is  being  carried  on  in 
TvOgan  County,  Kan.,  for  the  construc- 
tion of  the  Scott  &-  Northern  R.  R.  extension. 
F.    \,  Tennis.  Garden  City.  Kan.,  is  interested. 

Kentucky. 

©Foster-Crcightnn-GduM  Co.,  Nashville. 
Tenn..  h,-is  been  awarded  the  contract  for  the 
construction  of  concrete  work  in  connection 
with  the  Kentucky  &  Indiana  Terminal  R.  R. 
Co.,  road  revision  and  bridge  work  at  Louis- 
ville. Ky.  The  work  comprises  fl.OOO  c\\.  yds. 
of  concrete.  H.  M.  Gould  is  Vice  President 
and  General  Manager  of  the  contracting  com- 
pany. 

The  properties  and  franchises  of  the  Somer- 
set Water,  Light  &  Traction  Co.  have  been 
sold  by  order  of  the  Pulaski  Circuit  Court  to 


4"  indicates  work  now  open  for  bids. 


indicates  a  contract  let  recently. 
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Joe  H.  Gibson  of  Somerset,  Ky.  Associated 
with  Mr.  Gibson  are  Eastern  capitalists  and 
it  is  announced  that  $50,000  will  be  spent  in 
improving  the  plant  and  equipments. 

The  Louisville  Traction  Co.,  Louisville,  Ky., 
is  to  extend  its  line  from  2(!th  and  Slevin  to 
30th  St..  Louisville.  The  extension  will  cost 
about  $15,000  and  work  is  to  be  started  as  soon 
as  the  weather  permits. 

Arrangements  are  said  to  have  been  made 
for  floating  the  bonds  for  the  proposed  new- 
railroad  from  Cape  Girardeau.  Mo.,  to  Hick- 
man. Ky.,  and  there  is  reason  to  believe  that 
the  road  will  be  constructed  this  year.  This 
is  the  new  line  being  promoted  by  Louis 
Houck,  Cape  Girardeau,  Mo.,  President  of  the 
Chester.  Perryville  &  Ste.  Genevieve  Ry. 

Preliminary  surveys  have  been  started  for 
a  proposed  new-  railroad  from  the  new  town 
across  the  river  from  Evansvillc,  Ind.,  to  Hen- 
derson, Ky.  ,"is  proposed  the  line  will  run  up 
the  river  to  the  Illinois  Central  incline  and 
then  parallel  the  Illinois  Central  tracks  into 
Henderson.  It  will  be  a  standard  gage  steam 
line.  Saunders  &  Saunders,  Evansville,  Ind., 
are  the   Engineers. 

The  Queen  &  Crescent  Route,  C.  Dougherty, 
Engineer  Maintenance  of  Way,  Cincinnati.  O.. 
is  to  extend  the  Overton  County  R.  R.,  which 
now  runs  from  Livingston  to  Altgood.  Tenn.. 
where  it  connects  with  the  Tennessee  Central, 
through  Brystown,  Monticello  and  into  Somer- 
set. 

New  York  representatives  of  the  proposed 
interurban  railway  between  Murray,  Paducah. 
Mayfield.  Milburn.  Arlington  and  Wickliffe. 
Ky..  are  goin?  over  the  territory  in  order  to 
make  estimates  as  to  the  cost  of  the  project. 
The  proposed  line  carries  a  riglit  of  way  from 
the  Tennessee  River  to  Murray.  N.  Ryan, 
Murray.    Ky..    is    interested. 

Maine. 

A  bill  is  to  come  before  the  State  Legislature 
at  Augusta  asking  for  a  charter  for  a  steam 
railroad  to  be  built  from  Houlton  to  Bangor. 
The  proposed  road  will  save  nearly  40  miles 
between  Houlton  and  Bangor,  the  distance  be- 
ing about  100  miles  instead  of  the  present  137 
from  Houlton  to  Northern  !\laine  Junction 
over  the  Bangor  &  Aroostook,  or  a  much  long- 
er distance  by  the  Canadian  Pacific.  It  is  un- 
derstood that  if  a  charter  is  granted  track 
surveys  would  be  made  in  the  spring  or  sum- 
mer and  the  work  of  construction  pushed  rap- 
idly. 

Application  may  be  made  at  the  present  ses- 
sion of  the  Legislature  for  a  charter  for  an 
extension  of  the  Grand  Trunk  to  Rurhford 
Falls  from  either  Bethel  or  Locke's  Mills.  The 
proposed  road  would  run  a  distance  of  15  or  16 
miles  through  prosperous  farming  territory 
embracing  the  towns  of  Greenwood.  Bethel 
and  Rumford.  and  give  connection  with  Rum- 
ford  Falls  to  the  towns  to  the  westward. 

Maryland. 

Rapid  progress  has  been  made  with  the 
tunnel  \vork  on  the  Western  Maryland  exten- 
sion to  Connellsville.  Pa.  On  the  Brush  tun- 
nel, which  will  be  876  ft.  in  length,  the  shelf 
boring  up  to  Jan.  14,  had  been  c£)mpleted  for 
70  per  cent  of  the  distance.  This  work  is 
progressing  at  the  rate  of  74  ft.  a  week,  at 
which  rate  the  east  and  west  borings  should 
be  broken  through  in  February.  In  the  Bor- 
den tunnel,  which  will  be  045  ft.  long.  327 
ft.  have  already  been  completed,  leaving  618 
ft;  still  to  go.  Both  of  these  tunnels  are 
being  constructed  for  double  track,  as  also  is 
the  Pinkerton  tunnel,  824  ft.  in  length,  which 
is  expected  to  be  completely  bored  through 
early  this  month.  In  the  Big  Savage  tunnel, 
which  will  be  the  longest  tunnel  on  the  ex- 
tension, measuring  3.274  ft.  in  length,  1.3.58  ft. 
or  more  than  half  the  distance,  had  already 
been  bored,  at  the  middle  of  January.  Work- 
on  all  the  tunnels  is  being  prosecuted  from 
both  the  east  and  the  west  headings  in  day 
and  night  shifts.  Up  to  Jan.  14  the  lin.  ft.  of 
tunnels  already  excavated  aggregated  3.067. 

Reports  from  Baltimore  state  that  the  Penn- 
sylvania R.  R.  Co.  has  a  new  plan  for  taking 
care  of  its  freight  traffic  through  Baltimore, 
involving  the  construction  of  a  tunnel,  or  two 


tunnels  joined  by  an  open  link,  in  North  Bal- 
timore from  the  junction  with  the  Western 
Maryland  railroad,  west  of  the  Wilson  St. 
tunnel  through  to  the  York  road.  The  pro- 
posed tunnel  plan,  in  brief,  is  said  to  be  as 
follows:  The  tracks  of  the  Baltimore  & 
Potomac,  at  Lafayette  Ave.,  will  be  raised 
to  permit  the  bed  of  Lafayette  Ave.  to  pass 
under  the  tracks,  below  grade,  and  the  num- 
ber of  tracks  will  be  increased  from  four  to 
nine.  Leaving  the  line  of  the  Baltimore  & 
Potomac,  the  new  tracks  will  cross  the  tracks 
of  the  Western  Maryland  above  grade,  and 
will  soon  afterward  enter  the  first  of  the  tun- 
nels, which  will  run  under  the  bed  of  Baker 
St.  crossing  under  North  Ave.,  and  be  con- 
tinued under  Ducatcl  St.  to  the  low  country 
along  Jones'  falls,  east  of  Druid  Hill  Park, 
or  Mount  Royal  Terrace.  The  falls  will  be 
crossed  by  a  bridge,  as  will  the  Northern  Cen- 
tral R.  R.  Just  east  of  the  falls  the  line  will 
enter  a  tunnel,  w-hich  will  extend  under  27th 
St.  to  the  York  road,  paralleling  the  Belt 
Line  tunnel  of  the  Baltimore  and  Ohio.  From 
York  road  east  the  new  line  will  have  open 
country  and  no  further  tunneling  will  be  re- 
quired. 

Massachusetts. 

Engineers  of  the  Berkshire  Street  Ry.  Co.. 
Pittsfield,  Mass.,  have  started  two  new  sur- 
veys on  Greylock  Mountain  near  Adams. 
Mass..  for  a  railroad  from  the  company's 
present  lines   to  the  summit. 

Michigan. 

It  is  again  reported  that  the  Pere  Marquette 
R.  R..  J.  F.  Deinling.  Chief  Engineer.  Detroit, 
Mich.,  is  about  to  begin  a  survey  for  a  new 
extension  between  Honor  and  Empire,  the 
line  to  begin  at  Empire  and  extend  to  Glen 
Haven. 

A  plan  has  been  launched  at  Saginaw  by 
Joseph  P.  Tracy,  Secretary  of  the  Merchants 
&  Manufacturers'  association  and  the  Board 
of  Trade,  for  a  new  $1,000,000  terminal  sta- 
tion in  that  city.  The  undertaking  contem- 
plates the  organization  of  a  local  terminal 
company,  to  be  composed  entirely  of  Saginaw 
capitalists,  which  will  erect,  upon  a  site  to  be 
selected,  a  modern  union  passenger  station 
which  will  provide  ample  facilities  for  all 
three  railroads  entering  the  city,  together 
with  their  numerous  branches.  The  building 
of  the  union  station  w-ould  involve  the  con- 
struction of  terminal  facilities,  including 
switches  and  entrance  lines. 

A  movement  is  on  foot  at  Sault  Ste.  Marie 
looking  to  the  construction  of  an  electric  line 
running  between  the  Soo  and  Pickford,  with 
the  idea  of  later  continuing  it  to  either  the 
Snows  or  St.   Ignace  and  DeTour. 

Minnesota. 

The  Duluth  Engineering  Co.,  Duluth.  Minn., 
has  placed  an  engineering  corps  in  the  field  at 
Eveleth  to  lay  out  routes  for  the  proposed 
Range  trolley  line  from  Eveleth  in  the  direc- 
tion of  Gilbert.  Another  crew  is  at  work  be- 
tween Virginia  and  Mountain  Iron. 

Location  surveys  are  said  to  be  under  way 
for  the  proposed  electric  railway  from  Albert 
Lea  to  Worthington.  Eastern  capitalists  are 
reported  to  have  been  interested  in  the  project, 
and  it  is  said  that  construction  work  will  be 
started  in  the  spring.  A.  W.  Knight,  Chicago, 
111.,  and  G.  E.  Doyle,  East  Chain.  Minn.,  are 
the  promoters. 

Duluth  and  the  Ranges. 

BY   PETER    E.    ME.^GHER. 

®In  my  last  letter  I  mentioned  that 
there  was  to  be  a  large  stripping  job  let 
in  this  vicinity,  that  I  -n-ould  be  in  a  posi- 
tion to  announce  the  successful  bidder  in 
the  next  issue.  This  contract  was  awarded 
to  Butler  Brothers.  New  York  Life  Build- 
ing, St.  Paul.  Minn.  It  calls  for  the  strip- 
ping of  approximately  4,000,000  cu.  yds.  of 
material.  The  name  of  the  mine  is  the 
Longyear  Mine  owned  by  the  Jones  & 
Langiilin  Steel  Co.,  Pittsburg.  This  mine 
adjoins  the  Morris  mine  on  the  South  and 
the  Webb  mine  on  the  East.  It  was  orig- 
inally opened  up  as  an  underground  propo- 


sition, and  has  not  been  worked  very 
much  since  190S.  Butler  Brothers,  the, 
successful  bidders,  are  very  large  contrac- 
tors in  this  vicinity,  do  a  great  deal  of 
stripping  work  on  the  Iron  Ranges,  and 
have  a  very  large  standard  gage  plant, 
consisting  of  locomotives,  steam  shovels, 
dump  cars,  etc.  I  understand  that  this 
work  will  be  started  the  first  thing  in  the 
spring. 

Mr.  John  Dunlavcy,  General  Manager  of 
the  Duluth  &  Northeastern  Ry.  Co.,  was  a 
caller  at  this  office' a  few  days  ago.  They 
are  very  busy  at  the  present  time  finishing 
their  construction  work,  and  do  not  con- 
template any  new  work  at  the  present 
time. 

Mr.  P.  G.  Pastoret  of  the  Pastoret-Law- 
rence  Co.,  Duluth  contractors,  was  a  caller 
and  stated  he  had  just  returned  from  Al- 
bert Lea,  Minn.,  where  his  firm  was 
aw-arded  a  small  sewer  contract  to  be 
started  early  the  coming  season.  He  said 
the  outlook  for  sewer  and  water  work  con- 
struction is  very  bright  for  the  coming 
season. 

Edward  Kingston,  traveling  representa- 
tive for  the  Bucyrus  Steam  Shovel  Co.,  is 
in  the  city  at  the  time  of  writing  this  let- 
ter. He  said  that  steam  shovel  business 
was  very  good  with  his  firm  at  the  pres- 
ent time. 

Mr.  C.  H.  Overlien,  traveling  salesman 
for  the  J.  I.  Case  Company,  Racine,  Wis., 
spent  a  couple  of  days  with  us  here  last 
week.  He  made  a  special  trip  up  here 
looking  up  automobile  prospects. 

J.  D.  O'Connell.  Duluth  Contractor,  is 
engaged  at  the  present  time  on  three  or 
four  small  sewer  jobs  in  the  city  of  Du- 
luth. 

Mr.  C.  H.  Munger,  general  manager  of 
the  Pickands.  Mather  &  Co.'s  mining  inter- 
ests on  the  Iron  Ranges,  with  headquar- 
ters at  Duluth,  Minn.,  leaves  in  a  few  days 
to  spend  a  few  months  abroad.  Mr.  Mun- 
ger  has  been  a  very  busy  man  and  has  well 
earned  this  vacation. 

Mr.  F.  C.  Peabody  and  R.  A.  McMene- 
my,  contractors  of  the  firm  of  Dale  & 
Bumgardner  Co.,  were  callers  a  few  days 
ago.  They  are  not  doing  anything  at  the 
present  time,  but  look  forward  to  a  very 
successful  season. 

Edward  Kimball  of  Kimball  Brothers, 
railroad  contractors,  was  a  caller  this 
week.  Not  doing  anything  at  the  pres- 
ent time  but  are  in  the  market  for  some 
work.  They  have  three  traction  engines, 
three  grading  machines  and  30  pairs  of 
horses  and  a  good  outfit. 

E.  C.  Brandenberg,  team  contractor, 
was  a  caller  last  week.  Not  doing  any- 
thin.g  at  the  present  time,  and  are  in  the 
market  for  some  work. 

Mr.  C.  A.  Baker,  the  Original  Baker,  Sec- 
retary of  the  Sterling  Wheelbarrow  Co., 
spent  a  day  with  us  here  this  week.  He 
was  on  his  way  to  the  Coast.  Baker  said 
that 'they  had  sold  a  great  many  wheelbar- 
rows for  1911  delivery,  and  the  way  pros- 
pects looked  at  the  present  time  it  would 
tax  the  output  of  their  factory  to  fill  all 
their  orders.  Of  course  Baker  wanted  to 
know  if  we  were  .going  to  the  Concrete 
Show  at  Chicago.     Well,  I  should  smile! 

Winston-Dear  Co.,  who  have  a  large 
standard  gage  plant  stripping  at  Hibbing, 
Minn.,  have  closed  down  their  operations 
owing  to  the  severe  weather,  and  will  not 
start  again  until  the  first  of  April.  To 
give  an  idea  of  the  work  that  some  of 
these  firms  up  here  are  doing  would  say 
that  Winston-Dear  in  one  mine  in  1910 
stripped  two  million  cubic  yards. 

Harry  Roberts  of  the  Roberts-Kingston 
Contracting  Co..  was  in  the  city  this  weeJc 
and  stated  they  were  very  busy  on  their 
contract  of  stripping  near  Virginia,  Minn., 
and  would  continue  to  work  throughout 
the  winter. 

Laborers  are  fairly  plentiful  at  Duluth 
and  vicinity  at  the  present  time.  Lumber 
companies  and  sawmills  are  operating  quite 
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lieavily  and  are  employing  a  great  many 
men.  The  only  railroad  work  going  on  at 
the  present  time  is  on  tlie  Canadian  North- 
ern Extension  into  Dulnth.  The  men  who 
are  working  on  that  line  are  hanging  on  to 
their  jobs  and  not  moving  around,  as  is 
customary. 

Contractors  and  others  interested  in 
work  pertaining  to  the  vicinity  of  Duluth 
can  receive  any  information  they  desire  by 
writing  to  Peter  E.  Meagher,  409  West 
Mich. 'St.,  Dniuth,   Minn. 

Missouri. 

Surveys  for  the  proposed  Springfield-Joplin 
electric  railway  have  been  completed  to  Jop- 
lin.  The  route  as  surveyed  from  Mt.  Vernon 
to  Joplin  passes  throungh  Holberg,  Freistatt, 
Monett,  Peirce  City,  Wentworth  and  Diamond. 

According  to  advice  from  Macon,  Mo.,  the 
reorganization  of  the  North  Missouri  R.  R. 
is  under  consideration  with  Dr.  Charles  Still. 
Kirksville,  President.  Sucli  a  move  would 
probably  mean  the  extension  of  the  line  to 
Kirksville. 

Application  has  been  made  to  the  city  au- 
thorities of  St.  Louis  for  a  franchise  granting 
the  proposed  St.  Louis,  Arcadia  &  Jefferson 
rity  electric  line  an  entrance  to  the  city.  The 
franchise  is  asked  over  this  route :  From 
Grand  west  on  Wyoming  to  Oak  Hill,  sou^h 
to  Parker  Ave,  west  to  Morganford  road, 
south  to  Miami  St.,  .west  to  King's  highway, 
south  to  Pernod  Ave.,  west  to  Wabash  Ave, 
south  to  Bancroft  Ave.,  and  west  to  the  city 
limits.  The  franchise  is  asked  by  T.  G.  Por- 
tis,  secretary  of  the  Parker-Russell  Mining  & 
Manufacturing  Co.;  Charles  F.  Vogel,  a  realty 
dealer,  and  E.  R.  Kinsey,  City  Surveyor  of  St. 
Louis. 

A  bill  is  now  before  the  Judiciary  Commit- 
tee of  the  State  Legislature  requiring  "all  rail- 
road, street  railway,  terminal  transfer  or  elec- 
tric railway  corporations"  to  incorporate  under 
the  laws  of  Missouri  before  doing  business  in 
the  state.  The  penalty  for  each  offense  is  put 
at  a  fine  of  $'2.n(in  tn  $10,0nn. 

The  Joplin  &  Pittsburg  Ry.  Co.,  J.  J.  Heim, 
President,  Kansas  City,  Mo.,  is  getting  in  shane 
for  an  extension  in  Joplin  east  from  its  pres- 
ent terminal  at  7th  and  Main  in  that  city. 

Kansas  City,  Mo.,  and  Vicinity. 

(  REGUL.\R    CORRESPONPF.XCE.  ) 

Davidson  Bros.,  contractors  of  Kansas 
City,  were  unfortunate  enough  to  be  vis- 
ited by  a  bad  fire  last  week.  Several  large 
tents  were  burned.  No  serious  loss  outside 
the  tents  is  reported,  but  before  the  fire 
could  be  extinguished  over  $,S00  worth  of 
canvas  was  destroyed. 

D,  S.  Gerow,  the  contractor  who  has 
been  doing  double  track  work  on  the  Santa 
Fe  near  Bosworth  Mo.,  has  moved  his  en- 
tire shovel  plant  to  Colorado  wliere  he  has 
secured  a  nice  contract  on  the  Colorado 
Southern   R.  R. 

Wm.  Spencer  of  Kansas  City,  has  about 
completed  his  contract  on  the  Santa  Fc 
near  Bosworth,  Mo.  Mr.  Spencer  has  been 
a  partner  of  J.  A.  Ware  on  this  work  un- 
der the  firm  name  of  Ware  &  Spencer.  He 
has  a  fine  shovel  outfit  and  is  now  in  the 
market  for  work. 

D.  J.  Allen,  of  Kansas  City,  has  formed 
a  partnership  with  Mr.  Ramsey  of  Earned, 
Kas.,  and  the  new  firm  of  Ramsey  &  Allen 
has  entered  the  field  of  grading  contrac- 
tors. They  have  secured  a  contract  for 
building  a  dam  in  Southern  Colorado,  in- 
volving about  50,000  yds.  of  earthwork  and 
expects  to  begin  operations  without  de- 
lay. 

C.  W.  Marshall,  President  of  the  Ohio 
Contractors'  Co.,  has  moved  his  office  to 
the  Commerce  Bldg.;  Kansas  City.  Mr. 
Marshall  is  just  in  from  Arizona  where  he 
has  completed  a  contract  on  the  Santa  Fe. 
He  reports  that  he  has  enjoyed  a  very  suc- 
cessful season  and  likes  Arizona  as  a  coun- 
try in  which  to  work.  He  has  not  moved 
hi.':  outfit  from  that  point  as  he  is  of  the 
belief  there  may  be  further  work  to  be 
done  near  there  during  the  coming  season. 


The  Terminal  Railroad  of  Kansas  has 
about  concluded  to  expend  $750,000  in  re- 
ducing grades  in  the  city  limits  of  Kansas 
City.  As  the  grades  now  stand  the  ap- 
proaches to  the  new  station  would  require 
the  use  of  a  pusher  on  many  of  the  heavy 
tlirough  passenger  trains.  It  has  not  been 
decided  whether  the  work  will  be  let  to 
contract  or  be  done  with  tlie  company's 
own  fores.  As  soon  as  a  decision  is 
reached  we  will  report  the  facts  to  our 
readers. 

A.  W.  Farney,  the  well  known  River 
Contractor  of  Kansas  City,  is  figuring  on 
some  large  contracts  along  the  Missouri. 
If  he  secures  •  the  work  there  will  be  a 
large  amount  of  revetment  to  be  done. 
Mr.  Farney  conducts  his  operations  under 
the  firm  name  of  A.  W.  Farney  Construc- 
tion Co.,  office  in  the  Midland  Bldg.,  Kan- 
sas City,  Mo, 

Norton  Bros.,  grading  contractors  of 
Kansas  City,  have  just  purchased  a  trac- 
tion shovel.  In  the  future  they  intend  to 
use  this  shovel  moving  earth  in  founda- 
tion work.  Norton  Bros,  are  certainly  a 
progressive  firm  of  contractors  and  have  a 
bright   future  here  in   Kansas   City. 

St.  Louis  Items. 

BY   A.   E.   KOENIG. 

^The  Board  of  Public  Improvements  or- 
dered advertisements  for  lettings  for  the 
following  streets,  bids  to  be  opened  Feb. 
21:  Fass'en  St..  Virginia  Ave.  to  Alabama 
Ave.,  brick;  Liberty  St.,  Alabaina  Ave.  to 
Idaho  Ave.  brick;  Leffingwell  Ave.,  St. 
Louis  Ave.  to  Dodier  St.,  brick;  Desyrehan 
St.,  Hall  St.  to  Second  St.,  brick;  South  Da- 
kota St.,  Compton  Ave.  to  Virginia  .'\ve., 
brick;  Destrehan  St.,  Second  St.  to  ll'th  St., 
brick;  18th  St.,  Biddlc  St.  to  O'Fallon  St., 
wood  blocks;  16th  St.,  Franklin  Ave.  to 
Chambers  St.,  asphalt;  23rd  St.,  O'Fallon 
St.  to  Madison  St.,  asphalt;  19th  St.,  Wash- 
ington .Ave.  to  Carr  St.,  asphalt;  17th  St., 
Lucas  Ave.  to  Biddle  St.,  asphalt;  17th  St., 
Biddle  St.  to  intersection  with  Clinton  St., 
asplialt:  Clarence  Ave.,  Natural  Bridge  Rd. 
to  Farlin  Ave.,  brick;  Angelica  St.,  Blair 
.'\ve.  to  25th  St.,  brick;  19th  St.,  Carr  St. 
to  Madison  St.,  brick;  23rd  St..  North  Mar- 
ket St.  to  Hebert  St.,  brick;  Destrehan  St., 
19th  St.  to  Florissant  Ave.,  bitulithic;  13th 
St,,  Cass  Ave.  to  intersection  with  11th  .St., 
bitulithic;  Delmar  boulevard,  Skinker  Rd. 
to  western  city  limits,  wood  blocks;  18th 
St.  Washington  Ave.  to  Biddle  St.,  wood 
blocks;  ISth^St.,  O'Fallon  St.  to  Cass  Ave., 
wood  blocks;  18th  St.,  Cass  avenue  to 
North  Market  St.,  wood  blocks. 

The  Universal  Construction  Co.  is  get- 
ting a  good  start  on  their  big  sewer  con- 
tract in  the  southwestern  pari  of  the  city. 
Seventeen  street  improvement  ordinances 
were  sent  to  the  Municipal  Assembly  by  the 
Board  of  Public  Improvement.  Six  of 
these  are  for  widening  streets  so  as  to 
straighten  them  or  to  facilitate  traffic  upon 
them,  and  eleven  are  for  paving  streets, 
.^mong  the  paving  ordinances  is  one  for 
repaving  with  wood  blocks  Pine  St.  from 
Fourth  to  Twelfth  Sts.,  now  surfaced  with 
granite    blocks  Another    ordinance    pro- 

posed to  repave  Seventh  St.  between  Mar- 
ket St.  and  Franklin  .A.ve.  witli  wood  blocks. 
The  street  is  now  paved  with  granite 
blocks.  The  ordinances  introduced  are  in 
detail  as  follows:  To  establish,  open  and 
widen  King's  Highway  boulevard  from  -Ar- 
senal St.  to  its  intersection  with  \'ande- 
venter  A\e.  and  Old  Manchester  Rd.  To 
establish  and  open  Liiulell  Ave.  from  the 
intersection  of  Locust  St.  and  Leonard  Ave. 
to  the  intersection  of  Olive  St.  and  Chan- 
ning  Ave.  To  establish  and  open  as  a  high- 
way a  triangular  strip  of  ground  located 
at  the  intersection  of  the  northwest  corner 
of  13th  St.  and  Locu>t  St.  To_  establish, 
open  and  widen  Channing  .'Vve.  from  Olive 
St.  to  Locust  St.  To  establish,  open  and 
widen  Palm  St.  from  its  intersection  with 
jcfiferson  Ave.  and  Fari.-ir  St.  to  Glasgow 
Ave.    To  establish,  open   and   widen   Carter 


.'^vc.  from  Florissant  Ave.  to  Fraud  Ave. 
To  repave  7th  St.  from  Market  St.  to 
Washington  Ave.  with  wood  blocks.  To 
pave  Brooklyn  St.  from  Second  St.  to 
Broadway  with  granite.  To  repave  Pine  St. 
from  4th  St.  to  12th  St.  with  wood  blocks. 
To  pave  Clark  Ave.  between  Prospect  Ave. 
and  Spring  Ave.  with  brick.  To  pave  12tb 
St.  from  Hebert  St.  to  Branch  St.  with 
wood  blocks.  To  pave  Howard  St.  from 
7tli  St.  to  Blair  Ave.  with  asphalt.  To  pave 
24th  St.  from  Carr  St.  to  Cass  Ave.  with 
bitulithic.  To  pave  2Ist  St.  from  Washing- 
ton Ave.  to  Cass  Ave.  with  asphalt.  To 
pave  25th  St.  from  Cass  Ave.  to  St.  Louis 
.Ave.  with  bitulithic.  To  pave  Blair  Ave. 
from  Biddle  St.  to  Wright  with  wood 
blocks.  To  pave  25th  St.  from  Car  St.  to 
Cass  Ave.  with  brick. 

A  large  delegation  of  Missouri  Point 
farmers  went  to  St.  Charles,  Mo.,  last  Fri- 
day for  tlie  purpose  of  pushing  a  condemna- 
tion suit  to  compel  the  Paltzer  Brothers  to 
permit  the  building  of  a  levee  across  their 
land,  a  distance  of  300  ft.  The  Paltzers 
claim  to  be  obeying  the  dying  command 
of  their  father  in  refusing  to  allow  the 
levee  to  be  built  across  a  slough  which  con- 
trols the  flow  of  water  in  flood  time.  They 
admit  if  the  levee  were  built,  a  large  area 
of  farming  land  could  be  reclaimed.  The 
farmers  offered  to  buy  the  land  from  the 
Paltzers,  build  the  levee  and  then  deed  it 
back  to  the  brothers.  This  offer  was  re- 
fused and  condemnation  proceedings  were 
instituted. 

Hannon  &  Plickey  Bros,  were  awarded 
the  contract  for  building  four  reinforced 
concrete  bridges  across  the  drainage  ditch- 
es north  of  East  St.  Louis.  They  have  just 
finished  their  work  at  Mt.  Carmel,  111.  and 
have  a  75-ton  steam  shovel  idle.  Address 
them  at  406  Navarre  Bldg.,  St.  Louis,  Mo. 
L.  W.  Winters,  the  track  laying  con- 
tractor from  Joplin,  Mo,,  spent  a  couple  of 
days   in   town   on   business, 

■The  date  for  letting  the  contract  for 
building  the  Forest  Park  foul  water  sewer, 
designed  to  purify  the  River  Des  Peres, 
and  for  a  pump-house  to  lift  the  foul  wa- 
ter into  the  Pine  street  sewer  was  set  Feb- 
ruary 14,  by  the  Board  of  Public  Improve- 
nients.  The  work,  which  is  to  cost  about 
$71,600,  and  which  is  to  be  paid  for  out  of  a 
bond  issue  and  municipal  revenue,  is  to  be 
pushed  with  imusual  dispatch.  The  first 
plans  were  submitted  December  16.  The 
new  sewer  will  take  from  the  River  Des 
Peres  between  the  city  limits  and  Pagoda 
lake  in  Forest  Park  all  sewage,  which  now 
defiles  the  little  stream  and  emanating  from 
the  rapidly  improving  district  northwestof 
Forest  Park.  The  pumping  plant,  which 
will  lift  the  sewage  about  30  feet  into  the 
Pine  street  sewer  and  start  it  down  toward 
the  Mississippi  river,  will  be  located  under 
ground  in  Ftirest  Park  near  Pagoda  lake. 
An  outfall  900  feet  long  of  18-inch  pipe 
will  carry  the  sewage  under  pressure  from 
the  pumps  to  the  Pine  St.  sewer.  This  will 
be  the  first  instance  in  the  municipal  life 
of  .St.  Louis,  excluding  the  time  of  the 
World's  Fair,  when  the  same  device  was 
employed,  in  which  s'ewage  is  lifted  into  a 
new  watershed.  The  apparatus  used  in  the 
work  will  be  two  centrifugal  pumps,  direct- 
ly connected  with  two  induction  motors. 
When  the  water  in  the  sewer  reaches  a  cer- 
tain low  level  the  pumps  will  stop  automat- 
ically. When  it  rises,  first  one  pump  and 
then  the  second  will  be  thrown  into  service, 
and  when  it  rises  still  farther  both  pumps 
are  automatically  thrown  out  of  service. 

Pat  Ilickey  of  Hannon  &  Hickey  Bros, 
left  here  the  other  day  with  his  only  son 
Raymond  for  Palm  Beach,  Fla.  Raymond 
has  been  ill  here  and  the  doctors  have  ad- 
vised that  they  think  a  change  of  climate 
u'<mlil    benefit    him. 

A.  W.  Nyquist,  who  formerly  was  in  the 
contracting  business,  is  here  with  us.  Ny- 
quist is  selling  pumps  at  the  present  time. 
©A  contract  for  the  widest  and  longest 
viaduct  in  St.  Louis  has  been  awarded  to 
of  the  Grand  Trunk  Pacific  Ry.  in  an  effort 
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ihc  Fruin-Colnon  Construction  Co.,  Mcr- 
chams-Laclede  Bldg..  St.  Louis,  by  tlio 
Terminal  Railroad  Association,  which  will 
spend  $300,000  for  the  Compton  .\vc.  struc- 
ture from  Manchester  to  Chouteau  Avcs. 
The  bridge  will  be  60  feet  wide.  Maxinie 
Rcber,  president  of  the  Hoard  of  Public 
Improvement,  received  notice  Saturday  of 
thv  Terminal   .'\ssociations"  action. 

New  Jersey. 

The  Town  Council  of  Bloouiliekl,  N.  J., 
has  taken  steps  for  the  vacation  of  I^Iechanic 
St.  in  that  place  as  desired  by  the  Delaware, 
Lackawanna  &  Western  R.  R.  The  railroad  is 
planning  extensive  improvements  at  Bloom- 
field  and  the  vacation  of  the  street  is  neces- 
sary as  part  of  the  plan. 

The  Pennsylvania  R.  R..  Geo.  P.  Miller. 
Engineer.  New  Jersey  Division,  Jersey  City, 
N.  J.,  has  forwarded  a  plan  to  the  Borough 
Council  of  Linden,  N.  J.,  for  the  proposed  im- 
provement in  the  way  of  underground  cross- 
ings at  .Stiles  St.  and  Wood  Ave.  in  tlic  Bor- 
ough. The  ordinance  granting  the  railroad 
the  permission  to  proceed  with  the  work  stip- 
ulates that  the  railroad  shall  build,  at  its  own 
expense,  steel  or  concrete  bridges  with  ma- 
sonry abutments,  on  the  bouse  lines  and  col- 
umns on  the  curb  lines  to  support  and  carry 
its  tracks  and  platforms  over  Stiles  St.  and 
Wood  Ave.,  with  a  clearance  of  13  ft.  over 
the  proposed  grades  of  these  thoroughfares. 
.Mso  that  the  railroad  shall  pay  for  grading 
required  to  change  the  grades  of  Stiles  St.. 
Wood  .\\e.  and  Pennsylvania  R.  R.  Ave. 

New  York. 

The  Syracuse  &  South  Bay  Electric  R.  R. 
Co..  C.  D.  Beebe.  President.  Syracuse,  has  com- 
pleted surveys  for  the  proposed  extension  of 
its  line  northward  from  Acirco.  Construction 
work  will  probably  be  started  in  the  spring. 

.\  committee  has  been  appointed  by  R,  F. 
Knapp,  President  Business  Men's  Association. 
Saratoga  Springs.  N.  Y..  to  consider  the  con- 
struction of  a  trolley  line  from  Corinth  to 
Saratoga.  .\s  proposed  the  line  would  be  10 
miles  long  and  it  is  believed  that  it  will  cost 
SlfiO.OOO. 

The  Syracuse  Rapid  Transit  Ry.  Co..  W.  J. 
Harvie.  (Thief  Engineer,  Syracuse,  is  planning 
a  number  of  improvements.  These  include  the 
following:  Extension  of  the  double  tracks  on 
the  Solvav  line  to  cost  $3T.0U0:  extension  on 
Willow  St..  Syracuse,  to  cost  $29,000,  and  the 
extension  of  Court  St.  line.  Syracuse,  to  cost 
$8,356.  Several  other  extensions  are  also  pro- 
posed  in    Syracuse. 

The  Beebe  interests  of  Syracuse,  which  con- 
trol the  Rochester.  Svracuse  &  Eastern  Elec- 
tric Ry  .  and  the  Rochester,  Lockport  &  Buf- 
falo road,  are  considering  extending  the  line 
which  now  runs  from  Newark  to  Marion  on  to 
Williamson  and  Pultneyville.  a  distance  of  ten 
miles. 

The  New  York  Central  &  Hudson  River 
R.  R.  is  reported  to  have  plans  under  con- 
sideration for  tunneling  under  Long  Island 
Sound  this  spring  from  Montank  Point.  L. 
I.,  to  a  point  near  New  London.  Conn.  This 
tunnel  would  be  used  in  connection  with  the 
Boston  trains. 

.'\  meeting  was  recently  held  at  Oneida.  N. 
Y..  by  promoters  of  the  proposed  electric  rail- 
way from  that  city  to  Rome  and  it  was  de- 
cided to  make  an  effort  to  form  a  stock  eom- 
panv  to  build  the  road. 

The  latest  subway  offer  in  New  York  city 
was  the  one  made  last  week  by  the  Bradley 
Contracting  Co.,  of  New  York  city.  This 
company  offered  to  take  over  the  entire  inter- 
borough  subway  scheme  as  planned  by  tlie 
public  service  conmiission.  The  company  of- 
fers to  construct  the  subways  along  the  inter- 
borough  route  as  laid  out  bj'  the  commission, 
to  equip  them  and  to  operate  them.  The  com- 
pany wants  $85.437..')61  for  building  the  sub- 
ways. It  offers  to  equip  them  at  its  own 
expense  and  to  operate  them  upon  such  terms 
as  the  commission  may  determine  to  be  rea- 
sonable. It  offers  to  turn  the  work  over  to 
the  city  at  any  time  upon  the  payment  of  the 
cost  of  equipment  plus   10  per  cent  or  to  op- 


erate them  for  a  period  of  years  to  be  agreed 
upon. 

North  Carolina. 

An  election  is  to  be  held  Feb.  M  in  Gra- 
ham County,  Robbinsville,  county  seat,  to 
vote  on  issuing  $.50,000  of  bonds  to  aid  in  the 
construction  of  a  standard  gage  railroad  from 
Topton  to  Robbinsville. 

.•\  movement  has  been  started  at  Salisbury, 
N.  C,  looking  to  tlie  building  of  a  trolley  line 
from  that  city  to  Coolemee.  Mocksville.  and 
perhaps  Yadkinville  and  other  points  north  of 
Rowan    County. 

J.  B.  and  B.  Tvl.  Duke  and  W.  S.  Lee  have 
made  a  proposition  to  the  business  men  of 
Charlotte,  N.  C,  Greenville,  Anderson  and 
Spartanburg,  S.  C.,  looking  to  the  construction 
of  an  extensive  system  of  interurban  lines. 
Tlie  cities  interested  are  asked  to  take  stock 
in  the  proposed  lines,  and  the  manufacturers 
and  merchants  are  to  agree  to  give  the  trolley 
line  at  least  50  per  cent  of  their  freight  busi- 
ness. To  both  these  propositions  the  towns 
thus  far  approached  have  agreed.  The  road  is 
to  be  built  by  a  syndicate  capitalized  at  $7,000.- 
000. 

The  Whiting  Lumber  Co.,  owning  large  tim- 
ber properties  in  the  vicinity  of  AsheviUe,  N. 
C,  is  planning  to  build  a  standard  gage  rail- 
road from  Topton,  at  the  top  of  the  Nantahala 
mountain  on  the  Murphy  line  of  the  .Southern 
Ry.  to  Rohliinsvillc,  a  distance  of  12  miles.  The 
company  has  already  purchased  200  box  cars 
and  two  engines  for  use  on  its  lines.  The 
road  is  to  be  put  through,  at  an  early  date.  At 
a  later  date  it  is  proposed  to  build  a  line  from 
Robbinsville.  along  the  Cheoali  river,  to  con- 
nect with  the  Knoxville-Bushnell  line  of  the 
Southern,  when  that  is  completed. 

North  Dakota. 

The  directors  of  the  Wahpeton-Brcckin- 
ridge  Street  Ry.  Co.,  Wahpeton,  N.  Dak.,  are 
considering  extending  the  line  to  Hankinson 
and  other  points  southwest  of  Wahpeton.  The 
street  railway  has  been  in  operation  onlv  four 
months,  but  has  been  so  successful  that  the 
plan  is  now  to  make  it  an  interurban. 

Ohio. 

®A  contract  is  reported  to  have  been 
awarded  by  the  Chesapeake  &  Ohio  R.  R..  P. 
F.  C.  Cabell,  Chief  Engineer,  Maintenance  of 
Way,  Richmond,  W.  Va.,  to  James  Ireland 
&  "  Co.,  Maysville.  Ky.,  to  grade  for 
double-tracking  57  miles  of  the  Cincinnati 
Division  between  Lawrence  Creek  and  Foster, 
Ky.,  about  40  miles  above  Cincinnati.  The 
grading  and  bridge  work  for  the  double-track- 
ing will  cost  $1,100,000  and  the  improvement 
is  to  be  completed  by  next  fall. 

The  Detroit,  Toledo  &  fronton  Ry..  J.  \\'an- 
becq.  Resident  Engineer,  Detroit.  Mich.,  is  re- 
ported to  have  mapped  out  a  preliminary  route 
for  a  new  line  from  Jackson  to  Middleport  and 
Racine,  thence  through  Athens  Countv  to 
Broadwell,  on  the  M.  C.  C.  R.  R. 

The  Columbus,  LTrbana  &  Western  Electric 
Ry.  Co.,  Columbus,  O.,  has  asked  the  city  of 
Columbus  to  waive  its  rights  across  the  Mc- 
Laughlin Place  and  allow  it  to  construct  its 
tracks  along  the  Ohio  River  bank  for  the  ex- 
tension to  Dublin. 

Good  progress  has  been  made  with  the 
Cincinnati,  Hamilton  &  Dayton  work  at  Sid- 
ney, O.,  and  it  is  believed  that  the  contract 
will  be  completed  by  Feb.  15.  Good  weather 
has  been  favorable  to  the  prosecution  of  the 
work.  The  work  among  other  things,  con- 
sists of  ten  miles  of  track  relocation. 

The  Cleveland,  Cincinnati,  Chicago  &  St. 
Louis  Ry.,  Paul  Hamilton,  Engineer  Main- 
tenance of  Way,  Springfield,  O.,  is  said  to  be 
making  surveys  with  a  view  to  double  track- 
in.g  between  Dayton  and  Springfield. 

W.  R.  Hopkins,  of  Cleveland.  O..  bead  of 
the  company  which  proposes  the  construction 
of  a  system  of  subways  in  that  city,  has  gone 
to  Europe,  where  he  will  try  to  interest  for- 
eign capital  in  the  subway  proposition.  He 
will  be  gone  four  or  five  weeks,  spending 
most  of  his  time  in  England. 

It  is  expected  that  the  Western  Ohio  Ry. 
Co.,    Lima,    0.,   will    start   work    soon    on    the 


elimination  of  some  of  the  curves  on  its  track- 
age between  .Sidney  and  Pique.  The  principal, 
curve  to  he  eliminated  is  at  Swift  Run  where 
the  track  will  be  moved  out  about  50  ft. 

The  Dayton,  Covington  &  Piqua  Traction 
Co.,  Dayton,  O.,  has  agreed  to  con.struct  and 
maintain  double  track  on  North  Main  St.. 
Dayton,  from  Fairview  Park  to  the  corpora- 
tion line. 

Oklahoma. 

The  directors  of  the  Cherryvale,  Oklahoma 
&  Texas  R.  R.  have  authorized  the  construc- 
tion of  a  line  from  Vinita,  Okla.,  to  Siloam 
Springs,  .'Vrk.,  (io  miles,  and  of  a  50-mile 
branch  from  Caney,  Kas.,  to  Pawluiska,  Okla. 
The  lirst  section  of  the  railroad  between  the 
Caney  and  Vinita  has  been  in  course  of  con- 
struction several  months.  S.  M.  Porter, 
Caney,  Kan.,  is  President. 

The  construction  of  the  Belt  Line  R.  R.,  in 
Oklahoma  City,  which  will  traverse  a  distance 
of  -iVz  miles  from  the  connection  of  the  Katy 
with  the  Santa  Fe  southeast  of  Grand  Ave. 
to  Packingtown,  is,  according  to  reports  from 
the  city  mentioned  above,  progressing  rapidly. 
The  grade  has  been  completed  and  ties  are 
laid    and    all    bridges    have   been    constructed. 

The  Beaver  Valley  &  Northwestern  R.  R. 
Co.  has  been  incorporated  for  the  purpose  of 
constructing  a  railroad  through  the  north- 
west counties  of  Oklahoma  from  Beaver  City 
to  Oklahoma  City,  Okla.  J.  M.  Kerns.  Beaver 
City,  Okla..  is  General  Manager  and  J.  A. 
Tack,  Wichita,  Kan.,  is  interested.  It  is  re- 
ported that  surveys  have  been  made  and  right 
of  way  secured  for  104  miles  of  line.  The 
original  plans  of  the  railroad  are  to  build 
from  Beaver  City  to  La  Junta,  Colo.,  a  dis- 
tance of  150  miles,  and  from  Beaver  City  to 
Oklahoma   City.  2.50  miles. 

It  has  been  announced  in  Pawhuska,  Okla., 
that  work  will  be  started  by  the  first  of  this 
month,  February,  on  the  east  end  of  the  Jop- 
lin,  Oklahoma  &  Western  R.  R..  which  is  pro- 
iected  from  Joplin.  Mo.,  through  Bartlesville. 
Pawhuska,  Ponca  City  and  on  the  west  to  con- 
nect with  the  Orient  R.  R.  at  Carmen,  Okla. 
F.  M.  Overlees,  Bartlesville.  Okla.,  is  inter- 
ested. 

Secretary  of  State,  Oklahoma  City,  Okla.. 
lias  granted  amendments  to  the  charter  of  the 
Kansas,  Oklahoma  &•  Panama  R.  R.  Co.,  which 
was  incorporated  with  a  capital  stock  of  $1.- 
000.000,  with  Richard  M.  Ruffin,  F.  A.  Mosher. 
J.  J.  Winton.  A.  H.  Syncox  and  John  E.  Du 
!Maso  named  as  the  directors  for  the  first 
vear.  The  charter  sets  out  that  the  company 
intends  to  build  a  line  from  the  north  boun- 
dary of  Beaver  County  in  a  southerly  direc- 
tion to  the  south  boundary  of  Tillman  -Coun- 
tv. where  it  will  pass  into  Texas.  A  second 
line  is  proposed  from  the  south  boundary  of 
Beckham  County  in  an  easterly  direction  to 
Oklahoma  City.  The  main  office  of  the  com- 
pany will  be  maintained  in  Oklahoma  City, 
while  branch  offices  will  be  kept  at  Indian- 
apolis, New  York  and  Boston.  The  length 
of  the  two  lines  in  this  state  will  be  310 
miles.  The  estimated  cost  of  construction  is 
$30,000  per   mile. 

Oregon. 

Construction  work  is  said  to  have  been 
started  at  Medford,  Ore.,  on  the  proposed 
electric  railway  through  the  Rogue  River  Val- 
ley. A.  Welch,  Portland,  Ore.,  is  the  promo- 
ter. 

The  Portland  Subway  Co.  has  made  consid 
erable  progress  with  its  plans  and  is  to  apply 
tn  the  City  Council  of  Portland  for  a  fran- 
chise giving  it  the  right  to  enter  into  a  general 
street  railway  business  and  to  construct  a  tube 
under  the  Willamette  River  and  through  a 
lonp  aggregating  a  mile  in  length  under  West 
Side  streets.  The  company,  which  was  re- 
cently incorporated  in  Oregon,  is  represented 
m  Portland  by  ,-\,  K.  Bentley,  L.  Y.  Kcady. 
\  E.  Hammond  and  .A.  Clark.  It  is  estimated 
that  it  will  require  fully  a  year  to  secure 
necessary  preliminary  privileges  and  contracts 
and  that  the  construction  will  demand  three 
years.  The  plans  include  the  building  of  150 
miles  of  surface  tracks  on  East  Side  streets 
in  addition  to  their  tunnel  under  the  river  and 


•J*  indicates  work  now  open  for  bids.        ®  indicates  a  contract  let  recently. 
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under  the  West  Side  biisiiu-ss  district.  Tliry 
do  not  propose  to  bring  tlicir  cars  to  the  sur- 
face on  the  West  Side,  but  will  operate 
through  a  sub-surface  loop,  over  four  parallel 
tracks,  connected  with  convenient  stations  on 
the  street  level. 

The  Pacific  Great  Western  Ry.  Co.,  men- 
tioned in  our  last  issue,  is  stated  to  have  al- 
ready made  its  survey  for  a  railroad  from 
Fugene  to  Mapleton,  at  the  head  of  tide  on 
the  Siuslaw  river.  The  distance  between  the 
two  points  as  surveyed  by  this  line  is  60  miles. 
One  tunnel  1,100  ft.  long  will  have  to  be 
Iiuilt  if  the  road  is  put  through.  On  the  coast 
side  of  the  mountains  the  survey  follows  the 
.Siuslaw  river  in  a  winding  course,  and  crosses 
the  river  three  times  to  avoid  expensive  cuts 
through  solid  rock.  The  incorporators  of  the 
company  are  R.  B.  Hunt  and  Jesse  Ayers  of 
Eugene,  and  F.  M.  DeNeffe.  an  attorney  of 
Portland.  Messrs.  Hunt  and  .^yers  are  the 
engineers  who  made  the  survey. 

A  letter  from  Lowell  states  that  work  on 
the  Natron  extension  of  the  Southern  Pacific 
w^as  progressing  rapidly  and  that  the  grading 
will  be  completed  and  possibly  the  track  laid 
as  far  as  Lowell  by  March  1.  Tlie  two  smaller 
tunnels,  averaging  400  ft.  in  length,  have  been 
driven  through  and  cut  the  middle  of  last 
month.  Only  280  ft,  remained  to  be  cut  in 
Tunnel  No.  3.  which  is  over  2,100  ft.  long.  It 
is  expected  that  this  work  will  also  be  com- 
pleted by  ]March   1. 

Grading  for  the  construction  of  the  .-\storia 
Southern  Railway  Company's  line  is  being 
prosecuted  as  rapidly  as  weather  conditions 
will  permit,  and  it  is  said  in  .Astoria.  Ore., 
that  it  has  been  completed  for  a  distance  of 
about  5  miles  from  the  terminus  near  the 
mouth   of  the   Claskanine   River, 

Pennsylvania, 

©O'Connor  &  Madigan.  2iU  First  St.,  West 
Side,  Connellsville,  Pa.,  have  Iieen  awarded  the 
contract  for  three  miles  of  grading  for  the 
street  car  line  of  the  West  Penn  R.  R.  Co. 
from  Bettmcr  to  Vance  Mills.  O'Connor  & 
Madigan  also  have  the  contract  for  the  con- 
crete work. 

It  is  now  said  tliat  the  Pittsliurg  &  Lake 
Frie  R.  R.,  T.  A.  .Mwood.  Chief  Engineer, 
Pittsburg,  and  the  Western  Maryland.  Ry,.  H. 
R.  Pratt,  Chief  Engineer,  Baltimore,  Md.,  will 
carry  their  tracks  through  the  West  Side  at 
Connellsville  on  an  earth  embankment  using 
concrete  walls  to  hold  the  fill  in  place.  .'\c- 
cording  to  the  report  the  Pittsburg  &  Lake 
Erie  will  build  the  embankment  from  Main 
.St.  to  the  connecting  point  with  its  tracks  in 
Yowlersville.  The  tracks  will  cross  Main  St. 
over  a  steel  trestle  about  22  ft.  high,  which 
will  extend  only  over  the  street.  From  there 
the  embankment  will  be  built  and  steel  trestles 
will  be  used  over  all  streets  that  it  is  neces- 
sarv  to  cross.  About  ."iOO.OOO  cu,  yds.  of  filling 
will  be  required  to  build  the  embankment 
from  Main  St.  to  the  Pittsluiig  and  Lake  Erie 
tracks.  In  Yowlersville  it  is  saifl  the  embank- 
ment will  be  35  ft.  hi.gh  owing  to  the  lowness 
of  the  land  at  this  point.  It  will  take  about 
five  months  to  complete  this  part  of  the  work 
on  the  north  side  of  Main  St. 

The  extensive  improvements  planned  for 
this  year  by  the  Pennsylvania  R.  R.  along  the 
Philadelphia  and  Erie  Division  from  Harris- 
burg  to  Renovo  will  probably  lead  to  the  New 
York  Central  Lines  undertaking  some  work 
on  its  own  part  in  these  territories.  It  is 
known  that  during  the  past  year  the  New 
York  Central  has  had  several  corps  of  engi- 
neers working  between  Lock  Haven  and  Keat- 
ing, the  terminus  of  the  river  line  from  Clear- 
field, with  the  expectation  of  completing  the 
line  in  this  section,  making  connection  at 
Youngdale  with  the  Beech  Creek  division  of 
the  New  York  Central  system. 

The  Baltimore  &  Ohio  R.  R..  F.  P.  Pate- 
nall.  Signal  Engineer.  Baltimore.  Md,,  is  to 
at  once  install  74  miles  of  automatic  block- 
signals  and  13  new  interlocking  switches  on 
the  main  line  of  the  road.  The  automatic 
signals  will  be  three-position  upper  quadrant 
in  construction  of  the  most  improved  type. 
They  will  be  operated  by  electricity  and  will 
replace   m.anual    signals      The   signal    installa- 


tion will  be  done  on  the  Connellsville  and 
Pittsburg  divisions,  iloiible-track  sections  of 
ilie  road,  and  most  of  the  interlocking  ma- 
chines will  be  installed  on  the  Cumberl.-ind  di- 
vision in  West  Yirgini.-i,  in  connection  with 
the  third  track  the  Baltimore  &•  Ohio  is  build- 
ing across  the   Allegheny  mountains. 

Tlie  Pittsburg  &  Great  Lakes  Connecting  R. 
R.  Co.  has  had  a  new  survey  started  between 
Ellwood  City,  Lawrence  County,  and  Raymil- 
ton,  Venango  County,  Iiy  way  of  Portcrsville. 
The  company  projects  a  line  from  Ellwood 
City  to  Raymilton,  a  distance  of  40  miles,  and 
the  resurvey  is  being  made  to  see  if  it  is 
possible  to  avoid  the  construction  of  tliree 
tunnels  made  necessary  by  the  old  route.  The 
construction  cost  of  this  road  is  estimated 
at  $100,000  per  mile.  J.  A.  .A.llcn,  Union- 
town,  Pa.,  is  Engineer  in  charge  of  surveys. 
J.  Rush  Snyder,  Pittsburg,  Pa,,  is  President 
and  Charles  P.  .\rniour,  Pittsburg,  is  Sec- 
retarv. 

The  Drake  &  Stratton  Co..  Penn  BIdg,, 
Philadelphia,  Pa,,  has  work  well  along  on  its 
excavatin.g  contract  for  the  new  yards  of  the 
Pittsburg  Sr  Lake  Erie  R.  R.  at  .Miquippa.  The 
cut  extends  from  the  Woofllawn  Borougii  line 
almost  to  Monaca.  a  distance  of  about  5  miles 
and  in  width  it  runs  from  their  present  tracks 
back  to  the  edge  of  the  hill.  The  Drake  & 
Stratton  Co,  have  21  dinkies  and  hundreds 
of  small  cars  already  in  operation,  hauling  the 
earth  away  as  fast  as  the  cars  arc  filled  In- 
several    steam   shovels. 

Officials  of  the  Philadelphia  &  Reading  Ry. 
Co.,  who  inspected  the  new  yards  at  Po'ts- 
ville.  Pa.,  which  were  laid  out  at  a  cost  of 
$1,000,000  stated  that  within  a  few  days  the 
yard  would  be  open  for  business.  The  com- 
pany has  awarded  a  contract  for  the  con- 
struction of  a  coaling  station  anrl  ash  pit  at 
St.  Clair.  The  station  will  be  of  double  track. 
concrete,  steel  and  wood  construction,  2"i0  ft. 
long,  with  bins  for  sa^nd  and  coal.  The  plan 
calls  for  a  modern  structure  arranged  with 
.32   chutes   for  coaling   engines. 

According  to  reports  from  Franklin.  Pa,, 
it  has  been  announced  by  F),  T,  Murray, 
Youngstown,  Superintemlcnt  of  the  Frank- 
lin branch  that  on  accomit  of  the  openin,g  of 
the  Franklin  &  Clearfield  it  will  be  necessary 
to  lay  new  tracks  to  increase  the  yardage  at 
Franklin.  The  improvements  will,  it  is  es- 
timated require  an  expenditure  of  about  $-'iO,- 
000. 

The  Monongahela  R,  R,  D  K,  Orr.  En- 
gineer, Brownsville,  Pa,,  is  stated  to  have 
ojiened  bids  for  the  construction  of  30  miles 
of  track  between  Martin,  Pa.,  and  Reeves- 
ville,  W.  Va.,  to  connect  with  the  Baltimore 
&  Ohio  R.  R.  The  road  will  go  through  a 
new  section  of  the  valley  and  is  expected  to 
brin,£r  about  large  developments.  The  Mon- 
ongahela is  owned  bv  the  Pittsburgh  &  Lake 
Erie  and  the  Pennsylvania  railroads. 

The  Pittsburg  &'  Lake  Erie  R.  R,,  J.  A. 
yVtwood,  Chief  Engineer.  Pittsburg,  Pa.,  is 
said  to  be  about  ready  to  have  work  started 
on  a  9-mile  connection  lietwcen  Fayette  City 
and  Dickerson  Run,  Pa,  This  route  will  con- 
nect the  Pittsburgh  &  Lake  Frie  and  the  West- 
ern Maryland,  and  ,ci\c  the  former  road  a  new 
and    shorter   route   lo   tin-   southern    seaboard. 

South  Dakota. 

It  is  rumored  in  .Mierdecn,  S.  D.ik,,  that  the 
Chicago,  Milwaukee  &  St,  Paul  R.  R,  con- 
templates the  construction  of  extensive  shf)ps 
in  .Aberdeen.  Some  of  the  reports  go  so  far 
as  to  say  that  the  comp;iny  has  already  been 
negotiating  for  the  letting  of  some  of  the 
contracts. 

It  is  pretty  generally  believed  in  Perkins 
County  that  the  Chicago,  Milwaukee  &  St. 
Paul  R.  R.  is  planning  to  have  grading  work 
started  in  the  spring  on  an  SO-mile  extension 
which  will  reach  FJ.iviston,  The  owner  of  a 
grading  outfit  which  is  now  in  winter  quarters  at 
Cool  Springs  is  said  to  have  received  orders 
to  remain  there  and  prepare  to  go  to  work 
in  the  spring.  Other  sub-contractors  are  also 
said  to  have  been  notified  that  work  would 
be  started  shortly. 

Milwaukee  offici.ils  ;ni-  rciiorted  to  have  an- 
nounced    that     a     branch     line     will     be     con- 


strueted  from  Flandreau,  .S,  Dak.,  to  Orton- 
ville,  Minn.,  connecting  the  Southern  Minne- 
sota line  with  the  coast  extension.  The  line 
will  run  along  the  Minnesota-South  Dakota 
border  and  will  pass  through  a  country  where 
there  is  no  north  and  south  line.  The  survey 
was  made  last  summer  and  work  from  both 
Flandreau  and  Ortonville  will  be  commenced 
early  in  the  spring,  it  is  declared. 

Tennessee. 

-Surveys  are  now  being  made  for  the  pro- 
jected 30-mile  line  of  the  Nashville-Gallatin 
Tnternrban  Ry.  The  company  plans  to  do  its 
own  construction  work  and  will  commence 
this  about  May  bi.  H.  H.  Mayberry.  4th 
Floor,  Stahlman  Bldg.,  Nashville,  Tenn.,  is 
President. 

The  South  .Atlantic  Transcontinental  R.  R. 
Co.  has  filed  its  certified  charter  in  Tennessee. 
This  company  proposes  the  construction  of  90 
miles  of  line  in  Tennessee  and  ■'540  miles  of 
line  in  North  Carolina.  The  purpose  of  the 
company  is  to  construct  a  trunk  line  of  rail- 
road under  the  control  of  the  state  of  North 
Carolina,  by  state  directors  in  the  directory 
of  the  railroad  company,  consisting  of  the 
governor,  chairman  of  the  corporation  com- 
mission, and  the  auditor  of  the  state  of  North 
Carolina,  and  their  respective  successors.  Its 
purpose  is  to  construct  this  line  of  railroad 
over  the  shortest  practical  route  from  the 
Tennessee  coal  fields  to  Southport.  The  char- 
ter covers  the  line  from  the  coal  fields  of 
Tennessee  through  Knoxville,  Sevierville,  and 
Waterville,  Tennessee,  thence  up  the  Pigeon 
River,  by  way  of  Waynesville,  Canton,  Ashe- 
ville,  Hendersonville,  Rutherfordton,  Gas- 
tonia,  Charlotte,  touching  the  county  seat  of 
every  county  on  the  line  from  Knoxville  to 
Southport,  N.  C.  Grading  work  on  the  line 
in  Pigeon  River  canyon  in  North  Carolina  is 
said  to  have  been  started  Dec.  31.  .S.  A.  Jones, 
Waynesville,  N.  C.  is  President.  It  is  re- 
ported that  MacArtliur  Bros.  Co.,  New  York 
and  Chicago,  has  the  contract  for  constructing 
this  road. 

Texas. 

.\  committee,  of  which  J.  Sanford  Smith. 
Mexia,  Tex.,  is  Chairman,  has  been  appointed 
to  confer  with  the  Commercial  Club  of  Waco 
for  the  purpose  of  securing  the  construction 
of  an  electric  railway  between  the  tw'o  places. 

.A  committee,  of  which  J.  Sandford  Smith 
is  chairman,  has  been  appointed  at  Mexia. 
Tex.,  to  arrange  for  building  an  electric  rail- 
road from  Waco  to  ]\lexia. 

The  State's  Attorney  General's  department 
has  approved  an  amendment  to  the  articles 
of  incorporation  of  the  Beaumont,  .Sour  Lake 
&  We>tern  Ry.  Co.  of  Beaumont,  providing 
for  the  removal  of  the  company  from  Beau- 
mont to  Houston.  This  company  is  now  ope- 
rating 130  miles  of  standard  gage  steam  line. 

The  Gulf,  Velasco  &  Northern  R.  R.,  which 
projects  a  line  from  Sealy  to  Velasco,  at  a 
recent  meeting  at  West  Columbia  completed 
its  organization  by  the  election  of  D.  A.  Barr 
lircsident,  C.  Davis  first  vice  president,  .A.  C. 
P.ates  second  vice  president.  S.  L.  Crockard 
treasurer,  John  S.  Barllett  secretary.  The 
.iniount  needed  for  the  chartering  of  the  cor- 
poration was  paid  to  the  treasurer.  No  bridges 
will  be  required  in  the  construction  of  this 
line  and  grading  will  be  easv. 

The  .Southwestern  Railway' Co.,  W.  E.  Wor- 
sham  vice  president,  Henrietta,  Tex.,  has  filed 
an  application  with  the  Railroad  Commission 
for  permission  to  issue  extension  bonds  for 
$422..')01.  The  road  exteiuls  from  Henrietta 
to  .A.rcber  City,  a  distance  of  30  miles. 

The  annual  meeting  of  the  stockholders  of 
the  Pecos  Valley  Southern  Ry.  Co.  of  Texas 
is  to  be  held  Feb.  G  at  the  general  offices  of 
the  company  in  Pecos.  At  that  time-  matter 
of  the  proposed  extension  to  .Mpine,  in  Brew- 
ster County  Texas,  to  a  connection  with  the 
.Southern  Pacific  will  probalily  come  up,  W, 
L.  Carwillo,  Dallas,  is  President. 

Surveys  for  the  Quanah,  Seymour,  Dublin 
Si  Rockport  R.  R.  have  been  'made  to  the 
l.;impasas  River  south  of  Belton.  From  this 
priint  it  will  be  surveyed  to  Jarrell,  via  Salado 
and    Prairie   Dell.     -Several   survevs  have   been 
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made  from  Sparta  to  Rcltoii  in  an  effort  to 
lind  a  better  route  than  the  first  one ;  and  in 
this  the  chief  engineer  announces  that  lie  has 
been  successful  and  that  a  satisfactory  line  has 
been  selected.  The  distance  from  Hamilton 
to  Belton,  via  this  line,  is  70  J-lOO  miles.  The 
lirst  40  miles  out  of  Hamilton  is  described  as 
a  very  light  grade;  the  ne.xt  20  miles  is  rather 
heavy,  and  the  last  ten  miles  into  Belton  light. 

It  is  reported  in  Trinity,  Te.xas,  that  the 
.Missouri,  Kansas  &  Texas  is  planning  to  buy 
the  Texas  Central  and  that  the  branch  of  the 
Katy  from  Trinity  to  Colmcsniel  will  be  ex- 
tended from  Trinity  to  Waco  at  once. 

Advices  from  Odessa,  Texas,  state  that  sur- 
veyors have  started  running  lines  for  the 
proposed  route  of  the  new  railroad  from  that 
city  to  Tucumcari,  N.  Mex.  Grounds  for  shops 
have  also  been  purchased  in  Odessa. 

The  Texarkana  &  I'ort  Smith  Ry.  officials 
arc  preparing  plans  for  remodeling  the  yards 
at  Beaumont,  Tex.,  to  eliminate  switching 
across  College  St.  G.  P.  Williams,  Port  Ar- 
thur, Tex.,  is  Terminal  Superintendent. 

Utah. 

Present  prospects  are  very  good  for  the 
construction  of  a  considerable  amount  of  elec- 
tric railwav  extensions  in  Utah  this  season. 
The  Utah  "Light  &  Ry.  Co..  Salt  T.ake  City. 
will  probably  have  work  started  in  the  spring 
on  an  extension  of  its  line  from  Twelfth 
South  and  Eleventh  Kast  Sts..  Salt  Lake,  to 
Hallidav,  and  for  the  extension  of  its  West 
Temple'  St.  Line  at  Salt  Lake  to  Twelfth 
South.  The  company  has  also  completed  a 
survey  for  a  line  from  Sandy  to  Draper  in  the 
southeastern  part  of  the  county  and  a  partial 
survey  for  a  line  to  Provo.  Surveys  have 
also  been  made  for  lines  to  run  to  Garfield 
and  Bingham  canyon.  The  Ogden  Rapid 
Transit  Co..  Ogden.  has  completed  a  .■survey 
of  its  road  from  the  Hermitage  in  Ogden  can- 
yon to  Hoytsville.  and  work  is  expected  to 
start  with  the  opening  of  spring.  .Another 
survey  has  been  made  for  a  line  through  Brig- 
ham  City,  up  Brigham  canyon,  through  Man- 
tua, Wellsville,  Hyrum,  Providence.  Millville 
to  Logan;  and  still  anotlfer  for  a  line  through 
Logan,  Smithfield,  Richmond  and  Franklin  to 
Preston,  Idaho.  The  Chapman-Kniglit  inter- 
ests, Provo.  are  working  on  a  road  which  is 
to  run  from  Provo  to  Salt  Lake  City,  with 
a  later  extension  to  Nephi  in  Juab  County. 
The  Emigration  Canyon  R.  R.  has  completed 
surveys  for  an  extension  to  run  from  the  vi- 
cinitv  of  Fort  Douglas  to  Big  Cottonwood  and 
further.  The  Utah  Light  &  Ry.  Co.  is  like- 
wise considering  the  extension  of  its  line 
along  Thirteenth  East  past  the  new  high 
school  at  Salt  Lake. 

The  Ogden  Short' Line  R.  R.  has  applied  to 
the  City  Council  of  Brigham  City  for  a  fran- 
chise to  operate  a  stub  line  street  car  line  in 
that  city.  The  company  proposes  to  use  gas- 
oline or  electricity  as  motive  power. 

The  Tooele  Vallcv  Ry.  Co.,  C.  B.  Burke, 
superintendent,  Tooele,  Utah,  operating  seven 
miles  of  steam  line  between  Tooele  Junction 
and  the  International  Smelter,  will,  if  the  city 
of  Tooele  does  not  extend  its  franchise  for  50 
vears,  build  a  new  line  outside  of  the  city 
limits. 

Vermont. 

The  State  House  of  Representatives  has 
passed  the  hill  granting  the  Vermont  Valley 
R.  R.  a  subsidiary  company  of  the  Boston 
&  Maine  R.  R.,  which  is  controlled  bv  the 
New  York,  New  Haven  &  Hartford  R.  R., 
the  right  to  construct  a  line  of  double  track 
from  South  Vernon  to  Brattleboro,  a  distance 
of  about  10  miles,  paralleling  the  present 
tracks  of  the  Central  Vermont.  The  Boston 
Sz  Maine  R.  R.  is  also  planning  to  build  a 
line  of  its  own  between  \Vindsor  and  White 
River  Junction,  Vt. 

Washington. 

The  Seattle-Tacoma  Short  Line  has  com- 
pleted the  first  section  of  its  interurban  line 
out  of  Seattle  and  on  Jan.  2  started  grading 
operations  at  a  point  near  Youngstown.  in 
King  County,  from  which  point  the  graders 
are   working  north   towards   Seattle  and   south 


to  Bnricn  Lake.  The  sub-contractor  is  under 
contract  with  a  guarantee  bond  to  have  the 
road  fully  constrncteii,  cars  furnished  and  in 
operation  from  Youngstown  to  Burien  Lake 
in  12  months.  It  is  expected  that  other  sub- 
contracts will  be  let  soon.  Felt,  Eastman  & 
Sprague,  Bowes  Bldg.,  Tacoma,  Wash.,  have 
the  general  contract. 

It  is  reported  in  Centralia,  Wash.,  that  the 
Northern  Pacific  R.  R.  Co.  is  planning  the 
construction  of  improvements  in  that  city  to 
cost  $.")00.000.  It  is  understood  that  the  work 
will  include  erection  of  a  repair  shop  to  be 
used  jointly  by  the  Northern  Pacific  and  the 
Oregon-Washington  R.  R.  &  Navigation  Co. 
and  the  Great  Northern.  It  is  expected  that 
work  will  begin  early  in  the  spring  when  the 
Tenino  double  tracking  is  resumed  and  the 
plans  call  for  improvements  that  would  give 
employment  to  several  hundred  skilled  work- 
men. A  ()0-staIl  roundhouse  is  another  item 
in  the  list,  while  it  is  expected  that  yardage 
facilities   will  be  rearranged  and  enlarged. 

West  Virginia. 

®The  Middle  Island  Ry.,  which  projects  a 
GO-inile  line  from  Clarksburg,  W.  Va.,  to  Sis- 
terville,  W.  Va.,  is  reported  to  have  awarded 
the  contract  for  the  first  M  miles  to  Middle- 
bourne  to  Curtis  Shumway  &-  Dean,  Pittsburg. 
Pa. 

Wisconsin. 

The  Wausau  Street  Ry.  Co.,  Wausau,  Wis., 
now  operating  8  miles  of  line,  is  to  double 
track  its  line  on  Main  St.  in  Wausau. 

The  Milwaukee-Western  Electric  Ry.  Co., 
Milw-aukee,  Wis.,  has  secured  practically  three- 
fourths  of  the  right  of  way  for  its  line  from 
Milwaukee  to  Fox  Lake,  and  is  said  to  be 
completing  plans  for  beginning  construction 
work  as  soon  as  the  frost  is  out  of  the  ground. 

Preliminary  surveys  have  been  made  for  an 
18-mile  extension  of  the  La  Crosse  &  South 
Eastern  Ry.  from  Viroqua,  Wis.  Construc- 
tion contracts  will  probably  be  let  this  pring. 
Peter  Valier,  La  Crosse,  Wis.,  is  General 
Manager  and  A.  E.  Ran,  Sparta,  Wis.,  is 
Locating  Engineer. 

Wyoming. 

Press  reports  from  Cheyenne,  Wyo.,  state 
that  all  work  on  the  Chicago,  Burlin.gton  & 
Quincy  R.  R.'s  extension  through  central 
Wyoming  is  to  stop  as  soon  as  a  bridge  is 
built  across  the  Big  Horn  River  at  Boysen. 
.According  to  this  the  completion  of  the  line  to 
a  junction  with  the  Chicago  &  Northwestern 
at  Powder  River  or  Casper  probably  will  not 
be  accomplished  before  late  next  fall.  The 
laying  of  steel  through  the  gorge  of  the  Big 
Horn  River  has  been  completed,  but  this  track 
will  be  of  little  use  before  the  completion  of 
the  bridge  at  Boysen'. 

The  LInioii  Pacific  R.  R.,  Otis  Thayer,  As- 
sistant Division  Engineer,  Cheyenne,  Wyo.,  is 
planning  improvements  at  Laramie.  Wyo., 
which  will  involve  the  expenditure  of  about 
$4.i0,000.  Site  for  a  30-stall  roundhouse  was 
laid  out  on  Jan.  26.  Laramie  will  be  made 
a  division  point  on  the  new  Denver-Laramie 
passenger  and  freight  division,  using  the  Borie 
cutoff  for  through  service  between  Kansas 
City  and  the  West  by  way  of  Denver.  The 
improvements  will  include  an  icing  and  water- 
ing plant  here  for  all  passenger  and  enlarged 
switching  yards. 

Canada. 

©Grant  Smith  &  Co.,  1408  Main  St.,  Van- 
couver, B.  C.,  have  been  awarded  the  contr.act 
for  the  work  in  connection  with  the  construc- 
tion of  the  Canadian  Northern  Pacific  Ry.  for 
a  distance  of  about  40  miles  on  Vancouver 
Island. 

Further  details  as  to  the  proposed  work  of 
the  Canadian  Pacific  Ry.  in  Western  Canada 
this  year  are  now  available.  The  improve- 
ments include :  The  construction  of  .380  miles 
of  new  branch  lines;  the  building  of  100  miles 
of  double  track;  the  addition  of  40  miles  to 
existing  sidings  to  make  room  for  the  longer 
trains  drawn  by  mogul  engines;  the  enlarge- 
ment, by  one-third,  of  the  Winnipeg  shops  of 
the  company  to  provide  facilities  for  the  han- 
dling of  locomotives  and  cars;  the  laving  of 


8-")-pound  steel  on  the  old  M.  &  N.  W.,  which  is 
to  be  a  portion  of  the  new  main  line  to  Ed 
monton ;  the  establishment  of  rock  crushing 
plants  in  British  Columbia  and  the  rock  hal- 
Ijisting  of  hundreds  of  miles  of  roadbed  to 
protect  it  against  the  effects  of  heavy  rains; 
proposed  extension  of  Granville  street  through 
the  existing  depot  in  Vancouver  city  and  the 
construction  of  a  jetty  to  accommodate  three 
I'acilic  steamers.  Extensive  improvements  on 
False  Creek  and  Burrard  Inlet;  the  estaldish- 
ment  of  the  .gravity  system  for  the  distribu- 
tion of  cars  at  the  Fort  William  terminals  in 
place  of  the  poling  yard;  the  replacing  of  ex- 
isting steel  bridges  with  heavier  ones  capable 
of  varrying  the  largest  locomotives;  the  estab- 
lishment of  new  railway  vards  at  Medicine 
Hat,  Moose  Jaw  and  Regina.  The  new  lines 
for  the  western  provinces  will  be :  From 
Moose  Jaw  southwest  .35  miles;  from  Estevan 
to  b'orward  .35  miles;  on  the  Wcyhurn  exten- 
sion 20  miles;  from  Sw'ift  Current  southeast 
45  miles;  from  Swift  Current  northwest  35 
miles;  from  Wilkie  south  on  the  west  side  of 
Tramping  Lake,  25  miles ;  from  Wilkie  south 
on  the  east  side  of  Tramping  Lake,  25  miles; 
from  Wilkie  northwest  through  the  Cut  Knife 
country,  32  miles ;  the  Lacombe  branch  east- 
ward, (iO  miles;  from  Golden,  south  (Kootcnay 
Central),  20  miles;  Carmangnay  to  Aldersyde 
(Southern  .•\lberta),  27  miles. 

Construction  work  on  the  Canadian  North- 
ern Ry.,  along  the  Eraser  valley,  which  had 
to  be  practically  suspended  during  the  recent 
cold  snap,  was  resumed  on  Jan.  15.  but  rather 
slow  progress  is  being  made  at  this  time  of 
year.  Arrangements  are  being  made,  however, 
to  rush  matters  with  all  the  men  that  can  be 
secured  as  soon  as  the  spring  weather  com- 
mences. 

Two  surveys  parties  for  the  Canadian  North- 
ern Ry.  have  remained  in  the  field  all  the 
winter  and  will  now  probably  remain  at  work 
until  spring.  This  will  be  the  first  time  since 
the  ante-construction  days  of  the  Canadian 
Pacific  that  survey  parties  have  remained  in 
the  field  all  winter.  One  of  these  survey  par- 
ties is  working  in  the  vicinity  of  Lytton, 
where  an  uncompleted  section  of  the  main  line 
survey  is  being  connected  up.  The  other 
party  is  at  Walhachin.  near  Savonas,  on  the 
Canadian  Pacific.  Most  of  the  work  of  both 
parties  is  running  the  line  along  the  sidehills, 
and  this  is  only  accomplished  under  severe 
difficulties  just  now.  with  so  much  snow  on 
the  hills. 

A  bill  is  before  the  Canadian  Parliament  to 
grant  a  charter  to  the  Montreal  &  Northern 
Colonization  Ry.  Co.  The  company  among 
other  things  asks  the  right  to  maintain  an  un- 
derground railway  in  Montreal.  The  petition 
asks  that  the  proposed  railway  run  from  Mon- 
treal northwest  to  a  point  to  be  determined 
by  the  Government,  or  by  experts.  The  cap- 
ital of  the  company  is  mentioned  as  $10,000.- 
000  and  general  powers  to  erect  bridges,  etc.. 
are  asked  in  addition  to  underground  railway 
ri.ghts  in  Montreal.  Aime  Geoffrion,  K.  C. 
Montreal,  0>-if-.  is  attorney  for  the  petitioners. 

A  petition  has  been  presented  to  Parliament 
by  .-\ime  Geoffrion,  K.  C.  Montreal,  Que.,  and 
Victor  Cusson,  K.  C,  asking  for  the  right  to 
construct  a  railway  to  pass  through  Laprairie, 
Beauharnois,  Huntingdon  and  Chateauguay 
counties.  The  line  is  to  run  from  Caughana- 
waga  southwest  to  the  boundary  line. 

A  committee  from  the  city  of  Brandon, 
Man.,  has  been  in  conference  with  officials 
to  have  that  railway  build  a  branch  from  the 
line  north   of  Brandon  to  that  city. 

It  is  expected  that  the  Canadian  Northern 
Ry.  will  commence  to  build  east  from  Port 
.\rthnr  the  first  thing  in  the  spring,  and  by 
December  will  have  trains  running  as  far  as 
Nepigon. 

According  to  reports  circulated  in  Ottawa, 
Out.,  the  Canadian  Northern  R  R.  has  de- 
termined to  proceed  with  its  project  for  the 
construction  of  terminals  in  Montreal.  The 
plan  involves  the  construction  of  a  tunnel 
under   Mount  Royal  to  the  heart  of  the  city. 

.Advices  from  Winnipeg,  Man.,  state  that 
the  Canadian  Northern  Branch  Lines  Co., 
subsidiary  of  the  Canadian   Northern,  is  seek 
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ing  power  to  build  lines  in  Saskatchewan.  As 
proposed  one  w-ill  run  from  Winnipeg  to 
Grand  Rapids,  on  the  Saskatchew-an  River, 
one  from  Yorkton  or  Craven,  to  Hudson  Bay 
Junction,  and  a  third  from  W'assewa  to  Ethel- 
hen,  on  the  Prince  Albert  section.  The  latter 
tw'o    will    be    feeders    for    the    Hudson      Bay 

Ry. 

Mexico. 

Wrecking  work  is  now  uuflerway  for  the 
new  union  station  to  be  built  at  San  Luis 
Potosi.  The  freight  house,  along  with  other 
buildings,    both    private    and    public,    will    be 


torn  down  to  make  way  for  the  new  station. 
The  present  work  shops  of  both  roads  will  be 
replaced  by  lar,ije  construction  shops  nf  the 
latest  class,  sufficiently  large  to  require  tlie 
employment  of  4,000  workmen.  The  cost  of 
the  new  station  and  shops  is  estimated  at 
$4,000,000  and  the  time  re<niircd  for  the  work 
two  years.  The  work  is  in  charge  of  C.  M. 
Tripp,  of  Atlanta,  Ga.  Mr.  Tripp  was  the 
director  of  the  construction  of  the  Colonia 
station  in  Mexico. 

Grading  work  has  been  nearly  rinishcd  for 
the  new  branch  line  of  the  Vera  Cruz  & 
Isthmus   railroad,   w^hich    is   being  constructed 


from  Rivas  to  San  Andres.  Tu.xtla.  47  miles, 
;ind  it  is  lielieved  tliat  the  road  will  be  com- 
pleted by  .Aug.  1.  The  lirm  of  McGavock  & 
Barrow,  of  which  W.  J.  Mctiavock,  Tequilla, 
Jalisco,  is  a  member,  has  the  contract.  Another 
branch  line  is  also  Ijeing  constructed.  This 
will  run  from  Brisbin,  this  state,  to  Cosama- 
loapam,  about  40  miles.  Track  laying  on  the 
fisrt  twenty  miles  of  the  line  has  been  started. 
These  tw-o  branch  lines  will  give  an  outlet  to 
rich  and  highly  developed  agricultural  sec- 
tions. The  Vera  Cruz-Pacific  is  now  operated 
as  a  part  of  the  National  Railways  of  Mex- 
ico. 


ROADS.     STREETS     AND     PAVEMENTS 


Alabama. 

•J-Bids  will  l)e  received  until  noon,  Feb.  li!. 
by  Board  of  Public  Works,  Mobile,  Ala.,  for 
the  construction  of  wood  block  paving  and 
storm  sewers  as  follows :  Approximately  33,- 
000  sq.  yds.  of  wood  block  paving,  including 
grading  and  concrete  foundation.  Approxi- 
■niately  13.420  lin.  ft.  of  cement  curbing,  includ- 
ing grading.  Approximately  10,350  lin.  ft.  of 
storm  sewers  ranging  in  size  from  5x11  ft. 
concrete  canal  to  10  in.  vitrified  pipe,  and  also 
(5,000  ft.  of  6-in.  vitrified  pipe  ■  house  connec- 
tions. Also  manholes,  inlets  and  catch  basins. 
Plans  and  specifications  are  on  file  with  Wright 
Smith,  Chief  Engineer. 

®A  contract  amounting  to  practically  $49,- 
000  has  been  awarded  by  the  city  of  Birming- 
ham, Ala.,  to  the  .Andrews  Asphalt  Paving  Co., 
covering  asphalt  to  be  laid  on  18th  St.,  from 
.Avenue  A  to  Avenue  K.  The  City  Council 
at  the  same  time  awarded  C.  M.  Burkhalter 
Contracting  Co.  the  contract  for  paving  and 
guttering  according  to  ordinance  517  for  $2,- 
411. 

Funds  by  popular  subscription  are  being 
raised  by  the  citizens  of  Trinity,  Ala.,  for  the 
building  of  a  turnpike  road  connecting  with 
the  Decatur  and  Courtland  turnpike.  This 
proposed  turnpike  will  be  about  seven  miles 
long,  and  when  built  will  give  direct  route  to 
Decatur. 

Arizona. 

It  is  reported  that  Territorial  Secretary 
George  U.  Young.  Phoenix,  Ariz.,  has  sent  a 
party  of  surveyors  to  the  property  of  the 
Mammoth  mine,  located  at  Goldfield,  Ariz., 
northe.'i-'t  of  Mesa,  to  survey  a  wagon  road  to 
the    nearest    point   on    the    P.    &    E.    Railway. 

California. 

•J-Bids  will  be  received,  it  is  said,  until  2 
p.  m.,  Feb.  8,  by  Board  of  County  Commis- 
sioners, Riverside,  Cal.,  for  macadamizing 
another  section  of  the  Box  Springs  Grade,  the 
portion  lying  in  Sections  29  and  33  township 
2  south,  range  4  west. 

C&The  board  of  supervisors  at  Los  Angeles, 
Cal.,  has  awarded  the  contract  for  the  im- 
provement of  Road  District  No.  1  under  the 
Road  District  Improvement  Act,  to  H.  V. 
Gentry  at  the  following  prices :  Grading  and 
graveling,  $12,516 ;  cement  curb,  $0.25  per  lin. 
ft.;  cement  sidewalk.  $0.9%  per  sq.  ft.;  ce- 
ment gutter,  $0.13%  per  sq.  ft.  The  district 
to  be  improved  consists  of  that  portion  of  the 
country  land  lying  north  and  east  of  Bairds- 
town.  City  Engineer  Ben.  F.  Dupuy  of  South 
Pasadena  has  prepared  the  plans  and  details, 
and  the  followin.g  estimates  ;  Grading  and  ex- 
cavating, 43,230  cu.  yds. ;  cement  curb,  8,896 
line.  ft. ;  cement  walk,  45,435  sq.  ft. ;  ce- 
ment gutters,  22,290  sq.  ft. ;  cross  gutters. 
1,900  sq.  ft.;  oiled  road,  18,052  sq.  yds.;  esti- 
mated cost,  $22,000.. 

®The  county  supervisors,  Fresno,  Cal.,  have 
awarded  the  contract  for  the  construction  of 
the  Sand  creek  road  to  T.  L.  Reed  for  $24,990. 
The  thoroughfare  is  some  20  miles  long,  but 
at  one  point  wanders  into  Tulare  county.  It 
will  extend  from  the  Reedley  district  to  a 
point  near  Hume,  in  the  mountains.    The  pro- 


posed   road    will    be    a    15    ft.    thoroughfare 

•I*  indicates  work  now  open  for  bids 


Other  bidders  were  R.  F.  Ball,  $27,500,  and 
John  Hanifin,  $29,000. 

The  county  supervisors  at  Los  Angeles,  Cal., 
Iiave  given  Supervisor  Struck  permission  to 
spend  $1,000  in  repairing  the  road  across 
Sycamore  Flats  in  the  Santa  Ana  canyon. 
This  road  is  on  the  main  hi.ghway  connecting 
Orange  and  Riverside  counties. 

At  a  recent  convention  held  in  San  Rafael, 
Cal.,  it  was  planned  to  ask  the  state  council 
to  indorse  the  plan  of  Senator  E.  B.  Martin- 
elli  and  Assemblyman  George  Harlan  for  an 
appropriation  of  $500,000  for  a  state  highway 
through  Mendocino,  Humboldt,  Sonoma  and 
Marin  counties,  to  follow  the  line  of  El  Ca- 
miiio  Real  in   Sonoma  and  Marin  counties. 

The  San  Joaquin  highway  commission. 
Stockton,  Cal.,  has  submitted  to  the  supervis- 
ors a  set  of  specifications  by  which  it  is  pro- 
posed to  govern  all  bond  road  work  in  the 
future.  Under  the  new  provisions  the  con- 
tractor must  pay  no  less  than  $2  per  day  to 
his  employes,^  must  assuine  all  risks  for  acci- 
dents, keep  lights  burning  at  night  on  roads 
in  the  process  of  construction  and  use  every 
precaution  to  safeguard  the  public. 

Colorado. 

At  a  recent  meeting  of  the  Colorado  Good 
Roads  Association  in  Denver,  Colo.,  a  resolu- 
tion was  passed  calling  upon  the  legislature  to 
turn  over  all  the  internal  improvement  funds 
to  the  highway  commission  for  distribution. 
J.  A.  Burnett  of  Denver  is  chairman  of  the 
association. 

The  Weld  county  commissioners  have  a 
proposition  under  consideration  providing  for 
the  bonding  of  the  county  for  $1,000,000  to 
build  a  modern  road  system,  with  COO  miles  of 
it  macadam.  Greeley  is  the  county  seat  of 
Weld  county. 

District  of  Columbia. 

•J»Bids  will  be  received  until  3  p.  m..  l'\-b. 
27,  by  James  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D.  C. 
for  paving  the  alley  at  the  north  oi  the  U.  .S. 
Post  Office  and  Court  House  Building  at  Little 
Rock,  .Ark. 

^Bids  will  be  received  until  11  a.  m.,  Feb. 
11,  by  R.  C.  Hollyday,  chief  of  bureau  of 
yards  and  docks.  Navy  Department,  Wash- 
ington. D.  C,  for  paving  at  the  navy  vard, 
Norfolk,  Va. 

Georgia. 

The  county  commissioners  of  Grady  County, 
Cairo,  Ga.,  W.  B.  Rodenbur.g,  chairman,  Cairo, 
have  begun  a  systematic  campaign  for  better 
roads.  The  commissioners  have  purchased 
modern  road  building  machinery  and  a  num- 
ber of  mules. 

Illinois. 

The  board  of  local  improvements  of  Joliet, 
111.,  has  adopted  a  resolution  for  the  improve- 
ment of  North  Hickory  St.,  from  Spring  St. 
to  .Marble,  a  distance  of  a  little  over  half  a 
mile,  by  the  construction  of  bituminous  mac- 
adam pavement  at  an  estimated  cost  of  $16,- 
893.  City  Engineer  Harry  A.  Stevens  states 
that  there  is  to  be  a  6-in.  course  of  crushed 
stone  filled  and  rolled,  upon  which  is  to  be 
laid   a    5-in.    course   of    stone   treated    in    the 


same  manner  and  on  top  a  binder  course  of 
bituminous  composition. 

The  board  of  local  improvements  of  Free- 
port,  III,  has  decided  to  pave  the  following 
streets  next  spring:  Jefferson  St.;  High  St., 
from  Empire  to  limits;  Float,  from  Empire 
to  limits;  Rotzler  lane,  from  South  Galena 
.Ave.,  to  Jefferson.  The  material  to  be  used 
is    brick. 

Indiana. 

^•Bids  will  be  received  until  1  p.  m.,  Feb.  11, 
by  Board  of  County  Commissioners,  Frank- 
fort. Ind.,  for  the  construction  of  a  gravel 
road  on  the  line  between  Clinton  and  Tippe- 
canoe counties.  C.  F.  Cromwell  is  auditor 
of   Clinton   county. 

•J-Bids  will  be  received  until  1  p.  m.,  Feb. 
18,  by  Board  of  County  Commissioners, 
Franklin,  Ind.,  for  the  construction  of  a  high- 
way on  line  dividing  Johnson  and  Shelby 
counties.  William  B.  Jennings  is  auditor  of 
Jennings  count}^ 

^•Bids  will  be  received  until  noon,  March  1, 
by  Board  of  County  Commissioners,  Portland, 
Ind.,  for  the  construction  of  a  road  on  line 
between  Jay  and  Randolph  counties.  W.  Lea 
Smith  is  auditor  of  Jay  county. 

•J«Bids  will  be  received  until  10  a.  m.,  Feb. 
'K  by  Board  of  Free  Turnpike  Directors  of 
the  County  of  Vanderburgh,  Evansville,  Ind., 
for  broken  rock  and  gravel  for  repair  of 
various  turnpikes  of  the  county.  C.  P.  Beard 
is   clerk. 

•{•Rids  will  be  received  until  7  :30  p.  m.,  Feb. 
6,  1911.  by  the  Board  of  Local  Improvements, 
Riverside.  111.,  for  constructing  sidewalks  as 
follows :  Northwood  Rd.  along  the  east  side 
of  Block  28,  Bartram  Rd.  on  the  east  side  from 
Delaplaine  Rd.  to  Loudon  Rd.  and  west  side 
of  Block  30.  Loudon  Rd.  and  Northgate  Rd. 
where  they  serve  as  lines  for  Block  36  and 
Northgate  Rd.  from  village  limits  to  Loudon 
Rd.  on  the  south  side  of  Block  12;  8,700  lin. 
ft.  cement  sidewalk,  5  ft.  wide  approximating 
43,500  sq.  ft.  north  side  of  Ogdcn  .Ave.  from 
the  Desplaines  River  Bridge  to  village  limits 
to  the  east;  2,100  lin.  ft.  cement  sidewalk,  5 
ft.  wide,  approximating  10,500  sq.  ft.  west  side 
Cowley  Rd.  from  Herrick  Rd.  to  Lawton  Rd. ; 
950  lin.  ft.  cement  sidewalk,  5  ft.  wide,  approx- 
imating 4,750  sq.  ft.,  Lawton  Rd.,  Delaplaine 
Rd.  to  a  point  145  ft.  cast  on  the  north  side; 
145  lin.  ft.  cement  walk.  5  ft.  wide,  approxi- 
mating 725  sq.  ft.  Specifications  may  be  had 
upon  application  to  Board  of  Local  Improve- 
ments. F.  S.  McClory.  .Secy.,  or  C.  N.  Roberts. 
97   Clark  St..   Chicago,   Engineer   in   charge. 

®The  Clinton  county  commissioners,  Frank- 
fort. Ind.,  have  awarded  contracts  for  the 
construction  of  two  .gravel  roads  in  the  countv 
to  Wm.  C.  Meneely  of  Frankfort,  for  $2,170, 
and  to  Jarrell  Bros,  of  Frankfort,  for  $5,745. 

A  petition  is  being  circulated  in  LaPorte 
County,  LaPorte.  Ind..  for  the  construction  of 
a  macadamized  road  from  LaPorte  city  south 
of  the  Kankakee  river  where  it  will  connect 
with  the  gravel  roads  in  .Starke  county.  The 
road  will  be  more  than  20  miles  in  length  and 
will  be  built  of  the  best  hard  stone. 

The  city  council  of  Goshen,  Ind.,  has  in- 
structed City  Attorney  E.  A.  Dausman  to 
draft   resolutions  of   necessity   for  the  paving 


*  indicates  a  contract  let  recently. 
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of  North  Main  St.,  from  the  Big  Four  tracks 
to  Wikleii  Ave.  It  is  proposed  to  pave  the 
street  witli  vitrified  brick  to  the  widtli  of 
32  ft. 

County  Surveyor  J.  B.  \"ernon,  Huntington, 
Ind.,  has  taken  sections  on  the  Wisner  road. 
This  road  was  advertised  some  weeks  ago,  but 
no  bids  were  received  because  tlie  estimate 
was  too  low.  The  new  estimate  is  to  be 
filed  in  a  short  time  and  new  bids  will  be 
asked  for. 

Two  petitions  have  been  filed  with  the 
county  commissioners  at  RIufTton,  Ind.,  for 
the  improvement  of  roads  in  JetTcrson  town- 
ship. One  petition  calls  for  the  graveling 
of  three  miles  of  road  soutli  from  the  north- 
west corner  of  section  5  on  Wolls-.'Mlen  county 
line.  The  other  asks  for  the  graveling  of  two 
miles  of  road,  east  from  the  Union-JefTer- 
son  township  line,  about  one  mile  south  of 
the  county  line. 

Iowa. 

Petitions  are  on  file  with  the  city  clerk  of 
\iiiton,  la.,  asking  for  paving  on  Washington. 
JetYerson  and  Concord  Sts.,  in  the  residence 
district  of  the  city.  The  petitions  cover  in  the 
neighborhood  of  3.5  blocks.  The  majority  of 
the  property  owners  favor  concrete  pavement. 

The  construction  of  permanent  roads  radi- 
ating from  the  county  seat  towns  and  adjoin- 
ing such  cities  is  provided  for  in  a  bill  intro- 
duced into  the  senate  at  Des  Moines,  la.  It 
provides  for  the  construction  of  macadam, 
gravel,  oiled,  paved  and  other  permanent  road- 
beds for  streets,  boulevards,-  avenues,  lanes 
and  roads  not  within  incorporated  towns,  and 
for  any  distance  desired.  County  bond  issues 
to  cover  the  expense  of  such  road  building, 
the  establishing  of  road  districts,  and  the  cre- 
ation of  the  office  of  county  engineer  are 
among  the  features  of  the  plan  for  the  build- 
ing of  the  roads. 

A  petition  has  been,  presented  to  the  city 
council  of  Keokuk,  la.,  by  property  owners 
on  North  D  St.,  from  Main  St.,  to  Elvin 
.\ve.,  asking  that  that  thoroughfare  be  paved. 

City  Engineer  Young  of  Muscatine,  la.,  has 
prepared  a  report  regarding  the  proposed  pav- 
ing work,  containing  the  estimate  of  the  cost, 
for  this  year.  The  city  council  has  recom- 
mended tlie  most  important  paving  exten- 
sions. 

The  City  Council  of  Cedar  Rapids,  la.,  has 
adopted  specifications  for  paving  in  the  city 
during  this  year.     The  amount  of  paving  out- 


lined  aggregates 


i,000   and   the    amount   of 


curbing  $7,000.  The  following  streets  are  to 
be  naved :  East  Side:  IHth  St..  from  Fourth 
.\ve.  to  Fifth  Ave.:  Fifth  Ave.,  from  14th  St. 
to  19th  St. :  Sixth  Ave.,  from  Sixth  St.  to 
Eighth  St.;  11th  .\ve..  from  Sixth  .St.  to  10th 
St.:  Seventh  St.,  from  Fifth  St.  to  Eighth 
.\ve. :  Eighth  St.,  from  Fifth  to  Eighth  Ave.: 
Ninth  St..  from  Division  St.  to  Eighth  Ave. ; 
10th  St.,  from  Bever  Ave.  to  Fifth 'Ave. ;  16th 
St..  from  Bever  .'\ve.  to  Fifth  .Ave.  West 
.Side :  F  Ave.,  west  from  Seventh  to  Eighth 
Sts. :  Fourth  .Ave.,  west  from  Sixth  to  Sev- 
enth Sts. :  Seventh  St..  west  from  Third  .Ave. 
to  Fifth  .^ve. :  Vernal  St.,  west  from  F  Ave. 
to  First  St. :  Third  St.,  west  from  First  to  F 
Ave. :  Second  St.,  west  from  E  Ave.  to  F 
Ave.  Parkings  are  to  be  located  in  the  middle 
of  the  street  on  Fifth  Ave.,  and  on  South 
Seventh  St.  and  South  Eighth  St.,  east.  They 
will  be  eight  ft.  wide  and  will  be  curbed. 
P.  P.  .Smith  is  city  engineer. 

Senator  C.  H.  Van  I.aw  of  Marshalltown. 
la.,  has  introduced  in  the  legislature  at  Des 
Moines  a  bill  providing  for  road  improvement 
in  a  systematic  way.  The  bill  provides  for  a 
state  highway  commission,  a  state  engineer  and 
state   aid   in   the   construction   of  highways. 

Kansas. 

Bids  will  be  received  soon,  it  is  reported, 
by  City  Council  of  Fort  Scott.  Kans..  for  the 
construction  of  10  blocks  of  brick  and  '^2 
blocks  of  macadam  pavement.  J.  E.  Forester 
is  Secy.,  Fort  Scott  Industrial  Association. 

Kentucky. 

The  1)Oard  of  public  works  of  Louisville. 
Ky.,  will  put  down  another  link  of  wharf 
paving  this   spring  between   Fourth  and   Sixth 


Sts.     Granite    blocks     will    be    used..    \V.    O. 
I  lead  is  mayor. 

Louisiana. 

-A  meeting  was  recently  held  at  the  city 
hall  in  New  Iberia,  La.,  to  discuss  ways  and 
means  for  paving  the  streets  of  the  city  and 
mstalling  a  sewerage  system.  The  submission 
of  a  proposition  for  a  tax  levy  to  the  voters 
for  the  purpose  of  paving  streets,  installing 
sewerage,  and  cutting  a  canal  connecting  the 
Tcche  with  Grand  Lake  was  favored.  An  ad- 
visory board,  consisting  of  P.  L.  Renoudet, 
Lazard  Kling,  Edward  L.  Estorge,  Jules 
Drey  fuss  and  F.  M.  Welch,  has  been  appointed 
to  assist  the  city  council  in  carrving  out  the 
plans. 

Maryland. 

It  is  reported  that  Governor  Crothers  of 
Maryland  has  announced  that  as  soon  as  the 
weather  permits  road  w^ork  in  every  section  of 
the  state  will  be  resumed  and  pushed  most 
vigorously.  Work  on  the  Baltimore  and  An- 
napolis Blvd.  will  be  started  and  pushed  to 
early  completion.  Many  new  contracts  for 
road  w-ork  will  be  let  within  the  next  two 
months. 

Massachusetts. 

•f-Bids  will  be  received  until  1  p.  m.,  Feb. 
20,  by  Capt.  A.  M.  Miller,  Constructing  Quar- 
termaster, Boston,  Mass.,  for  the  construction 
of  roads,  walks,  drains,  etc.,  at  Fort  .Andrews, 
Boston  Harbor,  Mass. 

Michigan. 

•J"  Bids  will  be  received  until  2  p.  ni., 
Feb.  14,  by  Board  of  County  Road  Commis- 
sioners, at  office  of  the  County  Road  Engineer, 
Menominee,  Mich.,  for  the  construction  of  a 
gravel  road  on  the  Bay  Shore  road  between 
Beatty's  and  Arthur  Bay.  Carl  A.  Ander- 
son   is    clerk    of    the    Board. 

State  Highvyay  Commissioner  T.  A.  Ely  has 
asked  the  legislature  for  an  appropriation  of 
$2.50,000  annually  for  the  ensuing  two  years 
to  conduct  the  highway  department  and  pro- 
vide   for  state   rewards   on  good   roads. 

Chairman  John  G.  Westover  of  the  board 
of  county  commissioners,  Muskegon,  Mich., 
has  named  a  committee  to  draft  a  resolution 
to  submit  to  the  voters  of  Muskegon  county, 
probably  at  the  spring  election,  a  proposition 
to  bond  the  county  for  $30,000,  $.32,000  of 
which  is  to  be  expended  for  widening  the 
North  Mu.skegon  road,  and  $4,000  for  a  bridge 
over  Norris  creek,  in   Fruitport  township. 

A  petition  is  being  circulated  in  Hancock, 
!\lich.,  relative  to  the  proposed  improvement  to 
be  made  on  the  highway  between  here  and 
Calumet,  under  the  direction  of  the  county 
board  of  road  commissioners.  The  plans  as 
announced  will  provide  for  a  macadami;;ed 
roadway  1.5  ft.  in  width,  four  miles  to  be  im- 
proved  each  year. 

Senator  Leidlein  of  Saginaw,  Mich.,  has  in- 
troduced in  the  senate  bills  carryin.g  appropri- 
ations amounting  to  $1.7-50,000  for  good  roads 
for  the  next  two  years.  He  will  also  introduce 
a  bill  carrying  a  number  of  minor  amendments 
to  the  state  highway  law,  and  another  provid- 
ing for  a  state  highway  commissioner,  deputy 
commissioner  and  engineer  of  the  department. 

The  citizens  of  L'Anse  township,  L'Anse, 
Mich.,  have  voted  in  favor  of  the  proposition 
of  bonding  the  township  for  $2-5,000  for  the 
purpose  of  buildin.g  new  roads.  The  greater 
part  of  the  appropriation  will  be  spent  to  im- 
prove the  stretch  of  road  west  of  N'estoria. 

Minnesota. 

^Bids  will  be  received  until  2  p.  m..  Feb. 
C>.  by  Board  of  Public  Works,  St.  Paul,  Minn., 
for  the  grading  of  Curfew  St.  from  Bay- 
ard Ave.  to  Myrtle  .St.  Plans  and  specifica- 
tions are  on  file  at  the  office  of  the  Board. 
R.  L.  Gorman  is  clerk. 

•|«Bids  will  be  received  until  2  p.  m.,  Feb.  6, 
by  Board  of  Public  Works,  St.  Paul,  Minn., 
for  grading  Doswell  .Ave.,  from  the  Country 
Road  to  Raymond  .'\ve.  Plans  and  specifica- 
tions for  the  work  will  be  seen  at  the  office  of 
the   Board,   of  which   R.   L.   Gorman   is  clerk. 

•J-Bids  will  be  received  until  2  p.  m.,  Feb.  6, 
by  Board  of  Public  Works,  St.  Paul,  Minn., 
for  the  macadamizing,  curbing,  filling,  leveling 


and  improving  Linwood  Place,  from  Grotto 
St.  to  Avon  St.  John  J.  O'Leary  is  president 
of  the  Board  and  plans  and  specifications  are 
on   file  at  his  office. 

St.  Louis  County  Surveyor  E.  Dyer  has 
made  a  trip  of  investigation  into  the  most 
suitable  route  for  building  roads  into  the  coun- 
try north  of  Brnde.  It  is  expected  that  work 
will  commence  on  several  new  roads  the  com- 
ing summer.     Duluth  is  the  county  seat. 

The  street  commissioner  of  the  Fifth  ward, 
Minneapolis,  Minn.,  has  been  authorized  by 
the  City  Council  to  purchase  in  the  open 
market  two  street  flushers,  with  equipment,  at 
a  cost  not  to  exceed  $2,000. 

Mississippi. 

Lauderdale  County,  Meridian,  Miss.,  county 
seat,  has  made  a  bond  issue  to  the  amount  of 
$200,000  for  road  improvement.  The  prelim- 
inary work  is  now  being  done  and  about  1-5 
miles  of  it  will  be  rcadv  for  contract  about 
the  first  of  March.  W.  P.  Moore,  Meridian, 
is  Chief  Engineer. 

Plans  and  specifications  arc  being  prepared 
for  the  construction  of  about  GO  miles  of 
country  roads  in  Lincoln  County.  The  roads 
will  be  constructed  of  gravel  with  clay  foun- 
dation and  it  is  estimated  will  cost  from 
$2,000  to  $2,500  per  mile.  The  engineer  for 
the  work  has  not  as  yet  been  selected.  The 
highway  commissioner  of  District  No.  1, 
Brookhayen,  has  charge  of  the  work. 

The  city  of  Tupelo,  Miss,,  plans  the  con- 
struction of  about  four  miles  of  roads,  v.diich 
will  consist  of  about  6  blocks  of  tar  macadam 
and  the  rest  gravel.  City  Clerk  C.  E.  Good- 
Ictt  has  estimated  the  work  tO'  cost  $2-5,000. 
.\n  election  will  be  held  some  time  in  March 
to  vote  on  the  proposition. 

Plans  are  under  way  for  the  construction 
of  gravel  roads  in  Copiah  county,  Hazlehurst, 
Miss.,  by  the  board  of  county  commissioners. 
The  roads  will  have  a  gravel  foundation  and 
it  is  estimated  will  cost  $7-5.000.  Contracts  will 
be  let  about  March  1,  1911.  J.  N.  Ellis  is 
president  of  the  commissioners. 

Nebraska. 

Bids  will  be  asked  for  and  contracts  awarded 
withm  a  few  weeks,  which  will  call  for  an 
expenditure  of  nearly  $200,000  for  street  im- 
provements in  Omaha,  Neb.  Ordinances  have 
been  passed  for  the  improvement  of  24  streets, 
as  follows:  Harney  St.,  from  Forty-first  to 
Forty-second;  14th  St.,  from  Davenport  to 
Webster;  Burdette  St.,  from  42nd  to  4.5th 
Grant  St.,  from  42nd  to  45th:  Erskine  St., 
from  42nd  to  -45th:  lOtb  St.,  from  Farnam 
lo  the  viaduct;  24th  St.,  from  Cuming  to 
Davenport ;  30th  St.,  from  Lake  to  Bristol ; 
Castellar  St.,  from  Eighth  to  10th:  3.5th  St.. 
from  Dewey  Ave.  to  Howard  :  3.5th  Ave.,  from 
Dewey  to  Howard ;  35th  St.,  from  Cuming 
lo  Burt;  42nd  St.,  from  Cuming  to  Hamilton; 
31st  St.,  from  Martha  to  Castellar;  34th  St., 
from  Martha  to  .\rbor ;  Jackson  St.,  from 
.38th  St.  to  38th  Ave. :  27th  St.,  from  Spalding 
to  Bristol ;  Sprague  St.,  from  20th  to  30th  Sts. : 
.Manderson  from  27th  to  30th  Sts. ;  Pacific  St., 
from  Central  Blvd.,  to  38th  St.:  45th  from 
Military  .Ave.  to  Maple ;  25th  Ave.,  from 
Marcy  to  Mason :  25th  St.,  from  Central 
Blvd.  to  the  city  limits,  and  Maple  St.,  from 
Sherman   .'Vve.   to   ISth   St. 

The  City  Council  of  Omaha,  Neb.,  has  been 
petitioned  for  the  repaving  of  South  10th  St., 
from  Douglas  St.  to  the  10th  St.  viaduct. 

New  York. 

The  State  Highwa>-  Department  of  New 
York  has  approved  the  plans  prepared  for 
the  city  of  Yorkville  for  the  paving  of  Whites- 
boro  St.,  with  bitulithic  macadam.  The  es- 
timated cost  of  the  improvement  is  $48,000. 
of  which  $29,000  will  be  paid  by  the  state 
and  $19,000  by  the  village. 

Two  bills  carrying  appropriations  of  $3,200,- 
000  for  .good  roads  were  reported  by  the  Sen- 
ate Finance  Committee  at  .Mbanv,  N.  Y.,  on 
Jan.  26.  One  calling  for  $1,200,000  provides 
for  the  improvement  of  90  miles  of  highways 
for  a  connecting  link  of  improved  roads  from 
New  York  to  Rouse's  Point,  it  being  under- 
stood that  the  C.Tundian  Government   will  pro- 
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vide  for  a  good  roads  system  from  Rouse's 
Point  to  Montreal.  The  other  bill  provides 
for  an  appropriaition  of  $1,000,000  for  tlie 
construction  and  improvement  of  parts  of  state 
roads  beginning  at  a  point  on  the  dividing  line 
l)etween  the  counties  of  Broome  and  Tioga, 
running  through  the  southern  parts  of  Tioga 
and  Chemung  counties  to  Elmira,  running 
thence  northerly  to  Horsehcads  and  northerly 
through  the  counties  of  Schuyler  and  Yates 
by  way  of  Watkins,  forming  a'connccting  line 
in  the  southern  tier  of  state. 

North  Carolina. 

The  Wake  County  Gooil  Roads  Association, 
Raleigh.  N.  C,  is  urging  tlie  construction 
of  the  trans-state  highway  from  Beaufort 
harbor  to  the  Tennessee  line.  The  proposed 
road  is  to  be  known  as  the  Central  highway 
and  is  to  run  through  New  Bern,  Kmston, 
Goldsboro,  .Smithfield,  Raleigh,  Durham,  Hills- 
boro,  Graham,  Greensboro,  High  Point, 
Thomasville,  Lexington,  Salisbury,  Statesville, 
Hickor.v,  Newton,  Morgantovvn,  Marion. 
.Asheville  and  Marshall.  The  state  highway 
commission  is  to  locate  the  road  and  each 
county  is  authorized  by  the  legislature  to 
appropriate  $.50  per  mile  of  road  within  its 
borders.  \V.  G.  Allen  of  Raleigh,  is  Wake 
county  road  superintendent. 

Ohio. 

^•Bids  will  be  received  until  noon,  Feb.  24. 
by  Board  of  Courtv  C'^niniis^iMni-rs.  Cincin- 
nati, for  resurfacing  under  Specifications  No. 
Ill,  of  Independence  St  in  Sayler  Park,  Delhi 
township  in  Hamilton  county.  All  bids  must 
he  accompanied  by  a  bond  for  $-500.  Fred 
Dreihs  is  clerk  of  the  Board. 

®The  board  of  county  conimissiont-rs,  Cin- 
cinnati, O.,  has  awardetl  the  contract  to  John 
Nickoson  of  Delhi,  O.,  for  the  extension  and 
improvement  of  Hillside  Ave.,  from  Anderson 
Ferry  eastwardly  in  Delhi  township,  for  $1,0.39. 
Bids  were  opened  Jan.  20. 

©William  P.  Flynn,  Chase  .-Vve..  Cincinnati. 
O.,  has  been  awarded  the  contract  by  the  board 
of  county  commissioners  at  Cincinnati  for  the 
improvement  under  Specifications  No.  127  of 
the  Dayton  Pike,  from  Sharon  to  Butler  county 
line  in  Sycamore  township,  for  $5,(184.  Bids 
were  opened  Jan.   20. 

®W.  W.  Hatch  Sons  Co.,  of  Goshen,  Ind., 
have  been  awarded  a  contract  in  Akron,  O., 
for  the  construction  of  five  miles  of  pavement 
for  approximately  $85,000. 

®State  Highway  Commissioner,  James  C. 
Wonders,  Columbus,  O.,  has  awarded  the  con- 
tract for  the  construction  of  a  state  aid  road 
in  Saybrook  to  the  Buckeye  Engineering  Co., 
of  Norwalk,  O.,  for  $11,720.  the  road  will 
be  macadam,  tar  top  and  silica  finish  and 
will  be  20  ft.  wide,  and  one  mile  long. 

©Contracts  have  just  been  signed  by  the 
county  commissioners  at  Akron,  O.,  for  the 
construction  of  the  Akron-Hudson  road  to 
Cleveland.  The  work  will  aggre.gate  an  ex- 
penditure of  about  $.3e3,-5.31.  The  road  is 
divided  into  six  sections  and  the  successful 
bidders  are :  Sections  1  and  4,  E.  McShaff- 
rey  &  Son:  Section  3,  Wildes  &  Davidson; 
Section  5,  Paul  &  Henry :  Section  6,  Peters 
&  Palmer.  Section  2,  which  is  covered  by  the 
gorge  bridge,  will  not  be  improved. 

®The  contract  for  building  the  first  stone 
road  in  Champaign  county,  one  mile  extending 
west  toward  Urbana  from  Mechanicsburg,  has 
been  awarded  by  the  county  commissioners  at 
Urbana,  O..  to  H.  B.  Stevens  of  Mechanics- 
burg. for  $7,363.  The  road  is  to  be  leveled, 
necessitating  the  excavation  of  7,000  cu.  yds. 
of  earth.  The  work  will  be  under  the  super- 
vision of  J.  C.  Wonders,  Columbus,  state  high- 
way commissioner. 

The  village  council  of  Pleasant  Ridge,  O., 
has  instructed  Village  Engineer  James  E. 
Stewart  to  prepare  plans  and  estimates  for 
a  macadam  street,  curb  and  gutter  in  Forest 
place,  and  for  a  sidewalk  in  Bell  and  Penn 
Sts. 

The  board  of  trustees  of  Strongville  town- 
ship, Strongville.  O.,  will  sell  bonds  Feb.  14 
in  the  sum  of  $4,000  for  the  improvement  of 
highways  leading  into  the  township. 

The  City  Council  of  Portsmouth,  O.,  has 
ordered   the  solicitor  to   bring  in   a  bond   or- 


dinance for  the  paving  of  10  streets  the  com- 
mg  spriiig. 

.A  petition  has  been  presented  to  the  city 
council  of  Defiance,  O.,  asking  for  the  pav- 
mg  of  lower  Perry  St.,  from  the  point  the 
pavmg  leaves  off  at  Worthington  St.,  and  the 
paving  of  Fifth  St..  from  the  canal  lift  bridge 
to  the  Wabash  railroad.  City  Engineer  Carl 
Smith  has  presented  to  the  city  council  esti- 
mates of  the  cost  of  paving  lower  Perry, 
Fifth  and  East  Second  Sts  the  estimates  are 
as  follows:  Perry  St..  from  Worthington  and 
Fifth:  Total  co^l.  $(i.lT:!:  width  30  ft.;  pave- 
ment to  be  of  brick.  Perry  St.,  between  Fifth 
,ind  First  Sts.:  Total  cost,  .$23,(117;  width,  53 
ft  ;  Fifth  St..  between  Wabash  railroad  and 
canal  lift  bridge:  Total  cost,  $10,623;  width, 
3(i  ft. ;  East  Second  St.,  between  Auglaize 
river  bridge  to  Douglas  St. ;  width  40  ft. : 
F^st  Second  St.,  from  Douglas  St.  to  Balti- 
more &  Ohio  railroad  switch  to  the  Turnbull 
Wagon  Works,  and  Douglas  St.,  from  East 
Second  St.,  to  East  Hopkins  St.,  width  30 
ft.;    total    cost,   $.32.4-56. 

The  .Ashtabula  Railway  Traction  Co.,  of 
.•\shtabida,  O,,  is  laying  plans  to  do  its  share 
of  the  paving  of  West  Prospect  St.  the 
estimated  cost  of  the  companv's  share  is 
J.5  000. 

The  city  council  of  Delaware,  O.,  has  passed 
a  resolution  directing  the  city  engineer  to  pre- 
pare plans  and  specifications  for  the  paving  of 
East  William  St.,  from  Sandusky  St.,  to  the 
Olentangy. 

Advices  from  Cincinnati,  O.,  state  that  the 
county  conunissioners  h;ive  been  requested  by 
the  Federated  Improvement  Association  that 
specifications  for  road  construction  include  a 
.general  term  to  permit  the  use  of  bituminous 
tar  binders. 

The  city  council  of  Hamilton,  O.,  has  been 
petitioned  for  the  paving  of  North  D  St.,  from 
Elvin  Ave.,  south  to  Main  St.,  by  the  property 
owners. 

Oklahoma. 

•J*Bids  will  be  received  luUil  !l  :i.  ni..  l''eb.  I. 
by  Ira  J.  .-Vnderson,  City  Clerk,  S;ipulpa,  Okla.. 
for  the  construction  of  approximately  16.00n 
sq.  yds.  of  sheet  asphalt  pavement  on  5-in. 
concrete  base,  including  grading,  curbing, 
draining,  etc..  for  the  city.  Phms  and  speci- 
fications may  be  obtained  of  K  D.  Kirkpatrick, 
City  Engineer. 

the  county  commissioners  of  Bryan  county. 
Durant,  Okla.,  have  issued  a  call  for  a  good 
roads  convention  to  be  held  in  Durant,  Feb. 
18,  for  the  purpose  of  discussing  the  needs 
of  the  several  sections  of  the  county  in  the 
matter  of  roads  and  bridges  and  the  best 
means  of  supplyin.g  them. 

Oregon. 

The  county  court  at  Tillauiook.  Ore.,  has 
made  a  levy  which  will  amount  to  $124,508  for 
road  and  bridge  purposes.  The  county  has 
purchased  three  entire  road  plants,  each  of 
which  includes  ;i  road  roller,  rock  crusher, 
traction  engine,  hopper  and  screens  for  the 
gravel. 

The  Marshfield  Chamber  of  Commerce  has 
taken  up  the  matter  of  improving  the  wagon 
road  front  Marshfield  lo  Roseberg,  over  which 
the  mail  is  c:irricd.  It  is  proposed  to  (dank 
the  entire  rn;i,|  ;ni  :in  estini;ited  Cfist  of  $1.5(i0 
per  mile. 

A  delegation  of  citizens  of  Marion  county 
and  Salem,  Ore.  h:is  asked  the  count;,  cnnrt 
of  Marion  county  for  a  3- mill  tax  levy  for 
road  improvements.  A  system  of  good  roads 
radiating  from  Salem  as  a  center  was  pro- 
posed. Ex-Mayor  f_;eor,ge  Rodgers  is  a  dele- 
gate. 

.At  a  recent  road  meetin.g  of  the  grangers 
of  the  valle\-  and  the  Commercial  club  mem- 
bers, held  in  the  hitter's  club  rooms,  Plood 
River,  Ore,,  .1  resolution  was  passed  ordering 
the  representative  in  the  lower  house  from 
that  district  to  \ntr  and  work  for  the  pas-;- 
age  of  the  five  cood  ro.nds  bills  with  the  modi- 
fication that  the  power  le_  taken  from  the 
county  courts  in  the  distrilmtion  of  the  moneys 
for  roads,  and  that  the  roads  in  the  conn 
ties  be  constructed  hy  petition,  where  the  abut- 
ting property  would  he  made  to  share  a  pro- 
portion of  the  expense.     Citizens  of  the  coun- 


ly  are  m  favor  of  bonding  the  county  in  the 
sum  of  $1,000,000  for  the  macadamizing  of  the 
entire  stretch  of  roads  in  the  county. 

The  county  court  at  Roseburg,  Ore.,  has 
made  a  general  levy  of  4V2  mills  for  the  pur- 
pose of  providing  for  a  fund  of  $142,400  for 
the  construction  of  good  roads  in  Dou,gIas 
County  this  year.  In  addition,  one-third  of 
the  (iO  road  districts  in  the  county  have  voted 
special  taxes,  which  will  raise  an  ag.gregate 
total  of  not  less  than  $30,000.  Approximately 
$175,000  will  be  spent  on  good  roads. 

Pennsylvania. 

The  borough  of  Springdale,  Pa.,  contem- 
plates holding  an  election  soon  to  vote  on  (he 
proposition  of  increasing  the  borough  in- 
debtedness, $10,000,  for  the  cost  of  expense 
of  grading  public  streets  and  alleys  and  $l2,0(lii 
for  providing  funds  to  cover  the  expense  of 
constructing  new  sewers.  Robert  M.  Sample 
i>  president  of  the  borough. 

Tennessee. 

The  coiuUy  court  of  .Sullivan  County. 
Blonntville,  tenn.,  at  its  last  session  recom- 
mended the  issuance  of,  bonds  to  the  amount 
of  $100,1100  for  the  completion  of  the  road- 
now  tuider  construction.  John  W.  .Swadley 
is  secretary  of  the  road  commission. 

Texas. 

®The  City  Council  of  Wichita  Falls,  Tex., 
has  awarded  a  contract  of  36,000  sq.  yds.  of 
wood  block  street  paving  to  the  Creosoting 
Wood  Block  Paving  Co.,  of  Gulfport,  Miss., 
for  $2.55  per  sq.  yd.,  including  a  5-in.  con- 
crete base  and  sand  filler.  Concrete  gutters 
will  be  built  and  work  on  the  paving  will  start 
as  soon  as  the  storm  sewers  now  under  con- 
struction in  the  business  district  can  be  com- 
)ileted.  Bids  were  o[)ened  Jan,  17,  T,  K 
Noble  is  mayor. 

'-•'The  City  Council  of  Bryan,  Tex.,  has  en- 
tered into  a  contract  with  W.  P.  Wallace  for 
the  construction  of  concrete  walks  to  cost 
over  $1,000.  They  will  be  placed  alongside 
the  city  property  and  street  crossings. 

The  attorney  general's  department,  Austin, 
Tex.,  has  approved  an  issue  of  $20,000  in 
blinds  by  the  cit>  of  Mexico,  Tex.,  for  street 
improvement   and  sidewalk  construction. 

The  citizens  of  Luling,  Tex.,  are  taking 
the  preparatory  steps  to  get  the  commission- 
ers' court  to  order  an  election  to  be  li.ld  lo 
have  lionds  issued  in  that  precinct  for  the 
construction  of  roads. 

Including  the  $100,000  bond  issue  for  m:i- 
c;idam  roads  in  the  Bartlett-Granaer  iu^tire 
precinct,  Williamson  county,  Georgetown. 
Tex.,  the  county  will  practically  spend  $500,000 
in  public  improvements  in  the  next  12  months. 
This  includes  $125,000  for  a  court  house,  $200,- 
000  in  the  Tavlor  commissioners'  precinct  for 
ro;uls.  $|00.0(iii  in  tlie  P.artlett-Granger  pre- 
cinct, and  about  $75,000  in  the  Georgetown  and 
Florence   precincts    for   roads. 

The   board    of   unmicipal   commissioners   of 

,    propose    to    repave    Main    St.. 

In    Centr:d     .\ve,,    with    wooden 


Dallas,    Tex, 
troin     Frvay 
blocks. 


Utah. 


.\  liill  1(1  appropriate  $10,000  to  improve 
the  state  road  between  Colton  and  the  east  line 
of  W;is;itcli  county,  and  to  rebuild  other  roads 
in  the  fornur  I'intah  Indian  reservation  was 
introduced  in  the  lower  house  of  the  state 
legisliture  by  Representative  Rock  M.  Pope 
cif  Theodore.  The  bill  proposes  that  63  per 
cent  of  the  appmnriation  shall  be  spent  be- 
tween the  towns  (if  Theodore  and  Colton 

Washington. 

'■•'The  c(  munissioners  of  Tacoma,  Wash,, 
h;i\c  ;i\v;irile(l  contracts  for  grading  and  pav- 
ing :is  fiillows:  \  A.  Jones,  gradin.g  .South 
lOtb  ruul  51st  -Sts..  between  Sheridan  Ave. 
.-.nd  the  east  line  of  Acme  addition  for  $7,317; 
,\nderson  (S-  I.ijebeck,  paving  the  alley  be- 
tween K  and  1,  Sts,,  from  l!th  to  13th  Sts.,  for 
$1,185. 

®Wils(in-l  lardy  Conslruelion  to,,  of  .\orlh 
^'akinla.  Wash,.  b:is  been  awarded  the  con- 
tract  by   the   st;ite  highway  board   at   Olympia. 


4*  indicates  work  now  open  for  bids         ®  indicates  a  contract  let  recently. 
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Wash.,  for  clearing,  Rriibbing,  grading,  drain- 
ing and  macadamizing  State  Aid  Road  No. 
99,  known  as  the  McDonald  Road,  in  Walla 
Walla  Countv.     Bids  were  opened  Jan.   IS. 

The  board  of  public  works  of  Spokane, 
Wash.,  has  entered  into  an  agreement  with  the 
Barber  Asphalt  Paving  Co.,  relieving  both  the 
city  and  the  paving  company  from  the  main- 
tenance agreements.  A  similar  agreement  is 
being  made  for  the  Western  Asphalt  Co.  This 
is  being  done  so  that  the  streets  may  be 
eared   for  with  the  city  asphalt  pavin.s'  plant. 

The  following  bids  were  received  Jan.  16 
by  the  board  of  public  works  of  Spokane, 
Wash.,  for  the  pavmg  of  Wall  St.,  from  Gar- 
land Ave.,  to  the  north  city  limits :     Boynton, 


Church  &  McCoy,  $59,500;  Mitchell  Bros., 
$57,000,  and  the  Spokane  Asphalt  Macadam 
Co.,  $ti0,'J00.  The  lowest  bid  is  $5,000  above 
the  estimate  of  City  Engineer  Morton  Macart- 
ney.   The  work  will  probably  be  re-advertised. 

West  Virginia. 

•I'Bids  will  be  received  until  2  p.  m.  (eastern 

lime),  Feb.  20,  by  Board  of  City  Commission- 
ers, Huntin.citon,  W.  Va.,  for  paving  alley  be- 
tween Third  and  Fourth  Ave.  from  Twentieth 
to  Twenty-first  Sts.,  and  the  alley  between 
Third  and  Fourth  .'\.ve.,  from  Sixth  to  Eighth 
Sts.  John  Coon  is  commissioner  of  streets, 
and  A.  B.  Maupin  is  city  engineer. 


Wisconsin. 

The  citizens  of  the  town  of  Plover,  Wis., 
held  an  election  Jan.  31  to  vote  on  the  propo- 
sition of  raising  boiul.s  in  the  sum  of  $3,000  to 
construct  a  macadruiiized  road  nine  ft.  wide, 
from  the  city  of  Stevens  Point  to  the  village 
of  Plover. 

Canada. 

•J"Bids  will  be  received  until  11  a.  m.,  Mar. 
1  by  M.  Peterson,  Secy.  Board  of  Control, 
Winnipeg,  Man.,  for  supplying  from  1,000  to 
1.500  tons  of  asphalt  for  street  paving  for  the 
city  of  Winnipeg,  Man.  Plans  and  specifica- 
tions may  be  obtained  of  city  .engineer,  223 
James  Ave. 


B R I D G E S — STE E L       AND       CONCRETE 


Alabama. 

.\t  Decatur.  .Ala.,  the  construction  of  a 
wagon  bridge  across  the  Tennessee  river  is 
being  advocated.  It  is  suggested  that  the 
funds  be  taken  from  the  proceeds  of  the  dis- 
pensary located  in  the  Decaturs. 

Arkansas. 

.'\dvices  from  Helena,  .Ark.,  state  that  nego- 
tiations are  pending  for  the  erection  of  an- 
other steel  and  concrete  bridge  in  Phillips 
county  similar  to  the  one  now  under  construc- 
tion  over  Big  Creek  near  Trenton. 

California. 

-At  a  meeting  of  the  Board  of  County  Super- 
visors, San  Jose.  Cal.,  J.  G.  McMillan,  county 
surveyor,  was  instructed  to  prepare  plans  and 
specifications  for  the  construction  of  a  con- 
crete structure  over  the  San  Francisquito  creek 
on  the  Newell  road.     An  effort  will  be  made 


of  Calvert  St.  (1)  standing  for  strength- 
ening and  stiffening  complete  of  towers  and 
trusses;  (2)  same  as  (1),  except  for  replac- 
ing towers  and  trusses  by  plate  .girders;  (3) 
for  replacement  of  the  adjustable  sway  rods 
in  trusses  by  stiff  members :  Pcnn  Bridge  Co., 
Beaver  Falls,  Pa.,  (1)  $19,789,  (2)  $16,280, 
(3)  $.3,409,  6  months:  Snare  &  Triest  Co., 
New  York  City,  (1)  $20,980,  (2)  $10,200,  (3) 
$4,780,  4  luonths,  15  days :  Baltimore  Bridge 
Co.,  Baltimore,  Md.,  (1)  $23,250,  (2)  $19,280, 
(3)  $.3,970,  7  months;  Pearson  &  Goodreich, 
New  York  City  (1)  $28,890,  (2)  $21,940,  (3) 
$6,950,  4  months;  Oscar  Daniels  Co.,  New 
York,  N.  Y.,  (1)  $22,514,  (2)  $18,000,  (3)  $4,- 
900,  5  months ;  McClintic-Marshall  Const.  Co., 
Pittsburg,  Pa..  (1)  $23,400,  (2)  $17,875,  (3) 
$6,450,  3  months. 

Georgia. 

^Bids  will  be  received  until  2  p.  m.,  Feb.  1, 


much  detailed  work  has  been  done  toward 
securing  the  necessary  funds  for  the  construc- 
tion of  a  bridge  over  the  Snake  river,  con- 
necting the  north  and  south  sections  of  the 
city.  The  cost  of  the  work  will  be  about  $20,- 
000,  it  is  estimated. 

Illinois. 

•AiThe  following  bids  were  received  by  the 
Commissioner  of  Public  Works,  Peoria,  III, 
on  Jan.  24,  for  the  construction  of  the  new 
bridge  over  the  Illinois  River  at  Bridge 
St.  on  the  site  of  the  structure  which 
collapsed,  and  for  removing  the  debris 
of  the  old  bridge,  (1)  standing  for 
Milwaukee  Bridge  Co.,  Milwaukee,  Wis., 
which  was  awarded  the  contract;  (2)  Penn- 
sylvania Steel  Co.;  (3)  Cullen  Friestadt  Co.; 
.  (4)  Toledo  Bridge  &  Crane  Co. ;  CS)  Midland 
Bridge  Co.;  (6)  Kansas  Citv  Bridge  Co,;  (7) 
lolict  Bridge  &  Iron  Co.,  Joliet,  111. : 


(1) 

Removal  of  debris,  etc..  complete $  20,000.00 

Removal  old  pier.-?  and  bridges,  complete 7,400.00 

Concrete  in  bases.  1.S30  cu.  yds 17.00 

Concrete  in  shafts  and  copings,  1,1S0  cu.  yds.  7.50 

Timber  piling.  2S5  lin.  ft .40 

Concrete  removed  above  water,  475  cu.  yds....  2.50 

New  concrete  in  old  piers,   240  cu.  yds S.OO 

Earth  to  be  removed,  3S0  cu.  yds .80 

Navigation  fenders,  complete SS5.00 

New  earth  fill,  100  cu.  yds .SO 

Reinforcing   steel.    19,000   lbs .03 

Cast  steel.  45.000  lbs .0596 

All  other  metal,  1,050.000  lbs .0393 

Pavement  on  spans,  2.010  sq.  yds 2.10 

Pavement  on  approaches,  770  sq.  yds 1.60 

Creosoted  timber,   101  M.   B.  Jt 56.00 

Concrete  in  sidewalks,   190  cu.   yds 15.00 

Electric   lighting   system,    complete 1,200.00 

Total  at  schedule  prices $106,896.50 

Lump  sum  bid   $166,896.50 


(2) 

(3) 

(4) 

(5) 

(C) 

(7) 

J  21,000.00 

$  49,948.00 

$  10,000.00 

$  20,000.00 

$  43,000.00 

$  38.280.00 

11,700.00 

8,000.00 

4,300.00 

20,000.00 

10,500.00 

10.780.00  • 

23.00 

15.25 

20.00 

25.00 

S.OO 

28.00 

9.20 

8.10 

10.00 

10.00 

S.OO 

S.OO 

i.oo 

1.15 

.70 

.80 

.75 

.60 

9.20 

10.90 

9.00 

6.00 

9.00 

S.OO 

8.00 

11.25 

11.00 

10.00 

15.00  • 

9.00 

1.15 

.90 

1.50 

2.00 

1.25 

1.50 

1,120.00 

1,171.00 

1,000.00 

1,250.00 

700.00 

900.00 

1.15 

1.15 

1.00 

.50 

■1.25 

1.00 

.05 

.056 

.03 

.03 

.04 

.031 

.055 

.062 

.051 

.08 

.0725 

.09 

.045 

.0384 

.0388 

.045 

.04 

.0486 

4.25 

2.75 

2.00 

2.50 

2.25 

2.60 

3.00 

1.75 

1.50 

3.00 

2.40 

2.25 

55.00 

80.50 

56.00 

80.00 

65.00 

120.00 

15.00 

20.70 

15  0(1 

17.00 

20.00 

20.00 

1,500.00 

3,795.00 

750.00 

1,500.00 

2,000.00 
$187,726.75 

1,900.00 

$205,825.50 

$206,715.67 

$164,440.50 

$217,153.00 

$241,433.50 

$205,825.00 

$206,715.67 

$212,276.00 

$217,153.00 

$333,900.00 

$248,000.00 

to  secure  the  co-operation  of  San  Mateo  coun- 
ty, as  the  bridge  will  be  on  the  dividing  line. 

Bridge  committee  of  the  Board  of  Trade, 
Pasadena,  Cal,  is  to  start  an  active  campaign 
toward  the  construction  of  a  bridge  across 
the  .Arroyo  Seco  at  the  foot  of  West  Colorado 
St.  The  first  step  to  be  taken  will  be  the 
calling  of  an  election  in  that  city  to  see  if  the 
taxpayers  are  willing  to  bond  the  city  for  its 
share  of  the  cost.  William  F.  Knight  is  chair- 
man of  the  committee. 

.Actual  work  has  been  started  by  the  Pa- 
cific Construction  Co.  on  the  new  bridge 
over  the  Eel  river,  at  Eureka,  Cal,  which,  it 
is  stated,  will  be  the  largest  reinforced  con- 
crete structure  west  of  the  Rocky  Moun- 
tains.    The  cost  of  the  work  is  $245,967. 

District  of  Columbia. 

A  bill  has  been  introduced  into  the  sen- 
ate, Washington,  D.  C,  providing  for  the 
extension  of  one  and  three  years  respectively 
of  the  time  for  commencing  and  completing 
the  construction  of  a  bridge  over  the  Monon- 
gahela  river,  from  Brownsville  to  West 
Brownsville,   Pa. 

Bids  were  received  as  follows,  Jan.  23,  by 
District  of  Columbia  commissioners,  Wash- 
ington, D.  C,  for  strengthening  and  stiffening 
the  iron  bridge  over  Rock  Creek  in  the  line 


by  Board  of  County  Commissioners,  Law- 
renceville,  Ga.,  for  furnishing  the  material 
and  building  a  bridge  at  or  near  Rogers 
ferry  over  the  Chattahooche  river  on  the 
line  of  Milton  and  Gwinnett  counties,  Georgia. 
Said  bridge  is  to  have  a  roadway  of  16  ft. 
between  trusses  and  is  to  consist  of  one  steel 
span  228  ft.  long  with  steel  cylinder  piers, 
about  40  and  44  ft.  in  height,  filled  with  con- 
crete, together  with  trestle  approaches  115 
ft.  and  152  ft.  long  with  concrete  abutments. 
The  total  length  of  the  bridge  is  494  ft.  The 
bridge  is  to  be  built  according  to  plans 
and  specifications  for  the  same,  which  are  on 
file  for  the  inspection  of  bidders  at  the  court 
house  at  Lawrenceville  and  Alpharetta,  Geor- 
gia. Each  bidder  must  file  a  certified  check 
in  the  sum  of  $1,000.  payable  to  the  county 
conmiissioners  of  Gwinnett  county  and  the  or- 
dinary   of    Milton    county    as    a    guarantee. 

Idaho. 

.A  bill  has  been  introduced  into  the  State 
Legislature  of  Idaho,  by  B.  P.  Shawhan, 
asking  for  an  appropriation  for  the  construc- 
tion of  a  state  bridge  over  the  Snake  river 
within  less  than  a  mile  of  Payette,  Idaho.  The 
cost  of  such  a  structure  is  roughly  estimated 
at  $25,000. 

Advices     from    Burley,    Idaho,    state    that 


Counties  of  Will  and  Kankakee,  111.,  are  to 
construct  a  joint  bridge  over  the  Horse  Creek 
between  Custer  and  Essex  townships.  It  is 
estimated  the  cost  of  the  proposed  structure 
will  be  about  $5,000.  Joliet,  III,  is  the  county 
seat   of   Will  county. 

Property  owners  are  making  an  effort  to 
induce  the  city  council  of  Joliet,  111,  to  take 
some  action  toward  the  construction  of  a  new 
bridge  to  replace  the  missing  structure  over 
the    Spring   Creek   on    Ohio    St. 

.A  permit  has  been  asked  by  the  Chicago  & 
Northwestern  R.  R.  of  the  Government,  and 
.aradin.g  has  been  started  for  the  construction 
of  a  bridge  across  the  Illinois  river,  to  con- 
nect the  Peoria,  111.  branch  from  Nelson, 
III.  to  Girard.  The  plan  will  involve  the  ex- 
penditure of  about  $2,500,000.  it  is  said. 

The  Decatur  Bridge  Co..  Decatur,  111.,  has. 
according  to  reports  from  that  citv.  increased 
the  capital  stock  from  $100,000  to  $200,000. 
On  the  Board  of  Directors,  H.  M.  Minton. 
Carlinville.  succeeds  J.  H.  Bunham,  Blooming- 
ton.  111.  Officers  were  re-elected  as  follows: 
President  T.  L.  Blackburn.  Lincoln ;  vice  presi- 
dent, G.  A.  Caldwell;  secretary,  E.  B.  Tyler; 
treasurer,  W.  H.  Wood 

Indiana. 

^Bids  will  lie  received  until   10  a.  m..  Feb 


4«  indicates  work  now  open  for  bids.        ®  indicates  a  contract  let  recently. 
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a,  by  Board  ul  County  Coniniissioncrs.  Coluin- 
lius'  Ind.,  for  the  construction  of  a  bridge  in 
r<ock  creek  township.  P.  J.  Slater  is  auditor 
..f   Bartholomew  county,   Ind. 

4iBids  will  be  received  until  2  p.  m.,  Feb. 
7,  by  Board  nf  County  Commissioners,  Mar- 
tinsville, Ind.,  for  the  repair  of  three  bridges. 
I.  S.   Whitaker  is  auditor  of  Morgan  county. 

4«Bids  will  be  recciveil  until  10  a.  m.,  Feb  8. 
by  Board  of  County  Commissioners,  Indian- 
ajiolis,  Ind.,  for  the  coiistruction  of  a  bridge 
liver  Lick  Creek,  .\lbert  Sahm  is  auditor  of 
Marion  County. 

Ordinances  liavi  beei'i  introduced  into  the 
City  Council  of  Indianapolis,  Ind.,  providin.n 
for  appropriations  to  cover  the  cost  of  con- 
structing bridges  now  under  consideration. 
The  structures  are  located  as  follows :  Foot 
bridge  across  Fall  creek  .at  Delaware  St.,  $'J,- 
000;  Across  Pleasant  run,  .Minnesota,  $10,l)0ii; 
across  Pleasant  run.  State  .Ave..  $10,<")ii: 
Highland  ave.,  Pogues  run,  $"),000 ;  Ohio  St., 
Pogues  run,  $.5,00il;  Michigan  St.,  Pogues  run, 
$5,000:  Holton  place,  the  canal,  $8,00(1; 
Twenty-fifth  St.,  the  canal,  Sl.'iOO,  and  Roaohc 
.\ve.,  the  canal,  $"),.500. 

Advices  from  Monoquci.  Ind.,  state  that 
plans  are  being  formulated  by  the  Winona 
Interurban  R.  R.  Co.  for  the  construction  of  a 
new  iron  bridge  over  the  river  at  that  place, 
and  that  a  bad  curve  at  that  point  will  alsn 
be  eliminated.  R.  M.  Murra\.  Warsaw,  Ind.. 
is  chief   engineer. 

Kansas. 

At  Salina,  Kan.,  appropriation  is  being  agi- 
tated for  the  construction  of  a  cement  bridge 
across  the  river  at  Iron  .'Avr,  Citizens  favor 
a   structure   the    fidl    width   mi'   the   street. 

Kentucky. 

(flhe  coiitr;icl  for  the  construction  of  con- 
cr'.-te  abuttnents  in  connection  with  the  new 
bridge  and  road  revision  work  at  Louisville, 
Ky.,  by  the  Kentucky  &  Indiana  Terminal 
Co.,  has  been  awarded  to  Foster-Creighton- 
Gould  Co.,  Nasliville,  Tenn.,  of  which  H.  M 
Gould  is  vice  president  and  general  manager. 
The  contract  comprises  about  6,0o0  cu.  yds. 
of   concrete. 

Louisiana. 

•J«Bids  will  be  received  initil  -  n  in..  Fell, 
7.  by  Police  Jury  of  Terrebonne  Ciuintx,  La., 
at  Houma,  La.,  for  the  constructinii  of  a  l-Sj!- 
ft.  bridge  over  Bayou  Terrebonne. 

^Bids  will  be  received  until  noon,  Feb.  4, 
by  committee  of  the  poHce  jury,  Ale.xandria. 
La.,  for  the  construction  of  a  pile  bridge 
across  Hosebend  Creek,  known  as  the  Rem- 
hert  bridge.  George  A.  Wise  is  one  of  the 
committee. 

©Latest  information  received  from  Natchi- 
toches, La.,  states  that  the  police  jury  has 
awarded  Boydston  &  O'Quin  the  contract  at 
$1,100  for  the  construction  of  two  bridges 
across    Flat    river,    near    Powhattan. 

The  Penn  Bridge  Co.,  which  has  the  con- 
tract for  the  construction  of  the  Hagan  Ave. 
bridge  in  New  Orleans,  La,,  has  started  erect- 
ing the  steel  work  of  the  structure,  and  it  is 
estimated  the  improvement  will  be  completed 
within  a  slmrt  time  The  cost  of  the  work  is 
$14,000. 

Massachusetts. 
Board  of  County  Commissioners  have 
otifered  but  $100,000  "toward  the  construction 
of  the  proposed  new  bridge  over  the  Merri- 
mack river  east  of  the  Duck  bridge  in  Law- 
rence, Mass.,  leaving  a  balance  of  $:300,000  for 
the   tfuvii   to  bear. 

Michigan. 

.\  meeting  was  held  Jan.  2ii,  by  Cnl.  C.  Mac 
1).  Townsend,  U.  S.  Engineer.  Detroit,  Mich., 
at  Saginaw  to  take  action  on  the  application 
of  the"  Michigan.  Central  R.  R.  for  permission 
to  construct  a  new, bridge  over  the  river  at 
that  place.  It  is  announced  that  steps  were 
taken  to  induce  the  company  to  combine  with 
the  Grand  Trunk  and  build  a  double  track 
structure,  doing  away  with  one  of  the  present 
bridges.  As  proposed  by  the  M.  C.  R.  R.  Co., 
with  the  exception  of  the  draw,  which  will  be 
mcreased  from  (ifl.l  ft.  to  7:i  ft.,  the  new  bridge 
will  be  a  reproduction  of  the  old  structure. 


_1  (7.  W'estover,  cliairm;ui  of  the  Board  of 
County  Commissioners,  Muskegon,  Mich,  has 
;i|)piiinted  a  cnmmittee  on  roads  and  bridges  to 
draft  a  resolution  to  sulimit  to  the  voters  of 
Muskegon  county,  Mich.,  at  the  spring  elec- 
tion, a  proposilioii  to  issue  bonds  in  the 
sum  of  $3(i,ll0li.  $;i-2,00(i  nf  which  will  be  ex- 
pende<l  for  widening  the  North  Muskegon 
Road  and  $4,n(Mi  for  a  bridge  over  Xorris 
creek  in   Fruitijuri   tnunship. 

Minnesota. 

.\dvices     from     Duluth,     Minn.,     state     that 
Thompson   &   Stewart,  cnntractors   for   placing 
the  cement  piers  and  ,-ihutmeiits  for  the  Can- 
;idian  Northern  Ry.  Company's  new  bridge  at 
Smithville.    have    completed    their    work    and 
have  moved  their  outfit  to  .Munger,  Minn.,  to 
take    up    similar    work.     Tw'o    large    cement 
piers    and   eight   small   ones   will    support   the 
spans.     It   is   not   thought    that   the   American 
Bridge   Company,  which  has  the  contract   for 
the  steel  liridge  construction,  will  be  able  to  lin- 
ish  the  job  until  spring,  on  account  of  the  in- 
abilitv  to  get  the  st'.el  to  the  site  nf  operations. 
It    is   probable   that   tracks   will   be   laid    from 
West    Duluth    to    Smithville   this    winter    and 
that   the   steel    needed   at    Stuart's    creek    will 
then    be    forwarded    to    its    destination.      The 
American    Bridge    Company,    which    now    has 
several  crews  at  work  at  the  head  of  the  lakes, 
will  then  rush  the  bridge  to  an  early  comple- 
tion.    Several  small  bridges  and  culverts  have 
been   constructed    along   the   right-of-way   be- 
tween the  tunnel  cut  at  Short  Line  park  and 
the    terminals   at    West    Duluth.      The   bridge 
over  Stuart's  creek,  however,  will  be  the  only 
one  this  side  of  the  tunnel  to  be  constructed 
of  steel,  the  others  being  of  cement  or  timber. 
Improvement  committee  of  the  Park  Board, 
Minneapolis,    Minn.,    has    decided    to    recom- 
mend   to    tlie    board    that    the   bridges   No.    3 
and    No,   4   in   the   Lake  of  the   Isles   District 
be   built   of   granite   anil    Bedford    stone.     The 
use   of    cement   had    been    suggested,   but    the 
committee    members    liclieved    stone    would    be 
more   artistic.     The  part  of  the  bridge  below 
and  touching  water  will  be  of  granite,  and  the 
superstructure    of    Bedford    stone.     Bids    for 
the   building   of   these   bridges  will   be   adver- 
tised  for   soon. 

The  condemnation  of  a  strip  of  land  by  the 
Hoard  of  Public  Works,  St.  Paul,  Minn.,  along 
Earlv  St.  removed  the  last  obstacle  confront- 
ing the  proposition  to  build  a  bridge  over  the 
Northern  Pacific  and  Omaha  Railroad  tracks 
at  Earl  St.  to  eliminate  that  grade  crossing. 
.\  resolution  has  been  adopted  by  the  City 
Council  for  the  appropriation  of  $.')7,000  for 
I  he    improvement. 

Missouri. 

.\dvices  fnim  St,  Louis.  Mo,,  state  that  the 
St.  Louis  and  St.  Charles  Bridge  Co.  has 
elected  the  following  directors  for  the  ensuing 
year;  W.  C.  Fordvce.  William  Brown,  W.  K. 
Kavanau.gh,  G.  C'  Strauss,  of  Chicago,  and 
C    H.   Wilcox  of  Chicago. 

Board  of  Countv  Commissioners,  Troy,  Mo., 
IS  takiny  up  the  matter  of  constructiu"  a 
new  bridge  over  the  King's  Lake  east  of  Els- 
berry,  Mo.,  in  Lincoln  county,  to  replace  the 
structure  wdiich  was  recenth-  wrecked  by  a 
traction  engine. 

Ill  accordance  with  the  recommendation  of 
Judge  E.  L.  Martin,  the  county  court  directed 
R     T.    Procter,   county    highway    engineer. 


to 


Nebraska. 

©Countv  Board  of  Supervisors,  Tekaniah, 
Nebr.,  has  awarded  the  contract  for  the  Burt 
county  bridge  work  for  the  present  year  to 
the  Standard  Bridge  Co.,  and  for  the  culvert 
work,  to  the  Dodge  Corrugating  Co. 

New  Jersey. 

.\t  a  recent  meeting  of  the  bridge  com- 
mittee of  the  County  Board  of  Freeholders, 
Trenton,  N.  J.,  it  was  decided  to  erect  two 
new  lirid.gcs,  one  on  the  South  Stockton  .St ,  and 
another  on  the  River  road  at  Titusville,  and 
the  county  engineer  was  instructed  to  prepare 
plans.  The  structure  over  the  creek  on  South 
Stockton,  according  to  the  proposed  plans, 
will  be  built  of  concrete  and  steel  and  will  re- 
place the  present  wood  and  iron  structure. 

New  York. 

Ill  connection  with  the  construction  of  the 
\'ew  York.  New  Ha\en  &  harlford  K> .  Inn- 
across  Hell  Gate,  to  connect  with  the  Pennsyl- 
vania system  on  Long  Island,  and  in  Manhat- 
tan, plans  have  been  drawn  up  for  the  con- 
struction of  a  large  4-track  bridge  which,  in- 
cluding the  approaches,  will  be  about  3  miles 
in  length.  W.  H.  Moore,  New  Haven,  Conn,, 
is    engineer   of    bridges   of    the    system. 

The  only  bid  submitted  to  the  town  clerk 
of  Southaiupton,  L.  I.,  Jan.  17,  for  the  con- 
struction of  the  proposed  Quo.gue  bridge,  was 
that  of  the  Cantun  Bridge  Co,  wlm  utfeml 
to  do  the  work  for  $8,87L 

Ordinances  are  being  prepared  for  introduc- 
tion in  the  Common  Council  of  .Albany,  N.  Y., 
for  the  construction  of  a  bridge  to  the  pier,  ■ 
and  the  widening  of  State  St,  from  Broadway 
east. 

A  report  submitted  Jan.  hi.  by  the  Stati 
Barge  Canal  Terminal  Commission,  Albany. 
N.  Y.,  recommends  that  four  of_  the  proposed 
new  canal  bridges  between  Syracuse  har- 
bor and  the  waters  of  Lake  Ontario  at  Os- 
wego be  constructed  of  a  convertible  type  at 
an  increased  cost  of  $4,000  each,  so  that  when 
the  barge  canal  and  harbor  at  Syracuse  are 
completed  the  bridges  may  be  transformed 
into  movable  bridges  without  loss  of  the 
money  spent  in  their  original  construction. 
No  reconstruction  is  recommended  at  this  time 
of  the  seven  fixed  bridges  now  completed  or 
under  construction.  To  reconstruct  all  the 
bridges  at  Syracuse  harbor  to  structures  of  the 
swing  or  bascule  type  would  cost  $1,000,000. 
and  the  State  would'  not  be  warranted  in  ,goin,L; 
to  the  required  expense  at  this  time 

City  officials  of  Fulton,  N.  Y.,  are  in  favor 
of  constructing  a  concrete  bridge  at  Broad- 
way instead  of  building  a  steel  structure  at 
that   nlace. 

Work  will  be  started  on  the  proposed  11th 
St.  viaduct,  according  to  advices  from  Niagara 
Falls.  N.  Y.,  as  soon  as  the  $4.5,000  bond 
issue   is   sold 

North   Dakota. 

4"Bids  will  be  received  until  10  a.  m.,  Feb.  7. 
by  Board  of  County  Commissioners,  Dickin- 
son, N.  D.,  for  steel  frames  for  bridges  needed 
in  Stark  county  during  the  season  of  1911. 
ranging  from  12  to  32  ft.  long  with  18  ft. 
roailway,     J.   L,   Hughes  is  county  auditor. 

Commissioners  of  Pembina  county,  Pem- 
bina, N.  Dak,,  have  under  consideration  the 
construction  of  a  bridge  over  the  river  at 
Dravton,   N.  Dak.     At  point  indicated  on  the 
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prepare  preliininarv  plan,  and  estimate  of  cost 
uf  the  construction  of  a  viaduct  over  the 
Chicago  &  .Mton  crossing.  2  miles  west  of  In- 
dependence. .Mo.,  on  the  Fifteenth  St.  rock 
road,  Jackson  countj . 

••  indicates  a  contract  let  recently 


.,cci  iinpanving  prnfilc  by  "A"  a  23-ft.  abutment 
will  le  constructed;  at  "B"  a  35-ft.  pier;  at 
"C"  a  48-ft  pier;  at  "D"  a  43-ft.  pier;  at 
"K"  a  2(!-ft.  pier.  The  piers  are  to  be  of  suffi- 
cient strength  to  withstand  the  ice  during  the 


•J«  indicates  work  now  open  for  bids. 
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spring  floods  and  it  has  been  suggested  that 
they  have  steel  nosing  on  south  side.  As  the 
government  requires  a  channel  for  navigation, 
it  is  believed  that  a  lift  span  will  he  placed 
between  piers  "C"  and  "D."  The  cost  of  the 
improvement,  as  proposed,  is  estimated  at  $50,- 
000.  ^\^  \y.  Felson,  Pembina,  N.  Dak.,  is 
county  auditor. 

City  of  Williston,  N.  Dak.,  is  to  make  an 
effort  to  secure  the  co-operation  of  the  Great 
Northern  Ry..  the  War  Department  and 
Williams  and  McKenzie  counties  in  the  propo- 
sition to  construct  a  pontoon  bridge  across  the 
Missouri  river  at  that  place. 

Ohio. 

•J*Bids  will  be  received  until  noon,  Feb.  24, 
by  Board  of  County  Commissioners,  Cincin- 
nati, O.,  lor  the  construction  of  culvert  and 
lill  on  Alt.  .\lverno  roau  near  Delhi  Pike  in 
Delhi  township,  Hamilton  county,  O.  A  bond 
in  the  sum  of  $500  must  be  filed  with  each  bid. 
Fred    Dreihs    is    clerk    of    the    board. 

Instead  of  throwing  up  a  temporarj-  struc- 
ture as  at  tirst  proposed.  Board  of  County 
Commissioners  has  decided  to  build  a  perma- 
nent bridge  on  the  Wilson  Pike,  north  of 
Worthington,  to  replace  the  structure  which 
was  recently  washed  out  by  flood.  The  cost 
of  the  work  is  estimated  at  $25,000.  County 
surveyor  at  Columbus,  O.,  has  been  instructed 
to  prepare  plans   for  the  work. 

City  Council  of  Dayton,  O.,  has  passed  an 
ordinance  providing  for  the  issuance  of  bonds 
for  the  osnstruction  of  the  proposed  bridge 
over  Wolf  creek  between  Dayton  View  and 
West  Side  and  William  Orth  has  agreed  to 
dedicate  the  necessary  land  and  approaches  for 
the  structure.  The  project  was  mentioned  in 
the  last  issue  of  Engineerisg-Contr.\cting. 

Plans  have  been  prepared  by  the  city  engi- 
neer of  Dayton,  O.,  for  the  construction  of  a 
$40,000  iron  bridge  with  flat  roadbed  over 
the  Mad  River  at  Keowee  St..  and  an  ordi- 
nance is  being  prepared  providing  a  bond  issue 
for  the  work  which  will  be  submitted  during  a 
February  session. 

.•\n  ordinance  has  been  passed  by  the  City 
Council  of  Cincinnati,  O.,  granting  the  Cin- 
cinnati Traction  Co.  the  right  to  build  a  new 
bridge  over  Eastern  Ave.,  near  St.  Andrews  St. 

It  has  been  recommended  by  Lieut.  Col. 
John  ]\Iillis,  Cleveland.  O.,  that  a  draw  span 
be  constructed  in  the  bridge  over  the  Ottawa 
River  for  the  use  of  the  Toledo,  Ottawa  Beach 
&  Northern  R.  R.  at  Toledo. 

On  account  of  the  officials  of  the  Baltimore 
&  Ohio  announcing  that  the  city  of  Akron,  O., 
must  not  construct  abutments  for  the  proposed 
overhead  bridge  on  Kelley  Ave.  over  the 
C.  T.  &  V.  tracks  in  East  Akron  on  the  rail- 
road onmpanv's  ri<»ht  of  wnv.  it  wil]  lie  im- 
possible to  construct  a  reinforced  concrete 
structure  as  at  first  proposed.  The  change  in 
the  plan  will  probablv  raise  the  cost  of  the 
work  from  $5,000  to  $15,000. 

Board  of  County  Commissioners  at  the  last 
meeting  held  at  Columbus.  O.,  decided  the 
King  .Ave.  bridge.  Williams  bridge  and  Mound 
St.  bridge  unsafe  and  have  ordered  them  re- 
placed by  modern  structures.  The  King  Ave. 
bridge  is  the  oldest  iron  bridge  in  the  county. 
The  Mound  St.  bridge,  over  the  Scioto,  is 
close  to  the  morgue.  The  Williams  bridge  is 
a  mile  north  of  Afnrhlc  Cliff,  annmg  tlie 
quarries.  By  relocating  the  bridge  the  main 
road,  which  is  crooked  and  hard  to  travel, 
■can  he  strai.ghtened. 

Pennsylvania. 

The  Water  Supply  Commissioner  has  ap- 
proved the  application  of  the  Delaware.  Lacka- 
wanna &  Western  R.  R.  Co.,  for  the  con- 
struction   of   a   steel   bridge   over   Broadhead 


creek,  and  of  a  concrete  arch  over  the  West 
Branch  of  Broadhead  creek,  in  townships  of 
Stroud  and  Pocono,  Monroe  county,  respect- 
ively. 

Scofield  Engineering  Co.,  representing  the 
commissioners  of  Luzerne  county.  Pa.,  have 
applied  for  the  construction  of  a  highway 
bridge  across  the  North  Branch  of  the  Sus- 
quehanna river  near  Plymouth,  Luzerne 
county,  Pa. 

Borough  of  Plymouth,  Pa.,  is  seeking  finan- 
cial aid  lor  the  construction  of  a  viaduct  over 
the  Lackawanna  R.  R.  tracks  at  the  approach 
of  the  proposed  new  $300,000  bridge  over  the 
Susquehanna  river  at  that  place. 

Amon.g  the  improvements  contemplated  by 
the  Lake  Shore  &  Michigan  Southern  Rail- 
road, for  Franklin,  Pa.,  this  spring,  is  the 
construction  of  a  new  bridge  across  the  moutli 
of  French  creek.  The  plans  call  for  the 
erection  of  a  structure  with  concrete  piers  and 
abutments  and  steel  girders.  It  will  be  wide 
enough  for  two  tracks,  but  only  one  track 
will  be  laid  at  present,  although  it  is  rumored 
that  the  Pennsylvania  R.  R.  will  construct  a 
second  track  on  the  structure. 

Special  Bridge  committee  of  the  City  Coun- 
cil of  Wilkesbarre,  Pa.,  met  recently  to  dis- 
cuss the  matter  of  constructing  an  overhead 
bridge  at  South  St.  to  replace  the  present 
structure.  It  was  decided  to  employ  a  con- 
sulting engineer  to  assist  in  the  work,  and 
also  to  consult  various  railroad  companies  as 
to  how  much  they  are  willing  to  contribute  to- 
ward the  necessary  fund.  It  was  suggested  by 
some  members  of  the  committee  that  the  cost 
of  the  improvement  would  exceed  all  previous 
estimates. 

County  Engineer,  Reading,  Pa.,  has  selected 
as  assistants  in  preparing  plans  for  the  con- 
struction of  the  new  Penn  St.  bridge,  B.  Her- 
man Davis,  New  York  City ;  Paul  Kauffman, 
Reading,  and  D.  L.  Nicks.  It  is  expected  to 
have  the  proposition  developed  to  such  an  ex- 
tent by  April  that  bids  for  the  work  may  be 
advertised.  The  cost  of  the  improvement  is 
estimated  at  about  $350,000. 

South  Carolina. 

•{•Bids  will  be  received  until  3  :.30  p.  m..  Feb. 
16,  by  J.  C.  Spivey,  Secy.,  Building  Commis- 
sion, Conway,  S.  C.,  for  the  construction  of  a 
steel  bridge  across  Waccamaw  River  near 
Conway.  A  certified  check  for  $500  must  be 
filed  with  each  bid. 

Tennessee. 

.Advices  from  Washington,  state  that  bills 
have  been  introduced  by  John  A.  Moon,  rep- 
resentative, authorizing  the  county  of  Hamil- 
ton to  construct  two  bridges  across  the  Ten- 
nessee river  at  Chattanooga,  one  of  the  struc- 
tures  connecting    with    Hill    City. 

Ordinances  were  passed  by  the  City  Council 
of  Chattanooga.  Tenn.,  at  their  last  meeting 
providing  for  the  construction  of  new  bridges 
and  viaducts  at  that  place  by  the  Southern, 
the  Queen  and  Crescent  and  the  Nashville 
Chattanooga  &  St.  Louis  railroads.  The  at- 
tention of  the  latter  company  has  been  called 
particularly  to  the  reconstruction  of  the  Mc- 
Callie  Ave.  viaduct,  which  improvement  would 
require  an  expenditure  of  $100,000. 
Texas. 

County  Commissioners,  Dallas,  Tex.,  have 
changed  the  specifications  for  the  construc- 
tion of  the  Millers  Ferry  bridge  now  being 
built,  providing  a  heavier  floor.  Austin 
Bros,  have  been  allowed  an  increase  from 
$3.50  to  $5.50  per  lin.  ft. 

Utah. 

A  bill  has  been  .introduced  into  the  State 
Senate,    according   to    recent    information    re- 


ceived from  Salt  Lake  City,  providing  for  the 
construction  of  a  bridge  across  Salmon  river 
in  Custer  county  and  appropriating  $10,000 
therefor. 

Washington. 

The  Commercial  club  of  Woodland,  Wash., 
is  to  take  steps  to  have  the  proposed  bridge 
on  the  Blain-Vancouver  state  road  located  at 
or  above  that  place  in  order  that  the  large 
section  of  Clarke  county  contiguous  to  Wood- 
land should  be  benefited. 

North  Vakima,  Wash.,  Commercial  Club 
has  passed  resolutions  indorsing  the  Pasco- 
Kenncwick  movement  for  the  construction  of  a 
passenger  bridge  over  the  Columbia  river, 
somewhere  between  the  mouths  of  the  Yakima 
and    Snake    rivers. 

The  Northern  Pacific  and  the  Oregon- Wash- 
ington Railroad  and  Navigation  Co.  are  plan- 
ning to  construct  a  single  track  bridge  over 
the  city  channel  about  550  ft. .  south  of  the 
Northern  Pacific  drawbridge  in  Tacoma, 
Wash. 

Among  the  ordinances  passed  by  the  city 
commission  of  Tacoma,  Wash.,  is  one  author- 
izing the  construction  of  a  bridge  across  Buck- 
ley gulch  in  North  29th  St.  The  cost  of  the 
work  is  estimated  at  approximately  $2,690. 

Wisconsin. 

©.Advices  from  Hudson,  Wis.,  state  that  the 
following  contracts  were  awarded  by  the 
county  commissioners  for  the  construction  of 
the  proposed  bridge  over  the  St.  Croix  river, 
and  for  removing  the  old  structure:  The 
S.  H.  L.  Lumber  Company,  for  the  lum- 
ber and  timber;  John  B.  Northey  to  build 
the  main  bridge  at  $2,998 ;  James  T.  Teare, 
for  tearing  down  the  old  bridge  at  $1,195 ; 
the  construction  of  the  pontoon,  Edward  S. 
Hill ;  Edward  McGee  for  the  fill  and  masonry. 
The  entire  cost  of  the  bridge  will  be  $16,000. 

It  was  suggested  by  one  of  the  City  Council 
that  the  Bridge  Committee  take  into  consider- 
ation the  construction  of  a  concrete  bridge 
over  the  Menominee  at  Marinette,  Wis.  Ac- 
cording to  estimate  of  the  city  engineer  the 
new  type  of  bridge  mentiond  would  cost  $20,- 
000. 

Plans  have  been  filed  by  H.  E.  Briggs,  com- 
missioner of  public  works,  and  L.  J.  Klug, 
superintendent  of  bridge,  Milwaukee,  Wis., 
with  Maj.  Charles  S.  Bromwell,  U.  S.  Engi- 
!ieer,  for  the  construction  of  the  one-leaf  bas- 
cule type  bridge  proposed  for  Oneida  St.  The 
cost  of  the  work  is  estimated  at  $120,000,  and 
bids  for  the  work  will  be  advertised  as  soon 
as  the  government  approves  the  drawings. 

A  meeting  is  to  be  held- at  Superior,  Wis., 
by  the  settlers  and  taxpayers  of  that  vicinity 
for  the  purpose  of  deciding,  among  other 
things,  upon  the  construction  of  a  bridge  over 
the  Nemadji  river  on  the  Black  River  Falls 
road  near  Boylston.  The  cost  of  the  work  is 
estimated  at  approxiiuately  $2,500. 

Canada. 

Property  owners  and  residents  of  St.  Vital 
are  now  advocating  the  construction  of  a 
bridge  across  the  Red  river,  between  River 
Park  and  the  end  of  the  car  line,  to  con- 
nect Elm  Park  and  the  district  on  the  south 
side  of  the  river  with  the  city  of  Winnipeg, 
Man.  The  cost  of  such  an  improvement  is 
estimated  at  about  $120,000. 

Charles  R.  Devlin,  Minister  of  Colonization, 
Mines  and  Fisheries,  Quebec,  Que.,  and  Wil- 
liam Pugsley,  Minister  of  Public  Works, 
Ottawa,  bnt",  are  to  take  up  the  matter  of 
constructing  a  bridge  over  the  Ottawa  river  in 
Northern  Temiscamingue.  It  is  thought  that 
the  proposed  structure  would  aid  greatly  in 
the  development  of  the  district. 


IRRIGATION.   DRAINAGE.  LEVEES  AND  CANALS 


Colorado. 

The  George  H.  Paul  Development  Co., 
Washington,  la.,  has  purchased  85,000  acres 
in   San   Luis  valley,   south   of   .'Alamosa.     The 


land  forms  part  of  the  Trinchera  estate,  for- 
merly controlled  by  the  late  Gen.  William  J. 
Palnier.  It  is  understood  that  the  new  owners 
will  spend  a  large  amount  of  money  in  plac- 
ing  the   land    under   irrigation    and   then    dis- 


pose of  it  in  small  tracts. 

The  Godding  Ditch  Co.,  of  Longmont.  Colo., 
has  been  incorporated  with  a  capital  stock  of 
$400,000  and  will  operate  the  irrigation  ditch 
known    as    the    Highland    ditch,    which    takes 


-I'  indicates  work  now  open  for  bids.         ®  indicates  a  contract  let  recently. 
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water  from  Boulder  creek  in  Weld  county. 
The  ditch  has  its  headgate  on  a  branch  of 
Boulder  creek,  known  as  Idaho  creek.  The 
company  expects  to  extend  and  enlarge  the 
canal.  The  incorporators  are  Fred  W.  Smith, 
S.   E.   Rinn   and  G.   M.  Hall. 

Georgia. 

Bids  were  opened  Jan.  2f;  bv  tlie  U.  S.  En- 
gmeer  at  Savannah,  Gn..  for  bank  protection 
of  the  Savannah  River  at  Augusta,  Ga.,  the 
bids  received  being  as  follows:  Twiggs,  Mc- 
Kenzie  &  Bowe,  Augusta,  Ga.,  excavation  of 
trench,  40,000  cu.  yds.,  40  cts. ;  stone  for  filling 
trench,  54,000  tons,  $1.65;  stone  furnished  for 
sub-pavement,  16,000  tons,  $2.30 ;  stone  for  top 
pavement,  48,000  tons,  $2.60.  Total  of  bid 
$266,700.  Bryan  &  Co.,  Jacksonville,  Fla.,  ex- 
cavation of  trench,  40,000  cu.  yds  ,  45  '  cts  ■ 
stone  for  filling  trench,  ,54,000  toiis,  $1.65; 
stone  for  sub-pavement,  16,000  tons,  $2.25; 
stone  for  top  pavement,  48,000  tons  $2  12' 
Total  of  bids,  $244,860.  The  bid  of  Bryan  & 
Co.   was  recommended   for  acceptance. 

Illinois. 

®John  .Albrecht.  Glencoe,  Minn.,  has  been 
aw^arded  the  contract  at  9.6  cts.  per  cu.  yd. 
for  ditch  work  for  the  Seavey  Slouch  Drain- 
age District  in  Libertyville  and  Vernon  Town- 
ship, Lake  County.  Bids  for  this  work  were 
opened  Jan.  21  at  Libertyville,  111.  The  work 
consists  of  the  excavation  of  approximately 
8,872  lin.  ft.  of  ditch  6  ft.  deep  and  15  ft.  bof- 
tom  width,  5,776  lin.  ft.  of  ditch,  14  ft.  bottom 
width  and  6  ft.  2  in.  deep  and  3,104.3  lin  ft. 
of  ditch  6  ft.  8  in.  deep  and  4  ft.  bottom  width, 
all  with  side  slopes  of  1  to  1,  making  a  total 
excavation  of  approximately  75,963  cu.  yds., 
from  which  8,484  cu.  yds.  must  be  deducted 
as  a  credit  to  property  owners  for  work  al- 
ready done.  _  Windes  &  Marsh,  Winnetka,  111., 
arc  the  Engineers. 

Iowa. 

^•Bids  are  asked  until  1 :30  p.  m.,  Feb.  15, 
by  J.  L.  Hanrahan,  County  Auditor,  Fort 
Dodge,  la.,  for  the  construction  of  open  work 
on  a  ditch  and  drain  in  Webster  County  Drain- 
.age  District  No.  69  in  Fulton  and  Johnson 
Townships.  The  work  includes  the,  following 
cjuantities„the  total  estimated  cost  of  labor  and 
material  being  $40,921. 

Cu.  yds.  Bottom 

.Sec.         Line.  excavation.  width. 

1  Main    11,400  16' 

2  Main    27,500  12' 

Main    13.S00  8' 

Main    116.000  8' 

'■'         Main    104.000  6' 

1  Lateral  1 140,000  6' 

2  Lateral  2 92, .500  6' 

Total  yardage  505,200 


The  minimum  coal  haul  is  -li  mile  and  the 
maximum  coal  haul  is  5  miles.  There  is  no 
clearing.  The  work  is  located  3  miles  west 
of  Moorland,  la.,  on  M.  &  St.  L.  R.  R.  and 
C.  G.  W.  Ry.  and  4  miles  south  of  Barnum, 
la.,  on  Illinois  Central  R.  R,  There  will  be 
one  railroad  crossing.  G.  P.  Smith,  Fort 
Dodge,  Ta.,  is  the  Engineer. 

Louisiana. 

Some  extensive  improvement  work  is  plan- 
ned by  the  Sewerage  Board  of  New  Orleans, 
La.  The  most  important  piece  of  work  is  the 
construction  of  the  Napoleon  .Ave.  canal  and 
auxiliaries.  It  is  estimated  that  this  work 
will  cost  about  $3,000,000  and  will  require 
about  three  years  for  completion.  This  work 
will  not  be  undertaken  until  the  big  issue  of 
bonds  is  sold.  The  Sewerage  Board,  however, 
has^  its  plans  drawn,  but  they  are  subject  to 
revision,  and,  after  the  bonds  are  sold,  it  will 
take  several  weeks  to  perfect  all  the  details 
in  accordance  with  the  amounts  appropriated 
for  the  various  work  to  he  done,  and  now  in 
contemplation.  Various  other  canals  are  also 
to  be  enlarged  and  improved  in  addition  to 
sewerage  installation.  There  are  several 
canals  which  are  now  incomplete. 

Nebraska. 

^Drainage  District  No.  2  of  Richardson 
County,  Neb.,  has  for  sale  an  issue  of  $48,000 
in  drainage  bonds,  hearing  6  per  cent  interest 
per  annum,  payable  semi-annually,  running  for 
10  years,  payment  of  principal  to  begin  after 
5  years.  Bids  will  be  received  for  the  whole 
issue  up  to  Feb.  20,  1911,  by  Frank  Snethen, 
Clerk,  at  Humboldt.  Neb.  This  issue  is  to 
raise  money  to  complete  the  drainage  improve- 
ments, which  are  now  7-']  per  cent  completed, 
and  will  all  be  completed  by  the  last  of  June 
next.  These  bonds  are  a  tax  lien  on  the  lands 
in  the  district.  The  contract  for  the  drain- 
age work  was  let  on  April  4,  1910.  The  whole 
improvements  are  costing  about  $120,000  in 
cash,  and  it  will  reclaim  some  of  the  best 
lands  in  this  part  of  the  state  on  the  Nemaha 
River. 

New  Mexico. 

The  Territorial  Engineer  of  New  Mexico 
has  approved  the  application  of  Carter  & 
Phelps  of  Raton,  N.  Mex.,  for  the  waters  of 
Raton  Creek  and  arroyo  to  reclaim  1,000  acres 
at  a  cost  of  $22,900.  He  has  also  approved 
the  application  of  R.  L,  Survant  of  Trinchera, 
Colo.,  for  the  waters  of  Trinchera  Creek  to  be 
diverted  in  New  Mexico  and  to  he  used  in 
Colorado  for  reclamation  nf  2.000  acres  at  a 
cost  of  $10,000. 


Ohio. 

.Advices  from  St.  Marys,  O.,  state  that  a 
plan  has  been  brought  forward  by  Justice  J. 
W.  Moverman  of  Salem  Township  for  dredg- 
ing the  St.  Marys  River  from  St.  Marys  to 
the  Ohio  and  Indiana  state  line.  It  is  said 
that  the  project  would  benefit  more  than  6,000 
property  holders  located  in  the  counties  of 
.Auglaize,  Allen,  Mercer,  Shelby  and  Van 
Wert.  Owing  to  the  river  furnishing  an  out- 
let for  the  overflow  from  the  Miami  and  Erie 
canal  the  state  is  interested  and  is  expected 
to  furnish  a  portion  of  the  necessary  funds. 

Commissioners  of  Clark  County,  Spring- 
field, O.,  have  authorized  the  dredging  of  Mad 
River  from  the  Tremont  City  bridge  to  the 
Coblentz  Road.  County  Surveyor  Bird  has 
been  instructed  to  make  a  survey  of  the  pro- 
posed improvement  and  report  an  estimate  of 
the  probable  cost  to  the  commissioners  on 
."Xpril  18.  The  river  will  be  straightened  out, 
widened  and   deepened. 

Pennsylvania. 

The  Water  Supply  Commission  of  Pennsyl- 
vania held  a  hearing  at  Harrisburg  on  Feb. 
1  in  the  matter  of  the  approval  of  plans  for 
the  draining  of  Pymatuming  Swamp,  in  ac- 
cordance with  the  act  of  1909. 

Texas. 

State  Levee  and  Drainage  Commissioner 
.Arthur  A.  Stiles,  Austin,  has  made  public  the 
first  installment  of  his  preliminary  hydraulic 
calculations  for  the  levee  locations  along  the 
East  work  of  the  Trinity  River  in  Rockwall 
and  Kaufman  counties.  The  space  between 
the  opposite  levees  or  between  a  levee  and 
an  opposite  hill  bank  must  be  not  less  than 
800  ft.  The  overflowed  valley  along  this  sec- 
tion is  something  over  8,000'  ft.  wide.  The 
average  height  of  the  levees  throughout  the 
several  districts  will  he  about  9  it. 

Wisconsin. 

Steps  are  being  taken  for  the  organization 
of  a  drainage  district  consisting  of  about  10,- 
000  acres  lying  in  Lowell.  Portland  and  Shields 
Township  in  Dod.ge  County,  and  in  Milford 
and  Waterloo  in  Jefferson  County.  Hearing 
will  be  held  by  the  Dod.gc  County  Circuit 
Court  at  Juneau.  Wis.,  on  Feb.   14. 

Washington. 

The  following  bids  were  received  Jan.  19 
at  the  LI.  S.  Engineer's  Office,  Seattle,  Wash., 
for  excavating  for  the  Lake  Washington 
Canal :  Holt  &  Jeffrey.  Seattle,  Wash.,  .30  cts. 
per  cu.  yd. ;  Erickson  Construction  Co.,  Seat- 
tle, Wash.,  45  cts.  per  cu.  yd.  The  work  in- 
cludes 327,000  cu.  yds.  excavation — steam 
shovel   and   dredge   work. 


WATER- WORKS 


Alabama. 

The  city  of  Gadsden,  Ala.,  is  considering 
extending  the  water  mains  to  take  in  a  large 
amount  of  new  territory.  Bonds  will  be  is- 
sued for  this  purpose. 

Arkansas. 

The  city  of  Conway,  Ark.,  has  sold  bonds 
in  the  sum  of  $68,000  to  the  Southern  Trust 
Co.,  of  Little  Rock,  Ark.,  for  the  waterworks 
improvement  district.  The  contract  for  the 
work  has  been  let  for  some  time. 

California. 

_  ®Dunhani,  Carrigan  &  Hayden  Co.,  San 
Francisco,  Cal.,  has  been  awarded  the  con- 
tract by  board  of  the  city  of  Portland,  Ore., 
tor  furnishing  and  delivering  at  Portland  the 
following  gate  valves  for  cast  iron  water 
mains:  20  4-in.  valves,  350  6-in  valves,  250 
8-in.  valves,  15  10-in.  valves  to  operate  hori- 
zontally with  bevel  gear  and  indicators ;  1  32- 
in.  valve  to  operate  horizontally  with  bevel 
gear  and  indicator;   1  •52-in.   valve,  to  operate 


horizontally  with  bevel  gear  and  indicator. 
The  contract  price  is  $12,332.  D.  D.  Clarke  is 
Engineer  of  the  water  board.  Bids  were 
opened  Jan.   10. 

J.  B.  Coulston,  chairman  of  the  subcom- 
mittee of  the  board  of  trade,  Pasadena.  Cal, 
has  presented,  it  is  said,  a  new  proposition  for 
the  bringing  of  water  from  Mojavc  to  the 
board.  This  plan  calls  for  15  miles  of  tun- 
neling. William  Thum  is  chairman  of  the 
board. 

The  Guaranty  Pipe  Line  Co.,  of  Los  An- 
geles, Cal.,  proposes  ti'  build  a  pipe  line 
between  the  .Midway  nil  lield  and  the 
sea,  and  a  ])reliiiiiiiar\-  survey  is  being 
made  looking  to  that  end.  When  this 
has  been  completed  the  company  will 
build  a  branch  from  the  line  to  Los  .An- 
geles. It  is  proposed  that  the  initial  expendi- 
ture for  the  pipe  line  and  pumping  stations 
will  amount  to  approximatelv  $750,000,  and 
that  the  outlay  eventually  will  be  $2,000,000. 
.Articles  of  incorporation  for  the  company 
have  been  filed  at  Los  .Xngolc*.  with  a  capital 
stock  of  $5,000,000,     The  incorporators  arc  R. 


L.    Cox,    Cromwell    Simon,    Thomas    Ball,    M. 
A.   Fleming  and  Drew   Pruitt. 

Colorado. 

The  city  commissioners  of  Grand  Junction, 
Colo.,  have  called  a  special  election  for  March 
28  to  vote  upon  the  water  proposition.  The 
citizens  will  vote  either  for  the  purchase  of  the 
Kannah  creek  water  rights  or  for  an  artesian 
water  system. 

The  city  council  of  Boulder,  Colo.,  has  ap- 
proved and  adopted  the  plan  of  City  Engineer 
Fred  Dungan  for  the  construction  of  a  pipe 
line  from  Silver  Lake  to  the  present  intake 
at  the  Boulder  County  ranch.  The  plan  pro- 
vides for  5.6  miles  of  24-in.  pipe  capable  of 
carrying  21.2  cu.  ft.  of  water  per  second.  It 
will  follow  closely  the  course  of  the  bed  of 
Nortli  Boulder  creek  through  which  the  water 
now  flows.  The  estimated  cost  of  the  im- 
provciiK-iit  is  $152,458, 

District  of  Columbia. 

The  Washington,  D.  C,  board  of  trade  at  a 
recent  meeting  urged  the  installation  of  a  high- 


•{•  indicates  work  now  open  for  bids.         •'  indicates  a  contract  let  recently. 


50 


ENGINEERING-CONTRACTING 


Vol.  XXXV.     No.  5. 


pressure  lire  protection  service  in  place  of  the 
present  pumping  system.  The  improvement, 
it  is  estimated,  would  cost  $750,000. 

The  commissioners  of  Washington.  D.  C. 
have  been  asked  by  the  chief  engineers  oPthe 
army  to  inchide  in  the  District  .\ppropriation 
bill  an  item  asking  for  the  sum  of  $35,000  to 
repair  the  breaks  in  the  aqueduct  over  the 
Cabin  John  bridge.  It  is  estimated  that  2,000,- 
000  gals,  per  day  has  been  leaking  through 
the  cracks  and  breaks  in  the  masonry  of  the 
bridge.  The  work  of  repairing  the  bridge  and 
aqueduct  will  consume  nearly  a  year. 

Georgia. 

•{•Bids  will  be  received  until  noon,  Feb.  (i. 
by  M.  D.  Thompson,  Chairman  Water  Com- 
mittee, 532  Candler  Bldg.,  .Atlanta,  Ga.,  for 
the  materials  and  machinery  required  for  the 
construction  of  water  and  sewer  system  for 
Kirkwood,  Ca.  Hazlehurst  &  .Anderson,  Con- 
sulting  Engineers. 

®The  General  Pipe  &  Foundry  Co.,  of  At- 
lanta. Ga.,  has  been  awarded  the  contract  by 
that  city  for  furnishing  the  water  department 
with  pipe  during  the  year  for  $25,000. 

Plans  have  been  completed  in  Waycross, 
Ga.,  for  the  e.xtcnsion  of  water  mains  through 
Gilchrist  Park,  a  suburb  of  Waycross,  and  the 
same  have  been  adopted  by  the  city  council. 
The  improvement,  together  with  a  sewerage 
system  for  the  same,  will  cost  $7,000.  Work 
will  be  started  immediately. 

Illinois. 

Advices  from  Freeport,  111.,  state  that  a 
power  dam  is  to  be  constructed  the  coming 
season  across  the  Wisconsin  river  near  the 
village  of  Prairie  du  Sac,  to  develop  26,000  hp.. 
which  will  be  distributed  to  Madison,  Milwau- 
kee and  North  Freedom.  The  dam  will  be 
I,.50li  ft.  long.  Tlie  material  from  the  Black- 
hawk's  Lookout,  which  will  have  to  be  de- 
stroyed, wilf  be  used  for  the  construction  of 
the  dam. 

The  Union  Stock  Yards  &  Transit  Co.,  of 
Chicago,  111.,  has  asked  the  city  council, 
through  its  president,  John  .A.  Spoor,  for  per- 
mission to  undertake  the  work  of  building  a 
high-pressure  water  system  for  the  yards  and 
adjacent  property.  It  is  proposed  to  form  a 
corporation  to  build  the  new  water  works  sys- 
tem. It  will  have  a  capacity  of  at  least  00,- 
000,000  gals,  per  day.  It  is  proposed  to  build 
a  tunnel  from  the  yards  out  into  the  lake. 

Following  arc  the  low  bids  submitted  to  B. 
J.  Mullaney,  Commissioner  of  Public  Works, 
City  of  Chicago,  for  furnishing  gate  valves : 
Rensselear  Mfg.  Co.,  98  Jackson  Blvd.,  36-in. 
S440.00.  .30-in.  $290.00.  24-in.  $165.00,  20-in. 
$90.00,  16-in.  $,52.00:  hvdrauhc  valves.  The 
Darlington  Pump  M-fg.  Co.,  $745.00. 

Following  are  the  low  bids  submitted  to  B. 
J.  Mullaney,  Commissioner  of  Public  Works, 
Chicago,  111.,  bv  the  T.  A.  Cummings  Foundrv 
Co..  (low  bidder)  13.38  Clybourne  PI.,  for  fur- 
nishing tapping  connections ;  first  bid  is  unit 
price  without  valves,  second  bid  includes  valve. 
4.x3,  $6.00,  $6.75;  4x4,  $6.75,  $11.75;  6x3,  $7.00, 
$10.75;  6.x4,  $7.50,  $12.50;  6.x6,  S8.25;  $15.75; 
8.x3,  $7.50,  $11.25;  8x4,  $9.25,  $14.25;  8.x6, 
$9..50,  $17.00;  8x8,  $11.00,  $24.75;  10x3,  $11.00, 
$14.75;  10.x4,  $12.50,  $17..50;  10x6,  $13.50, 
$21.00;  10.x8,  $14.00,  $27.75;  10x10.  $16.00, 
$.3.5.00;  12x3,  $13.00,  $16.75;  12x4,  $14.00,  $19.00  ; 
12.x6.  $15.00.  $22.00;  12x8,  $16.00,  $29.75; 
12x12.  $17.00,  $48.25;  14x4,  $18.50,  $25..50; 
14.x6.  $19..50,  $27.00;  14.x8.  $21.25,  $28.00; 
14x12,  $23..50,  $42.50;  16.'c4,  $21.00,  $26.00; 
16x6,  $22.00.  $29.50;  16x8,  $23.00,  $.36.75; 
16x12.  $24,.50;  $55.75;  18x4,  $22.00,  $27.00; 
18x6,  $24.00,  $31.50;  18.x8.  $27.00,  $40.75; 
18x12.  $30.00,  $.50.00;  20x4,  $2.3.00,  $28.00; 
20xG.  $24.00,  $31.50;  20.x8,  $26.00,  $39.75; 
20x12,  $28.00,  $.59.75;  20x16,  $29.00,  $89.75; 
24x4,  $.32.50,  $37..50;  24x6,  $34.00,  $41.50; 
24x8,  $36.00,  $49.75;  24x12,  $.37.00,  $68.75; 
24x16.  $38.00,  $106,75;  24x20,  $40.00,  $146.25; 
30x4,  $42.00,  $47.00;  .30x6.  $43.00,  $.50..50;  30x8, 
$44.00,  $57.75;  .30x12.  $46.00,  $77.75;  .30x16, 
$49.00,  $118.75;  .30x20,  $.5.5.00,  $161.25;  36x4 
$55.00,  $60.00;  .36x6,  $55.00,  $62..50 ;  36x8, 
$60.00,  $72.75;  36x12,  $64.00,  $95.25;  ,36x16, 
$70.00,  $138.75;  36x20,  $76.00,  $182.75;  .36x24, 
$80.00,   $230.00;    42x4,   $60.00,     $65.00;     42x6, 


$65.00,  $72.50;  42x8,  $70.00,  $83.,50 ;  42x12. 
$75.00,  $106.25;  48x4,  $65.00,  $70.00;  48.6, 
$70.00,  $77.50;  $48x8,  $75.00,  $88.75;  48x12. 
$85.00,  $116.75.  Detailed  specitications  pub- 
lished in   Engineering  Contr.\cting,  Jan.   18. 

Following  is  the  low  bid  submitted  to  B. 
J.  Mullaney,  Commissioner  of  Public  Works. 
Chicago,  111.,  for  furnishing  the  necessary  lead 
pipe  during  the  \car  1911:  Gardiner  Metal  Co.. 
1374  W.  Lake  St..  5.04  cts.  per  lb.  Detailed 
specifications  were  in  Engineerini;  Contr.xct- 
INC.  Jan.  11. 

Following  is  the  low  bid  submitted  to  B.  J. 
Mullaney,  Conunissioner  of  Public  Works, 
Chicago,  111.,  for  furnishing  sewer  pipe:  Wm. 
E.  Die  &  Co.,  108  La  Salle  St.,  30,000  ft.  4-in. 
3  2-5  cts.  per  ft.;  600  ft.  6-in.,  5  cts  per  ft. ;  600 
ft.  9  in.,  10  cts.  per  ft.  Detailed  specifications 
juipeared  in  Engineering  Contraiting  Jan. 
IS. 

Iowa. 

The  Centerville  Water  Works  Co..  Center- 
ville,  la.,  has  taken  an  option  on  2,600  acres 
of  land  on  which  it   will  build  a  reservoir. 

Kansas. 

®The  city  council  of  Stafford,  Kan.,  has  let 
the  entire  contract  for  masonry  work,  pumping 
machinery,  laying  of  water  mains,  the  erection 
of  a  power  house  and  pumping  station,  for 
the  furnishing  of  various  equipments  incident 
to  the  extension  of  the  water  system,  and  for 
necessary  electric  equipment  preparatory  to 
taking  over  the  light  plant,  to  Joseph  Borten- 
langer  of  Omaha,  Neb.  The  contract  for  the 
iron  pipe  was  awarded  to  the  American  Cast 
Iron  Pipe  Co..  of  Kansas  City. 

Louisiana. 

.At  a  recent  meeting  of  the  citizens  of  Many. 
La.,  it  was  decided  to  immediately  organize 
a  companv  to  be  known  as  the  Many  Ice,  Wa- 
ter &  Light  Co.,  Ltd..  with  a  capital  stock  of 
$12,000  for  the  construction  of  a  water.  light 
and  ice  plant. 

Maryland. 

James  H.  Fuertes,  140  Nassau  St.,  New 
York  City,  has  practically  completed  his  re- 
port on  the  city  of  Cumberland's  water  sup- 
ply. The  engineer  will  recommend  the  Savage 
river  as  the  best  source  of  supply  for  the  fu- 
ture. The  plan  will  include  the  construction 
of  a  filtration  plant  at  a  cost  of  $42,000.  The 
total  cost  of  the  improvement  is  estimated  at 
$500,000.     George  G.  A'oung  is  mayor. 

Michigan. 

The  board  of  public  works  of  Holland. 
Mich.,  has  purchased  a  tract  of  land  between 
20th  and  21st  Sts.,  upon  which  it  is  proposed  to 
erect  a  pumping  station.  The  entire  cost  of 
the  new  station  will  be  from  $12,000  to  $15,000. 

Minnesota. 

^Bids  will  be  received  until  noon,  Feb.  6. 
by  Board  of  Water  Commissioners,  St.  Paul. 
Minn.,  for  the  installation  of  a  pumping  plant 
at  McCarron  Lake  .Artesian  wells.  John  Caul- 
field  is  Secretary  of  the  Board, 

Missouri. 

^•Bids  will  be  received  until  Feb.  7  by  J.  S. 
Buknell,  City  Clerk,  Columbia,  Mo.,  for  drill- 
ing two  deep  wells  for  the  city  water  and  light 
plant— 15  in.  to  300  ft. ;  8  in.  to  800  ft. 

Montana. 

•{•Bids  will  be  received  until  5  p,  in.,  Feb. 
10,  by  A.  M.  Brandenburg,  City  Clerk.  Boze- 
man,'  Mont.,  for  the  excavation  required  to 
enlarge  the  reservoir  of  the  Bozeman  city 
water  works  and  increasing  the  size  of  the 
dam  and  banks  with  the  excavated  material 
amounting  to  about  13,000  cu.  yds.  Each  bid 
must  be  accompanied  by  a  certified  check  for 
$100  on  some  bank  in  Bozeman,  Mont.,  pay- 
able to  the  City  Treasurer.  Work  is  adver- 
tised elsewhere  in  this  issue. 

•J«Bids  will  be  received  until  5  p.  m.,  Feb. 
16,  by  City  Clerk  A.  M.  Brandenburg,  Boze- 
man, Mont.,  for  laying  concrete  on  the  side- 
slopes  and  bottom  of  the  enlarged  reservoir 
of  Bozeman  city  water  works,  including  about 
4,840  sq.  vds..  in  accordance  with  plans  on  file 
at  Clerk's  Office.    A  certified  check  for  $200 


on  some  bank  in  Bozeman,  Mont.,  payable  to 
llie    city   treasurer,    must    be    filed    with   each  ' 
bid.    Work    is    advertised    elsewhere    in    this 
issue. 

^Bids  will  be  received  until  7  :30  p.  m.,  Feb. 
14,  by  E.  II.  Goodman,  Town  Clerk,  Town- 
send,  Mont.,  for  the  construction  of  a  system 
of  water  supply  for  the  town,  including  pump- 
ing system,  with  elevated  tank.  C.  M.  Thorpe, 
BdzeiiKUi,  Mt)nt.,  is  Engineer. 

The  city  council  of  Helena,  Mont.,  has 
adopted  resolutions  inviting  the  Helena  Water 
Works  Co.,  to  submit  an  offer  for  the 
sale  of  the  existing  plant,  on  or  before  March 
6.  In  case  the  company  refuses  to  sell  its 
holdings  the  council  will  ask  for  bids  for  the 
construction  of  a  new  plant  from  the  bond 
issue  recently  voted  for  that  purpose. 

Nebraska. 

®The  city  council  of  Superior,  Neb.,  has 
let  a  contract  for  the  construction  work  of  the 
water  works  extension,  for  which  bonds  were 
voted  last  summer,  to  the  National  Co.,  of 
South  Bend,  Ind.  Work  will  be  commenced  at 
once. 

The  citizens  of  Gordon,  Neb.,  at  a  recent 
election,  voted  in  favor  of  the  proposition  of 
issuing  bonds  for  the  construction  of  a  water 
plant  and  electric  light  plant. 

The  city  of  Crawford,  Neb.,  has  sent  City 
.Attorney  J.  E.  Porter  to  Washington,  D.  C, 
to  urge  the  passage  of  a  bill  for  an  appropria- 
tion of  $25,000  for  a  city  water  plant. 

New  York. 

The  Endicott  Water  Co.,  of  Endicott,  N.  Y., 
is  contemplating  erecting  a  reservoir  on  Cor- 
nell Hill,  situated  about  a  quarter  of  a  mile 
northwest  of  the  village.  The  capacity  of  the 
reservoir  will  be   1,500,000  gals. 

Commissioner  F.  W.  Ward  of  Buffalo,  N.  Y., 
has  recommended  the  acceptance  of  the  bid  of 
the  Westinghouse  Machine  Co.,  for  providing 
the  new  pumping  station  with  three  steam 
turbine  electric  generators  for  $248,180. 
Ohio. 

-A  corps  of  city  engineers  of  .Alliance,  O.. 
has  been  busy  since  Jan.  1  exploring  the  Ma- 
honing Valley  between  Alliance  and  North 
Georgetown  looking  for  a  location  for  a 
storage  basin  at  a  point  where  it  could  be 
utilized  for  the  city  supply  of  water. 

The  city  council  of  Cincinnati,  O.,  at  a  re- 
cent meeting  received  a  communication  from 
the  board  of  waterworks  commissioners  urg- 
ing the  purchase  of  a  strip  of  land  and  the 
construction  of  an  additional  reservoir. 

Oklahoma. 

®The  T.  C.  Brooks  &  Sons  Co.  of  Jackson, 
Mich.,  has  been  awarded  the  contract  b.\ 
tlie  city  of  Heavener,  Okla.,  for  the  construc- 
tion of  the  city's  new  waterworks  for  $40,699. 

Mayor  Boyle  and  Judge  C.  C  Black,  special 
attorneys  for  the  city  of  Lawton,  Okla.,  have 
been  advised  by  Congressman  Scott  Ferris  at 
Washington,  that  the  secretary  of  the  interior 
has  granted  the  city  of  Lawton  deed  to  the 
14  tracts  of  Indian  land  desired  by  the  city 
for  a  reservoir  site  on  Medicine  Creek.  The 
reservoir  site  includes  2,.300  acres,  14  tracts 
of  which  is  Indian  land. 

Oregon. 

The  city  council  ot  Marshfield,  Ore.,  con- 
templates having  a  municipal  water  works. 
The  system  which  now  supplies  North  Bend 
and  Marshfield  is  owned  by  a  private  com- 
pany. The  supply  is  adequate  "for  the  city  at 
the  present  time,  but  the  city  plans  to  provide 
for  an  increase  in  population. 

Pennsylvania. 

The  Sheffield  Water  Co.,  Sheffield,  Pa.,_  has 
complied  with  the  ruling  of  the  State  Water 
Commission  and  has  prepared  to  extend  its 
mains  to  supply  water  in  the  hill  section  of 
Shickshinny. 

Preliminary  arrangements  are  being  made 
by  Burgess  Robert  M.  Sample  and  the  bor- 
ough council  of  Springdale,  Pa.,  for  the  erec- 
tion of  a  municipal  water  plant  and  system  to 
supply  the  community  witli  pure  filtered  wa- 
ter. It  is  intended  to  hold  a  special  election 
in  the  near  future  to  give  the  electors  of  the 
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l»rough  an  opportunity  to  authorize  the  in- 
crease of  the  indebtedness  of  the  borough 
$50,000  to  cover  the  cost  and  expense  of  erect- 
ing a  water  works. 

South    Carolina. 

The  water  works  commission  of  Aiken,  S. 
C,  in  its  report,  favor  the  purchase  of  Sliiloh 
branch  for  a  source  of  supply.  This  brancli 
is  located  3Vi  miles  from  the  city,  and  it  is 
estimated  that  a  permanent  supply  can  be  se- 
cured within  the  $78.00(1  voted  for  ibis  pur- 
pose. 

Tennessee. 

Chilowee  Water  Co.,  ni  P(jlk  County,  Tenn.. 
lias  been  incorporated  w:ith  a  capital  stock  of 
$10,000.  The  incorporators  are  Charles  Sey- 
mour, F.  S.  Mead,  R.  P.  Johnson,  James  H. 
Graham,  and  J.  C.  Williams. 

The  city  council  of  Johnson  City,  Tenn..  is 
considering  plans  looking  to  beginning  work 
on  the  $600,000  water  system  which  is  to  fur- 
nish water  for  the  city  and  the  Mountain 
Branch  Soldiers'  Home.  Engineer  J.  Chalk- 
ley  Hatton  ot  Wilmington.  Del.,  has  advised 
the  council  to  use  wood  pipes  to  convey  the 
water  from  the  Big  Blue  Springs,  from  which 
the  water  is  to  be  obtained,  a  distance  of  I'J 
miles.  About  ."..000,000  gals,  per  day  will  be 
brought  to  the  city  at  this  time. 

Texas. 

^Bids  will  be  received  uiiul  noon,  Feb.  1, 
liy  Thomas  E.  Ramsey,  County  -\uditor,  San 
.\ntonio,  Texas,  for  drilling  a  well  at  new 
county  poor  farm.  Also  for  furnishing  one 
adjustable  steel  culvert   form. 

The  city  of  Paris,  Tex.,  coiiUinplates  the 
installation  of  a  waterworks  system.-  It  is 
planned  to  construct  an  artificial  lake.  }■'..  H. 
-McCuistion  is  mayor. 

S.  G.  Green,  chief  engineer,  and  Ed.  Foster, 
foreman  of  the  Neal  Engineering  Co.,  of 
Dallas,  Tex.,  have  begun  work  on  the  new  sys- 


tem of  water  works  of  the  city  of  Miles,  Tex. 
There  will  be  required  three  miles  of  pipe. 
Mains  will  be  6-in.  in  diameter,  the  laterals 
4-in,  The  VVykoff  wood  pipes  arc  to  be  used. 
Work  will  be  completed  in  about  10  weeks. 

The  Temple  Water  Works  Co..  Temple. 
Tex.,  will  soon  construct  a  first  class  filtering 
plant.  Col.  Pat  Bracken  is  superintendent  of 
ihe  plant. 

Virginia. 

Superintendent  Eugene  E.  Davis  of  the  wa- 
ter works  of  Richmond,  Va.,  has  asked  the 
water  committee  of  the  city  council  for  an 
appropriation  of  $196,628  to'  operate  the  wa- 
ter works  for  a  year.  He  also  asks  that  a 
new  main  from  the  new  reservoir  in  William 
Byrd  park  down  Broad  to  Bowe  St.,  thence 
to  Marshall  ,iiid  down  Marshall  to  Seventh 
St..  be  laid. 

Washington. 

Ihe  city  ciimniissioners  of  Taconia.  Wash., 
have  passed  ordinances  providing  for  the 
construction  of  water  m.-iins  in  district  No.  h(y2 
and  ilistrict   No.  .J6"i 

Wisconsin. 

The  city  of  Manitowoc.  Wis.,  has  voted  tn 
purchase  the  present  water  works  plant  now 
being  operated  by  a  nrivate  company, 

Canada. 

^•iJids  will  be  received  uiilil  .5  p.  m.,  Feb. 
(i,  by  J.  A.  Lewis,  Town  Clerk,  Smith  Falls, 
Out.,  for  the  purchase  of  the  following  Town 
of  Smith  Falls,  debentures:  Waterworks. 
$10,000  for  -30  years;  local  improvement,  $31,- 
501   for  20  years. 

^Bids  will  be  received  until  2  p.  m.,  Feb. 
13,  by  E.  A.  Dunlop,  Chairman  of  \Vater  Com- 
mittee, Pembroke,  Out.,  for  necessary  labor, 
etc.,  in  connection  with  laying  about  5,100  ft. 
of  18-in.  lapwelded  steel  intake  pipe  and  the 
construction  of  a  concrete  pump  well.     Forms 


of  tender  may  lie  obtained  ami  specificalions 
and  pl.iiis  examined  either  at  the  offices  of 
T.  .'\ird  Murray,  No.  303  Lumsden  Bldg.. 
Toronto,  or  at  tlie  ofiice  of  the  resident  engi- 
neer, J.  L.  .^rmour,  Pembroke.  W.  L,  Hunter 
is  mayor  of  Pembroke. 

^Bids  will  be  received  until  2  p.  in.,  l"eb. 
13,  by  E.  A.  Dunlop,  Chairman  of  Water  Com- 
mittee. Pembroke,  Ont.,  for  furnishing  labor, 
etc.,  in  connection  with  laying  about  5,.9o0  ft. 
of  lO-in.  water  main,  together  with  fixing 
vahns  and  hydrants.  Forms  of  tender  may 
lie  obtained  and  specifications  and  plans  c.x- 
.-imined  either  at  the  offices  of  T.  Aird  Mur- 
ray, No.  303  Lumsden  Bldg.,  Toronto,  or  ai 
the  office  of  the  resident  engineer,  J.  L, 
.\rmour,  Pemliroke,  on  or  after  the  30th  iii^i. 
W.  L.  Hunter  is  mayor  of  Pembroke. 

City  Engineer  C.  H.  Rust  of  Toronto.  Ont  . 
has  recommended  to  the  board  of  control  the 
construction  of  a  duplicate  intake  and  6  ft. 
steel  conduit  laid  between  the  tunnel  and  tin- 
lake  at  a  total  estimated  cost  of  $465,000.  The 
engineer  furtfler  recommends  that  they  should 
begin  at  once  with  that  portion  of  tlie  work 
lying  between  the  shore  crib  or  filter  pumping 
station,  as  it  would  take  two  years  to  com 
plete  it.  The  estimated  cost  of  this  improve- 
ment is  $245,000.  Additional  pumping  mains 
are  required  to  enable  the  supply  pumped  at 
the  main  station  to  be  distributed  to  the  vari- 
ous service  mains  so  that  the  pressure  and 
supply  might  be  kept  up,  the  estimated  cost 
being  $161,544.  These  mains  are  as  follows  : 
36-in.  main  froin  the  main  pumping  station  to 
Front  St.,  and  along  Front  to  Simcoe,  $37,000 ; 
36-in.  main  from  Wellington  St.,  along  John 
St.,  Grange  Ave.  and  Beverley  St.,  to  Col- 
lege, $70,000 ;  24-in.  main  on  Sumach  St.,  from 
Queen  St.  to  Wellesley,  $41,688;  12-in.  main 
to  feed  North  Rosedale.  $-5,829;  and  a  12-in 
main  on  Wilton  from  River  to  Broadview 
Ave.,  $7,027. 


SEWERAGE     AND     GARBAGE     DISPOSAL 


Alabama. 

•J"Bids  will  be  received  until  8:15  p  in.,  Feb. 
13,  by  City  Council,  Uniontown,  .\la,,  for  the 
necessary  labor  and  material  tor  the 
construction  of  ,-i  sewer  system  and  sewage 
disposal  plant.  The  work  includes  appro.xi- 
niately  1,840  lin.  ft.  of  15-in.  pipe  sewers.  3,000 
liii.  ft.  of  12-in.  pipe  sewers,  7.5u0  lin.  ft.  of 
10-in.  pipe  sewers,  15,200  lin.  ft.  of  8-in.  pipe 
sewers,  lampholes,  manholes.  Each  proposal 
iinist  be  accompanied  by  a  certified  check  for 
$200,  made  payable  to  the  town  of  Uniontown, 
.Alabama.  Plans  and  specifications  may  be 
seen  at  the  office  of  the  mayor,  D.  P.  Cole- 
man, Uniontown,  Alabama,  or  at  the  office  of 
the  engineer,  Edgar  B.  Kay,  Tuscaloosa,  Ala. 
J.  L.  Pope  is  town  clerk. 

The  city  court  of  New  Decatur,  Ala.,  has 
.luthorized  the  expenditure  of  $17,000  for  the 
construction  of  new  storm  sewers.  In  South 
New  Decatur  a  storm  sewer  costing  $8,000 
will  be  built,  and  in  West  New  Decatur  a 
storm  sewer  costing  $9,000  will  be  constructed. 

The  mayor  and  city  council  of  Cullman.  Ala., 
recently  visited  Decatur.  .-Ma.,  to  investigate 
the  plans  and  ways  bv  which  that  town  is  now 
installing  a  sewerage  system  and  extending 
sidewalks  with  a  view  to  makin.g  the  same  im- 
provements in  that  city. 

Arizona. 

©Contracts  have  been  awarded  liy  the  city 
of  Tucson,  .\riz.,  for  the  installation  of  the 
proposed  sewer  system  in  the  southwest  sec- 
tion of  the  city  at  a  cost  of  approximately 
$20,000.  The  contract  for  the  pipe  was  award- 
ed to  the  Pacific  Sewer  Pipe  Co.,  of  Los  .An- 
geles  for  $8,000. 

California. 

®The  board  of  trustees  of  Monrovia,  Cal., 
has  awarded  the  contract  for  the  new  sewer 
system  for  that  town  to  R,   C.  Lowell  of  Los 


.-Vngeles  for  $.85,744.  The  work  will  require 
11,000  ft.  of  24-in.  reinforced  concrete  mains. 
Olmstead  &  Gillelan,  604  W^right  &  Callender 
Bldg.,  Los  Angeles,  are  the  engineers. 

Town  Engineer  R.  B.  Chandler  of  Los 
Gatos,  Cal..  has  submitted  a  profile  and  plans 
for  the  proposed  septic  tank,  filter  beds  and 
outlet  sewers  on  the  east  and  west  side  of 
the  town  to  the  town  trustees.  The  estimated 
cost  of  the  improvement,  acconliiig  to  the  en- 
gineer, is  $30,000. 

Plans  adopted  by  the  city  of  Anaheim,  Cal., 
call  for  IS  miles  of  pipe,  ranging  in  size  from 
6  to  14-in.  It  is  planned  to  run  the  sewers 
through  the  alleys  and  avoid  the  streets  and 
private  ways  as  inucli  as  possible.  A  total  of 
49  flush  tanks  are  provided  for  and  all  the 
sewers  will  be  flushed  and  cleaned  every  24 
hours.  The  location  fit  the  sewer  farm  is  not 
yet  determined. 

The  city  trustees  of  I'Vismi,  Cal.  have 
passed  a  resolution  providing  fur  the  construc- 
tion of  sewers  in  the  Russiantown  district  of 
the  city. 

Mayor  Farley  of  Pasadena.  Cal.  has  in- 
structed City  Engineer  Van  Urnum  to  pre- 
pare plans  at  once  for  the  construction  of  a 
sewer  to  lake  care  of  that  section  of  the  city 
lying  west  of  Grand  .\ve..  and  inrludiiig  Ihe 
arroyo   drive. 

Colorado. 

•J«I',id5  will  be  received  until  1  I  .i.  in..  Feb. 
7,  by  Board  of  Public  Wnrks,  Denver  Colo., 
for  the  furnishing  of  all  inaleri;ils,  supplies, 
labor,  etc.,  and  to  sustain  all  the  expense  in- 
curred in  constructing  in  place,  sanitarv  sew- 
ers, their  manholes  and  appurtenances  in  and 
for  a  portion  of  Sulxlistrici  No.  6  of  the  h'.ast 
Side  Sanitary  Sewer  District  No.  1  in  the 
City  and  County  of  Denver.  A  certified  check 
for  $3,000  must  be  filed  with  each  bid.  Henry 
Read  is  President  of  the  Board. 


®I'he  city  council  of  F'ruita,  Colo.,  has  let 
the  contract  for  the  installation  of  a  sewer- 
age system  to  the  Westcott-Doan  Investment 
Co.,  of  Denver  for  $25,2.59. 

District  of  Columbia. 

The  commissioners  of  Washington,  D.  C. 
have  ordered  485  ft.  of  sewer  pipe  laid  on  the 
west  side  of  14th  St.,  between  O  and  P  Sts. 
northwest,  at  an  estimated  cost  of  $2,700,  and 
the  construction  of  a  sewer  in  Morrison  .St., 
west  of  Connecticut  Ave. 

Florida. 

Plans  have  been  prepared  by  Engineer  Geo. 
Rommel,  Jr.,  of  Pensacola,  Fla..  for  the  con- 
struction of  about  six  miles  of  sanitary  and 
storm  sewer  ranging  in  size  from  66-in.  to 
8-in..  with  all  appurtenances  for  that  citv.  It  i- 
estimated  that  the  work  will  cost  $100,000. 
Contracts  for  the  work  will  be  let  abnnt 
May    15. 

Georgia. 

Plans  for  the  extension  of  water  mains  and 
sewerage  system  through  Gilchrist  Park,  a 
suburb  of  Waycross.  Ga.,  have  been  prepared, 
and  the  same  liave  been  adopted  by  the  city 
council.  The  improvement  will  cost  $7,000, 
and  will  be  started  immediately. 

The  city  council  sewer  committee  of  .'\tlan- 
ta.  Ga.,  contemplates  laying  about  30  miles  of 
new  sewers  this  year.  The  committee  has  no- 
tified R.  M.  Clayton,  chief  of  construction,  to 
make  plans  and  draw  up  ordinances  for  over 
30  miles  of  new  .sewers  to  connect  with  the 
m;iin  trunk  sewers  which  will  become  a  part  of 
the  new  system  under  the  bond  issue.  Coun- 
cilman Aldinc  Chambers  is  chairman  of  the 
committee. 

The  city  of  Gainesville,  Ga.,  contemplates 
extending  its  present  sewer  system.  E.  B. 
I'.ppes  is  city  engineer. 


•J*  indicates  work  now  open  for  bids.        ®  indicates  a  contract  let  recently. 
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Illinois. 

©The  board  of  local  improvements  of  Aledo, 
III.,  has  awarded  the  contract  for  the  con- 
struction of  the  new  sewer  extension  in  the 
city  to  Lanyon  &  Clifford  of  Waukcgan,  111., 
for  $9,806.  The  sewer  is  designed  to  serve  the 
southeast,  east  and  northeast  parts  of  the  city. 
W.  S.  Shield.  1-201  Hartford  Bldg..  Chicago, 
is  engineer. 

The  city  council  of  Hoopeston,  111.,  has 
passed  the  sewer  ordinance  which  provides 
for  the  construction  of  a  modern  drainage 
system  for  the  city. 

Engineer  Myron  Tarble  has  completed  plans 
for  the  construction  of  sewers  in  District  No. 
7.  located  in  the  southeastern  part  of  the  city 
of  Aurora,  111.  The  district  comprises  that 
part  of  the  city  east  of  Jackson  St.,  and  south 
of  Benton  St.  It  is  expected  that  work  on 
the  Pigeon  Hill  sewers  will  begin  within  60 
days. 

Indiana. 

®The  following  bids  were  received  by  the 
city  council  of  New  Castle,  Ind.,  Jan.  16,  for 
the  construction  of  two  sewer  systems  in  the 
South  Side ;  both  contracts  being  awarded  to 
James  Gar\'ey :  Webster  and  Southern  Ave. 
sewer — James  Garvev.  $1,025 ;  Lee  &  Ever- 
road,  $1,098;  Lon  Dclanev.  Muncie,  Ind.,  $1,- 
154;  Charles  Minnick.  $1,162;  M.  A.  Frye.  $1,- 
196.  The  engineer's  estimate  was  $1,241 ; 
South  11th  St.  sewer— Tas.  Garvey,  $2,144;  M. 
A.  Fo'e,  $2,359:  Lee  &  Everroad,  $2,219; 
Charles  Minnick,  $2,277 ;  Lon  Delaney.  $2,258. 
The  engineer's  estimate  was  $2,378. 

Iowa. 

•{•Bids  will  be  received  until  Feb.  21  by  W. 
E.  Gamble,  town  clerk,  Mount  Vernon,  la., 
for  sewer  work  comprising  7  1-3  miles  of 
sanitary  sew-ers,  6  to  15  in.  pipe,  with  all  ac- 
cessories, and  a  septic  tank  and  filter  beds. 
Iowa  Engineering  Co..  Clinton.  la.,  engineers 
for  the  work. 

^Bids  w-ill  be  received  until  Feb.  14  by  A. 

M.   Nees.  clerk  of  the  city  of   Sigourney,  la., 

,   for  the  construction  of  approximately  9  miles 

I  of  sanitary  sewers,  8,   10,   12.  and  15  in.  pipe, 

i  and  also  the  sewage  disposal  works.     Hall  & 

.Adams,  Centerville.  la.,  are  engineers. 

The  city  council  of  Nevada,  la.,  has  em- 
ployed Sam  Steigerwalt  of  Boone,  la.,  to  per- 
fect plans  and  ^  specifications  for  a  sanitary 
sewer  system  for  the  city.  As  soon  as  plans 
have  been  orepared  the  city  council  will  let  the 
contract  for  construction- 
Kansas. 

The  city  council  of  Great  Bend,  Kan.,  has 
recently  created  tw'O  new  sewer  districts.  It 
is  the  plan  of  the  present  council  to  extend  the 
system  within  the  next  12  months  so  as  to 
cover  the  entire  town. 

Bids  received  on  Nov.  16.  1910,  at  Fort 
Leavenworth,  Kan.,  by  Constructing  Quarter- 
master J.  E.  Normoyle  for  the  construction  of 
the  sewer  outlet  from  Fort  Leavenworth  in  ) 
the  Missouri  river  have  been  rejected  bv  the 
War  Department,  and  the  same  has  been  or- 
dered re-advertised.  The  new  sewer  is  to  be 
about  two  miles  long,  running  into  the  river 
at  the  south  line  of  the  reservation  near  the 
North  Shaft  mine,  which  is  below  the  intake 
of  the  city  water.  The  E.  A.  Steininger  Con- 
struction Co.,  of  St.  Louis,  Mo.,  submitted  the 
lowest  bid. 

The  city  council  sewer  committee  of  Gar- 
den City.  Kan.,  has  submitted  its  report  favor- 
ing the  installation  of  a  sewer  system  to  that 
body  and  the  same  has  been  approved.  It  is 
probable  that  a  special  election  will  be  held 
to  vote  on  the  proposition. 

Maryland. 

The  city  of  Easton,  Md.,  will  hold  an  elec- 
tion Feb.  23  to  vote  on  the  proposition  of 
issuing  bonds  for  the  construction  of  a  sewer 
system.  If  the  proposition  carries  the  city  will 
hold  another  election  to  vote  for  roads  and 
pavements.     M.  M.  His.g'ns  is  mayor. 

Massachusetts. 

An  order  has  been  introduced  in  the  city 
council  of  Lawrence,  Mass.,  requesting  the  city 

of 


the  construction  of  a  main  sewer  in  bouth 
Lawrence  in  the  vicinity  of  South  Broadway 
and  Lenox  St. 

Minnesota. 

•!«Bids  will  be  received  until  2  p.  m..  Feb. 
6,  by  Board  of  Public  Works,  St.  Paul,  Minn., 
for  the  construction  of  a  sewer  on  St.  An- 
thony .'\ve.,  from  Snelling  Ave  to  Asbury  Ave. 
Plans  and  specifications  are  on  file  at  the  of- 
fice of  J.  J.  O'Leary,  President  of  the^Board, 
and  R.  L.  Gorman,  Clerk. 


^•Bids 


be   received   until 


Feb. 


engineer   to   furnish   estimates   of   the   cost 

•!•  indicates  work  now  open  for  bids 


C,  by  Board  of  Public  Works,  St.  Paul,  Minn., 
for  the  construction  of  a  sewer  in  Western 
.\ve.,  from  Thomas  St.  to  Blair  St.  Plans 
and  specifications  are  on  file  at  the  office  of 
the  Board.     R.  L.  Gorman  is  Clerk. 

Included  in  the  many  bond  issues  recom- 
mended for  the  city  of  Minnenpolis,  Minn.,  is 
a  bond  issue  for  the  sum  of  $500,000  for  the 
construction  of  sewers. 

City  Engineer  McGilivray,  of  Duluth,  Minn., 
has  submitted  the  estimated  cost  of  the  con- 
struction of  a  storm  sewer  in  10th  Ave.,  east 
from  Fourth  to  Eighth  St.,  to  be  $6,490. 

Missouri. 

^Bids  will  be  received  until  noon,  Feb.  14, 
]iy  Board  of  Public  Improvements,  St.  Louis, 
Mo.,  for  the  construction  of  Forest  Park  Foul 
Water  Sewer,  first  section  embracing  2,800  ft. 
of  brick  sew'er,  42  ins.  inside  diameter,  and 
1,050  ft.  of  pipe  sewer,  18  ins.  inside  diameter, 
with  sewer  inlets,  manholes  and  appurtenances : 
one  concrete  pump  well,  15  ft.  inside  diameter 
and  25  ft.  9  ins.  in  total  depth  ;  400  lin.  ft.  of 
wood  piling ;  2,500  ft.,  board  measure,  of  2-in. 
sheathing.  Deposit  required,  $090.  Second 
section  embracing  3,700  ft.  of  brick  sewer,  42 
ins.  inside  diameter,  with  sewer  inlets,  man- 
holes and  appurtenances.  Deposit  required, 
$793.  Third  section  embracing  3,170  ft.  of 
brick  sewer,  42  ins.  inside  diameter,  1,959  ft. 
of  brick  sewer,  30  ins.  mean  inside  diameter, 
and  350  ft.  of  pipe  sewer.  12  ins.  inside  diame- 
ter, with  sewer  inlets,  manholes  and  appur- 
tenances. Deposit  required,  $860.  For  the 
work  of  equipping  the  pumping  plant  of  the- 
Forest  Park  Foul  Water  Sewer,  embracing 
the  work  of  constructing  well  deck  and  motor 
house  on  pump  well  and  the  furnishing  and 
installing  duplicate  sets  of  direct  connected 
contrifugal  pumps  and  motors,  with  valves, 
pipes,  wires,  switches,  and  appurtenances  nec- 
essary for  the  efficient  working  of  the  motors 
and  pumps.  Deposit  required,  $350.  A  sep- 
arate proposal  must  be  made  for  each  letting 
on  a  blank  form  furnished  by  the  Board  of 
Public  Improvements.  Plans  and  specifications 
and  forms  of  contracts  may  be  seen  at  the 
offices  of  the  Board  of  public  improvements 
and  the  sewer  commissioner.  Copy  of  plans 
and  specifications  will  be  furnished  upon  de- 
posit of  $10  in  each  case,  which  sum  will  be 
returned  to  depositor  upon  the  return  of  such 
plans  and  specifications.  Each  bid  must  be  ac- 
companied with  a  certified  check  on  some  bank 
or  trust  company  in  the  city  of  St.  Louis,  pay- 
able to  the  order  of  the  city  treasurer,  for  the 
amount  of  deposit  required,  as  above  stated. 
Maxime  Reber  is  president.  W.  B.  Dryden  is 
secretary. 

4"Bids  will  be  received  until  noon.  Feb.  17. 
by  Board  of  Public  Improvements,  St.  Louis, 
Mo.,  for  constructing  sewers  in  Baden  Sevver 
District  No.  1,  embracing  sewers  of  rein- 
forced concrete,  of  brick  and  Portland  cem- 
ent mortar,  and  of  vitrified  clay  pipe,  of  the 
follow-ing  lengths  and  sizes,  to-wit :  235  ft.  of 
reinforced  concrete  sewer,  14  ft.  by  11  ft.,  2% 
ins.  inside  dimensions;  4,7.50  ft.  of  reinforced 
concrete  sewer,  12  ft.  by  9  ft.  iVi  ins.  inside 
dimensions;  2,642  ft.  of  reinforced  concrete 
sewer,  10  ft.  by  8  ft.  Vs  in.  inside  dimensions; 
969  ft.  of  brick  sewer,  56  ins.  inside  diameter ; 
780  ft.  of  brick  sewer,  52  ins.  inside  diameter ; 
1,833  ft.  of  brick  sewer,  40x60-in.  inside  di- 
mensions; 1,209  ft.  of  brick  sewer,  36x54-in. 
inside  dimensions;  199  ft.  of  brick  sewer.  34x 
ol-in.  inside  dimensions  ;  921  ft.  of  brick  sewer, 
32x48-in.  inside  dimensions;  602  ft.  of  brick 
sewer,  30x45-in.  inside  dimensions;  1,981  ft.  of 
brick  sewer,  28x42-in.  inside  dimensions  ;  2,728 
ft.  of  brick  sewer,  26x39-in.  inside  dimensions; 


J,.J52  ft.  of  brick  sewer,  24x36-in.  inside  di- 
mensions; 1,559  ft.  of  pipe  sewer,  27  ins.  inside- 
diameter:  3.205  ft.  of  pipe  sewer,  24  ins.  inside 
diameter  :  5,01!)  ft.  of  pipe  sewer,  21  ins.  inside 
di;uneter:  S,445  ft.  of  pipe  sewer,  18  ins.  inside 
di;uueter;  18,0,'-'8  ft.  of  pipe  sewer,  15  ins.  in- 
side diameter;  57,270  ft.  of  pipe  sewer,  12  ins. 
inside  di;uneter;  361  ft.  of  pipe  sewer,  6  ins. 
inside  diameter.  With  sewer  inlets,  catch  ba- 
sins, manholes  and  appurtenances.  Deposit  re- 
quired, $10,725.  Plans  and  specifications  and 
form  of  contract  may  be  seen  at  the  offices  of 
the  Board  of  Public  Imiirovements  and  the 
sewer  commissioner.  Copy  of  plans  and  spe- 
cifications will  be  furnisiicd  upon  deposit  of 
$100.  which  sum  will  be  returned  to  depositor 
upon  the  return  of  such  plans  and  specifica- 
tions. Each  bid  must  be  accompanied  with  a 
certified  check  on  some  bank  or  trust  company 
in  the  city  of  St.  Louis,  payable  to  the  order 
of  the  city  treasurer,  for  the  amount  of  de- 
posit required,  as  above  stated.  Maxime 
Kebcr  is  president.  W.  B.  Dryden  is  secre- 
tary. 

•{•Bids  will  be  received  by  the  Board  of 
Local  Improvements,  St.  Louis,  Mo.,  until 
noon,  Feb.  3,  for  the  construction  of  Baden 
Public  Fewer — Second  Section,  from  the  end 
of  the  first  section  at  or  near  Oberbeck  St. 
westwardlv  to  Florissant  Ave.,  under  author- 
ity of  Ordinance  No.  2-5394,  embracing  4,557 
ft.  of  reinforced  concrete  sewer,  14  ft.  x  II 
ft.  2%  irft.  inside  dimensions,  and  3,000  ft.  of 
lateral  pipe  sewers,  8  in.  inside  diameter,  with 
inlets  and  appurtenances.  Plans  and  specifica- 
tions and  form  of  contract  may  be  seen  at  the 
offices  of  the  Board  of  Public  Improvements 
and  the  Sewer  Commissioner.  Copy  of  plans 
and  specifications  will  be  furnished  upon  de- 
posit of  $-50.00.  which  sum  will  be  returned  to 
depositor  upon  the  return  of  such  plans  and 
specifications.  A  certified  check  for  $4,750 
pavable  to  City  Treasurer  must  accompany 
each  bid.  W.  B.  Dryden  is  Secretary  of  the 
Board. 

The  city  council  of  Paris,  Mo.,  contemplates 
submitting  a  sewer  proposition  to  the  tax 
payers  at  the  April  election.  Preliminary  steps 
have  already  been  taken  toward  securing  an 
estimate  of  the  probable  cost  of  the  improve- 
ment. 

The  House  of  Delegates  has-  passed  the  bills 
for  sewering  River  Des  Peres  through  Forest 
Park,  city  of  St.  Louis,  Mo.  The  bills  divide 
the  work  in  three  sections  and  provide  for 
the  reconstruction  of  the  pump  wells  which 
were  in  service  there  during  the  World's  Fair. 
In  temperate  weather  the  river  will  flow 
through  the  sewer,  but  in  stormy  weather  the 
stream  will  flow  through  its  channel.  Several 
short  cuts  will  be  made  in  its  construction. 

Montana. 

•{•Bids  will  be  received  until  8  p.  m.,  Feb. 
7,  by  J.  D.  Matheson,  City  Clerk,  Billings. 
Mont,  for  the  construction  of  a  sanitary  sew- 
er in  Special  Improvement  District  No.  69, 
created  by  Resolution  No.  362.  The  work  for 
wliich  proposals  are  invited  consists  of  ap- 
proximatelv  4,360  cu.  yds.  of  excavation,  1,010 
ft.  of  10-in.  sewer  and  3,400  ft.  of  8-in.  sewer, 
wMth  necessary  "Y"  branches;  seven  manholes 
and  two  flush  tanks,  to  be  completed  on  or  be- 
fore June  1,  1911.  Each  proposal  must  be 
made  upon  blanks  furnished  by  the  city  and 
accompanied  by  a  certified  check  on  some  re- 
sponsible bank  of  the  City  of  Billings,  for  the 
sum  of  $500,  and  made  payable  to  the  City  of 
Billings. 

Nebraska. 

Plans  and  specifications  for  tht-  extension  of 
the  South  Omaha  sewer  southwest  through 
Hanscom  Park  to  30th  and  Woolworth  Ave., 
have  been  accepted  by  the  city  council  of 
South  Omaha.  The  improvement  is  known  .as 
the  Hanscom  Park  sewer  and  will  cost  in 
the  neighborhood  of  $57,000. 

Civil  Engineer  Hershey  Welch  has  sub- 
mitted his  report  together  with  maps  showing 
an  approximate  location  for  a  sewer  system 
to  the  village  board  of  Sidney,  Neb.  The 
work  will  include  about  2,000  ft.  of  12  or  15- 
in.  pipe,  and  about  6,600  ft.  of  10  or  12-in.  pipe 
would  constitute    the  main  sewer.     The  entire 
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cost  of  the  improvement  will  be  between  $10,- 
600  and  $14,400. 

New  Jersey. 

•|«Bids  will  be  received  until  8  :30  p.  m.,  Feb. 
7,  by  Common  Council  of  Summit,  N.  J.,  for 
the  construction  of  4,960  lin.  ft.  of  8  and  10-in, 
vitrified  pipe  sewer  in  Springfield  Ave.  and 
Tulip  St.  and  manholes,  excavation,  etc., 
necessary.  John  S.  Stiger  is  city  engineer.  J. 
E.  Rowe  is  city  clerk. 

•J«Bids  will  be  received  until  3  p.  m.,  Feb. 
3,  by  Building  Committee  of  the  Essex  County 
Board  of  Freeholders,  Newark,  N.  J.,  for  fur- 
nishing and  installing  an  ash  conveying  and 
automatic  stoking  system  and  all  the  work  in 
connection  therewith,  in  the  boiler  room  of  the 
power  house  of  the  Essex  County  Hospital 
for  the  Insane,  Overbrook,  N.  J.  Louis  E. 
Voorhees  is  Chairman  of  the  committee. 

The  town  of  Haddon  Heights,  N.  J.,  will 
sell  bonds  Feb.  7  in  the  sum  of  $40,000  for 
the  construction  of  sewers. 

New  York. 

4«Bids  will  be  received  until  5  p.  m.,  Feb.  24, 
by  Joseph  E.  Murphy,  village  clerk.  Hastings- 
on-Hudson,  N.  Y.,  for  the  construction  of 
sewers  on  Warburton  Ave.,  from  Division  St. 
to  the  northerly  line  of  the  Pinecrest  property 
and  thence  to  the  Hudson  River ;  also  on  Far- 
ragut  Road  from  Ravensdale  Road  to  near  the 
Putnam  Railroad ;  also  on  various  streets  at 
Uniontown :  also  cast  iron  force  main  from 
near  the  Putnam  Railroad  to  the  high  point  on 
Farragut  Road.  Approximately  16,000  ft.  of 
sewer  will  be  laid.  Ward,  Carpenter  &  Co., 
Tarrytown,  N.  Y.,  are  engineers. 

^Bids  will  be  received  until  4  p.  ni.,  Feb.  9. 
by  W.  Armstrong,  clerk,  Board  of  'I'rustees, 
Yorkville,  N.  Y.,  for  the  construction  of  a 
system  of  sanitary  sewers  for  the  town.  The 
work  includes  19.000  lin.  ft.  of  8  to  lo-in. 
sewer,  disposal  plant.  .33  manholes,  10  flush 
tanks.  Plans  and  spscitications  can  be  seen 
at  the  residence  of  M.  C.  Copeland,  York- 
ville, N.  Y.,  and  at  the  office  of  W.  C.  Stone,  9 
Mann  Bldg.,  Utica,  N.  Y.,  engineer. 

Bids  were  received  Jan.  10  by  the  Boroueh 
of  Richmond.  New  York  City.  T.  T.  Fetherton, 


Superintendent  of  Street  Cleaning,  for  the 
construction  of  the  furnaces,  steam  boilers 
and  appurtenances  of  the  Clifton  Destructor. 
The  bids  received  were  as  follows:  (1)  lump 
sum  bid  price  for  construction,  (2)  guaranteed 
cost  of  incineration  per  ton ;  The  MacDonald 
Engineering  Co.,  Chicago,  111.,  (1)  $.j0,3.ju,  (2) 
70  cts. ;  The  Destructor  Co.,  New  York,  (1) 
$67,867,,  (2)  50  cts.  The  basis  of  award- 
value  of  plant  to  city  on  annual  operating 
basis — was  as  follows: 

Investment  Charges: 

The  MaeUoil-       The 
ahi  Enjji-      Destruc- 
neeriiig  Co.      lor  Go. 
i-ost    of   destructor,    as   xjer 

bid     $  .-)0,3.-jU.OO     .$'67,SG7.00 

Cost     of     chimney      (esti- 
mated by  city] '1,000.00  1.000.00 

Co.st      of      buikling      (esti- 
mated by  city). 
(MacDonald)        2.51.006.2.5 

cu.  ft.  at  .?0.20 .jO.:301.L'5         

(Destr\ictor)     tTC.Tfit     cu. 

ft.  at  SO. 20 3).l.j2.S0 

Totals     $10.5.151.2.".     .$10G.019.S0 

Annual  (.!osts; 

10  «er  cent  of  total  invest- 
ment charges   .?  10.51.5.12     $  10.(;01.9S 

Incineration  of  12,000'  tons 
at   $0.70    S. too. 00         

Incineration  of  12.000*   i(tns 

at   $0.50    G. 000. 00 

Totals     •?  IS, 015. 12     $  16.C01.9S 

Gross  co.«ts  per  loii 1.57  1.3S 

Low  Bidder.   .Annual   i^asis.  as  per  contract: 
The  Destructor  Co  by ■....?     2,:!13.14 

'IJsliniated  annual  tonna.^'e  :is  per  eonlract  in- 
forniatinn  and   ternis. 

North   Carolina. 

•J«l'.ids  will  be  received  until  noon,  Feb.  1.5, 
by  Board  of  Commissioners  of  the  town  of 
Wilson,  N.  C.,  for  the  construction  of  brick 
storm  sewer,  from  1.000  to  2,000  ft.  of  30  to 
48  in.  sewer,  T.  A.  Hinnant  is  clerk  of  the 
board. 

Ohio. 

®J,  \^■interbottom  of  Cleveland,  O.,  has 
been  awarded  the  contract  by  the  director  of 
public  service  of  that  city  for  the  construction 
of  a  sewer  in  Chesterfield  and  Phillips  Aves., 
for  $1,14(;,     Rid?  were  opened  Jan,   19. 


Oklahoma. 

®The  city  council  of  Checotah,  Okla.,  has  let 
the  contract  for  the  construction  of  its  new 
sanitary  sewer  to  C.  R.  Nichols  of  Caney, 
Kan.,  for  $29,602. 

Oregon. 

The  city  council  of  Elgin,  Ore.,  has  consid- 
ered a  petition  which  ordered  the  city  record- 
er to  draw  an  ordinance  that  the  city  submit 
to  the  voters  an  amendment  to  the  charter 
whereby  the  city  may  be  bonded  for  $30,000 
to  enlarge  the  water  sj'Stem,  construct  a  sewer 
system  and  a  city  hall. 

South  Dakota. 

®W.  C.  Eraser  of  Rochester,  Minn.,  has 
been  awarded  the  contract  in  Aberdeen.  S. 
Dak,,  for  constructing  5,600  ft.  of  sewer  the 
coming  spring.  The  material  to  be  used  is 
20-in.  pipe.  The  contract  involves  an  expen- 
diture of  about  $12,000. 

Washington. 

®Tiganilli  &  Payne  have  been  awarded  the 
contract  in  Tacoma,  Wash.,  for  the  construc- 
tion of  a  sanitary  sewer  on  North  17th  St,, 
between  Tunett  and  the  west  line  of  Baker's 
1st  addition   for  $4,000, 

®The  board  of  public  works  of  Spokane, 
Wash,,  has  awarded  the  contract  for  the  con- 
struction of  the  sewer  on  Main  Ave,,  Cedar 
to  Ash  St.,  to  C.  Burgie  for  .$3,050. 

West  Virginia. 

•J«Bids  will  be  received  until  2  p.  m.  (east- 
ern time)  Feb.  20,  by  Board  of  City  Commis- 
sioners, Huntington,  W.  Va.,  for  the  construc- 
tion of  sewer  in  Adams  Ave.  from  Thirteenth 
to  Fifteenth  St.  and  from  Adams  Ave  in  Fif- 
teenth St.  to  the  alley  between  Washington 
and  Virginia  Aves. ;  and  in  alley  between 
Washington  and  Virginia  Aves.  from  Fif- 
teenth to  Eighteenth  St. ;  and  in  alley  between 
Washington  and  Adams  Aves.  from  Fifteenth 
to  Eighteenth  St.  A  certified  check  of  $500.00 
will  be  required  to  accompany  each  bid  made 
payable  to  the  city  treasurer.  John  Coon  is 
Commissioner  of  Streets.  A.  B.  Maupin,  City 
Engineer, 


Alabama. 

®The  contract  for  dredging  in  front  of  the 
first  municipal  wharf  at  San  Pedro,  California, 
has  been  awarded  to  the  Pacific  Wharf  & 
Storage  Co..  and  the  dredger  Greater  Los 
.'Angeles  will  be  taken  to  Wilmington  to  do 
the  work.  Material  for  the  new  wharf  is  now 
on  the  ground.  The  contract  calls  for  about 
25,000  cu,  yds.  of  dredging  at  24%  cts.  per  yd. 

The  budget  submitted  to  the  City  Council 
of  Mobile,  Ala.,  provides  for  an  appropriation 
of  $50,000  for  the  permanent  improvement  of 
the  city  wharves.  A  steel  warehouse  is  in- 
cluded in  the  proposed  improvements. 

California. 

^Bids  will  be  received  until  11  a.  m.,  Feb. 
4.  by  Constructing  Quartermaster  Maj.  George 
McWilliamson,  Fort  Mason.  Cal.,  for  con- 
structing the  following  buildings  (including 
plumbing,  heating,  electric  wiring  and  fix- 
tures), one  field  officers'  quarters,  plan  235-C; 
two  field  officers'  quarters,  plan  235-D ;  four 
double  company  officers'  quarters,  one  quar- 
ters for  four  company  officers,  three  double 
non-commissioned  officers'  quarters,  one  ad- 
ministration building,  one  band  barrack,  one 
guardhouse,  one  quartermaster  and  commis- 
sary storehouse  and  one  dispensary  at  Fort 
Winfield  Scott.  Cal, 

District  of  Columbia. 

•J*Bids  will  be  received  until  10 :30  a.  m.. 
March  24.  by  Capt.  F.  C.  Boggs.  General  Pur- 
chasing Officer.  Isthmian  Canal  Commission, 
Washington,   D.   C,   for  Rack  Railway  Mate- 


rial for  the  Panama  Canal  Locks,  mcluding 
rack,  steel  crossties,  bolts  and  nuts,  tie  clips, 
washers,  steel  channels,  rail  bonds,  copper 
conductor  rails,  steel  conductor  rails,  insu- 
lators, bumpers,  frogs,  switches,  etc. 

•|«Bids  will  be  received  until  2  p.  m.,  Feb,  3, 
by  Commissioners  of  the  District  of  Colum- 
bia, Washington,  D.  C.  for  constructing  a  12- 
room  school  building  No,  165  at  the  southeast 
corner  of  8th  and  T  Sts,.  N,  W,,  Washington, 

•J»Bids  will  be  received  until  10 :30  a,  m., 
Feb,  17,  by  Capt,  F.  C.  Boggs,  General  Pur- 
chasing Officer.  Isthmian  Canal  Commission, 
"Washington,  D,  C.  for  rod  and  angle  rein- 
forcement material  for  concrete  piles,  brake 
shoe  keys  and  hose, 

•I-Bids  will  be  received  until  10  :.30  a.  in,, 
Feb,  24,  by  Cant.  F,  C,  Boggs.  General  Pur- 
chasing Officer,  Isthmian  Canal  Commission, 
Washington.  D,  C,  for  furnishing  under  Canal 
Circular  620,  Lock  Gate  recess  covers,  includ- 
ing structural   material,   castings,   etc. 

Illinois. 


^Bids  will  be  received 
2,  by  Commanding  Officer 
senal.  Ill,,  for  furnishing 
kiln  apparatus  to  be  similar 
drews  condensing  dry  kiln, 
separate  kilns,  each  having 
ing  10.000  ft.  of  1-in.  thi< 
lumber,  16  ft.   long, 

^Bids  will   he  rcccivi'i! 
2     1911,  bv   B,    T,   Miilluiey 
Public   Works,   City  of   Ch 


until  2  p,  m,.  Feb, 
,  Rock  Island  Ar- 
one  moist  air  dry 
to  that  of  the  Au- 
to consist  of  two 
a  c:ipacity  for  dry- 
k  oak   and   hickory 

uitil  11  a,  in,  Feb, 
.  Commissioner  of 
icago,   for   furnish- 


ing   and    delivcrmg    4o,U00    lbs,     ( appniximate 
weight)   white  cotton  waste, 

^Bids  will  be  received  until  12  in,.  Feb,  3, 
1011,  by  the  Board  of  Education,  City  of  Chi- 
cago, J.  J,  Magrady.  Inspector  of  School 
Buildings,  Room  700  Tribune  Bldg,,  for  fur- 
nishing the  following  lumber : 

30.000  ft.   Ixt  yellow  pine  1-2  clear  rough, 

15.000  ft,  2x4  vellow  pine  1-2  clear  rough. 

IG.OOO  ft.  1x10  yellow  pine  1-2  clear  rough. 

16,000  ft.   IxC  yellow  pine  1-2  clear  rough. 

16,000  ft,  1x12  yellow  pine  1-2  clear  rough, 

16,000  ft,  1x1 '4    vellow  pine  1-2  clear  rough, 

•10.000  ft,  1x12  vellow  pine  S2S  No,  2  com, 

20,000  ft,   IxS  vellow  pine  S2S   No.   1   com 

40.000  ft.  1x10  yellow  pine  .S2S  No,  2  com, 

15,000  ft.  1   in.  ash  common  and  better,  rough. 

15.000  ft,  3  in,  ash  or  maple,  common  .and 
bettei-.  rough   (for  table  legs). 

15.000  ft.  m  in.  maple.  1-2  clear,  rough.  12  ft.. 
14   ft,.   16   ft,   ler-'Stlis.   equal  quantities. 

30.000  ft,   2  in,  maple,   1-2  clear,   rough. 

15,000  ft,  1  in,  Cottonwood,  No.  2  all  widths 
and    lengths,    rough. 

15,000  ft.  1  in.  elm.  all  widths  and  lengths 
rough,  common  and  better. 

15,000  ft.  21^  in.  maple  or  elm.  common  and 
better,   rough. 

1.000  pieces  2x4x16  S4.g  No.  1  common  hemlock. 

100  pieces  2x6x16  P4S  No.   1   common   hemlock. 

.lOO  pieces  2x4x12   S4.S  No.   1   common  hemlock. 

300  pieces  2x6x12  .SIS  No.   1   common  hemlock. 

300  pieces  2xSxlG  S4S  No.   1   common   hemlock. 

100  pieces  2x10x16  S2S  No.  1  common  hemlock. 

400  pieces  2x12x16  S2S  No.  1  common  hemlock. 

200  pieces  2x12x12  S2S  No.  1  common  hemlock. 

100  pieces  3x12x16  .S2S  No.  1  common  hemlock. 

100  pieces  3x12x12  S2.S  No.  1  common  hemlock. 

100  pieces  3x4x16  S4S  No.   1  common  hemlock. 

100  pieces  4x4x16  rough  No.  1  com.   liemlock. 

100  pieces  4x4xlC  S4S  No.   1  common  hemlock. 

100  pieces  6x6x16  S4S  No.   1   common  hemlock. 

5.000  ft.  1x6x16  No.  1  common  white  pine,  D. 
.M.   B.   2S  and  center  beaded. 


-i-  indicates  work  now  open  for  bids.        ®  indicates  a  contract  let  recently. 
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"j.OOO  ft.  1x6x12  No.  1  common  white  pine  1'. 
M.   B.  and  center  beaded. 

.'..000  ft.    1x6x16  No.   1   wliite  pine  S4S. 

...OOO  ft.  1x6x16  No.  1  common  white  pine  D. 
*  M. 

5,000  ft.  1x6x16  No.  1  common  hemlock  D.  &  M. 

5,000  ft.  1x4x16  yellow  pine,  clear  partition 
center  beaded. 

S,000  ft.  1x4x14  yellow  pine,  clear  partition, 
center  beaded.  .  , 

S.OOO  ft.  1x4x12  yellow  pine,  clear  partition, 
center  beaded. 

25.000  Star  A.  Star  clear  shingles  per  M. 
Uitis  must  bo  f.  o.  b.  kiln  dried,  f.  o.  b.  not  kiln 
dried  and  delivered  at  work.-ihop.  "4S  W.  Mon- 
roe St. 

Kansas. 

^•Biils  will  In-  received  until  10  a.  m  .  Feb. 
'X  bv  Capt,  F.  W.  Van  Onync,  Quartermaster, 
U.  S.  Military  Prison.  F'ort  Leavenworth,  Kan., 
for  furnishins  S2(i  nuls  woven  wire  field  fence. 
•iOO  lbs.  galvanized  fence  staples  and  l  barrels 
of  cold  tar. 

Kentucky. 

•J».\s  noted  in  our  issue  of  Jan.  "i")  l)ids  arc 
being  asked  until  2  p.  m.,  Feb.  20,  by  Maj.  H. 
lervey,  U.  S.  Engineers,  Cincinnati.  O.,  for 
constructing  Lock  and  Dam  No.  2P,  Ohio 
River,  near  Ashland.  Ky.  This  work  con- 
sists of  constructing  lock,  guide  walls,  river 
wall  power  house,  the  dam.  including  the  nav- 
igable pass  and  the  bear  trap  at'  the  Chanoine 
veins,  and  the  abutment :  the  grading  and  pav- 
ing the  esplanade,  etc.  The  estimate  of  quan- 
tities is  as  follows:  16  ft.  cofferdam,  4,200  lin. 
ft. :  10  ft.  cofferdam,  1,600  lin.  ft. ;  common 
excavation,  93,681  cu.  yds. ;  rock  excavation. 
■I, 1.55  cu.  yds. ;  fdl,  lfl.93.")  cu.  vds. :  riprap, 
2.500  cu.  yds.;  oak  timber,  60,317  ft.  B.  M. : 
reinforced  concrete,  130  cu.  yds.;  concrete, 
36,868  cu.  yds. ;  concrete  paving,  1,200  cu  yds. ; 
structural  steel,  1.02-1.8S4  lbs.;  reinforcing 
rods,  21..3.53  lbs. ;  f  orgings.  •56,.582  lbs. ;  bolts. 
etc..  73,308  lbs.;  iron  castings,  277,887  lbs.; 
-teel  castings,  18.3,.506  lbs.;  bronze,  1.170  lbs.; 
drilling  bolt  holes,  4,000  lin.  ft. ;  .)  in.  pipe. 
370  lin.  ft. ;  4-in  pipe.  2.400  lin.  ft. ;  3-in.  pipe, 
•570  lin.  ft.;  2%-in.  pipe.  7.")0  lin.  ft.;  2-in.  pipe, 
800  lin.  ft.;  tile  drain,  8."ii1  lin.  ft. 

Louisiana. 

4«I^ids  will  be  received  until  7  ;30  p.  in.,  Feb. 
21,  by  Board  of  Commissioners.  New  Orleans, 
La.,  200  New  Court  Bldg.,  for  the  fabrication 
and  erection  of  the  structural  steel  and  cast 
iron  for  the  William  A.  Kernaghan  Shed.  J. 
F.  Coleman  &  Co.  are  Engineers.  A  deposit 
..f  $1,000  innst  be  filed  with  each  bid.  Hugh 
McCloskey  is  President. 

^Bids  will  be  received  until  7  :.30  p.  ui.  (in- 
stead of  1  ;30  o.  m.,  as  advertised  in  last  issue). 
Feb.  21,  bv  Board  of  Coinmissioners  of  the 
Port  of  New  Orleans,  200  New  Court  Bldg., 
New  Orleans,  La.,  for  the  fabrication  and  erec- 
tion of  the  structural  steel  and  cast-iron  for 
the  William  A.  Kernaghan  Shed.  J.  F.  Cole- 
man &  Co.,  Engineers.  Work  is  advertised 
elsewhere  in  this  issue. 

Maryland. 

4*Bids  will  be  received  until  11  a.  m..  Feb. 
8.  by  Board  of  Awards,  J.  Barry  INIahooI, 
President,  Baltimore,  Md..  for  furnishing  for 
the  use  of  the  Electrical  Commission,  cement, 
sand,  stone  (crushed),  brick,  lumber,  and  for 
hauling  bulk  material.  Raleigh  C.  Thomas  is 
Chief  Engineer,  City  Hall. 

•|«Bids  will  be  received  until  11  a.  m..  Feb. 
1.  by  President  J.  Barry  Mahool,  Board  of 
.\wards,  Baltimore,  Md.,  for  erecting  a  vault 
on  the  north  side  of  driveway  in  front  of 
present  city  hall  annex  No.  1.  Edward  D. 
Preston   is   Inspector  of  Buildings. 

Massachusetts. 

^Bids  will  be  received  until  11  a.  m.,  Feb. 
10,  by  Commanding  Officer.  Watertown  Ar- 
^enel.  Mass.,  for  furnishing  and  installing  at 
the  Watertown  Arsenal  a  15-ton  acid  tipping 
open  hearth  furnace  and  necessary  changes  in 
craneways  and  buildings. 

Michigan. 

®The  Lake  .Superior  &  I-hpeming  Ry.  Co., 
R.  C  Young,  Chief  Engineer.  Marquette. 
Mich.,  has  awarded  the  contract  for  the  steel 
work  for  its  $1,200,000  new  ore  dock,  to  be 
Iniilt  at  Marquette,  to  the  Wisconsin  Bridge 
iK-    Iron    Co..    Milwaukee.      The    duck    will    be 


constructed  of  reinforced  concrete.  It  will 
be  1,200  ft.  long.  .")4  ft.  w^de  and  75  ft.  high, 
and  will  have  200  pockets  of  an  aggregate 
storage  capacity  of  47,000  tons.  The  dock 
will  require  5,000  tons  of  steel,  80,000  ft.  of 
maple.  8lX\000  ft.  of  earth  filling,  8,000  piles 
80,000  ft.  of  lumber,  and  33,200  yd!:,  of  con- 
crete. 

Mississippi. 

4*Bids  will  be  received  until  3  p.  ni.,  March 
8,  by  James  Knox  Taylor,  Supervising  .Archi- 
tect, Treasury  Department,  Washington,  D.  C. 
for  the  con.struction  complete,  including  plumb- 
ing, gas  piping,  heating  apparatus,  electric  con- 
duits and  wiring,  of  the  U.  S.  Post  Office  at 
Brookhaven,  Miss. 

F.  Lynn  HrowMi,  Chicago,  III.,  has  applied  to 
the  city  council  of  Pascagoula,  Miss.,  for  a 
franchise  for  the  erection  of  a  gas  plant,  put- 
ting down  mains,  etc.  The  work  is  to  be  com- 
pleted in  two  years  after  the  passing  of  the 
ordinance. 

Missouri. 

•|«Bids  will  be  received  until  noon.  Feb.  0. 
by  George  W.  Pipe,  Superintendent  Police 
Buildings,  2820  Market  St.,  St.  Louis,  Mo.,  for 
the  erection  and  completion  of  a  one-story 
Patrol  House  and  stable  for  the  Metropolitan 
Police  Department  to  be  located  in  City  Block 
\'o.  4203  at  the  northeast  corner  Gimblin  Road 
and  Broadway. 

New  Hampshire. 

©Williamson  Bros.  Co.,  of  Philadelphia  Pa,, 
has  been  .-iwarded  the  contract  by  R.  C.  Flolly- 
day.  Chief  of  Bureau  of  Yards  and  Docks. 
Navy  Dept.,  Washington,  D.  C,  for  furnishing 
and  installing  one  electric  motor  driven  caj)- 
stan  at  the  navy  yard,  Portsmouth,  N.  H.,  for 
$2,195.  Bids  w-ere  opened  Jan.  7. 
New  Jersey. 

•{•Bids  will  be  received  until  8  n.  ni-.  l'\4). 
7,  by  James  L.  Wolfe,  Town  Clerk  West  New- 
York,  N.  J.,  for  the  installation  of  a  heating 
system  in  the  town  hall  of  the  town. 

•{•Bids  will  be  received  until  10  ;30  a.  m.. 
Feb.  23,  by  Frederic  H.  Smith,  Constructing 
Quartermaster,  Fort  Hancock,  N.  J.,  for  fur- 
nishing and  installing  of  door  and  window 
screens  in  public  buildings  at  Fort  Hancock, 
N.  J.,  as  per  accompanying  list.  On  One 
Double  Set  of  Non-Commissioned  Officers' 
Quarters— 4  doors,  2  ft.  10  in.  .x  7  ft.  7  in., 
casing  H/4  in.;  14  windows,  2  ft.  10  in.  wide  x 
2  ft.  6  in.  high,  wood  frames ;  2  windows,  2  ft. 
10  in.  wide  x  1  ft.  10  in.  high,  wood  frames;  4 
windows,  2  ft.  10  in.  w^ide  x  1  ft.  3  in.  high, 
wood  frames.  On  One  Double  Set  of  Fire- 
men's Quarters — 1  doors,  3  ft.  x  7  ft.,  casing. 
1%  in.;  14  windows,  2  ft.  11%  in.  wide  x  2 
ft,   I   in,  high,  wood  frames. 

New  Mexico. 

•{•Bids  will  be  received  until  11  a.  m.,  March 
4,  by  the  Quartermaster,  Fort  Bayard,  N.  Mex.. 
for  furnishing  and  installing  door  and  window 
screens  in  three  double  sets  of  Company  Of- 
ficers' quarters. 

New  York. 

•{•Bids  will  be  received  until  11  a,  m,,  Feb, 
18,  by  Constructing  Quartermaster,  New  Lon- 
don, Conn.,  for  the  construction  at  Fort  H. 
G.  Wright,  N.  Y.,  of  a  brick  quartermaster's 
and  ordnance  storehouse  and  installing  electric 
wiring  and  fixtures.  Capt.  F.  T.  Arnold  is 
Constructing  Quartermaster,  New  London. 

^Bids  will  be  received  until  noon,  Feb.  7. 
by  State  Board  of  Armory  Commissioners.  F". 
.V  McNeely,  Sec.  Albany,  N.  Y.,  for  the  con- 
struction of  revolver  ranges,  magazine,  pump 
house  and  water  supply  w-ork ;  property  line 
fence ;  steel  backstops ;  ice  house  at  the  New 
Work  Rifle   Range,  Blauvelt.  N.  Y. 

Ohio. 


^Bids   wil 


received  until  2  p.   m.,  Feb. 


28,  by  H.  Jervey,  Maj.  U.  S.  Engineers,  Cin- 
cinnati, O.,  for  constructing  four  lock  ten- 
ders' dwellings  at  dam  No.  37,  Ohio  River. 

Oregon, 

^Bids  will  be  received  until  4  p.  m,,  Feb. 
9,  A.  L,  Barbour,  Auditor,  Portland,  Ore.,  for 
furnishing  the  Fire  Department  of  the  City  of 


Portland,    Oregon,    with    4,000    ft.    of   2Vi    in. 
hose  and  600  ft.  of  1%  in.  hose,  said  hose  to   . 
be  in  50  ft.  lengths  with  couplings  to  corres- 
pond to  those  now  in  use  in  said  Fire  Depart- 
ment. 

Pennsylvania. 

•{•liid.s  will  be  received  until  iioou,  Feb.  7, 
by  J.  l''.  Ilasskarl,  .'Acting  Director  Department 
of  Wharves,  Docks  and  Ferries,  555  Bourse 
Bldg.,  Philadelphia,  Pa.,  for  furnishing  one 
deck  and  derrick  scow. 

©The  McClintic-Marshall  Construction  Co., 
Pittsburg,  Pa.,  has  been  awarded  the  con- 
tract at  $314,000  for  constructing  the  super- 
structure of  the  Vine  St.  pier  for  the  city 
of   Philadelphia. 

Tennessee. 

^Bids  will  be  received  until  11  a.  m.,  Feb. 
20,  by  Tvlaj.  W.  W.  Harts,  U.  S,  Engineer, 
Nashville,  4'enn..  for  furnishing  machinery, 
fittings,   etc.,   for  derrick  boat  Tishomingo. 

Texas. 

•{•Bids  will  be  received  until  1  p.  m.,  Feb. 
3,  by  School  Board,  Brookshire,  Texas,  for  the 
construction  of  a  2-story  brick  school  building 
at  Brookshire,  Texas.  Each  bid  inust  be  ac- 
coni[);inied  by  a  certified  check  payable  to  J. 
W.  Edmanson,  President  of  the  Board,  for 
$250.  F.  S.  Glover  and  Son,  324  Mason  Bldg,. 
Houston,  Texas,  Architects. 

®C.  G.  Patton,  Houston,  Tex.,  has  been 
awarded  a  contract  by  the  International  & 
(ireat  Northern  R.  R.,  O.  H.  Crittenden,  Con- 
sulting Engineer,  Palestine,  Tex.,  for  the  con- 
struction of  wharves  and  warehouses  on  the 
company's  property  on  the  channel  just  be- 
low the  turning  basin.  The  w-harves  will  be 
100  ft.  long  and  the  warehouse  .50x500  ft.  The 
work  will  cost  about  $.50,000.  This  is  said  to 
he  the  beginning  of  extensive  improveinents 
liy  the  railway  on  its  property  on  the  channel, 

Virginia. 

®E.  Cross  &  Son,  Portsmouth,  Va.,  have 
the  contract  for  constructing  1,300  ft.  of  bulk- 
head in  front  of  the  Portsmouth  Co.'s  tract 
.il  Portsmouth,  Va.  It  is  possible  that  the 
liulkhead  will  be  extended  to  3.000  ft. 

Canada. 

^Bids  will  be  received  until  11  a.  m.,  Feb. 
3,  by  M.  Peterson,  Secy  Board  of  Control. 
Winnipeg,  Man.,  for  supplying  a  quantity  of 
brass  goods  to  be  delivered  F.  O.  B.  cars 
City  Yards,  Winnipeg. 

^•Bids  will  be  received  until  4  p.  m.,  Feb. 
13,  by  R.  C  Desrochers,  Secy.,  Department 
of  Public  Works,  Ottawa,  Ont.,  for  alteration 
of  the  Examining  Warehouse,  Toronto,  Ont, 
Plans,  specifications  and  form  of  contract  can 
be  seen  and  forms  of  tender  obtained  at  the 
office  of  Mr.  Thos.  Hastings,  Clerk  of  Works. 
Postal  Statioii  F,  Yonge  St.,  Toronto,  and  at 
this   Department. 

®The  .•\dvance  Machine  Works  of  Walker- 
ville,  Ont.,  has  been  a:warded  the  contract  by 
the  board  of  control,  M.  Peterson,  Secy.,  Win- 
nipeg, Man.,  for  furnishing  an  electric  travel- 
ing crane  for  $4,6.30.  Bids  were  opened  Ian, 
23. 

©Siemens  Bros.  Dynamos  Works,  Toronto. 
Ont.,  has  been  awarded  the  contract  by  the 
Board  of  Control,  M.  Peterson.  Secy.,  Winni- 
peg, Man.,  for  furnishing  two  500  k.  w.  motor 
generator  sets  for  $16,410.  Bids  were  opened 
Jan.  23. 

Mexico. 

•{•Bids  will  be  received  until  March  1.  by 
Lewis  Lukes,  Vice  President  and  General 
Manager  of  Monterev  Railwav,  Light  and 
Power  Co.,  Ltd..  Apartado  (P.  O.  Box  58  Mon- 
terey, N.  L.  Mexico),  for  the  erection  of  a 
gas  plant  to  serve  the  requirements  of  Mon- 
terey, Mexico,  a  modern  city  of  85,000  inhabi- 
tants, with  first-class  railroad  facilities.  Plans 
and  specifications  may  be  seen  at  the  com- 
pany's offices.  Copies  of  plans  and  specific^t- 
tions,  form  of  tender  and  other  necessary  in- 
formation will  be  furnished  responsible  bid- 
ders on  request.  Separate  or  supplemental  ten- 
ders will  also  be  received  at  the  same  time  for 
the  laying  of  gas  mains  and  curb  connections. 


4*  indicates  work  now  open  for  bids.        ®  indicates  a  contract  let  recently. 
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The  Proved  Quality  Dump  Car 

The  unequaied  practical  experience  back  ot  \Ve-;tern  Dutfi- 
Cars  combined  with  their  sturdy  construction  and  the  fact  thai 
they  have  always  led  in  improvement  is  the  reason  for  their 
matchless  reputation  for  quality  anti   efficieocy^thcy  are  as 

^ood  as  greatest  skill  can  make  them. 

The    Western    Four  Yard   Car 

IS  ideal  size  fur  ii-it.  gauKC.  U  is  unbeatable  tn  design  ami  ct>n- 
struction — ample  capacity  for  heavy  loads,  yet  of  low.  compact 
iorm,  with  bed  and  truck  separable,  steep  dumping  angle  and 
automatic  pivoted  sideboards.     It  is  dependable  in  any  service. 

Sizes  and  styles  of  Dump  Cars  for  every  purpose  are  rlcscribfd 
m  our  general  catalog  of  earth  and  stone-hanilllnK  macliint-ry 

Western  Wheeled  Scraper  Co. 

Aurora,  111  ,  U.  S.   A. 


NOTICE    TO    CONTRACTORS. 

Sealed  proposals  will  be  received  at 
the  ofBce  of  the  undersigned  in  the 
City  of  Bozeman.  Montana,  until  5 
o'clock  p.  m.  on  the  16th  day  of  Feb- 
ruary, 1911,  for  the  laying  of  concreti- 
on the  sideslopes  and  liottom  of  the 
enlarged  reservoir  of  the  Bozeman 
City  water  works,  amounting  to  about 
4.840  square  yards  in  accordance  witli 
the  plans  and  specifications  therefor 
on   tile  at  this   office. 

Blank  "Proposals."  copies  of  "Speci- 
fications." and  "Instruction  to  Bidders" 
may  be  obtained  of  the  City  Clerk  or 
the   City   Engineer. 

Each  bid  must  be  accouipanied  by  a 
certified  check  for  Two  Hundred  Dol- 
lars ($200.00)  upon  some  bank  in 
Bozeman.  Montana.  payable  to  the 
Treasurer  of  said  city,  which  check 
will  be  forfeited  to  the  said  city  in 
case  the  successful  bidder  shall  fail  to 
furnish  satisfactory  bond  and  enter  in- 
to the  proposed  contract  within  ten 
(10)  days  from  tlie  date  of  notification 
of   award. 

The  Crty  of  Bozeman  reserves  the 
I'ight    to    reject    any   and    all    bids, 

A.    M.    BRANDENBURG, 

City  Clerk. 


NOTICE    TO    CONTRACTORS. 

Sealed  proposals  will  be  r«'ceived  at 
the  office  of  the  undersigned  in  tlie 
City  of  Bozeman.  Montana,  until  5 
o'clock  p.  m..  on  the  16th  day  of  Feb- 
ruary, 1911.  for  the  excavation  re- 
nuired  to  enlarge  the  reservoir  of  the 
Bozeman  City  Water  Works,  and  in- 
creasing the  size  of  the  dam  and  banks 
with  the  excavated  material,  amount- 
ing to  about  13.000  cubic  yards  in  ac- 
cordance with  the  specifications  there- 
for on  file  at  this  -office. 

Blank  "Proposals."  copies  of  speci- 
fications and  instructions  to  bidders 
may  be  obtained  of  the  City  Clerk  or 
tlie  City   Engineer. 

Each  bid  must  be  accompanied  by  a 
rertified  check  for  One  Hundred  Dol- 
lars ($100.00)  upon  some  bank  in 
Bozeman,  Montana,  payable  to  the 
Treasurer  of  said  city,  which  check 
will  be  forfeited  to  the  said  city  in 
case  the  successful  bidder  shall  fail 
to  furnish  satisfactory  bond  and  enter 
into  the  proposed  contract  within  five 
(5)  days  from  the  date  of  notification 
of  award. 

The  right  is  reserved  to  n-ject  any 
and   all   bids. 

A.    M.    BRANDENBURG. 
■         -      ■     ■   -  City    Clerk. 


New  Orleans.  La..  Jan.  i;2.  1911. 

Sealed  proposals  will  be  received  by  the 
Board  of  Commissioners  of  the  Port  of 
New  Orleans,  at  their  office,  Suite  200, 
New  Court  building,  until  Feb.  21,  1911,  at 
7:30  o'clock  I3.  m.,  for  the  faI)rication  anil 
erection  of  the  structural  steel  and  cast 
iron  tor  the  Wm.  A,  Kernaghan  Shed. 

Deposit — One  thousand  dollars  ($1,000). 
cash  or  certified  check. 

Bond — In  full  amount  of  contract. 

Payment  —  Eighty  per  cent  (.S0%) 
monthly. 

Plans,  specifications,  proposal  forms, 
etc.,  prepared  by  J.  F.  Coleman  &  Co., 
Engineers,  are  on  file  at  the  office  of  the 
Engineer,  A.  C.  Bell,  Suite  200.  New  Court 
building.  New  Orleans,  La.,  by  wliom  full 
sets  will  be  furnished  on  deposit  of  twen- 
ty-five ($2S.00)  dollars,  the  said  deposit 
will  be  refunded  upon  the  safe  return  of 
said  set  in  good  order. 

THE  RIGHT  IS  RESERVED  TO  RE- 
JECT ANY  AND  ALL  BIDS. 

Hugh  McCloskey.   President. 
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by 
F.  LAVIS,  M.  Am.  Soc.  C.  E. 

M.  Am.  Ky.  Eng.  &  11.  W.  Assoc. 

Field  Methods  of  Location 
and    Preparation  of    Reports 

Complete  Data  and   Method* 
for  Preparing  Estimates  of  Cost 

270  pages,  plans  and  diagrams 

Price  $3.00,  net 

THE  MYRO.N  C.  CLARK 
PUBLISHING  CO. 


355  Dearborn  St . 
CHICAGO 


13  Park  Row 
NEW  YORK 


If  You  Want  Help 

insert  a   "want  ad."  in  E.N'GlNiiERiNG- 
CoNTRACTiNG.      It   will    cost   you    but 

One  Cent  a  Word 

to  reach    14.000   readers. 


TIP  GARS  FOR  GONTRACTORS 

(Hunt's  ''Industrial"  Patent) 


Easy 

to 
Load 


Light 

and 

Smooth 

RaoDiDg 


Til*     OAtt 

'T^HIS  car  is  built  with  the  body  hung  be- 
■■■  tween  the  wheels  and  is  nearly  a  foot 
lower  than  the  ordinary  tip  car  making  it 
much  easier  to  load.  Six  sizes,  12  to  40  cubic 
feet,  kept  in  stock. 

Write  us  for  Further  Information 
and  for  Bulletin. 

C.  W.  HUNT  COMPANY 

WEST  NEW    DRIGHTON,    NEW   YORK 

New  York  City.  4S  Broadway 
Chlcaeo.  1616  FlBhcr  Bulldlnif 

Atlanta.  Ga..  1607  Rhodei  Building 

Richmond.  Va  .  State  Bank  Building 
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I'ROVTiI)  CKNIklFU- 
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Greavrs  Specially  Mfg. Co. 
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A   Professional  Card 

in  Engineering-Contracting  not 
only  forms  an  asset  to  your  busi- 
ness— but  keeps  your  name 
constantly  before  the  minds  of 
our  readers — the  greater  portion 
of  whom  have  more  or  less  need 
for  professional  services. 

75  Cents  a  Week 

places  you  in  good  company. 


The  Military  College  the  Stale  ot  Vermont 

NORWICH  UNIVERSITY 

Northlieldp  Vermonl 

Courses:  Clrll  Enctneerlng.  Electrical  Engineering, 
Chemistry,  Arts.  .Science  and  Letters.  Military  DIs- 
t'lpUiie  with  complete  routine  and  Instruction  lor  all 
For  full  Information,  address  THE  SECRETARY. 
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PITTSBURG  WAREHOUSE 

PITTSBURG,    PA, 

A  Complete  Stock  of 
Structural  Shapes 

Plates 

Bar  Mill  Products 

Available  For  Immediate  Shipment 

For  Information  write  to 

SBUJiRO   \a/aremoujse: 

Carnegie  Building,  Pittsburg,  Pa. 

tor  to 

imeoie:    steeu   coivip^mmv 


at  the  following  District  Offices: 


BIRMINQHAM 
BOSTON 
BUFPALO 
CHICAQO 


CINCINNATI 
CLEVELAND 
DETROIT 
DENVER 


NEW  ORLEANS 
NEW  YORK 
PHILADELPHIA 
PITTSBURG 


PORTLAND 
SAN  FRANCISCO 
ST.  LOL'IS 
ST.  PAUL 


Export  Representatives:    United  States  Steel  Products  Company,  New  York,  N.  Y. 
STOCK   LIST   WILL  BE   SENT   ON    REQUEST 


PETER  E.  MEAGHER  LABOR  AGENCY 

Largest  in  the  Northwest 
Male  Help 


Railway 
Mining 

Contracting 
Equipment 


New  and  Second   Hand 
Stock  carried  at  Duluth 


furnished  to  employers 
FREE  OF  CHARGE 

409  West  Michigan  Street,  DULUTH,  MINNESOTA 


St.  Louis         Pueblo         Kansas  City 


Furnishing    Railroad    Labor    a    Specialty 

KOENIG'S 

LABOR   AGENCIES 

A.  B.  KOENIG.  Proprietor 
612  Walnut  St..  St.  Louis,  Mo.  107  N.  Main  St..   Little  RocW.  Ark. 

507   Blutf  St.,   Kansas  Cltv.  Mo.  65   Poplar  Ave..  Memphis.  Tenn. 

326   Victoria  Ave..  Pueblo,  Colo. 

Associate  Offices  in  All  Important  Cities  of  the  United  States 

CONTRACTORS,    WHEN    IN    ANY    OF    THE    ABOVE   PLACES   MAKE   MY   OFFICE   YOUR  HEADQUARTERS 

All   Railroad  and  Contractors'  Papers  on  File. 


Little  Rock       Memphis       Fort  Smith 
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CnrrirtCkX^finir       C  r^nifariintt  ^^'Me    a    considerable    percentage    of     the 

engineering  -  li/OniraCling  sun's  heat  is  reAecterl  by  snow,  the  steady  heat 

A  Weekly  ■■Methodsand  Cost"  Journal  '^''  'Ji«  «""   for  sev-eral  hours  on  a   spring  day 

for  Civil   Engineers  and  Contractors.  IS    clearly    more    effective    m    causing    a    great 

Published  every  Wednesday  by  run-off  of  water  than  is  the  heaviest  of  rains 

THE  MYRON  C.CLARK  PUBLISHING  CO.  '"northern    latitudes. 

orr-  T^       L         Oi.       ...   oT.-  ^"^    suus    diTcct    Tavs    are    often    aided    by 

355  Dearborn  Street,  Chicago  ^^._.,rm    winds,    whose    effect    in    melting    snow 

Telephone  H.arrison  6198  j^^   „ot   readily  estimated  because  of   the   diffi- 

New  York  Office:  13-21  Park  Row  ^.^,lty  of  determining  the  number  of  cubic  feet 

.^ Telephone  r,6i3  Cortiandt        ,,f    -^  j^at  comes  in  contact  with  the  snow  in 

HALBERT  P.  GILLETTE ^  a   given   length   of  time.      The   specific   heat  of 

CHAS.  S.  HILL I  ;,ir   is   0.24.     In   other  words,   a  pound   of  air 

^H.  B.^mKLlND- ;:::;:;:::::::::::::  .^  ^°"°''^  -"'- -  ",,24  b  t.  u.  for  each  degree  of  tem- 

T  E  MURPHY  J  perature  that  it  has.     If  the  air  is  (>2  ,  or  .30 

MYRON  C.  CLARK  '.'.'.'.'.'.'.'..'.'.''. . '. '. '. '. '.  Publisher  warmer  than  the  melting  snow,  each  pound  of 

F.P.BURT Manager  air  contains   0.24X30  =  7.2  P..   T.   U.   capacity 

for   melting  snow.     Hence   a   pound      of     air 

SUBSCRIPTION    RATES    (Payable   in    Advance)-  could    melt    7.2^142  =  0.0-5    II).    of    snow,    or 

SS.OO  a  year  (52  issues)  ut  Untied  Slates.  Cuba.  Mex-  ,  j^,-,    ,,  r    fjQ  jp„     ..>    i,„,.„    ,1,.    „a„,p;t„    tr, 

ico,    Alaska.   Hawaii,   Guam.    Porto   Rico.     PhiUppine  ^'J^    InS.    01    O^-Oeg.    air    na\e    the    capacity    to 

Islands    Republic  of  Panama,  Canal  Zone  and  Island  melt    5    lbs.    of    snow.       Since    a    CUblC    foot    of 

0/  Tutuila.  ;,ir  at  32°   weighs  0.08  lbs.,   it   takes  1,250  cu. 

SS.OO  a  year  (62  issues)  to  Dominion  of  Canada.  ft     of   aj^  to  make   100  lbs.   of   air.      Therefore 

S4.00  a  year  (5S  issues  to  all  other  countries.  jf    every    particle    of    a    layer    of   62°    air    1.250 

Remittance  by  Dratt^  Post  Office  or  Express  Money  ft     deep    were   brought   in   contact  with   a   layer 

.  rZ-'^nT-,<-T-.,~   ni-rr-c-                     >■     ■  of   suow  cach  hour,  the  melting  effect   would 
ADV ERTISIi\G   RATES  sent  on  application.  ,  ..        ^i  ^i         r     ^  r   iu 
.  be   even   greater   than   the   direct   rays   of  the 

Entered  as  second-class  matter.  April  17,  1907.  at  the  sun.      It    is    clear,    then,    that    the    combined 

Pos'jgOffi'^e  at  Chicago,   Illinois,  under  act  of  March  [^^^t   of   a   warm  wind   and   the  direct   rays   of 

'         the   sun   have  an   efifect  far  greater   than   any 

rain  in  producing  a  heavy  run-off, 
QQM'TC'MT'C  Warm    rain    has   a   melting   effect   that    can 

be  readily  calculated.     Thus,  if  rain  at  a  tem- 

—  perature  of  62°   falls  on  snow,  each  pound  of 

rain    has    .30    B.    T.    U.    capacitv    for    melting 

To   How;    Many   Inches    of    Rainfall    Is    the  that   has  a   temperature   of   32°.      Hence 

Snow  Melting  Kffect  of  the  Sun,  of  Warm  j       r  i.         •  n  u    qa    ■    1  <o 

Rains  and  of  Warm  -Wimls  Equivalent... 151  "ne    pound    of    such    rain    will    melt    30-^-142 

Action    of    the    American    Hociety    of    Civil  =0.2  lb.  of  snow.     In  brief,  each  inch  of  62 

Engineers   on   Licensing   Kngineers. ...... K.l  r^j,,  ^i]]  produce  0.2  in.  of  snow  water.     This 

'"sforrf^anr#ub^flc°Ser^-'i!.'r^l^gi?e'r'rn  shows    quite    conclusively    that    a    warm    rain 

General    151  is  not    itself   the   cause   of   heavy   floods   when 

Layout   and   Operation   of  a   Cement   Drain  ^^  jt   falls  on   snow.     It   is  the   warm   air  accom- 

Te^ts''  t^o'^DVeVminethe'RelaVionship'Be-  '"''  panving    siich    a    rain    that    produces    the    very 

tween  Density  and  Strength  of  Mortar. .  .13(5  ranid    melting    of   the   snow. 
Specifications    for    and    Cost     of     Concrete  Kngineers   w-bo   have  liveil   in   the    far   West 

Sewer  Pipe  at  Bellingham,  Wash ISi  familiar  with   the  'Tbinonk  winds"   whose 

Koad  Work   in   Allegheny   County.    Pa..   In-  are  tamiliar  witn  tne     LnmooK  winas     wnosc 

eluding  the   Detailed  Cost  of  Four   Brick  comparatively    warm    blasts    convert    acres    ot 

Surfaced   Roads    15S  snow    into    water    in    such    remarkably    short 

The   Relation    Between    Modern    Traffic   and  ,•  p.      ^i       ■p^c'idr   const-    the    w.nrtn    winds 
the   Alignment  and   Profile     in     Higliway  ™^-      ^n    the    Pacinc   coast   tne   warm   winas 
Design     159  that   come   from  the  region   ot   the  Japan  cur- 
Definitions   and   Discussion   of   Various   Bi-  rent     produce     thaws    that    put     rivers    above 
tuminpus    Materials    Used    in    Road    Con-               [^  ;     ^   ^     ■      j         ^  jj,^^  ^^   ,^5^ 

sti-uction    and    Maintenance IbO  'i'  ■      .,  ■ 

A  Recommended  Design  for  and  Method  of  Mr.    J.    E.    Tupper    calls    attention,    in    our 
Constructing    and    Operating     a     Sewage  issue   of   Jan    4,    to    some   of   the   dangers   in- 
Disposal   Plant  for  Private_Houses.    .    . .  .ISa  Cerent    in    using    run-off    formulas    for    calcu- 
The  Effect  of  Hypochlorite  of  Lime  Solution               ici^iiv    »ii    "  '"&  ,        ,  ,,.         •  .     ,„    „„, 
on   Metals.....    ......166  lating   the   size   of   culverts.     We  wish   to   em- 
Rate  of  Acquisition  of  Income  for  Domestic  phasize   particularly   the   danger  of  using  run- 
s'siden?47pro  ^e?tv  '^'"'''■''"*  Classes  of^^_  ^^  formulas  based  merely  on  observations  of 
Theoretlral'^nd'^'prt'ct^icai' Switch 'Leads.';. 'lies  run-off  due  to  rains.     We  believe  that  nearly 
Floor  and  Track   of  the   Pittsburg  &   Lake  all,  if  not  all,  the  commonly  used  run-off  for- 
Erie  R,  R._^Bridge  Over  the  Ohio  River  at^^^  mulas  are  irrational  in  that  thcv  make  no  ade- 
Manlane'se  c'ro's's'ings"f'o'r"s't'e'am'Rk'iiw'ays::i70  quate     provision     for    the     melting    effect    of 
Standard  License  Law  for  Engineers,  Rec-  warm  winds  and  the  direct  action  of  the  sun  s 
ommended    by    the    American    Society    of  ^ays 

Civil   Engineers    IT-  •    ;  •         .    i      i        r 

Annual  Meeting  of  the  Kansas  Engineering  We    recall    that    a    prominent    hydraulic    en- 
Society  ••,•■■.■■ ;';,'"X,' :■■'■"■*  gineer.   the    author   of    a   well   known   run-off 

'''^^^^i^^^fT':''.'^':.''^^^!:,  formula,    once   criticised   certain    run-off    data 

A   Discussion   ot   the   Depreciation    Problem  given   in   a   paper   written   bv  a    Western   engi- 

with     Particular     Reference     to     Electric  ^gp^       The    criticism    was    based    on    the    fact 

Railways   I'O  that   the   data    showed   a    run-off   in   June   far 

—  exceeding   the   rainfall    for  that   month.     The 

critic,  however,  bad   overlooked  the   fact   that 

„      „  nff  T      u  c    T3    :„f.,]i    T„  in    the    Rockv    Mountain    rcedon    much    snow 

To    How    Many    Inches   of    Rainfall    Is  ^^j,,  remains  on  the  grnmnl  in  June,  and  that 

the  Snow  Melting  Effect  of  the         ^  the  warm  air  and  sun's  rays  striking  the  simw 

Sun,   of   Warm    Rains   and  will   cause  an   astonishing  run-off  even  though 

of  Warm  Winds  ""t  -i  ''rop  of  rain  falls. 

Equivalent? 


E.xperimental  data  collected  by  Prof.  De 
Volson  Wood,  and  confirmed  bv  Langley, 
show  that  the  sun  delivers  GOO  B.  t.  U.  (Brit- 
ish thermal  units)  per  square  foot  per  hour 
to  the  earth's  surface,  when  shining  with  full 
force.  It  requires  1.42  B.  T.  LI.  to  melt 
a  pound  of  ice  or  snow  at  32°  F.  Hence. 
<500 -^  142  =  4.2  lbs.  of  snow  would  lie  melted 
per  square  foot  of  surface  per  hour,  if  none 
of  the  sun's  heat  were  reflected.  Four  and 
two-tenths  pounds  of  water  per  square  foot 
is  equivalent  to  an  amount  of  water  slightly 
more  than  %  ins.  thick  produced  in  one  hour. 
A  rainfall  of  an  inch  in  an  hour  is  unusually 
heavy,  and  a  fall  of  2  ins.  in  an  hour  is  ex- 
ceedingly rare  north  of  Texas,  Louisiana, 
Mississippi   and   Florida. 


Action    of    the    American    Society    of 

Civil   Engineers  on   Licensing 

Engineers. 

.\  dr.ift  of  a  law  liccnsii'p;  engineers  is  pub- 
lished in  another  column  ..f  ibis  issue.  This  is 
the  law  recommended  bv  ibc  board  of  direc- 
tion of  the  .'\mcric,in  Society  of  Civil  Fngi- 
neers.  In  its  report  t"  tlic  society  the  board 
prefaced  its  rccoiunicnd.itiMn  with  the  follow- 
ing resolutions : 

Whereas,  There  .-ir.'  n.-itional  .societies  of  engi- 
neers in  the  United  .'^l.-itcs,  incnihership  in  which 
can  only  he  secur.d  afo-r  rifc'id  examination  of 
tiie  fitness  of  applic.ints  l'>  practice  as  engi- 
neers:   and 

Whereas,    The    puhlic    has    ample   protection    if 


they  will  employ  only  those  who  have  thus  dem- 
onstrated their  ability;   be  it 

Resolved.  That  the  board  of  direction  of  the 
American  Society  of  Civil  Engineers  does  not 
deem  it  necessary  or  desirable  that  civil  engi- 
neers should  be  licensed  in  any  state;  and  be  It 
further 

Ke.solved,  That  if,  notwithstanding  this,  the 
legislature  of  any  state  deems  the  passage  of  a 
statute  covering  the  practice  of  civil  engineering 
desirable  for  the  protection  ot  the  public,  the 
accompanying  draft  of  such  a  statute,  which 
has  been  prepared  by  the  board  as  embodying 
proper  requirements  for  that  purpose,  is  rec- 
ommended. 

,A.t  the  annual  meeting  of  the  society  at 
which  the  report  of  the  board  of  direction  was 
presented  a  resolution  was  passed  approving 
its  action.  The  opinions  of  this  journal  on  the 
desirability  of  licensing  engineers  ha\c  been 
stated  repeatedly  and  we  shall  not  state  them 
here.  H  engineers  are  to'  be  licensed,  and 
there  is  good  reason  to  think  that  they  will  be 
by  many  states,  it  is  very  important  that  the 
license  laws  enacted  shall  be  carefully  thought 
out  with  all  the  available  evidence  and  data  at 
band.  It  is  to  this  end  that  we  give  space  to 
the  report  of  the  .\merican  Society  of  Civil 
Engineers. 


Inadequate  Salaries  of  Highway  Com- 
missioners   and    Public    Service 
Engineers  in  General. 

Engineering  positions  in  the  public  service 
are  notoriously  underpaid.  We  have  frequent- 
ly mentioned  the  glaring  example  in  New 
York  state  where  the  State  Engineer  in 
charge  of  building  the  hundred  million  dollar 
barge  canal  receives  only  $5,000  a  year,  and 
until  recently  this  same  engineer  also  had 
charge   of   the    state   highways. 

The  state  of  Washington  had  spent  on  im- 
proved roads  $640,000  during  the  14  months 
preceding  last  October,  yet  the  state  highway 
commissioner  in  charge  of  this  important 
work  received  only  $2,500  a  year.  The  gov- 
ernor of  Washington  appointed  a  board  of 
engineers  (Gillette,  Donovan  and  Beard)  to 
report  on  the  administration  of  the  highway 
department  of  the  state  (see  Engineering- 
Contracting,  Jan.  25,  1911,  for  the  full  re- 
port), .and  among  the  recommendations  of  the 
board   of  engineers   was  this: 

The  salary  of  the  highway  commissioner  is 
$2,500  a  year.  This  is  not  a  sum  commensurate 
with  the  responsibilities  of  the  position.  It  is 
often  possible  to  secure  a  competent  engineer, 
having  executive  capacity,  without  paying  a 
larger  sum  than  J2,500  annually  for  his  services, 
but  it  usually  happens  that  such  an  engineer 
soon  receives  more  attractive  offers,  in  which 
event  it  is  more  a  matter  of  good  luck  than  of 
good  Judgment  as  to  salaries  on  the  part  of  his 
employers  if  the  engineer  does  not  resign.  It 
is  particularly  desirable  not  to  make  frequent 
changes  in  the  staff  of  the  state  highway  de- 
partment. Otherwise  all  the  experience  that 
lias  been  acquired  by  such  a  staff  is  lost  to  the 
state.  One  of  the  reasons  why  private  work  Is 
usually  better  managed  than  public  work  is 
found  in  the  fact  that  better  salaries  are  paid 
to.  or  higher  profits  are  made  by,  the  men  in 
chargei  of  private  work.  The  magnetic  pull  of 
the  dollars  is  responsible  for  the  passing  of  tlie 
most  competent  engineers  out  of  public  service 
into  private  occupations.  While  exceptions  ex- 
ist everywhere,  the  general  rule  is  as  stated. 
Ilenctr  the  wisdom  of  paying  liberally  for  brains 
engaged  in  designing  and  managing  public 
work.s.  The  highway  commissioner  should  re- 
ceive not  less  than  $4,000  a  year,  and  this  sal- 
ary should  be  increased  from  time  to  lime  in 
futiiri?  ,\'ears. 

It  seems  to  us  within  the  rightful  province 
of  state  engineering"  societies  to  present  to 
state  legislatures  the  reasons  why  engineering 
employes  of  the  state  should  be  paid  larger 
salaries  than  they  now  receive.  Indeed,  it 
may  be  wise  in  many  instances  to  prepare 
bills  providing  for  specific  changes  of  salaries. 
Who  will  doubt  that  the  salary  of  the  State 
ICnginecr  of  New  York  could  have  been 
doubled  many  years  ago  had  there  been  any 
concerted  action  on  the  part  of  engineers  to 
secure  an  adequate  salary  for  that  position? 
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We  have  never  heard  of  any  organized  effort 
on  the  part  of  engineers  to  secure  better 
salaries  for  engineers  in  civil  service  other 
than  the  efforts  of  the  Technical  League. 
This  League  has  concentrated  most  of  its  re- 
cent efforts,  we  believe,  upon  the  passage  of 
a  law  in  New  York  state  that  will  make  engi- 
neering a  "closed  profession,"  similar  to  the 
professions  of  medicine  and  law.  While  there 
is  a  wide  difference  of  opinion  among  engi- 
neers as  to  the  wisdom  of  such  a  step,  there 
should  be  no  two  opinions  as  to  the  wisdom 
of  organized  effort  on  the  part  of  engineers 
to  secure  adequate  salaries  for  civil  service 
positions   of  an   engineering   nature. 

A  moment's  thought  will  demonstrate  that 
only  by  organized  effort  will  it  be  possible  to 
secure  adequate  salaries  for  engineers  in  pub- 
lic service.  Such  salaries  are  usually  li.\ed 
by  statute,  city  ordinance,  or  the  like,  and 
can  only  be  changed  by  political  activity  on 
the  part  of  some  one.  It  is  fruitless  to  hope 
for  much  change  where  no  organized  effort  is 
made,  but  with  such  effort,  radical  changes  can 
be  secured  prot'idcd  they  are  economically 
justified.  We  contend  tliat  it  is  the  funda- 
mental law  of  business  management  that 
"payment  for  services  should  be  proportionate 
to  performance."  The  converse  of  this  law  is 
also  true;  as  a  rule:  Pcrfonnnnce  is  usually 
proportionate  to  payment.  In  other  words, 
pay  a  man  inadequately  and  he  will  tend  to 
.give  inadequate  service.  If  he  does  not,  he 
is  almost  certain  to  be  of  that  mental  and 
moral  fibre  that  leads  soon  to  his  resignation 
from  the  position  whose  pay  is  inadequate. 
The  reports  of  bureau  and  department  heads 
of  states  and  cities  repeatedly  contain  state- 
ments like  the  following,  which  we  find  in 
the  1910  report  of  the  Public  Service  Com- 
mission of  the  Second  District  of  New  York: 

"The  division  [of  statistics  and  accounts]  has 
been  somewhat  hampered  in  its  work  through 
its  inability  to  retain  for  any  considerable 
period  of  time  the  services  of  many  of  the  em- 
ployes who  have  been  engaged  for  its  work. 
Against  the  competition  of  other  state  depart- 
ments and  outside  employers  it  has  been  un- 
able, with  the  appropriation  at  its  command,  to 
hold  together  a  well  organized  force,  and  the 
year's  work  has  therefore  been  accomplished 
under  some  difficulties." 

In  public  service  the  tendency  has  always 
been  to  pay  common  laborers  and  "mechan- 
ics" much  higher  wages  than  are  paid  by  pri- 
vate individuals  and  corporations.  On  the 
other  hand,  the  reverse  is  true  of  public  posi- 
tions requiring  education  and  brain  power. 
Hence  it  is  that  labor  unions  usually  favor 
abolishing  contract  work  and  substituting  di- 
rect employment  by  government.  The  lower 
grades  of  public  employes  have  secured  their 
high  compensation  because  of  concerted  polit- 
ical action  on  their  part,  and  for  no  other 
reason.      Now,    it    is    concededly    poor    econ- 


omy to  pay  a  public  employe  more  than  he 
can  earn  in  private  life.  It  is  equally  poor 
economy  to  pay  him  less.  In  the  former  case 
he  has  really  taken  from  the  public  what  he 
is  not  entitled  to.  In  the  latter  case  the  inihlic 
has  robbed  him.  While  luany  able  men  con- 
tinue to  hold  public  places  at  inadequate  salar- 
ies, it  is  undeniable  that  the  general  average 
ability  and  energy  of  underpaid  men  is  far 
below  what  it  would  be  if  they  were  paid 
fairly.  Of  no  class  of  public  employes  is 
this  more  certainly  so  than  of  engineers.  A 
good  engineer  has  innumerable  opportunities 
always  beckoning  him,  and  he  must  be  more 
than  inordinately  timid  if  he  docs  not  leave  a 
public  position  that  pays  him  meagerly. 

F.ngineers — such  as  they  are — can  always  be 
found  to  "fill"  any  position  at  any  salary. 
Hence  it  is  fallacious  to  assume  because 
plenty  of  engineers  are  ready  to  step  into  a 
low  salaried  public  place,  that  it  is  unwise  to 
raise  the  salary.  Some  want  the  position  on 
account  of  the  experience  to  be  gained — edu- 
cation at  public  expense.  Others  want  it  be- 
cause of  the  notoriety  to  be  gained — advertis- 
ing at  public  expense.  Others  want  it  .since 
they  happen  to  be  "out  of  a  job" — temporary 
food  and  lodging  at  public  expense.  .'\nd  all 
of  these  are  men  who  will  leave  the  position 
in  due  time  because  it  fails  to  measure  up  to 
what  they  believe  themselves  worth.  There- 
fore, the  men  who  remain  indefinitely  in  such 
places  at  low  salaries  are  either  below  the 
average  ability  and  education  or  belong  to  the 
meager  -ranks  of  the  easily  content. 

To  the  Technical  League  and  other  organ- 
izations of  engineers  we  commend  concerted 
action  toward  raising,  first,  the  salaries  of 
engineers  at  the  heads  of  departments,  and. 
later,  the  salaries  of  such  classes  of  subordi- 
nates as  are  underpaid.  The  effort  should  be 
made  on  the  broad  ground  of  public  economy 
and  not  on  the  narrower  basis  of  self-help. 
However,  hypocrisy  should  never  be  practiced. 
Let  it  be  candidly  granted  that  self-interest 
exists,  but  let  the  fundamental  argument  be 
that  public  interest  demands  the  application 
of  the  economic  law  that  "payment  for  ser- 
vices should  he  proportionate  to  perform- 
ance." Then  let  it  be  shown  that  upon  the 
performance  of  engineers  as  engineers  rests 
the  economy  of  design,  construction,  opera- 
tion and  maintenance  of  public  structures  and 
plants  costing  great  sums  of  money.  Let  it 
be  shown  that  the  men  whose  brains  create 
these  structures  and  plants  are  not  to  be  rated 
with  clerks  and  mechanics.  For  one  dollar  that 
an  inefficient  clerk  or  mechanic  can  waste,  an 
inefficient  engineer  can  waste  hundreds,  thou- 
sands, or  even  millions,  where  the  work  has 
sufficient  magnitude.  Yet  we  have  before  us 
the  acme  of  absurdity  in  the  payment  to  civil 


service   engineers   of   salaries   often   less   than 
the  wages  of  bricklayers  and  carpenters. 

Logic  is  with  the  engineering  organization 
that  seeks  to  better  the  salaries  of  engineers 
in  public  office.  It  needs  but  to  link  this  logic 
with  political  action  to  gain  the  desired  end. 

Manganese    Steel    in    Street    Rai!--ay 
and  Steam  Railway  Track. 

The  use  of  manganese  steel  in  street  rail- 
way track  is  rapidly  becoming  standard  prac- 
tice in  the  larger  cities,  where  traffic  is  heavy. 
While  the  first  cost  of  this  metal  is  high,  it  is 
foun<l  nevertheless  to  be  an  economical  sub- 
stitute for  the  ordinary  girder  or  T-rail  con- 
struction. This  is  because  of  the  remarkable 
resistance  to  abrasive  wear  and  the  high  elastic 
limit  of  the  metal.  While  there  are  several 
types  of  construction  in  common  use,  the  de- 
tails, owing  to  the  light  wheel  loads  of  street 
railway  cars,  do  not  present  any  serious  prob- 
lems. In  fact,  a  manganese  plate  of  1%  in. 
or  2  in.  thickness,  with  proper  flangewayj>,  set 
into  a  cast  steel  base  at  the  intersections,  is 
in  many  cases  a  sufficiently  good  form  of  con- 
struction. 

The  extremely  heavy  wheel  loads  of  the 
steam  railways  make  such  a  construction  as 
this  impossible.  Here  the  heaviest  construc- 
tion that  is  practicable  must  be  employed.  The 
manganese  must  not  only  take  abrasive  wear 
but  must  also  offer  resistance  to  heavy  bend- 
ing moments.  The  construction  must  also  be 
economical  in  the  broadest  sense.  These  re- 
quirements make  necessan'  forms  of  construc- 
tion entirely  different  from  those  employed  in 
street   railway  work. 

Elsewhere  in  this  issue  we  present  a  paper 
illustrating  a  standard  form  of  construction 
for  steam  railway  crossings,  as  developed  by 
one  of  the  leading  manufacturers.  Because  of 
the  increasing  importance  of  manganese  con- 
struction it  is  our  purpose  to  illustrate  in  sub- 
sequent issues  the  forms  and  standards  em- 
ployed by  other  manufacturers. 

Manganese  crossings  and  rigid  frogs  are 
now  practicable  where  heavy  service  warrants 
their  use.  Manganese  steel  rail  is  being  suc- 
cessfully rolled,  but  owing  to  its  high  cost  is 
not  in  general  use.  This  objection  will  doubt- 
less be  overcome  in  time. 

Manganese  steel  must  either  be  rolled  or 
cast  to  the  e.xact  form  desired,  as  it  is  prac- 
tically impossible  to  plane  or  drill  it.  Spring 
rail  frogs  and  switch  points  therefore  must 
be  cast,  on  account  of  their  irregular  section. 
No  generally  accepted  standards  have  yet  been 
worked  out.  Experimental  work,  however,  is 
being  carried  on  by  several  manufacturers,  and 
there  is  no  reason  why  standards  should  not  be 
developed  that  will  be  as  satisfactory  as  those 
in   use  in  crossing  construction. 
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Layout    and    Operation    of    a    Cement 
Drain   Tile   Plant.* 

The  most  important  items  which  claim  at- 
tention in  considering  the  establishment  of  a 
cement  tile  plant  are  the  amount  of  land  need- 
ed and  its  location,  the  size  and  kind  of 
building,  provision  for  cement  and  sand  stor- 
age, water  system,  machinery  for  handling 
and  mixing  the  materials  and  making  the  tile. 
power  for  operating  sand  and  facilities  for 
handling  the  finished  product. 

The  space  needed  for  the  plant  will  depend 
somewhat  upon  the  stock  kept  on  hand.  This 
usually  varies  at  different  times  of  the  vear 
from  practically  nothing  to  perhaps  300,000 
tile  of  all  sizes;  stocks  of  2-50,000  of  the 
smaller  size  are  not  uncommon  in  the  dull 
season  with  plants  doing  a  good  business. 
Usually  from  three  to  five  acres  of  ground  is 
ample,  and  if  not  available  it  is  possible  to  get 
along  with  less  without  serious  inconvenience. 
The  location  of  the  site  is  perhaps  more  im- 

•Paper  by  C.  M.  Powell,  read  before  The  Na- 
tional Association  of  Cement  Users.  Dee.  I.t. 
J910.   New  York   City. 


portant  than  its  extent.  Close  proximity  to  a 
railroad  and  a  private  siding  are  very  desira- 
ble, as  it  is  thereby  possible  to  get  materials, 
at  least  the  cement,  delivered  to  the  plant 
cheaper ;  besides  a  much  wider  market  for  the 
product  is  open  when  the  tile  can  be  loaded 
directly  from  the  yard  into  the  cars.  Some 
factories  have  in  this  way  opened  up  a  good 
dealer-trade,  which  they  have  found  profitable. 
Better  facilities  for  shipping  large  size  tile 
are  also  obtained,  making  it  possible  to  secure 
big  drainage  contracts. 

The  size  and  arrangement  of  the  building 
will  depend  very  much  upon  the  layout 
adopted.  The  newer  plants  manufacturing  all 
sizes  of  ti'e  have  a  total  floor  space  of  from 
9,000  to  1.5,000  sq.  ft.,  all  of  which  is  practically 
on  the  ground  level,  as  the  nature  of  the  ma- 
terials and  the  process  of  manufacture  do  not 
seem  to  be  adapted  to  buildings  of  more  than 
one  story. 

The  kind  of  construction  should  be  at  once 
durable,  fireproof,  economical,  and  easily  heat- 
ed in  cold  weather.  That  which  immediately 
suggests  itself  and  seems  best  adapted  is  a 
building  with   steel   roof  trusses  and  concrete 


block  walls  with  reinforced  concrete  for  the 
sand  bins  and  roofs  of  the  curing  room.  A 
frame  building  may  be  cheaper  in  first  cost, 
but  would  be  neither  durable  nor  fireproof, 
and  hence  would  not  be  economical.  On  first 
fliought  it  may  seem  superfluous  to  make  a 
cement  drain  tile  factory  fireproof,  but  several 
instances  may  be  cited  where  plants  housed  in 
frame  buildings  that  have  taken  fire  have  been 
completely  destroyed. 

There  are  few  localities  where  sand  and 
cement  storage  would  not  be  required ;  a  cer- 
tain amount  is  always  necessary  to  guard 
against  a  possible  shut-down  due  to  running 
out  of  material.  A  water  system  is  required 
to  furnish  water  for  the  boiler,  for  mixing 
materials  and  for  curing.  Screens  and  eleva- 
tors or  conveyors  for  taking  care  of  the  sand 
and  gravel  with  the  least  amount  of  labc  will 
prove  a  big  saving  in  operating  expenses. 

Tile  machines  are  of  two  classes,  those 
which  make  tile  12  ins.  long  in  sizes  below  16 
ins.  in  diameter  and  those  which  make  the 
larger  sizes  no  to  and  including  those  3li  ins. 
in  diameter  in  either  2  or  2%  ft.  lengths.  The 
longer  length  of  large  tile  is  preferable  since  a 


February  8,  191 1. 


ENGINEERING-CONTRACTING 


153 


r> 


tile  30  ins.  long  can  he  carted  from  the  ma- 
chine and  the  jackets  removed  as  easily  as 
those  6  ins.  shorter,  and  the  additional  time 
required  for  the  machine  to  make  the  extra 
length  is  not  one-quarter  of  that  reqiiired  to 
make  the  same  size  2  ft.  long,  because  one- 
fifth  i>f  the  time  consumed  in  taking  the  tile 
from  the  machine  and  replacing  the  jackets  is 
saved. 

Machines  for  making  the  large  tile  have  not 
been  in  use  as  long  as  the  others,  but  are 
canable  of  turning  out  a  uniform  product 
much  cheaper  than  can  be  done  by  hand.  The 
larger  tile  are  more  profitable  than  the  smaller 
ones  and  plants  where  both  machines  are  in 
operation  are  certainly  the  big  money  makers. 
.As  is  the  case  with  most  new  machines,  the 
strength  of  the  different  parts  in  the  earlier 
models  of  both  machines  was  not  well  bal- 
anced, but  the  makers  have  strengthened  the 
weak  parts  from  time  to  time,  so  that  now 
machines  stand  the  wear  and  tear  very 
11.  However,  it  cannot  be  said  that  they 
are  yet  perfect  and  no  one  realizes  this  better 
ihau  the  manufacturers  of  the  machines,  as  is 
■viclenced  by  the  improvements  which  are 
C'jiistantly  being  made. 

\s  regards  power,  it  has  been  found  that 
ini  power  gives  the  best  satisfaction  be- 
-ui^e  it  is  steady,  reliable,  and  the  rated  horse 
power  can  be  depended  upon.  Since  the  adoption 
of  steam  curing  necessitates  a  boiler,  the  steam 
engine  is  without  doubt  the  most  economical. 
The  liorse  power  of  both  the  boiler  and  engine 
installed  should  be  sutificient  to  furnish  ample 
power  at  all  times,  and  in  the  long  run  it  will 
prove  more  economical  to  have  a  little  more 
power  than  is  necessary  rather  tlian  not  quite 
enough,  otherwise  the  output  will  be  reduced. 
A  i")  to  30  h.  p.  engine  and  two  40  h.  p.  boilers 
will  l)e  ample. 

The  e-r  system  for  handling  the  smaller 
sizes  c  tile  is  the  most  satisfactory  and 
economical.  The  number  of  cars  required  is 
naturally  dependent  upon  the  production  and 
the  length  of  time  allowed  for  curing.  With 
the  time-  now  usually  given  to  curing,  100  cars 
13  the  average  number  used  for  one  machine. 
The  standard  car  has  a  2-ft.  gage  and  a  plat- 


Fig.     1 — Plan    for    Cement    Tile    Factory. 
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form  40  ins.  wide  and  8  ft.  long.  These  cars 
are  equipped  with  three  decks,  though  four 
decks  are  sometimes  used  when  the  capacity 
of  the  curing  chambers  is  )imited.  The  dis- 
advantage of  the  four  deck  car  is  that  the  tile 
on  the  top  deck  receives  too  nnicli  sliaking  or 
jarring,  which  increases  the  breakage  mate- 
rially. The  upper  decks  are  supported  on  a 
frame  and  hinged  so  as  to  be  swung  into  a 
vertical  position  at  one  side  of  the  car  while 
the  deck  immediately  below  is  being  filled. 
The   decks   should   be   strong  enough   to   hold 


It  is  believed  that  the  layout  s\iggcsted  is  one 
which  can  be  operated  the  year  round  with 
the  minimum  amount  of  help,  and  produce  a 
ma.ximum  output  of  the  best  quality  at  the 
smallest  cost.  The  type  of  construction  rec- 
ommended is  the  one  which  seems  best  adapt- 
ed to  the  business,  tliough  it  requires  a  some- 
what larger  investment  than  llie  tile  manufac- 
turer has  put  into  his  plant  up  to  this  time, 
but  it  is  in  common  use  for  other  classes  of 
factories.  There  was  a  time  when  it  was 
thought  that  the  investment  of  a  few  hundred 
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the  weight  of  all  the  tile  which  can  be  placed 
upon  them  without  any  appreciable  deflection 
and  should  be  constructed  so  as  to  give  an 
even  surface  on  which  to  set  the  tile..  They 
are  usually  made  with  a  small  angle  iron 
frame  and  a  wooden  deck  of  1-in.  lumber  laid 
crossways  of  the  car.  The  structural  steel 
used  in  the  construction  should  not  be  too 
light,  as  thin  shapes  soon  rust  under  the  con- 
ditions which  exist  in  the  curing  chambers, 
weakening  the  car  and  shortening  its  life. 

Cars  without  springs  are  much  used  and 
give  good  satisfaction  provided  the  track  is 
well  laid  and  the  rails  are  kept  clean  and  free 
from  sand,  mortar  and  the  like.  However, 
springs  may  be  used  to  take  up  the  jolting  of 
the  car,  but  should  be  strong  enough  to  allow 
the  men  removing  the  jackets  to  step  on  the 
cars  without  jarring  down  the  tile. 

The  capacity  of  a  standard  three-deck  car 
for  the  different  size  tile  is  about  as  follows: 

4-inch 344 

5-inch 244 

6-inch 172 

7-inch 112 

S-inch 94 

10-inch 54 

12-inch 49 

.■\t  least  two  transfer  tables  are  required  to 
handle  the  cars  to  and  from  the  curing  rooms. 
In  handling  the  empties  the  use  of  switches, 
where  possible,  will  save  labor  in  operation. 

The  object  to  keep  in  mind  in  the  layout 
.and  equipment  of  a  plant  is  that  which  will 
give  the  largest  production  of  the  best  tile  at  a 
minimum  cost  for  labor,  materials  and  re- 
pairs, with  the  smallest  investment  consistent 
with  good  construction  and  equipment. 

The  relationship  of  one  part  of  the  plant  to 
another  should  be  such  that  the  various  op- 
erations of  manufacture  can  be  properly  ac- 
complished with  ease  and  dispatch. 

Innumerable  layouts  are  possible  in  any 
manufacturing  establishment  and  one  seldom 
finds  two  exactly  alike.  In  suggesting  a  tile 
plant  layout  it  is  the  intention  to  combine  the 
good  points  of  the  various  plants  and  to  in- 
troduce a  few  new  principles  and  ideas,  which 
it  is  thought  will  result  in  increased  efficiency. 


dollars  was  sufficient  to  house  a  tile  plant,  but 
that  time  is  passing.  The  tendency  today  is 
to  build  well  and  operate  the  plant  on  business 
principles. 

The  main  part  of  the  building  is  .aOxT.j  ft. 
and  in  this  are  located  the  office  and  tile  mak- 
ing machines.  The  sand,  gravel,  coal  and 
cement  storage,  engine  and  boiler  room  are  in 
the  lean-to  between  the  main  part  of  the 
building  and  the  railroad  siding.  The  curing 
chambers  for  the  small  tile  are  on  the  oppo- 
site side  of  the  building  and  those  for  the 
large  tile  are  in  the  rear.  A  row  of  windows 
placed  under  the  eaves,  together  with  the 
windows  in  the  gable  ends,  will  furnish  suffi- 
cient light. 

The  walls  of  the  building  are  made  of  con- 
the  exception  of  the  sand 
which    are    nmnolithic    con- 
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concrete  tile  roof,  although  a  little  more  ex- 
pensive than  some  of  the  other  kinds  of  roofs, 
should  prove  very  satisfactory  and  last  in- 
deliiiitely. 

The  plan  shows  the  interior  arrangement  of 
the  plant.  The  mixing  equipment  is  located 
directly  in  front  of  the  sand  and  gravel  bins 
between  the  two  tile  machines,  so  that  con- 
crete may  be  delivered  to  either  one  or  both 
of  the  machines.  The  small  tile  as  made  are 
placed  on  a  car  at  the  side  of  the  machine  and 
removed,  a  carload  at  a  time,  over  the  trans- 
fer track  to  any  of  the  curing  chambers.  The 
curing  chambers  open  onto  a  transfer  track 
inside  the  building  at  the  opposite  end  and  by 
means  of  a  transfer  table  the  cars  can  be  tak- 
en to  the  yard  througli  doors  at  the  end  of  the 
track  or  through  doors  in  the  end  of  the 
building.  The  empty  cars  may  be  returned 
back  to  the  machine  by  running  them  around 
on  the  track  at  the  end  of  the  yard  or  by  be- 
ing transferred. 

The  large  tile  are  conveyed  by  two-wheeled 
carts  directly  from  the  machine  to  the  curing 
chambers  provided  for  them  and  arc  removed 
to  the  adjoining  cars.  .As  it  is  harilly  possible 
to  locate  both  the  large  and  small  tile  storage 
yards  next  to  the  railroad  track,  it  is  advisable 
where  only  one  siding  is  available  to  store  the 
large  tile  nearest  the  track,  as  the  small  tile 
are  easily  handled  and  most  of  them  are  sold 
to  the  local  trade. 

The  entrance  to  the  plant  is  located  so  that 
any  one  hauling  tile  must  necessarily  pass  the 
office.  The  front  entrance  to  the  building, 
through  which  all  help  and  others  should  be 
required  to  pass,  is  through  the  office,  which 
facilitates  tjrae  keeping,  etc. 

In  the  main  room  an  oyerhead  platform 
provides  a  place  for  the  extra  jackets,  packer 
iieads,  repairs  and  other  accessories  not  in 
continual  use,  and  may  thus  be  gotten  out  of 
the  way.  .\  work  bench  around  which  there 
is  enough  space  available  for  making  such  re- 
pairs as  can  be  made  at  the  plant,  is  placed 
directly  under  the  overhead  platform.  The 
boiler  and  engine  rooms  are  placed  next  to 
each  other  so  that  one  man  can  be  fireman 
and  engineer.  A  dynamo  is  installed  in  the 
engine  room  to  furnish  light  for  the  plant. 
.\  small  steam  engine  is  provided  to  run  the 
ilynamo  as  lighting  is  required  mostly  at  night 
when  the  large  engine  would  not  be  running. 

All  the  materials  are  delivered  along  one 
side  of  the  plant  preferably  by  cars.  The 
respective  storage  bins  are  separated  from 
each  other  as  much  as  possible  to  allow  of 
"spotting"  more  than  one  car  on  the  track 
at  a  time.  The  gravel  is  delivered  by  car 
or  by  wagon  and  dumped  directly  into  the 
track  hopper,  from  which  it  is  elevated  to 
the  screen  over  the  sand  and  gravel  bins.  A 
gravel  bin  is  provided  because  it  is  not  eco- 
nomical to  make  all  the  sizes  of  tile  with 
the  same  aggregate.  The  sloping  sides  and 
bnttoni    of   the   track    hopper    delivers   all    the 
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Fig.  2 — Diagram  Showing  Relative  Values  of   Coarse  and  Fine  Sand. 


Crete  reinforced.  The  roof  of  the  lean-to  and 
the  roofs  of  the  steam  curing  chambers  are 
also  of  reinforced  concrete.  This  type  of  roof 
has  been  selected  as  embodying  more  good 
qualities  than  any  other.  Owing  to  the  con- 
ditions existing  in  the  chambers,  timber  roofs 
last  but  a  few  years ;  besides  they  are  not  fire- 
proof. The  roof  of  the  main  building  is  car- 
ried upon  steel  trusses  which  are  supported  by 
two  rows  of  columns  and  the  side  walls.     A 


material  to  the  elevator,  which  carries  the 
material  high  enough  to  spout  it  over  the  top 
of  the  storage  bins  to  the  rotary  screen 
That  part  of  the  material  smaller  than  ',4-in. 
in  diameter  passes  through  the  screen  and 
into  the  sand  bin,  while  that  larger  than  Vi-m. 
and  less  than  ^A-'m.  in  diameter  falls  into 
the  gravel  bin.  All  the  coarser  material  is 
discharged  from  the  lower  end  of  the  screen 
into   a   chute   leading  to  a  small   hopper  over 
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the  crusher,  which  is  placed  at  the  end  of 
the  hin.  The  crusher  is  set  to  reduce  the 
materials  to  about  Vs-'m.  and  discharges  the 
crushed  gravel  into  the  elevator,  which  returns 
it  to  the  screen.  Wet  gravel  cannot  be  crushed 
because  it  will  "ball"  up  the  jaws  of  the 
crusher. 

The  bottoms  of  the  bins  are  not  hoppercd 
or  elevated,  which  allows  of  additional  stor- 
age capacity,  and  the  "dead"  supply  may  be 
shoveled  in  case  the  material  is  required.  The 
aggregates  are  drawn  from  the  bins  through 
an  opening  in  the  side  at  the  floor  line  into 
a  measuring  chute.  The  flow  is  controlled 
by  an  under-cut  gate,  placed  at  the  opening 
in  the  bin.  When  the  measuring  chute  is 
filled  the  under-cut  gate  is  closed  and  the 
charge  is  allowed  to  pour  out  into  the  load- 
ing skip  by  opening  the  gate  in  the  lower  end. 
The  cement  for  the  batch  is  placed  in  the 
skip  with  the  sand,  which  is  then  hoisted  and 
the  materials  dumped  into  the  hopper  of  the 
batch  mi.xer  where  they  arc  mi.xed  dry.  The 
mixed  dry  batch  is  then  discharged  into  a 
hopper  which  feeds  uniformly  into  a  pug  for 
wet  mixing,  and  as  the  feed  to  the  pug  is 
practically  uniform,  the  consistency  of  the 
mixture  can  be  easily  controlled.  One  man 
should  be  able  to  run  the  batch  mixer,  as 
the  only  material  which  he  has  to  actually 
handle  is  the  cement. 

The  mixing  outfit  is  standard,  with  the  ex- 
ception of  the  one-hoppered  oug  mixer,  which 
is  only  a  modification  of  one  type  of  con- 
tinuous mixer.  Tile  manufacture  has  been 
handicapped  up  to  the  present  time  by  lack 
of  a  mixer  which  is  adapted  to  the  special 
needs  of  tile  business.  An  ordinary  continu- 
ous mixer  which,  as  a  rule,  proportions  the 
materials  mechanically,  is  in  general  use  in 
the  majority  of  plants  simply  because  it  mixes 
the  materials  in  the  pug  mill  or  mixing  trough 
so  they  can  be  used,  but  the  proportioning 
is  uncertain  and  inaccurate.  One  manufacturer 
says  that  he  believes  his  mixer  is  costing 
him  $3  or  $4  per  day  for  the  extra  cement 
which  he  uses  in  an  effort  to  avoid  a  lean 
mixture. 

Although  the  batch  type  of  mixer  insures 
absolutely  accurate  proportions  with  but  little 
if  any  extra  labor,  it  is  not  adapted  to  mix- 
ing properly  sand  and  cement.  These  ma- 
terials, unless  mixed  with  sufficient  water  to 
make  them  semi-fluid,  tend  to  roll  and  ball, 
rather  than  be  rubbed  and  mixed  together, 
as  they  are  when  coarse  aggregate  is  in  the 
drum  or  as  they  are  in  the  pug.  Most  any 
of  the  standard  batch  mixers  will  mix  thor- 
oughly the  dry  sand  and  cement.  The  com- 
bination recommended  in  the  layout,  if  prop- 
erly operated,  would  overcome  all  the  mix- 
ing troubles  which  have  heretofore  been  ex- 
perienced. 

There  are  many  things  in  connection  with 
the  operation  of  a  tile  plant  which  require 
constant  attention,  but  only  a  few  of  the  most 
important  ones  will  be  discussed  here.  One 
of  these,  and  one  which  docs  not  receive  the 
consideration  which  its  importance  warrants, 
is  the  selection  of  materials.  Only  the  best 
materials  should  be  used,  because  the  most 
improved  machinery  and  the  best  methods  of 
manufacture  cannot  be  expected  to  produce 
a  good  quality  of  cement  tile  from  anything 
else.  The  question  of  cement  may  be  dis- 
missed with  the  suggestion  that  only  Port- 
land cement,  which  will  meet  the  require- 
ments of  Standard  Specifications,  be  used. 

Too  often  the  consideration  of  cost  plays 
the  important  part  in  the  selection  of  the  ag- 
gregate, but  this  is  gradually  becoming  at 
least  partially  subservient  to  those  qualities 
which  will  produce  the  required  results.  Un- 
less the  aggregate  is  from  a  deposit  of  known 
quality,  experience  has  shown  that  it  should 
be  tested.  Heretofore  there  has  been  too 
much  of  a  tendency  to  regard  "sand  as  sand." 
Natural  deposits  of  sand  or  gravel  may  or 
may  not  be  suitable  for  cement  work  and 
only  an  investigation  of  the  physical  charac- 
ieristics    will    determine    their    relative    value. 

If  only  one  sand  is  readily  available  tests 
may  show  that  sand  obtained  from  another 
source  at  an  increased  cost  will  improve  the 
quality   of   the   product   sufficiently   to   justify 


the  extra  expense  in  obtaining  it.  Again,  it 
is  but  rarely  that  any  two  sands  are  of  the 
same  quality  and  a  study  of  their  physical 
characteristics  will  determine  which  of  a  num- 
ber, that  may  be  used,  is  best  suited  for  the 
work. 

In  the  selection  of  sand  too  much  emphasis 
cannot  be  placed  upon  the  value  of  coarse 
and  properly  graded  particles.  It  is  a  well 
known  fact  that  coarse  sands  are  superior 
to  fine  sands  for  concrete,  yet  it  is  surpris- 
ing how  much  fine  sand  is  used  for  making 
tile.  Fine  sand  has  a  greater  number  of 
particles  per  unit  volume  than  coarse  sand, 
and  consequently  more  points  of  contact  be- 
tween the  grains,  therefore,  it  requires  more 
water  for  the  same  consistency,  more  cement 
to  coat  the  extra  surface  area,  and  is  more 
difficult  to  mix  properly.  The  water  required 
is  sufficient  to  separate  the  particles  by  sur- 
face tension,  increasing  the  voids  in  the  mor- 
tar, thus  decreasing  its  density  and  strength. 
The  relative  value  of  coarse  and  fine  grained 
sands  is  clearly  illustrated  by  the  diagram, 
Fig.  2.  Assuming  the  short  column  (1)  rep- 
resents the  surface  area  of  a  half  bushel 
of  spheres  or  sand  grains,  all  of  which  are 
%-in.  in  diameter,  the  other  column  repre- 
sents the  surface  area  of  a  half  bushel  of 
spheres  or  sand  grains,  all  of  which  are  of 
the  diameter  indicated  by  the  figure  over  each 
column.  This  diagram  shows  very  forcibly 
that  with  the  same  measured  amount  of  sand 
the  surface  area  varies  greatly  with  the  size 
of  the  sand  grains.  The  surface  area  of  a 
quantity  of  spheres  or  sand  grains,  1-100-in.  in 
diameter,  is  25  times  greater  than  in  the  same 
quantity  of  spheres  or  sand  grains  %-in.  in 
diameter.  The  open  columns  indicate  the  rela- 
tive strength  of  test  pieces  made  with  one 
part  cement  and  three  parts  sand,  separated 
into  various  sizes.  As  the  various  sized  par- 
ticles were  separated  from  the  same  original 
sample,  it  is  reasonable  to  state  that  the 
difference  in  strength  is  entirely  due  to  the 
size  of  the  particles.  It  is  interesting  to  note 
how  rapidly  the  strength  is  decreased  by  the 
increase  in  the  fineness  of  the  sand. 

A  sand  may  contain  a  sufficient  quantity 
of  the  smaller  sizes  to  make  it  suitable  for 
tile  and  still  be  scarce.  This  is  illustrated 
by  the  results  of  tensile  and  sieve  tests,  as 
shown  on  the  diagram.  Fig.  3.  Curves  3  and 
4  show  that  these  sands  have  an  excessive 
amount  of  material  retained  on  the  50  and 
80  sieves  with  a  corresponding  decrease  in 
strength  of  the  mortar.  Curves  1  and  2  rep- 
resent good,  coarse  sand.  Sand  1  has  too 
much  of  the  coarser  sizes  to  be  entirely  suit- 
able for  making  the  smaller  sizes  of  tile,  al- 
though it  is  an  excellent  sand  for  large  tile 
and  general  concrete  work.  .Sand  2  is  coarse, 
excellently  graded  and  is  an  ideal  sand  for 
making  tile.  It  is  important  that  the  indi- 
vidual sand  grains  be  hard,  as  the  mortar  can 
be  no  stronger  than  the  sand  from  which  it 
is  made. 

An  aggregate,  either  sand  or  gravel,  con- 
taining any  considerable  quantity  of  shaley 
particles  must  be  avoided,  as  such  material 
is  weak  and  may  be  disintegrated  by  frost. 
In  the  glacial  gravel  deposits  of  the  Upper 
Mississippi  Valley  these  soft,  shaley  pebbles 
are  sometimes  found  in  considerable  quanti- 
ties. In  some  of  the  river  sands  "lignite" 
proves  troublesome.  "Lignite"  is  a  poor  qual- 
ity of  coal,  containing  the  texture  of  the 
wood  from  which  it  was  formed,  black  in 
color,  brittle  and  easily  broken  between  the 
fingers.  The  larger  sizes  may  be  removed 
by  screening,  but  even  so,  the  smaller  particles 
remaining  expand  during  the  hardening  of 
the  mortar,  and  those  near  the  surface  "pop 
out,"    disfiguring   and   weakening   the   tile. 

Sand  should  be  free  from  clay,  loam,  mica, 
or  an  excess  of  fine  material,  even  though 
siliceous.  It  is  not  the  presence  of  the  clay 
or  loam  to  a  limited  extent,  but  the  manner 
in  which  it  is  present,  that  docs  the  damage. 
The  sand  grains,  themselves,  inust  be^  free 
from  a  coating  of  foreign  material.  A  simple 
and  effective  test  for  detecting  such  a  coating 
on  the  sand  grains  is  to  wash  a  small  sample 
by  shaking  it  up  in  a  bottle  or  jar  with 
water,  and  after  pouring  off  the  water  and 
drying  the  sample,  to  compare  it  with   some 


of  the  untreated  sand.  If  there  is  any  appre- 
ciable difference  in  the  color  of  the  two,  there 
is  evidently  a  coating  on  the  grains.  Such 
sand  will  produce  a  weak  mortar,  because 
the  cement  cannot  fonn  a  good  bond  with 
the  aggregate,  and  the  fracture  of  the  mortar 
shows  that  the  grains  pull  out  of  the  cement, 
leaving  little  pockets  lined  with  a  thin  film  of 
clay.  The  use  of  such  sand  is  apt  to  result 
in    failure. 

When  cement  tile  was  first  made  by  ma- 
chine very  lean  mixtures  were  used,  but  it 
was  soon  learned  that  this  was  objectionable, 
and  the  best  practice  now  is  to  use  for  the 
tile  10  ins.  and  smaller,  a  mortar  composed 
of  one  part  Portland  cement  and  not  to  ex- 
ceed three  parts  of  fine  aggregate.  For  the 
larger  sizes  it  is  more  economical  to  use 
concrete  instead  of  mortar,  the  diameter  of 
coarse  aggregate  being  limited  so  as  not  to 
exceed  one-half  the  thickness  of  the  tile  walls. 
The  proportions  for  the  concrete  should  be  1 
part  cement  to  not  more  than  2%  parts  sand, 
with  as  much  coarser  aggregate,  up  to  4  parts, 
as  can  be  used.  With  some  materials  the 
mixers  may  not  carry  four  parts  of  coarse 
aggregate  without  causing  trouble  by  the  green 
tile   falling  down   when   stripped. 

One  of  the  most  important  things  to  watch 
in  making  tile  is  the  consistency  of  the  mix. 
The  amount  of  water  which  it  is  possible 
to  use  in  the  mixture  for  machine  made  tile 
is  at  the  best  not  sufficient  to  develop  the 
full  strength  of  the  cement,  and  for  this  rea- 
son the  mix  should  be  made  as  wet  as  can 
be  used.  When  the  jackets  are  removed  the 
tile  should  show  water  marks  on  the  outer 
surface,  that  is,  web-like  markings,  indicating 
free  moisture.  Although  it  is  g.enerally  recog- 
nized among  cement  tile  manufacturers  that 
tile  showing  water  marks  are  the  strongest, 
this  matter  is  not  given  sufficient  attention. 
The  tile  made  from  a  dry  mix  are  not  so 
apt  to  stick  in  the  jackets  as  are  those  made 
from  a  wet  mix,  they  stand  up  better,  which 
probably  explains  why  so  many  manufacturers- 
use  a  dry  mixture.  Sticking  to  the  jackets 
is  easily  overcome  by  holding  the  tile,  before 
removal  of  the  jacket,  horizontally  and  hitting 
the  end  against  the  table  of  the  machine 
just  enough  to  loosen  the  tile  from  the  jacket. 
The  same  thing  is  accomplished  by  setting 
the  tile  down  hard  on  the  car,  but  this  thick- 
ens the  walls  at  the  end  and  is  objectionable. 

Because  of  an  insufficient  amount  of  water 
in  the  original  mixture,  every  particle  must 
be  conserved,  which  is  impossible  if  the  tile 
are  cured  under  normal  atmospheric  condi- 
tions. The  object,  therefore,  in  steam  cur- 
ing is  to  create  an  atmosphere  saturated  with 
moisture  in  a  chamber  sufficiently  air  tight 
to  eliminate  all  possible  draughts.  It  is  not 
the  intention  to  supply  moisture  to  the  tile, 
but  to  protect  it  perfectly  against  the  loss  of 
any  moisture  which  was  introduced  whert 
mixing  the  concrete.  As  a  saturated  atmos- 
phere is  required,  the  use  of  dry  steam  or 
steam  under  pressure  is  out  of  the  question. 
.Some  plants  are  operated  today  by  the  use 
of  such  steam,  and  in  parts  of  the  curing 
chamber  fairly  good  results  are  obtained,  be- 
cause the  steam  condenses  in  these  parts,  while 
product  placed  near  the  point  at  which  the 
steam  enters  the  curing  chamber  is  poor, 
owing  to  the  drying  action  of  the  steam.  This 
condition  is  naturally  aggravated  in  warm 
weather  because  the  steam  does  not  condense 
so  readily.  Only  by  the  use  of  steam  curing 
is  it  possible  to  obtain  uniform  conditions 
throughout  the  year.  The  safest  and  most 
satisfactory  way  of  admitting  steam  into  the 
curing  chamber  is  through  a  perforated  pipe, 
which  is  placed,  perforations  down,  in  a  water- 
filled  trench  in  the  concrete  floor  of  the  room; 
the  steam  passing  out  into  the  atmosphere 
through  the  water  naturally  becomes  sat- 
urated. The  floor  in  the  curing  chambers  is 
sloped  toward  the  trench  so  that  the  water 
in  the  trough  is  constantly  replenished  by 
condensation.  In  this  way  there  is  little  dan- 
ger of  excessive  heat,  for  as  long  as  the 
steam  passes  through  water  the  temperature, 
no  matter  what  it  is,  cannot  have  a  drying 
effect.  The  nearer  the  temperature  approaches- 
the  maximum  possible  with  this  method,  the 
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more  efficient  does  the  curing  chamber  become, 
for  moist  heat  accelerates  the  hardening  of 
the  tile.  With  this  scheme  exhaust  steam 
will  not  furnish  sufficient  heat  during  cold 
weather,  therefore  it  is  best  to  take  live  steam 
direct  from  the  boiler.  Tile  should  be  run 
into  the  curing  chambers  as  soon  as  made, 
but  it  is  not  advisable  to  start  the  steam  until 
the  tile  have  stood  about  an  hour,  especially 
in  cold  weather,  because  condensation  will 
be  very  great  until  the  chamber  and  the  tile 
become  heated  up,  and  the  gathering  of  moist- 
ure on  the  tile  may  be  sufficient  to  damage 
them. 

To  operate  the  suggested  plant  to  full  ca- 
pacity on  all  sizes  of  tile  will  require  a  fore- 
man and  about  twenty  men,  distributed  as 
follows :  One  engineer,  one  man  running 
the  mi.xer,  one  man  feeding  each  tile  ma- 
chine and  one  operator  on  each  machine,  one 
man  removing  jackets  from  small  tile,  one 
handling  cars  and  four  yardmen,  who  remove 
the  tile  to  the  yard,  load  wagons  and  do  odd 
jobs  about  the  plant  when  not  otherwise  en- 
gaged, two  men  will  always  be  needed,  wheel- 
ing the  large  tile  from  the  machine  and  some- 
times three,  one  man  removes  the  jackets  and 
two  men,  with  the  help  of  the  one  man,  some- 
times used  for  wheeling  tile,  can  remove  the 
tile  to  the  yard,  load  wagons  and  cars ;  a 
niglit  man  will  be  required  to  keep  up  steam, 
clean,  repair  and  change  the  machines. 

In  order  that  no  tile  may  be  removed  from 
the  curing  chambers  too  soon  it  is  well  to 
have  the  man  handling  the  cars  of  small  tile 
to  the  curing  chambers  keep  a  record  of  the 
number  of  tile  of  each  ;iize  on  each  car  and 
the  number  of  cars  placed  in  each  chamber. 
The  man  removing  the  jackets  from  the  large 
tile  can  keep  a  record  of  the  number  of  each 
size  placed  in  the  different  chambers,  these 
records  to  be  handed  in  at  the  office  twice 
a  day.  By  this  practice  a  memorandum,  show- 
ing the  number  of  cars  and  the  number  and 
size  of  large  tile  in  the  different  rooms,  which 
are  to  be  put  in  the  yard  that  day,  may  be 
given  to  the  yardmen  every  morning.  From 
these  records  can  be  compiled  the  day's  out- 
put and  the  stock  on  hand.  Some  allowance 
must  be  made  for  breakage,  otherwise  the 
number  of  tile  in  the  yard  will  not  agree 
with  the  number  of  tile  made  by  the  machines. 

The  arrangement  of  the  stock  piles  should 
be  such  that  the  wagons  may  be  loaded  with 
any  size  and  leave  the  yard  by  crossing  the 
fewest  number  of  tracks.  This  is  accom- 
plished best  by  piling  the  tile  in  long  rows, 
parallel  to  the  track.  The  distance  between 
tracks  may  be  anything  desired.  Some  pre- 
fer not  to  have  a  greater  distance  than  20 
ft.  between  the  center  line  of  the  track  and 
the  center  of  the  roadway.  Others  have  found 
that  a  distance  of  .50  to  75  ft.  to  be  a  con- 
venient width.  In  the  latter  case,  to  avoid 
carrying  the  tile  long  distances  when  unload- 
ing the  cars,  they  are  rolled  down  a  chute, 
about  14  ins.  wide  with  4-in.  sides  and  2ii 
to  24  ft.  long,  one  end  of  which  is  placed 
on  the  edge  of  the  second  deck  of  the  car. 
The  tile  can  be  rolled  30  to  ^a  ft.,  and  this 
method  proves  very  satisfactory  for  all  the 
small  tile  larger  than  5  ins.  If  the  sales  are 
large  during  the  winter  months,  it  is  desirable 
to  place  the  stock  piles  on  a  layer  of  straw 
or  other  material,  as  it  is  very  often  that  the 
lower  row  of  tile  freezes  to  the  ground, 
which  prevents  the  wagon  from  getting  close 
to  the  pile,  and  they  cannot  be  loaded  with- 
out much  e.xtra  labor,  if  something  of  this 
kind  is  not  done. 

It  is  the  best  practice  in  loading  tile  either 
in  wagons  or  cars  to  lay  them  horizontally, 
instead  of  standing  them  on  end.  They  should 
be  packed  as  closely  as  possible  with  no  play ; 
especially  is  this  true  in  loading  cars.  Good 
cement  tile,  when  properly  loaded,  can  be 
hauled  or  shipped  a  considerable  distance  with 
little  or  no  breakage.  Switching  partially 
loaded  cars  will  cause  excessive  breakage.  .A 
car  load  of  .30,000  Ujs.  will  contain  approxi- 
mately 
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Tests   to   Determine  the    Relationship 

Between  Density  and  Strength 

of  Mortar.* 

During  tlie  winter  of  1908  the  writer  made 
an  extensive  series  of  experiments  to  de- 
termine primarily  the  relationship  between  the 
density  and  the  strength  of  a  mortar,  as  well 
as  the  effect  of  gradation  of  size  and  the  ef- 
fective size  of  tiic  sand  particles,  though  no 
attempt  was  made  to  find  the  strongest  mix- 
ture possible.  It  was  necessary  carefully  to 
eliminate  all  other  possible  variables  in  this 
work  in  order  to  get  results  from  which 
.sound  conclusions  might  be  drawn.  In  order 
to  have  the  sand  perfectly  homogeneous,  beach 


30  30-10,  etc.  They  were  llien  tnixed  together 
in  the  desired  proportions,  these  being  shown" 
in  lable  1.  In  combining  the  different  sizes 
equal  parts  of  each  variety  were  used ;  for 
■instance,  in  No.  12  one-half  of  the  sand  was 
from  10  to  20  and  the  other  half  trom  50  to 
1)0.  In  a  case  such  as  No.  II  the  20-50  means 
that  there  are  equal  parts  of  20-30,  ,30-40,  and 
40-50.  In  all  nearly  2,500  briquettes  were  made 
comprising  l-I,  1-2  and  1-3  mixtures,  these 
l)cing  r.itios  of  weight.  The  specimens  were 
tested  at  the  ages  of  one  week,  four  weeks, 
three  months  and  one  year.  Atlas  Portland 
cement  was  used  in  all  the  work  and  the 
standard  methods  followed  in  making  and 
breaking  the  briquettes.  Varying  percentages 
of  water  were  used,  the  aim  being  to  have  all 
specimens  of  the  same  consistency  and  con- 
sequently the  finer  sand  briquettes  received 
more  water  than  the  coarser  ones.  The  values 
given  in  Table  1  represent  the  averaee  of  12 
specimens  in  practically  all  cases ;  to  each  set 
the  method  of  least  squares  has  been  applied 
to  find  the  probable  error  of  these  mean  val- 
ues. There  are  also  given  in  this  table  the 
absolute  densities  of  each  set;  this  is  the  ratio 
between  the  absolute  volumes  of  the  sand  plus 
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Diagram    Showing    Relations    Between    Density  and   Strength  of  Concrete. 
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sand  from  the  vicinity  of  Plum  Island,  Mass., 
was  used,  there  being  three  varieties,  varying 
only  in  coarseness.  They  were  all  composed 
of  nearly  pure  quartz  with  slight  traces  of 
mica.  The  following  shows  the  granulomet- 
ric  composition  of  the  three.  No.  1  being  the 
coarsest  and  No.  3  the  finest.  The  values  given 
represent  the  percentage  of  the  sand  by 
weight  respectively  passing  and  being  retained 
on  the  sieves  as  given  : 
Sieves.  Sand  No.  1.     Sand  No.  2.     Sand  No.  S. 

6-10  O.S         0.0         0.0 

10-20  13.3  2.0  2.0 

20-;;o  68.3         22.0         13.6 

30-10  15.5         24.5         11.7 

40-50  1.5         26.7         14.2 

50-66  0.6         20.0         26.7 

66-.S0  2.7         15.3 

SO-100  2.1         16.5 

III  all,  mortars  were  made  of  15  dift'erent 
granulometic  compositions  of  sand,  all  the 
sand  being  first  mixed  together  and  then  sifted 
to  the  various  sizes,  as  for  instance  10-20,  20- 

•Extract  from  a  paper  by  R.  F.  Davis  in  tlie 
■•Cornell  Civil  Engineer"   for  January,   1911. 


the  cement  to  the  measured  volume  of  the 
mortar  after  initial  set  has  obtained.  The  av- 
erage strength  for  all  ages  is  also  given.  Fig- 
ure 1  shows  graphically  the  relationship  be- 
tween the  densitv  and  the  strengths  for  all 
ages  for  the  1-1.  1-2  and  1-3  mixtures. 

Nos.  1,  4,  14  and  13  proved  the  best  mix- 
tures for  all  proportions,  showing  that  coarse- 
ness is  the  most  essential  element  of  all.  The 
poorest  sand  is  that  which  is  fine  with  but 
little  gradation  of  size,  as  shown  by  Nos.  0 
and  7.  It  should  be  noticed  how  much  better 
No.  12  shows  up  relatively  to  No.  15  in  the 
case  of  the  1-3  mi.xture  as  compared  to  the 
1-1  and  1-2  mixtures:  this  shows  that  fine 
material  was  here  needed  for  the  No.  12,  while 
for  the  other  proportions  the  fine  material 
was  a  detriment. 

.■Mthough  in  the  cases  of  the  individual  ages 
considerable  irregularities  appear  in  the  rela- 
tionship of  density  to  strength,  yet  when  the 
strengths  for  all  ages  are  averaged,  the 
strength  is  a  very  close  function  of  the  den- 
sity, showing  that  the   effect  of  the  size  and 
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gradation  of  size  of  the  sand  particles  is  due 
simply  to  their  efifect  on  the  density.  For 
this  reason,  density  tests  may  lie  relied  on  to 
give  full  information  conccrnins  the  value  of 
a  sand,  in  so  far  as  its  granulonietric  com- 
position is  concerned 
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Specifications  for  and  Cost  of  Concrete 
Sewer  Pipe  at  Bellingham,  Wash. 

EY     H.     .\     WHITNEY.* 

The  city  of  Bellingham,  Wash.,  is  using 
cement  and  concrete  pipe  for  storm  water 
sewers.  This  pipe  is  made  under  a  guarantee 
by  the  manufacturers.  While  the  city  does  not 
stipulate  any  process  of  manufacture  as  lon.14 
as  the  finished  product  conforms  to  the  speci- 
lications,  all  the  cement  pipe  used  is  made  by 
one  local  concern  and  gives  satisfactory  re- 
sults, as  compared  to  the  vitrified  clay  sewer 
pipe.  There  are  only  two  vitrified  clay  sewer 
pipe  manufacturers  in  the  Northwest,  and  one 
of  those  is  far  below  the  cement  pipe  in 
efficiency-  and  tests.  All  sizes  of  pipe  from  4 
ins.  to  24  ins.  are  machine  made.  The  process 
is  as  follows : 

A  flask  made  in  halves  is  placed  around  a 
cast  iron  core,  in  a  vertical  position.  The 
cement  is  placed  in  the  annular  space  thus 
formed  in  batches,  dry  mixed,  having  8  per 
cent  to  11)  per  cent  water,  .^s  the  cement  is 
deposited  in  the  mold  it  is  automatically 
tamped  with  a  wood  tamper  running  at  the 
rate  of  five  blows  per  second.  The  core  in 
the  meantime  is  kept  stationary  while  the  pipe 
is  revolved  around  it,  thus  giving  a  smooth 
glazed  effect  to  the  inside.  The  actual  cost 
to  the  manufacturer  is  as  follows : 

4 -in.  pipe 4   cts.  per  ft. 

(j-in.  pipe 7  ct-s.  per  ft. 

S-in.  pipe _. . .  .14  cts.  per  ft. 

lo-in.  pipe '. . .  .19  cts.  per  ft. 

12-in.  pipe 2.5  cts.  jjer  ft. 

l.T-in.  pipe 35  cts.  per  ft. 

l,S-in.  pipe 50  cts.  per  ft. 

L'O-iii.  pipe 65   cts.  per  ft. 

The  above  costs  are  based  upon :  Cement 
at  $2.30  per  bbl. ;  sand  at  $1.10  per  cu.  yd.; 
gravel  at  $1.20  per  cu.  yd.;  labor  at  $2.25  per 
day.  8  hrs. ;  foreman  at  $4  per  day.  8  hrs. 

The  pipe  as  sold,  delivered  upon  the  line  of 
work  at  the  following  rates : 

4-iii.  pipe 11  cts. 

H-in.  pipe tii'/i  cts. 

S-in.  pipe 22'^  cts. 

lO-in.  pipe 32ffi  cts. 

12-in.  pipe 40  cts. 

15-in.  pipe OO  cts. 

IS-in.  pipe 7.".  cts. 

20-in.  pipe 90  cts. 

The  difference  in  manufactured  and  deliv- 
ered price,  represents  hauling,  breakage  and 
profits. 

Several  laboratory  tests  were  made  on  cem- 
ent pipe,  and  vitrified  clay  pipe,  four  .samples 
of  each  were  tested.  Si.x,  8,  10  and  12  in. 
pipe,  cement  pipe,  burst  under  about  60  lbs. 
pressure,  although  they  started  sv.'cating  at 
about  7  lbs.  pressure.  One  made  of  the  clay 
pipe  products  at  IVz  lbs.'  pressure,  spurted 
small  needle-like  streams  of  water  from  in- 
nunicr;dile  pin  holes,  ;iiid  at  about  .Vj  lbs. 
pressure   would   split. 

The  other  make  of  clay  pipe  was  f.ir  better, 
no  loss  due  to  percolation  occurred  under  16 
lbs.  The  breaking  occurred  at  about  (iO  to  70 
lbs.  'I'liis  latter  product  ol  clay  pipe  was  su- 
perior in  our  tests  tn  tin:  cement  pipe  but  the 
former  clay  pipe  was  not  to  be  considered. 
The  following  are  the  specifications  upon 
which  bids  for  concrete  \»]k-  are  received: 

Malje.— All  cement  iiipe  sliall  he  machine 
molded  and  wliat  is  Icnown  as  l)ell  ami  spigot 
type.  All  pipe  10  ins.  and  lar.ner  in  diameter 
shall  ije  reinforced  with  a  wire  netting  or  some 
approved  metliod.  Tlie  manul'actnrer.s  to  give 
the  City  Engineer  a  sU.tch  of  what  nielhod  and 
sizes  of  reinforcement  iil'  tlieir  different  pipes. 

Grade.— All  pipe  must  he  equal  in  all  re- 
.spects  to  the  sanirihs  on  record  at  tlie  City 
Hall,  no  deviation  allowed  unless  by  written  or- 
der of  tlie  City  EnKineer. 

Quality.— When  broken  the  pipe  shall  appear 
homogeneous  throughom,  and  he  entirely  free 
from  cracks  or  voids,  and  generally  uniform, 
showing    pieces    of    Iraelured    sloiie    lirmly    im- 

'City   Engineer.    l'..IIinKhani.    Wash. 


bedded   in    the   mortar,    where  stone    enters    into 
the  composition. 

Composition. — The  clearance  between  the  bell 
and  sjjigot  must  be  ample  to  allow  a  proper 
niixtiu'e  of  cement  mortar  to  be  placed  in  the 
armular  space  thus  formed.  The  inside  diam- 
eter of  the  bell  shall  not  be  less  than  %  in. 
;.;ieater  than  tin-  outside  diameter  of  the  spigot. 
The  following  table  shows  what  shall  be  the 
miniiutun  sizes  of  pipe  and  mixtures  of  sand, 
cement  and  gi-a\'el  used. 

TABLE    OF    MIXTURES    AND    SIZES    FOR 
CEMENT  PIPES. 


Size 
ins. 


Thick 
ness, 
ins. 

% 
I's 


10 

IV, 

12 

ly. 

1.. 

H.) 

IS 

21 

2% 

24 

2% 

30 

3 

Cement. 
One  part 
One  part 
One  part 
One  jiart 
One  part 
One  part 
One  part 
One  part 
One  part 


Sand. 
Two  parts 
Two  parts 
Two  parts 
Two  parts 
Two  parts 
Two  parts 
Two  parts 
Two  parts 
Two  parts 


Pea  gravel. 
None 
None 
None 
None 
One  part 
One  part 
One  part 
One  part 
One  part 


Cement. — The  cement  shall  stand  the  pre- 
scribed test  of  the  American  Society  of  Civil 
Engineers. . 

Sand. — The  sand  shall  b''  clean  and  not  more 
than  235  per  cent  shall  pass  over  a  No.  40 
screen,  and  all  shall  pass  through  a  No.  4 
screen. 

Gravel. — The  gravel  used  shall  be  clean  and 
not  less  than  '4  in.  in  diameter  and  not  greater 
than  14  in.  in  diameter,  measured  over  the 
greatest  diameter.  Should  any  of  the  above 
mixture  not  rimfuian  In  th.-  specifications  it  may 
he  all  rejected. 

Markings. — All  pipe  shall  have  marked  on  it 
the  date  of  molding  and  the  maker's  name. 
When  so  requested  the  contractor  shall  deliver 
to  the  City  Hall  such  samples  as  the  City  Engi- 
neer may  call  for. 

Tests. — Pipe  laid  upon  a  compact  and  even 
bearing  of  sand  without  side  displacement  shall 
stand  a  test  of  1,000  lbs.  per  lin.  ft.  up  to  and 
including  10  in.  pipe,  1.300  lbs.  for  12  in.  and 
15  in.  pipe;  1,600  lbs.  for  IS  in.  and  20  in.  pipe; 
l,SeO  lbs.  for  21  in.,  and  2,000  lbs.  for  24  in.,  ap- 
plied the  whole  length  of  pipe  e.xclusive  of  bell. 
Untreated  pipes  shall  show  no  percolation  up  to 
15  lbs.  per  sq.  in.  and  shall  resist  fracture  at  50 
lbs.  per  SQ.  in. 

Drop  Weight. — Pipe  supported  on  a  dry  sand 
bed  2  ins.  deep  shall  withstand  without  cracking 
the  Impact  from  two  blows  from  a  cast  iron 
ball  or  similar  object  weighing  6  lbs.,  falling  18 
ins.  This  test  may  be  applied  on  the  line  of 
work.  Any  pipe  at  any  time  that  is  deemed 
unsatisfactory  to  the  City  Engineer  shall  not  be 
used  upon  the  work  and  the  same  shall  at  once 
be  removed  and  satisfactory  pipe  furnished  in 
its  place.  No  pipe  shall  be  delivered  onto  the 
work  within  30  days  after  being  molded. 


Hand  Hammer  Drills  for  "Pop  Holes." — 

On  the  excavation  for  the  .^t.  Mary's  Falls 
Canal  the  Alarsch-Robbins  Co.,  Contractors, 
have  adopted  the  use  of  a  small  air-operated 
hand  hammer  drill  for  drillin,g  "pop  holes"  in 
large  fragments  of  rock  too  large  to  be  han- 
dled by  the  steam  shovel.  If  the  "mud  cap" 
method  of  breaking  these  fragments  was  em- 
ployed, there  would  be  a  heavy  damage  to  the 
windows  in  the  adjoinin.g  city.  The  present 
method  results  in  a  considerable  economy  in 
explosives.  A  block  ox5x4  ft.  in  size  requires 
one  hole  28  ins.  in  depth  m  which  -W  lb.  of 
41)  jier  cent  dynamite  is  iilaced  with  one  ex- 
ploder; "mud  capping"  would  rcc|uire  about 
.")  lbs.  of  dynamite  in  this  case,  Sullivan  type 
n  10  drills  are  used. 


The  .Stewart.  Kcrbaugh  .Shanley  Company 
f(nind  it  cheaper  to  build  and  operate  a  1-niile 
narrow  .gage  railr<i:id  th:iii  to  continue  with 
their  "trains,"  hauled  by  traciion  engi'ies.  The 
new  roail  was  buih  last  fall  from  the  railroad 
yard  at  High  Falls.  Xew  'N'nrk,  to  the  contract 
work  on  the  F-opus  division  of  the  Catskill 
aqueduct.  The  traction  engines  had  been  used 
for  about  two  years,  but  the  different  roads 
in  that  section  caused  excessive  loss  of  time 
due  to  breakdowns  and  repairs. 
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ROADS      AND      STREETS     SECTION 


Road  Work  in  Allegheny  County,  Pa- 
Including  the    Detailed    Cost    of 
Four  Brick  Surfaced  Roads. 
The  Legislature  of  Pennsylvania  passed  on 
June  26,  1895,  a  road  bill,  which  is  known  as 
the  "Flinn  Act."    This  act  opened  the  way  for 
the  improvement  of  highways  outside  of  city 
and   borough   limits   by   the   County   Commis- 
sioners of  any  county,  either  by  direct  taxa- 
tion of  by  the   issuing  of  bonds.   Taking  ad- 
vantage   of    this    act,    the    Commissioners    of 


ton.  Experiments  were  also  carried  on,  using 
various  grades  of  heavy  asphalt  oil  for  the 
purpose  of  allaying  the  dust  and  as  a  road 
preservative.  It  was  deemed,  after  a  very 
careful  investigation,  that  certain  roads  would 
be  more  economical  in  the  long  run  if  brick 
construction  were  used  for  a  wearing  surface. 
Accordingly  brick  was  used  on  four  of  the  re- 
surfacing -repositions  and  a  majority  of  the 
new  construction  lying  near  the  large  centers 
of  population  was  awarded  brick  con.'^truction. 
The  four  resurfacing  propositions  were   done 
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I  Section  of  CurbtGufkr 

Fig.  1 — General  Section  of  Allegheny  County    Road   Department  for  Brick  Roads. 


Allegheny  county  organized  a  Road  Depart- 
ment in  1897,  electing  F.  W.  Patterson  chief 
road  engineer.  He  was  succeeded  in  1906  by 
the  late  George  T.  Barnsley,  who  served  as 
road  engineer  until  October  23.  1909,  the  date 
of  his  death.  S.  D.  Foster  is  the  present  road 
engineer,  and  the  Board  of  County  Commis- 
sioners consists  of  I.  K.  Cambell,  J.  D.  O'Neil 
and  S.  J.  Toole. 

The  work  started  in  1897  has  been  steadily 
carried  forward  until  there  are  at  present  ap- 
proximately 425  miles  of  improved  roads  with- 
in the  limits  of  the  county,  connections  hav- 
ing been  made  with  neighboring  counties,  as 
follows :  The  Three  Degree  road  connecting 
with  State  improvement  in  Butler  County  at 
Valencia,  the  rreeport  No.  5  road  connecting 
with  State  improvement  in  Butler  County  at 
Freeport,  the  Logans  Ferry  road  connecting 
with  State  improvement  in  Westmoreland 
County  at  Parnassus,  the  Lincoln  Way  con- 
necting with  State  improvement  in  Westmore- 
land County  giving  a  direct  connection  with 
Irwin,  and  the  Library  Extension  No.  2  road, 
connecting  with  Washington  County  improve- 
ment at  LibrarV',  giving  direct  connection  to 
Finleyville.  Several  other  direct  connections 
at  the  county  line  are  in  the  course  of  con- 
sideration between  the  County  Commissioners 
of  the  various  adjoining  counties  and  the  Al- 
legheny county  board. 

It  is  possible  today  to  travel  in  a  continuou? 
circuit  almost  250  miles,  without  encountering! 
a  mud  road.  There  are  within  the  limits  of 
the  County  almost  1,700  miles  of  road.  Thus 
it  will  be  seen  that  about  one-fourth  of  the 
total  mileage  has  been  improved.  Under  the 
present  bonding  powers  of  the  Flinn  Act  the 
Road  Department  will  be  able  to  complete  a 
total  of  about  600  miles,  but  it  is  hoped  that 
the  Legislature  will  pass  an  act  empowering 
the  commissioners  to  carry  to  a  completion  the 
good  work  which  is  now  so  far  advanced. 

The  County  Commissioners  realized  some 
years  ago  that  the  advent  of  the  fast  traveling 
automobile  had  made  necessary  a  change  from 
the  old  fashioned  macadam  surface.  At  the 
beginning  of  the  present  administration  the 
Commissioners  decided  to  investigate  and  ex- 
periment with  a  variety  of  materials  which 
might  take  the  place  of  their  present  road- 
way construction.  Accordingly,  under  the 
■supervision  of  the  Road  Department.  1%  miles 
of  roadway  was  built  on  the  Perrysville  road, 
tising  a  combination  of  coal  tar  and  trap  rock, 
four  miles  of  top  surface  was  put  on  the 
Freeport  road  between  Powers  Run  and  Ches- 
wick  with  "Amiesite,"  which  is  a  composition 
of  asphalt,  the  People's  road  was  treated  with 
rock  asphalt  for  1%  miles,  this  being  a  nat- 
ural product,  the  sandstone  being  impregnated 
with  mineral  asphalt  to  the  extent  of  7  or 
S  per  cent,  and  Wi  miles  of  bithulithic  top  was 
placed  on  the  Steubenville  Pike  beyond  Craf- 


by  the  Maintenance  Forces  of  the  County 
Road  Department  and  detailed  costs  on  this 
work  are  given  below.  During  the  year  of 
1910  approximately  30  miles  of  new  macadam 
road  and  approximately  10  miles  of  new  brick 
roads  were  completed.  With  the  maintenance 
forces  55  miles  of  road  were  reconstructed 
with  macadam  and  the  various  experimental 
top  surface  and  three  miles  of  brick  surfacing. 
The  maintenance  force  also  oiled  approximate- 
ly 100  miles  of  road  and  maintained  and  kept 
in  good  repair  the  remaining  portions  of  the 
road  system. 

The  average  cost  of  resurfacing  389,726  sq. 
yds.  of  macadam  roadway  with  4  ins.  of 
limestone  or  traprock  was  42.91  cts.  per  sq. 
yd.  For  this  work  it  would  be  fair  to  assume 
an  average  haul  of  two  miles  for  all  material, 
at  a  cost  of  60  cts.  per  ton.  The  average  cost 
of  material  was  $1.10  per  ton. 

In  the  accompanying  cuts  Fig.  1  shows  the 
Allegheny  County  Roads  Department's  general 
section  for  brick  roads  and  Fig.  2  shows  the 
section  for  a  brick  road  with  tile  drain  and  side 
drain.  The  brick  pavements  are  made  of  vitri- 
fied fire  clay  or  shale  block,  and  the  standard 
specifications  provides  that  all  pavements  of 
this  type  shall  be  laid  on  a  concrete  base  4  ins., 
or  more  in  thickness,  and  shall  have  a  cushion 
of  river  sand  or  crushed  slag  sand  P/i  ins.  in 
depth  and  a  wearing  surface  of  4  ins.  in  thick- 
ness, the  joints  of  which  shall  be  filled  with 
Portland  cement  filler.  The  bricks  are  required 
to  be  approximately  3%x4x9  ins.  in  size  and 
must  not  have  less  than  two  or  more  than  four 
vertical  lugs.  It  is  required  that  the  projec- 
tions  shall   not  be   more  than   Vs   in.   wide  on 


joint  grouting  for  the  bricks  shall  be  done  in 
the  following  manner : 

The  mixture  shall  be  removed  from  the  mix- 
ing box  to  the  road  .surface  by  means  of  scoop 
shovoLs  and  from  the  moment  It  touches  the 
l>rick,  sliall  be  thoroughly  swept  into  all  joints 
by  means  of  push  brooms.  The  work  of  grout- 
ing .sli.all  be  thus  carried  forward  the  entire 
width  of  the  pavement  in  line  until  sufficient 
time  has  elapsed  for  the  grout  to  thoroughly 
jieneti-ate  all  joints  before  the  cement  has  at- 
tained its  initial  set.  Tlie  entire  force  will  then 
go  over  the  same  portion  of  the  work  a  second 
time,  using  the  same  mixture  of  grout,  except 
that  it  shall  be  mixed  to  a  somewhat  thicker 
consistency,  care  being  taken  in  each  instance 
to  thoroughly  fill  all  Joints  flush  with  the  top  of 
the  brick.  To  secure  flush  joints,  a  third  coat 
of  cement  shall  then  be  swept  in  before  the  sec- 
ond has  attained  its  initial  set. 

The  standard  concrete  curb  constructed  in 
connection  with  the  brick  paved  roads,  is  6 
ins.,  12  ins.  x  15  ins.  as  shown  in  Fig.  1.  The 
curbing  is  molded  in  place  and  cut  in  sections 
C  ft.  in  length.  The  concrete  is  composed  of 
1  part  Portland  cement  and  4  parts  gravel  or 
broken  stone,  as  specified,  with  a  sufficient 
amo  nt  of  river  sand  to  fill  all  voids,  in  order 
to  make  a  solid  mass.  The  surface  of  the 
curbing,  1  in.  in  thickness,  is  composed  of  1 
part  Portland  cement  and  2  parts  sand.  The 
standard  coinbination  curb  and  gutter  is  6  ins. 
x  18  ins.  X  15  ins.,  having  a  12-in.  gutter,  as 
is  also  shown  in  Fig.  1.  It  is  laid  in  the  same 
manner  as  the  concrete  curb. 

As  previously  noted  portions  of  four  roads 
were  resurfaced  last  year  with  brick  by  the 
Maintenance  Forces  of  the  Allegheny  County 
Road  Department.  These  roads  were  the  Na- 
trona Road,  section  of  which  is  shown  in  Fig. 
3,  the  Evergreen  Road,  section  of  which  is 
shown  in  Fig.  4,  the  Versailles  Road  and  the 
Noblestown  Road.  Detailed  cost  data  on  the 
work  on  these  roads  are  given  below. 

NATRONA  ROAD. 

Concrete  combination  curb  and  gutter  (2,709 
lin.  ft.). 

Per 
Total.       lin.  ft. 

187  bbls.   cement  at  $1.05 $196.35     $0.07248 

5S  tons  sand  at  $0.95 55.10         .02034 

177  tons  gravel  at  $0.75 132.75         .04900 

Ligonier  dust  for  finish 15.38         .00567 

Labor   making  and   laying 379.26         .14000 


Totals    (2,709   lin.    ft.    curb  and 

gutter)      $778.84  _$0. 28749 

Concrete    flush    curb    6    in.    x    12    in.    x    15    in. 
(2.309  lin.  ft.). 

Per 
Total.      lin.  ft. 

99  bbls.   cement  at   $1.05 $103.95     $0.04501 

692   bu.  sand  at  414   ets 29.41         .01274 

1,752  bu.  gravel  at  4V4   cts 74.45         .03224 

Labor  making  and   laying 230.90         .10000 


Totals   (2,309  lin.   ft.   curb) $43S.71     $0.18999 


Fig.    2 — Section 

one  side  of  each  brick.  It  is  further  required 
that  the  total  area  of  all  lugs  shall  not  be  more 
than  3  sq.  ins.,  so  that  when  laid  there  shall 
be  a  separation  between  bricks  of  at  least  %  in. 
and  not  more  than  Vt,  in.  The  two  ends  of 
the  bricks  are  required  to  have  a  semi-circular 
groove  with  a  radius  of  not  less  than  %  ins. 
and  not  more  than  %  ins.  These  grooves  are 
so  located  that  when  the  bricks  are  laid  to- 
gether, the  grooves  shall  match  perfectly,  and 
shall  be  horizontal  when  bricks  are  laid  in 
pavement.  On  grades  of  5  per  cent  or  over 
the  engineer  may  if  he  deems  it  advisable  for 
the  traffic,  order  the  use  of  a  spcial  form  of 
brick  suitable  for  steep  grades. 

The  standard  specifications  provide  that  the 


5ha!e 
of    Brick    Road. 

Concrete   foundations   (150   cu.   yds.). 

Total. 

125  bbl.   cement  at  $1.05 $131.25 

1,04S  bu.  sand  at  4'/i  cts 44.55 

3.240  bu.   gravel  at  4V4   cts 137.70 

Labor  making   and   laying 150.00 

Totals  (150  eu.  yds.  foundation)$463.50 
Concrete  in  culverts  (47  cu.  yds). 

Total. 

50  bbl.   cement  at   $1.05 $  52.50 

12  tons  sand  at  $0.95 11.40 

35  tons  gravel  at  $0.75 26.25 

Rail   ends  for  reinforcement 37.69 

1,074   hrs.  labor  making  and  lay- 
ing at  17"^  cts 188.00 


Per 
cu.  yd. 

$0.8750 

.2970 

.9180 

1.0000 


$2.0900 

Per 

cu.  yd. 

$1,117 
.243 
.556 
.802 

4.000 

Totals  (47  eu.  yds.  culvert  con- 
crete)     $315.84 


$6,718 
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Four  cast  iron  sewer  drops  complete. 

Total. 

4  cast  iron  sewer  drops  at  $12.50  each $50.00 

5  lin.  ft.  12  in.  pipe  at  27  cts 2.16 

2  elt>ows,  12  in.  pipe,  at  SI  cts 1.62 

1  casting  for  drop 3.24 

27  hrs.  labor  at  20  cts 5.40 


Concrete  Foundation   (45  cu.   yds.). 

Total. 

26  bbl.  cement  at  $1.13 $  29.38 

Cost  of  sand  and  slag  and  haul- 
ing   same    S7.G2 

Labor  making  and  laying 45.00 


Total    $62.42 


Per 
cu.  yd. 
$0.6529 

1.9471 
1,0000 

Totals     (43     cu.    yds.     concrete 

foundations)     $162.00     $3.6000 
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Brick   Pavement    (5,2SS  sq.    yds.). 

Total. 

230,000  brick  at  $15  per  M $3,450.00 

Hauling   230,000    brick    at    $1.75 

per    M 402.50 

7,1-10    bu.    sand    for    cushion    at 

4>,4     cts 303.45 

Tar  for  expansion  Joints IS. 76 

S5    bbls.    cement    for    grout    at 

$1.05     99.75 

573    bu.    sand    for    grouting    at 

4Vi     cts 24.35 

■€95    hrs.    labor    grouting    at    20 

cts 139.00 

Use  of  road  roller 150.00 

Fill   for  expansion 3.30 

Lumber      for      expansion      and 

templets     9.45 

Labor  laying    264.40 


Per 

sq.  yd. 
$0.65253 

.07611 

.05738 
.00354 

.01886 

.00460 

.02629 
.02836 
.00063 

.0017!( 
.05000 


Totals    (5,288    sq.    yds. 
pavement)     


brick 


EVERGREEN    RO.^D. 


.$4,864.96     $0.92008 


Concrete    Flush    Curb, 
<9,308  lin.   ft.). 


6    in.    X    12    in.   x    15    in. 


Total. 

395   bbl,  cement  at   $1.13 $446.35 

145  tons  sand  at  60  cts 87.00 

41   tons  slag  sand  at  90  cts 36.90 

30  tons  gravel  at  40  cts 12.00 

370  tons  slag  screenings  at  45  cts.  166.50 
Hauling  586   tons  sand  and   slag 

at  60  cts 351.60 

Cost   of   team    for   water   wagon 

acct.    concrete    295.85 

I^abor  making  and  laying 930. SO 


Per 
lin.  ft. 
$0-0479 
.0093 
.0039 
.0013 
.0178 

.0377 

.0318 
.1000 

Totals  (9,308  lin.  ft.  curb) $2,327.00     $0.2497 

Concrete  Combination  Curb  and  Gutter   (3,436 
lin.  ft.). 

Per 
lin.  ft. 
$0.0750 
.0155 
.0124 
.0154 

0548 
.1400 
.0418 


Total. 

228  bbl.   cement  at  $1.13 $257.64 

•S9   tons  sand  at  60  cts 53.40 

107   tons  gravel  at  40  cts 42.80 

118  tons  slag  at  45  cts 53.10 

314  tons  hauling  sand,  gravel  and 

slag  at  60  cts 188.40 

Labor  making  and   laying 481.04 

■Cost  of  water  wagon  for  concrete  143.40 


Totals   (3.436  lin.   ft.    combina- 
tion curb  and  gutter) $1,219.78 

Brick  Pavement   (12,428  sq.   yds.). 

Total. 

7,585.20 


$0.3449 

Per 
sq.  yd. 
$0.6103 

.1100 
.0110 
.0384 
.0392 

.0639 
.0059 
.0007 

.0017 

.0142 

0255 
.0181 

.0021 
.0700 


Totals    (12,428   sq.    yds.    brick 
pavement)      $12,552.28     $1.0108 

VERSAILLES    ROAD. 

Curb,  6  in.  x  12  in.  x  15  in.  (3,407  lin.  ft.). 

Per 
lin.  ft. 
$0.0477 

ii    tons  sand  at  70  cts 39.90 

143  tons  slag  screenings  at  40  cts.     57.20 
200      tons      hauling      sand      and 

screenings  at   70  cts 140.00 

Labor     and     team     hire,     water 

wagon,    cement    94.20 

Labor  making  and  laying 45.00 


516,000  brick  at  $14.70  per  M...$ 
Hauling    516,000    brick    at    $2.65 

per    M 1,367.40 

4,500  brick  and  hauling  same,,      137.05 
795  tons  river  sand  at  60  cts,,,       477.00 

.530  tons  slag  sand  at  90  cts 487.00 

1,325    tons    sand,    hauling  at    60 

cts 795.00 

12  bbl.  pitch  and  pitch  kettle. . .         73.48 

3  rolls  felt  paper 8.90 

108    hrs,    heating    and    pouring 

pitch    21,60 

156  bbl.  cement  for  grouting  at 

$1,13   176.28 

1,584    hrs.    labor   cement    filling 

at  20  cts 316.80 

Use  of  road  roller 235.00 

Lumber    for    templets    and    ex- 
pansion              26.60 

JLabor  laying   844.97 


Total. 
144  bbl.  cement  at  $1.13 $162.72 


0117 
0168 


.0410 


.0276 
1.0000 


Brick  Pavement  (3,244  sq.  yds.). 


136,000  brick  at  $15.50  per  M. . . 

Hauling  136,000  brick  at  $2.50 
per    M 

951/4   tons  sand  at  70  cts 

79  tons  slag  sand  at  85  cts 

Hauling  174 VS  tons  sand  at  70 
cts 

1  roll  felt  expansion  joints 

4  bbl.  pitch,  2,240  lbs.,  at  75 
cts,  per  100  lbs 

68  bbl.  cement  at  $1.13 

445  hrs.  labor  for  grouting  at 
20    cts.    hr 

60  hrs.  labor  heating  and  pour- 
ing at  20  cts 

Use  of  road  roller 

Labor  laying  pavement 

Totals    (3,244    sq.    yds.    brick 

pavement)      $3,211.56     $0.9895 


Per 

Total. 

sq.  yd. 

$2,108.00 

$0.6498 

340.00 
66.85 
67.15 

.1048 
.0206 
.0207 

122.15 
3.25 

.0376 
.0010 

16.80 
76.84 

.0052 
.0236 

89.00 

.0274 

12.00 

50.00 

259.52 

.0037 
.0154 
.0800 

NOBLESTOWN    ROAD. 


Concrete    Flush    Curb, 
(6,830  lin.  ft.). 


6    in.   x   12 


in.    X   15 


m. 


Total. 

242  bbl.  cement  at  $1.17 $283.14 

115  tons  sand  at  75  cts 86.25 

156.4  tons  gravel  at  55  cts 86.02 

77  tons  slag  screenings  at  45  cts.  34.65 
Hauling  348.4   tons  slag   material 

at  60  cts 209.04 

Cost  of  team  and  labor  unloading 

cement   19.87 

Cost  of  water  wagon,  the  use. . . .  186.00 
Labor  making  and   laying 683.00 


lin 


Per 

ft. 
).n415 
.0124 
.0123 
.0051 

.0306 


.0029 
.0272 
.1000 


Totals  (6.830  lin.  ft.  curb) $1,587.97     $0.2320 


The  Relation  Between  Modern  Traffic 

and  the  Alignment  and   Profile 

in  Highway  Design.* 

During  the  past  few  years,  highway  engi- 
neers have  endeavored  to  find  some  method  of 
road  construction  that  will  economically  resist 
the  excessive  wear  produced  by  a  heavy  auto- 
mobile traffic  and  at  the  same  time  eliminate 
the  dust  nuisance.  Most  of  their  endeavors 
have  been  confined  either  to  incorporating  a 
heavy  bituminous  binder  with  the  road  mate- 
rial or  to  using  a  light  binder  or  dust  pallia- 
tive on  the  surface,  and  although  in  a  great 
many  instances  the  results  obtained  have  been 
successful,  they  have  not  always  been  eco- 
nomical. There  is  no  doubt  that  some  such 
form  of  construction  is  absolutely  necessary 
for  a  road  which  is  subjected  to  a  heavy  mo- 
tor car  traffic  and  to  use  the  one  which  will 
produce  the  result  desired  at  the  lowest  cost  is 
the_  most  difficult  part  of  the  problem  in  the 
design  of  highways  at  the  present  day.  Be- 
sides the  particular  method  of  construction, 
however,  the  relation  between  modern  traffic 
and  the  alignment  and  profile  of  the  road  is  a 
matter  of  great  importance  and  a  careful  con- 
sideration of  this  point  will  tend  to  produce 
roads  that  will  not  only  be  safer  to  the  travel- 
ing public  but  will  also  be  more  economical  to 
maintain. 

The  design  of  roads  suitable  for  a  horse 
drawn  vehicle  traffic  alone  will  first  be  consid- 
ered. According  to  theory  the  maximum  grade 
allowable  is  the  one  over  which  the  greatest 
loads  expected  can  be  hauled  at  the  least  ex- 
pense. In  practice,  however,  the  maximum 
grade  is  also  governed  by  other  factors  than 
the  loads  to  be  hauled,  and  in  most  states  a 
maximum  rate  of  grade  is  established  which 
is  never  exceeded  except  when  surrounding 
conditions  and  the  consideration  of  cost  make 
It  advisable  to  use  a  steeper  grade.  Although 
the  determination  of  the  grade  is  eff'ected 
somewhat  by  the  surface  draina.ge,  the  latter  is 
of  much  greater  importance  when  taken  into 
consideration  with  the  crown  or  transverse 
slope  of  the  road. 

It  is  customary  in  the  design  of  ordinary 
roads  to  make  the  transverse  slope  from  V>  in 
to  %  in.  per  foot  sloping  in  a  straight  "line 
both  ways  from  the  center  to  the  sides  or  else 
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^Flg.  4 — Section  for  Brick  Paving,  Evergreen     Road. 


Brick  Pavement  (5,409  sq.   yds.). 

Per 
Total,  sq.  yd. 
225,000  brick  at  $14.70  per  M. .  .$3,307.50     $0.0115 
Hauling    225,000    brick    at    $3.40 

per    M 765.00         .1414 

1,816  tons  sand  at  75  cts 136.20         ,0251 

191.2  tons  slag  sand  at  90  cts...      172.08         .0318 
372.8    tons   sand   at   60   cts.    for 

hauling    223.68         .0413 

4   bbl.   pitch  at  75  cts.   per  100 

lbs 17.25         .0032 

63  hrs.  labor  heating  and  pour- 
ing pitch  at  20  cts 12.60         .0023 

128  bbl.  cement  for  grouting  at 

$1.17    149.76         .0277 

854    hrs.    labor   for   grouting   at 

20    cts 170.80         .0315 

2  rolls  felt  paper,  expansion,  at 

$2.75    5.50 

Use  of  road  roller 70.00 


,0010 
0129 
0700 


Labor  laying    378.63 

Totals    (5,409    sq.    yds.    pave- 
ment)      $5,409.00     $0.9999 

The  above  dat.i  does  not  include  the  cost  of 
excavation  for  the  different  classes  of  work. 


T.atal   (3,407  lin.   ft.  curb). 


834.- 


$0.2448 


Polaris,  the  north  star,  is  probably  the  star 
most  familiar  to  all  surveyors  and  to  most 
other  persons.  It  is  interesting,  therefore,  to 
know  that  Polaris  is  really  three  stars,  though 
appearing  as  one,  even  through  ordinary  teles- 
copes, but  by  means  of  the  great  Lick  tel- 
escope on  Mount  Hamilton,  California,  it  was 
learned  some  time  since  that  it  is  comprised 
of  three  distinct  stars  wliich  revolve  about 
each  other. 


to  secure  about  an  equivalent  amount  of  slope 
by  means  of  a  parabolic  or  compound  curve. 
On  the  steep  grades  a  greater  transverse  slope 
is  required  than  on  the  flat  ones  in  order  to 
guard  against  Jhe  danger  of  the  water  rushing 
down  the  grade  and  gullying  out  the  road. 

As  far  as  the  alignment  of  the  road  is  con- 
cerned it  is  desirable  of  course  to  obtain  the 
shortest  distance  between  any  two  points,  but 
in  most  instances  the  road  to  be  improved 
has  been  laid  out  for  many  years  and  to  aban- 
don it  for  any  great  length  for  the  sake  of 
shortening  the  distance  would  be  of  little  ben- 
efit, since  usually  the  cost  is  increased  by 
the  heavy  grading  encountered  and  also  what- 
ever advantage  there  might  be  in  having  the 
old  road  bed  serve  as  a  foundation  for  the 
new  road  would  be  lost.  Therefore  the  old 
road  is  generally  followed  very  closely;  only 
the  worst  of  its  irregularities  in  line  are 
straightened  out  and  sometimes  short  detours 
are  made  in  order  to  improve  the  grade.  With 
horse  drawn  traffic  alone,  neither  sharp  cor- 
ners nor  bad  curves  are  considered  detri- 
mental to  the  road  as  the  speed  of  the  vehicles 
is  not  great  enough  to  make  it  dangerous  or 
to  cause  excessive  wear  at  these  points. 


•Paper  by  Henry  B.  Drowne,  Assistant  Engi- 
neer, State  Board  of  Public  Roads  of  Rhode 
Island,  presented  before  Section  D  of  the  Amer- 
ican Association  of  Science  at  the  Minneapolis 
meeting,  Dec.  29,  1910. 
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In  thickly  settled  communities  where  roads 
varying  from  20  to  40  ft.  wide  already  exist 
the  f uTl  width  is  generally  improved.  On  the 
trunk  lines  connecting  towns  with  each  other 
and  with  the  cities  a  width  of  from  12  to  16 
ft.  is  found  to  be  ample  and  to  give  sufficient 
clearance  between  passing  teams.  The  width 
chosen  in  any  particular  case  depends  upon  the 
amount  of  money  it  is  advisable  to  spend  on 
the  road,  as  the  cost  of  the  surfacing  varies 
almost  directly  as  the  width  and  only  a  heavy 
traffic  would  warrant  the  expenditure  for  a 
li)   ft.  road. 

In  designing  a  road  that  takes,  either  auto- 
mobile traffic  alone  or  a  combination  of  auto- 
mobile and  horse  drawn  vehicle  traffic,  the 
safety  of  the  traveling  public  as  well  as  the 
construction  of  an  efficient  surface  must  be 
considered.  If  the  speed  of  the  motor  vehicle 
could  be  limited  in  the  sparsely  settled  districts 
a  large  part  of  the  road  builders'  troubles 
would  cease  but,  although  ordinances  regulat- 
ing the  speed  are  in  effect  in  almost  every 
state  in  the  Union,  as  a  matter  of  fact  they  are 
disregarded  about  every  time  the  opportunity 
occurs  with  the  result  that  the  ordinarily  con- 
structed roads  go  to  pieces. 

Besides  the  danger  of  collision  on  road? 
subjected  to  automobile  traffic  where  sharp 
curves  occur,  it  is  observed  that  at  these 
points  excessive  wear  takes  place,  particularly 
if  the  road  is  crowned  both  ways  from  the 
center  line.  It  is  natural  for  all  traffic  to  keep 
to  the  inside  of  the  curve  as  closely  as  pos- 
sible and  in  the  case  of  the  motor  vehicles,  if 
the  speed  is  not  brought  down  to  about  10  or 
1.")  miles  an  hour,  there  is  a  slew  to  the  hind 
wheels  as  they  pass  around  the  curve  which 
tends  to  grind  nut  the  road  material.  The 
half  of  the  road  that  slopes  from  the  center 
to  the  outside  of  the  curve  receives  hardly  no 
travel  at  all  either  from  machines  or  horse 
drawn  vehicles  and  the  writer  has  observed 
this  fact  in  several  instances,  particularly  on 
very  sharp  curves.  Conditions  are  the  same 
on  slight  curves  except  the  damage  is  much 
less  extensive.  In  order  to  lessen  the  wear 
on  the  road  and  to  protect  the  traveling  pub- 
lic, it  would  seem  fit  that  all  curves  should 
be  eliminated  or  made  as  slight  as  possible  con- 
sistent with  economv.  .■\s  long  as  one-half 
of  the  road,  when  it  is  crowned  both  ways 
from  the  center,  is  not  used,  it  would  be  best 
to  make  a  one  way  slope  on  the  curve  up  from 
the  inside  edge  and  to  increase  the  rate  of  this 
slope  in  proportion  to  the  degree  of  curve. 
Practically  the  entire  width  of  road  is  brought 
into  use  by  doing  this  and  hence  the  wear  is 
much  more  evenlv  distributed.  .^s  far  as 
the  alignment  of  the  rest  of  the  road  is  con- 
cerned the  straightest  road  is  the  best  as  it 
gives  a  clear  view  and  therefore  the  tangents 
betw-een  curves  should  be  as  long  as  possible. 

Perhaps  a  new  location  of  the  road  w-ould- 
he  of  great  advantage  in  some  cases  when 
both  kinds  of  traffic  haye  to  be  considered. 
Take  for  instance  an  old  road  with  many 
sharp  curves:  it  might  be  possible  to  improve 
such  a  road  by  a  new  lavout  so  that  many  of 
the  curves  w-ould  be  avoided  and  at  the  same 
time  keep  the  new  location  near  enough  to  the 
old  so  that  the  surrounding  communities 
would  be  served  just  as  satisfactorily.  The 
advantages  accruing  from  any  such  improve- 
ment woidd  be  a  decreased  cost  of  mainte- 
nance, a  probable  decrease  in  distance,  a 
probable  better  grade  and  a  safer  road  tn 
travel.  This  last  item  cannot  be  figured  in 
dollars  and  cents  but  its  importance  and  worth 
should  not  be  neglected  in  comparing  the 
costs  of  construction  between  the  old  and 
new  locations. 

Th"  crown  of  the  road  on  the  tangents 
should  be  as  flat  as  the  drainage  of  the  road 
will  allow  because  the  flatter  the  road  the 
more  evenly  is  the  traffic  distributed  over  it. 
The  writer  believes  that  a  transverse  slope  of 
%  in.  to  the  foot,  or  its  equivalent,  is  amply 
sufficient  in  any  case  and  that  if  the  patrol  sys- 
tem of  maintenance  is  employed  a  slope  of 
even  less  than  V2  in.  to  the  font  can  be  used. 

The  width  out  to  out  of  the  average  touring 
car  is  about  d  ft.  and  a  wider  road  is  reciuired 
than  for  the  horse  drawn  vehicle  traffic  in  or- 
der tn  allow  the  machines  to  pass  each  other 
at  a  fair  rate  of  speed  with  the  proper  clear- 


ance and  still  keep  on  the  improved  surface. 
Even  on  a  14  ft.  road  the  writer  has  seen 
many  places  where  the  dirt  shoulder  has  been 
displaced  so  that  the  edge  of  the  road  metal 
is  left  exposed.  This  exposed  edge  is  soon 
broken  down  by  the  action  of  the  traffic  and 
sometimes  the  break  is  carried  several  inches 
into  the  road.  On  curves  the  same  condition 
exists  even  to  a  larger  extent  and  the  writer 
knows  of  places  where  tlie  curve  has  been 
widened  as  much  as  10  ft.  on  the  inside  and 
still  the  traffic  does  not  keep  on  the  improved 
surface.  Besides  the  damage  done  to  the 
road  on  account  of  having  too  small  a  width, 
there  is  also  the  grave  danger  of  the  machines 
being  ditched,  due  to  driving  them  on  the 
dirt  shoulder.  In  view  of  the  foregoing  and 
in  order  to  provide  for  the  future  it  would 
seem  advisable  to  use  different  widths  de- 
peiuling  upon  the  class  of  highway  to  be  built. 
The  writer  will  use  the  classification  which 
has  been  recommended  by  Prof.  A.  H.  Blan- 
chard  which  is  as  follows :  "the  first  class  in- 
cludes interstate  tnudv  lines,  interurban  trunk 
lines  and  popular  routes  of  travel ;  the  second 
class  includes  intrastate  trunk  lines  passing 
through  towns,  the  highways  coijnccting  towns 
situated  within  a  few  miles  of  each  other; 
the  third  class  includes  feeders  leading  to 
towns  and  highways  of  the  first  and  second 
classes  from  sparsely  populated  parts  of  the 
country  districts,  highways  connecting  towns 
which  are  many  miles  apart,  cross  roads  and 
transverse  feeders  in  towns."  For  the  first 
and  second  classes  a  width  of  improved  sur- 
face of  20  ft.  woidd  probablv  be  none  too 
great,  while  a  width  of  12  to  16  ft.  would  be 
aniplc  for  those  of  the  third  class,  the  smaller 
width  to  be  used  in  case  of  a  very  light  traf- 
fic. On  curves  the  road  should  be  widened 
an  amount  depending  upon  the  degree  of  curve 
and  the  inside  edge  should  be  protected  by 
three  or  four  rows  of  paving  blocks  or  vitri- 
fied bricks  laid  on  edge. 

Fortunately  the  touring  automobile  is  de- 
signed so  that  it  is  able  to  climb  almost  any 
grade  encountered  provided. that  the  surface 
of  the  road  is  in  good  condition,  hence  the 
maximum  allowable  grade  will  be  the  same  as 
for  horse  drawn  vehicles.  It  is  observed  that 
on  steep  rising  grades  there  is  serious  de- 
terioration near  the  foot  of  the  hill  probably 
due  to  the  increased  speed  of  the  automobile 
in  order  to  gain  impetus  or  to  the  changing 
of  gears.  Although  a  reduction  in  the  rate 
of  grade  would  help  conditions,  such  a  pro- 
cedure would  rarely  ever  be  found  to  be 
either  practical  or  economical. 

There  is  little  chance  that  the  traction  en- 
gine with  its  train  loads  of  .SO  or  40  tons  will 
ever  become  as  common  in  this  country  as  it 
is  abroad.  There  has  been,  however,  a  rapid 
development  in  the  past  few  years  in  the  use 
of  the  motor  truck  which  carries  loads  of 
from  \  to  5  tons.  Present  indications  show 
that  this  type  of  vehicle  is  becoming  more 
popular  every  day  and  that  before  many  vears 
.1  greater  part  of  the  trucking  of  our  large 
commercial  houses  will  be  accomplished  by 
this^  method.  Naturally  this  will  effect  the 
trafl^c  on  our  highways,  but  there  is  no  reason, 
as  far  as  the  writer  can  see,  why  the  points 
already  considered  in  regard  to  the  relation 
of  modern  trafl^c  with  respect  to  the  alignment 
and  profile  of  the  road  will  not  fullv  cover 
the  situation. 

In  concluding,  some  of  the  resolutions  per- 
tinent to  this  paper  will  be  given  which  were 
adopted  by  the  International  Road  Congress 
at  the  meetings  held  in   1908  and   1909: 

To  have  moderate  gradients  with  as  small  a 
differenre  as  possible  between  the  maximum 
and  minimum,  it  being  understood  that  in  ex- 
ceptional cases  gradients  may  be  sacrificed  if 
neces.sary  to  avoid   sliarp   curves.'  • 

To  have  the  least  camber  compatible  with  the 
easy  running  off  of  rain  water. 

The  i-adii  of  curves  should  be  as  great  as  pos- 
sible, 164  ft.  at  least,  the  curves  being  connect- 
ed with  the  tangents  by  parabolic  arcs;  the  out- 
side of  curves  should  be  slightly  raised,  but  so 
as  not  to  inconvenience,  ordinary  vehicles,  no. 
obstructions  to  the  view  should  be  allowed  at 
the  curves.  A  narrow  sidewalk,  bounded  by  a 
ciu'b,   should  be   laid   on   the  side  of  the  shorter 


radius  and  the  depositing  of  heaps  of  materials 
slu)uld  be  forbidden. 

That  vehicles  propelled  by  mechanical  power- 
cannot  cause  extraordinary  damage  to  the 
curved  portions  of  roads  provided  that  at  these 
points  a  sutHcicnt  super-elevation  Is  given  and 
that  the  curved  portion  is  not  approached  or 
traversed  at  an   unreasonble  speed. 


Definitions  and  Discussion  of  Various 

Bituminous  Materials  Used  in 

Road  Construction  and 

Maintenance. 

So  much  confusion  exists  among  road  engi- 
neers and  others  interested  in  bituminous  road 
biiulers  concerning  the  meaning  of  certain 
terms  applied  to  these  materials  that  the  V.  S. 
Office  of  Public  Roads  has  tliought  it  advis- 
able to  issue  a  circular  presenting  in  brief  formi 
the  definitions  of  such  terms  as  at  present 
used  by  that  office.  It  is  stated  in  the  circular 
that  the  definitions  given  therein  are  at  pres- 
ent more  or  less  .-irliitrary  owing  to  the  wide 
dift'crences  of  opinion  held  by  those  who  are 
considered  authorities  on  the  subject  of  bitu- 
mens. The  circular,  which  was  prepared  by 
Mr.  Prevost  Hubbard,  Chemist,  U.  S.  Office 
of  Public  Roads,  presents  in  a  condensed  form: 
a  description  and  discussion  of  various  bitu- 
minous materials  at  present  in  lise  in  road  con- 
struction and  maintenance.  Inasmuch  as  the 
matter  in  the  circular  should  be  of  much 
serxice  in  clearing  up  a  very  general  misun- 
derstanding concerning  the  actual  and  com- 
parative value  of  bituminous  road  materials 
and  the  meaning  of  certain  terms,  it  is  given 
below  in  full. 

Acid  Sludge. — A  mixture  of  sulphonated  hy- 
drocarbons resulting  from  the  treatment  of 
bitumens  with  sulphuric  acid ;  usually  a  waste 
or  by-product  obtained  in  this  manner  from 
the  purification  of  tar  and  oil  distillates.  When 
sufficiently  concentrated  these  sulphonated 
products  become  viscous  and  gummy.  They 
are  readily  attacked  by  water  and  are  there- 
fore unsuitable  for  use  as  enduring  road 
binders. 

Anthracene. — A  waxy  crystalline  hydrocar- 
bon having  the  chemical  formula  CuHio,  found 
in  tars,  principally  coal  tars  w'hich  have  been, 
produced  at  high  temperatures.  Anthracene  is 
believed  to  be  of  no  practical  value  in  road 
binders. 

.Irtificiul  AspJialt. — See  Asphalts  and  Oil 
Asphalts. 

Artificial  Biliinicns. — Hydrocarbon  distillates 
;ind  residues  produced  bj'  the  partial  or  frac- 
tional distillation  of  bitumens,  and  hydrocar- 
bon distdlates  produced  by  the  destructive 
distillation  of  bitumens,  pyro-bitumens,  and 
other  organic  materials,  such  as  wood,  bone, 
etc.  Native  bitumens  which  have  been  treated 
merely  for  the  removal  of  water  and  extran- 
eous organic  and  inorganic  materials  should 
not  be  classed  as  artificial  products,  but  as  re- 
fined native  bitumens. 

Asphalts. — Solid  or  semisolid  native  bitu- 
mens, consisting  of  a  mixture  of  hydrocar- 
bons of  complex  structure,  largely  cyclic  and 
bridge  compounds,  together  with  a  small  pro- 
portion of  their  sulphur  and  nitrogen  deriva- 
tives, but  free  from  any  appreciable  amount 
of  solid  paraffins,  melting'  upon  the  applica- 
tion of  heat  and  evidently  produced  by  nature 
from  petroleums  containing  little  or  no  solid 
paraffins.  Solid  or  semisolid  residues  produced 
from  probably  similar  oils  by  artificial  proc- 
esses are  sometimes  called  asphalts,  but  should 
inore  properly  be  termed  oil  asphalts.  The 
more  common  types  of  native  asphalts  are 
known  by  the  name  of  the  locality  in  which 
they  occur,  such  as  Trinidad.  Bcrmudez. 
Maracaibo.  Cuban,  California,  etc.  Native 
asphalts  with  few  exceptions  contain  w-ater. 
extraneous  organic  or  vegetable  matter,  and 
inorganic  matter,  such  as  clay,  sand,  etc.  A 
large  proportion  of  these  impurities  is  re- 
moved by  a  rough  refining  process  without 
otherwise  changing  the  character  of  the  as- 
phalt.    Native  asphalts  are  usually  too  hard  to 

•See   Bitumens. 
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be  used  as  road  binders  witbout  first  fluxing 
them  with  a  heavy  petroleum  residuum  and 
thus  producing  an  asphaltic  cement.  Artifi- 
cial asphalts  are,  as  a  rule,  brought  to  suitable 
consistency  during  the  process  of  manufac- 
ture. 

Asphaltenes. — A  term  commonly  applied  to 
those  hydrocarbons  in  petroleums,  petroleum 
products,  malthas,  asphaltic  cements,  and 
solid  native  bitumens  which  are  soluble  in  car- 
bon bisulphide  but  insoluble  in  paraffin 
naphtha.  As  a  rule  paraftin  naphthas  of  dif- 
ferent specific  gravities  and  boiling  points  dis- 
solve diiTerent  amounts  of  hydrocarbons  in  a 
given  bitumen  and  the  heavier  the  naphtha  and 
the  higher  its  boiling  point  the  greater  is  its 
solvent  action.  It  is  evident,  therefore,  that 
the  percentage  of  asphaltenes  will  vary  with 
the  gravity  and  boiling  point  of  the  naphtha, 
and  for  this  reason  it  would  seem  well  to 
substitute  for  the  term  asphaltenes,  "bitu- 
men insoluble  in  paraffin  naphtha,"  with  a 
■statement  of  the  gravity  of  the  naphtha  used 
.and  the  temperatures  between  which  it  boils. 
The  presence  of  naphtha  nisoluble  hydrocar- 
bons is  supposed  to  give  body  to  the  product 
in  which  they  occur  and  to  be  accountable  to 
a  great  extent  for  its  binding  value.  They 
show  no  binding  value,  since  many  of  them 
are  hard  and  brittle,  but  they  produce  ad- 
hesive mixtures  when  iluxed  with  certain 
heavy  oils.  As  a  rule,  for  a  given  type  of  bitu- 
men hardness  increases  with  the  percentage 
of  bitumen  insoluble  in  a  given  naphtha.  The 
so-called  asphaltenes  are  not  found  to  any 
extent  in  native  bitumens  with  a  parffin 
base,  but  occur  principally  in  asphalts,  malthas, 
asphaltic  petroleums,  and  in  blown  petroleum 
residues.  They  vary  chemically  and  physical- 
ly with  the  product  in  which  they  occur,  and, 
therefore,  do  not  represent  definite  chemical 
compounds. 

Asfhaltic  Petroleums. — Asphaltic  petroleums 
or  asphaltic  oils,  are  petroleums  containing  an 
asphaltic  base — i.e.,  they  arc  capable  of  pro- 
ducing residues  very  similar  to  native  as- 
phalts if  evaporated  or  distilled  down  to  the 
consistency  of  such  asphalts.  They  contain 
little  or  no  solid  paraffins  and  are  thus  dif- 
ferentiated from  paraffin  petroleums.  Na- 
tive asphalts  are  probably  produced  from  such 
oils   by   natural   processes. 

Asphaltic  Cement. — The  term  asphaltic  ce- 
ment was  originally  applied  to  a  product  ob- 
tained by  fluxing  an  asphalt  with  a  sufficient 
quantity  of  heavy  residual  oil  or  flux  to  pro- 
duce a  binder  of  suitable  consistency  for  pav- 
ing purposes.  In  its  broadest  sense  it  may 
be  applied  to  all  semisolid  bitumens  of  an 
asphaltic  nature  which  are  of  suitable  consis- 
tency for  use  as  binders  in  street  or  road 
construction,  whether  prepared  by  fluxing  a 
solid  native  or  artificial  bitumen  or  by  re- 
ducing an  asphaltic  or  semiasphaltic  petroleum 
by  distillation  or  other  process. 

Baumc  Gravity — An  arbitrary  scale  of  specif- 
ic gravity  or  density  of  liquids,  usually  ex- 
pressed as  degrees  Baume  or  °  B.  This  scale 
is  commonly  used  in  connection  with  oil 
products.  For  liquids  lighter  than  water  the 
scale  begins  at  10°  B.,  which  represents  the 
specific  gravity  of  water,  or  1.0000.  As  the 
Baume  degrees  increase  the  specific  gravity 
decreases.  The  following  formulas  are  used 
in  converting  Baum6  degrees  for  liquids 
lighter  than  water  into  direct  specific  gravity 
and  vice  versa : 
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For  liquids  heavier  than  water  the  scale 
begins  at  0°  B.,  which  represents  the  specific 
gravity  of  water,  or  1.0000.  In  this  scale  the 
degrees  Baume  increase  with  the  specific 
•gravity.  The  following  formula  are  used  in 
converting  Baume  degrees  for  liquids  heavier 
than  water  into  direct  specific  gravity  and 
vice  versa : 
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Benzol. — A  volatile  colorless  fluid  hydro- 
carbon of  characteristic  odor  having  the 
chemical  formula  GHs.  It  occurs  mainly  in 
crude  coal  tars  and  water-gas  tars,  and  boils 
at  80.4°  C,  so  that  it  is  removed  in  the  first 
fraction  when  these  tars  are  subjected  to  the 
Iirocess  of  distillation.  Benzol  is  an  active 
solvent  for  most  bitumens.  It  is  sometimes 
called  benzene,  but  should  not  be  confused  with 
benzine,  which  is  the  term  applied  to  the 
lighter  and  more  volatile  fractions  of  petro- 
leum. 

Bitumen. — Bitumens  are  mixtures  of  na- 
tive or  pyrogenetic  hydrocarbons  and  their 
derivatives,  which  may  be  gases,  liquids, 
viscous  liquids,  or  solids.  If  solids,  they  melt 
more  or  less  readily  upon  the  application  of 
heat  and  are  soluble  in  carbon  bisulphide, 
chloroform,  and  similar  solvents.  They  may 
be  divided  into  two  main  classes — (1)  native 
bitumens  and  (2)  artificial  bitumens.  Bitu- 
mens, being  mixtures  of  hydrocarbons,  can 
have  no  melting  point,  although  this  term  is 
iiften  used  to  denote  the  temperature  at 
which  they  soften  sufficiently  to  flow. 

Bituminous. — A  term  applied  not  only  to 
materials  or  objects  which  contain  bitumen, 
such  as  bituminous  rock,  bituminous  mac- 
adam, etc..  but  also  to  certain  pyro-bitumens, 
such  as  bituminous  coal,  which  give  rise  to  the 
formation  of  bitumens  upon  being  subjected 
to  the  process  of  destructive  distillation. 

Blown  petroleum. — Blown  petroleums,  which 
are  often  called  blown  oils,  are  petroleum  resid- 
uums  through  which  a  jet  of  air  has  been 
passed  during  or  just  after  distillation.  The 
I)lowing  process  causes  certain  chemical  reac- 
tions of  a  complicated  nature  to  take  place 
and  results  in  thickening  or  increasing  the 
consistency  of  the  oil  to  an  extent  depending 
upon  its  temperature  and  the  amount  of  blow- 
ing which  it  receives.  Semisolid  and  solid 
products  are  thus  often  formed  from  fluid 
residuums.  If  the  oil  is  asphaltic  or  semi- 
asphaltic in  nature,  asphaltic  cements  may 
be      obtained      in    this       manner.  Blown 

oils  are  characteristically  short  or  non- 
ductile  when  semisolid,  although  they  may 
possess  considerable  binding  value  if  not 
originally  of  a  paraffin  nature.  Blowing  an  oil 
usually  increases  its  percentage  of  hydrocar- 
bons insoluble  in  any  given  paraffin  naphtha. 

Carbenes. — A  term  commonly  applied  to 
those  hydrocarbons  in  petroleum,  petroleum 
Iiroducts,  malthas,  asphaltic  cements,  and  solid 
native  bitumens  which  are  soluble  in  carbon 
bisulphide  but  insoluble  in  carbon  tetrachlor- 
ide. The  presence  of  an  appreciable  amount 
of  these  hydrocarbons  indicates  that  the  ma- 
terial in  which  they  occur  has  been  subjected 
to  unnecessarily  high  temperatures.  Cracked 
oil  residuums  show  an  increase  in  carbenes 
in  proportion  to  the  extent  of  cracking  and 
the  formation  of  these  products  is  evidently  a 
near  step  to  coking.  But  little  is  known  of 
their  effect  upon  the  value  of  a  bitumen  for 
road  construction,  but  they  arc  gener.ally 
looked  upon  with  suspicion  and,  in  certain 
specifications  for  asphaltic  cements,  their 
presence  has  been  limited  tn  a  low  percentage. 

Carbon  Bisulphide. — This  substance,  ^  some- 
times called  carbon  disulphide,  is  a  volatile  and 
extremely  inflammable  compound  of  carbon 
and  sulphur,  boiling  at  17'  C.  and  having  the 
chemical  formula  CS..,  Pure  carbon  bisulphide 
is  a  colorless  mobile  liiiuid  having  an  ethereal 
odor.  It  is  one  of  the  most  active  solvents 
for  bitumens  and  is  commonly  employed  for 
this-  purpose  in  the  determination  of  total 
bitumen. 

Carbon  Telrarhlonde— .\  vol.-itile  nonin- 
flammable  compound  "f  carbon  and  chlorine, 
boiling  at  70°  C.  It  is  a  coIorIess_  mobile 
liquid  with  an  odor  similar  to  that  of  chloro- 
form, to  which  it  is  closely  related,  and  has 
the  chemical  formula  C"C1,,  It  is  an  excellent 
solvent  for  bitumens,  but  is  not  usually  as 
powerful  as  carbon  bisuli)hide.  It  is  em- 
ployed in  bitumen  analysis  for  the  determina- 
tion   of   barbenes   or   Iiv  drocirbons   soluble   in 


carbon    bisulphide     but    insoluble    in    carbon 
tetrachloride. 

Coal  Tar. — A  mixture  of  hydrocarbon  dis- 
tillates, mostly  unsaturated  ring  compounds,, 
produced  in  the  destructive  distillation  of  coal. 
Crude  coal  tar  is  a  black,  more  or  less  viscid 
fluid  having  a  gassy  odor  and  varying  in 
specific  gravity  from  1.10  to  1.25  and  some- 
times higher.  It  always  contains  a  certain 
amount  of  ammoniacal  water  which  makes 
It  unsuitable  for  use  as  a  road  binder.  When 
reduced  to  proper  consistency  by  distillation, 
coal  tar  makes  an  excellent  bituminous  road 
binder,  providing  it  does  not  carry  too  high 
percentages  of  free  carbon  and  naphthalene. 
The  composition  of  coal  tar  varies  according 
to  the  coal  from  which  it  is  produced  and 
the  method  of  distillation.  Tars  produced  at 
high  temperatures  contain  a  large  amount  of 
free  carbon  and  usually  run  high  in  naphtha- 
lene, while  those  produced  at  low  tempera- 
tures carry  less  free  carbon  and  as  a  rule 
less  naphthalene.  Low  temperature  coal  tars 
are  therefore  most  suitable  for  the  prepara- 
tion of  road  binders." 

Coke-Ovcn  Tar. — Coal  tar  produced  from 
by-product  coke  ovens  in  the  manufacture  of 
coke  from  bituminous  coal.  This  process  of 
coke  manufacture  is  essentially  the  same  as 
that  of  coal  gas.  Larger  charges  of  coal  are. 
however,  carbonized  in  the  former,  and  as  a 
rule  carbonization  is  conducted  at  a  lower 
temperature  than  in  the  manufacture  of  coal 
gas.  The  resulting  tar  therefore  contains  a 
smaller  amount  of  free  carbon,  averaging  from 
■'i  to  10  per  cent,  and  is  better  suited  for  the 
lireparation  of  road  binders  than  most  gas- 
house  coal  tars. 

Cracked  Oil. — The  term  cracked  oil,  as  ap- 
plied to  road  binders,  refers  to  petroleum 
residuums  which  have  been  overheated  in  the 
process  of  manufacture.  Overheating  causes 
a  breaking  down  of  certain  constituents 
of  the  oil,  which  results  first  in  the 
formation  of  carbenes  and  later  of  coke 
or  free  carbon.  Badly  cracked  residuums  are 
believed  to  be  inferior  road  binders. 

Cracking. — The  process  of  breaking  down 
a  hydrocarbon  molecule  by  the  application  of 
heat.  This  may  result  either  in  the  formation  of 
'jther  hydrocarbon  molecules,  at  least  one  of 
which  is  unsaturated  and  shows  a  higher  ratio 
of  carbon  to  hydrogen  than  the  original  mole- 
cule, or  else  in  the  disruption  of  the  molecule 
into  its  elements,  hydrogen  and  carbon.  In 
the  latter  case  the  process  is  said  to  be  de- 
structive. The  more  volatile  and  chemically 
stable  hydrocarbons  can  be  cracked  only  at 
temperatures  above  their  boiling  points.  In 
the  distillation  of  oils  this  is  accomplished 
by  causing  condensation  to  take  place  in  the 
still  and  allowing  the  condensed  oils  to  fall 
back  into  the  residue,  the  temperature  of 
which  is  considerably  higher  than  their  boil- 
ing points.  In  carbureted  water-gas  manu- 
facture, oils  are  cracked  by  vaporizing  them  at 
a  much  higher  temperature  than  their  boiling 
points.  The  heavier  oils  will,  however,  crack 
at  temperatures  below  their  normal  boiling 
points,  and  this  is  particularly  true  of  asphal- 
tic oils,  which  have  to  be  distilled  very  care- 
fully, sometimes  under  reduced  pressure,  in 
order  lo  produce  residuums  which  are  not 
cracked. 

Cut-Hack  Products. — Petroleum  or  tar  resid- 
uums which  are  cut  back,  or  fluxed,  to  the 
desired  consistency  with  a  distillate.  Volatile 
distillates  are  employed  for  this  purpose  in 
the  preparation  of  road  binders,  when  it  is  de- 
sired to  have  the  binder  increase  in  consistency 
or  become  harder  after  application.  In  such 
cases  a  residuum  of  proper  consistency  for  a 
road  binder  is  cut  back  merely  for  the  pur- 
pose of  facilitatirtg  application. 

Dead  Oils. — Heavy  oils  di.stilled  from  tars 
.It  between  170"  and  270°  C.  with  a  density 
greater  th.an  water.  These  oils,  if  free  from 
najihthalene,  serve  as  an  excellent  flux  in  the 
preparation  of  cut-back  road  liindcrs  from  tar 
pitches,  which  are  too  brittle  for  this  purpose. 

Destructive  Distillation. — A  process  of  dis- 
tilling organic  materials  in  which  the  identity 

'See   Refined   tar.  • 
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of  the  material  distilled  is  destroyed,  resulting 
in  the  formation  of  tarry  distillates  and  a 
coke  residue. 

Dehydrated  Tar. — Crude  tar  from  which  all 
water  has  been  removed  by  distillation  and 
mechanical  contrivances  known  as  separators. 

Eiiiiihioiis. — Oily  substances  made  miscible 
with  water  through  the  action  of  a  saponify- 
ing agent  or  soap.  Petroleums  and  tars  may 
be  omulsi.'ied  by  this  means  and  such  emul- 
sions, if  properly  prepared  from  good  ma- 
terials, are  often  serviceable  in  the  treatment 
of  roads.  The  majority  of  road  emulsions  can 
be  considered  only  as  dust  palliatives  and  tem- 
porary binders. 

Fixed  Carbon. — The  residual  coke  obtained 
upon  burning  hydrocarbon  products  in  a  cov- 
ered vessel  in  the  absence  of  free  oxygen,  ac- 
cording to  an  arbitrary  method.  .As  applied  to 
bituminous  road  materials,  the  determination 
of  fixed  carbon  would  seem  to  be  of  value  in 
connection  with  petroleum  and  asphaltic 
products  only.  Paraffin  hydrocarbons  produce 
little  or  no  fixed  carbon,  while  those  of  as- 
phaltic character  show  a  very  considerable 
amount,  depending  upon  the  percentage  of  as- 
phaltic compounds  present  and  the  consis- 
tency of  the  material.  The  fixed  carbon  de- 
termination therefore  indicates  the  mechanical 
stability  and  body  of  such  materials.  It  is 
not,  however,  an  extremely  accurate  deter- 
mination and  should  not  be  too  strongly  relied 
upon.  Since  fixed  carbon  is  a  product  formed 
by  ignition,  it  should  not  be  confused  with 
free  carbon,  which  is  a  material  already  exist- 
ing in  suspension.  The  presence  of  any  con- 
siderable quantity  of  free  carbon  vitiates  a 
fixed  carbon  determination. 

Flux. — As  applied  to  road  binders,  this  term 
covers  fluid  oils  and  tars  which  are  incor- 
porated with  asphalts  and  semisolid  or  solid 
oil  and  tar  residuums  for  the  purpose  of  re- 
ducing their  consistency.  Fluid  petroleum 
residuums  are  commonly  employed  as  fluxes 
in  the  preparation  of  asphaltic  cements.  A 
good  flu.x  produces  an  absolutely  homogeneous 
bituminous  mixture.  Both  petroleum  and  tar 
fluxes  will  produce  such  mixtures  with  native 
and  artificial  asphalts,  but  most  fluid  petroleum 
products  will  not  flux  tar  pitches  satisfactorily. 

Free  Carbon. — Organic  matter  m  tars  which 
is  insoluble  in  carbon  bisulphide.  This  material 
is  an  inert  black  powder,  which  is  held  in 
suspension  by  the  tar  proper,  and  probably 
consists,  not  only  of  free  carbon,  but  also 
of  hydrocarbons  extremely  rich  in  carbon.  It 
has  no  binding  value  and  serves  no  useful  pur- 
pose in  a  road  binder  other  than  to  act  as  a 
filler.  It  gives  the  tar  in  which  it  occurs  a 
false  consistency,  reduces  the  binding  capa- 
city of  the  tar,  and  probably  interferes  with  its 
penetration  into  and  absorption  by  the  road 
stone  or  road  surface.  The  maximum  al- 
lowable limit  of  free  carbon  m  road  binders 
w'ould  seem  to  be  about  20  per  cent. 

Gas-House  Coal  Tars . — Coal  tar  produced 
as  a  by-product  in  the  manufacture  of  il- 
luminating gas  from  coal.  The  modern  gas- 
house  coal  tar  is  usually  produced  at  high 
temperatures  and  therefore  carries  a  per- 
centage of  free  carbon  varying  from  20  to  30 
per  cent  and  higher.  Unless  it  is  produced 
at  low  or  medium  temperatures  and  contains 
less  than  20  per  cent  free  carbon,  it  is  not 
well  suited  for  the  preparation  of  a  dust 
palliative  or  road  binder  by  direct  distillation. 
High-carbon  tars  may,  however,  be  combined 
with  low-carbon  tars  in  such  proportion  as 
to  produce,  when  distilled  to  proper  consis- 
tency, excellent  road  binders  carrying  less  than 
20  per  cent  free  carbon. 

rGilsoiiite. — A  very  pure  solid  native  bitumen 
possessing  many  of  the  characteristics  of  as- 
phalt. It  differs  from  most  of  the  native  as- 
phalts by  being  more  brittle,  having  a  higher 
melting  or  softening  point,  and  being  much 
less  soluble  in  86°  B.  parafiin  naphtha.  When 
fluxed  with  certain  petroleum  residuums  it 
produces  excellent  asphaltic  cements.  In  the 
preparation  of  road  binders  it  is  e.xtensively 
used  for  the  purpose  of  reinforcing  blown  oils, 
with  which  it  combines  to  form  rubbery  semi- 


»See  Coal  tar. 


solid  nuxturcs.  Such  preparations  are  some- 
times termed  mineral  rubber. 

Gilsoitite. — A  very  pure  solid  native  bitumen 
black  and  brittle,  which  does  not  melt  readily, 
but  intuniesccs  at  high  temperatures.  It  is 
dilTerentiated  from  gilsonite  and  the  native 
asphalts  by  the  fact  that  it  is  almost  insoluble 
in  paraffin  naphtha.  It  has  been  produced  at 
high  temperatures,  as  evidenced  by  the  per- 
centage of  carbenes  which  it  contains,  and 
some  varieties  closely  approach  the  pyro-bitu- 
mens  in  characteristics.  It  has  been  used  to 
some  extent  in  the  preparation  of  asphaltic  ce- 
ments, but  up  to  the  present  has  been  little 
used  in  the  manufacture  of  road  binders. 

Iligh-Carbon  Tars. — Tars  containing  a  high 
percentage  of  free  carbon — above  2()  per  cent. 
Iligh-carbon  tars  are  produced  at  high  tem- 
peratures during  the  destructive  dislill.-ition  of 
coal  and  arc  of  inferior  quality  for  use  as 
dust  palliatives  and  road  binders. 

llydroearbons. — Chemical  compounds  com- 
posed of  the  elements  hydrogen  and  carbon. 
There  is  practically  an  unlimited  number  of 
such  compounds,  which  vary  greatly  in  phys- 
.ical  and  chemical  characteristics.  Complex 
mixtures  of  hydrocarbons  constitute  by  far  the 
greater  proportion  of  all  bitumens. 

Low-Carbon  Tars. — Tars  containing  a  low 
percentage  of  free  carbon — less  than  10  per 
cent.  Low-carbon  tars  are  produced  at  com- 
paratively low  temperatures  during  the  de- 
structive distillation  of  coal,  and  also  by 
cracking  oil  vapors  during  the  manufacture  of 
carbureted  water  gas.  As  a  rule  they  are 
more  suitable  than  high-carbon  tars  for  use 
as  dust  palliatives  and  road  binders,  or  for 
the  preparation  of  such  substances. 

Malthas. — Malthas  are  very  viscous  .semi- 
asphaltic  or  asphaltic  native  bitumens  holding 
an  intermediate  position  between  the  petro- 
leums of  an  asphaltic  nature  and  the  native  as- 
phalts. As  a  rule  they  possess  excellent  bind- 
ing properties.  They  constitute  the  bmding 
material  of  many  bituminous  rocks  or  rock 
asphalts,  and  in  this  capacity  often  serve  as 
valuable  road  binders.  Many  malthas  have  a 
tendency  to  harden  rapidly  when  exposed  to 
atmospheric  conditions,  and  this  property, 
while  accountable  for  an  increase  in  binding 
value,  makes  them  unsuitable  for  use  as  a 
flux   in   the  preparation  of   asphaltic   cements. 

Malthciies. — A  term  commonly  applied  to 
those  hydrocarbons  in  petroleum,  petroleum 
products,  malthas,  asphaltic  cements,  and  solid 
native  bitumens  soluble  in  both  carbon  bisul- 
phide and  paraffin  naphtha,  but  not  readily 
volatile  at  temperatures  lower  than  1C3°  C. 
(325°  R).  This  class  of  hydrocarbons  serves 
as  a  valuable  permanent  fluxing  medium  for 
the  so-called  asphaltenes  or  naphtha  insolu- 
ble bitumen  in  asphaltic  cements,  giving  the 
cement  any  desired  degree  of  softness  when 
present  in  the  right  amount.  It  is  evident, 
therefore,  that  the  consistency  of  asphaltic 
bitumens,  and  particularly  stable  asphaltic  ce- 
ments, is  largely  dependent  upon  the  relative 
proportion  of  naphtha  soluble  and  naphtha  in- 
soluble hydrocarbons.  The  same  objection  to 
the  use  of  the  term  "asphaltenes"'  applies  to 
the  use  of  the  term  "malthenes." 

Mineral  Rubber. — A  term  sometimes  applied 
to  artificial  bitumens  of  rubbery  consistency, 
usually  composed  of  a  mixture  of  gilsonite 
and    blown   petroleum    residuum. 

Naphthas. — Mixtures  of  hydrocarbons  of 
low  boiling  points  occurring  rarely  in  nature, 
commonly  obtained  from  the  fractional  dis- 
tillation of  certain  bitumens.  When  this  term 
is  applied  to  low-boiling  coal-tar  distillates, 
it  is  usually  prefixed  by  the  words  "coal  tar." 
The  word  "naphtha"  by  itself  is  generally  ap- 
plied to  low-boiling  petroleum  products.  Dif- 
ferent grades  of  naphtha  are  differentiated 
not  -only  by  their  boiling  points  but  also  by 
their  specific  gravities,  which  are  commonly 
given  in  Baume  degrees.  Those  of  very  low 
boiling  points  and  specific  gravities  are  called 
petrolic  ethers.  Naphthas  vary  not  only  in  the 
two  properties  above  mentioned  but  also  with 
the  type  of  petroleum  from  which  they  are 
obtained.  Those  derived  from  paraffin  petro- 
leums are  quite  different  chemically  from 
naphthas  obtained   from  asphaltic  petroleums. 


The  former  are  much  less  powerful  solvents 
for  asphaltic  substances  than  the  latter.  Para- 
ffin naphtha  is  used  as  a  solvent  for  the  separ- 
atiim  of  certain  classes  of  hydrocarbons  in 
asi)haltic  substances. 

Naphthalene. — A  solid  crystalline  highly 
volatile  hydrocarbon  occurring  principally  in 
coal  tars  and  having  the  chemical  formula 
Cioll«.  Its  presence  in  excessive  quantities  in 
road  tars  is  believed  to  be  detrimental,  as  it 
possesses  no  binding  value  and  gradually  vola- 
tilizes from  the  tar,  leaving  it  hard  and  brittle. 

Native  Bitumens. — Mixtures  of  hydrocar- 
bons occurring  in  nature,  which  may  be  gases, 
liquids,  viscous  liquids^  or  solids,  but  if  solid 
melting"  more  or  less  readily  upon  the  appli- 
cation of  heat  and  dissolving  in  carbon  bisul- 
phide, chloroform,  and  similar  solvents.  The 
native  bitumens  that  are  of  use  as  road  ma- 
terials arc  petroleums,  malthas,  asphalts,  and 
other  solid  products  such  as  gilsonite  and  gra- 
hamite.  Native  bitumens  often  contain  im- 
purities such  as  water,  inorganic  matter  in 
the  form  of  clay,  silt,  sand,  etc.,  and  extran- 
eous organic  or  vegetable  matter. 

Oil  Asphalts. — Artificial  oil  pitches  or  as- 
phaltic cements  produced  as  a  residuum  in  the 
distillation  of  semiasphaltic  and  asphaltic  pe- 
troleum. Many  of  these  products  are  blown 
and  are  therefore  known  as  blown  oils. 

Oil  Pitches. — More  or  less  hard  oil  asphalts. 

Oil  Tars." — Mixtures  of  hydrocarbon  distil- 
lates, mostly  unsaturated  ring  compounds,, 
produced  in  the  cracking  of  oil  vapors  at 
high  temperatures.  Oil  tars  are  usually  by- 
products of  the  manufacture  of  oil  gas  or 
carbureted  water  gas. 

Paraffin  Naphthas. — Naphthas  consisting  of 
a  mixture  of  light  volatile  hydrocarbons  of 
the  paraffin  series,  ordinarily  obtained  as  light 
distillates  of  paraffin  petroleum. 

Paraffin  Petroleum. — Petroleum  the  base  of 
which  is  composed  principally  of  the  paraffin 
or  open-chain  series  of  hydrocarbons;  it  is 
this  differentiated  from  asphaltic  petroleums 
which  are  composed  largely  of  cyclic  or  ring 
hydrocarbons.  Paraffin  petroleums  and  the 
unaltered  residues  produced  by  their  distilla- 
tion are  of  inferior  value  as  dust  palliatives 
and  road  binders. 

Paraffin  5"ra/^.-^Solid  paraffin  recovered  by 
distillation  and  precipitation  of  the  distillates 
of  petroleum  and  similar  materials.  The 
percentage  of  paraffin  in  bitumen  is  usually 
determined   in   this  manner. 

Paraffin. — The  term  paraffin  covers  a  num- 
ber of  greasy  crystalline  hydrocarbons  of  the 
paraffin  series  occurring  as  dissolved  wax  ir? 
certain  classes  of  petroleum.  Wlien  these 
products  are  recovered  from  petroleum,  they 
constitute  the  commercial  product  paraffin. 
Paraffin  is  believed  to  be  detrimental  to  road 
binders  in  which  it  occurs,  and  it  is  certain 
that  its  presence  in  excessive  amounts  indi- 
cates inferiority  in  the  binding  value  of  the 
material.  It  is  probable,  however,  that  heavy 
liquid  hydrocarbons  of  the  same  chemical 
series  as  solid  paraffin  exert  a  much  more 
injurious  effect. 

Petrolenes. — An  ambiguous  term  sometimes 
applied  to  those  hydrocarbons  described  un- 
der malthenes,  which  are  soluble  in  carbon 
bisulphide  but  insoluble  in  paraffin  naphtha, 
and  sometimes  to  hydrocarbons  in  petroleum 
and  petroleum  products  valatile  at  or  below 
1(13°  C.  (32-5°  F.).  Owing  to  misconceptions 
which  may  occur,  it  would  seem  advisable  to 
eliminate  the  use  of  this  term. 

Petroleums. — Petroleums,  or  mineral  oils, 
are  fluid  native  bitumens  of  variable  composi- 
tion, depending  largely  upon  the  locality  in 
which  they  occur.  There  are  three  general 
types  of  petroleum  found  in  the  United  States: 
(1)  Paraffin  petroleums.  (2)  semiasphaltic  pe- 
troleums, and  (3)  asphaltic  petroleums.  Para- 
fiin petroleums  occur  mainly  in  the  eastern 
part  of  the  United  States  and  are  typified  by 
the  •  Pennsylvania  oils.  The  semiasphaltic 
variety  occurs  in  the  southern  and  middle 
western  parts  of  the  United  States.    Texas  is 
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one  of  the  main  sources  of  this  type.  Asphaltic 
petroleums  occur  in  the  western  part  of  the 
United  States,  particularly  in  Cahfornia.  Pe- 
troleums, if  of  scmiasphaltic  or  asphaltic  char- 
acter, may  make  excellent  dust  palliatives 
and  road  binders  when  properly  treated. 

Petrolic  Ethers. — Very  light  volatile  naph- 
thas obtained  from  petroleum. 

Pitches. — Semisolid  or  solid  residues  pro- 
duced in  the  evaporation  or  distillation  of 
titumens.  This  word  is  often  prefixed  by 
the  name  of  the  material  from  which  it  is 
•derived,  such  as  oil  pitch,  coal-tar  pitch,  etc. 
As  a  rule  the  term  pitch  is  confined  to  the 
harder  rcsiduums,  most  of  which  are  too  hard 
for  use  as  road  binders  unless  fluxed  with  a 
more  fluid  product. 

Probitumens. — Mineral  organic  substances 
which  are  but  slightly  acted  upon  by  the 
solvents  for  the  bitumens,  but  which,  upon 
being  subjected  to  destructive  distillation, 
give  rise  to  the  formation  of  bitumens.  Pyro- 
bitumens  are  derived  in  nature  both  from  bitu- 
mens and  direct  metamorphosis  of  vegetable 
matter.  Among  the  former  class  may  be  men- 
tioned Albertite  and  Wurtzilitc,  and  among 
the   latter,   peat,  lignite,   and   bituminous   coal. 

Pyrogenetic. — Originating  from  the  action 
of  heat.  Coal  tar  is  thus  a  pyrogenetic  bitu- 
men. 

Reduced  Petroleums  or  Reduced  Oils. — 
Residual  oils  produced  from  crude  petroleum 
by  the  removal  of  water  and  the  more  volatile 
oil  constituents,  without  chemically  altering 
the  base  by  cracking  or  other  means.  These 
residues  are  often  made  by  distilling  the  crude 
oil  under  reduced  pressure.  Such  products 
are  of  little  value  for  road  treatment  unless 
formed   from  semiasphaltic  or  asphaltic  oils. 

Refined  Tar. — .^  more  or  less  viscous  tar 
which  is  produced  by  evaporation  or  distilla- 
tion of  crude  tar  until  the  residue  is  of  the 
desired  consistency.  This  term  also  includes 
blown  tars  and  cut-back  products  produced  by 
fluxing  tar  pitches  with  volatile  or  nonvolatile 
distillates.  Refined  tars  are  of  value  both  as 
dust  palliatives  and  as  road  binders  in  the 
treatment  of  macadam   roads.     Their  binding 


value  is  proportional  to  their  hardness  within 
certain  limits. 

Residual  Petroleum  or  Residual  Oils. — 
Heavy  viscous  residues  produced  by  the 
evaporation  or  distillation  of  crude  petroleum 
until  at  least  all  of  the  burning  oils  have  been 
removed  and  often  some  of  the  heavier  distil- 
lates as  well.  Residual  oils  grade  into  the 
artificial  asphalts  and  oil  pitches  as  their 
hardness  and  viscosity  increase.  The  more 
fluid  products,  if  obtained  from  semiasphaltic 
or  asphaltic  petroleums,  serve  as  excellent 
dust  palliatives  and  semipermanent  road  bind- 
ers for  the  surface  treatment  of  roads.  The 
more  viscous  products  are  often  suitable  for 
the  surface  treatment  of  roads  if  applied  hot, 
but  are  seldom  of  value  in  road  construction 
unless  produced  from  semiasphaltic  or  asphal- 
tic oils. 

Residual  Tars. — Heavy  viscous  residues  pro- 
duced by  the  evaporation  or  distillation  of 
crude  tar  until  all  of  the  light  oils  have  been 
removed.  Residual  tars  grade  into  the  tar 
pitches  as  their  hardness  and  viscosity  in- 
crease. H  they  do  not  contain  an  excess  of 
free  carbon,  they  are  as  a  rule  well  adapted 
for  use  as  binders  in  the  construction  of 
macadam   roads. 

Rock  Asfhalt  or  Bituminous  Rock. — .\ 
term  applied  to  a  great  variety  of  sandstones 
and  limestones  more  or  less  impregnated  with 
maltha.  Deposits  of  such  material  are  wide- 
ly distributed  over  the  United  States  and  vary 
from  rock  which  is  friable  and  wholly  depen- 
dent upon  the  bitumen  to  hold  the  mineral 
fragments  together  to  solid  rock  having  merely 
its  interstices  filled  with  bitumen.  The  former 
type  is  of  value  for  use  as  a  surface  binder 
in  the  construction  of  roads  when  the  maltha 
shows  good  binding  value  and  amounts  to  not 
less  than  0  per  cent  of  the  weight  of  rock 
asphalt. 

Semiasphaltic  Petroleums.  —  Semiasphaltic 
petroleums  or  semiasphaltic  oils  are  petro- 
leums containing  a  semiasphaltic  base,  i.  e.,  pe- 
troleums whose  residues  produced  by  evapora- 
lion  or  distillation,  while  composed  mainly 
of  asphaltic  hydrocarbons,  contain  also  a  cer- 
tain  percentage   of   paraffin   wax.     They  thus 


show  a  mixed  base.  If  their  percentage  of 
heavy  parafiin  hydrocarbons  is  not  excessive, 
they  may  be  made  to  produce  good  dust  pre- 
ventives and   road  binders. 

Short. — A  term  applied  to  bituminous  ma- 
terials which  are  nonductile. 

Tar  Pitches. — Semisolid  or  solid  residual 
tars.  Owing  to  the  general  brittlcness  of  tar 
pitches,  only  the  softer  varieties  are  of  value 
in  their  natural  condition  as  road  binders. 
The  harder  pitches  may,  however,  be  used  for 
this  purpose  if  fluxed  to  suitable  consistency 
with  heavy  or  dead  oil  distillates  of  tar. 

Tars. — Tars  are  artificial  or  pyrogenetic 
bitumens  produced  as  distillates  by  the  de- 
structive distillation  of  bitumens,  pyrobitu- 
mens,  and  other  organic  material. 

Water-Gas  Tars. — Mixtures  of  hydrocarbon 
distillates,  mostly  unsaturated  ring  compounds, 
produced  by  cracking  oil  vapors  at  high  tem- 
peratures in  the  manufacture  of  carbureted 
water  gas.  Crude  water-gas  tar  is  a  thin,  oily 
liquid  having  a  specific  gravity  lying  usually 
between  1  and  1.10.  As  a  rule  it  contains  a 
considerable  quantity  of  water,  which  is,  how- 
ever, largely  removed  by  mechanical  devices 
before  the  tar  is  placed  upon  the  market.  This 
water  is  not  ammoniacal,  as  in  the  case  of 
crude  coal  tars.  The  composition  of  water- 
gas  tar  varies  with  the  character  of  the  oil 
which  is  carbureted  and  with  varying  condi- 
tions attending  the  carbureting  process.  It 
always  shows  a  low  percentage  of  free  car- 
bon, usually  less  than  2  per  cent,  and  contains 
little  or  no  naphthalene  unless  previously  used 
for  scrubbing  coal  gas.  Crude  water-gas  tar 
has  practically  no  binding  value  and  is  service- 
able only  as  a  dust  palliative  in  the  surface 
treatment  of  roads.  When  reduced  to  proper 
consistency  by  distillation,  however,  it  shows 
certain  desirable  properties  for  use  as  a  road 
binder  both  for  surface  treatment  and  mac- 
adam construction.  Water-gas  tar  may  also 
be  used  in  the  preparation  of  road  binders 
from  high-carbon  coal  tars.  When  this  is 
ilone,  the  two  crude  tars  are  mixed  in  such 
proportion  that  when  distilled  to  the  desired 
consistency  the  mixture  will  contain  less  than 
the  maximum  limit  of  free  carbon  allowable. 
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A     Recommended      Design     for     and 
Method  of  Constructing  and  Oper- 
ating a  Sewage  Disposal  Plant 
for   Private    Houses. 

Studies  of  bcwage  disposal  plants  for  pri- 
vate houses  were  begun  in  11104  at  the  Iowa 
State  College  Engineering  Experiment  Sta- 
tion. .Altogether  four  complete  plants  were 
built  and  worked;  each  plant  was  a  modifica- 
tion in  some  particulars  suggested  by  experi- 
ence from  its  predecessor.  In  Bulletin  V, 
recentlv  published  by  the  Experiment  Station, 
Prof.  A.  Marston  and  Mr.  F.  M.  Okey  de- 
scribe in  detail  the  several  plants  and  give 
general  criticisms  with  complete  designs  for 
a  standard  plant  based  on  their  experiments. 
\\'e  abstract  these  general  conclusions  in  the 
following: 

In  attacking  this  problem  use  was  natur- 
ally made  of  the  experience  of  engineers  in 
the  design  and  operation  of  sewage  disposal 
■plants  for  cities.  The  first  plants  were  de- 
signed along  the  same  lines  as  the  large  ones 
required  for  towns,  with  simplified  details. 
Early  in  the  work,  however,  it  became  appar- 
ent that  there  were  many  difficulties  peculiar 
to  small  plants  as  distinguished  from  large. 
The  engineer  who  expects  to  secure  results 
per  unit  of  area  in  the  case  of  sewage  dis- 
posal plants  for  private  houses  equal  to  those 
obtained  in  the  case  of  large  sewage  disposal 
plants  is  certain  to  be  badly  disappointed. 
Some  of  the  points  of  difference  are  as  fol- 

loivt;  ■ 

Extreme  Fluctuations  in  Flow. — The  sew- 
age of  a  city  consists  of  a  continuous  stream 
of  considerable  volume,  which,  it  is  true, 
fluctuates     within     considerable      limits,     but 


which  is  very  much  more  steady  than  the  flow 
from  any  one  of  the  several  houses.  In  the 
case  of  the  latter,  there  is  a  great  rush  of 
sewage  when  any  one  fixture  is  discharged, 
but  during  much  or  even  most  of  the  time 
there  is  no  flow  at  all.  In  the  case  of  the  in- 
dividual house,  the  fluctuations  of  flow  are 
enormously  greater  in  proportion  to  the  size 
of  the  tank  and  area  of  filter  beds  than  in  the 
case  of  the  city  plant. 

Small  Si:e  of  Seivage  Tank. — In  the  case  of 
the  city  plant,  the  size  of  the  tank  required  is 
so  very  large  that  the  fluctuations  in  the  rate 
of  flow  do  not,  if  the  tank  is  well  designed,  stir 
up  the  deposits  and  carry  them  out  upon  the 
filters.  In  the  case  of  the  individual  house, 
however,  the  tank  is  of  very  small  dimensions. 
The  sudden  inrush  of  sewage  at  the  time  of 
the  discharge  of  any  fixture  stirs  up  the  entire 
contents  of  the  tank,  disturbing  the  bacterial 
conditions  and  carryin.g  out  the  suspended 
matter  upon  the  filtering  area,  thereby  causing 
it  to  clog.  Several  times  the  area  of  filter 
needed  in  city  plants  per  person  will  be  re- 
quired in  the  case  of  the  private  sewage  dis- 
posal plant. 

Fresh  Character  of  the  Sewage  from  the 
Individual  House  and  Fluctuation';  in  Quality. 
—In  the  case  of  the  city  plant,  the  sewage  has 
been  carried  long  distances  in  the  sewers.  The 
suspended  matter  has  been  macerated  and 
finelv  divided  by  mechanical  agencies  during 
the  flow,  and  bacterial  action  has  started  in  the 
sewers,  and  in  many  cases  has  proceeded  so 
far  as  to  effect  a  materi.nl  change  in  the  con- 
dition of  the  sewage.  The  mingling  of  the 
sewage  from  many  houses  gives  a  compara- 
tively uniform  composition,  although  even  in 
the  case  of  city  plants  the  composition  of  the 
sewage  fluctuates  widely. 


The  sewage  from  the  private  house,  how- 
ever, is  received  directly  at  the  plant,  without 
mechanical  maceration  or  division  of  the 
suspended  matter,  and  without  bacterial 
change.  Its  composition  varies  from  solid 
fecal  matter  to  pure  water.  Obviously  a  much 
larger  tank  in  proportion  will  be  required  in 
the  private  disposal  plant  than  in  the  case 
of  the  city  plant,  in  order  to  provide  for  the 
ilifferent   conditions. 

Inipossibilily  of  Securing  Proper  Mainte- 
nance of  Private  Sewage  Disposal  Plants. — 
Even  in  the  case  of  a  city  with  a  plant  so 
large  that  it  should  receive  constant  care,  it  is 
very  difficult  to  secure  proper  maintenance. 
This  is  reported  bv  all  engineers.  Most  of 
the  failures  in  sewage  disposal  plants  are 
due  to  neglect  of  the  plants  on  the  part  of  the 
cities  owning  them.  However,  this  condition 
is  one  which  is  capable  of  being  remedied  on 
the  part  of  cities,  and  there  is  a  movement 
for  better  conditions.  Sanitary  engineers  are 
giving  especial  attention  to  the  subject.  The 
expensive  teachings  of  experience  are  proving 
to  the  cities  that  they  must  do  better  in  this 
particular. 

In  the  case  of  private  plants,  however,  it  is 
absolutely  hopeless  to  secure  other  than  the 
most  casual  care  of  the  plant.  The  ordinary 
citizen  cannot  be  expected  to  possess  the 
knowledge  necessary  to  give  scientific  care  to 
a  sewage  disposal  plant.  It  is  absolutely  cer- 
tain that  he  would  not  give  it  such  care  even 
if  he  possessed  the  knowledge.  The  private 
plant,  to  he  successful,  must  he  capable  of 
operating  at  least  a  year  with  practically  no 
attention   whatever. 

Near  Pro.rimity  of  Private  Plants  to  Dwell- 
ino  Houses. — In  the  case  of  the  city  plant, 
more  or  less  odor  is  expected,  and  provision 


1 64 


ENGINEERING-CONTRACTING 


Vol.  XXXV.     No.  6. 


is  made  against  its  being  a  nuisance  by  con- 
structing the  plant  at  a  considerable  distance 
from  the  nearest  dwelling  house.  In  many 
if  not  most  cases  this  would  be  impracticable 
in  the  case  of  the  private  plant.  It  must  be 
built,  often,  witliin  the  confines  of  the  single 
lot  on  which  the  dwelling  is  placed.  It  must, 
therefore,  be  practically  free  from  objection- 
able odor. 

The  authors  of  this  bulletin  have  read  many 
articles  on  sewage  disposal  plants  for  private 
houses.  In  these  articles  we  have  not  seen 
proper  attention  given  to  the  above  differences 
between  such  plants  and  those  for  cities.  If 
the  writers  of  these  articles  would  actually 
construct  their  plants  and  watch  their  opera- 
tion closely  under  actual  working  conditions 


pletcly  destroying  the  entering  current  of 
sewage,  which  otherwise  stirs  up  the  entire 
contents  of  the  tank,  owing  to  its  small  di- 
mensions, and  disturbs  the  purifying  agencies. 

Prevention  of  Disturbing  Effect  of  Outfloiv 
from  the  Tank. — Similarly,  owing  to  the  small 
dimensions  of  the  private  tank,  it  is  necessary 
to  use  some  special  device  for  taking  away 
the  outflow  witlunu  creating  perceptible  cur- 
rents, as  such  currents  will  c,ut>'  away  sedi- 
ment which  will  clog  the  filter  beds. 

Use  of  Mechanical  Apparatus  Not  Allow- 
able in  Private  Plants. — We  find  that  the  use 
of  any  mechanical  appliances,  such  as  siphons 
or  other  automatic  devices,  is  not  permissible 
in  the  case  of  private  plants,  as  all  such  de- 
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Fig.    1 — Plan    of   Sewage    Disposal    Plant   for    Residences. 


for  a  year  or  more   it  would  be   found   that 
their   ideas  would   be   materially   modified   by 
difficulties  encountered,   due   to   the  points   of 
difference  enumerated  above. 
Conclusions. 

Our  experience  with  tlie  four  types  of  pri- 
vate disposal  plants  already  described  leads  us 
to  the  following  general  conclusions  concern- 
ing sewage  disposal  plants  for  private  houses : 

Size  of  Tank. — The  size  of  sewage  tank  for 
the  private  house  should  be  much  larger  per 
person  than  in  the  case  of  city  plants,  on  ac- 
count of  the  extremely  fresh  character  of  the 
sewage  in  the  former  case  and  its  widely 
fluctuating  quality  and  rate  of  flow. 

Prevention  of  Disturbing  Effect  of  Inflow 
Into  the  Tank. — It  is  especially  necessary  in 
the  case  of  private  sewage  disposal  plants  that 
there  should  be  provided  some  device  for  com- 


vices  require  more  or  less  attention  to  insure 
their  proper  working,  and  are  aliTLOSt  certain 
not  to  receive  such  attention  from  the  average 
householder.  When  out  of  order,  they  are 
fatal  to  the  satisfactory  operation  of  the  plant. 

Area  of  Filters. — Private  plants  require  sev- 
eral times  the  area  of  filter  per  person  needed 
for  city  plants  because  of  the  lack  of  corre- 
sponding care  and  because  of  the  extra  amount 
of  sediment  carried  from  the  tank  in  spite  of 
all  possible  precautions. 

Care  of  Plant. — No  matter  what  the  design, 
the  householder  must  give  some  care  to  the 
sewage  disposal  plant.  With  the  design  which 
will  be  recommended,  it  is  believed  that  such 
care  will  be  confined  to  overhauling  and  clean- 
ing once  per  year. 

Purity  of  Effluent. — So  far  it  has  proven 
impracticable  to  secure  an  efflotent  equal  to  the 


high  degree  of  purity  obtained  from  the  city 
intermittent  sand  filter  plant?,  but  the  effluent, 
from  the  plant  recommended  should  be  suffi- 
ciently purified  to  prevent  further  offensive 
putrefaction. 

Design  Recommended  for  Sewage  Disposal 
Plants  for  Private  Houses. 

.'\s  the  result  of  our  experimental  work  ex- 
tending over  a  period  of  five  years,  we  have 
prepared  the  design  shown  in  Figs.  1  to  4  as 
embodying  our  present  ideas.  We  recommend 
this  design,  but  with  the  caution  that  no  actual 
plants  of  the  exact  details  shown  have  as  yet 
licen  constructed.  We  hope  and  expect  to  be 
able  to  make  advantageous  modifications  of 
this  design  from  the  results  of  our  further 
work.  Wo  ask  detailed  information  from 
tliose  who  build  plants  according  to  this  de- 
sign, stating  the  cost  of  construction  and  their 
experience  with  the  working  of  the  plants. 
We  will  warmly  welcome  intelligent  criticism. 
Hence  we  ask  for  full  records  of  unfavorable 
as  well  as  favorable  experience  with  the 
plants. 

The  design  recommended  consists  of  an 
outer  well,  of  brick.  12  ft.  in  diameter  out- 
side, and  an  inner  well,  also  of  brick.  4  ft.  in 
diameter  inside.  .\  sedimentation  basin  is 
added  at  the  bottom  of  the  inner  well  and  a 
ventilator  at  its  top.  One-sixth  of  the  outer 
well  is  partitioned  oft'  to  serve  as  a  cesspoo! 
chamber. 

Outer  and  Inner  Wells. — The  brick  wall  of 
the  outer  well  is  5  ft.  10  ins.  in  depth  and  is  4 
ins.  in  thickness,  except  for  one-sixth  of  the 
circumference,  which  is  8  ins.  thick.  The 
brick  wall  of  the  inner  well  is  7  ft.  11  ins. 
deep,  its  top  being  •'j  ins.  higher  and  its  bottom 
1  ft.  8  ins.  lower  than  the  corresponding  parts 
of  the  outside  wall.  The  wall  of  the  inner 
well  is  8  ins.  thick.  These  brick  walls  and  all 
other  brick  work  about  the  plant  must  be  laid 
up  in  cement  mortar,  composed  of  1  part 
Portland  cement  to  3  parts  of  good,  clean, 
coarse  sand.  No  lime  whatever  must  be  per- 
mitted about  the  plant.  The  bottom  of  each 
well  is  composed  of  3  ins.  of  concrete,  which 
must  be  mixed  in  the  proportion  of  1  part  cem- 
ent to  2  parts  of  sand  and  3  parts  of  broken 
stone  or  of  pebbles  not  containing  sand.  It 
can  be  made  if  desired  of  1  part  of  cement  to 
4  parts  of  clean  gravel  containing  a  consid- 
erable proportion  of  pebbles. 

Sedimentation  Basin  and  Outlet  Pipe. — 
The  inner  well  extends  1  ft.  6  ins.  deeper  than 
the  outer  well  and  forms  a  sedimentation  ba- 
sin. 

The  outlet  from  this  sedimentation  basin 
and  from  the  entire  sewage  disposal  plant^  is 
provided  by  a  4-in.  tile  drain,  laid  with  its  in- 
ner end  1  ft.  6  ins.  above  the  bottom  of  the 
inner  well.  This  outlet  should  be  extended  to 
the  place  of  final  discharge,  into  some  ditch 
or  on  a  hillside.  Just  above  this  outlet  tile 
two  2xl2-in.  plank  must  be  laid  across  the 
inner  well,  supported  on  projecting  brick  at 
each  end,  so  as  to  form  a  platform  above  the 
water  in  the  sedimentation  basin,  on  which^  to 
stand  when  examining  the  plant  or  working 
w-ith  it  from  the  inner  well.  . 

LoTver  Filter.— The  floor  of  the  outer  well 
has  a  slope  of  2  ins.  toward  the  inner  well. 
Radiating  out  from  the  inner  well  are  laid  18 
straight  lines  of  4-in.  tile,  spaced  18  ins.  at  the 
outside.  The  pieces  of  tile  must  be  laid  %  in. 
apart  at  the  joints,  and  the  upper  halves  of  the 
joints  must  be  covered  with  broken  tile  to 
prevent  the  entrance  of  filter  pebbles  into  the 
tile  The  outlets  for  these  tile  are  provided  by 
omittins?  every  other  half  brick  from  the  wall 
of  the  inner 'well.  The  .tile  serve  partly  to 
afford  a  supply  of  air  to  the  under  part  of  the 
lower  filter  and  partly  as  outlets  for  the  fil- 
tered sewage. 

The  lower  filter  occupies  the  lowest  3  ft.  of 
the  outer  well  and  must  be  composed  of  fine 
broken  stone  with  no  dust,  or  of  pebbles  with 
all  the  sand  screened  out.  In  either  case  the 
range  of  size  must  be  from  not  less  than  1/6 
in  up  to  not  more  than  1  in.  in  any  dirnension. 
Tn  case  pebbles  are  used,  a  screen  having  1/6- 
in.  mesh  can  be  used  to  screen  out  the  sand. 
and  all  the  coarse  pebbles  in  the  pile  can  be 
broken  up  with  a  sledge  or  hammer.    About  8  ^ 
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cu.  yds.  of  this  material   will  be  required   for 
the  lower  filter, 

Sfiace  Between  Lozver  and  Upfer  Fillers- 
Beginning  1  in.  above  the  upper  surface  of  this 
lower  nker,  six  rectangular  openings,  each  lli 
jns.  high  by  10  ins.  wide,  are  provided  in  the 
wall  of  the  inner  well.  This  is  to  permit  free 
access  to  the  lower  filter  to  examine  it  and  in- 
troduce or  take  out  filtering  material  They 
also  permit  the  free  passa.ge  of  air  from  the 
ventilator  through  the  space  between  the  lower 
and    upper    filters    and    out    through    the    five 


time,  tile  sewage  will  entirely  cover  the  sur- 
tacc  of  this  upper  filter  aiuj  finally  reach  a 
considerable  depth.  Under  these  circumstances 
the  sewage  will  filter  tlirough  the  upper  filter 
and  pass  down  throu.gh  the  slots  in  the  sup- 
l)orting  floor  and  fall  upon  the  surface  of  the 
lower  filter  in  the  form  of  separate  drops. 
1  hese  drops  will  he  e.xposcd  to  the  air  as  they 
fall  and  take  up  oxygen  from  it  In  this  way 
a  supply  of  oxygen  for  the  lower  filter  will  be 
maintained. 

This  upper  filter  will  in  cour.sc  of  time  be- 
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Fig.   2 — Roof  and    Floor  Slabs  and   Slab    Forms. 


vents  placed  around  the  outside   of  the  outer 
w-ell,  as  shown  in  Fig.  1. 

fVnij.— Each  of  these  vents  consists  of  a 
■-'-ft.  length  of  4-in.  vitrified  sewer  pipe,  at- 
tached to  a  4-in.  vitrified  elbow,  passing 
through  the  outer  wall  in  the  position  shown. 
The  4-in.  sewer  pipe  are  each  attached  to  the 
outer  wall  by  two  wire  loops.  The  upper  ends 
of  the  vents  must  be  stopped  bv  pieces  of  wire 
screen  to  prevent  objects  being  thrown  down 
the  vents,  while  permitting  the  free  escape  of 
air. 

Floor  of  Upper  Filter.— The  floor  of  the  up- 
per filter  consists  of  reinforced  concrete  slabs 
of  the  dimensions  and  other  details  shown  in 
Fig.  3.  These  slabs  are  3  ins.  thick  and  each 
IS  reinforced  by  two  iron  or  steel  rods  Vi  in 
round  by  3  ft.  8  ins.  long,  placed  V2  in.  from 
the  bottom  of  the  slab,  together  with  two 
small  cross  rods,  as  shown.  The  edges  of 
each  slab  are  beveled  and  there  is  a  beveled 
slot  2  ft.  long.  The  object  of  these  slots  and 
beveled  edges  is  to  permit  the  passage  of  the 
sewa.ge  from  the  upper  filter.  The  beveled 
slots  are  to  be  filled  with  small  pebbles,  suffi- 
ciently fine  to  hold  up  the  sand  forming  the 
upper  filter.  These  pebbles  should  not  be 
more  than  Vs  to  V2  in.  in  diameter,  and  in  the 
tipper  portion  should  not  he  l.ir-er  tli.ni  'm  in 
in  diameter. 

Water  must  be  turned  upon  the  surface  of 
the  sand  in  the  upper  filter  during  construc- 
tion, to  test  it  and  make  sure  that  the  sand 
does  not  wash  out  through  anv  of  the  slots 
and  should  this  occur,  finer  pebbles  must  be 
used  and  the  sand  then  renlaced.  This  test 
must  be  continued  until  it  is  certain  that  the 
upper  filter  is  perfectly  supported,  so  as  not  to 
he  in  danger  of  washing  out. 

The  floor  slabs  are  to  be  constructed  in 
molds,  plans  for  which  are  shown  in  Fig  2 
The  slabs  must  be  made  of  1  part  Portland 
cement  to  2  parts  sand  and  3  narts  broken 
stone  or  small  pebbles  with  the  sand  all 
screened  out.  or  if  preferred  thev  mav  be 
made  of  Portland  cement  and  gravel  in  the 
proportion  of  1  part  of  cement  to  4  parts  of 
^^?lr  ^°"t=""'"R  a  considerable  proportion  of 
pebbles.  By  molding  these  at  the  surface  of 
the  ground,  we  avoid  the  necessity  of  wooden 
torms  or  centering  to  hold  the  floor  durinir 
construction. 

.  Upper  Filter.— The  upper  filter  consists  of  4 
ms,  of  coarse,  clean  sand.  .'Xboiit  one  good 
load  IS  renuired  for  the  filter.  The  walls  of 
the  upper  filter  must  be  plastered  with  I  to  • 
At  jement  mortar,  as  shown  in  Fig  1 
After  the  plant  has  been   in   use   for   some 


come  so  clogged  with  the  sewage  that  the 
sewage  will  reach  the  height  of  the  outer  wall 
When  this  occurs  a  sufficient  amount  of  the 
root  should  be  lifted  off  to  permit  the  sand  of 
the  upper  filter  to  be  taken  out  and  replaced 
with  new  sand.  Only  about  one  load  will  be 
required.  It  is  not  certain  how  often  this  re- 
moval will  need  to  be  made,  but  it  will  proba- 
bly be  not  oftener  than  once  in  two  years 

Roof.— The  roof  of  the  outer  wall  is  also 
made  of  concrete  slabs  of  the  same  dimen- 
sions as  those  of  the  floor  of  the  upper  filter, 
which  are  to  be  made  in  molds  in  the  same 
way.  Plans  for  the  roof  slabs  and  molds  arc 
^hown  in  Fig.  2.  Like  the  slabs  in  the  filter 
floor,  each  must  be  made  in  the  proportion  of 
1  |)art  Portland  cement  to  2  parts  sand  to  S 
Iiarts  of  fine  broken  stone  or  pebbles  free  from 
.-ill  sand,  or  if  preferred  they  mav  be  made 
irom  clean  gravel  in  the  proportion  of  1  part 
of  cement  to  4  parts  of  good  gravel  contain- 
ing a  considerable  proportion  of  pebbles.  The 
roof  slabs  differ  from  the  filter  floor  slabs  in 
that   they   are   not    beveled   and   that   thc.\    arc 


entire  disposal  plant.  The  inner  well  forms 
one  wall  of  the  cesspool.  The  radial  walls  are 
each  s  ins.  thick,  made  of  brick.  The  outside 
wall  of  the  cesspool  chamber  is  8  ins.  thick  in- 
stead of  4  ins.,  as  in  the  case  of  the  remainder 
of  the  outside  wall.  The  interior  walls  of  the 
cesspool  chamber  must  be  plastered  with  a  1 
to  2  Portland  cement  mortar. 

The  sewage  enters  the  cesspool  chamber  bv 
a  4-in.  vitrified  pipe  sewer  from  the  house,  as 
shown.  This  pipe  ends  in  a  4-in.  elbow  which 
serves  ;is  a  trap  to  prevent  any  escape  of  gas 
from  the  cesspool  chamber  into  the  house 
sewer. 

The  entering  flow  is  broken  up  and  kept 
from  stirring  up  the  sediment  bv  the  wooden 
device  shown  in  Fig.  .3.  It  is  important  that 
this  device  should  be  constructed  exactly  as 
shown  in  the  figure,  for  without  it  the  enter- 
ing current  will  stir  up  the  sediment  in  the 
cesspool  chamber,  disturb  the  bacterial  agen- 
cies of  purification,  and  carrv  the  sediment 
out  upon  the  sand  filter. 

The  sewage  from  the  cesspool  chamber 
overflows  along  the  entire  length  of  each  side 
wall  upon  the  surface  of  the  upper  sand  filter. 
To  reach  the  overflows  the  sewage  must  pass 
behind  baflle  boards,  which  extend  from  the 
ruf.f  line  down  to  a  point  2  ft.  below  the  en- 
tering Imc  of  the  house  sewage,  as  shown  in 
big.  1.  These  baffle  boards  must  be  construct- 
ed of  2xl2-in.  planking. 

-Vfter  the  plant  has  been  in  operation  some 
time,  the  sewage  will  cover  the  entire  surface 
of  thf  upper  filter,  as  already  described,  so 
that  the  space  between  the  sand  of  the  upper 
filter  and  the  under  side  of  the  roof  will  con- 
stitute an  extension  of  the  cesspool  chamber 
When  this  occurs,  the  efi'ect  of  anv  sudden  in- 
rush of  water  will  simply  be  to  raise  verv 
slightly  the  level  of  the  sewage.  The  velocity 
nf  outflow  from  the  cesspool  chamber  will 
then  be  very  slight.  Under  these  conditions 
we  anticipate  a  maximum  retention  of  solids 
m  the  cesspool  chamber. 

Ventilator.— The  ventilator  is  to  be  con- 
structed as  shown  in  Fig.  4.  Except  for  the 
-x4-in.  frames,  it  is  to  be  made  of  1-in.  boards 
It  IS  hexagonal  in  shape,  just  covering  the  4- 
tt.  inner  brick  well.  One  one  side  should  be 
placed  a  2x2-ft.  door  with  2.x4-in.  frame  This 
door  shoiild  be  hinged  and  provided  with 
hasp,  staple  and  padlock.  It  serves  to  admit 
entrances  to  the  sewage  disposal  plant  when- 
ever desired. 

At  the  vertex  of  the  pyramidal  roof  is 
placed  a  galvanized  iron  ventilator,  which  can 
lie  ina.lc  by  any  competent  tinner.  It  is  l'^  ins 
m  diameter  at  the  point  where  the  air  enters 
and  )  ms.  at  the  elbovy.  It  is  kept  pointed  in 
the  .brection  ot  the  wind  by  a  vane  composed 
of  a  sheet  of  galvanised  iron      To  the  in  erior 


Cro3s  SecfjOTAS. 

Fig.    3— Details    of    Baffles    fo 

notched  at  one  end  so  as  to  be  held  in  place 
by  the  outer  wall.  They  are  reinforced  by  V, 
m.  round  rods  just  as  in  the  case  of  the  filter 
floor  slabs.  All  the  roof  slabs  are  removable 
and  one  in  every  six  is  to  be  provided  with  a 
lifting  ring  at  the  small  end.  This  lifting  ring 
can  readily  be  made  of  twisted  wire. 

Cesspool  Cha>nber. — The  sewage  entering 
the  tank  is  first  received  in  a  cesspool  cham- 
ber, as  shown  in  Fig.  I.  From  outside  to  out- 
side of  walls,  this  cesspool  chamber  occupies 
exactly  one-sixth  of  the  circumference  of  the 


Long/fudinot    Stcfion  CD. 

r   Checking     Inflow  of  Sewage. 

.if  the  elbow  is  riveted  a  socket  composed  of  a 
P'ecc  of  1-in.  pipe,  10  ins.  long.  In  the  upper 
end  of  this  a  piece  of  double  strength  glass  is 
fastened  by  Portland  cement,  so  as  to  afford 
an  .anti-friction  bearing  on  which  the  ventila- 
tor IS  to  turn.  It  is  important  that  this  piece 
of  glass  be  used,  as  it  is  otherwise  possible 
that  the  ventilator  might  stick  and  not  turn 
w;ith  the  wind.  The  socket  is  upheld  bv  a 
piece  of  %-in.  pipe,  stayed  at  the  vertex  of 'the 
roof  by  iron  wires,  and  supported  bv  a  2x4-in 
foot  block,  resting  on   a  2x4-in.  cross  brace 


i66 


ENGINEERING-CONTRACTING 


Vol.  XXXV.     No.  6. 


At  the  lower  part  of  the  galvanized  elbow  a 
1%-in.  galvanized  iron  flange  must  be  formed, 
as  shown  in  Fig.  4,  fitting  into  a  wooden  slot 
to  prevent  the  escape  of  air. 

The  object  of  this  ventilator  is  to  insure  a 
current  of  air  through  the  disposal  plant.  The 
vane  keeps  the  ventilator  turned  toward  the 
wind,  whose  force  will  therefore  drive  a  cur- 
rent of  air  down  into  the  interior  of  the  inner 
well,  .\fter  aerating  the  falling  sewage  and 
the  drain  tile  pipes  in  ihe  under  part  of  the 
lower  filter,  this  current  of  air  will  escape 
through  the  five  -l-in.  vents  spaced  along  the 
outside  wall.  This  aeration  of  the  sewage  in 
the  lower  filter  is  necessary  to  the  successful 
working  of  the  plant. 

5:7/  of  Material  for  Design  Recommended. 
— The  following  is  an  appro.ximate  bill  of  ma- 
terial for  the  design  of  private  sewage  dis- 
posal plant  recommended,  as  shown  in  Fig.  5. 
and  as  just  described  in  detail.  We  have  also 
added  approximate  prices,  but  these  will  vary 
in  different  localities  and  each  person  should 
ascertain  the  local  prices  for  himself: 

BILL.  OF  MATERIAL. 
3,000  common  frick  @  $10.00 $30.00 

12  bbls.  best  Portland  cement  @  $2.00.       24.00 
110  rods,  >4  in.  round  X  3  ft.     S  in 

55  rods,  \i  in.  round  X  0  ft.  10  in \  3.00 

55  rods,  'i   in.  round  X  0  ft.     4  in.... 
3  pes.   2   in.    X    12  in.   X   IG   ft.   com- 
mon  lumber    

S  pes.   2  in.   X     4  in.   X  12  ft.  com- 
mon   lumber    

10  pes.   1   in.   X   10  In.   X  16  ft.  com- 


mon  lumber 


1  PC.     1  in.    X   12  in.    X   16  ft.   com- 
mon   lumber    

pr.  hinges  

hasp  and  staple   

padlock    

pe.  galvanized  screen,  12  in.   X  IS 


9.00 


.50 


galvanized   iron  ventilator 3.00 

2  ft.   lengths  4  in.  vit.  sewer  pipe  1 

4  in.  vitrified  sewer  pipe  elbows..  \  4.00 

ft.  4  in.  drain  tile J 

C  cu.    yd.   sand    

11  cu.    yd.    broken    stone    or    pebbles 
with    all    sand    screened    out,    1/6 

inch  to  1  inch    

$73.50 
Plus  cost  of  sand  and  pebbles. 

Suggestions  for  Construction. — Two  cases 
present  themselves  in  connection  with  the 
construction  of  a  private  sewage  disposal 
plant :  First,  where  the  householder  is  pre- 
pared to  do  his  own  hauling  and  assist  per- 
sonally in  the  construction  of  the  plant,  and, 
second,  where  he  must  hire  everything  done. 

In  the  first  case,  where  the  householder  is 
prepared  to  do  his  own  hauling  and  assist  per- 
sonally in  the  work,  the  method  of  procedure 
of  constructing  a  plant  might  well  be  about  as 
follows ; 

1.  Purchase  and  haul  all  materials,  includ- 
ing galvanized  ventilator. 

2.  Construct  the  reinforced  concrete  roof 
slabs  and  upper  filter  floor  slabs,  using  the 
molds  shown  in  Fig.  2,  using  1  part  of  cement 
to  2  of  sand  and  .3  of  pebbles  or  broken  stone. 
In  the  bill  of  materials  enough  lumber  is  pro- 
vided to  construct  five  molds  for  roof  slabs 
and  five  for  upper  filter  floor  slabs.  The 
concrete  must  be  thoroughly  mixed  and  put 
into  the  molds  in  a  condition  so  wet  as  to  flow 
freely.  The  reinforcing  rods  must  be  put  in 
place  the  last  thing,  and  must  be  imbedded 
just  deep  enough  to  be  completely  covered  by 
the  cement  so  as  to  be  protected  from  rusting. 
Of  course,  the  slabs  are  constructed  upside 
down.  They  must  be  left  in  the  molds  one 
day  before  being  taken  out.  and  should  then  be 
wet  down  and  covered  so  as  to  prevent  injury 
from  drying  out.  To  make  enough  slabs  with 
this  number  of  molds  requires  six  days,  but 
only  a  part  of  the  time  each  d,ay  need  be  given 
to  the  work.  It  may  be  considered  preferable 
to  make  a  larger  number  of  molds,  which  can 
be  done  for  a  slight  added  expense  for  mate- 
rial. 

.3.  While  the  roof  slabs  are  under  construc- 
tion, make  the  excavation  for  the  filter  plant. 
This  should  be  about  13  ft.  in  diameter,  so  as 
to  leave  ample  room  for  the  masonry.  It 
should  not  be  made  until  all  the  material  is  on 
hand  nor  until  it  is  certain  that  a  mason  can 
be  ready  to  build  the  brick  walls  as  soon  as 
the  excavation  is  completed. 

4.  .\  skilled  mason  should  have  been  en- 
ga.eed  to  assist  in  the  construction  of  the  plant 
and  he  should  begin  work,  with  the  assistance 


of  the  householder,  as  soon  as  the  materials 
are  on  hand,  the  roof  and  filter  floor  slabs 
completed  and  the  excavation  made.  With  the 
assistance  of  the  householder  this  mason  then 
proceeds  to  build  the  plant. 

5.  The  outlet  tile  must  be  laid  and  the  con- 
crete floor  first  constructed,  using  1  part  of 
cement  to  2  parts  of  sand  and  3  parts  pebbles 
or  broken  stone. 

6.  The  inner  and  outer  brick  walls  must 
then  be  built  up  to  a  level  ready  to  receive  the 
floor  of  the  upper  filter. 

Use  1  part  cement  to  3  parts  sand  for  the 
mortar  for  all  brick  work.  Be  careful  to  keep 
the  true  circular  shape  so  that  the  reinforced 
concrete  slabs  may  fit.  Be  sure  to  omit  every 
other  half  brick  at  lower  filter  floor  level  and 
to  leave  projecting  brick  to  carry  two  plank 
over  sedimentation  basin.  Be  sure  to  put  in 
place  the  wooden  baffle  boards  and  current 
breaking  device  in  the  cess  pool  chamber.  Be 
sure  to  construct  rectangular  openings  from 
the  inner  well  to  the  space  between  the  lower 
and  upper  filters,  and  to  set  in  place  in  the 
five  air  vents. 


Fig.   4 — Details   of   Ventilator. 

7.  The  pebbles  for  the  lower  filter  must  be 
put  in  place. 

8.  The  reinforced  concrete  slabs  forming 
the  floor  of  the  upper  filter  must  be  put  in 
place. 

9.  The  construction  of  the  upper  part  of 
the  brick  walls  must  be  completed.  Be  sure  to 
make  the  junction  of  these  walls  with  the  floor 
of  the  upper  filter  water  tight  and  to  plaster 
with  1  to  2  cement  mortar  the  brick  walls  of 
the  upper  filter  and  of  the  cesspool  chamber. 

Set  in  place  in  the  brickwork  of  the  cess- 
pool chamber  the  inlet  sewer,  and  complete  the 
wooden  device  for  breaking  up  the  current. 
Note  that  the  baffle  boards  in  the  cesspool 
chamber  extend  clear  un  to  the  roof  line,  and 
must  be  cut  to  the  right  slope. 

10.  Construct  the  six-sided  wooden  ventila- 
tor as  shown  in  Fig.  4.  The  galvanized  iron 
ventilator  should  have  been  secured  from  a 
good  tinner  in  advance  of  beginning  the  con- 
struction. The  wooden  ventilator  must  be 
neatly  painted  on  final  completion  of  the 
work. 

11.  Put  in  place  the  sand  of  the  upper 
filter.  Be  sure  to  fill  the  slots  in  the  floor  of 
this  filter  with  very  small  pebbles  and  take 
especial  pains  to  see  that  the  upper  portion  of 
the  slots  is  filled  with  pebbles  small  enough  to 
hold  up  the  sand  of  the  upper  filter.     When 


the  sand  of  the  upper  filter  is  in  place,  pour 
water  all  over  it  to  make  sure  that  the  sand" 
will  not  wash  down  through  the  pebbles  in  tht 
slots.  It  is  very  important  that  this  test  be 
made  thoroughly,  and  any  defects  remedied 
before  the  sewage  is  turned  in. 

12.  Complete  the  five  4-in.  air  vents  around 
the  outside  of  the  tank. 

13.  Put  tlie  roof  slabs  in  place. 

14.  Thoroughly  clean  out  the  inner  well 
and  all  other  portions  of  the  disposal  plant. 
Place  the  plank  platform  over  the  sedimenta- 
tion basin. 

15.  Complete  the  outlet  from  the  disposal 
plant  to  the  point  of  final  discharge  and  the  in- 
let sewer  from  the  house  to  the  disposal  plant. 

In  the  second  case,  where  the  householder 
nuist  hire  everything  done,  he  may  proceed  as- 
in  the  first  case,  hiring  teams  and  men  to  do- 
the  hauling  and  excavating  and  other  labor 
which  he  cannot  perform  himself.  A  second 
method  would  be  to  award  a  contract  to  a 
skilled  workman  to  build  the  entire  plant,  the 
householder  furnishing  the  materials.  A  third 
method  would  be  to  award  a  contract  for  the 
entire  plant,  the  builder  to  furnish  all  the  ma- 
terials. The  second  of  the  above  methods 
will  often  be  found  preferable,  but  local  con- 
ditions must  determine  the  method  used. 

Instructions  for  Operation. — The  household- 
er is  advised  to  examine  his  sewage  disposal 
plant  from  time  to  time,  making  sure  that  it  is 
operating  satisfactorily. 

About  once  a  year  most  of  the  contents  of 
the  cesspool  chamber  should  be  pumped  out. 
The  sediment  found  therein  can  be  plowed  un- 
der in  any  garden  or  disposed  of  in  the  same 
way  as  other  manure.  It  will  be  found  to 
have  decomposed  to  such  an  extent  as  not  to- 
be  very  offensive  to  handle.  If  a  pump  is  not 
available,  the  contents  of  the  cesspool  cham- 
ber may  be  dipped  out  with  a  pail.  Only  the 
bulk  of  the  sediment  need  be  removed.  While 
it  is  believed  that  this  should  be  done  once  a 
year,  yet  a  roof  slab  may  be  removed  and  the 
depth  of  the  sediment  tested  with  a  sounding 
rod.  If  little  or  no  sediment  is  found,  this 
cleaning  out  will  not  be  necessary. 

In  a  similar  way  the  sedimentation  basin  at 
the  bottom  of  the  inner  well  should  be  pumped 
or  dipped  out  whenever  the  sediment  accumu- 
lates to  any  considerable  extent.  Unless  ex- 
amination should  show  the  absence  of  sedi- 
ment, it  is  advised  that  this  cleaning  out 
should  be  done  once  a  year. 

As  already  stated,  there  is  danger  that  the 
sand  of  the  upper  filter  might  break  down 
through  the  supporting  pebbles  in  the  slots  of 
the  filter  floor  unless  these  have  been  carefully 
placed.  Examination  should  be  made  from 
time  to  time,  especially  until  the  sewage  has 
entirelv  covered  the  upper  filter  to  a  depth  of 
several  inches,  to  make  sure  that  such  break- 
imr  through  has  not  occurred.  Any  breaks 
which  do  occur  must  be  remedied  at  once. 

At  intervals  which  cannot  be  foretold,  but 
which  it  is  considered  probable  will  not  be 
oftener  than  once  in  two  years,  it  will  be 
necessary  to  take  out  the  sand  of  the  upper 
filter  and  replace  it  with  clean  material.  About 
one  load  of  material  will  be  necessarv. 


The  Effect  of   Hypochlorite  of    Lime 
Solution  on  Metals.* 

The  Board  of  Water  Supply  of  the  city  of 
New  York,  in  connection  with  the  design  of 
sanitary  works  for  the  protection  of  water- 
sheds through  which  the  Catskill  aqueduct  is 
being  constructed,  has  had  occasion  to  seek 
information  regarding  the  effect  of  hypochlo- 
rite of  lime  solution  upon  metals,  and  in  the 
operation  of  the  works  has  gained  further  in- 
formation. Systematic  observations  have  not 
been  made,  and  the  corrosive  effects  under  ap- 
parently similar  conditions  have  differed  quite 
widely;  but  the  data  obtained  indicate  in  a 
general  way  what  to  expect. 

Wrought-iron  pipe  is  most  readily  affected. 
The  inverts  of  2-in.  pipes  having  a  trickling 
flow  of  a  1  per  cent  solution  throu.gh  them 
have  been  completely  rusted  through  in  about 


•Harold  C.  Stevens.  Assistant  En'gineer.  New 
Tork  Board  of  Water  Supply,  in  the  Journal  of 
the  New  Ersrland  Water  Works  Association  for 
December,    1910. 
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four  months.  Three-inch  galvanized  iron  pipes, 
conveying  at  different  times  1  per  cent  and  Vs 
per  cent  solutions  and  flowing  full,  were  re- 
placed after  about  a  year's  service,  not  on  ac- 
count of  rusting  through,  but  on  account  of 
clogging  due  to  the  formation  of  tubercles  and 
the  accumulation  of  a  deposit  of  lime.  These 
pipes  probably  lasted  longer  than  would  have 
been  the  case  with  the  plain  wrought-iron 
pipes,  because  zinc  is  quite  resistant  to  cor- 
rosion, and,  where  galvanizing  is  perfect, 
would  prevent  the  formation  of  tubercles  long 
enough  to  permit  the  coating  of  lime  to  form 
and  prevent  further  corrosion.  The  galvaniz- 
ing of  commercial  pipe  is  far  from  perfect, 
however,  and  also  in  making  joints  the  zinc 
coating  is  necessarily  injured,  so  that  only  a 
partial  protection  of  the  iron  results.  Gal- 
vanized stove  pipe  has  remained  in  service- 
able condition  for  four  months,  while  plain 
iron  stovepipe  in  the  same  place  has  been 
ruined.  The  galvanizing,  however,  now  shows 
rust  specks  all  over. 

Brass  pipe  is  corroded  by  hypochlorite  of 
lime  solution,  but  very  much  less  than  iron;  in 
fact,  very  slowly.  Tubercles  do  not  form  and 
the  pipe  becomes  coated  with  a  smooth  layer 
of  lime  that  protects  the  brass  from  further 
action.  The  effect  on  the  flow  in  this  case 
is  due  only  to  the  gradual  reduction  in  the  size 
of  the  duct.  It  seems  reasonable  to  expect 
that  brass  pipe,  say  2  ins.  in  diameter,  would 
last  two  or  three  times  as  long  as  iron  pipe, 
before  renewal  or  cleaning  would  become  nec- 
essary. Moreover,  the  coating  in  brass  pipes 
could  be  cleaned  out  with  acid  and  the  pipe 
be  made  as  serviceable  as  originally,  with 
threads  uninjured,  whereas  iron  pipe  so 
cleaned  would  be  found  rough  and  a  great 
deal   damaged. 

At  Board  of  Water  Supply  plants,  where  a 
2  per  cent  solution  was  used  for  1  month 
and  a  1  per  cent  solution  thereafter,  bronze 
float  valves  are  practically  perfect  after  four 
months'  service  with  a  trickle  of  solution  flow- 
ing through  them,  but  the  seats  have  become 
coated  witli  lime  and  consequentlv  do  not  close 
properly.  On  scraping  ofl'  some  of  this  coating 
the  bronze  appears  to  be  intact.  A  long  brass 
valve  stem  in  a  hypochlorite  of  lime  solution 
tank  after  three  months  showed  general  pit- 
ting, but  to  a  very  slight  depth.  A  brass 
screen  of  about  No.  18  wire  immersed  in  the 
solution  was  destroyed  in  less  than  four 
months,  while  another,  under  almost  like  con- 
ditions, has  remained  in  good  condition.  The 
screen  destroyed  was  made  of  very  soft  brass. 

From  such  observations  as  were  available 
at  the  time  of  designing  certain  of  the  Board 
of  Water  Supply  plants,  it  was  thought  that 
copper  of  about  20  gage  would  be  a  good  ma- 
terial for  orifice  cans,  floats,  and  for  lining 
small  tanks.  Its  value  was  much  over-esti- 
mated, however,  for  in  one  case  a  copper 
tank  lining  was  eaten  through  in  less  than 
three  weeks ;  and  in  another  case  an  orifice 
can  become  leaky  in  about  three  months. 
Floats  made  of  No.  22  copper  have  become 
leaky  in  about  three  months,  being  badly  pitted 
on  all  the  surface  in  contact  wnth  the  hy- 
pochlorite of  lime  solution.  The  leaky  orifice 
can  was  effectively  repaired  with  solder  which 
has  resisted  corrosion  very  well.  It  has  not 
been  pitted  and  the  only  effect  upon  it  that 
has  been  noted  has  been  a  blackening  of  the 
surface. 

Tin  appears  to  resist  the  action  of  hypo- 
chlorite of  lime  solution  very  well.  Two  or- 
dinary tinned  copper  ball  floats,  in  solutions 
of  V2  per  cent  to  1  per  cent  strength,  lasted 
for  19  months,  and  one  was  still  serviceable. 
A  similar  larger  float,  in  2  per  cent  solution 
for  one  month  and  in  1  per  cent  solution 
thereafter,  has  been  in  service  for  four  months 
and  appears  to  he  in  perfect  condition.  There 
is  a  sli.ght  coating  on  the  surface,  but  if  this 
is  scraped  off,  bright  tin  appears  underneath. 

Bronze  orifice  plates  made  of  "Worthing- 
ton  anti-corrosive  metal"  have  stood  well. 
The  edges  are  not  quite  so  sharp  as  originally, 
but  the  discharge  coefficient  has  increased  dur- 
ing nearly  two  years  of  service  only  about  3 
per  cent.  Part  of  this  effect  can  be  attributed 
to  wear  rather  than  corrosion. 

The  effect  of  hypochlorite  on  one  large 
metal  supply  main  was  to  detach  the  organic 


matter,  which  quickly  appeared  at  the  reser- 
voirs. The  ne.Kt  gaging  of  the  pipe  showed  an 
increase  in  carrying  capacity  of  about  6  per 
cent  from  the  previous  year,  whereas  thereto- 
fore there  had  been  an  average  yearly  reduc- 
tion of  about  4  per  cent  in  carrying  capacity.  It 
is  to  be  expected  that  similar  effects  would  al- 
ways be  observed  in  supply  mains  leading 
from  reservoirs,  for  in  such  cases  vegetable 
growths  have  a  large  effect  on  tne  carrying 
capacity.  No  observations  have  been  made 
on  the  corrosive  effects  in  metal  mains,  but  a 
strong  hope  seems  justified  that  no  material 
damage  will  result,  since  the  dose  is  minute 
and  by  far  the  greater  part  of  the  applied 
chemical  is  taken  up  by  organic  matter  in 
the  water  before  it  has  a  chance  to  come  in 
contact  with  the  pipe.  The  point  of  applica- 
tion of  the  chemical  would,  of  course,  have  an 
effect  on  the  results.  A  relatively  long  period 
between  the  application  of  the  dose  and  the 
entrance  of  the  treated  water  into  the  pipe 
would  lessen  the  tendency  of  action  on  the 
pipe. 

Wood  is  readily  aft'ected  by  hypochlorite  so- 
lution. Mixing  tanks  of  white  pine  began  to 
show  serious  damage  within  a  month,  the  end 
grain  at  the  rabbet  being  affected  most  and 
so  softened  that  it  could  be  crushed  or  scraped 
out.  Storage  tanks  containing  2  per  cent  so- 
lution   were   not    much   affected     during     the 


assumed  to  be  about  the  average,  or  typical  of 
the  assumed  classification.  In  making  this 
study  the  city  naturally  divides  itself  into 
about  the  following  districts : 

(1)  The  cheap  district  in  the  outlying  por- 
tion of  the  city. 

(2)  The  district  between  middle  and  cheap 
class  in  the  outlyin.g  portion  of  the  city, 

(3)  The  district  between  middle  and  cheap 
residential  in  the  heart  of  the  city. 

(4)  The  cheap  residential  district  in  the 
heart  of  the  city. 

(5)  The  high  class  residential  district  an- 
nexd  to  the  city  after  the  district  has  been 
very  well  built  up. 

(0)  The  best  residential  district  in  the  out- 
lying portion. 

(7)  The  best  residential  district  in  the 
heart  of  the  city. 

As  before  stated,  this  paper  will  deal  with 
one  city  only,  viz.,  the  city  of  Indianapolis, 
and  the  Indianapolis  Water  Co,  with  which 
the  writer  is  connected.  This  company  has  in 
its  distribution  system  325  miles  of  pipe,  the 
average  diameter  of  which  is  in  excess  of  10 
ins. :  25,000  taps  in  service  supplying  between 
20,000^  and  30,000  dwellings,  business  blocks, 
factories,  etc.  In  this  connection  we  wish  also 
to  state  that  the  rates  charged  for  water, 
which  have  a  direct  influence  upon  income, 
are  somewhat  less  in  Indianapolis  than  those 
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same  time.  All  tanks,  however,  were  lined 
with  cement  mortar  shortly  afterwards. 
Wooden  stilling  boxes  have  lasted  for  nearly 
two  years  in  solutions  of  Vz  per  cent  and 
I  per  cent  strength,  but  at  the  end  of  a  year 
and  a  half  the  wood  was  found  to  be  so  soft- 
ened that  the  edges  could  be  broken  off  with 
the  hand.  Wooden  floats  boiled  in  paraffine 
and  coated  with  a  thick  layer  of  paraffine  have 
been  used  successfully.  They  appeared  to  be 
entirely  unaffected  after  many  months  of 
service. 


Rate    of    Acquisition    of    Income    for 
Domestic    Water    Service    from 
Different   Classes   of  Resi- 
dential Property.  ■ 

From  the  standpoint  of  investment  there 
are  always,  in  connection  with  water  works 
service,  districts  wliich  do  not  contribute 
their  share  of  income,  and  these  districts  must 
be  taken  into  account  in  making  up  a  general 
average  or  in  determining  proper  rates  for 
domestic  service.  The  writer  has  selected 
pipe  lines  in  different  districts  in  the  city  of 
Indianapolis,   Ind.,   llic   income   from   which   is 

•Abstract  of  a  paper  by  Frank  C.  Jorden. 
Becretarv  Indianap'jlis  Water  Co.,  before  the 
New  England  Water-Wi.ik.'!  Association. 


of  the  average  city  of  its  size  supplying  water 
under  like  conditions.  We  have  on  our  lines, 
in  round  numbers,  55,000  buildings  of  various 
kinds,  of  wdiich  55  per  cent  are  supplied  with 
water  by  our  company.  From  what  we  are 
able  to  learn  from  other  cities  similarly  sit- 
uated, we  find  that  this  percentage  is  lower 
than  in  the  average  city  of  our  class. 

On  the  first  district  mentioned  above,  viz.. 
the  cheap  district  in  the  outlying  portion  of 
the  city,  we  found  that  the  revenue  per  mile 
of  pipe  at  the  end  of  the  first  year  was  $140, 
at  the  end  of  the  second  year  $200.  and  that 
there  was  very  little  change  in  this  revctiue 
during  the  fifteen  years  following  the  laying 
of  these  lines. 

On  the  lines  in  the  second  district,  viz.,  that 
district  between  the  middle  and  cheap  class  in 
the  outlying  portion  of  the  city,  we  found 
that  the  revenue  was  $170  at  the  end  of  the 
first  year,  at  the  end  of  the  second  year  $260, 
at  the  end  of  the  third  year  $300,  at  the  end 
of  the  tenth  year  $310,  and  that  this  increase 
of  rate  was  maint;iincd  during  the  years  fol- 
lowing the  laying  of  these  lines. 

On  the  lines  in  the  third  district  mentioned, 
that  district  between  the  middle  and  cheap 
residential  in  the  heart  of  the  city,  it  was 
found  that  the  revenue  per  mile  of  pipe  at 
the  end  of  the  first  year  was  $250,  at  the  end 
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of  the  second  year  $380,  at  the  end  of  the  filth 
year  StilO,  at  the  end  of  the  tenth  year  $750, 
and  at  the  end  of  the  fifteenth  year  $850. 

The  growth  in  income  in  the  fourth  district, 
or  the  cheap  residential  district  in  the  heart  of 
the  city,  was  foinid  to  he  fairly  satisfactory 
The  revenue  per  mile  of  pipe  in  this  district 
was  $310  at  the  end  of  the  first  year,  $560  at 
the  end  of  the  second  year,  $740  at  the  end  of 
the  third  year,  $1,020  at  the  end  of  the  fifth 
year,  after  which  the  growtli  was  not  so 
marked. 

On  the  lines  in  the  high  class  residential 
district  annexed  to  the  city  after  having  been 
fairly  well  built  up.  we  found  a  satisfactory 
growth,  the  revenue  being  $360  at  the  end  of 
the  first  year,  $560  at  the  end  of  the  second 
year,  $860  at  the  end  of  the  fifth  year,  and 
this  rate  of  increase  was  maintained  during 
the  years  following  the  laying  of  these  tines. 

These  investigations  indicate  that  the  best 
residential  district  in  the  outlying  portion  of 
the  city  contributes  more  than  the  aver  "e 
share  of  the  expense  of  supplying  water. 
The  revenue  on  the  lines  in  this  district  was 
$400  at  the  end  of  the  first  year.  $670  at  the 
end  of  the  second  vear,  $1,260  at  the  end  of 
the  fifth  year  and  $2,200  at  the  end  of  the 
tenth  year.  These  lines  show  a  steady  in- 
crease from  year  to  year. 

The  average  revenue  on  lines  in  the  best 
residential  district  in  the  heart  of  the  city  at 
the  end  of  the  first  year  was  $800,  at  the  end 
of  the  third  year  $1,5"70,  at  the  end  of  the  fifth 
year  $1,930.  "after  which  the  growth  was  ex- 
ceedingly slow  for  the  next  ten  years,  during 
which  time  the  property  was  changing  from  a 
residential  district  to  a  district  of  flats  and 
apartment  houses,  with  some  of  the  better 
class    of    hoarding    houses.      Following    this 


transitory  period,  the  revenue  began  to  in- 
crease, reaching  $3,060  per  mile  at  the  end  of 
twenty  years. 

It  will  be  noted  from  Fig.  1  that  the  growth 
of  income  on  all  lines  in  outlying  districts  is 
slow  for  the  first  few  years,  but  the  growth  is 
fairly  constant  throughout  the  periods  as 
shown;  also  that  the  growth  of  income  in  the 
central  or  thickly  populated  part  of  the  city  is 
rapid  in  the  beginning,  but  after  the  first  four 
or  five  years  there  is  but  a  slight  increase  of 
income.  The  reason  for  this  will  be  apparent 
to  the  water  works  superintendent  or  engi- 
neer from  the  fact  that  in  the  outlying  dis- 
trict the  houses  are  more  or  less  scattered  in 
the  l>eginning  and  the  income  increases  ac- 
cording to  the  increased  building  along  the 
service  line.  It  will  be  seen  further  that  the 
income  of  but  few  districts  is  equivalent  to 
the  fixed  charges  on  the  lines  laid,  for  the 
first  two  or  three  years ;  also  that  the  poorer 
districts  do  not  pay  the  fixed  charges  on  the 
lines  even  after  the  lines  have  been  laid  for 
ten  or  fifteen  years.  This  point  is  frequently 
overlooked  in  connection  with  proposed  ex- 
tensions, as  on  account  of  fire  protection  it  is 
necessary  to  a  certain  extent  that  all  parts  of 
the  city  shall  be  served. 

The  variation  in  the  number  of  consumers 
on  these  lines  in  the  districts  is  an  interesting 
study.  In  the  best  residential  district  we  are 
supplying  87  per  cent  of  the  properties  adja- 
cent to  our  lines,  while  in  some  of  the  poorer 
districts  w-e  are  supplying  only  from  8  per 
cent  to  12  per  cent. 


Xorthuiiiberland    Straits,  between    Prince   Ed-, 
ward  Island  and  the  mainland.     The  distance 
at  the   most   narrow  part  of  the   Straits   is   H 
miles. 


Contracts  have  been  let  and  work  started 
on  clearing  the  townsite  of  Port  Mann,  w-hich 
is  to  be  made  the  Canadian  Northern  Ry.'s 
Pacific  terminal.  Four  thousand  acres,  with  a 
water  frontage  of  2%  miles,  have  been  sur- 
veyed, and  nearly  1,000  men  are  engaged  upon 
the  work  of  laying  out  the  townsite,  which 
will  be  completed  witliin  four  months.  The 
town  will  be  situated  on  the  south  bank  of  the 
Fraser  River,  a  little  east  of  New'  West- 
minster, B.  C.  The  river  at  this  point  is  over 
one  mile  wide,  and  tlicre  is  a  depth  of  40  ft. 
of  fresh  water  at  the  docks. 


It  has  been  announced  by  the  Minister  of 
Public  Works,  Ottawa,  Ont.,  that  the  matter 
is  seriously  under  consideration  of  having  sur- 
veys   made    for    the    projected    tunnel    under 


The  executive  committee  of  the  Harriman 
Lines  on  Jan.  31  decided  to  expend  $75,000,000 
for  improvement  work.  This  work  is  to  in- 
clude the  completing  of  the  double-tracking 
of  the  line  from  the  Missouri  River  to  .San 
Francisco,  the  double-tracking  of  the  Oregon 
Short  Line  from  the  junction  with  the  Union 
Pacific  main  line  at  Granger,  Wj'O.,  to  Hunt- 
ington, Ore. ;  the  line  along  the  Columbia 
River  in  Oregon  is  also  to  be  double-tracked 
to  Portland,  Ore.  The  expenditure  of  the 
$75,000,000  for  this  1,678  miles  of  track  is  to 
be  distributed  over  a  period  of  five  years.  In 
addition  the  e.xecutive  committee  approved 
plans  for  the  construction  of  a  number  of  ex- 
tensions and  new  lines  tributary  to  the  Union 
Pacific  and  Southern  Pacific  in  the  west  and 
northwest,  which  for  some  time  have  been 
under  consideration.  The  expenditures  for 
this  work  are  to  extend  over  a  period  of  six 
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Theoretical       and       Practical      Switch 
Leads.'-' 

The  formulas  for  determining  switch  leads, 
as  given  in  the  report  of  the  Track  Commit- 
tee, are  believed  to  be  as  simple  in  from  as  it 
is  possible  to  reduce  exact  formulas  for  the 
functions  of  a  turnout  where  the  split  switch  is 
used.  The  use  of  these  formulas  will  give  a 
theoretically  correct  turnout. 

However,  whether  or  not  the  length  of  the 
curved  lead  rail  is  calculated  and  adhered  to. 
it  will  be  necessarv'  to  cut  rails  and  to  make 
scrap  rail  whenever  a  turnout  is  so  con- 
structed. 

The  labor  lost  in  cutting  the  rail,  handling 
and  shipping  scrap,  as  well  as  the  loss  due  to 
the  difference  between  the  cost  of  the  new 
rail  and  its  scrap  value,  caused  one  road  the 
writer  has  in  mind  to  adopt  for  its  standard 
turnouts  a  slight  modification  of  the  purely 
theoretical  leads. 

These  modified  leads  may  be  termed  prac- 
tical leads,  and  they  are  slightly  longer  or 
shorter  than  the  theoretical  leads.  They  are 
so  chosen  that  the  rails  between  the  frog  and 
the  switch  rail,  for  both  the  straight  and 
curved  rails,  are  either  of  commercial  lengths 
•or  such  fraction  thereof  that,  where  cutting 
is  necessary,  both  pieces  of  the  rail  may  be 
used,  obtaining  at  once  both  a  minimum  of 
cutting  and  of  scrap. 

The  difference  in  length  of  the  theoretical 
and  practical  leads  and  the  difference  in  .he 
degree  of  the  lead  curves  is  small,  as  shown 
hy  Table  1.  By  using  the  same  length  of  rails 
in  the  straight  and  curved  lead  rails,  as  out- 
lined in  Table  1,  it  is  not  always  possible  to 
maintain  the  condition  that  the  points  of  the 
switch  rails  shall  be  directly  opposite.  This 
seems  to  be  the  chief  criticism  of  the  prac- 
tical leads.  Opposed  to  this  criticism  it  is  held : 

(a)  .^s  the  number  of  the  frog  increases, 
the  amount  the  points  of  the  switch  rails  lack 
of  being  directly  opposite  decreases. 

•Abstract  of  paper  by  Mr.  S.  S.  Roberts,  Bul- 
letin No.  109,  American  Railway  Engineering 
and  Maintenance   of  Way  Association. 


(b)  The  error  may  be  decreased,  if  not 
overcome,  by  laying  the  straight  portion  of 
the  lead  with  tight  joints  and  the  curved  por- 
tion with   open  joints. 

(c)  The  slight  difference  in  location  of  the 
points  of  the  switch  rails  make  no  appreciable 
error  in  the  adjustments  and  throw  of  the 
points. 

(d)  As  only  one  side  of  the  lead  is  in 
service  at  one  time,  and  as  the  switch  rods 
and  rails  do  not  form  a  figure  of  stability,  the 
practical  leads  are  as  safe  as  the  theoretical 
leads. 

For  six  years  the  writer  was  employed  by 
the  road  mentioned,  that  used  practical  leads 
about  as  given  in  Table  I.  During  that  time 
he  was  engaged  in  the  construction  of  yards 
and  terminals,  and  in  the  maintenance  of  way 
department  as  division  engineer,  and  road- 
master,  where  he  had  opportunity  of  closely 
observing    the    performance    of    the    sw-itches. 


From  his  observation  of  the  practical  leads 
in  service,  he  believes  them  equally  as  easy 
riding  and  of  as  finished  appearance  as  the 
theoretical  leads  and  more  economical  both  to 
construct  and  to  maintain. 

If  it  may  be  assumed  that  the  practical  lead 
is  good  practice,  then  it  would  appear  useless 
to  laboriously  figure  through  the  exact  for- 
mulas submitted  by  the  Track  Committee  in 
order  to  determine  the  length  of  the  lead 
and  the  degree  of  the  lead  curve.  For,  by 
giving  the  switch  rail  a  number,  as  we  do  the 
frog,  we  obtain :  The  number  of  the  switch 
rail  equals 

Length   switch   rail  in   feet 

.V  = X  12. 

Heel  distance  in  inches 
and    from  a  simple   figure  and  by  an   equally 
simple    proof    we    obtain    the    following    ap- 
proximate formula  for  the  length  of  the  switch 
lead  : 


TABLE    I.- 

-THEORETICAL 

AND    PRACTICAL 

swaTCH 

LEADS. 

]j=L.ength                 D=DegTee 

L=Length 

Degree  of 

Rails 

X=Frog  No. 

of  Lead. 

of  Lead  Curve 

of  Lead. 

Lead  Curve. 

Required. 

4 

37.20 

50' 

51' 

37.00 

50° 

57' 

2-24 

r, 

43.4S 

30° 

01' 

43.00 

31° 

16' 

2-30 

6 

4S.49 

21° 

03' 

4S.33 

21* 

19- 

2-24 
2-10 

7 

57.58 

15° 

00' 

58.33 

15° 

10' 

2-30 
2-12 

S 

6S.38 

11° 

21' 

70.33 

11° 

38' 

2-24 
2-30 

n 

74.08 

S° 

43' 

76.33 

8° 

57' 

2-27 

9V4 

79.48 

7* 

50' 

80.83 

7° 

51' 

2-33 

2-27 

10 

82.30 

6° 

59' 

83.83 

-• 

07' 

C-33 
2-30 

12 

95.24 

4° 

50' 

96.00 

4* 

50' 

6-24 

15 

114.14 

3* 

02- 

114.50 

3° 

02' 

2-33 
4-27 
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•    .V'  (4.7 -V— 10  —  SA' 

L  A'  +  A" 

A  comparison  of  tlie  results  obtained  by 
the  approximate  and  exact  formulas  is  shown 
in  Table  II. 

TABLE     II.    —    COMPARISON     OF     SWITCH 

LEADS,    AS    GIVEN    BY    THE    EXACT 

AND  APPROXIMATE  FORMULAS. 

Length  of  Theoretical  Leads. 
N  =  Frog  No.  Exact.  Approximate, 

4  37.20  37.24 

5  43.48  43.48 

6  48.49  48.52 

7  57.58  57.55 

8  68.38  68.31 

9  74.08  74.09 
9^4                           79.48  79.48 

10  82.30  82,31 

12  95.24  95.06 

15  114,14  113,98 

From  Table  II  it  is  evident  the  approximate 
formula  is  sufficiently  accurate  to  form  a 
basis   for  selecting  a  practical  lead. 

Having  selectee!  a  practical  lead,  which  call 
L',  and  calling  the  lead  given  by  formula  (1) 
L,  we  know 
When   L'<L  there   must  be  a   short  piece  of 

tangent  adjacent  to  the  toe  of  the  frog. 
When   L'>L   there  must  be  a  short  piece  of 

tangent   adjacent   to   the   heel   of  the   switch 

rail. 
When  L'<L  the  distance  from  the  heel  of  the 

switch   rail   to   the   point   of   intersection   of 

the    switch    rail    produced    with      the      frog 

produced  is  the  tangent  distance  of  the  lead 

curve. 
When  L  >L  the  distance  from  the  toe  of  the 

frog  to  the  above  point  of  intersection  is  the 

tangent  to  the  lead  curve. 

To  determine  the  degree  of  the  lead  curve  of 
the  practical  lead : 

Let  .r=:the  distance  from  the  toe  of  the 
frog  to  the  point  of  intersection  of  the  ex- 
tension of  the  win,g  rail  and  switch  rail. 

Let  y  =  the  distance  from  the  heel  of  the 
switch  rail  to  the  said  point  of  intersection. 

Let  F  =  the  frog  angle,  a  —-  the  switch 
angle,  z(;  =  distance  from  point  to  toe  of  frog, 
5"  =  length  of  the  switch  rail  and  C  =  gage; 
then 

G  cos  a  —  L'  sin  a 

x  = IV (2) 


(1) 


Throughout  the  above  formulas  the  nota- 
tion used  is  that  used  in  the  report  of  the 
Track  Committee. 

If  it  is  desired  to  determine  approximately 
the  degree  of  the  lead  curve,  the  following 
formula  may  be  used  in  connection  with  for- 
mula  ( 1)  ; 


Floor  and   Track   of   the   Pittsburg   & 

Lake  Erie  R.  R.  Bridge  over  the 

Ohio  River  at  Beaver,  Pa.* 

The  general  design  of  the  bridge  called  for 
two  gauntlets  of  two  tracks  each  to  accommo- 
date the  four  tracks  at  each  end  of  the  bridge, 
the  northward  passenger  and  the  northward 
freight  forming  one  gauntlet,  and  the  two 
southward  tracks  making  the  other.  The  tracks 
in    each   gauntlet   have   their   adjacent   rails   1 


Fig.    i_|ntermediate    Tie    Plate    and    Screw    Spike.   Pittsburg  &   Lake    Erie 

Ohio    River,    Beaver,  Pa. 


Bridge  over 


N'  (4.7  A"  —  IV)  —  .S"jV      4  A' A"  +  1 


and 


sin  (F — a) 
L'  sin  F  —  G  cos  F 


N-i-N' 


sfN'  — n; 


D 


57.S0 


S. 


(3) 


R 


sin  (F  —  a) 
When  L'<L,  then  .r>y  and  y  =  tangent  dis- 
tance  to   lead   curve.     The   length    of  tangent 
adjacent  to  the  toe  of  the  frog  and  between  it 
and  the  P.T.  of  the  lead  curve  is 

G  cos  V2  (F  -f  a)  —  U  sin  Vz  (F  +a) 

t<=  (x  —  y)  =   

sin  Vz  (F  —  a) 

When   L'>L,   then   y>.v    and    .r  =  tangent 

distance  to  lead  curve.     The  length  of  tangent 

adjacent   to   the   heel   of   the   switch   rail    and 

between  it  and  the   P,C,  of  the  lead  curve  is 


From  the  writer's  experience  and  the  above 
comparisons  he  concludes : 

(1)  That  the  use  of  practical  leads  is  good 
practice. 


+  (S-W) 


■  (3a) 


(2)  That  the  approximate  formula  (1), 
herein  above  given,  is  sufficiently  accurate  for 
a  basis  from  which  to  select  a  practical  lead. 


/.  =  (y  —  x) 


L'  sin  V2  (F  -f  a)  —G  cosVz  (F  +  a) 


■S—IV 
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r    cot  V2  (F  —  a)—- 


G 


sin  1/2  (F  —  a) 


V  cot  %  (F — a) 
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.(3b) 


=xcotV2(F  —  a)' 


(2b) 


The  offsets  from  the  guage  side  of  outer 
rail  of  the  lead  curve  to  the  gauge  side  of  the 
rail  of  the  principal  track  are: 

V  -  I  H  -t-  (r  -I-  -75  j  cos  a  I  -  r  K  +  75  J  cos  (c  +  a) 


(3)     That,  having  selected  a  practical  lead 
by  formula   (1)   or  by  any  exact  formula,  the 


.(3c) 


-[ 


(S  +  ts)  sin  a  -t- 


Ir  +  4)  cas  a        -IR  +  -2J 


cos  (c    -I-  a)  . 


The  distance  measured  on  the  rail  of  the 
principal  track  from  a  point  directly  opposite 
the  point  of  the  switch  rail  of  the  straight 
portion  of  the  lead  to  the  foot  of  the  offset 
Y  is 


.(2c) 


determination  of  the  remaining  functions  of 
the  turnout  by  formulas  (2)  to  (2d),  or  by 
(3)  to  (:id),  herein  above  given,  is  good  prac- 
tice. 


sin  (/'  +  a) 


X=  [s  -  (r  +  ^  )  sin  a  1  +  (^  +  ^) 

or 
X-[(S+«,)-  (i?  +  ^  j    in  a  J  -I-  (r  +  -^jsm 


.(3d) 


ft.  apart  from  center  to  center,  both  freight 
tracks  being  toward  the  center  of  the  bridge 
and  13  ft.  apart,  the  passenger  tracks,  there- 
fore, are  15  ft.  apart.  The  side  clearances 
are  7%  ft.  from  the  centers  of  the  passenger 
tracks  to  the  trusses,  and  7  ft.  to  the  skid 
girders. 

Skid  girders,  two  on  each  side  of  the  bridge, 
are  provided  to  prevent  cars  from  running  into 
and  damaging  the  trusses  in  case  of  derail- 
ment. These  are  of  unusual  interest  and  are 
a  unique  means  of  protection  against  such  a 
catastrophe.  The  track  faces  of  these  girders 
are  smooth  and  continuous  so.  that  a  derailed 
car  will  move  without  obstruction  until  its 
momentum  is  overcome. 

There  are  two  horizontal  skid  girders  for 
each  truss,  one  vertically  over  the  other,  4 
and  6  ft.,  respectively,  above  the  top  of  the 
ties.  The  chords  on  the  track  side  of  the 
trusses  are  made  up  of  6xfix%-in.  angles  and 
12-'/4.x%-in.  web  plates.  The  outside  chords 
have  G'x6x%-in.  angles  and  1014x%-in.  plates. 
These  chords  are  5  ft.  4%  ins.  apart,  and  are 
connected  by  web  members  made  up  of  3^/^x 
3%x%-in.  angles.  They  have  expansion 
joints  at  the  proper  locations,  with  rivets  coun- 
tersunk on  the  track  faces  of  the  chords,  and 
are  attached  to  the  main-truss  members  by 
angles  connecting  with  the  skid-girder  chord 
web-plates. 

The  floor  was  designed  to  be  safe,  not  only 
when  all  wheels  are  on  the  rails,  but  also 
under  any  probable  condition  resulting  from 
a  derailment  on  the  bridge. 

Four  stringers,  2%  ft.  from  center  to  center, 
are  place<I  under  each  gauntlet,  and  there  is 
a  ninth  line  of  stringers  under  the  center  line 
between  the  trusses  to  support  the  inner  ends 
of  the  ties.  Each  gauntlet  has  four  main- 
track  rails  and  two  inner-rail  guard-rails,  mak- 
ing twelve  lines  of  100-lb,  rails  on  the  bridge 
floor. 

The  ties  are  of  7.x9-in.  white  oak.  12%  ft. 
long,  placed  on  edge  and  sized  to  8V2  in.    The 


("  +  a) 


.(2d) 


•From  a  paper  entitled  "The  Pittsburg  and 
Lake  Erie  Railroad  Cantilever  Bridge  Over  the 
Ohio  River  at  Beaver,  Pa,"  by  Albert  R.  Rajr- 
mer.  Proceedin.es.  .Vmerican  Society  of  Civil  En- 
gineers.  Vol.   XXXVII,    p.    1. 
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inner  ends  of  the  ties  butt  on  the  center  line 
of  the  center  stringers.  The  ties  are  3  ins. 
apart  in  the  clear.  This  spacing  is  maintained 
by  using  three  Unes  of  wooden-block  spacers 
or  separators  on  each  half  of  the  floor,  to 
prevent  bunching. 

The  tops  of  the  ties  are  about  1'^  in.  above 
the  tops  of  the  floor-beams,  and  are  held 
about  %  in.  away  from  them  by  the  use  of 
metal  plates,  in  order  to  allow  cinders  to  be 
blown  otT  the  floor-beams  by  passing  trains. 

Wooden  guards  are  not  used,  as  the  modern 
steel-car  construction,  with  drop  doors,  has 
forced  their  location  below  a  plane  through 
the  top  of  the  rails  within  5  ft.  of  the  center 
of  the  track,  thereby  defeating  the  object  of 
their  use.  The  spacing  of  the  ties,  formerly 
secured  in  an  indifferent  manner  by  dapping 
the  guard-rails  over  the  ties,  is  accomplished 


.Ml  spikes  in  the  vicinity  of  the  joints  are 
located  so  that  they  will  not  interfere  with  the 
free  travel  of  the  rails,  the  assumption  being 
that  both  the  rails  and  the  bridge  are  provided 
with  surticicnt  freedom  to  expand  and  con- 
tract between  these  fixed  points,  the  rails  by 
distributed  expansion  points,  and  the  bridge 
at  one  or  two  located  points ;  and  that  the 
two  movements  will  be  adjusted  by  the  rails 
moving  between  the  fixed  points  on  the  tie- 
plates.  No  anti-creeping  devices  are  used  on 
the  suspended  span. 

The  anti-creeping  device  is  simple  in  design, 
and  is  shown  by  Fig.  2.  It  consists  of  a  base 
plate  %  in.  thick,  10  ins.  wide  and  4  ft.  4  ins. 
long,  attached  to  the  rail  by  means  of  angles 
that  arc  bolted  to  the  base  plate  and  the  rail. 
The  plate  is  attached  to  the  ties  by  means  of 
screw  spikes.  Further  provision  against  creep- 


this  a  number  of  good  papers  relating  to  the 
subject  have  been  published  in  recent  years.* 
Manganese  steel  is  defined  as  being  a  metal 
of   the   following   composition; 

Per  cent. 

Maneancse     ll.on  to  15.00 

Ciiiboii     1.00  to    1.20 

Silicon    O.a.'i  to    0.40 

Phosplionis    0.06  to    0.11 

Sulplun-    0.02  to    0.06 

Balance  ot  composition,  Iron. 

A  great  many  variations  have  been  tried, 
and  accidental  metals  produced,  and  this  steel 
can  best  be  defined  as  a  steel  high  in  man- 
ganese— ihe  percentage  being  anything  be- 
tween 8  and  35  per  cent.  For  securing  the 
characteristic  qualities  of  manganese  steel, 
however,  the  range  is  limited. 

The  manganese  is  introduced  by  means  of 
ferro-manganese,     which    has    a    high    carbon 


f Itf ■{ 

Fig.  2— Details  of  Rail  Anchor,  Pittsburg  &    Lake    Erie   Bridge  over  Ohio    River,   Beaver,      Pa. 


much  more  efTectively  by  the  block  spacers 
used. 

All  the  ties  and  the  spacing  blocks,  oak 
and  pine,  respectively,  have  been  treated 
chemically  by  immersion  in  an  open  tank  of 
Carbolineum  Avenarius  heated  to  a  tempera- 
ture of  260°  F.  All  track  rails  are  supported 
on  double-shoulder  tie-plates  secured  to  the 
ties  by  screw-spikes. 

The  intermediate  tie  plates  are  O^xfO  in. 
and  are  Vz  in.  thick  between  the  shoulders. 
They  are  of  malleable  iron  wdth  smooth  bot- 
tom. The  screw  spikes  have  hexagonal  heads, 
are  7%  ins.  long  over  all,  and  have  %-in. 
shank  in  the  lower  3%  ins.  of  their  length.  In- 
termediate tie  plates  and  screw  spikes  are 
shown  in  detail  by  Fig.  1. 

The  joint  tie  plates  are  6%xl3  ins.  and  are 
also  %  in.  thick.  Two  screw  spikes  are  used 
with  each  plate  to  hold  it  in  place,  but  do  not 
come  in  contact  with  the  rail  or  angle  bar, 
the  joints  being  left  free  to  move  as  the  rail 
expands  or  contracts.  No  special  expansion 
joints  are  used  in  the  rails.  The  bridge  ex- 
pansion provision  amounts  to  a  total  of  S  ins. 
at  the  ends  of  the  suspended  span. 

The  rails  are  33  ft.  long.  The  standard 
rail  splices  used  allow  an  extreme  movement 
of  %  in.  at  each  rail  joint,  which  amount  is 
sufficient  to  accommodate  a  temperature 
change  of  140°  F.  The  rails  were  given  the 
proper  spacing  when  laid,  with  the  assumption 
that  the  temperature  would  vary  from  20°  be- 
low to  120°  above  zero.  The  rails  were  then 
immediately  secured  to  the  floor  over  the 
"fixed"  points  of  the  bridge,  and,  on  the  shore 
side  of  the  abutment,  on  the  tracks  approach- 
ing the  bridge,  by  the  use  of  efficient  anti- 
creeping  devices.  Between  these  fixed  points 
the   rails  are  free  to   travel   on  the  tie-plates. 


ing  is  made  by  means  of  angles  riveted  to  the 
plate  and  with  one  leg  bearing  against  alter- 
nate ties  in  the  direction  of  the  traffic. 


Manganese  Crossings  for  Steam    Rail- 
ways. 

.\s  preliminary  to  an  account  of  the  use 
of  cast  manganese  steel  in  crossing  construc- 
tion the  following  brief  outline  of  the  manu- 
facture and  properties  of  this  metal  is  given : 

The  process  of  manufacture  is  being  im- 
proved continually.  Certain  details  of  the 
process  are  for  commercial  reasons  kept  secret 
by  the  manufacturers.  This  is  particularly  the 
case  with  the  treatment  of  the  casting,  a  treat- 
ment that  may  be  applied  by  heat,  by  quench- 
ing in  water,  or  by  both. 

A  certain  percentage  of  loss  in  the  manu- 
facture of  manganese  steel  castings  is  unavoid- 
able, and  may  be  caused  by  errors  in  mixing, 
errors  due  to  incorrect  treatment  in  the  con- 
verter, incorrect  temperature  at  time  of  pour- 
ing or  wrong  treatment  after  casting  is  made. 
The  entire  process  is,  in  fact,  an  extremely 
delicate  one,  and  a  mistake  at  any  stage  is 
likely  to  result  in  an  inferior  or  worthless 
product.  ."Xn  authority  on  manganese  steel 
made  the  statement  in  i008  that  the  losses  due 
to  these  causes,  in  a  well  organized  establish- 
ment, would  amount  to  a  trifle  less  than  10 
per  cent.  Owing  to  the  continual  improve- 
ment in  process  the  percentage  is  probably  less 
than   that   at   the   present   time. 

While  certain  details  of  the  process  of 
manufacture  are  kept  secret,  the  process  as 
a  whole  is  well-known,  and  has  been  described 
repeatedly.  It  is  outlined  in  standard  treatises 
on   the   manufacture  of  steel.     In   addition   to 


content.  Too  great  a  content  of  carbon  will 
result  in  a  steel  that  is  stifif  and  brittle  when 
cold,  and  unworkable  when  hot.  On  the  other 
hand  too  small  an  amount  of  manganese 
makes  a  steel  that  is  weak  and  brittle.  It  is 
necessary  to  secure  such  a  balance  of  the  car- 
bon and  manganese  contents  as  will  result  in  a 
steel  having  a  combination  of  strength  and 
ductility,  and  therefore  high  in  resistance  to 
abrasive  wear.  The  most  ductile  steel  that 
has  at  the  same  time  a  high  elastic  limit  is 
what  is  most  desired.  Commercial  manga- 
nese steel  has,  therefore,  a  narrow  range 
of  analysis.  Usually  it  runs  about  11  per  cent 
manganese  and  1  per  cent  carbon.  An  ex- 
haustive series  of  tests  made  several  years 
ago  on  the  best  specimens  of  cast  manganese 
obtainable  showed  an  ultimate  strength  of 
about  82,000  lbs.,  elongation  30  per  cent,  and 
elastic  liniit  45,000  lbs. 

The  steel  may  be  made  either  in  an  open- 
hearth  furnace  or  a  Bessemer  converter,  the 
latter  being  the  means  commonly  employed. 
A  mi.xture  of  scrap  iron  and  pig,  carefully 
made  up  according  to  analysis,  is  melted  in  an 
ordinary  cupola,  run  into  the  converter,  and 
blow-n  after  the  manner  of  Bessemer  steel. 
The  process,  however,  is  a  delicate  one.  After 
being  blown  this  steel  is  poured  into  large 
ladles,  and  the  manganese  is  added,  the 
manganese  being  melted  in  graphite  crucibles 
under  intense  heat.    The  mixture  is  allowed  to 


♦The  reader  is  referred  to  a  paper  entitled 
"Manganese  Steel."  by  Mr.  W.  S.  Potter,  pre- 
sented before  the  Western  Society  of  Engi- 
neers on  Feb.  IT,  1909,  and  published  In  the 
journal  of  that  society  for  April,  1909;  also  a 
paper  entitled  "Man.aanese  Steel,"  by  Mr.  F. 
K.  .Tohnson,  presented  before  the  Association  of 
Engineering  Societies  on  Oct.  21.  1910.  and  re- 
printed in  the  "Roadmaster  and  Foreman"  of 
December,   1910. 
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stand  in  the  ladle  for  a  certain  length  of  time, 
until  the  correct  temperature  for  pouring  is 
•obtained.  For  making  the  mould,  the  sand  is 
pulverized  and  mixed  with  fire  clay. 

Great  care  is  necessary  in  casting,  on  ac- 
count of  the  excessive  shrinkage.  Manganese 
steel  shrinks  about  5/l(i  in.  per  ft,  while 
ordinary  cast  iron  shrinks  only  about  1/10 
in.  per  ft.  It  is  practically  impossible  to  drill 
this  steel,  and  soft  steel  busliings  and  inserts 
are  cast  into  the  casting  wherever  it  is  neces- 
sary to  drill  or  tap  the  casting  for  finishing. 
These  are  afterwards  drilled  out  with  ordinary 
■drills.  The  after  treatment  of  the  casting  is  of 
■extreme   importance,   and   it   is   stated   that   it 


the  same  period.  Some  manufacturers  guar- 
antee their  manganese  crossings  to  outlast 
four  crossmgs  built  of  open-hearth  rail.  Such 
guarantee  applies,  of  course  only  to  the 
manganese  parts.  The  ratio  of  cos"t  is  from 
3  to  4,  depending  on  the  type  of  construction. 
Where  frogs  or  crossings  are  not  subject 
to  heavy  service,  the  life  of  manganese  con- 
struction might  be  so  great  that  the  possibility 
of  change  in  the  arrangement  of  tracks,  with 
consequent  abandonment  of  existing  frogs  and 
crossmgs.  would  enter  into  the  (|ucstioii.  In 
such  a  case  the  use  of  manganese  might  be 
uneconomical.  In  general,  manganese  con- 
struction  is   only   suitable,   from   an   economic 
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Fig.   1—90  Degree   Manganeje  Crossing,  Showing     Form     of     Castings     and     Details     of 

Construction. 


is  this  that  gives  the  steel  its  characteristic 
toughness.  As  stated  above,  this  part  of  the 
process  is   kept   secret   by   the   manufacturers. 

The  castings  are  finished  by  being  ground 
with  carborundum  or  cmory  wheels,  as  no 
steel  tools  have  yet  been  made  by  which 
manganese    steel   can   be   worked. 

Strength  and  toughness  are  the  features  of 
manganese  steel  that  make  it  especially  suit- 
able for  frogs  and  crossings  subjected  to 
heavy  service.  The  steel  is  not  excessively 
hard,  the  scleroscope  showing  its  hardness  to 
he  less  than  that  of  cast  iron.  The  skin  of  the 
casting  is  subject  to  slight  flow,  but  the  wear- 
is  practically  negligible.  Flow  appears  to  be 
confined  to  the  skin,  a  maximum  depth  of 
1/16  in.  only  having  been  oliserved.  Such  is 
the  ductilitv'  of  the  metal  that  it  can  be  ham- 
mered or  bent  back  and  forth  a  great  many 
times  without  showing  signs  of   fracture. 

The  question  as  to  whether  a  frog  or  cross- 
in,g  shall  be  of  manganese  or  of  ordinary 
construction  is  an  economic  one,  and  is 
analogous  to  that  of  installing  any  long-lived 
or  permanent  construction  in  preference  to  a 
comparatively  temporary  construction.  It  is 
necessary  to  consider  the  first  cost,  interest  on 
investment  and  ultimate  renewal  of  the 
manganese  construction,  and  to  make  com- 
parison with  the  total  cost  of  the  ordinary 
construction,  with  its  several  renewals,  during 


|)oint  of  view,  where  the  service  is  heavy. 
With  present  market  prices  it  is  a  safe  rule 
that  manganese  should  be  used  in  any  case 
where  the  life  of  an  open  hearth  crossing  is 
three  years  or  less. 

CROSSI-XC    OF   THE    DO    DEGREE    CL.\SS. 

The  details  of  construction  in  manganese 
crossings  lead  to  appro.ximately  ■  the  same 
grouping,  with  reference  to  angle,  as  in 
crossings  of  the  ordinary  construction.  The 
three  groups  in  manganese  construction  are 
as  follows :  90°  crossings,  with  angles  vary- 
ing from  60°  to  90° ;  40°  crossings,  with 
angles  varying  from  30°  to  60° ;  and  20°  or 
frog  crossings,  with  angles  less  than  30°. 

A  typical  90°  crossing  of  manganese  con- 
struction is  shown  by  Fig.   1. 

It  will  be  observed  that  only  a  part  of  this 
crossing,  as  well  as  of  the  crossings  shown 
by  Figs.  2  and  3,  is  of  manganese.  In  order 
to  make  the  manganese  construction  commer- 
cially practicable  it  is  necessary  to  reduce  the 
amount  of  manganese  used  to  a  minimum, 
consistent  with  adequate  strength  and  the 
provision  of  manganese  surface  at  points  of 
greatest  wear.  Beyond  this  the  manganese 
must  extend  far  enough  out  on  the  wings  to 
provide  a  proper  connection  with  the  T-rail 
construction. 

The    crossing    is    m;idc    in    halves,    the    two 


parts  being  interchangeable.  In  the  upper 
half  of  Fig.  1  the  outline  of  the  casting  is 
indicated  by  the  shaded  area.  In  the  lower 
half  of  the  figure  the  bolting  and  all  details 
of  the  connection  with  the  T-rails  are  shown. 
The  joint  between  the  two  halves  should  in- 
variably be  placed  in  the  line  of  secondary 
traffic,  in  this  as  in  other  types  of  crossing. 
The  joint  is  made  in  the  usual  way  by  means 
of  bolts  and  angle  bars.  There  are  two  spe- 
cial features,  however,  in  this  joint.  In  or- 
der to  secure  greater  strength  in  the  head 
and  base  of  the  manganese,  the  fishing  in  the 
casting  IS  made  smaller  than  the  fishing  of  a 
corresponding  T-rail. 

This  is  done  in  such  a  way  that  some  stand- 
ard angle  bar  smaller  than  the  one  corre- 
sponding to  the  T-rail  will  fit.  In  making  a 
crossing  for  85-lb  rail,  for  example,  the  fish- 
■  ing  in  the  cas'ting  would  usually  be  made  for 
a  7o-lb.  angle  bar.  It  will  be  noted  also  that 
the  joint  between  the  castings  is  made  on  an 
angle,  and  so  located  that  the  ends  of  the 
joint  clear  the  adjacent  bolt  holes.  This  form 
of  joint  is  entirely  practicable  where  the  sec- 
tion is  all  manganese,  and  undoubtedly  diin- 
inishes  the  force  of  the  blow  of  the  wheels 
where  the  joint  has  been  allowed  to  work 
loose. 

The  dotted  outlines  shown  in  the  lower  half 
of  the  figure  indicate  vertical  supports  cor- 
responding to  the  web  of  a  rail.  This  will 
be  understood  by  reference  to  Section  AB. 
At  intervals  of  from  12  ins.  to  15  ins.  cross 
webs  are  provided,  resulting  in  a  solid  man- 
ganese section  as  shown  at  Section  EP. 

In  this  way  is  produced  a  casting  of  ade- 
quate strength  with  a  minimum  amount  of 
manganese.  The  connection  between  the 
manganese  casting  and  the  T-rails  is  a  matter 
on  which  a  great  amount  of  study  has  been 
expended.  The  requirements  for  this  connec- 
tion are  rigidity,  a  gradual  transition  from 
manganese  to  T-rail  on  the  running  rail, 
ease  in  detaching  for  renewing  the  T-rails. 
and  facility  in  tightening.  Great  care  has 
been  employed  in  devising  this  connection  so 
that  the  blow  on  the  T-rails  from  passing 
wheels  will  be  minimized  as  much  as  possi- 
ble, as  the  renewal  of  the  T-rails,  which  oc- 
curs a  number  of  times  during  the  life  of  the 
casting,  constitutes  practically  the  whole  ex- 
pense of  maintenance  of  a  manganese  cross- 
ing. 

The  way  in  which  these  requirements  are 
met  is  clearly  shown  in  Fig.  1.  In  making 
the  gradual  or  beveled  transition  in  the  run- 
ning rail  the  T-rail  is  placed  as  nearly  to  a 
joint  at  A  as  is  consistent  with  adequate 
strength.  This  rail  must  be  first  bent  and  then 
planed  to  shape  in  such  a  way  as  to  leave  the 
web  of  the  rail  intact.  The  projection  of 
manganese  at  B  fits  closely  between  the 
uiain  rail  and  guard  rail  and  is  necessary 
in  order  to  retain  continuity  of  gage  line  after 
wear  has  taken  place  and  bolts  have  been 
tightened.  A  rolled  or  wrought  filler  is  used 
at  C.  The  block  D  serves  only  as  a  separator 
and  foot  guard  and  is  of  cast  iron.  The  gen- 
eral form  of  manganese  and  planing  of  the 
T-rails  in  the  wings  of  the  crossing  is  indi- 
cated by  Section  CD.  The  end  of  the  man- 
ganese wing  at  E  is  sloped  to  provide  a  heel 
riser.  At  F  is  shown  a  small  lug  of  the  cast- 
ing that  extends  under  the  head  and  bears 
against  the  web  of  the  guard  rail.  This  lug 
serves  to  hold  the  guard  rail  in  correct  posi- 
tion at  a  critical  point  in  case  the  bolts  have 
become   loose. 

Plates  shouhl  be  used  as  in  T-rai!  crossings. 
They  are  often  furnished  loose,  and  punched 
for  spikes,  but  preferably  should  be  attached 
to_  the  base  of  the  casting  by  rivets.  Where 
this  is  to  be  done  it  is  necessary  to  cast  in  soft 
steel  bushings  and  afterwards  drill  them  out 
to  form  the  rivet  holes. 

CROSSING    OF   TIIF.    40    DEGREE   CL.-\SS. 

The  construction  of  crossings  of  this  class 
is  in  the  main  similar  to  that  of  crossings 
of  the  90°  class. 

Both  for  ease  in  making  and  for  conven- 
ience in  handling,  the  manganese  in  this 
crossing  :s  cast  in  four  pieces,  joints  being 
provided  at  points  intermediate  between  the 
frog  points. 

Interior    guard    rails    are    made    of    T-rai!. 
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half  of  the  figure.  The  section  of  the  man- 
ganese is  in  general  as  shown  in  Figs.  1  and  2. 
The  side  frogs  are  simple  in  design.  The 
same  method  of  connection  between  casting 
and  T-rails  is  used  as  in  90°  and  40°  cross- 


Fig.     2 — 40     Degree      Manganese     Crossing,    Showing    Form    of    Castings    and 
Details   of   Construction. 


This  is  a  desirable  economy  since  these  guard 
rails  are  subject  to  but  little  wear.  As  in- 
dicated by  Section  AB  the  full  section  of  the 
T-rail  is"  used,  and  therefore  no  planing  is 
required  in  making  renewals.  The  guard  rail 
is  continuous  between  frogs.  While  this  fea- 
ture may  add  somewhat  to  the  labor  of  in- 
stalling, it  increases  the  strength  of  the  joint 
and  is  an  excellent  feature.  The  lug  A  bear- 
ing against  the  web  of  the  guard  rail  is  of 
particular  importance  here  since  the  nearest 
bolt  is  necessarily  some  distance  from  the  end 
of   the    guard    rail.     The   outside   guard    rails 


of  the  side  frogs  are  extended  past  the  end 
of  the  wing  to  a  point  beyond  the  connection 
of  the  manganese  and  T-rails  of  the  opposite 
end  frogs. 

.M.\NCANESE    FROG    CROSSING. 

Figure  3  illustrates  the  plan  of  construction 
of  a  frog  crossing.  Here  a  comparatively 
small  percentage  of  manganese  is  used,  cast- 
ings being  provided  only  for  the  intersections. 
As  in  the  other  figures  the  form  of  the  cast- 
ings is  indicated  by  the  shaded  area  in  the 
upper  half,  and  details  are  shown  in  the  lower 


Fig.  3 — General   Plan,  Form 
Details  of  a  Manganese  F 


of  Castings,  and 
rog  Crossing. 
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ings.  The  maintenance  of  continuity  of  gage- 
line  is  provided  for  by  means  of  an  offset  in 
tlie  casting  at  A  into  which  the  guard  rail  is 
extended.  In  the  end  frogs  a  serious  prob- 
lem is  encountered.  In  order  to  secure  a 
proper  connection  between  the  casting  and  the 
T-rai!s  at  B  the  extension  of  the  arms  of  the 
casting  for  a  sliort  distance  along  the  out- 
side of  the  T-rails  is  unavoidable.  The  diffi- 
culty   is    not   peculiar   m    manganese   castings, 


liut  would  he  encountered  in  using  any  cast- 
ing whatever.  Wear  between  the  parts  is 
bound  to  occur.  On  account  of  the  rigidit\- 
of  the  casting,  enclosing  as  it  does  the  worn 
parts,  it  is  impossible  to  take  up  the  wear 
by  tightening  the  bolts.  In  the  design  shown 
the  cast  iron  block  C  is  made  with  oval  boll 
holes  and  a  clearance  of  from  I  in.  to  1%  ins. 
is  provided  lietwecn  the  end  of  the  block  and 
the    manganese    c.-isting.       I'.\-    loosening    the 


bolts  the  lilock  can  be  dri\en  tight  .iiul  the 
wear  taken  up  in  this  way.  This  method, 
while  not  all  that  could  be  desired,  appears  to 
be  the  most  satisfactory  solution  of  the  tjues- 
tion.  Rolled  or  wrought  tillers  are  used  at  /.'. 
The  crossings  illustrated  in  this  paper  are 
made  in  accordance  with  the  standards  of  the 
-\jax  Forge  Co.,  of  Chicago.  The  standards 
of  other  manufacturers  will  he  dcscribcil  in 
suh.-iequent    issues. 


Standard   License   Law  for   Engineers 

Recommended  by  the  American 

Society  of  Civil  Engineers. 

The  people  of  the  state  of  ,  repre- 
sented in  senate  and  assembly,  do  enact  as 
follows : 

Section  1. — After  May  1,  19 — ,  no  person 
shall    practice     civil     engineering    within    the 

meaning  of  this  act   in  the   state  of  

unless  authorized  by  license  from  the  State 
Board  of  Engineering  Examiners,  as  required 
by  this  act. 

Section  2,  Practice  of  Civil  Engineers. — 
Civil  engineering,  within  the  meaning  of  this 
act,  is  practice  of  any  branch  of  the  profession 
of  engineering  other  than  military.  Said  pro- 
fession embraces  the  design  and  supervision  of 
the  construction  of  public  or  private  utilities, 
such  as  railroads,  bridges,  highways,  roads, 
canals,  harbors,  river  improvements,  light- 
houses, irrigation  works,  water  supplies,  sani- 
tary and  drainage  works,  of  works  for  the  de- 
velopment, transmission,  and  application  _  of 
power,  and  of  electrical,  mechanical,  mining, 
industrial,  hydraulic,  municipal,  sanitary, 
structural  and  other  works  which  require  ex- 
perience and  the  same  technical  knowledge  as 
engineering  schools  of  recognized  reputation 
prescribe  for  graduation. 

The  enumeration  of  any  public  or  private 
utilities  or  works  in  this  section  shall  not  be 
held  to  exclude  from  said  profession  the  de- 
sign and  supervision  of  other  public  or  private 
utilities  or  works  which  require  experience  and 
like  technical  knowledge. 

Section  3,  State  Board  of  Engineering  Ex- 
aminers.—A  state  board  of  engineering  exami- 
ners of  nine  (9)  members  shall  be  appointed 
by  the  governor,  each  of  whom,  except  as 
hereinafter  provided,  shall  hold  office  for  six 
(6)  years  from  May  1  of  the  year  in  which  he 
is  ap'pointed.  In  constituting  the  first  board  to 
be  appointed  under  this  act  the  governor 
shall  designate  three  (3)  members  to  serve  for 
two  (2)  years  from  May  1.  19—,  three  (d) 
members  to  serve  for  four  (4)  years  from 
May  1,  19—,  and  three  (3)  members  to  serve 
for  the  full  term  of  six  (G)  years  from  May  1, 
1 9 

Thereafter  the  governor  shall  appoint  bi- 
ennially three  (31  members  for  the  full  term  of 
six  (6)  years,  to  fill  the  vacancies  caused  by 
expiration  of  term  of  office,  and  may,  at  any 
time  fill  vacancies  in  the  board  for  the  unex- 
pired term  caused  by  death,  resignation,  or  re- 
moval from  office.  The  governor  may  remove 
any  member  of  the  Board  of  Examiners  for 
misconduct,  incapacity,  or  neglect  of  duty. 

Each  member  of  the  Board  of  Engineering 
Examiners  shall  be  a  professional  civil  engi- 
neer at  least  thirty-five  (35)  years  of  age,  shall 
have  had  at  least  ten  (10)  years  active  prac- 
tice be  of  recognized  standing  in  the  profes- 
sion, and  be  licensed  under  this  act.  He  shall 
have  been  a  resident  of  the  state  of  -  — 
for  one  (1)  year  immediately  preceding  his 
appointment.  ,         ,„  1  • 

Wherever  the  words  "the  board  are  used  in 
this  act  thev  mean  the  State  Board  of  Exam- 
ining Engineers  provided  for  by  this  section 

Section  4,  Certificate  of  Appointment  Oath. 
Powers— 'Every  member  of  the  board  shall  re- 
ceive a  certificate  of  appointment  from  the  gov- 
ernor, and  before  beginning  his  term  of  office 
shall  file  with  the  secretary  of  state  the  con- 
stitutional oath  of  office.    Each  member  of  the 


this 


first  board   shall   receive   ;i   license   under 
act  from  said  board  when  organized. 

The  board,  or  any  committee  thereof,  shall 
be  entitled  to  the  counsel  and  services  of  the 
attorney  general,  shall  have  the  power  to  com- 
pel the  attendance  of  witnesses,  and  may  take 
testimony  and  proofs  concerning  all  matters 
within  its  jurisdiction. 

The  board  shall  adopt  a  seal  which  shall  be 
affixed  to  all  licenses  granted,  and  may  make 
all  by-laws  and  rules,  not  inconsistent  with 
law,  needed  in  performing  its  duty ;  but  no  by- 
law or  rule  by  which  more  than  a  majority 
vote  is  required  for  any  specified  action  by  the 
board  shall  be  amended,  suspended,  or  re- 
pealed by  a  smaller  vote  than  that  required  for 
action  thereunder. 

Section  5,  Expenses. — The  fees  derived  from 
the  operation  of  this  act  shall  be  paid  into  the 
state  treasury,  and  the  legislature  shall  annual- 
ly appropriate  amounts  sufficient  to  pay  all 
proper  expenses  incurred  pursuant  to  this  act. 

Warrants  for  the  payment  of  expenses  in- 
curred shall  he  issued  by  the  comptroller  and 
paid  by  the  state  treasurer  upon  presentation 
of  vouchers  regularly  drawn  and  approved  by 
the  president  and  secretary  of  the  beard. 

On  or  before  the  first  day  of  February  m 
each  year  the  board  shall  submit  to  the  legis- 
lature a  written  report  of  its  proceedings  for 
the  preceding  year,  and  shall  file  with  the  sec- 
retary of  state  a  copy  of  said  report,  together 
with  a  complete  statement  of  the  receipts  and 
expenditures  of  the  board,  attested  by  the 
affidavits  of  the  president  and  secretary,  and  a 
complete  register  of  those  licensed  to  practice 
civil  engineering  under  this  act,  with  their  ad- 
dresses and  the  dates  of  their  licenses. 

Section  6,  Officers,  Meetings,  Quorum,  Com- 
mittees.—Iht  board  shall  biennially  elect  from 
its  members  a  president  and  a  vice  president 
for  the  ensuing  biennial  term. 

The  board  shall  appoint  a  secretary,  who 
shall  not  be  a  member  of  the  board,  but  who 
shall  have  the  same  qualifications  as  herein  re- 
quired for  members  thereof.  He  shall  hold  of- 
fice   during    the    pleasure    of    the    board,    and 

shall   receive  an  annual  compensation  of 

dollars.  He  shall  give  a  bond  with  sureties  to 
he  approved  by  the  board  conditioned  for  the 
faithful  perforniance  of  his  duties  and  for  the 
.accounting  and  payment  over  of  all  moneys 
received  by  him.  . 

The  secretary  shall  keep  a  record  on  hie  in 
the  office  of  the  bo.ard  of  all  licenses  granted, 
and  shall  receive  and  account  for  all  fees  de- 
rived from  the  operation  of  this  act.  He  shall 
perform  all  other  duties  which  may  from  time 
to  time  be  assigned  to  him  by  the  board. 

The  board  shall  hold  at  least  six  (G)  stated 
meetings  in  each  vcar.  Special  meetings  may 
be  called  at  other  times  by  the  president  or  bv 
three  (3)  members  of  the  board.  At  least  ten 
(10)  days'  notice  of  all  meetings  shall  be 
given.  ,  ,«, 

At  any  meetings  of  the  board  three  (3) 
members  shall  constitute  a  quorum. 

Section  7,  Adnmsions  to  E.ramination.-The 
board  shall  admit  to  examination  any  candi- 
date who  pays  a  fee  of  ^^dollars  and  sub- 
mits evidence,  verified  by  oath  and  satisfactory 
to  the  board  that  he— 

(1)  Is  more  than  twenty-one   (21)  years  of 

age. 

(2)  Is  of  good  character. 

(3)  Has  been  engaged  actively  m  civil  engi- 
neering work,  as  assistant  or  otherwise,  for  at 


least  six  (G)  years,  and  has  had  charge  of  en- 
gineering work  for  at  least  one  (1)  year. 

(4)  Or  is  a  graduate  from  a  school  of  en- 
gineering of  recognized  reputation  and  has 
heen  engaged  actively  in  civil  engineering 
work,  as  assistant  or  otherwise,  for  at  least 
four  (4)  years,  and  has  had  charge  of  engi- 
neering work  for  at  least  one  (1)  year. 

Section  8,  Licenses  Without  Examinations. 
— The  board  shall  issue  a  license,  upon  due 
application  therefor,  and  the  payment  of  a  fee 

of dollars,  within  one  (1)  year  after  this 

act  takes  effect,  to  any  candidate  furnishing 
evidence  satisfactory  to  said  board  that  the 
candidate  is  qualified  for  admission  to  exam- 
ination as  prescribed  in  Section  7  hereof  and 
has  practiced  civil  engineering  for  an  addi- 
tional period  of  not  less  than  four  (4)  years 
immediately  preceding.  After  the  expiration 
of  said  period  of  one  (1)  year,  the  board  shall 
issue  licenses  only  as  hereinafter  provided. 

Section  9,  Examinations. — Examinations  for 
license  shall  be  given  at  stated  or  called  meet- 
ings of  the  board,  which  shall  be  held  at  va- 
rious places  within  the  state,  at  the  selection 
of  the  board.  The  scope  of  the  examination 
and  the  methods  of  procedure  shall  be  pre- 
scribed by  the  board.  The  examinations  may 
be  eith  r  oral  or  written,  or  partly  oral  and 
partly  written,  but  shall  be  as  nearly  uni- 
form as  is  reasonably  possible  in  each  specialty 
covered,  .-^s  soon  as  practicable  after  the  close 
of  each  examination  a  certificate  shall  be  filed 
in  the  office  of  the  secretary  of  the  board, 
signed  by  the  members  conducting  such  exam- 
ination. Said  certificate  shall  show  the  action 
of  the  board  upon  each  application,  whereupon 
the  secretary  of  the  board  shall  notify  each  ap- 
plicant of  the  result  of  his  examination.  If  a 
candidate  fails  on  first  examination,  he  may, 
after  an  interval  of  not  less  than  si.x  (6) 
months,  nor  more  than  one  (1)  year,  have  a 
second  examination  without  additional  fee. 

Section.  10,  Licenses. — Upon  the  payment  of 

an  additional  fee  of  dollars  any  applicant 

who  has  been  certified  as  having  passed  the 
prescribed  examination  shall  receive  a  license 
to  practice,  signed  by  the  president  and  secre- 
tary of  the  board,  under  its  seal,  which  license 
shall  state  that  the  applicant  has  given  satisfac- 
tory evidence  of  fitness  as  to  age,  character, 
education  and  training,  and  all  other  matters 
required  by  this  act,  and  that,  after  examina- 
tion, he  has  been  found  properly  qualified  to 
practice. 

The  board  shall  from  time  to  time  examine 
the  requirements  for  licenses  in  other  states, 
and  shall  register  those  in  which,  in  the  judg- 
ment of  said  board,  standards  not  lower  than 
those  provided  by  this  act  are  maintained. 
Upon  the  presentation,  by  a  resident  of  a  state 
so  registered,  to  the  secretary  of  said  board,  of 
satisfactory  evidence  that  he  holds  a  license 
issued  by  proper  authority  in  such  state,  or 
upon  the  presentation  by  a  civil  engineer  resi- 
dent in  a  state  not  so  registered  of  satisfac- 
tory evidence  that  he  is  qualified  as  prescribed 
in  Section  7  hereof  and  has  practiced  civil  en- 
gineering for  an  additional  period  of  not  less 
than  four  (4)  years  immediately  preceding  his 
application,   accompanied   in   either  case   by   a 

fee  of dollars,  the  secretary  shall  issue  to 

him   a  license  to  practice   civil  engineering  in 

the  state  of ,  whereupon  the  person  to 

whom  said  license  is  issued  shall  be  entitled  to 
all  the  rights  and  privileges  conferred  by  a  li- 
cense issued  after  examination  by  the  board. 
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Before  any  license  is  issued  it  shall  be  nnm- 
bered  and  recorded  in  a  book  kept  for  that  pur- 
pose in  the  office  of  the  board,  and  its  number 
shall  be  noted  on  the  license.  This  register 
shall  be  open  to  public  inspection,  and  in  all 
legal  proceedings  the  same  or  a  transcript  of 
any  part  thereof,  certified  by  the  secretary  of 
the  board  under  its  seal,  shall  be  entitled  to 
admission  in  evidence. 

No  unlicensed  person  shall  qualify  as  a  wit- 
ness before  any  state  or  municipal  court  as  an 
expert  in  civil  engineering. 

No  map,  plan,  or  drawing  required  by  law  to 
be  certified  or  approved  by  a  civil  engineer 
shall  be  accepted  or  filed  by  state  or  municipal 
authority,  unless  the  certification  or  approval  is 
executed  by  a  person  duly  licensed  in  accord- 
ance with  the  provisions  of  this  act. 

Section  11,  Revocation  of  License,  Annul- 
ment of  Registry. — The  board  shall  have  pow- 
er at  any  and  all  times 'to  inquire  into  the 
identity  of  anv  person  claiming  to  be  a  li- 
censed civil  engineer,  and,  after  due  service  of 
notice  in  writing,  require  him  to  prove,  to  the 
satisfaction  of  said  board,  that  he  is  the  per- 
son licensed  to  practice  civil  engineering  under 
the  license  by  virtue  of  which  he  claims  the 
privilege  of  this  act.  When  the  board  finds 
that  a  person  claiming  to  be  a  civil  engineer, 
licensed  under  this  act,  is  not  in  fact  the  per- 
son to  whom  the  license  was  issued,  the  find- 
ings of  the  board  shall  be  reduced  to  writing 
and  shall  be  filed  in  the  office  of  the  board. 
Said  certificate  shall  be  prima  facie  evidence 
that  the  person  mentioned  therein  is  falsely 
impersonating  a  practitioner  or  a  former  prac- 
titioner of  a  Tike  or  different  name. 

The  board  may  revoke  the  license  of  a 
practitioner  and  annul  his  registration,  if  said 
practitioner  has  been  guilty  of  any  fraud  or 
deceit  in  his  practice,  or  has  been  guilty  of  any 
fraud  or  deceit  by  which  he  was  granted  a 
license  to  practice,  or  has  been  convicted  of 
crime. 

When  charges  are  preferred,  the  board  shall 
designate  six  (6)  of  its  number  as  a  commit- 
tee to  hear  and  determine  said  charges.  A 
time  and  place  for  the  hearing  shall  be  fixed  by 
the  said  committee  as  soon  as  convenient,  and 
a  copy  of  the  charges,  together  with  a  notice 
of  the  time  and  place  when  they  will  be  heard 
and  determined,  shall  be  served  upon  the  ac- 
cused or  his  counsel  at  least  ten  (10)  days  be- 
fore the  date  actually  fixed  for  said  hearing. 
Where  personal  service,  or  service  upon  coun- 
sel, cannot  be  effected,  and  such  fact  is  certi- 
fied on  oath  by  any  person  duly  authorized  to 
make  legal  service,  the  board  shall  cause  to  be 
published  for  at  least  seven  (7)  times,  for  at 
least  twenty  (20)  days  prior  to  the  hearing  in 
two  daily  papers  in  the  section  of  the  state  in 
which  the  accused  was  last  known  to  practice, 
a  notice  to  the  effect  that  at  a  definite  time  and 
place  a  hearing  will  be  had  on  the  charges 
against  the  accused  upon  an  application  to  re- 
voke bis  license.  At  said  hearing  the  accused 
shall  have  the  right  to  cross  examine  witnesses 
and  to  produce  witnesses  in  his  defense,  and  to 
appear  personally  or  by  counsel.  The  said  com- 
mittee shall  make  a  written  report  of  its  find- 
ings and  recommendations,  and  the  same  shall 
be  submitted  forthwith  to  the  board.  If  the 
said  committee  shall  by  a  two-thirds  vote  rec- 
ommend that  the  license  of  the  accused  u  ■,  re- 
voked and  his  registration  annulled,  the  board 
may  thereupon,  in  its  discretion,  revoke  said 
license  and  annul  said  registration.  If  the 
board  shall  revoke  said  license,  its  action  shall 
be  recorded  in  the  same  manner  as  licenses  are 
registered,  and  the  name  of  the  accused  shall 
be°stricken  from  the  list  of  licensed  civil  engi- 
neers. 

Section  12,  Certificate  Prestimftive  Evidence : 
Uiiaiithori::ed  Registration  and  License  Pro- 
hibited.— Every  unrevoked  certificate  and  en- 
dorsement of  registry  made  as  provided  in  this 
act  shall  be  presumptive  evidence  in  all  courts 
and  places  that  the  person  named  therein  is 
legally  registerel. 

No  diploma  or  license  conferred  on  a  person, 
other  than  by  the  board  or  its  secretary,  shall 
be  lawful  authority  for  the  practice  of  civil 
engineering  within  the  meaning  of  this  act. 

Section  13,  Penalties  and  Their  Collection. — 
.\nv  person  who,  not  being  then  lawfully  au- 


thorized to  practice  civil  engineering  within  this 
state  according  to  the  provisions  of  this  act, 
shall  attempt  to  practice  or  shall  so  practice, 
and  any  such  person  who  shall,  in  connection 
with  his  name,  use  any  designation  tending  to 
imply  or  designate  him  as  a  practitioner  of 
civil  engineering  within  the  ineaning  of  this 
act,  and  any  person  who  shall  have  violated 
the  provisions  of  this  act,  shall  be  deemed 
guilty  of  a  misdemeanor.  Any  person  present- 
ing or  attempting  to  file  as  his  own  the  license 
of  another  or  who  shall  give  either  false  or 
forged  evidence  of  any  kind  to  the  board  or  to 
any  member  thereof,  in  connection  with  an  ap- 
plication for  a  license  to  practice  civil  engi- 
neering, or  who  shall  practice  civil  engineering 
under  a  false  or  assumed  name,  or  who  shall 
falsely  "personate  another  practitioner  of  a  like 
or  different  name,  shall  for  each  offense  be 
punished  by  a  fine  of  not  less  than  $100  nor 
more  than  $500,  or  by  imprisonment  for  three 
(3)  months,  or  by  both  such  fine  and  imprison- 
ment. 

Section  14. — This  act  shall  not  apply  to  en- 
gineers working  for  the  United  States  govern- 
ment, nor  to  any  engineer  employed  as  an  as- 
sistant to  an  engineer  licensed  to  practice  civil 

engineering  in  the  state  of ,  nor  to  any 

engineer  coming  from  another  state  and  e:n- 
ployed  by  the  state  or  any  municipality,  cor- 
poration, firm,  or  individual  therein,  until  a 
sufficient  time  shall  have  elapsed  to  permit  the 
licensing  of  such  person. 

Section  15. — This  act  shall  take  effect  on  the 
1st  day  of  May,  19—. 


Annual  Meeting  of  the  Kansas  Engi- 
neering Society. 

BV    W.    S.   GEARH.-\RT.* 

The  society  held  its  first  annual  meeting  at 
Topeka,  Kan.,  on  Jan.  20  and  21,  1911.  The 
program  listed  30  papers  and  addresses  but  it 
was  not  possible  to  present  all  that  had  been 
planned  and  allow  for  the  discussions.  Great 
interest  has  been  manifested  in  the  society 
since  its  organization  about  a  year  ago,  and 
over  100  members  and  visitors  were  present  at 
this  meeting.  Although  most  of  the  topics  dis- 
cussed were  along  the  line  of  civil  engineering, 
they  were  presented  in  such  a  way  as  to  be 
of  general  interest  to  all  the  different  branches 
of  the  profession. 

During  the  first  evening  of  the  convention. 
Governor  Stubbs  gave  a  short  address..  The 
Governor  was  formerly  engaged  in  contract- 
ing and  is  intimately  acquainted  with  many  of 
the  older  members.  During  his  talk  he  spoke 
of  engineers  he  had  known,  telling  of  several 
instances  that  had  occurred  while  he  was 
engaged  in  engineering  work,  and  speaking  in 
particular  of  several  prominent  men  in  the 
profession  as  the  most  worthy  citizens  of_  our 
country.  He  called  attention  to  several  fields 
of  investigation  wherein  the  society  could 
greatly  benefit  the  State. 

From  the  Committee  on  Paving,  Mr.  J. 
Smith  (Emporia),  presented  a  paper  on 
"Street  Paving."  Special  attention  was  called 
to  the  expense  and  unsatisfactory  system  of 
requiring  of  the  contractor  a  guarantee  ^  for 
a  term  of  years  on  paving  work.  Mr.  Smith's 
plan  is  to  draw  up  specifications  for  what  you 
want  and  see  that  you  get  it  and  take  the 
consequences.  The  advantages  of  a  com- 
bined concrete  curbing  and  gutter  were  shown 
in  this  article,  and  a  discussion  of  various 
fillers  for  brick  paving  was  also  given.  Mr. 
Con  M.  Buck  (Manhattan),  spoke  on  "Pav- 
ing Hints." 

Rlr.  W.  H.  Jones  (Leavenworth),  in  a  paper 
on  "The  Evolution  of  Highway  Bridge  Con- 
struction and  the  Advantages  and  Disadvan- 
tages of  the  Use  of  Concrete  in  the  Construc- 
tion of  the  Same"  urged  that  the  proportion- 
ing and  mixing  of  the  aggregates  and  the 
placing  nf  the  reinforcement  were  such  es- 
sential points  that  unless  there  was  first-class 
supervision  of  the  work,  concrete  was  a  failure 
in  brid'jc  construction. 

Mr.  J.  W.  Mavity  (Lincoln),  presented  a  pa- 
per on  "Surveys."  Tliis  article  in  the  main 
discussed  the  general   inefficiency  of  many  of 
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the  so-called  "surveyors"  in  Kansas,  and 
treated  the  subject  in  such  a  manner  that  the 
only  connnents  and  discussion  were  endorse- 
ments. Mr,  Mavity  outlined  a  plan  to  insure 
to  the  public  the  surveys  of  a  capable  man 
when  so  desired.  The  plan  in  brief  was,  that 
all  surveyors  should  be  compelled  to  place  on 
all  maps,  plots,  plans,  estimates,  and  other 
similar  documents  prepared  by  them  and  on 
their  business  stationery  their  name  and  with 
it  in  characters  of  equal  size  either  "licensed 
surveyor"  or  "not  licensed  surveyor,"  tlie 
licensed  surveyor  being  one  havin.g  secured 
a  license  as  a  result  of  a  rigid  and  practical 
examination.  This  article  resulted  in  the 
following  resolutions  by  the  society :  "Re- 
solved, That  the  President  appoint  a  commit- 
tee of  three  active  members  of  the  society  to 
investigate  and  consider  the  question  of  quali- 
fications for  the  practice  of  engmcering  and 
surveying  within  the  State  of  Kansas  and  to 
report  these  findings  and  recommendations  to 
the  society  at  its  next  annual  meeting. 

From  the  Committee  on  Railroads,  Prof.  B. 
J.  Dalton  (Kansas  University),  gave  a  very 
interesting  paper  on  "The  Classification  of  the 
Graduation  on  Railroad  Construction."  Pro- 
fessor Dalton  gave  the  specifications  the  classi- 
fications that  are  in  general  use,  and  in  a 
discussion  of  these  made  the  point  that  the 
classification  depended  very  much  on  the  spe- 
cifications. Mr.  J.  M.  Meade  (Engineer  A. 
T.  &  S.  F.)  gave  a  paper  on  "The  First  Trans- 
portation." A  paper  by  Mr.  A.  C.  Titus 
(Topeka),  on  "Early  Reminiscences  of  Rail- 
road Work,"   was  very  interesting. 

From  the  Committee  on  Highways  Mr.  W. 
S.  Gearhart,  Highway  Engineer,  spoke  on 
"Needed  Changes  in  Our  Bridge  Law."  The 
laws  of  Kansas  are  extremely  complicated 
and  decidedly  inadequate  on  bridge  contracts. 
As  was  presented  in  this  paper,  and  mentioned 
several  times  in  the  discussion,  it  is  hardly 
possible  that  there  has  been  a  legal  bridge 
contract  let  in  Kansas  in  the  past  ten  years. 
A  plan  proposed  in  this  article  was  that  bridge 
districts  be  formed  the  same  as  for  roads  or 
drainage  districts  to  give  a  more  equitable  dis- 
tribution of  the  cost  and  the  assessments  to 
be  made  according  to  the  benefits  that  accrue, 
the  part  borne  by  the  county  to  be  GC  per  cent 
of  the  cost  of  the  work.  VVhere  two  or  more 
counties  were  benefited  (iO  per  cent  of  the  cost 
was  to  be  divided  among  them  in  proportion 
to  the  benefits  that  were  derived  therefrom. 

Prof.  W.  C.  Hoad  (Kansas  University), 
presented  a  paper  on  "Stream  Pollution  and 
Sewerage,"  Special  mention  was  made  of 
Kansas  streams  and  the  prevailing  conditions. 
Owing  to  the  number  of  small  streams.  Pro- 
fessor Hoad  advocates  for  sewerage  dispos- 
als in  Kansas  City.  This  paper  was  intended 
as  an  introduction  to  reports  on  investigation 
work  that  is  to  follow.  Mr.  N.  T.  Veatch 
(Kansas  LTniversity),  gave  a  paper  on  "The 
State  Fish  Hatchery  at  Pratt,"  giving  a  full 
description  of  the  Hatchery,  its  present  in- 
adequate system,  and  showing  and  discussing 
the  plans  of  improvement.  Mr.  E.  A.  F,  Rein- 
isch  (Topeka),  of  the  Committee  on  Land- 
scape Engineering,  presented  a  paper  on  "Tree 
Planting  on  Highways,"  The  plans  for  tree 
planting  on  the  highways  of  Kansas  were  dis- 
cussed and  the  practice  in  European  countries 
was  described  quite  fully, 

Mr.  Herbert  A.  Rice  (Kansas  University) 
of  the  Committee  on  Materials  of  Construc- 
tion and  E.xhibits.  spoke  on  "Some  Tests  on 
Concrete  Beams."  He  outlined  briefly  a 
series  of  tests  being  made  at  the  Kansas  Uni- 
versity on  the  eft'ects  of  repeated  loads  on 
concrete  beams, 

Mr,  R.  E.  McDonnell  (Kansas  City)  pre- 
sented a  paper  on  "The  Value  of  Pure  Wa- 
ter." This  was  illustrated  by  a  number  of 
lantern  views.  Mr,  McDonnell  spoke  of  the 
death  rate  from  typhoid  as  eft'ectcd  by  impure 
water,  and  gave  some  statistics  along  this  line 
for  various  cities.  That  of  Kansas  City  was 
given  as  43  per  100,000  as  an  average  for  the 
past  ten   years, 

A  paper  by  Mr,  Herbert  S,  Tullock  (Leav- 
enworth) on  "Foundations"  briefly  outlined 
the  general  methods  of  foundations  in  bridge 
work,  Mr,  R,  V,  Leeson  (Topeka)  spoke  on 
"Needed   Legislation,"   discussing  in  the  main 
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laws  on  bridges,  highways  and  surveys.  A 
paper  on  "Electric  Storage  Battery  Equip- 
ment as  an  Aid  to  a  Better  Power  Station 
Load  Factor"  was  presented  by  Mr.  J.  T. 
Skinner  (Lawrence).  Mr.  Myron  R.  Bower- 
man  (Topeka)  gave  an  article  on  "The  Shop 
System  of  the  Capitol  Iron  Works." 

The  result  of  the  election  of  officers  for  the 
ensuing  year  was  as  follows:  President,  Prof. 
W.  C.  Hoad  (Kansas  University)  ;  vice-presi- 
dent, H.  V.  Leeson  (Topeka)  ;  secretary- 
treasurer,  W.  S.  Gearhart  (Kansas  State  Ag- 
ricultural   College). 

It  was  indeed  gratifying  to  the  many  engi- 
neers present  to  have  with  them,  both  as 
visitors  and  members,  quite  a  number  of  men 
who  are  representing  some  of  the  leading 
contractors  throughout  the  state. 


Thirty-Second  Annual  Meeting  of  the 
Ohio   Engineering    Society. 

The  annual  convention  of  the  Ohio 
Engineering  Society  was  held  in  Columbus, 
0.,  Jan.  24,  25  and  26,  1911.  The  attendance 
was  slightly  below  the  average.  The  report 
of  the  Secretary  Treasurer  showed  a  grati- 
fying increase  of  membership  and  a  sound 
financial   condition. 

The  President,  Mr.  E.  G.  Bradbury  of 
Columbus  occupied  the  chair  throughout  the 
sessions.  Much  interest  was  sliown  in  the 
excellent  program,  and  considerable  time  was 
devoted  to  consideration  of  the  proposed  bill 
providing  for  the  Registration  and  Examina- 
tion of  Civil  and  Mining  Engineers  and  Sur- 
veyors, which  was  introduced  in  the  State 
Legislature  following  its  endorsement  by  the 
Society.  Hon.  H.  S.  Holton,  Director  of  Pub- 
lic Service,  Columbus  (himself  an  engineer) 
addressed  the  Society,  welcoming  its  members 
to  the  city  and  referring  briefly  to  its  recent 
great   public   improvements. 

The  president,  in  his  address,  pointed  out 
some  of  the  causes  of  unsatisfactory  profes- 
sional conditions,  especially  calling  attentiOii 
to  the  frequency  with  which  engineers  permit 
themselves  to  be  handicapped  by  insufficient 
force,   and   the   evils   of  price   competition. 

The  construction  of  bituminous  macadam 
roads  was  treated  at  length  in  a- paper  read 
by  Mr.  James  T.  Voshell,  Asst.  Engineer  Of- 
fice of  Public  Roads,  U.  S.  Dept.  of  Agri- 
culture. Mr.  Will  P.  Blair,  Secy.  National 
Paving  Brick  Manufacturers'  Association, 
presented  a  paper  on  the  manufacture  of  pav- 
ing brick  and  their  use  in  street  and  road 
construction.  Both  of  these  papers  were  free- 
ly illustrated  with  lantern  slides  and  were  fol- 
lowed by  very  interesting  discussion,  led  by 
Mr.  Jas.  C.  Wonders,  Col.  J.  M.  Harper,  Mr. 
A.  J.  Norton  and  Mr.  D.  W.  Seitz. 

Mr.  W.  J.  Watson,  Consulting  Engineer, 
Cleveland,  entertained  the  Society  with  an 
illustrated  description  of  the  famous  bridges 
of  history. 

Another  paper  of  general  rather  than  tech- 
nical interest  was  that  of  Hon.  Andrew  Roy, 
former  State  Superintendent  of  Mining,  in 
which  was  described  methods  of  coal  mining 
in  Mexico  and  the  character  and  habits  of 
the  people  of  the  sister  republic,  and  closing 
with  a  description  of  a  bull  fight. 

The  Road  Laws  of  Ohio  were  outlined  by 
Mr.  Jas.  C.  Wonders,  State  Highway  Com- 
inissioner,  who  also  described  proposed  legisla- 
tion controlling  the  location,  construction  and 
maintenance  of  township  and  county  roads, 
prepared  by  him  under  instructions  of  the  leg- 
islature, and  soon  to  be  introduced.  The 
location  of  roads  is  to  be  placed  in  the  hands 
of  the  county  surveyor  and  a  highway  superin- 
tendent will  be  placed  in  charge  of  all  com- 
pleted roads,  who  by  the  aid  of  a  patrol  sys- 
tem, will  detect  and  repair  defects.  The  coun- 
ty surveyor  shall  act  as  such  superintendent 
on  county  roads  and  an  elected  official  on 
township  roads,  under  the  supervision  of  the 
surveyor. 

Mr.  D.  W.  Seitz,  Assistant  State  Highway 
Commissioner,  presented  a  paper  on  the 
maintenance  and  repair  of  macadam  roads. 

A  novel  through  arch  concrete  bridge  near 
Cincinnati  was  described  in  a  paper  by  Mr. 
E.  A.  Gast.     The  bridge  has  a  span  of  73  ft. 


with  31  ft.  roadway  and  .jO  ft.  over  all  width. 
The  concrete  floor  slab  is  supported  on  trans- 
verse reinforced  girders  hung  from  two  rein- 
forced hingeless  arches  built  entirely  above 
the  floor  level.  Thrust  is  provided  for  by 
tension  steel  in  the  floor  slab,  thus  relieving 
the  abutments.  The  bridge  is  designed  to 
carry  two  40-ton  traction  cars.  The  floor 
and  haunches  were  built  on  falsework,  and 
the  arches  constructed  last.  The  cost  of  the 
bridge  was  about  $7,200. 

Prof.  C.  E.  Sherman  of  Ohio  State  Uni- 
versity described  the  methods  of  tlie  U.  S. 
Geological  Survey  in  determining  the  area  of 
Ohio,  and  stated  the  correct  area  to  be  41,240 
square  miles,  exclusive  of  water  surface  in 
Lake  Erie  and  its  estuaries.  Inland  lakes  have 
an  area  of  50  square  miles.  The  figures  given 
are   projected   on   sea   level. 

Mr.  Paul  Hansen,  State  Sanitary  Engineer 
of  Kentucky,  Mr.  Wm.  H.  Dittoe  and  Mr. 
R.  W.  Ferris,  Assistant  Engineers,  Ohio  State 
Board  of  Plealth,  presented  a  symposium  on 
the  operation  of  Sewag:e  Purification  Works, 
dealing  respectively  with  general  consider- 
ations, small  sprinkling  filter  plants  and  plants 
comprising  intermittent  sand  filters  and  con- 
tact beds.  Mr.  Hansen  urged  the  employ- 
ment of  competent  men.  the  keeping  of  rec- 
ords, the  use  of  measuring  devices  and  care- 
ful attention  regarding  neatness  and  appear- 
ance. Mr.  Dittoe  discussed  in  detail  the  op- 
eration of  sedimentation  tanks  and  sprinkler 
nozzles,  and  called  attention  to  the  intelligence 
and  care  necessary  for  their  maintenance.  Mr. 
Ferris  treated  the  operation  of  the  intermit- 
tent sand  filter  and  contact  bed  in  a  compre- 
hensive manner. 

"The  Province  of  Disinfection"  was  dis- 
cussed in  a  paper  by  Mr.  Clyde  Potts,  Con- 
sulting Engineer,  New  York.  Mr.  Potts  con- 
siders sodium  hyprochloritc  preferable  to 
calcium  hypochlorite  for  use  in  connection 
with  water  supplies,  but  believes  that  chlorite 
of  lime  at  $30  per  ton  is  cheaper  than  sodium 
hypochlorites  where  electric  currents  can  be 
obtained  for  1  ct.  per  KW.  hr.  The  use  of 
hypochlorites  is  recommended  as  an  emer- 
gency measure  in  case  of  epidemic,  and  in 
small  proportions  for  the  treatment  of  fil- 
tered water,  thereby  avoiding  the  necessity  of 
overdosing  with  alum  to  secure  bacterial  ef- 
ficiency. Disinfection  of  sewage  effl.uents  dis- 
charged into  potable  waters,  or  waters  contain- 
ing shell   fish   is  also  advised. 

Mr.  Philip  Burgess,  Consulting  Engineer, 
Columbus,  O.,  read  a  paper  entitled  "Some 
Features  of  the  Design  of  Infiltration  Plants" 
in  which  he  called  special  attention  to  the 
fact  that  water  drawn  from  sand  or  gravel 
deposits  beneath  the  bed  of  a  river  frequently 
proves  to  be  ground  water  flowing  to  the 
river  rather  than  filtered  river  water  and  out- 
lined the  studies  and  tests  necessary  for 
proper  design  of  a  plant  of  this  type.  Brief 
descriptions  of  several  such  installations  were 
given.  Where  a  permanent  supply  can  be 
thus  obtained  Mr.  Burgess  considers  infiltra- 
tion plants  very  satisfactory  and  economical, 
assuring  that  disinfection  be  resorted  to  when 
necessary  to  produce  proper  bacterial  re- 
sults. 

An  interesting  and  instructive  discussion 
followed  the  reading  of  the  papers  on  sew- 
age disposal  and  water  supply  in  which  Mr. 
A.  Elliot  Kimberly,  Mr.  Wm.  R.  Copeland, 
Mr.  Paul  Hansen,  Prof.  C.  E.  Sherman  and 
others  participated. 

Mr.  C.  E.  Bushey  of  Mansfield,  Ohio,  pre- 
sented a  paper  on  concrete  building  construc- 
tion,  using  a  new  type  of  iron   forms. 

An  excursion  to  the  Columbus  Garbage  Re- 
duction Plant  and  the  State  Experimental 
Road  was  fairly  well  attended  despite  the  in- 
clement weather.  The  Society  also  attended  a 
lecture  entitled  "Tlic  Experiences  of  an  Engi- 
neer in  the  Untraveled  Parts  of  South  Amer- 
ica," given  by  Mr.  William  Alford,  Fellow  of 
the  Royal  Geographic  Society,  under  the  aus- 
pices of  the  Department  of  Civil  Engineering 
of    Ohio    State   University. 

The  following  oflicers  were  elected  for  the 
ensuing  year :  President,  Hugh  K.  Lindsay, 
Columbus;  vice-|>resident,  Frank  R.  Landor, 
Cleveland;  secretary-treasurer,  C.  J.  Knisely, 
New    Philadelphia;    board    of   trustees,    P.    P. 


Evans,  Cleveland;  J.  M.  Harper,  Cincinnati; 
F.  W.  Jennings,  Columbus ;  D.  W.  Seitz,  Co- 
lumbus, and   C.   E.   Bushey,  Mansfield. 

Resolutions  were  adopted  as  follows : 

Resolution  No.  1. — Wherea.s,  Numerous  local 
engineering  organizations  exist  within  tlie  state 
of  Ohio  which  are  in  no  way  afRliated  with  tlie 
Ohio   Engineering  Society:   and, 

Whereas.  Numerical  strength  of  this  society 
and  the  united  efforts  of  all  members  of  the 
engineering  profession  are  necessary  in  order 
to  secure  better  conditions  in  relation  to  the 
practice  of  our  profession;  now  therefore  be  it 

Resolved,  By  the  Ohio  Engineering  Society  in 
convention  assembled,  that  the  president  and 
secretary  be  instructed  to  formulate  a  plan  for 
the  affiliation  of  such  local  societies  with  the 
Ohio  Engineering  Society  and  to  correspond 
with  such  societies  witii  a  view  to  securing  tlieir 
co-operation,  and  to  report  to  this  society  at  its 
next  meeting  regarding  tlie  feasibility  of  car- 
rying out  the  sense  of  this  resolution. 

Resolution  No.  2. — Whereas,  The  conditions 
surrounding  the  practice  of  civil  and  mining 
engineering  and  surveying  in  the  state  of  Ohio 
are  such  that  inexperienced,  incompetent  or 
dishonest  persons  may  and  do  maintain  places 
of  business  for  the  practice  of  the  aforesaid 
professions  and  further  may  and  do  impose  up- 
on the  public  with  inaccurate,  ignorant  and  dis- 
honest work,  thereby  discrediting  the  entire  pro- 
fession of  civil  and  mining  engineering  and  sur- 
veying and  causing  to  the  public  much  incon- 
venience and   loss;   and 

Whereas,  A  bill  providing  for  the  creation  of 
a  state  board  of  registration  and  examination 
for  civil  and  mining  engineers  and  surveyors 
and  for  the  issuance  of  certificates  to  competent 
persons  entitling  them  to  practice  such  profes- 
sions is  about  to  be  introduced  into  the  general 
assembly  of  the  state  of  Ohio;  now  therefore  be 
it 

Resolved,  By  the  Ohio  Engineering  Society  in 
convention  assembled  that  we  endorse  such 
measure  and  respectfully  urge  its  passage,  and 
that  a  copy  of  this  resolution  be  transmitted  by 
the  secretary  to  such  committees  of  the  general 
assembly  as  the  above  mentioned  bill  may  be 
referred  to. 

Resolution  No.  3. — Whereas,  The  new  road 
bill  prepared  by  the  State  Highway  Commission 
under  the  provisions  of  an  act  numbered  518  has 
been  read  before  this  society  and  considered  by 
its  members;  and 

Whereas,  The  Provisions  of  such  bill  appear 
wise  and  greatly  to  the  interest  of  the  general 
public;  now  therefore  be  it 

Resolved,  By  the  Ohio  Engineering  Society  in 
convention  assembled  that  we  heartily  endorse 
the  said  road  bill,  and  respectfully  urge  its  en- 
actment by  the  General  Assembly  of  the  state 
of  Ohio,  and  that  the  secretary  be  instructed  to 
transmit  a  copy  of  this  resolution  to  the  State 
Highway  Commissioner  and  to  such  committees 
of  the  General  Assembly  as  the  said  bill  may  be 
referred  to  for  consideration. 

Resolution  No.  4. — Whereas,  In  the  conduct  of 
municipal  affairs  it  becomes  frequently  desir- 
able to  employ  the  services  of  expert  engineers 
in  consultation  with  the  regularly  employed  en- 
gineer of  the  municipality  or  for  the  perform- 
ance of  work  for  which  the  office  of  such  regu- 
larly employed  engineer  is  not  equipped;  and 

Whereas,  It  has  been  brought  to  the  attention 
of  this  society  that  such  expert  or  consulting 
engineer  is  frequently  employed  by  city  oflicials 
without  regard  to  the  wishes  of  the  regularly 
employed  City  Engineer;  and 

Whereas,  Such  condition  is  contrary  to  pro- 
fessional courtesy  and  ethics  and  to  the  uni- 
versal practice  among  other  professions  and 
tends  to  create  discord  and  an  undesirable  re- 
lationship among  the  members  of  our  profes- 
sion; now  therefore  be  it 

Resolved,  By  the  Ohio  Engineering  Society  in 
convention  assembled,  that  it  is  the  sense  of 
this  society  that  the  employment  of  any  expert 
or  consulting  engineer  by  any  municipality  hav- 
ing a  regularly  employed  engineer  should  be 
only  undertaken  on  recommendation  of  such 
regularly  employed  engineer,  and  that  the  se- 
lection of  such  consultant  or  expert  should  be 
by  him,  and  that  the  committee  on  legislation 
be  instructed  to  consider  the  feasibility  of  pre- 
paring   and    introducing    such    measures    before 
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the  General  Assembly  ot  the  .stale  of  Ohio  as 
will  render  the  procedure  herein  outlined  man- 
datory upon  the  offlria!-  ■■'  ■■'■y  municipality 
within  the  state. 

A     Discussion     of     the     Depreciation 

Problem  with  Particular  Reference 

To  Electric  Railways. 

1\V    \V1LU.\.\1    11.    .I.\CK»ON.* 

In  con.<itloring  "Tlic  Depreciation  Problem" 
it  is  essential  to  umlerstand  clearly  what  the 
word  depreciation  actually  represents.  There 
is  no  uniyersalh'  accepted  delinition  of  the 
term,  so  far  as  the  writer  knows,  tlioiigh  the 
importance  of  depreciation  as  a  factor  in  the 
operating  costs  of  electric  railroads  has  been 
recognized  by  most  writers  on  the  suliject  of 
railroad  linance  and  by  the  commissions  hay- 
ing to  do  with  railroad  questions.  In  its  most 
important  features,  in  consequence,  there  has 
come  to  be  a  generally  accepted  consensus  of 
opinion  as  to  what  depreciation  means. 

Eyery  part  of  a  properly  constructed  and 
well-equipped  electric  railway  can  be  main- 
tained in  good  operatiye  condition  by  current 
repairs  for  a  period  of  years :  but  the  time 
comes  with  eyery  building  and  unit  of  equip- 
ment when  it.  like  a  suit  of  clothes,  can  no 
longer  be  kept  seryiceable  by  repairs  or  current 
maintenance,  and  when  it  must  consequently 
be  replaced  substantially  in  its  entirety.  It 
will  thus  be  seen  that  two  eleinerits  enter  into 
the  maintenance  cost  of  the  unit :  One,  the 
current  maintenance  or  repair  expense  re- 
quired to  maintain  it  in  condition  suitable  for 
service,  and  the  other  the  cost  of  replacing 
or  renewing  it  at  the  end  of  its  useful  life. 
The  latter  entails  the  necessity  of  accumulat- 
ing, during  the  life  of  the  unit,  sufficient  furids 
to  replace  it  when  it  must  go  out  of  service. 
Expenditures  for  current  maintenance  are 
naturally  distributed  more  or  less  uniformly 
throughout  the  life  of  the  part,  in  accordance 
with  the  needs  for  repairs,  while  expenditure 
made  necessary  by  depreciation  must  all  be 
met  at  the  end  of  the  useful  life  of  the  unit, 
and  is,  therefore,  often  designated  as  deferred 
maintenance.  Depreciation  results  from  this 
quality,  found  in  most  parts  in  electric  rail- 
way plants,  which  limits  their  useful  lives  and 
makes  their  ultimate  replacement,  as  a  whole, 
necessary  notwithstanding  that  current  re- 
pairs may  have  been  well  attended  to. 

The  length  of  useful  life  of  a  unit  is  determ- 
ined by  one,  or  both,  of  two  factors :  First, 
the  inherent  quality  of  most  physical  property 
to  deteriorate,  on  account  of  the  effects  of 
use  and  of  the  elements,  to  a  point  where  it 
cannot  be  longer  economically  maintained  in 
satisfactory  operative  condition  by  ordinary 
repairs — that  is,  a  unit  ultimately  reaches  a 
point  of  "decrepitude"  w'hen  it  is  cither  im- 
possible to  keep  it  in  satisfactory  operative 
condition  by  current  repairs,  or  the  cost  for 
such  repairs  becomes  so  great  that  it  is  more 
econonncal  to  replace  the  old  unit  by  a  new 
one.  Second,  the  effects  of  changes  in  the 
art  whereby  the  character  of  the  service  re- 
quired is  so  changed,  or  the  efficiency  of  ap- 
paratus for  providing  corresponding  service 
)S  so  improved,  that  plant  still  physically  cap- 
able of  doing  the  work  for  which  it  was  de- 
■signed  is  no  longer  able  to  economically  pro- 
vide the  service  required,  and  it  is.  therefore, 
•obsolete.  This  second  factor  is  well  desig- 
nated "obsolescence." 

A  third  division  called  "inadequacy"  is  some- 
times considered  in  estimating  depreciation. 
This  is  intended  to  cover  the  effect  upon  the 
useful  life  of  apparatus  or  plant  of  expansion 
in  business  whereby  otherwise  serviceable  ap- 
paratus is  outgrown  and  must  be  replaced  by 
larger  apparatus.  The  writer  does  not  con- 
sider such  a  division  necessary,  for  any  effect 
caused  by  inadequacy  which  can  be  estimated 
Tnav  properly  he  considered  under  "obsoles- 
>cence." 

These  principles  apply  simply  and  perfectly 
in  practice.  Let  us  take,  for  example,  a  new- 
electric  railway  and  consider  for  a  moment 
the  rails  and  their  fastenings.  Current  main- 
tenance will  keep  these  in  good  operative 
condition   for,  say,  an  average  of  17  years  on 
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the  straight  track,  and  for  an  average  of  5 
years  on  the  curves.  This  will  be  accom- 
plished liy  the  usual  track  gangs,  which  will 
keep  the  track  in  alineinent,  raise  low  joints 
when  they  occur,  replace  a  defective  rail  as 
occasion  requires,  etc.  But  after  a  period  of 
years  the  track  gang  can  no  longer  keep  the 
rails  so  that  they  are  safe  or  suitable  for 
service,  and  then  large  sections  of  track  must 
be  replaced  as  units,  for  which  relatively  large 
ext>enditures  must  be  made.  Such  expendi- 
tures cannot  be  provided  for  in  the  same 
manner  as  expcnilitures  for  current  repairs. 
The  latter  are  distributed  with  reasonable 
uniformity  year  by  year,  and  may  be  cared 
for  from  current  earnings,  but  the  fbrrtier 
are  of  only  periodic  occurrence,  and  require 
relatively  large  expenditures  of  accumulated 
funds. 

These  renewals  cannot  appropriately  be  paid 
for  from  funds  charged  to  capital  account, 
for  that  would  have  the  ultimate  cITcct  of  pil- 
ing up  unending  capital  with  only  one  set  of 
rails  to  show  for  it,  nor  can  they  appropriately 
be  paid  for  by  the  company's  notes  to  be 
liquidated  during  the  life  of  the  new  rails 
(except  under  emergency  conditions  or  in 
case  the  company  had  accumulated  assets  for 
the  specific  purpose  of  carrying  such  notes), 
for  this  would  keep  the  company  loaded  with 
rtoating  indebtedness  which,  when  paid,  would 
only  have  to  be  renewed  when  another  set  of 
rails  was  required.  The  company  should  ac- 
cumulate funds  during  the  life  of  the  rails  for 
the  express  purpose  of  providing  for  their 
replacement  at  the  end  of  their  useful  life.  The 
only  way  to  be  reasonably  assured  of  having 
such  funds  when  required  is  to  estimate,  when 
the  rails  go  into  use,  the  average  years  of 
service  to  be  expected  from  them  and  the  net 
cost  of  their  renewal,  and  then  distribute  the 
charge  for  their  replacement  over  the  esti- 
mated useful  life.  .\nd  thereby  the  annual 
depreciation  of  the  rails  is  obtained. 

By  the  same  process  the  requirements  for 
depreciation  of  each  kind  of  plant  in  a  prop- 
erty may  be  estimated  and  the  average  amount 
per  annum  that  must  be  appropriated  to  care 
for  depreciation  or  replacements  for  each 
kind  of  plant  may  be  determined.  With  pos- 
session of  this  information,  it  is  merely  a 
matter  of  taking  the  aggregate  of  these 
.iniounts  to  obtain  the  annual  appropriation  to 
the  depreciation  account  required  for  the  en- 
tire property.  A  knowledge  of  this  amount 
places  the  management  of  an  electric  railway 
company  in  position  to  have  the  books  of  their 
company  so  organized  that  the  accounts  will 
show,  month  by  month,  and  year  by  year,  the 
amount  of  appropriation  required  for  depre- 
ciation and  the  amounts  of  the  appropriations 
actually  made  for  the  purpose,  together  with 
the  aniount  of  the  fund  that  should  be  in  the 
depreciation  reserve  and  the  sum  actually  ac- 
cumulated. They  are  then  in  a  position  to 
know,  at  all  times,  the  depreciation  require- 
ments of  their  company  and  its  accomplish- 
ments in  providing  for  deferred  maintenance 
and  depreciation  reserve.  In  the  case  of  many 
electric  railroads  the  average  costs  for  de- 
ferred maintenance  are  as  large,  and  in  some 
cases  are  larger  than  for  current  mainte- 
nance, and  their  importance  should  be  ft:Ily 
taken  into  account  in  a  system  of  accounting 
that  is  to  show  the  true  operating  costs  of 
anv   property. 

To  estimate  the  correct  amount  of  annual 
depreciation  that  sliould  be  expected  in  an 
electric  railroad,  the  factors  of  "decrepitude" 
and  "obsolescence"  must  each  be  given  due 
\\eight.  The  effect  of  "decrepitude"  is  likely 
to  be  physically  apparent  in  a  piece  of  ap- 
paratus during  a  larger  portion  of  its  useful 
life  than  is  that  of  "obsolescence,"  but  the 
ultimate  effect  of  either  is  to  determine  the 
useful  life  of  the  apparatus.  With  buildings, 
power  plant  apparatus  and  electrical  equip- 
ment the  factors  of  "decrepitude"  .and  "ob- 
solescence" arc  usually  both  active  in  deter- 
mining the  rate  of  depreciation.  "Obsoles- 
cence" alone  determines  the  rate  of  deprecia- 
tion in  road  bed  since  there  is  no  physical  deter- 
ioration that  cannot  be  made  good  by  current 
repairs,  and  road  bed  is  only  superseded  be- 
cause of  abandonment  of  old  locations,  owing 
to   requirements    for  better   alinements,   lower 


grades,  etc.  Depreciation  in  steel  rails  may 
usually  be  considered  as  occasioned  by  "de- 
crepitude" since  their  replacement  is  general- 
ly made  necessary  by  wear  alone;  unless  the 
requirements  of  heavier  rolling  stock  call  for 
the  laying  of  heavier  steel,  in  which  case  the 
additional  cost  of  heavier  rails  may  be  charge- 
able to  capital. 

There  is  some  division  of  opinion  as  to 
whether  railroad  ties  may  be  considered  as 
coming  within  the  classes  of  property  for 
which  deferred  maintenance  appropriations 
should  be  made.  The  propriety  of  makiiig 
such  appropriations  on  account  of  ties  will 
be  most  readily  appreciated  if  considered  from 
the  viewpoint  of  a  new  ))roperty.  During  the 
earlier  years  of  a  railroad's  existence  there 
is  no  expense  on  account  of  ties,  further  than 
the  renewal  of  a  defective  tie  from  time  to 
lime,  but  after  from  five  to  seven  years  tie 
replacements  become  necessary  in  large  quanti- 
ties, and  excessive  expenditures  for  deferred 
maintenance  occur.  "Thus  during  the  earlier 
years  a  misleading  cost  for  the  maintenance 
will  be  shown  unless  appropriate  consideration 
has  been  given  deferred  maintenance  in  the  de- 
preciation account. 

The  same  considerations  apply  to  almost  all 
inirts  of  an  electric  railway  property.  In  the 
case  of  ballast  the  dividing  line  betw-een  cur- 
rent maintenance  and  deferred  maintenance 
is  likely  to  be  less  marked  than  with  ties, 
but  the  propriety  of  building  up  a  fund  to  ex- 
tinguish the  cost  of  ballast  on  roadbed  which 
may  be  abandoned  owing  to  improved 
alinement  and  gradients  following  the  de- 
mands of  business  is  clearly  apparent. 

\n  intelligent  estimate  of  depreciation  in  a 
property  must  depend  upon  a  thorough  knowl- 
edge of  the  nature  of  the  service  demanded 
by  the  dift'erent  kinds  of  plant,  a  wide  ac- 
quaintance with  the  general  experience  re- 
specting like  kinds  of  plant,  a  broad  survey 
of  the  probable  effect  of  local  conditions  upon 
the  useful  life  of  the  plant,  and  a  wide  knowl- 
edge of  the  past  and  present  progress  of 
the  art,  in  order  that  an  intelligent  forecast 
may  be  made  of  the  influences  of  "decrepi- 
tude" and  "obsolescence"  upon  the  rate  of  de- 
preciation of  the  plant  and  the  salvage  values 
to  be  expected ;  and  the  estimates  should  be 
periodically  revised,  as  time  brings  forth  new 
developments   to   influence   past  conclusions. 

The  difficulty  of  arriving  at  a  satisfactory 
basis  for  the  calculation  of  depreciation  is  un- 
fortunately not  properly  appreciated  by  the 
average  layman,  and  by  many  students  of  the 
street  railway  problem.  They  are  inclined 
to  believe  that  the  depreciation  charge  upon 
a  large  city  system  is  the  same  as  that  upon 
a  suburban  or  interurban  railroad.  They  even 
overlook  the  fact  that  the  constant  changes 
in  the  art  of  electric  traction  necessitate  con- 
tinual revisions  of  the  tentative  standards 
adopted  for  any  given  property. 

If  they  keep  these  matters  in  mind,  however, 
the  true  significance  of  the  problem  and  its 
importance  both  to  the  railways  and  the  pub- 
lic  should  be   understood.* 

Depreciation  requires  most  thoughtful  con- 
sideration on  account  of  the  insidious  nature 
of  its  growth.  When  a  well  designed  and  con- 
structed property  is  new  it  will  operate  for 
some  years  without  any  expenditures  on  ac- 
count of  depreciation,  but  after  a  limited  pe- 
riod apparatus  becomes  worn  out  or  obsolete, 
and  its  renewal  or  replacement  becomes  nec- 
essary. Ties,  which  for  the  first  few  years 
require  only  the  attention  of  the  regular  track 
gangs,  become  unfit  for  further  use  and  must 
iie  replaced  in  large  numbers ;  pole  lines  must 
be  renewed  in  their  entirety ;  trestles  reach 
a  condition  when  they  must  be  replaced  en- 
tirely or  substantially  so ;  buildings  and  power 
plant  apparatus  become  worn  out  or  obsolete ; 
cars  and  equipment  must  be  replaced ;  old 
grades  and  alinements  become  inadequate,  and 
old  roadbed  must  be  abandoned  for  new.  In 
fact,  depreciation  must  be  provided  against 
every  part  of  the  physical  property  except  land. 

•For  the  purpose  of  illustrating  the  nature  and 
importance  of  the  charges  which  should  be  made 
to  the  depreciation  account,  the  allowances  made 
upon  three  important  systems,  as  reported  in 
the  special  census  Bulletin  on  Electric  Railways 
for  190",  are  here  reproduced. 
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RATES  OF  DEPRECIATION.^ 

Estimated  per  cent  ot 
value  to  be  annually 
provided   for. 


rt 


ITEM. 


•00 


Co 

•<  o 

r>i     - 

0)^ 


£H 


5  5^ 


Track  and  roadway; 

Track,  ties,  bonding,  etc. 

i .  i  i» 

S  to  9 

7.5 

Special  work  and  instal- 

lation            

7.75 

S.O 

Rolling  stock: 

Bodies    and    trucks 

5.50 

5 

5.0 

Electrical    equipment     ..   G.GG  to 

sj,a 

V.b 

Fenders,  registers, 

lights,    clocks,    etc 

10.0 

Overhead  system: 

Poles    

'r,.oo 

14.00 

5.0 

Wirine;.    fittings,    etc 10.0i.Mo 

10.11 

Underground  system: 

Conduits     

3 

-.0 

3 

4  0 

Power-plant  equipment: 

Engines     

i;.(>6 

4 

.■1.0 

Boilers    

6.G6 

1  .D 

Heaters,  economizers, 

pumps,    etc 

6.66 

7.5 

Piping-    

6.06 

5.0 

Traveling   cranes 

6. 60 

b.O 

Belting,    shafting,    ropes, 

etc           

6.66 

5.0 

Coal   and  ash   conveyors 

and   hoist  wagons 

6.66 

b.O 

6.66 

5.0 

Generating    apparatus... 

6.66 

5.0 

Storage    battery 

6.66 

iO.O 

Switchboard  and  cables. 

6.66 

5.0 

Shop  tools  and  machin- 

5.00 

7.5 

Building    and    improve- 

ments     

2.00 

2 

X.O 

With  a  few  exceptions,  each  percentage  in  the 
above  table  refers  to  a  group  of  two  or  more 
parts  or  kinds  of  plant  and  represents  the  pel 
centage  obtained  from  the  aggregate  of  to  de- 
preciations for  each  part  calculated  separately. 
The  percentages  therefore  may  not  be  applicable 
to  any  other  particular  road  without  modifica- 
tions. This  will  be  appreciated  by  referring  to 
the  items  of  track,  ties,  bonding,  etc.,  which  are 
all  sliown  in  one  group,  though  they  do  not  in- 
dividually have  the  same  rate  of  normal  depre- 
ciation, and  all  engines  are  in  one  group  with- 
out regard  to  their  types  or  quality. 

^From  table  submitted  in  the  case  involving 
the  rates  of  fare  in  the  city  of  Milwautiee,  Elec- 
tric Railway  Journal,  April  10,  1909. 

sRates   quoted   in   the  franchise-tax   case. 

'Iron  poles. 


But  the  growth  of  depreciation  or  deferred 
maintenance  expense  does  not  necessarily  be- 
come apparent  in  the  operations  of  the  prop- 
erty until  the  necessity  of  relatively  large  ex- 
penditures for  replacements  is  at  hand,  and 
there  is  the  possibility  of  such  time  arriving 
without  those  in  charge  of  the  plant  realizing 
its  approach.  When  such  replacements  be- 
come necessary  they  necessitate  expenditures  in 
large  amounts  which  cannot  be  taken  care  of 
by  the  usual  appropriations  for  current  mainte- 
nance, and  their  cost  may  not  be  cared  for  by 
funds  on  capital  accoimt,  for  the  replacements 
add  nothing  to  the  capital  value  of  the  plant 
except  in  so  far  as  the  replacements  may 
be  of  a  more  costly  character  than  the 
original,  in  which  case  the  difference  in  cost 
may  appropriately  be  charged  to  capital  ac- 
count. 

Where,  either  through  want  of  foresight  or 
lack  of  earning  capacity  of  the  property  those 
having  in  charge  the  well-being  of  an  electric 
railroad  have  not  seen  to  it  that  appropriate 
assets  have  been  accumulated  lo  care  for  the 
depreciation  of  the  plant,  it  means  that  one 
of  three  conditions  will  arise  when  the  time 
finally  arrives  when  the  replacements  on  ac- 
count of  depreciation  must  be  made ;  money 
must  be  borrowed,  on  the  strength  of  the 
future  earning  capacity  of  the  road  to  cover 
the  cost  of  the  replacements  fsuch  borrow- 
ings being  gradually  liquidated  from  the  earn- 
ings of  the  road),  while  at  the  same  time  a 
keen  eye  is  kept  on  the  care  of  depreciation 
for  the  future ;  or  the  property  may  be  forced 


into  the  bands  of  a  receiver,  or  it  may  be  pos- 
sible to  do  what  is  indefensible  under  the 
conditions,  float  additional  stock  or  bonds  to 
take  care  of  expenditure  for  renewals  of  plant 
that  is  already   represented  in   capital. 

Failure  to  appreciate  the  inexorable  law 
that  apparatus  must  come  to  the  end  of  its 
useful  life  has  resulted  in  the  financing  of 
economically  unsound  electric  railroad  enter- 
prises, and  in  the  embarrassment  of  good  en- 
terprises through  the  distribution  of  the  stock- 
holders of  funds  that  should  have  been  held  in 
reserve  for  deferred  maintenance.  Difficulties 
arising  from  lack  of  funds  with  which  to  pro- 
vide replacements  are  often  responsible  for 
poor  service — sometimes  even  for  unsafe  serv- 
ice— upon  roads  from  which  good  service 
should  be  e.xpected.  On  the  other  hand,  failure 
to  anticipate  all  the  expenditures  that  must 
be  expected  when  the  effects  of  depreciations 
have  become  apparent  has,  in  some  cases,  led 
to  the  establishment  of  rates  less  than  suffi- 
cient to  provide  for  all  the  expenses  of  the 
properties  and  give  a  fair  return  on  the  in- 
vestment. 

The  importance  of  "The  Depreciation  Prob- 
lem" as  related  to  electric  railway  properties 
has  not  been  fully  recognized  in  the  past. 
This  is  probably  not  surprising  considering 
the  peculiar  nature  ni  depreciation.  the 
limited  degree  to  which  its  importance  has 
been  understood,  the  conditions  under  which 
many  railway  projects  have  been  financed  in 
the  past,  and  the  great  magnitude  of  many 
of  the   railroads  of   the  country. 

In  the  financing  of  early  electric  railroads 
the  depreciation  expenses  were  frequently 
ignored  cither  on  account  of  lack  of  under- 
standing of  the  necessity  for  considering  such 
expenses  or  because  of  a  desire  to  make  a 
creditable  paper  showing  of  projects  which,  if 
fairly  presented,  would  be  seen  to  be  without 
merit;  and  the  policy  of  ignoring  deprecia- 
tion expenses  has  sometimes  continued  after 
such  projects  were  financed,  owing  to  defi- 
ciency in  funds  to  care  for  such  expenses. 
But  probably  the  most  fruitful  reason  for 
ignoring  depreciation  expenses  in  connection 
with  electric  railways  has  been  the  influence 
of  the  example  of  the  large  and  well  estab- 
lished steam  railroads.  With  these  it  has  been 
the  usual  practice  not  to  consider  deprecia- 
tion expenses  separately  from  current  mainte- 
nance expenses.  Such  procedure  has  been 
supported  on  the  grounds  that  when  a  rail- 
road becomes  large  and  well  established  the 
depreciation  e.xpenses  become  equalized  and 
may  be  distributed  with  much  the  same  uni- 
formity as  those  for  current  maintenance. 
The  situation  is  dififerent  for  electric  railways. 
These  arc  relatively  new  and  comparatively 
small,  and  few  of  them  have  arrived  at  the 
time  when  the  annual  expenditure  required  for 
replacements  has  reached  its  maximum.  In 
most  cases,  moreover,  when  expenditures  on 
account  of  depreciation  must  be  made  they 
are  irregularly  periodic  and  relatively  large, 
and  cannot  easily  be  distributed  so  as  to 
be  met  from  day  to  day  by  the  current  earn- 
ings. Accumulated  earnings  are  required  for 
their  payment. 

In  the  past  it  has  Ijceii  a  iml  uiuommon 
practice  to  finance  renewals  and  replacements 
of  plant  by  issues  of  stock  or  bonds.  This 
procedure  was  frequently  sanctioned  without 
thought  of  impropriety.  Such  a  procedure, 
however,  means  the  ultimate  destruction  of 
any  reasonable  relation  between  the  expendi- 
tures for  constructicm  charged  to  capital  ac- 
count and  the  actual  physical  property  rep- 
resented by  plant  in  service.  If  proper  atten- 
tion has  been  given  m  current  maintenance 
and  deferred  maintenance,  an  electric  r.iil- 
road  should  be  capable  of  giving  subslantially 
as  good  service  after  years  of  operation  as  if 
it  were  a  road  newly  constructed  for  the  same 
service.  The  construction  cost  appropriately 
chargeable  to  capital  account  should  not  differ 
materially  in  the  two  cases  except  as  it  might 
be  influeiiced  by  changes  in  costs  of  material 
and  labor  between  earlier  and   later  dates. 

Since  funds  shoulil  be  in  hand  to  replace  the 
parts  of  an  electric  railroad  at  the  ends  of 
their  useful  lixes,  it  is  evident  that  such  funds 
should  be  accumulated  gradually  during  the 
lives   of   the   part^.     The  ideal   plan   would  be 


to  make  this  accumulation  by  uniform  yearly 
increments.  Such  a  procedure  is  frequently 
not  practicable,  owing  to  the  variations,  from 
year  to  year,  in  the  balance  of  gross  earnings 
over  current  operating  e.xpenses,  and  also  from 
the  fact  that  for  the  earlier  years  of  operation, 
during  the  upbuilding  of  the  business,  there  is 
likely  to  be  little  or  no  margin  of  earnings 
which  may  be  devoted  to  such  purposes,  al- 
though the  project  may  have  a  perfectly  sound 
basis. 

Electric  railroads  must  expect  lean  years 
when  it  is  difficult  to  meet  all  obligations,  and 
prosperous  years  when  the  shortcomings  of 
the  lean  years  must  be  met.  The  prosperous 
years  should  provide  surplus  for  the  future  if 
a  reasonable  operation  of  the  property  will 
permit.  The  building  up  of  a  depreciation  re- 
serve is  likely  to  be  affected  by  this  condition. 
From  this  fact,  coupled  with  the  fact  that  ex- 
penditures for  renewals  are  irregular  in  their 
occurrence  and  large  in  amount,  it  is  clearly 
seen  that  this  important  factor  in  the  neces- 
sary expenditures  of  any  electric  railroad  can 
only  be  given  suitable  consideration  if  the 
books  of  the  company  show  how  the  annual 
appropriations  made  to  the  depreciation  fund 
agree  with  the  estimated  amounts  that  should 
have  lieen  appropriated,  and  also  how  the  fund 
accumulated  in  the  depreciation  reserve  agrees 
with  the  surplus  that  should  be  in  hand. 

It  should  be  recognized  that  .so  long  as  a 
■property  is  in  condition  to  give  as  much  and  as 
good  service  as  when  it  was  new,  its  value,  as 
represented  by  the  amount  of  legitimate  earn- 
ings to  which  it  is  entitled,  cannot  become  re- 
duced owing  to  depreciation  in  its  plant.  But 
any  depreciation  that  may  have  occurred 
should  be  offset,  when  practicable,  by  a  re- 
serve carried  for  that  purpose,  or,  if  the 
property  has  been  unable  to  make  full  ap- 
propriations to  the  depreciation  account,  com- 
plete knowledge  of  the  situation  should  be  pos- 
sessed by  the  management,  and  the  building  up 
of  the  reserve  in  the  future  should  be  a  most 
important  financial  consideration.  Since  the 
renewals  do  not  occur  at  the  same  time  for  all 
parts  of  a  property,  an  electric  railway  after 
beginning  operation  is  never  equipped  through- 
out with  a  new  plant.  Therefore  there  is  a 
difference  between  the  first  cost  of  the  depre- 
ciable plant  and  a  depreciated  value  esti- 
mated for  the  same  plant  on  the  physical  con- 
dition after  years  of  use.  The  depreciation 
reserve  need  not  equal  the  full  amount  of  this 
difference. 

One  of  the  simplest  ways  in  which  the  books 
of  a  company  may  be  arranged  to  show  the 
facts  in  relation  to  depreciation  appropria- 
tions and  reserves,  is  to  have  accounts  showing 
the  amount  by  which  the  physical  property  of 
the  company  is  depreciating  month  by  month, 
as  determined  by  estimate  made  in  the  manner 
heretofore  explained ;  showing  the  actual  ap- 
propriations made  to  the  depreciation  fund, 
and  showing  the  amounts  expended  for  re- 
placements on  account  of  depreciation.  Any 
income  derived  from  the  investment  of  de- 
preciation reserve  may  be  utilized  as  accre- 
tions to  the  reserve. 

.\n  •  appropriate  combination  of  such  ac- 
counts will  show  at  all  times  the  relation  be- 
tween the  total  amount  that  the  property  has 
depreciated  and  the  amount  of  reserve  held 
to  care  for  this  appreciation,  as  well  as  the 
relation  of  the  actual  amounts  appropriated  to 
care  for  deferred  maintenance  to  the  amounts 
cxpendeil   for  this  purpose. 

Since  electric  railways,  and  other  public 
service  companies,  have  in  many  states  come 
under  the  regulative  control  of  state  com- 
missions and.  municipal  authorities,  there  has 
been  much  discussion  as  to  whether,  in  the 
case  111  prnpertics  which  have  paid  generous 
dividends  tn  the  security  holders,  the  depre- 
ciation account  meanwhile  being  permitted  to 
languish,  the  security  holilers  shoubl  be  ex- 
pected to  build  uj)  the  depreciation  reserve  to 
correct  proportions  from  earnings  that  might 
otherwise  appropriately  go  into  their  own 
pockets.  Some  findings  of  the  United  States 
courts  and  rulings  of  state  commissions  indi- 
cate a  tendency  toward  an  affirmative  answer, 
but  a  diflicult  phase  of  the  matter  is  the  de- 
termination of  what  may  be  considered  un- 
due dividends  for  an  electric  railway  company. 
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especially  during  past  years,  considering  the 
newness  of  the  art  of  electric  railro.iding  and 
the  relatively  nnstable  state  of  the  business 
during  the  past  and  in  the  present.  Such  ques- 
tions as  these  do  not  affect  the  obligation  on 
the  part  of  the  electric  railroad  managements 
to  have  their  accounts  arranged  so  that  they 
will  be  kept  informed  whether  they  arc  pro- 
tecting the  interests  of  tbcir  properties  in  the 
matter  of  depreciation  appropriations  and  re- 
serves; and,  if  they  are  not,  that  they  may 
have  the  information  to  enable  thcni  to  in- 
telligently handle  the  problem  of  correcting 
the  situation. 

Even  if  a  propertj'  is  not  in  a  position  to 
care  for  depreciation  as  outlined  in  the  fore- 
going, owing  to  relatively  small  earnings,  this 
does  not  justify  ignoring  the  facts  relating 
to  depreciation,  since  any  readiustnicnts  of 
rates  that  may  be  found  necessary  should  be 
iHidcrtaken  with  full  knowledge  of  all  mat- 
ters affecting  the  real  cost  of  service.  Com- 
missions and  others,  who  have  given  atten- 
tion to  the  question  of  railroad  capitalization 
and  rates,  agree  that  deferred  maintenance 
costs  should  be  met  as  an  operating  cost  and 
not  as  a  capital  charge.  Under  these  condi- 
tions it  is  essential  that  electric  railway  com- 
panies should  accumulate  funds  from  earn- 
ings which  will  place  them  in  position  to 
care  for  the  renewals  required  by  tlie  effects 
of  depreciation. 

it  should  be  borne  in  mind  that  ''The  De- 
preciation Problem"  does  not  represent  the 
only  purpose  for  which  funds  must  be  ac- 
cumulated during  the  present  to  care  for  lia- 
bilities maturing  in  the  future.  Every  com- 
pany must  expect  to  meet  expenditures  oc- 
casioned by  extraordinary  occurrences  which 
cannot  well  be  covered  by  ordinary  insurance, 
such  as  the  effects  of  unusual  storms  and 
conflagrations,  the  results  of  strikes,  extra- 
ordinary accidents,  and  the  like ;  and  every 
company  occupying  public  ways  is  confronted 
with  the  certaintj'  that  they  will  be  compelled 
to  make  costly  changes  of  plant  owing  to 
changes  made  in  state  or  municipal  regula- 
tions. It  is  proper  that  a  company  should 
make  annual  appropriations  to  provide  funds 
to  meet  obligations  arising  from  such  causes. 

Where  franchises  are  limited  there  is  the 
necessity  for  accumulating  sufficient  reserve 
funds  to  protect  the  security  holders  from  loss 
of  their  capital  under  the  most  unfavorable 
conditions  that  are  likely  to  arise  at  the  ter- 
mination of  the  franchises.  Where  companies 
abandon  valuable  plants,  as  when  they  give 
up  their  own  power  plants  to  buy  power  from 
outside  sources,  the  net  value  of  such  aban- 
doned property  should  be  gradually  extin- 
guished from  the  capital  account  by  accumu- 
lations from  earnings.  Again,  plans  for 
financing  electric  railroad  properties  frequently 
call  for  accumulations  of  earnings  according 
to  a  definite  contract ;  and  other  legitimate 
needs   for  reserve  or  surplus  funds  arise. 

In  the  foregoing  consideration  of  "The  De- 
preciation Problem"  I  have  followed  principles 
having  general  application  to  all  electric  rail- 
ways. The  question  of  rates  charged  by  pub- 
lic service  companies  is  far  from  being  settled. 
An  extensive  readjustment  is  now  taking 
place,  and  it  seems  inevitable  that  rates  will 
be  periodically  revised  in  the  future.  It 
seems  manifest,  therefore,  that  a  full  under- 
standing of  all  the  elements  which  make  up 
the  cost  of  railroad  service  is  necessary.  An 
important  one  of  these  elements,  and  one 
which  has  heretofore  failed  of  adequate  at- 
tention is  that  of  depreciation  renewals.  The 
renewal  expenses  required  by  depreciation 
should  be  squarely  faced,  and  not  passed  on 
in   nuiltiplied   ratio   to   future  generations. 


BOOK  REVIEWS. 

Hydraulic  Turbines:  Their  Design  and  Instal- 
lation.—Bv  \il:iur  G.-pkfr  anil  A.  H.  Van  Cleve. 
MoOraw-Hill  Book  Co.  New  York  and  I^on- 
don.  Cloth,  7x9  ins.;  293  pp.;  plan.s  and  illus- 
trations; $4.00. 

Prior  to  the  appearance  of  this  book  it  is  be- 
lieved that  no  work  in  English  lias  existed  cov- 
ering in  a  thorough  manner  the  subject  of  the 
correct  mathematical  design  of  all  classes  of 
tm-bine  and  impulse  wheels.  Designers  have 
been  driven  to  the  use  of  German  books  or  have 
been    compelled    to    leave    the    details    of    design 


to  engineers  representing  manufacturing  con- 
cerns. With  the  growing  importance  of  water 
power  development  this  book  may  be  said, 
therefore,  to  till  a  distinct  and  recognized  need. 
■  It  is  stated  In  the  preface  that  the  book  is  to 
a  large  extent  a  translation  of  a  work  entitled 
"Turbinen  und  Turblnen  Anlagen,"  by  Mr.  Vik- 
tor Gelpkc,  with  certain  portions  rewritten  and 
rearranged  and  Part  III  added.  The  mathemat- 
ical analysis  lias  also  been  simpUned  for  the 
pui-pose  of  making  the  book  available  for  the 
use  of  practicing  engineers,  who  as  a  rule  are 
unable  to  follow  readily  the  intricate  develop- 
ments characteristic  of  German  works. 

No  attempt  is  made  to  cover  the  whole  field 
of  water-power  engineering,  the  work  being 
limited  to  such  matters  as  pertain  to  turbine-s 
and  their  accessories.  The  subject  is  treated 
under   four  general   divisions,   as   follows: 

Part  I  covers  the  accessories  of  turbines,  and 
treats  in  detail  of  such  matters  as  the  method 
of  regulating  water  supply,  means  of  conduct- 
ing water  to  and  from  the  power  station,  de- 
vices for  removing  floating  or  suspended  matter 
from  water  supply,  control  of  flow  to  penstock 
or  other  form  of  intake,  and  design  of  ma- 
chinery. 

Part  II  treats  of  turbine  design.  Exhaustive 
mathematical  analysis  is  resorted  to  in  this 
section,  but  the  development  is  such  as  to  be 
readily  followed. 

In  Part  III  is  given  an  interesting  account  of 
various  notable  turbine  installations,  with 
critical    comment. 

The  book  as  a  whole  is  an  excellent  one  and 
appears  to  cover  adequately  the  problems  that 
confront  the  practical  engineer  in  the  design 
and    installation    of    liydraulic    turbines. 


Electricians'  Operating  and  Testing  Manual. — 
By  Henry  C.  Horstniann  and  Victor  H.  Tous- 
ley.  Frederick  J.  Drake  &  Co.,  Chicago.  Leath- 
er. 4Vix6%   ins.;   359  pp.;   illustrated:   $1.50. 

Almost  every  line  of  industry  now  has  much 
to  do  witli  electric  motors  and  lights,  and  this 
manual  is  designed  for  the  large  class  of  prac- 
tical electricians  concerned  with  the  manage- 
ment, operation  and  testing  of  such  electrical 
devices.  The  purpose  of  the  book  is  to  famil- 
iarize the  student  with  the  fundamental  prin- 
ciples governing  the  design  of  motors,  dynamos, 
arc  lamps,  etc.,  rather  than  to  go  into  the  de- 
tails of  particular  devices.  No  catalogue  cuts  are 
included,  as  it  is  assumed  that  the  reader  is 
familiar  witli  tlie  commercial  forms,  or  can 
readily  secure  elsewhere  such  information  of 
this   kind   as   he   needs. 

The  first  three  chapters  relate  to  the  elec- 
tric current  and  magnetism,  and  are  followed 
by  chapters  on  the  various  types  of  electric 
machines,  batteries  and  lamps,  and  testing  and 
instruments  for  testing.  There  is  also  a  chapter 
on  life  and  fire  hazard  in  which  the  matter  of 
safety  to  workmen  and  structures  is  carefully 
discussed. 

This  manual  will  evidently  serve  well  the  pur- 
poses of  the  class  for  wliich  it  is  intended.  It 
is  written  in  a  clear  and  simple  style,  contains 
little  mathematical  treatment,  and  is  amply  il- 
lustrated   with    line   drawings   and   diagrams. 


Heat. — By  J.  Gordon  Ogden.  Popular  Me- 
chanics Co..  Chicago.  Cloth,  4%x6%  ins.;  119 
pp.;   illustrated;  25  cts. 

This  book  forms  one  of  a  series  of  handbooks 
on  industrial  and  scientific  subjects.  The  mat- 
ter is  presented  in  simple  style,  and  is  intended 
to  give  the  general  reader  a  broad  view  of  the 
nature  of  temperature  and  of  temperature  phe- 
nomena. 

Being  written  by  a  scientist  of  recognized 
standing,  it  is  not  surprising  that  the  facts  and 
theories  advanced  are  sound  and  complete  from 
a  scientific  point  of  view,  although  intended  for 
popular  reading,  and  tliat  the  book  includes  the 
results  of  recent  scientific  research.  In  a  pop- 
ular sense  the  title  of  the  book  is  somewhat 
misleading,  since  as  much  space  is  given  to 
low  temperatures  as  to  high  temperatures. 
There  is  even  a  chapter  on  the  manufacture  of 
artificial  ice. 

Tlie  book  is  in  fact  rather  a  comprehensive 
popular  treatise  on  the  nature  and  phenomena 
of  temperature,  both  high  and  low.  Withal 
each  chapter  is  interesting.  In  the  chapter  re- 
lating to  the  effects  of  low  temperatures  on 
matter  some  of  the  phenomena  described  are 
little  less  than  fantastic.     Sufficient  illustrations 


are  provided  for  making  the  text  clear.  The 
treatment  is  elementary  throughout,  only  so 
much  of  theory  being  given  as  is  necessary  for 
an  understanding  of  the  phenomena  described. 

PERSONALS. 

Mr.  Earl  Talbot,  of  Yonkcrs,  N.  Y.,  has 
been  appointed  ri'Sideiit  engineer  by  the  state 
engineer  of  New  York,  at  a  salary  of  $3,000 
per  year. 

Mr.  J  O'Connor  has  been  appointed  special 
roadmaster  of  the  Minneapolis,  St.  Paul  & 
Sault  St.  Marie  Ky.  lie  will  perform  such 
duties  as  are  assigned  to  him  by  the  general 
manag'.-r. 

Mr.  John  W.  Paxton,  a  civil  engineer  con- 
nected with  the  Southern  States  Engineering 
and  10q\npment  Co.  of  Norfolk,  Va.,  has  been 
appoint<Hl  superintendent  of  the  -street  clean- 
ing department  of  Washington,  D.  C. 

Mr.  James  A.  Green,  civil  and  hydraulic 
engineer,  226  La  Salle  St.,  Chicago,  an- 
nounces that  he  has  established  a  branch  of- 
fice at  509  Overland  Building,  Boise.  Idaho, 
for  practice  in  irrigation  and  hydraulic  en- 
gineering and  construction.  The  Boise  office 
wii;  be  in  charge  of  Mr.  W.  F.  Day,  who  has 
liad    extensive    experience    in    irrigation    work. 

Mr.  Robert  Zachary,  an  irrigation  engineer 
who  formerly  lived  in  Evanston,  111.,  was 
drowned  in  the  intake  ditch  of  the  Jumbo 
reservoir  at  Julesburg,  Colo.,  on  Feb.  2.  He 
had  only  recently  gone  to  Julesburg  to  take 
charge  of  the  irrigation  district.  While  di- 
recting tlie  work  of  clearing  away  the  ice 
at  tlie  head  of  the  intake  ditch  he  lost  his 
footing  and  tell  into  the  water.  Efforts  at 
rescue  failed.  His  body  was  finally  recov- 
ered by  a  diver.  Stockholders  of  the  irri- 
gation district  are  planning  to  subscribe  a 
fund   of   $2,500    for    the   benefit   of   his    widow. 

Capt.  Daniel  F.  Keenan,  a  railroad  con- 
tractor well  known  in  the  east,  died  of  heart 
failure  at  his  winter  liome  in  Monrovia, 
Calif.,  on  Dec.  30.  He  was  born  in  Harris- 
burg,  Pa.,  in  1845.  At  the  outbreak  of  the 
civil  war  he  enlisted  as  a  private  in  Co.  K, 
31st  Indiana  Voltinteers.  and  served  until 
the  close  of  the  war.  when  he  was  mustered 
out  as  a  captain.  For  the  past  30  years  lie 
has  been  actively  engaged  as  a  railroad  con- 
tractor, having  constructed  portions  of 
many  of  the  steam  and  electric  railroads  of 
the  east.  He  was  also  largely  interested  in 
stone  quarries  in  New  Y'ork  and  Connecticut. 

A  number  of  the  leading  engineers  of 
South  Dakota  met  at  Pierre,  the  capital  of 
the  state,  last  week  and  formed  an  organ- 
ization to  be  known  as  the  South  Dakota 
Engineering  Society.  Membership  is  to  in- 
clude botli  engineers  and  architects.  The 
society  will  be  managed  by  a  board  of  di- 
rectors, one  from  each  of  the  four  districts 
into  which  the  state  is  divided.  ,  The  follow- 
ing officers  wei*e  chosen  at  the  meeting: 
President.  S.  E.  Lea.  state  engineer;  vice- 
president,  A.  B.  McDaniel.  professor  of  civil 
engineering  in  tlie  University  of  South  Da- 
kota; secretary  and  treasurer,  R.  G.  Cul- 
bertson,  of  Mitchell;  directors.  C.  A.  Prim- 
mer. C.  C.  Witt.  B.  C.  Yates  and  Stein  Range. 

Mr.  Louis  Edwin  Hawes.  a  prominent  civil 
and  liydraulic  engineer,  died  of  apoplexy  at 
his  home  in  Wakefield.  Mass..  on  Jan.  26.  He 
was  born  in  Springfield.  Mass.,  in  1S60.  and 
"was  graduated  from  the  W'orcester  Poly- 
technic school  in  1SS2.  After  graduation  he 
became  assistant  superintendent  of  water 
works  at  Northboro.  In  1SS3  he  became  as- 
sistant engineer  on  the  construction  of  the 
water  works  at  Wakefield.  In  1S92  he  made 
surveys  and  plans  for  the  W^akefield  system 
of  sewers,  and  in  1895  was  chosen  chairman 
of  the  sewerage  commission  of  that  city.  For 
the  past  30  years  lie  has  been  prominent  in 
the  construction  of  water  works  systems 
throughout  New  England.  He  was  a  mem- 
ber of  the  American  Society  of  Civil  Engi- 
neers, the  Boston  Society  of  Civil  Engineers, 
and  the  New  England  Water  Works  Associa- 
tion. .  ' 

At  the  annual  meeting  of  the  Canadian  So- 
ciety of  Civil  Engineers  the  following  of- 
ficers were  elected  for  the  year  1911:  Presi- 
dent. C.  H.  Rust,  city  engineer  of  Toronto; 
vice-presidents.  Henrv  Holgate  and  Charles 
Dodwell.  Members  of  the  Council  were 
chosen  as  follows:  District  1.  Prof.  Louis 
Herdt.  McGill  University,  Phelps  Johnson.  H. 
K.  Kellev.  J.  M.  Shanlev.  J.  G.  Sullivan  and  H. 
H.  Vaug'han;  district  2.  P.  S.  .\rchibald,  F. 
W.  W.  Doane  and  R.  McCoU;  district  3.  A.  E. 
Doucet.  J.  T  Morkill  and  P.  R.  Parent:  dis- 
trict 4.  C.  R.  Cutlee.  D.  Macpherson  and  W. 
J.  Steward:  district  5.  Prof.  H.  E.  T.  Haultain, 
TTniversitv  of  Toronto.  A.  V.  Stewart  and  C. 
L.  Fellowes;  district  6,  Prof,  E.  Brydone-Jack. 
I'niversitv  of  Manitoba.  J.  A.  Hesketh  and 
J.  G.  Legrand:  district  7.  F.  F.  Busteed,  J.  S. 
Dennis  and  JameS  H.  Kennedy.  The  nom- 
inating committee  for  next  year  are  J.  N. 
Fairbairn.  Prof.  E.  A.  Stone.  A.  R.  Decary. 
James  White.  A.  C.  D.  Blanchard,  J.  A. 
Hi'Sketh  and  C.  Partell. 


It  costs  the  Dolese  &  Shcpard  Company  $.00(> 
per  cu.  yd.  to  transport  limestone  from  its 
quarry  to  the  crusher.  This  company  uses  an 
:iutomatic  electric  haulage  system  controlled 
by  ore  man  from  a  centrally  locntcd  tower. 
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The  annouiiccinent  of  tlio 
The  Doines      proposed      expenditure      of 
f    ,  ^T.-i.OUO.OOO    by    the    Harri- 

ot the  nian   lines  for  double  track 

Week.  work   and   the   approval   of 

plans  for  a  number  of  ex- 
tensions and  branch  lines 
of  that  system  is.  of  course,  the  principal 
railroad  news  of  the  week.  There  is  good 
ground  to  believe  that  construction  work  on 
some  of  these  extensions  and  branch  lines 
will  be  started  soon.  AnvhoV  bids  have  al- 
ready been  opened  for  a  .31  mile  extension  of 
the  LTnion  Pacific  from  North  Port  to  Cering, 
Neb. 

Quite  a  bit  of  new  railroad  construction 
work  is  proposed  in  the  state  of  Florida.  Two 
new  railroads  are  proposing  the  construction 
of  extensive  lines  in  that  state,  and  it  looks  as 
tliough  both  of  these  would  undertake  con- 
struction work  this  spring.  One  of  these 
roads,  the  Atlantic,  Okeechobee  &  Gulf  Ry.. 
proposes  a  line  in  southern  Florida,  and  will 
liegin  survevs  late  in  !\'Iarch.  Tlie  other  road, 
the  Gulf.  Florida  &  Alabama  R.  R..  is  plan- 
ning a  line  from  Pensacola  in  a  slightly 
northwesterly  direction  to  reach  the  coal  fields 
of  -Alabama. 

.\  number  of  railroad  construction  contracts 
have  been  let  recently,  among  them  l.ieing  the 
following:  A.  L.  Anderson  &  Bros.,  Inc.. 
.\ltoona.  Pa.,  for  constructing  the  Black  Lick 
connection  and  the  Elk  Creek  branch  of  the 
Blacklick  &  Yellowcreek  R.  R.,  in  Cambria 
and  Indiana  counties.  Pa.,  the  work  including 
200,000  cu.  yds.  earth  excavation  and  1.5,000 
cu.  yds.  rock  excavation:  Wright- &  Wadley 
Co.,  Macon,  Ga.,  large  contract  on  the  Florida 
East  Coast  extension  from  Mavtown,  Fla.,  to 
Lake  Okeechobee ;  Roach  &  Stansell,  Mem- 
phis. Tenn.,  a  further  grading  contract  for  the 
Kansas  City,  Mexico  &  Orient  Ry.,  the  work 
calling  for  the  construction  of  24  miles  of 
grade  between  Eldorado  and  Sonora.  Tex.; 
the  following  secured  new  work  on  the  Cin- 
cinnati division  of  the  Chesapeake  &  Ohio 
Ry.  between  Russell  and  Cincinnati :  Louisa 
Contract  Co.,  Louisa,  Kv. :  Boxlcv  Bros.,  Con- 
cord, Ky. ;  P.  T.  Board,  Charle.s'ton,  W.  Va. ; 
W.  I.  Steele,  Charlottesville,  Va, :  Lane  Bros. 
Co.  Altavista.  Va. :  Langhorne  &  Langhorne, 
Lynchburg,  Va. ;  Carpenter  &  Boxley,  Roan- 
oke, Va. :  Pitts  &  Morris,  Roanoke.  Va. ; 
Rinehart  &  Dennis,  Washington,  P.  C. :  Wat- 
son Contract  Co.,  Foster,  Ky.  :  B.  R.  Cowherd 
&  Co.,  Columbia,  Va. 

Track  elevation  work  in  Chicago,  111.,  lias 
taken  a  boom  with  the  announcement  that  the 
Illinois  Central  R.  R.  and  the  New  York,  Chi- 
cago &  St.  Louis  R.  R.  have  agreed  to  elevate 
their  tracks  from  TOth  St.  south  to  11.5th  St., 
at  Chicago,  a  distance  of  -5.5  miles,  at  an  esti- 
mated cost  of  $10,000,000. 

Tenders  for  a  good  sized  railroad  con- 
struction contract  are  now-  being  asked  bv  the 
Kootenay  &  'Alberta  Ry.  The  work  calls  for 
the  construction  of  l.*!  miles  of  its  line  from 
Pincher  Creek.  Alberta,  to  the  Western  Coal 
&  Coke  Co.  mines  on  Beaver  Creek.  The  es- 
timated cost  is  nearlv  $30,000  per  mile.  It 
averages  more  than"  40,000  cu.  vds.  per  mile 
and  will  require  about  2.000,000  ft.  B.  M.  of 
trestle  and  culvert  timber.  Bids  have  also 
been  a.sked  bv  the  Nashville.  Chattanooga  & 
St.  Louis  R.  R.  for  three  miles  of  new  work 
near  Hickman,  Ky.,  embracing  about  60,000 
cu.  yds.  of  grading. 

The  largest  levee  contract  for  the  past  few 
weeks  has  just  been  let  at  Greenville.  Miss. 
This  contract  called  for  the  enlargement  of 
levees   and   involved    the   handling   of   072,000 


cu.  yds.  of  material.     Roach  &  Stansell,  Mem- 
phis, Tenn.,  secured  the  contract. 

Perhaps  the  most  important  news  of  irri- 
gation work  of  the  past  week  is  the  announce- 
ment that  a  preliminary  contract  has  been  en- 
tered into  with  the  state  of  Wyoming  by  an 
English  syndicate  of  capitalists,  headed  b\ 
George  E.  Roberts  uf  Cliicago,  111.,  director  of 
the  mint,  to  take  over  the  \Vyoming  Central 
irrigation  project  and  complete  the  same. 
Several  years  a.go  Chicago  parties  contracted 
to  rent  about  2"iO,(lOO  acres  of  land  on  the 
ceded  portion  of  the  Wind  River  Indian  res- 
ervation, but  after  constructing  one  main 
canal  failed  to  complete  the  project.  The 
new  company  is  gixeii  until  June  30  to  close 
the  final  contract. 


Jim   Parr    is    dead.     Not 
many    even     of     the     older 
Grading  on  the  contractors    will   remember 
TT    D    ■      'RO  '''"  P'>rr,  for  he  was  bnild- 

U.t'.  in  08.  j„g.  railroads  before  the 
civil  war  and  retired  from 
active  work  some  20  years 
ago.  He  was  engaged  in  the  construction  of 
the  Union  Pacitic  R.  R.  in  1868,  when  the 
grading  gangs  fought  Indians  with  a  gun  in 
one  hand  and  worked  with  a  pick  in  the  o'ther, 
figuratively  speakin.g.  In  his  later  years  he 
never  tired  of  telling  of  these  early  days  on 
the  L'nion  Pacific  and  some  of  his  reminis- 
cences were  highly  interesting.  .\t  this  time 
the  Indians  were  very  aggressive  and  made 
much  trouble  for  grading  gangs.  Every  mile 
of  road  was  built  in  range  of  their  muskets 
and  the  work  was  pushed  forward  through  the 
greatest  dangers  and  hardships.  Soldiers 
were  stationed  all  along  the  route,  and  pickets 
stood  .guard  on  the  hilltops  while  the  graders 
worked  around  the  foot  of  embankments,  but 
even  with  all  these  precautions  many  lives 
were  lost  and  many  scalps  taken  by  the  In- 
dians. .At  one  time  a  band  of  several  hun- 
dred Indians  swooped  down  on  a  grading  out- 
fit right  in  sight  of  a  temporary  fort.  Be- 
fore th.e  grading  .gang  couhl  reach  their  guns 
the  Indians  cut  loose  the  stock  and  a  stam- 
])ede  followed.  Lack  of  drinking  water  often 
caused  much  snfferin.g  as  did  the  extremes  of 
temperature.  One  day  it  was  C>\'  below  zero 
and  many  of  the  men  had  their  ears,  hands 
or  feet  frozen.  .Another  time  when  snow  and 
ice  covered  the  track  for  clays,  after  the  thaw 
set  in,  it  resulted  in  the  whole  train  of  cars, 
track   and   all   sliding  off   into   the   ditch. 


A  new  development  of  the 
commission  form  of  govern- 
State    Govern-  nient  has   made   its   appear- 
rviont  \-i\r         ance.      A   bill   has   been   in- 
ment   oy         ,ro,iin-ed    in    the   legislature 
Commission,    ^f  j],^,  ^tate  of  Washington 
providin.g  for  a  commission 
form   of   government   for  that   state.     This   is 
going   Arizona   three  better  and   the    Arizona 
constitution  is  somewhat  advanced  itself,  pro- 
viding as  it  does   for  the  initiiitive.  the  refer- 
endum, the  recall  and  other  devices  for  allow- 
ing the  people  to  express  their  will.     The  ad- 
vocates of  the  Washington  plan  point  to  the 
success   of    the   commission    form   of   govern- 
ment in  the  many  cities  in  which  it  has  been 
tried,   and   claim   that    once   the   initiative   and 
referndum    have    been    established    firmly    the 
importance  of  legislatures  would  diminish  and 
their  places  could   be  taken  bv  a  few  capable 
men.     On   the   other   hand,   the   opponents   of 
this  plan  claim   that  the  commission   form  of 
state  government  would  not  be  the  republican 
form  of  government  which  under  the  consti- 


tution  of  the  United  .States  is  guaranteed  to 
every  state.  They  point  out  that  under  the 
.American  constitution  the  powers  of  govern- 
ment are  divided  into  three  distinct  depart- 
ments, legislative,  executive  and  judicial,  and 
that  it  is  provided  that  no  one  of  these  shall 
trespass  on  the  other.  This  division  of  powers 
of  government  into  three  distinct  departments, 
they  claim,  is  one  of  the  vital  principles  of 
the  republican  form  of  government  and  to 
firing  the  legislative  and  executive  powers  into 
so  close  alliance  as  would  the  commission  plan 
would  nie.ni  the  direct  violation  of  this  prin- 
ciple. 


Quite    the     most     impor- 
tant news  of  the  past  week 
Big   Work         '^    the    announcement    that 
r,  llic  executive  ccjinmittec  of 

in  t'rospect.  j,,^,  Harriman  Lines  had 
decided  to  expend  $75,000.- 
uiHi  for  improvement  work, 
lliis  work  is  to  include  the  completing  of 
the  iliiuble-tracking  of  the  line  from  the  i\!is- 
souri  River  to  San  Francisco,  the  double- 
tracking  of  the  Oregon  Short  Line  from  the 
junction  with  the  L'nion  Pacific  main  line  at 
(iranger,  Wyo.,  to  Huntington,  Ore.  ;  the 
line  along  the  Columbia  River  in  Oregon  is 
also  to  be  double-tracked  to  Portland,  Ore. 
The  expenditure  of  the  $7.5,000,000  for  this 
1,(173  miles  of  track  is  to  be  distributed  over 
a  period  of  five  years.  In  addition  the  exec- 
utive committee  approved  plans  for  the  con- 
struction of  a  number  of  extensions  and  new 
lines  tributary  to  the  Union  Pacific  and  South- 
ern Pacific  in  the  west  and  northwest,  which 
for  sometime  have  been  under  consideration. 
The  expenditures  for  this  work  ai;e  to  extend 
over  a  period  of  six  years.  The  announce- 
ment is  of  vast  importance  for  it  indicates 
that  the  railroads  have  adopted  a  change  of 
policy  and  are  going  ahead  with  improve- 
ment work  irrespective  of  the  outcome  of  the 
pending  rate  case.  It  is  of  further  impor- 
tance, in  view  of  the  makeup  of  the  execu- 
tive committee  of  the  Harriman  Lines,  as  in- 
dicating the  belief  on  the  part  of  the  most 
important  capitalistic  interests  of  the  country 
that  a  further  revival  of  business  is  close  at 
hand.  The  policy  of  the  Harriman  Lines,  as 
announced  in  the  statement  of  President 
Lovett,  is  that  if  the  Union  Pacific  delays 
improvements  until  every  difficulty  is  safely 
out  of  the  way  it  will  eventually  find  its  lines 
falling  behind  in  efficiency  instead  of  retain- 
ing their  ability  to  contribute  to  the  new  coun- 
try which  they  serve.  The  policy  of  keeping 
up  to  the  need  of  the  times  will  be  clnn.g  to 
in  «pite  of  .-ill  temjiorary  disturbances.  In 
view  of  the  f.act  that  delayed  improvement 
work  means  decreased  efficiency  on  most  of 
the  other  great  railway  systems  of  this  coun- 
try, it  is  not  too  much  to  expect  that  these 
systems  will  follow  the  lead  of  the  Harri- 
man lines  and  will  this  spring  undertake 
much    needed   construction    work 


.\nd  while  we  .are  writing 
about  the  Harriman  Lines 
it  may  not  be  out  of  place 
to  say  a  feu-  words  about 
the  man  wlio  made  them 
possible.  .\  mighty  inter- 
tcrestin.g  man  was  the  late 
Harriin.-m,  interesting  not  so  much  be- 
lie *as  tremenilously  wealthy  but  be- 
of  the  big  thin,gs  he  accomplished.  Wc 
of  no  clearer  description  of  the  man, 
Harriman,  than  w-as  given  in  an  address  a 
couple  of  weeks  ago  by  his  friend  and  finan- 


E.  H.  Har- 
riman. 


V.  H 
cause 
cause 
know 
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cial  associate,  Mr.  Otto   11.  Kahii.  of   Kuclm, 
Locb  &  Co.     Mr.  Kahn  said  in  part: 

aiy  first  vivid  impression  of  Mr.  Harrlman 
flates  back  to  a  liot  summer  afternoon  in  1S97, 
wlieh,  looVtinK  pule,  weary  and  tired  out,  lie 
came  to  our  ortico  to  induce  us  to  tnl\e  an  in- 
terest with  liiin  in  a  certain  business.  We  did 
jiot  particularly  care  for  it.  and  told  lum  tliat 
■we  preferred  not  to  join  in  tj>e  ti-ansaction.  He 
argued  to  convince  us  of  tlie  merits  of  tlie  prop- 
osition, and.  linally,  not  having  made  any  head- 
way, he  desisted.  I  tliought  he  liad  accepted 
our  declination.  He  got  up  to  go,  but  turned 
around  at  the  door  and  said.  "1  am  tired  this 
afternoon,  and  no  good  any  more.  I  have  been 
on    this   job    miintorniptedly    all    day.    t;iUins    "" 


lime  even  for  luncheon.  Ill  tackle  you  again 
to-moiTO\v,  when  I  am  fresh.  I'm  bound  to  con- 
vince you,  and  to  get  you  to  come  along."  He  did. 
He  came  again  next  day,  and  finally  we  yielded 
to  the  sheer  persistency  of  the  man  and  to  the 
lucidity  of  his  arguments.  It  is  worth  men- 
tioning, by  the  way,  that  his  judgment  was 
light;  the  business  turned  out  very  well.  ♦  •  • 
Over  and  over  again  did  I  observe  him  bending 
men  and  events  to  his  determination,  by  the 
exercise  of  the  truly  wonderful  powers  of  his 
brain  and  will;  powers  which  accomplished  their 
fuilcsl  potentialities  because  they  were  united 
with  unwavering  loyalty  under  all  circum- 
stances, and  with  a  sacred  respect  for  any  com- 
mltmont  entered  into.  A  moral  obligation,  to 
him  liad   the  same  force  and  meaning  as  a  legal 


contract.  Not  infrequently  he  would  come  to 
meetings  at  which  ten' or  twelve  hien  sat  around 
the  table  with  him — men,  too,  of  no  mean  stand- 
ing in  the  business  community — a  large  majority 
of  whom  were  opposed  to  the  measures  he  would 
propose.  Yet,  I  know  of  hardly  an  instance  of 
any  importance  where  his  views  did  not  prevail 
Anally,  and,  what  Is  more,  generally  by  unani- 
mous vote.  It  he  did  not  succeed  In  what  he 
had  set  himself  to  accomplish  at  the  first  at- 
tempt, or  the  second,  or  Ihe  third  attempt,  lie 
would  retreat  for  a  while,  but  he  never  gave  up; 
he  moved  on  toward  the  attainment  of  his  ob- 
ject, undismayed,  resourceful,  relentless  as  fate, 
with  that  supreme  patience  which,  according  to 
Disraeli,  is  "a  necessary  ingredient  of  genius." 


Alabama. 

The  Louisville  &  Nashville  R.  R.,  W,  H. 
Courtenay,  Chief  Engineer,  Louisville,  Ky.,  is 
said  to  be  about  to  take  up  its  plan  for  build- 
ing a  line  from  a  point  near  Woodstock  on 
the  Birmingham  mineral  branch  to  connect 
with  the  Pineapple  branch  into  Selma.  Such 
a  line  would  obviate  running  through  freight 
trains  through  the  city  of  Birmingham,  as  the 
new  line  would  be  a  shorter  route  to  Pensa- 
cola  and  Xew  Orleans  via  Boyles,  Bessemer 
and  Woodstock.  The  proposed  line  has  re- 
cently been  surveyed  and  will  traverse  a  dis- 
tance of  70  miles. 

The  Chattanooga  Southern  R.  R.,  C.  H.  Fisk 
Chief  Engineer,  Chattanooga,  Tenn.,  is  re- 
ported to  be  planning  to  make  surveys  for  a 
line  to  Piedmont.  According  to  the  report, 
the  proposed  route  w-ill  be  surveyed  via  Round 
Mountain,  thence  to  Center,  the  seat  of  Chero- 
kee county,  now  without  a  railroad,  and  from 
that  place  to  the  chief  city  in  the  northern 
end  of  this  county. 

Surveys  have  been  resumed  for  the  pro- 
jected railroad  up  the  Cahaba  Valley  from 
Selma  to  Birmingham.  At  last  reports  the 
engineers  w-ere  in  the  field  between  Centre- 
ville  and  Bessemer  and  expected  to  reach  the 
latter  citv  by  the  end  of  this  month.  Ernest 
Lamar.  Selma,  Ala.,  is  the  promoter. 

Good  progress  is  said  to  have  been  made 
witli  the  plans  for  the  proposed  line  of  the 
Tidewater  R.  R.  Co.,  and  it  is  believed  that 
construction  -work  will  be  started  this  spring. 
It  is  now  reported  that  MacArthur  Bros.  Co.. 
New  York  and  Chicago,  will  be  in  charge  of 
construction.  Previous  reports  stated  that  the 
Degnon  Contracting  Co.  was  thought  to  have 
this  work. 

The  Seaboard  Air  Line  Ry.,  W.  L.  Seddon. 
Chief  Engineer,  Portsmouth,  Va.,  is  believed 
in  Anniston,  Ala.,  to  be  perfecting  arrange- 
ments for  beginning  work  on  an  extension  into 
that  city. 

The  Seaboard  An  Line  Ry.  i?  to  have  work 
started  at  once  on  the  concreting  of  the  Di- 
vide tunnel.  The  work  will  cost  about  $'2.5,000. 
The  Montgomery  &  Chattanooga  R.  R.  Co. 
has  been  incorporated  with  a  nominal  capital 
stock  of  $.50,000  and  proposes  to  build  and 
operate  a  railroad  from  Montgomery  to  Annis- 
ton. It  is  stated  that  the  first  section  to  be 
constructed  will  be  between  Montgomery  and 
.\lexander  City  at  a  cost  of  $7.50,000.  Benja- 
mine  Russell,  president  of  the  First  National 
Bank  of  Alexander  City.  Ala.,  is  president  of 
the  railroad. 

It  is  believed  that  active  construction  work 
■will  be  started  out  of  Demopolis  before  spring 
is  well  advanced  on  the  line  from  that  city  to 
Linden  for  the  proposed  Birmingham,  Demo- 
polis &  Pensacola  R.  R.  Demopolis  has  prac- 
tically raised  its  required  $'20.000  bonus. 

A  company  is  being  organized  in  Birming- 
ham to  develop  coal  lands  which  were  pur- 
chased a  short  time  back  from  the  Joseph 
Bryan  estate.  The  lands  are  in  Walker  Coun- 
ty and  consists  of  many  thousand  acres.  It  is 
intended  to  put  in  side  and  spur  tracks  to  the 
various  properties  and   begin   development  on 


a    large    scale.      Frank    Nelson,   Jr.,    Birming- 
ham, is  interested. 

Arkansas. 

At  a  mass  meeting  recently  held  at  De 
Queen,  Ark.,  it  was  decided  to  aid  E.  H. 
Cravens,  former  chief  engineer  of  the  Mem- 
phis, Paris  &  Gulf  Ry.  Co.,  in  promoting  the 
construction  of  a  line  to  run  from  Little  Rock 
to  Hot  Springs,  Ark.,  then  to  DeQueen,  cross- 
ing the  Frisco  tracks  at  Idabel,  Okla.,  and  con- 
tinuing to  Dallas,  Texas. 

Grading  work  on  the  branch  road  being 
Innlt  to  Tontitown  from  Cave  Snrinps  by  the 
Kansas  City  &  JMetnphis  Ry.  is  now  nearing 
completion  and  track  laying  will  be  started 
shortly.  It  is  said  that  as  soon  as  the  grade 
is  completed  to  Tontitown  the  work  of  the 
extension  of  this  road  will  begin  toward  Fay- 
etteville.  From  Fayetteville  the  road  will  be 
extended  east  to  Memphis,  with  an  arm  e.x- 
tending  to  Little  Rock.  .  Eleven  bridges  will 
be  built  between  Cave  Springs  and  Tonti- 
town. Leo  Adamson,  Rogers,  Ark.,  has  the 
contract  for  the  bridge  work,  and  has  been 
getting  the  timber  to  the  sites. 

California. 

It  is  reported  in  Stockton  that  the  con- 
trol of  the  stock  in  the  Central  California 
Traction  Co.  has  been  acquired  by  capital 
represented  by  Ward  Smith.  It  is  also  claimed 
that  Mr.  Smith  already  has  a  company  of  sur- 
veyors and  engineers  at  work  between  Oak- 
land and  Antioch  and  that  a  line  will  be 
pushed  through  to  that  point  with  all  possi- 
ble speed.  From  Antioch,  Oakland  will  be 
reached  via  the  proposed  Oakland  &  Antioch 
Ry.,  which  is  already  graded  to  a  point  beyond 
Walnut  creek,  in  the  San  Ramon  valley.  It 
is  the  rumor  that  this  company  will  also  be 
acquired  by  the  Ward  Smith  interests,  giving 
a  direct  route  throusjh  to  Oakland  by  way  of 
some  of  the  richest  and  most  productive  coun- 
try in   California. 

The  Nevada-California-Oregon  Ry.  will  let 
a  contract  about  March  1  for  the  further  ex- 
tension of  its  line  to  Pendleton,  Ore.  The 
Hall  Construction  Co.,  and  Richardson  &  Neu- 
gent,  are  at  present  engaged  on  contracts  for 
this  railroad.  George  S.  Oliver,  Reno,  Nev., 
is  Chief  Engineer,  and  T.  F.  Dunaway,  Reno. 
Nev.,  is  General  Manager. 

Promoters  are  investigating  the  feasibility 
of  construction  of  a  railroad  line  to  parallel 
the  Colorado  River  from  Calzona  on  the 
Santa  Fe  System  to  the  Gulf  of  California, 
passing  through  the  Blythe  estate,  the  Palo 
Verde  and  Chucawalla  Valleys,  the  Imperial 
Valley  and  the  lands  below  the  Mexican  bor- 
der.    Paul  Mohr  is  interested  in  the  project!. 

Reports  from  San  Bernardino,  Cal.  state 
that  the'  San  Pedro,  Los  Angeles  &  Salt  Lake 
R.  R.  (Salt  Lake  Route)  is  having  surveys 
made  for  the  construction  of  a  new  railroad 
lietween  Pedley.  Riverside  County,  and  San 
Bernardino,  for  the  purpose  of  doing  away 
with  delays  occasioned  by  using  the  Southern 
Pacific  and  Santa  Fe  tracks  between  Riverside 
and  that  city.  It  is  proposed  to  build  a  track 
leaving  the  main  line  west  of  the  Santa  Ana 


River  bridge  near  Pedley.  This  line  will  cut 
diagonally  across  the  country  to  Crestmore, 
the  seat  of  the  big  cement  industry,  thence  to 
Bloomington,  and  then  will  bear  directly  east 
to  San  Bernardino.  Through  passengers  and 
freights  will  be  diverted  over  this  line,  while 
the  local  service  between  Riverside  and  San 
Bernardino,  over  the  old  route,  will  be  con- 
tinued. E.  G.  Tilton,  Los  Angeles,  Cal.,  is 
Chief  Engineer. 

The  San  Luis  Obispo,  Cal.,  Chamber  of 
Commerce  is  interested  in  a  plan  to  build  a 
railroad  from  Bakersfield  and  Fresno  to  the 
sea.  The  route  will  lie  betv\-een  Port  Harford 
and  Fresno,  by  way  of  Arroyo  Grande,  north 
through  Morro  Pass,  across  Salinas  River  to 
San  Miguel,  through  Polona  Pass  to  Han  ford 
and  on  to  Fresno;  thence  southward  to 
Bakersfield  via  the  Midway  and  Maricopa 
oil  fields  to  San  Luis  Obispo,  going  via  Bitter- 
water  Pass  and  meeting  the  main  line  at  Cho- 
lane. 

Permanent  surveys  will  be  started  at  once 
by  engineers  of  the  Fresno,  Coalinga  &  Tide- 
water Co.  for  the  construction  of  the  pro- 
posed line  from  Fresno  to  Monterey,  Cal.  As 
soon  as  this  preliminary  work  is  completed 
and  right  of  way  secured  the  Fresno,  Coalinga 
&  Monterey  Ry.  Co.  will  be  organized  and 
the  work  of  construction  will  start  immediate- 
ly. The  officers  of  the  promotion  company 
are :  T.  C.  White,  president ;  Charles  J.  Shaw 
and  Roy  Hall,  vice  presidents;  H.  H.  Alexan- 
der,  treasurer ;    .\Ibert   Albrecht,  secretary. 

The  Humboldt  &  Eastern  Ry.  Co.  has  filed 
articles  of  incorporation,  according  to  infor- 
mation submitted  from  Eureka,  Cal.,  and  pro- 
poses the  construction  of  a  railroad  from 
Eureka  to  some  point  on  the  Southern  Pacific 
R.  R.  in  the  Sacramento  Valley,  which  will  be 
determined  bv  the  surveyors.  The  capital 
stock  of  the  company  is  $3,000,000,  Engineers 
will  resume  the  preliminary  work  in  the 
spring. 

The  Petaluma  &  Santa  Rosa  Ry.,  E.  M. 
Van  Frank,  President,  Petaluma,  Cal.,  is  re- 
ported to  have  completed  financial  arrange- 
ments for  the  extension  of  its  electric  railroad 
down  the  west  bank  of  the  river  at  Petalutna 
to  the  southern  boundary  fine,  the  ultimate 
destination  being  Point  Pedro. 

Erbs  &  Davis  are  now  working  80  men  on 
their  sub-contract  from  Erickson  &  Peterson, 
near  .\uburn,  and  expect  to  have  their  work 
completed  by  July  1.  The  60-ft.  cut  on  the 
Bcecher  ranch,  in  the  Edgewood  district,  early 
this  month,  was  within  IS  ft.  of  grade  in  the 
deepest  place.  Erbs  &  Davis  are  working  two 
machine  drills  in  this  cut  and  several  hand 
drills.  Two  dinkies  handle  the  dump-cars 
loaded  by  the  steam  shovel.  Work  on  the 
smaller  cuts  is  being  done  by  small  gangs  of 
men  and  the  dump-cars  at  these  places  are 
handled  bv  horses. 

The  Sacramento  Electric,  Gas  &  Ry.  Co.  is 
considering  constructing  a  loop  line  in  East 
Sacramento. 

Colorado. 

Grading  work  is  now  said  to  have  been 
started  on  the  Pueblo  &  Southeastern  R.  R., 


4>  indicates  work  now  open  for  bids.         ®  indicates  a  contract  let  recently. 
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mentioned  in  our  last  issue.  This  grading 
work  is  being  done  by  Joe  Xix.  who  for  the 
past  few  months  has  been  engaged  in  the  con- 
struction of  the  main  distributing  canal  of  the 
Pueblo-Rocky  Ford  Co.  This  road  is  to  ex- 
tend from  Pueblo  to  the  new  town  of  Wilson, 
15  miles,  but  including  sidings  and  connections 
and  switches  will  have  a  total  milage  of  about 
40  miles.  W.  D.  Garwood,  Pueblo,  is  General 
Manager  and  J.  H.  Conlin  Construction  En- 
gineer. 

Advices  from  Denver,  Colo.,  state  that  con- 
tractors are  preparing  to  submit  bids  for  the 
construction  of  the  new  railroad  down  the 
valley  of  the  Blue  River  from  Dillon  to 
Kremmling  on  the  MotTat  Road,  a  distance 
of  forty-five  miles.  Construction  of  this  line 
with  the  standardizing  of  narrow  gauge  lines 
in  the  same  region  would  reduce  the  distance 
between  Denver  and  Leadville  by  seventy -two 
miles,  with  an  additional  reduction  in  the  con- 
struction of  either  the  proposed  Moffat  Road 
tunnel  or  the  proposed  Blount  Guyot  tunnel, 
near  Breckenridge,  and  would  permit  Lead- 
ville traffic  to  be  turneil  over  to  the  Moffat 
Road  at  Kremmling"  without  transfer  at  Dil- 
lon. The  Colorado  &  Southern  and  the  Colo- 
rado Midland  arc  supposed  to  be  back  of  the 
project. 

Florida.  "^ 

®W.  H.  and  W.  L.  Wright  and.  W.  M 
Wadley,  composing  the  firm  of  Wright  & 
Wadley  Co.,  Macon,  Ga.,  have  been  awarded 
a  large  contract  for  work  on  the  Florida  East 
Coast  Ry.  extension,  numing  from  Maytown 
to  Lake  Okeechobee. 

The  Board  of  Trade,  Tampa,  Fla.,  has 
adopted  a  resolution  endorsing  ■  the  proposed 
.\tlantic  Okeechobee  &  Tiulf  Ry.  and  promis- 
ing to  support  the  project.  !•",  C.  l'iiw\er  is 
President  of  the  Board. 

The  .Atlantic,  Okeechobee  &  Gulf  Railway 
Co.  will  shortly  begin  grading  and  building  a 
line  of  railway  in  southern  Florida.  It  cannot 
be  stated  just  now  which  line  will  be  built 
tirst.  There  is  to  be  a  line  from  Fort  Myers 
to  Tampa,  another  from  Tampa  to  Miami  and 
another  from  Fort  Myers  to  }i'Ielbourne.  Sur- 
veying will  begin  in  late  March  and  grading 
and  construction  follow  as  rapidly  as  a  large 
force  of  men  can  push  it.  The  total  mileage 
will  approximate  000  or  TOO  miles.  -The  tem- 
porary offices  of  the  .'Atlantic,  Okeechobee  & 
Gulf  Ry.  Co.  are  at  818  Audubon  Bldg.,  New 
Orleans.  La.  Henry  C.  Ferriot  is  president 
and  Robert  L.  Riley  first  vice  president. 

Regarding  the  projected  line  of  the  Gulf, 
Florida  &  Alabama  R.  R.  Co  ,  we  are  advised 
that  Megargel  &  Co..  New  York  city,  are  ar- 
ranging the  underwriting  of  the  bonds  to  con- 
struct a  railroad  from  Pensacola  in  a  slightly 
northwesterly  direction  to  reach  the  coal  fields 
of  .-Mabama.  .Arrangements  have  at  the  pres- 
ent time  been  completed  for  the  construction 
of  the  first  I2n  miles  of  road,  which  will  con- 
nect with  the  Southern  Railroad,  and  an  ordi- 
nance granting  the  railroad  company  certain 
rights  is  now  before  the  city  council  of  the 
city,  of  Pensacola  It  is  the  present  intention 
of  the  builders  of  this  road  to  run  to  Jasper, 
.\la.,  but  this  point  has  not  definitely  been  de- 
cided on.  The  completed  road,  however,  will 
be  at  least  250  miles  long. 

Georgia. 

Preliminary  aft'air?  are  well  along  for  the 
proposed  railroad  from  Toccoa  to  Carnesville, 
and  it  is  believed  that  grading  work  will  be 
started  next  month.  Farmers  along  the  pro- 
posed line  are  said  to  have  subscribed  largely 
toward  the  necessary  fund.  The  road  from 
Toccoa  to  Carnesville  will  be  20  miles  long; 
later  it  is  intended  to  extend  the  road  .30  miles 
to  some  point  on  the  seaboard.  The  promoters 
of  this  line  are  W.  S.  Erwin,  J.  H.  Hicks  and 
E.  S.  Hunnicutt,  all  of  Clarkesville.  Ga.  The 
latter  has  active  charge  of  the  affairs. 

The  stockholders  of  the  St.  Marys  &  Kings- 
land  R.  R.,  L.  Johnson,  President,  St.  Marys. 
Ga.,  have  adopted  a  resolution  providing  for 
an  amendment  to  the  charter  by  which  the 
name  of  the  road  is  to  be  the  ".Atlantic,  Way- 
cross  &  Northern."  Waycross  is  designated 
as  headquarters  in  this  resolution.     .An  exten- 


sion from  Waycross  in  a  northwesterly  direc- 
tion is  authorized  and  surveyors  are  at  work 
on  the  route  now.  The  extension  will  be 
through  the  counties  of  Ware,  Coffee,  Ben 
Hill  and  Wilcox  to  Abbeville.  The  towns 
that  will  be  connected  direct  by  this  road  are 
Waycross,  Douglas,  Abbeville,  Unadilla  and 
Fort  Valley,  with  Kingsland,  St.  Marys  and 
Jacksonville  on  the  southeast  link.  Stock 
subscriptions  for  the  extension  amounting  to 
about  $130,000  arc  said  to  have  already  lieen 
made.  A  western  extension,  touching  the 
Georgia  Southern  and  Florida  at  some  point 
between  Valdosta  and  Tifton,  has  been  author- 
ized by  a  charter  amendment  and  some  of  the 
road  built.  This  feature  w^ill  be  carried  out 
as  orignially  planned,  making  quite  a  system 
of  the  new  road  as  well  as  adding  materially 
to  the  activity  at  Waycross.  The  road  at 
present  is  11  miles  Ion.g,  operating  between 
St.  Marys  and  Kingstand. 

Idaho. 

-Steps  are  being  taken  by  promoters  of  the 
proposed  railroad  from  American  Falls  to 
Malad  City  via  Rockland,  Idaho,  to  finance 
the  project  and  it  is  expected  that  everything 
will  be  ready  to  start  active  construction  by 
I  be  spring.  W.  H.  Thom;is.  Malad.  Idaho,  is 
interested. 

Illinois. 

The  city  council  of  I'rbana  has  granted 
the  Danville,  Urbana  &  Champai.gn  Ry.  Co., 
Champaign,  111.,  a  franchise  to  build  a  car 
line  on  Cunningham  .Ave.  from  a  point  where 
it  intersects  Market  St.  to  the  dredge  ditch 
of  the  Saline  Fork  drainage  district,  a  dis- 
tance of  half  a  mile  or  more.  The  work  will 
include  the  construction  of  a  bridge  over  the 
Boneyard  and  a  concrete  or  stone  retaining 
wall  along  the  west  side  of  Cunningham  Ave. 
from  [Market  St.  to  the  Boneyard. 

Plans  have  been  completed  for  the  organiza- 
tion of  the  Corn  Belt  Interurban  Co..  which 
proposes  the  construction  of  a  line  from  Dela- 
van  to  Morton,  a  distance  of  10  miles.  The 
company  will  have  a  capital  stock  of  $100,000 
and  the  probable  incorporators  of  the  com- 
panv  will  lie  the  following:  J,  W.  Cr.ibb,  N. 
T.  Nichols  and  Jas.  G.  Bailey  of  Delavan. 
C.  A.  Lawson  and  George  Jenks  of  Tremont. 
Fred  Brenkman  of  Dillon.  A  considerable 
amount  of  preliminary  work  has  been  done 
for  this  line  and  it  is  said  that  the  prospects 
are   good   that    it   will   be   financed   locally. 

The  .Aurora.  Elgm  &  Chicagn  Ry.  Co..  Chi- 
cago, 111.,  is  planning  to  extend  its  lines  from 
Yorkville  to  Piano  and  Sandwich  and  Sqm- 
onauk  and  probably  to  Mendota,  til)  miles 
from  .Aurora.  Steps  prelinfinary  to  the  ex- 
tension of  the  lines  to  Piano.  Sandwich  and 
.Somonauk  ha\e  been  taken  by  the  filing  of 
petitions  in  Kane,  Kendall,  De  Kalb  and  other 
counties,  asking  that  the  by-laws  of  the  com- 
pany be  amended  to  provide  for  the  extension. 
The  petition  filed  by  attorneys  representing 
the  railroad  describes  the  plans  of  the  com- 
pany in  extending  its  lines  and  names  the 
above  named  places  as  the  towns  to  which 
the  company's  lines  will  be  extended  hrst.  It 
is  said  that  the  company  will  construct  its 
lines  from  Yorkville  to  Piano  and  then  follow 
the  Burlington  railroad  to  Sandwich  and 
Somonauk. 

The  Illinois  Central  R  R..  D.  J.  Brumley, 
Engineer  Construction,  Chicago.  TIL,  and  the 
New  ^'ork.  Chicago  &  St.  Louis  R.  R.,  E.  E. 
Hart.  Chief  Engineer.  Clevel.and.  O..  have 
agreed  to  elevate  their  tracks  from  TDth  St. 
south  to  ll-ith  St.,  at  Chicago,  a  distance  of 
5.5  miles,  at  an  estimated  cost  of  $10,000,000. 
In  connection  with  the  Illinois  Central  work 
an  ordinance  has  been  introduced  in  the  City 
Council  of  Chicago  providing  for  the  track 
elevation  on  a  somewli.it  ditferent  (ilan  from 
the  old  type  commonly  used.  The  plan  pro- 
vides for  concrete  arches  supporting  two 
tracks,  the  roadlied  of  which  is  of  regulation 
rock  ballast,  rnderiieath  tli<-  structvire  will 
run  an  asphalt  paved  iirnmenade,  which  will 
be  well  lighted,  and  in  stormy  weather  make 
an  attractive  place  to  walk.  The  elevation 
will  be  ]W2  ft.  ab.i\e  street  level,  thus  obvi- 
ating  the   necessity    01    depressing   any   cross- 


ni,gs.  The  (n'oposed  elevated  line  will  be  4.3 
miles  long.  It  will  leave  the  main  line  of 
the  Illinois  Central  at  71st  St,  and  run  east  in 
that  street  to  Railroad  Ave.  From  there  it 
runs  southeast  to  Commercial  Av.,  which  it 
follows  to  84th  St.  From  the  latter  street  as 
far  as  04th  St.  the  elevation  will  be  on  the 
road's  private  right  of   way. 

The  Chicago  &  Northwestern  Ry.,  E.  C. 
Carter,  Chief  En.gineer,  Chicago,  111.,  has 
opened  negotiations  with  the  U.  S.  War  De- 
partment for  a  government  permit  for  a 
i)ridge  across  the  Illinois  river  two  miles  be- 
low Pekin  in  order  that  the  railway  may  con- 
nect its  lines  in  that  city  with  its  holdings 
of  coal  properties  in  Macoupin  county.  The 
proposed  new  line  was  surveyed  18  months 
ago  and  some  grading  has  already  been  done 
in  Pekin,  w-hile  in  Macoupin  county  10  miles 
of  rail  have  already  been  laid,  and  North- 
western locomotives  are  handling  the  outpiit 
from  that  company's  mines  there.  The  esti- 
mated cost  of  the  extension,  including  the 
bridge,  will  be  $2,500,000,  and  it  is  said  that 
work  will  begin  as  soon  as  the  requirements 
of  the  United  States  Government  relative  to 
crossing  the   Illinois   river   are   met. 

The  Cleveland,  Cincinnati,  Chicago  &  St. 
Louis  Ry..  Geo.  P.  Smith,  Chief  Engineer, 
Cincinnati,  had  engineers  at  work  near  Mar- 
shall collecting  data  for  making  an  estimate 
for  the  construction  of  a  second  track  from 
Chrisman  to  a  point  north  of  Hutsonyille.  It 
is  believed  that  this  section  of  the  Big  Four, 
some  .50  miles,  will  be  double-tracked  this 
year. 

The  Belleville  &  Western  Ry.  Co.,  of  Belle- 
ville, has  been  incorporated  with  a  capital 
stock  of  $2,.500.  and  proposes  the  construction 
of  a  line  from  the  City  of  Belleville,  in  the 
County  of  St.  Clair,  111.,  to  a  point  in  section  !.>, 
township  1  south,  range  0  west,  St.  Clair 
County,  111.  The  incorporators  are  'Victor 
.Adami.  Coulterville ;  John  D.  Vogt,  R.  W. 
Hofheimer,  Peter  I.  (iumllach,  Ben  .A.  Gund- 
lach.    Belleville. 

.A  project  is  under  consideration  for  con- 
structing an  electric  railway  from  Rochelle  to 
Amboy.  The  projected  line  is  through  a 
farming  country  and  it  is  said  that  $50,000 
will  lie  necessary  to  assure  the  building  of  the 
line.  J.  J.  Burns,  Isabella  Bldg..  Chicago,  111., 
IS  the  promoter. 

Indiana. 

The  Indianapolis  Traction  &  Terminal 
Co.,  Indianapolis,  will  probably  shortly  under- 
take the  extension  of  its  East  Michigan  St. 
car  line  to   h^ierson  .Ave.,  at  Indianapolis. 

Preliminary  work  is  being  advanced  for  the 
proposed  electric  railway  from  Brazil  to  Lin- 
ton. .At  a  recent  meeting  at  Brazil  a  commit- 
tee of  two  was  appointed  in  Brazil.  Jackson, 
Sugar  Ridge,  Harrison  and  Lewis  Xownships, 
Clay  County,  and  from  Wright  and  Stockton 
Townships,  Greene  County,  to  circulate  peti 
tions  in  each  of  the  townships  mentioned,  ask- 
ing the  commissioners  of  the  two  counties  to 
call  special  elections  to  vote  the  proposed  I 
])er  cent  subsidies.  This  would  yield  a  total 
of  nearly  $2n0,00ii.  .A  motion  was  adopted  at 
the  meeting  that  if  no  company  of  capitalists 
coiild  be  found  who  were  willing  to  build  the 
road  that  a  local  stock  company  lie  organized 
and  the  line  be  financed  by  the  peo))le  of  Clay 
and  C.reene  counties,  X.  .A.  Harris,  Ilowes- 
\ille.    Ind.,   is  president  of  the  organization. 

Iowa. 

The  Chicago  i^  .X'orlhwestern  Ky.  will,  ac- 
cording to  reports  friim  Missouri  Valley.  la., 
construct  shops  at  that  place  estimated  to  cost 
$-10fi,(iOO. 

It  is  rumored  in  h'ort  Di.idgc-.  l;i.,  th.at  the 
MinneaiKilis  &■  .St,  Louis  R\ .  is  cijiilcmplating 
the  construction  of  new  tracks  tci  connect 
Kutlnen  and  Terril  in  northern  low.i.  and  that 
new  steel  will  then  be  laid  from  Terril  clear 
through  to  Otho.  south  of  Fort  Dodge,  K.  G. 
Kenly.  .Minneapidis,  Minn,,  is  hjigiiu-er  Main- 
ten.'ince   of   Way. 

Kansas. 

The  Manhatt.in  City  &  Interurb.in  Ry.  Co., 
Manhattan,  Kan.,  is  meeting  with  good  suc- 
cess in  securing  the  ri.ght  of  way  for  its  inter- 
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urban  line  from  Manliattan  to  Fort  Riley, 
and  it  looks  now  as  though  grading  work  for 
the  entire  line  would  be  started  early  in  the 
spring. 

The  Chicago,  Rock  Island  &  Pacific  is  said 
to  be  planning  to  have  grading  work  started 
soon  on  storage  yards  near  Shorey.  About  80 
acres  of  land  were  purchased  near  Shorey  a 
year  .ago. 

That  ranchers  along  the  proposed  route  of 
the  Scott  City  Northern  Ry.  are  strongly  in 
favor  of  the  proposed  line  is  shown  by  the 
fact  that  Jim  Drain  and  J.  E.  Bilby,  who  own 
ninety-four  quarter  sections  of  land  in  Scott 
and  Logan  Counties,  have  contributed  $20,000 
to  the  bonus  fund  to  secure  the  building  of 
the  new  Scott  City  Northern  Ry.  Ben  L. 
Allen,  Russell  Springs,  Kan.,  is  Chief  En- 
gineer. 

The  Kansas  City  Terminal  Ry.  Co..  Kansas 
City.  Mo.,  has  filed  plans  with  the  City  Com- 
missioners of  Kansas  City.  Kan.,  for  raising 
the  bridge  over  the  Kaw  River  and  the  tracks 
approaching.  The  bridge  and  tracks  must  be 
raised  to  conform  to  the  heights  of  the  dikes 
which  are  to  be  erected  for  flood  protection 
on  each  side  of  the  river.  It  will  he  neces- 
sary to  change  the  grades  of  several  streets, 
including  those  of  Osage  and  Adams,  Baird 
and   Rrent   Sts.  in  the   .'\rmourdale  district. 

Grading  work  has  been  started  by  Fred 
Coe.  Cottonwood  Falls,  on  the  third  link  of 
the  .Arkansas  Valley  Intcrurban  Ry.  Co.  The 
work  was  started  north  from  Sedgwick.  Mr. 
Coe's  contract  covering  the  grading  of  two 
miles  of  road  bed.  The  first  two  links  are 
now  in  operation  from  Wichita  to  Valley  Cen- 
ter and  to  Sedgwick.  There  arc  about  twelve 
miles  of  track  yet  to  be  constructed  to  reach 
Newton.  The  two  links  of  the  line  now  in 
operation  between  Wichita  and  \'alley  Cen- 
ter and   Sedgwick  are   17  miles  long. 

Kentucky. 

The  construction  of  an  interurban  railway 
from  Scottsville  to  Fountain  Run,  near  the 
Barren  and  Monroe  County  line,  is  under  con- 
sideration. The  projected  length  is  20  miles 
and  it  is  believed  that  the  line  will  ultimately 
be  extended  to  Lafayette,  Tenn.,  by  way  of 
Akersville.  Advices  from  Glasgow,  Ky.,  state 
that  the  project  is  being  financed  locally, 
among  those  interested  being  James  Hagan, 
Edward  Grooms  and  Orion  Lawrence. 

Steps  are  being  taken  for  the  construction 
of  an  electric  railway  between  Shelbyville  and 
Mt.  Eden.  It  is  said  that  sufficient  capital  to 
build  the  road  can  be  secured  if  the  property 
owners  will  donate  the  right  of  way.  Capt. 
N.  B.  Waugh,  Shelbyville,  Ky.,  is  the  pro- 
moter. 

The  Nashville,  Qiattanooga  &  St.  Louis  R. 
R..  Hunter  McDonald  chief  engineer,  has 
asked  bids  on  the  construction  of  three  miles 
of  new  work  near  Hickman.  Ky.,  embracing 
about  (10,000  cu.  yds.  of  grading,  with  a  small 
proportion  of  clearing  and  grubbing.  No 
mention  is  made  of  a  classification  for  loose 
or  solid  rock.  Work  must  be  begun  within 
ten  days  of  signing  of  contract  and  be  com- 
pleted within  three  months. 

Louisiana. 

The  New  Orleans,  Fort  Jackson  &  Grand 
Island  R.  R.,  which,  according  to  reports,  was 
recently  purchased  bv  a  Canadian  syndicate 
headed  by  Charles  D.  Warren,  oresident  of 
the  Traders'  Bank,  of  Toronto,  Canada,  Ont., 
is  said  to  be  planning  extensive  improvements 
to  include  an  extension  of  the  line  to  Grand 
Isle.  Surveys  for  the  extensions  are  said  to 
be  already  under  way.  The  road  at  present  is 
00  miles  long,  and  runs  on  the  other  side  of 
the  river  from  .Algiers,  the  west  bank  suburb 
of  New  Orleans,  down  to  Buras.  passing 
through  a  rich  plantation  country,  connecting 
with  big  sugar  farms  and  many  of  Louisiana's 
largest  orange  groves. 

Maine. 

.\  bill  is  now  before  the  state  legislature 
to  allow  the  Aroostook  Valley  Railroad  Co. 
(electric).  Presque  Isle.  Me.,  to  acquire  the 
line  and  franchises  of  the  Canadian  Pacific 
Ry.  between  Presque  Isle,  in  Maine,  and 
.Vroosloo'x   Junction,   N.    B..   a   distance   of  .S3 


miles.  The  Aroostook  Valley  is  operated  in 
connection  with  the  Canadian  Pacific  getting 
its  power  from  the  electric  power  station  at 
the  foot  of  the  international  rapids  of  the 
.\roostook  River,  known  as  Aroostook  Falls. 
The  Canadian  Pacific  is  commonly  believed  to 
be  the  owner  of  the  electric  corporation.  The 
latter  operates  H  miles  of  line  from  the  Ca- 
nadian Pacific  yard  in  Presque  Isle  to  the 
village  of  Washburn,  in  the  next  township  to 
the  northwest. 

Further  information  is  now  available  re- 
garding the  proposed  railroad  from  Bangor  to 
Houlton  mentioned  in  our  last  issue.  It  is 
stated  that  the  proposed  route  is  nearly  a 
straight  line  between  the  two  places,  a  dis- 
tance of  about  108  miles.  The  first  20  miles 
or  so  of  the  line  from  Bangor  will  be  nearly 
due  east.  Holden,  East  Eddingtou,  Clifton 
and  .Amherst  will  be  on  the  line,  while  Maria- 
ville,  Otis  and  Aurora  will  be  but  a  few 
miles  away.  From  a  point  in  Clifton  the 
route  swings  and  heads  straight  for  Houlton. 
Then  comes  40  or  50  miles  through  the  wilder- 
ness. The  line  goes  through  the  Riceville 
tannery  district  and  skirts  the  Sisladobsis 
lakes.  Springfield  will  be  on  the  line,  as  will 
Carroll  and  Prentiss.  The  new  road  then 
swings  nearer  the  line  of  the  Maine  Central 
and  will  cross  its  line  and  also  the  Canadian 
Pacific  at  or  near  Bancroft  station.  From 
there  the  line  will  pass  through  a  farming  dis- 
trict to  Houlton.  The  route  has  already  been 
surveyed,  and  except  for  the  first  '2o  miles, 
which  will  require  some  cuts  and  fills,  will  be 
comparatively  easy  to  build.  The  promoters 
are  mostly  Maine  capitalists  with  A.  L.  Lum- 
bert  of   Houlton  the  principal  attorney. 

The  State  Board  of  Railroad  Commission- 
ers has  granted  locations  for  a  new  branch 
line  through  the  Allegash  Valley  from  West 
Sebois,  Piscataquis  County,  to  St.  Francis 
plantation  in  Aroostook  County  (157  miles) 
to  the  Bangor  &  Aroostook  R.  R.  The  pro- 
posed new  line  will  cost  nearly  $8,000,000,  and 
it  will  e.xtend  close  to  the  Canadian  border  and 
will  open  up  a  hitherto  inaccessible  district. 
M.  Burpee,  Houlton,  Me.,  is  Chief  Engineer. 

Maryland. 

Advices  from  Baltimore  state  that  the  Kent 
Traction  Co.  has  been  organized  with  a  capi- 
tal stock  of  $200,000,  over  half  of  which  has 
been  subscribed,  for  the  purpose  of  building 
trolley  lines  on  the  Eastern  shore.  The  first 
line  to  be  built  will  be  from  Chestertown  to 
Tolchester.  All  right  of  way  for  this  line 
has  been  secured.  A  7-mile  branch  to  Rock 
Hall  is  also  proposed.  The  directors  of  the 
company  are :  Frederick  G.  Usilton,  Wilbur 
W.  Hubbard,  J.  H.  Sides,  J.  D.  Bachus,  H.  M. 
Klem  fetter,  W.  B.  Copper  and  T.  D.  Bowers. 

Massachusetts. 

A  joint  board  of  State  Commissioners  on 
municipal  improvements  has  submitted  its 
final  report  to  the  Legislature.  In  its  report 
the  board  recommends  that  the  New  York, 
New  Haven  &  Hartford-Boston  &  Maine  rail- 
road be  permitted  to  construct  a  tunnel  from 
the  North  station  to  the  South  station  in  Bos- 
ton. The  board  suggests  that  the  city  of  Bos- 
ton construct  a  surface  highway  between 
those  two  points,  and  points  out  that  probably 
$2,000,000  can  l)e  saved  by  building  the  high- 
way simultaneously  with  the  construction  of 
the   tunnel. 

Michigan. 

The  Michigan  United  Rys.  Co.,  Lansing, 
Mich.,  has  surveys  under  way  for  an  exten- 
sion to  Chesaning. 

Advices  from  ^lanistee  state  that  the  Buck- 
lev  &  Douglas  Lumber  Co.  has  bought  from 
the  David  Ward  estate  40,000,000  feet  of  tim- 
ber holdings  in  Kalkaska  and  .Antrim  coun- 
ties. .About  20  miles  of  track  will  be  laid 
from   Baxter. 

The  Pere  Marquette  R.  R.,  J.  F.  Deimling, 
Chief  Engineer,   Detroit.   Mich.,   is  said  to  be 
considering   double   tracking    its    line   between 
Holland  and  Grand  Rapids. 
Minnesota. 

The  Chicago  Great  Western  Ry.  is  reported 
to  have  decided  to  construct  a  new  line  be- 
tween   Nerstrand   and   Dennison. 


Resolutions  have  been  introduced  in  the 
City  Council  of  Minneapolis  ordering  the  lo- 
cal street  railw.iy  company  to  construct  and 
operate  within  ten  months  the  following  ex- 
tensions :  Emerson  Ave.  N,  between  3(ith 
and  43d  Aves. ;  Lyndale  Ave.  N,  between  42d 
Ave.  and  the  city  limits ;  Penn  Ave.  N,  be- 
tween 32d  and  44th  Aves. ;  20th  Ave.  N,  from 
Washington  Ave.  to  13th  Ave.  NE  and  Mon- 
roe St. ;  Bloomington  and  Cedar  Aves.,  be- 
tween 34th  and  38th  Sts. 

It  is  expected  that  track  laying  for  the 
Duluth-Winnipeg  &  Pacific  Ry.,  the  Canadian 
Northern's  direct  Duluth-Winnipeg  line,  will 
begin  May  1,  and  the  line  be  completed  by 
.September.  Grading  and  bridge  building  have 
continued  without  a  hitch  in  spite  of  the  cold 
weather,  and  the  work  thus  far  has  been  done 
exactly  on  the  schedule  prepared  last  summer. 
Grading  will  be  finished  by  May  1  and  track 
baying  will  start  on  that  date  at  both  ends  of 
the  line.  Twenty  miles  of  track  already  have 
been  completed  at  Virginia,  Minn. 

It  is  rumored  in  Little  Falls,  Minn.,  that 
the  Minneapolis,  St.  Paul  &  Sault  Ste.  Marie 
Ry.  (Soo  line)  is  considering  the  construc- 
tion of  a  line  through  that  place  from  Cuyuna 
to  meet  the  other  line  near  Bowlus,  giving 
the  company  a  more  direct  line  from  the  range 
towns  to  the  Twin  Cites. 

Missouri. 

The  Commercial  Club  of  Canton,  Mo.,  is 
taking  steps  for  securing  the  construction  of 
.'in  electric  railway  from  Canton  to  Memphis, 
Mo.,  via  Monticello.  Two  routes  are  under 
consideration,  either  of  which  can  be  made 
ready  for  the  rolling  stock  at  a  cost  not  to 
exceed  $160,000. 

A  committee  of  which  Frank  A.  Faxon  is 
chairman,  has  been  appointed  at  Kansas  City, 
Mo.,  to  consider  a  proposition  for  construct- 
ing a  single  track  interurban  line  from  Kan- 
sas City  to  Excelsior  Springs  and  to  deter- 
mine the  best  course  to  pursue  to  raise  the 
necessary  $1,000,000  for  the  construction  of  the 
line. 

Kansas  City,  Mo.,  and  Vicinity. 

(eKCL'I.AR     CORRESPOXDENXE.) 

One  of  the  most  important  traction  deals 
ever  made  in  Kansas  City  was  consummated 
here  last  week,  when  the  line  known  as  the 
"Strang  Road"  was  sold  to  the  McKinley  Syn- 
dicate of  Illinois.  The  Strang  Road  as  it  now 
stands  does  not  cover  a  great  amount  of  terri- 
tory, running  only  between  Kansas  City  and 
Olathe,  a  distance  of  22  miles,  but  its  sale  an- 
nounces the  entrance  of  the  powerful  McKin 
ley  lines  in  this  section  of  country.  Of  course, 
no  definite  plans  for  extensions  are  assured  at 
this  writing,  but  it  seems  to  be  clearly  under- 
stood that  a  line  will  be  built  at  once  from 
Olathe  to  Topeka.  In  fact  the  surveys  for 
such  an  extension  have  already  been  made. 
This  new  road  will  run  through  Lawrence  and 
will  be  a  very  direct  line  between  Kansas  City 
and  the  State  Capitol.  When  one  considers 
that  the  building  of  only  100  miles  of  road 
to  the  south  of  Olathe  will  connect  Kansas 
City  by  traction  lines  to  300  miles  of  roads 
already  constructed,  it  is  not  hard  to  guess 
this  link  will  be  built  as  soon  as  possible.  Such 
an  extension  will  put  us  in  direct  touch  by 
electric  roads  with  the  great  oil,  gas  and 
mineral  fields  of  the  Southwest.  More  definite 
information  will  be  available  later  and  we 
will  promptly  report  same. 

Labor  agents  in  Kansas  City  report  that  de- 
mands for  labor  are  extremely  light,  and  that 
there  are  some  excellent  foreign  gangs  in  the 
city  ready  to  go  to  work.  White  labor  is  also 
plentiful  and  many  "old  timers"  are  out  of 
employment. 

J.  C.  Nichols,  who  is  building  what  is  known 
as  the  Countrv-  Club  District  of  this  city,  is 
doing  some  of  the  grading  in  that  section  with 
his  own  forces.  However,  as  soon  as  spring 
fairly  opens  here,  he  plans  to  let  some  nice 
grading  contracts  in  that  section.  There  is  a 
large  amount  of  work  yet  to  be  done  involv- 
ing some  rock. 

The  weather  in  Kansas  City  and  vicinity 
continues  ideal  and  graders  who  have  been 
fortunate    enough    to    have    had   uncompleted 
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work  from  fall  have  hardly  been  delayed  a 
day  in  their  operations  this  winter.  As  a 
result  many  contractors  are  far  ahead  of  their 
original  plans  on  their  work. 

The  writer  has  just  returned  from  Omaha, 
where  bids  have  been  received  on  31  miles  of 
new  Union  Pacific  work.  Tliis  extension  runs 
from  North  Port  to  Gering,  Nebr.,  and  in- 
volves about  6UO,000  yds.  of  material.  The 
work  will  be  practically  all  a  team  proposi- 
tion. A  large  number  of  contractors  bid  on 
the  work,  including  such  well  known  rail- 
road builders  as  Ivilpatrick  Bros.  &  Collins, 
Mac.\rthur  Bros.  Co.  and  Phelan  &  Shirley. 
It  is  pleasing  to  note  tlie  optimistic  light  in 
which  the  contractors,  practically  to  a  man, 
view  the  coming  season.  It  is  now  thought 
that  there  will  be  a  large  amount  of  work  let 
very  shortly.  The  Union  Pacific  have  given 
substantial  assurance  of  large  plans  by  ap- 
propriating $75,000,000  for  betterment  work 
to  cover  a  period  of  five  'years.  The  plan 
seems  to  be  for  a  double  track  from  Omaha  to 
the  coast  and  for  numerous  "feeders."  The 
general  ideas  as  to  new  work  have  been  boost- 
■ed  a  hundred  per  cent  within  the  last  two 
weeks  and  everything  now  points  to  the  fact 
that  1911  will  be  one  more  year  of  added 
prosperity  to  the  contracting  world.  At  this 
writing  we  cannot  say  who  the  successful 
bidder  on  the  31  miles  above  mentioned  will 
he  as  no  announcements  have  been  made  by 
the  Union  Pacific  officials. 

Montana. 

Maps  and  blue  prints  are  being  prepared, 
for  the  proposed  Missoula-Hamilton  Ry.,  and 
it  is  believed  that  bids  for  construction  work 
may  be  asked  shortly.  This  railroad  is  re- 
ported as  backed  by  the  Bitter  Root  Valley 
Irrigation  Co.,  104  Dearborn  St.,  Chicago,  III 

New  Hampshire. 

The  Boston  &  Maine  R.  R.  (New  York, 
New  Haven  &  Hartford  line)  is  considering 
•electrifying  the  railroad  now  operating  up 
Mount  Washington.  It  is  said  that  a  power 
plant  will  be  located  at  the  base  of  the  moun- 
tain. 

New  Jersey. 

Surveys  have  been  under  way  in  Verona 
Borough  from  the  mountain  top  to  the  Caldwell 
line  for  a  proposed  railroad  to  connect  with 
Morristown  by  way  of  Parsippany.  It  is  be- 
lieved that  an  old  railroad  embankment  will 
be  followed  as  near  as  possible,  but  in  Mont- 
clair  there  is  a  talk  of  a  tunnel  from  the  pres- 
ent terminal  to  a  point  west  of  the  Orange 
Mountains.  The  Delaware,  Lackawanna  & 
Western  is  said  to  be  back  of  the  project. 

The  Wildwood  &  Delaware  Bay  Short  Line 
R.  R.  Co.,  which  is  building  a  new  road  across 
the  meadows  from  Wildwood  to  the  mainland 
to  connect  with  the  Philadelphia  &  Reading 
Railway  Co.'s  Cape 'May  line,  is  said  to  be  ar- 
ranging to  increase  greatly  its  force  of  work- 
men employed  on  the  building  of  the  road,  in 
order  to  rush  the  work  tii  completion  as 
quickly  as  possible.  At  a  recent  meeting  at 
Wildwood  the  stockholders  elected  the  follow- 
ing officers:  President,  Curtis  T.  Baker;  vice- 
president,  George  Nelson  Smith;  treasurer,  R. 
W.  Ryan;  secretary,  Jed  DuBois;  directors, 
Warren  D.  Hann,  Oliver  I.  Blackvvell,  Evans 
G.  Slaughter,  John  Newcomb.  J.  A.  Harris, 
Carl  Erickson,  H.  E.  Weir,  Thomas  S.  Goslin. 

New  York. 

The  International  Traction  Rys.  Co.  is 
being  organized  at  Buffalo,  N.  Y.,  by  parties 
interested  in  the  International  Ry.  Co.,  which 
operates  374  miles  of  electric  railway.  The 
new  company  is  being  formed  for  the  specific 
purpose  of  constructing  and  operating,  a  trol- 
ley line  through  .Abbott  road  from  Cazenovia 
Street  to  the  south  city  line  of  Buffalo.  This 
will  give  a  connection  with  the  Buffalo  South- 
ern Ry.  which  now  comes  to  the  city  at  South 
Park  .Avenue.  The  new  company  is  to  be 
capitalized  at  $100,000,  and  the  prospective  di- 
rectors are  Morris  Cohn  of  Niagara  Falls, 
Thomas  E.  Mitten  of  Chicago,  Edmund  B. 
Osier  of  Toronto,  Robert  L.  Fryer,  O.  P. 
Letchworth,   Porter   Norton.   Thomas   Pcnnev, 


Nelson  Rolnnson  and  Henry  C.  Zeller.  As 
yet  no  application  for  a  certificate  of  necessity 
has  been  made  by  the  new  company  to  the 
public  service  commission.  Formal  applica- 
tion to  build  the  proposed  new  line  will  be 
made  to  the  common  council  in  a  short  time. 

The  New  York  Central  &  Hudson  River 
R.  R.  has  had  engineers  at  Lyons  working  on 
plans  for  track  raising  at  that  place.  Work 
on  this  improvement,  which  will  mean  the 
raising  of  all  the  tracks  in  the  local  yards, 
will  be  started  in  the  spring. 

The  New  York,  Ontario  &  Western  Ry., 
J.  E.  Childs,  General  Manager,  56  Beaver  St., 
New  York,  has  applied  to  the  public  service 
commission  of  the  Second  New  York  district 
at  Albany  for  authority  to  issue  $2,702,000  of 
its  4  per  cent  general  mortgage  bonds. 

The  State  Public  Service  Commission  will 
hold  a  hearing  at  Albany  on  March  1,  when 
final  arguments  of  counsel  will  be  heard  on 
the  application  of  the  Frontier  &  Western 
R.  R.,  for  permission  to  build  a  3-miIe  line 
in   the   Black  Rock  district  of  Buffalo. 

The  Corning,  Keuka  Lake  &  Ontario  Ry., 
mentioned  in  our  Jan.  25  issue,  has  completed 
surveys  for  its  projected  8(J-miIe  line  from 
Corning  to  Sodus  Bay,  and  has  secured  the 
capital  for  construction  purposes.  Construc- 
tion contracts  are  to  be  let  soon.  J.  C.  Znn- 
merman,  Bradford,  N.  Y.,  is  President. 

Citizens  of  Montrose  have  voted  to  take 
$30,000  of  construction  bonds  of  the  Scranton- 
Binghamton  R.  R.  Co.,  which  proposes  to 
build  a  trolley  road  between  the  places  named. 
It  is  stated  track  construction  work  at  the 
southern  end  of  the  line  will  be  started  in 
the  spring. 

North  Carolina. 

The  LTnion  Trust  Co.,  Pittsburg,  Pa.,  has 
purchased  the  entire  issue  of  $5,000,000  first 
mortgage  4  per  cent  50-year  gold  bonds  of  the 
Winston-Salem  Southern  Ry.  Co.,  of  North 
Carolina.  The  bonds  are  dated  July  1,  1910, 
and  are  payable  July  1,  1900,  the  interest  peri- 
ods being  Jan.  1  and  July  1.  The  Winston- 
Salem  Ry.  is  jointly  owned  by  the  Norfolk  & 
Western  Ry.  Co.  and  the  Atlantic  Coast  Line 
R.  R.  Co.,  and  runs  89  miles  from  a  connection 
on  the  north  with  the  Norfolk  &  Western  at 
Winston-Salem,  N.  C,  to  a  connection  on  the 
south  with  the  Atlantic  Coast  Line  R.  R.  at 
Wadesboro,  N.  C.  The  entire  issue  of 
$5,000,000  bonds  is  sold  to  complete  and  pay 
for  the  construction  and  equipment  of  the 
line. 

North  Dakota. 

Press  reports  quote  H.  T.  Winter,  Construc- 
tion Superintendent,  Morris  &  Sheppard  Co., 
St.  Paul,  Minn.,  which  has  the  contract  for 
the  construction  of  the  Great  Northern 
Branch  to  Stanley,  as  stating  that  work 
will  be  rushed  to  completion  this  year. 
Work  of  constructing  a  round  house  at  that 
city,  depots  along  the  line,  laying  the  rails, 
etc.,  for  which  his  company  holds  the  contract, 
will  start  early  in  the  spring  and  will  be 
rushed  to  completion  as  soon  as  possible.  It  is 
likely  that  the  work  of  arranging  for  perma- 
nent water  supply  stations  will  be  sublet  to 
Fairbank,  Morse  &  Co.  Other  work  will  also 
be  sublet  and  it  is  pretty  certain  that  trains 
will  be  running  before  the  coming  summer  is 
over.  Eight  depots  are  to  be  constructed,  a 
few  loading  platforms,  and  a  four-stall  round- 
house. Stanley  is  the  terminus  of  the  new 
branch  which  will  open  up  about  the  richest 
farming  country  in  the  state. 
Ohio. 

The  Northern  Ohio  Traction  &  Light  Co., 
Akron,  O.,  has  acquired  the  right  of  way  for 
double  tracking  its  line  between  Cuyahoga 
Falls  and  Newburg,  and  it  is  believed  that  con- 
struction work  on  the  improvement,  which 
will  be  an  expensive  one,  will  be  started  this 
spring. 

The  Ohio  Electric  Ry.  Co.,  Cincuuiati,  O., 
has  placed  $6,000,000  of  ti  per  cent  notes  with 
Drexel  &  Co.  of  Philadelphia.  Four  million 
dollars  of  stock  has  also  been  sold.  Proceeds 
from  the  sale  of  the  securities  are  to  be  used 
in  improvements  and  in  cxtcn.sions  to  the  Ohio 


Electric  Ry.  properties.  Among  the  lines  the 
Ohio  Electric  Ry.  Co.  controls  are  the  Cin- 
cinnati, Dayton  &  Toledo;  the  Indiana,  Co- 
lumbus &  Eastern ;  the  Columbus,  Newark  & 
Zanesville ;  the  Dayton  &  Western,  and  the 
Lima  &  Toledo. 

It  is  believed  in  interurban  circles  that  the 
Youngstown  &  Lake  Erie  interurban  gasoline- 
electric  line  between  Youngstown  and  Con- 
neaut,  will  be  built  soon.  The  line  was  pro- 
jected five  years  ago,  but  the  panic  of  1907 
I)revented  the  projectors  from  getting  finan- 
cial assistance.  The  road  recently  secured  an 
e-xtension  of  its  franchise  in  Youngstown  and 
has  the  right  of  way  and  a  local  franchise. 
The  line  plans  to  run  to  the  harbor  at  Con- 
neaut,  where  the  road  contemplates  erection 
of  a  summer  park. 

®The  following  is  a  list  of  the  contractors 
who  secured  new  work  on  the  Cincinnati  Divi- 
sion of  the  Chesapeake  &  Ohio  Ry.,  between 
Russell  and  Cincinnati :  Louisa  Contract  Co., 
Louisa,  Ky. ;  Boxlev  Bros.,  Concord,  Ky. ; 
P.  T.  Board,  Charleston,  W.  Va. ;  W.  I. 
Steele,  Charlottesville,  Va. ;  Lane  Bros.  Co., 
Altavista,  Va. ;  Langhorne  &  Langhorne, 
Lynchburg,  Va. ;  Carpenter  &  Boxley,  Roa- 
noke, Va. ;  Pitts  &  Morris,  Roanoke,  Va. ; 
Rinehart  &  Dennis,  Washington,  D.  C. ;  Wat- 
son Contract  Co.,  Foster,  Ky. ;  B.  R.  Cowherd 
&  Co.,  Columbia,  Va. 

Stockholders  of  the  Cleveland.  Painesville 
&  Eastern  R.  R.  Co.  (electric),  Cleveland,  O., 
have  approved  an  increase  of  capital  stock 
from  $2,000,000  to  $3,500,000.  It  is  said  that 
$500,000  new  bonds  also  will  be  issued  for 
extensions  and  improvements. 

Directors  of  the  Northern  Ohio  Light  & 
Traction  Co.,  Akron,  O.,  have  decided  that 
the  new  financing  of  that  company  for  the 
purpose  of  making  extensive  improvements 
in  the  motive  power  and  equipment  of  the 
road  will  be  done  by  means  of  an  issue  of 
preferred  stock  instead  of  by  a  bond  issue.  It 
is  stated  that  it  will  be  a  6  per  cent  cumula- 
tive stock,  offered  in  an  initial  issue  of 
$1,000,000  at  a  slight  discount  under  par  to 
its  stockholders,  the  remainder  to  be  written 
by  a  prominent  New  York  financial  house. 

Surveys  are  to  be  started  shortly,  it  is  said, 
for  the  extension  of  the  Baltimore  &  Ohio 
Southwestern  Ry.  yards  at  Mill  Creek  Valley, 
near  Cumminsville.  It  is  said  that  the  Balti- 
more &  Ohio  will  spend  $1,000,000  in  the  re- 
construction and  enlargement  of  the  yards  of 
the  B.  &  O.  S.  W.  in  Millcreek  Valley.  A 
great  deal  of  land  has  been  purchased  by  the 
B.  &  O.  in  the  vicinity  of  the  present  yards 
at  that  point,  and  this  will  be  utilized  in  the 
enlargement  and  improvements  which  are  to 
be  made.  The  reconstructed  yards  will  be 
regraded  and  about  twice  the  number  of  tracks 
now  in  service  there  will  be  laid.  .A  large 
modern  roundhouse  will  be  built. 

The  Cincinnati  LInion  Depot  &  Terminal 
Co..  Third  National  Bank  Bldg.,  Cincinnati, 
is  about  ready  to  submit  final  figures  to  the 
interested  railroads  for  the  proposed  new  union 
depot  and  terminal  at  Cincinnati.  Some  of 
the  figures  for  the  work  are  as  follows :  Per- 
manent wav  from  Millcreek  to  Hartwell : 
Rail,  8,805 'tons;  $264,1-50;  structural  steel, 
122,330  tons,  $7,739,800;  grading,  1,515,000 
yds.,  $45,450;  concrete,  180,200  yds.,  $1,441,- 
tiOO,  total  of  four  items,  $9,495,550.  The  cost 
of  the  union  depot  building  will  depend  upon 
whether  Plan  No.  1  or  Plan  No.  2  is  finally 
adoiJted,  but  it  will  probably  not  be  less  than 
f4,000,000  nor  more  than  $5,000,000. 

Three  resolutions  for  grade  crossing  elim- 
ination have  been  introduced  recently  in  the 
City  Council  of  Cincinnati,  O.  Two  of  them 
relate  to  the  Ludlow  avenue  crossing,  one 
declaring  intent  to  appropriate  property,  and 
the  other  approving  the  plans  and  specifica- 
tions. The  third  resolution  directs  the  Penn- 
sylvania R.  R.  Co.  to  proceed  with  the  Rock- 
wood  crossing  over  Eastern  .\venue. 

Aug.  C.  Schultz,  County  Surveyor,  San- 
dusky, O.,  has  made  surveys  for  the  elimina- 
tion of  what  is  known  as  the  "Old  Woman's 
creek  crossing,"  midway  between  Huron  and 
Vermillion,  on  the  line  of  the  Lake  Shore 
Electric  railway. 


^  indicates  work  now  open  for  bids.        <^  indicates  a  contract  let  recently. 
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Oklahoma. 

The  Oklahoma  Ry.  Co.,  A.  H.  Classen, 
President.  Oklahoma  City,  has  a  proposition 
under  consideration  for  increasing  its  capital 
stock  from  $S.OOO,000  to  $15,000,000.  The 
company  is  building  a  line  to  Edmond  and 
also  has  plans  for  connecting  the  principal 
towns  of  central  Oklahoma — Guthrie,  Shaw- 
nee. (."Iklahoma  City,  El  Reno,  Norman,  Ed- 
mond and  others. 

The  city  of  .^rdmore  has  accepted  the  propo- 
sition of  E.  R.  Sutton  of  Philadelphia  and 
H.  L.  Robertson  and  J.  L,  llamon  of  Lawton. 
to  build  a  line  of  road  from  Lawton  by  way 
of  Duncan  and  Oil  City  and  on  to  Sherman. 
Tex.  The  bonus  was  $100,000  in  cash  and  the 
right  of  way  and  terminal  facilities  requested. 
The  promoters  will  next  visit  Sherman.  Dun- 
can and  L.'iwton,  having  already  agreed  to 
raise  their  bonus. 

-At  a  recent  meeting  of  the  Chamber  of 
Commerce  of  Hugo,  Okla..  definite  steps  were 
taken  to  build  the  Hugo  &-  .Atoka  R.  R.,  a  dis- 
tance of  approximatclv  10  miles.  A  complete 
survey  of  the  line  will  be  made  at  once  and  it 
is  expected  grading  will  start  within  00  days. 
Stock  to  the  amount  of  $7.5.000  is  said  to  have 
been  subscribed.  A  charter  will  be  applied 
for  within  a  few  days.  .A  movement  was 
started  to  build  this  road  two  years  ago.  but 
was  abandoned.  It  is  now  proposed  to 
build  and  operate  the  road  with  local  capital. 

Good  progress  is  being  made  on  the  grad- 
ing work  for  the  Oklahoma  Traction  Co.'s  line 
to  Red  Oak,  four  miles  from  Tulsa,  and  it  is 
expected  that  everything  will  be  ready  for 
track  laying  bv  the  middle  of  this  month. 

A  bill  was  introduced  in  the  .State  Legisla- 
ture on  Feb.  2  providing  for  the  construction 
of  a  railroad  across  the  state.  The  proposed 
line  would  run  from  the  northwest  to  the 
southeast  section  of  the  state  a  distance  of 
425  miles,  opening  up  new  agricultural  coal 
and  timber  lands.  The  bill  asks  for  an  elec- 
tion to  vote  on  a  bond  issue  of  $10,000,000  for 
the  purpose  of  building  the  road. 

The  Cherryville.  Oklahoma  &  Texas  R.  R.. 
mentioned  in  our  last  issue,  is  reported  to  have 
let  a  contract  for  the  construction  of  the  pro- 
posed railroad  from  Siloam  Springs.  Ark.,  to 
Vinita.  Okla.  S.  M.  Porter,  Caney.  Kan.,  is 
President. 

According  to  advices  from  Ardmore.  Okla.. 
S.  L.  Vandiver.  Atlanta,  Ga.,  representing 
mine  owmers  of  Georgia  and  Tennessee,  is 
planning  to  improve  the  equipment  of  the 
mines  and  to  construct  a  line  of  railroads  to 
the  western  part  of  the  county,  where  they 
are  located. 

Advices  from  Guthrie,  Okla..  state  that 
Eugene  Tilleux.  Chief  Engineer  of  the  pro- 
posed Buffalo  &  Northern  R.  R.,  recently  char- 
tered, is  seeking  a  connection  with  the  St. 
Louis  &  San  Francisco  for  the  road  which  is 
to  be  built  west  of  Buffalo  across  "No  Man's 
Land."  to  either  Enid  or  Avard.  Officials  of 
the  company  are  negotiating  with  Enid  on  the 
proposition   of  building   into  that  city. 

The  incorporators  of  the  Kansas.  Oklahoma 
&  Panama  R.  R.  Co.,  mentioned  in  our  last 
issue  as  planning  the  construction  of  two  lines, 
one  starting  in  Beaver  or  Harper  County, 
Okla.,  and  running  southwest  to  a  point  on  the 
Texas  line  in  Love  County,  the  other  starting 
in  Beckham,  Washita  or  Kiowa  County  and 
running  east  to  Oklahoma  Citv.  are  Richard 
W.  Ruffin.  of  Hamilton,  O. :  F.'.\.  Mosher,  of 
Port.  Okla.,  and  John  Dumars. 

Oregon. 

The  Grants  Pass  &  Western  Ry..  a  new 
project  reported  to  be  backed  by  Harriman 
interests,  has  engineers  in  the  field  working 
between  Grants  Pass  and  Crescent  City.  Op- 
tions on  right  of  way  property  are  being  se- 
cured. It  is  believed  that  this  is  to  be  an  elec- 
tric line. 

The  Commercial  Club,  of  Corvallis,  has  or- 
ganized a  committee  with  J.  F.  Allen,  chair- 
man, to  initiate  a  vigorous  campaign  to  bring 
the  projected  line  of  the  Oregon  Electric  Ry. 
Co.,  of  Portland,  to  Corvallis.  It  is  proposed 
to  induce  the  company  to  build  the  Portland- 
Eugene    line    through    Corvallis,    thus    placing 


that    city    on    main    line   with    direct    through 
service  to  Portland. 

According  to  advices  from  Pendleton,  Ore., 
engineeers  are  now  in  the  field  preparing  for 
the  immediate  construction  of  an  additional 
Iti  miles  of  double  track  on  the  Oregon- Wash- 
ington Railroad  &  Navigation  Co.  line  be- 
tween Deschutes  and  Blalock,  which  section, 
with  the  30  miles  of  double  track  recently 
completed  between  The  Dalles  and  Deschutes, 
will  comprise  a  total  of  46  miles  of  such  track, 
which  will  eventually  extend  to  Portland. 
Twohy  Bros.'  have  completed  their  part  of  the 
improvement  between  Pendleton  and  Yoakum, 
Ore.,  and  track  laying  is  under  way  on  both' 
ends.  On  the  Yoakum  end  three  miles  have 
been  completed,  including  the  stretch  through 
the  tunnel  which  cuts  out  Horseshoe  curve. 
The  contractors  are  already  at  w^ork  on  the 
erection  of  the  steel  bridge  at  Coe  and  state 
that  it  will  be  ready  for  use  w'ithin  three 
weeks.  The  steam  shovels  have  cut  into  the 
gravel  pit,  working  trains  have  been  requisi- 
tioned and  the  work  of  ballasting  this  three 
mile  stretch  will  conunence  inunediately  so 
that  with  the  completion  of  the  bridge,  all 
trains  will  be  routed  over  it. 

Officials  of  the  Great  Southern  R.  R.,  J.  G. 
Heimrich,  General  Manager,  The  Dalles,  Ore., 
has  been  over  the  route  of  a  projected  ex- 
tension of  the  line  to  a  point  beyond  Dufur. 
Surveys  for  this  extension  were  made  last 
spring. 

Pennsylvania. 

®A.  L.  Anderson  &  Bros.,  Inc.,  Altoona, 
Pa.,  have  been  awarded  the  contract  for  con- 
structing the  Black  Lick  connection  and  the 
Elk  Creek  branch  for  the  Blacklick  &  Yellow- 
creek  R.  R.  The  work  is  located  in  Cambria 
and  Indiana  counties,  Pa.,  and  includes 
200,000  cu.  yds,  of  earth  excavation,  15,000 
cu.  yds.  rock  excavation  and  10  small  concrete 
and  rubble  masonry  bridges.  Work  has  been 
started  and  the  contractors  now  have  about 
2.50  men  on  the  job.  It  is  expected  that  the 
grading  will  be  completed  in  si.x  months. 

Eastern  capitalists  are  reported  to  have  sub- 
scribed the  necessary  capital  to  assure  the  con- 
struction of  the  proposed  street  car  line  from 
Beaver  Falls  to  New  Castle,  and  it  is  ex- 
pected that  actual  construction  work  will  be 
started  early  this  spring.  J.  V.  Cunningham, 
New  Castle,  Pa.,  is  one  of  the  promoters. 

The  State  Water  Supply  Commission  has 
approved  applications  of  the  Lehigh  Valley 
R.  R.  Co.  for  a  fill  along  the  Lehigh  at  Cem- 
enton  and  of  the  Pittsburg  &  Shawnnit  along 
the  Allegheny  River  and  Mahoning  Creek  in 
Armstrong  county. 

The  Pennsylvania  R.  R.  is  said  to  be  plan- 
ning to  expend  about  $200,000  for  new  freight 
transfer  facilities  in  the  upper  end  of  Harris- 
burg.  The  work  is  said  to  involve  a  large 
freight  station  at  Maclay  Street  and  the  re- 
construction of  a  large  part  of  the  Harrisburg 
yards. 

Reports  in  Harrisburg  are  to  the  effect  that 
the  Cumberland  Valley  R.  R.  is  to  run  four 
tracks  from  Harrisburg  through  Carlisle  for 
the  benefit  of  its  parent  road,  the  Pennsylva- 
nia, which,  it  is  expected,  will  then  avail  it- 
self of  the  Cumberland  Valley  tracks  in  a 
short  cut  w-est  to  Pittsburg,  branching  from 
the  Cumberland  Valley  near  Newville.  Fur- 
ther currency  is  given  to  the  reports  by  the 
acquisition  of  large  tracts  of  land  adjoin- 
ing Newville. 

The  time  limit  for  deposit  of  the  Quaker- 
town  Traction  Co.'s  bonds,  in  acceptance  of 
the  offer  of  the  Lehigh  Valley  Transit  Co., 
Allentown,  Pa.,  to  purchase  the  line  of  the 
former  by  an  exchange  of  bonds,  has  been  ex- 
tended to  Feb.  9.  Thus  far  the  bondholders 
of  the  Quakertown  corporation  have  deposited 
$240,0(10  of  a  total  issue  of  $300,000.  It  is  said 
that  unless  all  the  bonds  are  deposited  by 
Feb.  9,  in  all  probability  the  negotiations  to 
purchase  will  be  discontinued.  In  that  case 
the  Lehigh  Valley  Transit  Co.  will  build  its 
own  line  through  the  territory  in  which  it 
uses  the  tracks  of  the  Quakertow^n  Traction 
Co.  as  a  connecting  link. 

Extensive  subway  work  for  the  city  of 
Philadelphia  is  advocated  by  Mayor  Reyburn. 


The  tentative  plans  call  for  a  4-track  subway 
the  entire  length  of  Broad  St.,  which  is  eleven 
miles  long,  to  be  owned  by  the  city ;  the  ex- 
tension of  the  Market  St.  subway  system  of 
the  Philadelphia  Rapid  Transit  Co.  to  Cam- 
den, N.  J.,  through  tunnels  under  the  Dela- 
ware River.  All  the  projected  improvements, 
it  is  said,  are  to  be  made  under  a  $60,000,000 
city  loan,  of  which  $28,000,000  will  be  spent 
on  the  Broad  St.  subway.  Already  the  steps 
necessary  to  make  the  loan  possible  have  been 
taken  in'  the  Legislature.  The  proposed  sub- 
w.ay  under  Broad  St.  is  to  be  controlled  by  the 
city,  but  if  built  probably  will  be  leased  to  the 
Union  Traction  Co.,  a  subsidiary  concern  of 
the  Philadelphia  Rapid  Transit  Co.,  which  con- 
trols all  the  street  car  lines  of  Philadelphia. 

Construction  work  is  stated  to  have  been 
started  on  the  Lehigh-New  England  R.  R. 
extension,  contract  for  which  was  awarded  a 
short  time  ago  to  Mac.\rtlnir  Bros.,  New  York 
and  Chicago,  as  noted  in  these  columns.  Mac- 
.\rthur  Bros.  Co.  have  opened  offices  for  this 
work  in  the  Citizens'  National  Bank  Bldg., 
Slatington,  Pa.,  and  the  first  work  will  be  the 
construction  of  the  concrete  substructure  for 
the  large  bridge  to  be  built  over  the  Lehigh 
River  at  Lehigh  Gap. 

The  Delaware,  Lackawanna  &  Western 
R.  R.  is.  according  to  advices  from  Shamokin, 
Pa.,  making  preparations  for  the  construction 
of  tracks  for  its  extensive  freight  terminal 
siding  at  Northumberland  near  the  locks  of 
the  abandoned  canal  along  the  North  Branch. 
The  work  includes  filling  m  a  portion  of  the 
old  canal.  George  J.  Ray,  Hoboken,  N.  J.,  is 
Chief   Engineer  of  the  railroad. 

Construction  work  is  stated  to  have  been 
started  on  the  branch  line  from  Kittanning  to 
Butler  for  the  Pittsburg  &  Shawmut  R.  R., 
W.  W.  Henshey,  Chief  Engineer,  Kittanning. 
Pa.  The  new  line  will  open  up  a  large  coal 
trade. 

Rhode  Island. 

Orders  have  been  issued  bv  the  management 
of  the  Grand  Trunk  Ry.,  H.  G.  Kelley,  Chief 
Engineer,  Montreal,  Que.,  to  rush  all  prelimi- 
nary work  for  the  construction  of  the  pro- 
posed new  line  from  Palmer,  Mass..  to  Provi- 
dence, R.  I. 

South  Carolina. 

The  Orangeburg  Ry.  Co.  has  been  char- 
tered and  proposes  the  construction  of  a  rail- 
road from  Orangeburg  to  Springfield,  a  dis- 
tance of  30  miles.  The  capital  stock  is  $50,000 
and  the  officers  are:  W.  C.  Wolfe,  Orange- 
burg, president,  and  Joseph  A.  Berry,  Orange- 
burg, secretary. 

A  meeting  of  citizens  was  recently  held  in 
the  court  house  at  Monroe,  S.  C,  to  discuss 
the  proposed  Salisbury-Monroe  R.  R.  As  pro- 
posed, the  line  will  run  from  Salisbury,  con- 
necting at  Jefferson,  S.  C,  with  the  Charlotte, 
Monroe  &  Columbia  R.  R.,  now  operating  be- 
tween McBee  and  Jefferson.  T.  J.  Jerome. 
Salisbury,  N.  C,  is  interested  in  the  project. 

South  Dakota. 

Press  reports  from  Win f red,  S.  Dak.,  state 
that  much  enthusiasm  is  being  manifested 
among  farmers,  land  owners  and  towns  of 
Lake  and  Miner  Counties,  through  which  the 
new-  proposed  St.  Paul,  Sioux  City  and  South 
Dakota  Ry.  is  to  pass.  C.  A.  McGee,  repre- 
senting eastern  capitalists,  has  been  in  the 
vicinity  for  the  past  30  days,  consulting  with 
business  men  of  the  several  towns  interested 
and  also  with  farmers  along  the  proposed 
route,  with  the  result  that  much  encourage- 
ment has  been-  given  the  project.  The  pro- 
posed line  will  run  through  Canova,  Clarno 
and  Madison,  S.  D.,  and  thence  northeast  to 
Marshall,  Minn.,  where  it  w-ill  make  direct 
connections  w-ith  the  Twin  Cities.  The  com- 
pany has  already  purchased  the  old  survey 
made  through  the  section  many  years  ago  for 
a  similar  road  and  will  follow  the  old  route. 
No  bonuses  or  donations  have  been  asked  by 
the  promoters.  It  is  stated  that  a  contract  has 
alreadv  been  let  for  the  construction  of  over 
200  mi'les  of  road  and  that  w-ork  will  begin  not 
later  than  April  1. 

It  is  reported  in  Chamberlain,  S.  Dak.,  that 
the   Chicago,  Milwaukee  &  Puget  Sound  Ry. 


^  indicates  -work  now  open  for  bids.        ®  indicates  a  contract  let  recently. 
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will  start  active  construction  on  its  line  be- 
tween that  place  and  Rapid  City  as  soon  as 
spring  opens  up.  The  track  is  to  be  raised 
the  entire  distance  fully  two  feet,  the  filling 
to  be  of  gravel.  It  will  be  a  big  undertaking, 
and  will  require  a  number  of  construction 
crews,  and  even  at  that  it  is  doubtful  if  the 
work  will  be  completed  during  the  coming  sea- 
son. In  railroad  circles  this  radical  improve- 
ment of  the  roadbed,  taken  in  connection  with 
the  very  elaborate  bridge  surveying  and  sound- 
ing at  this  point  last  fall,  is  taken  as  confirma- 
tive evidence  of  the  connection  of  the  Cham- 
berlain and  Mobridge  lines  at  some  point  in 
Montana,  a  start  for  the  surveying  of  which 
was  announced   from  Rapid  City  last  fall. 

Tennessee. 

A  new  plan  is  now  uniUr  consideration  at 
Jackeon  for  the  construction  of  the  much  dis- 
cussed belt  line  for  that  city.  It  is  now  pro- 
posed that  the  city  construct  the  line  upon  its 
own  responsibility  as  a  public  improvement, 
just  as  it  would  an  electric  lighting  plant, 
water  works  or  any  other  public  utility. 

It  is  now  said  that  construction  work  is  to 
be  started  at  once  on  the  proposed  new  rail- 
road from  Jackson  to  Dyersburg.  Practically 
all  of  the  subscriptions  have  been  secured  and 
the  report  of  the  engineers  outlining  the  final 
route  have  been  made.  This  is  the  project 
promoted  by  R.   M.  Hall  of  Dyersburg. 

.\  mass  meeting  has  been  held  at  Wood- 
bury to  lay  plans  for  securing  an  interurban 
railroad  from  Nashville  to  that  city.  Organi- 
zation was  effected  and  a  committee  na;ned  to 
confer  with  railroad  people. 

The  Greenville  S:  Knoxville  R.  R.,  W.  H. 
Patterson,  President,  .\tlanta,  Ga.,  has  re- 
corded a  mortgage  for  $6.0011,000  to  secure 
bonds  to  be  issued  for  the  construction  of  the 
line  through  to  Knoxville  from  the  present 
terminus  at  Riverview,  2o  miles  from  Green- 
ville. The  bonds,  it  is  stated,  will  a.ggregate 
$40,000  per  mile  for  construction.  The'  dis- 
tance to  be  traversed  by  the  road  is  about 
■JilO  miles.  The  road  will  touch  Brevard,  Hen- 
ilersonville,  .'^sheville.  Sevierville  and  other 
towns  between  the  latter  point  and  Knoxville. 
It  is  said  that  a  large  force  is  already  at 
work  at  Riverview  preparing  to  extend  grad- 
ing work. 

Texas. 

®Roach  &  Stansell.  Memphis.  Tcnn..  have 
been  awarded  a  contract  by  the  Kansas  City, 
Mexico  &  Orient  Ry.  for  grading  between 
Hldorado,  Schleicher  County,  .-jnd  Sonora. 
Sutton  County,  a  distance  of  iM  miles.  The 
contractors  have  started  100  teams  and  a  large 
force  of  men  on  this  stretch  of  work.  They 
also  have  the  contract  to  grade  200  miles  in 
West  Texas  for  the  Orient. 

The  Rio  Grande  Ry.  Co.  of  Brownsville, 
Tex.,  has  filed  its  articles  of  incorporation. 
The  company  proposes  to  maintain  and  oper- 
ate a  line  of  railroad  from  Brownsville  to 
Point  Isabel.  Cameron  county,  a  distance  of 
22  miles.  This  is  an  old  established  road,  but 
It  became  involved  some  time  ago  and  was 
sold  on  May  12,  IDIO.  at  foreclosure  sale  in 
the  United  States  district  court  for  the  south- 
ern district  of  Texas  at  Brownsville,  and  pur- 
chased by  the  present  owners.  This  road  is 
destined  to  become  a  part  of  the  Brownsville 
road.  The  capital  stock  is  $2."i,000  and  the  in- 
corporators are  William  R.  Guv,  St.  Louis: 
Thomas  H.  West,  St.  Louis ;  b!  L.  Winchel. 
St.  Louis:  C.  L.  Macmanus.  Brownsville: 
Claude  Pollard.  Kingsville :  Fr.uik  .\ndrews, 
Houston. 

Salado  has  raised  its  required  bonus  and  an- 
noiuicement  has  been  made  th.at  the  Q.,  S.  D. 
•&  R.  Ry..  popularly  known  as  "the  Middle 
Buster,"  will  build  through  that  place.  Salado 
is^  ten  miles  south  of  Belton,  on  the  Salado 
River.  From  Salado'  the  road  will  go  to 
Jarrell,  the  present  terminus  of  the  Bartlett  & 
Florence  R.  R. 

Construction  work  is  lo  lie  started  soon  on 
a  railroad  to  extend  from  Smitana,  a  station 
on  the  International  &-  Great  Northern  Rv., 
si::  miles  from  Bryan,  for  a  distance  of  20 
miles  through  the  Brazos  River  bottom.  The 
entire  distance  of  the  new  railroad  will  he 
-about  2(5  miles,  the   capital    for   the   constnu- 


tion  an<l  completion  uf  the  line  being  wholly 
raised  among  citizens  of  Bryan,  who  have  sub- 
scribed to  a  stock  and  bond  proposition. 
Trackage  arrangements  have  been  made  with 
the    International   &   Great    Northern. 

The  railroads  entering  Galveston  have  con- 
tracted with  the  North  .American  Dredging 
Co.  for  the  lilliiiu  of  .-i  large  area  on 
the  (ialvcstoii  ,11,]  ,,i  the  causeway.  It 
is_  understood  lliat  the  area  to  be"  filled 
will  require  the  liaiidlmg  of  about  200,0l>ll 
yds.  of  material,  the  work  to  begin 
at  once  and  be  hurried  to  completion. 
The  North  American  E)redging  Co.  has  aliout 
three  months'  work  :ihcad  of  it  filling  in  the 
mainland  side  of  the  iirotected  roadwav  por- 
tion of  the  causeway  and  the  arch  brid'ge  fill, 
but  this  work  will  not  be  available  for  some 
tinie.  During  the  interval  the  lilling  for  the 
railroad  companies  will  be  done.  The  slope 
to  the  level  of  the  causeway  will  extend  back 
onto  the  tracks  of  the  various  companies  for 
about  a  mile. 

The  State  Attorney  General's  Departtnent 
on  Jan.  30  approved  an  amendment  to  the  arti- 
cles of  incorporation  of  the  St.  Louis,  Browns- 
ville &  Mexico  Ry.  Co.,  E.  C.  Burgess,  en- 
gineer, Kingsville,  Texas,  providing  for  the 
construction  of  an  extension  or  branch  from 
Buckeye,  Matagorda  County,  to  Collegeport, 
Matagorda  County,  a  distance  of  Kl" miles. 
This  extension  has  been  in  contemplation  for 
some  time  by  this  road. 

A  company  is  being  formed  which  proposes 
to  construct  about  10l»  miles  of  electric  rail- 
way in  the  valley  to  be  irrigated  from  the 
Engle  dam  in  the  New  Mexico  and  from  the 
greater  Texas  Rio  Grande  reclamation  project, 
the  power  for  the  line  to  be  derived  from  the 
waterfall  at  the  Engle  dam.  This  line  is  to 
extend  from  Engle,  N.  M.,  to  Sabenz,  Texas, 
a  point  below  El  Paso,  and  is  intended  to  form 
the  connecting  link  between  the  irrigated  farms 
of  the  section  and  the  railroads  at  El  Paso. 
Richard  Burgess,  El  Paso,  Texas,  is  reported 
to  be  interested. 

The  Texas  Traction  Co.,  Dallas,  Tc.x.,  is  said 
to  be  planning  to  have  work  started  shortly 
on  extending  its  street  railway  at  Sherman 
into  West  Sherinan. 

A  bill  has  been  introduced  in  the  Legisla 
ture  providing  for  the  merger  of  part  of  the 
Pecos  &  Northern  Texas  R.  R.,  between  Cole- 
man and  Sweetwater  and  the  Concho,  San 
Saba  &  Llano  Valley  Rys.,  with  the  Santa  Fe 
system.  The  Coleman-Sweetwater  line  is  a 
part  of  the  Santa  Fe's  130-mile  cut-off.  which 
is  being  constructed  between  Coleman  and 
Texico. 

Right  of  Way  .Agent  C.  B.  Cunningham,  of 
the  Port  Bolivar  Iron  Ore  Ry.  Co.,  announced 
in  Longview,  Texas,  that  all  the  right  of  way 
had  been  deeded  to  the  company, 
with  the  exception  of  two  small 
tracts  of  land.  one  in  Gregg  Coun- 
ty, the  other  in  Upshur  County,  but  he  thinks 
terms  will  be  concluded  in  a  short  time  or 
arbitration  resorted  to,  as  the  right  of  way 
must  .be  all  clear  immediately,  as  contractors 
are  pushing  the  work  al!  along  the  road.  There 
are  now  1.5  camps  of  .graders,  amounting  to 
over  a  thousand  mules  and  horses,  and  MD 
men  are  actively  engaged,  while  pcrhajis  .500 
men  are  clearing  the  ri.ght  of  way  all  along 
the  route. 

At  a  meeting  of  llic  citizens  of  Crockett. 
Tex.,  a  resolution  was  presented  and  adopted 
providing  that  the  senator  and  representative 
in  the  Thirty-second  Legislature  be  instructed 
that  no  Iiill  should  be  iiassed  by  the  house  per- 
mitting the  St.  Louis  X-  Southwestern  (Cotton 
Belt)  to  con.solidate  with  the  Eastern  Texas 
R.  R.  unless  the  same  be  accompanied  by  a 
strict  requirement  and  obligation  that  said 
ro.-id  l)e  extended  from  its  [iresent  terminus  at 
Kennard  to  Crockett  within  twelve  months 
after  the  passage  of  such  lull, 

.According  to  rejiorts  it  has  been  announced 
by  N.  J.  O'l'jrien,  General  Manager  of  the 
Kansas  Cit}-,  Mexico  tK:  Orient  Ry.,  .Sweet- 
water, Te.x.,  that  when  the  Orient  finishes 
building  in  Texas  it  will  li.ive  1.000  tniles  of 
road  in  this  state,  there  being  now  250  miles 
of  completed  roail.  I'xtensions  are  now  in 
progress     from    S;iii     Anuelo    to    Mertzen,    20 


miles,  80  miles  from  San  .Angelo  to  Fort 
Stockton,  and  besides  this  there  is  the  Del 
j.Kio  extension.  On  this  extension  a  large 
jsteel  bridge  is  being  constructed  which  will 
span  the  Concho  River.  The  road  now  runs 
from  San  .Angelo  to  Wichita,  Kans.,  a  dis- 
tance of  -570  miles. 

■■Vccording  to  advices  from  Wellington, 
Te.x.,  the  grade  of  nearly  100  miles  of  the 
.Altus,  Lubbock  &  Roswell  R.  R.  from  Wel- 
lington to  Silvcrton  is  finished  and  the  divi- 
sion will  soon  be  ready  for  opening.  Ar- 
r;iii,geinents  are  being  made  to  construct 
the  extension  of  the  line  to  El  Paso 
via  Roswell,  N.  M.,  the  survey  for  the  lower 
divisions  of  the  proposed  road  being  now  m 
jirogress.  It  is  stated  by  F.  Kennedy,  the 
Ijromoter  of  the  road,  that  bonuses  to  the 
amount  of  $(100,000  have  been  subscribed  in 
aid  of  the  project  and  that  land  for  a  number 
of  townsites  along  the  line  has  been  donated. 
The  construction  of  this  road  will  place  El 
Paso  within  503  miles  of  Oklahoma  City, 
which  is  247  miles  shorter  than  the  present 
railroad  route  between  the  two  places.  It 
will  also  give  El  Paso  and  that  part  of  the 
Southwest  a  shorter  route  to  Kansas  City, 
Chicago  and   St.   Louis,   it  is  claimed. 

The  railroad  committee  of  the  town  of 
Fredericksburg  and  Gillespie  County  have 
agreed  to  raise  a  bonus  of  $100,000  to  be 
given  for  the  first  railroad  built  and  operated 
into   the   town  of   Fredericksburg. 

Extensive  improvements  are  planned  for  the 
coming  season  for  the  Xorthern  Texas  Trac- 
tion Co.  of  Fort  Worth.  These  improvements 
will  include  the  construction  of  several  miles 
of  new  line  and  the  building  of  a  new  substa- 
tion. The  Stone  &  Webster  Engineering  Cor- 
poration, Boston,  Mass.,  is  the  owner. 

A  committee  of  the  Chamber  of  Commerce, 
San  .Antonio,  Tex,,  is  planning  the  organiza- 
tion of  a  construction  company  capitalized  at 
$500,000  to  construct  a  railroad  from  that  city 
to  the  Rio  Grande  Valley.  According  to  the 
plan  worked  out,  -5  per  cent  of  the  subscrin- 
tion  will  be  available  for  bonuses,  to  deter- 
mine the  route  of  the  road  and  to  make  a 
thorough  business  investigation  of  the  proj- 
ect, just  as  soon  as  the  entire  capital  stock  is 
subscribed.  The  committee  now  working  on 
the  project  is  composed  of  George  West,  John 
J.  Stevens,  .Alex  Halff,  Ernest  Steves,  Otto 
Kochler,  F.  L.  Hillyer,  C.  A.  Zilker,  Edwin 
Chamberlain,  Henry  L.  Halff,  George  C. 
Vaughan  and  William  Cassin. 

Utah. 

Utah-Moapa  Distribution  Co.,  in  which 
Frank  R.  Snow,  Salt  Lake  City,  Utah,  is  in- 
terested, has  requested  the  Salt  Lake  Route 
to  construct  a  spur  line  22  miles  in  length, 
extending  from  the  Omapa  station  southward 
through  the  valley,  and  it  is  believed  that  the 
matter  will  be  taken  into  consideration  by  the 
officials  of  the  company.  E.  G.  Tilton,  Los 
.Angeles,  Cal.,  is  Chief  Engineer  of  the  San 
Pedro.  Los  Angeles  K:  Gulf  R.  R.  (Salt  Lake 
Route). 

It  has  been  announced  that  as  soon  as 
weather  conditions  arc  favorable,  contracts 
will  be  let  for  the  construction  of  the  pro- 
posed line  of  the  proposed  Utah  &  Grand 
Canyon  Ry.  extending  through  southern  Utah, 
and  in  .Arizona  to  the  northward  from  the 
Grand  Canyon  of  the  Colorado.  Frank  A. 
Dudley,  Salt  Lake  City,  Utah,  is  president  of 
the   company. 

Vermont. 

The  proposed  new  r;iilniad  w'ork  in  the 
southern  [lart  of  this  state  is  still  somewhat 
up  in  the  air.  Last  week  the  conference  com- 
mittee of  the  Vermont  Legislature,  which  had 
been  considering  the  bill  to  allow  the  Boston 
(,1-  Maine  to  take  land  and  lay  a  double  track 
through  the  Central  Vermont  yards  at  Brat- 
tleboro,  in  extension  of  its  line  from  South 
Vernon  to  Bratlleboro.  reported  a  disagree- 
ment. In  the  closing  hour  of  the  legislature 
the  report  was  accepted  and  the  committee 
discharged,  this  action  killing  the  bill.  This 
measure,  which  was  intended  to  give  the  Bos- 
ton  &    Maine   the   right   to  take   the   land  de- 


•i'  indicates  work  now  open  for  bids. 


sired   by   eminent   domain,  was  passed  by  the 
house  after  a  coniest.  but  when  it  went  to  the 
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senate  that  body  refused  to  concur,  and 
amended  the  bill  in  such  a  way  as  to  allow 
the  construction  of  the  tracks  in  the  Central 
Vermont's  territory,  but  not  the  taking  of  the 
land,  thus  giving  the  Central  Vermont  control 
of  the  stretch  of  road.  The  house,  when  the 
bill  was  returned,  refused  to  accept  the  amend- 
ment and  a  conference  committee  was  ap- 
pointed in  an  effort  to  etlect  an  agreement. 
The  Boston  &  Maine  has  now  announced  that 
it  will  start  the  construction  of  its  line  on  the 
New  Hampshire  side  of  the  Connecticut 
River. 

Virginia. 
The  meeting  of  the  stockholders  of  the  Nor- 
folk Southern  R.  R.,  called  for  Jan.  30  to 
authorize  an  increase  in  the  company's  bonds 
issue  from  a  present  maximum  of  $1'J,000,000 
to  $33,000,000,  was  postponed  to  Feb.  7.  It  is 
stated  that  it  is  not  the  intention  to  issue 
bonds  at  once  to  the  authorized  limit  of  $35,- 
000,000,  if  the  proposition  carries,  but  simply 
to  arrange  for  the  expansion  of  the  railroad 
by  extension  of  its  own  lines  or  the  acquisi- 
tion of  other  lines.  F.  L.  Nicholson,  Norfolk, 
Va.,  is  Oiief  Engineer. 

Washington. 

Citizens  of  Lebai7i.  located  on  the  South 
Bend  branch  of  the  Northern  Pacific  Ry.,  have 
organized  a  commercial  club  and  will  make  a 
determined  effort  to  secure  the  extension  of 
the  electric  line  about  to  be  built  from  South 
Bend  to  Raymond  to  Lebam. 

Information  from  Port  Angeles,  Wash., 
states  that  two  railroad  franchises  were  asked 
from  the  city  council  at  the  last  meeting.  One 
was  presented  by  E.  B.  Cox,  of  Seattle,  and 
the  other  by  G.  W.  Morrow,  townsite  agent 
of  the  Milwaukee.  Both  were  referred  to  the 
franchise  committee  and  city  attorney.  They 
are  practically  alike  and  ask  for  wharves  and 
right  of  way  along  the  following  waterfront 
streets:  Victoria,  Railroad  avenue.  Front,  Ist^ 
2d,  3d,  5th,  8th,  12th,  Francis,  Lincoln,  Laurel, 
Oak,  Cherrv',  Pine,  Cedar  and  Tumwater. 
The  conditions  of  the  Cox  franchise  are  the 
commencement  of  survey  work  within  90  days, 
the  beginning  and  prosecution  of  construction 
work  within  one  year  and  completion  within 
two  years  to  transcontinental  connection.  A 
common  user  clause  is  incorporated.  The 
conditions  of  the  Morrow  franchise  are  the 
commencement  of  construction  work  and  the 
expenditure  of  at  least  $50,000  within  one  year, 
the  beginning  of  survey  work  within  reason- 
able time  and  the  completion  of  at  least  20 
miles  of  road  and  the  guarantee  of  terminal 
rates,  facilities  and  connections  within  two 
j'ears. 

West  Virginia. 

Col.  J.  M.  Schoonmaker,  Pittsburg,  Pa.,  rep- 
resenting the  Little  Kanawha  Syndicate,  is  re- 
ported to  have  acquired  control  of  the  Fair- 
mont &  Southern  R.  R.  Co.  The  closing  of 
this  deal  is  said  to  mean  the  early  completion 
of  a  railroad  between  Rivesville  and  Beling- 
ton,  W.  Va. ;  all  the  complications  that  have 
hindered  the  building  of  the  road  are  said  to 
have  been  removed  hy  the  recent  transaction. 
Wisconsin. 

There  is  good  ground  to  believe  that  the 
Minneapolis.  St.  Paul  &  Sault  Ste.  Marie  Ry. 
will  early  this  spring  start  work  on  building 
the  new  cut-off  from  Mukwonago  to  Owen, 
the  cut-off  from  Neenah  to  Pembine,  and  also 
a  new  piece  of  track  from  Mukwonago,  which 
will  give  the  road  a  southern  entrance  into 
Milwaukee.  The  cut-off  from  Mukwonago  to 
Owen  was  decided  upon  some  time  ago,  and 
surveys  have  been  made. 

.•\n  ordinance  has  been  introduced  in  the 
City  Council  of  Milwaukee  by  Alderman 
Louis_  A.  Arnold,  providing  that  the  city 
establish  and  operate  a  railway  terminal,  the 
cost  of  which  shall  be  borne  in  part  by  $1,000,- 
000  of  terminal  certificates,  secured  by  the 
terminal  property.  The  city  will  charge  for 
the  use  of  the  depot,  belt  line,  side  tracks, 
main  tracks  and  other  parts  of  the  terminal 
what  is  agreed  upon  with  the  lessees,  the  ordi- 
nance says,  such  compensation  as  may  be  fixed 
by  the  railroad  commission.  The  budget  re- 
ported by  the  finance  committee  provides  for 


a  $.50,000  issue  of  terminal  bonds  and  for 
$500,000  of  terminal  certificates.  The  bond 
proposition  will  be  submitted  to  referendum 
vote  at  the  .-\pril  election.  Charles  J.  Poetsch 
is  City  Engineer  of  Milwaukee. 

The  Lake  Superior  &  Transfer  Ry.,  C.  P. 
Brown,  Superintendent,  Superior,  Wis.,  is  said 
to  be  planning  to  lay  a  number  of  new  tracks 
at  its  yards  in  Superior.  The  construction  of 
additional  round  house  facilities  is  also  pro- 
posed. 

Canada. 

•{•The  Kootncy  &  .\lberta  Ry.  is  asking  for 
tenders  for  the  construction  of  13  miles  of  its 
line  from  Pincher  Creek,  Alberta,  to  the 
Western  Coal  &  Coke  Co.  mines  on  Beaver 
Creek.  This  short  piece  of  line  is  estimated 
to  cost  nearly  $30,000  per  mile.  It  averages 
more  than  40,000  cu.  vds.  per  mile  and  will 
require  about  2,000,000  'ft.  B.  M.  of  trestle  and 
culvert  timber.  Tenders  will  be  received  at 
the  office  of  L.  B.  Merriam,  Engineer,  60!) 
Builders'  Exchange  Bldg.,  Winnipeg,  Man., 
until  Feb.  10. 

The  Joliette  &  Lake  Manuan  Colonization 
Ry.  Co.  has  applied  to  Parliament  for  leave 
to  construct  a  line  of  railway  from  the  town 
of  Joliette,  in  the  province  of  Quebec,  to  Mon- 
treal. 

Extensive  construction  work  is  under  way 
at  Prince  Rupert,  B.  C.  In  the  business  sec- 
tion of  the  city,  public  work  to  the  extent  of 
nearly  $500,000'  is  under  way.  Street  grading 
on  the  Grand  Trunk  Pacific  calls  for  much 
heavy  work.  On  First,  Second  and  Third 
Aves.,  near  the  water  front,  the  rocky  bluffs 
are  being  dynamited,  and  the  deep  fills  brought 
up  to  grade.  Railway  construction  is  advanc- 
ing rapidly.  For  more  than  100  miles  supply 
trains  are  operating,  and  from  Kitselas  to 
Hazelton,  at  least  60  per  cent  of  the  grade  is 
in  excellent  shape.  By  spring  there  will  be  a 
passenger  and  freight  service  from  here  to 
Kitselas.  Permanent  tracks  are  being  laid  in 
the  Prince  Rupert  yards  and  temporary  termi- 
nal  facilities  are  being  built. 

Application  is  to  be  made  to  the  Dominion 
Parliament  for  an  act  incorporating  a  com- 
pany under  the  name  of  the  High  River,  Sas- 
katchewan &  Hudson  Bay  Ry.  Co.,  with  power 
to  construct  a  line  of  railway  from  a  point  in 
townships  25  to  29,  range  one,  west  of  the 
fourth  meridian,  in  Alberta,  thence  northeast- 
erly to  the  city  of  Saskatoon,  in  Saskatche- 
wan, thence  northeasterly  to  a  point  in  or 
about  townships  52  to  56,  on  the  easterly 
boundary  of  the  province  of  Saskatchewan, 
thence  northeasterly  to  The  Pas. 

The  Canadian  Pacific  Ry.  Co.  has  filed  its 
plans  with  the  city  of  Toronto,  showing  the 
use  that  it  intends  to  make  of  the  recently 
purchased  Government  House  property  at  To- 
ronto. The  plans  shoYi^  that  the  company  pro- 
poses to  make  connection  between  a  branch 
line  and  the  main  line  of  the  Canadian  Pacific, 
immediately  west  of  Tecumsch  St.  near- 
ly opposite  the  Cattle  Market,  and  con- 
tinuing east  with  a  slight  ascent  of  grade  to  a 
point  about  half  way  between  Bathurst  St. 
and  Portland  St.  There  a  rise  will  be  made 
to  a  strip  of  land  south  of  Front  St.,  and 
known  locally  as  the  Prince  Wales  walk. 
Ascending  a  grade,  the  branch  line  will  cross 
Spadina  Ave.  and  continue  in  a  northeasterly 
direction  to  the  intersection  of  the  proper- 
ties to  a  point  a  little  east  of  Peter  St.,  where 
diverging  sidings  commence.  The  block  plan, 
bounded  by  John  St.  on  the  west,  Wellington 
St.  on  the  south,  Simcoe  St.  on  the  east,  and 
King  St.  on  the  north,  shows  the  use  to  be 
made  of  the  block  in  connection  with  the 
handling  of  freight.  On  Wellington  St.  an 
inward  freight  house  is  to  be  erected.  In  the 
center  of  the  block  the  outward  freight  shed 
will  be  located,  and  will  extend  east  and  west 
for  some  distance.  At  the  southwest  corner 
of  King  and  Simcoe  Sts.  it  is  proposed  to  lo- 
cate a  storage  warehouse,  having  a  frontage  of 
about  350  ft.  on  King  St.  and  100  ft.  on  Sim- 
coe St.  The  plans  show  14  tracks.  Nine  tracks 
will  cross  John  St.  The  company's  offices  are 
to  be  situated  on  the  west  side  of  Simcoe  St., 
about  half  wav  between  King  and  Wellington 
Sts. 


.\  project  is  under  consideration  by  several 
captalists  of  Vancouver,  B.  C.,  for  constructing" 
a  railway  to  the  crest  of  Grouse  Mountain,, 
which  is  situated  about  12  miles  from  Van- 
couver.    II,  C.  Miles,  Vancouver,  is  interested. 

Contracts  have  been  let  and  work  started 
on  clearing  the  townsite  of  Port  Mann,  which 
is  to  be  made  the  Canadian  Northern  Ry.'s. 
Pacific  terminal.  F'our  thousand  acres,  with  a 
water  frontage  of  2%^  miles,  have  been  sur- 
veyed, and  nearly  1,000  men  arc  engaged  upon 
the  work  of  laying  out  the  townsite,  which 
will  be  completed  within  four  months.  The 
town  is  situated  on  the  south  bank  of  the 
Eraser  River,  a  little  east  of  New  West- 
minster, B.  C.  The  river  at  this  point  is  over 
one  rnile  wide,  and  there  is  a  depth  of  40  ft. 
of  fresh  water  at  the  docks. 

It  has  been  announced  by  the  Minister  of 
Public  Works,  Ottawa.  Ont.,  that  tTie  matter 
is  seriously  under  consideration  of  having  sur- 
veys made  for  the  projected  tunnel  under 
Northumberland  Straits  between  Prince  Ed- 
ward Island  and  the  mainland.  The  distance 
at_  the  most  narrow  part  of  the  Straits  is  J> 
miles. 

On  Feb.  1  the  steel  on  the  Grand  Trunk 
Pacific  Ry.  had  been  laid  to  Prairie  Creek,  a 
distance  of  about  55  miles  from  Edson,  Alta., 
or  185  miles  west  of  Edmonton,  where  the 
track  will  end  until  such  time  as  the  bridge 
over  Prairie  creek  has  been  completed.  As. 
soon  as  this  is  done  the  laying  of  the  steel 
will  be  resumed  and  probably  carried  on  as 
far  as  the  .A.thabasca  river,  where  another 
bridge  has  to  be  constructed. 

The  Railway  Committee  of  the  House  of 
Commons  has  passed  a  bill  incorporating  the 
British  Columbia  &  Dawson  Ry.  Co.,  with  a 
capital  stock  of  $10,000,000.  Among  the  in- 
corporators are  Belvidere  Brooks  of  the  West- 
erri  Union  Telegraph  Co. ;  John  W.  Ken- 
drick,  of  the  Atchison  Railway;  William  C. 
Pratt,  vice-president  of  the  National  Heat, 
Light  &  Power  Co. ;  .A.ndrew  C.  Sullivan,  Ed- 
mund C.  Harris  and  Charles  G.  Young  of 
New  York  and  James  O.  Oift'ord  of  Chicago. 

The  Street  Railway  Commission  of  the  city 
of  Guelph,  Ont.,  has  received  tenders  for  the 
construction  of  the  new  branch  of  the  rail- 
way to  be  built  in  St.  Patrick's  Ward.  Con- 
struction will  commence  just  as  soon  as  the 
snow  is  off  the  ground. 

Press  reports  quote  P.  Welch  as  stating 
that  between  1,000  and  3,500  men  will  be  en- 
gaged in  construction  work  on  the  G.  T.  P.  by 
the  firm  of  Foley,  Welch  &  Stewart  of  St. 
Paul,  Minn.,  which  has  the  contract  for  the 
building  of  the  road  as  far  west  as  Tefe 
Jaune  Cache.  Mr.  Welch  recently  returned  to 
Edmonton,  .A.lberta,  from  the  west,  after  a 
trip  as  far  as  the  head  of  the  steel,  near  Prai- 
rie Creek. 

It  is  now  reported  in  Prince  Rupert  that  the 
Grand  Trunk  Pacific  may  not  be  the  only  rail- 
way having  a  terminal  within  its  gates.  The 
Mackenzie  S:  Mann  syndicate  is  credited  with 
the  intention  to  construct  and  operate  a  line 
to  Prince  Rupert.  At  the  present  time  and 
for  some  considerable  time  past  the  Macken- 
zie-Mann syndicate  has  had  surveyors  and 
prospectors  in  the  field  to  the  north  of  Kalen 
Island,  and  it  is  currently  reported  that  one  of 
their  next  announcements  will  be  that  they 
are  going  to  invade  Prince  Rupert  from  the 
north.  From  the  Portland  Canal  they  are  at 
present  constructing  a  line  eastward  and  they 
are  also  credited  wtih  being  behind  the  com- 
pany ostensibly  owning  the  surveyed  road 
from  Stewart  down  in  the  direction  of  Port 
-Simpson. 

Mexico. 

Work  on  the  construction  of  the  short  line 
between  Torreon  and  Lerdo,  which  was  be- 
gun last  year,  has  been  abondoned  for  the 
present  owing  to  an  extension  of  time  hav- 
ing been  granted  by  the  government  authori- 
ties for  the  completion  of  this  system.  Under 
the  concession  which  this  electric  line  now 
operates  between  Lerdo  and  Torreon  the  short 
line  was  to  have  been  completed  by  June,  1911, 
but  an  extension  of  18  months  will  change  this 
time  to  December,   1912.     As  the  line  is  now 


•J«  indicates  work  now  open  for  bids.        ^?  indicates  a  contract  let  recently. 
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built,  the  distance  covered  between  Lerdo  and 
Torreon  is  11  kilometers.  The  new  line  will 
follow  the  present  one  from  Torreon  to  the 
baseball  park  and  will  then  branch  off  and, 
passing  through  the  canon,  go  'direct  to  Tor- 
reon.     This   will    require   the   construction   of 


four  kilometers  ui  road  and  will  shorten  the 
hne  by  about  four  kilometers.  It  is  not  yet 
decided  whether  two  separate  lines  will  be 
established,  but  the  present  line  between  Tor- 
reon and  Lerdo,  via  Gomez  Palacio.  will  not 
1)0  abandoned. 


.\  concession  has  liecu  granted  by  the 
iVlcxican  government  to  an  English  syndicate 
known  as  Hudson's  Consolidated  Ltd.,  for 
constructing  a  railroad  through  southern 
Mexico  370  miles  long.     The  subsidy  is  about 

$.-),ono,ooo. 


ROADS.     STREETS    AND     PAVEMENTS 


Alabama. 

The  recent  election  held  in  Wetunipka,  Ala., 
to  vote  the  issuance  of  bonds  for  road  im- 
provement was  invalid  and  a  new  election  will 
be  held  Feb.  20.  The  city  called  for  bids  for 
Jan.  23  from  the  specifications  prepared  by 
the  Solomon-Norcross  Engineering  Co.,  At- 
lanta, Ga.,  for  this  work.  If  the  proposition 
carries  new  bids  will  he  advertised  for,  M. 
D.  Still  is  Judge  of  Probate,  Wetumpka. 

E,  W.  James,  I'liited  States  Highway  En- 
gineer, with  headquarters  at  Washington,  D. 
C.  has  been  called  to  Mobile,  Ala.,  for  the 
purpose  of  giving  his  aid  and  information  to 
the  county  board  and  its  advisory  comiTiittee 
in  the  matter  of  road  building.  A  section  of 
road  will  be  built  as  a  demonstration  in  road 
work.  The  county  plans  to  expend  approxi- 
niately  $500,000  in  the  building  of  roads  dur- 
ing the  year. 

The  City  Council  of  Aliceville,  .Ma.,  has 
passed  an  'ordinance  for  the  laying  of  con- 
crete sidewalks  from  2nd  St..  west  to  the  cor- 
porate limits  along  both  sides  of  3rd  .Ave.  The 
walk  will  be  5  ft.  wide. 

The  Southern  Asphalt  &  Construction  l,o. 
lias  1  een  incorporated  in  Birmingham,  Ala., 
with  J.  F.  Copeland,  President  and  Eugene 
Fies.  Secretary  and  Treasurer.  The  capital 
stock  is  $.5,000.  The  company  plans  to  erect 
at  once  an  asphalt  plant  at  a  cost  of  $30,000. 
The  company  also  plans  to  take  paving  con- 
tracts and  increase  the  capital  stock  in  the 
future 

California. 

Residents  of  Lankershim  petitioned  the 
County  Supervisors  at  Los  Angeles,  Cal.,  to 
construct  a  highway  connecting  that  city  and 
the  present  system  of  good  roads -with  the 
half  million  dollar  svsteni  of  boulevards  of  the 
Los   .Angeles  Suburban   Homes  Co. 

It  is  reported  from  Porterville.  Cal.,  that 
the  supervisors  have  procured  almost  all 
necessary  rights  of  way  for  a  road  due  south 
from  Porterville  which  will  eventually  con- 
nect that  city  with  Terra  BeUa,  Ducor  and 
Richgrove,  and  which  will  be  continued  on  to 
the  south  Ine  of  Tulare  County.  The  buildin? 
of  the  road  will  necessitate  the  construction  of 
,;  pew  steel  bridge  across  the  Tide  River  about 
midway  'Detween  the  Southern  Pacific  l>ridge 
and  that  which  leads  to  Piano. 

Colorado. 

The  Arkansas,  Gunnison  and  Grand  River 
Highway  Association  was  recently  organized 
in  Denver,  Colo.,  to  urge  the  construction  of 
the  proposed  state  highway  from  Pueblo  to 
the  Utah  line.  The  plan  is  to  extend  the  new- 
Santa  Fe  trail,  already  completed  from  the 
eastern  boundary  of  the  state  to  Pueblo,  tr. 
Salida  and  Leadville,  down  the  Eagle  and 
Grand  Junction  to  the  state  line.  From  Sa- 
lida a  branch  will  extend  over  the  continental 
divide  to  Gunnison  and  Montrose  and  another 
will  go  over  Poncha  Pass  to  the  San  Luis  and 
L'ncompahgre  valleys.  C.  R.  McDain  of 
Canon  City  is  chairman  of  the  organization. 

Delaware. 

Commissioners  have  recommended  to  the 
New  Castle  County  Levy  Court  at  Wilming- 
ton. Del.,  that  a  road  be  built  in  Brandywine 
hundred  from  the  Faulk  road  to  the  Boule- 
vard in  Wilmington. 

Georgia. 

®Wm.  F.  Bowe  of  -Augusta,  Ga.,  has  been 
awarded  the  contract  by  the  Streets  and 
Drains  Committee  of  the  City  Council  of  that 
city  for  the  laying  of  curbing  in  the  city  for 
the  present  year  at  $.34  per  lin.  ft.,  for  the 
straight  curb,  and  $.4.')  for  the  round  curb. 


®\.  .V  Hett  &  Co.  has  been  awarded  the 
contract  by  the  city  of  .Augusta,  Ga..  for  the 
construction  of  cement  paving  on  sidewalks 
and  driveways  in  the  city  during  this  year  for 
$.0f)V2  per  sq.  ft.  for  sidewalks,  and  $.0.5V2  per 
si|.    It.    for  driveways. 

Illinois. 

Brick  pavement  for  West  State  St..  Rock- 
ford,  111.,  from  the  end  of  the  asphalt  at 
Winnebago  St..  to  the  city  limits  is  being 
planned  and  petitions  are  being  signed  asking 
for  a  special  assessment  for  the  improvement. 

Profiles  and  estimates  of  cost  of  the  pro- 
posed^ paving  of  West  Olive  St.,  and  East 
Elm  St  have  been  presented  to  the  Board  of 
Local  Improvement  of  Canton,  111,  The  latter 
street  will  be  paved  from  3rd  Ave,  to  7th 
.Ave.,  at  an  estimated  cost  of  $0,170,  and  the 
former  from  Main  St..  west  to  Avenue  C 
estimated  to  cost  $11,310. 

Indiana. 

®The  County  Commis'sioncrs  at  Wabash, 
Inl.  h.nvc  awarded  Lewis  Hutshell  and  I.  J, 
Wolfcale  of  Markle  the  contract  for  the  con- 
struction of  a  stone  road  to  begin  at  Markle 
and  extend  north  for  (i  miles. 

®Thc  Commissioners  of  Tippecanoe  and 
(lint  11  Counties  at  Frankfort,  Ind,.  county 
■-cat  of  Clinton  County,  awarded  the  contract 
for  the  Thompson  road  on  the  Lauramie 
lownsliip  line  to  Zarrcll  Bros,,  for  S"),74.V  .At 
t'^'  sani  time  William  C.  Meneely  w.i 
awarded  the  contract  for  the  Milligan  ro'ad  fo 
$■2,170. 

®rhe,  board  of  public  works  of  Gary,  Tiid,. 
has  awarded  the  contracts  for  the  construc- 
tion of  pavement  on  16th  St.,  and  Connecticut 
St.,  to  the  Cain  Construction  Co.,  and  S.  .\ 
Smith,  respectively.  The  work  also  includes 
curb  and  walk.     Bids  were  opened  Jan.  30 

©John  Glynn  of  Otterbein.  Ind..  has  been 
awarded  the  contract  by  the  Benton  County 
Commissioners.  Fowler,  Ind.,  for  the  construc- 
tion of  the  Bertrand  gravel  road  for  $2,747, 
Bids  were  opened  Feb.  I.  Lemuel  Shipman  is 
county  auditor. 

The  .American  Construction  Co..  of  Indian- 
apolis, Ind.,  will  probably  be  awarded  the  con- 
tract by  the  board  of  public  works  of  that 
city  for  the  improvement  of  Sanborn  St.,  from 
the  south  curb  line  of  New  "Vork  St.  to  the 
north  property  line  of  Owosso  .\ve..  by  grad- 
ing and  paving  the  roadway.  Rids  wen- 
opened  Feb.  3. 

Bids  received  Feb.  6  by  Board  of  County 
Commissioners.  Fowler.  Ind.,  for  the  construc- 
tion of  a  free  stone  road  consisting  of  seven 
different  highways  in  the  town  of  .Ambia.  Ren- 
ton  County,  were  rejected.  The  contract  will 
be  let  some  time  in  M.irrli  Lemuel  Shipman  is 
county  auditor. 

Iowa. 

•J«Bids  will  be  received  until  8  p,  m,,  Feb,  2^. 
by  W.  C.  Chubb,  City  Clerk.  Corning.  la.,  for 
the  construction  of  the  following  iniprove- 
iTient:  For  grading,  curbing,  gntterin.g  and 
paving  Davis  .Ave,,  from  the  railroad  right  of 
way  to  the  north  line  of  Ei.ghth  .St,  ami  Eighth 
St.  from  alley  between  Davis  Ave.  .-md  .Adams 
St.  to  Grove  Ave,  The  work  includes  the 
following  approxim.ite  quantities:  11.044  sq, 
yds.  of  brick.  18!)  sq.  yds.  concrete  pavement, 
2,373  lin.  ft.  of  combincil  curb  and  gutter,  l.S.")7 
lin.  ft.  of  gutter,  2.i)"i0  cu.  yds.  grading.  Theo 
dore  S.  DeLay,  Crislon,  la,,  is  engineer  in 
charge. 

•|«Bids  will  be  received  until  Feb,  b")  by 
Comity  Clerk,  Marengo,  la,,  for  the  improve- 
ment of  county  rn.nds. 

Comprehensive  plans  for  good  roads  build- 
ing, the  creation  of  the  office  of  county  high- 


way engineer,  the  abolition  of  that  of  county 
surveyor,  etc.,  are  provisions  of  a  good  road? 
bill  introduced  in  the  senate  at  Des  Moines, 
la 

Resolutions  calling  for  the  paving  of  North 
.Michi.gan  .Ave,,  East  7th,  West  5th,  West 
State.  West  7th  and  North  and  South  Wash- 
ington have  been  passed  by  the  city  council 
of  Mason  City,  la. 

The  City  Council  of  Hampton,  la,,  has  de- 
cided to  pave  with  brick  the  following  streets, 
including  intersections :  Main  St.,  from  4th 
to  3rd:  3rd  St.,  from  Main  to  Reeve;  6th  St., 
from  Reeve  to  Main  and  Main  St.,  from  6th 
to  oth.  .Alleys  0,  In  ,-md  l.'i  will  also  be  paved 
with  corcrete. 

1  he  City  Council  Paving  Committee  of 
Muscatine,  la.,  has  recommended  in  its  report 
more  than  a  mile  of  street  paving.  The  com- 
mittee recommends  the  following  paving  to 
lie  placed :  Lucas  St..  from  Green  to  Logan 
St..  brick ;  0th  St.,  from  Cedar  to  Mulberry, 
brick;  7th  St..  from  Cedar  to  Mulberry, 
brick ;  "ith  St..  from  Pine  to  Linn,  brick ; 
Green  St..  from  Hershey  Ave.,  to  Grandview, 
concrete  ;  Hershey  .Ave.,  from  Green  to  Ore- 
.gon  St.,  concrete;  Poplar  St..  from  8th  to  9th 
St.,  concrete ;  !)th  St.,  from  Poplar  to  Lom- 
bard, concrete;  Alleys  in  blocks  151.  145,  120, 
07  and  70,  concrete. 

The  City  Council  of  Mason  City,  la,,  has 
ordered  many  blocks  of  paving  for  this  year. 
The  new  pavement  includes  paving  of  North 
Machigan  .Ave..  East  7tli.  West  5tli,  West 
State.  West  7th.  North  and  South  Washing- 
ton. North   Main.  Superior  and  West  Gth, 

Maryland. 

The  city  clerk  of  .Annapolis,  Md..  will  re- 
ceive bids  until  Feb.  10  for  $20,000  bonds  for 
street  improvement  J,  C,  Little  is  City  Engi- 
neer, 

The  city  of  .\nn,-ipolis,  Md.,  will  pave  Sec- 
ond St.,  Madison  St,,  Washington  St.  and  Clay 
St.  with  tar  or  asphalt  macadam.  J.  C  Little 
is  City  Engineer. 

Massachusetts. 

•J-Bids  will  be  received  until  2  |i.  m.,  Feb. 
17,  by  James  H.  Bryan,  Chairman  of  the  Com- 
mittee, Westfield,  .Mass.,  for  laying  granite 
block  pavement  on  Elm  St.,  Westlleld,  Mass. 
The  work  includes  the  recutting  and  laying  on 
concrete  foundation  of  about  11,347  sq.  yds. 
of  old  granite  blocks  and  the  furnishing  and 
laying  of  about  4,185  sq.  yds.  of  new  blocks 
and  about  1.200  ft.  of  curbing.  Each  bid  must 
be  accompanied  by  a  certified  check  for  $1,000. 
Plans  may  be  seen  and  blank  forms  of  pro- 
posal, contract  and  specifications  obtained  at 
the  office  of  Orcn   F    Parks.  Town   En,gineer. 

Michigan. 

•J»It  is  reported  that  the  Board  of  County 
Commissioners,  .Menominee,  Mich.,  will  receive 
bids  until  Fi-b,  II  for  the  construction  of  a 
new  gravel  R.iyshore  road.  The  work  will  re- 
(|uire  about  12,000  cu.  yds.  of  material. 

•{•Bifls  will  be  received  until  4  p.  ni.,  Feb.  20, 
by  City  Council  of  Ludington.  iVIich..  for  the 
construction  of  p.-ivenicnt  on  MadLson.  Robert 
an<I  Danahcr  Sts.  Dean  Thomson  is  City 
Clerk, 

A  bill  has  been  introduced  in  the  Senate  at 
Lansing.  Mich.,  calling  for  an  appropriation 
of  $50,000  to  build  a  state  road  from  Seney 
to  Grand  Marais. 

Estimates  have  been  sent  to  the  City  Coun- 
cil of  Detroit,  Mich.,  for  paving  work  to  be 
done  at  an  estimated  cost  of  $122,088.  The 
estimates  include  .Medina  curbing  on  all  the 
jobs,  which  are  as  follows:  Beaufait,  Ker- 
cheval  to  Mack,  $-24,81(1 ;  Willis,  Russell  to 
Chcne,   $21,000;    Berlin,   Mt.    Elliot    to   boule- 


•J-  indicates  work  now  open  for  bids.        ®  indicates  a  contract  let  recently. 
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vard.  $17,424;  Mi.ssouri.  Graiul  River  to  Mc- 
Graw.  $!i,lJil:  Dearborn.  R.  R.  to  Fort.  $11.- 
664;  Dix.  Livcrpois  to  Feriulalc.  $13,4(>4,  aiul 
Canton.  Kon.-lHv;il  to  Mack.  SlM.COO. 

Minnesota. 

•J»BifU  will  l>c  received  until  2  p.  ni..  Mardi 
13,  by  C.  H.  Pannell,  County  .\uditor.  Wortli- 
ington,  Minn.,  for  the  grading  of  county  roads. 
The  work  will  involve  about  10,066  yds.  of 
material. 

Citizens  of  Mower  County  at  a  recent  meet- 
ing held  in  Austin.  Minn.,  organized  t?ic 
Mower  County  Good  Roads  Association  to 
urge  the  construction  of  good  roads  in  the 
county.  John  M,  Chri.stgan  i.s  President  and 
E.  H.  Smith  of  .\ustin  is  Secretary. 

The  Clay  County  Comntissioners.  Moor- 
head,  Minn.,  have  ordered  the  establishment 
of  the  liftb  state  road.  This  road  runs  north 
from  Dilworth  near  the  John  Lyman  place, 
turning  at  a  point  seven  miles  north  and  run- 
ning alouj;'  ditch  Xo.  2o.  and  ternnnating  at  a 
point  northwest  of  .Vverill. 

.A  number  of  Hubbard  County  farmers  liv- 
ing within  ]0.  miles  of  Cass  Lake,  Minn.,  re- 
cently attended  a  meeting  at  the  Commercial 
Club  in  that  city  and  requested  the  co-opera- 
tion of  the  Cass  I^ake  business  men  in  getting 
a  road  laid  out  which  would  make  it  much 
more  convenient   for  them  to  reach  town. 

M'l'souri. 

Residents  on  the  Bolivar  road  north  of  the 
North  Campbell  township  line,  according  to 
advices  from  Springfield.  Mo.,  have  asked  the 
commissioners  to  macadamize  the  road  for  at 
least  three-(|uarters  of   a  mile. 

The  City  Council  of  Kansas  City,  Mo.,  has 
passed  ordinances  to  open  and  establish  an 
extension  of  Rockliill  Road  from  -jSth  to  63d 
Sts..  and  Ward  Blvd..  from  :\till  Creek  Park- 
way to  ."list   ;n!(l    I  lolly 

Nebraska. 

The  City  Council  of  Hastings,  Neb.,  has 
sold  bonds  to  the  amount  of  $.">0,000  for  the 
purpose  of  creating  paving  district  in  Denver 
Ave 

®Thc  Board  of  Park  Commissioners  of 
Omaha.  Neb.,  has  awarded  the  contract  for 
furnishing  stone  for  macadamizing  boulevards 
in  1011  to  Hugh  Murphy.  The  amount  bid 
upon  was  o,18(i  cu.  yds.  of  2-in.  stone,  2.442 
cu.  yds.  of  1-in.  stone  and  802  yds.  of  stone 
chips.  The  bid  was  $l.o8  per  ton  on  2-in. 
stone  and  S1.63  per  ton  on  1-in.  stone  and  $1.73 
per  ton  on  stone  chips 

New  Jersey. 

^Bids  will  be  received  until  8  ;3()  p,  m  ,  Feb. 
15,  by  City  Council  of  Elizabeth,  N.  J.,  for  the 
construction  of  pavement  on  a  portion  of  a 
number  of  streets. 

©Edward  English,  Englewood.  X.  J.,  has 
been  awarded  the  contract  by  the  .\lpin.; 
Borough  Council.  Mahler  Bldg.,  .Alpine,  X'.  J., 
for  the  construction  of  a  stone  road  in  the 
Borough  of  Alpine.  X.  J.,  known  as  Sylvan 
Ave.,  Southern  Section  Blvd.,  extending  from 
the  north  line.  Borough  of  Tenafly,  to  the 
southern  line  of  lands  of  McNeil  Alpine,  a  dis- 
tance of  2,.570  ft.,  for  $7,144.  The  work  in- 
cludes bituminous  bound  macadam,  including 
all  rock  e.xcavation.  etc.;  complete  length  of 
road  2,.")70  ft.     Bids  were  opened  Jan.  21. 

The  Borough  of  .Alfline,  N.  J.,  lias  just  let 
a  half  mile  of  macadam  road  on  the  top  of 
the  Palisades  and  contemplates  the  construc- 
■  tion'  of  an  approximate  two  additional  miles, 
thus  completing  a  continuous  macadam  road 
from  the  l-SOtlf  St.  ferry.  X.  V.  C.  along  the 
top  of  the  Palisades  to  the  New  York  City 
line,  from  which  point  is  expected  that  the 
New  York  state  will  connect  up  with  their 
road  No.  11,  Watson  C.  .  Clark,  30  Church 
St.,  New  York  City,  is  cnnsultin.g  en,gineer  for 
Alpine, 

New  York. 

•J«Bids  will  lie  received  until  2  p.  m.,  March 
1,  by  Cr)nslrncting"  Quartermaster,  Madison 
Barracks,  Sackets  Harbor,  N.  Y.,  for  the  con- 
struction (if  about  28,800  sq.  ft.  of  macadam 
road  and  80i"i  .sq.  ft.  of  concrete  walk. 

•^•Bids   will    be    received   until    11:1.5   a.   in.. 


l-'el),  20.  by  Lieut.  ]■'..  11.  Wagner,  Constructing 
ynartermaster,  I'ort  Niagara.  N.  Y.,  for  con- 
structing concrete  walks,  macadamized  and 
ckiy  roads  at  Fort  Niagara. 

•I«Bids  will  be  received  until  1 1  a.  m..  l"eb. 
l."i,  by  .Alfred  K.  Steers,  I'resideiU  of  the  Bor- 
ough of  Brooklyn,  Room  2,  Borough  Mall. 
P.rooklyn.  Xew  York  City,  for  10  contracts 
for  paving,  grading  and  curbing  streets  and 
furnishing  material  for  roads,  the  largest  be- 
ing No.  18,  for  furnishing  and  delivering  20ii.- 
1100  gals,  of  tar  road  oil.  Oil  delivered  liy  rail 
to  be  delivered  at  the  following  r.-iilroad  points; 
East  New  York,  Vanderveer  P.ark,  Parkville, 
Coney  Island,  liOth  St,  and  l.'ith  .\v. ;  Bay 
Kid.ge,  lUisliwick  and  Canarsie.  Oil  delivered 
liy  boat  to  be  delivered  at  the  following  docks; 
liOth  St.,  Henjes,  Sempkens  or  at  Coney  Isl- 
and. The  time  for  the  delivery  of  the  articles, 
materials  and  sniiplies  will  be  on  or  before 
Nov.  1.  IPll.  The  amount  of  securitv  required 
is  $3,800. 

^•Bids  will  be  received  until  10:30  a.  m., 
Feb.  20,  by  the  Board  of  County  Supervisors, 
at  ^lineola,  N,  Y.,  for  the  improvement  of  the 
Hempstead  and  Babylon  turnjiike  running  in 
a  northwesterly  direction  from  the  Merrick 
road  near  Merrick  to  the  Nas.sau  turnpike  at 
Roosevelt  and  Centennial  .\vc..  running  in  a 
westerly  direction  from  the  Nassau  turnpike 
at  Roosevelt  to  the  Grand  .Avenue  road,  in 
which  is  included  a  jog  at  Woodside  -Ave.  of 
a  distance  respectively  of  13,7.5(1  ft.  and  6,000 
ft.,  in  accordance  with  the  plans  and  specitica- 
tions  of  William  H.  Seaman,  C.  _E.,  County 
Superintendent  of  Highways,  on  file  with  the 
clerk  of  the  Board  of  Supervisftrs  of  county. 
Senator  Murtaugh  of  Elmira,  N.  Y.,  has  in- 
troduced a  bill  in  the  Senate,  Albany,  calling 
for  an  appropriation  of  $1,000,000  from  the 
highway  fund  in  order  to  construct  90  miles 
of  macadam  road  from  Geneva,  southward 
to  Binghampton, 

The  Village  Engineer  of  Lestershire,  N.  Y.. 
lias  submitted  his  estimate  of  the  cost  of  pav- 
ing Main  St,  to  the  board  of  trustees.  It  is 
probable  that  the  work  will  be  advertised  and 
the  contract  let  within  a  few  weeks. 

Senator  John  F.  Murtaugh  of  Elmira,  N. 
Y..  has  intrO(kicf»l  a  bill  in  the  Senate  at 
.Albany  providing  for  the  construction  of  a 
road  to  traverse  the  southern  tier  of  New 
York  state.  The  road  is  planned  to  connect 
the  central  route  stretching  from  Buffalo  to 
.Alliany  with  Elmira  and  other  important 
points'  along  the  southern  tier.  According  to 
the  plans  the  road  would  join  the  central 
route  in  Geneva  and  run  south  from  there 
through  Watkins.  Montour  Falls.  Dundee, 
through  Elmira  and  to  Waverly  through__Tioga 
county,  joining  the  line  at  Broome  County 
connecting  with  the  State  road  to  New  York. 

North  Carolina. 

The  V.    S.   Department   of   Agriculture   has 
sent  C.  C.  Abies,  road  engineer,  to  Wadesboro, 
N.  C.  to  make  an  inspection  of  the  Charlotte- 
Wilmington   hi.ghway  preparatory   to   building 
.    the  road. 

North  Dakota. 

Property  owners  in  the  Third  and  Fourth 
Wards  of  Far.go.  X.  Dak,,  at  a  recent  meet- 
ing, declared  themselves  in  favor  of  repaving 
the  streets  of  the  two  wards, 

Ohio. 

^•Bids  will  be  received  until  Feb.  20  by 
County  Auditor.  Defiance.  O..  for  the  im- 
provement of  1%  miles  of  road  ;it  an  estimated 
cost  of  $"),000. 

4*Bids  will  be  received  until  noon,  Feb.  8, 
by  Director  of  Public  Service,  Cincinnati,  O., 
for  the  furnishing  of  necessary  labor  and  ma- 
terial for  the  improvement  of  Mc.Mpin  Ave. 
from  a  point  172  ft.  more  or  less  east  of  La- 
fayette Ave.,  to  a  point  352  ft.  east  of  Lafay- 
ette Ave.,  by  grading,  laying  cement  com- 
bined curb  and  gutter,  constructing  concrete 
retaining  wall,  drains  and  inlets.  John  J. 
Wenner  is  Clerk. 

•J-Bids  will  be  received  until  noon,  Feb,  8, 
liy  Director  of  Public  Service,  Cincinnati,  O.. 
for  furnishing  400  tons  of  refined  asphalt  for 
the   use    of   the   street    and    sewer    repair    de- 


liartment    tn    be    delivered    f.    o.    b.    municipal 
•ispbalt   plant   switch,   Cincinnati,   O.     Jolin   J._ 
Winner  is  Clerk. 

4«Bids  will  be  received  until  noon.  b"eb.  lii, 
by  Director  of  Public  Scr\  ice,  Cincinnati,  O,, 
for  furnishing  the  necessary  labor  and  ma- 
terials for  the  improvement  of  Midland  .\ve. 
from  .Sunset  .Ave.  to  Rosemont  .Ave.,  by  grad- 
ing, setting  cement  combined  curb  and  gutter, 
macadamizing  the  roadway  with  special  bin- 
der and  linisbing  course  and  constructing  the 
necessary  retaining  wall.  Plans  and  specifica- 
tions may  he  obtained  of  the  Chief  Engineer 
of  Deiiartinent  of  Public  Service.  J.  J.  Wen- 
ner is  Clerk.  l'';ich  bid  must  be  accompanied 
by  a  certified  check  for  $500. 

^Hids  will  be  received  until  noon,  Feb.  24, 
by  Board  of  County  Commissioners,  Cincin- 
nati, O  ,  for  the  improvement  of  Loveland  and 
Madeira  Road  from  corporation  line  of  Love- 
land  to  the  Miami  River  bridge  in  Symmes 
township,  under  specifications  No.  15!1.  Fred 
ITreihs  is  Clerk. 

^Bids  will  be  received  until  noon,  Feb.  In, 
by  Director  of  Public  Service.  A.  B.  Lea. 
Cleveland,  O.,  for  grading,  draining,  curbing, 
paving  and  improving  the  park  driveways 
along  the  southerly  boundary  of  Wade  Park 
and  a  roadway  through  LTniversity  Circle, 
Plans  and  specifications  arc  on  file  at  the  office 
of  the  Park   Department,  214  City   Hall. 

®The  County  Connnissioners  at  Cincinnati. 
O.,  have  awarded  the  contract  for  the  improve- 
ment of  the  Dayton  pike  from  Sharonville  to 
the  Butler  Countv  line  to  W.  P.-  Flvnn  for 
$8,.570.  . 

The  County  Commissioners  at  Steubenville, 
O.,  have  been  petitioned  for  the  construction 
of  a  state  air  road  in  Island  Creek  Top,  be- 
ginnin.g  at  Center  Chapel  church  and  running 
to  intersect  the  Richmond  and  Wintersville 
Pike. 

The  city  of  Cleveland,  O..  contemplates 
paving  95  city  streets,  covering  in  all  about 
15  miles,  this  year.  The  larger  paving  jobs 
include  stretches  of  Bolivar  and  Jennings 
roads  and  West  117th  St.  The  total  cost  will 
be  about  $504,000. 

®H.  B.  Stephens  has  been  awarded  the  con- 
tract for  the  construction  of  the  mile  of  pike 
on  the  L^rbana  pike  for  $7,364  liy  the  County 
Commissioners  at  Urbana,  O.  Goshen  town- 
ship and  Union  will  continue  the  rebuilding 
beginnin.g  just  east  of  George  Willett's  and 
running  west  about  one-half  mile. 

Oklahoma. 
•J-Bids  will  be  received  until  5  p.  m.,  Feb.  13, 

by  Bob  Parman,  City  Clerl<,  (jKialn.ma  >.^ity. 
Okla.,  for  grading  and  constructing  sheet 
asphalt  on  Exchange  Ave.,  from  Pennsylvania 
'  Ave.  to  Kentucky  .Ave. ;  double  driveway,  each 
to  be  25  ft.  wider  5-inch  concrete  base,  6xl8-in. 
concrete  curb  and  3-ft.  vitrified  brick  gutter; 
also  for  grading  Markwell  and  College  Sts.. 
from  Cottonwood  to  Catalpa  Ave. ;  .Avenue 
C,  from  Higgins  to  Blackwelder  Ave. ;  Broad- 
way, from  Avenue  E  to  Avenue  G;  .Avenue 
F,  from  Robinson  .Ave.  to  Shield's  Blvd. ;  Co- 
lumbus Ave.,  from  Avenue  E  to  .Avenue  G; 
Shield's  Blvd.,  from  .Avenue  B  to  .Avenue  G. 
etc. 

Oregon. 

Louis  C.  Kelsey,  404-5  Selling  Bldg..  Port- 
land, Ore.,  has  been  retained  by  the  city  of 
Hil'sboro.  Ore.,  to  design  and  supervise  the 
construction  of  proposed  street  pavements  and 
storm  and  sanitary  sewerage  systems.  • 

It  is  reported  that  macadam  road  is  to  be 
built  from  Silverton  to  Marquam  at  an  es- 
timated cost  of  $4,000  per  mile.  Salem  is  the 
coiintv  seat  of  Alarion  County. 

The  Commercial  Club  of  Myrtle  Creek,  Ore., 
has  appointed  a  committee  consisting  of  R. 
Fate.  T.  R.  Franklin  and  Dr.  R.  F.  Smick  to 
confer  with  the  Roseburg  and  Medford  Com- 
mercial clubs  regarding  the  proposed  state 
roads  from  Roseburg  to  Crater  Lake  and  from 
Medford  to  Crater  Lake.  These  ^lubs  will 
present  a  joint  petition  to  the  state  legislature 
for  an  appropriation  this  season. 

The  County  Commissioners  at  Portlarid, 
Ore  .  have  been  petitioned  for  the  macadami'- 
ing  of  the  Columbia  Blvd.,  for  a  distance 


•J«  indicates  work  now  open  for  bids.         ®  indicates  a  contract  let  recently. 
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three  and  one-luilt  miles,  iiiul  for  the  opening 
of  St.  Johns.  Data  on  the  cost  is  being  pre- 
pared, and  if  it  is  linally  decided  to  improve 
the  highway,  work  will  begin  as  early  in  the 
spring  as  possible.  It  is  estimated  that  the 
work  will  cost  $3,800  per  mile. 

Pennsylvania. 

•J>Bids  will  be  received  until  iioou,  Feb.  10, 
\\ilkesl)arre,  Pa.,  for  the  inipro\emont  ot  vari- 
ons  streets  by  grading,  p.iving  ami  cnrliing. 
F.  Gates  is  City  Clerk. 

•}«Pii(ls  will  be  recci\ed  until  (<  p.  m..  Fell.  1.'!, 
l.jy  City  Clerk,  F'rie,  Fa.,  for  the  construction 
of  pavement  on  a  portion  ni  West  '2'Hh  St. 

Texas. 

•{•Bids  will  be  received  until  11  a.  m.,  Feb. 
10,  h\-  T.  E,  Ramsey,  Count\  .Auditor,  San 
-Vntotiio,  Te.xas,  for  gr.iveling  L'Vi  miles  of 
the  Bandera  Road. 

®Ocklander  P.rus,,  \\;hm.  ICn.,  lia\e  been 
awarded  the  contract  fur  ilu'  coiKtructiuii  or 
I  lassani  concrete  paving  .iiul  curb  and  .gutter 
in  the  city  of  1  lillsboro,  Tex.,  for  $l.S."i  per 
sq.  yd.  Bids  were  opened  Jan.  iF  F.  L.  Dal- 
ton  of  Dallas,  Tex.,  is  Consulting   bjigineer. 

®Thc  County  Court  at  Beatmiont.  Tex.,  has 
awarded  Walter  .\.  Myrick  the  contract  for 
furnishing  the  county  with  washed  oyster  shell 
at  $.''>  per  cu.  yd.,  f  o.  b.  at  Sabine  and  at 
West  Port  .\rthur.  The  shell  will  be  used  to 
complete  the  county's  system  of  good  roads. 

®The  City  Commissioners  of  Dallas,  Tex., 
have  approved  the  following  contracts:  Texas 
Bitulithic  Co.,  on  Grand  .Ave.,  between  Ervay 
and  Holmes:  Haskell  Av-e.,  between  Ross  Ave. 
and  the  Te.xas  and  Pacific  tracks,  and  Holmes 
St.,  between  Grand  and  Pennsylvania  .\ves. : 
D.  J.  Grigsby  on  Griffin  St.,  between  Coch- 
ran St.  and  Pacific  .Ave.  :  Elm  St.,  between 
Frv:i\  St.  and  the  Houston  &  Texas  Central 
Rv. :  Market  .St.,  lietween  Tackson  St.  and 
Pacific  .\\c 

The  Municipal  Commissioners  of  Dallas, 
Tex  .  have  adopted  resolutions  ordering  the 
paving  of  Ross  A've,,  from  Lam:ir  to  .Austin; 
.Austin  from  Pacific  to  Ross,  or  Caroudelet, 
the  same  street  with  names  confused  in  that 
section;  Ross  frorn  Garrett  eastward  to  the 
city  limits,  and  Houston  from  Main'  to  Elm. 
On  the  last  named  bids  will  be  reci-'\Ml  on 
several  sorts  of  paving  used  in  the  c;t>.  For 
the  East  Ross  .Ave,  work  the  engineer's  es- 
timate of  the  cost  is  as  follows:  For  bitulith- 
ic paving.  $19,80."i ;  briqk,  $24,0.'!o. 

The  County  Court  at  Beaumont,  Tex  .  has 
sold  bonds  in  the  sum  of  $7."i.non  f,,r  tlie  con- 
struction of  good  roads. 


The  Dallas  .\ntoniobile  Club  of  Dallas. 
Tex.,  IS  urging  the  improvement  of  the  Fort 
Worth  pike.  It  is  thought  that  if  the  club 
raises  $10,000  the  county  commissioners  will 
donate  a  like  amount,  which  together  with  the 
$10,000  out  of  the  special  district  fund,  would 
give  the  necessary  $30,000, 

The  Texas  Commercial  Secretaries  at  a 
recent  meeting  held  in  Fort  Worth,  Tex.,  de- 
cided to  raise  a  fund  of  $25,000  for  the  pur- 
pose of  carrying  on  the  work  of  improving 
public  highways. 

The  City  Commissioners  of  Dallas,  Te\  , 
have  issued  orders  instructing  City  Engineer 
Preston  to  prejiare  specifications  for  grading 
preparatory  to  paving  the  following :  "Walton 
St.,  between  Elm  St.,  and  P;icilic  .Ave. :  Worth 
St..  between  Pacific  Ave.,  and  Fitzhugh  ;  Penn- 
sylvania ."Kve..  between  Holmes  St.,  and  0:ik- 
land  .Ave. 

The  business  men  of  Grand  Prairie,  Dallas 
County,  Tex.,  have  decided  to  co-operate  with 
the  business  men  of  Dallas  in  their  efforts  to 
jiut  in  thorough  rc'iairs  and  maKe  a  model 
highway  out  of  the  Dallas-Grand  Prairie  pike. 
J.  Thomas  Owens  of  Gr.ind  Prairie  is  in- 
terested. 

The  Te.xas  Terra  Cotta  Tile  &  Pressed 
Brick  Co.  has  been  incorporated  in  Te.xas  with 
a  capital  stock  of  $100,000.  The  company  re- 
cently purchased  large  tracts  of  lands  near 
New  Waverly  with  the  purpose  of  developing. 
.A  specialty  will  be  maile  of  paving  brick  and 
the  plant  will  ha\e  a  ca|)acity  of  1UO,OOII  brick 
daily.  The  incorporators  ;ire  (Seorge  Gwilt, 
Milton  McConnell  of  Dallas  and  Clement  Wat- 
son of  Xew  W.-ivcrb  .\ii  office  will  be 
established  in  the  Carter  Bbln  ,  llouston,  Tex., 
by    Miltnn    .McCnniiell 

Utah. 

.Senator  Christopher  Burton,  Jr.,  of  Davis, 
Ctah,  has  introduced  a  bill  in  the  senate  in- 
creasm.g  the  annual  appnipri;ition  for  the  state 
road    fund   from   $-JT,ilOO  to   $(iu,nnii, 

A  bill  has  been  introduced  in  the  Senate 
at  Salt  Lake  City,  Utah,  calling  for  an  ap- 
propriation of  $10,000  for  improving  the  state 
road  between  Moab,  (irand  count}',  and  the 
San  Juan  river  bridge  in  the  San  Juan  oil 
fields  in   San  Juan  County. 

Representative  .S.  S.  Sanderson  has  intro- 
duced a  bill  in  the  Hc'iuse  of  Representatives 
.it  .Salt  Lake  City.  lUah,  providin.g  for  an  ap- 
propriation of  $4,0uii  for  improving  roads  and 
brid.ges  in  Sanpete  county.  The  bill  provides 
that  20  per  cent  of  the  appropriation  shall  be 
used  on  the  Cottonwood  Canyon  road  and 
tb:it   all   (if   the  $-l,lliili  shall  be   spent   nndrr  tlie 


('lireciion  of  the  coiiii(y   ccimmissioiirrs  ot   San- 
I  ete  County,  Manti.   Ltah. 

Virginia. 

The  Citv  Council  of  Portsmouth,  \'a.,  has 
decideil  upon  the  specifications  for  the  paving 
iif  the  streets  of  the  city  this  year.  The  coun- 
cil will,  within  a  short  time,  advertise  for 
bids  for  the  iiiiprovemeiit  of  the  thorongh- 
lares. 

Washington. 

®riu'  l''err>  Baker  Lumber  (  u.  has  been 
awarded  the  contract  by  the  Board  of  Public 
Works  of  Everett,  Wash.,  for  furnishing  50,- 
nod  ft.  of  lumber  for  street  work  during  the 
\  ear   I  or  $12   per  .M 

i' rile  .Atlas  Construction  C"  has  been 
aw.irded  the  contract  by  the  Board  of  Public 
Works  of  Everett,  Wash.,  for  the  improve- 
ment of  Hoyt  Ave.,  from  lOth  St.  to  Everett 
.\ve.,  for  $10,9-i5.  The  proposed  improvement 
district  embraces  the  territory  between  Cali- 
fornia St.  and  2Ist  St.,  on  Hoyt  .Ave.,  an  ex- 
tension of  two  blocks  over  the  original  plans. 
I'etween  19th  and  21st  St.  asphalt  will  be 
used,  the  remainder  consistin.g  of  grading  and 
sidewalking.  The  contract  for  the  major  por- 
tion of  the  work  has  previously  been  let. 

®Tlie  contracts  for  the  .grading  of  the  busi- 
ness section  of  Pasco,  Wash.,  and  a  part  of 
the  residence  section  has  been  awarded  to 
Jordan  &  Wright  of  EUensburg  for  $..38  per 
cu.  yd.,  ;ind  $.01%  for  overhaul.  The  work 
will  be  commenced  immediately  and  it  is  es- 
timated the  cost  will   be  about'  $30,000. 

R.-iuchers  of  the  Winesap  settlement,  nn  the 
'-'ohimbia  River,  south  of  Chelan.  Wash.,  have 
organized  the  W'inesap  Improvement  .Associa- 
tion with  C.  C.  Cole  as  President  and  A.  H. 
.Miller  as  .Secretary.  The  energies  of  the  as- 
sociation will  be  directed  particularly  toward 
the  improvement  of  public  highways. 

The  Commercial  Club  of  Hofiuiaui,  Wash., 
1..  H.  Brewer,  President,  will  probably  ask 
the  legislature  for  the  completion  of  the  state 
road  \o.  0.  from  Puget  .Sound  t<<  the  sea,  in 
addition  to  the  building  of  the  iirupnsed  state 
highway. 

■West  'Virginia. 

The  City  Commissioners  of  Huntington,  W^ 
Va  .  plan  to  construct  modern  roadbeds  on  a 
uuinber   nf   streets  of   the  citv  ;it  an   estimated 

cos!    nf    $17n,iiiin    this    year 

Wisconsin. 

.\d\ices  fmiii  Mehan.  Wis.,  state  that  a 
siiecial  election  was  held  Jan.  31  to  vote  on 
the  (|uestion  of  appropriatin.g  $3,000  to  macad- 
.imi/e   the    road   between    Plover   and    Stevens 
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Alabama. 

It  has  been  aiiiMuiued  in  Birmingham.  .\la., 
that  the  .American  Bridge  Co.,  a  subsidiary 
cor|)oration  of  the  Cnited  States  Steel  Cor- 
poration, will  build  a  million  dollar  plant  near 
Corey,  on  the  outskirts  of  Birmingham.  The 
plant  will  be  completed  befnre  the  finish  of 
the  Panama  Canal,  and  will  give  employment 
In  liver  a  thousand  men. 

California. 

•J«P.ids  will  be  received  until  2  p.  in,.  March 
li,  by  (.  iiniu.v  Clfrk,  Los  -\ngeUs,  (,'al.,  for  the 
construction  of  concrete  arches,  graveled  ap- 
proaches curbs,  fences,  baud  railings,  pylons, 
etc..  across  .Arroyo  Seco  and  the  extension  of 
Pasadena   .-Ave. 

The  Southern  Pacific  Ry,,  according  to  ad- 
vices from  Oroville,  Cal.,  has  started  recon- 
structing and  raising  its  bridges  across  the 
low  country  in  the  vicinity  of  Honcut.  When 
this  work  is  completed  the  quarter  of  .a  mil- 
lion dollars'  worth  of  im|irovements  made  on 
the  Oroville-Marysville  branch  will  be  com- 
pleted and  the  stretch  of  track  will  be  as  mod- 


be    fniuul   nil   the  cniiip.iny  s  svs-        lirid.ge  ai.d   it   is  believed  that  a   special  election 

will   be  called  .•ibnnt   Feb.   11  to  vote  on  issuing 
Idaho.  I  niids  ,iiiinuiitiiig   tn   the  estimated   cnst   of  the 

work.  The  pKiiis  and  specilicatinn>  for  the 
new  brid.i'e  call  Inr  a  reinforced  concrete 
structure  In  lie  lin  ft.  wide,  the  vvidtli  nf  Wil- 
son St..  with  two  S-fi  sidewalks  nicludeil. 
The  bridge  will  li.-ive  two  ;irehes  :iii(l  three 
sp.aiis.  one  >'n  ft,  Inng  in  the  center  and  iwo  Oit 
t't.  long  ;il  the  ends.  The  bridge  will  measure 
.iboul  2"in  ft,  in  length  over  all.  iiu-hiiling  two 
ri]iprnaclies.  The  tnt.-il  e-tim:itc,I  cn>i  will  be 
<■_■:  1.1  Hill. 

Indiana. 

Board  ni  County  Commissioners,  liidian- 
;ipolis,  lud.,  has  awanled  the  contr.aet  for  the 
construction  of  the  concrete  bridge  over  the 
caii.-il_  :it  ColU'ge  .\ve  to  X'oliip  S;  l-'ritz  at 
$0,117.  .As  planned  the  structure  will  have  a 
■'!n-ft,  rnadw;iy. 

Iowa. 

W.Advices  from  Tracr.  la.,  state  that  the 
contract  for  the  construction  of  coi-:ii ,  bridges 
in  Grundy  County  was  awarde  1  li  L.  F. 
N'nlbenliug. 


.Advices  from  Boise,  Idalin.  state  that  three 
state  bridge  bills  were  passed  m  the  st.ale  sen- 
ate. The  principal  bridge  is  to  be  built  at  a 
cost  of  $2.'j.i)00  across  tin-  Snake  River  be- 
tween Canyon  County.  Id.iho.  .and  Malheur 
County.  Oregon,  within  a  half  mile  of  Pay- 
ette. The  others  are  a  $10.nO0  bridge  across 
the  Salmon  River  in  Custer  County  .and  a 
$1.'),0(|()  bridge  across  the  Snake  River  ue.ar 
Glenn's  F'erry  'I'he  first  named  bridge  was 
mentioned  in   our  List  issue. 

Illinois. 

.At  a  meeting  of  the  I'.nard  nf  Supervisnrs. 
Watseka.  111.,  it  w:is  .le'-ided  tn  cniistruct  :i 
new  bridge  north  nf  Mi'<e  llndel  f;irm  in 
Pigeon  Grove  township,  in  the  near  future. 

.Advices  fmm  l'..iscn.  111.  state  that  .i  new- 
bridge  will  be  cniisiiiuted  .across  Slater  Creek 
south  of  that  town  in  the  earl.v   spring. 

Plans  and  specilicitimiv  have  been  received 
liv  the  citv  of  B;'ta\i:i.  Ill  ,  Inr  the  coustruc- 
tinii  nf  the  propns,' 1  t',<-w   Wil.son   St.  Concrete 
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Intormjitioii  siihmittcd  from  Marslialllowii, 
la.,  is  to  the  effect  tliat  surveyors  are  at  work 
locating  the  new  steel  bridge  to  he  constructed 
across  Wolf  Creek. 

Steps  are  being  taken  by  the  city  council  of 
Muscatine,  la.,  to  secure  the  construction  of  a 
new  bridge  across  Mad  Creek.     Nothing  defi- 
nite has  as  yet  been  decided  upon. 
Kansas. 

®J.  J.  Cox  of  Lawrence.  Kan.,  has  been 
awarded  the  contract  by  the  County  Com- 
missioners at  Lawrence,  for  removing  and 
erecting  and  furnisliing  a  certain  amount  of 
new  material  for  a  bridge  for  $1,749.  Bids 
were  opened  Tan.  28  bv  \V.  R.  Green.  Countv 
■Clerk. 

Advices  from  Medicine  Lodge,  in  Barlter 
County.  Kan.,  state  that  a  concrete  bridge 
over  Spring  Creek  in  tliat  county  recently 
collapsed  and  will  be  rebuilt  shortly. 

The  Kansas  City  Terminal  Ry.  Co.  has  sub- 
mitted plans  to  the  connnissioners  of  Kansas 
City.  Kan.,  for  raising  the  Kaw  River  bridge 
and  the  railroad  tracks  approaching  it  to  con- 
form to  the  height  of  the  levee  now  building 
for  flood  protection.  .According  to  the  drain- 
age bo;ird"s  engineers  the  terminal  company's 
bridge  is  to  he  raised  about  o  ft.  and  its  length 
•increased  to  cover  the  T81-ft.  cliannel.  To 
provide  suitable  grades  for  the  approaching 
tracks  a  change  of  the  grades  of  the  streets 
for  a  distance  of  about  1,000  ft.  is  necessary. 
The  principal  streets  affected  are  Shawnee 
and  Osage  avenues  and  .Adams,  Baird  and 
Brent  streets,  over  which  the  terminal  com- 
pany operates  a  network  of  tracks  leading  to 
the  industries  in  .Armourdalc. 

Kentucky. 

Plans  and  specilication>  are  being  prepared 
by  the  city  engineer,  Louisville,  Ky.,  for  the 
■construction  of  a  bridge  over  Beargrass  Creek 
at  Logan  St.,  to  cost  $l"),niMi.  The  structure 
will  be  of  reinforced  concrete  and  it  is  hoped 
by  the  Board  of  Public  Works  to  have  the 
contract  let  in  time  to  have  it  completed  by 
August   1. 

Massachusetts. 

At  a  recent  meeting  of  the  city  oflficials  of 
Lynn.  Mass.,  and  the  officials  of  the  Boston  & 
Maine  R.  R.  Co.  the  former  promised  to  so 
change  the  plans  that  a  ballasted  bridge  will 
be  swung  across  the  square,  constructed  in 
such  a  way  that  the  nois.e  of  moving  trains 
-will  be  reduced  to  a  minimum. 

Michigan. 

.A.  resolution  lias  been  introduced  into  the 
Common  Council  of  Saginaw.  Mich.,  provid- 
-ing  that  the  city  engineer  prepare  estimates 
for  the  construction  of  a  new  bridge  at  John- 
son St.  to  replace  the  old  structure,  which  is  at 
present  closed  to  traffic. 

Minnesota. 

•J«Bitls  will  be  rcceiveil  until  -  p.  m..  Feb. 
20,  by  Board  of  County  Commissioners,  Hal- 
lock,  Minn.,  for  the  construction  of  three  steel 
bridges,  '^l'  large  culverts  .nid  IT  small  cul- 
verts. 

Missouri. 

©The  Board  ^if  Public  Works,  Kansas  City. 
Mo.,  awarded  the  contract  for  the  construction 
of  the  reinforced  concrete  bridge  over  the 
Blue  River  at  l.")th  St.  to  the  William  P.  Car- 
michael  Co.,  St.  Louis,  Mo.,  at  $60,318.  The 
other  bidders  on  this  contract  were:-  S.  M. 
Kerns,  Kansas  City  and  Denver,  $66,.510 ;  Free- 
born Engineering  &  Construction  Co., 
$66,893.70;  Kansas  Citv  Bridge  Co..  $84,926; 
Midland  Bridge  Co.,  $91,114.50;  and  the  A.  M. 
Blodgett  Construction  C.  $98,150.  Waddell  & 
Harington,  Leslie-Orear  Bldg.,  Kansas  City, 
Mo.,  are  engineers.  Bids  were  opened  Janu- 
ary 30. 

H.  P.  Tliompson  &  Co.,  San  Antonio,  Texas, 
at  $14,056,  were  the  lowest  bidders  Jan.  80 
for  the  construction  of  the  100  ft.  reinforced 
concrete  bridge  over  Brush  Creek  at  Cleve- 
land .Ave.,  Kansas  City.  Mo.  Other  bidders 
for  the  work  were:  Midland  Bridge  Co.. 
$1.5,6.58;  W.  P,  Carmich.ael  Co..  $18,114..50;  L. 


■Crosby  &  Son.  $21,031.85;  A.  M.  Blodgett  Con 
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struction    Co.,    $19,904.40;    and    the    Missouri 
\alley  Bridge  Co.,  $21,300.50. 

Nebraska. 

^Bids  will  be  received  muil  Feb.  13  by 
Board  of  Supervisors  of  Kearney  County, 
Neb.,  at  Minden,  Neb.,  for  the  construction  of 
all  bridges  of  wood  or  steel  to  be  built  by  the 
county  during  the  year  of  1911.  J.  PI.  Jensen 
is  county  clerk.  .All  bids  must  be  accompanied 
by  a  certified  check  for  $200. 

New  Jersey. 

.Vt  a  meeting  of  the  committee  on  roads  and 
assessments  of  the  Board  of  Freeholders  re- 
cently at  Newark,  N.  J.,  Mayor  Ernest  C. 
Hinck,  Montclair,  N.  J.,  urged  that  they  take 
favorable  action  toward  assisting  the  Lacka- 
wanna Railroad  Co.  to  construct  the  proposed 
viaduct  across  Bloomfield  .Ave.  in  Montclair. 
It  was  announced  that  the  company  would  pay 
$45,000  toward  the  cost  of  the  improvement  if 
the  citv  and  countv  will  assume  the  remaining 
$25,000. 

New  York. 

•J«Rids  will  be  received  until  11  a.  m..  March 
2.  by  James  F.  Loughran,  County  Superm- 
tendent  of  Highways,  Kingston,  N.  Y.,  for 
building  a  steel  bridge  across  the  Rondout 
Creek,  at  Eddyville,  in  the  County  of  Ulster, 
N.  Y.,  and  the  removal  of  the  present  metal 
structure  and  enlargement  of  the  present  piers 
and  abutments.  Each  bidder  must  accompany 
his  bid  with  a  certified  check  for  $1,500  pa\- 
:ible  to  the  County  Treasurer. 

Residents  of  the  Ninth  Ward,  Schenectady, 
N.  Y.,  are  strongly  in  favor  of  the  proposi- 
tion to  have  constructed  a  bridge  over  Cotton 
Factory  Hollow  and  the  matter  will  be  taken 
up  by  the  city  council. 

North  Dakota. 

^•Bids  will  lie  received  until  3  p.  m.,  Feb. 
23,  by  Board  of  County  Commissioners,  Traill 
County,  at  Hillsboro,  N.  Dak.,  for  the  con- 
struction and  material  of  steel,  wooden  and 
concrete  bridges  to  be  built  and  bridge  re- 
pairing to  be  done  during  the  year  of  1911. 
Nels  O.  Lindoas  is  County  .-Vuditor. 

©Commissioners  of  Clay  County,  Moorhead, 
N.  Dak.,  have  awarded  the  contract  for  the 
construction  of  two  culverts  to  Jardine  &  -An- 
derson, Fargo.  N.  Dak. 

The  Fargo-Moorhead  Street  Railway  Co.  is 
contemplating  the  construction  of  a  new 
bridge  across  the  Red  River  from  Fargo,  N. 
Dak.,  to  the  east  side.  It  is  said  that  plans  for 
the  work  have  been  prepared  and  that  bids 
will  be  asked  as  soon  as  a  bill  authorizing  the 
improvement  is  passed  by  the  House  Commit- 
tee on  Commerce. 

Ohio. 

•^Bids  will  be  received  until  noon,  Feb.  13, 
by  the  Board  of  County  Commissioners, 
Washington  C.  H.,  O..  according  to  reports, 
for  the  construction  of  the  superstructure  of 
two  steel  bridges,  one  over  the  east  fork  of 
Paint  Creek  and  one  over  Rattlesnake  Creek. 
E.  A.  Henkle  is  .Auditor  of  Favette  County.  _ 

4«Bids  will  be  received  until  Feb.  23.  it  is 
reported,  by  County  Commissioners.  Colum- 
bus, O.,  for  the  following  bridge  work  in 
Franklin  Countv;  construction  of  new  floors 
on  the  Weisheimer  and  Lockbourne  bridge : 
construction  of  the  west  approach  to  the 
Lockbourne  bridge,  two  culverts,  a  new  floor 
system  on  the  Dublin  bridge ;  for  grading  and 
graveling  a   portion  of  the  Bixby  Road. 

©Board  of  County  Commissioners.  .Akron, 
O.,  has  awarded  the  contract  for  the  construc- 
tion of  the  Hawk  bridge  over  the  canal  near 
Clinton  to  the  Central  Concrete  &  Construc- 
tion Co.,  Canton,  O.,  at  $1,079.  Other  bidders 
were  the  Home  Engineering  Company,  at 
$1,187:  the  E.  J.  Landor  Company.  <at  $1,100; 
the  Crogan  Construction  Company,  at 
S^l  304.82,  and  the  Rerger  Iron  Conipanv,  at 
$1,237. 

©Countv  Commissioners,  .Akron.  O..  have 
awarded  the  contract  to  the  Home  Engineer- 
ing Co.,  for  the  Thornton  St.  bridge,  whicli 
is  to  be  floored  with  3  or  4-in.  creosote  blocks 
.at  $1,127  or  $1,170,  respectively.  Other  bid- 
ders   for   this   job  were  the   Crogan   Construc- 

®  indicates  a  contract  let  recently. 


tiou  C  nmp:mv,  with  a  bid  of  $1,215;  the  E.  J. 
Landor  Company,  with  a  bid  of  $1,182. .50;  tlife  . 
Central  Construction  Company,  at  $L200 ;   the 
lierger    Iron    Companv.   ;it   $1,176.70,    and    the 
O.  B.  France  Company,  at  $1,1.38.80. 

©According  to  advices  from  Jefferson,  O., 
commissioners  of  .Ashtabula  County  have 
awarded  the  contract  for  the  construction  of 
the  superstructure  of  the  steel  bridge  over 
Grand  River  in  Orwell  township  to  the  River- 
side Bridge  Co.  at  $4,820.  Other  bidders  bid 
as  follows:  The  King  Bridge  Co.,  $5,024.09; 
Croghan  Construction  Co.,  $4,875 ;  Capital 
Construction  Co.,  $5,119.38;  Hrookville 
Bridge  Co.,  $4,868.17 ;  Ortgonia  Bridge  Co., 
$.5,066.84;  Pcnn  Bridge  Co.,  $5,448;  Illinois 
Bridge  Co.,  $7,746.47. 

©The  contract  for  the  construction  of  the 
superstructure  of  the  Haulk  bridge,  one  mile 
north  of  Clinton,  O.,  in  Franklin  township, 
was  awarded  by  the  Board  of  County  Com- 
niissioners  at  Akron.  O.,  to  the  Central  Con- 
crete Construction  Co..  Canton,  O.,  at  $L079. 
C.  L.  Wirth  is  clerk  of  the  commissioners  of 
Summit  County. 

.An  ordinance  is  to  be  introduced  into  the 
city  council  of  Cincinnati,  O.,  for  the  issuance 
of  $250,000  for  the  completion  of  the  Gilbert 
Ave.  viaduct.  The  estimate  on  the  Gilbert 
.Ave.  viaduct  is  $317,000.  There  is  in  the  fund 
but  $100,000.  The  land  for  a  right  of  way  has 
cost  about  $425,000. 

City  Council  has  passed  an  ordinance  appro- 
priating $15,000  for  the  reconstruction  of  the 
Mohawk  lift  bridge,  in  Cincinnati.  O. 

County  Commissioners  are  contemplating  the 
construction  of  a  new  bridge  over  the  Lickiiig 
River  to  be  known  as  the  Keen  St.  bridge,  in 
the  8th  ward,  Zanesville.  O.  The  bridge  will 
contain  two  spans  and  will  be  250  ft.  long.  ^  It 
will  be  built  high  enough  above  the  high 
water  mark  to  keep  the  drift  wood  from  lodg- 
ing against  the  floor  of  it  during  flood  stage  of 
the  river. 

.Advices  from  fronton,  O.,  state  that  director 
of  public  service  and  commissioners  of  Law- 
rence County  have  pronounced  the  county 
liridge  over  Ice  Creek  leading  into  Coal  Grove 
unsafe  for  traffic  and  steps  will  be  taken  im- 
mediately toward  repairing  or  reconstructing 
the  bridge.  A  concrete  structure  is  under  con- 
sideration. 

Board  of  County  Commissioners,  according 
to  information  received  from  .Amherst,  O., 
has  about  completed  the  investigation  regard- 
ing the  necessity  of  constructing  an  overhead 
bridge  at  Eppley's  crossing  in  that  township. 
Officials  of  the  Lake  Shore  &  Michigan  South- 
ern will  probably  pay  a  jiortion  of  the  ex- 
pense. 

City  Council  of  Cincinnati,  O.,  has  passed  an 
-ordinance  authorizing  the  city  and  the  Pitts- 
burgh. Cincinnati.  Chicago  &  St.  Louis  Ry. 
Co.  to  proceed  with  the  construction  of  the 
Rookwood  crossing  viaduct  and  subway, 
which  will  eliminate  the  grade  crossing  of  the 
Pennsylvania  tracks  over  Eastern  Ave.  The 
cost  of  the  structural  work  is  estimated  at 
$325,000,  while  the  cost  of  the  property  to  be 
acquired  will  add  nearU  $.300,000  to  the 
amount. 

Oklahoma. 

©The  county  connnissioners  of  Le  Flore 
County,  at  Potean,  Okla..  recently  awarded  the 
contract  for  the  construction  of  the  bridge  in 
District  No.  1  to  the  !^Iissouri  Valley  Bridge 
Co.  at  $9,670,  The  Kansas  City  Bridge  Co.  was 
awarded  bridges  in  Districts  Nos,  2  and  3  at 
.$8,176  and  $1,857  respectively. 

©The  contract  for  the  concrete  work  on  the 
approaches  to  the  proposed  $90,000  Rock  Isl- 
and viaduct  in  Chickasha,  Okla.,  has  been 
awarded  to  Westlake  &  Warfield,  Chickasha, 
Okla.,  at  $.30,000,  Work  will  be  started  at 
once. 

•A  proposition  is  to  be  voted  upon  in  Guthrie, 
Okla.,  providing  for  the  issuance  of  $47,000 
for  the  construction  of  a  viaduct  on  Cleveland 
.Ave.  The  present  plan  is  for  a  reinforced 
concrete  viaduct  40  ft.  wide  and  800  ft.  long, 
\vith  an  approach  from  Cleveland  Ave.  to  Ok- 
lahoma .Ave.,  and  coming  out  on  4th  St.  across 
the  ri\er.     The  Santa  Fe  and  the  street  rail- 
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way   company   will   probaMy   pay  part  of   ex- 
pense. 

Information  from  Purcell,  Okla.,  is  to  the 
effect  that  plans  are  under  consideration  for 
combining  the  cities  of  Lexington  and  Purcell, 
Okla.,  under  the  commission  form  of  govern- 
ment, and  to  bond  the  city  for  sufficient  monev 
to  erect  a  large  steel  bridge  across  the  South 
Canadian  River. 

Oregon. 

.\  delegation  of  the  Newberg,  Ore.,  Conimcr- 
■cial  Club  recently  conferred  with  the  com- 
■missioners  of  Marion  County  regarding  the 
•construction  of  the  proposed  new  bridge  over 
the  Willamette  River  at  that  city.  The  matter 
will  now  be  placed  before  the  Yamhill  Countj 
■Court. 

A  resolution  introduced  into  the  House  of 
Representatives,  Salem,  Ore.,  appropriating 
$•5,000  for  an  investigation  I)y  the  state  en- 
gineer of  the  feasibility  of  constructing  a 
■bridge  across  the  Columbia  River  at  Portland 
to  connect  Oregon  and  W.-ishington  has  re- 
vived the  old  project  killed  at  the  last  session. 

.Advices  from  Medford,  Ore.,  state  that  it  is 
estimated  that  the  reconstruction  of  the  bridge 
■over  Bear  Creek,  near  Central  Point  which 
was  recently  destroyed  by  highwater  will  re- 
quire an  expenditure  of  approximately  $8,^50u. 
■$G,nOO  being  for  a  new  structure  and  $2,^"i00 
for  the  removal  of  the   debris. 

Pennsylvania. 

^Bids  will  be  received  until  M  p.  m..  Feb. 
'27.  by  Charles  Reisfar,  Secy..  Central  Board 
of  Education,  Fifth  Ave.  Higli  School,  Pitts- 
burg, Pa.,  for  the  erection  and  completion  ot 
the  .Academic  and  Scbenley  District  High 
School  building  on  the  site  corner  Forbes  ana 
Boundary  Sts.  F.  J.  O^terling,  Common- 
wealth Bldg.,  is  .Architect. 

At  a  meeting  recently  held  at  Lenape.  Pa., 
which  was  attended  by  County  Commissioners 
and  officials  of  the  Reading  Railway  Co.,  all 
were  in  favor  of  the  construction  of  a  new 
bridge  across  the  Brandywine  and  Meadow 
north  of  the  Mill. 

Plans  and  specifications  are  being  preparetl 
by  the  engineer  for  the  construction  of  the 
proposed  new  bridge  across  Dry  Run  in  Allen- 
town.  Pa.,  and  the  matter  will  probably  be 
submitted  to  the  city  council  for  a|iproval  bv 
February  meeting. 

-At  a  recent  meeting  of  the  P.oard  of  View- 
ers of  Fayette  and  Washington  Counties, 
Brownsville,  Pa.,  to  select  a  site  for  the  con- 
struction of  the  joint  county  bridge  over  the 
Monongahela  River  at  that  place,  it  was  unan- 
imously decided  to  recommend  the  site  of  the 
•old  bridge,  which  was  condemned  by  the  War 
Department  and  torn  down  recently.  The  re- 
port of  the  viewers  to  the  court  will  favor  that 
site.  The  Penn  Bridge  Company  submitted 
plans  showing  that  a  new  steel  structure  can 
■be  erected  at  a  cost  of  $1.^2.000,  Tliis,  with 
damages  awarded  by  the  hoard  of  viewers, 
will  bring  the  total  cost  to  the  two  rnunties  up 
to  $H2,000. 

Plans  have  been  completed  for  the  long 
proposed  Mulberry  St.  viaduct  at  Scranton. 
Pa.,  and  it  is  believed  that  bids  will  be  ad- 
vertised before  March  1.  .An  ordinance  has 
heen  introduced  into  the  city  council  provid- 
ing for  the  issuance  of  bonds  amounting  to 
$1.50,000  to  cover  the  city's  share  of  the  cost. 
The  Scranton  liv.  Co.  will  contribute  $00,00fi 
and  the  Delaware  &  Hudson  Co.  $2-5.000. 
Director  of  Public  Service,  C.  V.  Terwilliger 
and  W.  A.  Schunk.  Chief  Engineer  have  repre- 
sented the  city  in  the  negotiations.  M.  W. 
Easby,  Philadelphia,  Pa.,  is  the  architect.  The 
viaduct  begins  at  grade  on  the  westerlv  side 
of  Mifffin  .Ave,  at  the  foot  of  Mulber'rv  St. 
and  extends  in  a  northerly  direction  1,.V28  ft 
to  Providence  road  at  its  juncture  with  Car- 
ton St.  The  structure  is  to  be  sixty-three  ft. 
in  width. 

South  Carolina. 

•J«Bids  will  be  received  until  noon,  Feb.  14, 
by  W.  S.  Thomas,  CK-rk  ..f  Board  of  County 
Supervisors.    Columbia.    S     C.    for   galvanized 


corrugated   cuhcrts  in  carload   lots  to  be   used 
on    public    lii.ghcways. 

South  Dakota. 

•I«Bids  will  be  received  until  7  ;30  p.  m.,  Feb. 
27,  by  John  W.  Summers,  City  .Auditor,  Yank- 
ton, S.  Dak.,  for  furnishing  all  labor  and 
materials  connected  with  constructing  and 
completing  ready  for  travel  a  steel  concrete 
bridge  across  the  Rhine  creek  on  Walnut  St., 
Yankton,  S.  D.  Bridge  to  have  a  clear  span 
of  .JO  ft.  rise  of  8  ft.  6  ins.,  concrete  railing, 
clear  roadway  of  2G  ft.  wide;  height  from  bed 
of  creek  to  arch,  10  ft.  10  ins. ;  from  bed  of 
creek  to  street  grade,  12  ft.  7  ins.  Bidders 
to  furnish  their  own  plans  and  specifications 
for  a  bridge  designed  to  carry  a  20-ton  road 
roller  of  200  lbs.  to  the  square  foot.  For 
further  information  apply  to  the  city  engineer. 
.A  certified  check  in  the  sum  of  10  per  cent 
of  bid  is  required,  to  be  returned  to  unsuc- 
cessful bidders  immediately  on  Icttin.g  contract, 

Tennessee. 

Plans  have  been  prepared  by  J.  H.  Weather- 
ford,  City  Engineer,  Memphis,  Tenn.,  for  the 
construction  of  a  steel  and  reinforced  con- 
crete viaduct  at  McLemore  Ave.  over  the 
south  yard  of  the  Illinois  Central  and  Yazoo 
&  Mississippi  Valley  Railroads.  According  to 
the  plans  it  is  proposed  to  build  a  modern 
steel  and  reinforced  concrete  viaduct  at  least 
40  ft.  wide,  and  something  like  1,000  ft.  long, 
the  idea  being  to  have  it  extend  from  Rayburn 
Blvd..  or  thereabouts,  to  1  cxas  St.  It  is  to  be 
used  by  both  vehicles  and  pedestrians.  The 
plans  also  contemplate  ;i  widening  of  McLe- 
more Ave.  to  conform  to  the  width  of  the 
thoroughfare  east  of  Rayburn  Blvd. 

Texas. 

City  Council  of  Houston,  Texas,  has  passed 
an  ordinance  granting  the  city  authority  to 
borrow  $.500,000  for  the  building  of  the  Main 
St.  viaduct,  connecting  the  north  and  south 
sides  of  the  city. 

Utah. 

A  bill  has  been  introduced  into  the  lower 
house  of  representatives,  at  Salt  Lake  City. 
Utah,  appropriating  $45,000  for  the  construc- 
tion of  a  steel  bridge  over  the  Grand  River 
near  Moab  in  Grand  County, 


Virginia. 

•J«Bids  will  be  received  until  noon,  Feb.  15 
( readvertisement  of  bids  received  Jan.  30), 
by  P.  St.  J.  Wilson,  State  Highway  Coinmis- 
sioner,  Richmond,  Va.,  for  the  construc- 
tion of  a  bridge  over  the  ]\Ieherrin  River  in 
Brunswick  County,  Va.,  near  Hilton. 

^Bids  will  be  received  until  noon,  Feb.  0. 
by  Clerk  of  Highland  County.  Monterey,  Va., 
for  the  construction  of  a  74-ft.  bridge,  either 
of  steel  or  concrete.  Plans  ;uid  specifications 
may  be  seen  at  the  office  of  the  Clerk  or  at  the 
office  of  P.  St.  J.  Wilson,  Richmond.  Va,. 
State   Highway  Cominissioner, 

The  State  Corporation  Commission.  Rich- 
mond, Va,.  has  issued  a  charter  to  the  South- 
hampton  Bridge  Corporation  for  the  erection 
of  a  private  brid.ge  across  the  James  River, 
three  miles  west  of  the  city  near  the  grounds 
of  the  Virginia  Country  Club  and  the  pro- 
posed site  for  the  new  Richmond  College,  The 
bridge  will  be  950  ft,  long  and  20  ft.  wide, 
will  be  of  steel  and  concrete,  and  will  cost 
from  $20,000  to  $l5,0(i0.  The  structure  will 
stand  2(>  ft.  above  low  water.  17  ft.  above  the 
riverbank,  and  may  he  constructed  with  a 
view  to  the  passa.ge  of  electric  cars.  The  ap- 
proach from  Richniond  will  be  along  the  river 
road,  beyond  Rio  Vista,  Froiu  the  Chester- 
field side  the  brid.ge  will  coimect  with  roads 
leading  on  to  Ron  \ir.  The  capital  stock  of 
the  companv  proiectin.i;  i^  placed  between 
$20,000  and  $.50,00it.  .And  in.ismuch  as  the  pro- 
moters already  own  all  the  land  necessary 
for  the  bridge  and  its  approaches,  it  is  not 
necessary  to  make  it  .'i  pnljhc  service  corpora- 
tioti.  It  will  be  a  jiriv.-ite  liridge  company  and 
enioy  the  right  to  colleet  tolls,  Thomas  R 
Winston  is  president  of  the  Southampton 
Brid.ge    Corporation,    William    T,    Reed,    vice- 


president,  and  Oliver  J.  Sands,  secretary  and 
treasurer.  These  officers,  with  George  C. 
Gregory  and  James  H.  Eraser,  are  the  direc- 
tors. 

An  appropriation  of  $12,000  for  bridge  pur- 
poses has  been  recoinmended  to  the  finance 
committee  of  the  City  Council  of  Richmond, 
Va.,  by  C.  E.   Boiling,  City  Engineer. 

Washington. 

^Bids  will  be  received  until  2  p,  m.,  Feb. 
0,  by  Board  of  Public  Works,  Spokane,  Wash., 
for  the  construction  of  a  reinforced  concrete 
bridge  across  Latah  Creek  at  Chestnut  St. 
between  16th  Ave.  and  18th  Ave.  J.  C.  Ar- 
.gall  is  Secy  of  the  Board.  Plans  and  speci- 
fications are  now  on  file  at  the  office  of  the 
City   Engineer. 

Work  will  be  started  at  once  by  A.  Volk, 
Pullman,  Wash.,  on  the  proposed  new  steel 
bridge  over  the  .South  Palonse  River  on  Main 
St.,  Colfax,  Wash. 

City  Council  of  Spokane,  Wash.,  has  passed 
ordinances  for  a  bond  issue  of  $415,000  for  the 
construction  of  two  concrete  bridges  across 
Hangman  Creek,  one  at  6th  Ave.  and  the  other 
in  Stafford's  addition.  The  bonds  are  to  be 
dated  July  1,  1011,  and  run  20  years  and  bear 
interest  at  4y2  per  cent.  It  has  been  an- 
nounced that  the  county  commissioners  have 
pledged  $20,000  toward  the  cost  of  the  Staf- 
ford addition  structure  and  it  is  believed  that 
they,  will  contribute  $50,000  or  $100,000  for  the 
other  structure. 

The  Joint  Road  and  Bridge  Committee  of 
the  House  and  Senate  at  Olympia,  Wash.,  has 
agreed  to  compromise  and  report  in  a  bill  for 
the  purchase  of  the  Wenatchee  bridge  from 
the  Washington  Bridge  Co.  at  $12-5,000. 

The  contract  for  preparing  the  plans  for  the 
new  vertical  lift  bridges  over  the  city  water 
way  and  Puyallup  River,  Tacoma,  Wash.,  has 
been  let  to  Waddell  &  Harington,  Bridge  En- 
gineers, Kansas  Citv,   Mo 


West  Virginia. 

•|«Bids  will  be  received  until  8  p.  m.,  Feb. 
23,  by  C.  B.  Morrison,  President  Board  of  Af- 
fairs. Parkersburg.  W.  Va.,  for  furnishing  and 
installing  system  of  plumbing  and  steam  heat- 
ing and  for  furnishing  and  erecting  steel 
standpipe  in  connection  with  construction  of 
new  water-supply  system.  Plans  and  speci- 
fications are  on  file  at  office  of  consulting  engi- 
neer, Samuel  M.  Gray,  0.30  Banigan  Bldg., 
Providence,  R.  I.,  or  at  office  of  Water  Works 
Commission,  Union  Trust  Bldg.,  Parker>;burg. 
Frank  Good  is  City  -Auditor. 

The  Baltimore  &•  Ohio  R.  R.  Co.  has  asked 
permission  from  the  War  Department  of  the 
United  States  to  construct  a  double  track  rail- 
road bridge  over  the  Monongahela  River  at 
Gaston  Junction  near  Fairmont,  W.  Va.  It  is 
believed,  ii  the  city  does  not  object  that  the 
new  structure  vill  be  built  on  the  piers  of  the 
old   bridge, 

Wisconsin. 

I'The  P.oard  of  Supervisors  of  the  town  "f 
Sui)erior.  Wis.,  litis  awarded  the  contract  lor 
the  construction  of  the  steel  bridge  across  the 
X'eniadji  River  between  Sections  33  and  34, 
in  Range  48,  Township  14,  near  Boylston,  on 
the  new  short  road  to  Black  River  Falls,  to  the 
lleimipin  Bridge  Co.,  Minneapolis,  Minn.,  at 
$2.4.50.  The  Minneai)olis  Bridge  &  Iron  Co.. 
bid   $2.03^5    for  the   work. 

.At  an  adjourned  meeting  of  the  County 
Board  of  Commissioners.  Washburn,  Wis.,  it 
was  voted  to  appropriate  the  sum  of  $14,000 
for  the  i)ur|>osc  i>f  paying  one-half  of  the  ex- 
pense of  the  building  of  a  steel  bridge  over 
Iron  River  in  the  town  of  Orienta,  The  work 
will  be  done  in  the  spring. 

City  Council  of  Chetek,  Wis,,  has  given 
tioticc  that  a  special  election  will  be  held 
about  Feb,  10,  to  vote  on  the  proposition  of 
issuing  bonds  in  the  sum  of  $6,000  for  the 
construction  of  a  bridge  across  one  arm  of 
Lake  Chetek. 

Plans  and  specifications  are  complete  for 
the  construction  of  a  new  concrete  bridge  over 
the  Kinnickinnic  River  at  Chicago  St..  Mil- 
waukee, Wis, 


•J"  indicates  work  now  open  for  bids.         *    indicates  a  contract  let  recently. 
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Illinois. 

•J«Kiils  will  bo  received  until  1  p.  m..  Feb.  18. 
by  Dr.iin.iyo  Commissioners  of  Mint  Creek 
Drainage  District.  Xewton,  111.,  for  tbe  con- 
struction of  the  ditches  in  Mint  Creek  Drain- 
age District.  The  work  to  be  done  consists  of 
excavating  about  three  and  one-half  miles  of 
open  ditches,  -1  to  (i  It.  wide  at  the  bottom.  1() 
to  lM  ft.  wide  at  the  top,  and  .'>  to  !)  ft.  deep, 
estinialed  at  oO,000  en.  yds.  of  e.xcav.iting. 
The  location  of  this  work  is  two  miles  west 
of  Falmouth,  the  nearest  station,  on  the  1.  C. 
K.  K.,  and  seven  miles  northwest  of  Xewton, 
the  nearest  station  with  livery  facilities,  and 
the  county  seat  of  Jasper  county,  111.  Each 
bid  must  be  accompanied  by  a  ccrtilicd  check 
lor  $.")II0,  made  payable  to  J.  H.  Islcy,  treasur- 
er. For  further  information  address  S.  .-X. 
Connor  &  Son,  lingineers.   Newton.  111. 

•{•Bids  will  be  received  until  2  p.  ni..  Feb. 
11.  by  County  Surveyor.  Greenfield,  Ind..  for 
tbe  construction  of  a  ditch  in  Hancock  County. 
C.  L.  Scott  is  Drainage  Commissioner. 

4»Bids  will  be  received  until  2  p.  ni.,  Feb. 
11,  by  County  Surveyor,  Greenfield,  Ind..  for 
ihe  construction  of  a  drainage  ditch  in  Han- 
cock County.  W^right  B.iring  is  Drainag^c  Com- 
missioner. 

Kansas. 

Mulvill  Bros,.  Alton,  111.  have  l>een  work- 
ing ."lU  teams  on  a  2-mile  levee  contract  at 
Lane.  Kan.,  for  the  Bigger  Land  Co,  Work 
on   this  contract   was   started  Jan.    1. 

Louisiana. 

Surveys  have  been  completed  by  Gervais 
Lombard  of  the  State  Board  of  Engineers, 
New  Orleans,  La.,  for  levee  and  riverside 
work  near  Alexandria  which  will  e.xtend  up 
Bayou  Rapides  as  far  as  the  Armstrong 
plantation.  The  line  of  old  levee  from  the 
Iron  Mountain  Railroad  crossing  to  the  D. 
\V.  Hymsen  place  will  also  be  raised.  The 
Bayou  Rapides  job  will  contain  about  60,000 
cu.  yds.  Contracts  are  also  to  be  let  shortly 
for  the  Hatch  levee  along  the  right  bank  of 
Red  River.  Frank  M.  Kerr,  New  Orleans, 
La.,   is   Chief  Engineer. 

Michigan. 

Hearing  was  held  at  Merrill  on  Feb.  G  to 
determine  on  the  construction  of  a  drain  tra- 
versin.g  the  townships  of  Wheeler,  Gratiot 
County :  Jonesfield,  Richland  and  Tittaba- 
wassee.  Saginaw  Coimt\-,  and  Ingersoll,  Mid- 
land County.  Leonard  .-Vlger,  Saginaw  West 
Side,  Mich.,  is  County  Drain  Commissioner. 

Minnesota. 

'S'The  Comniissiuners  of  Clay  County  have 
awarded  the  contract  for  constructing  ditches 
Xos.  2.")  and  20  to  Swanson  Bros.,  Moorhead, 
Minn.,  at  10.8  cts.  and  11.2  cts.  per  cu.  yd.  The 
total  length  of  the  ditches  is  about  11  miles. 

®0.  B.  Olson,  1618  Fourth  Ave.,  Minneapolis, 
Minn.,  has  been  awarded  the  contract  at  $11,- 
178  for  constructing  County  Ditch  No.  8  m 
Isanti  County.  Minn.  The  work  includes  112,- 
659  cu :  yds.  excavation,  12  acres  of  clearing, 
two  new  l)ridges  and  three  old  brid.ges.  Bids 
were  opened  Jan.  27,  by  G.  C.  Smith,  County 
Auditor,   Cambridge,    Alinn. 

®The  LaCrosse  Dredging  Co.,  LaCrosse. 
Wis.,  hits  been  awarded  the  contract  for  dredg- 
ing Lake  Catherine  for  the  city  of  Minneapo- 
lis, The  work  includes  dredging  the  lake, 
building  driveway,  filling  marshes,  etc.,  and 
iiiNolves  yOO.OOO  cu.  yds.  of  earth  excavation. 

Mississippi. 

®Bids  were  opened  Feb.  1,  by  the  Board  of 
Mississippi  Levee  Commissioners  at  Green- 
ville, Miss.,  for  the  enlargement  of  levees  in- 
volving the  moving  of  672.000  cu.  yds.  of  dirt. 
Ru;!cb  &  Stansell,  Memphis.  Tenn.,  secured 
all  of  the  work.  The  Miles  Place  enlargement, 
with  -fJ.Oiiii  cu_  yds.  of  work,  was  let  at  l-j 
cts.  per  cu.  yd.     This  is  just  below  Rosedale. 


The  Huntington  Short  Line  enlargement,  I.j 
miles  north  of  Greenville,  was  awarded  at  30.2 
cts.  per  cu.  yd.  There  is  about  ."lOO.OOO  yds. 
in  this  work.  The  Refuge  enlargement,  12 
miles  below  Greenville,  with  bfn.oni)  yds.  was 
awarded  at  21  cts.  jht  .\ard. 

Ohio. 

Ci.insultiiig  ICngiiieer  John  \\  .  Ilill,  Cincin- 
nati, O.,  has  submitted  his  report  to  the  City 
Council  of  Hamilton  on  the  apportionment  of 
the  cost  of  the  proposed  city  levee  from  Old 
River  to  Lindenwald.  The  cost  is  estimated 
at  about  $246,10it,  which  is  to  be  distributed 
as  follows:  County,  $12,106;  railroad,  $7,.'i:t2 ; 
private  proiierty,  $26,060,  and  the  citv  of  Ham- 
ilton, $160,691.'  The  city  will  vote  at  the  next 
election  on  issuing  bonds  ffir  its  sli.ire  of  tin- 
cost. 

Oregon. 

•J«Bids  are  being  asked  by  the  C  S.  Kec- 
lamation  Service.  Klamath'  F'alls,  Ore.,  until 
.March  10,  for  digging  a  canal  J^  mile  in 
length,  re(|uiring  about  3."), 000  cu.  yds.  of  eartli 
excavation.  The  work  for  most  of  the  re 
maining  canal  work  for  this  portion  of  the 
Lost  Ri\er  diversion  portion  of  the  Klainatli 
Reclamation  project  is  being  done  liy  W.  H 
.Mason,  of  Klamath  F'alls,  Ore.:  (ieorge  C. 
Clark,  Everett,  Wash.,  has  the  contract  for 
the  dam  .'iiid   is  preparing  to  begin   work. 

Memphis  and   Vicinity. 

(  KK(ar.-\u  (  ouui.:si'o.\iiKNCK. ) 

Price  &  Ingram  of  Murfreesboro.  Ivy., 
were  awarded  the  grading  contract  for  the 
new  union  station  being  erected  in  Memphis, 
it  is  understood  that  their  price  is  30  cts.  per 
cubic  yard.  The  dirt  will  be  hauled  four 
miles  and  spread  with  an  air  operated  ma- 
chine. .-Xccording  to  the  terms  of  contract 
the  work  must  be  completed  by  May  1.  .\bout 
l.")0,000  cu.  yds.  of  material  is  involved. 
.  Roach  &  Stansell  have  finished  their  Hick- 
man. Ky.,  levee  contract,  which  was  the  build- 
in.g  of  an  embankment  around  the  city  of 
Hickman  for  protection  from  the  yearly 
floods  of  the  Mississippi.  The  contract  being 
an  emergency  one,  the  contractors  deemed  it 
tiest  to  place  an  unusualh-  large  force  on  the 
job,  and  as  .'i  result  the  work  was  finished 
almost  a  niontli  l)efore  contract  time. 

Sam  Bush  has'  completed  his  contract  at 
Cresno.  Mo.,  and  is  on  the  lookout  for  some 
.uood  railroad  contracts.  For  the  past  two 
weeks  Sam  has  been  scouting  in  Texas,  but  to 
il.ite  has   found  nothing  to  his  liking. 

P.  McCadden  passed  through  Memphis  last 
Friday  with  his  large  outfit  en  route  to  Tyler, 
Mo.,  where  he  has  taken  a  large  United  States 
government  contract..  Pat  has  2!)  of  the  best 
looking  teams  one  ever' saw  and  knows  how 
to  get  out  of  them  the  stuff  that  makes  the 
owner  money. 

Lowrance  Brothers  are  about. to  finish  tlieir 
Sunfiower  contract  and  no  doubt  will  concen- 
trate the  majority  of  their  forces  on  the  large 
Upper  Tensas  contract  which  they  are  build- 
in.g  for  the  .government  near  .A.rkansas  Citj-. 

C.  C.  Aderholdt  wants  to  sub  some  grader 
work  in  order  that  his  large  forces  may  not 
have  to  go  idle  this  winter.  Charlie  is  a 
hustler  and  hates  to  let  any  weeds  grow  under 
his  outfit. 

]\[artin  Jennings  will  finish- the  Friars  Point 
job  in  about  00  days  and  will  then  be  in  the 
market  for  new  work.  Martin  has  a  par- 
ticularly line  outfit  and  he  handles  it  to  good 
advanta.ge. 

Big  Bob  Leonard  has  just  returned  from 
his  Te.xas  levee  job  and  is  pleased  with  the 
progress  his  sub-contractors  are  making 
alon,g  the  Brazos  River.  Bob  was  one  of  the 
interested  contractors  in  the  Greenville  let- 
ting on  the  1st. 

.■\s  of  old.  a   Mississippi   board  Icvcc   lettin.g 


always  interests  the  southern  levee  builders. 
This  is  mainly  because  the  board  has  always  a 
large  amount  of  work  to  bid  on  each  letting 
and  also  because  the  work  brings  top  notch 
prices.  Then  too  the  Mississippi  levee  board 
work  has  no  eight  hour  restrictions  like  the 
United  States  work  has  :  this  is  a  big  factor  in 
favor  of  the  interest  which  the  board  :iUvays 
draws  to  its  lettings.  So  therefore  the  letting 
at  Greenville  of  Feb.  1  was  no  exception  to 
the  rule.  All  the  old  time  contractors  were 
present  and  many  new  comers  in  the  business 
were  there  too.  Charlie  Lowrance  wore  a 
broad  smile  of  confidence,  while  Mike  Roach 
laughed  and  chaffed  the  bunch  present.  Big 
P.ob  Leonard  wanted  to  bet  odds  on  certain 
lirms,  while  L.  C.  Dulaney  was  certain  his 
bunch  would  carry  off  the  honors.  Helgason 
Brothers  had  come  up  from  V'icksburg  to  take 
a  hand  in  the  fun  and  were  not  backward  in 
their  assertions  that  the  contract  was  practi- 
cally in  their  pocket.  And  so  the  good  feel- 
m.g  ran  high  when  Bill  Shackelford,  the  chief 
engineer  of  the  board,  in  all  his  bigness  and 
good  humor  announced  the  result,  which 
showed  that  Roach  &  Stansell  had  secured  all 
the  work  by  a  very  slight  margin.  The  let- 
ting was  one  of  the  closest  ever  held  by  the 
Board  and  the  result  was  in  doubt  until  a  very 
careful  tabulation  had  been  made  of  the  bids. 

Capt.  Clarke  S.  Smith  of  the  Memphis  dis- 
trict has  just  returned  from  an  inspection  trip 
to  his  Vicksburg  office.  The  captain,  as  usual, 
is  kept  on  the  go  all  the  time  and  spends 
about  eight  or  ten  days  of  the  month  at  his 
headquarters. 

J.  W.  Williams  has  finished  all  his  city 
work  and  is  patiently  awaiting  the  new  work 
which  City  Engineer  Weatherford  promises  to 
local  contractors  within  a  short  while.  Wil- 
liams' last  job  was  the  Carolina  street  sub- 
way. 

L.  C.  Dulaney  of  Grace,  Miss.,  has  taken 
130,000  cu.  yds.  of  work  from  Roach  &  Stan- 
sell out  of  the  last  batch  secured  by  the  latter 
firm  in  Greenville.  L.  C.  will  move  his  own 
outfit  on  the  work,  together  with  that  of  Con- 
tractor  Foote. 

Helgason  Brothers  of  Vicksburg,  Miss.,  are 
reported  to  have  taken  42,(i00  yards  of  work 
from  Roach  &  Stansell  out  of  the  Greenville 
letting  on  the  first  of  the  month,  and  the 
same  report  says  the  boys  will  move  their  out- 
fits from  \'icksburg  to  the  new  job  about  the 
l.'ith  of  February. 

Chris  Collins  has  moved  his  outfit  to  Clarke- 
dale,  .\rk  ,  where  he  has  tackled  a  lar.ge  piece 
of  government  levee  work.  Chris  was  in 
char.ge  of  the  outfit  that  was  detailed  to  finish 
the  Huntin.gton  Short  Line  near  Rex.  Miss. 

Big  Bill  Stephenson  is  laid  up  at  Clay.  Tex., 
waiting  for  some  new  work  which '  he  can 
place  his  outfit  on.  Bill  has  been  building 
jiart  of  the  Brazos  River  levee  for  Roach  & 
Stansell. 

A.  D.  Montgomery  of  this  city,  who  has 
taken  part  of  Bob  Leonard's  big  levee  in 
Texas,  reports  exceHent  progress  and  hopes 
to  complete  his  work  within  sixty  days. 

The  Western  Wheel  Scraper  Co.  of  .\u- 
rora:  111.,  will  shortl}-  elect  a  man  to  fill  the 
\acancy  of  .general  mana.ger.  caused  by  the 
former  occupant,  Mr.  Babb,  being  elected 
president  of  the  company.  The  southern  con- 
tractors have  little  doubts  but  what  J.  .A. 
Cordeal  of  St.  Louis  will  be  elected  to  fill  the 
vacant  position,  as  Cordeal  has  had  much 
to  do  with  making  t  he  Western  Wheeled 
Co.  what  it  is  in  the  south.  Joe  Cordeal, 
as  he  is  familiarly  called  by  all  the 
contr.actors  in  tsi  section,  has  been  a 
friend  indeed  to  the  movers  of  dirt  whom 
he  came  in  contact  with.  Some  of  the  levee 
men  will  tod.iy  never  write  the  home  office  of 
the  large  scraper  company  regarding  their 
troubles  and  .grievances,  but  will  first  go  to 
Toe  and  pour  out  their  woes,  being  sure  that 


•J«  indicate?  work  now  open  for  bids.         5?  indicates  a  contract  let  recently. 
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he  will  help  theni  in  .soiiir  «a\.  Kcpurt  socs 
that  the  southern  coiistnictiiii  firms  as  a 
whole  have  petitioned  the  lioanl  nf  <lirectors 
to  elect  J.  A.  Cordeal  as  seneral  manager  and 
no  doi'bt  he  will  be. 

The  X,,  C.  &  St.  L.  ha.s  advertised  for  bid.s 
on  the  ci instruction  of  three  miles  of  new 
work  near  Hickman.  Ky  About  OO.OOn  cu. 
yds  of  material  is  involved.  Hunter  McDon- 
ald is  chief  engineer  at  Nashville,  Tenn.  The 
work  must  lie  started  at  once  and  finished 
within  three  months  of  date  of  contract.  The 
proportion  of  loose  and  solid  rock  is  not 
given. 

Roacli  &  Manigan,  wlm  were  awarded 
214,000  5(|.  yds.  of  asphalt  in  Fort  Worth  and 
6,000  sq.  yds.  of  the  same  pavement  in  Mew 
Orleans,  are  busily  engaged  on  lioth  pieces. 
New  Orleans,  being  a  rush  job,  must  lie  com- 
pleted by  the  l"ith  of  February,  while  the  Fort 
Worth  contract  calls  for  completing  by  the 
SOth  o!  December.  Jim  Hamilton  is  in  charge 
at  F.iri  Worth,  while  Rob  Colglazier  holds 
the  reins  at  \ew  Orleans  F.d  Manigan  trav- 
els to  Imth  places  and  kee].s  a  sharp  eye  nn 
what's  being  done. 


Texas. 

^llids  will  be  recei\ed  until  _  Sin  ji.  m., 
March  ■_',  b\-  the  C'linmissioners  i.d'  Washinijlon 
Ci>unt.\  Iniprovemenl  District  No,  1,  j,  b. 
Buchanan,  chainnan.  at  tlie  office  i>f  the 
County  Judge,  Court  House.  Hrenh.am,  Tex., 
for  the  construction  of  about  Ui  miles  of 
levees  and  the  installation  of  floodgates  in  tin 
Brazos  Bottom  in  Washington  County.  A 
bond  issue  of  $"i7.imI0  has  been  voted.  J.  M. 
Howe.  722  First  .\ational  Hank  Bldg..  Hous- 
ton. Fex^.  is  the  engineer,  and  b'lint  Mc- 
Gregor. Chappel  Hill,  Tex.,  is  .assistant  engi- 
neer. Official  ;icl\ertisement  will  be  foiuid 
elseubere    in    this    issue 

Washington. 

The  Crate  Irrig.ttion  X-  F'ower  Co..  dolden- 
dale.  Wash..  h;is  assigned  its  contracts  for  the 
Car])  I^ake  reservoir  site  and  water  rights  on 
Mill  Creek  and  other  streams  to  L.  T.  (.iillett 
of  California,  who  owns  :i  natural  re.■^ervoir 
near  Carp  Lake,  and  it  is  announced  that  $12"i.- 
00(1  will  lie  expended  on  an  irrig.ation  project. 
C.  T.  Camplan.  cashier  of  the  .State  Bank  of 
C.oldendale.  re|iresents  .Mr.  Cillelt,  The 
(iroject  will  be  completed  in  the  spring  of  lOlJ. 


Wyoming. 

.\  preliiniii.ary  contract  is  reported  to 
have  been  entered  into  with  the  State 
of  Wyoming  ijy  an  English  .syndicate 
of  c.ipit.ilists.  headed  liy  (ieor.ge  F. 
Roberts  of  Chica.go.  ill.,  director  of  the 
mint,  to  take  over  the  Wyoming  Centr.il  Irri- 
gation projee-t  and  complete  the  same  Several 
years  agti  Chicago  parlies  contr.acted  to  rent 
about  2")l>,OilO  acres  of  land  on  the  ceded  por- 
tion of  the  Wind  River  Indian  reservation, 
but  after  constructing  one  main  canal  failed 
to  complete  the  project.  The  new  company 
is  given  until  June  'Vt  to  close  the  final  con- 
tract. 

Canada. 

®Janse.  MclJonnell  &  Co.,  have  been  award- 
ed the  contract  for  the  excavation  work  and 
Walker.  Fisher  &  Co..  the  contract  for  the 
concrete  work,  for  the  new  dam  to  lie  Imilt 
on  the  Bow  River  at  Bassano.  .\lberta.  for 
the  Canadian  Pacitic  Ry.  The  water  of  the 
dam  will  lie  used  in  connection  with  the  irri- 
gation plans  of  tlie  com|)any.  and  an  addi- 
tional ."ilMi.linu  .acres  will  be  brought  under  the 
working    of    the   svstem. 


WATER-WORKS 


Alabama. 

1  he  City  Council  of  dadsdeii,  Ala.,  will 
endeavor  to  raise  several  thousand  dollars  to 
complete  the  new  municipal  water  works  plant. 
The  ori,ginal  appropriation  made  by  the  city 
for  the  work  through  a  bond  issue  was  $")7.- 
0(111, 

A.rkansas. 

Plans  ha\e  been  prepared  for  the  construc- 
tion of  .1  new  water  works  system  for  the 
town  of  BIythville,  Ark.,  estimated  to  cost 
$60.(100  The  work  will  include  about  8  miles 
of  pipe,  one  75,000-gal.  tank  on  12.j-ft.  tower. 
50,000-gaI.  tank  on  .jO-ft.  tower,  and  gasoline 
and  Coal  oil  pumpiiiJ  a])iiaratus.  The  supply 
will  be  secured  from  deep  wells.  J.  E. 
Thomjisou  of  Blythvilie  has  charge  of  the 
work. 

The  city  of  Conway.  _\rk..  has  siilil  bonds 
to  the  Southern  Trust  Co.,  of  Little  Rock  to 
the  amount  of  $68,000  for  the  construction  of 
a  water  works  system.  The  contract  for  the 
system  was  recently  awarded  to  Joseph  Mc- 
Coppcn  of  Little  Rock,  Ark.,  who  will  begin 
work  on  the  system  at  once.  It  is  planned  to 
construct  the  pumping  station,  which  is  to  be 
located  i<n  Cadron  creek,  six  miles  west  of 
Conway,  lirst.  The  pumps  are  to  lie  driven 
by  motors  supplied  with  current  from  the  city 
light  plant  and  the  transmission  line  for  the 
electricity  will  also  be  constructed  before  ex- 
cavatin.g  is  done. 

California. 

-i-The  City  Trustees  of  Brawiax,  Cal.,  have 
made  a  formal  offer  to  the  Brawlay  Water 
Co.,  of  S-'i.OOO  for  the  pipe  system,  meters  and 
all  rights  to  city  parks  claimed  by  the  water 
company.  The  city  is  to  install  its  own  water 
system  and  would  take  over  the  private  sys- 
tem as  part  of  the  new  plan.  The  George  .-V. 
Rogers  Co.,  of  Los  Angeles,  Cal..  has  been 
awarded  the  contract  for  installing  the  new 
w-ater  system  for  $28,200. 

The  city  of  Susanville,  Cal..  contemplates  in- 
stalling or  purchasing  a  water  system  for  the 
city. 

Officials  of  the  People's  Water  Co.,  of  Oak- 
land. Cal.,  are  considering  the  proposition  of 
raising  the  dam  at  Lake  Chabot  in  order  that 
water  that  is  now  going  to  waste  may  be 
saved.  The  lake  now  contains  5.500,000,000 
gals,  of  water  and  bv  raisin.g  the  dam  the  ca- 
pacity will  be  increas'ed  to  11,000,000.000  .gals. 

Georgia. 

^Bids  will  be  received  until  Fell.  15,  it  is 
reported,  by  the  city  of  Gainesville,  Ga.,  for 
improvements  to   the  sewer  and  water  works 


syste.Ks,  estini.ate  1  to  require  .an  expenditure 
of  $1IIU,IM1U.     J.   Whi.e  IS  cit\    clerk, 

4«Bids  w-ill  be  recei\eil  until  Feb.  l"i  by  the 
city  of  Doerun,  Ga..  for  the  construction  of  ,i 
water  works  plant  in  tli.at  place.  The  cost  of 
the  work  is  estimated  at  about  $7.nuu,  J.inies 
1  )owding  is  mayor, 

•|*Biris  will  be  recened  initil  2  p.  in  .  i'eli. 
23,  by  P.  B.  Trammel,  mayor,  and  city  coun- 
cil ol  Dalton,  Ga.,  for  furnishing  material  and 
doing  the  construction  work  for  the  enlarge- 
ment of  the  city  water  works  and  electric 
systems  and  for  the  construction  of  the  w.iter 
works  pumpin.g  station  an'  electrical  plant  at 
Dalton.  Ga,.  a>  follows:  For  furnishing  ap- 
pro.ximately  22"i  tuis  lit.  ^^  and  li  in.  cast  iron 
pipe  and  aiipro.xini.itely  7  tons  of  special  cast- 
ings: 8  fire  hydrants.  Jtl  valves  and  15  \alve 
lioxcs;  1  150'b  ii.  boiler  I  :•!("'  h.  p.  feed 
water  heater;  2  turbi  le  pumps  with  direct, 
connected  induction  motors;  2  compound  con- 
densin.g  engines  with  condensers  ;  2  150  k.  w. 
a.  e,  generators  with  5  panel  switchboard;  1 
35  arc  regulator ;  and  for  laying  pipe  and  tak- 
ing up  old  pipe,  building  reinforced  concrete 
reservoirs  an  I  filter,  buildin.g  power  house 
and  ]iumping  station,  erecting  machinery,  fur- 
nishing materia!  and  doing  electrical  construc- 
tion work.  Plans  and  specifications  may  be 
seen  at  the  offices  of  the  engineers  or  the 
office  of  the  cit.\  clerk  at  Dalton,  Ga..  and  spe- 
cifications can  be  obtained  by  writing  the  en- 
gineers at  Box  227,  Dalton,  Ga.  H.  S.  Jaudon 
Engineering  Co..  is  engineer.  Box  582,  Sa- 
vannah, Ga. ;  Flox  570,  .Atlanta,  Ga. 

Illinois. 

•|«Bids  will  be  received  until  8  p.  m  .  Feb. 
28,  by  George  H.  Kleliin,  President  llo.ird  of 
Trustees  of  the  X'ill.age  of  Niles  Center,  111., 
for  the  construction  of  a  water  works,  iu- 
clu<ling  the  necessary  buildin.gs,  machinery, 
tower,  reservoir,  etc..  ami  also  including  the 
boriirg  and  drilling  of  a  deep  well  for  water 
suppl\'.  Plans  anil  specifications  may  be  oli- 
tained  of  the  vill.a.ge  clerk  or  F.  .\.  Rossiter, 
Couiitv  Survevor,  Conn   House.  Cbiea-o    111 

4-Bids  will' be  received  by  B  J.  Mullancy, 
Commissioner  of  Public  Works,  city  of  Chi- 
cago, Rooom  7(15,  l"it\  Hall,  until  II  a.  m.. 
February  11,  1911,  for  furnishing  and  deliver- 
ing 2  motor  driven  rciitrifngal  pumping  units; 
each  shall  com|iii-  a  bori 'ontal  shaft,  single 
stage, I  pump,  directly  connected  to  an  alter- 
nating current  motor  l,y  a  flexible  couplin.g, 
both  mounted  on  the  same  substantial  sub 
base,  all  designerl  for  permanence  and  con- 
venience of  operation  b;acli  pumping  unit 
>b;ill  be  capable  ''f  .);.er.inn.g  continuously  at 
the  rate  of  discbar.e.;  of  2il  millir^n  gallons  or 


more  per  24  hours  under  a  total  -uction  and  dis- 
charge head  of  115  ft.  liach  pump  shall  be  of 
the  single  stag  horizontal  shaft  centrifu.gal 
type,  wi  h  single  main  suction  and  discharge 
pi|)e  conneai  ns.  not  les  tb.an  24  ins.  in  di- 
ameter, the  impeller  t  i  be  properlx"  balanced 
against  the  end  thrust  The  motor  shall  be  of 
the  synchronous  t>"|ie,  designeu  to  operate  on 
three  phase,  6o  cycles,  440  volts,  and  designed 
to  start  without  the  use  of  auxiliary  motive 
power.  Besides  furnishing  pumps  and  motors 
the  contractor  shall  furnish,  deliver  and  erect 
in  connection  with  same  the  following:  bed 
I  lates,  starting  apparatus  switchboard  and 
equipment  thereof,  exciters,  transformers  to 
step  down  the  current  froin  12,000  volts  to 
440  volts  required  at  motor  terminals,  make 
the  necesar\-  connection^  between  the  service 
lines,  transformers  and  switchboard  and  be- 
tween the  switchboard  and  the  motors,  all 
necessary  suction  and  discharge  pipes,  etc.,  as 
shown  on  plans  and  specifications  on  file  at 
the  office  of  the  Cotnmissioner  of  Public 
Works.      I'his  is  the  second  request  for  bids. 

•{•Bids  will  be  received  b>  Fl  J  .Mullaney. 
Commissioner  of  Public  Works,  eit.\  of  Chi- 
cago, Rooom  705,  Cit.\  Hall,  until  11  a.  m., 
February  14.  1011,  for  furnishing  and  deliv- 
ering one  open  feed  w.ater  heater  and  purifier 
for  the  Roseland  pumping  .t.ition  boilers. 
I(i4tli  .St.  and  C.  &  W.  I.  R  R.  Prospective 
bidders  must  state  in  their  bid  n.ame  and  type 
of  heater  proiiosed.  thickness  of  main  plates. 
kind  of  material  used  for  all  main  parts, 
weight  of  apparatus,  area  of  pans,  dimensions 
of  apjiaralus.  net  ste.am  capacity,  net  water  ca- 
pacity, are.a  and  de])th  of  settling  basins,  area 
and  thickness  of  lilter  or  size  and  type  of 
sjiecial  filler,  dimension  of  chemical  tank  and 
nature  and  location  of  oil  separating  device. 
The  heater  shall  be  an  open  feed  water  heater 
capable  of  he.atin.g  to  20(i°  and  purifying  feed 
water  for  a  r.ated  total  of  l.OOu  boiler  horse 
power  or  30,(10(1  His.  of  water  per  hour,  re- 
ceiving condenser  water  at  I((5°  and  5  per 
cent  of  tile  tot.al  water  from  drips,  etc.,  at 
2(Mi"  1".  F'nil  specifications  of  dimensions, 
chemical  tank,  test,  etc..  ma\'  be  had  upon  ap- 
idication  to  the  Commissioner  of  Public 
Works. 

•{•P>ids  will  be  rccci\ed  by  B.  J.  Mullaney, 
Conmiissioner  of  Public  Works,  cil\  of  Chi- 
cago, Room  7ii5,  City  ll.all.  until  II  a.  m., 
February  II,  1911,  for  fnrnisbing  and  deliver- 
ing 50.o'ii0  lbs.  Ko.  1  red  scr.ip  brass  to  the 
water  works  shops.  23iil  S.  .Ashland  Ave.  .All 
brass  accepted  under  these  specillcations  shall 
be  X'o.  I  red  scrap  brass,  free  from  iron, 
nickel,  etc.  and  must  be  in  crucible  shape  or 
size  not  to  exceed  8  ins.  in  width.   10  ins.   in 


•J*  indicates  work  now  open  for  bids.         '•■  indicates  a  contract  let  recently. 
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length  and  not  over  8  ins.  thick.  Full  specil'i- 
cation  may  be  had  upon  application  to  the 
Commissioner  of  Public  Works. 

®The  Cook  County  Board  of  Commission- 
ers has  awarded  the  contract  for  furnishing 
one  patent  vertical  artesian  well  pumping:  en- 
gine (size  8x3tj  in.  stroke),  to  be  equipped 
with  one  pint  oil  pump  and  drip  valves :  also 
one  5%x3t)  all  brass  patented  double  acting 
well  pump  with  Vi  in.  wall,  cylinder,  of  100 
gallons  of  water  per  minute  capacity,  with  175 
ft.  of  3  in.  standard  pipe,  150  ft.  of  1%  in. 
extra  heavv  pipe  for  pump  rods.  Contract 
price,  $600.  VV.  B.  Erb  &  Co..  405  S.  Clinton 
St. 

Following  is  the  low  bid  submitted  to  B.  J. 
Mullaney,  Commissioner  of  Public  Works, 
city  of  Chicago,  for  furnishing  and  delivering 
to  the  various  pumping  stations  40,000  lbs. 
No.  1  cotton  waste.  Crerar-.-\dams  Co.,  301 
E.  Erie  St.  10%  cts.  per  lb.  Detailed  specifi- 
cations in   ENCINEERI^•G-CoNTR.^CTING  Jan.  25. 

The  United  States  Cast  Iron  Pipe  & 
Foundry  Co.,  the  Rookery,  Chicago,  111.,  has 
submitted  the  low  bid  to  B.  J.  Mullaney,  Com- 
missioner of  Public  works,  city  of  Chicago, 
for  furnishing  and  delivering  cast  iron  pipe, 
to  be  delivered  to  the  various  jobs  throughout 
the  city,  at  a  price  of  $23.75  per  ton.  The  con- 
tract consists  of  2,300  tons  of  36  in.  pipe  and 
1,000  tons  of  30  in.  pipe. 

Plans  are  being  worked  out  by  the  manage- 
ment of  the  Rock  Island  Plow  Co.,  Moline. 
III.,  for  the  laying  of  pipe  to  every  depart- 
ment of  the  plant  so  that  artesian  water  can  be 
supplied.  A  well  is  being  sunk  to  a  depth  of 
between  800  and  1,000  ft.  for  this  purpose. 

The  Finance  Committee  of  the  City  Coun- 
cil of  Chicago,  111.,  has  favorably  passed  upon 
an  appropriation  of  $152,550  as  asked  for  by 
the  department  of  public  works  for  making  a 
pitonieter  waterway  survey  of  the  city.  The 
plan  provides  for  a  waterway  survey  of  the 
city  in  40-acre  tracts,  which  will  later  be  sur- 
veyed by  blocks.  B.  J.  Mullaney  is  chairman 
of  the  Board  of   Public  Works. 

Iowa. 

The  City  Council  of  Marshalltowii,  la.,  has 
authorized  the  mayor  to  advertise  for  bids  for 
machinery  necessary  to  install  a  water  power 
plant  at  the  city  pumping  station,  with  the 
view  of  utilizin,g  the  power  of  the  Iowa  River 
as  far  as  possible.  Prof.  B.  J.  Lambert  of  the 
state  university  has  prepared  the  plans  which 
the  bids  will  be  called  for. 

Maryland. 

Alfred  _M.  Quick,  engineer,  Baltimore,  Md., 
is  preparing  plans  for  the  construction  of  a 
dam  and  filter  plant  for  the  city  of  Baltimore. 
The  estimated  cost  is  between'  $1,000,000  and 
$1,500,000.  Gunpowder  River  will  be  the 
source  of  supply.  Contracts  will  be  let  about 
April. 

Minnesota. 

•{•Bids  will  be  received  until  7 :30  p.  m., 
Feb.  10,  by  Henry  N.  Knott,  City  Clerk,  Min- 
neapolis, Minn.,  for  furnishing  the  city  with 
cast  iron  pipe,  hydrants,  valves,  special  cast- 
ings for  water  main  construction. 

Mississippi. 

It  is  planned  to  extend  the  water  works 
system  of  St.  Joseph,  Minn.,  at  an  estimated 
cost  of  $2,500.  Samuel  S.  Chute  of  St.  Cloud, 
Minn.,  is  engineer. 

The  City  Council  of  Vicksburg,  Miss.,  has 
adopted  a  motion  favoring  the  purchase  of 
the  Vicksburg  Water  Works  plant 

Missouri. 

•J»Bids  will  be  received  until  8  p.  m.,  March 
1,  by  H.  C.  Hester,  city  clerk,  for  the  con- 
struction of  a  water  supply  system  at  ChafFe, 
Mo.  M.  S.  Murray,  Sikesto'n,  Mo.,  is  engi- 
neer. 

Montana. 

The  Libby  Waterworks  Electric  Light  & 
Power  Co.,  of  Libby,  Mont.,  will  take  up  the 
matter  of  completing  the  water  and  light  sys- 
tems in  that  city  as  soon  as  conditions  in  the 
spring  are  favorable.  Mayor  Thomas  Switzer 
has   been    informed   that   the   plans    for  com- 


pleting the  work  have  all  been  perfected.  The 
company  will  install  a  new  water  system  and 
complete  the  electric  light  and  power  systems. 

Nebraska. 

The  Town  Council  of  Chappell,  Neb.,  has 
called  a  special  election  for  the  purpose  of 
voting  bonds  for  a  water  system  and  an  elec- 
tric light  plant. 

North  Dakota. 

The  City  of  Mandan,  N.  Dtik.,  plans  im- 
provements .in  the  water  works  system  for 
the  early  spring,  whicli  will  cost  about  $05,000. 
Ohio. 

•{•Bids  will  be  received  until  noon,  Feb.  14, 
by  Director  of  Public  Service,  Columbus,  O.. 
for  furnishing  and  delivering  chemicals  for 
the  water  department,  tlie  contract  including: 
Item  1,  lime,  1,400  tons;  item  2,  soda  ash,  800 
tons :  item  3,  sulphate  of  alumina,  300  tons. 
David  A.  Jones  is  Clerk  of  the  Director. 

®The  Board  of  Control  of  Youngstown,  O., 
has  let  the  following  contracts  for  water  sup- 
ply requirements :  Water  meters,  size  used  in 
residences,  H.  R,  Worthington  Co.,  New  York, 
$6.60  each.  Water  pipes  and  pipe  specials. 
United  States  Cast  Iron  Pipe  and  Foundry 
Co.,  600  tons  of  pipe  at  $21.70  a  ton.  Valves, 
Darling  Valve  and  Manufacturing  Co.,  G-in. 
valves,  $10.40  each.  Corporation  cocks,  %  in., 
Monarch  Brass  Co.,  55  cents  each.  Hydrants, 
R.  D.  Wood  Co.,  $24  each.  Curb  boxes.  %  in., 
Farnan  Brass  Co.,  $265  each.  Valve  boxes, 
Morgan  Manufacturing  Co.,  $2.75  each.  Lead, 
25  tons,  Wilkins-Leonard  Hardware  Co.,  $4.60 
a  liundred  lbs.  Hauling  pipe  and  specials,  W. 
S.  Dennison,  $1.08  a  ton.  Alum  for  the  year 
1911.  90  cts.  100  lbs.  in  bags.  Central  Chem- 
ical Co.  Asphalt  cement,  50  tons.  The  Texas 
Co.,  $21.90  a  ton. 

The  Board  of  Control  of  Elyria,  O.,  has 
secured  the  services  of  the  Aetna  Engineering 
Co.,  125  LaSalle  St.,  Chicago,  III.,  to  look  over 
the  waterworks  situation. 

Plans  have  been  prepared  for  the  installa- 
tion of  a  new  waterworks  system  for  the  city 
of  Niles,  O.  The  estimated  cost  of  the  plant 
IS  about  $40,000. 

Engineer  B.  F.  Hewitt  of  Geneva,  O.,  has 
submitted  his  plans  for  the  construction  of  a 
waterworks  and  sewer  system  to  the  city  coun- 
cil of  Chadron,  O.  The  plans  provide  for 
the  laying  of  the  water  and  sewer  pipes  in  one 
trench.  The  proposition  will  be  submitted  to 
the  voters  shortly. 

Service  Director  Ray  Harbert  of  Canton, 
O.,  has  asked  the  city  council  for  permission 
to  advertise  for  bids  for  the  purchase  of  a 
new  street  fiusher,  an  auto  truck  for  the  water 
works   department,   etc. 

Akron,  O.,  hydraulic  engineers  are  making 
surveys  prelimmary  to  submitting  plans  for 
the  construction  of  reservoirs  for  a  city  water 
supply,  subject  to  the  electors  of  Akron  voting 
a  bond  issue  necessary  to  carry  out  the  pro- 
ject should  the  plans  be  adopted.  E.  G. 
Bradburg,  Columbus,  O.,  is  consulting  engineer 
tor  the  city. 

Oklahoma. 

Plans  have  been  prepared  for  the  County 
Commissioners  at  Tulsa.  Okla..  for  the  inde- 
pendent water  system  to  be  installed  in  the 
new  court  house  at  6th  and  Boulder  Sts. 

The  City  Council  of  Muskogee,  Okla.,  has 
adopted  the  plans  and  specifications  submitted 
by  Dr.  Alexander  Potter,  114  Liberty  St.,  New 
York  City,  for  the  enlargement  of  the  local 
water  system.  The  plans  embrace  also  an 
enlargement  of  the  sewage  disposal  plant  and 
the  garbage  disposal  plant.  A  special  election 
will  be  called  to  vote  bonds  for  the  improve 
ments. 

Oregon. 

®The  Water  Commissioners  of  Astoria, 
Ore.,  have  awarded  a  contract  to^Palmberg 
&  Matson  for  rebuilding  7%  miles  of  the 
wooden  portion  of  the  18-in.  main  conduit 
leading  from  Bear  Creek  to  the  large  reser- 
voir, bids  for  which  were  opened  Jan.  25.  The 
contract  price  is  approximately  $68,117.  The 
pipe   is   to   be   built   of   redwood    staves,   and 


I  he    work   must   be    completed    on   or    before 
Sept.  1. 

The  citizens  of  Hood  River,  Ore.,  at  an  elec- 
tion held  in  that  city  recently  voted  against 
the  proposition  of  buying  the  local  water  plant 
for  $39,500. 

Pennsylvania. 

The  Water  Commission  of  Harrisburg,  Pa., 
plans  to  start  work  on  the  construction  of  the 
new  1,000,000-gal.  reservoir  as  soon  as  possi- 
ble in  the  spring. 

Tennessee. 

The  city  of  Marysville,  Tenn.,  contemplates 
constructing  a  waterworks  and  sewer  system. 
In  order  to  construct  the  waterworks  a  pipe 
line  some  six  miles  in  length  would  have  to 
lie  built. 

The  Memphis  Artesian  Water  Department, 
Memphis,  Tenn.,  has  asked  the  Board  of  City 
Commissioners  for  permission  to  sell  the 
$100,000  issue  of  water  bonds.  It  is  said  that 
the  money  will  be  expended  for  improvements. 
Texas. 

E.  B.  Blatnon  of  Gainesville,  Tex.,  has  pur- 
chased the  $150,0(10  bond  issue  of  that  city 
which  was  voted  on  Jan.  10  with  which  to 
purchase  the  local  water  plant.  The  City 
Council  plans  to  begin  the  improvement  at 
once.  A  stand  pipe  will  be  built  and  the  water 
mains  extended  to  every  part  of  the  city. 

A  number  of  citizens  of  Greenville,  Tex., 
have  declared  in  favor  of  taking  the  recent 
issue  of  $50,000  in  bonds  for  the  waterworks 
and  going  east  of  the  city  four  or  five  miles 
to  sink  a  well  and  pipe  it  into  the  city  reser- 
voirs. 

The  Water  Commissioners  of  Temple,  Tex., 
have  adopted  plans  for  a  $.30,000  filtration 
.system  and  will  ask  for  bids  for  construction 
of  same,  the  capacity  to  be  2,000,000  gals,  per 
day. 

The  Attorney  General's  Department,  Austin, 
Tex.,  has  approved  an  issue  of  $15,000  city  of 
Sherman  street  improvement  bonds  and  an 
issue  ni  $11,.500  waterworks  bonds  of  the 
same  city. 

Utah. 

The  City  Engineering  Department,  Ogden, 
L'tah.  has  begun  a  survey  of  the  new  conduit 
line  from  Cold  Water  canyon.  It  is  expected 
that  enough  water  can  be  obtained  in  Cold 
Water  canyon  to  fill  the  old  reservoir  pro- 
vided the  new  conduit  can  be  completed  by 
the  middle  of  June,  when  the  river  will  be  at 
a  high  stage.  The  department  proposes  to 
connect  the  new  main  with  the  old  where  the 
two  meet  in  Ogden  canyon.  Bids  for  the 
construction  of  the  conduit  will  be  solicited 
immediately. 

Representative  B.  D.  Harshberger  of  San 
Juan  County,  Utah,  has  introduced  a  bill  into 
the  house  of  representatives  for  the  purpose 
of  appropriating  $15,000  to  be  expended  by  the 
State  Board  of  Land  Commissioners  in  sink- 
ing wells  to  procure  subterranean  waters  in 
ilry  farming  localities. 

Virginia. 

©Harrison  Bros.  &  Co.,  have  been  awarded 
the  contract  by  the  water  department  of  Nor- 
folk, Va.,  for  supplying  that  department  with 
alum  for  the  next  12  months  for  $1.13%  per 
100  lbs.  f.  o.  b.  at  Denny's  station. 

In  a  special  election  held  at  Lexington,  Va., 
Jan.  31,  a  bond  issue  for  $75,000  was  carried 
for  additional  water  supply  for  the  town.  The 
plan  suggested  is  to  get  an  abundance  of  soft 
water  for  the  town  and  bring  it  by  gravity 
from  the  mountains,  a  distance  of  11  miles. 
Washington. 

®The  Board  of  Public  Works  of  Spokane, 
Wash.,  has  awarded  the  contract  for  furnish- 
ing a  new  unit  for  the  up-river  pumping  sta- 
tion, to  be  installed  bv  April  1  and  to  cost 
$12,000,  to  the  Allis-Chalmers  Co.,  of  Mil- 
waukee, Wis.  The  new  pump  will  complete 
the  four  units  of  the  new  station.  Each  unit 
can  pump   12.500,000  gals,  per  day. 

The  City  Council  of  Racine,  Wash.,  will 
shortly,  it  is  said,  demand  municipal  owner- 
ship of  the  local  waterworks  system.  The 
plant  is  owned  by  the  American  Filter  Works 


•i-  indicates  work  now  open  for  bids.        ®  indicates  a  contract  let  recently. 
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&  Guaranty  Co.,  of  Pittsburg,  Pa.  The  com- 
pany recently  offered  to  sell  its  plant  to  the 
city'  for  $1,000,000. 

The  City  Council  of  Elma,  Wash.,  is  inves- 
tigating the  possible  routes  for  a  water  main 
from  Wenzel  Springs,  southwest  of  town, 
whicli  will  be  used  in  bettering  the  supply  of 
water  for  the  city. 

The  City  Council  of  Pasco,  Wash.,  has 
passed  an  ordinance  providing  that  the  matter 
of  purchasing  a  500-acre  water  right  from 
the  Pasqo  Reclamation  Co.,  for  domestic  and 
irrigation  uses  by  the  city,  shall  be  submitted 
to  a  vote  of  the  people  at  a  special  election  on 


Feb.  2i.  The  contract  calls  for  the  payment 
of  $50,000  for  this  500-acre  right  and  an  an- 
nual maintenance  fee  of  $.35  per  acre  inch,  or 
$7.10  for  the  full  24-in. 

West  Virginia. 

For  the  purpose  of  supplying  Benwood, 
McIVlechen  and  other  towns  with  water,  a 
charter  has  been  issued  to  the  Benwood  & 
McMechen  Consolidated  Water  Co.,  of  Ben- 
wood, W.  Va.,  with  a  capital  stock  of  $200,000. 
The  incorporators  are:  E.  Gates  and  G.  Gel- 
wocks  of  Steelton,  Pa.;  W.  Dale  Sheafer,  F. 


W.  Kending  and  N.  J.  Happle  of  Mechanics- 
burg,  Pa. 

Canada. 

•J»Bids  will  be  received  until  4  p.  m.,  Feb. 
14,  by  chairman  of  the  Water  Works  Com- 
mittee, Ottawa,  Ont.,  for  furnishing  and  de- 
livering brass  work,  special  pipe,  castings, 
hydrants,  c.  i.  pipe,  lead  pipe  and  pig  lead, 
valves,  oil  or  .grease.  N.  J.  Kerr  is  city  engi- 
neer. 

The  City  Engineer  of  St.  Boniface,  Can., 
will  prepare  plans  and  estimates  of  cost  for 
the  construction  of  a  1,000,000-gal.  reservoir 
for  the  city. 


SEWERAGE     AND     GARBAGE     DISPOSAL 


California. 

®The  City  Trustees  of  Modesto,  Cal.,  re- 
ceived bids  Jan.  25  for  the  construction  of  a 
sewer  system  as  follows :  F.  C.  Mclntyre 
of  Stockton,  sewers  only,  $26,209;  C.  D.  Vin- 
cent, sewers  and  tank,  $45,983 ;  J.  C.  Arm- 
strong, tank  only,  $2,980 ;  Wm.  Heafy,  tank 
and  sewers,  $30,184;  W.  H.  Howell,  manholes 
■only,  $2,740;  Healy-Tibbitts  Co.,  outfall  and 
main  sewer,  $24,900;  Arthur  Bent,  tank  and 
sewers,  $44,640 ;  William  \'e?ler.  tank  and 
sewers,  $46,867 ;  A.  L.  Chamliers,  tank  and 
sewers.  $36,123 ;  Bishop  &  Stevens,  sewers 
only,  $23,728,  awarded  contract  for  outfall 
sewer  and  main  sewers.  J.  C.  .\rmstrong  was 
awarded  the  contract  for  the  construction  of 
the  liquifying  tank.  The  Stanislaus  Lumber 
Co.  was  awarded  the  contract  for  furnishing 
cement  for  $2.70  per  bbl.  in  carload  lots, 

Colorado. 

It  is  stated  that  bids  for  the  construction  of 
sewers  in  the  district  of  Park  Hill,  Denver, 
will  be  re-advertised.  The  work  was 
originally  awarded  to  the  Municipal  Con- 
struction .Co.,  for  $17,596,  but  owing  to  a  cler- 
ical error  the  specifications  only  called  for  05 
manholes  and  25  flush  tanks  instead  of  90 
manholes  and  50  ilusb  tanks.  Henry  Read  is 
President  Board  of  Public  Works,  of,  Denver. 

Improvements  costing  between  $25,000  and 
$30,000,  to  consist  largely  of  sewers,  will  be 
made  the  next  few  weeks  by  the  Colorado 
Springs  Co..  in  Prospect  Lake,  East  End  and 
Cheyenne  additions,  according  to  advices  from 
Colorado  Springs.  Colo. 

Georgia. 

•J«It  IS  reported  that  the  City  Council  of  .\t- 
lanta,  Ga.,  will  receive  bids  until  March  14. 
for  the  construction  of  the  intercepting  sewer 
.and  disposal  plant  on  Intrenchment  creek.  R. 
M.  Clayton  is  Chief  of  Construction. 

The  city  of  Atlanta,  Ga..  contemplates  laying 
about  50  miles  of  new  sewers  during  the  year. 
Two  new  system  are  planned  for  the  Ninth 
ward  ;  one  for  the  Tenth  ward,  and  one  for 
the  Seventh  ward,  and  one  for  the  Fifth.  The 
total  cost  will  be  from  $250,000  to  $;300,000, 
The  new  sewers  will  require  three  pumping 
stations,  one  in  the  Ninth  ward  and  two  in 
the  Tenth.  Capt.  R.  M.  Clayton  is  Chief  En- 
aineer  of  construction 

Illinois. 

•{•Bids  will  be  received  until  2  ;.in  n.  ni.. 
Fell.  23,  by  Granville  Jenkins.  Chairni.ui.  Sew- 
er Committee,  Paris.  111.,  for  furnishing  and 
laving  approximately  710  ft.  of  36-in.  and 
3,834'  ft.  of  60-in.'  reinforced  concrete  or 
brick  sewer.  The  average  cut  will  be  7  ft. 
Plans  and  specifications  may  be  obtained  of  C. 
P.  Lycan,  City  Engineer. 

The  Board  of  Local  Improvements  of  Chi- 
cago. 111..  Chas.  A.  V.  Standish,  Sec'y,  plans  to 
expend  $770,000,  on  two  sewers  in  the  south- 
west section  of  the  city.  Work  will  be  com- 
menced as  soon  as  the  city  council  passes  the 
special  assessment  ordinances.  One  sewer  will 
l3e  built  in  South  Albany  Ave.,  from  the  river 
to  West  30th  St.,  to  cost  $470,000,  and  the 
other  will  traverse  the  district  between  South 
Central   Park  .»\ve..  and   South  40th   Ave,,  be- 


tween West  Madison  and  West  26th  Sts.,  and 
will  cost  $300,000. 

City  Engineer  Myron  Tarble  of  Aurora,  111., 
has  completed  plans  for  the  two  new  sewer 
districts,  to  lie  known  as  District  No.  7  and 
the  Pigeon  Hill  sewers.  It  is  probable  that 
work  will  be  started  within  CO  days. 

Indiana. 

A  special  election  was  held  in  Danville, 
Ind.,  Feb,  2,  to  vote  on  the  proposition  of 
issuing  bonds  for  the  installation  of  a  sewer 
system.  The  estimated  cost  of  the  improve- 
ment IS  $25,000. 

City  Engineer  Wni.  S.  Moore  of  South 
Bend,  Ind.,  is  preparing  plans  and  specilica- 
tions  for  the  construction  of  the  Bowman  and 
Michigan  St.  sewers.  These  improvements 
call  for  an  expenditure  of  about  $150,000  and 
will  drain  Center  townshi]i  and  part  of  Green 
township, 

Iov.'a. 

®Tlie  City  Council  of  Sioux  City,  la.,  has 
awarded  the  contract  for  furnishing  two  car- 
loads of  2-in.  service  pipe  to  the  Crane  Co., 
for  $11.37  per  100  ft. 

The  City  Council  of  Sioux  City,  la.,  has 
adopted  a  resolution  proposing  the  construc- 
tion of  a  sanitary  sewer  on  Hawthorn  St., 
from  29th   St.,  to '30th   St. 

The  City  Council  of  Manning,  la.,  has  un- 
der consideration  a  proposition  to  put  in  a 
sewer  system.  .\  committee  of  the  council 
recently  visited  Carroll  to  investigate  the  new 
system  in  that  city. 

The  City  Engineer  of  Waterloo,  la.,  has 
been  instructed  to  prepare  plans  and  specifica- 
tions of  the  cost  and  nature  of  construction 
iif  the  Virden  creek  storm  or  dry  run  sewer 
in  the  Third  ward  of  the  city.  The  sewer  will 
lie  6  to  10  ft.  in  dianieler.  It  is  planned  to 
run  the  sewer  from  4tli  .St.,  in  North  Water- 
loo to  Park  road  where  an  outlet  is  afforded 
into  a  slough  of  the  Cedar  River,  about  cpr 
nearly  a  mile  in  length.  The  old  creek  will 
be  leveled  up  thus  doing  away  witli  the  neces- 
sity of  constructin.u  13  bridges  at  a  cost  of 
about   $1.(100   each 

The  citizens  of  Westfield,  la.,  contemplate 
the  installation   of  ,1  septic  sewage  system. 

The  City  Council  of  Indianola.  la.,  has 
voted  to  install  during  the  coming  summer 
between  four  and  five  miles  of  sewer  at  an 
estimated  cost  of  $40,000.  The  proposed  work 
will  be  mostly  in  tlie  northern  part  of  the 
town.  The  city  is  .-vlso  contemplating  paving 
two  miles  of  streets 

Kentucky. 

®The  Contract  Coniinittcc  of  the  Board  of 
.\ldermen  of  Louisville.  Ky,.  has  approved  of 
the  contract  awarded  to  C.  T.  McCracken  & 
Co..  by  the  Board  of  Public  Works  for  the 
reconstruction  of  the  Preston  St.  sewer  in 
Preston  St,  from  Fulton  St.  to  a  point  60 
ft.  south  of  Water  St..  at  a  cost  of  $.30.niio. 

®James  Ferrv  iK:  Son  of  Pittsburg,  Pa., 
have  been  awarded  the  contract  bv  the  sewer- 
a.ge  commission  of  Louisville,  Ky..  for  the 
construction  of  what  is  knownas  the  Second 
St  sewer.  The  system,  according  to  the  spe- 
cifications, will  extend  from  Burnett  Ave.. 
straight  out  Second  St    to  .\very  .■\vc,.  a  dis- 

®  indicates  a  contract  let  recently 


tance  of  2.  '30  ft.     The  improvement  will  cost 
approximately  $30,000. 

Maryland. 

•J«Bids  will  be  received  until  11  a.  m.,  Feb. 
23,  by  Board  of  Awards,  Baltimore,  Md.,  {or 
the  construction  of  trunk  sewers  in  Pratt, 
Green,  Baltimore  and  Pearl  Sts.  The  work 
includes  the  following  approximate  quantities  : 
44  lin.  ft.  30-in.  diameter  brick  and  concrete 
sewer ;  5,050  lin.  ft.  terra  cotta  pipe  sewer, 
12-in.  to  24-in.  diam. ;  3,800  lin.  ft.  6-in.  house 
connections  and  standpipes ;  4,100  lin.  ft.  exca- 
vation in  tunnel.  Plans  are  on  file  in  the  oflSce 
of  Mr.  Calvin  W.  Hendrick,  Chief  Engineer 
of  the  Sewera,ge  Commission.  Specifications 
and  plans  can  be  obtained  upon  application  at 
the  office  of  the  Sewerage  Commission,  Room 
904,  American  Building.  Baltimore,  Md.  A 
charge  of  $5  will  be  made  for  each 
specification  and  blueprint.  A  certified  check 
of  the  bidder  for  the  amount  of  $2,500,  on  a 
clearing  house  bank,  made  payable  to  the  order 
of  the  Mayor  and  City  Council  of  Baltimore, 
will  be  required  to  be  deposited  with  each  bid. 
Plans  have  been  nrepared  by  Clyde  Potts, 
30  Church  St..  New  York  City,  for  the  con- 
struction of  several  miles  of  sewers  and  two 
rlisposal  works  for  the  city  of  Easton,  Md., 
estimated  to  cost  $43,000.  The  contract  for 
the  work  will  be  let  about  March  15.  M.  M. 
Hi.ggins   is  Mayor. 

Residents  of  Baltimore  suburban  towns  have 
appealed  to  the  State  Board  of  Health  to  take 
steps  looking  to  the  establishment  of  a  sewer- 
age system  in  those  towns.  The  main  villages 
which  are  interested  in  the  subject  are  Arling- 
ton. Pimlico  and  Denmore  Park.  An  improve- 
ment association  will  be  formed,  and  it  is  pro- 
posed to  request  the  State  Board  of  Health  to 
assist  in  keeping  the  localities  as  sanitary  as 
possible.  Dr,  Marshall  L.  Price  is  secretary 
of  the  board, 

Massachusetts. 

Information  received  from  Fitchburg,  Mass., 
is  to  the  effect  that  Timothy  J.  Sheeban,  City 
Engineer,  has  recommended  to  the  city  coun- 
cil the  installation  of  a  trunk  sewer  system, 
estimated  to  cost  $1,000,000. 

Minnesota. 

^Bids  will  lie  received  until  2  p.  m.,  Feb. 
16,  by  Board  of  Public  Works,  St.  Paul,  Minn., 
for  the  construction  of  a  sewer  on  Otis  .-^ve., 
from  Somerville  St.  to  Como  and  River  Boule- 
vard, thence  on  the  boulevard,  to  the  Missis- 
sippi River.  R.  L.  Gorman  is  Clerk  of  the 
Board. 

^Bids  will  be  received  until  7:30  p,  m., 
Feb.  10,  by  H.  N.  Knott,  City  Clerk,  Minne- 
apolis, Minn.,  for  furnishing  sewer  brick, 
special  castings,  vitrified  clay  pipe  for  sewer 
construction  in   Minneapolis. 

It  is  planned  to  construct  pipe  sewers  in  .St. 
Cloud,  Minn.  .Additional  sewers  nnrl  water 
extensions  are  also  contemplated.  Samuel  S. 
Chute  is  City  Engineer 

New  Jersey. 

Lawyer  Ralph  Kelhim,  solicitor  for  the  Col- 
lingswood,  N.  J,,  Board  of  Health,  has  applied 
to  Vice  Chancellor  Learning  for  an  injunction 
restraining  the   Collingswood     Sewerage     Co. 


•!•  indicates  work  now  open  for  bids. 
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from  coiuiiuimg  the  operation  ot  its  disposal 
lilaiit  on  the  ground  that  it  is  a  public  nuis- 
ance. 

New  York. 

^Hids  will  be  received  until  noon,  l-"eb.  11, 
bv  liiorse  CrOnnveli,  I'resuient,  Borough  ol 
Ricl.niond.  .New  \  ork  Lity,  tor  furnishing  all 
the  labor  and  materials  required  for  the  cou- 
stri.ciion  of  a  sanitary  sewir  trnnk  line  from 
;he  pierheail  line  ai  the  foot  of  .Vicholas  .\ve. 
Ill  Richmond  Turnpike  and  Willow  Brook 
Kuad,  and  trom  that  point  to  the  .Xew  York 
I.  ity  i-'arm  (.  olony  Road,  at  its  intersection 
with  the  l-ort  Richmond  Road,  for  the  e.xclu- 
-i\e  use  of  tiie  mstitutions  of  ihe  Oeparlnieni 
.if  Public  Chaniics.  Contract  .\o.  1 — Com- 
prising sewers  ni  Xicholas  .-\ve.,  from  the 
pierhead  line  to  Hatfield  PI;  llatheld  11., 
from  .Nid.olas  .\ve.  to  Lafayette  .\ve. ;  La- 
fayette .\ve.,  from  Hatlield  Pi.  to  Blackford 
.\ve.,  and  Blackford  Ave.,  from  Lafayette 
.\ve.  to  a  point  about  ItiO  ft.  easterly  there- 
from, together  with  all  work  incidental  there- 
to. The  luigineer's  estimate  of  the  quantity 
and  quality  of  the  material,  and  the  nature  and 
extent,  as  near  as  possible,  of  the  work  re- 
quired, is  as  follows:  S.380  lin.  ft.  of  salt- 
gla/ed  vitrilied  pipe  sewer  of  l-j  ins.  interior 
iliauieter.  all  complete,  as  per  section  on  plan 
of  the  work;  ;i^7  lin.  ft.  of  c.  i.  pine  sewer,  of 
111  ins.  interior  diameter,  not  less  than  l:ri  lbs. 
per  ft.,  furnished,  laid  and  calked,  all  com- 
plete, as  per  section  on  plan  of  tlie  work:  1-J 
manholes,  complete,  as  per  section  on  plan  of 
the  work;  •5011  lin.  ft.  of  piles,  furnished, 
driven  and  cut;  8.(10(1  ft.  ( B.  M.)  of  founda- 
tion timber  and  planking,  m  place  and  secured; 
■"lO.dlKI  ft.  (B.  M.)  of  sheeting,  retained ;  l"i  cu. 
yds.  of  concrete,  in  place:  -  cu.  yds.  of  brick 
•  inasonry ;  -wO  cu.  yds.  of  riprap,  in  place;  1'20 
cu.  yds.  of  riprap,  taken  up  from  old  crib  ami 
placed  in  the  new  foundation:  lOo  cu.  yds.  ot 
additional  excavation:  -Jo  cu.  yds.  of  additional 
tilling:  oOO  lbs.  of  additional  reinforcing  melal. 
equal  and  similar  to  Xo.  4  and  li',  expanded 
metal,  furnished  and  placed :  '200  lbs.  of  addi- 
tional reinforcing  metal  equal  and  similar  to 
corrugated  or  deformed  steel  rods,  furnished 
and  placed  :  3(1  sq.  ft.  of  sidewalk  relaid  ;  (10  sq. 
yds.  of  gutter  relaid :  10  lin.  ft.  of  curb  reset : 
'l(H>  sq.  yds.  of  macadam  pavement,  restored; 
20  sq.  vds.  of  granite  blcck  pavement  on  con- 
crete foundation  relaid;  l.OoO  ft.  (B.  M.) 
of  yellow  pine  guard  rails  and  clamps, 
furnished  and  placed  including  fastenings. 
as  per  section  on  the  plan  of  the  work: 
800  cu.  ft.  of  rock-filled  crib  in  place  and  se- 
cured, including  anchor  piles,  as  per  section  on 
the  plan  of  the  work :  80  cu.  yds.  of  steam  cin- 
ders, furnished  and  placed.  The  time  for  the 
completion  of  the  work  and  the  full  perform- 
ance of  the  contract  is  b^t  days.  The  amount 
of  security  required  is  $0,000.  The  contracts 
must  be  bid  for  separately,  and  the  bids  will 
be  compared  and  the  contract  awarded  at  a 
lump  or  aggregate  sum  for  each  contract. 

^Bids  \fill  be  received  until  4  p.  in..  Feb.  f. 
by  W.  .\rmstrong.  Clerk,  Yorkville,  X.  Y., 
for  the  construction  of  a  system  of  sanitary 
e-ewers  incUidiiig  disposal  plant  for  that  village 
to  include  10.000  lin.  ft.  of  sewer  8  to  l-'i-in.. 
disposal  plant.  3.3  manholes.  10  flush  tanks. 
A  certified  check  for  $")00  must  be  filed  with 
each  bid.  Plans  and  specifications  can  be  seen 
at  the  residence  of  M.  C.  Cooeland.  Yorkville, 
X'.  Y.,  or  at  the  office  of  W.  G.  .Stone,  engi- 
neer. 0  Mann  Building,  Utica,  X.  '^■.,  from 
either  of  whom  plans,  specifications  and  bid- 
dinff  sheet  can  be  oliiained.  Specifications  and 
bidding  sheet  furnished  and  mailed  free  of 
cost.     Plans,  $2.-")0  per  set. 

®Chas.  T.  Hookway,  ."i.'iT  Lancaster  .\ve.. 
Syracuse.  X.  Y..  has  been  awarded  tlie  con- 
tract by  -he  Intercentine  Sew-er  P.oard  of  that 
city  for  the  improvement  of  Harbor  Brook  and 
the  construction  of  the  Harbor  Brook  inter- 
ceptine  sewer  system  under  contract  X'o.  lo 
for  $101,014.  The  work  includes  the  improve- 
ment of  Harbor  Brook  south  of  the  present 
culvert  under  Erie  Canal  and  the  construction 
of  the  Harbor  Brook  intercepting  sewer  south 
of  spid  Erie  Canal.  Bids  were  opened  Jan.  2(1 
by  Harrv  J.  Hamlin.  Secy,  of  Board. 

®The  Intercepting  Sewer  Board   nf  S\  racuse. 


.\'.  Y  ,  received  bids  Jan.  2(1  for  the  construc- 
tion of  two  sections  of  the  Harbor  brook  in- 
tercepting sewer  and  has  awarded  the  con- 
tract to  the  John  Y'oung  Contracting  Co.,  for 
the  northern  section  for  $88,121,  and  to 
Charles  T.  Hookway  for  the  southern  section 
lor  $101,014.  The  northern  section  is  for  the 
intercepting  sewer  from  the  Erie  canal  along 
(be  brook  to  Hiawatha  .\ve.,  and  then  direct 
to  Onondaga  creek.  .\t  that  point  the  com- 
1  leted  s\  stem  provides  for  connection  with  the 
main  intercepting  sewer  along  Onondaga 
creek.  The  southern  section  of  the  improve- 
ment is  for  the  sewer  from  the  Erie  canal 
along  tb.-  brook  to  Holdcu  St.,  near  the  city 
limits.  The  other  bids  received  on  the  north- 
.ern  section  were:  C.  T.  Hookwav.  $02,216; 
tiaffev  &  Bvrnes,  $0;i,.j!)4,  and  the  Rvan  & 
ReiUy  Co.,  of  Philadelphia,  Pa.,  $112,028.  Bids 
received  on  the  southern  section  were :  The 
Young  Contracting  Co.,  $103,238;  Sanmel 
Bonn,  $100,147  and  Ryan  &  Reilly,  $141,282. 
The  contracts  cover  the  tlnrd  largest  part  of 
the  general  intercepting  sewer  improvement  to 
he  undertaken  at  the  present  time.  The  other 
two  contracts  were  for  deepening  and  laying 
a  concrete  bottom  in  Onondaga  creek  and  the 
Onondaga  creek  intercepting  sewer,  both  of 
which  arc  under  way. 

North  Carolina.  • 

®Abec  \-  Han  of  Hickory,  X.  C,  have  been 
awarded  the  contract  for  the  construction  of 
storm  and  sanitary  sew'ers  in  Timmonsville. 
S.  C,  for  $14,18.5.  The  work  includes  3,2-50 
ft.  of  30-in.  terra  cotta  sewer,  1,000  ft.  of  24- 
iii.  terra  cotta  sewer,  l,r)<50  ft.  of  18-in.  terra 
cotta  sewer,  500  ft.  of  lo-in.  terra  cotta  sewer 
and  2,(.l.50  ft.  of  12-in.  terra  cotta  sewer.  20 
manholes,  1(1  catchbasins  and  3  6-in.  siphons. 
J.  X'ewton  Johnston  of  Florence,  S.  C.  is  En- 
gineer.    Bids  were  opened  Fell.  2. 

Plans  have  been  prepared  by  Hazelhurst  & 
.\nderson  of  Wilinington,  N.  C,  for  the  in- 
stallation of  an  entire  new  sewer  system  for 
that  c'ty.  e^-tin  ;'t'-(  tn  '-o^t  .'<:'S0  mill.  Tlie  con- 
tract for  the  work  will  be  let  as  soon  as  the 
board  of  health  passes  upon  the  nlans.  The 
water  and  sewage  commission  of  Wilmington 
has  charge  of  the  work. 

Ohio. 

•{•Bids  will  be  received  until  noon,  Feb.  28, 
by  H.  H.  Canfield,  Clerk.  Village  of  Cleve- 
land Heights,  O.,  at  the  town  hall  of  the  vil- 
lage or  ;!i  0  Beckman  Bld,g.,  Cleveland,  O.,  for 
fiirnishing  the  material  and  labor  necessary 
for  the  improvement  of  part  of  Mayfield  Dis- 
trict X^o.  1  by  constructing  sew-ers  therein. 
Plans  and  speciiications  are  on  file  at  the  of- 
lice  of  the  clerk  of  the  F.  A.  Pease  Engineer- 
ing Co..  931   Williamson   Bldg..   Cleveland.  O. 

•J-Bids  will  be  received  until  noon,  Feb.  27. 
Iiy  B.  M.  Cook.  Clerk,  X'illage  of  Liikewood, 
().,  for  furnishing  labor  and  material  neces- 
sary for:  first,  paving  of  Summit  Ave.;  sec- 
ond, constructing  sewer  main  in  Riverside 
Read ;  third,  constructing  water  main  in 
Franklin  .\ve. :  fourth,  repair  of  brick  pave- 
ment on  .\lameda.  Cohasset  and  Clarence 
.■\ves.  In  accordance  with  the  form  of  con- 
tract, plans  and  specifications  on  file  at  the 
office  of  the  Village  Clerk,  Lakewood,  Ohio, 
and  at  the  ofiice  of  the  William  H.  Evers 
l-"n,ginceriug  Co.,  .332  the  Arcade,  Cleveland. 
Oh'i.i, 

•|«Bids  will  be  received  until  noon,  Feb.  0, 
liy  Director  of  Public  Service,  Cleveland,  O.. 
for  t^e  construction  of  the  sewers  in  the  fol- 
lowing named  streets  and  avenues,  to-wit : 
Barberton  .-\ve.,  southwest  between  West  (17th 
St.  aii'l  West  (list  St.  Denison  .\\e.,  south- 
west, between  Lorain  .'\ve.  and  West  08th 
St.  West  l!-5th  St.,  between  350  ft.  north  of 
Denison  Ave.,  southwest,  and  Barberton  .\ve,, 
southwest.  Carr  .\ve.,  northeast,  between 
East  03d  St.  and  East  Odth  St.  Castlewood 
Ave.,  northeast,  between  Lakeview  Road, 
northeast  and  East  125th  St.  Eddy  Road, 
northeast,  b?tween  St.  Clair  Ave.,  northeast, 
and  Woodside  .\ve.,  northeast.  East  03rd 
St.,  between  St.  Clair  .-Xve.,  northeast,  and 
Carr  .A.ve  .  northeast,  and  that  part  of  West 
25th  St.  between  Trowbridge  .Ave.,  southwest, 
and   Eradwell  .\ve.,  southwest,  with  an  outlet 


through  I'rowbridgc  Ave.,  southvv'cst,  to  West 
;toth  St..  which  lies  between  Trowbridge  .Vve.,. 
southwest,  and  Library  .\ve.,  southw-est,  with 
an  outlet  througli  Trowbridge  Ave.,  south- 
west to  West  30th  St. 

*Faraghcr  &  Randall  have  been  awarded 
the  contr;ict  by  L.  B.  Johnston,  Director  of 
Public  Service,  Lorain,  O.,  for  the  construc- 
tion of  a  storm  water  sewer  in  that  city  for 
$47,305.  The  work  includes  3,0oo  ft.  of  brick 
•^ewer  ranging  in  .'ize  from  42-in.  to  78-in.  in 
diameter  (tunnel  job),  and  2,-500  ft.  of  pipe 
sewer  from  12-in.  to21-in.  in  dianieler.  Bids 
were  opened  Jan.  27. 

The  Collinwood.  C,  hoard  of  trade  has  pro- 
tested .against  the  construction  of  a  sewage 
disposal  plant  at  the  end  of  the  intercepting 
sewer  near  White  City  by  the  citv  of  Cleve- 
land. 

.Vdvices  from  Ashland,  O.,  state  that  J.  E. 
Yeagley  and  others  have  petitioned  the  coun- 
ty commissioners,  Ashland,  for  the  construc- 
tion of  a  storm  sewer  along  an  open  ditch  in 
the  vicinity  of  Ohio  St.,  and  the  right  of  way 
of  the  Erie  railroad. 

The  city  council  of  West  Lafayette.  O.,  is 
planning  tlie  installation  of  a  drainage  sewer 
system. 

I'he  Pleasant  Ridge,  O.,  village  council  has 
instructed  Riggs-Sherman  Engineering  Co., 
The  Nasby,  Toledo,  O.,  to  prepare  plans  and 
estimates  for  a  general  sewage  system  and 
disposal  plant  for  the  village.  It  is  estimated 
that  the  work  will  cost  about  $1-50.000.  Work 
will  probably  begin  about  JMay  1. 

The  city  council  of  Cleveland,  O.,  recently 
adopted  a  resolution  to  proceed  with  the  con- 
struction of  the  West  25th  St.  main  sewer. 
l"he  sewer  will  run  from  Bradwell  Ave.  to 
4'rowbridge  Ave.,  and  tap  the  intercepting 
sewer.  The  city's  share  of  the  cost  will  be 
$68.-529.  Bids  for  the  work  will  be  .idvertised 
for  at  once. 

Oklahoma. 

Ihe  city  council  of  Muskogee.  Okla.,  has 
adopted  the  plans  and  specifications  prepared 
by  Alexander  Potter,  114  Liberty  St..  Xew 
York  City,  for  increasing  the  size  of  the  muni- 
cipal water  supply  plant,  an  entire  new  sewage 
disposal  plant,  and  a  garbage  disposal  plant,  at 
a  total  cost  of  $0-50,000.  An  election  to  issue 
bonds  to  cover  the  amount  will  be  held  with- 
in 60  days. 

The  citizens  of  Duncan,  Okla.,  recently 
voted  the  issuance  of  bonds  to  the  amount  of 
$38,000  for  the  construction  of  a  sewer  sys- 
tem. A  survey  and  plats  for  the  system  have 
already  been  prepared  and  as  soon  as  bonds 
are  sold  the  work  will  be  commenced. 

Pennsylvania. 

^It  is  reported  that  the  city  of  W'illiams- 
];ort.  Pa.,  will  receive  bids  until  Feb.  10  for 
the  construction  of  the  proposed  East  End 
sewer.  The  sewer  will  be  constructed  down 
Penn  St.,  and  down  the  natural  bed  of  Grafius 
run.  Plans  were  prepared  bv  Citv  Engineer 
Otto. 

The  council  subcommittee  on  sewers,  Pitts- 
burg, Pa.,  has  selected  X.  S.  .'^nrague.  su- 
perintendent of  the  Bureau  of  Construction, 
to  make  a  complete  study  of  the  sewage 
problem  in  relation  to  the  proposed  Greater 
Pittsburg.  .Mien  Hazen,  103  Park  .\ve.,  Xew 
York  City,  consulting  engineer  for  Pittsburg, 
has  been  making  a  study  of  the  Saw  Mill  Run. 
the  Xine-Mile  Run  and  the  city  sewage  basins. 

Representative  Keister  of  Harrisburg.  Pa., 
has  introduced  a  bill  into  the  lower  house  of 
the  Pennsylvania  state  legislature  carrying  an 
appropriation  of  $250,000  for  helping  cities 
of  the  third  class  in  the  state  in  the  con- 
struction of  sew'age  disposal  plants  which  the 
state  decrees  must  be  built. 

The  state  board  of  health  of  Pennsylvania 
has  ordered  the  town  of  Latrobe  to  install  a 
comprehensive  sewage  system  and  disposal 
plant. 

The  board  of  public  works  of  Readiii"'.  Pa., 
has  recommended  that  it  be  allowed  $1-56.126 
for  the  current  expenses  of  the  highway  de- 
partment: $86.8-32  for  the  sewer  department, 
and  $1.-300  for  the  survey  department,  a  total 
of   $244.2-58.      4  lie   board    has   also    asked   for 


■I-  indicates  work  now  open  for  bids.         ?  indicates  a  contract  let  recently. 
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$2-17.800  for  the  building  of  :ill  necessary 
storm  water  sewers,  making  a  grand  total  of 
$4i)-i,058. 

Residents  of  Funston  Ave.,  in  the  West  End 
of  Williamsport,  Pa.,  arc  preparing  a  petition 
asking  that  councils  equip  that  thoroughfare 
with  a  storm  sewer. 

South  Carolina. 

Civil  Engineer  1".  P.  Cothran  of  Greenwood. 
S.  C,  together  with  N.  G.  Walker  of  Rock 
Hill,  S.  C.,  have  begun  a  survey  of  Rock  Hill 
preliminary  to  the  installation  of  a  sewcra.gc 
.system.  The  engineers  at  present  arc  located 
in  the  Peoples'  National  Bank  Bldg. 

Tennessee. 

.Mderman  J.  L.  Nelson  of  the  Tenth  ward. 
Kiio.xville,  Tenn.,  has  taken  steps  to  have  a 
committee  named  to  form  some  feasible  plan 
either  by  bond  issue  or  special  tax  levy,  to 
construct  a  main  sewer  from  the  railroad  to 
the   ri\<:r   along   Third   creek. 

Texas. 

TIr  city  of  Vernon.  Tex.,  has  sold  bonds 
to  ihe  amount  of  $12,000  to  Sutherlain  &  Co., 
of  Kansas  City,  Mo.,  for  the  construction  of 
sewer  extension  and  water  works.     Work  will 


begin  at  once. 

The  city  engineer  of  .San  Antonio,  Tex.,  has 
prepared  plans  for  the  construction  of  S-in. 
mains  on  the  following  streets  in  tlie  Sixth 
Ward  sewer  district:  Nolan,  I^afflar.  Hays, 
Burnet,  Burleson,  .Sherman  and  part  of  Dnval, 
all  entering  into  a  main  extending  between 
Pine  St.  and  New  Braunfels  .'\ve.,  varying  in 
size  between   10,  12  and   l.>in. 

Nevada. 

Civil  Engineer  Louis  C.  Kelscv,  402  Doolv 
Bldg..  Salt  Lake  City,  L'tali,  has  submitted  his 
report  to  the  city  council  of  Sparks,  Nev.,  on 
the  proposed  sewer  system  for  that  city  and 
the  same  has  been  adopted  by  that  body  and 
the  mayor.  In  his  report  the  en.gincer  recom- 
mends the  reconstruction  of  the  sanitary  sew- 
erage system  at  an  estimated  cost  of  $33,476. 
Bonds  will  be  issued  and  bids  will  be  asked 
for  the  construction  of  the  system  shortly. 
lion.  W.  J.  .Stinsiin  is  Mayor. 
Washington 

The  City  Council  of  ];)aven"port,  Wash.,  ha^ 
passed  the  sewer  ordinance  and  is  about  to 
have  the  bond  issue  advertised  for  the  con- 
struction of  a  sewer  system  throughout  the 
main  part  of  the  city.  It  is  estimated  that 
the  cost  will  be  about  $C,sm. 


Wisconsin. 

Residents  uf  the  northwestern  part  of  .She- 
boygan, Wis.,  have  circulated  a  petition  asking 
for  a  sewer  system  in  their  section  of  the  citv. 

Canada. 

^Bids  will  be  received  until  H  a.  111.,  Feb. 
22,  liy  M.  Peterson,  .Secy.,  Board  of  Control, 
Winnipeg,  Man.,  for  the  construction  of  a  con- 
duit system  including  the  following  items. 
Specification  No.  03 — Conduit,  1911;  Specifica- 
tions No.  64,  Construction  of  Conduit  Runs, 
1911.  Smith,  Kerry  &  Chace,  Carnegie  Li- 
brary.   Winnipeg,   Alan.,   Engineers. 

Preliminary  surveys  and  plans  for  an  addi- 
tion to  the  sewer  system  of  Victoria,  B.  C, 
are  now  being  prepared  by  the  city  engineer's 
staff.  The  scheme  calls  for  an  expenditure  of 
about  $2.50,000.  The  area  in  wdiich  the  prin- 
cipal extensions  will  be  undertaken  is  that 
lying  north  of  Edmonton  road  and  east  of 
Quadra  St.,  an  area  comprising  the  whole 
of  the  northeastern  section  of  the  city,  in 
eluding  the  Smith's  Hill  section.  A  main 
sewer  will  be  constructed  to  run  southeasterly 
past  the  rear  of  the  Isolation  hospital  and 
emptying  into  Oak  Bay.  Laterals  will  drain 
the  whole  siction  into  this  main  trunk  sewer. 


Alaska. 

The  City  of  Cordova,  Alaska,  is  to  have  a 
bill  presented  in  Congress  giving  it  the  privi- 
lege of  issuing  20-year  bonds  for  $2."),00O  for 
the  purpnse  of  building  a  city  dock. 

Arizona. 

•I*Bids  will  lie  receuecl  until  2  p.  m.,  March 
'  1,  by  Department  of  Interior,  Otliee  of  Indian 
'  Affairs.  Washington,  I).  C..  tor  furnishing 
materials  and  labor  necessary  to  construct 
;ind  complete  four  cottage  dormitories  and 
water  and  sewer  system  al  Culnrado  Rivci 
.School,  .\rizona. 

California. 

.\  liill  has  been  introduced  in  the  State 
Senate  of  California  to  provide  a  series  of 
canals  along  the  river  valleys  of  the  state,  with 
branches  reaching  into  tributary  districts.  The 
canals  are  to  be  7.")  ft.  wide,  12  ft.  deep,  with 
locks  300  ft.  long  and  11  ft.  above  the  sills. 
The  board  of  engineers  is  instructed  to  de 
tcrmine  the  feasibility  of  the  scheme,  and  a 
sum  to  be  determined  by  the  legislature  is 
appropriated  for  the  expense  incident  to  the 
work.  The  canal  routes  outlined  arc :  West 
of  the  Sacramento  River,  from  Colusa  to 
Suisun  Bay:  from  Colusa  to  Red  Bluff.  In 
the  San  Joaquin  valley  from  Bakersfield  to 
Fresno  and  thence  to  Stockton,  such  canal 
to  have  nine  branches.  Boats  with  cargo  ca- 
pacity of  1,000  tons  are  contemplated,  and  the 
state  hoard  of  engineers  is  instructed  to  report 
the  proper  sort  of  power  to  be  used. 

District  of  Columbia. 

•J«P)ids  will  be  received  until  Feb.  9,  by 
Lieut.  R.  G.  Alexander,  Quartermaster.  Wash- 
in.glon  Barracks,  D.  C,  for  repairing  roofs, 
gutters  and  down  sports  of  various  buildings 
at   Washington   Barracks,   D.   C. 

^Bids  will  be  received  until  2 :30  p.  ni., 
Feb.  16,  by  Capt.  F.  C.  Boggs.  General  Pur- 
chasing Officer.  Isthmian  Canal  Commission. 
Washington.  D.  C.  for  furnishing  under 
Canal  Circular  621.^,  reinforced  steel  bars, 
manganese  castings,  cold  chisels,  ingot  copper 
hin.ges,  ni.ght  latches,  steam  whistles,  water 
coolers,  mop  handles  and  crayons. 

Illinois. 

^•Bids  will  be  received  b\  B.  J.  Mullaney, 
Commissioner  of  Public  Works,  City  of  Chi- 
caso.  Room  10."i,  City  Hall,  for  furnishing  and 
delivering  200  tons  of  pig  lead  to  the  various 
pipe  yards,  located  throughout  the  city.  Each 
biddc'-    must    specify    methorl    of    (leli\-erv.    Iiv 


rai!  or  team,  and  guarantee  not  less  than 
W.'i'/',  lead  in  each  pig.  The  pigs  are  to  be 
distinctly  marked  with  the  reliners  name.  Bids 
to  be  opened  11  ;i.  m.,  February  11.  1911.  Full 
specilications  may  be  li.'id  upon  :ipplication  to 
the    Commissioner   of    I'ublu-    Works. 

Following  are  the  low  bids  submitted  to 
11.  J.  Mullaney,  Commissioner  of  Pulilic 
Works,  City  of  Chicago,  for  furnishin.g  fire 
brick  during  the  year  1911;  Wm.  E.  Dee  & 
Co.,  108  LaSalle  St.,  F.  C,  $28.00  per  thou- 
sand: Aetna.  $2S.00  per  thousand:  B.  &  H. 
or  Simpson,  $17.00  per  thousand :  McLoughlin 
Building  Material  Co.,  145  LaSalle  St.,  Osce- 
ola, $32.00  per  thousand;  N.  A.  Williams  Co., 
1.38  Washington  St.,  Silver  Crown.  $2-5.50  per 
thousand,  wire  cut,  $1-5. 00  per  thousand;  Chi- 
cago Fire  Brick  Co,  138  Washington  St.. 
Lavage,  $25.00  per  thousand,  Indiana  wire 
cut,  $17.00  per  thousand;  Garden  City  Land 
Co.,  1.34  Washington  St.,  Tiger  Crown,  $29.00 
per  thousand:  Crown,  No.  I,  $27.00  per  thou- 
sand, Hillsdale  wire  cut,  $17.00  per  thousand. 
Buckeye.  $17.00  per  thousand. 

The  Board  of  Education,  City  of  Chicago, 
has  been  recommended  to  award  the  contract 
for  school  land  surveying  during  the  year  1911 
to  .'Mexander  Page,  the  present  surveyor.  Mr. 
Pa,ge's  bids  (the  lowest)  were  ;is  follows: 
-School  site  not  occupied.  $18.00;  school  sites 
occupied.  $18.00;  surveys  for  condemnation  of 
property.  $25.00.  all  work  to  include  special 
plats  as  asked  for  in  specifications. 

I'ollowing  are  Ihe  Inw  bids  submitted  to 
Wni.  Carroll.  City  Electrician.  Chica.go.  111. 
for  furnishing  Ihe  follnwing  supplies:  15(1 
.ii'ross  mica  lamp  ebinine\s,  $0.51  per  .gross, 
Hibbard.  Spencer  \-  Barth'tl,  1  W.ibash  .\ve. : 
mantle  burners.  Peerless  Light  Co..  $0.28  each; 
1,500  boxes  glass  sides,  $2.08%  per  box:  600 
lioxcs  srlass  tops.  $1.91''V4  per  box:  50  lioxes 
slass  doors.  $1.98-yi  per  box,  Sprague.  .Smith 
Co..  167  R.indolph  St.:  120.000  mantles. 
$0.06V4  each.  Peerless  Light  Co..  827  l.oomis 
St.  ^Detailed  specilic.'if  ions  published  in  Fn- 
gincering-Contr.'.cling,  Jan.   18,  1911.) 

Indiana. 

•J«Bids  will  lie  reeeiicd  until  2  p.  m..  Feb.  11. 
liy  P.  I".  Stinemaii.  Trustee,  of  H.irrison 
Township,  Miami  I'onmw  North  Grove,  Ind., 
for  the  construction  o|"  a  township  jugh  school 
bnililing. 

Kansas. 

•{•Bids  will  be  r:i-.i\  d  until  10  a.  m.,  Feb. 
10,  by  Capt.  F.  W  \'a"  I'livne.  Quartermaster 
t'     .S.     Militar\'     Prison,     F.irt     Leavenworth. 


Kan.,  for  furnishing  and  delivering  at  the 
liri^oii.  Fort  Leavenworth.  ;i  small  quantity  of 
l-.arduare,  lumber,  etc. 

•J«l'>ids  will  lie  received  until  b'  a.  m.,  Feb. 
28.  liy  R.  V.  Ladow,  Superintendent  of  Pris- 
ons, Department  of  Justice,  Washington,  D. 
C..  for  furnishing  and  delivering  at  the  Cnited 
St.-ile  Penitentiary  at  Leavenworth,  Kan..  5.900 
cu.  yds.  of  best   Kaw  River  sand. 

?'Capl.  1'".  W.  Van  Duyne.  Quartermaster, 
L'.  S.  Military  Prison,  Fort  Leavenworth, 
Kan.,  has  awarded  the  contract  for  fur- 
nishin.g 820  rods  of  woven  wire  field  fence 
to  Richards  &  Conover  Hardware  Co.,  of  Kan- 
sas City,  Mo.,  for  $0..35  per  rod.  Bids  were 
opened   Feb.   3. 

Louisiana. 

The  I'nited  Fruit  Co.,  New  Orleans,  La.,  is 
planning  to  extend  its  sheds  over  Water  St., 
from  Gaiennie  to  Thalia,  and  Erato,  from 
Delta  to  Pilie  St.,  in  New  Orleans,  so  as  to 
establish  cooling  and  heating  plants  in  con- 
nection with  the  cars  for  shipping  fruit.  The 
sheds  will  be  25  ft.  high  and  steel  construc- 
tion will  lie  used,  and  in  connection  with  these 
improvements  the  compan\  will  spend  about 
$250,000. 

Maine. 

•J*Bi<U  will  be  rccei\ed  until  noon,  M.arch 
15,  by  Lightftouse  Inspector,  Portland,  Me., 
for  furnishing  mooring  stones  for  use  in  the 
first  light  house  district  for  the  fiscal  vear 
ending  June  30,   1912. 

The  Kennebec  Dam  &  Reservoir  Co.  has  ap- 
plied to  the  State  Legislature  for  an  act  of  in- 
corporation. The  company  asks  power  to 
construct,  maintain  and  operate  dams  on  the 
Kennebec  River  between  Indian  Pond  and  the 
confluence  with  Dead  River,  with  all  neces- 
sary appurtenances  for  developing  power  and 
creating  water  storage.  The  incorporators 
named  are  Henry  Harriman,  of  Newton, 
Mass.;  Malocke  C,  Chace,  of  Providence,  R. 
I.,  and  Samuel  W.  Philhrick.  of  Skowhegan, 
Me,  '        ■ 

Maryland. 

•J«Bids  will  be  received  until  11  a.  m.,  Feb. 
15,  b\-  Board  of  .\wards,  Baltimore,  Md.,  for 
fnrnisliingand  delivering  1o  the  Water  Board 
."t  its  Gav  St,  yard,  Gay  and  Wolfe  .Sts.,  B.alti- 
more.  Md..  .5i)  tons,  2.000  lbs.  per  ton.  of 
Omalu'.  pig  lead.  Specifications  for  the  lead 
mav  be  obtained  of  the  Water  En.gincer.  Citv 
Hall.   Baltimore.   Md 

The  Raymond  Concrete  Pile  Co.  of  New 
York    and    Chicago   has    under   way   the    con- 


4*  indicates  work  now  open  for  bids.        (?  indicates  a  contract  let  recently. 


54                                                              ENGINEERING-CONTRACTING  Vol.  XXXV.     No.  6. 

struction   of    some    reinforced   concrete   stock  sible  the  prevention  of  Hoods  in   liukey  Creek  ncations  anil   superintend  the  building  of  the 

bins   for   blast    furnaces  that   it   designed    for  valley.                                                         "  new  jail   for   Hamilton  County,  O.     The  esti- • 

the  Sparrows  Point  (.Md.)  plant  of  the  Mary-  Montana.  mated   cost    is  $7.50,000. 

land  Steel  Co.               ,     .,    .         .,      ,,     ,„,  Bids   will  be   received   until    U   a.   m.,   Feb.  Oregon. 

Plans   have   been   suhmittcd   to   the   Harbor  ^,,,   ^^,  ^.^^^^   ^      ^y   Winton,  Assistant  Quar-  ,  ,,.  ,        .„  ,             .      ,       ...  .,          ^  ,     „., 
Board    of    Baltimore,    Md..    by    its    Lng  neer  ,^,„naster.  Fort  Missoula,  Mont.,  for  the  con-  ,    ^B'^'s  will  be  received  until  Noon,  Feb.  23 
Oscar  Lackey,  for  the  conimercial  ^vharf  and  ,,ruction  of  a  hospital  of  reinforced  concrete  '>;,  Couuty    Commissioners   at    the     office    o 
recreation  pier  to  be  biult  in  East  Baltmore.  ,.o,„pietc,   including;  plumbing,   electric   wiring  )\'i'^'^'<;"    ^^    'f^'^-    Architects     ,01    Corbett 
The    pier   is   to   be    luO    ft.   wide   and   oOO    ft.  and  fixtures             •-    >              &•                            "  Bldg.,   Portland,   Ore.,   for   furnishing  and   in- 
long,  and  will   be   located  between   Broadway  '                     '         Nebraska  stalling  the  electric  combination  and  gas  fix- 
and  .-Knn  St.,  with  the  head  on  Thames  St.  ^        d&Kd.  ^^^^^^  j^  ^j^^l^  rooms  and  corridors  of  the  east 
M            VincPttc  •^Blds  will  be  received  until  Feb.  1.5,  by  L.  \vi„„    ,,1    the    new   courthouse   of    Multnomah 
iviassacnusetis.  j.     Allen,    General    Superintendent,     Chicago,  Counlv,    Oregon.     T.    T.   Cleeton    is    County 
•{•Bids  will  be  received  until  Feb.  i),  by  Lieut.  Burlington  &•  Quincy   Ry..   Lincoln,   Neb.,   for  hidge. 
George    P.   Ilawes,   Jr..   Fort   Warren,   Mass.,  the  construction  of  a  two-story   frame  build-  '      "                  Pennsylvania, 
for   delivering   at   commercial   wharf,    Boston,  ing   (foundation  not  included),  to  be  used  as 

Mass.,    100   ft.   poplar,   500   ft.   spruce.  200   ft.  a  passenger  station  at   Uoldrcdge.  Neb.  ®rhe  contract   for  erecting  the  superstruc- 
white   pine.    100   ft.  yellow   pine   flooring   and  New  Hampshire.  ti"'c  of  the  Vine  St.  pier  for  the  city  of  Phila- 
10  ft,  round  pine  lumber.  ,               .    '  delphia.   has  been   awarded   to  W.   S.   Shields 
Mirh.Van  .^Blds  wil    be  received  until   2  p    m.,   Feb.  ^-.mfiOO.     In  our  last  issue  we  stated  that 
Michigan.  2,>,    by    Lieut.    John    Mather     Quartermaster,  i,,/eontract  for  this  work  had  been  let  to  the 
4«Bids  will  be  received  until  8  p.  m.,  Feb.  I'ort    Constitution,    N.    H.,    for    constructing  McClintic-Marshall   Construction   Co. 
24,   by    Walter    S.    Conley,    Secy.,    District   of  ordnance  storehouse  at  that  place.  g,.j.,,^    contract    for    placing    Raymond    con- 
Public    Schools    of    Highland    Park,    Wayne  New    Mexico.  crete   piles   for  the   foundations  of  a  building 
County     Mich       -18    Richton     Ave.     Higliland  ^.^,^           ^^            .^^             jj  ^          ^^^^^^^  ,-,„  „,,  Westmghouse  .\ir  Brake  Co.  at  Wil- 
Park,  Mich,    for   lurnishing  the  necessar     la-  J^,  Q^„„„niaster.  Fort  Bavard.  N.  M..   for  nurding.   Pa.,  has   been  awarded  to  the   Ray- 
mldS   r  Co^tl  nd  'te":n"said°'dfstrt'.  ^"^n.^uu,    and    installing    door    .k1    window  --'Concrete   Pile   Co..  of   New   Vork   and 

Plans  Ld   specifications  may  be  seen  at   the  .^^^t'^riul"  on  "f^^  Sr"' ^^i?.  terf  "^    '""  Cortv  Consulting  Engineer  E.  M.  Bigelow, 

office   of   Architect,   Wells   D.   Butterhcld.   (.14  f"<=  nem  om..rs    quaner..  Pittsburg,   and   Countv   Road   Engineer   S.   D. 

Stevens   Bldg.,   Detroit,   Mich.  INew    XOTK.  Foster,    Pittsburg    have   recommended   to   the 

^•Bids  are   asked   until   noon,   March    1,   by  ^.p.ids    will    be    received    until    Feb.    12,   by  .Mlcgheny  county' commissioners  the  construc- 

Maj.    Chas.    S,    Bromwcll,    U.    S.    Engineers.  Capt.   Harrison  S,   Kerrick.   Post  Quartermas-  tion  of  two  tunnels  to  provide  a  direct  thor- 

iMilwaukee,    Wis.,    for    building     crib     break-  ^^.^.^  p^rt  Wadsworth,  N.  Y.,  for  putting  roof  oughfare  from  the  Union  Station  to  the  South 

water,  crib  and  pile  piers  and  concrete  super-  „„  Jmilding  No.  .3,  double  set  officers'  quarters.  10th  St.  bridge  at  Pittsburg  for  the  purpose  of 

structure   at   Manistiqne   Harbor,   Mich,     The  \igf,  fg^  furnishing  in  connection  with  above  relieving  traffic   congestion    in    the   downtown 

work   includes   the   extension   of   the   existing  ■,(;,;  fj    of  galvanized  iron  gravel  stop.  320   ft,  streets  and  over  the  Smitbhekl    St.   bridge  to 

breakwater  on    the  westerly  end  by   the   con-  ,.f  galvanized  iron  for  flashing  walls  and  chim-  the  South  Side.     The  plan  provides  for  a  tun- 

struction  of  400  lin.  ft,,  more  or  less,  of  tim-  i,,,^:,,   galvanized   iron    for    flashing    four   vent  „el   between  2nd   Ave.  and  Forbes   St..  under 

ber  cribs;  the  construction  of  a  new  west  pier.  |,ip^.;;  and  10  outlets.  Chestnut  St.,  a  distance  of  about  1..30n  ft.,  and 

to  consist  of  480  lin.  ft,,  more  or  less,  of  pile  ®MichaeI    J.    Dadv,    Brooklvn,    N,     Y„    has  another  from  .Mb  .Ave.  to  Grand  Blvd..  a  dis- 

pier.  and  (lOO  lin.   ft.,  more  or  less,  of  timber  ],een  awarded  the  contract  by  the  U.  S.  War  tance  of  1.800  ft.     Between  Forbes  St.  and  .5th 

cribs,    all   to   be   capped   with   concrete  _  super-  Department   for  dredging  the   upper   Hudson.  Ave.   there  would  be  a   surface  route  and  all 

structure.     The  approximate  quantities  include  Ti,e   contract  price  was  $3.21   percu.  yd.   for  that  would  be  necessary  to  prepare  that   por- 

the  following:  rock  and  .33  cts.  per  cu.  yd.   for  shoal  dredg-  tion  would  be  the  purchase  of  a  single  lot  to 

Xo.  1   conciete  in  pl.ice 155  eu.  yds.  ing.      The   contract    amounts   to   $281,000   and  widen  the   thoroughfare.     The   proposed   tun- 

Xo.  :;  concrete  in  place 2,720  cu.  yds.  „.j]i  ])g  started  in  the  spring.  nel   between   2nd  Ave.  and   Forbes   St.   would 

She  "t**  pil'e?  ■  " '  ^" "  V.V.ISSOOO  ft.  R  SL  S>Bids    were    received    Jan.    11.    by    Mayor.  Iiave  a  grade  of  about  3  per  cent  and  a  much 

Timber  lor  cribs! !!.!!!!!!' iii'ivsi'.OOO  ft!  B.  m!  Chairman  of  Armory  Board.  Hall  of  Records,  lighter    grade    between    .5th    .\ve.    and    Grant 

Timber  for  pile  pier 45.000  ft.  B.  M.  Chambers   and   Centre    Sts.,    New   York    Citv,  RK-d,     The  cost  is  estimated  at  $500,000. 

";rofgli;"Z,ro;'wfre'^''ipik'e^".^.='.'!'71.500  1bs,  for    six    supply    contracts,    the    largest    being  , 

Wrought  iron  or  steel  screw  bolts  and  Item   No,  1,  for  furnishing  labor  and  material 

tie-rods ^^d^"  ^^^-  lo    install    carpenter    work,    hardware    dumb-  ®J.  P.  Nelson,  San  Antonio,  Tex.,  has  been 

Stone   19.800  tons  ,vaiter.  iron  work,  tablet  picture  molding,  etc..  awarded   the   contract    for   the   erection    of   a 

City   Engineer   Cutcheon,  of  Grand   Rapids,  jn  ihe  armory  of  the  Second  Battery.  Franklin  modern  wharf,  warehouses,  switches  and  ap- 

Mich',  is  making  estimates  for  the  building  of  \\t..,  and  E,' 166th  St.,  Borough  of  the  Bronx.  rons    on    Harbor    island    for    the    use    of   the 

the   east   side   flood   wall   along   Grand   River  ,,,id    contracts    were    let    as    follows:      Louis  .\ransas  Pass  Channel  &  Dock  Co. 

and  trunk  sewer  from  the  outlet  of  the  Pres-  Wechsler.    Item    1.    $8,841:    Kelly    &    Keeley,  The   Texas.  Co.,    Port   Arthur,    is   to   lay   a 

cott   St    sewer  to   Lyon   St.     Rough  estimates  ftcm  2,  $-5,880;  Van  Doau  Iron  W^rks.  Item  3.  (i-in.  pipe  line  from  its  oil  well  holdings  m  the 

place  the  cost  at  about  $38-5,000.  .$7,477;    H.   T,    Dakin,   Item  4.   $13,794;    D.    T.  Vinton   oil   field   to  a   point   on   Sabine   River. 

-..  B;irry    Item  .5,  $1,397,  and   Howard  Peterson,  near   Orange,   known   as   Big   Eddy.     The   oil 

Minnesota.  Item' 6.  $2,873.  will   be   piped  to  that  point,   where   it  will  be 

The  Minnesota  &  Ontario  Power  Co..  Min-  .All  bids  received  Jan.  20  by  Gen.   M.  Gray  received   in  barges, 

neapolis,    Minn.,   is   planning   to   build   a    dam  Zalinski,    Deputv    Quartermaster,    New  -  York.  The    citizens    of    Port    -\rtbur.    Tex.,    have 

at   Kettle  Falls  to  hold  the  waters  ol   Mama-  X.   Y.,   Army   Bldg.,    for   electric   freight    and  raised  the  $1.50,000  required  for  the  construc- 

kan  Lake  in  reserve.  passenger  cars  were  rejected.  tion  of  a  pleasure  pier  in  that  city.     No  defin- 

The  Minneapolis  General  Electric  Co..  Min-  '                         Ohio  ''<=    decision    has   been    reached   but    it    is    un- 

neapolis    owner    of   the    Nevere   Dam,   a    few                 .,'•,-,               ^t       ,  derstood  that  the  improvement  will  include  a 

miles    north    of    Tavlor    Falls    on     the     Saint  +Bids  will  be  received  until  2  p.  m..  .Vlarcli  -i.oOO-ft.    causewav    out    into   the    lake    with    a 

Croix  River   has  applied  to  Congress  for  per-  ".  by  Maj,  Jervey,  U.  S,  Engineer    Cincinnati,  7oo.ft     island   at   the   end.      George   M.   Bliss, 

mission  to  raise  that  dam  16  ft,  (^  ■    f"r    the    construction    of    Middleport    icc  pg^t  Arthur,  is  President  of  the  organization. 

A  bill  is  before  Congress  granting  to  J.  D.  I"ers  m  the  Ohio  River  at  Middleport.  O.  W=.«V„-n<rton 

\Iarkham  and  others  of  Rush  City,  Mum.,  the  ^   4-B.ds  wi  1    be  received  until    -   p^  m.,   Feb.  Washington. 

,-;<Ti-,f  t^  rnnctrnrt  i  rl-im  nrross  fbp  St    Croix  1''.  I"'   Board  of  Trustees,  at  the  office  of  the  ...                    ,     ,       ^ 

Tight  to  construct  a  dam  across  tne  _M.  Lroix  o  •„■■„.„„,,.„.  „f  (he  Girls"  Industrial  Home  The    construction    ot    ,i    deep    sea    dock    at 

River  at  a  point  nine  miles  above   Nevers.  Miperintenoent  ot  tne  uiris    inausrruii  i-^ome.  „  „■      ,           r         ,       ■   •   .              .-   .^     Pacific 

Th„   r,r„V.cTiA   FupI   Cn     r    P    White    Mm-  Delaware.  O..  for  the  necessary  labor  and  ma-  KcUingliam    tor    tne    joint    use    oi    tne    racim. 

neanobs    M,n,      C^^nerarMana^r     "  said   to  terial   for  the  construction  and  completion  of  American   Fisheries  and  the  Be  lingham  Can- 

faCi  f^X-t^t^l^^t^  :n::.^l  an   ,nter-communu:at,ve   system   of   telephones  -[des^h^'c^^C'do^m  "f   a"^^  rge'^tlirco": 

dock    to    be    erected    at    West    Duluth.      The  |or   U^   home.     S.    D.   Webb   ,s   .Secretary   of  ^';i',^^^ J^^^^'f ifj.f ^^^les.     O.    V  Wdsh    of 

constr'ucHon"                                          "  ®T1k    Schuemann-Jones    Co.,    738    Prospect  the  Bellingham  Cannery  Co..  is  interested. 

T$5    000  steel  a.td  concrete  power  station  --Vve..    Cleveland,    O,    has    been    awarded    the  -^p,/,,  J.'r'^;^'^:  |lf  ;''l^,If„^Tv-dock"'t 

IS  to  be  erected  at  Minneapolis  for  the  Minne-  contract  for  furnishing  a  steam  disinfector  and  ^^  P^™°t,',",,X,  durin-  the"  presem  vear 

....^i;.:    Tpnpral    Plprtric    Co     to    reolace    the  installing  the  same  in  the  tuberculosis  sanita-  Uuartermaster  narnor  ciurm,^  ine  pre  em  year, 

apohs    (jeneral    tlectnc    "-O     to     replace    tne  ;,,fir,ii-irv    farm     Warrensville     O      for  The  dock  will  be  2.-)0   ft.  in  length, 

structure  recentlv  destroyed  by  fire.     Stone  &  "uni^  mhrmary     tarm,    u  arrensMUe.    u..    tor 

Webster   Engineering  Corporation,   147   North  ^\A('^-     Bids  were   opened  Jan.   26.  by   C.   A.  Canada. 

c;!      Rnstnn    ATass    arp  the   engineers  Martin.   Secv.  of  the   Directors.  .... 

St..   Boston.   Mass    aie  tne  ^engineers.  ^^^^^    ^^^^.^^^    .^,.__^    ^    ^^^^^    ^^^     ^^_^^    ,^^^^^  ^    ^^^^^    company    is    being    organized     to- 

Missoun.  .luardcd  the  contract  by  the  Director  of  Pub-  build   and  operate  a  600   ft.  dry  dock  at  .\m- 

.\  bill  is  to  be  presented  to  the  State  Leg-  lie  Service.  Cleveland.  O..  for  furnishing  wire  herstburg.   Ont.    .Among  the   stockholders   are 

islature  to  empower  the  citv  of   Kansas   City  fence  for  deer  and  elk  corrals  and  erectina- the  .-X.    H,    Clarke.    M.    P..    South    Essex:    D.    H. 

to   assess   railroads  on   the   Missouri   side   for  same  for  $1,339.     Bids  were  opened  Jan.  30  by  Terry   and   Alfred    Woods   of    ."Mbert   Woods 

the  cost  of  turning  Turkey   Creek   through   a  Ira  O.  Hoffman,  Secv.  of  the  Director.  &  Son.  Amherstburg.  who     own'     a     machine 

tunnel    into   the   Kaw    River,   south    of   Rose-  .A.,  C.  Kuball.  .Architect,  Lincoln  Inn  Court.  shop    that    has    been    doing    repair    work     for 

dale.  Kan.     The  improvement   will  make  pos-  Cincinnati.  O.,  is  to  draw  the  plans  and  speci-  dredges  on  the  Livingstone   Channel. 

4"  indicates  work  now  open  for  bids.        ®  indicates  a  contract  let  recently. 
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NOTICE. 
PROPOSAL. 

LEVEES. 

Chappel    Hill.    Texas. 

Sealed  proposals  will  be  received  by 
the  Commissioners  of  the  Washington 
County  Improvement  District  No.  1 
until  2:30  p.  m..  on  the  2d  day  of 
March.  1911,  at  the  office  of  the  County 
Judgre  in  the  Court  House  at  Brenham. 
Texas,  for  the  construction  of  about 
10  miles  of  levees  and  the  installation 
of  flood-gates,  in  the  Brazos  Bottom 
in  Washington  County.  Texas.  Speci- 
fications, profiles.  etc..  may  be  ob- 
tained from  J.  M.  Howe,  Improvement 
Engineer.  722  First  Nafl  Bank  Bldg.. 
Houston.  Texas.  Copies  may  also  be 
seen  at  the  office  of  Buchanan  &  Stone. 
Brenham.  Texas,  and  at  the  residence 
of  Commissioner  J.  F.  Buchanan, 
Chappel    Hill,    Texas. 

Bidders  are  to  take  the  bonds  of  the 
Washington  County  Improvement  Dis- 
trict No.  1  in  pa.\-ment.  Bond  issue 
S.'iT.OOO.OO. 

Each  bid  must  be  submitted  upon  a 
form  furnished  by  the  Improvement 
Engineer,  and  must  be  accompanied 
by  a  certified  check,  payable  to  J.  F. 
Buchanan.  Chairman,  for  5  per  cent  of 
the  total  amount  bid. 

The  Commissioners  reserve  the  right 
to    reject    any    or    all    bids. 

J.     F.     BUCHANAN.     Chairman. 
W.    E.    BUCHANAN, 

J.  D.  McGregor,  jr.. 

Commissioners 


(Proposal     Advertisements     Continued     on 
Paqe    56.) 


OUR  CATALOG 

of  text-books  and  industrial  works  for 
schools,  colleges,  engineers,  architects, 
chemists,  etc.,  should  be  in  your  files. 

Send  for  it. 
JOHN  WILEY  t  SONS,  43  E.  19th  St., 


Financing  an  enterprise  ^ 

Pricticai  two  loi.  w.rk  by  Krands  Cooper  tdl   "1 
Inr  bow  Id  secure  capital  and  successfully  pro-   " 
mole  a  business  enterprise.     Prospectus  w.iiine. 
patenti    capiialiialion.  Incorporaiion.    Written 
I  irom  ISyeais'promolinseTperience.  TbirdeJ. 
">  pp.  W  P'Tai'l.    Circular  on  request. 
^   ^  Ronald  Ptess  Co.,  229X  Btoadwa. 
Ntw  v-.l, 


Godfrey's 

TABLES 

FOR 

Structural 
Engineers 

Flexible  leather;  4x6J  ins.;  218  pp. 
Price  $2.50  net,  postpaid. 

The  Myron  C.  Clark  Publishing  Co. 

355  Dearborn  Street,  CHICAGO,  ILL. 
13-21  Park  Row.  NEW  YORK 


BUCHANAN'S 
TABLE  OF  SQUARES 


1 


This  is  a 

handy 
little  volume 
(pocket  size) 
that  gives  the 
square  of 
every  foot, 
inch  and  six- 
teenth of  an 
inch  between 
one  sixteenth 
ofan  inch  and 
fifty  feet. 


lOTH  EDITION  JUST  OUT 

Price  $1.00  Postpaid 

SPON  &  CHAMBERLAIN 


123  C.  E.  Liberty  Street 


NEW  YORK 


QUA.  )W,W  CoXaioici  to  COMuit  wfvC-H. 

Philadelphia  Book  Co. 


17  S.  Ninth  Street 


Philadelphia.   Pa. 


The  Journal 


OF 


Western  Society 

OF 

Engineers 

is  a  high  grade  bi-monthly  illustrated 
magazine  of  about  one  hundred 
pages  in  each  number,  and  contains 
the  original  papers  o£  engineering 
interest  that  have  been  presented  to 
the  society,  with  the  discussion  of 
the  same.  These  papers  treat  of 
subjects  in  all  lines  of  engineering, 
are  well  illustrated  and  should  be  of 
value  to  engineers,  chemists,  scien- 
tific and  business  men  everywhere. 

The  Subscription  Price 
is  $3.00  a  Year 

The  circulation  is  about  1,600 
copies  of  each  issue,  six  times  a  year. 

The  Journal  is  a  valuable  advertising 
medium,  as  it  goes  all  over  the  world  and  to  a 
high  class  of  technical  readers.  Advertise- 
ments, if  of  interest  to  engineers,  may  be 
published  in  the  Jouknal. 

For  rates  or  other  information  concerning 
the  Journal  of  the  Western  Society  of 
Engineers  address  or  call  upon  the  Secretary, 
1 735  Monadnock  Block,  Chicago. 


The  Most  Extensively  Used  Book 
on  This  Subject 


ENGINEERING  CONTRACTS 
AND  SPECIFICATIONS 

By  Prof.  J.  B.  JOHNSON 

Late  Dean  of  the  Colleee  of  Mechanics  and 
Engineering,  University  of  Wisconsin 

THIRD  EDITION,  REVISED 

Cloth;  6x9  inches;  xviii    +  563  pages 
PRICE,  $3.00  NET,  POSTPAID 


The   Most  Complete    Set    of  Mathe- 
matical Tables  in  Existence 


SMOLEY'S.Parallei  TABILES 

of  Logarithms^and  Squares  J 

6th[EDITION 
10th  THOUSAND 

REVISED! 
50  NEW  IPAGES 

Flexible    leather; '''gilt  [edges;    round 

corners;  4}x7  inche»;  518  pages 
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Steel  Castings  and  No  Lost  Motion 

tcfl  yokr.  cri-ihs  l\irs  uii  yi'kr  iriiiuvf  ail  strains  Ironi  main  Iranie, 
jaw  siven  a  compound  oscillating;  and  reciprocating  motion  so  that 
J  is  continuous,  arc  fc-almrs  of  i  he 

rora    Steel    Rock    Crusher 

Its  compact  form  combines  great  stren,uth  with  li.yht 
weight,  makini;  it  very  portable  and  speciall\'  adapted  for 
contractors*  use.  Strongest  ;ind  most  duralilc  crusher  on 
the  market  combining  maximum  product  with  minimum 
power.  Adjustable  to  various  sized  stone.  Gel  our  Special 
Crushrr  ('atalni' 

Western  Wheeled  Scraper  Co. 


Earth  and  Stone  Handling  Machinery 


1,  III. 


New  Orleans,  La..  Jan.  22.  1911. 

Sealed  proposals  will  be  received  by  the 
Board  of  Commissioners  of  tlie  Port  of 
New  Orleans,  at  their  ofHce,  Suite  200, 
New  Court  building,  until  Feb.  21.  1911,  at 
7:30  o'clock  p.  m.,  for  the  fabrication  and 
erection  of  the  structural  steel  and  cast 
iron  for  the  Wm.  A.  Kernaghan  Shed. 

Deposit— One  thousand  dollars  ($1,000), 
cash  or  certified  check. 

Bond — In  full  amount  of  contract. 

Payment  —  Eighty  per  cent  (S0%) 
monthly. 

Plans,     specifications,     proposal     forms. 


etc.,  prepared  by  J.  F.  Coleman  &  Co., 
Engineers,  are  on  file  at  the  office  of  the 
Engineer,  A.  C,  Bell,  Suite  200,  New  Court 
building.  New  Orleans,  La.,  by  whom  full 
sets  will  be  furnished  on  deposit  of  twen- 
ty-five ($25.00)  dollars,  the  said  deposit 
will  be  refunded  upon  the  safe  return  of 
said  set  in  good  order. 

THE    RIGHT    IS    RESERVED    TO    RE- 
JECT ANY  AND  ALL  BIDS. 

Hugh  McCloskey.   President. 
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Work  at  the  Panama  Canal:  With  Discussion 

By  Louis  K.  Rourke.     Boston  Society  of  Civil  Engineers. 

Sterilization  of  Water  and  Disinfection  of  Sewage: 
With  Discussion 
Sterilization  of  Public  Water  Supplies 

By  George  A.  Johnson. 

Disinfection  of  Sewage  and  Sewage  Filter  Effluents 

By  Eakle  B.  Phelps. 
Boston  Society  of  Civil  Engineers. 

Joarnal  of  the  Association  of  Engineering  Societies,   January,  1911 

30  Cents  Per  Copy.  $3.00  Per  Annum. 

FRED.  BROOKS,  Secretary  31  Milk  Street,  BOSTON,  MASS. 


The  October  Number  Contains: 

CONTRACTORS'  PLANTS,  Types,  Layouts  and  Methods  of  Operation,  by  Frederick  E.  Field,  formerly 

Principal  Division  Engineer,  Bureau  of  Filtration,  City  of  Pittsburgh. 
FORMS  FOR  CONCRETE,  by  J.  D.  Stevenson,  formerly  Division  Engineer,  Bureau  of  Filtration, 

City  of  Pittsburgh. 
RECENT  RETAINING  WALL  PRACTICE,  CITY  OF  PITTSBURGH,  by  Charles  M.  Reppert,  Division 

Engineer.  Bureau  of  Construction,  D   P.  W..  City  of  Pittsburgh, 

The  November  Issue  Contains: 

LOW  PRESSURE  TURBINES,  by  F.  E.  McKee,  Asst.  Mgr.,  Shaw  Electric  Crane  Co.,  Muskegon,  Mich. 
MATERIAL  ECONOMICS,  by  T.  D,  Lynch,  Research  Engineer.  Westinghovise  Electric  &  Mfg.  Co., 
East  Pittsburgh 

The  December  Issue  Will  Contain: 

PRESERVATION  OF  STRUCTURAL  TIMBERS  FROM  DECAY,  by  C.  P.  Winslow.  Engineer  in  U,  S 

Forestry  Service,  Madison.  Wis 
Is  combined  with  extensive  discussion  and  is  illustrated  with  20  cuts. 

Proceedings 

THE  ENGINEERS'  SOCIETY  OF  WESTERN  PENNSYLVANIA 

.50  cents  per  copy.  So, 00  per  year, 

EUMER   K.   HILES,  Secretary  2511    Oliver   Building,   PITTSBURGH 


The  Essence 
of  Engineer- 
ing Law 

The  gist  of  legal  opinion  on 
matters  of  every-day  inte- 
rest to  the  contractor  will 
be  found  in  compact  form 
for  easy  reference  in 

THE  LAW  OF  CONTRACT 


By  Alexander  Haring,  LL,B,, 
11.  Am.  Soc,  C.  E,,  Professor 
of  Bridge  Engineering,  New 
York  University. 


Leading  cases  are  quoted 
at  length  with  dicta  and 
decisions  from  scores  of 
others. 


Cloth,   6x9  ins.,   510    pages. 
Postpaid  $4.00. 


The   Myron  C.   Clark   Pub.  Co, 

355  Dearborn  St.,    Chicago 
13-21  Park  Row  BIdg,,   New  York 
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Reinforced  Concrete  Pipe 


■We  desire  to  call  particular  attention  to  our  method  of  joining 
tlie  pi]>c  as  they  are  laid  in  the  trench. 


From  the  above  illustration  it  will  be  seen  that  the  lower  half  pi 
the  jomt  is  joined  and  cemented  from  the  interior  of  the  pipe;  while 
the  arch,  or  upper  portion  of  the  joint  is  connected  from  the  exterior. 

The  simplicity  and  high  degree  of  elTficiency  of  this  method  of 
joining  will  be  readily  appreciated  by  engineers  and  contractors. 


For  Sewers,  Conduits 
and  Railroad  Culverts 

Strongest,  Most  Durable 
and    Most    Econoinical. 

Reinforced   Interlocking 
Joints. 

Endorsed  by  Leading 
Engineers  and  Contractors. 

Write  for  ow    ilhtstratcd  Catalog 

and  new  Booklet  containing 

vieivs  of  recent  ivork. 

Reinforced 
Concrete  Pipe  Co. 

Jackson,  Michigan 

For  all  territory  West  of  the  Rockies 
address  the 

Reinforced  Concrete  Pipe  Co. 

Los  Angeles,  California 


NOTICE    TO    CONTRACTORS. 

Sealed  proposals  will  be  received  at 
the  office  of  the  under.sigrned  in  the 
City  of  Bozeman,  Montana,  until  5 
o'clock  p.  tn.,  on  the  16th  day  of  Feb- 
ruary. 1911,  for  tjie  excavation  re- 
quired to  enlarge  tlie  reservoir  of  the 
Bozeman  City  Water  Works,  and  in- 
creasing the  size  of  the  dam  and  banks 
with  the  excavated  material,  amount- 
ing to  about  13,000  cubic  yards  in  ac- 
cordance with  the  specifications  there- 
for  on  file  at  this  office. 

Blank  "Proposals,"  copies  of  speci- 
fications and  instructions  to  bidders 
may  be  obtained  of  the  City  Clerk  or 
the  City   Engineer. 

Each  bid  must  be  accompanied  by  a 
certified  check  for  One  Hundred  Dol- 
lars ($100.00)  upon  some  bank  in 
Bozeman,  Montana,  payable  to  the 
Treasurer  of  said  city,  which  check 
■will  be  forfeited  to  the  said  city  in 
case  the  successful  bidder  shall  fail 
to  furnish  satisfactory  bond  and  enter 
into  the  proposed  contract  within  five 
<51  days  from  the  date  of  notification 
of  award. 

The  right  is  reserved  to  reject  any 
and   all   bids. 

A.    M.    BRANDENBURG. 

City    Clerk. 

NOTICE    TO    CONTRACTORS. 

Sealed  proposals  will  be  received  at 
the  office  of  the  imdersigned  in  the 
City  of  Bozeman.  Montana,  until  S 
o'clock  p.  m.  on  the  16th  day  of  Feb- 
ruary, 1911.  for  the  laying  of  concrete 
on  the  sideslopes  and  bottom  of  the 
enlarged  reservoir  of  the  Bozeman 
City  water  works,  amounting  to  about 
4.S40    square    yard.s    in    accordance    with 


the    plans    and    specifications     therefor 
on   file   at  this   office. 

Blank  "Proposals."  eopi.s  uf  "Speci- 
tirations."  and  "Instruction  to  Bidders" 
may  be  obtained  of  the  City  Clerk  m- 
tlie    City    Engineer. 

Eacli  hid  nnist  be  acconipanied  by  a 
ci-rtified  check  for  Two  Hundred  Dol- 
lars ($200.00)  upon  some  bank  in 
Bozeman,  Jlonlana.  payable  to  the 
■|'reasurc-r  of  said  city,  which  check 
will  tie  forfeited  to  t  ti e  said  eit\-  in 
ease  the  suceesstul  liidder  shall  fail  to 
furni.sh  satisfactory  bond  and  enter  in- 
to the  iiroposed  contr.ait  within  ten 
(10)  days  from  the  date  of  mil  ilic.i  I  ion 
of    award. 

The  City  of  Bozem.an  reserves  the 
rifiiit    lo    rejeet    any    and    all    bids. 

.\    M.  riiiAXDENiirKC;, 

cit  V    Clerk 


Cements,  Mortars  and  Concretes 

— Their  Physical  Properties 

An  up-to-date  Compendium  of  Reliable  Tests 

of  Cements,  Mortars  and  Concretes 

By  MYHON  S,  K,\LK,  Ph    U. 

Instructor  m  civil   Engineering.  Coliunbia 

University 

THIS  book  contains  a  very  complete  report,  of 
the  results  of  tests  made  duruig  the  past 
flTteen  years,  and  gives  these  results  m  tables  ana 
diaerams  classiaed  according  to  subjects.  It  is  a 
rotcrence  hook  that  should  be  In  the  library  of 
every  civil  engineer.  The  contents  include  chai>- 
ters  on  Chemical  Properties  ot  Cement,  Physical 
Tests  ot  Cement.  General  Physical  Properttes. 
loiaatic  Properties  In  General,  Tensile  Properties. 
Compressive  Prnpertiea.  Flexural  Properties  Re- 
port on  Uniform  Tests  ol  Cement  by  the  Special 
Ciimmlttee  ot  the  AnifTlcan  Society  of  Civu 
Loglnecrs.  and  ConstilutloQ  of  Cement 

Cloth  6x9  inches:  184  pages;  iilu.straled; 

price  $2.50  net,  postpaid. 

The  Myron  C.  Clark  Publishing  Co. 

3S5  Dearborn  Street.  CHICAGO.  ILL. 
13-21  P.nrh  Iti.w,  NEW  YORK 


TIP  CARS  FOR  CONTRACTORS 

(Hunt's  "Industrial"  latent) 


Easy 

to 
Load 


Lisht 

lod 

Smuoth 

Ruooing 


-|  If*    CArt 

THIS  car  is  built  with  the  body  bung  be- 
tween the  wheels  and  is  nearly  a  foot 
lower  than  the  ordinary  tip  car  making  it 
much  easier  to  load.  Six  sizes.  12  to  40  cubic 
feet,  kept  in  stock. 

Write  us  for  Further  Information 
and  for  Bulletin. 

C.  W.  HUNT  COMPANY 

WEST  NEW    DRIGHTON,    NEW    YORK 

New  York  City.  4S  Broadway 
Chlcaeo.  igig  Fleher  Bulldlni? 

AUanta.  Oa..  1607  Rhodes  Building 

Richmond,  Va  ,  State  Bank  Building 
San  Franclaco.  865  Monadnock  Bld(. 


Engineering  Work 
In  Towns   and   Cities 

By  ERNEST  McCrXLOUOH.  O.  K. 

'INHERE  are  many  sf>ecial  treatises  on  paving, 
■^  water-works,  sewerage,  concrete,  etc.,  but 
tkis  is  tile  only  book  that  deals  with  all  of  these 
Bubjectsin  the  connected  maQQcrin  whickthey 
ooroe  tiefore  the  City  Engineer. 

It  is  invaluable  to  any  person  who  wishes  to 
leam  the  best  methods  and  practices  in  the 
planning    and    carrying     out    of     public     work. 

Cloth,  6x9  inches:  5IODagcs;«9  tables;  128  «■- 
(rams  and  il I ustratioos :  prio*  $3.00  B«t,  po«tp«ld 

The  Myron  C.  Clark   Publishlof  Co. 

tU  Devbnra  Street.  CHICAGO,  ILL. 
It-il  Puk  Rov.  mrw  TOKJC 
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FREE  HELP 


For   Railroads,   Quarries,  Mines,    Wooii   C'litting  .-md   all  kinds   of   Con- 
struction work    si'k'cti-d  from  the  best   mechanics  of    all  nationalities. 

Well  Trained  Italian  Laborers  a  Specialty 

1  NTER-S'lWTl':   EMIM.O VMEN'r  AGENCY 

1009  South  Tenth  Street  PHILADELPHIA,  PA. 


VULGAN  IRON  WORKS 


STEEL  PILING 

Second-hand  Steel  Piling.    First-cU  ss 
condition.    Various  lengths 
G.  D.  SMITH,  414  Fi>her  Bldg.,  Chicago 
Send  for  List  Contractors'  Equipment 


YOyC^Q&SOE^i 


IPNOINBERINO  MINM©  MBl 


PCHLAOELPHIA 


W.   &   L.   E.   GURLEY 

TROY.  NEW  YORK 

Manvifacturers  of 

Civil    Engineers'    and    Surveyor*' 

INSTRUMENTS 

Catalogue  and  detailed  information  on  request 


BEST  EXTENSCLE  TRENCHING  BMCE  MADE 


MICHIQAN 


SWa    CAST    MAIN    ST 


LOCOMOTIVE 

BARGAIN 


9  X  14  Davenport  Saddle  Tank.        36"  Gauge 
First  class  condition.     Price  $950.00 

L.  A.  GREEN  COMPANY 

Park  Building  PITTSBURGH,  PA 


TO  CLOSE  OUT 

1-H.  K.  Porter  3C>"  Raupe  Locomotive,  9x14'  cyllndera, 
only  uard  three  months. 

2  KaUilaw-Dunn-Gordoa  Pumps.  300  gal.  per  minute, 

dooti  condition. 

3  I'li-ton  Davenport  Locomotives,  fi'  2i'  Knuge  Dump 

Cars.  Dump  Buckets.  Hoisting  Engines. 

McCoy  &  Brandt,  410  House  BIdg.,  Pittsbarg,  Pa. 


ROCK  EXCAVATION, 
TUNNELINGandQUARRYING 

These  subjects  are  treated  in  detail,  economic 
methods  being  described  and  detailed  costs  given 
in  Gillette's  "Rock  Excavation — Methods  and 
Cost."  A  contractor  writes  us  that  one  method 
described  has  saved  him  hundreds  of  dollars  by 
enabling  him  to  prevent  drill  bits  from  sticldng  in 
the  drill  hole.  A  mining  engineer  has  sent  us  a 
table  showing  the  output  before  certain  of  the 
author's  suggestions  were  adopted  and  after  they 
were  put  into  practice,  giving  an  increase  of  70% 
in  the  number  of  tons  broken  per  drill. 

Contractors  will  do  well  to  put  this  book  into 
the  hands  of  their  superintendents  and  foremen. 

It  contains  3S4  pages  and  .ts  price  is  SS.OO  net, 
postpaid. 

THE    HTRON   C.   CURK   PUBLISHING   CO. 

355  Dearborn  Street,  ChBcas* 


PETER  E.  MEAGHER  LABOR  AGENCY 

Largest  in  the  Northwest 
Male  Help 


Railway 
Mining 

Contracting 
Equipment 


New  and  Second   Hsuid 
Stock  carried  at  Duluth 


furnished  to  employers 
FREE  OF  CHARGE 

409  West  Michigan  Street,  DULUTH,  MINNESOTA 


St.  Louis         Pueblo         Kanias  City 


Furnishing    Railroad    Labor    a    Specialty 

KOENIG'S 

LABOR   AGENCIES 
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Associate  Offices  in  All  Important  Cities  of  the  United  States 

CONTRACTORS.   WHEN    IN    ANY    OF    THE    ABOVE   PLACES   MAKE   MY   OFFICE   YOUR  HEADQUARTERS 

All   Railroad  and  Contractors'  Papers  on  File. 


Little  Rock       Mempbis       Fort  Smith 
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Willi  rlccp  siKTow  wc  .Tiinrmncc  t1ie  death 
"f  our  friend  and  fellow  wurker.  Mvron  C. 
Clark.  President  of  the  Myron  C.  Cl.nrk  Pub- 
lishing Co.  and  one  of  llic  fonnden^  of  this 
ionrnal.  Mr.  Clark  died  at  Colorado  Snrings. 
Feh.  0,  in  the  tllirty-eiiililli  year  of  his  a.a;c, 
after  an  illncs';  of  two  ;nid  a  half  years.  Dur- 
ing the  latter  half  of  (his  time  lie  had  heen 
entirely  incapacitated,  vet  Iiis  delermincd  op- 
timism had  given  us  hope  that  lie  might  ul- 
timately recover.  .At  a  kiier  lime  we  shall 
write  of  Mr.  Clark's  work.  Now  we  can 
only  voice  our  grief  over  a  friend  lost  and 
our  syinpathy  with  his  wife,  whose  courageous 
fight  for  her  hu'-lj.ind'i  life  has  proved  un- 
availing 


A  Comprehensive  Subway  System  for 
the   City  of  Chicago. 

.\fter  an  exhaustive  stuily  of  the  Iranspor- 
lation  conditions  and  requirements  of  the  city 
of  Chicago  Mr.  Bion  J.  Arnold,  chief  subway 
engineer,  has  submitted  a  report  embodying  a 
complete  and  comprehensive  soluti'ui  of  this 
difficult   prohlem. 

It  has  been  stated,  in  argument  a.g.ain.st  the 
construction  of  subways,  that  the  present  ele- 
vated and  surface  line  systems  are  not  yet 
operated  to  their  full  capacity.  While  this 
statement  is  douhtlcss  true  in  so  far  as  it 
relates  to  the  portions  of  these  systems  lying 
outside  of  the  business  district,  it  is  a  matter 
of  ordinary  observation  that  present  transpor- 
tation facilities  within  the  loop  district  arc 
inadequate,  and  are  becoming  more  so  each 
year. 

Witli  the  increasing  congestion,  some  better 
solution  of  the  question  is  needed  than  is  to 
be  found  in  re-routing  the  surfa>ce  line  cars 
or  in  lengthening  the  platforms  of  the  ele- 
vated station.  As  stated  by  Mr.  Arnold, 
"it  is  taken  for  granted  that  on  account  of  the 
present  congestion,  at  times,  of  the  surface 
line  cars  and  elevated  trains  in  the  l)usiness 
district,  as  well  as  the  apparent  demand  for 
the  removal  of  the  elevated  loop  struc- 
ture, that  subways  are  desired  regard- 
less of  wdiether  they  can  be  justified  from 
a  financial  viewpoint  or  not.''  The  city  of  Chi- 
cago is,  in  fact,  facing  the  same  situation  that 
sometimes  arises  in  large  railroad  terminals, 
where  better  facilities  must  be  provided,  with- 
out regard  to  immediate  return  on  investment, 
in  order  to  handle  the  traffic  promptly  and 
satisfactorily. 

In  his  report  Mr.  Arnold  sulimits  twii 
plans,  or  schemes.  Plan  1,  which  plan  is  the 
one  recommended,  is  outlined  in  full  else- 
where in  this  issue.  It  covers  a  complete  sys- 
tem of  subways  for  the  business  district,  to  be 
built  in  five  sta.ges,  and  designed  for  exten- 
sion to  the  outlying  portion  of  the  city  as 
needed..  This  system  provides  subways  for  all 
elevated  and  surface  lines  entering  the  busi- 
ness district,  but  gontemplates  the  retention 
of  surface  lines  for  local  transportation  with- 
in this  district.  Limited  through-routing  is 
provided  for  in  the  plan,  but  any  additional 
through-routing  that  might  in  the  future  be 
found  necessary  would  be  a  matter  only  of  the 
construction  of  necessary  connections.  An  im- 
portant feature  of  the  i>lan  is  the  absence  of 
.grade  crossings,  and  these  connections  would 
pass  under  any  tracks  that  it  was  fouiul  neces- 
sary to  cross. 

Plan  2  is  designed  for  the  immediate  relief 
of  congestion  within  the  loop  district,  and 
makes  provision  for  the  surface  lines  only. 
L'nder  this  plan  the  elevated  loop  structure 
would  be  retained.  This  system  would  be 
built  before  or  would  be  supplemented  to  the 
recommended  system  covered  by  Plan  I.  Plan 
■J  contemplates  tlie  use  of  all  presenl  river 
tunnels.  In  its  sim|ilest  and  recommended 
fnrm   It  wnuld  inchuU-  the   following  subwa\'5  ; 

.\  tuo-track  high-level  subway  for  North 
;iiid  .South  Side  surface  lines,  extending  from 
the  La  Salle  St.  tunnel  south  in  L:i  Salle  St. 
to  P<dk  St.;  thence  east  in  Polk  St.  to  Ply- 
in. mth  Court:  thence  siaitli  in  Plymnuth  fourt 
lo  a  portal  at  1  Ith  St.  Also  a  two-track 
high-level  subway  branching  off  of  the  La 
Salle  St.  subwa>  ;it  Lake  St.  and  extending 
east  to  Dearborn  St..  and  thence  south  in 
Dearborn  St.  b.i  a  comieclion  with  ibe  sub- 
way in  Polk  St.  These  two  subways  may  be 
iisc-d  both  as  loops  and  as  through  routes  be- 
tween tlie  North  Side  :iiid  the  South  Side. 
I'rovision  for  the  ^\"est  Side  surface  lines  is 
made  by  means  of  a  two-track  low-bvel  sulv 
way  extending  from  the  \'an  I'.uren  St.  tun- 
nel east  on  Van  I'.uren  St.  t..  .Michigan  .Vve. ; 
Ihence  noith  on  .Michigan  .\v('  to  Washington 
St.;  thence  west  on  Washington  St.  to  the 
Washington  St.  tuini(l.  Joint  stations  lo  be 
used  as  transfer  points  w..nld  be  locatc<l  in 
La  Salle  St.  .-il  \\:ishii!gton  and  \'aii  I'.uren 
Sts. 

It  is  diliicult  10  see  any  ;idvantagc  in  Plan 
■_'  that  could  not  lie  secured  by  the  construc- 
tion liy  successive  steps  of   Plan   1.     The  first 
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step  of  Plan  1  is  estimated  to  cost  $8,000,00i» 
and  would  comprise  a  two-track  north  and 
south  subways  in  La  Salle  and  Clark  Sts..  as 
well  as  a  two-track  loop  for  serving  the  sur- 
face lines  entering  the  business  district 
through  the  Washington  St.  and  Van  Bureii 
St.  tunnels.  In  this  way  provision  would  be 
made  for  all  the  important  West  Side  surface 
lines  and  for  all  important  North  and  South 
Side  surface  lines  except  those  on  State  St. 
and  Wabash  Ave.  This  would  go  far  toward 
securing  the  immediate  relief  provided  for  in 
Plan  2,  and  would  possess  the  advantage  of 
being  the  beginning  of  a  complete  system  of 
subways. 

The  next  step,  estimated  to  cost  $21,250,000, 
would  provide  for  all  the  elevated  lines,  and 
would  make  it  possible  to  remove  the  elevated 
loop  structure.  After  this,  probably  no  fur- 
ther development  would  be  necessary  for  a 
number  of  years.  As  required,  or  as  he 
finances  of  the  city  permitted,  successive  'ps 
of  the  plan  could  be  constructed. 

Discussion     will     doubtless     lead     f  .le 

changes    in    the    recommended    plan.  it 

should   not   be   lost   sight   of   that   tb  he 

only  plan  yet  proposed  that  is  base''  ex- 

haustive   study    of    transportatio  .itious 

and    requirements,   that   provides  the   ini 

mediate  relief  of  congestion  in  tttc  business 
district  at  comparatively  small  expense,  and 
that  is  capable  of  expansion  by  successivi' 
steps  into  a  comprehensive  system  covering 
the  entire  city. 


A   Railway  Official's  Reasons   for  Re- 
garding Rates   On   Mail   Carriage 
As  Being  Inadequate,  Contain- 
ing Incidental  Proof  of  Lack 
of  Economy  in  Mail 
Transportation. 

We  are  in  receipt  of  a  communication  from 
Mr.  Julius  Kruttschnitt,  of  the  Harriman  sys- 
tem, bearing  upon  the  editorial  in  our  issue  of 
Feb.  1,  1911,  relative  to  the  extravagant  ad- 
ministration of  the  post  office  contrasted  with 
the  express  companies,  and  we  print  the  com- 
munication in  full  in  the  letters  to  the  editor. 

Our  readers  will  remember  that  we  showed 
that  the  post  office  pays  the  railways  $75  per 
ton  of  mail  whereas  the  express  companies 
pay  the  railways  $l-j  per  ton  of  express.  Mr. 
Kruttschnitt  regards  this  comparison  as  one 
that  is  unjust  to  the  railways  and  we  are  by 
no  means  sure  that  he  is  ntit  right :  but  the 
data  used  by  him  to  prove  that  the  railways 
are  underpaid  for  carrying  the  mails  serve  to 
show  in  a  remarkable  manner  the  correctness 
of  our  conclusion  that  the  post  office  is  man- 
aged most  uneconomically. 

.As  will  be  seen  in  Mr.  Kruttschnitt's  com- 
munication, the  railways  received  during  No- 
\ember.  I!H)0,  less  for  transporting  mail  than 
for  transporting  express  per  cubic  foot  of  car 
>pace  per  mile.  .\iid  it  is  contended  that  the 
cubic  foot  of  car  space  assigned  to  mail  or 
express  is  a  lietter  cost  unit  than  the  ton.  We 
shall  not  at  this  lime  discuss  this  particular 
contention  as  i.j  iinils,  but  shall  take  the  ques- 
tion up  in  a  later  issue. 

.Mr.  Kruttschnitt  claims  that  llic  railzcays 
iirr  iCijuircd  to  haul  22  Ions  of  car  for  every 
Inn  of  tiiail :  while,  to  quote  him,  "On  the  oth- 
er hand,  the  express  companies  comply  with 
the  demands  of  the  railways  that  express  inat- 
ler  shall  be  economically  loaded."  Precise- 
ly !  The  postal  department  docs  not  load  the 
mail  cars  economically,  and  that  itself  is  one 
of  the  principal  reasons  why  the  raihyays 
charge  five  time^  as  much  per  ton  of  mail  as 
they  charge  per  ton  of  express.  We  have  not 
claimed  that  the  railways  are  overpaid  lor  the 
service  they  render  the  po.stoffice,  for  we  are 
not  sure  ;is  to  that  iioint.  Rut  wc  have 
cbiinu-ii,  .uid  Mr.  Kruttschnitt's  data  sub- 
stantiate the  claim,  that  the  simplest  elements 
of  economic  business  management  are  con- 
spicuous by  their  absence  in  the  postal  de- 
partinenl.  There  is  no  economic  reason  why 
Ihc  postal  department  should  so  conduct  its 
business  thai  any  great  amount  of  mail  should 
be   sorted   in   postal   cars.     Doincj  so    has   ap- 
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parently  led  to  the  use  of  22  Ions  of  car 
weight  for  each  ton  of  mail  carried.  If  the 
postal  department  were  run  as  a  business  or- 
ganization— like  the  express  companies — the 
enormous  item  of  waste  car  space  for  which 
the  railways  must  be  paid  would  be  speedily 
reduced,  and  with  such  a  reduction  would  dis- 
appear the  entire  postal  deficit,  probably  sev- 
eral times  over. 

Mr.  Kruttschnitt  incidentally  points  out  that 
the  average  revenue  per  passenger  train  mile 
is  less  than  half  the  revenue  per  freight  train 
mile,  but  this  has  no  real  bearing  upon  the 
subject  until  it  is  shown  that  the  actual  oper- 
ating costs  per  passenger  train  mile  arc  more 
than  half  as  great  as  the  costs  per  freight 
train  mile,  which  can  not  be  show'u.  In  a 
future  issue  we  shall  give  an  analysis  of  these 
costs,  from  which  it  will  be  seen  that  there  is 
a  great  difference  between  the  operating  costs 
.of  freight  and  passenger  trains,  passenger 
operation  costing  far  less  than  freight  train 
oer  train  mile. 

Mr.  Kruttschnitt  makes  the  statement  that 
'average  ton-mile  rates  for  mail  and  express 
.re  not  far  apart,"  but  he  cites  no  data  what- 
ever in  proof  of  the  contention.  The  facts  arc 
as  shown  in  our  Feb.  1  issue,  that  the  ton-mile 
rates  for  mail  and  express  arc  very  far  apart. 
But,  as  pointed  out  in  that  issue  also,  the  actual 
cost  of  the  service  is  in  neither  case  a  direct 
function  of  the  length  of  the  haul.  Fully  one- 
third  of  railway  operating  expenses  are  en- 
tirely independent  of  the  length  of  the  haul. 
The  remaining  two-thirds  of  the  operating  ex- 
penses are.  less  affected  by  distance  of  haul 
than  is  generally  recognized  even  by  railway 
men. 

We  are  glad  that  the  issue  is  now  fairly 
joined  as  to  what  are  the  actual  costs  of  trans- 
porting express  and  mail ;  for,  regardless  of 
whether  the  railways  are  overpaid  for  carry- 
ing the  mail  or  not,  the  facts  all  clearly  point 
to  the  excessive  cost  to  the  public  for  carrying 


the  mail.  It  is  wholly  probable  that  a  large 
part  of  this  excessive  cost  is  due  to  the  car 
space  uncconomically  used  by  the  postal  de- 
partment, and  that  this  is  no  fault  of  the  rail- 
ways themselves,  but  a  condition  forced  upon 
thtm  by  the  postal  department.  Mr.  Krutt- 
schnitt has  performed  a  real  public  service — 
even  if  not  intentionally — in  pointing  -out  this 
additional  evidence  of  incompetent  postal  ad- 
ministration. The  whole  subject  is  one  that 
cries  for  investigation  at  the  hands  of  a  board 
of  cost  experts.  It  is  not  something  tliat  can 
be  decided  by  President  Taft  or  by  Congress 
without  the  evidence  that  can  be  fully  gath- 
ered only  by  such  a  board  of  experts.  The 
postal  department  w-ill  certainly  furnish  no 
evidence  tending  to  prove  its  own  shortcom- 
ings. Nor  will  it  be  possible  to  conduct  any 
satisfactory  reform  entirely  from  within  that 
department. 

The  President  acted  wisely  when,  some  time 
ago,  he  selected  "economy  experts"  to  investi- 
gate some  of  the  various  departments  of  the 
federal  government.  But  he  made  a  serious 
mistake  when  later  he  resolved  to  conduct  the 
reforms  entirely  from  within.  One  of  the  fund- 
amental laws  of  scientific  business  manage- 
ment is  the  divorce  of  planning  from  per- 
formance, and  a  corollary  of  this  law  is  the 
employment  of  special  outside  experts  to  ad- 
vise the  managers  of  the  departments  of  any 
large  business  or  governmental  organization. 
Mr.  Brandeis  announced  that  the  railways  are 
behind  the  times  in  that  they  have  failed  to 
apply  the  laws  of  scientific  management.  In 
the  main,  he  is  absolutely  sound  in  this  con- 
tention. One  of  the  most  important  laws  of 
scientific  management  is  the  one  just  men- 
tioned. 

Great  economic  reforms  rarely  originate 
within  any  business  organization,  but  come 
from  zmthout.  Evidence  of  this  is  seen  in  the 
fact  that  important  labor  saving  inventions  are 
proverbially   the    products   of    men     not     en- 


grossed in  the  details  of  the  business  to  which 
the  inventions  apply.  Whitney,  a  lawyer,  in- 
vented the  cotton  gin.  AwA  to  come  right 
home,  a  watchmaker — Stephenson — invented 
the  locomotive.  Westinghouse,  a  designer  of 
agricultural  machinery,  invented  the  air  brake. 
Westinghouse,  if  current  statements  are  cor- 
rect, was  unable  to  get  the  assistance  even  of 
such  an  astute  railway  man  as  Harriman,  and 
only  by  sheer  persistence  forced  himself  and 
his  invention  upon  Cassatt,  late  president  of 
the  Pennsylvania  Ry.  Similar  examples  in  the 
field  of  invention  are  to  be  found  without 
number,  pointing  toward  the  fact  that  the 
greatest  possibilities  of  labor  saving  are  more 
evident  to  the  man  who  scans  the  whole  field 
than  to  the  man  engrossed  in  the  details  of 
his  work.'  Furthermore,  too  close  a  knowl- 
edge of  existing  practice  and  precedent  has 
a  peculiar  effect  upon  the  inventive  faculty  in 
that  it  makes  "what  is"  seem  far  better  than 
"what  is  not."  Existing  facts  ridicule 
"theories,"  and  daily  duties  laugh  at  "dreams." 
From  whatever  angle  we  view  the  problem 
of  post  office  economics,  we  find  it  so  in- 
extricably mixed  with  questions  of  actual  costs 
of  railway  transportation,  costs  of  express 
company  operation,  as  well  as  questions  of 
Inisiness  economics,  that  it  is  imperatively  the 
duty  of  Congress  to  have  the  entire  matter 
investigated  by  a  board  of  competent  analysts 
of  cost  and  experts  on  scientific  management. 
For  Mr.  Julius  Kruttschnitt's  discussion  of  the 
matter  from  a  railway  operator's  point  of  view, 
the  reader  is  referred  to  the  "letter  to  the 
editor." 


The  petition  of  the  Metropolitan  Elevated 
Railway  Company  in  which  the  Department  of 
War  is  asked  to  revoke  the  order  re- 
quiring the  reconstruction  of  its  bridge  over 
the  Chicago  river  has  been  denied  by  Secre- 
tary of  War  Dickinson. 


CONCRETE    AND     REINFORCED     CONCRETE    SECTION 


Concrete     Abutments     for      Highwa> 
Bridges:  Diagrams  for  Determin- 
ing Quantities  and  Cost.'-' 

The  purpose  of  this  article  is  to  discuss  the 
practice  of  the  Illinois  Highway  Commission 
in  the  design  of  concrete  abutments  for  truss 
highway  bridges,  and  to  develop  a  ready  ap- 
proximate means  of  ascertaining  the  number 
of  cubic  yards  of  concrete  in  a  pair  of  abut- 
ments of  a  known  height  and  length  of  wings, 
as  well  as  to  work  out  a  means  of  making 
field  estimates  of  the  cost  of  a  pair  of  abut- 
ments without  calculating  the  quantities  in  de- 
tail. To  design  economically  a  retaining  wall 
and  insure  stability  is  a  problem  that  is  not 
susceptible  of  accurate  mathematical  solution. 
A  great  many  formulas  have  been  advanced 
that  deal  with  earth  pressure  under  different 
conditions,  and.  as  a  rule,  they  all  give  results 
that  are  safe;  but  the  formulas  themselves 
are  necessarily  based  upon  assumptions  that 
are  more  or  less  unknown,  and  consequently 
for  ordinary  cases  there  is  little  or  nothing 
to  be  gained  in  applying  a  supposedly  rational 
formula  to  determine  the  stability  of  a  re- 
taining wall  against  overturning.  For  plain 
abutments  up  to  25  ft.  in  height  the  practice 
of  the  Illinois  Highway  Commission  is  to 
make  the  width  of  the  base  3.5  per  cent  of 
the  total  height,  except  where  the  foundation 
is  to  be  rock  or  shale,  in  which  case  the  base 
is  made  2-5  per  cent  of  the  height.  This  is  in 
accordance  with  the  practice  of  the  English 
engineer,  Benjamin  Baker,  who,  after  a  very 
long  experience  with  retaining  walls,  con- 
cludes that  a  wall  without  any  surcharge  and 
having  a  batter  on  the  face  of  1  to  2  ins.  per 
foot,  will  be  stable  against  overturning  when 
the  base  is  2-5  per  cent  of  the  height,  provid- 


•A  paper  by  H.  E.  Bilger,  Assistant  Engineer, 
Illinois  Highway  Commission,  before  the  Illinois 
Society  of  Engineer.s  anrl  Surveyors,  January, 
1911. 


ing  that  the  backing  and  the  foundation  are 
favorable.  In  ground  of  an  average  charac- 
ter the  afore-mentioned  engineer  made  the 
base  of  retaining  walls  -33  per  cent  of  the 
height  from  the  top  of  the  footing.  Our 
plain  concrete  abutments  rest  on  a  concrete 
footing  that  is  18  ins.  deep  vertically  and 
projects  9  ins.  horizontally  beyond  the  front 
and  the  back  of  the  wall  proper.  The  back 
of  the  wall  is  made  vertical,  primarily  so  as 
to  throw  the  center  of  gravity  of  the  \va.\\ 
farther  away  from  the  toe,  and  secondarily 
for  the  sake  of  the  appearance  of  the  struc- 
ture. 

At  the  end  of  the  wing  the  width  of  the 
footing  is  33  per  cent  of  the  total  height  of  the 
wall  at  this  place,  but  it  will  be  noted  that 
with  a  height  less  than  13  ft.,  when  we  use 
the  customary  9-in.  horizontal  offset  for  the 
footing,  the  width  of  the  wall  at  the  top  of 
the  footing  will  be  slightly  less  than  25  per 
cent  of  the  height.  In  these  cases  the  width 
of  the  wall  at  the  top  of  the  footing  is  made 
25  per  cent  of  the  height  above  the  top  of 
the  footing,  and  the  horizontal  offset  of  the 
footing  is  adjusted  until  the  width  of  the 
footing  is  .33  per  cent  of  the  total  height. 
Wing  walls  are  made  12  ins.  wide  on  top, 
and  the  total  width  of  the  abutment  proper 
at  the  top  usually  varies  from  20  to  32  ins. 
depending  upon  the  size  of  the  shoe  that  is 
built  for  the  superstructure.  Of  this  top  width 
8  ins.  is  in  all  cases  used  for  the  parapet  wall. 

For  the  reinforced,  buttress  type  of  abut- 
ments it  is  the  practice  of  the  Commission  to 
make  the  width  of  the  base  33  per  cent  of  the 
total  height  for  heights  up  to  30  ft.  Needless 
to  say  that  the  stability  moment  of  the  but- 
tress wall  is  somewhat  less  than  that  of  the 
plain  or  solid  type  of  wall.  This,  of  course, 
being  due  to  the  relative  amounts  of  con- 
crete in  the  two  walls,  but  also  because  of  the 
center  of  gravity  of  the  concrete  in  the  but- 
tress wall  coming  more  nearly  to  the  toe  of  the 
wall  than   is  the  case  with  the  plain   or  solid 


wall.  True  it  is  that  the  difference  in  the  weight 
of  the  two  walls  is  very  largely  made  up  by  the 
weight  of  the  back  filling  occupying  the  space 
between  the  buttresses ;  but  this  compensating 
factor  is  not  sufficient  to  make  the  buttress 
wall  as  stable  against  overturning  as  the  plain 
wall  when  the  ratio  of  base  to  height  is  the 
same  in  each  case.  Rather  than  increase  the 
width  of  the  footing  of  the  buttress  wall  so  as 
to  have  the  design  of  the  two  types  consistent, 
it  is  considered  that  the  anchorage  of  the  wings 
to  the  main  wall  by  the  horizontal  reinforce- 
ment is  sufficient  to  make  up  for  whatever 
difference  might  exist  between  the  stability 
of  the  two  types  of  walls.  This  anchorage 
is  not  considered,  however,  in  cases  where  the 
angle  between  the  wings  and  the  center  line 
of  the  road  is  more  than  45°. 

.\s  is  the  case  with  plain  abutments  the 
width  of  the  footing  at  the  end  of  the  wings 
is  made  .33  per  cent  of  the  total  height  at  that 
point.  The  footing  depth  is  very  frequently 
18  ins.,  but  this  may  .vary-  some  (1  ins.  either 
way,  depending  upon  the  design  required  for 
the  particular  case  in  hand.  The  wall  proper 
is  arbitrarily  made  12  ins.  wide  at  the  top, 
but  at  the  top  of  the  footing  it  usually  varies 
from  18  to  24  ins.  depending  upon  the  resign 
as  required  by  the  conditions.  Three  but- 
tresses 12  ins.  thick  are  used  behind  the  main 
wall  and  occupy  the  full  width  of  the  foot- 
ing that  remains  back  of  the  wall.  In  the 
wings  the  buttresses  are  placed  some  6  or  7 
ft.  apart  on  centers  as  near  as  practicable, 
this  depending  on  the  length  of  the  wings,  but 
three  buttresses  for  each  wing  are  the  num- 
ber   commonly    used. 

The  bridge  work  of  the  Illinois  Highway 
Commission  requires  a  personal  inspection 
of  the  bridge  site  with  the  local  officials,  and 
at  this  meeting  the  necessary  data  are  ob- 
tained for  the  design  of  the  bridge.  Almost 
invariably  the  officials  will  expect  that  an  esti- 
mate of  the  cost  of  the  proposed  work  be 
made   them    at   this   time.        Consequently,   to 
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maintain  the  contidence  of  the  ofticials  it  be- 
hooves one  to  be  prepared  to  give  an  estimate 
that  will  closely  approximate  the  one  that  is 
made  from  the  detailed  drawings.  This  is 
usually  a  somewhat  difhcult  matter  to  do  un- 
less the  time  is  taken  to  compute  the  number 
of   cubic   yards   in    detail   that   will   be   in    the 


tile  quantities  both  ways  it  was  found  that 
the  number  of  cubic  yards  varied  more  nearlv 
proportional  to  the  total  height  of  the  wali. 
The  angle  at  which  the  wings  stood  with  re- 
spect to^the  main  wall  ranged  in  these  cases 
from  3(1°  to  (30°.  The  more  nearly  the  direc- 
tion  (.f   the   wing   approaches  a   parallel   with 
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Fig.  1. — Diagram  for  Determining   Quantities    in    Concrete    Abutments. 


abuliiicnt^.  For  the  purpose  of  determining 
ofif-hand  the  appro.ximate  number  of  cubic 
yards  in  a  pair  of  concrete  abutments,  Fig.  1 
has  been  prepared,  and  is  applicable  within 
the  limits  shown  by  the  specific  cases  used. 
For  plain  abutments  27  different  designs  were 
taken  from  the  files  of  the  Commission  and 
the  number  of  cubic  yards  in  the  two  abut- 
ments of  each  design  was  plotted  against 
fT  iR+2W).  where  //  is  the  total  height  of 
the  wall,  K  the  clear  roadway  of  the  steel 
superstructure,  and  VV  the  length  of  one 
wing  measured  on  the  stream  side  of  the 
wing.  It  will  be  noticed  that  the  number  of 
cubic  yards  in  two  abutments  varies  approxi- 
mately as  the  square  of  the  height.  R  was 
taken  as  the  clear  roadway  of  the  superstruc- 
ture for  the  reason  that  this  is  the  figure 
that  is  gotten  at  the  preliminary  inspection  of 
the  bridge  site.  It  will  be  noticed  that  the 
maximum  variation  from  the  line  plotted  is  S 
cu.  yds.,  while  the  average  is  about  •-!%  cu. 
yds.  For  a  particular  bridge  site,  suppose 
the  distance  from  the  crown  of  the  finished 
roadway  to  the  bed  of  stream  should  be  14 
ft.,  and  that  the  footing  should  l)e  carried 
to  a  depth  of  4  ft.  below  the  bed  of  the 
stream,  making  H  equal  to  18  ft.  If  the  wings 
are  each  to  be  lo  ft.  long  and  the  abutments 
are  to  carry  a  superstructure  having  a  clear 
roadway  of  16  ft.,  we  have  a  value  of  14.900 
to  be  read  off  at  the  bottom  of  the  figure.  It 
will  be  seen  at  once  that  there  are  178  cu.  yds. 
of  concrete  in  the  two  abutments.  The  27 
abutments  used  in  making  this  figure  varied 
in  height  from  12  ft.  4  ins.  to  24  ft.  ■'!  ins.,  the 
average  being  17  ft.  4  ins.  The  wings  ranged 
in  length  all  the  way  from  5  ft.  to  17  ft.  0 
ins.,  the  average  being  12  ft,  2  ins.  The 
width  of  roadway  varied  from  14  to  18  ft., 
but  the  large  majority  of  them  were  16  ft. 
The  total  width  of  the  wall  at  the  top  varied 
from  20  to  32  ins.,  the  average  being  27  ins. 
In  all  cases  8  ins.  of  this  width  is  used  as  a 
parapet  wall  and  comes  to  the  top  of  the 
stringers  in  elevation,  the  remaining  portion 
of  the  wall  stopping  in  elevation  at  the  bottom 
of  the  shoe.  It  might  at  first  be  thought  that 
the  number  of  cubic  yards  would  be  more 
nearly  proportional  to  the  Iieight  only  up  to 
the  bridge  seat,  because  the  height  of  the 
parapet  wall  being  a  constant  for  any  given 
superstructure  and  is  entirely  independent  of 
the   height   of    the   abutment,      .\fter   plotting 


the   line   of    the   road   the   higher   will   be 
wing    out    at    the    end,    and    consequently 


the 
the 

in- 


nu'mber  of  cubic  yards  will  be  somewhat 
creased;  but  as  the  corner  formed  by  the  in- 
tersection of  the  abutment  proper  and  the 
wing  is  measured  twice,  these  two  factors 
greatly  compensate  one  another. 

For  reinforced  abutments  \h  designs  were 
taken  from  the  files  of  the  Commission  and 
the  number  of  cubic  yards  in  the  two  abut- 
ments of  each  design  was  plotted  against 
W'-X  (i^+i'IF),  the  notation  being  the  same 
as  before.  It  is  to  be  noted  that  in  reinforced 
abutments    llic    number   nf   cubic    xard-.    varies 


to])  of  Fig.  1.  Getting  the  intersection  with 
the  line  for  reinforced  abutments,  we  find 
that  the  two  abutments  would  contain  120  cu. 
yds.  of  concrete.  F'igurc  1  is  thus  a  ready 
means  of  ascertaining  very  approximately  the 
number  of  cubic  yards  of  concrete  in  two 
abutments  in  terms  of  the  height,  roadway  and 
length  of  wings  when  the  design  of  the  abut- 
ments is  in  accordance  with  the  practice  as 
previously  described. 

Ha\  ing  found  the  expression  that  is  a  meas- 
ure of  the  number  of  cubic  yards  in  a  pair  of 
abutments,  the  next  step  is  to  correlate  it  with 
a  unit  price  that  we  may  be  enabled  to  arrive 
at  the  approximate  estimate.  For  this  pur- 
pose Fig.  2  has  been  prepared. 

The  actual  cost  of  1  cu.  yd.  of  concrete 
complete  in  place  as  an  integral  part  of  a  wall 
will  depend  upon  quite  a  number  of  individual 
items.  For  nearly  all  ordinary  highway 
bridge  abutments  there  are  only  two  or  three 
of  these  items  that  have  a  very  large  influ- 
ence in  determining  what  the  actual  cost  per 
iiibic  \ard  shall  be.     These  items  are; 

(  1 )  The  cost  at  the  bridge  site  of  sufficient 
aggregate  to  make  one  cubic  yard  of  concrete. 

(2)  The  cost  at  the  bridge  site  of  sufficient 
cement  to  make  this  cubic  yard  of  concrete. 

(3)  The  cost  per  cubic  yard  of  concrete  to 
make  the  necessary  excavation  to  start  the  con- 
creting of  the  footings. 

There  are  exceptional  cases  where  the  cost 
of  this  excavation,  which  includes  also  crib- 
l)ing.  sheet  piling  and  pumping,  will  run  as 
high  as  $3  or  $4  per  cu.  yd.  of  concrete.  On 
the  other  hand  in  a  very  few  cases  this  exca- 
\ation  item  may  fall  as  low  as  7.5  cts.  or  even 
■"lO  cts.  per  cu.  yd.  of  concrete.  These  are  both 
very  rare  exceptions,  however,  and  for  prob- 
ably as  many  as  85  per  cent  of  all  the  cases 
encountered,  the  excavation  item  will  not  vary 
more  than  30  per  cent  from  a  fixed  quantity. 

The  item  for  mixing  and  placing  concrete 
might  vary  from  $1.25  per  cu.  yd.  for  crushed 
rock  concrete  mixed  by  hand,  to  possibly  as 
low  as  30  or  40  cts.  per  cu.  yd.  for  gravel 
concrete  mixed  by  machinery.  In  spite  of 
this  possible  wide  variation  we  find  that  the 
cost  for  this  item  varies  but  little  from  a  fixed 
amount.  Likewise  the  item  for  forms  is  a 
more  or  less  fixed  quantity  for  plain  abut- 
ments and  another  fixed  quantity  for  the  rein- 
forced abutments. 

It  will  be  seen  that  the  cost  of  the  cement 
.111(1  the  aggregate  delivered  to  the  bridge  site 


^o/i/es  of  Hffft^w)  for  /?e/nforceif  ffii'fmenfs 


^3600 


Vo/ues  of  ff^fff  f^w)  for  f/o/r)   /?f>t/fmenfj. 

Fig.  2. — Diagram  for  Estimating  Cost    of   Concrete   Abutments. 


pidp.iriional  to  the  total  height,  instead  of  as 
the  s(|uare  of  the  total  height  as  is  the  case 
with  plain  abutments.  For  a  jiarticular  case, 
take  the  same  abutments  that  were  considered 
before,  namely,  clear  roadway  16  ft.,  height  18 
ft.,  and  the  length  of  wings  15  ft.,  we  have 
82.-^  as  the  quantity   t'>   be   read  off   from   the 


are  the  two  items  that  liaxe  the  most  to  do 
with  determining  what  the  jirice  shall  be  per 
cubic  yard  of  concrete. 

For  plain  abutments  tlie  sum  of  these  two 
items  will  very  seldom  fall  below  $2,  and  will 
just  as  seldom  exceed  $6.  Under  the  most 
favorable   conditions   with   respect   to  location 
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with  rifcrcnce  to  the  nearest  laihoad  station, 
the  cost  of  the  cement  ilehvered  to  the  bridge 
site  would  hardly  tall  below  $1.50  for  plain 
concrete  mixed  at  the  rate  of  1:3:5.  Even 
if  satisfactof)'  gravel  is  available  at  the  bridge 
site  it  would  likely  cost  at  least  50  cts.  per 
cu.  yd.  to  haul  it  to  the  mi.xing  plant.  On 
the  other  hand  the  cost  of  the  cement  and 
the  aggregate  at  the  bridge  site  might  even 
exceed  $(>.  On  the  light  of  this  Fig.  "2  has 
been  prepared  to  give  the  price  of  two  plain 
abutments  under  conditions  where  the  cost  of 
the  cement  and  the  aggregate  at  the  bridge 
site  might  vary  from  $2  by  $1  increments  to 
$ti.  and  for  reinforced  abutments  whore  the 
cost  of  these  two  items  range  from  $2  to  7. 
The  items  for  forms,  mixing  and  placing  con- 
crete, and  excavation  will  be  as  nearly  a  con- 
stant for  the  reinforced  abutments  as  they 
are    for   the   plain   aliutments. 

From  the  15  ditTerent  designs  of  reinforced 
abutments  which  were  used  in  preparing  Fig. 
1  it  was  found  that  the  amount  of  reinforcing 


any  particular  set  of  conditions.  Imt  what  is 
wanted  rather  than  this  is  to  get  the  abso- 
lute hgure  on  a  i)air  of  reinforced  abutments, 
both   under  the   same  conditions. 

It  is  not  the  practice  of  the  Commission  to 
select  the  type  of  abutment  merely  upon  the 
relative  price  of  the  two;  there  are  important 
practical  considerations  that  enter  into  this 
matter.  .\  case  frequeiuly  arises  late  in  the 
season  when  the  abutments  nuist  be  built  be- 
fore freezing  weather.  The  I'articular  condi- 
tions might  show  that  the  reinforced  abutments 
are  the  more  economical  by  say  $10<>  but  by 
the  selection  of  this  type  the  work  would  be 
delayed  two  or  three  weeks  in  getting  the  rein- 
forcing steel  from  the  mills.  .'Kgain,  a  con- 
dition might  be  met  where  the  frequency  of 
freshets  might  make  the  contractor's  cost  of 
pumping,  cribbing,  etc.,  exorbitant,  and  as  it 
would  likely  require  two  or  three  times  as  long 
to  carry  the  concreting  up  to  the  water  sur- 
face by  using  the  reinforced  type  as  against 
the  plain  wall,  tlie  latter  should  be  the  design 


licials  object  to  puituig  llicir  bridge  on  con- 
crete abutments,  aiul  when  such  an  occasional 
case  does  come  up  the  olijection  is  invariably 
due  to  the  shortage  of  immediate  funds,  the 
value  of  concrete  for  substructure  work  never 
being  (juestioned  at  all. 

The  old  pile  bent  originally  used  to  sup- 
port a  bridge  gave  way  to  the  steel  tube,  which 
Ml  turn  was  supplanted  by  the  stone  masonry 
abutment.  Conditions  have  now  changed 
again,  and  while  it  is  not  claimed  that  con- 
crete has  greater  durability  tlian  lirst-class 
granite  stone  masonry,  yet  it  is  believed  that 
concrete  is  admirably  adapted  to  the  construc- 
tion of  highway  bridge  substructures.  In  meas- 
uring the  justifiable  expenditure  for  a  first- 
class  bridge  substructure  due  consideration 
must  be  given  to  the  life  and  safety  of  the 
snperiitructurc.  A  failing  sulistructure  is  not 
only  a  failure  in  itself,  but  causes  the  super- 
structure to  fail  with  it.  Where  a  shortage 
of  funds  requires  quality  to  be  sacrificed  in 
some  portion   of  the  bridge,  the  sacrifice  had 


Fig.   1 — General  View  of   Reinforced   Concrete    Viaduct  Carrying  Street   Uver  a    Ravine.   Highiana,   Park,    in. 


steel  bars  per  cubic  yard  of  concrete  aver- 
aged TO  lbs.,  and  that  the  widest  variation 
from  this  average  was  a  rather  small  per 
cent.  This  item  for  reinforcing  steel,  as  well 
as  the  bending  and  placing  of  same,  has  been 
duly  considered  in  preparing  Fig.  2,  and  like- 
wise all  other  items  that  have  a  material  in- 
fluence on  the  cost  of  1  cu.  yd.  of  concrete  in 
place  in  the  wall.  For  this  reinforced  work 
the  mixture  is  1:2:%:4  as  against  1:.3:5  for 
the    plain    concrete. 

Supposing  that  the  aggregate  and  the  cem- 
ent at  the  bridge  site  for  1  cu.  yd.  of  plain 
concrete  to  cost  $4,  and  using  the  same  abut- 
ments that  were  previously  considered,  we  find 
that  14,900  at  the  bottom  of  Fig.  2  intersects 
with  the  $4  line  for  plain  abutments  at  a 
point  showing  the  price  of  the  two  abutments 
to  be  $1,770.  Similarly,  828  from  the  top  of 
the  figure  intersects  with  the  $4  line  for  rein- 
forced abutments  at  a  point  showing  the  price 
of  the  two  abutments  to  be  $1,020.  This  is  not 
actual  cost  of  the  abutments  to  the  contractor, 
but  rather  the  price  of  the  abutments;  it  being 
the  figure  at  which  the  township  or  county 
can  expect  to  get  the  work  done  by  contract. 
By  correlating  the  expression  that  measures 
the  number  of  cubic  yards  in  a  pair  of  plain 
abutments,  it  would  be  possible  to  w^ork  out  a 
diagram  that  would  show  graphically  by  the 
intersection  of  lines  the  economical  height  for 


adopted,  providing  the  ditt'erence  between  the 
cost  of  the  two  types  would  not  be  excessive. 
.\s  a  third  case  it  might  be  mentioned  that  no 
small  part  of  the  concrete  work  that  is  done 
under  the  supervision  of  the  Illinois  Highway 
Commission  is  done  by  men  residing  in  the 
local  community,  and  these  men  frequently 
have  had  very  little  experience  with  concrete. 
In  spite  of  this  fact,  for  ordinary  work  tliey 
stand  on  an  equ^l  footing  at  the  letting  with 
the  experienced  contractor  even  though  they 
are  at  sea  when  it  comes  to  reading  a  plan  of 
a  reinforced  abutment.  This  point,  however, 
is  not  considered  by  the  Commission  in  select- 
ing the  type  of  abutment,  for  the  reason  that 
the  Commission  furnishes  a  competent  inspect- 
or to  superintend  the  construction  of  the 
work,  so  the  complexity  of  the  design  is  not 
an  embarrassment  to  the  local  contractor. 

One  of  the  most  gratifying  phases  of  this 
work  is  the  favorable  attitude  which  the  town- 
ship and  the  county  officials  throughout  the 
state  are  assuming  with  respect  to  the  wisdom 
of  permanent  bridge  construction  as  advanced 
by  the  State  Highw'ay  Commission.  As  late 
as  three  or  four  years  ago  the  officials  in  many 
of  the  communities  were  rather  favorably 
disposed  toward  putting  small  bridges  on 
steel  legs  resting  on  a  mud  sill,  and  the  larger 
ones  on  steel  tubes  filled  with  concrete.  .\ 
case   very   seldom    arises   now   where   the   of- 


belter  be  made  in  the  superstructure,  for 
while  steel  superstructures  must  continue  to 
be  some  sort  of  expense  for  painting,  deteri- 
oration, etc.,  a  first-class  concrete  substruc- 
ture closely  approaches  the  structure  in  which 
the   first   cost  is   the   onlv   cost. 


Concrete    Girder    Viaducts    for    Street 
Bridges  at  Highland  Park,  Illinois. 

A  tasteful  and  economic  adaptation  of  con- 
crete to  street  bridge  construction  is  illustra- 
ted in  the  .accompanying  engravings.  These 
illustrations  show  different  views  of  one 
of  four  bridges  of  the  same  type  built 
at  Highland  Park,  111.  Highland  Park  is 
one  of  the  most  attractive  of  the  wealthy 
Xorth  Shore  suburbs  of  Chicago.  It  is  sit- 
uated on  a  wooded  plateau  terminating  in  a 
liluff  on  Lake  Michigan.  On  lines  approxi- 
mately normal  to  the  lake  shore  the  plateau 
is  cut  by  a  number  of  deep  ravines  wdiich  carry 
tlic  surface  drainage  into  the  lake.  These 
ravines  with  their  sides  thickly  wooded  with  t\ 
shrubs  and  trees  form  one  of  the  most  strik- 
ing natural  beauties  of  the  suburb,  but  they 
also,  as  may  readily  be  understood,  involve 
numerous  expensive  structures  to  accommo- 
date crossin.g  streets. 

.\t  Highland  Park  there  are  29  places  where 
the  streets  cross  ravines  which  varv  in  width 
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from  100  ft.  to  250  ft.  and  in  depth  from  l'."i 
ft,  to  60  ft.  At  15  of  these  crossmgs  are  mod- 
ern bridges,  which  were  built  about  18  years 
ago  and  which,  having  nearly  outlived  their 
usefulness,  must  be  rebuilt  or  replaced  within 


10  ft.  Ui.xU  ms.  The  roadway  slab  is  10 
ms.  thick  in  the  center  and  8  ins.  at  the  sides, 
and  the  sidewalk  slab,  which  is  supported  by 
brackets  from  the  main  longitudinal  girder, 
is  5  in.s.  thick.     The  cement  used  in  this  con- 


The  Forest  Avenue  bridge  which  is  prac- 
tically completed  with  the  exception  of  remov- 
ing the  false  work  is  150  ft.  between  abut- 
ment walls  and  234  ft.  over  all  including  wing 
walls.  It  cost  about  $7,300.  The  cement  used 
in  building  the  bridge  was  Universal  Portland 
cement.  The  Ravine  Avenue  bridge  which  is 
in  a  similar  condition  is  118  ft.  between  abut- 
ment walls  190  ft.  over  all  including  wing 
walls  and  cost  about  $4,liOil.  Marquette  ce- 
ment was  used  in  this  bridge. 

The  reinforcement  used  in  these  bridges  was 
the   Kahn   system   throughout. 

These  bridges  were  designed  and  superin- 
tended by  H.  L.  Bowen  of  the  Bahr  Bowen 
Co.,  Landscape  Engineers  and  Contractors, 
who  was  at  that  time  commissioner  of  Public 
Works  at   Highland   Park. 


Fig.  2 — Detail    View  from   Underneath   ot     Reinforced   Concrete   Viaduct. 


the  next  five  years.  .\t  present  the  mainte- 
nance charges  in  these  bridges  are  $(i.OtiO  per 
year.  When  the  Department  of  Public  Works 
was  erected  in  1909.  one  of  its  lirst  problems 
was  to  devise  a  plan  and  policy  for  future 
bridge  work  and  the  following  plan  was 
worked  out. 

The  plan  was  to  build  all  future  bridges  of 
reinforced  concrete  and  to  employ  in  so  far  as 
practicable  a  standard  charge  for  all  cross- 
ings. As  the  side  slopes  of  the  ravines  were 
very  uniformly  1%  on  1.  the  only  variables 
were  the  width  and  the  depth.  It  was  con- 
ceived that  by  adopting  a  girder  viaduct  all 
variations  of  depth  and  width  could  be  met,  by 
making  the  three  center  spans  always  the  same 
and  shortening  or  lengthening  the  end  spans 
as  the  width  required  and  similarly  varying 
the  bent  heights  as  the  depth  required.  By 
this  plan  much  of  the  form  work  could  be 
used  over  and  over  and,  as  will  readily  be  un- 
derstood, the  advantage  of  duplication  secured 
in  many  other  respects. 

The  County  line  bridge,  which  is  illustrated, 
is  one  of  the  four  bridges  built  during  1910. 
It  is  located  on  the  line  between  Lake  and 
Cook  counties,  and  the  expense  was  shared 
equally  between  the  city  of  Highland  Park 
and  the  Cook  County  Commissioners.  The 
contract  price  for  tliis  bridge  was  $.3,985. 
which,  owing  to  its  length,  would  have  cost 
not  less  than  $7,000,  if  built  of  the  arch  type. 
This  bridge  is  110  ft.  in  length,  consisting  of 
three  30-ft.  and  one  20-ft.  spans  and  is  25  ft. 
in  width,  having  a  lli  ft.  roadway  and  a  AV2 
ft.  walk  on  each  side.  .A.  live  load  of  100  lbs. 
per  sq.  ft.  upon  the  sidewalk,  and  a  150  lbs. 
per  sq.  ft.  upon  the  roadway,  and  a  concen- 
trated, or  test,  load  of  a  20-ton  road  roller, 
was  the  loads  upon  which  the  stresses  were 
figured.  The  upright  posts  are  18x24  ins. 
square,  supported  upon  footings  fi  ft.  square 
and  9  ft.  in  depth.  The  main  longitudinal  gir- 
ders are   14x46   ins.   with  cross  girders   every 


structioii  was  L"niversal  Portland  cement.  The 
proportions  of  the  concrete  for  all  work  was  1 
cement,  2  good  coarse  torpedo  sand  and  4 
washed  gravel,  used  in  all  of  the  structure 
except   the  posts,  which   was  a   1:1:2   mixture. 


An   Investigation    of    the    Change    in 

Volume  of  Concrete  During  the 

Hardening  Period.* 

Many  well  recognized  authorities  upon  ma- 
sonry and  masonry  construction  assert,  that, 
during  the  setting  and  hardening  period,  con- 
crete changes  a  slight  amount  in  volume.  This 
was  the  conclusion  drawn  from  a  number  of 
experiments  carried  on  some  twenty  years 
ago.  The  most  e.xtensive  and  reliable  of  these 
experiments  were  performed  in  the  labora- 
tories of  the  Massachusetts  Institute  of  Tech- 
nology in  1887,  under  the  supervision  of  Prof. 
Swain. 

A  brief  review  of  these  experiments  will 
here  be  given.  The  specimens  used  were  5-in. 
cubes.  Various  mixturs  were  used ;  some  of 
neat  Portland  cement;  some  of  neat  Natural 
cement ;  and  others  of  a  1  cement  to  1  sand ; 
1  cement  to  2  sand ;  1  cement  to  3  sand ;  also 
mixture  of  both  natural  and  Portland  cement. 
Brass  tacks  were  set  in  tht  cubes  and  measure- 
ments were  taken,  by  a  kind  of  special  caliper, 
to  the  nearest  .001  in.  The  cubes  were  meas- 
ured at  the  age  of  1  day,  2  days,  2.  4,  6,  8 
.md  12  weeks.  One  cube  of  each  mi.xture  was 
placed  in  water  and  one  in  air.  Different 
brands  of  cement  were  used  and  a  large  num- 
ber of  specimens  made.  The  results  agreed 
very  satisfactorily  throughout  the  experiments. 
The  conclusions  drawn  by  Prof.  Swain  are  as 
follows : 

1.  Cement  mortars  in  air  diminish  in  linear 
dimensions  to  the  end  of  twelve  weeks,  usually 
progressively. 

2.  In  water,  mortars  increase  in  like  man- 
ner, but  to  a   less  degree. 


Fig.  3 — View  of   Roadway,   Reinforced   Concrete  Viaduct,  Showing  Hand  Railings. 


The  W.ivcrly  Strcrt  lind.m-.  which  was  the 
lirst  one  to  be  coiistriicleil.  h;id  a  span  of  130 
ft.  between  abutment  walls.  The  overall 
measurements,  including  wing  walls  arc  178 
ft.  and  it  is  the  only  one  that  has  the  false 
work  remiived.  It  O'St  J7,5(i(i.  The  cement 
used  in  building  the  hridf^r  was  Lehigh  cement. 


3.  The  richest  mixture  changes  the  most. 

4.  Expansion    of   quick    setting    cement     is 
the  greatest. 


•.\bstraet  of  a  paper  by  C.  W.  Okev  and  W, 
H.  Leckllter  in  Bulletin  V,  Iowa  State  College 
ICngineering  Experiment  Station. 
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5.  Contraction  for  twelve  weeks  varied 
from  .23  per  cent  for  neat  cubes  to  .08  per 
cent   for  the  lean  mixtures. 

6.  E.xpansion  varied  for  a  like  period  from 
.12  per  cent  for  neat  cubes  to  .01  per  cent  for 
lean  mixtures. 

7.  Change  in  dimensions  was  the  same  in  all 
directions  for  each  cube. 

There  have  been,  however,  no  well  recog- 
nized tests  made  of  concrete  with  regard  to 
its  change  of  volume  during  the  setting  period. 
The  need  of  such  tests  has  been  emphasized 
lately  by  building  failures,  which,  it  was  al- 
leged, were  caused  by  expansion  of  the  con- 
crete floor  slabs.  In  some  of  these  cases  it 
was  claimed  that  rock  and  gravel  concrete 
slabs  did  not  change  appreciably,  but  that  cin- 


Plon 


Fig. 


Eng.Cenfq.  Elevation 

! — Diagram  Showing   Location  of  Brass 
Plugs  in  Concrete  Slab. 


der  concrete  floor  slabs  would  change  very 
noticeably.  It  was  to  determine  the  rate  of 
change  in  volume  of  rock,  gravel,  and  cinder 
concrete  that  the  investigation  herein  de- 
scribed was  undertaken. 

The  specimens  used  in  this  investigation 
^were  approximately  36x.3G.x4  ins.  They  were 
■made  with  varying  proportions  as  follows : 

Slab  No.  1,  1  part  cement,  2  sand,  and  4 
broken  stone. 

Slab  No.  2,  1  cement,  3  sand,  5  broken 
stone. 

Slab  No.  3,  1  cement,  2  sand,  4  gravel. 

Slab  Xo.  A.  -1  cejuent,  S  sand,  5  gravel. 

Slab  No.  h,  1  cement,  2  sand  and  4  cinders. 

Slab  No.  6,  1  cement,  3  sand,  -5  cinders. 

The  cement  used  was  North  Western  States 
Portland.  The  cement  was  tested  according 
to  the  standard  methods,  with  the  following 
results  :  Specific  gravity,  3.16 ;  fineness,  20. S) 
per  cent  retained  on  200  sieve ;  4.7  per  cent 
retained  on  100  sieve ;  normal  consistency,  2.5 
per  cent ;  initial  set,  2  hrs.,  10  mins. ;  final 
set,  5  hrs. 

Tensile  strength : 

2  4  lir.=!.  7  days.       2S  days. 

TSfeat  110  lbs.         549  lbs.         684  lbs. 

1  cement    :   3   s.-md  132  lbs.         281  lbs. 

Soundness  test,  passed  both  the  normal  and 
accelerated  tests  perfectly. 


The  sand  used  was  fairly  clean  and  rather 
sharp.  It  was  passed  through  a  No.  8  sieve 
to  remove  all  gravel.  The  gravel  used  was 
fairly  clean  and  was  of  gx)od  quality.  It  was 
passed  over  a  No.  4  sieve  to  remove  all  sand. 
The  crushed  rock  used  was  limestone,  crushed 
to  about  Vi  to  ?i  in.  size.  It  was  passed  over 
a  No.  8  sieve  to  receive  all  dust.  The  cinders 
used  were  average  quality  and  were  taken 
from  the  college  cinder  pile.  They  had  been 
out  but  a  day  and  had  little  chance  to  dis- 
integrate because  of  exposure.  All  fine  dust 
and  ashes  were  taken  out  by  passing  the  cin- 
ders over  a  No.  4  sieve. 

The  ingredients  of  the  different  mixtures 
of  concrete  were  proportioned  by  bulkj  and 
were  mixed  in  the  usual  manner.  The  speci- 
mens were  kept  in  a  room  which  never  varied 
more  than  20°  F.  in  temperature  and  had  an 
average  temperature  of  7.5°  F.  The  specimens 
were  not  wet  down  at  any  time  but  were  al- 
lowed to  set  with  only  the  water  present  that 
w'as  used  in  mixing  the  concrete. 

The  method  of  measuring  change  in  dimen- 
sion of  the  specimens  was  as  follows.  In  the 
edge  of  each  slab,  three  brass  plugs  were  set, 
as  the  concrete  was  being  placed  in  the  wood- 
en forms.  The  location  of  these  plugs  is 
shown  in  Fig.  1.  The  special  caliper  used 
and  method  of  using  it  is  shown  in  Fig.  2.  .As 
will  be  noted  the  large  caliper  or  yoke  was 
made  of  tool  steel  and  was  very  rigid.  An  ex- 
tcnsometer,  made  by  the  L.  C.  Starret  Co., 
was  used  in  all  measurements.  The  movement 
of  the  micrometer  screw  was  0.2.5  ins.,  l)ut  by 
the  use  of  rods'  of  known  length,  the  exten- 
someter  has  a  range  of  several  inches.  This 
instrument  was  calibrated  for  each  rod  by  the 
use  of  the  e.xtensometer  in  the  Physics  La- 
boratory. A  dry  cell  and  sounder  were  placed 
in  circuit  with  the  yoke  and  the  extensometer 
by  means  of  short  wires  fastened  to  the  brass 
plugs,  set  in  the  slabs.  Electrical  contact  was 
used  in  all  measurements.  Each  measurement 
was  checked  and  average  readings  taken.  By 
use  of  a  long  bar  of  tool  steel  and  the  small 
extensometer,  the  spread  of  the  large  yoke  was 
often  tested  and  remained  constant  through- 
out the  experiment. 

..\ccording  to  the  best  authority  there  .is 
little  if  any  diff'erence  in  the  coefficient  of  ex- 
pansion due  to  temperature  changes,  of  con- 
crete and  steel.  One  good  authority  gives  the 
difference  at  .0000005  per  degree  F.  Now  with 
a  mi.ximum  change  of  20°  and  a  length  of 
specimen  of  3  ft.,  this  gives  a  correction  of 
less  than  .0004  ins.,  which  is  less  than  the 
probable  error  of  observation  in  the  regular 
measurements  of  the  slab.  No  corrections 
were  made  for  change  in  temperature. 

The  first  measurements  were  taken  as  soon 
as  they  could  be  taken  with  safety,  that  is 
without  dislodging  the  brass  plugs  in  the 
slabs.  All  slabs  were  measured  at  the  age  of 
one  day,  and  thereafter,  as  shown  in  the  fol- 
lowing table.  In  this  table  there  is  given  the 
average  change  per  foot  for  each  block  along 
with  the  corresponding  age  in  days. 

For  blocks  No.  1,  2,  3,  and  4  it  will  be 
noted  that  the  averaee  contraction  is  pretty 
uniform  from  the  beginning  for  about  20  days, 
and  that  for  the  last  two,  contraction  has  been 
nearly  uniform  throughout.  Also,  the  con- 
traction of  the  rock  concrete  is  greater  than 
the  contraction  of  the  gravel  concrete.  The 
greatest  average  contraction  at  the  age  of  91 
days   for  the   four   blocks   was   in   the  second 


T.\BLE  I.— 

SHOWING  CH.\NGE  IN  VOLUME   OF   CONCRETE  DURING   HARDENING. 

— Block  No.  1— 

— Block  No.  2 —        — B 

ock  No.  3— 

— Block  No.  4 —    — Block  No.  5 — 

— B 

ock  No.  6— 

Summation 

Summation 

Summation 

Summation 

Summation 

Summatinr 

Age 

n  change 

Age 

n  change      Age  in  change 

.A.ge  in  change       Age  in  change 

Age  in  chan.ge 

Kiays 

per  ft. 

days,    per  ft.          days 

.    per  ft. 

days 

per  ft.          days 

.    per  ft. 

days 

.    per  ft. 

1 

0.0000" 

1 

O.OIIOO"            1 

0.0000" 

1 

0.0000"             1 

0.0000" 

1 

0.0000" 

0 

0.0000" 

2 

+0.0001"            2 

— O.OftOl" 

0.0000"             2 

O.OOOO" 

2 

+0.0012" 

3 

— n  000-^" 

3 

— O.OrtOl"            3 

— 0.0ft06" 

3 

—0.0001"             3 

0.0000" 

3 

+0.0028" 

4 

— 0.0003" 

4 

+  0.0001"              4 

— 11.0(104" 

4 

—0.0001"             4 

+0.0003" 

4 

+0.0032" 

,-, 

— O.onoi" 

.-, 

— 0.11(1113"             5 

— 0  0007" 

-, 

— 0  0001"               5 

-to.  0003" 

5 

+0.004S" 

6 

— 0.0002" 

6 

— O.OOn.-,"             6 

— 0.0006" 

6 

— 0.0001 "               6 

+0.0009" 

6 

+0.00.14" 

7 

— ft.  0004" 

—0.0007"             7 

— 0.0006" 

7 

— 0.0001"               7 

+0.0009" 

7 

+0.00S2" 

14 

-0.0016" 

14 

—0.0016"            14 

—0.0012" 

14 

— O.O0O6"             14 

+0.0024" 

14 

+0.0197" 

21 

—0.0021" 

21 

— 0  0020"            21 

—0,0014" 

21 

—0.0013"             21 

+0.0046" 

21 

+0.02SS" 

2.<i 

—0.0029" 

28 

—0.0025"            28 

— 0.0019" 

■^8 

—0.0017"            28 

+0.0067" 

28 

+0.0334" 

35 

—0.0035" 

35 

—0.0030"            35 

—0.0023" 

35 

— 0.0021"            35 

+0.0077" 

35 

+0.0360" 

49 

— 0.003S" 

49 

-0.0036"            49 

— 0.0(!26" 

49 

—0.0023"            42 

+0.0OS9" 

42 

+0.0377" 

G3 

—0.0042" 

63 

—0.0046"            63 

—0.0030" 

63 

—0.0027"            49 

+0.009S" 

49 

+0.0397" 

■91 

—0.0042" 

91 

— 0.004S"           91 

—0.0035" 

91 

—0.0030"           56 
63 
70 
84 

+0.0102" 
+0.0105" 
+0.0109" 
-t-O.Olll" 

56 
63 

70 
84 

+0.0411" 
+0.0419" 
+0.0431" 
+0.0440" 

where  a  contraction  of  .0048  ins.  per  foot  is 
shown,  or  about  %  in.  in  a  hundred  ft.  of  con- 
crete. The  maximum  contraction  is  also  found 
in  that  block,  .0002  ins.  per  foot.  The  average 
contraction  for  the  two  gravel  blocks,  at  the 
same  age  is  about  the  same,  .0035  ins.  and 
.0(1.30  in.  per  foot,  and  block  No.  3  has  a 
minimum  contraction  of  .0015  in.  per  foot, 
which  is  the  smallest  contraction  for  the  whole 
number  of  blocks. 

The  next  curve  sheet  has  the  three  curves 
for  the  first  of  the  cinder  concrete  .slabs.  It 
will  be  noted  that  the  expansion  is  rather  slow 
at  the  beginning  but  afterwards  expands  at  an 
increasing  rate  until  an  age  or  50  days  is 
reached.  It  then  continues  to  expand  at  a 
ilecrcasing  rate  until  the  end.  A  wide  varia- 
tion in  amount  of  expansion  is  evident,  since 
the  total  change  per  foot  at  an  age  of  84  days 
varies  from  a  minimum  of  .0022  in.  per  foot 
to  a  minimum  of  .0240  ins.  per  foot. 

For  the  last  block  of  cinder  concrete  the 
expansion  began  at  once  and  continued  rather 
uniformly  up  to  the  age  of  20  days  after 
which  it  continued  to  expand  at  a  decreasing 
rate  to  the  age  of  84  days.  Here,  also,  we 
have  a  wide  variation  from  expansion  at  the 
age  of  84  days  of  .0296  in.  for  the  minimum 
through  an  average  of  .0440  in.  to  the  maxi- 
mum change  per  foot  of  .0532  in.  Here  is 
shown  then,  at  the  age  of  84  days,  an  expan- 
sion per  foot  that  would  give  a  movement  of 
4  ins.  in  a  concrete  floor  a  100  ft.  long.  The 
difference  in  the  rate  of  expansion  of  the  two 
blocks  of  cinder  concrete  might  be  due  to  one 
or  all  of  the  following  conditions:  difference 
in  the  proportions  of  the  two  mi.xtures  of  con- 
crete ;  variability  in  the  character  of  the  cin- 
ders ;  and,  difference  in  the  amount  of  water 
used  in  mixing.  Block  No.  6  was  mi.xed  much 
wetter  than  No.  5.  In  this  connection  it  might 
be  well  to  have  a  chemical  analysis  of  the 
cinders,  and  also  a  record  of  the  exact  amount 
of  water  used  in  the  mixing. 

Both  of  the  cinder  concrete  blocks  showed 
numerous  checks  and  cracks,  as  would  be  ex- 
pected, since  they  had  such  a  great  variation 
in  rate  of  expansion  for  different  parts  of  each 
specimen.  All  of  the  rock  and  gravel  concrete 
blocks  were  perfectly  sound.  It  seems,  then, 
that  this  unsoundness,  these  checks  and  cracks 
of  the  cinder  concrete  blocks,  must  have  been 
due  to  the  use  of  cinders  as  an  aggregate. 
Similarly,  it  would  appear  that  the  expansion 
of  the  cinder  concrete  blocks  was  due  to  the 
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Fig.      2 — Special      Caliper      for      Measuring 
Change    in    Volume    of    Concrete. 


cinders.  At  this  point  it  might  be  again  stated 
that  the  cinders  used  in  these  blocks  were 
taken  from  the  cinder  pile  shortly  after  they 
were  dumped  from  the  furnace,  and  had  nol 
been  exposed  to  the  air  more  than  a  day. 

In  summary  then,  the  investigation  has 
brought  out  the  fact  that  rock  and  gravel  con- 
crete have  a  slight  contraction  while  hardening 
in  air.  and  that  cinder  concrete  has  a  decided 
and  unmistakable  expansion  while  hardening 
in  air.  Any  further  investigation  of  cinder 
concrete  might  well  include  the  following  ad 
ditional  items:  a  chemical  analysis  of  all  cin 
ders  used ;  a  larger  number  of  specimens ; 
duplicate  specimens  placed  in  w-ater  as  well  at 
in  air ;  the  use  of  weathered  cinders  as  well  ai 
fresh  ones;  exact  amount  of  water  used  in 
mixing  to  be  recorded;  and  a  number  of  re- 
inforced concrete  specimens. 

The  essential  point  of  the  whole  investiga- 
tion is  the  fact,  that  there  is  a  difference  be 
twccn  cinder  concrete  and  concrete  having  rock 
or  gravel  as  an  aggregate.  This  fact  then 
would  seem  to  warrant  an  extensive  investi- 
gation of  the  whole  subject.  Such  an  investi- 
gation might  well  include  all  the  points  men- 
tioned above,  points  which  were  of  necessity 
omitted  from  the  present  investigation. 
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Methods  Used  in  Obtaining  Concrete 

of  Maximum  Density  for  the 

Westerly    Rhode    Island 

Standpipe/^' 

It  was  determined  at  the  very  start  of  the 
building  of  the  Westerly  water  tower  that 
we  should  depend  on  a  very  dense  mix  of 
concrete  to  insure  water  tightness.  A  large 
number  of  tests  were  made  to  discover  the 
proper  mixture  for  obtaining  maximum  den- 
sity with  the  aggregate  at  the  disposal  of  the 
builders,  and  then  to  insure  every  batch  of 
cement  being  as  nearly  as  possible  of  the  pre- 
determined density.  The  fir.st  step  was  to 
make  mechanical  tests  of  the  sand  and  stone 
available. 

Two  sizes  of  sand  were  tried,  one  a  bank- 
sand  of  the  size  commonly  known  as  paving 
gravel  and  called  No.  4%,  and  the  other  a 
fine  bank  sand  known  as  No.  .5.  Crushed  .gray 
Westerly  granite  of  all  sizes  between  %  in. 
and  1%  ins.,  as  screened  at  the  crusher,  was 
the  stone  used  on  this  work.  For  testing 
purposes  100  ozs.  of  material  were  used  at  a 
time.  Samples  were  selected  from  the  pile 
by  quartering  in  order  to  get  as  nearly  as  pos- 
sible average  results.  As  the  screens  were 
not  calibrated,  values  from  Taylor  and 
Thompson,  page  194,  were  used.  The  first 
sample  of  sand  known  as  No.  4%.  gave  the 
following  results,  the  weights  given  being  in 
all  cases  the  amounts  retained  on  the  screen  : 

Size  SAND    NO,    4',-;.  Percentage 

sieve.  retained. 

1-in 11/2 

34  -in 51A 

i/i-in ir,% 

3ii-in 20 

ij-in.    26% 

3/ir.-in 31 

•i-in.    ...■ 38 

Nn. 

.s     33 

20     62 

30    SlVz 

-M    ■ g.") 

100    ns 

2111)     too 

The  fine  sand  known  as  No.  5,  when 
screened   gave  the   following   results : 

Size  SAND    NO.    5.  Percentage 

sieve.  retained. 

i/i.-in 2^4 

%-in.    .• hVz 

i-i-in .'..  .   ni/4 

3,l-;-in 121/2 

U-in 17 

No. 

S    18% 

20     37 

30     60 

50    01% 

too    97 

200     93% 

The  fine  sand  (No.  5)  did  not  seem,  how- 
ever, to  be  as  good  quality  as  the  coarse 
sand,  there  being  a  considerable  amount  of 
dirt  in  it  so  that  it  was  decided  not  to  use 
this.  Three  samples  of  stone  were  then 
tested  and  of  these  the  results  obtained  with 
No.  3,  the  one  used,  are  given  below  : 

Size  SAND  NO.    3.  Percentage 

.oieve.  retained. 

1%-in 7 ',4 

1-in .' 35% 

Sj-in 4S 

V.-in 67 

%-in 79 

H-in 93% 

3/16-in 96% 

'i-in 98 

No. 

20    98% 

30     m 

50 lim 

This  stone  (No.  3)  was  used  with  the 
coarse  sand  (No.  4%)  and  Vulcanite  Port- 
land cement  in  the  proportion  of  1  part 
cement,  2  parts  sand  and  4  parts  stone,  and 
tested.  The  curve  obtained  by  this  combina- 
tion is  shown  by  the  dotted  line  on  the  chart. 
It  was  obvious  that  No,  3  stone  and  No.  4^^ 
sand  as  they  stood  could  not  be  combined 
into  a  good  curve.  It  did  seem  possible, 
however,  to  modify  this  by  screening,  and 
after  careful  consideration  it  was  decided 
to  remove  from  the  stone  everything  that 
would  pass  a  %-in.  screen.  This  screening 
was  done  by  hand  on  a  small  screen.  A  sec- 
ond trial  was  then  made,  using  a  mixture  of 

*By  Angus  B.  MacMillan.  Engineer,  Aberthaw 
Construction  Co. ;  reniarlis  before  the  Boston 
Society   ot   Civil   Engineers,    Dec,    21,    1910. 


1C.9  parts  Portland  cement  and  28. T  parts 
sand  and  53.5  parts  of  stone  by  weight.  This 
mixture  gave  a  curve  that  was  practically  co- 
incident with  the  "Ideal''  curve  recommended 
by  Taylor  and  Thompson.  Trials  for  den- 
sity were  then  conducted. 

For  this  purpose  a  cylindrical  can.  made  of 
riveted  7-16-in.  steel  plate  was  used.  This 
can  was  10  ins.  in  diameter  and  15  ins.  in 
depth.  Fifty  pounds  of  material  was  mixed 
in  a  metal  box  by  hand  and  enough  water 
was  then  added  to  make  a  mix  that  would 
barely  quake  when  mixed.  The  concrete  thus 
formed  was  then  transferred  to  the  cylindri- 
cal can  and  the  distance  down  from  the  top 
of  the  can  to  the  top  of  the  mixture  w'as 
carefully  measured.  The  densest  mix  ob- 
tained was  found  to  measure  7  ins.  down  from 
the  top  of  the  can,  thus  giving  a  total  volume 
for  the  50  lbs.  of  concrete  of  610  cu.  ins.  It 
was  also  determined  that  a  variation  of  Vg  in. 
in    height    of    mixture    in    the    can    above    the 


of  hydrated  lime  increased  the  volume  almost 
directly  in  proportion  to  the  amount  of  lime 
used,  and  therefore  it  was  considered  of  lit- 
tle use  to  add  lime  to  the  concrete. 

In  the  course  of  actual  work  on  the  stand- 
pipe  volumetric  tests  were  not  made  every 
time  samples  were  analyzed,  but  only  when 
they  varied  2  per  cent  or  more  from  those  in 
use  was  the  curve  of  the  mixture  worked 
out.  As  the  sand  and  stone  used  were  meas- 
ured in  wheelbarrows  the  quantity  was  subject 
to  an  unavoidable  variation  of  2  or  3  per  cent 
so  that  it  was  believed  to  be  an  unnecessary 
refinement  to  carry  the  curves  to  any  greater 
accuracy. 

The  amount  of  water  added  Avas  given  a 
great  deal  of  consideration.  It  was  found, 
I  believe,  that  a  paper  recently  read  by  Mr. 
Chapman  before  the  National  Association  of 
Cement  Users  (Engineering-Contracting,  Jan. 
18,  1911),  gave  some  data  on  this  point — that 
the    percentage    of    water   added    to   concrete 
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Curves  for  Concrete  Aggregates  Giving   Most    Dense    Mixtures, 


mark  set  by  this  densest  concrete  corre- 
sponded to  a  change  in  volume  of  1.6  per 
cent,  thus  giving  a  handy  means  of  compar- 
ing any  trial  mixture.  The  density  tests 
showed  that  the  mixture  giving  a  curve  most 
nearly  approximate  to  the  Taylor  and  Thomp- 
son "Ideal"  gave  an  excess  volume  over  the 
best  mixture  of  6.4  per  cent  and  it  seemed 
also   to   be   lacking   in   mortar. 

It  was  then  decided  that  the  concrete 
should  Idc  mixed  so  rich  as  to  make  only  12 
cu.  ft.  to  a  4-bag  batch.  The  latter  result 
was  finally  obtained  with  a  mixture  of  20 
parts  bv  weight  of  cement,  40  parts  of  No, 
4%  sand  and  40  parts  of  No.  3  stone  screened 
to  remove  everything  below  ¥2  in.  This  mix- 
ture had  the  maxinuun  density  of  any  that 
was  measured  and  appeared  to  be  satisfactory 
in  other  respects.  The  curve  given  by  this 
mixture,  however,  on  volumetric  tests,  was 
nearlv  10  per  cent  higher  th.in  the  "Ideal" 
of  Taylor  and  Thonii)son  at  the  point  of  tan- 
gency.  In  an  ende,i\'or  to  get  even  greater 
accuracy,  a  can  of  smaller  diameter  than  tlic 
first  was  made  and  further  tests  conducted 
with  this.  Twenty-eight  v.arioiis  mixtures 
were  trie<I,  using  this  ~in.all  diameter  can,  InU 
the  mixture  mentioned  above  still  showed  the 
best  results  of  any  tested  and  it  was  accord- 
ingly   decided    to  '  use    this    on    the    work. 

Further  tests  were  conducted  for  the  pur- 
pose of  ascertaining  whether  or  not  even 
greater  densitv  migjit  be  obtained  by  the  addi- 
tion of  hydrated  lime  to  the  mixture.  It  was 
found  that  with  the  densest  mix  the  addition 


in  mixin.g  has  a  very  marked  effect  upon  its 
permeability  and  that  even  vary  slight  varia- 
tion from  the  proper  constituency  gives  much 
greater  variations  in  permeability,  that  is,  if 
too  much  water  is  added  the  resulting  con- 
crete is  much  less  waterproof  than  one  with 
the  ideal  amount  of  water.  This  ideal  amount 
varies,  however,  for  different  mixtures  of  ce- 
ment and  ag.gregate  and  the  nearest  approxi- 
mation that  can  be  made  offhand  is  that 
enough  water  shall  be  added  to  make  a  mix- 
ture which,  under  tamping  shall  show  water 
at  the  surface  and  give  what  we  call  a  dry 
ciuaking  mix.  that  is.  a  mix  that  will  not  quake 
until  it  has  been  thoroughly  tamped.  With 
an.v  given  cement  and  aggregate,  preliminary 
tests  may  readily  be  made  to  determine  the 
proper  amount  of  water  to  use  in  mixing. 
Once  the  amount  which  gives  a  dry  quakin,g 
mix  has  been  found  it  is  simply  a  matter  of 
adding  this  proportion  of  water  to  each  batch 
of  concrete. 

In  the  actual  mixing  of  the  concrete  on  this 
job  we  followed  a  method  somewhat  diliferent 
from  our  usual  one.  One-half  of  the  stone 
was  put  in  the  mixer  and  some  water.  The 
mixer  was  then  revolved  for  a  minute  or 
so  and  the  sand  and  cement  and  the  rest  of 
the  stone  and  water  were  added.  The  con- 
crete was  then  thoroughly  mixed  for  a  total 
time  of  about  5  minutes,  when  the  mixture 
was  dumped  and  hoisted  up  on  to  the  tower. 
The  tests  described  were  conducted  by  Mr. 
W.  W.  Clifford  of  the  Aberthaw  Construction 
Co. 
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ROADS      AND     STREETS     SECTION 


Method  and  Cost    of    Constructing    a 

Macadam    Road    in    Fine    Grained 

Loose     Soil     Subject     to 

Erratic      Drainage 

Conditions. 

The  iniprovt'iuent  ol  a  .>;ection  of  the  road 
between  Colliiisville  aiui  Hast  St.  Louis,  111., 
presented  somewhat  unusual  conditions,  which 


erratic  conditions  that  were  encountered  will 
be  liad  from  the  accompanying  illustration, 
Fig.  1.  which  shows  a  portion  of  the  rOad 
before  improvement.  A  summer  sliowcr 
would  scour  ruts  and  holes  in  the  niidille  of 
the  road  2  and  3  ft.  deep,  so  that  it  was  al- 
ways a  question  of  some  doubt  whether  the  hill 
could  be  traveled  in  safety  after  a  hard  rain. 
But  what  was  more  puzzling  was  the  drainage 
system  that  the  wash  from  the  liigli  hanks  had 


Fig.    1 — Collinsville-East   St.    Louis   Road   Before    Improvement,   Showing  Sandy    Bluffs. 


required  special  treatment,  somewhat  out  of- 
the  ordinary.  The  stretch  of  road  improved, 
about  1  mile  in  length,  extends  from  the  high- 
er level  land  to  the  lower  country  adjoining 
the  Mississippi  bottom  lands.  .Along  the  line 
of  blufTs  dividing  the  high  and  low  lands 
are  found  ridges  of  loose  soil,  very  line 
grained,  siliceous  material,  having  ratlier  re- 
markable and,  to  the  engineer  who  lias  to  deal 
with  it,  aggravating  properties.  .A  high  bank 
■of  this  soil  will  stand  with  a  vertical  wall  for 
years,  but  a  small  stream  of  water  will  cut  in 
an    hour    or    so    a    trench    a    nuni1)cr    of    feet 


made.  When  those  banks  were  cut  into,  water 
holes  were  found  1.5  to  25  ft.  deep  and  a  num- 
ber of  feet  in  diameter,  down  which  water 
poured,  only  to  reappear  at  the  surface  at 
some  unexpected  place.  If  one  of  the  out- 
lets were  closed,  the  water  would  Inirst  out 
some   other   point. 

On  either  side  of  the  road  on  the  hill  section. 
gullies  had  been  scoured  from  4  to  8  ft.  deep. 
Thus  it  was  clear  that  merely  to  macadamize 
the  center  of  the  road,  with  gutters  provided 
in  the  usual  way,  would  be  but  to  invite  sure 
disaster. 


cided  to  attract  all  the  drainage  water  possi- 
ble to  the  road  and  keep  it  there.  The  es- 
sential thing  to  do,  as  the  drainage  conditions 
made  clear,  was  to  have  a  delinitely  known 
channel  for  all  water  that  could  tind  its  way 
to  the  road.  The  illustration.  Fig.  2,  shows 
the  broad  concrete  gutters  into  which  the  wa- 
ter was  to  be  guided.  To  get  the  water  into 
the  gutters  and  keep  it  from  under  the  road, 
wing  dams  ( b'ig.  2)  extending  at  right  angles 
to  the  road  were  built  across  the  gullies  on 
either  side  for  a  depth  of  2  to  3  ft.  below  the 
bottom  of  the  guUey  and  extending  well  back 
iiitii  the  banks.  The  outer  end  of  the  dams 
are  a  foot  or  so  higher  than  the  end  adjacent 
to  the  gutter.  Where  a  wing  dam  joined  the 
gutter,  it  was  turned  at  right  angles  up  the 
liill  for  about  8  or  10  ft.,  running  parallel  with 
the  outer  edge  of  the  gutter  and  flush  with 
it.  The  first  dam  was  built  near  the  top  of  the 
hill  and  the  next  one  placed  so  that  its  top 
would  be  about  level  with  the  bottom  of  the 
one  above  it.  Thus,  if  the  bank  washed  away 
or  the  ditch  should  scour,  it  would  fill  back 
of  a  dam  level  with  its  top  and  the  water 
flowing  in  the  ditch  be  distributed  by  the  dam 
to  the  concrete  gutter  where  it  could  do  no 
further  injury. 

The  construction  of  the  road  was  begun  at 
the  top  of  the  hill  and  worked  downward. 
]->om  the  high  banks,  material  was  obtained  to 
widen  the  road  and  to  fill  the  gullies.  On  the 
road  bed,  graded  in  the  usual  manner,  the 
stone  was  spread  in  two  layers.  The  gutters 
were  laid  contiguously  with  the  roadway  and 
rolled,  except  the  outer  edge,  which  was 
tamped.  A  board  served  to  keep  the  screen- 
ings from  filling  the  gutter.  After  the  screen- 
ings were  rolled,  the  gutter  was  poured  with 
cement  grout  made  one  to  three.  The  outer 
edge  of  the  gutter  was  kept  in  line  with  a 
piece  of  two  by  four  held  by  stakes. 

So  long  as  the  weather  remained  fair,  all 
went  well,  but  as  soon  as  a  shower  occurred 
■nearly  all  the  unfinished  portion  of  the  mac- 
adam would  be  practically  lost.  The  work 
was,  therefore,  kept  as  closely  finished  as 
possible,  but  in  spite  of  all  precautions  it  hap- 
pened, owing  to  the  frequent  rains,  that  not 
less  than  2-5  per  cent  of  the  work  had  to  be 
done  twice.  Pigure  3  shows  a  completed  road. 

The  work  was  all  done  by  day  labor  under 
the  charge  of  J.  G.  Kalbfleisch,  supervisor  of 
Collinsville  township.  Mr.  W.  E.  Howden 
was   resident   engineer  in  charge   for  the   Illi- 


Fig.  2 — Collinsville-East  St.   Louis   Road   Showing       Finished       Roadway 

at  the   Left. 


and      Concrete     Gutters.   Wing    Dams   Will    Be   Noticed 


■deep.     A   newly   made   fill   of   this   soil    seems 
to  ofifer  no  resistance  whatever  to   the  action 

•of  water  which  will  cut  through  and  under  it 
in  a  most  surprising  fashion. 

On  this  road  the  grades,  through  the  bluffs 
composed  of  this  loose  earth  were  7  per  cent 
W'hich  on  account  of  the  water  main  were  not 
materially  changed.     .Some  appreciation  of  the 


The  methods  adopted  for  improving  this 
road  were  described  in  a  paper  1)\-  Mr.  .\.  N. 
Johnson,  State  Highway  Engineer  of  Illinois, 
presented  at  the  recent  convention  of  the  Illi- 
nois Society  of  Engineers  and  Surveyors,  and 
from  Mr.  Johnson's  paper  we  have  taken  the 
matter   in  this  article. 

Contrary    to    the    usual    practiee,    it    was   de- 


iiois  Higliwa\'  Commission.  The  rock  was 
furnished  f.  o.  b.  at  the  Qiester  prison.  The 
following  are  the  cost  items,  which  are  not 
considered  excessive  when  the  difficulties  en- 
countered during  the  construction  are  consid- 
ered. That  the  cost  was  not  much  greater  is 
due  to  the  excellent  management  of  those  in 
immediate   charge   of   the   work. 
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The  cost  of  the  work  is  given  in  detail  in 
the    following  tables : 

Length  o(  road— 5.5:;0  ft. 

Width   of   macadam — 1.680    ft.    20    ft.    wide,    3,840 

ft.    16  ft.   wide. 
Macadam   laid — 10, .SCO   .sq.    yds. 
Stone   in   road — 3,667   oil.    yds. 
Stone   used   for  concrete    wall.s   and   gutters — 316 

cu.   yds. 
Stone  liauled  from  storage  pile — 2. .500  cu.   yds. 
Stone  hauled  from  cars — 1,5S3  cu.   yds. 
Concrete   in   \^'alls.   etc. — 67  cu.    \'ds. 


CdST   I'ER   SQUARE   Y.^RD  FINI.SHED 


MACADAM. 


Superintendence    

E.xcavation     

Shaping  road  bed 

Trimming  shoulders  and  side  roads. 

Placing  stone  

Freight   on   stone 


Total    (10. .",60    .sq.    yds.). 


Per 

sq.  yd. 
.$0.0374 
.      .093 
.      .00!( 
.      .0078 
.      .383 
.      .305 

.$0.S3.".2 


phalt.  The  stone  was  brought  in  barges  from 
the  .\rtcsian  Stone  Co.'s  plant  on  the  Chicago 
Drainage  Canal  and  landed  at  the  park  docks. 
.'\t  the  docks  the  barges  were  unloaded  with 
a  clamshell  bucket  operated  by  a  derrick  and 
the  material  dumped  into  an  elevated  bin  of 
about  10  cu.  yds.  capacity,  Troy  wagons  were 
driven  under  the  bin  to  receive  their  loads. 
The  road  work  paralleled  the  shore  line  of 
the  lake  at  only  a  short  distance  from  it  so 
the  length  of  haul  was  not  great. 

Curb. — The  concrete  curb  was  formed  by  16 
ft.  panel  forms,  of  which  there  were  about 
•"ioo  lin.  ft.  employed.  The  curb  was  rein- 
forced with  three  -i^-in.  square  bars  as  shown 
ill  the  accompanying  section  of  the  street. 
These  were  20  ft.  long  and  lapped  li  ins.  at  the 
ends.  They  were  suspended  in  the  forms  in 
templets  made  of  a  %-in.  piece  of  pine,  which 
was  left  in  place  to  form  the  expansion  joint. 
The  cost  of  excavation  for  the  curb  is  in- 
cluded in  the  cost  given  for  the  curli  itself, 
and  that  for  placing  the  stone  includes  the 
cost  of  the  preparation  of  the  road  bed  for  re- 
ceiving the  stone.  In  this  work  a  large 
amount  of  local  rubble  stone  was  mixed  in 
with  the  crushed  stone,  the  object  being  to 
fill  up  the  deeper  places,  as  far  as  possible, 
with  local  material. 

The  building  of  the  concrete  curb  was 
started  on  April  14,  1910.  and  was  completed 
June  -iflth.  The  costs  of  the  9,2<i8  lin.  ft.  of 
curb  follow.  Foremen's  rates  are  monthly  and 
sub- foremen  daily: 

Time,     R;ite. 

hrs 

91       $12u.on 

66614         3.011 
■.■',43  .66 

112 
24 

932 

3S2 
1.500 


Fig.   3 — Collinsville-East   St,    Louis    Road    After   Improvement,   Showing  Concrete  Gutters. 


Lal'Or. 

Engineering    

Foreman 

Sul)-foreman     .... 

1  »ump  wagons 

2-wheelod  wagon 
Common  laljor. . . 
Common  labor. . . 
Common  labor.  . . 
Common     labor. .  . 

Slsilled   labor. 

t.'arpenters     

(.^arpenters     

Timekeepers  .... 
Timekeepers     .... 

Teamster    

Teamster    

Tools     


mo. 
dav 
In-. 
.121/'  hr. 
.38V>  hr. 
.30  hr. 
2. .50  day 
.25      hr. 


56 
13 
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.62V2  hr. 

.60      hr. 

55.00      mo. 

55.00      mo. 

2.62Vo  day 

60.00      mo. 


Total     cost 

Labor  co.'^t   per   lin.    ft. 

Material. 
Cement  at  $1.23 
Crushed    stone 

yd 

Torpedo  sand  at  $1.60  per  cu. 
Lamp  black  at  $0.08  per  lb. 


per  t)bl. 
at    $1.50 


per 


Reinforcement  rods  at 
ton 


43.00  per 


Quantity. 
...    495 
cu. 

...    318 
vd.  213 
124Vi 


12.64 


Total     $1,993.14 

Cost  of  material  per  lin,   ft .21 

Tlic  cost  of  form  lumber  is  not   included. 
Unit  Costs  of  Curb. 

Cost  per 
lin.  ft. 

Engineering    $0,005 

F'oremen     029 

Carpenter    labor 022 

Common     labor 517 

Transportation     055 

Miscellaneous   015 


Total    cosi    per 


400 


T= 


'Asphalt  ■ 


Grouted  gutter,  6  ft.  wide,  6  in,  deep— 3.360  lin,  Methods  and  Cost  of  Constructing  an 

Average  haul  of  stone— 2  miles.  Asphalt  Surface  Drive  and  Novel 

Contract    price    for    .stone    hauling— 75    cts.    per  '^ 

ton.  Foim  of  Concrete   Curb  in 

Rate   of  pay — Men,    20   cts.    per   hour;    teams.    xM 

cts.  per  hour.  Lincoln  Park.   Chicago. 

COST   OF  LABOR  AND  SUPPLIES.  r-i      ■          ii                                i                               c       i,,i,, 

„         .    .      ,         .                                               »    one  rri  Uuriiig    thc    spniig    and    summer      ot        H  d 

Superintendence     $    395.50  „               ■                         .            i         .        • 

Excavation     984.25  numerous   improvements   and   exten.^ions   were 

Shaping  roadbed   95.45  made  in  the  drives  of  Lincoln  Park,     Chicago. 

Unloading  stone  to  .storage  pile .,  ^?H2  Among  these  was  the  construction  of  a  40  ft. 

Hauling  stone,    including  reloading 2,446.30  ,   .              !■   i           ^       i     i     .i           c-i       ■  i          r>      j 

Spreading   stone    / 346.50  drive,     which    extended    tile      Sheridan    Koad 

Trimming  shoulders  and  side  roads 82.75  pavement   for  a  distance  of  4.1!:!!    ft.     The  de- 
Rolling  and  sprinkling   386.00  sign   of   the    street    is   unique    in    that    it    is   so 

Watchman    and    miscellaneous    labor....       240.30  ,      t.            ,         ,,           .,              .         ,                    a-    .u 

Coal,   oil   and   .supplies 105.40  built    as    to    allow    the    water    to    run    ott    the 

Freight  on  stone 3,202.64  street    onto    the    lawn    at    the    side,    which    is 

Cement    •  •  ■  ■  • ''f!!',',^  Ljradcd  so  as  to  form  a  hollow  alimt;  each  side 

Lumber   for   forms 19.00  t   ii               i       t-i               i    ■      i,,    c           i         •»! 

Tilg    22.25  "■  tbe  road.      1  he  road  is  4il  ft.  wnle  with  a 

Sand   for  concrete  work 104.24  7-in.   crown,   and   has   1   ins.   of   asphalt   on   an 

Mixing  and  placing  grout  for  concrete..      .572.35  g.jn    base   of  crushed   stone.      .\t   thc   sides   of 

Total    $9,985.16 

COST    OF    GROUTED   GUTTER    PER    LINEAR  r*;--r 

FOOT.  I  :    ^ „ i      I     I                    _            -       -       *       » ,,,  .,.,. 

Total,     lim'ft.  „,,f,,<'>^''^^^iM^^^^^^^^^r^'^^^'~^^^^^^           ■      \  ■  -' ^--^^■''-^A;;-^  ■  ;.fe^C^^ 

Length   of  gutter,    feet 3,360  "               %t„  ■'           ,                                                                                                                     SStone- 

252  yds.    stone  at  $1.55  on  road..$    390.00     $0,116  -~.    En^Contg.                                                                                                                                        f^g^ 

Cement    and    sand 457.85         .136 

Mixing   and   placing    grouting....       476.95         .142 

Total  (3,360  lin.  ft.  6  ft.  x  6  in.  Section   of   Asohalt   Surfaced    Drive   Showing      Sunken    Concrete    Curb. 

gutter)     $1,324.80     $0,394 

COST    OF    PLAIN    (.'ONCRETE    WORK. 

Per  the  drive  are  reinforced  concrete  curbs  h  ins. 

Total,     cu.  yd.  thick,  extending  frcjui  the  surface  of  the  street 

€4  cu.  yds.  stone  at  $1.55 $99.20     $1,550  .,.    .           ,            !?.,                 ,,;     •           ,■      ,              ,     , 

Cement    and    sand 91.53       1.430  -^      "^-  ,"'•'-?■,    ' '"■     '    ''     '-    "'•.'.'    ^"\    S',"^"    'J 

Mixing  and  placing 95.40      1.440  surfaced    with    a    gmnt    CDiilammg    72     lb.     ot 

„                                                          lamp  black  per  bag  <if  ccnu-m,  fnr  the  purpose 

Total  (64  cu.  yds.  plain  concrete)$286.13     $4.4,0  ^j  giving  the  top  of  the  curb  thc  same  appear- 

COST  PER  CUBIC  YARD  FOR  PLACING  ance  as  the  asphalt   si  reel, 

STONE.  ^^^  -j-j^g  material  upon  which  the  v<<:u\  was  built 
cu.  yd.  consists  of  a  gunibi)  cla\,  .\  stretch  of  about 
Unloading  stone  from  cars  to  storage  pile.$0.L'13  .'^fiO  ft  of  this  had  tn  lie  taken  out  to  a  depth 
Sp'V"adfn|'st"o1;e'"'""'''"^  '■'''".''.'"".^' '. ! ! . ' ! '  HI  °^  fr°"i  3  to  .5  ft,  because  the  l.-i-ton  roller. 
Rolling  and  sp\-\r\\i\ink.  ■  ■  ■  ■  ■  ■  ■  ■  ■  ■  ■  ■  ■  ■  ■  ■■  ■■  ■  .105  used  on  the  crushed  stone  base,  cnuld  not  pro- 
Watchman   and   miscellaneous    labor 062  duce  a   satisfactory  surface  on  account  of  the 

Coal,  oil  and  supplies .dii  ^^^^  ^.[gy     j^^  \-,-im  .Springfield  roller  was  used 

Total   (3,667  cu.   yds.) $1,167  for   the    stone    and    a    •">  ton    roller   on    the   as- 


Total. 

136.47 

48.60 

222.16 

228.67 

14.00 

9.20 

279.60 

106.11 

4,395.00 

157.50 
33.60 
3.06 
20.40 
.87 
81.56 
19.24 


8S1.59 
.$0.64 
'rice. 
621.88 


477.00 

340.80 

9.94 

543.52 


Crushed  Stone  Base. — The  work  of  placing 
stone  was  carried  over  from  the  previous  year 
at  which  time  some  stone  had  been  deposited 
for  use  at  various  intervals  of  time.  The  stone 
was  placed  on  the  road  about  8  ins.  thick  and 
covered  an  area  of  23,100  sq.  yds.  Thc  costs 
of  this  work,  which  follow,  include  the  local 
rubble  stone  which  was  also  placed  in  the 
work  to  help  till  out. 

Labor.  Time,     Rate.  Total. 

Engineering    hr.s $    220.37 

Foreman     13Vi  $150.00      mo.  8.67 

Foreman     284         125.00      mo.        144.87 

Foreman     514  3.00      dav        171.50 

Sub-foreman     170  2.40      day  51.15 

Sub-foreman     991/2         2.25      day  27.98 
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Double    teams 1 

Double    teams 2 

Single    teams 

Common     labor 

Common     labor.... 

Common    labor 

Common     labor. . . . 

SUilled  labor. 
Steam    i-oller    engr. 

Tinu'Uooper     

Timekoeper     

Teamster     

Teamster     2, 

Tug    

Scows    

Den-ick     

7  stone  scows 

Tools    


.529 
.331 
249 

9SH. 

r.9 
332 


92S^i 

2S 

27 
153 
445^ 

2S 

50  ds. 

24  ds. 


.6G?i  hr. 
.25  hr. 
.12^4  hr. 
.3Si<:  hr. . 
.30  hr. 
2.50  day 
.25      hr. 

.50      hr. 

.55      hr. 

65.00      mo. 

2.62ii  day 

60.00      mo. 


3.S5 
4.34 

20.47 
45.00 


day 
day 


1,019.33 
5S2.87 
31.31 
37.94 
17.70 
92.53 

6.314.25 

464.25 

56,54 

7.48 

44.77 

619.76 

107.80 

217.00 

473.88 

S15.00 

564.71 


Total     cost $11, .500.66 

Total  labor  cost  per  sq.  yd $0,498 

Material.  Quantity.      Price. 

Crushed  stone  at   $1.65  per  cu. 

yd. 17.5       $      28.87 

Crushed  stone  at  $1.50   per  cu. 

yd 3,453.78      5,181.68 

Crushed  stone   at   $1.40  per  cu. 

yd 464.23  649.95 

Crushed  stone  at  $1.00  per  cu. 

yd 167.50  167.50 

Crushed  stone  at   $0.70  per  cu. 

yd 3.885  2.719.50 

Crushed  stone  at  $1.50  per  cu. 

yd 71.64  107.56 


Total     $8,855.06 

Cost  of  material   per  .sq,   yd $0,394 

Unit  Costs  of  Crushed  Stone  Base. 

Cost  per 
sq.  yd. 

Engineering    $0,010 

Foremen     020 

Skilled    labor 049 

Common     labor 284 

Transportation    089 

Miscellaneous     046 

Total    labor    $0,498 

Material  per  sq.  yd 394 

Total  cost  per  sq.  yd.   8"  deep $0,892 

The  70  ct.  stone  was  that  brought  by  barges 
from  the  Drainage  Canal  and  the  price  is  for 
stone  at  the  quarry.  The  $1.00  stone  was  pur- 
chased from  a  material  yard  and  does  not 
inchide  hauling.  The  other  stone  items  show 
the  prices  paid  for  stone  delivered  from  vari- 
ous material  yards  at  different  seasons  of  the 
year. 

As/'halt. — The  total  amount  of  asphalt  upon 
the  street  amounted  to  22,318  sq.  yds.  and  was 
placed  2  ins.  thick.  The  material  was  mixed 
in  a  Link  Belt  Co.  asphalt  mixer  in  the  follow- 
ing proportions : 

Lbs. 

1  part  torpedo  sand 168 

1  part  bank  sand 168 

3  parts    H"   stone 504 

Asphalt     SI 

Total  7  cu.   ft.  or  1  box 921 

The  asphalt  used  was  a  fluxed  Gilsonite. 
Part  of  the  work  was  done  with  Sarco  and 
part  with  Pioneer  asphalt.  Although  the  work 
has  not  yet  beeii  laid  one  year,  it  has  never- 
theless shown  no  signs  of  wear  or  deteriora- 
tion luider  a  heavy  automobile  traffic.  The  as- 
phalt work  was  commenced  April  29th,  and 
was  completed  July  9th,  1910.  The  costs  fol- 
low : 

Rate. 


Labor.  Time 

Kng-ineering    hrs. 

Foreman     566^  $150.00 


mo. 
mn. 
day 
.day 


Sub-foreman     2         125.0(1 

Sub-foreman    2S  3.00 

Sub-foreman     4  2.50 

Troy  dump  wagons  439 
Trop  dump  wagons  42H4 
Two-wheel  carts..  469 
Common  labor....  1.579 
Common  labor. ...  IS 
Common  labor....  1.510 
Common     labor....         13 

Skilled-    labor lfi.l22i/2 

Timekeeper     97 

Steam    roller    engr.   1.S3614 

Machine    man 438 

Machine     man 325 

Teamsters     8 

Teamsters     S7S 

Tools    

Derrick    

Total     cost $7.s;i7.34 

Labor  cost  per  sq.    yd $0,352 

Material.                                        Quantity.  Price. 
Torpedo    sand    at    $1.60    per    cu. 

yd 495.2  $    724.37 

Bank  sand  at  $1.60  per  cu.  yd...   459.2  505.12 
Crushed   stone  at   $1.50   per  cu. 

yd. 371.0  556.50 

Crushed   stone   at   $0.70   per   cu. 

yd 940.1  658.08 

Granite    screenings  at    $3.75    per 

cu.    yd 109.5  409.59 

Sarco  asphalt  at    $24.00   per  ton     52.91  1.269.S4 

Pioneer  asphalt  at  $19.44  per  ton  239. S5  4,663.32 


66%  lir. 

.25      hr. 

.12^  hr. 

.38      hr. 

.35  hr. 
hr. 
day 
hr. 
mo. 
hr. 
day 
day 
day 
mo. 


.30 

2.50 

.25 

05.00 

.50 

3.15 

2.80 

2. 62 

60.00 


Total. 
>       57.18 
362.01 
1.07 
9.33 
1.10 
159.29 
105.38 
57.63 
608.10 
5.30 
453.00 
3.61 
4.030.63 
25.25 
918.25 
153.12 
100.17 
2.34 
224.70 
479.88 
60.00 


Cost   of  material  per  sq.   vd $0,394 

Cost  of  labor  and  material'  per  sq.  yd $0,746 

Per  sq.  yd. 

Kngineering     $0,003 

Foreman     017 

Skilled    labor    234 

C^onunon     labor .048 

Transportation     026 

Miscellaneous     024 

Total  labor  per  sq.  yd 

Material    


$0,352 

394 

Total   cost  per  .sq.   yd $0,746 

SUMMARY    OP  COSTS. 

Labor  on  stone,  per  sq.  yd $0,498 

Labor  on  asphalt,    per  sq.   yd 352 

Stone  for  base,   per  sq.  yd ..'194 

Asphalt  material,  per  sq.  yd 394 

Total  cost  per  sq.  yd 

Labor  cost  on  curb,  per  lin.  ft 

Material  cost  on  curb,  per  lin.  ft.... 


..     $1,638 
..     $0.64 
.21 

Total  cost  of  curb  per  lin.  ft $0.85 

The   above   figures  are  based   upon   a   nine 
hour  <lav. 


i  •%  5a  BarsiCorner  Down) 
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Total  cost  of  material. 


786.82 


i  ^  EngConf^. 


Tamper   for   Concrete    Pavement 
Construction. 

Plant. — The  plant  used  on  the  work  is  the 
property  of  the  Lincohi  Park  System.  All  re- 
pairs and  operations  are  charged  into  the  work 
lint  no  charge  for  depreciation  is  made  against 
the  work. 

The  cost  of  the  plant  is  as  follows ; 

Link  Belt  Co.,   asphalt  mixer $  5,590 

Gasoline    tractor    1,200 

6-ton    roller    l.SOO 

15-ton    roller    1,500 

Asphalt   tanks  and   tools 1,000 

Total   value    of  plant $11,090 

We  are  indebted  for  information  and  costs 
shown  in  the  above  description  to  Mr.  W.  T. 
Colman,  Engineers  of  the  Lincoln  Park  E.x- 
tension  and  to  Mr.  M.  H.  West,  Superinten- 
dent  of  the   Lincoln   Park   System. 

5-in.  Concrete  Pavement  Laid  in  One 

Course. 

.\  considerable  amount  of  concrete  pave- 
ment is  to  be  constructed  this  year  for  the 
city  of  Sioux  City,  la.,  under  specifications 
which  are  somewhat  of  a  departure  from 
those  heretofore  used  for  this  type  of  pave- 
ment. The  greatest  change  is  that  the  Sioux 
City  pavement  is  to  be  laid  practically  in  one 
course.  Another  departure  is,  the  use  of  but 
5  ins.  of  concrete  instead  of  7  ins.  For  se- 
curing a  smooth  surface  without  the  use  of  a 
top  coat,  the  special  bar  tamper  shown  in  the 


accompanying  cut  will  be  used.  This  bar 
tamper  has  been  perfected  by  Mr.  Keyes  C: 
Gaynor,  City  Engineer  of  Sioux  City.  It  is 
made  of  Vz-'m.  square  steel  bars  placed  %  in. 
apart  and  set  so  as  to  strike  diainond  wise. 
This,  it  has  been  foinid,  drives  down  in  tamp- 
ing, everything  larger  than  %  in.  and  every- 
thing smaller  comes  up  between  the  bars.  The 
result  is  the  securing  of  practically  AV2  ins.  of 
coarser  materials  and  %  in.  of  top  coat,  all 
made  and  laid  at  one  operation.  Regarding 
this  tamper  Mr.  Gaynor  informs  us  that  there 
are  several  minor  changes  tliat  could  be  made 
in  the  tamper  to  advantage,  such  as  making 
the  tamper  a  little  lighter  and  not  letting  the 
outside  edge  project  beyond  the  face  of  the 
tamper.  The  main  features  of  the  Sioux  City 
specifications  as  prepared  by  Mr.  Gaynor  are 
as  follows: 

Fine  aggregates  shall  consist  of  sand,  crushed 
stone  or  .gravel  screenings,  graded  from  fine  to 
coarse,  passing  when  dry  a  screen  having  14  in. 
diameter  holes,  shall  be  preferably  of  silicious 
materials,  clean,  coarse,  free  from  loam,  vege- 
table or  other  deleterious  matter,  and  not  more 
than  3  per  cent  shall  pass  a  sieve  having  100 
meshes  per   linear   inch. 

Coarse  aggregates  shall  consist  of  inert  ma- 
terial, graded  in  size,  such  as  crushed  jasper, 
granite  or  gravel,  whicli  is  retained  on  a  screen 
having  %  in.  diameter  holes,  shall  be  clean, 
hard,  durable  and  free  froin  all  deleterious 
matter.  Aggregates  containing  soft,  fiat  or 
elongated  particles  shall  be  excluded.  The 
maximum  size  of  the  coarse  aggregate  shall 
not   exceed   that  which  will  pass  a  1%    in.    ring. 

Expansion  joints  14  in.  wide  shall  be  placed 
across  the  street  every  50  ft.  between  the  curbs 
or  edge  of  the  gutters.  All  boards  for  expan- 
sion joints  shall  be  made  in  the  form  of  a 
template,  cut  to  the  desired  shape  of  the  street 
according  to  plans  for  detail  of  each  street, 
and  shall  not  project  above  the  finished  pave- 
ment. Contraction  joints  sliall  be  cut  entirely 
through  the  pavement  on  the  streets  as  shown 
on  the  plan  for  detail  of  each  street. 

The  expansion  joint  filler  shall  be  a  suitable 
elastic,  waterproof  compound  that  will  not  be- 
come soft  and  run  out  in  hot  weather  or  hard 
and  brittle  and  cliip   out  in  cold  weatlier. 

The  concrete  for  the  base  shall  be  so  propor- 
tioned that  the  cement  shall  'overfill  the  voids 
in  the  fine  aggregate  by  at  least  5  per  cent,  and 
the  mortar  shall  overfill  the  voids  in  the  coarse 
aggregate  by  at  least  10  per  cent.  The  pro- 
portions shall  not  exceed  1  part  cement  to  7Vi 
parts  fine  and  coarse  aggregates. 

When  the  voids  are  not  determined  the  con- 
crete shall  liave  the  proportions  of  1  part  ce- 
ment, 3  parts  fine  aggregate  and  4%  parts 
coarse  aggregate. 

The  ingredients  of  the  concrete  shall  be  thor- 
oughly mixed  dry,  sufficient  water  added  to  ob- 
tain the  desired  consistency,  and  the  mixing 
continued  until  the  materials  are  uniformly 
distributed  and  the  mass  is  uniform  in  color 
and  liomogeneous. 

When  the  conditions  will  permit,  a  machine 
mixer  of  a  type  which  insures  the  uniform  pro- 
portioning of  the  materials  throughout  the  mass 
shall  be  used. 

When  it  is  necessary  to  mix  by  hand,  the 
mixing  shall  be  on  a  water  tight  platform  and 
the  materials  shall  be  turned  until  they  are 
homogeneous   in  appearance  and   color. 

The  materials  shall  be  mixed  wet  enough  to 
produce  a  concrete  of  the  consistency  that  will 
Hush  readily  under  light  tamping,  but  which 
can  be  handled  without  causing  a  separation 
of  the  coarse  aggregate  from  the  mortar  and 
which  will  not  creep  towards  the  curb  or  sag 
out  of  place  when  deposited  and  li.ghtly  tamped. 

Retempering,  that  is,  remixing  with  addi- 
tional water,  mortar  or  concrete  that  has  partly 
hardened,   will  not  be  permitted. 

Tlie  concrete  shall  be  deposited  in  strips  ex- 
tending tlie  full  width  of  the  area  paved.  After 
the  addition  of  water  the  mixture  shall  be 
handled  rapidly  to  the  place  of  final  deposit. 
Under  no  circumstances  shall  concrete  be  used 
that   has   partly   hardened. 

Concrete  shall  not  lie  mixed  or  deposited 
when  the  temperature  is  below  freezing,  and 
shall  be  protected  against  frost  until  thoroughly 
hardened.  Concrete  siiall  not  be  mixed  or 
deposited  when  the  temperature  is  too  high  and 
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all  work  shall  be  covered  as  directed  by  the 
City  Engineer. 

Workmen  shall  not  be  permitted  to  walk  on 
freshly  laid  concrete,  and  where  sand  and  dust 
collect  on  the  base  it  shall  be  removed  care- 
fully before  the  wearing  surface  is  applied.  A 
practical  skilled  workman  shall  do  the  spread- 
ing of  the  concrete  and  the  finishing  of  the 
surface. 

After  the  concrete  is  deposited  it  shall  be 
tamped  as  directed  by  the  City  Engineer  and 
his  inspector  on  the  job.  after  the  tamping, 
enough  dry  mi.xture,  mixed  1  part  cement  and 
1  part  fine  aggregate  is  to  be  spread  over  the 
surface  In  sutBcient  quantity  to  take  up  the 
surplus  moisture.  The  surface  must  be  tlien 
floated  to  true  grade.  It  the  concrete  has  not 
been  graded  to  get  a  surface  sufficiently  true 
it  shall  be  brought  to  a  true  surface  by  a  mix- 
ture of  1  part  cement  and  IVs  parts  coarse  sand 
before  the  dry  mi.xture  is  applied. 

The  W'earing  surface  shall  be  spread  on  the 
base  immediately  after  mixing,  and  in  no  case 
shall  more  than  50  minutes  elapse  between  the 
time  that  the  concrete  tor  the  base  is  mixed 
and   the    time   the   wearing   surface    is   floated. 

The  wearing  surface  shall  be  finislied  with  a 
wood  float,  and  before  it  has  completely  hard- 
ened it  sliall  be  roughened  by  brushing  with  a 
stiff  vegetable  fibre  brush  or  broom. 

When  the  surface  is  to  be  corrugated  the 
grooves  shall  be  approximately  %  in.  deep  and 
Vi  in.  wide  with  the  edges  neatly  rounded  to 
prevent  chipping  or  spalling.  The  grooves  shall 
be  perpendicular  to  the  axis  of  the  street  and 
be  approximately  ti  in.  center  to  center.  After 
grooving,  the  surface  shall  be  roughened  by 
brushing  as  above  specified. 

The  edges  of  all  expansion  and  contraction 
joints  shall  be  rounded  to  a  radius  of  about 
Vs  in. 

When  complete,  the  pavement  shall  be  well 
sprinkled  with  water  for  a  period  of  at  least 
three  days  and  shall  not  be  thrown  open  to 
trafHo  until  the  Engineer  so  directs  and  sliall  be 
covered  with  1  in.  of  yellow  cl;iy,  if  so  directed 
by  the  City  Engineer. 

In  laying  the  pavement  work  sIilUI  be  started 
at  the   bottom  of  the  hill  and  carrieij   up. 


Cracking    of    Cement    Grouted    Brick 

Pavements — Causes   and 

Remedies/'' 

Tlic  first  essential  to  be  recugnized  in  the 
study  of  the  cause  of  the  faihire  of  cement 
filled,  or  "grouted,"  brick  or  blocl'C  pavements, 
by  cracking  of  the  paved  surface,  is  that  these 
faiUires  are  due  not  to  a  single  catise,  but  to 
several  distinct  and  widely  differing  causes. 
A  fairly  careful  investigation  of  available  lit- 
erature on  brick  pavement  construction  has 
failed  to  bring  to  the  writer's  attention  any 
competent  analysis  of  these  various  causes  of 
failure  and   the  corresponding  remedies. 

The  following  are  causes  of  cracks  in 
brick  or  block  pavements  which  the  writer  has 
observed;  and  they  are  placed,  he  believes,  in 
the  order  of  their  importance  and  frequency 
of  occurrence,  and  wdl  be  discussed  separately 
in  that  order : 

(1.)     Frost. 

(2.)     Expansion. 

(3.)     Settling  of  Sand  Cushion. 

(4.)     Settling  of  Sub-grade. 

(5.)  Contraction  between  transverse  ex- 
pansion joints. 

The  writer  fully  appreciates  the  fact  that  this 
is  not  the  order  of  precedence  in  which  these 
causes  of  failure  would  be  placed  on  informa- 
tion obtained  from  the  preponderance  of  tech- 
nical literature  on  the  subject,  but  he  believes 
that  careful  observation  will  prove  it  to  be  the 
correct  arrangement,  nevertheless. 

CR-\CKS    DUE    TO    FRO.ST. 

The  writer's  observations  seem  to  him  to 
prove  beyond  doubt  that  the  longitudinal 
crack  along  the  crown  of  the  pavement  (or 
sometimes  several  feet  to  one  side  of  the 
crown)  are  nearly  always,  if  not  abvays, 
caused  bv  frost.     This  is  the  cause  which  the 


•From  a  paper  by  Earle  R.  Whitmore,  City 
Engineer,  Port  Huron.  Midi.,  presented  at  the 
annual  meetin,g  of  the  Minliigan  Engineering 
Society  at  Lansing,  Jan.  10-12,  1911. 


average  layman  usually  assigns,  and  perhaps 
that  is  the  reason  that  the  average  engineer, 
in  his  assumption  of  wisdom,  is  convinced  that 
it  is  the  wrong  solution.  The  following  ob- 
servations support  the  layman's  theory  : 

(a)  These  longitudmal  cracks  invariably 
first  appear  in  the  form  of  a  very  small  and 
insignificant  appearin.g  crack,  when  the  snow 
goes   off  in  the  spring. 

(b)  Where  the  suli-soil  is  clay,  the  cracks 
are  found  where  ample  expansion  joints  are 
provided  next  the  curb,  as  well  as  where  there 
are  no  expansion  joints. 

(c)  Where  the  sub-soil  is  sand,  or  on  fills 
where  there  is  good  natural  drainage,  these 
cracks  are  "conspicuous  by  their  absence," 
even   where  there  are  no  expansion  cushions. 

(d)  The  cracks  follow  along  the  line  of 
travel  on  the  street  (usually  along  near  the 
crown),  wdiere  the  snow  is  packed  by  traffic 
dtiring  the  winter  and  the  frost  penetrates 
deepest.  Where  there  are  one  or  more  car 
tracks  on  the  street,  there  is  usually  a  crack 
along  the  driveway  each  side  of  the  tracks,  if 
the  subsoil  is  impernuable  clay  or  of  such  a 
nature  as  to  retain  water.  At  intersecting 
streets  which  cross  the  paved  street,  the  crack 
does  not  continue  across  the  intersection  (pre- 
sumably because  the  travel  across  the  street 
and  around  the  corners  packs  the  snow  and 
permits  the  frost  to  penetrate  over  sufiicient 
area  to  raise  the  pavement  uniformly  without 
breaking  it)  ;  but  where  the  intersecting  street 
comes  in  from  one  side  only,  the  crack  runs 
off  toward  the  opposite  curb  as  it  approaches 
the  intersection,  and  continues  across  the  in- 
tersection, comin.g  back  to  the  crown  again 
on    the   other   side. 

(e)  A  careful  examination  of  the  concrete 
foundation  under  the  lon.gitudinal  crack  will 
reveal  the  fact  that  the  foundation  is  also 
cracked. 

Is  this  expansion?  And  yet  the  specifica- 
tions of  the  National  Brick  Manufacturers' 
Association,  admirable  and  complete  in  most 
respects,  make  no  provision  for  drainage  ex- 
cept the  statement  that  "If  the  ground  is 
spout.v  clay,  tile  drainage  should  be  provided 
to  carry  off  the  accumulation  of  wet";  and 
even  this  meagre  suggestion  is  modified  by  the 
statement  that  "Underdrainage  is  not  absolute- 
ly essential,  but  in  wet  and  spouty  clay  under- 
stratum much  is  added  to  tiie  durability  of  the 
structure  by  keeoing  the  sub-foundation  dry, 
and  under  foregoing  wet  conditions  is  the 
only  w-ay  to  accomplish  the  best  results."  No 
mention  of  frost !  The  report  of  the  Asphalt 
Committee  of  the  Organization  for  Standard- 
izing Paving  Specifications  provides  for  drain- 
age "when  the  soil  is  of  such  a  character  that 
it  retains  an  excessive  amomit  of  moisture, 
such  ns  clays  subject  to  swellin.g  or  heaving 
under  tile  action  of  frost";  but  the  report  of 
the  Brick  Committee  makes  no  mention  of 
underdraina.ge.  Technical  books  aUo  are  uni- 
formly vague  on  this  subject,  and  the  inex- 
perienced engineer  has  little  indeed  to  warn 
iiim  of  the  danger  of  frost. 

Inasmuch  as  it  is  an  established  fact  that 
frost  has  no  tendency  to  swell  or  heave  any 
kind  of  soil  from  which  the  moisture  is  thor- 
oughly drained,  the  writer  ventures  the  opin- 
ion that  the  best  way  to  prevent  this  form  of 
cracking  is  to  provide  a  suitable  drain  under 
each  curb  where  the  sub-soil  is  clay,  and  con- 
nect same  with  sewer  inlets.  Such  drains 
should  be  placed  about  '^  ft.  below  the  top  of 
the  curb,  and  the  trench  over  the  drain  filled 
up  to  the  bottom  of  the  curb  w;ith  coarse  ma- 
terial such  as  cinders  or  small  field-stone. 

Placing  cross-drains  under  the  pavctiient  is 
probably  to  be  discouraged,  as  water  cannot 
penetrate  through  the  pavement  after  it  is  once 
built,  and  there  seems  to  be  little  necessity 
for  making  provision  for  carrying  water  from 
the  middle  of  the  pavement  towanl  ihe  curbs; 
and  these  cross-drains  lend  to  carry  water  un- 
der the  pavement  iluring  the  wet  season, 
where  it  may  percolate  through  the  sub-grade, 
rather  than  to  remove  it. 

Too  shallow  side  drains  are  also  to  be 
guarded  against.  .\lso.  the  writer  does  not 
consider  his  observations  sufficiently  final  to 
warrant  the  omission  of  exjiansion  cushions 
next  the  curb,  in  view  of  the  fact  that  all 
modern  paving  spccirtcations  require  such  ex- 


pansion cushions.  His  personal  opinion,  how- 
ever, is  that  they  seldom  if  ever  serve  any 
useful  purpose  except  on  verj'  wide  pave- 
ments. It  is  undeniably  true  that  after  the 
crack  is  once  started  it  continues  to  widen 
from  the  action  of  alternate  expansion  and 
contraction;  but  he  has  never  seen  a  crack  of 
this  kind  that  appeared  to  have  been  caused 
by    expansion   originally. 

CRACKS   DUE  TO  EXPAXSIO.V. 

Expansion  cracks  occur  on  a  hot  day  in 
summer,  usually  at  a  crown  in  the  longitudinal 
grade  of  the  paved  street,  when  several 
courses  of  brick  are  sometimes  thrown  into 
the  air  with  considerable  violence,  and  when 
the  repair  gang  comes  to  relay  them  they  find 
that  there  is  at  least  one  row  of  the  blocks 
which  were  thrown  out  that  cannot  be  relaid. 
This  form  of  cracking  is  quite  spectacular, 
but  at  the  same  time  the  damage  to  the  pave- 
ment is  comparatively  slight  and  easily  re- 
paired. 

Where  there  is  no  abrupt  change  of  grade  to 
permit  the  pavement  to  buckle,  the  observa- 
tions of  the  writer  seem  to  indicate  that  the 
filler  between  the  brick  courses  is  sometimes 
crushed  in  places,  and  the  surface  cracked 
into  diamond-shaped  or  triangular  divisions, 
the  cracks  following  the  joints  and  seldom 
breaking  a  brick.  If  there  is  a  bond  or  angle 
in  the  paved  street,  the  effect  of  expansion  will 
be  carried  to  this  point  of  weakness,  and  will 
shove  the  angle  considerably  out  of  line. 

The  specifications  of  the  National  Brick 
Manufacturers'  .Association  provide  e-xpansion 
cushions  along  the  curbs  only — no  transverse 
joints.  The  report  of  the  Brick  and  Granite 
Block  Committee  of  the  Organization  for 
Standardizing  Paving  Specifications  also  pro- 
vides for  longitudinal  expansion  joints  only, 
being  practically  copied  from  the  specifications 
of  the  National  Brick  Manufacturers'  Asso- 
ciation. I  understand  that  the  secretary  of  the 
Association,  Mr.  Will  P.  Blair,  maintains  that 
the  longitudinal  expansion,  failing  to  find 
room  to  act  longitudinally,  is  in  some  mys- 
terious manner  transformed  into  transverse 
expansion,  and  is  then  taken  care  of  by  the 
side  cushions.  This  may  be  true  to  the  ex- 
tent that  the  breaking  of  the  surface  into  dia- 
mond-shaped or  triangular  areas  probably  has 
a  tendency  to  force  the  brick  apart  and  out- 
ward toward  the  curb  to  some  extent;  but 
this  is  taking  care  of  the  expansion  after  it 
has  done  its  damage. 

These  diagonal  cracks,  zig-zaging  along  the 
brick  joints,  are  inconspicuous,  and  in  fact 
are  often  not  visible  except  at  such  times  as 
foggy  mornings,  when  each  crack  is  outlined 
by  a  line  of  moisture.  They  are  not  conspic- 
uous like  the  longitudinal  crack  caused  by 
frost,  and  make  no  spectacular  explosion  like 
the  failure  by  Inickling  of  the  paved  surface; 
but  they  extend  over  the  whole  surface 
of  the  pavement,  tending  to  destroy  its  wa- 
terproof condition,  and  forming  starting 
points  for  the  jar  of  heavy  traffic  to  begin 
its  destructive  action ;  and  no  doubt  shorten 
the  life  of  the  pavement  much  more  than  the 
widely  advertised  buckling,  which  is  all  in  one 
place    and    easily    repaired. 

It  is  believed  that  the  most  logical  method 
of  preventing  this  form  of  failure  is  to  pro- 
vide 'frequent  transverse  expansion  joints,  and 
that  these  joints  are  best  formed  by  laying  sev- 
eral courses  of  brick  about  Vi  in.  apart  and 
filling  these  %-in.  joints  with  a  suitable  bi- 
tuminous filler  before  grouting  the  balance  of 
the   pavement. 

The  use  of  sin.gle  expansion  joints  %  in.  or 
more  in  width  is  to  be  condemned  for  sev- 
eral reasons :  It  makes  a  bump  for  loaded 
vehicles,  causing  a  hammering  action  on  the 
adjoining  brick  which  soon  loosens  them,  and 
the  fault  thus  started  spreads  rapidly  under 
traffic ;  the  bituminous  filler  is  very  apt  to 
run  in  a  wide  joint;  from  the  crown  toward 
the  curbs ;  in  warm  weather  the  expansion 
sometimes  forces  the  bottoms  of  the  blocks 
next  the  expansion  joint  together,  while  the 
tops  are  held  apart  by  earth,  etc.,  which  has 
become  packed  into  the  joint,  causing  the 
brick  to  heave  up  next  the  joint. 
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CRACKS   DUE  TO   SETTLING  OF  S.\Nn  CUSHION. 

This  occurs   from   several  sub-causes : 

(a)  If  the  sand  cushion  is  spread  on  a 
macadam  foundation,  it  is  apt  to  work  down 
into  the  foundation  in  places  and  cause  un- 
equal settlement,  thereby  breaking  the  paved 
surface.  One  or  two  cities,  at  least,  have  had 
disastrous  results  from  attempting  to  lay  brick 
pavements  on  macadam  foundation  in  this 
manner.  It  could  probably  be  avoided  by  till- 
ing and  rolling  the  macadam  foundation  in 
about  the  same  manner  as  for  a  finished 
macadam  pavement,  but  there  would  usually 
be  no  economy  in  that.  It  is  believed  that  a 
good  concrete  foundation  is  the  most  econom- 
ical in  the  long  run,  except  possibly  under 
some    very   exceptional   conditions. 

(b)  If  sufficient  care  is  not  exercised  in 
forming  the  surface  of  the  concrete  founda- 
tion parallel  with  the  plane  of  the  required 
pavement  surface,  the  sand  cushion  will  be  of 
varying  thickness  and  therefore  liable  to  set- 
tle unevenly. 

(c)  The  foundation  having  been  properly 
laid,  if  the  cushion  is  carelessly  luted  it  will 
still  be  of  unequal  thickness;  or  if  spread  with 
a  templet,  and  the  templet  is  not  carried  back 
and  drawn  over  the  surface  several  times,  the 
surface  will  invariably  be  wavy  and  cushion 
of  unequal  thickness.  It  is  a  serious  mistake 
to  leave  tin-  sand  cushion  uneven,  depending 
on  the  rolling  to  level  it.  The  roller  will  prob- 
ably make  it  appear  quite  level,  but  some  of 
the  blocks  will  be  well  bedded  while  others 
will  have  received  practically  no  benefit  from 
the  rolling,  and  these  will  iiatur.-dly  settle  later 
under  traffic. 


(d)  If  the  sand  is  partly  dr\  and  partly 
moist  when  .spread,  it  will  naturally  settle  un- 
evenly. If  the  sand  were  all  uniformly  moist, 
the  settlement  wouhl  perhaps  be  as  uniform 
as  though  dry  sand  were  used;  but  a  pile  of 
sand  is  often  dry  on  the  outside  and  damp 
inside,  or  vice  versa,  and  may  not  be  thor- 
oughly mixed  in  spreading.  When  such  sand 
is  used  it  should  be  dried,  or  if  it  were 
moistened  uniformly  by  sprinkling  the  same 
purpose   might   be   served. 

Cracks  caused  by  settling  of  sand  cusliion 
are  usually  roughly  rectangular,  do  not  break 
across  the  bricks,  and  the  inclosed  rectangle 
drops  below  the  balance  of  the  pavement. 
These  rectangles  vary  in  size  from  two  or 
three  bricks  to  several  square  yards.  They 
go  down  under  traffic  sufficiently  heavy  to 
break  the  bond  of  the  grout,  and  if  the  bond 
docs  not  break  an  arch  is  formed,  giving  rise 
to  the  rumbling  noise  so  often  complained  of. 
If  not  repaired  at  once  the  fault  spreads  rap- 
idly, under  the  hammering  action  of  traffic, 
over  the  surface  of  the  adjoining  pavement. 

The  proper  thickness  of  the  sand  cushion 
has  been  the  subject  of  much  discussion.  The 
writer  believes  that  any  thickness  from  1  to  2 
ins.  is  all  right,  if  properly  applied.  Some 
have  claimed  that  a  mortar-bed,  in  place  of 
the  sand  cushion,  is  the  panacea  for  all  these 
difficulties.  It  is  probable  that  a  mortar-bed 
properly  prepared  would  give  satisfactory  re- 
sults, as  it  has  been  extensively  and  success- 
fully used  for  creosoted  wood  block  pave- 
ments. The  sand  cushion  is  probably  equally 
good,  or  better,  if  carefully  and  properly 
handled. 


(.K.ACKS   DUE  TO   SETTLING   OF   SUB-GRADE. 

This  form  of  failure  is  also  due  to  various 
sub-causes: 

Pavements  laid  across  fills  are  very  apt  to 
settle.  It  is  only  with  the  greatest  care  that 
a  fill  can  be  made  so  that  it  will  not  settle 
more  or  less. 

lni])niperly  filled  trenches  for  sewer,  water 
and  gas  pipes,  etc.,  often  cause  settlement 
many  years  after  the  pavement  is  laid.  The 
pavement  arch  is  strong  enough,  perhaps,  to 
bridge  the  trench  when  settlement  first  starts, 
but  as  the  earth  from  the  sides  of  the  trench 
is  gradually  jarred  down  the  span  widens 
until  if  becomes  too  broad  to  support  the  load 
of  traffic.  Too  great  care  can  hardly  be  exer- 
cised in  properly  backfilling  such  trenches. 

Very  wet  and  undrained  sub-grade  some- 
times is  the  cause  of  this  trouble.  Suitable 
side  drains  would  usually  remedy  the  matter 
when   moisture  is   the  cause. 

CK.\CKS    DUE    TO    CONTRACTION    BETWEEN    TRANS- 
VERSE EXPANSION  JOINTS. 

When  expansion  joints  are  placed  a  consid- 
erable distance  apart,  it  is  noted  that  fine 
cracks  appear  at  intervals,  following  the  grout- 
ed joint  from  curb  to  curb.  Where  expansion 
joints  are  .50  ft.  apart  two  such  cracks  appear 
in  the  50  ft.,  dividing  the  pavement  into  sec- 
tions about  one  rod  in  length.  These  cracks 
are  hardly  noticeable,  and  sometimes  can  only 
be  observed  at  certain  times  when  outlined  by 
moisture. 

It  is  believed  that  they  should  be  obviated 
by  placing  the  transverse  expansion  joints  only 
about  15  ft.  or  a  rod  apart.  It  would  then 
be  necessary  to  fill  only  one  or  two  joints 
with  the  bituminous  filler  at  each  place. 


WATER-WORKS      AND      SEWERS     SECTION 


Cost  of  Constructing  Reinforced  Con- 
crete Pipe  Sewers  at  Misha- 
waka,  Ind.* 

The  following  data  in  regard  to  the  cost  of 
two  reinforced  concrete  sewers,  which  were 
constructed  at  Mishawaka,  Ind.,  during  the 
year  of  IflOt).  has  been  compiled  from  reports 
of  the  inspectors  on  the  different  contracts 
and  from  notes  taken  by  the  writer. 

In  the  spring  of  1909  bids  were  received  by 
the  city  for  the  construction  of  the  Laurel  St. 
trunk  sewer  which  was  3,480  ft.  long  and  36 
ins.  in  diameter,  the  average  cut  being  10  ft. 
and  the  excavation  sand  and  gravel. 

The  specifications  were  drawn  to  include 
brick,  monolithic  and  reinforced  concrete  pipe. 
When  the  bids  were  opened  it  was  found  the 
lowest  bidder  proposed  to  use  the  Jackson 
Reinforced  Concrete  Pipe  Co.'s  pipe  and  was 
awarded  the  contract.  The  cost  of  construc- 
tion was  about  as  follows  for  3,480  lin.  ft.  of 
3G-in.   reinforced  pipe: 

Total.    Per  ft. 

1  foreman.    1.740    hrs.    at    40    cts. 

per   hr .$    696.00     .$0.20 

2  pipe  lavers,   3,480  hrs.  at  25  cts. 

per    hr S70.00         .25 

1  joint  maker,  1.740  hrs.  at  20  cts. 

per  hr 348.00         .10 

1  pipe  lower,   1,740  hrs.   at  20  cts. 

per   hr 34S.00         .10 

1  mortar    mixer,    1,740    hrs.    at    20 

cts.    per    hr 34,S.OO         .10 

2  pipe  rollers,  3,480  hrs.  at  20  ots. 

per    hr.    696.00         .20 

2  shecters,    3. 480    hrs.    at    25    ct.s. 

per    hr 870.00         .25 

1  helper,    1,740   hrs.   at  20   cts.   per 

hr 348.00         .10 

6  men    excav..    10.440    hrs.    at    20 

cts.    per   hr 2,088.00         .60 

1  team   and    helper,    1,740   hrs.    at 

60  cts.   per   hr 1.044.00         .30 

1  water  boy,    1.740   hrs.    at  10   cts. 

per    hr 174.00         .05 

Cement,      sand      and      gravel      for 

joints    313.20         .09 

City  water  for  flushing  trench....  6'J.60  .02 
Amount  paid  the  Jackson  Rein- 
forced   Pipe    Co.    for   the   pipe 

along  line  of  ditch 6.264.00       1.80 

Total    cost    $14,476.80     $4.16 

•A  paper  by  Wm.  P.  Moore.  City  Engineer, 
Mishawaka,  Ind.,  before  the  Indiana  Engineer- 
ing Society,   Annual  Convention,  January,   1911. 


In  the  above  contract  the  Reinforced  Con- 
crete Pipe  Co.  made  the  pipe  along  the  line 
of  the  sewer  and  assumed  all  risk  in  regard 
to  the  pipe  and  furnished  them  to  the  con- 
tractor for  $1.80  per  lin.  ft.  measured  in  the 
ditch. 

In  the  same  year  the  Common  Council  also 
received  bids  for  the  Logan  Street  trunk 
sewer  which  has  1,()90  lin.  ft.  of  42-in.  and 
1,450  lin,  ft.  of  36-in.  pipe.  The  contract 
was  let  with  Jackson  pipe  also,  the  lowest  bid 
being  on  their  construction. 

The  average  cut  was  10  ft.  in  sand  and 
gravel  with  a  small  amount  of  water  oearing 
gravel  in  the  bottom,  but  not  enough  to  re- 
quire a  pump.  In  this  contract  the  contractor 
built  the  pipe  and  furnished  all  common  labor 
and  material  and  the  Jackson  Pipe  Co.  fur- 
nished the  forms,  reinforcement  and  a  compe- 
tent superintendent  to  see  that  the  pipe  were 
made  properly.  Their  charge  being  $1.15  per 
lin.  ft.  for  the  .3()-in.  pipe  and  $1.45  per  lin. 
ft.  for  the  42-in.  pipe. 

Sand  and  gravel  delivered  along  the  line 
of  the  contracts  cost  60  cts.  per  cu.  yd.,  com- 
mon labor  20  cts.  per  hour,  teams  40  cts.  per 
hour  and  cement  $1.25  per  barrel.  Calculated 
on   the   above   basis   the   cost   of   construction 


was  about  as  follows  for   1.450  lin.  ft.  of  36- 
in.    concrete   sewer. 

Total,  per  ft. 
Cts. 

1  foreman,   725   hrs.   at  45  cts.   per 

hr $    326.25         .22 

2  pipe  layers,  1,450  hrs.   at  25  cts. 

per   hr ,..      362.50         .25 

1  joint   maker,    725   hrs.   at  25   cts. 

per  hr 181.25     .12^4 

1  mortar  mixer,  725  hrs.  at  20  cts. 

per  hr 145.00         .10 

1  pipe   lower,    725    hrs.    at   20    cts. 

per   hr 145.00         .10 

2  men  rolling  pipe,  1,450  hrs.  at  20 

cts.  per  hr 290.00         .20 

3  men    sheeting.    2.175    hrs.    at    25 

cts.    per   hr 543.75     .37% 

8  men    excavating,    5,800    hrs.    at 

20   cts.   per  hr 1,160.00         .80 

1  team   and  helper,   725  hrs.  at  60 

cts.    per   hr 435.00         .30 

1  water    boy.    725    hrs.    at    15    cts. 

per   hr 108.75         .07 

Cement.    Sand   and  gravel  for  the 

joints    130.50         .09 

City  water  for  flushing  trench 29.00         .02 


Total    $3.8.57.00     $2.65 

The  cost  of  making  pipe  was  as  follows: 

Cts. 
Total,  per  ft. 
5   men    411    hrs.    mixing   concrete, 

etc.,  at  18  cts $    740.00         .12 

280    bbls.    of   cement   at    $1.25    per 

bbl 350.50         .24 


INSPECTOR'S    REPORT. 

South  Bend.  Ind.,    191 

Grade.    Curb   and    Walk   Improvements   on side   of 

Street    (Ave.),    between 

Stieet   and    Street 

Amount    fif    Walk    laid.. ■ Sq.    Ft. 

Amount   of   Curb   laid Lin.    Ft. 

Amount    of    Grading Cu.    Yds. 

Amount    of    Gravel    used Cu.    Yds. 

No.    of   men    employed    grading ■ 

No.    of  men   employed   mixing,    etc 

No.     employed    finishing 

No.    of    teams    employed 

Kind    of    cement    used 

Method   of   Mixing — Machine   or   hand 

No.    of    hours   worked Weather 

City    water    used    for. ...    

Signed 

Inspector. 
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INSPECTOR'S    REPORT. 

South  Bend.   Iiid 191 

Improvement   on Street   (Ave.). 

Amount  of   inch  pipe  iaid  feet. 

Amount  of   inch  pipe  laid   feet. 

Amount  of   incli  pipe  laid   feet. 

Amount  of   inch  pipe  laid   feet. 

No.    of   men    employed   on    main   sewer 

No.   of  men   employed  on  house  connections 

No.   of  men  employed  on  storm  water  connections 

Manholes   (single-ring,   double-ring)    depth    No.   of  mr-n    

No.    of  men   back   filling No.    of  teams   back   filling 

No.    of   hours    worked Weather 

City   water   used   for   flushing 

Signed 

Inspector. 


INSPECTOR'S    REPORT. 

South  Bend.   Ind 191.... 

Improvement    on    Street    (Ave.)    between 

Street    and    Street 

Amount   of  6-inch   Foundation  laid Sq.    Yds. 

Amount   of  Gravel    used   Cu.    Yds. 

Amoimt    of    Cement    used ■ Sacks 

No.  of  men  employed  wheeling  gravel  to  mixer 

No.  of  men  employed  taking  concrete  from  mixer 

No.   of  men   employed  leveling  concrete   foundation 

Kind   of   cement    used ■ 

No.    of    hours    worked Weather 

City   water   used    ■ 

Signed 

Tnspettor. 


INSPECTOR'S    REPORT. 

South  Bend,   Ind 191 

Sewer   Improvement    on Street    (Ave.). 

No.  of   in.  Concrete  Pipe  made;    Length  of  each  pipe    ft. 

No.  of   in.  Concrete  Pipe  made;    Length  of  each   pipe    ft. 

No.    of   men    employed Lineal    feet    laid ■ 

Amount   of   Cement    used    Sacks.  Size 

Amount   of  gravel   used    Cu.   Yds. 

Kind   of   cement    used 

Method   of   mixing — machine   or    hand 

No.    of   hours    worked Weather 

City    water    used    - 

Signed 

Inspector. 


INSPECTOR'S    REPORT. 

South   Bend,   Ind.,    .191 

Macadam    (Asphalt)    (Tarvia)    on 

St.    from to    

Amount    of    foundation    laid Sq.    Yils.  Depth 

Amount  of  grading No.  of  teams   No.  of  men   

Lineal  feet  of  cement  curb Cu.   Yds.   of  gravel 

Kind  of  cement   ■ No.  of  bags  used   

No.   of  men  laying  foundation Teams  hauling  

No.    of    men    laying    screening Teams  hauling 

No.   of  men  pouring Sq.    Yds.   completed 

No.  of  men  employed  on   sloi'm  water  connections ■ 

No.    of   hours   worked Weather 

City    water    used    for 

Signed 

Ins|>ertfir. 


217.5  cu.   yds.   of  gravel  at   (JO  cts. 

per  yd 130.50         .09 

Royalty  for  forms,  reinforcements, 

supt.   paid  to   the  Jackson   Pipe 

Co 1,667.50       1.15 

Grand    total    $5,524.50     $4.25 

The  cost  of  1,690  lin.  ft.  of    l'2.in.  concrete 

pipe   sewer  was  as   follows  : 

Cts. 
Total,  per  ft. 

1  foreman,    900   hrs.   at   45   cts   per 

hr ; $    405.00  .24 

2  pipe  lavers,   1,800  hrs.  at  25  cts. 

per  hr 450.00         .27 

1  man    making  joints,    900  hrs.    at 

25   cts.   per  hr 225.00         .14 

1  man    lowering   pipe,    900    hrs.    at 

20    cts.    per    hr ISO. 00         .11 

^  men    rolling    pipe,    l.SOO    hrs.    at 

20   cts.    per   hr 360.00         .21 

1  man   mixing  mortar.  900  hrs.   at 

20  cts.   per   hr 180.00         .11 

3  men    sheeting,    2,700    hrs.    at   25 

cts.    per   hr 675.00         .40 


2  men     helpers.     l.SOO     hrs.     at    20 

cts.    per   hr 360.00         .21 

S  men  excavating.  7.200  hrs.  at   20 

cts.    per    hr 1,440.00         .S5 

1  te.am    and    lielper   exc,    900    hrs. 

at  60  cts.    per  hr 540.00         .31 

1  team  and  helper  lilling,  900   hrs. 

at   60  cts.   per  hr 540.00         .31 

1  water  boy,  900  hrs.  at  l.>  cts  per 

hr 135.00         .07 

Cement,      sand      and      gravel      for 

joints     169.00         .10 

City  water  for  flushing 33.80         .02 

Total      $5, 672. SO     $3.23 

Tlie  cost  of  mal-cing  pipe  was  ;is  follows: 

Cts. 
Total,  per  ft. 

5  men  mixing  concrete,  .tc,   1,400 

hrs.    at   IS   cts $    252.00         .15 

384.5   bbls.   of  cement   at  $1.25  per 

bbl 480.63         .28 

31"    cu.    vds.    of   gravel   at    60    cts. 

per  cu.   yd 1S7.S0        .11 


Royalty,    forms    and    superintend- 
ent        2,450.50       1.45 

Total     $3,370.93     $T99 

Grand  total  for  1,690  ft  of  42-in. 

pipe    9,043.73       5.34 

In  regard  to  the  use  of  the  above  informa- 
tion I  wish  to  advise  that  data  is  only  approxi- 
mately correct,  as  we  were  in  no  position  to 
obtain  the  exact  cost.  The  total  number  of 
men  employed  and  the  number  of  hours 
worked  are  correct,  but  necessarily  in  large 
contracts  men  are  shifted  and  it  was  there- 
fore necessary  to  take  the  average  number  of 
men   working   in   the   different  positions. 

I  Iiave  installed  a  system  of  reports  on  pos- 
tal cards  which  the  inspectors  are  required  to 
fill  out  at  the  end  of  each  day  and  mail  to  the 
office  and  thinking  that  these  reports  might 
be  of  interest  to  the  city  engineers  and  pos- 
sibly other  members  of  the  Society,  cards  for 
the  different  classes  of  work  are  given  by 
Figs.  1  to  -J.  These  cards  are  a  great  help  in 
keeping  the  records  in  the  office  as  well  as 
keeping  check  on  the  Inspectors  and  Contract- 
ors. 


The  Sewerage  System  of  Chicago  and 
the  Sewerage  Disposal  Problem. 

At  an  extra  meeting  of  the  Western  Society 
of  Engineers,  held  on  Jan.  30,  1911,  two  inter- 
esting talks  were  given  on  the  sewerage  ques- 
tion as  it  relates  to  the  city  of  Chicago. 

Mr.  C.  D.  Hill,  engineer  of  the  Board  of 
Local  Improvement,  addressed  the  meeting  on 
"The  Sewerage  System  of  Chicago."  He  gave 
a  brief  outline  of  the  history  of  Chicago  sew- 
ers and  called  particular  attention  to  the  ex- 
cellent work  and  sound  judgment  of  the 
originator  of  the  system,  Mr.  E.  S.'  Cher- 
brough.  In  18-5.5  Mr.  Cherbrough  made  the 
first  sewerage  plans  for  the  city,  includ- 
ing a  compreliensive  system  for  extension 
as  needed.  Tlic  sewerage  system  of  the  older 
parts  of  the  city,  as  it  exists  today,  is  practi- 
cally as  planned  by  Mr.  Cherbrough.  He  also 
foresaw  the  ultimate  necessity  for  just  such  a 
disposal  of  the  sewage  as  was  afterwards  pro- 
vided by  the  drainage  canal. 

An  outline  was  given  of  the  sewerage  sys- 
tems, actual  and  proposed,  of  the  outlying 
portions  of  the  city.  But  the  speaker  consid- 
ered the  situation  in  the  downtown  district  the 
most  serious  problem.  Here  the  sewers  are 
laid  on  a  flat  grade  in  order  to  drain  the  old 
style  shallow  basements  and  at  the  same  time 
discharge  into  the  river.  These  sewers  are  at 
too  high  an  elevation  to  drain  the  modern 
basements,  and  in  such  cases  it  is  necessary  to 
pump  the  sewa.ge.  The  present  system  is  in- 
adequate for  carrying  ofif  storm  water. 

Mr.  Hill  recommended  the  building  of  two 
new  separate  systems :  a  sewerage  system  and 
a  system  of  storm  drains.  The  sewers  should 
be  laid  at  a  high  level  and  on  a  good  grade. 
This  would  require  pumping  from  all  base- 
ments, a  situation  that  will  be  reached  ulti- 
mately in  any  event  through  the  replacing  of 
shallow  witli  mo<lern  basements.  He  suggest- 
ed the  installation  near  the  river  of  purifica- 
tion plants  for  the  sewerage  system,  and  of 
sedimentation  plants  for  the  storm  drain  sys- 
tem. 

Mr.  Langdon  Pearce  of  the  Sanitary  Dis- 
trict, spoke  on  "The  Sewage  Disposal  Prob- 
lem in  This  Country  and  in  Europe.''  Types 
and  developments  in  Europe  were  illustrated 
with  reference  to  the  problem  as  presented  in 
Chicago.  .Attention  was  called  to  differences 
in  quality  and  nature  of  the  sewage  of  differ- 
ent cities.  These  differences  are  due  to  the 
character  of  the  districts  served,  there  being  a 
wide  variation  in  the  nature  of  sewage  from 
residence  and  manufacturing  districts.  Even 
the  class  of  manufacturin.g  must  be  consid- 
ered in  planning  sewage  treatment. 

The  amount  of  sewage  that  can  be  dis- 
charged into  the  draina.ge  canal  is  limited.  It 
is  therefore  expected  that  the  .Sanitary  Dis- 
trict will  soon  have  to  face  the  problem  of 
sewage  disposal,  and  extensive  experiments 
are  now  being  conducted  in  anticipation  of 
that  situation.  Much  of  Mr.  Pearce's  talk 
was  devoted  to  a  description  of  the  experi- 
mental station  located  at  39th  St.  and  the  ]p' 
Tin's    being    the    annual     meeting    of    the 
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Hydraulic,  Sanitary  and  Municipal  Section, 
the  following  officers  were  elected  to  serve 
during  the  year  IPll  :  Chairman,  Leroy  K. 
Sherman;  vice-chairman,  C.  B.  Burdick; 
executive  committee,  C.  D.  Hill  and  G.  L. 
Clausen. 


Valuation  of  the  Physical  Property  of 
the  Peoria  Water  Co.  with  a  Dis- 
cussion  of   Rate   Making   and 
of  Reasonable  Rates.'-' 

The  valuation  of  the  property  belonging  to 
the  Peoria  Water  Works  Co.,  and  its  allied 
company,  the  Richwoods  Water  Co.,  is  primar- 
ily based  upon  an  inventory  of  the  physical 
property,  entitled  "Statement  and  Inventory 
of  the  Peoria  Water  Works  Properties." 
Compiled  under  the  direction  of  John  W. 
.\lvord  and  Charles  B.  Burdick,.  and  dated 
Jan.  1,  1908.  In  addition  Mr.  Alvord  has  fur- 
nished a  statement  prepared  by  the  company, 
giving  the  outlays  for  extensions  and  improve- 
ments made  during  1908,  and  an  estimate  of 
the  cost  of  contemplated  improvements,  ex- 
clusive of  real  estate  and  extension  of  the  dis- 
tribution system.  The  inventory  referred  to  is 
very  full  and  complete.  Other  data  needed  in 
determining  the  value  of  the  property  as  a 
going  concern,  such  as  income  and  operating 
expenses,  were  also  furnished,  and  all  other 
needed  data  have  been  otherwise  obtained  by 
us.  The  correctness  of  the  inventory  has  been 
substantially  verified  as  to  the  visible  property, 
by  personal  examination.  Estimates  of  tlie 
physical  property  have  been  made  by  us  in 
great  detail,  following  the  items  and  siib-items 
set  forth  in  the  inventory.  A  grouping  of 
these  results  is  made  in  Tables  I  and  II. 

Historical  and  Statistical. 
It  was  deemed  advisable  to  search  the  city 
records  for  information  relative  to  the  original 
water  plant  installed  by  the  city  in  1868  and 
18()P.  that  a  proper  understanding  of  the  pres- 
ent situation,  and  the  various  steps  leading  up 
to  it,  should  be  had.  The  more  important 
results  of  this  investigation  are  embodied  in 
the  following  paragraphs : 

Original  City  Works.— The  matter  of  build- 
mg  water  works  in  the  city  of  Peoria  was 
taken  up  by  the  city  council  in  February, 
1868,  by  the  appointment  of  a  committee,  which 
was  authorized  to  employ  an  engineer  to 
prepare  plans.  May  2.j  the  committee  sub- 
mitted plans  and  estimated  for  a  reservoir 
system  to  cost  $310,0-59,  exclusive  of  real 
estate,  which  ha'd  been  prepared  by  an  engineer 
thu.s  employed.  The  committee  rejjorted 
against  these  plans,  and  recommended  that 
what  was  known  as  the  Hollv  svstem  be 
adopted,  which  would  give  direct  fire  service 
by  means  of  Holly  eliptical  rotary  pumps, 
havmg  a  capacity  of  3,500,000  gals,  in'24  hours 
The  cost  was  estimated  at  $235,368.  This 
system  was  authorized  by  ordinance  June  2, 
1868,  on  the  site  for  the  works  at  the  foot  of 
Grant  Street,  was  located  bv  ordinance  Tulv 
21.  1868.  ' 

The    first   water   was   supplied   through   the 
mams   June  22.   1869.     The   works   were   sub- 
stantiallv  completed  by  Dec.  1,  1869.  bv  which  . 
tmie  151/2  miles  of  pipes  had  been  laid  and  110 
fire  hydrants  set. 

A    report   of    the   water   oommittoc     Dee 
7,    1.S69.    shows    cash    outlay    for    works 

to   have   been $339  S'l 

Due  for  material  and  labor ','.'..     is^eia 

"^"'^l    $353,133 

_  By  Jan.  1,  1871,  over  25  miles  of  pipe  were 
m  the  system,  with  159  hydrants  and  1,180 
service  pipes  which  later  were  increased'  to 
1,4.j3  during  1871.  By  Jan.  1,  1871,  the  capac- 
ity of  the  pumps  had  been  exceeded  and  an 
agreement  was  made  w-ith  the  Hollv  company 
for  another  pump.  During  the  year  1871  the 
intake  pipe  at  the  pumping  works  was  ex- 
tended 330  ft.  Jan.  9,  1872,  water  works  corn- 
et r£°"'^?"^,u''  ^^  partly  rearranged  from  "Valu- 
wl?.L  °k  the  Property  of  the  Peoria  Water 
-W^.^hs  Co..  by  Benezette  Williams  and  C  B 
V\  ilhams.  "Audit  of  Acrouiits  of  the  Peoria 
^''/^r„F?''l<-"LCo.,"  by  Edward  A.  Pratt  &  Co.. 
w^f „..?-'"';  ^J-'^'^..^?'"  yje  Plant  of  the  Peoria 
X ''i?'^ -.l^-?,'**^  *^°-'  ^y  Benezette  Williams  and 
C.  B.  A\  ilhams;  reports  made  for  the  city  of 
i.  Goriji,  111. 


TABLE    I.— RE.'PHODUCTION     OF    PHYSICAL, 

PLANT;   STRUCTURAL  COST   NEW. 

Hem.  Cost. 

50.  Land     $    100,350 

Schedule   B:   Power   house: 

22  (a).  Engine      room      63'  6"x7S'  5", 

containing    234,585     cu.     ft. 

brick      walls,      steel      roof 

trusses  and   slate   roof $      18,562 

22  (b).  Tower  H'  3"xlG'  S",  contain- 
ing 17,114  cu.  ft.  brick 
walls,     etc 5,7G0 

22  (o).  Boiler    room    S4'  7"x43',    con- 

taining 61,389  cu.  ft.  brick 
walls;  steel  roof  trusses 
and   slate    roof 7.879 

Total   items  23a  to  23b $      32,201 

23.  Brick    stack    155'    with    5'  4" 

line: 

23  (a).  Foundations     $        2  799 

23  Cb).  Stack    4,433 

Total   items  23a  to   23b $        7,232 

24.  Dry   well  and   pump  pit 13,614 

Schedule    to    miscellaneous 
bldgs.    at    power    house: 
3S.  Coal    shed    over    trestle    con- 
taining  34,295    cu.    ft $  569 

40.  Stock    shed    containing    8.779 

eu.      ft.       Frame     building 

with    .galvanized    iron    roof  484 

41.  Barn  containing  29,860  cu.  ft. 

Frame  building;  tar  jjaper 
and  shingle  roof;  concrete 
floor     732 

42.  Miscellaneous     outbuildings..  556 

43.  BYame     buildings     at     Shady 

Beach     1,551 

Schedule  D;  yard  improve- 
ments   at    power    Iiouse: 

44.  Fencing,       grading,       paving, 

etc $  2.175 

39   (a).   Coal     trestle 1,7C6 

39   (b).  Switch   from   trestle   to  main 

track     1,148 

Total  items   39a   to  39b $        2,914 

Schedule  E;  boilers  and 
appurtenances: 
27  (a).  Three  batteries  of  two  200 
ii.  p.  Heine  water  tube 
boilers  fitted  with  doors, 
grate,     steam     connections, 

etc $        9,300 

2 1  Cb,c,d).  Miscellaneous     pipes,      steam 

and    water 952 

27   (e).  Boiler     setting 3,742 

27   (f).  Breeching     494 

Total  items  27a  to  27f $      14,488 

28.  Oil    filter,    hot    well,    heater, 

purifier    and    miscellaneous  841 

26.  Pumps     No.     1     and     No.     2. 

boiler     feeders 324 

Schedule    F;    misceHaneous 
machinery   and    piping: 
26.  Pumps    No.     8    and    No.     14, 

with     connections $        1,334 

30,  31,  32.  Miscellaneous,  water,  air  and 

steam   pipes    in    station 2.626 

35,  36,  37.  Sewers,      water      pipes      and 

vaults  in  station  yard 2,563 

Schedule  G;  pumping  en- 
gines: 
25  (a).  Three  Worthington  vertical 
compound  condensing  du- 
plex engines,  7,200,000  gals, 
capacity,     21.6     millions    at 

$5,000    per    million $    108,000 

25   (b).  Main    suction    and    discharge 

pipes,     etc 4.941 

25  (c).  Platform    and    stairs 1,600 

25   (d).  Railways    and    fittings 784 

25  (e).  Air  tanks   for  balancing   cyl- 
inders       663 

25   (f).  Accumulators     122 

Total  items  25a  to  25f $    116,110 

26.  Pumps    appurtaining    to    en- 
gines: 

Pump     No.     3:     Worthington 

air  compressor  5i4"x3%"x5"  350 

Pump     No.     4:     Worthington 

air  compressor  5>4"x3%"x5"  350 

Pump    No.    12:    Accumulator 

pump     6"xH4"x8" 400 

Pump  No.  11:  Air  com- 
pressor New  York  Air 
Brake  Co.,  No.   3  Duplex..  225 

Pump    No.    3:    Jacket    steam 

pump     3"x2"x3" 75 

Pump    No.    7:    Jacket    steam 

pump   S"x2"x3" 75 

Pump      No.       9:      Condenser 

pump     6"xS%"x6" 375 

Pump      No.      10:      Condenser 

pump     6"x8%"x6" 375 

Total  item   26 $        2,225 

Schedule  H;  electric  plant 
and  wiring: 
29  (a).  Automatic,  horizontal  Nove 
engine,  5"  piston.  10" 
stroke;  Siemens  Halske 
dynamo,       125       volts,       64 

ampere,   1.450  r.  p.   m $  S92 

29  (b).  Switchboard     instruments...  100 

29  (c).  Lights    and    wiring 501 

29  <d).  Telephone    to    reservoir 582 

Total   items   29a  to   29d $        2,075 

Schedule  I;  main  wells  and 
tunnels: 
46  (a).  Well     34'    diameter    and     46' 

deep;   brick   well   house.... $      23.695 


46   (b).  AuxiUiary       pumping      plant 

and     piping 15,606- 

46  (c).  Miscellaneous     21, 

Totals  items  46a  to  46c $      39,323 

47  (a).  Lo\ver   tunnel    9' 2"x6' 2"  and 

73'     long $        4,610 

47  (b).   Upper     luimel     6' 7"x5'     and 

07' 6"    long 062 

Total    items  47a  to   47b $        5,272 

Schedule   J;    new    well   No. 
2  above  slallon: 

48  (a).  Well  11'  4"  diameter  31'  deep 

surrounded       with       earth 

bank     $  10, 340 

48  (b).  Well    house,    brick 245 

4S  (c).  Machinery    and    piping 1,980 

48  (d).  Measuring     v,ault 497 

48  (e).   12"  c.   i.  pipe  line  3,703'  long, 

5.6'  average   depth 6,892 

48  (f).  (1)  Tile  conduit  24"  diam- 
eter, 3,300'  long,  12.2'  aver- 
age    depth 13.200 

(2)  Well  No.   2500:   Elliptical, 
ll'x7'     and     11'     deep     and 

10'    above   ground 75g 

(3)  Weil      No.      1800:      Rec- 
tangular,      5' 10"xll',        11' 

deep  and  12'  above  ground  943 

Machinery    and   piping 941 

(4)  Well    No.    1050:    Same    as 

well    No.   2500 745 

(5)  Manholes,     4'    diameter, 
varying    from    8.5'    to    17.5' 

rteep     2,438 

(6)  Miscellaneous  machinery, 

pipes,    etc '. .  siS 

Total  items  48a  to  4Sf $      39,792 

Schedule    K:    well    No,    69, 
below  station: 

49  (a).  Well  9'   diameter.    37.5'   deep, 

15.5'   fill    and    house $        9,67S 

49   (b).  Machinery  and   piping 1,741 

49   (c).  Pipe    lines    to    wells: 

(1)  8"     steel     pressure    line 

1,285'  long,   5.3'  deep 1,966 

(2)  20"   wood    stave    conduit 

1,236'   long,    8.3'   deep 4,144 

Total   items   49a  to  49c $      17,524 

Schedule   L;    reservoir  and 
pipe    line: 

10.  30"  c.  i.   pipe  line  5,384'  long, 

5'  to  7'  deep $  32,347 

20  (a).  Reservoir  18,000.000  gals,   ca- 

„„   „       ,  pacity     63,893 

20  (b).  Valve     well ,.       950 

20  (c).  House  on  valve  well 143 

20  (d).  70    tons    cast    iron    pipe   No. 

11,780    specials 4,582 

20  (e).   Sprinkling    system 634 

20   (f).  Lawns   and    miscellaneous...  1,386 

20  (g)  Vault     238 

Total  items  20a  to  20g $      71,826 

21  (a).   Residence.       2-story       frame 

house,    small    cellai-. 1,200 

21   (b).  Cistern     194 

21   (c).  Miscellaneous    buildings    and 

orchard    369 

Total   items   21a   to   21c $        1,763 

Schedule     M;      distribution 
system : 

1.  15,179.34    tons    cast    iron   pipe 

at    $28.50 $    432,611 

2.  No.    758,967  of  cast  iron  spe- 

cials             22,76* 

8.  Reinforcements  on  30"  mains  360 

11.  Street      and      hydrant      stub 

valves:  15  30",  15  20",  45 
16".  51  12".  97  10".  248  8", 
596  6",  618  4"  valves  dis- 
tributed             38,950 

12.  1,607    Nurdam    D.     D.     valve 

boxes  distributed  and  set..  7,232 

13.  79   valve    pits   7'   deep  and  4' 

to   2'   in   diameter 3,450 

14.  Fire  hydrants:   10  10",  100  8". 

60S    6".    527    4"    distributed 

and    set 46,349 

3.  Laying  pipe: 

16.180    lin.    ft.    30" 20 ''''5 

12,555    lin.    ft.    20" 9,416 

29.820    lin.    ft.    16" 17  S9-> 

31,540    lin.    ft.    12" 14.50S 

58,783    lin.    ft.    10" 23  513 

68.342    lin.    ft.    8" 23,920 

157.294    lin.    ft.    6" 48,761 

135,898    lin.    ft.    4" 36,692 

120   lin.    ft.    10"   hydrant   pipe  4S 

1.200  lin.   ft.    8"  hydrant  pipe  420 

7,296  lin.    ft.   G"  hydrant  pipe  2,262 

6,324  lin.   ft.   4"  hydrant   pipe  1,708 

Total   item   3 $  199,365 

4   (a).  9,484  lin.   ft.   hand  trenches...  94S 

4   (b).  169,068  lin.  ft.  braced  trenches  16,907 

4  <c).  146,981  lin.  ft.  sheeted  trenches  36.745 

4  (d).  33,534   lin.   ft.   wet  trenches...  1.677 

Total   items  4a  to   4d $      56,277 

5  (a).  Pavements:      1,074'     brick     on 

concrete,    cement    filler. . . .  627 

5   (b).  Pavements:    114.794'    brick    on 

concrete,    sand    filler 49,065 

5   (c).  Pavement:     83.419'     brick     on 

gravel,    sand    filler 25,695 

5   (d).  Pavements:     1,535'     brick     on 

sand    591 

5  (e).  Pavements:  53,699'  asphalt  on 

concrete     42,63S 

5  (f).  Pavements:    2,992'   asphalt   on 

gravel   l,79,> 
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5  (s). 

5   (h). 
5   (i). 


6  (a). 
6   Cb). 


9  (a). 
9  (b). 
9  (c). 
9  (d). 
S  (e). 
9  (f). 


16, 


IS, 


Pavements:     4.587'     macadam 

and  no  vaculite 917 

Pavements:     16.451'    gravel...  2.46S 

Pavements:  370'  plank  road..  74 

Total  items  5a  to  5i $  124. 20S 

3S1    railway   track   crossings..  4,20.S 

Jliscellaneous     crossings S5 

Total  items  6a  and  6b $  4.293 

360     street     railway      tracks 

crossed     1.S25 

Creelv  and  sewer  crossings: 
10"      pipe       under      Kicltapoo 

creelv     466 

6"   pipe   ))elow   C,    R.   I.    &   P. 

Ry.    under   Kickapoo    creek  164 
10"  pipe  cemetery   road  under 

Kickapoo    creek 90 

S"  pipe  Knoxville  Ave.   under 

sewers    32 

4"    pipe     Arciier    Ave.     under 

sewers    10 

30"    pipe    Jeffer.son    St.    inider 

sewer    45 

Total  items  9a  to  9f $  S07 

Scliedule    N;    yervice    Con- 
nections: 

2.254   tons  cast  iron  pipe $  642 

.137,467    lbs.    lead   pipe 33.054 

2.220     lin.     ft.     wrouglit     iron 

pipe  1"  to  4" 221 

Total    item    15 $  33,917 

Laying  service  pipe: 

40'"l0"   cast   iron    pipe 16 

SO'  S"   cast   iron    pipe 2S 

520' 6"   cast  iron   pipe 161 

860' 4"   cast   iron   pipe 232 

ISO'S"   cast  iron   pipe 45 

2.220'  1"    to    4"    w'rouglit    irn!i 

pipe      555 

176,900'   lA"  to  1%"  U'ad  pipe  35,380 

9,05S    services    tapped 9,058 

Total   item    16 .J  45.473 

Universal        e.\cavation        for 

services: 

3.250'    liard    trcnche.'; 260 

57.900'    braced    trenches 5,790 

50.350'    slieeted    trendies 12,587 

11,500'    wet    trendies .'>75 

Total   item  17 $  19,212 

Pavements  over  services: 
40S'  under  briclc  on  concrete, 

grout     192 

42.351'    under    brick    on    con- 

ci-ete.     sand 13.976 

30,767'   under  brick  on  gravel  8,307 

582'   under  brick   on   sand....  180 
19,641'  under  asphalt  on  c(jn- 

crete    12,767 

1.137'  under  asplialt  on  .gravel  591 
631'  under  l:)rick,  stone  Ijloclv. 

cobble     114 

1,689'    under    macadam 304 

6,164'    under  gravel  streets,.,  801 

Total  item   IS $  37,232 

.  84   valves   3"   to   10" 1,003 

.   84    valve    lioxes 378 

Fittin.gs,     corporation     cocks, 

nipples    8,601 

Total  items  19a  to  19c $  9,982 

282    Crown    meters 5,913 

3  Herre.v   meters 24 

2    Thompson    ineters 16 

1   Union    meter 210 

17   ele\'ator  registers 340 

305   meters   and   registers   set  924 

Total   item   52 $  7,427 

Scliedule    O:    .'Station    furni- 
ture and  equipment: 

Testing    laliorator.v    furniture  75 

Testing  laboratory  apparatus  200 

Total  items  33a  and  33b... $  275 

Surveying     instruments 220 

Station     miscellaneous 823 

Office    furniture 3,500 

,  Street  department  stock  and 

tools    8,190 

,  Meter   department  slock  and 

tools    10,730 

Station       department       strick 

and     tools 11,170 

Total  items  56a  to  5Cc $  30,090 

Schedule    P;    old    pumping 
station: 

Dismantled    pumping    station  1,700 

Grand    total $1,681,479 


mittec  were  directed  to  procure  two  Holly 
pumps.  Aug.  2(t,  1872,  the  committee  recom- 
mended the  purchase  of  two  pumps  for  the 
city  supply,  and  one  for  the  Bluff  supply,  on 
account  of  the  breaking  down  of  the  rotary 
pumps.  In  1875  a  Dean  and  a  Cameron  pump 
were  paid  for,  probably  the  ones  recommended 
in  1872.  In  1870  and  1880  two  Worthingtou 
pumps  were  installed  each  rated  at  2,500,000, 
gals,  capacity  in  24  hours.  In  1887  the  Dean 
and    Cameron    pumps    were    rebuilt,    and    the 


19  (a) 
19  (b) 
19  (c) 


33 
33 

(a) 
(b) 

34. 
45. 

56 

(a) 

56 

(b) 

56 

(c). 

mayor  recommended  a  new  s\  stem  with  a 
reservoir,  which  reconiniendatinn  was  renewed 
the  following  year.  In  1888  the  Wortliington 
pumps  were  o'  erliauled;  and  the  Dean  pump 
burst  during  a  fire. 

On  May  4,  1880,  the  council  passed  the 
present  water  works  ordinance,  granting  Mof- 
fitt,  Hodgkins  &  Clarke  a  franchise  and  license 
to  rebuild,  enlarge  and  extend  tlie  then  water 
works  system,  and  selling  to  them  the  then 
existing  works  for  $450,000,  the  amount  of 
water  works  bonds  outstandin.g.  This  ordi- 
nance was  amended  Aug.  15,  1880,  and  on 
Nov.  1,  1889,  the  old  works  were  turned  over 
to  them.  In  December,  1891,  the  city  was  sup- 
plied from  the  new  works,  which  were  com- 
pleted by  May  21,  1892,  tested  June  3  and  4 
and  accepted  by  the  city  sometime  in  July, 
1892.  The  old  city  works  sold  to  Moffitt. 
Hodgkins  &  Clarke,  consisted  of  about  45 
miles  of  street  mains,  valves,  hydrants  and 
service  pipes,  as  follows  : 


Diameter   of   Pipes,    ins. 


Length,  No.  of 

ft.  Valves. 

16     6,300  1 

12     23,450  IS 

10     18,925  7 

8     23,525  15 

6     61,647  38 

4     101,719  122 

Hydrants    36S 

Service     pipes 2,084 

The  pumping  station  was  equipped  with  the 
Dean,  Cameron  and  two  Vv'orthington  pumps. 

This  plant  had  cost  the  city  in  cash  outlay 
about  $200,000  for  the  pumping  station,  ma- 
chinery, inlet  and  basins,  and  $420,000  for  the 
distribution  system,  complete.  A  total  of 
$020,000  approximately.  "The  first  installment 
of  cast  iron  pipe  purchased  cost  $f!y  and  $70 
per  ton.  The  operating  data  of  the  old  city 
plant  is  only  complete  from  1875  to  1889,  in- 
clusive. The  revenue  and  opcratin,g  expenses 
so   far  as  obtained  being  as   follows : 


Year 
Bmlin.g 
Dec.  31 

1S69. 

1870. 

1S71. 

1872. 

1873. 

1874. 

1S75. 

1876. 

1877. 

187S. 

1879. 

18S0. 

1881. 

1882. 

1883. 

1884. 

1885 . 

1886. 

1887. 

1888. 

1889. 


Operating 
Revenue.     Expenses. 


15,735 
16,860 
22,615 


24,641 
24,140 
23,284 
21,:I77 
24,203 
24,805 
27,598 
29,537 
29.213 
29.428 
31,797 
34,281 
35,219 
31,309 
32,964 


16',  000 

17.866 

15,747 

14,985 

13,277 

13,505 

16,313 

26,253 

26,816 

27.060 

27,687 

28,960 

24,900 

26,928 

27,630 

27.242 

The  operating  expenses  as  given  include  no 
interest  or  discount  on  bonds. 

When  the  works  went  into  operation  in 
1809,  the  iiitefest  charge  on  $:i;!4.000  bonds, 
was  $27,470  per  annum,  and  at  the  time  the 
works  were  turned  over  to  Moffitt,  Hodgkins 
&  Clarke  in  1889,  the  interest  on  $450,000  of 
bonds  then  outstanding  was  $25,295  per 
annum. 

Nearly  all  city  bonds  were  placed  at  a  con- 
siderable discount,  so  that  it  is  safe  to  s.'iy 
that  the  average  charge  for  interest  and  dis- 
count for  the  20  years  that  the  city  operated 
the  plant,  was  not  less  than  $27,000  per  an- 
num. The  difference  between  the  approximate 
cost  of  the  plant.  $120,000,  and  what  it  was 
sold  for,  $450,000,  was  $170,000.  Previous  to 
the  installation  of  the  plant  in  18(10.  the  citv 
was  paying  annually  for  a  fire  department 
about  $1.3,000. 

The  original  plant  operated  under  the  great 
disadvantage  of  being  able  to  supply  nothing 
better  than  raw  river  water,  and  hence  city 
wells  taking  water  from  the  ground  were  pro- 
vided throughout  the  city.  The  cost  of  these, 
about  $10,000  after  1877,  enters  into  the  cost  of 
the  distribution  system,  and  hence  into  the 
total  approximate  cost  of  the  works,  $020,000. 

The  character  of  the  present  plant,  the  new 
part  of  which  was  installed  1890  to  1802.  may 
be  inferred  from  the  statistical  items  relative 
to   the   City   of    Peoria,   and   the   water   works 


TABLK    II.— REPRODUCTION    OF    PHYSICAL 

PLANT.    STRUCTURAL   VALUIO, 

DEPRECIATED. 

(The    sinking   fund   method   of   depreciation    is 

used   witli   money  at   4   per   cent,    in   the   siiOiing 

fund.) 

Condition 

pet.     Depre- 

of        dated 

Item.  new.    Value. 

50.  Land      100$    160,350 

22.  Power      house:      Age      17 

years;    life    70    years...   93  29,947 

23.  Stack:      Age      17      years; 

life    70   years 93  6,726 

24.  Dry    well    and   pump    pit: 

Age    17    years;    life    70 

years     93  12,661 

38.  Coal   shed:   Age   8   years; 

life   15   years 34  307 

40.  Stock  shed:  Age  3  years; 

life    15    years S4  407 

41.  Barn:   Age   17    years;    lite 

40    years    75  549 

42.  Out     buildings:     Average 

age     9     years;     life     40 

years     89  495 

43.  Frame    buildings:     Aver- 

age   age    li    years;    life 

40     years 75  1,171 

44.  Y'ard      improvements      at 

power    house:     Age     17 

years;    life    100    years..   98  2,132 

39.  Coal    trestle   and    switch: 

Age    IS    years;    life    30 

years     54  1,574 

27.  Boilers,      etc.:      Age      17 

years;    life    35    years...   68  9.S32 

28.  Oil     filter,     etc.:     Age     14 

vears;   life  35  years....   75  631 

26.  Pumps    1   and    2:    Age    17 

years:    life    35    years...   6S  220 

26.  Pumps  S  and  14:  Average 

age     6     years;     life     35 

vears     91  1.294 

30.  31.  32.  Station     piping:     Age     17 

vears;  life  35  years 6S  1.786 

35.  36,   37.  Sewers,    'etc.:      Ago      17 

years;    life    35    years...   68  1,742 

23.   Pumping      engintss:      Age 

17    years;    life    30   years  58  67,344 

26.  Pumps     appurtaining     to 

engines:  Age   17    veai's; 

life   30   years 58  1,291 

29.  Electric     iilant:     Age     17 

years;    life    30    years...   58  1.203 

46.  Main       wells:       Age       17 

years;    life    70    years...   93  36,570 

47.  Tunnels:    .,\ge    17    years: 

life    70  years 93  4,903 

48.  New   well   No.    2:    Age    13 

years;  life  70  years....    95  37,802 

49.  Well  No.  69:  Age  4  years; 

life    70   years 99  17,349 

10.  30'  c.  1.  pipe  line:  Age  17 

years;  life   100  years...    98  31,700 

20.  Reservoir:   Age   17   years; 

life    95   years 95  70.389 

21.  Residence   buildings:    Age 

J7  years;  life  50  years..   85  1,499 

1.  Cast    iron    pipe:    Age    20 

years;  life  100  years.,,    97        419,633 

2.  Cast    iron    specials:    Age 

20  years;   life  100  years  97  22.086 

8,  Reinforcement  30"  mains: 

Age    20    years;    life    100 

vears   97  349 

11.  Stub      valves:       Age      20 

years;  life  65  yeans....   00  33,055 

12.  VaUe      boxes:      Age      20 

years;    life  65   years 90  G,509 

13.  Valve  pits:  Age  20  years; 

life   65   years 90  3.105 

14.  Fire     hydrants:     Age     20 

.N'ears;   life  63  years....    90  41,714 

3.  L;iving     pipes:      Age      20 

years;   life   100  years...   97        193,384 

4.  Uruisual   ♦■xcavation:  Age 

20  years:   life  100  years  97  54,3S9 

3.   Paveincnts:  Age  20  years; 

life    100   years 97        120.482 

6.  PLaihva\'     crossings:"    A.ge 

20  years;   life   100  years  97  4,164 

7.  Street    railway   crossings: 

Age    20    vears;    life    100 

years     97  1,770 

9.  Creek    and    sewer    cross- 

ings: Age  20  years;  life 

100     years 97  783 

15.  Service      pipe:      Age      15 

years;   life  50  years 87  29,508 

16.  Laving  service  pipe:    Age 

15  years;  life  30  years.,    87  39,363 

17.  Uiuisiial     excavation     for 

service     inpe:     Age     15 

years:   life  50   years 87  16,711 

IS.   Pavements  over  services: 

Age    13    years;    life    50 

years     87  32.392 

19.  Valves    and    boxes:    Age 

15   years;    life   50    years  S7  8.684 

52.  Meters:     Age     10     years; 

life   23   years 71  5,273 

33.  Laboratory:  Age  6  years; 

life   50    years 96  264 

34.  Surveying       instruments: 

Age     8     years;     life     50 

years     ; 94  215 

43.   Station     miscellaneous...   70  576 

53,  ntlico    furniture 70  2,430 

56.  Stock  and   tools SO  24.072 

51.  Old  pumping  station 20  340 

Grand    total $1,345,969 
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T\BLE  III— EARNINGS  AND   EXPENSES   PEORIA  WATER    WORKS  FOR  FIVE  YEARS.   1904   TO  190S. 

R.vonn^-                    '                                                                                                         1904.  1905.  1906.                1907.  1908.  Total. 

D,.hli;.                                                                                                   $44,274.94  J  4.'^^.2C.i.07  J  46.211.80  $  46.S76.40  f  47.469.51  $230,097.72 

Private '"iliii'l!'^'.!- ■■■■■•••■•••••■  •'■••■••■■ 134.9i;3.12  142,826.62  U.6. 770.56  170.876.60  177.537.75  782.934.64 

Total    revenue $179,198.06  $188,091.69  $202,982.35  $217,753.00  $225,007.26  $1,013,032,36 

i.-,>»i"rtoMv^".5rt"^^   °^  '*'*'*'^  *"'''"*■                               i     7,241.85  $     6,904.11  $     8,710.44  $     9,484.76  $10,687.24  $43,028.40 

Kntlnppr^    flVemen  aAd  oliers ! ! .' .' ! ! ! .' ." 6.429.33  6,538.41  6,494.49           6.6SB.82  7,736.89  33.884.94 

TiMls    on    wa^tc  unS  Mckinl"       .                         500.08  707.92  491.87              652.91  1,702.62  4.055.40 

RenaiVs   to   nmchinerv                 926.30  2,642.74  1,411.32           I.r.:i4.4.'i  2.052.30  8.567.11 

RrSSnds   andTuldfncs''''::'''.';::.'..    1.009.60  1,449.21  2,690.21            3,805.08  3.284.01  12,138.11 

Miscellaneous       ...^   :;:::;:;:':••:'• 396.22  282.25  329.81              3112.66  661.12  2,062.06 

.p^jj^,         $16,503.38  $18,624.64  $20,028.14  $22,555.68  $26,124.18  $103,736.02 

<?Prv^ro '\i3i?^  °'^^'^^^^^^^^                                      i        2«10  ?        "0.61  $        424.79  $        310.61  $        338.38  $     1,890.49 

Flat  ratt^insoection '.'.'.'.'..'. 2,688.09  3,174.28  4,582.76           4,258.44  4,850.72  19,554.29 

Main    miinte   ance ■• 1480.80  1059.72  1.174.45              736.58  810.47  5,262.02 

H?draiT  m<il  itenancV 1,142.13  773.97  672.80              917.13  922.85  4,428.88 

Mete^  mahiton'fn^c 775.61  753.04  672.66           1.138.69  2,219.22  5.559.22 

Reservoir   maintenance 358-62  847.43  1.243.29           1,217.03  710.73  4,377.10 

Stoble    mamtenance.^^:^                           986.07  876.02  1,258.04          1.167.20  1.212.82  5.500.15 

Total $     7,677.42  $     8,055.07  $10,028.79  $     9.745.68  $11,065.19  $46,572.15 

ri^rkV^  n'n^^TO^   "'  ^''''^^'                               $     5.033.35  $     5,085.00  $     5,230.00  $     5.507..33  $     5.518.29  $26,373.97 

Rent    lilht  and  telephone' ■.'.■."■.'.. '.■.'.■. 1,148.71  1.151.99  1,162.94           1,165.22  1,233.88  5,862.74 

postVe  and  suppiflk     ;;.;:..;..::. 1.116.72  886.08  967.14      1,050.24  1.466.87  5.487.05 

Total *     7,298.78  $     7.123.07  $     7,360.08  $     7.722.79  $     8.219.04  $37,723.76 

Sala?U;TJif'om'ere^ and  attorneys $10,683.16  $     9.951.64  $     9,401.97  $11,028.03  $13,244.58  $54,309.38 

Tra/eHn-  GXDen^^s                                                1.742.11  800.59  817.94               994.74  603.27  4.958.65 

MTtroDoMtifn  Triist'Co '. 317.32  499.16  369.76              327.53  515.53  2,029.30 

Tn^lH^^irp                           371.77  165.56  160.80              324.47  303.09  1,325.69 

VlUrpllanenni 3.541.17  2,396.95  2,001.59           4,359.55  4,797.14  17,096.40 

TnvVi                      ■■                       6,893.80  7.443.82  6,594.50           6,935.42  15,570.44  43,437.98 

Depreciation"  !];!;".lil!'.  ••■'!•■•••••••'■•■■•■• 12.160.00  12.550.00  12.890.00         13.350.00  13,971.00  64,921.00 

Total $35,709.33  $  33,807.72  $  32,236.56  $  37,319.74  $  49,005.05  $188,078.40 

Total    expenses $67,188.91  $67,510.50  $69,653.57  $77,343.89  $94,413.46  $376,110.33 

NVt  revenue  from  oneratlon                           $112,009.15  $120,581.19  $133,328.78  $140,409.11  $130,593.80  $636,922.03 

L^ess  contingent  expenses,  electrolysis,  rate  case,  etc 1,736.09  507.20  4,018.63           5.092.88  18.742.61  30,097.41 

Net  revenue  to  surplus  account $110,273.06  $120,073.99  $129,310.15  $135,316.23  $111,851.19  $606,824.62 


No.  7. 


Average. 
$  46,019.54 
156,586.93  ■ 

$202,606.47 

$  8,605.68 
6,776.99 

811.08 
1,713.42 
2.427.62 

412.41 

$  20,747.20 

$  378.10 
3.910.86 
1.U52.4U 

885.78 
1.111.84 

875.42 
1,100.03 

$     9.314.43 

$  5.274.79 
1,172.65 
1,097.41 

$     7.544.75 

$  10.861.88 

991.73 

405.86 

265.14 

3.419.28 

8.687.59 

12,984.20 

$  37.615.68 

$  75.222.06 


$127,384.41 
6.019.48 


$121,364.93 


properties   belonging   to     the      Peoria     Water 
Works  Company,  which  follow : 
Population    of    Peoria.    1909.    estimate 

tJ.    S.    Census   Bureau 70.383 

Population  of  Peoria.   1907.  estimated  67.700 

Population     of     Peoria.     1870.     U.     S. 

Census    22.849 

Total   water  pumped  year  1907,   gal- 
lons     2.093,000.000 

Daily  average.  1907.  gallons 5,740.000 

Daily  avei-age  per  capita,   1907,   gal- 
lons       85 

Daily   average   for   maximum   month 

(August).    1907.    gallons 6.517.000 

Dailv  pumpage  for  August  9  and  11, 

1909,     gallons 10,000,000 

Total    head    on    pumps — maximum — 

approximate     315 

Total    head    on    pumps — maximum — 

approximate     280 

Three  -  vertical      compound      duplex 
Worthington  pumps,  capacity  each. 

7,200,000   gallons 21.600.000 

Six-Heine  200-h.  p.  water  tube  boil- 
ers,  h.  p 1.200 

Storage   reservoir  capacity,   gallons. .       18,000.000 
Length  of  street  mains.  1907.  miles..  97.2 

Length  of  hydrant  connections.   1907. 

miles    2.8 

Length  of  30-inch  main  to  reservoir, 

miles    1.0 

Weight  of  C.  I.  pipe.   1907,  tons 16,143 

Weight  of  C.  I.  special  castings.  1907. 

tons    390 

Number  of  valves  in  system.  1907...  1.607 

Total  number  of  fire  hydrants.  1907..  1.245 

Number    of    services,    total.    Jan.    1. 

1907     8.571 

Number    of    services,    total,    Jan.    1, 

1908    9.040 

Number    of   services,    active.    Jan.    1. 

1907     6.667 

Number    of   services,    active.    Jan.    1. 

1908     7.129 

Number  of  meters  in   use.   1907 288 

Water  supply  taken  from  gravel  beds  along 
the  Illinois  River,  northeast  of  the  city. 

Value  of  Plant. — The  following  is  a  consoli- 
dated summary  made  from  Tables  I  and  II 
as  to  the  physical  property,  giving  our  valua- 
tion of  the  Peona  Water  Works  Company's 
properties  as  of  Jan.  1.  1008,  but  based  on 
present  prices  of  labor  and  material,  to  which 
is  added  the  outlay  to  complete  the  construc- 
tion in  progress  during  1908,  bringing  the  val- 
uation down  to  Jan.  1.  1909. 

Reproduction 
Physical  Plant. 
Schedule.  Cost.  Value. 

A— Real    estate $    140.650     $    140.650 

B — Power    house,    stack    and 

and    dry    well 53.047  49.334 

C — Miscellaneous        bis.        at 

power   house  site 3.902  2.929 

D — Yard     improvements 5.089  3.706 

E — Boilers  and  appurtenances       15.653  10.703 

F^Miscellaneous    machinery 

and     piping 6.523  4.823 

G — Pumping      engines      and 

appurtenances    118.335  68.635 

H— Electric  plant  and  wiring         2,075  1.203 


I — Main    well   and    tunnels...         44.595  41.473 

J — New  well  No.  2  with  con- 
duit,   pipes,    etc 39.792  37.802 

K— Well    No.    69    with    pipes, 

etc 17,524  17.249 

L — Reservoir    and    pipe    line, 

with   buildings 105.936  103.588 

M — Distribution  system  in- 
cluding valves  and 
hydrants     938,496  903.623 

N — Service  pipes  and  appur- 
tenances             153.245  132,134 

P— Old  pumping  station 1,700  340 

Interest  during  con- 
struction     71/2% 123,492  113.S64 

Administration  engineer- 
ing, supt..  etc..  7^4%. 
exclusive    of    real    est.      112,943  100.816 

Total     structural     ele- 
ments  Jan.    1,    1908.. $1,882,997     $1,732,872 
O — Personal    property,    tools, 

stock,    etc 34.917  27,577 

Going  concern  element 
of    value 340,000  312.000 

Total     property     value 

as    a    going    concern, 

Jan.     1.    1908 $2,267,914     $2,072,449 

Construction  not  includ- 
ed in  the  inventory, 
and  work  done  during 
1908  as  per  Appendix 
H      73,531  73.531 

Total     $2,341,445     $2,145,980 

Arbitrary     addition 4,020 

Total     estimated     value     as     of 
Jan.   1,   1909 $2,150,000 

The  values  under  Schedule  A  were  made  by 
parties  familiar  with  real  estate  values  and 
were  furnished  by  the  city. 

The  going  concern  element  of  value  was 
carefully  determined,  and  the  amount  credited 
taken  at  not  to  exceed  one-half  of  the  full 
amount.  An  allowance  for  this  element,  which 
is  the  potential  earning  power  of  the  plant 
which  has  been  acquired  through  years  of  op- 
eration, much  of  the  time  perhaps  at  a  loss, 
is  not  akin  to  franchise  value.  On  the  other 
hand,  it  is  an  essential  part  of  the  property 
value.  This  becomes  apparent  if  it  is  consid- 
ered that  any  public  utility  plant  without  earn- 
ings would  he  valueless  except  to  be  disman- 
tled. 

Physical  structure  and  income  are  both  es- 
sential to  give  value  to  a  plant,  and  neither 
can  exist  as  an  element  of  value  without  the 
other.  Together  they  determine  the  value  of 
the  property.  The  property  as  a  whole  is  a 
single   unit   having   value. 

The  Supreme  Court  of  Maine  says,  in  the 
Brunswick  case  ("Maine  99-371),  that  structural 
value  should  include  going  concern  value. 

The  going  concern  part  has  no  existence  ex- 
cept as  a  characteristic  of  the  structure.  If  no 
structure,  no  going  conceTn.    If  a  structure  Is  in 


use,  its  value  is  affected  by  the  fact  that  it 
is  in  use.  There  is  only  one  value.  It  is  the 
value  of  the  structure  being  used. 

The  property  taken  is  a  single  thing,  to  which 
belongs  certain  characteristics  which  affect 
value.  The  thing  cannot  be  taken  without  these 
characteristics.  If  it  is  attempted  to  value  the 
thing  separate  from  its  inherent  characteristics, 
elements  which  add  value  to  the  thing  are 
omitted.  If  these  elements  are  omitted,  the 
owner  fails  to  receive  the  full  and  fair  value 
of  the  thing,  and  thereby  is  denied  just  com- 
pensation. 

The  following  are  the  statements  furnished 
by  Mr.  John  W.  Alvord  as  noted  in  the  open- 
ing paragraph : 

Construction   not  included  in  i-nventory. 

Cash  expended  prior  to  1908. 

Reserve     well $10,607.45 

Well    No.    4 1,885.38 

$12,492.83 

Cash  expended  during  19(JS. 

New     services $  7,501.52 

Main    extensions 13.679.44 

Pump    house    extension 5,285.23 

Reserve     well 11,505.23 

Well    No.    4 1,548.82 

Additional    water   supply 262.74 

Well    No.    1800 S.Sl 

$39,791.79 

Engineer's  estimate. 
Cost  to  complete  reserve  well. $17. 994. 77 
Cost   to  complete   well  No.    4..     3,251.18 

$21,245.95 

Total     $73,530.57 

Approximate  Estimates  of  Cost  of  Contem- 
plated improvements  in  Plant  of  Peoria  Water 
Works  Co. — These  figures  do  not  include  any- 
thing for  cost  of  real  estate,  nor  for  exten- 
sions to  distribution  system,  but  represent  onl\ 
the  outlays  over  and  above  all  ordinary  ex- 
tensions, which  outlays  should  be  made  as  soon 
as  possible,  and  which  will  add  nothing  to  the 
revenues  of  the  company: 

Additional  water  supply. 
New   well  and   pumping  plant   on   Grif- 
fith tract,   well  and  well  house $12,000.00 

100   h.   p.    motor 1.200. 00 

One  centrifugal  pump.   5.000,000  gallons 

capacity     1.000.00 

Shafting    and    the    erection    of    above 

machinery     800.0(1 

Suction  and  discharge  pipes  and  fit- 
tings          1.000.00 

12,000   ft.    24-inch   C.   I.    pipe 40.000.00 

15.000  ft.   electric  transmission  line 3.600.00 

100  k.  w.  generating  set  at  main  pump- 
ing station,  complete  with  boilers, 
buildings    and    accessories 6. 000. 00 

Total,    not  including  real   estate $65,600.00 

Pumps    for    new    well,    well    No.    4. and 

well    No.    5 946.10 

Motors  for  new  well,  well  No.   69.  wells 

Nos.  4  and  5  and  well  No.   1800 1.684.36 

Krection    of   above   machinery 1. 500.00 

Sinking  and  completion  of  well  No.   4..  3.000.00 

Generating  set,   boilers  and  buildings..  6,000.00 

Transmission    lines 1,500.00 

Total     $14,630.46 
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storage  shed,  coal  bins  and  liandling 
appliances. 
A  new  storage  shed  and  coal  bins 
should  be  built  at  once,  and  their  in- 
stallation siiould  be  followed  by  the 
installation   of  automatic  stokers,  ap- 


proximate estimate  of  cost  of  storage 

shed,  coal  bins  and  stoker.s l.'j.OOO.OO 

Total     $15,000.00 

Grand    total $ti.''.. 230.46 


Note — From  this  should  be  deducted  whatever 
value  may  have  been  given  to  the  existing  coal 
bins  and   to   the   old   frame  storage  shed. 

(To  be  continued.) 


DRAINAGE      AND      IRRIGATION     SECTION 


Cost  of  Operating  a  Drainage  Pumping 

Plant.* 

Description  of  Equip}nent. — The  pumping 
•  plant  for  this  district  is  a  steam  driven  plant 
and  contains  the  following  principal  equip- 
ment: One  300  H.  P.  Erie  City  Iron  Works, 
horizontal  water-tube  boiler,  equipped  with 
open  feed  water  heater,  induced  draft  ap- 
paratus, heater  and  feed  pumps,  etc.  In  ad- 
dition to  the  regular  boiler  gages,  a  recording 
pressure  gage  is  mounted  in  the  engine  room. 
There  is  also  a  10  H.  P.  vertical  boiler,  which 
is  intended  for  cleaning  the  main  boiler  and 
for  starting  up  the  auxiliaries.  The  pump 
room  is  equipped  with  two  Erie  City  Iron 
Works,  250  H.  P.  horizontal,  tandem  com- 
pound, condensing,  4-valvc,  steam  engines, 
each  one  of  which  is  direct  connected  to  a 
•JO-in.  Worthington  centrifugal  pump.  While 
these  pumps  are  called  .JH-in.  pumps,  they 
were  made  from  the  regular  4-"i-in.  pump  pat- 
terns, with  the  exception  that  the  discharge 
opening  of  the  pump  volute  is  expanded  to 
•50  ins.  in  diameter.  The  rated  combined  ca- 
pacity of  the  pumps  is  22.")  cu.  ft.  per  second 
(100,000  gals,  per  minute)  when  working 
against  a  static  head  of  12.-5  ft.  Each  one  of 
the  main  engines  is  fitted  with  a  revolution 
counter.  The  plant  is  lighted  by  a  small  elec- 
tric light  plant.  The  oiling  system  for  the 
main  engines  is  a  continuous  oiling  system, 
the  oil  from  the  bearings  being  collected  and 
automatically  pumped  into  a  filter  located 
above  the  engines  from  which  it  is  returned 
by  gravity  to  the  engine  bearings. 

Method  of  Operating  the  Plant.— At  the  be- 
ginning of  1010  the  Joint  Board  of  Supervisors 
turned  over  the  operation  of  the  pumping  sta- 
tion to  a  Committee  of  Management,  consist- 
ing of  one  Supervisor  from  each  county  and 
a  Drainage  Engineer,  who  is  the  executive  of- 
ficer of  the  committee.  This  committee  was 
instructed  to  look  after  the  details  of  the  man- 
agement of  the  pumping  station  and  make 
quarterly  reports  to  the  regular  meetings  of 
the  Joint  Board  of  Supervisors,  including  a 
financial  report  of  all  expenses  incurred  dur- 
ing the  preceding  quarter,  and  to  present  a 
full  report  for  the  year  at  the  annual  meeting 
of  the  Joint  Board  of  Supervisors.  A  com- 
plete set  of  rules  and  regulations  covering  the 
duties  of  the  Committee  of  Management,  the 
Drainage  Engineer  and  the  .Station  Engineer 
was  adopted,  and  with  this  organization  the 
operation  of  the  pumping  plant  for  1910 
worked  out  very  satisfactorily  and  will  be 
continued   during   1911. 

Method  of  Keeping  Records  and  Descrip- 
tion of  Tests  Made. — The  Station  Engineer 
was  required  to  keep  complete  records  of  the 
pumping  plant  operation  and  make  daily  re- 
ports to  the  Drainage  Engineer.  These  re- 
ports contain  a  great  deal  of  varied  informa- 
tion and  were  calculated  to  keep  the  Drain- 
age Engineer  continuously  informed  regarding 
the  operation  of  the  plant  and  also  to  make  a 
record  from  which  results  of  operation  could 
be  studied  and  reported.  In  addition  to  sub- 
mitting these  reports,  the  Station  Engineer 
was  also  required  to  submit  daily  the  record- 
ing steam  pressure  charts.  In  addition  to 
keeping  these  records,  the  Drainage  Engineer 
made  various  tests  on  the  pumping  plant  equip- 
ment during  the  pumping  season,  including  a 
boiler  test,  and  tests  of  both  engines  and  both 
pumps. 

Cost  of  Operation. — The   following     is     the 


cost   of   operating  the   plant    for    12   months  to 
Dec.   31,    1910: 


o  _ 


Fuel     $2,502.34 

Labor    2,15S.S5 

Supervision  ..  600.12 
Maintenance  .  335. 0.s 
Oil  and  waste,         18:.J2 


OJ 

<;c 

43 

$  6.86 

$3.61 

$0.S6 

3,S 

5.93 

3.12 

0.74 

10 

1.64 

0.S6 

0.21 

6 

0.92 

0.4S 

0.11 

3 

0.50 

0.25 

0.06 

Total     $5,777.51     100     $15.84     $8.32     $1.98 

General  Remarks. — The  pumps  were  started 
March  12  and  were  in  operation  on  90  differ- 
ent days  during  the  year,  a  total  of  1,.519 
pump  hours.  During  some  of  these  days  the 
plant  was  only  operated  for  a  few  hours. 
Fourteen  days  of  operation  during  July  and 
.'Vugust  was  due  to  construction  work  on  the 
suction  bay  and  lowering  of  gravity  outlet 
pipe.  This  operating  would  not  have  been 
necessary  for  drainage  had  the  gravity  outlet 
pipe  been  in  commission.  The  data  sheets 
also  show  that  091,000,000  cu.  ft.  of  water 
were  pumped  during  the  year.  This  is  equiv- 
alent to  a  depth  of  0.995  ft.  over  an  area  of 
l(i,000  acres,  which  is  about  equivalent  to  the 
drainage  area  of  the  district.  This  amount  of 
water  collected  on  a  section  of  land  would 
be  24.5  ft.  deep.  The  total  amount  of  water 
pumped  between  the  1st  of  January  and  1st 
of  July,  which  was  the  active  period  of  pump- 
ing for  drainage  purposes,  was  607,300,000  cu. 
ft.,  equivalent  to  0.872  ft.  of  depth  over  an 
area  of  lO.OOO  acres.  The  rainfall  as  shown 
by  the  average  of  nine  government  rainfall 
stations,  surrounding  this  territory,  for  the 
same  period  was  12.5  ins.  or  1,041   ft. 

The  mechanical  efficiency  of  the  plant  and 
the  total  cost  of  operation,  including  fuel  and 
labor,  makes  a  very  satisfactory  showing.  The 
labor  cost  at  the  plant  was  greater  during  the 
first  six  months  of  the  year  than  will  be 
necessary  again  under  similar  conditions,  Ijc- 
cause  it  was  considered  desirable  to  have  an 
expert,  from  the  factory  of  the  makers  of 
the  engines  and  boilers,  to  go  over  the  plant 
in  the  Spring  and  to  remain  in  charge  of  the 
operation   for  several   weeks. 

The  Station  Engineer  is  emploxcd  lor  his 
whole  time  at  a  salary  of  $1,000  per  year.  The 
Drainage  District  owns  a  house  and  about  six 
or  seven  acres  of  land  at  the  pumping  station 
which  is  furnished  to  the  Station  Engineer 
free  of  charge.  The  total  expense  of  pump- 
ing for  the  first  six  months  amounted  to  an 
average  of  $0.,348  per  acre  based  on  13,000 
acres,  which  is  appro.ximately  the  tax-paying 
area.  The  total  cost  of  maintaining  and  oper- 
ating the  pumping  station  was  $0.4-14  per  acre. 


•Extract  from  Report  of  Committee  of  Man- 
agement of  Pumping  Plant,  Louisa -Des  Moines 
Drainage  District,  No.  4:  ,Tacob  A.  Harman,  En- 
gineer, S.   F.  Wilson  and  E.  "W.  Romkey. 


Irrigation     By     Pumping     Individual 
Wells  With  Power  from  a  Central 
Gas-Producer  Gas-Engine  Elec- 
tric  Generating  Station.* 

Nearly  all  of  the  irrigation  work  accom- 
plished in  the  arid  west  to  date  has  been  by 
gravity.  Probably  not  4  per  cent  has  been 
by  pumping.  Rapid  strides  have  been  made 
in  the  pumping  methods  in  the  last  two  years, 
and  the  future  is  promising.  It  takes  neces- 
sity to  develop  means  to  an  end,  and  such  is 
the  case  for  irrigation.  Probably  not  more 
than  one-tenth  of  the  arid  land  can  be  re- 
claimed  by    gravity    irrigation.     Many   of   the 

♦Condensed  from  a  paper  by  Robert  P.  Woods, 
M,  Am.  Soc.  C.  E..  Roswell.  N.  Mex..  before  the 
Indiana  Engineering  Society,   Jan.    14,   1911. 


rivers  are  too  low  and  the  impounding  of 
some  is  not  practicable.  There  are  many  sit- 
uations demanding  the  pumping  of  water, 
among  which  are  those  requiring  water  lifted 
from  rivers,  lakes,  wells,  underflow  in  valleys, 
from  irrigated  land  that  has  poor  drainage 
and  which  otherwise  would  become  water- 
logged or  soured,  and  for  raising  water  from 
established  canals  to  higher  ground  for  fur- 
ther distribution.  Properly  designed  pumping 
projects  on  relatively  large  scales  are  less 
expensive  to  construct,  and  no  more  e.xpensive 
to  operate  and  maintain  than  gravity  works. 
One  of  the  largest  irrigation  projects,  pump- 
ing from  underground  sources,  in  this  country 
is  that  adjacent  to  the  town  of  Portales,  lo- 
cated in  the  central  eastern  part  of  the  Ter- 
ritory of  New  Mexico  and  but  recently  com- 
pleted. The  distinctive  features  of  this  in- 
stallation are,  pumping  from  a  sub-surface 
water  strata  or  underflow  by  electrically 
driven  direct-connected,  horizontal,  centrifu- 
gal pumps,  the  current  being  distributed  to 
the  various  individual  pumping  plants  from 
a  central  power  station  where  it  is  generated 
by  bituminous  gas  producer  gas  engines, 
direct-connected  to  three  phase,  alternating 
current    generators. 

The  power  plant  has  a  capacity  to  deliver 
lOl.i  second  feet  of  water  against  a  45-ft.  head 
including  friction,  or  an  equivalent  thereto, 
and  when  operating  continuously  at  the  rate 
of  100  second  feet  during  151  days  of  24  hours 
each,  shall  be  capable  of  delivering  3  acre 
feet  of  water  upon  10,000  acres  of  land  when 
pumped  against  the  total  head  of  45  ft.,  or  its 
equivalent  if  against  a  different  total  head. 
Each  pumping  station  is  provided  with  a  pump 
and  motor  of  sufficient  capacity  to  provide  two 
second  feet  of  water  for  each  160  acres.  A 
water  duty  of  3  acre  feet  is  undoubtedly  more 
than  will  be  needed,  2  acre  feet  is  ample. 

Topography.— The  Rocky  Mountain  ranges 
extend  into  the  north,  west  and  southwest- 
ern portions  of  New  Mexico.  The  eastern, 
southern  and  part  of  middle  western  portions 
are  on  high  plateaus  or  river  valleys.  .iMti- 
tude  varying  from  3,000  to  8,000  ft.  above  sea- 
level  ;  that  at  Portales  is  4,050  ft.  The  soil  va- 
ries from  a  reddish,  sandy  loam  to  an  occa- 
sional adobe.  It  is  alluvial  in  character,  de- 
rived principally  from  volcanic  rocks,  and  is 
fertile,  rich  in  potash  and  phosphoric  acid, 
and  fairly  well  supplied  with  humus  that  is 
rich  in  nitrogen.  The  nitrogen  contents  can 
be  easily  maintained  and  increased  by  the  use 
of  leguminous  crops,  such  as  peas  and  alfalfa, 
in  a  crop  rotation.  A  gyp  rock  formation  oc- 
casionally underlies  the  loam  and  clay  strata. 
Rainfall. — The  average  annual  rainfall  for 
New^  Mexico  is  from  10  to  20  ins.,  with  the 
higher  averages  in  the  eastern  portion.  The 
average  for  Portales  and  vicinity  during  1905 
and  1906  was  21.30  and  21.78  ins.  respectively, 
but  1907-08-09  averaged  scarcely  10  ins.  per 
annum;  1910  averaged  14.75  ins.  Owing  to 
the  wide  range  in  temperature  between  day 
and  night,  the  me.in  vearlv  temperature  is 
from   44"   to  (12°    F. 

Water  Supply. — Because  of  the  broken  strat- 
ification in  the  natural  formation  of  New 
Mexico,  a  great  many  small,  and  some  of  the 
larger  streams  entirely  disappear  into  the 
underflow.  The  source  of  the  Portales  sup- 
ply is  underground  and  there  is  no  river  Mow- 
ing within  many  miles  of  the  project.  The 
theory  has  been  advanced  that  the  contour  of 
the  country,  the  geological  formations  and  the 
character  of  the  water  bearing  strata  clearly 
indicate  that  the  source  is  that  of  an  old- 
time  river,  formerly  connected  to  the  head- 
waters of  the  Brazos  River,  and  that  it  now 
flows,  the  headwaters  being  in  the  Rocky 
Mountains.    This  theory  in   all   its  fullness   is 
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Fig.    1  —  General    Map    Showing   Transmission    Lines,    Pumping    Plants    and    Irrigated    Areas, 

Portales   Irrigation   Project. 


properly  doubted.  It  may  be  in  part  as 
stated,  because  located  in  a  broad  valley  and 
again  in  part  from  percolation  over  a  wide 
range  of  country.  Lack  of  investigations  re- 
quiring time  and  e.xpense  prevents  clear  anal- 
ysis at  this  time. 
While  the  water  supply  is  similar  to  that  at 


the  Garden  City,  Kan.,  pumping  proposition, 
it  differs  somewhat,  in  that  the  latter  has  its 
source  in  the  valley  of  a  flowing  river,  the 
Arkansas.  From  the  point  of  supply,  it  has 
nothing  in  common  with  that  of  the  pumping 
scheme  at  Williston,  N.  D.,  as  there  the  water 
is  pumped  direct  from  the  Missouri  River,  the 


pumps  being  placed  on  barges  in  the  river  and 
the  power  station  on  shore  adjacent. 

There  has  been  no  official  test  of  the  in- 
dividual plants  as  yet,  but  while  developing 
the  wells  it  was  noted  that  for  about  si.x 
hours  one  day  there  were  40  plants  in  opera- 
tion and  although  the  power  station  equip- 
ment was  operating  below  full  speed,  and  the 
wells  were  yielding  much  sand,  each  well 
was  delivering  from  400  to  1,"200  gals,  per 
minute;  a  fair  average  would  be  (loO  G.  P.  M., 
or  a  total  of  26,000  G.  P.  M.,  a  highly  sat- 
isfactory showing. 

rOWER    PL;\NT. 

The  power  station  (Fig.  1)  is  located  about 
one  mile  north  from  the  center  of  the  town  of 
Portales,  N.  Mex.,  and  adjacent  to  the  East- 
ern Railroad  of  New  Mexico,  a  branch  line 
of  the  Santa  Fe  System.  The  building  is  as 
plain  as  it  was  possible  to  construct  it.  The 
main  idea  was  to  secure  a  good  substantial 
structure  and  accordingly  the  foundations  are 
of  concrete,  all  the  walls  brick,  the  roof 
trusses  of  steel  and  the  roof  covering  heavy 
galvanized  iron.  The  plant  is  for  irrigation 
of  farm  lands  only,  and  not  intended  to  oper- 
ate in  the  winter,  hence  the  gables  in  the  pro- 
ducer room  are  open  and  no  heating  system  has 
been  installed.  The  engine  room  is  64  ft.  by  68 
ft.  inside  dimensions,  and  2  ft.  in  height  from 
the  cement  floor  to  the  bottom  of  the  roof 
trusses ;  the  roof  has  a  V4.  pitch.  The  producer 
room  is  34x64  ft.  inside,  and  28  ft.  in  height 
from  the  cement  floor  to  the  bottom  of  the 
steel  trusses ;  pitch  of  roof  same  as  engine 
room. 

Water  Supply  at  Plant. — The  water  for 
plant  operation  is  derived  from  a  special  well 
located  in  a  brick  pump  house  adjoining  the 
plant  (Fig.  2).  The  well  was  drilled  about 
no  ft.  At  21  ft.  below  the  surface  of  the 
ground,  the  first  strata  of  water  was  encoun- 
tered and  the  pumping  equipment  consist- 
ing of  two  No.  4  horizontal  centrifugal 
pumps,  direct-connected  to  two  20  H.  P.  mo- 
tors, was  placed  1  ft.  above  the  water  on  con- 
crete foundations.  The  pit  was  made  11  ft. 
in  diameter  and  cased  with  concrete.  One 
pump  is  sufficient,  the  other  being  a  spare 
unit.  The  water  is  pumped  into  a  steel  tank 
holding  15,000  gals.,  the  bottom  of  the  tank 
being  elevated  .50  ft.  above  the  ground ;  this 
height  was  necessary  to  obtain  proper  nres- 
sure  for  engine.  The  main  supply  pipe  is  8 
ins.,  with  a  4  in.  branch  to  the  producers,  and 
a  6-in.   branch  to  the   engines. 

Coal  Conveyor.  —  Adjoining  the  producer 
room  is  a  coal  bin  60  ft.  long  by  .30  ft.  wide 
with  average  height  of  8  ft.  The  coal  is  taken 
from  the  bin  in  a  bottom  dump  hopper  on_  a 
push  car  operated  on  a  24-in.  gage  industrial 
track.  The  hopper  holds  about  750  lbs.  of 
bituminous  coal.  Immediately  inside  of  the 
building  the  hopper  is  raised  about  18  ft.  by 
an  electric  hoist  and  conveyed  to  the  coal  gal- 
lery by  a  trolley  wheel  operating  along  an 
8-in.  beam  suspended  over  the  gallery.  This 
coal  gallery  or  charging  platform  is  along  one 
side  of  and  level  with  the  tops  of  the  produc- 
ers. 

Engines.— There  are  two  27x30  in.  Westing- 
house,  horizontal,  tandem,  double  acting,  single 
crank,  direct-connected  750  H.  P.  .gas  engine^s; 
revolutions  per  minute  at  normal  load.  152. 
Rating  as  at  the  altitude  of  4.O00  ft.  above 
sea  level,  the  engine  can  be  overloaded  10  per 
cent  for  3  hours.  (Figs.  3  and  -l.)  They  are 
governed  by  automatically  controlling  the  ex- 
plosive mixture  to  suit  that  load  on  them ;  the 
inlet  gear  is  especially  adapted  for  the  bitimii- 
nous  gas.  The  gas  has  a  minimum  heat 
value  of  not  less  than  110  effective  B.  T.  U. 
per  cubic  foot  at  62°  F.,  and  30  ins.  mercury; 
it  is  supplied  to  the  engine  at  not  less  than 
2  ins.  pressure  by  water  column  and  at  a 
temperature  of  about  80°  F.  The  engine  found- 
ations are  of  massive  concrete  extending  to 
rock  foriuation  14  ft.  below  the  base  of  the 
frame.  The  weight  of  one  of  the  engines 
alone  is  146  tons,  includirng  the  generator  it 
is  161  tons.  Each  fly  wheel  weighs  .about  41 
tons.  .At  least  four  pieces  of  each  unit  neces- 
sarv  to  handle  in  erection  was  over  20  tons. 
No"  crane  has  as  yet  been  installed. 

The  pressure  of  gas  going  to  the  engmes  is 
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Fig.  2— Plan  of  Producer  Gas  Engine  Generating    Station,    Portales    Irrigation    Project. 


regulated  by  two  gas  regulators,  acting  with 
two  butterfly  valves. 

Generators. — There  are  two  600  kilovolt  am- 
pere, 3-phasc,  60-cycle,  GOO-volt,  1.52  R.  P.  M. 
Westinghouse  alternating  current  engine  type 
generators;  two  2.5  kilowatt.  12.5  volt,  1,100  R. 
P.  M.  belted  type  exciters,  belted  to  a  pulley 
on  the  shaft  extension  on  each  generator  unit; 
three  400  K.  V.  A.,  600  to  11,000  volt  oil  in- 
sulated self  cooled  transformers.  The  switch 
board  and  lightning  arresters  are  the  West- 
inghouse standard  make,  consisting  primarily 
of  a  four-panel  switchboard,  electrolytic  light- 
ning arresters,  and  the  necessary  ammeters, 
wattmeters,  switches,  circuit  breakers,  choke 
coils  and  minor  incidentals. 

Air  Starting. — The  engines  arc  started  by 
air  pressure,  the  equipment  consisting  of  an 
air  compressor  belt  connected  to  a  20  H.  P. 
gasoline  engine.  There  are  five  style  D  air 
tanks,   each  about  2   ft.  9  ins.   in   diameter  by 

5  ft.  in  height. 

Ignition. — The  initial  starting  is  from  a  stor- 
age battery  which  is  charged  by  a  "A  k.  w.  gen- 
erator, this  in  turn  is  operated  by  the  gasoline 
engine  connected  to  the  compressor  outfit. 
.\fter  starting,  the  ignition  is  furnished  from 
a  small  motor  generator  set  located  at  the 
switchboard. 

Lubrication. — A  continuous  pressure  oiling 
system  is  installed  and  includes  a  storage 
tank  placed  on  a  bracket  on  the  division  wall 
about  20  ft.  above  the  floor ;  two  filter  tanks 
located  on  the  floor  below  the  filter. 

Producer. — The  producer  equipment  con- 
sists of  three  500  H.  P.  Westinghouse  doul)le 
fire  zone,  center  offtake  suction  type  bitumi- 
nous gas  producers  (Figs.  3  and  4).  Three 
No.  7  Root  exhausters  and  one  No.  4  auxil- 
iary exhauster  same  type;  three  dry  scrub- 
bers, each  about  6  ft.  in  diameter  by  8  ft.  in 
height.  Three  static  washers ;  three  25  H.  P. 
motors  for  operation  of  the  three  large  e.x- 
hausters ;  one  12  H.  P.  gasoline  engine  for 
operating  the  auxiliary  exhauster;  two  gaso- 
meters; a  gas  mixing  drum  or  header  6  ft. 
in  diameter  and  52  tt.  in  length ;  a  20  in.  gas 
supply  header  52  ft.  long,  together  with  neces- 
sary water  supply  and  discharge  pipes,  gas  and 
air  piping,  valves  and  accessories. 

Each  producer  consists  primarily  of  an  up- 
per and  lower  cylindrical  steel  sheet  of  about 
%  in,  plate  riveted  and  calked,  and  lined 
with  it  ins.  of  first  quality  fire  brick  laid  in  fire 
clay  and  rubbed  to  close  joints;  the  upper  shell 
or  zone  is  a  little  narrower  than  the  lower; 
midway  between  the  two  is  a  hollow  annular 
steel  forging  called  the  vaporizer,  which  is 
kept  filled  with  water  to  within  several  inches 
of  its  top,  permitting  air  to  mix  with  the 
steam  from  the  water.  It  also  forms  the  gas 
offtake.  The  lower  zone  rests  on  a  cast  iron 
base,  the  lower  part  of  which  extends  into  the 
water  pan  of  the  foundations,  forming  a 
water  seal.  Suitable  poke  holes  are  provided 
which  afford  access  to  all  parts  of  the  full  bed. 
Iron  stairways,  galleries  and  hand  rails  are 
installed  for  convenience,  and  safety  of  opera- 
tives. The  top,  which  is  water  cooled,  has 
four  coal  charging  openings,  each  about  18 
ins.  in  diameter.  Air  pipes  connect  the  atmos- 
phere with  the  vaporizer  and  top  of  the  up- 
per zone  and  with  the  tuyere  of  air  inlet  in 
the  center  and  lower  part  of  the  bottom  zone. 
The  maximum  width  of  the  producer  is  13  ft. 

6  ins.,  and  height  from  floor  to  top  is  16  ft. 
The  weight  of  a  producer  installed  including 
bricking  is  about  60  tons. 

Mctluni  of  0[hcration. — Briefly  described, 
the  fuel  bod  charged  with  bituminous  coal 
extends  from  !iear  the  bottom  of  the  lower 
zone  up  to  within  a  couple  of  feet  of  the  top 
of  the  producer.  The  process  of  the  produc- 
tion and  distribution  of  the  gas  whifh  is  a 
carbon  monoxide  is  as  follows:  Air  and  a  lit- 
tle steam  enter  above  the  tire  in  the  top  zone 
and  below  the  fire  in  the  bottom  zone ;  the 
draft  in  the  upper  section  is  downward  and 
carries  the  volatile  constituents  through  the 
fuels,  causing  their  disintegration ;  but  little 
combustion  of  the  fixed  carbon  takes  place  in 
the  upper  section,  the  residue  consisting  almost 
entirely  of  coke ;  the  coke  passes  down  as  the 
ashes   are   removed   from   the   water  seal   into 
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Fig.  3 — Sectional    Elevation   of   Producer  Gas    Engine    Generating    Station.     Portales     Irriga- 
tion   Project. 


the  lower  zone  which  acts  as  a  simple  updraft 
producer.  The  coke  in  its  descent  becoming 
hotter  causes  the  change  of  carbon  dioxide 
into  carbon  monoxide.  The  gas  collects  at 
the  vaporizer,  from  which  it  passes  through 
the  offtake  pipe  at  a  temperature  of  500°  to 
550°  F.,  on  to  the  static  washer  where  it  is 
sprayed    with    water,    then     through    the     dn' 


scrubber  which  is  rilled  with  excelsior  for 
cleaning  the  gas,  and  on  to  the  mixing  header ; 
from  there  to  the  exhauster,  and  from  the  ex- 
hauster through  the  20  in.  supply  header  to 
the  supply  pipes  leading  to  the  engines.  The 
action  of  the  exhauster  is  such  that  it  m.Tin- 
tains  a  suction  through  the  mixing  header, 
washer   and    scrubber,    back    to    the    producer 


so  that  the  air  and  ^tcam  reciuircd  by  the  lat- 
ter arc  forced  in  by  the  pressure  of  the  at- 
mo.sphere ;  the  exhauster  also  maintains  the 
required  pressure  of  not  less  than  2  ins.  by 
water  oohinui  in  the  pipe  lines  leading  to  the 
engine.  For  the  purpose  of  increasing  or  di- 
ininishing  the  supply  of  gas  to  the  engines  due 
to  fluctuating  loads,  butterfly  valves  are  in- 
stalled  and    regulated   by   gasometers. 

.\  bituminous  coking  New  Mexico  coal  con- 
taining about  12,500  B.  T.  U.  per  pound  is 
used  at  the  plant.  The  cost  in  the  plant  bin 
is  $5.20  per  ton;  this  may  be  cheapened  later. 

he  pcrforiTiance  of  the  gas  engines,  produc- 
ers, generators,  transformers  and  motors  is 
such  that  the  cost  of  the  items  of  fuel,  labor, 
oil  and  waste  for  the  power  plant  is  less  than 
1  ct.  per  kilowatt  hour  as  measured  at  the 
bus  bars  when  the  engines  are  operated  at 
full  rated  capacity,  and  the  cost  of  the  same 
Items  is  less  than  !V4  cts,  per  kilowatt  hour 
measured  by  the  meters  at  the  various  indi- 
vidual pumping  plants. 

TR.ANSMISSION    SYSTEM. 

i  he  total  length  of  the  transmission  lines 
(Fig.  1)  is  7.3.75  miles,  of  which  the  primary 
or  11,000  volt  alternating  current  line  is  38.40 
miles  and  tlie  secondary  or  550  volt  alternat- 
ing current  line  is  35.35  miles ;  they  are  num- 
bered from  .\  to  1  inclusive,  the  longest  line 
leading  direct  from  power  station  is  sHghtly 
ovei-  15  miles.  All  of  the  lines  are  of  bare 
copper  wire  varying  in  size  from  No.  8  to 
No.  3.  The  total  lineal  miles  of  wire  used 
was  225  and  the  total  weight  about  100,000 
pounds. 

Excluding  the  step-up  transformer  equip- 
ment at  the  power  plant  there  are  17  trans- 
former stations  in  the  project.  These  are  lo- 
cated as  per  requirements  and  uniformly  dis- 
tributed throughout  the  work ;  the  housing 
consists  of  a  small  frame  structure  partly 
closed.  Each  station  has  a  bank  of  three 
11.000  to  575  volt  outdoor  type  Westinghouse 
transformers,  the  size  of  the  several  stations 
varying  from  two  25  K.  V.  A.  to  two  50  K.  V. 
A.  units.  In  six  of  the  transformer  stations, 
primary  potential  lightning  arresters  were 
placed.  These  were  proportioned  according 
to  distance  of  line  as  nearly  as  possible. 

Wherever  primary  and  secondary  lines  are 
on  the  same  poles,  a  35-ft.  length  was  used; 
for  the  primary  lines  alone.  -30  ft.  and'  for  sec- 
ondary lines  only  25  ft.  lengths.  The  poles 
are  cypress  having  7-in  tops.  The  cross  arms 
are  standard  6-ft.  Washington  fir.  The  poles 
are  painted  with  two  coats  of  carbolineum 
for  a  distance  of  2  ft.  above  and  2  ft.  below 
the  ground  line. 

INDIVIDU.\L    PUMPING    PL.\NTS. 

Excluding  the  pumping  plant  at  the  power 
station,  there  are  69  individual  pumping  plants, 
hey  are  so  much  alike  in  their  salient  fea- 
tures that  one  may  be  considered  typical  of  all. 
The  distance  from  the  surface  of  the  ground 
at  the  various  wells  or  plants,  to  the  sur- 
face water  or  water  plane  varied  from  15 
ft.  to  50  ft.  (Fig.  2.)  Pits  were  dug  by  the 
farmers  around  the  wells,  6  ft.  by  10  ft.  down 
to  the  water  and  the  pumping  equipment  of 
pump  and  motor  was  placed  in  these  pits 
within  6  ins.  to  12  ins.  of  the  water  plane  on  a 
concrete  foundation.  The  walls  of  the  pits 
were  not  cased.  This  has  been  left  to  a  future 
prosperity  or  posterity.  In  most  instances  the 
soil  seemed  firm  enough  to  stand  unprotected 
a  couple  of  seasons,  but  where  question- 
able the  sides  were  shored  with  timber. 

The  equipment  at  each  plant  includes  a  spe- 
cial .American  Well  Works  6  in.  type  E.  M.  B., 
horizontal  centrifugal  pump  with  an  extended 

lase  and  flexible  coupling  to  receive  a  motor. 

The  pump  has  a  capacity  of  900  gals,  of  water 
per  minute,  when  running  at  a  speed  of  1,135 
revolutions  per  minute  against  the  total  head 
assumed ;  the  suction  of  the  pump  is  6  ins. 
discharge,  8  ins.  diameter,  of  shaft  1%  ins., 
with  open  impeller.  Each  pump  is  equipped 
with  a  cistern  pump,  nipple  and  valve  con- 
nected in  top  of  volute  for  priming.  There 
are  also  an  8-in.  vertical  check  valve  with  flange 
connection  and  a  6  in.  to  8  in.  increaser 
flanged  elbow  for  suction  on  pumps. 

The  motors  at  the  various  plants  vary  in 
size  from  15  H.   P.  to  25  H.   P.,  and  are  the 
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Fig.   A — Sketches    Showing    Details    of    Installation,     Portales     Irrigation     Project. 
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Westinghouse  three-phase,  60-cycIe,  550-volt, 
1,135  revolutions  per  minute,  "CCL"  motor, 
direct  connected  to  the  pumps  on  the  extended 
pump  base.  The  current  is  carried  to  the  mo- 
tor on  three  rubber  covered  copper  wires 
placed  in  a  small  iron  pipe  conduit,  joining 
the  secondary  line  on  a  small  pole  a  few  feet 
from  the  pit. 

A  30  ft.  length  of  standard  8  in.  steel  cas- 


ing is  screwed  to  the  suction  elbow  and  sus- 
pended in  the  well,  acting  as  a  suction  or  tail 
pipe  to  exclude  .-lir  and  preserve  a  vacuum 
when  starting  the  pump.  'l"he  discharge  pipe 
is  10  ins.  of  heavy  galvanized  iron,  increasing 
from  8  ins.  at  tlie  check  valve  to  10  ins.  in  a 
distance  of  about  (!  ft.  and  a  long  radius  elbow 
is  placed  near  the  top  of  the  pit. 
The  covering  of  thr  pit  is  of  wood,  vcrv  sim- 


ple  in   design   and   inexpensive.      (Fig.   2.) 

The  electrical  equipment  for  applying  the 
power  is  located  in  a  small  wooden  box  fas- 
tened to  the  small  pole  near  each  plant.  (Fig. 
2).  It  consists  of  an  auto  starter,  circuit 
breaker,  and  a  recording  wattmeter.  Above 
the  box  on  the  cross  arm  are  three  safety  gaps 
for  lightning  protection. 

The  pumping  equipment  at  the  power  plant 
dififers  from  the  individual  farm  plants  in 
that  it  has  two  No.  4  pumps,  two  25  H.  P.  mo- 
tors, wrought  iron  discharge  pipe,  a  concrete 
lined  pit  and  a  brick  pump  house,  with  the 
starting  equipment  in   the  house. 

The  discharge  weirs  or  boxes  were  to  be 
built  by  the  individual  land  owners  and  vary 
from   concrete   and    wood    to    none   at    all. 

WELLS. 

The  general  character  of  the  formation  of 
the  various  strata  at  most  of  the  wells  is  fairly 
represented  by  that  at  the  power  plant.  (Fig. 
2.)  Beginning  at  the  surface  of  the  ground 
this  well  shows  ^Vz  ft.  of  soil;  28'/^  ft.  of  mis- 
cellaneous limestone  and  gray  sandy  clay  and 
gray  clayey  sand,  with  the  water  table  22  ft, 
below  the  level  of  the  ground:  11  ft.  of  pack 
sand,  light  red  in  color;  5  ft.  of  sand  and 
gravel,  white ;  6  ft.  pack  sand,  dark  red ;  9  ft. 
quicksand,  red;  11  ft.  coarse  sand,  red;  9  ft. 
sand  rock,  pink ;  7  ft.  clayey  sand,  red ;  6  ft. 
soft  sand  rock,  red;  11  ft.  water  worn  gravel; 
8  ft.  sandy  clay  to  clay,  red.  The  total  depth 
from  surface  to  bottom  of  well  is  115  ft. 

The  machines  used  in  drilling  the  various 
wells  were  cable  rigs,  consisting  of  a  14  H.  P. 
steam  traction  No.  5  Keystone  machine,  a  10 
H.  P.  steam  traction  No.  3  Keystone,  and  a 
6  H.  P.  gas  engine  Axtell  No.  10  A  machine. 

The  depth  of  drilling  averaged  about  90 
ft.  below  the  bottom  of  the  pit  or  water  plane; 
the  depth  depending  on  the  apparent  suf- 
ficiency of  the  water  supply  as  judged  by  the 
character  of  strata  encountered;  the  desired 
amount  being  2  sec.  ft.  or  900  gals,  per  min- 
ute. The  water  plane  varied  in  depth  below 
the  surface  of  the  grotnid  from  15  ft.  to  50 
ft. 

The  wells  were  drilled  so  as  to  insert  a 
14-in.  16-gage  galvanized  iron  pipe  casing. 
Whenever  a  quicksand  stratum  was  encoun- 
tered if  the  thickness  exceeded  1  ft.,  it  was 
cased  off  with  either  14  or  16-gage  galvanized 
iron  to  3  ft.  below  the  quicksand ;  all  other 
casing  was  20-gage  galvanized  iron  pipe,  and 
at  all  water  bearing  strata,  excepting  quick- 
sand, it  was  perforated  with  slots  1  in.  in 
length,  Va-m.  in  width,  spaced  about  %-in. 
centers  transversely  and  1%-in.  centers  longi- 
tudinally. The  discharge  pipe  at  all  olants 
excepting  the  one  at  the  power  plant  was  10- 
in.  galvanized  iron ;  at  tlie  latter  it  was  stand- 
ard wrought  iron  pipe. 

Referring  more  in  detail  to  the  illustrations 
the  four  maps  are  indicated  as  Figs.  1  to  4. 
Figure  1  exhibits  as  noted  in  the  title  the 
"Transmission  Lines,  Pumping  Plants  and  Ir- 
rigated Areas"  and  also  the  transformer  sta- 
tions, marked  with  size  of  each  of  the  two 
transformers  at  the  station ;  primary  light- 
ning arresters  and  hydrographic  contours 
showing  depths  to  the  water  plane.  The 
transmission  lines  are  numbered  with  capital 
letters  from  A  to  1  inclusive  and  the  individ- 
ual plants  with  the  letter  of  the  line  and  a 
number.  The  horse  power  plants  with  the 
motor  at  each  plant  is  indicated.  The  primary 
lines  are  shown  in  solid  heavy  lines  and  the 
secondary  in  short  dash  lines  sizes  of  each  are 
given.  The  irrigated  areas  making  up  the 
10,000  acres  under  the  project  are  the  shaded 
sections.  Each  plant  unit  is  on  the  basis  of 
160  acres  each.  There  are,  however,  some 
slight  variations  more  or  less  from  this  acre- 
age. The  plant  at  upper  left  hand  corner 
of  the  plate  is  the  farthest  from  the  power 
station;  it  is  about  16  miles  distant. 

Figure  2  is  the  plan  of  power  house  and 
shows  the  location  of  the  various  machinery ; 
on  the  right  is  the  producer  room  31x64  ft.; 
on  the  left  is  the  engine  room  64x68  ft.,  in- 
side dimensions.  Figure  3  shows  a  .Sectional 
Elevation  of  Power  House;  on  the  right 
is  the  producer  room;  on  the  left  the  engine 
room.     Figure  2  shows  details  of  various  fea- 
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lures  of  the  installation ;  all  have  been  de- 
scribed in  the  text  and  will  only  be  referenced 
here.  On  the  left  is  represented  a  "Typical 
Individual  Pump  Installation";  in  the  center 
is  shown  the  Power  House  Piniip  Installation ; 
to  the  right  of  the  center  is  a  graphical  pic- 
ture of  an  "Extract  from  the  Well  Log  Book," 
showing  typical  formation  of  strata  at  the 
power  house  well ;  in  the  upper  right  hand  cor- 
ner  is  exhibited   the   Pole   Line  Arrangement 


and  below  it  the  Power  House  Arrangement 
on  which  is  shown  the  method  of  providing 
for  additions  to  the  plant. 

The  project  is  controlled  by  the  Portales 
Irrigation  Co.,  a  commimity  corporation  of 
energetic  resident  farmers,  who  arranged  for 
the  drilling  of  their  individual  wells.  It  was 
developed  and  exploited  by  the  Western  Con- 
struction Co.  of  Wichita,  Kan.,  and  con- 
structed by  them  under  the  immediate  direc- 


tion and  supervision  of  the  writer.  The  stock- 
holders of  the  Irrigation  company  are  indi- 
vidually owners  of  the  numerous  parcels  of 
land  embraced  in  the  10,000  acres  irrigated  in 
this  undertaking,  and  the  subject  to  an  issue 
of  first  mortgage  6  per  cent  gold  bonds  are 
the  owners  of  the  entire  works.  Actual  con- 
struction began  in  February,  1910,  and  partial 
operation  was  started  in  August.  The  work 
was  finished  about  Jan.  1,  1911. 
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Recommended  Plan  and  Estimates  of 
Cost  for  a  Passenger  Subway  Sys- 
tem for  the  City  of  Chicago. 

The  formulation  of  working  plans  and  rec- 
ommendations lor  a  passenger  subway  system 
tor  the  city  of  Chicago  was  begun  about  12 
months  ago  by  Mr.  Bion  J.  Arnold,  Chief  Sub- 
xvsrjs  Engineer.  In  a  report  submitted  Feb.  6 
fo  the  Mayor  and  the  Local  Transportation 
Committee  of  the  City  Council,  Mr.  Arnold 
outhnes  briefly  the  character  and  scope  of  the 
studies  made  and  presents  in  full  his  recom- 
mended plan  for  subway  location,  construction 
and  development.  The  following  is  a  con- 
densed summary  of  this  report: 

The  problem  of  preparing  working  plans  at 
the  present  time  for  a  subway  system  for  the 
City  of  Chicago  is  especially  dit^cult,  not  only 
because  of  the  physical  ditficulties  introduced 
by  the  existence  of  the  present  Illinois  Tunnel, 
consisting  of  about  GO  miles  of  freight  tunnel, 
which,  in  general,  is  but  33  ft.  below  the  sur- 
face of  the  streets,  but  also  from  the  further 
fact  that  the  policy  of  the  city  is  not  yet 
settleti  as  to  the  method  of  financing  subways. 
A  further  complication  is  introduced  by  tlie 
traction  settlement  ordinances  of  Feb.  11,  190 1, 
under  which  the  surface  lines  are  operating, 
having  a  provision  whereby  the  surface  line 
companies  are  required,  upon  the  demand  of 
the  city,  to  furnish  money  toward  the  construc- 
tion of  subways,  provided,  however,  that  these 
companies  have  the  full  use  of  the  subways  so 
constructed,  up  to  the  capacity  that  they  re- 
quire. 

In  order  to  produce  plans  which  will  meet 
all  reasonable  and  fundamental  objections 
likely  to  arise  during  the  discussion  and  final 
determination  of  the  city's  subway  policy,  as 
well  as  the  engineering  and  operating  condi- 
tions which  will  be  imposed  upon  a  subw'ay 
system  when  built,  it  has  seemed  necessary  to 
prepare  plans  for  two  distinct  systems  but  to 
recommend  the  one  which  seems  the  better. 

Plan  No.  1  is  for  a  high  speed,  compre- 
hensive system,  designed  to  ultimately  cover 
the  entire  city,  in  which  could  be  operated 
high  speed  and  local  trains,  independent  of 
any  of  the  present  traction  companies.  This 
system  could  be  built  by  the  city  or  by  private 
capital,  without  the  use  of  any  money  from 
the  present  surface  line  companies,  or  by  utiliz- 
ing this  monev,  if  the  city  decided  to  do  so. 
Upon  the  tracks  of  this  subway  could  at  first 
be  run  the  present  surface  line  cars,  later  the 
trains  of  the  present  elevated  roads,  and  fin- 
ally, when  extended,  the  trains  of  a  high 
speed  comprehensive  subway  system  covering 
the  entire  city,  thus  making  it  possible  to 
promptly  relieve  the  present  surface  line  con- 
gestion at  moderate  cost  by  constructing  only 
a  portion  of  the  system  at  first,  and  later  to 
eliminate  the  entire  present  elevated  loop 
structure,  and  at  the  same  time  have  the 
nucleus  of  a  high  speed  subway  system,  which 
cnuld  be  extended  from  time  to  time,  as  con- 
ditions warranted,  until  it  covered  the  entire 
city,  approximately  as  shown  by  Fig.  3. 

Plan  No.  2  is  for  a  system  desi.gned  to  be 
used  exclusively  by  the  surface  line  cars  for 
the  relief  of  present  congestion  in  the  business 
district,  utilizing  the  existing  tunnels  under 
the  river,  and  so  located  that  it  would  not 
interfere  with  the  ultimate  construction  of  the 
high  speed  subway  of  Plan  No.  1.  LTnder  this 
plan  the  city  could  allow  the  surface  line  com- 


panies to  construct  a  subway  system,  suitable 
lor'surface  cars,  with  their  own  money,  or  call 
upon  the  present  surface  line  companies  for 
the  money  defined  in  the  ordinances,  and  con- 
struct it  joiiuly  with  them,  or  not  as  it  saw 
fit.  Since  the  system  is  located  upon  streets 
which  would  not  be  necessary  in  the  construc- 
tion of  the  system  outlined  in  Plan  No.  1, 
the  city's  interests  would  not  be  jeopardized 
for  the  ultimate  constructioti  of  a  future  inde- 
pendent high  speed  subway. 

F'undamcnlally,  no  subway  plan  should  be 
adopted  involving  any  system  of  loops,  or 
other  methods  of  construction,  which  will  pre- 
vent the  building  of  a  high  speed  subway  sys- 
tem ultimately  covering  the  entire  city,  through 
which  high  speed  trains  could  be  run,  for  no 
extensive  subway  system  can  be  justified  from 
an  investment  viewpoint  unless  it  is  so  designed 
that  ultimately  high  speed  trains  each  having  a 
capacity   of   not   less    than    10   of   the   present 


ern  termini  to  the  northern  lerniini.  wherever 
they  ni.iy  be  located,  and  vice  versa,  upon  as 
straight  tracks  as  practicable,  on  one  or  more 
of  the  following  streets;  Michigan  avenue, 
Wabash  avemie.  State  street,  Clark  street, 
F'ifth  avenue,  Halsted  street.  Western  avenue, 
etc.,  as  the  future  may  demand. 

Second.  Similar  east  and  west  subways,  with 
the  grades  separated  where  they  cross  the 
north  and  south  subways,  located,  to  start 
with,  say,  on  Madison  street,  and  eventually 
upon  such  other  east  and  west  streets,  north 
and  south  of  Madison  street,  as  future  condi- 
tions may  demand. 

Third.  These  north  and  south  and  east  and 
west  subways  eventually  to  be  supplemented 
by  diagonal  subways  upon  Milwaukee  avenue. 
Blue  Island  avenue.  Archer  avenue  and  such 
other  diagonal  streets,  as  the  future  may  de- 
termine best  to  locate  subways  upon. 

Since    the   city   extends    in   three    directions 
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Fig.   1. — Map  Showing  the  Construction,  by    Successive  Steps,  of  the  Recommended  Plan. 

or  Plan  I.  Chicago  Subways. 


elevated  cars  could  operate  through  it  at  times 
of  maximum  traffic,  as  it  is  only  by  this  method 
that  the  cost  of  operation  per  car  mile  of  such 
a  system  can  be  brought  low  enough  to  justify 
the  heavy  investment  necessary  for  long  dis- 
tance subways,  and  take  care  of  the  high  fixed 
charges  necessitated  in  their  construction. 
This  does  not  mean  that,  aside  from  financial 
reasons,  it  is  not  advisable  to  construct  at  once 
enough  subway  in  the  business  district  to  re- 
lieve the  present  congestion  of  surface  and 
elevated  cars,  but  it  does  mean  that  the  ultimate 
plan  to  be  kept  in  mind  in  analyzing  the  trans- 
portation problem  of  the  City  of  Chicago 
should  be  one  that  will  lead  toward  securing 
a  transportation  system  that  will  eventually 
gather  the  passengers  by  means  of  surface  line 
ears  and  deliver  them  to  high  speed  subway  or 
elevated  trains  which,  in  turn,  will  bring  them 
to  and  through  the  business  district. 

The  principles  upon  which  such  a  subway 
.system  should  be  constructed  are  as   follows : 

First.    Through   operation    from   the   south- 


only  it  is  necessary  to  return  to  the  west  side 
some  of  the  cars  coming  from  that  side,  by 
reversing  their  direction.  This  is  accomplished 
in  the  plan  under  consideration  by  loop  termi- 
nals in  preference  to  stub  end  terminals,  for 
by  the  loop  method  continuous  operation  is 
permitted  with  the  corresponding  increased  ca- 
pacity and  speed,  and  the  elimination  of  danger 
in  operation. 

The  east  and  west  subways  (with  the  ex- 
ception of  the  one  on  Randolph  street  which 
must  run  at  high  level  east  of  the  south 
branch  of  the  river  in  order  to  allow  the  north 
and  south  subways  to  pass  under  the  river  at 
grades  not  exceeding  those  of  the  west  side 
subways)  after  once  having  descended  to  come 
under  the  river  should  remain  down  and  pass 
under  the  north  and  south  subways  in  the  pres- 
ent business  district,  although  w'est  of  the 
south  branch  of  the  river,  the  east  and  west 
subways  could  be  constructed  as  high  level 
subways,  but  dipping  to  allow  the  Halsted 
street   and  Western   avenue  subways,  or  such 
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Fig.  2. — Map  Showing  the   Location  of   High    Level  and  Low  Level  Subways,  Recommended   Plan,  or  Plan 
(Hiali   level  subwavs  shown  bv  full   lines.     Lmv  level  .siibvvavs  shown  bv  broken  lines. ^ 
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other  north  and  south  subways  as  may  be 
constructed  upon  the  west  side  prior  to  the 
construction  of  tlie  cast  and  west  subways,  to 
pass  over  them. 

In  such  a  system  no  particular  business  dis- 
trict would  be  given  any  permanent  advant- 
age, or  any  advantage  which  the  natural  ex- 
pansion of  the  system  would  not  rectify,  over 
any  other  business  district,  for  the  present 
business  district,  and  ultimately  the  entire  city, 
would  be  gridironed  with  subways  located  at 
approximately  equal  distances  apart,  north 
and  south,  and  east  and  west,  varying  some- 
what with  the  density  of  population,  inter- 
secting each  other  at  right  angles,  except 
where  the  diagonal  subways  were  constructed. 
Such  a  system  can  be  constructed  and  oper- 
ated more  economically  and  involves  less  risk 
in  operation  than  any  other  subway  system 
suitable  for  Chicago  conditions. 

By  this  system  all  west  side  passengers  can 
be  carried,  without  transferring,  directly  to 
the  lake  front,  if  desired,  or,  by  transferring 
once,  to  any  north  or  south  point  of  the  city 
served  by  the  subway  system.  Passengers 
from  the  north  and  south  sides  can  be  carried 
northward  and  southward  throughout  the  en- 
tire length  of  the  city,  without  transferring, 
and.  by  transferring  once,  to  any  western 
point  served  by  the  subway  system.  If  this 
system  were  supplemented  by  the  extension  of 
future  subways  in  "2'2d  street,  12th  street, 
Washington  street  and  Chicago  avenue  to  the 
light  house  docks  shown  in  The  Commercial 
Club's  Plan  of  Chicago,  when  it  is  carried  into 
effect  (See  Fig.  3)  and  also  by  the  depression 
of  the  streets  upon  which  are  now  located  the 
present  stub  end  surface  car  line  tracks  be- 
tween Grant  Park  and  Jackson  Park,  such  as 
J8th  street.  22d  street,  31st  street.  39th  street, 
43d  street,  47th  street,  etc..  the  present  surface 
line  cars  could  be  carried  through  under  the 
Illinois  Central  tracks  to  the  lake  front. 

Recommended  Plan,  or   Plan  No.   1. 

The  recommended  pl.an.  or  Plan  No.  1.  pro- 
vides through  routing  from  the  northern  part 
of  the  city  to  the  southern  part  of  the  city  and 
vice  versa,  as  well  as  from  some  of  the  east 
and  west  streets  and  the  diagonal  subways, 
and  some  of  the  north  and  south  subways,  but 
makes  no  attempt  at  universal  through  rout- 
ing. The  plan  does,  however,  as  thus  far  out- 
lined, make  limited  through  routing  possible, 
brings  the  west  side  citizens  to  the  lake  front 
without  transferring,  and  gives  to  all  pas- 
sengers the  advantage  of  the  universal  trans- 
fer in  numerous  sheltered  stations. 

It  should  be  clearly  understood,  however, 
that  Plan  No.  1,  as  recommended,  does  not 
prevent  the  necessary  connections  being  made 
now  or  in  the  future  for  the  establishment  of 
many   through    routes. 

In  order  to  make  it  possible  to  adopt  such  a 
system  much  consideration  has  been  given  to 
the  question  of  a  proper  design  for  the  sub- 
ways to  be  constructed  in  the  different  streets 
of  the  city,  and  great  difficulty  has  been  en- 
countered in  adopting  a  design  which  would 
give  capacity,  safety  and  clearance  sufficient 
to  enable  cars  as  large  as  the  present  elevated 
cars  to  pass  through  the  subways  without 
necessitating  grade  crossings  or  greatly  inter- 
fering with  the  present  structure  of  the  Illi- 
nois Tunnel  Company.  It  was  deemed  advis- 
able that  the  passenger  subways  should  be 
built  to  accommodate,  at  all  points,  the  pres- 
ent elevated  cars,  so  that  if  in  the  future  it 
should  seem  best  to  change  the  routing  of 
these  cars  from  that  at  present  contemplated, 
or  to  bring  the  cars  of  interurban  railways  in 
over  the  present  elevated  structures,  or 
through  future  subways',  the  subway  system 
could  receive  such  cars.  Since  these  elevated 
cars  are  but  slightly  larger  than  the  present 
standard  surface  cars  which  probably  must  be 
operated  in  the  subways  the  increased  cost  of 
making  the  subways  large  enough  to  accom- 
modate the  elevated  trains  is  small  and  this 
objection  is  more  than  balanced  by  the  ad- 
vantages gained  by  so  building  them. 

After  considerable  planning  and  by  adopting 
reinforced  concrete  steel  construction  and  in 
some  instances  combination  I-beam  and  con- 
crete construction,  designs  have  been  devel- 
oped  which   if   followed  will   ptrmit   the   con- 
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struclion  of  bores  of  sufficient  size  to  allow 
such  cars  to  pass  through  them,  and  not  seri- 
ously interfere  with  the  structure  of  the  Illi- 
nois Tunnel  Company.  The  general  design 
adopted  is  one  which  permits  a  shallow  con- 
struction for  the  high  level  subways,  allows 
sufficient  room  for  the  low  level  subways  to 
pass  under  the  high  level  subways  and  over 
the  Illinois  Tunnel  Company's  structure,  and 
also  allows  the  low  level  passenger  subways 
to  be  placed  almost  as  close  to  the  surface  of 
the  streets  as  the  single-decked  subways  of 
other  cities  where  mezzanine  floors  are  used 
for  the  distribution  of  passengers  to  the  trains. 
If  Plan  No.  1  is  adopted,  and  on  the  as- 
sumption that  the  iirst  use  of  a  subway  sys- 
tem will  be  for  the  present  surface  line  cars, 
the  following-  method  of  building  the  system 
is  recommended : 

FIRST    STEP. 

In  order  to  accommodate  the  north  and 
south  bound  surface  cars,  and  relieve  the  con- 
gestion upon  Clark  street,  which  is  the  street 
most  in  need  at  present  of  such  relief,  it  would 
be  advisable  to  construct  at  first  a  two-track 
subway,  so  located  that  two  additional  tracks 
could  be  added  when  needed,  and  connect  the 
tracks  now  constructed  with  the  south  end  of 
the  La  Salle  street  funnel,  already  built  for 
such  a  connection.  From  the  south  end  of  this 
tunnel  the  two  tracks  at  first  constructed 
could  proceed  southward  in  La  Salle  street, 
rising  from  the  present  tunnel  terminal  on  a 
5  per  cent  grade,  and  reaching  the  high  level 
grade  at  Washington  street,  in  order  to  clear 
a  low  level  east  and  west  subway  which  the 
future  may  require  in  Washington  street; 
thence  south  in  La  Salle  street,  at  high  level, 
to  Madison  street;  thence  east  in  Madison,  at 
high  level,  to  Clark ;  south  in  Clark,  at  high 
level,  to  .Archer  avenue,  where  its  southern 
portal  would  be  located  at  present.  Inas- 
much as  this  terminates  in  a  railroad  district 
now  well  served  by  the  Clark  street  surface 
cars,  this  subway  could  turn  east  in  Polk 
street,  at  high  level,  to  Custom  House  Place 
or  Plymouth  Court ;  thence  south  at  high 
level  to  Fourteenth  street,  thus  opening  up  a 
new  artery  into  the  downto\vn  district. 

The  construction  of  the  Clark  street  subway 
described  would  at  once  give  an  underground 
artery  through  the  business  district,  upon 
which  the  surface  line  cars  could  be  operated 
at  high  speed. 

In  order  ultimately  to  take  care  of  the  ele- 
vated lines  from  the  west  side,  and  event- 
ually high  speed  subways  from  the  central 
business  district  to  the  western  division  of  the 
city,  the  plan  calls  for  the  construction  of 
subways  upon  four  of  the  east  and  west 
streets  in  the  present  business  district,  viz. : 
Randolph  street.  Madison  street,  Jackson 
boulevard  and  Harrison  street,  and  later,  up- 
on Chicago  avenue  and  Twelfth  street,  and 
eventually  upon  other  east  and  west  streets, 
located  to  the  north  and  south,  as  well  as 
additional  north  and  south  streets,  which  loca- 
tions  future   conditions  might   modify. 

To  facilitate  the  movement  of  west  side 
surface  cars  at  present  and  also  to  invest  such 
money  as  is  at  first  expended  for  subways 
and  have  them  located  so  that  they  will  ulti- 
mately become  part  of  the  permanent  high 
speed  subway  system,  a  single  track  connec- 
tion could  be  made  at  a  suitable  point,  with 
the  existing  south  track  in  the  east  end  of 
the  present  Washington  street  tunnel,  as  this 
tunnel  is  now  constructed  in  such  a  manner 
as  to  become  part  of  the  future  subway  sys- 
tem; thence  ascending  in  Washington  street 
with  this  track  on  a  5  per  cent  grade  to  and 
curving  into  Franklin  street,  and  proceeding  in 
the  east  side  of  this  street  at  low  level  to 
Madison  street ;  thence  curving  into  and  con- 
tinuing eastward  in  the  south  side  of  Madison 
street  at  low  level  to  Wabash  avenue;  thence 
curving  into  the  west  half  of  Michigan  avenue 
on  a  grade  suitable  for  the  mezzanine  floor 
stations  hereinafter  described;  thence  contin- 
uing south  in  Michigan  avenue  to  Jackson 
boulevard ;  thence  curving  west  and  continu- 
ing in  the  north  side  of  Jackson  boulevard 
to  Wabash  avenue;  thence  west  in  flie 
BOrth  side  of  Jackson  boulevard  to  Franklin 
street;  thence  curving  north  in  the  east  half 
of   Franklin    street  and   continuing  to   Wash- 


ington street ;  thence  crossing  under  the  south 
track,  curving  and  continuing  at  this  level  in 
Washington  street  to  the  proper  elevation  for 
connecting  with  the  north  track  in  the  Wash- 
ington street  tunnel,  thence  downward  at  the 
present  established  3  per  cent  grade  and 
through  the  tunnel  to  the  west.  Thus  a  com- 
plete loop  is  formed  for  all  cars  passing 
through   the  Washington  street  tunnel. 

Beginning  with  a  suitable  connection  with 
the  south  track  in  the  Van  Buren  street  tun- 
nel, thence  ascending  a  5  per  cent  grade  to 
Franklin  .street ;  thence  north  in  Franklin 
street,  continuing  the  5  per  cent  grade  upward 
to  low  level  in  Jackson  boulevard ;  thence 
curving  and  continuing  cast  in  the  north  half 
of  Jackson  boulevard  to  Wabash  avenue; 
thence  curving  north  into  the  west  side  of 
Michigan  avenue ;  thence  continuing  north 
in  Rlichigan  avenue  to  Madison  street; 
thence  curving  into  Madison  street  and 
descending  to  Wabash  avenue;  thence 
continuing  west  in  the  south  half  of 
Madison  street  to  Fifth  avenue;  thence  con- 
tinuing to  Franklin  street;  thence  curving 
into  Franklin  street  and  continuing  to  Monroe 
street ;  thence  continuing  in  Franklin  to  .Ad- 
ams street ;  thence  descending  on  a  2  per  cent 
grade  to  Jackson  boulevard:  thence  descend- 
ing a  5  per  cent  grade  to  and  curving  into  the 
Van  Buren  street  tunnel;  thence  continuing 
downward  on  a  5  per  cent  grade  west  and 
joining  by  means  of  a  suitable  connection  with 
the  present  north  track  in  the  Van  Buren 
street  tunnel,  thus  forming  a  complete  loop 
for  all  cars  operating  through  the  Van  Buren 
street   tunnel. 

When  the  tracks  thus  described  in  Franklin 
street.  Jackson  boulevard.  Michigan  avenue 
and  Madison  street  become  a  part  of  the 
permanent  system,  no  reconstruction  will  be 
necessary  except  the  removal  of  some  tem- 
porary curves  and  inclines  in  Franklin  street 
at  the  intersection  of  Jackson  boulevard  and 
Madisori  street  with  Franklin  street,  and  inter- 
connecting the  two  tracks  in  Franklin  street 
by  means  of  short  pieces  of  straight  track  at 
these   locations. 

Stations  should  be  provided  at  present  un- 
der this  plan  as  follows   (See  Fig.  2)  : 

One  at  Madison  street,  extending  from  La 
Salle  street  to  Clark  street,  with  Entrances  at 
each   end. 

One  at  Madison  street  and  State  street,  with 
entrances  on  each  side  of  State  street,  hav- 
ing platforms  extending  to  Wabash  avenue, 
where  entrances  will  also  be  provided  on  each 
side  of  the   street. 

One  at.  State  street  and  Jackson  boulevard, 
with  entrances  on  each  side  of  State  street, 
having  platforms  extending  to  Wabash  ave- 
nue, where  entrances  will  also  be  provided  on 
each   side  of  the  street. 

One  at  Jackson  boulevard  between  Clark  and 
La   Salle   streets,   with  entrances  at   each   end. 

One  at  Franklin  street,  extending  from  a 
point  near  Adams  street  to  a  point  somewhat 
north  of  Monroe  street,  with  entrances  at 
the  center. 

One  at  Michigan  avenue,  extending  from 
Monroe  street  to  Adams  street,  with  entrances 
at  each  end,  and  so  constructed  as  to  allow  the 
building  of  a  mezzanine  floor  extending  over 
the  present  and  future  tracks  for  the  distribu- 
tion of  passengers.  The  adoption  of  this  plan 
for  stations  in  Michigan  avenue  would  make 
it  possible  J  to  construct  broad  sub-surface 
passageways  or  mezzanine  floors  of  ample 
width  at  streets  where  subway  stations  may 
be  located,  viz. :  Randolph.  Washington.  Mon- 
roe. Adams.  Van  Buren,  Congress,  and  ulti- 
mately other  streets  to  the  south  and  north, 
as  future  subways  are  built.  Pedestrians  could 
then  safely  and  quickly  cross  Michigan  ave- 
nue, at  any  of  these  streets,  below  the  sur- 
face. 

It  would  be  necessary  to  construct  now 
only  such  parts  of  these  stations  as  would  be 
required  to   serve  the   tracks   described. 

SECOND    STEP. 

When  conditions  have  been  brought  about 
so_  that  the  trains  of  the  present  elevated 
railways  can  be  run  in  subways,  and  at  the 
same  time  continue  operatin.g  surface  cars 
through  the  Washington.  Van  Buren  and  La- 
Salle  street  tunnels,  then  in  order  to  accommo- 
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Fig.   3. — Maps   Showing   Comprehensive   System  of  Subways  for  the  City  of  Chicago. 
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date  the  elevated  trains  and  also  to  make  it 
possible  to  take  down  the  present  loop  struc- 
ture, the  next  step  would  be  to  construct  a 
nortli  and  south  4-track  high  level  subway  iu 
State  street,  from  12th  street  to  Chicago  ave- 
nue ;  thence  west  in  Chicago  avenue  with  two 
tracks  at  high  level  so  located  that  two  addi- 
tional tracks  could  eventually  be  placed  in 
this  avenue,  to  Franklin  street,  where  a^  con- 
nection by  means  of  an  incline  would  be 
made  upon  private  property  with  tlie  tracks 
of  the  Northwestern  Elevated  Railroad  Com- 
pany and  the  oilier  two  tracks  of  the  State 
street  subway  connecting  at  Chicago  avenue 
with  the  present  surface  car  lines.  An  inclined 
connection  with  the  tracks  of  the  South  Side 
Elevated  Railroad  Company  would  also  be 
made  near  13th  street  by  descending  to  State 
street,  then  into  the  portal  of  the  subway, 
while  the  other  two  tracks  of  the  State  street 
subway  would  be  connected  to  the  present 
surface  line  tracks  in  State  street  at  12th 
street.  Upon  the  two  east  tracks  of  the  four 
through  tracks  in  State  street  would  be  oper- 
ated the  through  route  trains  of  the  South 
Side  Elevated  and  Northwestern  Elevated 
Railroad  systems,  and  upon  the  two  west 
tracks  would  be  operated,  at  present,  the  cars 
of  tlie  present  surface  line  companies.  These 
local  surface  cars  could  ultimately  be  re- 
placed with  high  speed  subway  cars  when  the 
subway  is  sufficiently  extended,  and  the  sur- 
face cars  provided  for  in  other  subways. 

Simultaneously  with  the  building  of  tlie 
State  street  subway,  connections  .should  be 
made  with  the  west  side  elevated  systems  by 
constructing  a  suitable  inclined  connection 
with  the  Chicago  &  Oak  Park  Elevated  Rail- 
road on  private  property  in  tlie  vicinity  of 
Sangamon  street  between  West  Lake  street 
and  West  Randolpli  street,  and  the  construc- 
tion of  a  2-track  high  level  subway  from 
Sangamon  street  in  the  south  side  of  West 
Randolph  street  to  Clinton  street,  where  it 
ivould  descend  under  the  river,  on  a  grade  not 
exceeding  3  per  cent,  keeping  sufficiently  low 
at  Franklin  street  to  pass  under  two  tracks 
hereinafter  described,  to  be  located  in  Frank- 
lin street:  thence  ascending  on  a  grade  not 
exceeding  3  per  cent  to  La  Salle  street,  and 
continuing  at  high  level  to  Wabash  avenue, 
thence  descending  to  Michigan  avenue;  thence 
curving  and  continuing  south  in  Michigan  ave- 
nue, from  Randolph  street  to  Madison  street, 
at  a  level  suitable  for  the  mezzanine  floor 
stations :  thence  curving  into  Wabash  avenue ; 
thence  west  in  the  north  side  of  Madison 
street  to  Franklin  street,  keeping  sufficiently 
low,  with  grades  not  exceeding  3  per  cent,  to 
pass  under  the  two  tracks  already  located  in 
Franklin  street  under  Step  1 ;  thence  west  un- 
der the  river  on  grades  not  e.xceding  3  per 
cent  to  Clinton  street,  thence  at  hieh  level  in 
the  north  side  of  Madison  street  to  the  pre- 
viously mentioned  connection  of  the  Chicago 
&  Oak  Park  Elevated  Railroad  in  the  vicinity 
of  Sangamon  street,  thus  formine  a  complete 
loop  upon  which  the  trains  running  over  the 
tracks  of  this  company  could  be  operated. 

Also  connecting  with  the  Metropolitan  Ele- 
vated structure  in  the  vicinity  of  South  Pe- 
oria street,  thence  south  on  private  property, 
with  a  suitable  inclined  structure  to  Harrison 
street,  thence  east  in  Harrison  street  with  a 
2-track  high  level  subway  so  located  in  the 
north  half  of  the  street  that  two  additional 
tracks  may  ultimately  be  placed  in  this  street, 
through  and  under  the  river  on  grades  not 
exceeding  3  per  cent,  to  La  Salle  street : 
thence  east  with  two  tracks  at  low  level 
to  Michigan  avenue;  thence  curving  and 
continuing  north  in  the  west  side  of 
Michigan  avenue,  to  Jackson  boulevard : 
thence  curving  into  Jackson  boulevard,  and 
descending  to  Wabash  avenue;  thence  extend- 
ing west  at  low  level  in  the  south  half  of 
Jackson  boulevard  to  Sherman  street,  thence 
descending  on  a  grade  not  exceeding  3  per 
cent  to  clear  tracks  referred  to  in  Step  1.  lo- 
cated in  Franklin  street,  and  continuing  west 
under  the  river,  on  grades  not  exceeding  3 
per  cent,  thence  to  the  high  level  at  Clinton 
street,  and  continuing  west  in  the  south  half  of 
Jackson  boulevard,  at  high  level,  so  that  two 
additional  tracks  could  eventually  be  installed 
in  the  north  half  of  the  street,  to  the  vicinity 


of  South  Peoria  street,  thence  south  to  the  in- 
clined connection  to  the  Mctrooplitan  Ele- 
vated structure  previously  mentioned,  thus 
forming  a  complete  double  track  loop  for  the 
trains   of   the   Metropolitan  system. 

THIRD  STEP. 

When  the  capacity  of  the  west  side  loops  is 
reached,  additional  subway  capacity  for  ele- 
vated or  subway  train's  can  be  provided  by 
constructing  a  double  track  loop,  beginning 
at  the  inclined  structure  at  Sangamon  street, 
previously  ilescribed,  thence  cast  in  the  north 
side  of  Randolph  street  to  Michigan  avenue; 
thence  south  in  Michigan  avenue  to  Harrison 
street,  thence  west  in  Harrison  street  to  a 
junction  with  the  inclined  connection  of  the 
Metropolitan  Elevated  Railroad  at  South 
Peoria  street,  and  following  the  same  grades 
as  the  subways  previously  described  in  these 
streets.  By  the  use  of  these  additional  tracks 
the  elevated  trains  of  the  Chicago  &  Oak 
Park,  and  Metropolitan  Elevated  systems  can 
be  through  routed  with  each  other  and  used 
for  express  service  when  so  routed,  and  the 
loops  previously  described  under  Step  2  used 
for  local  elevated  or  subway  trains. 

This  third  loop  could  also  be  connected 
with  the  diagonal  subways  in  Milwaukee  ave- 
nue and  P)lue  Island  and  Ogden  avenues  when 
these  subways  are  constructed,  as  well  as  ad- 
ditional north  and  soutl;  tracks  in  Michigan 
avenue,  to  be  hereinafter  described,  and  thus 
provide  through  routing  from  the  west  part 
of  the  city  to  both  the  north  and  south  parts 
of  the  city  and  vice  versa  for  all  elevated 
and  subway  trains  operating  over  these  tracks. 

FOURTH     STEP. 

In  order  to  still  further  extend  the  busi- 
ness district  and  to  conform  to  the  steam  rail- 
way terminal  plan  now  under  contemplation 
for  locating  stations  upon  12th  street,  should 
this  be  carried  out,  and  at  the  same  time  bet- 
ter serve  the  north  side  manufacturing  dis- 
trict, a  2-track  subway  in  12th  street  from 
Newberry  avenue  to  Michigan  avenue,  thence 
north  in  Michigan  avenue  and  Rush  street, 
to  Chicago  avenue,  thence  west  in  Chicago 
avenue  to  Green  street,  could  be  construct- 
ed. Then  all  of  the  steam  railway  passenger 
terminals  would  be  served  by  subway  cars, 
as  the  plan  thus  far  developed  takes  care  of 
the  new  Chicago  &  Northwestern  station 
through  the  Madison  street  subway,  the  Grand 
Central  and  La  Salle  street  stations  through 
the  Harrison  street  subway,  and  the  proposed 
Canal  street  station  through  either  the  Jack- 
son boulevard  or  Harrison  street   subways. 

FIFTH    STEP. 

By  constructing  a  short  piece  of  subway  be- 
tween 12th  street  and  Chicago  avenue  in  Canal 
and  Townsend  streets,  a  subway  loop  connect- 
ing all  of  the  steam  railway  stations  in  the  city 
could  then  be  completed.  Since  this  loop  in- 
tersects the  north  and  south  subways  and 
passes  through  the  mezzanine  floor  stations  in 
Michigan  avenue,  it  makes  it  possible  for 
passengers  to  transfer  to  any  other  subway, 
and  would  he  the  first  of  a  series  of  loops  in 
the  city  which  could  ultimately  be  construct- 
ed, as  suggested  in  the  Commercial  Club's 
"Chicago  Plan." 

POSSIHI.E    FCTfRE    EXP.\NSION    OF    SllUV.'WS. 

It  is  impossible  at  the  present  time  to  deter- 
mine upon  what  streets  future  subways  will 
be  located,  or  how  the  next  step  in  subway 
construction  will  be  taken,  although  a  suggest- 
ed plan  is  shown  by  Fig.  3. 

Subway  Stations. 

In  order  to  secure  the  advantage  of  shallow 
subways  and  to  make  them  easily  accessible 
for  passengers  by  means  of  stairways  of  ample 
width  it  has  been  found  necessary  to  increase 
somewhat  the  width  of  the  sidewalks  upon 
such  streets  as  are  occupied  by  higli  level 
subways,  with  a  corresponding  decrease  in  the 
width  of  the  roadway  in  these  streets.  The 
increase  in  the  width  of  the  sidewalks  upon 
some  of  these  streets  seems  desirable  and  al- 
most necessary,  on  account  of  the  present  con- 
gestion of  nedestrians  upon  these  streets, 
while  the  advantages  of  maintaining  the  pres- 
ent width  of  the  roadway  do  not  seem  as 
necessary  as  the  advantages  gained  for  pedes- 


trians and  subway  users  by  the  suggested 
changes. 

The  necessity  of  confronting  this  condition 
is  due  to  the  difficulty  pointed  out  in  the  first 
paragraph  of  this  report,  wherein  was  stated 
that  the  problem  of  designing  a  subway  sys- 
tem for  the  City  of  Chicago  was  made  very 
difhcult  on  account  of  the  present  location  of 
the  Illinois  Tunnel,  which  is  so  near  the  sur- 
face that  the  general  use  of  stations  with 
mezzanine  floors  is  impossible  unless  the  en- 
lire  passenger   subway  is  lowered  about  8   ft. 

In  order  to  avoid  these  excessive  costs  and 
depths,  with  the  corresponding  inconvenience 
to  passengers,  and  to  adopt  the  design  which 
the  plans  call  for,  ir  will  be  necessary,  in 
order  to  maintain  stairways  of  sufficient  width, 
to  change  the  widths  of  sidewalks  as  follows: 
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It  may  be  argued  that  the  resulting  decrease 
in  the  width  of  the  roadwawys  would  inter- 
fere with  the  free  movement  of  vehicles  while 
passing  each  other  on  the  space  between  the 
curb  and  the  street  car.  A  study  of  the  ex- 
isting conditions  shows  that  on  a  66-foot 
street  with  a  two-track  street  railway,  the 
space  between  the  car  and  the  curb  is  now 
sufficient  for  only  one  vehicle.  The  proposed 
change  will  still  leave  a  free  passage  for  a 
single  vehicle. 

In  the  case  of  80-ft.  streets,  two  of  the  wid- 
est vehicles  cannot  at  present  pass  each  other 
between  the  car  and  the  curb  at  the  same  time 
that  a  car  is  passing,  and  teams  hauling  nar- 
rower wagons  at  present  rarely  attempt  to 
pass  each  other  under  those  conditions.  Thus, 
in  such  streets,  the  proposed  changes  will 
make  no  practical  dilTerence  in  the  movement 
of  the  vehicle  traffic,  but  \\»ill  give  great  ad- 
vantages to  the  subway  and  to  pedestrians. 

For  100-foot  streets,  such  as  State  street, 
there  is  at  present  ample  space  for  teams  to 
pass  one  another  between  the  curb  and  the 
car,  and  the  space  left  if  the  suggested  in- 
crease in  the  width  of  sidewalks  were  put 
into  effect,  would  still  be  sufficient  to  allow 
two  vehicles  to  pass  each  other  between  the 
curb   and   the   car. 

DESCRIPTION    OF    STATIONS. 

Figure  4  shows  a  station  designed  in  accord- 
ance with  this  method  of  construction,  and 
is  recommended  as  the  most  desirable  form 
to  adopt  except  on  Michigan  avenue,  where 
mezzanine  floor  stations  have  special  advant- 
ages, as  hereinbefore  described,  and  can  be 
adopted. 

This  plan  of  stations  is  accomplished  with- 
out the  general  use  of  mezzanine  floors  by 
utilizing  the  sub  sidewalk  space  between  the 
present  curb  line  and  the  property  line.  The 
adoption  of  this  design  will  make  the  cars  of 
the  high  level  subways  easy  of  access  from 
the  streets  by  the  descent  of  short  flights  of 
stairs,  and  when  supplemented  by  escalators 
leading  to  the  low  level  subways,  will  make 
the  street  surfaces  easily  accessible  to  all 
passengers,   without   excessive   exertion. 

TRAFFIC    CONGESTION    AVOIDED. 

The  general  arrangement  of  the  stations 
provides  straight  train  or  car  platforms  of  suf- 
ficient width  for  all  traffic,  and  to  or  from 
which  passengers  may  pass  expeditiously.  Con- 
gestion will  be  avoided  by  providing  that  traf- 
fic in  one  direction  will  not  be  crossed  by 
traffic  in  another  direction,  and  at  stairways 
to  be  used  jointly  by  passengers  entering  and 
leaving,  railings  will  be  provided  where  prac- 
ticable, to  separate  the  traffic  going  in  opposite 
directions. 

In  general,  the  island  platform  type  of  sta- 
tions will  be  used,  which  is  one  with  its  train 
or  car  platform  between  two  tracks,  so  that 
passengers  may  be  discharged  from  or  loaded 
upon  trains  on  either  side  of  the  platform.   At 
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Fig.  4.— Station   at   Irtcrsection   of  State   St.    and  Jackson  Blvd.    Typical  Station  for  Loop 

District. 


certain  locations  another  tvpc  of  station  will 
be  used,  which  has  a  track  on  one  side  of  the 
tram  or  car  platform  only,  and  is  known  as 
the    snigle    track    type. 

1SL.\XIJ    TYPE    STATIONS    AND    DIMENSIONS. 

As  the  track  can  be  generally  tangent  or 
parallel  for  any  desired  distance  each  '^ide  of 
stations,  It  will  be  possible  to  maki-  the  sta- 
tions any  length,  to  be  determined  by  the 
amount  of  traffic  at  the  stations  in  question 
and  whether  it  will  be  handled  bv  trains  or 
single  cars.  If  the  traffic  is  to  be  handled 
by  trains,  the  platforms  will  be  long  cnongh 
for  trains  of  ten  cars,  or  50U  feet  in  the  clear 
vyhich  will  permit  passengers  to  enter  or  leave 
through  the  vestibules  at  the  end  of  each  car 
in  the  train,  or  through  side  or  middle  car  en- 
trances. The  width  of  the  island  station  plat- 
form is  limited  by  the  amount  of  space  avail- 
able for  tracks  and  stations  between  the  build- 
ing lines  of  streets  in  which  the  subways  will 
be  located,  thus  limning  the  width  to  IG  ft 
in  most  cases. 

The  stations  for  passengers  using  cars  nf  the 
surface  lines  not  running  in  trains  will  Iiave 
platforms  not  less  than  '2'i()  ft,  long,  to  permit 
the  operation  of  cars  in  strings  "of  at  least 
four  cars,  not  coupled  together  but  with  suf- 
ncient  space  between   for  safe  operation. 

ST.\TION   PLATFORMS. 

The  platforms  at  stations  will  varv  in  length 
as  already  stated,  but  will  gcnerallv  be  16 '"ft. 
in  width,  and  where  for  use  of  elevated  or  sub- 
w-ay  trams,  will  be  .3  ft.  6'  ins.  in  height  above 
the  top  of  rails,  so  as  to  be  about  the  hei^-ht 
of  the  car  floors  and  tlius  facilitate  the  move- 
ment of  passengers  by  avoiding  the  necessity 
of  their  chmbmg  up  or  down  car  steps  The 
platform  for  surface  cars  will  be  si.x  inches 
above  the  top  of  rails. 

STAIRWAYS. 

Stairways  will  be  of  fireproof  material,  pro- 
vided with  safety  treads,  and  will  be  at  least 
5  ft.  m  width  on  the  inside,  with  two  stair- 
ways at  each  end  of  each  platform.  The  en- 
trances to  the  stairways  from  the  sidewalk 
wil  be  of  simple  design,  and  may  be  enclosed 
bv  hoods  or  kiosks  of  cast  iron  and  wire  glass 
which  may  be  removed  at  the  end  of  the 
winter   season. 

TICKET    TOOTHS. 

The  ticket  Iiooths  will  be  constructed  of  fire- 
proof material.  10  ft.  by  5  ft.  inside  measure- 
ment, which  will  give  sufficient  space  for  two 
ticket  sellers.  They  will  be  located  so  as  to 
give  a  mininnmi  obstruction  to  the  flow  of 
traffic.  It  is  proposed  to  use  but  one  ticket 
seller  when  the  traffic  is  light,  and  durincr  the 
night  hours,  when  there  is  little  traffic,  to  use 
an  adjustable  turnstile  at  the  ticket  booths  for 
the  collection  of  fares,  instead  of  selling  tick- 
els  for  deposit  at  the  chopper,  thus  reducing 
the  number  of  station  employes  during  these 
hours.  ■  . 

GATES. 

The  gates  at  the  exits  will  be  metal  and 
during  periods  of  light  traffic  opened  and 
closed  by  mechanical  means  by  the  attendant 
at  the  chopper  box.  During  the  periods  of 
heavy  traffic,  a  porter  or  additional  gatemaii 
will  he  in  charge  of  the  gates. 

PUBLIC  CO.MFORT  CONVENIENCES. 

Toilet  rooms  for  men  and  women  will  be 
provided  at  each  end  of  the  station  platforms 
accessible  to  the  general  public.  There  will 
also  be  "rest  rooms"  for  women  provided 
with    the   usual   comforts   and   conveniences. 

NEWS    STANli.S. 

For  the  convenience  of  the  subwav  patrons 
news  stands  of  fireproof  material  wi'll  be  pro- 
vided at  each  end  of  the  station,  and  so  lo- 
cated that  they  will  be  convenient  of  access, 
without   obstructing   the   fiow   of   the   traffic.    ' 

STATION    EIN'ISn. 

The  train  platform  and  station  floor  is  to 
be  smooth  troweled  concrete,  divided  into 
squares  to  represent  panels.  The  finish  of  the 
walls  and  ceilings  of  the  .stations,  including 
the  platform,  will  be  of  simple  design  and 
at  moderate  cost,  but  selected  principally  for 
cleanliness  and  appearance. 

The  walls  will  have  a  sanitary  cover  of  con- 
crete joining  the  floors.     Adjoining  this  sani- 
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tary  cove  will  be  a  strip  1-*  ins.  high  of 
smooth  finished  concrete,  and  above  this  sev- 
eral feet  of  white  or  opal  glazed  tile,  with 
trimmings  of  colored  tile.  fhe  walls  above 
the  tiling  and  also  the  ceiling,  to  be  finished 
with  white  cement  or  concrete.  The  doors 
are  to  be  of  metal  and  glass. 

The  toilet  rooms  will  have  slate  walls  and 
partitions,  above  which  will  be  white  tile  to 
prevent  disfigurement,  and  the  vault  light  wells 
will  be  finished  in  white  cement. 

Utilities. 

Reconstruction  and  renewal  of  utilities,  in- 
cluding sewers  and  water  mains,  as  well  as 
gas  mains,  electric  conduits,  etc.,  have  been 
postponed  from  year  to  year,  as  subway  con- 
struction has  been  generally  expected. 

Utilities  are  at  present  occupying  more 
space  in  many  of  the  streets  than  their  future 
demands  will  require,  which  condition  was 
brought  about  by  the  construction  of  capa- 
cious feeders  or  mains  by  independent  corpora- 
tions that  have  subsequently  combined.  .Mso 
by  the  addition  of  feeders  or  mains  of  small 
capacity  as  required  from  time  to  time,  all 
of  which  might  be  replaced  by  one  feeder  of 
the  same  or  greater  capacity  than  the  others 
combined,  and  located  systematically  with  re- 
spect to  the  present  and  future  needs. 

During  subway  construction  most  of  the 
utilities  would  necessarily  have  to  be  tempo- 
rarily located  in  the  alleys,  with  the  possible 
exceptions  of  gas  and  water  mains,  which 
might  be  elevated  above  the  surface  of  the 
street. 

The  types  of  high  level  subways  suggested 
have  sufficient  space  on  each  side  of  the  sub- 
way structure  for  utilities.  There  are  cases, 
however,  when  additional  tracks  are  required 
for  a  distance  of  one  or  two  blocks,  to  pro- 
vide for  through  routing  of  cars  and  trains, 
which  will  require  most  of  the  utilities  to  be 
located  in  the  alleys,  from  which  all  tlie  build- 
ings concerned  may  be  readied. 

The  low  level  type  of  subways  permits  the 
location  of  the  utilities  overhead  in  galleries, 
either  outside  or  inside  the  curb  line. 

HIGH     .AND    LOW    PRESSI'RE     W.\TER    SYSTEM. 

Various  designs  of  utility  galleries  have  been 
prepared,  both  for  construction  in  the  alleys 
and  as  a  part  of  the  subway  structure,  which 
provide  space  for  house  drainage,  high  and 
low  pressure  water  supply,  fuel  and  illumi- 
nating gas,  electric  light  and  power  conduct- 
ors, telegraph  and  telephone  cables,  and  com- 
pressed air  or  other  tubes. 
Drainage. 

Gutters  or  drains  are  provided  along  the 
tracks  to  take  care  of  any  water  which  may 
find  its  way  into  the  subway.  These  gutters 
will  have  sufiicient  grade  to  cause  water  to 
run  freely  to  the  low  points  into  sumps  of 
suitable  size.  .A  system  of  automatic  pumps  or 
ejectors,  operated  by  electric  power  or  com- 
pressed air,  will  then  force  the  water  from 
these  sumps  into  the  city  sewers. 

Waste  water  from  wash  bowls,  sinks  and 
toilets  at  stations  will  be  conveyed  to  special- 
ly constructed  sumps,  and  from  there  forced 
to  the  nearest  sewers  by  similar  means. 

Ventilation. 

The  design  of  subways  adopted  have  the 
bores  or  passageways  for  each  track  enclosed 
except  at  stations,  so  that  the  movement  of 
trains  or  cars  through  these  enclosed  passage- 
ways will  act  upon  the  air  very  much  like  a 
piston,  and  will  push  the  air  ahead  and  draw 
it  in  behind,  giving  a  change  of  air  continu- 
ously between  stations,  and  to  some  extent 
change  the  air  at  the  stations,  where  the  train 
platforms  are  located. 

In  order  to  expel  the  vitiated  air  and  .particu- 
larly the  excessive  heat  from  the  stations  and 
the  subways,  as  well  as  any  gases  escaping 
into  the  utilities  galleries,  electrically  oper- 
ated fans  or  exhausters  will  be  used  in  con- 
nection with  large  ducts  under  station  plat- 
forms, communicating  with  the  several  vertical 
ducts  between  two  contiguous  columns  along 
the  center  of  the  platforms,  opening  above 
the  heads  of  the  passengers. 

The  fans  are  located  in  chambers  under 
the  subway  floors,  which  communicate  with 
the  outside  bv  means  of  flues  into  and  through 


the  corner  ul  the  basement  of  abutting  build- 
ings, rising  through  the  basement  and  first 
floor  and  discharging  into  alleys. 

Sewers. 

Temporary  connections  will  be  made  with 
existing  sewers  located  in  nearby  or  adjacent 
streets  before  the  present  connections  are  dis- 
turbed by  the  excavation  in  the  streets  where 
subways  are  to  be  constructed. 

Conditions  will  vary  in  each  block  along  the 
route  of  subways,  and  will  require  special 
arrangement,  but  from  the  study  that  has  been 
given  to  this  problem,  it  is  safe  to  say  that 
there  will  be  no  insurmountable  difficulties  in. 
continuing  sewer  connections  with  all  build- 
ings during  the  construction  of  subways. 

As  all  north  and  south  subways,  except 
river  approaches,  will  be  the  high  level  type, 
and  all  east  and  west  subways,  except  those 
west  of  the  river  and  adjacent  to  the  main 
river,  will  be  the  low  level  type,  the  general 
arrangement  of  sewers  should  fit  into  any 
subway  system  designed  with  Iiigli  and  low 
level   subways  so  arranged. 

The  topography  of  the  business  district  east 
and  south  of  the  river  and  its  branches  and 
north  of  14th  street,  when  considered  in  con- 
nection with  the  general  arrangement  of  sub- 
ways, suggests  a  separate  system  of  sewers 
north  of  Harrison  street  and  west  of  State 
street,  and  north  of  Adams  street  and  east  of 
State  street. 'and  combined  system  sewer  south 
of  Harrison  street  west  of  State  street  and 
south  of  Adams  street  east  of  State  street. 

The  area  south  of  Adams  street  and  east  of 
State  street  may  drain  into  the  South  Branch 
through  an   existing  sewer  in   14th   street. 

The  area  west  of  State  street  and  between 
I2th  and  Harrison  streets  may  drain  into  the 
South  Branch  through  a  main  sewer  to  be 
constructed  in   Taylor  street. 

The  area  north  of  Adams  street  between 
State  street  and  Fifth  avenue  may  drain  into 
the  main  river,  or,  as  would  possibly  be  more 
desirable  from  a  sanitary  point  of  view,  by 
means  of  an  intercepting  sewer,  into  the  South 
Branch. 

The  area  south  of  Adams  street  and  north 
of  Harrison  street,  west  of  State  street,  may 
drain  directly  into  the  South  Branch. 

The  area  north  of  .^.dams  street  south  of 
Lake  street  and  west  of  Fifth  avenue  may 
drain  directly  into  the  South  Branch. 

The  small  area  north  of  Lake  street  and 
west  of  Fifth  avenue  may  drain  directly  into 
the   main   river. 

The  area  east  of  State  street  and  north  of 
.'Xdams  street  may  drain  directly  into  the  main 
river. 

Lighting. 

AT     ST.\TION"S. 

The  subway  station,  for  lighting  purposes, 
may  be  divided  into  three  divisions: 

1st. — The  stairways  from  the  street. 

2nd. — The  concourse,  embracing  passage- 
ways from  'the  foot  of  the  stairs  to  and 
through  the  ticket  office  to  the  train  platform. 

•Srd. — The  station  platforms. 

Incandescent  lamps  of  varying  candle  power 
will  be  used,  the  size  depending  upon  the  ex- 
act finish  of  the  wall  and  ceiling  and  the  con- 
sequent loss  of  light  by  absorption  therein. 

The  control  of  the  light  of  each  station  will 
be  had  from  a  distributing  cabinet,  under  con- 
trol of  the  station  agent  or  porter. 

Separate  light  circuits  direct  from  the  pri- 
mary source  of  power,  and  entirely  separate 
from  the  power  supply  of  the  subway  will  be 
used,  and  for  insurance  to  feeders,  station 
transformers  will  be  in  duplicate  or  so  sub- 
divided as  to  give  the  greatest  practicable  in- 
surance  against    failure  to  provide  light. 

In  the  sub-station  or  stations  from  which 
the  converted  power  for  the  subway  will  be 
distributed,  static  transformers  will  be  used, 
to  which  the  conductors  from  the  source  of 
primary  power  will  be  carried,  thus  making 
the  installation  of  power  and  light  feeders 
separate  and  independent  throughout  the  en- 
tire  length   of  the   subway. 

BETWEEN-    ST.\TIONS. 

The  passageways  between  stations  through 
which  trains  or  cars  will  be  operated  in  one 
direction  only,  will  be  lighted  by  a  system  of 


moderate  illumination  with  the  lights  so  in- 
stalled that  they  will  be  shaded  from  the  eyes 
of  a  motorman  on  the  train  or  car.  The  sys- 
tem of  illumination  will  be  divided  into  sec- 
tions, which  will  be  under  the  control  of  the 
proper  employe,  with  the  equipment  consist- 
ing of  incandescent  lamps  in  clear  glass  globes 
and  so  arranged  that  a  faint  amount  of  illum- 
ination will  be  used  under  normal  conditions, 
for  the  convenience  of  motormen  in  reading 
signals,  but  while  the  degree  of  illumination 
may  be  made  greater  in  an  emergency,  such 
as  a  derailment  or  the  loss  of  power  causing 
the  stopping  of  the  trains  and  the  darkening 
of  the  cars. 

Power. 

The  current  necessary  for  the  operation  of 
the  initial  subways  will  be  delivered  at  the 
bus-bars  of  the  sub-station  or  stations,  which 
will  be  economically  located  immediately  along 
the   line  of  the  subway. 

SUB-STATIONS. 

Sub-Stations  will  be  constructed  in  the  cross 
streets,  immediately  adjacent  to  the  subway 
and  on  the  same  level  with  the  subway,  so  that 
such  stations  shall  form  no  greater  barrier  to 
the  construction  of  future  subways  than  the 
subway  itself  forms. 

These  sub-stations  will  be  supplied  with  a 
three-phase  current  through  underground 
mains   at  a  high  tension  voltage. 

The  sub-station  equipment  will  consist  of 
air-cooled  transformers,  delivering  an  alter- 
nating current  at  reduced  voltage  to  rotary 
transformers  of  a  size  approximating  2,000  to 
4,000  k.  w.  each.  The  current  from  these  ro- 
tary transformers  will  be  distributed  by  a  low 
tension  power  board,  from  which  the  current 
will  be  conveyed  to  the  various  sections  into 
which  the  overhead  trolley  for  surface  cars 
and  the  third  rail  for  elevated  trains  will  be 
divided.  The  distribution  of  these  secondary 
currents  will  be  under  the  control  of  a  load 
despatches  The  great  importance  of  continu- 
ity of  service  and  the  known  weakness  of 
feeders  will  make  advisable  the  installation  of 
a  distant  control  equipment,  whefeby  the  load 
despatcher  may  change  the  distant  connections 
between  feeders  and  the  contacting  trolley  or 
third  rail  as  easily  as  he  m.ay  disconnect  and 
rearrange  the  feeders  nn  the  sub-station 
switchboard. 

TRANSMISSION'. 

It  is  proposed  to  supply  power  from  the 
sub-station  to  the  trolley  for  surface  cars  and 
third  rail  for  elevated  trains  through  under- 
ground cables,  laid  in  tile  conduits,  installed 
in  the  walls,  floors  or  available  space  of  the 
subway.  The  number  of  such  feeders  and 
their  arrangement  will,  of  course,  depend  up- 
on the  plan  of  operation  which  it  is  desired 
to  follow. 

METHODS     OP    OPERATION. 

It  is  proposed  to  continue  the  trolley  wire 
of  the  surface  cars  and  the  third  rail  of  the 
elevated  lines  through  the  subway,  so  that  no 
change  may  be  required  in  their  equipments 
while  operating  through  the  subway.  For 
emergency  operation,  it  might  be  wise  to  in- 
stall a  trolley  of  standard  surface  car  design 
over  those  tracks  provided  for  elevated  train 
operation,  in  order  that  surface  cars  may  be 
run  over  elevated  tracks  if  an  emergency 
requiring  such  operation  arises.  It  will  not  be 
necessary  to  provide  a  third  rail  in  the  sub- 
ways devoted  to  surface  car  operation,  be- 
cause all  elevated  trains,  except  those  of  the 
South  Side  Elevated  road,  are  now  equipped 
with  trolleys,  and  trolleys  could  easily  be  add- 
ed to  the  cars  of  this  system  at  much  less  ex- 
pense than  would  be  necessitated  for  install- 
ing third  rails  in  the  surface  car  subways. 

RETURN'     CIRCUIT. 

It  is  proposed  to  make  the  largest  possible 
use  of  the  electrical  conducting  capacity  of  the 
track  by  bonding  the  rails  at  the  joints  to  their 
full  equivalent  cross  section,  and  supplement 
the  rails  with  return  circuit  conductors  in 
order  to  reduce  the  liability  of  damages  from 
electrolysis  to  a  minimum. 

Summary. 

Summarized  the  advantages  of  Plan  Xo.  1 
are  as  follows : 

(a)     A  comprehensive  system  starting  with 
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a  nucleus  involving  a  small  investment  but 
capable  of  gradual  expansion  until  the  sys- 
tem covers  the  entire  city. 

(b)  No  grade  crossings. 

(c)  High  speed  straight  line  operation, 
with   few  switches  or  curves. 

(d)  Least  practicable  first  cost. 

(e)  Great  flexibility,  and  always  tending 
to  enlarge  the  business  district  in  three  direc- 
tions. 

(f)  Ease  of  access  to  passengers  owing  to 
the  shallowness  of  the  high  level  subways 
which  allows  the  platforms  of  the  low  level 
subways  to  be  within  28  ft.  of  the  surface  of 
the  streets. 

Estimates. 

The  estimates  of  cost  of  the  various  steps 
of  the  recommended  plan,  as  shown  by  Fig.  1, 
are  gi\en  below.  These  estimates  include  care 
of  abutting  buildings,  but  do  not  include  dam- 
ages   to    property. 

FIST  STEP. 
North  ,inc]  .south  .mibway  from  southern 
portal  of  La  Salle  street  tunnel  to 
Clark  street  and  Archer  avenue,  in- 
cluding such  portions  of  the  slation 
at  Clark  and  Madison  streets  as  it 
would  be  necessary  to  construct,  and 
complete  stations  at  Jaoksnn  boule- 
vard, Harrison  and  Twelfth  streets.  .$3, Onn. 000 
(Or  a  2-track  subway  havine  t.l2IS 
miles  of  single  track  and  4  stations, 
complete  ready  for  operation  at 
.$72(5.710    per   mile.^ 

Or.  as  an  alternative  plao.  a  north  and 
south  subway  from  southern  portal  of 
La  Salle  street  tunnel  to  14th  street, 
at  Custom  House  place  or  Plymouth 
court,  including-  necessary  stations 
or  portions  of  stations,  $2..'>no.OOO. 

(Or  a  2-track  subway  having  ,'!.124 
miles  of  single  track  and  4  stations, 
complete  ready  for  operation  at 
J.SiiO.i.^O  per  mile.) 

Terminal  loops  for  West  Side  surface 
lines,  connecting  with  Washington 
street  and  Van  Buren  street  tunnels, 
with  that  portion  of  stations  which 
It  is  necessary  to  construct $5,000,000 

(Or  a  subway  having  Z.CidX  miles  nf  sin- 
gle track  and  6  stations,  complete 
ready  for  operation  at  $1,364. 950  per 
mile. ) 

SECOND   STEP. 

North  and  south  subway  extending 
from  a  connection  with  the  North- 
western Elevated  R.  R.  at  Franklin 
street  to  a  connection  with  the 
South  Side  Elevated  R.  R.  at  12th 
street;  this  subway  also  having  two 
other  tracks  for  surface  lines  ex- 
tending from  a  portal  in  Chicago 
avenue,  near  Dearborn  avenue,  to  a 
portal  near  13th  street,  and  including 
stations     : $7,750,000 

(Or  a  4-track  subway  having  Ifl.lSt 
miles  of  single  track  and  o  stations 
complete  ready  for  operation  at 
$76S,5."in   per  mile.) 

Terminal  loops  for  the  Metropolitan 
Elevated  R.  R.  and  the  Chicago  & 
Oak  Park  Elevated  R.  R..  including 
stations,  as  shown   by  Fig.    1 $!.■!. .'.no, 000 

(Or  a  2-track  suijway  having'  ;i..".  miles 
of  single  track  and  14  stations,  com- 
plete ready  for  operation  at  $1,421.- 
100  per  mile.) 

THIRD  STEP. 

Through-route  sul:)way  connecting  the 
Metropolitan  Elevated  R.  R.  with  the 
Chicago  &  Oak  Park  R.  R..  via 
Randolph  street.  Michigan  avenue 
and  Harrison  street,  and  including 
necessary  stations  or  portions  of 
stations    $6,250,000 

(Or  a  2-trark  subway-  lT:i\'ing  .■..!i."il 
miles  of  single  track  and  9  stations, 
complete  for  operation  at  $1,049,710 
I>ei"  mile.) 

FOURTH    STEP. 

Subway  extending  from  portal  at 
Newberry  avenue  along  Twelfth 
street.  Michigan  avenue,  Rush  street 
and  Chicago  avenue,  to  Green  street, 
and  mcluding  necessary  stations  or 
portions  of  stations $9,700,000 

(Or  a  2-track  subway  liaving  S,,7S  miles 
of  single  track  and  4  stations,  com- 
plete ready  for  operation  at  $1,- 
104. 7S0  per  mile.) 

FIFTH    STIOl'. 

Subway  extending  in  Canal  and  Town- 
send  stt-eets,  from  12th  street  to  Chi- 
cago avenue,  including  stations  in 
Canal  street  at  .Jackson  boulevard 
and  Madison   street    $3,750,000 

(Or.  a  2-trark  subway  having  3.976 
miles  of  single  track  and  two  sta- 
tions, complete,  ready  for  operation 
at  $943,150  per  mile.) 

Total    estimated   cost   of   recommeTided 
plan    $4S,0.']0,nOo 


LETTERS    TO    THE    EDITOR. 

The    Relative   Payment    Receiveci    by 

the    Railways  for  Handling  Mail 

and  Express  Matter. 

Sirs:  A  good  many  papers  are  puljlisliing 
some  data  about  the  relative  payment  received 
by  the  railroads  for  handling  mails  and  express 
that  apparently  appeared  first  in  your  paper. 
As  a  mistake  seems  to  have  been  made  that  is 
unjust  to  the  railroads  and  puts  them  in  a 
false  light  before  the  public.  I  would  invite  your 
attention  to  the  attached  memorandum  which 
points  out  the  inaccuracy.  I  hope  you  will  do 
the  railroads  the  justice  to  publish  it. 
Yours  truly. 

W.   A.   WORTHINGTON. 

Feb.   9,  1911. 

(This  statement  referred  to  Union  Pacific 
System,  Southern  Pacific  Company  by  our 
correspondent  is  one  made  by  Mr.  Julius 
Kruttschnitt.  Chairman  of  The  Railway  Mail 
Pay  Committee  of  The  American  Railway 
Association.  We  print  it  below  and  have 
commented  on  its  statements  in  our  editorial 
columns — Editor.) 

The  assertion  was  recently  made  in  one  of 
the  trade  papers  and  has  been  given  wide 
publicity  in  the  daily  press  that  the  govern- 
ment pays  the  railways  $75  per  ton  for  trans- 
porting the  mails,  whereas  the  express  com- 
panies pay  the  railways  less  than  $15  per  ton 
for  handling  express.  This  statement  is 
erroneous,  as  average  ton  mile  rates  for  mail 
and  express  are  not  far  apart,  and  is  adapted 
to  strengthen  the  iinpression  which  is  already 
quite  widespread  that  the  government  is  pay- 
ing the  railways  much  more  for  haubng  the 
mails  than  they  receive  for  handling  express 
As  a  matter  of  fact,  in  proportion  to  the  cost 
incurred  by  the  roads  and  the  value  of  the 
service  rendered  by  them,  the  compensation 
they  receive  for  handling  the  mails  is  not 
only  less  than  what  they  receive  for  handling 
express,  but  it  is  less  in  proportion  than  what 
they  receive  for  any  other  service  that  they 
render.  The  proof  of  this  is  afforded  by 
statistics  that  have  just  been  compiled  by  the 
Railway  Mail  Pay  Committee  of  the  American 
Railway  Association.  The  forms  on  which 
these  statistics  were  made  up  were  prescribed 
by  the  Postoffice  Department,  and  the  statis- 
tics are  based  on  the  reports  received  from 
187  railways  operating  178,710  miles,  on  which 
there  are  2,411  mail  routes. 

Comparison  between  the  amount  per  ton 
received  by  the  railways  for  handling  mail  and 
the  amount  per  ton  received  by  them  for  han- 
dling express  is  entirely  unfair,  because  under 
the  regulations  and  orders  of  the  P^:^st-Office 
Department  they  are  unable  to  load  in  a  given 
amount  of  space  in  a  car  anywhere  near  as 
much  mail  as  express.  Because  of  the  pres- 
ence of  racks  and  post  office  features  and 
room  required  for  postal  clerks  to  distribute 
mail  en  route,  railway  postal  cars  are  limited 
to  a  carrying  capacity  of  only  about  'j  tons  of 
mail,  while  express  cars,  being  unobstructed, 
can  easily  be  loaded  to  the  roof  with  20  to 
30  tons  of  express.  The  dead  weight  of  the 
average  mail  car  with  the  post  office  features 
and  its  superior  construction  is  25  per  cent 
to  ,30  per  cent  greater  than  the  dead  weight 
of  the  average  express  car.  Now,  no  matter 
how  little  of  the  space  in  a  car  may  be  occu- 
pied, the  entire  dead  weight  of  the  car  must 
be  hauled.  Therefore  the  only  fair  way  to 
determine  whether  the  railways  are  reciving 
too  much  or  tno  little  for  any  service  i»  to  take 
into  consideration  the  gross  tonnage  hauled, 
including  both  that  of  the  car  and  of  the  per- 
sons or  conmiodities  handled.  Suppose  a 
traveler  should,  ask  a  porter  at  a  railway 
station  to  carry  10  lbs.  of  baggage  for  him 
and  that  the  porter,  when  he  went  for  the 
baggage,  should  fiiu!  that  it  was  a  box  weigh- 
ing 220  lbs.  Would  he  think  he  should  be 
paid  for  carrying  only  the  10  lbs.  of  baggage 
or  for  carrying  that  and  the  220-lb.  box  also? 
Now.  the  I'ost-Office  Department  requires  the 
railways  to  haul  22  tons  of  car  for  every  ton 
of  mail.  On  the  other  hand,  the  express  corn- 
panies  comply  with  the  demands  of  the  rail- 
ways that  express  matter  ^hall  be  economically 
loaded. 


The  weight  per  Imear  foot  of  space  in  mail 
cars  is  because  of  their  construction  and  post 
office  features  are  really  greater  than  average 
passenger  train  cars.  Passengers,  mail  and  ex- 
press are  usually  hauled  on  the  same  trains. 
The  best  measure  of  whether  the  railways 
are  fairly  paid  for  handling  the  mail  is  the 
amount  that  they  receive  for  hauling  1  ft.  of 
car  space  one  mile  in  the  transportation  of 
passengers,  mail  and  express.  The  investiga- 
tion made  by  the  Railway  Mail  Pay  Commit- 
tee of  the  American  Railway  Association,  un- 
der the  direction  of  the  Post-Office  Department 
shows  that  in  November,  1909,  the  railways 
hauled  1,153,110,245  ft.  of  space  one  mile  in 
the  transportation  of  mail;  9,902,370,150  ft. 
one  mile  in  the  transportation  of  passengers, 
and  1,.320,108,.589  ft.  one  mile  in  the  transpor- 
tation of  express.  For  these  services  they  re- 
ceived the  following  amounts:  Transporta- 
tion of  mail,  $3,721,790;  passengers,  $43,7.38,- 
723  ;  express,  $5,075,222.  The  average  revenue 
per  1,000  foot  miles,  therefore,  was  as  fol- 
lows :  Mail,  $3.23 ;  passenger,  $4.42 ;  express, 
$3.86.  In  other  words,  the  roads  received  19 
per  cent  more  per  foot  mile  for  hauling  ex- 
press and  37  per  cent  more  per  foot  mile  for 
hauling  passengers  than  they  received  for 
hauling  the  mails.  When  it  is  considered  that 
the  railways  receive  much  less  from  their  pas- 
senger train  service  than  they  do  for  their 
freight  train  service — the  earnings  per  freight 
train  mile  in  the  year  ending  June  30,  1909, 
were  $2.76  and  per  passenger  train  mile  only 
$1.27 — and  that  their  earnings  from  mail  serv- 
ice are  less  than  from  either  of  the  other  serv- 
ices rendered  by  them  on  passenger  trains  one 
gets  a  fair  idea  of  how  low  their  compensation 
for  handling  mails  really  is.  The  average  pas- 
senger train  is  300  ft.  long,  and  if  it  carried 
mail  only  in  all  its  cars,  would  earn  only 
97  cts. 

These  figures  cover  only  the  revenue  and 
express  for  transportation  on  trains.  In  ad- 
dition, the  railways  have  to  carry  the  mails  be- 
tween the  post  office  and  stations  at  about  six 
sevenths  of  the  places  on  their  lines,  render- 
ing an  extra  service  which  the  Postmaster- 
General  has  estimated  would  cost  the  Postal 
Department,  if  it  rendered  it,  $4,093,000  an- 
nually. They  do  not  render  any  such  service 
in  the  handling  of  express.  Furthermore,  all 
postal  clerks  while  on  duty  in  postal  cars  and 
mail  apartment  cars  are  carried  free  in  ac- 
cordance with  the  law.  In  adition,  postal 
clerks  are  transported  free  between  the  ends 
of  their  runs  and  their  homes  on  the  line  of 
the  railioads,  and  commissions  which  are  is- 
sued to  officers  and  special  agents  of  the  Post- 
Office  Department,  post  office  inspectors,  offi- 
cers of  the  railways  mail  service,  etc.,  are 
honored  for  transportation  by  the  railways, 
and  this  transportation  amounts  to  over  $1,- 
000,000  per  annum.  These  persons  have  the 
same  status  as  passengers  who  pay  for  their 
transportation,  and  the  railways  are  therefore 
required  to  pay  them  damages  in  case  of 
injury,  for  assuming  which  liability  they  re- 
ceive no  compensation  whatever.  The  ex- 
press companies  assume  all  such  liability  for 
their  employes.  Furthermore,  with  every 
increase  in  the  amount  of  express  carried  the 
railways  receive  increases  in  revenue.  On  the 
other  hand,  the  mails  are  weighed  ordy  once 
in  four  years,  and  for  the  carriage  of  the  in- 
crease ill  the  mail  during  this  four  years'  pe- 
riod, which  average  6  per  cent  per  year,  the 
roads  receive  no  compensation.  The  result  is 
the  rendition  by  them  of  about  three  million 
dollars  worth  of  service  per  year  for  which 
they  receive  no  pay. 

The  prevalent  belief  that  the  railways  are 
receiving  for  the  service  they  render  to  the 
Postal  Department  a  disproportionate  amount 
of  the  expenditures  made  by  it  is  entirely 
wrong.  The  Postuuister-General's  report 
shows  that  the  increase  between  1907  and  1910 
in  the  total  cost  incurred  by  the  Post.il  De- 
partment in  handling  the  mail  was  about  $40,- 
000,000.  Of  this  $11,000,000  was  for  increase 
in  the  salaries  of  postal  clerks,  $10,000,000  for 
rural  free  delivery.  $8,000,000  for  city  deliv- 
ery service.  $4,000,000  for  railway  postal 
clerks.  $3,000,000  for  postmasters'  salaries, 
while  the  railways,  although  they  handled  22 
per  cent   more  mail,  received   $3.52,760  less  in 
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li>10  than  they  received  in  1007.  It  is  per- 
fectly obvious  that  the  service  rendered  by  the 
railroads  in  the  haiidhng  of  the  mail  is  very 
much  greater  than  the  total  service  rendered 
by  all  other  persons  and  agencies,  and  yet 
while  the  railways  in  the  year  ending  June 
30,  1!U0,  received  for  the  service  rendered  by 
ihein  only  $-19,340,()3S,  the  amount  spent  for 
rural  delivery  was  $3t),S44,!il)!i.  and  the  amount 
spent  for  city  delivery  was  $31,t)S3.ti;3S1,  a  to- 
tal for  rural  and  city  delivery  of  ?lJ8,.y28,600, 
or  $19,18T,i*70  more  than  was  received  by  the 
railways.  The  volume  of  mail  handled  during 
the  last  ten  years  increased  108  per  cent.  The 
expense  incurred  by  tlie  Postal  Department  in 
handling  it  increased  111  per  cent.  The  cost 
of  rural  free  delivery  increased  2,000  per  cent, 
while  the  amount  paid  to  the  railways  for  the 
transportation  of  mail  increased  only  "27  per 
cent.  The  foregoing  figures,  it  seems  to  me, 
prove  conclusively  that  the  persistent  attacks 
upon  the  railways  based  upon  the  theory  that 
they  receive  too  much  for  the  service  they  ren- 
der to  the  Postal  Department  are  entirely  un- 
justified. On  the  contrary,  they  show'  that 
the  compensation  that  is  being  received  by 
the  railways  is  entirely  inadequate.  If  the 
Postal  Department  were  as  thrifty  in  handling 
other  parts  of  its  business  as  it  has  been  in 
not  only  holding  down,  but  actually  reducing, 
the  compensation  to  the  railways  for  the  serv- 
ice they  render  there  would  be  a  great  deal 
less  groimd  for  complaints  that  it  is  extrava- 
gantly managed. 


Dry    Mixed    Concrete    for    Curbs    and 
Sidewalks. 

Sirs;  Replying  to  an  imiuiry  about  tlie  use 
of  dry  mixed  concrete  for  curbs  and  sidewali^s, 
referring  especially  to  a  letter  in  your  issue  of 
Jan.  25,  from  N.  F.  Hopkins,  the  writer  would 
like  to  present  his  own  practice. 

Just  14  years  ago  the  writer  had  some  trouble 
in  securing  finishers  for  a  big  sidewalk  contract 
he  was  handling  and  broke  in  some  green  men, 
which  was  against  the  rules  of  the  union.  ■V\'ork 
was  stopped  but  no  adjustment  was  possible  for 
the  finishers  had  a  strong  union  and  had  tlie 
contractor  on  the  hip.  After  a  delay  that 
threatened  to  end  disastrously  we  concluded  as 
the  finishers  were  tlie  only  men  with  whom  we 
were  liaving  trouble  that  we  would  do  without 
them.  The  curb  was  therefore  made  of  concrete 
somew-hat  wetter  than  is  customary  for  that 
class  of  work  and  the  wet  mortar  was  allowed  to 
flow  next  the  forms,  potato  forks  being  used  to 
spade  the  coarse  material  back  from  the  face  so 
the  mortar  could  get  to  the  front.  A  star  shaped 
tamper,  made  on  the  principle  of  a  wire  potato 
masher,  was  used  on  top  to  force  the  larger 
pieces  down  so  the  mortar  could  come  to  the 
top  and  be  brushed  off  with  a  broom,  instead  of 
being  finished  with  a  wood  float  or  a  steel  float. 
The  use  of  floats  on  the  job  wotild  have  penalized 
the  contractor.  When  it  came  to  the  sidewalk 
we  ni.ade  half  the  thickness  in  the  usual  way 
and  for  the  remainder  of  the  thickness  used  a 
somewhat  richer  mix  tli.an  is  customary  and 
after  smoothing  it  off  with  a  raking  board 
brushed  it  with  a  broom  to  give  a  uniform  sur- 
face slightly  roughened.  The  results  were  so 
satisfactory  that  the  writer  has  never  done  any 
sidewalk  work  since  that  time  in  any  other  way 
provided    tlie    specifications    permitted    it. 

The  w'riter  differs,  as  a  result  of  his  own  ex- 
perience, with  the  statement  of  Mr.  Hopkins  that 
the  cost  of  forms  is  the  reason  why  the  dry  mix 
is  preferred  to  the  wet  mix,  when  the  cost  of 
finishing  is  taken  into  consideration.  With 
insecure  forms  the  high  priced  finisher  must  be 
used.  Witli  properly  constructed  forms  which 
permit  the  use  of  a  medium  wet  mix  there  is  no 
added  cost  for  finishing.  The  offset  is  in  favor 
of  tlie  wet  mix  both  as  to  cost  and  appearance, 
not  to  include  the  much  better  and  stronger 
curb.  The  real  reason  why  the  loosely  mixed  and 
compacted  curb  has  remained  w'ith  us  is  that 
this  is  one  of  the  little  items  to  which  engineers 
have  not  yet  turned  their  attention  generally. 
The  work  thus  far  done  has  been  satisfactory 
in  the  main  and  the  workmen  have  simply  been 
permitted  to  do  the  work  in  the  way  they 
learned  it  according  to  time  honored  methods. 
The  cost  of  either  way  is  so  nearly  the  same 
that  there  has  seemed  no  good  reason  for  asking 


that  newer  methods  be  adopted.  Wlien  a  man 
gets  up  agiiinst  a  union,  however,  as  the  writer 
did,  lie  is  forced  to  adopt  some  method  which 
renders  liiin  independent  of  the  union.  No 
doubt  this  has  been  done  in  other  cities  and 
that  there  are  hundreds  of  men  doing  this  work 
just  as  the  writer  does  it. 

The  writer  was  employed  by  a  certain  city 
to  prepare  specifications  for  sidewalk  and  curb 
construction  and  the  local  labor  unions  compelled 
the  adoption  of  the  specifications  calling  for  the 
work  of  the  finisher.  Even  in  the  great  city  of 
Cliicago  an  arcliitect  cannot  specify  hydrated 
lime  for  plastering  because  its  use  will  throw 
out  of  employment,  members  of  the  union  of 
plasterers,  helpers  and  mortar  mixers.  We  can 
conclude  therefore  that  tlie  labor  unions  have  a 
great  deal  to  do  witli  the  iiresent  adherence  to 
old  fashioned  methods  of  constructing  sidewalks 
and  curbs.  In  the  use  of  riclier  mixtures  for 
sidewalks  it  may  be  stated  that  to  use  a  lean 
mixture  in  the  lower  half  with  the  richer  mix- 
ture on  top  is  economical. 

The  writer  takes  issue  with  the  statement  of 
Mr.  Hopkins  that  dry  mixed  concrete  is  stronger 
than  wet  mixed  concrete,  especially  at  first. 
That  idea  has  been  very  completely  knocked 
out  within  tlie  past  few  years.  There  are  .so 
many  dat.a  on  tlie  subject  that  it  is  strange  to 
see  a  writer  make  the  statement  soberly  tod.ay 
in  a  high  class  technical  publication.  A  dry 
mix  (if  not  too  dry)  merely  obtains  its  final 
strength  in  a  shorter  time  than  wet  mixed 
concrete.  Thus  when  forms  are  to  be  removed 
quickly  use  less  water  than  is  customary.  But 
when  less  water  is  used  more  tamping  must  be 
given  so  the  forms  must  be  strong  enough  to 
either  stand  this  pressure  of  wet  concrete  o,'  be 
strong  enougli  to  stand  hard  tamping  of  moist 
concrete.  For  the  first  month  the  dry  mixe<l 
concrete  is  slightly  stronger  than  wet  mixed 
concrete  but  after  that  very  little  difference  can 
be  found,  but  when  found  it  is  nearly  always  in 
favor  of  the  wet  mix.  This  must  be  qualified  by 
stating  that  the  strength  of  the  wet  mix  depends 
upon  tlie  degree  of  wetness.  A  dry  mix  is  seldom 
uniform  and  is  always  weaker  in  the  long  run 
than  a  more  moist  or  even  a  decidedly  wet  mix. 
Tours    truly, 

ERNEST    McCULLOUGH. 

Chicago.    111.,   Jan.    29,    1911. 


PERSONALS. 

Mr.  Kahman  of  the  firm  of  Kahman  &  Mc- 
Murray.  bridge  contractors,  died  at  liis  home 
in   Kansas  City,  Mo.,  on  Feb.    6. 

Mr.  John  S.  Bates,  formerly  city  engineer  of 
Monmouth,  111.,  has  been  appointed  chief  en- 
sineer  of  the  Fresno-Coalinga — Monterey  R. 
R.,  a  proposed  line  having  its  terminus  at  Fres- 
no.   Calif. 

Mr.  Henry  B.  Drowne,  Assoc.  M.  Am.  Soc.  C. 
E.,  has  resigned  as  assistant  engineer  to  the 
State  Board  of  Public  Roads  of  Rhode  Island 
to  accept  the  position  of  assistant  engineer  witli 
Arthur  H.  Blanchard,  consulting  highway  engi- 
neer.  Providence,   R.  I. 

Mr.  George  H.  Watkins,  president  of  the 
Ohio  State  Board  of  Public  Works,  died  at  his 
home  in  Portsmouth,  O..  on  Feb.  S,  at  the  age 
of  51.  His  death  was  due  to  a  stroke  of  apo- 
plexy. Prior  to  becoming  a  member  of  tlie 
board  he  had  served  for  a  number  of  years  as 
canal   suuerintendent. 

Mr.  H.  Morton  Stephens  has  resigned  his 
position  as  Resident  Engineer  on  tlie  Winston- 
Salem  Southbound  R,  R.,  and  lias  accepted  a 
position  as  Superintendent  of  Construction  for 
the  Purcell  Construction  Co.,  which  has  the 
contract  for  constructing  10  miles  of  line  for 
the  Lehigh  &  New-  England  R,  R. 

Mr.  A.  Bickel,  formerly  contract  man.iger  of 
the  Freeborn  Engineering  &  Constructing  Co. 
has  accepted  the  position  of  president  of  the 
Commercial  Construction  Company,  with  prin- 
cipal offices  at  Kansas  City.  Missouri.  Tliis 
company  is  engaged  in  a  general  line  of  muni- 
cipal and  private  construction  work. 

Mr.  M.  L.  Newton,  a  prominent  engineer  of 
Waterloo.  Iowa,  died  at  his  home  in  that  city 
on  Jan.  24.  At  the  time  of  his  death  he  was 
consulting  engineer  for  tlie  W.  C.  F.  &  N.  Ry., 
an  electric  system  with  headquarters  at  Water- 
loo. He  was  a  past-president  of  the  Iowa  Engi- 
neering Society,  of  which  he  had  been  a  mem- 
ber for  a  great  many  years. 

Mr.  Orrin  E,  Stanley.  M.  Am.  Soc.  C.  E.. 
formerly  City  Engineer  of  Pierre.  South  Dakota 
and  more  recently  assistant  engineer  for  the 
Oregon  Railway  and  Navigation  Company,  an- 
nounces that  lie  has  opened  an  office  for  the 
practice  of  municipal,  railway  and  topographical 
engineering  at  room  1005,  Chamber  of  Com- 
merce   Building.   Portland,    Ore. 


Mr.  iM.  J.  Roach,  senior  member  of  the  firm 
of  Roach  &  Stansell.  proniini;iit  railroad,  levee 
and  i>a\'ing  contractors  of  Memphis,  Tenn.,  has 
been  anpoiutod  a  director  of  the  National  Riv- 
ers and  Marlxns  Congress,  His  selection  was 
due  to  his  intimate  knowledge  of  the  Missis- 
."ipoi  River  and  its  navigable  tributaries,  and 
to  his  recognized  standing  as  a  levee  expert. 

Mr.  C.  I-.  Bernay,  who  has  been  for  the  past 
two  years  assistant  city  engineer  of  Houston, 
Tc.x.,  lias  accepted  a  position  in  a  selling  ca- 
pacity with  the  Texas  Co.,  of  that  city.  Owing 
to  his  knowledge  of  paving  materials  and  street 
engineering.  Mr.  Bernay  will  become  an  im- 
portant factor  in  that  company's  asphalt  di- 
vision. Ho  is  a  graduate  of  the  civil  engineer- 
ing department  of  the  Texas  Agricultural  and 
Mechanical   Coiieee. 

The  Republic  Engineering  Co.,  of  which  Mr. 
W.  A.  Lewis,  formerly  president  of  the  Con- 
struction Co..  is  manager,  has  opened  oflices 
in  the  Patton  Building,  Milwaukee..  Wis.,  and 
will  engage  in  tlie  design  and  construction  of 
reinforced  concrete,  water  works,  sewerage, 
and  industrial  plants.  This  company  has  se- 
cured the  services  of  Mr.  B.  J.  D.  Blackmoor. 
:\.  civil  engineer  well  known  in  the  eastern  and 
northern    states. 

Col.  Edwin  A.  Stevens,  a  well-known  me- 
chanical engineer  of  Trenton.  N.  J.,  has  been 
appointi'd  state  road  commissioner  of  New 
.lersey  at  a  salary  of  .$5,000.  He  was  born  in 
I^hiiadelphia  in  1S58.  and  is  a  son  of  the  found- 
er of  the  Stevens  Institute  of  Technology,  at 
Hoboken.  He  is  an  associate  member  of  the 
.\nierican  Society  of  Mechanical  Engineers  and 
a  life  member  of  the  .\ssociation  of  Naval  Ar- 
chitects  and    Marine   Engineers. 

Lisle  V.  Hites  and  Ray  W.  Miller,  civil  engi- 
neers, have  succeeded  to  the  general  engineer- 
ing practice  of  Geo.  W.  Koss.  C.  E..  and  have 
organized  under  the  name  of  tlie  Des  Moines 
Engineering  and  Construction  Co..  with  of- 
fices at  51T-51S  Iowa  Loan  and  Trust  Bldg.. 
Des  Moines.  Iowa.  The  new  firm  is  prepared 
to  make  all  kinds  of  surveys,  furnish  plans, 
specifications  and  reports  on  all  kind  of  muni- 
cipal improvements  and  to  supervise  and  in- 
spect   construction. 

Mr.  Charles  Marcus  Osborn,  a  railroad  at- 
torney who  has  acted  as  counsel  in  recent  years 
for  a  number  of  leading  railroad  companies, 
died  at  his  home  in  Evanston,  111.,  on  Feb.  1. 
Mr.  Osborn  was  born  in  Sag  Harbor,  N.  Y.,  in 
1S33.  He  was  graduated  from  the  Renssalaer 
Polytechnic  Institute  as  a  civil  engineer  in 
1S53.  He  took  up  the  practice  of  his  profes- 
sion in  Rock  Island.  111.,  and  at  the  same  time 
studied  law.  A.S  an  attorney  he  was  asso- 
ciated for  years  with  Samuel  Linde.  vice-presi- 
dent of   the  Chicago  &   Northwestern  Ry. 

While  seeking  for  evidence  of  fraud  in  coal 
deliveries.  Mr.  James  J.  McCabe,  a  reporter 
for  the  Chicago  Examiner,  and  Mr.  Frederick 
Fitzpatrick,  assistant  engineer  at  the  Cook 
County  hospital,  were  instantly  killed  in  a 
power  house  of  the  sanitary  board  at  Lincoln 
and  Polk  Sts.,  Chicago,  on  Feb.  11.  Mr.  Mc- 
Cabe had  entered  a  narrow  space  between  a 
wall  and  a  powerful  electric  transformer.  It  is 
supposed  that,  not  being  aware  of  the  danger 
of  his  position,  he  accidentally  touched  the 
transformer  and  formed  a  short  circuit.  Mr. 
Fitzpatriclv  lost  his  life  in  attempting  to  rescue 
I^TcCabe's  body  before  the  current  had  been 
shut  off. 


Catalogs  Worth  Having. 

Engineers  and  contractors  should  have  on 
file  the  latest  catalogs  of  machines,  tools  and 
supplies  that  they  use.  In  sending  for  cata- 
logs reviewed  or  advertised  in  this  paper,  you 
will  confer  a  favor  on  us  if  you  will  write  di- 
rectly to  the  advertisers  and  state  that  you 
saw  the  catalog  mentioned  in  Engineering 
CoNTR.^CTiNG.  If  you  are  in  the  market  for 
tools,  machinery  or  supplies,  tell  us  and  we 
will  notify  promptly  the  leading  manufac- 
turers. 

Road  and  Street  Supplies. — 3>,ix6V.i  ins.,  16  pp. 
The  Baker  Mfg.  Co.,   Chicago,  111. 

Illustrating  road  drags,  scrapers,  carts  and 
other  apparatus.  This  booklet  is  listed  by  the 
company  as  Catalog  376. 

Shaking  Screens. — 6x9  ins.,  8  pp.  Power  & 
Mining   Macliinery  Co.,    Milwaukee,    Wis. 

Describing  a  plant  designed  to  overcome  the 
difficulties   of   fine  screening.     Illustrated. 

Hack  Saws. — 3'4x6H  ins.,  20  pp.  Massachu- 
setts Saw  Works,   Chicopee,   Mass. 

.■Vn  interesting  little  booklet  describing  hack 
saws.  It  is  under  the  title  of  •'The  Gentleman 
Prom   Missouri."     Price  lists   are  given. 

Commercial  Power  Trucks. — Sx9  Ins.,  32  pp. 
..\very   Company,   Peoria,   111. 

.V  catalog  of  commercial  motor  trucks,  giv- 
ing complete  illustrations  and  descriptions  of 
trucks  and  their  parts.     Prices  are  given. 

Corliss  Heavy  Duty  Engines.— Sxl0i4  ins.,  12 
pp.     Allis-Chalmers  Co.,  Milwaukee,  Wis. 

A  catalog  in  which  is  illustrated  and  de- 
scribed the  Allis-Chalmers  direct  connected 
Revnolds-Corliss  engines.     Bulletin  No.   1510. 


CONTRACT 

NEWS 

i. 

S  F.  c  r  I  O  K 

ENGINE  BRING- CONTRACTING 

Ivailroad  buying  continues 
to  he   an   encouraging  feat- 
The  Doings      ure   of    the    iron    and    steel 
of  the  market,   while   the   pig  iron 

■^jj     ,  market   sliows  improvement 

W  eCK.  2JJ  J  finislied  steel  is  in  greater 

demand.  Steel  trade  circles 
report  that  rail  orders  for  a]jout  200,000  tons 
will  he  placed  within  the  next  few  days,  this 
including  00,000  tons  for  which  the  Chicago, 
Milwaukee  &  St.  Paul  R.  R.  has  about  closed. 
A  considerable  amount  of  railroad  construc- 
tion work  is  projected  in  Canada  for  this  sea- 
son. At  the  present  time  tenders  are  being 
asked  on  50  miles  of  work  for  a  new  railroad 
— the  Quebec  &  Sagucnay  Fty.  This  work  calls 
for  the  construction  of  the  line  from  Cape 
Tourniente  to  Murray  Bay  wharf.  Tenders 
are  to  be  opened  on  March  'J  at  the  office  of 
J.  F.  Guay,  C.  E.,  Morin  BIdg.,  Quebec,  Que. 

Several  good  sized  railroad  construction 
contracts  have  been  let  recently.  These  in- 
clude the  construction  of  the  new  line  of  the 
Buckhannon  &  Northern  R.  R.  from  Rives- 
ville,  W.  Va.,  to  the  Pennsylvania  state  line. 
Bids  for  this  work  were  opened  some  time 
ago,  but  it  was  only  announced  recently  that 
the  contract  had  been  let  to  Patterson,  Moran 
&  Luck,  Pittsburg,  Pa.  .Another  good  sized 
contract,  bids  for  which  were  opened  some 
time  ago,  was  for  the  further  extension  of  the 
Algoma  Central  &  Hudson  Bay  R.  R.  in  Cana- 
da. This  contract  for  this  work  was  also  le<- 
recently  to  J.  D.  Mc.\rthur.  Winnipeg,  Man. 
Among  the  other  contracts  let  recently  are  the 
following:  J.  W.  Wright,  Jr..  Union  Springs, 
Ala.,  good  sized  grading  contract  Tteam  work) 
in  middle  Georgia;  Purcell  Construction  Co., 
H.  !Morton  Stephens,  superintendent  of  con- 
struction, Tamaqua,  Pa.,  subcontract  for  10 
miles  of  work  on  the  Lehigh  &  New  England 
R.  R.  in  Pennsylvania ;  E.  B.  Garrettson  &  Co., 
subcontract  from  the  Rineliart  &  Dennis  Co., 
for  .grading  work  on  the  Cincinnati  division  of 
the  Chesapeake  &  Ohio ;  the  Watson  Contract 
Co.,  Huntington,  W.  Va.,  and  G.  L.  Shore. 
Huntington,  W.  Va.,  secured  subcontracts 
from  the  Rinehart  &  Dennis  Co.  for  concrete 
work  on  the  above  contract:  Joe  Nix,  Pueblo, 
Colo.,  for  tlie  grading  work  for  the  first  sec- 
tion of  the  Pueblo  &  Southeastern  R.  R.  from 
Pueblo  to  the  St.  Charles  River. 

The  city  of  Philadelphia,  Pa.,  is  plannin.g 
extensive  improvement  work  and  now  has  a 
hill  before  the  state  legislature  to  increase  the 
borrowing  capacity  of  Philadelphia  from  7  to 
10  per  cent,  and  in  addition  to  ])ermit  the  bor- 
rowing of  upward  of  $ii0.00n.000  for  the  pur- 
pose of  building  subways  and  providin.g  for 
an  improved  system  of  wharves  and  docks. 
This  is  the  bill  which  is  intended  to  aid  in  pro- 
viding additional  revenues  for  Philadelphia 
and  to  prepare  for  carrying  into  eiTect  Mayor 
Reyburn's  comprehensive  plan  for  improvin.g 
transit  facilities  and  the  upbuilding  of  the 
city's  commerce  through  reclamation  of  waste 
lands  and  the  construction  of  wharves  and 
docks.  It  is  planned  to  push  the  bill  through 
as  quickly  as  possible,  after  which  it  will  be 
suljmitted  to  a  vote  of  the  people  at  the  No- 
vember election. 

Bids  are  now  bein.g  asked  for  driving  a 
fi.OOO  ft.  tunnel  for  the  Rawley  ^ilining  Co.  at 
Bonanza,  Saguache  county.  Colorado.  Plans 
are  at  the  office  of  Dorsey  &  Hodges,  Boston 
Bldg..  Denver,  Colo.,  and  at  the  office  of 
Simonds  &  Burns,  consulting  engineers.  Lili- 
erty  Tower  Bldg.,  New  York  city. 

A  good  sized  levee  job  is  to  be  let  Feb.  21 
by  the  Board  of  State  Engineers  at  New  Or- 
leans, La.  The  work  calls  for  the  construc- 
tion of  the  Mascot  levee,  containing  402.00it 
cu.  yds.,  in  the  parish  of  Madison,  Mississippi 


River  right  bank,  about  24  miles  above  Vick- 
burg.  Miss.  Proposals  will  be  received  for  tlie 
work  as  a  whole  or  by  sections. 

Governor  Donaghey  of  Arkansas  is  advocat- 
in.g  the  establishment  of  a  state  highway  com- 
mission and  a  levy  of  a  special  tax,  which 
would  amount  to  about  S5iH).()O0  annually,  for 
road  purposes.  In  the  meantime  a  bill  has 
lieen  introduced  in  the  state  legislature  of 
Montana  to  create  a  state  hi.ghway  depart- 
ment and  estalilish  a  state  highway  commis- 
sion and  the  office  of  state  highway  engineer. 


Tliis    little    story    lias    to 

do   with    the    election    of   a 

Practical         county   surveyor   in   one   of 

-      Politics   and    "'S  '"■■■''  "'unties  of  a  Pa- 

■n-       •  ■  cilic    coast     state.     In     this 

Engineering.    ,„,„,ty  t^,,,  ,,..,,  ,.,„,,.  „„^. 

party,  the  Democr.ats  being 
aliout  as  frequent  as  they  are  in  the  state  of 
Vermont,  so  when  a  candidate  secured  the 
nomination  of  the  Repulilican  party,  it  was 
equivalent  to  an  election.  For  some  20  years 
the  same  man  had  been  elected  county  sur- 
veyor and  he  had  come  to  believe  that  the 
office  was  his  "until  deatli  do  us  part."  A 
number  of  attempts  had  been  made  to  elect  a 
more  progressive  man,  but  all  these  eiYorts 
had  failed.  Finally  a  young  engineer,  two  or 
three  years  out  of  colle.ge.  decided  that  he 
wanted  to  be  county  surveyor.  His  friends 
tried  to  dissuade  him,  but  the  young  man  was 
not  to  be  deterred.  A  few  weeks  before  the 
date  0"f  the  convention  to  nominate  candidates 
for  offices  he  started  his  campaign.  He  lirst 
made  a  personal  call  on  every  civil  engineer 
in  the  county,  stated  the  case  to  them,  cited 
his  experience  and  asked  iheir  support.  With 
one  or  two  exceptions  he  secured  the  endorse- 
ment of  the  3(1  or  so  civil  en.gincers  in  the 
county.  He  had  already  secured  testimonials 
as  to  liis  character  and  ability  from  liis  former 
professors  in  the  state  iniiversity.  He  next 
had  printed  a  large  nuniber  of  circulars  con- 
taining the  endorsements  of  the  ci\'il  engi- 
neers, the  testimonials  of  tlie  ])rofessors  and 
his  platform  and  with  these  as  anmnmition  he 
began  a  campaign  among  the  farmers  of  the 
county.  He  called  upon  as  many  of  the  fann- 
ers as  he  could,  and  to  those  that  could  not 
be  reached  in  this  way  he  sent  the  circulars. 
As  a  result  he  secured  the  sup))ort  of  a  large 
part  of  the  rural  districts  ami  when  the  con- 
vention was  held,  he  secured  the  nomination, 
and  subsequently  was  elected  to  office.  .All 
of  wdiich  goes  to  show  that  practical  polities 
and  engineering  sometimes  go  band  in  hand. 


Woman 
Suffrage  and 
The  Recall. 


.Sc,-itile.  Wasli.,  is  np  tp 
date  in  that  it  lias  :i  re- 
call provision  in  its  city 
charier:  it  in  common  with 
ilir  rest  I  if  the  state  alsn 
has  wnni,-iii  suffrage.  It  is 
(iwiiig  lo  ihese  two  tilings 
lli;it  the  city  now  has  .a  new  ni.a.\-or.  Last 
INlarch  the  citizens  of  Seattle  elected  a  ma\or 
h\-  a  pluralitv  of  :!,-"iOO.  On  I-\h.  7  they  voted 
to  recall  him  by  .-i  iibirahty  of  about  -kOOO. 
Four  days  later  ihe  luw  ni;i\or  who  will  serve 
out  the  unexpired  term  i>f  the  recalled  mayor 
took  the  oath  of  oflice,  Ii  will  he  noted  ib.-it 
one  of  the  beauties  nf  ihe  recall  provision  is 
its  quick  action.  Xn  time  is  allowed  the  re- 
called official  to  rush  ihruugh  a  few  large 
contracts,  appoint  iidldovir  officials  or  ex|)end 
the  remainder  of  ihe  ;ippropriations,  before 
his  successor  is  apimjni.d.  It's  a  case  of 
vou're  recalled:  here  is  your  hat;  good  bye. 
.\  feature  of  the  Seattle  caiiip:iigii  was  the 
activity  of  the  women,  who  were  recently  en- 
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franchiseil  in  the  state  of  Washington,  and 
it  is  said  that  their  votes  were  largely  re- 
sponsible for  the  result  of  the  recent  election. 
Of  the  22,000  women  wIm  were  registered  a 
large  proportion  cast  their  votes.  In  the 
meantime  steps  are  being  taken  at  Tacoma, 
Wash.,  which  has  a  modified  form  of  com- 
missiejii  government,  to  recall  the  commission- 
ers. Press  reports  state  that  preliminary  to 
the  circulation  of  petitions  for  the  recall  of 
the  four  commissioners  charges  of  incompe- 
tence have  been  filed  against  them  by  a  com- 
niittee  of  the   reform  element. 


Some     of     the     railroads 
having     terminal     yards     at 

Snow    Removal  ™i-"'''=°.  ,=""'■    killing    i wo 
birds  with  one  stone  m  re- 
in  Coal  Cars,    mnving   the    snow    resulting 
frnni    the    Idizzard    of    last 
week.     The   Illinois   Central 
had   a    large   number   of   empty   coal   cars    on 
hand  and  accordingly  the  heavy  fall  of  snow- 
in    the    yards    was    shoveled    into    these    cars, 
trains  were  made  up  and  the  cars  started  on 
their  way   for  the  sunny  south,  wdiich   in   the 
case    of    the    Illinois    Central    was    Kentucky. 
In  most  cases  the  snow  was  pretty  nearly  all 
melted    before   it    reached   the    Kentucky    coal 
fields.     The  cars  after  reaching  their  destina- 
tion  were  loaded   with   coal   and   hauled   back- 
to   Chicago.     It   is   said   that   the   railroad   has 
found  it  cheaper  to  fill  the  empties  with  snow 
than  it  was  to  haul  the  snow  hy  team  to  the 
lake   front. 


Girlie 
Vassar. 


The  possession  and  use  of 
a  ladylike  manicurist's  out- 
fit in  a  construction  camp  is 
not  considered  dc  trap  hy  au- 
thorities on  hobo  etiquette. 
Some  months  ago  there 
drifted  into  Yuma.  Ariz., 
a  young  hobo  who  was  the  proud  possessor  of 
such  an  outfit,  and  he  used  it.  causin.g  some 
little  iirejudice  among  his  fellow  workers  in 
thi'  camp,  who  promptly  named  him  Girlie 
Vassar.  For  a  time  (jirlie  was  about  the 
most  uiipojiular  man  in  the  camp,  hut  this 
feeling  has  changed  and  he  is  now  the  most 
popular  m;in  in  Yuma.  A  few  weeks  ago  one 
of  the  men  in  the  construction  camp  lost  his 
balance  on  a  scaffolding  upon  which  he  was 
working  ;ind  fell  down  u])Oii  a  r.'ipidly  moving 
conveyor  belt  which  was  carrying  him  into 
the  crushing  machinery.  Girlie  was  working 
near  by  and  takin.g  in  the  situation  at  a  glance 
he  rushe<I  out  upon  the  licit  and  snatched  off 
his  fellow  workman.  The  officials  in  char.ge- 
of  the  wnrk  reported  this  act  of  Girlie  and  as. 
a  result  he  will  be  awarded  a  Carnegie  medai 


The  Court  of  Appeals  at  Frankfort.  Ky., 
h,is  recently  decided  a  case  of  some  little  im- 
portance to  railroads.  The  case  was  that  of 
Ellen  Rney  vs.  the  Louisville.  Henderson  & 
St.  Louis  Rv.  Co..  from  Daviess  county,  and 
the  court  holds  that  a  t-ailroad  can  build  a 
spur  track  to  a  distillery  and  condemn  jirivate 
property  for  the  right  of  way  for  the  track. 
It  was  announced  th;it  as  the  spur  track  was 
for  the  sole  benefit  of  the  distillery  the  track 
was  not  such  as  could  come  under  the  head 
of  "public  use,''  and  that  it  was  unconstitu- 
tional for  that  reason.  The  court  says  the 
spur  track  does  not  belong  to  the  distillery, 
but  to  the  railroad,  and  the  railroad  is  not 
restricted  in  its  use  to  only  such  things  for 
which  the  distillery  might  want  it  used,  hut 
it  comes  under  the  clause  "public  use"  and 
therefore  the  condemnation  proceedings  are 
legal. 
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Alabama. 

®J.  A.  Purdue  &  Co.  have  about  fmished  the 
first  11  miles  of  their  work  for  the  Toinbigbee 
Valley  R.  R.  and  have  taken  8  miles  more  on 
this  line,  which  runs  through  Choctaw  County. 
from  .Silas  to  York.  .Ma.  .\  large  part  of  this 
last  work  is  fine  station  work. 

The  Birmingham  Railway.  Light  &  Power 
Co.,  Birmingham,  is  planning  to  make  a  num- 
ber of  betterments  and  extensions  to  its  lines 
in  Birmingham. 

Arkansas. 

Press  reports  from  Conway,  .Vrk..  state  that 
plans  to  build  a  concrete  dam  across  Cadron 
Creek  at  Gleason,  tive  miles  from  Conway, 
are  in  preparation.  The  dam  will  protect 
about  60.000  acres  of  land  from  overflow  from 
the  .Arkansas  River.  A  bridge  also  will  be 
constructed.  .As  the  territory  benetited  is  in 
Faulkner  and  Conway  counties,  a  special  act 
of  the  legislature  will  have  to  be  passed  to 
organize    the   benefit   district. 

California. 

•|«Bids   are   asked    until   2   p.    m.,    March    1, 

by    the    Board    of    Public    Works.    Joseph    L. 

McCormick.    Secretary.      Hewes      Bldg..    San 

Francisco,    for   furnish.ing   and   delivering    rail 

bonds,  copper  wire,  tubnl.ir  steel  trolley  poles 

and   rail  joints  and    fastenings  for   the   Geary 

St.   municipal   railway  at   San   Francisco. 
.According  to  an  announcement   reported  to 

have  been  made  by  Paul  Shoup.  Los  Angeles, 

Cal.,  Vice  President  of  the  Los  Angeles  Pa- 
cific Co.,  the   new   extension   of   the   company 

now  in  the  course  of  construction  in  the  San 

Fernando  Valley.  '2'i  miles  long,  will  be  com- 
pleted in  about  three  months.     The  cost  of  the 

improvement    is    estimated    at    about   $400,000. 

The   line    extends   from   Hollywood    over    Ca- 

huenga   Pass   into  the  valley.     E.   C.  Johnson, 

Los  -Angeles,  Cal.,  is   Engineer. 

.Assurances  have  been  given  the  citizens  of 

Colusa  that  the  Southern  Pacific  Co.  will  build 

at  once  a  line  from  Colusa  to  Hamilton  City, 

Glenn    County.      The   new    line   will    skirt   the 

Sacramento    River.      It    is    believed    that    this 

line   will    be   the   continuation    of    a   new    line 

the  Southern  Pacific  will  build  along  the  west 

side,  and  for  which  surveys  have  been  quietly 

made. 
John  S.  Bates,  227  Van  Ness  ave.,  Fresno, 

has    been    appointed    chief    engineer     of     the 

Fresno-Coalinga-Monterey  R.   R.,  and  will  be 

in  charge  of  surveys  for  the  proposed  lines  of 

that   company.     Mr.    Bates   was    formerly   city 

engineer  of  Monmouth,   III. 

The  railroad  committee  of  the  City  Council 

of  Oakland  has  granted  a  .35-year  franchise  on 
Hopkins  St..  from  Fruitvale  Ave.  to  Redwood 
Road,   to   the   Oakland    Traction   Co. 

The  Vallejo  &  Northern  Ry.  Co.  ("electric) 
is  to  ask  for  a  new  franchise  for  the  com- 
pany's terminal  at  Vallejo.  The  new  fran- 
chise will  be  to  allow  the  company  to  pass  for 
a  mile  along  the  deep  water  at  Vallejo  and 
over  the  streets  separating  the  25  lots  and  two 
tide  land  surveys  which  the  railroad  purchased 
a  short  time  ago  from  the  Vallejo  Land  Im- 
provement Co.  The  old  franchise  of  the  com- 
pany expired  a  year  ago.  but  no  new  one  was 
asked  until  the  War  Department  approved  of 
the  plan  of  the  city  of  Vallejo  to  extend  the 
deep  water  line  along  Mare  Island  straits  for 
a  distance  of  200  feet  further  into  the  'street. 
The  Harbor  Committee  of  the  City  Council 
of  Los  Angeles,  has  recommended  that  Ho- 
mer Hamlin.  City  Engineer,  be  instructed  at 
once  to  make  the  necessary  surveys  for  the 
proposed  municipal  railroad,  mentioned  in  our 
February  1  issue,  which  is  to  connect  the  busi- 
ness center  of  the  city  with  the  harbor  district. 

Colorado. 

®Tlic  contract  for  the  first  section  of  the 
Pueblo  &  Southeastern  R.  R.,  connecting  with 
the  D.  &  R.  G.  and  C.  &  S.  Rys.  at  Southern 
Junction,   to  the   St.    Charles   River,   has   lieen 

•}•  indicates  work  now  open  for  bids 


ki  to  Joe  Nix,  Pueblo.  Balance  of  the  line  to 
Wilson  has  not  yet  been  contracted  for  on  ac- 
count of  the  engineers  not  having  completed 
the  survey  and  permanent  location.  Contract 
for  the  steel  has  been  made  with  the  C.  F.  & 
1.  Co.  of  Pueblo.  The  Miller-Vidor  Lumber 
Co.  of  Galveston,  Tex.,  secured  the  contract 
for  the  ties.  W.  1).  Garwood,  Pueblo,  Colo.,  i'; 
general  manager. 

Trackl.aying  on  the  Dcnver-Cheyeime  cutofT 
of  the  Union  Pacific  R.  R.  will  be  conmienced 
early  in  the  spring,  according  to  reports  froin 
Omaha,  Nebr.  The  grade  and  bridges  are 
completed  between  Denver  and  Fort  Collins, 
Colo.  A.  L.  Mohler,  Omaha,  Nebr.,  is  Vice 
President  and  General  Manager  of  the  sys- 
tem. 

The  Chicago,  Burlington  &  Quincy  R.  R. 
has  placed  an  order  for  $810,000  worth  of  steel 
rails,  part  of  which  order  is  to  be  filled  by 
the  Colorado  Fuel  &  Iron  Co.  It  is  expected 
that  the  greater  part  of  the  order  will  be  used 
to  construct  the  Greeley-Hudson  line,  planned 
to  be  laid  this  spring. 

The  Grand  Junction  &  Grand  Riyer  Valley 
Ry.  Co.,  E.  .A.  Sunderlin,  General  Manager, 
Colorado  Springs,  Colo.,  has  completed  the 
preliminary  surveys  for  a  line  to  Orchard 
Mesa.  Residents  of  Palisade  have  also  asked 
for   an   extension. 

Florida. 

®.\s  noted  in  our  last  issue,  Wright  &  Wad- 
ley  Co.,  Macon,  Ga..  and  Oviedo.  Fla..  have 
been  awarded  a  contract  for  work  on  the 
Florida  East  Coast  Ry.  This  work  is  on  the 
new  Kissimmee  Valley  branch,  which  is  to  ex- 
tend from  !Maytown  to  Lake  Okeechobee.  The 
contract  includes' .500,000  en.  yds.  of  earth  ex- 
cavation, a  like  amount  of  embankment  and 
several  w-ood  trestles  and  bridges.  .A  large 
amount  of  the  work  is  to  be  sublet  in  30  to 
(50  days. 

Surveys  have  been  partly  completed  for  a 
new  electric  line  from  Fort  Myers  to  Fort 
Thompson,  La  Belle  and  Citrus  Center,  up- 
river,  and  Naples.  Punta  Rossa.  Survey  and 
Estero.  down  the  coast. 

The  Tombigbee  Valley  R.  R.  Co..  John  T. 
Cochrane.  President.  Mobile,  Ala.,  is  consid- 
ering a  proposition  of  business  men  of  Pen- 
sacola,  Fla..  to  make  that  city  the  deep  water 
terminus  of  the  railway.  The  proposition  is 
said  to  include  a  $2.50.000  cash  offer  and  deep 
water  facilities.  The  distance  from  the  pres- 
ent terminus  of  the  Tombigbee  Valley  R.  R. 
to   Pensacola  is  about  50  miles. 

Georgia. 

®J.  W.  Wright,  Jr.,  Union  Springs,  Ala., 
has  a  large  grading  contract  (team  work)  in 
Middle  Georgia,  and  will  sublet  a  part  of  it. 
There   will   be   about    six   months'   work. 

The  Blakely  Southern  Ry.  Co..  of  Blakely, 
Ga..  has  applied  for  a  charter  and  proposes  to 
build  a  line  from  Blakely  to  Jakin. 

.Application  has  been  made  to  the  County 
Commissioners  at  Atlanta,  for  a  franchise 
on  Pcachtree  St.,  for  an  electric  street  rail- 
way which  is  to  run  from  Buckhead  to  the 
new  Brookhaven  Club.  John  D.  Little,  Walter 
P.  .Andrews,  John  Aldredge,  Walter  Pharr, 
Charles  P.  Glover,  W.  T.  Gentry  of  .Atlanta. 
Ga.,  are  interested. 

.At  a  meeting  recently  held  at  .Abbeville,  Ga., 
a  company  was  organized  to  construct  a  rail- 
road froin  that  place  to  Poor  Robin  Springs 
and  the  Ocmulgee  River.  The  new  road  will 
lie  a  narrow  gauge,  steam  road,  about  two 
miles  in  length,  and  will  run  from  the  Sea- 
board .Air  Line  Railway  depot  here  to  the  boat 
landing  at  Half  Moon,  on  the  Ocmulgee  River, 
and  from  thence  to  Poor  Robin  Springs,  .Abbe- 
ville's noted  pleasure  and  health  resort.  At 
the  meeting  organization  was  perfected,  and 
the  following  officers  were  elected ;  N.  M. 
Patten,  president;  A.  J.  Boney,  vice  president; 
W.  .A.  (Therry,  treasurer;  M.  C.   Paxson,  sec- 


retary:   W.    L.    Harrell,    J.    L.    Bankston   and 
J.  R.  Monroe,  directors. 

The  Valdosta,  Moultrie  &  Western  R.  R., 
Gordon  Tillman,  Chief  Engineer,  Valdosta, 
Ga.,  has  purchased  terminal  grounds  at  Val- 
dosta, and  this  is  taken  to  indicate  that  that 
railroad,  which  now  uses  the  terminals  of  the 
Georgi;i  Southern  &  Florida,  will  erect  its 
own  station  when  the  present  contract  with 
the  latter  road  is  terminated.  The  buying  of 
the  terminals  is  also  taken  to  indicate  that  the 
Valdosta,  IVlonltrie  &  Western  officials  will 
probably  extend  their  line  westward  from 
Moultrie,  though  no  official  announcement  as 
to  this  has  been  made. 

Idaho. 

Among  the  improvements  in  Idaho  for 
which  it  is  reported  the  Oregon  Short  Line 
will  spend  $7,000,000,  are  the  following:  New 
track  211  miles  in  length  will  be  built.  .Among 
the  extensions  are  67.2  miles  from  Richfield  to 
High  Prairie  26  miles  on  the  Buhl-Nyssa  line; 
60  miles  of  the  Raft  river  cutoff  and  a  lot  of 
double-tracking  between  McCammon  and 
Bliss. 

The  maps  and  plats  of  the  Idaho  Central 
R.  R.,  recently  filed  at  the  U.  S.  Land  Office 
at  Hailey,  Idaho,  show  that  the  road  will  run 
from  Owinza  in  a  northwesterly  direction  to 
the  southern  boundary  of  Richfield,  diagonally 
across  two  of  the  city  blocks,  and  on  about 
north  northeast  to  Burns  and  to  a  point  op- 
posite Willow  Creek ;  thence  in  a  straight  line 
18  miles  to  within  about  two  miles  of  Cxsrral. 
This  line  will  pass  about  one  and  seven- 
eighths  miles  south  of  Soldier.  From  Corral 
the  road  will  run  southwesterly  to  within 
three  miles  of  Taft  on  county  line;  thence  west 
8  or  10  miles  to  the  line  between  Townships 
0  and  10  east,  Range  1  south,  and  about  three 
miles  south  of  Little  Camas ;  thence  to  Boise 
in  nearly  a  strait  line,  and  on  almost  due  west 
to  Nampa.  While  the  line  may  be  changed 
in  places,  the  filing  of  the  map  and  plats 
would  indicate  that  it  is  not  the  company's 
intention  to  run  through  Boise  northwesterly 
to  Ontario,  Ore.  There  is  some  doubt  as  to 
the  course  of  the  road  at  Richfield.  About 
four  miles  below  that  town  a  new  station  was 
opened  recently — at  Johnson's  ranch — that  is 
said  to  be  the  point  at  which  the  Owinza  line 
will  cross  the  Wood  River  branch.  From 
that  point  the  Marley  slough  extends  north- 
westerly for  10  or  15  miles,  which  offers  an 
almost  level  route,  requiring  little  or  no  grad- 
ing; while  the  route  as  mapped  through  Rich- 
field to  Burns  would  require  much  filhng  and 
many  cuts.  This  in  a  lava  formation,  where 
much  blasting  would  be  required.  It  would 
he  more  expensive  to  operate  the  last  men- 
tioned piece  of  road  because  the  cuts  would 
fill  with  drifted  snow  at  every  storm,  while 
that  up  the  slough  could  be  kept  open  in  any 
weather. 

Illinois. 

The  Chicago,  Ottawa  &  Peoria  Railway  Co., 
wdiich  is  part  of  the  Illinois  Traction  System, 
will  have  matters  in  shape  within  the  next 
few  weeks  to  let  contracts  for  grading,  two 
sub-stations,  and  concrete  and  bridge  con- 
struction work  on  its  23-mile  extension  from 
Morris  to  Joliet.  F.  E.  Fisher,  Superintend- 
ent of  Construction,  Joliet,  111.,  is  in  charge 
of  the  work. 

According  to  surveys  recently  completed  by 
Engineers  of  the  Chicago  &  Northwestern  Ry. 
for  the  line  between  Peoria  and  Greenridge, 
III.,  the  route  will  pass  within  four  miles  of 
Springfield.  If  the  road  is  built  it  will  con- 
nect at  Greenridge  with  the  Northwestern 
branch,  which  leaves  .Alton,  and  go  through 
the  center  of  Macoupin  county  to  Benld, 
through  the  heart  of  one  of  the  state's  most 
important  coal  fields. 

Incorporation  papers  are  to  be  taken  out 
shortly  for  a  company  which  proposes  to 
build  an  internrban  line  from  Delavan  to  Mor- 


®  indicates  a  contract  let  recently. 
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ton.  Good  progress  has  been  made  with  the 
promotion  work,  and  the  promoters  are  said 
to  have  secured  considerable  financial  backing. 
It  is  proposed  to  secure  power  for  this  line 
from  the  Illionis  Traction  System.  Among 
those  interested  are  J.  W.  Crabb,  N.  T.  Nich- 
ols and  J.  G.  Bailey  of  Delavan,  111.;  A.  Law- 
son  and  George  Jenks  of  Tremont,  and  Fred 
Brenkman  of   Dillon. 

Indiana. 

The  Indianapolis,  New  Castle  &  Toledo 
Electric  Ky.  Co.,  New  Castle,  Ind.,  is  said  to  be 
planning  to  have  work  started  at  once  on  a  line 
from  New  Castle  to  Indianapolis,  with  the 
idea  of  having  it  in  operation  by  Sept.  1st  of 
the  present  year.  It  is  stated  that  after  this  is 
completed  a  branch  will  be  planned  from 
New    Castle   to    Richmond. 

A  bill  is  to  be  introduced  in  the  Indiana 
Assembly  to  amend  the  railroad  corporation 
rights  act  of  1852.  It  is  said  that  the  real 
purpose  of  the  bill  is  to  give  the  New  York 
Central-Big  Four  imes  the  power  to  condemn 
property  in  Northern  Indiana,  where  it  is  de- 
sired to  establish  a  four-track  system  across 
the  state  and  into  the  City  of  Chicago.  Under 
the  present  law  the  company  can  not  con- 
demn a  sufficient  amount  of  land  to  construct 
its    four    tracks    and    the    necessary    switches. 

The  Erie  R.  R.,  A.  Swartz,  Division  Engi- 
neer, Huntington,  Ind.,  is  said  to  be  planning 
to  do  a  considerable  amount  of  double-track 
work  this  season  on  its  Chicago  division.  It 
is  said  that  stretches  of  double  track  and  long 
sidings  will  be  connected  up  and  the  entire 
division  will  be  double-tracked  as  soon  as 
possible. 

Iowa. 

Engineers  making  surveys  for  the  construc- 
tion of  the  proposed  lines  of  the  Charles  City 
Western  Ry.  from  Marble  Rock  to  Hampton 
have  completed  their  work  past  Dougherty.  la. 

Engineers  for  the  proposed  Davenport- 
Muscatine  interurban  line  have  reached  Mus- 
catine, completing  surveys  for  one  of  the  three 
routes  originally  surveyed  to  that  city.  The 
surveyors  will  go  over  all  three  of  the  lines 
which  were  originally  surveyed  last  year  and 
after  determining  the  best  route  they  will  start 
the  location  survey.  The  line  which  has 
just  been  completed  runs  from  Blue  Grass  to 
Sweetland   Center  and   into   Muscatine. 

The  Commercial  Club  of  Sac  City.  Iowa, 
is  making  efforts  to  secure  an  extension  of  the 
electric  road  from  Rockwell  City  to  Sac.  in 
order  to  give  connections  with  Des  Moines 
and  Fort  Dodge. 

The  committee  of  twenty-five  named  to  set- 
tle the  difficulties  between  the  city  of  Des 
Moines  and  the  street  car  company  rejected 
the  company's  proposed  franchise  and  asked' 
that  it  submit  a  proposition  looking  toward  the 
purchase  of  the  property  by  the  municipality. 

Surveys  have  been  started  from  Iowa  City 
by  Irvin  Kettlewell,  Chief  Engineer  of  the  Ot- 
tumwa,  Iowa  City  &  Southern  Electric  Ry. 
Co.,  of  a  new  route  for  the  proposed  line  from 
Iowa  City  to  Ottumwa.  One  survey  has  al- 
ready been  made  which  takes  in  the  towns 
of  Wellman  and  Keota.  The  new  route,  how- 
ever, has  been  recommended  by  the  engineer 
of  the  bonding  company  who  has  gone  over 
the  ground,  as  being  a  better  route  for  pas- 
senger service,  and  accordingly  a  survey  of 
this  route  is  now  being  made.  This  will  pass 
through  Kinross,  Sigourney  and  Hedrick.  The 
cost  of  the  survey  is  being  met,  half  by  the 
promoters  and  the  other  half  by  the  farmers 
along  the  proposed   route. 

Reports  from  Des  Moines  state  that  the 
railroads  entering  that  city  are  planning  to 
erect  a  union  depot  between  lOth  and  12th 
Sts.  According  to  the  reports  the  new  station 
was  to  cost  $-'?,000.000.  No  definite  announce- 
ment has  been  made  by  the   railroads  as  yet. 

Kansas. 

The  citizens  of  Newton  have  subscribed  for 
$100,000  bonds  to  secure  the  building  of  the 
line  of  the  Arkansas  Valley  Interurban  Ry. 
Co.,  Wichita,  Kan.,  from  Sedgwick.  This 
road  is  built  north  out  of  Wichita  through 
Valley  Center  to  Sedgwick.  It  was  stated 
that   the   line   would   be  built   into  Newton   as 


soon  as  a  franchise  had  been  secured.     O.  A. 
Boyle,   Wichita,   Kan.,   is  general   manager. 

Steps  are  being  taken  by  D.  H.  Siggins, 
president  of  the  Union  Traction  Co.,  J.  J. 
Jones  and  others  to  secure  a  charter  for  a 
company  for  the  building  of  interurban  lines 
m  Neosho,  Allen  and  adjoining  counties.  It 
is  understood  that  some  of  the  objective 
r'oints  to  be  reached  by  this  new  company 
will  be  Chanute,   Humboldt  and  lola. 

Kentucky. 

®The  Louisa  Contract  Co.,  Louisa,  Ky.,  as 
noted  in  our  last  issue,  has  been  awarded  a 
contract  for  work  on  the  Cincinnati  Division 
of  the  Chesapeake  &  Ohio  Ry.  The  contract 
calls  for  the  construction  of  a  concrete  via- 
duct at  Louisa,  about  350  ft.  long.  The  work 
calls  for  7,000  cu.  yds.  of  earth  excavation 
and  5,000  cu.  yds.  of  concrete. 

®Langhorne  &  Langhorne,  Lynchburg,  Va., 
as  noted  in  our  last  issue,  have  been  awarded 
a  contract  for  work  on  the  Cincinnati  Division 
of  the  Chesapeake  &  Ohio  Ry.  The  contract 
covers  four  miles  of  line  aiid  is  located  be- 
tween  Foster  and  Coontown. 

®Boxley  Bros.  Co.,  Quincy,  Ky.,  have  been 
awarded  a  contract  for  work  oii  the  Cincin- 
nati Division  of  Chesapeake  &  Ohio  Ry.,  as 
noted  in  our  last  issue.  The  work  is  located 
between  St.  Paul,  Ky..  and  Garrison,  Ky., 
and  includes  100.01)0  cu.  yds.  earth  excavation 
and   1,500  cu.  yds.  concrete  masonry. 

®The  Rinehart  &  Dennis  Co.,  Evans  BIdg., 
Washington,  D.  C,  which  has  a  contract  for 
work  in  the  Cincinnati  Division  of  the  Chesa- 
peake &  Ohio  Ry.  as  noted  in  our  last  issue 
has  sublet  part  of  the  work  tc  the  following: 
E.  B.  Garretson  Co.,  Cincinnati,  O. ;  Watson 
Contract  Co.,  Huntington,  W.  Va.,  and  G.  L. 
Shore,  Huntington,  W.  Va.  The  Rinehart- 
Dennis  contract  calls  for  the  grading  and  con- 
crete work  for  double  tracking  from  Augusta, 
Ky.,  to  Wellsburg,  and  from  the  latter  place 
to  Holts  Creek,  the  work  including  500,000 
cu.  yds.  of  excavation,  about  40  per  cent  of 
which  is  rock  and  four  bridges  of  concrete 
and  concrete  culverts,  requiring  a  total  of 
about  14,000  cu.  yds.  of  concrete  masonry. 
Rinehart  &  Dennis  Co.,  is  doing  the  grading 
between  Augusta  and  Wellsburg  with  its  own 
forces,  consisting  of  two  steam  shovel  outfits. 
It  is  also  understood  that  Garretson  &  Co. 
wdl  )iut  two  steam  shovel  outfits  on  their  sub- 
contract. The  Watson  Co.  and  G.  L.  Shore 
will   construct  the   concrete   masonry. 

The  Northern  Kentucky  Traction  Co.  has 
applied  for  a  franchise  to  operate  lines  in  the 
southern  part  of  the  city  of  Dayton,  Ky. 

It  is  understood  that  a  company  to  be 
known  as  the  Kentucky  Traction  Co.  is  to  be 
formed  to  take  over  and  operate  the  Lexing- 
ton &  Interurban  Rys.  Co.,  Lexington,  Ky., 
and  subsidiarv  companies.  It  is  thought  that 
the  plans  of  the  new  company  will  call  for 
the  expenditure  of  about  $I,(«lO.OOii  for  im- 
provements. 

Information  submitted  from  Monticello, 
Ky.,  is  to  the  effect  that  promoters  are  work- 
ing on  a  scheme  to  extend  the  railroad  which 
was  constructed  some  time  ago  from  Algood, 
Tenn.,  to  Livingston,  a  distance  of  IS  miles, 
on  to  Somerset,  Ky.,  making  a  total  mileage 
of  2()  miles.  This  company  has  been  in  the 
hands  of  the  receiver  and  it  is  proposed  to  re- 
organize. 

Louisiana. 

The  Gulf,  Sabine  &  Red  River  R.  R.,  a 
standard  gage  logging  mad.  owned  by 
Lutcher  &  Moore  Lumber  Co.,  Orange,  Tex., 
is  being  extended  4  miles  to  the  turpentine 
camps   of  the   company   in    Calcasieu    Parish. 

The  establishment  of  motor  car  service  be- 
tween Covington  and  New  Orleans  by  way  of 
Hammond,  over  the  Baton  Rouge,  Hammond 
and  Eastern  and  Illinois  Centr.al  R.  R.,  is 
under  consideration.  It  is  said  that  the  rail- 
road company  will  put  on  the  cars  if  the  ex- 
pense of  operating  is  guaranteed  by  the  three 
towns  most  interested — Covington,  Hammond 
and  Ponchatoula,  The  matter  is  being  can- 
vassed at  these  places,  and  those  behind  the 
move  are  meeting  with  encouragement  at  all 
the  places   named. 


4"  indicates  work  now  open  for  bids. 


Maine. 

A  charter  is  being  asked  from  the  State 
Legislature  for  the  Farmington  &  Augusta 
R.  R,  Co.,  which  proposes  to  build  an  electric 
line  from  Farmington,  Me.,  to  Augusta,  a  dis- 
tance of  about  35  miles.  Among  those  in- 
terested in  the  project  is  Weston  Lewis  of 
Gardiner,  Me.,  General  Manager  and  controll- 
ing owner  of  the  Sandy  River  &  Rangeley 
Lakes  R.  R..  which  connect  at  Farmington 
with  the  Maine  Central.  The  Sandy  River  & 
Rangeley  Lakes  operates  103  miles  of  narrow 
gage  steam  railroad  in  a  heavily  timbered  re- 
gion. It  has  terminals  at  Farmington,  No.  6, 
Rangeley,  Redington,  Mt.  Abram  and  Bige- 
low.  Besides  Mr.  Weston  the  list  of  incorpora- 
tors of  the  Farmington  &  Augusta  includes 
E.  E.  Richards,  A.  L.  Fenderson.  J.  P. 
Wharff,  Joseph  C.  Holman  of  Farmington, 
Me. :  Frank  B.  Livingston,  Heber  Bishop  of 
Boston,  Mass.,  W.  J.  Gilpatrick  of  Saco,  Me,, 
Levi  T.  Williams  of  Augusta,  Me.  The  pro- 
posed capitalization  is  $500,000  which  may  be 
increased  by  permission  of  the  railroad  com- 
missioners. 

Maryland. 

The  Frederick  R.  R.,  O.  B.  Cobleintz,  Chief 
Engineer,  Frederick,  Md.,  has  voted  an  ad- 
ditional $50,000  for  terminal  and  other  im- 
provements. It  is  believed  in  some  quarters 
that  the  Western  Maryland  R.  R.  is  consid- 
ering entering  Frederick  over  the  Frederick 
R.  R.  tracks.  Surveys  were  made  last  year 
throu.gh  the  Middletown  Valley,  and  it  is  gen- 
erally believed  the  work  was  for  a  low-grade 
coal  line  for  the  Western  Maryland.  The 
Frederick  road  has  a  traffic  arrangement  with 
the  Western  Maryland  now  to  handle  business 
by  way  of  Thurmont,  where  it  has  a  steam 
line  that  is  being  changed  to  electric  for  pas- 
senger business.  A  connection  at  Brunswick 
with  the  Baltimore  &  Ohio,  by  way  of  the 
trolley    to    Jefferson,    is    contemplated. 

Massachusetts. 

The  Union  Street  Ry.  Co.,  Henry  H.  Crapo, 
president.  New  Bedford,  Mass.,  has  asked  the 
board  of  aldermen  of  New  Bedford  for  per- 
mission to  make  several  extensions  in  that 
city. 

At  a  recent  hearing  before  the  Legislative 
Committee  on  Railroads  considerable  informa- 
tion was  given  out  regarding  the  proposed 
New  York,  New  Haven  &  Hartford-Roston 
&  Maine  R.  R.  tunnel  under  Boston  Harbor. 
As  outlined  the  tunnel  would  connect  the 
eastern  branch  of  the  Boston  &  Maine  and  the 
Revere  Beach  &•  Lynn  R.  R.  with  the  South 
and  Back  Bay  stations  at  Boston  and  allow  of 
trains  being  run  directly  on  to  the  New  Haven 
tracks.  The  proposed  tunnel  would  start  at  a 
point  near  the  intersection  of  Broadway  and  Al- 
bany St.  in  Boston,  run  under  the  right  of 
way  to  the  South  station.  From  there  it 
would  run  under  .Atlantic  Ave.  to  a  point  un- 
der Foster's  wharf,  where  it  would  enter  the 
harbor.  It  would  then  be  carried  under  the 
harbor  in  a  straight  line,  passing  under  the 
old  Eastern  railroad  wharf  on  the  East  Bos- 
ton side,  until  it  reached  the  intersection  of 
Bremer  and  Maverick  Sts.  The  tunnel  would 
then  follow  under  Bremen  St.  to  a  point 
near  the  junction  of  Bremen  and  Prospects 
Sts.,  where  it  would  turn  and  pass  under  the 
grand  junction  freight  yards  of  the  Boston 
&•  .Mbany,  the  East  Boston  portal  being  located 
on  Neptune  St.,  near  an  arm  of  the  harbor. 
From  the  portal  an  incline  would  be  built 
to  carry  the  tracks  across  the  stretch  of  water 
and  up  to  the  level  of  the  Revere  Beach  & 
Lynn  tracks,  and  to  a  location  alongside  of 
them.  The  plans  call  for  a  large,  double 
tracked  tunnel,  which,  including  inclines,  will 
be  IX. 000  ft.  in  length,  and  will  cost  about 
$12,000,000  and  require  about  two  years  to 
complete.  It  is  to  run  all  trains  through  the 
tunnel  by  electric  power.  This  will  mean  that 
at  least  two  lines  from  Readvillc  on  the  Prov- 
idence division  of  the  New  Haven,  two  lines 
from  the  tunnel  to  Lynn  which  will  be  con- 
structed alongside  of  the  present  Revere 
Beach  tracks  and  the  lines  of  the  Revere 
He.-ich  rnad  will  all  have  to  be  electrified.  This 
will    also    cost    $12,000,000   and     require    two 
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years.  Two  stations  arc  plannoci  lor  the  tun- 
nel, one  at  South  station,  which  would  be 
located  on  the  Atlantic  Ave.  side,  and  the 
other  under  the  junciion  of  Maverick  and 
Bremen  Sts.,  Boston.  B.  T.  Wheeler,  Bos- 
ton. Mass.,  is  Engineer  of  Construction  New 
York,  New  Haven  &  Hartford  R,  R. 
Michigan. 

The  Detroit  United  and  the  Michigan 
United  Railway  Companies  have  entered  into 
a  contract  whereby  through  electric  service, 
both  passenger  and  freight,  will  be  inaugru- 
rated  at  an  early  date  between  Detroit  and 
Kalamazoo  and  Detroit  and  Lansing.  This 
nieai.s  that  the  Michigan  United  Rys.  will  give 
up  its  plan  for  building  a  third-rail  system 
between  Detroit  and  Jackson.  The  Michigan 
United  Rys.  is  now  building  a  line  from  Lans- 
ing to  Owosso,  which  will  be  in  operation  by 
spring. 

The  Grand  Trunk  Ry.  is  still  considering  a 
plan  for  extending  its  line  from  Owendale  to 
Bad  Axe  and  connecting  with  the  P.  O.  &  N., 
thus  giving  a  direct  route  from  the  Thumb  to 
Detroit. 

It  is  now  stated  that  the  first  section  of  the 
Lansing  &  Northwestern  Ry.,  Lansing,  will 
be  completed  from  that  city  to  Morrice,  and 
from  Morrice  to  Owasso  by  June  1.  This 
work  is  to  be  completed  before  work  is  com- 
menced anywhere  else.  The  line  between 
Lansing  and  Morrice  will  be  finished  first. 
Ties  are  being  put  in  place  between  Shafts- 
burg  and  Haslett,  and  100  carloads  of  cinders 
ordered  from  the  Grand  Trunk  railroad  for 
ballast,  this  being  used  instead  of  heavier 
material.  In  one  place  the  electric  line  will 
pass  under  the  Grand  Trunk  tracks,  where 
there  is  a  natural  depression.  The  Grand 
Trunk  track  at  this  point  will  have  to  be 
raised  only  about  4  ft.  to  allow  the  cars  to 
pass  under  it.  The  surveyors  at  present  are 
working  near  St.  Charles. 

The  Pere  Marquette  R.  R..  J.  F.  Deimling, 
chief  engineer,  Detroit,  Mich.,  has  been  con- 
sidering double  tracking  its  line  between  Hol- 
land and  Grand  Rapids,  but  nothing  definite 
has  been  decided  and  the  work  has  not  been 
authorized.  It  is  stated  that  the  Pere  Mar- 
quette has  not  decided  to  make  any  extensions 
of  its  line  from  Honor  to  Empire. 

Minnesota. 

The  St.  Paul  Railway  Promotion  Co.,  Henry 
C.  Struchen,  Secretary.  St.  Paul,  Minn.,  which 
proposes  the  construction  of  an  electric  railway 
from  St.  Paul  to  Lake  City,  Minn.,  has  de- 
termined on  the  route  of  the  line  as  far  as 
Hastings.  It  is  announced  that  the  line  will 
run  through  Oakland,  Highwood,  Red  Rock 
and  Newport,  as  planned.  From  Newport  the 
line  will  be  built  between  the  Burlington  and 
Milwaukee  lines,  followin.g  the  line  of  the 
Burlington  road  as  closely  on  the  east  as  pos- 
sible, passing  through  St.  Paul  Park  and  Lang- 
don  to  Hastings. 

The  Canadian  Pacific  Ry..  through  a  traffic 
agreement  with  the  Chesapeake  &  Oliio.  is 
reported  to  have  secured  an  outlet  for  the  Soo 
line  from  the  northwest  to  the  Atlantic  sea- 
board at  Newport.  Va.,  via  Cincinnati.  It  is 
also  rumored  that  the  Canadian  Pacific  will 
either  take  over  the  Wabash  between  Detroit 
and  Chicago,  or  build  an  entirely  new  line 
between  these  cities,  to  connect  the  eastern 
C.  P.  R.  and  Chicago  division  of  the  Soo  line 
with  the  C.  &  O. 

Grading  has  been  completed  by  construc- 
tion forces  of  the  Great  Northern  for  the 
double  tracking  of  10  miles  of  its  line  be- 
tween Swan  River  and  Brookston,  Minn.,  and 
it  is  expected  to  have  the  line  in  operation  by 
the  opening  up  of  the  spring.  Eventually  the 
company  will  double  track  its  entire  line  from 
the  range  to  the  ore  yards  at  Allouez,  Mich. 
Duluth  and  the  Ranges. 

I)V   PETER   E.    ,MF..\GHEK. 

John  Meyers,  Duluth  manager  for  the  Bar- 
nett  &  Record  Company,  large  dock  contract- 
ors, has  returned  from  a  ten  days'  trip  to 
West  Baden.  This  firm  has  already  started 
on  their  contract  of  erecting  an  ore  dock 
for  the  Great  Northern  Railway  Company  at 


SuiH-rior,  Wis 
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-Mr.  L.  J.  A.  Morris,  of  Morris  &  Shepard, 
contractors,  St.  Paul,  Minn.,  was  a  caller  in 
the  city  this  week  looking  over  dock  matters. 

The  Interstate  Dredge  &  Dock  Company 
were  the  lowest  bidders  for  bridge  to  be 
erected  by  the  city  of  Superior,  Wis.,  amount- 
ing to  approximately  forty-six  thousand  dol- 
lars. They  will  start  on  this  contract  imme- 
diately. 

Mr.  A.  S.  McDonald,  manager  of  the 
Zenith  Dredging  Company,  was  a  caller  a  few 
days  ago.  They  have  three  or  four  large 
dredging  contracts  at  the  present  time,  and 
just  as  soon  as  tlie  weather  permits  will  start 
innnediately  on  the  same. 

Patrick  McDommel,  Duluth  contractor,  left 
this  week  for  a  trip  to  Florida.  He  expects 
'to  be  gone  about  thirty  days. 

Thomas  Higgins.  grading  contractor  on  the 
Canadian  Northern  Railway  near  Dululli.  has 
returned  from  a  six  weeks  trip  to  his  luinie 
in  Nebraska.  He  got  hack  here  just  in  time 
to  get  in  on  the  cold  weather. 

Thomas  Walsh  of  the  Johnson-Carey  Com- 
pany, who  have  considerable  work  on  tlie 
Canadian  Northern  near  Duluth,  was  a  caller 
in  this  city  last  week.  He  reported  every- 
thing progressing  very  nicely. 

Dennis  Madden,  general  superintendent  for 
the  Mac.-\rthur  Brothers  Company  of  Chicago, 
was  a  caller  at  this  office  yesterday.  He  was 
on  his  way  up  from  Sault  Ste.  I\Iarie,  where 
his  firm  has  a  large  government  contract. 
Mr.  Madden  stated  that  prospects  for  railroad 
construction  were  very  encouraging  for  the 
coming  season. 

Wick  O'Connell,  who  has  the  contract  for 
the  tunnel  on  the  Canadian  Northern  railroad 
near  Duluth,  came  in  to  see  us  yesterday. 
Wick  has  installed  electric  drills  on  this  work, 
and  is  very  enthusiastic  over  the  working  of 
the  same.  They  are  gefting  along  very  nicely 
on  this  work  and  ought  to  have  the  same 
completed  by  June  1. 

J.  P.  Bains,  superintendent  for  the  Drake  & 
Stratton  Company  on  the  Iron  Ranges,  has 
returned  from  a  month's  trip  to  the  south. 

C.  H.  Overlien,  traveling  representative  for 
the  J.  I.  Case  Company,  was  a  caller  and  re- 
ported business  looking  very  good  for  the 
coming  season. 

All  of  the  stripping  contractors  in  this  vi- 
cinity have  closed  down  their  operations  for 
the  winter  and  will  not  start  up  until  about 
April  1. 

The  labor  situation  in  Duluth  and  vicinity 
at  present  is  in  a  pretty  fair  condition.  There 
is  quite  a  bit  of  work  going  on  in  the  woods, 
saw-mills  and  other  industries,  but  not  very 
much  construction  work.  The  demand  '  for 
Uiniber  and  other  forest  products  in  this  sec- 
tion has  been  picking  up  lately,  and  the  result 
is  that  a  great  many  men  are  given  employ- 
ment getting  the  stuff  out. 

Mississippi. 

A  conference  is  to  be  held  shortly  between 
City  Engineer  W.  G.  Wetmore  of  Meridian, 
Miss..  ai"id  engineers  of  the  various  railroads 
entering  the  c^ty  to  decide  upon  a  subway  or 
a  viaduct  at  the  south  side  of  the  city. 

Missouri. 

The  Manufacturers'  Ry.  Co..  G.  F.  Moore, 
President,  St.  Louis,  Mo.,  is  said  to  be  plan- 
ning to  erect  an  8-story  union  freight  depot 
and  warehouse  at  Miller  and  3d  Sts.,  St. 
Louis.  It  is  also  rumored  that  the  Manufac- 
turers' Railway  has  decided  to  abandon  the 
surface  line,  and  in  lieu  thereof,  to  construct 
a  tunnel  from  some  point  on  2d  St.  to  a  de- 
pression just  west  of  Grand  Ave.  Officials  of 
the  company  decline  to  discuss  this  rumor. 

The  Metropolitan  Street  Ry.  Co.,  1500 
Grand  Ave..  Kansas  City,  has  placed  an  order 
for  25,000  bbls.  of  cement  to  be  .used  in  street 
work  this  year.  It  is  said  that  twice  this 
amount   will  be   required. 

Negotiations  are  said  to  be  under  way  by 
L.  B.  Houck.  Shclbyville,  Mo.,  owner  of  the 
Shelbv  County  Railroad  for  funds  for  the  con- 
struction of  a  branch  line  from  a  point  near 
Shelbyville  north  to  the  county  line. 

®  indicates  a  contract  let  recently. 


Kansas  City,  Mo.,  and  Vicinity. 
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It  is  with  sincere  regret  that  we  report  the 


death  of  one  of  the  men  whose  name  for 
years  has  been  linked  with  the  cotistruction 
of  great  railways  of  this  country.  George  H. 
Kahmann,  senior  member  of  the  firm  of  Kah- 
mann  &  McMurray,  R.  R.  Contractors,  after 
an  illness  of  fifteen  days,  died  at  his  home  in 
Kansas  City,  Feb.  5th,  1011.  For  several 
months  past  he  had  been  in  failing  health,  but 
his  friends  hoped  he  could  rally.  For  a  time 
it  seemed  as  though  he  would  gain  a  victory 
in  the  unequal  struggle,  then  came  the  final 
collapse  and  the  end.  Mi'.  Knhniann  was 
born  in  St.  Louis,  Mo.,  Sept.  18th,  1851.  .\s  a 
young  man  he  attended  Notre  Dame  Univer- 
sity, then  becan  his  business  career  as  cashier 
of' the  Washington  Savings  Bank,  Washing- 
ton, Mo.  He  was  married  May  21st,  1881,  to 
Miss  Mary  Hopkins.  In  1885  he  became  iden- 
tified in  the  business  world  as  a  bridge  builder,, 
but  it  was  not  until  four  years  later  that  he 
moved  with  his  family  to  this  city.  Several 
years  ago  he  organized  the  firm  of  Kahmann 
&  McMurray  and  continued  as  a  member  of 
that  firm  until  his  death.  He  has  been  suc- 
cessful, but  his  success  has  been  earned. 
Every  contract  has  been  done  with  care  and 
the  profits  derived  were  the  rewards  of  merit. 
Mr.  Kahmann  is  survived  by  a  widow  and 
four  children.  Thus  ends  another  useful  life. 
The  U.  S.  District  Court  has  issued  an 
order  whereby  all  work  north  of  Central  Ave. 
on  the  Kaw  Levee  is  temporarily,  at  least, 
stopped.  These  delays  are  very  exasperating 
and  entail  large  losses  to  the  contractors  doing 
the  work.  Amos  &  Dean  and  Wood,  Bancroft 
&  Dotv  are  among  those  contractors  who  will 
be  delayed  by  the  order.  Vp  to  this  time 
splendid  progress  had  been  made  by  the  Cal- 
lahan Co.  and  their  force  of  sub-contractors. 
Eventually,  of  course,  the  order  for  withhold- 
ing the  work  will  be  lifted,  for  if  one  portion 
of  the  contract  is  left  undone  the  entire  levee 
will  be  useless.  Why  such  delays  are  just  and 
reasonable  is  hard  to  understand.  They  work 
hardships  untold  to  contractors  and  in  the  end 
accomplish  absolutely  nothing. 

O.  E.  Dutcher  will  shortly  move  his  outfit 
near  the  mouth  of  the  Kaw  River  and  start 
work  on  about  30,000  yds.  for  which  he  has- 
contract. 

Reports  on  excavations  on  the  new  station 
site  show  that  275.000  yds.  have  been  moved 
to  date.  This  is  about  one-third  of  the  entire 
contract,  rrom  now  on  the  work  will  be  slow 
on  account  of  the  fact  that  rock  has  been 
struck.  However,  the  engineers  state  it  is. 
probable  that  work  on  the  station  foundation 
can   start   in   the    spring,    or   early   summer. 

It  is  with  pleasure  we  announce  the  fact 
that  the  Supreme  Court  of  Missouri  has  con- 
firmed the  new  boundaries  of  Kansas  City. 
This  is  welcome  news,  as  it  will  open  a  field 
for  grading  operations  here  that  will  supply 
great  quaiitities  of  work  to  the  Kansas  City 
graders  for  years  to  come.  Inside  of  60  days 
there  should  not  be  an  idle  outfit  in  this  city 
and  no  doubt  this  will  be  the  case.  Every 
Kansas  Citv  contractor  is  wearing  a  smile 
and  well  he  may,  for  work  in  plenty  is  as- 
sured for  the  future. 

Mr.  George  Peck  of  this  city,  has  formed 
a  partnership  with  another  Mr.  Peck— though 
no  relat'ion.  The  firm  of  Peck  &  Peck  will 
do  contract  work,  both  in  grading  and  con- 
crete. They  have  a  preference  for  concrete, 
however,  and  probably  will  only  figure  on 
moving  such  earth  as  may  be  necessary  on 
concrete    jobs. 

The  Kansas  City  Southern  Ry.  Co.  has  sold 
$5,000,000  of  refunding  and  improvement  mort- 
gage 5  per  cent  gold  bonds  due  April  1st. 
mo  This  is  a  part  of  a  total  of  $21,000,000. 
of  which  $10,000,000  were  issued  July.  1909. 
This  money  will  be  used  for  improvemenlsand 
additional  equipment.  Forty-o^e  per  cent  of  the 
Kansas  City  &  Southern  Ry.  is  now  on  a  grade 
of  0/10  of '1  per  cent,  and  it  is  planned  to  put 
the  entire  remainder  of  the  road  on  practically 
this  same  basis,  except  in  the  mountain  dis- 
trict. 
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St.  Louis  Items. 

P,V    A.    I!.    KOEXIG. 

The  committte  on  school  Iniildings  of  the 
Board  of  Education  opened  liids  last  Thurs- 
day on  a  contract  for  building  a  large  addi- 
tion to  the  Simmons  School  on  St.  Louis  Ave. 
east  of  Newstead  Ave.  Twelve  bids  were  re- 
ceived, the  lowest  being  for  $13"),950.  They 
ranged  upward  to  $10-1,700.  The  estimate  of 
the  building  commissioner  of  .school  buildings 
was  $95,000,  and  the  building  conuuittee  will 
recommend  that  all  bids  be  rejected  and  that 
new  plans  be  made  involving  fewer  altera- 
tions to  the  old  school  building.  Building 
Commissioner  Toensfeldt  said  that  the  esti- 
mate probably  was  too  low  for  the  character 
of  Iniilding  specified  in  the  designs.  The  com- 
mittee also  opened  bids  for  the  purchase  of 
two  gasoline  runabout  automobiles  for  the 
linilding  department,  on  which  the  e'stimate 
for  both  was  $1,700.  The  Ijids  ranged  from 
$1,300  to  $l,fi50,  but  a  mistake  of  one  of  the 
Iiiddcrs  may  necessitate  a  new  letting. 

Walter  Lonergan  left  here  fi:u-  Jacksonville. 
III.     Walter  is  idle  at  present. 

J.  E.  Lyman  fmished  the  J.  A.  Ware  Con- 
struction Co.'s  work  at  Herman,  AIo.,  on  the 
^Missouri  Pacific  R.  R..  in  record  time.  Lyman 
is  here  idle  at  present ;  5043  W'ells  Ave.,  St. 
Louis,  Mo.,  will  catch  him. 

City  I'jigineer  ^^'i!liam  J.  Crockcn  of  East 
St.  Louis,  III.,  announced  on  Eel).  8  that  before 
the  work  on  the  big  outlet  sewer  is  completed 
work  will  have  started  on  the  Iniilding  of  an- 
other arm.  which  will  serve  Winstandley  Park 
and  all  of  that  territory  known  as  the  "Win- 
standley district.''  I\Ir.  Crocken  practically 
has  completed  his  plans  and  specifications  for 
tliis  new  sewer,  and  will  have  them  ready  to 
send  to  the  Board  of  Local  Improvements  and 
the  City  Council  ne.xt  week.  J  lis  estimate  of 
cost  of  this  particular  part  of  the  work  is 
$275,000.  The  "Winstandley"  arm  will  cover  a 
territory  of  approximately  four  square  miles, 
and  will  take  in  all  that  part  of  tlic  citv  from 
the  Louisville  &  Nashville  R.  R.  tracks  to  the 
Southern  R.  R.  tracks,  and  from  the  Venice  & 
Carondelet  Belt  R.  R.  tracks  at  Twenty-first 
street  east  to  Fifty-first  street.  It  will  serve 
more  than  one-third  of  the  total  population  of 
the  city.  Work  on  the  outlet  sewer  has  pro- 
.eressed  so  favorably  within  the  past  three 
months  that  the  sewer  is  up  to  Pig.gott  avenue, 
a  distance  of  one  and  three-quarter  miles  from 
its  starting  point  at  the  river.  Oi  the  con- 
tract price,  which  is  $710,000,  $273,100  lias 
been  paid,  which  means  that  almost  one-half 
of  the  big  sewer  already  has  been  completed. 
According  to  the  contract  tlie  work  is  to  be 
completed  by  Dec.  1  next.  The  most  expen- 
sive single  piece  of  work  in  connection  with 
the  sewer  is  the  building  of  the  great  pumping 
station,  which  is  equipped  with  seven  pumps. 
It  will  cost  with  all  maehinerv  installed 
$1(7.000. 

The  passage  of  the  Chouteau  .\ve.  grade 
crossing  bill  No.  2  by  the  House  of  Delegates 
virtually  completed  the  victory  of  Councilman 
W.  C.  Schultz  over  Mayor  Kreismann  in  a 
fight  to  establish  the  policy  of  whether  the  city 
should  share  the  cost  of  grade  crossing  elimi- 
nation with  the  railroads.  There  is  no  doubt 
of  the  bill's  passage  in  the  Council,  and  it  is 
thought  Mayor  Kreismann  will  sign  it.  Enough 
votes  were  cast  for  it  in  the  House  Friday  to 
pass  it  over  a  mayor's  veto.  Under  this  bill 
the  Missouri  Pacific  Ry.  will  have  to  pay  all 
property  damages,  as  well  as  tlie  cost  of  con- 
structing a  viaduct  across  its  tracks  between 
Tiffany  and  'Vandeventer  avenues.  Mayor 
Kreismann  and  President  Relier  favored  a 
former  bill  which  put  the  consequential  dam- 
ages, estimated  at  from  $18,000  to  $300,000,  on 
the  city.  It  was  defeated  when  Schultz  re- 
ported against  it  by  a  vote  of  8  to  2.  The 
House  passed  a  second  bill  Friday  by  a  vote 
of  22  to  3.  when  a  minoritv  of  the  railroads 
committee— Delegates  William  L.  Igoe  (Dem- 
ocrat) and  William  Samel  CRepublican)  — 
signed  a  favorable  report.  Chairman  E.  J. 
Russel!  of  the  railroads  conunittee  and  Dele- 
gates Hamilton  and  Jacobs  of  the  same 'com- 
mittee were  the  only  ones  to  vote  a.gainst  the 
-measure.      Speaker    Romliauer    berated    those 


menibers  of  the  municipal  assembly  who  were 
unwilling  to  spend  some  of  the  city's  money  in 
co-operating  with  the  roads  to  save  human 
lives.  He  pointed  out  that  to  force  the  rail- 
roads to  bear  all  the  cost  meant  a  long  fight  in 
the  courts,  while  to  share  the  expense  would 
have  insured  the  speedy  erection  of  the  via- 
duct, as  promised  by  Vice  President  C.  C. 
Clarke  of  the  Missouri  Pacific.  At  the  close 
of  his  speech  Rombaucr  voted  for  the  bill,  ex- 
plaining that  unwise  action  was  better,  in  his 
opinion,  than  no  action  at  all. 

J.  J.  Mclnerney,  who  is  working  at  Horatio, 
Ark.,  up  to  Feb.  8  put  in  30  working  days 
with  his  outfit  this  year  without  losing  any 
time.  Pretty  good  weather  down  in  his  part 
of  the  country  up  to  the  present  time. 

Capt.  A.  V.  Fetter  the  river  contractor, 
spent  a  day  in  town  last  week.  The  captain  is 
going  to  start  on  his  government  shore  con- 
tracts north  of  the  city  as  soon  as  the  weather 
and  river  will  permit.  He  also  informs  us 
that  ]\Tr.  Crosby,  who  formerly  was  associated 
with  him.  has  regained,  his  health  and  has 
quite  a  number  of  profitable  contracts.  We 
are  surely  pleased  to  announce  this. 

L.  J  Smith  and  his  superintendent.  L.  .\. 
Nutter,  took  a  fiying  trip  to  St.  Louis  one  day 
last  week.  Too  busy  to  call  this  time,  for  we 
failed  to  sec  them. 

Pat  Hickey.  who  is  at  present  at  Palm 
Beach,  Ela.,  with  his  young  son,  Raymond,  for 
his  health,  informs  us  that  the  boy  is  improv- 
ing, which  all  of  Pat's  numerous  friends  will 
be  delighted  to  hear. 

Roach  &  Stansell  of  Memphis.  Tcnn.,  are 
subletting  most  of  the  levee  that  was  awarded 
them  a  week  ago  by  the  JNIississippi  .State 
Levee  Board  of  Greenville.  Mis. 

J.  Cole  has  700,000  yds.  of  levee  work  near 
Van  Buren,  .\rk..  to  suljlet.  This  is  all  slip 
work,  mostly  all  sand,  and  teams  can  average 
from  60  to  70  yds.  per  day.  Work  will  last  a 
year.  Address  him,  care  of  Koenig's  Labor 
Agency,  107  N.  Main  St.,  Little  Rock,  .-Xrk. 

The  LTniversal  Construction  Co.,  which  is 
composed  of  Pat  Hannon,  the  Hickey  Bros, 
and  the  Scott  Bros.,  has  seven  outfits  at  work 
on  its  large  sewer  contract  in  the  southwestern 
part  of  the  city. 

T.  M.  Farley  &  Co.  of  Chicago  came  in  with 
five  car  loads  of  machinery  and  outfits  to  start 
work  on  their  sewer  contract  that  they  took 
from  the  L'niversal  Construction  Co. 

Montana. 

It  is  claimed  in  Colnmlnis,  Mont.,  that  finan- 
cial arrangements  have  been  completed  by 
promoters  of  the  proposed  Cook  City,  Colum- 
bus &  Northern  to  extend  from  a  point  near 
the  National  Park  north  through  what  is 
called  the  Lake  Basin  Country  to  join  the 
B.  &  N.  at  a  point  near  Lavina,  tapping  the 
mining  country  in  the  vicinity  of  Cook  City. 
Nebraska. 

W.  B.  McKinley,  Champaign.  111..  President 
of  the  Illinois  Traction  Co.,  is  reported  to 
have  made  a  proposition  to  construct  an  in- 
terurban  line  between  .A.dams  and  Beatrice, 
28  miles.  The  proposition  provides  that  the 
company  will  construct  and  operate  a  power 
plant  and  railroad  if  stock  in  the  proposition 
to  the  amount  of  $300,000  is  subscribed  by  the 
people   of   Gage  county. 

Advices  from  Logan.  Neb.,  in  Logan  County 
state  that  citizens  of  the  county  and  of  Arnold 
in  Custer  County  are  discussing  methods  to 
obtain  a  railroad. 

Nevada. 

A.  W.  Goodenougb.  General  ]\Ianager  of 
the  Lida  Valley  R.'  R.,  Goldfield,  Nev.,  has 
engaged  S.  W.  Connolly,  C.  E.,  to  make  sur- 
veys for  the  proposed  line  from  a  point  near 
Cuprite,  Nev.,  to  a  point  near  Hornsilver  and 
thence  to  Lida.  Actual  construction  work  will 
be  started  as  soon  as  the  surveyors  Iiave  laid 
out  the  route  for  a  distance  of  about  1.5 
miles.  The  cost  of  building  and  equipping 
this  line  will  be  about  $100,(»00,  and  according 
to  reports  all  financial  arrangements  have 
been  made.  The  survey  about  to  be  com- 
menced will  be  continued  on  from  Lida  into 
tlie  Bishop  country  to  connect  with  the  road 
which    the    Southern     Pacific    is    building    up 


through  the  Owens  River  valley.  The  matter 
of  continuing  the  line  from  Lida  to  Bishop, 
however,  has  not  yet  been  financed,  but  is  one 
of  the  marked  possibilities  of  the  near  future. 

New  Hampshire. 

A  bill  is  before  the  State  Legislature  ask- 
ing for  a  charter  for  the  Walpole  &  Alstead 
Street  Ry.  The  incorporators  named  are : 
James  Barrett,  Daniel  W.  Connors,  P.  E. 
Griffin,  William  J.  King,  M.  H.  Murphy,  Hor- 
ace A.  Perry,  Edward  K.  Seabury.  F.  F.  Shep- 
ard,  F.  A.  .Spaulding  of  Walpole ;  F.  J.  Mar- 
vin, H.  B.  Chapin  of  ."Mstead  :  George  A.  Wes- 
ton. Bellows  Falls,  Vt. ;  Dennis  A.  Blakslee 
and  Samuel  C.  Morehouse  of  New  Haven, 
Conn.  This  charter,  if  granted.  v.dll  give  the 
right  to  cross  the  iron  bridge  to  North  Wal- 
pole and  also  to  cross  the  toll  brid.ge  to  Wal- 
pole and  .Mstcad.  The  line  between  Walpole 
and  Alstead  would  be  about  10  or  12  miles 
long. 

New  Jersey. 

The  Hamilton  Township  Committee  has 
taken  action  to  have  the  Trenton  &  Mercer 
County  Traction  Co..  Trenton,  N.  J.,  extend 
the  Yardville  extension  beyond  its  present 
terminus. 

The  stockholders  of  the  Elizabeth  &  Tren- 
tor  R.  R.  Co.  (Trenton.  N.  J.,  electric),  voted 
yesterday,  Feb.  14,  on  authorizing  an  issue  of 
$750,000  in  bonds  of  the  company.  It  is  be- 
lieved that  this  money  is  to  be  used  for  com- 
pleting the  company's  line  between  New 
Brunswick  and   Elizabeth. 

New  Mexico. 

The  Las  Cruces  Ry.  Co..  of  Las  Cruces. 
N.  Mex..  has  filed  its  articles  of  incorporation. 
The  company  has  a  capital  stock  of  $10,000 
and  proposes  to  purchase,  acquire  and  con- 
struct or  lease  street  railways.  C.  Merton 
Haley,  Las  Cruces,  N.  Mex.,  is  the  largest 
stockholder. 

New    York. 

A  public  hearing  was  recently  held  in  Buffa- 
lo, N.  Y.,  before  the  Street  Committee  on  the 
proposition  of  the  Delaware,  Lackawanna  & 
Western  R.  R.  Co..  to  erect  a  new  station  and 
to  improve  its  terminals  at  the  foot  of  Main 
St. 

The  State  Public  .Service  Commission  at 
.'\lbany.  N.  Y.,  has  formally  closed  the  taking 
of  evidence  on  the  application  of  the  Buffalo, 
Rochester  &  Eastern  R.  R.  Co.,  for  authority 
to  construct  a  double  track  railroad  from 
Buffalo  to  Troy,  N.  Y.,  and  has  advised  both 
sides  to  have  their  briefs  filed  and  exchanged 
witli  each  other  by  March  1.  The  final  sum- 
min,g  up  and  oral  argument  will  be  heard 
March  15. 

Tlie  Long  Island  R.  R.,  J.  R.  Savage,  Chief 
Engineer,  Jamaica,  N.  Y.,  is  about  to  begin 
double-tracking  its  line  between  Glen  Cove 
and  Locust  Valley.  This  work  is  to  be  com- 
pleted by  June  1,  when  the  electrification  of 
the  entire  branch  is  to  be  started. 

The  Delaware,  Lackawanna  &  Western 
R.  R.  is  said  to  be  planning  to  build  a  new 
passenger  station  in  Syracuse.  The  question 
of  changing  the  grade  of  the  road  so  as  to 
eliminate  .grade  crossin.gs  in  the  city,  it  is  re- 
ported, will  not  enter  into  the  station  plans, 
as  it  will  be  constructed  to  meet  either  .grade 
or  elevated  tracks. 

The  New  York.  New  Haven  &  Hartford 
R.  R.  Co.  and  Boston  &  Maine  have  placed 
an  order  for  63.000  tons  of  rails.  .About  one- 
half  of  this  order  went  to  the  Pennsvlvania 
Steel   Co. 

No  definite  decision  has  been  reached  as 
yet  regardin.g  the  double  tracking  of  the  Buf- 
falo, Lockport  &  Rochester  Ry.,  mentioned 
in  our  Jan.  25  issue.  However,  possibly  two 
or  three  miles  of  double  track  will  be  put 
down  this  year  but  this  will  be  done  by  the 
company's  force.  J.  i\I.  Campbell,  Rochester, 
N.   Y.,   is  General   Manager. 

The  New  York  Central  &  Hudson  River 
R.  R.,  has  practically  secured  all  right  of  way 
for  its  new  double  track  work  between  Roch- 
ester and  Suspension  Bridge.  It  is  possible 
that  a  complete  right  of  way  will  have  been 
obtained  by  the  end  of  the  month.     .At  pres- 


4»  indicates  work  now  open  for  bids.         •'  indicates  a  contract  let  recently. 
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ent  double  track  extends  from  Rochester  to 
the  DY  tower,  about  a  mile  and  a  half  out 
of  Albion,  from  Medina  to  Middleport  and 
from  Lockport  to  Suspension  Bridge. 

The  Lons  Island  R.  R  ,  J.  R.  Savage,  Chief 
Engineer.  Jamaica.  X.  Y..  has  acquired  100 
acres  of  water  front  at  Fort  Pond  Bay,  Mon- 
tauk.  I-  I.  It  was  stated  that  the  company 
had  made  plans  for  the  erection  of  piers,  pas- 
senger and  freight  depots  and  other  terminal 
facilities.  It  is  also  contemplated  to  double- 
track  the  road  from  Oakdale  to  Montauk.  .\ 
naturril  harbor  having  an  average  depth  of 
tebout  60  ft.  at  its  dock  line  is  formed  by 
Fort  Pond  Bav.  The  new  property  acquired 
bv  the  Long  Island  R.  R.  has  about  a  mile 
frontage  and  at  least  a  dozen  piers,  with 
plentv  of  room  between  them,  can  be  built. 
Directlv  south  of  the  harbor  is  Fort  Pond, 
which  will  in  all  probability  be  connected  with 
the  bay  as  an  interior  harbor  for  coal  and 
ice  barges. 

The  Svracuse  &  South  Bay  Electric  Ry.  Co.. 
T.  H.  ^tathcr.  Chief  Engineer,  Syracuse,  is  to 
have  permanent  locations  completed  shortly 
for  the  proposed  extension  of  its  Newark  & 
Marion  line  from  Marion  to  Williamson. 
Survevs  are  also  to  be  made  for  a  proposed 
line  from  Williamson  to  Pultneyville.  The 
work  will  be  in  charge  of  Engineer  C.  E.  Hop- 
kins. 

The  State  Public  Service  Commission  has 
granted  the  Syracuse  Rapid  Transit  R.  R.  Co. 
permission  to  extend  its  double  tracks  in 
Willow  St.,  Syracuse,  and  to  abandon  its 
tracks  in  Lodi  St.  between  Green  and  Willow 
Sts. 

North   Carolina. 

Application  is  to  be  made  for  a  franchise 
for  a  street  railwav  through  Rocky  Mount. 
Robert  McDowell.  "Tarboro,  N.  C.  is  inter- 
ested. 

A  bill  is  said  to  have  been  introduced  in 
the  State  Legislature  to  annul  the  franchise 
and  charter  'of  the  Carolina  S-  Tennessee 
Southern  Ry.  if  the  company  shall  fail  to  be- 
gin the  construction  of  its  line  of  railway 
from  Franklin.  Macon  county,  within  six 
months  from  the  ratification  of  the  act.  and 
shall  not  in  good  faith  prosecute  the  work 
continuously  until  completion,  forfeiting  all 
of  its  rights  if  the  road  is  not  completed  and 
in  operation  by  .\ugust  29.  1912.  The  bill  is 
intended  to  complete  the  railroad  that  will 
open  up  the  mountain  country  between 
Charlestown.  S.  C.  and  the  states  of  the  Mid- 
dle West.  The  company  was  granted  a  char- 
ter in  1903. 

Ohio. 

The  Cleveland.  Cincinnati.  Chicago  &  St. 
Louis  Ry.  has  made  surveys  and  has  had  esti- 
mates prepared  for  double  track  work  between 
Sprinfffield  and  Davton.  It  has  not.  however. 
been  definitely  decided  to  go  ahead  with  the 
work  this  ye.ar.  Paul  Hamilton.  Springfield, 
O  .  is  engineer,  maintenance  of  way. 

The  Pittsburg  &  Lake  Erie  R.  R.,  J.  A.  At- 
wood.  Chief  Engineer.  Pittsburg.  Pa.  is  said 
to  be  planning  to  build  new  lines  to  both  Mid- 
land and  East  Liverpool.  No  definite  in- 
formation is  obtainable  at  present  regarding 
this  work,  but  it  is  understood  that  surveyors 
have  been  at  work  on  the  lines  for  several 
months. 

The  Chesapeake  &  Ohio  Ry.  nf  Indiana 
(Chesapeake  &  Ohio.  F.  T.  Cabell.  Chief  En- 
gineer M.  of  AV..  Richmond.  Va.).  has  re- 
quested the  Hamilton  County  Commissioners 
to  pass  the  determining  resolution  providing 
for  the  abolition  of  the  Crookshank  road  and 
Bridgetown  road  grade  crossings.  It  is  pro- 
posed bv  the  railroad  to  build  a  road  con- 
necting the  Crookshank  road  with  the  Bridge- 
town road  and  abolish  the  Crookshank  road 
crossing  altogether,  elevating  its  tracks  at 
the  Bridgetown  road.  If  the  commissioners 
agree  to  plans  that  were  submitted  the  railroad 
proposes  to  pay  all  the  expenses  of  the  im- 
provement. If,  however,  it  is  compelled  to 
build  a  viaduct  at  the  Crookshank  road  it  will 
require  the  county  to  pay  3.5  per  cent  of  the 
cost  of  the  improvement.  This  crossing 
would  require  a  viaduct  about  -500  ft.  long  and 
would  be  somewhat  expensive. 


'I'hc  directors  of  the  Southwestern  Traction 
Co.  are  reported  to  have  practically  decided  to 
extend  the  line  from  Crooksville  to  New  Lex- 
ington during  the  coming  summer.  It  is  now 
said  that  the  extension  instead  of  paralleling 
the  C.  &  M.  C.  R.  R.,  as  formerly  intended, 
will  probably  be  over  a  cross-country  route. 

City  Council  of  Middletown,  C,  is  consid- 
ering granting  a  franchise  for  an  electric  street 
car  line.  It  is  proposed  to  finance  the  line 
locally.  E.  A.  Hackett.  Middletown,  Chief 
Knginccr  of  the  .-Xmcrican  Rolling  Mills,  is 
interested. 

Engineers  of  the  Lake  Shore  &•  Michigan 
Southern  Ry„  Samuel  Rockwell.  Chief  Engi- 
neer, Cleveland,  C,  have  been  working  in 
.\mherst  and  it  is  believed  that  work  will  be 
started  April  1  for  the  completion  of  the  un- 
finished 4-track  work  in  that  place.  The 
bridge  work  in  Amherst  has  been  held  up  for 
the  past  two  years  by  the  village  council  which 
threatened  an  injunction  suit  if  the  company 
proceeded  with  its  plans.  Land  for  four 
tracks  and  the  four  track  road  bed  is,  with  a 
few  exceptions,  completed  east  and  west  of 
Amherst.  It  is  said  that  $500,000  will  be  ex- 
pended this  year. 

The  Dayton  &  Troy  Ry.  is  to  expend  about 
$150,000  this  spring  in  improving  the  service. 
The  entire  power  system  of  the  road  will 
be  reconstructed.  The  road  will  erect  a  sub- 
station near  Piqua,  to  feed  the  northern  end 
of  the  road,  while  the  other  substation  will  be 
located  near  Dayton.  The  central  power  plant 
will  remain  at  Tippecanoe  City.  The  road 
will  also  be  double-tracked  its  entire  length, 
the  present  double  track  extending  only  from 
Tippecanoe  City  to  Troy.  As  the  road  has 
many  passing  tracks  it  will  be  an  easy  matter 
to  fill  in  the  links. 

capital.  -M  present  the  Cleveland  and  Pitts- 
burg division  of  the  Pennsylvania  Company 
has  a  clear  field  in  the  upper  Ohio  valley.  The 
right  of  way  of  the  Ohio  River  &  Northern 
Railroad  Co.  has  been  bought  by  the  P.  & 
L.  E.,  which  extends  through  Beaver  County. 
Pa.,  and  Columbiana  County,  Ohio. 

Engineers  are  in  the  field  under  the  employ 
of  the  Pittsburg  &  Lake  Erie  R.  R.  Co.  run- 
ning preliminary  lines  for  the  construction  of 
a  road  from  a  junction  point  to  East  Liver- 
pool, O.  The  object  being  to  secure  a  part  of 
the  tonnage  of  the  Lake  Shore  and  the  pot- 
teries in  East  Liverpool.  At  East  Liverpool 
the  Pittsburg  &  Lake  Erie  Railroad  will  have 
a  connection  with  the  Younestown  &  Ohio 
River    Road,    which    is    owned    by    Cleveland 

Oklahoma. 

According  to  a  statement  reported  to  have 
been  made  at  the  Offices  of  the  Wichita,  Gu\i 
&  McPherson  R.  R.,  at  Muskogee,  Okla.,  that 
jine,  which  is  the  northern  extension  of  tht 
Midland  Valley  R.  R.,  will  be  completed  into 
Wichita.  Kan.,'bv  the  first  of  September.  The 
latter  city  recently  issued  $110,000  as  a  bonus 
to    the    Midland   to    build    their   lines    to    that 

Stockholders  of  the  Oklahoma  Railway  Co.. 
an  electric  line,  will  meet  February  24.  to  au- 
thorize an  increase  in  the  capital  stock  from 
$3,000,000  to  $15,000,000,  and  to  approve  a  $12,- 
000  000  bond  issue.  Common  stock  will  be 
increased  from  $2,000.00  to  $10,000,000.  and 
preferred  from  $1,000,000  to  $5,000,000.  Of 
the  latter  only  $631,000  is  now  outstanding. 
Funds  from  the  capital  increase  will  be  for 
new  construction  to  connect  a  number  of 
Oklahoma  cities.  A.  H.  Classen.  Oklahoma 
City,  is  President. 

Surveys  for  the  Winnipeg,  Salma  &  Gulf 
Ry.  have  been  completed  from  .Mva  west  to 
Beaver  Citv,  nearly  100  miles,  routing  the 
road  through  Buffalo  and  Gate.  Beaver  citi- 
zens are  raising  a  bonus  for  the  company,  as 
are  also  the  citizens  of  .Alva,  who  have  prom- 
ised $100,000.  Sterling,  Kan.,  has  subscribed 
$10,000,  and  Sylvia,  turon  and  Cunningham 
$5,000  each,  the  Marine  Trust  &  Security 
Co  of  San  Francisco  is  said  to  be  financing 
the  road.  The  first  line  built  will  be  south 
from  Omaha  through  Salina  to  .Mva,  with  a 
branch  west  from  Alva  to  the  New  Mexico 
coal  fields.  H.  Leone  Miller,  Salina,  Kan.,  is 
President. 


Oregon. 

The  Lovegrcn  Lumber  Co.,  according  to  ad- 
vices from  Forest  Grove,  Ore.,  has  let  con- 
tracts for  the  construction  of  five  miles  of 
railroad  running  from  the  Southern  Pacific 
tracks  near  Gaston,  and  extending  into  their 
extensive  holdings  in  the  southern  section  of 
Washington  County.  The  cost  of  the  work, 
including  the  erection  of  a  large  sawmill,  will 
be,  it  is  estimated,  about  $1,000,000. 

A  project  is  under  consideration  by  Maj. 
Mclndoc,  U.  S.  Engineer,  Portland,  Ore.,  for 
the  construction  of  a  branch  railroad  from  the 
line  of  the  Oregon-Washington  Railway  and 
Navigation  line  from  Mcgler  to  Nahcotta, 
starting  from  a  point  near  Ilwaco  and  swing- 
ing around  Baker  Bay  to  Fort  Canby  and 
then  to  the  base  of  the  proposed  north  jetty 
at  the  mouth  of  the  Columbia  River.  The 
road  will  be  used  for  hauling  construction 
materia!  for  government  work. 

Rose  City  League  of  Rose  City,^  P.  O.  Port- 
land, Ore.,  has  adopted  a  resolution  favoring 
a  franchise  for  the  Mount  Hood  R.  R.  to 
enter  the  city,  as  it  is  believed  generally  that 
the  new  road  will  assist  greatly  in  the  develop- 
ment of  the  Rose  City  and  Montavilla  Dis- 
tricts. 

The  Grants  Pass  &  Rogue  River  Ry.  Co., 
which  filed  its  charter  on  Feb.  1,  has  an- 
nounced its  intention  of  building  a  line  in  the 
.\pplegate  and  William  Valleys.  The  capital 
stock  is  $600,000  and  the  incorporators  include 
A.  D.  Bowen,  H.  L.  Chapin,  J.  W.  Hefferlin 
of  Portland. 

As  the  result  of  the  action  of  the  executive 
committee  of  the  Harriman  Lines  approving 
plans  for  extensions  of  the  LTnion  Pacific  and 
Southern  Pacific  Rys.  in  the  northwest  it  is 
expected  that  much  new  construction  work 
will  be  done  in  this  state.  Among  the  works 
that  are  almost  certain  to  be  done  are  the  clos- 
ing of  the  gap  between  the  North  and  South 
links  of  the  Natron-Klamath  cutoff  on  the 
Southern  Pacific,  that  remains  to  be  done  after 
the  present  contracts  are  completed,  and  the 
line  from  Redmond,  the  ultimate  terminus  of 
the  Deschutes  Valley  road,  and  Odell,  a  con- 
venient point  on  the  Natron-Klamath  cutoflE, 
Besides  these,  the  roads  that  have  been  re- 
ceiving the  most  consideration  are  that  frorn 
Grants  Pass  to  a  point  on  the  North  Cali- 
fornia Coast,  probably  Crescent  City,  and  that 
into  the  Coos  Bay  district.  The  East  and 
West  line  through  Oregon  via  Malheur  can- 
yon, rights  of  way  through  which  were  re- 
cently completed  by  the  acquisition  of  a  70- 
mile  strip  held  bv  the  Hill  interests,  also  may 
be  included.  This  track,  it  is  figured,  will 
connect  with  the  Deschutes  road. 
Pennsylvania. 
®The  Puree!]  Construction  Co.,  has 
taken  a  sub-contract  for  10  miles  of  work  on 
the  Lehigh  &  New  England  R.  R.,  and  has 
some  good  grading  and  concrete  work  to  sub- 
let. H.  Morton  Stephens,  Tamaqua,  Pa.,  is 
superintendent  of  construction  for  the  Pur- 
cell  Co. 

The  Pennsylvania  R.  R.  is  reported  to  have 
engineers  in  the  field  surveying  a  route  along 
Ten  Mile  creek,  from  the  terminus  of  the 
Ellsworth  branch,  to  Hackney,  along  the 
Waynesburg  &  Washington  narrow  gage  road, 
owned  bv  the  same  company. 

It  is  believed  that  construction  work  will 
be  started  shortly  between  Blacksville  and 
Waynesburg  on  the  proposed  line  of  the 
Pittsburg  &  Fairmont  Traction  Co.  W.  M. 
Laws.  Fairmont,  W.  Va,.  is  interested  in  the 
proposition.  . 

The  House  Judiciary  General  Committee  has 
favorably  reported  the  bill  increasing  the  bor- 
rowing capacity  of  Philadelphia  from  7  to  10 
per  cent  and  in  addition  to  permit  the  bor- 
rowing upward  of  $60,000,000  for  the  purpose 
of  building  subways  and  providing  for  an  im- 
proved system  of  wharves  and  docks.  This  is 
the  bill  which  is  intended  to  aid  in  providing 
additional  revenues  for  Philadelphia  and  to 
prepare  for  carrying  into  effect  Mayor  Rey- 
bum's  comprehensive  plan  for  lmpro\^ng 
transit  facilities  and  the  upbuilding  of  the 
city's  commerce  through  reclamation  of  waste 
lands,   and    the   construction   of   wharves    and 


•J.  indicates  work  now  open  for  bids.        ®  indicates  a  contract  let  recently. 
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docks.  It  is  planned  to  push  the  bill  through 
as  quickly  as  possible,  after  which  it  will  be 
submitted  to  a  vote  of  the  people  at  the  No- 
vember election.  The  bill,  in  the  form  of  a 
resolution  to  amend  the  Constitution,  passed 
the  last  legislature  and  under  the  law  it  must 
pass  this  legislature  and  be  approved  by  the 
people  before  it  becomes  operative.  The  in- 
crease of  the  city's  borrowing  capacity  from 
7  to  10  per  cent,  forms  one  part  of  the  pro- 
posed amendment,  and  the  other  portion  relat- 
ing to  borrowing  for  subways  and  wharves  and 
docks,  virtually  gives  the  city  the  right  to  bor- 
row to  an  unlimited  sum,  afthough  $60,000,000 
is  the  sum  which  it  has  been  estimated  will 
be  required.  The  amendment  provides  for  the 
creation  of  a  sinking  fund  for  the  cancellation 
of   the   latter   character  of   indebtedness. 

The  Delaware  Street  Ry.  Co..  which  has 
completed  part  of  the  proposed  line  along  the 
Delaware  River  from  Easton  to  Bangor,  is 
stated  to  tiave  secured  the  money  for  com- 
pleting  the    line   this    spring. 

The  Pittsburg  &  Shawmut  R.  R.  Co.,  has 
made  a  sur\-ey  beginning  about  si.x  miles  south 
of  Kittanning  at  a  point  on  its  main  line  and 
has  located  a  line  from  that  point  to  Butler, 
a  distance  of  about  25  miles.  It  is  very  uncer- 
tain, however,  whether  the  line  will  ever  be 
hin'lt.  The  Pittsburg  &  Shawmut  does  not 
intend  opening  up  any  new  work  soon.  W.  W. 
Menshey.   Kittanning.   Pa.,  is  chief  engineer. 

The  Scranton  &  Binghamton  R.  R.  Co..  of 
Scranton.  Pa.,  now  operating  14  miles  of  line 
to  Factoryville,  proposes  an  extension  from 
the  latter  place  to  Binghamton.  .\s  proposed 
the  line  will  start  at  Facton'ville,  going  north 
to  Caryls.  Bacontown  and  Nicholson,  then 
along  the  Horton's  Creek  Valley  to  Lindaville, 
in  Susquehanna  county,  through  a  divide  in 
the  Mopbottom  Creek  Valley  to  Brooklyn, 
through  East  Bridgewater.  Tiffany  and  Mont- 
rose; thence  along  the  Snake  Creek  Valley 
to  Franklin  Forks,  Lawsville  and  Brookdale, 
entering  York  state  by  way  of  Corbettsville, 
Conklin  and  Conklin  Center  to  Binghamton. 
making  a  total  distance  of  (50  miles  to  Bing- 
hamton. From  Montrose  a  branch  line  will  run 
northward  along  Wyalusing  Creek  through 
Fairdale,  Rush,  Lawton,  Rushville.  Stevensville 
and  Camptown  to  Wyalusing.  in  Bradford 
county,  a  distance  of  32  miles,  where  it  will 
connect  with  the  Lehigh  Valley  railroad. 
Other  branch  lines  will  be  built  from  Frank- 
lin Forks  to  Silver  Lake,  a  distance  of  six 
miles  and  from  Corbettsville  fo  Hallstead  ,ind 
Great  Bend,  a  distance  of  .3'.2  miles. 

Philippines. 

The  Secretary  of  War  has  asked  Congress 
to  appropriate  $50,000  toward  the  construction 
and  equipment  of  a  railroad  from  Camp  Over- 
ton to  Camp  Keithley,  Mindanao.  P.  I.  It  is 
estimated  that  the  cost  of  constructing  the 
19  5-6  miles  of  track,  including  sidings,  and 
equipping  the  same,  will  be  about  $100,000. 
The  road  will  be  used  for  the  transportation 
of  the  army  and  its  supplies  between  Camp 
Overton  and  Camp  Keithley. 

South    Carolina. 

The  Piedmiint  &  Xorllu  rn  Ry,  Co.  has 
been  chartered  with  a  capil.-il  stuck  of  $.J.(iOO.- 
iKin.  the  incorporators  including  I.  B.  Duke 
of  Somerville.  N.  J.,  and  P.  \.  Duke  of 
New  York. 

Grading  work  is  said  to  have  been  started 
for_  the  proposed  line  of  the  Orangeburg  R.  R. 
This  road  is  to  be  built  from  Orangeburg  to 
North,  a  distance  of  about  18  miles,  with  the 
view  of  extension  in  the  near  future  to  Spring- 
field. It  is  expected  that  the  railroad  will  be 
ready  for  operation  some  time  next  fall.  Un- 
der the  charter  of  the  Orangeburg  railroad  it 
has  the  right  to  construct  its  lines  from  Or- 
angebure  into  Charleston.  Columbia  and  Au- 
gusta, which  will  ultimately  be  the  route  of 
the  railroad.  The  city  of  Orangeburg  has 
voted  $20,000  in  bonds  to  aid  in  its  construc- 
tion. Gas  electric  cars  will  be  used  for  pas- 
senger service  and  locomotives  for  hauling 
freight.  William  C.  Wolfe,  Orangeburg,  S. 
C,   is   President. 


South  Dakota. 

The  Chicago,  Milwaukee  &  St.  Paul  R.  R. 
is  reported  to  have  secured  the  right  of  way 
from  Faith,  its  western  terminus  in  Meade 
county,  to  Belle  Fourche,  and  will,  it  is  said, 
run  an  extension  to  Belle  Fourche,  striking 
the  Belle  Fourche  River  at  Vale.  Ground  for 
railroad  yards  at  Belle  Fourche  is  reported 
to   have  been  purchased. 

Tennessee. 

The  John  Keilnian  Lumber  Cn.,  which  owns 
timber  land  near  Greenville.  Tenn..  has  had 
surveys  made  for  a  line  \>)V2  miles  long  to 
extend  from  a  point  1%  miles  east  of  Green- 
ville to  Doak's  Cabin.  It  is  planned  to  have 
the  road  built  by  the  end  of  June.  Citizens 
of  Greenville  have  appointed  a  committee  to 
confer  with  the  managers  of  the  lumber  com- 
pany with  a  view  to  having  the  road  extended 
to  Greenville. 

It  is  understood  that  the  receivership  of  the 
Overton  County  R.  R.  is  to  be  dissolved  short- 
ly and  the  road  extended  into  the  coal  fields 
of  Kentucky.  The  road  at  present  is  20  miles 
long  and  runs  from  Algood  to  Livingston  ^^■. 
W.  Ycatman,  Livingston,  is  General  Super- 
intendent. 

Texas. 

Officials  of  the  Pecos  Valley  &  Northeast- 
ern R.  R.  have  announced,  it  is  reported,  that 
construction  work  will  be  started  soon  on  a 
line  to  Alpine  and  Boquillas,  passing  through 
the  center  of  the  Rocilla  vicinity. 

Citizens  of  Gillespie  Comity,  according  to 
advices  from  Fredericksburg,  Texas,  have  ap- 
pointed a  committee  and  have  agreed  to 
raise  $100,000  Donus  to  be  given  to  the  first 
railroad  constructed  and  operated  into  Freder- 
icksburg. Charles  H.  Nimitz,  Jr..  is  Chair- 
man of   the   Committee. 

Surveys  have  been  completed  by  the  Locat- 
ing Engineers  and  nearly  all  right  of  way  ar- 
ranged for.  and  according  to  a  statement  re- 
ported to  have  been  made  by  W.  F.  OT.riant. 
Louise.  Texas,  construction  work  will  be 
started  in  the  near  future  on  the  line  from 
Palacios  to  San  Antonio.  Texas. 

A  committee  of  the  Bryan.  Tex..  Business 
League  and  Brazos  River  R.  R.  Conniiittee 
will  take  up  the  matter  of  raising  the  re- 
mainder of  the  necessary  money  for  the  con- 
struction of  the  railroad  to  that  place.  J 
Webb  Howell,  Bryan,  Tex.,  is  interested. 

Morris  &  Gleason,  Engineering  Corps,  run- 
ning surveys  for  the  Temple  Northwestern 
R.  R.  extension  from  Gatesville  to  Hico,  via 
Cranfils  Gap,  has  proceeded  as  far  as  Turners- 
ville,  Texas. 

A  bonus  of  $.?5,(HM)  is  being  raised  in  Min- 
eral Wells.  Texas,  toward  securing  the  con- 
struction of  the  new  Jacksboro-Oran  R.  R. 
through  that  city.  The  plans  for  the  work  are 
progressing  rapidly,  it  is  said. 

The  Houston  &  Texas  Central,  I.  A.  Cotting- 
ham.  Engineer  M.  of  Way,  Houston.,  accord- 
ing to  advices  from  Sherman.  Tex.,  is  plan- 
ning to  start  work  inimcdiately  on  the  improve- 
ment of  the  yard  facilities  and  the  construc- 
tion of  an  emergency  car  shop. 

The  citizens  Ry.  Co.,  of  Waco.,  is  consid- 
ering extending  its  line  up  North  0th  St.  in 
that  city. 

The  Cotton  Belt  Ry.  is  planning  to  have 
enacted  at  the  present  session  of  the  legis- 
lature a  Cotton  Belt  consolidation  bill,  which 
provides  for  the  absorption  of  several  small 
lines  already  owned  hv  the  Cotton  Belt  sys- 
tem. The  company  has  already  purchased 
the  Stephenville  North  &  South  Ry.  Co.,  aiui 
this  road  is  to  he  extended  by  the  Cotton  Belt 
from  Stephenville  to  Tliurbcr.  .An  extension 
is  also  being  made  from  Maimltoii  to  Coman- 
che, the  road  just  bought  operating  from 
Stephenville  to  Haniilion.  The  Cotton  Belt 
has  also  acquired  the  l-".;istern  Texas  Ry.,  and 
this  is  to  be  included  in  the  general  consolida 
tion  scheme.  This  was  formerly  a  lo.gging 
road  running  from  l.nl'kin  to  Kennard  and 
formerly   belonged   to   the-   Central   Coke  Co. 

St.  Louis  Southwestern  System  on  Feb.  4 
crmipleted  the  32-mile  extension  of  its  main 
line  from  Gatesville  to  Hamilton,  Tex.,  con- 
necting   with    its    recently    acquired    Stephens- 


ville  North  and  South  Texas  Ime  of  13  miles. 
Through  train  service  from  Waco  to  Stephens- 
ville  was  inaugurated  Feb.  15. 

The  State  Railroad  Commission  has  been 
advised  that  the  Menard  extension  of  the 
Frisco  System  had  been  completed  and  that 
the  first  train  would  be  operated  Feb.  25.  This 
extension  is  on  the  Fort  Worth  &  Rio  Grande 
Ry.  and  extends  from  Brady  to  Menard,  a 
distance  of  37.45  miles.  The  intermediate  sta- 
tions between  Brady  and  Menard  are  White- 
land,  Lightner,  Callan,  Scalp  Creek  and  Men- 
ard. Stops  will  be  made  at  each  of  these 
stations. 

At  the  annual  meeting  of  the  Gulf,  Texas 
&  Western  Ry.  at  Dallas  on  Feb.  7.  J.  J. 
jermyn  of  Scranton.  Pa.,  was  re-elected  pres- 
ident. The  following  new  directors  were 
elected :  F.  J.  Bechley  and  Oliver  Loving, 
both  of  Jermyn,  Texas.  The  other  directors 
were  re-elected.  Ben  B.  Cain  of  Dallas  con- 
tinues as  vice  president  and  general  manager. 

'The  Beaumont  Traction  Co.,  J.  F.  Weed, 
Receiver.  Beaumont,  has  filed  an  acceptance 
of  the  franchise  recently  granted  the  company 
by  the  city  of  Beaumont  in  lieu  of  its  former 
franchise.  The  franchise  means  the  dissolu- 
tion of  the  present  receivership;  it  calls  for 
numerous  improvements  in  the  physical  plant 
and  the  equipment  of  the  company  and  for  bet- 
ter schedules  for  operating  the  cars.  Chief 
among  the  improvements  will  be  the  laying  of 
a  double  track  on  Pearl  St.  and  the  concret- 
ing of  foundations.  This  will  have  to  be  com- 
pleted within  a  year.  There  is  also  provision 
for  the  city  acquiring  the  plant  at  a  reason- 
able valuation  at  the  end  of  the  franchise 
terms  and  other  stipulations  greatly  advan- 
tageous to  the  city. 

The  Kansas  City.  Mexico  &  Orient  R._R. 
is  considering  building  an  extension  from  San 
.Aii^elo  to  connect  with  the  -San  Antonio  & 
Aransas   Pass  Ry.  at   Kerrville. 

The  construction  plans  of  the  Santa  Fe  in 
western  Texas  are  said  to  include  the  exten- 
sion of  its  San  Angclo  line  from  that  city  to 
a  connection  with  its  Pecos  &  Northern  divi- 
sion at  Pecos.  It  will  be  approximately  186 
miles  long.  The  extension,  it  is  said,  will  run 
almost  due  west  from  San  Angelo,  traversing 
a  ranch  region  about  midway  between  the 
Kansas  City,  Mexico  &  Orient  and  the  Texas 
&  Pacific.  The  San  Angelo  line  connects  with 
the  remainder  of  the  Gulf  system  of  the  Santa 
Fe  at  Temple. 

Virginia. 

The  Washington  &  Barcroft  Traction  & 
Power  Co.  of  Barcroft,  Va..  has  been  char- 
tered and  proposes  to  build  a  line  7  miles  long 
from  the  Government  bri<lge  to  Bailey's  Cross 
Roads  in  Fairfax  County.  The  officers  are 
F.  C.  Handy,  president,  and  W.  W.  Wright, 
vice-president,  both  of  Barcroft,  Va.,  and  C. 
P,    Munson,    secretary.    .Arlington.    Va. 

Washington. 

Jay  D.  Crary.  .Aberdeen.  Wash.,  has  filed 
bis  acceptance  of  the  electric  railway  fran- 
cnises  granted  him  in  South  Bend  ;ind  Ray- 
mond. Under  the  terms  of  the  franchise  he 
is  given  120  davs  in  which  to  begin  actual 
construction  and  must  have  the  electric  line 
completed  as  far  as  the  city  limits  of  each 
eitv  within  two  vears.  This  line  will  cost 
.ibout  $300,000.  Mr.  Crary  is  al.so  interested 
in  a  project  for  the  building  of  an  electric 
line  from  South  Bend  to  .Aberdeen  to  con- 
nect Willapa  Harbor  .and  Gravs  Harbor,  and 
it  is  said  that  upwards  of  $l,'OOO.OnO  will  be 
put  into  the  line  and  its  equipment.  The  most 
likclv  route  lies  along  the  North  River,  trav- 
ersing  a   distance  of  about  38  to  .30  niili-s. 

.Amon"  the  extensions  believed  to  have  been 
apprf>vcd  by  the  executive  committee  of  the 
Harrinrin  hues  are  the  following:  Bi-sec- 
tion  of  Washington  hy  completion  of  the 
North  Coast  from  Spokane  to  Tacoma  via 
Lewiston  ;  construction  of  numerous  branches 
of  this  line  to  develop  the  state;  an  cast  and 
west  line  across  Oregon  from  Ontario  on  the 
eastern  border  through  the  Harney  Valley  to 
the  Pacific  Coast  at  Cresent  City,  Cal.,  via 
Lakewood  and  Klamath  Falls ;  extension  of 
the  l\orth western  Pacific  along  the  California 
coast  to  meet  the   foregoing  line  at  Crescent 
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City;  cast  and  west  line  across  North  Cen- 
tral Oregon  ;roni  Lebanon  on  the  Southern 
Pacific  via  Prineville  to  connect  with  the  On- 
tario-Crescent City  line  near  Burns ;  extension 
of  ti.e  Deschutes  Inic  south  to  connect  with 
the    Need-Natron   division   at   Odell. 

Advices  from  Hoquiam.  Wash.,  are  to  the 
effect  that  contractors  are  now  at  work  on  the 
grading  for  the  extension  of  the  joint  line  of 
the  Chicago.  Milwaukee  &  Puget  Sound  and 
Oregon-Washington  Railroad  &  Navigation 
line  from  South  .-\bcrdeen  to  Hoquiam.  Both 
companies  are  anxious  to  get  into  this  city 
and  the  work,  wliich  is  being  done  by  the 
Harriman  system,  is  being  rushed  with  all 
>peed  that  weather  conditions  will  permit. 
The  Northern  Pacific  "Y"  in  that  city  i.s  Hear- 
ing completion  and  will  be  in  use  within  a 
short  time.  This  will  permit  trains  being 
"Tiled  here  without  the  inconvenience  and 
Inner    Dull    which    has    been    necessary    in    the 

It  is  reported  to  have  been  stated  by  an  En- 
gineer of  the  Chicago,  Milwaukee  &  Puget 
Sound  Ry.,  that  the  matter  of  securing  the 
right  of  way  franchise  through  Snohomish. 
Wash.,  has  been  disposed  of  and  construction 
work  at  that  place  will  be  commenced  at  once. 
The  first  move  will  be  to  clear  the  rieht  of 
wav  on  Block  I.  purchased  a  year  ago  for  a 
(leoot  site,  after  which. the  half  mile  gap  in 
ihe  roadbed  construction  will  be  filled  in 

West  Virginia. 

©Patterson,  Moran  &  Luck,  Pittsburg,  Pa., 
have  been  awarded  the  contract  for  the  grad- 
mg  and  masonry  work  for  the  new  line  of  the 
Huckhannnn  &  Northern  R.  R.,  S.  B.  Brady, 
chief  engineer,  Morgantown,  W.  Va.,  trom 
the  Pennsylvania  state  line  to  Rivesvillc, 
W.  Va.  The  contract  is  said  to  amount  to 
$7,S0,000.  The  contract  for  tracklaying  and 
bridge  superstructures  will  be  let  .shortly.  It 
is  said  grading  work  will  be  started  as  soon 
as  certain  difficulties  over  rights  of  way  now 
in  court  at  Morgantown,  W.  Va.,  are  ad- 
justed, which  will  be  shortly.  The  road  will 
be  built  on  the  west  side  of  the  Monongahela 
and  will  connect  with  the  extension  to  be  built 
by  the  Lake   Erie   from   Martin,   south. 

The  Rowlesburg  &  Southern  R.  R.  Co.,  of 
Rowlesburg,  W.  Va.,  has  been  chartered  with 
a  capital  .stock  of  $50,000,  and  proposes  to 
construct  a  railroad  along  Cheat  River  from 
Parsons,  Tucker  County,  to  Rowlesburg,  Pres- 
ton County.  The  incorporators  own  large 
tracts  of  timber  in  that  section  of  West  Vir- 
ginia and  are  W.  H.  Gillespie,  G.  G.  Stitzin- 
ger,  R.  A.  Stitzinger,  A.  E.  Stitzinger,  E.  E. 
Stitzinger  and  J.  E.  Stitzinger  of  New  Castle. 
Pa. 

Wisconsin. 

The  .\hnapee  &  Western  Ry.  and  the  Green 
Bay  &  Western  Ry.  have  been  purchasing  ties 
this  winter  and  have  a  considerable  amount 
stored  in  the  yard  at  Sturgeon  Bay.  The 
prices  paid  are  said  to  be :  cedar  ties,  40  and  .5O 
cts.  for  6  to  8-in  stock :  for  tamarack  and  hem- 
lock of  the  same  dimensions,  30  and  3.5  cts. 
."Ml  ties  under  6  ins.  bring  1.5  cts.  each. 

Construction  work  is  to  be  started  early  this 
spring  on  the  interurban  line  of  the  Chi- 
cago &  Wisconsin  Valley  Street  Ry.  Co.  Steel 
for  line  has  been  ordered  for  delivery  this 
month.  The  company  has  offices  at  435 
Washington  BIdg.,  Madison,  Wis.;  J.  E.  Jones 
is  general  manager  and  Allen  T.  Russell  is 
president. 

It  is  reported  in  Milwaukee  that  the  Chica- 
go. Milwaukee  &  St.  Paul  Ry.  is  planning  to 
build  a  belt  line  around  the  city  within  the 
ne.xt  two  years.  The  project,  it  is  said,  would 
mean  an  expenditure  of  $10,000,000.  The  plan 
is  reported  to  contemplate  a  line  which  will 
rival  the  Northwestern's  belt  line,  now  in 
course  of  construction,  and  which  will  give 
the  company  an  opening  into  the  city  from 
every  direction.  The  line,  it  is  said,  will  con- 
nect with  the  inner  belt  line  which  the  com- 
pany now  controls,  touching  all  points  in  the 
surrounding  country  and  giving  the  company 
access  to  the  big  industries  in  the  outskirts  of 
the  city. 

The  Illinois  Central  R.  R.  is  reported  to  have 
had  engineers  in  the  field  for  some  time  work- 


ing on  a  proposed  extension  from  the  southern 
part  of  the  state  to  cross  the  Wisconsin  River 
at  Spring  Green  and  extend  to  the  Freedom 
mines,  taking  in  also  the  Baraboo  district. 
Some  color  to  the  report  is  lent  by  the  fact 
that  the  Illinois  Central  is  said  to  have  had 
mine  hohlings  in  the  Freedom  district  for  sev- 
eral years,  secured  about  the  same  lime  the 
other  companies  were  taking  options  and  buy- 
ing land  in  that  localily. 

Wyoming. 

Advices  from  Laramie,  Wyo.,  state  that  en- 
gineers of  the  Union  Pacific  Ry.  are  at  pres- 
ent making  surveys  in  that  city  for  the  con- 
struction of  improvements,  including  the  ex- 
tension of  the  yards,  building  a  new  round- 
house and  coal  chutes.  It  is  estimated  that 
the  work  will  require  an  expenditure  of  not 
less  than  $450,000.  A.  L.  Mohlcr,  Omaha. 
Ncbr..  is  Vice  President  and  General  Managi  1 
of  the  company. 

Plans  have  been  completed  and  it  is  said 
that  construction  work  will  be  started  Marcli 
1  bv  the  Wyoming  R.  R.  Co.,  on  its  2S  mile 
line  from  Clcarmont,  Wyo.,  to  Buffalo,  Wyo, 
Ultimately  it  is  proposed  to  extend  the  line 
south  to  Casper,  where  it  will  connect  willi 
the  Chicago  &  Northwestern  and  the  new 
line  of  the  Burlington  to  be  constructed  from 
Powder  River  to  Orin  Junction.  Among 
those  interested  in  the  new  railroad  are 
Colonel  William  G.  Dows,  president  of  the 
Cedar  Rapids  &  Iowa  City  Ry.  &  Lt.  Co.. 
Cedar  Rapids,  la.;  Isaac  G.  Smith  of  Cedar 
Rapids;  II.  G.  Latham,  J.  S.  Duncan  and 
W.  H.  Shellman  of  Chicago;  Fred  Hass, 
W.   u.   Thon  and  H.  P.  Rothwell  of  Buttalo. 

Canada. 

^Bids  arc  asked  until  5  p.  m.,  Marcli  2,  liy 
J.  F.  Guay,  C.  E.,  Morin  Bldg.,  Quebec,  Que., 
for  the  construction  of  about  .50  miles  of  the 
Quel)ec  &  Saguenay  Ry.  from  Cap  Tourmeiite 
to  Murray  Bay  Wharf,  divided  up  into  sec- 
tions of  ten  miles.  A  certified  check  amount- 
ing to  $2,000  for  each  ten  mile  section  tendered 
for  must  accompany  each  tender.  Forms  of 
tender  may  be  obtained  and  specifications  and 
plans  examined  at  the  office  of  Mr.  Guay. 

®rhe  Algoma  Central  &  Hudson  Bay  Ry., 
R.  S.  McCormick,  chief  engineer,  Sault  Ste 
Marie,  Ont.,  is  stated  to  have  awarded  the 
contract  for  its  75-mile  extension  toward  Hud- 
son Bay  to  J.  D.  McArthur,  Winnipeg,  uian. 
Tlie  contract  is  said  to  amount  to  about  $1.- 
000.000. 

WThe  Winnipeg  Electric  Ry.  Co.,  Winnipeg, 
Man.,  has  awarded  a  contract  to  the  Canadian 
General  Electric  Co.,  for  the  plant  of  its  new 
power  station,  which  will  be  built  this  sum- 
mer. The  plans  call  for  a  plant  with  a  fated 
capacity  of  12,000  H.  P.  and  a  maximum  ca- 
pacity of  17.000  H.  P.,  which  will  be  ready 
for  delivery  by  August  1  next.  The  gener- 
ator will  be  driven  by  Curtis  turbines,  and 
the  equipment  will  be  installed  in  fmir  units 
of  3.000  kilowatts  each. 

The  Canadian  Northern  R.  R.  is  planning 
to  have  work  started  in  the  spring  on  the 
construction  of  the  Canadian  Northern  Onta- 
rio Ry.  east  from  Port  Arthur  to  overcome 
the  gap  in  the  system  in  new  Ontario  of  500 
miles  between  Sudbury  and  Port  Arthur.  Lo- 
cation of  the  line  has  been  completed,  and  it 
is  intended  to  conduct  the  work  from  both 
terminals.  It  will  take  about  three  years  to 
complete  construction  and  have  the  line  ready 
for  traffic. 

The  Canadian  Northern  R.  R.  has  com- 
pleted the  grading  on  the  line  through  the 
Fraser  Valley,  and  the  contractors  are  now 
awaiting  the  arrival  of  two  shipments  of  steel 
on  the  coast  to  begin  tracklaying.  The  Brit- 
ish Columbia  section  of  the  system  extends 
through  the  Yellowhead  Pass  to  Kamloops. 
and   down  the  Eraser  Valley  to  the  coast. 

Notice  has  been  given  of  a  resolution  au- 
thorizing the  Canadian  Government  to  lease 
the  St.  John  Valley  Ry.,  proposed  to  be  con- 
structed from  Grand  Falls  to  St.  John  on  a 
basis  of  a  rental  of  40  per  cent  of  the  gross 
earnings.  The  New  Brunswick  Legislature 
has  authorized  the  Government  of  the  Prov 
ince    to   guarantee   the   bonds   of   any   railway 


company  budding  a  railway  from  Grand  Falls 
to  St.  John  on  condition  that  the  said  lin? 
should  be  leased  by  the  Dominion  Govern- 
ment for  99  years  on  a  basis  of  a  rental  of 
40  per  cent  of  the  gross  earnings.  It  is  pro- 
vided that  the  contract  shall  be  entered  into 
only  upcm  the  condition  that  the  railway  be 
constructed  upon  plans  and  siiecifications  to 
be  approved  of  by  the  Governor  in  Council 
upon  the  recommendation  of  the  Minister  of 
Railways  and  Canals,  and  shall  be  up  to  the 
general  standard  of  the  National  Transconti- 
nental Ry.  through  New  Brunswick.  It  is  also 
provided  that  the  Government  may  enter  into 
a  contract  for  the  operation  of  the  road  in 
'•ections  when  completed  and  equipped  as  fol- 
lows: (1)  From  Fredcricton  to  Woodstock. 
(2)  From  Fredericton  south  a  distance  of  5ti 
miles.  (3)  Each  25  miles  thereafter  until  the 
line  be  completed  and  equipped  from  Grand 
Falls  to  St.  John. 

The  Canadian  Northern  Ry.,  as  noted  in 
our  last  issue,  has  work  under  way  clearing 
the  townsite  of  Port  Mann,  on  the  Fraser 
River,  British  Columbia,  and  an  active  race 
has  begun  between  holders  of  property  adjoin- 
ing the  railway  townsite  and  the  company 
to  have  the  land  sufficiently  cleared  to  file 
plans  of  the  town.  It  is  said  that  if  the  com- 
pany has  its  streets  laid  out  first  and  the  plans 
filed,  the  other  holders  of  property  will  have 
to  make  their  streets  coincide  with  those  of 
the  railway  town.  If  the  outsiders  are  able 
to  file  these  "lans  first,  the  railway  company 
will  have  to  make  its  plans  conform  to  those 
of  its  rivals.  Port  Mann  will  be  the  site  of 
the  car  shops  of  the  Canadian  Northern  and 
it  is  intended  to  make  it  a  model  town.  Lines 
will  extend  from  it  to  Vancouver  and  to  the 
delta  of  the  Fraser  River.  When  it  became 
known  that  the  company  had  acquired  prop- 
erty for  this  townsite^  real  estate  agents  se- 
cured much  adjacent  property,  and  put  the 
lots  on  the  market. 

The  Board  of  Control  of  Toronto,  Ont.,  has 
decided  in  favor  of  constructing  a  subway  at 
Sunnyside  Ave.  The  proposed  subway  will 
have  a  roadway  6(5  ft.  in  width.  The  Grand 
Trunk  railway  tracks  will  be  raised  about  4% 
ft.  above  their  present  elevation  at  the  cross- 
ing. The  estimated  cost  of  construction,  ex- 
clusive of  land  damages,  he  estimates  at 
$145,010.74.  Of  this,  the  city  will  have  to  pay 
one-third  and  the  Grand  Trunk  Ry.  two-thirds. 
C.  E.  Rust  is  city  engineer  of  Toronto. 

Good  progress  is  being  made  with  the  exten- 
sion of  the  Algoma  Central  &  Hudson  Bay  Ry. 
from  the  Soo  to  the  C.  P.  Ry.  main  line,  and  it 
is  expected  that  trains  will  be  passing  over 
this  line  before  the  fall.  Steel  has  been  laid 
on  the  right  of  way  between  Michipicoten 
Harbor  and  Michipicoten  River,  a  distance  of 
50  miles,  while  the  grade  work  is  well  under 
way  on  the  branches  extending  to  the  Helen. 
Magpie  and  Josephine  mines,  and  from  Hawk 
River  Junction  to  a  point  on  the  C.  P.  Ry. 
main  line  between  Chapleau  and  White  River. 
The  work  is  being  done  under  the  supervision 
of  O'Boyle  Bros.  Construction  Co.,  assisted 
by  Murdock  Bros.,  Lynch,  Gorman  &  Co.  and 
Hick  &  Furlong,  while  the  bridge,  tie  and  pile 
timber  is  being  taken  out  along  the  right  of 
way  by  Henry  Day  and  T.  Trombley.  L'p- 
wards  of  1,000  men  are  employed  in  the  work, 
and  notwithstanding  the  cold  weather  health 
reports  from  the  various  camps  are  excellent. 
The  Canadian  Pacific  R.  R.  is  considering 
double  tracking  its  main  line  westward  from 
Medicine  Hat  to  Calgary.  The  reducing  of  a 
number  of  grades  along  the  line  is  also  under 
consideration. 

The  Railway  Committee  of  the  House  of 
Commons  has  passed  the  bill  granting  the 
Canadian  Northern  Branch  Lines  Co.,  a  sub- 
sidiary of  the  Canadian  Northern  Ry.  Co., 
permission  to  construct  18  branch  lines  which 
are  intended  to  be  feeders  of  the  main  line 
in  the  prairie  provinces,  and  will  add  1.500 
miles  to  the  Canadian  Northern  mileage.  The 
construction  of  these  lines  will  be  begun  as 
soon  as  weather  permits. 

The  New  Ontario  &  Quebec  Ry.  Co.  has  ap- 
plied to  Parliament  for  permission  to  build 
from  mileage  946  on  the  Transcontinental, 
southerlv  to  the  west  end  of  Lake  .\bitibi  and 
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thence  to  Tisdale  township  and  to  junction 
with  the  James  Bay  Railway  at  Congdon,  a 
distance  of  160  miles.  It  is  also  proposed  to 
build  around  the  west  side  of  Lake  Abitibi  to 
a  junction  with  the  first  named  line,  and  from 
Iroquois  Falls  to  a  junction  with  the  second 
named  line. 

It  was  stated  in  the  Canadian  Parliament 
that  the  cost  of  the  National  Transcontinental 
Ry.  between  Winnipeg  and  Moncton  to  the 
end  of  last  year  had  been  $89,553,740. 

The  Great  Northern  Ry,.  A.  Stewart,  assist- 
ant chief  engineer,  Seattle,  Wash.,  will,  it  is 
said,  call  for  bids  in  a  short  time  for  grading 
42  miles  of  line  between  the  new  coal  town 
of  Cardiff,  west  of  Princeton  and  Summit,  on 
the  Coaquahalia  River.  This  district  lies  to 
the  north  and  just  across  the  boundary  line 
from  the  American  Okanogan.  Jt  is  also 
stated  that  the  steel  would  be  laid  this  year 
from  Princeton  to  Cardiff  and  from  Abbots- 
ford  east  to  a  point  in  the  vicinity  of  Sumas 
River.  Work  is  at  present  shut  down  at  the 
eastern  end  of  the  proposed  route  between 
the  boundary  country  and  the  coast,  but  it  is 
believed  that  within  a  short  time  construction 
operations  will  be  resumed.  The  line  has 
been    graded    from    Princeton    on    to    Cardiff, 


some  thirteen  miles,  and  it  is  declared  that  be- 
fore the  end  of  the  season  the  rails  will  extend 
westward  from  Princeton  for  at  least  that  dis- 
tance. The  grading  contract  of  J.  W.  Stew- 
art &  Co.,  from  Abbotsford  eastward  to  Chilli- 
wack,  about  24  miles,  is  now  almost  75  per 
cent  completed,  and  will  probably  be  finished 
by  the  middle  of  April. 

The  Canadian  Pacific  R.  R,  Co.,  according  to 
reports  from  Calgary,  Aha.,  is  considering 
double  tracking  its  main  line  westward  from 
Medicine  Hat  to  Calgary  and  reducing  a 
number  of  grades  along  the  line. 

Application  is  to  be  made  at  the  next  ses- 
sion of  the  Ontario  Parliament  for  an  act  in- 
coroorating  a  company  under  the  name  of  the 
Niagara  Frontier  Ry..  with  oower  to  construct 
an  electric  railway  from  Fort  Erie,  throueh 
Niagara  Falls,  to  the  town  of  Niaeara. 

Mexico. 

Hudson's  Consolidated,  Ltd.,  which  was  re- 
cently granted  a  concession  for  a  370  mile 
railroad,  as  noted  in  our  last  issue,  has  placed 
engineers  in  the  field  to  make  surveys  for  the 
proposed  line.  It  is  understood  that  its  route 
will  be  through  the  mineral  and  timbered  re- 
gion of  the  southern  portion  of  the  republic. 


Hudson's    Consolidated,    Ltd.,    owns    17    ricli 
mines  in  Mexico  and  the  syndicate  is  said  tn 
be  composed  of  a  group  of  wealthy   English 
men  who  are  financially  able  to  carry  out  tlie 
construction  of  the  proposed  railroad. 

The  National  Rys.  of  Me.xico,  Jas.  M.  Reid, 
chief  engineer.  City  of  Mexico,  is  making 
preliminary  arrangements  for  the  construction 
of  a  branch  railroad  from  Arguelles,  a  station 
on  tlie  Tampico-Monterey  line  of  the  system, 
to  the  town  and   district  of  Xicotencatl. 

There  is  reported  to  be  a  considerable  short- 
age of  laborers  for  railroad  construction  work 
in  Mexico.  The  Southern  Pacific  has  a  force 
of  about  2,000  men  employed  constructing  the 
line  between  the  Santiago  River  and  the  City 
of  Tepic,  and  employment  would  be  given  to 
three  times  tliis  number  of  men  if  they  could 
be  obtained,  it  is  stated  by  the  contractors. 
Notwithstanding  this  labor  shortage,  it  is  ex- 
pected that  the  road  will  be  finished  to  Tepic 
within  the  next  five  months.  Construction 
is  also  in  progress  on  the  mountain  division 
of  the  road  between  Tepic  and  Orendain,  the 
latter  place  being  situated  on  the  National 
Railways  of  Mexico,  25  miles  west  of  Guada- 
lajara, 


Alabama. 

The  court  of  commissioners,  Selma,  Ala., 
will  construct  five  miles  of  road  in  the  south- 
ern part  of  the  county.  The  commissioners 
will  also  let  the  contract  for  the  building  of  a 
road  from  Marion  Junction  to  Orrville,  about 
15  miles. 

Arizona. 

Judge  Kibbey  and  Roy  Goodrich,  a  special 
conunittee  for  the  working  out  of  a  plan  for 
financing  the  street  paving  work  which  is  soon 
to  be  started  in  Plioeni.x,  Ariz.,  have  evolved 
a  system  which  it  is  believed  by  the  general 
committee  will  be  received  with  satisfaction 
by  the  residents  of  the  city.  Plans  and  specifi- 
cations are  being  prepared  by  Engineer  Camp- 
bell of  Riverside,  Cal. 

Arkansas. 

.'\t  the  annual  convention  of  the  Arkansas 
Good  Roads  &  Drainage  Association,  which 
opened  in  Little  Rock,  Ark.,  Feb.  !),  Gov. 
Donaghey  urged  a  state  levy  of  a  special  tax 
of  one-half  mill,  county  tax  of  2  mills,  town- 
ship tax  of  1  mill,  tax  on  ahutHiig  property,  1 
mill  and  the  continuance  of  this  tax  until  the 
good  roads  are  completed.  Included  in  the 
plan  is  the  establishment  of  a  State  Highway 
Ci'inmittee,  to  be  appointed  by  the  Governor. 
It  is  said  that  the  one-half  null  tax  from  the 
state  would  amount  to  $500,(iiiii  annuallv. 

The  Monte  Ne,  Ark.,  Club,  of  which  "W.  H. 
Harvey  is  president,  is  agitating  the  construc- 
tion of  good  roads,  having  Vinita,  Okla.,  the 
center  of  the  system.  The  plans  call  for  three 
roads  to  center  at  Vinita,  one  starting  at  Paw- 
huska  and  extending  through  Bartlcsville  and 
Nowata,  a  distance  of  70  miles;  the  second 
from  Tulsa  through  Sapulpa  and  Claremore, 
60  miles ;  the  third  from  Muskogee  passing 
through  intermediate  points,  a  distance  of  60 
miles.  The  work  on  the  Tulsa  division  will 
he  looked  after  by  E.  R.  Kemp  of  the  Tulsa 
.\utomobile  Club,  tlie  Muskogee  division  by 
W.  F.  Moftit,  president  of  the  Muskogee  Cluti, 
and  the  Bartlesville  division  by  members  of 
that  club.  It  is  expected  to  have  the  work 
completed  by  April  1. 

California. 

Resolutions  of  intention  to  pave  si.x  blocks 
on  Sacramento  St.,  and  one  each  on  Pine  and 
Elm  St.,  in  Lodi,  have  been  passed  by  the 
board  of  trustees.  The  streets  are  80  ft.  wide 
and  will  be  paved  with  asphalt  under  the  su- 
pervision of  Engineer  Tumelty. 

Representatives  from  the  chambers  of  com- 
merce of  Niles,  Decoto,  Centerville,  Newark, 
Mission   San  Jose,  Pleasanton  and  Livermore, 


and  a  committee  appointed  by  the  board  of 
supervisors,  has  been  called  by  the  chamber 
of  commerce  of  Niles  to  discuss  the  most  feas- 
ible roads  to  be  made  a  part  of  the  state  high- 
ways. The  Niles  canyon  road  and  the  Dublin 
route  are  favored,  as  well  as  the  Foothill 
Blvd. 

Colorado. 

Senator  Stephan  of  Dirlta  has  introduced  a 
bill  for  an  act  providing  for  a  public  road 
commencing  at  the  city  of  Delta  and  extend- 
ing to  the  town  of  liotchkiss  and  thence  to 
the  town  of  Crawford,  thence  over  Black 
Mesa  to  Sapinero  in  Gunnison  county.  The 
bill  also  provides  for  an  appropriation  of 
$25,000   for  the  work. 

The  board  of  public  works  of  Denver,  Colo., 
has  received  bids  for  improvements  in  Capi- 
tol district  No.  7.  which  provides  for  the  sur- 
facing of  roadways  and  tlie  installation  of 
gutters.  The  district  embraces  the  heart  of 
the  residence  section,  and  the  cost  will  be 
$07,776.  Bids  were  received  from  the  follow- 
ing:  GafTy  &  Keefe  Construction  Co.;  An- 
derson, Ord  &  Swope  Co. ;  Denver  &  Pueblo 
Construction  Co.,  Westcott-Doan  Investment 
Co.,  J.  Fred  Roberts,  Commonwealth  Construc- 
tion Co.,  and  the  Municipal  Construction   Co. 

Representatives  from  eight  counties  of  Colo- 
rado recently  met  at  Salida  ami  organized  the 
.'\rkansas,  Rio  Grande,  Gunnison  and  Grand 
River  Highway  Association,  to  buihl  what 
will  be  known  as  the  "Rainbow  Route." 
District  of  Columbia. 

Gen.  Wilder,  Representatives  .Sims  and 
.Austin  of  Tennessee  and  Candler  of  Missis- 
sippi appeared  before  the  House  Military  Af- 
fairs Committee  at  Washington  in  behalf  of 
the  bill  to  construct  a  macadam  road  from 
Shiloh  Military  Park  to  the  town  of  Corinth. 
An  appropriation  of  $50,(100  by  Congress  is 
asked. 

Florida. 

®The  city  of  Daytona,  Fla.,  lias  awarded  a 


B. 


.Smith   to 
d. 


deliver   shell 
the  same  to 


contract   to   Fulton 

for  the  street  at  $.75  per  cu. 

be   delivered  by   water. 

Georgia. 

®The  street  coniimiice  of  tlie  city  council 
of  Atlanta,  Ga.,  has  awardrd  the  following 
contracts  for  street  and  sidewalk  work  for 
the  year:  R.  O.  Campbell  Coal  Co..  for  ce- 
ment, $1.36  per  barrel;  Birmingham  Chert  Co. 
(Gate  City  Chert),  $1  per  ton;  Southern  Tile 
&  Stone  Co.,  concrete  cirliing.  $.30  per  ft.; 
Snuthern  Tile  &  St..ne  Co.,  tile  sidewalks, 
$.!»4  per  st].   yd. :    Sourlv.-rn   Tile  &  Stone  Co., 


sheet  cement  driveways,  $1.25  per  sq.  yd. ; 
Georgia  Granite  Co.,  brick  sidewalks,  $.51  per 
sq.  yd. ;  Pine  Mountain  Granite  Co.,  granite 
curb,  $.37%  per  lin.  ft. ;  .\tlanta  Tile  Co.,  tile 
for  repair  work,  $.12'4  each.  The  bids  re- 
ceived on  sand  were  held  up. 

An  election  was  held  in  Upson  County, 
Thomaston,  Ga.,  county  seat,  on  Feb.  13,  to 
vote  on  the  proposition  of  issuing  bonds  to 
the  amount  of  $10(i,iiOn  for  good  roads. 

Illinois. 

®The  board  of  local  improvements  of  Mo- 
line,  III.,  has  let  two  contracts  to  the  Ed  Gust 
Construction  Co.,  of  that  city,  for  paving 
work  as  follows :  Brick  paving  on  20th  St., 
from  First  to  Third  Ave.,  $3,705,  and  brick 
paving  on  Third  .Ave.,  from  22d  to  25th  Sts., 
$21,398. 

Petitions  have  been  presented  to  the  board 
of  local  improvements  of  Rockford,  111.,  by 
residents  of  West  State  St.,  asking  for  the 
paving  of  that  street  with  brick. 

The  board  of  local  improvements  of  Peoria, 
111.,  is  considering  a  proposition  to  pave  Lydia 
.'\ve.,  from  South  Adams  to  Starr  St..  with 
brick;  the  paving  of  Missouri  Ave.,  between 
Pennsylvania  and  Illinois  Aves.,  and  the  pav- 
inp-  of  Windom  St.,  in  two  sections,  one  from 
Elizabeth  St.,  to  Bourland  and  the  other  from 
Bourland  to  Elmwood  Ave. 

Indiana. 

^Bids  will  be  recei\efl  until  1  ;3ii  p.  m., 
.March  7,  by  Commissioners  of  Parke  County, 
at  Rockville,  Ind.,  for  the  construction  of  a 
gravel  road  in  Liberty  township.  James  E. 
Elder  is  .-Auditor. 

•{•Bids  will  be  received  until  10  a.  ni., 
Feb.  15,  by  the  Board  of  Public  Works,  In- 
dianapolis. Ind.,  for  the  furnishing  of  from 
600  to  750  tons  of  refined  asphalt. 

^Bids  will  be  received  until  1  p.  m.,  March  6 
by  the  Board  of  County  Commissioners  at 
Fowler,  Ind.,  for  the  construction  of  a  free 
stone  road,  consisting  of  seven  different  high- 
ways in  the  town  of  Ambia,  Benton  County. 
Lemuel   Shipman  is  County  Auditor. 

®.Sela  A.  Smith,  10(2  Washington  St.,  Gary, 
Ind.,  has  been  awarded  the  contract  for  the 
improving  of  Connecticut  St.,  for  $21,833.  The 
work  includes  7,608.5  sq.  vds.  of  brick  pave- 
ment; 2,775.6  ft.  of  sidewalk;  5.042.2  ft.  of 
curb;  228  ft.  of  header;  5,731.9  cu.  yds.  of 
grading,  and  IfiOO  cu.  yds.  of  muck  removed 
and  refilled.     Bids  were  opened  Jan.  30. 

®The  board  of  county  commissioners  at 
Crawfordsville,  Ind.,  has  awarded  the  contract 
for  the  construction  of  a  gravel  road  in  Union 
township   to   .Snyder  Sr   Barrett   of    Frankfort, 


•{•  indicates  work  now  open  for  bids 


indicates  a  contract  let  recently. 
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Ind..  for  $2,49.5.     Bids  were  opciieil  by   13.   1!. 
Engle,  County  Auditor,  on  Feb.  7. 

®Thc  County  Commissioners  at  Mt.  Vernon, 
Ind.,  have  awarded  the  conlr.ict  for  the  con- 
struction of  two  miles  of  gravel  roads  and 
one  steel  bridge  in  Robl)  township,  Posey 
County,  to  S.  A.  Gano  of  Mt.  Vernon,  for 
Sti.Tyi.     Bids  were  opened  Feb.  S. 

>SSniith  &  Pierce  of  Zionville,  Ind.,  have 
been  awarded  the  contract  for  the  construc- 
tion of  a  macadam  road  in  Rush  County, 
Rushvillc,  county  seat,   for  $0,7T."i. 

©Contracts  for  the  construction  of  gravel 
roads  in  Tipton  County,  Tipton,  Ind.,  have 
been  awarded  as  follows :  Two  to  Brown, 
Hinds  &  Hinds  of  Tipton  for  $7,108:  three 
to  Isaac  Co.x,  Tipton,  $i!.3S7.  and  one  to  J,  R. 
Cochran  of  Tipton  for  $3,995. 

(j'Barnes  &  Granel,  Logansport,  Ind.,  have 
been  awarded  the  contract  for  the  construc- 
tion of  a  gravel  road  in  Tipton  County,  Tip- 
ton, Ind.,  county  scat,  for  $.5,714. 

®The  contract  for  the  construction  of  llie 
Hunt  road  in  Ripley  township  has  been  let  by 
the  County  Commissioners  at  Rushvillc,  Ind., 
to  Bert  Smith  and  Roy  Pierce  for  $9.77-5. 

®J.  E.  Glynn  of  Terre  Haute.  Ind.,  has  l)ecn 
awarded  the  contract  by  the  County  Commis- 
sioners at  Brazil,  Ind.,  for  the  construction 
of  the  new  highwav  known  as  the  J.  L.  Har- 
ris gravel  road  for  $10,494.  The  road  is 
located  in  Van  Buren  township  near  Lena  and 
the  part  to  be  improved  is  almost  tliree  miles 
in  length. 

Property  owners  on  Market  St.,  Logansport, 
Ind..  have  filed  a  petition  with  the  Board  of 
Public  Works  asking  that  the  city  repair  the 
asphalt  pavement  on  that  street  from  2n(l  to 
the  bridge  at  the  city's  expense. 

Iowa. 

The  City  Council  of  Cedar  Rapids,  la.,  has 
awarded  the  contract  for  the  construction  of 
brick  pavement  on  the  west  and  east  side  of 
the  city  to  M.  Ford.  The  bids  received  were 
as  follows :  East  Side — Dearborn  &  Jack- 
son. S1.63  per  sq.  vd. ;  total.  $(36,690 ;  M.  Ford. 
$1.59  per  sq.  yd.:  total  bid,  $64,030.  West 
Side — Dearborn  &  Jackson.  $1.62  per  sq.  yd.: 
total  bid,  $19,0.58 :  M.  Ford,  $1.59  per  sq.  vd. ; 
total  bid,  $18..53-5.  Cedar  Rapids  Construc- 
tion Co..  $1..59  per  sq.  yd.:  total  bid,  $18,576. 
Curbing-Concrete  Construction  Co.,  $10,634: 
Dearborn  &  Jackson.  $10,661 :  Smith  Bros., 
$10,467:  Cedar  Rapids  Construction  Co..  $10,- 
415.  The  streets  to  be  paved  are  as  follows: 
F  Ave.,  from  7th  to  8th  Sts. :  4th  Ave.,  frotn 
6th  to  7th  Sts.;  7th  St.,  from  3d  to  5th  Ave.: 
Vernal  St..  from  E  to  I  Ave. :  3d  St.,  from 
1st  to  F  Ave.:  2nd  St.,  from  E  to  F  Ave. 
East  Side — 15th  St.,  from  4th  to  5th  Ave. : 
5th  Ave.,  from  14th  to  19th  Sts.:  6tb  Ave., 
from  6th  to  8th  Sts. ;  7th  Ave.,  from  6th  to 
10th  Sts. ;  7th  St.,  from  5tb  to  8th  Aves. :  8th 
St.,  from  5th  to  8th  Aves. :  9th  Ave.,  from 
Division  to  8th  Sts. ;  19th  St.,  from  Bever  to 
5tli  Aves.;   16th   St.,   from   Bever  to  5th   .A.ve. 

Kentucky. 

.■\dvices  from  Jcffersonville.  Kv.,  are  to  the 
effect  that  Edward  Graves,  trusfee  of  Owen 
township,  will  endeavor  to  have  the  contract 
for  building  a  free  pike  from  the  Charlestown 
line  to  the  Bethlehem  township  line  let  as 
soon  as  possible.  Work,  however,  will  not 
be  begun   until  spring. 

Louisiana, 

The  Police  Jury  and  Joe  Monget,  Baton 
Rouge,  La.,  of  the  State  Board  of  Engineers, 
are  planning  to  make  a  model  turnpike  50  ft. 
wide  out  of  the  Bayou  Sara  road  from  the 
city  limits  of  Baton  Rouge  to  Monticello 
bridge,  four  miles.  Property  owners  have 
agreed  to  donate  the  right  of  way. 

The  City  Council  of  Jennings,  La.,  has 
awarded  the  contract  to  Dejerscy  &  Farnard 
for  tlie  construction  of  8  or  Id  miles  of  side- 
walk and  curbing,  a  small  portion  of  the 
amount  being  curbing.  The  contract  covers 
all  the  principal  streets  in  the  town,  except 
the  cross  streets. 

Maryland. 

•J«Bids  will  l)e  received  until  II  a.  ni..  l-'eb, 
15.  hy  Board  of  .Vwards.  Baltiniore,  Md..   for 


furnishing    brick    or    vitrified    block    for     the 
public  parks  and  .squares  of  that  city. 

Rhoades  &  Co..  William  Solomon  &  Co., 
and  Parkinson  &  Burr,  all  of  New  York  City, 
have  purchased  the  scries  of  $1,000,000  state 
of  Maryland  good  roads  bonds. 

Michigan. 

Kalamazoo  County  Road  Connnissioner, 
Bryant,  Kalamazoo,  Mich.,  has  filed  with  the 
state  good  roads  department  the  necessary 
petitions  for  awards  for  28  miles  of  gravel 
roads,  on  which  the  state  allows  $500  per 
mile,  and  four  miles  of  stone  roads  which 
the  state  allows  $1,000  per  mile.  It  is  pro- 
posed to  construct  during  the  year  .32  miles  of 
good  roads  in  theKi  townships  of  the  county. 

.■\  bill  has  been  introduced  in  the  stale  leg- 
islature, Lansing,  Mich.,  by  William  Leighton 
of  Grand  Marais,  Mich.,  providing  for  state 
aid  in  the  construction  of  a  25-niile  macadam 
team  road  between  Grand  Marais  and  Scney. 
The  estimated  cost  of  tin-  im|)rovement  is 
$50,000. 

Minnesota. 

®J.  T.  Gerard,  Temple  Court.  .Minneapolis. 
Minn.,  has  been  awarded  the  contract  by  the 
lioard  of  public  works  of  St.  Paul,  Minn.,  for 
the  macadamizing,  curbing,  filling,  leveling  ami 
improving  Linwood  Place  from  Grotto  St.  to 
Avon  St.,  for  $2,685.  Bids  were  opened  Feb. 
(i  by  John  J.  O'Leary,  president  of  the  board. 

Senator  J.  T.  Elwell  of  Minneapolis,  Minn., 
has  introduced  in  the  senate  a  bill  whicli  he 
hopes  will  give  Hennepin  county  $1,000,000 
needed  for  road  construction.  The  bill  pro- 
vides that  any  county  in  the  state  may  issue 
bonds  to  the  extent  of  J4  of  one  per  cent  of 
the  assessed  valuation,  for  use  in  bailding 
roads. 

Bids  received  Feb.  6  by  the  board  of 
public  works  of  St.  Paul,  Minn.,  for  grading 
Doswell  Ave.,  from  the  Country  Road  to 
Raymond  .A.ve.,  have  been  rejected  as  being 
too  high.     R.  L.  Giinnan  is  clerk  of  the  board. 

Missouri. 

•J«Bids  will  be  received  until  noon,  Feb.  21, 
by  Board  of  Public  Improvements,  St.  Louis, 
Mo.,  for  16  street  reconstruction  and  im- 
.provement  contracts,  the  largest  being  letting 
No.  10,141  for  reconstructing  16th  St.  from 
Franklin  Ave.  to  Chambers  St.,  by  taking  up 
and  removing  the  old  pavement  and  curbing 
and  preparing  the  roadbed  for  the  superstruc- 
ture, furnishing  granite  curbing  and  setting 
the  same  in  Portland  cement  concrete  and 
backed  with  concrete,  laying  a  roadway  pave- 
ment to  consist  of  a  base  of  Portland  cement 
concrete,  a  binder  course  of  bituminous  con- 
crete and  the  wearing  surface  composed  of  a 
mixture  of  the  best  quality  of  refined  asphalt, 
heavy  petroleum  oil,  sand  and  powdered  car- 
bonate of  lime,  making  all  proper  connections 
and  intersections  with  other  streets  and  alleys 
and  to  guarantee  and  keep  in  repair  all  of  the 
.1  foresaid  work  and  the  materials  used  in  con- 
nection therewith  for  a  term  of  five  years 
commencing  on  the  date  of  acceptance  of  the 
work  of  reconstruction.  Deposit  required, 
$1,099. 

The  Board  of  Public  Works  of  Kansas 
City,  Mo.,  contemplates  repaving  15th  St.,  be- 
tween Virginia  and  Cypress  Ave.,  a  distance 
of  ,32  blocks.  The  street  is  100  ft.  wide.  Wil- 
liam  Buchholz  is   President   of  the   Poard. 

The  character  and  estiinated  cost  of  paving 
included  in  the  total  amount  of  street  im- 
provements contemplated  for  St.  Joseph,  Mo., 
for  which  plans  have  been  prepared,  is  as 
follows:  Asphalt.  $17,191:  mineral  rubber, 
$.55,.360:  Hassam,  $35,198:  brick.  $7,919;  con- 
crete. $1,005;   total,  $116,673. 

Montana. 

Representative  MacDonald  of  Flathead  has 
introduced  a  bill  in  the  state  legislature  at 
Helena,  Mont.,  creating  a  state  highway  de- 
partment, and  establishing  a  state  highway 
coiTimission  and  the  office  of  state  highway 
engineer;  prescribing  the  duties  of  each  and 
fixing  the  compensation  of  said  state  highway 
engineer ;  authorizing  state  aid  for  establish- 
ment, construction,  maintenance  and  repair  of 
public  highways;  creating  a   fund  and  making 


appropriations  therefor;  and  providing  for  ap- 
plication by  the  counties   for  state  aid. 

Nebraska. 

Advices  from  Lincoln,  Neb.,  arc  to  the 
effect  that  the  contract  recently  awarded  to 
.\bel  &  Roberts  for  the  paving  of  25th  St., 
from  Vine  St.  to  O  St.,  will  be  relet. 

New  York. 

The  fown  Board  of  Pomfret,  N.  Y.,  has 
secured  the  necessary  right  of  way  for  a 
change  in  the  road  at  the  Hunt  farm  in  Laona. 
Tlie  plans  for  the  improved  roadway  are  near- 
ly ready  and  will  be  presented  to  the  Board 
of  Supervisors  for  its  approval. 

.\  bill  has  been  introduced  in  the  Senate  at 
.\lbany.  N.  Y.,  providing  for  an  appropriation 
of  $60,1100  for  the  construction  of  a  state  road 
from  Kingston  to  a  point  on  the  boulevard  to 
be  built  by  New  York  city  near  West  Hurley. 

.•\dvices  from  Albany,  N.  Y.,  are  to  the 
effect  that  the  Senate "  has  passed  two  bills 
appropriating  more  than  $2,000,000  for  the 
construction  of  state  highway  routes.  One 
of  the  bills  provides  for  an  improved  route 
from  New  York  to  Rouse's  Point,  passing 
through  Saratoga,  Lake  George,  Warrens- 
burg,  Schroon  Lake,  Ausable  Forks,  Keese- 
ville  and  Plattsburg.  The  other  provides  for 
a  new  state  road  from  a  point  on  the  dividirig 
line  between  Broome  and  Tioga  counties  to 
Geneva.  The  Canadian  governinent  is  taking 
steps  to  build  a  new  highway  from  Rouse's 
Point  north  to  Montreal,  making  a  continuous 
route  from  New  York  to  Montreal. 

Ohio. 

City  Engineer  F.  J.  Cellarius  of  Dayton,  O., 
has  submitted  the  following  estimates  to  the 
director  of  public  service  for  proposed  street 
improvements:  Huffman  Ave.,  from  3d  St., 
to  the  corporation  line  at  Overlook  Ave.,  brick, 
$74,461,  or  sheet  asphalt,  $118,691;  Broadwav 
from  Bolender  to  Miami  Chapel  Road,  brick, 
$10,663,  or  asphalt,  $13,621;  Perry  St.,  from 
Bjtyard  to  the  levee,  brick,  $3,546.  or  asphalt, 
$7,438;  Lakeview,  from  Germantown  to  Flor- 
ence, brick,  $58,648,  or  asphalt,  $63,7.52,  or 
plain  macadam.  $51,327. 

.\  bill  is  pending  in  the  legislature,  Colum- 
bus, O.,  to  improve  the  National  pike  from 
Columbus  to   Springfield. 

The  City  Council  of  Springfield,  O.,  has  de- 
cided to  pave  South  Center  St.,  from  Oben- 
chain  alley  to  Perrin  Ave.;  South  Limestone 
St.,  from  Rice  St.,  to  the  old  corporation  line : 
East  Columbia  St.;  East  Washington  St..  from 
Limestone   St.,  to  the  new  station. 

The  City  Council  of  Cleveland,  O.,  has 
passed  an  ordinance  providing  for  the  paving 
of  95  streets  covering  in  all  about  15  miles 
for  this  year.  Among  the  big  jobs  to  be  cared 
for  is  the  paving  of  Bolivar  Road  S.  E..  from 

E.  4th  St.  to  E.  9th  St.;  the  paving  of  Jen- 
nings Road  S.  W.,  from  Brainard  Ave.,  to 
Valley  Road  S.  W.  and  the  paving  of  W. 
117th  St.,  from  Lake  Ave.,  to  Madison  Ave. 
S.   W. 

State  Highway  Commissioner  J.  C.  Won- 
ders, Columbus,  O.,  has  approved  the  follow- 
ing road  improvements  for  which  petitions 
had  been  filed  witli  the  County  Cominission- 
ers  at  Zanesville :  Brick  paving  for  half  miles 
of  road  between  corporation  lines  of  Zanes- 
ville and  South  Zanesville,  on  condition  that 
Zanesville  pave  to  the  corporation  line,  a  dis- 
tance of  about  one-half  mile;  half  mile  in 
I'nion  township  to  be  improved  with  double 
course  of  waterbound  macadam  to  width  of  12 
ft. ;  one  mile  of  road  between  Trinway  and 
Dresden  to  be  improved  with  single  course 
macadam,  tar  bound  to  width  of  16  ft. 

New  estimates  on  the  cost  of  paving  Spring 
Grove  and  Eastern  Aves.,  Cincinnati,  O.,  have 
been  submitted  to  the  director  of  jmblic  serv- 
ice by  the  engineer's  department.  For  Spring 
Crrove  Ave.,  from  Ludlow  .\vc.  to  the  cor- 
poration line,  the  estimate  for  wood  block  is 
$112,487,  for  granite,  $124,225  and  for  bitu- 
lithic,  $100,765;  for  Eastern  Ave.,  from  the 
present  granite  pavement  to  .'\rcher  St.,  with 
granite,  $102,148,  with  bitulithic,  $83,037,  and 
with   wood  block,  $95,046. 

The   following  bids  were  received  by  John 

F.  Goldenbogen,  clerk  of  the  county  commis- 


•J-  indicates  work  now  open  for  bids. 
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sioners,  Cleveland,  O.,  for  the  grading,  drain- 
ing and  improving  of  the  Union  Road  from 
the  Hmits  of  the  city  of  Cleveland  to  the  in- 
tersection of  the  road  with  Kinsman  Road  m 
Newberg  township :  Concrete  curb,  Oeveland 
Trinidad  Paving  Co.,  Cleveland,  $31,168;  stone 
curb,  $31,t!(i(.>.  Gould  &  Maybach.  Cleveland, 
concrete  curb,  $33,000;  stone  curb,  $:i2,9i3. 
Freshwater_  Bros.  &  Co.,  Cleveland,  concrete 
curb,  $30,9il:  stone  curb,  $:30,888;  Enterprise 
Pavmg  &  Construction  Co..  Cleveland,  con- 
crete curb,  $33,041;  stone  curb,  $31,002.  Wil- 
son &  Harper,  Barnesville.  O.,  concrete  curb 
$31,2.-,(;;  stone  curb,  $30,502.  Baldwin  Bros., 
Cleveland,  concrete  curb,  $31,508;  stone  curb, 
$33,331. 

Oklahoma. 

The  contract  to  be  let  by  the  citv  of  Sa- 
pulpa,  Okla.,  on  Feb.  7,  for  the  construction 
of  approximately  16,000  sq.  yds.  of  sheet  as- 
phalt pavement  on  a  5-in.  ci:)ncrete  base,  in- 
cludmg  grading,  curbing,  draining,  etc.,  for 
the  cuy.  has  not  been  let.  Tlie  district  is  to 
be  enlarged  to  the  amount  of  lOO.uoo  yds.  The 
work  will  be  re-advertised.  Ira  J.  Anderson 
is  City  Clerk.  E.  D.  Kirkpatrick  is  Citv  En- 
gineer. 

The  Commercial  Club  of  Tulsa,  Okla..  has 
circulated  petitions  and  will  present  the  same 
to  the  county  commissioners  asking  for  the 
creation  of  the  first  good  roads  improvement 
district.  Tlie  district  asked  for  will  center 
about  the  city  of  Tulsa,  and  will  be  39  mile? 
north  and  south  and  18  miles  east  and  west. 
The  commissioners  will  proclaim  the  district 
and  will  call  an  election  to  vote  on  the  propo- 
sition of  issuing  bonds  for  the  building  of 
permanent  roads  within  it.  The  plan  is^first 
to  build  two  pikes,  one  north  and  south,  the 
other  east  and  west.  Either  macadam  or  as- 
phalt binder_  will  be  used.  The  north  and 
south  road  is  to  be  a  link  in  the  proposetl 
Kansas   City-Tulsa   pike. 

Oregon. 

A  movement  has  been  starteil  to  form  a  hard 
surface  improvement  district  on  the  East  Side 
between  Hawthorne  Ave.,  and  East  Burnside 
St.,  Grand  Ave.,  and  East  20th  Sts.,  in  the 
city  of  Portland,  Ore.  The  cost  nf  the  pave- 
ment of  the  streets  in  this  district  is  estimated 
from  $1,000,000  to  $1,500,000.  In  the  district 
there  are  225  full  blocks,  and  there  will  be 
close  to  15  miles  of  streets  to  pave.  J.  W. 
Morris  is  City  Engineer. 

The  County  Court  at  Albany,  Ore.,  has 
made  a  general  levy  of  1^^  mills  for  every  road 
district  in  the  county.  Besides  this  14  of  the 
33  road  districts  have  made  special  levies  for 
road  improvements  and  will  e.Kpend  large 
sums  in  systematic  road  bnildins,  .Mlianv  is 
the  county  seat  of  Linn  County. 

Pennsylvania. 

It  is  reported  that  the  state  mad  bill,  which 
provides  for  a  system  of  cross  state  highwavs 
and  inter-county  seat  roads  to  be  constructed 
and  maintained  by  the  Commonwealth,  has 
been  introduced  in  the  legislature  at  Harris- 
burg,  Pa.  Joseph  W.  Hunter  is  state  road 
commissioner.  The  bill,  as  outlined,  will  desig- 
nate routes  to  be  cared  for.  Harrisburg  will 
naturally  be  the  center  of  a  number  of  roads, 
as  those  leading  from  Lancaster  by  way  of 
Middletown  and  Steelton ;  from  Reading  by 
way  of  Lebanon  and  Hummelstown ;  from 
Charnbersburg  by  way  of  Carlisle  and  Mc- 
chanicsburg,  and  from  Sunbury  by  way  of 
Millersbnrg  and  Dauphin,  will  be  included. 
The  routes  will  also  cover  York  and  .Adams 
counties,  so  that  Gettysburg  will  be  touched. 
Every  section  of  the  State  w^ill  be  cared  for  as 
w^cll.  The  amount  of  the  appropriation  has 
not  yet  been  determined  upon,  but  it  is  under- 
stood that  it  will  cover  a  period  of  years. 

Tennessee. 

In  response  to  an  application  made  some 
time  ago  by  the  county  court  and  the  Knox 
County  Good  Roads  &  Park  .'\ssociation  to 
the  government  for  an  engineer  to  survey  the 
proposed  route  of  the  Memphis  to  Bristol 
highway  through  Knox  and  Grainger  coun- 
ties. C.  C.  Ahles,  an  engineer  in  the  office  of 
public  roads  of  the  department  of  agriculture, 
has  been  detailed   for  the   work.     The  survev 


will  begin  at  Knoxville,  and  go  to  the  eastern 
houndary  of  Grainger  county,  a  distance  of  50 
miles,  18  of  which  are  in  Knox,  and  the  re- 
mainder in  Grainger.  A  survey  will  then  be 
started  from  Rutledge,  in  Grainger  county, 
to  the  Claiborne  countv  line  at  Shelton  Ford 
on  Powell's  river,  eight  miles  from  Rutledge' 
for  the  proposed  trunk  line,  of  the  Knoxville 
and  Cincinnati  Trunk  Line  highway,  which 
passes  through  Cumberland  Gap  and  Ken- 
tucky.    Cyrus  Kehr  is  President  of  the  Knox 

'Atc'   ^°°'^^   ^°^'^-''   ^    ^^''^^   Association. 

®The  Cocke  County  Commissioners,  New- 
port, Tenn.,  have  awarded  the  contract  for 
the  completion  of  the  35  miles  of  pike  roads 
in  the  county  to  T.  L.  Peters  and  I.  R.  Gibson 
of  Knox  County.  The  bid  upon  which  the 
contract  .was  awarded  calls  for  the  following- 
South  Side  of  Pigeon  river— Earth,  $81}^ 
per  cu.  yd. ;  loose  rock,  $.38  per  cu.  vd. ;  solid 
rock,  $.78   per  cu.   vd.    \orth    Side  of   Pigeon 

'^oo'^''"^^"^'  ^'^  P"  ^"-  ^''-^  loose  rock, 
$.38  per  cu.  yd. :  solid  rock,  $.6!)  per  cu.  yd., 
and  macadamizing  per  cu.  yd.,  $1.4.8.  Horace 
Mann  of  Knoxville  retains  his  contract  to  put 
rock  on  the  road  south  of  the  Pigeon  River. 
The  work  of  grading  is  to  be  completed  bv 
July  15,  and  the  macadam  work  bv  Dec.  15. 

The  Faxon  Chert  Co.  has  applied  for  a 
charter  in  the  office  of  the  county  register, 
Memphis,  Tenn.  The  companv  is  to  have  a' 
capital  stock  of  $10,000  and  is  to  deal  in  gravel 
and  road  material.  The  incorporators  are  ■ 
W.  B.  Troy,  Jr.,  F.  W.  Nichols,  W.  A.  Shih- 
ley  and  W.  L.  Lamar. 

Texas. 

.\  Good  Roads  Improvement  .Association  has 
been    organized    in    Galveston,    Tex.,    with    M. 

0.  Kopperl,  President  and  Bartlett  D.  .Moore, 
Secretary,  and  George  Sealy,  Treasurer.  .'\ 
committee  has  been  appointed  to  draft  a 
constitution  and  by-laws. 

The  County  Commissioners  at  Galveston, 
Tex.,  have  been  petitioned  for  the  construc- 
tion of  a  roadway  leading  from  the  north- 
west corner  of  the  Hitchcock  Cemeterv,  run- 
ning east  to  intersect  the  La  Marque  road  at 
the  northeast  corner  of  the  Westerlage  place. 

The  City  Commission  of  Galveston,  Tex., 
has  granted  a  request  from  John  Hanna  to 
have  an  old  petition  for  the  siiclling  of  those 
streets  comprised  in  the  section  between  Mar- 
ket and  Postoffice  Sts..  and  14th  and  10th  Sts., 
south  to   Broadway  revived. 

The  citizens  of  Grapeland,  Tex.,  have  vote<l 
the  issuance  of  bonds  for  the  construction  of 
good  roads  in  precinct  No.  5. 

The  Municipal  Commissioners  of  Dallas. 
Tex.,  have  approved  paving  propositions  in- 
volving more  than  $20,000. 

The  Board  of  .Municipal  Commissioners  of 
Dallas,  Tex.,  has  ordered  the  paving  of  Bryan 
St.,  from  Pacific  to  St.  Joseph,  .i  distance  of 
over  a  mile. 

The  city  of  Stamford,  Tex.,  lias  siOd  bonds 
for  street  paving.  The  contract  for  the  paving 
of  several  more  blocks  of  street  will  be  let 
at  once. 

®Cullom  &  Bavoursette  have  been  awarded 
the  contract  by  the  Board  of  Miiiiicip;il  Com- 
missioners of  Dallas.  Tex.,  for  the  grading 
of  Peak  St.,  from  Main  tn  .Armstrong,  The 
bid  was  $.24;/^  pre  cu.  vd. 

Plans  have  been  submitted  to  the  com- 
missioners of  Dallas,  Tex.,  by  property  own- 
ers looking  to  the  pavin.g  of  Forest  from 
Central,  eastward  to  .Arza:  for  the  paving  of 
Boulevard,  from  Central  to  .Arz.i.  and  for  the 
opening  and  improving  of  the  intersecting 
streets,  between  Grand  and  Forest  .Aves. 

Civil  Engineer  L.  F.  Daniels  of  Beaumont, 
Te.x.,  accompanied  by  a  rrew  of  men,  has 
started  work  at  Vinton,  La.,  cutting  the  right 
of  way  for  the  cnnstruction  of  the  Vinton 
road. 

The  County  Commissioners  at  Cuero.  Tex. 
have  awarded  the  contract  to  take  charge  oi 
the  county  public  road  work  uiuler  the  su- 
pervision  of  the  conlmis^io!lers.  to  besin   Feb. 

1.  'o  C.  D.  Peary. 

The  Commissioners  (."mirt  at  Eagle  Lake. 
Tex.,  has  ordered  ;in  rieclion  for  March  7 
to  vote  on  the  pro[iosiii.in  of  issuing  bonds 
to  the  amount  of  .$25o.i"io  for  the  construe 
tinn  of   good   roads. 


The  city  of  Palestine,  Tex.,  will  extend 
Uueen  St.  to  Line  St.,  opening  up  a  direct 
route  from  West  Palestine  to  the  business 
district.      Ihe  street  will  be  50  ft.  wide. 

I  he   Commissioners   Court   at    Luling,   Tex 
has  been  petitioned  by  the  voters  of  that  pre- 
cinct to  authorize  the  issuance  of  bonds  to  the 
amount    of    $50,000    for    the    construction    of 
good  roads. 

Utah. 

®The  contract  for  the  laying  of  1,115  ft  of 
5  ft.  sidewalk  in  9th  Ave.,  between  K  and  M 
Sts.,  excepting  105  ft.,  on  the  south  side  run- 
ning east  from  K  St.,  has  been  awarded  bv 
the  city  of  Salt  Lake,  Utah,  to  L.  L.  God- 
dard  for  $1.03  per  front  ft. 

Senator  H.  W.  Hunt  of  Iron  has  introduced 
a  bill  providing  a  total  appropriation  of  $3,500 
for  roads  in  Washington  County.  The  distri- 
bution of  the  fund  tlius  appropriated  among 
the  various  roads  of  the  county  is  provided 
tor  in  the  bill.  St.  George  is  county  seat  nf 
Washington  County. 

The  State  Road  Commission  of  Utah  has 
filed  its  first  biennial  report  with  the  gov- 
ernor, which  contains  a  recommendation  that 
the  annual  appropriation  of  the  legislature  for 
the  construction  of  state  roads  be  increased 
from_  $27,000  to  $60,000,  and  that  funds  be 
provided  for  paying  the  expense  of  its  mem- 
bers and  the  employment  of  a  road  expert. 
The  commission  consists  of  the  following; 
Governor  William  Spry,  Chairman;  R.  R. 
Lyman,  Vice  Chairman;  Caleb  Tanner,  Sec- 
retary: David  Mattson  and  J.  W.  Jensen, 
Commissioners. 

Virginia. 

Citizens  of  Staunton,  Va..  are  circulating 
a  petition  wdiich  will  be  presented  to  the 
Board  of  Supervisors  asking  for  an  election 
"11  a  $1,000,000  bond  issue  to  secure  the 
macadamizing  of  300  miles  of  public  roa(L  in 
the  county  of  Augusta. 

Washington. 

Advices  from  Cooks,  Wash.,  state  that  En- 
gineer Miller  will  take  charge  of  the  build- 
ing of  a  highway  from  Collins  Hot  Springs 
to  the  Little  White  Salmon.  This  road  when 
completed  will  connect  existing  county  roads 
for  use  of  through  travel  while  other  divisions 
of  state   No.  8  road  are  being  completed. 

The  Montesano  Commercial  Club  of  Wash- 
ington has  begun  agitation  for  the  ex- 
tension of  State  Road  No.  0.  .'^t  present  this 
road  extends  west  from  Montesano  to  the 
coast,  thence  north  to  the  Straits.  It  is  now- 
proposed  to  build  east  from  Montesano  to 
Olympia,  passing  through  fhe  Elma  cut  off. 
The  bill  for  the  carrying  out  of  the  project 
will  be  presented  to  the  state  legislature  by 
Representative  Minard  of  Elma. 

Petitions  have  been  presented  to  the  city 
council  of  Ellensburg,  Wash.,  asking  for  the 
paving  of  the  following  streets  :  6th  St..  from 
Pine  to  Water  St.;  Pine  St.,  from  5th  to  6th, 
and  Water  St..  from  5th  to  6th  Sts.  Another 
petition  is  being  circulated  asking  for  the 
paving  of  Pearl  St.,  from  the  end  of  the 
present  paving  at  0th  St.,  to  8th  St. ;  8th  St.. 
from  Pearl  to  B  St.;  and  B  St..  from  8th  to 
the   city   limits. 

The  Oakville,  Wash.,  Commercial  Club  has 
appointed  a  committee  to  confer  with  the 
>itate  authorities  relative  to  opening  a  road 
connecting  the  road  now  running  to  the  head 
of  Garrison  state  road  from  Raymond  anri 
South  Bend.  This  connection  would  neces- 
sitate the  building  of  about  10  miles  of  high- 
way. 

Wisconsin. 

The  City  Council  of  Madison.  Wis.,  con- 
templates purchasing  two  street  sweepers. 
John   F.   Icke  is  City  Engineer. 

Canada. 

The  York  County  Council  has  agreed  upon 
a  plan  of  the  proposed  county  good  roads 
system  and  ne,gotiations  are  now  in  progress 
w-ith  the  city  of  Toronto,  Ont.,  looking  to  the 
securing  of  its  approval  thereof.  The  es- 
timated cost  of  the  svstem  is  placed  at  $300,- 
000.  .A  third  is  to  be  raised  by  the  county, 
a  third  is  to  be  raised  by  the  city,  and  a  third 
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by  the  Provincial  Government.  The  system 
radiates  from  the  city  at  eight  points,  while 
two  other  roads  rvm  east  ami  west  north  of 
the  city.  The  total  is  about  111  miles.  Fol- 
lowing are  the  roads  in  the  .system  :  Yonge 
St.,  from  the  north  limit  of  North  Toronto 
to  the  north  town  line  between  Markhain 
and    Whitchurch,    l.f    miles:    Kingstone    road. 


from  eastern  city  limits  to  West  Hill,  '_'  miles; 
Kennedy  road,  from  the  northeast  comer  of 
Toronto  limits  to  StoufTvillo.  23  miles;  Lake 
Shore  road,  from  Suiinyside  to  Long  Branch, 
5;/'  inilos;  Dundas  road,  from  West  Toronto 
to  Summcrville,  5%  miles;  Don  Mills  road, 
from  the  city  limits  at  the  Don  Valley  to 
the  fourth  concession  line  of  York  and  Scar- 


boro  townships,  7%  miles;  Vaughan  Plank 
road,  from  St.  Clair  Ave.  north  to  Maple,  14 
miles ;  Weston  road,  from  West  Toronto  to 
Klineburg  Station,  18  miles;  Malton  road, 
from  Weston  to  Malton,  6V2  tnilcs.  Markham 
road,  from  LangstafT  eastward  to  the  town 
line  between  Pickering  and  Markham,  12% 
miles.     Herbert  Lenno.x  is  County  Solicitor. 


B  R  I  D  G  E  S  —  STE  E  L       AND       CONCRETE 


Alabama. 

®.At  a  meeting  of  the  Dallas  County  Com- 
missioners, Selma,  Ala.,  recently,  the  contract 
for  the  construction  of  23  bridges  over  creeks 
and  branches  in  different  parts  of  the  county 
was  awarded  to  the  Converse  Bridge  Co., 
Chattanooga,  Tenn.,  at  $13,313.  The  county 
reserved  the  right  to  install  the  abutments. 

Arkansas. 

The  contract  for  the  superstructure  of  the 
free  bridge  at  Van  Buren,  Ark,,  has  been 
signed  and  all  matters  pertaining  thereto  com- 
pleted with  the  single  exception  of  the  de- 
livery of  the  bond  of  contractors.  The  con- 
tractors upon  the  substructure  are  making 
rapid  progress  with  their  part  of  the  bridge 
work  and  are  now  preparing  to  sink  the  last 
caisson.  Tf  the  weather  permits  tlie  contrac- 
tors to  work  as  steadily  as  they  have  done 
since  the  landing  of  their  forces  at  Van  Buren, 
the  substructure  w-ill  be  completed  by  .April 
1.  just  three  months  ahead  of  the  time  fixed 
in  the  contract. 

California. 

•{•Bids  will  be  received  until  11  a.  ni.,  Feb. 
20,  by  the  Board  of  Supervisors  of  Santa 
Clara  County  at  San  Jose,  Cal.,  for  the  con- 
struction of  a  reinforced  concrete  bridge  over 
the  Los  Gatos  Creek  at  the  Meridian  Road. 

The  Bridge  Committee  of  the  Board  of 
Trade,  Pasadena,  Cal..  has  taken  up  with  the 
Santa  Monica  Bay  Chamber  of  Commerce  the 
matter  of  constructing  a  bridge  across  the 
arroyo  to  make  a  direct  line  from  Mountain  to 
the  sea. 

Colorado. 

.Advices  from  Grand  Junction,  Colo.,  state 
that  a  committee  has  been  appointed  by  the 
Directors  in  the  Palisade  and  Orchard  Mesa 
District,  to  confer  with  the  Commissioners 
of  Mesa  County  in  regard  to  assistance  in 
erecting  a  steel  bridge  across  the  Grand  River. 
The  structure  as  proposed  will  be  supported 
by  four  steel  cables  and  will  be  15  ft.  wide 
and  250   ft.  long. 

Delaware. 

Plans  and  estimates  of  the  cost  of  the  con- 
struction of  a  new  bridge  across  the  Christiana 
north  of  3rd  St.  have  been  submitted  to  the 
Levy  Court  by  Philemma  Chandler,  Comptrol- 
ler, and  James  Wilson,  County  Engineer,  at 
Wilmington,  Del.  As  proposed  the  structure 
will  be  of  Scherzer  roller  lift  type. 

Illinois. 

®The  following  contracts  in  connection 
with  the  repair  department,  division  of  bridges, 
Chicago,  III.,  have  been  awarded  by  B.  J.  Mul- 
lanej',  Commissioner  of  Public  Works,  sec- 
tional wood  pavement,  2%  ins.  thick,  2,000 
sq.  yds.,  $2.35  per  sq.  yd. ;  SVi  ins.  thick,  2,000 
sq.  yds.,  $2.70  per  sq.  yd.,  Geo.  P.  Cullen,  78 
LaSalle  St.  Detailed  specifications  were  pub- 
lished in  Engineering-Contr.\cti.xg  Jan,  11, 
1911. 

At  the  annual  meeting  of  the  Quincy  Bridge 
Co.,  at  Quincy,  111.,  Feb.  8,  the  following  direc- 
tors were  elected:  George  B.  Harris,  T.  B. 
Holland,  C.  J.  Sturgis,  C.  M.  Dawes,  W.  W. 
Baldwin. 

Indiana. 

^Bids  will  be  received  until  10  a.  m.,  Feb. 
24,  by  Conmiissioners  of  Marion  County  at 
Indianapolis,  Ind.,  for  the  construction  of  a 
bridge  over  Crooked  Creek.  Albert  Sahm  is 
Countv  Auditor. 


The  County  Commissioners,  Fort  Wayne, 
Ind.,  have  decided  to  appropriate  $2,950  for 
the  construction  of  a  new  bridge  on  the  De- 
catur Road  in  Marion  townsliip  and  $2,3(10 
was  re-appropriated  for  the  .MIcn-.Adams 
County  Line  bridge. 

®The  Board  of  Public  Works,  Michigan 
City,  Ind.,  has  awarded  the  contract  to  the 
Phee  Construction  Co.,  for  replacii^g  the 
bridge  at  $11,800.  .According  to  the  specifica- 
tions the  old  material,  so  far  as  available,  is 
to  be  used  in  the  work. 

®The  contract  for  the  construction  of  the 
Martinvillc  Bridge  in  Morgan  County  was 
awarded  to  A.  Ferguson,  Valley  Mills,  Ind., 
at  $2,247. 

Iowa. 


•|»Bids  will  be  received  until  April  3,  by  the 
Board  of  Supervisors,  Ida  Grove,  la.,  for  the 
plans  and  for  the  construction  of  steel  bridges 
in   Ida  County. 

4*11  is  reported  that  the  Auditor  of  Story 
County  at  Nevada,  la.,  will  soon  receive  bids 
for  the  construction  of  reinforced  concrete 
arch  bridges  to  cost  $10,000  or  more. 

^•Bids  will  be  received  until  1  p.  m.,  Feb. 
20,  by  Board  of  Supervisors.  Grundy  County, 
Grundy  Center,  la.,  for  the  steel  bridge  ma- 
terial and  reinforcing  iron  for  concrete  work. 
E.  G.  Ensminger  is  County  -Auditor. 

A  petition  is  being  circulated  in  Eldora,  la.. 
for  the  construction   of  a  bridge   at  the  west 
end  of  Washington  St.  in  that  city. 
Kansas. 

The  House  of  Representatives,  Washington, 
D.  C.,  has  passed  a  bill  authorizing  S.  G. 
Guerrier,  Atchison,  Kan.,  to  construct  a  bridge 
across  the  Missouri  River  near  Atchison. 

City  Commissioners  of  Kansas  City,  Kan., 
have  decided  to  construct  a  bridge  across  Rey- 
nolds Ave.  at  6th  St.  The  structure  will  pro- 
vide a  wagon  road  and  sidewalks  on  each  side 
and  w-ill  be  of  concrete. 

Steps  are  being  taken  by  citizens  of  Inde- 
pendence. Kan.,  to  induce  the  officials  of  the 
Missouri  Pacific  to  replace  the  old  bridge  over 
the  company's  tracks  in  the  Hawthorne  Addi- 
tion. C.  E.  Smith,  St.  Louis.  Mo.,  is  Engineer 
of  Bridges. 

Kentucky. 

It  has  been  announced  that  plans  will  be 
completed  in  about  30  days  for  the  construc- 
tion of  the  proposed  bridge  over  the  Bear- 
grass  Creek  at  Logan  St.,  mentioned  in  our 
last  issue.  D.  R.  Lyman  is  Chief  Engineer  of 
the  Department  of  Engineering.  Louisville, 
Ky. 

Louisiana. 

Officials  of  the  Queen  &  Crescent  Ry.  con- 
ferred at  Shreveport,  La.,  recently  with  the 
representatives  of  the  Bossier  Parish  Police 
Jury  and  the  city  commissioners  relative  to 
plans  for  the  construction  of  a  new  bridge 
for  the  railroad  traffic  exclusively.  The  Parish 
of  Bossier  and  the  City  of  Shreveport  expect 
to  start  work  soon  on  the  erection  of  a  new 
vehicular  traffic  bridge. 

Maryland. 

The  House  of  Representatives,  Washington, 
D.  C.,  on  Feb.  6,  passed  a  bill  introduced  by 
Representative  Pearre,  authorizing  Park  C. 
Abell,  Geor.ge  B.  Lloyd  and  Andrew  B.  Sul- 
livan of  Indian  Head,  Charles  County,  Md.,  to 
construct  a  bridge  across  Mattawoman  Creek 
near  that  place,  at  a  point  suitable  to  the  in- 
terests of  navigation.  The  bill  has  the  ap- 
proval of  the  Chief  of  .Army  Engineers. 

®  indicates  a  contract  let  recently 


Michigan. 

The  Houghton  County  Traction  Co.  has  been 
authorized  by  the  Bridge  Committee  of  the 
Houghton  County  Board,  Houghton,  Mich., 
to  proceed  with  repairs  on  the  Portage  Lake 
bridge. 

The  following  bids  were  received  by  the 
City  Council  of  Kalamazoo,  Mich.,  Jan.  30, 
for  the  construction  of  the  proposed  new  con- 
crete bridge  at  Gull  St. :  The  Herman  Tapp 
Construction  Co..  Fort  Wayne.  Ind..  $21,500 
and  $21,000;  Carpenter  &  Anderson,  Grand 
Rapids,  Mich.,  $19,959;  Richard  Hcystck. 
Kalamazoo.  Mich..  $20,645;  Huron  Bridge  & 
Iron  Co.,  Port  Huron,  Mich.,  $19,850.  $18,600 
and  $16,900;  The  LaFayette  Engineering  Co., 
La  Fayette.  Ind.,  $18,500,  $18,05Cr  and  $22,071 ; 
Henrv  L.  Vanderhorst,  Kalamazoo,  Mich., 
arch  bridge,  $23,600;  girder  bridge,  $21,000;  C 
Marsman.  Grand  Rapids.  Mich..  $21,480  ($100 
less  if  iron  rail  is  used)  :  E.  W.  Seamans, 
Grand  Rapids,  Mich.,  $24,444;  Illinois  Bridge 
Co.,  Chicago.  III..  10  plans,  ranging  from  $17.- 
888  to  $20,537;  The  Wvnkoop-McCormley 
Co..  $19,900  and  $18,990. 

Minnesota. 


The  Board  of  .\ldermen.  St.  Paul.  Minn., 
received  the  following  bids  for  the  construc- 
tion of  a  foot  bridge  across  the  Great  North- 
ern tracks  at  Hamline  .Ave. :  St.  Paul  Foun- 
dry Co.,  $2,301;  Iowa  Bridge  Co..  $2,395; 
Minneapolis  Bridge  Co.,  $2,550.  The  bids 
were  received  Feb.  7  and  referred  to  the  Com- 
mittee on  Streets. 

Missouri. 

A  public  hearing  was  recently  held  by  the 
Council  CoiTimittee  on  Ways  and  Means  on 
the  proposition  of  residents  of  the  West  End 
to  subinit  to  a  vote  of  the  people  a  proposition 
for  a  bond  issue  of  $2,500,000  for  the  con- 
struction of  a   free  bridge  at  St.  Louis,  Mo. 

The  Trafficway  Commission's  Special  Com- 
mittee has  approved  the  plans  of  Waddell  & 
Harrington,  Oscar  Leslie  BIdg..  Kansas  City, 
Mo.,  for  the  construction  of  the  reinforced 
concrete  girder  viaduct  at  12th  St.  in  connec- 
tion with  tlie  West  trafficway.  The  viaduct 
is  to  have  two  levels.  The  upper  one  from 
Liberty  to  Summit  will  have  22  ft.  on  the  north 
side  for  street  cars,  a  traffic  roadw-ay  of  30 
ft.  on  the  south  side  and  a  sidewalk  4  ft.  wide 
south  of  the  roadway.  The  lower  level  will 
have  a  roadway  30  ft.  in  width.  The  cost  of 
the  work  is  estimated  at  about  $557,425. 

Bids  received  Feb.  6  by  J.  D.  Laughlin, 
Chancery  Clerk,  Warren  County.  Vicksburg, 
Miss.,  for  the  constructon  of  a  steel  bridge 
over  the  Bayou  near  John  Wright  residence, 
were  rejected.  The  work  will  be  readvertised 
in  March. 

Montana. 

The  Commissioners  of  Custer  County  at 
Miles  City,  Mont.,  have  decided  to  construct 
a  bridge  over  the  Powder  River  at  Moorhead 
and  at  Broadus.  The  structure  will  be  of 
steel. 

Nebraska. 

A  stock  company  has  been  organized  at 
Ashland,  Neb.,  to  promote  the  construction  of 
a  steel  bridge  over  the  Platte  River  at  that 
city.  While  most  of  the  money  has  been 
raised,  a  committee  consisting  of  Hugo  Wig- 
genhorn,  president  of  the  Farmers  and  Mer- 
chants bank;  Senator  .Mex  Laverty  and  Ran- 
dall K.  Brown,  president  of  the  National 
Bank  of  Ashland,  will  visit  Omaha  and   Lin- 


•J*  indicates  work  now  open  for  bids. 
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coin    to   interest   a   little   additional   capital    in 
the  enterprise. 

New  Jersey. 

According  to  a  communication  received  re- 
cently by  the  Borough  Council  of  Roselle 
Park,  N.  J.,  the  Central  R.  R.  of  New  Jersey 
wishes  to  construct  two  new  steel  bridges,  one 
at  Walnut  St.  and  the  other  at  Gordon  St. 
J.  J.  Yates,  New  York,  N.  Y.,  is  Bridge  En- 
gineer of  the  Railroad. 

The  Philadelphia  &  Reading  Ry.  Co.  is 
considering  the  plans  for  the  erection  of  a  new 
bridge  across  the  Delaware  River  above  Tren- 
ton, N.  J.,  on  the  New  York  division  to  re- 
place the  one  that  has  been  there  since  ISTf). 
New  York. 

At  a  public  hearing  before  tlie  Finance  and 
City  Property  Committees  of  the  Common 
Council,  Rochester,  N.  Y.,  steps  were  taken 
which  may  result  in  the  construction  of  a  new 
street  and  bridge  over  the  Erie  Canal  at  Otis 
St. 

®Board  of  County  Commissioners,  Elmira, 
N.  Y.,  has  awarded  the  contract  for  the  sub- 
structure and  alteration  work  on  the  5th  .St. 
bridge  to  J.  W.  Hyser,  at  $3,475.  The  sub- 
structure work  consists  of  all  stone  work, 
masonry  and  repair  work  for  the  new  bridge. 
Actual  work  will  be  started  on  the  new  struc- 
ture about  the  15th  of  tliis  month.  The  follow- 
ing firms  submitted  bids:  J.  W.  liver,  $3,475.20  ; 
T.  L.  Mercer,  $4,395.45:  Bock  &  Henderson, 
$4..581.0n;  F.  M.  Townsend,  $1,071.80:  F.  M. 
Worstall,  $5,661 ;  J.  M.  Thurston,  $6,832. 

The  Common  Council  of  Fulton,  N.  Y.,  at 
its  regular  monthly  meeting,  Feb.  7,  took  up 
the  matter  of  settling  a  date  for  a  special 
election  to  vote  on  the  question  whether  the 
new  bridge  shall  be  constructed  over  the  Os- 
wego River  at  Broadway. 

North  Dakota. 

A  hill  authorizing  Fargo  &  Moorhead  Street 
Rv.  Co.  to  construct  a  bridge  over  the  Red 
River  to  the  north  at  Fargo,  N.  Dak.,  has 
passed  the  House  and  it  is  expected  that  no 
trouble  will  be  experienced  in  obtaining  the 
nermission  of  the  U.  S.  Government  for  the 
improv-ement.  .'Ks  planned  the  movable  por- 
tion of  the  structure  will  be  a  Scherzer  Roll- 
ing lift  bridge,  approximately  -Vi  ft.  in  length. 
The  east  approach  will  be  15i;i  ft.  long  and 
the  west  approach  about  400  ft.  long.  Prices 
on  both  steel  and  wooden  approaches  will  be 
received  when  bids  are  asked  sometime  after 
the  first  of  May.  Curtis  P.  Brown,  Fargo,  N. 
Dak.,  is  General  Manager. 

Ohio. 

•I"Bids  will  be  received  until  noon,  Feb.  23, 
by  County  Commissioners,  Columbus,  O.,  for 
furnishing  the  necessary  labor  and  material  for 
the  following  bridge  work :  Engineer's  Es- 
timate No.  195 — New  floor  system  on  the 
Weisheimer  Bridge,  over  the  Olentangy  River, 
Clinton  Township.  Engineer's  Estimate  No. 
lOf — New  floor  system  on  the  Loekbourne 
Bridge,  over  Big  Walnut  Creek.  Hamilton 
Township.  Engineer's  Estimate  No.  197 — 
Constructing  the  west  approach  to  the  Lock- 
bourne  Bridge,  over  Big  Walnut  Creek.  Ham- 
ilton Township.  Engineer's  Estimate  No.  206 
— Pipe  culvert  and  approaches  on  the  Pontius 
Pike,  at  the  F.  Pontius  farm,  Madison  Town- 
ship. Engineer's  Estimate  No.  207 — New  floor 
system  on  the  Dublin  Bridge,  over  the  Scioto 
River,  in  Washington  and  Perry  Townships. 
Engineer's  Estimate  No.  208 — Reinforced  con- 
crete culvert  on  the  Bixby  Road,  Madison 
Township.  Engineer's  Estimate  No.  209 — • 
Grading  and  graveling  a  portion  of  the  Bixby 
Road,  in  Madison  Township.  The  plans,  speci- 
fications and  estimates  of  quantities  for  doing 
this  work,  as  per  county  plans,  are  on  file 
in  the  oflice  of  the  countv  auditor  and  county 
surveyor  for  inspection  by  all  persons  inter- 
ested in  the  same,  during  business  hours  of 
each  day  of  the  week  except  Sundays. 

•J*Bids  will  be  received  until  noon,  March 
10,  by  Board  of  County  Commissioners,  Cin- 
cinnati, O.,  for  building  under  Specifications 
No.  162,  a  culvert  on  the  Snyder  Road,  one 
quarter  mile  north  of  Cornell  Ave.  in  Syca- 
more township.  All  bids  must  be  accompanied 
by  a  check  for  $500.     Fred  Dreihs  is  Clerk. 


©Gordon  Engineering  Co.,  Vine  and  Opera 
Place,  Cincinnati,  O.,  has  been  awarded  the 
contract  by  the  county  commissioners  at  Cin- 
cinnati for  the  construction  under  Specifica- 
tion No.  1.37,  of  culverts  on  the  Kirbv  road, 
through  lands  of  Ungruhe  and  Kirby,  in  Mill- 
creek  township,  for  $12,9.35.  Bids  were  opened 
Feb.  3.  ' 

Commissioners  of  Tuscarawas  County,  O., 
have  published  a  notice  of  intention  to  move 
the  bridge  over  the  Tuscarawas  River  on  the 
road  leading  from  Zoar  to  Bolivar,  and  near 
Bolivar  in  Lawrence  township  of  said  county 
and  state,  about  1,800  ft.  further  up  the  river 
and  opposite  the  village  of  Bolivar,  on  the 
Lebold  road;  and  also  make  the  necessary 
extensions  and  approaches,  and  also  build  a 
bridge  over  the  Ohio  Canal  at  the  foot  of 
Water  St.  in  said  Village  opposite  said  bridge 
at  the  place  where  it  is  to  be  moved. 

City  Council  of  Youngstown,  O.,  has  taken 
action  toward  the  elimination  of  grade  cross- 
ings at  Oak  St.,  Valley  St.  and  Hubbard  Road. 
City  Engineer  has  been  instructed  to  draw 
plans  for  the  work. 

Oklahoma. 

Board  of  County  Cominissioners,  Muskogee, 
Okla.,  have  ordered  County  Engineer  to  make 
new  plans,  surveys  and  specifications  for  the 
proposed  33  bridges  to  be  erected  at  various 
points  in  the  county.  Bids  for  these  struc- 
tures were  received  but  the  work  will  be  re- 
advertised. 

An  appropriation  of  $10,000  has  been  asked 
of  the  House  of  Representatives,  Oklahoma 
City,  Okla.,  for  the  construction  of  a  wagon 
bridge  across  the  Canadian  River  in  Blaine 
County. 

City  Commission,  Tulsa,  Okla.,  has  approved 
plans  for  the  construction  of  a  subway  under 
the  St.  Louis  &  San  Francisco  R.  R.  tracks 
at  Denver  Ave.,  and  it  is  expected  that  the 
contract  will  be  let  shortly.  The  subway  will 
be  about  200  ft.  in  length  and  will  cost,  it  is 
estimated,  about  $10,000. 

Oregon. 

®County  Commissioners  of  Wallowa  County 
at  Enterprise,  Ore.,  have  awarded  the  con- 
tract for  the  construction  of  two  steel  bridges 
over  Bear  Creek  and  Wallowa  River  on  the 
lower  valley  road  just  west  of  Wallowa,  Ore., 
to  the  Coast  Bridge  Co.,  at  $5,400. 

Pennsylvania. 

®The  Reading  Ry  Co.  has  awarded  the  con- 
tract for  the  construction  of  two  bridges  on 
the  Reading  &  Columbia  branch  to  L.  H. 
Focht  &  Son  of  Reading,  Pa.  One  of  the 
structures  will  be  at  Shreiners  and  the  other 
near  Ephrata.  The  piers  and  abutments  will 
be  of  concrete.  The  girders  will  be  150  ft. 
Active  construction  work  will  be  started  im 
mediately. 

Residents  of  Warminster  and  Ivyland  pre- 
sented a  petition  to  the  County  Commission- 
ers at  Doylestown,  Pa.,  a.sking  for  the  con- 
struction of  a  new  county  bridge  over  the 
stream   in   Ivyland  borou.gh. 

Commissioners  of  the  county  and  the  Mead- 
ville  Traction  Co.  have  come  to  an  agreement 
whereby  each  party  will  pay  one-half  the  cost 
for  the  construction  of  a  joint  bridge  over 
French  Creek  in  Mead  Ave.  in  Meadville.  Pa. 

Superintendent  C.  A.  Preston.  Middle  Divi- 
sion of  the  Pennsylvania  R.  R.,  has  advised  S. 
M.  Hoyer,  Mayor,  Altoona.  Pa.,  that  his  com- 
pany is  willing  to  proceed  with  the  work  of 
building  a  new  bridge  at  7th  St.  according  to 
the  original  plans,  the  railroad  paying  one- 
third  the  cost,  not  to  exceed  $25,000.  Accord- 
ing to  the  plans  the  bridge  will  have  a  width 
of  50  ft.  There  will  be  a  walk  8  ft.  in  width 
on  the  upper  or  eastern  side,  while  that  on 
the  eastern  side  the  walk  will  be  6  ft.  wide. 
The  entire  span  is  168  ft.  Of  the  width  of  the 
bridge  36  ft.  is  given  over  to  the  space  for 
trolley  line  tracks,  divided  so  that  between 
them  there  is  left  15  ft.  as  a  driveway  for 
vehicles. 

Bids  are  being  recrivnl  by  George  S.  Web- 
ster, Chief.  Bureau  of  Surveys,  Philadelphia, 
Pa.,  for  the  vvidenin-.;  of  Chestnut  St.  bridge 
over  the  Schuvlkil!  River.  There  is  $90,000 
available    for    the    v.--.!.:;ing    of     the   present 


bridge,  which  is  said  to  be  one  of  the  tiiost 
beautiful  structures  of  the  kind  spanning  the 
Schuylkill,  and  there  is  also  pending  in  Coun- 
cils a  bill  appropriating  a  further  sum  of 
$30,000  for  the  work  of  raising  the  grade 
about  4  ft.  at  the  eastern  approach  to  the 
bridge.  The  bridge  will  be  widened  12  ft.  by 
the  erection  of  a  6-ft.  outspan  on  solid  steel 
supports  keyed  into  the  present  structure.  This 
will  allow  of  the  present  roadway  being  wid- 
ened from  34  to  40- ft.,  while  the  sidewalks  will 
be  increased  in  width  from  6  to  9  ft.  each. 

An  ordinance  has  been  introduced  into  the 
City  Council  of  Johnstown,  Pa.,  providing  for 
a  loan  of  $.35,000  to  be  appropriated  to  the 
erection  and  construction  of  a  bridge,  together 
with  the  abutments  and  approaches  therefor  to 
connect  the  fourth  and  fifth  wards.  Crossing 
the  Stonycreek  River  from  the  Northerly 
Terminus  of  Haynes  St.  to  the  Northerly  Side 
of  said  river,  in  the  fourth  ward  near  Bedford 
St. 

South  Dakota. 

Officials  of  the  Chicago,  Milwaukee  & 
Puget  Sound  R.  R.  have,  according  to  reports 
from  Chamberlain,  S.  Dak.,  ordered  tlie  con- 
struction of  a  bridge  at  that  place.  E.  Murray, 
Miles  City.  Mont.,  is  .'Vssistant  Engineer 
Bridges   and   Buildings. 

Tennessee. 

Plans  have  been  completed  by  J.  E.  Thomp- 
son, City  Engineer,  Kno.xville,  Tenn.,  for  the 
construction  of  a  bridge  across  the  First 
Creek  on  6th  Ave.  to  replace  the  present 
wooden  structure  over  which  the  street  cars 
now  travel.  The  cost  of  the  improvement  will 
not   exceed   $2,000,   it  is  thought. 

Tentative  nlans  have  been  completed  by  J. 
H.  Weatherford.  City  Engineer,  Memphis, 
Tenn.,  for  the  construction  of  the  McLemore 
.'\ve.  viaduct  and  the  same  have  been  sub- 
mitted to  F.  L.  Thompson,  Chica.go,  111.,  En- 
gineer Bridges  &  Buildings,  Illinois  Central 
R.  R.  George  C.  Love  is  Commissioner  of 
Street,  Bridges  and  .Sewers. 

Texas. 

Citv  Commissioners  have  passed  an  ordin- 
ance authorizing  the  borrowing  of  $500,000  for 
the  purpose  of  constructing  a  viaduct  bridg- 
ing Buffalo  and  White  Oak  Bayous  and  the 
Southern  Pacific  and  Katy  R.  R.  tracks  at 
Houston,  Texas. 

According  to  advices  from  Cuero,  Texas,  the 
$236,000  200-ft.  span  iron  bridge  built  over  the 
Guadalupe  River  at  Cuero  by  the  San  An- 
tonio &  -'\ransas  Pass  Railway  Company,  un- 
der the  supervision  of  T.  T.  Tcrfater,  chief 
engineer,  is  completed.  The  work  on  this 
1)rid,ge  was  begun  on  Dec.  18,  1910.  The  bridge 
builders  have  gone  to  Runge.  where  a  similar 
bridge,  both  as  to  value  and  size,  will  I)e  put  in 
by  the  San  Antonio  &  .-\ransas  Pass  Ry.  Co. 
over  tlie  San  .Vntonio  River. 

Virginia. 

Bids  were  received  and  considered  by  the 
.Sub  Committee  of  the  Streets  Committee, 
Richmond.  Va.,  for  the  construction  of  the 
James  River  Bridge  at  that  place.  The  Pied- 
inont  Construction  Company,  of  .Atlanta.  Ga.. 
presented  one  bid  for  a  bridge  to  cost  $224.- 
000,  flat  arches  on  reinforced  concrete  girders. 
The  piers  are  to  be  equidistant,  every  third  pier 
a  large  one.  Provision  is  made  for  ducts,  gas 
and  water  mains.  The  Carolina  Concrete 
Co.,  Greensboro,  N.  C,  presented  eight  bids 
for  the  bridge,  ranging  in  cost  from  $187,000 
to  $214,200.  Stamper  Brothers  &  Ragland,  of 
Richmond,  also  presented  a  plan  and  bid.  It 
calls  for  fifteen  arches,  with  93  ft.  between 
piers.  The  contractors  offer  a  strai.ght  bridge, 
from  shore  to  shore,  a  distance  of  1,785  ft. 
The  cost  is  $227,000.  Tlic  bridge  is  to  carry 
a  wei.ght  of  243  lbs.  to  the  .sq.  ft.  and  to 
be   completed   in   13   months. 

Advices  from  Fredericksburg.  Va.,  state  that 
(he  Board  of  Supervisors  of  Spottsylvania 
County  has  taken  action  on  the  question  of 
building  bridges  over  streams  on  the  new  im- 
proved highway  from  that  city  to  .Spottsylvania 
courthouse.  It  is  also  said  substantial  steel  or 
concrete  bridges  will  be  built  over  Hazle  Run 


•J»  indicates  work  novf  open  for  bide.        ®  indicates  a  contract  let  recently. 
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just  outside  of  the  city  nnd  over  Massaponox 
Run  about  midway  lu-tween  the  two  points. 

Washington. 

.\  rcsolufion  was  adopted  in  the  Senate  at 
Olympia.  Waili..  authorizing  tlie  purchasing 
of  the  Wenatcliee  bridge  at  $190,000. 

Walhi  Walla.  Wash.,  Commercial  Club  has 
announced  that  it  favors  the  construction  of 
the  state  bridge  between  Kennewick  and  Pas- 
co, Wash. 

.\dvices  from  Spokane.  Wash.,  are  to  the 
effect  that  the  North  Coast  R.  R.  Co.  has  let 
the  contract  for  the  construction  of  the  steel 
bridge  across  tlie  Spokane  River.  V.  L.  Pit- 
man, Spokane,  Wash.,  is  Chief  Engineer  of 
the  railroad. 

Wisconsin. 

4*Bids  will  be  received  until  2  p.  m.,  March 
",  by  the  Street  Assessment  Committee, 
Janesville,  Wis,,  for  the  construction  of  two 
plate  girder  bridges  across  Rock  River,  one  at 
4th  Ave.,  348  ft.  long  and  the  otlier  at  Racine 
St.,  which  structure  will  be  '2C4  ft.  long.  C. 
V.  Kerch  is  City  Engineer.  W.  F.  Carle  is 
Chairman  of  the  Committee. 

Plans  have  been  completed  and  agreed  upon 


by  the  city  engineers  of  Marinette,  Wis.,  and 
Menominee,  Mich.,  for  the  construction  of  the 
proposed  bridge  over  the  Menominee  River, 
estimated  to  cost  $2o,U00.  Concrete  is  the  ma- 
terial has  been  spoken  of  and  T.  R.  Hasley  of 
Menominee,  Mich.,  has  drawn  plans  for  such 
a  bridge. 

®The  City  Council  of  Superior,  Wis.,  has 
voted  to  let  the  contract  to  the  Interstate 
Dredge  &  Dock  Co.,  for  the  construction  of  a 
wooden  trestle  across  the  Nemadji  River  at 
E.  4th  St.  at  the  present  grade.  The  contract 
price  was  $11,810.  Other  bids  received  for  the 
work  were  as  follows ;  John  Shea  &  William 
Walsh,  $42,000;  Ed  Gallagher,  $12,500;  Bar- 
nett  S:  Record,  $M,47.j;  B.  A.  Dahl  &  Co., 
$44,990. 

Canada. 

•|*Bids  will  be  received  until  8  p.  m.,  Feb. 
25,  by  J.  W.  Johnston,  Town  Clerk,  for  the 
necessary  labor  and  material  for  the  construc- 
tion of  two  reinforced  concrete  higlnvay 
bridges  at  the  town  of  Dauphin.  Plans  and 
specifications  may  be  seen  at  the  office  of  tlie 
town  clerk,  Dauphin,  Man.,  or  at  the  Pro- 
vincial Public  Works  Department,  Winnipeg, 
Man. 


•J«Hiil^  will  be  received  until  noon,  Feb.  19, 
by  Chairman  of  the  Building  Committee  at  " 
the  office  of  Darling  &  Pearson,  2  Leader 
Lane,  Toronto,  Ont.,  for  all  the  trades,  with 
the  exception  of  masonry,  concrete  work, 
structural  steel  and  terra  cotta  required  for 
surgical  wing  in  connection  with  the  general 
liospital. 

4*Bids  will  he  received  until  6  p.  m.,  March 
1.  by  J.  Boyd  Caldwell,  Chairman  of  Roads 
and  Bridges  Commission,  Lanark,  Ont.,  for 
the  erection  of  a  reinforced  concrete  bridge, 
single  span,  over  the  Clyde  River  at  a  point 
al)nut  3  miles  north  of  Lanark  Village.  The 
structure  according  to  iilans  will  be  70  ft.  long. 

The  Grand  Trunk  Ry.  Co.  has  decided  to 
construct  a  new  and  modern  swing  bridge  at 
the  end  of  Elgin  St.,  Ottawa,  Ont.,  to  replace 
the  present  railway  structure.  The  improve- 
ment will,  it  is  estimated,  cost  $30,000.  J.  H. 
Mitchell,  Ottawa,  Ont.,  is  an  engineer  of  the 
company. 

Advices  from  Montreal,  Que.,  state  that  En- 
gineers have  decided  on  the  plan  for  the  con- 
struction of  the  new  Quebec  bridge  and  that 
an  announcetncnt  of  their  conclusion  will  be 
made  shortly  by  Minister  G.  P.  Graham  in 
Parliament. 


IRRIGATION,   DRAINAGE.  LEVEES  AND  CANALS 


California. 

The  Southern  Pacific  Co.,  G.  B.  Herington, 
Division  Engineer,  Sacramento,  Cal,  has 
agreed  to  raise  the  north  levee  at  Sacramento 
between  Front  and  12th  Sts.  to  a  height  of  5 
ft.  above  high-water  mark,  to  correspond 
with  the  rest  of  the  city's  levee-protection 
system.  The  crown  of  the  levee  will  be  26 
instead  of  .80  ft.  wide,  and  where  it  is  neces- 
sary to  broaden  the  base  the  fill  will  be  inade 
on  the  south  or  city  side  instead  of  the  north 
or  river  side,  so  that  right  of  way  need  not 
be  purchased  over  land  on  which  to  build  the 
embankment. 

A  number  of  property  owners  between 
Chico  and  .Butte  City  are  projecting  the  for- 
mation of  a  Union  levee  district.  A  levee  ten 
miles  long  on  the  Sacramento  River,  joining 
the  Phclan  levee,  and  to  cost  $15,000,  is  a  part 
of  the  plan.  Several  thousand  acres  of  land 
are  afltected. 

Illinois. 

4*Bids  are  asked  until  Feb.  24  by  the  Com- 
missioners of  Degognia  and  Fountain  Bluflf 
Levee  and  Drai'nage  District  for  the  construc- 
tion of  550,000  cu.  yds.  of  earth  embankment, 
four  concrete  and  steel  locks.  tw'O  concrete- 
steel  culverts,  33  steel  pipe  drains  w-ith  con- 
crete head  walls  and  all  steel  doors  and  270 
cu.  yds.  of  reinforced  concrete  walls ;  also  for 
raising  and  strengthening  a  reinforced  con- 
crete lock  with  steel  doors.  R.  J.  Stephens, 
attorney,  Murphysboro,  111.;  Joel  Dunn,  engi- 
neer, Fordyce,  111.  Official  advertisement  will 
be  found  elsewhere  in  this  issue. 

Iowa. 

^Bids  will  be  received  until  1 :30  p.  m.,  Feb. 
15,  by  County  Board,  Fort  Dodge,  la.,  for 
open  work  on  ditch  Xo.  (il),  comprising  505,200 
cu.  yds.  of  excavation.  The  cost  of  the  work 
is  estimated  at  $40,921.  G,  P.  Smith  is  Engi- 
neer. 

Louisiana. 

^Bids  are  asked  until  noon.  Feb.  21,  at  the 
office  of  the  Board  of  State  Engineers,  Frank 
M.  Kerr,  chief  engineer.  New  Orleans,  La., 
for  the  construction  of  the  Mascot  levee,  in 
the  Parish  of  Madison,  Mississippi  Rjver, 
right  bank,  about  24  miles  above  V'icksburg, 
Miss.  Proposals  will  be  received  for  the  work 
as  a  whole,  about  402,000  cu.  yds.,  or  by 
sections. 

Minnesota. 

•J-Bids  will  be  received  until  2  p.  m.,  Feb.  23. 
by  C.  E.  Brainerd.  County  Auditor,  .Albert 
l-ea.  .Minn.,  for  the  construction  of  county 
ditch   Xo.  23,  including  approximately  1.56,528 


cu.  yds.  of  excavation.     The  cost  of  the  worl 
will,  it  is  estimated,  be  about  $15,010. 

•J«Bids  will  be  received  until  1  p.  m.,  Feb. 
21,  by  H.  P.  Edwards,  County  Auditor,  Fair- 
mont, Minn.,  for  the  construction  of  judicial 
ditch  No.  10,  including  approximately  51,977 
cu.  yds.  of  excavation,  estimated  to  cost  $0,491 
and  155,869  ft.  of  6  to  24-in.  tile  estimated  to 
cost  $59,268. 

•J*Bids  will  be  received  until  11  a.  m.,  Feb. 
20,  by  C.  J.  Hemmingson,  County  Auditor, 
Hallock,  Minn.,  for  the  construction  of  Judic- 
ial Ditch  No.  32,  including  approximately  145,- 
909  cu.  yds.  of  excavation.  The  cost  of  the 
work  is  estimated  to  cost  $10,050. 

^Bids  will  be  received  until   1  p.  m.,  Feb. 

20,  by  C.  J.  Hemmingson,  County  Auditor, 
Hallock,  Minn.,  for  the  construction  of  Ju- 
dicial Ditch  No.  31,  including  approximately 
197,204  cu.  yds.  of  excavation  and  estimated 
to  cost  about  $21,692. 

4*Bids  will  be  received     until     2  p.  m.  Feb. 

21,  by  A.  G.  Lundgren,  County  Auditor,  War- 
ren, Minn.,  for  the  construction  of  Judicial 
Ditch  No.  12.  The  work  will  include  about 
•526,427  cu.  yds.  of  excavation  and  the  cost  is 
estimated  to' be  about  $52,642. 

•J»Bids  will  be  received  until  1  p.  m.,  Feb. 
16,  by  L.  P.  Larson,  Redwood  Falls,  Minn., 
for  excavation  work  including  about  28.81-_' 
cu.  yds.  of  material. 

®H.  F.  Bosworth  &  Co.,  Bemidji,  Minn., 
has  been  awarded  the  contract  at  $16,735  for 
constructing  Judicial  Ditch  No.  3  for  Beltrami 
County,  and  at  $14,050  for  Judicial  Ditch  No, 
4  for  the  same  county.  Bids  were  opened  Feb. 
4  at  Bemidji.  Minn.  Both  contracts  include 
excavation,  roadwork,  bridges  and  culverts. 

New   York. 

James  Stewart  &  Co..  30  Church  St.,  New 
York,  is  now  building  three  new  5-vd.  dipper 
dredges.  The  hulls  are  40x105  ft.  by  81/2  ft. 
to  10  ft.  deep.  These  machines  with  a  20-in. 
hydraulic  and  a  2V^-yd.  dipper  dredge  will 
compose  the  dredging  fleet  that  will  be  used  on 
contracts  Nos.  12  and  39  of  the  New  York 
barge  canal.  In  addition  to  the  five  dredges 
the  company  will  have  a  Lidgerw-ood  excava- 
tor (scraper  bucket),  two  submarine  drill 
boats,  five  tugs,  six  motor  boats,  and  ten  dump 
scows  on  this  work. 

Ohio. 

The  City  Council  of  Dayton  has  passed  the 
ordinance  for  the  improvement  of  the  Miami 
River  with  incidental  building  of  -i'/z  miles 
levees  and  the  reclamation  of  some  400  acres 


of  land  within  the  city  limits  of  Dayton,  in- 
volving the  expenditure  of  $450,000,  for  which 
the  voters  have  already  authorized  a  bond 
issue. 

Tennessee. 

Surveys  have  been  cojnpleted  for  a  levee 
on  the  north  side  of  the  Obion  Run  bottoms 
near  Obion,  which  is  to  be  built  in  connection 
with  the  plans  for  the  straightening  and  drain- 
ing of  the  Obion  River.  At  a  point  opposite 
Obion  these  levees  will  be  about  1,500  ft.  apart 
and  10  ft.  high.  P.  E.  Fletcher,  Union  City, 
Tenn.,  is  engineer. 


Virginia. 

George  M.  Warren,  an  engineer  of  the 
Drainage  Department  of  the  U.  S.  Depart- 
ment of  -Agriculture,  Washington,  D.  C,  has 
been  making  an  investigation  and  report  on 
the  feasibility  of  a  project  for  draining  the 
swamp  lands  and  land  subject  to  overflow  in 
the  eastern  part  of  Greenville  county.  It  is 
thought  that  if  a  canal  were  to  be  cut  through 
the  lowest  of  the  swampy  section  of  the  low 
grounds  of  the  Meherrin  River  freed  from 
the  driftwood  which  now  prevents  the  water 
from  running  off  rapidly,  and  a  dike,  2  or  3 
ft.  of  earth  built  on  the  sides  of  the  river, 
it  will  mean  the  reclamation  of  many  thous- 
ands of  acres  of  land.  The  cost  of  the  im- 
provement will  be  borne  by  the  land  owners. 

Washington. 

.Albert  S.  Byers,  Pasco.  Wash.,  has  secured 
right  of  w-ay  from  the  Northern  Pacific  Ry.. 
which  W'ill  enable  biin  to  go  ahead  with  the 
work  of  reclaiming  some  35.000  acres  lying 
on  the  Pasco  side  of  the  Columbia  River, 
just  north  of  the  project  of  the  Pasco  Recla- 
mation Co.  Four  and  a  half  miles  of  ditch 
is  all  cleared  and  ready  for  the  water,  while 
an  additnonal  17  miles  have  been  located  and 
cleared,  the  right  of  way  for  this  piece  of 
work  having  been  granted  by  the  railroad  com- 
panv.  The  pumping  station  will  be  located 
about  20  miles  from"  Pasco,  or  about  six  miles 
from  Richland,  on  the  opposite  side  of  the 
river.  The  water  will  be  pumped  to  a 
height  of  215  ft.  from  the  Columbia.  Tur- 
bines similar  to  the  ones  used  on  the  Kenne- 
wick Highlands  project  have  alreadv  been 
arranged  for.  An  auxiliary  steam  plant  of 
125  H.  P.  will  be  installed,  the  engine  and 
boiler  for  which  will  be  shipped  up  the  river 
from  Pasco  shortly.  It  is  estimated  that  this 
auxiliarv  plant  wil'l  take  care  of  at  least  two 
square  niiles  of  ditches,  wdiile  the  main  plant 
is  being  completed. 


•!•  indicates  work  now  open  for  bids.        ®  indicates  a  contract  let  recently. 
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WATER-WORKS 


Arizona. 

®T!ie  contract  for  tlie  cun.Nlruction  of  the 
municipal  water  system  of  Douglas,  Ariz.,  has 
been  awarded  by  the  board  of  water  commis- 
sioners to  i\I.  F.  Discus  of  tliat  city,  the  total 
amount  of  the  bid  being  approximately  $45,- 
000.  This  work  includes  the  construction  of 
the  l.iuilding,  laying  of  pipe  and  the  reservoirs. 
The  Chicago  Bridge  &  Iron  Works  secured 
the  contract  for  the  water  tower  and  the 
power  equipment  will  be  installed  by  the  De 
I. a    Vergue    Aiachinery    Co. 

California. 

The  first  bonds  of  the  $45,000,000  issue  re- 
cently voted  for  the  Hetch  I  Tetchy  water 
system  for  San  Francisco,  Ca].,  which  were 
offered  for  sale  Jan.  30.  were  not  sold.  The 
ofTer  was  in  the  sum  of  $1,125,1100.  This 
amount  was  to  complete  the  purchase  of  the 
Ham  Hall  properties  and  to  bi.nin  preliminary 
work  at  Lake  Eleanor.  It  is  thought  th.it 
the  ne.xt  time  the  bonds  are  .'ffered  bids  will 
be  received  for  them  as  a  nunilier  of  difficul- 
ties have  been  overcome. 

The  city  council  for  Suisun,  Cal..  is  consid- 
ering a  project  for  the  raising  of  the  dam  of 
the  municipal  water  system  reservoir  eight  ft., 
and  thereby  increasing  the  storage  capacity  of 
the  lake  near  the  Twin  Sisters  peaks  from 
12.000.000  to  25,000,000  gals,  of  water.  The 
estimated  cost  is  $2,000. 

®The  George  A.  Rogers  Co.  of  Los  An.geles, 
Cal.,  has  been  awarded  the  contract  for  the 
construction  of  the  Brawley  water  system  for 
$2,8,200.  This  will  be  cut  to  $22,611  if  the 
system  of  the  Brawley  Water  Co.  is  purchased. 
The  contract  for  the  sewer  system  has  been 
awarded  to  the  California  Ornamental  Brick 
Co.,  of  Los  Angeles  for  $1-3.61(3. 

The  Harbor  Conunission,  Lus  .\ngeles,  Cal, 
recently  sent  a  connnunication  to  the  citv 
council  recommending  that  an  urdinance  be 
adopted  setting  apart  for  muniei[)al  purposes 
tliat  portion  of  Los  Angeles  ll.irhor  known 
as  the   Hintington   I'dl. 

Georgia. 

The  City  Council  of  Senoia,  Ga.,  contem- 
plates calling  an  election  to  vote  on  the  propo- 
sition of  issuing  bonds  for  the  installatic.m 
of   a    waterworks    system. 

Illinois. 

•J»Bids  will  be  receiverl  nnlil  II  a.  ni.,  Feb. 
16,  by  P..  J.  Mullaney,  Commissioner  of  Public 
Works,  city  of  Chicago,  for  furnishing  and 
delivering  12,0(iO  lbs.  of  in.yot  copper  and 
I2.0IMI  lbs.  of  copper  trolley  wire  to  the  water 
v.orks  shops,  2304  Ashland  .Ave.  .  .Specifications 
may  be  had  upon  application  to  the  Commis- 
sioner of  Public  Works,  Room  705  City  Hall. 

•J-Bids  will  be  received  bv  li,  I,  Mullaney, 
Commissioner  of  Public  Works,  Chica.go,  Til., 
until  11  a.  m.,  Feb.  23.  for  fm-nishing  and 
delivering  all  the  necessary  labor  and  material 
for  the  setting  of  boilers  and  ashpit  lining  at 
the  Roseland  pumping  station,  104th  St.  and 
Stewart  Ave.  The  work  consists  of  boiler 
setting  and  ashpit  lining  for  two  batteries, 
each  of  two  300  H.  P.  Iiorizont;il  water  tube 
boilers.  The  masonry  sh.ill  l,r  first  class 
brick  work,  laid  in  lime  mortar  .with  an  ad- 
mixture of  Portland  cement.  Hydraulic  bricks 
of  a  specific  color  costing  not  less  than  $16 
per  thousand  shall  be  used  in  miter  wall.  .Ml 
other  brick  must  he  selected  sewer  brick.  Full 
specification  and  drawing  may  be  had  upon 
application  to  B.  J.  Mullanev,  Connnissioner 
of   Public  Works,   705   City   ILill. 

•J>Bids  will  be  received  until  11  a.  m..  Fell. 
16.  1011.  by  B.  J.  Mullanev,  Commissioner  of 
Public  Works,  Chicago.  Til..  Room  705  City 
Hall,  for  furnishing  and  delivering  cast  iron 
nater  pipe,  as  follows:  Yard  .\.  .\vers  Ave. 
and  Wabansia  .\ve,,  2.500  pes.  6  in.,  2,500  pes. 
8    in.   and    -500   pes.    12    in.  :Yanl    B.,   2,-3.52    S. 


.\shland  .Ave.,  1,500  pes.  6  in.,  3,900  pes.  8  in.; 
Yard  C,  4!nh  St.  and  Union  .Ave.,  1,500  pes. 
li  in..  1,8(10  pes.  8  in.:  Yard  D,  68th  St.  and 
Yates  Ave.,  1,100  pes.  (i  in.,  725  pes.  8  in. ; 
Yard  E,  105th  and  Ilarv.ird  ,\ve.,  (iOO  jjcs.  6 
in.,  600  pes.  8  in.  Total.  !lt,200  pes.  6  in., 
2,040  tons;  0,-525  pes.  8  ni.,  2,714  tons;  500  pes. 
12  in.,  246  tons.  Pipe  for  Yards  A.  B.  D  and 
E  to  be  delivered  f.  o.  b.  cars  in  pipe  yards. 
Pipe  for  Y;ircl  (.'  to  be  delivered  f.  o.  b.  cars 
at  nearest  team  track.  Plans  and  specifica- 
tions may  be  bad  upon  application  to  Com- 
missioner  of    Public   Works. 

SThe  following  contracts  have  been 
awarded  by  II.  J.  Midlaney.  Commissioner  of 
Public  Works,  t 'bieago,  ]\l :  Cast  iron  water 
pipe,  :),514  tons:  48-in.  pipe,  516  tons;  36-in. 
pipe,  1.-333  tons:  30-in.  pipe,  -3,228  tons;  24-in. 
pipe.  748  tons;  20-in.  pipe,  181  tons;  12-in. 
pipe,  L'nited  States  Cast  Iron  Pipe  Co.,  638 
The  Rookery,  $23.75  per  Ion  for  all  sizes  of 
pilie :  special  castings  (detailed  specifications 
and  sizes  in  ENGiNEKRr.N\-;-CoNTRACTiNG  Jan. 
4);  United  States  Cast  Iron  Pipe  Co.,  fiange 
specials.  $54.25  |)er  ton:  hub  and  spigot  spe- 
cials, $44.ii5  per  ton :  tapping  connections,  T. 
.A.  Cnmmings  Fdy.  Co.,  i:!38  Clybourn  Ave. 
(detailed  sizes  and  prices  in  Engi.»4I!F.ring- 
CoNTR.\cTiN'G  Fell,  li,  lead  pipe,  one  year's 
supplv :  (_;ardiner  Lead  Pipe  Co.,  1374  W. 
Lake  St.,  5.04  cts.  per  lb. :  sewer  pipe,  30.000 
ft.  4-in.,  Wm.  E.  Dee  &  Co..  108  La  Salle  St., 
3  2-5  cts.  per  ft. :  600  ft.  6-in.,  5  cts.  per  ft. ; 
601)  ft.  O-in..  HI  cts.  per  ft.,  Wm.  E.  Dee  &  Co. 
(  Detailed  specifications  appeared  in  Engineer- 
ing-Contracting Jan.   18.) 

The  citizens  of  Arenzville.  111.,  are  aeitating 
the  installation  of  a  water  and  sewerage  sys- 
tem for  their  village.  The  matter  will  even- 
tually be  submitted  to  voters  along  with  the 
electric  li.ght  proposition  at  the  spring  muni- 
cipal  election. 

Indiana. 

The  Water  Works  Trustees  of  the  city  of 
South  Bend,  Ind.,  are  contemplating  the  re- 
construction of  the  city  water  works  system 
and  have  a  general  plan  upon  whicli  they  are 
working  upon,  but  before  they  arrive  at  their 
final  decision,  they  desire  to  have  a  consulting 
engineer  go  over  the  system  and  make  a  re- 
port on  the  most  practical  method  to  obtain 
the  best 
neer. 


results,     Wm.   .S.   Moore  is  city  engi- 


lowa. 


•|«Bids  will  be 
28.  by  Cory<lon. 
a  disposal  plant : 
mains.  70,000  gal 
pumphouse    and 


received  tuilil  3  p.  m.,  Feb. 
la.,  for  3  miles  sewers  and 
also  6  miles  4  to  8-in  water 
steel  tank  on  100  ft.  tower, 
reservoir,  hydrants,  valves, 
etc.,  triplex  pump  and  deep  well  apparatus. 
Plans  are  on  file  at  the  Iowa  Engineering  Co., 
Chase  Block.  Clinton.  la.,  who  are  engineers. 

A  proposition  to  issue  $12,000  worth  of 
bonds  to  build  a  municipal  water  works  sys- 
tem  in   Zearing.   la.,    was   defeated    Feb.   2. 

Kansas. 

The  city  commissioners  of  Newton,  Kan. 
have  ordered  about  4,000  ft.  of  water  mains 
for  the  northeast  part  of  the  citv.  The  mains 
w^ill  be  laid  in  East  10th  an  I  East  llth  Sts  . 
for  a  distance  of  eiaht   blocks 

The  city  of  Smith  Center,  Kan.,  contem- 
plates the  installation  of  a  water  system.  It 
is  proposed  to  construct  .1  large  reservoir  and 
concrete  dam,  thirs  afl^orrling  the  proper  sup- 
ply for  a  city  systeni 

The  citizen 


a    campaign    ti 
works    s\steni. 


f  Elk  City.  Kan.,  have  started 
the    installation    of    a    water 

Louisiana. 

The  Police  Jury  of  L.iS.ille  Parish,  Jena, 
La.,  has  rejected  the  recently  installed  water 
works  system  for  the  new  court  house.  The 
pump  house  is  to  be  built  l,-.rger  and  a  new 
engine    will    be    put    in. 


Massachusetts. 

®llie  w;iler  C'liiniissioners  of  Marblehead, 
Mass.,  have  awarded  the  contr.ict  to  install 
the  new  $15,000  pump  at  the  nuniicipal  water 
plant  to  Landlaw-Dumand  Gordon  Co.,  of 
Boston,  who  will  manufacture  the  pump  and 
superintend   its   installation. 

The  city  of  New  Bedford,  Mass.,  recently 
petitioned  the  legislative  committee  on  water 
supply  for  permission  to  issue  bonds  to  obtain 
funds  for  the  extension  of  mains  out  Acush- 
net  .Ave.,  north  of  Lunds  corner  to  Nye's  lane, 
and  across  the  west  section  of  the  city  from 
Mt.  Pleasant  to  Dartmouth  St.,  for  a  better 
supply  for  the  southwest  and  south  sections 
of  the  city. 

Michigan. 

It  is  proposed  to  consolidate  the  pumping 
stations  of  Bay  City,  Mich.  If  this  is  effected, 
E.  L.  Dunbar,  city  superintendent  of  water 
works,  probably  will  suggest  that  the  city  pur- 
chase part  of  the  site  in  the  north  end  of  the 
west  side  formerly  occupied  by  the  Beutel 
woodenwarc   factory,   for  the  combined  plant. 

Minnesota. 

®Thc  city  of  Faribault,  Minn.,  has  awarded 
the  contract  to  S.  Swanson  Artesian  Well  Co., 
of  Minneapolis,  Minn.,  for  the  drilling  of  a 
well  and  cleaning  the  old  one.  The  price 
for  ilrilling  is  $5.05  per  ft,  plus  the  casing, 
which  will  cost  about  $1.-30  per  ft. 

Water  board  members  of  St.  Paul,  Minn., 
expect  to  appear  before  the  assembly  at  an 
early  date  to  urge  the  passage  of  the  resolu- 
tion authorizing  the  requested  $100,000  bond 
issue  for  e.xtensions  and  improvements. 

City  Engineer  Peter  F.  Huntington  of  Eve- 
leth,  Minn.,  estimates  the  cost  of  a  new  main 
from  the  Iron  Range  railroad  tracks  to  St. 
Mary's  lake,  at  $14,000. 

Mississippi. 

The  City  Council  of  Vicksburg,  Miss.,  has 
adopted  a  resolution  providing  for  the  pur- 
chase  of   the    \'icksburg   Water  Works   plant. 

Missouri. 

®The  contract  for  drilling  two  deep  wells 
for  the  city  of  Columbia,  Mo.,  has  been  award- 
ed to  Perrv  L.  Grossman  &  Son  of  Joplin. 
Mo.,  for  a  total  of  $4,428.  Bids  on  each  well 
were:  35  ft..  15  in  earth  at  $1 
ft.,  15  in  rock  at  $3.75  per  ft.: 
rock  at  $2.15  per  ft.  O.  D.  ; 
John   .S.  Bicknell  is  city  clerk. 

Montana. 

The  City  Council  of  Lewiston,  Mont.,  has 
passed  an  ordinance  calling  for  a  special  elec- 
tion to  be  held  Feb.  25,  for  the  purpose  of 
having  the  proposed  bond  issue  of  $100,000 
passed  upon.  The  bonds  will  be  issued  to  re- 
build the  water  works  system. 

Nebraska. 

•I«Bi<Is  will  he  received  until  8  p.  m.,  Feb. 
2:!.  L.  \'.  Douglas,  City  Clerk,  Wyiuore.  .Vebr., 
for  Ibe  construction  of  water  wi')rks  improve- 
uieiil,  including  the  following  labor,  machinery 
-okI  in-iterial:  l-'or  furnishing  of  teams, 
looU  ,ind  materials,  irelnding  lead,  oakum 
•Old  J I  le.  except  cast  iron  |)ipe.  valves, 
h\dr,iiils  :ind  speci-als :  to  do  all  li.anling,  nil 
lo.iiling  from  ears,  trenching,  laying,  back- 
tilling,  setting  \;dves.  valve  I)o\es,  hvdrants 
and  speci.als:  to  finish  and  complete  pipe  lines 
and  their  appurtenances  ;iiid  relill  trenches 
and  restore  streets  to  good  condilion.  C.  T. 
pipi-s,  vahes,  valve  boxes,  specials  and 
bvdr;in(s  will  be  furnished  by  the  city  of 
WyuKn-e  on  cars  at  Wymore  or  Blue  .Springs, 
as  follows:  7,350  ft.  of  12-in.  class  li  water 
pipe.  1,000  ft.  of  8-in.  B  water  pipe,  1,000  ft. 
of  6-in.  class  B  water  pipe.  I.OOO  ft.  of  4-in. 
class  B  water  pipe,  h'or  furnishing  and  in- 
stalling tlu  following  machinery  and  equip- 
ment: 1  100  H.  P.  multiple  cylinder  solar 
oil    engine,    speci-d    electric:    1    5o'   KV.A   2,300 


per    ft. 

:   26-- 

500   ft.. 

8-in 

npe    at 

cost 

•!•  indicates  work  now  open  for  bids.         ®  indicates  a  contract  let  recently. 
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volt,  3  phase,  GO  cycle,  T.iOO  alternations  1,200 
RPM  alternating  current  generator;  1  5  K\V 
110  volt  1,375  RPiM  direct  current  exciter; 
1  14  K\V  endless  double  leather  belt  for  gen- 
erator, drive  2j-in.  centers  for  100  H.  P. 
engine;  1  exciter  belt  iL'-in.  centers.  Founda- 
tions for  above  engines  and  generators,  un- 
loading and  placing  on  foundation  all  piping 
conduit,  wiring  and  installing  the  sanie  in 
building  furni&lied  by  the  city;  1  complete 
switch  hoard  for  regulating,  governing  and 
distributing  the  current  from  above  described 
generator ;  1  22  K\V  series  incandescent  street 
lighting  panel,  with  22  K\V  constant  current 
transformer  and  regulator:  1  40  H.  P.  3 
phase  2,;300  volt,  60  cycle  vertical  type  motor; 

I  extra  2,300  volt  oil  switch ;  1  vertical  type 
turbine  pump  with  suflicient  shafting,  to  be 
driven  by  the  above  described  motor,  capacity 
400  gals,  per  minute,  dinamic  head  200  ■  ft. 
Base  of  motor  will  be  9  feet  above  base  of 
pump;  1  ton  of  No.  S  triple  braid  weather 
proof  copper  wire;  150  30-ft.,  6-in.  top  tele- 
graph poles;  4  ;B5-ft..  6-in.  top  telegraph  poles; 

4  40-ft.,  6-in.  top  telegraph  poles -^  160  5- ft.  4 
pin,  cross  arms,  complete  with  24-in.  galv. 
iron  braces,  bolts  and  insulators;  12  anchor 
rods ;  500  ft.  of  stranded  cable ;  2  steel  oil 
tanks  of  6,000  gals,  capacity  each,  erected  on 
good    substantial    foundations    not    less    than 

5  ft.  above  the  ground.  The  constructing  and 
completing  of  tlie  electric  line  from  the  power 
house  to  the  motor  at  the  wells.  Engineer's 
estimate  of  the  total  cost  of  labor  and  ma- 
terial is  $13,00n 

New    York. 

4*Bids  will  be  received  until  noon,  March  7, 
by  Board  of  Water  Commissioners,  Ogdens- 
burg,  N.  Y.,  for  the  construction  of  sand 
filters,  pipe  lines,  steam  and  electrical  pumping 
machinery,  water  turbine,  electrical  equipment, 
boilers  and  other  appurtenances.  Plans  and 
specifications  may  be  seen  at  the  office  of  Ha- 
zen  &  Whipple,  Consulting  Engineers,  103 
Park  Ave..  New  York  City.  James  M.  Wells 
is   chairman   of  the  commission. 

•{•Bids  will  be  received  until  3  p.  m..  Feb. 
20,  by  Board  of  Contract  and  Supply,  Albany, 
N.  Y.,  for  the  following:  1,  oils  for  the  bu- 
reau of  water ;  2,  cast  iron  tapping  sleeves  and 
valves  for  same  for  the  bureau  of  water;  3, 
cast  iron  water  pipe  and  standard  special  cast- 
ing for  the  bureau  of  water;  4,  road  oil  for  the 
bureau  of  parks;  5,  rubber  tires  for  the  four 
steamer  wheels  of  steamer  No.  2.  Each  bid- 
der must  present  with  his  bid  for  the  several 
item?  a  bond  in  the  following  penal  sums : 
For  item  No.  1,  $2-50;  for  item  No.  2,  $600; 
for  item  No.  4,  $600;  for  item  No.  4,  $350; 
for  item  No.  5,  100.  Isadore  Wachsman  is 
Secretary  of  the  Board. 

The  New  York  State  Water  Commission,  in 
its  report_  to  the  legislature,  Albany,  urges  the 
construction  of  water  storage  reservoirs,  de- 
veloped by  the  state's  water  resources,  and 
under  state  ownership  and  control.  The  plan 
embraces  the  enactment  and  submission  to  the 
voters  of  a  general  law  providing  for  system- 
atic development  of  water  powers  upon  the 
principles  laid  down  in  chapter  569  of  the  laws 
of  1907,  and  authorizing  a  self-extinguishing 
"bond  issue  of  not  more  than  $20,000,000  in 
-total  amount. 

Ohio. 

•|«Bids  will  be  received  until  10  a.  m.,  March 

II  (readvertisementl,  by  A.  E.  Sinks,  county 
auditor,  Troy,  O.,  for  furnishing  the  necessary 
labor  and  material  for  the  installation  of 
■water  mains  from  the  intersection  of  .Adams 
St.  to  the  Miami  County  Infirmary. 

•I«Bids  will  be  received  until  noon,  Feb.  27, 
by  F.  H.  ShoafF,  clerk  of  the  village  of  Euclid, 
O.,  for  furnishing  the  necessary  labor  and  ma- 
terial for  the  improvement  of  Montclair  Road 
from  Euclid  Ave.  to  the  northerly  end  there- 
of by  constructing  a  6-in.  water  main  therein. 
F.  A.  Pease  Engineering  Co.,  931  Williamson 
Bldg.,  Cleveland,  O.,  Engineers. 

®The  United  States  Cast  Iron  Pipe  &  Foun- 
dry Co.,  has  been  awarded  the  contract  in  Cin- 
cinnati, O.,  for  furnishing  pipe  and  special  cast- 
ings to  the  water  rlcpartment  for  $22.S5  per  ton 
for   pipe   and   $60   per    ton    for  specials.     The 

•{•  indicates  work  now  open  for  bids 
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contract   includes  4,870  tons  of  pipe  and  200 
tons  of  specials. 

Mayor  Burkhart  of  Dayton,  O.,  has  sug- 
gested that  the  City  Council  issue  bonds  to 
the  amount  of  $250,000  with  which  to  extend 
the  water  supply   system  of  the   city. 

The  village  council  of  Bremen,  O.,  has  de- 
cided to  advertise  the  sale  of  $20,000  in  bonds 
for  water  works  purposes  as  determined  by 
the  vote  of  the  villages  at  the  recent  election. 
The  money  will  be  used  for  purchasing  a  site 
and  equipping  the  same  with  an  up-to-date 
water  plant. 

A  delegation  of  Ironton,  O.,  citizens  has 
protested  to  Governor  Harmon  and  Attorney- 
General  Hogan  against  the  enforcement  of  the 
order  of  the  State  Board  of  Health  to  com- 
pel them  to  drill  other  wells  for  their  water 
supply.  The  wells  now  are  located  on  a  bar 
in  the  Ohio  River.  The  required  change 
would  cost  the  citizens  between  $75,000  and 
$80,000. 

The  town  of  Sugarcreek,  O.,  has  sold  bonds 
to  the  amount  of  $I2,.500  for  the  construction 
of  a  water  works  .system  to  the  Citizens  bank 
of  Sugarcreek. 

Estimates  and  plans  for  the  new  filtration 
plant  whidi  will  be  built  in  Niles,  O.,  are  un- 
der way.  Engineer  Brewer  is  making  the 
plans  with  a  view  to  the  needs  of  the  city  for 
many  years. 

Oklahoma. 

,  Mayor  C.  Lamm  and  Commissioner  W.  G. 
Bryson,  of  Bartlesville,  Okla.,  recently  visited 
Tulsa  to  look  over  the  Tulsa  water  works 
■  plant.  The  city  of  Bartlesville  is  figuring  on 
voting  bonds  in  April  to  either  build  a  new 
water  works  system  or  buy  the  one  operating 
there. 

Blue  prints  for  the  water  works  improve- 
ments for  Guthrie,  Okla.,  have  been  com- 
pleted. The  water  committee  has  bought  ma- 
terial for  filtration  and  will  put  in  the  work. 
A  new  strainer  system  and  the  air  pump  will 
be  installed.  General  improvement  of  the 
plant  is  to  be  undertaken. 

.\dvices  from  Oklahoma  City.  Okla.,  state 
that  Charles  Jones,  504  Baum  Bldg.,  has  or- 
ganized a  company  for  the  purpose  of  drilling 
additional  wells  at  Wright's  station.  14  miles 
southeast  of  the  city,  along  the  Katy  line. 
The  company  will  take  over  the  machinery 
and  equipment  of  the  Chicago  Oil,  Gas  &  De- 
velopment Co.,  which  sunk  a  test  well,  look- 
ing for  gas  or  oil  and  found  water  instead. 
The  wells  are  to  be  sunk  with  a  view  to  mak- 
ing a  contract  with  the  city  to  furnish  the 
water  supply. 

M.  H.  Kesler,  chief  of  the  fire  department, 
Oklahoma  City,  Okla.,  has  recommended  the 
construction  of  about  10  reservoirs  or  large 
cisterns  placed  in  the  business  district  of  the 
city  for  the  purpose  of  storing  about  315,000 
gals,  of  water  for  emergencies. 

The  citizens  of  Synder,  Okla.,  have  voted 
the  issuance  of  bonds  to  the  amount. of  $40.- 
000  for  the  purpose  of  extending  the  water 
and  electric  systems  of  the  town. 


Oregon. 

Maj'or  L.  J.  Simpson  of  North  Bend,  Ore., 
has  started  a  movement  for  a  joint  municipal 
water  works  system  to  supply  both  Marshfield 
and  North  Bend.  A  committee  of  the  City 
Council  has  been  appointed  to  confer  with  the 
Marshfield  council  relative  to  the  plan.  At 
present  both  cities  are  furnished  water  by  a 
private  corporation  and  as  North  Bend  has 
been  contemplating  a  new  system  the  mayor 
advo-ates  one  which  will  supply  both  of  the 
bav  cities. 

Civil  Engineer  Louis  C.  Kelsey,  Selling 
Bldg..  Portland,  Ore.,  has  recommended  the 
construction  of  a  gravity  water  works  system 
at  an  estimated  cost  of  $22,913.  and  a  sanitary 
sewerage  system  at  an  estimated  cost  of  $23,- 
503  for  the  city  of  Gresham,  Ore. 

Pennsylvania. 

®The  water  committee  of  the  city  council 
of  Lancaster.  Pa.,  has  awarded  the  contract 
for  furnishing  an  auxiliary  electric  pump  at 
the  reservoir  to  the  Lancaster  Electric  Supply 
&  Construction  Co.  for  $4,750.  It  will  be  a 
10,000, iHHVgal.   pump   with   250  horse   power. 

®  indicates  a  contract  let  recently. 


South  Dakota. 

•{•Bids  will  be  received  until  8  p.  m.,  March 
6,  by  O.  A.  Rcitz,  City  Auditor,  Bridge  Water, 
S.  IJak.,  for  luruishing  all  necessary  labor  and 
material  for  the  construction  of  a  water  tank 
and  tower,  capacity  50,000  gals.,  height  125  ft. 
D.  B.  Huston  is  City  Engineer. 

Residents  of  Irene,  S.  Dak.,  have  inaugur- 
ated a  movement  to  have  a  municipal  water 
works  system  constructed  and  are  circulating 
;i  petition  asking  that  the  proposition  be  sub- 
mitted to  the  voters  at  the  aiimial  municipal 
election  to  be  held  in  March. 

A  bill  has  passed  both  the  senate  and  the 
house,  giving  the  University  of  South  Dakota, 
F.  B.  Gault,  president,  Vermillion,  S.  Dak., 
a  complete  water  works  system  of  its 
own.  It  provides  for  the  digging  of  a  new 
well,  probably  artesian,  the  erection  and  instal- 
lation of  a  pumping  plant  and  the  putting  in 
of  new  pipes. 

Tennessee. 

Wirt  J.  Willis,  chairman  of  the  city  water 
commission,  Memphis,  Tenn.,  has  asked  the 
city  commissioners  for  authority  to  let  the 
artesian  water  dcoartment  float  bonds  to  the 
extent  of  $500,000.  This  is  to  cover  the  ex- 
pense of  new  construction  and  extensions  for 
the  next  two  years. 

®The  water  commissioners  of  Memphis, 
Tenn.,  has  awarded  a  contract  to  the  United 
States  Cast  Iron  Pipe  &  Foundry  Co.,  for 
furnishing  2,000  tons  of  new  pipe  for  this 
year.     The    contract    price   is    $20    per   ton. 

A  meeting  was  recently  held  at  the  city  hall, 
Dayton,  Tenn.,  to  discuss  plans  for  the  instal- 
lation of  a  city  water  plant.  A  committee  pre- 
viously appointed  by  President  D.  M.  Rhea 
of  the  Commercial  Club  to  investigate,  pro- 
cure estimates  and  make  recommendations,  sub- 
mitted its  report.  The  .report  of  the  com- 
mittee submitted  an  estimate  that  the  plant 
could  be  erected  for  $25,000,  and  recommend- 
ed a  bond  issue  of  that  amount,  together  with 
a  corresponding  increase  of  $0.25  in  the  muni- 
cipal  tax   levy.     The   report  was  adopted. 

In  the  construction  of  a  new  water  main 
from  Bristol  to  the  Frank  Preston  spring, 
which  affords  an  addition  of  practically  a  mil- 
lion gals,  daily  to  Bristol's  water  supply,  it 
has  been  decided  to  extend  the  main  directly 
to  the  source  of  the  spring  rather  than  build 
a  reservoir  625  ft.  south  of  the  spring.  The 
extension  will  add  $2,000  to  the  cost  of  the 
line.  The  work  will  probably  have  been  com- 
pleted by  March  1. 

Texas. 

The  citizens  of  Waco.  Tex.,  vote  Feb.  14  on 
the  proposition  of  issuing  bonds  to  the  amount 
of  $250,000  for  the  erection  and  equipment 
of  a  municipal  Hght  plant. 

The  citizens  committee,  which  was  ap- 
pointed by  the  City  Council  of  LaGrange, 
Tex.,  to  investigate  the  waterworks  matter, 
has  recommended  to  that  body  that  the  water- 
works be  again  leased  out.  The  system  has 
been  leased  to  J.  H.  Killough. 

®The  City  Council  of  Ballinger,  Tex.,  has 
granted  a  water  franchise  to  J.  E.  Brown  and 
W.  D.  Kyser.  A  company  will  be  formed 
to  install   a  new   waterworks   system. 

The  City  Council  of  Ballinger,  Tex.,  has 
closed  a  contract  with  the  American  Water 
Softener  Co.,  of  Philadelphia,  Pa.,  for  a  filter- 
ing plant  for  the  Ballinger  water  works.  The 
plant  will  supply  750.000  gals,  of  water  per 
day.  The  city  is  also  expending  $16,000  in 
extending  the  water  mains  and  therewise  im- 
proving the  water  works  plant. 

®.\ndrew  J.  Zilker  of  .\ustin,  Tex.,  owner 
of  the  Taylor,  Tex.,  water  works  and  service, 
has  contracted  with  H.  B.  Seiders  of  Taylor, 
for  the  building  of  a  new  water  supply  res- 
ervoir for  the  storage  of  water  for  fire  and 
domestic  uses  during  the  time  that  will  be 
consumed  in  enlarging  the  two  main  reservoirs 
to  four  times  their  present  capacity.  The  sup- 
ply reser\'oir  will  be  300x300  in  width  and 
length,  and  20  ft.  in  depth,  requiring  the  ex- 
cavation and  removal  of  upwards  of  25,000  lin. 
ft.  of  earth. 

The  citizens  of  Gainesville,  Tex.,  are  dis- 
cussing   the    question    of    locating    the    water 
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plant  of  the  city.  The  Chattahoochee  River 
and  several  other  smaller  streams  are  under 
consideration.  The  city  officials  and  engineers 
favor  the  location  of  the  plant  on  the  river. 

City  Council  of  Brj'an,  Te.x.,  has  closed  a 
deal  with  the  present  water  company  of  that 
city  for  its  entire  water  distributing  plant, 
consisting  of  mains,  laterals,  standpipe,  pumps, 
pipin"  etc.  The  city  is  to  have  possession  of 
the  property  when  ready  to  connect  with  its 
own  system  recently  contracted  for.  The  con- 
tract price  is  $12,625. 

Virginia. 

The  sub-committee  of  the  water  committee 
of  Richmond,  Va.,  has  recommended  the  m- 
stallation  of  two  centrifugal  electric  pumps, 
with  a  capacity  of  4,000.000  gals,  each,  for  the 
standpipe  in  Burd  park.  The  new  pumps 
will  cost  $12,000. 

1  he  town  of  Luray,  Va..  on  Feb.  4,  voted 
to  spend  $10,000  for  an  additional  water  sup- 
ply.    A  stream  near  the  summit  of  the   Blue 


Ridge  will  be  tapped  and  the  mountain  to  the 
main  leading  from  the  present  10,000, OOO-gal. 
reservoir.  By  pressure  from  an  altitude  of 
more  than  3,000  ft.  the  water  will  be  forced  to 
the  old  reservoir  at  the  foot  of  the  Blue 
Ridge.  The  40,000  gal.  daily  supply  will  be 
increased  to  130,000  gals. 

Plans  are  being  prepared  for  an  addition 
to  the  water  supply  of  Lexington,  Va.,  esti- 
mated to  cost  $71,000.  The  supply  will  be  ob- 
tained from  the  mountains,  springs  and  creek. 
The  work  will  require  the  laying  of  a  pipe 
line  about  8-in.  in  diameter  for  a  distance  of 
11  miles.  Chas.  Pole  is  chairman  of  the  W'ater 
committee.  Sanuel  B.  Wahner,  Jr.,  is  mayor. 
A  bdiitls  issue  of  $7."),(illo  will  be  vnUil  upnn. 

Canada. 

4*B'ds  will  lie  rrcei\i'il  until  nndii,  Feb.  28, 
by  Chairman  of  Water  Works  Commission 
for  the  cast  iron  pipe  and  special  castings  12- 
in.  to  36-in. ;  gate  valves  4-in.  to  3ti-in.;  jiig 
lead.     Specifications   may   lie   obtained    of    the 


Conumssion.       City  Bldg.,  St.  Catharines,  Out. 

The  following  bids  were  received  Feb.  G  by 
J.  A.  Lewis,  clerk  of  the  town  of  Smith  Falls, 
Ont.,  for  debentures  of  the  town  amounting 
to  $41,501  :  Ontario  Securities  Co.,  Toronto, 
$41,057;  Brent,  Noxon  &  Co.,  Toronto,  $41,- 
563 ;  Campbell,  Thompson  &  Co.,  Toronto, 
$41,711;  Aemilius  Jarvis  &  Co.,  Toronto,  $41,- 
779;  C.  H.  Burgess  &  Co.,  $41,727,  and  Domin- 
ion Securities  Corporation,  Toronto,  $41,030. 
The  bid  of  Amilius  Jarvis  &  Co.,  of  Toronto, 
was  accepted.  The  issue  is  divided  as  fol- 
lows :  Water  works.  $10,000  for  30  years,  and 
local  improvements,  $31,501   for  20  years. 

The  city  water  commissioners  of  St.  Cath- 
arines, Ont.,  has  decided  to  advertise  for  tend- 
ers for  the  construction  of  the  new  $180,000 
water  main  from  Decew  Falls  to  this  city. 
T'he  engineer  of  the  department  was  author- 
ized to  make  all  necessary  preparations  and  to 
apoly  for  the  necessary  rights  of  way  under 
the  Welland  Canal  and  the  Grand  Trunk 
Railwav. 


SEWERAGE     AND     GARBAGE     DISPOSAL 


Alabama. 

The  New  Decatur,  .\la.,  Lity  Council  has 
passed  ordinances  providing  for  the  building 
of  storm  sewers  in  south  and  west  New  De- 
catur. 

California. 

^Bids  will  be  received  until  11  a.  ni.,  July 
3,  by  Board  of  County  Supervisors,  San 
Jose,  Cal.,  for  the  construction  of  a  septic 
tank  and  sewage  disposal  system  at  the  County 
Hospital.     W.  H.  Castner,  Jr.,  is  Engineer. 

The  citizens  of  Anaheim,  Cal,  have  voted 
the  issuance  of  bonds  to  the  amount  of  $00,- 
<100  for  the  installation  of  a  sewer  system,  and 
$8,500  for  enlarging  the  municipal  electric  li.ght 
plant.  A  tract  of  land,  comprising  73  acres, 
situated  four  miles  southwest  of  this  city,  has 
been  purchased  of  J.  M.  Gilbert,  and  will  be 
used  for  the   farm. 

Plans  and  specifications  for  the  extension  of 
the  Lake  Shore  storm  sewer  south  to  Lake 
Merritt  and  from  its  intake  northeast  toward 
Mandana  Blvd.,  are  being  prepared  by  City 
Engineer  F.  C.  Turner  of  Oakland,  Cal.,  for 
that  city.  In  accordance  with  the  engineer's 
plans  the  upper  extension  will  be  made  as  soon 
as  possible,  and  will  permit  completion  in  time 
to  care  for  conditions  this  winter.  The  ex- 
tension of  about  600  ft.  southerly  from  the 
present  outlet  of  the  sewer  to  the  lake  will 
necessitate  pile  driving  and  excavation  in  deep 
mud.  The  upper  extension  into  Indian  Gulch, 
amounting  to  700  ft.  of  storm  sewer  and  end- 
ing at  Mandana  Blvd.,  is  to  be  started  at  once. 
Rids  for  this  work  will  be  advertised  for 
shortly. 

®The  City  Council  of  Chico.  Cal.,  has 
awarded  the  contract  for  the  construction  of 
the  storm  sewers  in  the  town  to  John  Heasev 
of  Oakland  for  $18,500.  The  work  must  be 
finished  within  four  months. 

Advices  from  Los  Angeles  state  that  Charles 
W.  Corbaley.  on  behalf  of  the  Holly  Sugar 
Co.,  at  Huntington  Beach,  has  applied  to  the 
War  Department  for  permission  to  build  a 
pier  at  the  ocean,  to  carry  the  outfall  sewer 
600  ft.  into  the  ocean. 

City  Engineer  F.  C.  Turner  of  O.ikland. 
Cal..  has  recommended  to  the  city  council 
that  the  Board  of  Public  Works  be  authorized 
to  build  a  storm  sewer  in  the  annexed  district 
to  prevent  flooding  during  the  heavy  rain- 
storm in  the  neighborhood  of  East  14th  St., 
and  Yoakum  Ave.  A  200  ft.  viaduct  will  be 
Tiecessarv  to  carry  off  the  storm  waters,  and 
the  work,  which  will  be  commenced  at  once, 
will  cost   about  $1,300. 

City  Engineer  Jessup  of  Berkeley,  Cal.,  has 
drawn  plans  for  two  storm  sewers  which,  if 
bonds  are  decided  upon,  will  probably  be  con- 
structed at  an  approximate  cost  of  $100,000 
each.  The  northern  arm  of  the  proposed  sewer 
system    begins    at    the    corner    of    Arch     and 


Cedar  Sts.,  and  would  run  along  Arch  St.,  to 
Hilgard  Ave.,  thence  to  Grant,  Francisco,  Mc- 
Gee  and  Virginia  Sts.,  running  down  the  latter 
to  the  bay  outfall.  A  similar  one  is  proposed 
for  South  Berkeley.  A  system  of  five  inter- 
secting sewers  to  extend  from  West  Berkeley 
to  the  bay  is  also  proposed  to  relieve  the  floods 
which  menace  manufacturing  plants  amiually. 

Colorado. 

.^dvices  from  Fort  Collins,  Colo.,  state  that 
the  Estes  Park  Sewer  Co.  has  been  in- 
corporated to  construct  a  sewer  system  to  be 
used  jointly  by  Loveland  and  Estes  Park. 
One-tenth  the  cost  is  to  be  paid  by  the  city 
of  Loveland  and  upon  the  understanding  that 
the  sewage  be  dumped  elsewhere  than  in  the 
Thompson  River,  from  which  Loveland  draws 
its  water  supply. 

Commissioner  A.  J.  Lawton  of  Colorado 
Springs.  Colo.,  is  advertising  for  bids  for  the 
construction  of  the  storm  sewers  proposed. 
The  engineer  has  prepared  the  plans  and  speci- 
fications. Bids  will  be  opened  about  the  latter 
part  of  the  month. 

District  of  Columbia. 

4»Bids  will  be  received  until  11  a.  m.,  March 
3,  by  Constructing  Quartermaster,  Vancouver 
Barracks,  Washington.  D.  C.  for  the  con- 
struction of  a  sewer,  manholes,  house  con- 
nections, etc.,  in  connection  with  the  Staff  Offi- 
cers' Quarters,  Department  Headquarters,  etc., 
at  Vancouver  Barracks. 

Georgia. 

4*Bids  w  ill  be  received  until  2  p.  in..  .March  7. 
by  Mayor  and  City  Council,  Rockmart,  Ga.. 
for  machinery,  material  and  construction  of  a 
water  works  and  sewerage  system  for  wdiich 
$35,000  in  bonds  have  lieen  voted  and  sold. 
Plans  and  specifications  mav  be  obtained  of  I. 
F.  Mundy,  Mayor,  or  J.  B.  iMcCrary  Co.,  1311- 
15  Empire  Bldg..  .Xtlanta,  Ga.,  Engineers. 

Capt.  R.  M.  Clayton,  City  Engineer  of  .'Xt- 
lanta,  Ga..  has  sent  two  of  his  men  to  make 
surveys  in  the  Ninth  ward  preparatory  to 
the  installation  of  a  complete  system  of  relief 
sewers  in  that  section  of  the  city.  The  system 
will  comprise  about  30  miles  of  sewers.  The 
lateral  lines  will  be  6  and  8  ins,  in  diameter, 
and  the  trunk  lines   from   12  to  24   ins. 

Illinois. 

The  Business  Men's  Association  of  As- 
sumption, 111.,  has  passed  resolutions  urging 
the  city  council  to  act  on  the  question  this 
spring  of  installing  a  sewerage  system.  S.  A. 
Shafer  is  Mayor. 

The  citizens  of  .Arenzville,  111.,  are  con- 
templating the  installation  of  a  sewerage  and 
waterworks  for  their  village.  The.  equestion 
will  probably  be  submitted  to  the  voters  at  the 
spring  elect'ion  along  with  the  electric  light 
proposition. 

^  indicates  a  contract  let  recently 


Indiana. 

The  citizens  of  Danville,  Ind..  have  voted 
to  install  a  sanitary  sewerage  system.  The 
Board  of  Trustees  will  advertise  Feb.  23  for 
buls  fur  the  construction  of  a  general  system. 

Iowa. 

•J«Bids  will  be  received  3  p.  m.,  Feb.  28,  by 
t_'orydon,  la.,  for  3  miles  sewers  and  a  dis- 
posal plant ;  also  6  miles  of  4  to  8-in.  water 
mains,  70,OUO  gal.  steel  tank  on  100  ft.  tower, 
pumphouse  and  reservoir,  hydrants,  valves, 
etc.,  triple.x  pump  and  deep  well  pump,  15 
and  30  h.p.  motors  and  electrical  apparatus. 
Plans  are  on  file  at  the  office  of  the  Iowa 
Engineering  Co.,  Chase  Block,  Clinton,  la., 
who  are  Engineers. 

The  city  of  Cascade,  la.,  is  having  plans 
prepared  by  the  Iowa  Engineering  Co.,  123 
Sixth  Ave.,  Clinton,  la.,  for  the  construction 
of  a  sewer  system,  estimated  to  cost  $30,000. 

The  City  Council  of  Siou-x  City,  la.,  has 
ordered  the  construction  of  a  sanitary  sewer 
in  Hawthorn  Ct.,  from  29th  St.,  to  30th  St. 
Keyes  C.  Gaynor  is  City  Engineer. 

In  his  report  to  the  city  council.  City  En- 
gineer K.  C.  Gaynor  of  Siou.x  City,  la.,  has 
recommended  the  installation  of  curb  and  gut- 
ter on  34  streets  on  the  north  side  and  18 
streets  on  the  west  side.  He  also  advocates 
the  construction  of  a  storm  water  sewer  be- 
tween W.  7th  St.,  and  W.  4th  St.,  and  between 
Perry  Creek  and  Center  St.  Additions  to 
storm  water  sewers  on  the  north  side  also 
are  reconmiended. 

Surveys  are  being  made  of  the  town  of  Cas- 
cade, la.,  for  the  installation  of  the  proposed 
sewer  system.  For  the  present  the  system  is 
proposed  for  the  business  dist[ict  of  the  town. 
It  will  be  approximately  4,012  ft.  long,  and  pro- 
vides for  a  purifying  tank.  The  estimated 
cost  is  $4,500  per  mile. 

The  City  Council  of  Clinton.  la.,  plans  to 
construct  the  proposed  sewer  in  2nd  St.,  in  the 
downtown  business   district. 

Maryland. 

®The  .\nne  .'\rundel  County  Commissioners, 
/Xnnapolis,  Md.,  have  awarded  the  contract 
for  the  construction  of  certain  sewers  in 
streets  of  Brooklyn  to  Bond  &  Bates  of  Bal- 
timore. 

Massachusetts. 

•{•Bids  will  be  received  until  1  p.  m.,  March 
111.  by  Capt.  A.  M.  Miller,  Constructing  Quar- 
termaster, Boston,  Mass.,  for  the  extension  of 
water  mains  and  changes  in  sewer  at  Fort 
.•\ndrews.  Boston  Harbor,  Mass.  Plans  and 
specifications  may  be  obtained  at  the  office,  263 
Summer  St.,  Boston.  Mass. 

Michigan. 

4"Bids  will  be  recei\ed  until  8  p.  m.,  March 
1,  by   Board   of   Public   Works,   Niles,   Mich., 


•!•  indicates  work  now  open  for  bids. 
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for  the  construction  of  a  main  trunk  scwcr 
including  3t)-in.,  48-in.  and  (iO-in.  sewer  pipe, 
eonimcncing  at  the  St.  Joseph  River,  running 
tlience  e:ist'on  Sycamore  St.  to  its  intersection 
with  Seventh  St.;  thence  south  on  Seventh 
St.  to  its  intersection  witli  Broadway;  thence 
east  on  Broadwav  to  the  east  side  of  Ninth 
St.  Hermann  Roebcck  is  City  Clerk,  H.  W. 
Fogus  is  Supt.  of  the  Board. 

<S)The  Board  of  PubHc  Works  of  Detroit, 
Mich.,  lias  awarded  the  contract  for  the  con- 
struction of  the  sewer  extensions  in  West  and 
South  Wvandottc  to  Julius  Porath  for  $55,- 
lill.  Other  bids  received  w^ere:  William 
Blanck,  $59,912;  J.  A.  Mercier,  $(il  ,88 1 ; 
Scheibel  &  Stoddard,  $70,723.  The  city  re- 
cently voted  bonds  to  the  amount  of  $08,000 
for  this  improvement. 

The  Sewer  Committee  of  the  City  Council  of 
Ann  .-\rbor.  Mich.,  has  decided  to  recommend 
the  construction  of  the  sewers  petitioned  for 
on  North  Main  St..  and  on  Depot  St. 

Citv  Engineer  Cutcheon  of  Grand  Rapids, 
Mich!,  hasestimated  the  cost  of  the  proposed 
cast  side  trunk  sewxr  extending  from  its  out- 
let just  below^  the  Prescott  St.  sewer  to  Lyon 
St..  at  $420,000.  The  cost  of  the  last  piece 
of  the  sewer  extending  from  the  G.  R.  &  I. 
tracks  on  Campau  St.  to  Lyon  St.  is  estimated 
at  $03,000.  while  from  the  tracks  to  the  outlet 
of  the  sewer  the  cost  of  construction  will  be 
about  $303,000. 

Minnesota. 

4-Bi<U  will  be  received  until  2  p.  m..  Feb. 
20.  bv  Board  of  Public  Works,  St.  Paul. Minn., 
for  the  construction  of  a  sew-er  on  portions  ot 
a  number  of  streets  in  that  city  to-  be  known 
as  the  St.  Anthonv  Park  North  Sewer  System. 
R.  L.  Gorman  is  Clerk  of  the  Board. 

•J.Bids  will  be  received  until  8  p.  m..  March 
6  bv  Citv  Council  of  St.  Cloud.  Mmn..  for  the 
construction  of  pipe  sewers  in  the  city  includ- 
ing approximatelv :  1,684  ft.  ot  24-in.  pipe. 
1  r^'iO  ft  of  20-in.  pipe,  2,570  ft.  of  18-in.  pipe, 
3  147  ft  of  15-in.  pipe.  2,400  ft.  of  12-in.  pipe, 
o!937  ft.  of  10-in.  pipe,  810  ft.  of  8-in.  pipe, 
1  800  ft  of  10-in.  connecting  pipe,  07  man- 
holes, 07  catch-basins.  8  flush  tanks.  Plans 
and  specifications  for  said  work  may  be  seen 
at  the  office  of  the  City  Clerk  or  City  Engi- 
neer of  the  Citv  of  St.  Cloud.  Earl  C.  Scott 
is  City  Clerk,  St.  Cloud,  Minn. 

®P.  J.  Ryan  has  been  awarded  the  contract 
by  the  board  of  public  works  of  St.  Paiil, 
Minn.,  for  the  construction  of  a  sewer  in 
Western  .Ave.  from  Thomas  St.  to  Blair  St., 
for  S7.115.     Bids  were  opened  Feb.  0. 

An  ordinance  has  been  introduced  in  the 
Citv  Council  of  .Albert  Lea,  Minn.,  providing 
for  the  construction  of  a  sewer  on  St.  Joseph, 
4th  and  other  streets  in  the  Third  ward.  W. 
Barneck  is  City  Engineer. 

The  Citv  Council  of  St.  Paul,  Minn.,  has 
passed  the"  final  order  for  the  construction  of 
the  sewer  svstem  in  St.  .\nthony  Park,  north. 
and  appropriated  the  $30,noO  necessary  for  the 
work  The  entire  svstem  will  cost  approxi- 
mately $130,000, 

New  York. 

•J»Bids  will  be  received  until  10  a.  m.,  Feb. 
15,  bv  Secretary  of  the  Board  of  Contract  & 
Supply,  Rochester,  N.  Y.,  for  the  first  section 
of  the  intercepting  sewer  including  rock  tunnel 
starting  from  Central  Ave.  and  North  Water 

St. 

The  city  of  Rome,  N.  Y.,  has  employed  Ru- 
dolph Herring,  170  Broadway,  New  York 
City,  to  prepare  plans  and  specifications  for  the 
construction  of  a  sewage  disposal  plant  for 
that  city. 

The  common  council  of  Syracuse.  N.  Y..  has 
passed  a  resolution  providing  for  the  construc- 
tion of  a  sewer  on  Schuyler  St.,  at  an  estimat- 
ed cost  of  about  $4,500.  Henry  C.  Allen  is 
citv  engineer. 

The  board  of  village  trustees  of  Yorkville. 
N.  Y.,  will  sell  bonds  Feb.  6  to  the  amount 
of  $22,000  for  the  construction  of  a  sewer 
svstem. 

Citv  Engineer  John  .A.  Giles  ofBingham- 
ton,  N.  Y.,  has  submitted  to  the  city  council 
his  estimate  of  the  cost  of  constructing  a 
trunk  sewer  down  Park  creek  of  sufficient  size 


to   care   for   all   the  surface  water.     The  cost 
being  estimated  at  $75,000. 

The  Board  of  Trustees  of  Far  Rockaway, 
N.  Y.,  has  been  petitioned  for  the  installation 
of  a  sewer  system  in  that  town. 

The  city  otVicials  of  Rome,  N.  Y.,  have  con- 
tracted with  Dr.  Rudolph  Hering,  170  Broad- 
way. New  York  City,  to  draw  plans  and 
specifications  for  a  suitable  disposal  plant  for 
the  city.  The  plan  tentatively  outlined  for 
Rome  by  Mr.  Hering  will  include  the  Im- 
hoItT  or  Esmcher  tank. 

The  Village  Trustees  of  Lawrence,  L.  L, 
have  decided  to  install  a  system  of  sewers 
throughout  the  village  and  to  erect  a  disposal 
works.  The  matter  has  been  placed  in  the 
hands  of  a  committee  and  if  plans  can  be 
prepared  in  time  the  work  will  be  begun  be- 
fore next  summer. 

The  Village  Engineer  of  Lestershire,  N.  Y., 
has  submitted  his  estimate  of  the  cost  of  con- 
.structing  the  East  Main  St.  sewer  extension, 
the  Board  of  Public  Works  for  the  construc- 
tion of  the  proposed  sewer  in  Garfield  .'\ve., 
under  the  New  York  Central  R.  R.  tracks  and 
on   to  the  river. 

The  Board  of  Village  Trustees  of  New 
Hartford,  N.  Y.,  is  considering  the  advisabili- 
ty of  constructing  a  sewage  disposal  plant. 
Engineer  .\.  M.  Scripture  of  New  llarilnril 
has  given  figures  and  all  necessary  data  on 
the   subject. 

Civil  Engineer  W.  H.  Bowne  has  begun 
work  on  the  map  of  the  proposed  new  sewer 
district  for  Glen  Cove,  L.  L  This  map  will 
be  attached  to  the  petitions  which  have  been 
prepared  to  be  presented  to  the  towr  board. 
The  petitions  show,  by  courses  and  distances 
the  be  uiidary  of  the  district.  The  sewer  com- 
mittee has  placed  the  estimated  cost  of  the 
improvement  at  $150,000.  About  30  miles  of 
sewers  will  be  built. 

Ohio. 

City  Engineer  Shipley  of  Cincinnati.  O..  has 
submitted  the  estimated  cost  of  constructing 
the  proposed  sewer  in  McKeone,  Schiff  and 
Lewis  Sts.     The  amount  is  $34,379. 

New  plans  for  a  sewer  and  waterworks 
system  for  Chadron,  Ohio,  have  been  submit- 
ted to  the  city  council  by  Engineer  B.  F.  Hew- 
itt of  Geneva.  The  plans  largely  reduce  the 
cost  of  excavation  by  providing  that  the  water 
and  sewer  pipes  be  laid  in  one  trench.  The 
plans  have  been  submitted  to  the  State  Board 
of  Health  for  approval  after  which  the  propo- 
sition will  be  submitted  to  the  voters. 

The  vilage  of  West  Lafayette,  O.,  will  soon 
issue  bonds  to  the  amount  of  $20,000  for  tlie 
construction  of  a  drainage  sewer  system.  .\s 
soon  as  the  bonds  are  sold  bids  will  be  ad- 
vertised for  and  the  work  begun  as  soon  as 
possible. 

Oklahoma. 

•|«Bids  will  be  received  until  8  p.  ni..  Feb. 
21,  by  C.  G.  Welch,  Mayor.  Clinton,  Okla.. 
for  the  construction  of  20,200  ft.  of  8-in.  lateral 
sewers  of  the  first  quality  vitrified  pipe,  in- 
cluding manholes,  lampholes  and  other  appur- 
tenances. Plans  and  specifications  are  on  file 
with  C.  C.  Smith,  City  Clerk  or  J.  L.  O'Hearn. 
City  Engineer. 

Oregon. 

Tlie  City  CouikiI  of  Sprinyhehl,  Ore.,  ha^ 
jiassed  ordinances  providing  for  the  construc- 
tion of  nine  more  blocks  of  main  sewer  in  tin- 
near  future. 

The  City  Council  of  Forest  Grove,  Ore, 
has  resolved  to  employ  an  engineer  to  make 
a  survey  and  estimate  for  a  trunk  sewcragi- 
system  and  to  take  preliminary  steps  for  pav- 
ing the  business  section  of  the  town  with 
hard-surface  pavement.  O.  M.  Sanford  is  head 
of  the  Committee  on  Sewerage. 

.-\mong  the  many  sewer  improvements  pro- 
jected in  Laurelhurst,  Portland,  Ore.,  and  in 
other  sections  of  the  North  East  Side  for  tb 
ensuing  year  are  the  Sullivans  Gulch  sewer 
that  will  cost,  according  to  the  estimate  of 
City  Engineer  J.  W.  Morris,  $275,000.  and  thf- 
Laurelhurst  system,  estimated  to  cost  $1.53,000. 
The   .'Mameda   sew-cr   system   w-i1I   cost   $21,232. 


This  system  will  cover  the  entire  addition  of 
.Mameda  and  will  connect  with  the  sewer  on. 
Regents  Drive.  The  Wheeler  Addition  sewer 
system  includes  the  streets  at  the  east  eml 
of  the  new  railroad  bridge,  and  will  cost  abo 
$12,830.  Part  of  this  district  is  to  be  covered 
with  hard-surface  pavements  at  a  cost  of  $40,- 
000  the  coming  spring.  The  East  17th  St. 
sewer  extension  into  East  Irvington  will  cost 
$1(1.700  and  will  be  known  as  the  Irvington 
Heights  extension  of  the  17th  St.  sewer. 

The  City  Council  of  Lebanon,  Ore.,  has 
passed  an  ordinance  providing  for  the  sale  of 
bonds  to  the  amount  of  $70,000  for  the  pur- 
pose of  building  a  sew-er  .system  in  the  city. 
Walker  &  Meager  have  been  employed  as  en- 
gineers  to   superintend   the  construction. 

Plans  for  draining  the  proposed  sewer  sys- 
tem for  the  Peninsula,  Woodlawii,  Piedmont, 
Vernon  and  University  Park  into  the  Colum- 
bia slough  for  the  city  of  Portland,  Ore.,  are 
being  prepared  by  City  Engineer  J.  W.  Mor- 
ris. The  sewer  committee  is  opposed  to  the 
plan  of  draining  into  the  slough  and  will  prob- 
ably ask  the  engineer  to  change  his  plans  so 
that  the  system  can  drain  into  the  Willamette 
River  near  St.  Johns. 

Pennsylvania. 

®The  contract  for  the  erection  of  the  pro- 
posed new  Insane  Hospital  at  Schuylkill 
Haven,  Pa.,  has  been  awarded  by  the  County 
Controller.  Chas.  T.  Straughn,  to  Edward  Fav 
&  Son  of  Philadelphia  for  $247,934.  The  con- 
tract for  the  construction  of  the  sewage  dis- 
posal plant  and  electric  plant  was  awarded  to 
W  G.  Cornell  &  Co.,  4th  Ave.  &  17th  St.,  New 
York  City,  for  $114,800. 

South    Carolina. 

^Bids  will  be  received  until  noon.  Feb.  20. 
by  J.  H.  Dingle,  City  Engineer,  Charleston,  S. 
C,  for  the  construction  of  pump  pits  and  ap- 
purtenances for  the  sewerage  system  at  that 
city.  Plans  and  specifications  can  be  obtained 
upon  a  deposit  of  $10. 

Texas. 

®The  City  Council  of  Georgetown,  Te.x, 
has  let  the  contract  for  furnishing  300  tons 
of  cast  iron  water  pipe  to  the  American  Cast 
Iron  Pipe  Co.  of  Birmingham,  Ala. 

The  city  of  Yoakum,  Tex.,  plans  the  in- 
stallation of  a  sewer  system.  A  stock  com- 
pany is  to  be  organized  with  a  capital  stock 
of  $20,001)  to  install  the  needed  improvement. 
It  is  proposed  by  the  citizens  now  organizing 
the  company  to  sell  the  sewers  to  the  city  as 
soon  as  it  is  in  shape  to  purchase  them.  Dr. 
W.  W.  McVea  is  interested. 

Consulting  Engineer  F.  L.  Dormant  of  Dal- 
las, Tex.,  has  submitted  plans  and  specifica- 
tions to  the  city  council  of  Houston,  Tex.,  for 
the  storm  water  sewer  to  be  constructed  on 
Sawyer  St..  between  Decatrr  St..  and  Wash- 
ington  .\v. 

Information  received  from  El  Paso,  Tex.,  is 
to  the  effect  that  as  soon  as  the  frost  is  out 
of  the  ground  at  Cloudcroft  the  El  Paso  & 
Southw-estern  System  will  begin  the  construc- 
tion of  the  new  sewaee  system  which  is  to 
serve  the  entire  Cloudcroft  reservation,  in- 
cluding the  new  Cloudcroft  lodge.  It  is  ex- 
pected to  begin  work  on  the  sewer  system  by 
the  middle  of  March  and  have  it  installed  and 
ready  for  use  by  the  time  the  summer  ar- 
rives. The  plans  and  blue  prints  for  the  sewer 
svstem  have  been  draw-n  in  the  engineering 
department  of  the  company.  J.  L.  Campbell 
is  engineer  of  maintenance  of  way. 

The  Citv  Council  of  Houston,  Tex.,  has 
approved  three  projects  for  the  construction 
of  sewers  and  bids  will  be  asked  immediately 
for  their  construction.  The  projects  are  the 
Calhoun  A\e.  storm  sewer  to  connect  with  the 
.'\ustin  St.  bore,  the  Second  ward  pumping 
main  from  Scott  St.  near  the  city  limits  ex- 
tending four  and  a  half  miles  diagonally  to 
the  proposed  new  filtering  beds  near  Sims 
bayou  on  the  200-acre  tract  purchased  last 
summer,  and  the  enlargement  of  the  Wash- 
ington ,\ve-Decatur  St.  storm  sewer.  Plans 
for  the  projects  were  submitted  by  Engineer 
Frank  L.  Dormant. 


•{•  indicates  work  now  open  for  bids.        ®  indicates  a  contract  let  recently. 
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California. 

•J«Bids  will  be  received  between  4  and  5 
p.  m.,  Feb.  24,  by  the  Board  of  Public  Works, 
Oakland,  Cal.,  for  furnishing  the  necessary  la- 
bor and  material  for  the  following;  (1)  For 
constructing  levees  in  the  Key  Route  Basin  at 
the  city  of  Oakland;  (2)  for  constructing  and 
maintaining  a  levee  along  the  extension  of 
)4th  St.  in  the  Key  Route  Basin  ;  (3)  for  dredg- 
ing a  channel  along  the  pierhead  line  of  the 
western  side  of  the  north  arm  of  Oakland 
Harbor.  To  secure  faithful  perforinance  of 
each  contract,  a  bond  in  proposition  numbered 
I  in  the  sum  of  $10,000,  a  bond  in  proposition 
numbered  2  in  the  sum  of  $2,500,  and  a  bond 
in  proposition  numbered  3  in  the  sum  of 
$2,500,  with  sureties  approved  by  the  Board  of 
Public  Works,  shall  be  required,  or  successful 
bidder  on  each  of  aforesaid  propositions  shall 
deposit  with  the  secretary  of  the  Board  of 
Public  Works  a  certified  check  upon  some 
solvent  bank  for  said  amount  for  the  faithful 
performance  of  said  contract,  and  except  in 
the  case  of  proposition  3,  a  bond  of  50  per 
cent  of  the  contract  price  with  sureties  ap- 
proved by  the  Board  of  Public  Works  for  the 
protection  of  persons  furnishing  labor  and 
material  shall  also  be  required.  Work  shall 
be  commenced  on  proposition  1  within  15 
days  and  on  proposition  2,  commenced  within 
15  days,  and  continued  as  set  forth  in  speci- 
fications, and  on  proposition  3,  commenced 
within  30  days  and  completed  within  611  days 
from  the  date  of  the  respective  contract. 

A  project  is  being  discussed  for  driving  a 
long  tunnel  from  Rush  Creek,  for  the  purpose 
of  draining  mines  in  the  district  between  Ne- 
vada City  and  Grass  Valley.  George  Downey, 
Nevada  City,  Cal..  is  interested. 

Colorado. 

•|"Bids  will  be  received  until  March  15,  by 
the  Rawley  Mining  Co.,  for  driving  a  tunnel 
at  Bonanza,  Saguache  Co.,  Colorado,  approx- 
imately 6,000  ft.  long.  Plans  and  specitica- 
tions  may  be  seen  at  the  office  of  Dorsey  & 
liodges,  Boston  Bldg.,  Denver,  Colo.,  or  at 
the  office  of  Simonds  &  Burns,  Liberty  Tower 
Bldg.,  New  York  City.  N.  Y.,  Consulting  En- 
gineers. 

District  of  Columbia. 

•{•Bids  will  be  received  until  3  p.  m.,  Feb. 
20,  by  James  Knox  Taylor,  Supervising  Ar- 
chitect, Treasury  Department,  Washington,  D. 
C,  for  the  construction  complete  of  the  money 
vault  for  the  U.  S.  Bureau  of  Engraving  and 
Printing  Building  at  Washington,  D.  C.  Plans 
and  specifications  may  be  seen  at  the  office  of 
I  lie  engineer  and  superintendent,  Frederick  S. 
Holmes,  No.  2  Rector  St.,  New  York  City, 
or  at  the  office  of  the  Supervising  Architect. 

^Bids  will  be  received  until  3  p.  m.,  Feb. 
20,  by  James  Knox  Taylor,  Supervising 
.■\rchitect.  Treasury  Department,  Washington, 
p.  C,  for  the  construction  complete  of  the 
Stamp  Vault  for  the  U.  S.  Bureau  of  Engrav- 
ing   and    Printing    Building,    Washington,    D. 

C.  I-'rederick  S.  Holmes,  No.  2  Rector  St., 
New  York  City,  is  Engineer. 

•J«Bids  will  be  received  until  3  p.  m.,  Feb. 
20,  by  James  Knox  Taylor,  Supervising 
.Architect,   Treasury  Department,  Washington, 

D.  C,  for  the  construction  complete  of  the 
Plate  Vault  for  tlie  United  States  Bureau  of 
Ejigraving  and  Printing  Building  at  Wash- 
ington, D.  C.  Frederick  S.  Holmes,  No.  2 
Rector  St.,  New  York  City,  N.  Y.,  is  En- 
gineer. 

Illinois. 

•J-Bids  will  be  received  until  3  p.  m.,  March 
'i',  by  James  Knox  Taylor,  Supervising 
Architect,  Treasury  Department,  Washington. 
D-  C,  for  the  completion,  including  plumbing, 
gas  piping,  heating  apparatus,  electric  con- 
duits and  wiring  of  the  United  States  Post 
Office  at  Paris,  111. 

•f*Bids  will  be  received  until  T  p.  m.,  Feb. 
20.  by  Charles  F.  Kruse,  City  Clerk,  Staunton, 


III.,  for  the  installation  in  the  municipal  elec- 
tric light  plant  of  a  generator  and  switchboard 
complete,  together  with  other  electrical  ap- 
paratus. Specifications,  form  of  contract  and 
bond  can  be  obtained  of  Charles  F.  Kruse, 
City   Clerk,   Staunton.   III. 

•J»Bids  will  be  received  until  2  p.  m.,  March 
14,  by  C.  Keller,  U.  S.  Engineer,  Rock  Island, 
111.,  for  furnishing  and  delivering  forty  steel 
dredging  pontoons  complete. 

Following  are  the  low  bids  submitted  for 
furnishing  lumber  to  the  bridge  division.  De- 
partment of  Public  Works,  city  of  Chicago, 
B.  J.  Mullaney,  commissioner.  Bids  for  white 
pine.  Norway  pine  and  yellow  pine  were  sub- 
mitted by  Edward  Hines  Lumber  Co.,  Chica- 
go. 111. ;  white  oak  bv  Thornton-Claney  Lum- 
ber Co.,  2307  Elston  Ave. : 

EDWARD    HINES     LUMBER    COMPANY. 
WHITE   PINE. 
No.    1    Common. 

2,0011  ft.  B.  M.  1x6  ins..  13  to  16  ft.  lonif  sis, 
$2S.OO  per  M.   B.  M. 

1,000  ft.  B.  M.  1x6  ins..  12  to  16  ft.  long,  s2s. 
$28.00   per   M.    B.   M. 

3,0(10  ft.  B.  M.  1x6  ins..  12  tn  16  ft.  long,  s4s 
$28.00  per  M.  B.  M. 

$25,000  ft.  B.  M.  1x6  ins.,  12  to  16  ft.  long, 
dressed   and   matchied,    $28.00   per  M.    B    M 

5,000  ft.  B.  M.  1x12  ins.,  12  to  16  ft.  long,  sis, 
$32.00  per  M.  B.  M. 

1,000  ft.  B.  M.  1x12  ins.,  12  to  16  ft.  long,  s2s. 
$32.00  per  M.   B.   M. 

1.000  ft.  B.  M.  1x12  ins.,  12  to  16  ft.  long,  s4s. 
$32.00   per  M.    B.   M. 

4,000  ft.  B.  M.  2x4  ins.,  10  to  16  ft.  long,  sized, 
$22.00  per  M.  B.  M. 

1.000  ft.  B.  M.  2x4  Ins.,  10  to  16  ft.  long,  s2s, 
$22.00  per  M.  B.  M. 

4.000  ft.  B.  M.  2x4  ins..  10  to  16  ft.  long.  s4s, 
$22.00  per  M.   B.    M. 

5,000  ft.  B.  M.  2x6  ins..  12  to  16  ft.  long  sis. 
$23.00  per  M.   B.   M. 

1.000  ft.  B.  M.  2x6  ins.,  12  to  16  ft.  long,  s2s, 
$23.00  per  M.  B.  M. 

3,000  ft.  B.  M.  2x6  ins.,  12  to  16  ft.  long,  s4s, 
$23.00  per  M.  B.  M. 

1,000  ft.  B.  M.  2x6  ins..  10  to  16  ft.  long, 
dressed  and  matched.   $23.00  per  M.   B.  M. 

1,000  ft.  B.  M.  2x6  ins.,  10  to  10  ft.  long,  ship- 
lapped.  s2s,  $23.00  per  M.   B.   M. 

3,000  ft.  B.  M.  2x8  ins.,  10  to  16  ft.  long, 
rough.   $23.00  per  M.   B.   M. 

30.000  ft.  B.  M.  2x8  ins.,  10  to  16  ft.  long,  sis. 
$24.00  per  M.   B.    M. 

NORWAY  PINE. 

2.000  ft.  B.  M.  2x10  ins.,  10  to  16  ft.  long, 
rough,  $23.00  per  M.  B.  M. 

25.000  ft.  B.  M.  2x10  ins..  In  to  10  ft.  long,  sis. 
!23.00  per  M.  B.  M. 

2,000  ft.  B.  M.  2x10  ins.,  10  to  16  ft.  long,  s4s. 
$23.00  per  M    B.  M. 

1,000  ft.  B.  M.  2x10  ins..  IS  to  20  ft.  long, 
rough,  $23.00  per  M.    B.  M. 

20.000  ft.  B.  M.  2x12  ins.,  10  to  16  ft.  long,  sis. 
$25.00  per  M.  B.  M. 

3,000  ft.  B.  M.  2x12  ins..  10  to  16  ft.  long.  s2s. 
$25.00   per  M.    B.   M. 

4,000  ft.  B.  M.  2x12  ins.,  l.S  to  20  ft.  long,  sis. 
$25.00  per  M.  B.  M. 

6,000  ft.  B.  M.  3x6  ins.,  12  to  16  ft.  long,  s4s. 
$23.00  per  M.   B.   M. 

1,000  ft.  B.  M.,  3x8  ins.,  12  tn  16  ft.  long.  s4s, 
$23.00   per  M.   B.   M. 

2,000  ft.  B.  M.  3x10  ins..  12  to  16  ft.  long, 
rough.    $24.00  per  M.    B.    M. 

1,000  ft.  B.  M.  3x10  ins.,  12  to  It!  ft.  long,  sis. 
$2.-). 00   per  M.   B.   M. 

3.000  ft.  B.  M.  3x10  Ins.,  12  to  16  ft.  long,  sis, 
$2."i.00  per  M.   B.  M. 

6.000  ft.  B.  M.  3x10  ins..  22  to  24  ft.  long, 
rough,   $25.00  per  M    B.   M. 

15,000  ft.  B.  M.  3x12  ins..  10  to  16  ft.  long, 
rough,   $25.50   per  M.   B.   M. 

1.000  ft.  B.  M.  3x12  ins.,  10  to  10  ft.  long,  sis, 
$26.00   per  M.   B.   M. 

12.000  ft.  B.  M.  3x12  ins..  IS  to  20  ft.  long, 
rough,   $26.00  per  M.   B.  M. 

7.000  ft.  B.  M.  3x12  ins.,  22  to  24  ft.  long, 
rough.    $26.00  per  M.   B.   M. 

3,000  ft.  B.  M.  4x4  ins.,  12  to  16  ft.  long, 
rough,   $21.00  per  M.   B.  M. 

10,000  ft,  B.  M.  4x4  ins.,  12  to  16  fl.  long.  s4s 
$22.00  per  M.   B.   M. 

1.000  ft  B.  M.  4x6  ins..  12  to  16  fl.  long, 
rough,   $21.00  per  M.  B.  M. 

3.000  ft.  B.  M.  4x6  ins..  12  to  16  ft.  long,  sis, 
$21.00  per  M.   B.  M. 

8.000  ft  B.  M.  4x6  ins.,  12  to  16  ft.  long,  s4s. 
$22.00  per  M.   B.  M. 

5,000  ft.  B.  M.  4xii  ins.,  12  to  16  ft.  long.  s4s. 
$21.00   per   M,    B.   M. 

1.000  ft.  B.  M.  4x12  ins.,  IS  to  20  ft.  long,  s4s. 
$27.00  per  M.  B.  M. 

1.000  ft.  B.  M.  4x14  ins.,  32  to  34  ft.  long, 
rough.   $30.00  per  M.    B.   M. 

1,000  ft.  B.  M.  6xs  ins..  12  to  16  ft.  long, 
rough.   $23.00  per  M.    B.   M. 

1,000    ft     B.    M.    6xS    ins..    IS    to    20    ft.    long. 


rough.   $23.00  per  M.   B.  M. 

1.000  ft.  B.  M.  6x8  ins,,  2i  to  24  ft.  long, 
rough,   $23.00  per  M.   B.  M. 

1,000  ft.  B.  M.  6x12  ins..  IS  to  20  fl.  lung, 
rough.   $25.00  per  M.  B.   M. 

1,000  ft.  B.  M.,  8x10  ins.,  l.S  to  20  fl.  long, 
rough.  $23.00  per  M.  B.  M. 

2,000  ft.  B.  M.  10x10  ins..  IS  to  2i)  fl.  long, 
rough.  $23.00  per  M.  B.  M. 

1.000  ft.  B.  M.  10x10  ins..  22  to  24  fl.  long, 
rough.    $24.00  per  M.   B.   M. 

1,000  ft.  B.  M.  10x10  ins.,  26  to  2.s  fl,  long, 
rough,  $24.00  per  M.  B.  M. 

4.000  ft.  B.  M.  12x12  ins..  10  t.i  16  ft.  long, 
rough,  $27.00  per  M.   B.  M. 

I.OOO  ft.  B.  M.  12x12  ins..  IS  to  20  ft.  long, 
rough.   $28.00  per  M.   B.  M. 

1,000  ft.  B.  M.  12x12  ins..  22  to  24  ft.  long, 
rough,   $28,00  per  M,  B.  M. 

4,000  ft.  B.  M.  12x12  ins..  L'fi  to  26  ft.  long, 
rough,  $30.00  per  M.  B.  M. 

15,000  ft,  B,  M.  12x12  ins.,  30  to  32  ft.  long, 
rough,    $32.00  per  M.    B.   M. 

2,000  ft.  B.  M.  12x12  ins.,  34  to  36  fl.  long, 
rough,    $33.00   per  M.   B.   M. 

YELLOW  PINE. 

No.    1    Common. 

2,000  ft.  B.  M.  4x6  ins.,  IS  to  20  fl.  long.  s4s. 
$22.00  per  M.  B.  M. 

4,000  ft.  B.  M.  4x6  ins..  22  to  24  ft  long,  s4s. 
$23.00  per  M.   B.  M. 

10,000  ft.  B.  M.  4x12  ins..  12  to  16  ft.  long, 
rough,  $25.00  per  M.   B.   M. 

10.000  ft.  B.  M.  4x12  ins.,  IS  to  20  ft.  long, 
rough,   $25.00  per  M.  B.   M. 

10,000  ft.  B.  M.  4x12  ins..  IS  to  20  ft.  long, 
rough.  $25.00  per  M.   B.   M. 

15,000  ft.  B.  M.  4x12  ins..  IS  to  20  ft.  long.  s4s, 
$25.00  per  M.   B.   M. 

10.000  ft.  B.  M.  4x12  ins.,  22  to  24  ft.  long,  s4s, 
$26.00  per  M.   B.   M. 

1,000  ft.  B.  M  6x10  ins.,  12  to  16  f i .  long,  s4s, 
$24.00  per  M.  B.  M. 

1,000  ft.  B.  M.  6x12  ins.,  12  to  16  ft.  long,  s4s, 
$25.00  per  M.  B.  M. 

3,000  ft.  B.  M.  6x12  ins.,  IS  to  20  ft.  long,  s4s. 
$25.00  per  M.  B.  M. 

5.000  ft.  B.  M.  6x12  ins.,  22  to  24  ft.  long,  s4s. 
$26.00  per  M.  B.  M. 

1.000  ft.  B.  M.  6x12  ins.,  IS  to  20  ft.  long,  s4s, 
$30.00  per  M.  B.  M. 

1,000  ft.  B.  M.  6x16  ins.,  22  to  24  ft.  long,  s4s, 
$31.00  per  M.   B.   M. 

1,000  ft.  B.  M.  SxS  ins.,  IS  to  20  ft.  long, 
rough,  $23.00  per  M.  B.  M. 

1,000  ft  B.  M.  8x8  ins.,  22  to  24  ft.  long,  rough, 
$24.00  per  M,   B.   M, 

5,000  ft.  B.  M.  8x10  ins..  IS  to  20  ft.  long, 
rough.   $24,00  per  M,   B.   M. 

2,000  ft.  B.  M.  8x12  ins..  22  to  24  ft,  long, 
rough,   $26.00  per  M.  B.   M. 

1,000  ft.  B.  M.  10x10  ins,,  18  to  20  fl.  long, 
rough,    $24.00  per   M.   B,    M, 

3,000  ft.  B.  il.  10x10  ins.,  22  to  24  ft.  long, 
rough,  $25.00  per  M.  B.  M. 

10,000  ft.  B.  M.  10x12  ins..  22  to  24  it.  long, 
rough,    $26.00   per   M.   B.    M. 

20.000  ft.  B.  M.  12x12  ins..  22  to  24  fl.  long, 
rough.    $26.00   per  M.    B.    M. 

3.000  ft.  B.  M.  12x16  ins.,  22  to  24  ft.  long, 
rough.  $31.00  per  M.  B.  M. 

10.000   ft.   B.   M.   4x6,   4x8,   4x10.   4x12   ins,,  pav- 
ing blocks,   5   to   714   M,   deep,   s4s.   $23.00  per  M. 
B.  M. 
THORNTON    CLANEY    LUMBER    COMPANY. 
WHITE    0.\K. 
No.  1  Common. 

1,000  ft.  B.  M.  2x8  ins..  12  to  n;  ft,.  s4s.  $36.00 
per  M.   B.   il. 

8,000  ft.  B.  M.  3x10  ins.,  12  to  16  ft,,  rough. 
$34.50  per  M.   B.   M, 

5.000  ft  B,  M.  3x12  ins.,  12  to  16  ft.,  rough. 
$35.50   per  M.   B.  M. 

35,000  ft.  B,  M.  3x12  ins,,  IS  to  20  ft.,  rough. 
$36.00  per  M.  B.  M. 

1,000  ft.  B.  M.  3x12  ins..  Is  to  2h  ft.,  sis. 
$37.00  per  M.  B.  M. 

5,000  ft.  B.  M.  3x14  ins.,  IS  to  20  ft.,  rough. 
$37.00  per  M.   B.   M. 

3,000  ft.  B.  M.  4x12  ins..  12  to  16  tl.,  rough, 
$37.00   per  M.   B.   M. 

1,0110  ft,  B  M.  8x12  ins,.  IS  i.i  20  ft.,  i.iugh. 
$3S.OO  per  M.  B.  M. 

1,000  ft.  B.  M.  12x12  ins.,  12  lo  16  ft.,  rough. 
$3S.0»  per  M.    B.    M. 

1,000  ft.  B.  M.  12x12  ins.,  IS  to  20  ft.,  rough, 
$40.00  per  M.   B.  M. 

1,000  ft.  B.  M.  12x12  ins..  22  to  21  ft.,  fugll, 
$42.00  per  M.  B.  M. 

Indiana. 

4«Bids  will  be  received  until  Marcli  2,  by 
Trustees  of  Driftwood  township,  in  Jackson 
County  at  Vallonia,  Ind.,  for  the  construc- 
tion of  two  brick  school  buildings  with  heat- 
ing, plumbing  and  sewering  complete.  John 
Hess  is  Trustee.  Plans  and  specifications  may 
be  seen  at  the  office  of  Dunlap  &  Van  Arman, 
State  Life  Bldg.,  Indianapolis,  Ind,,  the 
.■\rchitects. 


^  indicates  work  now  open  for  bids. 


indicates  a  contract  let  recently. 
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©Fitz.-inimons  &  Conncll  Co.,  131  LaSallc 
St.,  Chicago,  111.,  has  been  awarded  the  con- 
tract at  $17.45  per  lin.  ft.,  tor  constructing 
800  ft.  of  timber  dock  for  the  city  of  Michi- 
gan City,  Ind.  Bids  were  opened  Feb.  7. 
H.   M.  Miles  is  city  engineer. 

Iowa. 

•{•Bids  will  be  received  until  noon,  Feb.  20, 
by  O.  L.  Ingledue,  Mayor,  Marshalhown,  la., 
for  installation  of  machinery  and  water  wheels 
at  the  new  dam.  Plans  and  specifications  may 
be  seen  at  the  olfice  of  the  city  clerk. 

•I«Bids  will  be  received  until  3  p.  ni.,  March 
14,  by  James  Knox  Taylor,  Supervising 
Architect,  Treasury  Department,  Washington, 
D.  C.  for  roof  over  Driveway,  including 
plumbing,  gas  piping,  electric  conduits  and 
wiring  and  lighting  fixtures  at  the  United 
States  Post  Office  at  Des  Moines.  la. 

Louisiana. 

•{•Bids  will  be  received  until  7 :30  p.  m., 
Feb.  21,  by  the  Board  of  Commissioners,  Port 
of  New  Orleans,  La.,  for  the  construction 
of  a  wharf  in  front  of  the  Immigration  Sta- 
tion, right  bank  of  the  Mississippi  River,  the 
materials  for  which  are  to  be  furnished  by 
the  board.  A  certified  check  for  $500  must 
be  filed  with  each  bid.  Hugh  McCloskey  is 
President  of  the  Board. 

4*Bids  will  be  received  until  10  a.  m.,  Feb. 
17,  by  Favrot  &  Livaudais,  Ltd..  Architects, 
839  Gravier  St.,  New  Orleans,  La.,  for  the 
erection  and  entire  completion  of  a  two-story 
and  basement  fireproof  courthouse  at  Lake 
Charles,  La.,   for  the   Parish   of   Calcasieu. 

Maryland. 

^Bids  will  be  received  until  11  a.  m.,  Feb. 

23,  by  Board  of  Awards,  Baltimore,  Md.,  for 
furnishing  material  and  erecting  polytechnic 
institute.  Each  bid  must  be  accompanied  by 
a  certified  check  for  $2.-500.  Edward  D. 
Preston  is  Inspector  of  Building. 

Massachusetts. 

®The  Breakwater  Co.,  Cleveland,  O.,  is  re- 
ported to  have  been  awarded  a  contract  at 
about  Sl.000.000  for  constructing  a  breakwater 
at  the  north  end  of  the  Cape  Cod  Canal  at 
Barnstable   Bay.  Mass. 

Nebraska. 

•J«Bids  will  be  received  until  8  p.  m.,  Feb. 
27,  by  Secretary  Board  of  Education,  Ne- 
braska City,  Neb.,  for  the  erection  of  a  High 
School  building  at  Nebraska  City,  Neb.  Fisher 
&  Lawrie.  210  Paxton  Bldg.. '  Omaha,  Neb.. 
are  Architects. 

'  New  Jersey. 

^Bids  will  be  received  until  8  p.  m.,  Feb. 
20,  by  Board  of  Education,  Hoboken.  N.  J., 
for  the  furnishing  of  furniture,  seatings,  etc.. 
for  the  Auditorium  in  the  New  High  School 
building  at  Hoboken.  William  A.  Kerr  is 
Secretary   of   the    Board. 

New   Mexico. 

®Bids  were  opened  Feb.  6  bv  the  County 
Commissioners  at  Roswell,  N.  Mex.,  for  build- 
ing a  steel  cage  in  the  new  county  jail,  the 
contract  being  let  to  the  Pauly  Jail  Building 
Co..  of  St.  Louis,  Mo.,  at  $3,713. 

New  York. 

•J«Bids   will  be   received  until  8  p.   m.,  Feb. 

24.  by  Board  of  Education,  106  High  School 
Building,  White  Plains,  N.  Y.,  for  the  erec- 
tion of  fire  escapes  on  the  high  school  build- 
ing. Railroad  Ave.,  White  Plains,  N.  Y.  L. 
Stutts  is  Clerk  of  the  Board. 

4"Bids  will  be  received  until  11  a.  m.,  March. 
14.  by  J.  G.  Warren,  L'.  S.  Engineer,  .540  Fed- 
eral Bldg.,  Buffalo.  N.  Y.,  for  channel  exca- 
vation. Black  Rock  Harbor.  Buffalo,  N.  Y. 

•J«Bids  will  be  received  until  3  p.  m.,  March 
3,  by  James  Knox  Taylor.  Supervising  Archi- 
tect, Treasury  Department.  Washington,  D.  C, 
for  metal  vault  linings,  doors,  etc.,  in  the  ex- 
tension to  the  U.  S.  .^ssav  Office,  New  York, 
N.  Y. 

WDawson.  Pyles  &  Putschky,  Inc.,  Fulton, 
N.  Y.,  have  been  aw'arded  the  contract  for 
the  building  of  a  dredge  33x100  ft.,  and  three 
200-yd.  bottom  dump  scows  for  the  American 


ENGINEERING-CONTRACTING  Vol.  XXXV. 


No.  7. 


Pipe  &  Construction  Co.,  of  Schenectady, 
N.  v.,  for  use  on  the  latter's  Barge  Canal 
contr.act  No.  37,  just  north  of  Fulton. 

Ohio. 

•i-Bids  will  be  received  until  2  p.  m.,  March 
8,  by  Cuyahoga  County  Building  Coiumission, 
Cleveland,  O.,  for  all  the  electric  light  fix- 
tures for  the  new  court  house  at  that  city. 
John  J.  Boyle  is  Secretary. 

4«Bids  will  be  received  until  noon,  Feb.  28, 
by  Director  of  Public  Service,  City  Hall,  Cin- 
cinnati, O.,  for  lighting  by  electricity  the 
streets,  lands,  lanes,  squares  and  public  places 
in  that  city.    John  J.  Wenner  is  Clerk. 

Washington. 

^Bids  will  he  received  until  3  p.  m.,  March 
23.  by  James  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D.  C, 
for  the  construction  complete,  except  plumb- 
ing, gas  piping,  heating  apparatus,  elevator, 
electric  conduits  and  wiring,  of  the  Uniteil 
States  Post  Office  at  Bellingliam,  Wash. 

Canada. 

^Bids  will  be  received  until  11  a.  m.,  March 
3,  by  Chairman  of  the  Board  of  Control,  Win- 
nipeg. Man.,  for  the  manufacture  and  de- 
livery of  a  motor  car  for  use  on  standard 
gage  railway  track.  Specifications  may  be  ob- 
tained at  the  office  of  Power  Engineers, 
Smith,  Kerry  &  Chace,  Carnegie  Library  Bldg., 
Winnipeg.     M.  Peterson  is  Secretary. 

^Bids  will  be  received  unltil  4  p,  m., 
March  1,  by  R.  C.  DesRochers,  Secy.,  De- 
partment of  Public  Works,  Ottawa,  Ont.,  for 
the  construction  of  a  public  building  at  Ottawa. 
Ont.  Plans  and  specifications  and  form  of 
contract  may  be  obtained  of  the  District  En- 
gineer. H.  J.  Lamb.  London,  Ont.,  or  at  the 
Post  Office,  Mitchell,  Ont. 

^Bids  will  be  received  until  11  a.  m.,  Feb. 
23,  by  Chairman,  Board  of  Control,  Winnipeg, 
Man.,  at  the  office  of  M.  Peterson,  Secy.,  for 
the  necessary  labor  and  material  for  the  erec- 
tion of  a  public  bath  house  to  be  located  in 
Selkirk  Park.  Plans  and  specifications  may 
be  obtained  at  the  office  of  William  Bruce,  222 
McDermot  Ave.,  Winnipeg,  Man.,  .\rchitect. 

^Bids  will  be  received  until  noon.  March  1, 
by  David  Ewine,  Chief  Engineer  Power 
House.  Strathcona,  Alta.,  for  engine,  boilers 
and  generators.  Specifications  may  be  ob- 
tained of  A.  J.  McLean,  City  Engineer. 

®A.  W.  Girroir  and  Kinsman  Sweet,  Anti- 
gonish,  N.  S.,  nave  been  awarded  the  contract 
at  $35,000  for  constructing  a  breakwater  at 
Burke's  Head,  N.  S.,  for  the  Dominion  De- 
partment  of   Public  Works. 

The  city  of  Edmonton,  Alberta,  has  made 
formal  application  to  the  Dominion  Govern- 
ment for  power  rights  on  the  Grand  rapids 
on  the  Athabasca  River.  Plans  filed  with 
the  application  show  a  maximum  power,  if 
all  the  dams  are  built,  of  60,000  H.  P.  It  is 
hoped  to  interest  the  provincial  Government 
so  that  they  may  institute  some  such  scheme 
as  Ontario  has  in  Niagara  power.  If  this  is 
impossible  the  city  hopes  to  be  able  to  reserve 
rights  until  able  to  build  a  plant  and  distrib- 
uting  system  itself. 

Government  Engineer  Lamb,  at  London, 
Ont.,  has  received  instructions  to  prepare 
plans  for  a  breakwater  1,200  ft.  long  at  Port 
Stanley.  It  is  estimated  that  to  complete  the 
work  now  being  undertaken  will  cost  $250,000. 
The  sum  of  $60,000  has  been  appropriated  this 
vear  for  the  work. 


TRADE  NOTES. 

The  ,St.  Louis.  Mo.,  office  of  the  Baldwin  Lo- 
comotive Works,  of  Philadelphia.  P.a..  has  been 
removed  from  914  Security  Bldg.,  to  1613-14-],". 
Wright  Bids. 

Pawling  &  Harnischteger  Co..  Milw.aukee. 
Wis.,  builders  of  cranes,  hoists,  etc..  .anounce 
the  opening  of  a  branch  oflRce  at  5^3  Baronne 
St..  New  Orleans.  La.,  under  the  management 
of  Mr.   T.   "W.  Waddell. 

The  Power  and  Mining-  Machinery  Co.. 
manufacturers  of  rock  crushing,  mining  and 
smelting  transmission  machinery,  announce 
the    removal    of    their    Chicago    offlce    on    Feb. 


1  from  the  First  National  Bank  Building  to 
No.  S25  Old  Colony  Building. 

Mr.  Frank  P.  Sprague  has  opened  an  offlce 
in  the  New  York  Life  Bldg.,  Kansas  City, 
Mo.,  where  he  will  act  as  agent  for  a  general 
line  of  contractors'  supplies.  Including  Mill- 
burn  lights,  Oarland  steel  reinforcing  bars, 
Youngstown    llireproollng    metal    laths,    etc. 

The  J.  I.  Case  Threshing  Machine  Co.,  of 
Racine.  Wis.,  has  decided  to  make  an  aero- 
plane and  to  Introduce  it  to  the  public,  will 
exhibit  it  at  tlie  county  fairs  this  season.  The 
plane  will  be  flown  in  competition  with  other 
aviators  at  the  fairs  and  then  after  its  flights 
will  be  placed  In  the  Case  tent  with  the  other 
machinery   that   the   company   manufactures. 

Mr,  Howard  T.  Walsh  has  been  appointed 
manager  of  the  London  ollice  of  the  Sulli- 
van Machinery  Co..  Chicago,  111.  Mr.  J.  C. 
West,  sales  engineer  at  the  company's  gen- 
eral offices  in  Chicago  tor  the  past  ten  years, 
replaces  Mr.  Walsh  as  PacKic  Coast  manager. 
The  San  Francisco  office  of  the  company  is 
now  at  rooms  30S-309  Sheldon  Bldg.,  No.  461 
Market  St. 

The  Glidden  Varnish  Co.,  Cleveland,  C,  has 
sent  a  special  representative  to  South 
America  to  place  its  concrete  finishes  and 
waterproofings  among  the  Architects  and 
Engineers.  Their  Mr.  Tornero,  a  native  of 
South  America  sailed  on  the  25th  of  Janu- 
ary to  locate  permanently  in  Buenos  Aires, 
where  he  will  have  entire  charge  of  the  de- 
velopment of  the  concrete  coating  business 
of  the  Glidden  Varnish  Co.,  as  pertaining  to 
South  American   couritries. 

The  Sullivan  Machinery  Co.,  Chicago.  111., 
has  opened  a  branch  offlce  at  Spokane,  Wash., 
in  the  Hutton  Bldg.  Stocks  of  Sullivan  ma- 
chinery will  be  carried  as  at  present  in  Se- 
attle, Wash.,  and  Nelson,  B.  C,  by  the  United 
Iron  Works  and  the  Nelson  Iron  Works,  re- 
spectively. A  large  stock  of  rock  drills,  ham- 
mer drills,  repair  parts  and  air  compressors 
will  also  be  maintained  at  Spokane.  Mr. 
Austin  Y.  Hoy  will  be  in  charge  of  the  com- 
pany's interests  in  the  northwest,  with  head- 
quarters at   Spokane. 

Annually  between  Christmas  and  New 
Years  day  the  J.  W.  Parson  Co.,  Philadelphia. 
Pa.,  gives  an  exhibition  of  foundry  equipment 
and  supplies,  presenting  the  new  articles 
that  have  been  introduced  during  the  year. 
Expert  molders  and  craftsmen  are  employed 
who  show  each  machine  at  -work.  These 
men  are  able  to  demonstrate  in  detail  the 
how  and  wherefore.  About  300  foundry  men 
(iron,  steel  and  brass)  attended  the  last  ex- 
hibition. Among  the  new  labor  saving  ma- 
chinery shown  at  the  exhibit  were  the  fol- 
lowing: The  new  Whitehead  flask  bar  tuck- 
er to  tuck  the  sand  under  and  on  both  sides 
of  the  l^ars  at  the  same  time.  This  is  done 
while  in  a  standing  position  and  saves  the 
molder  from  bending  over  and  injuring  the  ends 
of    his    fingers.  Another    simple    device    was 

demonstrated  to  stop  the  runouts  in  foundry 
ladles  were  also  on  exhibition.  A  complete 
Paxson-Warren  sand-blast  outfit  with  the 
latest  improved  sand-blast  tumbling  barrel 
and  air  compressor,  also  tramrail,  hoists,  and 
small  capacity  overhead  cranes,  etc.,  were 
shown,  as  w^ere  the  new  Buch  hand  and  foot 
power  jar  r,amming  molding  machine  and 
the  new  Barker  rock-over  molding  machine 
for  air.  with  vibrator  attachment.  The  Pax- 
son-Colliau  cupola  under  construction  with 
the  new  side  inlets  to  take  the  blast  pipe 
more  readily,  and  the  new  idea  of  ironing 
foundry  ladles  were   also  noticed. 

The  Mead-Morrison  Manufacturing  Co., 
New  York  City,  reports  that  the  work  cov- 
ered by  its  contract  with  the  Crown  Cork  & 
Seal  Co.,  Baltimore,  is  nearing  completion. 
This  installation  consists  of  conveying  ap- 
paratus for  handling  raw  material  from 
railroad  siding  to  factory  and  finished  prod- 
uct from  factory  to  railroad-  The  raw  ma- 
terial includes  tin  plate,  cork  and  general 
supplies.  The  finished  product  are  cases 
weighing  about  500  lbs.  each.  The  plant  is 
interesting  principally  from  the  fact  that  the 
shipping  shed,  or  railroad  siding  is  about  50 
ft.  below  the  basement  of  the  factory.  The 
means  for  conveying  material  from  factory 
to  Shipping  shed  is  a  shuttle  cable  road, 
which  runs  through  a  concrete  waterproof 
tunnel  passing  under  Guilford  ave.  The  grades 
are  heavy  with  a  number  of  curves. 
Mead-Morrison  Co.  also  has  in  course 
of  construction  for  the  Cuba  Railroad 
Company  at  Antilla.  Cuba.  a  large 
coal  and  ore  handling  bridge.  Among 
the  contracts  recently  closed  by  the 
lowing:  Contract  with  the  Louisville  Cement 
Co.  for  furnisliing  McCaslin  Conveyor  to 
handle  crushed  rock  from  Gates  Gyratory 
Crusher  No.  12.  This  conveyor  will  have  a 
capacity  in  excess  of  200  tons  per  hour.  Con- 
tract with  the  Boston  Elevated  Railroad  for 
installing  complete  coal  unloading  and  stor- 
age plant  for  the  new  power  house  at  South 
Boston.  This  plant  will  include  unloading 
towers  of  the  latest  design  (one-man  con- 
trol) cable  road  and  rehandling  and  pick-up 
bridge.  Contract  with  the  Edison  Electric 
Illuminating  Co..  Boston.  for  equipping 
their  plant  at  Soiith  Boston  with  coal  han- 
dling  machinery. 


•J"  indicates  •work  now  open  for  bids.        ®  indicates  a  contract  let  recently. 
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Myron  Chace  Clark. 

I'o  those  who  knew  Myron  C.  Chirk  per- 
sonally, and  perhaps  to  many  who  knew  him 
only  by  correspondence,  or  by  name  as  a  pub- 
lisher, it  will  be  of  value  to  read  something 
of  his  successful  career  and  of  the  qualities 
that  contributed  to  it.  Records  of  lives  such 
as  liis  should  be  particularly  inspiring  to  other 
young  men  who  are  struggling  to  accomplish 
something  really  worth  while.  We  say  other 
young  men,  for  he  was  still  of  those  who  are 
counted  young,  as  his  thirty-eighth  birthday 
would  have  been  April  20. 

fMyron  C.  Clark  was  born  in  Elizabeth, 
N.  J.,  April  20,  1873,  and  died  at  Colorado 
Springs.   Feb.  9,   1911,  after  an  illness  of  two 
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and  a  half  years.  The  publishing  company 
that  bears  his  name  was  at  first  a  partnership 
nrganization,  Mr.  Halbert  P.  Gillette  being 
his  partner,  and  was  later  incorporated  as  a 
stock  company.  The  partnership  began  in 
1904,  less  than  seven  years  ago,  when  Clark 
was  thirty-one  years  of  age.  Therefore  his 
life's  most  effective  work  was  crowded  into 
less  than  five  years  time — the  period  preceding 
the  illness  that  finally  culminated  fatally.  'l"he 
brevity  of  this  period  makes  even  more  marked 
the  success  that  was  achieved.  We  believe  it 
is  quite  without  precedent  that  so  large  a  pub- 
lishing business  in  the  technical  field  has  been 
created  in  so  short  a  time. 

After  having  received  a  high  school  train- 
ing Clark  took  various  positions,  none  of 
which  suited  him  well  until  he  entered  the 
office  of  the  New  York  JVorld  in  1891. 
From  that  time  he  felt  sure  of  his  own  fitness 
to  succeed  in  the  field  of  publishing.  In  1897 
he  left  the  World  and  took  a  position  in  the 
construction  news  department  of  Engineer- 
ing Neivs,  and  later  was  given  charge  of  the 
book,  and  subscription  departments.  It  was 
here  that  his  real  ability  began  to  show  itself. 
The  writer  recalls  witnessing  an  incident  that 
serves  to  indicate  one  of  his  great  traits  of 
character — his  conscientious  thoroughness. 

An  engineer  had  come  to  the  sales  office  to 
find  some  book  that  would  give  specific  detailed 
information  on  brush  revetments  for  river 
bank  protection.  Clark  replied  that  no  book 
supplied  any  very  satisfactory  information  on 
the  subject,  but  that  such  and  such  a  volume 
of  the  transactions  of  such  and  such  a  society 
contained  a  paper  by  so  and  so  on  brush 
protection  for  river  banks.  The  engineer  took 
down  the  reference,  and  then  Clark  gave  him 
two  more  references  to  periodic  literature, 
even  naming  authors  and  dates  of  publication. 
This  incident  attracted  the  attention  of  the 
writer  less  because  of  the  really  wonderful 
feat  of  memory  that  Clark  had  displayed  than 
because  of  the  trait  of  character  that  was  dis- 
closed. When  asked  how  he  came  to  know 
about  the  articles  on  river  bank  protection, 
he  replied  : 

"The  same  question  comes  to  nie  quite  fre- 
quently, and  I  feel  that  it  is  my  business  to 
be  able  to  answer  our  customers  on  anything 
that  pertains  to  engineering  literature.  If  1 
can  not  refer  them  to  books,  then  I  do  the  next 
best  thing  and  refer  them  to  articles,  papers 
and  reports.  Yes,  that  involves  some  work  on 
my  part — but  what  am  I  here  for?" 

Most  young  men  in  his  position  would  have 
thought  that  their  pay  envelope  was  a  suffi- 
cient answer  to  such  a  question.  Clark  did 
not.  His  aim  was  to  know  in  considerable 
detail  the  contents  of  every  engineering  book 
published  by  every  firm  m  America  and  Eng- 
land, and  he  did.  He  probably  read  more 
books  on  engineering  than  ninety-nine  engi- 
neers in  every  hundred.  Not  a  review  of  :iny  new 
engineering  book  escaped  his  attention.  Gifted 
with  a  memory  that  was  phenomenal,  he  li;id  all 
this  information  at  his  tongue's  lip.  More- 
over, as  alx)ve  indic.ited,  he  had  not  stopped 
with  the  reading  of  books,  but  had  searched 
periodic  engineering  literature  for  answers  to 
questions  of  book  buyers  seeking  specific  in- 
formation. It  is  not  .'i  nirilter  of  wonder  that 
any  book  business  willi  which  he  was  con- 
nected had  a  rein:irk:ible  growtli,  nor  is  it  any 
wonder  that  his  jiulgnieiit  as  to  the  real  value 
of  a  book  manuscript  "n  an  engineering  sub- 


ject  was   exceptionally   good,   even   though   he 
himself  was  not  an  engineer. 

Success  often  seems  to  outsiders  to  be  a 
matter  largely  of  chance,  and  it  can  not  be 
denied  that  chance  does  send  favorable  winds 
as  well  as  unfavorable  storms ;  but  the  skilled 
navigator  makes  the  best  of  both. 

Clark  early  made  it  his  object  to  become  the 
most  efficient  seller  of  technical  books  in  the 
country,  and  we  believe  he  has  never  had  a 
superior — probably  never  an  equal. 

In  addition  to  his  splendid  mental  equip- 
ment, he  was  so  genuinely  interested  in  every 
man  who  came  in  contact  with  him  that  his 
personality  was  an  important  aid  in  his  busi- 
ness affairs.  There  was  nothing  affected  about 
him.  He  loved  his  fellow  man,  and  he  showed 
it  so  unconsciously  that  he  created  friend- 
ships on  the  instant.  The  writer  met  him 
only  a  trifle  more  than  eight  years  ago,  but, 
until  something  arises  to  remind  him  of  dates 
and  the  passing  of  time,  he  finds  it  hard  to 
realize  that  Clark  was  not  a  boyhood  friend — 
yes,  even  a  close  kinsman. 

Ill  1904  Clark  opened  an  office  in  the  Park 
Row  building,  New  York  City.  His  capital 
was  mainly  his  knowledge  of  the  technical 
book  business  and  his  courage.  The  first  year 
of  the  new  publishing  firm  was  one  to  try  the 
nerves  of  the  members — quite  the  usual  hand 
to  mouth  history  of  most  small  business  or- 
ganizations having  huge  hopes  and  bank  bal- 
ances inversely  proportioned  thereto.  To  add 
more  worry  to  it  all  the  office  and  salesroom 
— all  in  a  12x12  space — was  burned  out 
through  the  carelessness  of  an  office  boy. 
Most  of  the  small  stock  of  books  was  dam- 
aged and  the  manscript  of  the  "Handbook  of 
Cost  Data"  barely  escaped  destruction.  As 
Clark  surveyed  the  sopping  ruin  left  by  the 
firemen  he  said  he  guessed  the  Myron  C.  Clark 
Company  was  not  doomed  to  be  snuffed  out 
immediately,  for  the  most  valuable  asset  in  the 
rnom  had  not  been  burned,  while  the  rest  was 
covered  by  a  fire  insurance  policy  taken  out 
but  a  few  weeks  previously.  He  was  quite 
prciphetic  in  his  optimism,  for  a  short  time 
l.itor  the  publication  of  the  manuscript  that 
had  escaped  the  flames  marked  the  turn  of 
the  financial  tide.  With  an  unflagging  zeal 
ami  with  all  the  skill  he  possessed,  Clark  con- 
centrated his  efforts  upon  the  sale  of  the  book. 
It  is  doubtful  whether  any  technical  book  had 
e\'er  before  had  the  sale  that  he  secured  for 
tlie  "Handbook  of  Cost  Data"  in  the  same 
period  of  time.  At  any  rate,  no  published  rec- 
nnis  of  such  book  sales  show  the  equal  of 
wli:it    he   effected 

It  is  a  common,  but  fallacious,  opinion  that 
a  re:illy  good  book  will  sell  itself.  In  these 
niiKlern  days  of  many  books  and  much  adver- 
tising, it  requires  not  only  a  satisfactory  book 
but  vigorous  and  skillful  salesmanship  to  make 
nun  take  enough  notice  to  buy.  Advertising 
nni^t  be  honest  to  be  really  successful,  but 
there  must  also  be  brains  put  into  the  adver- 
tising to  bring  great  results — brains  and  en- 
ergy, it  is  not  merely  enough  to  know  how 
to  do  a  thing — to  possess  the  necessary  skill. 
Em  rgy  must  be  wedded  to  skill.  Clark  lacked 
neitlu-r.  Indeed  his  energy  was  so  tremendous 
that  it  was  often  his  undoing,  and  finally  was 
a  contributary  cause  of  his  early  death. 

Ihc  successful  issue  of  their  engineering 
book  business  led  the  Myron  C.  Clark  Publish- 
ing Co.  to  engage  in  the  publication  of  tech- 
nical   journals.     .'Vccordingly    on    the    first    of 
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January,  1906,  the  first  issue  of  Engineering- 
Contracting  appeared.  It  was  then  a  month- 
ly periodical  and  was  temporarily  issued  in 
combination  with  the  Hoiidnioslcr  iii'rf  Forc- 
iiuiii.  a  railway  ninntlily  that  had  just  been 
purchased  by  the  Myron  C.  Clark  Company. 
Three  months  later  Coiilivirt  News,  a  weekly 
paper  for  contractors,  was  bought  and  comliined 
with  ENiiiNEERiNc.-Co.NTR.MTiNG.  and  the  Road- 
iiuistcr  and  Foreman  was  thereafter  issued 
separately.  A  year  later  the  main  office  of 
the  Clark  company  was  moved  to  Chicago,  and 
the  Engineering  ll'orld,  a  weekly  periodical 
for  civil  engineers,  was  purchased  and  com- 
bined with  Engineering-Contr.\cting.  From 
that  time  the  growth  of  this  journal  was  very 
rapid,  .-\nother  leap  forward  occurred  in  the 
autumn  of  190(1,  when  The  Dirt  Mover,  a  pa- 
per having  a  large  circulation  among  railway 
and  grading  contractors,  was  combined  with 
this  journal. 

rhe  purchase  of  these  various  periodical.'^ 
required  courage  and  confidence  in  the  ulti- 
mate outcome,  for  debts  were  incurred.  But 
even  the  panic  of  1907  did  not  cause  Clark  to 
lose  heart  in  the  face  of  possible  heavy  loss 
of  business.  In  a  letter  to  the  writer  he  said : 
'"I  agree  with  you  that  this  is  no  time  to  go 
with  the  crowd.  Let  us  rather  spend  more 
money  than  ever  to  build  up  our  paper.  These 
hard  times  may  prove  to  be  a  blessing  to  us 
m  disguise." 

Courageous  optimism  Clark  possessed  to  a 
fault,  but  he  backed  his  optimism  with  some- 
thing more  than  hopes  that  good  things  would 
"turn  up."  He  plunged  in  determined  to 
make  them  turn  up.  Luck  may  have  aided 
him.  but  mainly  because  luck  seems  to  follow 
llie  precept  that  to  him  that  hath  shall  be 
given. 

To  those  engaged  in  professional,  or  artistic 
work  only,  it  may  seem  strange  that  men  of 
business  affairs  have  ideals  like  their  own, 
that  business  is  more  than  a  "sordid  struggle 
to  make  money."  But  successful  men  of  all 
types — literary,  military  or  commercial — have 
one  great  motive  in  common,  namely  the  de- 
sire to  excel.  All  aim  to  be  leaders  in  their 
respective  vocations.  The  higher  type  of  mod- 
ern business  man  is  strongly  actuated  by  an- 
other motive.  He  aims  to  efifect  economies  of 
production  or  distribution  that  will  add  to  the 
general  welfare  of  mankind.  In  the  field  of 
technical  publishing  this  last  named  motive 
often  takes  precedence  of  the  first.  The  pub-, 
lisher  of  an  engineering  periodical  regards  it 
as  an  instrument  of  education — a  school,  col- 
lege, university,  all  in  one.  And  the  pride  that 
he  feels  in  its  growth  is  not  a  whit  less  than 
that  felt  by  the  president  of  the  greatest  of 
universities.  Indeed,  what  university  can  be- 
gin to  match  a  large  engineering  journal  in 
numbers  of  students?  An  engineering  college 
with  an  enrollment  of  a  thousand  men  rightly 
is  regarded  large.  An  engineering  journal 
with  less  than  ten  times  that  number  of  sub- 
scribers is  scarcely  noteworthy  as  to  size.  To 
be  instrumental  in  creating  a  large  technical 
journal  of  great  educational  influence  is  an 
ideal  worthy  of  any  man's  ambition,  and  this 
was  Clark's  ideal. 

It  has  often  been  said  that  our  real  Amer- 
ican poets  compose  their  dramas  in  steam, 
in  steel,  in  factory  and  in  the  products  of  the 
press,  that  our  men  of  imagination  write  with 
the  great  stylus  of  a  business  organization  far 
more  often  than  with  the  pen  of  the  dramatist. 


We  lose  and  we  gain  in  consequence.  We 
lose  many  a  magnificent  march  of  words.  VVe 
gain  a  more  niagnificent  march  of  events. 

Clark  worked  to  accomplish  his  ideal  with 
all  the  zeal  of  a  poet  at  a  masterpiece,  aiul 
with  a  poet's  disregard  of  self.  His  own  bod- 
ily needs  were  forgotten,  so  absorbed  was  he 
in  his  dream.  And  was  this  done  for  the 
profit  he  hoped  some  day  to  secure?  We  that 
knew  him  realize  more  fully  than  ever  how 
little  money  meant  to  him  except  as  a  tool 
with  which  to  build.  He  was  an  idealist  as 
truly  as  Emerson,  although  his  type  of  mind 
was  such  as  to  lead  him  to  work  with  con- 
crete things  rather  than  with  speculative 
thought  and  pre.ichinciit.  There  was  so  miicli 
of  heart  in  tlu-  man  that  he  idealized  even  in- 
animate things.  lie  saw  in  the  thing  created 
a  part  of  the  soul  of  its  creator.  It  actually 
gave  I'lim  pain  to  see  a  book  maltreated.  Dur- 
ing his  illness  a  thoughtless  nurse  set  a  wet 
glass  on  a  copy  of  the  "Handbook  of  Cost 
Data."  which  he  kept  beside  his  bed.  The 
reprimand  she  received  startled  her,  for  he 
rarely  spoke  harshly  under  any  provocation. 
It  was  beyond  his  endurance  to  witness  any 
defacement  even  of  the  cover  that  bound  the 
work  of  one  of  his  friends. 

Integrity,  optimism  and  kindly  consideration 
of  his  fellow  man  were  noteworthy  traits  of 
Clark's  charater.  We  have  mentioned  al.so  his 
idealistic  temperament,  and  have  touched  upon 
his  moral  courage.  Nothing  could  move  him 
from  a  course  that  he  believed  to  be  right. 
He  was  as  inexorable  as  a  law  of  nature. 
It  remained  for  his  last  illness  to  bring  into 
full  evidence  his  physical  courage.  When  an 
attack  of  pneumonia  developed  into  tubercu- 
losis two  and  a  half  years  ago,  he  telegraphed 
for  the  writer,  and  said  that  he  feared  a  deatli 
sentence  had  been  pronounced  upon  him.  He 
entertained  few  of  the  false  hopes  commonly 
ascribed  to  those  afflicted  with  this  disease, 
but  calmly  composed  himself  to  meet  the  worst 
if  it  should  come,  but  determined  to  fight  to 
the  end.  Although  he  suffered  great  physical 
pain  at  times,  he  gave  little  or  no  external 
evidence  of  it.  His  fortitude  remained  un- 
shaken to  the  last.  But  a  few  weeks  ago  he 
sent  a  telegraphic  message  to  the  editorial  and 
business  staflf  of  this  journal.  It  was  his  last 
direct  word  to  them,  a  cherry  word  of  Christ- 
mas greeting. 

Kind,  true,  brave  friend,  you  are  gone,  leav- 
ing the  memory  of  no  faults  but  one — utter 
disregard  of  self. 


A   Successful  Local  Association    of    a 
National  Engineering  Society. 

Sectional  associations  of  members  of  na- 
tional societies  of  engineers  generally  fall 
short  of  full  success  in  America.  This  is 
perhaps  due  to  the  rather  remarkable  devel- 
opments of  the  local  engineering  society 
Such  societies  as  the  Western  Society  of  En- 
gineers, the  Boston  Society  of  Civil  En- 
gineers, the  Engineering  Association  of  the 
South,  the  Pacific  Northwest  Society  of  En- 
gineers and  others  too  numerous  to  mention 
leave  very  little  reason  for  the  local  chapter 
or  sectional  association  of  members  of  the 
large  national  societies.  The  members  of  the 
national  societies  who  reside  in  any  section 
of  the  country  find  ready  means  in  the  local 
society  of  that  section  not  only  for  associa- 
tion in  society  work  with  one  another,  but 
also  with  other  engineers  not  members  of 
national  societies.  We  are  reminded  of  these 
conditions  by  the  printed  statement  which 
lies  before  us  of  the  year's  work  of    the  San 


Francisco    Association    of     Members    ni      the 
.•\merican    Society    of    Civil    Engineers. 

This  association  has  a  membership  of  1_'4 . 
engineers  all  belonging  to  the  American  Sn 
ciety  of  Civil  Engineers  and  ti4  of  which 
are  of  the  grade  of  full  member.  During  the 
year  six  meetings  of  this  association  wire 
held  with  an  average  attendance  of  .50  mem- 
bers. Financially  the  association  is  prosper- 
ous, having  accumulated  a  balance  above  all 
expenses  of  some  $2,200.  We  give  these 
data  merely  as  confirmatory  evidence  of  the 
success  of  the  association,  which  is  best  repre- 
sented by  the  papers  and  discussions  it  has 
presented  to  the  transactions  of  the  parent 
society.  To  name  the  papers  alone,  there 
were  "A  Concrete  Water  Tower  for  the  Citv 
of  Victoria,  ,B.  C.  ;"  'The  Failure  of  the  Yuba 
River  Debris  Barrier,"  "Results  Obtained  bv 
thc  Coos  Bay  Jetty,"  "Study  of  the  Present 
Water  Supply  of  Sacramento  and  a  Proposed* 
Means  of  Improvement."  and  "The  Construc- 
tion of  the  Lake  Arthur  Earth  Dam  in  Placer 
Co."  Those  who  have  read  the  "Proceed- 
ings" of  the  American  Society  during  the 
past  year  will  recognize  in  these  papers  some 
of  the  best  work  done  by  the  Society  mem- 
bers in  the  way  of  technical  writing. 

Our  purpose  in  making  this  schedule  of  the 
.Association's  work  is  to  note  the  fact  that 
it  is  within  the  ability  of  a  local  chapter  or 
section  of  a  national  engineering  society  to 
be  a  very  useful  clement  in  the  society's 
work.  We  suspect  that  the  year's  transac- 
tions of  the  American  Society  will  not  show 
from  any  other  center  of  membership  ex- 
cept New  York  city,  within  several  of  as 
many  original  papers  as  are  listed  from  the 
San  Francisco  chapter.  This  may  not  be 
because  the  formal  association  of  the  Cal- 
ifornia members  into  a  local  section  con- 
centrated and  developed  their  activities,  but 
the  supposition  is  warranted  that  it  did. 
.\nother  point  that  seems  probable  is  that  the 
success  of  this  national  society  chapter  work 
in  San  Francisco  comes  in  a  considerable 
measure  from  the  fact  that  no  local  engineer- 
ing society  comparable  in  vitality  with  those 
named  in  our  opening  paragraph  exists  in 
San  Francisco  or  anywhere  on  the  Pacific 
coast  nearer  than  the  State  of  Washington. 
Whether  this  last  opinion  be  a.greed  with  or 
not,  it  stands  evident  that  the  San  Francisco 
.Association  has  proved  the  value  of  its  ex- 
istence and  gives  encouragement  toward  the 
formation  of  other  chapters  in  other  sections 
of  the  country  that  are  centers  of  member- 
ship, and  where  local  engineering  society 
facilities  are  similarly  lacking. 


Electrification      of      Steam      Railroad 
Terminals  in  the  City  of  Chicago. 

During  the  past  six  months  a  systematic  in- 
vestigation of  the  smoke  problem  of  Chicago 
has  lieen  in  progress.  This  investigation  has 
been  thorough,  and  is  the  lirst  complete  analy- 
sis of  the  kind  ever  undertaken  in  any  Amer- 
ican city.  In  a  paper  presented  before  the 
Western  Society  of  Engineers,  an  abstract 
of  which  is  given  in  this  issue,  Mr.  Paul  P. 
Bird,  chief  smoke  inspector  of  the  city  of 
Chicago,  gives  the  final  results  of  this  in- 
vestigation. In  this  paper  not  only  is  the 
total  volume  and  density  of  smoke  given,  but 
definite  percentages  are  presented  indicating 
just  what  part  of  the  smoke  nuisance  each 
class  of  smoke  producer  is  responsible   for. 

The  steam  railroads  are  found  to  be  by  far 
the  worst  offenders.  It  is  stated  that  loco- 
motives use  only  lS'/4  per  cent  of  all  the  coal 
consumed   in   the   city,   but   that   they   produce 

13  per  cent  of  the  total  smoke  and  over  one- 
lialf  of  the  dirt.  It  is  shown,  further,  that 
this  is  largely  due  to  the  unavoidable  condi- 
tions under  which  locomotives  operate,  and 
that  under  the  best  possible  conditions  they 
would  still  be  responsible  for  29  per  cent  of 
the   smoke.     It   is  estimated  that  560  tons,  or 

14  car  loads,  of  fine  coal  and  ash  are  thrown 
daily  from  locomotive  smoke  stacks  within 
the  city  limits.  For  an  explanation  of  the 
difficulties  to  be  encountered  in  using  other 
fuel  than  bituminous  coal  the  reader  is  re  ■ 
f erred  to  Mr.  Bird's  paper.  What  is  of  in- 
terest to  us  now  is  the  conclusion  reached  in 
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tln'  paper.     It  is  perhaps  the  only  h'gical  con 
clnsiun,  and  is  as   folhiws  : 

Th€  study  that  has  heeti  made  along  these 
lines  indicates  clearly  that  electrification  offers 
the  only  final  satisfactory  solution  of  the  lo- 
comotive smoke  prohlem.  The  use  of  special 
fuel  for  preventing  smnk.-  un  stc;im  locomotives 
is  only  a  makeshift  anil  niil  not  satisfy  the 
public. 

This  conclusion  naturally  lirinys  up  the 
■questions  of  cost  and  of  practicahility  gener- 
ally. Representatives  ol  railroad  companies 
present  at  the  discussion  of  the  paper  argued 
that  the  cost  would  be  prohibitive;  and  that 
the  installation  of  any  jirescnt  system  of  elec- 
tritication  would  result  in  continual  and  seri- 
ous loss  of  life  among  the  operatives  in  con- 
gested yards.  A  report  of  the  Metropolitan 
District  Board  of  Boston  was  read  giving  in 
detail    the    results    of    an    invcstioiation    in    re- 


gard to  the  electrification  of  steam  railroad 
terminals  in  that  city.  In  this  report  electri- 
fication was  found  to  lie  impracticable  on  ac- 
count of  its  enoriniius  cost,  and  objectionable 
on  account  of  the  dangers  attending  opera- 
tion. Conditions  in  lioslon  are  somewhat 
similar  to  those  in  Chicago,  and  it  was  pointed 
out  that  the  magnitude  of  the  prnblem  as  pre- 
sented in  Chicago  is  such  as  to  ni.Mkc  elec- 
trification  practically  an  inipossibilit\ . 

The  greatest  terminal  electrilication  ever  un- 
dertaken in  this  country  is  that  of  the  New 
York  Central  terminals  in  New  York  city. 
This  was  thought  to  be  a  difficult  problem. 
l!ut  it  may  be  said  withcnit  exaggeration  that 
it  was  insignificant  in  comparison  with  that  of 
electrifying  the  railroad  terminals  of  Chicago. 
In  fact  nothing  comparable  with  the  latter 
has  ever  lieen  undertaken. 

Within    the    cit>    limits    there    are'  iiTm    niiles 


of  mam  tracks  and  1,,"i1l'  miles  of  sidings, 
making  a  total  of  practically  2,200  miles. 
There  arc  dozens  of  terminal  and  transfer 
yards,  many  of  them  being  as  large  as  the 
New  York  Central  terminal,  and  numerous 
transfer  connectimis  between  different  y.'irds 
and  main  lines. 

So  far  as  is  known  the  cost  of  such  an 
imderlaking  h:is  never  been  estimated,  nor  has 
the  problem  of  safety  m  ojieration  been  solved. 
On  Dec.  1!)  the  Cliic;Lgo  Associaticm  of  Com- 
merce, which  has  had  experts  working  on  the 
problem  for  the  past  18  months,  presented  a 
preliminary  report  to  the  city  couticil  and 
asked  for  the  aid  of  the  city  in  continuing  its 
investigations.  The  details  of  this  report  have 
not  been  made  public. 

When  these  investigations  are  completed, 
and  not  tmtil  tlien,  will  there  be  sufficient  data 
.-ivailablc  to  warrant   .i   defmitc  conclusion. 


CONCRETE    AND     REINFORCED    CONCRETE    SECTION 


Methods    and    Cost    of    Reinforcing    a 

Steel  Bridge  with  Concrete. 

Tlie  use  of  concrete  for  stiffening  the  col- 
umns of  steel  trestles  and  for  tnaking  old 
steel  trestles  permanent,  has  been  success- 
full.\  accomplished  by  the  Wabash  R.  R.  On 
•one  of  the  bridges,  thus  reinforced,  the  St. 
Ch.-irles  Bridge  over  the  Missouri  River,  the 
sa\iiig  has  been  about  $1HI.OI|0  as  compared 
with    the   cost   of   a   new   trestle.     The   saving 
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Fig,   1 — Details  of   Reinforcing  for  Columns. 

per  lineal  foot  is  about  ^.'-iL'.-'n  for  this  trestle 
which  averages  about  40   ft.  in  height. 

Before  the  work  was  started,  estim.ates  were 
made  of  the  probable  cost  of  a  new  trestle  to 
replace  the  present  one  and  also  of  the  prob- 
able cost  of  doing  the  work  as  it  has  now 
been  carried  out.  Assuining  the  concrete  to 
cost  $G  per  cu.  yd.  and  the  steel,  l  cts.  per  lb. 
in  place,  it  was  found  that  the  cheapest  new 
structure  that  could  be  built  was  one  consist- 
ing of  4.5-ft.  deck  girder  spans  on  concrete 
piers,  and  the  cost  of  such  a  structure  would 
lie  $-50  per  lin.  ft.  With  the  same  unit  prices, 
the  cost  of  a  new  trestle  composed  entirely 
of  steel  with  towers  HO  ft.  in  length  and 
intermediate  spans  of  GO  ft.,  was  found  to  be 
$j3  per  lin.  ft.,  and  if  the  intermediate  spans 
were  made  30  ft.  instead  of  lid  ft.,  the  cost 
would  be  $56  per  lin.  ft.,  but  if  the  intermedi- 
ate spans  were  made  15  ft.  instead  of  (iO  ft,, 
the  cost   would   be  $51   per   lin.    ft. 

By  way  of  comparison  with  the  above  esti- 
m.Tite,  the  steel  columns  of  the  St.  Charles 
bridge  approaches  have  been  reinforced  with 
concrete  at  a  cost  of  $7.:!o  per  lin.  ft.  of  tres- 
tle. It  is  estimated  that  the  cost  of  steel 
stringers  to  replace  the  old  wooden  ones  will 
be  $10.50  per  lin.  ft.  in  place,  making  the 
total   cost    of   strengthening  the   trestle  $17.80 


per  lin.  ft.  The  s.nnig.  therefore,  fncr  a 
structure  costing  $.')0  per  lin.  fi.  is  $H2.2o  jier 
lin.  ft.,  and  as  this  trestle  is  4.:Ul'  ft.  long, 
the  total   saving  amounts  to  about   $140,000. 

It  must  be  noted  that  there  will  be  an  addi- 
tional saving,  as  the  amount  of  salvage  that 
would  accrue  from  the  sale  of  materials  in 
the  old  trestle  w-ould  be  much  less  than  the 
cost- of  removing  the  trestle.  Another  fact 
worth  noting  is  that  this  kind  of  work  can  be 
done  gradually  at  a  cost  which  would  be  but 
little  more  than  the  present  maintenance  ex- 
penses. The  trestle  as  now  reinforced,  as 
estimated  from  previous  column  tests,  and  in- 
spection of  the  completed  work,  will  carry 
any  engine  that  it  is  possible  to  build. 

Tests. — Tests  made  upon  columns  of  the 
type  used  in  the  St.  Charles  Bridge  showed 
that  the  effect  of  reinforcing  thetn  with  con- 
crete was  practically  to  double  their  strength. 
These  tests  were  made  (1)  upon  a  5  ft.  length 
of  Phoenix  column  which  was  cut  from  a 
column  27  ft.  long.  The  column  was  8  ins. 
in  diameter ;  the  thickness  of  the  metal  was 
5/16  in. ;  its  area  of  cross  section  was  12  sq. 
ins.,  and  its  weight  188.5  lbs.  (2)  Upon  the 
remaining  length  of  22  ft.  cut  from  the  27 
ft.  column  and  reinforced  with  a  1 :3  mix- 
ture, placed  inside  and  outside  of  the  column. 
Its  shape  was  octagonal,  its  short  diatncter 
being  18  ins.  The  Phoenix  column  was  not 
exactly  concentric  at  one  end  of  the  rein- 
forced column,  being  about  V2  in.  out  of 
center.  The  test  showed  that  this  eccentric- 
ity had  an  appreciable  effect.  The  short  piece 
was  tested  under  an  increasing  load  up  to 
519,000  lbs.  It  showed  a  deflection  of  about 
Vi  in.  and  shortened  about  1  in.  Scaling  be- 
gan at  about  350,000  Ihs.  The  reinforced  col- 
umn show^ed  a  slight  spalling  near  the  base 
at  419,000  lbs.  At  594,000  lbs.  the  column  had 
cracked  and  spalled  at  all  faces  near  the  base 
and  the  column  had  shrotened  about  0.001  in. 
The  deflection  from  the  vertical  atnounted  to 
about  .1  in.  but  increased  rapidly  to  about  3 
ins.,  about  6  ft.  above  the  base  liefore  the 
load  was  completely  removed.  After  these 
laboratory  tests,  which  were  made  at  the  Uni- 
versity of  Illinois,  a  practical  field  test  was 
made  by  applying  the  method  to  one  bent  of 
the  bridge  and  making  observations  for  one 
year  to  see  whether  any  deterioration  would 
be  caused  by  vibration  due  to  traffic.  No  ef- 
fect whatever  was  observed  and  the  method 
was  therefore  adopted  and  has  been  used  on 
two  of  the  Wabash  R,  R.  bridges  up  to  the 
present  time. 

Cnnstruction  Work.—  '\'\K  contractor  for  the 
work  on  both  bridges  was  furnished  with  ma- 
terials f.  o.  b.  cars  at  the  site,  with  "de;id- 
heail"  freight  on  all  lumhci'.  tools  and  equip- 
ment, and  free  transportation  of  laborers,  all 
of  which  materially  re<iiu(il  the  cost  of  con- 
struction to  the  conlr.ictor. 

In  the  two  approaches  to  the  St.  Charles 
Bridge  there  are  300  colunms,  40  to  50  ft. 
high,  tied  in  groups  of  four,  with  transverse 
and  longitudinal  stni'.s  to  form  towers.  These 
columns,    with    the    -x.-.ption    .if    the    built-up 


shapes  at  the  strut  crossings,  are  of  the  Phoe- 
ni.x  section.  An  18-in.  octagonal  section  for 
the  Phoenix  columns  was  adoiited  and  a  24-in. 
square  section  was  used  for  the  sections  at 
the   street   crossings. 

With  the  exception  of  the  bases,  which 
were  poured  by  hand,  each  tower  was  poured 
monolithically.  using  a  1  :3  mortar  reinforced 
with  No.  6  spiral  hooping  for  the  Phoeni.x 
columns  and  with  1  in.  square  bars  for  those 
at  the  street  crossings.  Despite  the  excessive 
length  of  the  columns,  the  troublesome  con- 
nectin.g  struts  with  their  knee  braces,  and  the 
frequent  vibrations  due  to  the  re.gular  traffic, 
a  remarkably  smooth  job  was  obtained,  with 
faces  true  to  line  and  free  from  honeycotnb 
or  cracks.  In  placing  the  reinforcement  and 
the  fortiis,  hanging  scaffohls  were  used  :  the 
steel  gang  on  one  scaffold  being  closely  fol- 
lowed by  the  carpenter  force  on  another.  The 
scaffolds  were  used  again  in  the  wrecking. 

The  %-in.  forms  were  cut,  in  sections  of 
approximately  14  ft.  so  that  they  could  be 
used    six    times,    thus    reducing    the    carpenter 
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Fig.   2 — Details  of   Octagonal    Forms  for    En- 
casing   Steel    Columns. 


co>;t.  nccess;iril>  high,  because  of  the  cutting 
and  framing  .irouinl  the  struts  and  lateral 
braces.  The  spiral  reinforcement  although 
very  effective,  was  comparatively  expensive 
because  of  the  "cork  screw"  fashion  in  which 
it     had    to    be    apidied.      The    experiment    of 
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using  wire  mesh  with  equivalent  cross  sec- 
tional area  of  steel,  was  made  and  proved  less 
expensive,  in  labor.  This  test  was  made  near 
the  close  of  the  job  after  all  the  spirals  were 
on  hand,  and  was  intended  only  for  the  gen- 
eral information  of  the  contractors. 

The    concrete     was     made     with    a   mixer 
mounted   on    a   work   train   and   the   materials 


Construction    Costs    on    the    Panama 

Canal  for  the  Last  Three 

Months  of  1910. 

Construction  costs  on  the  Panama  Canal  for 
the  15  months  ending  Oct.  1,  1910.  were  sum- 
marized  in   our   issues   of    Dec.   7.    14   and   21. 


/'/m  CC 


r 

1 

1 

1 

\- 

.J 

1 

-1 

Plan 


[levalion 


Fig.   3 — Details   of  Column    Forms   and     of    Reinforcing  in  Bases  and  Caps. 


were  carried  in  bins  upon  the  car  with  the 
mixer.  The  concrete  was  poured  into  the 
forms  through  spouts  leading  from  the  mi,xer 
to  the  column  caps.  The  work  train  was  fre- 
quently interrupted  and  sidetracked  for  pass- 
ing traffic,  but  this  lost  time  was  used,  as  far 
as  possible,  in  refilling  the  material  bins. 

The  cost  of  the  work  to  the  contractor,  al- 
lowing 90  cts.  per  bbl.  of  cement  and  .50  cts. 
per  cu.  yd.  for  sand,  was  $12.4.5  per  cu.  yd. 
of  concrete  or  an  average  of  $16.5  per  tower. 
This  cost  includes  the  following  items :  Ma- 
terial for  concrete;  material  for  forms;  labor 
building,  placing  repairing  and  removing 
forms;  labor  piacing  reinforcement;  labor 
mixing  and  placing  mortar ;  labor  unloading 
and  rigging;  equipment;  administration  and 
miscellaneous  labor.  The  contract  was  let  on 
a  percentage  basis  with  a  guaranteed  maxi- 
mum which  closely  approximated  the  actual 
cost.  The  structure  was  completed  in  5 
months. 

In  conclusion  we  wish  to  acknowledge  our 
indebtedness  for  the  information  used  in 
preparation  of  this  article  to  the  Wm.  P. 
Carmichael  Co.,  Engineers  and  Contractors  of 
St.  Louis  Mo.,  who  executed  the  construction 
work,  and  to  Mr.  A.  O.  Cunningham,  Chief 
Engineer  of  the  Wabash  R.  R.,  under  whose 
direction  the  entire  work  was  done. 


1910.  Recent  tigures  issued  by  the  Isthmian 
Canal  Commission  give  the  costs  for  the  re- 
maining three  months  of  1910.  We  have  re- 
arranged these  figures  here  to  correspond  with 
the  arrangements  employed  in  our  preceding 
articles. 

Dam  Construction. — The  general  method  of 
construction  of  the  Gatun  Dam  was  described 
in  our  issue  of  Dec.  21,  1910  Briefly  two 
parallel  stone  embankments  are  carried  across 
the  valley  by  dumping  from  trestles  and  be- 
tween these  embankments  an  earth  fill  is  made 
with  material  pumped  by  hydraulic  dredges. 
During  October-December,  1910.  695,299  cu. 
yds.  of  dry  fill  was  placed  at  the  following 
cost : 

Item.  Per  cu.  yd. 

Excavation     $0.0004 

Clearing  site   0.0023 

Traclsp    0.0536 

Trestlp     0.0193 

Transportation     0.0S57 

Filling    0.0830 

Maint     equipment    0.0356 

Plant  arbitrary    0.0704 

Division    expenses 0.0136 

General   expenses    0.0279 

Total     $0.3918 

The  cost  of  the  hydraulic  fill,  853,519  cu. 
yds.,   was  as    follows : 

Item.  Per  cu.  yd. 

Clearing  site   $0.0027 

Clearing   for    dredge ; 0.0130 


Dredging    0.080S 

Riley  pumps    ;■■•■> 0.0050 

Pipelines   ;.'.;■.' '; 0.0213  ■ 

Wood   Humes    ■.!; ^. 0.0042 

Power    0.0193 

Small  boats   .' 0.0021 

Malnt.  equipment   0.0587 

Plant   arbitrary   0.0470 

Division   expenses    0.0094 

General   expenses    0.0249 

Total    $0.2884 

Dry  filling  for  the  Miraflores  Dam  for  the 
same  period  cost  40.37  cts.  per  cu.  yd. ;  meth- 
ods of  work  are  not  stated. 

Colon  Breakivater. — The  breakwaters  at 
Colon  are  rock  fill  structures  rising  10  ft. 
above  mean  tide  level  and  being  15  ft.  wide 
on  top.  One  structure  is  10,.500  ft.  long  and 
the  other  is  5,700  ft.  long  and  both  are  being 
l)uilt  by  dumping  rock  from  trestle.  The  rock 
is  quarried  especially  for  the  work  and  is 
hauled  by  train  from  quarry  to  trestle.  The 
cost  of  rock  in  place  for  the  last  three  months 
of   1910  was  as  follows  : 

Item.  Per  cu.  yd. 

Surveys    $0.0238 

Clearing    0.0443 

Drilling    0.0593 

Blasting    0.1617 

Loading  by  power 0.0931 

Tracks     0.0358 

Transportation     0.0975 

Maint.    of   equipment 0.0229 

Total   quarrying    $0.5384 

Trestles    $0.5176 

Dumping    0.0366 

Maint.    of   equipment 0.0095 

Total    filling    $0.5636 

Plant  arbitrary    ^ $0.1100 

Division   expenses 0.0678 

Tug  service    0.0537 

General  expenses    0.2481 

Total  general   $0.4796 

Grand  total   1.5816 

Lock  Masonry. — Methods  of  constructing 
the  concrete  locks  at  Gatun.  Pedro  Miguel 
and  Miraflores  were  described  in  our  issues 
of  Dec.  7  and   14,   1910,  and  the   Gatun   Spill- 
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Fig.  4 — Details  of  Forms  Cut  for  Braces  and 
Struts. 


way  was  described  in  our  issue  of  Dec.  21, 
1910.  The  following  is  the  itemized  cost  of 
masonry  on  the  four  structures  named  for 
October-December,    1910. 

Spill-  Pedro  Mira- 

Item.  way.  Gatun.  Mlg.  flores. 

Cement    $1.8012  $1.8433  $1.4124  $1.393» 

Stone    2.2934  2.1359  0.7450  0.754O 
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Sand    0.4594 

Mixing    0.1779 

Total    concrete.$4.7319 

Rubble    $2.7998 

Cu.  yds.  concrete  lS.3o3 
Cu.  yds.  rubble. .        310 


Masonry    18,663 

Cost  of  Masonry: 

Concrete    14.6534 

Rubble    0.0465 

Wood   forms    ....   0.4555 

Steel    forms    

Placing     0.6S17 

Cofferdams     0.0719 

Reinforcement    

Pumps    

Power     

Maint.    equipment  0.2141 
Plant    arbitrary..   0.6160 

Division    exp 0.1165 

General     exp 0.2627 


0.8693 

0.3797 

0.3828 

0.1873 

0.1661 

0.6440 

$5.0358 

$2.7032 

$3.1738 

$1.9909 

$0.8231 

$1.1993 

220.169 

167.768 

65.805 

21.872 

746 

1,758 

242.041 

168,504 

67,563 

$4.5808 

$2.6913 

$3.0911 

0.1076 

0.0036 

0.0312 

0.3574 

0.3243 

0.3754 

0.0938 

0.0495 

0.1245 

0.3896 

0.2910 

0.2762 

0.0307 

0.0114 

0.0106 

0.0293 

0.0356 

0.04SS 

0.0745 

0.0418 

0.0160 

0.2616 

0.1840 

0.1750 

0.6850 

0.6649 

0.4500 

0.1050 

0.0752 

0.1205 

0.2386 

0.2721 

0.3511 

Total     $7.1183     $6.9539 


4.6447     $5.0704 


Dry  Excavation. — The  cost  of  dry  excava- 
tion mostly  by  steam  shovel  from  Culebra  cut 
was  for  three  months  as   follows : 

Items. 
Quantity- 


-Cu. 

site 


Clearing 
Drilling 

Blasting     

Loading   by   power 

Tracks    

Transportation    

Dumps    

Pumps    

Maintenance   of   equipment 

Plant  arbitrary    

Division  expense    


yds 4.448,488 

Per  cu.  yd. 
$0.0000 


.0514 
.0449 
.0503 
.1263 
.0973 
.0530 
.0012 
.0853 
.ICOO 
.0141 


Total   division  cost $0.6238 

Administrative   and    general    expense....     $0.0498 


Total    cost    $0.6736 

Dry  excavation — Prism,  by  contrnit — 

Quantities — Cu.   yds '      22.552 

Contract   cost    

Plant  arbitrary    


.2104 
.1000 


Total    cost    $0.3104 


Total    dry    excavation,    fjuantities,    cu. 
yds 4.471,040 


Maintenance    of    equipment 1303 

Plant  arbitrary    1751 

Total     $0.4168 

Total  cost  of  production $1.3688 

Towing — Quantities — cu.     yds. . .  225,023 

Operation  tugs  and  barges $0.1659 

Maintenance    of    equipment 0813 

Plant   arbitrary    2240 

Total    $0.4712 


•°o^2  Tests  to   Determine  the    Strength    of 

jQ  j2j„  Concrete  Building  Blocks.* 

$0.6370  The  purpose  of  the  tests  described   in  this 
paper  was  to  ascertain   if  the  common  speci- 

fication,    that    the   blocks    shall    have   a   com- 

pressive   strength  at  30  days  age  of  at  least 

1,000   lbs.    per    sq.    in.   of   gross   area,   is    to& 

severe.    The  tests  were  made  under  the  direc- 

tion  of  the  author  and  constituted  the  data  for 


^0 


JO  W  M 

3/ze  of  /fes/?  m  /M//es. 


60 


0      OS    ./O 
£n(!.-Co/?ff  MiJ 

Fig.  1 — Diagram  Showing  Results  of  Tests    of  Concrete   Blocks 
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Unloading — Quaniii  ies  — cu,    .\'ds. : 


5,02:; 


l"nit   cost    $0.6718 

Dredging. — The  costs  of  excavation  by 
dredging  on  the  Atlantic  and  Pacific  divisions 
were  as  follows  : 

Items. 

Pipe  lines    : 

Dikes    ■ 

Clearing     .- 

Operation    seagoing  suction   dredge 

Repairs  seagoing  suction   dredge 

Operation   ladder  dredges 

Repairs   ladder  dredges 

Operation    dipper    dredges 

Repairs   dipper  dredges 

Operation   pipe  line   dredges 

Repairs   pipe    line   dredges 

Operation  tugs,  clapets  and  scows 

Repairs  tugs,   clapets  and  scows 

Drilling    

Blasting     

Operation  drill   barges 

Operation    rock    breakers 

Small  boats   ■ 

Repairs    miscellaneous    equipment 

Plant  arbitrary   

Division  expense   

Total    division    cost 

Administration  and  general  expense 

Total  cost  

Earth    excavation — per    cent 

Rock   excavation — per  cent 


Operation,    cableways  and   cranes. $0.1205 

Power    1097 

Track   repairs    

Dumping    


2030 

Total     

$0.4526 

Atlantic  Division. 

Pacific  Division. 

Quantities. 

Unit 

Quantities, 

Unit 

cu.  yds. 

cost. 

cu.  yds. 

cost. 

401,511 

$0.0031 

401,511 

.0297 

1,632,866 

.0011 

1,280.777 

$0.0008 

743,552 

.0295 

849,519 

.0364 

-    743,552 

.0075 

849,519 

.0071 

316,159 

.0885 

291,108 

.0731 

316,159 

.0752 

291,108 

.0296 

171,644 

.0918 

140,150 

0683 

171,644 

.0427 

140.150 

.1639 

401,511 

.0478 

401,511 

.0098 

487,803 

.0833 

431,258 

.0.'i70 

487,803 

.0531 

431,258 

.0399 

152,818 

.0581 

•      104.321 

.1222 

152,818 

.0669 

104.321 

.2030 

104,321 

.1100 

104,321 

.0646 

1,632,866 

.0028 

1,280,777 

.0033 

1,632,866 

0019 

1,280,777 

.0(191 

1,632,866 

,0570 

1,280,777 

.1100 

1,632,866 

.0086 

1,280,777 

.0172 

1,632.866 
1,732,866 


1,632.866 


1,480,048 
152,81.S 


$0.2088 
$0.0194 


$0.2282 


.9064 
.0936 


1,280,777 
1,280,777 


1,280,777 


l,176.4.-.fi 
104.321 


$0.2:il3 
$0.0219 


$0.3132 


-918.-. 
.081.-, 


Quarrying  and  Crushing  Stone. — The  costs 
of  quarrying  and  crushing  stone  at  Porto  Bello 
for  the  Atlantic  division  and  at  Ancon  for 
the    Pacific  division  were  as   follows : 

Porto 

Bf'llo.  Ancon. 

Quarryiiig — Quantities — cu.  yds.. .  .22.'i,023  235.894 

Stripping $0.1)180  $0.0216 

Drilling   0464  .0376 

Blasting ISiiO  .0380 

Loading   0866  .0392 

Transportation    ■.' 0802  .0712 

Tracks    0498  .0217 

Power  0301         

Maintenance  of  equipment 1118  .0367 

Plant  arbitrary   3401  .2500 

Total     $0.9520  $0.5160 

Crushing — Quantitie.s— cu.  yds..  .225.023  235,894 

Operation,   crushers    $0.0433  $0.0151 

Stone   bins  and    conveyors 0362  .0042 

Power    0319  .0156 


Rail      Transportation 
age — Quantities — cii 


to     Stor- 
vds 


707 


Operation   of  trains $0.0824 

Repairs  to  tracks 0205 

Dumping   in    storage 0003 

Maintenance  of  equipment 0734 

Plant  arbitrary    

Total    $0.1766 


235,894 

$0.0517 
,0100 
.0094 
OMS 
.0500 


Division   expense    $0.0540 

Total  cost    in  storagi- $2.40ns 


It  is  said  that  articles  of  iron  or  steel 
boiled  in  a  solution  made  by  adding  4  ozs. 
of  phosphoric  acid. and  1  "z.  iron  filings  to 
1  gal.  of  water  will  form  a  black  non-cor- 
roding coating  over  the  surface  of  the 
metals,  thus  preventing  oxidation. 


a  thesis  bv  three  seniors  in  civil  engineering  in 
1909. 

The  materials  used  in  the  construction  of 
the  blocks  were  ordinary,  no  attempt  being 
made  to  secure  qualities  above  the  average. 
The  cement  used  was  Speed  Portland  manu- 
factured by  the  Louisville  Portland  Cement 
Co.  of  Louisville,  Ky.  The  cement  was  tested 
and  satisfactorily  passed  the  specifications  of 
the  American  Society  of  Testing  Materials. 
The  gravel  used  was  a  local  Lafayette  pit 
gravel.  It  was  fairly  clean  and  rather  well 
graded  for  "run  of  bank"  gravel.  However, 
in  order  to  secure  as  well  graded  a  mixture 
of  aggregate  as  possible,  the  gravel  was  sam- 
pled and  separated  into  sizes  by  the  sieve- 
analysis  method.  Curve  2  in  Fig.  1  shows 
graphically  the  gradations  of  sizes  in  the  "run 
of  bank."  This  is  seen  to  conform  fairly  close 
to  the  "ideal"  gradation  of  sizes  as  shown 
by  curve  5.  From  curve  '2  it  may  be  seen  that 
53  per  cent  of  the  run  of  bank  is  finer  than 
the  mesh  of  a  No.  8  sieve,  while  curve  .5  shows 
that  only  -10  per  cent  is  needed,  consequently 
the  aggregate  w-as  sieved  on  a  No.  8  sieve. 
Curve  1  shows  graphically  the  part  finer  than 
No.  8  and  curve  3  the  part  coarser  than  No.  8. 
In  recombining,  40  per  cent  of  the  part  finer 
than  No.  8  as  demanded  by  the  ideal  curve  and 
60  per  cent  of  the  part  coarser  than  No.  8, 
were  used.  Curve  4  shows  graphically  the 
gradation  of  sizes  in  the  recombincd  aggre- 
gate. This  conforms  as  closely  to  the  ideal  as 
it  is  practical  to  make  it.  The  aggregate  as 
recombincd  was  used  in  all  of  the  tests.  The 
percentage  of  voids  in  this  aggregate  packed 
was  27  per  cent.  The  percentage  of  silt  was 
within   reasonable  limits  being  4.-'>  per'  cent. 

The  machine  used  was  the  Ideal  Block  Ma- 
chine niaiuifaclnred  by  the  Ideal  Block  Ma- 
chine Co.  of  South  Bend,  Ind.  It  was  of  the 
"face  down"  type  using  a  comparatively  dry 
mix  of  concrete.  The  blocks  as  made  were 
8x15.7.")  ins.  gross  dimensions. 

Two  proporiioMs  were  used,  1  to  4  by  volume 
.ind  1  to  a  by  volume.  1  to  4  appeared  to  be 
tlie  best  practical  mix  that  could  be  made 
with  the  materials  at  hand  and  1  to  6  was 
the  least  proportion  of  cement  to  aggregate 
allowed  by  the  specifications.    The  percentage 

•A  paper  by  H.  H.  Scofield.  Purdue  University, 
before  the  Indiana  Engineering  Society,  .\nnual 
Convention.  1911. 
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of  water  used  \v;is  such  as  to  give  the  wettest 
consistency  tliat  could  he  readily  liandled  in 
the  hlock  machine.  As  a  means  of  comparison 
between  wet  and  dry  mixtures,  a  series  of  both 
were  made  to  be  tested  in  .'In  days.  .-\  standard 
8-in.  diameter  by  U>-in,  cylinder  was  made 
from  each  mi.\,  to  give  the  actual  compressive 
strength  of  the  concrete  in  the  blocks. 

Blocks  and  cylinders  were  tested  in  com- 
pression in  a  standard  Richie  testing  machine. 
Asbestos   and   blotting   paper   pads   were   used 


nection  with  a  study  of  curve  .").  the  ideal 
gradation  of  sizes,  it  will  be  seen  that  the 
"run  of  bank'  was  lacking  in  the  larger  sizes 
of  pebbles.  By  sieving  on  a  No.  8  sieve  and 
recoml)iiig,  this  deficiency  was  remedied  to  a 
great  extent  and  by  the  addition  of  the  larger 
sizes,  the  density  of  the  mixture  was  increased. 
This  is  an  important  item  when  the  waterproof 
iiualities  of  the  resulting  concrete  is  consid- 
ered. 

Table  1 1  exhibits  the  results  of  compression 


Fig,    2 — View    Showing    Characteristic     Fractures  of  Concrete  Block. 


for  bedding  in  the  machme,  givnig  a  uniform- 
ly distributed  loading.  Load  was  applied  at  a 
uniform  speed  of  0.039  in.  per  min..  this  was 
constant  throughout  the  tests. 

Solid  specimens  were  taken  from  the  30,  48 
and  60-day  blocks.  These  were  thoroughly 
dried  and  then  immersed  in  water  till  they 
ceased  to  gain  in  weight. 

The  results  of  the  tests  are  summarized  and 
shown  in  Tables  I,  II,  III  and  IV.  The  aver- 
ages are  taken  from  at  least  three  tests  in  each 
case.  Table  I  shows  the  results  of  the  sieve- 
analysis  tests,  giving  the  actual  gradations  of 
size?   in   the   "run   of   bank"   gravel.     In   con- 


tests of  blocks.  It  will  be  seen  that  tlie  1:4 
blocks  decreased  in  strength  from  14  days  to 
30  days.  This  is  probably  due  to  a  change  in 
storage  conditions  which  took  place  at  that 
time.  The  compressive  strength  of  the  1 :4 
blocks  is  well  above  the  specifications  while 
that  of  the  1 :6  blocks  is  slightly  below.  In 
both  cases  the  dry  mixture  gave  a  higher 
strength  than  the  wet.  Considering  the  per 
cent  *f  hollow  spaces  in  the  block  as  30  per 
cent,  the  compressive  strength  of  the  wet  mix 
30  day  blocks,  on  the  basis  of  actual  cross 
section,  becomes  1,840  lbs.  per  sq.  in.  This  is 
a    somewhat    lower   value   than   that   given    in 


Table    1 1 1    for    the    strength    of    cylinders    of 
about  the  same  age. 

Table  IV  shows  the  absorption  of  water  of* 
blocks  at  30,  48  and  GO  days  age.  It  shows 
that  the  rich  1 :4  mixture  has  only  about  50 
per  cent  of  the  absorbtion  of  the  leaner  1 :6, 
and  is  therefore  50  per  cent  better  as  a  water 
repcllant. 

It  has  been  clearly  shown  that  it  is  possible 
to  make  concrete  blocks  capable  of  fulfilling 
ibc  specifications  at  30  days.  This  is  easily 
done  with  a  1 :4  mixture  and  probably  would 
lie  with  a  1  :5,  and  in  a  large  number  of 
cases  with  exceptionally  well  graded  aggre- 
gate, excellent  cement,  together  with  careful 
treatment  and  good  storage  conditions,  would 
be  done  with  a  1 :6  mixture  of  concrete.  How- 
ever,, in  residences  and  buildings  where 
moisture  must  be  kept  out,  the  richer  mixtures 
should  be  used. 


TABLE 

L— SIEVE     ANALYSIS 
GATE. 

OF    AGGRE- 

Sieve. 

Size  of  Mesh 

Pct.  Passing 

No. 

(inches). 

(by  weight). 

.750 

100 

4 

.220 

70,1 

S 

.120 

55.5 

10 

.073 

44.7 

16 

.042 

28.1 

20 

.034 

22.9 

.■50 

.022 

12.2 

40 

.015 

6.6 

50 

.011 

5.5 

T.iVBI.E 

II.— SUMMARY  TABLE 

FOR  BLOCKS. 
Compressive 
Strength 

Proportions            water 

(lbs.  per  sq. 

Age 

(by                •    Used 

in.  of 

(days). 

volume).              (pet.). 

gross  area). 

7 

1:4                      7.07 

685 

14 

1:4                      7.07 

1.240 

21 

1:4                       7.07 

1,150 

30 

1:4  (wet)          7.07 

1,210 

30 

1:4  (dry)           5.5S 

1,340 

4S 

1:4                      7.16 

1,796 

60 

1:4                      7.16 

1,800 

30 

1:6  (wet)  .        7.94 

850 

30 

1:6  (dry)           7. GO 

920 

TABLK 

III.— SUMMARY    OF    8-IN.    BY    16-IN. 

CYLINDERS. 

Compressive 
Strength 

Age 

Proportions. 

(lbs.  per 

(days). 

(by  volume).. 

sq.  m.). 

9 

1:4 

1.420 

14 

1:4 

1,970 

24 

1:4 

2.240 

35 

1:4 

2.240 

49 

1:4 

2.500 

56 

1:4 

2.600 

60 

1:4 

2.570 

TABLE  IV.— ABSORBTION  OF  WATER. 

Absorbtion 

Age 

Proportions 

(per  cent  of 

(days). 

(by  volume). 

dry  weight). 

30 

1:4  (wet) 

5.5 

30 

1:4  (dry) 

4.72 

30 

1:6  (wet) 

10.8 

48 

1:4 

4.56 

60 

1:4 

4.28 

EARTH        AND        ROCK        SECTION 


Increasing  Efficiency  of  Labor  Under- 
ground in  Transvaal. 

The  greater  part  of  the  physical  inertia  of 
men  working  underground  in  mines  is  due  to 
the  uncomfortable  positions  which  thev  must 
assume  to  carry  on  the  work.  They  are  work- 
ing on  upward  or  downward  slopes,  or  else, 
in  driving,  they  are  hampered  by  an  insuf- 
ficiency of  air,  too  much  dirt  and  too  little  time 
to  carry  out  a  set  round  of  operations.  Yet 
on  every  hand  the  complaint  comes  from 
those  most  qualified  to  judge,  that  labor  is  in- 
efficient. 

Mr.  Kenneth  Austin  M.  E.  in  a  paper  reail  at 
a  meeting  of  the  Transvaal  Institute.  Johan- 
nesburg, says  that  all  labor  operations  in  min- 
ing are  mechanical,  and  suggests  a  partial 
mechanical  operation  for  drilling  holes  now 
•done  entirely  by  band.  Without  going  deeply 
into  facts  regarding  efficiency  of  drilling  and 
•explosive  operations,  it  is  generally  admitted 
that  for  some  time  to  come  a  very  large  por- 
•tion  oi  the  available  hand  labor  will  be  used 
in  this  field,  for  drilling  the  rock,  first,  be- 
cause of  the  lower  cost  of  the  labor;  second, 
because  of  the  smaller  diameter  of  the  holes 
drilled  by  hand;  third,  l^ecause  of  the  dis- 
turbance   of    the    roof    heing    less    when    small 


holes   are    used   than    where     large     machine 
holes  are  exploded. 

Under  these  conditions  Mr.  Austin  sug- 
gests the  use  of  a  handy  self  rotating,  well 
balanced  hand  drill  weighing  about  iS  lbs., 
for  starting  the  holes  to  be  drilled,  to  a  depth 
of  4  to  6  ins.  This  method  is  designed  to 
secure : 

(1)  The  correct  alinement  of  the  hole  for 
guidance    of    the    laborer. 

(2)  A  less  ininiber  of  hand  drills  neces- 
sary for  starting  the  holes. 

(3)  A   saving  of  time   in   starting  boles. 

(4)  The  use  of  the  laborer's  time  in  drill- 
ing rather  than  the  toilsome  process  of  start- 
ing a  hole  on  an  angular  face. 

(•"0  The  placing  of  a  hole  in  its  proper 
place. 

It  is  estimated  that  60  holes  a  day  would 
be  started  by  the  machine. 

The  machine  uses  a  total  of  30  cu.  ft.  of  free 
air  per  minute.  The  hose  used  is  only  %-in. 
internal  diameter,  and  would  be  wound  on  a 
hose-reel  with  suitable  connection  to  the  air 
main.  When  not  used  for  air,  the  hose  may 
be  used  for  conveying  water  to  wet  the  brok- 
en rock  before  or  during  shoveling  operations. 

It  is  well  ascertained  that  best  results  are 
oljtaincd  in  breaking  ground  when  the  amount 


of  burden  roughly  given  to  a  hole  is  two- 
thirds  of  the  length  of  the  hole  drilled  and 
according  to  the  width  of  the  stope,  and  con- 
sequently it  is  more  economical  to  drill  a 
hole  from  48  ins.  to  52  ins.  rather  than  one  of 
only  36  ins.  length.  Experiments  carefully 
conducted  in  certain  stopes  on  the  East  Rand 
have  been  made,  and  it  was  found  that  a  36- 
in.  hole,  under  the  best  conditions  only  pro- 
vided a  total  of  a  half  to  one  ton  of  broken 
rock,  whereas  the  longer  holes,  42  ins.,  48  ins. 
and  over,  provided  from  1%  to  2  tons  and  over 
of  rock,  dependent,  of  course,  upon  the  vary- 
ing conditions  in  each  stope,  as  before  men- 
tioned. This  being  the  case,  any  scheme  for 
increasing  the  length  of  the  hole  will  directly 
increase  the  efficiency  of  labor,  as  represented 
in  tons  broken  per  laborer,  and  also  increase 
the  efficiency  of  that  laborer,  by  assisting  him 
to  attain  the  desired  definite  results  without 
great  expense. 

Naturally,    some    system    is    required    which 
can  be  readily  adopted  without  disturbing  the 
mine    organization    too    much,    or    cause   diffi 
culty  by  adoption.     It  will  be  a  different  metli 
od   to  the  present  one,  and  one   whereby   the 
mines    in   charge   will    drill   one   day's   set   ol 
holes   in   one   face  of   stope,   and   will  be   fol 
lowed   bv   hammer  bovs   the   next   dav,    while 
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he  prepares  another  face  fur  suliseqiient  oper- 
ations. The  whole  system  would  be  prac- 
tically one  where  machinery  assisted  and  de- 
veloped the  efficiency  of  labor  and  system  of 
working.  It  may  be  said  that  if  machines  are 
used  at  all,  why  not  use  them  altogether? 
'I'his,  how;ever,  involves  the  use  of  more  air 
than  required  under  this  method;  the  setting 
up  of  bars  to  hold  drills,  and  the  drilling  of 
larger  holes,  with  the  greater  consumption  of 
explosive  than  where  the  hole  is  linished  for  a 
%-in.  diameter  gelatine  cartridge  through  the 
entire   length   of  the   hole. 

Cosl  of  Air.— The  18-ib.  weight  automatic 
rotating  machine  uses  only  30  cu.  ft.  of  free 
air  per  minute.  Assuming  the  cost  of  power 
supplied  to  lie  1  ct.  per  kilowatt  hour,  'and 
that  12%  KVV.  will  compress  InO  cu.  ft.  of  air 
to  the  desired  pressure,  namelv,  80  lbs.  per 
sq.  in.  (gage  pressure),  the  'cost  per  air 
amounts  to  1-in.  drilled  per  min.  .x  (I  in.  deep  x 
•W  cu.  ft.  per  min.  equals  (l.x^n  equals  180  cu 
ft.  of  air,  or  say  200  en.  ft.  of  free  air 
per  hole.  Taking  the  above  factor  of -12% 
kilowatts  per  100  cu.  ft.  of  air  compressed  the 
power  used  would  be  ■2x\2V2'  or  2."),  say  30 
kilowatts. 

The  advantages  obtained  liv  the  adoption  of 
the  method  above  described,  can  be  seen  if  a 
comparison  be  made  with  a  tirst-class  mine  on 
the  Central  Rand  where  hand  rollers  are  paid 
Ic  per  in.  if  42  ins.  are  drilled,  plus  a  bonus 
of  6  cts.,  which  amounts  to  -41)  cts.  per  42-in 
hole.  Now  if  this  hole  can  be  increased  in 
depth  (thus  allowing  a  greater  burden  to  be 
placed  on  it)  to  say  48  ins.  or  52  ins  the 
extra  cost  of  air,  etc.,  would  amount  to  onlv 
1   ct.  per  hole. 

tost  of  P/aiit.~The  cost  of  each  automatic 
rotating  drill  is  $110,  and  allowing  three  ma- 
chines for  each  miner,  the  capital  cost  would 
be,  with  hoses  and  other  plant  described  say 
$o00  for  each  set.  The  machines  would  wear 
at  least  two  years  and  cost  $7.50  per  month 
(when  working)  for  repairs.  Onlv  one  ma- 
chine would  actually  be  in  use,  but 'three  have 
been  included  in  the  estimate,  so  that  at  any 
time  one  could  be  on  the  surface  for  repair  i'f 
needed,  and  one  held  in  reserve  by  the  miner, 
xhe  daily  cost  based  on  the  above  figures 
would  then  be: 

Cost  of  the  whole  plant,  $500.— (iOO  working 
days  in  two  years  equals  $0.83  per  day  for 
redemption;  an  excessive  figure,  because  onlv 
one  machine  would  be  in  use. 

Repairs  per  month,  $7.50.-26  shifts  per 
month  equals  29  cts.  per  day  for  repairs  Ex- 
'^a  gelatine  used,  2  oz.  for  deeper  hole,  equals 

This  amounts  to  a  little  under  5  cts.,  total 
extra  cost,  to  obtain  an  increa.se  of  broken 
groiind  amounting  to  V2  ton  or  more  per  hole 

ihe  \yriter  has  called  attention  to  the  fact 
that  It  is  not  low  working  costs  alone  which 
are  to  be  desired,  for  it  may  happen  that  low- 
working  costs  do  not  mean  increased  profits 
It  can  easily  be  demonstrated  that  it  is  eco- 
noniic  folly  to  strive  after  low  working  costs, 
'I  *"*",  P^'ofif  'S  not  increased,  and  he  submits 
that  the  proposals  in  this  paper  will  secure  all 
objects,  namely,  lower  working  costs  greater 
efficiency,  and  last  but  not  least,  larger  profits 


What  IS  said  to  be  the  largest  rubber 
suction  hose  ever  made  was  made  for  a 
Fhiladelphia  dredging  firm,  to  be  used  in  a 
deep  water  operation.  The  outside  diameter 
of  this  hose  is  3,^  inches,  while  inside  it 
measures  29.  The  1.290-pound  spiral  spring 
which  comprises  the  foundation  of  the  hose 
was  rolled  cold  from  a  rod  1  inch  in  diame- 
ter. The  rubber  and  fabric  entering  into  its 
construction  weighed  3.215  pounds.  The 
rubber  and  duck  were  applied  in  alternative 
layers  with  coatings  of  gum,  after  which 
the  entire  piece  was  placed  in  a  container 
and  vulcanized  with  live  steam. 


In  an  action  brought  bv  the  province  of 
Alberta  against  the  Canadian  Pacific  Ry.  test- 
ing exemption  from  taxation  of  the  com- 
panv's  unoccupied  lands  in  Alberta  and  Sas- 
katchewan, decision  has  been  rendered  in 
favor  of  the  railroad  company.  The  amount 
involved   was  $26,000,000. 


Transvaal    Stope    Drill    Competition.=^ 

For  a  number  of  years  there  have  been  at- 
tempts on  the  Rand  to  determine  the  efficiency 
of  rock  drilling  machines  with  the  object  o'f 
determining  the  comparative  cost  of  machine 
drilling  and  that  of  hand  drilling  with  the 
labor  there  available.  The  contest  for  1909, 
which  lasted  nearly  a  year,  is  the  only  one 
which  has  really  been  a  thorough  test."  The 
other  tests  were  for  very  short  periods  of 
time  and  carried  out  on  the  surface.  A  test 
of  this  _  kind,  drilling  holes  in  the  granite 
blocks,  is  a  very  different  proposition  from 
that  of  using  a  machine  for  a  period  covering 
nearly  a  year  underground.  The  contest  was 
instituted  by  the  Chamber  of  Alines,  as- 
sisted by  the  Transvaal  Government.  A  first 
prize  of  £4,000,  and  a  second  prize  of  £1,000, 
together  with  the  running  expenses  of  the 
contest  were  borne  jointly  by  the  Chamber 
of   Mines   and  the   Government. 

Nineteen  different  types  of  machines  were 
entered  for  the  contest,  of  which  9  were 
discarded  after  the  elimination  trials  made  on 
the  surface,  and  later  underground,  and  ten 
machines  actually  entered  the  trial  to  continue 
for  300  shifts.  These  machines  were  the  Hol- 
man  2%  in.,  Holman  2%  in.,  Siskol,  Climax, 
New  Century  0.0.,  Chersen,  Imperial,  Komax, 
Murphy,  Waugh  and  Westfalia.  The  stope 
drill  committee  decided  the  contest  on  the  basis 
of  footage  costs.  Very  low  costs  were  ob- 
tained in  spite  of  the  fact  that  the  men  were 
unfamiliar  with  the  machines  at  the  begin- 
ning of  the  work.  The  machines  not  elimi- 
nated or  withdrawn  before  the  end  of  the 
contest  were  all  of  about  100  lbs.  weight,  the 
lighter  machines  having  proved  ineffective. 
The  limits  of  pressure  for  compressed  air 
were  fixed  at  from  60  to  75  lbs.  per  square 
inch. 

In  the  estimates  the  cost  of  drill  steel  has 
been  taken  at  1  ct.  per  ft.  drilled,  and  the  cost 
of  sharpening  at  2  cts.  per  ft.  The  experience 
during  the  competition  would  point  to  a  much 
higher  figure  for  the  cost  of  steel,  Ijut  there 
's  no  doubt  that  a  large  number  of  the  jump- 
ers provided  for  the  competitors  were  mis- 
laid and  became  mixed  up  with  the  mine  stock. 
However,  the  actual  cost  of  steel  is  a  fig- 
ure which  affects  both  results  similarly,  and 
it  may  therefore  be  reckoned  as  an  import- 
ant fact  established  by  means  of  this  competi- 
tion that  machine  drilling  in  moderately  nar- 
row stopes  costs  no  more,  and  perhaps  even 
less,   than   hand   drilling  by  natives. 

The  committee  having  carefully  considered 
the  results,  made  the  recommendation  that 
the  first  and  second  prizes  should  be  divided 
between  the  Holman  2%-in.  and  the  Siskol 
drills.  It  will  be  seen  that  the  latter  machine 
drilled  more  footage,  but  cost  more  for  spares, 
but  the  costs  per  foot  drilled  were  so  re- 
markably close  that  it  was  considered  that  the 
machines  could  fairly  be  said  to  have  tied. 

The  points  to  be  noted  in  connection  with 
the  four  machines  which  worked  to  the  close 
of  the  competition  are  as   follows: 

The  Holman  2%-in.  seemed,  a  little  too 
small,  but  it  drilled  well,  was  easy  to  handle, 
and  its  maintenance  was  the  lowest  of  any 
machine,  which  fact  largely  assisted  in  keep- 
ing it  in  the  leading  position. 

Both  the  Holman  2?4-in.  and  the  Chersen 
have  a  common  fault  in  that  ilic  travel  of 
their  valves  is  very  small  and  easily  interfered 
with  by  dirt.  They  also  do  not  drill  well  in 
awkward  ground  and  were  liable  to  "fitchcr" 
and  stick,  thus  giving  considerable  trouble. 
The  Siskol  was  of  a  very  convenient  size, 
drilled  fast  and  used  a  moderate  amount  of 
air.  Its  cradle  was  faulty  in  design,  as  no 
arrangement  had  been  m;i<Ie  for  adjustment 
after  wear  in  the  slides,  or  the  feed-screw  nut. 
Its  long  stroke  and  length  of  feed,  assisted 
it  in  drilling  deep  holes,  often  up  to  six  feet. 
Its  maintenance  was  heavy,  especially  in  the 
front-head  bushing  ami  chuck.  I'he  operators 
found  this  machine  e.isy  t'l  handle,  and  they 
liked  it.  The  New  Cenlnry  0(1  ni.ichine,  which 
worked  until  almost  tli-  close  of  the 
competition,  was,  like  tin  llnlninn  2'/s-in., 
rather  too   small   and   vvaniing   in   power.     Its 


feed  screw  and  cradle  were  too  short,  neces- 
sitating the  use  of  five  drills  to  drill  a  4-ft. 
hole,  thus  makiuCT  extra  cost  in  transportation 
and  in   sharpening  drills. 

The  committee  arrivei'  ;it  the  following  gen- 
eral deductions  iis  a  result  of  the  competition: 

(I)  that  hammer-drills  were  not  suitable  for 
the  general  sloping  conditions  prevailing  on 
the  Rand;  (2)  that  hollow  steel  cannot  be  rec- 
ommended, owing  to  its  high  cost  and  dif- 
ficulty in  tempering;  (3)  no  new  type  of  "rig- 
up"  gear  submitted  or  used  came  up  to  the 
Holman  type;  (4)  that  any  capable  miner  can 
efficiently  supervise  the  working  of  more  than 
two  small  machines;  (5)  that  five  native  as- 
sistants are  necessary  to  enable  a  miner  to  run 
two  machines  properly;  (6)  a  good  supply  of 
drills  should  in  all  cases  be  available  for  the 
miners;  (7)  five  natives  being  proved  as  nec- 
essary, the  machines  can  be  strengthened,  as 
one  weighing  125  lbs.  can  under  these  cir- 
cumstances be  as  easily  handled  as  100-lb.  ma- 
chines;  (8)  that  under  suitable  conditions 
ground  can  be  as  cheaply  broken  with  ma-, 
chines  as  with  hammer  boys;  (9)  that  ma- 
chines with  long-stroke  valve-gears  are  more 
efficient  than  those  with  short  strokes,  as  they 
are  less  liable  to  pet  choked;  (10)  that  ma- 
chines with  long  piston-strokes  proved  them- 
selves superior  to  those  with  a  shorter  stroke; 

(II)  that  provision  of  a  feed  of  not  less  than 
18   inches   in   length   appears   very  desirable. 

The  following  costs  of  operation  are  given 
for  the  four  surviving  drills: 

Holman  ^vg-in. — 

White   laboz'   $  523.52 

Native  lahur    647.97 

Air    444.69 

Drill   sharpening    259.30 

Drill   steel    129.66 

Spares     119.55 

Stores    HI. 49 

Depreciation    of    machines 296.75 

Total    $2,532.9S 

Footage    to   count 12.77!> 

Ft.  per  shift  for  2  machines 59.4 

Cost    per   ft.   drilled $0,195 

Siskol— 

White    labor    $  523.52 

Native  labor    639.31 

Air     444.10 

Drill   sharpening'   285.76 

Drill  steel    142.89 

Spares     362.8] 

Stores    147.31 

Depreciation  of  machines 2S3.98 

Total     $2,829.68 

Footage    to    count 14,083 

Ft.  per  shift  for  2  machines 65.5 

Cost   per   ft.    drilled $0,198 

Holman,    2^4-in. — 

White    labor    $  523.52 

Native  labor    681.40 

Air    445.58 

Drill    sharpening    238.29 

Drill   steel    119.15 

Spares    225.72 

Stores    119.51 

Dei>reciation  of  machines 248.05 

Total    $2,601.24 

Footage   to   count 11.744 

Ft.    drilled   per   shift   for   2    machines....  54.6 

Cost    per   ft.    drilled $0,218 

Chersen — 

White   labor    $  523.52 

Native  labor    658.50 

Air    383.36 

Drill    sharpening    239.05 

Drill    steel    119.53 

Spares    606.55 

Stores    117.67 

Depreciation   of  machines 207.27 

Total     $2,855.43 

Footage    to   count 11,781 

Ft.  per  shift  for  2  machines 54.8 

Cost    per    ft.    drilled $0,239 


•Abstracted  from  tli.'  !■  ['"i  i  of  the  .Joint  Com- 
mittee on  the  Transva.'il   si. .i,, -drill   competition. 


Methods  and   Cost  of   Filling  by   Hy- 
draulic Dredging;  Lincoln  Park 
Extension,     Chicago,    111. 

riie  wiirk  of  increasing  the  area  of  Lincoln 
Park,  Chicago,  by  means  of  filling  in  the  sub- 
merged lands  along  the  shore  of  Lake  Michi- 
gan from  Divcrsey  Parkway  northward,  and 
creating  an  addition  to  the  present  park  of 
197.54  acres,  was  made  possible  by  a  bond 
is^ue  in  1903  of  $1.000,(J0O.  The  work  in- 
cludes, besides  the  area  north  of  Diversey 
Parkway,  a  proposed  island  covering  23.7 
acres  located  oflf-shore  from  the  present  park 
between     Diversey    and     i'^ullerton    Parknvavs. 
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Fig.    1 — General     Plan 


Showing    the    Area    Reclaimed    for    the 
Park,    Chicago. 


Extension 


Lincoln 


rhe    general    plan    of    ilie    extension    is    indi- 
cated by  Fig,  1. 

The  work  of  filling  in,  which  is  now  aboijt 
fiO  per  cent  completed,  has  been  done  with  a 
30-in.  hydraulic  dredge  built  especially  for 
lake  work  and  its  operation  and  costs  aflford 
some  interesting  information  regarding  this 
class  of  work  along  the  great  lakes.  The 
methods  and  cost  of  breakwater  construction 
are  also  of  special  interest.  The  area  north 
of  Diversey  Parkway  is  a  strip  about  1,500  ft. 
wide  and  about  1  mile  long,  containing  a  yacht 
harbor  of  about  50  acres  in  area,  and  pro- 
tected by  a  breakwater  described  elsewhere  in 
this  issue.  'Ihe  proposed  Picnic  Island  is 
about  2,400  ft.  long  and  varies  from  225  ft.  to 
700  ft.  in  width.  The  island  will  he  protected 
by  a  breakwater  on  the  outside  and  ends,  leav- 
ing a  sloping  beach  on  tlie  land  side.  Aside 
froin  the  mere  tilling  in  and  breakwater  pro- 
tection the  scheme  requires  most  of  the  new 
surface  to  be  graded,  covered  with  loam  and 
seeded ;  the  building  of  walks  and  drives,  a 
drainage  system  and  a  water  system,  the  plant- 
ing of  trees  and  shrubs  and  miscellaneous 
park  necessities,  which  altogether  require  a 
large   amoutit   of   engineering   work. 

Dredging.— The  30-in.  hydraulic  dredge 
"Francis  T.  Simmons"  was  purchased  in  1907 
for  the  work  of  making  the  fill.  It  has  now 
been  in  operation  four  seasons  and  has  made 
about  1,800,000  cu.  yds.  of  fill,  making  a  total 
of  68  acres  of  new  land. 

The  dredge  is  of  the  open  end  type.  Th< 
hull  is  of  steel  and  is  148  ft.  long  by  38  ft. 
wide,  by  10%  ft.  deep.  The  main  pump  has 
30-in.  suction  and  discharge  and  the  main  en- 
gines are  of  triple  e*cpansion  marine  type  of 
1,200  I.  H.  P.  There  are  two  double  ended 
marine  boilers  11  ft.  6  ins.  x  18  ft.  long  with  8 
corrugated  furnaces.  These  were  fitted  at 
the  beginning  of  last  season  with  eight  Jones 
Underfeed  stokers  which  have  eliminated 
the  complaints  formerly  made  on  account 
of  the  smoke  and  have  brought  about 
a  more  efficient  combustion  as  may  be  seen  by 
the  accompanying  view.  Fig.  2,  which  was 
taken  when  the  dredge  was  working  to  full 
capacity.  The  installation  of  engine  room 
auxiliaries  includes  condenser,  independent  air 
pump,  independent  circulating  pump,  fire  and 
bilge  pumps,  and  an  electric  light  outfit.  The 
condenser  is  of  sufficient  size  to  receive  the 
exhaust  steam  from  the  cutter  engines  as  well 
as  from  the  main  engines  and  all  aux- 
iliary engines.  The  rotary  cutter  is  of 
a  type  adapted  to  hard  and  clay  mate- 
rial capable  of  penetration  with  a  pick  and  can 
handle  soft  and  sticky  clay  without  clogging. 
The  cutting  edges  are  of  hard  steel  and  are 
removable.  These  will  probably  be  changed 
before  beginning  next  season's  work  as  they 
have  now  worn  down  after  two  seasons'  seri-- 
ice.  It  is  likely  that  manganese  steel  will  be 
substituted.  The  dredge  is  anchored  by  heavy 
spuds  operated  by  power.  One  of  the  spuds 
is  used  as  a  pivot  about  which  the  dredge 
makes  a  radial  cut  175  ft.  wide  at  one  time. 
The  ma.ximum  depth  of  the  cut  is  35  ft.  The 
dredge  is  provided  with  a  complete  repair 
shop  and  with  living  quarters  for  the  crew.  A 
general  drawing  of  the  dredge  was  given  in 
Engineering-Contracting  for  Dec,  25,  1907, 
shortly  after  it  was  placed  in  commission. 
Considerable  comment  was  made  upon  the  use 
of  a  hydraulic  dredge  in  Lake  Michigan 
when  this  work  was  started,  because  it  was 
predicted  that  it  would  be  impossible  to  main- 
tain a  flexible  discharge  pipe  line  in  the 
waves,  and  that  more  time  would  be  lost  on 
account  of  the  weather  than  is  the  case  with 
other  types  of  dredges.  As  a  matter  of  fact  the 
proposition  has  been  reversed  and  with  the  im- 
proved design  of  the  discharge  pipe,  the  dredge 
suffers  less  delay  on  account  of  weather  than 
a  barge  loading  dredge. 

Pipe  Line. — The  form  of  pipe  line  adopted. 
as  shown  by  Figs.  3  and  4,  is  that  of  a  central 
conduit.  30  ins.  in  diameter  carried  by  two 
cylindrical  air  chambers  33  ins.  in  diam- 
eter, the  three  being  rigidly  held  to- 
gether bv  the   frame,   as  shown  in  the  draw- 
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:ing.  In  this  way  no  bolts  or  rivt-ts  are  pill 
into  the  air  chambers  and  they  may  readily  be 
taken  apart.  The  sections  are  95  ft.  long,  it 
ha\ing  been  found  that  shorter  sections  did 
not  operate  in  a  rough  sea  as  well  as  the  long- 
er ones.  The  connections  lietuecn  the  sections  of 
discharge   pipe  are   joined   with   the  usual   rub- 


froni  the  discharge,  a  tr'ulile  whicli  has  pre- 
viously caused  some  loss  cjf  time.  Experi- 
ments were  made  of  passing  a  pipe  through  the 
lireakwater.  as  this  was  a  more  direct  line  from 
the  dredge  to  the  lil!  when  the  dredge  was 
working  in  the  open  Like  Al  lirst  the  term- 
inal   scow    w:is   tied    iiii   lo   the    breakwater   and 


compelled  to  stop  work  when  the  sea  becomes 
only  so  rouglt  as  to  cause  hard  bumping  be- 
tween the  scow  and  dredge.  The  time  lost  by 
the  "Francis  T.  .Simmons"  on  account  of 
weather  during  llie  past  season  has  averaged 
\i^.'2  per  cent.  In  lifflSI  the  average  was  9  per 
cent.   Ill    liins.    1  I  1    per  ceiil,  and   in    l!t07  it  was 


Fig.    2 — View    of    30-in    Hydraulic    Dredge     "Francis     T.  Simmons"  in  operation  in   Lake  Michigan. 


ber  sleeve  but  the  pontoons  are  connected 
with  an  arrangement  whicli  embodies  the  ball- 
and-socket  principal,  not  in  the  pipe  itself. 
but  in  a  strong,  steel  frame  above  the  pipe. 
This  has  proved  entirely  successful  and  the 
practical  result  is  that  the  dredge  is  capable 
of  continuing  at  work  in  all  but  the  heaviest 
weather.  The  detail  construction  of  the  pipe 
line  joints  is  illustrated  by  Fig.  3.  The  ball 
end  of  the  joint  is  sc.ilidly  bolted  to  the  wood 
frames  on  the  pipe,  while  the  socket  end  is 
fitted  to  slide  in  a  casing  or  frame  and  its 
movement  is  resisted  by  springs,  as  shown. 
These  springs  are  heavy  car  springs,  and  are 
two  in  number.  The  springs  are  carried  be- 
tween spring  plates  in  such  a  manner  that  they 
arc  compressed  for  either  thrust  or  pull  of  the 
drawbar,  the  whole  arrangement  is  built 
in  the  very  strongest  manner  of  steel,  and 
each  point  is  strong  enough  vertically  to  carry 
half  the  weight  of  an  entire  pontoon  upon  it. 
In  other  words,  should  the  entire  buoyancy 
be  removed  from  one  pontoon  for  .jd  ft.  of  its 
length  by  the  trough  of  a  wave,  its  weight 
would  be  supported  upon  the  adjoining  pon- 
toon with   safety. 

In  order  to  provide  fle.xibilitv  of  the  pipe 
at  the  point  of  leaving  the  dredge,  a  swivel 
elbow  is  employed  and  the  first  length  of  pipe 
is  short  and  connected  to  the  elbow  by  a  pair 
■of  hinges.  The  a.xis  of  the  hinges  is  hori- 
zontal while  that  of  the  swivel  elbow  is  ver- 
tical ;  thus  the  movement  of  the  pipe  is  uni- 
versal. The  pipe  leaves  the  dredge  at  the 
corner  in  order  to  permit  the  pipe  to  radiate 
from  the  dredge  at  any  angle  through  three- 
fourths  of  a  circle.  The  horizontal  hinges  at 
the  swivel  elbow  will  permit  the  main  pon- 
toons to  have  a  vertical  or  wave  movement  of 
4  ft.  The  pipe  is  attached  at  one  end,  to  the 
dredge,  and  at  the  land  end  to  a  terminal 
scow  which  is  fitted  with  a  steam  winch,  by 
which  its  own  anchorage  is  controlled.  This 
detail  of  passing  the  discharge  line  onto  the 
land  has  been  worked  out  in  the  practice  of 
the  last  two  years  so  that  it  is  expected  in  the 
■coming  season  to  profit  by  the  results.  The 
method  devised  for  future  use  is  to  anchor 
the  terminal  scow  at  the  farthest  point  of 
fill,  and  as  the  fill  is  made,  to  back  the  terin- 
inal  scow  away,  thus  eliminating  the  use  of 
shore  pipe  entirely,  the  stopping  of  the  dredge, 
and  preventing  a  loss  of  time  due  to  adding 
shore  pipe.  The  length  of  the  overhang  of 
the  discharge  pipe  beyond  the  terminal  scow 
has  been  made  60  ft.  in  place  of  30  ft.  This 
change  was  made  to  prevent  the  scow  from 
•grounding   cm    material    llowing   lack   imder   it 


cuniiected  to  the  land  pipe.  i'his  was  found 
to  be  unsatisfactory  because  the  scow  was 
too  easily  aft'ected  by  the  wave  action  and  was 
endangered  by  constantly  Inunping  against  the 
breakwater.  .\  scheme  was  evolved  b.\ 
which  the  scow  was  done  away  with 
entirely  and  the  imntoons  were  connected 
directly  to  the  pipe  projecting  through 
the  breakwater  from  the  land  side.  Th.e  lirst 
floating  pontoon  was  guyed  to  the  break- 
water from  the  far  end.  enough  slack  in  the 
cables  being  allowed  to  permit  the  pontoon 
to  take  a  reasonable  angle  to  its  connection. 
The  cables  were  fastened  together  at  the  mid- 
dle with  a  special  clip  which  could  be  loosed 
with  erne  blow  of  a  small  b;ir  so  that  a  quick 
release  muld  lie  obtained  in  case  of  necessity. 
.\t   the  linie  of  e.Kceedinglv   rough   weather  the 


■J.'i.l!   per    cent       .\    tune    report    of   the    dredge 
operation   fur  lillO  is  given  in   Table  1. 

T.VBI.K      I.  —TIME      rtlOPORT      OF      DRIOliGU 
■•FI:.\N'CIS    T.    SI.\I.MI).\S  ■    FOR    1910 
Available 
Work-  Pump- 
ing       ing 

Time.  Time.  Weatlier.  Mi.se.  Total. 

lUlii,                     Hr.o.     Pet.         Pet.  Pet.     Pet. 

.■\prii     fiJJ           47              3(i.r.  16..')          53 

Mav    i;Oli         .i7.7          W.O  23.3         42.3 

.lurie     i;24          .SO.O'          1.0  19.0         20.0 

.lulv    i;oii          6S.4          14.0  17.6         31.6 

Auj,-U.st    I!4S          .".2.(1          211.0  m.O          48.0 

SeptemlKi      ...     I'.iio         03. r.           ;)..'.  27.0         36..'> 

October     624          .54.0          l.S.O  28.»         46.0 

4.320         60.2  1S.2         21.6         39.8 

The  above  talile  serves  to  give  an  idea  as  to 
the  ]ierccntage  of  time  used  for  various  delays 
,111(1   111  actual  work  during  the  working  season 


Fig.   3 View  of  Pontoon   Discharge   Pipe    Used   in   Connection   with   the   30-in. 

Hydraulic    Dredge. 


dred.ge    with    its    trailing;    pontoons   could    then 
be  towed  safely  and  i-.im1>    into  llie  harbor. 

It  is  thus  seen  tli.it  the  .iifliculties  .attend- 
ing drcdeing  work  are  nnuh  yreater  for  work 
on  the  great  lakes  tli.iii  for  work  on  smaller 
lakes  or  upon  other  iiil.ind  waters.  The  time 
lost  on  account  of  wathi-i'  i-  less  than  by  a 
sCMW  loading  dredgr  ln'iMii'^e   -uch  dredges  are 


of  the  dreilge.  lalile  II  i^  presented  in  (jrder 
lo  give  an  idea  as  to  the  amount  of  time  used 
for  delays  caused  for  other  reasons  than 
weather  and  the  distribution  of  the  time  lost 
for  various  causes.  The  record  sheet  for  the 
month  of  Se|)teniber  is  chosen  for  this  illustra- 
tion because,  this  month,  the  dredge  worked 
li.iV2    per   cent    of   the    tune,    which    percentage 
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comes    nearer    to   that    for    the    entire    .-season 
than  any  other  month. 

TABLE  11 

September.   1910.                         His.  Miius.  IVl. 

Total  avv.llable  time tiOO 

nrc Jse   worked :1S1  2ll  I53?* 

Delavs    21S  40  WA 

Weai her .">T  r.  9.5 

Short    pipe :il  W  5.2S 

Suit  Ion     pipe,     pumpini;     and 

phis n  L>0  l.S!) 

Pontoon     line 31  .">r>  i».3- 

SwiiiKins    cables IS  10  -.51' 

Main    enulne ^ '-I  '0 

Spud    engine 25  O.OS 

Cutler    online 

Cutter  shaft ; 

Movinf?  drodpre   to  new  eiit....       .">  .">  O.S'J 

Towins  and  preparation 34  •'•  S.fi.S 

Miscellaneous     1  10  0.19 

Stones    ti  45  1.1- 

Dtirinpr  the  month  of  Scptcmher  the  dredge 
worked  11  days  from  a  position  outside  the 
hreakwater  protection  and  11  days  in  the 
yacht  harhor.  the  location  of  which  may  he 
seen  on  the  general  plan.  Fig.  1.  The  halance 
of  the  time  was  taken  np  hy  l)ad  weather.  Sim- 
days  and  holidays. 

The  cost  of  the  work  for  the  season  of  1010 


The  repairs  shown  with  the  operating  ex- 
penses in  Tahle  111  include  the  minor  repairs 
made  during  operation,  which  those  shown  un- 
der the  head  of  winter  repairs  are  for  repairs 
made  during  the  winter  season  in  preparation 
for  the  work  of  the  summer  of  1910.  Some  of 
ihe  field  repairs  included  the  reltning  of  sev- 
eral pontoon  discharge  pipes.  This  work  costs 
ahoul  $J'.'."i  \)cr  pontoon,  $12."i  for  n\aterial  ami 
$l-()ll  for  lahor.  The  pipe  is  relined  with  a 
strip  of  %-in.  sheet  steel.  o(i  ins.  in  widlli. 
jdaced  in  the  bottom  of  the  pontoon  to  fit  the 
circumference.  The  pontoons  are  95  ft.  long. 
When  refined  they  are  expected  lo  last  three 
or  four  seasons.  The  winter  repairs  consisted 
of  overhauling  the  engines,  boilers,  furnaces, 
stokers,  and  replaeirg  steam  pipe  con 
nections.  The  ergines  were  relined,  tlie  shafts 
rebabitted  and  rehushed.  The  lieaviest  wear, 
however,  is  on  the  cutter  mechanism.  The 
cutter  ran  two  years  without  renewal  of 
blades.  The  next  blades  put  in,  how- 
ever, will  probably  be  of  man.ganese 
steel  and  are  expected  to  last  longer. 
The     cenlrifugal     pump     runner     lasts     alinut 


The  operating  crew  of  the  dredge  is  as  fol- 
lows : 

l*er  mo.   , 

1  Chief  operator Jl.'>o.no 

1  Assistant     operator ".:;.■■. OO 

I   Oliiof  engineer 150.00 

1   Assistant    chief   engineer UO.OO 

■1  oilers 06.00 

4  Firemen     fiO.OO 

4  Coal   passers 5.^i.0o 

•2  Spndmen     ' 06.00 

1  ,liniitor     55.00 

s  1  >erl<hands   55.00 

Commissary; 

1  Steward S6.00 

1  Second    cook 40.00 

1   Porter    10.00 

1  Ik-  men  receive  their  board  in  addition  to 
the  wages  listed.  They  work  two  12-hour 
shifts.  .For  overtime  they  are  paid  time-and- 
a-half  and  if  worked  Sundays  (which  is  ex- 
tremely seldom),  they  get  double  time.  .Ml 
overtime  is  paid  for  in  addition  to  and  not 
considering  their  regular  wage.  This  is  in 
accordance  w-ith  the  union  rules  on  the  great 
lakes. 

The  dredge  was  designed  by  Mr.  .'\.  W. 
Robinson,    Consulting   Engineer   of    Montreal, 


Fig.  A — Details  of  the  Pontoon   Discharge    Pipe  Connections  Used  in  the  Work  in   Lake     Michigan. 


is  shown  in  Table  III.  1  he  items  of  tug  serv- 
ice are  calculated  at  actual  cost  per  hour  of 
service.  The  cost  of  operation  of  the  tugs  and 
other  auxiliary  machinery  is  given  later. 

TABLE  in.— COST  OF  OPERATION  AND  RE- 
PAIRS OF  DREDGE,   1010;   TOTAL  TIME 
IN  COMMISSION,   4,320  HOURS. 

Per 

cu.  yd. 

f0.0243 

.0300 

.0076 


Operation:  Totals. 

Labor    $13,S."i.').4.'i 

Fuel     17.000.35 

Supplies,  tools,  sleeves, 

oil.     etc 4,323.52 

Commissary  labor  and 

supplies    6,010.90 

Field  repairs,  labor  and 

material     0.040. .S2 

Tug  service 1:;. 587. S3 

Derrick    service 327.20 

Motor    boat 584.00 

Insurance    3,500.00 

Winter     repairs     and 
fitting  up: 

Labor    5,267.68 

Material     2,164.25 

Fuel     commissary    and 

tools    1,025.41 

Tug  service 753.08 

Totals: 

Operation      65.230.07 

Repairs    9.210.42 


Per  hr. 

$3.2073 

3.9353 

1.0008 

1.3914 

1.3983 

3.14.53 

.0757 

.1352 

.SI  02 


2194 
501 


.2374 
.1743 


15.0996 
2.1320 


.0104 

.0106- 
.0238 
.0005 
.0010 
.0060 


.0093 
.0037 


.0018 
.0013 


.1142 
.0161 


two  seasons  and  costs  $0(10.  It  is  of  cast 
steel  with  a  steel  lining  on  the  blades.  The 
other  repairs  consist  of  cleaning  and  scraping 
the   steel   hull   and  painting. 

Table  IV  is  a  summary  of  the  costs  and 
performance  of  the  dredge  for  the  past  four 
seasons,  or  since  the  dredge  was  built.  It 
must  be  noted  here  that  the  yardage  as  given 
for  the  years  1907-8  and  9  was  calculated 
from  the  cut,  while  that  for  1910  has  been  cal- 
culated froin  the  total  amount  in  place.  For 
this  reason  the  season  of  1910,  which  is  be- 
lieved to  have  been  the  best  season's  work  yet 
done,   does   not   show   well   in  the   comparison. 


who  has  previously  designed  dredges  for  lake 
work  and  for  work  on  the  St.  Lawrence  River 
in  Canada.  In  a  paper  by  Mr.  Robinson,  giv- 
en before  the  Canadian  Society  of  Civil  En- 
gineers in  1904,  which  describes  the  type  of 
dredge  used  on  the  St.  Lawrence  River,  the 
output  and  costs  per  cubic  yard  of  operation 
are  given  for  several  dredges.  The  costs  per 
cubic  yard  run  from  1%  cts.  to  5.1  cts.  The 
material  handled,  however,  is  soft  clay  and 
sand  and  the  output  is  several  times  greater 
than  is  possible  with  the  material  encountered 
on  the  Chicago  lake  shore.  The  dredge  at 
Lincoln  Park  is  working  in  a  very  stiff  gumb" 


Opel-,    and    repairs. .  .$74,440.49  $17.2316     $0.1303 


TABLE  IV.— Four.  YEARS'  OPER.ATION  OF  DREDGE. 

Cubic    yards 457,242'  672,815*                51S, 

Cost     $54,241.19'  $88,459.17'            $69, 

Cost  per  cu.  yd $0,118  $0,131 

Hours    in    commission 2,940  27.6                     3 

Hours     pumping l.OSS  =  37    %  4,500  =  60.6%     2,117  = 

Hours  delavert  account  weather 6S3  =  23.2%  636  =  14.4%.        294  = 

Hours  delayed  miscellaneous 1.169  =  39.8%  1,100  =  25    %        880  = 

Hours  delayed  total 1.852  =  63    %  1,736  =  39.4%     1,174  = 

Output  per  pumping  hour,  cu.  yds 426  245. S 

Post  of  coal $10,131.04  $16,050.68             $11 

Cost  of  coal  per  cu.   yd $0,022  $0,024 

'Based   on   calculation   of  cut   measurement. 
tBased  on  calculation  of  place  measurement. 


,920* 

570,243t 

.202.32' 

$74,440.49t 

$0,133 

$0,130 

.291 

4,320 

=  64.3% 

2,599 

=    9.0% 

788  =  IS    % 

=  26.7% 

933  =  21.6% 

=  35.7% 

1,720  =  39,8% 

245 

220 

,584.37 

$17,000.35 

$0,022 

$0.0S 
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clay  which  is  covered  witli  n  layer  of  from 
3  to  5  ft.  of  sand.  The  depth  of  the  dredg- 
ing at  Chicago  in  from  18  to  ;i")  ft.  and  tiie 
material  was  deposited  ihnnigh  abont  ■i.OUO 
ft.   of  pipe. 

Cost  of  Dredge— The  following  table  gives 
the  list  of  items  which  together  make  up  the 
cost  of  the  dredge  as  it  was  put  in  operation 
m   1910: 

Engineering,  plan.s.   inspection,  i-tc  $     a  S16  4.'i 

Contract  (lUOT)  witli  2.il()(i  ft.  pontoons  1.jtUo2  19 
Terminal  pontoon  arow   (1!I07) 1,:;27.SS 

5  Jones  underfeed  stokers   (iuus) o'tOO  Oil 

6  Pontoons   (190S) 10,185.00 

Miscellaneous    874.04 

Total   $1S0,.505.56 

Cost  of  Tenders. — In  connection  with  the 
dredging  work  and  other  construction  tribu- 
tary to  the  Park  Extension  work,  a  fleet  of 
tugs,  derricks  and  other  floating  apparatus  was 
employed.  The  cost  of  operation  of  each  of 
these  for  the  past  year  is  given  below,  together 
with  the  original  cost,  maintenance  cost,  and 
a  brief  description  of  the  apparatus. 

The  tug  "Keystone"  has  a  steel  hull,  871/2 
ft.  long,  19  ft.  beam,  and  11  ft.  deep.  She  is 
of  94  gross  ton  weight,  and  was  built  in  1891. 
She  contains  1  fore  and  aft  compound  con- 
densing engine  with  18x34-in.  cylinders  of 
30  ins.  stroke,  and  one  tire  box  marine  boiler 
14  ft.  long  by  102  ins.  in  diameter  carrying 
steam  at  12.5  lbs.     The  crew  is  as  follows: 

Per 

^  numlh. 

1   Captain     $16."., 00 

1  Engrtneer    1  ::o  Oil 

2  Firemen    6.",. 00 

1  Decl;liand     CG.OO 

1  Soowman    6.5.00 

1  Watchman     OoioO 

1   Cooli   including   supplies 222. in 

This  tug  was  in  commissiun  12  hours  per 
day.  Board  was  furnished  the  men  in  addi- 
tion to  the  regular  wages.  The  tug  was  pur- 
chased by  the  Park  Commission  in  1905  at  a 
cost  of  $13,983.19,  including  improvements, 
and  was  fitted  with  Jones  underfeed  stokers 
in  1910  at  a  cost  of  $2,02.5,  making  its  total 
cost  $16,008.19.  It  has  licen  in  commission 
2,348  hours.  The  cost  nf  opcr:itinn  has  been 
as   follows : 

Cost 
Cost,     per  hr. 

Labor   operation $5.48.5.63     $2,336 

840  tons   coal 2,772.50       1.180 

Supplies    915.56         .390 

Insurance     127.50         .055 

Labor    repairs 1,057.76         .450 

Material     repairs 903.06         .385 

Total    cost   of  operation $9,301.19     $3,961 

Summarizing  we  get  the  following  costs : 

Total    cost   of   repairs $1,960.82 

Cost  of  operation   per  liour 3.961 


Cost   of  operation  per  day 47.55 

Cost  of  repairs   per   hour .835 

Cost  of  repairs  per  day 111.05 

t;ost  of  operation   and   rep.iirs  per   lioiir  4.80 

Cost  of  operation  and  repairs  per  day.  .  57.60 

This  tug  was  used  mostly  for  towing  scows 
loaded  with  loam  for  park  purposes,  but  89 
hours  of  its  time  have  been  charged  to  the 
dredging. 

The  tug  "Richard  B,"  another  member  of 
the  fleet,  is  76  ft.  long,  17  ft.  beam,  and  7 
ft.  in  depth.  She  has  a  wood  hull  :ind  is  rated 
at  63  gross  tons.  She  is  ci|iiippcd  with  one 
fore  and  aft  compound  condensing  engine 
I0x20-in.  cylinder  with  14  ins.  stroke,  ller 
boiler  is  Scotch  Marine  type,  14  ft.  long  by 
90  ins.  in  diameter,  and  carries  125  lbs.  of 
steam.  She  was  built  in  19i,)0.  Her  crew  con- 
issts  of  a  captain  at  $145,  an  engineer  at  $120, 
a  fireman  and  a  lineman  each  at  $65.  The  tug 
was_  purchas_ed  by  the  Park  Commission  in 
1905  for  $8,74^..5-5,  which  price  included  some 
repairs  and  improvements  made  on  it.  before 
placing  it  in  commission.  The  cost  of  opera- 
tion and  repairs  during  the  season  of  lOlo 
were  as  follows : 

Hours    in    commission I.ILS 

Hour.s    leased '73:; 

Horn's    rin    park    extension 386 

Item.  Cost. 

Lalior  operation,   386  liours $    476.88 

Fuel.    386    hours 315.75 

Supplies     104.03 

Jnsurance    95.00 

Labor   repairs    (winter) 511.35 

Material    repairs 534.41 

Towing    repairs 21.76 

Total  operation,  386  hours 991.66 

Total  repairs,  l.llS  hours 1,067.52 

Total  operation   and   repairs 2,059.18 

Total  cost  per  hour 3.53 

Total    cost   per   day 42.36 

The  time  of  this  tug  w:is  charged  to  the 
dredge  work  for  139  hours.  It  was  in  com- 
mission  12  hours  a  day. 

The  tug  "Hausler,"  the  last  of  the  three 
tugs  belonging  to  the  fleet,  is  72  ft.  long,  18 
ft.  beam,  9  ft.  deep,  and  is  rated  at  61  gross 
tons.  She  was  built  in  1893  of  wood.  Her 
machinery  consists  of  1  vertical  non-condens- 
ing engine,  22x44  in.  cylinder  with  24-in. 
stroke.  She  has  1  fire  box  marine  boiler,  14 
ft.  long  x  96  in.  in  diameter,  carrying  135  lbs. 
of  steam.  Her  crew,  a  double  crew,  during 
the  past  season  each  consisted  of  a  captain  at 
$165,  an  engineer  at  $12ii,  and  two  firemen  and 
one  deckhand  at  $65.  She  was  in  commission 
24  hours  per  day.  This  tug  was  purchased  in 
1908  for  $10,500.  The  cost  of  operation  and 
repairs  for  the  season  of  1910  is  as  follows, 
for  5,537.5  hiuirs  in  commission: 


Cost  Cost 

Total.  per  hr.  per  day. 

Labor    operation $  8,2<S3.92  $1,496  $17.95 

Fuel,    773    tons 2,903.110  .524  6  2,t 

Supplies     369.65  .667  .80 

Insurance    250.00  .045  .54 

Labor  repairs 1,317.26  .238  2.S6 

Material    repairs 1.897.63  .343  4.12 

Towing    repairs 14.12  ...  .02 

Total    operation 11,806.57  2.13  25. 5S 

Total     repairs 3,224.01  .59  7.06 

Total     eost 15,035.58  2.72  32.64 

4his  tug  devoted  nearly  all  its  time  to  the 
dredge. 

'I  he  motor  boat  which  was  used  for  trans- 
portation of  the  men  and  for  other  purposes 
was  purcliased  in  1907  for  $1,150  and  operated 
for  TVz  months  during  the  season  of  1910.  Its 
cost  for  the  season,  time  in  commission  7% 
months,   was  as   follows : 

Labor    operation $449.14 

Labor  repairs 62.8ii 

Supplies     264.36 

Derrick,  2   hours  at  $1.60 3.20 

Total    cost $779.50 

Cost   per   month 103.92 

Cost   per   day 4.00 

About  146  days  of  the  motor  boaf's  time  was 
charged  to  the  dredgs. 

I  he  floating  derrick,  which  was  employed 
for  various  duties  on  all  the  work,  was  pur- 
chased in  1905  at  a  cost  of  $5,287.26.  Its  cost 
of  operation  for  the  past  season  is  as  follows  ; 

Hours  in   commission 1,783.5 

Labor    operation $1,871.29 

Fuel  and  supplies 599.07 

Insurance    100,00 

Labor   repairs 268.70 

Towing     17.62 

Total     $2,856.68 

Total  cost  of  repairs 286.32 

Total  cost  of  operation 2,570.36 

Total  cost  per  hour 1.60 

Total  cost  per  day 16.00 

The  derrick  was  in  commission  10  hours 
per  day  and  was  operated  by  a  crew  consist- 
ing of  an  engineer  and  fireman  with  a  varying 
number  of  deckhands — usually  about  four. 

The  work  of  grading  the  Lincoln  Park  Ex- 
tension and  of  covering  the  area  with  loam 
has  been  prosecuted  with  vigor,  following  up- 
on the  completion  of  the  work  described  in 
this  article.  A  description  of  the  grading  work 
will  follow  in  a  future  issue. 

The  work  described  is  being  done  under 
the  supervision  of  Mr.  M.  H.  West,  Superin- 
tendent of  Lincoln  Park  System,  and  Mr,  A. 
S.  Lewis,  Asst.  Supt.  Mr.  C.  W.  Baggott  is 
engineer  in  charge  of  the  marine  department, 
which  includes  the  dredge  work  and  break- 
water construction.  We  are  indebted  to  them 
for  the  information  furnished  for  the  prep- 
aration of  this  article. 


ROADS      AND      STREETS     SECTION 


Experimental    Work    of    the    Illinois 

Highway  Commission  in  the  Use 

of  Bituminous  Compounds  in 

Macadam  and  Earth  Road 

Construction.'" 

The  Illinois  Highway  Commission  has 
made  considerable  use  of  bituminous  com- 
pounds in  road  construction  during  the  sea- 
sons of  1908,  1909  and  1910.  The  form  of 
construction  involving  the  use  of  these  com- 
pounds was  looked  upon  as  entirely  experi- 
mental and  although  there  has  been  consid- 
erable progress  made  towards  standardizing 
these  materials  and  the  methods  of  construc- 
tion involving  their  use,  still  it  is  thought  that 
as  yet  the  use  of  tars  and  asphaltic  compounds 
for  construction  purposes  must  be  considered 
as  more  or  less  of  an.  experimental  nature. 

The  roads  that  were  built  by  the  Illinois 
Highway    Commission    were    constructed    for 


•Paper  by  T.  R.  Agg.  Assistant  Engineer  Illi- 
nois Highway  Commission,  presented  at  the  last 
annual  meeting  of  the  Illinois  Society  of  Engi- 
neers. Additional  Information  furnished  us  by 
Mr.  Agg  is  inserted  in  brackets, 
tendency  because  the  traffic  must  necessarily 
spread  out  on  account  of  the  constant  pass- 
ing. 


the  purpose  of  determining  one  or  more  of 
the    following  questions : 

First — The  general  desirability  of  the  poured 
asphalt  or  tar  macadam  road  as  regard  dust- 
lessness,  resistance  to  wear  and  comfort  of 
travel. 

Second — The  relative  cost  of  the  water- 
bound  macadam  and  the  tar  or  asphalt  poured 
macadam. 

Third — The  relative  cost  of  maintenance  of 
waterbound  macadam  and  the  poured  asphalt 
or  tar  macadam. 


Fourth— The  suitability  of  an  asphalt  oil  in 
the  construction  of  earth  roads. 

In  the  constructiun  of  the  bituminous  mac- 
adam roads  it  was  decided  to  confine  the  ex- 
periments entirely  to  the  poured  macadam. 
It  is  a  matter  of  common  observation  that 
on  roads  which  are  traveled  exclusively  or 
almost  exclusively  by  farm  teams,  the  traffic 
confines  itself  to  7  or  8  ft.  of  the  width  of 
the  road,  the  wheel  wear  coming  entirely  upon 
two  strips  of  the  roadway  which  usually  do 
not   exceed   2   ft.   in   combined   width.     Where 


TABLE  I.— PROPERTIES  OF  TARS  USED  IN  1909  BY  THE  ILLINOIS  HIGHWATi 

COMMISSION. 

"Dow" 

Pent'n 

- 

of  Distillatlon- 

5>  C. 

Free 

—2d  lisjht  oILs— 

— Dead 

oils — 

Sainple 

50  K'ms 

.Specific 

carbon 

1st  light  oi 

s 

% 

% 

Pitch 

No.         Place  used. 

mm. 

:;ra\  it^■, 

% 

'^r 

f" 

solids. 

% 

solids. 

residue. 

101     E.  St.  Louis,  No.  :; 

■J  "  6 

1.230 

24.99 

1. 76* 

4.64 

25t 

32.72 

7^j 

60.  S8 

103     Edwardsville     ... 

17 

1.240 

22.30 

I.JO' 

4.41' 

60t 

22.12 

7(1 

72. 2S 

104     E.  St.  Louis.  Nn.  2. 

tot)  soft 

t.l    t.   St 

1.222 

21.03 

.66* 

6.70 

9o: 

24.00 

35 

6S.64 

105     Bushncll.  No.   1.  ,    . 

2;: 

1,236 

19.54 

1.33t 

.66 

26.67 

60 

71.34 

106     Mt.   Sterling.   Nn.   2 

21 

1.236 

21.10 

32.00 

75 

68.00 

107     E.  St.  Louis.  Nn.  I 

11 

1.243 

20.68 

2.57t 

20.00 

25 

77.33 

108     Elburn   

12 

1.240 

20.18 

1.33 

30.67 

50 

68  00 

109     Mt.  Sterling.   No.    1 

in 

1.243 

18.55 

5.33 

loot 

28.67 

90 

66.00 

110     Bushnell.  No.  3... 

11 

1  219 

18.27 

4.00t 

24.67 

3 

71.33 

Ill      F'lossmoor,    No.    2.. 

10 

1  .2;):j 

22.13 

.67t 

2.67 

lOOJ 

21.33 

80 

75.33 

112     Flossmoor.   No,    I ,  . 

19 

1.23S 

22.09 

6.67 

loot 

21.33 

90 

72  00 

113     Grant   Park 

33 

1.239 

22.24 

24.67 

40 

75,33 

^Indicates  presiTi'-o  •>!  .funumiacnl  water, 
ilndioites  presr-nrr  ■*!   rnin-aninniDiaoal   water. 
JIiHlinates  that  solitis  w.-re  iiriiicipally  naphthalene. 
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TAHI.K  11— COST  DATA  OF  EXPERIMENTAL,  MACADAM 


Year  built  

Cost  per  cu.  yd.  for  placing  stone — 

Unloading  stone  

Hauling  stone  

Spreading  stone   

Rolling  and  sprinkling 

Watchman   and    miscellaneous   labor. 
Coal,  oil  and  supplies 


Totals,  per  cu.  yd • 

Labor  cost  per  sq.  yd.  finished  macadam. 

Superintendence     

Excavation    

Shaping  roadbed   ■ 

Trimming   shoulders    

Placing  stone   

Applying  bit.   binder 

Applying  gravel   binder 


Totals,   per  sq.   yd 

a — Inc.   in  shaping,     b — Inc.   in   hauling,     c- 
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.21 
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49 

29 
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.50 
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Fig.  1 — Unloading  Tank  Car  by  Air    Pressure. 


In  general,  bituminous  macadam  roads  have 
lieen  made  about  9  ins.  thick  at  the  crowti  line 
:ind  about  6  ins.  thick  at  the  edge  after  roll- 
nig.  The  stone  is  placed  in  two  courses,  the 
lop  course  of  3-in.  stone  being  ^Vz  to  3  ins. 
ihick  after  rolling  and  the  lower  course  of 
-'-in.  stone  being  6%  ins.  thick  at  the  crown 
line  and  3%  ins.  thick  at  the  shoulder  or  curb 
line  after  rolling.  The  lower  course  is  spread,, 
harrowed,  rolled  and  bonded  with  water  and 
screenings  in  the  manner  of  an  ordinary  wa- 
terbound  macadam  roa,dway.  It  was  learned 
rarly  in  the  experiments  that  an  essential 
part  of  this  form  of  construction  is  to  have 
the  top  course  of  uniform  texture,  and  it  was 
found  that  herein  lay  the  greatest  difficulty 
in  the  construction;  unless  every  detail  is  care- 
lully  watched  from  the  inception  of  the  proj- 
ect, it  is  certain  that  there  will  be  a  lack  of 
uniformity  in  this  upper  or  wearing  course. 
In  order  to  insure  absolute  uniformity  in 
thickness  and  texture  of  the  upper  coilrse. 
tvidently  the  lower  course  must  be  laid  very 
carefuly  and  finished  absolutely  true  to  cross 
section  and  grade  in  every  p.TrticuIar.  The 
tup  course  of  stone  must  then  be  spread  with 
ureat  care  so  as  to  insure  thickness,  it  must 
lie  harrowed  to  bring  a  uniform  sized  stone  to 
the  surface  and  then  be  rolled  until  it  is  well 
keyed  together.  Where  the  3-in.  stone  is 
used,  it  has  usually  been  found  necessary  to 
sprinkle  over  the  surface  after  the  first  roll- 
ing a  small  quantity  of  2-in,  stone,  and  to 
roll  this  smaller  size  into  the  surface,  which 
has  the  effect  of  pushing  together  the  large 
stones  in  the  surface  and  keying  them  up 
tight  so  that  after  this  rolling  has  been  done, 
ihe    surface    presented    is    so    compactly    knit 


this  concentrated  traffic  is  encountered  there 
is  a  marked  tendency  for  bituminous  mac- 
adam to  squeeze  out  along  the  wheel  track. 
forming  a  broad  depression.  The  wear  also 
must  necessarily  be  great  where  the  vehicles 
all  follow  the  same  track.  This  depression 
will  eventually  become  deep  enough  to  hold 
water  which  hastens  the  deterioration  of  the 
road.     On    village    streets    there    is    no    such 

Where  these  conditions  are  encountered,  it 
is  essential  to  design  a  poured  macadam  pave- 
ment so  that  the  lower  course  shall  give  sta- 
bility and  the  upper  course  provide  a  durable 
wearing  surface  so  placed  that  Ihe  opportunity 
for  lateral  displacement  of  the  stone  com- 
posing it   is  reduced   to  a  minimum. 

Four  sizes  of  stone  as  follows  are  used  in 
the  experimental  bituminous  roads : 


Stone    passing 


through 
stone. 

-Stone 
through 
stone. 

Stone 


2-m,     screen     ami 


a    3-in,    screen,    designated    as 


passing     over 


screen    and 


2-in.     screen    designated    as    2- 


passmg 


over    a     ""'i-in.     screen    and 
through  a  %-in.  screen  designated  as  chips. 

-Screenings  that  pass  throu.gh  a  %-in.  screen 
sometimes  containing  a  percentage  of  chips, 


Fig.  2 — Spraying  Tar   by   Means  of  Pressure    from    Steam    Roller. 
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together    that    without    the    adilition    of    any      this    purpose    two    facts    must    be    taken    into 

binder  it  is  possible  to  haul   a   loaded   wagon      consideration : 

over   the  surface  with   but  slight   disturbance  First,  the  material  which  is  to  be  used  for 


Fig.  3— View  of  East  St.  Louis  and  Tri-City     Roads    After    One    Year's    Service:    Tar    No. 

101    Used. 


to  the  stone.  When  this  condition  is  realized 
it  seems  that  the  ideal  for  a  poured  macadam 
has  been  reached.  The  upper  course  of  stone 
now  presents  a  surface  which  is  sufficiently 
stable  to  carry  the  weight  of  the  loads  which 
will  come  upon  it  and  it  only  remains  neces- 
sary to  add  to  it  something  that  will  prevent 
the  displacement  of  the  stone. 

It  is  estimated  that  this  surface  layer  of 
stone  will  contain  about  20  per  cent  of  voids 
after  the  rolling.  Theoretically  all  of  these 
voids  should  be  filled  to  prevent  any  displace- 
ment of  the  stone,  which  would  require  a  lit- 
tle more  than  2%  gals,  per  sq,  yd.  of  surface 
for  a  layer  2%  ins.  thick.  Practically,  how- 
ever, this  may  not  be  essential  because  the 
stones  composing  the  surface  have  been  sfi 
locked  together  that  there  is  no  opportunity 
for  lateraf  movement  of  any  stone  unless  some 
of  them  are  first  removed  from  the  surface. 
It  is  the  function  of  the  bituminous  com- 
pound to  prevent  that,  and  on  the  state  ex- 
perimental roads  2  gals,  per  sq.  yd.  has  been 
the  usual  treatment.  It  will  often  be  found 
that  the  surface  of  the  road  is  so  open  that  .-i 
smooth  surface  cannot  be  obtained  without 
first  filling  the  surface  interstices  and  the 
chips  are  used  for  this  purpose,  being  wdiipped 
into  the  interstices  from  the  shovel.  The  sur- 
face is  then  broomed  to  sweep  all  chips  into 
the  voids,  leaving  a  clean  surface.  The  voids 
are  then  poured  practically  full  of  the  asphalt 
or  tar  binder. 

In    the    use    of    bituminous    compounds    for 


this    purpose    ninst    be    wfll    ehnsrii    and    must 
be   appropriate  tn   the   cnribti'Ois   umler   which 
it  will  be  applied. 
Second,    the    application    must    be    made    m 
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such  a  way  as  to  insure  that  the  material  will 
go  on  the  surface  in  a  uniform  layer  and  that 
the  surface  will  be  in  such  condition  as  to 
permit  the  material  to  flow  into  the  interstices 
and  to  fill  practically  all  of  the  voids  in  this 
upper  layer  of  stone  which  has  been  discussed. 

if  a  tar  is  used  as  a  binder,  the  following 
method  of  application  has  been  found  to  be 
very  successful :  The  binder  is  received  in 
tank  car  lots  and  is  heated  in  the  car  by 
means  of  the  steam  coils  provided  in  the  cars 
for  that  purpose.  In  heating  the  tar,  it  is 
necessary  that  an  ample  supply  of  steam  be 
provided  and  usually  it  has  been  secured  from 
some  power  plant  of  large  capacity.  It  is 
possible  to  heat  the  material  in  the  tank  car 
by  this  means  to  a  temperature  of  2.50°  R, 
which  is  sufficient  to  make  the  tars  used  soft 
enough  for  their  application.  Undoubtedly 
the  temperature  at  which  the  material  is  ap- 
plied is  of  great  importance,  and  the  tem- 
perature which  would  be  correct  for  one  ma- 
terial will  not  he  correct  for  another.  The 
ideal  condition  to  he  reached  is  that  the  ma- 
terial shall  be  sufficiently  fluid  when  it  reaches 
the  road  to  flow  into  the  interstices  before 
cooling.  It  must  not  remain  as  a  mat  on  the 
top  of  the  stone. 

In  handling  tars,  the  material  is  forced  out 
of  the  tank  car  into  a  distributing  wagon  by 
means  of  steam  pressure  applied  to  the  top 
of  the  car.  Steam  pressure  has  not  been 
found  to  he  altogether  satisfactory  on  ac- 
count of  the  water  which  condenses  and  re- 
mains in  the  car.  but  has  been  fairly  so.  How- 
e\er,  if  pressure  may  be  furnished  by  means 
lit  compressed  air  from  a  portable  compressor 
the  method   is  entirely  satisfactory.     [The  il- 
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lustration,  Fig.  1,  shows  a  ilistributing  wagon 
being  lilled  by  air  pressure.  In  the  case  shown 
in  the  illustration  the  air  pressure  was  15  lbs. 
and  TOO  gals,  were  loaded  into  the  distributing 
wagon  in  5  mins.  The  discharge  pipe  was 
3%  ins.  in  size.]  The  material  is  then  drawn 
to  the  road  in  the  distributing  wagon  and 
attached    to    a    steam    roller    and    steam    con- 


this  fault  can  be  corrected.  .After  the  first 
spreading  of  bituminous  compound,  tlu-  sur- 
face of  the  road  shouKl  he  rolled  and  ihou 
covered  with  stone  chips  and  thoroughly 
broomed  so  that  these  chips  work  into  all  of 
the  interstices  and  voids  that  show  up  in  the 
surface  of  the  road.  This  is  the  most  im- 
portant operation  aside   from  the  pouring  of 


Fig.   5 — View   Showing    Result   of   Applying    Tar  In  Cold  Weather. 


nection  made  from  the  roller  to  the  top  of  the 
distributing  wagon ;  the  tar  is  then  forced  out 
of  the  distributing  wagon  through  a  hose  and 
nozzle  and  is  sprayed  by  means  of  the  nozzle 
on  to  the  stone.  [Fig.  2  shows  the  method  of 
spraying.  A  pressure  on  the  tank  of  20  lbs. 
has  been  found  to  spray  a  bW  gal.  tank  in  30 
mins.;  the  tar  can  be  applied  at  from  %  to  3 
or  more  gals,  per  sq.  yd.]  This  method  of  dis- 
tributing is  very  satisfactory,  it  being  possible 
to  apply  either  large  or  small  quantities  of  the 
material  in  a  very  uniform  layer  to  the  stone. 
The  only  objectionable  feature  so  far  observed 
is  the  slight  amount  of  water  which  condenses 
in  the  tank  wagon.  This  water  turns  into 
steam  as  soon  as  the  new  batch  of  hot  binder 
is  turned  into  the  wagon  and  may  cause  the 
binder  to  foam  badly. 

The  same  general  method  of  application 
has  been  attempted  with  petroleum  residuum 
compounds,  but  has  not  been  found  satisfac- 
tory because  it  is  imposible  to  heat  the  binder 
sufficiently  by  means  of  the  steam  coil  to 
make  it  flow  through  a  hose.  It  cannot  even 
be  heated  sufficiently  to  spread  by  means  of 
hand  spreading  cans  filled  from  the  tank 
wagon.  At  the  temperature  to  which  the  ma- 
teria! can  be  heated  by  steam  the  method  is 
not  satisfactory  because  the  material  is  not 
sufficiently  fluid  to  flow  into  the  interstices  of 
the  stone;  the  result  is  that  there  are  patches 
on  the  surface  of  the  road  which  are  un- 
sightly and  make  the  surface  uneven  to  an 
extent  which  is  perceptible  to  those  who  trav- 
erse it.  In  general  it  is  thought  that  asphaltic 
compounds  should  he  applied  to  the  road  sur- 
face at  a  temperature  not  less  than  400°  F.. 
and  in  some  cases  the  temperature  would  need 
to  be  considerably  above  that  in  order  to  get 
satisfactory  results.  The  principle  mentioned 
before  applies  in  this  case,  in  that  the  binder 
must  be  sufficiently  fluid  to  flow  into  the  in- 
terstics  of  the  stone  before  cooling.  It  must 
not,  however,  be  heated  to  the  flash  point  of 
the  material  if  an  open  kettle  is  used. 

In  using  an  asphaltic  compound,  the  best 
results  have  been  obtained  when  the  ma- 
terial is  heated  in  kettles,  drawn  off  from 
these  kettles  info  h?nd  =prinklirg  cans  and 
poured   onto  the   surface  layer   of   stone. 

The  first  spreading  of  these  compounds  will 
leave  the  surface  of  the  road  slightlv  rough 
where  individual  stones  proiect  partly  from 
the  surface,  owing  to  the  fact  that  they  have 
hern  disturbed  hv  the  men  walking  over  the 
surface  in  spreading  the  chips  and  compound. 
By  rolling  this  surface  with  a  wet  roller  be- 
fore a  second   spreading  of  asphalt  is  applied 


the  compound,  but  if  it  is  carefully  done  an 
extremely  uniform  surface  can  be  secured. 
After  this  spreading  of  chips  has  been  care- 
fully broomed,  a  second  spreading  of  com- 
pound in  the  nature  of  a  paint  coat  is  applied 
to  the  surface.  In  this  application  not  to  ex- 
ceed %  gal.  per  sq.  yd.  of  surface  should  be 
used.  In  the  first  application  the  amount  of 
compound  must  be  determined  by  the  nature 
of  the  surface  layer  of  stone.  Usually  IVi  to 
1%  gals,  per  sq.  yd.  has  been  used  in  state 
work. 

Experience  with  the  use  of  various  bitu- 
minous compounds  in  construction  work  led 
to  the  conclusion  that  there  are  some  im- 
portant variations  in  the  characteristics  of  the 
commercial  preparations  sold  for  use  in  road 
construction.  In  the  absence  of  accepted 
standard    specifications    for    these    compounds. 


formation    that    may    eventually    be    incorpor- 
ated in  a  set  of  specifications.     [Table  I  shows 
the   properties  of   the  tar  used  in   1!)0I)  by  the" 
Illinois  Highway  Commission.] 

Inspections  were  made  in  1910  of  roads 
built  in  lUOi),  and  the  condition  of  the  various 
tars  is  summarized  as  follows: 

Sample  101  gave  fair  results  as  a  bidder, 
holding  the  surface  of  the  road  intact  and 
forming  a  slight  mat  on  the  surface  which 
plainly  showed  the  print  of  the  shoes  on  the 
horses.  During  the  hot  weather  the  material 
softened  sufficiently  to  flow  out  of  the  mac- 
adam on  to  the  earth  shoulder  at  the  edge 
to  some  extent.  The  constant  kneading  of  the 
mat  surface  seemed  to  deaden  the  material 
so  that  it  began  in  places  to  separate  from 
the  stone  and  to  become  brittle.  So  far  the 
wear  is  almost  entirely  on  the  mat  of  tar  on 
the  surface  of  the  macadam.  [Fig.  3  shows 
a  portion  of  the  East  St.  Louis  &  Tri  City 
road  in  Venice  township.  Two  applications 
making  a  total  of  2  gals,  per  sq.  yd.  of  sample 
No.  101  were  used  on  this  portion.  The  photo- 
graph was  taken  one  year  after  the  road  had 
been  completed.  It  was  then  in  excellent  con- 
dition.] 

Sample  103.  The  same  general  conditions 
were  found  as  where  the  No.  101  was  used 
except  to  a  slightly  less  degree,  with  the  prob- 
ability that  the  life  of  this  material  will  be 
somewhat  longer  than  that  of  No.  101. 

Sample  104.  This  material  seemed  to  work 
out  on  the  surface  to  an  undesirable  extent 
and  became  quite  soft  during  hot  weather, 
running  out  onto  the  earth  shoulders  in  large 
quantities.  The  mat  on  the  surface  is  dead 
and  brittle  and  is  peeling  off  from  the  stone. 
This  seems  to  be  the  poorest  tar  used  during 
the  season.  So  far  the  mat  of  tar  is  taking 
all  the  wear.  [Fig.  4  also  shows  a  part  of 
the  East  St.  Louis  apd  Tri  City  roads  in 
Venice  township.  The  surface  shown  in  the 
view  was  given  two  applications  (a  total  of 
2  gals,  per  sq.  yd.)  of  sample  No.  104.  The  2- 
course  treatment  section  of  this  road  was  in 
good  condition  one  year  after  completion. 
when  the  photograph  was  taken.] 

Sample  105.  This  tar  was  used  on  a  road 
so  situated  that  large  quantities  of  mud  were 
carried  onto  it  during  the  winter.  The  tar 
now  appears  to  be  dead  and  somewhat  brittle 
and  does  not  seem  to  have  held  the  chips  in 
the  interstices  of  the  upper  layer  of  stone 
The  surface  of  the  road  is  rough,  the  wear  all 
coming  on  the  stone. 

Sample    lOfi.     No   report    received. 

Sample  107.     This  material  has  held  its  life 


Fig.   6 — Tar   Macadam   at   Flossmoor,  After    18   Months'   Service. 


no  attempt  was  made  to  secure  compounds 
meeting  any  certain  specification  except  in  a 
few  instances,  but  all  materials  used  in  1900 
and  1910  were  analyzed  according  to  approved 
methods  and  a  record  made  of  the  results. 
It  is  thought  that  a  study  of  these  analyses 
and  a  comparison  of  them  with  Ihe  behaviour 
of  the  compounds  on  the  roads  will  give  in- 


well  on  a  very  heavily  traveled  road.  On 
about  60  per  cent  of  the  surface  the  tar  has 
worn  oflt  entirely,  the  surface  presenting  a 
mosaic  appearance,  each  stone  being  sur- 
rounded by  the  tar,  the  stone  forming  the 
wearing  surface.  On  the  remainder  of  the 
surface  the  tar  forms  a  thin  mat  over  the 
stone   and   is   taking  the   wear   and   protecting 
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the    stone.     This    tar    is    apparently    the    best 
one  used  during  the  season. 

Sample  108.  This  tar  was  used  in  resur- 
facing work  where  a  considerable  tiuantity  of 
stone  dust  and  mud  was  found  on  the  road. 
The  tar  became  brittle  and  wore  ofif  the  sur- 
face. There  has  been  no  loosening  of  the 
stone.  It  is  thought  that  the  poor  results 
here  were  due  in  part  to  the  fact  that  the  tar 
was  applied   in  cold   weather. 

Sample  10!).  About  the  same  results  were 
obtained  with  this  material  as  with  No.  105, 
it  being  used  under  similar  conditions. 

Sample  110.  This  material  was  used  under 
conditions  similar  to  those  where  Nos.  105 
and  109  were  used.  The  results  were  better, 
however,  the  surface  being  fairly  smooth. 
The  chips  held  in  place  in  the  interstices  of 
the  surface.  The  stone  is  taking  the  wear 
and  the  surface  presents  a  mosaic  appearance. 

Samples  111  and  112.  With  these  materials 
the  stone  is  held  in  place,  but  the  wear  is  on 
the  stone.  The  tars  here  become  slightly  brit- 
tle during  cold  weather,  but  in  warm  weather 
seem  to  regain  their  life.  They  did  not 
soften  enough  to  flow. 

Sample  113.  This  tar  became  brittle  and 
the  surface  of  the  road  cracked  up  under  traf- 
fic, due,  it  is  believed,  to  the  fact  that  the  tar 
was  applied  during  cold  weather,  and  that  the 
road  was  not  in  proper  condition  for  receiv- 
ing the  tar  treatment.  [Fig.  5  shows  the  re- 
sult of  applying  taf  in  cold  weather.  This 
road,  which  is  located  in  Ycllowhead  town- 
ship, was  completed  in  November.  The  pho- 
tograph was  taken  in  the   following  May.] 

In  general,  it  may  be  said  that  all  the  roads 
were  dusty  except  those  that  had  an  excessive 
mat  of  tar  on  the  surface,  and  these  were 
comparatively  free  from  dust.  This  mat. 
however,  is  probably  short  live!  and  the  con- 
clusion is  that  all  tar  treated  roads  will  be- 
come dusty  within  two  or  three  years  after 
construction,  and  that  if  the  mat  surface  is 
not  obtained,  the  roads  will  be  dusty  from 
completion.  It  may  also  be  said  that  the  sur- 
face layer  of  stone,  in  all  cases,  is  held  firmly 
in  place,  but  that  the  finer  particles  in  the 
interstices  are  not  held  in  place  by  brittle  tars. 

It  is  probable  that  when  the  mat  surface 
wears  off  one  of  these  roads  it  can  be  replaced 
by  applying  a  proper  grade  of  tar  in  the  na- 
ture of  a  paint  coat  and  that  this  will  be  the 
cheapest  method  of  maintaining  roads  of  this 
character. 

It  seems  that  some  change  must  be  made  in 
the  character  of  the  tars  available  for  con- 
struction purposes,  to  insure  that  they  will 
not  soften  and  flow  in  hot  weather  and  not 
get  brittle  during  cold  weather.  Just  how 
this  can  be  done  is  not  at  once  apparent,  but 
it  is  probable  that  the  volatile  li.ght  oils  should 
be  eliminated  and  the  free  carbon  held  as  low- 
as  possible.  There  should  then  be  a  sufficient 
quantity  of  dead  oils  present  to  give  elasticity 
to  the  pitch. 

OILED    EARTH    ROAD    CONSTRUCTION. 

The  oiled  earth  construction  was  under- 
taken with  the  object  of  determining  the  dura- 
bility of  this  form  of  construction  under  the 
soil  and  climatic  conditions  encountered  in  Illi- 
nois. It  w-as  desired  to  accomplish  something 
more  than  a  surface  treatment  which  would 
merely  serve  to  alleviate  the  present  dusty  con- 
dition of  roads  during  dry  weather  and  pos- 
sibly reduce  the  cost  of  maintenance  on  a 
countri'  road.  In  order  to  accomplish  these 
purposes,  it  was  thought  necessary  to  incor- 
porate into  the  surface  layer  of  earth  on  the 
road  a  sufficient  quantit}-  of  an  asphaltic  oil 
to  render  this  surface  Layer  impervious  to 
water.  In  accomplishing  that  purpose,  it 
seems  pos.sible  that  such  a  large  tmantity  of 
oil  will  need  to  be  used  that  in  the  hot  weath- 
er, the  oil  will  soften  up  sufficiently  to  make 
the  surface  layer  of  the  road  plastic.  If  such 
is  to  be  found  the  case  to  any  extent,  it  is 
a  once  apparent  that  the  effect  of  the  concen- 
trated traffic  of  these  roads  during  the  sum- 
mer months  will  squeeze  nut  the  surface  of 
the  road  along  the  wdieel  track,  forming  a 
rut  and  leaving  a  slight  ridge  along  outside  of 
the  wheel  track.  If  this  is  the  case,  it  is  ap- 
parent that  the  slight  depression  which  is 
formed  by  the  wheels  will  hold  water  and  will 
soften  and  eventually  cut  through;  but  it 
seems   also   probable   that    if    the    surface    be- 
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shape  by  means  ol  Uu-  traliic.  n  uill  also  be 
sufficiently  plastic  Id  be  re.iclii\  put  b.ick  into 
condition,  and  it  is  probable  that  on  such  a 
road  the  surface  i  ,in  be  rosha]n-d  about  once 
a  year,  and  it  is  believed  that 'if  this  is  done 
the  road  will  not  get  muddy  to  anv  extent 
during  the  winter.  It  is  p.issiMe  then  thai 
the  road  may  be  well  worth  its  cost,  but  until 
more  experience  h.is  lierii  bad  with  this  class 
of  construction  no  (U-liniti-  auswir  can  be 
made  on  that  pi.ii;l 

Oiled  Earth  l\,ui,l  i'oiu^lnn  Ird  iii  l!)OS.- 
This  soiled  earth  ro.id  was  cnnstnicted  on  a 
black  gumbo  soil  by  mixing  with  the  upper 
layer  of  the  road  an  asi)haltic  oil  in  such  an 
amount  as  to  give  a  layer  about  5  ins.  thick, 
which  was  treated  with  oil  in  as  large  a  quan- 
tity as  it  would  absorb.  In  general,  the  meth- 
od of  construction  was  as   follows: 

The  center  of  the  road  for  a  width  of  about 
15  ft.  was  plowed  up.  disked  and  pulverized 
as  fine  as  possible.  The  pulverized  earth  was 
then  moved  to  the  side  of  the  road  and  the 
middle  portion  or  ro;id  bed.  on  which  the  oil 
was  to  be  used,  was  sli,-ipcd  .■iiii]  llioroughlv 
compacted  with  a  tin-ton  slo.ini  roller.  .Alter- 
nate layers  of  oil  and  earth  were  then  placed 
on  this  foundation,  thoroughly  mixed  with  a 
disc  harrow  and  rolled  The  ro,-id  was  fin- 
ished by  putting  on  a  lislil  layer  mI"  e.irlli  .-111(1 
rolling  the  surface. 


vvill  be  entirely  on  the  liituniinoiis  compound 
if  a  proper  one  is  used.  In  g.jneral  we  may 
safely  state  that  the  life  of  the  road  is  greatl'y 
lengthened,  especially  if  the  road  has  a  mixed 
traffic  with  a  considerable  amount  of  one 
horse   and   automobile  traffic. 

Oil  earth  construction  must  be  considered 
as  of  doubtful  \-alne  so  far  as  the  experi- 
ments already  made  may  be  interpreted,  and 
while  there  can  be  no  question  but  that  the 
roads  were  greatly  benefited,  still  it  remains 
to  be  proven  that  the  treatment  is  worth  the 
30  cts.  per  sq.  yd.   it  costs.  . 

As  to  the  relative  cost  of  the  waterbound 
and  bituminous  macadam,  the  tar  macadam 
w-ill  cost  15  cts.  per  sq.  yd.  more  than  the 
waterbound  at  the  present  cost  of  tar,  and 
the  asphaltic  macadam  will  cost  from  15  cts. 
to  20  cts.  per  sq.  yd.  more  than  the  water- 
bound,  depending  upon  the  price  paid  for 
asphalt. 

In  regard  to  the  relative  cost  of  main- 
tenance, no  data  can  be  given  because  none 
of  the  bituminous  roads  have  been  in  service 
long  enough  to  determine  this  point.  It  seems 
probable,  however,  that  a  bituminous  macadam 
will  maintain  its  surface  at  least  as  long  as  a 
waterbound  macadam  and  probably  much 
longer.  When  necessary  it  can  be  repaired 
by  a  surface  dressing  or  paint  coat  of  the 
proper  grade  of  binder  at  a  cost  of  about  15 
cts.    per   sq.  yd.   of  surface.     To   properly   re- 


Fig.  7 — Typical   Appearance  of   Poured  Tar    Macadam,  One  Year  After  Completion. 


In  the  construction  lumierous  difficulties 
were  encountered,  particularly  in  getting  prop- 
er mixtures  of  the  earth  and  oil.  This  mix- 
ture when  once  made  was  of  such  a  gummy 
nature  that  it  was  almost  impossible  to  get 
it  evenly  distriliuted  over  the  surface  of  the 
road.  Also  the  nature  of  the  soil  was  such 
that  it  could  not  be  enlirelx  reduced  to  dust 
and  there  were  numerous  large  clods  in  tin- 
mixture  which  were  not  broken  uj)  in  any 
of  the  operations  and  reni.-iiiicd  in  the  surface 
of  the  road  ,-ifter  its  completion.  Il  was 
found  that  the  oil  never  inipre.gnated  these 
larger  pieces  of  earth  at  all. 

Subsequent  work  on  this  road  showed  that 
the  earth  and  oil  mix  nmre  uniformly  if  the 
earth  is  moistem-d  with  water  during  the 
mixing  process.  .\\  lirst  the  road  is  very  soft, 
but  as  the  water  dries  out  the  oil  apparently 
takes  its  place  and  the  surface  becomes  harri- 
er. During  this  lime  the  road  should  be 
rolled  and  kept  smooth. 

roNCI.rSIONS 

The  experiments  h.ive  conclusively  shown 
that  a  poured  macadam  is  a  desirable  road 
way.  It  has  an  clastic  surface  pleasant  to 
travel  which  is  much  less  dusty  than  the  un- 
treated macdam.  While  the  roads  built  have 
not  been  in  servi.  i-  I  :  ■:■  enough  to  give  ac- 
curate data  on  tin-  lo'  -f  the  macadam,  still 
it    is   apparent    tb.-i'     :    :    ■•'•mc   years    the    wear 


surface  a  waterliound  ni,-icadam  road  would 
cost  30  cts.  per  sq.  yd.,  so  that  the  maintenance 
of  the  bituminous  road  is  probably  longer  for 
the  plain  macadam  and  the  road  itself  more 
desirable.  [Tafile  II  contains  cost  data  on  ex- 
perimental macaflam  roads  constructed  by  the 
Illinois  Highway  Commission  in  VM)Ct,  'l90T 
1908  and  l!)iiii.  Fuller  details  regarding  the 
roads  constructed  in  1006  and  1007  were  given 
in  Enginef.rixg-Contracting.  .\pril  10,  lObV 
and    .\ov,   18.   1008.] 


Grouting  the  surface  of  concrete  in  order 
lo  make  it  smooth  leaves  it.  subject  to  un- 
ecpial  wear,  owing  to  the  lack  of  uniformity 
ill  the  degree  of  hardness  in  such  a  thin 
layer  of  cement.  The  set  of  a  thin  sheet  of 
cement  is  not  the  same  as  that  of  a  large 
mass.  l'"or  this  reason  the  tops  of  concrete 
block-  |r,r  selling  heavy  machinery  should 
not  be  made  "true"  by  grouting,  but  by 
dressing  down  after  the  block  lias  set,  in 
the  same  way  as  the  surface  of  a  stone 
w-nuld  be  finished. 


.\s  the  result  of  an  ice  jam  at  the  Chicago 
&  Northwestern  railroad  bridge  over  Galena 
river  at  Galena.  III.,  on  Feb.  14,  the  entire 
business  section  of  that  city  was  flooded. 
Traffic  on  both  the  Northwestern  and  Bur- 
lington roads  was  at  a  standstill.  The  gorge 
H-as  finally  broken  up  by  the  use  of  dynamite. 
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"Meadow"    Roads    as    Constructed    in 
Southern  New  Jersey  Counties.* 

The  Atlantic  Coast  of  the  southern  part  of 
the  state  of  New  Jersey  is  fringed  with  a  Hne 
of  low  barrier  beaches  consisting  in  their  orig- 
inal state  of  sand  dunes.  On  these  beaches  arc 
situated  many  summer  resorts.  Separating 
these  beaclies  from  the  mainland  is  an  ex- 
panse of  "meadow."  varying  in  width  from 
2  to  (J  miles,  which  is  interspersed  with 
numerous  "lagoons"  or  "bays"  which  are  con- 
nected with  each  other  and  the  ocean  by  tidal 
channels  known   as   thoroughfares. 

The  "meadows"  are  composed  of  a  crust, 
usually  from  2  to  4  ft.  in  thickness,  formed 
by  the  interlacing  of  roots  and  decayed  vege- 
table matter,  with  grass  growing  on  its  sur- 
face. The  surface  of  the  "meadow"  is  slight- 
ly above  the  level  of  ordinary  high  tide,  and 
the  entire  crust  is  underlaid  with  a  mass  of 
mud  in  a  semi-liquid  condition,  and  which,  in 
turn,  is  underlaid  with  sand,  gravel  and  clay 
at  depths  varying  from  zero  to  30  ft.  or  even 
more.  In  times  of  easterly  or  northeasterly 
storms,  the  water  from  the  ocean  is  forced  by 
the  wind  through  the  inlets  between  the  bar- 
rier beaches,  and  when  combined  with  the  tide 
reaches  a  maximum  elevation  of  about  4  ft. 
above  the  "meadow"  surface  at  high  water. 
It  can  readily  be  seen  that  the  construction  of 
roads  across  this  "meadow"  at  sufficient  eleva- 
tion to  maintain  travel  during  these  storm 
tides  will  be  both  difficult  and  expensive. 

The  first  roads  built  were  of  corduroy  con- 
struction, covered  with  gravel  or  oyster  shells. 
and  depending  upon  the  floatage  of  the  sod 
construction  of  the  underlying  mud  for  the 
maintenance  of  their  elevation.  Under  heavy 
loads  these  roads  were  sometimes  depressed 
below  the  level  of  the  surrounding  "rneadow" 
and  as  additional  weight  of  materials  was 
deposited  on  them  to  maintain  their  elevation 
they  naturally  became. still  more  depressed,  re- 
quiring continual  maintenance  to  keep  them 
above  the  elevation  of  high  tide;  and,  as  the 
surface  of  the  roads  was  only  a  few  inches 
above  the  "meadow"  they  were  frequently  in- 
undated during  storm  tide,  causing  the  sus- 
pension of  all  travel  over  them  for  periods 
ranging  from  a  few  hours  to  one  week  in  ex- 
ceptional cases.  The  surface  material  on  roads 
of  this  type  was  also  subjected  to  the  wave 
action  caused  by  high  winds  accompanying 
these  storms  and  usually  required  resurfacing 
after  each  storm ;  oyster  shells  affording  the 
better  material  for  this  purpose  because  they 
are  affected  but  little  by  this  wave  action. 

The  more  recently  constructed  roads  have 
been  built  with  solid  fill  reaching  1  or  2  ft. 
above  the  highest  storm  tides;  their  construc- 
tion is  substantially  as  follows : 

Banks  of  meadow  sod  are  built  along  each 
side  of  the  road,  having  a  top  width  of  2  ft., 
and  with  the  outer  face  sloped  at  from  30°  to 
4-5°  from  the  horizontal.  The  sod  composing 
the  outer  face  is  laid  in  regular  order,  similar 
to  masonry,  with  the  grass  side  out.  The 
grass  growing  on  the  outside  of  these  banks 
forms  a  protection  against  erosion,  during  the 
storm  tides.  The  slope  of  the  outside  face  of 
banks  should  never  exceed  4-5°  with  the  hori- 
zontal, otherwise  the  grass  will  die,  and  the 
sods,  having  nothing  to  protect  them,  will 
dry  out  and  gradually  disintegrate,  exposing 
the  sand  fill  to  the  wave  action  during  storm 
tides  and  causing  the  eventual  elimination  of 
the  road. 

The  sod  for  building  the  banks  is  usually 
taken  from  within  the  line  of  the  road,  and 
should  not  be  taken  from  the  outside  of  the 
bank  line  as,  when  filling  is  in  progress,  there 
will  be  no  lateral  resistance  against  the  base 
of  the  bank  to  counterbalance  the  horizontal 
component  of  the  resultant  pressure  on  the 
bank,  due  to  the  sand  fill.  In  some  instances, 
where  sod  has  been  removed  from  outside  the 
banks,  the  bank,  including  the  meadow  sod  on 
which  it  rests,  has  moved  laterally  on  the  un- 
derlying mud  until  the  gap  caused  by  the 
removal  of  sod  has  been  entirely  closed. 

When  sod  is  not  available  along  the  line  of 


•From  a  paper  by  E.  D.  Rlghtmire,  Engineer 
of  Atl.nntic  County,  N.  .T.,  presented  Jan.  24, 
1911.  at  the  convention  of  the  New  Jersey  State 
work  light  wooden  bulkheads  are  built  to  re- 
Association  of  County  Engineers. 


work  light  wooden  bulkheads  arc  built  U^  re- 
tain the  fill.  These  are  constructed  by  setting 
piles  on  from  3  to  (I  ft.  centers,  their  points 
penetrating  into  "hard  pan"  just  far  enough  to 
insure  them  against  lateral  displacement  at  the 
bottom.  The  tops  of  opjiosite  piles  are  tied 
together  across  the  roadway  with  small  iron 
rods  through  each  pile,  with  washers  and  nuts 
for  bearing  against  the  piles  and  having  turn- 
buckles  under  the  middle  of  the  road.  Roads 
thus  constructed  are  left  unprotected,  the  en- 
tire construction  being  considered  of.  a  tem- 
l>orary  nature.  For  a  bearing,  light  stringers 
are  placed  both  along  the  lops  of  piles  and  at 
the  meadow  surface,  for  which  surface  is  used 
1-in.  pine  sheathing,  doubled  with  joints, 
lapped,  and  extending  to  the  "hard  pan,"  when 
it  lies  close  to  the  surface;  or,  where  "hard 
pan"  lies  too  deep  below  the  meadow  surface 
to  permit  its  being  reached  with  a  single  line 
of  sheathing,  as  is  sometimes  the  case,  the 
sheathing  is  driven  only  a  short  distance  be- 
low the  meadow  sod,  thus  allowing  the  sand 
fill  to  take  its  natural  slope  in  the  underlying 
mud  which  is  displaced  laterally  to  make 
room  for  il.  Material  for  fill  is  usually  oli- 
tained  by  dredging  from  riparian  lands  lying 
under  the  numerous  bays  and  thoroughfares, 
some  of  which  are  usually  close  enough  to  be 
available.  This  material  which  may  be  either 
sand  of  the  character  found  on  the  beach,  or 
gravel  or  clay,  is  pumped  by  suction  dredges, 
equipped  with  centrifugal  pumps,  through  a 
riveted  steel  discharge  pipe  to  the  line  of  work, 
which  may  be  located  as  great  a  distance  as  a 
mile  away  from  the  dredge.  The  solid  matter 
will  be  only  about  10  per  cent  of  the  discharge 
of  the  pipe,  the  rest  being  water,  for  which 
suitable  openings  in  the  banks  must  be  pro- 
vided so  as  to  permit  it  to  readily  drain  off 
the  road  and  eventually  return  to  the  tidal 
waters.  This  fill  material  generally  used,  when 
first  deposited,  is  quite  similar  to  quicksand, 
and  requires  several  weeks  to  drain  off  suf- 
ficiently to  admit  of  the  construction  of  the 
roadway  surface. 

.^.s  filling  progresses  the  "meadow"  on 
which  it  is  deposited  will  be  found  to  have 
settled  more  or  less,  depending  upon  the  solid- 
ity of  the  meadow  sod,  and  the  underlying 
mud.  As  a  rule,  this  settling  amounts  to  an 
average  of  only  6  ins.  or  a  foot,  and  again,  if 
the  meadow  is  soft,  the  fill  will  settle  until  it 
finds  solid  bearing  on  "hard  pan,"  displacing 
laterally  the  underlying  mud,  which  displace- 
ment is  resisted  by  a  more  solid  stratum  of 
mud  or  by  an  area  of  "hard  pan"  lying  at  a 
higher  elevation  than  that  under  the  fill,  caus- 
ing a  vertical  displacement  on  either  side  of 
the  road,  which  is  indicated  by  the  rising  of 
the  level  of  the  meadow  in  the  form  of  a 
wave  parallel  with  the  road  adjacent  to  the 
sides  of  the  fill.  This  settlement  may  occur 
gradually  or  sometimes  occurs  in  a  single 
night,  necessitating  continuous  filling  until 
equilibrium  is  established  and  the  proper  ele- 
vation of  fill  maintained. 

The  occurrence  of  this  phenomenon  was  ob- 
served on  a  section  of  road,  2,750  ft.  long, 
built  at  Chestnut  Neck,  N.  J.,  in  1909.  This 
road  was  at  that  time  built  up  to  a  height  of 
2%  ft.  above  the  surroiuiding  meadow  and 
has  now  settled  for  2,-500  ft.  of  its  length  until 
the  surface  of  the  road  is  practically  level 
with  the  meadow.  The  fill  material  for  this 
road  was  obtained  from  borrow  pits  on  the 
mainland,  adjacent  to  the  end  of  the  road. 
This  particular  section  of  road  has  been  im- 
proved at  two  different  times  with  state  aid. 
It  was  completed  about  15  months  ago,  the 
work  being  done  in  accordance  with  the  stand- 
ard specifications  of  the  state  of  New  Jersey. 
Twelve  months  after  the  road  had  been  com- 
pleted and  accepted  by  the  Board  of  Chosen 
Freeholders,  the  majority  of  the  Board  in- 
specte<l  this  section  of  road  for  the  purpose  of 
final  acceptance,  and  to  their  surprise  they 
found  it  in  the  condition  above  described.  .A 
meeting  was  called  and  the  existing  condi- 
tion discussed,  the  questions  being  asked  the 
writer:  "Did  the  contractor  strictly  comply 
with  the  plans  and  specifications,  including  the 
making  of  the  required  amount  of  fill?"  and 
"If  the  contractor  was  responsible  for  the  set- 
tlement of  the  road?"  which  questions  were 
answered  by  stating  that  the  road  had  been 
constructed,    in    every    respect,   in    accordance 


uuh  the  requirements  of  the  plans  and  speci- 
lications,  and  that  the  responsibility  of  the  • 
contractor  for  maintaining  the  roadway  at  a 
given  level  for  twelve  months  guaranty  period 
after  completion  was  a  legal  question.  The- 
liability  of  the  contractor  for  the  settling  of 
the  road  was  then  submitted  to  the  county 
solicitor  for  his  opinion,  and  the  solicitor  in- 
quired if  the  plans  and  specifications  could 
have  been  prepared  so  there  would  be  but 
comparatively  little  settlement,  to  which  the- 
reply  was  made  that  they  could  be  so  prepared,- 
Init  that  the  cost  would  be  approximately  four 
times  greater  than  the  cost  of  the  construction 
as  specified,  but  that  the  more  expensive  con- 
struction would  be  a  saving  to  the  county  in 
the  end. 

For  the  better  construction  the  method  to_  be- 
employed  would  be  substantially  as  follows : 
Drive  piles,  of  any  sound  material  to  pene- 
trate the  underlying  strata  of  "hard  pan"  to  a 
depth  of  not  less  than  6  ft.,  the  number  of 
piles  necessary  to  carry  the  load  to  be  deter- 
mined by  the  engineer.  After  the  piles  have 
been  driven,  stringers  are  to  be  fastened  to 
the  piling  below  the  meadow  level,  or  to  such 
depth  that  pile  and  stringer  would  be  con- 
stantly wet.  Upon  the  stringers,  either  poles 
or  plank  should  be  placed  close  together,  and 
after  this  has  been  done  deposit  the  earth  to 
any  height  required.  This  method  is  only 
suggested  for  use  in  exceptional  cases,  similar 
to  those  which  confront  .A.tlantic  and  Burling- 
ton counties  at  the  present  time,  especially 
Burlington,  on  the  shore  road  across  the  mea- 
dows leading  from  Chestnut  Neck  to  ^few 
Gretna. 

Referring  to  the  general  construction  of 
county  roads,  the  road  metal  surface  may  con- 
sist, of  course,  of  any  material  determined 
upon  and  placed  on  the  road  in  the  usual 
manner.  The  only  material  thus  far  used  in 
-Atlantic  county  being  gravel,  of  which  there 
are  large  deposits  and  of  excellent  quality  on 
the  mainland.  Due  to  the  excessive  wear  on 
gravel  roads  by  motor  car  traffic,  and  the  re- 
sulting excessive  cost  of  maintenance,  Atlantic 
county  has  about  completed  the  laying  on 
"Meadow  Boulevard,"  which  is  the  only  high- 
way leading  from  the  mainland  into  Atlantic 
City,  .fi-mile  of  Warrenite  road,  a  bituminous 
pavement,  laid  under  the  patents  of  Warren 
Brothers  Co.,  and  which  is  a  modified  form 
of  bitulithic  pavement  and  designed  for  use 
on  state  and  county  roads ;  the  Warrenite 
road  being  of  similar  construction  to  the 
bitulithic,  except  that  the  latter  is  designed 
for  use  on  city  streets  which  are  subjected  to 
heavier  traffic.  If  this  material  proves  a  suc- 
cess, of  which  there  would  seem  to  be  not  a 
questionable  doubt,  the  same  material  will 
doubtless  be  used  on  the  remainder  of  this- 
driveway  for  an  additional  distance  of  4% 
miles. 


Permissible  Exlposives. — .\  circular  re- 
cently issued  by  the  Bureau  of  Mines  at 
Pittsburgh  contains  the  names  of  permissi- 
ble explosives  and  the  precautions  to  be 
observed  when  these  explosives  are  used., 
especially  in  coal  mines.  An  explosive  is 
called  permissible  when  it  is  similar  in  all 
respects  to  the  sample  tested  by  the  na- 
tional Bureau  of  Mines  and  when  it  is  used 
in  accordance  -with  the  conditions  prescribed 
by  that  bureau. 

Some  of  the  conditions  required  are  as 
follows:  That  No.  6  detonators — preferably 
No.  6  electric  detonators  (double  strength) 
— are  used  of  not  less  strength  than  1  gram 
charge,  consisting  by  weight  of  90  parts  of 
mercury  fulrninale  and  10  parts  of  potas- 
sium chlorate  (or  other  equivalents),  except 
for  the  explosives  "Bental  coal  powder  No. 
2,"  "Detonite  special,"  "Hecla  No.  2," 
"Kanite  A,"  "Masurite  M.  L.  P.,"  "Titanite 
No.  7-P,"  and  "Titanite  No.  8-P,"  for  which 
the  detonator  shall  be  of  not  less  strength 
than  the  No.  7  (^V/z  grams  charge  of  the 
same  mixture). 

That  the  explosive,  if  frozen,  shall  be 
thoroughly  thawed  in  a  safe  and  suitable 
manner  before  use. 

That  the  quantity  used  for  a  shot  does 
not  exceed  lli  pounds  (680  grams),  proper- 
ly tamped. 


February  22.   1911. 
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Valuation  of  the  Physical  Property  of 
the  Peoria  Water  Co.  with  a  Dis- 
cussion of  Rate  Making  and 
of  Reasonable  Rates.* 

(Contiiuicd    from    page    19").) 

The  valualioii  of  the  ijropcrty  belonging  to 
the  Peoria  Water  Works  Company  and  the 
['iichwoods  Water  Company,  was  intended 
only  as  a  basis  for  a  new  schedule  of  rates, 
which  we  were  not  asked  to  enter  into  at 
that  time.  As  there  stated,  otlier  elements, 
snch  as  operating  e.xpen.ses  and  an  analytical 
statement  of  the  company's  revenue  should 
be  had  before  taking  np  that  subject.  Since 
then,  lidward  A.  Pratt  &  Co.  have  made  a 
thorough  examination  and  analysis  of  the 
rating  cards  of  the  company,  a  summary  of 
which  they  have  submitted  to  yon  under  date 
of  July  5,  1910.  This  summary  and  the  original 
analysis,  have  been  placed  in  our  hands,  with 
the  request  that  we  pursue  the  subject  along 
such  lines  as  will  lead  to  a  thorough  under- 
standing of  the  same,  and  furnish  the  proper 
basis  for  a  fair  adjustment  of  the  rate  sched- 
ule. In  doing  this,  more  is  needed  than  the 
technical  details  which  it  may  be  proposed 
to  embody  in  a  rate  ordinance.  The  reasons 
for  the  adoption  of  any  proposed  scale  of 
rates,  the  principles  wdiich  have  controlled  in 
its  making,  and  its  probable  effect  upon  the 
revenue  of  the  company  should  be  clcarlv  set 
forth. 

In  a  conference  witli  the  mayor  and  com- 
mittee, that  preceded  the  preparation  of  this 
report,  a  number  of  citizens,  representative  of 
the  city's  civic  life,  were  present.  From  cer- 
tain expressions  made  at  that  time,  one  might 
infer  that  they  and  the  people  of  Peoria 
questioned  the  basis  upon  which  the  valuation 
of  March  24  was  made,  being  apparently  ap- 
prehensive that  archaic  conceptions  of  the 
rights  and  powers  of  public  utility  corporations 
had  molded  the  conclusions.  In  such  a  case 
as  the  one  in  hand,  about  which  half  a  gen- 
eration of  contention  has  prevailed,  with 
questions  still  unsettled,  some  of  which  are 
pending  in  the  courts  and  in  the  city  council, 
this  questioning  attitude  is  most  commendable. 

The  realization  that  such  contentions  still 
exist  in  the  community,  and  that  a  wise  deter- 
mination involves  a  full  understanding  of  the 
legal  and  technical  principles  underlying  public 
utility  values,  renders  it  desirable  and  neces- 
sary that  such  principles  should  be  set  forth 
with  considerable   fullness. 

These  considerations  will  account  for  the 
space  given  to  the  decisions  of  courts  and  pub- 
lic utility  commissions,  and  their  bearing  upon 
the  questions  involved  in  the   Peoria  case. 

It  has  also  seemed  desirable  to  give  a 
historical  outline  of  the  Peoria  water  plant, 
covering  the  2.5  years  that  the  city  operated  the 
original  plant,  as  well  as  the  '21  years  since 
the  original  plant  passed  into  the  hands  of 
the  Peoria  Water  Co.,  the  antecedent  of  the 
present  Peoria  Water  Works  Co. 

Also,  in  connection  with  the  plarit's  history, 
it  is  considered  desirable  to  determine  the 
investment  that  has  been  made  in  the  plant, 
on  entirely  different  lines  from  those  followed 
in  the  report  of  March  24. 

RIGHTS    AKn  RESPONSIBILITIES   OF   PUni.IC   SERVICE 
CORPORATIONS    AND     MUNICIPALITIES. 

The  broad  questions  touching  the  respective 
j  rights  and  responsibilities  of  pul)lic  service 
corporations  in  their  relation  to  the  munici- 
palities which  they  serve  are  generally  well 
understood,  though  many  misapprehensions 
still  exist  in  the  public  mind  which  are  for  the 
most  part  a  legacy  of  the  past,  wdien  a  con- 
ception of  the  powers  of  such  corporations 
prevailed  which  is  fast  becoming  obsolete. 

•Condensed  and  partly  rearranged  from  "Valu- 
ation of  the  Property  of  the  Peoria  Water 
Works  Co.,"  by  Benezette  Williams  and  C.  B. 
Williams,  "Audit  of  Accounts  of  the  Peoria 
Water  Works  Co.,"  hy  Edward  A.  Pratt  &  Co.. 
and  "Water  Rates  for  the  Plant  of  the  Peoria 
Water  Works  Co.."  by  Benezette  Williams  and 
C.  B.  Wdliams;  reports  made  for  the  citv  of 
Peoria.   111. 


This  conception  was  based  upon  the  theory, 
which  was  also  put  into  practice,  that  a  com- 
pany operating  a  public  utility  under  a  public 
franchise  was  its  own  master  and  not  sub- 
jected to  control  as  to  rates  or  the  kind  and 
manner  of  service  rendered. 

About  fifty  years  ago  courts  of  Great 
Britain  and  a  number  of  the  state  supreme 
courts  in  this  country,  held  substantially,  in 
the  case  of  gas  companies  supplying  gas  under 
a  public  franchise,  that  they  could  choose 
their  customers  and  make  varying  rates,  as 
freely  as  a  private  manufacturer  engaged  in 
a  competitive  business,  and  that  tliey  could 
accept  or  refuse  to  render  service  at  their 
pleasure. 

The  franchises  under  which  such  companies 
operated  were  considered  property,  and  if  the 
business  was  profitable  it  was  valuable  prop- 
erty. Little  distinction  was  made  between 
what  we  now  know  as  a  public  utility  and  a 
strictly  private  industry,  and  the  economic 
doctrine  of  laisse:  faire  was  expanded  to 
embrace  one  as  well  as  the  other. 

Tlie  modern  conception  of  a  public  utilitv 
corporation  is  that  its  paramount  function  is 
to  serve  the  public  without  discrimination, 
and,  following  the  tenor  of  the  highest  court 
decisions,  that^  it  is  entitled  to  sufficient  rev- 
enue to  rneet  interest,  operation,  maintenance, 
depreciation  and  renewals,  and  to  give  a  re-, 
turn  on  the  investment  represented  by  a  fair' 
valuation  of  the  property  employed  th;it  will 
make  !t  an  object  for  private  capital  to  enage 
in  such  service.  Fartlier,  that  the  business 
should  be  a  tnonopoly.  and  that  a  joint  re- 
sponsibility should  exist  between  the  public 
and  private  agencies  that  brought  it  into  be- 
ing, accompanied  by  governmental  regulation 
of  rates,  and  control  as  to  the  character  of 
service   rendered. 

This  conception  really  turns  a  pnltlic  service 
corporation  into  an  arm  of  government  service, 
temporarily  entrusted  with  the  operation  of 
the   public  utility. 

Besides  establishing  the  public  utility  as  a 
monopoly  under  public  control,  this  doctrine 
gives  it  a  continuin.g  existence  as  such,  with 
the  power  of  growth  and  adaption  to  varying 
conditions  as  they  may  arise,  subject  to  a 
change  of  ownership  from  private  to  public 
agencies  and  the  reverse. 

This  distinction  between  the  old  and  the 
new  is  not  always  clearly  drawn,  though  the 
state  of  New  York  in  part,  and  the  state  of 
Wisconsin  as  an  entirety,  have  put  the  modern 
doctrine  into  force  without  reservation.  New 
Jersey  has  also  established  a  public  utility 
commission. 

The  Wisconsin  public  utility  law  gives  a 
company  operating  a  public  utility  in  that 
state,  the  same  right  to  an  increase  in  rates, 
if  those  in  force  are  inadequate,  that  the  state 
or  municipality  has  for  a  reduction,  if  the 
existing  ones  are  more  than  adequate.  Going 
with  this  is  full  protection  from  competition, 
and  the  right  of  the  municipality  to  buy  at 
any  time  on  the  valuation  of  the  public  utility 
commission,  which  is  the  railroad  commis- 
sion of  that  state. 

In  states  where  the  right  exists  and  is 
exercised  to  regulate  rates  of  such  corpora- 
tions, without  the  protection  which  such  a  law 
affords  the  investment,  it  is  doubly  difficult 
to  determine  the  question  of  reasonable  rates. 
Limitations  upon  municipalities  as  to  long  time 
contracts  relative  to  public  and  private  charges, 
subjects  the  property  of  such  corporations  to 
a  hazard  accunnilating  as  the  time  for  the 
expiration   of   existing   franchises   approaches. 

■This  anomalous  situation,  which  exists  in 
Illinois  and  inany  other  states,  is,  no  doubt, 
due  to  the  transition  from  the  old  conception 
of  the  rcsponsibilitic;  of  public  service  corpo- 
rations to  the  new. 

It  is  fair  to  presume  that  courts  in  deciding 
that  rate  schedules  embodies  in  franchise 
grants  to  public  service  corporations  have  no 
contractural  effect,  intended  merely  to  affirm 
the  power  of  legislative  control,  leaving  legis- 


latures to  work  out  a  sufficient  plan  to  protect 
the  investment  as  against  possible  contingencies 
on  the  expiration  of  their  franchises. 

But  though  the  laws  of  this  state  seem  to 
.•ift'ord  no  such  protection,  the  provision  in 
Section  18  of  the  Peoria  water  works  fran^ 
chise,   that, 

in  the  event  of  a  failure  to  purchase  said  water 
works  as  herein  provided,  on  or  before  the 
expiration  of  thirty  years,  said  license  and  fran- 
chise shall  then  continue  in  full  force  and  effect 
until  such  time  as  said  city  may  puri'haso  said 
works, 

THE  INVESTMENT. 

The  foundation  of  all  fair  rate  schedules  is 
that  sum  which  should  justly  be  credited  to 
the  public  utility  as  representing  the  capital 
upon  which  interest  and  profits  should  be 
based ;  that  is,  the  reasonable  amount  upon 
which  a  percentage  should  be  allowed  as  re- 
turns to  the  investor. 

At  first  thought,  the  rletermination  of  this 
sum  seems  a  simple  problem.  It  is  easy  to- 
ascertain  from  the  books  the  cash  outlay 
made  in  building  the  plant;  or  if  the  books 
are  not  accessible,  it  is  only  somewhat  more 
difficult  to  determine  the  cost  of  reproducing 
the  physical  plant  today.  Either  of  these  sums 
corrected  for  present  prices  of  labor  and  ma- 
terial and  reduced  by  the  amount  of  deteriora- 
tion and  the  wear  and  tear  which  the  plant 
has  sustained  can  be,  and  are  often  assumed 
to  give  the  true  investment. 

The  facts  are,  however,  that  with  public  util- 
ities generally,  this  "first  thought"  covers  only- 
one  part  of  the  question  involved. 

On  second  thought,  it  becomes  apparent 
that  a  public  utility  that  has  been  in  operation 
for  a  term  of  years  has  acquired  a  certain 
amount  of  revenue  from  private  sources,  as 
distinguished  from  revenue  for  public  service, 
but  that  such  revenue  is  not  obtained  all  at 
once,  and  generally  not  without  sacrifice  and 
loss  to  the  owner.  

Farther  investigation  shows  that  such  pri- 
vate revenue  is  acquired  gradually  by  all  pub- 
lic utilities,  whether  operated  by  municipalities 
or  service  corporations,  and  with  water  works 
plants,  more  gradually  than  with  any  other 
kind,  and  that  it  requires  many  years  to  reach 
a  level  that  approaches  the  maximum  revenue 
which  the  city  should  furnish. 

It  is  found  that  water  works  plants  that 
have  been  built  and  maintained  of  adequate 
size  for  the  cities  they  serve,  will  take  from 
five  to  fifteen  years  to  acquire  one  dollar  of 
private  revenue  per  capita ;  they  take  from 
ten  to  twenty-five  years  to  acquire  two  dollars 
of  private  revenue  per  capita;  and  to  reach 
.1  really  remunerative  stage  in  revenue,  gen- 
erally requires  from  twenty  to  thirty  years. 

The  value  of  the  service  which  such  ,1 
plant  can  render  that  has  been  in  operation 
long  enough  to  acquire  any  considerable  pri- 
vate business,  cannot  be  measured  by  its  abil- 
ity to  pump  and  distribute  water  only.  Its 
revenue  producing  power  is  a  most  valuable 
.isset,  an  asset  acquired  not  only  because  of 
the  existence  of  the  physical  plant,  in  a  pop- 
ulated city,  but  because,  as  stated,  it  has 
usually  been  operated  for  years  without  profit 
and  generally  at  a  loss. 

To  say  that  the  investment  in  such  a  plant 
^hall  have  suffered  diminution  because  of  phys- 
ical rlcterioration,  and  receive  no  increase  for 
the  business  which  it  has  created,  is  inad- 
missible. 

It  is  erroneous  to  say  that  the  creation  of 
this  business  is  because  of  the  existence  and 
Srowth  of  the  city  alone,  and  that  the  city 
should  derive  all  the  benefit  therefrom. 

If  the  course  of  events  had  been  such  thai 
the  city  had  grown  to  its  present  size  without 
water  works,  a  new  plant  just  starting  therein 
would  not  have  the  business  in  question,  but 
would  have  to  acquire  it  through  years  of 
work  and  at  a  heavy  outlay,  just  as  revenue 
has  been  acquired  by  such  plants  at  all  times. 

Building  up  of  the  bsuiness  is  as  necessary 
a  part  of  creating  a  utility  as  the  building  of 
the  physical  structure.     The  two  really  consti- 
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tute   the   utility   as  a   whole,   and   each    forms 
an   essential    element    of   the   value. 

It  follows  from  this  that  when  a  munici- 
pality finds  a  private  agency  willing  and 
able  to  become  the  pioneer  in  carrying  a  pub- 
lic utility,  and  particularly  a  water  works 
plant,  from  the  time  of  no  private  revenue 
to  the  time  when  the  acquired  revenue  brings 
remuneration,  it  has  secured  a  service,  the 
value  of  which  is  seldom  appreciated. 

METHOD  OF  FINDING  THE  INVESTMENT. 

The  foregoing  considerations  suggest  two 
possible  methods  of  determining  that  sum 
which  at  any  stage  of  the  development  of  a 
public  utility  may  reasonably  be  taken  as  the 
proper  investment. 

1.  To  ascertain  the  fair  cash  value  of  the 
property,  based  on  the  cost  of  reproducing  the 
physical  property  as  of  the  time  of  valuation, 
and  as  enhanced  by  the  fact  of  its  acquired 
earnings.  That  is,  to  tind  its  value  as  a  going 
concern  and  as  of  the  time  of  valuation  on 
the   hypothesis   of   reproduction. 

2.  To  ascertain  the  actual  outlay  in  the 
plant  and  its  business,  made  up  of  the  orig- 
inal cost  of  the  physical  plant  augmented  by 
the  unrcmunerated  expense  incurred  in  pro- 
ducing or  building  up  its  business. 

The  first  method  is  the  one  laid  down  by  the 
courts  for  fixing  the  fair  price  to  be  paid  for 
a  public  utility  in  case  of  sale  and  for  de- 
termining the  investment  to  be  used  in  fixing 
rates. 

CONTROLI.I.N'C       PRINCII'LES      OF      PUBLIC      UTILITY 
V.\LUES. 

It  may  be  said  that  the  controlling  princi- 
ples of  public  utility  value  as  defined  by  the 
higher  courts,  recognize  the  fact  that  cost 
and  value  are  not  synonymous  terms ;  that 
cost  is  not  a  measure  of  value,  although  the 
structural  value  of  a  plant  is  primarily  found- 
ed on  cost  or  price,  as  of  some  specific  time ; 
that  finding  cost  is  only  a  step  in  finding  value, 
and  that  the  plant  must  be  scrutinized  as  to 
its  condition  and  adaptability  to  the  function 
it  is  to  perform  in  the  future,  and  proper 
deductions  made  for  any  deficiencies  in  order 
to  obtain  value. 

Also,  that  all  value  that  attaches  to  a  pub- 
lic utility  grows  out  of  the  physical  plant 
and  its  earnings,  and  since  earnings,  or  the 
rendering  of  service,  is  the  primary  object 
of  the  existence  of  any  utility,  it  is  plain  that 
there  can  be  no  structural  value  without  earn- 
ings or  service  rendered. 

Physical  existence  alone  does  not,  and  can 
not,  bring  value.  Value  emerges  only  when 
earnings  or  services,  are  rendered  by  the 
operating  plant.  Hence,  the  value  of  any 
plant  is  necessarily  made  up  of  two  funda- 
mental and  inseparable  elements ;  the  value 
of  the  physical  plant,  or  "structural  value," 
and  the  value  of  its  business,  the  "going 
value." 

The  latter  element  goes  with  the  structural 
element,  and  augments  the  total  plant  value. 
just  as  surely  as  the  cost  of  constructing  or 
supplying   the   necessary   mechanical   parts. 

The  proposition  that  a  plant  without  serv- 
ice to  perform,  and  without  earnings,  present 
or  prospective,  would  be  devoid  of  value,  ex- 
cept to  be  dismantled  and  sold  as  real  estate, 
second-hand  machinery  and  junk,  is  no  more 
apparent  than  that  its  value  is  due  to  service 
to  be  performed  and  earnings  to  be  made  in 
the  future,  and  not  to  what  has  been  done  in 
the   past. 

It  is  equally  clear  that  the  structural  value 
of  an  operating  plant  must  h".  ascertained  by 
comparing  it  with  a  similar  new  or  substitute 
plant,  produced  as  of  today,  but  operating 
tomorrow,  under  the  limitation  of  future  re- 
quirements, and  that  it  is  the  revenue  which 
the  plant  in  operation  can  produce  in  the 
future,  that  could  not  be  obtained  or  pro- 
duced by  such  a  substitute  plant,  that  con- 
stitutes "going  value,"  and  measures  its  mag- 
nitude. 

It  follows  from  the  foregoing  propositions. 
that  there  is  no  vital  distinction  betw-een  the 
controlling  principles  applicable  to  determining 
structural  value  and  going  value.  In  each 
case  a  substitute  plant  is  hypothecated,  which 


is  a  substantial  duplicate  of  the  operating 
plant  in  function  and  mechanical  detail.  The 
hypothecation  is  carried  to  the  extent  of  build- 
ing it,  mentally,  not  only  at  the  prices  of 
today,  but  of  doing  the  work  under  the  con- 
ditions and  environments  of  today.  If  pave- 
ments cover  the  street  pipes,  the  expense  of 
taking  up  and  relaying  them  form  a  part  of 
the  cost  of  the  hypothetical  distribution  sys- 
tem, even  though  they  were  not  in  existence 
when  the  pipes  were  originally  laid. 

.^ftcr  the  structural  cost  of  this  hypothetical 
plant  has  been  thus  determined,  the  structural 
value  of  the  operating  plant  is  obtained  by 
comparison.  The  probable  future  usefulness 
of  the  operating  plant,  and  its  several  parts, 
are  determined  upon,  and  the  value  fixed  by 
reducing  the  estimated  cost  of  the  hypo- 
thetical plant  or  parts,  thereof,  in  propor- 
tion to  the  relation  between  the  service  ren- 
dered by  the  operating  plant,  in  the  past,  and 
the  probable  service  to  be  rendered  in  the 
future. 

In  like  manner,  having  the  past  earnings 
and  cost  of  operating  the  present  plant,  and 
its  probable  future  net  earnings  fixed  upon, 
its  going  value  is  obtained  by  a  comparison 
with  the  prol)able  operating  results  which 
the  substitute  plant  could  give,  if  it  were  to 
be  built  today  according  to  the  hypothesis. 

h  is  obvious  that  if  the  operating  plant 
had  not  been  built  before  the  time  of  valua- 
tion, and  had  not  obtained  a  business  that 
gives  it  value,  the  actual  construction  of  the 
hypothetical  plant  of  like  capacity,  and  its 
operation  in  the  same,  though  a  formerly  un- 
occupied field,  would  furnish  the  next  best 
alternative  for  obtaining  revenue  and  render- 
ing service. 

It  is  equally  obvious  that  the  limit  of  the 
going  value  element  is  the  difference  in  the 
net  revenue  of  these  two  plants,  beginning  with 
the  time  of  valuation  and  continuing  to  that 
time  in  the  future  when  they  shall  have  ac- 
quired equal  revenue. 

In  computing  going  value  as  in  determining 
structural  value,  it  is  necessary  to  distinguish 
between   cost  and  value. 

Generally  for  many  years  of  a  plant's  opera- 
tion deficits  are  sustained,  and  if  the  plant 
occupies  a  poor  field,  or  is  serving  a  decay- 
ing community,  the  deficits  continue,  until 
they  amount  to  sums  greatly  in  excess  of  the 
value  of  the  business  which  has  been  acquired. 

These  deficits,  in  a  sense,  represent  the  cost 
of  acquiring  the  accrued  business  of  the  plant, 
liut  as  they  were  incurred  in  past  operations, 
and  going  value  can  only  be  realized  in  future 
operations,  it  is  plain  that  there  is  no  neces- 
sary relation  between  them.  Hence  as  in 
the  case  of  the  physical  plant,  cost  is  not 
value,  and  it  is  necessary  to  distinguish  be- 
tween them  in  an  appraisement. 

One  purpose  of  the  foregoing  discussion  is 
to  make  it  clear  that  in  appraising  a  public 
utility,  in  accordance  with  the  first  method 
given,  it  is  necessary  to  distinguish  between 
cost  and  value,  that  though  under  certain 
conditions  cost  may  be  a  true  measure  of 
value,  it  is  not  necessarily  so:  though  as  re- 
lates to  the  physical  elements  of  a  plant  it 
is  an  essential  first  step  in  obtaining  value. 
That  considering  a  public  utility  in  its  en- 
tirety, its  value  not  only  depends  upon  its 
physical  structure,  but  op  the  service  it  per- 
forms, the  business  it  has  acquired,  and  which 
it  can  carry  with  it.  The  physical  plant  and 
its  business  cannot  be  separated.  Though 
no  service  can  be  rendered  without  the  physical 
structure,  the  physical  structure  without  the 
power  and  opportunity  to  render  service  would 
be   valueless. 

.-Vnother  purpose  is  to  establish  the  proposi- 
tion that  it  is  the  service  which  the  physical 
structure  w'ill  perform  in  the  future,  not  the 
work  it  has  done  in  the  past,  that  determines 
its  value  as  an  operating  mechanism ;  and 
that  it  is  the  net  earnings  wliich  it  will  pro- 
duce in  the  future,  not  what  it  has  produced 
in  the  past  which  determines  its  value  as  a 
revenue  producing  agency.  In  other  words, 
that  the  value  of  a  public  utility  is  based 
wholly  upon  its  future  power  of  service,  the 
past    and    present    cost    of    construction    and 


(iperating  being  used  only  as  an  aid  to  forecast 
ihc  future. 

From  the  foregoing  underlying  principles 
of  valuation  it  will  be  seen  that  any  adequate 
public  utility  plant,  operating  in  a  growing 
city,  that  has  Ijeen  built  and  developed  along 
lines  of  adaptability  and  permanency,  and  that 
is  kept  in  effective  w^orking  condition,  does 
not  depreciate  in  value.  All  the  mechanical 
parts  of  such  a  plant  ultimately  perish  by 
decay,  wear,  or  obsolescence,  and  must  be  re- 
stored. But  being  the  only  existing  agency 
by  which  the  city,  or  the  people  of  the  city 
can  secure  its  peculiar  kind  of  service,  such 
changes,  occurring  with  a  growing  business, 
must,  on  the  whole,  work  toward  appreciation 
rather  than  depreciation. 

COURT    DECISIONS     AND     PUBLIC     UTILITY     VALUES. 

Thotigh  no  court,  so  far  as  known,  has 
epitomized  the  principles  of  valuation  in  the 
exact  form  given,  it  is  believed  that  the  fore- 
going statement  correctly  represents  the  con- 
ceptions that  the  courts  had  in  mind,  and 
which  they  have  in  substance  expressed,  in 
the  decisions  which  have  become  the  basis 
for  the  valuation  of  public  utilities. 

The  leading  opinion  that  may  be  said  to 
have  laid  the  foundation  for  rational  methods 
of  valuing  public  utilities,  and  that  was  the 
first  to  establish  the  equity  of  the  eoing  value 
element  where  there  is  no  franchise,  was 
the  decision  rendered  by  Judge  Brewer  of 
the  United  States  Circuit  Court  of  Appeals, 
in  the  Kansas  City  Water  Works  case,  legally 
known  as  the  National  Water  Works  Co.  of 
iNCw  York  vs.  Kansas  City  (U.  S.  Fed  Re- 
porter, 62,  853). 

In  his  brief  on  appeal,  C.  L.  Krauthofl', 
one  of  the  attorneys  for  the  Water  Works 
Company,   contended   t,hat, 

•'the  original  legislative  act  and  contract  clearly 
provide  for  a  valuation  based  upon  the  works  in 
operation,  and  that  they  were  to  be  mortgaged 
upon  the  basis  of  a  going  concern.  That  the 
contract  cannot  be  construed  to  have  contem- 
plated that  the  works  should  be  mortgaged  on 
one  basis  and  paid  for  upon  another.  The 
works  Tvere  to  be  mortgaged  without  reference 
to  a  limited  franchise,  and  their  value  thus 
fixed  was  to  be  stationery.  The  city  can  get 
the  works  for  no  smaller  amount  by  reason  of 
the  absence  of  the  franchise,  and  the  company 
cannot  obtain  an  additional  allowance  as  for  the 
franchise.  The  question  is.-  What  are  the 
works,  completed  and  in  operation,  worth?  •  • 
•  *  Whenever  the  purchase  was  made,  the 
works  were  to  be  valued  as  a  going  concern. 
They  were  to  be  in  operation.  They  were' to  be 
completed,  and  the  operation  thereof  was  to  be 
contingent." 

In  his  brief  for  the  Company,  Gardiner 
Lathrop  contended  that  the  controlling  idea 
of  the  contract  relative  to  purchase  is  not  the 
cost  of  the  plant  as  completed;  it  is  not  the 
cost  of  the  theoretical   reproduction,  but  that 

"on  the  contrary,  the  provision  is  that  the  city 
must  pay  the  fair  and  equitable  value  of  the 
company's  works,  completed  and  in  operation. 
It  must  pay  upon  the  basis  of  a  going  concern, 
the  net  income  of  the  plant  being  the  controlling 
element  upon  which  the  value  is  to  be  esti- 
mated." 

In  the  course  of  the  opinion  the  court  says: 

"The  company  insists  that  the  test  is  to  take 
the  income  or  earnings,  and  capitalize  them. 
The  earnings  pay  6  per  cent  on  four  millions  and 
and  a  halt.  In  other  words,  the  company  had 
produced  a  property  which  earns  6  per  ce'nt  on 
four  millions  and  a  half;  and  that,  it  is  claimed, 
is  the  fair  valuation  of  the  property,  6  per  cent 
being  ordinary  interest.  On  the  other  hand,  the 
city  insists  that  the  franchise  has  ceased,  and 
that  basing  a  value  upon  earnings  is  in  effect 
valuing  a  franchise  which  no  longer  exists,  and 
which  the  city  is  not  to  pay  for;  that  the  true 
way  is  to  take  the  value  of  the  pipe,  the  ma- 
chinery and  real  estate,  put  together  in  a  water 
works  system,  as  'a  complete  structure,  irre- 
spective of  any  franchise — irrespective  of  any- 
thing which  the  property  earns,  or  may  earn  in 
the  future.  We  are  not  satisfied  that  either 
method,  by  itself,  will  show  that  which,  under 
all  the  circumstances,  can  be  adjudged  'the  fair 
and  equitable  value.'  Capitalization  of  the 
earnings  w'iU  not,  because  that  itnplies  a  con- 
tinuance of  earnings,  and  a  continuance  of  earn- 
ings rests  upon  a  franchise  to  operate  the  water 
works.  '  The  original  cost  of  the  construction 
cannot  control,  for  'original  cost'  and  'present 
value'  are  not  equivalent  terms.  Nor  would  the 
mere  cost  of  reproducing  the  water  works  plant 
be  a  fair  test,  because  that  does  not  take  into 
account  the  value  which  flows  from  the  estab- 
lished connections  between  the  pipes  and  the 
buildings  of  the  city.  It  is  obvious  that  the 
mere  cost  of  piu'ch.asing  the  land,  constructing 
the  buildings,,  putting  in  the  machinery  and 
laying  the  pipes   in   the  streets — In  other  words. 
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I  lie  cost  of  rpproduction — does  not  give  the  value 
iif  the  property  as  it  is  today.  A  completed  sys- 
tem nf  water  works,  such  as  the  company  has, 
without  a  single  connection  between  the  pipes 
in  the  streets  and  the  buildings  of  the  city, 
would  be  a  property  of  mucli  less  value  than 
that  system,  connected,  as  it  is.  with  so  many 
buildings,  and  earning,  in  consequence  thereof, 
the  money  which  it  does  earn.  The  fact  that  it 
is  a  system  in  operation,  not  only  w'ith  a  capac- 


ity to  supply  llie  cily.  Init  ai'liially  sup|. lying 
many  buildings  in  the  city — not  only  with  a  ca- 
pacity to  earn,  but  actually  earning — makes  if 
true  that  'fair  and  e(juit;il»lc  value'  is  sometIiin,i? 
in  excess  of  the  cost  of  reproduction." 

Judge  Brewer's  opinion  in  tliis  case  was  so 
obviously  just,  and  the  doctrine  laid  down 
so   unmistakably   true,   that   so    far  as  known. 


none  of  the  courts  of  last  resort  has  since 
rendered  an  adverse  decision  on  a  similar 
presentation  of  facts,  though  a  number  of 
them  have  confirmed  and  elaborated  the  doc- 
trines nnd  principles  promulgated  by  Judge 
Brewer. 

(In    be    continued.) 
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Pipe  System  Records. 

By   D.   R.  CWINN,  TERRE   HAUTE,  IND. 

In  addressing  a  group  of  practical  men  en- 
gaged in  engineering  work,  it  is  hardly  neces- 
sary to  dwell  upon  the  necessity  of  keeping 
complete  and  accurate  records  of  a  water  pipe 
distribution  system.  Those  who  have  been 
called  upon  to  appraise  a  water  works  plant 
without  records  of  the  various  sizes  of  mains, 
valves  and  hydrants  can  appreciate  the  neces- 
sity of  keeping  records.  Those  who  have 
spent  days  in  winter  with  several  laborers 
trying  to  locate  a  buried  pipe  of  which  there 
is  no  record  have  opinions  on  this  subject. 

Very  few  of  the  men  who  personally  super- 
vise the  efforts  of  uneducated  labor  and  who 
■can  cut  off  a  case  iron  pipe  with  a  chisel  or 
calk  a  lead  joint,  are  good  bookkeepers. 
Therefore,  in  order  to  get  satisfactory  records 
of  pipe  laying,  it  is  necessary  to  have  printed 
forms  and  have  them  filled  in  as  far  as  pos- 
sible, before  they  arc  given  to  the   foreman. 

Record  of  Pipe  Laying. — The  writer  does 
not  claim  to  be  the  originator  of  the  forms 
that  will  be  presented  in  connection  with  this 
paper;  the  original  suggestion  for  "Record  of 
Pipe  Laying"  came  to  the  writer  from  the 
Denver  Union  Water  Co.  and  was  adapted  to 
our  use.  The  writer  believes  in  taking  and 
adapting  to  his  business  all  the  good  ideas  he 
finds  which  can  be  used.  Sometimes  the  ideas 
come  from  engineers,  often  from  assistants, 
including  the  humble  and  valuable  day  laborer. 

When  it  is  decided  to  lay  a  water  main,  the 
order  is  made  on  the  form  "Record  of  Pipe 
Laying,"  Fig.  L  This  is  printed  on  light 
weight  cardboard  10x13  ins.  and  is  a  conven- 
ient size  for  the  pocket  when  folded  twice. 
First,  the  headings  are  entered,  showing  the 
street  on  which  the  pipe  is  to  be  laid,  the 
size,    weight,    by    whom    made,    cost    per   ton. 


dates,  etc.,  then  a  sketch  is  made  in  red  ink 
of  the  pipe  with  which  connection  is  to  be 
made,  and  the  proposed  line  is  added  in  black 
ink.  Locations  of  existing  mains  arc  also 
written  in  red  ink,  for  the  information  of  the 
foreman.  Mains,  specials,  valves  and  hy- 
drants are  shown  on  the  drawing,  all  but  the 
latter  being  marked  to  show  sizes.  Provision 
is  also  made  for  entering  of  the  distances 
between  valves  and  specials,  etc.,  by  the  fore- 
man. A  single  line  is  sufficient  to  show  the 
main  and  a  small  circle  indicates  a  valve.  No 
attempt  is  made  to  make  drawing  to  scale,  but 
the  approximate  location  is  shown. 

Locations  of  Main. — These  are  taken  at 
street  lines  and  usually  at  two  points  be- 
tween— the  points  being  entered  in  order,  also 
letters  to  indicate  which  property  line  the  lo- 
cation is  taken  from  and  the  direction.  When 
the  foreman  takes  measurements,  it  is  only 
necessary  to  write  the  figures,  the  rest  having 
been  done  in  the  ofiice. 

Specials,  Hydrants  and  Valves. — In  making 
out  the  order,  the  genera!  location  is  written 
in  the  proper  space,  also  such  other  informa- 
tion as  can  be  inserted.  The  idea  is  to  do  as 
much  as  possible  in  the  office  so  that  the  fore- 
man has  a  minimum  amount  of  writing  to  do. 

Under  the  head  of  "Remarks"  is  entered 
anything  of  an  unusual  character  which  the 
foreman  should  know,  such  as  the  grades  of 
the  street.  The  foreman  makes  notes  of  es- 
pecially hard  digging  and  places  where  the 
ground  caves  badly. 

As  soon  as  the  work  is  completed  and  rec- 
ords made,  the  foreman  sends  the  report  to 
the  office  where  it  is  entered  in  a  prepared 
form  similar  to  the  original  one,  but  more 
complete.  It  was  designed  recently  and  is 
the  result  of  more  suggestions  as  well  as  ex- 
perience. 

Permanent   Record  of  Mains,  Specials,   etc. 


— These  records,  Fig.  2,  are  kept  in  a  loose 
leaf  binder  and  are  printed  on  both  sides,  a 
complete  form  for  each  block  on  each  page. 
The  sheets  are  ]3%xlU%  ins.  They  are  ar- 
ranged in  the  book  according  to  streets ;  for 
example,  the  first  page  would  contain  the  rec- 
ord for  the  block  of  pipe  farthest  north  on 
Rrst  St.  and  each  succeeding  block  on  First 
St.  in  rotation;  then  the  block  farthest  north 
on  Second  St.  After  all  the  numbered  streets 
were  placed  in  the  binder,  the  cross  street 
farthest  north  would  be  taken,  beginning  at 
First  St.  and  continuing.  By  this  method, 
with  the  streets  of  the  city  in  mind,  it  is  easier 
to  locate  a  record  than  it  is  to  look  up  the 
index;  the  latter  can  be  provided  if  desired. 
Or,  the  adjustable  tags  could  be  attached  to 
the  sheet  cofitaining  the  first  block  of  each 
street.  As  gaps  are  closed  up  in  the  pipe  sys- 
tem from  time  to  time,  sheets  can  be  inserted 
in   proper  order. 

The  spaces  on  the  sheet  are  the  same  as  the 
double  space  on  a  Smith  Premier  typewriter. 

Provision  is  made  for  keeping  record  of  the 
dates  when  fire  hydrants  were  ordered  and 
when  water  was  turned  on.  Every  fire  hy- 
drant has  a  permanent  number  and  a  space  is 
provided  for  the  same  in  the  record,  also  to 
show  if  there  is  a  valve  on  the  branch  pipe  to 
the  fire  hydrant. 

The  form  also  provides  for  keeping  cost 
records  of  the  different  items,  such  as  pipe, 
specials,  labor,  valves,  hydrants,  etc. 

Envelopes  for  Pipe  System  Records. — 
These  are  heavy  manilla  envelopes  4%  by  11 
ins.  and  they  are  kept  in  a  vertical  file.  There 
is  an  envelope  for  each  block  of  pipe  in  the 
system,  or  a  part  of  a  block.  The  envelopes 
are  numbered  and  contain  the  following  print- 
ed matter : 

Fire  Hydrant  Records. — We  have  a  card 
system   for  keeping  recor'd   of  every  hydrant. 
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No. 


On     St. 

From    St. 

To    St. 

Size  of  Main  inch. 

Length  (exclusive  of  liydrant  branch)   ft 

Ordered  by  City  

Entered  in  Street  Record   Page. 


Note. — In    this   envelope  are   to   be   placed   all    reports   and    records    in   connection 
with   the   main,   gates,   specials,   and  hydrants   in   this   block;    together  with   contracts 
and  other  paper.     Also  all  reports  of  repairs  and  changes. 
Kemarks     


Fig.   3. 


As  soon  as  a  hydrant  is  installed,  we  make 
out  a  card  for  it,  giving  it  a  permanent  num- 
ber. These  cards  are  3,x.j  ins.  and  contain  the 
following : 

Map. — In  order  to  show  the  entire  pipe 
system  with  mains,  valves  and  fire  hydrants, 
we  have  a  white  print  map  mounted  on  can- 
vass and  supported  by  heavy  spring  roller. 
The  scale  is  250  ft.  to  1  in.  The  spaces  for 
the  streets  are  wide  enough  for  lines  showing 
mains  located  on  either  side  of  the  street.  A 
color    scheme   is   used    to    denote   the   various 


sizes.  Valves  are  indicated  by  short  lines  in 
black  ink  at  right  angles  with  the  mains. 
Fire  hydrants  are  shown  by  a  red  circle ;   in 


order  to  see  them  clearly,  they  are  placed 
just  inside  the  property  lines. 

This  map  is  for  general  use  and  no  meas- 
urements are  given,  but  the  mains  are  shown 
on  the  proper  side  of  the  street. 

In  general. — Our  men  are  instructed  to  take 
measurements  of  any  pipe,  valve  or  special, 
which  they  may  uncover,  and  file  same.  Con- 
nections for  premises  along  our  mains  are 
made  by  us  and  the  form  of  order  given  to  the 
men  for  such  work  is  arranged  for  entering 
the  location,  size  and  depth  of  the  main.  This 
is  entered  in  the  pipe  system  record  and  grad- 
ually we  are  getting  records  of  underground 
work  put  in  during  the  early  days  of  the 
plant. 


Public  Fire  Hydrant. 
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Trainshed   of  the   New    Northwestern 

Passenger  Station  at  Chicago. 

I  he  new  passenger  station  of  the  Chicago 
&  Northwestern  Ry.,  which  has  been  under 
construction  for  the  past  two  years,  is  now 
Hearing  completion,  and  it  is  expected  that 
the  terminal  will  be  opened  to  traffic  within 
the  ne.xt  three  months.  With  the  exception 
of  the  terminal  of  the  Pennsylvania  R.  R.  in 


St.,  and  the  facade  of  the  building  is  of  an 
imposing  style  suited  to  the  magnitude  and 
importance  of  the  station. 

The  transhed  is  of  a  somewhat  novel  type 
and  is  similar  structurally  to  the  trainshed 
built  after  the  designs  of  Mr.  Lincoln  Bush 
for  the  Delaware,  Lackawanna  &  Western 
R.  R.  at  Hoboken.  N.  J.  The  shed  is  320  ft. 
wide  for  the  greater  part  of  its  length  and 
covers    16   tracks.     The   characteristic    feature 


in  summer  than  the  regulation  long-span  shed. 
Furthermore,  the  sectionalized  low-arch  type 
is  easier  to  maintain.  It  lends  itself  well  to 
the  architectural  design  of  the  monumental 
structure  of  which  it  is  a  part,  since  it  allows 
the  placing,  along  Canal  and  Clinton  Sts.,  of 
an  artistic  facade  that  entirely  hides  the 
trainshed. 

.^n  interior  view  of  the  trainshed  is  shown 
by   Fig.   3.     This   view   is   from,  a   photograph 
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Fi-g.   1 — Section   of  Train-Shed   of  the   New    Northwestern    Passenger   Terminal    at    Chicago,   Showing   Typical   Construction   of   Full- 
Span    and    Half-Span    Arch   Girders. 


New  York  city,  this  is  the  largest  and  most 
important  terminal  construction  ever  under- 
taken in  this  country.  The  station,  includaig 
trainshed,  occupies  the  block  between  Canal 
and  Clinton  streets  and  extends  from  Madison 
St.  to  a  point  180  ft.  north  of  Lake  St.  The 
main    entrance   to   the   station   is   on    Madison 


of  the  design  lies  in  the  use  of  low  arches 
having  a  span  of  approximately  39  ft.,  each 
arch  spanning  two  tracks.  A  longitudinal 
smoke  duct  over  each  track  extends  the  full 
length  of  the  shed.  This  type  of  shed  has 
been  highly  successful  at  Hoboken.  It  is 
found  to  be  free  of  smoke  and  is  much  cooler 


taken    on    Nov.    .5,    1910,    at    which    time    the 
structural  work  had  been  completed. 

Uinisu;il  difficulties  had  to  be  met  in  plan- 
ning the  trainshed,  as  the  tracks  are  placed  at 
second-story  level,  with  subways,  baggage 
rooms,  suburban  waiting  rooms,  etc.,  occupy- 
ing  the   space    beneath    the    tracks.      For   this 
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reason  it  was  necessary  to  support  the  entire 
system  of  floors  and  roof  by  means  of  col- 
umns, instead  of  using  an  ordinary  founda- 
tion as  in  the  Hoboken  trainshed. 

Washington  St.  and  Randolph  St.  pass 
through  the  station  by  means  of  subways. 
This   leads  to   some   irregular  spacing  in   the 


delivered  to  the  immediate  vicinity  of  the  liead 
end  of  the  train  with  the  least  possible  amount 
of  trucking  along  the  platform. 


STRUCTl'RAL    DETAILS. 


The  structural   features  of  a   full   span   and 
half    span   are    shown    by    Fig.    1.     It    will    be 


the  arch  girders  and  supporting  columns  are 
shown  by  Fig.  1.  Longitudinally  the  columns- 
are  connected  by  struts  built  of  two  10-in. 
channels  placed  \2  ins.  apart,  and  connected 
at  the  bottom  by  a  %-in.  plate.  In  the  chan- 
nel thus  provided  the  concrete  gutter  is  placed. 
The  grade  of  the  gutters  is  such  as  to  drain 
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Fig.  2 — Structural   Details  of  the  Train-Shed    of  the   New  Northwestern   Passenger  Te.-m  inal   at  Chicago. 


supports.  At  Washington  St,  an  additional 
complication  w'as  encountered  due  to  the  fact 
that  the  west  approach  of  the  Washington  St. 
tunnel  passes  under  the  station,  the  west  or 
surface  end  of  the  incline  being  at  Clinton  St. 
The  standard  distance  between  arch  girders, 
and  therefore  between  the  lines  of  column 
supports,  is  25  ft.  6  ins.  The  necessity  for 
spanning  the  areas  in  the  subways  led,  how- 
ever, to  some  irregular  spacing.  The  mini- 
mum spacing  used  is  IC  ft.  6  ins.,  and  the 
maximum  is  28  ft. 

The  trainshed  extends  north  from  the  north 
end  of  the  station  31  spaces  or  bays  at  the 
full  width  of  320  ft.,  and  covers  16  tracks. 
Beyond  this  is  an  extension  of  C  bays  cover- 
ing the  west  10  tracks  only.  The  tracks  are 
arranged  in  the  usual  way,  in  pairs,  the  dis- 
tance between  the  center  of  tracks  of  a  pair 
being  either  12  ft.  or  12  ft.  G  ins.,  as  required 
by  the  location  of  the  supporting  columns. 
The  variation  of  6  ins.  in  the  spacing  of  the 
supporting  columns  is  due  to  a  like  variation 
in  length  of  span  of  the  roof  girders,  these 
lengths  being  either  38  ft.  9  ins.  or  39  ft.  3  ins. 
In  the  main  portion  of  the  shed  there  are  7 
full  spans,  each  covering  2  tracks,  and  a  half 
span  at  each  side  of  the  shed,  each  covering  1 
track.  Platforms  are  16  ft.  9  ins.  wide,  with 
surface  8  ins.  above  the  top  of  rail,  and  are 
of  concrete  faced  with  1%  ins.  of  asphalt. 
A  concre'te  floor  is  also  used  between  the  plat- 
forms. 

The  arrangements  within  the  trainshed  have 
been  carefully  studied,  and  are  such  as  to 
bring  about  as  little  interference  as  possible 
between  incoming  and  outgoing  traffic.  Out- 
going passenger  traffic  is  admitted  through 
die  main  gates  at  the  south  end  of  the  shed. 
For  incoming  passenger  traffic,  especially 
suburban  traffic,  stairways  are  provided  near 
the  north  end  of  the  shed,  leading  to  street 
level  at  Randolph  St.  Two  baggage  rooms 
are  provided,  one  for  incoming  baggage  un- 
der the  south  end  of  the  shed  and  reached 
from  Washington  St.,  and  one  for  outgoing 
baggage  facing  on  Randolph  St.  Each  ba.g- 
gage  room  is  connected  with  track  level  by 
means  of  8  elevators. 

In   this  way   all   baggage   is   taken    from   or 


seen  that  the  entire  structure  is  carried  by 
the  columns  placed  on  the  center  lines  of 
tracks.  These  columns  support  cross  girders 
to  which  are  attached  the  longitudinal  girders 
that  carry  the  track  rails,  and  they  also  sup- 
port the  cross  girders  that  carry  the  platforms 
and  roof  columns.  All  cross  girders  have 
double  webs,  the  columns  fitting  into  the 
spaces   between   the   webs.     In    this   way   it   is 


to  downspouts  placed  at  alternate  columns. 
The  rafters,  2  in  each  bay,  for  supporting  the 
intermediate  section  of  the  roof,  are  carried 
by  this  strut  and  by  the  strut  placed  in  the 
concrete  side  of  the  smoke  duct.  Details  of 
their  construction  are  shown  in  Fig.  1  and  in 
Sections  AA  and  GG  of  Fig.  2. 

A    characteristic    feature    of    this    type    of 
trainshed  is  the  continuous  smoke  duct.     Ex- 


Fig.    3 — Interior    View    of    Train-Shed,    Showing   Completed    Structure. 


possible  to  make  a  simple  and  satisfactory 
connection  between  the  colunms  and  the  cross 
girders. 

The  cross  girder  and  details  of  connection 
shown  for  column  86,  Fig.  1,  are  typical  for 
all  interior  columns.  The  details  shown  at 
column  C  8-5  are  typical  for  all  columns  adja- 
cent to  the  half  span  at  the  side  of  the  shed. 

The   general   plan   and   structural   details   of 


pericnce  at  Hoboken  has  shown  this  smoke 
duct  to  be  entirely  satisfactory  in  the  matter 
of  smoke  removal.  Furthermore  the  amount 
of  rain  or  snow  entering  the  shed  throu,gh 
this  opening  is  found  to  be  negligible.  The 
sides  of  the  duct  consist  of  the  longitudinal 
latticed  strut,  shown  by  Section  AA,  Fig.  2, 
enclosed  in  concrete.  Protection  for  the  arch 
girder,    where    it    passes    throu,gh    the    smoke 
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duct,  is  provided  by  means  of  a  concrete  en- 
velope as  shown  by  Section  BB,  Fig.  1.  The 
bottom  of  the  concrete  is  protected  by  a  cast 
iron  shoe.  This  shoe  is  so  placed  as  to  clear 
the  highest  engine  cab  ventilator.  In  the  top 
of  this  concrete  envelope  7-in.  gutters  are 
provided  for  conveying  water  from  the  cen- 
ter of  the  roof  to  the  longitudinal  gutters. 
Smoke  that  escapes  from  the  smoke  duct  will 
either  pass  through  the  ventilator  at  the  cen- 
ter of  the  roof,  or  through  the  small  smoke 
vents  placed  in  the  side  of  the  smoke  duct, 
as  shown  by  Section  EE,  Fig.  2. 

Skylights  and  ventilators  are  placed  in  the 
middle  of  each  hay  as  shown,  throughout  the 
structure,  e.xcept  in  the  two  bays  at  the  north 
end  of  the  shed. 

All  concrete  in  floors,  platforms  and  roof 
was  molded  in  place,  and  is  reinforced  with  a 
triangular   wire-mesh    reinforcement. 

The  structural  work  was  designed  bv  the 
firm  of  E.  C.  &  R.  M.  Shangland,  of'  Chi- 
cago. The  general  design  and  arrangement 
of  the  terminal  was  performed  under  the  su- 
pervision of  Mr.  E.  C.  Carter,  chief  engineer, 
and  Mr.  W.  C.  Armstrong,  terminal  engineer 
of  the  Chicago  &  Northwestern  Ry.  To  the 
latter  we  are  indebted  for  the  information  and 
illustrations  given  in  this  paper. 

Locomotive  Smoke  in  Chicago.* 

For  years  it  has  biL-n  an  open  question  as 
to  how  much  of  the  total  smoke  of  Chicago 
is  made  by  railroad  locomotives.  It  is  often 
stated  by  railroad  officials  that  the  railroads 
make  a  very  small  proportion  of  the  total 
smoke,  and  that  from  a  standpoint  of  smoke 
prevention  the  electrification  of  railway  term- 
inals is  unwarranted.  During  the  last  few 
months  the  Department  of  Smoke  Inspection 
of  the  city  of  Chicago  has  made  an  investi- 
gation to  determine  the  proportion  of  the 
total  smoke  made  by  the  railroads,  and  it  is 
the  purpose  of  this  paper  to  describe  this  in- 
vestigation. 

A    SUMMARY    OF    CO.'^CLUSIONS. 

The  results  of  this  study,  the  details  of 
which  are  presented  below,  may  be  summar- 
ized as  follows : 

1.  Although  the  locomotives  of  the  city 
use  only  18%  per  cent  of  the  total  coal,  they 
make  43  per  cent  of  the  total  smoke  and 
over  one-half  of  the  total  dirt. 

2.  The  locomotives  consume,  within  the 
city  limits,  5,600  tons  of  soft  coal  daily,  or 
about    1,850,000   tons   annually. 

3.  According  to  the  Ringiemann  system  of 
judging  the  density  or  blackness  of  smoke, 
the  average  density  of  locomotive  smoke  in 
Chicago  is  23  per  cent. 

■1.  The  lowest  average  density  of  smoke 
produced  by  any  one  road  is  about  10  per  cent 
This  figure  probably  represents  as  low  an  av- 
erage as  can  be  maintaineil  with  steam  loco- 
motives, using  soft  coal. 

5.  If  all  locomotives  in  Chicago  main- 
tained an  average  smoke  density  as  low  as  10 
per  cent,  the  locomotive  smoke  would  still 
form  20  per  cent  of  the  total  smoke  and  prob- 
ably produce  over  one-third  of  the  dirt. 

G.  Locomotives  in  the  neighboring  towns 
outside  of  Chicago  make  an  average  smoke 
density  of  about  41  per  cent. 

7.  .Approximately  10  per  cent  of  all  coal 
fired  in  a  locomotive  firebox  is  discharged 
from  the  stack  in  the  form  of  cinders.  With- 
in the  city  limits  of  Chicago  about  560  tons 
fl4  carloads)  of  cinders  from  locomotive 
smokestacks  are  dropped  every  day. 

8.  There  are  about  2,200  miles  of  railway 
track  in  the  city  limits.  At  all  times  there  are 
about  1,400  different  locomotives  working  in 
the  city,  and  during  a  week  as  many  as  3,740 
different   locomotives  are  in   Chicago. 

CLASSES    OF     SMOKE     MAKERS. 

In  making  a  study  of  the  different  ways  by 
which  the  total  smoke  of  Chicago  is  made, 
the  smoke  makers  of  the  city  have  been 
grouped  into  seven  different  classes,  as  fol- 
lows : 

1.  Central  District.  This  class  includes  all 
stationary  boiler  plants  in  the  district  bounded 
by  Chicago  Ave..  Twenty-second   St.,  Halsted 

•From  paper  by  P.iul  P.  Bird,  read  before  the 
Western  Society  of  Engineers.  Chicago.  Feb.  15. 
1911. 


St.  and  Lake  Michigan,  and  is  composed 
chiefly  of  office  buildings,  hotels,  wholesale 
and    warehouse   buildings,    factories,   etc. 

2.  Miscellaneous  I'oivcr  Plants.  This  class 
includes  all  stationary  high  pressure  boiler 
plants  except  those  in  the  central  district.  In 
this  group  are  placed  factories,  mills,  manu- 
facturing buildings,  electrical  power  plants, 
packing  houses,  breweries,  gas  manufacturing 
plants,  pumping  stations,  school  houses,  hotels, 
iiospitals,   launflries.   etc. 

3.  Flat  Buildings.  This  class  includes  all 
low  pressure  steam-heating  plants  in  flat  or 
apartment  buildings,  family  hotels,  etc.  No 
private  residences  or  buildings  having  three 
or  less  flats  are  included. 

4.  Domestic  Heating.  This  class  includes 
all  private  residences,  cottages,  two  and  three 
flat  buildings,  etc.,  which  use  soft  coal,  prin- 
cipally in  stoves. 

5.  Special  Furnaces.  This  class  includes 
all  special  furnaces  used  in  various  manu- 
facturing   processes    other    than    steam    boiler 
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2.  Miscellaneous  Power  Plants.  The  coal 
used  by  the  plants  in  this  class  has  been  ob- 
tained by  computation  based  on  the  follow- 
ing data  : 

The  records  of  the  boiler  department  and 
smoke  department  show  that  there  are  about 
7,000  high  pressure  boilers  in  the  city  and  that 
the  average  rated  boiler  horsepower  is  about 
143.  A  study  of  the  load  conditions  in  hun- 
dreds of  plants  shows  that  the  average  load 
is  about  75  per  cent  of  the  installed  boiler 
capacity. 

."Xfter  deducting  the  consumption  of  coal 
by  high  pressure  plants  in  the  central  district 
the  annual  consumption  of  coal  in  this  class 
was  found  by  this  computation  to  be  4.500,000 
tons. 

3.  Flat  Buildings.  These  plants  are  esti- 
mated to  use  750,000  tons  of  coal  per  year, 
most  of  which  is  Pocahontas  coal. 

4.  Domestic  Heating.  The  coal  used  for 
domestic  heating  is  very  difficult  to  estimate. 
It  has  been  decided  that  650.000  tons  of   soft 
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Fig.    1 — Diagram    Showing    Comparison    of    Coal    Consumed    and    Smoke     Produced 

Chicago. 


furnaces,  such  as  heating  and  melting  furnaces 
in  steel  plants,  terra  cotta  plants,  malleable 
iron  plants,  forge  shops,  enameling  plants,  an- 
nealing ovens,   baking  ovens,   china  kilns,  etc. 

6.  Railroad  Locomotives.  This  class  in- 
cludes all  steam  r.-iilmad  locomotives  used  in 
the  city  limits. 

7.  Boats.  This  class  uicludes  all  steam 
vessels  used  in  the  city  limits,  such  as  tugs, 
passenger,  freight,  excursion  and  canal  boats, 
pile  drivers,  dredges,  etc. 

COAI,    CO.XSUMPTION. 

As  smoke  IS  caused  chiclly  by  the  mcom- 
plete  combustion  of  bituminous  coal,  the  basis 
of  this  investigation  is  a  study  of  the  coal 
consumption  of. the  city.  The  smoke  depart- 
ment has  gotten  together  as  much  informa- 
tion on  this  subject  as  possible,  and  gives  as 
its  opinion  that  there  are  Imrned  in  ilie  city 
limits  of  Chicago  annually  10,000,000  tons 
(2,000  lbs.  each)  of  bituminous  coal.  .\ 
check  on  this  total  figure  of  10,000,000  tons 
has  been  obtained  by  accounting  for  its  use 
amongst  the  dilTercTit  consumers  of  soft  coal. 

1.  Central  District.  This  class  is  estimated 
to  use  1.500.000  tons  of  soft  coal  annually. 
This  figure  has  been  t)btaincd  by  making  a 
careful  census  of  tin  boilers  in  this  territory 
and  by  considerin.e  ligures  obtained  from  coal 
dealers. 


coal    annually    for    this   class   of    plants    is    as 
close  a  figure  as  is  obtainable. 

5.  Special  Furnaces.  The  plants  m  this 
class  are  estimated  to  burn  600,000  tons  of  coal 
per  year. 

6.  Railroad  Locomotives.  The  coal  used 
by  the  railroad  locomotives  has  been  accurate- 
ly estimated.  The  smoke  department  wrote 
to  all  the  railroad  companies  and  asked  for 
estimates  of  coal  burned  by  locomotives  in 
the  city  limits.  The  returns  show  a  total  of 
5,601  tons.  This  is  the  average  for  week  days. 
Assuming  that  the  Sunday  consumption  is 
one-third  of  the  week  day  consumption,  and 
that  the  other  holidays  in  the  year  do  not 
affect  the  average,  it  follows  that  the  annual 
coal  consumption  of  steam  locomotives  in  the 
city  limits  is  1,850,000  tons. 

7.  Boats.  This  class  is  estimated  to  use 
150,000  tons  per  vear. 

The  division  of  the  10,000.000  tons  is  there- 
fore as   follows : 

Annu.il  Per 

Class.     Consumer.                        Consumption.  Cent. 

1.  Central     district 1.500.000  15.0 

2.  Miscellaneous   power   plants  4.500.000  45.0 

3.  Flats     750.000  7  5 

4.  Domestic    fiSO.OOO  fi.5 

5.  Special     furnaces fiOO.OOO  6.0 

6.  Railroads     1.S50.000  IS  5 

7.  Boats     150.000  1.3 


10.000,000     100.0 
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DENSITY   OF  SMOKE. 

Knowing  the  coal  consumption  of  these  dif- 
ferent classes  of  plants,  it  requires  a  knowl- 
edge of  the  average  density  of  smoke  made 
bv  each  class  to  arrive  at  the  percentage  of 
tiie  total  smoke  made  by  each.  For  this  pur- 
pose the  department  has  used  the  Ringlcmann 
method  of  estimating  the  relative  blackness 
or  density  of  smoke.  This  system  was  iii- 
vented  by  Prof.  Ringlcniann,  of  Paris,  and  is 
in  general  use  throughout  the  world.  The 
U.  S.  Geological  Survey  has  adopted  it  as  a 
standard.  The  Ringleniann  method  of  judg- 
ing smoke  is  clearly  explained  in  the  trans- 
actions of  the  American  Society  of  Mechan- 
ical  Engineers,  \'ol.   XXI,  Dec,   1899. 

For  the  convenience  of  those  not  familiar 
with  this  method  the  following  definition  of 
terms  are  given : 

Percentage  of  Density  of  smoke  is  the  per- 
centage of  light  that  is  prevented  from  pass- 
ing through  it.  For  instance,  No.  1  must  pre- 
vent 20  per  cent  of  light  from  passing  through 
it,  and,  on  the  other  hand,  must  allow  80  per 
cent  of  light  to  pass  through  if,  No.  4  pre- 
vents 80  per  cent  and  passes  20  per  cent  light ; 
No.  5  is  opaque  and  prevents  all  light  from 
passing  through. 

A  Smoke  Unit  corresponds  to  one  minute 
of  No.  1  smoke  or  its  equivalent.  For  in- 
stance, one  minute  of  No.  2  smoke  is  equiva- 
lent  to  2  smoke  units;  two  minutes  of  No.  3 
smoke  to  6  smoke  units;  four  minutes  of  No. 
1  smoke  to  4  smoke  units,  etc. 

A  Stock  Minute  corresponds  to  watching 
one  smoke  stack  for  one  minute.  In  any  set 
of  observations  the  stack  minutes  are  obtained 
by  multiplving  the  number  of  stacks  under 
observation  by  the  number  or  minutes  during 
which  the  observation  continues. 

Using  this  method  of  computing  the  per- 
centage of  density,  the  smoke  department  has 
arrived  at  the  following  results : 

Percentage 

Class.     Consumer.  of  Dens'*y- 

1.  Central     district 3.75 

2.  Miscellaneous    power    plants 6.5 

3.  Flats     3.0 

4.  Domestic    ^-^ 

5.  Special   furnaces ^0. 

6.  Railroads    22.3 

7.  Boats    ''='■" 

An  important  part  of  this  investigation  of 
the  density  of  smoke  in  Chicago  has  been  a 
studv  of  the  smoke  made  by  railroad  locomo- 
tives'. During  October  and  November,  1910, 
a  special  observer  spent  his  entire  time  on 
the  rights  of  way  of  the  railroads  in  the  city 
limits.  During  these  two  months  he  made 
over  11.000  separate  observations  and  watched 
the  locomotives  of  -30  different  railroad  com- 
panies. The  observer  was  assigned  each  day 
to  a  certain  point  on  the  right  of  way  of 
some  road,  often  at  a  junction  of  two  or  more 
roads,  his  instructions  being  to  watch  every 
locomotive  .coming  w'ithin  his  sight,  and  to 
record  in  his  memorandum  book  the  number 
of  minutes  during  which  he  watched  the  en- 
gine and  his  estimate  of  the  density  of  the 
smoke  in  accordance  with  the  Rmglemann 
charts.  It  is  probably  unnecessary  to  say  that 
this  work  was  done  with  absolute  impartiality 
and  that  no  effort  was  made  to  watch  the 
engines  of  one  road  more  than  another. 

Locomotives  of  .30  different  roads  were  ob- 
served, but  in  four  cases  less  than  50  obser- 
vations were  made:  therefore  these  were  not 
considered,  because  it  is  felt  that  not  enough 
observations  were  made  to  arrive  at  a  proper 
average.  The  list  shows  the  locomotives  of 
the  Wisconsin  Central  Ry.  (leased  by  the 
Minneapolis,  St.  Paul  &  Sault  Ste.  Mane), 
as  occupying  first  place  with  an  average  dens- 
ity of  smoke  of  10.76  per  cent.  The  Chicago 
Junction  Ry.  occupies  the  lowest  position  m 
the  list  with  an  average  of  nearly  42  per  cent. 
The  average  percentage  of  locomotive  smoke 
density  in  the  two  months'  investigation  is 
22.3  per  cent. 

During  the  month  of  December,  1910,  the 
same  observer  who  had  worked  in  Chicago 
on  the  investigation  of  railroad  smoke  w;as 
sent  to  ei.ght  different  towns  outside  the  city 
limits  to  make  similar  observations..  In  these 
eight  towns  the  density  of  locomotive  smoke 
averaged  41  per  cent.  This  is  nrobably  a  fair 
figure    for   the   performance    of    a    locomotive 


TABLE   I.- 


-TRACKAGB,    LOCOMOTIVES   OPERATED, 
BY    LEADING     RAILRO.\DS  IN  THE 


at  >> 

,2— 
Railroad  Company.  s  " 

A..  T.  &  Santa  Fe  Ry 57.10 

Baltimore   &   Ohio   R.    R 41. SI 

ChlcaBo  &  Western  Indiana  R.  R 150.03 

Chicago  &  Alton  R.  R 46.82 

Chicago,  Burlington  &  Quincy  R.  R 31.51 

C.  &  O.  R.  R.  Co.  of  Indiana 

Chicago  &  Eastern  Illinois  R.  R 

Chicago  Great  Western  R.  R 16.01 

Chicago,    Indianapolis  &    Louisville  Ry 

Chicago,  Indiana  &   Southern  R.  R 

Chicago.   Milwaukee  &   St.    Paul 157.67 

Chicago  &   Northwestern   Ry 303.2.'! 

Chicago,  Rock  Island  &  Pacific  Ry 112.93 

Erie    R.    R 

Grand  Trunk  Ry.  system 43.29 

Illinois   Central   R.    R 310.63 

Lake  Shore  &  Miohig.nn  Southern  Ry 85.27 

Michigan   Central   R.    R 50.18 

New  York.  Chicago  &  St.  Louis  R.  R 38.21 

Pennsylvania    R.    R 253.91 

Pere  Marquette  R.  R 

Wabash    R.    R 3S.52 

Minn.,  St.  P.  &  Ste.  M.  Ry..  lessee  of  W.  C 

B.  &  O.  Chicago  Terminal  R.  R 84.70 

Belt  Ry.    of  Chicago 98.60 

Chicago   Junction    Ry 10.00 

Chicago  River  &  Indiana  R.   R 

Chicago  Union  Transfer  Ry 

Chicago,  West  Pullman  &  Southern  R.  R 10.00 

Chicago  &   Calumet  River  R.   R 2.29 

Elgin.  Joliet  &  Eastern  Ry 19.25 

Indiana  Harbor  Belt  R.  R 10.25 

Illinois  Northern  Ry 12.25 

Manufacturers'    Junction    Ry 116 

Union   Stock  Yards 146.68 

Total 2,192.30 
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using  Illinois  or   Indiana  coal  with  no  partic- 
ular attention  paid  to  preventing  smoke. 

For  the  purpose  of  comparison  a  summary 
of  these  observations  is  given  below: 

Observa-  Percentage  of 
Town.  tions.  Smoke  Density. 

Elgin,     111 607  31.4 

Aurora.   Ill 483  32.9 

Mendota,    111 282  42.3 

Kankakee.     Ill 417  44.5 

Harvey,     111 170  44.9 

Hammond,    Ind 601  45.4 

Joliet.    Ill 540  47.3 

Streator.     Ill 366  51.0 

Total     3,366  41.1 

DIVISION    OF    TOTAL   SMOKE. 

Knowing  the  division  of  the  total  coal 
burned  in  the  city  amongst  the  seven  classes 
of  consumers  and  knowing  the  average  dens- 
ity of  smoke  made  by  each  class,  it  is  an  easy 
matter  to  compute  the  division  of  the  total 
smoke  amongst  the  seven  classes. 

As  far  as  is  known,  this  is  the  first  attempt 
ever  made  to  sub-divide  the  total  smoke  of  a 
city  amongst  the  various  classes  of  plants  re- 
sponsible for  its  production.  The  work  has 
been  done  carefully  and  accurately  and  it  is 
felt  that  the  results  obtained  are  very  nearly 
correct. 

This  sub-division  is  given  in  the  following 
table  and  is  shown  granhically  by  Fig.  1. 

CHARACTER    OF    LOCOMOTIVE     SMOKE. 

Locomotive  smoke  carries  with  it  quantities 
of  sparks  and  cinders,  while  in  stationary 
plants  relatively  little  of  such  material  is 
thrown  out.  This  is  because  of  inherent  feat- 
ures in  the  design  that  are  unavoidable.  On 
a  locomotive  there  is  so  little  room  available 
that  the  grate  surface  of  the  boiler  is  neces- 
sarily small  and  there  is  consequently  required 
a  powerful  draft  for  burning  enough  coal  to 
do  the  required  work.  Because  of  this  strong 
draft  there  is  drawn  out  of  the  fire  box  with 


the  smoke  great  quantities  of  fine  coal  and 
ash,  which  in  turn  are  discharged  from  the 
stack  in  the  form  of  cinders.  It  is  a  recog- 
nized fact  amongst  railway  men  that  from- 
8  to  18  per  cent  of  all  bituminous  coal  put 
into  locomotive  fire  boxes  escapes  from  the 
stack  in  this  manner.  In  Chicago  about  5,600- 
tons  of  coal  are  burned  in  locomotives  each 
day.  Assuming  that  10  per  cent  of  the  coal 
leaves  the  stack  in  the  form  of  cinders,  it 
means  that  560  tons  of  cinders  are  thrown  into 
the  air  and  dropped  on  the  city  of  Chicago 
every  day.  This  is  equal  to  about  14  car- 
loads. On  the  other  hand,  in  stationary  plants 
where  there  is  plenty  of  room  for  a  larger 
grate  surface  and  where  the  coal  is  burned 
with  a  lower  draft  and  with  tall  chimneys, 
but  few  cinders  are  carried  out  with  the 
smoke. 

POSSIBIUTIES   OF   LOCOMOTI\E   S.MOKE  PREVENTION. 

Investigation  has  shown  the  lowest  per- 
centage of  smoke  density  made  by  the  loco- 
motives of  any  railroad  to  be  10.7  per  cent. 
Probably  10  per  cent  is  as  low  an  average  as 
can  be  maintained  with  steam  locomotives 
using  soft  coal.  Therefore  the  very  best  con- 
dition that  can  be  hoped  for  in  Chicago  is  to- 
have  all  locomotives  average  10  per  cent  dens- 
ity, which  would  mean  that  the  locomotive 
smoke  would  still  be  29  per  cent  of  the  total, 
and  probably  be  responsible  for  over  one-^third 
of  the  dirt.  The  modern  steam  locomotive  is 
such  a  highly  developed  machine  that  it  is 
extremely  unlikely  that  any  change  w-ill  ever 
be  made  in  its  construction  which  will  pro- 
duce better  results  than  this.  A  further  re- 
duction of  the  smoke  made  by  locomotives 
can  only  be  brought  about  by  change  of  fuel. 
The  possible  fuels  besides  the  local  soft  coals 
are:  First,  semi-bituminous  coal;  second, 
anthracite  coal;  third,  coke;  and  foitrth,  oil'. 
A  considerable  amount  of  semi-bituminous  or 


Annual 
Coal  Consumption. 


Smoke. 
Per  Cent  of  Total  Smoke. 


Class.     Consumer.                                            Tons.  Per  Cent. 

1.  Central    district 1,500.000  15. 

2.  Miscellaneous  power  plants 4,500.000  45. 

3.  Flats     750.000  7.5 

4.  Domestic     650.000  6.5 

5.  Special    furnaces 600.000  6. 

6.  Railroads     l-'^O.OOO  18.5 

7.  Boats    150,000  1.5 

Total     10.000.000  100. 
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I'ocahontas  coal  is  imw  Iilii,};  biirncil  by  some 
of  the  railroads  in  Chicago,  and  although  it 
makes  less  smoke  than  lllmnis  coal  under  the 
same  conditions,  its  use  by  no  means  guar- 
antees the  entire  elimination  of  smoke.  Prob- 
ably the  universal  use  of  semi-bituminous  coal 
would  not  succeed  in  reducing  the  average 
density  of  smoke  below  a  point  that  is  con- 
sidered possible  with  Illinois  coal.  The  gen- 
eral use  of  anthracite  coal  or  of  coke  for 
locomotives  would  eliminate  smoke,  but  the 
other  nuisances  due  to  steam  locomotives 
would  not  be  diminished.  If  coke  were  used 
there  would  be  an  increase  in  the  quantity  of 


sparks  and  cnultrs  chschargcd  from  the  stacks. 
In  either  case  the  volume  of  furnace  gases 
and  their  effect  in  vitiating  the  atmosphere 
would  not  be  reduced.  Fuel  oil  makes  smoke 
unless  carefully  liandlcil,  and  the  smoke  that 
is  made  is  more  olijcctionable  than  the  smoke 
from  soft  coal.  It  is  probable  that  if  all  loco- 
motives in  the  city  burned  oil,  the  smoke  and 
gases  would  form  more  of  a  nuisance  than 
the  soft  coal  smoke  of  to-day.  The  general 
use  of  any  specially  selected  fuel  would  great- 
ly increase  the  cost  of  fuel  to  the  railroads, 
and  the  practical  difticidties  involved  would 
make  it  a  very  difficult  thing  to  bring  about. 


In  order  to  ensure  that  all  locomotives  oper- 
ating in  the  city  limits  used  the  same  fuel,  all 
the  engines  on  an  entire  division  would  have 
to  be  thus  equipped,  which  of  course  woubl 
greatly  increase  the  cost  of  operation. 

ELECTRIFICATION. 

The  study  that  has  been  made  along  these 
lines  indicates  clearly  the  electrification  offers 
the  only  final  and  satisfactory  solution  of 
the  locomotive  smoke  problem.  The  use  of 
special  fuel  for  preventing  smoke  on  steam 
locomotives  is  only  a  make?hift  and  will  not 
satisfy   the  public. 


GENERAL    ARTICLES    AND    CLASSIFIED     ITEMS 


Methods  and     Cost     of     Constructing 

Stone   Filled   Timber    Breakwater, 

Lincoln   Park   Extension, 

Chicago. 

In  constructing  "Picnic  l^laiid"  of  the  Lin- 
coln Park  Extension,  described  elsewhere  in 
this  issue,  :!,lill(>  ft.  of  breakwater  will  be 
built  around  the  outer  side  and  ends  of  the  isl- 
and and  the  interior  space  filled  in  by  hydraulic 
dredge.  The  progress  of  the  work  on  the 
breakwater  is  shown  in  full  lines  on  the  plan, 
Fig.  1,  shown  elsewhere.  The  details  of  the 
breakwater  construction  are  shown  by  the  ac- 
companying, drawing.  Of  the  3,600  ft.  of 
breakwater  604  ft.  have  been  built  during  1910. 
In  detail,  it  consists  of  two  rows  of  piles, 
13%  ft.  between  centers,  the  space  between 
piles  being  4  ft.  There  are  two  waling  tim- 
bers fastened  on  the  inside  of  each  row  of 
piles  to  hold  the  piles  to  line  and  to  act  as 
guides  for  the  Wakefield  sheeting.  This 
sheeting  is  driven  about  7  ft.  into  the  sand  and 
clay  and  the  piles  are  driven  into  it  about  15 
ft.  The  sheeting  on  the  water  side  of  the 
break  water  is  made  of  3-in  lumber  and  that 
on  the  land  side  is  made  of  "2-in.  material.  The 
two  sides  are  tied  together  with  1%-in.  bolts, 
as  shown,  and  the  space  between  is  filled  with 
stone. 

In  construction  the  piles  are  driven  by  a 
tioating  driver  which  is  equipped  with  45  ft. 
leads  and  a  2,400-lb.  drop  hammer.  A  sec- 
tion of  breakwater  is  completed  each  day  in 
order  to  prevent  the  loss  of  a  partially  com- 
pleted section,  due  to  any  storm  which  inight 
arise.  Piles  are  driven  along  one  side  for  a 
short  distance  and  the  driver  is  then  swung 
around  to  the  opposite  side  to  drive  an  equal 
number  of  piles  on  that  side.  The  derrick 
scow  follows  and  places  the  w-aling  timbers 
and  brings  the  piles  to  line.  The  lower  wale, 
which  is  placed  several  feet  below  the  surface 
of  the  water,  is  shoved  down  to  its  position 
against  the  piles  by  two  sticks  or  boards,  each 
of  which  is  nailed  to  the  wale  and,  when  in 
position,  tacked  temporarily  to  the  top  wale. 
In  driving  the  sheeting  one  of  the  chief  diffi- 
culties arises  from  the  fact  that  the  piece  be- 
ing driven  gradually  works  away  from  the 
piece  adjoining.  To  overcome  this  trouble 
special  tapered  pieces  arc  kept  on  hand  and 
used  wherever  necessary  to  a"ain  bring  the 
edge  of  the  sheeting  to  a  plumb  line.  When 
the  sheeting  is  driven  the  driver  places  a 
temporary  bulkhead  across  the  end,  consisting 
of  2-in.  plank  jetted  through  the  sand.  In 
the  meantime  the  dock  carpenters  have  been 
placing  the  bolts  and  this  work  has  been  close- 
ly followed  up  with  the  stone  filling.  The  cost 
of  the  604  ft.  of  completed  breakwater  built  in 
1910  follows; 
COST  OF  PICNIC  ISLANFi  bue:.\k\v.\ter. 


Totals. 

Supt.    and    engineering $  341.10 

Labor     .■ 1,180.00 

Carpenters,   laborers,   misc....  151.13 

Tug  service,  driver  and  derricli  .'i77.89 

Supplies    157.41 

Material. 

Files,   30  and  33   ft 2,235.14 

Wakefield  sheeting   S.3S2.04 

Oak   waling  and   bulkheads...  l,200.5fi 

Hardwa-re     344.43 

Stone     filling 4,182.70 

Total     cost $18,752.40 


The  cost  of  driving  the  pile.,  is  as  follows  : 

Amount    driven 225  30  ft.  piles       i;.750  lin.  ft 

,225   35  ft.  piles        7,875  lin.  ft. 


.Vrnoimt    driven. 


Total     45(1  14.625  lin.  ft. 

Pile  diiver,    llOH,    lirs.   at   .$4.744 $524.; 

Pile  driver  fitting  up.  221/2  hrs.  at  $4,744. 
■■HauskT"  serving  driver,  SO  lirs.  at  $2.72. 
■■Richard     B"     serving    driver,     1     hr.     at 

$3.53     

"Kej'stone'"    sei'ving    driver.    4^4     hrs.    at 

$4.80   ; 

Derrick,  7  hrs.  at  $l.iiO 

General   foreman,   30  hrs.  at   $0.(10 

Superintendence     


il 
IOC. 74 
1(13.20 


22.80 
11.20 
18.00 
25.00 


Total     $874.68 

Cost  of  driving,    ijer   pile 1.044 

Cost  of  driving,  per  lin.    ft 0,060 

The  piles  were  driven  in  12  ft.  of  water 
through  3  to  5  ft.  of  sand  overlying  a  clay  bot- 
tom. The  penetration  of  each  pile  was  from 
15  to  '20  ft.  The  cost  of  the  piles  i^  given  as 
follows ; 

Cost  per  pile,    loading   and    towing $0,466 

Cost  per  30   ft.   pile  on   job 4.666 

(r)ost  per  30     ft.     cull    pih-s    for    bulkheads. 

on    Job    4.366 

Cost  per  35  ft.  pile  on  job 5.716 

Wakefield  Sheeting. — A  large  part  of  the 
Wakefield  sheeting  for  the  breakwater  was 
made  by  the  men  from  the  pile  driver  and 
derrick  crews,  during  such  w'cather  as  did  not 


permit  work  on  the  water.      1  he  cost  of  driv- 
ing the  sheeting  follows ; 

Amount    driven. 
1.216  pes.  6  in.   and  Si   in.   x   12    in. 
U6  pes.  3x12x20  in.  1  teinporarv 

14  30  ft,    bulkhead    piles    1-bulkheads. 
10  pes.  9    in.    sheeting      J 

1,356  PCS. 

Pile  driver.    138  Ins.  at  $4,744.  > $  654.67 

Pile  driver  fitting  up,  26ti  lirs.  at  $4,744.  125.72 
Pile    driver,    loading    sh'fg,     15    hrs.    at 

$4,744     71.16 

Derrick,  loading  sh'fg,  38  hrs.  at  $1.60..  60.80 
■Hausler^'   .serving    driver.      73     hrs.     at 

$2.72      198.56 

■■Keystone'^    serving    driver.    1 1,^    hrs.    at 

$4. .SO     7.20 

General   foreman,   40   hrs.   at  $0.60 24.00 

Superintendence     25.00 

Fse  of  pile  scow  30  days  at  $3.00 90.00 

Total      $1,257.11 

I  Hiving  sheeting   reach) $0,927 

.Mnking    sheeting    (each) 0.S03 

Hardware,   bolts  and  boat  spikes  for    1   pc. 

6   in,    sheeting 0.64 

Hardware,   bolts  and  boat   spikes   for   1   pc. 

9    in.    sheathing O.093 

Lumber  for  1  pc.   G  in.   sheeting 3.672 

Lumber  for  1  pc.  9  in.   sheeting 5.724 

Total  cost  1  pc.  6  in.  sheeting 4.60 

Total  cost  1  pc.  9  in.  sheeting 6.68 

The  sheeting  was  made  24   ft.   long. 

The    balance    of    the    construction    of    the 
breakwater  consisted  of  the  stone  filling.     The 
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Fig.    '  —  Details   of   Breakwater    Built   at     Lincoln    Park,   Chicago 
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stone  was  iirouLiiii  iioiii  tiu-  ^poil  bank.s  oi  tho 
Chicago  Drainage  Laiial  where  it  was  loaileil 
into  special  ilmnp  noxes  by  a  steam  shovel  and 
towed  on  scows  to  the  breakwater,  a  distance 
of  about  L'(>  miles  by  water  The  stone  boxes 
were  built  specially  for  the  purpose  of  trans- 
ferring the  stone  without  reloading.  They  are 
rectangular  and  are  suspended,  when  beiuk; 
handled  by  the  derrick,  by  means  of  tbreeway 
chains.  One  side  of  each  box  is  arranged  as 
a  swing  door  which    releases  when   the  catch 


Recent   Motor  Trucks;  Their  Adapta- 
ability  to  Contractors'  Haulage. 

The  acconipaiiyirg  illustrations  show  re- 
cei.t  .-Xmerican  practice  in  motor  truck  con- 
struction. These  trucks  were  selected  from 
the  large  number  on  exhibition  at  the  motor 
truck  show  held  a  fortnight  ago  in  Chicago. 
Without  designing  an  exhaustive  study  oi 
this  type  of  power  vehicle  one  of  the  editors 
of    Enc.in'f.f.rinc-Contracting    devoted    some 


Fig.    1.      Diagram    Showing    the   Arrangement   of  a   4'/2-ton    Saurer  Truck. 


is  struck  with  a  bar  and  allows  the  load  to 
dumo.  The  bo.xes  were  made  at  a  cost  of 
S10.93  each.  The  cost  of  this  work  is  given  in 
the  following  table : 

Loading   at    Lemont,    111 $l.oT4  .50.596 

"Kevstone"    towing.     167    hrs.    at 

$4. SO     • 0.766  0.2ao 

Derrick    unloading,      194    hrs.     at 

$1.60     0.30S  0.117 

Stone   boxes,    1/3   of  value 0.626  0.237 

2  scows,  225  days  at  $4.00 0.860  0.326 

Total  unit  cost  of  stone $4,134         $l..')(i6 

The  pile  driver  which  w.is  used  on  this 
work  was  equipped  with  4.j  ft.  leads  and  a 
2400  lb.  drop  hammer.  When  driving  the 
Wakefield  sheeting  an  auxiliary  pair  of  leads 
w-as  used  in  order  that  they  might  be  sus- 
pended inside  the  row  of  piles  already  driven. 
and    which    interfered    with    the     use     of     the 


tmic  at  this  show  to  making  observations  and 
collecting  data  on  the  trucks  exhibited,  with 
the  view  of  learning  their  adaptability  to  con- 
tractor's haulage.  The  study  proved  rather 
negative  in  results  of  very  great  importance, 
hut  some  general  information  was  gathered 
which  may  well  be  set  down. 

It  is  evident  that  manufacturers  of  motor 
trucks  have  had  primarily  in  mind  a  character 
and  conditions  of  transportation  different 
from  contractors'  haulage.  The  conditions 
which  they  have  assumed  are  (1)  A  volume 
of  business  sufficient  to  keep  the  vehicle  busy 
for  practically  all  the  w'orking  days  of  the 
year;  (2)  a  favorable  character  of  roadway 
like  city  streets  or  improved  roads  to  suburbs. 
-\s  to  means  of'  loading  and  unloading  it  is 
evident  that  there  has  been  in  mind  only  loads 
having    value — that    is    loads    of    merchandise. 


comes  within  the  limits  named.  The  hauling 
of  construction  materials  for  building  work 
in  cities,  for  paving  work  and  for  all  kinds 
of  conduit  work  in  streets  is  clearly  within 
the  possibilities  of  the  motor  truck  as  at  pres- 
ent designed  for  hauling  merchandise.  For 
hauling  spoil  from  trenching,  etc.,  where  the 
material  is  to  be  wasted  the  present  com- 
mercial vehicle  is  not  so  well  fitted  because 
of  its  lack  of  quick  dumping  facilities.  Here 
it  seems  to  us  is  a  prime  point  for  the  manu- 
facturer to  consider  who  intends  to  develop 
motor  trucks  for  contractors'  haulage.  Con- 
tractors' haulage  is  quite  as  largely  made  up 
of  transporting  material  to  be  wasted  as  of 
transporting  construction  material  and  the 
vehicle  in  which  the  hauling  is  done  must  be 
fitted  quickly  to  discharge  its  load.  In  horse 
drawn  vehicles  the  bottom  dump  wagon  is 
the  most  favored  by  contractors,  the  end  dump 
being  used  only  with  one  horse  carts.  Such 
motor  trucks  as  are  provided  with  dumping 
bodies  are  designed  for  end  dumping.  This 
practice  has  doubtless  come  about  naturally 
because  the  handling  of  coal  or  broken  stone 
has  been  had  in  mind  in  designing  the  dump- 
ing arrangement  and  with  such  commodities 
the  end  dump  is  perhaps  best  suited  to  most 
conditions,  and  also  because  there  seems  like- 
ly to  be  a  rather  troublesome  problem  oflfered 
in  designing  a  dump  bottom.  A  glance  at  the 
frame  and  mechanism  shown  by  Fig.  1  indi- 
cates that  a. bottom  dump  may  be  entirely  out 
of  question. 

Returning  to  the  main  thought,  however, 
it  is  plain  that  the  motor  truck  as  it  now  is 
may  be  adapted  to  much  of  the  hauling  re- 
quired for  city  contract  work.  For  contract 
work  in  the  country  and  particularly  in  rough 
and  untraversed  country  its  possibilities  de- 
crease. To  be  specific,  the  transportation  con- 
ditions outlined  in  the  description  of  the 
Aziscohos  Dam  published  in  our  issue  of  Jan. 
4.  1911,  were  practically  impossible  for  the 
motor  truck.  This  is  true  also  of  the  con- 
ditions of  haulage  for  the  Los  Angeles  Aque- 
duct, described  in  our  issue  of  Dec.  7,  1910 
On  the  other  hand  it  is  certain  that  ordinary 
country  roads  can  during  a  considerable  sea- 
son of  the  year  be  negotiated  by  motor  trucks 
with  reasonable  success,  as  shown  by  their 
use  on  the  Springfield,  Mass.,  water  filtration 
plant,  described  in  our  issue  of  Feb.   1,   1911. 

Obviously,  considering  the  motor  truck, 
each  case  of  contractors'  haulage  is  a  separate 
problem  to  be  solved  by  itself.  The  distinct- 
ive property  of  the  motor  truck  for  haulage 
is  its  combination  of  speed  and  load  capacity. 
To  take  full  advantage  of  these  the  volume 
of  haulage  must  be  considerable;  the  length 
of  haul  must  be  great  enough  to  make  speed 
count,  and  the  character  of  the  roads  must 
be  such  as  to  permit  both  speed  and  heavy 
loading.  These  requisites  may  quite  readily 
be  integrated  into  the  problem  when  the  costs 
of  motor  truck,  maintenance  and  operation 
are  known.  Unfortunately  such  costs  of  the 
kinds   as  are   available  are   not   free    from  bias 


t  .'/(J  c.i.'".'iy. 


Fig.  2.     View  of  a  7-ton    Hewitt   Truck    Equ 

main  leads.     The  cost  of  tlie  operation  of  this 
driver  for   1910  was  as  follows: 

Hours    in    eomniission «  ,  r.)  J-n 

Labor    operalicm    *"',S-in 

Fuel  .-uid  supplies   3°2-sl^ 

Labor  repairs   ■■■^- ''lo'.i. 

Towing,   iVi,   hrs.  at  $2.(2 U-^-j 

Insurance    ''•''■"" 

Total  cost   *'^'i;''-j''! 

Cost  per  hour >4.m4 

Of  the   total   time  410  hrs.   was  charged   to 
the    breakwater    construction. 


oped    with    a     Dump    Body. 


Fig.  3.     View  of  a  3  to  5-ton  Stearns  Truck  with  Standard 
Platform    Equipment. 


In  a  word  the  designation  "commercial  ve- 
hicle." which  the  manufacturers  use,  rather 
strictly  defines  the  motor  truck  of  to-day. 
This  condition  is  entirely  logical  from  the 
motor  vehicle  business  viewpoint,  and  it  shows 
where  the  possibilities  of  motor  trucks  for 
contractors'  haulage  begin  and  end.  When- 
ever the  character  and  conditions  of  contract- 
ors' haulage  fall  within  the  two  conditions 
stated  above  the  motor  truck  has  a  possible 
field. 

It  is  obvious  that  much  contractors'  hauling 


and  are  for  a  character  and  conditions  of 
haulage  not  common  to  contract  work.  From 
data  collected  at  the  exhibition  at  Chicago  we 
may  assume  that  the  cost  per  day,  assuming 
a  300-day  year  and  including  interest,  depre- 
ciation, insurance,  repairs  and  all  operating 
expenses,  averages  form  about  $8  for  a  1-ton 
capacity  truck  to  $15  for  a  5-ton  truck  and 
to  $18.50  for  a  10-ton  truck.  This  is  a  gen- 
eral average  of  the  costs  as  gathered  from 
various  parts  of  the  United  States  and  on 
various   classes   of   work.     The  cost   per   mile 
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of  driving  may  best  be  calculated  by  dividing 
the  cost  per  day  by  the  number  of  miles 
estimated  to  be  made  ner  day  on  the  particu- 
lar work  considered.  For  a  1-ton  truck  it 
may  be  estimated  that  the  average  daily 
mileage  will  be  from  50  to  60  miles ;  for  a  3- 
ton  truck  from  35  to  45  miles,  and  for  a  5-ton 
truck   from   20  to   30   miles.     These   rates   arc 


Gasoline   bill  for  one   month 38.23 

Lubricating    oil    nn<i    gi'ease 5.40 

Recliarging   storage    battery .50 

Repairs    outside    tires 5.00 

Wood    plug    tires 6.00 

Painting  and  relettering  at  $24  per  year  2. On 


Total    cost    per   montli $    321.29 


machine,  together  with  its  attached  load,  as 
shown  in  Fig.  4.  tn  turn  in  a  'in  ft.  diameter 
circle.  The  feature  of  attaching  the  body 
and  rear  trucks  of  an  ordinary  wagon  in  the 
manner  shown  is  also  one  belonging  to  this 
truck    and    is    of    considerable    .ndvantaRC    be- 
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Fig.  4.     View  Showing  a  40-h.p.  Couple  Gear   Truck    Equipped 
with   a   Semi-Trailer  Carrying   a    10-ton    Load. 


Fig.  5.     A  3-ton  Packard  Truck  Arranged  for  Carrying    Lumber, 
and   Showing  the   Method  Used   for  Quick   Loading. 


estimated  from  actual  performances  upon  tiriii 
roads   under   working  conditions. 

The  following  costs  of  motor  truck,  Table 
1,  operation  are  given  by  the  Metzger  Motor 
Car  Co.,  and  were  compiled  from  the  records 
of  Hewitt  trucks  over  a  period  of  5  years: 


The  foregoinsf  data  are  for  gasoline  oper- 
ated trucks.  Several  meritorious  electric 
trucks  have  been  put  upon  the  market.  The 
rtrst  costs  of  these  trucks  is  about  the  same 
as  that  of  gasoline  motor  trucks  and  their 
cost    of    operation    is    also    about    the    same. 


TABIjK  I.— cost  of  OPER.^TING    HEWITT    MOTOR    TRUCKS. 

lO-Ton. 

Chassis     cost $6,000 

With    stake    body 6.300 

Per 
Year. 
Depreciation,   15  per  cent,  less  cost  1  set  tires.  .  $    7S0 

Interest.    5    per   cent 315 

Driver,   $16   to  $22  per  week 1,144 

Garage     300 

Tires     1,650 

Yearly  overhaul  and  current  repairs 550 

Gasoline  at    12   cts 450 

Oil  at  30  cts 120 

Insurance     220 

Cost    per    year $5,529     $4,915     $4,417     $3,363     $3,057     $2,422 

Cost    per    day 18.43       16.38       14.72       11.21       10.19         8.07 


7-Ton. 

5-Ton. 

3-Ton. 

2-Ton. 

1-Ton 

$5,500 

$5,000 

$3,000 

$2,750 

$1,500 

5,775 

5.250 

3.225 

2,925 

1,700 

Per 

Per 

Per 

Per 

Per 

Year. 

Year. 

Year. 

Year, 

Year. 

$    743 

$    695 

$    421 

$    S90 

$    225 

289 

262 

161 

146 

85 

1,092 

1,040 

936 

936 

832 

300 

300 

240 

240 

240 

1.231 

930 

620 

4S0 

300 

500 

450 

400 

350 

300 

450 

4B0 

375 

325 

275 

100 

90 

60 

50 

40 

210 

200 

150 

140 

125 

From  the  figures  in  Table  I  it  will  be  seen 
that  the  cost  of  the  machine  is  charged  out  in 
about  7  years,  thus  estimating  the  life  of  the 
truck  at  7  years.  The  tire  repair  bill  is  the 
largest  single  item  of  expense,  and  the  manu- 
facturers insist  that,  for  the  time  being  at 
least,  rubber  tires  are  necessary  for  the  best 
protection  of  the  engine  against  shock.  The 
.•\very  Company  has  on  the  market,  however, 
a  patented  wood  plug  tire  wliich  has  been 
successfully  used  upon  earth  roads.  One  of 
their  machines  equipped  with  wood  plug  tires 
is  shown  by  Fig.  6.  The  cost  of  operation  of 
this  type  of  machine  is  given  below.  In  this 
case  the  owner.  Andrew  Garrity  of  Indian- 
apolis, Ind.,  employed  the  machine  for  haul- 
ing large  cans  of  milk  from  the  farm  into  the 
city.  He  claims  that  the  machine  does  the 
work  of  three  teams,  formerly  employed,  and 
at    a    saving    of    $103    per    inon^h.     The    costs 


The  following  estimates  of  the  cost  of  main- 
tenance and  repair  for  the  Studebaker  electric 
truck  is  furnished  by  that  company  as  being 
an  average  of  records  of  their  machines  on 
commercial  work : 

Still  another  type  of  electrical  machine  is 
that  which  generates  its  own  current  with  a 
gasoline    engine    which    operates    a    generator 


cause  (J5  per  cent  of  the  load   is  carried  upo" 
the  steel  tires. 

The  type  of  construction  employed  is  indi- 
cated by  the  illustrations.  Figure  1  shows  the 
general  construction  of  the  Saurer  true':, 
which  has  taken  first  place  in  Europe  on  ac- 
count of  its  economical  operation  and  its 
strength  of  design.  It  is  a  liigh  priced  truck, 
but  is  acknowledged  by  the  majority  of  man- 
ufacturers to  present  the  best  features  for 
gasoline  motor  trucks.  The  greater  part  of 
the  weight  is  carried  upon  the  rear  axle,  thus 
permitting  the  use  of  lighter  springs  at  the 
front  and  securing  better  protection  to  one  of 
the  most  expensive  and  delicate  parts  of  the 
machine — the  en.gine.  This  machine  contains 
other  features  which  are  generally  acknowl- 
edged to  be  the  best  construction  for  motor 
trucks  and  which  have  been  followed  in  a 
large  number  of  other  trucks,  such  as  the 
Sampson,  the  Mack,  Kelly,  Peerless,  Morgan 
and  White.  Some  manufacturers  have  sus- 
pended the  engine  from  the  truck  frame  by 
a  special  set  of  springs  in  order  to  prevent 
excessive  shock.  This  is  done  in  the  Stearns 
truck.  In  the  main,  most  trucks  have  been 
designed  extra  heavy  in  all  parts,  which  is 
always  a  good  feature  in  contractors'  ma- 
chinery. 


Ihe   tiital    numlier   of    poles   reported    to   the 


T.\BLE    n,— COST    liF    l  1I'ER.\TIX( ;    STl 'KETi.VKKR  ELECTRIC     TRCCKS. 

Type    of    machine 1-Ton.           2-Ton.  3y»-Ton.  5-Ton. 

Value     (variable) $2,400.00  $2,950.00  $4,225.00  $4,950.00 

Interest  at  t>  per  cent  and  10  per  cent. 

Depreciation    on    non-wearing   parts $    302.11  $    353.01  $    514.44  $    60S. 79 

Tire  upkeep  and  renewal 223. on»            532. OOt            790.001            920. OOf 

Battery   upkeep  and   renewal 245.00n          336.00tl  •      .425.00tt          4n7.00tt 

Mechanical   and    electrical    upkeep 120.00              148.00              212.00              24S.00 

Totals    per    year $    5SS.00.  $1,010.00  $1,427.00  $1,635.00 

Garaging    and    charging $      70.00  $    100.00  $    160.00  $    lS0.no 

Miles  per  day  (estimated.) 33                     30                     24                     21 

*Renew:il    annil.'i Il\',      tRenewal   in   8   months.  JCine  cleaning. 


Fig.  6.     View   of  an   Avery  Truck  with   Wood    Plug   Tires. 


Fig.   7.      View   of   a    5-ton    Pierce-Arrow   Truck   with    Load. 


for    one    month's    wfirk    as    submitted    by    Mr 
Garrity  are  ■ 

Cost  of  machine.    3-ton    truck $2,500.00 

Depreciation  at  20  per  cent  per  year,...        41.60 

Interest  at  6  per  cent  per  year 12.50 

1   driver  at   $75 75.00 

3   helpers  at   $45 135.00 


furnishing  current  lo  nvitors  placed  on  each 
wheel.  This  niacliinc  has  for  its  leading  feat- 
ure, however,  a  couple  gear,  built  by  the 
Couple  Gear  Comp,'ni\  of  New  York.  In 
turning  the  macliiiK'  i'oili  the  front  and  rear 
■  axles  are  operated  in  r.iuple,  thus  enabling  the 


I'urcau  of  the  Census  as  purchased  during 
the  calendar  year  l!lO!t  by  the  telegraph  and 
tclejihone  companies,  steam  and  electric  rail- 
roads and  electric  light  and  power  companies 
of  the  United  States  was  3,7.39,000,  as  against 
3,'240,000  in    1!I08  and  3,'283,O00  in  1907. 


236 


ENGINEERING- CONTRACTING 


Vol.  XXXV.     No.  8. 


LETTERS  TO  THE  EDITOR. 


Method  of  Projecting  a  Transit  Line 
Down  a  Vertical  Shaft. 

sirs:  In  connection  with  the  interesting  ar- 
ticle appearing  in  your  issue  of  Jan.  15,  In 
which  Mr.  Herbert  M.  Hale  describes  the  pro- 
jection of  a  transit  line  down  a  vertical  shaft, 
a  description  of  a  similar  operation  in  which 
the  dlfllcultics  encountered  were  on  a  larger 
scale  may  prove  of  interest. 

The  shaft  in  question  is  the  main  shaft  of  an 
anthracite  coal  mine  located  near  Wilkes-Barre, 
Pa.  The  shaft  is  about  600  ft.  in  depth,  com- 
posed of  three  compartments,  each  6x10  ft.  in- 
side the  timbers.  In  order  not  to  interfere  with 
the  haulage  and  the  ventilation,  only  one  com- 
partment was  available  and  the  engineers  were 
further  restricted  by  the  necessity  of  complet- 
ing the  Job  between  6  p.  ni.  Saturday  and  6  a. 
m.  the  following  Monday. 

From  the  second  level  down  the  shaft  exuded 
water  In  large  quantities,  so  that  at  the  bottom 
tlie  condition  was  extremely  disagreeable,  the 
water  falling  in  a  continuous  and  heavy  down- 
pour. In  addition,  from  the  vein  level  down,  at 
the  bottom  of  the  shaft,  the  water  had  accu- 
mulated in  the  sump,  which  necessitated  using 
the  cage  as  a  platform  for  the  barrels  in  which 
I  he  weights  were  suspended. 

A  special  form  of  plumb  bob  was  used,  con- 
sisting of  five  metal  flanges  diverting  at  equal 
angles  from  a  center  pin,  tvhich  thus  exposed 
ten  equal  surfaces  to  the  liquid  in  the  barrels. 
To  further  accelerate  the  plumb  bobs  to  steady, 
oil  was  used  instead  of  water. 

After  the  surface  surveys  were  established 
and  checked  and  the  line  ready  to  be  projected, 
preparations  were  commenced  one  Saturday 
afternoon  at  5  o'clock.  Two  pieces  of  heavy 
timber  were  firmly  fastened  across  the  shaft 
about  1  ft.  from  each  end  so  that  the  wire  sus- 
pended on  the  Inside  of  these  would  clear  all 
the  way  down.  On  the  timbers  two  T-shaped 
spads  were  nailed,  so  that  the  notch  of  the  T 
just  cleared  the  edge  of  the  timber.  The 
notches  of  the  spads  were  then  adjusted  so 
that  they  were  exactly  on  line.  The  piano 
wires  were  suspended  over  these. 

Two  parties  then  went  below,  one  to  the  foot 
of  the  shaft  and  the  other  to  the  next  vein 
above,  which  was  connected  with  the  bottom 
vein  by  a  slope. 

Before  suspending  the  plumb  bobs,  one  of 
the  wires  was  cut  at  both  levels  about  the 
height  of  a  transit  above  the  ground  and  an 
ordinary  key  ring  inserted  between  the  two 
ends.  By  this  simple  expedient  a  sight  could  be 
taken  on  each  wire  separately;  first  looking 
through  the  key  ring  at  the  far  wire  and  then 
elevating  the  telescope  and  sighting  to  the 
near  one. 

By  S  o'clock  the  plumb  bobs  were  in  position 
and  between  3  and  4  o'clock  in  the  morning 
were  steady,  in  spite  of  the  fact  that  water 
was  splashing  down  practically  the  entire 
length  of  the  wires,  and  that,  in  addition,  they 
were  in  the  intake  shaft  and  in  a  strong  current 
of  air. 

The  surveys  of  the  two  parties  were  tied 
through  the  slope,  and  as  a  further  check  a  line 
was  projected  down  another  shaft  located  some 
150  ft.  .distant  which  was  connected  under- 
ground at  both  levels  with  the  main  shaft.  The 
three  separate  lines  tied  up  accuratel3\ 

It  will  be  seen  that  the  methods  used  in  this 
case  w-ere  extremely  simple  and  inexpensive, 
and  in  view  of  the  difllculties  encountered,  were 
remarkably  successful. 

Yours  truly, 

P.  L.  MATHEWS, 
Resident   Engineer,   Ferrocarriles   Nacionales   de 
Mexico. 

Estacion  del  Golfo,  Monterrey,  N.   L..  Mexico, 
Jan.   20,  1911. 


yard,  where  it  is  t:ikiMi  from  the  mold  and  piled. 
Where  we  have  our  trouble  Is  in  getting  tho 
face  plate  loose.  We  make  both  a  plain  I'aoe  and 
a  rock  face  block.  The  rock  face  blocks  stick 
worse  than  do  the  plain  face  blocks.  What  I 
want  to  know  is  something  that  can  be  applied 
to  the  forms  or  mo'd  that  will  stop  this  slicking. 
We  have  used  parafllne  oil  and  Anti  Stick  with- 
out much  success. 

Yours  truly, 

F.   \V.   CAST  STONE  CO., 
Per  S.  J.  Callahan. 
St.  Paul,  Minn..  Fob.  7.  1911. 

The  Silting  of  Reservoirs. 

Sirs:  Referring  to  Mr.  Campbell's  letter  with 
the  above  title  in  your  issue  of  January  25, 
1911,  my  paper  summarizes  as  follows:  "Sand 
gates  and  scouring  sluices  cost  money  to  build, 
and  waste  a  lot  of  valuable  water  for  a  very 
small  clearance.  The  only  feasible  method  Is  to 
prevent  the  silt  from  entering  the  system  by  silt 
traps,  sand  boxes  or  sedimentation  basins,  which 
can  be  cleansed,"  consequently  my  paper  could 
hardly  be  considered  an  advocacy  of  the  sluice. 

The  silt  question  in  India  and  Egypt  has  been 
solved  for  those  countries  by  the  Bhatgarh  Dam 
and  the  Assuan  Dam  as  mentioned  in  my  pa- 
per, also  in  America  by  the  Indian  Weir  Dam. 
Of  course  it  is  hardly  possible  to  employ  these 
systems  in  all  cases  in  any  country,  consequent- 
ly the  reservoirs  are  silted  up  and  the  dams  be- 
come useless.  When  this  occurs,  the  question 
naturally  arises  whether  it  is  cheaper  to  cleanse 
the  old  one  or  to  build  a  new  reservoir.  If  the 
solid  dam  be  pierced  by  a  sluice  designed  on 
the  principle  of  the  Spanish  Gate,  quoted  in  my 
article,  part  of  the  silt  could  be  removed  through 
it  by  the  water  remaining  in  the  reservoir,  and 
the  remainder  could  be  either  siioveled  or 
scraped  into  the  stream  or  by  means  of  a  gaso- 
line pump  and  .a  hydraulic  giant  this  silt  could 
be  sluiced  at  very  small   cost. 

I  am  of  the  opinion  and  would  be  willing  to 
guarantee  the  cleansing  of  a  reservoir  in  this 
manner  at  a  cost  of  from  2  to  5  cents  per  yard 
of  deposit. 

■W.  D'ROHAN. 

2419  California  St.,  Denver,  Colo. 
Feb.  1,  1911. 


Sound    Transmission    and    Reverbera- 
tion in  Concrete  Buildings. 

Sirs:  The  subject  of  sound  transmission  and 
reverberation  in  concrete  buildings  has  been 
brought  up  recently  by  several  of  my  pros- 
pective clients  and  it  seems  to  be  a  serious 
feature  and  they  question  the  use  of  reinforced 
concrete  for  tlieir  new  buildings.  I  have  been 
unable  to  find  anything  in  text  books  or  engi- 
neering periodicals  on  this  subject  and  have 
never  heard  the  question  seriously  brought  up 
before,  and  I  am  now  quite  anxious  to  run  this 
feature  of  concrete  construction  down  and  see  if 
it  is  considered  serious  among  present  occupants 
of  reinforced  concrete  buildings;  and  I  am  at  a 
loss  to  know  how  to  proceed  in  order  to  secure 
information  on  this  subject  and  what  to  do  to 
overcome  same.  Will  you  kindly  consider  this 
subject  and  advise  if  we  can  get  something 
started  in  some  way  which  will  enlighten  the 
engineering  profession  on  this  subject. 

Thanking  you  in  advance  for  an  early  reply. 
Tours  very  truly, 

G.  S.  W. 

Chicago,  Feb.  6,  1911. 

(The  trouble  mentioned  by  our  correspond- 
ent has  never  come  to  the  editors'  notice.  We 
shall  be  glad  to  hear  from  those  who  may  have 
definite  information. — Editors.) 


How  May  Concrete  Be  Prevented  from 
Sticking  to  Block  Molds? 

Sirs:  We  are  having  considerable  trouble 
with  tho  concrete  sticking  to  our  molds.  Our 
work  is  the  making  of  a  non-absorbing  con- 
crete block  by  the  slush  concrete  method.  After 
the  form  or  mold  is  filled  with  concrete  it  is  run 
into  an  oven  and  there  it  is  left  5  hours  at  180° 
of  heat,  after  which  it  is  run  out  into  the  piling 


PERSONALS. 

Mr.  V.  H.  Williams,  assistant  engineer  of  the 
Canadian  Pacific  Ry..  lias  been  selected  by  the 
town  council  of  Souris,  Man.,  as  resident  engi- 
neer to  superintend  the  construction  of  the  new 
water  works  system  in  that  city. 

Mr.  Cliarles  H.  Markham.  who  recently  be- 
came president  of  the  Illinois  Central  Ry.,  has 
also  been  elected  president  of  the  Central  of 
Georgia  Railroad  and  of  the  Ocean  Steamship 
Co..  of  Savannah,  Ga.  He  will  succeed  the  late 
J.  F.  Hanson. 

Mr.  R.  O.  Danenhower,  assistant  city  engineer 
of  Cincinnati,  O.,  has  tendered  his  resignation, 
effective  March  10.  The  reason  assigned  for  this 
action  is  that  failing  health  compels  him  to  seek 
another  Climate  and  to  give  up  all  employment 
for  a  period  of  six  months  or  a  year. 


Mr.  T.  H.  Gatlin,  division  engineer  of  main- 
tenance of  way  of  the  Southern  Railway,  with 
headquarters  at  Knoxvillc,  Tenn.,  has  been  ap- 
pointed engineer  of  maintenance  of  way  tor  the 
Virginia  &  Soutlnvestern  Ry.  His  supervision 
will  extend  over  the  new  Holston  River  line. 

Mr.  Edwin  Styring  and  Mr.  Edward  J.  Govern 
have  been  appointed  division  engineers  of  the 
New  York  State  Barge  Canal.  Mr.  Styring  is  a 
resident  of  Syracuse  and  will  have  charge  of  the 
western  division.  He  succeeds  Mr.  Guy  Moul- 
ton.  Mr.  Govern,  who  succeeds  Mr.  Thomas  W. 
Barrally,  is  a  resident  of  Rochester,  and  will 
have  charge  of  the  middle  division. 

Messrs.  Myron  H.  Lewis  and  J.  E.  McCoy  have 
formed  a  partnership  to  be  known  as  Lewis  & 
McCoy,  with  offices  at  30-34  West  33d  street. 
New  York.  They  will  engage  in  a  general  con- 
sulting civil  engineering  practice,  and  will  spe- 
cialize in  problems  connected  with  the  water- 
proofing, damp-proofing  and  preservation  of 
structures  and  structural  materials. 

Mr.  Frank  H.  Joyner,  division  engineer  for 
the  Massachusetts  Highway  Commission,  has 
been  appointed  by  the  Board  of  Supervisors  of 
Los  Angeles  County,  Cal.,  as  engineer  irt  charge 
of  highways  of  that  county,  at  an  annual  salary 
of  $6,000.  Most  of  the  important  highway  con- 
struction in  western  Massachusetts  in  recent 
>-ears  has  been  carried  on  under  Mr.  Joyner's 
supervision. 

Dr.  Leonard  p.  Kinnicutt,  a  sewage  disposal 
and  water  works  expert  of  national  reputation, 
died  at  his  home  in  Worcester,  Mass..  of  tuber- 
culosis and  heart  disease,  on  Feb.  6.  Dr.  Kinni- 
cutt has  been  for  the  past  eleven  years  director 
of  the  chemical  department  of  the  Worcester 
Polytechnic  Institute,  and  since  1903  consulting 
chemist  for  the  Connecticut  Sewerage  Commis- 
sion. He  was  born  at  Worcester  in  1854.  He 
was  graduated  from  the  Massachusetts  Institute 
of  Technology  and  took  post-graduate  courses  at 
Bonn  and  Heidelberg,  in  Germany,  and  at  Johns 
Hopkins  and  Harvard  Universities.  For  several 
years  he  was  professor  in  chemistry  at  Harvard. 
He  was  a  member  of  many  scientific  societies  in 
the  United  States,  England  and  Germany. 

Mr.  John  Thomas  Fanning,  a  noted  hydraulic 
engineer,  died  at  his  home  in  Minneapolis.  Minn., 
on  Feb.  6,  from  an  attack  of  pneumonia.  He 
was  born  in  Norwich,  Conn.,  in  1S37,  and  secured 
his  early  education  in  that  city.  At  the  out- 
break of  the  civil  war  he  enlisted  as  a  private 
in  the  Third  Connecticut  Volunteer  Infantry, 
and  at  the  close  of  the  war-he  was  mustered  out 
as  a  lieutenant-colonel.  He  first  went  to  Minne- 
apolis in  1SS5  to  report  on  the  power  develop- 
ment of  the  St.  Anthony  Falls,  and  ultimately 
made  his  home  in  that  city.  He  was  a  member 
of  a  number  of  technical  and  scientific  societies. 
While  prominent  as  a  hydraulic  engineer,  he  was 
best  known  to  the  engineering  profession  as  the 
author  of  "A  Treatise  on  Hydraulic  and  Water 
Supply  Engineering." 

Catalogs  Worth   Having. 

Engineers  and  contractors  should  have  on 
file  the  latest  catalogs  of  machines,  tools  and 
supplies  that  they  use.  In  aending  for  cata- 
logs reviewed  or  advertised  in  this  paper,  you 
will  confer  a  favor  on  us  if  you  will  write  di- 
rectly to  the  advertisers  and  state  that  you 
saw  the  catalog  mentioned  in  Engineering 
Contracting.  If  you  are  in  the  market  for 
tools,  machinery  or  supplies,  tell  us  and  we 
will  notify  promptly  the  leading  manufac- 
turers. 

Cement  Building  Construction. — 6x9  Ins.,  16 
pp.     Lehigh   Portland  Cement  Co.,  Cleveland,  O. 

"This  is  the  February  number  of  the  Lehigh 
Cement  Company's  bulletin  illustrating  and  de- 
scribing various  works  in  which  this  cement  has 
been  used. 

Roller  Bearing  Lawn  Rollers. — 514x6%  ins.,  24 
pp.     The  Dunham  Co.,  Berea,  Ohio. 

A  catalog  of  rollers  and  machinery  for  care 
of  lawns.  Prices,  sizes  and  illustrations  are 
given. 

Earth  Handling  and  Road  Building  Machinery. 
— 5°'4xSi4  ins.,  32  pp.  Russell  Grader  Mfg.  Co., 
Minneapolis,  Minn. 

A  booklet  which  illustrates  and  describes 
various  machinery  for  excavation.  Prices  are 
given. 

Never  Leak  Roofing  Nails. — 4%x7  ins.,  1  p. 
Weatherprooflng  Nail  Co.,   Baltimore,   Md. 

A  circular  describing  the  Copnal  Roofing 
Nails. 

Scientific  Publications.— 6x9  Ins.,  S  pp.  J.  B. 
Lippincott   Co..    Philadelphia.   Pa. 

A  catalog  of  new  books  on  technical  subjects. 

A  leading  cement  company  is  experiment- 
ing on  a  cement  blow  pipe  which  will  work  in 
much  the  same  fashion  as  a  chemist's  o.xy- 
hydrogen  blow  pipe  for  mixing  and  applying 
the  cement  to  a  surface.  On  a  truck  there 
are  two  tanks,  in  one  of  which  is  the  water 
and  in  the  other  the  sand  and  cement.  Both 
of  these  are  under  pressure  and  are  forced 
into  a  long  nozzle.  They  do  not  meet,  how- 
ever, until  within  an  inch  of  the  nozzle's  end. 
Tbere  the  mixing  is  consummated  and  the 
thoroughly  worked  cement  is  spattered  upon 
the  wall.  r.Tpidly  building  up  a  compact  layer. 
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One   of    the   most   impor- 
'TUp    Doine'S     '''"'■     •lt'\clopnicnts    of    the 
°       l)ast  week  is  the  passing  of 
of    the  the-  control  of  the  Missouri 

!  acilic  Ry.  system  from  the 
Week.  (joulil  family  to  a  syndicate 

contrnlliri;  i^reat  capital.  It 
is  believed  that  this  change  of  control  will 
mean  vast  improvement  work  lo  the  Missouri 
Pacific  system.  Some  of  those  who  are  well 
informed  of  its  physical  condition  say  as 
much  as  $150,000,000,  possibly  $21)0,0110. noti.  will 
be  needed  in  the  course  of  the  next  four  or 
five  years,  if  the  system  is  to  match  in  equip- 
ment, roadbed  and  economies  of  transporta- 
tion the  Harriman  or  the  Atchison  system. 

Favorable  symptoms  are  also  found  by  busi- 
ness men  in  the  recent  marketing  of  $60,000,- 
nOO  worth  of  New  York  City  Ijonds  upon 
favorable  terms,  the  eager  seeking  for  invest- 
ment of  other  bonds,  the  approach  to  the  mar- 
ket by  the  railroads  for  new  loans,  the  con- 
templated placing  in  France  of  a  large  block 
of  bonds  for  the  Southern  F'acific  Ry.,  the 
condition  of  the  national  banks  and  the  en- 
couragement which  business  all  over  the  coun- 
try, and  especially  the  iron  and  steel  business, 
now  finds  in  present  and  in  iirospective  condi- 
tions. 

Although  bids  fiir  a  number  of  large  pieces 
of  railroad  construction  work  are  now  under 
consideration,  no  particularly  large  contracts 
seem  to  have  been  let  recently.  Perhaps  the 
largest  contract  is  the  one  reported  to  have 
I)een  let  to  the  J.  A.  Ware  Construction  Co. 
of  St.  Louis,  Mo.,  by  the  Memphis.  Paris  & 
Ciulf  Ry.  for  work  on  the  proposed  line  from 
Murfreesboro,  Ark.,   to  Pine   Bluff.  .Xrk. 

.\  large  amount  of  new  railroad  construc- 
tion work  is  planned  for  the  near  future  in 
the  state  of  Georgia.  The  .Atlantic,  Waycross 
&  Northern  R.  R.  has  practically  completed 
arrangements  for  the  sale  to  French  capitalists 
of  $3,000,000  of  bonds,  the  proceeds  to  be  u,sed 
for  construction  purposes.  Tlie  Carnesville 
Ry.  Co.  has  completed  surveys  for  a  iirojected 
'20-mile  steam  railroad,  has  secured  the  neces- 
sary capital  for  construction  and  will  let  con- 
tracts soon.  The  Ocilla  Southern  R.  R.  is 
also  planning  to  have  work  started  shortly  On 
an  extension  from  Alapaha  to  Nashville. 

.'\dvices  from  the  Pacific  Coast  indicate  that 
contracts  will  be  let  shortly  for  extensive  con- 
struction work  on  the  North  Coast  R.  R., 
which  is  now  the  third  division  of  the  Oregon- 
Washington  Railroad  &  Navigation  Co.'s  lines. 
This  work  will  inchide  the  construction  of  the 
line  between  Spokane  and  the  Snake  river  and 
probably  terminal  facilities  at  Spokane.  The 
line  between  Spokane  and  the  Snake  river  in- 
cludes much  difficult  construction  work,  and 
it  is  estimated  that  the  grading  alone  at  sev- 
eral places  will  cost  about  $175,000  per  tnile. 

The  sale  of  $30,000,000  of  notes  has  been 
authorized  bv  the  board  of  directors  of  the 
New  York  Central  &  Hudson  River  R.  R. 
The  proceeds  will  be  used  in  continuing  con- 
struction of  the  Grand  Central^  terminal  and 
in  the  electric  zone,  providing  third  and  fourth 
tracks  on  the  Hudson  River  division  and  for 
new   facilities  in  Utiea  and   Rochester. 

The  Santa  Fe  system  is  planning  quite  a 
bit  of  betterment  work  as  will  be  seen  by  the 
following  appropriations  which  have  been  made 
by  the  company:  $505,000  to  cover  the  cost 
of  ballasting  the  Kansas  district  of  the  Pan 
TTandle  division ;  $325,700  to  cover  the  cost 
of  widening  the  cuts  and  banks  on  the  Valley 
division,  and  $426,000  to  cover  the  cost  of 
track  changes  froin  Aniarillo.  Tex.,  to  the 
Texas,  New  Mexico  line,  the  work  consisting 


of  ballasting  track  with  crushed  stone,  widen- 
ing road  beds  and  removing  sags  from  track. 


There  is  .'it  the  |iresent 
New    York      'ime  considerable  of  a   fuss 

in  New  York  state  over  the 
State  I'kin    of    Governor    Dix    to 

abolish  the  State  Highway 
Public    Works.  Commission.     In    a    special 

message  sent  to  tlie  legis- 
lature l.ibt  week  the  governor  outlines  his 
plan  for  the  reorganization  of  this  conmiission 
and  other  state  conmiissions  charged  with 
the  construction  of  new  pulilic  works.  Flis 
plan  outlined  brielly  is  this  ;  There  should  in 
all  cases  be  a  single  executive  head  responsilile 
for  the  preparation  and  submission  of  plans 
and  for  the  execution  thereof,  after  adoption 
liy  the  board  of  commission.  There  should, 
in  all  cases,  be  a  delilierative  board  or  com- 
mission to  consider  and  determine  general 
methods  and  adopt  detailed  plans  and  specifi- 
cations. Existing  state  officers,  whose  func- 
tions are  related  to  the  proposed  construction 
work,  should  be  menilicrs  of  the  board  or  com- 
mission, having  jurisdiction  over  the  adoption 
of  plans  and  specifications  therefor.  The  su- 
perintendent of  pulilic  w-orks  should  be  a 
member  of  each  deliberative  board  or  com- 
mission having  jurisdiction  over  the  construc- 
tion of  new  ijublic  works  or  buildings.  He 
would  thus  take  official  cognizance  of  all  ex- 
penditures by  the  state  for  new  construction, 
and  would  be  officially  interested  in  the  dis- 
tribution of  such  expenditures  where  they  are 
luost  needed.  The  state  engineer  should  be 
a  member  of  every  board  or  commission  hav- 
ing jurisdiction  over  the  construction  of  pub- 
lic works  involving  engineering.  The  single 
responsible  head  charged  with  the  execution 
of  the  plans  should  be  a  member  of  the  board 
or  commission,  and  should  prepare  plans  and 
specifications  to  be  submitted  to  the  board  for 
its  adoption  or  rejection.  Rut  in  the  execu- 
tion of  the  plan,  he  should  not  be  subject 
to  the  control  of  the  board,  but  should  be 
responsible  directly  to  the  governor  by  virtue 
of  being  subject  to  suspension  or  removal  by 
the  governor.  In  the  case  of  the  state  high- 
way" work,  the  plan  proposes  that  the  state 
engineer  and  state  superintendent  of  public 
works  should  be  members  of  the  State  High- 
way Commission,  and  that  the  third  member, 
who  should  be  an  expert  in  the  construction 
of  good  roads,  should  be.  the  executive  head. 
This  man  would  be  designated  state  superin- 
tendent of  highway  and  would  be  charged  with 
the  designation  of  routes  and  the  preparation 
of  plans  and  specifications  for  submission  to 
the  commission.  When  plans  and  specifica- 
tions were  adopted  by  the  commission  and 
contracts  let,  the  sole  responsibility  for  the 
execution  of  the  work  would  be  upon  the 
state  superintendent  of  highways,  with  his 
own  force  of  engineers  and  subordinates  di- 
rectly responsible  t(5  him.  Inasmuch  as  it  is 
expected  that  the  present  legislature  will  au- 
thorize the  first  practical  step  in  actual  con- 
struction of  the  state  water  storage  system, 
the  governor's  plan  for  reorganizing  the  state 
water  supply  commission  is  of  interest,  .^s 
in  the  case  of  the  state  Iiighway  work,  he 
would  have  the  water  storage  work  in  charge 
of  a  single  head  who  would  be  responsible  for 
the  administration  of  the  department.  The 
deliberative  board  or  commission  would  m- 
clude  in  its  memljership  the  state  engineer, 
the  state  superintendent  ^if  public  works,  the 
state  health  commisMoners  and  the  forest, 
fish  and  game  comnii->ioners. 

3S 


Science  continues  to  ad- 
vance. Yesterday  we  had 
The  Wonders  the  atonnc  theory  to  ex- 
plain the  formation  of  the 
of  Science,  universe;  today  centers  of 
electric  force  is  the  explan- 
ation. Today  some  astron- 
omer discovers  a  thousand  new  worlds ;  to- 
morrow another  astronomer  discovers  ten 
thousand.  New  inventions  for  making  our 
work  easier  appear  each  day.  We  sow  by  ma- 
chinery and  by  machinery  we  now  reap ;  our 
burdens  arc  liornc  by  machinery :  we  fiy 
through  the  air  and  we  travel  under  the  wa- 
ter ;  we  telegraph  without  wires,  and  we  talk 
with  a  friend  a  thousand  miles  away.  Great 
discoveries  come,  only  to  be  succeeded  by  a 
greater.  The  Curries  discovered  radium, 
Peary  discovered  the  North  Pole,  and  an  Eng- 
lish chemist  discovers  a  method  of  producing 
a  dealcoholized  beer  "free  from  all  intoxicating 
properties,  but  in  no  way  different  in  taste 
or  flavor  from  ordinary  beer."  While  the 
"last  .great  discovery"  may  not  be  greeted  with 
the  enthusiasm  it  deserves,  it  may  lie  stated 
for  the  benefit  of  those  scientifically  inclined, 
that  the  dealcoholized  beer  is  inade  by  squirt- 
ing a  brisk  current  of  carbonic  acid  gas 
through  slightly  warmed  beer.  "My  product." 
states  the  chemist,  "is  genuine  brewery  malt 
and  hops  beer,  not  a  manufactured  chetiiical 
substitute,  and  the  public  may  disabuse  itself 
of  the  idea  that  it  is  only  a  watery,  aerated 
concoction,  such  as  now  pass  for  teetotal 
drinks.  I  tested  this  matter,  by  supplying  blank 
samples  of  beer  and  dealchoholized  beer  to  .52 
brewers  assembled  at  Sheffield,  and  of  that 
number  of  connoisseurs  26  absolutely  failed  to 
dectect  which  was  which,  while  the  others  dis- 
covered some  subtle  difference  unapparent  to 
the  ordinary  mortal."  It  will  thus  be  seen 
that  the  dealcoholized  product  had  a  batting 
average  of  ,500.  Rut  if  the  .V2  "connoisseurs" 
had  been  selected  from  a  railroad  grading 
gang  it  is  =.afe  to  say  that  the  dealcoholized 
iieer  would  have  had  a  batting  average  like 
Bu.ggs  Raymond.  P>u.Kgs  Raymond,  it  may  be 
explained,  played  in  the  big  leaeuc  last  year 
and  had  a  batting  average  of  .OSO. 


Writers    of     popular    fic- 
How   They      tio"  have  of  late  discovered 
the  possibilities  of  construc- 
Build  a  tion     work.       .\s     a     result 

_  .  many        recent        magazine 

L,OCOmotlve.  stories  have  contained  more 
or  less  vivid  descri[)tions  of 
the  work  of  engineers  and  contractors.  In  a 
current  magazine  the  plot  of  a  story  hinges 
on  the  construction  of  a  large  dam.  Judging 
from  the  description  of  this  work,  the  authoress 
must  have  had  as  clear  an  idea  of  how  a 
big  construction  job  is  handled  as  did  the 
voung  women  who  visited  the  P.aUUvin  loco- 
motive works  and  tiien  told  how  a  locomotive 
was  made.  "You  pour."  she  said,  "a  lot  of 
san<l  into  a  lot  of  lioxes,  and  you  throw  old 
stove  lids  and  things  into  a  furnace,  and 
then  you  empty  the  molten  stream  into  a  hole 
in  tlie  sand  and  everybody  yells  and  swears. 
Then  you  pour  it  out  and  let  it  cool  and  pomid 
it,  and  then  you  put  it  in  a  thing  that  bores 
holes  in  it.  Then  you  screw  it  together,  and 
liaiut  it,  and  put  steam  in  it,  and  it  goes  splen- 
didly, and  they  take  it  to  a  drafting  room  and 
make  a  blueprint  of  it.  But  one  thing  I  for- 
got— they  have  to  make  a  boiler.  One  man 
gets  inside  and  one  gets  outside  and  they 
pound  frightfully;  and  then  they  tie  it  to  the 
other  thin.g  and  you  ought  to  see  it  go." 
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Alabama. 

The  Alabama  Traction  Co.  is  stated  to  have 
started  construction  work  on  its  new  street 
car  lines  at   Montgomery. 

The  Dauphin  Island  Co.,  George  T.  Bishop, 
President,  Cleveland,  O..  has  made  plans  for 
expending  $1,000,000  for  improvements  at 
Dauphin  Island,  near  Mobile,  .Ma.  The  great- 
est improvement  prior  to  building  the  island 
into  a  summer  and  winter  resort  will  be  the 
building  of  a  railroad  to  the  mainland.  Ap- 
plication for  permission  to  build  a  bridge  five 
miles  over  a  portion  of  the  bay  has  been 
made. 

Surveys  are  now  being  made  for  the  pro- 
jected railroad  from  Selma  to  Birmingham. 
The  projected  length  is  8"2  miles.  The  com- 
pany to  build  and  operate  the  road  will  be 
organized  in  .April.  Ernest  Lamar.  Selma. 
Ala.,  is  the  promoter. 

Aiizona. 

®The  J.  A.  Ware  Construction  Co.,  501 
Chestnut  St.,  St.  Louis,  Mo.,  is  reported  to 
have  been  awarded  a  large  contract  by  the 
Memphis,  Paris  &  Gulf  Ry.,  for  w^ork  on  its 
line  from  .Murfreesboro,  Ark.,  to  Pine  Blufif, 
.Ark.,  a  distance  of   16G  miles. 

An  appropriation  of  $6,000  has  been  made 
by  the  Santa  Fe  System  to  cover  the  cost  of 
digging  a  30-ft.  open  w^cll  at  .A.damana,  .Ariz. 
D.  M.  Bunker,  Winslow,  .Ariz.,  is  Division 
Engineer. 

The  .Arizona  &  New  Mexico  Ry.,  J.  G. 
Hopkins,  President.  Clifton.  .Ariz.,  "has  filed 
amended  articles  of  incorooration  increasing 
its  capital  stock  from  S1,.'>60.000  to  $2,300,000. 
It  is  stated  tliat  the  increase  in  capital  stock 
is  made  to  complete,  operate  and  maintain  the 
road.  .At  present  the  road  has  100  miles  of 
standard  gage  line. 

The  Santa  Fe  System  has  planned  to  have 
an  open  w-cll  dug  at  Chambers,  .Ariz.  The 
estimated  cost  is  $11,000.  .A  cistern  and  water 
flume  to  be  located  at  Grand  Canon,  .Ariz., 
is  planned  by  the  Santa  Fe  System  at  an  es- 
timated cost  of  $4,100. 

The  Santa  Fe  System  has  planned  to  in- 
stall a  large  air  compressor  at  Galup,  N.  Mex., 
at  an  estimated  cost  of  $8,100. 

The  Santa  Fe  System  has  planned  a  change 
of  track  at  .Arey,  .Ariz.,  at  an  estimated  cost 
of  $'2.300,  and  the  construction  of  a  deep  well 
at  Holbrook  at  a  cost  of  $.3,700. 

Preliminary  work  has,  it  is  reported,  been 
started  by  engineers  under  the  employ  of  the 
Santa  Fe  System,  in  the  Mohave  Valley, 
.Arizona,  across  the  Colorado  from  Needles 
to  the  holdings  of  the  Cotton  Land  Co.  and 
it  is  believed  that  a  branch  line  will  soon  be 
constructed   from   Topock   to   Fort    Mojave. 

.According  to  an  announcement  reported  to 
have  been  made  by  C.  D.  Reppy,  Right  of 
Way  agent  of  the  .Arizona  Eastern,  of  which 
L.  H.  Long,  Tucson,  .Ariz.,  is  Chief  En- 
gineer, the  company  is  engaged  in  making  ex- 
tensive imnrovements  in  the  Gila  Va"Iley.  The 
work  beins  principal!-  the  replacing  of  light 
with  heavv  rails  between  Solomonville  and 
Fort  Thomas.  .Another  expensive  piece  of 
work  now  in  progress  involves  an  important 
main  line  change  through  the  city  of  Globe. 
The  grade  In-  which  Pinal  creek  is  crossed  on 
Broad  street  will  be  elevated  very  materially 
and  the  creek  w-ill  be  spanned  by  a  heavv 
steel  bridge  so  high  up  that  street  traiific  may 
be  carried  on  beneath.  It  will  be  much  safer 
for  the  public,  more  desirable  for  the  com- 
pany, and  as  the  road  runs  into  the  hills  be- 
yond the  gulch  before  it  serves  the  mining 
cornpanies,  a  better  s^rade  will  Iw  secured  foi 
facilitating  the  handling  of  heavy  trains.  This 
work  and  that  at  Snlomonvillo  will  require 
the  expcniliture  of  approxim.itely  half  a  mil- 
lion  dollars. 

California. 

•J«Bids  are  asked  until  2  p.  m.,  March  8. 
by    the    Board    of    Public    Works,    Joseph    L. 


McCormick,  Secretary,  Hewes  BIdg.,  San 
Francisco,  for  furnishing  and  delivering  red- 
wood crossties  for  the  Geary  St.  municipal 
■  railway  at  San  Francisco.  The  estimated  cost 
of  the  ties  is  $17,000. 

The  Fresno,  Hanford  &  Summit  Lake  R.  R. 
Co.  is  reported  to  have  made  arrangements 
whereby  the  Hudson  Counties  Construction 
Co.  of  New-  York  city  will  build  the  proposed 
interurban  railroad  from  Fresno  to  Kings- 
bury, with  a  branch  to  Sanger.  The  road  will 
be  about  35  miles  long  and  has  been  projected 
for  about  two  years.  William  McLean,  Chief 
Engineer  of  the  Construction  Company,  is  re- 
ported to  now  be  in  Fresno  ready  to  begin 
the  work.  F.  S.  Granger,  Fresno,  is  Vice 
President  of  the  railroad. 

The  San  Joaquim  Light  &  Power  Co.  has 
not  as  yet  worked  out  the  details  of  its  pro- 
posed improvements  to  the  street  car  system 
at  Bakcrsfield.  These  will  include  the  laying 
of  new  rails,  double-tracking  and  new  cars. 
-A.  G.  Wishon,  Fresno,  Cal.,  is  General  Man- 
ager. 

The  Santa  Barbara  Consolidated  R.  R.  Co.. 
Santa  Barbara,  has  offered  to  re-equip  the 
entire  system  with  high  power  cars  and  new 
extensions  if  the  city  will  take  up  the  old 
franchises  and  issue  a  new  one  in  single  form 
for  a  period  of  50  years. 

The  San  Francisco,  Vallejo  &  Napa  Valley 
R.  R.  (electric),  Napa,  Cal.,  is  reported  to 
have  let  a  contract  for  the  extension  of  the 
line  to  Kellog.g.  Sonoma  county,  to  connect 
there  with  the  Santa  Rosa  &  Clear  Lake  R.  R. 

The  Board  of  Supervisors  of  San  Fran- 
cisco will  shortly  place  on  the  market  $600.1100 
worth  of  bonds  to  meet  the  immediate  costs 
of  constructing  the  Geary  St.  municipal  rail- 
road at  San  Francisco.  The  Board  of  Works 
recommends  this  sale  for  the  financial  needs 
in  the  immediate  purchase  of  lands  and  cars 
and  the  construction  of  power  station,  car 
house  and  sub-station.  For  new  work  $880,- 
000  will  be  needed.  This  sum  will  pe  appro- 
priated as  follows :  Lands  for  power  house, 
car  house  and  sub-station.  $140,000;  30  cars, 
$.300,000;  construction  of  buildings,  $80,000; 
special  track  work.  $60,000,  and  construction 
of  track  and  overhead  trolley,  $300,000.  Rails 
for  this  line  have  already  been  purchased  and 
bids  are  now  being  asked  for  other  supplies, 
as  noted  in  our  last  issue.  M.  Mar-^den  is 
City  Engineer  of  San  Francisco. 

The  City  Council  of  Petaluma  has  granted 
to  the  Petaluma  &  Santa  Rosa  Electric  Ry. 
Co.  a  franchise  to  operate  a  line  through  the 
city.  The  company  agreed  in  its  franchise 
that  if  the  road  was  not  completed  to  Point 
Pedro  within  four  years  from  the  date  of  the 
granting,  with  ferries  running  to  San  Fran- 
cisco, the  franchise  will  lapse.  The  object 
of  the  railroad  company  is  to  build  to  Point 
Pedro  and  connect  with  San  Francisco 
by  fast  ferries.'  The  line  will  be  oper- 
ated on  Water  St.,  skirting  on  the  river  banks, 
which  the  company  will  improve. 

The  Santa  Fe  System  has  appropriated 
$5,000  to  cover  the  cost  of  improvements  at 
Barstow.  Cal..  including  among  other  things 
the  installation  of  an  oil  supply  line.  .\.  Ray 
is  Roadmaster  at  Barstow. 

The  Santa  Fe  System  has  appropriated 
$5,000  to  cover  the  cost  of  installing  a  new 
en,gine  hoist  for  their  machine  shops  at  San 
Bernardino.  Cal.  M.  C.  Bryan,  .'^an  Ber- 
nardino,  is   Division    Engineer. 

An  appropriation  of  $21.3110  has  been  set 
aside  bv  the  Sarta  Fe  System  to  cover  the 
cost  of  constructing  new  passing  tracks  and 
bridges  at  Triton,  Cal.  H.  C.  Phillips.  Los  .An- 
geles,  is   Chief    Engineer. 

Plans  have  licen  drawn  up  for  trackage 
facilities  to  accommodate  the  .Anaheim  Sugar 
Co.  at  .Anaheim.  Cal.,  on  the  .Santa  Fo  line. 
The  estimated   cost  is  $11,000. 

The  Los  Angeles  Ry.  Co.  has  applied  to 
the  City  Council  of  Los  .An.eeles  for  a  fran- 
chise   for   a    crosstown    car    line    in    that   citv. 


The  route  of  the  proposed  line  is  as  follows: 
Beginning  at  4th  St.  and  Vermont  Ave., 
along  Vermont  to  Jefferson  St.,  along  Jeffer- 
son St.  to  Central  Ave.,  along  Central  to  38th 
St.  and  along  .38lh  to  the  eastern  city  limits. 

B.  H.  Burton,  President  of  the  Colusa 
County  Bank,  Colusa,  Cal.,  has  been  appointed 
a  member  of  the  committee  to  take  steps 
toward  securing  the  construction  of  a  rail- 
road from  Arbucklc,  passing  through  College 
City,  Grimes,  Sycamore,  Colusa,  Kent,  Prince- 
ton and   terminating   at   Hamilton   City. 

The  Nevada  Copper  Belt  R.  R.,  according 
to  reports  from  Sacramento,  Cal.,  has  com- 
pleted its  line  from  Waubuska,  Nevada,  on 
the  line  of  the  Southern  Pacific  Ry.  to  Mason 
and  into  the  Smith  Valley.  Later  the  road 
will  be  continued  on  to  the  Morning  .Star 
mine. 

In  regard  to  the  extension  of  the  North- 
western Pacific  R.  R.  to  Eureka.  Cal,,  the  fol- 
lowing report  has  been  submitted  us  from 
Willits,  Cal. :  The  steel  is  now  laid  and  cars 
are  running  on  the  Eureka  extension  six 
miles  north  of  Willits.  The  long  steel  bridge 
across  Outlet  creek  has  been  completed  and 
the  bridge  crew  moved  down  to  the  next 
bridge  site,  si.x  miles  distant,  where  there  will 
be  a  200-ft.  span.  The  concrete  piers  for  all 
of  the  bridges  are  now  finished  and  the  bridge 
crew  can  erect  the  bridges  as  fast  as  they 
can  reach  the  sites  with  their  train.  All  of  the 
brid.ge  material  is  now  stored  in  the  Willits 
yards  and  is  ready  to  put  together.  There 
will  be  several  bridges  between  here  and  tun- 
nel No.  13.  and  several  more  below  it.  The 
tunnel  crews  pierced  the  headings  of  No.  13 
and  it  will  take  about  a  month  to  complete 
it  ready  for  the  steel.  This  tunnel  will  be 
870  ft.  long." 

It  is  said  to  have  been  announced  by  the  of- 
ficials of  the  Truckee  Lumber  Co.  that  an 
agreement  has  been  reached  with  the  Western 
Pacific,  whereby  that  company  will  build  the 
spur  line  scheduled  to  tap  the  rich  lumber  land 
of  the  Truckee  Co.,  about  20  miles  above  the 
city  of  Oroville,  Cal. 

Advices  from  Porterville,  Cal  ,  state  that 
the  Utah  Construction  Co..  Ogden.  L^tah. 
which  has  the  contract  for  the  completion  of 
the  line  of  the  Porterville  &  Northwestern,  is 
makin.g  rapid  progress  with  the  work  and  has 
a  large  force  of  men  on  the  job.  The  camps 
are  located  as  follows:  Camp  1.  established 
at  \\'orth  crossing  where  the  first  shovel  has 
been  set  up ;  this  camp  will  do  the  first 
four  miles  of  the  work  above  the  crossing 
on  the  river.  Camp  2  has  been  put  at  the 
Narrows  on  the  river  and  two  miles  of  work, 
the  heaviest  on  the  road,  will  be  done  east 
from  this  camp.  Camp  3  is  the  old  Campbell 
place  and  the  shovel  and  team  gangs  from 
this  camp  will  carrv  the  gradins  on  all  the 
way  to  the  terminal  in  Springville.  For  the 
entire  distance  from  Worth  to  the  terminal 
the  road  is  to  be  cut  into  the  bluffs  which 
overhang  the  Tule  river  and  the  roadway 
will  be  practically  a  shelf  cut  in  the  hill 
sides,  the  led,ee  being  half  cut  and  a  half 
fill   for  approximately  fifteen  miles. 

Colorado. 

.Advices  from  Montrose.  Colo.,  quote  Car- 
men Laten  and  George  I,  Burgen.  promoters 
of  the  Paradox  Valley  R.  R..  as  stating  that 
work  will  start  on  the  final  survey  from  Mont- 
rose as  soon  as  snow  disappears  on  the  Un- 
ronipahgre  valley  pla_tcap.  It  is  said  that  the 
F.astern  syndicate  which  is  to  finance  the 
road  has  notified  Mr.  Laten  that  everythin.g  is 
in  readiness  to  complete  the  survey  and  begin 
grading  next   sunnncr. 

Officials  of  the  Colorado  &■  Southern  Ry. 
Co.  are  entertaining  hopes  to  have  their  lines 
completed  from  Walsenb.urg  in  the  southern 
part  of  Colorado  to  Puel)lo  and  from  Welling- 
ton, in  the  Northern  part  of  'he  state  to  Cl'ey- 
enne.  Wyo.,  by  the  end  of  September.  The 
cnmplction  of  the  now  links  will  .give  the  road 


•i"  indicates  work  new  open  for  bids. 


indicates  a  contract  let  recently. 
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a  tlirdiigh  route  over  its  nxsu  rails  froiii  Orin 
Junction,  Wyo.,  to  GalveMuii,  I  e.xas,  and  will 
enable  the  company  to  disiicnse  with  the  use 
of  the  Union  Pacific  and  Denver  and  Rio 
The  Denver,  Greeley  &  N'nrthwestern  R.  R. 
has  completed  surveys  for  the  greater  part  of 
its  projected  line.  This  company  proposes  to 
build  a  loop  from  Denver  to  Greeley  and  Fort 
Collins  and  south  to  Denver  again,  (jco.  J. 
Spear,  Greeley,  Colo.,  is  President. 
Grande  tracks  entirely  and  with  the  Santa 
Fe  to  some  extent.  The  Colorado  and  South- 
ern has  its  own  line  between  FJenver  and 
Pueblo,  but  it  has  a  permanent  arrangement 
for  running  over  the  S.-mta  Fe,  and  owing  to 
the  better  grade  on  that  road  the  Hill  line 
will  continue  to  use  these  tracks  for  its 
through  business.  The  two  extensions  built 
have  a  total  length  of  eighty-one  miles. 

Delaware. 

The  Wilmington  &  Southern  Ry.  Co.  of 
New  Castle,  recently  organized  to  take  over 
the  property  of  the  Wilmington,  New  Castle 
&  Southern  Ry.,  has  asked  a  franchise  at  Wil- 
mington to  locate,  construct,  operate  and  main- 
tain its  line  from  a  point  to  or  near  the  inter- 
section of  Front  and  Market  Sts.  This  line  is 
to  run  south  over  Market  St.  bridge,  along  the 
causeway  to  the  city  line. 

Florida. 

The  Florida  East  Coast  Ry.  is  preparing  to 
resume  construction  work  at  West  Summer- 
land,  and  has  had  a  force  of  men  putting  the 
buildings  in  shape  at  the  camp.  The  work  of 
erecting  a  viaduct  to  replace  No.  5  trestle,  be-  < 
tween  the  lower  Matacumbie  and  Long  Key, 
will  be  started  in  the  near  future,  as  the  new 
temporary  trestle  has  recently  been  completed 
at  this  channel.  These  viaducts  and  steel 
bridges  will  be  at  a  point  three-eighths  of  a 
mile  west  of  Maser  channel  drawbridge,  and 
extend  across  the  bay  to  Little  Duck  Key, 
bridging  the  channels  between  Bahia  Honda 
ivey.  in  the  middle  of  which  key  over  one- 
fourth  of  a  mile  of  water  has  to  be  bridged, 
this  being  a  bay  extending  that  length.  At 
the  west  end  of  the  last  mentioned  key  is  the 
temporary  approach  to  the  largest  and  highest 
over-head  steel  bridge  in  Florida,  and  the 
most  difficult  to  erect.  Work  on  this  bridge 
will  be  started  shortly.  All  the  false  work 
material  and  the  entire  steel  work  is  now  on 
the  ground.  Engineers  Smiley  and  Cook, 
located  at  Boca  Chico  and  Big  Pine  Channel, 
respectively,  are  working  large  forces,  and  if 
they  have  no  serious  setbacks  they  will  meet 
at   Sugar  Loaf  key   within   si.x   months. 

Georgia. 

The  directors  of  the  Macon  Railway  &  Light 
Co.,  J.  T.  Nybam.  General  Manager,  Macon, 
Ga.,  have  authorized  the  extension  of  the  lines 
at  Macon  and  work  will  be  started  at  once. 

The  St.  Marys  &  Kingsland  R.  R.  has  a 
corps  of  engineers  in  the  field  working  on 
the  proposed  extension  to  Waycross  and  West 
as  far  as  Nashville  in  Berrien  County.  The 
company  will  go  ahead  with  the  work  as  soon 
as  possible.  L.  Johnson,  St.  .Marys,  Ga.,  is 
President   and   General   Mana.ger. 

The  Carnesville  Ry.  Co.  has  completed  sur- 
veys for  its  projected  20-mile  steam  railroad 
and  has  partly  secured  the  construction  cap- 
ital. Construction  contracts  are  to  be  let 
soon.  The  road  is  to  extend  from  Toccoa  via 
Mize  and  Red  Hill  to  Carnesville,  Ga.  Alex. 
W.  Wilson.  Toccoa,  Ga.,  is  Chief  Engineer 
and  E.  S.  Hunsuncutt,  Toccoa.  Ga.,  is  Vice- 
President   and   General   Manager. 

The  Central  of  Georgia  Ry,.  C.  K.  Law- 
rence, chief  engineer,  Savann.ah.  Ga..  is  re- 
ported to  have  decided  to  double  track  its 
line  from  Birmingham,  .Ala.,  to  Savannah,  Ga. 

.\ccording  to  an  announcement  reported  to 
have  been  made  by  IP  11.  Tift,  owner  and 
promoter  of  the  proposed  railro.id  extending 
from  near  Adel  to  Pavo.  Ga..  nothing  definite 
has  yet  been  decided  in  regard  to  the  prosecn 
tion  of  the  actual  work.  .A  charter  was  grant- 
ed in  1907  to  build  a  line  from  Thomasville 
to  Pavo  and  the  route  for  it  surveyed  but 
the  building  of  the  road  was  stopped  iiv  the 
panic   of    IflliT. 


J.  N.  Shearouse,  President  of  the  .Shear- 
wood  Lumber  Co..  Brooklet,  (ia.,  now  operat- 
ing a  six-mile  railroad  south  from  Brooklet, 
is  saul  to  be  planning  to  extend  the  line  either 
to  Pembroke  or  (iroveland.  covering  a  dis- 
tance of  some  "20  miles,  .'\fter  this  is  com- 
pleted it  IS  said  that  the  line  will  be  extended 
northward  to  Oliver,  a  distance  of  12  miles, 
and  there  connecting  with  the  Central  of 
Georgia.  .\t  Groveland  or  Pembroke  the  new 
line  will  connect  with  the  Seaboard  .\ir  Line. 
Four  miles  of  track  are  to  be  laid  al  cmce 
and    rails   for   this   have   alread\    been    ■-ecured. 

The  Ocilla  Southern  R.  R..  J.  A.  J.  Hender- 
son, President,  Ocilla,  Ga.,  is  to  be  extended 
at  once  from  .-Vlapaha  to  Nashville.  Citizens 
of  the  latter  place  have  raised  $18,000  to  se- 
cure the  extension. 

Surveys  are  being  made  for  the  construc- 
tion of  the  Atlantic.  Waycross  &  Northern  R. 
K.  to  be  built  from  St.  M.-iry's  to  .\tlanta,  Ga.. 
a  distance  of  about  300  miles.  .-\  portion  of 
this  road  has  been  in  operation  for  several 
years  in  short  lengths.  As  soon  as  the  re- 
ports are  completed  the  sale  of  the  bonds 
will  no  doubt  be  closed  with  French  capital- 
ists. It  is  contemplated  to  issue  and  sell  at 
once  $3,000,000  of  bonds,  the  moneys  to  be 
used  for  constrnclion  purposes.  D.  G. 
ler.  Rocky  Ford,  Ga.,  is  Engineer. 

Idaho. 

The  American  Falls,  Mahad  &  Salt  Lake 
Valley  Ry.  Co.  projects  a  74-mile  road,  the 
route  being  southwest  from  Malad  for  a  dis- 
tance of  :U  miles,  then  northw'est  to  Falls. 
Surveys  for  the  line  have  been  made  and  the 
capital  for  construction  secured.  Frank 
Mouch,  American  Falls,  Idaho,  is  Chief  Engi- 
neer and  W.  H.  Thomas.  Malad.  Idaho,  is 
Watson.  Chicago,  III.,  and 
Malad,    Idaho,   are   also    in- 


Zeig- 


President.     A.   Y. 
Frank   Atkinson, 
terested. 


Illinois. 


The  Central  Illinois  Public  Service  Co.,  M. 
E.  Sampsel.  Chica.go,  111.,  President,  has  been 
granted  a  franchise  at  Paris,  III,  for  the  en- 
trance of  the  projected  extension  from 
Charleston.  The  company  is  said  to  be  plan- 
ning to  start  work  in  the  early  spring  on  the 
extension  of  its  Mattoon  City  Ry.  from  Mat- 
toon  to  Terre  Haute  and  from  Mattoon  to 
Danville  by  way  of  Paris. 

Surveys  have  been  made  for  a  projected  10- 
mile  line  of  the  St.  Louis  &  Eastern  Traction 
Co.  to  extend  from  Collinsville  to  Troy,  III. 
.\.  W.  Crawford,  Hilsboro,  III.,  is  President 
and  Chas.  \.  Shepard.  Etlwardsville,  III,  is 
Chief  Engineer. 

The  Santa  Fe  System  has  planned  the  ex- 
penditure of  $25,000  to  cover  the  cost  of 
alterations  and  additions  to  their  grain  ele- 
vator in  Chicago,  III. 

The  Santa  Fe  System  plan  to  construct  a 
new  coal  chute  and  sand  house  at  Corinth. 
111.,  at  an  estimated  cost  of  $15,000. 

The  Santa  Fe  System  has  appropriated 
$2,300  to  cover  cost  of  installing  an  inter- 
locking plant  at  the  Illinois  River  bridge. 

The  Santa  Fe  System  plans  to  purchase  in 
the  near  future  a  120-ton  wrecking  crane  for 
use  in  their  Chicago  terminal  yards.  M.  J. 
Collins,  Chicago,  111.,  is  General  Purchasing 
Agent. 

An  appropriation  of  $11,000  has  been 
made  by  the  Santa  Fe  System  to  cover  the 
cost  of  scrap  handling  machinery  wdiich  is 
to  be  installed  in  its  scrap  vard  at  Corinth. 
111. 

It  is  now  stated  tli;it  track  laying  on  the 
.Alton.  Jacksonville  &  Pcon.i  Railway  will  be 
started  at  Godfrey,  March  I,  ,-ill  material  be- 
ing on  the  ground  ready  for  construction 
work  to  start. 

It  is  reported  at  Watsek.a,  111.,  that  ma- 
terial is  being  distrilmteil  along  the  line  of  the 
Toledo,  Peoria  &  Western  Ry.  in  Iroquois 
County,  III,  preparatory  to  st.art  the  improve- 
ment of  its  track  from  the  end  of  the  new 
rock  done  a  vear  ago  east  to  the  state  line 
by  installing  7ii-lb.  rails.  R.  I.  Wilby,  Peoria, 
111.,    is    Fn.gineer    Maint.n.ince    of    Way. 


Indiana. 

The  Chicago,  .South  Bend  &  Northern  lii- 
iliana  Ry.  Co..  South  Bend,  Ind.,  has  decided 
ti.i  do  a  considerable  amount  of  double  track 
work  at  South  Bend.  Double  tracks  will  be 
laid  on  the  South  Michigan  St.  line  from  the 
Lake  Shore  R.  R.  tracks  to  Broadway.  Other 
double  tracking  to  be  done  will  \w  Vistula 
.\ve.  from  Carroll  St.  to  the  intersection  of 
the  railway  with  the  Michi.gan  St.  line  ;  Jeffer- 
son Pxiulevard  from  Vistula  Ave.  to  Michi- 
gan .St.  and  on  the  north  side  Mishawaka  line 
from  Edd"  St.  to  the  South  Bend  Watch  Co. 

M  the  annual  meeting  of  the  stockholders 
of  the  Chica.go,  South  Bend  &  Northern  In- 
diana Ry.  Co.,  South  Bend,  on  Feb.  7,  the 
matter  of  extendin,g  the  lines  to  Buchanan, 
.Mich-,  was  discussed,  but  definite  action  was 
postponed  until  a  meeting  of  the  directors  in 
.\pril.  The  matter  is  said  to  depend  largely 
with  action  of  the  Berrien  county,  Michigan, 
commissioners,  as  a  new  bridge  will  be  neces- 
sary over  the  St.  Joseph  river  at  Niles. 

It  is  reported  that  double  tracking  of  the 
Indianapolis  Division  of  the  Pittsburg.  Cin- 
cinnati, Chicago  &  St.  Louis  R.  R.  is  nearing 
completion  and  according  to  the  present  in 
dications  the  initial  run  will  be  made  over  the 
new   tracks   about    .August. 

Iowa. 

.A  meeting  of  the  Board  of  Directors  of  the 
Tri-City  Ry.  &  Light  Co.  has  been  held  in 
New  York  city  to  determine  among  other 
things  the  route  for  the  new  intcrurban 
line  to  be  built  this  summer  between  Daven- 
port and  Muscatine.  Three  surveys  have  been 
made.  One  of  the  surveys  was  for  a  line 
following  the  river  road  between  Davenport 
and  Muscatine.  The  other  two  lines  were  run 
over  the  bluffs  and  through  the  country  where 
several  towns  of  considerable  size  will  be 
tapped  by  the  proposed  line.  If  either  one 
of  the  bluff  routes  is  chosen,  the  new  inter- 
urban  will  tap  a  new  territory  in  which  there 
is  neither  a  steam  or  an  electric  road  at  the 
present  time.  It  will  bisect  the  territory  be- 
tween the  main  line  of  the  Rock  Island  west 
and  the  lines  of  the  Rock  Island  and  the  Mil- 
waukee along  the  river.  .As  soon  as  the 
route  for  the  road  has  been  definitely  selected 
it  is  said  that  the  work  of  preparing  for  the 
grading  will  be  started  and  construction  work 
will  be  started  early  in  the  spring.  J.  F. 
Porter,  Davenport,  la.,  is  President  of  the 
Tri-City  Ry.  &  Light  Co. 

Surveys  are  to  be  started  shortly,  it  is  said, 
for  a  new  interurban  railroad  connecting 
Sioux  Falls,  S.  Dak.,  and  Sioux  City,  la.  The 
route  contemplated  is  through  Riverside,  over 
a  new  bridge  on  the  Big  Sioux  River,  through 
Elk  Point  and  Beresford  to  .Sioux  Falls.  The 
headquarters  for  the  company  are  to  be  in 
the  Boyce-Greely  Bldg..  Sioux  Falls.  .S,  Dak. 
iThe  promoter.  O.  F.  .Spaete.  and  his  chief 
engineer,  J.  Wolfilm.  are  now  going  over  the 
route. 

Citiz-ens  of  Niles,  Riceville.  Cresco  and 
Osage,  La.,  have  decided  to  hold  a  meeting 
looking  to  a  move  that  will  induce  the 
Western  Ry.  Co.  of  Charles 
1   its   iir'UKised   line   ill   th.at    direc- 


riiarlr-  Citv 
City  to  cNier.i 
tion. 


Kansas. 

ha 


The  L'.  S.  Senate-  has  p.assed  the  bill  author- 
izing the  construction  of  a  bridue  over  the 
Missouri  River  at  \tcliison.  Kan,  This  is  the 
first  step  toward  the  building  of  the  electric 
railway  from  .Atchison  to  St,  Joseph  .and  from 
.Atchison  to  Leavenworth,  there  to  connect 
with  the  Kansas  City  Western  into  Kansas 
City.  The  bridge  franchise  wa--  granted  in 
the  name  of  S.  (i.  Gucrrier,  the  secretary  of  the 
.Atchison  Coiimiercial  Club,  who  is  acting  for 
the  McKinlev  interests,  which  own  the  .\tchi- 
son  street  railway  and  electric  light  and  power 
ciimpanies.  anci  will  luiild  the  interurban 
lines. 

It  is  expected  th.at  Sanl.a  l-'e  and  Rock  Island 
railways  will  sliortl\'  submit  plans  to  the  city 
officials  of  \'\'icliita  for  the  elevation  of  the 
tracks  over  Dougl.is  .Ave  The  elevated  tracks 
and  union  depot  will  cost  about  $1.50(1,000  and 
will  be  built  In    the  rnion   Depot  &  Elevated 


^  indicates  work  now  open  for  bids.        ®  indicates  a  contract  let  recently. 
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Tracks  Association,  composed  of  the  Santa 
Fe,  Rock  Island,  Frisco  and  Orient  railway 
companies.  The  union  depot  will  be  located 
east  of  the  Santa  Fc  tracks  and  south  of 
Douglas  Ave. 

Construction  work  is  being  rushed  by  the 
Scott  City  Northern  K.  R.  on  its  line  north- 
ward across  Logan  County.  In  Logan  Coun- 
ty about  a  dozen  construction  camps  are  now 
at  work  on  this  line,  and  one  camp  is  yet  at 
work  in  Scott  County  on  heavy  rock  work, 
which  will  be  completed  by  March  1,  when 
this  camp  will  move  on  northward.  Track 
is  now  laid  eleven  miles  out  from  Scott  City 
to  the  first  crossing  of  the  Beaver.  The 
Midland  Bridge  Co.  of  Kansas  City  has 
the  contract  for  the  bridging  which  is  all  pile 
trestle  and  will  aggregate  about  1,500  lin.  ft. 
of  structure  on  the  o'j  miles  from  Scott 
City  to  Winona.  Work  on  this  line  averages 
about  22.1HX'  yards  per  mile  with  but  two 
miles  of  any  considerable  rock  work.  Grad- 
ing contracts  are  now  let  to  Russell  Springs 
and  all  but  last  five  miles  of  work  covered. 
Surveys  for  location  are  now  being  made  on 
last  15  miles  and  will  be  ready  for  contrac- 
tors about  March  10.  The  contracts  call  for 
completion  of  the  line  to  Winona  by  July 
1  but  there  are  now  enough  forces  at  work- 
to  complete  all  grading  liy  June  1.  Some  of 
the  larger  camps  on  the  line  are  A.  J.  Can- 
ada}' who  pulls  two  graders  with  a  40-h.p. 
engine,  A.  \\.  Harper.  Sam  Brown  and  A. 
L.  Sedbrook  with  good  team  outfits  and  Show 
&  Sons  with  one  grader  and  twenty  teams. 

The  Santa  Fe  System  has  planned  to  widen 
the  banks  and  cuts  on  the  \^al,ley  Division 
and  has  appropriated  $;!2-").700  to  cover  the 
cost.  This  work  is  to  include  ballast  and  cost 
of   placing  same. 

The  Santa  Fe  System  has  appropriated 
$595,000  to  cover  the  cost  of  ballasting  the 
Kansas  District  of  the  Pan  Handle  Division. 
This  will  complete  the  ballast  work  started 
some  time  ago.  C.  F.  \\".  Felt.  Topeka,  Kan  . 
is  Chief  Engineer. 

The  Santa  Fe  System  has  planned  to  in- 
stall new  fuel  oil  facilities  at  .\rkansas  Citv, 
Kan.,  at  an  estimated  cost  of  $6,000.  F.  L. 
Guy  is  Division  Engineer  at  .\rkansas  Citv. 
Kan. 

Plans  have  been  made  by  the  Santa  Fe 
System  to  cover  the  installation  of  automatic 
protection  at  Emporia.  Kan.,  at  a  cost  of 
$7,000. 

An  appropriation  of  $27,000  has  been  made 
by  the  Santa  Fe  System  to  cover  the  cost 
of  an  interlocking  plant  at  the  Winfield  Junc- 
tion, Kan.,  the  crossing  of  the  Missouri  Pa- 
cific. 

The  Winnipeg,  Salina  &  Gulf  Ry.  Co.  "is  now- 
working  on  final  location  surveys  and  has 
several  corps  of  engineers  in  the  field.  The 
company  has  placed  its  entire  issue  of  first 
mortgage  bonds  with  a  syndicate  of  foreign 
capitalists  and  the  first  money  will  be  ready 
for  construction  purposes  by  May  1.  C.  A. 
Slavton  is  Chief  Engineer  and  H.  Leone 
Miller.  Salina,  Kan.,  is  President. 

Surveys  have  been  started  for  the  proposed 
line  of  the  Kansas  &  Southeastern  Ry.  south 
from  Earned  to  Pratt.  The  line  has  already 
been  established  in  Pratt  County  and  every- 
thing is  said  to  be  ready  for  beginning  grad- 
ing work  in  the  spring.  The  Kansas  &  South- 
eastern Ry.  was  chartered  last  spring  to  con- 
struct a  north  and  south  road  across  the  state 
of  Kansas.  The  promoter  is  S.  V.  Wordall 
of  Lamed. 

Kentucky. 

The  Consolidated  Coal  Co..  according  to 
advices  from  Bristol,  which  recently  acquired 
100,000  acres  of  coal  lands  in  the  Elkhorn 
district  of  Eastern  Kentucky,  is  planning  to 
develop  its  properties,  and  will,  it  is  said,  ex- 
pend a  large  sum  in  the  .construction  of  branch 
railvvavs,  tramways,  miners'  homes,  hotels, 
etc.  The  construction  of  a  railway  line  of 
.35  miles  is  to  be  commenced  soon. 

It  is  now  stated  that  the  construction  of 
the  traction  line  between  Glasgow-  and  Hodg- 
enville  will  be  postponed  until  the  spring  of 
1012.  The  right  of  way  has  been  secured 
along  the  route  of  the  Louisville  &  Nashville 
turnpike,   but  the  promoters   of  the  line  want 


to  secure  additional  rights  of  way  to  straight- 
en the  course  of  the  road. 

.\d\ices  from  Hickman,  Ky.,  state  that  the 
contractors  on  the  new  line  of  the  Chicago, 
.Memphis  &  Gulf  R.  R.  are  now  working 
within  sight  of  the  city. 

Louisiana. 

The  Kinder  &  Xorilnvestern  K.  K.  will 
shortly  inaugurate  service  between  Kinder 
and  Timberland,  ten  miles.  This  road  is  to 
ultimately  operate  from  Kinder  in  a  north- 
westerly direction  for  -iO  miles,  G.  P.  Payne, 
Kinder,   I^a.,   is    Secretary. 

.\t  the  recent  annual  meeting  of  the  New 
Orleans  Terminal  Co.  it  was  brought  out 
that  it  is  the  intention  of  the  controlling  in- 
terest to  soon  develop  the  valuable  property 
down  near  Chalmette.  The  plans  for  the 
future  w'ere  generally  discussed,  and  while 
it  was  decided  that  something  in  the  w^ay  of 
finishing  the  big  work  undertaken  some  years 
aco  should  be  done,  nothing  of  a  definite 
nature  was  decided  upon.  D.  D.  Curran  was 
re-elected  president,  and  R.  V.  Taylor,  who 
succeeded  Col.  Russell  as  vice-president  of 
the  Mobile  and  Ohio,  was  named  as  vice- 
president  of  the  board.  Mr.  Taylor  takes 
the  place  of  R.  D.  Langford.  of  New  York, 
who.  it  is  understood,  has  sold  out  his  stock 
in  the  Terminal  Company.  The  following 
were  re-elected  members  nf  the  board :  W. 
C.  Nixon,  I.  T.  Preston.  Harry  Hall  and  W. 
Dufour.  Mr.  Preston  will  continue  to  act  as 
secretary  along  with  his  duties  as  member  of 
the  directorate. 

Michigan. 

The  Detroit  &  Mackinac  Ry  .  J.  D.  Hawks. 
General  Manager.  Detroit.  Mich.,  has  secured 
the  last  link  in  the  ri,ght  of  way  for  its  pro- 
posed branch  line  to   Rogers  City. 

Surveys  for  the  proposed  line  of  the  Mich- 
igan L^nited  Ry.  Co.  of  Lansing,  to  connect 
Sa^ginaw  and  Owosso  are  now  under  way.  and 
it  is  believed  that  active  construction  work 
will  be  started  shortly.  The  route  from 
Owosso  to  Sa.einaw.  as  surveyed,  passes 
through  or  is  immediately  adjacent  to  Hen- 
derson, Oakley,  Chesaning.  St.  Charles.  Swan 
Creek  and  Paine  and  practically  parallels  the 
Michigan  Central  R.  R. 

The  first  definite  step  tow-ard  securing  the 
elevation  of  railroad  tracks  passing  through 
Kalamazoo,  and  the  consequent  elimination 
of  grade  crossings  within  the  city  limits,  has 
been  taken  by  Mayor  Charles  Farrell.  of 
Kalamazoo  in  the  naming  of  a  permanent 
commission  who  shall  have  the  matter  in 
charge. 

Minnesota. 

Surveys  are  stated  to  have  been  completed 
for  the  route  of  the  proposed  range  electric 
railway  between  Eveleth  and  Gilbert  and  Vir- 
ginia, and  it  is  expected  that  the  promoters 
of  the  line  will  shortly  apply  for  franchises. 
The  Duluth  Engineering  Co.,  Duluth,  Minn., 
is  in  charge  of  surveys. 

The  Twin  City  Rapid  Transit  Co..  Minne- 
apolis, Minn.,  is  reported  to  be  contemplating 
expending  $1,000,000  this  year  for  various  im- 
provements. 

The  Granite  City  Ry.  Co.  of  St.  Cloud, 
Minn.,  is  to  be  petitioned  to  extend  its  electric 
railway  four  miles  to  Watab. 

Missouri. 

The  Railroad  Committee  of  the  House  of 
Delegates  of  St.  Louis  has  reported  favorably 
the  bill  granting  a  franchise  to  the  Southern 
Traction  Co.  of  Illinois  for  a  double  track 
electric  railway  on  the  upper  roadway  of  the 
municipal  free  bridge  and  for  a  street  rail- 
way in  downtown  St.  Louis. 

The  citizens  of  Philadelnhia,  Mo.,  have  ac- 
cepted the  offer  of  the  M.  C  Connors  Con- 
struction Co.  of  Chicago  to  complete  the  grade 
for  the  Hannibal  &  North  Missouri  interur- 
ban  railway  between  Philadelphia  and  Palmy- 
ra for  S-'!0.000.  It  is  estimated  that  the  cost  of 
the  grading  will  be  $58,000,  of  which  $28,000 
will   be  paid  by  the  railroad. 

It  is  believed  that  the  Missouri  Pacific  w-ill 
shortly  announce  plans  for  the  building  of  a 
branch  from  Bognell  to  the  White  River 
branch.  It  is  said  that  the  finances  will  be 
provided  by  Kuhn.  Loeb  &  Co.,  of  New-  York. 


Il  IS  kn<.>w  n  that  Iwo  surveys  have  been  made 
and  if  the  line  is  built  on  either  of  these,  the 
route  to  St.  Louis  from  Southwest  Missouri 
will  be  much  shortened  ;is  far  as  the  Mis- 
souri  Pacific  is  concerned. 

Kansas  City,  Mo.,  and  Vicinity. 

tKi:(.Ll..\k    CllRKKSrONMlKNl  E.) 

The  contracting  firm  of  McCiuirc  &  Brown 
have  been  organized  within  the  last  week. 
Phis  firm  will  shortly  be  prepared  to  do  grad- 
ing ou  quile  an  extensive  scale.  They  have 
purchased  a  new  Western  Grader,  together 
with  Aurora  Wagons  and  Wheelers.  Like 
most  contractors  in  this  territory,  they  will 
use  a  traction  engine  in  connection  with  their 
machine. 

Joyce  Bros.  &  Bagwell  are  among  the  con- 
tractors here  that  feel  positive  the  coming 
season  is  going  to  be  a  good  one.  At  present 
their  large  outfits  are  idle  and  until  such  time 
as  they  get  work  they  are  open  to  any  prop- 
osition in  the  way  of  dirt  moving.  Their  ad- 
dress is  ,j2nd  St.  and  Troost  Ave.,  Kansas 
City. 

By  another  week  we  hope  to  be  able  to 
make  an  announcement  in  this  column  that 
will  be  of  interest  to  every  contractor  in  the 
west.  We  rnerely  mention  the  fact  now  so 
that  every  reader  can  keep  close  watch  on 
riur  reports. 

Norton  Bros,  have  their  new  Thew  shovel 
at  work  at  31st  St.  and  Woodland  .^ve.  They 
are  luoving  large  quantities  of  dirt  with  it. 
Contractors  have  been  quite  interested  in  its 
iiperation. 

H.  H.  Hannerkrat  is  at  work  on  his  con- 
tract in  Kansas  City,  Kans.  He  reports  ev- 
erything moving  along  nicely.  Mr.  Hanner- 
krat uses  a  traction  shovel  and  has  just 
ordered  some  special  Aurora  wagons  for  the 
work. 

Geo.  B.  Robbins,  representing  the  Armours, 
and  Edward  Tilden  for  Swifts  arrived  in 
Kansas  City  on  the  17th  inst.  for  a  conference 
with  this  city  upon  the  matter  of  building  a 
trolley  line  from  Kansas  City  to  Liberty  and 
Excelsior  Springs,  Mo.  Members  of  the  Com- 
mercial Club,  without  committing  themselves, 
express  the  opinion  that  capitalists  will  be 
produced  shortly  who  will  be  prepared  to  un- 
dertake the  construction  of  the  road. 
Montana. 

The  recent  visit  of  L.  H.  Hill.  President  of 
the  Great  Northern  Ry..  to  Libby,  Mont.,  has 
given  rise  to  rumors  that  construction  work 
would  be  started  this  spring  on  the  Libby- 
Kalispell  cutoff.  This  line  is  about  90  miles 
long.  It  has  all  been  surveyed  and  right  of 
way  bought.  Its  construction  would  put 
Kalispel  back  on  the  main  line  of  the  Great 
Northern  and  would  save  about  30  miles  in 
distance,  with  approximately  the  same  grade 
and  curvature  now  found  in  the  line  which 
runs  up  near  the  boundary  line. 
New  Hampshire. 

The  directors  of  the  Boston  &  Maine  R.  R.. 
a  New  York,  New  Haven  and  Hartford  line. 
have  anproved  steps  recently  taken  looking 
to  eventual  construction  of  a  Boston  &  Maine 
line  on  the  New  Hampshire  side  of  the  Con- 
necticut River,  extending  approximately  eleven 
miles  north  of  Hinsdale.  N.  H.  This  will 
take  the  place  of  the  proposed  line  from  South 
Vernon.  Vt..  to  Brattleboro.  Vt.,  which  was 
blocked  bv  the  Vermont  legislature.  B.  T. 
Wheeler,  Boston,  Mass..  is  Engineer  of  Con- 
struction. New  York.  New  Haven  &  Hart- 
fnrd  R.  R. 

North  Carolina. 

The  County  Commissioners  of  Row-an 
Cnnntv  have  ordered  a  special  election  to  be 
held  ill  Salisbury  on  March  14  for  the  pur- 
pose of  voting  on  the  question  of  issuing 
$1(10,000  in  bonds  f(ir  the  purpose  of  building 
a  railroad  from  Salisburv  to  Monroe.  It  is 
believed  the  measure  will  be  carried.  Other 
towns  along  the  proposed  route  are  also  to. 
hold   bond  "elections    for   the   same   purpose. 

New  Jersey. 

The  Pine  Brook  Electric  Ry.  Co.  of  Pine 
Brook.     N.     J.,     organized     some     time     ago 
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to  build  and  operate  a  street  railroad 
for  Caldwell  to  ueiiville,  a  distance  of 
30  miles,  is  planning  to  have  construction 
work  started  shortly.  The  cars  will  be  oper- 
ated by  storage  batteries  and  orders  for  six 
Edison  storage  batteries  have  been  placed 
with  the  Federal  Storage  Battery  Co.,  of  New 
York.  As  planned  the  line  will  take  in  the 
towns  of  Caldwell,  West  Caldwall,  Pine 
Brook.  Parsippany  and  Denville.  A  large 
part  of  this  route  from  Caldwell  was  former- 
ly traveled  by  a  stage  line  belonging  to  W. 
L.  Kerris,  who  is  largely  interested  in  the 
new  enterprise.  For  a  part  of  the  trip  the 
hne  will  encircle  the  Jersey  City  reservoir  at 
Boonton.  The  incorporators  of  the  company 
are  Dr.  Alexander  Dallis,  W.  L.  Kerris  and 
Edward  F.  Duffy.  All  the  towns  to  be  tra- 
versed by  the  new  road  have  passed  the 
necessary  ordinances.  The  road  will  be  part- 
ly built  over  a  private   right  of  way. 

The  stockholders  of  the  Elizabeth  &  Tren- 
ton R.  R.  Co.  (electric),  have  voted  to  author- 
ize a  bond  issue  of  $75(1.000,  with  which  to 
build  a  high-speed  line  between  New  Bruns- 
wick and  Elizabethport.  The  stockholders  also 
authorized  -the  board  of  directors  to  execute 
a  lease  of  their  system,  which  is  operated 
between  Trenton  and  New  Brunswick,  to  the 
Public  Service  Railway  Co.,  of  Newark,  N.  J. 
The  link  to  be  supplied,  that  for  which  the 
bond  issue  is  to  be  made,  will  be  included  in 
the  lease.  In  this  way  the  Public  Service  Ry. 
Co.  will  control  and  operate  a  through  trolley 
service  between  Trenton  and  Jersey  City.  It 
is  planned  to  effect  an  agreement  between 
the  Public  Service  Ry.  Co.  and  the  River- 
side Traction  Co.  whereby  the  former  will 
control  the  latter  and  thus  operate  a  through 
service  between  Camden,  by  way  of  Trenton 
and  Jersev  City.  ' 

The  Wildwood  &  Delaware  Bay  Short  Line 
R.  R.  Co.,  of  Wildwocd,  mentioned  in  our 
Feb.  8  issue,  is  now  taking  steps  for  financing 
the  proposed  road,  by  the  issuance  of  $562,000 
of  first  mortgage  bonds.  The  company  has 
right  of  way  for  a  two-track  road,  one  for 
trolley  and  one  for  steam.  The  steam  road 
will  extend  from  Rio  Grande,  over  the  Phil- 
adelphia &  Reading  route,  to  Wildwood,  and 
so  provide  an  entrance  for  that  line  into  the 
seashore  resort.  The  trolley  road  will  extend 
from  Bay  Shore,  on  the  Delaware  River,  to 
Wildwood.  The  river  terminal  connection 
will  be  made  with  boats,  which  will  ply  be- 
tween that  point  and  Philadelphin.  stopping  at 
Chester  and  Wilmington. 

New  York. 

The  Board  of  Directors  of  the  New  York 
Central  &  Hudson  River  R.  R.  have  author- 
ized the  sale  of  $;TO,OOO,000  of  notes.  The 
proceeds  will  be  used  in  continuing  construc- 
tion of  the  Grand  Central  Terminal  and  in 
the  electric  zone,  providing  third  and  fourth 
tracks  on  the  Hudson  River  Division  and  for 
new  facilities  in  Utica  and  Rochester. 

The  Public  Service  Commission  has  adopted 
an  order  extending  the  time  in  which  the  Hud- 
son &  Manhattan  R.  R.,  J.  V.  Davie.^  Chief 
Engineer,  30  Church  St..  New  York,  may 
complete  the  9th  St.  extension  to  its  tunnel 
system,  from  June  15,  1911.  to  June  15,  1913. 
The  uncompleted  portion  of  this  extension  is 
under  iHh  St.  from  6th  .Ave.  to  4th  Ave.,  New 
York  city. 

North  Carolina. 

J.  E.  Porter  &  Co.  have  begun  work  about 
two  miles  south  of  Weldon,  N.  C.  on  their 
double  track  contract  for  the  .'Xtlantic  Coast 
Line  R.   R. 

North  Dakota. 

The  VVahpeton-Breckcnridgo  St.  Ry.  Co.  is 
considering  building  an  extension  to  Hank- 
insson.  ther  oute  being  Wahpeton,  Brecken- 
ridge  and  Lake  Regions.  The  total  projected 
length  is  80  miles.  Matt  Braun,  Wahpeton, 
N.  Dak.,  is  President  and  F.  L.  Sturm.  Breck- 
enridge,   Minn.,  is   .'superintendent. 

Bonds  amounting  to  $6,000,000  have  been 
issued  by  the  Midland  Continental  R.  R.  now 
under  construction  throu.eh  the  state  of  North 
Dakota,  for  the  completion  of  the  work.  The 
Midland  Construction  Co.,  of  Chicago,  111.. 
is   doing   the   construction    work   on   the    line. 


Frank  K.   Bull,   Racine,  Wis.,   is   President  of 
the  corporation. 

It  is  reported  in  Pierre,  S.  Dak.,  that  the 
Chicago,  Milwaukee  &  Puget  Sound  R.  R. 
is  making  preparations  for  the  extension  of 
their  Isabel  line  in  Perkins  county  toward 
Bidon,  the  county  seat,  giving  the  road  three 
parallel  lines  into  the  western  part  of  the 
state  north  of  the  Chevcnne  River.  W.  H. 
Penfield,  Butte,  Mont.,  is  Engineer  of  Con- 
struction  of   the   road. 

Ohio. 

The  Wabash  R.  R.,  A.  O.  Cunningham, 
Chief  Engineer,  St.  Louis,  Mo.,  has  had  a 
corps  of  engineers  working  in  the  vicinity  of 
Crooksville,  and  it  is  not  at  all  unlikely  that 
the  company  will  resume  work  in  the  early 
spring  on  the  proposed  Zanesville,  Mauretta 
and   Parkersburg  route. 

The  Pennsylvania  R.  R.,  H.  E.  Newcomer, 
Division  Engineer,  Cleveland,  will,  it  is  re- 
ported, award  contracts  soon  for  its  concrete 
ore  dock  at  the  West  breakwater  at  Cleve- 
land. Between  eight  and  ten  Hulett  or  their 
equivalent  in  Hoover-Mason  machines  and  a 
coal  loading  machine  will  be  put  on  the  new 
dock.  The  present  plans  call  for  the  com- 
pletion of  the  dock  with  a  capacity  of  5.000.- 
000  tons  of  ore  by  the  opening  of  navigation 
in  1912  and  for  the  erection  of  a  coal"  load- 
in.g  machine  to  replace  one  now  in  use  at  the 
lake  front  during  1912.  The  Great  Lakes 
Dred.ge  &  Dock  Co.,  Cleveland,  is  now  en- 
.gaged  in  the  dredging  work. 

The  Cleveland,  Akron  &  Columbus  Ry.,  R. 
C.  Harris.  Engineer  Maintenance  of  Way. 
Akron.  O..  has  been  making  surveys  for  a 
proposed  change  in  line  between  Brinkhaven 
and  Danville.  As  proposed  the  grades  would 
be  reduced  and  a  number  of  curves  elimin- 
ated. 

The  Pennsylvania  R.  R.  is  said  to  be  plan- 
ning to  resume  work  as  soon  as  the  weather 
permits  on  its  four  tracking  from  Mahoning- 
town  to  Edenburg.  This  work  was  started 
about  a  year  ago.  It  is  said  to  have  been  prac- 
tically decided  that  the  four-track  system 
will  not  stop  at  Edenburg.  hut  that  it  will  be 
completed  the  entire  distance  to  Youngstown, 
work  to  be  started  as  soon  as  the  track  is 
completed   to    Edenburg 

The  Hocking-Sunday  Creek  Traction  Co., 
E.  B.  Young.  President,  Nelsonville,  O.,  is 
reported  to  be  meeting  with  much  success  in 
placing  the  bonds  recently  issued  for  con- 
structing a  new  line  between  Nelsonville  and 
Athens.  It  is  believed  that  construction  work 
will  be  started  early  this  spring. 

The  National  Tube  Co.,  Lorain.  O.,  is  plan- 
ning to  construct  undergrade  crossings  at  the 
Pearl  Ave.  and  Vine  Ave.  entrance  to  its 
plant  at  Lorain,  so  that  its  emploves  will 
not  be  obli.ged  to  cross  the  Lake  Terminal 
tracks. 

The  Hocking  Valley  R.  R.,  according  to 
advices  from  Beaumont,  O.,  has  under  con- 
struction 6  miles  of  double  track  between 
that  city  and  Emberly.  A  large  force  of  men 
are  said  to  be  at  work  on  this  improvement, 
for  which  John  T.  Adams,  Columbus,  O.,  has 
the  contract.  William  Michel,  Columbus,  O., 
is   Chief    Engineer   of   the   company. 

Oklahoma. 

The  Sand  Springs  Intcrurban  Ry.  Co.,  of 
Sand  Springs,  Tulsa  county,  has  been  in- 
corporated with  a  stock  of  $20,000.  The  in- 
corporators are  Charles  Page,  W.  E.  Rohde. 
W.  E.  Page.  E.  D.  Furquer  and  C.  F.  Tingley. 

The  Oklahoma  Ry.  Co.  Oklahoma  City, 
bad  work  started  on  Feb.  10  on  the  extension 
of  the  interurbaii  line  connecting  Oklahoma 
City  and  Edmoiid,  The  company  announced 
that  it  will  have  cars  runnin.g  into  Edmond 
by  June  1.  The  cost  of  the  extension  between 
Britton  and  F.ilinoiid  will  be  approximately 
$140,000. 

The  Shawnee  .Short  Line  Electric  Ry.  Co. 
of  Shawnee,  which  proposed  to  build  intcrur- 
ban lines  to  Dcm'son.  Tex.,  and  from  Okla- 
homa City  throu.G.h  Shawnee  and  Musko.gec 
to  Joplin.  Mo.,  is  now  securing  right-of-way 
for  the  Denison  line.  The  company  has  pur- 
chased a  tract  of  land  ^n  Blue  River,  in  John- 
son  County,  having  s-iftirient  water  power  f' 


operate  the  entire  line.  It  is  contemplated 
also  to  connect  the  present  interurban  lines 
of  Oklahoma  and  Southern  Missouri  and  Kan- 
sas in  one  system.  The  officers  of  the  com- 
pany are:  Martin  J.  Bentley  of  Shawnee, 
President;  C  C.  Wright  of  Ada,  Secretary, 
Perry  Rodkey  of  Shawnee,  Right-of-way 
Agent,  and  H.  H.  Hull  of  Memphis,  Tenn., 
Chiet   Engineer. 

The  Santa  Fe  System  has  appropriated 
$230,000  to  cover  the  cost  of  improvements 
to  road  bed  from  Waynoka  to  the  Oklahoma- 
Texas  state  line.  The  proposed  work  con- 
sists of  removing  sags,  widening  embank- 
ments and  ballastine.  H.  W.  Wagner,  Amar- 
illo,  Tex.,  is  Principal  Assistant  Engineer. 

Definite  steps  were  taken  by  the  Commer- 
cial Club  of  Hugo,  Okla.,  recently  toward  the 
construction  of  the  proposed  line  from  Hugo 
to  Atoka,  a  distance  of  about  40  miles,  and 
stock  amounting  to  $75,000  has  been  sub- 
scribed. ^  A  complete  survey  of  the  route  has. 
it  is  said,  already  been  made  and  it  is  ex- 
pected to  start  grading  within  three  months. 

Oregon. 

The  new  line  of  the  Great  Northern  R. 
R.,  between  Clark,  Ore,,  and  Madras,  has 
been  completed  and  will  be  opened  for  traffic 
March  1.     It  is  85  miles  in  length. 

An  ordinance  is  now  before  the  City  Coun- 
cil of  Salem  to  grant  the  Salem.  Falls  City 
&  Western  Ry.  (steam),  S.  B.  Taylor,  Chief 
Engineer,  Dallas.  Ore.,  a  franchise  to  enter 
that  city.  The  company  now  has  its  ter- 
minus at  West  Salem  and  proposes  to  con- 
struct a  bridge  over  the  Willamette  River 
to  secure  an  entrance  to   Salem. 

The  Grants  Pass  &  Rogue  River  R.  R.  men- 
tioned in  our  last  issue  is  reported  to  have  se- 
cured its  right  of  way  and  necessary  capital 
for  construction  purposes.  It  is  now  stated 
that  plans  have  been  so  far  developed  that 
work  will  begin  within  the  ne.xt  few  months 
and  that  the  first  section  of  road  will  be 
operated  before  the  end  of  the  present  vear. 
The  incorporators  of  the  company  are  A.  D. 
Bowen  and  H.  L.  Chapin,  of  Portland,  and 
J.  E.  Riggs,  of  Grants   Pass. 

It  is  expected  that  contracts  will  be  let 
shortly  for  extensive  construction  work  on 
the  North  Coast  R.  R..  which  is  now  the  third 
division  of  the  Oregon-Washington  Railroad 
&  Navigation  Co.'s  lines.  This  work  will  in- 
clude the  construction  of  the  line  between 
Spokane  and  the  Snake  River  and  probablv 
terminal  facilities  at  Spokane.  The  line  be- 
tween Spokane  and  the  Snake  River  includes 
much  difficult  construction  work,  and  it  is  es- 
timated that  the  gr;iding  alone  at  several  places 
will  cost  about  $175,000  per  mile.  In  the  12- 
mile  section  through  the  Palouse  Canvon  six 
tunnels  will  be  built,  the  shortest  being  800 
ft.  long  and  the  longest  1,800  ft.  Another 
important  piece  of  work  on  this  line  will  be 
the  bridge  over  the  Snake  River  8  miles  below 
-\yer  Junction.  It  is  expected  that  work  on 
the  Snake  River  structure  will  be  started  with- 
in the  next  60  days.  This  bridge  will  be  4,070 
ft.  in  length  and  will  be  approached  by  two 
steel  viaducts,  the  one  on  the  north  side  hav- 
ing a  length  of  2.260  ft.  and  that  on  the  south 
side  490  ft.,  leaving  the  bridge  proper  1,220 
ft.  long.  This  will  be  supported  by  five  steel 
towers  on  concrete  piers.  F.  L.  Pitman,  Spo- 
kane, Wash.,  is  Chief  Engineer. 

The  Oregon  Trunk  Line  Ry.  has  completed 
tracklaying  to  the  100-mile  post  at  a  point 
near  Kilner  Station,  according  to  advices 
received  from  The  Dalles,  Ore.  It  is  ex- 
pected to  have  47  additional  miles  of  double 
trackage  ready  for  operation  by  the  first  of 
June.  It  is  also  expected  to  have  the  bridge 
over  the  Columbia  River  at  Celilo  completed 
this  summer.  G.  F.  Kyle.  Portland.  Ore.,  is 
Vice-President  and  General  Manager  of  the 
company. 

It  is  rumored  in  Vale.  Ore.,  that  the  Har- 
riman  interests  are  working  on  a  cut-off  of 
110  miles,  which  will  be  built  from  this  city 
to  connect  with  the  Oregon  R.  R.  &  Naviga- 
tion Co.  at  the  mouth  of  the  John  Day  river 
where  it  empties  into  the  Columbia.  Julius 
Krutschnitt  investigated  the  maps  and  surveys 
carefully,  and   it  is  believed  that  the  through 
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traffic  will  eventually  reach  Portland  In  way 
ot  Vale.  If  the  cut-off  is  built,  it  will  mean 
a  saving  ot  IIU  miles  in  an  eight-hour  run 
ami  also  eliminate  the  heavy  grades  on  what 
is  now  the  main  line  between  Baker  City 
and  La  Grande.  It  will  also  make  that  city 
one  of  the  most  important  railroad  centers 
of  Eastern  Oregon,  as  the  proposed  line  across 
the  state  will  pass  ihnnigh  this  city. 

Pennsylvania. 
The  South  Cambria  Ry.  Co.,  Johnstown. 
Pa.,  is  said  to  have  its  plans  well  along  for 
building  an  extension  of  its  line  from  South 
Fork,  (^ambria  Count--  to  connect  with  the 
lines  of  the  \orthern  Cambria  St.  Ry.  at 
Carrolltown.  It  is  expected  that  this  railway 
will  soon  be  double-tracked  and  operated  by 
the  third-rail  system.  P.  J.  Little,  Hbensburg. 
Pa.,    is    President    of    the    Southern    Cambria 

Ry. 

Late  advices  regarding  the  Pittsburg  & 
Shawniut  R.  R.  state  that  that  road  may 
build  live  or  six  miles  of  line  to  its  coal 
property.  W.  W.  Henshey,  Kittanning,  Pa., 
is  Chief  Engineer. 

The  Baltimore  &  Ohio  R.  R.  is  planning  a 
considerable  amount  of  work  at  Johnstown. 
Pa.,  which  it  is  said  will  involve  the  expendi- 
ture of  about  $1,000,000.  The  first  work  to 
be  done  will  be  the  construction  of  new  re- 
ceiving and  inbound  yards  near  the  Sandy- 
vale  cemetery.  It  is  said  that  seven  tracks 
will  be  put  in.  A  new  freight  depot  and  a 
new  passenger  depot  are  also  included  in  the 
plans. 

The  Baltimore  &  Pennsylvania  KIcctric  Ry. 
Co..  which  is  building  a  new  electric  line  be- 
tween Reistertown.  Md..  and  Hanover.  Pa., 
is  planning  to  resume  grading  work  on  the 
line  from  Reistertown  to  the  Pennsylvania 
state  line.  This  work,  if  is  believed,  will 
require  about  three  months  for  completion. 
Thomas  F.  Degnon,  a  contractor,  of  Philadel- 
phia. Pa.,  was  recently  over  tlie  route. 

Tennessee. 

A  mass  meeting  has  been  held  at  Jones- 
boro  to  memorialize  the  legislature  to  pass  an 
act  enabling  Jonesboro  to  issue  $50,000  bonds 
to  be  used  in  constructing  an  electric  car  line 
from  that  place  to  Johnson  City. 

The  Lake  View  Traction  Co.,  Memphis, 
Tenn.,  is  to  have  construction  work  started 
shortly  on  an  extension  from  the  present 
terminus  at  Lake  View,  Miss.,  to  Walls,  Miss. 
It  is  said  that  the  original  plan  of  the  com- 
pany to  go  to  Clarksdale.  CoIIierville  and 
Covington  will  be  accoinplished  later. 

Texas. 

The  M.  A.  Taylor  estate  of  .A.ustin  has  sold 
to  the  A.  Denton  Colony  Co.  16,000  acres  of 
land  near  Asherton  in  South  Texas.  The  Col- 
ony Co.  is  said  to  be  planning  to  construct  a 
railroad  through  the  property,  place  the  land 
under  irrigation,  erect  a  canning  factory  and 
make  other  improvements  involving  an  ex- 
penditure of  about  $2,000,000. 

The  Texas  Traction  Co.  of  Dallas,  now 
operating  an  interurban  line  from  Dallas  to 
Denison,  is  said  to  be  planning  to  have  work 
started  soon  on  the  construction  of  a  line 
from  Waxahachie  to  Waco.  The  estimated 
cost  of  the  line  is  said  to  be  $1,500,000. 

The  Beaumont  Traction  Co..  James  F, 
Weed,  Receiver,  Beaumont,  has  disposed  of 
$125,000  of  receiver's  certificates,  the  pro- 
ceeds of  which  will  be  used  for  improvement 
work. 

Officials  of  the  Brazos  River  R.  R.  Co.  have 
amiounced  at  Bryan  that  the  road  will  be 
built.  The  capital  stock  and  bonds  are  said 
to  have  practically  all  been  subscribed.  The 
road  will  run  from  Bryan  to  the  Brazos 
River,  cross  and  run  down  the  bottom 
through  the  large  plantations  on  the  Burleson 
county   side. 

The  Miller- Veeder  Lumber  Co.,  according 
to  advices  from  Houston,  has  made  surveys 
for  a  new  air  line  railroad  from  Maitland  to 
Beaumont. 

Thp  stockholders  of  the  Paris  S:  Mt.  Pleas- 
ant R.  R.,  H.  P.  Mobberly,  Chief  Engineer. 
Pnrl-  Tpx  liavc  ai'thorized  the  issuance  of 
bonds  for  the  extension  of  the  road  from  its 


present  terminus  at   Bogota  to   Mt.   Pleasant. 

Surveys  for  the  Stamford  &  Eastern  Ry. 
of  Stamford  have  been  completed  from  that 
city  to  Fort  Worth.  The  surveying  party  is  at 
present  running  additional  lines  "in  Throck- 
morton County.  It  is  believed  that  construc- 
tion on  this  railway  will  be  started  this  spring. 

The  Marshall  &  East  Texas  Ry.  Co.,  now 
operating  92  miles  of  line,  has"  authorized 
a  bond  issue  of  $5,000,000,  the  greater  pan  of 
which  will  be  used  for  betterments.  K.  J. 
Lock  wood,  Marshall,  Tex.,  is  Chief   Engineer. 

The  Gulf,  Colorado  &  Santa   h"e   (Santa  Fe 
System)   is  to  expend  $0(1,(100  for  the  enlarge- 
ment  of   its   shops   at   Cleburne,   Tex.      P.   T. 
Dunlap,   Cleburne,   is    Mechanical   SnperiMlend 
ent. 

Steps  are  being  taken  to  finance  the  pro- 
posed extension  of  the  Burr's  Ferry,  Brown- 
del  &  Chester  Ry.  to  Burkcville  in  Tyler 
County,  a  distance  of  52  miles.  J.  M.  Kirby, 
Houston,  Tex.,  is  President. 

The  Santa  Fe  System  has  appropriated 
$42t),000  to  cover  the  cost  of  track  changes 
from  Amarillo,  Tex.,  to  the  Texas,  New  Mex- 
ico line.  The  work  consists  of  ballasting 
track  with  crushed  stone,  widening  road  beds 
and  removing  sags  from  track.  H.  W.  Wag- 
ner, Amarillo,  Tex.,  is  Principal  .Assistant 
En.gineer. 

The  promoters  of  the  new  railroad  pro- 
posed to  be  built  by  Fort  Worth  capitalists 
to  New  Mexico  through  Jacksboro  are  to  go 
over  the  route  on  horseback.  The  matter  of 
buildino-  this  line  is  in  the  hands  of  the  fol- 
lowing committee:  S.  D.  Lary.  T.  H.  Burney, 
William  Capps.  W.  D.  Reynolds  and  Ed 
Farmer,  all  of  Fort  Worth. 

The  Santa  Fe  System  plans  to  install  two 
10-in.  Otto  water  cranes  with  necessary  pipe 
lines  at  East  Dallas.  Tex. 

Utah. 

The  Utah  Light  &  Ry.  Co.,  Joseph  S.  Wells. 
General  Manager,  Salt  Lake  City,  Utah,  is 
projecting  a  5-mile  extension,  and  if  the  fian- 
chise  is  secured  will  build  the  line  with  its 
own   forces. 

Virginia. 

Surveys  are  said  to  be  now  underway  for 
a  new  and  direct  railroad  line  from  Hampton 
Roads  to  Washington.  The  proposed  route 
runs_  up  the  peninsula  from  Hampton  Roads 
to  Yorktown,  where  it  is  proposed  to  build 
a  drawbridge  of  steel  and  reinforced  concrete 
to  Gloucester  Point,  and  from  Gloucester 
Point  the  road  will  pass  through  the  county 
of  Gloucester  in  an  air  line  to  Saluda  in 
Middlesex  county,  and  from  there  through 
the  counties  of  Kinp-  and  Queen,  Essex  and 
Caroline  into  Fredericksburg  and  thence  to 
Washington.  The  project  is  reported  to  be 
hacked  mostiv  by  foreign  capital.  No  definite 
information  as  to  the  promotors  of  the  road 
has   been    given    out. 

Washington. 

The  Chamber  of  Commerce  of  Bellingham. 
Wash.,  has  started  to  raise  $250,000  in  the  city 
and  a  similar  amount  in  the  smaller  towns 
of  the  northern  portion  of  the  county  for  the 
purchase  of  $500,000  worth  of  the  bonds  of 
the  Nooksack  Valley  Traction  Co.,  surveys 
for  which  have  been  completed.  The  letting 
of  contracts  for  the  construction  of  18  miles 
of  grade  is  said  to  onlv  await  the  result  of 
the  chamber's  work.  This  road  will  consist 
of  two  lines  reaching  from  Bellingham  to  the 
international  line  at  Sumas  and  at  Blaine, 
tapping  every  town  in  the  Nooksack  valley. 

The  Idaho  &  Washington  Northern  R.  R.. 
accordin.g  to  reports,  will  soon  construct 
branch  lines  from  Newport,  Wash.,  south- 
west to  Diamond  Lake  to  tap  the  timber 
resources  of  that  district;  and  from  Dalkena 
to  Davis  Lake,  the  site  of  the  new  saw  mill 
recently  erected.  W.  C.  Smith,  Spirit  Lake, 
Tilaho,  is  Chief  Engineer. 

West  Virginia. 

©Patterson,  Moran  &  Luck,  Fitzsimmons 
BIdg.,  Pittsburg,  Pa.,  who  have  been  awarded 
the  contract  for  the  grading  and  masonry  for 
the  new  line  of  the  Buckhannon  &  Northern 
R.  R..  as  noted  in  our  last  issue,  have  opened 
local  headquarters  in  the  LTnion  Utilities  Bldg., 


Murgantown,  \V.  Va.  The  work  will  be  in 
charge  of  J.  E.  Moran  of  the  above  firm.  It 
is  stated  that  bids  for  sub-contracts  were 
opened  last  Saturday. 

The  Baltimore  &  Ohio  R.  R.  has  started 
improvements  at  Ellcnsboro,  W.  Va.,  in  the 
way  of  making  a  big  cut  preliminary  to  dou- 
ble tracking  the  local  part  of  the  system  and 
placing    additional    switches. 

A  special  commissioners'  sale  was  held  Feb. 
11  at  Harrisville,  W.  Va.,  to  auction  ofif  the 
uncompleted  1  larrisville-Cornwallis  R.  R.  A. 
local  conniany  launched  the  road,  graded  and 
built  a  short  section  of  the  road  and  then 
abandoned    ibe   jiroject    for   lack  of   funds. 

Wisconsin. 

Recent  large  sales  of  land  in  the  town  of 
Ludington,  Eau  Claire  County,  has  caused  a 
revival  of  the  report  that  the  Minneapolis. 
St.  Paul  &  Sault  Ste.  Marie  Ry.  will  soon 
build  a  cutoff  line  connecting  Greenwood  and 
Chijipewab    l-'alls. 

Contractors  have  been  over  the  proposed 
extension  of  the  La  Crosse  &  Southeastern 
Ry.  from  Viroqua  and  also  over  the  proposed 
Wilton-Ontario  line.  It  is  said  that  contracts 
for  the  construction  of  the  two  lines  will  be 
let  at  once.  A.  E.  Rau,  Sparta,  Wis.,  is  En- 
gineer. 

The  Duluth-Superior  Traction  Co.,  Duluth, 
Minn.,  is  renorted  to  have  made  plans  for 
the  expenditure  of  $400,000  on  its  Superior 
and  Duluth  properties,  included  in  which  ox 
penditure  will  be  the  relaying  of  several  miles' 
of  rails  in  Superior  and  the  purchase  of  more 
double  truck  cars  for  use  on  lines  not  now 
equipped  w-ith  them. 

Wyoming. 

The  Sheridan  Ry.  &  Light  Co.,  Sheridan. 
Wyo..  is  planning  to  have  construction  work 
started  early  this  spring  on  its  trolley  line  in 
Sheridan.  The  company  has  also  completed 
surveys  frorn  Fort  Mackenzie  to  Dietz  for  the 
interurban  line  and  negotiations  for  right  of 
way  are  pending.  Ernest  Boehme  is  Engineer 
for  the  company. 

Canada. 

•J«Bids  are  asked  until  noon,  March  1,  by 
Frank  Lee,  Winnipeg,  Man.,  Division  En- 
gineer, Canadian  Pacific  Ry.,  for  the  con- 
struction of  frame  buildings  on  the  Manitoba 
Division.  Plans,  specifications,  and  forms  of 
proposal  can  he  seen  at  the  offices  of  the  su- 
perintendents at  Fort  William,  Kenora,  Bran- 
don and  Souris,  and  the  Division  Engineer, 
Winnipeg. 

The  Ontario  Provincial  Government  has 
been  asked  by  a  deputation  from  Northern 
Ontario  to  build  a  branch  of  the  Temiskain- 
ing  &  Northern  Ontario  Ry.  from  Charlton  to 
Gowganda  through  the  village  of  Elk  Lake, 
a  distance  of  about  40  miles  in  a  direct  line, 
in  order  to  develop  the  rich  mineral,  timber 
and  agricultural  resources  of  that  part  of  the 
country. 

The  Railway  Comrnittee  of  the  Legislative 
.'\ssembly  has  passed  the  bill  to  incorporate 
the  Richmond,  Magog  and  Stanstead  Ry.  Co.. 
with  headquarters  at  Sherbrooke,  Que.,  and 
a  capital  stock  of  $1,000,000.  The  company 
proposes  to  build  its  railw-ay  line  from  the 
town  of  Richmond  through  the  counties  of 
Richrnond.  Sherbrooke  and  Stanstead.  pass- 
ing near  Magog,  to  a  point  near  Stanstead 
Plain,  a  distance  altogether  of  50  miles,  open- 
ing up  what  is  described  as  a  country  rich 
in  timber  and  mineral  deposits.  Branch  lines 
may  be  also  constructed,  agreements  entered 
into  with  other  companies,  for  running  rights 
over  each  other's  lines. 

The  Legislative  Railway  Committee  has  ap- 
proved a  bill  to  incorporate  the  Kamonraska 
and  L'Islet  Ry.  Co.,  which  proposed  to  build 
a  railway  bne  from  St.  .\nne  de  la  Pocatiere. 
Kamonraska,  connecting  with  the  Inter- 
colonial Railway,  thence  south  to  the  Trans- 
continental Railway  at  Ste.  Perpetue.  L'Islet 
County,  to  connect  with  the  Quebec  Central. 
The  line  will  also  extend  northeast  from  Ste. 
Anne  de  la  Pecatiere  to  Riviere  Quelle,  con- 
necting there  with  the  steamers  which  run 
on  the  St.  Lawrence  hetw-een  the  North  and' 
South  shores. 


•J*  indicates  work  now  open  for  bids.        ®  indicates  a  contract  let  recently. 


i-cbruary  22,   191 1. 

Mexico. 

Announcement  has  been  made  that  the 
Franco-Espano  Bank  of  Paris  and  Madrid 
■is  financing  the  proposed  railroad  that  is  to 
be  constructed  by  a  French  syndicate  be- 
tween   Camacho    and     Mazapil.    with    branch 
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lines  to  mining  camps  and  other  points  in  the 
State  of  Zacatecas.  Charles  Carbonneou,  City 
of  Mexico,  representing  the  bank  and  the 
construction  syndicate,  is  now  said  to  be  ar- 
ranging the  details  preparatory  to  starting 
work   on  the   proposed   line.     The  survey  was 


made  some  time  ago.  The  road,  with  it. 
branches,  will  have  about  30U  miles  of  track. 
It  will  give  a  transportation  outlet  to  rich 
mineral  districts  of  Central  Mexico,  as  well 
as  open  up  a  number  of  lar.ge  ranch  prupei 
ties. 


Alabama. 

•J«Bids  are  asked  until  1  p.  m.,  Feb.  27,  by 
Mayor  John  W.  Cook,  Eutaw,  .Ala.,  for  the 
construction  of  8,.500  sq.  yik.  tar-cap  macadam 
.street  paving,  2,8.50  lin,  ft.  cement  curbing  and 
■_',!.50  sq.  yds.  cement  .sidewalks. 

California. 

®Oscar  Ford,  Riversiile,  Cal.,  has  been 
awarded  the  contract  by  the  l.'oard  of  county 
commissioners.  Riverside,  Cal.,  for  macadamiz- 
ing another  section  of  tlie  Bo.x  Springs  Grade, 
I  he  portion  lying  in  Sections  'Ji)  and  3-3  town- 
ship i  south,  range  4  west,  for  .?17,950.  Bids 
were  opened  Feb.  8. 

The  Board  of  Public  Works  of  Los  An- 
geles, Cal.,  plans  to  rush  improvements  on 
.■\lhambra  road  to  connect  with  the  county 
good  roads  main  artery  leading  to  EI  Monte. 
.A  -JU-ft.  roadway  will  be  constructed  with  25- 
ft.  parkways  on  either  side.  Twenty  ft.  of 
the  .^d-ft.  roadway  will  be  paved  with  as- 
phaltum. 

The  Board  of  Supervisors  at  Los  Angeles, 
Cal.,  has  been  requested  by  residents  of  Ar- 
f-S'a,  Cal.,  to  complete  five  miles  of  their 
highway  system   this   summer. 

Colorado. 

.\  bill  was  recently  introduced  in  the  legis- 
lature at  Denver,  Colo.,  by  Charles  R.  Mc- 
Clain,  president  of  the  Arkansas  Gunnison  & 
Grant  Rivers  Highway  Association,  Canon 
City,  Colo.,  asking  for  $.50,000  to  aid  in  the 
construction  of  the  proposed  state  highway 
up  the  Arkansas  and  down  the  Eagle  and 
'Grand  rivers  to  the  state  line,  known  as  the 
Rainbow  route.  C.  .\.  Allen,  Denver,  is  chair- 
man of  the  state  highway  conniiission. 

Delaware. 

The  citizens  of  New  Castle,  Del.,  have  voted 
the  issuance  of  bonds  to  the  amount  of  $.30,000 
fiir  street  improvements. 

Florida. 

^Bids  are  asked  by  Duval  County  Commis- 
sioners, Gail  Barnard,  county  enginter,  Jack- 
sonville, Fla.,  for  paving  portions  of  Lincoln 
■\ve. 

.■\  committee  of  citizens  from  Mcintosh, 
Fla..  has  asked  the  county  commissioners  at 
Ocala.  Fla..  to  build  the  hard  road  from 
Lowell  to  Mcintosh,  which  is  the  main  public 
road    leading    from    Gainesville    to    Ocala. 

Georgia. 

"SThe  H.  S.  Jaudon  Engineering  Co.,  of 
Savannah.  Ga.,  has  been  awarded  the  contract 
by  the  city  council  of  Palatka,  Fla.,  for  the 
con.struction  of  10,.')00  sq.  yds.  of  concrete  side- 
walks for  $0.80  per  sq.  yd.  Bids  were  opened 
Feb.  7.    S.  C.  Stillings  is  city  engineer. 

The  city  council  of  .Americns,  Ga.,  has  or- 
dered the  bonds  sold,  which  were  recently 
voted  for  paving  jjurposes.  The  entire  busi- 
ness district  is  to  be  paxiil  .-it  .in  estimated 
cost   of  $130,000. 

Illinois. 

®Nick  Metz  &  Son  of  Riverside,  111.,  has 
been  awarded  the  contract  Iiy  the  board  of 
local  improvements  of  that  town  for  the  con- 
struction of  sidewalks  ;it  $0.H  per  ft.,  as 
follows:  Xorthwdod- Rd.  along  the  east  ~side 
of  Block  28.  Bartram  Rd.  on  the  east  side 
from  Delaplaine  Rd.  to  Loudon  Rd.  and  west 
side  of  Block  .30.  Loudon  Rd.  and  Northgate 
Rd.  where  they  serve  as  lines  for  Block  30 
.ind  Northgate  Rd.  from  village  limits  to  Lou- 
<lnn  Rd.  on  the  south  side  of  Block  12:  8,700 
lin,    ft.    cement    sidewalk,   -'i    ft.   wide   approxi- 


mating 43,.'i00  sq.  ft.  north  side  of  Ogdeii  .Ave. 
from  the  Desplaines  River  Bridge  to  village 
limits  to  the  east;  2,lU0  lin.  ft.  cement  side- 
walk, .5  ft.  wide,  approximating  10,-")00  sq.  ft. 
west  side  Cowley  Rd.  from  Herrick  Rd.  to 
1-awton  Rd. ;  9.jO  lin.  ft.  cement  sidewalk,  5 
ft.  wide,  approximating  4,7.5i»  sq.  ft.,  Lawton 
Rd.,  Delaplaine  Rd.  to  a  point  ll.j  ft.  east  on 
the  north  side :   14.j  lin.  ft.  cement  walk,  .5  ft. 


wide,    approximating   72.")    sq.    ft. 


Bids    were 
Clark  St., 


opened  Feb.  6.     C.   N.   Roberts, 
Chicago,  Engineer  in  charge. 

The  County  Court  at  Rock  Island,  111.,  has 
coniirmed  the  paving  of  ].")th  .St.  from  2.5th 
.A.ve.,  south  to  the  city  limits  in  Moline,  111. 
Bids  are  to  be  advertised  for  immediately. 
The   cost  will   be  about  $28,000. 

Indiana. 

^Bids  will  be  received  until  10  a.  m,,  Feb. 
25,  by  Board  of  County  Commissioners  at 
Portland,  Ind.,  for  three  road  graders.  W. 
Lea   Smith  is  Auditor  of  Jay  County. 

^Bids  will  be  received  until  1  :30  p.  m., 
March  6,  by  Board  of  County  Commission- 
ers, at  Brownstown,  Ind.,  for  the  construc- 
tion of  a  gravel  road  in  Vernon  township. 
H.  VV.  Wacker  is  Auditor  of  Jackson  County. 

^Bids  will  be  received  until  10  a.  m., 
March  (i,  by  Board  of  County  Commissioners, 
JefTersonville,  Ind.,  for  the  construction  of 
a  gravel  road  in  Vernon  township.  H.  W. 
Wacker  is  Auditor  of  Clark  County. 

^Bids  will  be  received  until  10  a.  m., 
March  6,  by  Board  of  County  Commission- 
ers, Decatur,  Ind.,  for  the  construction  of  a 
macadamized  road  in  Hartford  township.  H. 
S.  Michaud  is  .Auditor  of  .Adams  County. 

^Bids  will  be  received  until  10  a.  m.,  March 
0,  by  Board  of  County  Commissioners  at 
Portland,  Ind.,  for  the  construction  of  a  pub- 
lic highway  in  Noble  township.  W,  Lea  Smith 
is  Auditor  of  Jay  County. 

•J«Bids  will  be  received  until  10  a.  m.,  March 
0,  by  Board  of  County  Commissioners,  Frank- 
lin, Ind.,  for  the  furnishing  of  1,000  yds.  of 
crushed  stone  to  be  delivered  f.  o.  b.  at  White- 
land,  Ind.,  and  500  cu.  yds.  of  crushed  stone 
delivered  f.  o.  h.  Trafalgar.  Ind.  Same  to  be 
sufficiently  small  to  pass  through  an 
inch  and  a  quarter  ring  and  suitable  for  use 
on  public  highway.  William  B.  Jennings  is 
.Auditor   of  Johnson   County. 

•J-Bids  will  be  received  until  1  p.  m.,  March 
0,  by  Board  of  County  Commissioners,  Wil- 
liam'sport,  Ind.,  for  the  construction  of  a 
gravel  road  in  Warren  township.  D.  H.  Mof- 
fit   is  Auditor  of   Warren   County. 

•*«Bids  will  be  received  until  noon,  March 
7,  Board  of  County  Commissioners,  Winarnac. 
Ind.,  for  the  improvement  of  public  high- 
ways by  grading,  draining  and  graveling  the 
sarne.  W.  E.  Muchenburg  is  .Auditor  of 
Pulaski  Countv. 

4>Bids  will  be  received  until  10  a.  m.,  March 
7,  by  Board  of  County  Commissioners,  Lo- 
gansport,  Ind.,  for  the  construction  of  gravel 
roads  in  Jefferson  and  Tipton  and  Jackson 
townships.  J.  E.  Wallace  is  .Auditor  of  Cass 
Countv. 

^•Bids  will  be  received  unlil  2  p.  m.,  March 
7,  by  Board  of  County  Commissioners,  Wash- 
ington. Tnd..  for  the  construction  of  two 
gravel  roads  in  Steel  and  Veale  townships. 
Thomas  Nugent  is  .Auditor  of  Daviess  Coun- 
tv. 

ABids  will  be  recei\ecl  by  I  p.  m..  March 
7.  by  P>car<l  of  County  Commissioners,  Wa- 
bash. Ind.,  for  the  conslrnction  of  two  gravel 
roads    in    Chester    lownsbip,   one   in    Paw    Paw 


township  and  one  in  Noble  township.  J.  P. 
Noftzger   is   .Auditor   of   Wabash   County. 

^Bids  will  be  received  until  1  ;30  p.  m., 
March  7,  by  Board  of  County  Commission- 
ers, Wabash,  Ind.,  for  the  construction  of  a 
public  highway  in  Noble  township.  J.  I' 
Noftzger  is  .Auditor  of  Wabash  County. 

^Bids  will  be  received  until  11:30  a.  m. 
March  11,  by  Board  of  County  Commission- 
ers, Brazil,  Ind..  for  the  construction  of  a 
gravel  road  in  Van  Buren  township.  E.  .A. 
Staggs  is  Auditor  of  Clay  County. 

►J«Bids  will  be  received  until  2  p.  m.,  March 
17,  by  Board  of  County  Commissioners.  Paoli, 
Ind,,  for  the  construction  of  gravel  road  in 
Paoli  township.  Alvin  B.  Ham  is  Auditor  of 
Orange    County, 

®The  Board  of  Public  Works  of  South 
Bend,  Ind.,  has  awarded  Hoban  &  Roach  the 
contract  for  constructing  a  pavement  on  the 
first  alley  west  of  Michigan  St.,  from  Monroe 
to  South  Sts.,   for  $1,255. 

®The  County  Commissioners  at  Hunting- 
ton, Ind.,  have  awarded  the  contract  to  Wil- 
liam Ruppert  for  the  construction  of  the 
Price  Foust  et  al.  road  extending  from  Broad- 
way to  the  L'nion-Huntington  township  line 
for   $3,850. 

®The  County  Commissioners,  Mt.  Vernon. 
Ind.,  have  let  the  contract  for  the  Hume 
gravel  road  extension  in  Robb  township  to 
Stephen  A.  Gano  for  $6,701.  Other  bidders 
were  the  Mt,  Vernon  Construction  Co.,  $7,- 
313,  and  White  &  Eigeman,  $7,300. 

©William  Williams  &  Jacob  Drook  have 
been  awarded  the  contract  by  the  county 
commissioners  at  Marion,  Ind.,  for  the  con- 
struction of  the  Alvin  B.  Scott  highway  in 
Fairmount  township  for  $4,042. 

Wells  County  Commissioners.  Bluffton, 
Ind.,  are  considering  the  proposition  of  re- 
pairing the  lake  road  near  the  Twin  lakes 
in  the   vicinity  of   Bluffton. 

®The  County  Commissioners  at  Marion, 
Ind.,  have  awarded  the  contract  for  the  con- 
struction of  the  .Alvin  Scott  highway  in  Fair- 
mount  township  to  William  &  Jacob  Drook 
for  $4,042. 

®It  is  reported  that  George  H.  Palmer  & 
Co.  have  been  awarded  the  contract  by  the 
Board  of  Public  Works  of  Logansport,  Ind,. 
for  the  paving  of  5th  St..  at  the  following 
bid:  Metropolitan  brick,  $1.70;  Postom.  $1.70: 
Indiana  block.  $1.77.  It  is  probable  that  the 
work  will  be  done  with  Metropolitan  brick. 
Other  bids  were  received  from  Tripper  & 
Sons,  I.  N.  Crawford,  J.  .A.  Beal  and  Michael 
Burke  of   Peru. 

The  board  of  county  commissioners.  Lafay- 
ette. Ind.,  has  postponed  the  date  of  letting 
from  Feb.  8  to  some  time  in  .April  for  the  con- 
struction of  a  gravel  road  in  Tippecanoe  coun- 
tv.    George  W.  Baxter  is  county  auditor, 

Iowa. 

The  Citv  Council  of  Carroll.  la.,  has  de- 
cided to  install  a  number  of  blocks  of  paving 
this  year.  Paving  on  5th  St.,  from  the 
Nortliw-cstern  depot  to  the  Windsor  hotel,  on 
Main  and  .Adams  from  the  railroad  to  0th, 
will  be  put  in  this  year. 

Kansas. 

Representative  Thomas  of  Wyandotte 
County,  Kan.,  has  introduced  a  bill  in  the 
house  of  representatives,  Topeka.  Kan.,  which 
provides  for  the  construction  of  a  boulevard 
between  Fort  Leavenworth  and  Kansas  City. 
Kan.  The  roadwav  is  to  be  built  along 
the    top    of    the   bluffs    overlookin.g    the    Mis- 
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^oun    Kiver.      Brick    is   proposed    as    the   ma- 
lerial. 

Providing  the  state  legislature  enacts  a  spe- 
cial act  empowering  it.  Kearney  and  Grant 
counties,  Kan.,  will  join  in  building  a  county 
road  from  Lakin  to  New  Ulysses,  connecting 
the  county  seats  of  these  counties.  The  road 
would  be  built  through  the  sand  hills  and  it 
:<  estimated  that  $4,000  will  build  it.  L.ikin 
i.<  the  county  seat  of  Kearney  county,  and 
.N'ew  Ulysses  is  the  county  scat  of  Grant 
county. 

Louisiana. 

The  City  Council  of  Crowley,  La.,  has  let 
an  additional  ceiuent  sidewalk  contract  for 
eight  miles  of  4-ft.  walk  to  Dcjcrscy  & 
Bernard.  When  this  work  is  completed  the 
city  will  have  20  miles  of  new  cement  side- 
walks. It  is  contemplated  to  build  about  10 
miles  rrtore. 

Maryland. 

•|»Bids  are  asked  until  noon,  Feb.  27,  by 
Joseph  B.  Harrington  Club  Commissioners  of 
Talbot  county,  Easton.  Md.,  for  grading  and 
macadamizing  about  .f3  mile  of  Dover  Bridge 
Rd.  The  work  includes  a  pivot  drawbridge 
and  TO-ft.  steel  span  over  Choptank  River,  to- 
sether  with  necessary  piers,  abutments,  fender 
work,  etc. 

The  Board  of  Estimates  of  Baltimore,  Md., 
has  approved  the  plan  for  widening  Belair 
road,  submitted  by  the  commissioners  for 
opening  streets.  The  plan  is  to  widen  the 
road  from  North  Ave.,  to  the  city  limits, 
changirg  it  from  40  to  80  ft.  in  width.  The 
cost  of  the  improvement  is  about  $70,000. 
Plans  were  also  submited  by  the  park  board 
for  opening  Gwynn's  Falls  Parkway,  to  be 
constructed  between  that  park  and  Druid  Hill 
Park.  This  is  a  part  of  the  proposed  boule- 
vard to  connect  all  the  parks  in  the  northern 
part  of  the  city.  The  cost  will  be  about 
$80,000.  Ordinances  for  both  improvements 
are  before  the  council.  B.  T.  Fendell  is  City 
Engineer. 

Massachusetts. 

^•Bids  are  asked  until  Feb.  27  by  J.  Ed- 
ward Mullen,  Superintendent  of  Supplies,  Tre- 
uiont  bldg.,  Boston.  MasS..  for  furnishing  800,- 
000  gals,  of  road  oil. 

Michigan. 

®Zeno  &  Johnson  of  Chatham,  Mich.,  have 
been  awarded  the  contract  by  the  county  com- 
missioners of  Marquette  county,  Marquette, 
Mich.,  for  the  construction  of  one  and  one- 
third  miles  of  road  between  the  Marquette 
county  line  and  Skandia,  to  unite  with  the 
Alger  county  road  to  Munising.  The  esti- 
mated cost  is  $4,000.  The  road  must  be  com- 
pleted by  July  1. 

Robert  Rich  of  Menominee,  Mich.,  submit- 
ted the  lowest  bid  to  the  county  commis- 
sioners at  Menominee  for  the  construction  of 
Road  No,  7,  known  as  the  Bayshore  ro^d  from 
the  connecting  link  to  Arthur  Bay  and  thence 
to  Cedar  River.  The  work  includes  an  18  ft. 
crown,  12  ft.  metal,  9  ft.  deep,  totaling  13,000 
cu.  yds.  of  gravel  and  covering  nearly  7% 
miles  in  length.  His  bid  was  $12,6.34.  "  Bids 
were  opened  Feb.  14.  K.  I.  Sawyer  is  county 
engineer.    The  contract  has  not  been  awarded. 

Minnesota. 

^•Bids  are  asked  until  Feb.  24,  by  M.  D. 
Weeks,  village  clerk,  Spooner,  Minn.[  for  the 
laying  of  0,600  lin.  ft.  .5-ft  cement  sidewalk: 
1.800  lin.  ft.  10-ft.  cement  sidewalk;  60  drive- 
ways and  crossings;  1,800  lin.  ft.  combination 
curbing  and  gutter. 

The  city  council  of  Crookston,  Minn.,  has 
referred  the  bids  received  Dec.  13  for  the  con- 
struction of  Westrumite  asphalt  macadam  on 
Ash  St..  from  Houston  .A.ve.,  to  Third  St.,  in- 
cluding 7,143  sq.  yds.  and  E.  Third  St.,  from 
Broadway  to  Elm  St.,  including  2,.381  sq.  yds., 
to  the  street  and  bridge  committee  with  in- 
structions to  report  on  same  at  a  meeting  to 
be  held  Feb.  28.  It  is  estimated  that  the  work 
will  cost  between  $50,000  and  $7-5,000.  The 
contract  awarded  to  the  General  Construction 
Co.,  has  been  vetoed  by  the  mayor.  J.  E.  Car- 
roll is  city  engineer.  A.  M.  Childs  is  city 
clerk. 


City  Engineer  A.  E.  Rhame  of  Red  Wing, 
Minn.,  has  urged  the  Board  of  Public  Works 
to  take  necessary  steps  to  prepare  a  certain 
downtown  district  for  paving.  The  streets 
recommended  for  paving  are :  Main  and  3d 
Sts.,  between  Broadway  and  east  side  of  Plum 
St.;  Bush  St.,  from  railroad  tracks  to  north 
line  of  4th;  Pliun  St.,  from  Main  to  4th. 

Senator  J.  T.  Elwell,  Minneapolis,  Minn., 
has  introduced  a  bill  in  the  senate  asking  for 
an  appropriation  of  $1,000,000  for  road  con- 
struction in  Hennepin  county.  The  bill  pro- 
vides that  any  county  in  the  state  may  issue 
bonds  to  the  extent  of  %  of  one  per  cent  of 
the  assessed  valuation,  for  use  in  building 
roads. 

The  Automobile  club  of  Duluth,  Minn.,  has 
petitioned  the  county  commissioner  at  that 
city  to  improve  the  Miller-Trunk  road  from 
the  city  limits  to  the  White  Face  river,  sur- 
facing the  same  and  establishing  certain  pass- 
ing points  at  frequent  intervals. 

Mississippi. 

The  city  council  of  Columbus,  Miss.,  has  in- 
structed the  engineer  to  prepare  plans  and 
specifications  for  about  4,-500  lin.  ft.  of  con- 
crete curb  and  gutter,  with  storm  sewer  and 
catch  basins.  The  matter  is  to  be  before  the 
city  council  at  its  next  meeting  in  March.  C. 
1..  Wood  is  engineer. 

Missouri, 

The  Board  of  Public  Works  of  St.  Joseph. 
Mo.,  has  ordered  an  ordinance  for  the 
macadamizing  of  22nd  St.,  Garfield  Ave.,  to 
the  south  city  limits,  the  improvement  to  form 
a  conection  with  an  improved  country  road- 
way extending  north  to  the  city  limits  by  way 
of  the  Woodson   sanitorium. 

Nebraska. 

The  City  Council  of  Omaha,  Neb.,  has  been 
petitioned  for  the  repaying  of  Douglas  St., 
from  16th  to  20th  St. 

A  plan  is  on  foot  to  build  a  road  across 
Merrick  county,  40  miles  long,  in  two  days. 
Good  roads  advocates  met  in  Central  City, 
Neb.,  to  discuss  the  matter.  H.  E.  Glatfelter 
and  J.  A.  Hayes  of  Central  City  are  inter- 
ested. 

A  petition  is  being  circulated  in  Norfolk. 
Neb.,  by  George  N.  Beels  of  that  city  asking 
for  the  paving  of  3rd  St.,  from  Norfolk  Ave. 
to  the  Junction. 

New   York. 

A  bill  has  been  introduced  in  the  Senate. 
Albany,  N.  Y.,  providing  for  an  appropria- 
tion of  $1,000,000  for  the  completion  of  good 
roads  routes  from  Watertown  to  Clayton  and 
-Alexandria  Bav  and  through  Onondaga  and 
Oswego  counties  to  Watertown. 

North  Carolina. 

A  bill  is  pending  in  the  house  of  representa- 
tives, Raleigh,  N.  C,  to  establish  a  system 
of  state  highways  in  North  Carolina.  The  bill 
would  provide  for  all  the  state  convicts  ex- 
cept what  are  necessary  for  operating  the 
state  farm,  not  to  exceed  one  hundred,  to  be 
worked  on  the  public  roads,  state  chain-gangs 
to  be  provided,  one  for  each  judicial  district 
and  all  the  county  chain-gangs,  half  the  cost 
of  the  maintenance  of  which  shall  be  met  by 
the  counties  in  the  districts  by  especial  tax. 

®The  Board  of  .Aldermen  of  Elizabeth  City, 
N.  C,  has  awarded  the  contract  for  paving 
Water  St.,  and  intersecting  streets  in  the 
business  districts  to  J.  L.  Lawson  of  Norfolk, 
Va..  for  granite  blocks  at  $1.60  per  sq.  yd. 

Ohio. 

4*Bids  will  be  received  until  noon.  Feb.  28, 
by  Director  of  Public  Service,  Canton,  O.,  for 
furnishing  one  street  flushing  machine.  War- 
ren L.  Barr  is  Clerk. 

®The  Enterprise  Paving  &  Construction  Co.. 
Broadway,  Cleveland,  O.,  has  been  awarded 
the  contract  by  the  board  of  county  comtnis- 
sioners,  Cleveland.  O.,  for  the  -grading  of 
Broadview  Road  No.  .3.  from  Wallings  Cor  ■ 
ners  .School  House  to  Boston  Road  in  Becks- 
ville  and  Strongsville  townships,  for  $28,568. 
Bids  were  opened  Feb.  15  by  J.  F.  Goldenbo- 
gen,  county  clerk. 


Morgan  lownship  citizens,  Scioto  County, 
have  petitioned  the  county  commissioners  at 
Portsmouth,  O.,  for  the  improvement  of  th& 
county  roads  running  through  that   township. 

The  County  Commissioners  at  Portsmouth, 
O.,  have  passed  a  resolution  establishing  a 
county  road  in  Morgan  township.  The  road 
begins  at  Bear  Creek  and  terminates  at  Mc- 
Culloch. 

The  County  Commissioners  at  Youngstown, 
O.,  received  the  following  bids  for  the  plac- 
ing of  a  slag  roadway  with  a  top  of  silica 
gravel  treated  with  Carbo  Via  for  three-quar- 
ters of  a  mile  on  the  Lovcland  Hill ;  the  road 
to  be  built  jointly  Iiy  the  county,  Coitsville 
township  and  the  good  roads  commission: 
Oakley  &  Ensign,  Cortland,  O.  $.5,197;  John 
Colucci,  $5,020;  Coy  Bros.,  Calla,  $5,217;  Ross 
Burko,  $5,007;  L.  H.  Young,  $5,76!);  M.  P. 
Conley,  $5,606;  C.  J.  Chinnick,  Warren,  $5,- 
648;  Ga  Graldini  &  Co.,  $5,911;  McKean  Co., 
$5,457,  and  Chas.  Harris,  $5,721. 

Plans  have  been  prepared  for  the  paving 
of  Park  St..  in  .Ashtabula,  O.,  by  the  engineer- 
ing department.  The  city  council  will  prob- 
ably order  the  inii>rovement  at  its  next  meet- 
ing. 

South  Side  business  men  and  residents  of 
West  Mound  St..  Columbus,  O.,  are  circulat- 
ing a  petition  providing  for  the  paving  of 
West   Mound   St.,  to   Central  Ave. 

The  City  Council  of  Canton,  O.,  has  passed 
an  ordinance  providing  for  the  paving  of  Vir- 
ginia Aye..  Shorb  St.,  and  High  St.  Phil  H. 
Weber  is  City  Engineer. 

A  petition  has  been  introduced  in  the  city 
council  of  Ashtabula,  O.,  asking  for  the  im- 
provement of  Henry  and  Foster  Sts.,  by 
draining,  curbing  and  paving,  and  for  the  ex- 
tension of  a  large  water  main  from  a  point 
in  the  bend  of  Henry  St.,  to  the  intersection 
of  that  street  and  Foster  St.  The  service 
director  has  been  authorized  to  prepare  plans 
and   specifications  for  the  improvement. 

The  City  Council  of  .Ashtabula,  O.,  has 
passed  resolutions  providing  for  the  construc- 
tion of  vitrified  brick  on  a  concrete  founda- 
tion, and  the  same  street  from  Hulbert  to 
High  with  Medina  stone  block  on  a  slag  foun- 
dation. The  resolution  includes  curbing  and 
draining. 

County  Surveyor  L.  .A.  Dillon  and  the 
countv  commissioners.  Haniikon,  O.,  have 
recommended  to  the  state  highway  depart- 
ment the  advertising  for  bids  for  the  paving 
of  the  Venice  road.  Tames  C.  Wonders  is 
state   highway  commissioner. 

Oklahoma. 

®The  Western  Paving  Co.  has  been  awarded 
the  contract  by  the  city  of  Oklahoma  City, 
Okla.,  for  grading  and  constructing  sheet 
asphalt  on  Exchange  Ave.,  from  Pennsylvania 
Ave.  to  Kentucky  .Ave. ;  double  driveway  each 
to  be  25  ft.  wide;  5-in.  concrete  base,  6xl8-in. 
concrete  curb  and  3-ft.  vitrified  brick  gutter. 
Bids  were  opened  Feb.  15. 

City  Attorney  Burt  and  City  Engineer  Kirk- 
patrick  of  Sapulpa,  Okla.,  have  recommended 
to  the  city  commissioners  the  paving  of  ap- 
proximately 100,000  sq.  yds.  of  street.  The 
estimated  cost  of  the  work  is  $200,000.  Bids 
will  probably  be  advertised  for  within  a  short 
time. 

Oregon. 

The  County  Court  at  Baker  City,  Ore.,  con- 
templates making  a  change  in  that  part  of 
the  road  un  McCully's  Fork  from  Granite  St.. 
to  Downie  Diggings,  in  the  city  of  Sumpter. 

A  general  system  of  hard-surface  streets 
is  proposed  for  Sellwood,  Portland,  Ore.  Al- 
ternate streets  will  be  paved  between  Leo  and 
Umatilla  Aves.,  including  Umatilla  Ave.  Some 
of  the  streets  running  north  and  south  are 
included  in  the  improvement  program.  The 
Sellwood  Commercial  club  is  backing  the 
plan. 

The  records  of  City  Engineer  J.  W.  Morris 
of  Portland,  Ore.,  show  that  105.74  miles  of 
street  were  improved  last  year,  as  follows : 
Asphalt,  27.960;  stone  blocks,  1.625;  bitulithic, 
23.106;  hassam,  10.727:  macadam.  4,190; 
gravel,  2.898-  earth  graded,  .35.199,  and  con- 
crete, 1.049.     The  following  is  a  summary  of 
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street  improvements  Imished  up  to  Jan.  1, 
1911;  Asphalt,  46.120;  stone  blocks,  6.606; 
wood  blocks,  1.600;  liitulithic,  54.031;  hassam, 
14.378;  macadam,  62.773;  gravel,  92.979;  plank 
roadway,  5.043 ;  elevated  roadway,  2.927 ;  vit- 
rified brick,  .650;  graded  streets  (earth 
grade),  150.804;  bitimiinous  macadam,  .152; 
concrete.  .049,  a  total  of  438.593  miles.  In  ad- 
dition there  is  .370  miles  of  steel  bridge  and 
.105  mile  of  reinforced  concrete  bridge.  The 
following  roadway  improvement  work  was 
commenced  during  1910.  but  has  not  yet  been 
completed  and  accepted,  hence  is  not  included 
in  the  figures  given  above:  Asphalt.  7.980; 
bitulithic,  1.514;  hassam,  2.483;  stone  blocks, 
.495;  concrete,  .031,  a  total  of  12.503  miles. 
There  was  laid  durinc  the  year  a  total  of 
122.539  miles  of  sidewalk  of  which  6.759  miles 
was  wood  and  the  balance  of  cement.  Of 
this  1.730  pieces,  all  cement,  a  total  of  126,870 
lin.  ft.,  were  laid  liy  private  individuals  in 
accordance  with  instructions  of  the  city  en- 
gineer. The  total  amount  of  cement  walk  in 
place  in  the  city  on  January  1,  1911,  was 
513.177  miles.  The  total  cost  of  roadway  im- 
provement work  performed  during  1910  was 
$4,091,261.76. 

The  city  executive  board  of  Portland.  Ore., 
on  Feb.  14  received  the  following  bids  for 
street  work:  Abernathy  St.  from  Kelly  to 
Corbett.  grading  and  concrete  curbs  and  walks. 
Nat  Costanza.  $1,8.35;  .\rnold  St.  from  East 
34th  to  East  39th.  bitulithic  pavement.  Warren 
Construction  Co.,  $12,274;  East  Couch  from. 
East  24th  to  East  28th  Sts..  liitulithic  pave- 
ment. Warren  Construction  Co..  $10,549 ; 
Christina  Ave.,  grading  and  concrete  curbs 
and  walks.  Giebisch  &  Joplin.  $27(t;  East  11th 
.St.  from  Brooklyn  to  Dent,  Hassam  paving. 
Oregon  Hassam  Paving  Co.,  $9,002;  Emerson 
St.  district,  grading  and  concrete  curbs  and 
walks.  Giebish  &  Joplin.  $50.413 ;  G.  K.  Lund- 
strum.  $51,774,  Baker  Brothers  &  Tomlinson, 
$50,135.  Ehvood  Wiles,  $50,025;  Grand  Ave. 
from  Caruthers  to  Ellsworth,  Hnssam  paving, 
Oregon  Hassam  Paving  Co..  $14,833;  High- 
land St..  from  East  23d  St.  to  East  27th,  grad- 
ing and  concrete  curbs  and  walks.  Giebisch  & 
Joplin.  $2.7:W;  Knott  St.  from  East  24th  to 
East  33d.  grading  and  concrete  curbs  and 
walks.  Joplin  &  Mceks.  $6,659.  Elwood  Wiles, 
$6,607.  Bechill  Brothers.  $6,605;  East  Morri- 
son St,,  grading  and  concrete  curbs  and  walks. 
Bechill  Brothers,  $1,194;  Joplin  &  Meeks, 
$1,232;  East  19th  St.  from  Broadway  to  Tilla- 
mook, grading  and  concrete  curbs  and  walks. 
Baker  Brothers  &  Tomlinson.  $5,151  ;  Portland 
Bd.  from  Vancouver  to  Union,  grading  and 
concrete  curbs  and  walks.  Giebisch  &  Toplin, 
$8,011.  McSween  &  Son.  $7,640;  East  7th  St. 
from  Alberta  to  Wvgant.  grading  and  concrete 
curbs  and  walks.  Bechill  Brothers.  $1,444.  C. 
A.  Akerson,  $1,410;  East  17th  St.  from  Alberta 
to  Killingsworth,  grading  and  concrete  curbs 
and  walks.  Coast  Construction  Co..  $3,534, 
Giebisch  &  Joplin.  $3,609.  C.  A.  Akerson, 
$:i579.  Bechill  Brothers.  $3,417;  East  17th  St. 
from  .Alberta  to  Prescott,  grading  and  con- 
crete curbs  and  walks.  Coast  Construction  Co., 
$3,045.  Bechill  Brothers,  $3,147;  East  22d  St. 
from  Highland  to  Dekum,  grading  and  con- 
crete curbs  and  walks,  Giebisch  &  Joplin, 
$3,(173.  Joplin  &  Meeks,  $2,935;  East  23d  St. 
from  Alberta  to  Prescott.  grading  and  con- 
crete curbs  and  walks.  Coast  Construction 
Co..  $.3,957,  Giebisch  &  Joplin,  $2,847;  East 
24th  from  Holgate  to  Gladstone,  grading  and 
concrete  curbs  and  walks.  Giebisch  &  Joplin, 
$2,421,  Keenan  Brothers,  $2,532;  East  24th- 
from  Holman  to  Dekum.  grading  and  concrete 
curbs  and  walks.  Giebisch  &  Joplin.  $.3,959, 
Bechill  Brothers,  $3,814;  East  25th  St.  from 
Gladstone  to  Holgate,  grading  and  concrete 
curbs  and  walks.  Joplin  &  Meek.s,  $2,654. 
Keenan  Brothers.  $2,565;  East  25th  St.  from 
Division  to  Tibbetts,  .  grading  and  concrete 
curbs  and  walks.  Jophn  &  Meeks.  $3,960, 
Keen  Brothers,  $3,892;  Giebisch  &  Joplin. 
$;^.940;  East  20th  St.  from  Holman  to  Dekum. 
grading  and  concrete  curbs  and  walks.  Gie- 
bisch &  Joplin.  $4,099,  Bechill  Brothers.  $3,902. 
Joplin  &'  Meeks,  $3,929;  East  27th  St  from 
lliilman  to  Dekum.  grading  and  concrete  curbs 
and  walks.  Bechill  Bros..  $3,007;  Giebisch  & 
Joplin.   $3,901.   Joplin   &   Meeks.   $3,705;    Ea.st 


30th  St.  from  Division  to  Clinton,  grading  and 
concrete  curbs  and  walks,  Giebisch  &  Joplin, 
$1,028,  Joplin  &  Meeks.  $1,667,  Keenan  Broth- 
ers, $1,880;  East  Yamhill  St.  district,  grading 
and  concrete  curbs  and  walks,  Giebisch  & 
Joplin,  $7,984.  Bechill  Bros.,  $7,700,  Joplin  & 
Meeks,  $7,489.   O'Neill  &  Co.,  $7,474. 

Pennsylavnia. 

®John  McCormich  &  Son  have  been  awarded 
the  contract  by  the  city  council  of  Erie.  Pa., 
for  paving  20th  St.  from  Peach  to  Chestnut 
St..  with  asphalt  for  $0.86  per  sq.  yd.  Bids 
were  opened  Feb.  13. 

Good  roads  bills  have  been  introduced  in  the 
State  Senate.  Harrisburg.  Pa.,  providing  for 
the  virtual  reorganization  of  the  present  state 
highway  department.  One  bill  amends  the 
state  constitution  so  as  to  give  the  state  the 
right  to  borrow  $50,000,000,  provides  for  a 
system  of  trunk  lines  throughout  the  state  con- 
necting with  every  county  seat  and  every  town 
of  importance.  The  state  is  divided  into  50 
districts,  with  the  state  having  supervision 
over  all.  Various  positions  are  provided  which 
carry  salaries  aggregating  $142,400,  as  fol- 
lows :  One  highway  commissioner,  $8.000 ; 
first  assistant  commissioner.  $6,000;  second  as- 
sistant commissioner,  $5,000;  chief  engineer, 
$4,000;  engineer  of  bridges.  $3,600;  fifty  super- 
intendents of  highways  at  $1,500  each,  $75,000; 
six  assistant  engineers.  $2,400  each,  $14,400; 
chief  draughtsman,  $2,400;  eight  assistant 
draughtsmen.  $1,800  each.  $14,000;  chief  clerk, 
$2,400;  two  clerks.  $1,200  each.  $2,400;  two 
stenographers.  $1,200  each.  $2,400;  two  book- 
keepers, $1,200  each,  $2,400. 

Petitions  to  the  county  commissioners,  Pitts- 
burg, Pa.,  and  to  the  state  highway  commis- 
sioners. Harrisburg.  Pa.,  are  being  circulated 
for  the  reconstruction  .of  the  Puckety  Creek 
road,  beginnin.g  near  the  Parnassus  Borough 
line  and  extending  easterly  through  West- 
moreland County  inti'  Plum  townsh'p.  .M!eg- 
heny   County. 

South   Dakota. 

The  Citv  Council  of  Mitchell,  S.  Dak.,  has 
decided  to  construct  a  boulevard  out  to 
Graceland  cemetery.  The  boulevard  will  start 
on  Wisconsin  St.,  just  north  of  the  Omaha 
right  of  way.  The  estimated  cost  of  the  im- 
provement is  $1,000. 

Tennessee. 

Plans  have  been  made  by  S.  E.  Ayres  of 
Kjioxville,  Tenn.,  for  the  construction  of 
about  10,000  sq.  yds.  of  tar  macadam  paving 
for  the  borough  of  Mountain  View,  Knoxville, 
estimated  to  cost  $9,000.  The  foundation  will 
be  of  rolled  rock.  3-in.  in  size,  9-in.  thick. 
About  8,000  cu.  yds.  of  earth  and  rock  exca- 
vation will  be  required  at  an  estimated  cost  of 
$5,000.  The  contract  will  be  let  about  March 
15.  C.  L.  Mabrey,  Box  85.  Knoxville,  Tenn., 
has  charge  of  the  work. 
Texas. 

^•Bids  are  asked  until  March  4.  by  L.  S. 
Polk.  City  Secretary,  Sweetwater.  Tex.,  for 
the  construction  of  about  22.0(10  sq.  yds.  of 
macadam-asphalt  street  paving,  accordiiig  to 
specifications  on  file  in  office  of  city  en.gineer. 

•I-Bids  will  be  received  until  March  4,  by  L. 
S.  Polk,  Citv  Secretary,  Sweetwater,  Texas, 
for  the  construction  of  about  22,000  sq.  yds. 
of  macadam-asphalt  street  paving  in  the  city 
of  Sweetwater,  Tex.,  all  bids  to  be  submitted 
as  follows:  A.  There  shall  be  two  bids  speci- 
fying the  price  per  sq.  yd.  at  which  bidder 
offers  to  do  the  work;  d)  one  to  include 
grading  to  he  figured  by  the  cu.  yd.,  with  a 
haul  of  100  to  700  ft.;  (2)  one  without  such 
grading  and  haul.  B.  Specifications  for  such 
work  may  be  obtained  at  office  City  Engineer, 
Sweetwater.  Tex.  C.  Each  bid  shall  be  ac- 
companied with  a  certified  check  in  sum  of 
$500,  payable  to  Mayor  of  Sweetwater,  as  a 
guarantee  to  city  that  such  bidder  wdl  ex- 
ecute satisfactory  contract  and  furnish  satis- 
factory bond,  and  that  work  shall  be  begun 
within  thirty  days  from  the  date  of  such 
award  of  contract.  D  All  bids  shall  be  sealed, 
signed  by  bidder,  mailed  to  L.  S.  Polk,  City 
Secretary. 

(?The   Citv    Commissioners    of   Dallas.    Tex.. 


have  let  the  contract  for  the  paving  of  Market 
St.,  from  Jackson  to  Pacific  to  D.  J.  Grigsbv 
for  $13,500. 

®The  City  Commissioners  of  Dallas.  Tex.. 
have  let  the  contract  to  the  Tfexas  Bitulithic 
Co.  for  paving  of  South  Hardwood  St.,  from 
Jackson  to  Forest  Aves.,  for  $2.30  per  sq.  yd. 

Citizens  of  Eagle  Lake,  Tex.,  will  vote 
Mar.  7  on  the  proposition  of  issuing  bonds  to 
the  amoimt  of  $250,000  for  road  improvement. 

The  Young  Men's  Progressive  League  of 
Jacksonville,  Tex.,  has  appointed  a  committee 
to  aid  in  working  up  and  arranging  for  hold- 
ing an  election  in  the  Jacksonville  justice  pre- 
cinct, which  covers  an  area  of  a  radius  of 
about  five  miles  adjacent  to  this  town,  for  the 
purpose  of  bonding  the  precinct  to  build  roads 
leading   into   town. 

The  Cor.nty  Commissioners  at  Beaumont, 
Tex.,  have  been  petitioned  for  the  improve- 
ment of  the  Concord  road  between  the  end 
of  the  shelled  portion  near  Rosedale  and  the 
terminus  of  the  road  at  Pine  Island  bayou, 
where  the  Hardin  county  line  begins,  a  dis- 
tance of  about  3%  miles. 

The  citizens  of  Boutell-Granger  justice  pre- 
cinct have  presented  a  petition  to  the  commis- 
sioners at  Georgetown.  Tex.,  asking  for  an 
election  on  a  bond  issue  of  $100,000  for  roads 
in  that  precinct.  The  election  will  be  called 
some  time  in  March. 

Several  paving  petitions  are  being  circulated 
in  the  northern  section  of  Fort  Worth.  Tex., 
for  the  paving  of  Ellis  Ave.,  from  Central 
to  14th  St.,  and  Central  Ave.,  west  to  North 
Houston  St. 

The  Directors  of  the  Chamber  of  Commerce 
of  Comanche,  Tex.,  at  a  recent  meeting  unan- 
imousl"  decided  to  petition  for  a  $100,000  road 
bond  issue  for  Commissioners'  Precinct  No.  1. 

A  petition  is  being  circulated  in  Fort  Worth. 
Tex.,  providing  for  the  paving  of  Taylor  St., 
from  Belknap  to  the  Texas  and  Pacific  tracks. 

The  city  secretary  of  Dallas,  Tex.,  has  been 
instructed  by  the  municipal  commissioners  to 
advertise  for  bids  for  the  paving  of  Jefferson 
St..  from   10th   to  Tyler. 

The  City  Council  of  Brownsville,  Tex.,  has 
passed  ordinances  ordering  an  election  March 
14  on  the  question  of  issuing  bonds  aggregat- 
ing $140,000  as  follows:  $80,000  for  street 
paving;  $35,000  for  improvement  of  city  water 
system,  $15,000  for  improvement  of  electric 
light  svstem.  $12,000  for  improvement  of  mar- 
ket place  and  city  hall,  and  $3,000  for  a  new 
slaughter  house.  It  is  planned  to  pave  Eliza- 
beth St.,  and  a  number  of  cross  streets  in  the 
business  district. 

Several  business  men  of  Abilene,  Tex.,  have 
started  a  movement  whereby  there  will  be 
several  more  blocks  of  bitulithic  paving  laid  in 
the  business  section  of  town  than  the  city's 
contract  calls  for.  The  streets  to  be  extend- 
ed if  successful,  will  be  Pine  St..  two  blocks 
north  of  the  present  paving  and  in  front  of 
the  Federal  court  house  and  postoffice  and 
others. 

Utah. 

®The  Board  of  Public  Works  of  Salt  Lake 
City,  Utah,  has  awarded  the  contract  for  side 
waik  extension  No.  153,  on  9th  Ave.,  between 
K  and  M  .A.,  except  for  165  ft.  on  the  south 
side  running  east  from  K  St..  to  L.  L,  God- 
dard    for   $1,296. 

Virginia. 

•J*Bids  are  asked  until  12:30  p.  m.,  March  1. 
bv  the  Board  of  Control  of  Norfolk.  Va,.  W. 
T.  Brooke,  City  Engineer,  for  regulating  and 
constructing  4.125  sq.  yds.  of  smooth  surface 
pavement   on    Bank    St. 

^P.ids  arc  asked  until  Marcli  6.  by  Board  of 
Public  Works.  W.  A.  Harris,  Secretary, 
Spottsylvania,  Va.,  for  constructing  1%  mile 
of   macadam   road. 

®The  Permanent  Road  Commission  of  Nor- 
folk County,  Portsmouth,  Va  ,  has  awarded 
contracts  for  the  construction  of  a  macadam 
roadwav  in  upper  Magisterial  district,  .and 
for  the  construction  of  two  miles  of  macadam 
roadwav  in  the  vicinity  of  Centerville,  on 
what  is'ljnown  as  the  Great  Bridge  road.  The 
Dalby-Nottingham  Co.,  at  $4,700  secured  the 
contract  for  the  Glasgow  St.  improvement,  and 


4«  indicates  work  now  open  for  bids.        ®  indicates  a  contract  let  recently. 
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J.  Ueiibv   securoil   the  contract    lor   llic   Groat 
Bridge  roadway  at  $11,891. 

®John  B.  Robertson  has  been  awarded  the 
contract  by  the  permanent  roatl  commission 
of  Norfolk  Comity,  I'ortsmoutli,  \'a.,  for  haul- 
ing stone  in  the  Western  Branch  magisterial 
district  lor  $.34  per  ton. 

Washintgon. 

The  State  Senate,  Olympia,  Wash.,  has 
adopted  a  resolution  introduced  by  Senator 
.\rvid  Rydstrom  of  Tacoma.  asking  the  fed- 
eral government  to  appropriate  $o(\0i)0  for  the 
construction  of  the  Mount  Tacoma  road.  The 
government  is  asked  to  complete  the  roads 
in  the  National  park  up  over  the  Nisqually 
glacier  and  the  numerous  trails  and  then  start 
work  on  the  road  through  the  fores*,  reserve 
toward  the  Big  Bottom  country. 

®Tuttlc  &  Maloney  have  been  awarded  the 
contract  by  the  board  of  county  commission- 
ers, Montesano,  Wash.,  for  planking  4,U00  ft. 
of  road  running  east  from  South  Montesano. 
When  the  contract  is  finished  it  is  planned  to 
continue  the  road  under  contract  for  a  dis- 
tance of  2,000  ft.  and  then  to  connect  with  the 
Vesta  Creek  road. 

The  County  Commissioners  at  South  Bend, 
Wash.,  have  been  asked  to  set  aside  $60,000 
of  the  road  bonds  voted  last  fall  to  build  the 
macadam  road  which  has  been  started  from 
South  Bend  and  runs  to  Bay  Centre  and  then 
south  to  the  Nema  and  Nasel. 

The  Trout  Lake  Good  Roads  Club,  Trout 
Lake,  Wash.,  has  been  organized  with  Dr.  A. 
G.  Belsheim,  president,  and  William  Coate, 
secretary  and  treasurer.  The  club  has  availa- 
ble $2,800  which  the  committee  recommends 
distributing  as  follows:  $1,COO  on  the  stage 
road  between  Guler  and  the  McCracken  fruit 
ranch    three  miles   north   of   Husum ;   $300   in 


repairing  the  sawmill  road  ;  $liHi  lur  the  Tag- 
gart  road  leading  from  Trout  Lake  postotlico 
to  laurel;  $oO  for  rcpairnig  the  Klmcr  Wright 
road:  $100  on  iho  1  lukc-Mourc  road;  $160 
on  the  Byrket  road,  and  $100  on  the  Ice  Cave 
road.  The  representatives  of  Klickitat  county 
in  tlic  legislature  have  been  urged  to  favor 
bonding  of  road  districts  for  the  purpose  of 
macadamizing  roads. 

Wisconsin. 

•J-Bids  will  be  received  until  2  p.  m.,  March 
1,  by  J.  P.  Keating,  City  Clerk,  Neenah,  Wis., 
for  7,500  sq.  yds.  of  pavement.  Material  to 
be  tar  macadam,  concrete  sarcolithic  or  creo- 
sote block.    John  Le  Tourneus,  Engineer. 

The  citizens  of  Plover,  Wis.,  have  voted 
the  issuance  of  bonds  to  the  amount  of  $3,000 
for  the  construction  of  a  macadam  road  be- 
tween Plover  and  Stevens  Point.  A  like 
amount  must  be  raised  by  private  subscrip- 
tion before  the  money  will  be  available. 

The  city  of  Madison,  Wis.,  is  considering 
the  purchase  of  two  mechanical  street  sweep- 
ers for  cleaning  its  asphalt,  brick,  and  oiled 
macadam  streets.  The  city  also  has  under 
consideration  the  buying  of  a  combined  auto 
patrol  and  ambulance. 

The  City  Council  of  Racine,  Wis.,  has  com- 
pleted the  budget  for  the  year  1911,  included 
in  which  are  the  following  improvements : 
Paving — Fourth  St.,  from  Main  St.  to  4th  St. 
bridge.  $2,4^0;  3rd  St..  from  Lake  Ave.  to 
Main  St.,  $1,677.80;  alley  west  of  Main  St., 
between  4th  and  5th  Sts.,  $48;  Villa  St.,  from 
16th  St.  to  DeKoven  Ave.,  $1.450 :  North  Erie 
St.,  from  Dodge  St.  to  St.  Patrick  St.,  $4,815; 
North  Erie  St.,  from  St.  Patrick  St.  to  the 
citv  limits,  $3,052;  Erie  and  Dodge  Sts.,  from 
State  St.  to  Main  St.  $4,200;  8th  St.,  from 
Racine  St.  to  Center  St.,  $450;  9th   St..   from 


Washington  Ave.  to  Center  St.,  $90L27 ;  Kin- 
/ie  Ave.,  from  Kinzie  Ave.  bridge  to  Graham 
St.,  $11,500;  resurface  Asylum  Ave.,  south  ot 
C.  M.  &  St.  P.  Ry.,  $300;  West  Boulevard, 
from  12th  St.  to  Cemetery  gate,  $270;  LaSalle 
St.,  from  Liberty  St.  to  Douglas  .'Xve.,  $4,500 ; 
Milwaukee  .'\ve.,  from  State  St.  to  High  St., 
using  present  macadam  foundation,  $5,650 
Grading — De  Koven  Ave.,  from  ^Visconsin 
St.  to  C.  &  N.  W.  Ry.,  $1,000;  UiSallc  St.. 
from  Wewaunce  St.  to  St.  Patrick  St..  fill  in 
from  other  sections,  no  cost ;  Stannard  St.. 
$1,150;  Walnut  St.,  $36.50;  Chcrrv  St.  $33: 
Elm  St.,  $84.35:  fill  in  right  of  way  C.  M.  & 
St.  Paul  Ry..  between  10th  and  lltli  St,  same 
being  done  by  C.  M.  &  St.  P.  Ry..  no  cost ; 
Summit  Ave.,  from  Albert  St.  to  Kewaunee 
St.,  $300;  High  St.,  from  Charles  St.  to  West 
Citv  Limits,  $.550:  Race  St.,  $350;  Roc  Ave.. 
$209;  River  St..  $300;  10th  St.,  from  Racine 
St.  to  Pearl  St.,  $3.52;  Spring  St.,  $.5.50 
Stree  Openings— Hilkcr  PI.,  $3,000;  Davis 
PI.,  $1,800:  West  6th  St..  $1,.500;  Franklin  St.. 
from  12th  to  13th  St.,  $500;  De  Koven  Ave., 
west  of  Holborn  St.,  S2,000;  Quincv  .\ve.. 
across  C.  M.  &  St.  P.  Rv.  right  of  w.ay,  $800: 
alley  east  of  C.  M.  &  St.  P.  Ry.,  between  10th 
and  11th  Sts.,  no  cost.  Miscellaneous — Re- 
taining wall  on  the  north  side  of  Kewaunee 
St.,  $800;  cement  curbing  on  Clif?  Ave.,  ad- 
joining the  Jeflerson  school,  $86;  building  new 
engine  house  for  Engine  companv  No.  2. 
$7,500. 

Canada. 

®H.  B.  Gilmour  of  Vancouver,  B  C.  has 
been  awarded  the  contract  by  the  city  of  Van- 
couver, B.  C,  for  furnishing  a  new  road  roller 
weighing  not  less  than  15  tons  for  $3,470.  It 
is  to  be  a  Waterous  engine.  Bids  were  opened 
Feb.  14  by  William  McQueen,  city  clerk. 
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Arkansas. 

®The  Vincennes  Bridge  Co.,  Vincennes,  Ind., 
has  been  awarded  the  contract  for  the  con- 
Big  Yran  Bayou,  consisting  of  two  75-ft. 
spans.  The  superstructure  is  to  be  of  con- 
crete. Lake  Village,  Ark.,  is  County  seat  of 
Chicot  County. 

The  Argenta  St.  Railway  Co.  has  under 
consideration  the  construction  of  a  bridge 
across  the  Arkansas  River  to  connect  the 
cities  of  Little  Rock  and  Argenta,  Ark.  George 
F.  Brockman,  .A.rg^nta,  Ark.,  is  Superintendent 
of  the  company. 

California. 

©Information  received  from  Redlands,  Cal., 
state  that  Anderson  &  McElvaine,  San  Ber- 
nardino, Cal.,  have  been  awarded  the  contract 
for  the  construction  of  four  bridges  across 
the  Mission  storm  ditch  in  Redlands,  Cal. 

County  Surveyor,  Ventura,  Cal.,  is  preparing 
plans  and  specifications  for  the  construction 
of  a  new  county  highway  bridge  to  be  erected 
over  the  Saticov,  near  Oxnard.  Steel  and  con- 
crete will  be  the  material  used. 

The  Santa  Fe  System,  A.  F.  Robinson,  Chi- 
cago, 111.,  Bridge  Engineer,  plans  on  renewing 
their  bridge  No.  A-26  at  Visalia,  Cal.,  at  an 
estimated  cost  of  $7,300. 

The  property  owners  of  Seventh  St.,  in 
San  Bernardino,  Cal.,  are  said  to  be  circu- 
lating a  petition  demanding  that  the  city  coun- 
cil construct  a  concrete  culvert  over  the  Town 
Creek,  between  D.  and  Arrowhead  Aves.,  in 
place  of  the  old  wooden  structure. 

The  California  Development  Board  of  San 
Francisco,  Cal.,  has  adopted  resolutions  recom- 
Tnending  to  the  governor  and  legislature  that 
a  state  survey  be  made  for  a  suspension  or 
pier  bridge  at  or  about  the  Carquinez  Straits 
and  that  a  sufficient  fund  be  appropriated  to 
■carry  out  the  recommendation. 

Bids  are  being  received,  it  is  reported,  by 
the  County  Supervisors,  at  Auburn,  Cal.,  for 
the  construction  of  a  bridge  across  the  north 
fork  of  the  American  River  on  the  Auburn 
and  Forest  Hill  grade. 


Florida. 

4*Bids  are  ordered  until  9  a.  m.  Feb.  24,  by 
Duval  County  Commissioners,  Gail  L.  Bar- 
nard, County  Engineer,  Jacksonville,  Fla.,  for 
the  construction  of  a  15  ft.  span  reinforced 
concrete  culvert. 

•J«Bids  will  be  received  until  Feb.  27  by 
Board  of  Public  Works,  Jacksonville,  Fla., 
for  the  construction  of  a  bridge  on  East  Bay 
St.  spanning  Hogan's  Creek. 

®The  Southern  Bridge  Co.,  Birmingham, 
Ala.,  has  been  awarded  the  contract  for  the 
construction  of  the  Lake  Worth  Bridge  Com- 
pany's bridge  over  Lake  Worth.  The  cost  of 
the  work  is  estimated  at  about  $30,000.  J. 
McDonald,  West  Palm  Beach,  Fla.,  is  .Archi- 
tect. 

Idaho. 

Advices  from  McCammon,  Ida.,  state  that 
practically  all  of  the  wagon  bridges  between 
Bancroft  and  Pocatello,  Ida.,  have  been  des- 
troyed by  high  water  in  the  Portneuf  River, 
and  that  the  construction  of  bridges  to  re- 
place the  missing  ones  will  necessitate  the  ex- 
penditure of  a  large  amount  of  money. 

Illinois. 

The  Chicago  Great  Western  Ry.  will,  it  is 
reported,  proceed  at  once  toward  the  construc- 
tion of  a  new  main  line  bridge  over  the  Mis- 
sissippi River.  This  improvement  has  been 
under  consideration  by  the  company  for  some 
time  and  has  finally  been  made  possible  by  the 
passage  of  the  Stevens  Bill  by  the  Senate.  C. 
Chandler,  Chicago,  111.,  is  Engineer  Bridges 
and  Buildings  of  the  Chicago  Great  Western 
R.  R. 

^Bids  will  be  received  until  1  p.  m.,  Feb. 
25,  by  Commissioners  of  Creek  tJnion  Dis- 
trict No.  1,  in  the  towns  of  Creek  and  Friend 
Creek,  counties  of  Dewitt  and  Macon,  Illinois, 
for  tlie  construction  of  ten  farm  bridges  hav- 
ing 20  ft.  span  with  12-ft.  roadway.  Frank 
Withers  is  Chairman  of  the  Commission. 

The  Santa  Fe  System  has  planned  to  renew 
several   bridges   on   the   Valley    Division    and 


bridges  Nos.  A-978,  A-979,  D-978.  B-97S. 
D-977  and  C-977  will  be  started  shortly.  A.  F. 
Robinson,  Chicago,  111.,  is  Engineer  of  Bridge.s. 

Citizens  of  Fulton,  111.,  have  under  discus- 
sion the  proposition  to  remove  the  wagon 
bridge  over  the  Cattail  slough  northeast  of  the 
town  and  replace  the  structure  with  a  con- 
crete culvert.  The  cost  of  the  work,  including 
the  filling  necessary,  is  estimated  at  about 
$L8C0. 

Indiana. 

Board  of  County  Commissioners,  Muncic 
Ind.,  has  been  petitioned  by  taxpayers  resid 
ing  on  West  Main  St.  and  in  Normal  City  to 
take  some  action  toward  the  construction  of  a 
bridge  across  White  River  on  West  Main  St 
in  that  city. 

®The   contract   for  the   construction   of   the 
Lick  Creek  Bridge  has  been  awarded  by  thu 
Commissioners   of   Marion      County,     Indian 
apolis,  Ind.,  to  Charles  Hoover,  at  $1,635. 

County  Engineer  of  Vigo  County,  at  Terrc 
Haute,  Ind.,  has  completed  plans  and  specifi 
cations  for  the  construction  of  the  bridge  across 
Sugar  Creek  on  the  State  Line  road  and  bids 
for  the  work  will  soon  be  advertised.  The 
cost  of  the  work  will  be  divided  as  follows : 
Vigo  County,  one-half;  Edgar  County,  111,, 
one-fourth,  and  the  township  of  Elbridge  will 
pay  the  other  fourth. 

The  County  Commissioners  at  Goshen,  Ind.. 
have  made  an  appropriation  of  $2,000  for  the 
construction  of  a  new  bridge  over  Rock  Run 
on  the  Fish  Lake  Road  to  take  the  place  of 
the  structure  removed  some  time  ago  to  per 
mit  the  dredging  of  the  stream. 
Iowa. 

•J»Bids   will   be   received   until   March    ti.   b> 
Board  of  Supervisors,  Cedar  County,  at  Tip 
ton,  la.,   for  the  construction  of  concrete  cul- 
verts,    T.  C.  Mofiit  is  County  Auditor. 
Kansas. 

The  County  Commissioners  at  Wichita, 
Kan.,  have  voted  in  favor  of  the  erection  of 
three  new  bridges  in  Sedgwick  County      One 


•I*  indicates  work  now  open  for  bids.        ®  indicates  a  contract  let  recently. 
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of  the  pile  bridges  will  be  erected  between  sec- 
tion 5  of  Waco  township  and  section  32  of 
Delano  township  at  an  estimated  cost  of  $1,- 
049.  Another  will  be  erected  between  sections 
16  and  17  of  Attica  township  at  a  cost  of  $G59. 
A  pile  bridge  will  be  erected  between  sections 
13  and  14  of  Erie  township  at  a  cost  of  $480. 
The  commissioners  voted  to  advertise  for  bids. 

Kansas  City,  Kan.,  and  Rosedale  are  to  take 
up  the  matter  of  building  a  railroad  bridge 
connecting  the  two  places  and  installing  tracks 
thereon  which  will  be  leased  to  any  transpor- 
tation  companies   wishing   to   cross. 

®The  Missouri  Valley  Iron  &  Bridge  Co., 
Leavenworth,  Kan.,  has  been  awarded  the 
construction  of  two  steel  bridges,  one  over  the 
Sans  Bois  Creek  near  Rock  Ford,  to  be  90 
ft  long,  and  the  other  over  Sans  Bois  Creek 
at  Bunker  Hill,  to  be  110  ft.  long.  The  cost 
of  the  structures  will  be  about  $3,000  and  $3,- 
474  respectively. 

Kentucky. 

Advices  from  Paducah,  Ky.,  state  that  the 
commissioners  of  McCracken  County  are 
planning  the  construction  of  12  steel  bridges 
each  not  to  exceed  38  ft.  in  length. 

Bridge  Commissioners  of  Hardin  and  Jeffer- 
son Counties.  Ky.,  have  finally  succeeded  in 
securing  all  the  necessary  right  of  way  for  the 
construction  of  the  proposed  bridge  over  the 
Salt  River  between  those  counties  and  it  is  ex- 
pected that  work  will  start  immediately  on  the 
improvement  which  is  estimated  to  cost  be- 
tween $60,000  and  $70,000,  ten-elevenths  of 
which  will  be  paid  by  Jefferson  county,  of 
which  Louisville,   Ky.,  is  the  county  seat. 

Louisiana. 

®Advices  from  Houma,  La.,  state  that  the 
Police  Jury  has  awarded  the  contract  for  the 
construction  of  a  steel  bridge  across  Bayou 
Terrebonne  at  Presquile  to  the  Leverich 
Bridge  Co.,  tort  Wortn,  Texas,  at  $2,950. 

Michigan. 
City  Engineer  of  Saginaw,  Mich.,  has  been 
instructed  to  preoare  plans  and  estimates  of 
the  cost  of  constructing  a  new  bridge  to  re- 
place the  present  Johnson  St.  bridge.  It  is 
proposed  to  erect  a  structure  600  ft.  in  length 
with  20-ft.  roadway  and  two  5-ft.  walks.  The 
improvement,  it  is  estimated,  will  necessitate 
an  expendiutre  of  about  $85,000. 

Minnesota. 

^Bids  are  asked  until  1  p.  m.  March  10,  by 
Peter  Backlund,  Chairman  Town  Board, 
Grasston,  Minn.,  for  the  construction  of  a 
steel  bridge  across  Rice  Creek  of  a  span  of 
50  to  75  ft.  Plans  and  specitications  will  be 
on  exhibition   on   day  of   sale. 

A  hill  is  niiw  before  the  legislative  com- 
mittee authorizing  the  construction  of  a  bridge 
across  the  Mississippi  River  at  42d  Ave.  N., 
Minneapolis,  Minn.,  and  the  issuance  of  $200,- 
000  of  bonds  for  the  purpose. 

Missouri. 

•{•Bids  will  be  received  until  March  7,  by 
Board  of  County  Commissioners,  Rockport, 
Mo.,  for  the  construction  of  two  steel  high 
truss  bridges,  90  ft.  long,  on  steel  foundations, 
to  be  erected  across  the  new  ditch  now  being 
constructed  by  the  Phelps  City  Dyke  and 
Drainage  District.  Certified  check  for  $500 
must  accompany  each  bid.  W.  E.  Shandy  is 
Highway   Engineer. 

It  is  reported  that  the  Manufacturers  Ry. 
has  under  consideration  the  construction  of 
an  additional  bridge  over  the  Mississippi  Riv- 
er in  South  St.  Louis.  John  J.  Baulch,  St. 
Louis,  Mo.,  is  Superintendent  of  the  company 

Nebraska. 

®H.  F.  Ward  &  Co.,  of  IVcuniseh,  Neb., 
have  been  awarded  the  contract  by  the  Coun- 
ty Commissioners  at  Minden,  Neb.,  for  the 
construction  of  bridges  in  Kearney  county 
during  1911.     Bids  were  opened  Feb.  14. 

®Advices  from  Beatrice,  Neb.,  state  that  the 
County  Board  has  awarded  the  contract  for 
the  construction  of  bridges  to  the  Standard 
Bridge   Co.,  of  Omaha.    Nebr. 

In  regard  to  the  stock  company  formed,  as 
mentioned  in  our  last  issue,  to  build  a  toll 
bridge  across  the  Platte  River  near  Ashland, 


we  are  m  receipt  of  information  stating  that 
as  proposed  the  bridge  will  be  950  ft.  long,  be- 
ing built  of  part  steel  and  pile.  Subscriptions 
amounting  to  about  $11,000  have  been  made 
and  it  is  believed  that  the  contract  will  be  ad- 
vertised within  the  next  two  weeks.  F.  E. 
White,  Cashier  Ashland  National  Bank,  Ash- 
land, Nebr.,  is  interested. 

®The  Board  of  County  Supervisors,  Kear- 
ney, Nebr.,  has  awarded  the  contract  for 
bridge  and  repairs  to  W.  C.  Gibson,  Loop 
City,  Nebr.  J.  W.  Higgins  is  Commissioner 
of  Bridges. 

®The  County  Commissioners,  Plattsniouth, 
Neb.,  have  awarded  the  contract  for  the  con- 
struction of  the  county  bridges  to  the  Nebras- 
ka Construction  Co. 

New  Jersey. 

®The  Owego  Bridge  Co.  has  been  awarded 
a  contract  for  the  erection  of  a  concrete  and 
iron  bridge  over  the  Salem  Creek  at  Woods- 
town,  N.  J.,  on  the  line  of  the  proposed  new 
state  road  from  Mannington  Hill  to  the  Bor- 
ough. 

The  American  Bridge  Co.,  of  New  Jersey, 
with  a  home  capital  stock  of  $10,000,000,  was 
recently  licensed  to  do  business  in  Missouri, 
employing  $150,000  of  its  capital  at  St.  Louis 

New  York. 

•*«Bids  are  asked  until  11  a.  m.  March  6,  by 
Edward  A.  Forsyth,  Chairman  Supervisors, 
White  Plains,  N.  Y.,  for  the  construction  of 
two  reinforced  concrete  bridges  over  the 
Bronx  River,  between  the  city  of  Yonkers 
and  the  villages  of  Bronxville  and  Tuckahoe. 

At  an  election  to  be  held  at  West 
Seneca,  N.  Y.,  in  the  near  future,  a  proposi- 
tion will  be  voted  upon  to  build  a  new  bridge 
over  the  Cazenovia  Creek  on  L'nion  Road,  cost 
of  which  is  not  to  exceed  $12,000. 

The  Town  and  Village  boards  of  Lancaster, 
N.  Y.,  have  taken  up  the  matter  of  construct- 
ing a  new  bridge  over  Cayuga  Creek  at  Au- 
rora St.  and  the  county  engineer  will  be  in- 
terviewed. 

North  CaroHna. 

Commissioners  of  Mecklenburg  County,  at 
Charlotte,  N.  C,  have  under  consideration 
the  construction  of  a  substantial  bridge  over 
the  river  at  Sloan's  Ferry  and  are  awaiting  the 
action  of  the  commissioners  of  Gaston  County 
in  regard  to  the  matter. 

North  Dakota. 

®The  Board  of  County  Commissioners, 
Dickinson,  N.  Dak.,  on  Feb.  7  awarded  the 
contract  for  steel  frames  for  bridges  needed  in 
Stark  County  during  the  season  of  1911,  to 
A.  Y.  Bayne  &  Co.,  Minneapolis,  Minn.  The 
structures  range  from  12  to  32  ft.  in  length 
with  18  ft.  roadways.  J.  L.  Hughes  is  County 
Auditor 

Ohio. 

•{•Bids  are  asked  until  March  6,  by  W.  H. 
Nylander,  County  Auditor,  Port  Clinton,  O., 
for  the  construction  of  a  draw  bridge. 

®The  Board  of  County  Commissioners, 
Washington  C.  H.,  O.,  has  awarded  the  fol- 
lowing contracts  for  the  construction  of  steel 
bridges  over  Paint  Creek  and  over  Rattle- 
snake Creek ;  bids  opened  Feb.  13 ;  Oregonia 
Bridge  Co.,  superstructure,  $2,185,  and  the 
Champion  Bridge  Co.,  substructure,  $2,895 ; 
Bell  &  Blade,  of  Washington  C.  H.,  O.,  sub- 
structure, $1,951,  and  R.  M.  Byrd,  of  Bloom- 
ingburg,  O.,  superstructure,  $994.  .'\.  E.  Hen- 
kle  is  County  Auditor. 

The  advertising  for  bids  for  the  removal  of 
old  houses  on  both  sides  of  Lock  St.  by  Direc- 
tor of  Public  Service,  Cincinnati,  O.,  is  con- 
sidered the  first  step  toward  the  construction 
of  the  Gilbert  .'\ve.  viaduct. 

Oklahoma. 

The  ianta  Fe  Svstcin  has  plans  under  way 
to  renew  their  bridge  No.  54  on  the  Eastern 
Oklahoma  Division  at  an  estimated  cost  of 
$84,000.  A.  F.  Robinson.  Chicago.  III.,  is 
Bridge  Engineer  of  the   .System 

Oregon. 

It  has  been  rumored  in  S.ilem,  Ore.,  that  a 
bill   has  been   passed   I'V   the   Senate   granting 

'^  indicates  a  contract 


•{•  indicates  work  now  open  for  bids 


permission  to  the  Salem  Falls  City  &  Western 
R.  R.  to  construct  a  $100,000  bridge  across 
the  river  at  Salem,  Ore.  S.  B.  Taylor,  Dallas, 
Ore.,  is  Chief  Engineer  of  the  company. 

Pennsylvania. 

•{•  1  he  work  of  widening  and  improving  the 
Chestnut  St.  bridge  over  the  Schuylkill  River, 
Philadelphia,  Pa.,  consists  of  removing  the 
present  paving  and  floor  plates  of  the  two  185 
ft.  deck  spans,  constructing  a  new  deck  with 
buckled  floor  plates  and  overhanging  sidewalk 
brackets;  also  constructing  on  the  west  ap- 
proach retaining  walls,  each  550  ft.  long,  re- 
inforced concrete  overhanging  sidewalks  on 
steel  beam  cantilever  brackets,  also  repaying 
with  granite  block  and  asphalt;  also  new  cut 
granite  parapets  on  abutments  and  piers,  and 
new  iron  railing  throughout.  Bids  will  be 
opened  March  9,  at  noon.  All  bids  must  be 
for  the  whole  work  complete.  Bids  for  sep- 
arate portions  will  not  be  considered.  The 
appropriation  for  the  work  is  $90,000.  George 
S.  Webster  is  Chief  Engineer  and  Surveyor 
of  Bureau  of  Surveys,  Philadelphia. 

®The  contract  for  replacing  the  Cherry  ford 
bridge  over  the  Lehigh  at  Treichler's  was  re- 
cently awarded  by  the  Commissioners  of 
Northampton  and  Dehigh  Counties  to  Pasco 
Construction  Co.,  of  Fasten,  Pa.,  at  $36  per 
M  ft.  of  new  lumber. 

Advices  from  Reading,  Pa.,  state  that  the 
Pennsylvania  R.  R.  has  ordered  plans  for  a 
concrete  arch  bridge  to  replace  the  present 
reverse  curve  steel  structure  on  the  Schuyl- 
kill Valley  Division  over  the  Schuylkill  River 
at  Manayunk.  There  are,  however,  no  pros- 
pects for  the  immediate  construction. 

Advices  from  Wyndmoor,  Pa.,  state  that 
the  commissioners  of  Springfield  township 
are  to  confer  with  the  officials  of  the  Phila- 
delphia &  Reading  Ry.,  in  an  effort  to  secure 
the  widening  of  the  bridge  on  Church  Road 
east  to  conform  with  the  improvement  plans 
now  under  way. 

South  Carolina. 

.\n  election  will  be  held  March  14  by  the 
citizens  of  Columbia  township  at  Columbia, 
S.  C,  to  vote  on  the  proposition  of  issuing 
bonds  amounting  to  $75,000  for  the  construc- 
tion of  free  bridges. 

South  Dakota. 

^•Commissioners  of  Davison  and  Hanson 
Counties,  according  to  advices  from  Mitchell, 
S.  Dak.,  have  finally  reached  a  definite  agree- 
ment in  regard  to  the  division  of  cost  of  con- 
structing a  new  county  line  bridge  over  the 
Jim  River,  whereby  Davison  County  will  pay 
60  per  cent  and  H.anson  County  40  per  cent. 
The  structure,  which  will  be  of  steel  or  rein- 
forced concrete,  will  be  erected  this  summer 
and  bids  for  the  work  will  be  received  until 
."Vpril  5.  Mitchell.  S.  Dak.,  is  County  seat  of 
Davison    County. 

Tennessee. 

Boards  of  Aldermen  and  Councilmen.  Chat- 
tanooga, Tenn.,  have  passed  the  McCallie  Ave. 
viaduct  ordinance  and  the  Mayor  and  City  At- 
torney are  looked  upon  to  push  the  matter  to 
some  definite  close. 

Utah. 

A  petition  has  been  received  by  the  State 
Senate,  Salt  Lake  City,  Utah,  asking  for  the 
construction  of  a  bridge  in  Washington  Coun- 
ty. St.  George.  Utah,  is  County  Seat  of  the 
county- 
Virginia. 

4*l''i'Is  are  asked  until  March  6,  by  Board 
i'ublic  Roads,  W.  A.  Harris,  Secretary,  Spotts- 
sylvaiiia,  Va.,  for  construction  of  four  steel 
bridges  with  cement  head  walls.  A.  F.  Brown, 
Fredericksburg,  Va.,  is  Engineer. 

®rhe  Roanoke  Bridge  Co.,  of  Roanoke,  Va., 
has  been  awarded  the  contract  by  P.  St.  J, 
Wilson,  State  Highway  Commissioner,  Rich- 
mond, Va.,  for  the  construction  of  a  steel 
bridge  over  the  Meherrin  River  in  Brunswick 
County,  near  Hilton,  for  $4,9.55  Bids  were 
opened   Feb.    15. 

The  Norfolk  &  Western  R.  R.  has  appro- 
priated $250,000  to  cover  the  cost  of  convert- 
ing the  bridge  at  Kenova  into  a  double  track 
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structure.  F.  P.  Turner,  Assistant  Division 
Engineer,  Norfolk,  Va.,  is  in  charge  of  the 
work. 

Wisconsin. 

•{•Bids  will  be  received  until  j  p.  in.,  Feb. 
23,  by  Fred  S.  Norcross,  City  Clerk,  Menomi- 
nee, Mich.,  and  John  Moore,  City  Clerk,  City 
of  Marinette,  Wis.,  for  furnishing  the  mate- 
rials and  doing  the  work  in  constructing  a 
bridge   across   the    Menominee   River   between 


said  cities,  from  the  foot  of  Hattie  St.  in  Mar- 
inette, Wisconsin,  to  a  suitable  point  on  the 
opposite  bank  of  said  river  in  the  Citv  of  Me- 
nominee immediately  east  of  the  west  line  of 
Section  3,  Township  .'il  north  of  Range  27 
west,  in  accordance  with  plans  and  specifica- 
tions therefor  now  on  file  with  the  Citv  Clerk 
of  the  City  of  Menominee  and  the  City  Clerk 
of  Marinette.  The  structure  will  consist  of 
seven  spans  and  will  be  575  ft.  long. 

City    engineer   of    Chippewa    I'alls,    Wis.,    is 


reported  tn  liave  tiled  plans  and  estimates  of 
a  bridge  to  span  the  river  below  the  dam  but 
the  council  is  delaying  the  matter  to  see  what, 
action  will  be  taken  by  the  C.  L.  &  B.  Co. 
The  plans  for  the  three  bridges  call  for  steel 
or  concrete.  The  line  for  the  lower  bridge 
is  through  the  company's  holdings  and  across 
the  river  to  A,  St.,  where  the  old  bridge  stood 
before  the  fiood.  The  cost  of  the  concrete 
structure  is  estimated  at  $90,000  and  steel  from 
$o(),(i75  to  $65,500. 


Arkansas.  Louisiana.  Memphis  and  Vicinity. 

A  bill   is   to  be  presented  to  the  Arkansas  •{•Bit's  are  asked  until   Ham     March   17,  (recul.^r  correspondence) 

Legislature    asking    for    an    appropriation    of  ''y  Lt.-Lol.  Lansing  11.  Beach,  U.  S.  Engineer,  xt    r-    q    c-     t     t,    t. 

$2,000,000  for  the  building  of  an  efficient  levee  Room   325,    Customhouse,    New   Orleans,    La.,  ^'i  he  N    C.  &  St.  L.  R.  R.,  Hunter  McDon- 

svstem   for  the  St.   Francis   Basin  for   extending   the   jetties   at    Southwest   Pass.  aid.     Chief     Engineer,    awarded    contract    on 

E.xtcnsive  levee  work  is  proposed  for  Miller  ^i-^sissippi   Rixor.  ^^ttL^^'  ^'?h^  °^  Hickman,  Ky.,  for  the 

County,  Arkansas    and   Bol'vie' County,  Texas.  Minnesota.  n^e  f,     "      te°r'  p    c^    Th^  w°ork"  will^°n1oTv^ 

m>m':^:^::^:!:^^S^^:^!^  ®Bids  were  opened  Feb   lO  by  L.R  Larson,  app.o.mate^    SuK.    cu.    yds.    of    earth^ic^ 

r  t^rfl;r^x'f;^^:d-  t^^S''!^;  S^vcll^l^Sl^nrl^^TlIt  g^^  ^"v^ls.  ^x-  ne^r^^i 'dil^^r^C^  wuf  n^.l'^  X 

charge                  '         "  ''     '  cavation,  the  contract  being  let  to  A.  C.  Miller,  and  completed  within  three   months. 

Tu    V-        t     A  r-       .     T            T^-      ■       T-    T  Redwood  Falls,  at  11.95  cts.  per  cu.  vd.  ®J-  S.   Nichols  of  Memphis  has  taken  con- 
I he  Crawford  County  Levee  District.  E.  L.  ,,-..:             '  tract  for  the  construction  of  101,000  cu.  yds. 
Matlock,     Secretary,    Van    Buren,    Ark.,    has  Mississippi.  of  levee  enlargement  work  just  opposite  Mem- 
sold  the  $1,.5  000  bond  issue  and  it  is  believed  ®Bids  were  opened  Feb.  10  by  the  Board  of  Phis    on    the    new    Government    embankment 
that  work  will  be  started  shortly  on  the  levee.  Drainage    Commissioners   of    Bolivar    County,  J"se  is  now  preparing  to  establish  his  camp 
A  number  of  contractors  with  their  engmeers  w.    W.    Boone,    Chief      Engineer      Northern  near  West  Memphis  and  move  his  force  of  25 
have  gone  over  the  partially  constructed    evee  Drainage  District,  at  Cleveland,  Miss .  for  the  teams  on   the  work  without  the  slightest   de- 
and    It    IS    expected    that    the    district    will    be  excavation    of    drainage    canals,    the    contract  lay.     Jesse   has   just   completed   a   long  drain 
able  to  let   the   contract   within   a   short  time.  f^,  g,,  ^f  jhe  work  being  awarded   to   R.   H.  ditch  for  the  city  of  Memphis. 
By   the    elimination    of   all    that    Part    of    the  &  q    ^    McWilliams,  1600  Steger  Bldg.  Chi-  H.  W.  Brennen  was  the  low  bidder  on  the 
district   east   of   Frog   Bayou   by   a   bill   intro-  cago,  111.     The  work  to  be  done  is  as  follows :  $10,000    tar    macadam    work    to    be    done    on 
duced   and    passed   by    Representative   George  Holmes    Lake-Length    7.2    miles.      Average  Barksdale  Ave.,   for  which  bids  were  opened 
Wagoner,  the  length  of  the  levee  has  been  ma-  ^^^    io.2.     Bottom    widths    10,    14   and   16    ft  I'y  Commissioner  Low  last  week, 
erially   shortened    and    with    the    work    done  Excavation  388,000  cu    yds.  Bill  Troy,  Jr.,  has  the  agency  for  a  number 
wo    years    ago     oeginning    at    the    corporate  j^^und  Bayou-Length  8.7  miles.     Average  of  employment  houses  and  has  opened  offices 
hmits  of  Van   Buren,   it  IS  expected   that  the  ^^gg      Bottom  widths  10,  15  and  20  ft     Ex-  in  the  new  Exchange  Bldg.,   Memphis,  where 
commissioners  will  have  but  little   trouble  in  ^-avation  320,000  cu   yds  he  is  at  home  to  all  his  old  contractor  friends, 
completing  the   work   in   time   to   protect   this  janes'     Bayou     Cut-off-Length     0.8     mile.  Bill   says   he   don't  know   if   he   will   ever  get 
years   cotton   crop.  Average  cut  11.6.     Bottom  widths  4  ft.     Exca-  back    into    the    construction    business    or    not 
Illinois.  vation  34,000  cu.  yds.  He  believes  that  the  large  amount  work  to  be 
,                         .        '  Goose  Lake  Cut-off— Length  1.7  miles.     Av-    .  done   in   this   section   will   enable   him   to  sell 
•J-F.    C.    Morgan,   Vincennes,    Ind.,    at    19%  erage  cut  9.3.     Bottom  widths  10  ft      Excava-  much   machinery   and   make  good   in   his   new 
cts.  per  cu.  yd.,  was  the  only  bidder   Feb.    18  tion   71,000  cu.   yds.     The   bids   received   were  line- 

for  the  construction  of  ditches  in  Mint  Creek  as  follows :  H.   P.    Streicher   of   Toledo,   who   has   been 

Drainage  District.     This  bid  was  rejected  and  HOLMES  LAKE.  so    successful    in    securing    city    of    Memphis 

new    bids    will    be    received    until    ^Iarch    15.  Per  eu.  yd.  work,    savs    he    is    prepared    to    "gobble"    up 

The   work   to   be   done   consists   of   excavating  W.   S.  Coleman  &  Sons    Paragould,  Ark.  .$0.1100  anything 'which    may   come   his   way  this   sea- 

about   3%    miles   of    open   ditches,   4   to   6    ft.  ^BMg.    cfiicago    Ilf.          ':..     ^^^     .'^f'    .1099  son.      "Streich"    has    an    excellent    plant    for 

wide  at  the  bottom,   16  to  24   ft.   wide  at  the  N.    C.    McGinnis,    Bement.   illinois 0990  tar  macadam  work  and  knows  how  to  hustle 

top   and  5   to   9   ft   deep,   estimated   at   .50.000  °-  §■  ^^^1"%]?-  ^^^'I'^■  i}^^- ■■■■■■■ ?25^  his  contracts  through  to  a  rapid  completion. 

cu.  yds.   of  excavating.     The  location   of   this  '■  ^-  "^"'"''""^ioUN^  BAYOU      Charlie  Lawrence  has  been   forced  to  move 

P^'!;nfinn'°n"".'r  T'r    R   ^^''"°""'-  "'^  "'^.f"  W.  S.  Coleman  &  Sons,  Paragould.  Ark. .  .$0.1375  ^is    large     forces     from    his    Arkansas    River 

est  station,  on  the  I.  L.  K.  K.,  and  seven  miles  r.  h.   &  G.   A.   McWilliams,     1600  Steger  work  on  account  of  the  encroaching  high  wa- 

northwest  of  Newton,  the  nearest  station,  with  Bldg..   Chicago,   111 1099  ter.      Manv   contractors   were   of   the   opinion 

hvery  facilities,  and  the  county  set  of  Jasper  J;  g-  McDonald^  EUiine,  ^  ■■■■■■■■■■■  ■     -OSSe  ,hat  the  Mississippi   River  woi.Id  not  get  out 

County,  ill.     boT  further  information  address  GOOSE  L\KE  CUT  OFF  °'  't*  banks  this  season,  but  their  predictions 

S.   A    Connor  &  Son,  Engineers,  Newton,  111.  ^    ^    ^  ^    ^    McWilliams,     1600  Steger  P^^m   to   have   been   wrong    for   from   present 

tSids    were    opened    teb.    i    at    Peoria.    III..  Bldg.,   Chicago.  Ill $0.1099  indications  the  gauge  at  Memphis  will  go  30 

by  the  East  Peoria  Drainage  and  Levee  Dis-  O.   O.   McDonald.  Elaine.   Ark 3000  ft,    which    will    place    the    water    over    thg 

trict   for  the  construction   of   165.500  cu.  yds.  J-   S-   Kochtitzky.   Cude,   Miss 1200  ^^^^^^    ^^    ^^g,    p^j^j^    where    levee    work    is 

of  levee  and  muck  ditch   and  64,700  cu.   vds.  JONES'  BAYOU  CUT-OFF.                _  j^^j^^  ^^^^      jj  j^  ^^^^    though,   to  count  on 

of    drainage    work.      We    are    advised    under  J'  i''  ^'^■?h°t"t''zky  ^clJdl'  Mik .' ^  the  big  river,  and  those  contractors  are  wisest 

date  of  Feb.  16  that  the  Federal  Construction  r.  h.   &  G.  A.  McWilliams,     1600  Steger       "  who  take  no  chances  but  are  always  prepared 

Co..  Beardstown,  111.,  and  R.  H.  &  G.  A.  Mc-  Bldg.,  Chicago,  111 1099  before  its  first  January  rise. 

Williams,  Steger  Bldg.,  Chicago,  111.,  were  the  'fi,^  Riverside  Drainage  District  is  now  be-  Ed  White  of   New  Orleans  passed  through 

bidders  on  the  work.     Contract  had  not  been  jpg  organized    and  as  soon  as  the   petition   is  the  city  not  long  ago  and  renewed  acquaint- 

awarded  at   that  time.  ptrblish'ed,   as  'required   by   law,   and   approved  ance   with    all    his   old    friends.      Lewis    Kav- 

j  by  the  county    it  is  expected  to  advertise  for  anaugh  and  C.  D.   Smith  saw  to  it  that  time 

•  bids.     There    will    be    about    40   miles    of   the  did  not   hang  heavy  on   Ed's  hands.     Ed,   by 

.SBids  were  opened  Feb.   1..)  at  Fort  Dodge,  ^ain  ditch  and  laterals,  and  the  territory  em-  the  way,  is  the  head  of  the  large  levee  firm 

la.,  by  the  County  .\uditor.  for  the  construe-  braced    in    the   district    will   be    about    100,000  of  Dameron  &  White,  who  have  built  so  many 

tion   of   open   work  on   a   ditch   and    drain   in  acres      It   is   believed   that   when   this   district  miles  of  Louisiana  levees. 

Webster  County  Drainage  District  No.  69,  the  jj    completed    and   the    benefits   shown   to    the  Walker  Stansell  was  in  town  last  week  for 
contract  being  let  to  J.  W.  Boyer  at  6.07  cts.  pVopertv   owners  that  it  will  be  onlv  a   ques-  the  first  time   in   a  year's   time.     Walker   has 
per  cu.  yd.     The  estimated  yardage  is  ^j4.i,646.  tjo„   ,.,f'  ^  y^ar  or  two  until  the  entire   Black  been  so  busy  in  Texas  looking  after  his  firm's 
Kansas  Bavou  basin  is  organized  into  districts.  George  interest  with  the  Orient  road  that  he  has  had 
•  Wheatlev.    Greenville.    Miss.,    is    Secretary    of  but    httle   time   to   visit   headquarters.      He   is 
WJones  Bros..  Leavenworth,  Kan.,  have  been  (be   district  looking  as  chipper  as  ever  and  reports  Texas 
awarded  the  contract  at  $110,500  for  construct-  '                South   Dakota  as  possessing  the   finest   working  climate   for 
ing  the  Kaw  River  dikes  at  Topeka  for  Shaw-  '  all-year  grinding  in  the  world.     Walker  Stan- 
nee   County.      The   contractors   to   whom   this  The  Commissioners  of  Bon  Homme  Conn-  sell,   Ir.,  accompanied  his  father,  and  the  two 
work  was  first  let  failed  to  put  up  the  bonds  ty,   Tyndall,    S.    Dak.,   have   ordered   the   con-  left  for  San  Angelo  on  the  8th  inst. 
within   the   time   limit   and   the   work   was   re-  struction   of   a    10-mile   drainage   ditch   in   the  Contractors   in  this   section  are  glad  to  see 
let  as  noted  above.  southern  part  of  the  county.  that    the    Mississippi    has    begun    to    fall    and 

•J«  indicates  work  now  open  for  bids.        ®  indicates  a  contract  let  recently. 
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that  indications  point  to  a  lack  of  flood  water 
this  season.  A  few  of  the  levee  builders  re- 
port having  had  to  suspend  operations  so  far 
this  season  on  account  of  the  waiter,  but  not 
many  and  those  that  have  laid  up  will  be  at 
work  again  within  a  week  or  two. 

C.  D.  Smith  is  kept  pretty  busy  running  be- 
tween Memphis  and  New  York  looking  after 
his  interests  at  both  places.  In  New  York 
Charlie  and  Ed.  Scott  of  St.  Louis  are  build- 
ing a  million  dollar  subway,  which  contract 
was  secured  about  a  year  agn. 

Turner  &  Gill  have  taken  sub-contract  from 
11.  P.  Streicher  for  the  grading  of  Madison 
Ave..  Memphis,  from  Cooper  to  the  Parkway. 
Streicher  will  do  the  concrete  work  and  lay 
asphalt   with  his  own    forces. 

T.  A.  Garvin  is  making  preparations  to 
start  the  big  culvert  job  at  Madison  Ave.  and 


Springdale.  Tom  is  now  linishing  a  concrete 
contract  for  the  Memphis  Union  Station  Com- 
pany. 

City  Engineer  W'catberfurd,  uf  Memphis, 
states  that  if  his  present  plans  do  not  mis- 
carry, we  will  improve  Union  .\vc.  and  Spring- 
dale  Sts.  during  early  spring.  These  will  be 
two  large  contracts  involving  much  grading 
and  the  laying  of  many  yards  of  asphalt. 

The  outfit  which  L.  ]•'.  Slaughter  has  been 
working  at  Hickman,  Ky.,  is  temporarily  laid 
up  at  Mound  City,  .\rk.,  nn  account  of  high 
water. 

Chris.  Collnis  was  in  -the  city  last  week 
from  Clarkedale.  .\rk.,  wdiere  he  is  building 
some    government   le\ce. 

Big  Bill  Beach,  who  is  superintendent  of 
J,  T.  Walsh  &  Bro.'s  at  Tiptonville.  Tenn.,  is 


also  laid  u[)  al  that  place  on  account  of  the 
river  being  out  of  its  bank.  Bill  does  not 
think  he  will  be  aljle  to  do  any  work  for  some 
time  to  come. 

Wyoming. 

The  community  of  ranchmen  m  the  north- 
ern section  of  Sheridan  County,  Wye,  have 
organized  the  Parkman  Irrigation  District, 
under  the  State  Irrigation  laws  of  Wyoming, 
and  have  voted  to  issue  $loO,000  irrigation 
bonds.  The  irrigation  project  consists  of  di- 
verting the  waters  of  Tongue  River  at  a  point 
in  the  mountains  to  the  head  of  the  Pass  and 
Twin  creeks,  to  supplement  the  water  supply 
for  the  improved  and  irrigated  farms,  togeth- 
er with  additional  lands,  aggregatin.g  10,000 
acres.  .A-rnold  Tschirgi,  Sheridan,  Wyo.,  is 
Engineer  in  charge. 


Colorado. 

The  City  Council  of  Canon  City,  Colo.,  con- 
templates laying  a  water  main  to  Orchard  Park 
for  the  purpose  of  connecting  th.at  place  with 
the  city  water  system. 

Hiram  Phillips,  civil  engineer.  Third  Nat'l 
Bank  Bldg.,  St.  Louis,  Mo.,  has  been  employed 
to  submit  plans  for  the  betterment  of  the  Col- 
orado Springs,  Colo.,  waterworks  system.  The 
work  contemplated  is  the  enlarging  of  the  res- 
ervoirs and  strengthening  of  the  distributing 
system. 

Georgia. 

•{•Bids  will  be  received  until  noon,  Feb.  27, 
by  Bond  Commission,  Gainesville,  Ga.,  for  the 
construction  of  the  new  water  works  and  for 
furnishing  material  for  the  same.  Plans  and 
specifications  may  be  obtained  of  City  Engineer 
E.  B.  Epps.  R.  D.  Mitchell  is  Chairman  of 
the   Commission. 

The  city  of  Senoia.  Ga  contemplates  is- 
suing bonds  for  the  construction  of  a  water- 
works  system. 

An  election  is  to  be  held  in  Macon,  Ga.,  on 
March  18  for  the  purpose  of  voting  on  the 
proposition  of  purchasing  the  Macon  water- 
works at  a  cost  of  $699,000. 

The  town  council  of  Douglasville,  Ga.,  has 
sold  bonds  to  the  amount  of  $20,000  to  J.  B. 
McCrary  &  Co..  of  Atlanta,  Ga.,  for  the  con- 
struction of  the  waterworks  system.  Work  on 
the  plant  is  to  begin  at  once. 

Illinois. 

H.  Kramer  &  Co.,  730  S.  Canal  St.,  Chi- 
cago, have  submitted  a  bid  of  $.11%  per  lb. 
to  the  Department  of  Public  Works,  Chicago, 
111.,  B.  J.  Mullaney,  Commissioner,  for  fur- 
nishing and  delivering  No.  1  scrap  brass  to  the 
water  works  shops.  (Details  of  proposal  pub- 
ished  in  ENciNEERiNG-CoNTR.\CTiN'(i  Feb.  8.) 

Following  are  the  low  bids  opened  by  -B.  J. 
Mullaney,  Commissioner  of  Pulilic  Works, 
Chicago,  III.,  for  furnishing  and  delivering 
fire  brick  as  noted  in  ENGiNrKRi.v(;-CoNTR.ACT- 
iNG  Feb.  1:  Chicago  Fire  Brick  Co.,  138  Wash- 
ington St.,  sarage  $25 ;  Indiana  wire  cut, 
$16.50;  McLaughlin  Building  Material  Co., 
145  LaSalle  St..  Mex.  Crown.  $24.75;  Ajax. 
$19.  N.  T.  Williams  Co..  138  Washington 
St.,  S.  Crown,  $25;  Standard.  $15.  Garden 
City  Sand  Co.,  134  Washin.gton  St.,  Tiger 
Crown,  $29;  Indiana  wire  cut.  $17;  Wm.  E. 
Dee  Co.,  108  LaSalle  St.,  Olive  Hill.  $29.25; 
Simpson,  $17. 

Following  is  the  low  bid  submitted  to  B.  J. 
Mullaney,  Commissioner  of  Public  Works, 
Chicago,  111.,  for  furnishing  and  delivering 
200  tons  of  99.5  per  cent  pure  pig  lead  to  the 
various  pipe  vards  $4.65  cwt.  :  Gardiner  Metal 
Co.,  1364  W'.  Lake  St:,  Chicago.  (Detailed 
specifications     in     ENGiNFERiN-r;-CoiVTR.\CTiNn.) 

Indiana. 

®The  National  Construction  Co..  of  South 
Bend,  Ind.,  has  been  awarded  the  contract  by 
the  city  of  Superior,  Neb.,  for  the  construc- 
tion   of   extensions   and   improvements   to   the 


water  works  system  in  that  city  for  $15,20(1, 
FSids  were  opened  Jan.  (i  by  J.  C.  Kobbins, 
city  clerk. 

Iowa. 

The  town  of  Lost  Nation,  la.,  will  hold  an 
election  March  14  to  vote  on  the  waterworks 
proposition.  It  is  the  general  opinion  of  the 
leading  citizens  that  the  proposition  will  carry. 

Kansas. 

Plans  have  been  made  by  ,\lathew  Brown  of 
Emporia,  Kan.,  for  the  laying  of  3,850  ft. 
nf  16-in.  water  main,  estimated  to  cost  $13,(100. 
I'he  work  will  parallel  the  water  main  from 
pumping  station  to  reservoir  with  16-in.  cast 
iron  pipe.  Work  will  lie  done  by  the  city. 
W.  J.  Reynolds  is  supt.  nf  water  works,  Em- 
poria. 

Kentucky. 

On-  recoiTimendations  of  the  .A.rmory  cotn- 
mittee.  the  Jail  committee  and  the  Court 
House  committee.  Louisville,  Ky.,  the  Fiscal 
Court  has  given  authority  to  the  members  to 
install  a  water  softening  plant  at  the  well  in 
the  jail  yard.  The  plant  is  to  have  a  capacity 
of  4,000  gals,  per  hiiur. 

Louisiana. 

The  city  of  Houma,  La.,  has  purchased  a 
tract  of  land  immediately  north  of  the  cor- 
porate limits  for  the  purpose  of  excavating  a 
reservoir  for  the  storing  of  water.  The  tract 
contains  about  25  acres,  and  it  is  the  purpose 
of  the  authorities  to  construct  a  reservoir  to 
contain  about  .30.000,000  gals,  of  water,  with 
the  aim  of  adding  a  filtering  plant 

Maryland. 

®The  board  oi  aw-ards,  Baltimore,  Md., 
has  awarded  Clendenin  Bros.,  foot  Caroline 
St.,  Baltimore,  the  contract  for  furnishing 
and  delivering  to  the  water  board  at  its  Gay 
St.  yard,  Gay  and  Wolfe  Sts.,  50  tons,  2,000 
lbs.  per  ton,  of  Omaha  pig  lead  for  4.74  cts. 
per  lb.  Bids  were  opened  Feb.  15.  .Mfred 
M.  Quick  is  w-ater  engineer. 

Massachusetts. 

^Bids  are  asked  until  1  p.  m..  March  10, 
by  Capt.  A.  M.  Miller,  constructing  quartcr- 
niaster,  U.  S.  A.,  2ii3  Summer  St.,  Boston, 
Mass.,  for  the  extension  of  water  mains  and 
changes  in  sewer  at  Fort  .Andrews,  Boston 
Harbor,  Mass. 

Michigan. 

®The  contract  for  putting  in  the  waterworks 
system  for  the  village  of  Homer,  Mich.,  has 
been  let  to  T.  C.  Brooks  &  Sons  Co..  of  Jack- 
son. Mich.  The  work  is  to  be  completed  and 
ready  for  acceptance  by  July  1, 

Minnesota. 

®The  water  board  of  St.  Paul,  .Minn.,  has 
awarded  the  contract  for  pumping  equipment 
for  the  McCarron's  lake  wells  to  the  Robin- 
son, Cary  &  Sands  Co.,  of  .St.  Paul,  for  $26,- 
812.     L.  W.  Rundlett  is  city  engineer. 

City  Engineer  A.   E    Rliame,  of  Red  Wing, 


Minn.,  has  recommended  the  enlarging  of  the 
water  mains  from  the  pumping  station  to  the 
Sorin  Hill  reservoir  so  as  to  make  a  continu- 
ous  12-in.  main  between  the  two  points. 

At  a  recent  special  election  held  in  Madison 
Lake,  Minn.,  it  was  decided  to  establish  a  wa- 
ter plant.  It  is  proposed  to  have  a  60,000  gal. 
steel  tank  erected  at  about  100  ft.  above  the 
village.  About  3,000  ft.  of  water  mains  are 
to  be  laid,  a  small  proportion  to  be  8-in.  mains 
and  the  balance  6-in.  mains. 

Mississippi. 

•|«Bids  are  asked  until  March  7  by  J.  D. 
Harrell,  City  Clerk  of  McComb  City.  Miss., 
for  sinking  an  artesian  well. 

The  City  Council  of  Marks,  Miss.,  has  voted 
to  issue  bonds  to  the  amount  of  $5,000  for  the 
construction  of   waterworks  and  sewerage. 

Missouri. 

4"Bids  are  asked  by  Board  of  Fire  and 
Water  Commissioners,  Kansas  City,  Mo.,  un- 
til March  6  for  the  building  of  two  fire  sta- 
tions, one  to  be  located  at  15th  and  Benning- 
ton and  one  at  26th  and  Prospect. 

The  fire  and  water  board  of  Kansas  City, 
Mo.,  has  decided  to  lay  a  12-in.  water  main 
from  Broadway  and  62d  St.,  to  75th  St.,  for 
the  benefit  of  the  residents  in  the  Waldo  dis- 
trict. 

New  Jersey. 

^Bids  are  asked  until  2  p.  m.,  March  10, 
by  E.  V.  Patterson,  Borough  Clerk,  Spring 
Lake,  N.  J.,  for  furnishing,  delivering  and 
erecting  the  complete  mechanical  equipment 
of  an  artesian  water  works  plant,  comprising 
the  following:  Brick  pumping  station,  with 
boiler  house  annexed  ;  radial  brick  stack  and 
foundation;  concrete  reservoir;  concrete  build- 
ing and  machinery,  foundations  and  floors, 
etc.;  five  artesian  wells;  two  triple  expansion, 
direct-acting  pumping  engines;  one  duplex 
cross-compound  steam,  two-stage  air  coin- 
pressor ;  one  surface  condenser,  with  com- 
bined air  and  circulating  pump ;  one  boiler 
feed  pump;  two  feed  water  heaters;  three  re- 
turn tubular  boilers  and  stack  breeching;  suc- 
tion and  discharge  mains  to  pumps  and  reser- 
voir; piping  seven  artesian  wells;  conduit  from 
wells  to  reservoir;  removal  and  resetting  old 
boiler ;  removal  and  resetting  old  air  com- 
pressor ;  steam  and  exhaust  connections  to 
boilers  and  machinery ;  one  Simplex  water 
meter.  Jos.  L,  Sweigard,  Engineer,  Betz 
Bldg..  Philadelphia,   Pa. 

New  Mexico. 

The  City  Council  of  .'Mbuqucrquc.  N.  Mex.. 
contemplates  laying  a  number  of  water  mains 
in  different  streets  of  the  city. 
New  York. 

^•Biils  will  be  received  until  3  p.  m.,  March 
lit.  by  the  City  Clerk  of  Horncll,  N.  Y.,  for 
the  construction  of  an  earthen  reservoir  em- 
bankment with  concrete  core  wall  and  all  ac- 
cesiirics,  together  with  about  three  miles  of 
waler    nuiins.    the'    estimated    qualities    being: 


•J*  indicates  work  now  open  for  bids         ®  indicates  a  contract  let  recently. 
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23,000  cu.  yds.  embankment;  1,822  cu.  yds. 
concrete  core  wall,  spillway,  etc. ;  one  l-i-ft. 
plate  girder  bridge  with  solid  floor;  gate  house 
and  valve  chambers ;  13,200  ft.  20-in.  cast  iron 
pipe;  1,846  ft.  Ui-in.  cast  iron  pipe;  11,500  lbs. 
cast  iron  specials,  valves,  etc.  Plans  and  spec- 
ifications are  on  tile  in  the  oflice  of  A.  F. 
Bannon,   Jr.,   Superintendent   Public   Works. 

North  Dakota. 

Plans  are  being  prepared  for  the  construc- 
tion of  a  new  waterworks  for  the  town  of 
Flasher,  N.  Dak. 

Ohio. 

C.  H.  Venner,  of  New  York  City,  has  sold 
the  Urbana,  O.,  waterworks  to  the  city  of 
Urbana  for  $100,000. 

The  City  Council  of  Portsmouth,  O.,  has 
accepted  and  approved  the  water  commission- 
er's recommendation  for  a  natural  sand  fil- 
tration plant. 

Oregon. 

•i«Bids  will  be  received  until  4  p.  m.,  March 
1,  by  Water  Board,  Portland,  Ore.,  for  fur- 
nishing f.  o.  b.  cars  Portland,  Ore.,  200,000 
pounds  of  the  best  quality  Selby  Pig  Lead. 
Frank  T.  Dodge  is  Superintendent. 

•{•Bids  will  be  received  until  4  p.  m.,  March 
1,  by  Water  Board,  Portland,  Ore.,  for  haul- 
ing approximately  10,000  tons  of  cast  iron 
pipe,  specials,  gate  valves,  hydrants,  lead  and 
valve  boxes  from  the  railroad  depot  or  tracks 
to  points  within  the  city  limits  designated  by 
D.  D.  Clarke,  Engineer  of  the  Board.  Frank 
T.  Dodge  is  Superintendent. 

4»Bids  will  be  received  until  4  p.  m.,  March 
1,  by  Water  Board,  Portland,  Ore.,  for  the 
furnishing  and  delivering  at  the  East  and 
West  Side  Warehouses  of  the  following  ma- 
terial :  500  cast  iron  valve  boxes  for  gate 
valves.  Specifications  and  form  of  proposal 
can  be  obtained  bv  D.  D.  Clarke,  Engineer  of 
Water  Board,  Portland,  Ore.  F.  T.  Dodge  is 
Superintendent. 

Pennsylvania. 

•J«Bids  are  asked  until  8  p.  m.,  Feb.  27,  by 
P.  D.  Getz,  Clerk  of  Council,  Akron,  Pa.,  for 
the  erection  of  a  water  plant.  Horatio  Sands, 
Akron,  Pa.,  is  Engineer. 

•f»Bids  are  asked  until  7  p.  m.,  March  1,  by 
the  Borough  Clerk  of  Coraopolis,  Pa.,  for  the 
following:  One  1,500,000  gal.  triplex  pump; 
one  150  H.  P.  gas  engine  for  driving  1,500,000 
gal.  triplex  pump ;  two  225  H.  P.  gas  engines, 
to  be  direct  connected,  3-phase  alternating  cur- 
rent generators ;  one  75  H.  P.  gas  engine,  to 
be  direct  connected  to  3-phase,  alternating 
currnet  generator ;  two  3-phase  alternating 
current  generators,  complete  with  exciters ; 
one  3-phase  alternating  current  generator, 
complete  with  exciter ;  one  5-panel  switch- 
board, complete ;  one  50-light  series  luminous 
or  metallic  flame  arc  lamp  equipment,  com- 
plete. 

The  citizens  of  Schuylkill  Haven,  Pa.,  on 
Feb.  14,  voted  to  borrow'  $50,000  for  the  build- 
ing of  additional  reservoirs  on  the  mountains 
above  the  town. 

The  City  Council  of  Wampum,  Pa.,  is  en- 
deavoring to  secure  spring  water  for  the  vil- 


lage. It  is  probable  that  a  reservoir  will  be 
constructed  on  the  hill  near  the  village.  The 
cost  of  this  improvement  together  with  the 
cost  of  piping  the  town  will  be  about  $10,000. 

South  CaroHna. 

An  election  will  soon  be  held  in  Cheraw,  S. 
C,  to  vote  on  the  proposition  of  issuing  bonds 
to  the  amount  of  $70,000  for  the  construction 
of  a  waterworks  and  sewerage  system. 

The  city  of  Rock  Hill,  S.  C,  has  purchased 
the  plants  of  Martin  Maloney  of  Philadelphia, 
Pa.,  consisting  of  the  waterworks,  electric  light 
and  street  car  franchises  and  other  rights  in 
the  city  of  Rock  Hill.  The  city  will  issue 
bonds  to  the  amount  of  $100,000  for  the  pur- 
chase of  the  same. 

South  Dakota. 

^•Bids  are  asked  until  7  p.  m.,  March  20, 
by  F.  M.  Wright,  City  Auditor,  Gettysburg, 
S.  Dak.,  for  labor  and  material  for  construct- 
ing water  works.  Separate  bids  will  be  re- 
ceived for  (1)  furnishing  labor  and  material 
(except  hydrants,  valves  and  tank  and  tower), 
(2)  furnishing  hydrants  and  valves,  (3)  fur- 
nishing and  erecting  tower  and  tank  of  40,000- 
gals.  capacity  on  100  ft.  tower.  Tuttle  & 
Pike,  Engineers,  Shubert  Theater  Bldg.,  Kan- 
sas City,   Mo, 

•J«Bids  will  be  received  until  2  p.  m.,  March 
10,  by  C.  A.  Sloan,  Secretary  of  the  Univer- 
sity, V^ermilion,  S.  Dak,,  for  furnishing  neces- 
sary labor  and  materials  for  drilling  and  con- 
structing an  artesian  well,  approximately  1,- 
500  ft.  deep  upon  the  campus  of  the  State 
University.  Each  bid  must  be  accompanied 
by  a  certified  check  for  $500  payable  to  the 
bonds  to  the  amount  of  $100,000  to  pay  for 
them. 

Tennessee. 

The  town  of  Kenton,  Tenn.,  is  preparing  to 
install  a  waterworks  system.  A  bill  has  been 
introduced  in  the  legislature  for  enabling  acts 
to  vote  bonds  for  the  improvement. 

The  town  of  Dyer,  Tenn.,  is  preparing  to  in- 
stall a  waterworks  system.  The  legislature  has 
been  asked  for  enabling  acts  to  vote  bonds  for 
the  improvements. 

At  a  recent  mass  meeting  of  the  citizens  of 
Arlington,  Tenn.,  it  was  voted  to  authorize 
the  mayor  and  board  of  aldermen  to  draw  a 
bill  for  the  legislature  authorizing  the  town 
to  float  bonds  to  the  extent  of  not  more  than 
$3,000  for  a  new  water  plant.  W.  A.  Taylor 
is  Mayor. 

Texas. 

The  city  of  Caldwell,  Tex.,  will  hold  an 
election  March  7  to  vote  on  the  issuance  of 
bonds  in  the  sum  of  $6,000  for  improvements 
to  the  waterworks  system.  J.  A.  Grady  is 
Mayor. 

®The  City  Council  of  Georgetown.  Tex.,  has 
closed  the  contract  for  putting  in  a  new  pump, 
engines,  dynamo  and  other  electrical  attach- 
ments with  Briggs-Weaver  Co.,  of  Dallas, 
Tex.,  for  $10,500,  to  put  in  by  June  1.  The 
total   improvements  will  be  about  $35,000. 

Arrangements  have  been  made  to  lay  a  new 


water  main  in  the  southern  part  of  Terrell. 
Tex.  The  proposed  route  for  the  new  main 
begins  on  West  Moore  Ave.,  near  the  Central 
High  School,  and  runs  south  to  West  EnS 
Ave.,  thence  east  one  block,  thence  south  on 
Ann  St.  to  West  Newton  St.,  thence  east  to 
Rockwall  Ave.,  thence  south. 

The  city  of  La  Grange,  Tex.,  will  receive 
bids  March  1  for  the  lease  of  the  waterworks 
system  of  the  city.  H.  W.  Speckels  is  Mayor, 
Lad.  V.  Vanek  is  city  Secretary. 

The  Mayor  of  Belton,  Tex.,  has  sold  bond^ 
in  the  sum  of  $11,000  to  the  First  National 
Bank  of  that  city.  The  money  will  be  used  to- 
construct  a  new  standpipe  and  water  mains  for 
South  Belton. 

Property  owners  of  Brownsville,  Tex.,  will 
vote  March  14  on  the  issuance  of  bonds  of 
$145  000  for  the  following  purposes:  Paving, 
$80,000 ;  to  extend  water  system,  $35,000 ;  to 
extend  electric  light  system,  $12,000;  to  repair 
city  hall  and  slaughter  house,  $3,000. 

The  City  Council  of  Brady,  Tex.,  will  hold 
an  election  March  25  to  vote  on  the  issuance  of 
bonds  to  the  amount  of  $40,000  to  extend  the 
water  system. 

The  City  Council  of  Georgetown,  Tex,,  has 
purchased  $10,000  worth  of  engines,  a  boiler, 
dynamos  and  fi.xtures  for  the  light  plant  and 
$7,000  worth  of  pipe  for  laying  new  water 
mains.  A  contract  will  be  let  for  building  a 
power  house  and  laying  the  pipe.  The  im- 
provements aggregate  about  $35,000. 

Utah. 

The  City  Council  of  Gunnison,  Utah,  has 
borrowed  $15,000  for  the  improvements  to  the 
waterworks   system. 

The  City  Council  of  Park  City,  Utah,  has 
been  informed  by  the  president,  J.  W.  Thomp- 
son, that  plans  and  specifications  for  the  new 
city  water  system  are  complete.  Bids  for  the 
construction  of  the  new  system  are  to  be 
called   for  as  soon  as  possible. 

Virginia. 

The  town  of  Luray,  Va.,  has  voted  to  spend 
$10,000  for  an  additional  water  supply  for  the 
town.  A  stream  near  the  summit  of  the  Blue 
Ridge  will  be  tapped  and  the  water  brought 
across  a  small  intervening  mountain  to  the 
main  leading  from  the  present  10,000,000-gal 
reservoir  which  the  town  is  now  using, 

Washington. 

The  City  Council  of  Elma,  Wash.,  has  adopt- 
ed a  resolution  authorizing  the  employment 
of  an  engineer  to  make  surveys  of  the  lines  by 
which  water  may  be  brought  to  the  city  and 
give  estimates  of  cost.  The  distance  to  the 
nearest  adequate  supply  of  pure  water  is  about 
two  and  one-half  miles 

Canada. 

The  citizens  of  Pincher  Creek,  Alta.,  on  Feb 
13,  voted  against  the  proposition  of  granting 
a  water  franchise. 

The  board  of  control  of  Montreal.  Que.,  has 
adopted  the  report  of  Chief  Engineer  Janin, 
showing  that  the  cost  of  preparing  the  filtra- 
tion plans  for  the  city  will  be  $31,425.  The 
plant,  when  completed,  will  cost  $1,257,000, 
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Alabama. 

®Sullivan  &  Long  of  Bessemer,  Ala.,  have 
been  awarded  the  contract  by  the  town  coun- 
cil of  Uniontown.  .A,Ia.,  for  the  construction 
of  an  up-to-date  sewer  system  and  sewage  dis- 
posal plant  for  that  town.  The  contract  price 
is  $17,965.  Dud.  P.  Coleman  is  mayor.  Edgar 
B.  Kay  of  Tuskaloosa,  is  engineer.  Bids  were 
opened   Feb.  13. 

Plans  have  been  completed  for  extending 
the  sewer  of  the  city  of  Mobile,  Ala.,  by  the 
engineering  department,  and  the  same  have 
been  presented  to  the  board  of  public  works. 
The  estimated  cost  of  this  improvement  will 
be   at   least    $()«t().000,    and    the    work    will    have 


to   be   left   to   the   voters   of   the   city   because 
of  the  necessity  for  issuance  of  bonds. 

California. 

The  City  Council  of  Fresno,  Cal..  has  passed 
a  resolution  providing  for  the  laying  of  a  12- 
in.  ironstone  sewer  pipe  on  Kern  parallel  to 
the  existing  one  and  organizing  district  No.  3 
for  assessment  purposes  and  defining  its 
boundaries. 

®The  Citv  Council  of  Fresno,  Cal.,  has 
awarded  the  contract  for  the  construction  of 
the  Belmont  annexed  district  main  sewer  to 
Joseph  House  for  $37,900. 

Recommendations  for  the  alleviation  of 
flood  conditions  in   Elmhurst  by  the  construc- 


tion of  a  $20,000  storm  sewer,  part  of  the 
cost  of  which  will  be  paid  by  interested  prop- 
erty owners,  have  been  filed  with  the  city 
council  by  City  Engineer  Fred  C  Turner.  Oak- 
land, Cal, 

Connecticut. 

The  Board  of  Aldermen  of  Waterbury. 
Conn.,  has  amended  the  bill  asking  for  $100,- 
000  for  the  building  of  a  trunk  sewer  in  the 
Naugatuck  river  so  that  the  sum  placed  at  the 
disposal  of  the  citv  for  this  purpose  will  be 
$300,000. 

Georgia. 

^Bids  will  be  received  until  2  p.  in  .  March 
7.  bv  Mavor  and   Council.  Rockmart.  Ga  .   for 


•}•  indicates  work  now  open  for  bids.        ®  indicates  a  contract  let  recently. 
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machinery,  material  and  construction  of  a 
waterworks  and  sewerage  system  for  which 
$35,000  in  bonds  have  been  voted  anc'  sold. 
Plans  and  specifications  may  be  seen  at  the 
office  of  the  mayor  or  the  engineers,  J.  B. 
McCrarv  Co..  1311-15  Empire  Bldg..  Atlanta, 
Ga. 

®The  Sewer  Committee  of  the  City  Council 
of  Atlanta,  Ga.,  has  awarded  the  contract  for 
the  1911  assessment  sewer  work  to  the 
Georgia   Granite   Co. 

Idaho. 

•{•Bids  will  be  received  imtil  8  p.  m.  March 
9,  by  the  City  Council  of  Pocatello,  Idaho,  for 
the  construction  of  trinik  sewers  in  accord 
with  plans  and  specifications  on  file  in  the 
•offices  of  Hering  &  Fuller,  Engineers,  New- 
York,  and  W.  A.  Samms,  City  Jingineer,  Poc- 
atello,   Idaho. 

Illinois. 

•^•Bids  are  asked  until  1  p.  'm.  March  :">.  bv 
W.  L.  Day,  President  Board  of  Local  Im- 
provements, Bement,  111.,  for  the  furnishin;,' 
of  the  material  and  the  construction  of  a  sys- 
tem of  storm  sewers  and  also  an  out-flow 
drain  for  the  said  village,  as  follows :  Out- 
flow drain  open  ditch,  length,  2,64.i  ft. ;  exca- 
vation, 6.166  cu.  yds ;  concrete  retaining  wall, 
approx.,  9  cu.  yds.  concrete.  -Scwcr  proper : 
740  ft.  of  concrete  sewer,  wall  6  in.  in  thick- 
ness, dia.  48  in.,  av.  cut  8.20  ft.;  1.312  ft.  of 
vitrified  sewer  pipe,  averag..-  cut  (i.H)  ft.  (size 
•36  in.)  ;  1.29.5  ft.  of  27  in.  vitrified  pii)e,  average 
cut  7.20  ft.;  1.511  ft.  of  vitrified  sower  pipe, 
average  cut  5.50  ft.  (size  22  in.);  741  ft.  of 
20  in.  vitrified  sewer  pipe,  average  cut  5.80  ft. ; 
2,822  ft.  of  30  in.  vitrified  sewer  pipe,  average 
cut  6.17  ft  ;  1.720  ft.  of  24  in.  vitrified  sewer 
pipe,  average  cut  6.59  ft. ;  928  ft.  of  20  in.  vit- 
rified sewer  pipe,  average  cut  6.10  ft.:  685  ft. 
of  12  in.  vitrified  sewer  pipe,  average  cut  4.90 
ft.  ;  951  ft.  of  20  in.  vitrified  sewer  pipe,  aver- 
age cut  5.26  ft. ;  16  manholes ;  85  catchbasins. 
Engineer's  estimate  of  the  cost  of  material 
and  construction  is  $23,088. 

Plans  have  been  made  by  Frank  Pane,  of 
Danville,  111.,  for  the  construction  of  a  sewer 
system  in  Hoopeston,  111.,  estimated  to  cost 
$71,000.  The  work  will  include  a  disposal 
plant  and  about  two  miles  of  vitrified  sewer 
pipe.  The  contract  will  probablv  be  let  in 
.\pri].     H.  C.  Finlye  is  Mayor. 

The  City  Council  of  Freepnrt.  111.,  has 
adopted  two  ordinances,  one  for  East  Free- 
port,  to  include  a  pumping  station  at  an 
estimated  cost  of  $15,164,  the  other  for  West 
Freeport  south  of  Stephenson  St..  at  an  es- 
timated  cost  of  '5^32,7.>8. 

The  City  Council  of  .^ssumption  is  consid- 
ering the  matter  of  installing  a  sewerage  sys- 
tem. J.  W.  Dappert  of  Taylorville,  county 
engineer  of  Christian  county,  is  preparing 
specifications. 

The  Board  of  Local  Improvements  of 
Dixon,  III.,  has  adopted  resolutions  providing 
for  a  vitrified  tile  pipe  sanitary  sewer  along 
the  middle  line  of  Galena  Ave.,  from  7th  to 
10th  Sts.,  at  an  estimated  cost  of  $2,201,  and 
for  a  vitrified  tile  pine  sanitary  sewer  in  1st 
St.,  Highland  St.  and  2nd  Ave.,  at  an  estimated 
cost  of  $816. 

Indiana. 

®The  Board  of  Trustees  of  Bloomfield,  Ind., 
has  awarded  the  contract  for  an  addition  to 
the  sanitary  sewer  system  to  Daniel  Hunter 
for  $2,595.  The  sewer  will  be  extended  along 
some  of  the  principal  streets,  including  two 
sides  of  the  public  square. 

Iowa. 

The  City  Council  of  Nevada,  la.,  has  passed 
a  resolution  providing  for  the  construction  of 
a  sanitary  sewer  system  at  an  estimated  cost 
of  $25,000.  Plans  and  specifications  are  being 
prepared  by  Sam  Steigerwald  of  Boone,  la. 

The  City  Council  of  Wapello,  la.,  has  been 
petitioned  by  property  owners  on  Vernon  and 
Franklin  Sts.  for  the  establishment  of  a  sewer 
district.  H.  G.  Volimer  of  Burlington  has 
been  appointed  as  engineer. 

The  City  Council  of  Belle  Plaine,  la.,  has 
passed  a  resolution  providing  for  submitting 
to    the   voters   at   the    citv    election    in    March 


the  question  of  the  issuance  of  bonds  for  $10,- 
000  for  sewer  outlet  and  improved  water  sup- 
ply and  extension  of  the  waterworks  system. 
Plans  for  the  improvement  have  already  been 
made. 

The  City  Council  of  Cascade,  la.,  has  given 
the  contract  to  make  a  survey  for  the  proposed 
sewer  system  for  the  city  to  the  Chase  Engi- 
neering Co.,  of  Clinton,  la.  A  survey  of  the 
entire  town  will  be  taken  in  order  that  future 
extensions  of  the  system  may  be  taken  care  of. 
At  present  it  is  proposed  to  build  only  4.012 
ft.,  running  through  the  alleys  of  the  main 
business  section  of  the  town.  It  is  estimated 
that  it  would  cost  annroximately  $4,500  per 
mile  to  build  the  proposed  sewer. 

Kansas. 

A  petition  has  been  filed  with  the  city  clerk 
of  ?Iutchinson,  Kan.,  by  property  owners  on 
5th  and  6th  Sts.,  asking  for  the  construction 
of  a  sewer  in  the  alley  between  those  streets 
from  Monroe  to  Jackson  Sts. 

The  South  End  Round  Table  of  Wichita. 
Kan.,  is  circulating  a  petition  for  the  con- 
struction of  a  sanitary  sewer  in  the  district 
lying  south  of  Harry  St.  The  city  council 
will  be  asked  to  build  a  lateral  sewer  system 
between  the  Arkansas  river  and  the  railway 
tracks  south  of   Harry  St. 

Kentucky. 

The  Highland  Improvement  Club,  Louis- 
ville, Ky.,  is  taking  steps  to  urge  the  sewer 
commission  to  construct  the  main  sewer  in  the 
Highlands.  Chas.  W.  Wheeler,  corner  Bards- 
town  road  and  Ronnycastle  lane,  is  interested. 

Maryland. 

The  Mayor  of  Baltimore,  Md.,  has  intro- 
duced an  ordinance  in  the  city  council  pro- 
viding for  an  appropriation  of  $15,000,000  for 
the  completion  of  the  sewerage  system  and 
the  paving  of  streets  on  the  Buffalo  plan. 

Michigan. 

City  Engineer  Tabor  of  Muskegon.  Mich., 
has  completed  the  plans  for  the  new  "Brew- 
ery hill"  sewer,  draining  the  Lakevicw  dis- 
trict of  the  city.  The  sewer  will  run  from 
Frisbie  St.  to  Laketon  .Ave.,  through  the  alley 
between  Lake  and  Palmer  Sts.  It  will  then 
follow  Palmer  St.  to  Davis  St. 

Mississippi. 

McComb  City,  Miss.,  will  soon  install  an 
up-to-date  sewerage  system  and  an  electric 
light  system. 

Missouri. 

Plans  are  being  prepared  by  City  Engineer 
Joe  Broaddus  of  Chillicothe,  Mo.,  providing 
for  the  creation  of  sewer  districts  in  the  city. 

The  Board  of  Public  Works  of  St.  Joseph, 
Mo.,  has  recommended  to  the  city  council  the 
adoption  of  a  resolution  directing  the  legal  de- 
partment to  drop  the  proceedings  instituted 
for  the  condemnation  of  a  right  of  way  for 
a  sewer  through"  the  Fowler  tract,  situated 
south  of  Atchison   St.  and  east  of  6th  St. 

The  Council  Committee  on  Ways  and  Means 
of  St.  Louis,  Mo.,  called  a  public  meeting  re- 
cently to  discuss  the  proposition  of  residents 
of  the  West  End  to  submit  to  a  vote  of  the 
people  a  proposition  for  a  bond  issue  of  $3,- 
500,000  for  a  River  Des  Peres  sewer  at  the 
same  time  that  the  proposition  for  a  bond 
issue  of  $2,500,000  additional  for  the  free 
bridge  is  submitted. 

Nebraska. 

The  city  of  Gordon,  Neb.,  has  voted  to  is- 
sue sewer,  electric  light  and  water  bonds. 

The  town  of  Neligh,  Xcb..  is  agitating  the 
question  of  sewerage.  The  town  council  will 
probably  pass  a  resolution  providing  for  the 
construction  of  a  system. 

New  Jersey. 

•J'Bids  will  be  received  until  8  p.  m.  March 
7.  by  Jacob  B.  Jones.  City  Clerk,  Bridgeton, 
N.  J.,  for  furnishing  all  m.itorial  and  doingall 
work  necessary  to  complete  the  con.struction 
of  a  sewage  disposal  works  and  pumping  sta- 
tion,  including  the  necessary  piping,  gradinr. 


etc..  together  with  two  cast  iion  outfall  pipes 
and  a  cast  iron  river  crossing.  Plans  may  be 
seen  and  specifications  and  forms  of  proposals 
obtained  at  the  office  of  the  City  Clerk. 
Bridgeton,  N.  J.,  or  at  the  office  of  Clyde 
Potts,  30  Church  St.,  New  York  City. 

The  City  Council  of  Elizabeth,  N.  J.,  has 
passed  an  ordinance  providing  for  the  issuance 
of  bonds  to  the  amount  of  $25,000  to  continue 
the  work  of  constructing  the  intercepting 
sewer. 

The  Board  of  Public  Works  of  Patterson, 
N.  J.,  has  engaged  William  F.  Jones  of  Little 
Falls  to  make  borings  in  Spruce  St.,  and  Little 
Falls  turnpike  so  that  the  nature  of  the  land 
can  be  ascertained  before  the  contracts  are 
given  out  for  the  2nd  and  7th  ward  sewer. 

New  Mexico. 

The  Sewer  Committee  of  the  City  Council 
of  Las  Vegas,  N.  Mex.,  has  perfected  plans 
which  will  make  it  possible  for  the  city  to 
build  a  modern  sewer  system.  The  members 
of  the  committee  are:  Colonel  M.  M.  Pad- 
gett, Chairman;  F.  H.  Pierce.  D.  T.  Hoskins, 
T.  W.  Hayward  and  C.  C.  Robbins.  K.  D. 
Goodall  is  Mayor. 

New   York. 

•I-Bids  will  be  received  March  1  by  Depart- 
ment of  Public  Works,  of  Buffalo,  N.  Y., 
Francis  G.  Ward,  Commissioner,  for  the  con- 
struction of  the  following  sewers:  Construc- 
tion of  a  36,  .33,  30,  27  and  24  in.  brick;  20, 
18,  \rj  and  12  in.  tile  sewer  in  Connelly  St., 
Olympic,  Warwick,  and  Northumberland 
Aves.,  between  Bailey  and  Kensington  Aves. ; 
construction  of  a  hVz  ft.  x  9  ft.  brick  and  stone 
sewer  m  Lang  Ave.  and  Texas  St.,  between 
Bailey  and  Delavan  Aves ;  construction  of  a 
27,  24  in.  brick  and  20  in.  tile  sewer  in  west 
side  of  Elmwood  Ave.,  between  Amherst  St. 
and  810  ft.  south;  construction  of  a  15  and 
10  m.  tile  sewer  in  Wende  St.,  between  Ferry 
and  Genesee  Sts. ;  construction  of  a  10  in.  tile 
sewer  in  Prairie  Ave.,  between  Tonawanda 
St.  and  southwesterly  end  of  same. 

Representative  Fitzgerald  of  Brooklyn,  N 
Y.,  has  introduced  a  bill  in  the  House,  Wash- 
ington, D.  C,  appropriating  $.03,000  'for  the 
construction  of  a  new  i^ewer  in  the  Brooklyn 
Navy  Yard. 

It  is  reported  that  the  citizens  of  Dansville. 
N.  Y.,  on  Feb.  14,  voted  in  favor  of  the 
proposition  of  installing  a  sewer  system  in 
Mill  and  Franklin   Sts. 

A  bill  has  been  introduced  in  the  Assembly 
Albany.  N.  Y.,  by  Assemblyman  Fred  W 
Hammond,  Syracuse,  providing  for  the  con 
struction  of  the  intercepting  sewers  in  Syra- 
cuse by  increasing  the  bonded  indebtedness 
for  that  purpose  from  $750.0011  to  $1,100,000 

Bantel  &  Hartung  and  William  H.  Sours 
were  the  lowest  bidders  Feb.  1  at  Rochester, 
N.  Y.,  for  the  general  street  sprinkling  for 
1911.  Both  firms  submitted  bids  at  48%  per 
cent  of  the  estimate  of  $85,889.  The  other 
bidders  were  William  Baker,  71  per  cent ; 
August   Kimmel,   69  per   cent. 

Engineer  A.  M.  Scripture  of  New  Hart 
ford,  N.  Y.,  has  practically  completed  the  plans 
and  specifications  for  the  construction  of  a 
sanitary  sewer  system  in  the  territory  north 
of  Sauquoit  Creek  for  the  City  of  New  Hart- 
ford. The  district  lies  between  Sauquoit 
.Creek  on  the  north,  the  West  Shore  railroad 
and  the  Utica  city  line  on  the  south  and  west. 
It  will  extend  up  Prospect  St.  to  Higby  Ave., 
at  the  crossing  of  the  D.  L.  &  W,  R.  R„  and 
from  that  point  to  the  Sauquoit  Creek. 

North  Dakota. 

Plans  are  being  prepared  for  the  construe 
tion  of  a  sower  system  for  the  town  of  Flash 
er.   N.    Dak. 

The  City  Council  of  Jamestown,  N.  Dak., 
has  been  petitioned  for  the  construction  of  a 
sewer  from  Front  St.,  to  5th  St.,  on  North 
7th  .'\vc.,  and  from  7th  .A.ve.  cast  along  5th 
St.  to  connect  with  the  sewer  on  6th  Ave., 
and  for  a  sewer  on  South  2nd  Ave.,  begin- 
ning at  Milwaukee  St.,  and  running  three  and 
one-half  blocks  north,  to  the  alley  between 
2nd  and  Main  St.,  then  west  through  the  alley 
to  connect  with  the  present  sewer  on  3rd  .Are 


•?•  indicates  wrork  now  onen  for  bids.        ?'  indicates  a  contract  let  recently. 
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Ohio. 

The  Kinsinaii  Road  Improvement  .\ssocia- 
tion,  Cleveland,  O.,  has  urged  Director  Lea 
to  build  a  branch  of  the  intercepting  sewer 
for  (heir  part  ot  the  city. 

On  account  of  pollution  of  the  Scioto  River 
by  the  waters  of  the  Town  Run  and  Mill 
Creek,  the  state  board  of  health  has  ordered 
Marysville,  O.,  to  install  a  sanitary  sewerage 
system  and  disposal  plant  to  be  completed  by 
July  1.  The  estimated  cost  of  the  plant  is 
about  $100,000. 

Plans  have  been  prepared  for  the  construc- 
tion of  a  sewer  in  JNIadison  road,  between 
Observatory  Ave.  and  Zumstein  .Ave. ;  Doug- 
las -Vve..  from  Madison  road  to  N.  &  \V.  rail- 
road, and  Mooney  road  from  Madison  road 
250  ft.  south,  for  Cincinnati,  O.  Edwin  Hen- 
derson is  City  Clerk. 

A  new  sewer  system  is  to  be  installed  in 
the  state  penitentiary  at  Columbus,  O.  Speci- 
fications have  been  prepared   for  the  same. 

The  city  of  Bellefontaine,  O.,  has  awarded 
the  contract  for  $75,000  worth  of  sewerage 
bonds  to  Breed  &  Harrison  of  Cincinnati.  The 
money  will  be  expended  to  install  a  sewerage 
system. 

The  Board  of  Control  of  Cleveland,  O.,  has 
awarded  the  contract  to  S.  Silberman  &  Co., 
and  G.  L.  Silberman  for  the  removal  of  the 
city  garbage  during  1911.  AU  scrap  iron,  brass, 
zinc,  copper  and  bottles  will  be  sold  to  S.  Sil- 
berman &  Co.  Waste  paper,  rags,  rubber  and 
lead  will  be  sold  to  G.  L.  Silberman.  The  city 
will  receive  $.10  less  per  ton  for  its  waste 
paper  in  1911  than  it  did  in  1910.  The  new 
contracts  enable  the  city  to  dispose  of  the 
refuse  in  an  unbaled  condition. 

The  City  Council  of  Cleveland,  O.,  has 
passed  an  Ordinance  providing  for  the  issu- 
ance of  bonds  to  the  amount  of  $175,000  for 
the  construction  of  sewers  on  Lakeside  Ave., 
from  E.  18th  St.  to  E.  26th  St.,  on  E.  93rd 
St.,  from  Kinsman  to  Buckeye  Road  S.  E.,  and 
on  Woodhill  Road  from  Quincy  Ave.  to  Buck- 
eye Road  S.  E. 

Oklahoma. 

The  City  Council  of  Oklahoma  City,  Okla., 
has  ordered  a  special  election  to  vote  bonds 
aggregating  $125,000  to  be  used  in  improving 
the  sewer  systems  of  Oklahoma  City.  The 
construction  of  a  septic  tank,  a  treating  sta- 
tion and  sewer  connections  in  Packingtown 
will  cost  $8,000,  and  sewer  improvements  in 
the  north  part  of  the  cit}'  in  which  several  new 
additions  are  situated  will  cost  $45,000.  The 
mayor  has  authorized  to  include  the  election 
in  the  bond  election  on  Feb.  14,  at  which  time 
$1,500,000  water  improvement  bonds  are  to  be 
voted. 

Oregon. 

Citizens  of  Woodlawn.  Portland,  Ore.,  re- 
cently held  a  meeting  to  discuss  the  advis- 
ability of  emptying  the  sewage  of  that  dis- 
trict into  Columbia  slough.  D.  G.  Stephens 
w'as  chairman   of  the  meeting. 

The  Montavilla  Board  of  Trade  has  ap- 
proved the  plans  for  the  Sullivan's  Gulch 
sewer  system,  prepared  by  City  Engineer  J. 
W.  Morris  of  Portland,  Ore.  William  De- 
Veny  is  president  of  the  board.  The  system 
will  be  constructed  by  the  city  of  Portland. 

The  records  of  City  Engineer  J.  W.  Mor- 
ris of  Portland,  Ore.,  show  that  there  was  ex- 
pended in  the  laying  of  sewers  during  1910 
the  sum  of  $905,718. Od  The  mileage  of  sew- 
ers constructed  was  298,345.  rriade  up  as  fol- 
lows:  Twentv-four-in.  circular  brick  and 
stone.  487  ft. :  66-in.  concrete.  1,318  ft. ;  62-in. 


concrete,  2,5tiG  ft. :  00-in.  concrete,  887  ft. ; 
57-in.  concrete,  1,017  ft.;  54-in.  concrete,  2,490 
ft. ;  51-in.  concrete,  757  ft. ;  45-in.  concrete, 
3,211  ft.;  3li-in.  concrete,  2,8(J1  ft.;  33-in.  con- 
crete, 2,748  ft. ;  32-in.  concrete,  3,040  ft. ;  30-in. 
concrete,  6,352  ft. ;  vitrified  pipe  ranging  in 
diameter  from  (J  ins.  to  24  ins.,  544,457  ft. ; 
39%  ins.  by  2(5  ins.  egg-shaped  concrete,  556 
ft.  I  36  ins.  by  24  ins.  egg-shaped  concrete, 
4,380  ft.  The  total  mileage  of  sewers  in 
place  Jan.  I,  1911,  was  298,345.  During  1910 
there  were  issued  from  the  office  of  the  City 
Engineer  4,574  permits  to  open  streets  for  the 
laying  of  gas,  sewer  and  water  mains,  and 
144  permits  for  private  grading. 

Property  owners  in  the  district  between 
Patton  Ave.  and  Commercial  St.,  and  north 
from  Killingsworth  Ave.,  Portland,  Ore., 
have  asked  that  special  district  be  formed  so 
they  can  get  sewerage  at  once.  The  main 
conduit  is  to  run  to  the  Willamette  river.  J. 
W.  Morris  is  city  engineer. 

Civil  Engineer  Louis  C.  Kelsey,  Selling 
BIdg.,  Portland,  Ore.,  has  recommended  the 
construction  of  a  gravity  water  works  sys- 
tem at  an  estimated  cost  of  $22,913  and  a  san- 
itary sewerage  system  at  an  estimated  cost  of 
$23,503  for  the  city  of  Greshani,  Ore.  Lewis 
Shattuck  is  mayor. 

The  town  of  Central  Point,  Ore.,  contem- 
plates the  installation  of  a  sewer  system  this 
summer,  also  water  main  extension  and  street 
paving. 

Mayor  Fred  T.  .Sanderson  and  City  En- 
gineer Don  J.  Zumwalt  of  Klamath  Falls, 
Ore.,  recently  inspected  the  city  with  a  view 
of  laying  out  and  preparing  for  the  com- 
mencement of  work  early  in  the  spring  on 
Klamath  Falls'  third  sewer  unit.  In  addition 
to  the  construction  of  the  third  unit  several 
additions  are  to  be  made  on  the  first  and  sec- 
ond units.  The  third  unit  is  to  extend  into 
the  eastern  part  of  the  city  to  what  is  known 
as  the  Hot  Springs  .Addition. 

Pennsylvania. 

An  effort  is  being  made  by  various  organiza- 
tions of  York,  Pa.,  led  by  the  Chamber  of 
Commerce,  to  arouse  public  sentiment  so  that 
the  support  necessary  will  be  given  the  move- 
ment to  have  completed  the  sewerage  system. 

Dr.  Samuel  Di.xon,  State  Health  Commis- 
sioner, has  issued  notices  ordering  the  dis- 
continuance of  the  present  system  of  sewage, 
which  drains  into  the  Tacony  Creek,  near 
Jenkintown.  This  practically  means  the  con- 
struction of  a  new  sewerage  system  for  the 
city,  which  it  is  estimated,  will  cost  $100,000. 

The  AUentown,  Pa.,  Chamber  of  Commerce 
has  asked  the  city  councils  to  authorize  the 
people  to  vote  on  a  $1,000,000  bond  issue  for 
sewerage. 

Property  owners  in  Grier  St.  and  Erie  Ave., 
Williamsport,  Pa.,  are  taking  steps  to  induce 
the  city  council  to  order  the  construction  of 
a  sewer  in  their  streets. 

Dr.  Samuel  Dixon,  State  Health  Commis- 
sioner, Harrisburg,  Pa.,  has  issued  notices 
ordering  the  discontinuance  of  the  present  sys- 
tem of  sewage,  which  drains  into  the  Tacony 
Creek,  near  Jenkintown.  The  installation  of 
a  new  sewer  system  for  Jenkintown  would 
mean  an  expenditure  of  approximatelv  $100,- 
000. 

George  W.  Rockwell,  of  Sunbury,  Pa.,  was 
low  bidder  Feb.  16  at  Williamsport,  Pa.,  at 
$21,000  for  the  construction  of  the  Penn  St. 
sewer.  John  R.  Munday  is  .Asst.  City  Engi- 
neer. 


Uusch  &  Stewart,-  of  Williamsport,  Pa.,  ace 
the  probable  contractors  for  the  construction 
of  the  proposed  East  End  sewer,  known  as  the 
Grafius  Run  sewer,  in  Williamsport,  for  which 
bids  were  opened  by  the  City  Council  on  Feb. 
10.  The  work  includes  concrete  sewer  in  old 
bed  of  Gratius  Run,  approximately  1,683  ft.  in 
length.  Tlic  bid  was  $20,449.  John  R.  Mundy 
is  Asst.  City  Engineer. 

South  Carolina. 

An  election  will  soon  be  held  in  Cheraw,  S. 
C.,  to  vote  on  the  proposition  of  issuing  bonds 
to  the  amount  of  $70,00(1  for  the  installation 
of  a  sewerage  and  waterworks  system. 

Tennessee. 

A  bill  has  been  introduced,  it  is  reported, 
in  the  city  council  of  Nashville,  Tenn.,  to 
authorize  the  city  to  issue  and  sell  $5(J0, 
trunk   sewer   bonds. 

Washington. 

^•Bids  will  be  received  until  11a.  m.,  March 
3,  by  Constructing  Quartermaster,  Vancouver, 
Barracks,  Washington,  for  the  construction 
of  a  sewer,  hanholes,  house  connections,  etc. 

Wisconsin. 

The  Common  Council  of  La  Crosse,  Wis., 
has  voted  against  the  $100,000  sewer  proposi- 
tion. A  trunk  sewer  was  to  have  been  con- 
structed on  Mississippi  St.,  from  9th  to  17th 
St..  thence  south  to  Winnebago.  In  addition 
it  was  planned  to  connect  this  main  sewer 
with  smaller  sewers  covering  the  entire  south- 
eastern  part   of   the  city. 

Plans  and  specifications  have  been  adopted 
by  the  city  council  of  Marinette,  Wis.,  for 
the  street  and  sewer  work  which  will  be  done 
this  year.  A  sewer  will  be  laid  on  Dunlap 
Ave.,  from  Katherine  to  State  St.,  and  a  new 
concrete  pavement  laid  on  Upper  Main,  and 
new   macadam  on   Marinette  Ave. 

Surveys  have  been  completed  preparatory 
to  the  installation  of  a  sewer  system  in  the 
city  of  Whitewater,  Wis. 

The  City  Council  of  Racine,  Wis.,  has  com- 
pleted the  budget  for  the  year  1911,  included 
in  which  are  the  following  improvements: 
Sewers — Lockwood  Ave.,  from  9th  St.  to  12th 
St.,  and  9th  St..  from  Herrick  Ave.  to  Lock- 
wood  Ave.,  $8,000 ;  Kinzie  Ave.,  from  Graham 
St.  to  west  city  limits,  $2,439;  Forest  St., 
from  Kewaunee  St.  to  the  Rapids  Road. 
$3,129;  Green  St.,  from  Yout  St.  to  Goold 
St.,  $48;  Rapids  Road,  from  Forest  St.  to 
west  citv  limits,  $685;  Clark  and  18th  St., 
$1,483.45;  West  Blvd.,  from  Wright  Ave.  to 
16th  St.,  $1,011;  12th  St,  from  present  ter- 
minus to  park  lands.  $260 ;  Linden  Ave.,  west 
of  Harbridge  St.,  $75 ;  Gertrude  Ave.,  from 
17th  St.  to  C.  M.  &  St.  P.  Ry.,  $150;  16th  St. 
outlet,  $3,000 ;  sewer  in  gully,  from  Harriet 
St.  to  Root  River,  $4,774;  Marquette  St.. 
from  English  St.  to  Yout  St.,  no  cost ;  High 
St..  from  Milwaukee  Ave.  to  Charles  St., 
$137.60;  Grange  Ave.,  from  17th  St.  to  C.  M. 
&  St.  P.  Ry.,  $103.75. 

Canada. 

(SThe  Board  of  Control  of  Toronto,  Ont., 
has  awarded  contracts  for  the  low  level  in- 
terceptor. Sections  1,  2  and  3,  as  follows: 
Section  1 — The  Godson  Contracting  Co.,  of 
Toronto.  $13.10  per  lin.  ft.;  Section  2— The 
Godson  Contracting  Co.,  $13.14  per  lin.  ft.; 
Section  .3— City  Engineer  C.  H.  Rust,  $18.30 
per  lin.  ft.  A.  D.  Blanchard  is  assistant 
engineer   of   the   main   drainage   works. 


BUILDINGS.   DOCKS,   DREDGING,   SUPPLIES,  ETC. 


Arizona. 

•{•Bids  are  asked  until  March  14  by  Salt 
River  Valley  Water  Users'  .Association,  Chas. 
.A.  Van  Der  Veer,  Secretary,  Phoenix,  Ariz., 
for  furnishing  complete  f.  o.  b.  cars  shipping 
point,  electrical  apparatus  for  use  in  a  plant 
to  he  built  at   the  junction  of  the   South   and 


Consolidated  canals  on  the  Salt  River  Proj- 
ect, /\riz.  Particulars  may  be  obtained  by  ap- 
plication to  the  office  of  the  Salt  River  Val- 
ley Water  LTsers'  Association  or  the  office  of 
the  v.  S.  Reclamation  Service,  Phoenix,  Ariz. 

^Bids  are  asked  until  March  14  by  the  Salt 
River  Valley  Water  Lasers'   .Association,  Clias. 


A.  Van  Der  Veer.  Secretary,  for  furnishing 
complete  f.  o,  b.  cars  shipping  point,  two 
hydraulic  turbines  with  accessories  for  use 
in  a  power  plant  to  be  constructed  at  the  junc- 
tion of  the  South  Canal  and  the  Consolidatcil 
Canal,  Salt  River  Valley,  Ariz.  Particulars 
may   be   obtained   by    application  .to   the   office 


•J*  indicates  work  now  open  for  bids.        ®  indicates  a  contract  let  recently. 
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"f  the  Salt  River  Valley  Water  L'sers'  Asso- 
ciation or  the  office  of  the  I'.  S,  Reclamation 
Service,   Pheonix,  Ariz, 

California. 

A  bill  is  to  be  introdnccd  in  the  State  Leg- 
islature to  appropriate  $1,500,000  for  the  con- 
struction of  a  system  of  concrete  piers  and 
docks  from  Lombard  St.  to  Powell,  embrac- 
,  iug  fishermen's  wharf  and  other  dockage 
along   North  beach,  at  San   Francisco. 

®D.  J.  Cushman  of  Petoskey,  Mich.,  has 
awarded  a  contract  to  Carl  Johnson  of  Rhyo- 
lite,  Nev..  for  the  driving  of  a  tunnel  .300  ft. 
long  on  the  Flapjack  property  at  Lee,  Cal.  Mr. 
Johnson  recently  finished  a  contract  on  the 
same  ground. 

Colorado. 

T.  R.  Countryman,  C.  E.,  Colnrado  Springs. 
is  making  estimates  and  prcjiaring  report  on 
a  project  for  driving  another  drainage  tunnel 
-")00  ft.  below  the  Roosevelt  Tunnel  of  the 
Cripple    Creek    Drainage   &   Tunnel    Co. 

Advices  from  Fort  Collins,  Colo.,  state  that 
the  Laramie-Poudre  tunnel,  was  advanced 
through  Green  Alountain,  a  total  distance 
of  009  tf.  during  the  month  of  January. 
The  tunnel  is  being  driven  through  solid  graii- 
ite.  During  the  last  four  days  of  January 
the  tunnel  heading  was  advanced  28  ft.  for 
every  24  hours.  The  drift  has  now  been  driven 
a  total  of  7,800  ft.,  5,600  ft.  being  on  the  east- 
ern side  of  the  mountain  and  2.200  on  the 
western  side.  It  will  probably  be  com- 
pleted in  less  thafi  six  months.  J.  A.  Mcll- 
wee,  the  contractor,  is  working  a  force  of 
50  men  on  this  job. 

Florida. 

•J«Bids  will  be  received  until  7 ::!()  p.  m., 
March  1.  by  the  Bayboro  Investment  Co.,  H. 
A.  Kellam,  Secretary,  St.  Petersburg,  Fla.. 
for  dredging  100,000  cu.  yds.  of  material  at 
Rayboro. 

Georgia. 

The  Newton  Coal  &  Lumber  Co..  Griffin, 
Ga.,  at  $73,863,  was  the  bidder  Feb.  7,  for 
constructing  the  new  court  house  at  Griffin, 
Ga.,  for  Spalding  County. 

Illinois. 

4*Bids  will  be  received  until  10  a.  111  ,  .\l.irch 
10,  by  Treasurer,  Danville  Branch,  i\.  H.  D. 
V.  S.,  Danville,  111.,  for  furnishing  materials, 
labor,  etc.,  for  steam  tunnels  and  equipment 
at  Danville,  111.,  branch  of  N.  II.  D.  V.  S. 

4"Bids  are  asked  until  2  p.  ni..  March  14 
by  Maj.  C.  Keller.  U.  S.  Engineer,  Rock  Isl- 
and, 111.,  for  building  and  delivering  40  steel 
dredging  pontoons,   complete. 

The  U.  S.  House  of  Representatives  has 
passed  a  bill  giving  H.  S.  Green,  Edward  A. 
Smith  and  John  J.  Hurlliurt  of  Morrison  the 
right  to  construct  a  power  dam  at  Lyndon. 
The  movement  for  a  power  dam  at  Lyndon 
has  been  worked  on  for  a  number  of  years. 
The  idea  being  the  generation  of  electric  power 
to  be  used  in  Alorrison,  Lyndon,  Erie,  Pro- 
phetstown  and  Tampico.  It  is  estimated  that 
the  dam  and  power  plant  at  Lvndon  will  cost 
in   the  neighborhood   of  $450,000. 

Following  are  the  low  bids  received  Feb. 
3,  1911,  by  J.  J.  Magrady.  inspector  of  school 
buildings,  Chicago,  III,  for  furnishing  lum- 
ber during  the  year  of  1911,  to  be  delivered  at 
work  shop,  748  Monroe  St.,  unless  otherwise 
noted:  30,000  ft.  1x4  yellow  pine,  1-2  clear- 
rough,  f.  o.  b.  $25  per  M,  Shead  Lumber  Co., 
279  Dearborn  St.:  1.5.000  ft.  2x4  yellow  pine, 
1-2  clear  rough,  f.  o.  b.  $30  per  M,  Mears, 
Slayton,  12,37  Belmont  Ave.;  16.000  ft.  1x10 
yellow  pine,  1-2  clear,  rough,  $29  per  M,  deliv- 
ered, Shead  Lumber  Assn.,  279  Dearborn  St.; 
16.000  ft.  1x6  yellow  pine,  1-2,  clear-rough, 
$27  per  M,  f.  o.  b.,  Mears,  Slayton  Lumber 
Co.,  12.37  Belmont  Ave.;  16,000  ft.  1x12  yellow 
pine.  1-2  clear-rough.  $30.50  delivered,  Schultz 
Bros.,  1225  Old  Colony  Bldg. ;  16,000  ft.  Ix 
'4  yellow  pine,  1-2  clear-rough,  $30  per  M 
delivered.  Lord  &  Bushnell  Co^,  1125  W  22nd 
St  ;  40.000  ft.  1x12  yellow  pine.  S2S  No.  2 
cm.  $18  per  M,  delivered,  Crandall  &  Brown, 
.3300  S.  Centre  Ave.;  20.000  ft.  1x8  vellow 
jime,    S2S    No.    1    com.    f.    o.    b.    $18    per    M, 

J*  indicates  wo 


Mears,  Slayton  Lutnber  Co.,  1237  Belmont 
Ave.,;  40,000  ft.  1x10  yellow  pine,  S2S  No.  2 
com.  $18  f.  o.  b.,  Crandall  &  Brown,  .3300  S. 
Centre  Ave.;  15,000  ft.  1;<  maple,  1-2  clear- 
rough  12-14-16  ft.  lengths,  equal  quantities, 
$36  per  M,  f.  o.  b.,  Hetler  Lumber  Co.,  2601 
Elston  Ave.;  30,000  ft.  2-in.  maple,  1-2  clear- 
rough,  $42  per  M.  delivered.  Keith  Lumber 
Co.,  14th  &  Wood  Sts. ;  1,5.000  ft.  1-in.  birch, 
1-2  clear-rough,  $42  per  M,  delivered,  Keith 
Lumber  Co.,  14th  &  Wood  Sts. ;  15.000  ft.  1-in. 
Cottonwood  No.  2,  all  widths  and  lengths, 
rough,  $21  per  M,  delivered,  Crandall  & 
Brown,  3300  S.  Centre  Ave.;  15,000  ft.  2j<-in. 
maple  or  elm,  com,  and  better  rough,  $26.90 
per  M,  f.  o.  b.,  Gillis  &  Co.,  42  Madison  St.; 
15.000  ft.  1-in.  elm,  all  widths  and  lengths, 
rough,  com,  and  better,  $27  per  M,  delivered. 
Keith  Lumber  Co..  14th  &  Wood  Sts.;  1.000 
pes.  2x4-16,  S4S  No.  1  com.  hemlock,  $17.75, 
f.  o.  b..  Lord  &  Bushnell  Co.,  1155  W.  22nd 
St. ;  100  pes.  2x6-16  S4S  No.  1  com,  hemlock, 
$17  per  M,  delivered.  Lord  &  Bushnell  Co.. 
1155  W.  22nd  St.;  .300  pes.  2x4-12  S4S  No.  1 
com.  hemlock,  $10.50  per  M,  delivered.  Lord 
&  Bushnell  Co.;  .300  pes.  2x6-12  S4S  No.  1 
com.  hemlock,  $16  per  M  delivered.  Lord  & 
Bushnell  Co. ;  300  pes.  2x8-16  S4S  No.  1  com. 
hemlock.  $17.75  per  M,  delivered.  Lord  & 
Bushnell  Co.;  100  pes.  2x10-16.  S2S  No.  1 
com.  hemlock,  $18  per  M,  delivered.  Lord  & 
Bushnell  Co.;  400  pes.  2x12-16  S2S  No.  1 
com.  hemlock,  $19.50  per  M,  delivered.  Lord 
&  Bushnell  Co.;  200  pes  2x12-12  S2S  No.  1 
hemlock,  $19  per  M,  delivered,  Lord  &  Bush- 
nell Co.;  100  pes.  3x12-16  S2S  No.  1  com. 
hemlock,  $20.50  per  M,  delivered,  Hines  Lum- 
ber Co.,  2431  S.  Lincoln  St. ;  100  pes.  3x12-12 
S2S  No.  1  com.  hemlock.  $20.50  per  M,  deliv- 
ered, Hines  Lumber  Co.,  2431  S.  Lincoln  St  ■ 
100  pes.  3x4-16  S4S  No.  1  com.  hemlock. 
$18.25  per  M,  delivered,.  Lord  &  Bushnell 
Co.;  100  pes.  4x4-16  rough.  No. 1  com.  hemlock, 
$19  per  M,  delivered,  Hines  Lumber  Co..  2431 
S.  Lincoln  St.;  100  pes.  4.x4-16  S4S  No.  1 
com.  hemlock,  $19.50  per  M.  delivered.  Lord  & 
Bushnell  Co.;  100  pes.  6x6-16,  S4S,  No.  1 
com.  hemlock.  $20  per  M,  delivered,  Lord  & 
bushnell  Co. ;  5,000  ft.  1x6-16,  No.  1  com. 
white  pine,  D.  B.  2s  and  center  beaded,  $28 
per  M,  f.  o.  b.,  Hines  Lumber  Co.;  5,000  ft. 
1x6-12,  No.  1  com.  white  pine,  D.  B.  2s  and 
center  beaded.  $28  per  M.  f.  o.  b.,  Hines  Lum- 
ber Co.;  5,000  ft.  I.\6-16,  No.  1  com.  white 
pine,  S4S  $28  per  M,  f.  o.  b.,  Hines  Lumber 
Co. ;  5,000  ft.  1x4-10  yellow  pine  clear  parti- 
tion, center  beaded,  $25.50  per  M,  f.  o.  b,, 
Shead  Lumber  Assn.,  279  Dearborn  St.;  8.000 
ft.  1x4-14  vellow  pine  clear  partition,  center 
beaded,  $25  per  M,  f.  o.  b.,  Shead  Lumber  Co.; 
3,000  ft.  1x4-12  vellow  pine,  clear  partition, 
center  beaded,  $25..50  per  M,  f.  o.  b.,  Shead 
Lumber  Co. ;  25.000  Star-A-Star  clear  shingles, 
$2.25  per  M,  delivered,  Hettler  Lumber  Co. 

Indiana. 

^Bids  will  be  received  until  1  p.  m..  .April 
3.  by  Board  of  County  Commissioners.  Frank- 
lin. Ind.,  for  repairing  the  court  lions.?.  Wil- 
liam B.  Jennings  is  .\udi|nr  of  Johnson 
County. 

•J«Bids  will  be  -received  until  April  3.  by 
Bo.ard  of  County  Commissioners,  Franklin, 
Ind:,  for  the  construction  of  a  new  copper 
roof  on  the  court  house.  W.  B.  Jennings  is 
.Auditor  of  Johnson  County. 

Kansas. 

O.  C.  Wand  and  .A.  W.  P.ittmg.  Wichita. 
Kan.,  are  to  have  a  r2-story  office  building 
erected  at  Wichita  to  replace  the  4-story  Bit- 
ting Bros,  building  destroyed  by  fire  New 
Year's  day.  Plans  for  '  a  $350,000  structure 
have  been  announced  and  it  is  understood  that 
work  will  begin  on  tlu'  building  this  spring. 

Louisiana. 

Following  bids  were  received  l-'eh.  14  by 
the  city  of  New  Orleans.  La.,  for  the  erection 
of  the  new  high  school  on  Esplanade  Ave. 
Reusch  Contracting  Co.,  $19.3.973;  John 
Minot.  $194,000;  John  O.  Chisolm.  $185,000; 
Caldwell  Brothers,  $.'"3,169;  !■.  A.  Noullett  &• 
Sons.  $184,963;  James  Stewart  &  Co.,  $210,900. 

rk  now  ocen  for  bids.        (^  indicates  a  contra 


Maine. 

The  Maine  Power  Co.,  has  applied  to  the 
State  Legislature  for  an  act  of  incorporation. 
The  company  is  to  have  a  capital  stock  of 
$1,500,000,  and  proposes  the  expenditure  of 
$500,000  on  incompleted  plant,  near  Bangor. 
The  incorporators  are  Arthur  B.  Leach  of 
New  York  and  L.   C.  Taylor  of  Bangor,  Me. 

Maryland. 

®The  Raymond  Concrete  Pipe  Co.  of  New 
York  and  Chicago  has  been  awarded  the  con- 
tract for  the  concrete  piles  and  foundations 
for  the  new  power  house  of  the  J.  S.  Young 
branch  of  the  Mc.Andrews  &  Forbes  Co.  at 
Baltimore.  C.  Montgomery  Anderson  is  ar- 
chitect. 

Massachusetts. 

■  •{•Bids  will  be  received  until  1  p.  in.,  March 
16,  by  Capt.  A.  M.  Miller,  Constructing  Quar- 
termaster, 263  Summer  St.,  Boston,  Mass.,  for 
the  construction  complete  of  a  frame  addition 
to  ordnance  storehouse  at  Fort  Strong,  Boston 
Harbor,  Mass. 

^Bids  are  asked  bv  Capt.  A.  M.  Miller 
Constructing  Q.  M.,  263  Summer  St.,  Boston' 
Mass.,  until  1  p.  m.,  March  15,  for  the  con- 
structjon,  plumbing,  heating,  electric  wiring 
and  fixtures  of  one  quarter  for  Co.  officers, 
two  quarters  for  N.  C.  officers,  one  quarter 
for  field^  officers,  one  addition  to  post  hospital ; 
for  the 'construction,  plumbing,  electric  wiring 
and  fixtures  of  one  fire  station,  and  for  the 
construction  complete  of  one  storehouse  and 
shop  building  at  Fort  Andrews,  Mass. 

®E.  B.  Jones  Lumber  Co.  has  been  awarded 
the  contract  by  Lieut.  George  P.  Hawes,  Jr., 
Fort  Warren,  Mass.,  for  delivering  at  com- 
mercial wharf,  Boston,  Mass.,  100  ft  of  pop- 
lar, •500  ft.  of  spruce.  200  ft.  of  white  pine, 
100  ft.  of  yellow  pine  flooring  and  10  ft.  of 
round  pine  lumber  for  $43.50.  Bids  were 
opened  Feb.  9. 

The  Harbor  and  Land  Commission,  George 
E.  Smith,  chairman.  State  House,  Boston,  has 
asked  an  appropriation  of  $100,000  to  com- 
mence the  improvement  of  the  East  Boston 
flats.  No  part  of  the  $3,000,000  appropriation 
for  the  improvements  of  the  tide  flats  under 
the  terms  of  an  act  of  last  year  will  be  available 
until  a  tenant  is  in  sight.  In  the  meantime 
It  is  said  that  it  is  highly  important  that  the 
considerable  task  of  filling  in  the  flats  be  com- 
menced. The  commission  has  accordingly 
recommended  that  a  bulkhead  be  built  to  re- 
tain the  filling  so  that  the  flats  may  be  made 
ready  for  pier  construction. 
Michigan 

Delegates  representing  marine  labor  organ- 
izations associated  with  dredging  operations 
on  the  great  lakes  have  submitted  to  repre- 
sentatives of  the  dredging  owners'  association 
a   request   for  an   eight-hour  workday. 

A  petition  is  being  circulated  at  Menominee, 
Mich.,  asking  the  City  Council  to  take  action 
toward   the  consl ruction  of  a  public   doik. 

Minnesota 

The  citizens  of  New  Ulm,  Minn.,  desire 
the  installation  of  a  gas  plant,  and  the  City 
Council  will  grant  a  reasonable  franchise  to 
a  responsible  party  for  operating  a  earburetted 
water  or  coal  gas  plant  of  sufficient  capacity 
for  supplying  .500  consumers.  H.  F.  Blom- 
quist   is   City   Engineer. 

Mississippi 

The  Peoples'  Gas  &  Oil  Co.  of  Birming- 
ham. Ala.,  has  applied  to  the  City  Council  of 
Columbus.  Miss.,  for  a  franchise  to  lay  its 
pipes  throughout  the  city.  The  company  is  to 
build  a  pipe  line  from  the  gas  fields  in  Fay- 
ette County,  .Ala.,  for  the  purpose  of  supply- 
ing local  consumers  with  natural  gas.  The 
route  of  the  proposed  pipe  line  has  been  sur- 
veyed and  the  work  of  construction  will  prob- 
ably  be   undertaken    shortly. 

New  Jersey. 

®The  Edison  Storage  Battery  Co.,  Philadel- 
phia, Pa.,  at  $2,848,  has  been  awarded  the  con- 
tract for  furnishing  and  installing  a  storage 
battery  at  the  L'ni'ed  States  animal  quaran- 
tine station,  Athciiia,   N.  J. 

ct  let  recently. 
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New   York 

•{•Bids  art  asked  until  noon.  March  1,"),  by 
Col.  W.  M.  l?lack,  V.  S.  Engineer,  Room  710, 
39  Whitehall  St.,  \ew  York  City,  for  dredg- 
ing and  rock  removal  in  Hronx  River.  N.  V., 
and  in   luist  Chester  Creek.   N.   Y. 

•f-Bids  are  asked  nntil  11  a.  nv,  March  14. 
as  noted  in  our  last  issue,  by  Lt.-Col.  J.  G. 
Warren,  U.  S.  Engineer,  540  Fe<icral  BIdg.. 
Buffalo,  N.  Y.,  for  channel  excavation.  Black 
Rock  Harbor,  N.  Y.  The  section  of  the  chan- 
nel to  be  excavated  is  that  part  of  the  Black 
Rock  waterway  from  I'errv  St.  bridge.  Buf- 
falo, to  the  new  Black  Rock  Shiplock.  a  dis- 
tance of  approximately  7,440  ft.  The  excava- 
tion requires  the  removal  of  sand,  gravel, 
clay.  etc..  overlying  bed  rock,  and  bed  rock : 
also  the  removal  of  5,200  lin.  it.,  more  or  less, 
of  timber-crib  and  stone  wall  between  Black 
Rock  Harbor  and  the  Erie  Canal,  from  the 
point  of  beginning  thence  northerly ;  small 
tree  growth  on  the  wall ;  and  sunken  wrecks 
of  canal  boats  and  scows,  remains  of  old  boat- 
houses,  landing  platforms,  mooring  piles  and 
like  debris  on  and  along  both  sides  of  the 
wall  or  adjacent  thereto:  also  the  removal  of 
the  old  New  Y'ork  state  shiplock  located  ()0l» 
ft.  above  the  new  Black  Rock  Shiplock.  The 
channel  is  to  be  excavated  to  the  proicct  width 
of  200  to  240  ft.  at  bottom  and  to  the  depth 
of  23  ft.  at  mean  lake  level,  from  the  end  and 
in  continuation  of  the  23  ft.  chamirl  about  125 
ft.  south  of  Ferry  St.  bridge  to  300  ft.  above 
the  south  end  of  the  concrete  walls  of  the  new 
shiplock.  The  channel  is  to  be  excavated  to 
the  depth  of  2fi  ft.  thence  to  the  shiplock  walls 
The  total  estimated  quantity  of  material  to  be 
removed  to  complete  the  work  to  he  done  i> 
770,000  cu.  yds.  of  material  overlying  bed 
rock,  65.000  cu  yds.  of  bed  rock,  and  5.20n 
lin.  ft.  of  wall. 

Bids  as  follow  were  received  Feb.  7,  by  the 
State  Armory  Commissioners,  Albany,  N.  Y., 
for  improvements  to  the  Blauvelt  Rifle  Range : 
Proposition  No.  1,  revolver  ranges,  magazine. 
concrete  guard  wall,  sidewalk  and  steps,  from 
firing  plane  to  existing  butts  of  200-yd.  range, 
pump  house  and  water  supply  work — Robt    W 
McCready,     Tuxedo     Park,  '  N.     Y.    $18,500 
Frank    Besch,    Troy,    N.    Y.,    $18,7S2 ;     E     J 
Doyle,  6c  Co.,  $18,870;  A.  T.  Essery,  Blauvelt. 
N.   Y.,  $19,508:    Peter   Keeler   Bldg.   Co.,   Al- 
bany, $23,099;  Richard  Hopkins,  Troy,  N.  Y.. 
$25,933.       Property  line  fences— Peter  Keeler 
Bldg.    Co.,   Albany,    N.    Y.,   $8,869;    American 
Wire   Form   Co.,    N.    Y.    City.   $8,900;    Frank 
Besch,   Troy,   N.   Y.,  $9,100;   Robert  W.   Mc- 
Cready,  Tuxedo   Park.   N.   Y.,   $9,900;    A    T 
Essery,   Blauvelt,   N.   Y..  $11,500.     Steel   back- 
stops— Sharon     Boiler    Works.    Sharon,     Pa,. 
$11,825;   Frank  Besch,   Troy,   N.   Y.,   $13,708- 
Peter  Keeler  Bldg.  Co.,  Albany,  $14,099 ;  A   T 
Essery,  Blauvelt,  N.  Y.,  $16,740 ;  Robt.  W.  Mc- 
Cready,  Tuxedo   Park,   N.    Y.,   $18,200.     Con- 
struction  of  ice  house — James   C.   Nolan,  Al- 
bany.  N.   Y.,  $1,418;   A.   T.   Essery,  Blauvelt, 
N.   Y..  $1,450;   Robt.   W.    McCready,   Tuxedo 
Park.  N.  Y.,  $1,600:  Frank  Besch,  Troy,  N   Y 
$1,850:  Peter  Keeler  Bldg.  Co.,  $1,960. 

North  Carolina. 

The  Chamber  of  Commerce  of  Wilmington. 
N.  C,  is  advocating  a  bill  to  authorize  the 
citizens  of  Wilmington  to  vote  for  a  bond  is- 
sue of  $200,000  for  the  installation  of  public 
wharves  and  terminals,  this  being  a  condition 
precedent  before  the  government  will  finally 
provide  the  desired  30-ft.  channel  for  the  Cape 
Fear   River. 

Ohio. 
^Bids  will  be  received  until  3  p.  m.,  March 
30,  by  James  Knox  Taylor,  Supervising  Ar- 
chitect, Treasury  Department,  Washington,  D. 
C,  for  the  construction,  complete,  including 
plumbing,  gas  piping,  heating  apparatus,  elec- 
tric conduits  and  wiring,  of  the  United  States 
Post  Office  at  Alliance,  O. 

^•Bids  are  asked  until  noon,  March  13,  at 
office  of  clerk  of  Board  of  Education,  City 
Hall,  Cincinnati,  O.,  for  furnishing  all  ma- 
terials and  doing  all  work  necessary  to  com- 
plete everything  embraced  in  Branch  No.  2, 
under  the  caption  "Reinforced  Concrete 
Work,"  contained  in  specifications  and  shown 


on  plans  of  the  new  school  building  to  be 
erected  on  the  Fourteenth  District  School  lot. 
located  on  the  northeast  corner  of  bVeeman 
.Ave.  and  Poplar  Sts.  in  the  city  of  Cincinnati, 
Ohio.  Plans  and  specilications  are  on  file  in 
the  office  of  the  architects,  Tietig  &  Lee,  No. 
711  Lyric  theater,  or  in  the  office  of  C.  W. 
Handman,  Business  Manager,  at  No.  511  West 
Court    St..   in    said    city   of   Cincinnati. 

Oregon. 

+Bids  will  be  received  until  noon,  Feb.  25, 
.it  the  office  of  Whidden  &  Lewis,  Architects, 
701  Corbett  Bldg.,  Portland,  Ore.,  for  the  fol- 
lowing works  in  the  west  wing  of  the  new 
court  house  for  the  county  of  Multnomah, 
Ore.  :  The  wrecking,  excavations  and  founda- 
tions ;  the  structural  steel  and  iron  work;  the 
granite,  terra  cotta,  brick  and  concrete;  the 
Bedford  stone  work ;  the  roofing  and  sheet 
metal  work;  the  metal  frames.'  grilles  and 
sashes;  the  tile  partitions,  lathing  .iiid  plaster- 
ing; the  marble  work,  scagliola  and  floors,  to- 
gether with  such  other  work  as  may  be  called 
for  in  the  specifications  in  connection  there- 
with. 

Bids  were  opened  Feb.  15  by  Smith,  Kerry 
&  Cliacc.  engineers.  Gil  Commercial  Block. 
Portland,  for  clearing  right  of  way  on  the 
Mount  Hood  Railway  &  Power  Co'.'s  trans- 
mission line  across  the  Sandy  River  Valley  in 
the  north  half  of  Section  1,  Township  2, 
South.  Range  4  East,  Willamette  Meridian. 
Work  to  be  done  is  as  follows :  Clearing  ap- 
proximately 22  acres,  of  which  approximately 
33/  acres  are  to  be  stumped.  Product  of  clear- 
ing to  be  made  into  cordwood  ties  and  cedar 
poles  and  posts.  The  work  is  to  be  com- 
pleted   May    1,    1911. 

Pennsylvania. 

•J'Bids  will  be  received  until  noon,  Feb.  28, 
by  Department  of  Wharves,  Docks  and  Fer- 
ries, 555  Bourse  Bldg.,  Philadelphia,  Pa.,  for 
the  mill  and  shop  inspection  and  testing  of  all 
structural  steel  required  for  the  superstruc- 
ture of  Vine  St.  pier.  Joseph  F.  Hasskari  is 
.\cting  Director  of  the  Department. 

South  Dakota. 

The  following  bids  were  received  Feb.  9  bv 
James  S.  Parker,  Constructing  Q.  M..  Fort 
Meade,  S.  Dak.,  for  furnishing  the  material 
and  constructing  steel  fences  for  troop  cor- 
rals at  Fort  Meade :  Grams  &  SchummcT, 
Sturgis,  S.  D..  $2,097;  Lowith  Bros.  Iron 
Works  Co.,  Denver.  Colo.,  $2,045;  Perkins 
Mfg.  Co.,  St.  Paul,  Minn.,  $1,698;  The  Capi- 
tal Iron  Works  Co..  Topeka,  Kas..  $1,858.40; 
St.  Louis  Wire  &  Iron  Co..  St.  Louis,  Mo., 
$2,026.40:  The  Champion  Iron  Co..  Kenton,  O  , 
$1,900, 

Texas. 

^Bids  will  be  received  until  noon.  Feb.  27. 
by  Sanguinett  &  Staats,  Architects,  Houston. 
Texas,  for  the  construction  of  a  7-story  and 
basement  steel  fireproof  building  in  Houston. 
Texas,  for  the  Southwestern  Telegraph  and 
Telephone  Co.  Each  bid  must  be  accompanied 
by  a  certified  check  for  $2,500. 

City  of  Waco.  Tex.,  has  voted  to  issue 
$2.":0.000  of  bonds  for  the  -erection  of  a  mu- 
nicipal light  plant. 

Bids  as  follows  were  received  Feb.  11  by 
Maj.  G.  P.  Howell,  U.  S.  Engineers,  Galves- 
ton. Tex.,  for  dredging  channel  between 
Brazos  River  and  Matagorda  Bay,  Tex.,  re- 
quiring the  removal  of  2,166,800  cu.  yds.  of 
rnaterial,  (1)  being  price  per  cu.  yd.  for  begin- 
ning at  Brazos  end  of  channel,  and  (2)  price 
per  cu.  yd.  for  beginning  at  Matagorda  Bay 
end  of  channel:  Jno.  Jacobson,  Texas  City, 
Tex.,  (1)  8.74  cts.,  (2)  101/5  cts.  Bowefs 
Southern  Dredging  Co.  of  Texas,  Galveston, 
Tex.,  (1)  9%  cts..  (2)  10%  cts.  Southern 
Dredging  Co.,  Mobile,  Ala.,  (1)  14  cts.,  (2) 
16  cts.  L.  T.  Gaylord,  Houston,  Tex.,  (1) 
15.4  cts.  R.  .'\.  Perry,  Galveston,  Tex.,  (1) 
16  cts.,  (2)  18  cts.  Home  Dredging  Co.,  Mo- 
bile, Ala.,  (1)  17  cts.,  (2)  17  cts. 

Wisconsin. 

®James   O.    Hey  worth.   2.34   Michigan    Ave.. 
Chicago,   111.,   has   been   awarded   the   contract 


for    a    large    power    dam   at    Prairie   du    Sac, 
Wis. 

The  Clarkson   Coal   &   Dock  Co.  is  to  ex-. 
jiend  about  $25,000  this  year  for  improvements 
and  extensions  to  its  docks  at  .^shland,  Wis. 
Canada. 

•J«Bids  will  be  received  uiUil  4  p.  m.,  Feb. 
24,  by  Department  of  Railways  and  Canals, 
Ottawa,  Out.,  for  supply  of  200,000  barrels  of 
cement.     L.  K.  Jones  is  Secy.  Department. 

®Smith  Bros.  &  Wilson,  Regina,  Sask., 
have  been  awarded  the  contract  at  $.50,000  for 
building  the  first  part  of  the  new  Emmanuel 
College  at   Saskatoon,  Sask. 

The  city  of  Hamilton,  Ont.,  S.  H.  Kent, 
(  ity  Clerk,  will  receive  applications,  accom- 
panied by  qualifications  and  testimonials,  until 
■I  p.  m.,  March  15.  from  Electrical  Engineers, 
tor  the  purpose  of  preparing  estimates  of  the 
cost,  plans  and  specifications  for  a  municipal 
electric  power  and  light  system  for  the  city. 


TRADE  NOTES. 

The  following  recent  decisions  of  the  courts 
"I  Minnesota  should  be  of  interest  to  manu- 
lacturers:  In  the  case  of  the  InternationaJ  Har- 
\-fster  Company  of  America  vs.  Charles  Cater 
the  United  States  Circuit  Court  at  Fergus 
Kills.  Minn..  Judge  Willard  presiding,  on  Jan. 
-'Sth.  held  that  the  defense  that  a  company  is 
.1  trust"  or  "illegal  combination"  is  not  a 
liood  defense,  either  under  the  .Sherman  anti- 
trust law  or  under  the  laws  of  Minnesota.  Ca- 
ter was  administrator  of  the  estate  of  F  L 
Wilkins,  deceased,  of  Marshall.  Minn.  Wilitins 
was  an  agent  for  the  company,  and  the  pro- 
■  ■(■edmg  was  to  compel  Cater  to  turn  over  the 
in-oceeds  of  sales  that  had  been  made  by  Wil- 
kins pursuant  to  the  terms  of  a  commission 
:igency  contract;  also  to  recover  property  and 
lor  implements  sold  to  -Wilkins.  An  erroneous 
account  of  what  was  decided  In  this  case  on  a 
lirevious  occasion  has  recently  appeared  in  cer- 
tain newspapers.  They  reported  the  reverse 
■;t  what  was  then  decided.  It  has  also  been 
decided  recently  in  Michigan.  Ind..  and  Ohio 
that  a  purchaser  of  ah  article  cannot  avoid 
paying  for  the  property  purchased  by  under- 
taking- to  plead  the  illegality  of  the  contract  of 
purejiase  and  sale.  Mr.  Justice  Holmes,  of 
tiie  Supreme  Court  of  the  United  States,  in  one 
nf  his  recent  decisions,  said:  "The  policy  of 
not  furthering  the  purpose  of  the  'trust'  is  less 
important  than  the  policy  of  preventing  peo- 
ple from  getting  other  people's  property  for 
nothing  when   they  purport   to  be  buying  it  " 


PROPOSAL  FOR  WATER 
WORKS. 

Jonesboro.  N.   C. 

Sealed  proposals  will  be  received  by  the 
Mayor  and  Board  of  Aldermen  of  the 
Town  of  Jonesboro,  N.  C,  until  5  p.  m.. 
March  13,  1911,  for  building  water  works. 
The  work   will   consist  of:     ■ 

Furnishing  IG.i  tons  6-in.  cast  iron  pipe 
and  220  tons  S-in.  cast  iron  pipe,  togeth- 
er with  hydrants  and  specials. 

Laying  4  miles  6-in.  and  S-in.  pipe  and 
furnishing  and  erecting  a  75,000-gallon 
tower  and  tank. 

Plans  and  specifications  will  be  on  file 
at  the  office  of  the  Clerk  in  Jonesboro.  N. 
C,  and  at  the  Engineers  office  in  Dur- 
ham. N.  C,  and  copies  of  the  specifica- 
tions, form  of  proposal,  etc..  may  be  ob- 
tained from  the  Engineers  at  Durham,  N. 
C. 

No  bid  will  be  considered  unless  accom- 
panied by  a  certified  check  for  Five  Hun- 
dred ($500.00)  Dollars,  which  will  be 
returned  if  the  bidder  executes  contract 
should   it  be  awarded   to   him. 

The  right  is  reserved  to  reject  any  or 
all  bids. 

D.  H.  ARNOLD,  Mayor. 
W.    S.    MURCHISON,    Clerk. 
Engineers; 

WHITE  &  PI.A,TT. 

Durham,   N.    C. 


I 


U.  S.  ENGINEER  OFFICE.  Room  325, 
Custom  House.  New  Orleans.  La.,  Feb.  15, 
1911. ^Sealed  proposals  for  extending  the 
.ietties  at  Southwest  Pass,  Mississippi 
River,  will  be  received  at  this  office  until 
11  a.  m.,  March  17,  1911.  and  then  pub- 
licly opened.  Information  on  application. 
LANSING  H.  BEACH,  Lt.  Col.,  Engrs. 


•I*  indicates  work  now  open  for  bids.        ®  indicates  a  contract  let  recently. 
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Scrapers  and  Grading  Plows  Rep'^Jfatfon 

Ask  any  contractor  of  large  experience.     He  will  tell  you  that  for  over  a  quarter  of  a  century  there  has  been  maintained 
a  reputation  for  largest  capacity  and  greatest  durability  for  the 

"Western"  Line  of  Wheeled   and   Drag   Scrapers   and   Grading   Plows 

The  reason  is  a  life-times' experience  in  actual  contract  work  combined  with  an  extensive  manufactur- 
ing experience  and  every  machin-  has  been  perfected  after  years  of  the  most  rigid  tests. 

Western  Wheeled  Scrapers,  the  pioneers  and  most  extensively  used,  characterized  by  square-shaped 
pans  bent  cold,  general  sturdy  construction  and  many  patented  exclusive  features.    Built  in  any  size. 

Western  Drag  Scrapers,  Chicago  Tongue  and 
Western  Buck  Scrapers, 

Western  Railroad  and  Township  Plows,  de- 
signed for  hardest  service  and  proved  by 
many  years  of  use.  Any  size  from  2  to  16 
horse  power.  "^fc^  /A 

Get    our   complete  catalog   of    Plows  and  ^C^^^B^^^l 

Scrapers  of  proved  quality.  ^di^^^^^,^  \ 


Western  Wheeled  Scraper  Co.,  Aurora,  11!.,  U.S.  A 


BIDS  FOR  SALE  AND  REMOVAL 
OF  COURT  HOUSE  BUILD- 
INGS, AT  ATLANTA,  GA. 

Sealed  bids  will  be  received  and  opened 
by  the  undersigned  at  the  office  of  the 
Coinmis.sioners  of  Roads  and  Revenues  of 
Fulton  County,  Ga.,  at  Atlanta,  Ga.,  on 
Saturday,  March  IS.  1911,  at  10:30  o'clock 
a.  m.,  for  the  sale  and  removal  of  the 
buildings  belonging  to  the  county,  and 
known  as  the  old  Court  House,  the  new 
Court  House  and  the  annex  on  Hunter 
street,  preparatory  to  building  a  new 
Court  House.  Bids  to  cover  the  removal 
of  all  the  material  used  in  the  construc- 
tion, as  well  as  the  foundations  thereof, 
the  ground  to  be  cleared  of  all  the  rub- 
bish, debris,  etc.,  within  ninety  days  from 
the  date  uopn  which  the  Commissioners 
notify  the  bidder  that  the  county  is 
ready  for  him  to  begin  the  work. 

Each  bid  must  be  accompanied  by  a 
certified  check  made  payable  to  the  Com- 
missioners of  Roads  and  Revenues  of  Ful- 
ton County,  Ga.,  for  2  per  cent  of  the 
amount  of  bid,  the  same  to  be  forfeited  as 
liquidated  damages  in  case  the  bidder 
fails  to  enter  into  contract  should  the 
work  be  awarded  to  him,  and  should  he 
fail  to  make  bond  as  hereinafter  pro- 
vided. 

The  bidder  to  whom  the  contract  is 
awarded  shall  give  bond  to  said  Commis- 
sioners, the  same  to  be  acceptable  to 
them,  in  an  amount  equal  to  the  price  of 
the  bid,  within  ten  days  after  contract  is 
awarded,  conditioned  upon  the  faithful 
performance  of  contract. 

The  terms  of  sale  to  be  cash,  or  within 
the  time  contract  and  bond  is  filed  and 
accepted.  The  right  is  reserved  to  reject 
any  and  all  bids. 

Separate  bids  will  be  received  upon 
each  building  upon  the  same  conditions 
as  named  above. 

All  the  -work  to  be  done  under  the 
supervision  of  and  to  the  satisfaction  of 
-\.  Ten  Eyck  Brown  and  Morgan  and  Dil- 
lon, Associate  Architects. 

H.    E.   W.    PALMER.    Chairman, 
CLIFFORD  L.   ANDERSON, 
SHELBY    SMITH, 
i,'ommittee  on   Public  Buildings,   Board  of 

Commissioners     Roads     and      Revenues, 

Fulton  County,  Ga. 
H.  M.  WOOD,  Clerk. 


Proposal  Advertising 

in  Engineering-Contracting  pays. 
Its    news    to    the    contractor    west   of 
Pittsburg,  is  at  least  24  hours  fresher 
than  New  York  papers. 

$2.40  an  Inch 


If  You  Want  Help 

insert  a  "want  ad."  in  Engineering- 
Contracting.      It   will    cost   you    but 

One  Cent  a  Word 

to  reach    14,000   readers. 


Sealed  proposals  will  l;>e  received  until 
12  o'clock  noon.  March  4.  1911,  by  Drain- 
age Commissioners  District  No.  10,  F.  C. 
Seller,  Secretary,  Mt.  Carmel,  111.,  R.  F. 
D.  No.  4,  for  constructing  a  drainage 
ditch.     Excavation  DO, 000  cu.  yds. 


The  Greatest  Treatise 

on 

Concrete 

We  publish  nine  e.xcellent  books  on 
concrete,  each  covering  a  different 
branch  of  the  subject.  But  if  only  one 
book  can  be  afforded  by  an  engineer, 
we  recommend  Reid's  "  Concrete  and 
Reinforced  Concrete  Construction."  It 
remains  the  largest  American  book  on 
concrete — 906  pages  (6x9  inches) — and 
its  wealth  of  line  drawings  (715  illus- 
trations) gives  it  precedence  over 
every  other  book  in  the  English  lan- 
guage for  expensive  "  cuts."  Not  only 
does  Reid's  "  Concrete  "  take  prece- 
dence for  size,  but  for  its  thorough- 
ness of  e.xposition  and  for  detailed  in- 
formation of  this  vast  subject.  This  is 
indicated  pretty  well— allhougli  inade- 
quately—in the  16-page  pamphlet  giv- 
ing table  of  contents  and  .•sample 
pages,  which  you  will  do  well  to  send 
for. 

The  priie  of  the  book  is  $.'.  net,  post- 
paid. If  interested  in  spei-ial  treatises 
on  concrete,  send  for  our  eight 
pamphlets  of  eight  books  on  concrete, 
besides  the  one  above  mentioned 

The  Myron  C.  Clark  Publishing  Co. 

355  Dearborn   Street,  Chicago 
13-21   Park   Row,   New  York 


TIP  CARS  FOa 

(Hunt's 


Easy 

to 
Load 


CONTRACTORS 

ndustrlal"  Patent) 


Light 
Bod 

Smooth 
Runaing 


■y  Hm 


TIP    CAR 

npHIS  car  is  built  with  the  body  hung  be 
-*-  tween  the  wheels  and  is  nearly  a  foot 
lower  than  the  ordinary  tip  car  making  it 
much  easier  to  load.  Six  sizes,  12  to  40  cubic 
feet,  kept  in  stock. 

Write  ti5  for  Further  Information 
and  for  Bulletin. 

C.  W.  HUNT  COMPANY 

WEST  NEW    BRIGHTON,    NEW  YORK 

New  York  City.  <5  Broadway 
Chlcaco,  Ibis  FiBher  Building 

Atlanta,  Ga.,  1607  Rhodes  Bulldlnc 

Richmond,  Va..  State  Bank  Building 
San  Franclico.  865  Monadnook  Bldg. 


ARTESIAN   WELL. 

Sealed  proposals  will  be  received  by  the 
Regents  of  Education  up  to  2  p.  m.. 
March  10,  1911,  at  the  office  of  the  Sec- 
retary of  the  University,  in  Vermillion. 
South  Dakota,  for  furnishing  all  ma- 
terials, tools  and  appliances,  and  drilling 
and  constructing  an  artesian  well,  ap- 
proximately 1,500  feet  deep,  upon  the 
campus  of  the  State  University,  in  the 
City  of  Vermillion. 

Specifications  and  forms  of  proposals 
may  be  obtained  at  the  office  of  tlie  Sec- 
retary of  the  T^niversity  of  South  Da- 
kota. 

Kacli  bid  musi  \tf  accompanied  by  a 
certified  check  for  five  hundred  dollars 
(J.'OO.OO)  payable  to  the  order  of  Regents 
of  Education,  as  a  guarantee  that  the 
bidder  will,  if  successful,  promptly  exe- 
cute a  satisfactory  contract  and  furnish  a 
bond  in  the  sura  of  five  thousand  dollars 
($,'i,000)  for  the  faithful  performance  of 
the  work.  All  bids  shall  be  plainly  en- 
dorsed, stating  that  bid  is  for  construction 
of  well. 

The  right  is  reserved  to  reject  any  and 
all   bids. 

r)aled  Vermillion,  S.   D..  Feb.  3.   lull, 
IRWIN   D.    ALDRICH, 
Secretary,  Regents  of  Education. 

All  directions  are  to  be  made  to  C.  A. 
Sloan,  Secretary,  Vermillion,  S.  D..  and 
properly  marked  on  outside. 
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oa^  yuu  C-oXalda  to  con-ouit  ukt-tv 
Philadelphia  Book  Co. 


17  S.  Ninth  Street 


Philadelphia.,   ['a. 


The  Essence 
of  Engineer- 
ing  Law 

The  gist  of  legal  opinion  on 
matters  of  every-day  inte- 
rest to  the  contractor  will 
be  found  in  compact  form 
for  easy  reference  in 

THE  LAW  OF  CONTRACT 


By  Alexander  Haring,  LL.B., 
M.  Am.  Soc.  C.  E.,  Professor 
of  Bridge  Engineering,  New 
York  University. 


Leading  cases  are  quoted 
at  length  with  dicta  and 
decisions  from  scores  of 
others. 


Cloth,  6x9  ins.,   510   pages. 
Postpaid  $4.00. 


The   Myron  C.  Clark   Pub.  Co, 

355  Dearborn  St.,   Chicago 
13-21  Park  Row  Bldg..  New  York 


HANDBOOK    OF  COST  DATA 

By  IIALUKKT    1'.  (MLLKTTE 

The  New  Edition  compared  with  the  Old  Edition 


A. 

1910  Edition  1905  Edition 

The  new  edition  contains  four-and-a-half-times  as  much  matter 
as  the  old.  The  chapter  headings  and  the  number  of  pages  devoted 
to  each  subject  are  as.  follows; 

Section  Pages 

I     Principles  of  Enginccrin;.;  .".ml  Cost  Keeping 118 

II     Earth  Excavation     .  .  .  .' " .52 

III  Rock  Excavation  and  Quarrying 87 

IV  Roads.  Streets  and  Pavt-ments 217 

V     Stone  Masonry   .55 

VI  Concrete  .  .  .  .' UO 

VII  Waterworks 161 

VIII  Sewers 143 

I X  Tnnber^vork    124 

X  Buildings 54 

XI  Railways  (Steam  and  Electr:c) .348 

XII  Bridges  and  Culverts .• 246 

XIII  Steelwork  (other  than  that  given  in  preceding  sections)  29 

XIV  Engineering  and  Surveying 34 

XV  Miscellaneous 63 

Total  (exclusive  of  index,  etc.) ....  1841 

Unit  costs  in  great  detail,  accompanied  by  statements  as  to  con- 
ditions, make  this  work  not  onh*  invaluable  in  estimating,  but  for 
reducing  costs  of  construction,  both  for  the  engineer  who  designs  and 
for  the  contractor  who  executes. 

Price  $5.00  net,  postpaid 

THE  MYRON  C.  CLARK  PUBLISHING  CO. 

13-2 1  Park  Row,  NEW  YORK        355  Dearborn  St.,  CHICAGO 

Complete  Table  of  Contents  Sent  oD  Request 
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r}         •  •  ff  A  i»  tions.      None   of    the    several    processes   men- 

CnginCCnng  »=  LOntrflCting  tloned   in   the  combinations   described   is  new. 

,  „,    ,,    ..,,  .,     ,       J  r.    »..  T  1  HydrauHcking  is  as  old  as  early  gold  mining 

A  Weekly  "Methorls  and  Cost     Journal  •    V-   ii-         ■  tt     i         i-  .■'    °.        •   ^      n 

for  Civil  Engineers  and  Contractors.  m  Cahtornia.     Hydraulic  pumpnig  IS  virtually 

Published  every  Wednesday  by  hydraulic  dredging  and  is  also  old.     Screening 

THE  MYRON  C.CLARK  PUBLISHING  CO.  dredged    material    is   a    familiar     process     in 

dredging    gold-bearing    gravels.       The     com- 

355  Dearborn  Street,  Chicago  bination    of    these    processes  and  their  appli- 

Teiephoae  Harrison  6198  cation    to    ordinary    e.xcavation    work    as    de- 

New  York  Office:  13-21  Park  Row  scribed   are   the    features   of  novelty. 

Telephone  r,6i3  Cortiandt -yW   account   which   is  given   of   practice  at 

HALBERT  P   GILLETTE ^  an    Indiana    quarry    of    removing    earth    over- 

CHAS.  S   HILL I  burden  by  hvdraulicking  is  interesting  chiefly 

^-  ^- ^i-'^d!J;''1mt; ^Editors  f        jfg    demonstration    that    this    method    may 

H.  B.  KIRKLAND   !  ,  ■         ,  ,,  ,•..        1.111 

T  E  MURPHY  I  "^  economic  where  the  quantities  handled  are 

MYRON  C.  CLARK  ;!'.'.;!'.'.■;/.■. '.'.;'.'.'.'.  Publisher  "Ot    great.      The    economy    of    hydraulicking 

F.P.BURT '. Manager  where    large    volumes    of    material      can      be 

—  moved  has  been  abundantly  proven  by  works 

SUBSCRIPTION    RATES    (Payable  in  Advance).—  of  mining  and  filling  trestles  and  of  dam  con- 

SS.OO  a  year   iS^  issuesi    in   United   Slates.   Cuba.  Mex-  ctrnr-tinn      nrinninalKr     In      tlno      far     \A/Bcf  Tho 

ico.   Altska.  Hawaii.  Guam.   Porto  Rico.    Philippine  struction    principally    in    Uie    tar    West.       Ihe 

Islands   Republic  of  Panama,  Canal  Zone  and  Island  cost  figures  01   these  works  show  very  clearly 

of  Tutuila.  how  the  unit  cost  decreases  as  the  volume  of 

tS.OO  a  year  (BS  issues)  to  Dominion  of  Canada.  material    to    be    moved    increases.      Altogether 

S4.00  a  year  (ss  issues  to  all  otlur  countries.  it  has  been  natural  enough  to  assume  that  the 

Remittance  by  Draft,  Post  Office  or  Express  Money  economy  of  hydraulicking  e.xists  only  in  large 

ADVERTISIXG  RATES  sent  on  appHcation.  ^'"'""e    propo'siti^ons.        Truly      enough      the 

. economy  is  greater  in  such   large  works  and 

Entered  as  second-class  matter,  April  17,  1907,  at  the  where  ail  easily  available  gravity  water  supply 

3d.'l8?9*''°  '''  Chicago.   Illinois,  under  act  of  March  j^  ^ad,  but  they  are  not  the  Only  works  where 

'         saving  is  possible.     The  Indiana  quarry  work 

which    we   describe    is    an    example    in    proof. 

CONTENTS.  '^^^  amount  of  stripping  for  a  season's  work 

in  any  one  quarry  cannot  be  large,  but  with 

ordinary    good    care    and    protection    the    life 

EDITORIAL  SECTION.  of  a  hydraulic  plant  is  many  seasons  and  the 

Some   Interesting   Examples   of   the   Use  of  aggregate    of    many    seasons'    work    makes    a 

Tl^""  Raih-oad''potnT'o"S-?fw .''.°^' ! !  1 ! ! ! ! ! ! ! IIt  large  volume.     But  aside  from  any  "reasoning 

CONCRETE  SECTION:  out"  of  the  question  we  have  the  fact  that  all 

An    Economical    Type    of    Reinforcerl    Con-  through    the    Bedford-Bloomington      quarring 

Crete  Girder  Bridge  Used  in  Clay  County,  district    of    Indiana    hydraulicking    has    within 

Ind.,    Highway    Work 231)  ,  1    j       ^i  ^i      1  r 

Some  Estimates  of  Cost  of  Factory  Hand-  a    few    years    superseded    other    methods      of 

ling  of  Cement  Tile  by  the  Car  System.. 239  Stripping  and  it  is  general  knowledge  that  the 

"^Dam  ^in  "NebSka*^  Constructing  a  Small^^^^  ^^^-^^^    possible    by    this    method      has      made 

EARTH  AND  ROCK  .SECTION: available    large    areas    of    quarry    rock    which 

Methods  and  Cost  of  Hydraulic  Excavation  lormerly  It  was  thought  could  not  be  worked 

on    the    Panama    Canal ...241  profitably    because    of    the    cost    of    removing 

Method  of  Sinking  an   Underground  Mining  ^,       ^,-prbi,rHon 

Shaft    in    Minnesota 242  me  overnuraen. 

A  "Turret  Nozzle"  Monitor  for  Hydraulick-  It    IS    important    to    note    furthermore    that 

ing    • .■ : -.--'^^^  the   securing   of    water    for   this    stripping    is 

'^Tate^  Elfplosiies       ^     .   .'".'"°.".'.'.'".T:^.':243  Purely  a  pumping  proposition.     Indeed,  in  the 

Excavating  Boulder  Filled  Gravei  by  Com-  specific    quarry    described    no    running    water 

bination    Process   of   Dredging,    Screening  ^gs  available— only  the  ponds   formed   by  the 

roaTs  XTtreetTsIctioN: °'^  '^"^-■■>'  P*'^  ^''^i!  by  the  winter  snow  and 

Organization    of     Engineering    Department  the   spring   rams.      Ihe   water   of   these   ponds 

and   General   Engineering   Instructions   of  is    used    over    and    over.      The    supply    to    the 

the   ,  .State      Highway     Department     at  monitors    and    the   pressure      is     secured      by 

Washington     ^i^)  •  ^      .      .^f         ,      .      ■     ,■      ,      ,,     ,.    ., 

Notes   on   State  Highway   Work    in   1910... 249  pumping.     Truly  these   facts  indicate  that  the 

WATER-WORKS  AND  SEWER  SECTION:  voluminous    gravity     supplies     and    the    great 

Extent  and  Composition  of  the  Incrustation^  natural    heads    which    have   come    to    be    asso- 

Varua?iZ''o?^'Jtelltysical' Properly  of  ■the"''  ciated,    and    not    ahyays    truly    by    any    means, 

Peoria   Water   Co..   with   a   Discussion   of  It  may  be   said,   with   hydraulicking  in   the   far 

Rate  Making  and  of  Reasonable  Rates      252  West,  are  not  inseparable  from  the  successful 

Method    of    Protecting     Steel     Pipe     Water  emnlovnipnt   nf   iwU   nrnrp^<; 

Mains      From      Electrolysis.      Springneld,  employment  ot   tnis  process. 

Mass.,    Water-Works    2a4  In   comparison   with   the  work  just   referred 

DRAINAGE  AND  IRRIGATION  SECTION:  to,  the  plant   for  hydraulicking  at   Panama  is 

The,.  St.    Francis    Valley   Drainage    Project.  gf    la^ge    proportions.      This,    too,    it    will    be 
With    Estimates    of    Cost    and    Data    on  u  j      ■  1  ■ 

Costs  of  Ditching  by  Various  Methods... 255  observed,    is    purely    a    pumping    proposition. 

RAILWAY  SECTION:  It   'S    further   'nteresting  because  of  the  coin- 
Freight    Train    Resistance:    Its    Relation    to  bination  with  hvdraulicking  to  break  down  the 
M^trorofO>''st'^of^StVeV-t-Raihvay  •Track-'"  "material,   of   hydraulic   ptmiping    for   its   final 
Reconstruction   with   Carnegie   Steel   Ties  disposal.      To    engineers    f:miiliar    with    costs 

in    Concrete    2S2  of  hydraulicking  and  hydraulic  dredging  in  the 

GENERAL  SECTION:  far  West,  the  costs  given   for  the  canal  work 
Tests    of    Percentage    Variation    or    .Manila  intprestino-       It       immt    Ii,-      evnerterl       nf 

Rope  in  Size,   Weight  and  Strcngtli 264  are    interesting.      It      must    Ik      expected       ot 

LETTERS  TO  THE  EDITOR:  course,  that  the  costs  at  the  lieginnmg  of  any 

The  Design   of  Retaining  Walls 2i).".  such    work    until    the    plant    and    organization 

General  Formula   for   the  Most  Economical  has   fonnil   itself  will   be  higher  and  the  costs 

Drl'fnagf  A?eas  and'  A^eas  of  Vvaier^'^ys:  'Im  so    far   recor<led   at    P;m.H_in;.   arc   hi.gh-cxtra- 

PERSONALS  266  ordinarily  high.  .\  fifth  ot  the  price  being  paid 

CATALOGS        ■ 265  '■"    Panama   would   be   held   very  higli   on   the 

^^^^z^^^^^^^=====^:^^^^=:^^^^^^^=^^^^  Pacific   Coast,   and   much   Pacific    Coast   work 

has    been    done    at    onc-tcnlh    of    the    cost    at 

Some  Interesting  Examples  of  the  Use  Panama. 

of    Hydraulic   Excavating    Methods.  T'le    third    of    the    articles    referred    to    de- 

■'  scribes    a    screening    and    hydraulic    pumping 

Three  interesting  examples  uf  the  use  of  outfit  for  handling  boulder  gravel.  Tlicre  are 
hydraulic  methods  for  excavating  and  mov-  practically  no  records  ;ivail;ibU'  i<i  out[iuls  or 
ing  earth  are  given  in  our  Earth  and  Rock  costs  for  this  plant.  The  nuitcrial  to  be  ex- 
Excavation  Section  this  week.  The  methods  cavated  is  a  mixture  of  gravel  and  boulders, 
described  all  present  some  unusual  feature,  and  the  actual  exc;ivation  is  being  done  by 
either  in  the  nature  of  their  application  or  dipper  dredge.  The  dredge  discharges  to  a 
because  of  their  combination  with  other  meth-  screen  whicli  renidves  all  stone  too  large  to 
ods.  They  all  bear  testimony  of  the  wide  be  pumped,  and  tluse  large  stones  are  re- 
acceptance  of  hydraulic  methods  as  economic  moved  by  scows.  The  smaller  material  is 
where  the  conditions  are  within  their  liniita-  hydraulically  pumind  to  the  spoil  banks.  Ob- 
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viously  all  the  material,  large  and  small, 
could  be  handled  by  scows,  so  that  the  ques- 
tion is:  Can  the  fine  material  be  pimiped 
enough  more  cheaply  than  it  can  be  handled 
by  scow  to  make  profitable  the  introduction  of 
the  separate  screening  and  pumping  unit? 
This  question  can  be  definite!  answered  only 
by  actual  figures  of  cost,  which  are  not  yet 
available. 


The  Railroad  Point  of  View. 

After  an  exhaustive  inquiry  the  Interstate 
Commerce  Commission  has  decided  against 
the  railroads  of  the  East  and  the  Middle 
West  in  the  matter  of  a  general  increase  in 
freight  rates.  This  is  the  most  sweeping 
decision  ever  made  by  that  body,  and, 
though  it  settles  for  the  time  being  a  most 
important  point,  it  is  sure  to  result  in  a  re- 
vival of  public  interest  in  the  whole  railroad 
question,  a  question  of  which  the  rate  case 
is  only  a  part. 

The  public  as  a  whole,  no  doubt,  desires 
to  deal  fairly  with  the  railroads.  It  is  recog- 
nized that  there  are  two  sides  to  the  ques- 
tion, and  that  the  whole  matter  is  exceed- 
ingly complex.  Any  fair  exposition,  there- 
fore, of  the  railroad  side  of  the  question  is 
sure  to  meet  with  consideration  from  the 
public.  In  the  Atlantic  Monthly  for  Janu- 
ary Mr.  E.  P.  Ripley,  president  of  the  At- 
chison, Topeka  &  Santa  Fe  Ry.,  discusses 
the  question  rather  exhaustively.  Refer- 
ring to  the  criticism  to  which  the  railroads 
have  been  subjected,  and  the  great  mass  of 
railroad  legislation,  enacted  or  proposed, 
Mr.  Ripley  says: 

Railway  managers  do  not  deny  tiiat  many 
mistakes  have  been  made  and  many  abuses 
have  grown  up  in  file  development  and  adminis- 
tration of  American  railways.  But  they  do  deny 
the  truth  and  fairness  of  many  of  the  counts  in 
the  sweeping  indictments  of  the  roads  that  have 
been  made  and  printed  throughout  the  country, 
and  feel  strongly  that  most  of  the  public  hos- 
tility to  the  carriers  is  unjust.  They  do  not 
doubt  that  the  public  means  to  be  fair.  But 
they  feel  that  it  has  allowed  itself  to  be  misled, 
to  its  own  injury,  by  these  wholesale  charges  of 
wrong-doing.  They  believe  that  some  of  the 
legislation  that  has  been  passed  recently  is 
wholesome.  But  they  think  that  many  laws 
that  have  been  enacted,  and  many  projects  for 
further  regulation  which  are  receiving  popular 
support,  are  unwise,  because  they  aim  to  do 
tilings  that  are  undesiralile,  or  to  secure  ends 
the  attainment  of  which  would  be  impracticable 
even  if  it  were  desirable. 

As  will  appear  later  Mr.  Ripley  unequivo- 
cally supports  certain  practices  of  the  rail- 
roads that  have  been  condemned  by  the 
public.  But  because  of  the  fair-minded  at- 
titude assumed  in  discussing  the  question 
we  believe  his  arguments  will  be  of  interest 
to  our  readers,  and  for  this  reason  the  fol- 
lowing brief  abstract  of  his  paper  is  pre- 
sented; 

The  constitutional  rights  of  the  railways 
and  the  constitutional  power  of  the  public 
do  not  mark  the  boundaries  of  their  duties 
to  each  other.  There  are  many  things  the 
railways  ought  to  do  for  the  benefit  and 
convenience  of  the  public  that  they  could 
nol  constitutionally  be  forced  to  do.  On  the 
other  hand  the  public  has  the  constitu- 
tional power  10  compel  the  railways  to  do 
certain  things  that  would  not  be  fair  and 
just   to   the   railways. 

The  part  of  the  railroad's  business  that 
has  received  the  most  discussion  and  regu- 
lation is  its  rates.  Hoih  law  and  sound  ethics 
re;|uire  rates  to  be  "fair  and  reasonable"; 
ih:it  is,  equitable  as  between  diflferent  com- 
modities, shippers  and  localities,  and  not 
exorbitant.  As  in  the  case  of  every  general 
principle,  however,  the  real  ditTiculty  is  not 
in  the  forinulatiim  of  the  principle  but  in  its 
specific   aiiplicatioii. 

In  the  matter  of  rates  two  widely  differ- 
ent theories  have  been  advanced.  These 
theories  may  he  denominated  as- — ■ 

(1)  The  value  of  the  service. 

(2)  The  co.-^t  of  the  service. 

The  railroads  themselves  (and  nearly  all 
intelligent    sludcnts    of   the   question)    advo- 

of  Republication  Reserved. 


ENGINEERING-CONTRACTING 


\ol.   XXXV 


No. 


c.ito  the  furiiier.  There  is  little  tlifterence 
in  the  cost  of  transporting  a  car  of  auto- 
mobiles and  a  car  of  sand,  yet  it  is  mani- 
fest that  a  rate  which  would  be  much  less 
than  fair  for  the  automobiles  would  pro- 
hibit the  movement  of  the  sand:  therefore, 
the  rate  on  the  sand,  if  moved  at  all.  must 
be  actually  less  than  the  average  cost  of 
moving  all  freight,  while  the  rate  on  the 
automobiles  must  be  very  largely  in  excess 
of  the  average  cost.  There  is  one  point  re- 
garding this  matter  that  many  forget;  this 
is  that  in  all  affairs  there  are  two  kinds  of 
discrimination.  There  is  the  kind  which. 
as  the  dictionary  expresses  it.  "sets  apart 
as  being  ditTerent."  which  "distinguishes 
accurately,"  and  there  is  the  widely  difTer- 
ent  kind  which  "treats  unequally."  In  all 
ordinary  atTairs  of  life  we  condemn  as  "un- 
discriminating"  those  who  have  so  little 
judgment  or  fairness  as  not  to  "distinguish 
accurately"  or  "set  apart  things  that  are 
difTerent" — who  either  treat  equally  things 
ihat  are  unequal,  or  treat  unequally  things 
that  are  equal.  Now,  when  the  railway 
traflic-manager  "sets  apart  things  that  are 
different. "  and  treats  them  differently,  he 
simply  does  what  it  is  the  duty  of  everyone 
to  do.  This  shows  what  is  meant  by  basing 
rates  on  the  "value  of  the  service" — on 
"what  the  traffic  will  bear." 

The  adjustment  of  the  rates  on  the  vari- 
ous commodities  roughly  in  proportion  to 
the  value  of  the  services  rendered  in  haul- 
ing them  is  an  imperative  condition  to  the 
free  circulation  of  the  cheaper  and  bulkier 
commodities,  and  in  so  adjusting  its  rates 
the  railway  simply  does  its  public  duty. 

Railroad  men  do  not  believe  that  rates 
ought  always  to  increase  in  proportion  to 
distance.  The  policy  of  the  American  rail- 
ways in  generally  making  their  rates  lower 
in  proportion  for  long  than  for  short  dis- 
tances— in  basing  them  on  the  value  rather 
than  the  cost  of  the  service — has  enabled 
producers  throughout  a  large  territory  to 
compete  in  every  market,  and  consumers 
to  get  commodities  from  every  point  of 
production  in  that  territory. 

When  a  railway  makes  a  lower  rate  for  a 
longer  than  for  a  shorter  haul,  it  is  usually 
because  it  meets  controlling  competition 
either  by  water  or  by  rail  at  the  more  dis- 
tant point,  which  it  does  not  meet  at  the 
nearer  point.  It  could  no  more  afford  to 
make  rates  proportionately  as  low  to  the 
intermediate  as  to  the  more  distant  point 
than  it  could  afford  to  make  as  low  rates  on 
all  commodities  as  it  makes  on  sand.  If 
it  quit  meeting  the  competition  at  the  more 
distant  point,  the  shipper  at  the  nearer 
point  would  not  be  benefited,  because 
he  would  still  have  to  pay  the  same  rates 
as  before,  while  the  shipper  at  the  more 
distant  point  would  still  be  able  to  get  his 
goods  by  the  competing  rail  or  water  line 
at  the  same  rate  as  before. 

Many  discriminations  which  have  con- 
sisted in  "treating  unequally"  have  been 
made,  and  for  these  the  railways  deserve 
condemnation.  But  unfair  discriminations 
in  rates  afford  the  best  illustration  of  the 
fact  that,  in  order  that  the  railway  may  do 
its  full  duty  to  the  public,  the  public  must 
do  its  duty  to  the  railway.  Since  the  orig- 
inal Interstate  Commerce  .\ct  was  passed, 
there  has  not  been  a  time  when  our  laws 
regulating  railways  have  not  been  so  incon- 
sistent and  conflicting  that  railway  men 
could  not  obey  one  part  of  them  without 
violating  another  part.  To  abolish  unfair 
discriminations  all  competing  railways  must 
act  in  concert  regarding  rates;  but  under 
the  Sherman  Anti-Trust  Law  any  combina- 
tion of  railways  in  the  matter  of  rates  has 
been  held  to  be  an  illegal  conspiracy. 

.\t  the  present  time  less  attention  is  paid 
to  the  question  of  unfair  discrimination  than 
to  the  absolute  amount  of  the  rates  that 
should  be  allowed. 

Traffic  cannot  grow  rapidly  on  excessive 
rates;  and  industry  and  commerce  cannot 
thrive  on  them.  But  it  is  a  significant  fact 
that  traffic  and  industry  and  commerce  have 


increased  in  an  unprecedented  and  unparal- 
leled degree  on  the  rates  made  by  Ameri- 
can railways.  Furthermore,  it  is  conceded 
by  every  competent  economist  who  has  ever 
investigated  the  subject  that  the  rates  of 
our  railways  are  the  lowest  in  the  world. 

-"X  railway,  however,  has  not  discharged 
its  full  public  duty  even  when  it  has  made 
its  rates  both  fair  and  low.  It  is  also  its 
duty  to  treat  its  employes  well,  and  to  give 
good  service  to  the  public.  Thai  the  rail- 
ways of  the  United  Slates,  while  keeping 
their  rates  low,  have  done  well  by  their  em- 
ployes, is  amply  demonstrated  by  the  sta- 
tistics regarding  the  wages  paid  them. 
While  railway  rales  have  remained  almost 
stationarj',  railway  wages  have  been  in- 
creased during  the  past  ten  years  about 
twenty-three  per  cent;  and  railway  em- 
ployes are  today — as,  in  fact,  they  have 
been  for  years — the  highest-paid  working- 
men  in  this  or  any  other  country. 

.\s  to  railway  service  in  general  in  the 
United  States,  the  great  improvements  that 
have  been  made  in  it  in  recent  years  ought 
to  be  sufficient  evidence  that  it  will  in 
course  of  time  be  made  as  good  as  anyone 
can  reasonably  ask,  if  the  railways  are  al- 
lowed to  charge  rates  that  are  reasonably 
proportionate  to  the  value  of  the  services 
they  render  for  them. 

There  are  many  persons,  however,  who 
think  that  the  reasonableness  of  rates 
should  be  measured  by  some  other  stand- 
ard than  the  value  of  the  services  rendered 
for  them.  They  contend  that  all  a  railway 
is  entitled  to  is  a  "fair  return"  on  the  value 
of  its  property;  and  that  a  fair  return  is 
the  current  rate  of  interest. 

One  of  the  greatest  difficulties  in  the  way 
of  so  regulating  rates  as  to  limit  each  rail- 
way to  a  "fair  return"  is  that  railways  dif- 
fer as  widely  as  individual  men.  Some  roads 
are  favorably,  others  unfavorably  located. 
Some  managements  have  great,  and  others 
only  moderate  foresight  and  ability,  and 
others  almost  none.  To  limit  the  profits 
of  the  favorably  located  and  well-managed 
railways  to  the  current  rate  of  interest 
would  deprive  them  of  the  rewards  of,  and 
the   incentive   to,  good  management. 

The  railways  are  beset  constantly  by  de- 
mands for  improvements  in  service.  The 
public  c.Tnnot  at  the  same  time  get,  and 
ought  not  to  ask,  both  lower  rates  and  more 
expensive  and  better  service. 

In  order  to  make  their  service  safe,  many 
roads  will  have  to  do  an  amount  of  work 
for  the  strengthening  of  their  tracks  which 
will  amount  practically  to  reconstruction  of 
lar.ge  parts  of  them,  or,  in  the  cases  of  not 
a  few  roads,  of  all  of  them.  Many  other 
costly  improvements  ought  to  be  made  to 
render  transportation  safe. 

Railway  managers  are  just  as  anxious  to 
make  their  service  safe,  both  for  their  em- 
ployes and  for  passengers,  as  the  public  is 
to  have  them  do  so.  The  main  difference 
between  them  and  those  who  criticize  them 
is  that  the  railway  managers  appreciate 
more  keenly  the  expense  that  must  be  in- 
curred, and  the  difficulties  that  must  be 
overcome,  in  making  transportation  safe. 

Many  costly  improvements  are  made  for 
the  benefit  of  the  public,  and  not  for  the 
profit  of  the  railroads.  Such  improvements 
should  not  be  capitalized  but  should  be 
paid  for  out  of  earnings,  as  they  do  not  pro- 
duce any  revenue.  If  a  railway  is  allowed 
to  earn  nothing  over  a  "fair  return"  it  will 
have  no  earnings  to  invest  in  such  improve- 
ments. That  the  English  roads  have  piled 
up  a  capitalization  of  $314,000  a  mile  is 
largely  because  they  have  paid  for  all  im- 
provements and  betterments  out  of  capital 
whether  they  increased  earning  capacity 
or  not. 

If  the  public  can  and  shall  regulate  rail- 
way profits,  it  should  adopt  the  policy  of 
letting  the  railways,  or  at  least  the  better- 
managed  ones,  earn  as  much  to  be  spent  on 
improvements  as  they  pay  out  in  dividends 
on  a  reasonable  stock  capitalization.  If, 
for  example,  a  road  is  paying  seven  per 
cent  on  its  stock,  it  ought  to  be  allowed  to 


earn  an  equal  additional  amount  with  which 
to  make  improvements.  This  policy  is  the 
one  followed  by  well-managed  industrial 
corporations.* 

As  for  the  oft-repeated  statements  that 
our  railways  are  over-capitalized.  While 
there  are  individual  cases  where  this  is  true, 
no  one  can  believe  that  it  is  generally  the 
case  after  reading  the  following  figures  re- 
garding the  capitalization  per  mile  of  the 
railways  of  our  own  and  other  countries: 
United  States,  $59,259;  Argentina,  $59,930; 
New  South  Wales,  $63,999;  Canada,  $66,752; 
Switzerland.  $109,000:  Germany,  $109,788; 
France,  $139,290;  United  Kingdom.,  $275,- 
040;    England  alone,  $314,000. 

The  one  point  that  comes  out  most  prom- 
inently in  the  intelligent  discussion  of  every 
phase  of  the  railway  question  is  that  the 
duties  of  the  railways  and  the  people, 
whether  in  regard  to  rates,  or  service,  or 
capitalization,  or  any  other  feature  of  rail- 
way policy,  are  equal  and  reciprocal.  This 
must  always  be  true  while  the  service  of 
the  railways  is  public  and  their  ownership 
is  private.  The  public,  on  the  one  hand, 
and  the  private  owners  of  the  railways,  on 
the  other  hand,  have  exactly  equal  rights  to 
demand  that  each  shall  give  the  other  a 
"square  deal." 

Up  to  a  comparatively  few  years  ago  the 
public  did  its  duty  by  the  railways  better 
than  the  railways  did  their  duty  by  the 
public.  The  public  was  amply  justified  in 
.growing  incensed  at  certain  deplorable 
abuses,  and  in  taking  vigorous  measures 
to  remedy  them.  But  this  does  not  justify 
a  prejudiced  mental  attitude,  or  the  pas- 
sage of  numerous  laws  that  are  unjust  and 
injurious. 

The  railways  have  been  bitterly  de- 
nounced for  having  at  times  used  corrupt 
means  to  prevent  the  passage  of  laws  in- 
jurious to  them.  The  use  of  such  means 
was  ethically  indefensible;  but  the  people 
were  largely  to  blame  for  it.  The  people 
elected  corrupt  men  to  the  legislatures  who 
introduced  measures  whose  passage  would 
have  been  injurious  to  the  roads,  and  the 
purpose  of  whose  introduction  was  to 
blackmail  them.  The  railways  all  over  the 
country  are  now  trying  very  hard  to  avoid 
entirely  the  use  of  improper  measures  to 
influence  legislation.  They  have  a  right  to 
ask  that  the  public  shall  meet  them  half- 
way in  this  matter.  But  the  blackmailing 
law-maker  still  regularly  turns  up  in  many 
of  our  city  councils  and  slate  legislatures. 

The  attitude  of  the  railway  managements 
has  been  changing.  The  duty  of  the  rail- 
ways to  the  public  is  now  more  clearly 
recognized  by  their  managers,  more  frankly 
conceded,  and  more  fully  and  faithfully  per- 
formed, than  it  ever  was  before.  In  conse- 
quence of  these  changes,  I  believe  that  it 
can  truthfully  be  said  that,  whereas  up  to  a 
few  years  ago  the  public  did  its  duty  to  the 
railways  befter  than  the  railways  did  theirs 
to  the  public,  the  reverse  is  now  the  fact; 
and  that  the  railways  have  a  right  to  com- 
plain that  they  are  now  doing  their  duty  to 
the  public  much  better  than  the  public  is 
doing  its  duty  to  them. 


Two  bills  providing  for  subways  in  Newark. 
K.  J.,  are  now  before  the  New  Jersey  legisla- 
ture. '  One,  known  as  the  Leveen  bill,  provides 
for  the  extension  of  the  proposed  high  speed 
line  of  the  Pennsylvania  R.  R.  from  Saybrook 
Place  south  to  the  southern  apex  of  Militarx 
Park.  The  other,  the  McGowan  hill,  authorizes 
the  city  to  spend  $2,00<1000  for  subways,  with- 
out stipulating  where  they  shall  he  built.  It  is 
the  understanding,  however,  they  would  ex- 
tend along  Market  St.,  between  the  court 
house  and  the  Pennsylvania  R.  R.  and  along 
Broad  St.  from  Washington  Park  to  Lincoln 
Park. 

*Tlie  reader  is  referred  to  an  editorial  tliat 
appeared  in  "Engineerins-Contraeting"  of  .lune 
.■n.  1910.  in  wliieli  .1  periodical  Hxing  of  rates  is 
diseiissed. 
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CONCRETE    AND     REINFORCED     CONCRETE    SECTION 


An   Economical    Type    of    Reinforced 

Concrete    Girder    Bridge    Used    in 

Clay  County,  Ind.,  Highway 

Work/:^ 

A  bridge  supported  Iiy  two  reinforced  con- 
crete girders  to  wliicli  the  tloor  is  liung,  has 
its  limitations  as  to  width  of  roadway  and 
also  as  to  length  of  span.  The  usual  width 
of  roadway  for  county  highway  bridges  is 
from  14  to  18  ft.  and  I  do  not  think  it  would 
be  practicable  or  economy  to  use  this  type  of 
bridge  for  a  roadway  greater  than  20  ft.,  this 
bridge  is  more  economical,  up  to  spans  of  50 
to  CO  ft.,  tlian  arches  having  tlie  same  area  of 
water  way  and  designed  to  carry  the  same 
load.  This  type  of  bridge  is  not  so  common  as 
the  combined  slab  and  beam  bridges  but  it 
is  more  suitable  for  longer  spans  at  locations 
where  it  is  desired  to  get  as  much  waterway 
as  possible  and  not  have  the  grade  of  the 
road    as    high    above     high    water    mark     as 


slab.  The  bending  nionienl-  and  shears  were 
obtained  by  the  ordinary  principles  of  me- 
chanics. The  girders  and  lloor  slab  were  con- 
sidered as  beams  freely  supported  at  the  ends. 
The  design  is  based  on  ultimate  strength  with 
a  safety  factor  of  three  for  the  dead  load  and 
four  for  the  live  load.  The  elastic  limit  of  the 
steel  was  taken  as  -jO.OOO  lbs.  and  the  ultimate 
compressive  strength  of  concrete  as  2.000  lbs. 
per  square  inch.  The  percentage  of  reinforce- 
ment used  was  .85  per  cent  of  the  area  of  the 
concrete. 

The  specificalions  ))ro\idcd  for  any  stand- 
ard brand  of  .\nierican  Portland  cement 
which  w'as  required  to  pass  the  customary 
standard  test,  and  the  gravel  used  was  to  be 
clean  and  of  graded  size.  The  proportions 
of  mixture  for  the  girders  and  floor  slab  was 
1  part  cement  to  5  parts  gravel,  and  for  the 
abutments  and  wing  walls  1  to  6.  The  rein- 
forcing steel  was  of  corrugated  bars. 

Special  care  was  taken  to  secure  suitable 
forms   and   the   supports    for  the   girders   and 
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Details    of    40ft.    Reinforced    Concrete     Through    Girder    Bridge. 


would  be  necessary  wuh  the  combined  slab 
and   beam   bridge. 

This  bridge  was  designed  to  replace  a  steel 
bridge  that  gave  way  under  the  load  of  a 
threshing  engine  which  probably  weighed 
about  7  tons,  and  it  is  located  across  a  creek 
which  is  in  a  low,  flat  valley.  The  approach 
or  grade  is  one  half  mile  long.  This  design 
was  chosen  for  the  location  on  account  of 
the  increased  waterway  obtained  as  compared 
with  an  arch.  The  bridge  was  IG  per  cent 
cheaper  and  gave  20  per  cent  more  waterway 
than  a  40-ft.  span  arch  which  was  designed 
for  the  same  location,  using  the  same  loads 
in  each  design.  The  tops  of  girder  bridges 
are  heavier  than  arches,  but  as  there  is  no 
horizontal  thrust  developed,  the  abutments  do 
not  need  to  be  made  as  heavy.  There  is 
therefore  less  concrete  in  the  through  .girder 
design,  than  for  arches  giving  the  same  area 
of  waterway  and  capable  of  supporting  the 
same  loads.  In  appearance  the  girder  bridges 
are  massive  and  well  adajited  to  their  pur- 
pose and  have  a  pleasing  outline. 

Method  of  Pcsifin. — The  bridge  was  de- 
signed for  a  uniform  live  load  of  150  lbs.  per 
sq.  ft.  and  to  be  capable  of  supporting  a  20- 
ton  road  roller  and  ;i  dead  load  of  its  own 
weight   and    a    1-ft,    earth    lill    over   the    floor 

*A  paper  before  th«    Iiuliana    I'^nsineering  So- 
lety    by    Frank    A.     Kalltiiaii.     Cily    Engineer, 
i'.iazil,    Ind.      Cut    rcprochuecl    from    the    "Kpsi- 
iicering  Keeord." 


floor  slabs  rested  on  temporary  concrete 
foundations.  The  forms  were  not  removed 
until  after  a  period  of  2.1  days. 

The  mixing  of  the  concrete  was  by  ma- 
chine and  was  what  would  be  called  a  wet 
mixture.  The  jilacing  of  the  concrete  for 
the  "irders  and  lloor  slab  was  carried  on 
continuously  and  completed  al  one  operation 
in  a  period  of  10  hours. 

Design  of  Floor  Sliih. — The  njadway  being 
16  ft.  wide,  we  made  our  calculations  for  a 
slab  12  ins.  wide  and  lii  ft,  long.  In  calcu- 
lating the  dead  load  we  assumed  a  cubic  foot 
of  nil  at  100  lbs.  and  a  cubic  foot  of  concrete 
at  150  lbs. 

Weight  of  slab.  1  X  1  viX  ICX  1.50=3,200  pounds 
Weight     of     nil,     1X1  X  1(1X100=1,000  pounds 

Tot.il  dead  l.iad  4,800  pounds 
/!'  --total   weight,     w=wcight   pi  r   lineal   foot 

wll 
Max.     Mom.= 

8 

=i.<;x:!uiixifixi(!=o,(;oo  ft.  lbs 

=11.5.200  in.  lbs. 
For  the  live  load  on  the  floor  slab  we  took 
a  20-ton  road  roller  .and  assimicd  that  the 
load  was  distributed  over  8  liu.  ft.  of  the 
bridge,  which  gave  a  load  of  5,000  lbs.  on  the 
slab  considered. 
Max.  Moni.=  '-.s(7'/ 

^isX5,0OOX  l(i=|ii. ft.    Ihs,^l20,i;iuf\ 

in,  lbs. 


Using  a  s.afety  of  three  for  the  dead  load  and 
four  for  the  live  load  we  had  for  our  design- 
ing moment : 

Dead    load,   ;l  X  1 15.200=. 'i45,(!00  in.  lbs. 
Live    load.    4X  120,000-=480,000  in.  lbs. 

Total    designing   Mom.   825,000  in.  lbs, 
J1/=.3T0  bd=   (b=12  ins.). 
From  said  formula  we  got  for  d,  13.6  ins. 
Allowing   for   the   concrete    below    the     rem- 
forcement  we  made  the  thickness  of  the  slab 
16   ins. 

Steel  reinforcement  required^=0.0085  6d= 
1.63  sq.  ins. 

Design  of  Girders. — The  girders  calculated 
for  the  dead  load  and  a  uniform  load  of  150 
lbs.  per  sq.  ft.  for  the  live  load  which  gave  a 
larger  moment  than  a  20-ton  road  roller.  The 
dead  load   was, 

Girder    slab,    2X6.25X40X1.50=  7.5,000  pounds 

K'    floor.    1^X8X40X1.50=  64,000  pounds 

Fill,   1X8X40X100=  .32,000  pounds 

Total  dead  load  171,000  pounds 
Dead  load  moment=!/8Wl,=HiX  171,000X40 
=8.55,000   ft.   Ibs.=10,260,000  in.  lbs. 

The  live  load  per  lineal  foot  of  girder  is 
8X1.50=1,200  lbs.  Max.  Mom.='/^w/=>iX 
1,200X40X40=240,000  ft.  lbs.=2,880,000  in  lbs. 

Using  the  same  safety  factor  as  before  we 
had  for  designing  moment 

Dead  load,  3X  10,2fi0.0o0=.30,780,000  in.  lbs. 
Live   load,   4X2.880.000=11,520,000  in.  lbs. 

Total  designing  moment  44,300,000  in.  lbs. 
M=44,300,000=370  bd=    (b=24  ins.). 
From  above  d=70.0  ins. 

In  the  design  we  made  d^75  ins. 

Steel  required=.0085X24X70=14.28  sq.  ins. 

In  the  design  we  used  twelve  IJ^"'".  bars, 
which  gave  an  area  of  14.64  sq.  ins. 

To  take  care  of  the  shearing  stress  in  the 
girders  si.x  of  the  reinforcing  rods  were 
bent  up  in  said  girders  at  one-lifth  to  one- 
tenth  points  and  U-stirrups  were  placed  in  the 
girders  9  ins.  apart  at  the  ends  and  18  ins. 
apart  at  the  center  of  the  girder.  In  the 
floor  slab  every  third  bar  was  bent  as  shown 
on  the  plans. 

Where  the  girders  join  to  the  abutments 
the  concrete  was  connected  with  a  circular 
brace  having  a  2-ft.  radius  which  gave  the 
girder  a  better  bearing  on  the  abutments  and 
also  improved  the  appearance  of  the  brid.ge. 
Large  panels  4  ins,  deej)  were  placed  in  the 
sides  of  the  girder  and  also  at  the  end.  The 
bridge  contains  the  following  amount  of 
concrete. 

Girders ^M.S  cu.  yds. 

Floor   slab    30.4  cu.  yds. 

Abutmenls     "0.0  cu.  yds, 

Fouiirlatioii    17.7  cu.  yds. 

Wings     12.7  cu.  yds. 

Total     115.B  cu.  yds. 

The  tot.il  anionnl  of  reinforcing  steel  was 
13,6.58  lbs. 

The  cost  of  constructing  this  bridge  was 
$1,108.  wdiich  includes  the  services  of  a  fore- 
man al  $5  per  day.  The  gravel  cost  $1..50  per 
cu.  yd.  at  the  liridgc  site  and  the  cement  cost 
$1,20  per  barrel  at  the  railroad  station  .5  miles 
from  the  bridge  site. 

We  have  built  five  bridges  of  this  type  in 
Clay  county  during  1010  and  they  have  all 
proven    ver\    satisfaclor' , 


Some    Estimates    of    Cost    of    Factory 
Handling  of  Cement  Tile  by  the 
Car  System.-' 

The  car  system  of  handling  cement  tile  in 
the  factory  admits  of  the  highest  possible 
rate  of  production  with  the  least  labor.  It  is 
expensive  to  install,  but  gives  a  plant  so 
equipped   every  advantage 


•A  paper  by  CIlarU.^;  1*;.  Sims  beforr  the  Inter- 
stale  r'.iiH'nl   Tib-  .Mionifarliirers'   AP.sfieiation, 
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The  car  system  can  be  installed   for  about 

as  follows : 

100  cars.  S6  or  40  ins.  wide  by  S  ft.  long, 
with  arglo  ii-on  corner  posts  and  two 

decks,   ai  $20.00   $2,000.00 

Freight  and  dravage  on  cars,   100  miles 

at  60  cts.  cwt .".SCOO 

Labor  assembling  cars,  shipped  Ijnocked 

down   40.00 

Two  transfer  cars  at  $25.00 50.00 

Freight  and  drayage "'^S 

1,114  ft.  of  track  Indoors.  12-lb.  rails,  for 
rails,  splices  and  bolts,   at  IS  cts.  per 

ft.  of  track  200.52 

Freielit  and  drayage  20.00 

640  ties.  4"x3'— 6",  at  7  cts 44. SO 

Labor  laying  and   grading,   at   $2.00  per 

100   ft.    tr!\ck    22.20 

One  switch,  installed 40.00 

600  ft.  of  track  in  yard,  at  IS  cts.  per  ft.  12S.00 

300  ties,  4".\3'— 6",  at  7  cts 21. On 

Labor  laying  and   grading,   at   $2.00  per 

100  ft 12.00 

Freight  and  drayage '^    9 

Superintendence    20.00 


3,700 —  8"  in  10  hours 
1,700—10"  in  5  liours 
1,400—12"  in     5  hours 


«16 
243 
200 


Total   $2.9.-.0.00 

.-Mlowing  8  per  cent  per  annum  for  main- 
tenance and  a  per  cent  for  interest  on  the 
investment,  we  have  an  annual  charge  of 
$413  against  the  car  system.  If  we  are  to 
compare  it  with  the  rack  system  this  charge 
shows  to  the  disadvantage  of  the  car  system. 
.Although  the  car  system  requires  a  larger 
building,  this  fact  docs  not  operate  to  fur- 
ther disadvantage  because  the  expense  thus 
involved  is  offset  almost  exactly  by  the  cost 
of  the  planks,  partitions,  etc.,  for  the  rack 
method. 

Labor — Considering  the  labor  from  the 
time  the  tile  are  formed  until  they  are  piled 


The  car  system  offers  a  means  of  accu- 
rately counting  the  tile  produced.  The  man 
who  pushes  in  the  car  counts  the  number  of 
tile  on  each  car  and  enters  it  on  a  card  pro- 
vided him.  The  count  is  taken  when  the  car 
is  on  the  transfer  just  before  it  is  pushed  into 
the  curing  room.  The  record  is  easily  kept 
if  a  card  3%x7  in.  is  ruled  off  lengthwise  into 
four  columns.  Head  the  first  column  "Num- 
ber of  Tile;''  the  second  column  "Track 
Number;"  the  third  column  "Number  of  Tile," 
and  the  fourth  column  "Track  Number." 
After  counting  the  tile  enter  the  number  on 
the  car  in  column  one,  and  the  track  number 
on  which  it  is  run  into  the  curing  room  in 
column  two.  Each  car  can  thus  be  kept  on 
record.  At  the  end  of  the  day  the  total  num- 
ber of  tile  manufactured  can  be  footed  up 
exactly  and  recorded  on  the  office  books. 

Another  advantage  of  the  car  system  is 
that  the  broken  tile  can  be  taken  off  by  the 
man  who  runs  in  the  cars  and  the  material 
while   fresh   returned   to   the   machine. 

By  recording  the  position  of  each  car  in 
the  curing  room  it  is  possible  for  instructions 
to  be  written  out  each  night  showing  to  the 
yard  man  just  what  cars  are  to  be  unloaded 
the  next  day.  With  this  system  there  is  no 
danger  of  running  out  the  tile  too  green. 

Aside  from  the  advantages  named  we  have 
another  of  a  different  type,  but  one  worthy 
of  your  attention.  It  is  impossible  for  a 
crew  of  men  to  w'ork  with  as  good  spirit  and 


Methods  and  Cost  of  Constructing    a 
Small  Dam  in  Nebraska. 

Usually  the  construction  of  a  dam  for  the 
purpose  of  utilizing  a  (i-ft.  head  of  water  at 
the  rate  of  CO  sec.  ft.  would  not  be  regarded 
as  being  of  much  interest.  The  conditions 
under  which  just  such  an  installation  was 
made  at  Hutchison,  Neb.,  however,  brought 
about  some  features  of  this  class  of  con- 
struction work  which  made  for  economy  and 
might  be  introduced  in  some  larger  work  with 
as   much   success. 

The  dam  makes  a  6-ft.  head  of  water  at 
this  point  and  backs  up  the  water  in  the  little 
stream  called  "Blue  Creek"  for  a  distance  of 
about  %  mile,  making  a  little  lake  averaging 
about  300  ft.  in  w^idth.  The  dam,  which  is  72 
ft.  long,  consists  of  an  embankment  and  a 
thin  concrete  core  wall  about  40  ft.  long,  and 
a  concrete  structure  containing  the  spillway 
and  turbine  water  wheel  compartments.  The 
water  wheel  is  mounted  in  a  wood  frame 
which  is  supported  on  the  concrete  founda- 
tion. The  spillway  was  built  in  two  sections, 
one  of  which  was  arranged  for  controlling 
the  water  flow  by  a  flashboard.  As  the  con- 
crete work  was  of  minor  importance  it  will 
be  passed  over  here. 

The  location  is  among  the  sand  hills  of 
northwest  Nebraska.  The  material  of  which 
these  hills  consist  is  a  fine  white  silicious 
sand,  free  from  vegetable  matter.  When  dry. 
the  sand  drifts  before  the  wind  like  frozen 
snow.  When  it  is  sufficiently  wet  it  behaves 
like    quicksand.     The   present    stream    is    fed 
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General  Plan  and  Section  of  Small  Concrete    Dam. 


m  the  yard,  the  car  system  requires  the  fol- 
lowing number  of  men : 

4,  5  or  6-in.,  2  strippers,  1  man  to  push  the 
filled  cars  into  the  curing  room  and  bring 
up  empties,  2  men  to  unload  cars  in  the  yard ; 
total,  5  men. 

7  and  8-in.  Tile — Above  mentioned  .5  men 
and  1  additional  to  assist  with  cars  and  to 
relieve  strippers;  6  men. 

10  and  r2-in.  Tile — Above  mentioned  6 
men  and  1  additional  in  yard ;  total,  7  men. 

Rate  of  Production. — A.  ten-hour  run  un- 
der these  conditions  should  not  be  attempted 
on  sizes  larger  than  6  in.,  for  the  number  of 
cars  here  considered  is  not  sufficient  unless  a 
small  size  is  run  one-half  the  day  and  a 
large  size  the  other  half.  And,  in  fact,  it 
would  be  impracticable  to  require  any  crew 
of  men  to  work  on  the  sizes  above  fi  in.,  pos- 
sibly I  might  say  8  in.,  for  more  than  five 
hours,  if  the  highest  rate  of  production  is  to 
be  obtained.  Under  these  conditions  the  fol- 
lowing runs  have  been  attained  as  an  average 
for  a   season  : 

Per  Man. 

4,600 —  4"  in  10  hours   920 

4,500 —  5"  in  10  hours   900 

4,300—  6"  in  ]  0  hours   .S60 

4,000—  7"  in  10  hours   666 


to  accomplish  as  much  in  the  low  ceiling, 
poorly  lighted  and  poorly  ventilated  curing 
rooms,  where  the  rack  system  is  in  use,  as 
the  same  men  can  do  with  the  car  system.  In 
this  case  the  machine  is  located  where  the 
light  and  ventilation  are  the  best  in  an  open, 
uncrowded  space,  and  all  the  heavy  work  is 
done  there.  There  is  no  tiresome  walking, 
no  confusion,  and  all  the  work  is  within  the 
superintendent's  sight  at  once.  Certainly  the 
greatest  efficiency  can  be  attained  under  such 
conditions. 

The  tile  once  on  the  car  remains  untouched 
until  the  car  is  run  out  into  the  yard  and 
there  it  is  unloaded.  The  rack  system  re- 
quires an  extra  handling  of  the  tile,  for  it  is 
necessary  to  take  them  off  the  racks  and  load 
them  onto  trucks  to  be  wheeled  out  to  the 
yard  pile.  Not  only  does  the  car  system  save 
this  extra  handling,  but  it  saves  the  breakage 
which  goes  w'ith  it. 


The  average  cost  of  ocean  steamships  per 
ton  of  capacity  is  $71.  Lake  steamers  cost 
$41.50,  river  towboats  and  barges  suitable  for 
carrying  10,000  tons  of  freight  on  8%-ft.  draft, 
$12,  and  railway  freight  cars,  approximately 
$20  per  ton  of  capacity. 


entirely  by  springs.  Its  bed  is  of  quicksand, 
mterspersed  with  sand  and  gravel  washed  by 
rains  from  the  adjacent  uplands,  and  at  some 
period  antedating  the  sand  hills,  a  river  had 
strewn  a  mouth  of  Rocky  Mountain  gravel 
over  the  plain.  The  entire  valley  is  under- 
laid with  a  bed  of  quicksand  which  brings  all 
foundation  work  in  water  and  made  it  use- 
less to  cut  a  channel  for  the  stream  around 
the  site  of  the  dam  during  construction.  The 
site  was  located  where  the  stream  was  under- 
laid with  a  stratum  of  soft  magnesian  sand- 
stone or  solidified  quicksand.  It  was  possible 
to  obtain  a  good  concrete  sand  in  a  bluff' 
about  a  mile  distant,  but  no  gravel  bed  was 
found  which  was  free  from  the  adhering 
magnesian  mud  save  that  in  the  stream  and 
it  was  therefore  decided  to  take  this  material 
from  the  stream. 

To  separate  the  sand  and  gravel,  a  bottom- 
less chute  was  constructed,  14  ft.  long,  4  ft. 
wide  at  the  discharge  end  and  8  ft.  wide  at 
the  upstream  or  entrance.  At  the  upstream 
end,  panels  were  fastened  at  an  angle  and  of 
sufficient  length  to  confine  the  flow  of  the 
stream  and  cause  a  stiff  current  through  the 
chute.  This  washed  the  quicksand  from  the 
heavier  gravel.     It  is  estimated  that  from  20 
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to  50  cu.  yds.  of  sand  was  washed  out  to  get 
1  cu.  yd.  of  gravel.  The  stream  washed  out 
deep  holes  in  this  way,  piling  the  gravel  up 
below  and  washing  the  sand  on  down  stream. 
An  attempt  was  made  to  make  the  chute 
move  forward  automatically,  but  this  was 
not  a  success.  As  soon  as  the  water  had 
washed  the  sand  from  the  surface  of  the 
gravel,  erosion  stopped  and  men  were  put  in 
with  rakes  to  gather  the  gravel  into  piles. 
This  method  also  failed  because  a  large 
amount  of  sand  w-as  stirred  up  and  the  piles 
of  gravel  were  immediately  covered  with 
sand. 

A  cradle  was  then  devised,  consisting  of 
2x6  in.  sides,  2  ft.  long  and  18  ins.  apart.  A 
screen  was  tacked  to  the  bottom  and  one 
end  and  cross-slats  were  added  to  give  the 
necessary  strength.  Short  6  in.  legs  were 
placed  near  the  rear  end  so  as  to  tilt  the 
screen  against  the  current.  The  cradle  was 
held  in  the  current,  and  the  gravel  was 
raked  in.  The  operator  soon  found  that  a 
large  grain  scoop  was  the  best  tool  for  the 
purpose.  He  held  the  screen  between  his 
feet  and  with  the  long  handle  of  the  grain 
scoop  over  his  shoulder  grasped  the  handle 
just  above  the  scoop  and  scraped  the  grave! 
into  the  screen  or  cradle.  Aided  by  the  force 
of  the  water  he  was  able  to  fill  the  cradle 
with  a  single  stroke.  Then  the  cradle  was 
rocked  a  few  times  on  its  legs  and  dumped 
into  a  wagon  alongside.  This  method  cost 
about  $1.20  pef  cu.  yd.  of  gravel. 

This   work   was   carried   on    just    below    the 


site  of  the  dam  and  the  lowering  of  the  bot- 
tom of  the  stream  here  materially  lowered 
the  water  at  the  dam-site.  There  still  re- 
mained at  the  dam-site,  however,  some  2  or 
3  ft.  of  material  to  be  excavated  to  clean  off 
the  rock  bottom.  This  rock  surface  was  so 
rough  that  it  was  impossible  to  scrape  it 
clean,  so  the  hydraulic  method  was  used  to 
wash  it  clean.  Cement  sacks  were  filled  with 
gravel  and  piled  so  as  partly  to  dam  the 
stream.  In  this  way  a  swift  current  was 
concentrated  on  the  turbine  side  of  the  dam- 
site  and  the  subsurface  rock  was  washed  clear 
of  gravel.  Large  gravel  was  washed  from 
cavities  2  and  3  ft.  deep  and  the  softer  rock 
was  also  eroded  away  leaving  the  harder  rock 
entirely  bare.  By  rearranging  the  sacks  of 
gravel  the  course  of  the  stream  was  made  to 
cut  laterally  back  and  forth  so  that  the  wash- 
ing force  cut  the  surface  in  all  directions. 
When  sufficient  area  was  cleared  for  the  con- 
struction of  the  concrete  portion  of  the  dam, 
the  sacks  were  laid  to  enclose  it.  The  coffer- 
dam was  formed  by  laying  the  sacks  in  a 
double  row  to  the  required  height  and  leav- 
ing a  space  of  about  G  ins.  between  the  rows. 
.\lternate  pairs  of  sacks  were  tied  together 
with  wire  and  the  (5  in.  space  between  the 
rows   was  filled  with   turf  and   peat. 

Considerable  difficulty  was  had  in  finding 
a  suitable  water-tight  material,  as  in  this  dis- 
trict there  is  no  clay.  loam,  dirt  or  any  of  the 
commonly  used  water  excluding  materials. 
There  was  finally  found  in  an  ancient  dried  up 
slough  where  rushes  had  grown  and  fallen 
into    partial    decay,    material    resembling   turf 


or  peat.  This  made  a  very  good  watertight 
joint. 

After  the  concrete  work  had  been  com- 
pleted on  this  end  of  the  dam  the  stream  was 
again  turned  and  allowed  to  go  through  the 
narrow  spillway  while  the  core  wall  and  em- 
bankment section  was  built.  Instead  of  using 
the  sacks  here  for  the  second  cofferdam  a 
springy  place  was  found  where  the  sod  grew 
rank  and  this  was  used.  Removing  from  4 
to  8  ins.  of  this  sod  exposed  pure  sand.  The 
cofferdam  consisted  of  a  double  sod  wall 
each  3  sods  thick,  with  the  water  tight  ma- 
terial as  a  core.  The  peat  gave  out  before 
the  cofferdam  was  completed  so  some  of  the 
sod  was  used.  It  w-as  chopped  up  fine  and 
mixed  with  some  of  the  magnesian  muck 
taken  from  the  bottom  of  the  stream.  This 
made  a  very  good  anti-leak  compound,  and 
a  foot  of  packing  between  the  sod  walls  ef- 
fectively shut  out  a  6  ft.  head  of  water.  All 
of  the  sod  of  the  sod  cofferdam  was  left  to 
form  a  part  of  the  earth  embankment  except 
that  interfering  with  the  water  flow  through 
the  larger  spillway. 

The  reinforcing  for  the  concrete  work  was 
old  tank  hoops  gathered  from  the  range. 
There  were  183  sacks  of  Portland  cement 
used.  Not  including  the  hauling  of  material, 
or  the  cost  of  the  material  itself,  the  cost  of 
the  labor  and  engineering  work  was  about 
,$450. 

Mr.  H.  A.  Mark  of  Morrill,  Neb.,  was  the 
engineer  who  designed  and  had  charge  of 
the  work  and  we  are  indebted  to  him  for  the 
above    information. 


EARTH        AND        ROCK        SECTION 


Methods  and  Cost  of  HydrauHc  Exca- 
vation on  the  Panama  Canal. 

The  channel  of  the  Panama  Canal  for  a 
length  of  about  1%  miles  south  of  the  Mira- 
flores  Locks  calls  for  the  excavation  of  about 
1.500,000  cu.  yds.  of  rock  covered  with  8.- 
158,000  cu.  yds.  of  earth.  To  remove  these 
materials  by  dredging  and  subaqueous  rock 
excavating  methods  involved  a  plant  of  such 
size  that  it  could  not  be  assembled  for  some 
time  and  that  would  be  very  costly.  Investi- 
gation indicated  that  once  the  rock  were 
cleared  of  its  earth  overburden  it  could  be 
excavated  more  rapidly  by  steam  shovels  than 
in  any  other  way.  Steam  shovel  plant  was 
not  available,  however,  to  strip  off  the  earth 
as  rapidly  as  the  progress  required  demanded, 
and.  moreover,  the  swampy  nature  of  the 
earth  made  it  certain  that  the  maintenance  of 
tracks  would  be  difficult  and  expensive.  To 
meet  the  conditions  most  cheaply  and  expe- 
ditiously it  was  decided  to  remove  the  over- 
burden by  hydraulicking  and  pumping,  and 
then  excavate  the  rock  in  the  dry  by  steam 
shovels. 

By  the  method  of  excavation  indicated  for 
removing  the  overburden  two  principal  op- 
erations are  involved:  (1)  Disintegrating  the 
material  and  washing  it  to  sumps  by  means 
of  water  jets  under  high  pressure;  (2)  lift- 
ing and  conveying  the  loosened  material 
through  flumes  by  means  of  dredging  pumps. 
The  plant  required,  therefore,  consisted  of 
(1)  a  central  pumping  station,  (2)  pipe  lines 
and  hydraulic  monitors  and  (3)  dredging 
pumps.  Figure  1  shows  the  layout  of  the 
plant  and  of  the  various  works  involved. 

Centra!  Ptnitl^ing  Station. — As  indicated  in 
Fig.  1,  the  pumping  station  is  located  cen- 
trally with  reference  to  the  area  to  be  exca- 
vated and  on  the  bank  of  the  Rio  Grande 
west  of  the  canal.  The  building  is  a  light- 
framed  structure  di-vided  longitudinally  into 
a  pump  room  50x100  ft.  and  a  boiler  room 
40x100  ft.  There  are  four  Worthington  hori- 
zontal, direct-acting,  triple-expansion  pumping 
engines  with  24-in.  stroke.  21%-in.  water  cyl- 
in,ders,  and  IP,  30  and  5il  in.  steam  cylinders. 
Each  numn  is  provided  with  a  surface  con- 
denser and  a  direct-acting,  single  cylinder 
12x20x24  in.  vactmm  pump.  The  pumps  dis- 
charge into  a  common   delivery  pipe  and   are 


equipped   with   the   necessary   check   and   gate  of  2.000  bbls.  capacity  each,  located  on  a  hill 

valves.  in    rear   of    the    station,    and    will    be    fed    by 

There  are  four  Babcock  and  Wilcox  stand-  gravity  to  the  oil  burners.     Each  of  the  four 

ard    water-tube    boilers    arranged    in    batteries  units   is   guaranteed   to    supply   7,500   gals,    of 

of   two   each.     Each    boiler   has  4,500   sq.    ft.  water  per  minute  at  150  lbs.  pressure,  with  a 
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Fig,    1 — Map    of   Section   of    Panama    Canal,    Showing     Layout    of     Hydraulic     Excavating 

Plant. 


of  heating  surface  and  is  dcsignc<l  for  a 
working  pressure  of  I5'i  lbs.  without  super- 
heat. They  have  steel  casing  and  are  ar- 
ranged for  using  eitlirr  oil  or  coal  as  fuel.  A 
steel  smokestack  0  ft.  <l  ins.  in  diameter  and 
150  ft.  high  is  local. 'd  Ijctucen  the  batteries 
and  connected  to  th.-ni  by  steel  breeching. 
Fuel    oil    will    be    st'ind    ni    two    steel    tanks. 


boiler  efficiency  of  95  ft. -lbs.  per  b.  t.  u. 

Pipe  Lines  and  Monitors. — The  supply  main 
from  the  pumping  station  is  3,600  ft.  long, 
made  up  of  2,000  ft.  of  40-in.  and  800  ft.  of 
.32-in.  lock-bar  pipe,  and  800  ft.  of  24-in. 
spiral  riveted  pipe.  The  pipes  are  made  of 
Nos.  6.  8  and  10  U.  S.  gage  plates,  respec- 
tivelv,  in  lengths  of  30  ft.     The  main  contains 
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five  air  valves  and  twelve  tees  suitably  Iccatec! 
for  connecting  the  branch  lines  leading  to  the 
monitors ;  the  branch  lines  are  Ui-in.  spiral 
riveted  pipe,  laid  in  groups  of  three  so  that 
two  "iants  inay  continue  work  while  the  third 
line  is  being  changed.  The  hydraulic  giants 
or  monitors  are  fitted  with  special  deflecting 
nozzles,  and  are  of  the  improved  type  manu- 


the  water  reniaiiiiiig  in  tlie  iiiclosiirc  will  be 
pumped  out  uiiiil  jii'it  emni,i;h  roiiKiins  to 
float  the  barges  in  the  lowest  places.  The 
giap.ts  will  first  be  operated  in  the  innnediate 
\icuuiy  ol  the  barges  so  as  to  lower  them  to 
bed  rock,  thus  forming  a  sump  for  the  suc- 
tions of  each  dredging  pump.  The  regular 
operation    of    undercutting    and    washing    the 


scribed  was  in  operation  the  amount  of  exca- 
vation and  its  cost  were  as  follows : 

Oct.  Nov.  Dec.  Total. 
Quantities,  cu.  yds.  10,000  47.444  GS.6S1  156,12.^ 
I'lnnpins    station..  .$0.14(11  $0.1467  $0.1000  $0.1247 

Pipe   lines    072r>       .0490       .0405       .05.')4 

Dri'iising  pumps 07^:)       .0786       .0873       .OSlt 

Helay    pumps 0002       0100       .004;". 

Dvko.'!     0164       •.0031       .002S 

Monitors    0002       
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Fig.    2 — Details    of    Reinforced    Concrete    Barges   for   Dredging   Pumps. 


factured  by  the  Joshua  Hendy  Iron  Works. 
The  main  will  first  be  laid  north  from  the 
station  as  indicated  by  the  full  line  on  Fig.  1  ; 
after  completing  the  work  between  the  locks 
and  pumping  station  it  will  be  relaid  to  the 
south  as  shown  by  the  broken  line. 

Dredging  Pumjis  and  Barges. — There  are 
three  18-in.  single-suction,  centrifugal  dredg- 
ing pumps,  direct-connected  to  a  (J.jo-hp.  in- 
.duction  motor.  The  impellers  are  made  of 
manganese  steel  with  five  blades,  and  are  de- 
signed to  lift  10,000  gals,  per  minute  of  salt 
water  containing  10  per  cent  of  solid  matter, 
and  to  discharge  the  same  against  a  head  of 
60  ft.  The  motors  are  Westinghouse  stand- 
ard, designed  for  three-phase  alternating  cur- 
rent at  2,080  volts  and  2.5  cycles.  Each  motor 
is  provided  with  a  starter  consisting  of  seven 
oil-immersed  switches  that  first  connect  the 
motor  to  a  red"ced  voltage,  which  gradually 
increases.  Each  pump,  together  with  its 
motor,  switchboard,  and  priming  pump,  is 
mounted  on  a  reinforced  concrete  barge, 
shown  in  detail  by  Fig.  2. 

The  unusual  feature  of  reinforced  concrete 
construction  for  the  barges  was  prompted  by 
several  considerations.  The  barges  were  to 
be  stationed  in  isolated  locations  where  it 
was  difficult  to  attend  to  scraping  and  painting 
wooden  hulls.  Further,  materials  ard  facili- 
ties were  not  at  hand  for  wood  or  steel  con- 
struction while  concrete  and  reinforcement 
were  available  so  that  less  time  was  required 
to  get  concrete  barges  in  operation.  .Again 
the  building  of  concrete  barges  could  be  done 
with  common  labor  at  16  cts.  per  hour  under 
skilled  foremen  only,  while  wood  or  steel 
would  have  required  skilled  men  at  -54  to  65 
cts.  per  hour.  A  preliminary  estimate  indi- 
cated that  the  first  cost  of  a  concrete  barge 
would  be  as  follows : 

100  hbls.   of  cement  at  $2.50 2.in.00 

20  cu.  yds.   of  stone  at  $1.60 32.00 

30  cu.  Tds.  of  sand  at  95  cts 2'!. 50 

22,600  lbs.  of  steel  at  3  cts 67S.00 

Total     $988.50 

This  total  compared  very  favorably  with 
the  cost  of  steel  or  wood  construction  under 
Isthmian  conditions. 

Method  of  Operation. — .As  shown  by  Fig.  I 
a  portion  of  the  area  to  be  excavated  w'as 
originally  occupied  by  the  bed  of  the  Rio 
(Irande.  The  river  has  been  diverted  and  a 
(like  will  be  built  across  the  south  end  tn 
prevent  the  tide  water  from  flowing  up  the 
old    bed.      Upon    the   completion    of    the    dike 


material  to  the  dredging  pumps  by  means  of 
the  monitors  will  then  begin,  the  cutting  being 
extended  until  there  is  insufficient  slope  to 
sluice  the  material  to  the  dredging  units ;  the 
water  will  then  be  allowed  to  rise  high 
enough  to  float  the  barges  to  new  positions. 

The  monitors  will  have  a  pressure  of  1-30 
lbs.  per  sq.  in.  at  the  nozzle,  and  there  will  be 
three  excavatitJg  units,  consisting  of  a  dredg- 
ing pump  supplied  by  either  one  or  two  moni- 
tors as  may  be  found  most  advantageous  for 
handling  the  materinl.  The  dredging  pumps 
will  discharge  into  flumes  and  by  means  of 
the  latter  the  material  will  be  distributed  over 


Sketch   Showing    Method   of  Sinking   Under- 
ground   Shaft. 

the  adjacent  swamp  lands.  About  1,000.000 
cu.  y(J-..  will  be  pumped  into  the  west  dam  at 
Miraflores  to  form  the  impervious  core,  and 
the  elevation  is  such  that  a  booster  pump  will 
be  required,  which  has  already  been  installed. 
If  found  advisable  after  the  completion  of 
the  dam,  this  pump  may  be  placed  on  a  barge 
to  form  a  fourth  unit  for  the  channel  work. 

Cost     of     Excavation. — During     the     three 
months   up  to    Tan,    1,   IS'll.   that  the  plant   de- 


Mai  ntenance  of 

equipment     0251       .1805  .0465  .OSlb 

Power     4041'      .2384  .1728  .2520 

Plant    arbitrary 0500       .0500  .0500  .OSOe 

Division     expen.se...     .0132       .0155  .0133  .0140 

Total      division 

cost     $0.7971  $0.7595  $0.5269  $0.6668 

Admin,  and  gen- 
eral   expenses...     .0437       .0625  .0366  .0463 

Total    cost $0.8408  $0.8220  $0.5635  $0,713] 


Method  of  Sinking    an    Underground 
Mining  Shaft  in  Minnesota. 

The  vertical  shaft  of  the  Pioneer  mine,  Ely. 
Minn.,  is  being  sunk  2U0  ft.  below  the  1,400 
ft.  level,  but  the  work  is  being  carried  on. 
says  the  Engineering  and  Mining  journal. 
without  interfering  with  the  hoisting  of  the 
ore  in  the  main  shaft.  The  accompanying 
sketch  shows  the  method  followed  in  thi? 
work. 

A  station  about  25x60  ft.  was  cut  on  the 
l,400-ft.  level  and  an  inclined  winze  started 
near  the  center  of  the  station.  This  winze 
was  extended  on  about  a  45°  slope  until  it  in- 
tersected the  line  of  the  main  shaft,  leaving 
a  rock  pentice  in  the  bottom  of  the  shaft  just 
above  where  the  new  work  was  to  begin. 

After  the  completion  of  the  winze  a  1-in. 
cable  was  anchored  in  the  roof  of  the  station 
and  in  the  side  of  the  shaft  extension,  as 
shown.  This  cable  was  used  as  a  track  upon 
which  a  carrier  was  operated.  \  small  hoist 
was  placed  near  the  farther  end  of  the  sta- 
tion, and  a  1-ton  bucket  was  used  for  handling 
the  broken  rock. 

The  bucket  is  drawn  up  by  a  %-in.  cable 
until  the  bail  strikes  the  carrier  on  the  sta- 
tionary cable.  The  carrier  then  conveys  the 
bucket  to  the  station,  where  it  is  emptied  into 
a  car  and  trammed  by  hand  to  the  shaft  and 
hoisted  on  the  man  and  timber  cage,  thus  not 
interfering  with  the  hoisting  of  the  ore.  The 
shaft  is  7V4x24  ft.  with  four  compartments. 

The  First  Rock  Tunnel. — The  first  rock- 
tunnel  of  which  there  is  any  authentic  record 
was  achieved  about  700  B.  C.  on  the  outskirts 
of  Jerusalem.  It  was  built  by  King  Hezekiah 
and  is  referred  to  in  II  King's  XX.  20.  It 
was  built  through  a  mass  of  rock  known  as 
Ophel  ridge,  connecting  the  spring  of  Gihon. 
now  known  as  Mary's  spring,  with  the  pool 
of  Siloam.  This  was  the  city's  only  source 
of  water  supply  and  the  tunnel  was  necessary, 
in  time  of  war,  to  protect  the  city  from  water 
famine.     The  distance  is  POO  ft.  on  a  straight 
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line  from  the  spring  in  tlu-  pool  and  yet  the 
tunnel  is  nearly  l.TtK)  ft.  long,  due  to  inac- 
curacies iH  determining  the  direction.  Many 
places    are    to    be    seen    in    the    tunnel    today 

where  headings  were  abandoned  and  a  start 
made  in  a  new  direction.  Both  ends  were 
started  at  the  same  time  and  when  approach- 
ing the  middle,  the  diggers  were  able  to  Fmd 
each  other  only  by  the  direction  of  the  sound. 

The  workmen  had  tools  of  bronze  of  a  de- 
scription now  unknown. 


the  openings  made  by  seams.  The  dirt  was 
washed  out  of  these  .seams  at  same  time  it 
was  taken  ofif  the  top.  I'ack  of  the  floor  is 
tlie  surface  of  the  land.  Ten  feet  from  edge 
of  the  dirt  and  over  a  seam  in  the  rock  sets 
the  nozzle  at  work  making  the  floor  larger. 
It  has  about  finished  a  section  of  dirt  ready 
to  move  back  another  10  ft.  on  the  dirt.  One 
man  guides  the  nozzle  so  as  to  cut  the  dirt 
away  at  bottom  next  the  stone  .so  tliat  it  all 
falls  down  into  the  water  and  is  washed  into 
the    hole    where    it    sinks,    lotting     the     clear 


water  knucks  it  down  and  heats  it  up  so  it 
washes  away  in  very  short  time.  As  is  shown, 
one  man  is  all  that  is  required  to  guide  the 
nozzle.  It  takes  two  to  move  it  with  bars. 
In  moving,  the  pump  is  shut  down,  so  the 
engineer  helps,  to  make  it  easier.  The  cost 
of  operating  is  the  wages  of  three  men,  the 
coal   fnr  bciiler  and  the  oil   for  pump. 


A    "Turret    Nozzle"    Monitor    for    Hy- 
draulicking. 

The  accompanying  cul  slious  a  form  of 
hydraulic  giant  or  monitor  used  in  stripping 
rock  at  the  quarry  of  the  Mathers  Stone  Co.. 
Rloomington,  Ind.  This  quarry  is  m  the 
famous  Indiana  oolitic  limestone  district 
where  within  the  last  few  years  stripping  by 
hydraulicking  has  very  generally  superseded 
other  methods.  Incidentally  it  may  be  noted 
that  the  low  cost  of  this  method  has  made 
available  for  quarrying  large  deposits  of  rock 
which  the  e.xpense  of  older  methods  of  strip- 
ping made  it  unprofitable  to  work.  At  the 
Mathers  quarry  the  plan  of  operations  is  as 
follows:  The  depth  of  quarry  stone  being 
25  ft.  an  area  is  cleared  sufficient  for  a  sea- 
son's work,  the  overlying  soil  being  each  year 
washed  into  the  quarry  pit  left  by  the  previous 
season's  work.  To  keep  the  new  and  old 
pits  separate  a  dividing  wall  of  rock  is  left 
unquarried.  The  floor  area  of  the  pits  is 
about  100x120  ft. 

The  equipment  employed  consists  of  a  100 
hp.  boiler  delivering  steam  at  100  lbs.  pres- 
sure to  a  compound  duplex  pump  having 
10xl2-in.  and  r2xl8-in.  steam  cylinders  and 
r2xl8-in.  water  cylinders,  and  of  T-in.  pipe 
reduced  to  4  ins.,  with  4-in.  flexible  joints 
and  a  Glazier  turret  nozzle  as  illustrated. 
The  location  of  the  plant  is  clearly  shown  by 
Fig.  2.  The  mode  of  precedure  in  stripping 
is  explained  by  H.  A.  Woolery,  Bloomington, 
Ind.,  in  a  letter  as  follows : 

In  front  of  picture  is  seen  water,  it  is  30 
ft.  deep,  120  ft.   x   I-"JO   ft.  and   overflows  into 


Fig.      1 — View      of     Glazier     Turret 
Hydraulic    Monitor. 


Nozzle 


water  overflow  back  to  the  pump  to  be   used 
again  to  knock   down   more  dirt. 

The  nozzle  is  moved  back  each  time  all  thr 
dirt  is  washed  awoiy  in  front,  until  all  the 
floor  is  gone  over.  Sometimes  the  seams  are 
not  open  so  as  to  let  the  water  out.  In  that 
case  that  dirt  is  left  until  the  stone  is  quar- 
ried aw-ay  in  front  tlien  the  dirt  is  washed 
out.  When  a  floor  is  quarried  oft'  there  is 
left  a  lot  of  dirt,  spawls  used  in  bedding  up 
a  cut  of  stone  in  quarrying,  cinders,  ashes,  etc. 
We  get. the  nozzle  behind  all  this  on  the  floor 


Some  Notes  on  the  Use  of  Ammonium- 
Nitrate  Explosives. 

The  use  of  ammonium-nitrate  explosives 
has,  of  late  years,  increased  rapidly  in  Ger- 
many and  .\ustria  until  now  their  use  ex- 
ceeds that  of  all  others.  The  reason  for  this 
is  because  most  of  the  German  coal  mines 
contain  a  large  amount  of  fire-damp  in  which 
iliese  explosives  seem  to  be  the  safest.  In 
.\merica  their  use  has  not  become  so  uni- 
versal, but  in  behalf  of  new  consumers  of 
their  explosives  who  are  not  well  versed  in 
their  use  and  have  trouble  with  misfires,  we 
present  some  of  their  peculiarities,  and  some 
methods  of  handling  them. 

Inquiry  shows  that  misfire  is  not  due  to 
deterioration  or  unevenness  in  the  quality  of 
the  explosixc,  but  to  the  use  of  too  weak  or 
of  poor  blastir.g  caps.  Deterioration  from 
datnpness  on  account  of  the  hygroscopic  na- 
ture of  anmionium-nitrate  can  not  very  well 
occur  if  the  explosives  are  packed  carefully 
and  are  handled  with  reasonable  care.  For 
military  purposes  where  ammonium-nitrate 
explosives  have  been  in  use  for  a  long  time 
for  explosive  projectile  charges,  it  has  been 
clearly  demonstrated  that  everything  depends 
on  the  primary  activation,  and  that  poor  igni- 
tion will  pro<Iuce  practically  no  result,  where- 
as .good  isnitioii  can  produce  a  remarkably 
high  maximum.  This  is  a  peculiarity  of  these 
explosives,  and  it  depends  on  the  chemical 
and  physical  properties  of  their  chief  ingre- 
dient, ammonium-nitrate.  Whereas  the  small- 
est spark  is  sufficient  to  completely  ignite  and 
explode  any  quatitity  of  ordinary  black  pow- 
der, and  <Iynainite  and  kindre<l  explosives  can 
he  readily  and  completely  detonated  by  a 
sympathetic    explosive    wave    due   to    a    slight 


.^ 


Fig.    2 — View    Showing    Hydraulic    Stripping    of    Quarry    Overburden. 


another  hole  where  is  located  the  pump.  Just 
back  of  wall,  where  the  channelling  machines 
a^e  cutting  the  stone,  the  floor  is  120x100  ft. 
The  dirt  from  this  floor  was  washed  into  the 
hole  .shown  in  front.  Seven  feet  deep  of 
stone  has  been  cut  and  quarried  off  this  floor. 
On   the   front   or   face   of   this   floor  are   seen 


and  sweep  all  the  dirt.  S|iawls.  etc.,  off  into 
the  hole  making  tlie  lloor  re.ady  for  the 
i-hannellers.  The  nozzle  will  push  large  spawls 
(  soine  as  much  as  a  br.y  muld  lift)  along  the 
floor  until  it  is  all  clean.  The  dirt  we  have 
to  move  is  a  hard  red  clay  the  kind  that  a 
man  has  hard  work  t  1  drive-  a  pick  into.     The 


mech.-nucal  impulse,  or  by  healing  it  too  rap- 
idly. ;unmoninm-nitrate  explosives  proper,  act 
entirely   differently. 

These  explosives  are  difficult  to  explode 
either  by  impact  or  friction.  When  ignited 
they  burn  quietly.  Their  point  of  ignition  is 
210°    r.     Thev    will    not    freeze.     The   rate   at 
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which  the  explosion  wave  is  transmitted 
through  the  explosive  increases  markedly  in 
these  compounds,  with  the  diameter  of  the 
cartridge,  and  for  this  reason  drill  holes  of 
greater  diameter  (1%,  1%  in,  and  up)  are 
to  be  preferred.  In  drill  holes  of  great  length 
and  small  diameter,  portions  of  the  charge 
frequently  fail  to  explode.  The  lowermost 
cartridges  may  be  powerfully  compressed  and 
become  non-infiamniable  before  tliey  can  be 
detonated.  For  this  reason  also  an  ammoni- 
um-nitrate explosive  charge  in  a  drill-hole 
can  rarely  be  exploded  by  placing  a  dynamite 
cartridge  on  top  of  it.  On  account  of  the 
slowness  of  the  ammonium-nitrate  compounds, 
which  increase  with  their  density,  it  is  rec- 
ommended to  loosen  the  charge  in  the  igni- 
tion cartridge  with  the  fingers  if  it  has  becorne 
hard,  and  not  to  tamp  the  main  charge  in 
the  drill-hole,  but  to  place  it  loosely. 

Up  to  the  present  time,  fulminate  blasting 
caps  are  used  almost  exclusively  as  detona- 
tors for  ammonium-nitrate  explosives.  These 
are  comnosed  either  of  fulminate  with  a  lit- 
tle potassium  chlorate  or  of  a  mixture  of  ful- 
minate and  trinitrotoluol.  The  latter  is  said 
to  increase  the  efficiency  and  at  the  same  time 
diminish  the  danger  from  jar  and  friction. 
These  caps  which  are  also  employed  for  set- 
ting oflf  dynamite  must  be  fairly  large  (at 
least  1  g  No.  6)  for  ammonium-nitrate  ex- 
plosives to  secure  a  complete  detonation  of 
the  charge. 

Too  much  emphasis  cannot  be  laid  on  the 
fact  that  one  should  not  be  saving  in  the 
size  (strength)  of  blasting  caps.  Even  for 
dynamite  a  No.  6  cap  is  at  present  used  quite 
frequently  instead  of  No.  3,  which  was  for- 
merly employed.  In  England  a  No.  7  cap  is 
generally  used  for  ammonium-nitrate  com- 
pounds, but  in  Germany  a  No.  8  cap  is  em- 
ployed almost  exclusively.  The  last  number 
(with  a  2  g  charge)  is  to  be  most  recom- 
mended :  larger  sizes  ofifer  no  aditional  ad- 
vantages. The  slight  increased  cost  of  the 
larger  blasting  caps  (the  difference  in  price 
between  caps  No.  fi  and  No.  8  is  about  $0.21 
per  100)  is  repaid  by  the  better  and  more 
certain  results  and  a  slight  diminution  in  the 
weight  of  the  main  charge ;  for  larger  charges 
moreover  the  cost  of  blasting  caps  consti- 
tutes merely  a  small  fraction  of -the  total 
cost  of  the  charge.  Since  the  blasting  caps 
are  markedly  affected  by  moisture,  care  must 
be  exercised  in  storing  them  in  dry  places. 
In  practice  deteriorated  caps  are  found  much 
more  frequently  than  one  would  be  led  to 
expect :  these  are  still  efficient  for  dynamite, 
but  not  for  ammonium-nitrate  explosives. 

There  is  a  very  good  simple  test  for  blast- 
ing caps  described  in  Heyse's  book,  "Explo- 
sives.'' The  blasting  caps  are  placed  upright 
on  a  piece  of  soft  sheet  lead  %-in.  thick,  and 
ignited  with  a  Bickford  fuse.  From  the 
calibre  of  the  hole  and  the  force  with  which 
the  fragments  are  driven  in  a  comparative 
indication  of  the  quality  of  the  blasting  cap 
may  be  obtained. 

Since  the  initial  impact  is  all-important  for 
ammonium-nitrate  explosives,  great  care  must 
be  exercised  to  see  that  the  unpermost  cart- 
ridge which  contains  the  ignition  cap  is  ab- 
solutely fresh  and  dry.  Even  if  the  main 
charge  should  have  been  damp,  it  can  still  be 
set  off  by  a  dry  iffnition  cartridge  containing 
a  strong  detonation  cap,  whereas,  a  moist 
ignition  cartridge  or  weak  detonating  cap  will 
fail  with  a  perfect  main  charge. 


Excavating  Boulder  Filled  Gravel  by  a 

Combination  Process  of  Dredging, 

Screening     and     Hydraulic 

Pumping. 

.\n  unusual  combination  dipper  dredge  and 
hydraulic  pumpin.e  outfit  lias  recently  been 
put  in  operation  for  deepening  the  Mohawk 
River,  a  part  of  the  New  York  State  Barge 
Canal.  The  material  here  contains  a  large 
quantity  of  cobble  and  boulders  which  pre- 
clude the  possibility  of  handling  it  entirely 
bv  the  hydraulic  process.  To  overcome  the 
difficulty  a  combination  of  hydraulic  and  dip- 
per dredging  is  introduced,  an  "hydraulic  dis- 
posal boat"  being  the  medium   for  separating 


out  the  large  stones  and  passing  them  into 
scows  to  be  disposed  of  by  the  usual  dipper 
dredge  method,  and  at  the  same  time  to  dis- 
pose of  the  balance  of  the  material  through 
a  20-in.  discharge  pipe  by  the  usual  hydraulic 
dredging  method. 

The  contractors  for  the  work,  S.  Pearson 
&  Son,  Inc.,  sunk  a  series  of  test  pits  on  the 
work,  as  soon  as  the  contract  was  awarded, 
to  determine  the  percentage  of  material  which 
was  too  large  to  be  handled  by  the  hydraulic 
method.  With  this  knovidedge  at  hand  the 
Bucyrus  Co.,  of  South  Milwaukee,  designed 
the  plant  to  suit  the  purpose.  As  in  the  case 
of  some  of  the  ladder  dredges  installed  on  the 
Barge  Canal,  the  builders  have  adapted  to  the 
present  use,  machinery  heretofore  employed 
in  gold  mining  in  the  West.  The  mining 
dredges,  however,  are  usually  self-contained, 
while  this  disposal  boat  must  be  fed  by  sep- 
arate dredges. 

Two  dipper  dredges  and  the  "hydraulic  dis- 
posal boat :" — scows  for  carrying  boulders  ;  a 
tug  for  towing  the  scows ;  and  a  small  dredge 
with  an  orange  peel  bucket  for  unloading  the 
scows,  constitute  the  plant,  unless  one  in- 
cludes the  apparatus  for  building  dikes  to 
contain  the  hydraulic  discbarge.  The  dipper 
dredges  are  of  standard  design,  havin.g  dip- 
pers, for  this  material,  of  3  cu.  yds.  capacity, 
although  the  engines  are  capable  of  operat- 
ing 5-cu.  yd.  dippers  in  soft  clay  or  sand.  The 
orange  peel  bucket  is  of  2  cu.  yds.  capacity. 

The  hull  of  the  disposal  boat  is  110  ft.  long, 
38  ft.  wide  and  7  ft.  deep.  It  is  intended  that 
the  dipper  dredges  shall  operate  one  on  each 
side,  depositing  their  spoil  in  a  hopper  at  the 
forward  end  of  the  boat.  The  hopper  con- 
sists of  two  parts,  each  to  receive  the  output 
of  one  of  the  dredges.  Each  part  is  a  steel 
lined  table,  with  raised  sides,  and  sloping 
toward  a  central  chute.  A  constant  shaking 
motion,  toward  and  away  from  the  chute,  is 
imparted  to  the  tables  and  this  motion,  togeth- 
er with  four  jets  of  water  at  the  top  of  each 
table,  gradually  forces  the  material  into  the 
chute,  the  object  being  to  retard  its  advance 
just  enough  to  distribute  the  load  more  evenly 
on  the  pump  that  finally  puts  the  gravel  and 
smaller  stones  ashore.  The  chute  is  also  steel 
lined.  Here  a  downward  slope  and  another 
jet  of  water  moves  the  material  into  a  re- 
volving screen.  This  screen  is  22  ft.  854  ins. 
long  and  6  ft.  in  diameter,  mounted  on  four 
friction  rollers,  two  of  which  are  used  to 
drive  it.  It  is  made  of  the  best  manganese- 
steel  castings,  built  up  of  three  sections  longi- 
tudinally, each  having  five  parts  to  form  the 
circumference.  The  castings  are  about  154 
ins.  thick,  reinforced  by  ribs  and  bolted  to- 
gether. The  perforations  are  lyi  ins.  square, 
with  rounded  corners.  Between  the  longi- 
tudinal sections,  baffle  rings,  3  or  4  ins.  wide, 
project  inward.  Beneath  the  screen  is  a  sump, 
into  which  the  material  passing  through  the 
openings  falls,  aided  by  a  final  jet  of  water 
introduced  at  the  upper  end  of  the  screen. 
This  sump  is  directly  open  to  the  outside 
water,  so  that  the  pump  may  never  suck  air, 
even  if  its  supply  of  dredged  material  is  too 
long  delayed.  The  pump  itself  is  set  at  the 
extreme  stern,  connection  being  made  with 
the  sump  through  a  20-in.  suction  pipe. 

The  material  rejected  by  the  screen  rolls 
down  into  a  skip,  which  is  suspended  from  an 
overhead  traveler,  the  tracks  of  which  extend 
beyond  both  sides  of  the  boat  the  width  of  the 
stone  scows.  One  end  of  this  skip  may  be 
raised,  thus  dumping  the  load  from  the  oppo- 
site end  into  the  scows.  The  dipper  arms  of 
the  dredges  are  made  long  enough  to  reach 
the  hopper  on  the  disposal  boat  with  a  scow 
between  them.  The  overhang  of  the  dump 
track  for  the  traveler  may  be  drawn  up  to  a 
vertical  position  when  not  in  use. 

The  boilers  are  placed  amidships.  They 
are  of  the  locomotive  type  and  are  three  in 
number,  having  a  combined  heating  surface 
of  5.000  sq.  ft.,  each  22  ft.  long  and  72  ins.  in 
diameter  and  designed  for  a  w-orking  pressure 
of  200  lbs.  Just  behind  the  boilers  are  the 
coal  bunkers,  while  the  pump  and  its  engine 
are  placed  aft.  .*\  pilot  house  stands  on  the 
starboard  side  of  the  revolving  screen.  The 
engineer  in   this  controls  the  engines  beneath 


him,  which  operate  the  shaking  tables  in  the 
hopper,  the  screen,  and  both  fore  and  aft 
spuds.  Another  engine,  in  the  house  on  the 
opposite  side  of  the  screen,  runs  the  12-in. 
two-stage,  centrifugal  pump,  which  furnishes 
water  for  the  jets  in  hopper,  chute  and 
screen.  Just  in  front  of  the  boilers  and  be- 
hind the  skip  there  is  an  engine  which  oper- 
ates the  skip.  By  the  sides  of  the  boilers  are 
other  engines  to  drive  the  spools  for  over- 
hauling scow  lines.  The  chief  engine-  aboard 
is  the  one  which  is  directly  connected  with 
the  large  centrifugal  pump.  This  is  of  the 
vertical  marine  type,  triple  expansion,  having 
cylinders  15,  22  and  3(i  ins.  in  diameter  and 
18  ins.  long.  It  is  rated  at  750  hp.,  suitable 
for  200  lbs.  pressure.  The  boat  is  also 
equipped  with  an  electric  light  plant. 

The  pump  has  a  20-in.  suction  pipe,  as  has 
been  stated.  Its  discharge  pipe  is  the  same 
size.  The  pumping  plant  is  calculated  to  dis- 
charge its  material  28  ft.  above  the  water  level 
at  a  point  1,600  ft.  distant,  provided  no  angle 
in  the  pipe  exceeds  20°.  If  no  more  than  5 
ft.  in  elevation  is  required,  the  length  of  the 
pipe  may  be  increased  to  2,400  ft. 

The  crew  for  this  disposal  boat  consists  of 
an  engineer  and  an  oiler  in  the  pump  room,  a 
fireman  and  a  coal-passer  in  the  boiler  room, 
an  engineer  to  run  the  r2-in.  pump,  an  engi- 
neer in  the  pilot  house,  another  engineer  and 
one  or  two  boys  to  operate  the  skip  and  two 
or  three  deck-hands. 

It  was  found  that  the  7^-in.  openings  in 
the  revolving  screen  allowed  the  fine  ma- 
teria! to  drop  through  too  readily  and  thus 
clog  these  openings,  thus  overloading  the 
pump  for  a  time  and  then  leaving  a  period  of 
little  or  no  load.  For  this  reason  some  large 
chains  were  temporarily  woven  through  the 
openings  at  the  upper  end  of  the  revolving 
screen.  It  seems  probable  that  the  upper  third 
of  the  screen  casting  will  be  replaced  by 
new  ones  having  holes  not  more  than  3  or 
Syi  ins.  square,  while  those  of  the  lower  third 
will  be  renewed  with  casting  having  openings 
10  ins.  square.  It  is  considered  that  the  pump 
will  easily  discharge  any  stone  to  pass  these 
larger   perforations. 

In  designing  the  several  parts  of  the  dis- 
posal boat,  it  was  planned  to  provide  capacity 
for  four  full  dipper  loads  (12  cu.  yds.)  every 
three  minutes.  As  the  plant  has  been  in 
operation  but  little  more  than  a  month,  the 
question  of  its  practical  success  is  still  to  be 
answered. 


Cost  of  Mine  Haulage. — In  the  discus- 
sion of  a  paper  on  mining  locomotives  before 
the  South  African  Institute  of  Engineers  Mr. 
Kenneth  Austin,  author  of  the  paper  says 
that  the  cost  of  operating  large  European 
mine  haulage  systems,  which  costs  include 
allowance  of  10  per  cent  for  depreciation  are 
as  follows:  (1)  electrical  overhead  wires 
operating  locomotive  1  ct.  per  ton  mile;  (2) 
compressed  air  locomotive  2.4  cts.  per  ton 
mile;  (3)  benzol  locomotive  3.2  cts.  per  ton 
mile ;  (4)  electrical  accumulator  locomotives 
3.6  cts.  per  ton  mile.  The  figures  show  the 
electrical  overhead  wire  system  to  be  the 
cheapest  but  that  it  has  its  disadvantages  is 
apparent,  for  at  Kimberly,  the  overhead  wire 
system  was  tried  and  abandoned  in  favor  of 
mechanical  rope  haulages.  The  electric  loco- 
motives gave  satisfaction  but  the  total  work- 
ing costs  were  lower  for  the  mechanical  rope 
haulage  on  account  of  the  fact  that  white 
labor  was  necessary  with  the  locomotives. 
The  cost  of  installation  of  the  electric  system 
at  Kimberly  was  about  five  times  as  great  as 
for  the  rope  haulage,  which  was  also  a  deter- 
mining  factor. 


Details  of  the  export  trade  of  the  United 
States  in  1910  just  completed  by  the  Depart- 
ment of  Commerce  and  Labor,  show  increases 
in  exports  of  manufactures  in  nearly  every 
line,  but  decreases  in  nearly  all  classes  of  food- 
stuffs  exported. 


Natural  cement  was  used  by  the  Egyptians- 
over  4,000  years  ago  and  by  the  Romans  over 
2,000  years  ago. 
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ROADS      AND      STREETS     SECTION 


Organization   of   Engineering   Depart- 
ment and   General  Engineering 
Instructions    of    the    State 
Highway  Department  at 
Washington. 

In  the  days  when  Washington  was  a  terri- 
tory all  inter-county  roads  constructed  under 
territorial  legislative  sanction  were  under  the 


state  aid  roads  should  originate  by  resolution 
of  the  county  commissioner.  Under  the  1907 
act,  the  state  bore  one-half  the  cost  of  engi- 
neering and  construction,  while  the  main- 
tenance was  left  wholly  in  the  hands  of  the 
county  officials.  In  1007  the  legislature  appro- 
priated $135,000  for  the  work  and  in  1909 
an  appropriation  of  $.595,000  was  made. 

The  present  state  highway  commissioner, 
Henry  L.  Bowlby,  came  into  office  in  Aug.  1, 
1909.    The   department   was   completely   reor- 


^^ 


missioner.  He  also  has  charge  of  all  surveys, 
and  assigns  work  to  the  division  and  assistant 
engineers.  The  chief  engineer  also  examines 
and  certifies  to  the  correctness  of  all  drawings. 
Division  and  assisting  engineers  are  assigned 
their  work  by  the  chief  engineer  and  are  sub- 
ject to  his  instructions.  On  coming  to  the 
office  temporarily  they  report  to  him.  They 
have  the  supervision  of  the  resident  engineers 
on  work  assigned  to  them,  and  the  latter  re- 
ceive their  instructions  from  them.    The  divi- 
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•charge  of  three  officials  known  as  territorial 
highway  commissioners.  They  were  ap- 
pointed by  the  legislature  from  the  different 
counties  through  which  the  road  passed,  and 
their  term  of  office  expired  on  the  completion 
of  the  road.  The  same  system  was  followed 
for  a  few  years  after  Washington  became  a 
state,  the  commissioners  being  known  as  state 
highway  commissioners.  The  system  proved 
very  unsatisfactory,  and  in  1003  the  legisla- 
ture passed  a  law  creating  the  office  of  state 
highway  commissioner,  and  designating  ten 
inter-county  highways  to  be  known  as  state 
roads.  The  bill  was  vetoed  by  the  governor, 
but  was  passed  over  veto  in  1005.  K  fund  of 
$100,000  was  created  for  the  construction  of 
the  ten  roads,  and  $10,000  was  approximated 
for  the  salaries  and  expenses  of  the  highway 
office.  Two  other  roads  were  added  at  this 
time  and  $34,000  was  appropriated  for  their 
construction.  Under  this  law  the  counties 
were  obliged  to  pay  one-third  the  cost  of  con- 
struction and  furnish  all  necessary  engineer- 
ing, both  on  location  and  construction.  The 
roads  were  turned  over  to  tlie  counties  on 
completion  and  the  state  had  no  responsible 
charge  of  maintenance  and  repairs.  In  1907 
the  law  was  modified  to  release  the  counties 
from  any  financial  obligations  in  the  state 
roads,  the  state  furnishing  all  engineering  and 
bearing  the  entire  cost  of  construction.  An 
appropriation  of  $214,000  was  made  for  the 
construction  of  the  12  roads  already  estab- 
lished, $5,000  for  a  new  road  which  was 
established  at  this  time,  and  $6,000  for  surveys 
to  determine  the  feasibility  of  five  proposed 
routes.  In  lOdO  five  more  state  roads  were 
established  and  a  total  appropriation  of  $620,- 
000  was  apportioned  between  the  18  roads. 

The  1905  highway  law  was  practically  a 
state  aid  law,  in  that  it  required  the  counties 
to  pay  a  part  of  the  cost  of  engineering  and 
construction.  The  county  had  no  voice  in  the 
selection  of  the  road  to  be  improved,  and  in 
1907  the  law  was  changed   providing  that  all 


ganized,  a  new  system  of  accounting  estab- 
lished in  the  office  and  instructions  issued  for 
the  guidance  of  employes. 

ORGANIZATION  OF  KNGIXEKRINC   DEPARTMENT. 

The  present  organization  of  the  engineering 
department  of  the  highway  commissioner's  of- 
fice is  as  follows :  Chief  engineer,  division  en- 
gineers, assistant  engineers,  resident  engineers 
and  inspectors. 


sion  and  assistant  engineers  are  held  respon- 
sible for  the  proper  execution  of  the  contracts 
and  specifications.  On  being  assigned  to  a 
location,  their  permanent  residence  is  chosen, 
as  far  as  may  be,  so  as  to  enable  them  to  reach 
all  parts  of  their  work  in  the  most  economic 
and  convenient  manner.  They  are  allowed 
their  necessary  traveling  expenses  between  the 
office  and  their  permanent  residence  on  such 
oocnsimis  a^  they  may  lie  rcqinred  to  report  to 
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The  chief  engineer  has  rimtrol  of  the  engi- 
neering of  this  department,  his  iiarticular  du- 
ties being  the  supervision  of  the  work  of  prep- 
aration of  designs  and  o--timales  and  grades  and 
location  for  the  approval  of  the  highway  com- 


the  office.  Transportation  and  subsistence  is 
allowed  from  their  permanent  residence,  to 
and  from  each  piece  of  work  under  their 
supervision  as  often  as  may  be  necessary  to 
exercise  a  proper  supervision.     They  are  not 
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allowed  thuir  subsistence  while  at  llieir  poima-  other  employes  will  report,  upon  :i  innii  pro- 

nent  residence.  vided   for  that  purpose,  all  iiislriimeiits.  tools 

Resident    engineers    report    to    the    division  and  equipment   belonging  to  the  state,   noting 

engineers.     They   have   direct   charge   of   con-  such  as  have  been  received  during  the  month 

struction  work  and  perform  such  other  duties  and   such   as   have   been   disposed   of   or   con- 
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as  may  be  assigned  to  them.  While  the  resi- 
dent engineer  is  in  charge  of  work,  he  shall 
see  that  the  contractors  perform  the  work  in 
accordance  with  the  plans  and  specifications. 
It  is  understood  that  the  contractor  is  respon- 
sible for  the  work  and  that  all  instructions 
should  be  given  to  him  or  his  representatives. 
Resident  engineers  do  not  have  authority  to 
accept  work  for  the  highway  commissioner. 
Such  acceptance  is  made  by  the  highway  com- 
missioner or  someone  who  is  especially  au- 
thorized by  him. 

The  general  instructions  for  the  guidance  of 
members  of  the  engineering  department  are 
as  follows: 

Correspondence. — All  correspondence,  re- 
ports, etc.,  for  the  highway  commissioner  shall 
be  addressed  to  Henry  L.  Bowlby,  state  high- 
way commissioner,  Olympia.  Wash. ;  and  all 
letters  emanating  from  the  highway  commis- 
sioner's office  shall  be  signed  Henry  L.  Bowl- 
by,  highway  commissioner,  and  if  signed  by 
anyone  other  than  the  highway  commissioner, 
it  shall  be  so  indicated.  Each  letter,  so  far  as 
possible,  should  cover  but  one  subject,  to 
facilitate  in  filing. 

Copies  of  all  correspondence  (including  all 
reports)  between  division  engineers  and  as- 
sistant and  resident  engineers  under  tlieir  di- 
rection will  be  forwarded  promptly  to  the 
highway  commissioner. 

It  shall  be  indicated  clearly  on  all  corre- 
spondence, bills,  vouchers,  pay  rolls,  reports, 
etc.,  the  road  or  survey  to  which  they  pertain. 

Expense  accounts  shailbe  confined  to  only 
such  expenses  as  cannot  be  covered  by  a  requi- 
sition and  purchases  made  by  the  highway 
commissioner.  They  shall  be  made  up  on 
voucher  form  in  duplicate  at  the  close  of  each 
month,  submitted  to  the  assistant  or  division 
engineer  for  approval  and  forwarded  to  the 
highway  commissioner  after  being  certified  to 
before  a  notary. 

The  use  of  telegraph  and  long  distance  tele- 
phone must  be  confined  to  matters  of  urgency 
only,  and  whenever  it  is  possible,  business 
should  be  handled  through  the  mail. 

.\11  postage  and  express  charges  on  matter 
forwarded  to  the  highway  commissioner  shall 
be  fully  prepaid,  receipts  for  same  to  be  taken 
and  included  in  expense  accounts. 

At   the   close   of    each    month    engineers    or 


sumed.  The  inventory  must  be  written  in 
copying  ink  or  copying  pencil  in  duplicate, 
original  sent  to  highway  commissioner  and 
duplicate  to  assistant  engineer  or  division 
engineer. 


Damage,  destruction  or  loss  of  state  prop- 
erty through  carelessness  or  willfulness  must 
be  made  good  by  the  individual  at  fault.  En- 
gineci;s  in  immediate  charge  of  parties  are  re- 
sponsible for  all  state  property  in  tlicir  charge 
and  must  prevent  extravagance  and  waste  in 
the  use  of  supplies  of  all  kinds  furnished  bv 
the  state. 

Requisilions. — Requisitions  shall  be  made  on 
the  highway  commissioner  for  all  supplies,  ma- 
terials, instruments,  equipment,  etc.,  who  will 
make  purchases  or  antliorize  engineers  to  pur 
chase  locally.  Local  purchases  are  not  to  be 
made  without  such  authority,  except  in  cases 
of  absolute  necessity.  Requisitions  for  camp 
supplies  sliould  be  accompanied  by  a  complete 
inventory  of  supplies  on  hand.  All  requisi- 
tions should  state  clearly  the  purpose  for 
which  items  are  ordered. 

Bills  and  Vouchers. — All  bills,  vouchers  and 
sub-vouchers  must  show  full  detail  of  pur- 
chases or  expense,  including  dates,  quantities 
and  unit  prices,  and  must  be  fully  extended, 
checked  and  certified  to  by  the  party  receiving 
the  goods  or  incurring  the  expense.  He  will 
show  clearly  on  face  of  bill  or  attached  slip 
the  particular  account  to  which  the  items  or 
expense  should  be  charged. 

In  making  up  vouchers  covering  board  or 
expenses  for  members  of  parties  the  name  of 
each  individual  with  the  amount  incurred  by 
each  shall  be  shown. 

In  items  of  board  or  time  worked  for  the 
state,  give  exact  dates  so  that  charges  may 
be  identified. 

Statement  of  Expenditures. — After  the  ex- 
penditures of  each  month  have  been  posted,  a 
statement  showing  appropriation,  total  ex- 
penditures to  date  and  amount  still  available 
will  be  made  covering  each  road,  copies  of 
which  will  be  furnished  to  all  engineers  con- 
cerned, who  will  see  that  the  expenses  shall 
not  in  any  event  exceed  the  total  appropria- 
tion. In  event  that  there  is  danger  of  such 
over-expenditure,  the  engineer  will  report 
facts  promptly  to  the  highway  commissioner. 

Engineers  will  not  be  permitted  to  leave 
their  work  without  first  having  obtained  per- 
mission,   and   trips    to   the   office   on   business 
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The  first  report  shall  be  made  and  dated  the 
day  instruments  are  taken  from  the  office. 
Subsequent  reports  shall  be  made  and  dated 
on  the  last  day  of  each  month  and  show  clear- 
ly the  month  covered  by  the  report. 


must  not  be  made  without  first  having  re- 
ceived instructions  or  permission.  Matters 
of  urgency  can.  as  a  rule,  be  handled  by  tele- 
graph or  telephone  much  more  economically 
than'  by  traveling. 
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GENERAL   ENGINEERING    INSTRUCTIONS. 

The  rules  governing  location  are  intended 
for  use  in  the  field,  and  it  is  expected  they 
will   be  closely    followed.     The   ability  of   the 


camp  equipage  and  subsistence  while  parties 
are  employed  in  the  held.  Each  individual 
will  provide  himself  with  all  personal  articles, 
such  as  clothing,  bhnd<et?.  etc. 


sub-division  lines  whenever  crossed.  Give  sta- 
tion number  of  intersection,  angle  of  inter- 
section, distance  along  the  line  to  the  nearest 
section  corner  or  oiie-quarler  corner.     When- 
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engineer  will  be  determined  by  this  standard. 

Engineers  will  furnish  weekly  reports,  stat- 
ing progress  and  giving  all  other  items  of 
general  interest  pertaining  to  their  work. 

Strict  compliance  with  the  instructions  is 
expected  concerning  the  preparation  of  maps, 
profiles,  records  and  estimates. 

All  maps,  profiles,  preliminary  estimates  and 
genera!  records  will  be  compk-ted  while  the 
surveys  are  in  progress,  avoiding  accumula- 
tions at  the  close  of  the  work. 

By  making  reconnoissances  in  person,  using 
hand  level,  pocket  compass  and  ".-\neroid," 
engineers  will  avoid  unnecessary  loss  of  time 
and  money. 

A  proper  reconnoissance  report  conveys  a 
graphic  impression  of  the  features  of  the 
region  and  route  traversed,  and  contains  the 
fundamental  elements  affecting  construction, 
cost  and  maintenance.  The  engineer  should 
separate  the  routes  reported  upon  into  natural 
divisions  of  similar  characteristics,  giving  dis- 
tances, grades  and  controlling  points  of  each. 
He  should  describe,  classify  and  approximate- 
ly estimate  the  material  to  be  moved,  giving 
averages  per  mile  and  total  for  each  section, 
and  furnish  an  approximate  estimate  of  the 
cost  per  mile  and  total  cost  of  the  completed 
road,  giving  in  detail  data  necessary  for  esti- 
mate of  bridges,  culverts,  riprap,  retaining 
wall  and  similar  items. 

Grades  should  be  established  in  even  tenths 
and  a  maximum  grade  of  .5  per  cent  will  in 
no  case  be  exceeded.  .\\\  angle  points  should 
be  marked  according  to  station  numbers. 
Notes  and  profiles  should  show  all  ctdverts, 
drains,  bridges,  etc.,  with  sizes,  indicating 
whether  existing  or  proposed. 

Right-of-way  should  be  at  least  60  ft.  in 
width.  The  fundamental  jirinciple  of  good 
location  is  common  sense. 

SURVEYS    KKX)   CONSTRirCTION. 

The  highway  department  will  furnish  in- 
struments    (except    drafting)     transportation. 


Stations  will  be  uniformly  100  ft.  long  each        ever   possible,   make   the   intersection   by    run- 
and  numbered  consecutively.     Mark  stakes  on       ning  through  between  the  two  corners. 
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Sample   Page  of  Transit   Book,   Washington    State    Highway    Department. 


alternate   lines    with    distinguishing   letters    A. 

B,  C,  etc.     Mark  slakes  on   located  lines  "L.'' 

Ties    must    lie    secured    in    .■ill    township   and 


On  the  map  of  the  survey  do  not  fail  to 
indicate  which  of  the  section  corners  and 
qnartcr  corners  have  been  located.     If  note  to 
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this  effect  is  not  made,  it  will  be  assumed  that 
the  location  of  same  has  been  approximated 
and  the  corner  not  tied. 

All  section  tics  must  be  given  with  refer- 
ence to  the  location  center  line,  and  wherever 
corners  are  found  the  tics  must  be  so  taken 
that  the  necessary  right-of-way  strip  can  be 
described  by  "metes  and  bounds." 

When  the  road  is  located  through  villages 
or  towns,  tie  to  corners  and  secure  copies  of 
plats,  with  dates,  certificates,  etc.,  and  send 
to  the  office  of  the  highway  commissioner. 

Tie  in  all  property  and  land  lines,  and  locate 
all  buildings,  wells,  fences,  etc.,  that  are  with- 
in 100  ft.  of  the  line. 

Cross-sections  or  slopes  will  be  taken  at 
sufficient  distance  on  each  side  of  line  to  allow 
for  necessary  changes  of  line  and  grades. 

Check  all  angles  by  nee<lle  reading,  or  by 
doubling  the  angle,  or  both.  Angle  points 
should  be  indicated  by  station  numbers. 


given  in  reference  to  the  true  meridian,  and 
for  that  purpose  an  observation  of  Polaris  or 
of  the  sun  should  be  taken  upon  starting  the 
survey  and  the  true  course  recorded  in  the 
field  books.  An  additional  observation  should 
be  taken  for  the  correction  of  nicridianal  con- 
vergency  whenever  the  extent  of  the  survey 
shall  attain  a  departure  of  onc-lialf  degree 
of  longitude. 

Curves  and  bearing  of  tangents  shall  be 
noted  on  the  maps  and  profiles  in  the  manner 
shown  on  the  samples  furnished.  When  prac- 
ticable, give  true  bearings  instead  of  magnetic. 
State  which  is  given. 

When  the  degree  of  curve  (D)  is  less  than 
10°,  the  length  (L)  of  the  curve  may  be  com- 

A 
puted   by  the    formula   L  =  100  — .     When   D 

D 

is  10°  or  over,  figure  the  length    (L)   as  the 


Field  Boohs. — All  field  books  shall  be  prop- 
erly indexed  in  ink,  and  where  more  than  one 
field  book  is  used  on  a  survey,  a  complete  in- 
dex of  all  field  books  shall  be  made.  The 
book  containing  this  inde.x  shall  be  marked  on 
the  back  "Inde.\."  The  state  road  number  or 
state  aid  road  name  and  the  year  shall  be 
given.  All  field  books  shall  Ije  marked  with 
the  state  road  number  and  year  on  the  fly  leaf 
(or  if  state  aid  road  work,  they  shall  be 
marked  with  the  year  and  county  on  the 
cover),  also  the  name  of  the  engineer  in 
charge  of  the  party,  the  transitman,  leveller 
and  topographer  and  such  other  data  as  will 
make  the  notes  clear  and  intelligible.  All 
note  books  shall  be  kept  according  to  the 
standard  sheets  sent  out  by  the  highway  com- 
missioner's office. 

Final  location  shall  be  shown  in  a  clear 
and  distinct  manner  in  both  index  and  on 
maps. 


Sample     Page     of     Topography     Book.      Washington   State   Highway   Department. 


Keep  all  instruments  in  proper  condition  and 
good  adjustment. 

Ahvays  establish  a  substantial  and  perma- 
nent bench  at  the  initial  point  of  all  surveys. 
and  note  whether  assumed  elevation  or  sea 
level  datum  is  used.  B.  M.'s  should  be  placed 
frequently  and  in  no  instance  over  '2,li00  ft. 
apart. 

All  level  notes  must  be  checked  at  the  end 
of  each  day's  work  by  adding  the  backsights 
and  the  foresights,  and  ascertaining  the  dif- 
ference of  elevation. 

Use  every  means  at  hand  to  determine  high 
water  levels  of  floods. 

Maps. — Maps  shall  be  made  in  the  field  to  a 
scale  of  100  ft.  to  the  inch,  on  duplex  paper. 
All  data  obtained  in  the  field  shall  be  placed 
on  these  maps.  These  maps  shall  be  sent  to 
the  office  of  the  highway  commissioner.  The 
profiles  shall  be  made  with  a  scale  of  400  ft. 
to  the  inch  horizontally  and  20  ft.  or  30  ft, 
to  the  inch  vertically  (Plate  "A"  or  "B"  pa- 
per.) Maps  and  profiles  shall  be  made  in 
conformity  with  the  standard  specimen  sheets 
furnished  from  the  office  of  the  highway  com- 
missioner. 

Bearings  of  all  courses   or  lines  should  be 


A 

arc  of  a  circle,  thus:  L  ^  2  f  R — 

360 

Progress  profiles  will  be  sent  each  month 
to  the  highway  commissioner's  office  properly 
colored  to  show  all  work  done  to  and  includ- 
ing the  last  estimate,  on  the  part  of  the  road 
in  charge  of  the  engineer.  These  profiles 
must  show  all  work  done,  not  only  grading, 
but  details  of  bridges  and  culverts  built,  with 
their  exact  location.  The  depth  that  piles 
are  driven  below  the  surface  of  the  ground 
should  be  indicated  by  dotted  lines,  showing 
the  point  of  lowest  pile  in  bent;  the  mud  sills 
of  trestles  should  be  shown  by  a  short,  heavy 
line,  and  on  steep  hills  the  elevation  of  each 
mud  sill  should  be  indicated  in  the  same  way. 

The  standard  progress  colors  are  as  follows ; 

January    Chrome   Yellow 

February  Carmine 

March    Payne's    Gray 

April     Deep    Chrome 

May    Prussian   Blue 

June    Burnt  Sienna 

July    Sepia 

August    Emerald    Green 

September    Cobalt    Blue 

October    Vermillion 

November  Indian   Red 

December   Sap  Green 


All  field  books  must  be  sent  to  the  office  on 
completion  of  survey. 

Diaries  will  be  furnished  to  engineers.  De- 
tails of  each  day's  work  must  be  entered, 
giving  dates  of  commencing  survey,  staking 
out  work,  commencing  and  completion  of 
grading,  bridges,  etc.,  rise  and  fall  of  streams 
and  other  data  of  future  value.  These  diai;ies 
are  to  be  subject  to  call  at  any  time.  During 
construction  full  detail  of  working  force, 
progress,  weather  conditions,  traffic  and  other 
items  of  interest  as  per  instructions. 

Engineers  on  location  and  construction  will 
forward  a  weekly  report  of  progress  of  work 
on  forms  furnished  for  that  purpose,  and  all 
other  items  of  interest  pertaining  to  the  work. 

Engineers  must  make  themselves  familiar 
with  the  conditions  of  the  contracts  and  spec- 
ilications  for  work  under  their  charge.  They 
should  attend  to  any  reasonable  request  of 
contractors,  furnish  them  elevations,  lines, 
stakes,  plans,  etc.,  whenever  necessary,  and 
in  general  do  all  things  requisite  to  enable 
contractors  to  work  to  advantage  and  without 
delay. 

During  construction  each  road  will  be  di- 
vided   into    residences,    each    in   charge   of   a 
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resident  engineer  provided  with  such  assist- 
ants, etc.,  as  may  be  necessary. 

Engineers  must  prosecute  their  work  eco- 
nomically and  shall  follow  the  specifications 
absolutely. 

The  usual  classification  of  grading  will  be 
earth,  hardpan  or  cemented  gravel,  shell  rock, 
loose  rock  and  solid  rock.  If  soft  rock  or 
other  distinctive  material  exists  in  consider- 
able quantity,  the  fact  must  be  reported  to 
the  highway  commissioner,  in  order  that  it 
may  have  a  proper  classification  assigned  to  it. 

Ill  staking  out  grading,  have  number  of 
station  marked  on  face  of  center  stake,  and 
cut  or  fill  on  its  back.  On  slope  stakes  have 
cut  or  fill  marked  on  the  face  and  number  of 
station  on  the  back. 

Banks  must  be  made  full  and  regular. 
Care  must  be  taken  to  avoid  sags  between 
stations. 

When  embankments  are  riprapped  to  pro- 
tect them  from  action  of  water,  that  part  of 
the  embankment  upon  which  the  riprap  is 
placed  should  generally  be  made  with  slope 
of  not  less  than  two  to  one.  If  the  embank- 
ment has  been  finished  at  a  steeper  slope,  the 
riprap  should  usually  be  so  placed  that  its  e.x- 
terior  slope  shall  be  two  to  one. 

Surface  ditches  must  be  laid  out  with  great 
care  to  prevent  water  from  running  down 
slope  of  cut,  or  against  embankments,  or 
being  carried  to  any  point  where  it  can  act 
injuriously  upon  any  part  of  the  work.  The 
ditches  should  be  made  of  ample  size,  not 
less  than  1  ft.  wide  at  the  bottom.  In  few 
matters  is  there  more  opportunity  to  show 
good  judgment  than  in  judiciously  disposing 
of  surface  water  about  cuts.  All  cuts  must 
have  thorough  drainage. 

In  turning  streams,  care  must  be  taken  to 
make  embankments  across  old  channels  strong 
enough  to  resist  the  action  of  currents.  It 
should  be  borne  in  mind  that  it  is  less  costly 
to  build  an  embankment  with  excess  strength 
at  first  than  to  have  it  washed  out  and  be 
compelled  to  rebuild  it. 

In  turning  rapid  and  turbulent  streams  take 
special  and  full  precautions  to  prevent  the 
new  embankments  from  being  washed  away 
while  building  before  they  are  hi.gh  and  strong 
enough   for  effectual  resistance. 

In  building  culverts  and  other  waterways 
of  perishable  materials,  ample  allowance  in 
size  must  be  made  for  reconstructing  them  at 
a  future  time  of  durable  materials.  The 
greatest  care  should  be  taken  to  secure  the 
foundations  of  all  culverts  and  water  conduits. 

Thorough  drainage  is  a  maxim  to  be  im- 
pressed on  the  mind  and  practice  of  everyone 
engaged  in  construction. 

Construction  must  be  done  strictly  in  ac- 
cordance with  the  plans  and  specifications  fur- 
nished by  the  highway  commissioner.  No 
deviation  will  be  allowed  except  upon  written 
instructions  or  in  case  of  extreme  emergency 
to  protect  the  property  or  interests  of  the 
state.  In  case  of  deviation  from  plans,  same 
must  be  reported  at  once  in  detail  to  the  high- 
way commissioner.  When  the  work  on  any 
road  is  ready  for  macadam  or  oil,  the  resi- 
dent engineer  must  notify  the  highway  com- 
missioner in  sufficient  lime  to  arrange  for  a 
representative  to  be  on  the  work. 

Contractors'  Estimates. — The  estimates  of 
work  done  by  contractors  must  be  made 
strictly  in  accordance  with  the  contract,  ex- 
cept when  particularly  instructed  to  the  con- 
trary. Each  estimate  shall  cover  total  work 
performed  to  date,  and  a  per  cent  will  be  re- 
tained from  the  voucher  to  guarantee  the  com- 
pletion of  the  work.  Estimates  for  work  per- 
formed on  state  roads  should  be  sent  to  the 
highway  commissioner  in  duplicate,  and  those 
covering  work  on  state  aid  roads  should  be 
sent  in  triplicate.  All  estimates  should  be 
written  in  copying  ink  or  copying  pencil  and 
all  copies  forwarded  to  the  assistant  engineer, 
who  will  certify  to  the  correctness  and  for-, 
ward  all  copies  to  the  highway  commissioner 
not  later  than  the  third  day  of  each  month. 
.'Ml  estimates  for  the  classification  of  material 
shall  be  based  upon  new  cross-sections  taken 
as  different  materials  are  uncovered,  and  shall 
he  shown  in  colors  in  topography  book  kept 
for  that  purpose,  as  per  sample  furnished. 

Such  partial  estimates  shall  be  shown  only 


in  round  numbers  or  whole  units  and  reserve 
the  fractions,  if  any,  until  the  final  estimate 
of  when  any  one  item  is  finally  measured  and 
estimated. 

Detailed  Estimate. — Promptly  at  the  close  of 
the  month  each  resident  engineer  will  make 
up  detailed  estimates,  by  stations,  on  forms 
furnished  for  that  purpose  of  all  work  done 
by   contractors. 

Progress  Reports. — Progress  reports  shall 
be  furnished  each  week  on  forms  provided  for 
that  purpose  and  should  be  complete  in  detail. 
In  addition  to  the  regular  progress  report 
form,  each  engineer  shall  make  a  letter  re- 
port to  the  State  Highway  Commissioner,  cov- 
ering all  work  under  his  supervision,  giving 
general  details  and  condition,  making  such 
suggestion  as  he  can  regarding  the  improve- 
ment of  the  work. 

In  the  construction  of  pile  and  trestle 
bridges,  the  inspector  shall  keep  a  record  of 
all  piles  driven.  This  record  must  show  length 
of  piles,  depth  to  which  each  pile  is  driven, 
penetration  in  inches  due  to  the  last  three 
blows  of  the  hammer,  weight  of  hammer  and 
fall  in  feet  of  same,  and  amount  of  piles  cut 
off. 

Short  sags  should  he  avoided,  and  in  all 
cases  vertical  curves  should  be  provided  at 
grade  intersections. 

Standard  plans  will  be  furnished  all  engi- 
neers on  construction,  showing  roadbed  and 
the  different  structures  they  may  have  charge 
of  erecting,  and  no  change  will  be  permissible 
without  the  consent  of  the  Highway  Commis- 
sioner in  writing. 

The  work  of  the  Highway  Department  can 
only  be  successful  by  the  hearty  co-operation 
of  all  of  its  employes. 

Faithfulness  and  loyalty  to  one's  superiors 
must  exist  not  only  during  working  hours, 
but  at  all  times. 

Derogatory  criticisms  of  fellow  employes 
will  not  be  tolerated. 

Each  Resident  Engineer  will  promptly  at 
the  close  of  each  month  send  to  the  office  of 
the  State  Highway  Commission,  a  statement 
of  all  expenses  incurred  on  each  road  under 
his  charge,  giving  the  date,  name  and  amount 
of  each  voucher  and  the  amount  of  each  out- 
standing bill,  including  pay  rolls,  expense  ac- 
counts and  contractor's  estimates.  In  this 
connection  each  Resident  Engineer  should  be 
informed  at  all  times  as  to  the  amount  of 
money  available  for  each  road.  This  informa- 
tion will  be  furnished  by  the  Highway  Com- 
missioner or  Division  Engineer.  When  a  con- 
tract is  nearing  completion  the  accounts  must 
be  carefully  watched,  and  the  amount  of  ex- 
pense kept  within  the  amoiuit  available.  The 
amount  available  must  not  be  exceeded.  Any 
failure  to  complv  with  the  above  will  lie  cause 
for  immediate  dismissal. 

When  contractors  do  force  account  work  or 
furnish  materials  tor  use  on  the  work,  they 
shall  be  required  to  furnish  itemized  bills 
showin.g  full  detail  as  to  dates,  items,  rates, 
and  amount  due  for  such  work  or  material. 
.Such  bills  shall  be  rendered  once  each  month, 
shall  be  carefully  checked  and  ().  K.'il  by  the 
resident  engineer  and  the  total  of  all  such  bills 
for  each  month  shall  lie  entered  on  the  Con- 
tractor's h'stimate  Voucher  Form  No.  33  as 
one  item,  and  bills  sent  in  with  the  estimate 
indicating  on  the  face  of  c.ich  bill  the  estimate 
number  that  it  pertains  to. 

Regarding  force  account  performed  by  con- 
tractors, contractors  must  furnish  fully  item- 
ized bills  showing  all  force  account  done  to 
date,  and  in  the  futiu-e  the  engineer  must  re- 
quire a  sufficient  number  of  copies  that  one 
may  be  attached  to  each  copy  of  the  estimate 
voucher  (two  on  St.ite  Roads  and  three  on 
State  .Xid  FJoads.)  'I'liese  bills  nmst  be  gotten 
up  in  good  form  and  be  checked  and  O.  K.'d 
by  the  engineer  in  charge  of  the  work. 

Regarding  force  account  performed  by  con- 
tractors when  material  is  purchased  by  the 
contractors  for  use  on  State  work,  the  engi- 
neer will  require  them  to  furnish  original  bills, 
from  the  dealers  which  must  show  full  detail 
as  to  dates,  amounts.  r;itcs,  etc..  and  inust  bear 
receipts  showing  that  the  bills  have  been  paid. 
These  bills  must  be  furnished  in  duplicate  or 
triplicate. 


Notes  on  State  Highway  Work  in  1910. 

CALIFORNIA. 

Up  to  the  present  time  California  has  in- 
terested itself  solely  in  roads  in  the  mountain- 
ous districts.  Some  of  these  roads  the  state 
has  constructed  and  some  of  them  have  been 
taken  over  from  the  counties  by  Legislative 
.Action.  The  Mono  Lake  Basin  State  Road, 
the  Trinity  State  Road,  The  Kings  River 
State  Road  and  the  Sierra  State  Road  are 
those  being  constructed  by  California.  The 
Sonora  and  Mono  State  Road,  the  Lake  Ta- 
hoe  State  Road  and  the  Emigrant  Gap  State 
Road  are  those  either  constructed  by  the 
counties  or  by  a  toll  company  and  came  into 
the  possession  of  the  State  through  acts  of 
the  Legislature. 

On  the  Emigrant  Gap  State  road  in  the 
last  two  years  the  sum  of  $15,000  has  been 
expended  principally  for  resurfacing;  $.30,000 
has  been  expended  on  the  Sonora  and  Mono 
State  road  during  the  last  biennial  period 
for  its  80  miles  of  length,  and  for  its  main- 
tenance and  the  construction  of  culverts  and 
small  bridges  $12,000  has  been  expended. 

On  the  Lake  Tahoe  State  road  $30,000  for 
its  58  miles  of  length.  This  money  is  for 
maintenance  of  the  road  and  the  rebuilding 
of  culverts  and  small  bridges  and  for  the 
establishing  of  a  sprinkling  plant  on  the  first 
ten  miles  of  the  road.  The  Kings  River  road 
is  at  present  constructed  for  ten  miles  and 
during  the  past  two  years  $25,000  was  ex- 
pended on  construction  solely.  This  work  was 
largely   in   granite   rock. 

On  the  Trinity  State  highway  $50,000  has 
been  expended  and  about  13  miles  of  the 
road  has  been  completed;  its  length  will  be 
30  miles.  On  the  Sierra  State  road  $11,500 
has  been  expended  for  survey  and  location 
and  for  the  construction  of  three  miles  of 
road.  In  the  road  work  of  the  State  it  is  the 
aim  to  place  such  roads  at  the  proper  grades 
and  alignment.  The  appropriations  of  the 
State  are  made  every  two  years  and  there- 
fore the  work  is  gotten  up  on  that  basis. 

The  nioney  from  the  $18,000,000  bond  is- 
sue, which  has  been  voted  for  a  system  of 
State  Roads  in  California,  will  not  be  available 
until  about  August  of  this  year.  It  is  con- 
templated under  the  bonding  act  to  build  a 
system  of  State  Roads  completely  under  the 
jurisdiction  of  California.  These  roads  are 
to  be  constructed  and  maintained  entirely  by 
the  State  and  they  are  to  connect  the  various 
county  seats   of  our  State. 

Under  the  bonding  act  it  is  provided  that 
the  money  obtained  from  the  sale  of  the  bonds 
--hall  be  placed  in  the  state  highway  fund,  and 
shall  be  used  exclusively  for  the  acquisition  of 
rights  of  way  for  and  the  acquisition  and 
construction  of  the  system  of  state  highways. 
The  route  or  routes  of  the  state  highways  are 
to  be  selected  by  the  department  of  engineer- 
ing and  the  route  is  to  be  so  selected  and 
the  highways  so  laid  out  and  constructed  or 
acquired  as  to  constitute  a  continuous  and 
connected  state  higlnvay  system  running  north 
and  south  through  the  state  traversing  the 
Sacramento  and  San  Joaquin  valleys  and 
.alnng  the  Pacific  coast  by  the  most  direct  and 
practicable  routes,  connecting  the  county  seats 
of  the  several  counties  through  which  it 
passes  and  joining  the  centers  of  population, 
together  with  sucli  branch  roads  as  may  be 
necessary  to  connect  therewith  the  several 
county  seats  lying  east  and  west  of  such 
state  higlnvay. 

The  act  provides  that  the  highway  con- 
structed or  acquired  under  its  provisions  shall 
be  permanent  in  character  and  be  finislie<l  with 
oil  or  macadam  or  a  combination  of  both,  or 
of  such  other  material  as  in  the  judgment 
of  the  department  of  engineering  shall  be 
most  suitable  and  best  adapted  to  the  particu- 
lar locality  traversed.  The  state  department 
of  engineering  is  authorized,  under  the  act,  to 
purchase,  receive  by  donation  or  dedication, 
or  lease  any  right  of  way,  rock  quarry  or 
land  necessary  or  proper  for  the  construction, 
use  or  maintenance  of  the  state  highway  and 
can  proceed,  if  necessary,  to  condenui  imder 
the  provisions  of  the  Code  of  Civil  Procedure 
relating  to  such  proceedings  any  necessary  or 
proper  right  of  way,  rock  quarry  or  land. 
The    department    of    engineering      have      full 
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power  and  auth(iiii\  10  puicliasc  all  supplies, 
material,  niacliiiKry  and  10  do  all  other  tilings 
necessary  or  i>roper  in  the  construction  and 
maintenance  of  the  state  highway.  With  the 
exception  of  those  public  highways  wliich 
liave  been  permanently  improved  under 
county  or  pcrniaiKiit  road  division  bond  is- 
sues within  three  years  prior  to  the  adoption 
of  the  act,  all  public  highways  within  this 
state  lying  within  the  right  of  way  of  the 
state  highway  as  determined  and  adopted  by 
the  department  of  engineering  shall  become 
a  part  of  the  right  of  way  of  the  state  high- 
way, without  compensation  being  paid  there- 
for. .Ml  highways  constructed  or  acquired 
under  the  provisions  of  the  act  arc  to  be  perm- 
anently maintained  and  controlled  by  the 
State  of  California,  N.  Ellcry,  Sacramento, 
Cal.,  is  State  Engineer. 

NEW    CASTLE    COUNTY,    CELAWARl". 

The  roads  in  New  Castle  County  are  built 
under  state  appropriations,  a  regular  good 
roads  appropriation  of  the  county,  and  bond 
issues  authorized  by  the  General  .Assembly. 
Up  to  the  end  of  1008  there  had  been  built 
72.29  miles  of  improved  roads.  During  1909- 
1910  37.94  miles  of  improved  roads  were  con- 
structed, making  a  total  of  110.23  miles  of 
improved  roads  in  the  county  built  since  the 
passage  of  the  first  good  roads  act  of  .'\pril 
14,  1908.  The  accompanying  table  wliicli  has 
been  compiled  from  the  recently  issued  report 
of  Francis  .'\.  Price,  New  Castle  County  State 
Highway  Commissioner,  shows  the  average 
cost  per  mile,  the  per  cent  of  engineering  of 
the  total  cost,  the  per  cent  of  the  cost  of  the 
supervisions  for  a  number  of  the  roads  built 
in  1909-1910.  The  average  of  the  engineering 
cost  of  the  roads  shown  in  the  table  was  l.GS 
per  cent ;  the  average  of  the  supervision  was 
2.49  per  cent. 

AVERAGE   COST    PEI!    MILE    OF    ROADS    COMPT-ETF.D 


Length 

miles. 
4.7 
3.S7 


Name.  Matertal   used. 

Taylor's  Bridge,  granite... 

River,    limestone    

St.    Ann's,    limestone 

St.    Ann's,    limestone 

Rockland,    local    stone 83 

Rockland,    local    stone 2.23 

Gnibb's  Landing,  local  stone       .S 
Milltown.   workhouse  stone. .       .46 
Hillside   Mills,    trap,    local...     3.75 

Baltimore,    limestone    1.5 

Baltimore,    limestone"    94 

Depot,    limestone    1.3S 

New    London,    trap 2. S3 

Mt.    Pleasant,    trap 3.82 

Boyd's   Corner,   trap 1,13 

State,  limestone    2.01 

Lore  Ave,,    granite 39 


■Width 

paveil. 
Ft. 


12 
12 

1 : 
12 

16 
12 
12 
12 
12 
12 
12 
12 
11 
i  "^ 
12 

16 


'9  ft.  and  12  ft.     =6  in.  and  S  in.     '\   in.  and 


30 

8 

361 

71 

3 

1 


No.  of 

towns.     Nature  of  improvement. 

Block  paving  

Macadam     

Bituminous  macadam    

Gravel     

Earth  and  drainage 

Culverts     

Bridges     

Data   not   received 


Sq.  yds. 

2.920 

79,396 

19,280 


483 


Totals    101,596 


MAINE. 

The    road   work   completed    in    1910   in   this 
state  was  as  follows : 


o  >t,     >■-.  > 

Gravel     SS.sn  21  7  %  -'.Kii 

Plain    macadam 6.32  24  6  7.289 

Bituminous   macadam...  1.22  33  7  21,764 

Trunk  line  work 7.9!i  ...  s.OSB 

Earth  and  drainage 14.76  21  S  2.503 

In  addition  ,180  mile  of  block  paving  was 
constructed  at  a  cost  of  $1,04  per  sq.  yd.,  or 
at  the  rate  of  $'2."),T72  per  mile.  'I'lic  bitumi- 
nous macadam  was  constructed  principally  by 
the  mixing  method  and  consisted  of  a  2-in. 
wearing  surface  on  a  -^-in.  macadam  base.  The 


loUowiiig    tabic    shows    the    iiuinber    ol    towns 
that   applied   for  state  aid,  the  nature   of   the 
work,   its  yardage,  total   cost   and  amount  of 
1910   state  aid: 
The  average  costs  in  1910  were  as  follows : 

Gravel,  per  sq.  yd.  In  place %  0.37* 

Broken  stone,  per  sq,  yd.  In  place 65* 

Bituminous  macadam,  per  sq,  yd 1,07* 

Concrete  masonry,  per  eu.  yd $S,U0  to  12.00 

•Includes  grading  and  underdrainage. 

It  may  be  noted  that  the  greater  part  of 
the  State  Highway  Department's  contract 
work  is  done  directly  with  the  towns  at  unit 
prices  estimated  by  the  Department  and  on  a 
lump  sum  basis.  The  prevailing  daily  wages 
in  1910  per  8-hour  day  were : 

Common   labor    $1.75 

2-horse  teams  and  driver   4.00 

The  slate  aid  appropriation  for  this  year  will 
probably  be  the  same  as  the  one  for   19UI, 

MASSACHUSETTS. 

During  1910  the  road  work  completed  un- 
der the  direction  of  the  State  Highway  Com- 
mission consisted  of  si.x  miles  of  gravel  road, 
18  miles  of  plain  macadain  and  nine  miles  of 
bituminous.  The  gravel  roads  were  paved  to 
a  width  of  15  ft.,  the  average  thickness  of  the 
completed  surfacing  being  (i  in.  I'olli  the  plain 
macadam  and  the  bituminous  macadam  had 
an  average  paved  width  of  lo  ft.,  and  an  av- 
erage thickness  of  0  ins.  The  average  prices 
in  1910  were  as   follows : 

Gravel,  per  cu,  yd,  in  place $0,93y.. 

Trap  rock,  per  ton  in  place 2,06 

Local  stone,  per  ton  in  place 1-70 

Bituminous  macadam,  per  sq,   yd 90 

Earth  excavation,   per  cu.   yd .53 

Rock   excavation,   per  cu,  yd ■   2.1.5 

Concrete     masonry,     not     including     steel 
rods,  per  cu,   yd 10.7:. 


IN    1909-1910    IN    WILMINGTON  COUNTY,    DEL. 
Av,  thickness  Per  cent 
pavement.  Av,  cost             Per  cent  super- 
Ins  per  mile.       engineenne.       vision. 

4  i  3,441  ...  "■'i 
6=  6,244  1.9                     1 

6  C,152  2.S                      3.7 

H  5,632  2                         3.3 

45  8,313  1.6                      1.7 

4s  S,951  .73                    2.8 

8  7,711  1.3                      3.1 

5  6,463  2.4  4.8 

6  5,853  3.2  3.6 
6  S,737  1.6  2.6 
6  11,319  1.2  2.7 
6  5,S80  l.S  3.2 
.S  9,261  1  3.1 
6  7,121  1.6  .9 
6  6,600  2  1.3 
6  7.145  1.5  1.1 
S  14.400  .8                      3.9 

in.     'Limestone  bottom  and  Amiesite  top 

Length,  ft.  Cost.  I'.'l"  Aid. 

989  J     4,794.55  J     1.687.00 

33  874  47.027.95  17,164.15 

6'470  26,661.03  7,417.84 

469,354,5  234,394.14  '}S'S^i'lJ 

77  g')!  36,944,05  19.098,21 

178,00  128.no 

775.12  250.00 

'.'.'.'.'.'.'.  1,056.39  306.00 

588,101.5  J351,83L23  f  162,075,34 


00 


The    prevailiu!.;    ilaily    wages    in    l!'|li   per 
hour   day  were  ; 

Common    labor    ^ 

2-horse  team   and   driver 

.About  $")0(l,0n(l  will  be  expended  tliis  year 
for  the  construction  of  gravel,  plain  macadam 
and  bituminous  macadam  road.  .-\.  W.  Dean, 
Boston,  Mass.,  is  Chief  Engineer  of  tlic  Mas- 
sachusetts  Highway   Commission. 

MINNESOTA. 

All  road  improvement  work  in  this  staU'  i* 
done  by  the  counties,  the  State  Highway  Com- 
missioii  contributing  to  each  county  an  average 
of  about  $1,000.  There  are  79,:?00  miles  of 
road  in  the  state,  of  which  8.000  miles  arc 
state  roads,  over  which  the  State  Ilighway 
Commission  has  a  somewhat  indefinite  jur- 
isdiction. New  legislation,  however,  is  pro- 
posed, under  which,  if  favorably  acted  on,  the 
State  Highway  Commission  will  have  a  wider 
jurisdiction  and  more  control  over  road  work. 
At  present  the  Commission  is  allowed  only 
,$80,000  per  anninn  to  distribute  among  the  80 
counties,  but  measures  are  now  being  consid- 


ered  to  increase  this  to  $300,000,  and  later  to 
$1,000,000. 

The  road  work  completed   in   1910  is  about 
as   follows : 

Av.  thickness 
of  com- 
Av.     pleted 
Total    width    pave- 
miles     paved,  ment 
biiill.         Ft.        Ins. 


At.  cost 

per  mile. 

t    700 

3,500 


in    191(1    were     a^ 


Gravel    100  12 

Plain   macadam..     10  IG 

Sand    clay 50 

Earth     150 

The   average    unit   prices 
follows: 

Gravel,  per  sq.  yd.   in  place $1,00 

Broken  stone,  per  cu,  yd.  in  place 2.60 

Earth  excavation,  per  cu.  yd 20 

Concrete  masonry,  per  cu.  yd 6.00 

The  prevailing  daily  wages  in  1910  per  10 
hour  day  were ; 

Common  labor   $2.0o 

2-liorse  team  and  driver 4.00 

During  the  coming  year  various  towns  and 
counties  will  expend  on  all  roads  approximate 
ly    $4,000,000.      George    VV.    Cooley    is    State 
Engineer. 

OHIO. 

The  road  work  completed  in  1910  in  this 
state  under  the  supervision  of  James  C 
Wonders,  State  Highway  Commissioner,  was 
as    follows  : 

Av.  thickness 
of  com- 
Av.     pleted 
Total    width    pave- 
miles     paved,  ment.        Av.  cost 
built.         Ft.        Ins.         per  mile. 
Plain    macadam.  .32.41  13       6  to  8         $6,190 

Bitum,    macadam  5.32  15      6  to  8  8,140 

Brick     8,3  14  10  10,950 

The  average  unit  prices  in  1910  were  as 
follows: 

Water  bound  macadam,  per  sq.  yd $0.79 

Bituminous  macadam,  per  sq.  yd 83 

Earth  excavation,  per  eu.  yd 26 

The  prevailing   daih-   wages   in    1910  per   8 
hour   day  were  as   follows: 

Common  labor   $1,75 

2-horse   team  and   driver 4.00 

The    road    work    projected    for    1911    is    es 
tiiTiated  to  cost  $000,000  and  will  inclitde  the 
following   classes:      Plain   macadam,   bitumin- 
ous macadam,  concrete  and  brick. 

PENNSYLVANIA. 

The  following  table  shows  some  of  the  de 
tails    of    the    road    work    completed    in    1910 
under  the   supervision   of  the   State   Highway 
Department,    Joseph      W.    Hunter,      Commis- 


sioner  : 

.Av 

thickness 
of  com- 

Av. 

pleted 

Total 

width 

pave- 

miles 

paved 

ment.        .\v.  cost 

built. 

Ft. 

Ins.         per  mile 

Plain   macadam.  ,64.2 

16 

9             $11,646* 

Bitum.     macadam  4.9 

16 

9                15,649 

Brick     4.7 

14 

10                13,320 

•Average  per  mile  without  bridges  or  culverts. 

The    average    unit    prices    in    1910    were    as 
follows  : 
Bituminous  macadam,  mechanically  mixed, 

per   sq.   yd 5  0.80 

Earth  excavation,  per  cu.  yd "■' 

Rock  excavation,  per  cu.  yd ,  i'iS 

Concrete  masonry,  per  eu,  yd S'Sn 

Stone  masonry,  per  cu.  yd 9.00 

The   prevailing   daily   wages   in    lOlO  per    Kl- 
hour  dav  were  : 

$1.65 

4.25 


Common  labor  

2-liorse  team  and   driver. 


VERMONT. 

This  state  has  a  total  road  mileage  of  15.- 
mtri  miles.  Out  of  this  mileage  about  4,000 
miles  of  tlie  trunk  lines  at  most  important 
radial  and  connecting  roads  covering  the 
whole  state  are  being  improved  under/  the 
supervision  of  the  State  Highway  Office,  The 
towns  have  about  $100,000  apportioned  to 
them  on  the  basis  of  their  highway  milea.gc. 
In  addition  to  this  there  was  $75,000  annually 
apportioned  to  towns  in  sums  of  not  less 
than  $100  or  more  than  $500  whenever  a  town 
would  vote  an  equal  amount  to  the  state  aid 
asked  for  from  this  fund.  The  towns  last 
spring  voted  approximately  $65,000,  and  the 
balance  of  the  $75,000  fund  was  used  in  pay- 
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iiig  for  engineering  >ctvk-os  in  villages,  and 
111  special  work  on  roads  thai  are  of  large 
]nil)lic  importance,  bnt  were  not  important  to 
the  towns  in  which  they  were  located,  so  that 
the  total  amount  of  money  spent  inider  state 
supervision  last  year  was  about  $'2oll,000,  many 
111  the  towns  having  spent  somewhat  more 
than  they  voted.  This  money  is  spent  in  the 
various  towns  on  a  basis  of  the  worst  roads 
to  be  found  on  the  trunk  lines  and  important 
roads  in  widening,  straightening,  grading,  and 
<lraining. 

In  some  eases  a  Telford  foundation  is  laid 
where  the  character  of  the  soil  seems  to 
demand  it,  and  in  all  cases  the  best  gravel,  or 
surface  material  to  be  bad  in  the  locality,  is 
used.  In  other  words  the  state  is  improving 
us  earth  roads  by  widening,  straightening, 
grading  and  draining  and  coating  with 
a  surface  of  the  best  gravel  obtainable.  In  the 
large  villages  and  cities,  and  a  very  few  towns 
that  are  very  near  lar.ge  villages  and  cities 
that  have  a  large  amount  of  travel,  and  which 
are  backing  good  gravel  f(U'  mad  surfaces, 
crushed  stone  roads  are  built  in  a  limited 
way,  put  down  with  a  tarvia  binder.  The  ap- 
propriation of  1910  has  been  doubled  by  the 
present  legislature,  so  that  the  amount  to  be 
expended  this  year  will  be  al  least  $75,000 
to  $100,000.  The  state  automoliile  law  is 
yielding  a  fund  of  about  $40,00o.  which  is 
spent  upon  these  selected  highways  in  help- 
ing to  maintain  them,  the  towns  furnishing 
an  amount  equal  to  that  given  to  them  by  this 
fund. 

The  road  work  completed  in  1010  included 
about  23  miles  of  gravel-Telford,  about  110 
miles  of  gravel  roads  and  about  seven  miles 
of  plain  macadam.  Charles  W.  Gates,  Frank- 
lin. Vt.,  is   State  Highway  Commissioner. 

WISCONSIN. 

There  is  as  yet  no  provision  for  state  aid 
in  Wisconsin  .and  the  various  localities  are 
still  building  their  own  ro.ads  principally  un- 
der the  labor  system.  It  is  expected,  how- 
ever, that  the  legislature  now  in  session  will 
pass  a  state  aid  bill  of  soiue  kind.  It  is  prob- 
able that  this  law  will  provide  for  state  aid 
for  stone  and  gravel  roads,  heavy  dirt  con- 
struction and  for  perraanant  bridges,  and  a 
Va  mill  tax  is  proposed  for  this  purpose.  This 
would  make  available  a  state  fund  of  about 
$n.iO,000.  which  would  indicate  an  expenditure 
in  the  state  for  state  aided  roads  and  bridge-; 


of  from  $1,100,000  lu  $l,-iilO,(li,lO.  It  is  ex- 
pected that  this  act  will  take  effect  Jan.  1, 
lOlL',  so  of  course  there  will  be  no  work  ot 
this  class  this  year.  .-Xt  present  the  Highway 
Division  of  the  Wisconsin  Geological  and 
Natural  History  Survey  furnishes  engineer- 
ing advice  to  the  various  localities  on  the  con- 
struction of  highways  and  bridges.  This 
division,  of  which  A.  R.  Hirst  is  Highway 
tngmeer,  recently  circularized  the  various 
v-ounty  clerks  and  town  chairmen  as  to  the 
highway  work  done  in  1910  in  their  localities, 
and  the  information  given  below  is  based  on 
figures  obtained  by  them.  From  these  figures 
it  would  seem  that  the  road  work  completed 
in  Wisconsin  last  year  was  as   follows: 

Av.  tliickncss 
of  eoni- 
Av.     pletod 
Total    width    p.Tvo- 
miles     paved,  mciit.        Av.  cost 
built.         Ft.        Iiis.         per  milo- 

Gravel    3S0  S'  c,  Jl.OOO 

Plain  macadam..     SO  s  7  C.'ion 

Bitum.    macadam       1  1:'  s  S.TiOfl 

Sand   clay I.''..".  10  i;  son 

The  average  unit  prices  m   llMo  \vrre  as   fob 
lows  : 

Gravel,  per  sq.   yd.   in  place $0.25» 

Broken  stone,  per  cu.  yd.  in  place I.XO* 

Bituminous  macadam,   per  sq.   yd 50 

Eartti  excavation,  per  cu.  yd .3^ 

Rock  excavation,  per  cu.  yd 80 

Concrete  masonry,  per  cu.   yd 7.00 

Stone  masonry,   per  cu.   y<l." 4. .SO 

•Including  grading,  etc. 

The    road    work    projected    for 
follows : 


Unelassitifd  or  inisctllatieous  improve- 
ments ill  7  counties,  reports  on  roads, 
small  bridges,  culverts  and  other  re- 
pairs      122.711 


1011 


Estimateii 
total  cost. 
$400,000 
312, .soil 
120.000 

i;ilo    f„r    a 


.Miie,« 

Gravel    400 

Plain  macadam 12.-. 

Sand    clay    150 

The    prevailing    dail.c    wages    ii: 
10-bour  day  were: 

Common  labor J2.0(i 

Team  and  driver   4.00 

Kansas. 

The    following    is    a    summary    of    the    road 
work    done    in     1010    in    40    counties    in    this 
state : 
Amount     expended     in     40     counties     for 

bridges,  and   culverts    $296,992 

Macadam  roads  in  4  counlies,  49  miO-s...   2lO.S9:i 

Dirt  roads  in  7  counties,  127  miles S.SOr, 

,Saiid-cI.ay  roads  in  2  countit'S,    12  miles..       ::.20m 
Sand-clay  roads  in  r,  counties,  :-!4   miles.  . 
Brick    road.    1    county.    b\-   jifisoii   labor,   Z 

miles     


Total   for  40  counties 


..$612,192 


In  14  counties  no 
the  counties  and 
as  to  the  amount 
The  mileage  an 
the  various  kinds 
were   as    follows  : 


expenditures  were  made  by 
no   records   were   obtainable 
spent  by  the  townships, 
d  average  cost  per  mile  ot 
of  roads  completed  in   1910 


Average 

thick- 

ness of 

.\ver- 

com- 

a^e 

pleted 

Total 

width 

pave- 

miles 

IJavcd 

ment. 

.Average  cost 

Kind. 

built 

Ft. 

Tns, 

per  mile. 

Plain  mac;i 

dam     .... 

4:i' 

ir, 

0-12 

$4,300 

Brick    

41; 

an 
12-n; 

Sand    clav. 

$3.".0  to  Jl,200 

Earth   

127 

:iii 

$  2.'-.  to  $    100 

Oiled  earth. 

lu 

10 

$1,200 

♦.Average  cost  of  broken  .stun*-  was  till  r-ts.  per 
eu.  yd.  at  crusher. 

Mr.  W.  S.  Gcarharl.  Manh.attan,  Kan,,  is 
state  highway  engineer. 

New  Hampshire. 

The  mileage  and  average  cost  per  mile  of 
tlie  various  classes  of  improved  roads  com- 
ideted  in  1010  in  this  state  were  as  follows: 

Average 
thiek- 
.Vverage     ness  of 
Total        width    completed  .Werage 
miles        paved,   pavement.       cost 
Kind.  built.  Ft.  Ins.  per  mile 

Gravel    117.70  ir.  ,>;  $3,355.50 

Plain  maca- 
dam         .■/2,I  1.-.  (1  6,538.65 

Bituminous 

macadam   .       4.::2  1.'.  fi  7,70S.7-> 

Earth    15.70  21  ..  1,070.92 

I  he  average  unit  prices  in  lOln  were  as 
I'ollows  : 

Gravel  per  cu.  yd.  in  place $   1, 16 

Broken  stone  per  ton  in  place I.s:! 

Bituminous  macadam,  per  set.  yd 0.85i^ 

Earth  excavation,  per  cu.  yd 0.59 

Rock  exca^-ation.  per  cu.  yd 2.46 

Concrete  masonry,  per  cu.  yd 11^75 

Stone  masonry,  per  eu.  yd  ,^ 7.55 

The  prevailing  daily  wages  in  1010  per 
eight-hour  day  were  $l.T.:i  for  conimon  labor 
and  $4.50  for  two-horse  team  and  driver.  Mr. 
H    C,   Hill,  Concord,   ,\     H..  is  state  engineer. 
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Extent   and    Composition    of    the    In- 
crustation on  Some  Filter  Sands.* 

When  lime  is  used  in  conuection  with  water 
purification  there  is  a  tendency  to  form  an 
incrustation  in  the  pipes  or  on  the  sand  grains 
of  the  filters.  In  some  cases  the  sand  grains 
have  become  so  large  that  it  has  been  neces- 
sary to  put  in  new  sand.  Cases  have  been  re- 
ported where  the  sand  near  the  bottom  of  the 
tillers  has  caked  into  a  solid  mass.' 

We  have  investigated  the  sand  in  some  fil- 
ters in  Illinois.  Samples  of  sand  were  sent 
to  us  from  Danville,  Kankakee,  Q"incy  and 
Moline.  We  are  indebted  to  H.  M.  Elv,  Dan- 
ville, C.  H.  Cobb,  Kankakee,  W,  R.  Gelston. 
Quincy,  and  to  M.  Olson,  Aloliuc,  for  infor- 
mation  concerning  the  sand   used. 

The  Danville  plant  used  Red  Wing,  Minn., 
sand  having  an  effective  size  of  O.Hl  and  a 
uniformity  coefficient  of  1,8.  During  periods 
of  low  turbidity  from  0.2V  to  0.7  grain  per 
gallon  of  lime  and  from  0.58  to  1,5  grains  per 
gallon  of  iron  sulphate  were  used.  In  periods 
of  high  turbidity  front  0.8  to  2.5  grains  per 
gallon  of  lime  and  from  2.5  to  4.0  grains  per 
gallon  of  iron  sulphate  were  used.  Filter 
No.  8  has  been  in  use  7  years  and  filter  No.  6 


•A  paper  bv  E.  Bartow  and  C.  E,  Millar  in  the 
.Tournal  of  Industrial  and  Engineering  Chemistry 
for  February,   1911. 

»Eng  and  MIn.  J..  Mav  6.  190S.  Report  of 
Ohio  State  Board  of  Health.   IOCS. 


5    years.      A    larger    proportion    of    lime    was 
used  prior  to  the  last   15  months. 

The  Kankakee  plant  uses  Mount  Tom  sand. 
The  size  at  the  beginning  is  not  known.  The 
sand  has  been  in  use  9  years,  but  only  during 
1  year  has  1  grain  per  gallon  of  iron  sulphate 
and  2  grains  per  gallon  of  lime  been  used. 
During  the  remainder  of  the  time  alum  has 
been  the  coagulant. 

The  Quincy  plant  uses  Red  Wing,  Minn., 
sand  having  an  effective  size  of  0.:!8  and  a 
uniformity  coefficient  of  2,1.  While  the  sand 
has  been  in  use  a  long  time,  it  is  not  possible 
to  tell  the  exact  time,  for  about  two  years 
ago  the  sand  was  removed  from  the  filters, 
screened  and  the  finest  replaced.  It  has  un- 
doubtedly been  in  use  more  than  7  years, 
for  Quincy  was  the  first  plant  in  the  country 
to  use  the  lime  and  inm  sulphate  process. 
During  the  last  4  years  .-in  average  of  2.05 
grains  per  gallon  of  iron  sulphate  and  2.84 
grains   per   gallon    of   litnc   were   used. 

The  Moline  plant  has  been  in  operation 
without  removal  or  change  of  the  sand  for 
live  years.  Alum  has  been  used  about  nine 
months;  previous  to  th;il,  lime  .and  iron  sul- 
phate were  used  regularly,  1  grain  per  gallon 
of  iron  sulphate  an<l  :'.  gr;iins  per  gallon  of 
lime  being  used. 

The  sand  received  has  been  examined  to 
determine  the  relative  amount  of  the  incrus- 
tation, the  size  of  the  incrusted  grains  and 
the  composition  of  the  incrustation. 

In   determining  the   relative   amount   of  the 


incrustation,  we  used  approximately  250  cc. 
of  each  filter  sand,  which  we  carefully 
weighed  and  treated  with  hydrochloric  acid 
until  all  the  carbonate  was  dissolved.  The 
residue  was  washed  and  weighed.  The  re- 
rults  are  shown  in  Table  I. 

As  the  filter  sands  are  of  quartz  and  are 
unaffected  by  acids,  this  treatment  gives  quite 
an  accurate  means  of  determining  the  in- 
crease. It  is  hard  to  realize  what  an  enor- 
mous increase  these  figures  imply.  An  in- 
crustation amounting  to  71  per  cent  means 
that  there  in  an  increase  by  weight  of  249 
per  cent,  and  an  incrustation  atnounting  to 
84.7  per  cent  represents  an  increase  of  633 
per  cent.  With  this  increase  in  the  size  of 
the  grains  there  has  been  an  equivalent  loss 
of  sand,  which  has  been  carried  into  the 
sewers.  The  increase  in  the  size  of  the  grains 
is  accompanied  by  loss  of  efficiency.  .As  the 
grains  increase  in  size,  the  interstices  between 
the  grains  are  larger  and  fine  particles  more 
readily  pass  through. 

A  sand  with  an  "effective  size"  above  40 
would  not  be  chosen  for  a  filter  sand.  We 
can,  from  the  table  and  by  comparison  with 
the  original  effective  size,  see  that  consider- 
able deterioration  has  taken  place.  A  calcu- 
lation of  the  volume  of  the  sand  from  Quincy 
before  and  after  the  incrustation  formed 
shows  a  seven-fold  increase.  This  corre- 
sponds to  the  055  per  cent  increase  by  weight 
shown  bv  treatment  with  acid. 
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TABLE  I. 

Danville,  Danville,  Kanka- 

Name  of  sand.                                                                    No.  S.  No.  6.  kee. 

Weight  of  sand  taken 343.0  3!)1.0  3S3.0 

WeiBht  of  residual  sand 232.0  23S.0  330.0 

Weight  of  incrustation  removed 112.0  113.0  63.0 

Per  cent  of  Incrustation 32.4  32.2  13.7 

Per  cent  increase  by  incrustation 47.9  47.7  16.9 


Quincy. 

MoUne 

325.0 

330.0 

49.0 

Sl.O 

27G.0 

23G.0 

84.7 

71.4 

S33.0 

249.0 

The  size  of   the   incrusted  grains  has  been 
determined    by    the    ordinary    sieve    method. 
The  results  are  shown  in  Table   II : 
TABLE  II. 

Efteetlve    Coefflcient  of 
size.  uniformity. 

Danville,  No.  6 0.52  L.IO 

Danville,  No.  S 0.55  1.50 

Kankakee   0.61  1.68 

Wollne  0.60  1.90 

Quincy    0.77  1.G7 

The  composition  of  the  incrustation  was 
determined  by  evaporating  to  dryness  a  por- 
tion of  the  hydrochloric  acid  solution  and 
analyzing  the  residue.  The  results  obtained 
are  shown  in  Table  III : 


would   probably  prevent  the   formation  of  an 
incrustation. 


Valuation  of  the  Physical  Property  of 
the  Peoria  Water  Co.  with  a  Dis- 
cussion  of   Rate   Making  and 
of  Reasonable  Rates.'- 

(Continued   from  page  227.) 

The  most  notable  of  such  cases  being  known 
as  the  two  Maine,  water  works  condemnation 
cases,  before  the  Supreme  Court  of  that  state. 

In  the  Kennebec  Water  District  vs.  the  City 


TABLE  III.— COMPOSITION  OF  INCRUSTATION  ON  FILTER  SANDS. 

Danville.     Danville, 


Doterminations  made. 

Insoluble  matter    

Oxides  of  iron  and  alimiintum.  FejOj -|- AljOj . 

Magnesium  oxide.  MgO 

Calcium    oxide,    CaO 

Sulphur  trioxide.   SO, 

Hypothetical   combinations: 

Magnesium    sulphate.    MgSOj 

Magnosinm   carbonate.   MgCOj 

Calcium  carbonate,   CaCOa 

Ferrous  carbonate,   FeCOa 

Insoluble  matter   


No.  6. 
5.S9 
2.20 
1.16 

49. ."iS 
0.17 

0.26 
2.23 
S8.53 
3.19 
5.89 


Total  100.10 


No.  S. 
7.58 
3.15 
1.00 
47.70 
0.17 

0.25 
1.90 
85.17 
4.67 
7.58 

99.47 


Kankakee. 
1.83 
7.20 
1.09 
47.75 
0.31 

0.48 

2.00 
85.26 
10.44 

1.83 

100.01 


Quincy. 
0.32 
0.42 
0.S3 
54.03 
0.14 

0.21 
1.63 

96.48 
0.61 
0.32 

99.25 


Moline. 
1.20 
0.04 
0.12 
53.10 
0.12 

0.18 
1.37 
94.83 
1.37 
1.20 

98.95 


It  will  be  noticed  that  calcium  carbonate  is 
the  predominant  substance.  This  corresponds 
to  the  composition  of  the  incrustation  found 
in  the  pipes  at  Quincy.'  The  incrustation  at 
Kankakee  contains  the  smallest  proportion  of 
calcium  carbor»te.  This  may  be  due  to  the 
composition  of  the  mineral  content  of  the 
water,  or  to  the  fact  that  lime  had  not  been 
used  for  some  time  before  the  sample  was 
taken.  According  to  the  analyses  of  the  min- 
eral content  of  the  river  waters,"  the  Kanka- 
kee river  water  contains  the  least  carbonate 
and  the  greatest  amount  of  sulphate. 

The  formation  of  incrustation  on  the  sand 
grains  is  due  to  incomplete  precipitation  of 
calcium  carbonate  before  the  water  reaches 
the  filters.  While  the  greater  part  of  the 
calcium  carbonate  is  precipitated  quickly,  an 
appreciable  quantity  remains  at  the  end  of 
six  hours.  The  precipitation  will  take  place 
more  rapidly  if  the  water  is  agitated.  The 
after-precipitation  on  the  sand  grains  may 
be  prevented  by  increased  sedimentation, 
which  often  cannot  be  done  because  of  the 
expense,  by  agitation  of  the  treated  water  or 
by  the  addition  of  carbon  dioxide.  The  car- 
bon dioxide  can  be  added  directly  or  can  be 
made  by  the  addition  of  iron  sulphate  or 
aluminium  sulphate.  Carbon  dioxide  has  been 
successfully  used  at  Winnipeg.  It  was  pre- 
pared by  burning  coke  in  the  furnace  used  to 
run  the  filter  machinery. 

Sult^hate  of  iron  is  being  used  in  some  of 
the  newer  installation  as  at  New  Orleans,^ 
where  the  iron  is  added  after  the  lime  and 
where  the  water  treated  with  lime  is  thor- 
oughly agitated. 

The  reactions  with  the  sulphates  of  iron  and 
aluminium  are  double,  for  both  calcium  sul- 
phate and  calcium  acid  carbonate  are  formcd- 
Neither  of  these  substances  will  form  an  in- 
crustation on  the  sand  grains. 

Laboratory  experiments  along  the  above 
lines  indicate  that  the  action  of  the  iron  and 
aluminum  sulphates  following  lime  is  imme- 
diate, so  that  very  little  time  need  be  allowed 
its  addition  and  the  application  of  the  water 
to  the  filters. 

Experiments  with  carbon  dio.xide.  either 
pure  or  as  found  in  purified  flue  gases,  show- 
there  is  a  removal  of  the  incrustation;  blank 
experiments  with  air  showed  no  removal. 
The  substitution  of  purified  flue  gases  for  the 
air   now   so  generally  used   in  washing  filters 

'Proc.  Am.  W.  W.  Assn..  1908.  172.  Univ.  of 
111     Water  Survev  Series.  Bull.  7.  35. 

=U.  S.  G.  S.  Water  Supplv.  Paper  239.  p.  S9. 

=En!?.  Rpc.  .\pr.  23.  1910.  Eng.  and  Min.  J. 
May  6.   1908. 


of    Waterville    case,    97    Maine,    185,    Judge 
Savage  instructed  the  appraisers  as  follows: 

"The  property  to  be  taken,  both  plant  and 
franchises,  are  to  be  appraised,  having  in  view 
their  value  as  property  in  itself,  and  their  value 
as  a  source  of  income.  There  are  these  elements 
of  value,  but  only  one  value  of  the  entire  prop- 
erty is  to  be  appraised  in  the  end.  These  ele- 
ments necessarily  shade  into  each  other."  »  •  • 

"In  estimating  even  the  structural  value  of  the 
plant,  allowance  should  be  made  for  the  fact,  if 
proved,  that  the  company's  water  system  is  a 
going  concern,  with  a  profitable  business  estab- 
lished, and  with  a  present  income  assured  and 
now  being  earned." 
Also, 

In  fixing  structural  value,  including  the  ele- 
ment of  going  concern,  consider  also  the  present 
efficiency  of  the  system,  •  •  »  Necessary 
time  to  construct  de  novo,  and  the  time  and  cost 
needed  after  construction  to  develop  such  new 
system   to   the   level   of  the  present  one,   in   re- 


value.    It    is    the   value   of   the   structure   beinr 
used,  that  is  all  there  is  to  it. 

The  property  taken  is  a  single  thing,  to  which  • 
belongs  certain  characteristics  which  effect 
value.  The  thing  cannot  be  taken  without  these 
characteristics.  If  it  is  attempted  to  value  the 
thing,  separate  from  its  inherent  characteris- 
tics, elements  which  add  value  to  the  thing  are 
omitted.  If  these  elements  are  omitted  the 
owner  fails  to  receive  the  full  and  fair  value  of 
the  thing,  and  thereby  is  denied  just  compensa- 
tion. 

Aside  from  the  cases  cited,  courts  of  last 
resort  have  sustained  the  principle  of  going 
concern  value  in  a  number  of  specific  in- 
stances. 

The  City  of  Galena,  Kansas,  vs.  the  Galena 
Water  Works,  is  one. 

In  fixing  the  value  of  the  plant  the  referee 
allowed  an  increase  in  value  on  account  of 
this  clement,  which  the  lower  court  refused 
to  confirm.  On  appeal,  the  Supreme  Court 
reversed  the  lower  court  and  sustained  the 
referee. 

Other  cases  are  Gloucester  Water  Supply 
Co.  vs.  Gloucester,  179  Mass,,  365,  and  Nor- 
wich Gas  &  Electric  Co.  vs.  Norwich,  76 
Conn.,  565. 

The  City  of  Omaha,  Petitioner,  vs.  Omaha 
Water  Co.,  lately  decided  by  the  Supreme 
Court  of  the  United  States,  sustains  an  in- 
crease of  $562,712.45  in  the  value  of  the  prop- 
erty of  the  company  on  account  of  the  going 
concern  element  in  a  total  appraised  value  of 
$6,263,295.49. 

VALUATIONS    FOR    SALE    AND    FOR    RATE    MAKING. 

From  the  foregoing  statements  and  citations 
there  seems  to  be  no  doubt  about  the  doctrine 
that  should  apply  in  the  valuation  of  public 
utilities  for  the  purposes  of  sale. 

Some  courts  have,  in  a  measure,  dis- 
tinguished between  a  valuation  for  sale  and 
a  valuation  for  fixing  the  investment  in  rate 
cases. 

The  Supreme  Court  of  Iowa,  m  the  case 
of  Cedar  Rapids  Gas  Light  Company  vs.  City 
of  Cedar  Rapids,  Northwest  Reporter,  120- 
966,  in  opinion  made  May  4,   1909,  says: 

Where  a  gas  company  supplying  gas  to  the  in- 
habitants of  a  city,  laid  its  mains  in  unpaved 
streets,  the  value  of  the  mains  and  pipes,  in  esti- 
mating the  value  of  the  property  in  fixing  rates, 
should  not  be  estimated  on  the  basis  that  it 
would  cost  more  to  place  the  pipes  because  the 
streets  have  been  paved. 

In  the  Consolidated  Gas  Company  case,  212 


TABLE    IV.— COMPOSITION    OF    INCRUSTRATION   ON   FILTER  SANDS 

^  ^        ,      ^.  Danville  Danville 

Determinations  made—  No.  6.  No.  S,     Kankakee.  Quincy,  Moline 

Insoluble  matter                   g,S9  7.58  1.S3  0.32  1.20 

Oxides  of  iron  and  aluminum,   FeoO^ -f  AI.O3 2.20  3  15  7  "0  0  4'  0  94 

Magnesium  oxide.  MgO 1.16  1,00  1,09  o'ss  o'l'> 

Calcium    oxide,    CaO 49,58  47,70  47  75  m'<)-\  '\^^'^n 

Sulphur  trioxide,   SO3 0.17  o:i7  0  31  0  14  0  12 

Hypothetical   Combinations:  ' 

Magnesium    sulphate.    MgSO. 0.26  0.25  0  48  0  21  0  18 

Maene.oium  carbonate.   MgCOa 2.23  190  2'00  l'63  I's? 

Calcium  carbonate,  CaCOa S8.53  85.17  85.26  96.'4S  m'sS 

terrous   carbonate,   FeCOa 3,19  4.57  1044  0  61  137 

Insoluble  matter   5.59  7.5s  1.53  o!32  1120 

Total     100.10  99.47  100.01  9^^  9^^ 


spect  to  business  and  income,  and  the  added  net 
income  and  profits  which  would  accrue  during 
this  period  of  construction  and  development. 

In  Brunswick  and  Topsham  Water  District 
vs.  Maine  Water  Company,  99  Maine,  .371. 
Judge  Savage  says :  

Structural  value  must  include  consideration  of 
the  facts  that  the  structure  is  in  use,  is  a  going 
concern. 

Further: 

We  speak  sometimes  of  a  going  concern  value 
as  if  it  is,  or  could  be  separate  and  distinct  from 
structural  value;  so  much  for  structure  and  so 
much  for  going  concern.  But  this  is  not  an  ac- 
curate statement.  The  going  concern  part  has 
no  existence  except  as  a  characteristic  of  the 
structures.  If  no  structure,  no  going  concern. 
If  a  structure  is  in  use,  its  value  is  effected  by 
the   fact   that   it   is   in   use.     There   is   only   one 


•Condensed  and  partly  rearranged  from  "Valu- 
ation of  the  Property  of  the  Peoria  Water 
Works  Co.,"  by  Benezette  Williams  and  C.  B, 
Williams,  "Audit  of  Accounts  of  the  Peoria 
Water  Works  Co,."  by  Edward  A.  Pratt  &  Co., 
and  "Water  Rates  for  the  Plant  of  the  Peoria 
Water  Works  Co.."  by  Benezette  Williams  and 
C.  B.  Williams;  reports  made  for  the  city  of 
Peoria.  III. 


U.    S.    Reporter,    19,    the    Supreme    Court    of 
the  United  States  says : 

And  we  concur  with  the  court  below  in  hold- 
ing that  the  value  of  the  property  is  to  be  de- 
termined as  of  the  time  when  the  inquiries  were 
made  regarding  rates.  If  the  property  which 
legally  enters  into  tlie  consideration  of  rates  has 
increased  in  value  since  it  was  acquired,  the 
company  is  entitled  to  the  benefit  of  such  in- 
crease. 

Farther, 

The  rate  proposed  must  be  with  reference  to 
the  value  of  the  property  at  the  time  when  the 
rate  takes  effect.  The  company  is  entitled  to 
the  benefit  of  any  increase  in  value  at  that 
time. 

Also, 

Rates  when  fixed  by  legislative  authority  for 
public  service  corporations,  should  allow  a  fair 
return  upon  a  reasonable  value  of  the  property 
at  the  time  it  is  being  fixed. 

The  Supreme  Court  of  Maine,  in  the  Bruns- 
wick &  Topsham  Water  District  vs.  Maine 
Water   Company,   99   Maine,  371,   says: 

Reasonableness  of  the  rates  must  be  based' 
upon  the  fair  value  of  the  property  used  by  the 
company  for  service  of  the  public. 


larch   I,   1911. 


ENGINEERING- CONTRACTING 


253 


In  San  Diego  Land  Company  vs.  National 
City,  174  U.  S.,  739,  757,  Justice  Harlan  held : 

What  the  company  is  entitled  to  demand,  in 
order  that  it  may  have  just  compensation,  is  a 
fair  return  upon  tlie  reasonable  value  of  the 
property  at  tiie  time  it  is  being  used  for  the 
public.  The  property  may  have  cost  more  than 
it  ought  to  have  cost,  and  the  outstanding  bonds 
for  money  borrowed  and  wliich  went  into  the 
plant  may  be  in  excess  of  the  real  value  of  the 
property.  So  that  it  cannot  be  said  that  the 
amount  of  such  bonds  should  in  every  case  con- 
trol the  question  of  rates,  although  it  may  be  an 
element  in  the  inquiry  as  to  what  is.  all  the  cir- 
cumstances considered,  just  both  to  the  com- 
pany and  to  the  public. 

In  Stanislaus  County  vs.  San  Joaquin  C.  & 
I.  Co.,  192  U.  S.,  201,  214-216,  it  is  stated: 

The  original  cost  may  have  been  too  grreat; 
mistakes  of  construction,  even  though  honest. 
jnay  have  been  made,  wliich  necessarily  en- 
hanced the  cost;  more  property  may  have  been 
acquired  than  necessary  or  needful  for  the  pur- 
pose intended.  •  *  In  this  case  much  of  the  total 
amount  expended  in  the  course  of  construction 
of  the  works  was  not  proved  by  those  who  made 
such  expenditures,  and  the  items  and  total 
amount  of  the  cost  of  construction  were  only 
proved  by  the  books.  What  such  books  did  not 
prove  was  the  reasonableness  of  that  cost,  its 
propriety  or  necessity.  ♦  •  *  To  take  the 
amount  actually  invested  into  "estimation"  does 
not  mean  necessarily  that  such  amount  is  to 
control  the  decision  of  the  question  of  rates. 

The  Iowa  court  in  the  Cedar  Rapids  case, 
appears  to  have  furnished  the  only  dissenting 
opinion  of  a  high  court  as  to  the  conclusion 
that  the  valuation  for  fixing  rates  should  be 
the  same  as  the  valuation  for  sale. 

That  there  is  no  real  distinction  becomes 
apparent  if  we  consider  that  no  public  utility 
can  have  two  values  at  a  given  time,  and 
that  its  fair  value  at  the  time  of  fixing  rates, 
must  be  its  fair  value  at  the  same  time  for 
any  purpose.  If  its  fair  value  for  sale,  differed 
from  its  fair  value  for  fixing  rates,  at  a  given 
time,  then  rates  should  change,  merely  be- 
cause of  a  change  of  ownership. 

To  put  it  another  way.  If  a  given  sum 
represents  the  investment  which  the  owner 
of  a  public  utility  is  entitled  to  have  paid 
over  to  him  in  case  of  a  forced  sale  under 
the  franchise,  or  law,  then  he  is  entitled  to 
a  fair  income  on  the  same  investment  in  case 
he    is    forced    to    retain    it. 

It  would  appear,  therefore,  that  if  the  first 
method  of  determining  the  investment  is  to 
be  followed,  that  there  is  no  reason  for  con- 
sidering the  value  of  the  property  as  different, 
for  rate  purposes,  from  its  value  for  sale  or 
condemnation  purposes. 

The  Iowa  case  seems  to  be  the  result  of  an 
4-ffort  to  combine  two  methods  of  determining 
the  investment  for  a  given  property.  Either 
the  reproduction  method  should  be  logically 
followed  and  the  investment  based  upon  the 
value  as  of  the  time  of  fixing  rates,  or  the 
second  method  of  determining  the  investment, 
the  "Original  Cost  and  Deficit"  method,  should 
be   adopted. 

THIS  SECOND  METHOD  of  determin- 
ing the  investment  by  original  costs  and  de- 
ficits, divorced  entirely  from  present  value, 
has  seldom,  if  ever,  been  recognized  as  sound, 
so  far  as  known,  by  courts  of  highest  resort. 
Though  the  Wisconsin  Railroad  Commission 
at  one  time  seemed  to  have  adopted  it  as  the 
proper  one  for  valuing  the  public  utilities  of 
that  state.  Later  they  encountered  Svich  diffi- 
culties in  its  use,  that  it  has  been  practically 
abandoned,  or,  at  most,  they  now  advocate 
only  a   halting   and   partial   use   of   tlie    same. 

The  Wisconsin  law  provides,  that. 

The  Commission  shall  value  ;ill  the  property 
of  every  public  utility  actually  used  and  useful 
for  the  convenience  of  the  public. 

Acting  under  this  law,  the  Commission  has 
made  a  number  of  decisions  that  seek  to  es- 
tablish certain  rules  and  doctrines  affecting 
the  question  of  public  utility  values  which 
mav  be  briefly  stated  as   follows: 

In  the  Cashton  Light  &  Power  Co.  case, 
decided  in  November,  1908.  the  Commission 
substantially  enunciated  the  same  doctrine 
found  in  the  foregoing  citations,  as  witness 
the   following   statements : 

There  is.  however,  an  element  of  value  that 
must  be  taken  into  consideration,  and  which  is 
sometimes  spoken  of  as  a  kin  to  good  will, 
namely  the  "going  value."  and  although  the 
franchise  of  the  public  utility  has  expired,  its 
plant  is  to  be  taken  over  by  the  village  as  a 
?oing   concern,    and    just   compensation    must   be 


awarded  for  the  property  taken  .as  such;  that  is, 
as  a  living  and  operating  entity,  engaged  in 
serving  the  public  arid  not  a  mere  plant  without 
patrons. 

Also, 

In  placing  a  value  on  the  physical  property  of 
a  plant,  the  units  of  a  plant  should  not  be  valued 
as  independent  entities,  but  as  units  of  a  going 
concern  performing  utility  service. 

And, 

The  element  of  going  value  created  by  the  in- 
vestment made  in  developing  the  business,  and 
in  addition  to  the  cost  of  the  physical  structure, 
must  be  taken  into  consideration  in  fixing  the 
value. 

In  the  Antigo  Water  Co.  case,  decided 
August  3,  1909,  and  also  in  the  Menominee 
and  Marinette  Light  &  Traction  Co.  case,  de- 
cided the  same  date,  the  "Original  Cost  and 
Deficit"  method  of  valuation  is  advanced. 

It  is  held  as  to  the  physical  plant  alone,  that 
the  original  cost,  and  the  cost  of  reproduc- 
tion, appear  to  be  the  most  equitable  as  a 
basis  for  rate  making,  but  that  as  to  the  busi- 
ness valuation  alone,  the  most  equitable  would 
appear  to  be  represented  by  losses  during  the 
earlier  years,  or  by  deficits  from  operation 
during  the  development  period.  That  as  these 
losses,  or  deficits,  had  to  be  met  by  the  owners, 
they  may  be  said  to  constitute  the  additional 
investment  necessary  to  build  up  the  business, 
and  are  as  legitimate  and  necessary  a  part  of 
the  cost  of  the  enterprise  as  a  whole,  as  is 
the  cost  of  the  physical  plant,  and  are  hence 
a  part  of  that  cost  upon  which  a  reasonable 
amount  of  interest  and  profit  should  be  earned. 

In  the  case  of  E.  E.  Payne,  et  al.,  vs.  Wis- 
consin Telephone  Co.,  also  decided  August  3. 
1909,  the  same  doctrine  appears  in  the  follow- 
ing  statement: 

Going  value  is  distinguished  from  going  con- 
cern value.  The  uncompensated  cost  incurred  in 
building  up  the  business  must  be  considered  in 
rate  making.  The  seller  of  a  plant,  which  is  a 
going  concern,  may  be  able  to  get  more,  and  the 
purchaser  be  willing  to  pay  more  than  for  a 
plant  which  has  no  established  business.  Simi- 
larly in  expropriation  proceedings  going  concern 
value  may  increase  the  amount  of  indemnity  to 
be  paid,  but  this  "more"  is  not  property  which 
is  used  and  useful  for  the  convenience  of  the 
Dublic.  Every  effort  honestly  put  forth,  everj' 
dollar  properly  expended,  and  every  obligation 
legitimately  incurred  in  the  establishment  of  an 
efficient  public  utility  business,  must  be  taken 
into  consideration  in  the  making  of  rates.  Col- 
lectively, these  elements  must  be  characterized 
by  the  term  "going  value." 

It  is  thus  seen  that  in  the  three  cases  last 
cited,  decided  by  the  Wisconsin  Railroad 
Commission  August  3,  1909,  the  doctrine  that 
the  investment  for  rate  making  purposes, 
should  be  based  upon  the  original  cost  of 
construction  and  the  deficits  incurred  in  oper- 
ation, as  opposed  to  the  doctrine  of  present 
value  laid  down  by  the  courts,  and  as  enun- 
ciated by  the  commission  in  the  Cashton  case, 
is  strongly  presented.  In  the  text  of  the  de- 
cisions, extended  arguments  are  especially 
directed  to  showing  the  fallacy  of  the  "present 
value"   method   for   rate   making  purposes. 

In  the  Antigo  Water  case  particularly,  nearly 
twenty  pages  of  the  decision  are  devoted  to 
this  end,  and  to  establishing  the  "original  cost 
and  deficit"  doctrine. 

In  these  arguments,  however,  many  of  the 
underlying  principles  and  facts  that  are  the 
support  of  the  present  value  method  of  ap- 
praisement are  clearly  recognized,  as  is  shown 
by  the  following  extracts: 

Antigo  Water  case,  page  84 : 

A  mere  physical  plant,  no  matter  how  pcrfeci 
or  how  well  it  is  adapted  to  the  purpiise  for 
which  it  is  intended,  amounts  to  hut  little  un- 
less it  has  or  can  obtain  a  paying  business. 
Without  business  it  is  a  dead  mass  instead  of 
a  living  concern  earning  profits.  To  have  prof- 
its it  must  have  busim-ss  or  customers  who  av.ail 
themselves  of  the  servici-s  it  renders  at  rates 
that  vield  an  adequate  income. 

But  new  plants  are  si-lilnm  paying  at  the  start. 
Several  years  are  usually  required  before  they 
obtain  a  sufficient  amount  of  business  or  earn- 
ings to  cover  operating  ixpenscs,  ini-Iuding  de- 
preciation and  a  reasonalile  rate  of  interest  upon 
the  investment.  The  amount  by  which  the  earn- 
ings fail  to  mer-t  thes.-  re.iuiremenis  may  thus 
be  regarded  as  deficits  from  the  operation.  These 
deficits  constitute  Hm;  cost  of  building  up  the 
business  of  the  plant.  Tliey  are  as  much  a  part 
of  the  cost  of  building  up  the  business  as  loss 
of  interest  during  the  construction  of  the  plant 
is  a  part  of  the  cost  of  its  construction. 

Here  there  is  a  clear  recognition  of  the 
principle  that  plant  value  is  as  surely  depend- 
ent  upon   earnings,   or   business,   as   upon   the 


physical  structure,  and  of  the  fact  that  public 
utilities  generally  reach  a  paying  basis  only 
after  years  of  operation  at  a  loss. 

EFFECT  OF   THE  APPLETON   CASE. 

Notwithstanding  these  decisions  of  August 
3^  1909,  so  strongly  supporting  the  "Original 
Cost  and  Deficit"  method  of  determining  the 
investment  for  a  public  utility,  as  against  the 
"Present  Value"  method,  in  the  case  of  the 
"City  of  Appleton  vs.  Appleton  Water  Works 
Co.,"  decided  May  14,  1910,  the  Commission 
take  quite  a  different  position. 

They  qiiote  with  disapproval  page  221,  two 
Pennsylvania  cases,  apparently  the  only  two 
extant  that  seem  to  support  the  doctrine  laid 
down  in  the  three  cases  referred  to,  because, 
as  they  contend,  the  rule  adopted  by  the  Penn- 
sylvania courts  is  subject  to  serious  objections. 
To  quote: 

It  would  impose  upon  the  public,  in  some 
cases,  the  obligation  of  paying  returns  upon  ex- 
travagant and  unwise  investments.  It  can  only 
be  accepted  as  sound  when  the  money  sunk  in 
the  investment  has  been  prudently  expended 
and  is  clearly  not  so  excessive  in  amount,  in 
comparison  with  the  actual  present  value  of  the 
investment,  that  to  pay  a  return  upon  it  would 
require  the  exaction  of  rates  that  are  unusual, 
or  higher  than  the  value  of  the  service  to  the 
customer. 

It  is  to  be  observed  that  in  this  statement 
the  Commission  appeals  to  the  "Present  Value" 
to  test  the  correctness  of  the  "Original  Cost," 
which  is  the  same  as  saying  if  the  "Original 
Cost"  method  brings  the  "Actual  Present 
Value  of  the  Investment,"*  it  may  be  followed, 
otherwise  not. 

The  following,  pp.  276  and  277,  Appleton 
case,  is  a  still  further  repudiation  of  the 
"Original  Cost  and  Deficit"  doctrine: 

The  entire  excess  of  cost  over  operating  reve- 
nues incurred  in  developing  the  business  and 
establishing  the  same  upon  a  self-sustaining 
basis  is  not  in  every  instance  an  inflexible  cri- 
terion by  which  the  element  of  going  value  is 
measured,  for  if  it  were  so  considered  its  appli- 
cation would  often  lead  to  a  reductio  ad  ab- 
surdum.  Thus,  the  longer  the  period  of  develop- 
ment necessary  to  attain  the  point  where  the 
debits  and  credits  balance,  the  greater  might 
be  the  going  value,  and  if  such  period  were  ab- 
normally or  unusually  long,  it  would  often  re- 
sult in  an  unreasonable  excessive  going  value, 
depending  upon  the  time  tile  appraisement  was 
made  and  other  circumstances  of  the  particu- 
lar case  considered. 

The  final  outcome  in  the  Appleton  case  is 
a  full  justification  of  the  position  taken  by 
the  courts,  and  practically  leaves  the  present 
value  method  in  undisputed  control  of  ques- 
tions relative  to  the  investment  in  public 
utilities  for  either  rate  making  or  for  sale 
purposes. 

Even  such  statements  as  the  following  from 
the  Brunswick  case,  that 

In  determining  what  would  be  a  fair  return, 
undoubtedly  the  amount  of  money  actually  and 
wisely  expended  is  a  primary  consideration. 
Actual  cost  bears  upon  reasonableness  of  rates 
as  well  as  upon  present  value  of  the  structure 
as  such.  It  thus  bears  upon  what  is  a  fair  re- 
turn upon  the  investment  and  so  upon  the  value 
of  the  property.  In  estimating  structural  value, 
prior  co^t  is  not  the  only  criterion  of  present 
value,  and  present  value  is  what  is  to  be  as- 
certained. The  present  value  may  be  affected 
by  the  rise  or  fall  of  prices  of  materials.  If  in 
such  a  v.ay  the  present  value  of  the  structure  is 
greater  Ihan  the  cost,  tlie  company  is  entitled  to 
the  benefit  of  it.  If  less  than  the  cost  the  com- 
pan.v  must  lose  it.  And  the  same  factors  should 
bo  considered  in  estimating  the  reasonableness 
of  returns. 

do  not  invalidate  the  last  conclusion,  for 
judge  Savage  distinctly  says  if  the  present 
value  of  the  structure  is  greater  than  the 
cost,  the  Company  is  entitled  to  the  benefit 
of   it,   and  if  less   the   Company  must   lose  it. 

"And  the  same  factors  should  be  considered 
ill   estimating   the  reasonableness   of  returns." 

The  doctrine  contained  in  this  case  clearly 
is  that  prior  costs  may  be  evidence  to  show 
present  value,  but  the  present  value  is  the 
only  ultimate  criterion  for  determining  the 
investment,  whether  for  sale,  or  for  deter- 
mining the  reasonableness  of  returns. 

The  Wisconsin  Commission  occupies  a 
conspicuouos  position,  being  invested  with 
great  powers  as  affectin.g  public  utility  values 
in  that  state.  And  because  of  the  recognized 
ability  and  fairness  of  the  commissioners,  and 
because    their    findings    are    semi-judicial    in 
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nature,  they  will  necessarily  be  quoted,  and 
in   a  measure   relied  upon,  the  country   over. 

For  these  reasons  and  because  their  early 
decisions  run  counter  to  the  consensus  of  the 
opinions  of  practically  all  of  the  higher  courts 
in  the  land,  we  are  justified  in  examining 
them  critically  and  in  testing  their  soundness 
in  every  available  manner,  so  that  if  the  facts 
assumed  by  the  commission  and  the  reasoning 
therefrom  are  faulty,  it  may  be  discovered. 

The  following  quotation  from  the  Antigo 
Water  case,  pp.  94  and  95,  contains  a  sub- 
stantial epitome  of  their  argument  against  the 
"Present  Value"  method  of  obtaining  the  in- 
vestment : 

As  already  Intimated,  engineers  and  other  ap- 
praisers. In  valuing  public  utilities,  liave  gone 
beyond  mere  costs  in  endeavoring  to  arrive  at 
the  value  of  the  business  of  a.  going  concern, 
and  have  also  taken  the  earnings  of  such  plants 
Into  consideration.  They  have  held,  in  sub- 
stance, that  such  plants  are  worth  more  with 
than  without  an  established  business,  and  that 
the  difterence  in  the  value  in  the  two  cases  is 
closely  dependent  upon  the  cost  of  establishing 
the  business,  as  well  as  upon  the  earning  power 
of  the  business  so  established.  In  other  words, 
they  look  upon  both  the  cost  and  the  earnings 
of  a  business  as  proper  elements  of  considera- 
tion in  determining  its  value.  Many  among 
them  in  their  appraisals,  appear  to  have  at- 
tached greater  importance  to  the  earnings  or 
the  business  than  to  the  cost.  It  is  stated  above 
that  the  net  cost  of  building  up  the  business 
would  seem  to  be  a  legitimate  item  for  the  capi- 
tal account  or  of  that  value  of  a  plant  upon 
which  its  rates  are  based.  Whether  this  can 
also  be  said  of  the  earning  value,  appears  to  us 
extremely  doubtful.  Earning  values  are  usually 
determined  by  capitalizing  net  earnings,  or  hy 
comparisons,  which  amount  to  about  the  same 
thing,  and  such  values  can  hardly  be  equitable 
for  rate-making  purposes. 

There  are  many  reasons  why  the  earning  ca- 
pacity or  earning  value  of  the  business  cannot 
be  a' just  basis  for  rates.  Other  things  being 
equal,  the  earnings  of  a  plant  depend  upon  its 
rates  I'nder  such  conditions  raises  m  rates 
will  increase  the  earnings.  The  earnings  at  the 
time  of  the  appraisal  may  also  be  derived  from 
rates  that  are  unreasonably  high. 

In  this  the  commission  confuses  methods, 
and  arguments  sometimes  used  and  advanced 
by  individuals  who  may  at  times  be  called 
upon  to  aid  in  the  appraisement  of  public 
utilities,  with  the  settled  consistent  doctrine 
expounded  by  the  clearest  thinkers  that  have 
occupied,  or  still  occupy  benches  in  the  high- 
est courts. 

.•\s  far  as  appears  no  appraiser  has  ever 
held  that  the  element  of  going  concern  value 
is  dependent  upon  the  cost  of  establishing  the 
business,  while  at  the  same  time  contending 
that  it  is  dependent  upon  the  earning  power 
of  the  business  so  est.iblished. 

But  if  such  should  be  the  case,  it  does  not 
discredit  the  soundness  of  the  contrary  view 
that  cost  is  never  as  such,  a  measure  of  value, 
and  if  cost  and  value  correspond,  it  is  more 
of   a   coincident,   or  accident,   than   otherwise. 

It  is  erroneous  to  assume,  as  the  commission 
does,  with  reference  to  appraisements,  made 
by  engineers  and  others,  that, 

Earning  values  are  usually  determined  by  cap- 
italizing net  earnings,  or  by  comparisons,  which 
amount  to  about  the  same  thing. 

If  .some  appraisers  inclined  to  the  capital- 
izing of  net  earnings  before  the  Brewer  de- 
cision in  the  Kansas  City  case,  it  was  to 
determine  the  whole  value  of  the  plant,  and 
not   merely  the   element  of   going  value. 

This  method,  however,  w-as  removed  from 
controversy  by  Judge  Brewer  in  holding  it 
inadinissibie.  'With  just  as  such  emphasis, 
however,  he  held  that. 

The  original  cost  of  the  construction  cannot 
control,  for  "original  cost"  and  "present  value" 
are  not  equivalent  terms.  Nor  would  the  mere 
cost  of  reproducing  the  water  works  plant  be  a 
fair  test,  because  that  does  not  take  into  ac- 
count the  value  which  flows  from  the  established 
connections  between  the  pipes  and  the  buildings 
of  the  city. 

The  principles  established  by  Judge  Brew- 
er's opinion  as  sound  in  doctrine  as  well  as 
in  law,  are  that  capitalizing  net  earnings  is 
inadmissible.  .   . 

Original  cost  is  eliminated,  because  "original 
cost  and  present  value  are  not  equivalent 
terms." 

The  mere  cost  of  reproduction  is  not  suf- 
ficient, "because  that  does  not  take  into  ac- 
count the  value  which  flows  from  established 
connections  between  the  pipes  and  the  build- 
ings." 


Now,  what  is  this  value  which  llous  from 
the  established  connections?  In  what  tloes  it 
consist?  Whence  does  it  come?  Judge  Brewer 
did  not  give  it  a  name,  nor  did  any  one  in 
Kansas  City  case,  though  some  of  the  at- 
torneys contended  that  the  business,  and  the 
plant  as  a  whole  must  be  taken  upon  the 
basis    of   a   "going  concern." 

Obviously  it  has  to  do  with  something  that 
has  economic  value,  that  is  the  object  of 
human  desire,  that  is  sought  after.  Some- 
thing for  which  people  will  make  sacrifice. 
No  one  will  do  this  for  "Delicits  and  Losses." 
One  may  incur  "Deficits  and  Losses"  to  at- 
tain the  sought  for  object,  but  they  are  not  the 
object. 

The  object  desired  and  sought  in  the  case 
of  public  utilities  is  beyond  dispute,  service. 
A  service  whose  value  is  represented,  and 
measured  by  certain  portion  of  the  probable 
future  earnings  of  the  plant. 

This  certain  portion  of  the  probable  future 
earnings  is  evidently  the  thing  which  en- 
hances plant  value,  and  is  the  thing  to  be 
determined.  It  has  been  christened  "Going 
Concern  Value,"  and  for  short,  "Going  Value." 
What  is  the  proper  conception  of  this  value? 
Is  it  properly  characterized  by  the  Wisconsin 
Commission,  in  the  language  of  the  Wis- 
consin Telephone  case?   That, 

Every  effort  honestly  put  forth,  every  dollar 
properly  expended,  and  every  obligation  legiti- 
mately incurred  in  the  establisliment  of  an  ef- 
ficient public  utility  business,  must  be  taken  in- 
to consideration  in  the  making  of  rates.  Col- 
lectively, these  elements  must  be  characterized 
by  the  term  "going  value." 

Surely  this  was  not  the  conception  of  Judge 
Brewer,  for  the  uncompensated  cost  of  build- 
ing up  the  business  of  which  the  commission 
speaks,  the  expenses  and  obligations,  are  but 
"original  costs,"  which  Judge  Brewer  held 
were  not  the  equivalent  of  present  value. 

What  is  it  then  but  the  earnings  which  the 
operating  plant  can  and  will  produce  in  the 
future,  which  could  not  be  obtained  if  such 
plant  had  had  no  existence?  that  is  the  dif- 
ference in  the  net  earnings  of  the  operating 
plant,  and  the  possible  net  earnings  of  a 
hypothetical  plant  if  it  were  started  today 
in  the  same  though  a  new  and  unoccupied 
field? 

That  the  Wisconsin  Commission  are  not 
fullv    satisfied    with    their    characterization    of 


deficit  the  greater  the  value ;  that  is,  the 
greater  the  loss,  or  the  less  business  the  plant 
has  the  more  it  is  worth,  is  to  reduce  the 
"original  cost  and  deficit"  theory  to  a  reductio 
ad  absurdum. 

The  difficulties  which  the  commission  en- 
countered, and  which  some  other  minds  en- 
counter, is  basing  "going  values"  upon  revenue 
which  may  be  too  high,  are  only  imaginary. 
The  discriminating  appraiser  can  determine 
from  the  revenue,  within  small  limits,  whether 
the  rates  are  too  high  as  a  whole,  to  give  a 
proper  basis  for  computing  going  value,  and 
lie  can  always  correct  the  going  value  to  con- 
form to  the  proper  revenue  after  it  has  been 
determined. 

(Continued  aext  week.) 


Method  of  Protecting  Steel  Pipe  Water 
Mains  From  Electrolysis,  Spring- 
field, Mass.,   Water  Works. 

BY    WM.    S.    BABCOCK. 

In  the  new  water  supply  for  Springfield, 
Mass.  a  42-in.  steel  main  carries  the  water 
from  the  filter  plant*  to  the  city,  a  distance  of 
some  11%  miles.  Althougli  this  article  deals 
especially  with  the  insulation,  or  what  might 
be  called  the  electroproofing,  of  the  pipe,  it  is 
the  writer's  belief  that  a  short  description  of 
the  dipping  of  the  pipe  to  prevent  tubercula- 
tion   win  be  of  interest. 

Coal  Tar  Pitch  with  a  softening  point  of 
60°  F.,  and  a  melting  point  of  100°  F.,  was 
used,  and  to  this  3  per  cent  of  linseed  oil  was 
added.  (Experience  in  this  work  shows  the 
linseed  oil  to  be  unnecessary.)  The  pitch 
was  run  from  barrels  into  which  it  was 
shipped  into  a  small  tank,  where  it  received 
the  necessary  amount  of  linseed  oil.  It  was 
then  drawn  ott  into  the  large  vertical  dipping 
tank  and  kept  constantly  at  the  coating  tem- 
perature of  350°  F..  by  means  of  steam  coils. 
The  pipes  were  30  ft.  long  and  42  ins.  in 
diameter  and  of  the  lock-bar  type,  being 
heated  to  a  temperature  of  practically  300° 
F.,  before  dipping  into  the  bath. 

The  pipe  itself  was  first  cleaned  of  mill 
scale  by  means  of  wire  brushes.  This  proc- 
ess is,  by  the  way,  a  most  important  one  as 
any  rough  adhering  particles  tend  to  cause  a 


//y  (Taff/f 


iac/!  offfiese  ia^eo  sfffs^.f. 
ft! /Kye //"//>/>-  IVAert'  am/m^re/!tt 
aceeifs  6'0':  Mpi//o/!  m  fm  or 
mnre  n-^i-os  /f>fj/;ffi^  n/^/ /p  prrf^fii?* 


Sketch  Showing  Manner  of  Protecting  Steel    Pipe   Against   Electrolysis. 


"going  value"  has  been  shown  by  the  fact  that 
while  in  the  three  cases  decided  Aug.  3,  1909, 
it  is  conceived  of  as  dependent  upon  the  cost 
of  building  up  the  business ;  that  is,  upon  the 
deficits  of  operation ;  in  the  Appleton  case  this 
was  held  not  to  be  an  inflexible  criterion, 
because,  according  to  the  commission,  if  the 
deficits  are  too  large  and  continue  over  too 
long  a  time,  the  "going  value"  becomes  too 
great. 

It  is  pertinent  to  inquire,  how  is  one  to 
know  that  it  becomes  too  great?  What  is  the 
standard  of  magnitude?  If  the  costs  and 
deficits  have  been  necessary  in  the  conduct  of 
the  business,  if  they  could  not  be  avoided,  and 
they  are  to  be  the  measure  of  value,  why 
should  they  be  excluded  if  the  theory  is 
sound?  If  they  are  legitimately  a  part  of  the 
investment  and  were  properly  incurred,  their 
magnitude  is  of  only  secondary  consequence. 

The  courts  foresaw  all  of  these  difficulties 
and  kept  clear  of  them  by  repudiating  the 
theory  that  deficits  or  costs  represent  value. 

To  state  the  proposition  that  the  greater  the 


spreading  of  the  pitch  upon  draining,  and 
also  to  cause  the  coating  to  scale  and  peel, 
leaving  bare  spots,  the  result  being  a  coating 
of  uneven  thickness  over  the  area  surround- 
ing the  particle. 

Fresh  pitch  and  oil  were  specified  to  be 
added  when  necessary  to  keep  the  mixture  at 
the  proper  consistency  and  the  vat  was  to  be 
emptied  of  its  contents  and  refilled  with 
fresh  pitch  when  deemed  necessary  by  the  en- 
gineer in  charge.  However,  in  actual  work  it 
was  unnecessary  to  empty  the  vat  at  any  time. 
.\fter  being  coated  the  pipe  was  carefully 
drained   of    surplus   coating. 

.Ml  handling  of  the  pipe  was  done  by 
means  of  electric  hoists.  After  immersion 
the  excess  of  coating  was  allowed  to  drain 
oft'  into  the  tank  and  the  pipe  was  then  stood 
upright  upon  an  iron  plate  until  the  coating 
was  thoroughly  set  and  nearly  cold.  It  was 
then   picked  up   and   swung  on  to   a  flat  car. 

•Methods  and  cost  of  constructing  this  filter 
plant  were  given  in  our  issues  of  Jan.  IS  and 
2.T  and  Feb.  1,  1911. 
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being  blocked  up  tree  of  the  floor  and  pro- 
tected from  the  other  lengths  by  means  of 
canvas  strips.  Five  lengths  or  150  ft.,  consti- 
tuted a  carload.  With  the  use  of  one  tank 
and  two  hoists  about  1/M)  ft.,  or  10  carloads 
were    coated    in    one    day. 

The  facility  and  little  annoyance  from  ir- 
regularities during  the  job  of  coating  was 
quite  remarkable.  Very  little  pipe  had  to  go 
back  for  further  treatment.  In  the  field  it 
was  necessary  to  replace  the  coating  knocked 
off  in  riveting  the  joints  with  a  Coal  Tar 
Paint   which   was   brushed   on   by   hand. 

Inspection  of  the  coated  pipe  showed  it  to 
be  protected  by  a  uniform  layer,  bright, 
smooth  and  hard  enough  to  resist  the  shock 
and  wear  incident  to  laying,  leaving  it  still 
tough  and  tenacious.  A  sharp  rap  with  a 
sledge  hammer  would  not  chip  off  the  coat- 
ing except  immediately  under  the  hammer? 
An  attempt  to  clean  off  a  length  of  pipe 
which  had  been  badly  dented  by  falling 
showed  the  coating  to  have  penetrated  the 
smallest  depressions  in  the  steel  and  to  have 
fairly  become  a   part  of   it. 

Protection      Against      Electrolysis. — Ow-ing 


to  the  conditions  at  Springfield.  Mass., 
namely,  of  the  nearness  of  the  electric  rail- 
road to  the  water  mains,  it  was  found  neces- 
sary to  use  some  method  for  the  protection 
of  certain  sections  of  the  pipe  from  electroly- 
sis. The  following  methods  were  used  as 
per  the  sketch,  Fig.  1. 

The  steel  pipe  was  covered  with  from  two 
to  eight  plies  of  felt  and  pitch,  the  felt  being 
specification  felt,  weighing  14  to  16  lbs.  per 
100  sq.  ft.  single  thickness,  and  the  pitch 
used  was  straight  run  American  coal  tar 
pitch,  or  what  is  known  as  Specification  Pitch, 
80  lbs.  being  used  to  each  mopping  per  lOO 
sq.    ft. 

The  felt  was  cut  in  strips  1:2  ins.  longer 
than  one-half  of  the  circumference  of  the 
pipe.  The  pipe  was  mopped  on  the  top  half 
and  the  felt  immediately  applied  to  the  pipe 
while  the  pitch  w-as  hot.  The  felt  strips  w-ere 
laid  single  fashion  so  as  to  break  joints  every 
IG  ins.  for  as  many  plies  as  were  required. 
After  the  required  number  of  plies  of  felt 
and  pitch  had  been  applied  the  pipe  was 
turned    over    and    the    bottom    half    now    be- 


coming the  top  hall  was  treated  in  the  same 
way. 

Where  the  pipe  was  subjected  to  direct  cur- 
rents of  electricity  8  plies  were  used,  and  as 
the  electric  currents  lessened  the  plies  dimin- 
ished. After  the  pipes  were  placed  in 
the  ground  and  riveted,  the  joints  were  cov- 
ered with  the  same  number  of  plies  of  felt 
and  pitch  as  had  been  applied  to  the  pipes. 

The  cost  of  this  insulation  was  17%  cts. 
for  one-ply  of  felt  and  pitch  applied  to  1 
ft.  lineal  of  pipe  11  ft.  in  circumference,  or 
practically  $1.57  per  100  sq.  ft.  for  one  mop- 
ping of  pitch   and  one  layer  of   felt. 

This  work  which  was  commenced  in  Sep- 
tember, 1908,  and  completed  in  October,  1909, 
required  some  12  miles  of  pipe  11  ft.  in 
circumference,  and  was  built  under  the  super- 
vision of  Mr.  E.  E.  Lochridge,  Chief  Engi- 
neer of  the  Springfield  Water  Works.  The 
work  was  planned  by  the  firm  of  Hazen  & 
Whipple.  The  dipping  of  the  pipes  was  done 
by  the  East  Jersey  Pipe  Co.,  and  the  pitch 
for  dipping  and  the  felt  for  electroproofing 
were  furnished  bv  the  Barrett  Manufacturing 
Co. 


The  St.  Francis  Valley  Drainage  Pro- 
ject With   Estimates  of  Cost  and 
Data  on  Costs  of  Ditching  by 
Various  Methods.* 

The  St.  Francis  Valley  is  situated  in  south- 
eastern Missouri  and  northeastern  Arkansas. 
Beginning  about  100  miles  south  of  St.  Louis, 
it  extends  southerly  more  than  300  miles  to 
the  mouth  of  the  St.  Francis  River  near 
Helena,  Ark.  It  is  bounded  by  the  Mississ- 
ippi River  on  the  east,  and  by  a  low  narrow 
rise  of  land,  known  as  Crowleys  Ridge,  on 
the  west.  At  the  north  the  flat  valley  ends 
abruptly  at  the  foothills  of  the  Ozark  Moun- 
tains.    (See  Fig.  1.) 

The  area  considered,  including  about  1,600 
square  miles,  or  more  than  1,000,000  acres, 
e-xtends  from  the  Arkansas-Missouri  state 
line  south  into  Arkansas  for  about  05  miles. 
The  greatest  width,  from  Crowleys  Ridge  to 
the  Mississippi  River  opposite  Jonesboro,  is 
about  50  miles.  About  1,500  square  iniles  of 
land  in  the  district  are  partially  or  wholly  un- 
drained.  A  considerable  amount  of  land 
along  the  Mississippi  River  front  is  now  in 
cultivation,  as  are  smaller  areas  in  the  in- 
terior, but  very  little  is  thoroughly  drained. 
Nearly  all  land  in  the  entire  area  upon  which 
a  crop  can  be  made  in  favorable  years  either 
is  in  cultivation  or  is  being  cleared  for  that 
purpose ;  and  much  land  is  in  cultivation 
which  is  so  wet  as  to  be  unprofitable  for 
crops.  Perhaps  a  third  of  the  district  re- 
mains under  water  for  weeks  or  months  at 
a  time  during  wet  seasons,  while  the  lowest 
parts  are  usually  submerged  for  the  greater 
part  of  the  year. 

SUMMARY    OF     THE    PROPOSED    PLAN". 

The  plan  includes:  (1)  Provision  for  car- 
rying through  this  district  the  water  dis- 
charged from  more  than  4,000  square  miles  in 
Missouri  and  from  Clay  and  Greene  coun- 
ties in  -Arkansas,  1,500  square  miles  of  which 
are  hilly  or  mountainous  territory.  (2)  Pro- 
vision for  main  drainage  channels  to  carry 
the  drainage  water  from  more  than  1,500 
square  miles  within  the  district.  (^)  Provis- 
ion for  a  complete  system  of  detail  draina.ge. 
(4)  .Adjustment  of  the  plans  to  the  possible 
requirements  of  navigation,  power  develop- 
ment, and  other  interests. 

The  proposed  reclamation  w'orks  may  be 
outlined  briefly  as  follows :  A  floodway  be- 
tween dikes  to  carry  the  water  of  the  St. 
Francis  River  is  planned  to  extend  from 
the  north  line  of  Craighead  County  souther- 
ly along  St.  Francis  Lake  to  the  south  to  its 

"Conflensed  from  Bulletin  2.10.  Office  of  Experi- 
ment Stations.  TT.  S.  Department  of  Agriculture, 
by  Arthur  E.  Morgan  and  O.  G.  Baxter.  Drain- 
age Engineers. 


south  end ;  thence  southwesterly  to  Big  Bay 
and  down  Big  Bay  to  the  enlar,gcd  channel 
near  its  mouth.  A  branch  floodway  similarly 
constructed  to  carry  the  waters  of  Little 
River  is  planned  to  begin  at  the  state  line 
and  to  extend  southerly  along  Big  Lake,  and 
thence  in  a  general  southwesterly  direction  to 
the  St.  Francis  floodway.  The  bed  of  St. 
Francis  Lake  will  form  a  regulating  reser- 
voir, making  possible  the  use  of  a  smaller 
floodway  than  would  otherwise  be  practical. 
In  excavating  earth  for  building  the  floodway 
levees,  large  ditches  will  be  constructed  out- 
side the  floodways,  which  will  be  used  to 
;heir  full  capacity  for  carrying  the  drainage 
water  from  the  adjacent  land.  The  channels 
of  St.  Francis  and  Tyronza  rivers  and  Little 
River,  being  thus  relieved  from  the  flood 
waters  of  Missouri,  will  be  improved  suffi- 
ciently to  carry  the  remainder  of  the  waters 
of  the  district.  A  system  of  lateral  ditches 
averaging  1  mile  apart  will  furnish  thorough 
drainage    for   every  part   of   the   area. 

CONSTRUCTION     METHODS     AND    COST. 

General  Physical  Features. — The  St.  Fran- 
cis Valley  within  the  proposed  district  is  a 
flat  plain  with  few  local  irregularities.  The 
network  of  bayous  and  brakes  characteristic 
of  alluvial  lands  farther  south  in  the  Missis- 
sippi Valley  is  lacking  here.  The  lateral 
ditches  will  be  quite  uniform  in  depth,  rang- 
ing w^ith  few  exceptions  from  7  to  10  ft. 
Many  of  the  shorter  ditches  can  be  dug 
either  upstream  or  downstream  as  is  more  con- 
venient. By  a  proper  planning  of  the  con- 
struction sufficient  water  for  floating  dredges 
can  be  had  in  nearly  all  parts  of  the  dis- 
trict. On  the  other  hand,  by  working  up- 
stream from  the  lower  end  sufficicntlv  com- 
plete drainage  can  be  secured  for  construct- 
ing the  levees  and  ditches  along  the  floodway 
with  land  machines.  Perhaps  00  per  cent 
of  the  proposed  work  is  in  wooded  land.  As 
the  main  drains  and  floodways  are  located 
on  the  lowest  land,  the  heaviest  timber  will 
not  be  encountered  over  a  large  part  of  the 
main  system.  In  the  construction  of  lateral 
ditches  the  ordinary  timber  of  the  country 
must  be  removed. 

The  numerous  railroads  afford  a  means 
for  supplying  fuel  to  Ihe  excavating  machines, 
but  very  few  railroads  of  importance  will 
have  to  be  crossed  on  the  work.  The  few 
wagon  roads  in  the  interior  of  the  district 
are  i;-i  poor  conditim  during  most  of  the 
ye;ir.  The  first  six  months  of  the  vcar  cover 
the  wet  season,  while  .An.i'U'it,  September, 
and  October  arc  usually  dry.  It  is  customary 
to  operate  dredges  thrnu.ghont  the  entire  year, 
but  conditions  for  work  .arc  most  unfavorable 
during  July,  August,  and  September,  and  it 
might  be  foimd  profitable  to  stop  work  dur- 
ing   this    period,    allowiiv.;    the    working    force 


to  spend  those  months  where  sanitary  condi- 
tions are  more  favorable.  During  other  parts 
of  the  year  health  conditions  are  as  good  as 
in  any  other  part  of  the  country. 

Character  of_  Earth. — Perhaps  90  per  cent 
of  the  excavation  required  on  this  project  is 
in  the  ordinary  alluvial  soil  of  the  upper  St. 
Francis  Valley,  and  a  description  of  this  type 
will  indicate  in  general  the  soil  conditions  to 
be  encountered.  This  soil  contains  absolutely 
no  rock  and  no  hardpan.  The  partial  inves- 
tigation made  and  the  experience  of  dredge 
men  indicate  that  little  if  any  sunken  timber 
will  be  encountered.  The  soil  itself  varies 
from  a  stifif  clay  to  a  light  sandy  loam.  In 
some  places  there  are  considerable  bodies  of 
sand,  but  as  a  rule  this  occurs  in  thin  layers, . 
alternating  with  loam  or  clay. 

With  one  or  two  exceptions  which  could 
not  be  avoided  no  ditches  in  the  entire  system 
were  planned  to  be  more  than  10  ft.  deep. 
Perhans  50  miles  of  ditches  have  already  been 
constructed  in  various  parts  of  the  district. 
Generally  the  ditch  banks  remain  permanently 
in  about  the  same  condition  as  they  appear  a 
year  after  construction ;  during  construction, 
as  a  rule,  they  do  not  cave  to  a  serious  ex- 
tent, and  the  filling  of  the  ditch  during  con- 
struction is  not  a  serious  matter.  The  waste 
banks  hold  their  shape  with  side  slopes  of  I 
or  2  to  1   for  indefinite  periods. 

About  the  only  opportunity  in  the  interior 
to  observe  the  ability  of  the  ground  to  hold 
a  fill,  such  as  the  levees  which  are  planned 
along  the  floodway,  is  seen  where  the  St. 
Louis  and  San  Francisco  Railroad  crosses 
the  St.  Francis  bottoms.  Here  a  fill  of  20 
ft.  or  more  extends  through  the  lowest  and 
wettest  lands  of  the  district.  No  tendency  to 
unusual  settling  or  to  a  bulging  of  the  ad- 
jacent ground  has  been  observed  on  this  road 
.At  a  point  on  the  Iron  Mountain  R.  R.  east 
of  Parkin  a  fill  has  caused  the  adjacent  ground 
to  slide  and  to  bul,ge  upward  to  a  height  of 
6  ft.  or  more.  It  is  doubtful  if  this  diflncultv 
would  have  occurred  had  a  fill  been  con 
strucfed  with  as  flat  slopes  as  are  planned 
for  the  floodway  levees.  However,  it  may  be 
that  at  some  points  along  the  line  of  the 
proposerl  floodway  this  difliculty  will  be  met 
;nid  a  survey  for  definitely  locating  the  flood- 
way  should  include  a  careful  examination  of 
sub.surfacc  conditions,  with  the  object  of 
;ivoiding.  as  far  as  possible,  anv  construction 
on  an  unstable  foundation.  It  is  believed 
that  such  a  location  can  be  made  without 
materially  increasing  the  length  of  the  levees. 
Considered  as  a  material  for  levee  build- 
ing, this  soil  will  compare  favorably  with  that 
:dong  the  Mississippi  River  front!  of  which 
the  river  levees  arc  constructed.  They  will' 
not,  however,  be  subjected  to  as  severe  tests 
as  the  Mississippi  levees,  as  the  larger  floods 
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will  occur  only  once  in  several  years  and  will 
last  but  a  few  days,  so  that  the  levee  sections 
will  not  become  saturated  except  at  the  base. 
The  fact  that  most  of  this  area  is  timbered 
adds  to  the  cost  and  difficulties  of  excavation 
to  such  an  extent  that  the  contract  price  will, 
on  the  whole,  be  perliaps  1  ct.  a  yard  higher 
on  account  of  timber;  but,  aside  from  this 
factor,  it  is  the  opinion  of  dredge  men  of 
large  experience  in  this  region  that  no  better 


right  of  way  will  be  a  small  item ;  over  a 
large  area  the  timber  is  the  usual  hardwood 
growth  found  in  that  region,  while  in  a  few 
instances  the  right  of  way  follows  cypress 
brakes  where  clearing  will  be  difficult.' 

It  is  assumed  that  in  clearing  the  right  of 
way  for  the  floodways  and  for  the  larger 
ditches,  skidding  machines  or  other  devices 
for  removing  timber  will  be  used.  Along  the 
line  of  the  floodway  it  may  prove  economical 
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Fig.  1 — Map  of  St.  Francis  Valley  Drainage    District. 


soil  for  dipper  dredge  excavation  is  found  in 
the  United  States.  For  hydraulic  dredge  ex- 
cavation the  only  .idverse  factor  in  the  soil 
conditions  is  the  cost  of  removing  stumps  and 
roots,  and  the  same  may  be  said  of  excava- 
tion by  drag  scraper  excavators. 

The  Cost  of  Clearing. — Almost  all  the  pro- 
posed work  is  through  wooded  land.  Over 
the  route  of  a  part  of  the  ditches  the  trees 
are  small  and  scattering,  and  the  clearing  of 


to  construct  a  light  temporary  railroad  for 
removing  timber  and  facilitating  the  clearing. 
The  clearing  of  right  of  way  by  cutting 
stumps  low  and  removing  or  burning  trunks 
and  branches  is  estimated  at  $20  per  acre  for 
all  the  work  proposed,  excepting  lateral 
ditches  to  be  constructed  with  dipper  dredges, 
in  which  case  the  clearing  of  right  of  way 
is  included  in  the  cost  of  excavation.  About 
25    ft.   of   the   levee   base   will   be   cleared   of 


slumps  in  digging  the  muck  ditch  with  a 
dipper  dredge.  As  most  of  the  levee  base 
will  be  continually  wet,  and  not  alternately 
wet  and  dry,  as  is  the  case  with  the  Missis- 
sippi levees,  it  is  not  thought  necessary  to 
grub  stumps  for  the  remaining  part,  except 
those  of  Cottonwood  and  other  similar  timber 
which  decays  most  quickly.  Other  stumps 
shoudl  be  cut  close  to  the  ground. 

It  will  be  necessary  to  remove  stumps  from 
tlie  ditch  section  in  order  to  operate  success- 
fully cither  suction  dredges  or  drag  scraper 
dredges.  Such  clearing  is  estimated  to  cost 
$160  an  acre  in  addition  to  the  excavation. 
Very  little  cypress  will  be  found  along  these 
ditch  lines  and  most  of  the  other  trees  have 
shallow  roots.  Little  or  no  timber  is  be- 
lieved to  be  at  a  distance  below  the  surface. 

In  making  an  estimate  of  the  cost  of  clear- 
ing timber  from  the  right  of  way,  the  prin- 
cipal lumbering  firms  of  the  district  were 
consulted,  and  the  opinion  was  expressed  by 
nearly  all  of  them  that  the  work  can  be  done 
for  less  than  the  estimate  used  in  this  report. 

Fuel. — Wood  is  available  for  fuel  in  nearly 
all  parts  of  the  district,  at  a  cost  of  75  cts. 
to  $1.25  a  cord,  delivered  on  the  right  of  way. 
It  is  expected  that  wood  may  be  used  for 
fuel  in  constructing  the  lateral  dredge  ditches 
wherever  the  work  is  not  so  located  as  to 
make  other  fuel  readily  available. 

Coal  costs  $3  to  $3.50  per  ton  delivered  at 
the  stations  of  the  district.  In  the  excavation 
of  the  main  drains,  with  proper  management 
in  arranging  the  sequence  of  the  construc- 
tion, coal  can  be  delivered  by  barge  to  nearly 
all  parts  of  the  work.  Where  it  can  not  be 
so  delivered,  some  other  fuel  would  probably 
be  used.  In  all  of  the  work  proposed  for  a 
hydraulic  suction  dredge,  coal  could  be  de- 
livered to  the  dredge  by  barge,  and  the  same 
is  true  of  most  of  the'  larger  dipper-dredge 
work.  In  the  construction  of  the  work  up- 
stream by  means  of  drag-line  scrapers,  some 
difficulty  might  be  encountered  in  getting  coal 
to  the  boat  by  barge,  but  it  is  believed  that 
this  would  not  be  serious.  Oil  is  available  for 
fuel  from  the  oil  fields  of  Louisiana,  Texas, 
Oklahoma.  Kansas,  and  Illinois ;  several  oil 
fields  being  about   equally  distant. 

EXCAVATING     MACHINERY. 

Of  the  many  types  of  excavating  machines 
now  in  use  only  a  few  are  especially  adapted 
to  the  work  of  this  district.  Among  these  are 
floating  dipper  dredges,  drag-scraper  exca- 
vators, and  hydraulic  suction  dredges.  It  is 
possible  that  an  endless-chain  levee-building 
machine  might  be  adaptable  to  the  construc- 
tion of  the  floodway  levees. 

The  Dipper  Dredge. — The  advantages  of  the 
dipper  dredge  over  other  types  of  excavators 
are:  Its  adaptability  to  all  conditions  of  ex- 
cavation where  there  is  sufficient  water  to 
float  the  boat ;  its  great  strength  for  digging 
tenacious  soil  or  in  removing  stumps  and 
roots;  and  the  low  cost  of  excavation  by  its 
use.  The  disadvantages  of  this  type  are :  Its 
inability  to  construct  ditches  of  less  than  about 
100  sq.  ft.  cross  section;  the  necessity  for 
floating  a  large  boat ;  the  ragged  and  uneven 
cross  section  which  is  usually  left;  the  prac- 
tical limitation  of  the  machines  to  ditches  of 
not  more  than  about  800  ft.  cross  section ;  and 
the  insufficient  berm  which  is  of  necessity  left 
on  the  larger  ditches.  Small  dredges  of  light 
construction  arc  made  to  float  on  boats  with 
10  or  12  ft.  hulls,  but  as  they  are  not  adapted 
to  excavation  in  timbered  lands,  their  use  is 
not   advisable   in   the    St.    Francis   Valley. 

No  machine  is  so  well  fitted  as  the  floating 
dipper  dredge  for  digging  all  hut  the  largest 
of  the  lateral  ditches  on  this  project.  It  has 
been  adapted  by  long  experience  to  this  class 
of  work. 

The  cost  of  construction  with  the  floating 
dipper  dredge  varies  according  to  the  section 
to  be  excavated,  the  total  amount  of  excava- 
tion on  a  job,  the  amount  of  water  available, 
the  character  of  the  excavation,  the  timber 
to  be  encountered,  and  the  type  of  the  ma- 
chine. The  actual  cost  to  the  contractor  of 
excavating  with  a  high-grade  modern  dredge 
in  a  timbered  region  where  conditions  of  soil 
and  wafer  supply  are  favorable,  and  where 
a    large    piece    of    work    is    suitable    for    the 
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machine,  should  be  from  3  to  5  cts.  per  cu. 
yd.,  including  clearing  of  the  right  of  way, 
repairs,  and  maintenance.  This  project  fur- 
nishes a  large  amount  of  work  where  every 
feature  is  favorable  for  most  of  the  ditches, 
except  the  necessity  of  clearing  the  right  of 
way,  and,  in  some  instances,  the  difficulty  of 
procuring  water  during  the  entire  year ;  and 
it  is  believed  that  under  these  conditions  an 
estimate  of  8  cts.  per  yd.  for  this  excavation 
is  conservative.  Work  is  now  being  let  in 
this  region  for  from  7.-5  cts.  to  8.5  cts.  per 
yd.,  including  the  clearing  of  right  of  way. 

The  Drag  Scraper  Excavator. — This  type 
probably  will  not  be  used  except  in  building 
the  levees  along  the  floodway.  Where  a  sec- 
tion of  levee  is  of  less  than  800  sq.  ft.  it  can 
probably  be  used  to  better  advantage  than  any 
other  excavator  after  the  ditch  section  is 
cleared  of  all  large  stumps.  It  is  one  of  the 
more  successful  types  of  excavators  used  on 
the  New  York  Barge  Canal.  The  scraper 
bucket  is  suspended  by  cables  from  the  end 
of  a  long  boom.  The  entire  machine  swings 
on  a  circular  turntable.  The  bucket  is  filled 
by  pulling  it  directly  toward  the  center  of  the 
machine  by  means  of  a  cable,  so  there  is  no 
strain  on  the  boom  except  that  due  to  its  own 
weight  and  the  weight  of  the  bucket  and  its 
load.     As  a  result,  the  booms  of  this  type  of 


The  first  cost  of  this  machine  was  $10,000. 

It  will  be  noted  that  the  cost  per  yard  for 
the  season,  including  the  expense  of  setting 
up  the  machine,  with  an  estimate  for  interest 
and  depreciation,  amounts  to  4.1  cts.  per  yd. 
The  excavation  made  during  this  season  was 
in  a  cut  25  ft.  deep  and  about  100  ft.  wide  on 
the  bottom.  The  material  was  a  stiff  clay 
for  the  most  part,  but  few,  if  any,  stumps  or 


$1,200  would  represent  the  cost  of  a  hoisting 
engine. 

In  operating  the  excavator  the  bucket  is 
loaded  by  pulling  it  toward  the  tower  by  wind- 
ing up  the  cable,  which,  passing  over  the 
lower  sheave  on  the  tower,  is  attached  to  the 
front  end  of  the  bucket.  The  bucket  is  then 
duinped  by  winding  over  the  drum  the  cable 
which  passes  over  the  sheave  on  top  of  the 


TABLE  I.— DRAG  SCRAPER  MACHINE  AT   WORK  ON  NEW  YORK  BARGE   CANAL. 


Item.  April. 

Fitting  up   $426.80 

Excavation    319.74 

Repairs    

Interest  and  depreciation,  21  per  cent....    175.00 
Sliif ting  on  worli  


Total  for  montti   $921.54 

Average  cost  per  yard    $0  177 

Yards  completed  during  month 5,205 


May. 

$684!29 
15.82 
175.00 
(a) 

$875.11 
$0,048 
18,,'565 


June. 

$747.'77 

62.60 

175.00 


$985.37 

$0.0388 

25,333 


July. 

$    856!69 

48.23 

175  00 

77.02 

$1,150.94 

$0.0348 

33,055 


August. 


$1,118.57 

75.12 

175.00 


$1,368.69 

$0.0289 

47,362 


(a)  Machine  fell  into  canal. 

Average  cost  tor  the  season,  including  all  charges,  4.1  cents  per  yard. 


boulders  were  removed.  The  machine  is 
moved  forward  on  the  work  by  means  of 
cables.  The  cost  of  moving  would  have  been 
reduced  by  an  arrangement  of  gears  at- 
tached to  the  axle.  Similar  machines  are 
stated  to  excavate  earth  for  levee  building 
in  Louisiana  at  a  cost  of  3  to  4  cts.  a  yd.  The 


tower  and  which  is  attached  to  the  back  end 
of  the  bucket.  The  bucket  is  returned  to  the 
ditch  by  further  tightening  the  upper  cable 
and  loosening  the  lower  one,  when  it  quickly 
slides  back  by  gravity  to  the  starting  point. 
The  earth  is  deposited  between  the  ditch  and 
the  machine. 


'       ^      '      Section  or  I2  ft   levee    along     Upper    Floodway 
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Typical    Ditcm    sections 


Fig.  2 — Levee  and  Channel  Sections.  St.  Francis  Valley   Drainage  District. 


machine  can  safely  be  made  lighter  and  con- 
sequently longer  than  is  the  case  with  the 
booms  of  dipper  dredges  of  similar  size  and 
strength.  A  boom  90  and  perhaps  100  ft. 
long  giving  a  reach  of  100  or  110  ft.  from  the 
center  of  the  machine  to  the  end  of  the  boom 
is  practicable  with  this  machine.  An  excava- 
tor of  this  type  on  the  New  York  Barge 
Canal  wliich  was  carefully  examined  has  an 
85-ft.  boom  and  a  reach  of  96  ft.  from  the 
center  of  the  machine  to  the  end  of  the  boom. 
The  entire  weight  is  147  tons.  A  2-yd.  dipper 
is  used,  which,  in  operation,  is  usually  filled 
full,  and  sometimes  carries  4  yds.  at  a  load. 
The  engine  is  of  50-hp.  capacity,  though  the 
boiler  is  rated  for  54  hp.  The  runner  con- 
sidered the  machinery  strong  enough  for  the 
use  of  a  3%-yd.  dipper.  This  machine  easily 
excavated  earth  90  ft.  from  the  center  of  the 
machine  on  one  side  and  deposited  it  100 
ft.  from  the  center  on  the  other  side.  At  the 
time  the  machine  was  visited  it  was  digging 
a  channel  25  ft.  deep  and  depositing  the  ma- 
terial on  a  waste  bank  between  15  and  25  ft. 
high  without  difficulty.  Table  T  indicates  the 
cost  nf  operating  tliis  machine  for  the  season 
of  190,'?,  and  gives  the  cost  per  yard  of  ex- 
cavation : 

In    May    the    items    of    cost    of    operation 
were  as  follows : 

Engineer,  at  $90  per  month $  90.00 

Engineer,  at  $95  per  month 84.04 

Firemen,    pump    men.    watchmen    and    la- 
borers, at  $1.75  per  day 363.00 

Coal,  at  $3  per  ton 147.00 

Repairs     13. S2 

Total     $699.86 


United  States  Government  is  constructing 
levees  near  Greenville,  Miss.,  by  the  use  of  one 
of  these  excavators.  On  a  trial  run  of  ten 
days  it  excavated  at  a  cost  of  a  little  more 
than  2  cts.  a  yd.  Most  of  the  work  for  which 
it  is  used,  however,  is  in  topping  out  old 
levees.  Major  Walker,  of  Memphis,  states 
that  in  doing  this  work  the  machine  will  ex- 
cavate about  half  as  much  earth  as  when 
making  a  new  cut  and  building  an  entirely 
new  levee.  On  the  work  for  whicli  he  had 
estimates,  the  cost  for  the  entire  camp,  as  near 
as  he  could  determine,  in  excavating  earth, 
topping  out  the  levees,  and  putting  them  in 
condition  for  seeding,  was  Iiclween  7  and  8 
cts.  a  cu.  yd. 

Another  type  of  drag-scr.ipcr  excavator  i.s 
the  Tower  excavator.  Tin-  principal  parts 
of  this  appar.itus  are  a  lioisting  engine;  a 
tower  65  ft.  high,  guyed  to  cables  extending  to 
the  ground  on  tach  side,  where  instead  of  being 
stationary,  they  slide  on  other  cables  stretched 
parallel  to  the  ditch  and  fastened  to  dead- 
men,  thus  giving  stability  to  the  tower,  wliile 
allowing  it  to  move  parallel  to  the  ditcli ;  the 
scraper  bucket  in  wliich  the  earth  is  moved; 
and  cables  for  oper.iting  I  he  bucket.  Tlie 
machine  is  built  upon  a  platl'orm  and  is  moved 
on  rollers  by  winding  a  cable  fastened  at  one 
end  to  a  deadtnan.  .^  more  efficient  provision 
for  moving  the  machine  would  doubtless  re- 
sult in  considerably  reducing  tlic  cost  of 
operation.  The  entire  machine  as  illustrated 
cost  about  $1,500.  With  tlic  strengthening  of 
parts  necessary  to  fit  it  for  extra-heavy  work 
the    cost    would    be    ;ibout    $2,000,    of    which 


The    following   is   the   cost    for   each   eight- 
hour  shift  in  operating  this  machine; 
Engineer    $  3.00 

Fireman    2.00 

Foreman     3.00 

Signal    man     2.00 

Cable  shifter    1.60 

Horse  and  man.   moving   traclv 3.0O 

4  laborers,  at  $1.60  each 6.40 

I'/o  tons  of  coal  to  the  shift,  at  $:>  per  tun. .     4.50 

Total    $25.50 

If  to  this  is  added  $1.50  per  sliift  for  main- 
tenance, depreciation,  interest,  and  repairs  at 
the  rate  of  50  per  cent  per  annum  on  the 
original  cost  of  the  investment,  the  total  cost 
per  shift  is  $27. 

P.y  arranging  for  the  operator  to  work 
from  a  station  in  the  tower,  where  the  work 
would  lie  in  full  view,  the  signal  man  would 
be  eliminated,  and  by  placing  the  machine  on 
a  track  with  an  arrangement  for  moving  the 
machine  ahead  on  the  work  by  means  of  gear- 
nig  attached  to  the  axles  probably  two  or 
tlirce  more  men  could  be  dispensed  with,  thus 
further   reducing  the  cost. 

The  bucket  used  on  this  macliine  had  a  ca- 
pacity of  about  2  yds.,  but  in  ordinary  opera- 
tion at  least  3  yds.  were  carried  at  each  load. 
While  in  operation  about  1  bucketful  was  ex- 
cavated and  deposited  in  each  forty  seconds. 
This  would  make  a  rate  of  4  cu.  yds.  a  min., 
and  the  contractor  was  of  the  opinion  that 
he  could  maintain  an  output  of  1,000  yds.  per 
eight-hour  shift  for  an  entire  season's  run  on 
continuous  work  of  a  favorable  character. 
The  work  actually  done  was  not  carried  on 
continuously,   and   the   best   record   made   was 
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•lU.UUU  cu.  yds.  per  month  for  two  shifts  for 
one  machine.  At  a  cost  of  ?dO  a  day  for  two 
shifts  this  would  amount  to  about  if  cts.  per 
vd.  for  the  month's  work. 

The  machine  has  a  reach  of  210  ft.  from 
the  far  side  of  the  ditch  to  tlie  near  side  of 
the  waste  bank.  That  is,  all  the  dirt  niust 
be  excavated  and  deposited  in  a  space  of  L'lO 
ft.,  making  a  waste  bank  about  -0  ft.  high  if 
necessary.  The  bucket  is  remarkably  well 
under  control. 

This  machine  was  in  many  ways  crudely 
built,  and  its  excellent  record  is  due  ap- 
parently to  the  exceedingly  simple  principle 
of  its  operation,  and  to  the  economy  of  power, 
motion,  and  time  in  excavating.  The  bucket 
moves  on  a  straight  line,  across  the  excava- 
tion and  onto  the  waste  bank,  and  w-hcn 
dumped  slides  with  great  rapidity  down  the 
tightened  cable  to  the  position    for  diggii'ig. 

With  a  construction  including  modern  de- 
vices for  moving  on  the  w-ork  and  the  im- 
proved bucket,  it  seems  that  this  should  be 
a  very  important  addition  to  the  types  of  ex- 
cavating machinery.  It  is  fitted  for  digging 
ditchcs"20  to  100  ft.  wide  and  2  to  30  ft.  deep, 
though  its  greatest  economy  of  operation  is 
in  constructing  the  larger  sections. 

The  Hydraulic  Suction  Dredge. — For  the 
construction  of  the  larger  levees  the  use  of 
the  hydraulic  suction  dredge  is  entirely  feasi- 
ble in  connection  with  the  use  of  other  ex- 
cavating machines.  Figure  2  illustrates  sec- 
tions of  the  proposed  levees  and  ditches.  By 
the  construction  of  the  muck  ditch  a  retain- 
ing bank  will  be  built  to  as  great  height  as 
the  earth  can  be  made  to  stand.  A  similar 
retaining  bank  will  be  constructed  at  the  other 
toe  of  the  levee  by  depositing  earth  excavated 
from  the  nearest  margin  of  the  ditch.  The 
space  between  these  two  retaining  walls  can 
then  be  filled  by  a  hydraulic  suction  dredge,  the 
pipe  being  supported  by  a  cantilever.  This 
machine.  Plate  1,  figure  2,  in  its  present  state 
of  development  probably  represents  the  most 
economical  method  now  in  use  for  excavating 
very  large  channels,  unless  the  ladder  dredge 
be  excepted. 

Table  II  indicates  the  cost  of  operating  a 
hydraulic  suction  dredge  on  the  New  York 
Barge  Canal  in  IPOS.  The  dredge  in  ques- 
tion is  of  modern  construction,  has  a  20-in. 
discharge  pipe,  and  cost  $115,000.  A  large 
part  of  the  excavation  was  in  stiff  clay,  though 
a  part  was  in  sand.  The  clay  was  of  such 
firm  texture  that  after  remaining  on  the 
ground  over  winter  the  pieces  had  the  same 
shape  as  when  they  were  discharged  from  the 
end  of  the  pipe  line,  still  showing  the  marks 
of  the  cutter.  While  removing  the  old  rock 
wall  of  the  canal  the  dredge  was  stopped 
sometimes  20  times  a  day,  it  is  said,  for  re- 
moving boulders  from  the  pump.  Once  dur- 
ing the  season  the  dredge  was  sunk  to  the 
bottom  of  the  canal.  Otherwise  the  work  was 
favorable,  and  the  excavation  made  was  repre- 
sentative of  the  capacity  of  the  machine  in 
ordinary  clay  soil.  The  charge  against  plant 
is  intended  to  cover  interest  and  depreciation 
at  l-l  per  cent  per  annum.  Under  "Material" 
are  included  coal  waste,  tug  hire,  and  similar 
items. 

An  examination  was  made  of  several  suc- 
tion dredges  on  the  New  York  Barge  Canal 
and  of  the  material  excavated  by  them.  In 
onlv  one  instance  was  the  material  at  all  com- 
parable with  that  to  be  excavated  in  building 
the  floodway  levees,  and  in  that  instance  the 
materia!  was  being  removed  at  a  cost  of  about 
2%  or  3  cents  per  cu.  yd.,  including  all  cost  of 
maintenance,  depreciation,  repair,  and  interest. 
The  work  planned  for  this  type  of  machine 
on  the  St.  Francis  project  is  the  excavation 
of  large  ditches  outside  the  floodways,  using 
the  earth  for  constructine  levees,  and  in 
<lredging  the  channels  of  Tyrnnza  and  Little 
rivers.  In  the  former  case  the  work  is  es- 
timated at  10  cts.  per  cu.  yd.  plus  the  cost  of 
clearing  and  grubbing  the  ditch  section  at 
$150  per  acre.  In  the  second  instance  the 
work  is  estimated  at  9  cts.  per  yard,  including 
the  cost  of  clearing  banks  to  enable  the  ma- 
terial to  be  deposited.  This  dredge  can  be 
used  to  advantage  also  for  constructing  two 
or  three  of  the  largest  lateral  ditches,  which 
cmptv  into   ditches   along  the  floodway. 


U.\SIS   OF  ESTIMATES. 

The  estimate  of  cost  of  excavation  was 
made  by  determining  as  nearly  as  possible  the 
actual  cost  to  the  contractor  of  similar  work 
and  by  placing  the  estimate  at  about  twice  the 
approximate  actual  cost. 

An  estimate  of  $150  per  acre  is  considered 
sufficient  for  clearing  the  right  of  way  of  the 
ditch  preliminary  to  using  any  of  these  ma- 
chines. Two  of  the  drag-scraper  machines 
first  described,  following  each  other,  would 
be  sufficient  for  building  the  largest  of  the 
levees  planned  on  this  project.  By  working 
upstream  sufficient  drainage  would  be  secured 
for  their  successful  operation,  and  the  levee 
is  planned  of  such  section  that  there  would 
be  no  doubt  about  the  material  remaining  in 
place.  In  addition  to  the  cost  of  clearing 
the  right  of  way  and  grubbing  the  ditch  sec 
tion  it  is  estimated  that  9  cts.  per  yd.  is  suffi 
cicnt  for  excavating  the  earth  and  building 
the  smaller  levees,  and  that  10  cts.  per  yd.  in 
addition  to  such  clearing  and  grubbing  is 
sufficient  in  case  of  the  larger  ones. 

The  cost  per  yard  of  building  levees  usually 
includes  the  digging  of  a  muck  ditch  and 
grubbing  the  levee  base.  This  method  is  re- 
placed in  the  present  plan  by  the  construction 
of  a  very  large  muck  ditch  by  means  of  a 
dredge,  the  cost  of  which  is  estimated  in  addi- 
tion to  building  the  levees.  This  change 
would  amount  to  an  addition  of  between  1 
and  2  cts.  a  yd.  if  the  work  had  been  cal- 
culated in  the  usual  manner.  If  the  entire 
cost  of  digging  muck  ditches  and  clearing 
right  of  way  is  considered  as  a  part  of  the 
cost  of  building  the  levee  section,  the  estimate 
amounts  to  between  12  and  13  cts.  per  cu. 
yd.  In  addition  the  levees  are  made  of  large 
section,  and  the  yardage  may  be  measured  in 
the  excavation  instead  of  in  the  fill,  as  is  us- 
ually the  case.  As  10  per  cent  shrinkage  is 
usually  provided  for,  this  would  make  an  ad- 
ditional difference  of  about  V2  ct.  per  yd. 

The  greater  part  of  the  Mississippi  levees 
were  constructed  years  ago,  when  levee- 
building  machinery  was  not  well  developed. 
Many  of  the  jobs  let  now  are  for  topping  our 
old  levees  or  for  building  short  loops.  Quite 
commonly  the  separate  jobs  are  not  large 
enough  to  justify  the  installation  of  expensive 
equipment,  and  often  must  be  done  on  short 
notice  when  there  is  not  time  to  install  such 
equipment. 

Specifications  for  levee  work  nearly  always 
prevent  a  continuous  borrow  pit,  require  a 
very-  wide  bcrm,  and  impose  other  conditions 
which  make  the  use  of  levee-huilding  machin- 
ery impossible.  The  very  different  conditions 
under  which  these  levees  will  be  built  and  the 
difference  in  conditions  after  they  are  built 
make  unnecessary  some  of  the  requirements 
usually  made  in  levee  construction.  Some 
of  these  favorable  conditions  are  shorter 
duration  of  floods  against  the  levees,  with 
correspondingly  small  seepage,  and  a  perfect- 
ly unbroken  ground  surface  in  the  floodways. 
with  an  exceedingly  large  and  deep  muck 
ditch,  w'hich   also  reduces  the  seepage. 

It  is  seldom  that  a  large  piece  of  levee  con- 
struction is  let  in  which  conditions  for  the 
operation  of  a  single  type  of  machine  are  so 
uniformly  favorable.  The  estimate  on  this 
work  is  not  made  as  applicable  to  usual  jobs 
(if  levee  construction. 

UNIT   PRICES  OF   ESTIM.\TES. 

For  all  lateral  ditches  excavation  is  es- 
timated at  8  cts.  per  yd.,  including  the  cost 
of  clearing  the  right  of  way.  The  earth 
usd  for  building  levees  should  be  measured 
in  excavation,  and  no  shrinkage  need  be  pro- 
vided for,  as  the  levees  are  planned  to  be  of 
sufficient  size  after  shrinkage  has  occurred. 
This  provision  will  reduce  the  unit  cost  of 
wijrk    to    till-    coniracJnr   more    than    1    ct.    i)er 


yd.  as  compared  with  the  usual  methods  of 
calculation.  No  grubbing  of  the  levee  base, 
will  be  required,  and  the  muck  ditch,  to  be 
constructed  by  a  dredge,  will  be  paid  for  in 
addition  to  the  fill.  An  estimate  of  $150  an 
acre  is  made  for  grubbing  and  clearing  tlu- 
ditch  section,  wliieh  will  serve  as  a  borrow 
pit  for  earth,  and  $20  an  acre  for  clearing 
the  levee  base  and  berm.  It  is  anticipated 
that  all  levee  construction  will  be  by  machin- 
ery. Levees  under  12  ft.  in  height  are  es- 
timated to  cost  9  cts.  per  yd.  and  those  over 
12  ft.  10  cts.  per  yd.  for  fill.  These  prices 
correspond  to  12  and  14  cts.  per  yard  for 
levee  work  as  ordinarily  calculated,  including 
shrinkage,  muck  ditches,  clearing,  borrow  pits, 
dressing  slopes,  and  similar  items. 

Excavation  in  the  channels  of  Tyronza 
River  and  the  Right-Hand  Chute  of  Little 
River  is  estimated  at  9  cts.  per  yd.,  including 
the  cost  of  clearing  right  of  way. 

Clearing  right  of  way  for  the  floodways 
and  levees  is  estimated  at  $20  per  acre,  and 
grubbing  the  ditch  sections  along  the  levees, 
so  that  hydraulic  dredges  or  drag-scraper  ma- 
chines may  operate  successfully,  at  $150  per 
acre. 

Nearly  all  ditches  are  10  ft.  deep  or  less. 
The  width  of  right  of  way  is  estimated  to  be 
three  times  the  top  width  of  the  ditch,  plus 
the  width  of  berm,  and  all  right  of  way  on 
the  entire  project  except  that  in  old  channels 
or  meandered  lake  beds  is  estimated  to  cost 
$20  per  acre.  .A.long  Tyronza  River  and 
Right-Hand  Chute  a  right  of  way  lUO  ft.  wide 
on  each  side  of  the  channel  is  specified. 

It  is  believed  that  every  construction  in 
eluded  in  this  plan  is  abundantly  sufficient  for 
its  purpose,  and  that  where  changes  are  made 
as  the  result  of  a  more  complete  study  of  the 
situation  they  will  be  i/i  reductions  of  dimen- 
sions. This  is  especially  true  in  relation  to 
the  floodw-ays.  A  large  factor  of  safety  has 
been  used  on  every  phase  of  the  work  except 
in  estimating  the  unit  cost  of  earthwork.  The 
cost  of  the  work  to  the  district  is  estimated 
at  twice  the  estimated  cost  to  the  contractor 
if  the  work  is  done  in  a  systematic  manner 
and  by  the  use  of  modern  machinery.  _  The 
estimates  represent  about  the  lowest  price  at 
which  similar  work  is  being  contracted  for ; 
but  it  is  believed  that  with  a  business  man- 
agement and  the  sale  of  the  work  to  the  best 
advantage  to  contractors  able  properly  to 
equip  themselves,  the  prices  here  given  need 
not  be  exceeded.  It  is  seldom  that  so  fav- 
orable a  piece  of  w-ork  from  the  contractors' 
standpoint  is  constructed. 

Mr.  Otto  Koclititzky,  of  Cape  Girardeau, 
Mo.,  chief  engineer  of  the  Little  River  drain- 
age district  and  a  large  drainage  contractor, 
was  asked  to  give  his  opinion  of  the  probable 
cost  of  this  work,  and  stated  his  opinion  as 
follows ; 

Where  I.t  miles  or  more  of  ditch  can  be  con- 
structed hv  once  installing  the  machine,  the 
cost   should   be    within    the   following   figures: 

Ditch  12  ft.  bottom,  S  ft.  deep.  S  cts.  per  cu. 
yd. 

Ditch  20  ft.  bottom,  8  ft.  deep.  6  cts.  per 
cu.  vd. 

Ditch  40  ft.  bottom.  10  ft.  deep,  5H  cts.  per 
cu.   yd. 

Ditch  60  ft.  bottom.  10  ft.  deep,  6  cts.  per 
cu.    yd. 

Ditch  SO  ft.  bottom.  10  ft.  deep,  6%  cts.  per 
cu.   yd. 

For  constructing  the  levee  by  u.se  of  the 
.scraper-bucket  machine  for  the  smaller  levee, 
12  ft.  hish.  the  cost  -n'ill  be  about  S14  cts.  per 
vd.  above  cost  of  grubbing,  and  for  the  larger 
ievee  I  presume  it  will  run  to  about  10  cts. 
per  vd  besides  cost  of  grubbing.  The  muck 
ditches'  20  ft.  wide  w-ill  cost  about  $1,200  per 
mile.  . 

Mv  estimate  for  the  dredge  ditches  is  based 
upon  three  vears'  experience  in  this  locality  as 
a  contractor  and  eleven  years'  employment  in 
this  locality  as  an  engineer  in  charge  of  such 
work.  The  levee  construction  by  scrapeT- 
bucket  machinery  is  estimated  from  my  obser- 
vation of  the  use  of  those  machines,  but  with 
which    I    have    had   no    experience  as   contractor 
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Ittm. 
I,abor 
I'lant    ... 
Material 


Total  for  month   

Yards  excavated  

Unit  cost  for  the  sea.son.  4.63  cts.  per  yard 


B.-VRGE  CANAL  FOR  THE  SEASON  OF  190S. 

April.  Mav.  June.  July.  Aug. 

$3,670. 9.T     $5,16S.2n        $.5,61.^.7S     $.i.S3.i.l4     $.S,!)S.''i.ST 

40S.3O       1,367.60  1.677.8.";       1,73.^.50       1.631. U. 

1.900.62       2,558. SS         2,263.16       2,446.45       2,320.92 


Sept. 

$4,993.11 

1,692.85 

2.430.05 


Oct. 

J4.,«I34.14 

1.791.15 

2.573..50 


$5,979.87     $9,095.77        $9,556.76  $10,017.09     $9,937.94     $9,116.01     $9,198.79 
120.673         204. S3S  203.474         207.520         174.395         231,4.3         ■:14,4.>S 
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aiKl  the  prices  at  which  similar  work  has  been 
lately   contracted. 

I  have  no  doubt  the  cost  of  this  week  can  be 
reduced  by  the  use  of  a  suction  dredge  in 
connection  with  the  scraper-bucket  macliine.  The 
sci-aper-bucket  machine  will  possibly  handle 
earth  at  about  the  same  price  as  dipper  dredges 
wherever  dipper  dredges  can  reach  the  dump- 
ing distance,  but  where  the  scraper-bucket  is 
required  to  pick  up  the  material  on  one  side 
and  swing  the  full  half  circle  in  order  to  de- 
posit at  proper  distance  from  excavation  point 
the  cost  is  somewhat  increased,  probably  25  per 
cent  abo\e   the   cost  of  the   shorter  distance. 

On  being  asked  to  define  more  definitely  his 
meaning  of  the  term  "cost,"  he  replied  as 
follows : 

The  prices  given  were  intended  as  the  lowest 
reasonable  expectation  for  contractor's  prices.  I 
would  be  willing  to  undertake  that  work  at 
this  time  at  those  prices  if  pay  were  absolutely 
assured  in  cash. 

TABLE    III— ESTIMATE    OF    COST. 
FLOODWAY    AND    RESERVOIR    SYSTEM. 
Upper  St.  Francis  floodway  and  reservoir: 
Right   of  way    (surveyed  land).    7,190 

acres,    at    $20    per   acre $    143,800 

Clearing    right    of    way,    4,600    acres 

at  $20  per  acre 92.000 

Grubbing  and   clearing   700  acres,   at 

$150   per  acre    105. OOd 

Levees.    2.184,200    cu.    yds.,    at    9    cts. 

per     yd 196,578 

Levees.    3.092.200   cu.    yds.,   at   10  cts. 

per     yd 309.220 

Muck    ditch.    29.3    miles,    at    $2,503.10 

per    mile    (8   cts.    per   yd.) 73,341 

Muck    ditch,    22.6    miles,    at    $2,002.16 

per   mile    (S    cts.    per    yd.) 45,249 

Railroad   bridge  adjustment  at   Lake 

Ci'y     5,000 

Highway  bridge  adjustment  at  Lake 

City     2.500 

$    972.688 
St.   Francis   floodway: 

Right    of    way,    9,880    acres,    at    $20 

per    acre     $    197.600 

Clearing    right    of    way,    9,050    acres, 

at    $20    per    acre 181,000 

Grubbing  and   clearing  830  acres,  at 

$150    per   acre 124.500 

Levees,   9.041.800   cu.   yds.,   at   10   cts. 

per     yd 904.180 

.Muck    ditch,    49.4    miles,    at    $2,503.10 

per    mile    (8    cts.    per    yd.) 123.653 

Passing      through      Frisco      Railroad 

bridge     2.000 

One    highway    bridge 15.500 

One    highway    bridge 13.200 

$1,561,633 
Upper    Little    River   floodway: 
Right    of    way    (surveyed    land).    140 

acres,    at    $20    per    acre 2. SOD 

Clearins;    right    of    way,    2.850    acres. 

at    $20    per    acre 57.000 


Grubbing  and  clearing    110  acres,   at 

$150    per    acre 16.500 

Levees.    315.100    cu.    yds.,    at    9    cts. 

per      yd 28.359 

Levees,  660,300  cu.  yds.,  at  10  cts. 
per     yd 66,030 

Muck  ditch  (on  east  side),  6  miles 
at  $2,002.16  iier  mile  (S  cts.  per 
yd.)      12,013 

$    182,702 
Lower    Little    River    tloodway; 

Right    of    way,    5. 825    acres,    at    $20 

per  acre    $    116.500 

Clearing    right    of    way.    5,400    acres. 

at  $20  per  acre 108,000 

Grubbing  and  clearing  425  acres,  at 

$150    per    acre 63,750 

Levees,    1,537,400   cu.    yds.,   at    U   cts., 

per     yd 138,366 

Levees,   2,619,400   cu.    yds.,   at   10  cts. 

per    yd 261,940 

Muck    ditch,     28    miles,    at    $2,002.16 

per    mile     (S    cts.     i)er    vd. ) 56.060 

Muck    ditch.    13.5    miles,    at    $2,503.10 

per    mile    (8    cts.    per    yd.) 33.792 

One    culvert    (under    lower    end     of 

floodway)       40.000 

One    highway    bridge 11.000 

Paragould    and      Memphis      Riiilroad 

bridge      42.000 

Jonesboro.    Lake    City    and    Eastern 

Railway    bridge     35.000 

$    906.408 

Total   cost  of    lloodway  and    reser- 
voir    system $3,623,431 

DITCH    SYSTEMS. 

System  No.  1. — West  of  St.  Francis 
floodway  and  reservoir  (ditclres 
Nos.   1    to   38.   inclusive): 

Miles  of  ditch  (not  including  54.7 
miles  along  lloodwav  and  reser- 
voir).  264.1. 

Right  of  way.  3.400  acres,  at  $20 
per    acre $      68,000 

E.vcavation  (this  includes  excava- 
tion along  floodway  and  reservoir 
not  necessary  for  levee  construc- 
tion). 13,019.000  cu.  yds.,  at  8  cts. 
per     yd 1.041.520 

$    1.109,520 

System  No.  2.— Nortli  of  Little  Itiver 
floodway,  e.vcept  drainage  discharged 
through  culvert  (ditches  Nos.  39  to 
69.    inclusive): 

Miles  of  ditch  (not  including  45.5 
miles   along    floodwav).    142.7. 

Right    of    way.    2,300    acres 46.000 

E.xcavation  (this  includes  excava- 
tion along  floodways  not  neces- 
sary for  levee  con.struction).  4.069.- 
200   cu.   yds.,  at  S  cts.   per  yd 325.536 

$    371.536 


System  No.  3. — Mississippi  County 
drainage  into  upper  Little  River 
floodway  (ditches  Nos.  70  to  75. 
inclusive): 

Miles   of    ditch,    51.6. 

Right  of  way,  820  acres,  at  $20  per 
acre     16,400 

E.xcavation,    2,117,100    cu.    yds.,    at    8 

cts.  per  yd 169,368 

$  185,768 
System  No.  4. ^Between  Tyronza 
drainage  area  and  floodways 
(ditches  Nos.  76  to  142.  inclusive). 
(This  estimate  does  not  include 
district  No.  1.  now  under  construc- 
tion  in    Poinsett   County): 

Miles  of  ditch  (not  including  60.8 
miles  along   floodways).    276.1. 

Right  of  way,  2,630  acres,  at  $20 
per    acre     52,$00 

Excavation  (this  includes  excavation 
along  floodways  not  necessary  for 
levee  construction)  — 

8.786,300  cu.   yds.,  at  8  cts.  per  yd.        702.904 
2.280.300  cu.   yds.,  at  9  cts.   per  yd.        205.227 

$  960.731 
System  No.  5. — Tyronza  River  dram- 
age  area,  ditches  Nos.  143  to  185. 
inclusive  (this  does  not  include 
district  No.  8  in  Mississippi 
County): 

Miles   of  ditch.   303.8. 

Right  of  way.  4.000  acres,  at  $20  per 
acre     $      80.000 

Excavation.    9.421.900    cu.    yds.,    at    8 

cts.     per     yd 753.752 

Excavation.  1,658.500  cu.  yds.,  at  9 
cts.    per    yd 149.265 

$    983.017 

Total   cost  of  ditch  systems $3,610,572 

Total    miles   of  ditch    (not    including    161    miles 
along  floodways  and   reservoir).   1.038.3. 

SUMMARY. 

Floodwav   and    reservoir    system $3,623,431 

Ditch    systems     3.610.572 

$7,234,003 
Engineering,      legal,      and      contingent 
expenses    (5    per    cent) 361,700 

Total     cost     $7,595,703 

Acres. 

Approximate    area    of   district...! 1.040,000 

The  above  includes  district  No.  1.  of 
Poinsett  County;  district  No.  8.  of 
Mississippi  County;  land  occupied 
by  floodways  and  reservoirs;  and 
land  on  the  borders  of  the  district 
not  affected  by  this  improvement, 
aggregating    about 200,000 

840,000 
Approximate  average  cost  per  acre,   $9.04. 
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Freight  Train  Resistance:  Its  Relation 

to  Average  Car  Weight. '■■ 

Train  resistance  varies  not  only  vvitli  the 
train  speed,  but  also  with  the  average  weight 
of  the  cars  of  which  the  train  is  composed. 
At  a  given  speed  the  tractive  effort  required 
for  each  ton  of  weight  of  the  train  will  be 
greater,  for  example,  for  the  train  which  is 
composed  of  cars  of  20  tons  average  gross 
weight,  than  for  the  train  composed  of  cars 
which  weitrh,  on  the  average,  5(1  tons  each. 

Wliile  this  fact  has  been  known  for  some 
years,  it  has  found  inadequate  expression  and 
but  little  application.  In  the  establishment 
of  their  tonnage  ratings,  many  railroads  have 
altogether  ignored  it.  In  the  tonnase  ratings 
of  a  few  roads,  this  variation  of  resistance 
with  car  weight  is  recognized  to  the  extent 
of  allowing  a  difference  in  rating  between 
trains  composed  of  loaded  cars  and  those  con- 
sisting entirely  or  partially  of  empty  cars. 
Generally,  in  such  systems,  a  certain  amount 
I  is  allowed  arbitrarily  to  be  added  to  the  weight 
of  empty  cars  in  determining,  for  the  purpose 
of  rating,  the  weight  of  the  train  in  which 
they  are  found.  In  such  rating  no  distinction 
IS  made  between  loaded  cars  of  various 
weights,  although  such  weights  vary  from 
2.5  to  70  tons.  A  still  smaller  group  of  rail- 
roads have  fully  recognized  the  significance 
of  the  facts  above  stated  in  establishing  their 
toiinage    ratings,    which,    in    such    cases,    are 

•Abstract  of  paper  by  Edward  C.  Schmidt, 
Professor  of  Railway  Engineering,  published  in 
Bulletin  43,  University  of  Illinois. 


usually  termed  "adjusted''  or  "equated"'  rat- 
ings. Under  these  adjusted  ratings,  the  actual 
weight  of  the  train  allotted  to  a  particular  lo- 
comotive varies  according  to  the  inunber  of 
cars  in  the  train.  The  ratings  for  the  same 
locomotive,  with  trains  of  4ii,  (10  and  ><0  cars, 
for  example,  will  be  different  in  each  of  the 
three  cases.  This  is,  in  effect,  a  variation  of 
the  ratings  with  respect  tn  the  average  car 
weights.  Most  of  these  adjusted  ratings  have 
been  empirically  determined.  In  the  few  cases 
where  they  rest  upon  experiments  made  to  de- 
termine the  variations  in  train  resistance  with 
respect  to  car  weight,  the  data  and  results  of 
such  experiments  have  not  liecn  fully  pub- 
lished. Existing  train  resistance  formulas 
likewise  fail  in  most  cases  to  take  into  ac- 
count these  variations  of  resistance  with  car 
weight,  and  probably  much  of  the  divergence 
among  them  is  properly  to  be  ascribed  to 
this    fact. 

Purpose  of  the  Tests. —  In  view  of  the  facts 
just  stated,  it  has  seemed  desirable  to  make 
the  tests  whose  results  are  here  recorded. 
They  were  planned  to  drtcrniine  tlie  resistance 
of  freight  trains  under  the  usual  conditions 
of  operation  ;  and  they  were  designed  to  dis- 
close at  the  same  time,  if  possible,  the  re- 
lation existing  at  any  given  speed,  between 
train  resistance  and  average  car  weight.  Since 
the  chief  use  of  such  information  is  in  the 
))rodnction  of  locnmctive  ratings,  the  con- 
ditions of  the  tests  h:i\c  bei  n  made  like  those 
which  prevail  in  normal  freight  train  opera- 
tion. The  speed  range,  for  example,  is  from 
.">    ti)   .'Vi    miles    per    Iii.i:;-      ;ind    ihc    trains    ex- 


perimented upon  were  tr.iins  in  regular  serv- 
ice, and  usual  in  their  make-up.  The  track 
upon  which  the  tests  were  made  is  believed 
to  be  representative  of  good  main-line  con- 
struction. 

The  tests  have  been  conducted  by  the  Rail- 
way Engineering  Department  of  the  Univer- 
sity of  Illinois  as  part  of  the  research  work 
of  the  Engineering  Experiment  Station.  They 
were  begun  in  .April,  IIHI.S,  and  were  com- 
pleted in  iVlay,  lOOO.  .Ml  tests  were  matle  by 
means  of  a  dynamometer  car,  owned  jointly 
by  the  University  of  Illinois  and  the  Illinois 
Central  R.iilroad,  and  were  carried  out  on  the 
Chicago  division  of  this  road. 

Throughout  this  paper,  the  terms  "resist- 
ance" and  "train  resistance"  mean  the  num- 
ber of  pounds  of  tractive  effort  required  for 
each  ton  of  the  train  in  order  to  keep  it  in 
motion  on  straight  and  level  track,  at  uni- 
form speed,  and  in  still  air.  The  report  deals 
exclusively  with  the  resistance  of  the  train 
behind  the  locomotive  tender.  Locomotive 
and  tender  resistance  are  not  discussed. 

SUMM.\RY    AND    CONCLUSIONS. 

Sununary. — The  report  deals  with  the  re- 
sults obtained  from  tests  of  32  ordinary 
freight  trains,  whose  chief  characteristics  were 
as  follows : 

Minimum.  Maximum. 

Total  weight,  tons   747  2.9O8 

Average  weight  per  car,  tons     16.12  69.92 

Number  of  cars  in  the  train. .     26  89 

The  trains  whose  average  weights  were  less 
than  20  tons  or  more  than  (!(l  tons  were  com- 
posed   nt     cars     ..f     nearly     nnifnrm     weight; 
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while  those  whose  average  car  weights  were 
between  20  and  liO  tons  were  either  liomo- 
geneous  or  mixed  as  regards  the  weight  of 
the  individual  cars. 

The  weather  during  the  tests  was  generally 
fair.  The  minimum  air  temperature  during 
any  test  was  34°  F.,  the  maximum  82°  F. 
The  approximate  average  wind  velocity  pre- 
vailing throughout  one  test  was  25  miles  per 
hour;  during  all  the  others  it  was  less  than 
20  miles  per  hour. 

The  tests  were  made  upon  well-constructed 
and  well-maintained  main-line  track.  9A  per 
cent  of  which  is  laid  with  8">-lb.  rail,  the  re- 
mainder being  laid  \vith  75-lb.  rail.  Except 
through  station  grounds,  where  screenings  or 
cinders  are  used  for  ballast,  the  track  is  full 
ballasted  with  broken  stone. 

Conclusions. — The  results  of  the  tests  are 
presented  in  Figs.  3  and  4  by  Table  III  and  by 
the  equations  1  to  13.*  The  curves,  the  table, 
and  equations  are  each  different  expressions 
of  the  same  facts.  It  is  believed  that  by  their 
use  the  probable  total  resistance  of  entire 
freight  trains  at  various  speeds  may  safely 
be  predicted,  when  running  upon  straight  and 
level  track  of  good  construction,  during 
weather  when  the  temperature  is  above  30° 
F.,  and  the  wind  velocity  is  not  more  than  20 
miles  per  hour,  provided  the  average  weight 
of  the  cars  composing  the  train  be  known. 


increase  of   running  time.     It  should   be  em 
phasized   that   this   allowance,   if    made,   is   to 
be   added  to   the    resistance   on   level   track — 
not  to  the  gross  resistance  on  grades. 

METHODS   AND   MEANS   EMPLOYED  IN   CONDUCTING 
THE   TESTS. 

The  tests  were  carried  on  by  means  of  the 
dynamometer  car  referred  to,  which,  when  not 
in  use,  is  held  at  Champaign,  a  district  ter- 
minus. The  car  was  operated  from  time  to 
time  in  the  regular  trains  leaving  this  point, 
and  the  trains  selected  were  partly  in  the 
north-bound,  partly  in  the  south-bound,  traflic. 

The  plan  was  to  determine,  for  each  of  the 
trains  experimented  upon,  the  relation  of  its 
resistance  to  its  speed.  This  information  was 
to  be  expressed  finally  as  a  resistance-speed 
curve  such  as  is  shown  in  Fig.  1.  The  trains 
were  so  selected  that  their  average  car  weights 
would  vary  throughout  as  great  a  range  as 
possible.  As  will  later  appear,  this  range 
proved  to  be  from  the  weight  of  an  empty 
gondola  to  that  of  a  fully  loaded  car  of 
100,000  lbs.  capacity.  It  was  the  expectation 
that  when  the  resistance-speed  curves  of  tl..; 
individual  tests  were  brought  together,  their 
analysis  would  reveal  the  relations  existing 
between  train  resistance  and  car  weight. 

During  each  test  the  following  information 
was  obtained : 


sary  to  ignore  such  portions  of  the  record 
when  making  the  calculations.  The  relative 
wind  velocity  and  relative  wind  direction  were 
obtained  by  means  of  an  anemometer  and 
a  wind  vane  mounted  on  the  roof  of  the  test 
car.  When  compounded  with  the  known  speed 
and  direction  of  motion  of  the  car,  these 
data  permit  the  determination  of  the  actual 
wind  direction  and  wind  velocity  with  respect 
to  the  track.  It  is  probable  that  the  wind 
data  are,  under  some  circumstances,  subject 
to  a  considerable  error.  Considering  the 
length  of  the  run  made  with  each  train  and 
the  length  of  time  it  was  on  the  road,  it  is 
believed  that  the  wind  data  thus  obtained  are, 
nevertheless,  more  reliable  than  those  which 
might  have  been  recorded  by  stationary  in- 
struments located  at  one  or  two  points  along 
the  track.  Item  (g),  the  location  of  the  car 
upon  the  road,  was  defined  by  marking  upon 
the  test  car  record  the  position  of  mile  posts 
and  stations  at  the  moment  they  passed  the 
car.  By  means  of  this  record,  it  is  possible 
to  correlate  any  position  of  the  train  with  the 
road  profile.  Data  concerning  the  train  were 
obtained  by  one  or  two  observers  who  had 
no  other  duties.  With  the  one  exception  noted 
beyond,  all  trains  were  weighed,  to  deter- 
mine their  tonnage.  In  addition  to  its  weight, 
there  was  recorded  for  each  train  its  length,* 
and   for  each  car   its  number,  kind,  stenciled 
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Fig.  1 — Typical   Diagram  Show/ing   Relation  of  Resistance  to  Speed. 


Fig.   2 — The    Relation    Between    Resistance    and   Average  Car 
Weight,  at  a  Speed  of  25  Miles    per    Hour. 


The  results  are  applicable  to  trains  of  all 
varieties  of  make-up  to  be  met  with  in  serv- 
ice. They  may  be  applied,  without  incurring 
material  error,  to  trains  which  are  homo- 
geneous and  those  which  are  mixed  as  re- 
gards individual  car  weight. 

The  results  are  primarily  applicable  to  trains 
which  have  been  in  motion  for  some  time. 
When  trains  are  first  started  from  yards,  or 
after  stops  on  the  road  of  more  than  20  min- 
utes' duration,  their  resistance  is  likely  to  be 
appreciably  greater  than  is  indicated  by  the 
results  here  presented.  In  rating  locomotives, 
no  consideration  need  be  given  this  matter. 
except  in  determining  "dead"  ratings  for  low 
speeds,  and  then  only  when  the  ruling  grade 
is  located  within  six  or  seven  miles  of  the 
Starting  point  or  of  a  regular  road  stop. 

It  is  to  be  e.xpected  that  some  trains  to  be 
met  with  in  service  will  have  a  resistance 
about  9  per  cent  in  excess  of  that  indicated 
by  Figs.  3  and  4,  due  to  variations  in  make- 
up or  in  external  conditions  within  the  limits 
to  which  the  tests  applv.  If  operating  con- 
ditions make  it  essential  to  reduce  to  a  min- 
imum the  risk  of  failure  to  haul  the  allotted 
tonnage,  then  this  9  per  cent  allowance 
should  be  made.  This  consideration,  like  the 
one  preceding,  is  important  only  in  rating 
locomotives  for  speeds  under  15  miles  per 
hour.  At  higher  speeds,  the  occasional  ex- 
cess in  the  resistance  of  individual  trains  will 
result  in  nothing  more  serious  than  a  slight 

*To  appear  in  subsequent  issue  of  Engineer- 
ing-Contracting: in  whieli  detailed  results  ol 
these  tests  will  lie  given. 


(a)  The  drawbar  pull  of  the  locomotive 
upon  the  train. 

(b)  The  train   speed. 

(c)  A  continuous  record  of  the  time  elapsed 
from  the  beginning  of  the  test. 

(d)  The  pressure  existing  in  the  brake  cyl- 
inder of  the  test  car. 

(e)  The  direction  of  the  wind  relative  to 
the  direction  of  motion  of  the  car. 

(/)  The  velocity  of  the  wind  relative  to  the 
car. 

(g)  A  record  of  the  location  of  the  test  car 
upon  the  road. 

(h)  Air  temperatures  and  other  weather 
conditions. 

(i)  Data  concerning  the  train,  such  as  its 
weight,   etc. 

The  information  cited  un<lcr  items  (ii)  to 
(g)  was  obtained  in  the  form  of  continuous 
graphical  records  upon  the  chart  which  is 
produced  by  the  apparatus  of  the  dynamo- 
meter car.  By  means  of  this  chart  any  of  the 
quantities  mentioned  may  be  determined  at 
any  point  upon  the  road. 

The  curves  of  the  drawbar  pull  and  speed 
provide  the  information  essential  to  the  in- 
vestigation. Supplemented  by  an  accurate  pro- 
file and  record  of  train  weight,  they  enable 
net  train  resistance  to  be  calculated  at  any 
position  of  the  train  upon  the  road.  The  time 
record  provides  a  means  of  calibrating  and 
checking  the  speed  curve.  The  pressure  in 
the  brake  cylinder  was  recorded  merely  to 
make  it  possible  to  distinguish  those  periods 
during  the  test  when  the  brakes  were  ap- 
plied  tn   the   train ;   it  being   obviously   neces- 


"light  weight,"  gross  weight,  capacity,  and 
the  initials  of  the  owning  road. 

All  test  car  instruments  were  calibrated  be- 
fore the  tests,  and  their  calibrations  were 
frequently  checked  during  the  progress  of  the 
investigation.  All  observers  were  men  ex- 
perienced in  the  operation  of  test  cars  and 
many  of  them  had  participated  also  in  the 
work  of  calculation  and  were  consequently 
aware  of  the  points  at  which  alertness  and 
care  were  especially  needed. 

This  report  includes  the  data  and  results 
from  tests  of  .32  different  trains.  For  the  pur- 
poses of  this  research,  tests  were  made  of 
twelve  other  freight  trains ;  but  their  results 
were,  for  various  reasons,  finally  excluded 
from  the  report. 

TEST   CONDITIONS    AND    TRAIN    DATA. 

The  Trains  Tested. — The'  test  trains  were 
all  of  such  make-up  as  naturally  resulted 
from  the  traffic  conditions  in  the  Champaign 
yards.  As  the  investigation  progressed,  it  be- 
came apparent  that  the  accumulated  data  left 
certain  gaps  in  the  range  of  average  car 
weights,  and  the  last  six  or  eight  trains  were 
therefore  made  up  especially  to  supplement 
the  data  at  these  points.  It  should  be  under- 
stood, however,  that  nothing  in  this  process 
resulted  in  a  train  make-up  which  was  in 
any  respect  unusual.    All  the  trains  tested  are, 

*Train  length  was  determined  by  counting, 
durin.^  the  test,  the  number  of  rail  length  corre- 
sponding to  the  length  of  the  train  and  multiply- 
ing this  number  by  30  ft.,  which  is  the  rail 
length  for  this  track. 
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therefore,  such  as  one  might  exnect  to  find 
upon  any  road  where  the  traffic  conditions  are 
normal.  They  inckidc-  trains  made  up  ahnost 
entirely  of  empty  gondolas,*  others  with  con- 
siderable variation  in  both  load  per  car  and 
kind  of  car,  and  still  others  composed  al- 
most entirely  of  loaded  box  cars  or  of  loaded 
gondolas. 

Test  5'-1018  demands  special  mention  in 
this  connection.  The  train  for  this  test  in- 
cluded 2  Illinois  Central  Railroad  locomo- 
tives weighing  respectively  145,200  and  223,600 
lbs.  Their  combined  weight  constituted  13.6 
per  cent  of  the  total  train  weight.  These  lo- 
comotives with  their  tenders  were  being  hauled 
"dead"  and  had  the  main  rods  disconnected, 
as  is  usual  in  such  cases.  The  first  is  of  the 
2-6-0  tvpe,  the  second  of  the  2-8-0  type,  and 
they  and  their  tenders  had  therefore  to- 
gether 17  axles  in  operation.  For  the  pur- 
pose of  determining  the  average  car  weight 
for  this  train,  these  two  locomotives  were  as- 
sumed to  be  equivalent,  in  their  resistance, 
to  a  number  of  cars  having  a  like  number  of 
axles,  i.  e.,  4;4  cars.  The  results  of  the  cal- 
culations warrant  the  belief  that  this  view  of 
the  situation  has  resulted  in  no  material  error. 
A  study  of  Table  I  will  make  clear  the  diver- 
sity of  the  composition  of  the  trains. 

All  trains  except  No.  5-1016,  S-1018, 
3-1030.4,  and  5'-1030B  were  weighed  upon  one 
of  the  two  track  scales  at  Champaign.  This 
weighing  was  done  in  the  usual  manner,  by 
pulling  the  train  over  the  scales  and  weigh- 
ing the  cars  successively  without  uncoupling 
them.  These  track  scales  were  in  good  con- 
dition and  were  each  inspected  four  times 
during  the  test  period.  In  the  cases  mentioned 
either  the  weights  stenciled  on  the  cars  were 
accepted  as  correct  or  the  cars  were  weighed 
at  other  yards.  Obviously  no  important  er- 
rors in  the  total  tonnage  have  resulted  from 
possible  inaccuracies  in  the  weiehts  of  these 
cars. 

The  range  over  which  the  train  data  for  all 
of  the  tests  varied  is  as  follows: 

Minim\un.   Maximum. 

Total  train  weight,  tons 747  2908 

Average  weight  of  cars  com- 
posing the  train,  tons 10. lu  69.92 

No.  of  cars  in  the  train 26  89 

Train  length,  feet 1120  34S0 

The  Track.— AW  tests,  except  No.  5-1030^, 
were  made  over  the  91  miles  of  Illinois  Cen- 
tral main-line  track  Iving  between  Oilman 
(mile  81.12)  and  Mattoon  (mile  172.38),  Illi- 
nois. 

This  track,  formerly  a  part  of  one  of  the 
oldest  single  track  lines  in  the  state,  was 
converted  about  ten  years  ago  into  a  double- 
track  road  :  and  the  roadbed  is  now  well  set- 
tled and  in  good  condition.  In  construction 
the  roadbed  has  been  made  to  conform  as 
closely  as  practicable  to  the  standard  Illinois 
Central  section  for  class  A  double  track.  This 
section  has  a  34-ft.  crown  with  a  slope  of  Wz 
to  1  for  embankments,  and  a  46Vi-ft.  base  with 
slopes  of  1  to  1  or  lyi  to  1  for  cuts.  The 
drainage  of  the  track  is,  in  general,  excellent. 

Except  on  a  few  short  stretches  through  sta- 
tion grounds,  where  screenings  are  used  for 
ballast,  both  tracks  are  ballasted  with  broken 
limestone  throughout  this  distance.  There 
is  not  less  than  12  ins.  of  ballast  beneath  the 
ties,  and  the  ballast  shoulder  extends  12  ins. 
beyond  the  ties,  whence  it  runs  olf  to  the  sub- 
grade  on  a  slope  of  IJ^  to  1.  The  cross  ties 
are  of  either  treated  white  oak  or  treated  red 
oak,  and  are  6x8  ins.  x  8  ft.  They  are  spaced 
about  20  ins.   from  center  to  center. 

The  south-bound  or  west  track  between 
mile  161-f3,500  ft.  and  mile  171  is  laid  with 
rail  weighing  75  lbs.  per, yard.  The  remain- 
der of  the  west  track  and  all  of  the  east 
track  are  laid  with  rail  weighing  8.5  lbs.  per 
yard.  The  75-Ib.  rail  is  of  the  standard  A. 
S.  C.  E.  section,  rolled  by  the  Illinois  .Steel 
Company,  and  is  further  designated  as  Illi- 
nois Steel  Company's  section  No.  7506.  All 
85-lb.  rail  is  of  standard  A.  .S.  C.  E.  section, 
and  Illinois  Steel  Company's  section  No.  8504. 

•In  all  parts  of  the  report  oars  are  designated 
as  box,  stock,  gondola,  flat,  and  tank  cars.  The 
term  box  car  is  made  to  include  refrigerator 
cars,  the  test  car  and  the  caboose.  The  term 
gondola  includes  all  unroofed  cars  with  sides, 
such  as  coal  cars,  hopper  cars.  etc. 


All  rails  are  laid  with  square  joints,  sup- 
ported on  three  ties.  The  75-lb.  rails  are 
joined  with  Illinois  Central  Standard  40-in. 
angle-bar  splices,  weighing  76  lbs.  per  pair; 
and  the  85-lb.  rails  arc  joined  with  similar 
splices  weighing  8(i  lbs.  per  pair.  In  each  joint 
six  track  bolts  are  used,  which  areJ4x4}^  ins. 
for  the  75-lb.  rails,  and  7^x4'/ins.  for  the 
85-lb.  rails.  Four  9/16x5%  in.  track  spikes  are 
used  in  each  cross  tie.  No  tie  plates  or  rail 
braces  are  used,  except  through  switches. 

As  regards  both  its  construction  and  main- 
tenance, this  track  is  such  as  one  may  ex- 
pect to  find  upon  the  main  lines  of  first-class 
railroads. 

These  91  miles  of  track  were  especially 
surveyed,  immediately  preceding  the  tests,  by 
the  Railway  Engineering  Department  of  the 
University  for  the  purpose  of  this  and  simi- 
lar  investigations. 

The  maximum  grade  against  north-bound 
traffic  is  29  ft.  per  mile,  and  against  south- 
bound traffic  31.9  ft.  per  mile.  There  is  a 
total  of  7,850  ft.  of  curved  track. 

Weather  Conditions. — In  Table  I  the  weath- 
er prevailing  during  each  test  is  designated 
as  either  fair  or  wet,  wet  weather  meaning 
either  continuous  or  intermittent  rain.  During 
7  of  the  32  tests  the  weather  was  wet.  The 
lowest  air  temperature  recorded  at  any  time 
during  any  test  is  .34°  F. :  and  the  highest  re- 
corded temperature  is  82°   F. 

The  column  headed  "average  wind  velocity" 
in  Table  I  presents  the  averages  of  the  cal- 
culated wind  velocities  derived  for  each  point 
or  section  of  the  test  in  question  for  which 
the  train  resistance  was  determined.  The  ap- 
proximate maximum  average  wind  velocity 
prevailing  during  any  test  was  25  miles  per 
hour ;  the  minimum  was  4  miles  per  hour. 

It  was  intended  to  so  select  the  tests  that 
the  weather  conditions,  the  temperatures  and 
the  wind  velocities  would  be  such  as  usually 
prevail  in  most  parts  of  the  country  from  the 
middle  of  spring  until  the  middle  of  autumn, 
when  the  basic  or  "summer"  tonnage  ratings 
are  in  force — such  conditions,  in  short,  as 
would  give  rise  to  no  appreciable  difficulties 
in  train   operation. 

METHODS     EMPLOYED     IN     C.\LCUE.\TINC     THE    RE- 
SULTS. 

The  immediate  purpose  in  making  the  cal- 
culations was  to  produce  for  each  test  a 
curve  showing  the  relation  between  resistance 
and  speed,  for  as  great  a  variety  of  speeds 
as  the  data  would  permit.  This  involves  cal- 
culating the  train  resistance  at  various  po- 
sitions of  the  train  upon  the  track,  aiid  the 
first  step  towards  this  end  is  the  inspection  of 
the  test  car  record  in  order  to  select  suitable 
points  or  sections  at  which  the  resistance  may 
be  calculated.  The  considerations  of  first  im- 
portance in  this  selection  are  that  the  points 
represent  finally  as  great  a  speed  range  as 
possible,  and  that  the  speeds  be  approximately 
evenly  distributed  within  this  range.  Points 
and  sections  were  selected  only  where  the  en- 
tire train  was  running  and  continued  to  run 
upon  straight  track :  resistance  due  to  track 
curvature  is  therefore  entirely  eliminated 
The  data  essential  to  the  jjrocess  of  calcula- 
tion are  the  drawliar  null  nl  the  engine,  the 
train  speed  and  its  acreleration,  the  tonnage 
and  the  profile.  The  pull  and  the  speed,  as 
previously  stated,  arc  determined  from  con- 
tinuous curves  drawn  nn  tlu-  test  car  chart- 
Two  processes  have  been  used,  designated 
here  as  Method  1  and  Method  2.  l!y  Method 
I  the  momentary  value,  of  pull,  speed,  ac- 
celeration and  grade  were  determined  for  a 
particular  position  of  the  train  upon  the  road: 
by  Method  2  the  average  values  of  these 
quantities  were  determined  f.-r  the  period  dur- 
ing which  the  test  car  was  passing  over  a 
definite   section   of   the   tr.ick. 

Method  !:  Re.iixtance  ^it  :i  Point  on  the 
/i'o(7(/.— The  point  ha\  hi.l;  been  chosen,  the 
pull  and  the  si)eed  were  found  by  direct 
readings  from  the  ch;irl  Ihi.  pull  (hvided 
by  the  tonnage  gives  the  gross  train  resistance 
at  this  speed,  and  this  gross  resistance  was 
next  corrected  for  both  acceleration  and  grade 
resistances.  The  acci  K-ration  was  determined 
by  graphical  methods  irom  the  speed  curve, 
aiid    the   grade    was    found    ''V    correlating    the 


train's  position  with  the  profile.  The  points 
were  all  so  selected  that  at  the  moinent  un- 
der consideration  the  entire  train  was  on  a 
nearly  uniform  grade.  Method  1  results  in 
momentary  values  of  train  resistance  at  the 
points   considered. 

Method  2:  Average  Resistance  Over  a  Sec- 
tion.— By  this  method  the  average  value  of 
train  resistance  was  determined  for  the  pe- 
riod during  which  the  test  car  at  the  head 
of  the  train  was  passing  a  selected  sec- 
tion of  the  track.  This  track  section  corre- 
sponds to  a  certain  length  or  section  on  the 
test  car  record.  It  was  so  selected  that  the 
speed  of  the  car  when  entering  was  nearly 
equal  to  its  speed  at  exit,  and  further  so  that 
no  considerable  variations  in  speed  occurred 
during  transit  over  the  section.  The  sections 
chosen  have  varied  in  length  from  about  54 
mile  to  1  mile.  The  variations  in  speed  in 
passing  the  section  have  generally  amounted 
to  less  than  2.0  miles  per  hour,  and  the  inaxi- 
mum  variation  over  any  selected  section  is 
11.7  miles  per  hour.  In  only  .58  cases  out  of 
a  total  of  560  does  this  speed  variation  ex- 
ceed 5.0  miles  per  hour.  These  portions  of 
the  chart  having  been  chosen,  the  average  pull 
was  next  found  by  determining  the  average 
ordinate  of  the  curve  of  drawbar  pull,  and 
the  average  speed  was  found  by  means  of  the 
section  length  and  the  time  record.  Gross 
resistance  in  pounds  per  ton  was  next  derived 
by  dividing  the  value  of  pull  by  the  ton- 
nage, and  this  gross  resistance  was  then  cor- 
rected for  the  resistances  due  to  acceleration 
and  grade,  as  in  Method  I. 

In  this  case  the  average  acceleration  is  found 
by  consideration  of  the  speeds  at  entrance 
to  and  exit  from  the  section.  In  order  to 
correct  for  grade,  the  elevation  of  the  center 
of  gravity*  of  the  train  was  determined  for 
that  position  of  the  train  at  which  the  test 
car  entered  the  section,  and  again  for  the  posi- 
tion at  which  the  car  left  the  section.  The 
difference  between  these  elevations  establishes 
the  effective  average  grade,  which  either 
helps  or  opposes  the  locomotive  while  the  train 
passes  the  section.  These  elevations  of  the 
center  of  gravity  of  the  train  may  not  be  de- 
termined with  sufficient  accuracy  unless  the 
train  at  the  moment  is  on  a  practically  uni- 
form grade.  The  section  limits  were  there- 
fore so  chosen. 

Method  2  results  in  a  value  of  average  train 
resistance  for  the  average  speed  at  which 
the  train  passes  the  section  under  considera- 
tion. It  would  be  rigidly  correct  if  train  re- 
sistance varied  uniformly  with  speed — in  oth- 
er words,  if  the  curve  showing  the  relation  of 
resistance  to  speed  were  a  strai,ght  line.  This, 
of  course,  is  not  the  case,  and  the  process 
therefore  gives  results  which  are  slightly  in 
error.  However,  as  stated  above,  the  sec- 
tion was  so  chosen  that  the  difference  be- 
tween the  speeds  at  entrance  to  and  exit  from 
the  section  was  small :  and  for  the  speed  range 
represented  by  this  difference,  the  curve  of 
train  resistance  deviates  but  little  from  a 
straight  line.  Such  error  as  does  result  from 
the  process  is,  therefore,  very  small  and  is 
of  no  moment  whatever  when  compared  with 
variations,  due  to  natural  causes,  which  oc- 
cur in  the  resistance  itself. 

Comparison  of  the  Ttvo  Methods.— The  two 
methods  arc  fundamentally  alike.  Although 
the  first  is  the  less  laborious,  it  requires  the 
determination  of  acceleration  at  a  point  on 
the  speed  curve,  which  it  is  sometimes  difficult 
to  make  accurately.  For  this  reason  the 
second  method  is  generaly  preferable.  Meth- 
od 2  is  also  to  be  preferred  because  it  deals 
with  average  values  and  therefore  tends  to 
eliminate  from  the  results  the  incidental  iiio- 
mentary  variations  which  occur  in  the  resist- 
ance itself.  Consequently,  the  .second  method 
has  been  emidoycd  wherever  possible,  and  the 
first  method  has  been  resorted  to,  as  a  ri,ile. 
only   in   those  cases   where   the  limitations   im- 


•Tlie    location    in     lb.'     tr;nr 
gravity   was   determined    Ilnis 


if  its  center  of 
Assume  a  train 
„hich' wei!?hs  l.sno  tons,  is  2.400  ft.  long,  and  is 
composed  of  60  cars.  By  inspection  of  the  ton- 
nage record  we  liiiil  that  one-half  of  this  weight 
(900  tons)  lies  in  the  first  2.1  cars.  Hence  the 
center  of  gravity  is  located  25/60X2.400  =  1,000 
ft     from  the  frcilit    finl. 
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posed  in  the  selection  of  sections  for  Method 
2  would  have  resulted  in  too  few  values  from 
which  to  plot  the  resistance  curves.  Of  all 
the  individual  resistance  values  incorporated 
in  the  report,  only  32  per  cent  were  deter- 
mined by  Method  I.  The  care  exercised  in 
the  calculations,  and  a  study  of  the  plotted 
values  obtained  by  both  processes,  seem  to 
warrant  the  conclusion  that  their  results  are 
equally  reliable. 

General  Considerations. — Even  in  freight 
train  operation  the  tractive  effort  required  to 
produce  acceleration  in  the  speed  is  frequent- 
ly greater  than  that  required  to  overcome  all 
other  resistances  combined.  To  produce,  for 
example,  an  acceleration  of  0.1  mi.  per  hr, 
per  sec,  requires  a  tractive  effort  of  about  9 
lbs.  per  ton,  in  addition  to  that  required  by  net 
train  resistance  and  grade  resistance.  Since 
the  acceleration  resistance  may  constitute  so 
large  a  proportion  of  the  gross  resistance,  it 
is  important  that  its  determination  be  made 
with  great  care.  This  fact  has  been  impressed 
upon  all  who  were  concerned  with  these  tests. 
In  calculating  the  acceleration  resistance,  both 
the  force  required  to  produce  acceleration  in 
the  rotation  of  the  wheels  and  axles  and  the 
force  required  to  produce  the  acceleration  in 
the  motion  of  translation  of  the  train  as  a 
whole  were  determined. 

The  test  car  records  make  it  possible  to 
distinguish  those  portions  of  each  test  where 
the  brakes  were  applied.  Such  places,  few  in 
number,  were  of  course  avoided  in  selecting 
points  and  sections  for  determining  resistance. 
The  records  also  show  where  hot-boxes  and 
unreleased  brakes  were  discovered  in  the 
train,  and  such  defects  were  given  considera- 
tion in  making  the  calculations.  They  occurred 
infrequently  and  their  effect  could  not  be  dis- 
tinguished in  the  results. 

The  Effect  of  Stofs  in  Limiting  the  Selec- 
tion of  Points  and  Sections. — Early  in  the 
progress  of  this  work,  when  low  air  tempera- 
tures were  first  encountered,  it  became  ap- 
parent that  when  the  train  was  first  started 
from  rest,  its  resistance,  calculated  for  a 
number  of  points  at  which  the  speed  was  the 
same,  was  occasionall\  unusually  high. 
This  was  true  not  only  for  those  por- 
tions of  the  run  made  immediately  after 
leaving  the  yards,  but  also  for  those 
portions  imtnediately  following  stops  on 
the  road.  In  a  certain  test,  for  example, 
the  values  of  net  resistance,  calculated  at  va- 


othcr  point  where  the  trains  are  made  up.  In 
such  cases  the  tonnage  determined  from  the 
resistance  curves  here  presented  may  prove 
to  be  somewhat  too  great. 

The  Derivation  of  the  Resistance  Curves. — 
The  calculations  result,  for  each  test,  in  a 
series  of  values  of  net  train  resistance  at  a 
variety  of  speeds.  These  values  of  resistance 
were  plotted  with  respect  to  speed,  and  gave 
such  a  diagram  as  in  Fig.  1.  The  curve,  such 
as  is  shown  there,  was  next  drawn  to  express, 
for  the  test  in  question,  the  relation  existing 
between  resistance  and  speed.  In  order  to 
draw  this  curve,  the  plotted  points  were  as- 
sumed to  be  arranged  in  a  number  of  groups, 
and  for  each  group  the  averages  of  the  values 
of  speed  and  of  resistance  were  determined. 
By  these  averages  a  new  point  or  "center  of 
gravity"  of  the  group  was  then  plotted.  The 
curve  Was  drawn  by  confining  attention  to  the 
few  points  thus  determined.  The  groups  of 
points  were  arbitrarily  selected  so  that  the 
resulting  "centers  of  gravity"  would  be  dis- 
tributed nearly  equidistantly  throughout  the 
speed  range. 

All  reasonable  precautions  have  been  taken 
to  attain  accuracy  in  the  calculations.  In  de- 
termining each  value  of  resistance,  each  step 
in  the  process  was  duplicated  at  a  different 
time  and  generally  by  a  different  person.  The 
transcription  of  all  tables,  the  plottmg  of 
points  and  the  drawing  of  curves  have  been 
similarly  checked. 

(To  be  continued.) 


rious  points,  at  all  of  which  the  speed  was 
20  miles  per  hour,  varied  between  6.8  lbs.  and 
-5  lbs.  per  ton — a  difference  of  27  per  cent— 
for  points  selected  within  the  first  9  miles 
of  the  run;  whereas  values  of  resistance  at 
the  same  speed,  determined  later  in  the  test, 
differed  by  only  10  per  cent'.  The  air  temper- 
ature during  this  test  (not  included  in  the  re- 
port) varied  between  22°  and  2(5°. 

For  a  number  of  tests  such  resistance  values 
were  plotted  with  respect  to  the  distances  from 
the  yards  of  the  points  to  which  they  apply. 
This  process  disclosed  a  surprisingly  regular 
decrease  in  the  resistance  until  a  distance  of 
approximately  ten  miles  was  reached,  after 
which  the  resistance  had  settled  down  to  a 
fairly  uniform  value.  Similar  variations  were 
found  to  occur  to  some  extent  during  tests 
when  the  air  temperature  was  as  high  as  .50' 
or  G0°.  This  study  led  to  the  conclusion  that 
this  difference  in  resistance  was  due  to  varia- 
tions in  the  conditions  of  lubrication  of  the 
car  journals,  and  that  such  variations  were 
chiefly  caused  bv  changes  in  journal  temper- 
ature. All  of  this,  of  course,  is  in  accord  with 
the  common  belief  of  those  experienced  in 
train  operation.  The  reason  for  discussing 
it  in  this  place  is  that  the  facts  stated  have 
influenced  the  procedure  in  making  calcula- 
tions for  this  series  of  tests. 

Since  the  variations  in  resistance  are  so 
great  during  the  early  part  of  the  run.  no 
point  or  section  has  been  selected  for  cal- 
culation within  about  the  first  ten  miles  of 
any  test.  If  other  points  or  sections,  located 
farther  from  the  start,  were  near  stops,  such 
points  were  rejected  unless  further  investiga- 
tion proved  that  at  these  places  the  train  re- 
sistance had  become  nearly  uniform  in  value. 
Fortunately,  the  operating  conditions  were 
such  as  to  entail  few  stops  on  the  road,  and 
the  selection  of  points  and  sections  for  the 
calculations  has  not  been  unduly  limited  on 
these  accounts. 

The  effect  of  these  limitations  is  to  make 
the  results  of  this  investigation  primarily  ap- 
plicable to  trains  which  have  been  in  motion 
for  some  time.  Since,  however,  stops  are  not 
usually  made  upon  ruling  grades,  and  since  if 
stops  are  made  at  other  places  on  the  road, 
the  locomotive  has  available  tractive  power  in 
excess  of  the  requirements,  the  results  of 
these  tests  are  generaly  applicable  in  the  so- 
lution of  tonnage  rating  problems,  except 
where  the  ruling  grade  occurs  near  a  yard  or 


Method   and    Cost    of    Street    Railway 
Track  Reconstruction  with  Car- 
negie Steel  Ties  in  Concrete. 

BY   J.   C.  1,ATHR0P.* 

During  October  and  November  of  last  year 
the  Springfield  Ry.  Co.,  of  Springfield,  0.,  a 
subsidiary  company  of  the  American  Railways 
Co.  of  Philadelphia,  found  it  necessary  to 
reconstruct  several  miles  of  track,  owing  to 
street  improvements  on  Yellow  Springs  St.. 
McWreight  Ave.  and  East  High  St.  Hereto- 
fore all  street  railway  substructure  in  that 
city,  on  both  paved  and  unpaved  streets,  con- 
sisted of  wooden  ties  resting  upon  gravel  bal- 
last, 'i  lie  concrete  foundation  for  the  paving, 
in  the  case  of  paved  streets,  was  brought  only 
level  with  the  bottom  of  the  ties.  On  this  oc- 
casion, however,  the  city  officials  insisted  upon 
a  6  in.  layer  of  concrete  underneath  the  ties, 
because  the  original  charter  stated  that  the 
company  should  pave  their  portion  between  the 
rails  in  like  manner  to  the  pavement,  placed 
in  the  remainder  of  the  street  by  the  city. 

For  this  reason  the  company  adopted  an 
entirely  different  construction  consisting  of 
Carnegie  steel  ties  on  5  ft.  centers,  each  tie 
being  entirely  embedded  in  concrete.  This 
construction  is  shown  on  the  accompanying 
plan.  The  rails  were  bolted  to  the  ties  and 
the  track  brought  to  the  proper  line  and  sur- 
face and  blocked  up  at  suitable  intervals  by  the 
company's  forces,  before  the  concrete  was 
placed.  It  was  thought  desirable  to  use  a 
richer  mixture  than  that  ordinarily  used  in 
street  foundations  and  the  materials  were  used 
in  the  proportion  of  1  cement,  3  sand  and  .5 
broken  stone. 

The  concrete  work  on  the  three  above  men- 
tioned streets  was  let  by  contract,  aiid  the 
writer  was  able  to  collect  some  exceptionally 
interesting  cost  data,  as  the  work  was  carried 
on  by  three  different  methods,  viz.-:  hand  mix- 
ing, a  continuous  mixer  which  moved  along  the 
tr.ack.  and  a  batch  mixer,  which  moved  along 
the  track.  A  fourth  method,  which  was  tried 
later  on  McWreight  Ave.,  consisted  of  a  sta- 
tionary batch  inixer,  the  concrete  being  dis 
charged  from  the  latter  into  carts  and  hauled 
to  the  track.  The  results  obtained  by  this 
method  were  so  uncertain  and  expensive  that 
cost  data  of  any  value  could  not  be  obtained. 
The  actual  labor  costs  of  mixing  and  deposit- 
ing the  concrete  in  the  track  and  tamping  it 
under  the  ties  and  rails  is  given  in  detail  in  the 
accompanying  tables.  No  exceptional  delays 
or  accidents  of  any  moment  were  encountered 
on  this  w-ork  and  weather  conditions  through- 
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TABLE  I— COST   OF  <-OXCRETE  FOUNDATION   HAND  MIXING;    1    CEMENT,    :;    SAND,   5 

BROKEN    STONE. 

Lineal  Cost  of 

Daily                feet             Cu.  yds.  mi.xing  and 

Fore-       Labor-                                    labor              single           concrete  placing 

Date.                                       men.           ers.           Hours.                cost.               track.            placed.  per  cu.  yd. 

Sept.    30 ..  ..  15  

Oct.    1 1                 IS                 10                 $40.00                 16S                   19.34  $2.07 

Oct     3 1;                  24                  10                      r.G.OO                  315                    36.92  1.49 

Oct.    4 1                  24                  10                      52.00                  3S5                    45.12  1.15 

Oct.    7 1                  26                  10                      56.00                  395                    46.29  1.21 

Oct.    S 1                  22                    6                      28.80                  225                    26.37  1.09 

Total    $231.80                                      174.04  $1.33 

TABLE  II— COST   OF  CONCRETE  FOUNDATION.   AUSTIN   CUBE    MIXER— CH.\RGE.    1    BAG 
CEMENT,  3  CU.  FT.  SAND,  5  CU.  FT.  BROKEN  STONE. 

Cost  mi.x- 

Daily         Lin.  ft.              Cu.  yd.  ing  and 

Engi-         Fore-       Labor-                                   cost  of      d.  Iris,  and         concrete  placing, 

Date                     neer.         man,           t.'rs.            Hours.                labor.           dummy.          placed.  cu.  yd. 

Oct.    27 1                  2                  17                  5V4                   $24.48                  100                    30.53  .X()2 

Oct.    28 1                 2                 19                9i4                     46.08                 195                   59.53  .774 

Oct.    29 1                  2                  23                  9H                       53.68                  193                    5.S.92  .911 

Oct.    31 1                  2                  23                  9%                       53.68                  209                    63.81  .841 

fJov.    1 1                 2                 23                7                         39.55                   83                   25.34  1.56 

$217.47                  780                  238.13  .913 
Note. — Laborers.   20c  per  hour;    engineer,   35c  per    hour;    foreman,    40c    per    hour;    foreman,    30c 
•  per  hour. 


out  the   entire   period   were   all   that  could   be 
desired. 

In  the  first  1,500  ft.  of  Yellow  Springs  St., 
where  the  concrete  was  mi.xed  by  hand,  the 
materials   were   dumped    at   convenient    points 


mi.xing  and  placii'g  concrete  by  this  method 
are  given  in  Table  I,  the  average  cost  per 
cubic  yard  being  $1.33.  Where  either  the 
batch  or  continuous  mi.xer  were  used,  the 
sand     and     stone     were     dtunped     cm     opposite 


W'reight  Ave.  and  the  detailed  costs  for  the 
first  TSO  ft.  of  double  track  are  given  in  Table 
11,  the  average  cost  per  cubic  yard  being 
$0,913,  or  about  two-thirds  the  cost  of  hand 
mixing.  For  the  remainder  of  McWreight 
Ave.  the  same  machine  was  used  in  a  station- 
ary position,  but  as  the  foundation  for  the 
balance  of  the  street  was  poured  at  the  same 
time  and  results  were  uncertain,  no  record 
of  costs  were  kept  liy  the  writer. 

For  the  balance  of  the  work  on  Yellow 
Spring  .St.,  consisting  of  1,040  cu.  yds.,  and 
all  the  work  on  Fast  High  .St.,  consisting  of 
1,123  cu.  yds.,  a  Foote  No.  2V2  Continuous 
mixer,  such  as  is  shown  in  the  accompanying 
view,  Fig.  2,  was  used  and  its  performance 
was  excellent  as  compared  with  other 
methods. 

This  machine  was  moved  along  the  double 
track  with  two  wheels  in  the  dummy  and  the 
other  two  as  close  to  the  inside  rail  of  one 
track  as  possible.  A  wooden  track  blocked 
up  clear  of  the  ties  was  used  which  kept  the 
wheels  about  1  ft,  above  the  surface  at  the 
sides  of  the  track  where  the  stock  was  piled. 
This  also  made  it  necessary  for  the  men, 
shoveling  sand  and  stone,  to  throw  the  ma- 
terial across  the  track  in  addition  to  the  extra 
foot  in  height.  This  proved  to  be  such  severe 
labor   that    the   contractor    found    it   necessary 
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"H  one  side  of  the  street.  Two  large  mixing 
boards  were  used,  the  materials  being  hauled 
to  the  boards,  and  the  concrete  being  hauled 
to  the  track  in  wheelbarrows.  Rough  forms 
were  used  consisting  of  old  ties  laid  against 
the   end   of  the    steel   ties.      Detailed  costs   of 


sides  of  the  street,  wdiilc  the  cement  was 
piled  along  the  curb.  The  mixers  w-ere  moved 
along  the  tracks  on  a  wculen  track,  so  ar- 
ranged that  no  lnail  waild  come  on  the  rails 
or  ties. 

.\n    .\ustin    cube    mixer    was   used    on    Mc- 


TABLE    III— COST    OK    CONCRETE    FOUND.\TION:  NO.  21/3 

FOR   1:3:5   MIXTURE. 


FOOTE  CONTINITOUS  MIXER  SET 


Fore-    Labor-      Engi- 

Date.                             men.        ers.        neer.  Hours. 

Oct.   17 1             111             1  10 

Oct.   IS 1            11             1  -^y„ 

Oct.   19 1             20             1  10 

Oct.  20 1             Jii             1  10 

Oct.   21 1             20             1  SV> 

Oct.   22 I             16             1  9»4 

Oct.   25 1             IS             1  10 

Oct.    26 I               24               1  10 

Oct   27 I              23              1  10 

Oct.    28 1               23               1  in 

Oct.   29 1              22              1  S 

Nov.     1 1               L'2               1  5 

Nov.    2 1              22              1  1 

Nov.    3 1              24              1  10 

^'nv.    4 1               25               1  3V2 

Total    

'Add  13.4  cu.   yds.   under  special  worlv. 
tAdd  20.8  cu.  yds.  under  special  work. 

Note. — Laborers.  2nc  per  hour;  engineer,  35c  per  Ik 


Daily 
labor 
cost. 

$27.50 
16.23 
47.50 
47.50 
40.3S 
37.53 
43.50 
55.50 
53.50 
53.50 
41.20 
25.75 
5.15 
55.50 
20.13 

$570.37 


Lineal. 

feet 
single 

track. 
295 


Lin.  ft. 
.jnublc 
track  and 
ilununy. 

::.'i* 
ir..5 
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■1--, 

231) 

2SI1 

isyt 
::oo 
3411 
:i3i: 

i.-.r. 
30 


Cu.  yds. 

fiincri'tf 

placed. 

r,>;.6i; 

47.32 
80.29 
83.96 
70.22 
85. 4S 
7S.50 
91.59 

ins.sn 

102.5S 
S3.9fi 
47.32 
9.16 
76.33 
21.37 

1,040.54 


Cost  of 

mixing  & 

placing. 

ptT  cu.  yd. 

.469 

.343 

.592 

.566 

.575 

.439 

.554 

.606 

.515 

52** 

1491 

.544 

.562 

.727 

.942 

.548 


foreman,   40c  per  hour. 


to  put  two  shifts  of  men  on  the  stone  side 
of  the  machine.  A  large  wooden  chute  was 
attached  to  the  rear  of  the  machine  in  such 
a  manner  that  it  could  be  swung  from  side 
to  side  of  the  double  track,  as  the  work 
proceeded.  The  usual  organization  of  the 
working  "ang  was  as  follows : 

Foreman     1 

Engineer    1 

Man    operating   mixer 1 

Man    povning   cement    into   hopper 1 

Men  carrying  cement  from  curb  to  mixer 2 

Men   shoveling  sand   into  hopper 4 

Men  shoveling  stone  into   hopper 9 

Men   pushing  concrete   down   chute 2 

Men   grading  concrete  and   tamping 3 

Men  laying  wooden  tr.ack  ahead  of  machine...   2 

Total     2« 

Tables  HI  and  IV  give  the  details  of  the 
cost  of  work  with  this  macliine,  the  cost  of 
fuel  bein.g  omitted,  as  it  was  indeterminate, 
and  in  no  case  would  amnnnt  to  over  1  ct. 
per   cu.   yd. 

From  a  study  of  these  tables  it  would  seem 
that  concrete  can  be  mixed  and  placed  with 
this  machine  for  the  lowest  unit  cost  when 
a  force  of  from  10  to  16  laborers  are  used 
The  unit  cost  increased  when  20  laborers  were 
used  and  decreased  when  4  more  were  added 
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TABLE  IV— COPT  OF  i^ONCRETE  FOUNDATION;    NO.   2^;   FOOTIO   CONTINUOUS  MIXKK   SK'l 

FOR  1:3.5  MIXTURE. 


Lin.  ft. 

Dally        Lin.  ft. 

double 

Cu.  yds. 

Cost 

Fore-  Labor- 

Engi- 

labor        single 

track  & 

concrete 

per 

Date. 

men. 

ers. 

neer. 

Hours 

cost.          track. 

dummy. 

placed. 

cu.  yd. 

Nov 

U... 

20 

a 

$  23.75 

135 

41.22 

.576 

Nov. 

12... 

20 

10 

47.50 

308 

94.03 

.505 

Nov. 

13... 

18 

9 

39.15 

250 

76.33 

.513 

Nov. 

14... 

20 

9 

42.75 

310 

94.64 

.452 

Nov. 

15... 

25 

9 

51.75 

340 

10.1.S0 

.498 

Nov. 

16... 

9 

55.35 

345 

105.33 

.520 

Nov. 

17... 

24 

3 

49.95 

330 

100.75 

.496 

Nov 

IS... 

26 

Mi 

2.SS 

5 

1.53 

1.88 

Nov. 

19... 

25 

9 

51.75 

335 

102.28 

.500 

Nov. 

20... 

24 

9 

49.95 

260 

79.38 

.629 

Nov, 

21... 

24 

4% 

26.3G 

1G5 

60.37 

.523 

Nov. 

22... 

24 

9 

49.95 

344 

105.02 

.476 

Nov. 

23... 

25 

9 

51.75 

305 

93.12 

.556 

Nov. 

24... 

21 

4-% 

23.51 

1C4 

50.07 

.469 

Nov. 

24... 

21 

Ihi 

7.43               72 

8.44 

.880 

Nov. 

25... 
Total 
'2  cu. 

24 

1% 

8.33                 6 

52 

16.46 

1,122.77 

.507 

«582.11 
wide. 

518* 

yds. 

per  100  ft. 

single 

track 

5.17    ft. 

11. 

30.53  cu. 

yds. 

per 

lOU  ft. 

double 

track 

and  dun 

my  3  ft.  10  ins.  wide 

Note.— laborers. 

20c   per 

hour; 

engineer,    35c 

per  hour;  foreman,  40c  per  hour. 

as  a  second  shift  on  the  stone  side  of  the 
machine.  Without  doubt,  however,  the  force 
of  24  men  proved  the  most  prolitable  to  the 
contractor,  the  machine  then  being  used  to  its 
approximate  capacity. 

These  records  of  $0,518  and  $0,548  per  cu. 
yd.  seem  rather  high  when  compared  with 
unit  costs  of  it)  cts.  given  in  "Concrete  Con- 
struction Methods  and  Cost"  for  ordinary 
street    foundation,    but    may   be   partially    ex- 


plained by  the  increase  of  33%  per  cent  in 
wages,  the  extra  height  and  distance  the  men 
had  to  shovel  the  sand  and  stone  and  the 
labor  required  to  build  ami  remove  the  wood- 
en track.  Another  factor  may  be  the  number 
of  hours  the  men  worked,  which  were  8  hours 
per  day  in  the  e.xample  quoted  and  9  and  10 
in   this  instance. 

The  contractor  for  this  work  was  Mr.  Edw. 
Ryan,   the   work   being   carried   on   under   the 


direct    supervision    of    Mr.    George   C.    Towlc 
and  the  writer,  being  respectively  general  man- 
a.ycr    and    superintendent   of   construction    for"    J 
the  Springfield  Ry.  Co.  \ 


Cost  of  Tracklaying. — The  following 
costs  of  laying  track,  as  given  in  the  Canadian 
Engineer,  were  taken  from  the  report  by 
A.  L.  Farquharson  on  the  Fort  William,  On- 
tario, street  railways: 

The  increase  in  the  cost  of  laying  flat  stone 
in  1910  was  due  to  the  fact  that  the  stone  had 
to  be  taken  from  an  old  sidewalk  and  trans- 
ported some  distance  from  another  street.  The 
material,  however,  cost  the  street  railway 
nothing,  so  that  the  total  cost  of  this  mate- 
rial in  place  was  much  cheaper  than  it  had 
been  in  previous  years. 

1908. 
Labor  laying  flat  stone,  per  cu. 

yd $0.29 

Labor  laying  crushed  stone,  per 

cu.   yd 0.38 

Labor  surfacing  per  ft.   double 

track    0.68 

Labor  tics  and  steel 0.68 

Labor  and  material  bonds,   per 

bond  0.97 

Labor    and    material    concrete, 

per  sq.   yd 1.32 

Labor  and  material  paving  and 

sand  cushion    2.59 

Labor    and    material    overhead 

equipment    0.32 


1909.     1910. 


?0.28 

J0.35 

0.48 

0.48 

0.59 
0.69 

0.48 
0.69 

0.90 

0.93 

1.05 

1.23 

2.38 

2.49 

0.20 

0.23 

Tests  of  Percentage  Variation  of  Ma- 
nila Rope  in  Size,  Weight  and 
Strength. 

(Contributed.) 

In  order  to  determine  the  extent  to  which 
Manila  rope  samples  such  as  might  be  bought 
in  the  open  market  might  be  expected  to  vary 
in  quality,  The  Plymouth  Cordage  Co.  of 
North  Plymouth,  Mass..  has  recently  con- 
ducted an  interesting  series  of  tests  on  vari- 
ous brands  of  rope.  To  arrive  at  a  reasonably 
accurate  conclusion  as  to  what  might  be  ex- 
pected from  an  average  piece  of  rope  as  re- 
gards size  compared  to  the  normal  size, 
weight  per  unit  of  length  and  tensile  strength. 
22  samples  of  rope,  nominally  3  ins.  in  cir- 
cumference and  the  product  of  various  manu- 
facturers were  put  through  a  careful  series  of 
tests  at  the  works  of  this  company.  The  re- 
sults obtained  were  plotted  as  shown  on  the 
accompanying  diagram  on  a  percentage  basis, 
this  being  found  to  be  the  most  satisfactorj' 
method  of  showing  graphically  the  variations 
found. 

An  average  Plymouth  Cordage  sample  waj 
used  as  a  standard  and  from  this  the  varia- 
tions, plus  or  minus,  as  the  case  might  be,  in 
size,  weight  and  strength  were  plotted  as 
percentages  of  the  standard  taken.  It  would 
naturally  be  supposed  that  in  an  investigation 
of  this  character,  considerable  deviation  would 
be  found  in  sucli  a  large  set  of  samples ;  but 
the  actual  results  show  variations  so  wide 
as  to  be  actually  startling.  Not  only  are  these 
variations  large  but  a  glance  at  the  chart  will 
make  clear  the  apparent  lack  of  consistency 
among  the  variations  of  the  same  samples. 
Furthermore,  the  averages  give  but  little  idea 
of  what  may  be  expected  from  single  sam- 
ples. For  instance,  it  will  be  noted  that  the 
strength  variation  average  is  14.6  per  cent  below 
the  standard,  yet  one  sample  is  nearly  45  per 
cent  below  and  another  one  nearly  40,  while 
two  samples  are  higher  than  the  standard  as- 
sumed and  therefore  are  credited  with  the 
plus  variation.  The  remaining  specimens  are 
scattered  promiscuously  all  over  the  territory 
represented  between  these  two  extremes,  and 
it  therefore  seems  evident  that  it  would  be  ex- 
tremely difficult  to  judge  the  amount  of  load 
that  an  ordinary  piece  of  manila  rope  of  this 
size  would  bear  even  with  the  results  of  these 
tests  at  hand.     The  maximum  failed  under  a 


load  of  9,010  lbs.,  while  the  minimum  was 
only  able  to  stand  4,940  lbs.,  and  between 
these  figures  it  would  be  difficult  indeed  to 
say  where  any  sample  would  fall. 

While  the  strength  variations  were  nnich 
wider  than  the  size  or  weight,  the  two  latter 
show  sufficient  discrepancies  to  give  cause  for 
serious  thought  as  to  the  advisability  of  pro- 
mulgating   some    sets    of   standards    to    which 
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minus  9.61  and  plus  22.6.  That  3  in.  rope 
is  by  no  means  3  ins.'  in  circumference  is  ob- 
vious from  a  perusal  of  the  figures  obtained 
in  this  investigation  as  to  size  variations.  The 
maximum  was  plus  10.3  per  cent  greater  than 
the  standard,  while  the  minimum  fell  7.3  per 
cent  below  it. 

The      actual     sizes,     weights     and     tensile 
strengths  matter  but  little  in  comparison  with 
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rope  will  measure  up.  It  will  be  seen  that  in 
several  cases  where  the  size  curve  showed  a 
decided  rise  the  weight  curve  dips.  It  would 
naturally  be  supposed  that  where  the  size 
was  considerably  greater  than  standard,  the 
weight  would  increase  correspondingly,  but 
tliis  seems  not  to  be  the  case  and  must  in- 
dicate that  some  brands  are  much  more  loose- 
ly twisted  than  are  others.  Certainly  it  is  a  sur- 
prising  to   find   the   weights   varying   between 


tlie  variation  figures  which  these  curves  show- 
If  all  the  different  samples  fell  within  a  few 
per  cent  of  the  average  it  would  really  mat- 
ter but  little  what  figure  this  average  repre- 
sented, for  then  it  would  be  possible  to  pre- 
dict from  the  kind  of  rope  under  considera- 
tion within  reasonable  limits  what  its  physi- 
cal characteristics  would  be.  The  facts  thus- 
brought  out  should  warrant  serious  ccnsidera- 
tion  from  the  cordage  manufactures. 
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LETTERS  TO  THE  EDITOR. 


The  Design  of  Retaining  Walls. 

Sirs:  I  beg  some  further  space  In  your  valuefl 
journal  to  answer  some  of  the  statements  made 
in  Mr.  Godfrey's  letter  of  Feb.  1  In  which  he 
says  my  letter  of  Jan.  18,  giving  comparisons 
between  cantilever  and  counterfort  retaining 
walls  is  not  just  or  equitable. 

Mr.    Godfrey    himself   can    h.-irdly    claim    to   b« 


Friction  3m 


Fig.   1. 

.lust  when  he  refers  to  the  failure  of  the  San 
Luis  Obispo  oil  tank  and  says  that  the  sides 
were  like  the  cantilever  wall  shown  in  my  letter. 
The  owners  and  contractors  who  built  the  oil 
tank  refused  to  give  out  any  information  as  to 
how  it  was  really  built;  therefore,  how  can  he 
Justly  say  It  is  a  better  design  than  mine,  or 
that  it  was  not  the  fault  of  workmanship  or 
omissions  Instead  of  design  that  caused  the 
failure? 

Mr.  Godfrey  points  out  that  liquid  pressure  la 
more  of  a  criterion  than  earth  pressure.  There 
are  cantilever  walls  here  in  Cincinnati  that 
stand  a  hydrostatic  pressure  of  40  ft.  head  with 
no   signs   of  trouble. 

Mr.  Godfrey  argues  that  the  compression  of 
concrete  does  not  increase  the  grip  on  the  rods 
by  stating  that  concrete  is  not  like  rubber. 
However,  concrete  has  elastic  properties.  It 
compresses  from  10  to  20  times  as  much  as  steel 
under  the  same  stresses.  But  this  point  is  not 
dependent  on  theory.  The  data  given  were 
from  actual  published  tests  of  rods  pulled  from 
concrete  under  compression. 

Mr.  Godfrey  gives  much  attention  to  what  he 
alleges  is  a  serious  weakness  in  cantilever  walls, 
and  accuses  the  designers  of  such  walls  of  pay- 
ing but  little  attention  to  analysis.  He  then 
gives  an  analysis  that  is  incorrect.  His  is  real- 
ly no  analysis.  He  does  not  make  a  single  cal- 
culation nor  give  the  value  of  a  single  stress. 
but  asseits  in  an  offhand  way  that  the  design 
Is  weak  and  could  fail.  He  conceives  that  there 
is  danger  of  the  block  ABGF  (Fig.  1)  breaking 
oft  on  the  line  AB  caused  by  the  forces  V  and 
H.  He  starts  out  with  a  false  premise  when 
he  states  that  there  is  nothing  to  resist  the 
forces  mentioned  except  the  shearing  and  ten- 
sile strength  of  the  concrete.  Mr.  Godfrey  com- 
pletely overlooks  the  reaction  of  the  earth  and 
the  friction  acting  under  the  wall.  The  direc- 
tion of  the  resultant  of  these  two  forces  is 
shown  by  R.  Before  the  forces  H  and  V  can 
■exist  or  come  into  action  there  must  be  provided 
a  force  to  act  in  about  the  direction  of  R. 

It  will  be  shown  by  the  following  calculations, 
however,  that  the  unit  stresses  in  that  region 
are  but  about  one-half  that  allowed  by  the 
•most  conservative  authorities.  Using  Mr.  God- 
frey's formula  for  earth  pressure  gives  4,500  lbs. 
acting  horizontally  against  the  vertical  part  0) 
the  wall.  This  produces  a  bending  moment  ol 
34,900  lbs.  The  percentage  of  reinforcement 
being  such  that  the  neutral  axis  is  approxi- 
mately in  the  middle,  the  total  compression 
force,  V,  caused  by  the  bending  moment  is  18,- 
000  lbs.  To  this  must  be  added  the  weight  of 
the  wall  acting  on  the  compression  side  of  the 
neutral  axis,  which  is  4,045  lbs.  This  makes  the 
total  downward  force  on  the  block  ABGF  2.204 
lbs.,  the  position  of  which  is  shown  at  V.  The 
reaction  of  the  earth   for  the  part  in  front  of  B 


is  17,174  lbs.,  acting  upward  against  the  block 
practically  opposite  'V.  The  difference.  4,811 
lbs.,  is  the  vertical  component  of  shear.  Di- 
viding this  by  the  vertical  section  at  A,  360 
gives  less  than  13  lbs.  per  sq.  in.  as  the  unit 
stress.  This  is  spoken  of  as  shear,  but  is 
actually  a  combination  of  diagonal  tension  and 
shear.  However,  it  is  not  considered  necessary 
to  use  stirrups  or  diagonal  reinforcement  in 
beams  unless  the  amount  of  simple  shear  is 
more  than  25  lbs.  per  sq.   in. 

The  horizontal  shear  is  found  in  the  same 
manner  considering  the  weight  of  the  earth 
above  the  heel  at  100  lbs.  per  cu.  ft.,  and  the 
weight  of  the  heel  itself  we  have  18,000  lbs. 
acting  downward  on  the  heel.  This  gives  a 
positive  bending  moment  on  the  heel  of  6,000 
lbs.  The  negative  bending  moment  caused  by 
the  reaction  of  the  earth  under  the  heel  is  36,750 
lbs.,  leaving  a  net  positive  moment  of  23,250  lbs. 
This  makes  the  compressive  force  at  H  10.400 
lbs.  The  total  friction  acting  on  the  bottom  of 
the  wall  is  5,600  lbs.,  the  same  as  the  outward 
earth  thrust.  This  friction  is  proportional  to 
the  reaction  at  every  point.  For  the  part  under 
the  block  ABGF  the  friction  is  3.700  lbs.  Sub- 
tracting this  from  the  10.400  lbs.  at  H  gives 
6,700  lbs.  the  net  shearing  stress  acting  hori- 
zontally. Dividing  this  by  area  of  the  hori- 
zontal plane  that  resists  the  shear  gives  a  unit 
shear  stress  of  15  lbs.  per  sq.  in.  So  that  one  of 
the  "horrible  failures"  which  Mr.  Godfrey  in- 
sinuates will  result  from  such  designing  will 
hardly    happen     from    this    "serious    weakness" 


that    the  stresses   therein   are   more   direct   and 

correctly  arrived  at.  and  therefore  more  reliable. 

Tours  truly. 

EVAN  P.   BONE, 
Jr.    U.   S.    Engineer 
Cincinnati,  O.,  Feb.  18,  1911. 


Fig.  2. 


that  he  claims  to  be  the  first  to  point  out. 

If  there  was  any  danger  of  rupture  on  the 
line  AB  it  could  be  easily  provided  for  in  such 
reinforcement  as  shown  in  Fig.  2,  which  gives 
a  section  of  a  wall  1,300  ft.  long  built  by  the 
Cincinnati  Northern  Traction  Co.  along  the 
Miami  River. 

Mr.  Godfrey  says  there  is  great  stress  at  the 
change  of  direction  and  speaks  of  the  "re  en- 
trant angles,"  etc.,  in  the  cantilever  walls.  But 
there  are  twice  as  many  corners  and  angles  in 
the  counterfort  walls  for  the  stresses  to  travel 
around. 

He  says  that  the  fact  that  a  wall  stands  is  no 
proof  of  correct  design.  This  is  true,  but  when 
a  counterfort  wall  fails  it  is  proof  that  some- 
thing is  wrong.  Figure  3  shows  the  failure  of  a 
counterfort  wall  at  the  Cincinnati  Hospital 
grounds  as  it  appeared  a  few  weeks  after  its 
completion.  The  other  end  of  this  wall  is  of 
the  cantilever  type  and  is  now  after  four  years 
standing  perfect  and  plumb. 

It  is  justice  to  say  that  these  walls  were 
designed  by  one  of  the  largest  and  most  reliable 
engineering  firms  in  the  country,  and  that  they 
were  built  by  a  contractor  who  had  built  many 
important  reinforced  concrete  structures. 

I  know  that  good  walls  can  be  made  using 
either  type.  My  only  argument  is  that  the  ^can- 
tilever   type    is    the   simplest   and    cheapest,    and 


General  Formula  for  the  Most  Eco- 
nomical Size  of  Pipe. 

Sirs:  Referring  to  the  general  formula  de- 
rived through  differential  calculus  for  the  most 
economical  size  for  a  pipe  carrying  pumped 
water,  appearing  on  pages  113  and  114  of  your 
issue   of   Jan.    25,    1911; 

Three  years  ago  the  writer  designed  and  con- 
structed a  water  supply  system  to  deliver  by 
pumping  1,150.000  gals,  per  24  hours  through  a 
pipe  line  198,455  ft.  long,  divided  into  two  lifts, 
the  total  static  head  being  955  ft.  The  first  sec- 
tion contains  53.168  ft.  of  12-in.  cast  iron  pipe 
and  25,631  ft.  of  11-in.  wood  pipe.  The  second 
section  contains  49.150  ft.  of  12-in.  cast  iron  pipe 
and  70.500  ft.  of  11-in.  wood  pipe.  On  the  first 
section  the  static  head  on  the  lower  end  of  the 
iron  pipe  is  257  ft.  and  the  like  head  on  like  end 
of  wood  pipe  is  233  ft.  On  the  second  section  the 
like  heads  are  317  and  143  ft.  respectively.  The 
estimated  maximum  pumping  pressure  on  the 
first  section,  figuring  the  iron  pipe  as  a  rough 
pipe  and  the  wood  pipe  as  a  smooth  pipe,  was 
304  lbs.  The  actual  maximum  on  test  run  was 
270  lbs.  In  like  manner,  the  estimated  and  the 
actual  maxima  on  the  second  section  were  310 
and   278   lbs.,  respectively. 

Applying  the  formula  above  mentioned  to  the 
first  section,  the  rate  of  pumping  is  383,300  gals, 
per  8  hours,  and  the  required  diameter  of  the 
iron  pipe  is  9.73  Ins.,  or  say  10  ins. 

The  12-in.  cast  iron  pipe  laid  complete  cost 
$39.34  per  ton.  Allowing  for  the  higher  re- 
sistance in  the  10-in.  pipe,  it  would  still  be  663 
tons  lighter  and  its  first  cost  would  be  $26,082 
less  than  the  12-in.  pipe.  The  smaller  pipe 
would  increase  the  friction  head  147  ft.,  calcu- 
lated from  the  observed  resistance  in  the  larger 
pipe.  This  requires  37.5  additional  horsepower, 
allowing  25  per  cent  for  internal  resistance  in 
pumping  plant.  The  latter  complete,  including 
buildings,  cost  $139.40  per  horsepower.  The  net 
excess  first  cost  of  the  12-in.  pipe  is,  therefore, 
$21,855.  carrying,  at  5  per  cent,  an  annual  inter- 
est charge  of  $1,093  and  $437  for  up-keep  at  2 
per  cent. 

The  operating  cost  of  the  plant  for  all  items 


Fig.    3. 

aftPiled  by  variation  in  horsepower  is  6  mills 
per  liorsepowcr  hour,  or  $2,025  per  year,  charge- 
able to  the  10-in.  pipe.  From  this  it  appears 
that  the  12-in.  pipe  is  probably  a  little  the  more 
economical,  especially  as  the  increasing  rough- 
ness of  an  iron  pipe  due  to  age  would  increase 
the  cost  of  pumping  to  a  greater  degree  In  the 
smaller  pipe.  It  is  evident,  however,  that  the 
formula  applied  on  the  S-hour  shift  approxi- 
mates very  closely  the  minimum  cost. 

There    appears    to    be    something    wrong    with 
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the  rule  lor  mc  ;iiiplication  of  the  foimulu  to  a 
IM-hour  per  day  service.  Multiplying  IS.S  by 
the  square  root  of  1.15  millions  gives  a  diam- 
eter of  20  Ins.  The  latter,  under  the  high  pres- 
sures of  the  service  herein  considci-od,  would 
have  been  a, 650  tons  heavier  and  the  first  cost 
would  have  been  JH3.591  more  than  the  12-ln. 
pipe.  The  20-in.  pipe  would  reduce  the  friction 
head  S4  ft.  as  calculated  from  the  observed  re- 
sistance in  the  12-ln.  pipe,  saving  thereby  22  h. 
p.  and  reducing  the  excess  lirst  cost  to  $110,524. 
carrying,  at  5  per  cent,  an  annual  Interest 
charge  of  J", 026.  Excess  up-keep  at  2  per  cent 
would  be  ?2,S10.  Reduction  In  operating  cost 
would  be  Jl,156.  The  net  excess  annual  charge 
against  the  20-in.  pipe  would  thus  be  SS.TSO. 

It  Is  Interesting  to  note  that  the  observed  re- 
sistance in  the  12-in.  pipe  was  equal  to  a  static 
head  of  91  ft.,  while  Weisbach's  general  formula 
gives  109  ft.  On  this  basis  the  resistance  in  the 
20-in.  pipe  would  be  7  ft.  and  11  ft.,  and  in  the 
10-in.  pipe  23S  ft.  and  251  ft.,  respectively. 

In  Kulter's  formula,  the  observed  resistance 
In  the  12-in.  iron  pipe  makes  "n"  equal  to 
0.0105.  The  pipe  had  a  smooth  interior  coat  ol 
asphaltum. 

Yours  truly, 

J.  L.  CAMPBELL. 

El  Paso.  Tex.,  Jan.  2S,  1911. 

(Attention  should  be  called  to  the  fact  that 
our  formula  contains  a  factor  that  is  a  func- 
tion of  the  cost  of  the  pipe  in  place,  and  that. 
for  the  purposes  of  illustration,  wc  assumed  a 
pipe  designed  to  carry  a  pressure  due  to  a 
head  of  100  ft.  However,  quite  considerable 
changes  in  head  should  not  materiallj'  affect 
the   result. — Editors.) 


Drainage  Areas  and  Areas  of  Water- 
ways. 

Sirs:  In  answer  to  the  letter  of  Mr.  J.  E. 
Tupper.  of  Pomeroy,  Washington,  relative  to  my 
paper  on  "Drainage  Areas  and  Areas  of  Water- 
ways" in  your  issue  of  Jan.  4,  I  beg  leave  to 
submit  the  following  note  from  the  A..  T.  &  S. 
F.  Ry.  Co.  tables: 

Column  A  in  this  table  is  prepared  from  ob- 
servations of  streams  in  southwest  Missouri. 
eastern  Kansas,  western  Arkansas  ana  tne 
southwestern  portions  of  the  Indian  Territory. 
In  all  of  this  region  steep,  rocky  slopes  prevail 
and  the  soil  absorbs  but  a  small  percentage  of 
the  rainfalls.  It  indicates  larger  waterways 
th.an  are  required  in  western  Kansas  and  the 
level  portions  of  Missouri.  Colorado.  New  Mexico 
and  eastern  Texas.  These  tables  are  based  on 
data  gotten  from  different  western  railroads  and 
from  actual  surveys  and  on  a  6-in.  rainfall  in  24 
hours,  taken  from  government  satisfies,  with 
the  understanding  that  most  of  it  falls  in  6  or  S 
hours  vs-ith  a  runoff  of  172  cu.  ft.  per  second  and 
a  velocity  of  4  miles  per  hour,  or  6  ft.  per  sec- 
ond. 

There  is  no  question  but  that  the  tables  are 
applicable  for  this  section  of  Kansas,  for  6  ins. 
of  rain  in  6  to  8  hours  is  not  uncommon  and  4 
ins.  in  45  minutes  was  recorded  within  the  last 
year. 

Mr.  Tupper  is  right  in  that  the  above  tables 
could  not  ijfi  used  outside  of  the  area  where 
these  determinations  were  made. 

I  am  familiar  with  the  culvert  conditions  in 
the  middle  West  and,  as  stated  in  my  paper, 
"practically  all  of  the  culverts  are  too  small  to 
carry  the  water  that  comes  to  them." 

My  object  in  presenting  these  data  was  to  im- 
press upon  the  delegates  the  importance  of  this 
subject  and  to  suggest  where  such   information 
might  be    obtained   for  a   particular   commimity 
Very  truly  yours, 

W.   S.  GEARHART. 
Highway  Engineer. 
.Manhatl;in,  Kan.,  Feb.  6.  1911. 


PERSONALS. 

Mr.  C.  J.  Taylor,  an  a.ssistant  engineer  of  the 
New  York  Central  &  Hudson  River  R.  R.,  was 
struck  and  instantly  killed  by  a  freight  train 
near  Fonda,  N.  Y..  on  Feb.  IS, 

Mr.  F.  J.  Van  Zuben,  who  has  been  for  sev- 
eral years  assistant  city  engineer  of  Ft.  Worth. 
Tex.,  has  been  appointed  to  fill  the  vacancy 
caused  by  the  resignation  of  the  present  city 
engineer,  Mr.  Trammell. 

Mr.  F.  L.  Fellows,  city  engineer  of  West- 
inoiuit.  B.  C,  has  been  appointed  to  the  recently 


created  post  of  Vaucouvir.  IS.  C,  at  an  annual 
salary  of  $S,000.  Tlu-  appointmonl  is  for  a  period 
of  nve  years,  beginning  May  1,  1911. 

Prof.  George  L.  Cooley,  wl>o  was  sent  to  Lou- 
isiana recently  by  the  Department  of  the  In- 
terior to  supervise  the  building  of  good  roads, 
will  become  head  of  the  State  Department  of 
Highways  that  Is  now  being  organized  in  that 
state. 

•  The  following  appointments  are  announced  by 
the  Chicago  Great  Western  R.  R.:  Mr.  C.  E. 
Carson  is  appointed  superintendent  of  the 
Western  Division,  with  hoaiiquarters  at  Clarion, 
la.  He  succeeds  Mr.  M.  Dailey,  resigned.  Mr. 
W.  D.  Causev  is  appointed  superintendent  of  tlio 
Southern  Division,  and  Mr.  J.  A.  Gordon  super- 
intendent of  the  Eastern  Division,  each  being 
transferred  to  nil  the  position  of  the  other. 

Mr.  Jeremiah  W,  Boynton.  a  street  and  inter- 
urban  railway  promoter,  died  of  apoplexy  at  his 
home  in  Grand  Uapids.  Midi.,  on  Feb.  18.  at  the 
age  of  73.  During  a  long  and  active  career  he 
built  a  number  of  important  electric  railways 
in  western  Michigan,  among  them  being  the  local 
street  railway  svstems  of  Grand  Kapids  and 
Kalamazoo,  tlie  South  Bend  &  Misli.iwaka  line, 
and  the  Lowell  &  Hastings  line,  wliicli  is  now 
a  part  of  the  Pere  Marquette  R.  R. 

Mr.  Oscar  Ciaussen,  a  prominent  consulting 
and  contracting  engineer,  has  been  appointed 
city  engineer  of  St.  Paul,  Minn.,  for  a  term  of 
three  years.  He  will  succeed  Mr.  L.  W.  Rund- 
lett,  whose  term  expires  on  Marcli  H.  Mr. 
Ciaii*=sen  was  for  some  years  connected  witli  tlie 
engineering  department  of  the  Northern  Pacific 
Ry.  and  the  Cliicago  Great  Western  R.  R..  and 
has  had  extended  experience  in  municipal  work. 
Since  1S03  he  has  devoted  most  of  his  time  to 
consulting  practice  in  the  design  and  installa- 
tion of  municipal  water,  iipht  and  sewerage 
plants,  and  street  paving,  with  office  in  St.  Paul. 

Catalogs  Worth  Having. 

Engineers  and  contractors  should  have  on 
file  the  latest  catalogs  of  machines,  tools  and 
supplies  that  they  use.  In  Dcniling  for  cata- 
logs reviewed  or  advertised  in  this  paper,  you 
will  confer  a  favor  en  us  if  you  will  write  di- 
rectly to  the  advertisers  and  state  that  you 
saw  the  catalog  mentioned  in  Enginefsing 
Contracting.  If  you  are  in  the  market  for 
tools,  m.nchinery  or  supplies,  tell  us  and  we 
will  notify  promptly  the  leading  manufac- 
turers. 

Southern  Blue  Book. — Paper,  6x9  Ins.,  64  pp. 
Manufacturers"    Record.    Baltimore.    Md. 

Annual  Blue  Book  of  the  South's  resources 
and    progress. 

Conduit  Products. — Paper.  6x9  iiis..  10  pp. 
SD':,guc  Electric  Co..  527  W.  34th  St.,  New 
York. 

A  catalog  of  electric  conduits  and  fittings. 
All  fittings  are  illustrated  and  accompanied  by 
a    table   uf   dimensions.     Prices  are   given. 

Gis  Furnace. — Paper,  9x12  Ins..  4  pp.  Rock- 
well Furnace  Co.,  Fisher  BIdg.,  Chicago. 

An  illustrated  description  of  a  gas  furnace 
which  is  called  a  combination  tool  room  fur- 
nace,  as   it  is  made  to   serve   eight  purposes. 

Steel  Bars  for  Reinforcing  Concrete. — Paper. 
6x9  ips.,  50  pp.  Monolith  Steel  Co..  Washing- 
ton,  D.   C. 

A  complete  illustrated  description  of  the 
Monolith  Bar  with  formulas  and  examples  for 
designing    various    types   of   concrete   struct.ires. 

Elevator   Controllers. — Paper,   5x8   ins.,   64   pp. 

Tlie  Cutler-Hanmicr   Mfg.    c...   .vtu,vaui.ei.    Wis. 

A  booklet  describing  the  line  of  electric  ele- 
vator controllers  developed  by  the  J.  L.  Schur- 
man  Co.  Illustrations,  diagrams  and  price  lists 
are  given. 

Railroad  Pile  Driver. — Paper,  9x12  ins..  16  pp. 
The   Brownin,g  Kngineerirg  Co.,   Cleveland.  O. 

This  new  catalog  gives  an  illustrated  de- 
scription of  a  new  and  unusual  pile  driver 
mounted  on  a  railroad  flat  car  of  special  de- 
sign The  driver  is  designed  to  drive  batter 
piles  up  to  3  ins.  per  foot,  and  also  to  drive 
plies   ahead  of  and  at  the  side  of  the  car. 

Ditchers.— Paper,  9x12  ins..  32  pp.  The 
Browning   Engineering   Co.,    Cleveland,    O. 

A  catalog  which  gives  illustrations  of  the 
nperaiions  and  various  work  to  which  the 
Browning  combined  steam  sliovel  and  locomo- 
tive  crane    may   be  put. 

Concrete  in  the  Country,— Paper,  6x9  ins.,  112 
pp.  Marquette  Cement  Manufacturing  Co.. 
Marquette   Bldg..   Chicago. 

A  useful  book  for  anybody  using  cement  in 
rural  districts.  Contains  special  directions  for 
the  construction  of  numerous  standard  build- 
ings, outhouses,  sidewalks,  etc.  Estimates  of 
construction    costs    are    given. 

IVIcCaslin  Conveyors.— Cloth,  81^x12  Ins.,  156 
pp.  Mrad-:Worrison  Mfg.  Co.,  New  York,  Bos- 
ton  and  Chicago. 

Illustrating  and  describing  various  installa- 
tions nf  conveying  machinery  in  manufacturing 
plants   of  all   descriptions. 

Road  IVIachinery.— Paper,  6x6%  ins.,  28  pp. 
Tiie   Austin  Western   Co.,   Ltd.,   Chicago,  111. 

Illustrating  and  describing  various  classes  of 
machinery    for   road    building. 


Lime  Kilns. — Paper,  6x9  Ins.,  40  pp.  The  Im- 
proved Equipment  Co.,  60  Wall  St.,  Nevr  York 
City. 

Bulletin  No.  4,  showing  the  company's  line  of 
lime  kilns  and  lime  producing  equipment, 
whicii  contains,  besides  a  description  of  the 
conipiiny's  apparatus,  a  discussion  of  the  prin- 
ciples  and   economies   of   lime  manufacture. 

Rock  Drill  Accessories. — Paper,  6x9  Ins.,  44 
pp.  Ingersoll-Rand  Co.,  11  Broadway,  New 
York  City. 

This  bulletin  describes  and  Illustrates  the 
complete  line  of  drill  equipment  which  tlie  In- 
gersoll-Rand Co.  is  prepared  to  furnisti.  It  also 
includes  taJjles  giving  sizes,  weights,  prices, 
etc.,    of   the   equipment  described. 

Concrete  Reinforcement — Paper,  9xllV4  ins., 
32  pp.  Monolith  Steel  Co.,  1435  First  National 
Bank  Bldg.,  Chicago. 

A  catalog  illustrating  various  structural  de- 
tails and  methods  of  placing  monolith  steel  re- 
inforcement. 

Hydraulic  Dredges.— I'aper,  6x9  ins.,  48  PP- 
Ellicott   Machine    Co.,    Baltimore.    Md. 

Illustrating  various  types  of  hydraulic  dredges 
in    use.      Also    some   dredge   machinery. 

Stainless  Cement.— Paper,  6%x9  ins.,  12  pp. 
The  Atlas  Portland  Cement  Co.,  New  York 
City. 

A  bulletin  describing  Atlas-White  Portland 
cement. 

Rock  Crushers.— Paper,  6%xl0  Ins.,  20  pp. 
Western  Wheeled  Scraper  Co.,   Aurora,  III. 

An  illustrated  catalog  describing  jaw  crushers 
and    portable   crushing  and  screening   plants. 

Steel  Flumes.— Paper,  6^x9%  Ins.,  32  pp. 
Ideal   Bldg.,   Denver,    Colo. 

Catalog  No.  6.  illustrating  various  installa- 
tions of  Maginnis  steel  flumes  for  power  and 
irrigated    canals.     Made   without    rivets. 

Traction  Engines.— Paper.  6x9  Ins..  112  pp. 
Port  Huron  Engine  &  Thresher  Co.,  Poi't  Hur- 
on, Mich. 

A  complete  catalog  of  traction  engines  as  well 
as  threshing  machinery.  Illustrations,  speci- 
fications and  descriptions  of  parts  are  given. 

Keithsburg  Bridge.-rPaper.  9x6  Ins.,  8  pp 
Marquette  Cement  Manufacturing  Co.,  Mar- 
quette   Bldg.,    Chicago. 

An  illustrated  description  of  the  Keithsburg. 
Iowa,   bridge. 

Grading  Wagons. — Paper,  7%x4\4  Ins.,  16  pp 
Watson   Wagon   Co..   Canastota,   N.   Y. 

An  attractive  booklet  on  wagons  of  IVb  and 
2-yard  dump  wagons  for  contractors'  use.  De- 
tailed descriptions   are  given. 

(Victor  Trucks. — Paper,  11x8%  ins..  96  Pi' 
Packard  Motor  Car  Co.,  Detroit,   Mich. 

This  is  the  general  catalog  for  the  Packai'! 
truck  and  contains  illustrations,  description^ 
and  specifications  of  every  type  of  truck   madi 

Peerless  Road  Rollers. — Paper.  10x6?l  Ins.,  16 
pp.  Tlie  Geiser  Mfg.  Co.,  Inc.,  Waynesboro.  Pa. 
A  catalog  of  road  rollers  and  traction  engines. 
Descriptions  and  illustrations  of  various  tyP'  ' 
are  given. 

Marion  Dipper  Dredges — Leather,  9x6  ins.,  80 
pp.     Marion  Steam  Shovel  Co.,  Marion,  Ohio. 

A  catalog  of  dipper  and  elevator  dredges  of 
various  types.  Line  drawings  and  specifications 
are  given,  together  with  a  series  of  illustrations 
of  various  types  of  dredges  in  actual  use. 

Steam  Shovels.— Leatliei-,  9x6  ins.,  142  pp. 
Marion   Steam  Shovel   Co.,    Marion,   Ohio. 

This  is  a  complete  catalog  of  Marion  shovels, 
containing  illustrations,  line  drawings  of  vari- 
ous types  of  shovels  and  other  excavating  ma- 
chinery. Specifications  tor  eacli  type  of  ma- 
chine are  given  and  also  a  considerable  number 
of  illustrations  of  digging  machinery  in  actual 
use. 

Dump  Cars. — Board.  9x6  Ins..  22  pp.  Conti- 
nental Car  and  Equipment  Co.,  45  East  17th  St., 
New  York. 

Tliis  catalog  gives  the  specifications  and  illus- 
trations of  dump  cars,  both  steel  and  wood,  of 
the   sizes   in   most  general   use. 

Motor  Trucks.— Paper,  9x12  Ins.,  20  pp.  Sau- 
rer  Motor  Trucks,  1S76  Broadway,  New  York. 

Tlie  storv  of  the  Saurer  truck,  with  illustra- 
tions, diagrams  and  descriptions  of  the  various 
types   and   parts    of   trucks. 

IVIotor    Truck    Tires. — Paper,    6x9    ins.,    20    pp.    I 
B    F    Goodrich  Co..   Akron,  O.     A  discussion  of   ; 
tlie  possibility  of  the  motor  truck  in  any  busi- 
ness.      Illustrations   of   various   types   are   given. 
together  with   prices.  ; 

IVIotor    Trucks.— Paper.     59ix8>4     ins..     12     PP- ,  I 

Metzger  Motor  Car  Co.,  6  E.  31st  St.,  New  York  ^  | 

'^"y-  ,  J  1 

Containing  considerable  information  on  the' 
life  of  truck  tires,  a  description  of  the  new 
removable  type  and  a  list  of  sizes  and  prices.       | 

Electric  Trucks. — Paper,  6x9  ins..  8  pp.  Stude-    j 
baker  Automobile   Co.,   South   Bend,    Ind. 

.\  description  of  the  Studebaker  truck  and   •>  . 
discussion  of  the  adaptability  of  electric  trucks, 
together  with  an  estimate  of  the  costs  of  oper.i-  | 
t  ion.  ' 
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By  tar  the  most  impor- 
tant news  of  the  week  is  the 

The  Doings  refusal  of  the  Interstate 
of  the  Commerce    Commission     to 

^      ,  grant    the    general    increase 

Week.  of    freight   rates   sought   hy 

the  railroads  in  the  east 
and  middle  west.  What  will  be  the  effect  of 
this  decision  of  the  commission  on  the  pending 
railroad  construction  work  of  the  older  roads 
is  a  question.  It  seems  likely,  however,  that 
many  of  the  railroads  will  go  ahead  with  their 
innncdiate  construction  plans,  possibly  holding 
up  for  the  present  such  extensions  and  branch 
lines  as  do  not  promise  immediate  returns  on 
the  investments.  This  will  be  the  case  of  the 
Chicago.  Rock  Island  &  Pacific,  for  it  has  al- 
ready been  announced  that  that  road  will  go 
ahead  with  its  extensive  improvements  planned 
in  Iowa.  The  Chicago,  Milwaukee  &  St.  Paul 
will  also  construct  its  branch  lines  already 
planned  for  the  Puget  Sound  District.  The 
placing  of  a  $50,000,000  bond  issue  in  France 
for  the  Central  Pacific  Ry.  also  seems  to  as- 
sure the  carrying  out  of  the  extensive  con- 
struction plans  of  the  Harriman  lines,  which  it 
will  be  remembered  were  announced  some 
weeks  ago. 

The  largest  electric  railway  contract  of  the 
year  was  closed  on  Feb.  18  at  Kansas  City, 
Mo.  This  contract  called  for  the  construction 
of  the  first  line  of  the  Kansas  City-St.  Louis 
Electric  Ry.  and  was  secured  by  the  T-  J. 
Smith  Construction  Co..  Kansas  City.  _  The 
contract  calls  for  the  construction  of  110 
miles  of  double  track  road  from  Kansas  City 
to  Columbia,  Mo.,  and  involves  the  moving  of 
11,000,000  cu.  yds.  of  earth  and  2.000,000  cu. 
yds.  of  rock.  Among  the  other  railroad  con- 
tracts let  recently  are  the  following:  T.  E. 
Porter  &  Co..  Weldon,  N.  C,  for  about  'i'>  miles 
of  double  track  work  for  the  Atlantic  Coast 
Line  between  Weldon  and  Pleasant  Hill:  Mac 
Donald.  Gzowski  &  Co..  Vancouver.  B.  C,  for 
the  second  30  mile  section  of  the  Kettle  Valley 
R.  R.  in  British  Columbia :  Witherspoon- 
Englar  Co..  98  Jackson  Blvd.,  for  the  con- 
struction of  shops,  terminals  and  other  build- 
ings at  Slaton  Junction  and  .Sweetwater.  Tex., 
on  the  Coleman  cutoff  of  the  Santa  Fe  system: 
subcontracts  for  work  on  the  new  line  of  the 
Ruckhannon  &  Northern  have  been  awarded 
to  the  following :  G.  T.  Fogle,  St.  Albans,  W 
Va. :  Hunter  &  Hines,  Washington.  Pa, :  Zere- 
ly  &  Co..  Morgantow-n,  W.  Va. ;  Pennsylvania 
Contracting  Co.,  Pittsburg.  Pa.:  Gilmore  & 
Weaver,  Morgantown,  W.  Va. ;  A.  Panarella, 
Pittsburg.  Pa. :  Alfieri  &  Co.,  Morgantown,  W, 
Va. :  Flynn  Bros.,  McKeesport,  Pa.;  R.  T. 
Martin.  Parkersburg,  W.  Va. :  ILimilton  & 
Huffman   Construction  Co..  Fairmont.  W    Va. 

The  New  York  State  Highway  Commission 
is  again  calling  for  bids  for  extensive  road 
construction  work.  This  work  was  advertised 
some  months  a.go,  but  was  held  up  by  the  gov- 
ernor, and  is  consequently  now  being  rcadver- 
tised.  The  bids  are  to  be  opened  at  .Xlbany, 
N.  v.,  on  March  20,  22  and  24. 

Bond  issues  have  been  voted  for  the  pro- 
posed extension  of  the  Midland  Valley  R.  R. 
from  .Arkansas  City,  Kan.,  to  Wichita,  Kan.. 
oO  miles,  and  it  looks  now  as  though  gradin.g 
work  would  be  started  shortly  and  the  line 
completed  this  summer. 

A  good  sized  levee  contract  was  let  last 
week  liy  the  Board  of  State  Engineers  of 
Louisiana,  Clark  &  Helgason  Bros.,  Vicksburg, 
Miss.,  being  the»  successful  contractors.  The 
contract  calls  for  the  construction  of  102,000 
cu.  yds.  of  new  levee  in  Madison  Parish,  La., 
about  24  miles  above  Vicksburg,  Miss. 

P.ids   were   opened    last   week   by   the   L".    S. 


Engineer  at  Cincinnati,  O.,  for  a  large  lock 
and  dam  contract.  The  work  is  to  be  done  on 
the  Ohio  River  near  .Ashland,  Ky.  The  bid- 
ders on  this  work  were  as  follows:  Dravo 
Contracting  Co.,  Pittsburg,  Pa.,  $(582,674 ; 
Bates  &  Rogers  Construction  Co.,  Chicago,  111., 
$(;77,7.J3:  Sheridan-Kirk  Contract  Co.,  Cincin- 
nati, $644,842. 

.\  bill  is  to  I)e  introduced  in  the  Illinois  leg- 
islature granting  the  trustees  of  the  Sanitarv 
District  of  Chica,go  authority  to  extend,  widen 
and  deepen  the  main  channel  of  the  sanitary 
canal  and  to  remove  dam  1  and  lock  .5  at 
Joliet.  ^  A  similar  bill  was  introduced  at  the 
last  legislature,  but  withdrawn  owing  to  oppo- 
sition from  interests  at  Joliet :  but  the  trustees 
are  notified  that  this  opposition  has  been  with- 
drawn. The  bill,  if  passed,  will  enable  the 
trustees  to  complete  the  main  channel  from 
Lockport  to  Brandon  road,  a  distance  of 
about  one  mile. 


In  the  course  of  a  speech 
The  at  the  annual  dinner  of  the 

Qualifications    Contractors'   Protective  As- 
(  sociation     of     New     York, 

°'^  Capt.    D.    L.    Hough,   presi- 

Lontractor.       ,Jent    of    the    Ignited    Engi- 
neering  &   Contracting    Co. 
of  New  York,  summed  up  in  a  few  words  the 
(lualifications    required    of    a    contractor.      He 
said  : 

Tliere  i;^  no  elass  of  work  (hat  take.-;  il^s  vary- 
ing: qualities  or  .so  many  qualitie.s  ns  eontract- 
ing.  It  appeals  to  men  who  are  optimistic  anrl 
to  those  wlio  have  Ijorn  in  them  the  longing  fo- 
doing  things.  The  contractor  must  be  m  man. 
first,  of  tliat  most  uncommon  tiling,  common- 
sense;  and  he  must  have  jihysieal  sense,  the 
sense  that  tells  a  man  without  calculating  where 
lies  the  center  of  gravity;  the  sense  that  tells  a 
man  values  without  estimating;  the  sense  that 
tells  a  man  quantities  without  measuring.  He 
must  have  magnetism  in  ord'r-  to  gather  his 
men  about  him.  He  must  have  a  rejuitatinn  for 
justice  in  order  to  hold  them.  He  must  be  force- 
ful in  order  to  inspire  energy  in  others.  He 
must  be  a  lawyer  and  bu.ver.  He  must  have  th  • 
ingemiity  of  the  inventor  and  the  grasp  of  th<' 
field-marshal.  He  must  be  a  diplomat,  and  he 
nuist  l.)e  a  politician.  He  must  also  know  \\qien 
not  to  be  a  politician.  He  must  be  a  finaneier. 
and.  I  regret  to  say  in  tliese  d;i>"s,  an  advertiser. 
•and  he  mnst  bo  a  prophet. 

A    few  years   ago   it   was 
.  thought  that  the  graduate  of 

The  Field        an  engineering  school  had  :i 
of  the  somewhat  restricted  field  of 

Engineer  action — he  could  either  fol- 
'  low  his  profession  or  he 
could  go  to  f;irmin,a.  That 
this  restricted  field  was  more  imagiii;iry  than 
real  reference  to  the  alutnni  lists  of  any  tech- 
nical school  will  show.  For  instance,  take  the 
case  of  the  Rensselaer  Polytechnic  Institute, 
which  .graduated  its  first  civil  engineer  in 
1826.  Of  the  620  living  graduates  of  the 
classes  of  1880  to  1904  inclusive,  a  rough 
classification  of  the  present  occupation  as  giv- 
en in  the  register  of  the  institute  shows  the 
following: 

Civil    engineering :;il 

(Jontraeting    P: 

Manufacturing    117 

Itailway   oftieials   oilier   than   engineers II 

T'rofessors  or   insliuUions    in   engineering....  "Jij 

Other    bceupations    Ii:' 

In  the  above  table  the  bead  "Civil  Engineer- 
ing" covers  all  gradn;ites  whose  present  occu- 
pation is  given  as  such  ;is  to  warrant  the  as- 
sumption that  they  are  engaged  in  civil  engi- 
neering proper.     The  lie;id  "Contr;icting"  cov- 
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ers  all  graduates  engaged  in  that  line  of  work 
either  as  engineer  for  the  contractor  or  as 
member  of  the  firtn.  "Manufacturing"  covers 
all  those  in  any  way  connected  with  a  manu- 
facturing concern  either  as  an  official  or  engi- 
neer. "Other  Occu|)ations"  includes  all  occu- 
pations from  envoy  extraordinary  and  tninis- 
ter  plenipotentiary  to  attorney  and  counsellor 
at  law.  It  is  worthy  of  note  that  under  the 
last  head  the  occupations  of  two  graduates 
are  given  as  "capitalists." 


It  is  with  no  desire  tu  re- 
open the  wordy  controversy 
Science  regarding    the   discovery  of 

Mntpc  ^'^''  "orth  pole  that  we  write 

iMoreb.  |,^p,g   fg^   jjj^gg      Rather  it 

IS  our  intention  to  make 
known  the  surprising  dis- 
coveries in  ihe  field  of  science  of  a  statesman 
frotn  Arkansas.  These  discoveries  were  given 
to  a  waiting  world  in  an  oration  before  Con- 
gress in  which  the  statesman  attempts  to  dis- 
prove Peary's  claim  as  a  discoverer.  Our  es- 
teemed contemporary,  the  Congressional  Rec- 
ord, with  cointnendable  zeal  for  the  interests 
of  science  gives  the  oration  in  full,  but  lack  of 
space  perinits  us  to  quote  only  the  most 
important  discoveries: 

I  am  advised  by  one  school  of  scientists  that 
it  is  a  physical  impos.sibilit.v  for  man  or  beast  to 
reach  the  north  pole,  for  the  diminishing  centri- 
fugal action  of  the  earth,  and  in  proportion  the 
increasing  center  of  gravitation,  near  the  pole, 
cause  a  complete  failure  of  human  and  animal 
energy  that  produces  a  kind  of  paralysis  that 
causes  the  loss  of  power  of  motion,  sensation, 
or  function  in  any  part  of  the  body,  including 
the  exercise  of  the  faculties  of  the  mind.  *  •  * 
I  stated  that  it  was  one  school  of  scientists. 
That  is  what  I  stated.  In  support  of  this  con- 
tention any  school  child  will  remember  to  have 
read  of  the  inhuman  drubbings  that  travelers  in 
frozen  zones  have  been  forced  to  alternately  ad- 
minister to  each  other  in  order  to  keep  their  hu- 
man energies  sufficiently  aroused  to  prevent 
them  from  falling  into  a  sleepy  stupor,  that  in 
such  cases  would  be  the  sleep  of  death.  »  •  « 
Scientists  tell  us  that  such  mighty  mountain 
chains  as  the  Rocky  mountains  of  our  own 
country  are  nothing  more  nor  less  than  volcanic 
upheavals  of  the  earth,  but  common  reason 
teaches  that  they  are  as  much  of  the  original 
creation  as  Mount  Ararat,  upon  which  Noah's 
ark  was  permitted  to  rest;  Mount  Sinai,  upon 
whose  lofty  heights  was  sung,  by  stainless  lips. 
tliat  grand  refrain,  "Peace  on  earth  good  will 
to  man." 


Rapid 

Building 

Construction. 


Building  contractors  have 
undoubtedly  made  much 
]irogress  in  the  rapidity 
with  which  they  erect  build- 
ings, but  we  have  some 
doubts  as  to  whether  a 
building  .goes  up  with  quite 
as  much  speed  ;is  is  claimed  by  the  New  York 
contractor  below.  It  seems  that  two  contract- 
ors were  discussing  the  methods  of  building 
work  in  New  York  and  Chicago.  The  con- 
tractor from  the  latter  city  claimed  that  they 
put  up  buildings  much  faster  there  than  in 
New  York.  "Sure,"  said  the  Chicagoan,  "they 
will  be  digging  for  the  foundation  of  a  52- 
story  Ijuilding  today  and  in  two  weeks  it  will 
be  finished."  "Well,  that's  nothing  to  the  way 
they  do  things  here,"  the  New  Yorker  retorted. 
"To  give  you  an  idea  how  fast  we  are  let  me 
tell  you  that  the  day  before  yesterdav  they  be- 
gan building  a  20-story  aparttiient  on  our 
block  and  this  morning  they  were  dispossess- 
ing some  of  the  tenants  for  being  behind  with 
their  rent." 
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RAILWAYS.     STEAM     AND      ELECTRIC 


Alabama. 

U  IS  c.xpcctcil  tliiil  the  Louisville  &  Nash- 
ville R.  R..  \V.  H.  Courteiiny,  Chief  Engineer, 
Louisville,  Kv.,  will  shortly  announce  plans 
for  ailditional  double  track  work  on  its  main 
line  from  Nashville  to  Mobile.  This  company 
already  has  a  large  amount  of  double  track 
work  "under  wav  and  it  is  expected  that  the 
new  work  will  call  for  the  expenditure  of  an 
additional  flDOCOOO. 

.\  project  is  under  consideration  m  De- 
catur and  Huntsville  for  the  building  of  an 
interurban  line  to  comicct  the  two  places.  The 
plan  includes  a  highway  toll  bridge  over  the 
Tennessee  River  The  Business  Men's  Club 
of  Huntsville.  .Ma.,  is  reported  to  have  taken 
up   the   matter. 

The  Pensacola,  Mobile  &  New  Orleans  Ry., 
now  being  constructed  across  Baldwin  County 
by  Henrv  McLaughlin  of  Pensacola,  Fla.. 
has  made  arrangements  with  the  New  Orleans, 
Mobile  &  Ohio  R.  R.  for  a  connection  at 
Mobile.  It  is  expected  that  the  Pensacola, 
Mobile  &  New  Orleans  Ry.  will  have  its  line 
completed  from  Pensacola  to  Mobile  by  mid- 
summer. .Xrrangements  are  now  being  made 
for  the  construction  of  a  drawbridge  across 
the  Mobile  river  about  one  mile  north  of  Mo- 
bile,  authorized   recently  by   Congress. 

The  Elm  wood  Cemetery  Corporation. 
Walter  Puckett.  manager,  Birmingham,  Ala., 
has  had  surveys  made  for  a  street  car  line 
from  Elmwood  Station,  corner  of  Canal  St. 
and  Tuscaloosa  .\ve.,  down  the  Mantevallo 
road  to  Elmwood  cemetery.  The  cost  of 
building  the  line  will  be  borne  by  the  ceme- 
tery corporation. 

6.  D.  Smith  and  C.  W.  Zimmerman,  Mo- 
bile, .Ma.,  are  planning  to  construct  a  lumber 
railroad  to  open  up  a  tract  of  timber  land  in 
Choctaw  County  for  their  new  mill  now  being 
built  at  Womach   Hill. 

Representatives  of  New  York  capitalists 
have  been  over  the  Union  Springs  &  North- 
ern Ry.,  with  a  view  to  financing  the  comple- 
tion of  the  road  to  Milstead.  W.  M.  Blount, 
Union   Springs,   .Ma.,  is  President. 

Arizona. 

The  Phoenix  Street  Ry.  Co..  S.  H.  Mitchell. 
manager.  Phoenix,  is  planning  to  relay  its 
tracks  from  0th  St.  to  13th  .-Vve.  when  the 
citv  starts  to  pave  those  streets. 

Officials  of  the  El  Paso  &  Southwestern  Sys- 
tem, Walter  Douglas,  Vice  President,  Bisbee, 
.\riz.,  are  reported  to  have  made  definite  an- 
nouncement that  the  line  will  be  extended 
from  Benson  to  Tucson,  paralleling  the  South- 
ern Pacific. 

The  Phoenix  &  Eastern  R.  R.  (.Arizona 
Eastern  R.  R..  L.  H.  Long,  Chief  Engineer, 
Tuc-on.  .\riz.)  has  work  underway  relaying 
12  miles  of  Phoenix  &  Eastern  track,  be- 
tween Kelvin  and  Hayden,  and  the  removal 
of  about  3%  miles  of  road,  from  Hayden  to 
Winkelman.  from  the  present  roadbed  to 
higher  ground,  about  200  yds.  to  the  north- 
ward. 

Arkansas. 

The  State  Board  ot  Railway  Incorporators 
has  granted  a  one-year  extension  to  the  Mis- 
souri. .Arkansas  &  Southwest  Ry.  to  complete 
20  per  cent  of  its  line.  The  work  on  this 
road  has  been  tied  up  by  one  of  the  stock- 
holders, who  had  brought  suit  in  the  fed- 
eral court  to  have  the  road  thrown  in  the 
hands  of  a  receiver,  Thi.s  suit  was  recently 
dismissed  and  the  Board  of  Directors  have 
stated  that  there  is  now  nothing  to  prevent  the 
work  going  forward  rapidly. 
California. 

J,  S,  Balc=,  Fresno.  Chief  Engineer  of  the 
Fresno.  Coalirga  &  Tidewater  Co..  has  started 
surveys  for  the  projected  route  of  the  pro- 
posed Fresno.  Coalinea  S:  Monterey  R,  R. 

The  Southern  Pacific  is  contemplating  the 
immediate  extension   of  its  electric   system   in 


the  east  shore  district  of  Oakland,  and  the 
residents  along  the  right  of  way  have  already 
been  ordered  to  vacate  that  the  work  may 
start  at  once. 

It  has  been  announced  unofficially  in  Prince- 
ton, Cal,,  that  the  Southern  Pacific  Ry.  Co, 
will,  this  year,  construct  tlic  brancli  from  Ar- 
buckle  to  Hamilton  City  through  Colusa  and 
Princeton,  William  llood,  San  Francisco, 
Cal..  is  Chief  Engineer. 

A  crew  of  surveyors  is  working  for  the 
Southern  Pacific  between  Suisun,  Cal.,  and 
Benicia  along  the  present  right  of  way  and  it 
is  understood  that  they  are  laying  out  the 
stakes  for  the  double  tracking  of  the  road 
from  Benicia  to  -Sacramento.  The  culverts 
and  bridges  across  the  tule  and  sloughs  be- 
tween Suisun  and  the  other  city  are  already 
completed  to  accommodate  double  track.  The 
company  is  to  build  a  third  track  between  Oak- 
land and  Port  Costa  to  accommodate  freight 
trains  only.  The  freight  track  will  be  ex- 
tended as  far  as  Antioch,  and  will  serve  all  of 
the  big  shipping  and  manufacturing  plants 
along  the  Contra  Costa  bay  shore  line. 

Information  from  Loomis,  Cal.,  states  that 
sub-contractors  on  the  Southern  Pacific  cut- 
off in  Placer  County,  between  Rocklin  and 
Colfax,  are  shipping  large  quantities  of  con- 
struction materials  from  Loomis  to  Truckee. 
and  Laughton  to  be  used  in  double  tracking 
the  main  line  from  Laughton  to  Winsted,  a 
distance  of  28  miles.  The  line  is  already 
double-tracked  from  Reno  to  Laughton,  a  dis- 
tance of  seven  miles,  and  from  Truckee  to 
Winsted,  a  distance  of  three  and  one-half 
miles,  and  the  work  now  to  be  undertaken  will 
mean  the  doubling  of  the  track  all  the  way 
from  Sparks  to  Truckee,  which  is  a  part  of 
the  big  project  for  doubling  the  system  all  the 
way   from  Ogden  to  the  coast. 

Ties  and  other  materials  have  been  stored 
at  Hawthorne  preparatory  to  the  lieginning 
of  construction  work  on  the  7  mile  cutoff  of 
the  Pacific  Electric  Co.,  of  Los  .\ngeles,  be- 
tween   Hawthorne    and    Watts. 

Information  has  been  received  from  Mecca. 
Cal..  to  the  effect  that  it  is  expected  that  active 
construction  work  will  be  started  on  the  pro- 
posed railroad  from  Mecca  to  the  iron  mines 
in   Eagle  Mountains. 

The  Southern  Pacific  R.  R.  Co.  has  pur- 
chased several  strips  of  land  between  Santa 
Clara,  Cal.,  and  College  Park  on  the  west  side 
of  the  present  tracks  and  now  has  an  abund- 
ance of  room  for  the  contemplated  improve- 
ments to  San  Jose. 

The  status  of  plans  for  supplies  for  the 
construction  of  the  Geary  St.  municipal  street 
railway  in  San  Francisco  was  as  follows  on 
Feb.  11:  Contract  No.  1. — For  furnishing 
and  delivering  steel  rails.  Contract  awarded 
to  the  Penn  Steel  Co.  bv  the  Board  of  Pub- 
lic Work  on  Nov.  30.  1910,  at  the  following 
prices  f.  o.  b.  factory :  Steel  grooved  girder 
rails.  $34.24  per  gross  ton ;  steel  guard  rails, 
$44.2.5  per  gross  ton.  Three  hundred  and 
ninety-nine  tons  of  rails  have  been  shipped. 
Contract  No.  2 — For  furnishing  and  delivering 
joints,  plates  and  rail  fastenings.  Plans  and 
siecifications  prepared  and  cost  estimated  at 
$18,000.  Bids  received  on  March  1,  by  the 
Board  of  Public  Works.  Contract  No.  3— 
For  furnishing  and  delivering  rail  bonds. 
Plans  and  specifications  completed  and  cost 
estimated  at  $-5,000.  Bids  received  on  March 
I.  bv  the  Board  of  Public  Works.  Contract 
No. '  4 — For  furnishing  and  delivering  wire. 
Plans  and  specifications  completed  and  cost 
estimated  at  $8,000.  Bids  received  on  March 
1.  by  the  Board  of  Public  Works.  Contract 
No.  .5— For  furnishing  and  delivering  special 
track  work.  Plans  and  specifications  com- 
pleted. Cost  estimated  at  $(j0,000.  which 
amount  the  Board  of  Supervisors  have  been 
rcipiested  to  set  aside.  Contract  No.  6 — For 
furnishing  and  delivering  trolley  poles.  Plans 
and    specifications    completed    and    cost    esti- 


mated at  $17,000.  Bids  received  on  March 
1,  by  the  Board  of  Public  Works.  Contract 
No.  7 — For  furnishing  and  delivering  cast- 
iron  trimmings  for  trolley  poles.  Plans  and 
specifications  20  per  cent  completed.  Contract 
No.  8 — For  furnishing  and  delivering  red- 
wood railroad  ties.  Specifications  completed 
and  co.st  estimated  at  $17,000,  Bids  will  be 
received  on  March  8,  by  the  Board  of  Public 
Works,  Contract  No,  10 — For  furnishing  and 
delivering  tie  bars  and  nuts.  Plans  and  speci- 
fications completed  and  cost  estimated  at  $3,- 
000,  Bids  received  on  March  1,  by  the  Board 
of  Public  Works.  Contract  No,  11 — For  fur- 
nishing and  delivering  street  cars.  Plans  and 
specifications  30  per  cent  completed.  Con- 
tract No,  12 — For  furnishing  and  delivering 
line  material.  Specifications  1.5  per  cent  com- 
pleted. Contract  No.  13 — For  hauling  rails. 
Cost  estimated  at  $6,000.  Bids  received  on 
Feb.  17.  by  the  Board  of  Public  Works.  M. 
Marsden   is   City  Engineer  of   San   Francisco. 

Colorado. 

The  Colorado  Midland  Ry..  F.  F.  Mallon. 
Chief  Engineer,  Colorado  City.  Colo.,  is  re- 
ported to  be  having  estimates  made  of  the 
cost  of  electrifying  the  middle  division,  in 
which  Hagerman  Pass  is  situated. 

The  Laramie,  Hahn"s  Peak  &  Pacific  R.  R., 
which  is  building  southwest  from  a  connec- 
tion with  the  main  line  of  the  L^nion  Pacific 
at  Laramie,  Wyo.,  toward  Colorado,  is  said 
to  be  making  preliminary  plans  to  extend  its 
line  entirely  across  the  northwestern  part  of 
the  State  to  a  connectidn  with  the  Denver 
and  Rio  Grande  and  Colorado  Midland  lines 
at   Grand   Junction. 

Florida. 

The  city  of  Pensacola,  Fla..  has  granted  a 
franchise  to  Megargel  &  Co.,  b  Nassau  St., 
New  York  City,  giving  the  proposed  Gulf, 
Florida  &  .\labama  R.  R.  rights  in  that  city. 
This  road,  as  noted  in  our  Feb.  8  issue,  is  to 
be  constructed  from  Pensacola  to  the  coal 
fields  of  .\labama. 

Georgia. 

®R.  M.  Walker,  Atlanta,  Ga..  has  been 
awarded  the  contract  by  the  Southern  Ry. 
for  the  construction  of  the  new  inbound 
freight  station  and  office  building  to  be  built 
on  its  property  fronting  on  Madison  Ave.  and 
running  from  Mitchell  St.  to  Peters  St.,  at 
-\tlanta.  The  three-story  portion  of  the  build- 
ing, which  will  be  464  ft.  in  length  and  .50  in 
width,  will  be  constructed  entirely  of  rein- 
forced concrete,  while  the  six-story  office 
building,  232  ft.  in  length  and  .50  ft.  in  width, 
will  be  of  steel  skeleton,  concrete  floors  and 
pressed   brick   finish. 

The  Tennessee,  .\labama  &  Georgia  R.  R., 
which  is  composed  of  the  Chattanooga  South- 
ern and  several  other  lines,  has  issued  $5,- 
000.000  of  bonds  to  provide  for  the  extension 
of  the  road.  The  first  issue  will  be  for  $1,- 
■500,000,  and  this  money  will  be  used  in  im- 
proving the  road  and  making  all  necessary 
repairs  to  put  it  in  first-class  shape.  The  bal- 
ance of  the  bonds.  $3,500,000.  will  be  issued 
later,  and  will  be  used  for  building  the  new 
road  contemplated  by  the  management  of  the 
road.  C.  H.  Fisk,  Chattanooga,  Tenn.,  is 
Chief   Engineer. 

Citizens  of  Millen  have  appointed  a  com- 
mittee to  confer  with  a  committee  from  Syl- 
vania  in  regard  to  the  building  of  a  railroad 
from  Millen  to  Sylvania  to  connect  with  the 
Brinson  road. 

The  promoters  of  the  Hawkinsville  &  West- 
ern R.  R.  have  applied  to  the  State  Railroad 
Commission  for  permission  to  issue  $300,000 
in  stocks  and  bonds  to  bui'd  the  proposed 
22-mile  line  to  connect  Hawkinsville  and 
Perry.  The  promoters  will  utilize  an  old  road- 
bed of  a  former  venture  to  Grovania  in 
Houston  county,  and  which  crosses  the  Geor- 
gia  Southern   and   Florida   at  that   point.     .\t 


•J-  indicates  work  now  open  for  bids.     '?'  indicates  a  contract  let  recently. 
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Hawkinsville  the  new  road  will  connect  with 
the  Southern  and  Wrightsville  .S:  Tennille. 
and  at  Perry  with  the  Central. 

Illinois. 

Negotiations  between  the  citizens'  conniiit- 
tee  and  officials  of  the  Rock  Island  &  South- 
ern Ry.,  W.  W.  McCullough,  General  Man- 
ager. Monmouth,  III,  with  reference  to  the 
construction  of  a  belt  line  into  the  heart  of 
Rock  Island,  111.,  are  still  pending. 

Surveyors  for  the  branch  line  of  the  Chi- 
cago &  Northwestern  Ry.  from  Peoria  to  the 
railroad  company's  coal  fields  in  Macoupin 
county,  were  recently  working  in  the  vicinity 
of   .Sweetwater. 

Residents  of  Maywood,  River  Forest  and 
Oak  Park,  suburbs  of  Chicago,  are  advocating 
a  double  loop  of  the  Metropolitan  and  Chi- 
cago &  Oak  Park  elevated  roads  to  relieve 
the  traction  situation  in  the  western  suburbs. 
The  proposed  plan  is  to  e.xtend  the  line  of 
the  Metropolitan  so  as  to  run  through  For- 
est Park  and  Maywood  and  return  through 
River  Forest  and  Oak  Park.  The  plan  for 
the  Chicago  &  Oak  Park  line  is  to  e.xtend  it 
and  construct  a  loop  at  River  Forest,  turning 
north  near  the  Desplaines  River  and  return- 
ing to  the  main  line  by  way  of  Chicago  and 
Lombard  Aves..   Chicago. 

The  Galesburg  &  Great  Eastern  Ry.  Co., 
347  Main  St.,  Galesburg,  111.,  is  reported  to  be 
making  good  progress  with  the  preliminary 
work  for  the  construction  of  its  proposed 
interurban  line  to  connect  Galesburg  with  Wa- 
taga.  Victoria  and  other  eastern  points. 

The  St.  Louis,  Peoria  &  Northwestern  Ry.. 
a  subsidiary  company  of  tlie  Chicago  '& 
Northwestern  Ry..  has  filed  its  articles  of 
incorporation.  The  capital  stock  is  $'2.'j,000. 
The  coinpany  has  been  organized  to  build 
the  proposed  C  &  N,  line,  wdiich  is  to  run 
from  a  point  in  or  near  Peoria  in  a  south- 
erly direction  through  the  counties  of  Peoria. 
Pazewell,  Mason.  Menard,  .Sangamon  and 
through  Macoupin  to  a  connection  with  the 
Macoupin  county  railway  at  a  point  2%  miles 
south  of  Girard  in  the  county  last  named. 
The  incorporators  and  the  board  of  directors 
are  Marvin  Hughitt,  Chauncey  Kepp.  Byron 
L.  Smith,  John  V.  Farwell,  William  .A.  Gard- 
ner and  John  D.  Caldwell,  all  of  tlie  Chicago 
X-    .\ortliwestern    Ry 

Indiana. 

The  Lake  Shore  &  Michigan  Southern  Ry. 
has  been  making  surveys  at  Fort  Wayne,  with 
the  view,  it  is  reported,  of  enlarging  its  yards 
at   that  city. 

Iowa. 

The  Iowa  Falls  Oimniercial  Club,  Frank 
E.  Foster,  Secretary.  Iowa  Falls.  Li..  is  tak- 
ing preliminary  steps  to  ascertain  the  feasi- 
liility  of  constructing  an  interurban  line  from 
Iowa  Falls  to  Jewell,  and  on  to  Sioux  City, 
and  thence  southwest  to  Boone. 

The  Iowa  City,  Ottumwa  &  Southwestern 
Interurban  Ry..  Iowa  City,  has  completed  its 
second  survey,  and  the  engineers  have  re- 
turned to  Iowa  City.  The  new  line  takes  in 
the  cities  of  Kinrose,  Sigourney  and  Hedrich. 
The  promoters  of  the  line  have  been  in  con- 
ference with  the  construction  company  and 
the  bonding  house,  and  it  is  said  that  as  soon 
as  a  choice  is  made  of  the  two  lines  sur- 
veyed, construction  work  will  be  started. 

Good  progress  is  reported  as  being  made 
with  the  promotion  work  for  the  new  electric 
railway  from  Forest  City  to  Mason  City,  via 
Fertile.  This  project  is  being  promoted  by 
Harry   J     Folts  of   Minneapolis,   Minn. 

The  Chicago,  Rock  Island  &  Pacific  Ry.. 
through  a  subsidiary  company — the  St.  Paul 
Si  Kansas  Cit"  Short  Line — has  acquired  the 
St.  Paul  &  Des  Moines  R.  R.,  which  ope- 
rates a  line  from  Des  Moines  to  Ma- 
son City,  la.  .\t  the  latter  point  connec- 
tion is  made  with  the  Chicago-,St.  Paul  line 
of  the  Rock  Island.  From  .'Mlerton  on  its 
Chicago-Kansas  City  line,  the  Chicago.  Rock 
Island  and  Pacific  will  build  a  new  line  G8 
I. files  long  northerly  to  Carlisle,  near  Des 
Moines.  By  the  purchase  of  the  St.  Paul  & 
lies    Moines    R.    R.    and    the    construction    of 


the  new  line  the  Rock  Island  will  secure  the 
shortest  route  between  Kansas  City  and  St. 
Paul.  It  is  believed  that  the  construction 
of  the  .'Mlerton-Carlisle  line  will  be  started 
-hortlv.  J.  B.  Berrv.  Chicago.  Til.,  is  Chief 
Rngineer,  C,  R    I,  &  P.  Ry 

Kansas. 

The  .Midland  Valley  R.  R.  is  preparing  to 
begin  work  on  the  construction  of  its  exten- 
sion from  .Arkansas  City  to  Wichita.  Bond 
issues  for  th'is  extension  were  voted  on  Feb, 
14  by  Sedgwick  County,  the  City  of  Wichita 
and  various  towns  along  the  route.  It  is  be- 
lieved that  grading  work  will  be  started 
shortly,  and  the  -"lO  miles  of  line  completed 
this  summer.  It  is  stated  that  the  coinpany 
will  do  most  of  the  work  itself,  with  the  ex- 
ception of  some  of  the  most  difficult  grad- 
ing. The  construction  of  the  line  will  be  in 
charge  of  Charles  Kaighn,  Chief  Engineer. 
Beacon  BIdg.,  Wichita.  Kan. 

The  city  of  Kinsley  held  an  election  on 
Feb.  20  to  vote  on  issuing  bonds  for  $50,00fl 
to  aid  the  construction  of  the  Wichita,  Kins- 
ley Scott  City  &  Denver  .Air  Line  Ry.  This 
road  has  construction  work  under  way  and 
expects  to  have  .30  miles  of  line  completed 
from  Turon  to  Fillsburg  by  harvest  time. 
To  earn  the  $.50,000  bonus  the  railway  must 
have  in  operation  a  line  of  railway  from 
Turon  to  Kinsley.  fiO  miles  and  must  ex- 
pend $.50,000  for  terminals  in  Kinsley.  The 
date  set  for  the  accomplishment  of  these 
things  is  December  31,   1912. 

The  Missouri  River,  Great  Bend  &  West- 
ern R.  R.  Co.,  of  Great  Bend,  Kan.,  has  been 
organized  with  a  capital  stock  of  $.5,000,0000 
and  proposes  to  construct  railroads  as  fol- 
lows: From  the  Missouri  River  to  Great 
Bend,  Kan.  :  from  Great  Bend  to  Denver, 
Colo.,  and  from  Great  Bend  to  Panhandle, 
Tex.  estimated  length  of  line  from  the  Mis- 
souri River  to  Panhandle,  Tex.,  7n0  miles; 
from  Great  Bend  to  Denver,  400  miles. 

The  City  Council  of  Chanute,  Kan,  has 
granted  a  franchise  in  that  city  to  D.  H.  Sig- 
gins  of  Warren,  Pa.  This  franchise  is  to  be 
used  in  connection  witli  the  proposed  inter- 
urban system  from  Cherryvale  to  lola.  The 
franchise  provides  that  cars  must  be  in  op- 
eration within  two  years,  ^Ir.  Siggins  is  the 
head  of  the  Union  Traction  Co,,  which  built 
a  line  connecting  Coffeyville,  Independence 
and  Cherryvale,  in  Montgomery  county,  and 
of  the  company  which  has  a  line  connecting 
.Arkansas  City  and  Winfield  in  Cowley  county, 

Kentucky. 

Surveys  are  to  be  started  shortly,  it  is 
stated,  for  the  projected  route  of  the  Mt. 
Sterling  Short  Line  R.  R.  This  road  is  re- 
ported as  being  backed  bv  Judge  H.  Clav  Mc- 
Kee.  of  Mt.  Sterling,  Ky.,  and  O.  G.  Wales, 
of  Toledo.  O.  It  is  to  extend  from  Mt.  Ster- 
lina-  to  either  Paris,  Carlisle  or  Cynthiana,  Ky 

The  Louisville  &  Nashville  R.  R.  is  said 
to  he  working  out  plans  to  extend  the  Frank- 
fort &•  Cincinnati  Ry.  from  Paris  along  the 
route  ori.ginally  surveyed  for  the  old  Ken- 
tucky Midland  to  unopened  territor\  in  Mor- 
gan   Coinitv. 

The  Loiiisville  &  Nashville  K  K.  W,  H. 
Courtenay,  Chief  En.gineer.  Louisville.  Ky., 
has  for  some  time  been  nlainiing  to  double 
track  its  line  through  Newport.  Ky.  The 
company  is  now  said  to  have  secured  the  nec- 
essary   land    to    permit    of    thi>;    iniprnvenient. 

The  route  of  the  proiected  electric  railway 
between  Slielbyville  and  Mt,  Eden  has  Iieen 
outlined  as  follows  bv  the  promoter.  Capt. 
X,  B.  Waugh  of  Shelliyville  :  .Mong  the  Mt. 
Eden  pike  to  Doss  Payne's  residence,  then 
clown  the  Ravine  to  Jeptha  Creek,  through  the 
Payne  and  Jeffs  farm,  across  Ed  Wise's  to 
Beech  Creek,  then  through  George  Ma- 
huron's,  striking  the  pike  again  at  James 
Carpenter's,  and  following  it  from  that  point 
to  .VTt.  Eden,  .At  im  point  does  the  propecled 
line  leave  the  jiike  more  than  a  quarter  of  a 
mile,  .A  considerable  part  nf  the  right  of  way 
has  been  promised. 

The  Kentucky  Mi.lland  R  R.,  .M,  M.  Wheel- 
er. Chief  Engineer,  Central  City,  Ky.,  is  con- 
sidering building  a   13-mile  extension  so  as  to 


reach  iMadisonville.  Ky.  .Mass  meetings  have 
been  held  at  Madisonville  to  take  steps  for 
securing  the  extension. 

Track  laying  on  the  Kentucky  Highlands 
R.  R.  has  been  started  and  will' probably  be 
completed  by  March  1.5.  It  is  expected  that 
the  road  can  be  placed  in  operation  from 
Frankfort   to   Versailles  by   April   1.5. 

.Advices  from  Bristol,  fenn..  state  that  the 
Consolidated  Coal  Co.,  in  furtherance  of  its 
plan  to  develop  100,000  acres  of  coal  lands 
111  the  Elk  Horn  region  of  eastern  Kentucky, 
near  the  Virginia  and  Tennessee  border,  has 
recorded  at  Whitesburg,  Ky.,  a  mortgage  for 
$4(1,000,000.  The  money  realized  on  this  mort- 
gage will  be  used  in  developing  the  properties 
of  the  company.  The  works,  as  previously 
noted,  include  the  construction  of  .3.5  miles 
of  railway,  the  opening  of  a  number  of  mines, 
the  construction  of  an  extensive  coke  plant 
and  the  building  of  numbers  of  miners' 
houses. 

Louisiana. 

Construction  work  is  to  be  started  this 
spring  at  Donaldsonville  for  the  proposed 
new  motor  car  line,  and  it  is  expected  that  this 
line  will  be  in  operation  to  Thibodaux  by 
October,  Charles  Maurin.  Donaldsonville, 
La.,  is  Treasurer  of  the  company. 

The  New  Orleans,  Mobile  &  Chicago  Ry., 
VV.  F,  Owen,  General  Manager,  Mobile,  Ala.! 
IS  reported  to  be  planning  to  soon  begin  con- 
struction work  on  the  extension  of  its  line 
through  Tennessee  to  the  Ohio  River  at  either 
Paducah    or    Evansville, 

Maine. 

The  Railroad  Ccmimiltee  (if  the  House  has 
favorably  reported  the  bill  to  permit  the  Ban- 
gor &  Aroostook  R.  R.,  M.  Burpee,  Chief  En- 
gineer, Houlton,  Me.,  to  construct  a  1.57-mile 
extension  from  West  Sebois  to  St.  Fran- 
cis, There  is  not  much  doubt  but  that  the 
legislature  will  pass  the  bill. 

Maryland. 

The  City  Council  of  Frederick,  .\Id,,  has 
granted  the  Frederick  R.  R.  Co.  authority  to 
make  a  number  of  extensions  in  the  southern 
[lart  of  the  city. 

The  Commissioners  of  Montgomery  Coun- 
t\.  have  granted  to  the  Washington',  West- 
minster &  Gettysburg  R.  R.  Co,  a  permit  to 
construct  a  railroad  through  .Montgomery 
County  and  to  cross  the  public  roads  wher- 
ever necessary,  the  understanding  that  all 
crossings,  wherever  practicable,  be  carried 
overhead  or  underground.  The  road  through 
the  county  will  extend  from  below  Four  Cor- 
ners to  Burnt  Mills,  to  Colesville,  to  Sandy 
Springs.  The  surveys  have  been  completed 
and  the  work  of  grading  was  started  several 
months  ago,  but  was  stopped  by  the  Public 
Service  Commission  because  of  the  failure 
of  the  company  to  comply  w^ith  certain  re- 
quirements. It  is  understood  the  work  of 
construction  will  be  resumed  soon, 

Michigan. 

The  Detroit,  Bay  City  &  Western  R.  R,, 
Wm.  N.  Boyd,  Chief  Engineer,  Bay  City,  has 
several  routes  under  consideration  for  an  ex- 
tension and  it  is  believed  that  surveys  of  one 
iif  these  will  be  undertaken  shortly. 

The  injunction  proceedings  brought  against 
the  errand  Trunk  Ry.  have  lieen  settled  and 
that  road  can  now  proceed  with  the  conxtnic- 
tion  of  tracks  south  of  Kalamazoo  to  Grand 
Rapids. 

We  are  advised  that  the  grading  work 
on  the  Rogers  City  branch  of  the  Detroit 
&  i\Iackinac  Ry.  is  very  light  ami  that  the 
company  it  doing  work  itself.  The  branch  will 
be  14  miles  long  and  is  to  be  placed  in 
operation  by  June  1.  J.  D.  Hawks.  Detroit, 
Mich.,  is  Vice  President  and  General  Mana- 
ger, 

The  City  Council  ol  Lansing  has  exlended 
the  time  limit  for  the  Michigan  United  Rys. 
for  double  tracking  Michigan  .-Ave,  east  from 
the  Michigan  Central  R,  R,  to  the  citv  lim- 
its, until  Jan,   I.   1012. 

The  Duluth.  South  Shore  &  .Atlantic  Rail- 
road  is   planning   the   expenditure   of   a   large 
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amount  of  money  lh,s  year  lor  betterments 
renewals  and  ad.litional  motive  povver  and 
rollinc  stock.  It  is  said  that  the  work  under 
conteniplation  inchides  the  relaying  of  a  largo 
amount  of  the  system  with  jie^v'.",  ft^-eV  ) ; 
D.  Simar.  Marquetc,  Midi.,  is  Chief  EngiiKcr. 

Minnesota. 

The  citizens  of  Bricelyn.  Minn.,  have  raised 
<;i  -JOO  of  a  S-2.."iOO  honus  for  the  proposed  in- 
Jeriirban  line  from  .Mbert  Lea  to  Worthinglon 
which'"  being  promoted  by  W.  H.  Kmght,  ot 

Chicago,  111.  „  ■       r~      w   ^ 

The  St.  Paul  Railway  Promotion  Co..  \V.  i-. 
Son,  tag.  General  Manager.  St.  Paul,  Mmn 
haT  completed  the  survey  for  its  projected 
line,  the  St.  Paul  Southern  Electric  Rv-  '"^f " 
St  Paul  to  Lake  City,  with  an  extension  to  the 
state  camping  grounds,  a  few  miles  .beyond 
\s  projeeedrthe  new  electric  line  will  cross 
ihe  Mississippi  River  at  Nininger,  about  three 
mTle  above  Hastings,  traversing  Freeborn 
Island  V  bill  authorizing  the  St.  Paul  Ka:l 
vaA-  Promotion  Co.  to  build  a  bridge  across 
the  Mississippi  River  at  this  place  is  now  be- 
fore  Congress. 

Duluth  and  the  Ranges. 

HV    PETER   E.    ME.\GHER. 

C  H  Vaughan  of  the  fiscal  departnuni  ..f 
the  Dan  Patch  Electric  Ry.  was  a  caller  a  uu 
davs  ago  He  st.ated  that  they  were  prog--"?" 
iW  ven  nicelv  with  the  construction  ot  their 
ro^d  ami  hope  to  have  the  same  completed  ,n 

"■^d^'ardT/inXt  representing  tl.  Bucyrus 
Stean    ShovelCo.,  was  a  caller.     Business  , 
very   good    in   the    shovel   hue   at   the   present 

"T'  G  Pastoret  of  the  Pastoret-Lawrence 
Co  was  a  caller  a  few  days  ago  and  stated 
that  they  had  already  secured  °ne  or  two  on- 
iracts  for  the  coming  season  and  that  tlieir 
work    for    last    year    turned    out    very    mcely 

They  built  last  year  58,500  ft-nlf^It     o     '^a 
ft     of    water    mains    and    10,000    tt     ot    gas 
mains.     They  expect  to  do  a  great  deal  more 
than  that  the  coming  year. 

C  T  \  Morris  of  Morns  &  Shepard  was  a 
caller  and  he  stated  that  at  the  present  time 
he  had  nothing  definite  to  announce  regarding 
their  coming  season's  operations. 

C  Fredricks.  railroad  contractor,  who  has 
some  work  on  the  Canadian  Northern  near 
Duluth.  was  in  the  city  recently.  He  said  he 
had  one  shovel  working  on  the  Canadian 
Northern  at  the  present  time  and  he  was  in 
hopes  of  completing  this  work  before  the  1st 

of  March.  , 

H  \  Lewis,  assistant  general  passenger 
agent  of  the  Soo  Railway  Co..  was  a  caller  af 
this  office  recently  and  mentioned  the  tact 
that  he  thought  that  their  company  would  do  a 
CTreat  deal  of  construction  work  this  season. 
°  Fred  Hallidav  of  the  Winston-Dear  Co., 
stripping  contractors  on  the  range,  has  re- 
turned from  a  six  weeks'  visit  m  the  south. 

John  Dunlavev,  general  superintendent  for 
the  Duluth  &  Northeastern  Ry.  Co..  was  a 
caller  at  this  office  a  few  days  ago.  They  are 
not  doing  any  construction  work  at  the  pres- 
ent time  and  do  not  contemplate  any. 

H  A.  Conolly,  superintendent  for  Butler 
Brothers  Co.,  one  of  the  largest  stripping  con- 
tractors on  the  Iron  Range,  was  a  caller  a  few 
days  ago.  Thev  are  going  to  start  on  one  of 
their  new  contracts  about  April  1.  This  work 
consists  of  stripping  the  Longyear  Mine, 
amounting  to  about  4.000,000  cu.  yds. 

Thomas  Walsh  of  the  Johnson-Carey  Co., 
contractors,  was  a  caller  at  this  office  a  few 
days  ago.  He  reported  that  all  of  their  con- 
tracts were  in  very  good  shape  and  that  the 
coming  season  looked  pretty  good  to  them. 

The  Interstate  Dredge  &  Dock  Co.  of  Du- 
luth. which  was  awarded  a  contract  by  the  city 
of  Superior  for  constructing  a  viaduct 
amounting  to  about  $50,000,  has  already  start- 
ed on  the  same. 

The  Roberts-Kingston  Contracting  Co.  of 
Duluth,  which  has  a  large  stripping  contract  at 
the  Union  ?vTine  near  Virginia,  was  .nwnrdeil  a 
very  nice  crntract  the  other  day  by  the  Repul 


lie  Iron  &  Steel  Co.  for  the  loading  of  about 
:WO,000  tons  of  ore.  This  amount  is  to  be 
loaded  during  the  coming  season. 

L.  J.  Micka,  purchasing  agent  for  the  Win- 
ston-Dear Co.,  w-as  a  caller  at  this  office  re- 
cently. He  was  here  on  a  few  days'  \  isit  and 
left  for  their  work  on  the  range. 

Tt  has  been  rumored  around  Dululh  receiitly 
that  the  Duluth.  Missabe  &  Northern  Ry.  Co. 
had  awarded  a  contract  for  railway  construc- 
tion to  the  Winston-Dear  Co.  .\t  ihe  time  ot 
writing  this  letter  this  rumor  cannot  be  con- 
I'lrnKnf,  but  it  would  not  surprise  the  writer 
verv  much  but  what  it  is  true. 

There  are  also  some  rumors  up  lierc  that  the 
Canadian  Northern  Ry.  Co.  is  going  to  build 
a  line  from  Port  .\rthur  to  Tower.  Minn.,  to 
tap  tlie  iron  country  there.  This  rumor  sounds 
feasible  and  would  give  the  Canadi;in  North- 
ern a  large  ore  haulage  out  of  that  territory. 
If  this  road  is  built  it  will  be  started  this 
spring. 

Men  arc  ([uitc  ])leiitiful  in  Duluili  at  the 
present  time,  and  from  now  on  wili  continue 
to  increase,  as  a  lot  of  the  small  lumber 
camps  will  be  closing  up,  and  men  will  be 
flocking  to  the  city  looking  for  railroad  and 
city  work. 

Missouri. 


Tentative  plans  .ire  under  consideration  for 
the  building  of  an  interurban  line  from  Chilli- 
cothc  and  Trenton.  J.  .\.  Dawson.  Chillicothe. 
Mo.,  is  interested. 

The  Manufacturers  R.  R.  Co.  of  St.  Louis 
has  purchased  a  site  on  Barton  St..  St.  Louis, 
for  a  freight  depot,  thus  making  four  freight 
yards  which  this  company  will  have  between 
Dorcas    St.    and    Chouteau   Ave. 

Kansas  City,  Mo.,  and  Vicinity. 
(regular  correspondence.  ) 
One   of   the   most   important   contracts   ever 
let  in  Kansas  City  was  awarded  Fel).  18  when 
the   L.  J.   Smith   Construction   Co.,  Commerce 
Building    Kansas   Citv,   secured   the   work   ot 
building    the    Kansas    City-St.    Louis    electric 
railroad.     This  is  the  work  that  has  been  men- 
tioned   in    our    columns    several    times    in   the 
past  few  weeks.    The  first  line  of  road  wiU  be 
from    Kansas    City    to    Columbia,     Mo.,     140 
miles,  and  will  be  constructed  iimnediately.     .a 
double    track    the    entire    distance,    a    splendid 
road  bed  and  a  low  grade  insure  the  very  best 
of  service.     While  the  contract  figures  are  not 
available,   it   is   stated   they  are  not    far   from 
$10  0110.000      There    are    nearly    11,000.000    cu. 
yds'  of'  earth  to  be  moved,  besides  2,000,000  cu. 
yds.  of  solid  rock.     Two  bridges  are  to  span 
the  Missouri,  one  at  .\rrow  Rock  and  the  sec- 
ond at  St.  Charles.     The  route  of  the  road  is 
through   Independence,   Blue   Springs.   Odessa, 
Hiayinsville,   Marshall,   crossing   the   Missouri 
River  at  Arrow  Rock,  New  Franklin.  Colum- 
bia.   Stevens'    Store.   McCredie,   Wilhamslnirg, 
Mineola    Springs.    New   Florence,    Warrenton. 
From  the  latter  place  there  are  two  surveys  to 
St    Louis,  one  bv  way  of  St.  Charles  and  the 
other  bv  Weldon   Springs.     That   part  of  the 
route  is'  to  be  decided  later.     Work  is  to  start 
just  as  soon  as  weather  permits  and  by  March 
15  the  scene  along  the  right  of  way  should  be 
one    of    great    activity.      More    detailc!    news 
will   no   doubt  be   available  shortly,   when   we 
will  report  the  same  to  our  readers. 


St.  Louis  Items. 

r,Y   .\.    B.    KOENIG. 

L  J.  Smith  and  L.  .\.  Nutter  of  the  L.  J_ 
Smith  Construction  Co.  spent  a  couple  of 
days  in  town  with  us  last  week.  They  are  go- 
in"  to  resume  work  on  their  ballasting  C(m- 
tract  on  the  Missouri  Pacific  R.  R.  m  Kansas 
as  soon  as  the  weather  permits.  They  would 
have  started  last  week  if  the  blizzard  that 
swent  the  central  states  had  not  come  up._ 

The  contract  for  the  construction  of  the 
Raden  sewer  No.  1  was  awarded  by  the  Board 
of  Public  Improvements  to  the  Fruin-Colnon 
Contr.acting  Co..  St.  Louis,  Mo.,  the  lowest 
liiddir.  The  contract  price  is  $1.34.354.(14. 
Aliout  twelve  bidders  competed. 

C  F.  Nagel  will  finish  his  rock  work  on  the 
dectric   b'ne  at   Godfrev  about  March  20   and 


beein  getting  out  rip-rap  for  the  government 
sliore  protection  work  on  the  Mississippi  River 
north  of  St.  Louis.  .r,    t,    i 

The  Chicago,  Burlington  &  Quincy  R.  R.  has 
made  arrangements  with  the  Louisville  ^ 
NashN-illc  wherebv  the  road  from  Nashville. 
Ill  to  Belleville  will  be  double  tracked.  1  he 
Burlington  will  come  from  Sesser,  Franklin 
countv'  via  Du  Bois  to  Nashville  and  join  the 
Louisville  &  Nashville  at  Nashville,  111.,  lust 
west  of  the  Illinois  Southern  crossing.  _  At 
Belleville  the  Burlington  will  take  the  O'Fal- 
lon  branch  to  -Mton,  where  it  has  its  own  line 
to  the  west.  The  Louisville  &  Nashville  road 
intends  to  eventually  double  track  the  entire 
St   Louis  division. 

Costello  Bros,  secured  the  contract  fur 
150.000  yds.  of  street  and  nuiniciiial  work  in 
Indianapolis,  Ind. 

The   funeral   of   Captain   John   F.   Hvuckley. 
who   was   for  40  years  chief   engineer  of  the 
Frisco   R.   R.   system,   was  held   at   10   o'clock 
last   Wednesday   morning   from   the   residencf 
of    his    sister,    Mrs.     Howard    Watson,    5811' 
Gates   Ave.,  where  he  died   Monday  mornin;^ 
nf    nneumonia.      Services    were   conducted    b.\ 
Re\'.  Dr.  Lichliter  of  Maple  Avenue  Methodist 
Church.    Captain  Hinckley  was  born  in  Boston 
in    1848.     After   he   was   graduated    from  the 
Massachusetts  School  of  Technology  he  came 
1(1   St    Louis   and  was  chief   engineer   for  the 
I'risco    for    40    years,    with    the    exception    of 
three  years,  when   he  was   sent  to  the  Gould 
system'  to   assist  in  building  the   Cotton   Belt. 
During  the  time   he   was  with   the   Frisco  he 
practically   built    most    of    its   track.      He    en- 
ioyed     a"   wide    acquaintance    throughout    the 
so'uthwest.     Captain   Hinckley   was  very  fond 
of  books.  Mark  Twain  being  ihs  favorite  au- 
thor.    He  was  unmarried  and   is  surviveci  by 
his   sister.    Mrs.    Howard   Watson ;    his   niece. 
Miss   Martha  Watson   of   St.   Louis,   and   twn 
nephews,   Clinton   Fisk  of   Cattanooga,   Tenn.. 
and  Charles  Fisk  of  Amarillo,  Texas.     Three 
years    ago    Mr.    Hinckley    resigned    from    the 
"Frisco  and  he  has  since  maintained  a  private 
office,  where  he  was  consulted  by  some  of  the 
most  prominent  engineers  in  the  country. 

.\.  B.  Koenig  returned  from  a  week's  trip 
north  and  found  more  snow  in  St.  Louis  than 
any  place  north  of  it. 

The  new  union  station  directors  of  Kansas- 
City,  Mo.,  expect  to  call  for  bids  for  the  main 
!  ui'ldings  by  March  15.  W.  S.  Skinner  of 
Kansas'"  City,  Mo.,  is  president. 

Tom  Keating  of  Keating  Bros,  is  here  look- 
ing for  work  for  their  25  team  outfit,  which  is 
idle  at  Mt.  Carmel,  111. 

The  Edwardsville  Commercial  Club  has  ex 
tended  a  formal  welcome  to  the  newest  inter- 
urban   electric    line    leading    through    central 
Illinois,  and  the  members  have  voted  to  assist 
the  projectors  of  the  line  in  every  way  possi- 
ble.    The   road   is    the    Springfield   &    Centra! 
Electric  Railway  Co.  and  the  advance  work  is 
in   charge   of   I.   A.   Smith  of   St.   Louis.     He 
appeared    before    the    Commercial    Club    at    a 
meeting  Wednesday   night  and   explained   the 
plans  of  the  company  and  the  proposed  route, 
which   is   from   Springfield  south  through  the 
central  part  of  the  state.     From  Greenville  thr 
line   runs   through   Highland,  Marine,   -\lhani 
bra    and    Grantfork    to    Edwardsville.  _where 
connection   will   be  made   w-ith   the   McKinlev 
Alien     and    East     Side    electric    lines.      Thi. 
Springfield    &   Central    Illinois   is   opening   up 
new    but    populous    territory,    which    has    had 
heretofore     to     depend    principally    on    steam 
transportation.     The  Edwardsville  Commercial 
Club    appointed     C.    Boeschenstein.    Dent    E. 
Burroughs,  E.  A.  Keller.  W.  R.  Grossman  and 
Thos.   Williamson   a   committee   to   co-operate 
with  the  new  line. 

Gias.  W.  Grant  writes  us  from  Paris.  111., 
that  his  team  outfit  is  idle  at  that  point.  242 
\V.  Court  St.  w-ill  catch  him. 

The  contract  was  awarded  for  building  an 
'■lectric  line  between  Kansas  C'ty  and  St. 
Louis  by  the  St.  Louis-Kansas  City  Electric 
Railway'  Co.  to  the  L.  J.  Smith  Construction 
Co.  of'  Kansas  City.  The  contract  calls  for 
the  building  of  240  miles  of  road  at  an  ap- 
nroximate  cost  of  about  10  million  dollars. 
The  contract  was  awarded  on  what  is  known 


4.  indicates  work  now  open  for  bids.     ?'  indicates  a  contract  let  recently. 
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as  the  unit  system,  the  paying  of  a  certain 
price  for  each  yard  of  construction.  "I  shall 
begin  work  on  the  contract  as  soon  as  the 
weather  permits,"  Mr.  Smith  said.  That 
probably  will  be  some  time  in  March.  The 
road  should  be  finished  and  in  operation  in 
two  years,  D.  C.  Nevin,  president  of  the  St. 
Louis-Kansas  City  Electric  Railway  Co.,  said. 
The  general  offices  of  the  road  are  in  the 
Commerce  building.  John  H.  Berkshire  is 
vice-president,  B.  L.  Dorsey  second  vice-presi- 
dent, FI.  E.  Insley  secretary  and  auditor, 
Henry  V.  Johnson  treasurer  and  C.  A.  Loomis 
general  counsel.  "The  work  will  begin  at  Co- 
lumbia, Mo.,"  Judge  Nevin  said,  "and  will  ex- 
tend from  there  to  Kansas  City,  128  miles. 
The  first  work  is  to  be  done  with  a  view  to 
opening  and  developing  18,000  acres  of  coal 
land  that  the  company  owns  in  Boone  county. 
A  10  mile  branch  is  to  be  built  from  Columbia 
to  i-larrisburg,  in  the  middle  of  the  coal  field. 
With  the  coal  from  the  mouth  of  the  mines 
the  electric  power  is  to  be  manufactured  at 
low  expense,  and  our  plan  is  to  build  a  power 
line  and  wholesale  electric  power  to  all  the 
towns  on  the  road.  We  hope  to  be  shipping 
coal  into  Kansas  City  over  this  end  of  the 
road  by  next  fall.  The  part  of  the  road  from 
Columbia  to  St.  Louis  will  be  built  later.  It 
all  should  be  finished  in  two  years,  however. 
Our  plan  is  to  extend  the  Harrisburg  branch 
to  Moberly  eventually.  The  route  is  to  be 
through  Independence.  Blue  Springs,  Odessa, 
Higginsville,  Marshall,  crossing  the  Missouri 
River  at  Arrow  Rock,  New  Franklin,  Colum- 
bia, Stevens  Store,  McCredie,  Williamsburg, 
Mineola  Springs,  New  Florence  and  Warren- 
ton.  From  the  latter  place  there  are  two  sur- 
veys to  St.  Louis,  one  by  way  of  St.  Charles 
and  the  other  by  Weldon  Springs.  That  part 
of  the  route  is  to  be  decided  fater.  At  this 
time  I  cannot  say  how  we  are  to  get  into  St. 
Louis  or  Kansas  City.  That  is  to  be  an- 
nounced later.  To  build  and  equip  the  road 
will  cost  about  $50,000  a  mile.  The  bonds 
were  sold  to  a  syndicate  of  capitalists  in  Paris. 
The  financial  arrangements  are  finished. 
Trains  for  local  business  will  run  hourly, 
stopping  at  all  stations.  Four  express  trains 
daily  will  stop  only  at  the  larger  towns. 
Those  trains  will  carry  dining  and  sleeping 
cars.  They  will  be  drawn  by  big  electric  mo- 
tor engines.  The  road  will  carry  mail,  ex- 
press, passengers  and  freight,  the  freight 
train  to  be  operated  principally  at  night.  Two 
bridges  are  to  be  built  across  the  Missouri 
River  at  Arrow  Rock  and  another  near  St. 
Charles."  During  Mr.  Smith's  visit  in  St. 
Louis  last  week  he  informed  us  that  his  con- 
tract calls  for  the  removal  of  H, 000,000  yds. 
of  earth,  700,000  yds.  of  loose  rock,  700^000 
yds.  of  solid  rock,  146,000  yds.  of  concrete, 
12,000  yds.  of  reinforced  concrete,  about  6,000 
yds.  of  trestle  timber,  also  all  the  fencing  and 
track  laying.  Road  will  be  double  tracked  its 
entire  length  with  70  ton  steel,  3,000  ties  to 
the  mile. 

A  union  depot  of  two  stories  is  to  be  erect- 
ed in  Granite  City,  111.,  at  a  cost  of  $15,000. 
The  site  selected  is  Twentieth  and  Railroad 
streets.  The  main  building  will  have  a  train 
shed  nearly  200  feet  long,  covering  ten  tracks. 
Bids  were  advertised  for  last  week.  The 
structure  will  be  of  stone  and  brick  and  fire 
proof,  with  all  modern  conveniences.  The 
Chicago  &  Alton,  Big  Four,  Chicago  &  East- 
ern, Frisco  and  allied  lines  will  use  the  cen- 
tral station.  Work  on  the  contract  will  begin 
this  summer  and  will  be  completed  bv  next 
January. 

A  contract  was  awarded  bv  the  Board  of 
Public  Improvements  last  Friday  to  the  W.  F. 
Riley  Construction  Co.  for  the  second  section 
of  the  Baden  public  sewer.  There  were  eleven 
bidders  and  the  price  named  by  the  successful 
bidder  was  $162,015.80. 

Two  petitions  were  submitted  to  the  council 
last  Friday  by  Councilman  Schneiderhahn, 
which  were  sent  to  him  by  citizens,  urging  im- 
proved street  car  facilities  in  certain  portions 
'  •!  St.  Louis.  One  petition  urged  the  exten- 
:i)n  of  the  Grand  car  line  to  Carondelet  Park 
and  another  urged  action  by  the  municipal  as- 
sembly  to  give   the   residents   of   .\rloe,   Gra- 


tiut  and  Lindenwood  street  car  service.  The 
petition  stated  a  district  two  miles  square  and 
containing  a  population  of  4,000  was  depend- 
ent on  the  Frisco  R.  R.  for  transportation. 
.\n  application  for  a  franchise  for  an  inde- 
pendent street  car  line  ''o  serve  this  district, 
under  the  name  of  the  .St.  Louis,  .Arcadia  & 
Jefferson  County  Railroad,  is  pending  in  the 
House  of  Delegates  and  has  met  with  great 
opposition  from  residents  on  Wyoming  street, 
which  the  road  plans  to  use. 

Judgments  in  the  cases  of  the  Kaw  Valley 
drainage  district  of  Wyandotte  County.  Kan- 
sas, against  the  Metropolitan  Water  Co.  and 
other  defendants  were  reversed  here  last  Fri- 
day in  an  opinion  by  the  federal  court  of  ap- 
peals. The  Kaw  Valley  organization  sought 
to  get  right  of  way  for  levees,  drainage  and 
other  uses  through  the  land  of  the  defendants 
by  condemnation  proceedings.  The  defendants 
applied  to  the  United  States  circuit  court  at 
Kansas  City  and  got  temporary  injunctions 
against  the  drainage  company  restraining  it 
from  further  proceedings.  By  the  decision  of 
the  court  the  injunctions  were  dissolved. 

Montana. 

The  Julius  Neils  Lunilicr  Co.  has  acquired 
the  holdings  of  the  Dawson  Lumber  Co. 
at  Libby.  By  the  purchase  of  the  logging 
railroad  the  Julius  Neils  Lumber  Co."  has 
acquired  a  right-of-way  for  14  miles.  In 
order  to  reach  all  its  timber,  this  road  will 
have  to  be  extended  for  about  20  miles  fur- 
ther. 

Nebraska. 

Proposition  has  been  made  by  Arnold  S. 
Durant  to  build  a  railroad  from  Broken  Bow 
to  Tyron  in  McPherson  County,  a  distance  of 
60  miles.  The  plan  proposes  the  raising  of 
$375,000,  of  which  $100,000  is  to  be  raised  in 
Arnold  township,  $100,000  in  Broken  Bow 
and  vicinity,  $10o,000  in  Logan  county, 
and  $75,000  in  McPherson  county.  At 
a  recent  mass  meeting  at  Broken'  Bow, 
a  committee  consisting  of  H.  Lomax,  L. 
H.  Jewett,  Judge  Reese,  F.  C.  Kern,  C.  W. 
Bowman,  O.  H.  Conrad  and  R.  A.  Hunter, 
all  of  Broken  Bow,  was  appointed  to  con- 
sider the   matter. 

New  Jersey. 

Two  bills  providing  for  subways  in  New- 
ark are  now  before  the  State  Legislature. 
One,  known  as  the  Leveen  bill,  provides 
for  the  extension  of  the  proposed  high  speed 
line  of  the  Pennsylvania  R.  R.  from  Say- 
brook  place  south  to  the  southern  apex  of 
Military  Park.  The  other,  the  McGowan  bill, 
authorizes  the  city  to  spend  $2,000,000  for  sub- 
ways, without  stipulating  where  they  shall 
be  built.  It  is  the  understanding,  however, 
they  would  extend  along  Market  St.,  between 
the  Court  House  and  the  Pennsylvania  R.  R. 
and  along  Broad  St.  from  Washington  Park 
to   Lincoln    Park. 

Nevada. 

It  is  believed  by  the  Superintendent  of  the 
Nevada  United  Mines  Co.,  according  to  re- 
cent advices  from  Salt  Lake  City,  Utah,  that 
a  line  will  be  constructed  between  Ely  and  the 
mines  at  Ward  early  in  the  spring.  An  issue 
of  $300,000  in  bonds  for  the  construction  of 
the  railroad  and  the  further  development  of 
the  mines  has  been  underwritten.  The  ter- 
minal of  the  proposed  road,  according  to  the 
preliminary  lines  run  last  year,  will  be  about 
one  mile  below  the  mines. 

New  Mexico. 

A  project  is  being  promoted  to  build  a  rail 
road  between  Farmington  in  San  Juan  County. 
New   Mexico,  and  Albuquerque,  a  distance  of 
200  miles.    W.  M.  Danburg,  Ciiy  Clerk,  Farm- 
ington.   N.    Mex..   is   interested. 

New  York. 

The  State  Public  Service  Cnrnniission  has 
approved  the  franchise  granted  by  the  city 
of  Amsterdam  to  the  Fonda.  Johnstown  & 
Gloversville  R.  R.  (steam)  company  for 
an  extension  of  its  lines  in  that  city.  The 
crossing  of  the  .Amsterdam,  Chuctanunda  & 
Northern   R,   R.  tracks  is  to  be  at   grade  and 


the  company  is  autliorized  to  issue  for  cnn- 
struction  bonds  to  the  amount  of  $83.0uii.  F. 
.'\.  Bagg,  Gloversville,  N.  Y.,  is  Chief  Engi- 
neer. 

Track  laying  on  tlie  Corning  end  of  the 
Ehnira,  Corning  &  Waverly  Ry.  will  be 
started  by  the  middle  of  March,  weather  per- 
mitting. If  the  present  plans  carry,  the  road 
should   be  in   operation   by  June   1. 

The  Syracuse  Rapid  Transit  Co.,  Syracuse, 
will  have  work  started  early  this  spring  on  its 
Willow  St.  extension  at  Syracuse.  An  appro- 
priation of  about  $22,000  has  been  allowed  for 
this  work.  Estimates  and  recommendations 
for  other  improvement  work  will  be  ready 
about    March    15. 

It  is  reported  that  the  Central  R.  R.  of  New 
Jersey  is  planning  the  establishment  of  a  new 
terminal  near  the  foot  of  Broadway  in  New 
York  city.  The  new  scheme  involves  the  ac- 
(luirement  of  the  important  waterfront  be- 
tween South  8th  and  South  9th  Sts.,  adjacent 
to  the  ferries  at  the  foot  of  Broadway,  which 
is  South  7th  St.  The  point  at  which  the  pro- 
posed new  terminal  would  be  placed  is  about 
midway  between  the  North  Gth  St.  terminal 
and  that  adjacent  to  the  Wallabout  Market, 
and  is  most  conveniently  situated  for  a  region 
in  which  are  many  important  manufacturing 
plants  and  eligible  sights  for  many  more.  Sur- 
veyors have  recently  been  at  work  on  this 
water    front   property. 

North   Carolina. 

It  is  expected  that  construction  work  will 
be  started  shortly  on  the  projected  interurban 
line  from  Charlotte,  N.  C.  It  is  understood 
that  final  plans  for  this  work  have  been  ap- 
proved by  the  Dukes  interests,  which  are 
backing  the  project.  The  first  actual  work 
will  probably  be  at  Charlotte,  where  the  Char- 
vvick-Hoskins  line  will  be  extended  to  the 
river,  which  will  be  bridged  for  an  entrance 
to  Mount  Holly.  This  bridge  will  be  of  the 
latest  steel  construction,  and  will  be  sufficient 
for  the  present  for  the  company  to  gain  a 
crossing  of  the  Catawba  River  for  its  lines. 
It  is  not  improbable,  however,  that  another 
bridge  will  be  erected  in  accordance  with  the 
original  plans  to  run  a  line  from  here  directly 
to  Great  Falls.  S.  C,  the  seat  of  the  power 
development  of  the  company.  The  interurban 
will  be  for  the  present  in  the  hands  of  a  syn- 
dicate, composed  of  J.  B.  and  B.  N.  Duke, 
Samuel  McRoberts,  of  the  National  City 
Bank  of  New  York,  Ellison  A.  Smythe  and 
Lewis  W.  Parker  of  South  Carolina  and 
W.  S.  Lee,  Jr.,  Charlotte,  N.  C,  Vice  Presi- 
dent and  Chief  Engineer  of  the  Southern 
Power   Co. 

Reports  from  Elkin,  N.  C,  state  that  grad- 
ing work  for  the  Elkin-Allegheny  R.  R.,  has 
been  completed  to  that  place.  The  proposed 
road  from  Winston-Salem  througli  Yadkin 
County,  known  as  the  Forsyth  &  Yadkin 
Railroad,  will  tap  the  Elkin  &  .\llegheny  at 
Elkin. 

Information  received  from  Greensboro,  N. 
C,  is  to  the  effect  that  a  plan  is  on  foot  by 
promoters  to  construct  a  railroad  from  Win- 
ston-Salem to  Raleigh  10  connect  with  the 
Norfolk  and  Western  at  Winston-Saloni  and 
the  Raleigh  &  Southport  at  Raleigh.  The 
road  will  strike  highpoint  from  Winston, 
thence  on  to  Greensboro  and  Burlington,  di- 
verging there  on  its  route  to  Raleigh,  making 
a  shorter  route  from  Greensboro  to  the  cap- 
ital city. 

The  Mount  Mitchell  R,  R.  Co.,  of  Wood- 
I.iwn,  McDowell  countv,  has  been  cliartered 
with  .1  capital  stock  of  $100,00(1,  ,,f  which  $10,- 
iKlO  has  been  subscribed,  and  proposes  the 
construction  of  ten  miles  of  railroad  from 
Scrvier,  on  the  Carolina.  Clinchfield  &  Ohio 
R  R..  to  a  point  at  the  head  waters  of  Tur- 
key Coke  creek,  also  in  McDowell  county. 
T.  T.  .Adams,  Richmond,  and  J.  E.  .Adams, 
Woodlawn,    and   others   arc    interested. 

.A  movement  has  been  started  to  secure  the 
construction  of  a  railroad  from  Charlotte  to 
Norwood,  a  distance  of  40  miles:  later  it 
is  planned  io  extend  the  road  eight  miles  to 
Mt.  Gilead.  The  line  to  Norwood  would  re- 
quire   little    heavy    grading    and    it    has    been 


•J»  indicates  work  now  open  for  bids.     •   indicates  a  contract  let  recently. 
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estimated  that  it  could  be  constructed  tor 
about  $20,0110  per  mile.  The  work  is  as  yet 
in  a  preliminary  stage,  and  it  is  only  recently 
that  a  committee  was  appointed  by  Clarence 
O.  Kuester.  President  of  the  Greater  Char- 
lotte Club.  Charlotte,  N.  C,  to  take  up  the 
matter.  The  Business  Men's  Club  of  Nor- 
wood. X.  C.  T  V.  Shinn.  Secretary,  is  also 
taking  steps  to  secure  the  road. 

Ohio. 

The  Lake  \iew.  Alliance  S:  W  heelins  R.  R. 
(.Lake  Shore  &  Michigan  Southern  Ry.,  Sam- 
uel Rockwell.  Chief  Engineer,  Cleveland,  O.), 
which  is  plainiing  to  build  an  extension  from 
Piney  Fork  at  Marlins  Kerry,  has  made  sur- 
veys for  a  tunnel  near  Rayland.  The  con- 
struction of  the  tunnel  would  save  about  % 
mile. 

The  Ohio  Electric  Ry.  Co.,  Cincinnati,  O., 
is  said  to  be  planning  to  have  work  started 
this  spring  on  a  number  of  improvements. 
The  first  of  these  to  be  undertaken  will  prob- 
ably be  the  change  in  the  line  from  Trenton 
to  Middletown.  This  change  contemplates 
following  of  the  C.  H.  &  D.  right  of  way 
north  of  Trenton  to  near  Elk  Creek  where 
the  traction  line  will  turn  almost  directly 
east,  cross  the  Miami  River  on  its  own  bridge 
and  enter  the  lower  end  of  Middletown. 

The  Toledo,  Port  Clinton  &  Lakeside  Ry. 
Co.  (electric),  Toledo,  is  to  build  an  exten- 
sion this  season  on  the  south  side  of  the  pen- 
insula so  that  it  can  operate  its  own  boats  to 
Cedar  Point  and  Sandusky. 

Ordinance  has  been  introduced  in  the  City 
Council  of  Cleveland,  providing  terms  and 
conditions  under  which  the  group  of  Penn- 
sylvania railroad  crossings  from  E.  26th  St. 
to  Central  Ave.,  S.  E..  are  to  be  separated. 
The  ordinance  marks  the  final  step  prior  to 
the  be.ginning  of  actual  work.  Under  the  state 
law  60  days  must  elapse  before  proceedings 
can  go  forward.  Meantime  the  railroad  will 
prepare  to  receive  bids  for  the  work,  so  that 
by  May  1  actual  construction  may  begin.  The 
ordinance  provides  for  an  expenditure  of 
about  $2,000,000  by  the  railroad.  Robert  Hoff- 
man is  City  Engineer  of  Cleveland;  H.  E. 
Newcomer.  Cleveland,  O.,  is  Division  Engi- 
neer Pennsylvania  R.  R. 

A  company  has  been  organized  by  J.  H. 
Litteral.  Dr.'  F.  P.  Barr,  C.  W.  Rowlee  of 
Lancaster.  D.  L.  Mauger  of  Basil,  E.  E.  Has- 
kins  of  Granville  and  George  Rnffner  and 
Clark  Sutphen  of  Baltimore,  to  build  a  trac- 
tion line  between  Buckeye  Lake  and  Lancas- 
ter. It  is  reported  that  construction  work  will 
be  started  in  the  spring  on  20  miles  of  road. 
The  line  is  to  run  from  Summerland  Beach 
on  the  south  shore  of  the  lake  to  Millersport, 
then  to  Thurston  and  Pleasantville  and  in  a 
direct  line  from  that  village  to  Lancaster. 

A  special  meeting  of  the  Northern  Ohio 
Traction  &  Light  Co.  of  Akron,  may  be 
called  shortly  to  authorize  the  issue  of  6  per 
cent  preferred  stock  for  development  pur- 
poses. The  capital  stock  now  authorized  is 
510,0110.000.  all  one  issue,  of  which  $9,000,000 
is  outstanding. 

Negotiations  are  reported  under  way  for 
the  consolidation  of  the  Steubenville  & 
East  Liverpool  Ry.  &  Light  Co.,  operating 
the  Ohio  Valley  Scenic  Route  and  the  Tri- 
State  Traction  Co.,  operating  between  Steu- 
benville and  Wellsburg.  It  is  possible  that 
the  consolidation  may  mean  the  completion 
of  a  single  track  from  Steubenville  to  Weir- 
ton,  the  new  mill  town  on  the  West  Virginia 
side   of   the   river. 

The  Tri-State  Railway  &  Electric  Co.,  of 
East  Liverpool,  has  been  incorporated  with 
a  capital  stock  of  $10,000  and  proposes  to  op- 
erate an  electric  line  between  East  Liverpool 
and  Steubenville.  The  incorporators  are  W. 
I.  Phelp.  F.  J.  Brady.  W.  R.  Griffin,  B.  E. 
Pollock  and  W.   B.  Moore. 

It  is  reported  that  the  Columbus  Belt  Line 
Co.,  Stanley  D.  Pugh,  Chief  Engineer,  Co- 
lumbus. O..  will  have  construction  work 
started  this  summer  on  the  southern  half  of 
its  proposed  belt  at  Columbus. 

It  is  understood  that  the  Oakwood  Street 
Ry.  Co.  of  Dayton  and  the  Troy  electric  line 
will   build   a   joint   power   house   near   Dayton 


port   lu  the   Turtle  Creek   N'alley.     This   fran- 
chise will  enable  the  company  to  reach   East    . 
Pittsburg,     its      imrnediate     objective.      from 
whence  it  will  build  to  Wilmerding. 

The  John  .A.  Kelly  Construction  Co.  is 
reported  to  have  resumed  work  at  Cementon 
on  the  Lehigh  Valley  work.  This  work  is 
being  done  in  connection  with  the  laying  of 
two  additional  tracks.  A  wall  will  be  built 
up  from  the  river  bed  near  Spring  Mill  but 
the  great  part  of  the  roadbed  near  that  place 
will  have  to  be  blasted  out  of  the  solid  rock 
of  the   mountainside. 

The  Potlstown  &  Reading  Street  Ry.  Co. 
is  reported  to  have  closed  a  deal  for  taking 
over  the  trolley  line  joining  Spring  City  and 
Phoenixville.  which  is  operated  by  the  Mont- 
gomery &  Chester  Electric  Co.  The  com- 
bination means  the  joining  of  Pottstown  with 
the  boroueh  of  Spring  City  and  Royersford 
by  trolley.  The  link  from  Spring  City  to 
Pottstown  will  be  b'.'ilt  this  spring,  and  it  will 
connect  with  the  Pottstown  &  Rc.iding  Com- 
pany line  at  Sanatoga.  The  route,  however, 
is   not   definitely   fixed. 

The  Pennsylvania  R.  R.  has  notified  farm- 
ers along  the  line  of  the  road  at  points  be- 
tween Lewiston  and  Altoona,  and  in  the  vi- 
cinity of  Birmingham,  that  it  will  take  uj) 
at  once  options  held  on  land  along  the  line. 
This  is  taken  to  mean  that  the  Pennsylvania 
contemplates  more  big  improvements,  includ- 
ing additional  trackage  for  the  Middle  divi- 
sion  during  the  coming  year. 

South  Dakota. 

Farmers  in  the  vicinity  of  Platte,  S.  Dak., 
along  the  proposed  line  of  the  railroad  from 
that  city  to  Marshall,  Minn.,  have  subscribed 
$40,000  'toward  the  project. 

The  Chicago  &  NorUiwestern  Ry.,  W.  H. 
Finlev.  .Assistant  Chief  Engineer,  Chicago, 
III.,  has  filed  in  the  State  Land  Department 
at  Pierre.  S.  Dak.,  a  plat  of  its  proposed 
extension   from  Iroquois  to  Doland. 

It  is  believed  that  the  Chicago,  Milwaukee 
&  St.  Paul  is  planning  to  have  work  started 
this  season  on  its  extension  from  Mitchell 
north  through  Canova,  Madison  and  Water- 
town  to  some  ooint  on  the  Huron  &  Dakota 
division  near  Webster.  Should  this  extension 
be  started  it  will  probably  hasten  the  plans 
of  the  South  Dakota  Central  Ry.  for  building 
its  extension  from  Watertown.  S,  Dak.,  into 
North   Dakota, 

Tennessee. 
®J.  W.  Bye.  Knoxville.  Tenn.,  has  the  con- 
tract for  the  trestle  work  on  the  new  Ham- 
man,  Knoxville  &  Eastern  R.  R.  now  bemg 
constructed  bv  the  McDonald  Construction 
Co.,  of  Knoxville.  between  Harriman  aiid 
Oliver  Springs.  The  contract  will  include  six 
large  trestles  and  one  bridge  which  will  be 
over  the  Little  Emory  River  and  will  have  a 
60-ft.  steel  soan. 

Location  work  will  be  started  about  March  1 
for  the  projected  line  of  the  Birmingham  & 
Northwestern  Rv.  from  Dyersburg,  Tcnn.,  to 
lackson,  Tenn.,  as  a  present  terminus.  Pre- 
liminary lines  were  run  the  latter  part  of 
1910.  Following  closely  upon  completion  of 
location,  construction  work  will  be  started. 
The  main  offices  of  the  company  are  at 
Dyersburg,  Tenn.  Mike  Harvey  is  chief  engi- 
neer. 

Preliminary  surveys  for  the  proposed  Nash- 
ville-Gallatin'  Interu'rban  Ry.  have  been  com- 
pleted to  Gallatin.  This  survey  was  made 
along  the  lower  Nashville  turnpike,  and  an- 
other survey  is  being  made  along  the  Long 
Hollow  Turnpike.  H.  H.  Mayberry,  Frank- 
lin, Tenn..  is  the  promoter. 

The  Illinois  Central  R.  R.  will  probably 
have  work  started  in  the  spring  on  the  con- 
struction of  a  new  passenger  station  in  Mem- 
phis. The  station  will  be  erected  on  the  site 
of  the  old  one  and  will  cost  about  $600,000. 
Re-arrangement  of  tracks  will  cost  an  addi- 
tional $150,000. 

The  Memphis  &  Rugby  Ry.  Co.  has  been 
ship"'iiaye''grantVd  a  franchise  to  the  Highland  organized  with  a  capital  stock  of  $-50,000  and 
Grove  Traction  Co.,  McKeesport,  Pa.,  for  use  proposes  to  construct  and  maintain  an  mde- 
in  connection  with  the  proposed  extension  pendent  street  car  line  from  Chelsea  Ave. 
from   its  present  terminus  in   North  McKees-       Memphis,  to  the  proposed  new   suburb.   Kug- 

?  indicates  a  contract  let  recently. 


and    that    the    present    power    house    will    b.- 
used  as  a  car  barn 

Oklahoma. 

An  election  has  been  held  at  Tulsa,  Okla  , 
to  vote  on  the  question  of  granting  a  fran- 
chise to  the  West  Tulsa  Belt  Ry.  Co.,  the 
proposed  line  of  which  will  give  the  city  con- 
nections with  a  number  of  large  railroads. 

.\t  a  mass  meeting  at  Pawhuska,  a  com- 
mittee of  five  was  selected  to  solicit  funds 
to  pay  for  a  preliminary  survey  from  Okesa 
to  Pawhuska  to  Wynona,  about  1(5  miles,  the 
surveyors  to  make  estimates  about  the  prob- 
able cost  of  building  the  proposed  llJ  miles 
so  that  Pawhuska  will  be  on  the  main  line 
of  the  Missouri.  Kansas  &  Texas  Ry.  instead 
of  being  six  miles  from  it  as  at  present.  The 
survey  will  cost  from  $900  to  $1,100  and  it  is 
thought  that  the  proposed  changing  of  the 
main  line  will  cost  from  $250,000  to  $500,000. 

Muskogee  parties  have  bid  in  all  properties 
of  the  St.  Louis  &  Southern  R.  R..  which 
was  sold  on  Feb.  22  at  Tablcquah  by  order 
of  the  .  U.  S.  Court.  The  road,  which  is 
partially  graded,  was  located  to  run  from 
near  Southwest  City,  Mo.,  via  Tahlequah  to 
Fort  Gibson.  Work  on  the  road  probably 
will    bo    resumed    soon. 

Oregon. 

According  to  reports  from  Eugene,  Ore., 
the  Utah  Construction  Co.,  Ogden,  Utah,  which 
is  building  the  Southern  Pacific  Natron  ex- 
tension up  the  Willamette  River  eastward  from 
Eugene,  will  not  complete  the  work,  owing  to 
serious  delays  caused  by  severe  weather, 
until  some  time  in  the  summer.  The  big  tun- 
nel near  the  eastern  end  of  the  contract  is 
nearing  completion.  This  tunnel  is  1,200  ft. 
long.  The  other  two  tunnels  further  toward 
Eugene,  one  400  ft.  long  and  the  other  600  ft., 
have  been  completed. 

Promoters  of  the  Modoc  Northern  R.  R. 
are  working  with  the  Chamber  of  Commerce 
of  Merrill,  Ore.,  securing  deeds  on  the  right 
of  way  contracts  which  had  been  made  be- 
tween land  owners  and  the  company  and  it 
is  believed  that  work  will  be   started   soon. 

Press  reports  quote  David  Eccles,  Ogden. 
Utah,  as  stating  that  the  Mount  Hood  Rail- 
way, running  from  Hood  River,  Ore.,  to 
Pa'rkdale.  a  distance  of  22  miles,  will  be  ex- 
tended 5  miles  this  summer. 

The  headings  of  the  United  Railways  tun- 
nel throu.gh  Tualatin  Hill  at  Cornelius  Gap 
met  on  Feb.  12.  The  tunnel  is  4.103  ft.  long 
and  work  progressed  from  each  end.  Porter 
Brothers.  Spokane,  Wash.,  the  contractors,  be- 
gan work  on  the  tunnel  May  1,  1910.  The 
tunnel  reduces  the  grade  of  the  LTnited  Rail- 
ways road  and  cuts  a  mile  off  the  present 
route.  The  grade  through  the  tunnel  is  one- 
tenth  of  one  per  cent  and  the  bore  is  16  by 
24    ft. 

Pennsylvania. 

Plans  are  said  to  have  been  perfected  for 
the  extension  of  the  trolley  line  from  Skip- 
pack  to  Schwenkville  and  thence  to  Green 
Lane  and  Pennsburg. 

The  Reading  Traction  Co.,  Reading,  Pa., 
is  reported  to  be  planning  to  ask  for  the  priv- 
ilege of  building  two  tracks  on  the  new 
Penn  St.  bridge,  and  to  extend  them  to 
Wvomissing  in  order  to  afford  better  acom- 
modations  to  the  people  living  in  West  Read- 
ing and  Wyomissing.  It  is  reported  that  a 
branch  will'  be  built  from  a  point  on  the 
Mohnton  line  to  connect  with  the  Womels- 
dorf  road  in  the  vicinity  of  Wyomissing.  and 
thus  open  up  a  new  section. 

The  West  Penn  Ry.  Co..  Pittsburg,  Pa.,  is 
taking  steps  for  financing  two  extensions. 
One  extension  is  to  be  12  miles  long  and  is  to 
run  from  Masontown.  up  along  the  Monon- 
gahcla  River  and  parallel  to  it  to  Point  Marion. 
The  other  extension  is  planned  from  Fair- 
chance  to  Point  Marion,  whence  it  will  con- 
nect with  the  first  mentioned  extension. 
Commissioners  of   North   Versailles   Town 


•J*  indicates  work  now  open  for  bids. 
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by.  in  North  Memphis.  The  incorporators 
are  E.  H.  Coapman,  Waslnngton.  D.  C,  Vice 
President  and  General  Manager  of  the  South- 
ern Railway  Co. ;  Charles  T.  Doerr.  Birming- 
ham, Ala.,  purchasing  agent  of  the  Birming- 
ham street  railway :  Henry  Wetter,  Luke  Sea- 
well,  James  H.  Malone  and  W.  J.  Francis. 
Work  will  be  started  in  the  near  future  on 
the  road,  and  it  is  cxpecU-d  to  have  it  com- 
pleted  in  the   early   fall. 

Promotion  work  is  under  way  for  the  con- 
struction of  a  railroad  from  Algood  to  Som- 
erset, a  distance  of  92%  miles.  E.  C.  Knight, 
Livingston,  Tenn.,  Secretary  of  the  Overton 
County    R     R,,    is   interested. 

Memphis  and  Vicinity. 

(  REGUL.AR    CORRESPONDENCE.) 

The  railroad  contractors  who  make  Mem- 
phis their  headquarters  are  as  a  whole  greatly 
disappointed  with  the  recent  decision  of  the 
Interstate  Commerce  Commission  preventing 
the  railroads  from  increasin.g  their  frei.ght 
rates  in  certain  sections.  They  all  seem  to 
take  the  decision  to  mean  that  but  little  rail- 
road work  will  be  done  in  the  immediate  fu- 
ture. While  some  say  that  railroad  retrench- 
ment for  the  time  being  will  be  but  a  bluff  on 
the  part  of  the  railroads  and  while  the  raise  in 
rates  may  not  be  necessary  to  continue  con- 
struction work  which  will  improve  certain 
roads  and  open  up  new  business,  the  impres- 
sion exists  pretty  generally  that  the  contract- 
ors will  suffer  for  the  time  being.  There  are 
roads  in  this  section,  however,  which  can't 
hold  up  certain  improvements  much  longer 
and  some  Cotton  Belt  officials  and  officers  of 
the  Rock  Island  believe  that  work  will  open 
up  this  spring  in  the  vicinity  of  Memphis. 

Another  report  of  the  Frisco  railroad  build- 
ing better  terminal  facilities  in  Memphis  has 
come  to  light  and  it  is  said  now  that  $1,000,000 
will  be  expended  at  once  on  Bellevue  Yards,  a 
station  six  miles  southeast  of  Memphis.  This 
report,  however,  is  denied  by  a  prominent 
Frisco  official,  who  states  tliat  just  now  his 
road  contemplates  no  new  improvements,  and 
he  further  points  out  that  with  the  recent  un- 
favorable report  of  the  commerce  commission 
his  road  will  do  good  to  even  keep  up  the 
maintenance  end  of  the  game.  The  report  of 
the  $1,000,000  Bellevue  Yards  has  been  circu- 
lated so  often  and  nothing  came  of  it  that 
local  contractors  think  the  late  rumor  no  more 
serious  than  those  that  have  gone  before. 
Some  of  the  larger  construction  firms  who 
would  be  likely  to  receive  invitations  to  bid  on 
the  work  state  that  they  know  nothing  of  the 
proposition. 

The  Price  Construction  Co.,  wliich  is  build- 
in.g  the  yards  of  the  new-  Memphis  station,  met 
with  a  serious  accident  last  week,  .\  train  of 
loaded  12-yd.  cars  was  standing  on  a  trestle 
when  without  a  moment's  .warnin,g  one  of  the 
bents  gave  way,  precipitating  the  entire  train 
into  a  bayou  underneath.  .\t  a  late  hour  Sat- 
urday the  cars  had  not  been  removed.  The 
Price  Construction  Co.  has  asked  the  Union 
Station  Co.  for  more  time  in  which  the  com- 
plete the  contract,  and  owing  to  the  accident 
no  doubt  its  request  will  be  granted. 

Jimmie  Omberg  has  about  completed  all  his 
concrete  work  on  the  new  union  station,  wdiile 
the  Foster-Creighton-Gould  Co.,  Nashville 
contractor,  which  is  building  pipe  lines,  states 
it  will  finish  its  part  of  the  work  within  a  few- 
weeks.  This  puts  the  union  station  work  in 
pretty  good  shape  and  all  indications  point  to 
its  being  ready  for  use  about  Sept.  1,  1911. 

Turner  &  Gill  have  been  awarded  contract 
for  the  spreading  of  dirt  on  the  Cole  east  end 
subdivision,  involvinc  the  moveinent  of  about 
15,000  cu.  yds.  of  earth. 

Carey  Brothers  of  this  city  were  awarded 
a  contract  for  approximately  •"iO0,000  cu,  yds. 
of  levee  work  and  about  2-5,000  cu.  yds.  of 
concrete  retaining  walls  by  the  Degonia  Levee 
Board  of  Murphysboro,  III.  The  work  must 
be  started  at  once  and  completed  by  Dec.  1, 
19n.  Bonds  will  be  taken  in  payment  of  the 
work, 

G,  E.  Carlyle,  president  of  the  Carlyle  Pav- 
ing   Brick    Co.    of    Portsmouth,    O.,    came    to 


Memphis  last  week  and  closed  with  the  Mem- 
phis Street  Railway  Co.  for  1,000,000  paving 
l)locks.  The  brick  will  he  shipped  from  Ports- 
mouth on  barges  and  will  be  unloaded  at 
Memphis  by  electricity  at  the  Telpherage  plant 
of  the  Illinois  Central  railroad.  According  to 
President  Tutwilder  of  the  street  railway,  it  is 
his  intention  to  use  only  vitrified  block  be- 
tween rails  on  asphalt  street,  for  he  says  no 
matter  how  well  you  may  sink  ties  in  con- 
crete, the  vibration  of  the  cars  will  loosen  the 
rail  and  cause  seriou?  detriment  to  an  asphalt 
pavement.  The  Carlyle  block  is  considered  by 
man\  in  Memphis  as  the  best  block  that  was 
ever  laid  in  this  city,  and  Mr.  Tutwilder  says 
this  fact  decided  him  to  use  the  brick. 

H.  W.  Brennan  has  protested  against  the 
action  of  Commissioner  Love  in  rejecting  his 
bid  for  tar  inacadam  on  Barksdale  street,  and 
the  matter  is  now  before  the  city  council  for 
action.  According  to  Mr,  Brennan  he  is  being 
discriminated  against  and  sees  no  reason  why 
his  bid  should  not  be  accepted,  inasmuch  as  it 
was  the  low  one. 

Ed  Manigan  returned  last  week  from  Fort 
Worth,  where  he  was  looking  after  the  inter- 
ests of  Roach  &  Manigan  at  that  place.  Ed 
says  his  firm  is  doing  very  good  work  and  the 
people  of  Fort  Worth  are  delighted  with  the 
excellent  asphalt  work  which  the  local  firm  is 
doing.  Fort  Worth  people,  according  to  re- 
ports, were  pretty  sore  on  the  asphalt  work 
done  by  another  firm  and  were  somewhat 
skeptical  at  first  as  to  what  Roach  &  Manigan 
were  going  to  do.  But  their  fears  ha\e  been 
set  at  rest  and  all  are  well  pleased. 

S.  S.  Morris,  general  superintendent  of  the 
Yazoo  &  Mississippi  R.  R.,  returned  last  week 
from  an  inspection  trip  of  his  road  and  re- 
ports good  work  being  done  on  the  improve- 
ments imdcr  way.  He  was  accompanied  by 
President  Markham  of  the  Illinois  Central 
and  A.  S.  Baldwin,  chief  engineer. 

A.  S.  Baldwin,  chief  engineer  of  the  Illinois 
Central  railroad,  was  in  the  city  last  week,  but 
could  not  state  just  what  his  company  was  go- 
ing to  do  in  regard  to  bettering  its  lines  this 
season. 

President  Markham  states  that  the  Illinois 
Central  road  will  start  construction  work  on 
its  $1,000,000  station  this  spring.  According  to 
officials  of  the  road  there  will  not  be  much 
grading  in  connection  with  the  new  station. 

Sam  Bush  blew  in  from  Texas,  looking 
happy  and  well  groomed.  Sam  has  an  excel- 
lent outfit,  which  he  is  anxious  to  put  on 
some  good  railroad  work. 

Lou  McClavey,  the  husky  levee  builder  from 
Omaha,  but  who  has  made  Memphis  his  head- 
quarters for  some  time,  has  taken  a  subcon- 
tract from  Wm.  Brady  at  Hickman,  Ky., 
where  he  is  to  build  some  railroad  work  for 
the  N.,  C.  &  St.  L.  And,  by  the  wav,  it  is 
locally  reported  that  the  N..  C' &  St.  L.  will  do 
a  great  deal  more  work  in  the  vicinity  of 
Hickman  within  a  short  time.  The  work  will 
be  necessary  on  account  of  the  government 
having  raised  its  levees  near  that  city. 

Jake  Baxter  was  seen  on  the  street  last 
week,  but  as  he  was  in  a  hurry  he  did  not 
have  a  chance  to  tell  of  any  late  contracts 
which  he  had  secured  from  the  I.  C.  R.  R.  Old 
lake  is  a  hustler  and  has  made  many  friends 
in  I.  C.  and  Y.  &  M.  V.  circles.  Jake  makes 
Jackson,  Miss.,  his  headquarters, 

Texas. 

^®Witherspoon  Englar  Co,,  98  Jackson  Blvd.. 
Chicago,  III.,  has  been  awarded  the  contract  by 
the  Santa  Fe  system  for  the  construction  of 
shops,  terminals  and  other  buildings  at  Slaton 
Junction  and  at  Sweetwater  on  the  Coleman 
cutofi'.  The  shops  at  Slaton,  where  the  La- 
mesa  division  of  the  new  line  leaves  the  Colc- 
inan  cutofi',  will  consist  of  a  12  stall  round- 
house and  turntable,  a  powerhouse,  machine 
and  blacksmith  shops,  a  roundhouse  foreman's 
office  and  supply  building,  hose  house,  con- 
crete oil  reservoir,  pumping  plant  and  tank, 
coal  chute  and  sand  house.  Buildings  simi- 
lar, but  much  larger,  are  to  be  constructed 
at  Sweetwater,  in  addition  to  a  storehouse, 
car  repair  plant  and  a  wood  machinery  and 
carpenter    shop.      The    cost    of    the    construc- 


tion has  not  been  made  public,  but  it  is  sup- 
posed that  the  two  shops  will  aggregate  an 
expense  of  nearly  $-')00,000.  In  addition  to  this 
$1,. 500,000  is  to  be  expended  by  the  Santa  Fe 
during  the  spring  and  summer  in  improving 
the  other  trackage  on  the  Panhandle  and 
Southwest  Oklahoma.  It  is  reported  that  at 
Sweetwater  the  Santa  Fe  will  construct 
about  ten   miles  of   siding. 

Advices  from  Georgetown,  Tex.,  are  to  the 
effect  that  the  survey  for  the  Quanah,  Hamil- 
ton &  Belton  R.  R.  has  been  completed  to  Jar- 
rel,  the  present  terminus  of  the  Bartlett  S: 
b'lorence  R.  R. 

City  of  Rockport,  Tex.,  will  begin  construc- 
tion work  at  once  on  the  railroad  which  is  to 
be  built  across  a  chain  of  islands  to  connect 
that  city  with  Harbor  Island,  the  site  of  the 
deep  water  to  which  ships  are  brought  through 
.'\rkansas.  E.  A.  Luke,  Rockport,  Tex.,  is  in- 
terested in  the  project. 

The  new  Coleman-Texico  extension  of  the 
Santa  Fe  on  Feb,  1.5  was  ready  for  traffic 
is  far  as  Pyrone,  a  point  about  23  miles 
north  of  Sweetwater.  The  construction  com- 
oany  in  charge  of  the  work  is  pushing  the 
"xtension  as  fast  as  possible  and  it  is  now 
"tated  that  the  whole  road  will  be  ready  to 
turn   over    by    June    1. 

Press  dispatches  from  Fort  Worth  quote 
Robert  S.  Lovett,  head  of  the  Harriman  sys- 
tem, as  announcing  that  the  Houston  &  Texas 
Central  R.  R.,  T.  Fay.  General  Manager, 
Houston,  Tex.,  will  be  extended  north  into 
Oklahoma.  No  definite  time  was  given  for 
beginning  work  on  the  extension. 

The  National  Railways  of  Mexico  has  be- 
gun the  work  of  laying  off  the  new  yards  in 
Matamoras,  about  a  mile  from  the  end  of 
the  International  bridge  at  Brownsville,  Tex. 
The  new  passenger  and  freight  depots  are 
to  be  built  without  delay  preparatory  to  the 
opening  of   through   passenger   service. 

According  to  the  1911  budget  of  the  San 
Antonio  Traction,  Gas  and  Electric  Com- 
panies adopted  on  Feb.  15,  a  sum  of  $250,000 
will  be  spent  at  San  Antonio  for  ten  new 
trolley  cars,  extension  of  double  tracks  and 
new  machinery  in  the  power  house. 

City  Commissioners  of  Fort  Worth  have 
granted  the  Northern  Texas  Traction  Co.,  of 
Fort  Worth,  a  franchise  over  the  streets  to 
be  used  in  the  Texas  Christian  University  Ex- 
tension. The  extension  will  be  about  4,800  ft. 
long. 

The  Galveston,  Harnsburg  &  San  Antonio 
Co.,  according  to  advices  from  Cuero,  Texas, 
is  ballasting  the  Victoria  Division  and  relay- 
ing the  line  with  75-lb.  steel  rails.  A.  V.  Kel- 
logg, Houston,  Texas,  is  Engineer  Maintenance 
of  Way. 

A  contract,  according  to  reports  from  El 
Paso,  Texas,  has  been  signed  providing  that 
the  El  Paso  &  Southwestern  R.  R.  extend 
its  line  from  Benson  to  Tucson,  Ariz.  J.  L. 
Campbell.  El  Paso,  Texas,  is  Engineer  Main- 
tenance of  Way. 

The  State  Railroad  Commission  has  granted 
the  application  of  the  Bryan  &  College  Inter- 
urban  Railway  Co.  for  authority  to  issue 
and  register  its  bonds  amounting  to  $72,000 
on  the  line  between  Bryan  and  College,  in 
Brazos  county.  The  commission  also  ap- 
proved the  mortgage  securing  the  bonds.  It 
is  shown  in  the  commission's  order  that  the 
inspection  of  the  property  by  the  commis- 
sion's engineer  disclosed  the  value  of  the 
property  to  be  $94,257.39,  including  the  equip- 
ment, and  the  capital  stock  amounts  to  $20,- 
000.  The  bonds  are  numbered  1  to  144,  and 
are  for  $500  each,  payable  Jan,  1.  1941,  at  fi 
per  cent. 

The  Engineer  of  the  State  Railroad  Com- 
mission has  recently  completed  an  inspection 
of  the  South  &  Western  Ry.,  which  runs  from 
Henrietta  to  .\rcher  City,  a  distance  of  30 
miles.  This  inspection  was  made  in  connec- 
tion with  an  application  now  pending  before 
the  commission  by  this  company  to  issue  bonds 
at  the  rate  of  $15,000  per  mile,  or  a  total  of 
$450,000. 

Utah. 

The  Uintah  Ry.,  M.  W.  Cooley,  General 
Manager,    Mack,    Colo,,    is    reported     to     be 
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planning  to  start  work  this  spring  on  a  nine 
milo  e.Ktensidii   north   from   Dragon.   Utah, 

Vermont. 

Parties  interested  jn  the  Vern:ont  \'alley 
R,  R.  Co.,  a  subsidiary  company  of  the  Boston 
&  Maine  R,  R,  hnc'have  acquired  half  inter- 
est in  the  Rutland  R.  R,  The  acquisition  of 
this  interest  extends  the  line  of  the  Boston  & 
Maine  practically  to  the  great  lakes  at  Og- 
densburg,  N,  Y„  and  by  a  connection  with 
steamboat  lines  controlled  by  the  Rutland  R. 
R.,  operating  on  the  lakes  to  Chicago  and  the 
west,  thus  enabling  the  Boston  &  Maine  to  as- 
sure to  the  port  of  Boston  a  larger  percent- 
age of  the  grain-carrying  trade.  While  the 
figures  are  not  given  out  officially,  it  is  re- 
ported that  the  actual  cost  of  the  half  inter- 
est in  the  Rutland  was  $'2,500,000,  The  com- 
mon stock  is  $199,400,  and  the  preferred 
stock  seven  per  cent  cumulative,  $9,0o7,600, 
making  a  total  of  $9,257,000.  The  road  has 
paid  no  dividends  since  1907,  when  it  paid 
one-half  per  cent  on  preferred  stock.  The 
preferred  stock  carries  accumulated  dividends 
through  many  years  past,  which  now  amount 
to  nearly  20ti  per  cent.  The  funded  debt  is 
$11,402,000.  The  earnings  of  the  latest  avail- 
able vear,  1909.  were  $3,102,432  gross  and 
$839,071  net.  The  fixed  charges  of  the  road 
are  about  $1)35.000. 

Preliminary  surveys  will  be  completed  next 
month  for  the  proposed  new  line  of  the  Grand 
Trunk  Rv.  from  Windsor  to  Brattleboro,  a  dis- 
tance of' some  40  or  50  miles.  The  line  will 
follow  the  course  of  the  Connecticut  River  as 
closely  as  practicable,  passing  through  the 
townships  of  Windsor,  Weatbersfield  and 
Rockingham,  It  is  probable  that  the  construc- 
tion engineer's  office  will  be  located  at  Bellows 
Falls,  Vt.,  when  actual  work  is  started.  The 
survevs  are  being  made  under  the  direction  of 
H.  C.  Estep  of  Southbridge,  Mass.  H.  G. 
Kelley,  Montreal,  Que.,  is  chief  engineer  of 
the  Grand  Trunk  Ry. 

Some  time  ago  we  noted  in  these  columns 
that  preliminarv  surveys  had  been  completed 
bv  R.  P.  McCormick  of  the  Harrison  Engi- 
neering Co..  New  York  city,  for  the  proposed 
cross  state  railroad  to  be  known  as  the  Mont- 
pelier  &  Rutland  R.  R.  Further  details  as  to 
this  proposed  line  have  now  been  made  pub- 
lic. The  survev  and  report  were  obtained  at 
an  expense  of  about  $15,000  and  the  estimated 
cost  of  construction,  etc.,  as  compiled  by  the 
engineers  is  $3,381,056  for  89  miles  at  an  aver- 
age cost  per  mile  of  $37,988,  this  including  cost 
oi  nine  miles  of  sidings.  The  details  are  as 
follows:  Excavation  of  earth  necessary, 
831,495  cu.  vds. ;  excavation  loose  rock,  561,660 
cu.  vds. ;  "of  solid  rock,  $525,360 ;  borrow, 
2.010'.331 :  total.  3.928.847  cu.  yds.,  at  a  cost  of 
$1,502,056  Bridges  will  total  an  expense  of 
$336,000;  culverts,  $96,000;  viaducts,  $60,000; 
total  for  bridges,  culverts  and  viaducts, 
$492,000.  Two  tunnels,  one  at  Granville,  cost- 
ing $170,800.  and  one  at  Mendon,  costing 
$109,800,  total  an  estimated  expense  of 
$280,600.  Water  tanks  at  Montpelier,  Rutland 
and  three  others.  $8,500;  road  crossings, 
$4,-5-50 ;  telegraph  lines,  $44.500 ;  round  houses 
at  Montpelier  and  Rutland,  $40,000;  stations. 
$20,000 ;  engineers'  and  legal  expenses, 
$115,000;  estimated  cost  of  13  miles  of  main 
line  and  tw-o  miles  of  siding  at  Rutland, 
$4211,910.  The  estimated  cost  of  equipment  is 
$274,000.  including  three  passenger,  four 
freight  and  two  si.x-wheel  switching  locomo- 
tives at  $141,000.  two  passenger  trains  of  live 
cars  each  at  $61,000,  and  flat,  box  and  gondola 
cars  at  $72,000.  Stations  will  be  located  as 
follows,  at  the  distance  in  miles  from  Montpe- 
lier :  Montpelier,  station ;  Montpelier  Junc- 
tion, 2;  Middlesex,  station  7;  Moretow-n  sta- 
tion. 13.5;  Waitsfield,  station,  19;  Warren,  sta- 
tion, 24.5;  Granville  Summit,  31.5;  Granville 
Tunnel, '  .33.8 ;  Granville  P.  O.,  station.  36.3; 
Hancock,  39.625;  Rochester,  station,  43.8; 
Stockbridge.  station.  51..33 ;  Pittsfield,  station, 
.54.75 ;  Tweed  and  Quechee  rivers,  divide, 
60.33;  William  Giffard,  divide,  6,3.8;  Mendon 
Tunnel    and    Gap,    67.5;    Upper   head    Rutland 


R.  and  L.,  72.5;  l.ow-er  End  (spillway),  78.5; 
Mendon,  station,  81 ;  Rutland,  station,  89. 

Virginia. 

Plans  and  specifications  have  been  prepared 
for  a  proposed  electric  or  steam  railroad  to 
run  from  West  Point,  Va.,  to  Urbanna,  a 
distance  of  16  miles.  It  is  estimated  that  the 
road  can  be  built  for  about  $250,000.  Dr.  A. 
C.  Farmer,   Urbanna.  Va.,  is  interested. 

It  is  expected  that  construction  wmk  will 
be  started  about  June  1  on  the  projccleil  Rich- 
mond &  Northern  Neck  R.  R.,  and  it  is  hoped 
to  have  the  road  in  operation  about  a  year 
thereafter.  Qianning  M.  Ward,  C.  E.,  Lyells, 
Va.,  is  interested. 

Washington. 

Promoters  of  the  proposed  Lake  Hurien 
electric  railway,  franchise  for  which  has 
been  asked  of  the  city  of  Seattle  by  W.  H. 
Coughlin  and  others  of  Seattle,  are  said  to 
have  raised  $100,000  for  the  construction  of 
the  line.  It  is  stated  that  Fred  E  Sander 
will  construct  the  line.  The  franchise  asked 
is  for  a  line  from  Oxbow  bridge  on  First 
.■\ve.  south  to  the  extreme  southern  limits  of 
the  city,  a  distance  of  about  three  miles. 
From  the  city  limits  it  will  lie  extended  an- 
other three  miles  to  the  Lake  Burien  district, 
opening  up  a  large  amount  of  property  owned 
by  Seattle  men  that  has  been  undeveloped  be- 
cause of  a  lack  of  street  car  facilities. 

The  Twin  City  Light  &  Traction  Co.,  Che- 
lialis  Wash.,  now  operating  between  Chehalis 
and  Centralia,  is  to  extend  its  street  car  line 
at  the  latter  place  to  connect  with  the  Mil- 
waukee R.   R. 

Right  of  way  arrangements  are  being  com- 
pleted for  the  projected  26  mile  railroad  to 
be  built  by  the  Washington  Water  Power 
Co.,  Spokane,  Wash.,  between  Springdale  and 
the  site  of  the  new  power  house  on  the  Spo- 
kane River. 

The  Chicago,  Milwaukee  &  Puget  Sound 
R.  R.  is  reported  to  be  about  ready  to  let 
contracts  for  the  construction  of  its  line  into 
Spokane.  The  cost  of  this  work  will  amount 
to  about  $2,000,000.  and  it  is  said  that  orders 
to  begin  construction  will  be  issued  as  soon 
as    a    grade     separation   question      is   settled. 

A.  G.  Holt,  Spokane,  Wash.,  is  Terminal  En- 
gineer. 

West  Virginia. 

©Patterson,  Moran  &  Luck  Co.,  Morgan- 
town,  W.  Va.,  who  have  the  general  contract 
for  the  grading  and  masonry  work  for  the 
new  line  of  the  Buckhannon  &  Northern 
R.  R.  from  Riverville  to  the  Pennsylvania 
state  line,  have  given  sub-contracts  to  the 
following:  G.  T  Fogle.  St.  Albans.  \\\  Va. ; 
Hunter  &  Hines,  Washington,  Pa.;  Zerely  & 
Co.,  Morgantown,  W.  Va. ;  Pennsylvania 
Contracting  Co.,  Pittsburg.  Pa. ;  Gilmore  & 
Weaver,  Morgantown,  W.  Va. ;  A.  Panarella. 
Pittsburg,  Pa. ;  Alfieri  &  Co..  Morgantown, 
W.  Va.T  Flynn  Bros..  McKeesport.  Pa.;  R. 
T.  Martin,  Parkersburg.  W.  Va. ;  Hamilton  & 
HufYman  Construction  Co.,  Fairmont.  W.  Va. 

Wisconsin. 

Construction  work  on  the  new  extension 
of  the  Superior  &  Southeastern  Ry.,  J.  E. 
Glover.  President,  New  Richmond.  Wis.,  has 
been  somewhat  retarded  by  the  deep  snow. 
.\s  soon  as  warm  weather  comes  in  the  work 
will  be  rushed  to  completion. 

Canada. 

®Macdonald.    Gzowski    &    Co..    Vancouver. 

B.  C,  are  reported  to  have  been  awarded  the 
contract  for  the  second  30-mile  section  of  the 
Kettle  Valley  R.  R.  in  British  Columbia. 

A  recent  report  to  the  House  of  Commons 
by  the  Dominion  Department  of  Railways 
shows  that  .53.75  miles  of  the  Atlantic.  Quebec 
&  Western  Ry.  have  been  completed  and  that 
there  remains  to  be  constructed  48.65  miles. 
The    department    estimates    that    the    cost    of 


completion  will  be  $769,508.  W.  L.  Browne, 
New  Carlisle,  Que.,  is  Chief  Engineer. 

The  Railway  Committee  of  the  House  of 
Commons  has  approved  the  routes  for  addi- 
tional lines  for  the  Alberta  Central  Ry.  This 
company,  which  has  .its  headquarters  at  Red 
Deer,  Sask.,  had  previously  been  authorized 
to  build  from  Red  Deer  to  Yellow  Head  Pass. 
.Approximately  110  miles  of  the  route  have 
been  approved,  and  are  under  construction. 
The  company  now  asks  for  power  to  build 
from  Saskatoon  to  the  Hudson  Bay,  from 
Moose  Jaw  to  the  international  boundary, 
from  a  point  between  Red  Deer  and  Cygnet 
Lake  to  Lacombe.  and  three  branch  lines  of 
30  miles  into  Big  Horn  range,  between  the 
North  Saskatchewan  and  Brasault  rivers, 
and  two  branch  lines  25  miles  long  northerly 
and  north-easterly  near  where  its  already  au- 
thorized line  crosses  the  Brause  River. 

Surveys  for  the  main  line  of  the  Canadian 
Northern  Ontario  Ry.,  extending  from  Otta- 
wa to  Port  Arthur  ,  have  been  completed,  and 
the  exact  location  of  the  road,  decided  upon. 
It  is  believed  that  the  work  of  construction 
will  be  commenced  this  year  and  that  the  road 
will  be  open  for  traffic  at  the  end  of  three 
years. 

It  is  reported  that  the  Hill  interests  have 
broken  off  all  negotiations  for  the  use  of  joint 
terminals  in  Winnipeg  with  the  Canadian  North- 
ern R.  R.  It  is  said  that  a  $1,000,000  station 
will  be  built  in  Winnipeg  this  spring  for  the 
Great  Northern,  Northern  Pacific  and  Midland 
Railways.  Three  years  ago  the  Hill  interests 
purchased  a  right  of  way  into  the  heart  of 
the  city  at  a  very  high  figure.  They  will  now 
construct  a  line  from  Emerson,  where  the 
lines    enter    Canada    to    Winnipeg. 

The  Canadian  Pacific"  Ry.,  J.  G.  Sullivan, 
Assistant  Chief  Engineer,  Montreal,  Que.,  is 
reported  to  have  plans  for  work  in  and  around 
Toronto  which  will  call  for  the  expenditure 
of   $6,000,000. 

The  Railway  Committee  of  the  House  of 
Commons  has  been  considering  the  bill 
granting  a  federal  charter  for  the  Western 
Central  Co..  which  proposes  a  line  from  To- 
ronto to  Windsor,  via  London.  The  com- 
pany has  held  a  Provincial  charter  without 
proceeding  to  the  work,  and  it  is  said  that 
the  promoters  found  it  impossible  to  finance 
the    road   on    a    Provincial   charter. 

It  is  reported  in  Montreal  that  the  Canadian 
Pacific  Ry.  will  have  work  started  in  the 
spring  on  a  line  parelleling  the  Grand  Trunk 
to  Toronto.  It  is  said  that  the  new  line  will 
commence  at  Bathurst,  ten  miles  west  of 
Smith's  Falls,  and  proceed  southwesterly  to 
Belleville.  The  whole  of  this  line,  it  is  said, 
will  be  double-tracked,  and  as  the  line  be- 
tween Smith's  Falls  and  Montreal  is  dou- 
ble-tracked already,  the  C.  P.  R.  will  have  a 
double  track  all  the  way  between  Montreal  and 
Toronto,  and  an  alternative  route  between 
Smith's  Falls  and  Toronto  and  will  reach  all 
the  important  industrial  communities  between 
Montreal  and  Toronto  now  served  by  the 
Grand  Trunk  alone. 

The  Railway  Committee  of  the  House  of 
Commons  has'approved  the  bill  to  incorporate 
the  Niagara,  Welland  Sz  Lake  Erie  Ry.  The 
bill  calls  for  authority  to  run  a  main  line 
from  Niagara  Falls  to  Welland  and  on  to 
Port  Dalhousie,  with  branches  to  Dover  and 
Fort  Erie.  All  the  lines  are  to  be  operated 
by   electricity. 

The  Canadian  Pacific  Ry.,  F.  P.  Busteed, 
general  superintendent,  Vancouver.  B.  C,  has 
taken  tenders  for  the  construction  of  30  miles 
of  the  Kootenay  Central  south  from  Golden. 
B.  C.  Ten  miles  of  the  grade  out  from  Golden 
were  completed  several  years  ago  and  the  new 
section  will  be  an  extension  through  the  Co- 
lumbia River  Valley.  The  southern  terminus 
will  be  Galloway  station,  on  the  main  line  of 
the  Crow's  Nest  Pass  railway,  near  Cranbrook. 
The  contract  for  building  30"  miles  of  this  line 
north  from  Galloway  w^as  awarded  last  year  to 
Foley.  Welsh  &  Stewart  and  this  work  is  near- 
ing  completion. 


^  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Alabama. 

Plans  are  being  prtparcil  by  W  .  A.  .McCaUa. 
Decatur,  Ala.,  for  ibe  construction  of  four 
or  five  miles  of  cement  paving  in  Cullman. 
.-\la.,  on  a  concrete  foundation  at  an  esti- 
mated cost  of  $15,000.  riie  contract  for  this 
work  will  be  let  as  soon  as  jilans  are  com- 
pleted.    M.  L.  Robertson  is  Mayor. 

®The  board  of  public  works  of  Birmingham, 
.\la.,  has  awarded  the  contract  for  the  pav- 
ing of  Broad,  Water,  Esla\a  and  Xew  Jersey 
Sts.,  with  asphalt  to  the  Andrews  Paving  Co. 
Rids    were   opened   Feb.    IG. 

The  city  council  of  Cullman,  .Ala.,  has  let 
the  surveying  contract  for  the  paving  of  the 
streets  of  the  city  to  a  Decatur  engineer.  Bids 
for  the  construction  work  will  be  asked  for 
soon.  The  city  also  contemplates  the  installa- 
tion of  a  sewer  system.  M.  L.  Robertson  is 
mayor. 

Arizona. 

The  executive  committee  of  the  city  council 
of  Phoenix,  Ariz.,  has  requested  that  the  city 
council  instruct  the  city  engineer  to  prepare 
plans  and  profiles  of  the  following  district  for 
paving:  On  Washington  St.,  from  Third  St. 
to  Fourth  Ave. :  Adams  St.,  from  Second  St. 
to  Second  Ave. ;  on  Center  St.  from  Monroe 
St.  to  Jefferson  St. ;  on  First  St.,  from  Adams 
St.  to  Jetferson  St.;  on  First  Ave.,  from  Mon- 
roe St.  to  Jefferson  St.  A  report  and  specifi- 
cations were  prepared  by  City  Engineer  A.  P. 
Campbell  of  Riverside,  Cal.,  for  the  contem- 
plated paving  in  Phoenix  this  year.  Eugene 
Hacket  is  chairman  of  the  executive  commit- 
tee. 

California. 

Assemblyman  Chandler,  chairman  of  the 
committee  on  roads  and  highways,  according 
to  reports  from  Sacramento,  Cal.,  has  con- 
pletcd  plans  for  a  state  highway  act,  under 
which  the  $18,000,000  will  be  expended  in  build- 
ing good  roads.  It  is  proposed  to  increase  the 
engineering  board  by  the  addition  of  three 
members,  to  be  appointed  by  the  Governor. 
The  chairman  will  select  an  engineer  to  con- 
duct the  work. 

The  state  representative  from  Placer,  Cal. 
has  asked  the  House  for  an  appropriation  of 
$1.5,000  for  construction  work  on  the  Lake 
Tahoe  wagon  road. 

The  board  of  supervisors,  Martinez,  Cal., 
has  appointed  viewers  to  lay  out  a  route  for 
a  wagon  road  between  Martinez  and  Bay 
Point. 

The  Development  &  Securties  Co.  of  Long 
Beach,  Cal.,  has  purchased  200  acres  of  land 
between  Redlands  and  Highlands  on  the  San- 
ta Fe  loop  line,  and  will  erect  a  $100,000  rock 
crusher  and  artificial  stone  works.  The  erec- 
tion of  the  plant  will  be  commenced  in  a  short 
time. 

A  bill  has  been  introduced  in  the  senate, 
Sacramento.  Cal.,  providing  for  the  construc- 
tion and  completion  of  the  Trinity-Humboldt 
state  highway  at  an  approximate  cost  of  $.50,- 
000.  The  road  would  connect  the  counties  of 
Trinity,  Tehama  and  Shasta  witli  the  road 
system  of   Humboldt  county. 

Colorado. 

Plans  are  under  way  for  the  construction  of 
a  turnpike  road  from  Collbran,  Colo.,  to  con- 
nect the  Plateau  valley  with  Palisades  and  the 
rest  of  the  Grand  valley.  Ranchers  will  do- 
nate labor.  Grand  Junction  is  the  county 
seat  of  Mesa  County. 

.-\  bill  has  been  introduced  in  the  state  leg- 
islature, Denver,  Colo.,  which  provides  for  an 
appropriation  of  $10,000,000  for  a  round  the 
circle   road  in   Colorado. 

The  citizens  of  Weld  County,  Greeley.  Colo., 
are  agitating  the  construction  of  better  roads. 
A  bill  has  been  introduced  in  the  legislature 
providing  for  the  creation  of  road  districts 
on  a  petition  of  20  per  cent  of  the  land  own- 
ers. 


Delaware. 

Reports  from  Wilmington.  Del.,  state  that 
T.  Coleman  Dupont,  president  of  the  Dupont 
Powder  Co.,  Wilmington,  has  offered  to  do- 
nate $2,000,000  to  the  state  of  Delaware  for 
the  construction  of  a  highway  the  entire 
length  of  the  state.  The  highway  is  to  be 
from  GO  to  100  ft.  wide,  and  approximately 
103  miles  in  length. 

Florida. 

The  city  council  uf  Pensacula.  Ma.,  has 
adopted  the  recominendations  of  the  board  of 
bond  trustees,  giving  its  approval  to  a  system 
of  street  paving  which  will  mean  an  outlay 
within  the  course  of  the  next  12  months  of 
$500,000.  In  all  about  25  miles  of  paving  will 
be  done,  most  of  which  will  be  in  the  north- 
eastern section  of  the  city. 

Illinois. 

®rhe  Capital  City  Concrete  Construction 
Co.,  214y2  S.  6th  St.,  Springfield,  111.,  has 
been  awarded  the  contract  by  the  city  of  Corn- 
ing, la.,  for  the  construction  of  the  following 
improvements:  For  grading,  curbing,  gut- 
tering and  paving  Davis  Ave.,  from  the  rail- 
road right  of  way  to  the  north  line  of  Eighth 
St.,  and  Eighth  St.,  from  alley  between  Davis 
Ave.  and  Adams  St.,  to  Grove  Ave.  The 
work  includes  the  following  approximate 
quantities;  11,9-14  sq.  yds.  of  brick,  189  sq. 
yds.  concrete  pavement,  2..37;3  lin.  ft.  of  com- 
bined curb  and  gutter,  1,857  lin.  ft.  of  gutter, 
2.650  cu.  yds.  of  grading.  The  contract  price 
is  $1.93  per  sq.  vd.  Bids  were  opened  Fe1>. 
20  by  W.  C.  Chu'bb,  City  Clerk,  Theodore  S. 
De  Lay,   Criston,   la.,   Engineer. 

®The  board  of  local  improvements  of  East 
St.  Louis,  III.  has  awarded  the  contracts  for 
the  improvement  of  Wimmer  place  and  of 
-Mexander  St.,  to  the  O.  T.  Dunlap  Co.,  of 
Edwardsville,  for  a  total  of  $33,790.  W.  J. 
Crocken  is  city  engineer. 

Senator  Frank  A.  Landee,  of  Moline,  111., 
has  introduced  three  bills  in  the  state  senate, 
Springfield,  III,  which  aim  to  put  all  state 
road  making  on  a  centralized,  systematic,  sci- 
entific basis  by  putting  it  under  state  super- 
vision. 

A  petition  has  been  circulated  in  Sycamore 
township.  Sycamore,  111.,  asking  that  there  be 
submitted  to  the  voters  of  Sycamore  town- 
ship at  the  township  election  in  April  next, 
the  question  of  continuing  the  construction  of 
hard  roads  which  has  been  in  progress  for  the 
last  two  years.  The  petition  calls  for  a  levy 
of  $.30  on  each  $100  of  assessed  valuation. 
Indiana. 

4»Bids   will   be   received   until    noon,   March 


Hamilton  .^-  .=;chwartz,   Shfnanflnali,   la 

.Fames   Horrabin.    r)e.s  Moines.    la 

Rvan  .J.   Evans.   Red  Oak,   la ■. ••■ 

.1    W.   Turner  Improvement  Co.,   De.s  Moine.«.   la. 

Capital  Citv  Concrete  Construetinn  Co 

Creston   Construction   Company.   Creston,   la 


Tippecanoe  county.  ("ieorce  W' .  Baxter  is 
County  Auditor. 

•|»Bids  will  be  received  until  March  2,  for 
the  construction  of  3,600  yds.  pavement  on 
.North  D.  St.  in  Richinond,  Ind.  Fred  R. 
Charles  is  City  Engineer. 

^Bids  will  be  received  until  March  9,  by 
the  city  of  Richmond,  Ind.,  for  the  construc- 
tion of  8,250  yds.  pavement  on  North  E,  St. 
Fred  R,  Charles  is  City  Engineer. 

The  county  commissioners  at  Huntington, 
Ind.,  have  been  petitioned  for  the  construc- 
tion of  two  roads  in  Warren  township.  Both 
roads  asked  for  are  to  run  south  and  to  join 
the  Maple  Grove  road  on  the  Warren-Dallas 
towmship  line.     Gravel  or  stone  is  to  be  used. 

The  Fountain  county  commissioners,  Cov- 
ington, Ind.,  have  been  petitioned  for  the  con- 
struction of  a  road  beginning  at  the  intersec- 
tion of  the  Coal  Creek-Covington  road  with 
the  old  state  road  and  extending  south  two 
.and  five-eighths  miles  to  the  Troy-Wabash 
township  line.  The  road  is  to  be  constructed 
of  screened  gravel  obtained  in  the  vicinity  of 
Covington,  bound  with  pure  asphalt  and  rolled. 
The  cost  is  estimated  at  $26,000.  Bruce  Short 
is   surveyor   of   Fountain   County. 

Iowa. 

The  city  council  of  Carroll,  la.,  has  decided 
10  pave  Fifth  St.,  from  the  Northwestern  rail- 
road depot  to  the  Windsor  hotel  and  Adams 
and  .Main  Sts.,  from  the  railroad,  north  to 
Sixth  St. 

®George  Gabler  has  been  awarded  the  con- 
tract in  Mason  City,  la.,  for  laying  37  blocks 
of  paving  at  the  following  bids :  $2.40  and 
$2.45  for  laying  flint  brick;  $4,.38  for  un- 
corrugated  cement,  and  $4.39  for  corrugated 
cement,  and  $.38   for  curbing. 

®Bids  were  opened  Feb.  20  by  the  city  of 
Corning,  la.,  Theo.  S.  Delay,  consulting  engi- 
neer, Creston.  la.,  for  paving  and  curbing. 
The  work  consists  of  12,000  sq.  yds.  of  brick 
paving  constructed  of  vitrified  paving  brick, 
which  shall  pass  a  24  per  cent  rattler  test  and  3 
per  cent  absorption  test,  laid  on  1  ;3  :4  or  more 
Portland  concrete  base  4  ins.  thick,  with  2-in. 
sand  cushion  and  sand  filler ,  sub  grading  to 
go  with  paving;  2,373  lin.  ft.  of  combined  curb 
and  gutter  42  ins.  over  all,  built  of  1  :2 :4  or 
more  Portland  concrete.  10  ins.  deep  on  street 
side.  6  ins.  on  property  side,  laid  on  cinder 
liase;  1.857  lin.  ft.  of  gutter  to  be  laid  to  old 
curb,  constructed  in  same  way  as  combined 
curb  .-ind  gutter;  189  sq.  yds.  of  concrete  alley 
jiaving  G  ins.  thick  of  1  :2  :4  or  more  Portland 
concrete.  The  contract  was  awarded  to  the 
Capital  City  Concrete  Construction  Co., 
.Springfield,  111.  The  bids  received  on  the 
work  were  as  follows : 
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7,  by  Board  of  County  Commissioners,  at 
Winaniac,  Ind..  for  the  construction  of  high- 
wavs  in  Jeffcrston  township.  W.  E.  Muchcn- 
bui-g  is  Auditor  of  Pulaski  County. 

^•Bids  will  be  rrcriv.cl  until  .March  14, 
accordinty  to  reports,  bv  llie  Board  of  Public 
Works,  Indianapolis.  In.l,  for  the  furnishing 
of  a  5-ton   road   roller   for  the  asphalt  plant. 

•J-Rids  will  be  received  until  10  a.  m.,  March 
m  bv  Countv  Commissioners.  Lafayette,  Ind., 
for  the  construction  of  the  free  gravel  road 
petitioned    for  bv   Carrel   F.   Higley,   et   al   in 


The  city  council  of  Muscatine,  la,,  has 
passed  an  ordinance  creating  improvement  dis- 
trict No.  29  for  paving  purposes.  It  is  pro- 
posed to  construct  concrete  pavement,  esti- 
mated as  follows:  18,475  sq.  yds.  of  pavement 
at  $1.30;  8,.528  lin.  ft.  of  combination  curb 
and  gutter  at  $.60;  3,.526  ft.  of  brick  pave- 
ment in  car  tracks,  7  feet  wide,  $1.26;  publica- 
tion, inspections,  engineering,  etc.,  $3,.332 ;  7,674 
cu.  yds.  of  excavation  at  $.35;  total  $.39,597. 
T.  H.  Brennan  is  city  recorder. 

The  citv  council  of  Muscatine.  la,,  has  cre- 


^  indicates  work  now  open  for  bids.     *  indicates  a  contract  let  recently. 
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ated  improvement  Jistrict  No.  -S,  and  will 
construct  brick  and  bitulithic  pavement  in  the 
same,  estimated  as  follows:  ^1,283  sq.  yds.  of 
bitulithic  pavement,  including  sub-grading, 
$1.81 ;  l'i,678  lin.  ft.  of  combined  curb  and 
Sruttcr.  including  sub-grading.  $.t!0 ;  30U  lin.  ft. 
of  combination  curb  and  gutter,  18-in.,  includ- 
ing sub-grading,  $.55;  300  lin.  ft.  of  18-in.  gut- 
ter built  to  old  curb,  including  sub-grading. 
$.30;  -1,000  cu.  yds.  of  extra  grading,  $.'i2: 
3,1)00  cu.  yds.  of  extra  grading,  $.35 ;  4,8!H  lin. 
ft.  of  brick  pavement  in  car  tracks,  seven  ft. 
wide.  $1.2l) ;  publications,  engineering,  inspec- 
tions, etc.,  $4,807:  total,  $-5!>,St00.  T.^H.  Bren- 
nan  is  city  recorder. 

Kansas. 

.\  public  meeting  was  recently  held  in  Min- 
neapolis. Kan.,  for  the  purpose  of  devising 
a  plan  for  the  construction  of  a  highway  .be- 
tween that  city  and  Salina.  Kan.,  a  distance  of 
-0  miles. 

Louisiana. 

It  is  reported  that  the  city  commissioners, 
Shrcveport,  La.,  will  soon  call  a  special  elec- 
tion to  vote  on  the  proposition  of  issuing 
bonds  for  paving. 

Michigan. 

®The  contract  iov  the  ennstruction  of  pave- 
ment on  Madison.  Robert  and  Daiiaher  Sis., 
in  Liidington,  Mich.,  for  which  bids  were 
opened  Feb.  20  by  Dean  Thompson.  City 
Clerk,  has  not  been  awarded.  .\\\  bids  were 
rejected  and  instruction::  were  given  to  re- 
advertise.  The  contract  for  grading  and 
building  cement  curb  and  gutter  was  let  to 
Frank  Shepperd  of  Ludington. 

Four  townships  of  Saginaw  County,  Sagi- 
naw, Mich.,  county  seat,  are  preparing  to  vote 
on  the  proposition  of  issuing  bonds  to  the 
amount  of  $46,000  for  the  improvement  of 
hiehways,  as  follows :  Brant  township,  $10,- 
000;  Bridgeport  township,  $6,000;  Spaulding 
township,  $10,000;  Birch  Run  township,  $20,- 
000.  John  W.  Ederer  is  County  Road  Com- 
missioner. 

Minnesota. 

•|«Bids  will  be  received  until  2  p.  m.,  March 
6,  by  Board  of  Public  Works,  St.  Paul,  Minn., 
for  the  construction,  relaying  and  repairing  of 
such  cement  sidewalks  as  the  council  may  or- 
der constructed.  R.  L.  Gorman  is  Clerk  of 
the  Board.  .•\  bond  in  the  sum  of  $5,000  is 
necessary. 

•{•Bids  will  be  received  until  2  p.  m..  March 
6.  by  Board  of  Public  Works,  St.  Paul.  Minn., 
for  the  construction,  relaying  and  repairing 
of  such  w-ooden  sidewalks  as  the  Common 
Council  may  order  reconstructed,  relaid  or  re- 
paired during  the  year  of  1911.  A  bond  of 
$5,000  is  necessary.  R.  L.  Gorman  is  Clerk 
of  the  Board. 

The  county  commissioners  at  St.  Paul. 
Minn.,  will  readvertise  for  bids  for  road 
rollers  \Tith  double-speed  engines.  P.  J.  Ryan 
is  assistant  county  attorney. 

The  board  of  public  works  of  St.  Paul, 
Minn.,  has  passed  a  resolution  setting  aside 
$5,000  to  aid  in  paving  Jackson  St.,  from 
University  .\ve.  to  Valley  St. 

The  city  council  of  Minneapolis,  Minn.,  has 
authorized  the  street  cominissioners  of  the 
Eighth  ward,  the  Tenth  ward,  and  the  Twelfth 
ward,  to  purchase  in  the  open  market,  a  street 
sprinkler  for  their  ward  at  a  price  not  to  ex- 
ceed $248.  $250  and  $2.50  respectively. 

The  Commercial  club  of  Eveleth,  Minn., 
is  agitating  the  construction  of  a  new  road 
out  of  Eveleth.  The  proposed  road  would 
cross  the  Missabe  tracks  near  the  Spruce 
mine,  and  take  a  southerly  direction,  prob- 
ably along  the  D.  M.  &  N.,  thence  crossing 
that  road  somewhere  near  Spruce  and  con- 
tinning  down  into  the  farm  lands  that  are 
there  to  he  opened. 

Mississippi. 

The  hoard  of  road  cotnmissioners,  Charles- 
ton, Miss.,  has  employed  Civil  Engineer  A. 
P.  Smith  to  survey  the  public  roads,  prepara- 
tory to  making  plans  and  specifications  for 
working  the  same.  Robert  L.  Barnes  is  as- 
sisting  in    the   work. 


Missouri. 
^  The  majority  of  property  owners  on  15th 
St.,  between  Virginia  and  Cypress  Aves., 
Kansas  City,  Mo.,  which  is  to  be  paved  this 
year,  are  said  to  favor  the  use  of  asphalt.  L. 
R.  .Xsh  is  city  engineer 

New  Jersey. 

•J-Bids  will  be  received  until  2  p.  ni.,  March 
7,  by  Township  Committee,  Bernardsville.  N. 
J.,  for  stone  roads,  asphaltic  binder,  to  be 
constructed  at  Bernardsville  and  Far  Mills. 
Total  length  of  both  roads,  1,7!K1  feet.  Total 
macadam,  3,5!>!)  sq.  yds.  Specifications,  maps 
and  profiles  may  be  seen  at  the  office  of 
.•\nthony  Schumacher,  tow-nship  engineer,  at 
Bernardsville,  N.  J.  Joseph  B.  Kronenber  is 
Township  Clerk. 

+Bids  will  be  received  by  the  Town  Coun- 
cil of  Irvington,  N.  J.,  until  8  p.  m.  .March 
6,  for  laying  telford  pavement  in  the  follow- 
ing streets:  Myrtle  Ave.,  from  Springfield 
.•\ve.  northerly  to  Avon  Ave. ;  Park  Place 
from  Park  Ave.  southerly  to  Lyon  .\ve.  Plans 
.'uid  specifications  can  be  seen  at  the  office  of 
1.  J.  Casey,  Jr.  &  Co.,  Town  Engineers,  Glo- 
rieux    Bldg.,   Irvington,    N.   J. 

4«Bids  will  be  received  until  3;.30  p.  m., 
.March  7,  by  County  Park  Commission,  800 
Broad  St.,  Newark,  N.  J.,  for  grading  at 
Weequahic  Park  addition,  Newark,  N.  J. 
Plans  and  specifications  may  be  seen  at  the 
office  of  the  engineers,  60  Clifton  .Ave.,  New- 
;irk,  N.  J.  The  work  will  include  approxi- 
mately 50,000  cu.  yds.  of  material  and  a  cer- 
tified check  for  $500  must  be  filed  with  eacli 
bid. 

New   York. 

•{•Bids  have  been  readvertised  and  will  be 
received  until  1  p.  m.,  March  20,  by  New 
York  State  Highway  Commission,  Albany. 
N.  Y.,  for  the  improvement  of  the  following 
highways : 

H'way  .'Vpprox. 

County.  No.         Name.  Miles. 

Albany    790    Cohoes    City    L,  i  n  e- 

Boghts    Cor 2.11 

Albany    879    Shakers-Watervliet  . .   6.40 

Broome   S58    Whitneys      Point-Up- 
per Lisle   4.27 

Cattaraugus    695    Otto-Cattaraugus    ...   1.21 

Cattaraugus    697    Otto-E.  Otto,   Section 

II  2.27 

Cayuga    687    Fair  Haven-Sterling- 

Martville    5.30 

Chautauqua    ....   S73    Brockton-Stockton    ..    2.93 

Chenango     666    Plymouth-Kirk    4.9ii 

Clinton    777    Plattsburg-Cadvville..  4.3S 

Columbia    763    Hollowville-Craryville  7.14 

Columbia    5072     Livingston  -  Hudson, 

Part  I   3.60 

Columbia    5073     Livingston  -  Hudson, 

Part  n    '. 5.10 

Columbia    5074     Schodack      Ctr.-Vala- 

Dutchess    712         tie.  Part  IV 4.30 

Amenia-Sharon   Sta..   2.29 
Franklin     884     Malone-Fort    Coving- 
Franklin     885         ton.  Part  1 3.5S 

Franklin     5076    Moira-South    Bombay  8.5cS 

Malone-Moira    5.22 

Jefferson     625      Theresa    -     Antwerp, 

Part  II   6.37 

Jefferson    626     Burrs  Mil!s-S.  Cham- 
pion       4.56 

Rensselaer   659     Brimswick    Ctr.-Lan- 

singburg     5.07 

Rensselaer (179    W.  Stephentown-Ste- 

phentown    Ctr 4.14 

Rensselaer  OSO      Stephentown       C  t  r.- 

Massachusetts     ....   3.92 

Rensselaer  5084 

Schodack      Ctr.-Vala- 
tie.  Part  III 2.9ii 

Alternate  proposals  will  also  be  received 
at  the  time  and  place  above  mentioned  for 
State  Highways  5072  and  5073  combined  in 
one  contract  and  also  alternate  proposals  for 
State  Highways  5074  and  5084  combined  in 
one  contract  as  follows  :  County — Columbia. 
Road  number — 5072-Ejct.  Name  of  road — 
Livingston-Hudson.  Parts  1  and  2.  .'\pproxi- 
mate  length — 8.70  miles.  Counties — Columbia 
and  Rensselaer.  Road  number — 5074-Ext. 
Name  of  road — Schodack.  Ctr.-Valatie.  Parts 
3  and  4.  .'\pproximate  length,  7.20  miles.  The 
Commission  reserves  the  right  to  award  con- 
tracts for  State  Roads  5072,  5073.  5074  and 
5084  in  the  manner  which  shall  be  deemed 
most  advantageous  for  the  State,  namely: 
Either  on  separate  proposals  for  Roads  5072 
and  5073,  or  on  proposals  for  these  two  roads 
combined,  and  in  the  same  manner  on  separate 


County. 
Ontario   . 


Ontario 


proposals    for    roads    5074    and    5084    or    pro- 
posals   for   these   two   roads   combined. 

^Bids  have  been  readvertised  and  will  be 
received  until  1  p.  m.,  March  24,  by  the  State 
Highway  Conmiission,  55  Lancaster  St.,  Al- 
bany, N.  Y.,  for  the  improvement  of  the 
following   highways: 

H'way  Approx 

No.         Name.  Miles, 

. . .  6;i9     Cheshire  -McJennetts 

Hill    7.04 

....",081     Lima-E.      Bloomfield. 

Part  II   5.26 

Otsego  833  W.  Exeter-W.  Win- 
field    5.44 

bt,     Lawrence...   875      Rlmdale-Gouvernour.    5.88 
St.     Lawrence. . .  876    Brasles  Corners-Elm- 

dale    3.32 

St.  Lawrence...  878  Ogdensburg  -  Morris- 
Town.    Part   1 6.74 

Saratoga     741     Saratoga-Corinth     ...   4.06 

Saratoga    815     Corinth-Hadlev    6.22 

Schenectady   793     Schenectady- Vischers 

Forrv     2.34 

Schenectady    ....    Ssn      Sehcncctady-Duanes- 

burg.    Part    1 2.79 

Schoharie     .5086     Gallupville-Vrooman.    5.00 

Seneca     324     Center  Road-Fayette, 

Part  I  3.19 

Seneca    5087     Geneva-Waterloo    ...5.95 

Warren     5088     Riverside    -    Wever - 

town,    Part  II 1.58 

Washington  S02  Smiths  Basin-Hart- 
ford       5.26 

Wayne     5089     Clyde- Savannah,  Part 

I     4.55 

Cortland  881  Blodgetts  Mills-Cort- 
land       1.79 

Cortland    882     Scott-Spafford     2.55 

Cortland  5075  Cortland  City  -  Clin- 
ton    Ave 0.53 

Maps,  plans,  specifications  and  estimates 
may  be  seen  and  proposal  forms  obtained  at 
the  office  of  the  Comiuission  in  Albany,  N.  Y.. 
and  also  at  the  office  of  Division  Engineer 
Spencer  J.  Stewart,  Columbus  Hall,  Pough- 
keepsie,  N.  Y.,  for  the  road  in  Dutchess 
county;  at  the  office  of  Division  Engineer 
Harry  P.  Willis,  Humane  Building,  Albany. 
N.  Y.,  for  roads  in  the  counties  of  .'Albany. 
Clinton,  Columbia,  Greene,  Montgomery, 
Rensselaer,  Saratoga,  Schenectady,  Schoharie, 
Warren  and  Washington ;  also  at  the  office 
of  Division  Engineer  Guy  H.  Miller,  Cleve- 
land Building,  Watertown,  N.  Y.,  for  roads 
in  the  counties  of  Franklin,  Jefferson,  Ham- 
ilton, Lewis,  Oneida  and  St.  Lawrence;  also 
at  the  offices  of  Division  Engineer  Fred  W. 
Sarr,  So.  Clinton  and  West  Jefferson  Sts., 
Syracuse,  N.  Y.,  for  roads  in  the  counties 
of  Cayuga,  Chenango,  Cortland,  Madison, 
Onondago.  Ontario,  Oswego,  Seneca  and 
Wavne;  also  at  the  office  of  Division  Engi- 
neer M.  W.  Wilbur,  423  Cutler  Bldg.,  Roches- 
ter, N.  Y.,  for  roads  in  the  counties  of  Catta- 
raugus, Chautauqua  and  Genesee;  and  also 
at  the  office  of  Division  Engineer  Paul 
McLoud,  Press  Bldg.,  Binghamton,  for  roads 
in  the  counties  of  Broome  and  Otsego. 

^Bids  have  been  readvertised  and  will  be 
received  until  1  p.  m.,  March  22,  by  New 
York  State  Highway  Commission,  55  Lan- 
caster St.,  Albany,  N.  Y.,  for  the  improve- 
ment of  the  following  highways : 

H'way  .-^pproi. 

County.  No.         Name.  Miles. 

Greene    8S6  Lexington-Ptattsville  4.19 

Greene     887     So,    Cairo-Cairo S.IS 

Genesee  5090  E,  Pembroke  -  Pem- 
broke, Part  II 4.77 

Hamilton     874     Nobleboro    -    M  o  r  e  - 

houseville 5.0* 

Lewis     5077     Martinsburg-Turin    ..   3. OS 

Madison     883     De      Ruyter  -  Otselic, 

Part    I    2.14 

Madison     5078     Wampville    -    Oneida 

Castle    2.5« 

Montgomery     ...   409     Fort    Plain-Starkville  6.22 

Oneida     837      Waterville-Deansville  4.77 

Oneida     838     Saquoit     0.50 

Oneida     839     Augusta-Knoxboro    . .   1.21 

Oneida    840     N.    Brookfield-Water- 

ville    4.37 

Oneida    877     Clinton  Village  0.97 

Oneida     5079     Clayville   Village    1.44 

Onondaga    556      Manlius-Chittenango.   3.22 

Onondaga    557     Vesper-So.    Onondaga  6.19 

Onondaga    655     Jordan-Cross    Lake..    1.78 

Onondaga     669     Pompey-Jamesville     .   5.97 

Onondaga    5080     Elbridge    Village-Ca- 

millus.   Part  1 3.01 

Oswego     772     Fulton-  Hannibal, 

Part    I    3.67 

Oswego     825    Fulton-Oswego    4.51 

Oswego     826     Pulaskl-Orwell    5.94 

Oswego     5082    Mexico-Union  Square, 

Part  II    2.92 

Oswego     5083     Union    Square-Pulas- 

ki.   Part  I   2.61 

Julius  Friedrich  Co.  submitted  the  lowest 
hid    to    the     board    of     contract    and     supply. 


•J-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Rochester,  X.  Y.,  uii  Feb.  15,  tor  the  making 
of  repairs  to  asphalt  pavement  at  $1.12  a  sq. 
yd.,  for  asphalt  and  :!!!  cts.  a  sq.  yd.  for 
cement. 

A  bill  has  been  introduced  in  the  state 
senate,  Albany,  N.  Y.,  by  Senator  Walters,  of 
Onondaga  county,  calling  for  the  construc- 
tion of  improved  hi.gh\vays  from  Binghamton 
to  Alexandria   Bay 

®The  village  trustees  nf  Kenmore.  \.  Y., 
have  awarded  the  contract  for  paving  Knowl- 
ton  Ave.  with  asphalt  to  the  German  Rock 
Asphalt   Co..   for  $2o..V"> 

North  Carolina. 

According  to  advices  from  .\sheville,  N. 
C.,  county  seat  of  Buncombe  county,  an  ef- 
fort will  be  made  to  allow  that  county  to 
vote  on  an  issue  of  $100,00(1  or  more  of  bonds 
for  the  improvement  of  the  roads  in  all  parts 
of  the  county.  The  Buncombe  County  Good 
Roads    Association   is   interested. 

Boonville  township,  Boonville.  N.  C,  ex- 
pects to  vote  on  a  proposition  to  issue  bonds 
to  the  amonnt  of  $15,000  or  $20,000  for  im- 
provements to  the  roads  of  the  township. 
A.  ?.  Specr  i~  chairman  nf  the  township 
board. 

According  to  information  received  from 
Raleigh.  K.  C,  the  Sykes-Boydcn  highway 
commission  bill  has  been  adopted  for  favor- 
able report  by  the  joint  committee  on  roads 
and  turnpikes  as  a  substitute  for  the  Sykes 
bill,  to  encourage  road  building  in  North 
Carolina,  and  the  Boyden  bill  for  a  highway 
commission.  It  is  to  have  the  combined 
strength  of  both  bills  in  pressing  its  passage 
through  Ixith  houses.  The  substitute  bill  pro- 
vides for  a  state  highway  commission  to  have 
the  supervision  of  road  building  in  the  state 
and  issues  of  state  bonds,  $200,000  every  si.x 
months. 

Ohio. 

•J"Bids  will  be  received  until  noon,  March 
24,  by  Board  of  County  Commissioners,  Cin- 
cinnati, Ohio,  for  the  improvement,  under 
Specifications  No.  166,  of  the  Broadwell  road, 
from  Round  Bottom  road  to  a  point  V2  mile 
east  of  the  N.  &  W.  R.  R.,  in  Anderson 
township.  Bids  must  be  accompanied  by  a 
bond   for  $500.     Fred.   Dreihs  is  clerk. 

•J«Bids  will  be  received  until  noon,  March  7, 
by  H.  S.  Holton,  Director  of  Public  Service, 
Columbus,  Ohio,  for  three  two  horse  street 
sweeping  machines,  equipped  with  eight-foot 
brooms,  for  use  of  the  street  cleaning  de- 
partment, delivery  f.  o.  b.  Columbus,  and  each 
proposal  to  be  accompanied  by  complete  spe- 
cification and  description  of  machine. 

4'Bids  will  be  received  until  noon,  March 
11,  by  Louis  Brill,  Village  Clerk,  Trenton,  O., 
for  furnishing  necessary  labor  and  materials 
for  grading  and  regraveling  State  St.  in  said 
village,  from  Miami  St.  westwardly  to  the 
west  corporation  line  of  said  village,  and  for 
constructing  curbing  and  gutters  therealong, 
according  to  the  plans  and  specifications  on 
file. 

The  board  of  county  commissioners,  Athens, 
O.,  hare  been  petitioned  for  the  construction 
of  3.  road  on  the  line  beginning  at  a  point  on 
the  Athens,  Sugar  Creek  and  Chauncey  pub- 
lic road  known  as  the  Lancaster  road,  and 
running  to  intersect  Central  Ave.,  on  the  north 
end. 

A  petition  is  to  be  presented  to  the  county 
commissioners,  Bryan,  O.,  at  its  first  meeting 
in  March,  providing  for  the  locating  and  con- 
struction of  a  county  road  on  the  following 
line  :  From  the  southeast  corner  of  the  north- 
east quarter  of  section  19,  Brady  township,  to 
the  public  highway  running  through  Brady 
township,  a  distance  of  about  200  rods. 

The  city  council  of  .Ashtabula,  O.,  contem- 
plates paving  North  Park  St.  with  asphalt 
macadam.  Plans  for  the  improvement  have 
been  completed  by  the  engineering  department. 
C.  F.  Brotherton  is  service  director. 
Oklahoma. 

The  Choctaw  County  Good  Roads  Associa- 
tion, Hugo,  Okla.,  will  apply  to  the  good  roads 
division  of  the  agricultural  department  at 
Washington,  D.  C.  for  experts  to  build  four 


miles  of  demonstration  road  between  Hugo 
and  Grant.  The  enterprise  has  been  endorsed 
by   the  county  commissioners. 

Oregon. 

Stannard  &  Richardson,  civil  engineers  of 
Portland,  Ore.,  have  been  engaged  by  the  city 
council  of  Forest  Grove.  Ore.,  to  prepare  maps 
and  estimates  and  make  surveys  for  the  area 
to  be  paved  during  the  summer. 

It  is  reported  from  Jacksonville,  Ore.,  that 
the  county  court  of  Jackson  County  has  em- 
ployed a  road  engineer  for  that  county  who 
will  have  complete  charge  of  the  road  work 
throughout  the  county. 

Hard-surface  pavements  costing  more  than 
$500,000  are  to  be  laid  in  the  district  south 
of  Division  St.,  Portland,  Ore.,  this  year.  One 
contract  of  $140,000  has  been  let  anj  others 
are  to  be  let  in  the  near  future.  Three  dis- 
tricts have  been  formed  between  Division  St. 
and  Powell  Valley  road,  East  26th  and  East 
41st  Sts.,  in  which  hard  surface  pavements 
are  to  be  laid  this  year  at  a  cost  of  $350,000. 
Another  district  is  between  Elsworth  St.  and 
Powell  Valley  road,  and  between  East  41st 
St.,  in  Waverleigh  Heights.  It  is  estimated 
that  it  will  cost  $200,000  to  pave  all  the  streets 
in  this  region.  East  26th  St.  also  will  be 
paved  between  Division  St.  and  Powell  Val- 
ley road  as  soon  as  the  widening  of  the  street 
has  been  accomplished.  Division  St.  will  be 
paved  between  East  41st  and  East  60th  Sts. 
The  hard-surface  district  east  on  East  21st 
St.,  between  Clinton  and  Division,  will  cost 
about  $30,000.     J.  W.  Morris,  city  engineer. 

The  city  council  of  Grants  Pass.,  Ore.,  has 
been  petitioned  for  various  street  improve- 
ments. An  ciTort  is  being  made  by  property 
owi.ers  to  decide  upon  the  style  of  roadway, 
some  favoring  a  36-ft.  roadway  of  a  light 
water  bound  macadam,  while  others  are  con- 
tending for  a  30- ft.  roadway  of  macadam  with 
a  bituhthic  waterproof  surface.  Plans  and 
specifications  are  being  prepared  by  City  En- 
gineer Hobson. 

Pennsylvania. 

•I«Bids  will  be  received  until  noon,  March  6, 
bv  Commissioners  of  Allegheny  County.  Pitts- 
burg. Pa.,  for  hauling  ballast  and  screenings 
from  railroad  stations  and  sidings  to  points 
on  the  various  roads  to  be  resurfaced  by  the 
road  department  of  the  county.  Specifications 
on  file  at  the  office  of  S.  D.  Foster,  County 
Road  Engineer,  312  Court  House.  R.  J.  Cun- 
ningham is  County   Controller. 

^•Bids  will  be  received  until  noon  March  6, 
by  Board  of  Countv  Commisioners,  Pitts- 
burg, Pa.,  for  furnishing  the  road  department 
in  accordance  with  specifications  on  file  at 
the  office  of  S.  D.  Foster,  County  Road  Engi- 
neer. 312  Court  House,  the  following:  36,000 
tons,  more  or  less  of  ballast  and  screenings 
for  the  various  improved  roads  that  are  to  be 
resurfaced,  as  per  schedule  on  file  in  the  road 
engineer's  office;  bids  to  be  made  per  ton, 
railroad  weight,  f.  o.  b.  cars  destination;  ap- 
proximately 10.000  barrels  of  Portland  cement, 
all  or  anv  part  of  same  to  be  for  delivery 
during  ve'ar  1911,  and  to  any  point  in  said 
county.  '  Also  for  the  furnishing  and  delivery 
on  tlie  Hulton  and  Verona  extension  roads 
(delivery  to  be  as  required  by  road  depart- 
ment, and  as  covered  in  the  specifications),  of 
binder  and  mixing  of  "Amiesite"  pavement, 
or  "Warrenized"  pavement,  for  23,655  sq. 
vds  of  surface  for  the  Hulton  road,  and  16.- 
976  sq.  vds.  of  surface  for  the  Verona  exten- 
sion road,  said  quantities  being  approximate. 
Delivery  of  ballast  and  screenings  to  com- 
mence within  15  da\  s  after  the  award  and 
execution  of  contracts  and  to  be  completed  on 
or  before  .\ugust  1.  1911.  Delivery  of  cement 
and  the  "Warrenite"  or  ".\miesite"  pavement 
to  commence  within  10  days  after  receipt  of 
instructions  from  the  county  road  engineer, 
and  to  be  furnished  in  strict  accordance  with 
his  instructions,  .-is  furnished  from  time  to 
time. 

The  city  of  Harrisburg,  Pa.,  plans  to  start 

active  work  as  soon  as   spring   opens,  on  the 

contracts  for  the  laving  of  300,000  sq.  vds.  of 

Within   a    short   time   City    Highway 


paving 
•i-  indicates  work  now  open  for  bids.    *  indicates  a  contract  let  recently. 


Commissioner,  William  D.  Laldwell,  will  ad- 
vertise for  bids  for  some  streets,  including  a 
readvertisemcnt  for  brick  for  the  paving  of 
Berryhill  St.  The  other  streets  include  those 
recently  authorized  to  be  paved  by  the  Koons' 
ordinance  as  follows;  Sections  of  15th  and 
16th  Sts.,  from  Berryhill  to  Catharine ;  17th 
from  Berryhill  to  the  P.  &  R.  railroad;  Nau- 
dain  and  Catharine  Sts.,  from  loth  to  ITtli; 
Peffer  St. 

The  city  council  of  Scottdale,  Pa.,  has  or- 
dered the  paving  of  Fourth  Ave.  The  coun- 
cil was  also  petitioned  for  grading,  curbing 
and  paving  Loucks  ave..  from  Grant  St.  to 
Homestead  Ave. 

The  viewers  appointed  by  the  county  com- 
missioners, Washington,  Pa.,  to  inspect  the 
proposed  route  of  a  new  road  in  Carroll 
township,  have  reported  favorably.  The  road 
as  laid  out  begins  at  a  point  on  the  Ginger 
Hill-Pigeon  Creek  road,  and  extends  to  a 
point  in  the  Pigeon  Creek  road  from  Monon- 
gahela  to  Bentleyville. 

The  common  council  of  Harrisburg,  Pa.,  has 
passed  the  following  ordinances  for  paving: 
Paving  Summit,  from  Bailey  to  King  St.; 
Balm  St.,  from  Bailey  to  State  St.,  and  Lin- 
den St.,  from  Bailey  to  State  St. ;  Peft'er  St.. 
from  Second  to  Seventh   Sts. 

Tennessee. 

^•Bids  will  be  received  until  March  0,  by 
City  of  Memphis,  Tenn.,  for  the  construction 
of  '2,400  ft.  of  tar  macadam  pavement  and 
2,370  ft.  of  concrete  curb.  The  work  which  is 
estimated  to  cost  $15,223,  will  include  4,50o 
cu.  yds.  of  excavation.  J.  H.  Weatherford. 
Memphis,  Tenn.,  is  Engineer. 

Senator  John  C.  Houk  and  Representatives 
J.  C.  Groner  and  J.  W.  Hudson  of  Knox 
County.  Knoxville,  Tenn.,  have  introduced 
three  good  ?oads  bills  in  both  houses  at  Nash- 
ville ;  one,  the  general  highway  department, 
and  administration  bill;  a  bill  to  provide  rev- 
enue, including  county  bonds,  and  a  bill  pro- 
viding that  convicts  may  be  used  for  aid  to 
any  county. 

Property  owners  of  Union  Ave.,  Memphis, 
Tenn.,  have  petitioned  Commissioner  of 
Streets,  Bridges  and  Sewers,  George  C.  Love, 
for  an  ordinance  providing  for  the  widening 
of  Union  Ave.,  from  Wellington  St.  west  to 
a  point  where  that  thoroughfare  merges  into 
regulation   width. 

Texas. 

The  Central  Third  Ward  Improvement  club 
of  Houston,  Tex.,  has  petitioned  the  city  com- 
missioners for  the  following  improvements: 
Sanitary,  sewerage,  electric  lights,  storm  sew- 
erage and  brick  pavement  on  the  following 
streets  in  their  order  named:  Pave  Leeland 
Ave.  with  brick,  from  Crawford  St.  to  rail- 
road tracks.  Pave  Hamilton  St.  with  brick, 
from  McKinney  to  Leeland  Ave.  Pave  Dallas 
Ave.  with  brick,  from  Chartres  to  Hutchins 
St.  Pave  Clay  Ave.,  with  gravel  or  shell, 
from  Chartres  to  Hutchins  St.  Pave  Jefferson 
Ave.,  with  shell,  from  Crawford  to  St.  Eman- 
uel St.  Pave  Gray  Ave.,  from  Chartres  to 
St.  Emanuel  St.  Ask  that  the  sanitary  sew- 
erage system  as  planned  by  the  city  be  in- 
stalled at  their  earliest  possible  moment.  R. 
Frank  is  chairman  of  the  club. 

The  commissioners  of  Calhoun  County,  Port 
Lavaca,  Tex.,  and  the  Calhoun  County  Cattle 
Co..  are  planning  the  construction  of  a  60-ft. 
shell  automobile  roadway  from  Port  O'Connor 
and  Port  Lavaca  to  San  Antonio. 

The  Young  Men's  Progressive  League  of 
Jacksonville,  Tex.,  has  appointed  a  commit- 
tee to  aid  in  working  up  and  arranging  for 
holding  an  election  in  the  Jacksonville  jus- 
tice precinct,  which  covers  an  area  of  a  radius 
of  about  five  miles,  adjacent  to  Jacksonville, 
for  the  purpose  of  bonding  the  precinct  to 
build  roads  leading  into  town. 

A  petition  has  been  filed  with  the  city 
secretarv.  Houston,  Tex.,  reque.sting  the  city 
to  pave'  Webster  .'\ve..  from  Main  to  Craw- 
ford Sts..  with  brick.  The  street  is  10  blocks 
in  length. 

The  city  commissioners  of  Dallas.  Tex., 
have  ordered  the  paving  of  Grand  .\ve.,  from 
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Ervav  St.  to  Exposition  Ave. ;  Exposition 
Ave..'  from  Grand  Ave.  to  Parry  Ave. ;  Parry 
Ave.,  from  Exposition  Ave.  to  Haskell  Ave., 
and  Forest  Ave.,  from  the  Houston  &  Texas 
Central  Railroad  to  Arza  St. 

Plans  are  to  be  prepared  by  Engineer  G.  B. 
Gurlcy  of  Stamford,  Tex.,  for  the  construction 
of  tliree  blocks  of  Hassani  pavement  in  that 
citv.  The  contract  will  be  let  about  March 
15.'    W.    C.    Blanchett   is    IMayor. 

Plans  are  to  be  prepared  by  J.  \V.  Crook, 
Engineer,  for  the  construction  of  about  20.- 
000  sq.  yds.  of  creosotcd  pine  block  pavement 
on  a  6-in.  concrete  foundation  for  the  city  of 
Paris.  Tex.  The  work  will  include  a  Sarco 
filler,  7,000  cu.  yds.  of  excavation.  The  esti- 
mated cost  is  $40,000.  The  contract  will  be 
let  about  May.     Ed.  H.  McCuistion  is  Mayor. 

Utah. 

Representative  B.  D.  Harshberger  has  in- 
troduced a  point  memorial  in  the  lower  house. 
Salt  Lake.  Utah,  petitioning  Congress  to  build 
a  good  road  from  Green  River,  Utah,  to  the 
most  feasible  railroad  point,  for  the  use  of 
automobiles  and  stage?. 

Virginia. 

The  James  City  &  Williamsburg  sub- 
committee of  the  general  committee  on  roads, 
of  the  Peninsula  Good  Roads  .Association, 
has  been   organized  at  Williamsburg.  Ya.,  to 


urge  the  construction  of  the  Newport  News- 
Richmond  highway.  The  board  of  supervisors 
has  been  asked  to  appropriate  $J.500  for  the 
work. 

Washington. 

4*15ids  will  be  received  by  the  Stale  High- 
way Commissioner.  Tacoma,  Wash.,  it  is 
said,  until  March  15,  for  the  construction  of 
three  and  one-half  miles  of  state  aid  roads. 
Bids  for  asphaltum  macadam  road  arc  asked 
in  pursuance  with  the  specifications  on  file 
with  the  Lewis  Countv  Engineer,  at  Chchalis. 
Wash. 

The  city  council  of  Olympia.  Wash.,  has 
been  petitioned  to  gravel  Main  St.,  from  .Sec- 
ond to  A  Sts. 

The  city  council  of  Chehalis.  Wash.,  has 
directed  specifications  prepared  for  the  con- 
struction of  a  hard-surface  roadway  from 
the  new  high  school  building,  east  on  Market 
St.  to  the  city  limits ;  also  Main  St.,  to  the 
Chehalis  River  bridge. 

West  Virginia. 

®John  Coon,  Commissioner  of  Streets. 
Huntington,  W.  Va.,  has  awarded  the  follow- 
ing contracts  for  approximately  124,500  sq. 
yds.  of  street  paving  and  60,100  lin.  ft.  of  curb- 
ing, for  which  bids  were  opened  Feb.  6,  as 
follows :  Harrison  &  Dean,  38,000  sq.  vds., 
at  $1.40  per  sq.  yd.;  Freshwater  &  Son.  4(5.000 


sq.    vds.    at   $1.45    per    sq.    vd. ;    Geo     Hinkle. 
22,000  sq.  yds.,  at  $1.:15  per  sq.  yd. 

Wisconsin. 

•{•Bids  will  he  received  until  noon.  March 
7,  by  Committee  on  Streets  and  Sidewalks, 
Monroe.  Wis.,  for  furnishing  of  the  materials 
and  constructing  appro.\imately  5.057  sq.  yds. 
of  paving  on  North  Jefferson  St..  running 
north  from  Russell  St.,  to  George  St.  Wil- 
liam Dunwiddie  is  City  Clerk.  VV.  G.  Kirch- 
offer,  Madison,  Wis.,  is  Engineer. 

The  committee  on  streets  and  alleys  has 
recommended  to  the  city  council  of  Mil- 
waukee. Wis.,  the  purchase  of  four  street 
flushing  machines  to  clean  the  city  streets. 
It  is  estimated  that  the  machines  will  cost 
$1,000  each.     J.  J.  Handley  is  supt.  of  streets. 

The  roads  and  bridges  conmiittee  of  the 
county  board.  Superior,  Wis.,  plans  to  build 
three  miles  of  permanent  road  on  the  Bardon 
.■\vc.  road,  and  three  miles  on  the  18th  St. 
road,  to  improve  all  other  roads  in  the  county 
which  arc  in  need  of  repair,  and  to  con- 
struct four  bridges  during  this  year. 

The  Citizens'  Business  League  of  Mil- 
waukee, Wis.,  has  started  a  plan  to  construct 
an  automobile  road  from  Milwaukee  to  Chi- 
cago. It  is  reported  a  Milwaukee  newspaper 
will  pay  the  cost  of  dragging  the  proposed 
road  from  Milwaukee  to  the  south  county 
line,  a  distance  of  about  15  miles. 


Arizona. 

.•\dvices  from  Globe,  Ariz.,  state  that  it  has 
been  decided  by  those  interested  m  the  Good 
Roads  Movement  to  ask  Congress  for  an  ap- 
propriation of  $100,000  for  two  new  concrete 
bridges — one  over  the  San  Carlos  and  the  oth- 
er over  the  Gila.  Those  bridges  will  form 
part  of  the  proposed  extension  of  the  terri- 
torial highway  from  Globe  to  the  Arizona- 
New  Mexico  line  by  way  of  Pima,  Thatcher, 
Safiford,  Solomonvilie  and  Clifton.  The  bridges 
if  built  will  be  concrete  and  so  constructed  as 
to  withstand  the   force  of  any   flood. 

California. 

Advices  from  Modesto,  Cal.,  state  that  the 
recent  high  water  caused  damage  to  the  coun- 
ty bridges,  which  will  require  an  expenditure 
of  about  $15,000  to  replace. 

Advices  from  Jackson,  Cal.,  state  that  the 
supervisors  of  Calaveras  County  have  decided 
to  construct  a  wire  bridge  for  foot  passen- 
gers at  the  Middle  Bar  on  the  Mokelumne 
river. 

Colorado. 

City  ofiicials  of  Denver  and  the  Denver  City 
Tramway  Co.  are  negotiating  for  the  con- 
struction of  a  new  bridge  across  the  Platte 
river  at  Alameda  avenue.  The  proposed  brid.ge 
will  carry  the  extension  of  the  car  line  to 
Valverde,  and  will  be  in  line  with  the  Ala- 
meda subway.  The  cost  of  the  work  is  esti- 
mated between  $30,000  and  $50,000. 

Florida. 

President  Henry  McLaughlin,  of  the  Pensa- 
cola,  Mobile  &  New  Orleans  R.  R.  Co.,  which 
has  under  construction  a  line  from  Pensacola, 
Fla.,  to  Mobile,  Ala.,  is  making  arrangements 
for  the  construction  of  a  draw  bridge  over 
the  Mobile  river,  just  north  of  Mobile.  Con- 
gress recently  passed  a  bill  authorizing  this 
improvement. 

The  Board  of  Trade  of  South  Jacksonville. 
Fla.,  has  petitioned  the  Board  of  County  Com- 
missioners to  build  a  wagon  bridge  across  the 
St.   John's   river. 

A  proposition  has  been  submitted  to  the 
city  council  of  St.  .'Augustine.  Fla.,  which  may 
result  in  the  construction  of  a  permanent  con- 
crete bridge  across  the  San  Sebastian  river 
to  replace  the  present  wooden  structure. 
Georgia. 

®The  Road  Commissioners,  according  to  ad- 


vices from  Lawrenceville,  Ga.,  have  awarded 
the  Roanoke  Bridge  Co.  the  contract  for  the 
construction  of  a  steel  bridge  across  the  Chat- 
tahoochee river  at  Rogers  Ferry  near  Duluth, 
m  Gwinnett  county. 

Idaho. 

Information  received  from  Grangeville,  Ida- 
ho, states  that  a  bill  has  been  passed  by  the 
legislature,  appropriating  $15,000  for  the  con- 
struction of  a  wagon  bridge  where  the  state 
road  crosses  the  Salmon  river  at  GoiT.  The 
new  structure  will  replace  the  present  ferry 
system. 

Illinois. 

®The  contract  for  the  construction  of  the 
proposed  bridge  over  the  Salt  Fork  river  at 
a  point  5  miles  northwest  of  Fairmount,  111., 
has  been  awarded  to  R.  C.  Spandau,  Danville, 
111.,  at  $6,995.  Other  bidders  were:  Attica 
Bridge  Co.,  Greenberg  Iron  Co.,  Paris  Bridge 
Co.,  C.  J.  Lewis.  The  new  bridge  is  to  be 
built  entirely  of  concrete,  girders  and  all.  It 
will  be  fifty  feet  long,  with  a  300-foot  ap- 
proach on  the  north  side  of  the  river.  No  fill 
for  an  approach  will  be  necessary  on  the  south 
side  of  the  river,  the  bridge  terminating  in  a 
precipitous  hill. 

City  of  Lacon,  111.,  has  decided  to  give  up 
the  project  of  building  a  steel  bridge  across 
the  river  at  the  present  time  and  will  build 
a  temporary  pontoon,  costing  about  $10,000. 

Supervisors  of  Lake  county  have  appointed 
a  committee  to  take  up  with  the  city  of  Cuba. 
111.,  the  matter  of  building  a  new  bridge  over 
Flint  creek,  near  Klingenburg  place,  the  coun- 
ty paying  half  the  cost. 

Upon  investigation,  it  has  been  decided  by 
the  city  officials  of  Earlville,  111.,  that  it  will 
soon  be  necessary  to  build  a  new  bridge  over 
Indiana  creek  on  Ottawa  street,  to  replace  the 
old  structure.  A  structure  60  ft.  in  length  will 
be  necessary,  and  it  is  estimated  that  the  cost 
of  the  improvement  will  be  between  $3,000  and 
$3,500. 

A  movement  has  been  started  m  the  Eighth 
ward  of  Peoria,  111.,  toward  inducing  the  Chi- 
cago &  Northwestern,  the  Iowa  Central,  and 
the  Chicago,  Burlington  &  Quincy  railroads 
to  construct  a  viaduct  over  their  tracks  on  the 
extreme  southern  end  of  Adams  street.  The 
structure  would  necessarily  be  5O0  feet  long. 

Indiana. 

•|«Bids  will  be  received  until  2  p.  ni.,  Marcli 


7,  by  Board  of  County  Commissioners,  at 
Petersburg,  Ind.,  for  the  construction  of  a 
steel  bridge  in  Pike  county.  John  D.  Gray  is 
County  Auditor. 

^Bids  will  be  received  until  2  p.  m.,  March 
7,  by  Board  of  Morgan  Count}'  Commission- 
ers, at  Martinsville,  Ind.,  for  the  construc- 
tion of  a  number  of  arches.  J.  S.  Whittaker 
is   the  auditor  of   the   county. 

Commissioners  of  Allen  and  Whitley  coun- 
ties, according  to  advices  from  Fort  Wayne, 
Ind..  met  recently  to  make  arrangements  for 
the  construction  of  the  bridge  to-be  built  over 
the  Solon  Ditch,  which  flows  between  the  two 
counties. 

Iowa. 

^Bids  will  be  received  until  2  p.  m.,  March 
6,  by  Board  of  Scott  County  Supervisors, 
Davenport,  la.,  for  the  construction  of  steel 
bridges,  concrete  bridge,  concrete  arches  and 
concrete  culverts.  Plans  and  specifications  are 
on  file  at  the  office  of  Edward  Collins,  County 
Auditor.  Proposals  to  be  accompanied  by  a 
certified  check  for  $1,000  on  a  bank  in  Scott 
County,  made  payable  to  the  County  Auditor, 
unconditional,  as  a  guarantee  that  successful 
bidder  will  enter  into  contract  and  furnish 
bond  for  the  sum  of  $2,500,  within  ten  days 
after  receiving  notice  of  the  award. 

Plans  have  been  agreed  upon  by  engineers 
of  the  Minneapolis  &  St.  Louis  and  Iowa 
Central  Railroads  for  the  construction  of  the 
Third  avenue  viaduct  in  Marshalltown,  la., 
and  the  matter  will  be  considered  at  once  by 
the  city  council.  .According  to  the  plans  drawn 
the  viaduct  would  be  1,324  ft.  in  length,  and 
cover  the  tracks  of  the  Chicago  Great  West- 
ern railway  as  well  as  the  Northwestern  and 
Central.  In  crossing  the  Great  Western  the 
tracks  of  that  road  would  have  to  be  lowered 
eight  and  one-half  feet.  The  original  plans 
as  furnished  by  the  city  engineer  only  in- 
cluded the  Northwestern  and  Iowa  Central. 
Both  the  Northwestern  and  Central  say  that 
they  would  object  to  building  any  viaduct  that 
does  not  include  the  third  road. 

It  is  reported  that  the  commissioners  of 
Benton  County  at  Vinton,  la.,  are  seriously 
considering  the  construction  of  a  number  of 
concrete  and  steel  bridges  and  culverts,  and 
that  a  large  contract  for  tlic  w-ork  will  be  let 
in  the  near  future. 

At  a  recent  meeting  of  the  township  trustees 
and  Road  Superintendents,  held  at  Ida  Grove, 
la.,  it  was  voted  to  adopt  concrete  as  the  ma- 
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terial    for   bridge   construction,   and   a   mixing 
machine  will,  it  is  believed,  be  purchased. 

Officials  of  the  Chicago,  Rock  Island  &  Pa- 
cific will  probably  take  immediate  steps  to- 
ward the  construction  of  a  new  steel  bridge 
to  replace  the  old  structure  on  the  Cedar  Rap- 
ids branch,  between  Buclianan  and  Plato,  which 
was  recently  washed  out  by  high  water  in 
the  Shannon  Creek. 

Kansas. 

Board  of  County  Conntiissioners,  John  Col- 
lins, chairman,  Columbus,  Kan.,  have  decided 
to  appropriate  $5,(iU0  for  the  construction  of 
new  bridges,  the  two  largest  structures  being 
in  Shawnee  and  Sheridan,  costing  $1,900  each. 

®A.  M.  Blodgett  Bridge  Co.  lias  been  award- 
ed a  contract  at  $8,000,  for  the  construction 
of  four  liridges  in  Neosha  ("ounty,  of  which 
Erie,  Kan.,  is  county  seat.  The  structures  are 
located  as  follows :  One  across  the  Neosho 
river  at  Austin;  one  across  Rock  Creek;  one 
just  west  of  Erie,  and  one  just  east  of  St. 
Paul.  W.  M.  Clover,  Erie,  Kan.,  is  chairman 
of  the  Board. 

The  Commissioners  of  Kansas  City.  Kan., 
have  passed  a  resolution  requesting  the  Chi- 
cago, Rock  Island  &  Pacific  and  the  Union 
Pacific  R.  R.  Companies  to  build  a  foot  bridge 
across  their  tracks  south  from  a  point  near 
Muncie  Blvd.  and  Valley  St.  in  Kansas,  City. 
Kentucky. 

.•MI  the  necessary  land  has  been  secured  by 
the  Commissioners  of  Hardin  County  at  Eliza- 
bethtown,  Ky..  for  the  site  of  the  proposed 
bridge  over  the  Salt  River  at  West  Point,  thus 
removing  the  last  obstacle  preventing  the  im- 
mediate construction  of  the  bridge.  The  new- 
structure  will  cost,  it  is  estimated,  about  $G0,- 
000,  and  will  be  located  at  a  point  between 
the  Illinois  Central  and  Henderson  Route 
bridges  over  the  Salt  River.  It  will  be  6  ft. 
higher  than  either  of  the  latter  structures,  and 
will  be  built  of  steel  and  concrete.  The  plans 
provide  for  a  walk  for  foot  passengers,  be- 
sides the  wagon  way.  It  is  also  e.xpccted  that 
in  the  future  the  Louisville  Railway  Company, 
whose  tracks  are  already  extended  to  Orell, 
may  extend  their  lines  across  the  bridge  and 
possibly  through  Elizabethtown  to  Hodgen- 
ville.  and  the  Lincoln  Farm. 
Michigan. 

•{•Bids  will  be  received  until  lo  \<  111  ,  March 
l.'i.  by  City  of  Vpsilanti.  Mich.,  fnr  a  single 
arch  reinforced  concrete  bridge  at  Congress 
-St.  in  accordance  with  jilaiis  and  specifications 
on  file  in  the  office  of  Frank  Joslyn,_  City 
Clerk,  or  Beni.  Douglas.  Consulting  Engineer, 
814  Ford  Bldg.,  Detroit,  Mich.  Each  bid  must 
he  accompanied  by  a  check  for  $1,000.  Official 
advertisement  will  be  found  el<:cwhere  in  this 
issne 

©The  Joliet  Bridge  &  Iron  Co.,  Joliet,  111., 
has  been  awarded  the  contract  at  $5,200,  for 
the  construction  of  a  steel  bridge  over  the 
Sturgeon  River  in  Section  21.  r,?,-'M  in  Baraga 
township.  The  structure  will  he  on  the  road 
between  Baraga  and  Pelkie,  Mich.,  and  will  be 
163  ft.  in  length. 

The  following  l)ids  were  received  b>  the 
cities  of  Menominee,  Mich.,  and  Marinette. 
Wis.,  on  Feb.  2.3,  for  the  construction  of  the 
bridge  across  the  Menominee  River  between 
the  cities :  Marinette  Boiler  Works,  Mari- 
nette, Wis.,  $2f).6.')0;  Central  States  Bridge 
Co.,  $42,000:  John  Brogan,  Green  Bay,  Wis., 
$3.')..5.3r) ;  Milwaukee  Bridge  Co.,  Milwaukee, 
Wis.,  $31,100;  Toliet  Bridge  Co..  loliet.  III. 
$32:200:  Wausaii  Iron  Works.  «24.4iiS :  Wor- 
den-.\llen  Co.,  $27,742.  The  above  being  for 
steel  structure.  The  following  for  concrete 
bridge:  Illinois  Bridge  Co..  $:l.5,000 :  Thomas 
Ilasley.  $33,11110.  F.  S.  Nnrcross  is  City  Clerk 
Menominee,  Mich. 

Information  received  from  Benton  Harbor. 
Mich.,  is  to  the  efifect  that  a  petition  has  been 
filed  with  the  City  Council,  asking  for  the 
erection  of  a  viaduct  across  Ox  Creek,  con- 
necting all  the  territory  that  lies  between  High- 
land and  below  Britain. 

Minnesota. 

1  ^County  .Auditor.  Warren.  Minn.,  on  Feb.  4. 

=       awar:le(l   the  contract    for  2ihi  culverts  to  the 


Northern  Culvert  Co.,  Thief  River  Falls, 
Minn.,  and  the  Duluth  Culvert  Co.,  Duluth, 
Minn.,  at  $12,000.  The  first  company  will  fur- 
nish one-half  the  culverts  and  haul  same  4U 
miles  inland  while  the  latter  company  will 
furnish  the  other  half  and  deliver  same  at 
Thief  River  Falls.  W.  R.  Hoag,  C.  E.,  1320  S. 
E.  7th  St.,  Minneapolis,  Minn. 

A  bill  has  been  passed  by  the  House  of 
Representatives  providing  for  the  construction 
of  a  wagon  and  trolley  car  bridge  over  the 
St.  Croix  River,  between  Wisconsin  and  Min- 
nesota, from  a  point  suitable  to  the  interests 
of  navigation  on  the  east  bank  of  said  river 
between  the  north  line  of  section  2-5,  township 
29  north,  range  20  west,  and  the  east  and 
west  quarter  line  of  said  section  in  St.  Croix 
County,  Wis.,  to  a  point  on  the  west  bank  of 
said  river  almost  due  west  from  the  place  of 
beginning  in  Washington  county,  Minn. 

®The  Board  of  County  Commissioners,  Hal- 
lock,  Minn.,  on  Feb.  20,  awarded  to  Isak 
Helseth,  Donaldson,  Minn.,  the  contract  for 
the  construction  of  three  steel  bridges;  also 
a  contract  to  N.  D.  Metal  Culvert  Co.,  Fargo, 
N.  Dak.,  for  the  construction  of  22  large  cul- 
verts and   IT  small  ones. 

Missouri. 

^Bids  will  be  received  until  noon.  March 
7,  hy  Board  of  County  Commissioners,  Sliel- 
byville.  Mo.,  for  furnishing  the  material  and 
erecting  the  following  steel  brid.ges,  plans  for 
which  are  on  file  at  the  office  of  W.  Mitchell, 
County  Highway  Engineer:  36  ft.  span  near 
Chinn  School  House,  JefTerson  township ;  36 
ft.  span  near  A.  B.  Maupin  farm,  Jefferson 
township;  30  ft.  span  near  Carlton  Smith. 
JefTerson  township ;  24  ft.  span  east  of  Union, 
Jefferson  township ;  30  ft.  span  south  of 
Walkersville,  Salt  River  township;  30  ft.  span 
west  of  J.  R.  Smith's,  North  River  township; 
18  ft.  span  near  Jas.  I.  Green,  North  River 
township;  40  ft.  span  east  of  Emden,  North 
River  township;  10  ft.  span  near  McPikes, 
Bethel  township;  32  ft.  span  near  Jno.  Tolle's, 
Bethel  township ;  40  ft.  span  near  McCahe's, 
Taylor  township;  16  ft.  span  west  of  Cherrj' 
Box,  Taylor  township;  8  ft.  span  north  of 
G.  W.  Crawford's,  Clay  fownsliiji, 

Montana. 

County  Commissioners  ;it  Virginia  City, 
Mont.,  have  been  petitioned  for  the  construc- 
tion of  a  bridge  over  the  Jefferson  River, 
near  Silver  Star,  in   Madison  County. 

Nebraska. 

^•Bids  will  be  received  until  March  20,  by 
Commissioners  of  Dund  County,  at  Benkel- 
man.  Neb.,  for  the  construction  of  a  wooden 
wagon  bridge  across  the  Republican  River, 
where  public  road  No.  10(1  crosses  said  stream, 
in  Township  1,  Range  38.  West  0th  P.  M. 
Said  bridge  to  be  a  three-pile  bridge,  12  feet 
wide,  spaced  for  18  feet  stringers,  2x123 — 8 
stringers  to  section,  8xl0,xl2;  caps  to  be  used 
and  stringers  to  be  fastened  with  one  bolt 
and  two  spikes  at  top.  One  cap  pile,  braces 
to  he  bolted  on  to  piling  with  one  bolt  at  each 
bearing  and  also  spiked.  Flooring  3x12x12. 
Railing  4x4x4,  bolted  to  the  outside  of  string- 
ers with  2  bolts  at  lower  end  ;  and  four  2x0 
and  two  2x4,  18  feet  long,  to  each  section,  to 
be  used  as  railing  properly  put  on.  All  ma-  . 
terial  will  be  furnished  and  on  the  ground  :it 
liridge  site. 

4*Bids  will  be  received  until  noon,  March 
9.  by  A.  P.  Young,  County  Clerk,  Nebraska 
City,  Nebr..  for  the  construction  of  bridges 
and  concrete  abutments  and  w-ings  in  Otoe 
County  during  the  year  of  1911.  ,\  certified 
check  for  $500  must  be  filed  with  each  bid. 

It  has  been  announced  by  officials  of  the 
Mason  City  &  Fort  Dodge  Ry.  Co.,  a  sub- 
sidi;irv  concern  of  the  Chicago,  Great  West- 
ern Ry.,  that  actual  construction  work  will  be 
started  on  the  proposal  18th  St.  viaduct  in 
Omah.v,  Nebr.,  on  !\Iarcli  0.  The  structure 
will  replace  the  tempor:iry  one,  which  now 
spans  Mason  St.  at  19lh  St..  and  will  be  built 
of  steel.  C.  Chandler,  Chicago,  111.,  is  Bridge 
Engineer  of  the  Chicago  Great  Western  Ry. 

The  railroads  are  willing  to  build  the  pro- 
posed viaduct  at  Fiftciiith  and   Nicholas  Sts.. 


in  Omaha,  Nebr.,  and  to  dismiss  all  litigation 
growing  out  of  the  long  controversy  provid- 
ing they  are  given  possession  of  the  land  un- 
der the  viaduct  between  Fourteenth  and  Fif- 
teenth Sts.  F.  .A.  Brogan  is  Attorney  for  the 
Missouri   Pacific. 

New  York. 

•J»Bids  will  be  received  until  noon,  March 
21,  by  Charles  E.  Treman,  Superintendent  of 
Public_  Works,  .Mbany,  N.  Y.,  for  Contract 
No.  81,  Eric  Canal,  Section  4,  for  construct- 
ing a  new  farm  bridge  over  the  Erie  Canal 
at  Station  4078-fOO,  near  Rock  Rift  dam  on 
Contract  No.  20-A,  Sheets  1  to  5  inclusive. 
Plans  may  be  seen  and  detailed  specifications, 
engineer's  estimate  of  quantities,  proposal 
blanks,  form  of  contract  and. bonds  required 
and  other  informatinon  for  proposers  may  be 
had  at  the  office  of  the  Superintendent  of  Pub- 
lic Works  at  Albany,  N.  Y.,  at  the  office  of 
the  Assistant  Superintendent  of  Public  Works 
for  the  Middle  Division  at  Syracuse,  N.  Y. ; 
at  tlie  office  of  the  Assistant  Superintendent 
of  Public  Works  for  the  Western  Division  at 
Rochester,  N.  Y. ;  and  at  the  canal  office. 
Spaulding's  Exchange.  Buffalo,  N.  Y.  Copies 
of  detailed  plans  or  drawings  may  be  ob- 
tained from  the  State  Engineer  and  Surveyor 
at  .Albany,  N.  V.,  upon  payment  to  him  of  the 
cost  of  producing  them. 

City  Engineer  of  Fulton,  N.  Y.,  made  plans 
for  the  proposed  new  bridge  at  Broadway, 
but  nothing  definite  has  been  decided  upon.  • 
The  structure  will  be  of  reinforced  concrete 
or  steel,  and  will  cost,  it  is  estimated,  between 
$130,000  and  $176,000. 

North  Dakota. 

®The  contract  for  the  construction  of 
the  county  bridge  over  the  Red  River 
of  the  North  at  Drayton,  Pembina 
County,  N.  Dak.,  mentioned  in  a  recent  issue 
of  E.XGiNEERiNG-CoNTR.^CTiNG,  has  been  award- 
ed to  the  Minneapolis  Steel  &  Machinery  Co., 
:it  $9,965.  The  bridge  proper  will  be  59(1  feet 
in  length  and  with  approaches  will  be  some 
900  feet  long.  It  is  of  the  direct  Smith  span 
type,  with  spans  14(1  feet  in  length,  provision 
being  made  for  navigation  on  the  river.  Work 
on  the  structure  is  to  begin  in  the  near  future 
and  will  be  hurried  along  as  rapidly  as  pos- 
sible. 

Ohio. 

^Bids  will  be  received  until  noon,  March 
24,  by  Board  of  County  Commissioners,  Cin- 
cinnati, O.,  for  the  construction  under  Specifi- 
cations No.  165,  of  a  concrete  bridge  on  Sheed 
Road,  near  the  Hanley  Road  in  Colerain  town- 
ship. Bids  must  be  accompanied  by  a  bond 
in  the  sum  of  $500.     Fred  Dreihs  is  Clerk. 

Oregon. 

The  first  step  toward  the  construction  of 
the  proposed  Broadway  Bridge  at  Portland, 
Ore.,  was  taken  when  the  Union  Bridge  & 
Construction  Co.,  Kansas  City,  Mo.,  which 
has  the  contract  for  the  sub-structure,  started 
the  demolition  of  the  .\lbers  Bros,  dock  on 
the  West   Side. 

Pennsylvania. 

The  C^entral  R.iilro.ad  of  New  Jersey  and 
the  Lehigh  Co.il  &  Navigation  Co.  have  de- 
cided to  make  improvements  in  Northamp- 
ton, Pa.,  estimated  to  cost  upwards  of  $100,- 
<>00.  The  principal  improvement  will  be  a 
bridge  over  Dry  Run,  to  open  up  the  main 
streets. 

Plans  have  been  approved  by  the  Stale  Rail- 
road Commission  for  the  construction  by  the 
Butler  Passenger  Ry.  Co.,  of  a  single  pier 
trolley  viaduct  in  ("enter  .\ve.,  to  span 
the  tracks  of  the  I'.altimore  &  Ohio  R.  R. 
tracks,  and  to  connect  the  main  sections  of 
ihe  city,  of  Butler.  Pa.  W.  H.  Pape.  Butler, 
Pa.,  is  Generrd  Manager  of  the  Butler  Pas- 
senger Ry.  to. 

Tennessee. 

Citizens  of  Chattannoga,  Tenn.,  have  peti- 
tioned the  Legislature.  County  Court  and  Con- 
.fress  to  lake  the  necessary  steps  to  secure 
the  construction  of  a  steel  bridge  at  the  foot 
of  Market  St.,  over  the  Tennessee  River.     .As 
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proposed,   the   structure   will   have   a   concrete 
driveway  with  walk  on  each  side. 

Texas. 

®A  large  contract  has  been  awarded  to  J. 
W.  Yarborough,  Templex,  Tex.,  for  the  erec- 
tiuii  of  depots  and  bridges  on  the  new  Chi- 
cago, Wcatherford  &  Brazos  Valley  R.  R., 
which  is  building  out  of  Weatherford,  Tex. 

The  Commissioner's  Court  at  Wichita  Falls, 
Tex.,  has  authorized  the  County  Clerk  to  call 
a  special  election  to  vote  on  the  issuance  of 
bonds  for  the  construction  of  a  new  wagon 
bridge  across  Wichita  River,  east  of  the  old 
wagon  bridge  at  Wichita  Falls.  The  cost  of 
the  improvement  is  estimated  at  $15,0(10, 

The  proposition  to  issue  $20,000  of  bonds 
was  carried  by  the  voters  of  Menard  County 
at  the  recent  election,  and  plans  will  be  con- 
sidered at  once  for  the  construction  of  the 
proposed  bridge,  for  which  the  bond  issue  is 
to  provide  funds.  The  structure  will  be  1,121 
ft.  in  length,  including  the  approadies.  Men- 
ardville.  Tex.,  is  the  county  seat. 

The  approving  of  the  $500,000  bond  issue 
by  the  Attorney  General's  Department  has 
removed  the  last  obstacle  in  the  way  of  the 
construction  of  the  concrete  and  steel  viaduct 
across  Buffalo  Bayou,  at  the  foot  of  Main 
St.,  iti   Houston.  Tex. 

South  Dakota. 

4»Huis  will  be  received  until  2  p.  m..  March 
22.  by  Board  of  County  Commissioners,  Ver- 
million, S.  Dak.,  for  the  construction  of  8  steel 
or  concrete  highway  bridges  for  the  Vermil- 
lion Vallev  Ditch  No.  1,  in  Clay  County.  S. 
Dak,  A  certified  check  for  $1,000  must  be 
filed  with  each  bid,  Theodore  .\nker  is  County 
.\uditor.  Official  advertisement  will  be  found 
elsewhere  in  this  issue. 

Utah. 

-Advices  from  Richfield,  Utah,  state  that 
the  Road  Commissioner  has  been  instructed  to 
build  a  bridge  over  the  Sevier  River,  between 
the  towns  of  Redmond  and  Salina, 

The  following  bridges  have  been  recom- 
mended by  Representative  Morris  of  Wash- 
ington County.  Utah,  and  a  bill  has  been  in- 


troduced into  tlie  House,  appropriating  $t),500 
for  their  construction:  $o.000  for  a  bridge 
over  Shoal  creek,  on  the  main  road  west  of 
Enterprise ;  $1,000  for  a  bridge  over  Ash 
creek,  on  the  main  road  west  of  Toquerville; 
$500  for  a  bridge  over  the  Santa  Clara  creek, 
on  the  main  road  near  Chadburn's  rancli, 
Montpclier,  Utah,  is  county  scat. 

City  Council  of  Salt  Lake.  Utah,  has  been 
petitioned  by  the  citizens  to  build  a  viaduct 
over  the  railroad  tracks  at  the  intersection  of 
Seventli  South  St,  and  Third.  Fourth  and 
Fifth  West  Sts, 

Virginia. 

®The  Virginia  Bridge  &  Iron  Co.,  Roa- 
noke, Va.,  has  been  awarded  the  contract  at 
f"iO,U(Mi  by  tlie  Kichmoiul  Henrico  Ry,  Co.. 
for  the  construction  of  the  steel  work  of  the 
new  viaduct  of  the  company.  It  will  be  about 
•->0  ft,  high  and  will  span  1,200  ft,  from  I^^ar- 
shall  St.,  and  the  National  Cemetery  I.jad 
10  Nicholson  St.,  Fulton,  The  concrete  work 
will  be  started  at  once. 

®The  contract  for  the  construction  oi  the 
bridge  over  Strait  Creek  in  Highland  County, 
Va,,  was  awarded  Feb,  9,  at  Monterey,  Va,, 
to  the  Virginia  Bridge  &  Iron  Co.,  Roanoke. 
Va..  for  $1,640,  The  structure  is  to  be  74  ft. 
long,  consisting  of  2  cement   spans. 

Washington. 

-\dvices  from  Woodland.  Wash,  state  that 
the  county  commissioners  have  appropriated 
$15,0u0,  to  be  applied  on  the  construction  of  a 
steel  bridge  across  Lewis  River  at  Woodland. 
Cowlitz  County,  through  its  board  of  com- 
missioners, appropriated  a  like  sum.  Either 
through  the  state  or  through  private  subscrip- 
tion another  $15,000  will  be  raised  until  the 
estimated  $45,000  has  been  secured, 

Wisconsin. 

.At  a  special  meeting,  held  recently  by  the 
City  Council  of  Milwaukee,  Wis,,  the  matter 
of  building  a  new  structure  to  replace  the  old 
bridge  across  the  Kinnickinnic  River,  which 
was  washed  away  by  flood,  was  taken  up,  .A 
concrete  span  could  be  erected  at  a  cost  of 
about  $(1,000  it  is  believed. 


Roads  and  Bridge  Committee  of  tlie  County 
Hoard  of  Commissioners,  Suiierior,  Wis,,  ac- 
cording to  reports,  is  receiving  bids  for  the 
construction  of  four  bridges  on  the  county's 
highway  system.  Two  of  the  bridges  are  to 
be  steel  construction  with  concrete  decking 
and  the  other  two  all  concrete  construction. 
The  first  named  two  structures  are  to  span 
the  Nemadji  River  near  the  Greenwood  Ceme- 
tery, and  the  other  the  Middle  River  in  .'\m- 
nicon.  The  concrete  structures  are  to  be  built, 
one  over  the  Middle  River  near  A.  X,  Young's 
farm,  and   the  other  at   Black  River   Falls. 

City  Council  of  Alilwaukec,  Wis.,  has  passed 
an  ordinance  authorizin.g  an  issue  of  $120,000 
bonds  for  the  construction  of  the  Oneida  St. 
bridge,  but  it  will  probably  be  some  time  be- 
fore any  active  steps  are  taken  toward  the 
erection  of  the  new  siructure, 

Canada. 

•J*l'>i(ls  will  be  received  until  April  15,  by 
Joseph  .Armstrong,  Sec-Treas,  Municipal 
Council.  Swan  River,  Man,,  for  one  94  ft, 
centre  to  centre  of  end  bearings  steel-riveted 
Pratt  Truss  Bridge,  and  two  concrete  piers, 
with  (steel)  stringers,  and  3  in.  tamarack 
plank  floor.  To  be  erected  over  the  Woodv 
River,  east  side  of  Section  .30,  Township  37, 
Range  27  west  of  the  Principal  Meridian  in 
Manitoba,  in  accordance  with  the  specifica- 
tions which  can  be  obtained  from  the  Provin- 
cial Department  of  public  Works,  Parliament 
Buildings,  Winnipeg,  Manitoba.  The  bridge 
site  is  within  1  mile  of  BoW'Sman  Station  on 
the  Canadian  Northern  Railway, 

•J*Bids  will  be  received  until  .April  15.  by 
E,  Widmeyer,  Secy-Treas,,  Municipal  Council, 
Minnitonas.  P.  O,  Manitoba,  for  the  supply 
and  erection  of  a  steel 'Warren  truss  bridge 
and  two  concrete  piers.  Bridge  to  be  60  ft, 
centre  to  centre  of  end  bearings,  with  steel 
stringers  and  3  in,  plank  floor,  in  accordance 
with  Plan  (No.  F  10)  and  specifications  on 
file  at  the  office  of  the  Chief  Engineer.  De- 
partment of  Public  Works.  Parliament  Build- 
ings, Winnipeg,  Manitoba.  Tenders,  under 
seal,  to  be  delivered  to  the  undersigned  on  or 
before  the  15th  day  of  .April.  .A.  D,  1911, 


IRRIGATION.   DRAINAGE.  LEVEES  AND  CANALS 


Arkansas. 

The  Commissioners  of  Drainage  District 
Xo,  8  of  Clay  County,  Arkansas,  have  in- 
definitely postponed  the  letting  of  contracts 
for  constructing  the  drainage  system,  Bid^ 
for  this  work  were  to  have  been  opened 
March  16,  as  noted  in  our  Jan,  25  issue.  The 
work  was  to  include  24  miles  of  main  ditch 
and  30  miles  of  laterals,  the  total  amount  of 
excavation  being  1,850.000  cu.  yds,  J,  D, 
Mitchell.   Rector,   .Ark,,   is  Chief   Engineer. 

.A  bill  is  to  be  introduced  in  the  State 
Legislature  by  Representative  Thweatt.  of 
Devalls  Bluff,  .(^rk..  calling  for  the  improve- 
ment of  100,000  acres  of  land  in  that  part 
of  Prairie  county  known  as  the  Grand  Prai- 
rie, in  order  that  it  may  be  better  adapted  to 
the  cultivation  of  rice.  The  bill  would  mean 
a  large  expenditure  of  money  and  will  prob- 
ably meet  stubborn  opposition  in  the  legis- 
lature. 

.A  bill  has  been  introduced  in  the  State 
Legislature  of  .Arkansas  providing  for  the 
removal  of  the  offices  of  the  St,  Francis 
levee  board  from  Memphis  to  some  city  or 
tow-n  in  one  of  the  counties  making  up  the 
St    Francis  levee  district. 

California. 

Plans  are  being  made  for  the  installation 
of  a  large  irrigation  system  for  the  Domin- 
quey  Estate  Co.  of  Los  .Angeles,  Tlie  plant 
will  consist  of  steam  driven  cross-compound 
condensing  air  compressors,  a  cross  com- 
pound condensing  Corliss  pumping  engine, 
reservoirs,  pipe  lines,  etc.  Chester  B.  Loomis, 
Los  .An.geies,  is  the  Engineer. 


Jas.  A.  Green,  Engiueering-Cuiistruction. 
226  La  Salle  St.,  Chicago,  111,,  has  been  ap- 
pointed consulting  engineer  for  the  Madeline 
Meadows  Land  &  Irrigation  Co.,  which  is 
developing  a  45,000  acre  irrigation  project 
in  Lasson  county,  California,  I.  B.  Tones, 
Madeline,   Calif,,  is   Chief  Engineer, 

Colorado. 

Construction  work  is  to  be  started  shortly 
on  the  new  canal  of  the  Uncompahgre  irri- 
gation project,  which  will  take  water  from 
the  south  canal  and  convey  it  along  the  side 
of  the  Uncompahgre  valley  as  far  as  Delta, 
to  water  a  large  amount  of  land  above  the 
present  irrigation  system.  This  is  made  pos- 
sible by  the  recent  appropriation  of  $1,500,000 
for  the  Gunnison  project.  The  concreting  of 
the  remainder  of  the  Gunnison  tunnel  is  pro- 
.aressing  rapidly,  with  men  working  from  both 
ends,  and  it  is  believed  before  the  water  is 
needed  in  the  spring  the  entire  tunnel  v\'ill 
have  been  concreted.  C,  T,  Pease.  Montrose, 
Colo.,  is   Project  Engineer, 

Illinois. 

A  bill  is  to  be  introduced  in  the  State  Legis- 
lature grantin.g  the  Trustees  of  the  Sanitary 
District  of  Chicago  authority  to  extend,  widen 
and  deepen  the  main  channel  of  the  sanitarv 
canal  and  to  remove  dam  1  and  lock  5  at 
Joliet,  .A  similar  bill  was  introduced  at  the 
last  legislature,  but  withdrawn  owing  to  op- 
position from  interests  at  Joliet.  but  the  trus- 
tees are  notified  that  this  opposition  has  been 
withdrawn.  The  bill,  if  passed,  will  enable  the 
trustees   to   complete   the   main   channel    from 


Lockport    to    Brandon      road,    a    distance     of 
..bout  one  mile. 

Indiana. 

®Tlie  Sheron  Drain  Tile  Co..  Marion,  Ind.. 
has  been  awarded  the  contract  at  $095  for  con- 
structing the  Futrell-Miles  Ditch  in  Washing- 
ton   township. 

The  Commissioners  of  (jibson  County, 
Princeton,  Ind,,  have  been  petitioned  to  con- 
struct the  proposed  Stunkel  drainage  system. 
The  estimated  cost  is  about  $75,000. 

Petitions  for  the  cleaning  and  dredging  of 
Little  Lick  creek  from  its  source  in  Jackson 
township  to  the  county  line  southwest  of 
town,  has  been  filed  in  the  circuit  court  at 
Hartford  City,  Ind.  The  petitioners  ask  that 
the  work  begin  at  a  point  1,882  ft.  north  and 
17  ft.  east  of  the  northeast  corner  of  the 
southeast  quarter  of  section  4.  township  23 
north,  range  11  east,  thence  in  a  southeasterly 
direction  1,400  ft.,  thence  southwest  2,600  ft., 
thence  west  13,200  ft.,  tlience  in  a  southwest- 
erly direction  through  Hartford  City  and  to 
the  county  line  southwest  of  town  a  distance 
of  43.000  ft.  In  all  the  improvement  would 
be  60,200  ft,  in  length, 

Iowa. 

®The  address  of  J,  W,  Boyer,  who  was 
awarded  the  contract  for  545,646  eu,  yds,  of 
ditch  work  in  Webster  County,  noted  in  our 
last  issue,   is   Fort   Dodge.   la. 

Louisiana. 

®Clark  &  Helpason  Bros..  \"icksburg.  Miss., 
have  been  awarded  the  contract  for  con- 
structing   402.000    cu.    vds.    of    new    levee    in 


4"  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Madison  Parish,  Louisiana,  about  24  miles 
above  Vicksburg.  Miss.  The  work  is  located 
m  the  5th  Louisiana  Levee  District  and  bids 
were  opened  Feb.  21  by  the  Board  of  State 
Engineers.  G.  W.  Lawes,  Secretary,  New  Or- 
leans, La.  The  contract  price  was  15.4  cts. 
per    cu.    yd. 

Minnesota. 

+Bids  will  be  received  until  2:30  p.  m., 
.March  15,  by  County  Auditor  J.  L.  Johnson, 
Olivia,  Minn.,  for  the  construction  of  Judi- 
cial Ditch  No.  9.  The  appro.ximate  amount 
of  the  work  of  construction  of  said  ditch 
is  as   follows : 

.\verage  Estimated 

.Stations.  Branch.  ft.     Yardage.      cost. 

n  to  425x29     Main     6.30     140,576     $9,840.33 

I)  to      2x96     Lat.  No.  1..      4.00  293  38.14 

II  to  109x.'!4  Lat.  No.  2..  5.30  24,240  1.096.80 
0  to    12x74     B.  I.  Lat.  2.      4.00  1,166  151.58 


166.275     $11,726.85 

Main  ditch  to  be  0  ft.  bottom.  Station  0  to 
160—7  ft.  to  248  and  8  ft.  to  terminus.  Lat- 
eral No.  1,  3  ft.  bottom.  Lateral  No.  2,  0  ft. 
bottom  and  branch  of  lat.  No.  2.  3  ft.  bot- 
tcini. 

®ForrestaI  &  Feyen,  St.  Paul,  Minn.,  have 
been  awarded  the  contract  at  11.85  cts.  per 
cu.  yd.  for  constructing  Judicial  Ditch  No.  31 
and  at  12,98  cts.  per  cu.  yd.  for  constructing 
Judicial  Ditch  No.  32  in  Kittson  County, 
.Minn.  Bids  for  the  work  were  opened  Feb. 
20  by  C.  J.  Hemmingston.  Countv  .Auditor, 
Hallock,  Minn.  Judicial  Ditch  No.  31  in- 
cludes 1!)7,204  cu.  vds.  of  excavation  and  Judi- 
cial Ditch  No.  32"includes  145.00(1  ci,  yds.  of 
excavation. 

®Bids  were  opened  Feb.  Iti  by  L.  P.  Larson. 
County  .Auditor.  Redwood  Falls,  Minn.,  for 
constructin,g  Judicial  Ditch  No.  9  requiring 
28.812    cu.    vd.;.    dredge    work,    the    contract 


being  awarded  to  .\.  (,'.  .Miller,  Redwood 
Falls.  Minn.,  at  11.05  cts.  per  cu.  yd. 

Hearing  has  been  held  in  the  District  Court 
of  Norman  County,  at  Ada,  Minn.,  on  a 
proposition  for  controlling  the  overflow  of  the 
Wild  Rice  River.  The  proposition  inchuk^ 
the  clearing  from  the  Wild  Rice  River  all 
obstructions,  constructing  ditches  so  as  to 
eliminate  bends  in  the  river,  thus  increasing 
the  rapidity  of  its  flow,  and  constructing  a 
ditch  of  large  carrying  capacity  running  east 
and  west  through  the  county  and  emptying 
into  the  Red  River  of  the  North.  It  is  stated 
that  an  engineer  will  be  appointed,  a  survey 
made  and  work  done  requirin.g  an  outlay  nf 
many  thousands  of  dollars. 

Commissioners  of  Hennepin  County,  Min- 
neapolis, Minn.,  have  ordered  the  straighten- 
ing of  Bassett  creek  from  Medicine  Lake  to 
a  point  two  miles  from  the  city  limits  of 
Minneapolis. 

All  bids  received  Feb.  21  by  H.  P.  Edwards. 
Lounty  Auditor,  Fairmont,  Minn.,  for  the 
construction  of  Judicial  Ditch  No.  10  in  Mar- 
tin County  were  rejected  and  the  work  will 
be  readvertised.  This  work  called  for  51,- 
977  cu.  yds.  of  excavation,  estimated  to  cost 
$6,491,  and  155,869  ft.  6  in.  to  24  in.  tile,  esti- 
mated to  cost  $,59,268. 

Mississippi. 

The  Homochitto  Swamp  Land  Commission 
of  Adams  County,  according  to  advices  from 
Natchez,  is  considering  dredging  the  canal 
which  runs  from  Gailard  Lake  to  the  Missis- 
sippi River,  in  the  southern  part  of  the  coun- 
ty, which  is  to  drain  Homochitto  River  and 
reclaim  30,000  acres.  The  canal  has  been 
widened  and  deepened  at  various  points  by 
recent    freshets,   hut    it    niu'-t   be   deepened    to 


answer  the  purpose  fur  wliuh  it  w.is  intend- 
ed. Captain  J.  S  Codifer,  nf  Port  -Vdams, 
Miss.,  will  probably  submit  a  bid  for  the 
work 

Nevada. 

^•Ijids  will  be  received  until  noon.  .April  15, 
liy  the  Pacific  Reclamation  Co.,  at  the  office 
"1  (jeorge  M.  Bacon,  159  Pierpont  Ave.,  Salt 
Lake  City,  L'tah,  for  the  construction  of  stor- 
age dam  about  15  miles  north  of  Wells,  Nev. 
The  dam  will  be  of  earth  and  rock  fill  with 
reinforced  concrete  facing  on  the  up-stream 
side,  including  20,000  cu.  yds.  earth  excava- 
tion :  3,000  cu.  yds.  rock  excavation  ;  71,000  cu. 
yds.  earth  embankment ;  6,000  cu.  yds.  dry  rub- 
ble wall ;  1,250  cu.  yds.  Portland  cement  con- 
crete :  85,000  lbs.  steel  reinforcing.  .\  certified 
check  for  $2,500  must  accompany  the  bid,  and 
a  bond  of  $15,000  will  be  required  for  the 
faithful  performance  of  the  contract,  official 
advertisement,  is  found  elsewhere  in  this 
issue. 

Ohio. 

The  Swan  Creek  Commission,  appointed 
lo  recommend  a  method  for  the  improvement 
of  Swan  Creek  and  Ten  Mile  Creek,  in  a 
preliminarv  report  to  Mayor  Brand  Whitlock, 
of  Toledo,  recommends  the  employment  of 
an  engineer  to  secure  necessary  data  for  an 
intelligent  consideration  of  the  problem,  and 
also  recommends  that  the  city  take  immedi- 
ate steps  to  acquire  title  to  the  southeast  bank 
of  the  stream,  now  held  by  the  state  of  Ohio. 
.\s  the  question  of  clivcrting  Swan  Creek  into 
the  Maumee  or  Ottawa  River  is  to  be  con- 
sidered, the  commission,  further  urging  the 
selection  of  an  engineer,  indicates  that  topo- 
graphical surveys,  as  well  as  the  compilation 
of  much  data,  will  be  necessary.  It  suggests 
that  an  engineer  can  be  secured  for  $3,000. 


WATER-WORKS 


Alabama. 

The  citizens  of  New  Decatur.  .Ala.  have 
\oted  the  issuance  of  bonds  to  the  amount  of 
$10,200     for    waterworks     improvements. 

California. 

Citizens  of  Riverside.  Cal..  have  ^igned  a 
petition,  which  will  be  presented  to  the  city 
council,  askin.g  that  body  to  establish  or  ac- 
i|uire  by  purchase  a  municipal  water  system 
for   domestic  and  fire  use. 

®The  city  trustees  of  Turlock,  Cal.,  have 
awarded  the  contracts  for  the  extension  of 
the  city  sewer  and  water  works  system  as 
follows:  William  Heafey  of  San  Francisco, 
water  works  improvement,  $10,431 ;  Edward 
E.  Paxson,  Turlock,  sewer  improvement,  $8,- 
61)8. 

The  citizens  of  Long  Beach,  Cal,  have  cir- 
culaterl  a  petition  for  presentation  to  the  city 
council  asking  that  body  to  reconsider  the 
question  of  buying  the  water  system  of  the 
city.      Stephen    G.    Long   is   city    attorney. 

The  water  committee  of  the  city  trustees 
of  Redlands,  Cal..  is  investigating  the  project 
for  municipal  ownership  of  the  Redlands  wa- 
ter system.  The  committee  is  authorized  to 
employ  a  competent  engineer  to  investigate 
the  various  systems  and  proposed  supply  sys- 
tems. 

Colorado. 

R.  P.  Hilleary  has  been  appointed  engineer 
in  charge  of  the  construction  work  on  the 
new  water  works  systems  being  installed  at 
Collbran,  Colo.  The  town  has  purchased 
10-ins.  of  water  from  Hoosier  creek  to  supply 
the  city   in  the   future. 

The  Union  Pacific  Railroad  has  under  con- 
sideration the  construction  of  a  four-mile 
pipe  line  from  Evans,  Colo.,  to  La  Salle,  Colo. 
It  is  probable  that  the  railroad  will  pur- 
chase the  water  plant  at  Evans  and  supply  the 
city  by  contract. 


Florida. 

•J«Bids  will  l:)e  received  until  3  p.  in.,  March 
15.  by  Trustees  for  the  Watc  Works  and  Im- 
provement bonds,  Jacksonville,  Fla.,  for  fur- 
nishing materials  and  layin.g  about  250  ft.  of 
12-in.  and  940  ft.  of  10-in.  cast-iron  sewer 
pipe:  laying  600  ft.  of  10-in.  and  13,400  ft.  of 
S-in.  terra  cotta  sewer  pipe,  together  with  "Y" 
branches,  and  building  manholes:  also  for  fur- 
nishing materials  and  building  500  ft.  of  30-in. 
and  300  ft.  of  24-in.  circular  brick  drains,  lay- 
ing 765  ft.  of  r2-in.  and  201O  ft.  of  15-in.  pipe 
drains,  and  building  manholes;  certified  check, 
$600.  payable  to  W.  M.  Bostwick,  Jr.,  chair- 
man, to  accompany  each  bid  :  plans  and  profile 
can  be  seen  and  specifications  obtained  at  office 
of  hoard.  For  further  information  apply  to 
R.  N.  Ellis,  C.  E.,  Jacksonville. 

Councilman  C.  B.  McClung,  chairiiKin  of 
the  water  works  committee  of  St.  Petersluirg. 
Fla.,  is  having  plans  made  for  a  reservoir  to 
be  constructed  west  of  the  pumping  station 
near  the  lake.  The  basin  will  be  50  ft.  long. 
75  ft.  wide  and  eight  ft.  deep.  It  will  have  a 
capacity   of   225.000   gals. 

At  a  recent  election  held  in  Titusville,  Fla,. 
the  issuance  of  bonds  to  the  amount  of  $30.- 
000  for  the  construction  of  a  water  works 
system  was  carried. 

Georgia. 

The  city  council  of  Pelham,  Ga.,  has  or- 
dered ;i  special  election  authorizin.g  an  issue 
of  $25,000  in  bonds  to  be  used  for  improve- 
ments of  water  and  li.ght.  sewerage  and  for  a 
city  buildin,g  for  the  fire  department,  jail  and 
stables. 

A  company  has  been  organized  at  Butler, 
Ga..  to  construct  a  water  works  system,  with 
B.  B.  Rawls  as  president  and  W.  C.  .Steed, 
chairman   of   the   1io:ird   of   directors. 

.An  election  will  be  lulil  in  Summerville. 
(ia.  soon  to  vote  on  tlie  proposition  of  issu- 
ing   bonds    to    thr    .inioiiiu    of    $30.0011    for    the 


coiistrnction  of  a  water  works  and   ^ewer  sys- 
tem 

Illinois. 

^Bids  will  be  received  until  11  a.  m.,  March 
2,  by  the  Department  of  Public  Works,  Chi- 
cago, 111.,  for  furnishing  and  deliverin.g  to  the 
City  of  Chicago  at  the  meter  mechanical- 
shops,  located  at  1330  Indiana  Ave.,  approxi- 
mately 300  1-in.  and  400  2-in.  brass  bibb  cocks, 
according  to  plans  and  specifications  on  file 
in  the  office  of  the  Department  of  Public 
Works  of  said  city.  City  Hall.  B.  J.  Mullaney 
is  Commissioner  of  Public  Works, 

•J«Bids  will  be  received  until  8  p,  in..  .March 
7.  by  Board  of  Trustees.  Lyons,  111.,  for  con- 
structing a  pumping  station,  including  machin- 
ery and  appurtenances.  A.  E.  Depew  is  Vil- 
lage Clerk.  W.  B.  Ewing,  1208  Chamber  of 
Commerce,  Chicago,  111.,  is  Engineer. 

•^Bids  will  be  received  until  7  p.  m..  March 
1.  by  deor.ge  Guy,  Village  Clerk,  .Apple  River, 
111.,  for  the  construction  of  a  system  of  water 
works. 

Indiana. 

^Bids  will  be  received  until  1  p,  m  .  .March 
25.  Iiv  I.  W,  Sanderson.  Treas..  Marion 
Branch.  N.  H.  D.  V.  S.,  National  Military 
Home.  Grant  Co.,  Tnd..  for  the  installation  of 
machinery  and  materials  for  the  improvement 
of  the  water  supply  at  the  Marion  Branch. 

The  board  of  public  works,  through  City 
Controller  Harry  R.  Wallace,  has  asked  the 
city  council,  Indianapolis,  Ind.,  for  an  appro- 
priation of  $6,000  to  be  added  to  the  $125.- 
000  appropriated  in  the  budget  for  the  water 
expense  of  the  city  in  1911,  The  board  con 
templates  the  installation  of  .ibout  80  new 
bydranfs, 

Iowa. 

+  Ilids  will  be  received  until  2  p,  in,.  March 
S.  bv  the  City  of  .Atlantic,  la.,  for  improvements 
to  the  water  and  lighting  system  at  that  place, 

incliiclint;  the  coii-truction  of  a  building,  smoke 


•J*  indicates  work  now  open  for  bids.     ?  indicates  a  contract  let  recently. 
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stack,  1  Corliss  and  '2  high-speed  direct  con- 
nected units,  and  improvements  in  tlie  wir- 
ing system.  Further  information  can  be  ob- 
tained of  VV.  K.  Palmer  Co.,  Engineers,  717- 
720  Dwiglit  Bldg..  Kansas  City,  Mo. 

A  special  election  will  isoon  be  held  in  Af- 
ton,  la.,  to  vote  on  the  water  works  and  elec- 
tric light  question. 

The  citv  of  Boone,  la.,  is  advertising  for 
bids  for  the  laying  of  about  30.000  ft.  of  18, 
It),  14  and  8-in.  water  pipe,  in  connection  with 
the  proposed  water  works  for  that  city,  the 
estimated  cost  of  which  will  be  about  $180,000. 
The  city  will  furnish  all  material.  Plans  and 
specifications  are  on  file  with  the  City  Clerk. 
Karl  C,  Kastberg  is  City  Engineer.  Sam 
Steigerwald,  327  Sixth  St.,  Boone,  is  .\sst. 
Engineer. 

Kansas. 

4*Bids  will  be  received  until  3  p.  m..  March 
8,  by  city  of  Hoisington.  Kan.,  for  furnishing 
necessary  labor  and  material  for  the  construc- 
tion of  improvements  to  the  water  works  sys- 
tem. Plans  on  file  at  the  office  of  Rollins  & 
Westover,  Consulting  Engineers,  BoaKs  Bldg., 
Kansas  City.  Mo.,  include  the  foUow^ing  ap- 
proximate quantities:  2,750  lin.  ft.  of  8-in. 
wooden  pipe :  4.800  lin.  ft.  of  (i-in.  cast  iron 
pipe;  10.060  lin.  ft.  of  4-in.  cast  iron  pipe: 
7,250  lbs.  of  cast  iron  specials ;  24  4-in.  double 
nozzle  hydrants :  (i  (i-in.  gate  valves  and  boxes ; 
21  4-in.  gate  valves  and  boxes :  2  7,")  G.  P.  M. 
deep  well  pumps,  with  motors :  1  500  G.  P.  M. 
duplex  steam  pump. 

Michigan. 

•J*Bids  will  be  received  until  7 :30  p.  m., 
March  !l  by  Village  Board.  St.  Charles,  :Mich., 
for  all  machinery  and  materials  for  power  and 
electric  lighting  plant  and  system  of  water 
works,  f.  o.  b.  cars  St.  Charles  and  delivered 
on  the  ground.  C.  H.  Clipper  is  Clerk.  Offi- 
cial advertisement  will  be  found  elsewhere  in 
this  issue. 

The  village  of  Burnips  Corners,  Allegan 
County,  Mich.,  has  decided  to  install  a  water 
works  system. 

The  bill  to  authorize  the  Detroit  water 
board  to  increase  its  bonded  indebtedness 
from  $1,500,000  to  $3,000.000  passed  the  house 
under  suspension  of  the  rules  and  without  a 
dissenting  vote.  The  senate  will  take  it  up 
at  once 

Minnesota. 

•J«Bids  will  he  received  until  ilarcli  6,  by 
F.  B.  Knoff.  Clerk.  Madison  Lake,  Minn.,  for 
furnishing  the  necessary  labor  and  material 
for  tower,  tank,  well,  mains,  engine,  purrip. 
etc..  for  water  works.  The  well  is  to  be  8-in. 
diameter  and  200  to  300  ft.  deep.  John  Wil- 
son, Mankato,  Minn.,  is  Engineer. 

A  bill  has  been  introduced  in  the  state 
senate,  St.  Paul.  Minn.,  by  Senator  Fosseen 
of  Minneapolis  providing  for  an  artesian  well 
supply  of  w-ater   for  Minneapolis. 

Plans  and  specifications  are  being  prepared 
bv  the  Oscar  Claussen  Engineering  Co.,  514- 
515  Nat.  Ger.  .\m.  Bank  Bldg.,  St.  Paul, 
Minn.,  for  the  installation  of  a  water  works 
system  in  the  town  of   Arlington,  Minn. 

The  Oscar  Claussen  Engineering  Co.,  514- 
515  Nat.  Ger.  Am.  Bank  Bid?..  St.  Paul, 
Minn.,  is  preparing  plans  and  specifications 
for  the  construction  of  a  water  w-orks  system 
for  the  town  of  Clara  City,  Minn. 

Mississippi. 

^Bids  will  be  received  until  March  7,  by 
Board  of  Mayor  and  Select  Men,  McComli 
Citv.  Miss.,  for  sinking  an  artesian  well.  J. 
Dock  Harrell  is  City  Clerk. 

It  is  reported  that  the  city  of  Tupelo.  Miss., 
will  issue  bonds  to  the  amount  oie  $50,000  for 
improving  and  enlarging  the  water  works, 
navins  streets  and  for  the  erection  of  a  city 
hall. 

Xavier  .\.  Kramer,  civil  engineer.  Mag- 
nolia. Miss.,  has  submitted  a  proposition  to 
the  city  of  Tylertown,  Miss.,  whereby  that 
city  can   install   a  water  works  system, 

Missouri. 

The  followiiiu  bids  were  received  bv  the 
Webb    City-Carterville      Water     Works'    Co., 


Webb  City,  Mo.,  recently  for  the  building  of 
the  new  reservoir:  Joe  Williams,  .Vurora, 
Mo.,  $7,400;  Joe  Schneider.  Monette,  Mo., 
$8,495;  F.  W.  Caulkins,  Webb  City,  $n,(i7ti ; 
Webb  City  Granolithic  Co.,  $9,975;  S.  M. 
Kerns,  Denver,  Colo.,  $9,990  ;■  J.  C.  Barr  Co., 
Joplin,  Mo.,  $11,445;  Oklahoma  City  Con- 
struction Co.,  Oklahoma  Citv,  Okla.,  $11,450; 
F.  W.  Keller,  Webb  City,  $li,995;  O.  B.  Van- 
derpool,  Joplin.  $12,200;  Redmond,  Putnam 
&  Co.,  Webb  City.  $14,850.  The  contract  will 
call  for  the  construction  of  a  reservoir  with 
a  capacity  of  1,500,000  gals.  It  is  to  be  built 
in  two  sections,  each  100  ft.  sq.  and  9 '2  ft. 
ileep. 

Montana. 

The  .American  Goldlields  Co.,  Twin 
Bridges,  Mont.,  has  decided  to  complete  the 
reservoir  planned  two  years  ago  on  which  a 
small  amount  of  work  has  been  done.  Frank 
C.  Lavigne  is  manager  of  the  company. 

Nebraska. 

^Buls  wdl  be  received  until  3  p.  ni.,  March 

9,  by  B.  Z.  Millikan,  City  Clerk,  Fairbury, 
Neb.,  for  furnishing  the  necessary  labor  and 
material  for  the  construction  of  a  water  works 
system.  Plans  and  specifications  for  the  work 
can  be  obtained  of  Burns  &  McDonnell,  Engi- 
neers, Scarritt  Bldg.,  Kansas  City.  Mo. 

Plans  are  being  draw-n  by  W.  E.  Donner 
for  the  construction  of  a  water  works  plant 
in    Chappell,    Neb.,   estimated   to   cost   $13,000. 

The  Dundee  Improvement  Club,  village  of 
Dundee,  Omaha.  Neb.,  recently  held  a  meet- 
ing to  discuss  the  matter  of  issuing  bonds  in 
the  sum  of  $.50,000  to  secure  an  adequate  and 
pure  supply  of  water.  It  is  proposed  to  dig 
wells  to  produce  a  water  supply. 

New  York. 

•J«Bds  will  be  received  until  3  p.  ni..  .March 

10,  by  City  Clerk,  Hornell,  N.  Y.,  for  the  con- 
struction of  an  earthen  reservoir  embankment 
with  concrete  core  w-all  and  all  accessories,  to- 
gether with  about  3  miles  of  water  mains.  The 
w-ork  includes  the  following  approximate  quan- 
tities :  23,000  cu.  yds.  embankment ;  1,822  cu. 
yds.  concrete  core  wall,  spillway,  etc.;  1  44-ft. 
plate  girder  bridge  with  solid  floor :  gate  house 
and  valve  chambers ;  13,200  ft.  20-in.  cast-iron 
pipe;  1,845  ft.  16-in.  cast-iron  pipe;  11,500  lbs. 
cast-iron  specials,  valves,  etc.  Plans  and  spe- 
cifications on  file  in  the  office  of  the  Board  of 
Public  Works,  Hornell,  N.  Y. 

A  tax  proposition  will  be  submitted  to  the 
citizens  of  Bath,  N.  Y.,  in  March  providing 
for  the  extension  of  water  inains  in  East  Wil- 
liam,  Steuben,   Morris  and   Haverling   Sts. 

The  village  board  of  Lyon,  N.  Y.,  has 
passed  a  resolution  requesting  the  clerk  to 
communicate  with  the  Lyon  Water  Works 
Co..  informing  the  ccyiipany  that  the  board 
was  investigating  the  advisability  of  install- 
ing a  water  system  and  requesting  the  com- 
pany to  submit  to  the  board  a  statement  as  to 
whether  it  was  willing  to  dispose  of  its  plant. 

The  board  of  aldermen  of  Buffalo,  N.  Y., 
has  adopted  a  notice  of  intention  to  equip  the 
new  water  plant.  .\  bill  has  been  presented 
by  the  corporation  counsel  for  a  $1,000,000 
bond    issue. 

North   Carolina. 

4«Bids  will  be  received  until  5  p.  m,,  March 
13,  by  Mayor  D.  H.  Arnold  and  Board  of 
.'Mdernien  Jonesboro,  N.  C,  for  building  water 
works,  the  work  including :  Furnishing  105 
tons  6-in.  cast-iron  pipe  and  220  tons  8-in.  cast- 
iron  pipe,  together  with  hydrants  and  specials. 
Laying  4  miles  6-in.  and  8-in.  pipe,  and  fur- 
nishing and  erecting  a  75,000-gallon  tower  and 
tank.  Plans  and  specifications  may  be  seen  at 
the  office  of  the  City  Clerk,  W.  S.  Murchison. 
or  White  &  Piatt.  Engineers,  Durham,  N.   C. 

The  city  council  of  Rockinghain,  N.  C,  is 
considering  the  issuance  of  bonds  to  extend 
the  water  works  system. 

North  Dakota. 

®S.  Beich  &  Sons  Construction  Co.,  of  Far- 
go. N.  Dak.,  have  been  awarded  the  contract 
by  the  city  of  Bozeman,  Mont.,  for  the  exca- 
vation required  to  enlarge  the  reservoir  of  the 
Bozeman  citv  water  works  and  increasing  the 


size  of  the  dam  and  banks  with  the  excavated 
material,  ainounting  to  about  13,000  cu.  yds., 
for  $l),972.  Bids  were  opened  Feb.  18  by  A.  Mr 
Brandenburg.  City  Clerk. 

Ohio. 

+Bids  will  be  received  until  noon,  March 
28.  by  H.  H.  Canfield,  Clerk,  Cleveland 
Heights,  Ohio,  for  furnishing  the  material 
and  labor  necessary  for  the  improvement  of 
Crest  Road  from  the  south  line  of  Mayfield 
Road  to  Wood  Road  by  constructing  a  6-in. 
water  main  therein,  according  to  the  plans 
and  specifications  on  file  at  the  office  of  said 
Clerk  at  the  Town  Hall  and  at  the  office  of 
the  F.  A.  Pease  Engineering  Co.,  at  No.  931 
Williamson   Bldg.,   Cleveland,   Ohio. 

4*Bids  will  be  received  until  noon,  March 
13,  by  A.  B.  Lea.  Director  of  Public  Service, 
Cleveland,  O.,  for  furnishing  pig  lead  for  the 
water  department.  Ira  O.  Hoffman  is  Sec- 
retary. 

The  superintendent  of  the  water  works  de- 
partment of  Springfield,  O..  has  asked  the 
city  council  for  authority  to  spend  $10,000 
in  making  extensions  to  the  water  mains  of 
the   city. 

The  city  of  East  Liverpool.  O.,  has  em- 
ployed the  firm  of  Chester  &  Fleming,  Engi- 
ncrs,  LTnion  Bank  Bldg..  Pittsburg,  Pa.,  in 
connection  with  the  proposed  improvements  to 
the  water  system  and  the  installation  of  a  new 
pumping  station. 

The  city  of  Akron.  O.,  has  entered  suit 
against  the  Akron  Water  Works  Co.,  to  throw 
said  company  into  the  hands  of  a  receiver  on 
account  of  alleged  failure  to  furnish  an  ade- 
quate and  pure  water  supply.  The  firm  of 
Chester  &  Fleming.  Engineers.  Union  Bank 
Bldg.,  Pittsburg,  Pa.,  has  been  employed  by 
the  Water  Works  Co..  as  hydraulic  experts  in 
connection  with  the  suit. 

Oklahoma. 

The  ta.xpayers  of  Heavener.  Okla.,  on  Feb. 
14  voted  the  issuance  of  bonds  to  the  amount 
of  $50,000  to  construct  and  operate  a  munici- 
pal water  works  plant.  The  contract  will  be 
let  at  once. 

Consulting  Engineer  Alexander  Potter, 
114  Liberty  St.,  New  York  City,  has  reported 
that  the  only  feasible  way  of  securing  an  ade- 
quate water  supply  for  the  city  of  Oklahoma 
City,  Okla.,  is  by  the  construction  of  a  dam 
and  reservoir  and  securing  water  from  the 
Canadian  River.  A  bond  election  held  re- 
cently to  vote  the  issuance  of  bonds  to  the 
amount  of  $1..500,000  was  defeated. 

The  city  of  Dustin.  Okla.,  is  considering 
the   installation   of   a   water   works   system. 

The  Osage-Cherokee  Corporation  has  been 
incorporated  at  Skiatook,  Okla.,  with  a  capital 
stock  of  $100,000  to  acquire  franchises  to 
contruct  water  works,  electric  light  sys- 
tems, etc.  C.  H.  Cleveland.  A.  W.  Lucas, 
J.  H.  Craig  and  others  are  the  incorporators. 

Pennsylanvia. 

^Bids  will  be  received  until  noon.  March 
20,  by  Borough  Council,  Bristol,  Pa.,  for  fur- 
nishing necessary  labor  and  material  for  the 
construction  of  a  water  works  and  filtration 
plant  comprising  the  following :  Bulkhead  and 
intake  ;  pump  well ;  pumping  station  ;  mechan- 
ical gravity  filter  plant,  capacity  2.000,000  gal- 
lons ;  pumping  machinery  and  boilers :  water 
tower,  capacity  150,000  gallons ;  about  10  miles 
of  4-in.  to  14-in.  cast-iron  pipe:  fire  hydrants, 
stop  valves,  special  castings,  etc. ;  pipe  laying. 
Bids  will  be  received  for  the  entire  work  or 
any  portion  thereof.  Plans  may  be  seen  and 
specifications  and  blank  forms  of  proposal  pro- 
cured by  applying  to  the  office  of  the  Borough 
Surveyor,  No.  209  Radcliffe  St.,  Borough  of 
Bristol,  Bucks  County,  Pa.  A  certified  check 
for  $500  must  accompanv  each  bid.  Jav  M. 
Whitham  is  Engineer.  607  Bullitt  Bldg.,  Phil- 
adelphia. Pa. 

South  Dakota. 

®The  city  commissioners  of  Huron,  S. 
Dak.,  have  awarded  contracts  aggregating 
about  $40,000  for  the  improvement  of  the 
water  works  system  of  the  city  as  follows: 
E.  J.  Markel  of  Kansas  City.  Mo.,  for  build- 


•J«  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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ing  the  pumping  station ;  Frank  Jaehns  of 
Huron,  for  building  a  brick  pump  house  ;  the 
Des  Moines  Bridge  Co.,  for  the  construction 
of  the  steel  tower  and  tank,  and  W.  D. 
Lovel!  of  Minneapolis,  for  the  construction 
of  the  cement   reservoir. 

The  city  council  of  Carter,  S.  Dak.,  will 
issue  warrants  to  the  amount  of  $7,000,  which 
will  be  used  for  the  construction  of  a  munici- 
pal  water   works   system. 

Tennessee. 

A  bill  has  been  introduced  in  the  state 
senate,  Nashville,  Tenn.,  to  amend  the  water 
works  act  of  the  city  of  Chattanooga.  The 
hill  permits  the  issuance  of  $l,2-i0,000  in  bonds 
for  the  purpose  of  buyin.s  or  building  a  mu- 
nicipal plant. 

®It  is  reported  that  the  United  States  Cast 
Iron  &  Foundry  Co.  has  been  awarded  the 
contract  by  the  board  of  public  works  of 
Nashville,  Tenn.,  for  furnishing  water  pipe, 
estimated   to  cost  520,000 

Texas. 

•I«Bids  will  be  received  until  April  3  by 
Hoard  of  City  Commissioners.  Galveston,  Tex., 
for  furnishing  all  material  and  doing  all  work 
on  complete  installation  of  water  main,  ready 
for  use,  along  Causeway  from  Virginia  Point 
to  Galveston  Island ;  approximately  10,760  lin. 
ft.  cast-iron  pipe;  work  to  be  done  in  accord- 
ance with  plans,  details  and  specifications  pre- 
pared by  and  obtainable  from  A.  T.  Dickey, 
City  Engineer,  City  Hall,  on  deposit  of  $10 
with  City  Secretary ;  bond  for  30  per  cent  of 
amount  of  contract  price  required. 

The  citizens  of  Harlingen.  Tex.,  have  voted 
the  issuance  ^f  bonds  for  the  installation  of 
a  water  works. 

Mayor  H.  C.  McQure  of  Jacksboro,  Tex., 
has  sold  bonds  to  the  amount  of  $28,000  for 
establishing  a  water  works  systetn.  Consult- 
mg  Engineer  Werenskiold  of  Dallas  will  give 
final  instruction  for  proceeding  with  the  in- 
stallation   of   the    plant. 


©Little  &  Judson  have  been  awarded  the 
contract  in  Fort  Worth,  Tex.,  for  four  ar- 
tesian wells  for  the  South  Side  water  supply 
at  $5,500. 

®The  board  of  municipal  water  commis- 
sioners of  Temple,  Te.x.,  has  awarded  the 
contract  for  building  a  inodern  filtration  plant 
at  the  city  water  works  to  W.  C.  Rettigcr  of 
Belton  and  the  Pittsburg  Filter  Manufactur- 
ing Co..  of  Pittsburg,  Pa.,  the  former  to  per- 
form all  concrete,  excavation  and  physical 
work,  and  the  latter  to  supply  all  equipment. 
The  contract  price  is  $27,190.  It  will  have  a 
capacity  of  2,000,000  gals,  every  24  hours. 

Utah. 

Consulting  Engineer  Louis  C.  Kelscy,  402 
Dooly  Bldg.,  Salt  Lake  City,  Utah,  has  been 
engaged  to  design  and  supervise  the  construc- 
tion of  the  proposed  new  water  works  system 
for  Burley,  Ida.  The  work  will  include  pump- 
ing plant  and  water  tower.  J.  E.  Miller  is 
Mayor. 

Washington. 

The  town  of  Rockford,  Wash.,  will  im- 
prove its  water  system  this  spring  by  laying 
about   1,000   ft.   of   new   iron   mains. 

Wisconsin. 

^Bids  will  be  received  until  8  p.  m.,  March 
7,  by  Electric  Light  and  Water  Works  Com- 
mission, at  the  office  of  D.  E.  Wescott,  City 
Clerk,  Shawano,  Wis.,  for  furnishing  and  lay- 
ing water  pipes  and  for  furnishing  and  placing 
hydrants. 

Plans  and  specifications  are  being  prepared 
by  the  Oscar  Claussen  Engineering  Co.,  514- 
515  Nat.  Ger.  Am.  Bank  Bldg.,  St.  Paul,  Minn., 
for  the  construction  of  a  water  works,  consist- 
ing of  100,000-gal,  concrete  reservoir,  about 
three  miles  of  pipe,  pump  and  motor  for  the 
city  of  Prescott,  Wis. 

The  Hiawatha  Water  Co.,  Janesville,  Wis., 
has  increased  its  capital  stock  to  $1,250,000 
and  will  expand  its  operations  accordingly. 

Engineers   of  the   state   rate   commission   of 


Wisconsin  have  filed  a  report  on  a  tentative 
valuation  of  the  Manitowoc,  Wis.,  water 
works  plant,  which  the  city  is  to  purchase, 
the  value  being  fixed  at  $222,222 

Canada. 

'•  Bids  will  be  received  until  noon,  March 
14,  by  G.  R.  Geary,  Chairman  Board  of  Con- 
trol, City  Hall,  Toronto,  Ont.,  for  3,400  lin. 
ft.  of  60-in.  reinforced  concrete  pine ;  9,728 
lin.  ft.  of  06-in.  reinforced  concrete  pipe 
Plans  and  specifications  may  be  seen  and 
forms  of  tender  obtained  from  the  Main 
Drainage  Department,  at  the  office  of  the 
City   Engineer,   Toronto. 

At  a  recent  mass  meeting  of  the  citizenh 
of  Battleford,  Alta.,  it  was  decided  to  imme- 
diately install  a  water  works  and  sewerage 
system,  and  the  erection  of  a  new  $30,000 
town   hall  and  opera   house. 

The  water  commissioners  of  Welland,  Ont., 
are  considering  the  placing  of  the  main  pump- 
ing station  for  the  water  works  system  of 
Welland  on  the  east  side  of  the  canal.  The 
citizens  recently  voted  the  issuance  of  bonds 
to  the  amount  of  $52,000  for  this  improve 
ment. 

James  C.  Kennedy,  412-413  Pacific  Bldg.. 
Vancouver,  B.  C,  was  recently  called  upon  to 
investigate  and  report  upon  a  new  0,000,000- 
gal.  reservoir  at  Vernon,  B.  C,  which  was 
found  to  be  leaking.  The  city  is  now  awaiting 
the  engineer's  recommendation  as  to  what 
treatment  should  be  adopted,  when  the  case 
can  be  dealt  with  durin.g  the  coming  spring  or 
summer. 

Civil  Engineer  James  C.  Kennedy,  412-413 
Pacific  Bldg.,  Vancouver,  B.  C,  has  received 
bids  for  about  25  miles  of  wood-stave  pipe  for 
a  domestic  water  supply  system  for  the  mu- 
nicipality of  Coldstream,  B.  C.  The  estimated 
cost  of  the  work  is  *100,000,  for  which  sum  a 
by-law  was  passed  last  November.  The  works 
will  have  a  gravitation  supply,  and  trenching 
and  pipe  laying  will  commence  as  soon  as 
spring  opens. 


SEWERAGE     AND     GARBAGE     DISPOSAL 


Arkansas. 

The  city  council  of  De  Queen,  Ark.,  has 
been  petitioned  for  an  improvement  district 
for  the  purpose  of  building  and  maintaining 
a  sewerage  system. 

The  city  council  of  Arkadelphia,  Ark.,  has 
passed  an  ordinance  for  the  putting  in  of  a 
sewerage  system  under  the  improvement  dis- 
trict plan.  Bids  will  be  advertised  for  imme- 
diately. E.  D.  Hall  is  member  of  the  sewerage 
hoard. 

Cahfornia. 

The  city  trustees  of  Fresno,  Cal.,  have  passed 
a  resolution  providing  for  the  construction  of 
nine  blocks  of  sewers  in  "Russiantown."  Chris 
P.  Jensen  is  city  engineer. 

The  finance  committee  of  the  city  council 
of  Los  Angeles,  Cal.,  has  recomended  that 
$3,075  be  appropriated  for  protecting  the  out- 
lets of  two  storm  sewers  reported  in  a  dan- 
gerous condition  from  recent  storm  waters  in 
the  Los  Angeles  River  bed. 

The  city  trustees  of  Sisson,  Cal.,  have 
adopted  a  resolution  of  intention  to  construct 
a  sewer  system  for  district  No.  1,  embracing 
all  that  territory  in  the  city  of  Sisson  bound- 
ed by  Alma  St.  on  the  north.  Cold  Creek  chan- 
nel on  the  south,  city  limits  on  the  east,  and 
the  railroad  tracks  on  the  west.  Harvey  J. 
Starter  is  city  engineer. 

Plans  are  about  completed  for  the  construc- 
tion of  the  High  St.  sewer,  Oakland,  Cal.,  ex- 
tending from  the  tidal  canal  to  the  Rose  Park 
tract,  a  distance  of  more  than  two  miles.  The 
sewer  will  be  20  in.  in  diameter.  Frank 
Thompson  is  city  clerk.  Fred  C.  Turner  is 
city  engineer. 

Colorado. 

®The    board    of    public    vyorks    of    Denver, 


Colo.,  has  awarded  the  contract  for  the  con- 
struction of  a  sewer  in  sub-district  No.  3,  of 
East  Side  Sanitary  Sewer  district  No.  1,  to  the 
Denver  &  Pueblo  Construction  Co.,  for  $10,- 
103.  Other  bids  received  arc  as  follows:  Dil- 
lon Stone  Co.,  $10,145;  National  Construction 
Co..  $16,054;  Municipal  Construction  Co.,  $10, 
947;  S.  M.  Kerns,  $17,082,  and  the  Gaffey  & 
Keefe   Construction   Co.,  $17,781. 

Preparations  are  being  made  to  open  bids 
for  the  construction  of  a  modern  sewerage 
plant  at  Fort  Logan,  costing  approximately 
$40,000.  Capt.  Chase  Doster,  quartermaster, 
will  have  charge  of  the  award  of  the  con- 
tract and   supervision  of  the  work. 

Connecticut. 

The  city  of  Bridgeport,  Conn.,  contemplates 
installing  the  sewer  system  for  which  plans 
were  made  about  three  years  ago  by  Civil 
Engineer  Rudolph  Herring,  170  Broadway, 
New  York  City.  Mr.  Herring  recently  vis- 
ited Bridgeport  to  confer  with  the  city  offi- 
cials in  regard  to  the  system.  It  is  planned  to 
construct  the  svstem  at  the  expenditure  of 
about  $100,000  at  a  tim.e. 

Georgia. 

The  bond  commission  and  the  sewer  com- 
mittee of  the  city  council  of  Atlanta,  Ga.,  are 
considering  a  plan  to  extend  eight  of  the  most 
important  trunk  sewers  in  Atlanta  to  the 
city  limits  as  trunk  sewers,  instead  of  inter- 
cepting sewers.  The  sewers,  whiclii  it  is  pro- 
posed to  extend,  are  as  follows:  From  High- 
land Ave.  to  Tenth  St.,  a  distance  of  about  a 
mile,  cost  $130,0.30;  Butler  .St.  to  Highland 
.'\ve.,  about  one-quarter  of  a  mile,  $54,000; 
Orme  St.  to  the  Southern  railroad,  about  a 
mile,  $111,760;  South  Blvd.  to  Orcmwood 
.\ye.,  about  three-(iti.-irtcrs  of  a  mile,  $30,000; 


Capitol  Aye.  to  the  .\tlanta  and  West  Point 
belt  line,  about  one-half  a  mile,  $73,200;  in 
West  End,  from  Greensferry  Ave.  to  the  Lou 
isyille  and  Nashville  railroad,  about  a  mile. 
$41,250;  Proctor  creek  extension,  from  .\shby 
St.  to  the  L.  &  N.  railroad,  about  one-fourth 
of  a  mile,  $67,900.  R.  M.  Clayton  is  chief  engi 
neer  of  construction. 

Idaho. 

•{•Bids  will  be  received  until  8  p.  m.,  March 
9,  by  City  Council  of  Pocatello,  Ida.,  for  the 
construction  of  trunk  sewers  in  accordance 
with  plans  and  specifications  on  file  in  the 
offices  of  Herring  &  Fuller,  Engineers,  New 
York,  and  W.  A.  Samms,  City  En,gineer.  Poca- 
tello, Idaho. 

Illinois. 

^Bids  vyill  be  received  until  11  a.  m.,  March 
3,  by  the  Department  of  Public  Works,  Chi- 
cago, 111.,  for  furnishing  and  dcliyering  to 
the  various  sewer  pipe  yards  Portland  and  nat- 
ural cement  during  the  term  ending  Decem- 
ber 31,  1911.  B.  J.  Mullaney  is  Commissioner 
of   Public  Works. 

©Frank  Payne  has  been  awarded  the  con 
tract  by  the  sewer  conmiittee  of  the  city  coun- 
cil of  Paris,  III,  for  furnishing  and  laying  ap 
proximately  710  ft.  of  3G-in.  and  3,834  ft, 
of  00-in.  reinforced  concrete  or  brick  sewer 
with  10  manholes,  for  $11,980.  Bids  were 
opened  Feb.  23,  by  Granville  Jenkins,  ■■hair 
man  of  committee. 

®Tlu-  contract  for  constructing  the  new 
outlet  sewer  for  La  Grange,  111.,  was  awarded 
to  H.  McNichols,  217  La  Salle  St.,  Chicago. 
III.,  for  $95,107. 

The  board  of  local  improvements  of  Galva. 
111.,  has  recommended  the  installation  of  a  sew- 
er system.     Ciyil  Engineer  W.  S.   Shields.  140 


•f-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Dearborn  St..  Chicago.  111.,  rcciiuly  ailJresscd 
a  mass  meeting  of  citizens  regarding  the  pro- 
posed ,<:ystem.    The  estimated  cost  is  $15,500. 

Indiana.  

•}»Bid>  will  be  rccoivcd  until  10  a.  ni.,  March 
1,  by  Board  pt  Public  Works,  Indianapoli,-;, 
Ind.,  for  the  construction  of  a  local  sewer  in 
and  along  the  allcv  oast  of  East  St.,  from 
Raymond  St.  to  Boh  R.  R. 

•{•Bids  will  bo  received  until  10  a.  m..  March 
1,  by  Board  of  Public  Works,  Indianapolis, 
Ind..  for  the  construction  of  a  local  .sewer  in 
and  along  the  alley  north  of  Roosevelt  Ave. 
and  alley  west  of  Rural  St..  from  Bloyd  Ave. 
to  Roosevelt  .\vc. 

•{•Bids  will  be  received  until  10  a.  ni.,  March 
1.  by  Board  of  Public  Works,  Indianapolis, 
Ind..  for  the  construction  of  a  scwor  in  and 
along  U»e  alley  north  of  32d  St..  from  Clifton 
St.  to  Barnes  Ave. 

4*Bids  will  be  received  uiUil  10  a.  ni..  March 
1,  by  Board  of  Public  Works.  Indianapolis. 
Ind.,  for  the  construction  of  a  local  sewer  in 
and  along  Olive  St.,  from  Palmerl  St.  to  Min- 
nesota St. 

•{•Bids  will  be  received  until  8  p.  m.,  March 
13.  by  Trustees  of  the  town  of  Woodruff 
Place,  Ind..  for  the  collection  and  removal  of 
ashes  and  garbage.  Carrol  E.  Swainc  is  Town 
Clerk. 

4'Bids  will  be  received  until  T  :30  a.  m.. 
March  13.  by  Common  Council  of  Lebanon, 
Ind.,  for  the  graveling,  sewering,  etc.,  of  Ba- 
ronne  St.     Ednmnd  Connor  is  City  Clerk. 

®Henning.  Vineyard  Co..  Evaiisville.  Ind., 
has  been  awarded  the  contract  by  the  town 
of  Mt.  Vernon,  Iowa,  for  sewer  work  com- 
prising 7%  miles  of  sanitary  sewers,  6  to  lo- 
in, pipe,  with  all  accessories,  and  a  septic  tank 
.and  filter  beds,  for  $28,540.  Iowa  Engineer- 
ing Co..  Clinton,  la..  Engineers.  Wm.  E. 
Gamble.  Citv  Clerk.  Bids  were  opened  Feb. 
22. 

®The  board  of  trustees  of  Bloomfield,  Ind., 
has  awarded  the  contract  for  an  ad- 
dition to  the  sanitary  sewer  system  to  Daniel 
Hunter,  for  $2,595.  The  sewer  will  be  ex- 
tended along  some  of  the  principal  streets,  in- 
cluding two   sides   of   the  public   square. 

The  city  of  South  Bend,  Ind.,  plans  the 
construction  of  a  number  of  sewers  during 
this  year,  which  W'ill  cost  appro.ximately  $300,- 
000.     William  S.  !Moore  is  city  engineer. 

City  Engineer  Frank  Randall  of  Fort 
Wayne.  Ind..  has  forwarded  to  Supt.  Carroll 
of  the  Indiana  school  plans  for  changing  the 
sewer  system  from  the  point  on  the  Maumee 
below  the  citv.  The  cost  will  be  in  the  neigh- 
borhood of  $1,000. 

Iowa. 

The  city  council  of  Clinton.  la.,  is  working 
on  the  preliminaries  of  an  e.^tensive  system 
of  lateral  sewers.  The  plans  include  a  sewer 
on  Second  St..  the  main  business  thorough- 
fare of  the  city.     R.  C.  Hart  is  citv  engineer. 

The  city  council  of  Manning,  la.,  has  se- 
cured the  services  of  a  surveyor  to  make  the 
preliminary  plans  for  a  complete  sewer  sys- 
tem  for  the  city. 

Plans  and  specifications  are  being  com- 
pleted by  Engineer  Sam  Steigerwald.  .327 
Sixth  St..  Boone.  la.,  for  the  construction  of 
a  sanitary  sewer  and  disposal  plant  for  Ne- 
vada, la.,  estimated  to  cost  $40,000.  The 
work  will  be  readv  for  advertising  about 
April    1. 

The  Cascade.  la.,  city  council  has  let  the 
contract  to  make  the  survey  for  the  proposed 
sewer  system  in  the  business  section  of  the 
city  to  R.  S.  Chase  of  Clinton.  A  survey  of 
the  entire  town  is  to  be  taken  in  order  that 
future  extensions  of  tlie  system  may  be  made. 
It  is  proposed  at  present  to  install  about  4,000 
ft.  running  through  the  alleys  of  the  main 
business  section  of  the  town. 

.^t  tlie  city  election  in  March  the  citizens 
of  Belle  Plaine,  la.,  will  be  asked  to  vote  on 
the  proposition  of  whether  or  not  bonds  for 
$10,000  shall  be  issued  and  the  proceeds  used 
K>  install  a  sewage  system. 

A  sewer  system  is  to  be  installed  in  the  city 
of  Indianola,  la.,  consisting  of  a  disposal 
plant,  settling  tank,  kludge  bed  and  filters  and 


sewers  of  12  and  30  ins.  in  diameter.    Clint  L. 
Price  is  mayor.    W.  .■\.  Graves  is  city  clerk. 

The  city  council  of  Davenport,  la.,  has  been 
petitioned  by  the  property  owners  on  Vernon, 
h'ranklin  and  Fourth  Sts.,  for  the  establish- 
ment of  a  sewer  district.  The  council  has  aji- 
poinlod  11.  G.  Vollmer  of  Burlington  as  engi- 
neer. 

Kansas. 

Guy  Hall,  cily  engineer  of  .\bilene.  Kan., 
has  presented  plans  and  .specifications  to  the 
cily  council  for  the  construction  of  a  storm 
sewer  of  concrete  to  the  river.  The  work  will 
be  advertised  at  once. 

Petitions  have  been  circulated  for  a  new 
sanitary  .sewer  district  in  the  south  part  of 
Wichita,  Kan.  The  petitions  ask  llie  cily  com- 
missioners to  establish  a  new  sanitarv  sewer 
district  south  of  Harry  St..  with  an  outlet  inli' 
the  present  main  sewer  at  T.cvy  Si. 

Louisiana. 

I  lie  hoard  (if  sewer  commissioners  of 
ilie  first  sewerage  district.  Cake  Charles,  La.. 
will  receive  bids  until  8  p.  m.,  March  11,  for 
the  issuance  of  $12."),000  of  bonds  for  sruor 
purposes.  .\s  soon  as  bonds  are  sold  the 
work  will  be  advertised.  Walter  G.  Kirkpat- 
rick   of  Jackson,   Miss.,   Engineer. 

Plans  are  being  prepared  by  I.  W.  SyKester, 
-Vlexandria.  La.,  for  the  constructioii  of  a 
sewer  system  in  Donaldsonville.  la,  Clem 
.Mollen  is  City  Clerk. 

Plans  are  being  prepared  by  C.  M,  Robin- 
son of  Mansfield,  La,,  for  the  construction  of 
a  sewer  system  for  that  city,  \\'  E.  Single- 
ton  is   City   Clerk, 

Maryland. 

^•Bids  will  be  received  until  1  iHO  p,  m.. 
.March  20.  by  Constructing  Quartermaster. 
Fort  ^Vashington,  Md.,  for  the  construction 
of  ,<*-in,  sewer  and  sewer  outlet  and  iron  out- 
fall, R.  H,  C,  Kelton,  Captain,  is  Construct- 
ing Ouartermaster. 

^•Bids^  will  be  received  until  11  a.  m„ 
March  15.  by  Board  of  .A.w'ards.  Baltimore. 
Md.,  for  building  storm  water  drains.  Storm 
Water  Contract  No,  12.  as  shown  on  plans  on 
lile  .at  the  office  of  Calvin  W,  Hendrick.  Chief 
Fn.gineer  Sewerage  Commission.  A  certified 
check  for  $3,000  must  be  filed  with  each  bid. 
The  work  includes  the  following  approximate 
iinantities:  1.270  ft,  87-in,  horseshoe  drain. 
4.50  ft.  14'x7'6"  rectangular  drain.  28  ft,  96- 
iii,  horseshoe  drain.  1.640  ft,  3fi-in,  to  30-in. 
concrete  and  brick  drains.  4.100  ft,  24-in,  to 
15-in,  T,  C,  pipe  drains.  1,690  ft,  inlet  connec- 
tions. 71  inlets.  39  manholes.  2.875  cii,  yds, 
concrete.  230  cu,  yds,  brick  masonry,  IIO.OOO 
lbs,   steel   reinforcrnunt, 

Michigan. 

©Julius  Porath,  of  Detroit,  Mich,,  has  been 
.awarded  the  contract  in  Wyandotte,  Mich.,  for 
the  construction  of  the  sewer  extensions  in 
West  and  South  Wyandotte.  The  city  re- 
cently voted  the  issuance  of  bonds  to  the 
amount  nf  $68,000  for  this  improvement, 

Minnesota. 

®0'Neil  &  Preston.  East  Sixth  St,,  St,  Paul. 
^Imn,,  have  been  awarded  the  contract  by 
the  board  of  public  w-orks  of  that  city  for 
the  construction  of  a  sewer  on  portions  of  a 
number  of  streets  in  the  city  to  be  known 
as  the  St.  Anthony  Park  North  Sewer  Sys- 
tem, for  $91,400.  The  sewer  will  be  about 
seven  miles  long.     Bids  were  opened  Feb,  20, 

The  city  council  of  Virginia,  Minn.,  has  ap- 
proved the  plans  and  specifications  for  a  trunk 
line  sewer  to  cover  nine  blocks  in  the  south- 
ern part  of  the  city.  Bids  for  this  work  will 
be  advertised  for  immediately. 

.-\lbert  Zimmerman,  city  plumbing  inspector. 
Minneapolis.  Minn.,  has  recommended  to  the 
city  council,  the  installation  of  an  entire  new 
sewer  system  on  Nicollet  island. 

The  board  of  public  works  of  St.  Paul, 
Minn,,  recently  received  the  following  bids  for 
Ihe  construction  of  the  Otis  Ave,  sewer:  J,  J, 
Connolly.  $6,816;  John  Lind,  $8,000;  P.  J. 
U.van.  $9,127:  Thornton  Bros,,  $9,427;  O'Neil 
&  Preston.  $9,999,  The  contract  has  not  as 
yet  been  awarded. 


Mississipi. 

The  mayor  and  board  of  alderman  of  Brook- 
haven,  Miss.,  have  accepted  the  proposition  of' 
Civil  Engineer  R.  C.  Huston  of  Memphis, 
Teiin,.  to  make  a  survey  and  prepare  plans 
for  a  system  of  sewers   for  Brookbaven. 

Missouri. 

Consulting  F.ngineer  Hiram  Phillips.  Third 
.\ational  Bank  HIdg,.  St,  Louis,  Mo.,  will  pre- 
liarc  plans  and  estimates  for  a  system  of 
sewers  for  L'nionville.  Mo.,  estimated  as  fol- 
low.s  :  Trunk  sewer.  $20.0011;  district  sewers 
Slo.ooo. 

I  ho  board  of  public  works  of  .St.  Joseph, 
,\lo,,  had  instructed  the  city  engineer  to  pre- 
pare estimates  and  report  on  the  advisabilitv 
■  if  constructing  a  .36-in,  sewer  in  18th  St.,  from 
Garfield  .^ve.  to  Commercial  St.,  to  connect 
with  the  new  Whitehead  sewer. 

The  civil  service  board  of  Kansas  Citv,  Mo., 
has  employed  Paul  M'Geehan,  4.323  Charlotte 
St,,  Kansas  City,  as  engineer  to  supervise  the 
construction  of  sewers. 

The  board  of  public  improvements  of  St, 
Louis,  Mo.,  recently  received  the  following 
low  bids  for  the  construction  of  the  River 
pes  Peres  sewer  from  the  western  city  lim- 
its north  of  Forest  Park,  to  its  connection 
with  the  Pine  St.  sewer.  First  section,  R,  D, 
Salisbury,  $18,079;  second  section,  W,  Riley, 
$21,960;  third  section,  $27,259.  and  the  pump- 
ing station.  Reeves  &  Skinner,  $1,776, 

A  number  of  citizens  of  Cameron,  Mo,,  have 
asked  the  city  council  to  order  a  special  elec- 
tion to  vote  upon  the  installation  of  a  system 
of  sewers  in  Cameron, 

®The  bo3rd  of  public  works  of  St,  Joseph, 
Mo.,  has  awarded  the  following  contracts  for 
the  construction  of  district  sewers:  John  Mar- 
nell,  two  contracts,  $.95  for  lO-in,  sewer  pipe, 
and  the  other  at  $.98;  D,  B,  Kelly,  one  con- 
tract. $.84  for  10-in,  pipe,  and  $,94  for  12-in, 
pipe;  E.  F.  Mignery,  one  contract.  $,67^<  and 
$.77J^,  respectively, 

Nebraska. 

The  city  engineer  of  Omaha.  Neb.,  is  pre- 
paring plans  and  specifications  for  a  sewer  to 
drain  what  is  known  as  the  "bottoms."  The 
plans  call  for  a  rectangular  sewer  10  ft.  wide 
and  414  ft.  high.  The  terminus  will  be  in  the 
neighborhood  of  11th  and  Webster  Sts,  The 
sewer  will  drain  all  that  part  of  Omaha  east 
of  Sherman  Ave,,  and  lying  between  Webster 
St.  on  the  south,  and  Pratt  St,  on  the  north. 
The  estimated  cost  of  the  improvement  is 
$10j3,000. 

City  Engineer  Charles  Shannon  of  Nebraska 
City,  Neb.,  has  completed  the  plans  for  the 
sanitary  sewer  covering  the  south  and  west- 
ern portions  of  the  city  and  has  submitted  the 
same  to  citv  council.  The  estimated  cost  of 
ihe   .system   is  $80,000. 

New  Jersey. 

•J>Bids  will  be  received  until  8  p.  ni..  March 
7,  by  City  Council,  Bridgeton.  N,  J.,  for  fur- 
nishing necessary  labor  and  material  for  the 
complete  construction  of  a  sewage  disposal 
works  and  pumping  station,  including  the  nec- 
essary piping,  grading,  etc.  together  with  two 
cast  iron  outfall  pipes  and  cast  iron  river 
crossing,     Jacob  B.  Jones  is  City  Clerk. 

Plans  have  been  prepared  by  McClare  & 
McClare  of  Cliffside,  N.  J.,  for  the  construct- 
tion  of  new  sewers  for  that  town,  estimated 
to  cost  $80,000.  The  plans  have  been  sub- 
mitted to  the  state  hoard  of  health  for  its 
approval.  .\n  election  will  be  held  to  vote 
on  the  sewer  proposition.  The  work  will  in- 
clude main  line,  laterals,  and  disposal  plant. 
It  will  be  three  or  four  months  before  the 
town  will  be  ready  to  advertise  for  bids  for 
this  work.     S,  Wood  McClare  is  Mayor, 

New  Mexico. 

The  city  council  of  Las  Vegas,  N.  Mex.,  has 
;idopted  a  resolution  approving  and  adopting 
the  report  of  the  Citizens'  sewer  committee 
and  ordering  that  maps  and  specifications  and 
estimates  of  cost  of  sewer  constructon  in  the 
district  recommended  by  the  committee  be 
prrpared. 


•J*  indicates  work  now  open  for  bids.     ?  indicates  a  contract  let  recently. 
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New   York. 

City  Engineer  E.  W.  Sayles  of  WatL-rtown, 
N.  Y.,  is  working  on  the  plans  for  the  nortli 
side  trunk  sewer,  which,  when  completed,  will 
extend  from  the  East  plant  of  the  Brake  shop 
nearly  to  the  county  home. 

An  ordinance  has  heen  introduced  in  the 
common  council  of  Hinghamton,  N.  Y.,  de- 
claring its  intention  to  construct  a  sewer  in 
Seminary  Ave.,  from  Laurel  Ave.  to  the 
Fourth  ward  sewer,  a  distance  of  1,500  ft. 

The  village  trustees  of  Yorkville,  N.  V. 
recently  received  the  following  bids  for  tnc 
construction  of  sewers  in  the  village :  Samuel 
Bonn,  Syracuse,  $21,0()(t;  ('..  T.  Hookway,  Syr- 
acuse, $24,000;  J.  W.  Jolnislnn.  Utica,  no  lump 
sum  given  ;  Haden  &  Corbni,  (.D.Kf ord,  $23,970 : 
A.  T.  Darrow,  Canandaigua.  $25,182 ;  Frank 
George  &  Co.,  Rome.  $2:3,;302 :  Albert  Gaffney. 
Syracuse,  $23,239;  Eddv  &  Colonglo,  Rome, 
$18,108;  J.  B.  O'Rourke  &  Co..  Boston,  no 
lump  sum  given;  Antonio  Reinzo,  Rome,  $24,- 
545.  The  estimated  cost  of  the  work  was 
$16,000  or  $17,000.  The  w.nk  will  be  awarded 
to  the  lowest  bidder.  W.  (I.  Stiine.  Utica,  N. 
Y..  Engineer. 

Thomas  Holahan.  at  $II7,liiXii,  was  the  low 
bidder  for  the  constructi(]n  nf  the  first  sec- 
tion of  the  new  sewage  disposal  system  for 
Rochester,  N.  Y.,  for  whicli  bids  were  received 
by  the  board  of  contract  and  supply,  Feb.  15. 
The  first  section  of  the  system,  tlie  Knlchling 
plan,  begins  at  North  Water  Si.  and  Central 
Ave.,  tunnels  beneath  the  river,  proceeds  to 
Mill  St.,  and  thence  northerly  nearly  a  mile 
to  the  northern  side  of  the  R.  \V.  and  O. 
bridge,  across  the  river. 

North   Carolina. 

Plans  have  been  prepared  by  Hazleluust 
&  .\ndcrson,  engineers,  Wilmington,  N.  C. 
for  the  construction  of  new  sewers  in  that 
city,  estimated  to  cost  between  $150,000  and 
$200,000.  I'he  contract  for  the  construction 
of  these  sewers  will  be  let  as  soon  as  the  plans 
have  been  adopted  by  the  board  of  health. 
R.  C.  Cantwell  of  the  water  and  sewerage 
commission  of  Wilmington  has  charge  of  the 
work. 

Ohio. 

•J"Bids  will  be  received  until  noon,  March 
21,  by  John  Hinterschicd,  Clerk  of  the  village 
of  Grandview  Heights,  Franklin  County,  O.. 
for  the  necessary  labor  and  material  for  the 
construction  of  a  sewer  system  within  the 
village. 

The  department  of  public  service.  Cleve- 
land, O.,  recently  received  the  following  low 
bids  for  the  construction  of  sewers:  William 
Lehmann,  W.  25th  St..  sewer.  $27,880;  Hoag 
&   Zullo,    E.    <)3rd    St..    sewer,   $24.8.50. 

The  city  council  of  Struthers,  O.,  has  sold 
bonds  to  the  amount  of  $2,500  to  the  Security 
Savings  &  Trust  Co.,  of  Toledo.  O.,  for  sew- 
erage purposes. 

Oklahoma. 

Th€  citizens  of  Oklahoma  City,  Okla.,  have 
voted  against  the  proposition  of  issuing  bonds 
to  the  amount  of  $125,000  for  the  extension 
of  the  sewerage  system  to  Capitol  Hill  and 
adjoining  properties.  It  is  probable  that  an- 
other election  will  be  called  shortly.  Dan.  V. 
Lackey  is  mayor.     Bob  Parman  is  city  clerk. 

A   bond   election   will  be  called   in  the  near 


future  at  Britton.  Okla,,  to  vote  on  the  issu- 
ance of  l)onds  lo  llie  .imounl  of  $20,000  to 
provide  of  water  and  sewer  systems  for  tlie 
College   Park  .-uMition   In   thai   town. 

Oregon. 

rhe  city  council  of  Forest  Grove,  Ore.,  has 
engaged  Staimard  &  Richardson  of  Portland, 
Ore.,  as  engineers  to  make  estimates  and  maps 
for  the  sewerage  system  to  be  installed  dur- 
ing the  summer. 

The  city  council  of  I'endletuii.  Ore,  lla^ 
adopted  resolutions  to  extend  the  outlet  of  the 
Pendleton  sewer  system  one  mile  southwest- 
erl\    of  the  presi'iit  nutlet. 

Pennsylvania. 

.\  bill  has  been  introduced  in  the  House  of 
Representatives,  Harrisburg,  Pa.,  by  Repre- 
sentative William  Conner  of  Braddock.  which 
appropriates  $100,000  for  deepening,  straight- 
ening, widening  and  otherwise  improving  Tur- 
tle Creek  from  the  western  boundary  fine  of 
Westmoreland  county,  to  its  mouth  at  the  Mo- 
nongahela  River.  Retaining  .walls  are  to  be 
constructed  if  necessary,  and  there  is  pro- 
vision for  dredging  and  removal  of  obstruc 
tion   from  the  bed  of  the  stream. 

The  voters  of  Carlisle,  Pa.,  have  voted  to 
authorize  the  proposed  increase  of  the  bonded 
indebtedness  of  the  borough  in  the  sum  of 
$99,000  for  the  purpose  of  constructing  a 
sewer  system.     Election  was  held  Feb.  21. 

The  city  council  of  North  Wales,  Pa.,  is 
considering  plans   for  a  new  sewer  system. 

Dr.  Samuel  G.  Dixon,  state  commissioner 
of  health,  Harrisburg,  Pa.,  has  given  the  city 
of  Glassport,  Pa.,  permission  to  construct  twn 
sewers  in  Ohio  Ave.,  from  Plum  .^ve.  to 
P.roadwa\-.  and  in   Fifth  Ave.,  to  Third  .\ve. 

South  Dakota. 

The  citizens  of  Wessington  Springs,  S.  Dak., 
are  agitating  the  construction  of  a  sewer  sys- 
tem. It  is  probable  that  the  matter  of  voting 
bonds  for  the  purpose  will  be  submitted  to 
the  voters  at  the  regular  municipal  election  in 
the  spring. 

Texas. 

•J*Bids  will  be  received  until  March  15,  by 
D.  L.  Wilson,  City  Secretary,  Cameron.  Tex., 
for  the  construction  of  a  sewer  system  in  that 
place. 

®The  city  commissioners  of  Dallas.  Tex., 
have  awarded  tlie  contract  for  the  construc- 
tion of  the  sanitary  sewer  through  South 
Dallas,  to  John  C.  Underwood,  for  approxi- 
mately $32,000.  This  provides  for  the  24-in. 
main  that  is  to  extend  from  the  Trinity  River 
to  Fourth  Ave.,  with  branches  to  Nellie,  Carl, 

The  Texas  City  Sewerage  Co..  Texas  City, 
Tex.,  has  been  incorporated  with  a  capital 
stock  of  $50,000.  The  incorporators  are  ;  Wil- 
liam Dorsett,  R.  C.  Trube,  F.  N.  Danforth, 
Clyde  Araburn  and  Harver  A.  Thomas. 
Jeffries  and  Warren. 

The  sewer  system  of  Cleburne,  Tex.,  which 
is  owned  by  a  private  corporation,  will  be  ex- 
tended to  several  sections  of  the  city  that  are 
now  without  sewerage  connections. 

The  attorney  general  at  Austin,  Tex.,  has 
approved  the  citv  of  Fort  Worth's  bond  issue 
of  $2,000,000.  the  bond  issue  carries  $95,000 
for  fire  halls  and  sites;  $120,000  for  storm 
sewers;  $.35,000  for  police  stations  and  sites; 
$165,000    for    streets;    $.50,000    for    city    ware- 


hciuse^;  $2o,O0u  i.,r  lii.>pital>;  <;i5o,il00  for 
funding  debt  of  water  works,  and  $1,350,000 
for  surface  reservoir  and  other  water  works 
improvements 

The  municipal  coinmission  of  Dallas.  Tex., 
has  instructed  the  city  secretary  to  advertise 
for  bids  for  laying  a  storm  sewer  in  .South 
Harwood  St..  from  Jackson  Si.  to  Grand  .Ave. 
The  estimated  cost   is  $14,020. 

Virginia. 

I  he  city  of  b'arniville.  \:i..  has  sold  bonds 
t(.  the  amount  of  $15,000  for  the  installation 
of  :i  -.ewer  system,  which  was  voteil  upon 
Dec.  6.  H.  E.  B.arrow  is  chairman  of  the 
lin.iiu'e   committee. 

Wisconsin. 

•{•I'.ids  will  be  received  uniil  •!  p,  nr.  .Vlarch 
7.  by  Committee  on  Streets  and  .Alleys, 
Board  of  Public  Works,  City  of  Evansville. 
Wis.,  for  the  construction  of  sanitary  sewers 
.•Old  .appurtenances:  The  work  comprises  ap- 
proximatelv :  7,936  lin.  ft.  of  8-in.  sewer. 
5,941  lin.  ft.  of  lO-in.  sewer.  450  lin.  ft.  of  12- 
111.  sewer,  223  lin.  ft.  of  15-in.  sewer,  3,30' 
Hii.  ft.  of  18-in,  sewer.  42  manholes,  2  septic 
t.iiiks  and  inverted  siphon.  .All  proposals  must 
be  accompanied  witli  cash  to  the  amount  of 
$1,000.  or  a  certified  check  for  that  sum  made 
|ia\able    to    the    order    of    the    city    treasurer. 

•^Bids  will  lie  received  until  8  p,  m..  March 
7.  liy  City  of  Shawano.  Wis.,  for  the  construc- 
lion  of  main  and  minor  sewers,  manholes  and 
r.-itch  basins,  in  system  of  sewerage  in  Sewer 
District  No.  I  and  Sewer  District  No  2. 
D.    E.   Wescott   is   City  Clerk. 

Plans  and  specifications  are  being  prepared 
bv  the  Oscar  Claussen  Engineering  Co..  514- 
515  Nat.  Ger.  Am.  Bank  Bldg..  St.  Paul. 
Minn.,  for  the  construction  of  a  sewer  sys- 
tem for  Prescoft.  Wis.  This  system  will  not 
be  iiistalleil  at  tlie  present  time. 

West    Virginia. 

®P)ids  will  be  received  until  March  21.  at 
■"^  ]).  m..  by  citv  of  .Moundville.  W,  Va.,  for 
the  construction  of  new  sewers  in  that  place 
estimated    to   cost   $166,900      C,    E.    Collins    is 

Engineer, 

Canada. 

•|«Biils  will  be  received  until  6  p,  111..  March 
20,  by  J.  W.  Breakey.  Sec-Treas.  Souris, 
Man.,  for  the  following  work  to  be  done  dur- 
ing the  sea.son  of  1911:  Excavation,  laying 
and  back  filling  for  .approximately  .31,500  ft. 
of  Standard  Vitrified  Sewer  Pipe  fS-in.  to 
20-in.),  and  all  necessary  tees.  wyes.  etc. 
Excavation,  laying  and  back  filling  for  ap- 
proximately 31.500  ft.  of  Standard  cast  iron 
w;iter  pipe  (1  in  to  12  in.'),  and  all  necessary 
tees,  reducers,  eic,  .  nlso  setting  gate  valves 
and  valve  boxes.  Excavation,  setting  and 
back  filling  for  70  Standard  fire  hydrants. 
Construction  of  approximately  75  manholes. 
and  setting  covers  and  frames  of  same  The 
construction  of  a  brick  buildiii,g.  60  ft.  by  4t 
ft.  by  14  ft.,  on  concrete  foundation,  together 
with  all  necessary  machinery,  consisting  of 
compression  tanks,  gasoline  engines  and 
pumps,  etc.  Interested  parties  desiring  to  ten- 
der on  any  or  all  of  the  above  work  can 
obtain  further  information  and  forms  for  ten- 
der by  applying  to  the  Town  Engineer  or  Sec- 
retary-Treasurer. Plans,  profiles  and  speci- 
fication may  be  seen  at  the  office  of  V.  H.  Wil- 
liams.   Town    Engineer.    Souris.    Manitoba 


BUILDINGS,   DOCKS.   DREDGING,   SUPPLIES,  ETC. 


Alabama. 

Bids  were  received  Feb.  20  by  Maj.  Wm.  W. 
Harts.  Corps  of  Engineers,  U.  S.  Army,  Nash- 
ville, Tenn.,  for  furnishing  and  delivering 
the  machinery,  fittings,  etc.,  for  the  dredge 
boat  "Tishamingo."  The  bid  of  the  Vulcan 
Steam  Shovel  Co.,  Toledo,  O.,  of  $16,225,  was 
recommended    for    acceptance. 

The  Alabama  Power  Development  Co.,  R. 
A,  Mitchell,  President,  Gadsden,  Ala.,  is  plan- 


ning extensive  im(iiovemeiits.  Engineers 
from  New  York  have  been  going  over  the 
plans,  which  are  said  to  call  for  establish- 
ment of  a  plant  at  Jackson  shoals  on  the  Choc- 
colocco  Creek  to  furnish  power  for  the  cities 
of    Talladega.    G:idsdi  11    and    ,\iiiiiston. 

California. 

On    request    of    the    ii;.rbor    bureau    of    the 
engineerin.g  dep.artiiu  iit   :ind  the  board  of  pub- 


lic works,  the  linaiice  committee  recommended 
to  the  city  council,  Los  .\ngeles,  Cal  .  that 
$4,200  be  appropriated  for  purchasing  a  drill 
for  testing  the  bottom  of  the  inner  harbor 
Homer  H.iinliii  is  City  Engineer  of  Los 
.Angeles, 

The  Oakland  (ias  Light  &  Heat  Co.,  Oak- 
land, is  to  expend  $100,000  for  laying  hot 
water  and  steam  pipes  in  Oakland,  The  ma- 
teri.-il  is  said  to  have  alreadv  been  ordered. 


4"  indicates  work  now  open  for  bids.     •   indicates  a  contract  let  recently. 
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Michigan. 


.■\.  M  Crane  and  H.  B.  Moore  of  the  The-  3.U8,  IDO  days;  Schallcr  Maniilacturing  Co., 
odore  A.  Crane  Sons  Co..  Brooklyn,  N.  Y.,  Birmingham,  3.23,  2.C5,  210  days;  Van  Dorn 
were  recently  at  Los  Angeles,  Cal.,  inspect-  Iron  VVorks,  Now  Orleans,  3.2.5,  5,  250  days; 
ing  property  at  the  Los  .-Xngeles  Harbor,  San  Moravia  Construction  Co.,  Chicago,  2.7().  3, 
Pedro,  with  a  view,  it  is  said,  of  securing  a  110  days;  Joliet  Bridge  &  Iron  Co.,  Jolict, 
location  for  a  dry  dock  to  be  located  at  that  111.,  3.0G,  'iM.  325  days:  Midland  Bridge  Co., 
point  3,  3,  240  days;  Noclke-Richards  Iron  Works, 

District  of  Columbia.  Indianapolis,  2.87,  3.75,   120   days;   Fort   Pitt 

,  „.  ,         ,,   ,  .      ,        ,.,    ,,,  .,,.  Bridge   Co.,   Pittsburg,  2.6,  2.6,   120   days.     It 

+Bk1>   w,ll   be    received   unfl    10:30   a.   m..       ;^    estimated    that    the    steel    portion    of    the 
.March  -M    by  Capt.  K  C,  Boggs   General  1  ur-       ^^,^^^f  ^^.j,,  ^^^^  ^^^^^^  $100,000. 
chasnig    Othcer.    Isthmian   Canal   Commission,  .  ^  .      ,„,.,, 

Washington.  D.  C,  for  Rack  Railw,-iy  material  ,  The  following  bids  were  received  Feb  21 
for  the  Panama  Canal  Locks  including :  Track,  ^y  the  Board  of  Port  Commissioners  of  New 
steel  crossties,  bolts  and  nuts,  tic  clips,  wash-  Orleans,  La.,  for  the  new  wharf  at  the  im- 
ers,  steel  channels,  rail  bonds,  copper  con-  migration  station ;  the  first  figures  are  the 
ductor  rails,  steel  conductor  rails,  insulators,  bid  for  piling,  the  second  the  bid  for  lumber 
dumpers,    frogs,  switches,  etc.  -"d  the  third  the  time  of  executing  the  con- 

...  tract:     Eskard  &  Alexander,  9v-2  cts.,  $13. 2o, 

Indiana.  gO  days .  a.  L.  Patterson,  21  cts.,  $10,  40  days ; 

•J»Bids  will  be  received  until  10  a.  m.,  March       Doulfut   &   Williams,   8%    cts.,  $1G.   45   days ; 
3,  by   Board   of    Public   Works,   Indianapolis,       W.   M.  Wren,   12  cts.,  $17,  40  days. 
Ind.,  for  the  construction  of  fire  escapes  and 
porches  for  tlie  city  hospital. 

•{•Bids  will  be  received  until  10  a.  m.,  March  ^Bids  will  be  received  until  3  p.  m.,  March 

9,  by  Trustee  B.  F.  Hubbard,  Noble  township,  31^  by  James  Knox  Taylor,  Supervising  Ar- 
Wabash  County,  Wabash,  Ind..  for  the  con-  chitect.  Treasury  Department,  Washington,  D. 
struction  of  a  6-room  high  school  building.  c.,    for    tlie    construction    complete,    including 

4-Bids  will  be  received  until  March   10,  by       plumbing,  gas  piping,  heating  apparatus,  elec- 

Trustee  John  Hess.  Driftwood  township.  Jack-       trie  conduits  and  wiring  of  the  United  States 

son   County,   at   Valloma,   Ind.,    for   the   con-       Pojt  Office  at  Ionia,  Mich. 

struction  of  two  brick  school  houses.  .p,,^    p,^.;^,    vVrecking    Co..    of    Fort    Huron. 

Kentiacky.  .Mich.,    will   at   once   commence   the   construc- 

T>.j  ,  T^  ,     ,^,^    ,      M        u     T  tion   of   a   600-ft.    addition   to   its   drvdock    in 

Bids  were  opened  Feb.  20,  by  Maj.  H.  Jer-        p^^^   Huron 
vey,  y.  S.  Engineers    Cincinnati    a    for  con-  f..       ^^^^^-^   ^^   Marquette,   Mich.,  has   au- 

struct.ng  Lock  and  Dam  No^  29,  Ohio  River  j,^^^;-^^  ^1,^  ,i^j  and  powe;  commission  to 
near  .Ashbnd,  Ky.,  the  bids  being  as  follovys:  ^^,^,^^jj  j^  ^^^  ^,^^^^^3  {  proposition  to  bond 
(1)  standing  for  bid  of  Dravo  Contracting  j,^^  ^.  j^^  ^^(,0.000  to  build  two  new  dams 
Co.,  Pittsburg  Pa.  (2)  for  Bates  &  Rogers  ^^„  „,^.-  Dead  River  to  increase  water  power 
Co"struct>on  Co.,  Chicago,  111  and  (3)  for  ^,f  j,,^  ,1,,;^  ,;^j  ^^^  ^^^^^  ^ 
the    Sheridan-Kirk    Contract    Co..    Cincinnati,  1  ^  1  .» 

C: 

Items  Designation. 

Cofferdam.    16-ft lin.  ft. 

Cofferdam,    10-ft lin.  ft. 

Common  excavation   cu.  yds. 

Rock  excavation  cu.  yds. 

Fill    cu.  yds. 

Riprap     cu.  yds. 

Oak   timber    M.  ft.  B.M. 

Reinforced  concrete   cu.  yds. 

Concrete     cu.  yds. 

Concr«te    paving    cu.  yds. 

Structural    steel    > pound. 

Reinforcing   rods    pound. 

Forgings  (include  W.  I.) pound. 

Bolts,  etc pound. 

Iron  castings   — pound. 

Steel   castings    pound. 

Bronze    pound 

Pipe,   5"   lin.  ft. 

Pipe,    4" lin.  ft. 

Pipe,    3" lin.  ft. 

Pipe,    2W    lin.  ft. 

Pipe.    2"    ...;■ lin.  ft 

Tile  drain Hn.  ft. 

Drilling   bolt    holes    lin.  ft. 

Totals     


Quantity 

(1) 

(2) 

(3^ 

4,200 

$     30.00 

$     26.90 

i     20.00 

I.6O11 

15.00 

16.40 

15.00 

93,681 

1.00 

.70 

.60 

4,155 

4.50 

3.75 

5.00 

19.935 

.20 

.45 

.60 

2,500 

4.00 

3.75 

.1.00 

69.3 

110.00 

90.00 

100.00 

130 

15.00 

13.46 

15.00 

36,868 

7.00 

7.10 

s.oo 

1,200 

7.00 

7..50 

10.00 

1.024.SS4 

.07 

.072fi 

.065 

21,353 

.07 

.045 

.055 

56,582 

.07 

.139 

.07 

73, SOS 

.07 

.078 

.055 

277,887 

.07 

.122 

.05 

183,506 

.09 

.145 

.10 

1.170 

.80 

.75 

1.00 

370 

3.00 

1.86 

2.00 

2,400 

2.00 

1.35 

1.50 

570 

1.50 

1.35 

1.00 

750 

1.00 

.76 

SO 

SOD 

.75 

.66 

.60 

8,50 

.50 

.65 

.80 

4.900 

.50 

.75 

.75 

$682,674 

$677,753 

J644.S42 

Louisiana. 

®J.  E.  Gibson  Construction  Co.,  Webb  City, 
Mo.,  at  $156,706,  has  been  awarded  the  gen- 
eral contract  for  the  construction  of  a  2-story 
and  basement  fireproof  court  house  at  Lake 
Charles.  La.  Bids  were  opened  Feb.  17  by 
the  Architects,  Favrot  &  Livaudais.  Ltd.,  839 
Gravier   St.,   New   Orleans,  La. 

Bids  as  follows  were  received  Feb.  21  by 
the  Board  of  Commissioners  of  New  Or- 
leans. La.,  for  the  steel  and  iron  w'ork  for 
the  new  W.  .A..  Kernaghan  wharf  shed  to 
be  erected  from  Terpsichore  to  Market  St., 
New  Orleans ;  the  first  figures  are  the  bid 
per  lb.  of  steel,  the  second  the  bid  per  lb.  of 
cast  iron,  and  the  third  the  number  of  days 
to  complete  the  work :  H.  F.  Grimm.  New 
Orleans,  2.93  cts.,  2.93  cts.,  205  days:  Mc- 
Clintic  Marshall  Construction  Co.,  Pittsburg. 
2.87  cts.,  2.87  cts.,  130  davs;  Virginia  Bridge 
&  Iron  Co.,  Memphis,  2.79,  2.79,  130  days: 
Louisiana  Bridge  Co.,  New  Orleans,  3.12,  2.84, 
127  davs;  Elkhart  Bridge  &  Iron  Co.,  Elk- 
hart, ind.,  2.97,  3.50,  400  days;  Massillon 
Bridge  &  Structural  Co.,  Massillon,  O.,  2.90, 
3  20,  150  days;  Indiana  Bridge  Co.,  Indian- 
apolis, Ind.,  2.85,  4,  160  davs;  Central  States 
Bridge  Co.,  St.  Louis.  2.72,  3.55,  1.35  days: 
Toledo  Rridce  &  Crane  Co.,  Toledo,  O.,  3.17. 


Minnesota. 

•|»Bids  will  be  received  until  noun.  March 
15,  by  Ramsey  County  Board  of  Control,  St. 
Paul,  Minn.,  for  the  excavation,  grading  of 
lots  and  erection  of  a  laundry  building  and 
other  work.  Clarence  H.  Johnston  is  Archi- 
tect. Oliver  J.  Tong  is  Secretary  of  the  Coun- 
ty Board. 

The  principal  equipment  for  the  new  power 
station  of  the  Minneapolis  General  Electric 
Co.,  at  Minneapolis,  to  replace  the  station 
destroyed  by  fire  on  Jan.  7,  1911,  has  been 
ordered  by  the  Stone  &  Webster  Engineering 
Corporation,  Boston,  Mass.,  who  have  char.wje 
of  the  design  and  construction.  There  will 
be  two  6,000  kw.  Allis  Chalmers  turbo-gen- 
erators generating  current  at  2,300  volts, 
which  will  be  stepped  up  to  13.000  volts  by 
2,500  kw.  Allis  Chalmers  transformers  of 
which  si.x  will  be  installed.  The  boiler  equip- 
ment consists  of  ten  600  hp.  Babcok  &  Wilcox 
boilers  supplying  steam  at  180  lbs.  work- 
ing pressure.  The  steam  will  be  superheated 
to  125°  by  Foster  superheaters.  The  turbine 
room  will  be  supplied  with  a  4-motor  Cleve- 
land Crane  &  Engineering  Co..  travelin"' 
crane  with  a  60-ton  main  hoist  and  a  15-ton 
auxiliarv  hoist.     The  building  will  be  of  steel 


Irame  and  brick  construction  and  the  stacks 
will  be  of  steel. 

Missouri. 

The  city  of  Kansas  City,  Mo.,  is  to  ex- 
pend $75,000  for  the  construction  of  a  wharf 
and  warehouse  on  the  river  front.  The  wharf 
will  cost  about  $50,000  and  will  require  about 
475  55-ft.  creosotcd  pine  poles.  Louis  R.  Ash 
is  City  Engineer  of  Kansas  City. 

Nebraska. 

•J»Bids  will  be  received  until  3  p.  m.,  March 
20,  by  James  Knox  Taylor,  Supervising  Arch- 
itect, Treasury  Department,  Washington,  D. 
C,  for  the  low  pressure  steam  heating  ap- 
paratus in  the  United  States  Post  Office  at 
Plattsmouth,  Nebr. 

^Bids  will  be  received  until  3  p.  m.,  March 
20,  by  James  Knox  Taylor,  Supervising  Arch- 
itect, Treasury  Department,  Washington,  D. 
C,  for  a  conduit  and  wiring  system  in  the 
U.   S.   Post  Office  at  Plattsmouth,  Nebr. 

^Bids  will  be  received  until  3  p.  in.,  March 
20,  by  James  Knox  Taylor,  Supervising  Arch- 
itect,   Treasury    Department,    Washington,    D. 

C,  for  a  plumbing  and  drainage  system  at 
the  United  States  Post  Office.  Plattsmouth. 
Nebr. 

New   Hampshire. 

®S.  F.  Bowser  &  Co.,  Fort  Wayne,  Ind., 
at  $1,980,  has  been  awarded  the  contract  for 
six  oil  tanks  with  pumps,  meters,  gauges,  pip- 
ing, etc..  for  the  U.  S.  Navy  Yard.  Ports- 
mouth, N.  H.  Bids  were  opened  Feb.  11  by 
the  Bureau  of  Yards  and  Docks,  Washington. 

D.  C. 

New   Jersey. 

•J«Bids  will  be  received  until  3:30  p.  m., 
March  7.  by  .A.  Church,  Secy.,  Flssex  County- 
Park  Commission.  Newark.  N.  J.,  for  grading 
,-it  Weequahic  Park  Addition,  to  include  50,000 
cu.  yds.  of  excavation.  A  certified  check  for 
$500  payable  to  the  commission  must  be  filed 
with  each  bid.  Plans  and  specifications  can  be 
obtained  of  the  engineer,  60  Clifton  Ave.. 
Newark.  N.  J. 

©Walter  Bryant  has  been  awarded  the  con- 
tract for  enlarging  the  lake  on  the  property 
of  H.  J.   Foskett  at  Bernardsville.  N    J. 

New  York. 

+Bids  are  asked  until  noon,  March  15,  as 
noted  in  our  last  issue,  bv  Col.  W.  M.  Black, 
U.  S.  Engineer,  Room  710,  39  Whitehall  St.. 
New  York,  for  dredging  and  rock  removal 
in  Bronx  River,  N.  Y.,  at  East  Chester 
Creek,  N.  Y.  The  work  to  be  done  in  Bronx 
River  calls  for  the  removal  of  about  185  cu. 
yds.  of  ledge  rock  to  secure  a  depth  of  6  ft. 
and  about  28,000  cu.  yds.  of  other  material  to 
secure  a  depth  of  4  ft.  The  work  at  East 
Chester  Creek  calls  for  the  removal  of  about 
1,500  cu.  yds.  of  ledge  rock  to  secure  a 
depth  of  6  ft.  at  mean  low  water,  and  about 
25,000  cu.  yds.  of  other  material  than  ledge 
rock  to  secure  a  depth  of  5  ft.  at  mean  low 
water. 

The  State  Water  Supply  Commission. 
.Albany,  N.  Y.,  has  adopted  a  report  of  its 
Consulting  Engineer,  Walter  McCuUoh,  on 
the  regulation  of  the  flow  of  the  upper  Hud- 
son River.  The  report  recommended  the  con- 
struction of  a  storage  reservoir  on  the  Sa- 
candaga  River,  with  a  dam  at  Conklingville. 
which  would  impound  29,000,000,000  cu.  ft 
of  water  at  an  estimated  cost  of  $4,650,000 
The  commission  directed  the  engineer  to  com 
plete  the  maps,  plans,  specifications,  estimates 
and  lists,  together  with  such  inforrnation  as 
may  aid  the  commission  in  determining  the 
percentage  of  the  cost  to  be  borne  by  the 
various  "counties,  cities,  towns  and  villages 
;ind  by  the  individual  properties  benefited. 
Ohio. 

The  contract  for  the  necessary  labor  and 
material  for  the  construction  and  completion 
of  an  inter-communicative  system  of  tele- 
phones for  the  Girls'  Industrial  Home.  Dela^ 
ware,  O.,  for  which  bids  were  opened  Feb.  H) 
by  the  board  of  trustees,  S.  D.  Webb  secre- 
tary, has  not  been  let. 


•j"  itidicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Pennsylvania. 

4*Bids  will  be  received  until  noon,  March 
■«),  by  Department  of  Wharves,  Docks  and 
Ferries,  555  Bourse  Bldg.,  Philadelphia,  Pa., 
for  the  furnisliing  of  1  deck  and  coal  scow. 
Schedule  "A" ;  for  1  still  leg  derrick  to  be 
furnished  and  erected  on  board  deck  scow 
belonging  to  the  department,  Schedule  "B." 
Specifications  and  blank  forms  upon  which 
bids  must  be  made  can  be  obtained  upon  ap- 
plication to  the  office  of  the  Department  of 
Wharves,  Docks  and  Ferries,  555  Bourse 
Bldg.,  Philadelphia.  No  bid  will  be  consid- 
ered unless  accompanied  by  a  certificate  from 
the  City  Solicitor  of  the  city  of  Philadelphia 
that  the  provisions  of  an  ordinance  requiring 
proposal  bonds  on  all  bids  exceeding  in  amount 
$500.  Joseph  F.  Hasskarl  is  Acting  Director 
of  the  Department. 

Tennessee. 

•J-Bids  will  be  received  until  noon,  Marcli 
22,  by  Capt.  Clarke  S.  Smith,  U.  S.  Engineer. 
"20  Custom  House,  Memphis,  Tenn.,  for  fur- 
nishing 40,000  cu.  yds  of  rip  rap  stone  deliv- 
ered on  Government  barges  and  on  contrac- 
tor's barges.  Official  advertisement  will  be 
found  elsewhere  in  this  issue. 
Texas. 

The  city  of  Corpus  Christie,  Tex.,  will  vote 
■i>n  March  IC  on  issuing  $50,000  of  bonds  for 
■constructing  a   municipal   wharf. 

The  Southern  Pacific  Co.  is  contemplating 
a  number  of  improvements  to  its  terminal 
facilities  at  Galveston,  Tex.  these  including 
the  rebuilding  of  Pier  C.,  which  was  destroyed 
bv   fire  last   fall. 

Utah. 

H.  A.  Strauss,  vice  president  and  chief  engi- 
neer, Falkenau  Electrical  Construction  Co., 
Chicago,  111.,  has  been  appointed  consulting  en- 
■gineer  of  the  Merchants'  Light  &  Power  Co. 
of  Ogden,  Utah.,  to  design  a  complete  system 
for  electric  lighting  and  power  for  the  city  of 
Ogden,  Utah.  The  Merchants'  Light  &  Power 
Co.  has  recently  been  granted  broad  and  gen 
eral  franchises  covering  the  entire  city  of 
Ogden,  and  has  obtained  the  city  contract  for 
arc  lighting. 

Washington. 

®The  Stone  &  Webster  Engineering  Cor- 
poration has  awarded  a  contract  to  the  Wil- 
lamette Iron  &  Steel  Works,  Portland,  Ore., 
for  the  pipe  for  the  two  main  lines  for  the 
liydro-electric  plant  being  erected  by  Stone  & 
Webster  at  Beringer,  Wash.,  for  the  Pacific 
Coast  Power  Co.  The  pipe  lines  will  be  2,llfi 
ft.  long  each,  and  will  have  a  diameter  of  8 
it.  at  the  forebay  and  6V2  ft.  at  the  wheel. 
The  contract  for  a  third  pipe  line  24  ins. 
in  diameter  was  also  let  to  the  above  firm. 

Wyoming. 

•{•Bids  will  be  received  until  3  p.  ni.,  March 
21,_  by  James  Knox  Taylor,  Supervising  Ar- 
chitect, Treasury  Department,  Washington, 
D.  C,  for  the  basement  excavation  and  filling 
of  tunnels  under  the  site  of  the  United  States 
Post  Office  at  Rock  Springs,  Wvo. 

The  Wyopo  Pipe  Line  Co.  'has  filed  its 
articles  of  incorporation  with  a  capital  stock 
■of  $10,000,000  and  according  to  the  incor- 
porators will  engage  in  the  immediate  con- 
struction of  pipe  lines  for  the  conveyance  of 
oil  from  central  Wyoming  fields  to  the  rail 
road,  and  ultimately  w^ill  build  pipe  lines  from 
these  fields  to  Omaha  and  Denver  to  com- 
pete with  the  Standard  Oil  Companv.  The 
mcorporators  are  Colonel  E.  H.  Power  of 
London,  England :  former  Governor  Fenni- 
mpre  Chatterton,  of  Cheyenne,  and  George  S. 
Walker.  The  backing  is  English  capital  and 
It  IS  said  the  plans  in  full  already  have  been 
successfully  underwritten.  The  company's 
first  work  will  be  to  construct  a  pipe  line  'fif! 
miles  in  length  from  the  Lander  oil  field  to 
the  Burlington  at  Boneville,  thus  giving  this 
oil  an  outlet  to  northwestern  markets,  and 
thf:  construction  of  a  second  pipe  line  50 
miles  in  length  from  the  Salt  Creek  field  to 
the  Chicago  &  Northwestern  between  Casper 
and   Orin  Junction.     The  trunk  lines  planned 


for  later  construction  will  mckule  stations 
at  a  majority  of  important  Nebraska  and 
nrirtherii    Colorado   towns   en    route 

Canada. 

•J«Bids  will  be  received  until  noon,  March 
tj,  by  Storey  &  Van  Egmond,  .''trchitecls,  Re- 
gina  and  Saskatoon,  Sask.,  for  the  erection  of 
a  bank  and  office  building  at  Regina  for  the 
Bank   of   Ottawa. 

•{•Bids  will  be  received  until  noon,  .April  4, 
by  Board  of  Control,  Toronto,  Can.,  for  deliv- 
ery of  1,340  tons  of  open  hearth  steel  rail,  80 
lb.  sections:  also  .30,000  untreated  wood  ties, 
white  cedar  preferred,  although  other  woods 
considered.  Official  advertisement  will  be 
found  elsewhere  in  this  issue. 


STORAGE   DAM. 

Salt  Lake  City.  Utali. 
Sealed  proposal.s  will  be  received  by  tlu' 
Pacific  Reclamation  Company,  at  the  of- 
fice of  their  Consulting  Engineer.  George 
M.  Bacon,  159  Pierpont  Ave.,  Salt  Lake 
City,  Utah,  until  noon  of  Satui-day.  April 
l.'j,  1911.  tor  the  construction  of  a  Storage 
Dam  about  fifteen  miles  north  of  Wells. 
Nevada. 

The  dam  will  be  of  earth  and  rock  fill 
with  a  reinforned  concrete  facing  on  the 
up-stream  side.  Thi'  principal  quantities 
are; 

20,1100  cu.  yds.   farth  excavation 
3.000  cu.  yds.   rock   excavation. 
71.000  cu.  yds.   earth    embankment. 
fi.OOO  cu.  yd.s.  dry    rubble   wall. 
1.2."i0  cu.   yds.  Portland      cement       con- 
crete. 
!i5,000   lbs.   steel   reinforcing. 
.4   certified  check   for  $2,500.00   must  ac- 
company the  bid.  and  a  bond  of  $15,000.00 
will  be  required  for  the  faithful  perform- 
ance of  the  contract. 

Form  of  proposal,  contract  and  speci- 
fications may  be  had  by  applying  to 
George  M.  Bacon,  159  Pierpont  Ave..  Salt 
Lake  City.  Utah. 

PACIFIC    RECLAMATION    COMPANY, 
Joseph  Gutman.    President. 
George  M.   Bacon, 

Consulting  Engineer. 


BRIDGES. 

Sealed  proposal.s  will  Im-  received  b\ 
the  Board  of  County  Commissioners  of 
Clay  County.  South  Dakota,  up  to  2  p.  m.. 
March  22,  1911,  at  the  office  of  the  County 
Auditor  of  Clay  County,  in  Vermillion,  S 
D.,  tor  the  construction  of  eight  (S)  steel 
or  concrete  highway  bridges  for  the  Ver- 
million Valley  Ditch  No.  1.  in  <'la>'  Coun- 
ty.   South    Dakota. 

Requirements  and  foi'ins  rii  iii-oijosals 
may  be  obtained  at  tlie  office  of  the  Coun- 
ty Auditor  of  Clay  County,  South  Dakota. 

Each  bid  must  be  accompanied  by  a 
certified  clieck  for  one  thousand  dollar.s 
($1,000),  payable  to  the  older  of  the 
Board  of  County  Commissioners,  of  Clay 
County,  as  a  guarantee  that  the  bidders 
will,  if  successful,  promptly  execute  a 
satisfactory  contract  and  furnish  a  bond 
of  the  sum  of  ten  thousand  dollars  ($10.- 
000)  for  the  faithful  performance  of  the 
work.  All  bids  shall  be  plainly  endorsed, 
stating  that  the  bid  is  for  the  construc- 
tion of  bridges  over  the  Vermillion  Valley 
Ditch  No.  1. 

The   right    is    reserved    to    reject   any   or 

all  bids. 

THEODORE   .-VNKER, 
County   Auditor. 
Clay  County,   South  Dakota. 
Dated  Vermillion,  S.  D..   Feb.  10,  1911. 


Sealed  propo.sals  will  bo  received  until 
12  o'clock  noon.  March  4,  1911,  by  Drain- 
age Commissioners  District  No.  10,  F.  C. 
Seller.  Secretary,  Mt.  Carmel,  III.,  R.  F. 
D.  No.  4,  for  constructing  a  drain.age 
ditch.     Excavation  90.000  cu.  yds. 


REINFORCED    CONCRETE 
BRIDGE. 

Bids  will  be  received  by  the  City  of 
Ypsilanti.  Mich.,  for  a  single  arch  rein- 
forced concrete  bridge,  at  Congress 
street,  in  accordance  with  plans  and  spec- 
ifications on  tile  in  the  office  of  the  City 
Clerk  and  the  office  of  Benj.  Dougla.«, 
Consulting  Engineer.  .Sit  Ford  Bldg.,  De- 
troit. Mich. 

Bids  to  be  sealed  and  in  the  hands  of 
the  City  Clerk,  Ypsilanti,  Mich.,  on  or 
before    10   p.    m.,   March   15,   1911. 

Each  bid  to  be  accompanied  with  a 
certified  check  in  the  sum  of  $1,000.00. 

A  good  and  sufficient  bond  for  the 
faithful  performance  of  the  contract  will 
be  required  of  the  successful  bidder.  .'Vi- 
se a  bond  indemnifying  the  city  against 
all  suits,  and  claims,  for  laljor  and  ma- 
terial. 

Right  to  reject  any  and  all  bids  re- 
served. 

.\ldermen 

FRANK   A.    NORTON, 
ARTHUR  AMENT, 
WM.  McDERMOTT, 

A.  G.  HUSTON. 

B.  A.    MELLENCAMP. 

Committee  on  Bridget. 
PRANK   JOSLYN,    City    Clerk. 


SEWER. 

Sealed  bids  for  the  construction  of  a 
sewerage  system  at  the  City  of  Stough- 
ton,  Dane  County,  Wisconsin,  according 
to  plans  and  specifications  now  on  file 
with  the  City  Clerk,  will  be  received  by 
the  undersigned  to  the  3d  day  of  March, 
1911,   at  10  o'clock  noon. 

Each  bidder  must  submit  .separate  bids, 
as  follows: 

1.  For  the  main  sewers  and  septic  tank 

3.  For  sewerage  district  No.  1. 

3.  For  sewerage  district  No.   2. 

4.  For  the  entire  sewerage  system  com- 
plete. 

Each  bid  must  be  accompanied  with  a 
certified  cheek  for  5  per  cent  of  the  bid 
for   the    entire   sewerage    system. 

The  successful  bidder  must  e.xecute  a 
bond  to  the  city  of  Stoughton  in  the  penal 
sum  of  25  per  cent  of  the  bid,  to  be  ap- 
pro^'ed  in  the  manner  provided  by  law. 
and  conditioned  for  the  faithful  perform- 
ance of  his  contract. 

Plans  and  specifications  are  on  tile  with 
the  undersigned  and  speciticalions  may 
be  had  upon  request. 

The  right  is  reserved  to  re.iect  any  and 
all  bids. 

L.   C.   CURRIER. 
Clerk     of     Street    .A.ssessment     Committee 
and   City  Clerk   of   the   City     of   Stough- 
ton. 

Dated    Feb.    10,     1911. 


TENDERS  FOR  RAIL  AND  TIES. 

I'lTV    OF    TORONTO 
CIVIC    C.A.R   LINES. 

Tenders  will  be  received  by  regi.stered 
Host  only,  addressed  to  tlie  Chairman  of 
the  Board  of  Control.  City  Hall.  Toronto 
Canada,  up  to  noon  on  Tuesday.  April 
1.  1911.  for  delivery  of  thirteeti  hundrcil 
and  forty  (1340)  tons  of  open  hearth  steel 
tail.  GO-lb.  section,  also  thiity  thousand 
i:jO,000)  untreated  wood  ties,  white  (.redar 
preferred,  although  other  wimds  will  he 
considered. 

Envelopes  containing  tender  nuist  bi- 
I.ilainly  marked  on  the  outside  as  to  con- 
lents. 

Specifications  and  forms  of  tender  may 
be  obtained  upon  application  to  the  office 
of   the   City   Engineer,   Toronto. 

The  lowest  or  any  tender  not  nece.s- 
-■^arily  accepted. 

G.    R.   GE.A.Ry.    Mayor. 
Chairman,  Board  of  Control 

City  Hall,   Toronto,   February  23.    1911. 


•{•  indicates  work  now  open  for  bids.    "*  indicates  a  contract  let  recently. 
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PROPOSAL   FOR  WATER 
WORKS. 

.lonesboio.  N.  C. 
Sealed  proposals  will  be  received  by  tbe 
Mayor  and  Board  of  Aldermen  of  Ibc 
Town  of  Joncsboro.  N.  C.  until  '<  p.  m.. 
March  13.  1911.  for  bulldlnB  water  works 
The   work   will   consist   of: 

Furnishing  16.">  tons  6-ln.  cast  iron  pipe 
and  220  tons  S-in.  cast  Iron  pipe,  togeth- 
er with   hydrants  and  specials. 

Laying  4  miles  6-ln.  and  S-ln.  pipe  and 
furnishing  and  erecting  a  7.i.000-gallon 
tower  and  tank. 

Plans  and  specifications  will  be  on  file 
at  the  office  of  the  Clerk  in  Jonesboro,  N 
C,  and  at  the  Engineer's  office  in  Dur- 
ham. N.  C,  and  copies  of  tlie  speci.lca- 
tlons,  form  of  proposal,  etc..  may  be  ob- 
tained from  the  Engineers  at  Durham.  N. 
C. 

No  bid  will  be  considered  unless  accom- 
panied by  a  certified  check  for  Five  Hun- 
dred ($500.00)  Dollars,  which  will  be 
returned  If  the  bidder  executes  contract 
should   it  be  awarded   to   him. 

The  right  is  reserved  to  reject  any  or 
all  bids. 

D.  H.   ARNOLD.   Mayor. 
W.    S.    MURCHISCN,    Cleik 
Engineers: 

WHITE  &  PIATT, 
Durham,  N.   C. 


Sealed  proposals  will  be  received  by  the 
President  and  Village  Board  of  St 
Charles,  Mich.,  until  7:30  p.  m..  March  !', 
1911,  for  all  machinery  and  materials  of 
every  kiml  required  for  power  and  elec- 
tric ligliting  plant,  and  system  of  water 
works,  f.  o.  b,  cars  St.  Charles,  and  de- 
livered on  the  ground,  and  for  any  and  all 
parts  of  the  work,  according  to  plans  and 
specifications  therefor  now  on  file  in  tlie 
office  of  the  Village  Clerk  in  St.  Chailes. 
and  of  Geo.  C.  Morgan  and  Arthur  H 
Morgan,  Engineers,  169  Jackson  Blvd.. 
Chicago,  where  full  information  can  lie 
obtained. 

Proposals  must  be  accompanied  witli 
certified  checks  for  .",  per  cent  of  the 
amounts  thereof,  made  payable  to  F.  G 
Goodrich,  Village  Treasurer,  as  a  guar- 
anty of  good  faith. 

P^-oposais  must  be  enclosed  in  en- 
velopes, sealed  and  addressed  to  Hon. 
Chas.  Krause,  President,  and  Village 
Board,  care  Mr.  C.  H.  Clipper,  Clerk,  St. 
Charles.  Mich.,  and  marked  plainly  "Pro- 
posal   for    ."    with    reference    to 

part,  division  or  complete  work,  bid  upon. 

Proposal  must  be  delivered  to  the  Vil- 
lage Clerk  at  his  office  in  St.  Charles,  on 
or  before  the  time  stated  above,  when 
said  proposals  will  be  opened  publicly  by 
the  Board. 

The  President  and  Board  of  said  Vil- 
lage reserve  the  right  to  accept  or  reject 
any  and  ail  of  said  proposals. 

By  order  of  the  Village  Board  of  si 
Charles.    Mich. 

CHAS.    KRAUSE,    President. 
C.  H.  CLIPPEHi,  Clerk. 


MISSISSIPPI  RIVER  COMMISSION. 
1st  and  2d  Dists.,  U.  S.  Engineer  Office, 
Room  20,  Custom  House,  Memphis,  Tenn., 
Feb.  23,  1911.— Sealed  proposals  for  fur- 
nishing 40.000  cu.  yds.  of  rip  rap  stone  de- 
livered on  government  barges  and  on 
contractor's  barges  will  be  received  at 
this  office  until  noon,  Mar.  22,  1911,  and 
then  publicly  opened.  Information  on  ap- 
plication, CLARKE  S.  SMOTH.  Capt. 
P^ngrs, 


U.  S.  ENGINEER  OFFICE.  Room  325. 
Custom  House.  New  Orleans,  La..  Feb.  15. 
1911. — Sealed  proposals  tor  extending  the 
jetties  at  Southwest  Pass,  Mississippi 
River,  will  be  received  at  this  office  until 
11  a.  m.,  March  17.  1911.  and  then  pub- 
licly opened.  Information  on  application. 
LANSING  H.  BE.A.CH.  Li.  Col..  Engrs. 


ARTESIAN  WELL. 

Sealed  proposals  will  be  received  by  ilw 
Regents  of  Education  up  to  2  p.  m.. 
March  10,  1911,  at  the  office  of  the  Sec- 
retary of  the  University,  in  Vermillion. 
South  Dakota,  for  furnishing  all  ma 
terinis,  tools  and  appliances,  and  drilling 
and  constructing  an  artesian  well,  ap- 
proNlmateiy  1,500  feet  deep.  upon  the 
I'ampus  of  the  State  University,  in  the 
City  of  Vermillion. 

Specifications  and  forms  of  proposals 
may  be  obtained  at  the  office  of  the  Sec- 
retary of  tbe  University  of  South  Da- 
kota. 

Each  bid  nuist  be  accompanied  by  a 
certified  check  for  five  hundred  dollars 
($500.00)  payable  to  the  order  of  Regents 
of  Education,  as  a  guarantee  that  the 
l>idder  will,  if  successful,  promptly  exe- 
cute a  satisfactory  contract  and  furnish  :i 
bond  in  the  sum  of  five  thousand  dollars 
($5,000)  for  the  faithful  performance  of 
the  work.  All  bids  shall  be  plainly  en- 
dorsed, stating  that  bid  is  for  construction 
nf  well. 

The  right  is  reserved  to  reject  any  and 
all   bids. 

Dated  Vermillion,  S.   D.,  Feb.  3,  1911. 
IRWIN   D.    ALDRICH, 
Secretary,  Regents  of  Education. 

All  directions  are  to  be  made  to  C.  A. 
Sloan,  Secretary,  Vermillion,  S.  D..  and 
properly  marked  on  outside. 


Proposal  Advertising 

in  Engineering-Contracting  pays. 
Its    news    to    the    contractor    west   of 
Pittsburg,  is  at  least  24  hours  fresher 
than  New  York  papers. 

$2.40  an  Inch 


HEIDENREICH'S 
"POCKETBOOK" 


Tlie  large  sale  of  this  Pocketbook 
for  designers  of  reinforced  concrete 
demonstrates  again  the  fact  that  the 
true  merit  of  any  book  soon  becomes 
generally  known.  As  a  labor  saver 
Heidenreich's  Pocketbook  is  directly 
comparable  with  the  best  pocketbooks 
on  structural  steel  work.  Its  tables 
are  very  complete  The  book  is  leath- 
er bound.  374  pages,  and  its  price  is 
33.00   net.    postpaid. 

The  Myron  C.  Clark  Publishing  Cc. 

355   Dearborn   Street,  Chicago 
13-21    Park   Row,  New  York 


TIP  CARS  FOR  CONTRACTORS 

(Hunt's  "Industrial"  Patsnt) 


E»7 

Is 

Load 


Lifhl 

a.d 

Smooth 

RuBoing 


1  ir-    („«« 

TPHIS  car  is  built  with  the  body  hung  be 
-•-  twcen  the  wheels  and  is  nearly  a  foot 
lower  than  the  ordinary  tip  car  making  it 
much  easier  to  load.  Six  [sizes.  12  to  40  cubic 
feet,  kept  in  stock. 

Write  us  for  Further  Information 
and  for  Bulletin. 

C.  W.  HUNT  COMPANY 

WEST  NEW  BRIGHTON,  NEW  YORK 

New  York  City.  4!S  Broadway 
Chicago,  1616  Flahrr  Bulfdlnjr 

Atlanta.  Oa..  1607  RhodcBBulldloft 

Richmond.  Va.,  SUte  Bank  Bulldlne 
San  Franclico.  866  Monadnook  Bids. 


FOR  SALE 

One  8-ton  tandem  roller  and  one  10-ton 
double  cylinder  inacadam  roller  Both 
in  the  best  of  condition.  Address,  G. 
E.  Robertson,  care  '-ENGINEERING 
CONTRACTING''.    Chicago.  Ill 


FOR  SALE 

1 

yd 

.    Dredging   Mach 

Bargain  if  sold  at  once 

ine 

.^d(ire<;s 

J. 

H. 

FOSTER,               Gosport. 

Ind, 

FOR  SALE 

I — 70    ton    .■\tlantic    Steam    Shovel  in 
exceptionally  fine  condition. 
34  yard  Western  two  way  Dump  Cars. 
2 — 18  ton  .\merican  Locomotives. 
THE  BARRON  &  COLE  COMPANY 


127   Franklin  Street. 


New  York  City 


One  Ransome  one  yard  concrete  mixer 
with    loader,    motor    and    starting  box. 

One  Insley    18  foot  combination   hoist; 
double  head  and  lower  sheave. 

This  apparatus  used  on  one  contract. 

J.  G.  WHITE  <a  CO.. 

745  West  Market  Street,  ladiaaapolis.  Ind. 


Contractors  Bargains 

No.  2  Smith  on  Trucks  Gasoline  Engine. 
No.  2  Ransome  on  Skids  with  New  Engine. 
No.  4  Ransome  on  Skids  with  Hopper. 

1—7  10  i20  H.  P.)  Lidgerwood  Hoisting  Engine  I).  C.  I).  I),  without  Uoilei 

I  —  No.  2  O.  Gates  Crusher. 

] — No.  S  K.  Gates  Crusher. 
ii-  Western  Side  Dump  Cars  l|  yds  cap.  24"  gauge. 

5 — AAorris  &  Gould  8"  Centrifugal  Pumps. 

3—36  ft.  cap.  Petler  Side  Dump  Concrete  Buckets. 

//.  YOU  do  not  see  what  you  need  un'te  for  complete  list 


GEORGE  D.  SMITH 


Fisher   Building: 


CHICAGO 
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A    Method    for    Determining    Freight 

Train  Resistance. 

Although  the  question  nf  train  resistance 
has  been,  since  the  early  flays  of  railroading, 
a  subject  of  contintial  study  .-md  investigation 
no  very  definite  results  have  yet  been  secured. 
Many  formulas  have  been  proposed,  some 
based  on  theory  and  some  on  experiment,  but 
none  of  them  satisfactory  or  conclusive.  It 
has  been  a  common  experience  to  secure  from 
formulas  equally  authoritative  widely  dif- 
ferent results. 
1  Before  the  time  of  Wellington  it  was  rec- 
ognized  that  train   resistance   varies   not  onlv 
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with  the  speed,  but  with  the  average  weight  of 
cars  of  which  the  train  is  composed.  This 
fact,  however,  has  been  more  or  less  ignored 
by  many  railroads  in  establishing  llu-ir  ton- 
nage ratings,  or  has  been  applied  in  an  arbi- 
trary and  inadequate  manner.  I'lUil  Welling- 
ton proposed  his  formula  there  were  no  for- 
mulas in  existence  that  were  generally  accept- 
ed by  engineers  and  railroad  officers  as  fur- 
nishing any  sort  of  a  satisfactory  basis  for 
determining  train  resistance.  It  has  long  been 
recognized  that  the  w-eakness  of  Wellington's 
formula  lies  in  the  fact  that  it  is  not  based 
on  a  sufficiently  wide  range  of  tests. 

Since  then  a  great  deal  of  experiment  and 
compilation  has  been  undertaken.  Numerous 
dynamometer  tests  have  been  made,  but  few 
of  them  have  been  subjected  to  the  kind  of 
analysis  necessary  for  making  them  available 
for  general  use.  Where  analysis  has  been 
attempted  too  much  energy  has  been  expend- 
ed, it  would  seem,  in  attempting  to  give  a 
specific  value  to  air  resistance,  the  most  elu- 
sive and  indeterminate,  and  at  low  speed  the 
least  importance,  of  all  tlieresistances  to  go  to 
make  up  the  total.  Grade  resistance  may  be 
calculated  definitely  by  a  simple  mathematical 
process.  Curve  resistance  has  been  deter- 
mined within  narrow  limits  by  means  of 
dynamometer  tests.  What  is  needed,  then  is  a 
reliable  method  for  determining  the  resistance 
of  a  train  running  on  a  straight,  level,  and 
well-maintained  track.  With  this  determined 
it  is  possible  to  compute  train  resistance  un- 
der any  conditions  of  grade  or  curvature. 

During  the  fall  of  1908  and  the  spring  of 
1909  a  series  of  tests  was  made  luider  the 
supervision  of  Prof.  Edward  C.  Schmidt,  of 
the  University  of  Illinois,  for  the  purpose  of 
determining  the  resistance  of  freight  trains 
operating  under  normal  conditions.  These 
tests  were  made  with  trains  in  ordinary  serv- 
ice and  over  track  that  is  properly  con- 
structed and  well  maintained. 

We  present  in  our  Steam  and  Electric 
Railway  Section  of  this  issue  the  second  in- 
stallment of  an  abstract  of  Prof.  Schmidt's 
report,  the  first  installment  having"  appeared 
in  our  issue  of  March  1.  This  report  covers 
tests  made  with  'S'2  freight  trains,  and  the 
data  is  therefore  sufficient  to  furnish  adequate 
basis  for  analysis.  This  data  has  been  subject 
to  careful  analysis  and  interpretation.  Prom 
them  practical  formulas  have  been  developed 
for  determining  freight  train  resistance.  This 
report  is  by  far  the  most  important  advance 
that  has  yet  been  made  in  devising  a  rational 
method  for  dealing  with  this  difficult  question. 
The  definite  character  of  the  results  of 
these  tests  is  due  in  great  part  to  the  restric- 
tions placed  on  the  conditions.  Prof.  Schmidt 
observes  that  by  the  use  of  the  tinal  curves, 
table  and  equations,  "the  probable  total  re- 
sistance of  entire  freight  trains  at  various 
speeds  may  safely  be  predicted,  when  run- 
ning upon  strai,ght  and  level  track  of  good 
construction,  during  weather  when  the  tem- 
perature is  above  .30°  F..  and  the  wind  ve- 
locity is  not  more  than  2<l  miles  per  hour, 
provided  that  the  average  weight  of  the  cars 
composing  the  train  be  known."  In  tonnage 
rating  correction  for  ruling  gr;ide  must  be 
made,    with   t]uc   allowance    for   curv.iture. 

It  is  tlnis  seen  that  by  this  nicthoil  the 
result  is  secured  in  terms  of  entire  train  re- 
sistance, and  that  proper  consider.ation  is 
given  to  the  vital  question  of  .■i\er;ige  car 
weight. 

It  was  evidently  tin-  purpnse  to  limit  these 
tests  to  temperatures  i)ractically  above  the 
freezing  point.  There  is  needed,  therefore, 
another  series  of  tests  to  determine  resistance 
under  winter  conditions,  as  freezing  weather 
aft'ects  train  resistance  greatly.  .Mmormally 
low  temperatures  bring  about  abnormal  con- 
ditions of  such  a  complex  nature  that  it  is 
impossible  to  estimate  their  effect  and  tests 
under  such  conditions  would  be  of  little  value. 
But  a  series  of  tests  made  iii  normal  winter 
temperatures  would  supply  a  v;duable  sup- 
plement to  the  tests  already  made.  There 
would  then  be  available  the  means  for  deter- 
mining resistance  of  freight  trains  operating 
under  all   normal   conditiiuis. 

It   will   lie   noted    that   no  attempt   has   been 
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made   by   Prof.    Schmidt    to   separate   train    re- 
sistance   into    its   component   parts. 

This,  no  doubt,  is  wise,  not  only  on  ac- 
count of  the  difficulty  of  securing  such  a  di- 
vision of  the  total  resistance,  but  because 
of  its  doubtful  value  as  applied  to  operation, 
if  secured.  What  the  operating  officer  needs 
in  rating  his  trains  is  the  total  resistance  un- 
der given  conditions.  Separate  values  for 
journal  friction,  air  resistance,  etc..  would 
be  interesting  in  a  technical  way,  but  would 
be  at  the  present  time,  of  little  value  prac- 
tically. Referring  to  the  influence  of  wind 
velocity.  Prof.  Schmidt  states  that  the  data 
do  not  permit  this  element  "to  be  differen- 
tiated from  the  other  elements  affecting  re- 
sistance," but  that  "they  do  warrant  the  con- 
clusion that  this  influence  is  small."  This 
statement,  no  doulit,  can  be  taken  as  apply- 
ing only  to  low  wind  velocities.  Of  the  mag- 
nitude of  the  resistance  due  to  high  wind 
velocities    there   can    be   no   question. 

The  final  results  of  the  tests  are  embod- 
ied in  formulas  which  are  simply  the  equa- 
tions of  porabolas  so  chosen  as  to  correspond 
closely  with  curves  giving  the  mean  values 
of  the  tests.  Separate  equations  are  given 
for  average  tonnage  of  cars  from  15  tons  to 
7.")  tons.  In  addition  to  this  a  general  em- 
pirical formula  is  derived  expressing  the  value 
of  the  resistance  in  terms  of  speed  and  ave- 
rage car  weight.  It  is  stated  that  this  for- 
mula, when  compared  with  the  results  of 
the  tests,  results  in  a  maximum  error  of  9.5 
per  cent,  and  that  this  maximum  error  oc- 
curs when  .S'  =  21  and  11'  =  55. 

In  applying  this  method  it  is  undoubtedly 
best  to  use  the  parabolic  equation  correspond- 
ing to  the  given  car  weight.  But  for  the 
sake  of  comparison,  we  give  below  this  gen- 
eral formula  and  two  other  representative 
formulas ;  that  of  Wellington  and  the  one 
recommended  by  the  .\merican  Railway  _  En- 
gineering and  maintenance  of  Way  .\ssocia- 
tion : 

Prof.    Schmidt's  general   formula   is, — 
5+39.G— 0.031  IV 

R  = ■ ■ 

i.08+0.ir,2ir 
in   which   R  is  train   resistance   in  pounds  per 
ton.    S    is    the    speed,    and    (C    is    the    average 
weight  per  car. 

Wellington  Fornnila  for  loaded  trains  is, — 
I  V 

R  =  \  +  .005  /■'-!-(  .28  -I-  .03  TV)  — 

W 
in    which   R   is   train    resistance   in   pounds   per 
ton.    V  is   the   velocity   in   miles   per   hour.   A' 
is  the  number  of  cars,  and  ]]'  is  the  weight  of 
the  train  in  tons  of  2000  lbs. 

The  American  Railway  Engineering  and 
Maintenance  of  Way  Association  formula  is, — 

R  =  ±2T-\-  121.(iC 
in  which  R  is  the  total  train   resistance,   T  is 
the  total  weight   of  train,  and   C  is  the  total 
number  of  cars. 

Wellington's  formula  is  based  on  tests  that 
would  be  thought  at  the  present  time  to  be 
inadequate.  The  .'\merican  Railway  Engin- 
eering and  ^laintcnance  of  Way  Association's 
formula  is  an  excellent  one,  but  is  the  result 
largely  of  discussion  and  compilation.  Prof. 
.Schmidt's  formula,  on  the  contrary,  is  based 
on  an  adequate  series  of  tests  made  on 
freight  trains  ojierating  under  normal  condi- 
tions, and  followed  by  a  careful  analysis  and 
interpretation. 


A  Tunnel  Distribution   Main    for    the 

Catskill  Water  Supply  of   New 

York  City. 

.\  list  of  long  niount.ain  railway  tunnels  in 
.'\merica  would  compare  rather  unfavorably 
with  a  similar  record  of  European  work.  To 
speak  more  plainly,  the  great  .'\lpinc  railway 
tunnels  have  no  counterparts  in  .Vmerica  if 
the  measure  of  length  be  the  standard  of  com- 
parison. If  subaqueous  tunnels  be  compared 
the  positions  of  Europe  and  .'\inerica  are 
fairly  reversed.  In  no  European  country  are 
there  subaqueous  railway  tnnnels  at  all  com- 
parable with  those  under  the  Hudson  and  the 
East  rivers  at  \ew  York  city.  In  a  com- 
parison of  tunnel  work  for  other  than  railway 
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service  America  also  leads  with  its  half-score 
of  subaqueous  water  supply  tunnels  for  Great 
Lakes  cities,  and  its  Los  Angeles,  Croton  and 
Catskill  aqueduct  works. 

These  comparisons  are  called  to  mind  by 
the  account  Riven  on  another  page  of  the 
under  city  tunnel  planned  to  distribute  the 
new  Catskill  water  supply  to  the  five  boroughs 
of  New  York  city.  \Vithout  doubt  this  tvm- 
ncl  ranks  as  one  of  the  most  remarkable  tun- 
nels of  the  world.  \Vc  use  the  present  tense 
for.  although  the  tunnel  is  yet  to  be  built,  the 
assurance  of  its  construction  is  practically 
certain.  The  Llnder  City  Tunnel  will  have  a 
length  of  IS  miles  and  a  diameter  decreasing 
gradually  from  15  ft.  to  H  ft.  It  will  be  the 
longest  eontiiuious  rock  tunnel  in  the  world. 
It  will  have  a  greater  amount  of  shaft  work 
than  any  other  tunnel.  It  will  lie  one  of  the 
deepest  tunnels  in  the  world,  if  we  consider 
depth  as  a  dimension  sought  for  a  definite 
purpose  and  not  as  one  resulting  incidentally 
from  the  configuration  of  the  earth's  surface. 

With  these  physical  features  tbf  Under  City 
Tunnel  clearly  deserves  high  rank  structurally, 
but  it  is  quite  as  notable  as  a  unique  form  of 
distribution  system.  This  tunnel  is  not  a 
conduit  like  the  aqueduct  which  it  continues 
but  is  a  distributing  main.  The  manner  in 
which  it  serves  this  purpose  is  clearly  ex- 
plained in  the  article  referred  to  above.  Its 
economy  as  compared  with  pipe  lines  as  usu- 
ally employed  is  discussed  there  also.  Briefly 
the  tunnel  as  planned  is  estimated  to  cost  about 
one-half  the  cost  of  a  pipe  line  distribution 
system. 

A    Deep   Pneumatic    Caisson    Founda- 
tion. 

The  foundation  work  for  the  new  bridge 
across  the  Mississippi  river  at  St.  Louis.  Mo., 
which  is  described  elsewhere  in  this  issue,  is 
notable  chiefly  for  the  great  depth  to  which 
the  caisson  for  Pier  IV  was  sunk.  As  will 
be  seen  from  the  description,  the  depth 
reached  was  108.74  ft.  of  immersion.  This  is 
within  a  foot  of  as  deep  as  the  east  abutment 
caisson  of  the  Eads  bridge  which  was  sunk  in 
1870,  and  this  foundation  is  at  the  present  time 
the  deepest  ever  made  by  the  pneumatic 
process.  The  pneumatic  foundations  exceed- 
ing 100  ft.  in  depth  are  as  follows: 

Eads  Bridge   109.7  ft. 

Municipal   Bridge   10S.7  ft. 

Williamsburs   Bridge    107.5  ft. 

Memphis    Bridge    106.4  ft. 

\  more  important  feature  nf  the  munici- 
pal bridge  work  than  its  depth  is  that  it  is  one 
of  the  foundations  where  high  air  pressures 
were  used.  According  to  the  description  an 
air  pressure  of  about  50  lbs.  was  reached. 
Since  in  pneumatic  foundation  work  the 
amount  and  duration  of  the  air  pressure  are 
more  nearly  the  criteria  of  the  difficulties 
of  the  work  than  pier  depth,  it  may  be  in- 
teresting to  compare  the  four  foundations 
named  above  on  that  basis. 

The  east  abutment  of  the  Eads  bridge  was 
sunk  through  sand  and  gravel  tc  rock  at  a 
depth  of  107.9  ft.  of  immersion.  When  at  an 
immersion  of  97.3  ft.  the  air  pressure  carried 
was  43  lbs.  Nine  days  later  at  an  immersion 
of  101.1  ft.  the  pressure  had  reached  4G  lbs., 
when  work  was  stopped  for  eight  days  be- 
cause of  storm.  After  resuming  work  \2 
days  were  required  to  reach  rock,  109.7  ft. 
deep,  when  the  pressure  was  49  lbs.  Two 
days  later  concreting  was  begun  and  required 
17  days.  It  will  be  seen  from  the  above  fig- 
ures that  during  a  working  period  of  40  days 
operations  were  carried  on  under  an  air 
pressure  of  from  43  to  49  lbs.  In  the  east  pier 
caissons  for  this  same  bridge,  which  reached 
a  slightly  less  depth,  the  pressures  w'ere  high- 
er and  their  duration  even  longer.  Briefly, 
concreting  was  carried  on  for  .53  days,  in  two 
periods  of  38  and  15  days,  under  pressures 
ranging  from  45  to  .50  lbs. 

.■\t  the  Memphis  bridge  also  heavy  pressures 
of  long  duration  were  employed  particularly 
at  Piers  II  and  III.  Briefly  at  Pier  II  the  im- 
mersion was  from  93  to  lf>4  ft.  for  50  days 
with  pressures  of  from  40H  to  44%  lbs.;  at 
Pier  in,  the  immersion  was  from  94  to  lOfi.4 
ft.    for  75   days   with   pressures  of   from    II   to 


4t)  lbs.  .Vltogether  perhap^.  the  work  at 
Memphis  is  the  most  notable  example  existing 
of  protracted  work  under  heavy  air  pressure, 
lurning  to  the  Williamsburg  bridge  work, 
where  the  maximum  depth  reached  was 
only  about  a  foot  more  than  at  Memphis  and 
only  about  2  ft.  less  than  at  the  Eads  bridge 
and  where,  theoretically,  the  pressure  per 
foot  head  should  have  been  greater  than  at 
the  other  bridges  named  because  the  work  was 
in  sea  water,  the  highest  actual  pressure 
ever  used  was  38  lbs.  The  theoretical  pres- 
sure for  sea  water  for  the  depth  of  immer- 
sion, 107.5  ft.,  is  48  lbs.  As  a  matter  of  fact 
the  pressure  of  38  lbs.  was  not  employed  at 
this  maximum  depth  but  at  an  immersion  of 
no  ft.  From  this  last  depth  on  the  caisson 
was  in  a  lirm  clay  and  the  water  was  han- 
dled with  pressures  much  less  than  tlie  head 
called  for  theoretically.  Actually  the  pres- 
sures used  from  90  ft.  down  ranged  from  33 
to  ,37  lbs.,  the  variations  being  irregular  and 
not  increasing  with  the  depth.  .Mso  it  may 
be  noted  that  the  extreme  depth  of  107.5  ft. 
existed  for  less  than  an  hour.  .Mtogether  the 
Williamsburg  bridge  foundations,  while  rank- 
ing among  the  deepest  of  pneumatic  caisson 
foundations,  are  not  comparable  in  intensity 
or  duration  of  air  pressures  with  the  founda- 
tions of  the  Eads  and  Memphis  bridges  or 
even  with  those  for  Pier  IV  for  the  Munici-, 
pal  bridge  described  in  this  issue 


Development  Expense  as  a  Factor  in 

the  Valuation  of  Public  Service 

Property.''' 

Development  expense  is  the  dcticil  ni  "fair 
return"  on  the  investment  during  the  early 
years  of  operation,  while  the  business  is  being 
developed  to  a  point  that  will  yield  a  "fair 
return"  on  the  investment.  LTnless  this  de- 
velopment expense  is  charged  to  the  capital 
account  as  fast  as  it  occurs  each  year,  it 
should  draw  compound  interest  up  to  the  end 
of  the  development  period.  Development  ex- 
pense might  be  regarded  as  a  part  of  the  non- 
physical  value  of  a  plant,  and  a  few  years  ago 
the  writer  so  regarded  it.  Latterly,  however, 
he  has  come  to  see  that  it  does  not  differ  one 
iota  in  principle  from  "interest  during  con- 
struction," and,  therefore,  is  properly  a  part 
of  the  cost  of  production  or  of  reproduction 
of  the  property.  During  the  construction 
period,  interest  on  the  investment  is  charged, 
and  properly  so.  as  a  part  of  the  physical 
cost.  Does  this  interest  cease  the  day  after 
operation  begins?  Not  a  whit.  The  owners 
of  the  property  are  entitled  to  a  fair  interest 
— a  "fair  return'' — on  their  money,  from  the 
day  it  is  invested.  At  first  they  receive  it  in 
the  form  of  "interest  during  construction," 
which  is  charged  to  capital  account.  .A.fter 
operation  begins  they  must  either  be  allowed 
to  earn  more  than  a  "fair  return"  during  the 
fat  years  following  the  development  period, 
or  the  deficit  below  a  fair  return  incurre(l  dur- 
ing the  development  period  must  be  treated 
exactly  like  "interest  during  construction"  and 
added  tO'  the  capital  account.  If  public  serv- 
ice corporation  managers  have  chosen  the 
first  of  these  two  methods,  it  does  not  relieve 
the  appraiser  of  the  duty  of  adopting  the 
second  method;  for  the  object  of  appraisals 
for  rate-inaking  purposes  is  to  limit  capital 
to  a  "fair  return"  on  the  investment.  In 
brief,  if  there  are  to  be  no  "fat  years,"  then 
every  "lean  year"  must  be  credited  with  its 
deficit  as  fast  as  it  occurs. 

This,  the  writer  concedes,  is  a  radical  de- 
parture from  such  precedent  as  already  exists, 
but  we  must  not  overlook  the  fact  that  we  of 
today  are  establishing  the  precedents  for  ap- 
praisals in  the  future.  The  whole  matter  of 
valuations  for  rate-making  purposes  is  still 
in  a  nebulous  form,  as  far  as  the  public,  and 
indeed,  as  far  as  the  Courts,  are  concerned. 
In  the  end  it  will  devolve  upon  engineers  to 
establish  logical  methods  of  appraisals.  To 
do  so,  they  must  be  able  to  look  on  the  prob- 
lem both  as  engineers  and  as  jurists.     Lip  to 
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the  present,  however,  this  broadness  of  vision 
has  not  characterized  most  engineering  ap- 
praisers, nor  is  it  to  be  wondered  at  when  the 
Courts  themselves  are  in  a  maze. 

A  great  deal  has  been  heard  lately  about 
"going  concern  value."  Ultimately,  the  Courts 
will  hold  that,  as  far  as  rate-making  is  con- 
cerned, there  is  no  such  thing  as  "going  con- 
cern value"  in  the  present  meaning  of  the 
term.  "Going  concern  value,"  in  the  final 
analysis,  consists  of  two  elements ;  First, 
development  expense  (as  previously  defined), 
and.  second,  capitalized  surplus  earnings. 
Surplus  earnings  are  ascertained  hy  deducting 
from  net  earnings  both  taxes  and  a  low  rate 
of  interest  on  the  investiuent,  equivalent  to- 
interest  on  bonds.  Many  factors  may  affect 
surplus  earnings ;  but,  that  "going  concern 
value"  consists  largely  of  capitalized  surplus 
earnings,  cannot  he  denied.  What  are  sur- 
plus earnings?  The  public  replies  that  they 
are  mainly  the  result  of  extortionate  charges. 
This  is  doubtless  correct  in  many  cases ;  hence, 
any  investigation  of  costs  which  has  for  its 
object  rate-making  must  inevitably  lead  to 
repudiation  of  that  part  of  "going  concern 
value"  which  is  based  on  surplus  earnings,  if 
the  surplus  is  at  all  large.  In  a  word,  we 
reason  in  a  circle  if  we  capitalize  surplus 
earnings,  calling  the  result  "going  concern 
value,"  and  then  undertake  to  use  "going  con- 
cern value"  as  one  of  the  factors  in  judging 
the  fairness  of  rates.  To  express  the  problem 
mathematically,  we  cannot  solve  for  a  vari- 
able when  the  variable  is  allowed  to  exist 
on  both  sides  of  the  equation.  Yet  that  is 
precisely  what  some  rate-making  bodies  are 
trying  to  do.  and  it  is  precisely  what  the 
Courts  have  often  attempted  to  do. 

To  escape  this  confusion  there  is  but  one 
possible  step,  and  that  is  to  eliminate  "going 
concern  value"  entirely.  We  must  first  deter- 
mine the  element  of  cost  which  the  writer 
terms  development  expense,  and  we  mu.st 
regard  this  item  as  a  part  of  the  cost  of  re- 
production. We  must  next  cease  to  consider 
small  rates  of  interest  as  being  a  "fair  return" 
on  this  cost  of  reproduction.  When  first- 
class  mortgages  draw  5  per  cent,  it  is  folly 
to  talk  of  6  per  cent  as  being  a  "fair  return'' 
on  capital  invested  in  a  business  enterprise, 
especially  when  this  6  per  cent  is  figured  on 
the  actual  cost  of  reproduction  of  the  prop- 
erty. It  may  be  that  7  per  cent  is  an  ample 
"fair  return"  in  some  case,  but  in  others  10 
per  cent  will  be  found  none  too  much,  con- 
sidering the  small  size  of  the  business  and 
the  risks  involved. 

The  writer  will  not  at  this  time  discuss 
methods  of  determining  how  a  "fair  reurn" 
should  be  estimated,  but,  in  general,  the  proc- 
ess should  be  as  follows :  From  the  gross 
earnings  deduct  the  operating  expenses  and 
taxes  to  obtain  the  net  earnings.  From  the 
net  earnings  deduct  a  small  rate  of  interest 
(equivalent  to  interest  on  bonds)  on  the  cost 
of  reproduction.  The  remainder  is  profit,  and 
should  be  expressed  as  a  percentage  of  the 
gross  earnings.  This  percentage  of  profit  can 
be  compared  w-ith  similar  percentages  made 
by  merchants,  manufacturers,  farmers  and 
other  capitalists,  and  then  it  can  be  deter- 
mined logically  by  comparison  whether  or 
not  the  profit  made  by  a  public  service  cor- 
poration is  "fair."  We  must  adopt  this  meth- 
od of  attacking  the  problem  or  we  shall 
inevitably  drive  capital  away  from  railway 
and  other  fields  of  public  enterprise. 

The  writer  estimates  roughly  that  a  profit 
of  10  per  cent  on  gross  earnings,  as  above  de- 
duced, is  about  the  same  as  a  direct  return 
of  7  per  cent  on  the  co.st  of  reproducting  the 
average  steam  railway. 

In  a  recent  appraisal  of  a  street  railway 
system,  the  writer  determined  the  actual  de- 
veloptncnt  expense  of  the  property,  deducin.a 
it  from  the  accounting  records.  It  was  an 
astonishingly  high  sum,  even  assuiuing  only 
7  per  cent  on  the  cost  of  reproduction  as 
being  a  "fair  return.''  During  his  appraisal  of 
;dl  the  railways  in  the  State  of  Washington, 
for  the  Railroad  Commission,  the  writer  made 
a  similar  study  of  development  expense,  but 
this  was  not  included  in  his  estimate  of  the 
cost  of  reproduction,  as  it  was  then  regarded 
as  being  a  part  of  the  "going  concern  value'^ 
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and  he  was  not  commissioned  tu  ascertain  the 
"going  concern"  value  of  the  railways.  Not  a 
single  railway,  as  far  as  he  knows,  has  ever 
presented  to  a  State  Railway  Commission,  or 
to  the  Interstate  Commerce  Commission,  an 
estimate  of  its  development  expense  along  the 
lines  indicated.  Instead,  the  railway  com- 
panies have  talked  in  general  terms  of  long 
construction  periods — often  claiming  20  years 
or  more — and  of  great  expense  incurred  in 
building  up  the  business,  and  of  franchise 
value,  and  of  a  score  or  more  of  non-prov- 
able costs.  The  consequence  is  that  they  have 
frequently  lost  entirely  the  one  great  item 
that  they  are  clearly  entitled  lo,  namely  de- 
velopment expense,  which  is  an  item  which 
can  be  absolutely  proved  frdni  tlieir  account- 
ing records,  and,  therefore,  rests  not  on  the 
"hot  air"  testimony  of  experts,  but  on  facts 
that  are  incontrovertible.  In  like  manner, 
other  public  service  corporalinns  have  often 
signally  failed  to  prove  the  full  worth  of  their 
properties,  because  their  claims  for  "going 
concern  value"  have  been  iiinored  entirely. 
When  a  franchise  expires,  the  "going  concern 
value"  is  usually  looked  on  by  the  public  as 
worthless,  nor  is  this  view  to  be  wondered  at. 
Mr.  Riggs  proposes  adding  tn  the  physical 
value  a  minus  "going  concern  \alue."  and  he 
is  logical  in  doing  so,  if  it  is  conceded  that 
values  for  rate-making  rest  nn  profits;  but 
this  the  writer  does  not  concede  for  an  in- 
stant. Values  for  rate-making  cannot  rest 
on  the  very  thing  that  it  is  aimed  to  regulate, 
to-wit,  the  rates  cliarged.  Until  engineers  and 
public  service  commissions  and  Courts  free 
themselves  from  this  confusion  of  cause  and 
efTect,  there  can  be  nn  rational  theory  of 
rate-making. 

Values  for  rate-making  must  rest  primarily 
either  on  the  actual  costs  of  the  production  of 
a  property  or  on  estimated  costs  of  reproduc- 
tion, including  therein  both  interest  charges 
during  construction  and  the  sequel  thereto — 
development   expense. 

Of  almost  as  great  moment  as  tlie  item  of 
development  expense  is  the  question  of  de- 
preciation. The  author,  in  common  with  most 
engineers,  holds  that  depreciation  should  be 
deducted.  This  is  a  consequence  of  regard- 
ing a  public  service  plant  as  if  it  were  a  ma- 
chine bought  in  a  second-hand  store.  A  pub- 
lic service  plant  is  a  device  which  is  intended 
to  perform  a  given  service  forever.  It  is  true 
that  its  parts  are  subject  to  wear,  and  must 
be  renewed  from  time  to  time;  but  tlie  plant 
as  a  whole  is  everlasting,  or  practically  so. 
Managers  of  public  service  corporations,  per- 
ceiving this  fundamental  truth,  have  rarely 
established  sinking  funds  for  the  redemption 
of  any  considerable  part  of  the  plant.  In  a 
great  railway  system  the  renewal  of  a  freight 
car  is  not  a  proportionately  larger  item  of 
expense  than  is  the  renewal  of  a  tooth  in  a 
steam  shovel  bucket  owned  by  a  contractor. 
This  fact,  coupled  with  the  permanence  of 
the  railway  plant  as  a  whole,  has  led  railway 
owners  to  make  no  provision  for  a  return  of 
the  money  lost  in  depreciation  Railway  ties 
in  a  large  railway  system  inevitably  reach  a 
condition  such  that  their  average  age  is  ex- 
actly half  the  life  of  the  average  tie.  Shall 
a  sinking  fund  be  provided  for  ties?  If  not, 
where  does  logic  place  a  line  of  demarcation? 
When  does  an  element  of  the  railway  plant 
attain   a  condition   of  sufficient   importance  to 


warrant  "uritnig  otT"  some  of  its  value  from 
the  capital  account?  The  facts  arc  that  rail- 
way managers  have  not  "written  off"  anything 
worthy  of  mention  for  depreciation,  and,  in 
the  writer's  opinion,  they  have  been  perfectly 
logical.  Consequently,  the  operating  expenses 
have  been  much  less  than  they  would  have 
been  during  the  early  years,  had  a  sum  been 
placed  annually  in  a  sinking  fund.  Therefore, 
the  development  expense,  as  deduced  from 
the  accounting  records,  is  less  than  it  would 
be  if  a  sinking  fund  were  provided;  and  the 
amount  of  this  difference  is  precisely  the 
amount  of  the  depreciation.  In  other  words, 
if  depreciation  is  to  be  deducted  from  the 
cost  of  reproduction,  it  must  be  added  to  the 
development  expense  ascertained  from  the 
accounting  records ;  so  that,  in  the  final 
analysis,  depreciation  should  be  ignored  en- 
tirely in  any  appraisal  of  a  public  service  cor- 
poration where  the  object  is  either  rate-mak- 
ing or  purchase  of  the  corporation  by  the 
public.  One  qualification  to  this  statement  is 
needed,  however,  and  that  is  that  the  depre- 
ciation shall  not  have  gone  far  enough  to 
result  in  an  average  age  of  plant  less  than 
half  the  life  of  the  plant — that  being  the  ulti- 
mate normal  operating  condition. 

Engineers  have  a  duty  to  perform,  in  mak- 
ing an  appraisal  of  the  sort  under  considera- 
tion, which  is  judicial  in  its  character  and 
should  not  savor  in  the  least  of  the  pawnshop. 
The  engineer  engaged  by  a  public  service  com- 
mission should  not  for  an  instant  make  it  his 
object  to  "beat  down  the  price."  no  matter 
by  what  far-fetched  theory  he  may  effect  the 
result.  Nor  are  engineers  inclined  to  do  this. 
except  when  they  regard  themselves  merely 
as  agents  of  the  public  by  whom  they  are 
employed.  Unfortunately,  many  appraisers 
have  as  yet  failed  to  realize  that  there  is  a 
vital  distinction  between  the  dealings  that 
should  exist  in  public  affairs  and  those  that 
actually  exist  in  private  matters  involving  the 
purchase  and  sale  of  property.  In  the  latter 
case,  the  buyer  usually  takes  every  possible 
r.dvantage  of  the  helplessness  of  the  seller. 
Is  the  seller  ignorant?  See  that  he  remains 
so.  Is  the  seller  hard-pushed  for  money? 
Grind  down  the  price  accordingly.  Does  the 
seller  offer  goods  which  are  a  bit  shop-worn? 
Dwell  on  that  fact,  to  the  exclusion  of  all 
else.  Such  are  the  tradesman's  arts,  and 
such,  the  writer  fears,  have  been  the  arts  of 
some   appraisers  of   public   service  property. 

The  writer  believes  that,  under  one  form  of 
agreement  or  another,  nearly  every  kind  of 
public  service  can  be  more  economically  and 
better  performed  by  a  public  service  corpora- 
tion than  by  the  public  itself  through  em- 
ployes directly  hired.  But  if  America  is  not 
to  pass  speedily  into  Government  ownership 
and  operation  of  all  public  utilities,  there  must 
be  a  pronounced  change  of  attitude  on  the 
part  of  the  public  toward  capital  now  invested 
in  public  service  corporations.  Even  as  en- 
gineers, we  are  apt  to  be  unconsciously  in- 
fluenced in  our  attitude  toward  public  service 
corporations,  not  only  because  of  the  present 
public  attitude,  but  because  we  are  often  put 
to  great  inconvenience  by  the  ill-considered 
resistance  of  the  corporations  whose  property 
we  are  called  on  to  appraise  for  the  public. 
Our  duty  plainly  consists,  first,  in  regarding 
a  public  service  corporation  as  a  pulilic  agent. 
and.  second,  in  allotting  sucli  values  lli.at  tbi^ 


public  agent  will  receive  a  full  and  fair  re- 
turn for  every  dollar  judiciously  and  honestly 
spent  in  building  and  developing  its  property. 
In  carrying  out  this  plan,  the  writer  finds  it 
wise  to  study  the  entire  financial  history  of  a 
corporation,  going  carefully  through  both  the 
construction  accounts  and  the  operating  ac- 
counts  from   the   beginning. 

The  desirability  of  analyzing  tlie  actual 
costs  of  construction,  betterment,  and  opera- 
tion of  public  service  corporations,  prepara- 
tory to  estimating  the  cost  of  reproduction, 
cannot  be  too  strongly  urged  upon  appraisers. 
Unfortunately.  many  corporations  refuse 
access  to  their  records,  or  claim  that  the  rec- 
ords are  too  incomplete  to  be  of  value.  How- 
ever, when  they  realize  that  from  those  very 
records  can  be  deduced  one  of  the  largest 
items  of  cost  of  reproduction,  namely,  the 
item  of  development  expense,  they  are  cer- 
tain to  show  as  much  willingness  as  they 
now  show  aversion  to  disclosing  their  records. 

The  writer  has  recently  completed  an  ap- 
praisal of  a  street  railway  system,  the  mana- 
gers of  which  placed  at  his  disposal  the  en- 
tire accounting  and  engineering  records.  From 
these  the  development  expense  was  deduced, 
and  forms  an  item  which  can  be  demon- 
strated in  Court,  if  need  be,  instead  of  being 
the  subject  of  unsupported  "expert  testi- 
mony." As  far  as  the  writer  knows,  this  is 
the  first  time  that  a  street  railway  corporation 
has  voluntarily  opened  all  its  books  for  use 
in  an  appraisal  which  may  be  made  public. 
May  it  not  be  one  of  the  harbingers  of  a 
far-sighted  action  on  the  part  of  public  serv- 
ice corporations,  which  will  result  eventually 
in  eliminating  entirely  the  hostile  attitude  o' 
the  public  toward  its  accredited  agents? 

Reverting  again,  and  finally,  to  the  question 
of  development  expense,  it  will  be  seen,  after 
study,  that  the  method  of  deducing  it  from 
the  accounting  records  provides  for  every 
possible  item.  The  cost  of  advertising,  the 
cost  of  colonization,  and  canvassing  by  agents 
engaged  in  building  up  the  business  tributary 
to  the  corporation,  the  cost  of  developing  an 
efficient  business  organization  and  an  efficient 
plant — every  possible  item  of  developing  the 
business  finds  accurate  record  in  the  develop- 
ment expense  deduced  from  the  accounting 
records  as  outlined.  This  may  not  be  appar- 
ent at  first  glance,  but  a  little  consideration 
proves  it  to  be  so.  If,  for  example,  $'20,000 
has  been  spent  annually  for  ten  years  in  ad- 
vertising to  secure  business,  the  operating  ex- 
penses have  been  increased  exactly  $20,000 
for  each  of  the  ten  years.  Consequently,  the 
annual  deficit  below  a  "fair  return"  on  the  in- 
vestment has  been  made  $20,000  greater  each 
year  than  it  would  have  been  had  no  expense 
for  advertising  been  incurred.  In  other 
words,  the  deficit  below  a  "fair  return,"  which 
is  the  development  expense,  shows  automat- 
ically the  amount  spent  for  every  such  item 
as  advertising.  The  writer  regards  this  auto- 
matic register  of  development  expenses  as 
being  one  of  the  most  important  features  of 
his  method  for  determining  such  expense.  It 
removes  the  entire  problem  from  the  realm 
of  guesswork  and  expert  testimony,  and  makes 
it  a  proljlem  in  engineering  economics.  It  in- 
volves no  question  as  to  whether  or  not  the 
existing  rates  charged  for  frei.ght.  or  for 
any  other  service,  are  fair. 


EARTH        AND        ROCK        SECTION 


Methods  and  Progress  of  Drilling    at 
the   Wabana    Iron    Mines;    Con- 
struction of  the  Submarine 
Tunnel.-'' 

On  the  eastern  coast  of  W  u  ti>undlaiid  lies 
Bell  Island,  the  site  of  the  Wabana  Iron 
Mines.  Forty  years  ago  the  presence  of  the 
iron  ore  deposits  was  revealed  liy  accident,  but 
t    was   not   until    1803   thai    any   attempt    was 

•Re-arranged  from  an  artiolo  liv  1  r.  W.  Btiker 
in   "Xrine  an<1   Quarry." 


made  tn  explore  or  develop  them.  Investiga- 
tion was  begun  at  that  time  by  the  Nova  .Scotia 
Steel  &  Coal  Co..  Ltd.,  which  resulted  in  the 
lease  and  eventual  inirchase  of  the  deposits. 
In  the  course  of  the  work  it  was  gradually 
established  that  the  iron  which  outcrops  on 
the  Island  was  only  tin-  fringe  of  great  de- 
posits under  Conception  Hay.  To  open  tliese 
deposits  a  subni;irine  slope  was  started  in 
1906,  which  has  been  driven  nearly  7.000  ft. 
from  high  water  mark  and  has  shown  that 
the  iron  improves  in  quabty  and  thickness  as 
it  get-  deeper. 


Land  U'oil;. — The  work  of  the  company  be- 
gun in  1895  was  at  first  only  open  cut  mining, 
but  in  1II02  two  slopes  were  begun.  Both 
slopes  were  sunk  at  a  considerable  height 
above  tide  water,  and  one  was  driven  out  on 
the  shore,  tliiis  forming  an  adit.  The  slopes 
were  carried  from  «  to  10  ft.  in  height,  and 
17  to  20  ft.  wide,  in  two  sections,  a  14-ft. 
heading  and  a  side  slice  0  ft.  wide.  The 
sketch  shown  in  Fig.  1  indicates  the  method 
of  drilling  in  the  8-ft.  ore.  Another  line  of 
holes  is  put  in  when  the  ore  is  10  ft.  high. 
The  center  cut  holes  are  about  7  ft.  deep,  and 
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the  rib  holes  6  ft.  All  holes  are  bottonieil 
with  a  diameter  of  1%  ins.,  and  IVj-in.  oO  per 
cent  dynamite  is  used  for  blasting. 

The  ground  drilled  is  red  hematite  iron  ore 
and  the  scams  or  beds  are  interslratitied  with 
sandstones  and  shales  of  the  formation  with  a 
common    dip   and    strike,    the     former      being 


r-60--- 


k!0 


Side  Slice 

^\ 

\ 

6- 

^^0 

.',' 

•/ 

-^.' 

JO 

Fig.   1. 


abont  8°.  The  ore  breaks  up  in  "blocky"  or 
rhombohedral  shapes  and  causes  trouble  in 
drilling  uppers,  since  the  hole  has  a  constant 
tendency  to  run  out  of  line,  requiring  fre- 
quent changes  in  the  position  of  the  drill  on 
the  column.  There  is  just  enough  moisture  in 
the  ore  to  make  the  cuttings  ball  up  and  pack 
behind  the  bit.  The  wet  or  down  holes,  how- 
ever, are  fairly  easy  to  drill.  Sullivan  UD, 
3-in.  differential  valve  piston  drills  are  used 
exclusively  by  the  Scotia  company,  and  fifty 
are  now  in  operation. 

In  the  Scotia  vein  the  drills  are  mounted 
on  single  screw  columns  without  arms,  but  in 
the  submarine  slope  and  in  the  14-ft.  bed  of 
the  Dominion  company,  the  double  screw 
column  with  arm  is  preferred.  Tripods  are 
used  in  open  cut  work,  and  in  driving  raises 
or  break-throughs  underground. 

Engi.\eering-Contr.'\cting  for  February, 
1906,  contained  an  account  of  the  bonus  sys- 
tem used  on  this  work,  and  comparative  re- 
ports of  the  efficiency  of  drilling  under  the 
bonus  system  and  under  the  ordinary  day 
labor  system  which  had  previously  been  in 
force.  The  rate  paid  the  drillers  was  1-3  cts. 
per  hour  and  for  the  helpers  12%  cts.  per 
hour.  Following  are  the  records  for  the 
months  of  October,  1904.  and  .\ugust,  1905: 

Oct.,  1904.  Aug..  1905. 

Drill  days  (10  lirs.) 340  372 

Total    ft.    drilled 19.943  25.711 

Ft.   per  day oS.G  69 

Output    (long-   tons) 8,911  16,571 

Tons  per  ft.  drilled .44  64 

Tons  per  drill  per  day 26.2  44.5 

Dynamite    used 13.816  13.696 

Tons  per  lb.  dynamite 0.64  1.20 

Drill    repairs    total $20.76  $169.15 

Drill  repairs  av.   per  dav. .       $  0.061  $        454 

Drill  repairs  per  mo %  1.386  $  12.26 

Note. — 1  ton  of  this  ore  equals  about  1.57 
cu.  yds. 

The  average  cost  of  drill  repairs  was  $-5.3.5 
per  month  per  drill  for  the  year.  One  man 
at  $1.7-5  per  day  repaired  the  2.5  drills  in  use. 

Comparing  the  drill  sheet  for  October,  1904, 
with  that  for  .'\ugust.  190-5,  we  see  that  each 
drill  averaged  .58.6  ft.  per  dav  in  October, 
ISKH.  as  compared  with  69  ft.  in  August.  190-5. 
This  is  an  increase  of  nearly  18  percent,  but. 
excellent  as  this  increase  is,  it  is  not  so  strik- 
ing as  the  increase  in  the  number  of  tons  of 
ore  broken  down  by  each  drill.  In  October, 
1904,  each  drill  averaged  26.2  tons  per  day. 
while  in  August,  190-5,  each  drill  averaged 
44.5  tons  per  day — an  increase  of  nearly 
70  per  cent.  The  increase  in  output  was  not 
obtained  at  the  expense  of  more  dynamite. 
for  in  1904  only  .64  tons  of  ore  were  broken 
per  Ib.^of  dynamite  as  compared  with  1.2  tons 
in  1905.  This  has  been  accomplished  bv  re- 
quiring the  drillers  to  pay  more  attention  to 
placing  the  holes  as  accurately  as  possible,  to 
give  the  dynamite  the  best  leverage ;  i.  e..  to 
cut  holes  to  meet  within  about  20  ins.  and  not 
overburden   the    side   holes. 

The  records  of  this  work  4  years  later,  for 
1909,  shows  how  uniform  the  work  has  been 
under  the  bonus  system.' 

Mine  No.  I.   Mine  No.  2. 
1909.  1909. 

Drill  days   3.4.')S  4  739 

Total   ft.   drilled 251. .■>2]  3''3'337 

Av.   ft.   drilled  per  dpy 72.7  68  2 


Output,   long  tons .149,804  207,020 

Tons  per   It.  drilled .59  ,1)4 

Tons  per  drill  per  day 43.3  13.6 

Drill    repairs $547.66  $805.66 

Drill   repairs   per  day 0.15  0.17 

Di'ill    repairs  per  ft.  drilled.         .0021  .0024 

The  driir  repairs  shown  here  are  more  uni- 
form than  shown  in  the  previous  records,  and 
average  less  per  month  per  drill  than  the  pre- 
\ious  figure,  $5.35. 

Before  being  sent  underground,  all  drills 
are  tested  to  determine  the  force  of  the  blow, 
so  that  an  efficiency  rating  can  be  assigned 
each  machine.  The  testing  machine  is  the 
invention  of  Mr.  .'\.  R.  Chambers  of  the  Sco- 
tia company.  It  consists  of  a  Sullivan  3-in. 
drill,  to  the  piston  of  which,  the  piston  of  the 
drill  under  test  is  clamped.  .'\  system  of  pipes 
and  gages  shows  the  relative  efficiency  of  the 
new   drill. 

All  drill  steel  is  sharpened  in  a  drill  sharp- 
enin.g  machine  whose  striking  parts  arc  made 
up  of  two  Sullivan  "UD"  drills.  This  and  the 
testing  machine  are  located  in  the  company's 
very  complete  machine  shop,  near  the  No.  2 
mine. 

.A.ir  pressure  for  the  drills  is  80  lbs  at  the 
receivers,  but  at  the  ore  faces  is  actuailv  about 
70  lbs. 

Submarine  Work. — About  1905  the  possibili- 
ties of  developing  the  submarine  areas,  began 
to  attract  the  attention  of  the  Scotia  company. 
Further  additions  to  its  underwater  holdings 
were  secured,  until  it  owned  35  sq.  miles  of 
submarine  areas 

The  company  decided  to  drive  a  pair  of 
slopes  to  these  areas  and  the  work  was  com- 
menced in  May,  1906.  It  was  known  that  at 
distances  of  about  250  and  1,000  ft.  respect- 
ively, serious  faults  would  be  encountered,  so 
it  was  not  considered  advisable  to  make  any 
e.xpenditure  for  plant  until  these  had  been 
passed  successfully.  The  following  description 
of  the  first  4.000  ft.  of  this  slope  is  abstracted 
from  a  paper  presented  by  Messrs.  R.  F.  and 
.•\.  R.  Chambers  before  the  Canadian  Mining 
Institute,  early  in  1909. 

In  August  the  first  fault  was  encountered. 
Fortunately,  although  this  dislocation  amount- 
ed to  an  upthrow  of  29  ft.,  with  only  85  ft. 
of  strata  intervening  between  the  workings 
and  the  bottom  of  the  ocean,  the  volume  of 
water  was  trifling.  From  a  study  of  the  rock 
structure  on  the  land  it  was  fairlv  evident  that 


A-l 
A  Z 

A3 
A-4 
A-5 


B3f--f- 

i  u 


// 

El  ^  Fl 

G-I^HI 

-^F2 

gT'^'^ 

''<■' 

'^-^,fH3 

\^ 

// 

1' 

1\        \ 

'        /. 

D-/ 
DZ 

D3 
D4 
D-5 


might  occur.  With  the  increased  depth,  how- 
ever, a  corresponding  increase  in  firmness  was. 
found  and  the  clay  encountered  in  previous 
laidts  was  not  met  here.  The  slope  was  con- 
tinued in  the  strata  overlying  the  ore,  but 
on  an  increased  grade  for  400  ft.  where  ore 
was  again  entered,  having  a  normal  thickness 
and  a  normal  dip  of  12  per  cent.  The  grade 
was  made  20  per  cent,  by  which  trinnniug  will 
subsequently  be  reduced  to  18  per  cent.  For 
this  !<"!  fl.  the  effects  of  the  fault  were  noticed 
in  the  increased  tenderness  of  the  roof,  neces- 
sitating timbers  being  placed  skin  to  skin; 
and  in  the  amount  of  water  dripping  from 
above.  The  total  quantity  of  water,  however, 
was  in  no  way  formidable. 

Method  of  H'oybing. — Three  8-hour  shifts 
were  worked  on  the  submarine  slopes.  When 
the  air  was  cleared  of  smoke  from  the  last 
shot,  the  drillers  and  loaders  proceed  to  the 
lace.  The  drillers  and  their  helpers  assemble 
the  drills  and  columns,  while  the  loaders 
throw  back  the  ore  from  the  face,  i'he  drills, 
of  which  there  are  two  on  this  shift,  are  then 
set  up  4  ft.  from  the  face  and  about  20  ins. 
from  the  rib  or  side,  and  each  driller  puts  in 
five  12-ft.  center  cut  holes,  B-1,  2,  3,  4,  5  and 
C-1.  2.  3,  4,  5  respectively  (see  Fig.  2),  com- 
pleting the  round  in  about  6  hours.  The  holes 
are  blown  out  with  compressed  air  when  the 
shift  is  completed,  .\fter  having  cleared  away 
the  face  for  the  drillers  the  six  loaders  clear 
off  the  track,  run  in  a  trip  of  three  cars  and 
load  the  ore  thrown  up  the  slope  by  the  pre- 
vious blast,  which  sometimes  is  100  ft.  from 
the   face. 

When  the  ore  is  reduced  to  a  heap  behind 
the  drillers,  one  car  only  is  used,  and  the 
loaders  relie\e  each  other,  car  about,  three  at 
a  time.  The  loaders  generally  finish  at  the 
same  time  as  the  drillers  and  40  to  50  tons  is 
an  average  shift's  work. 

The  blasters  then  load  the  holes  drilled  with 
7  lbs.  of  50  per  cent  dynamite  in  each,  tamp- 
ing them  securely  with  paper  cartridges  of  clay 
prepared  for  the  purpose.  After  the  wires 
and  blasting  machinery  are  tested  for  strength 
and  circuit  the  round  is  fired.  If  the  work 
has  been  done  correctly,  the  center  cut  will 
be  taken  out  as  shown  in  the  sketch,  and  the 
ore  thrown  well  up  the  slope.  Owing  to  the 
heavy  burden  on  these  holes  they  will  be  only 
about  half  shot  out.     A  little  high  pressure  air 
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this  upthrow  would  be  followed  by  a  corre- 
sponding downthow  running  N.  E. — S.  W., 
after  driving  about  800  ft.  approximately  at 
right  angles  to  the  first  fault  encountered.  It 
was  consequently  decided  to  continue  the 
slope  in  the  strata  underlying  the  ore  in  order 
to  maintain  as  uniform  a  grade  as  possible. 
The  wisdom  of  this_  course  was  verified  by 
encountering  the  ore  beyond  the  second  fault 
at  the  distance  and  height  expected,  and  of 
greater  thickness.  This  fault  was  more  se- 
rious, containing  7  ft.  of  clayey  decomposed 
rock  and  an  increased  flow  of  water.  The 
soft  ground  w-as  handled  by  careful  spiling  and 
the  water  was  easily  handled  by  two  No.  6 
Cameron  pumps.  The  quantity  did  not  ex- 
ceed .50  gals,  per  minute. 

Beyond  this  second  fault  no  serious  difficul- 
ties were  encountered  for  a  fin'ther  distance 
of  1.800  ft.,  at  which  point  a  downthrow  fault 
of  26  ft.  was  reached.  The  cover  had  in- 
creased to  a  total  of  293  ft.  and  in  conse- 
quence a  greater  feeling  of  secttrity  was  felt 
in    providing   against    any      difficulties      w-hich 


-i        JL. 

///=^//--///S///S///= 


Side  Elevation 


DnII 
Column5\- 


W =///=///;!'  ///^///=//A 


-V^" 


■^sag^i^gAmi^ii 


l's-11'.ei^- 

^  |.  Holes  I z' long-' 
E 


Plan 

Fig.  2. 

is  turned  on  at  the  face  inunediately  after  the 
blast,  and  the  exhaust  fans  speeded  up.  In 
the  course  of  a  short  while,  the  air  at  the 
face  IS  quite  clear,  and  while  still  a  little 
warm,  work  can  be  resumed. 

The   next   shift    then   begins,   loaders   clear- 
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iiig  face  as  before.  The  regular  drillers  now 
'  set  their  bars  4  ft.  back  from  the  face  and  as 
'  close  to  the  rib  as  possible,  and  drill  holes 
A-1,  2,  3.  4,  5,  and  D-1,  2,  3,  4,  5,  12  ft.  deep. 
In  addition  to  these,  two  spare  drills  are  set 
up  in  the  cut  and  drill  holes  E-1,  2,  3,  and  F-1, 
2,  3,  and  G-1,  2,  3,  H-1,  2,  3,  respectively  (3  ft. 
deep.  As  the  extra  drills  do  not  come  on  the 
same  shift  each  time,  there  are  two  spare 
drillers  on  each  shift  who,  when  not  at  this 
work,  repair  and  advance  ventilating  pipes, 
swinging  Sampsons,  and  other  odd  jobs. 

The  order  of  blasting  is  now  more  elaborate 
than  on  the  previous  shift,  and  on  the  care 
taken  in  this  work  greatly  depends  the  ad- 
vance to  be  gained. 

They  first  load  and  fire  holes  F-1,  2,  3,  and 
G-1,  2,  3,  three  pounds  to  a  hole.  Next  they 
fire  the  old  bottoms  of  holes  B-1,  2,  3,  4,  r>, 
and  C-1,  2,  3,  4,  5,  with  3  to  -"i  lbs.  each,  ac- 
cording to  necessitv.  The  third  round  is  E-1, 
2,  3,  and  H-1,  2,  3,  5  lbs.  to  a  hole,  and  finally 
A-1,  2,  3,  4,  0  and  D-1,  2,  3,  4,  5,  are  fired, 
5  lbs.  to  a  hole.  This  makes  a  total  of  about 
200  lbs.  of  50  per  cent  dynannte  to  an  ad- 
I  vance  of  8%  to  9  ft.  according  to  the  success 
of  the  work  done. 

The  method  of  using  short  bars  and  setting 
up  the  drills  on  top  of  the  ore  heap  was  at 
first  tried  and  practiced  for  some  considerable 
time,  but  it  was  found  that  while  saving  a 
good  deal  of  time  in  handling  the  ore,  in  the 
long  run  it  did  not  pay. 

The  storage,  thawing  and  distribution  of  the 
explosives  for  both  the  mines  and  the  sub- 
marine slope  are  carried  on  at  a  central  sta- 
tion which  comprises  a  small  magazine,  thaw- 
ing house,  with  detached  boiler  room,  and  a 
shed  for  testing  detonators,  located  at  conve- 
nient distances  apart. 

The  thawing  is  carried  on  in  a  small  stone 
building  brick  lined  and  wood  faced  inside, 
with  an  air  space  between  the  brick  and  stone, 
and  the  building  is  provided  with  a  large  en- 
try for  the  reception  and  disposal  of  the  ex- 
plosive. It  is  heated  by  the  ordinary  hot 
water  system,  but  the  radiators  are  closed  in 
wooden  boxes  to  prevent  accidental  contact 
with  the  explosives. 

The  various  blasting  crews,  wiremen, 
thawers.  magazine  storekeeper,  and  detonator 
tester,  are  all  under  the  supervision  of  an  ex- 
plosive inspector,  who  constantly  inspects  all 
operations  connected  with  the  use  and  disposal 
of  all  explosives,  .and  who  immediately  re- 
ports to  the  underground  manager  any  unus- 
ual occurrence,  and  if  possible,  the  cause  of 
the  same. 

Plant. — Sullivan  "UD"  rock  drills  are  used 
in  the  slope.  Compressed  air  at  80  lbs.  re- 
ceiver pressure  is  supplied  to  the  drills  and 
pumps  m  both   the  slope  and  in  the   working 


mines  by  two  cross  compound  steam  two-stage 
air  compressors  and  one  straight  line  com- 
pound steam  and  two-stage  compressor,  hav- 
ing a  total  capacity  of  7,200  cu.  ft.  of  free  air 
per  minute.  This  plant  also  drives  small 
hoists   underground,  ami   the   fan  engines. 

The  air  pressure  which,  as  stated,  is  80  lbs. 
at  the  receiver,  is  only  about  00  lbs.  at  the 
present  distance  to  the  face — between  7,0U0 
and  8,000   ft. 

The  cars  used  are  of  itO  cu.  ft.  capacity  and 
carry  about  1.7  to  l.S  of  (jre.  They  are  run 
on  28  lb.  rails,  except  near  the  face,  wiiere  a 
temporary  track  of  18  lb.  rails  is  used.  The 
gage  is  2   ft. 

The  ventilating  plant  consists  nf  one  4-ft. 
and  two  3-ft.  Sturtevant  fans.  The  4-ft.  fan 
is  direct  connected  to  a  vertical  air  driven 
fan  engine,  and  is  located  near  the  upper  part 
of  the  slopes,  just  at  the  bottom  of  the  present 
workings  of  the  No.  2  Mine,  of  which  the 
slopes  are  a  continuation.  This  fan  is  placed 
in  the  air  course,  and  is  operated  exhausting. 
The  two  3-ft.  fans  are  placed  as  described 
below. 

The  intention  was  to  sink  the  slope  by 
double  entry.  In  practice,  however,  it  was 
found  that  the  tendency  was  to  place  chief 
importance  upon  the  slope  farther  advanced, 
with  the  result  that  it  finally  exceeded  the 
secondary  or  ventilating  slope  by  a  distance 
of  2,900  ft.  To  provide  for  ventilating  this,  long, 
single  slope,  spiral  riveted,  galvanized  pipe 
was  used,  and  was  connected  with  two  blow- 
ers so  they  could  be  used  either  as  blowers 
or  exhausters.  One  of  these  was  placed  at  the 
upper  end  of  the  pipe  and  the  other,  reinforc- 
ing it.  about  1,000  ft.  further  down.  This 
first  pipe  used  was  15  ni.  inside  diam.  and 
was  found  to  be  too  small  to  give  entirely  sat- 
isfactory results.  Below  the  lower  fan  18-in. 
pipe  was  installed,  which  still  continues  to 
give  a  plentiful  supply  of  air  at  7,000  ft.  to  the 
face  of  the  slope.  On  account  of  the  blast- 
ing the  pipe  cannot  be  laid  nearer  than  150  ft. 
of  the  face,  but  not  inconvenience  whatever  is 
felt. 

The  air  line  is  8  in.  in  diam.  as  far  as  the 
workings  in  No.  2  mine  and  to  the  large 
Jeanesville  putiip,  and  5  ins.  for  the  rest  of  the 
submarine  slope.  The  water  discharging  line 
is  6  ins.,  being  double  from  the  large  pump 
to  the  surface.  The  pipes  are  periodically 
tested  as  follows  :  All  pipe  ends  are  carefully 
closed  as  near  to  the  drills  as  possible,  and  a 
pressure  gage  is  connected  to  the  section  to 
be  tested.  The  section  is  then  filled  from  the 
mains,  and  the  supply  valve  closed.  The  air 
in  the  line  is  then  released  until  the  gage 
reads  50  lbs.  The  time  is  taken  and  the 
pressure  allowed  to  drop  by  leakage  until  it 
reaches  40  lbs.,  when  the  time  is  again  taken. 


The  loss  in  cu.  ft.  of  air  will  be  approximate- 
ly half  the  volume  of  the  pipe  tested.  This 
divided  by  the  time  will  give  the  loss  per 
minute.  As  the  amount  of  pipe  in  each 
section  is  not  often  changed  this  information 
is  readily  available.  The  conditions  with  the 
exception  of  the  time  will  be  practically  con- 
stant. The  pipe  fitter  is  thus  constantly  famil- 
iar with  the  condition  of  his  pipes.  Correc- 
tions for  temperature  would  be  necessary  for 
accurate  results  but  in  practice  are  not  needed. 

Dams. — To  protect  No.  2  Mine  from  possi- 
ble inundation,  sites  for  dams  were  construct- 
ed at  a  point  situated  vertically  below  high 
water  mark.  When  approaching  this  point  the 
face  was  narrowed  to  6  ft.  and  then  gradually 
widened  again,  forming  a  V.  No  reduction 
was  made  in  the  height.  The  sides,  top  and 
bottom  were  lined  with  concrete.  A  small 
pipe  was  placed  in  the  roof  as  an  outlet  for 
air  when  the  pressure  should  come  on  the 
lower  side  of  the  dam,  and  capacious  air  and 
water  pipes  were  built  in  the  floor.  Timbers 
to  fill  the  opening  were  made  of  lOxlO-in. 
pine,  tapering  to  6x6-in.  and  piled  at  the  mouth 
of  the  slope — in  the  same  position  that  they 
would  occupy  in  the  dam — and  carefully  pro- 
tected from  the  weather. 

Telephones  are  installed  in  the  slopes  con- 
necting, through  a  central  office,  with  all  parts 
of  the   works. 

Efficient  and  modern  electric  pumps,  fans, 
hoists,  and  other  devices  are  installed  and  the 
equipment  of  these  mines  is  considered  un- 
surpassed. 

The  progress  of  the  submarine  tunnel  work, 
up  to  December,  1910,  was  as  follows  : 

Slope  commenced  Mav  21,  ISOii.  Feet. 

Distance  driven  to  Dec.  31.  190<; 704.6 

Distance  driven  to  Dec.  .3n.  1007 1.916.1 

Distance  driven  to  Dec.  24.  1908 3,965.0 

Distance  driven  to  Dec.  30.  1909 .5,400.4 

Distance  driven  to  Dec.   17.  1910 6.S15.62 

(at   a   depth  of  1.300   ft.   below   the   sur- 
face of  the  ocean.) 
The    month    of   least    advance    was    Aug., 

1907,   in  passing  first  fault,   or 42.5 

The  month  of  greatest  advance  was  Nov.. 

190S.    or    247.81 

In  the  4  weeks  from  the   16th  of  Nov.   to 
the  14th  of  Dec.   1910,  an  advance  was 

made  01    270.1 

In  week  ending  Jan.  23,   1909.  an  advance 
was  made  of  74 

This  gives  a  record  of  11%  ft.  per  day  for 
a  month  and  of  12.1  ft.  per  day  for  a  week. 
The  size  of  excavation  for  this  driving  was 
13   to    15   ft.   wide   by  8   ft.   high. 

As  the  work  proceeded  it  was  ascertained 
by  diamond  drilling  that  the  lower  bed  had 
increased  very  greatly  in  both  thickness  and 
richness.  .\t  the  outcrop,  this  seam  was  about 
11  ft.  high,  but  it  increased  gradually,  and 
after  passing  the  faults  had  more  than 
doubled. 
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The   Development  of  a    Road    Main- 
tenance System  for  Menominee 
County,  Michigan.* 

The  County  Road  Commissioners  of  Me- 
nominee County,  Michigan,  started  the  de- 
velopment of  a  maintenance  system  in  the 
spring  of  1909  which  promises,  when  all  de- 
tails have  been  worked  out,  to  be  an  economi- 
cal method  of  doing  the  repair  and  minor  im- 
provement work  on  the  county  road  system. 

The  Commissioners  have  under  their  charge 
150  miles  of  road  open  to  traffic.  Of  this 
about  one-fifth  is  of  gravel  road  or  better ; 
the  remainder  is  of  various  .grades  of  earth 
roads  and  offers  problems  in  maintenance  of 
every  kind  of  bed  from  loose  yellow  sand  to 
a  clay-sandstone  hardpan.  The  county  is, 
roughly  the  shape  of  an  Indian  arrow  head  and 
the  road  system  lies  on  the  major  axes  and 
parallels  the  edges  of  such  shape.  The  county 
seat  is  at  the  lower  end  of  the  county,  wdiich, 
as  will  be  seen,  makes  a  bad  lay  out  to  handle 
work   from  the  county  officers  headquarters. 

•A  report  of  K.  I.  Sawyer,  County  Road  Engi- 
neer. 


In  the  inception  the  system  of  maintenance 
was  intended  to  do  away  with  the  large  or- 
ganization and  camp  expenses  and  the  ex- 
penses incurred  in  sending  men  a  long  dis- 
tance to  do  repair  work ;  to  this  end  in  the 
year  1909  the  county  was  flistricted  and  a 
foreman  appointed  for  each  six  miles  or 
thereabout.  No  attempt  was  mailc  the  first 
year  to  change  the  character  of  the  work 
done  or  the  methods  generally  used  in  main- 
taining roads,  but  all  foremen  were  so  se- 
lected that  they  could  work  on  any  part  of 
their  district,  put  in  full  timi-  anil  live  at  home. 
The  foremen  in  all  instances  picked  their  own 
crews  and  were  directly  responsible  to  the 
engineer,  who  in  turn  was  under  the  Board 
of  County  Road  Commissioners. 

In  1909  each  foreman  turnpiked  his  section 
with  a  road  machine,  raked  and  otherwise  re- 
paired the  road  bed  in  his  district  and  the 
organization  was  such  that  two  such  crews 
were  at  work  all  the  lime,  the  machine  being 
passed  from  section  to  section.  It  took  the 
entire  spring  to  repair  the  ro.id  bed  and  the 
machines  were  kept  busy  until  the  middle  of 
July  by  which  time  iti  several  districts  the 
road   bed    was   so   thor.^'.i-jhly   baked    that   the 


work  should  at  least  be  calleil  questionable. 
Besides  this  method  on  the  earth  roads,  on 
one  stretch  of  the  macadam  the  foreman  did 
repairing  by  the  patch  method.  .\!1  bridges 
and  culverts  were  kept  in  repair  during  the 
season  by  the  district  foremen.  Below  are 
given  a  summary  of  costs  taken  from  the 
maintenance  report  for  lOoO. 

Total    cost   of   mainten.anoe  of   road   bed 

including  culverts,   etc .$2,449.27 

Miles  covered,   maintenance  of  i-oad   bei.l 

including  culverts,   etc 70.5 

Average  cost  per  mile  of  m.-iinteuaucc:'  of 

road  bed  including  culverts,   etc 34.73 

Total    cost    of   i-oad    ni.achine    work    and 

raking    1,03.5.55 

Miles    covered,    road    inachin*.'    work    and 

r.xking    C2.5 

Average  cost  per  mile  of  roaii    mnrhine 

work  and    raking 26.17 

Other  maintenance  work  (mostly  ii:itrh- 

ing)     102.07 

In  1909,  no  attempt  was  made  tn  Ii.hvc  such 
work  cover  the  road  sides  and  ditches.  It 
will  appear  from  the  above  fi.gures  that  of  the 
entire  amount  spent  for  maintenance  of  the 
road  bed  more  than  three- fourths  was  for 
road  machine  work,  or  to  put  it  plainly,  for 
work  of  a  purely  tem])orary  nature  and  having 
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no  lasting  btnelit  to  tlio  road,  if  iiuloccl  it  was 
not   in  some  instances  detrimental. 

In  1910  the  maintenance  .system  was  re- 
organized with  the  intent  to  eliminate  as  big 
a  proportion  of  the  temporary  work  as  pos- 
sible. .\s  such  work  was  going  to  be  partly 
of  an  experimental  character,  only  the  more 
important  roads  were  included  in  the  system. 
Before  the  snow  left  in  the  spring,  the  roads 
so  included  were  divided  into  "sections"  which 
varied  in  length  from  four  to  eight  miles,  an 
attempt  being  made  to  have  a  section  cover 
only  a  certain  class  of  road  bed ;  for  example, 
section  one  was  all  clay  hardpan.  section  nine 
all  macadam,  etc.  A  foreman  was  appointed 
for  each  section,  supplied  with  tools  and  given 
the  general  plan  of  work  for  the  season  before 
the  road  work  started.  Kach  foreman  on  an 
earth  or  gravel  section  was  supplied  amjong 
other  tools  with  a  drag  or  float.  Immediate- 
ly, on  the  melting  of  the  snow,  all  sections 
of  the  road  were  dragged,  getting  the  general 
shape  of  the  bed  while  it  was  soft  from  the 
melting  frost.  .-\  few  days  later  the  dragging 
was  repeated  so  as  to  keep  the  road  to  proper 
shape  as  it  settled  and  hardened,  and  there- 
after each  foreman  dragged  his  section  after 
every  rain  which  rendered  the  roadbed  soft. 
No  attempt  was  made  to  rake  the  road  until 
it  had  dried,  this  allowed  traffic  to  break  up 
any  lumps  formed  and  remove  any  earth 
sticking  to  stones.  The  work  in  the  e.irly 
spring  took  from  two  to  four  turns  (round 
trips  of  the  drag)  for  each  dragging  but  dur- 
ing the  summer  one  turn  was  sufficient.  None 
of  the  sections  required  more  than  an  oc- 
casional raking  of  a  few  patches  after  the 
second  dragging. 

The  sections  covering  the  macadam  road 
were  handled  by  the  patrol  method.  The  re- 
pair material  for  all  work  over  three  miles 
from  the  crushing  plant  being  placed  in  stock 
piles  along  the  roadway  and  ofT  the  bed. 

Besides  the  roadbed  work,  each  foreman 
kept  the  culverts  and  bridges  on  his  section  in 
good  repair,  replacing  such  as  were  dangerous. 
Painted  all  bridges,  cut  the  brush  and  weeds 
over  the  right  of  way  and  on  two  of  the  sec- 
tions overhauled  and  completed  the  drainage 
system.  This  drainage  work  is  to  be  extended 
a  few  sections  each  year  as  the  county  can 
stand  the  outlay  and  all  systems  completed  are 
to  be  kept  up  by  the  section  men.  Besides  this 
most  of  the  sandy  sections  were  graveled  with 
a  light  coat  of  gravel  and  an  attempt  made 
to  improve  the  system  as  a  whole  by  the  main- 
tenance work.  A  few  figures  taken  from  the 
report  for  1910  are  given  below. 
Total   cost  of  work   liandled  bv  section 

system     $3,62.3.15 

Miles  covered  by.  section  system 72.5 

Maintenance  other  roads 1.05S.74 

Miles  covered  on  maintenance  of  other 

roads    30.0 

Total  cost  maintenance  of  road  bed  by 

,   section    system    ".  2,060.64 

Miles   covered  on   inaintenance  of  road 

bed   by   section   system 72.5 

Average   cost  per  mile   of   maintenance 

of  road  bed  by  section  system 2S.42 

.\vpr:ige  cost  per  mile  raking  and  drag- 
ging  for   season S.65 

Average    cost    per    mile    dragging    per 

turn     0.925 

.Average  cost  per  mile  raking  per  time  1.29 
Brushing    and    cutting    weeds    on    sec- 
tional    system 1.161.28 

Miles     covered     brushing     and     cutting 

weeds  on  sectional   system 72.5 

Improving  drainage  system  on  sectional 

system     421.31 

Graveling,    patching,    etc..    on    sectional 

system     816.21 

The  organization  for  handling  the  work  in 
1910  was  practically  the  same  as  for  1909; 
that  is  the  foreman  picked  his  own  crews,  was 
answerable  direct  to  the  Engineer,  who  in 
turn  w-as  under  the  Board  of  County  Road 
Commissioners.  In  addition  to  the  inspections 
of  the  Engineer  and  as  an  aid  in  such  work, 
each  foreman  was  required  to  sulnuit  a  week- 
h-  time  and  report  card.  These  reports  were 
on  blanks  printed  on  the  back  of  an  addressed 
post  card  and  so  arranged  as  to  file  in  accord- 
ance with  a  nomenclature  adopted  for  the  sys- 
tem. 

Previous  to  1910  the  right  of  way  along 
most  of  the  roads  had  been  allowed  to  clog 
with  brush,  a  large  portion  of  the  ditches  were 
obstructed  with  elder  and  willow  brush  and 
it  will  be  seen  by  reference  to  the  above  fig- 
ures that  a  considerable  part  of  the  work  fell 


to  the  road  sides.  It  slioidd  not  be  neces- 
sary to  expend  any  considerable  sum  to  keep 
the  right  of  way  luowcd  out  hereafter  as  it 
was   thoroughly  cleared   up  in    1910. 

]t  will  also  appear  from  the  figures  that  the 
temporary  work  for  1910  cost  but  $8.(>'j  per 
mile  as  compared  with  $20.17  for  1909  and 
that  such  work  was  but  one-third  of  the 
repairs  on  road  bed  in  1910  as  compared  with 
three-fourths  for  1909.  The  roads  were  kept 
in  equally  as  good  shape  on  the  average  and 
in  most  instances  the  new  system  seemed  to 
give  an  improved  cross  section  of  the  bed  at 
the  end  of  the  season.  Observation  of  the 
work,  however,  seems  to  indicate  that  a  class 
of  section  intermediate  to  the  two  classes  used 
in  1910  should  be  used  on  such  sections  as  are 
covered  with  gravel  or  a  natural  hardpan  and 
the  layout  for  1911  includes  several  sections 
which  will  be  floated  innucdiatcly  after  the 
spring  thaws  and  be  kept  up  during  the  sum- 
mer months  by  the  patrol  system. 

The  arrangeiuents  for  continuing  the  system 
are  partially  completed  for  1911  and  it  will  be 
extended  to  include  seven  of  the  nine  roads 
in  the  county  system.  The  two  roads  not 
covered  being  coimecting  links  open  to  traffic 
but  not  complete  and  not  at  present  subject 
to  heavy  traffic. 

The  drags  were  supplied  by  William  L. 
Baker  &  Co.,  Indianapolis,  Ind.  The  Board 
of  County  Road  Commissioners  is  composed 
as  follows;  G.  H.  Haggerson,  Menominee, 
Chairman  ;  A.  A.  Juttner,  Menominee  and  L. 
Nadeau.  Nadeau,  and  the  engineer  for  the 
board  is  K.  I.  Sawyer,  Menominee,  Mich. 


Methods     of     Construction     and    Ex- 
perience of  California  Cities 
With  Oil  Macadam. 

During  the  past  three  or  four  years  oil 
macadam  has  come  into  quite  extensive  use 
in  a  number  of  cities  in  California.  The  city 
of  Riverside  has  some  (in  miles  of  this  kind 
of  paveinent,  and  a  considerable  amount  has 
also  been  constructed  in  Pasadena,  .\lanieda, 
Stockton,  Richmond  and  Sacramento.  The 
city  of  Los  Angeles  has  likewise  adopted  oil 
macadam  specifications  for  the  outside  streets. 
At  the  13th  annual  convention  of  the  League 
of  California  municipalities,  held  at  San 
Diego  last  November,  an  informal  discussion 
of  street  pavement  was  conducted  by  the  De- 
partment of  Engineers,  Councilnien  and  Street 
Superintendents,  during  the  course  of  which 
much  interesting  information  as  to  the  ex- 
periences of  various  cities  in  the  construction 
of  oil  macadam  was  brought  out.  This  dis- 
cussion was  reprinted  in  full  in  Pacific  Muni- 
cipalities, the  official  organ  of  the  League, 
and  from  that  source  we  have  obtained  the 
notes  that  follow. 

A  considerable  amount  of  oil  macadam  has 
been  constructed  in  Pasadena  and  is  said  to 
have  proved  fully  successful.  In  this  city 
the  specifications  are  embodied  in  the  notice 
of  intention,  where  it  is  specified  how  the  work 
is  to  be  done.  The  thickness  of  the  base,  for 
instance,  is  controlled  by  the  resolution  of  in- 
tention. The  method  of  constructing  the  oil 
macadam  in  Pasadena  was  then  described  by 
Mr.  John   Beyer  of  that  city ; 

We  first  bring  our  sub-grade  to  grade,  roll  it 
thoroughly,  and  put  on  the  base.  We  know  from 
experience  that  the  base  will  roll  down  about  35 
per  cent.  Then,  if  a  7-in.  pavement  is  to  be 
made,  we  fill  it  with  a  base  clear  to  the  top  of 
the  6-in.  space,  knowing  it  will  roll  down  as  I 
stated  about  35  per  cent,  which  will  allow  for 
your  No.  2  rock  and  your  finish.  While  the  base 
is  being  rolled,  we  have  screenings  at  hand  up 
to  1%-in.  size,  and  as  the  rolling  progresses, 
the  screenings  are  thrown  on  the  surface  to 
fill  all  the  voids  and  make  it  as  dense  as  pos- 
sible; however,  not  so  dense  that  it  would  make 
a  finished  street  when  the  oil  is  applied,  because 
we  still  calculate  that  we  want  to  make  it  one 
homogeneous  mass,  so  the  second  course  will 
readily  unite  with  this  base  rock.  We  then 
apply  %  gal.  of  oil  per  sq.  yd.  to  the  base  after 
the  first  rolling  has  been  done  before  the  second 
capping  goes  on.  It  is  rolled  again  after  the 
oil  is  applied,  and  then  you  put  on  your  No.  2 
rock  f^i-in.  to  I'A-in.  in  size),  after  which  you 


run  over  it  with  a  grader;  we  grade  it  perfectly, 
so  as  to  get  a  smooth  surface,  then  we  apply  • 
%  gal.  of  oil  to  the  sq.  yd.  It  is  again  rolled 
when  the  finished  top  of  %-in.,  is  put  on,  and 
then  gone  over  with  the  grader  again  to  true  up 
the  street.  If  you  have  a  competent  man  on 
your  grader,  he  can  make  almost  as  true  a 
surface  of  the  street  as  the  board  run  through 
a  planer  in  a  mill.  Then  we  put  on  i^  gal.  of 
oil — (that  is  what  our  specifications  call  for. 
but  I  find  it  is  not  enough— you  ought  to  use 
■■■»  gul.  I'oi-  a  finish)  and  add  screi'niiig.-^,  after 
which  it  is  again  rolled.  The  street  is  now  ready 
for  traffic.  We  have  liad  very  good  success  in 
building  our  roads  in  that  way.  In  the  outlying 
districts  we  build  a  lighter  pavement.  Our 
present  speeificationg  call  for  1  in.  of  broken 
stone,  put  on  the  roadway;  then  we  bring  it  to 
sub-grade,  except  if  the  street  is  rough,  and 
It  nearly  always  is.  in  which  case  we  plow  and 
regrade.  We  put  the  roadway  in  shape  for  the 
contractor,  and  then  he  puts  on  V4  gal.  of  oil 
to  the  sq.  yd.,  followed  by  1  in.  of  rock  and  1 
gal.  of  oil  with  screenings;  after  which  he  rolls 
it  down.  We  have  put  down  a  number  of  miles 
of  that  street,  and  it  has  given  very  good  satis- 
faction in  the  outlying  districts  where  there  is 
not  a  great  deal  of  travel. 

The  rock  used  in  the  Pasadena  work  is  ob- 
tained near  the  city  and  consists  of  ground  up 
boulders.  The  oil  used  is  furnished  by  the 
contractor  and  is  in  all  cases  given  laboratory 
tests.  The  specifications  for  the  oil  call  for 
10  or  11  gravity,  and  that  it  shall  carry  not 
less  than  7.5  per  cent  of  asphalt.  In  construct- 
the  oil  macadam  the  oiled  surface  issorinkled 
with  water,  the  advantage  of  this  being  that 
the  roller  can  go  on  it  without  picking  up  the 
material. 

Mr.  Beyer  stated  that  oil  macadam  on  a 
6-in.  base  had  been  laid  on  one  of  the  streets 
in  Pasadena  on  which  there  was  considerable 
heavy  traffic.  It  was  found  that  during  the 
erection  of  a  church  8,500  tons  of  material 
went  into  one  driveway  without  leaving  a 
wheel  mark  on  the  street.  The  pavement  has 
been  dovyn  about  four  years  and  has  required 
no  repairs. 

The  6-in.  oil  macadaiu  at  Pasadena  costs 
about  10  cts.  per  sq.  ft.,  the  1-in  work  costs 
about  1%  cts.  per  sq.  ft.  The  broken  stone 
delivered  on  the  street  costs  $1.90  per  cu.  yd. 

In  the  discussion  Mr.  Campbell  of  Riverside 
described  as  follows  the  oil  macadam  work  in 
that  city : 

Our  first  extensive  macadam  pavement  was 
put  down  in  1896.  It  was  a  strip  of  light  stone 
macadam.  20  ft.  wide,  6  ins.  in  depth,  and  as 
soon  as  it  was  finished  we  had  to  start  sprink- 
ling the  street.  There  was  sonte  714  miles  of  it 
constructed  for  the  main  artery.  There  was 
always  either  a  little  sin-face  mud  on  these 
streets,  or  dust,  one  of  the  two.  That  continued 
until  about  1903.  when  we  tried  a  little  oil  on  a 
piece  of  it.  It  worked  very  nicely,  and  when  we 
got  hold  of  the  Sunset  oil.  which  was  heavy  oil. 
about  lOii  gravity,  we  swept  all  those  streets 
very  carefully  and  went  over  them  with  oil, 
using  1  gal.  of  oil  to  the  sq.  yd.,  and  leaving  the 
street  right  down  to  a  hard  basis,  with  no  dust 
patelies  or  anything  of  the  kind.  After  putting 
on  that  amount  of  oil,  we  spread  it  over  with 
screenings  from  the  quarry:  not  screenings 
without  any  dust,  but  just  as  it  would  naturally 
come  without  specifying  the  size,  probably  not 
to  exceed  \2  in.  in  size.  That  iiumediately  rolled 
right  down  to  a  carpet  and  practically  we  have 
done  nothing  since  to  those  streets,  with  pos- 
sibly some  exceptions  in  different  portions. 
Some  of  it  has  not  been  touched  at  all,  and  to 
other  portions  we  have  sent  a  surfacing  man 
over  it  and  filled  in  small  defects.  We  have,  of 
course,  had  to  have  the  pavement  cut  in  a 
number  of  places,  and  my  judgment  would  be 
that  6-in.  pavement,  by  the  time  we  put  on  the 
oil.  had  worn  down  to  less  than  4  ins.  But  at 
the  present  time  there  has  been  no  wear  on  the 
macadam  itself  since  the  oiling — the  wear  has 
come  on  the  oil.  Perliaps  in  one  or  two  places 
we  have  had  to  send  a  patching  crew  around 
where  the  oil  has  worn  off.  That  gave  us  a  clue 
as  to  how  to  work  in  the  future.  Our  next  set 
of  streets  were  constructed  of  4  ins.  of  mac- 
adam and  2  ins.  of  decomposed  granite  on  top  of 
it.    We  took   those  streets,  .and  put  oil  onto  the 
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surface,  dusted  thcni  over  with  screenings  again, 
bringing  it  up  from  2  ins.  to  possibly  2>^  ins. 
or  3  ins,  on  top.  Tliose  streets  worked  nicely, 
but  tiiey  l^ept  bucltling  on  us,  soing  into  waves. 
So  we  invented  a  macliine  to  cut  tliose  waves 
oft.  and  filled  up  the  hollows.  Up  to  the  present 
time  that  form  of  street  has  given  us  the  most 
trouble.  It  showed  that  we  recjuired  just  as 
little  top  surface  as  we  could  get.  that  the  oil 
should  be  right  next  to  the  hard  macadam  base. 
All  our  late  streets,  those  built  within  the  last 
four  years,  have  been  constructed  with  oil 
right  on  the  macadam,  and  perhaps  that  little 
finishing  coat  of  oil  next  to  the  macadam  does 
not  exceed  %  in.  in  thickness.  To  speak  about 
macadam  as  we  construct  it«  today.  1  would  say 
that  we  probably  construct  it  In  the  ordinary 
method,  and  when  we  come  to  the  last  course, 
after  we  have  filled  it  in  the  cjrdiiiary  way,  we 
bind  it.  We  do  not  put  excess  of  binder  on  top, 
but  rather  keep  the  surface  of  macadam  so 
that  you  can  just  see  the  binder;  as  if  the 
street  had  been  pounded.  Then  we  put  on  prob- 
ably about  H  gal.  of  oil  to  the  st|.  yd.;  we  dust 
that  with  limestone  screenings  and  smooth  it 
over.  Then  we  come  back  again  with  the  re- 
maining %  gal.  of  oil,  put  screenings  on  that, 
and  smooth  and  roll  it  some.  Such  a  street, 
when  first  done,  is  rather  tender  and  will  show 
up  a  little  excess  oil  in  some  places  and  not 
enough  in  others,  but  we  send  a  man  there,  and 
where  he  finds  an  excess  of  screenings,  he  will 
push  them  over  onto  the  oil.  After  a  while,  the 
whole  surface  dries  down  so  that  it  looks  like  an 
asphalt  pavement.  That  class  of  streets  have 
had  practically  no  repair,  while  the  streets  that 
we  have  had  to  repair,  as  I  say.  are  the  ones 
on  which  we  had  an  excessive  thickness  of  oil 
coat  over  the  macadam.  That  is  where  we  used 
2  Ins.  of  decomposed  granite,  which  was  practi- 
cally sand  at  best,  and  added  another  inch  by 
putting  on  the  topping.  All  of  our  streets 
treated  in  that  way  buckled  and  went  into 
waves.  I  want  to  call  attention  to  the  fact  that 
the  oil  macadam  used  in  Riverside  is  entirely 
the  surface  method,  not  having  the  oil  all  the 
way  through.  The  oil  goes  down  somewhat. 
We  have  taken  up  samples  which  have  shown 
us  that  it  penetrates  IVi  ins.,  anyway,  down- 
ward, as  well  as  going  upward. 

The  macadam  at  Riverside  has  been  con- 
structed of  rough  granite  from  the  city  quar- 
ry which  makes  a  satisfactory  street  and  of 
limestone.  The  latter  is  being  used  at  the 
present  time.  It  is  thought  tliat  llie  oil  mixes 
best  with  the  limestone  screenings.  On  the 
heaviest  traffic  streets  a  O-in.  macadam  is 
used,  of  which  the  city  quarry  granite  is  the 
base.  On  these  streets  SVi-in.  rock  is  used 
mstead  of  the  ordinary  ■jy2-in.  rock.  The 
cost  of  the  oil  macadam  work  at  Riverside, 
constructed  under  the  Vrooman  Act,  has  been 
about  6  cts.  per  sq.  yd.  for  the  4-in.  macadam 
and  from  8  to  SVz  cts.  per  sq.  yd.  for  the  (!-in. 
macadam.  Most  of  the  work  has  averaged 
between  7  and  8  cts.  per  sq.  yd. 

At  Richmond  the  Standard  Oil  Co.  has  made 
some  extensive  experiments  in  oil  macadam. 
The  following  description  of  these  experi- 
ments was  given  in  the  discussion  by  Mr.  Gar- 
rard, an  employe  of  tlie  company: 

A  few  years  ago  we  did  some  oil  macadam 
work,  and  having  lots  of  oil.  they  put  on  plenty 
of  it.  not  measuring  it  at  all.  Then  they  put  on 
the  screenings.  It  was  found  that  that  was  a 
terrible  mistake.  It  made  a  regular  mush,  and 
would  not  settle  at  all;  it  has  not  settled  yet, 
and  sticks  up  in  one  place  and  down  in  another. 
Their  first  experiment  not  being  successful,  they 
next  put  down  a  piece  of  rogul.ir  macadam,  and 
oiled  it  and  watered  it.  after  which  they  rolled 
it  and  let  it  lav.  Then  tliev  went  over  it  and 
applied  another  small  coat  of  oil  and  let  it  lay 
quite  a  while.  It  was  done  in  the  sunmier  time, 
and  finally  they  rolled  it  again  and  then  opened 
it  tor  traffic.  That  street  has  so  far  been  very 
good,  although  it  has  not  been  used  long  enough 
to  tell  exactly  how  it  will  turn  out.  since  it  was 
only  put  down  the  summer  of  1!)10.  But  they 
had  a  good  base  of  hard  rock  to  bond  naturally 
though  the  oil  seemed  lo  bond  it  very  well, 
In  fact,  it  now  is  well  bonded  apparently.  Then 
they  went  on.  and  in  another  piece  of  about  300 
ft.,  they  put  down  3  ins.  of  rock,  and  then  rolled 
it  and  oiled  it.  Then  on  top  of  that,  they  put 
2Vz  ins.  of  No.  3  or  1  in.   rock,   which  they  oiled 


and  then  finished  up  with  screenings.    If  anyone 
were  to  examine  that  without  making  too  close 
an    inspection    they    would    think    it   an    asphalt 
street.    They  found  that  it  was  a  mistake  to  use 
too  heavy  a  roller  on  the  finish  as  a  light  roller 
would  bind  and  not  break  the  bond — it  appeared, 
as  it  passed  over   it,   to   merely   tie   it  together. 
That    street    has    very    heavy  traffic    over    it.     I 
don't    think   there   is   any   city   street   that   has 
much    worse    traffic — heavy    loads,    with    rocks 
hauled  from  the  quarry,  and  narrow-tired  vehi- 
cles  at   that.     Yet   it   has   apparently   not   been 
affected   at   all    by   wear    thus    far.     In    the    city 
itself,  we  have  done  a  great  deal  of  oil  macadam 
work    this    last   summer,   but    they   do   not   use 
the  same  method,  and  contractors  do  not  seem 
to   understand   exactly  or  do   not  want   to,   I  do 
not  know  which.    At  any  rate,  we  do  not  get  as 
good    satisfaction    in    our    oil    macadam    streets 
as    we    should,     in    the    city.      I    examined    the 
streets   of   Stockton   last   winter,    and   find   they 
have   some   very   fine   oil   macadam   roads    tiiere. 
I    believe  our   roads   in    Richinond   will   turn   out 
all    right    later    on.      But    at    the    present    time 
they  do  not  look  as  nice  and  smooth  as  the  reads 
of   Stockton.     Another    thing.     We   have   a   little 
machine  called  a  slicker,   which   is  a   fine   thing 
to    smooth    out    a    road,    and    prepare    it    for    a 
roller.     It    is   about    10    ft.    long,    made    of    Vi-in. 
boiler    plate;    the    back    end    of    it,    called    the 
shoe,    is    about    2    ft.    wide,    and    runs    on    the 
ground.    In  front   there  is  a  blade  that  cuts  oft 
any  ridges  and  smooths  them  down,   and   I   be- 
lieve that  is  the  principal  reason  why  we  obtain 
such  smooth  surfaces.    It  is  a  very  cheap  little 
machine — an.v  boiler  shop  could  build  one.  as  we 
made   ours.     With    such   a   machine,    which    can 
be   easily  adjusted,   if  you   want  to   shove  your 
rock  off  to  one  side,  you  merely  slip  the  chain, 
and  thus  are  enabled   to  move   the  rock  around 
in    any    way    you    desire.     It    is    also    useful    to 
spread  the  rock  around  in  any  way  you  desire. 
It    is  also   useful   to   spread   the  rock   and   make 
a  flat  surface  of  it  after  it  is  dumped.     In   con- 
clusion.   I    would   like    to    impress    the    fart    that 
one  of    the   worst   features   of  all,    is   to  gel   too 
much  oil.    Be  careful  and  do  not  use  too  much. 
There  is  another  point.    We  find  if  a  great  mis- 
take not  to  get  the  oil  on  evenly.    You  take  the 
common,    ordinary    sprinkler,    and    perhaps    you 
will   get    1    gal.    on    this    yard    and    Ihi    gals,    on 
the    next   yard.     We    put   ours   on   with   a   large, 
special   sprinkling  apparatus,    with    the   oil   very 
hot.      We    put    a    straight    edge    along    on    the 
street,    and   as    the    can    holds   just   so    much,    if 
they  go  along  at   a   steady  gait     they  get   it  on 
very  evenly.    The  straight  edge  is  set  every  3  ft., 
and  we  do  that  3  ft.  before  we  take  the  next  one 
— all    by    hand.      The    results    obtained    in    this 
way  seem  to  be  very  good.    I  think  it  is  a  very 
important  point,   too.   if  you   use  a  sprinkler,   to 
have    one    that    will    nut    it    on    absolutely    oven. 
I   am    inclined    to    think    that    the    failure    in   oil 
macadam  roads  is  in  great  measure  due  to  the 
fact   that    the    oil    is    not    put    on    exactly    even. 
There    is    one    other   point    I    forgot    to    note,    in 
reference   to   our   last   experiment.     In    Ibis   case 
the   oil    was   put    upon   a   2ij.-in.    top    layer,    and 
after  it  lay  for  a  while,   they  plowed   it  with  a 
disk    plow    and    thoroughly    turned    it    over,    so 
that    instead    of    the    oil    being    on    tlie    top    and 
sides  of  the  stones  only,  with  i>r(iliably  the  under 
side   not  having  any   oil   at  all.    by   tliis   method 
the  stones  were  enveloped  in  oil.     It  ajipears  to 
be  a  very  good  plan.    The  plowing  is  very  simple. 
A   10%    gravity  oil  was   used    l.y   tlir   Stanrlard 
Oil  Co.   in   its  experiments  at   Kichmcuul. 

The  experiences  of  Stockton  with  oil 
macadam  were  described  as  follows  by  Mr. 
R.  C.  Tomalty  of  that  city  : 

We  use  the  ordinary  rook  that  runs  from  2'/4 
ins.  to  1V4  ins.  for  the  lower  grades  in  Stockton. 
and  the  next  course  consists  of  rock  that  will 
pass  through  a  liA-in.  ring,  while  tlie  top 
course  is  what  we  call  M-in.  rock,  ranging  in 
size  from  %  in.  to  dust.  We  have  good  results 
in  our  macadam  streets.  I  want  to  say  this 
about  oiled  streets.  We  put  in  42  blocks  of  oiled 
streets  over  a  gravel  base.  We  used  a  pretty 
good  kind  of  gravel  for  the'  purpos.-.  one  that 
cements  very  well,  and  we  made  our  streets 
an  average  of  7  ins.  in  tliickncss.  rolling  the 
street  in  two  layers  and  making  it  perfectly 
compact  with  nothing  but  a  w.iter  bound  gravel. 
When  we  finished  them  .md  cot  the  surface 
packed  we  oiled  it  wilii  an  .ipplication  of  ^4  gal. 


to  the  sq.  yd.  The  oil  is  an  asphaltic  oil.  that  is, 
very  rich  in  asphalt.  I  believe  it  runs  as  high 
as  SO  per  cent,  a  natural  oil  just  as  it  comes 
from  the  ground,  without  being  treated  to  any 
distillation  whatever.  On  this  oil  we  spread  rock 
screenings  (decomposed  granite  or  broken  con- 
crete) and  we  found  that  the  broken  concrete 
gave  us  the  very  best  results.  We  put  just 
enough  screenings  on  to  take  up  the  surface 
oil  and  no  more.  A  few  days  later  we  treated 
the  street  to  another  Vi  gal.  of  oil  to  the  sq.  yd. 
of  surface,  and  this  was  taken  up  as  before.  I 
believe  these  specifications  are  like  those  used  in 
Kiverside.  Our  streets  have  been  down  for  three 
years,  and  they  have  never  cost  us  one  cent 
for  repairs.  They  have  been  subjected  to  two 
floods,  and  I  have  walked  over  the  crown  of 
one  street  in  particular  with  gum  boots  on,  and 
the  water  IS  ins.  high  on  the  top  of  the  street, 
but  the  water  didn't  seem  to  hurt  it.  In  places, 
the  oiled  surface  would  rise  up,  but  it  did  not 
crack,  and  after  the  flood  subsided,  the  oil  went 
right  down  to  its  level  without  cracking  at  all. 
and  the  pavement,  although  it  has  been  down 
three  years,  is  in  good  condition  throughout. 
However,  I  think  the  most  necessary  thing 
about  building  an  oiled  street  is  to  make  a 
foundation.  If  you  can't  make  .a  good  foundation 
there  is  no  use  in  trying  to  build  an  oiled  street. 
The  trouble  about  oil  has  been  because  many 
people  have  thought  that  if  they  merely  put  oH 
on  the  street,  .all  their  difficulties  are  over,  and 
that  it  is  a  panacea  for  all  the  ills  of  street 
making.  But  that  is  not  right  at  all.  Oil  is  only 
useful  for  two  or  three  things.  It  is  useful  to 
make  a  sui-face  that  will  shut  out  the  water, 
for  one  thing;  it  presents  an  excellent  siu'face, 
for  another  thing,  because  it  does  not  grind  up 
and  cause  dust,  and  gives  you  a  dustless 
surface.  Those  are  about  tlie  principal 
advantages  you  get  from  the  use  of  oil.  If  you 
decide  to  take  a  pavement  and  bind  it  with  oil 
all  the  way  through  you  are  apt  to  find  out  that 
you   will   spoil   it. 


Notes  on  Road  and  Street  Work. 

Applying  Asphalt  Filler  in  Brick  Pave- 
ment Construction. — In  its  report  at  the 
last  annual  conveiiticai  of  the  Illinois  Society 
of  Engineers  and  Surveyors  the  Committee 
on  Roads  and  Pavements  stated  that  the  pour- 
ing method,  as  has  been  very  commonly  used, 
of  applying  the  asphalt  tiller  for  a  brick  pave- 
ment should  be  abolished,  as  it  was  both 
wasteful  and  inefificient.  It  was  stated  that  by 
using  a  wide  fan-shaped  snout  to  the  can 
from  which  the  filler  is  poured,  keeping  the 
asphalt  very  hut  and  working  from  the  gut- 
ters up  to  the  crown  the  material  may  be 
cheaply  and  quickly  applied.  Following  the 
application  of  '.he  hot  asphalt  a  squeegee  in 
the  hands  of  a  competent  workman  should  be 
used  to  remove  the  surplus  of  material  and 
in  such  a  manner  that  the  chilled  material  is 
not  worked  over  any  brick  which  had  not 
been  previously  co^ited  direct  by  the  flow  from 
the  pouring  can.  It  was  slated  that  in  this 
way  all  joints  are  more  perfectly  filled  than  in 
any  other  way  and  no  cold  material  can  get 
into  them  or  Iiridge  thcni.  The  snout  of  the 
pouring  can  should  be  imt  less  than  tj  in.  wide 
and  not  more  than  Vi  in.  in  the  clear  opening 
between  sides.  This  admits  of  very  rapid  pour- 
ing of  hot  material,  but  will  not  pass  any 
that  is  chilled.  It  h:is  llic  further  advantage 
of  bcin.g  a  delinitcly  lixcd  rule  for  inspectors 
to  follow  and  absolutely  precludes  any  possi- 
bility of  there  lieing  ;i  niisunderslanding  about 
the  proper  tenipcr;iture  of  the  tiller  when  it 
is  applied. 

Grey    Soil     Roads    in    Virginia. —  In     the 

southern  portion  nf  Virginia  and  northern 
part  of  North  Carolina  very  satisfactory  and 
inexpensive  roads  for  the  light  travel  of  the 
country  districts  have  been  constructed  from 
a  li.ght  grey,  sandy  soil  found  in  considerable 
quantities  in  the  fields  along  the  roads.  The 
specifications  prepareil  by  1'.  S.  J.  Wilson, 
State  Hi.ghway  Commissioner  of  Virginia,  for 
one  of  these  grey  soil  roads  in  Mecklenburg 
County,  contract  for  which  was  let  Lt-i  Jan- 
uary, are  as   follows  : 

The  material  to  be  used  in  surfacing  the  road 
is  to  be  furnished   by   the  county  in  beds.     The 
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contractor  is  to  throw  out  all  stones  over  3  ins. 
In  diameter.  The  contractor  Is  to  dig.  cart  and 
place  upon  the  road  in  accordance  with  the 
spectncations  the  soil  selected  and  use  no  other. 
Should  any  ob.iectionable  material  be  used,  he 
is  to  remove  same  at  his  own  expense.  The 
soil  is  to  be  placed  upon  the  road  in  two 
layers  of  equal  thickness  and  each  layer  is  to 
be  thoroughly  rolled  and  solldifled  with  a  10-ton 
steam  roller  until  it  is  consolidated  and  ap- 
proved by  the  engineer.  The  soil  shall  be  10 
ins.  in  thickness  in  center  and  0  ins.  deep  C  ft. 
from  center,  tapering  lo  a  feather  edge  at  10  ft. 
from  center,  when  it  is  thoroughly  compacted 
and  approved,  unless  otherwise  directed  by  the 
engineer,  and  shall  be  20  ft.  in  width.  Should 
any  depressions  appear,  these  are  to  be  care- 
fully filled  with  soil,  so  that  the  finished  road 
will  conform  to  the  approved  cross-section. 
The  contractor  shall  be  paid  by  the  cubic  yard 
measured  in  the  excavation,  which  shall  include 
finishing  the  road  as  above  specified.  The  con- 
tractor is  to  place  sufficient  soil  on  the  road  to 
.allow  it  to  shrink  o3  per  cent  in  rolling  and 
settling. 

Wear  Resistance  of  French  Road  Stones. 
— .\t  the  last  International  Road  Congress  at 
Brussels,  a  report,  presented  by  -A..  Mesnager, 
Chief  Engineer  Roads  and  Bridges  Depart- 
ment, and  Director  of  the  School  of  Civil 
Engineering,  Paris,  contained  some  interest- 
ing data  on  the  wear  resistance  of  French 
road  stones.  The  following  translation  of 
this  portion  of  the  report,  is  taken  for  our 
English   contemporary,  the  Surveyor :     It  has 


been  sought  lo  make  a  rapid  determination 
of  the  coefficient  of  quality  li.xcd  in  France 
for  roadniaking  materials  in  the  following 
manner :  The  unit  of  wear  is  taken  as  that 
produced  by  the  daily  passage  of  100  horses 
and  carts  (denoted  generally  under  the  name 
of  "yoke"').  Taking  it  to  be  the  number  of 
cubic  metres  of  broken  stone  or  gravel  re- 
quired to  be  placed  ainiually  on  one  kilometre 
of  the  road  to  compensate  for  the  wear  pro- 
duced by  the  passage  of  100  "yoke,"  the  co- 
efficient    of     quality     of     these     materials     is 

300 
(?  =  —  ;  thus,  if  only   15  metres  of  a  certain 

n 
broken  stone  are  required  per  kilometre  and 
per  100  "yoke"  daily,  its  coefficient  of  quality 
is  20.  As  an  example  the  following  coefficients 
of  quality  can  be  given  frequently  vary,  how- 
ever, with  the  origin  of  the  material : — 

Diorite    19 

Porphyry     12  to  IS 

Quartzite     12  to  19 

Amphibolite    12  to  15 

Syenite     11  to  13 

Gneiss 7  to  15 

Granite     8  to  12 

Sandstone    10  to  13 

Basalt    11  to  14 

Limestone   ■. . . .  5  to  12 

It  is  easy  to  find  materials  of  superior  quality 
which  exceed  the  limits  given  above.  The 
following  are  given  as  an  example : — 

Quenast  porphyry    30  to  32 

Blue  trap  rock  from  Raon  I'Etape 

(Vosges)     26  to  30 

Quartzite  from   the  Ardennes 23  to  26 


Basalt   from  1' Aveyron   21  to  21 

Vosges    granites    16  to  19.5 

The  above  experiments  do  not  distinguish  be- 
tween good  and  bad  materials,  but  they  al- 
low of  the  classification  of  materials  rela- 
tively to  one  another  as  materials  which 
should  serve  better  ot  worse  than  others. 
They  permit  of  the  choice,  according  to  local 
necessities  and  current  prices,  of  the  materials 
which  arc  the  most  advantageous  for  each  in- 
dividual case. 

Straw  Surfaced  Roads. — In  certain  parts 
of  Eastern  Washington  and  Oregon  straw  is 
sometimes  used  as  a  surfacing  for  loose  soil 
roads.  A  new  plan  for  strawing  roads  is 
proposed  by  Mr.  L.  W.  Loehr,  Engineer  of 
Walla  Walla  County,  Wash.  The  plan,  as  out- 
lined by  him  is  as  follows:  The  road  should 
be  plowed  and  graded,  and  brought  to  a 
crown.  If  this  has  already  been  done,  plow 
the  center  of  the  road  up  about  15  or  16 
ft.  wide,  and  plow  it  good  and  deep.  Harrow 
it  and  get  it  level  and  in  good  shape.  Then 
put  on  the  straw.  Put  it  on  6  ins.  deep  and 
by  the  use  of  a  straight  disc  cutter,  cut  it  into 
the  loose  soil.  If  this  all  goes  in,  put  on  more, 
and  cut  that  it ;  and  then  even  more  if  nec- 
essary. Then  you  have  the  ends  of  the  straw 
sticking  up.  and  travel  is  not  on  the  sides 
of  loose  straw.  Then  put  on  the  steam  roller. 
Roll  it  good  and  hard,  and  keep  rolling  it 
until  it  is  hard.  An  excellent  substitute  for 
straw  is  Jim  Hill  mustard,  and  other  weeds, 
thistles,  etc.,  that  grow  along  the  roadside. 
These  should  be  cut  down  and  destroyed,  and 
the  road  is  the  best  place  for  them. 
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Valuation  of  the  Physical  Property  of 
the  Peoria  Water  Co.,  with  a  Dis- 
cussion  of   Rate   Making   and 
of      Reasonable      Rates.* 

(^Continued   from  page  '_'"i4. ) 

LIMITATION   OF   THE  INVESTMENT. 

The  principle  that  the  investment  sum  must 
not  exceed  the  fair  present  value  of  the 
property  is  a  fundamental  deduction  from  the 
foregoing  discussion.  Also  that  the  value 
found  must  primarily  be  fair  to  the  municipal- 
ity. By  this  it  is  meant  that  under  no  con- 
dition is  the  municipality  to  be  called  upon  to 
pay  more  than  the  present  value  of  a  public 
utility  as  a  going  concern. 

Hence  the  importance  of  finding  this  limit, 
and  hence  the  fallacy  of  the  "original  cost 
and   deficit"   theory  of  valuation. 

Any  method  if  consistently  applied,  that 
gives  more  than  the  actual  present  value  of 
the  property,  is  liable  to  be  unfair  to  the 
municipality.  And  if,  as  in  the  .'\ppleton  case, 
the  result  must  be  compared  with  the  value 
ascertained  in  another  wa}-,  then  the  method 
fails  as  a  complete  instrument  of  valuation. 

It  is  the  insistency  of  the  courts  that  ap- 
praisements shall  not  exceed  the  present  value, 
that  protects  the  public  interests,  and  it  is 
the  requirement  that  the  plant  shall  be  valued 
as  a  going  concern  that  insures  the  owner  in 
at  least  a  part  of  the  uncompensated  service 
which  has  been  rendered. 

To  speak  of  insuring  the  owner  against  un- 
compensated service  may  appear  in  effect  as 
appealing  to  the  "original  cost  and  deficit" 
method.  But  this  appearance  vanishes  when 
the  compensation  is  limited  to  the  present 
value  of  the  property. 

That  the  owner  should  receive  compensation 
for  his  outlays  so  long  as  it  does  not  exceed 
this  value,   is   manifestly  just. 

It  is  obvious  also  that  to  hold  that  the  owner 
should  be  thus  compensated,  within  the  limits 

•Condensed  and  partly  rearranged  from  "Valu- 
ation of  the  Property  of  the  Peoria  Water 
Works  Co.."  by  Bcnezette  Williams  and  C.  B. 
Williams.  "Audit  of  Accounts  of  the  Peoria 
Water  'W'orks  Co.."  by  Edward  A.  Pratt  &  Co.. 
and  "Water  Rates  for  the  Plant  of  tlie  Peoria 
Wuler  Works  Co.,"  by  Benezette  Williams  and 
C.  B.  Williams;  reports  made  for  the  city  of 
reo.ia,  HI. 


of  value,  is  very  different  from  holding  or 
allowing,  that  the  compensation  shall  exceed 
these  limits  if  the  costs  are  in  excess. 

This  distinction  is  fundamental.  In  one 
case  the  municipality  always  gets  value  re- 
ceived, and  the  risks  are  carried  by  the  owner. 
In  the  other  case,  the  municipality  is  made  to 
shoulder  the  risks  of  a  business  for  which  it 
is  only  remotely  responsible. 

These  distinctions  are  in  full  harmony  with 
the  doctrine  laid  down  by  Judge  Savage  in  the 
Brunswick  case  in  the  paragraph  quoted  above, 
page  2-3,  which  is  in  substance  that  present 
value  must  govern,  though  original  cost  is 
legitimate  evidence  to  be  considered  as  bear- 
ing upon  value. 

Some  confusion  in  the  methods  of  valua- 
tion, as  with  the  rights  and  responsibilities  of 
public  service  corporations,  are  perhaps  in- 
evitable during  the  transition  period  from 
the  old  to  the  new  conception  of  a  public 
utility. 

No  one  can  reasonably  deny  that  if  the 
public  utilitv  being  valued  was  brought  into 
being  ,is  the  joint  product  of  public  and  pri- 
vate agencies,  and  if  during  all  of  its  past 
existence  it  has  been  operated  under  strict 
governmental  control,  with  a  scale  of  rates 
which  furnished  proper  remuneration  to  the 
operator,  that  the  actual  ori.ginal  cost  of  the 
piiysical  property,  increased  by  the  outlay  in 
creating  the  business,  might  reasonably  be 
considered   the  fair  investment  sum  sought. 

But  there  are  no  such  public  utilities  in 
existence  today.  Those  now  being  operated 
by  semi-private  and  quasi-public  agencies,  were 
created  by  such  agencies  under  contract  with 
the  municipalities  which  they  serve. 

By  the  theory  of  their  creation  the  risks 
were  assumed  by  the  owners.  If  they  made 
money  it  was  theirs,  if  they  did  not,  they 
would  have  to  bear  the  loss. 

The  public  could  not  be  called  upon  to  make 
them  whole,  either  directly  or  indirectly,  ex- 
cept so  far  as  the  value  of  the  property  will 
affect  that  result.  To  this  value  they  are 
entitled  at  least  as  far  as  is  necessary,  to 
proper  remuneration.  But  they  have  no  right 
to  compensation  beyond  that  given  by  the 
value  of  the  property. 

It  should  not  be  assumed  that  in  all  cases 
the  value  of  the  property  should  be  enhanced 
by    the    full    amount   represented    by    the    dif- 


ference of  the  net  earnings  of  the  operating 
plant  compared  with  the  hypothetical  plant, 
that  is,  by  the  full  amount  of  the  going  value. 

After  the  revenue  of  the  operating  plant  has 
been  developed  substantially  to  the  level  of 
the  city  it  serves,  it  may  be  found  that  an 
enhancement  of  even  less  than  one-half  of  the 
full  going  value  will  give  an  investment  ade- 
quate to  afford  proper  compensation  to  the 
company.  In  such  event,  the  city  becomes 
a  large  beneficiary  from  the  past  operations  of 
the  plant. 

It  is  thus  seen  that  an  equitable  valuation  of 
a  public  utility  involves  a  careful  consideration 
of  many  variable  elements. 

It  is  little  wonder  then  that  the  Wisconsin 
cominission  should  find  that  different  cases 
present  different  aspects,  and  that  conclusions 
that  seem  justified  in  one  case,  are  not  con- 
sistent and  just  in  another. 

Difficulties  will  arise,  whatever  theorj-  of 
valuation  is  adopted,  but  that  theory  which 
follows  the  true  economic  principles  of  value 
will  be  found  to  be  the  simpler  and  freest 
from  embarrassments. 

So  long  as  the  appraiser  keeps  within  the 
limits  of  actual  values  he  is  not  likely  to  go 
far  astray.  But  if  he  attempts  to  deal  in 
"original  costs  and  deficits,"  e.xcept  as  a  mere 
check,  as  evidence  to  educate  his  judgment, 
nothing  but  confusion  will   follow. 

Herein  lies  the  contrast  of  the  two  methods 
of   valuation. 

"Original  costs  and  deficits"  consistently  fol- 
lowed may  lead  to  great  injustice,  and  without 
a  resort  to  present  value  for  comparison,  the 
apnraiser  may  often  be  unable  to  get  his  bear- 
ings. 

But  so  long  as  logically  determined  present 
values  are  dealt  with  no  serious  injustice  can 
result. 

Such  being  the  case  it  is  evident  that  the 
doctrine  of  valuation  laid  dow-n  by  the  courts, 
is  the  only  one  which  will  safely  guard  the 
rights  and  interests  of  the  public,  as  well  as 
of  the  owners  of  the  utility. 

Being  convinced  of  the  correctness  of  this 
position,  it  has  been  the  endeavor  in  this  case 
to  find  that  sum  for  the  investment,  which 
being,  by  a  wide  margin,  within  present  values, 
will  bring  to  the  owners  of  the  Peoria  Water 
Works,  substantial  compensation  for  the 
service  they  have  rendered  the  city. 
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TABLK   II. —SHOWING  RELATION  BETWEEN  POPULATION.   WATER    PITMPFID.   MILES  OF  MAINS,  REVENUE 


Tear 

Popu- 

of 

of 

ending. 

lation. 

gallons. 

gallo) 

Oct.  31 

issn 

40,660 

1890 

41.920 

i',023 

2!8 

1S91 

43,340 

1,260 

0.5 

1S92 

44,760 

1.141 

3.1 

1S93 

46,180 

994 

2.7 

1S94 

47,590 

1,065 

2.9 

1S95 

49,010 

1,119 

3.0 

1S96 

50,430 

1,171 

3.2 

1897 

51,850 

1,286 

3:5 

1898 

54,090 

1,229 

3.4 

1899 

56,350 

1,277 

3.5 

1900 

58,600 

1,292 

0.5 

1901 

60,040 

1.497 

4.1 

1902 

61,480 

1,461 

4.0 

Dec.  31. 

1903 

62,920 

1,834 

4.3 

1904 

64,360 

1,635 

4.5 

1905 

65.SO0 

1,709 

4.7 

1901; 

67,240 

1.919 

5.3 

190? 

68.6.S0 

2,093 

"  7 

190S 

70,120 

2,171 

5^9 

i..UJ 

t  i..,i*\; 

-,o  10 

..1 

June  30 

1910 

73,000 

2,714 

7.4 

Total      Average 

yearly         daily 

pumpage  pumpage 

in  in         Gallons 

millions     millions       per 
capita 


67 
80 
70 
59 
61 
63 
63 
6S 
64 
62 
60 
68 
65 


68 
69 
71 

78 
.S3 
84 
98 


Popu- 
Number  lation 
of  miles    per  mile 


45.0 


76.8 
78.4 
78.6 
78.8 
79.1 
79.4 
79.7 
82.1 
83.0 
83.2 
87.7 

88.8 
89.2 
91.6 
93.4 
96.7 
99.3 
101.2 

102.6 


900 


580 
590 
600 
620 
640 
650 
680 
690 
710 
720 
700 

710 
720 
720 
720 
710 
710 
710 

710 


Number 
of 


2.084 
2,563 
2,881 
3,268 
3,S62 
4,245 
4,797 
5,074 
5,278 
5,436 
5,702 
6,048 
6,365 

6,768 
7.100 
7.492 
7.956 
8.571 
9.040 
9.679 

10.239 


Services 

per  1,000 

ijf  pnpii- 

lalion. 


61 
78 
,S1 
SI) 
95 
98 
^'1 
97 
98 
101 
103 

107 
110 
114 
US 
125 
329 
135 

140 


Gallons 

per 
service 
per  day. 


1,340 
1.350 
1,080 
830 
750 
720 
670 
690 
630 
640 
620 
680 
630 

640 
630 
620 
660 
670 
660 
730 


$47,060 
15,350 
23,712 
31.016 
41,781 
41,900 
41,920 
41,950 
41,950 
41,950 
41,953 
42,171 
42,319 
42,371 

49,979 
44,275 
45,265 
46,212 
46.876 
47,470 


710 


500 


-Revenue- 
Private. 


$  33.113 
40,816 
44,500 
51,169 
53,578 
69.349 
74,011 
73.060 
79,088 
82,807 
89,579 
92.362 
105,799 
122,625 

151,789 
134,923 
142.827 
156.770 
170.877 
177.538 


•1S3.171 


AND  NUMBER  OF  SERVICES. 

Private    Total 

revenue  revenue 

per         per       Private 

million  million  revenue 
of  of  serv- 

gallons.  gallons.      ice. 


Total. 


%  80,173 

56,166 

68,212 

82,185 

95,379 

111.249 

115.731 

115,010 

121,038 

124,757 

131,532 

134.533 

148,118 

164,996 

201,768 
179,198 
188,092 
202,982 
217,753 
225,007 


•230,671 


$40 
35 
45 
54 
65 
66 
02 
61 
67 
70 
71 
71 
84 

S3 
S3 

84 
82 
81 
SI 


67 


$55 

54 

72 

96 

104 

103 

98 

94 

102 

103 

104 

99 

113 

110 
110 
111 
106 
104 
104 


$20 
17 
18 
16 
18 
17 
15 
16 
16 
17 
16 
17 
19 

19 
19 
19 
20 
20 
20 


'Private  revenue  obtained  by  auditor  from  rating  cards  for  the  year  ending  June  30,  1910.  As  no  analysis  w.'is  made  for  water  furnished  to  busi- 
ness establishments  through  meters,  and  there  has  been  no  increase  in  hydrant  rental,  the  total  revenue  given  is  probably  several  thousands  of  dollars 
less   than   the  actual.     Figures  given   for  population   include  territory  served  outside  the  city. 


THE  INVESTMENT  FOR  THE  PEORIA    WATER  WORKS. 

In  the  general  discussion  of  methods  of 
valuation,  found  on  pages  10  to  29  of  this 
report,  the  first  method  considered,  viz. :  the 
finding  of  the  plant  value  as  a  going  concern, 
and  as  of  the  time  of  valuation,  on  the  hy- 
pothesis of  reproduction,  was  held  to  be  the 
proper  one. 

In  this  valuation  the  plant  value  was  en- 
hanced, in  two  items,  $316,020  in  all,  because 
of  its  acquired  business,  that  is,  for  the  going 
value  element. 

The  manner  of  estimating  this  element  was 
not  gone  into,  nor  did  the  report  contain  any- 
thing indicating  its  actual  total  ainount  as  de- 
termined, although  it  had  been  approximately 
estimated  as  amounting  to  more  than  twice 
the  sum  given. 

For  the  purpose  of  this  report,  a  more  ex- 
tended and  careful  estimate  has  been  made, 
and  the  total  amount  found  to  be  $8.5t),09C, 
based  on  an  investment  of  $1,950,000,  the  re- 
production cost  of  the  property,  as  given  in 
the  report  of  March  24. 

But  with  an  investment  sum  of  $2,150,000 
for  the  present  plant,  its  going  value  would  be 
reduced  by  $200,000.  the  difference  between 
$1,950,000  'and   $2,150,000,   making  it  $665,096. 

On  this  basis  there  is  left  $665,096  less 
$316,020,  equal  to  $349,076,  of  the  going  value 
element,  which  is  unused,  that  is,  it  remains 
to  the  credit  of  the  plant,  wdiich  if  taken  over 
at  the  price  of  $2,1.50,000,  would  have  $349,076 
of  surnlus  value. 

The  details  of  the  computation  of  this  going 
value  is  given  in  a  table,  which  is  accoin- 
panied  by  a  diagram  containing  the  revenue 
and  population  curves,  upon  which  the  compu- 
tation is  based.    They  are  both  filed  Table  III. 

RETURNS. 

The  investment,  or  that  sum  which  should 
be  credited  to  a  public  utility,  having  been 
determined,  the  question  arises  as  to  what  per 
cent  should  be  allowed  for  returns  on  the 
investment,  that  is,  for  interest  and  profits, 
after  operating  expense,  maintenance,  taxes, 
the  depreciation  and  renewals,  have  been  pro- 
vided for. 

In  seeking  an  answer  to  this  question,  we 
properly  turn  to  court  decisions,  and  the  de- 
cisions of  officials  clothed  with  semi-judicial 
functions. 

In  Wilcox,  et  al.,  representing  the  Public 
service  Commission  of  New  York  vs.  Con- 
solidated Gas  Co.,  212  U.  S..  the  Supreme 
Court  of  the  United  States  sa}s : 

There  is  no  rule  as  to  any  particular  rate 
which  any  corporation  .subject  to  legislative  con- 
trol in  the  matter,  has  a  right  to  obtain  without 
legislative  interference.  It  depends  upon  cir- 
cumstances and  locality.  In  this  particular  case, 
with  reference  to  risk  attending  the  business, 
and  tiie  locality  where  it  is  carried  on.  the  com- 
plainant is  entitled  to  a  return  if  it  is  possible, 
of  6  per  cent  upon  the  fair  value  of  its  property 
actually  used  in  its  business  of  supplying  gas. 

The  less  the  risk,  the  less  the  right  to  any 
unusual   returns   upon  the  investment. 


The  Court  points  out  that  in  the  valuation 
of  the  plant  the.  lower  court  had  allowed 
$12,000,000  for  franchise  value,  which  was 
reduced  to  $7,781,000  by  the  Supreme  Court, 
being  the  amount  which  had  been  added  to  the 
capitalization  of  the  plants  at  the  time  of 
consolidation.  Also  that  the  seven  constituent 
companies  down  to  the  time  of  consolidation 
in  1884  had  been  free  from  legislative  regula- 
tion of  rates.  They  had  been  prosperous  and 
divided  very  large  earnings  in  dividends. 
Several  of  the  companies  had  averaged  from 
their  creation  over  16  per  cent  dividends.  Si.x 
of  them  in  1884  upon  a  capital  which  had  been 
increased  by  earnings,  paid  IS  per  cent  divi- 
dends, and  upon  the  money  in  it  would  have 
been  25  per  cent. 

As  to  the  question  of  risk  in  that  case  the 
court  holds  that  it  was  reduced  to  a  minimurn, 
having  a  monopoly  of  the  gas  business  in  the 
largest  city  in  America. 

The  Urbana  Ohio  Water  Works  furnishes 
another  case  where  the  rate  of  return  was 
adjudicated. 

In  an  opinion  filed  Nov.  8,  1909,  in  the  U.  S. 
Circuit  Court  for  the  Southern  District  of 
Ohio,  deciding  two  cases  in  equity,  viz. :  No. 
5773,  C.  H.  Venner  Co.  vs.  The  Urbana  Water 
Works,  and  No.  5805.  Robert  W.  Kirby, 
Receiver,  vs.  The  Oty  of  Urbana,  Judge 
Thompson  allowed  on  the  value  of  the  plant, 
in  addition  to  operating  e.xpenses  and  taxes, 
one  per  cent  for  depreciation,  one  and  eleven 
one-hundredths  per  cent  for  administration, 
and  six  per  cent  for  interest,  or  interest  and 
returns.  This  is  in  addition  to  operating  ex- 
penses and  taxes,  there  was  a  total  allowance 
of  8.11  per  cent.  The  value  of  the  property 
which  was  being  operated  w'ithout  a  franchise 
was  in  the  judgment  of  the  Court,  $180,000, 
of  which  $25,000  was  an  .allowance  fur  .cjoing 
value. 

In  considering  the  question  of  returns,  un- 
der the  heads  of  "Interest  .■iiid  Profits."  page 
129,  Antigo  Water  Case,  the  Railroad  Com- 
mission of  Wisconsin  say: 

A  mere  physical  plant,  no  matter  how  itcrfect 
or  iiow  well  it  is  adapted  1o  the  purpose  for 
which  it  is  intended,  amounts  to  but  litttlc  un- 
less it  has  or  can  obtain  a  paying  business. 
Without  business  it  is  a  dead  m.ass  instead  of 
a  living  concern  earning  proiits.  To  h.ave  profits 
it  must  have  business,  or  customers  who  avail 
themselves  of  the  services  it  renders  at  rates 
that  yield  an  adequate  income. 

After  discussing  the  iincslinn  of  interest  on 
the  investment,  and  puintin;.,'  out  that  with 
public  utilities  generally  it  may  legitimately 
vary  over  a  range  of  4  to  7  per  cent  according 
to  the  circumstances  of  the  cisc,  the  Commis- 
sioners add : 

In  addition  to  the  operalin«  expenses,  includ- 
ing depreciation  and  the  amount  actually  paid 
as  interest  on  the  investment,  there  must  also 
be  some  allowance  for  tiiose  who  carry  on  the 
business  and  who  a.^s-iiue  ■- :I  tlie  risks  and  re- 
sponsibilities connecle.l  '.1  rewith.  This  allow- 
ance is  usually  called  pr  ...;  -nd  represents  com- 
pensation   for   the    work      :    managing   the   busi- 


ness,   for    the    risks    involved,    and    for    certain 
other  efforts. 

Speaking  of  the  Antigo  Water  Works  plant 
specifically  the  conclusion  is : 

But  while  the  plant  under  investigation  has 
to  pay  rather  high  rates  of  Interest,  its  financial 
condition  seems  to  us  fairly  sound,  and  there  is 
every  reason  to  believe  that  it  will  greatly  im- 
prove in  the  near  future.  Its  earnings  are  on  a 
comparatively  sound  basis  and  its  securities 
would  seem  to  be  fairly  well  protected.  It  ap- 
pears to  us,  that  for  interest  and  profits,  when 
taken  together,  a  surplus  of  about  7  per  cent 
on  the  value  of  the  plant  and  its  business  as 
here  given,  is  probably  sufficient  to  secure  both 
the  capital  and  the  business  capacity  required, 
and  this  amount  %ve  therefore,  at  this  time,  re- 
gard as  a  reasonable  return  for  these  factors  in 
this  particular  case. 

In  the  case  of  "State  Journal  Printing  Co., 
et  al.,  vs.  Madison  Gas  &  Electric  Co.,"  de- 
cided March  8,  1910,  the  Railroad  Commission 
concludes,  after  an  extended  discussion  of  the 
subject  of  returns,  page  647; 

In  view  of  the  facts  that  have  thus  been  rep- 
resented in  relation  to  this  subject,  it  may  be 
said  that  the  witnesses  for  the  respondent  placed 
that  part  of  the  return  on  the  investment  which 
might  properly  be  termed  profits  at  rather  high 
figures;  and  that  under  the  circumstances  in 
this  ca.se  it  is  not  unreasonable  to  limit  the 
profits  to  from  1%  to  2  per  cent  on  a  fair  valua- 
tion of  the  electric  plant.  Such  rates,  in  addi- 
tion to  an  allowance  of  6  per  cent  on  each  case 
for  interest,  would  seem  to  be  fair  to  the  pres- 
ent owners,  as  well  as  sufficient  to  secure  both 
the  business  capacity  and  capital  that  are  re- 
quired in  this  particular  case.  It  would  not  be 
unreasonable  to  limit  the  returns  for  both  inter- 
est and  profit  to  not  less  than  IM  to  8  per  cent 
on  a  fair  valuation  of  the  gas  plant,  and  to  not 
less  than  3  per  cent  on  a  fair  valuation  of  the 
electric  plant. 

In  view  of  the  foregoing  decisions,  and  in 
consideration  of  the  circumstances  and  con- 
ditions under  which  the  Peoria  Water  Works 
Company  operates,  and  has  operated  its  prop- 
erty, for  twenty  years,  there  would  seem  to 
be  no  warrant  for  concluding  that  less  than  7 
per  cent  on  the  fair  investment  value  of  the 
Company's  property  would  be  admissible  to 
cover  the  allowance  for  returns,  uiiflcr  interest 
and  profits. 

In  considering  the  weight  that  should  be 
attached  to  the  decisions  of  courts  touching 
specific  rates  of  return,  it  must  be  considered 
that  the  questions  which  they  are  called  upon 
to  answer  are  quite  different  from  those  pre- 
sented to  an  administrative  body  such  as  the 
Wisconsin  Coiumission,  or  to  a  le.gislative 
body,  as  a  City  Council,  engaged  in  making  a 
schedule  of  rates. 

The  courts  are  not  properly  nite  m;ikers; 
their  function  in  rate  cases  is  generally  to 
decide  the  constitutional  question  as  to  whether 
a  specific  rate  fixed  by  some  proper  agency,  is 
or  is  not,  confiscatory.  The  view  wdiich  a  judge 
takes  under  such  circumstances  is  dependent, 
to  a  large  extent,  upon  the  doctrines  which  he 
holds  relative  to  the  freedom  wdiich  courts 
should  exercise  in  interfering  with  legislative 
acts. 

If  he   is  a   close   constructionist   he   will   be 
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likely  to  let  a  much  lower  rate  pass  without 
interference  than  otherwise. 

And  the  fact  that  he  may  refuse  to  interfere 
in  a  particular  case  is  no  indication  that  he 
sustains  the  rate  as  being  fair,  or  even  as  being 
proper  from  the  standpoint  of  the  official  or 
legislator  charged  with  initiating  it.  Such  a 
judge  is  likely  to  hold  that  the  burden  of  fair- 
ness must  be  borne  by  the  legislator  or  official, 
and  that  he,  the  judge,  should  only  decide  the 
question  whether  the  property  is  being  de- 
stroyed. 

Hence,  if  one  is  seeking  precedents  as  to  the 
proper  rate  of  return,  the  highest,  and  the  ones 
which  should  be  given  the  greatest  weight,  are 
tliosc  originating  with  a  body  such  as  the 
Wisconsin  Commission,  who  are  not  only 
specifically  charged  by  the  legislature  to  per- 
form such  functions,  but  who  are  also  charged 
with  the  investigation  of  all  public  utilities 
of  the  state,  and  who  reach  their  decisions 
after  a  full  hearing  of  tlie  facts  involved  in 
particular  cases,  and  class  of  cases. 

The  conditions  are  revers-id  when  il  comes 
to  questions  of  principles  which  should  control 
in  finding  the  value  of  the  property.  It  is 
pre-eminently  the  function  of  the  courts  to  say 
whether  the  present  value  of  the  property 
should  be  found,  or  whether  it  should  be  the 
original  cost. 

Also  as  to  whether  if  costs  are  considered, 
it  should  be  only  as  evidence,  bearing  on 
present  values,  or  as  constituting  the  values 
themselves. 

In  some  cases,  as  in  the  Urbana  Water 
Works  case,  above  referred  to,  the  court  is 
called  upon  to  stand  in  the  position  of  the 
maker  of  rates.  Here  the  plant  was  in  the 
hands  of  a  receiver  of  the  court  finding  the 
rate  of  return,  and  the  fairness  of  the  rate 
was  in  question  rather  than  the  constitutional 
one  of  confiscation. 

NEEDED  IMPROVEMENTS. 

A   summary  of  these   needed   improvements 

is  as  follows : 

9.25  miles  of  main  trunk  feeders $220,000 

20  miles  of  subsidiary  mains 130.000 

One    12.000-gallon   pump 40,000 

12.000   meters   set '^S'S'^" 

2.000  service  pipes 30.000 

Total     :. . .  .-.■ $570,000 

While  this  estimate  can  only  be  considered 
appro.ximate,  it  may  be  assumed  to  substan- 
tially represent  the  improvements  that  ought 
to  be  made  to  the  Peoria  water  plant  by  the 
end  of  the  year  1913. 

W.^TER   CONSUMTTION    AND    METERS. 

The  Peoria  Water  Co.  took  over  the  city 
plant  Oct.  .31,  1889,  and  operated  it  until  the 
early  part  of  1892.  after  which  the  supply 
came  entirely  from  the  new  works. 

These  were  officially  tested  June  3  and  4, 
1892,  and  accepted  Julv  2.j  following. 

During  28  months,  Oct.  31,  1889,  to  Feb.  21, 
1892,  while  the  old  works  were  in  operation, 
the  average  daily  supply  as  shown  by  the 
pumping  records,  was  3,-330.000  gals. 

For  the  year  Jime  -30,  1892,  to  June  30,  1893, 
the  first  year  of  operating  the  new  works,  the 
average  daily  supply  was  2.628,000  gals.,  which 
for  a  population  of  46,000  gives  a  consumption 
of  57  gals,  per  capita  per  day. 

For  the  year  June  30,  1909,  to  June  30,  1910, 
the  last  year  of  operation,  the  average  daily 
consumption  was  7,435,000  gals.  With  a  popu- 
lation of  73.000  as  representing  Peoria  and 
the  adjacent  villages,  supplied  by  the  Peoria 
Water  Works  Co.,  the  consumption  was  102 
gals,  per  capita  per  day. 

This  increase  of  water  used  per  capita  from 
.57  gals.,  to  102  gals,  daily  in  18  years,  is  iiot 
indicative  of  increased  waste,  or  even  of  in- 
creased consumption,  rated  on  the  actual  users 
of  water. 

The  daily  average  consumption  for  each 
service  pipe  in  the  system,  Jan.  1,  1893,  was 
804  gallons,  and  for  Jan.  1.  1910,  it  was  718 
gals.,  which  tend  to  show  that  relatively  to 
the  number  of  actual  users  of  water,  a  reduc- 
tion is  taking  place  in  consumption. 

A  diagram  giving  a  graphic  representation 
of  water  consumed,  service  pipes,  and  miles 
of  street  mains,  with  reference  to  population, 
shows  that  though  after  July  1,  1892,  the  pipe 
mileage    has    not    kept    pace    with    population, 
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the  number  of  services  have  grown  from  70 
per  one  thousand  of  population  to  142.  The 
same  law  appears  from  an  inspection  of 
'I'able  II. 

It  is  then  a  denKinstralecl  fact,  that  not- 
withstanding the  average  daily  supply  of  water 
has  increased  in  seventeen  years  from  2,628,000 
gals,  to  7,435,000,  and  the  daily  per  capita  con- 
sumption from  57  to  102  gals.,  there  has  been 
no  actual  increased  w'astage  relatively,  or  in- 
crease in  the  use  of  water  per  actual  consumer. 

This  does  not  signify,  however,  that  there 
is  not  a  large  unnecessary  wastage  and  use, 
which  may  be  greatly  reduced  by  the  general 
use  of  meters. 

'J'he  consumption  at  the  present  time  is  about 
as  follows,  as  shown  by  the  latest  records: 

Gallons. 
Daily  average  for  the  year  endin;?  June 

30.'  1910   7,435,000 

Daily    average   for    month   of    maximum 

consumption   (June.   1910)    9,046,000 

Maximum    consumption    for    single    day 

(June  30.   1910) 10,688,000 

The  maximum  consumption  for  a  single 

day  to  August  12,   1910,   was  for  July 

9    : 12,458.000 

The  effect  of  a  general  metering  of  all 
water  services  cannot,  of  course,  be  foretold 
exactly,  but  that  it  would  profoundly  afifect 
the  consumption  and  waste  of  w-ater  cannot 
be  doubted. 

Meters  have  been  introduced  extensively  in 
many  cities  of  comparatively  large  size,  and 
the  results  have  been  beneficial  to  such  a 
degree,  that  the  advisability  of  their  use  in 
the  most  of  water  works  plants  i^  no  longer 
seriously  questioned. 

It  is  not  to  be  inferred,  however,  that  the 
advantage  derived  from  their  use  is  equal  in 
all  plants,  and  that  there  are  not  cases  where 
the  time  has  not  arrived  for  their  general 
introduction.  There  are,  however,  no  cities 
where  they  should  not  be  used  for  certain 
classes  of  service. 

In  this  connection  it  should  be  observed  that 
there  are  other  causes  operating  in  many  cities 
to  keep  down  the  water  consumption,  the  re- 
sults of  which  are  often  erroneously  attributed 
to  meters.  The  very  low  consumption  in  many 
European  cities  and  in  some  American  cities 
is  sometimes  largely  due  to  a  great  number  ot 
consumers  being  supplied  through  a  single 
service  pipe,  and  without  discrimination  in 
drawing  inferences  from  water  works  data, 
meters  may  be  given  the  credit  for  a  low  rate 
of  consumption  for  which  they  are  only  par- 
tially the  cause. 

'I'hough  meters  have  come  into  general 
use  in  water  works  of  a  certain  class,  they  are 
not  supplied  universally  in  the  largest  cities, 
such  as  New  York,  Chicago,  Philadelphia,  St. 
Louis  and  Boston. 

In  some  intermediate  sized  cities,  such  as 
Cleveland  and  Milwaukee,  they  have  been  gen- 
erally installed. 

The  best  evidence  of  their  effect  in  these 
and  other  smaller  cities,  is  a  comparison  of 
water  consumption  before  and  after  they  have 
been   generally   installed. 

Milwaukee—                                           1-S92,  1909. 

Population    Ii;7.700  365,000 

Total  number  of  service  pipes....    12.212  61.5S9 

Total  number  of  meters S71  51.120 

Per  cent  of  services  metered 7.1  83.0 

Number  of  service  pipes  per  l.ono 

of    population 73  169 

Daily     average      consumption      of 

water,  thousands  of  gallons....  17,".iii0  36.100 
Daily     average      consumption      of 

water  per  capita  gallons 106  99 

Daily   average   measured    through 

meters   per   capita   gallons 59 

Daily     average      consumption      of 

water  per  service  gallons 1,464  586 

In  seeking  for  the  effect  nf  meters  in  Mil- 
waukee. It  will  be  observed  that  though  only 
7.1  per  cent  of  the  services  were  metered  in 
1892  as  against  83  per  cent  in  1909,  there  has 
been  but  a  small  decrease  in  the  water  con- 
sumed per  capita,  while  under  nominal  con- 
ditions with  meters  there  should  have  been  a 
reduction  of  nearly  one-half. 

This  IS  accounted  for  by  tlv  fact  that  in  1892 
there  were  only  73  services  for  1,000  of  popu- 
lation, and  a  consumption  of  1,4()4  gals,  of 
water  per  service,  while  in  1909  there  were  169 
services  per  1,000  of  population,  and  a  con- 
sumption of  only  580  gaKv  of  water  per 
service.    This  indicates  that  if  there  had  been 


as  many  services  for  1.000  of  population  in 
1892  as  in  1909,  the  amount  of  water  per 
capita  ui  1909  would  have  been  at  least  twice 
waat  is  was,  or  to  express  it  in  another  way, 
if  meters  had  not  been  introduced,  it  is  prob- 
able that  the  consumption  of  water  in  1909, 
instead  of  being  but  99  per  capita,  would  have 
been  in  the  neighborhood  of  200  gallons  per 
capita. 

Years 
Cleveland—  1901.         190S. 

Population    411.200     519,000 

Total  n\unlier  of  service  pipes....   35.130       74.490 

Total  number  of  meters 3,540       69,733 

Per   cent   of  services   metered....         6.1  93.6 

Number   of    services    per    1,000    of 

population    134  143 

Daily      average     consumption      of 

water,   thousands  of  gallons 69.600       52.000 

Dail\'     average      consumption      of 

water  per  capita  gallons 16'J  100 

Daily  average   measured   by   met- 
ers, per  capita  gallons 77 

Daily     a\'erage     consumption     of 
water  per  service  gallons 1,263  69.S 

.■\s  will  be  observed  in  the  case  of  Cleveland, 
the  effect  of  meters  is  clearly  marked,  a 
reduction  in  consumption  of  69  gals,  per  capita 
or  nearly  41  per  cent  having  occurred  in  seven 
'•ears,  notwithstanding  the  fact  that  the  nuni- 
ber  of  services  per  1,000  population  has  in- 
creased but  slightly. 

The  apparent  difference  between  Cleveland 
and  Milwaukee  in  this  regard  is  obviously  due 
to  the  fact  that  the  Cleveland  plant  was  48 
years  old  in  1901,  and  hence  had  developed  its 
business  nearly  in  proportion  to  the  size  of  the 
city  at  that  time,  while  the  Milwaukee  plant 
was  but  18  years  old  in  1892  and  had  not  devel- 
oped its  business  in  such  proportion. 

In  the  latter  case  the  development  of  busi- 
ness in  proportion  to  population  was  in  prog- 
ress while  meters  were  being  introduced,  while 
in   the  former  this  was  true  in  only  a   minor 

degree. 

Years 
Columbus.    O.-—  1900.         1907. 

Population    125.560     104,700 

Total  number  of  service  pipes 14.556       24.9i;i 

Total   number  of  meters 4,656       19,016 

Per   cent    of  services   metered 10.2  76.5 

Number  of  services  per  1,000  pop- 
ulation            116  134 

Daily      average     consumption      of 

water,   thousands  of  gallons 24.400       16.300 

Daily     average     consumption      of 

water  per  capita  gallons 194  99 

Daily   average   measured  by  met- 
ers per  capita  gallons 

Daily     average     consumption     of 

water  per  service  gallons 1.6,6  6.-)2 

Columbus  shows  a  reduction  in  seven  years 

in  the  per  capita  consumption   of  95  gals.,  or 

over   49.0    per   cent,   notwithstanding   the    fact 

that    there    was    considerable    development    of 

business  relative  to  population  occurring  while 

meters  were  being  introduced. 

Years 

Minneapolis-                                        1904.  190S_^ 

Population    --''bV.I  -'IM^r, 

Total  number  of  service  pipes 26.444  33,.'iO0 

Total  number  of  meters 11.044  2n^49.3 

Per   cent   of   services   metered 41.  i  lO.l 

Number   of   services   per   1,000   of 

population     ''"'  ''■■' 

Daily     average     consumption     of  ,-cnn 

water,   thousands  of  gallons 19.400  ],.SOii 

Daily     average     consumption     of         ^ 

water  per  capita  gallons ■■>  6U 

Daily  average   measured    by  met-  ^^ 

ers  per  capita  gallons 21  ■•- 

Daily     average      consumption      of  _ 

water    per   service   gallons 691  u-l 

For  an  American  city,  Minneapolis  has  a 
small  number  of  service  pipes  per  1,000  popu- 
lation in  both  years  compared,  which  partly 
accounts  for  the  comparatively  low  water  con- 
sumntion  per  capita.  Meters  must  be  given 
credit  for  a  considerable  i)art  of  it,  however. 

Y'ears 

St     p.aul—  IS!"!-         1^09. 

Population     151.100     209.560 

Total  iiunilier  of  service  pipes 14. ,92       -J.O^-' 

Total   number  of   meters I,:il0        IfJ'l^ 

Per   cent   of  services    metered....        10.;,         4b. U6 
Number    of    services    per    1.000    of 

population     ='  '"' 

Daily      averagf     oonsuniplioii      ot  __ 

wa'ter.   thou.sands  of  gallons S.OOO       11, .00 

Daily     average      consumptiou      of  __  ^ 

water  per  capita  gall"tis .n  ..6 

Dailv   av<  rage    measur..,i    by   met- 

ers   per  capita  gallons 10  l.t 

Daily      average     eonsiiniptiim      ol 

water   per   scrvioo    gallons oS3  41, 

The  effect  of  mclers  in  keeping  down  water 
consumption  in  -St.  Paul  i-  sli'nvn  by  the  fact 
that  the  water  used  per  capita  remained  prac- 
tically station.irv  fir  ihr  ■■■  years,  dtn-ing  which 


time  the  number  of  services  per  1,000  of  popu- 
tion  was  increased  more  than  one-third,  the 
metered  service  in  1909  being  less  than  50  per 

cent. 

Tears 
Lowell.   Mass.—  1898.         1909. 

Population     91,500       95,100 

Total  number  of  service  pipes 10,396       12,307 

Total  number  of  meters 4,865         9,465 

Per   cent  of  services   metered....       46.9  76.9 

Number    of    services    per    1,000    of 
population    113  129 

Daily     average     consumption     of 
water,    thousands  of  gallons....     6,700         i,200 

Daily     average      consumption     of 
water  per  capita  gallons 73  55 

Daily  average   measured    by   met- 
ers per  capita  gallons 20  28 

Daily     average     consumption     of 
water   per   service   gallons 644  426 

The  effect  of  meters  is  very  marked  in 
Lowell,  as  a  material  reduction  in  the  water 
consumed  per  capita  has  taken  place,  while  a 
material  increase  of  services  per  1,000  of  popu- 
lation was  occurring. 

Years 

Fall    River,    Mass.—  1S80.         1909. 

Population    48,900     106.400 

Total  number  of  service  pipes....     2,6S:>         8.216 

Total   number  of  meters 1,583         8,19, 

Per  cent  of  services  metered 59  98. a 

Number    of   services    per    1,000    of 

population     55  <S 

Daily     average      consumption      of 

water,  thousands  of  gallons....  l.ion  ...300 
Daily     average      consumption      "t 

water   per   capita    gallons 28  50 

Daily   average   measured   by   met- 
ers per  capita   gallons '.  24..-) 

Dally     average      consumption      of 

water   per  service   gallons >os  642 

Fall  River  is  an  example  of  a  city  that  used 
meters  in  considerable  numbers  from  the  be- 
ginning. In  1874,  the  first  year  of  operation, 
there  were  7.5  per  cent  of  the  services  metered, 
and  in  1876,  the  third  year  of  operation,  there 
were  35  per  cent  of  the  services  metered. 

In  1880  the  business  of  the  plant  was  in  an 
undeveloped  state,  and  there  were  very  few 
services  to  each  1,000  population,  hence  the 
low  consumption  per  capita. 

By  1909  the  number  of  services  per  1,000  of 
population  had  increased  42  per  cent,  but  st_ill 
remains  at  the  extremely  low  number  of  iS, 
which  represents  about  12.9  nf  population  to 
the  service. 

The  low  consumption  jier  capita  which  has 
always  obtained  in  Fall  River,  considering  that 
it  is  a  large  manufacturing  city,  is  not  alto- 
gether due  to  meters.  A  considerable  part  of 
it  must  be  ascribed  to  the  large  number  of 
consumers   for   each   service  pipe. 

Years 

Madison.    Wis.-  1890  1908. 

Populatii.n    1?.^«       -'•"? 

Total  number  of  service  pipes l.-;o>         -j.^"! 

Total  number  of  meters 441         i..,.ss 

Per   cent   of   sei-vices   metered....       .!-.•■  ■!'<.') 

Number    of   .services    per    1,000    of 

population -^        1"2  ^*>^ 

Dally     average     consumption      of 

water,  thousands  of  gallons....  :)20  1.700 
Daily     average     consumption     of         ^ 

water  per    capita   gallons 8  '>i 

Daily  average  measured   by  nvt-  ^ 

ers  per  capita  gallons _  ■■  -" 

Daily      average      consumption      of  ^ 

water   per   service   gallons -^1  -o^ 

Madison  shows  a  low  consumiition  of  water 
per  capita,  iiarticnlarly  in  l.'^OU.  cinsiderniR 
there  were  102  service  pipe^  per  l.OiX)  of  popu- 
lation. 

And  considering  the  char.ictcr  of  the  city, 
with  thousands  of  inhabitants  attending  the 
university  that  do  not  appcir  m  the  census  re- 
turns, the  consumption  per  capita  in  1908  shows 
the  effect  of  meters  in  keeping  it  down. 

This  case  furnishes  a  marked  example  of 
the  effect  of  an  increase  of  services  per  1,000 
of  populati<ui  to  carry  with  it  increased  rate  of 
consumption    per   capita. 

Here  the  services  per  I.IHIO  ,,f  p,.pulation 
grew  in  eighteen  years  iuarl\  63  per  cent,  in 
spite  of  which  and  in  spite  of  a  large  per- 
centage increase  of  meters  rel.-ilive  to  service 
pipes,  the  water  consuiuptinn  per  capita  was 
60  per  cent  greater  in   19<t8  than  in  1890. 

The  foregoing  eight  cities  comprise  all  at 
present  available  that  permit  of  a  comparison 
of  the  progressive  effect  of  meters  on  the  con- 
sumption of  water.  Other  data,  liowever,  con- 
firms and   reinforces  the  results  shown. 

A  comparison  of  Cleveland  and  Milw;iukec 
with   other   Like   cities,   as   to    the   water   used 
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per  capita,  aiul  the  per  com  of  meters  in  use, 
is   very   significant. 

Percent    Daily  av. 

of  services  gals  per 


City. 

Year. 

Population 

nielereil 

eaplt 

Cleveland   . 

.lilOS 

519,000 

93.6 

100 

Milwaukee 

.1S09 

3(i.'..000 

S3.0 

99 

Chicago    . . 

.I'los 

2,050.000 

3.9 

22S 

Detroit    ... 

.lt>OS 

430,000 

9.0 

ISO 

Buffalo    . . . 

.liHU" 

4f.T.00O 

4.0 

323 

Erie    

.isms 

63, GOO 

2.3 

200 

Saginaw 

.  190S 

50,000 

4.5 

177 

When  it  is  considereil  tliat  Clevelaml  and 
Milwaukee  are  large  manufacturing  cities,  cer- 
tainly as  much  so  in  proportion  to  population 
as  Detroit  and  BntTalo,  it  is  fair  to  conclude 
that  their  consutnption  of  water  would  have 
been  twice  what  it  is.  if  meters  had  only  been 
used  for  say,  4  per  cent  of  the  services. 
To   be   continued. 


The  Under-City  Tunnel  for  Delivering 
Catskill  Water  to  the  Distribu- 
tion Mains  of  New  York. 

The  construction  of  an  18-mile  rock  timnel 
from  11  to  15  ft.  in  diameter  forms  one  of 
the  concluding  tasks  in  the  construction  of 
New  York  city's  improved  water  supply.   This 


the  reasons  for  adopting  a  tunnel,  the  condi- 
tions governing  its  location  and  construction 
and   the  general   structural   details. 

The  Catskill  aqueduct  has  a  capacity  of 
r.00,000,000  gals,  of  water  per  24  hours.  To 
distribute  this  supply  in  New  York  city 
through  pipe  mains  in  such  a  way  as  to  econ- 
omize the  available  gravity  pressure  wonld 
require  the  equivalent  of  Iti  pipes  GO  ins.  in 
diameter  or  of  30  pipes  48  ins.  in  diameter, 
which,  for  cast  iron  pipes,  would  cost  $■17,- 
000,000.  But  the  laying  of  so  many  miles  of 
great  pipes  would  necessitate  digging  up  many 
busy  streets,  with  all  the  attendant  annoy- 
ances and  dangers,  and  the  unavoidable  direct 
losses  to  business  along  the  routes.  Further- 
more, the  streets  are  already  so  occupied  by 
pipes,  sewers  and  conduits,  and  by  subway, 
surface  and  elevated  railways,  or  have  been 
so  pre-empted  for  future  subways  and  other 
sub-surface  structures,  that  to  obtain  loca- 
tions for  even  a  few  large  new  water  mains 
was  scarcely  practicable.  Fortunately,  the 
geology  of  the  city  offered  a  much  safer, 
more  convenient,  far  more  permanent  and 
more  economical  solution  of  this  difificult 
waterworks  problem  through  the  most  con- 
gested   portions   of   the   metropolis.     In   other 


the  speed  and  general  success  with  which  ll'/i 
miles  of  pressure  tunnels  are  now  being  built" 
north  of  the  city  for  the  Catskill  aqueduct 
emphasized  the  desirability  of  this  type  of 
conduit. 

The  governing  factor  in  the  tunnel's  gen- 
eral location,  as  w-ell  as  in  its  adoption,  was 
the  existence  of  tunneling  rock  at  reasonable 
depth.  The  rock  formations  of  New  York 
City  are  mostly  well  known  types  in  which 
tunneling  has  been  extensive  and  successful. 
To  be  sure,  there  are  difficulties  to  be  over- 
come, as  in  all  tunneling.  In  The  Bronx  and 
Brooklyn  the  prevailing  types  of  rock  are 
gneiss,  and  on  Manhattan  island  schist.  At 
the  Marlem  River  and  the  old  location  of  the 
East  River,  in  the  Bowery  district  of  the 
lower  Fast  Side,  Manhattan,  dolomitic  lime- 
stone is  found  in  relatively  narrow  beds,  and, 
at  the  latter  place,  intcrbedded  with  gneiss 
formations.  The  distance  to  which  the  tunnel 
was  projected  in  Brooklyn  was  determined 
mainly  by  two  considerations:  first,  beyond 
the  locality  chosen  for  the  termini,  the  quan- 
tity of  water  to  be  carried  in  any  one  conduit 
was  too  small  to  make  tunnel  construction 
economical;  second,  the  surface  of  the  ledge 
rock  had  descended  lo  such  deptli  that  it  was 
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Fig.  1 — Map  and  Profile  of  Under-City  Tunnel.  C  atskill    Water  Supply   for   New  York   City. 


tunnel  is  shown  in  plan  and  proSle  by  the 
map  Fig.  1.  Beginning  at  Hill  View  Reser- 
voir the  lengths  and  diameters  of  the  several 
sections  are  as  follows : 

Length,  Ft.  Diameter.  Ft. 

•11.750     15 

24.530     14 

4,500      13 

9,130     12 

15,000      11 

The  final  section  of  1.5,000  ft.  includes  the 
1,800-ft.  branch  tunnel  in  Brooklyn.  A  standard 
cross-section  of  the  12-ft.  tunnel  is  shown  by 
Fig.  2,  and  similar  sections  are  used  for  the 
other  diameters.  Where  the  work  rnay  have 
to  be  timbered  variations  from  Fig.  2  are 
provided  for  but  these  need  not  be  given  here 
where    it    is   proposed   merely   to  state   briefly 


words,  the  underlying  rocks,  for  the  most 
part  sound  and  strong,  made  feasible  one 
great  conduit — a  pressure  tunnel  deep  in  the 
rock — from  Hill  View  reservoir,  just  north  of 
the  city  line  in  Yonkers,  to  the  heart  of 
Brooklyn,  traversing  the  Boroughs  of  The 
Bronx  and  Manhattan,  and  passing  under  the 
Harlem  and  East  rivers.  Extensive  explora- 
tions with  core  drills  demonstrated  that  such 
a  tunnel  w^as  practicable,  and  other  studies  in- 
dicated that  it,  with  large  pipe  lines  extending 
from  its  Brooklyn  termini  into  Queens  and 
Richmond  boroughs,  could  be  constructed  for 
but  little  more  than  half  the  cost  of  the  all- 
pipe  delivery  system. 

In    the    exhaustive    studies     more     recently 
made   for  planning  the  interborough   delivery, 


not  feasible  to  sink  shafts  to  it  through  the 
overlying  drift  materials  since  with  the  ex- 
ception of  the  upper  20  to  50  ft.,  approxi- 
mately, the  shafts  are  below  tide  level.  Hence 
compressed  air  or  similar  highly  expensive 
construction  becomes  necessary,  and  the  depth 
to  W'hich  pneumatic  work  can  be  carried  is 
limited  by  human  endurance. 

For  constructing  the  tunnel  24  shafts  will 
be  sunk,  ranging  in  depth  from  200  to  7.50  ft. 
The  most  northerly,  Shaft  1,  will  be  sealed 
after  the  tunnel  is  completed  and  not  further 
used.  Shafts  11  and  21,  in  the  depressions  in 
the  profile  just  mentioned,  will  be  equipped 
as  drainage  shafts,  by  means  of  which  the 
tunnel,  or  parts  of  it,  can  be  unwatered  for 
inspection  or  repairs,  if,  in  the  distant  future. 
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the  latter  should  become  necessary.  At  Shafts 
13  and  18  (see  map  and  profile),  all-bronze, 
hydraulically-operated  gate  valves  will  be 
placed  across  the  tunnel,  thus  dividing  it  into 
three  sections;  these  two  valves  have  conse- 
quently been  named :  section  valves. 

Into  all   shafts,  except   Numbers   1   and   11. 


during  construction.  With  the  exception  of 
a  few  hundred  feet,  the  tunnel  is  located  be- 
neath public  property.  Such  location  results 
in  great  economy,  avoiding  purchase  of  ease- 
ments in  expensive  real  estate,  and  also 
avoiding  the  possibility  of  having  plunger 
elevator  shafts,  artesian   (  !)   wells,  or  sirnilar 


m. 


Fig   2 — Standard   Cross   Section   of   Under-City   Tunnel,  Catskill   Water  Supply  for   New 

York  City. 


one  or  two  steel  pipes,  designated  as  risers, 
are  to  be  built,  iinbedded  in  and  lined  with 
concrete,  thus  affording  connection  from  the 
tunnel  to  the  distribution  mains  in  the  streets. 
Each  riser  will  be  covered  at  its  top  with  a 
bronze  casting,  termed  a  shaft  cap.  and  shaped 
much  like  a  pipe  cross,  the  bottotn  being  fas- 
tened to  the  top  of  the  steel  riser  and  the 
top  covered  by  a  domed  cover  bolted  on.  The 
two  horizontal  outlets,  usually  30  ins.  in  diam- 
eter, each  will  have  an  all-bronze,  screw- 
operated  gate  valve  bolted  to  its  flange,  be- 
yond which  other  valves,  Venturi  meters, 
pressure  regulators,  etc.,  will  make  up  the 
connections  to  the  distribution  pipes. 

The  valves  and  meter  registers  at  each 
shaft  will  be  contained  in  a  large  concrete 
chamber.  At  Shaft  3.  for  connection  to 
Jerome  Park  reservoir,  and  in  Shafts  23  and 
24,  the  Brooklyn  termini,  the  risers  will  be 
72  ins.  in  diameter  inside  their  concrete  lin- 
ings ;  all  the  other  risers  will  be  48  ins.  in 
diameter.  By  reinoving  the  domed  cover 
from  each  shaft  cap  access  can  be  had  directly 
into  the  tunnel  whenever  the  latter  is 
unwatered. 

As  a  safeguard  against  the  serious  result  of 
an  accident  to  the  w'orks  at  the  bead  of  a 
shaft,  and  for  convenience  in  certain  opera- 
tions, a  special  valve  is  to  be  placed  at  the 
bottom  of  each  riser.  These  have  been 
named  riser  valves  and  will  lie  wholly  of 
bronze  and  so  designed  as  to  work  either 
automatically,  or  by  manipulation  in  the  valve 
chamber,  or  at  a  distance  by  means  of 
electricity. 

The  shafts  are  spaced  from  "i.300  to  o.'iOO 
ft.  apart.  Fortunately,  it  has  been  possible 
to  locate  the  tunnel  so  as  to  bring  most  of  the 
shaft  sites  in  public  parks  or  large  open  spaces 
at  the  intersections  of  avenues  and  streets. 
In  only  three  cases  are  shafts  located  on 
private  property  which  will  have  to  be  bought, 
although,  in  one  or  two  other  cases,  private 
property   will   be   secured    for   temporary    use 


borings  sunk  into  the  tunnel,  with  the  conse- 
quent   trouble. 

Throughout  its  length  the  tunnel  will  be 
lined  with  dense,  strong  Portland  cement  con- 
crete, and  the  rock  will  be  thoroughly  grouted 
under  pressure  back  of  this  lining.  The  ob- 
ject of  this  treatment  is  to  render  the  tunnel 
as  watertight  as  feasible.  Smooth  lining,  of 
course,  also  greatly  enhances  the  hydraulic 
capacity  of  the  tunnel  and  makes  its  cleansing 
easier.  The  diameters  of  the  hole  in  the 
rock  will  be  roughly  4  ft.  greater  than  those 
of  the  finished   tunnel  bore. 

To  withstand,  with  an  alnmdant  luargin  of 
safety,  the  unbalanced  bursting  pressure  due 
to  the  elevation  of  Hill  View  reservoir  above 
the  ground  water  table  over  the  tunnel  it 
was  decided  that  the  minimum  depth  of  sound 
rock  above  the  tunnel  should  be  150  ft.  .As  a 
matter  of  fact  the  depth  of  the  tunnel  in 
sound  rock  is  everywhere  greater  than  this 
minimum,  and,  for  a  large  part  of  its  length 
much  greater,  as  shown  by  the  profile.  The 
depths  below  the  surface  of  the  ground  range 
from  200  to  V-JO  ft.  Two  deep  depressions  in 
the  profile  were  necessary.  The  northerly 
drop  passes  beneath  the  Harlem  river  and 
Manhattanville  valleys,  and  the  southerly,  be- 
neath the  old  bed  of  the  I-'ast  River.  .M  both 
places  .geologic  faulting  ami  the  action  of  the 
water  have  weakened  the  rocks  to  great 
depth. 

The  riser  valves  arc  so  designed  that  each 
can  be  readily  disenga.yed  from  its  settings, 
without  stagin.g.  and  lowered  to  the  tunnel  or 
r.iised  to  tlie  cb.unlier  ^:s  ,1  unit.  Thus  any 
shaft  can  be  quickly  cleared  for  access  to  the 
tunnel,  after  unwatcring.  The  hydraulic  cyl- 
inders for  operating  the  section  valves  will 
be  in  the  chambers  at  the  tops  of  their  shafts. 

Each  drainage  shaft  is  !"cate(l  about^  7.5  ft. 
from  the  tunnel  and  is  i 
horizontal    drift    which 


It  is  thus  possible  to  shut  the  shaft  ofif  com- 
pletely from  the  tunnel  and  to  empty  it  while 
the  tunnel  is  in  service.  A  steel  float,  shaped 
like  a  huge  milk  can,  will  be  placed  in  each 
drainage  chamber.  Electrically  driven  cen- 
tifugal  pumps,  with  their  motors,  will  be  in- 
stalled in  the  float  whenever  the  tunnel  is  to 
be  unwatered  and  will  descend  with  the  water 
level  during  pumping  until  the  float  rests  on 
the  bottom  of  the  shaft.  After  the  work  in 
hand  is  completed,  the  bronze  door  and  other 
valves  can  be  closed  and  the  tunnel  refilled. 
By  refilling  the  drainage  shaft  through  a  pipe 
provided  for  the  purpose  the  float  is  returned 
to  the  surface,  permitting  the  machinery  to 
be  dismantled  and   suitably  stored. 

From  each  chamber  a  drain  will  extend  to 
a  nearby  sewer  or  water  course,  thus  keeping 
the  floor  free  from  water.  Each  chamber  will 
have  electric  lights  and  a  ventilating  fan 
which  can  be  set  in  operation  as  soon  as  the 
attendant  enters  the  chamber.  The  tendency 
of  various  noxious  gases  to  accumulate  in 
such  deep  chambers  and  manholes  renders 
ventilation  imperative.  Access  to  each  cham- 
ber will  be  by  means  of  a  trap  door  opening 
on  to  a  stairway.  Frequent  visits  to  these 
chambers  will  be  necessary. 

By  reversing  the  normal  direction  of  flow 
in  the  pipe  lines  and  tunnel  it  will  be  possible 
to  draw  upon  the  Brooklyn  system  and  the 
400,n00.000-gal.  tenuinal  reservoir  in  Rich- 
mond and  thus  to  send  water  to  The  Bronx 
and  Manhattan.  The  new  city  aqueduct  thus 
incidentally  inter-connects  all  the  important 
water  supply  systems  of   Greater   New   York. 

The  many  advantages  of  the  deep  under- 
city  tunnel  over  sub-surface  mains  of  equal 
capacity  are  perhaps  specially  prominent  in 
New  York,  where  urban  pressure  tunnel  con- 
struction originated  in  the  Harlem  river  cross- 
ing and  adjacent  portions  of  the  new  Croton 
aqueduct,  placed  in  use  in  1891  and  uninter- 
ruptedly in  service  since  that  time.  Through 
this  new  city  tunnel  it  will  be  possible  to  de- 
liver Catskill  water  by  gravity  to  the  twentieth 
stories  of  tall  buildings  in  the  downtown  dis- 
tricts, after  the  necessary  changes  have  been 
made  in  the  distribution  pipes.  This  high- 
pressure  gravity  supply,  it  has  been  estimated, 
will  permit  the  elimination  of  public  and 
private  pumping  now  costing  about  $2,000,000 
per  annum.  It  will  afford  better  fire  protec- 
tion. It  is  anticipated  that  construction  will 
begin  next  spring  and  that  about  4'/2  years 
will  be  required  for  the  work. 

Messrs.  John  A.  Bensel.  Charles  N.  Chad- 
wick  and  Charles  A.  Shaw  are  the  Commis- 
sioners of  the  Board  of  \\'ater  Supply,  and 
Mr.  J.  Waldo  Smith  is  Chief  Engineer,  and 
Mr.  Merrit  H.  Smith  is  Deputy  Chief  Engi- 
neer. Mr.  Walter  E.  Spear.  Department  En- 
gineer, is  to  have  charge  of  the  City  Aqueduct 
construction,  and  for  some  time  has  had  im- 
mediate charge  of  the  surveys.  The  prelim- 
inary studies  and  surveys  and  the  prepara- 
tion of  the  designs  and  specifications  have 
been  carried  on  under  the  direction  of  Mr. 
."Xlfred  D.  Flynn.  Department  En.gineer.  with 
Mr.  Thomas  H.  Wiggin  as  senior  designing 
engineer  and,  Mr.  Percy  C.  Barney  as  princi- 
pal assistant  engineer. 

The  information  from  which  this  article 
has  been  prepared  was  taken  from  the  1000 
report  of  the  Board  of  \\'ater  Supply,  New 
York  City,  and  from  a  paper  by  Mr.  Flynn  in 
the  Harvard  Engineering  Journal  for  Jan- 
uarv.   1911. 


■  octeil  with  it  by  a 
!i(ains     a     hinged. 


dom.e-shaped,  ellipticil   in    ;;ze  door,  or  valve. 


Colorado  Roads  Make  Trackage  Agree- 
ment.— Fruitless  coinpetitiini  between  the 
Denver  S:  Rio  Grande  and  the  Colorado  & 
Southern  is  to  be  abolished  by  a  trackage 
agreement  just  made  by  these  roads.  The 
Denver  &  Rio  Grande  gets  tr.ackagc  rights 
over  the  Colorado  &  Southern  between  Gun- 
nison and  the  Baldwin  coal  mines,  Ohio  City 
and  Pitkin;  while  the  Colorado  &  Southern 
gets  tracka.gc  ri.ghts  over  the  Denver  &  Rio 
Grande  from  Leadville  to  Dillon.  The  two 
roads  own  parallel  lines  between  the  points 
mentioned,  and  the  owning  road  will  retire 
in  each  case  from  the  operation  of  the  track 
in  question. 
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STEAM     AND      ELECTRIC      RAILWAY      SECTION 


Freight  Train  Resistance :  Its  Relation 
to  Average  Car  Weight.* 

iComimitU   from   page  259.) 
THE    RESULTS    OF    THE    TESTS. 

Results  of  the  Iiidk-idiial  Tcsls.—Thc  im- 
mediate result  of  each  test  is  a  curve  wliich 
shows  for  the  train*  under  consideration  the 
relation  existing  between  train  resistance  and 
speed.  Fig  It  is  fairly  representative  of  the 
entire  group  of  curves,  and  such  discussion  of 
it  as  follows  is  general  in  its  application. 

The  plotted  points  show  unmistakably,  an 
increase  in  resistance  as  the  speed  increases, 
and  the  curve  drawn  represents  the  mean  re- 
lation between  resistance  and  speed.  In  Fig. 
1  the  ma.ximum  variation  from  this  mean  of 
any  calculated  value  of  resistance  is  about  20 
per  cent;  the  next  largest  variation  is  16  per 
cent  and  other  calculated  values  of  resistance 
differ  from  the  values  determined  from  the 
curve  by  generally  less  than  10  per  cent.  In 
a  majority  of  the  tests  the  maxinnnn  varia- 
tion is  less  than  in  Fig.  1,  and  the  general 
agreement  between  the  calculated  values  of 
resistance  and  the  ordinates  of  the  curve  is 
better  than  in  the  test  chosen  for  illustration. 

It  has  been  thought  desirable  to  express 
more  specifically  this  variation  between  the 
calculated  values  of  resistance  and  the  mean 
values  as  derived  from  the  curves  drawn.  To 
this  end,  for  all  tests,  all  calculated  values  of 
resistance  for  speeds  between  8  and  12  miles 
per  hour  were  compared  with  the  ordinates  of 
the  curves  at  the  corresponding  speeds  and 
the  percentage  difference  was  determined  in 
each  case.  These  percentages  were  then  ar- 
ranged in  two  groups  and  averaged.  The  one 
group  included  the  results  from  all  points 
lying  above  the  curve,  the  other  from  those 
lying  below  it.  The  whole  process  was  next 
repeated  for  speeds  between  28  and  32  miles 
per  hour.  For  speeds  between  8  raid  12  miles 
per  hour,  the  average  deviation  (for  all  tests) 
of  calculated  resistance  from  the  mean  values 
derived  from  the  curves,  expressed  in  per- 
centage of  the  mean  values,  were  6.4  per  cent 
above  the  mean,  and  7.6  per  cent  below  the 
mean.  For  speeds  between  28  and  -32  miles 
per  hour  these  percentages  were  -j.d  per  cent 
above  the  mean  and  6.6  per  cent  below  the 
mean.  Such  variation  seems  not  unduly  great 
for  this  class  of  experimental  work. 

These  differences  may  be  due  in  part  to 
accumulated  errors  in  instruments  or  in  the 
calculations.  In  all  cases,  however,  where  the 
calculated  value  of  resistance  varied  by  an  un- 
usual amount  from  the  mean,  all  calculations 
leading  thereto  were  repeated  a  second  time 
and  errors  thus  discovered  have  been  elimi- 
nated from  the  report.  The  explanation  for 
such  differences  need  not  be  sought  further 
than  in  the  variations  which  actually  occur 
from  time  to  time,  in  the  resistance  itself. 
Variations  in  such  components  of  train  re- 
sistance as  flange  friction  and  wind  resistance 
are  probably  .sufficiently  great  to  account  for 
the  differences  discussed  above.  The  data  do 
not  permit  the  influences  of  such  components 
of  resistance  to  be  dift'erentiated. 

The  curve  drawn  for  each  test  has  been  ac- 
cepted as  representing  the  average  values  of 
net  train  resistance  with  a  degree  of  accuracy 
sufficient  for  the  purpose  of  rating  locomo- 
tives. Such  temporary  excess  of  resistance  as 
may  be  expected  to  occur  will  generally_  be 
absorbed  in  that  reserve  in  the  tractive  eft'ort 
of  the  locomotive  which  must  be  allowed  in 
any  system  of  tonnage  rating. 

Results  of  All  the  Tests. — The  resistance 
curves  for  the  individual  tests  were  tlien 
brought  together  on  one  sheet,  displaying  the 
immediate  results  of  the  whole  research.  The 
lower  curves  gave  values  of  resistance  vary- 
ing from  3  lbs.  to  ^1-2  lbs.  per  ton,  while  the 

•Abstract  of  paper  by  Edward  C.  Schmidt. 
Professor  of  Railway  Engineering.  University  of 
Illinois,  published  in  Bulletin  43,  University  of 
Illinois  Experiment   Station. 

■fFor  Figs.  1  and  2.  see  Engineering-Contract- 
ing of  March   1,  1911. 


upper  curves  gave  resistance  values  varying 
from  7  lbs.  to  14  lbs.  per  ton.  Resistance 
values  at  the  lower  speeds  differ  by  I'lO  per 
cent,  and  values  at  higher  speeds  ditfor  by  as 
nuich  as  200  per  cent. 

The  explanation  of  this  variation  lias  been 
sought  in  the  test  conditions  enumerated  be- 
low, each  of  which,  it  was  conceived,  might 
have  contributed  in  some  degree  to  bring 
about   the   <lifferences   disclosed. 

(a)   Weather  and  temperature  conditions. 

(6)   Wind  velocity  and  direction. 

(c)  Kind  of  cars  composing  the  train. 

(d)  Position  of  the  loaded  cars  in  the  train. 

(e)  Defects   in  train  equipment. 

(/)  Average  weight  of  the  cars  in  the  train. 

The  first  five  conditions  are  either  uncon- 
trollable or  were  purposely  not  controlled  dur- 
ing these  experiments.  Attempts  to  explain 
the  differences  between  the  results  by  refer- 
ence to  one  or  the  other  of  these  Cn-c  factors 
have  been  altogether  unsuccesful.  While,  it 
is  true  that  dift'erence  in  wind  velocity,  for 
example,  might  be  accepted  as  a  plausible  ex- 
planation of  the  differences  between  two  or 
three  tests  selected  at  random,  such  explana- 
tion will  not  hold  when  applied  to  two  or 
three  other  tests  similarly  chosen  ;  and  it  fails 
altogether  to  explain  such  differences  when  it 
is  applied   to  the  whole  group. 

Item  /,  however,  has  furnished  the  clue 
whereby  the  apparent  confusion  in  the  results 
of  the  tests  has  been  explained.  It  may  be 
stated  at  once  that  the  difference  in  train  re- 
sistance for  various  tests  is  believed  to  be 
due  chiefly  to  differences  in  the  average  gross 
car  weights  existing  during  the  tests.  An  ex- 
planation of  the  process  which  led  to  this 
opinion  follows  immediately  below.  As  was 
stated  at  the  outset,  this  conclusion  was  an- 
ticipated when  the  work  was  begun,  and  the 
average  car  weight  was  therefore  controlled 
during  the  experiments,  and  made  to  vary 
through  the   widest  possible  range. 

The  Effects  of  Car  Weight  on  Resistance. — 
If  from  each  of  the  tests  the  value  of  resist- 
ance is  determined  at  one  speed,  say  5  miles 
per  hour,  these  values  of  resistance  may  then 
be  plotted  with  respect  to  their  corresponding 
values  of  car  weight;  and,  since  the  speed  is 
common,  its  influence  is  eliminated  and  the  re- 
sulting diagram  may  be  expected  to  reveal  the 
relation  existing  between  train  resistance  and 
average  weight  per  car.  Table  I[  was  pre- 
pared to  facilitate  this  process.  In  it  the  tests 
are  arranged  in  the  order  of  the  average  car 
weights.  Table  It  therefore  presents  the  values 
of  the  coordinates  of  seven  points  on  each  of 
the  curves  and  hence  summarizes  the  imme- 
diate results  of  all  tests. 

In  Table  II  the  second  and  third  columns 
present   a    series   of    values   of    average    car 


weight  and  of  train  resistance  at  5  miles  per 
hour.  Each  pair  of  these  values  represents 
the  results  of  one  of  the  32  tests.  Using  these 
pairs  of  values  as  coordinates,  a  series  of 
points  was  plotted  to  form  a  new  diagram 
for  each  series,  of  which  l-'ig.  2  is  an  exam- 
ple. For  example,  the  point  marked  21  in 
Fig.  2  is  derived  from  the  curve  of  test 
S-1021.  The  curve  of  resistance  for  this  test 
tsee  Fig.  1)  shows  that  at  't  miles  per  hour 
the  mean  resistance  is  4.21  lbs.  per  ton.  Dur- 
ing this  test  the  average  weight  of  the  cars 
in  the  train  was  4(i.l(i  tons.  Table  II  also  ex- 
hibits both  of  these  values  which,  when  plot- 
ted in  Fig.  2,  determine  the  point  there  marked 
21.  The  other  points  of  Fig.  2  were  similarly 
determined.  Each  point  represents  the  value 
of  resistance  at  .5  miles  per  hour  derived  from 
a  particular  test  train. 

Although  there  is  considerable  variation 
among  the  points  of  Fig.  2,  they  indicate 
clearly  a  decrease  in  the  resistance  as  the  car 
weight  increases.  The  curve  drawn  in  Fig. 
2  represents,  for  the  trains  tested,  the  mean 
relation  which  existed  between  resistance  at 
5  miles  per  hour  and  the  average  car  weight, 
.^s  has  been  previously  explained,  the  curve  is 
drawn  by  finding  the  "centers  of  gravity"  of 
several  groups  of  points. 

The  variation  in  resistance  represented  by 
the  points  in  the  different  diagrams  is  suffi- 
cient to  warrant  further  discussion.  Such 
discussion  will,  however,  be  postponed  until 
later  in  the  report.  The  conclusion  reached  is 
that  these  variations  are  largely  caused  by  fac- 
tors which  are  uncontrollable  in  ordinary  train 
operation.  If  this  be  admitted,  it  is  clear  that 
the  discussion  of  such  variations  may  enter 
into  the  solution  of  tonnage  rating  problems 
only  as  an  argument  for  reserve  tractive  ef- 
fort in  the  locomotive. 

These  curves  were  accepted  as  representing, 
for  these  test?,  the  mean  relation  which  ex- 
isted between  train  resistance  and  the  average 
gross  weight  of  the  cars  composing  the  trains. 
They  exhibited  this  relation  at  seven  different 
speeds,  h,  10,  1.5,  20,  2.5,  30  and  35  miles  per 
hour.  For  convenience  in  use  and  to  make 
comparison  easier,  these  seven  curves  were 
brought  together  in  one  diagram,  which  is  re- 
produced in   Fig.  3. 

Fig.  3  presents  the  final  results  of  the  whole 
research.  Each  of  the  curves  there  drawn 
shows  the  mean  relation,  which  existed  during 
the  tests,  between  car  weight  and  resistance 
at  a  definite  speed. 

It  is  believed  that  the  curves  of  Fig.  3  are 
generally  applicable  to  ordinary  American 
freight  trains,  provided  the  conditions  sur- 
rounding their  operation  are  like  those  which 
prevailed  during  these  tests.  The  curves  of 
Fig.   3  enable   one   to   determine   the  probable 


TABLE  II.- 

-VALUES 

OF  TRAIN  RESISTANCE  AT  VARIOUS  SPEEDS. 

Train  Resista 

nee — pounds 

per  ton. 

Av.  weight 

5 

10 

15 

20 

25 

20 

35 

Ti-.-it  No. 

per  car  tons. 

m.  p.  h. 

m.  p.  h. 

m.  p.  h. 

m.  p.  h. 

m.  p.  h. 

m.  p.  h. 

m.  p.  h. 

S-1016 

16.12 

7.3.T 

7.40 

7.62 

,8.37 

9.91 

12.22 

S-1034 

16.56 

8.10 

R.70 

9.92 

11.90 

14.30 

S-1074 

16.56 

6.92 

.S.2.'! 

10.10 

12.32 

14.70 

S-1043 

16.92 

8.50 

S.61 

8.85 

9.30 

10.00 

10.95 

12.6* 

S-1019 

17.72 

7.30 

7.47 

7.90 

8.85 

10.32 

S-1063 

20.04 

6.98 

7.13 

7.43 

7.90 

8.63 

9.63 

s-insi 

20.72 

6.24 

6.30 

6.40 

6.73 

7.60 

8.94 

s-ioso 

21.40 

4.40 

5.57 

6.75 

7.94 

9.15 

10.35 

11.55 

S-1070 

24.60 

5.93 

6.63 

7.47 

8.57 

9.90 

S-1052 

24.80 

7.55 

7.63 

7.80 

S.IO 

8.55 

9.20 

10'.fl,5 

S-IOIS 

25.40 

5.80 

,-..95 

6.20 

6.63 

7.22 

8.25 

10.02 

S-1077 

2.S.40 

4.32 

4.91 

5.58 

6,34 

7.15 

8.01 

8.96 

S-1079 

33.04 

3.66 

4.30 

4.92 

5.60 

6.22 

6.89 

7.55 

S-1015 

36. OS 

5.20 

5.36 

5.52 

5,70 

6.02 

6.71 

7.95 

S-1036 

.37.72 

4.98 

5.03 

5.12 

5,15 

5.31 

5.SS 

7.15 

S-1013 

38.04 

5.40 

5.65 

5.95 

6.32 

6.90 

7.6S 

S-1017 

38.44 

.5'.  9  6 

5.95 

6.02 

6.20 

6.48 

7.01 

8.03 

S-1023 

38.72 

4.16 

4., SO 

5.56 

6,40 

7.30 

S.25 

s-iosn 

40.44 

5.10 

5.25 

5,40 

5.62 

5.90 

6,33 

S-10B7 

41.32 

3.40 

3. 88 

4.35 

4.83 

5.31 

5.80 

6.30 

S-in4S 

45.24 

4.05 

4.35 

4.S0 

5,48 

6.30 

7.23 

8-1040 

45.76 

4.22 

4.30 

4.40 

4,58 

4.90 

5.62 

6.53 

S-1021 

46.16 

4.21 

4.41 

4.72 

5.29 

6.15 

7.20 

.8,40 

S-1027 

47.44 

4.31 

4.48 

4.67 

4.90 

(^  00 

5.79 

6,55 

S-1061 

51.20 

3.. 50 

4.00 

4.51 

5.01 

5:51 

6.01 

6,53 

8-1033 

51.72 

4.10 

4.15 

4.20 

4.25 

4.32 

4.40 

4.65 

s-inss 

52.28 

3.30 

3.50 

.3.71 

3.95 

4.25 

4.60 

5.08 

S-1030B 

57.12 

3.73 

3.80 

3.82 

3.90 

4.10 

4.. 50 

S-inSOA 

59.88 

3.84 

3. .88 

3.92 

4.10 

4.45 

4.95 

S-1072 

66.40 

3.40 

3.50 

3.70 

4.10 

4.61 

5.27 

S.OO 

8-1073 

67.16 

2.52 

2.90 

3.30 

3.70 

4.10 

4.50 

4.90- 

S-1076 

69.92 

2.97 

3.13 

3.37 

3.70 

4.04 

4.49 

4.9.^ 
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mean  resistance  of  any  such  train,  at  speeds 
between  5  and  35  miles  per  hour,  provided  the 
average  weight  of  the  cars  composing  the 
train   be  known. 

The  Results  Expressed  as  Resistance-Speed 
Curves. — While  Fig.  3  presents  the  main  re- 
sults of  the  experiments,  the  form  in  which 
these  results  are  there  expressed  is  unusual. 
Ordinarily,  train  resistance  is  expressed  either 
as  a  curve  or  equation  which  defines  the  re- 
lation between  resistance  and  speed,  instead 
of  the  relation  between  resistance  and  car 
weight  as  in  Fig.  3.  Obviously,  to  express  the 
results  of  these  experiments  in  the  usual  form, 


When  IV- 
When  IV- 
When  ly-- 
When  J('  = 
When  IV  = 
When   IF  = 
When  IV  = 
When  IV  — 
When  [F  = 
When  ;F  = 
When  IV  = 
When   IV  = 
When  .'F  = 


TRAIN    RESISTANCE 

15  tons;  i?  =  7.15  +  0.085  5 -1-0.00175 

20  tons ;  R  =  6.30  +  0.087  6"  +  0.00126 

25  tons;  /?  =  5.60 -1- 0.077  5" -f  0.00116 

30  tons;  A;  =  5.02 -f  0.066  S-h  0.00116 

35  tons ;  R  =  4.49  +  0.060  i'  +  0.00108 

40  tons;  7?  =  4.15 -H  0.041  S -f- 0.001.34 

45  tons;  A;  =  3.82 -t- 0.031  5 -F  0.00140 

50  tons ;  R  =  3.56  -1-  0.024  S  +  0.00140 

55  tons;  /?  =  3.38 -f  0.016  5 -F  0.00142 

60  tons;  7?  =  3.19  4- 0.016  5 -F  0.00132 

65  tons;  R  =  3M  +  i).0U  5-1-0.00130 

70  tons;   /?  =  2.92 -f- 0.021  5 -F  0.00111 

75  tons;  7^=2.87+0.019  5" -h  0.00113 
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FORMULAS. 

S'  (1) 

5-=  (2) 

S'  (3) 

S'  (4) 

S'  (5) 

S'  (6) 

5=  (7) 

5=  (8) 

5-=  (9) 

s'  rio) 

S--  (11) 

5=  (12) 

5"  (13) 

DISCUSSION    OF  THE   RESULTS. 


Fig. 


he    Relation    Between    Resistance    and     Average    Car    Weight,    at    Various    Speeds. 


a  single  curve  will  not  suffice,  since  the  in- 
fluence of  car  weight  cannot  be  thereby  made 
evident.  A  number  of  curves  will  be  required 
for  this  purpose,  each  of  which  will  apply  only 
to  a  definite  average  car  weight.  Fig.  4  pre- 
sents such  a  group  of  resistance-speed  curves, 
which  have  been  derived  directly  from  the 
curves  of  Fig.  3. 

The  relation  between  the  two  figures  may 
be  made  clear  by  explaining  the  derivation  of 
the  upper  curve  in  Fig.  4 — the  one  applying  to 
a  car  weight  of  15  tons.  In  Fig.  3  the  or- 
dinate corresponding  to  an  average  car  weight 
of  15  tons  cuts  the  seven  curves  there  drawn 
at  7  points,  at  which  the  mean  resistance 
values  are  7.62,  8.20,  8.81,  9.56,  10.37,  11.24  and 
12.25  lbs.  per  ton,  corresponding  to  speeds  of 
5,  10,  15,  20,  25,  30  and  35  miles  per  hour, 
respectively.  These  values  are  the  coordinates 
of  7  points  on  a  resistance-speed  curve  ap- 
plying to  a  car  weight  of  15  tons.  These  7 
points  have  been  plotted  in  Fig.  4  and  the  up- 
per curve  there  shown  has  been  passed 
through  them  and  extended  to  40  miles  per 
hour.  The  other  curves  of  Fig.  4  were  de- 
rived by  a  like  process. 

The  Results  Expressed  in  Tabular  Form. — 
From  each  of  the  curves  of  Fig.  4  the  values 
of  resistance  at  various  speeds  have  been  de- 
termined and  set  down  in  Table  III.  Talile  II] 
also  includes  the  coordinates  of  the  resistance 
curves  corresponding  to  55,  65,  and  70  tons 
per  car,  which  are  omitted  from  Fig.  4. 

The  Results  Expressed  As  Equations.— The 
relation  between  resistance  and  speed  shown 
by  each  of  the  curves  of  Fig.  4  may  also  be 
expressed  in  the  form  of  an  equation.  Form- 
ulas 1  to  13  below  are  such  equations,  by 
means  of  which  resistance  may  be  calculated 
for  anv  speed  and  for  various  car  weights. 
In  the  formulas,  R  is  the  resistance  expressed 
in  pounds  per  ton,  S  is  the  speed  expressed 
in  miles  per  hour,  and  JV  is  the  average  weight 
of  the  cars  in  the  train  expressed  in  tons.  The 
formulas  are  purely  empirical,  and  are  simply 
equations  of  parabolas  so  selected  as  to  cor- 
respond very  closely  with  the  curves  of  Fig. 
4.  The  correspondence  between  the  formu- 
las and  the  curves  is  such  that  the  maximum 
difference  between  any  value  of  resistance  ob- 
tained by  the  formulas  and  the  corresponding 
value  obtained  from  the  curves  of  Fig.  4  is 
%  of  1  per  cent.  Since  these  are  empirical 
equations,  their  use  should  not  be  extended 
byeond  the  speed  limits  shown  on  Fig.  4. 


The    results    of    the    tests   may   also   be   ap- 
proximately expressed  by  the  following  single 
empirical    equation    in    which    R    is,   expressed 
in  terms  of  both  5  and  IV. 
5-1-39.6—0.031  IV 

R  = (14) 

4.08  +  0.152  W 
When  compared  with  the  results  of  the  tests 
as  shown  in  Fig.  4,  this  equation  results  in 
a  maximum  error  of  9.5  per  cent.  This  error 
occurs  when  .?  =  2l  and  !F  =  55.  For  all 
other  values  of  S  and  !!'  the  error  resulting 
from  the  use  of  the  equation  is  9.0  per  cent  or 
less. 

Fi»ia/  Results.— The  final  lesults  of  the  re- 
search are  presented  in  Fig.  4,  in  Table  111. 
and  in  formulas  1  to  13.  It  is  believed  that 
by  means  of  the  figure,  or  the  table  or  the 
formulas,  the  resistance  of  ordinary  freight 
trains  may  be  fairly  accurately  predicted ;  pro- 
vided the  conditions  surrounding  their  opcra- 


VariatioH  in  Resistance  of  Different  Trains. 
— Reference  has  been  made  to  the  variations 
among  the  points  of  Fig.  3  and  similar  dia- 
grams. In  each  figure  about  one-half  of  the 
points  lie  above  the  curve  there  drawn,  and 
their  resistance  values  vary  from  those  of  the 
curve  by  different  amounts.  It  should  be 
borne  in  mind  that,  in  these  figures,  each  point 
represents  the  average  resistance  which  pre- 
vailed throughout  a  particular  test,  and  dif- 
ferences among  the  points  represent,  there- 
fore, diflferences  in  the  mean  resistance  of  the 
different  trains. 

Among  those  trains  which  are  regarded  as 
normal  there  are  two  or  three  whose  resist- 
ance at  some  speed  varies  from  the  mean,  as 
expressed  in  the  curves,  by  as  much  as  23  per 
cent.  The  great  majority,  however,  vary 
from  this  mean  by  about   10  per  cent  or  less. 

The  data  present  no  satisfactory  general  ex- 
planation for  these  differences  in  the  resist- 
ance of  different  trains  of  like  average  weight 
per  car.  They  may  be  due  to  difference  in 
external  conditions  or  to  difference  in  train 
condition  and  make-up.  Whatever  may  be 
the  explanation  for  these  differences  it  is  sig- 
nificant that  about  one-half  of  the  trains  ex- 
perimented upon  developed  a  resistance  about 
9  per  cent  in  excess  of  the  mean  resistance 
which  would  be  predicted  by  the  use  of  Figs. 
3  and  4.  Obviously  a  similar  excess  may  be 
expected  with  any  train,  and  it  is  suggested 
therefore  that,  in  determining  the  resistance  of 
trains  on  level  tangent  track  for  the  purpose 
of  rating  locomotives  under  operating  condi- 
tions which  demand  conservative  ratings,  9 
per  cent  be  added  to  the  resistance  values  ob- 
tained from  the  curves,  tables,  and  equations 
presented.  Such  cnnsiderations  are  of  little 
practical  importance  in  rating  locomotives  for 
speeds  above  15  miles  per  hour.  In  such  cases 
an  excess  in  resistance  over  that  expected  can 
result  in  nothing  more  serious  than  failure  to 
realize  the  expected  train  speed. 

It  should  be  understood  that  this  9  per  cent 
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tion  are  similar  to  those  wliich  prevailed  dur- 
ing these  tests,  ll  should  be  born  in  mind 
that  the  results  apply  to  trains  running  at 
uniform  speed,  on  tangent  and  level  track  of 
good  construction,  during  weather  when  the 
temperature  is  not  lowor  than  30°  F.,  and 
when  the  wind  velocity  does  not  exceed  about 
20  miles  per  hour. 


allowance  is  intended  to  cover  probable  varia- 
tions in  the  resistance  of  different  trains  un- 
der normal  operating  conditions.  It  in  no 
way  takes  the  place  of  that  additional  reserve 
which  must  be  allowed  to  cover  unusual  va- 
riations in  resistance  due  to  low  temperatures 
or  high  winds,  or  of  that  reserve  in  tractive 
effort  of  the  locomotive  which  is  necessitated 
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TABLE    lU.— VALUES 

J  Train  Resistance— Pounds  per  ton 

Eo         0!  M  2         ei  2 
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15 
16 
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IS 
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23 
24 
25 
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27 
2S 
29 
30 
31 
32 
33 
34 
35 
36 
37 
3S 
39 
40 


OF    RF.tflSTAXCK    AT    VARIOUS  SPREDS  AND  FOR  TRALNS  OF  DIF- 
FFRli.NT  AVER.VGE  WEIGHTS  PER  CAR. 

Column  Headings  Indicate  tlic  Average  Weiglits  per  car. 


S.O 

S.l 

S.2 

S.3 

S.4 

8.G 

8.7 

S.8 

9.0 

9.1 

9.3 

9.4 

9.6 

9.7 

9.9 

10.0 

10.2 

10.4 

10.5 

10.7 

10.9 

11.1 

11.3 

11.4 

11.6 

11.8 

12.0 

12.3 

12.5 

12.7 

12  9 

13.1 

13.4 


6.8 
6.9 
7.0 
7.1 

7  2 

7;3 

7.4 

7.5 

7.6 

7.8 

7.9 

S.O 

S.1 

S.S 

8.4 

S.S 

8.7 

8.8 

9.0 

9.1 

9.3 

9.4 

9.6 

9  7 

9.9 

10.0 

10.2 

10.4 

10.5 

10.7 

10.9 

11.1 

11.2 

11.4 

11.6 

n.s 


6.0 
6.1 
6.2 
6.3 
6.4 
6.5 
6.6 
6.7 
6.8 
6.9 
7.0 
7.1 
7.2 
7.4 
7.5 
7.6 
7.7 
7.9 
8.0 
S.l 
8.3 
8.4 
S.5 


9.0 

9.1 

9.3 

9.4 

9.6 

9.7 

9.9 

10.0 

10.2 

10.4 

10.6 


5.4 
5.5 
5.5 
5.6 
5.7 
5.8 
6.9 
6.0 
6.1 
6.2 
6.3 
6.4 
6.5 
6.6 
6.7 
6.8 
6.9 
7.0 
7.1 
7.3 
7.4 
7.5 
7.7 
7.8 
7.9 
8.0 
S.2 
8.3 
S.5 
8.6 
S.S 
S.9 
9.0 
9.2 
9.4 
9.5 


4.S 
4.9 
6.0 
5.0 
6.1 
5.2 
6.3 
5.4 
5.5 
5.5 
5.6 
5.7 
5.8 
5.9 
6.0 
6.1 
6.2 
6.3 
6.4 
6.6 
6.7 
6.8 
6.9 
7.0 
7.1 
7.3 
7.4 
7.5 
7.6 
7.8 
7.9 
8.0 
8.2 
8.3 
8.5 
S.6 


4.4 
4.4 
4.5 
4.6 
4.6 
4.7 
4.8 
4.8 
4.9 
5.0 
6.1 
5.1 
5.2 
5.3 
5.4 
5.5 
6.6 
5.7 
5.8 
5.9 
6.0 
6.1 
6.2 
6.3 
6.5 
6.6 
6.7 
6.8 
7.0 
7.1 
7.2 
7.4 
7.5 
7.6 
7.8 
7.9 


4.0 
4.1 
4.1 
4.2 
4.2 
4.3 
4.3 
4.4 
4.5 
4.5 
4.6 
4.7 
4.8 
4.S 
4.9 
5.0 
5.1 
5.2 
5.3 
5.4 
5.5 
5.6 
5.7 
5.8 
5.9 
6.0 
6.1 
6.2 
6.3 
6.5 
6.6 
6.7 
6.9 
7.0 
7.1 
7.3 


3.7 
3.8 
3.S 
3.9 
3.9 
4.0 
4.0 
4.0 
4.1 
4.2 
4.2 
4.3 
4.4 
4.5 
4.5 
4.6 
4.7 
4.8 
4.9 
4.9 
5.0 
5.1 
5.2 
5.3 
5.4 
5.5 


6.0 
6.1 
6.2 
6.4 
6.5 
6.6 
6.8 


3.5 
3.5 
3.6 
3.6 
3.6 
3.7 
3.7 
3.8 
3.8 
3.9 
3.9 
4.0 
4.1 
4.1 
4.2 
4.3 
4.3 
4.4 
4.5 
4.6 
4.7 
4.S 
4.S 
4.9 
5.0 
5.1 
5.2 
5.3 
5.4 
5.5 
5.7 
5.8 
5.9 
6.0 
6.2 
6.3 


3.3 
3.3 
3.4 
3.4 
3.4 
3.5 
3.5 
3.6 
3.6 
3.7 
3.7 
3.8 
3.9 
3.9 
4.0 
4.0 
4.1 
4.2 
4.3 
4.3 
4.4 
4.5 
4.6 
4.7 
4.8 
4.9 
5.0 
5.0 
5.2 
5.3 
5.4 
5.5 
5.6 
5.7 
5.8 
6.0 


3.2 
3.2 
3.2 
3.3 
3.3 
3.3 
3.4 
3.4 
3.5 
3.5 
3.6 
3.6 
3.7 
3.7 
3.8 
3.9 
3.9 
4.0 
4.1 
4.2 
4.2 
4.3 
4.4 
4.5 
4.6 
4.7 
4.8 
4.9 
5.0 
5.1 
5.2 
5.3 
5.4 
5.5 
5.6 
5.7 


3.1 
3.1 
3.1 
3.2 
3.2 
3.2 
3.3 
3.3 
3.4 
3.4 
3.5 
3.5 
3.6 
3.7 
3.7 
3.8 
3.9 
3.9 
4.0 
4.1 
4.1 
4.2 
4.3 
4.4 
4.5 
4.5 
4.6 
4.7 
4.8 
4.9 
5.0 
5.1 
5.2 
5.3 
5.4 
5.6 


3.0 
3.0 
3.1 
3.1 
3.1 
3.2 
3.2 
3.3 
3.3 
3.4 
3.4 
3.5 
3.6 
3.6 
3.6 
3.7 
3.8 
3.8 
3.9 
4.0 
4.0 
4.1 
4.2 
4.3 
4.4 
4.5 
4.5 
€.6 
4.7 
4.8 
4.9 
5.0 
5.1 
5.2 
5.3 
5.5 


by  operating  conditions  which  reduce  the  effi- 
ciency of  the  locomotive  itself. 

Tests  IVIiich  Present  Abnormal  Resistance 
Fa/kfJ.— Tests  S-1034,  S-10T4.  S-1080  and 
S-1031  show  a  persistent  and  great  variation 
from  the  mean  at  various  speeds.  Exarnina- 
tion  as  to  average  car  weights,  composition 
of  train,  and  wind  and  weather  condition 
failed  to  reveal  any  reason  for  these  varia- 
tions, and  they  must  be  accepted  as  unex- 
plained by  the  data  at  hand. 

Car  Weight  as  a  Basis  of  Expression. — Ob- 
jection may  be  made  to  the  form  of  expres- 
sion adopted  in  Fig.  3,  in  which  the  resist- 
ance is  expressed  solely  in  terms  of  average 
car  weight,  to  the  apparent  neglect  of  the  in- 
fluence of  those  elements  of  resistance,  such 
as  air  resistance,  which  are  independent  of 
weight  and  which  probably  vary  only  with 
the  number  of  cars  in  the  train.  The  neglect 
is  only  apparent,  however,  for  the  process  by 
which  Fig.  3  was  derived  involves,  although 
indirectly,  the  recognition  of  the  influence  of 
the  number  of  cars.  It  is  quite  likely  that, 
if  Fig.  3  were  applied  to  determine  the  total 
resistance  of  a  single  car,  the  result  would 
be  in  error. 

Whatever  objection  may  be  urged  against 
the  form  of  expression  adopted,  it  remains 
true  that  Fig.  3  rests  upon  experimental  re- 
sults obtained  with  trains  of  usual  length  and 
that  in  practice  one  is  not  likely  to  encounter 
trains  which  present  in  this  respect  any  ex- 
treme variation  from  the  test  data.  The  form 
of  expression  will  not  lead  to  error  unless 
misapplied  and  it  was  chosen  because  it  per- 
mits the  results  to  be  conveniently  used  in 
establishing  tonnage   ratings. 

It  might  likewise  have  been  more  rational 
to  express  the  resistance  in  terms  of  load  per 
axle  instead  of  load  per  car.  since  the  latter 
can  operate  to  cause  variations  in  resistance 
only  in  so  far  as  it  afTects  the  former.  Since, 
however,  all  American  freight  cars  have  four 
axles,  the  expression  in  either  form  would 
be  identical.  Convenience  in  application  war- 
rants the  choice  made  in  this  respect  also. 

Effect  of  Variety  in  Car  Weight  upon  Total 
Tram  Resistance. — In  Fig.  3  those  portions  of 
the  curves  which  apply  to  average  car  weights 
below  20  tons  were  derived  from  trains  which 
were  quite  homogeneous  in  their  make-up  as 
regards  weight  per  car.  These  trains  were 
necessarily  composed  almost  exclusively  of 
empty  cars,  since  an  average  car  weight  of  20 
tons  or  less  cannot  be  obtained  with  cars  of 
current  design  unless  they  are  empty  or  nearly 
so,  and  being  empty  they  will  be  uniform  in 
weight.      Similarly    for    average    car    weights 


above  55  or  60  tons,  the  test  trains  were 
necessarily  uniform  in  make-up.  For  trains 
of  average  car  weights  below  20  and  above  60 
tons,  the  curves  of  Fig.  3  are  accepted,  there- 
fore, as  valid  and  applicable  to  any  train  to 
be  met  with  in  practice. 

In  Fig.  3  those  portions  of  the  curves  corre- 
sponding to  car  weights  of  from  20  to  60  tons 
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FIGURE.     ^ 


FIGURE    6. 

Fig.  5 — Diagram   for  Method    1. 
Fig.  6 — Diagram  for   Method  2. 

were,  on  the  other  hand,  derived  from  trains 
which  presented  considerable  diversity  in 
make-up  as  regards  weight  per  car.  Some  of 
these  trains  were  composed  almost  entirely 
of  loaded  cars,  others  contained  large  pro- 
portions of  both  empty  and  loaded  cars.  In 
presenting  the  results  in  the  form  adopted  in 
Figs.  3  and  4  the  assumption  is  that  the 
curves  there  drawn  will  be  used  throughout 
their  entire  range  of  average  car  weight  to 
determine  the  total  resistance  of  both  homo- 
geneous and  mixed  trains,  and  that,  when  so 
applied,  they  will  lead  to  no  material  error. 
In  view  of  the  facts  just  stated  it  is  pertinent 


to  inquire  whether  this  assumption  is  justili- 
able. 

Assume  two  trains  of  equal  tonnage,  and 
of  the  same  average  weight  per  car.  Assume 
further  that  one  is  composed  of  cars  uniform 
in  weight,  and  that  the  other  is  composed  of 
cars  of  different  individual  weights.  Now  if 
such  trains  are  to  have  equal  total  resistance, 
it  can  be  shown  that  the  variation  in  the  re- 
sistance per  car  of  the  individual  cars  must 
be  directly  proportional  to  their  weight.  This 
implies  that  the  curve  showing  the  relation 
between  total  car  resistance  and  car  weight 
at  a  given  speed  must  be  a  straight  line,  if 
homogeneous  and  mixed  trains  are  to  have 
equal  total  resistances  at  this  speed.  From 
Fig.  4  there  have  been  derived  curves  show- 
ing this  relation  between  car  resistance  and 
car  weight.  These  curves  (not  shown  in  the 
report)  correspond  quite  closely,  but  not  ex- 
actly, with  straight  lines ;  and  the  corre- 
spondence is  especially  close  for  those  por- 
tions of  the  curves  which  apply  to  car  weights 
between  20  and  00  tons.  From  these  facts 
we  may  conclude  that  the  curves  of  Fig.  4  are 
not  quite,  but  are  nearly  equally  applicable  to 
mi.xed  and  homogeneous  trains,  and  that,  if 
the  curves  are  applied  to  both  kinds  of  trains, 
we  may  expect  a  slight  error  in  the  resulting 
total  train  resistance.  The  amount  of  such 
error  is  indicated  by  the  following  examina- 
tion of  a  specific  case. 

Assume  two  trains,  A  and  B,  the  first  ho- 
mogeneous, the  second  mixed,  as  regards  car 
weight.  Train  A  is  composed  of  60  cars,  each 
weighing  45  tons,  and  its  total  weight  is  2700 
tons.  Train  B  is  composed  of  30  cars  of  70 
tons  each,  and  30  cars  of  20  tons  each;  its 
total  weight  is  2,700  tons  and  its  average  car 
weight  is  45  tons.  Train  B  presents  about  as 
great  a  diversity  in  car  weight  as  may  be 
encountered  in  current  practice.  Both  trains 
have  equal  tonnage  and  the  same  average 
weight  per  car.  Assume  that  the  total  re- 
sistance of  these  two  trains  at  a  speed  of  5 
miles  per  hour  is  to  be  determined.  By  the 
procedure,  which  it  is  intended  shall  usually 
be  followed  in  using  Fig.  3,  the  resistance  for 
an  average  car  weight  of  45  tons,  at  5  miles 
per  hour,  is  found  to  be  4  lbs.  per  ton;  and 
the  total  resistance  of  either  train  A  or  train 
B  is  2,700  X  4  =  10,800  tons. 

Train  B,  however,  may  be  considered  as 
made  up  of  two  shorter  homogeneous  trains  of 
average  car  weights  of  20  and  70  tons  re- 
spectively and  resistance  of  each  may  be  de- 
termined from  those  portions  of  the  curves 
of  Fig.  3,  about  whose  validity  no  question  is 
raised.  From  Fig.  3  the  resistance  at  5 
miles  per  hour  for  a  car  weight  of  20  tons 
is  found  to  be  6.8  lbs.  per  ton  and  for  a  car 
weight  of  70  tons,  3.1  lbs.  per  ton.  By  the 
use,  therefore,  of  these  portions  of  the  curves 
cif  Fig.  3,  the  total  resistance  of  train  B  is 
found  to  be  30  X  20  X  6.8  +30  X  70  -f-  3.1  •= 
10,590  lbs.,  which  differs  from  the  resistance 
previously  found  by  2  per  cent.  If  a  similar 
analysis  be  made  for  a  speed  of  40  miles  per 
hour,  the  corresponding  difference  is  found 
to  be  4  per  cent.  If  these  differences  be  ac- 
cepted as  a  measure  of  the  maximum  error 
likely  to  result  from  the  indiscriminate  appli- 
cation of  the  curves  of  Fig.  3  to  mixed  and 
homogeneous  trains,  we  may  conclude  that 
for  purposes  of  rating  locomotives  the  results 
of  the  tests  as  expressed  in  Figs.  3  and  4 
and  Table  III  may  be  so  applied  without  ma- 
terial error. 

The  Influence  of  Speed  on  Resistance.— 
Within  the  last  two  years  the  opinion  has 
been  expressed  in  some  quarters  that  train 
resistance  between  speeds  of  5  and  35  miles 
per  hour  is  constant.  It  is  proper  to  point 
out  that  there  is  nothing  in  the  data  here 
presented  to  support  such  a  conclusion. 

The  InAuence  of  Wind  I'clocity  on  Resist- 
ance.— The  wind  velocities  prevailing  during 
the  tests  were  generally  less  than  20  miles 
per  hour.  The  data  do  not  permit  the  in- 
fluence of  such  winds  to  be  differentiated 
from  the  other  elements  affecting  resistance; 
but  they  do  warrant  the  conclusion  that  this 
influence  is  small.  In  the  introduction,  train 
resistance  was  defined  as  the  resistance  in  still 
air,  whereas  throughout  the  report  the  term 
is    used    to    apply    to    the    test    results    from 
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which  the  iiilluenoe  of  wind  has  not  been  elnn- 
inated.    This  inconsistency  lias  been  deHberate- 
'     ly  incurred  to  avoid  unwieldy  expression  and 
is  partially  justified  by  the  facts  just  stated. 

Comparison  with  Other  Experiments.  — 
There  is  no  point  in  comparing  the  results  of 
these  tests  with  formulas  in  which  the  in- 
fluence of  car  weight  is  given  no  considera- 
tion, nor  with  those  which  are  not  derived 
from  tests  with  American  cars  of  recent  de- 
sign. The  results  obtained  on  the  Chicago, 
Burlington  and  Quincy  R.  R.  and  on  the 
Pennsylvania  R.  R.,  as  outlined  in  a  paper  by 
Mr.  F.  J.  Cole,  take  into  consideration  the 
influence  of  car  weight  and  they  apply  to  cars 
of  recent  design.  They  are  therefore  selected 
for  comparison. 

The  results  obtained  on  the  Chicago,  Bur- 
lington and  Quincy  road  (curve  No.  1,  for 
temperatures  above  30°  F.  and  no  w-ind)  ap- 
ply to  a  speed  of  20  miles  per  hour.  Com- 
pared with  the  curve  for  20  miles  per  hour 
in  Fig.  3  they  show  resistance  values  which 
are  from  35  to  60  per  cent  lower  than  the 
corresponding  results  of  these  tests.  The 
Pennsylvania  R.  R.  results  are  claimed  to  be 
equally  applicable  at  all  speeds  between  5  and 
30  miles.  When  plotted  on  Fig.  3  of  this  re- 
port they  show  very  close  corespondence  with 
the  curve  there  drawn  for  10  miles  per  hour, 
for  car  weights  from  25  to  70  tons ;  while  for 
car  weights  below  25  tons  they  indicate  re- 
sistance values  as  much  as  20  per  cent  in  ex- 
cess of  the  results  obtained  during  these  tests. 

METHODS    OF    COJMPUT.\TION. 

A  detailed  explanation  of  the  processes  used 
throughout  this  investigation  in  deriving  the 
results  of  the  tests  is  presented  below.  Two 
methods  of  calculation  have  been  employed. 
By  one  method  resistance  was  determined  at 
a  point  on  the  road  ;  by  the  other,  the  average 
resistance  was  determined  for  the  period  dur- 
ing which  the  test  car  passed  over  a  certain 
track  section.  The  former  is  termed  Method 
1,  the  latter.  Method  2.  A  general  statement 
and  comparison  of  the  two  methods  and  an 
explanation  of  the  general  limitations  im- 
posed upon  the  selection  of  points  and  sections 
have  been  given.  Whatever  is  said  under 
"Methods  Employed  in  Calculating  the  Re- 
sults'' is  to  be  considered  as  supplementary 
to  the  following: 

The  Elements  of  Gross  Resistance. — The 
various  elements  which  make  up  gross  train 
resistance  are : 

1.  Net  resistance  on  straight,  level  track,  at 
uniform  speed,  in  still  air. 

2.  Resistance  due  to  wind,  (as  dis- 
tinguished   from   still   air   resistance). 

3.  Resistance  due  to  grade. 

4.  Resistance  due  to  acceleration. 

5.  Resistance  due  to  track  curvature. 

Item  1  is  always  in  operation  to  retard  a 
moving  train.  One  or  more  (or  none)  of  the 
others  may  also  be  acting  with  item  1  to  form 
gross   resistance. 

The  dynamometer  car  records  directly  the 
gross  resistance  or  drawbar  pull  as  here  de- 
fined. The  purpose  of  the  calculations  has 
been  to  determine  net  resistance  (item  1)  ;  or 
more  strictly  speaking,  the  purpose,  by  force 
of  circumstances,  has  been  to  determine  the 
sum  of  net  resistance  (item  1),  and  wind  re- 
sistance (item  2),  since  it  has  been  impossible 
to  diiTerentiate  the  latter  from  the  other 
elements.  Curve  resistance  has  been  entirely 
eliminated  from  consideration  by  selecting  for 
calculation  only  those  points  and  sections 
where  the  train  was  on  tangent  track.  Grade 
resistance  and  acceleration  resistance  may 
always  be  determined  by  calculation;  and  in 
order  to  find  the  net  resistance,  it  is  necessary 
only  to  subtract  these  two  items  (3  and  4) 
from  the  gross  resistance  recorded  on  the 
test  car  chart. 

Since  the  process  employed  implies  the 
ability  to  calculate  the  grade  and  acceleration 
resistances,  their  determination  will  be  ex- 
plained before  proceeding  with  the  explana- 
tion of  the  two  methods  by  which  net  resist- 
ance was  derived. 

The  following  general  notation  is  used 
throughout.  Other  special  notation  needed  in 
the   development    of   the   analysis   is   given   as 


the   necessity   arises. 
Notation  ; 

P  =  Total  gross  resistance  =  drawl.iar  pull. 
— pounds. 

R  =  Net  resistance  on  tangent,  level  track, 
at  uniform   speed. — pound   per   ton. 

7?i;^  Resistance  due  to  yrade. — pounds  per 
ton. 

i?«  =  Resistance  due  to  acceleration. — 
pounds  per  ton. 

H'''==  Total    train    weight, — tons. 

V,  Vu  etc.  =  Train  speed. — miles  per  hour. 

C7^  Grade. — feet  per  mile. 

W  =  .Acceleration  of  the  train  speed. — 
miles  per  hour  per  second. 

a  =  Acceleration  of  the  train  speed. —  feet 
per   second   per   second. 

E,  and  £:  =  Elevations  of  the  center  of 
mass  of   the   train. — feet. 

5  =  Length  of  track  section  used  in  Method 
2.— feet. 

A?  =  Number  of  cars  in  the  train. 

Grade  Resistance. — If  the  train  be  on  a 
uniform  grade  of  G  feet  per  mile,  the  grade 
resistance  in  pounds  per  ton  is  at  the  moment: 

A'=r  =  0.379  X  G    (15). 

If  it  be  desired  to  find  the  average  grade 
resistance  during  the  period  in  which  the  test 
car  passes  a  certain  section  of  track,  we  must 
determine  the  elevations  of  the  center  of  mass 
of  the  train  at  the  moments  the  car  enters  and 
leaves  the  section.  If  we  call  these  elevations 
£1  and  £:  respectively,  and  the  length  of  the 
section  S  (in  feet),  then  the  average  grade  in 
feet  per  mile  is: 

5280 

C;=  (£=  —  £,)      X 

.9 


and 

/?,=:0,379X  (£=  —  £,)  X- 
2,001    (£,  —  £,) 


"..280 


.(10). 


6- 

G  and  (£:  —  £1)  in  these  equations  may  be 
.''ound  directly  from  the  profile;  and  6"  may 
be  calculated  from  the  profile  or  from  the 
dynamometer  chart.  To  give  correct  results, 
the  entire  train  must  be  on  uniform  grade  at 
the  moments  for  which  (7,  £1  and  £;  are  de- 
termined. 

Acceleration  Resisiancc. — The  total  force 
needed  to  produce  acceleration  is  made  up  of 
two  parts.  The  first  is  the  force  needed  to 
produce  accelerations  in  the  motion  of  trans- 
lation of  the  train  as  a  wdiole :  and  the  second 
is  the  force  needed  to  produce  acceleration  in 
the  rotation  of  the  wheels  and  axles.  This 
total  force  is  the  total  acceleration  resistance 
R.. 
Let 

Ra  =  .Acceleration  resistance  due  to  luitli  trans- 
lation  and  rotation. — pounds  per  ton. 
£  =  Total  drawbar  pull  needed  to  produce  the 

acceleration. — pounds. 
7'=:  Drawbar  pull  needed  to  produce  accelera- 
tion in  the  translation  of  the  wliciU-  train. 
— pounds. 
/  =  Drawbar  pull  needed  to  produce  accelera- 
tion   in    the    rotation    of    all    wheels    and 
axles. — pounds. 
Then 

£ 

i?a=  — 

IV 


and 
therefore 


F  =  T  +  f 

T  +  f 

R:.  =  


.fl7). 


,'(■ 


T  and  /  in  this  equation  are  found  as  follows: 

IV  X  2,000 

T=  mass  X  acceleration  =: X  a 

32.2 
5.28(1 
but  0  = .'/  X  =  I  466  .-/ 


hence 
T  =  - 


W  X  2,000  X  1,466 


To  find  /: 
Let 


32.2 


60  X  60 


U.i>5  .■!  M'..(18). 


p  =  Drawbar  pull  required  to  produce  the  ac- 
celeration m  the  rotation  of  one  pair  of 
wheels  and  their  axle— pounds.  This  is  to 
be  considered  as  a  force  applied  at  the 
wheel  rim. 

/>!  =  Force  which,  applied  at  the  end  of  the 
"radius  of  gyration,''  would  produce  the 
acceleration  in  rotation  produced  by  p. 

'■  =  Wheel   radius. — any  unit. 

^■  =  Radius  of  gyration  of  one  pair  of  wheels 
and  axle. — same  unit  as  /•, 

;('=  Weight  of  one  pair  of  wheels  and  their 
a.xle. — pounds. 

a  =  Acceleration    in    the    linear    velocity   of   a 

point  on   the   wlieel   rim.  —  feet  per   second 

per   second.     This  equal>   the  acceleration 

of  the  train. 

This  equals  the  acceleration  of  the  train. 

fe  — Acceleration    in    the    linear    velocitv   of   a 
point  at  the   end   of   the   radius   of   gyra- 
tion.— feet  per  second  per  second. 
-M  is  taken  as  equal  to   1,950  lbs.*  which  is 

the  approximate  mean  between  the  weight  of 

a   4%x8  axle   and   its   wheels   and   the  weight 

of  a  5x9  axle  and  its  wheels,     k  is  found  to 


be  about  0.64  for  various  axles  and  wheels."* 
Since  cars  have  4  axles    we  have: 
/  =  4  A'  X  /> 
k 

p  =  ~y-  p, 


/>.  = 

Xb  = 

32.2 

k 

b  =  a~  = 

1,9.50 

: X  b 

32.2 

=  1.46(1  A 

=  6((.56 
k 

b 

pi  =  60.56  X  1.466 

k 
.'1  X  —  = 

88.82    A 

> 

p 

=  88.82 
36.38 

k' 
A  X = 

r' 
A. 

=  88.82  X 

(0.(34)  = 

X  A- 


and 

/  =  4  X  A'  X  36.38  A  =  145.5  A  X     ....  (19). 
From  equations   17,   18  and   19 
T      f 
R.  =  --\-  — 

IV     ;;• 

Hence 

A' 
i?.  =  (91.05  -I-  145.5  — )  X  A  ( ■>()) 

;;• 

Formula  20  may  be  applied  to  find  the 
momentary  acceleration  resistance  at  a  point 
on  the  road,  or  to  determine  its  average  value 
while  the  train  passes  a  certain  section.  In 
the  former  case  A  denotes  the  momentary  ac- 
celeration, and  in  the  latter  case  A  denotes 
the  average  acceleration  over  the  section.  N 
and  IV  are  derived  from  the  train  data.  In 
either  case  A  may  be  found  as  explained  be- 
low. 

In  determining  the  net  resistance  bv  Method 
1— at  a  point  on  the  road— the  momentary 
value  of  A  in  formula  20  ha?  been  determined 
as  follows.  In  this  discussion  it  should  be 
remembered  that  all  curves  on  the  dynamo- 
meter chart  are  drawn  on  a  distance  base,  i. 
e.,  to  some  scale  their  abscissas  represent  dis- 
tances, in  feet. 

On  the  speed  curve  in  Fig.  5  let  B  repre- 
sent the  point  on  the  road  which  is  under 
consideration.  At  H  draw  the  tangent  O  D 
to  this  curve,  and  select  on  this  tangent  the 
points  C  and  D  equidistant  from  B.  This 
tangent  may  be  considered  as  a  speed  curve 
which  at  B  represents  the  same  acceleration 
?s  the  actual  speed  curve.  By  direct  measure- 
ment the  ordinates  of  the  tangent  at  C  and 
D  are  determined  as  c'l  and  z';,  respectively. 
Similarly  the  distance  5  may  be  determined. 
The  speed  at  B  is  called  <■.     The  acceleration 

•The  maximum  error  in  Ita  which  may  rc- 

k 
suit    from    possible   varialions   in    w  and  —  under 

r 
current  standards  of  car  design  is  1.1  per  (.ent. 
Ra  in  fne  calculations  seldom  exceeds  R.  and 
the  maximum  probable  error  in  R  due  to  such 
variations  is  therefore  about  one  per  rent.  It 
would  occur  with  a  train  of  emptv  gondolas 
equipped  with  ri'.4  x  10  journals  and  wheels 
weighing  72.'j  lbs.   each. 
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!  at  the  point  n  is  then  ueicimincd  thus: 
Let 

:.  t'l,  fv  =  Speed.— feet  per  second. 
.i,  t'l  =  Speed.— iniles  per  hotir. 
;  =  Time. — seconds. 
.  ==  Distance. — feet. 
J  =  Acceleration.— feet  per  second  per  second 

Then 

dv 

(I  —  — _ 

dl 
and 

dl 

dl  -  


2nd 


ll.MlCf 


vdv 

dl 


The  equation   of   the  tangent   referred   to  the 
axes  Oi'  and  01  is : 
V  =  ml 


S 

i';  —  V, 


whence 


and 


X  ( 


d  V  = d  I 

S 

d  i-      r,  —  -■. 


dl         s 

also,   since  :■  is  the  mean   between 

I',   and 

'•C    +    'C\ 

■  t 

therefore 

vdv         I':  +  Vt        i'l-  —  t'l 

a-          -               X  =  - 

dl            2              5 

25- 

but 

<i  =  1.4t>G.'( 

and 

hence 

(1.466)=  X  (1/,=  — F,=  ) 

1.466  X  2  5 
OT.HS                ■... 

(' 

(21). 


5 


Formula  21  is  used  to  determine  the  momen- 
tary acceleration  at  a  point  B  on  the  speed 
curve.  Vi  and  f%  are  ordinatcs  at  the  two 
points,  C  and  D.  located  on  the  tangent  drawn 
at  B  and  equidistant  from  B.  To  draw  this 
tangent  with  sufficient  accuracy,  the  speed 
curve  must  be  nearly  a  straight  line  for  a 
.small  distance  on  either  side  of  B. 

In  determining  the  net  resistance  by  Method 
2 — while  the  test  car  passes  a  certain  track 
section — the  average  value  of  A  in  formula  20 
has  been  determined  as  follows.  The  condi- 
tions are  represented  in  Fig.  6. 

Let  n^the  uniform  acceleration  which, 
acting  during  the  passage  of  the  car  through 
the  section,  would  have  caused  a  speed  change 
the  same  as  that  actually  produced. — feet  per 
second  per  second. 
A  =  The   same,   expressed   in   miles  per  hour 

per  second. 
V,  and  f3  =  Speeds  at  entrance  and  exit.— feet 

per  second. 
Vt  and   {^5=  Speeds   at   entrance  and   exit. — 

miles  per  hour. 
.S'  =  The  length  of  the  section. — feet. 
t  =  The  time  elapsed  in  transit  over  the  sec- 
tion.— seconds. 
Then 

Vi=^t;  +  a  t 
and 

at' 

S  =  ztt  + 

2 
whence,  by  the  elimination  of  (, 
v'  —  v' 

25- 
and,  since 

0  =  1.466/1 


0.733- 


t;=  1.466  r 


(22). 


This  equation  is  identical  in  form  with 
equation  21.  It  is  used  to  determine  the 
average  acceleration  over  a  given  track  sec- 
tion. In  it  /]  is  to  be  understood  as  that 
hypothetical  uniform  acceleration  which,  act- 
ing during  transit  over  the  section,  would 
have  caused  the  absorption  of  the  same  ener- 
gy as  was  actually  expended  to  produce  ac- 
celeration under  the  prevailing  speed  changes. 

F,  is  the  speed  at  the  moment  the  head  of 
the  train  enters  the  section,  l-'-.  is  the  speed 
at  the  moment  the  head  of  the  train  leaves 
the  section,  5  is  the  length  of  the  section. 

Formula  22  is  correct  for  all  cases,  regard- 
less of  the  shape  or  variations  of  the  speed 
curve.  However,  for  reasons  which  are  en- 
tirely unrelated  to  the  accuracy  of  the  ac- 
celeration determination,  and  which  have  been 
explained,  the  sections  were  so  chosen  that 
V,  and  Fa  varied  but  slightly,  anti  that  the 
speed  curve  between  the  section  limits  pre- 
sented no  great  speed  variations. 

The  Determination  of  Net  Resistance. -^liet 
resistance  on  straight,  level  track,  at  uniform 
speed  is  termed  R.  and  is  expressed  in  pounds 
per  ton.  In  both  methods  of  calculation  its 
value  was  derived   from  the  equation : 

/e  = R.-R. (23) 

IV 
In   which  P   is  determined   from   the  test   car 
chart.  IV  from  train  data,  and  Rs  and  i?«  as 
previously  explained. 

Method  No.  1.— To  detrmine  i?  at  a  point 
on  the  track,  equation  23,  15,  and  20  may  be 
used;  these  when  combined  give  us: 

P  N 

R= 0.3796^- (91.05-t-14.-,.,5—)  X.4     (24) 

JV  IV 

If  the  train  is  on  a  down  grade  the  sign  of 
the  second  term  should  be  changed  to  plus. 
The  value  of  A  should  be  found  by  means  of 
equation  21,  and,  as  there  explained,  by  draw- 
ing a  tangent  to  the  speed  curve.  The  other 
quantities  in  the   equation, — IV,  N,  P,  S,  and 

G,  may  be  found  directly  from  the  train  data, 
or  the  dynamo-meter  chart,  or  the  profile.  Fig. 
.S  represents  the  conditions  which  prevailed  at 
points  chosen  for  the  calculations  by  this 
method.  In  Fig.  5  the  line  K  B  represents 
the  point  on  the  road  which  is  under  consid- 
eration. All  values  of  momentary  resistance 
included  in  this  report  have  been  found  by 
means  of  formula  24. 

In  the  selection  of  points  for  the  application 
of  Method  1.  the  following  precautions  must 
be  and  have  been  observed : 

1.  The  entire  train  must  be  on  tangent  track 
and  on  a  uniform  grade. 

2.  The   speed   curve   must  be   nearly    straight 

for   a   certain   distance  either  side  of   the 
point  chosen,  in  order  to  permit  the  tan- 
gent to  be  accurately  drawn. 
:1.     The    acceleration      sliould      preferably     be 
low.     The   maximum   acceleration   at   any 
point  chosen  for  the  calculation  of  values 
included  in  this  report  was  0.106  miles  per 
hour  per  second. 
Method    No.    2. — To    determine     the     mean 
value  of  R  over  a  certain  track  section,  equa- 
tions 23,  16  and  20  may  be  used;  these  when 
combined  give : 

P        2001  X  (Ej—E,) 

R  = . (91.0,5-1- 

IV                 s 
N 
145.5—)  X  A     )25). 

In  this  case  the  value  of  A  should  be  found 
by  means  of  equation  22.  The  quantities  to 
be  determined  in  order  to  use  formula  25  are 
A'  are  derived  from  the  train  data.  P  is  the 
mean  drawbar  pull  over  the  section,  and  is 
found  by  determining  by  the  use  of  planimeter 
the  mean  height  of  the  pull  curve  between  the 
section  limits.  5  is  the  section  length  and 
may  be  found  directly  from  the  dynamo-meter 
chart.  Vi  is  the  speed  as  the  train  enters 
the  section.  F;  is  the  speed  as  the  train  leaves 
the  section.     V,  and  Fj  are  determined  direct- 


ly from  the  dynamometer  chart.  Ei  is  the 
elevation  of  the  center  of  mass  of  the  train. 
at  the  moment  its  head  end  enters  the  section 
jEj  is  the  corresponding  elevation  at  the  mo- 
ment the  head  end  of  the  train  leaves  the 
section.  The  quantity  (£;  —  £i)  is  found 
from  the  profile.  R  in  this  case  corresponds 
to  the  mean  speed  over  the  section.  This 
mean  speed  is  determined  by  means  of  the 
records  of  time  and  distance.  Fig.  6  repre- 
.sents  the  conditions  which  prevailed  at  sec- 
tions chosen  for  the  calculations  by  this 
method.  All  values  of  mean  resistance  in- 
cluded in  this  report  have  been  found  by  for- 
mula 25. 

In  the  selection  of  points  for  the  applica- 
tion of  Method  2,  the  following  precautions 
must  be  and  have  been  observed : 

1.  The  track  must  be  straight  over  the  sec- 

tion and  also  for  a  distance  (equal  to  the 
train  length)  before  the  entrance  to  the 
section. 

2.  The  entire  train  must  be  on  a  uniform 
grade  at  the  moment  its  head  end  enters 
the  section,  and  again  at  the  moment  it 
leaves  the  section.  These  grades  need  not, 
however,  be  alike. 

3.  For  reasons  which  have  been  explained 
the  speed  curve  between  the  section  lim- 
its should  not  present  great  speed  varia- 
tions nor  should  the  difference  between 
Fi  and  Fi  be  greater  than  ten  or  twelve 
miles  per  hour. 


Congress  of  Technology. — A  Congress  of 
Technology  will  be  held  in  Boston  on  April 
10-11  in  celebration  of  the  fifteenth  anniver- 
sary of  the  granting  of  the  charter  of  the  Mas- 
sachusetts Institute  of  Technology.  In  line 
with  this  idea,  the  50  or  more  papers  which 
will  be  presented  at  the  congress  will  be  writ- 
ten by  graduates  of  the  institute,  and  will  thus 
serve  to  record  the  part  the  alumni  of  the  in- 
stitution have  taken  in  the  development  of  sci- 
entific industry.  As  the  titles  of  these  papers 
are  sent  in  by  the  writers  it  is  becoming  evi- 
dent that  the  managers  of  the  congress  will 
succeed  in  their  effort  to  make  the  proceedings 
of  the  congress  show  from  another  point  of 
view  the  general  industrial  advance  that  has 
taken  place  during  the  past  50  years  under  the 
guidance  of  trained  engineers.  The  papers 
will  cover  a  wide  range  of  subjects,  from  ar- 
chitecture to  sewage  purification,  and  the 
names  and  professional  standing  of  the  writers 
show  that  they  will  together  discuss  authori- 
tatively every  important  problem  of  modern 
industrial  technique  and  management.  It  is 
already  clear  that  this  record  is  not  limited 
to  any  narrow  activity  within  merely  technical 
lines,  but  that  it  covers  the  broader  problems 
of  the  relations  of  science  to  industry,  the 
place  of  the  engineer  in  creating  a  more  effi- 
cient type  of  industrial  management,  and  the 
general  shaping  of  material  conditions  to  serve 
alike  the  changing  conditions  of  business  and 
the  improving  conditions  of  labor. 


Civil  Service  Examinations. — .\nnounce- 
inent  is  made  by  the  LT.  S.  Civil  Service  Com- 
mission of  examinations  for  editorial  assistant 
in  the  Bureau  of  Mines,  on  March  29.  and 
for  engineer-physicist  m  the  Bureau  of  Stand- 
ards, on  March  31.  .\ppointment  as  editorial 
assistant  will  be  made  at  a  salary  of  from 
$1,200  to  $1,500  per  annum.  Applicants  must 
be  graduates  of  a  college  or  technical  school 
and  must  have  taken  courses  in  chemistry, 
physics,  and  mathematics  beyond  plane  trigo- 
nometry. Appointment  as  engineer  physicist 
will  be  made  at  an  annual  salary  of  $3,000. 
and  as  associate  engineer-nhvsicist  a'  salaries 
ranging  from  $2,040  to  $:3,000.  It  is  stated 
that  it  is  desired  to  secure  persons  who  are 
fully  able  to  initiate  and  carry  on  independ- 
ent research  in  the  field  of  engineering  phys- 
ics. Training  and  experience  in  the  investi.ga- 
tion  and  testing  of  engineering  and  structural 
materials,  the  operation  of  testing  machines, 
and  the  interpretation  of  the  results  of  investi- 
gations, is  required.  There  will  be  no  edu- 
cational examination  for  these  positions,  but 
it  is  essential  that  applicants  should  have  made 
and  published  some  contributions  of  recog- 
nized merit  in  engineering  knowledge. 
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The  Substructure  of  the  St.  Louis  Mu- 
nicipal Bridge. 

BY   S.   W.  BOWEN.* 

The  Municipal  Bridge  now  under  construc- 
tion at  St.  Louis  crosses  the  Mississippi  River 
about  a  mile  below  the  celebrated  Eads  Bridge. 
The  location,  which  was  determined  by  ordi- 
nance passed   by   the  Municipal   Assembly   of 
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to  end  of  steel  railway  approaches  is  about 
IVi  miles,  while  the  length  over  all,  including 
the  above  mentioned  retaining  walls,  is  about 
2%  miles. 

The  substructure  of  the  river  crossing, 
known  as  "Section  One,"  consists  of  four 
masonry  piers,  founded  by  pneumatic  caissons 
on  bed  rock.  The  piers  are  numbered  from 
west  to  east.  Pier  I  being  on  the  west  bank 
just   inside  the   inner   liarbor   line,   while   Pier 


KfoM/iaSim' 

Fig.    1 — General    Plan,    Showing    the    Location    and     Layout  of  the   Municipal   Bridge  Now 
Under  Constru  ctron   Over  the   Mississippi,  About  One   Mile  South  of  the   Eads   Bridge. 

St.   Louis. 


the  City  of  St.  Louis,  is  shown  on  the  gen- 
eral map.   Fig.   \. 

As  this  structure  has  been  mentioned  and 
briefly  described  from  time  to  time  in  the  en- 
gineering magazines,  only  a  short  description 
of  the  bridge  as  a  whole  will  be  given,  fol- 
lowed by  a  more  detailed  account  of  the  en- 
gineering and  construction  methods  employed 
in  building  the  substructure  of  the  river  cross- 
ing. The  superstructure  of  the  river  cross- 
ing and  the  approaches  as  a  whole  will  be 
described  in  articles  to  be  published  as  the 
work   progresses. 

The  bridge  is  designed  to  carry  both  rail- 
way and  highway  traffic ;  provision  being  made 
for  two  railway  tracks,  two  trolley  tracks  on 
a  30-ft.  paved  roadway  and  two  6-ft.  side- 
walks. 

The  river  crossing  is  a  double  deck  struc- 
ture, carried  on  pneumatic  foundations  sunk 
to  bed  rock;  the  upper  deck  being  for  high- 
way, and  the  lower  deck  for  railway  traffic. 
The  general  appearance  and  size  of  the 
structure  is  shown  by  Fig.  _. 

The  approaches  consist  of  steel  viaducts 
supported  on  concrete  pedestals  and  end  in 
earth  fills  between  concrete  retaining  walls. 
The  railway  and  highway  approaches  are  car- 
ried side  by  side  for  about  two-fifths  of  a 
mile  from  the  main  crossing  on  each  side  of 
the   river ;   from  these  points  they  diverge  as 


IV  is  correspondingly  placed  on  the  east  bank. 

The  span  lengtlis  and  clearances  above  high 
water  were  made  to  conform  with  the  re- 
quirements of  the  War  Department.  As 
shown  on  Fig.  2,  the  rock  dips  rapidly  toward 
the  east.  Pier  IV  is  one  of  the  deepest  piers 
ever  sunk  bv  the  pneumatic  process. 

On  July  28,  1909,  the  contract  for  "Section 
One"  was  awarded  to  the  Missouri  Valley 
Bridge  &  Iron  Co.  or  Leavenworth,  Kan.,  and 
shortly  thereafter  the  contractor  began  laying 
out  a  material  yard  on  the  Illinois  side  of  the 
river,  and  bringing  in  material  for  barges, 
caissons,  etc.  During  the  late  summer  and 
fall  of  1909,  a  large  amount  of  preliminary 
work  was  done.  Buildings  for  offices,  com- 
missary, cement  storage,  etc.,  were  built,  a 
water  supply  system  was  installed,  several 
barges  were  constructed  and  launched,  timber 
for  caissons  and  pontoon  was  framed  and  on 
Dec.  20,  1909.  the  cutting  edge  for  the  first 
caisson,   that  of   Pier  IV,  was  riveted  up. 

.As  the  ground  at  the  sites  of  Piers  I  and 
IV  is  above  the  ordinary  stage  of  the  river, 
the  caissons  for  these  piers  were  constructed 
on  blocking  at  the  pier  sites  and  excavation 
started  by  hand.  The  caissons  for  Piers  II 
and  III  were  built  in  a  pontoon  fmni  which 
they  were  launched  and  towed  to  position. 
The  work  of  sinking  was  begun  in  the  follow- 
ing order:     Piers  IV,  I,  III  and  II,  one  pjer 


mounting  cribs  is  shown  by  Fig.  3,  and  needs 
no  detailed  description.  The  caissons,  it  will 
be  seen,  contain  comparatively  little  timber; 
the  necessary  strength  being  obtained  by  re- 
inforcing the  concrete  filling  with  steel   rods. 

The  pontoon  from  which  the  caissons  for 
Piers  II  and  III  were  launched  was  about 
40x100  ft.  in  plan  and  had  sides  8  ft.  high. 
Sides  and  bottom  were  built  of  4-in.  plank 
braced  and  calked.  The  pontoon  was  divided 
into  halves  lengthwise,  the  two  parts  being 
bolted   together   from  the   inside. 

After  the  caisson  was  built  up  to  a  height 
of  about  17  ft.  above  the  cutting  edge  and  the 
calking  of  the  air  chamber  and  friction  plank- 
ing completed,  the  halves  of  the  pontoon  were 
unbolted,  plugs  removed  from  holes  in  the 
bottom,  and  water  allowed  to  enter.  The 
pontoon  slowly  filled  and  sunk,  the  buoyancy 
of  the  timber  holdin.ti  the  two  halves  in  posi- 
tion up  against  the  cutting  edges  of  the 
caisson.  One-half  of  the  pontoon  being  an- 
chored to  clusters  of  piles,  a  tug  pulled  the 
other  half  from  under  the  caisson  which  set- 
tled into  the  water  clear  of  the  pontoon.  The 
caisson,  now  floating  free,  was  built  up  to 
the  full  height,  and  towed  out  to  the  pier 
site  by  means  of  three  tugs,  where  it  was  an- 
chored in  approximate  position  to  clusters  of 
piles  arranged  as  shown  by  Fig.  (?.  The  pon- 
toon was  meanwhile  towed  to  shore  and  the 
halves  bolted  together  in  readiness  for  the 
next   caisson. 

It  might  be  said  in  passing,  that  the  pontoon 
possesses  some  advantages  over  "ways"  as  a 
means  of  supporting  and  launching  caissons. 
The  pontoon  can  be  used  on  any  shore  and  in 
places  where  "ways"  would  be  difficult  to  con- 
struct and  maintain.  Where  a  pontoon  is 
used,  work  on  the  caisson  is  not  interfered 
with  by  the  rise  or  fall  of  the  river.  This  is 
especially  important  on  rivers  like  the  Mis- 
sissippi where  there  is  a  continual  change  of 
stage,  sometimes  amounting  to  several  feet  in 
24  hours.  As  the  estimated  cost  of  the  pon- 
toon in  this  case  was  about  the  same  as  that 
of  "ways,"  the  former  was  considered  to  be 
the  better  means  of  the  two. 

Work  on  one  of  the  river  piers  will  now 
be  described   in  chronological  order. 

The  river  bed  around  the  up  stream  end 
of  the  caisson  and  for  some  distance  down 
each  side  was  first  covered  with  sacks  of  sand, 
to  prevent  the  bottom  from  scouring  out  from 
under  the  caisson.  The  sacks  were  depos- 
ited through  a  section  of  supply  shaft  24  ins. 
in  diameter  and  long  enough  to  reach  the  bot- 
tom. 

Concreting  was  then  started  and  the  cais- 
son gradually  sank  as  the  filling  progressed, 
until  the  river  bed  was  reached.  Air  was 
turned  on,  the  caisson  raised   slightly,   moved 
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Fig.   2 — Diagram    Showing   the    River   Spans   of  the     Municipal   Bridge,  and  the   Main  Dimensions  of  the    Spans 


shown  by  Fig.  1.  The  maximum  grade  on  the 
railway  approach  is  1.38  per  cent,  while  that 
on  the  highway  is  4.24  per  cent;  these  maxi- 
mum grades  extending  only  over  short  dis- 
tances. 

The  total  length  of  the  structure  from  end 
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being  sunk  at  a  time.  Owing  to  high  water, 
Pier  IV  was  tempor.irily  aliandoned  when  a 
few  feet  above  bed  rock,  and  work  was  started 
on  Pier  I,  which  was  landed  and  sealed  be- 
fore returning  to  Pier  IV,  the  next  one  sealed. 
Piers  111  and  II  were  sealed  in  the  order 
named. 

The   construction   of   the   caissons   and    sur- 


into  proper  position  by  means  of  the  caliles 
shown  on  Fig.  (i  and  the  air  released,  allow- 
ing it  to  settle  to  the  river  betl.  In  placmg 
the  caisson  in  position,  care  was  taken  to 
bring  their  a.xes  parallel  to  the  true  axes,  al- 
though they  might  not  e-xaclly  coincide.  ."Vs 
the  tendency  of  the  caissons  was  to  creep  up- 
stream   and    toward    the    east,    thev    were    set 
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slightly  to  tlie  south  and  west  of  true  position. 
Any    shifting    necessary     while     sinking     was 
accomplished  by  listing  the  caisson  in  the  de- 
sired direction. 
After  the  caisson  had  settled  well  into  the 


caisson  and  crib  were  filled  nearly  to  the  top 
of  the  latter.  A  timber  cofferdam  was  then 
started  on  top  of  the  crib  and  built  up  as  the 
sinking  progressed. 

No   masonrv   was   laid   until   bed   rock   was 


ing.  In  general,  the  caissons  landed  along  the 
west  side  and  a  portion  of  the  north  and  south 
ends,  the  slope  of  the  rock  being  downward 
toward  the  ea.st,  with  local  irregularities  north 
and  south.     The  rock  was  sufficientlv  uneven 
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Fig.   5 — Plans   Showing   Cribbing    Surmounting    Caissons. 
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mud.  the  anchorage  and  adjusting  cables  were 
released,  air  was  turned  on  and  the  first  gang 
entered  the  air  chamber,  leveled  up  the  cais- 
son and  brought  it  to  a  uniform  bearing  by 
excavating  the  material  from  under  the  cut- 
ting edge  at  the  high  points.  Owing  to  the 
low  stage  of  the  river  when  sinking  was 
started  on  Piers  II  and  III,  there  was  but 
15  to  17  ft.  of  water  at  the  pier  sites.  The 
caissons  therefore  grounded  before  sufficient 
concrete  could  be  placed  to  render  them  rigid, 
and  great  care  was  required  to  prevent  them 
from  warping.  Levels  were  taken  several 
times  a  day  with  a  view  to  detecting  this 
warping,  and  when  discovered,  it  was  cor- 
rected by  loading  the  diagonally  opposite  high 
corners.' and  excavating  under  same  until  the 


reached  and  sealing  completed ;  thus  enabling 
the  masonry  to  be  started  in  the  correct  po- 
sition. The  surface  of  the  concrete  was  kept 
somewhat  below  the  top  of  the  crib  in  order 
to  provide  for  the  possibility  of  finding  rock 
at  a  higher  elevation  than  that  shown  by  bor- 
ings previously  made  at  each  pier  site. 

As  the  rock  was  approached,  frequent 
soundings  were  made  in  the  air  chamber  to 
determine  the  distance  to  it.  When  but  2  or 
3  ft.  of  sinking  remained,  the  slope  of  the 
rock  was  accurately  determined  by  soundings 
taken  at  close  intervals  all  around  the  caisson 
as  close  to  the  cutting  edge  as  the  slope  of 
the  roof  would  allow.  The  caisson  was  then 
tilted  very  slightly  and  allowed  to  settle  slowly 
until  the  low  cutting  edge  was  landed  on  the 


to  give  an  excellent  bond  with  the  concrete. 
No  attempt  was  made  to  level  off  the  rock 
so  as  to  bring  the  caisson  to  a  bearing 
throughout ;  but  where  depressions  occurred, 
sacks  of  concrete  were  deposited  on  the  rock 
and  tamped  under  the  cutting  edge.  A  wall 
was  thus  formed  inside  of  which  concrete  was 
deposited  in  the  usual  manner.  Where  the 
cutting  edge  and  rock  were  not  in  contact,  the 
distance  between  them  was,  in  general,  only 
a  few  inches  and  in  no  case  more  than  2  ft., 
so  this  sacking  was  readily  accomplished  as 
follows :  The  sand  was  first  excavated  from 
under  the  edge  for  a  space  about  the  width 
of  a  sack.  The  sack  loosely  filled  with  con- 
crete was  then  slid  down  a  plank  to  the  cav- 
ity and  thrust  out  under  the  cutting  edges,  one 
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Fig.   3 — Plan  of  Caissons  for    River  Piers. 


four  corners  returned  to  a  plane.     After  the  side   where   the   rock   was   highest.     By   doing  end  projecting  entirely  outside  the  latter.     The 

caisson    was    well    filled,    no    further     trouble  this,  any   further   slight   settlement   in   coming  water  jet  was  then  thrust  under  the  sack  and 

was    experienced    from    this    source.      Sinking  to  a  bearing  tended  to  level  the  caisson.     The  the  sand  washed  out  from  under  it,  allowing 

was    carried    on    continuously    and    concreting  surface  of  the  rock  was  then  cleaned  off,  and  the   sack   to   rest   directly  on   the   rock.     This 

was    kept   up    during   the    day   time   until   the  all  loose  pieces  removed  preparatory  to   seal-  process  was  repeated  until  a  number  of  sacks 
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had  been  placed  on  the  rock.     When  necessary,  time   to    set    and    was    then    taken    off    at    the 

a  second  tier  was  placed  on  the  first  and  in  rate  of  about  5  lbs.  per  hour, 

some  cases   a  third   was  added.     In  all  cases  The    cofferdam    was   next    pumped    out,   the 

concrete    was    thoroughly    tamped    under    the  main   shaft  unbolted  ju^l  In-low  the  lock,  and 


Fig.  4 — Details  of  Cutting  Edge  and  Stepped    Roof  of    Caissons. 


shoulder  of  the  cutting  edge  anil  the  sacking 
was  immediately  followed  by  a  bench  of  con- 
crete carried  up  under  the  shoulders  of  the 
roof  and  w-ell  tamped. 

In  scaling,  double  gangs  were  used,  w-ork- 
ing  during  the  day  time  only.  Concrete  was 
locked  in  through  each  material  shaft,  the  lock 
being  located  at  the  extreme  top  of  the  shafts 
and  being  equipped  with  a  hopper  into  which 
the  concrete  was  dumped.  The  upper  door 
of  the  lock  was  then  raised,  the  lock  equalized 
and  the  lower  door  dropped,  allowing  the 
charge  of  concrete  to  fall  down  the  shaft  to 
the  air  chamber,  where  it  was  shoveled  back 
and  tamped  under  the  shoulders  and  roof  of 
the  air  chamber.  Toward  the  end  of  the 
sealing,  only  a  small  tunnel  was  left,  connect- 
ing the  main  and  nearest  material  shaft;  this 
was  filled  as  full  as  possible  with  loose  con- 
crete bv  two  men,  there  being  no  room  to 
tamp,  and  after  no  more  concrete  could  be 
placed  in  this  manner,  the  size  of  the  cavity 
was  measured  and  the  men  left  the  air  cham- 
ber closing  the  lower  door  and  equalizmg  the 
entire  shaft.  .Sufficient  grout  was  then  locked 
in  to  fill  the  cavitv,  plus  about  lOrt  per  cent. 
This  was  followed  bv  a  charge  of  about  1  cu. 
yd.  of  concrete  and  the  scaling  was  com- 
pleted. The  concrete  used  in  seahng  was  a 
\■'>■^  mix  with  I  in.  coarse  aggregate.  Air 
was  left  on  for  12  to  15  hours  aiter  sealing 
was    finished    in    order    to    give     the   concrete 


the  shaft  and  lock  hoisted  nut.  The  material 
locks  were  removed,  together  with  the  por- 
tion of  shafts  extending  above  the  concrete. 
The  surface  of  the  concrete  in  the  crib  was 
then   brought  up  to  the   proper   elevation,   the 


material  shafts  and  the  boxed  space  occupied 
by  the  main  shaft  were  filled  with  concrete, 
the  outline  of  the  first  course  of  masonry  was 
laid  out  and  masonry  started. 

As  shown  on  the  drawings  of  the  pier,  Fig. 
7,  the  piers  above  the  top  of  the  crilj  are 
faced  with  Bedford  stone  in  2-ft.  courses, 
backed  with  concrete,  of  which  there  are  two 
classes,  No.  1  bein.g  a  1 :2 : 1  and  Nn.  3  a 
1 :2%  :5  mix.  The  up  stream  nosing  stones 
and  the  coping  and  bridge  seat  stones  are  of 
Georgia  granite.  The  stone  was  brought  from 
the  material  yard  in  cars  by  a  locomotive 
crane  and  loaded  onto  barges.  Stones  were 
handled  at  the  pier  by  means  of  a  floating 
derrick  wit'i  a  90-ft.  boom. 

The  contractor's  floating  equipment  con- 
sisted' of  a  pressure  barge  on  which  was  a 
battery  of  four  boilers,  three  air  compressors, 
a  dynamo,  a  hospital  lock,  pumps,  etc.,  a  mixer 
barge  for  mixing  and  handling  concrete,  one 
large  derrick  barge,  a  derrick  and  pile  driver 
barge,  two  cement  barges,  the  "Hog  House" 
barge  and  a  number  of  barges  for  sand, 
gravel,  stone  and  coal.  There  was  also  a 
steam  tug  for  towing  and  a  gasoline  launch 
for  ferrying.  On  land  there  was  a  20-ton  lo- 
comotive crane  for  handlin,g  material ;  also 
derricks,  hoisting  engines,  etc. 

The  hospital  lock,  for  use  in  treating  cases 
of  "Caisson  Disease,"  was  equipped  with 
bunks,  an  electric  battery  and  medical  sup- 
plies. An  attendant  was  in  charge,  and  the 
company  physician  could  be  summoned  at 
short  notice.  The  treatment  consisted  first  in 
the  application  of  air  pressure  about  equal  to 
that  in  the  working  chamber,  then  in  massag- 
ing, rubbing  with  liniment  and  applying  hot 
cloths  and  stimulants.  In  cases  of  paralysis, 
the  battery  was  used.  The  air  when  released 
was  let  out  slowly.  The  treatment  given  in 
the  lock  was  found  to  be  very  effective  in 
cases  of  paralysis,  but  sometimes  gave  only 
temporary   relief  to  cases  of   the  "Bends." 

The  mixer  barge  was  equipped  with  two 
derricks  independently  operated.  One  of  these 
handled  a  clam  shell  bucket  of  1  cu.  yd.  ca- 
pacity for  transferring  sand  and  gravel  from 
barges  to  a  double  elevated  hopper.  This 
hopper  discharged  the  material  into  separate 
measuring  boxes,  from  which  it  was  shot  into 
the  mixer  where  the  cement  and  water  were 
added.  The  mi.xer  dumped  into  1  cu.  yd. 
bucket  handled  by  the  other  derrick,  which 
deposited  the  concrete  in  the  work.  The  ca- 
pacity of  this  rig  was  about  300  cu.  yds.  per 
day  of  10  hours,  with  a  crew  of  about  2j  men. 

Some  of  the  difficulties  encountered  in  sink- 
ing the  caissons  will  now  be  brieily  described. 

On  Jan.  12,  1910,  wdien  excavation  for  Pier 
IV  was  about  to  be  started  and  w-hile  the 
caisson  was  still  on  blocking  at  the  pier  site, 
an  ice  gorge  formed  below  the  lirid.ge,  the 
river  rose  10  feet  in  a  few  hours  and  an  enor- 
mous quantity  of  ice  was  forced  onto  the 
shore.  The  power  barge,  pontoon  and  sev- 
eral barges  were  carried  about  200  ft.  inland, 
the  caisson  was  forced  ofl^'  the  blocking  and 
carried  east  and  south  nearly  its  own   length. 
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Fig.  7 — Plan    Showing  the   Details  of  Upper   Portion    of    Pier. 


The  derrick  and  hoisting  engine  at  the  pier 
was  wrecked  and  a  great  deal  of  minor  dam- 
age was  done.  The  gorge  broke  the  next 
day,  the  water  immediately  fell  and  left  this 
mass  of  ice  and  wreckage  jumbled  together  on 
the  shore.  The  contractor  at  once  set  about 
clearing  up  the  wreckage;  the  power  barge 
was  jacked  up  and  placed  on  blocking,  where 


it  was  left  until  spring.  The  pontoon  was 
left  until  floated  by  the  next  rise  of  the  river, 
while  the  barges  were  moved  back  "-o  the  river 
and  the  caisson  jacked  back  into  position.  Ex- 
cavation was  started  on  Feb.  21,  191(>,  after 
a  delay  of  over  a  month. 

In  sinking  the  caisson  for  Pier  IV,  a  num- 
ber of  sunken  barges  were  encountered.   These 


had  been  towed  into  the  cove,  scuttled  ani! 
sunk  from  time  to  time  and  were  piled  on  top  " 
of  each  other  about  three  or  four  deep.  Prog- 
ress through  this  mass  of  wreckage  wa.^ 
necessarily  slow;  6x12  in.  and  12x12  in,  oak 
timbers  had  to  be  cut  off  and  locked  out. 
Light  charges  of  dynamite  were  used  to  break 
up  the  worst  of  the  wreckage.  Again,  when 
4  or  5  ft.  above  bed  rock,  in  the  same  pier 
a  mass  of  boulders  and  gravel  mixed  with 
sand  was  encountered.  These  boulders  were 
of  all  sizes  from  that  of  a  base  ball  to  those 
having  a  volume  of  about  1  cu.  yd.  They 
were  without  exception  rounded  and  worn 
smooth.  Most  of  these  boulders  were  locke<l 
out  through  the  material  shaft,  being  hoiste<l 
by  the  locomotive  crane.  Those  left  in  the 
air  chamber  were  bedded  in  the  concrete. 
Three  inches  per  day  was  considered  very 
good  progress  through  this  material.  Rock- 
was  finally  reached  after  much  trouble.  The 
high  pressure  under  which  the  men  worked 
and  consequent  shortening  of  shifts  added 
greatly  to  the  difficulty  and  expense  of  the 
work.  At  one  time  the  pressure  in  the  air 
chamber  reached  50  lbs.  per  sq.  in.,  about  the 
limit  of  human   endurance. 

When  Pier  III  bad  nearly  reached  rock, 
the  coffer  dam  sprung  a  leak  and  filled  up. 
.A.fter  sealing  was  finished,  a  diver  was  sent 
down  to  locate  the  leaks.  They  were  then 
battened  up  from  the  outside  with  1-in.  boards 
and  the  boards  were  covered  with  a  strip  of 
canvas  securely  battened  down.  All  this  work 
was  done  by  a  diver  standing  on  the  river 
bottom.  After  this  the  coft'erdam  was  pumped 
out  without  difficulty  and  the  masonry  started. 
Aside  from  the  above,  no  unusual  difficulties 
were  met  with  and  the  sinking  was  completed 
in  good  time.    The  following  notes  taken  from 
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Fig.  8 — Triangulation   System  for  Locating   Piers  of    Municipal   Bridge. 
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the    sinking    records    may    be    of    interest    as 
showing  the  progress  of  the  work : 
PIER   IV. 

Laid    cutting   edge Dec.  20,  1909 

Ice    gorge    Jan.  12,  1910 

Started  jacking  caisson  back  into  po- 
sition     Jan.  26,  1910 

Finished  jacking  caisson    into   posi- 
tion     Feb.     5,  1910 

Started  concreting   Feb.  14,  1910 

Started   excavation  bv   linnd Feb.  21.  1910 

Air    turned    on Feb.  27,  1910 

Struck    first    wreckage Feb.  28,  1910 

Passed    tiirougti  last   wreciiage Mar.  12,  1910 

Laid    first    course    of    masonry    (no 

cofferdam)    April  20,  1910 

Work    stopped    by   higli   water May     S,  1910 

Work    resumed    June     3.  1910 

Work   stopped   by  high  water June  10,  1910 

Work  resumed:  found  first  Iraulders.July  15.  1910 
Landed    and   started    sacking   under 

cutting  edge    Aug.     1,  1910 

Finished    sealing    Aug.  11,  1910 

The  total  sinkage  was  108.07  ft.,  in  a  total 
of  161  days,  includin.s;  layoffs,  or  an  average 
of  0.68  ft.  per  day. 

PIER   I. 

Laid  cutting  edge April  21,  1910 

Started   excavation   by  hand May    3,  1910 

Started  concreting   May  16,  1910 

Air   turned    on June  15,  1910 

Landed   and   started   sealing July    9,  1910 

Finished   sealing    July  12,  1910 


passed  through  was,  in  general,  clean  river 
sand  with  some  gravel ;  and  good  progress 
was  made.  The  best  sinking  record  made  on 
this  work  was  on  Pier  111.  being  34  ft.  in 
one  week  of  7  days,  with  a  maximum  of  5  ft. 
2  ins.  in  24  hours.  The  size  o(  the  caisson 
was  33  ft.  X  90  ft.  3  ins.,  requiring  at  least 
110  cu.  yds.  of  material  to  be  blown  out  for 
each  foot  sunk.  The  caissons,  except  for 
Pier  IV,  followed  down  by  their  own  weight, 
until  but  a  few  feet  above  rock. 

While  preliminary  construction  work  was 
going  on,  the  triangulation  system  was  being 
laid  out.  Base  lines  were  located  on  each  side 
of  the  river;  their  position  being  determined 
largely  by  certain  railroad  tracks  along  the 
St.  Louis  Levee,  and  by  the  configuration  of 
the  east  shore.  As  shown  by  Fig.  8,  the  west 
base  line  is  about  equally  divided  by  the  bridge 
tangent,  while  the  east  base  line  lies  wholly 
north  of  this  line.  It  was  not  practicable  to 
extend  tlie  east  base  line  to  the  south  of  the 
bridge  tangent,  owing  to  the  fact  that  the 
Pittsburg  Dyke  is  much  higher  than  the  sur- 
rounding ground  and  would  have  prevented  an 
uninterrupted  sight  from  one  end  of  the  base 
line  to  the  other. 


M-N  and  O-L'  on  Fig.  8.  Tiiesc  range  lines 
vvere  then  rigidly  tied  in  with  the  triangula- 
tion system  b\-  measuring  the  distance  to  each 
intersection  point  and  the  angle  at  each  point 
between  the  range  and  base  line.  After  this 
was  done,  the  intersections  of  the  two  pairs 
of  range  lines  with  the  bridge  tangent  were 
carefully  computed  and  found  to  be  small 
triangles  instead  of  points.  These  small  tri- 
angles are  shown  on  the  right  of  Fig.  0. 

Piers  11  and  HI  were  located  by  the  inter- 
section of  three  lines,  the  bridge  tangent  and 
two  range  lines;  the  latter  intersecting  at 
nearly  90°.  Pier  III  was  located  from  the  cast 
side  of  the  river,  while  Pier  II  was  located 
from  the  west  side.  Targets  were  placed  on 
buildings  at  the  west  ends  of  the  lines  for 
Pier  III  and  on  high  timber  tripods  at  the 
east  ends  of  the  lines  for  Pier  II.  As  the 
distance  from  the  instrument  station  to  the 
target  was  three  or  four  times  the  distance 
from  the  instrument  station  to  the  pier,  any 
error  in  setting  on  the  target  would  be  divided 
by  three  or  four  at  the  pier. 

As  the  caisson  and  crib  was  built  up,  the 
center  lines  were  carried  up  each  of  the  four 
sides   by   striking  arcs  with   steel   tapes    from 


REPORT    OF    PROGRESS 


ST.  LOUIS  MUNICIPAL  BRIDGE 


Date Nov.  19.  1910.. 

River  Gauge 168.1.... 


Time .<<  o'cloik  ... 

City  Gauge ....1 .8 

Diagram  showing  Position  op  Cutting  Edge  of  Pier....//.. 

E  : 


Elev.  Cutting  Edge 120.71.. 


Elev.  Cutting  Edge,- 


Axi 


.-Eiev.  Cutting  Edge tSO.74 


..Elev.  Cutting  Edge 1S0.7S.. 


W 


Average  Elev.  of  Cutting  Edge 120.72.. 

Average  Elev.  of  Bed  Rock 109.9.... 

Average  Sinkage  in  last  24  hours J-"'^-- 

Average  Immersion  47 .4.... 

Indicated  Pressure  at  Pumps 2Bf.... 


Average  Elev,  of  Ground 166.6 

Average  Elev.  Top  of  Masonry 166.2 

Total  Sinkage  to  date 38.68 

Material  Penetrated River  sand  and  gravel.. 

Calculated  Pressure iO.ef 


Remarks: 

Pier  I.     Bush  hammering  Bridge  seats. 

Pier  II.     Building  and  caulking  coffer-dam,  which  is  ncnu  about  fifty-five  feet  above  cutting  edge,  or  seven  and  one-half  feet  above  water.     With  two  foot  head  the  dam  shoves 

little  leakage.    Gangs  in  chamber  night  and  day  using  wet  blows.    Expect  to  begin  sounding  for  rock  in  chamber  Sunday  or  Monday,  depending  on  progress  made. 

Pier  III.     Concreting  fourteenth  course. 

Pier  IV.    No  work  will  be  done  on  this  Fter,  except  to  concrete  the  last  two  courses,  until  several  more  courses  have  been  laid  on  Pier  #5. 

Materials.     No  materials  received  today 

BRENNEKE  &  PAY, 

Resident  Engineers. 

By....S.  W.  Boifen... 


Fig.   9 — Form   for    Daily    Report  of    Work   en    Bridge     Piers. 


The  total  sinkage  was  50.27  ft.  in  a  total  of 
67  days,  or  an  average  of  0.75  ft.  per  day. 
PIER    III. 

Laid   cutting  edge June  27,  1910 

Launched  caisson   July  aO,  1910 

Towed   to   position Aug.     5,  1910 

Started    concreting    Aug.  15.  1910 

Caisson    grounded    and    air    turned 

on    Aug.  IS,  1910 

Work    stopped    by    slight      rise      of 

river    Aug.  21,  1910 

Work    resumed    Aug.  26.  1910 

Work  stopped  again  by  a  rise Sept.     4,  1910 

Work   resumed    Sept.  in,  1910 

Landed  and   started   sacking Sept.  24,  191U 

Finished  sealing  Oct.     1,  1910 

The  total  sinkage  was  77.9  ft.  in  a  total  of 
40  days,  including  layoffs,  or  an  average  of 
1.95  ft.  per  day. 

PIER   II. 

Laid  cutting  edge Sept.  23,  1910 

Launched   caisson    Oct.     3,  1910 

Towed    tc    position., Oct.  19,  1910 

Started    concreting    Oct.  2a,  1910 

Caisson  grounded  and  air  turned  on. Oct.  2S,  1910 

Landed  and  started  sacking Nov.  23.  1910 

Finished  sealing   Nov.  27,  1910 

The  total  sinkage  was  48.14  ft.  in  a  total  of 
29  days  or  an  average  of  1.60  ft.  per  day. 

The  rate  of  progress  in  sinking  Piers  I,  II 
and  III  is  in  striking  contrast  to  that  of  Pier 
IV.  In  sinking  the  first  named  piers,  no  ob- 
structions   were    encountered.      The    material 


Levels  were  run  across  the  Eads  Bridge 
connecting  the  U.  S.  Government  Benches 
at  each  abutment  of  same,  and  complete  cir- 
cuits were  run  down  each  side  of  the  river, 
establishing  benches  near  Piers  I  and  IV. 
Later  levels  run  across  the  river  on  the  piers 
checked  the  last  named  benches  within  0.03  ft. 

The  atmospheric  conditions  along  the  St. 
Louis  river  front  are  far  from  being  ideal; 
especially  in  the  winter.  On  some  days  smoke 
and  fog  hung  over  the  water  so  thick  that  it 
was  impossible  to  sec  from  one  bank  to  the 
other.  The  work  was  further  complicated 
by  the  movements  of  trains  and  wagons  across 
the  west  base  line  wliich  lies  along  the  top  of 
the  levee.  In  spite  of  these  annoyances,  the 
base  line  and  angles  were  all  measured  with 
great  care  and  the  results  obtained  from  the 
various  triangles,  after  making  the  necessary 
corrections  and  adjustments,  were  highly  sat- 
isfactory. 

During  the  January  of  1910,  the  river  at  St. 
Louis  was  frozen  over  for  several  days,  an 
unusual  occurrence.  Advantage  was  taken  of 
this  to  locate  the  centers  of  Piers  II  and  III 
on  the  ice  by  measuring  out  along  the  bridge 
tangent.  A  transit  was  set  up  at  these  centers 
and  range  lines  thrown  to  each  shore.  These 
lines   are    indicated    b;.    the   letters   J-K,  S-T, 


each  corner.  By  means  of  these  center  lines, 
the  axes  of  the  caisson  were  established  and 
their  intersection,  or  the  "built  center,"  of  the 
caisson  was  marked  on  a  plank  from  time  to 
time  as  the  caisson  was  built  up.  The  inter- 
section of  the  range  lines  with  the  bridge 
tangent  was  struck  on  this  plank  every  morn- 
ing and  the  position  of  the  "built  center"  with 
respect  to  the  axes  through  the  true  center 
thus  established  was  recorded. 

Levels  were  taken  daily  on  nails  at  the 
four  corners  of  the  caisson  whose  distance 
above  the  cut'ting  edge  had  been  obtained  bv 
measuring  with^  a  steel  tape.  From  these 
levels,  the  elevation  of  each  corner  of  the  cut- 
ting edge  and  the  list  of  the  caisson  in  each 
direction  was  obtained.  Fr.itn  the  position  of 
the  caisson  at  the  top,  and  the  list,  the  posi- 
tion of  the  cutting  edge  with  respect  to  the 
true  axes  was  computed.  The  information 
thus  obtained  was  entered  in  the  daily  report, 
a  copy  of  which  is  shown  by  Fig.  9. 

After  the  masonry  of  Piers  II  and  III  was 
well  above  the  water  the  range  lines  were 
struck  on  each  pier  with  great  care.  The 
small  triangles  formed  by  the  intersection 
of  the  three  lines  were  adjusted  to  the  com- 
puted size  and  the  pier  centers  established. 
Angles    were    then    read    to    each    pier   center 
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from  the  north  ends  of  both  base  lines. 
These  measured  angles  were  then  compared 
with  the  calculated  values  with  which  they 
were  found  to  differ  by  from  2"  to  9".  The 
pier  centers  were  then  shifted  a  slight  amount 
in  the  required  direction  and  the  angles  re- 
read. This  second  reading  gave  results  so 
close  to  the  computed  values  that  this  location 
of  the  centers  was  taken  as  final. 

As  a  rough  check  on  the  spacing  of  the 
piers,  right  angles  were  turned  at  each  pier 
center,  with  the  bridge  tangent  and  points 
were  established  on  the  upper  deck  of  the 
Eads  Bridge.  Each  right  angle  was  turned 
twelve  times,  two  men  being  at  the  instru- 
ment, turning  alternate  angles.  The  average 
of  the  twelve  points  was  taken  and  a  mark 
established  on  the  sidewalk  planking.  In 
establishing  these  points,  a  cloth  covered  tar- 
get, 2  ft.  6  ins.  square  was  used,  fastened  to 
a  rod  with  a  plumb  bob  attached.  The  angle 
between  the  two  structures,  and  the  distances 
between  pier  centers  established  on  the  side- 
walk, were  then  carefully  measured.  The 
measured  distances  were  corrected  for  tem- 
perature and  grade  and  finally  multiplied  by 
the  cosine  of  the  angle  between  the  two 
bridges.  The  results  obtained  are  given 
below : 

West  spam.  Center  span.  East  span. 
Ft.  Ft.  Ft. 

Measured  dist...     672.50  676.97  672.62 

Plan   dlst 672.50  677.00  672.50 

As  the  distance  between  the  two  bridges  is 
about  a  mile,  the  results  obtained  are  sur- 
prisingly close  to  the  plan  dimensions — much 
closer  in  fact,  than  was  thought  possible  when 
this  method  of  checking  was  determined  on. 

Foresight  targets  were  then  placed  on  the 
side  of  each  pier,  one  on  each  range  line  and 
one  on  the  bridge  tangent  and  the  centers 
carried  up  from  course  to  course  by  sighting 
on  these  targets  from  the  instrument  stations 
on  shore.  As  these  centers  were  established 
on  the  forms  of  the  central  void  of  the  pier, 
they  could  also  be  carried  up  from  course  to 
course  by  plumbing.  This  was  done  as  a 
check  on  the  intersection  of  range  lines. 

For  obtaining  the  elevation  of  each  course, 
a  bench  mark  was  established  on  the  forms 
of  the  central  void  by  leveling  from  shore 
and  elevations  carried  up  by  means  of  a  steel 
tape. 

On  Dec.  31,  1910,  work  on  the  piers  was 
stopped  for  the  winter  and  was  not  resumed 
until  Feb.  27,  1911.  The  present  state  of  the 
work  is  as  follows :  Pier  I  completed,  Piers 
II  and  III  and  IV  completed  below  water, 
and  masonry  laid  for  about  30  ft.  above  low 
water.  Piers  III  and  IV  will  be  finished  first, 
to  allow  the  erection  of  the  east  span  after 
the  high  water,  wliich  usually  subsides  early 
in   June. 

The  cost  of  the  four  piers  complete,  ex- 
clusive of  engineers'  fees  is  about  $470,000 
or  an  average  of  about  $12  per  cu.  yd. 

The  structure  was  designed  by  Boiler  & 
Hodge  Consulting  Engineers,  of  New  York, 
who  were  appointed  by  the  president  of  the 
Board  of  Public  Improvements  of  the  City 
of  St.  Louis.  Local  matters  are  under  the 
direction  of  Brenneke  &  Fay,  of  St.  Louis, 
as  Resident  Engineers,  the  writer  being  En- 
gineer in   Charge. 


or  on  sand,  provided  the  conditions  are  such 
as  to  permit  the  construction  of  a  curtain,  or 
cut-off  wall,  of  sheet-piling,  or  a  core-wall  of 
masonry  or  of  clay  puddle,  so  as  to  penetrate 
a  firm  stratimi  of  denser  material. 

The  frequent  failures  of  sheet-pile  dams,  on 
the  "bottomless"  sand  beds  of  Western 
streams,  have  served  merely  as  the  basis  for 
warnings,  and  not  as  incentives  to  study  and 
investigation,  on  the  part  of  the  authors  of  the 


Dams    on    Sand    Foundations:    Some 
Principles   Involved   in  Their  De- 
sign, and  the  Law  Governing 
the  Depth  of  Penetration 
Required    for  Sheet- 
Piling.* 
.All  textbooks  on  the  subject  of  dams  which 
the  writer  has  had  occasion   to   examine  em- 
phatically discourage  the  idea  of  attempting  to 
construct    permanent    dams    on    any    kind    of 
foundation   other  than   solid   rock  bottom,  al- 
though most  of  them  contain  one  or  more  il- 
lustrations  of   the   types  which   are   generally 
designed     for    construction    on    alluvial    soils, 
such  as  firm  beds  of  clay,   or  deep  strata  of 
cemented  gravel  (commonly  called  "hardpan"), 

•A  paper  by  Arnold  C.  Koenig,  Proceedings 
American  Society  of  Civil  Engineers,  Vol. 
XXXVII,  p.  32. 


Fig.   1. 


standard  books  on  the  subject  of  dams, 
which  the  practising  engineer  consults  for  in- 
formation  and   precedents. 

Many  crude  brush  and  log  dams  were  con- 
structed, and  maintained  successfully  for  long 
periods  of  years,  on  these  "bottomless"  sand 
beds,  by  practical  and  resourceful  pioneers 
who  had  no  theories  or  precedents  other  than 
the  e-xample  of  the  beaver. 

The  operations  of  British  engineers  in  con- 
tending with  sand,  during  the  construction  of 
the  large  Government  irrigation  works  in 
India,  furnish  some  expensive  precedents  for 
the  expenditure  of  unlimited  funds;  but,  our 
pioneer  Western  irrigation  surveyors  were 
confronted  with  the  problem  of  coping  with 
streams  having  apparently  bottomless  beds  of 
shifting  sands,  with  funds  which  were  gener- 
ally limited  to  the  few  dollars  which  the 
pioneer  settlers  could  borrow  on  their  per- 
sonal characters  and  future  prospects,  because 
their  "desert"  homesteads,  which  now  rank 
among  the  finest  farms  in  the  country,  were  in 
those  times  practically  worthless  as  collateral 
security. 

The  writer  has  spent  most  of  his  life  in  the 
sand_y  regions  of  the  West,  and  has  had  occa- 
sion to  seek  information  on  practical  methods 
of  dealing  with  treacherous  sand,  as  a  young 
engineer  whose  ambitions  were  involved  in 
the  successful  solution  of  such  problems; 
therefore  after  several  years  of  professional 
familiarity  with  it,  the  term,  "quick-sand,"  has 
less  terror  for  him  than  it  ordinarily  arouses. 

The    following   paper    is    submitted    for   the 


affected  by  coefficients  of  capillary  attraction 
and  frictional  resistance. 

The  effects  of  these  forces  are  co-existent, 
but  not  identical,  and  they  vary  inversely  as 
the  sizes  and  proportion  of  the  interstices  be- 
tween the  particles  of  the  alluvium.  In  fine 
clay,  therefore,  in  which  the  interstices  are 
of  infinitesimal  size,  it  is  almost  impossible 
to  force  an  appreciable  flow  of  water  through 
a  thickness  of  a  few  feet.  If  water  finds  pas- 
sage, however,  through  any  point  of  variable 
density,  or  any  fissure  or  shrinkage  crack,  a 
barely  appreciable  trickle,  under  pressure,  will 
rapidly  disintegrate  and  abrade  the  clay,  and, 
as  the  stream  thus  increases  in  volume,  will 
quickly  undermine  or  destroy  any  structure 
which  may  be  dependent  on  the  density  of  the 
clay  for  its  stability. 

In  the  case  of  sand  or  gravel,  with  rela- 
tively large  interstices,  the  forces  of  friction 
and  capillary  attraction  offer  less  resistance, 
and  therefore  water  may  be  forced  through 
them  with  an  appreciable  velocity  of  flow. 

In  any  alluvial  soil  in  contact  with,  or  sub- 
ject to  the  pressure  of,  water,  a  movement  of 
water  through  it  is  inevitable,  whether  it  be 
the  infinitesimal  progress  of  seepage  through 
fine  clay,  percolation  through  sand,  the  flow 
through  an  embankment  of  broken  stone,  or 
the  rush  of  water  through  the  crevices  and 
open  spaces  between  large  boulders,  the  safe, 
permissible  velocity  of  flow  must  be  confined 
lo  that  which  the  material  will  stand  without 
the  movement,  displacement,  or  abrasion  of 
the   particles   which   compose   it. 

Turneaure  and  Russell*  refer  to  numerous 
experiments  which  have  been  carried  out  at 
various  times  to  determine  the  velocity  at 
which  water  will  flow  through  sands  and 
gravels  of  different  grades  of  fineness.  These 
experiments  were  made  for  various  purposes, 
such  as  to  determine  the  dimensions  of  sand 
filters,  the  probable  supply  of  water  from 
wells,  etc. 

D'.Arcy,  Hagen,  Hazen,  and  others,  found 
that  for  grades  of  sand  varying  from  very 
fine  sand  to  fine  gravel,  the  velocity  of  flow 
closely  followed  the  law  of  flow  through 
capillary  tubes. 

In  considering  the  flow  of  seepage,  or 
ground-waters,  we  are  not  concerned  in  re- 
finements of  experimental  data  which  indicate 
the  influence  of  temperature  on  the  rate  of 
flow ;  therefore,  after  eliminating  these,  the 
result  of  the  experiments  is  the  following  for- 
mula : 

'  _    F  =  8,200    d'-s. 

In   which    I"^=the  velocity   of  flow  ,in   feet 
per   day ; 
(i  =  the      effective     size     of     the 
sand  grains  (varying  from 


Fig.   2. 


consideration  of  those  who  have  occasion  to 
deal  with  such  problems,  not  in  the  sense  of 
establishing  authoritative  rules,  but  with  the 
hope  of  arousing  discussion,  from  which  it 
may  be  the  writer's  privilege  to  learn  things 
which  have  not  been  brought  out  in  his  own 
experience. 

Seefagf,  Percolation,  and  the  Movement  of 
Underground  Waters.— The  velocities  of  flow 
which  occur  in  seepage,  percolation,  or  in  the 
forced  flow  of  water  through  sand,  gravel, 
clay,    loam,    or    other    pervious    materials,   are 


0.1  mm.,  which  is  very  fine 
sand,  to  3  mm.,  which  is 
fine  gravel) ;  and 
J^the  slope  of  the  groundwater 
surface  ( hvdraulic-grad- 
ient). 

.According  to  this  formula,  the  velocity  of 
flow  of  ground-water,  through  fine  sand  having 
an  effective  size  of  grains  of  0.1  mm.  and 
a   general    slope    of   ground-water   surface   of 
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.')  ft.  per  mile  (hydraulic  gradient  ^  0.001), 
would  be : 

;/  =  8,200  d'-s  =  8,200  X  0.01  X  0.001  =  0.082 
ft.  per  day. 

The  velocity  of  flow  through  gravel  having 
an  effective  diameter  of  grains  of  3  mm.  and 
a  general  slope  of  water  surface  of  approxi- 
mately 50  ft.  per  mile  (hydraulic  gradient  = 
0.01)   bv  this  formula  would  be: 

V  =  8.200  d's  =  8,200  X  9  X  0.01  =  738  ft. 
per  day  =  approximately  0.008)  ft.  per  sec. 

The  Report  of  the  Massachusetts  State 
Board  of  Health  for  1002  contains  the  results 
of  a   series   of   experiments   to   determine  the 


iijMMW'v  j:'*iAjZ"'^w^'<''^ 
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velocities  of  flow  of  water  whicli  it  is  pos- 
sible to  obtain  through  screened  gravel,  of 
various  grades  of  fineness,  assuming  40  per 
cent  porosity.  These  results  arc  shown  in 
Table  1. 

From  an  e.xamination  of  the  figures  in 
Table  1,  it  becomes  evident  that  all  the  fore- 
going experimental  data  arc,  at  best,  only 
rou.gh  approximations.  The  formula :  V  = 
8,200  d's,  which  was  determined  from  experi- 
ments with  various  grades  of  sand,  gives  much 
larger  results  than  the  quantities  in  Table  I 
for  screened  gravel.  To  modif\-  the  formula 
so  as  to  produce  the  results  given  in  that 
table  would  involve  a  variation  of  the  coeffi- 
cient (8,200)  between  (i.222  (for  d  =  3  mm. 
and  .f  =  0.0005)  to  040  (for  d=  35  mm.  and 
J  =  0.01). 

For  many  years  the  water  supply  of  the 
Citizens  Water  Co.,  of  Denver,  was  secured 
from  about  a  mile  of  timber  crib,  30  ins.  square 
in  section,  and  about  a  mile  of  perforated  30- 
in.  pipe  both  submerged  in  the  sands  of  the 
Platte  River  at  depths  varying  from  14  to 
22  ft.  The  timber  crib  was  open  at  the  bottom, 
so  that,  with  the  openings  in  the  cribbing, 
perhaps  one-half  of  its  superficial  area  was 
open  for  the  inflow  of  water,  while,  for  the. 
pipe  line,  the  net  area  of  the  perforations 
would  probably  bear  a  much  smaller  ratio  to 
the  circumferential  area  of  the  pipe.  It  may 
he  assumed,  therefore,  that  on  the  2  miles 
of  combined  crib  and  pipe  line  the  total  area 
of  inlet  openings  would  approximate  25  per 
cent  of  the  surface  area  exposed  to  contact 
with  the  water-bearing  sand,  thus  affording  a 
total  net  area  of  inlet  openings  of  20,000  sq. 
ft.  The  water  was  led  away  through  pipes, 
bv  natural  flow,  and  the  supply  thus  secured 
was  between  400.000  and  450,000  cu.  ft.  per 
day,  which  is  equivalent  to  13  cu.  ft.  per  day 
per  square  foot  of  inlet  opening,  or  a  velocity 
of  inflow   of   0.00015    ft.   per   sec. 

Being  submerged  under  the  bed  of  the  river 
at  depths  varying  from  14  to  22  ft.,  these 
cribs  are  entirely  surrounded  by  water-bearing 
sand :  therefore,  as  the  water  may  approach 
radially  from  every  direction,  it  must  be  as- 
sumed that  the  maximum  velocity  of  flow 
through  the  sand  is  less  than  one-fourth  of 
the  velocity  of  inflow  through  the  perforations 
and  openings. 

.Assuming  an  avera.ge  head  of  10  ft.  as  acting 
on  these  cribs,  the  spouting  velocity  of  water 
entering  the  pipe  through  one  of  the  perfora- 
tions from  a  free  body  of  water  under  the 
pressure  due  to  a  16-ft.  head  (V  =^2g  h) 
would  be  32  ft.  per  sec,  while  the  actual  av- 
erage velocity  of  inflow  is  only  1/200000  of 
such  rate. 

AH  fornmlas  for  the  velocity  of  flovy  of 
water,  under  special  conditions,  are  modifica- 
tions of  V  =  V^g  b,  with  coefficients  intro- 
duced to  provide  for  the  special  conditions  of 
frictional  resistances  encountered.  In  work- 
ing backward  from  the  results  indicated  above, 
so  as  to  determine  the  special  coefficient  which 


must  be  apidied  to  the  fornuil.i  to  adapt  it  to 
this  special  case,  wc  obtain  tin-  following: 
/-'■  =  0.00004  \'h. 

The  lack  of  harmony  in  the  results  in- 
dicated in  .-ill  the  foregoing  data  makes  it 
impractical  to  devise  even  an  approximate  for- 
mula for  the  determination  of  the  magnitu<le 
of  the  force  produced  by  the  (low  of  seepage 
water  under  a  line  of  sheet-piling.  Even  if  it 
were  possible  to  determine  the  relative  effects 
of  frictional  resistance  and  caiiillary  attrac- 
tion on  the  flow  of  water  through  interstices 
of  such  an  infinite  variety  as  is  afforded  by 
the  range  of  materi;ils  from  fine  clay  to  large 
boulders,  such  "hair-splitting"  refinements  of 
calculation  would  ha\e  very  little  practical 
value  for  this  purpose,  on  account  of  the 
uncertainties  which  attend  the  determination 
of  the  variations  of  ;u'tu;il  conditions  to  be 
met. 

Causes  of  Failiiii:  of  Shcct-Pilc  Dams. — 
I'ailures  in  sheet-pile  dams  have  generally  oc- 
curred in  those  of  the  spillway  or  overflow 
type,  which  are  commonly  called  diversion 
weirs.  The  seepage  water  which  finds  its 
way  under  a  line  of  sheet-piling  tends  to  buoy 
up  the  particles  of  sand  on  the  down-stream 
side,  while  the  surface  of  the  river  bed  is  fre- 
quently subjected  to  a  variable  degree  of 
scouring  action  from  the  current  of  water 
which  spills  over  the  crest.  These  two  forces 
combined  move  the  finer  particles  of  sand 
first,  then,  as  the  interstices  in  the  sand  grad- 
ually increase  in  size,  the  upward  flow  of 
seepage  water  increases,  both  in  force  and 
volume,  and  the  destruction  of  the  dam  is  in 
progress. 

It  is  customary  with  many  engineers  to 
make  the  length  of  sheet-piling  such  that  the 
depth  of  penetration  below  the  bed  of  the 
stream  will  be  approximately  equal  to  the 
head  of  water  to  be  impounded  by  the  dam 
or  weir,  and  it  is  likely  that  many  of  the 
failures  of  such  structures,  which  have  been 
attributed  to  "unknown"  causes,  were  due 
to  the  inadequacy  of  the  cut-off  wall  under 
the  structure — more  often,  however,  on  ac- 
count of  carelessness  in  driving  and  faulty 
alignment  than  from  insufficient  depth  of  pen- 
etration. 

Length  of  Sheet-Piling  Required. — Capillary 
attraction  and  surface  friction,  in  the  inter- 
stices between  the  grains,  are  forces  of  such 
magnitude  in  retarding  the  velocity  of  seepage 
flow  through  sand,  or  other  pervious  materials, 
that,  with  reasonable  depth  of  penetration  of 
s  curtain-wall  of  sheet-piling,  the  direct  pres- 
sure which  may  result  from  any  reasonable 
head  of  water  impounded  liy  the  dam  cannot 
produce  a  velocity  of  seepage  flow  sufficiently 
rapid  to  move  the  fine  particles  of  sand  with- 
out the  added  force  of  the  overflow  current 
flowing  on  the  surface  of  the  river  bed;  there- 
fore, in  designing  the  dam  or  diversion  weir, 
adequate  provision  must  be  made  to  counteract 
the  effects  of  both  of  these  forces. 

.Assuming  that  the  force  of  capillary  ;ittrac- 
tion  effectively  resists  the  pressure  bead  of 
the  impounded  water,  in  its  natural  functifmof 
producing  an  acceleration  of  sceiiage  flow, 
then  the  body  of  sand  on  the  down-stream 
side  may  be  considered  ;is  a  mass  which  is 
held  together  by  the  force  of  capillary  attrac- 
tion, and  that  the  pressure  due  to  the  he.ad  of 
wafer  on  the  up-stream  side  passes  under  the 
line  of  sheet-piling  and  acts  on  a  wedgeshaped 
mass  of  sand  on  the  down-stream  siflc. 

The  hydrostatic  pressure  at  the  bottom  of  the 
sheet-piling  is  exerted  equally  in  all  direc- 
tions, but,  wc  are  here  concerned  only  with 
the  force  which  acts  in  an  upward  direction. 
The  tendency  of  this  force  to  buoy  up_  the 
mass  of  sand  is  resistcil  by  the  excess  weight, 


or  specific  gravity,  of  the  solid  particles  which 
compose  the  body  of  sand,  after  deducting  the 
percentage  of  voids  which  are  taken  up  by 
the  water. 

Let  h  =  i\laxinnun    head    of    water   on     up- 
stream side, 
d  =  Depth  of   penetration   of   sheet-pil- 
ing, 
i  =^  Specili   gravity    of    material    pene- 
trated, 
.r  ^  Proportion  of  solids. 

For  average  sand,  s  -^  2.05  and  .i'  =  1  —  0.40 
=  0.0. 

h  h  h 

Then       (/  = ^ = = 

.f  X  .1-  2.05  X  0.0       1.59 

0.020  /;,  which  is  the  theoretic  penetration. 

This  equation  provides  for  the  depth  of 
penetration  at  wdiich  the  excess  hydrostatic 
pressure  on  the  up-stream  side  is  theoretically 
counterbalanced  by  the  specific  gravity  of  the 
depth  of  material  on  the  down-stream  side,  in 
sand  of  such  size  and  porosity  that  the  com- 
bined effect  of  friction  and  capillary  attrac- 
tion is  a  ma.ximuin. 

.■\  length  of  sheet-piling  which  provides  for 
a  depth  of  penetration  equal  to  the  maximum 
head  at  flood-stage,  therefore,  involves  a  fac- 
tor of  safety  of  only  1.59  (with  a  tight  wall 
of  sheet-piling  in  perfect  alignment)  applied 
to  the  theoretic  minimum.  This  is  manifestly 
inadequate  for  such  variable  and  uncertain 
conditions  as  are  likely  to  be  encountered. 

Where  the  workmanship,  alignment,  and 
depth  of  penetration  of  a  curtain-wall  of  sheet- 
piling  are  such  as  to  ensure  that  there  will  be 
no  marked  "leakage"  flow  through  openings, 
or  places  of  variable  density,  silt  and  matter 
carried  m  suspension  by  the  current  of  the 
stream  will  settle  in  the  quiet  pool  of  water 
impounded  by  the  dam.  and  gradually  seal  up 
the  interstices  in  the  sand,  until  the  bed  of 
the  stream  becomes  practically  impervious. 
This  has  been  thoroughly  demonstrated  in 
irrigation  canals  constructed  in  sandy  soil,  and 
by  the  fact  that  the  graded  sands  used  in  the 
filter  beds  of  many  of  our  larger  cities  re- 
(juire  fre(iueiit  renewal,  or  removal,  for  the 
purpose  of  washing  out  such  accumulations, 
in  order  that  even  the  customary  slow  rate 
of  percolation  may  be  maintained. 

No  material,  other  than  solid  bed-rock,  of- 
fers a  more  secure  support  than  sand  which 
is  properly  confined ;  therefore,  to  make  it 
serve  as  a  safe  fundation  for  a  permanent 
dam  is  entirely  a  prolilcin  ni  makin,g  adequate 
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provision  against  the  only  disturbing  element 
— a  current  of  flowing  water. 

For  dams  which  are  to  be  constructed  on  a 
sand  foundation,  and  embody  the  special  fea- 
tures of  construction  recommended  in  a  sub- 
sequent part  of  this  paper,  the  writer  suggests 
the  followin.g  empirical  rules: 

(/  =  2.5/(.For  heads  up  to  8  ft (I) 

rf  =  2     h.VoT  heads  up  to  15  ft (II) 

rf=  1.6/;.  As  the  minimum,  in  any  case. (Ill) 
Equation    (III)    uses  the  proportion   of  ex- 
cess weight,  due  to  the  specific  gravity  of  the 
sand,  as  a  coefficient  instead  of  as  a  divisor. 
It   provides   a    factor   of   safety   of  2.5   under 


T.\BLE  I.— VELOCITY  OF  Ft-OW  OF  WATER.  IX  FEET  PKIt  D.\Y  IN  SCREENED  GRAVEL, 
ASSUMING  40  PER  CENT  POROSITY,  BASED  ON  EXPERIMENTS  OF  THE  MASSACHU- 
SETT.S   STATE   BO.ARD   OF  HEALTH. 
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imrinai  coiniiluins  i>i  low  head,  nnd,  as  the 
velocity  of  seepage  tUnv  through  saiid  probably 
varies  as  some  fuiKtioii  ol  the  square  root 
of  the  head,  the  factor  of  safety  is  correspond- 
ingly increased   for  higher  heads. 

Sfciitil  Fcaliirt-s  of  Coiislniction. — The  hori- 
zontal distance  tlirongh  which  seepage  water 
nuist  How,  after  passing  under  a  line  of  sheet- 
piling,  before  it  reaches  an  outlet  at  the  sur- 
face, is  an  important  element  in  retarding  its 
force  to  such  extent  that  there  will  be  no 
erosion,  or  movement,  of  the  sand  composing 
the  surface  of  the  river  bed.  It  is  especially 
important  below  spillways,  or  dams  of  the 
overfall  type,  where  the  velocity  of  current 
from  the  overflow  of  the  dam  may  already  be 
such  that  erosion  of  the  liner  particles  of  sand 
takes  place;  therefore,  the  added  impetus  of 
upward  percolation  would  produce  a  danger- 
ous condition  of  erosion  and  the  inevitable  de- 
struction of  the  dam. 

An  apron  below  a  dam  serves,  not  only  to 
resist  the  shock  or  abrasion  of  falling  water, 
but  also  to  seal  the  bed  of  the  stream,  so  that 
the  seepage  water  which  finds  its  way  under 
the  curtain-wall  of  sheet-piling,  must  flow 
diagonally  upward  beyond  the  limits  of  the 
apron  before  issuing.  The  width  of  such 
apron,  therefore,  is  an  important  element  in 
fi.xing  the  practical  factor  of  safety  of  the 
structure,  and   should  not  be  overlooked. 

Aprons  for  spillways,  diversion  weirs,  and 
dams  of  the  overfall  type,  should  be  sub- 
merged, so  as  to  form  a  water-cushion  to  ab- 
sorb the  shocks  of  falling  water,  ice,  and 
debris.  Such  water-cushion  should  have  a 
depth  equal  to  one-quarter,  and  preferably  one- 
third,  of  the  total  height  of  overfall,  and  a 
down-stream  width  of  not  less  than  1%  times 
the  total  height  of  overfall,  with  the  outer 
edge  forming  an  apron,  sloping  upward,  and 
extending  down  stream  for  a  distance  of  not 
less  than  1%  to  2  times  the  length  of  sheet- 
piling  used  in  the  main  curtain-wall,  ending 
with,  and  supported  on,  a  secondary  line  of 
sheet-piling  of  from  one-third  to  one-half  the 
depth  of  penetration  of  the  curtain-wall. 

A  special  feature  of  construction,  which 
provides  for  considerable  economy  in  the  quan- 
tity of  concrete  required  for  a  wide  apron, 
and,  at  the  same  time,  provides  a  greater 
element  of  safety  against  the  force  of  seepage 
flow  than  a  solid  concrete  apron  of  the  dimen- 
sions stated  above,  is  illustrated  in  Fig.  \. 

The  submerged  apron  should  be  constructed 
in  the  form  of  a  trough,  with  a  depth  of  not 
less  than  one-fourth,  and  a  down-stream  width 
of  1%  times  the  height  of  the  overfall,  and 
the  outer  edge  should  be  finished  off  at,  or 
slightly  below,  the  elevation  of  the  bed  of  the 
stream.  At  a  point  down  stream,  a  distance 
of  about  twice  the  length  of  the  main  sheet- 
piling  used  (or  4  or  5  times  the  head),  there 
should  be  driven  a  second  cut- off  wall  of  tight 
sheet-piling  with  a  depth  of  penetration  of 
about  one-half  that  of  the  main  curtain-wall, 
parallel  to  the  line  of  the  dam,  to  support  a 
substantial  concrete  curb  which  should  be 
finished  off  at  the  elevation  of  the  bed  of  the 
stream. 

The  writer  wishes  to  emphasize  the  state- 
ment that :  One  of  the  most  serious  problems 
involved  in  the  design  and  construction  of 
dams  for  rivers  with  beds  of  shifting  sands 
is  that  of  providing  adequate  protection  against 
dangerous  erosion  of  the  river  bed  for  some 
distance  below  the  dam  where  the  erosive 
action  of  the  current  is  dangerously  magnified 
by  reason  of  the  upward  force  of  seepage 
flow,  under  the  variable  hy<lrostatic  pressure 
coiumunicated  from  the  head  of  water  im- 
pounded on  the  upper  side  of  the  dam. 

In  the  design  suggested  in  Fig.  1,  the  open 
space  between  the  edge  of  the  trough  formin.g 
the  water-cushion  and  the  concrete  curb  sup- 
ported by  the  secondary  line  of  sheet-piling 
provides  an  open  space  for  the  escape  of  the 
seepage  flow  which  finds  its  way  under  the 
curtain-wall,  while  the  concrete  curb  prevents 
the  erosion  and  removal  of  the  sand,  which, 
in  this  confined  section  of  the  river  bed,  is 
subject  to  the  combined  forces  of  upward  and 
horizontal  currents. 

The  approximate  general  dimensions  sug- 
gested apply  to  low  dams  of  the  diversion- 
weir  class,   such   as  are  used  to  divert   water 


froiu  wide  and  shallow  streams  lor  jnuiioses 
of  irrigation  and  power;  and  the  importame 
of  careful  and  conscientious  wurUmanship  on 
every  detail  of  construction  in  sand  is  so  self- 
evident  that  special  mention  seems  to  be  un- 
necessary. 

h-very  dam  or  diversion  weir  should  be  de- 
signed in  accordance  with  the  practical  de- 
mands of  the  exact  local  conditions  which 
prevail.  This  involves  modifications  of  any 
set  of  general  rules,  especially  for  higher 
heads,  that  is,  for  dams  which,  in  sandy  rivers, 
will  raise  the  level  of  the  water  more  than 
12  or  15  ft.  For  low  dams  there  is  a  variety 
of  shapes,  or  cross-sections,  from  which  to 
choose ;  but,  for  higher  heads,  economy  in  the 
matter  of  the  materials  involved  narrows  down 
the  choice  in  the  direction  of  the  curved  or 
ogee  form  of  cross-section. 

Under  the  general  rules  previously  stated,  a 
dam  which  is  designed  to  raise  the  level  of  the 
water  50  ft.,  in  a  river  having  a  bed  of  sand 
of  unlimited  depth,  would  require  a  curtain- 
wall  of  sheet-piling  having  a  depth  of  pene- 
tration of  not  less  than  80  ft.  below  the  bed 
of  the  stream,  as  the  minimum.  A  dam  of 
this  height  w-ould  probably  be  designed, with 
an  ogee  form  of  curved  cross-section.  The 
impracticability  of  driving  a  line  of  wooden 
sheet-piling  to  such  depth  in  sand  and  gravel, 
and  the  expense  of  providing  a  curtain-wall 
of  steel  sheet-piling  to  such  Icngtlis,  would 
suggest  a  careful  analysis  of  modifications, 
for  the  possibility  of  eliminating  a  portion  of 
such  construction  without  impairing  its  sta- 
bility and  permanence. 

-Vmple  assurance  of  safety  could  be  attained 
In-  using  a  line  of  steel  sheet-piling  of  such 
length  as  to  provide  a  depth  of  penetration  of 
•'lO  ft.  under  the  up-stream  side  of  the  dam, 
and  a  secondary  line  of  sheet-piling  with  a 
depth  of  pentration  of  about  l-j  ft.  under  the 
extreme  toe,  which  should  be  curved  up  so  as 
to  form  a  trough  at  a  depth  of  about  5  ft. 
below  the  bed  of  the  river,  for  a  water- 
cushion.  Then,  at  a  point  about  200  or  2-50 
ft.  down  stream,  construct  a  smaller  dam. 
about  1-5  or  16  ft.  in  height,  with  a  line  of 
main  sheet-piling  having  a  depth  of  penetra- 
tion of  30  ft.,  and  embodying  all  other  fea- 
tures of  design  in  accordance  with  the  special 
features  outlined  in  this  paper,  to  back  up  the 
water  against  the  main  dam  for  a  proper 
depth  of  water-cushion.  The  seepage  flow, 
which  would  probably  find  its  way  under  the 
main  dam  in  considerable  quantities,  would  is- 
sue from  the  section  of  confined  river  bed 
between  the  two  dams,  where  the  depth  and 
length  of  the  water-cushion  thus  provided 
prevents  the  removal  of  any  sand,  because, 
even  during  periods  of  storm  flow,  the  violent 
abrasive  force  of  the  flood  passing  over  the 
dam  would  be  effectually  broken  by  the  extra 
depth  of  water-cushion  which  is  provided  by 
the  concrete  trough  at  the  toe  of  the  dam. 

In  calculating  the  proportions  of  a  dam 
which  is  to  be  founded  on  sand,  there  is  in- 
volved the  consideration  of  the  hydrostatic 
pressure  against  the  under  side  of  the  dam. 

The  calculations  for  the  cross-section  of  a 
masonry  dam  founded  on  bed-rock  are  based 
on  the  assumption  of  an  absolutely  water- 
tight contact  between  the  footings  and  the 
bed-rock,  therefore  the  entire  cross-sectional 
weight  of  the  dam  may  be  used  in  calculating 
the  moment  of  resistance  to  overturning. 

In  a  dam  of  such  proportions  that  the 
resultant  of  forces  passes  close  to  the  toe, 
the  effect  of  water  working  its  way  under  the 
footings  at  points  of  defective  contact,  or 
through  defective  joints  in  the  lower  courses 
of  masonry,  might  produce  a  change  in  the 
direction  of  the  resultant  such  that  it  would 
pass  outside  of  the  toe.  That  section  of  the 
dam  would  then  be  in  unstable  equilibrium, 
and.  unless  restrained  by  other  forces,  would 
overturn. 

In  considering  the  forces  which  may  act  on 
a  dam  resting  on  sand,  saturation  of  the  foun- 
dation, with  upward  hydrostatic  pressure,  is  an 
accepted  fact,  and,  therefore,  must  be  con- 
sidered as  a  definite  element  in  the  calcula- 
tions. 

.As  stated  previously,  the  combined  effect  of 
friction  and  capillary  attraction  oft'ers  such 
marked   resistance     to     the     flow     of    water 


through  sand  that  the  velocity  w-hich  results 
from  any  head,  or  inclination  of  surface,  is" 
infinitesimal,  in  comparison  with  the  velocity 
which  would  result  under  similar  conditions 
of  head  in  a  body  of  free  water,  flowing  in 
an  open  channel,  or  through  a  pipe.  The 
transmission  of  hydrostatic  pressure  through 
a  similar  medium  is  similarly  resisted,  to  a 
slight  degree,  as  will  be  show-n. 

The  removal  of  the  soil  above  a  stratum  of 
dense  clay,  whicli  in  turn  overlies  a  stratum 
of  water-bearing  sand  or  gravel  under  ar- 
tesian pressure,  will  disclose  a  moist  degree 
of  saturation  of  the  clay  such  that  water  will 
accumulate  in  small  pockets,  or  sumps,  which 
may  be  bored  or  dug  to  shallow  depths  of  1 
or  2  ft.  into  the  clay.  The  seepage  flow  which 
is  thus  indicated  is  absorbed  by  the  soil  above 
by  capillary  attraction,  and  is  evaporated  from 
the  surface;  however,  no  hydrostatic  pressure, 
of  measural)lc  magiutudc,  would  be  exerted 
against  the  footing  of  any  structure  resting  on 
such  a  stratum  of  clay. 

Hydrostatic  pressure  is  directly  proportional 
to  the  head  of  water,  and  time  is  not  a  factor 
in  determining  its  magnitude,  hence  the  coeffi- 
cient of  friction  becomes  zero.  Clay  contains 
a  relatively  large  proportion  of  voids  of  in- 
finitesimal .size,  and,  while  a  high  head  of 
water  pressing  against  the  under  side  of  a 
stratum  of  clay  which  is  confined  between  two 
porous  strata  would  undoubtedly  transmit  hy- 
drostatic pressure  of  measurable  magnitude 
through  such  stratum  of  clay,  it  is  evident  that, 
under  moderate  heads,  the  force  of  capillary 
attraction  (in  interstices  of  such  infinitesimal 
size  that  they  would  almost  warrant  an  as- 
sumption of  molecular  friction),  is  of  suffi- 
cient magnitude  to  counteract  and  practically 
nullify  the  effect  of  hydrostatic  pressure. 

It  may  be  concluded,  therefore,  that  the 
force  with  which  hydrostatic  pressure  is  trans- 
mitted through  alluvial  soils  is  modified  by  a 
coefiicient  which  varies  as  the  square,  cube, 
or  perhaps  "nth"  power  of  the  effective  size 
of  the  interstices,  or,  inversely  as  such  func- 
tion of  the  effective  size  of  the  grains. 

For  the  practical  purposes  of  this  paper,  the 
probable  existence  of  such  a  coefiicient  may  be 
disregarded,  because,  for  the  interstices  of 
the  sizes  which  are  ordinarily  found  in  sand 
of  40  per  cent  porosity,  its  probable  value  be- 
comes so  small  as  to  be  negligible. 

The  hydrostatic  pressure  against  the  under 
side  of  any  dam  of  the  type  and  general 
dimensions  illustrated  in  Figs.  1  and  2  is  gov- 
erned by  the  head  of  water  on  the  down- 
stream side  of  the  dam.  because  the  pressure 
which  is  transmitted  under  the  curtain-wall  of 
sheet-piling,  from  the  head  of  water  above 
the  dam,  is  afforded  lateral  outlet,  therefore 
its  intensity  is  limited  to  the  depth  of  resist- 
ance, or  head,  opposing  such  outlet  on  the 
down-stream  side. 

The  hydrostatic  uplift  per  square  foot  of 
surface  against  the  base  of  a  dam  of  the  type 
and  general  proportions  recommended  in  this 
paper,  therefore,  will  vary  between  25  and  4^^ 
per  cent  of  that  which  would  result  from  the 
head  of  water  on  the  up-stream  side. 

Figure  2  illustrates  the  general  proportions 
of  the  spillway  section  of  a  dam  of  the  type 
discussed  herein,  with  all  dimensions  given  in 
terms  of  H.  the  height  of  the  crest  above  the 
bed  of  the  river,  and  assuming  a  length  of 
spillway    such    that    the    maximum    height    of 

1 
overflow  will  not  exceed  —  H. 
5 

The  resultant,  which  is  obtained  when  the 
calculated  weight  of  the  section  of  concrete  is 
reduced  by  the  total  amount  of  hydrostatic 
uplift  due  to  a  dow-n-streain  head  =:  0.3  H,  in- 
tersects the  base  practically  in  the  center,  as  is 
shown  by  the  solid  line.  This  would  indicate 
that  the  design  may  be  modified  so  as.  to  in- 
volve less  concrete,  but  the  quantity  to  be 
thus  saved,  in  the  total  cost  of  a  low  dam, 
will  not  outweigh  the  desirability  of  such  a 
factor  of  stability  in  a  structure  of  this  class. 

The  dotted  line  indicates  the  resultant  which 
would  be  obtained  if  the  weight  of  the  con- 
crete were  reduced  by  an  aiuount  equal  to 
the  full  hydrostatic  uplift  which  would  result 
from  a  head  equal  to  the  maximum  up-stream 
head^l.Sff.      This    resultant    intersects    the 
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liase  outside  of  the  middle  third,  but  well 
within  the  toe. 

riie  sloping  portion  of  the  top  of  the  dam, 
on  the  up-stream  side  of  the  crest,  is  desirable 
to  facilitate  the  passage  of  ice  and  floating 
debris  over  the  crest,  and  to  reduce  the 
moment  of  ice  thrust  during  periods  of  ex- 
treme cold  when  the  entire  flow  of  the  stream 
may  be  diverted   for  power  purposes. 

Any  increase  in  the  width  of  the  base,  with 
the  additional  material  on  the  up-stream  side 
of  the  dam,  so  as  to  lengthen  the  inclined 
portion,  affects  the  moment  of  stability  of  the 
structure,  on  the  principle  of  the  well-known 
"gravity"  type  of  dam. 

Dams  to  be  constructed  on  .illuvial  founda- 
tions should  be  designed  with  the  maximum 
width  of  base  which  is  consistent  with 
economy;  therefore,  the  gravity  type  of  dam, 
constructed  of  reinforced  concrete,  is  espe- 
cially adapted  to   the  requirements. 

In  low  wooden  structures  of  the  gravity 
t\  pe,  there  is  danger  that  they  may  float  dur- 
ing a  period  of  storm-flow  of  such  depth  that 
the  .gravity  head,  on  which  such  dams  depend 
for  their  stability,  may  be  destroyed.  By  the 
use  of  reinforced  concrete,  however,  this 
.sou.ce  of  danger  may  be  eliminated. 

Figures  3  and  4  indicate  two  variations  of 
design  for  gravity  dams  of  reinforced  con- 
crete which  permit  of  removing  the  forms  and 
tilling  the  compartments  with  sand  or  other 
heavy  material,  in  order  to  give  additional 
weight  to  the  structures,  or,  if  suitable  air 
vents  are  nrovided,  the  compartments  may  be 
allowed   to  become  filled   with  water. 

From  the  simple  inclined  platform  to  the 
lar.ge  hollow  structures  of  the  .Ambursen  type, 
the  .gravity  dam  of  reinforced  concrete  offers 
a  suftlciently  wide  ran.ge  of  variation  to  meet 
the  requirements  of  almost  any  locality,  or  any 
individuality  of  taste  in  engineering  design. 


LETTERS  TO  THE  EDITOR. 
Inadequate  Salaries  for  Engineers. 

Sirs: — Will  you  allow  (Titicisni?  In  your  issiu- 
of  Feb.  J5  you  have  an  editoruil  on  inadequate 
salaries  for  engineers  in  state  liighway  work  in 
which  you  say  $2,500  a  year  is  not  enough  and 
$5,000  a  glaring  example  of  underpay  in  the 
ease  of  the  man  engaged  in  squandering  the 
hundred  millions  for  tlie  barge  canal. 

In  reading,  or  looking  through,  the  pages  of  an 
English  statistical  work  I  was  really  surprised 
a  few  days  ago  to  note  that  the  average  com- 
pensation of  railway  employes  in  England  is 
only  $1.02  a  day.  Now  why  are  the  state  high- 
way engineers  worth  .so  much  more?  True,  the 
employes  mentioned  are  workmen  and  the  engi- 
neers are,  or  are  supposed  to  be,  brain  users. 
What  are  the  engineers  doing  that  is  so  dif- 
ficult? I  have  compiled  from  various  sources 
statistics  of  the  travel  or  traflie  on  liighways  in 
this  country,  as  follows:  New  York  state,  4 
roads,  average  131  vehicles  per  day  (Eng.-Contr.. 
Apr.  21,  1909);  Illinois,  8  roads,  average  251  ve- 
hicles per  day  (Eng.  Rec.,  1007,  p.  356);  Massa- 
chusetts. 2  roads,  average  250  vehicles  per  day: 
Ohio,  1  road.  24S  vehicles  per  day  (Eng.-Contr, 
Nov.  2.  1910).  These  four  instances  may  fairly 
represent  country  road  travel  or  traffic.  In  the 
last  instance  the  kind  of  vehicles  is  given,  and 
from  it  I  have  computed  that  wagons  consti- 
tute only  28  per  cent  of  the  total,  the  rest  being 
pleasure  vehicles,  buggies,  carriages,  automo- 
biles, motorcycles,  etc.,  and  of  this  28  per  cent 
only  8  per  cent  are  two-horse  wagons,  i.  e., 
20  per  cent  of  the  total  is  one-horse  wagons, 
and  8  per  cent  two-horse.  Applying  this  per- 
centage to  an  assumed  tralBc  of  250  vehicles 
per  day,  there  would  be  50  small  and  20  large 
wagons  a  day.  Half  of  these  may  be  consid- 
ered as  going  from  town  practically  unloaded, 
returning  home  after  having  carried  a  load  to 
town.  The  other  half,  or  25  small  and  10  large, 
may  be  estimated  to  have  loads  ranging  from 
zero  to  one  ton  or  two  tons,  respectively,  aver- 
aging V2  and  1  ton  for  the  two  sizes,  or  27  tons 
total  load  a  day.  Considering  that  during  bad 
weather,  100  days  a  year,  there  would  be  a  sub- 
stantial saving  in  favor  of  hard  roads  over 
earth  roads,  and  counting  that  saving  at  5  cts. 
per  ton-mile,  there  would  be  2.700  ton-miles  a 
year   per  mile   of  road   at    5   cts.,    equal   to    $135, 


which,  capitalized  at  10  pei-  cent  (5  per  cent 
for  interest  and  5  for  maintenance)  would 
make  $1,350  justifiable  cost  of  building  such 
country  roads  per  mile.  But  these  state  engi- 
neers are  spending  $2,200  to  $10,000  and  more 
building  these  roads,  and  if  their  salaries  were 
increased  would  spend  $10, 000  to  $15,000  to  build 
"adequate"  roads.  The  average  cost  of  state- 
built  roads  from  the  article  in  your  issue  of 
Dec.  23,  1908,  being  $5,289  per  mile,  what  great 
feat  are  these  state  engineers  accomplishing 
in  building  roads  worth  $1,350  (judged  by  their 
use)  for  $5,280?  But  if  you  say  this  is  simply 
the  opinion  of  the  writer  as  to  the  saving  and 
the  time  of  year  it  applies  to,  then  the  reply 
is  that  so  is  your  expression  merely  one  of 
opinion  and  there  is  more  than  one  viewpoint 
on    such    things. 

KespectfuUy.  A.   C. 

Nashville,    Tenn..    Feb.    13,    1911. 


(Whether  the  expenditure  of  $100,000,000 
for  a  barge  canal  or  of  $-5,000  per  mile  for 
a  state  road  system  is  justifiable  has  abso- 
lutely no  bearing  on  the  adequacy  or  inade- 
quacy of  the  salaries  paid  the  engineers  who 
are  designing  and  directing  these  works. 
This  is  plain  logic  and  not  at  all  a  matter  of 
opinion.  To  assume  that  the  commercial  pro- 
ductiveness of  a  canal,  railway,  power  plant 
or  any  other  engineering  work  should  deter- 
mine the  amount  of  compensation  to  be  re- 
ceived by  the  engineer  employed  to  design 
and  construct  the  work  leads  to   absurdity  if 
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reasoned  to  its  logical  conclusion.  The  task 
of  building  the  New  York  Barge  Canal  would 
be  just  as  great  and  the  skill  and  responsi- 
bility required  of  the  engineer  would  not  be 
a  whit  less  were  the  canal  never  to  float  a 
boat,  after  completion.  We  insist  that  a  sal- 
ary of  $5,000  a  year  is  ridiculously  inadequate 
for  directing  the  engineering  work  of  a 
$100,000,000   canal.— Editors. ) 


A   Comment   on   "Reversed"    Dams. 

Sir:  Kindly  permit  me  to  make  some  com- 
ments on  the  article  on  dams  by  Mr.  R.  C. 
Beardsley  in  your  issue  of  Feb.  1,  1911.  It  is 
a  matter  of  gi'eatest  surprise  to  me  that  Mr. 
Beardsley  should  suggest  a  design  of  a  dam 
such  as  he  proposes  for  serious  consideration,  in 
view  of  the  fact  that  his  own  book  would  utter- 
ly  condemn   it. 

In  the  sketch  hcrewilh  is  shown  the  cro-ss 
section  of  his  dam,  somewhat  simplified  in  out- 
lines. This  dam  is  100  ft.  high  and  has  a  base 
of  140  ft.  The  slabs  are  assumed  uniformly  3 
ft.  thick  and  the  counterforts  1  ft.  thick,  spaced 
13  ft.  The  forces  that  act  on  one  foot  of  the 
dam  are  shown.  A  is  the  weight  of  the  water 
on  the  upper  side  of  the  slab  LM.  B  is  the 
weight  of  the  slab  LM.  C  is  the  upward  pres- 
sure of  water  under  the  slab  LM,  with  a  head 
of  100  feet.  D  is  the  weight  of  the  slab  MN.  e: 
is  one-thirteenth  of  the  weight  of  a  triangular 
counterfort.  F  is  the  normal  water  pressure 
on  the  under  side  of  the  slab  MN.  G  is  the 
resultant  of  A,  B.  C,  D  and  E.  The  load  ot 
340,000  lbs.,  marked  Resultant  No.  1  is  the  re- 
sultant of  G  and  F,  or  the  total  resultant  on 
the  dam   for  the  condition   assumed,   which   will 


be  explained  presently.  It  is  thus  s-cn  that 
this  dam  would  have  a  very  substantial  induce- 
ment to  float  away. 

The  reason  for  taking  the  force  C  into  con- 
sideration may  be  found  in  Mr.  Beardsley's 
book  "Hydro-Electric  Plants,"  page  247,  where 
I  read  the  following:  "Mr.  J.  B.  Francis  held 
that  solid  concrete  deposited  on  bed  rock  would 
be  lifted  or  floated,  and  to  prove  this  placed 
pipe  provided  with  a  pressure  gage  in  the  con- 
crete of  a  dam  and  found  that  the  gage  regis- 
tered the  full  pressure."  Taking  this  principle, 
that  Mr.  Beardsley  informs  us  is  proven,  and 
applying  the  pressure  gage  along  the  line  LM 
we  should  expect  to  see  it  register  the  pressure 
of  100  ft.  head  of  water.  Then  Resultant  No.  \ 
shows  the  direction  that  the  dam  would  taka 
when  water  reached  the  height  N  and  had  lime 
to  seep  into  the  foundation. 

Or  suppose  that  while  the  water  seeps  in  at 
L  it  is  escaping  at  M  and  that  the  pres.sur* 
diminishes  to  zero  at  M.  This  triangle  of  up- 
ward force  would  have  its  resultant  in  H.  The 
resultant  of  all  vertical  forces  is  then  J  and 
Resultant  No.  2  shows  what  this  combined  with 
F  amounts  to.  This  strikes  outside  of  the  mid- 
dle third  of  the  base  and  would  mean  tension 
at  L,  which  in  turn  means  freer  access  of  wa- 
ter under  the  base  and  a  tendency  to  reach 
the  condition  of  Resultant  No.  1,  at  least  so 
long  as  the  dam  would  remain  in  place. 

It  is  seen  by  the  above  that  Mr.  Beardsley's 
dam  would  be  quite  unsafe  unless  it  could  be 
perfectly  sealed  against  the  admission  of  water 
beneath    it.     This   is  practically   impossible. 

Mr.  Beardsley  states  that  the  lloating  tend- 
ency of  3  ft.  of  water  below  his  dam  has  been 
allowed  for  in  his  calculations.  This  is  totally 
out  of  agreement  with  his  book,  where  he  rec- 
ommends that  the  effective  weight  of  a  gi'avity 
dam  be  diminished  by  one-third  above  the  level 
of  the  tail  water.  This  would  be  about  50  lbs. 
per  cu.  ft.  of  upward  force  in  the  triangle 
LMN,    which    he  ignores. 

I  have  stated  a  number  of  times  publicly  that 
no  book  on  dams  makes  any  mention  of  the 
upward  force  of  the  water  that  works  its  way 
Ijclow  the  base  of  :i  dam  or  into  horizontal 
joints.  This  has  caused  the  failure  of  many 
dams.  Mr.  Beardsley  in  Concrete-Engineering 
some  months  ago  called  my  attention  to  the 
fact  that  his  book  (which,  however,  is  not  a 
book  on  Dams)  mentions  this  force.  His  new 
design    practically    ignores    it. 

The  stability  ot  a  dam  is  of  too  great  im- 
portance to  be  trilled  with  by  suggestions  of 
designs  such  as  the  dangerous  one  proposed  by 
Mr.    Beardsley. 

The  writer  has  on  his  files  four  letters  which 
he  wrote  condemning  the  design  of  a  great 
dam  during  its  construction,  because  principles 
of  stability  were  violated.  The  dam  failed 
shortly  after  it  was  built,  with  enormous  loss. 
Tours  very  truly, 

EDWARD    GODFREY, 
Monon.gahela    Bank    Bldg..    Pittsburg.    Pa.,    Feb. 
4th,   1911. 


BOOK  REVIEWS. 

Smolley's  Parallel  Tables  of  Logarithms  and 
Squares. — By  Con.staiitinc  Smolley.  C  10.  Engi- 
neering News  Pub.  Co..  New  York.  Leather; 
5T8X7  ins.;  500  pp.     India  paper. 

This  is  the  sixth  edition  of  this  work.  The 
table  of  Natural  Functions  contained  in  this 
edition  gives  the  sine,  cosine,  tangent,  cotan- 
gent, secant  and  cosecant  by  intervals  of  one 
minute,  instead  of  by  ten  minutes  as  in  the  old 
edition.  The  additions  comprise  tables  of 
squares,  cubes,  square  roots,  cube  roots,  and 
reciprocals  of  numbers  from  1  to  1,000;  also 
tables  of  areas  and  circumferences  of  circles 
with  diameters  from  1  to  1,000.  While  the  plan 
of  covering  a  larger  field  of  theoretical  as  well 
as  practical  work  necessitated  the  addition  of 
tlie  new  matter,  the  volume  of  the  book  is  not 
so  great  as  to  detract  from  its  value  as  a  handy 
pocket   manual. 

Power  Gas  and  the  Gas  Producer.— By  J.  C. 
Miller,  M.  E.  Popular  Mechanics  Co..  Chicago. 
Cloth,   51/4x8%    ins.;   184   pp.;   illustrated.     $1.00. 

This  is  an  elementary  treatise  on  gas  pro- 
ducer plants.  It  contains  an  abundance  of  in- 
formation on  the  subject,  written  in  a  non- 
technical way,  and  is  suitable  for  beginners  and 
for  tho  technical  man.  who  wishes  to  obtain  a 
clear  elementary  knowledge  of  producer  gas  and 
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the  gas  producer.  The  bnok  takes  up  the  sub- 
ject of  gases,  their  constituents,  properties,  and 
heat  values;  also  gas  producer  fuels  and  their 
relative  values.  All  the  various  types  of  pro- 
ducers are  illustrjited  by  half  tone  or  by  dia- 
grams. Several  chapters  are  devoted  to  the 
comparison  of  the  offloicncy  of  gas  producer 
plants  with  steam  plants.  A  chapter  is  devoted 
to  the  costs  of  both  steam  and  gas  plants.  The 
last  chapter  contains  various  Information  on  the 
erection  of  gas  producer  plants,  and  points  to  be 
observed  in  setting  up  such  plants.  Incidentally 
the  book  attempts  to  prove  in  a  general  way, 
that  gas  power  is  the  best  economy  In  the  line 
of  fuel  consumption:  can  handle  any  low  grade 
fuel:  requires  less  space  for  installation  than  a 
steam  plant:  requires  less  attention  in  operation 
and  is  moie  reliable  In  operation  than  a  steam 
plant. 

Popular  Hand  Book  for  Cement  and  Concrete 
Users.— By  Myron  H.  Lewis  and  Albert  H. 
Chandler.  The  Norman  W.  Henley  Publishing 
Co..  New  York.  Cloth.  6x9  ins.:  430  pp.:  illus- 
trated: S-.SO. 

This  is  not  a  treatise  for  engineers  and  Its 
authors,  as  their  preface  shows,  do  not  classify 
it  as  such.  Were  It  a  book  for  engineers  we 
should  know  better  how  to  appraise  it.  It  Is 
not  an  easy  matter  to  decide  what  of  engineer- 
ing art  and  science  should  be  included  in  and 
what  omitted  from  a  popular  treatise  on  any 
branch  or  kind  of  engineering  work  and  all 
will  not  agree  with  the  authors'  decisions  in  this 
instance.  Personally  we  should  have  omitted 
Chapter  XV'III  in  The  Theory  of  the  Design  of 
Reinforced  Concrete  Beams  and  Slabs  and  con- 
siderable parts  of  the  matter  on  computations  in 
designing  in  other  chapters.  These  mathemat- 
ical analyses,  however  simplified,  serve  small 
purpose  if  any  to  the  non-technical  student  of 
concrete  construction.  For  the  technical  student 
there  are  other  books  both  simple  and  profound 
which  serve  as  well  or  better.  Why  not  merely 
have  stated  the  nature  of  the  problem  of  de- 
signing a  beam  or  a  column  with  some  indica- 
tion of  the  requirements  for  its  solution  and 
then  have  stopped?  Essentially  this  metlioii 
was  followed  in  the  chapter  on  arch  design. 
The  non-technical  man  has  no  more  business 
with  designing  a  reinforced  concrete  girder  or 
column  than  he  has  with  designing  a  steel 
girder  or  column.  If  the  foregoing  comment  is 
severe  it  is  prompted  by  the  fact  that  In  other 
respects  the  book  before  us  is  much  the  best 
popular  treatise  on  concrete  construction  that 
we  have  seen. 

Beginning  with  a  description  of  the  nature  of 
hydraulic  cements  the  book  tells  how  they  are 
manufactured,  tested  and  used.  Concrete  ma- 
terials and  their  proportioning  and  mixing  are 
described.  Forms  and  molds,  surface  finish, 
water-proofing  and  inspection  are  described,  and 
finally  a  chapter  of  cost  data  for  various  classes 
of  concrete  work  is  given.  An  important  feature 
of  the  book  is  the  description  of  concrete  spe- 
cialties such  as  building  blocks,  ornamental 
work,  fence  posts  and  pipe.  There  are  chapters 
describing  the  manner  of  using  concrete  for 
residences,  bridges,  walks,  walls,  conduits,  rail- 
way structures,  etc.  Altogether  the  field  of 
concrete  construction  is  well  covered  and  with 
the  exceptions  noted  the  matter  given  is  well 
within  the  understanding  of  any  intelligent 
person. 

Railroad  Traffic  and  Rates. — By  Emory  R. 
Johnson  and  Grover  C,  Huebner.  D.  Appleton 
vt  Co..  New  York  and  London.  2  vols.:  cloth. 
.SV'X.^'4  ins.;  .'i_'4  and  44$  pp.;  illustrated;  set 
$5.'00. 

With  tile  growtli  of  railroad  traffic  in  tlie 
United  States  rate  making  has  become  an  ex- 
ceedingly complex  art.  Much  of  the  present 
public  distrust  is  doubtless  due  to  imperfect 
understanding  of  the  problems  in  traffic  and 
rate  making  with  whicii  the  railroad  manager 
has  to  deal,  and  a  clear  exposition  of  the  sub- 
ject is  at  the  present  time  particularly  valuable. 

This  work  has  been  written  mainly  for  the 
purpose  of  providing  railway  men  with  informa- 
tion of  as  complete  and  reliable  a  nature  as 
possible.  It  will  prove  equally  valuable,  how- 
ever, to  the  general  reader  who  wishes  to 
inform  himself  on  tiiese  subjects.  The  authors 
state  that  the  work  "is  not  the  result  of  a  few 
months'  labor."  but  that  "it  has  grown  up 
during  the  past  five  years  alongside  of  a  course 
given  each  year  to  advanced  students  in  the 
fniversity  of  Pennsylvania."    The  amount  and 


completeness  of  the  Information  given,  with 
the  continual  evidence  of  care  In  details,  testify 
to  the  fact  that  the  work  was  not  hastily  pre- 
pared. 

All  chapters  of  a  technical  nature  wore  sub- 
mitted before  publication  to  traflic  and  trans- 
portation experts  for  criticism  and  correction, 
aiid  many  suggestions  were  made  b>'  other 
ofllcials.  The  list  of  these  officials  given  In  the 
preface  is  a  list  of  the  representative  traffic 
men  of  the  day.  The  work  is  therefore  an 
authoritative  exposition  of  the  Intricacies  of 
traffic  and   rate  making  on  American  railways. 

The  first  volume  is  devoted  to  a  treatment  of 
"The  Freight  Service."  Three  introductory 
chapters  on  the  characteristics,  sources  and 
volume  of  freight  traffic  and  the  earnings  of 
American  railroads,  are  followed  by  a  complete 
and  detailed  explanation  of  the  organization  and 
management  of  freight  service.  This  leads 
logically  to  an  excellent  series  of  cliapters  on 
the  most  important  railroad  question  of  the  day. 
freight    classification   and   rates. 

The  second  volume  covers  the  organization 
.and  management  of  passenger  service,  classifica- 
tion and  fares,  and  the  express  .and  mail  service. 
The  law  as  it  .affects  rate  making  is  touched 
on  in  chapters  giving  the  provisions  of  the 
Railway  Rate  Act  of  1910  and  the  decision  of 
the  Interstate  Commerce  Commission  in  the 
Reno,   Nev..  rate   case. 

The  work  is  amply  illustrated  with  maps  and 
with  typical  forms  used  in  traffic  service  and 
contains  an  unusually  good  index. 

Notes  On  Irrigation  Works. — By  N.  F.  Mac- 
Kenzie.  D.  Von  Nostrand  Co..  New  York. 
Cloth.  5irtxS^<;  ins.;  Ill  pp.;  maps  and  illus- 
trations:   $2.50. 

The  most  extensive  irrigation  work  of  modern 
times  is  that  of  British  engineers  in  Egypt  and 
India,  and  American  engineers  interested  in 
irrigation  projects  in  this  country  cannot  fail 
to  find  much  of  value  in  a  book  dealing  with 
tiieir  methods  and  accomplishments. 

Tills  book  consists  of  a  series  of  lectures  de- 
livered at  Oxford  University  in  the  winter  of 
1909,  and  addressed  to  students  of  engineering 
and  geography.  No  attempt  is  made  to  deal 
with  all  the  problems  in  engineering  and 
economies  that  must  be  solved  by  tlie  irrigation 
expert.  But  enough  is  given  to  indicate  the 
methods  employed  by  British  engineers  in  solv- 
ing such  problems.  With  the  exception  of  an 
introductory  chapter  of  a  general  and  historical 
nature,  the  book  is  confined  almost  entirely  to 
irrigation  in  Egypt  and  India.  As  stated  by  tlie 
author,  these  countries  contain,  probably,  the 
most  interesting  object  lessons  in  modern  scien- 
tific  irrigation. 

In  a  book  of  this  size,  the  Assuan  dam  and 
other  famous  irrigation  projects  are  neces- 
sarily treated  briefl.v.  What  is  of  most  value 
is  the  discussion  throughout  the  book  of  the 
principles  of  good  practice,  and  of  the  questions, 
economic  .and  physical,  that  must  be  given  first 
consideration  in  developing  any  irrigation 
project. 

As  a  whole  the  book  gives  a  broad  view  of 
the   best  worl\   of  Britisii   irrigation   engineers. 

IVIunicipal  Chemistry. — Edited  by  Charles 
Baskerviile.  McGraw-Hill  Book  Co.,  New  York 
and  London.  Cloth.  6x9^4  ins.;  526  pp.;  illus- 
trated;   $5.00. 

The  work  of  the  chemist  has  become  recog- 
nized as  an  essential  factor  in  the  solution  of 
a  large  class  of  municipal  problems.  Sanitation, 
water  supply,  food  inspection,  sewage  dispo,sal 
and  numerous  other  problems,  are  becoming 
increasingly  complex  witli  the  growtli  of  oui" 
cities.  The  chemist  must  inform  us  of  existing 
conditions  and  specify  the  means  to  be  em- 
ployed for  the  improvement  of  these  conditions. 

Much  of  the  chemist's  work  is.  necessarily, 
unintelligible  to  the  layman.  But  it  is  best  that 
tlie  intelligent  citizen  should,  without  going  too 
much  into  detail,  possess  a  broad  knowledge  of 
the  municipal  problem  in  whicli  the  science  of 
chemistry  is  involved,  and  know  something  of 
the  methods  employed  in  the  solution  of  such 
problems. 

It  is  evidently  for  the  purpose  of  supplying 
the  unscientific  reader  with  such  information 
that  this  volume  of  lectures  has  been  prepared. 
The  lectures  are  popular  in  style  and  form  easy 
and  interesting  reading.  It  is  stated  that  one 
nurpose  of  the  book  is  to  "tell  of  the  application 
of  enlightened  common  sense  where  people 
congregate  and  form  cities." 


In  the  spring  of  1910  a  series  of  lectures  was 
given  by  distinguished  experts  .at  college  of  the 
City  of  New  Y'ork,  With  a  few  exceptions,  in 
which  cases  special  papers  were  prepared,  the 
book  is  composed  of  these  lectures.  All  the 
usual  problems  that  have  to  do  with  questions 
of  health  are  discussed:  but  the  book  goes 
farther  than  this,  and  takes  up  questions  in 
which  economic  consideration  of  importance  to 
the  municipality  occur,  such  as  the  manufac- 
ture of  illuminating  gas,  the  smoke  problem, 
textile  materials,  combustibles  and  explosives, 
paint,  cement  and  concrete,  and  the  corrosion 
of  iron  and  steel.  There  is  also  a  short  but  in- 
teresting chapter  on  parks,  gardens  and  play- 
grounds. The  book  is  well  illustrated  with 
maps  and  half-tones. 


PERSONALS. 

City  Engineer  Clement,  of  Vancouver.  B.  C. 
has  tendered  his  resignation,  to  take  effect 
March  :U.  He  went  to  Vancouver  from  Toronto 
five  >'ears  ago,  and  has  served  as  city  engineer 
continuously    since    that    time. 

Mr.  D.  K.  Colburn,  engineer  of  bridges  and 
buildings  of  the  Sunset  lines,  was  appointed 
engineer  of  maintenance  of  way  on  Marcli  1. 
succeeding  Mr.  A.  V.  Kellogg,  who  died  a  short 
time  ago  It  is  stated  that  the  bridge  and 
building  and  the  maintenance  of  way  de- 
partments will  be  consolidated  and  will  be 
under   the   direct   charge  of  Mr.   Colburn. 

Mr.  Frank  Koester,  formerly  with  the  Inter- 
borough  Rapid  Transit  Construction  Co..  J.  G. 
White  &  Co.,  and  other  leading  engineering  and 
construction  firms  of  New  Y'ork.  has  opened  an 
office  at  115  Broadway,  New  York  City,  and  will 
engage  in  practice  as  a  consulting  engineer.  He 
is  the  author  of  a  number  of  books,  among  them 
being  "Steam  Electric  Power  Plants"  and 
"Hydroelectric  Developments  and  Engineering." 

.The  report  that  Mr.  H.  E.  Vaultelet,  chair- 
man of  the  Board  of  Engineers,  for  the  Quebec 
bridge,  had  resigned,  has  been  confirmed  during 
the  past  week.  His  resignation  is  said  to  be 
due  to  serious  differences  of  opinion  among  the 
members  of  the  board  as  to  which  bid  for  the 
construction  of  the  bridge  should  be  accepted. 
Although  no  official  award  has  yet  been  made, 
it  is  understood  that  the  contract  for  building 
the  superstructure  will  go  to  the  St.  Lawrence 
Bridge   Co. 

The  engineering  organization  has  been  com- 
pleted and  work  is  now  under  way  on  the 
Buckhannon  &  Northern  R.  R.,  a  new  line  3u 
miles  in  length  in  West  Virginia.  The  follow- 
ing resident  engineers  have  been  appointed: 
Mr.  J.  M.  C.  Forquer,  with  headquarters  at 
Maidsville;  Mr.  Z.  T.  Rogers,  with  headquar- 
ters at  Morgantown;  Mr.  James  V.  Howe,  with 
headquarters  at  Little  Falls,  and  Mr.  H.  Tif- 
fany, whose  headquarters  have  not  yet  been 
determined. 

Mr.  Jackson  Bolton,  assistant  city  engineer  of 
Richmond,  Va..  committed  suicide  by  inhaling 
illinninating  gas  on  Feb.  27.  after  having 
brooded  for  several  days  over  a  censorious  re- 
port ni.ade  by  a  committee  of  the  city  council 
that  investigated  his  department.  Mr.  Bolton 
was  61  years  of  age  and  it  is  thought  that  the 
charges  against  his  management  of  the  depart- 
ment liad  unbalanced  his  mind.  City  Engineer 
Boiling  praises  his  assistant's  integrity  and 
ability,  and  states  that  under  the  clumsy  or- 
ganization of  the  department  the  faithful  man 
was  "made  a  pack-horse  and  worked  to  death." 

Mr.  Donald  Hendrie.  assistant  superintendent 
of  the  Barber  Asphalt  Co.'s  plant  at  Philadel- 
phia, died  at  the  LTniversity  Hospital  in  that 
city  on  Feb.  27,  at  the  age  of  27.  Death  was 
due  to  injuries  received  in  an  explosion  at  a 
plant  in  Guanco,  Venezuela,  about  a  year  ago, 
of  which  he  was  at  the  time  assist.ant  superin- 
tendent. He  was  educated  at  the  University 
of  Pennsylvania  and  was  prominent  in  college 
athletics.  For  some  years  he  taught  in  the 
Brown  Preparatory  and  Philips  Brooks  schools. 
He  later  entered  the  mechanical  department 
of  the  Baldwin  Locomotive  Works,  leaving  that 
company  to  go  with  the  Barber  Asphalt  Co.  It 
was  in  the  service  of  the  latter  company  that 
he  met  with  the  injuries  that  resulted  in  his 
death. 

Mr.  John  Merven  Carrere.  one  of  the  leading 
architects  of  New  York  City,  died  at  the  Pres- 
byterion  Hospital  in  that  city  on  M.arch  1. 
De.ath  was  caused  by  injuries  received  in  a 
collision  two  W'eeks  ago  between  a  trolley  car 
and  a  taxi-cab  in  which  he  was  riding.  He 
was  born  in  Rio  Janeiro  in  ISdS.  and  received 
his  only  education  in  Brazil  and  Switzerland. 
Entering  the  school  of  architecture  of  the 
Ecole  des  Beaux  Arts.  Paris,  he  early  attracted 
the  attention  of  leading  French  architects  by 
his  energy  and  originality.  After  finishing  his 
studies  in  Paris  he  came  to  America  in  1SS2 
and  was  for  three  years  connected  with  the  firm 
of  McKini,  Mead  &  Wliite.  In  later  years  he 
became  one  of  the  leaders  of  the  brilliant  group 
of  architects  that  represented  the  French  tra- 
dition in  this  country.  Many  well  known  Vniild- 
ings  in  the  east  and  southeast  are  of  his 
design.  The  Public  Library  and  the  New  Na- 
tional Academy  of  Design,  in  New  York  City, 
are  among  his  masterpieces.  He  was  a  mem- 
ber of  m.any  clubs  and  a  past  president  of  the 
New  York  Ch.apter  of  tlie  American  Institute 
of  Architects,  and  of  the  Beaux  Arts  Society  of 
New  York. 
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The  largest  railroad  con- 
™,        -p.    .  struction     contract    of    the 

Ihe    UoingS     y^g^  was  let  recently  in  the 
of  the  state   of   Washington.    This 

..J,,     ,  contract   calls   for  the  con- 

Week,  struction    of   40y2    miles   of 

line  from  Spokane  to  Aver 
Junction  for  the  North  Coast  R.  R.  The  contract 
amounts  to  about  $4,000,OUU,  the  successful 
bidders  on  it  being :  George  Chew,  Spokane, 
Wash.,  7%  miles  of  roadbed;  G.  A.  Carlson  & 
Co.,  Spokane,  Wash.,  22%  miles  ;  W.  L.  Trible, 
Spokane,  3%  miles ;  Eschbach-Bruce  Co., 
North  Yakima,  Wash.,  7  miles.  Another  large 
contract  which  was  let  early  last  month  was 
for  the  construction  of  45  miles  of  line  for 
the  Manitoulin  &  North  Shore  Rv.  in  Canada. 
This  work  will  cost  about  $1,500,000.  The  Su- 
perior Construction  Co.,  Sault  Ste.  Marie, 
Out.,  secured  the  contract.  Among  the  other 
railroad  construction  let  recently  are  the  fol- 
lowing: W.  D.  Lovell  and  E.  C.  Bowman  of 
Minneapolis,  Minn.,  for  constructing  3%  iniles 
of  grade  at  Sheridan,  Wyo.,  for  the  Sheridan 
Street  Ry.  &  Electric  Co. ;  Grover  C.  Hol- 
brook,  for  constructing  bridges  and  trestles 
for  the  Cullman  Coal  &  Coke  Co.'s  line  from 
Cullman,  .^Ma.,  to  Bremen;  AI.  Tanscy,  San 
Saba,  Tex.,  for  grading  the  road  bed  for  the 
Wichita,  McPherson  &  Gulf  Ry.  (Midland 
Vallev)  from  Wichita,  Kan.,  to  .Arkansas 
City.' 

At  a  meeting  at  Chicago  on  March  1  35 
western  railroads  decided  to  make  no  appeal 
from  the  recent  decision  of  the  Interstate 
Commerce  Commission  denying  the  roads  the 
right  to  increase  freight  rates.  They  will  ac- 
cept the  decree  of  the  commission  as  final. 
The  decision  was  reached  at  a  meeting  of  rep- 
resentatives of  the  roads  at  the  Western 
Trunk  Line  Association  headquarters.  The 
opinion  was  advanced  by  many  that  the  roads 
would  be  unable  to  make  any  stronger  show- 
ing before  the  new  commerce  court  than  they 
had  before  the  commission  and  that  once  the 
new  court  had  ruled,  its  decree  would  be 
binding  for  two  years.  It  also  was  argued 
that  if  the  roads  comply  with  the  decree  with- 
out objection  and  withdraw  the  advanced 
tarilTs  before  March  10  there  will  be  an  oppor- 
tunity at  a  later  date  to  submit  advances  on 
certain  rates,  some  of  which  may  meet  with 
favor. 

The  government  of  Panama  has  announced 
that  it  will  receive  proposals  for  the  construc- 
tion of  the  railroad  from  Panama  to  David 
and  a  branch  to  Los  Santos  until  June  30. 
The  conditions  for  the  contracts  will  be  placed 
in  the  hands  of  the  Panama  consuls  general  in 
the  LTnited  States  and  Europe.  The  railroad 
will  be  3G2  miles  long.  The  Panama  govern- 
ment has  consul  generals  at  New  Orleans. 
New  York,  and  San  Francisco. 

Rids  have  been  opened  at  Belle  Fourche,  S. 
Dak.,  for  a  fair  sized  irrigation  contract  for 
the  U.  S.  Reclamation  Service.  The  bids  were 
taken  on  the  construction  of  '22.8  miles  of 
canal  and  will  be  found  elsewhere  in  this 
issue. 

.•\liout  the  largest  piece  of  levee  unrk  now 
bein.g  advertised  is  the  one  for  which  the 
Board  of  State  Engineers,  New  Orleans,  La., 
is  now  taking  bids.  This  contract  calls  for 
the  construction  of  about  25n.0n0  cu.  yds.  of 
levee  in  East  Carroll  and  Madison  parishes, 
the  work  being  located  about  24  miles  above 
Vicksburg,  Miss. 

A  good  sized  ditch  contract  in  Marshall  and 
Beltram  counties,  Minn.,  has  just  been  award- 
ed to  the  J.  B.  .\rpin  Dredging  Co.  of  Grand 
Rapids,  Wis.  This  contract  calls  for  520,427 
cu.  yds.  of  earth  excavation  at  12.85  cts.  per 
cu.  yd. 


Outlook. 


The   rate   ease   deeisifUi   is 

The  Railroad   """'.  *''"    «'T'''    ",''''    ''"'' 
imtlnng     startung     has     oc- 

Construction     eurre.l:       .\i)     railroad,     so 
far   .'is    we    know,    has   can- 
celled   its     r.ail     order,    nor 
has    any    railroad    olTieially 
;innounced  the  holding  up  of  any  construction 
work  which  had  been  definitely  planned  to  be 
(lone   this   year.     On   the   contrary   several   of 
the  railroads  have  announced  that  they  would 
go    ahead    with    their    immediate    construction 
plans.     It  may  be  too   early  to  prophesy  but 
it  seems  at  present  that  the  rate  case  decision 
will  have   no   effect  on  the  railroad  construc- 
tion   work   which   had    been    nia])ped    out    for 
this  vear.    Indications  of  this  are  seen  in  the 
placing    of    $50,000,000    of    bonds    in    France 
by  the   Harriman   Lines.     These  roads,  to  be 
sure,  had  announced  even  before  the  rate  case 
decision  was  made  public,  that  they  would  go 
ahead  with  their  improvement  work  no  matter 
what  was   the   action   of   the   Interstate    Com- 
merce   Commission.         The    placin.g    of    these 
bonds,   however,    seems   to   make   certain   that 
much   work  will   be   done   this   year   by   these 
lines.      Indeed    a    $4,000,000    contract    on    the 
North  Coast  R.  R.  has  just  been  let,  and  bids 
on  other  large  contracts  are  under  considerat- 
tion.      The    Chicago,    Milwaukee    &    St.    Paul 
Ry.,    one    of    the    railroads    which    announced 
that  it  would  go  ahead  with  the  construction 
of   its  lines  in  the   Puget  Sound   District,  has 
also   recently  sold  a   large  bond   issue.       The 
amount   of   this   issue   was  $25,00o.(»uo  and   as 
the  present  plans  of  the  St.  Paul  for  additions 
and   betterments   to   its  own   property  and   its 
Puget    Sound    line    are    said    to    call    for    the 
expenditure    of    about    $12,000,000,    it    would 
appear    that    the    railroad    was   looking   ahead 
to   the   extent   of   perhaps   two    years.        The 
Chicago,   Rock  Island   &   Pacific   Ry,   has  also 
announced   that   it   would   go   ahead   with   the 
construction  of  a  new  connecting  line  in  Iowa 
and   the   Chicago   &  Northwestern   Ry.   is  un- 
derstood to  be  taking  steps  for  the  construc- 
tion   of    a    new    line    from    Peoria,    111.      The 
acquirement  of  the   Pere   Alarquette  R.  R.   by 
the    Mor.gan    interests    has    brought    out    the 
statement  that  a  large  sum  would  be  expended 
for  improvements,  and  the  passin,g  of  the  con- 
trol of  the  Missouri  Pacific  from  the  (ionlds  to 
the     Kuhn-Loeb     syndicate     makes     available 
the  necessary  capital  for  the  rehabihiation  of 
that  road.     In   New  England  a  great   deal  of 
railroad  construction   work   is   planned.     Most 
of    this    is    the    result    of    llie    project    of    the 
(jrand  Trunk  Ry.  for  securing  an  entrance  to 
Providence,    R.    I.,    bv    the    construction    of    a 
new  line  from   Palmer,   .Mass.     I'lans   for  this 
Grand    Tnuik   line    are    w(ll    a.long    and    it    is 
very    likely    that    construelion    work    will    lie 
'legun  this  spring.    This  i)rojeet   of  the  Grand 
Trunk    met    wiih    bitter    oppusilicm    from    the 
New  York.  New   ll.-iveu  &   ll;irtford   Ry.  and 
as   a    result    the    latter    r^iad.   ihremgh    it^    sub- 
sidiary   company,    the    lliislon    &•    Maine,    will 
build    a    new  ,  line    from    liinsd.ale.    X.    If.,    to 
Brattleboro,   Vt.,    and    frwui    Windsor,    \'t  ,   to 
White    River    JunelKni.    \'t.,    so    as    to    .avoid 
usin.s    the    Grand     Trunk    tr.acks.      Tlu'    llins- 
dale-Brallleboro    line    will    be    onlv    10    miles 
long   but    it    will    e.isl    nearly   $2,n(Ml.ilOO.      The 
Grand   Trunk    Ry.    will   .also    have   to   build   a 
new    line    from    \\ind--nr.    \'l  .   lo    lir.attleboro, 
\'t..  40  or  50  miles,  as  it  e,in  no  longer  use  the 
tracks  of  the   Bf)ston   X:    M.iine   R     R.   between 
those   points.      Siu-ve.\s    for    .ill   of    these   lines 
have    been    made    and    annnnnccments       have 
been    made    that    .se.nie    of    the    work    will    be 
undertaken    this    yi-.ir.      4'his    work    in    New 
Hampshire   and   \'<rini'nt    is  of  no   particular 
importance,  but  when  it  :-■  considered  that  the 
total  mileage  of  mv,-  rairoad  line  constructe<l 


in  the  la,st  ten  years  ni  these  two  slates,  is 
.abiaU  enough  to  niake  a  .good-sized  switch, 
,-iny  new  work  is  worthy  of  note.  Reports 
from  the  southern  states,  particularly  .Ala- 
bama, Georgia  and  Tennessee,  also  indicate 
that  the  outlook  for  new  construction  work 
this  season  is  very  good.  The  older  roads, 
such  as  the  Seaboard,  the  Atlantic  coast 
Lines  and  the  Southern,  are  all  reported  to 
have  extensive  betterment  plans  under  consid- 
eration;  in  addition  many  new  projects  have 
been  financed  and  the  companies  are  planning 
to  go  ahead  and  construct  their  lines.  All  in 
all  the  present  indications  are  that  there  vv-ill 
be  more  railroad  construction  work  this  year 
than  there  was  in  lillO. 


In  these  days  of  many 
commissions  to  safeguard 
Reversing  the  interests  of  the  people 
from  the  grasping  corpora- 
the  Process,  tions  it  is  somewhat  of  a 
reversal  of  the  usual 
process  for  a  corporation 
to  appeal  to  a  commission  for  protection  from 
the  people.  But  this  is  exactly  what  has  been 
done  by  a  Canadian  company.  Some  months 
ago  the  control  of  the  Montreal  Street  Rail- 
v.ay  passed  from  the  hands  of  the  former  di- 
rectors into  those  of  a  new  group  of  capital- 
ists. Immediately  after  the  new  directors 
took  charge  of  the  street  railway  bitter  at- 
tacks were  made  upon  the  service  which  they 
were  furnishing  the  citizens,  although  up  to 
that  time  the  press  and  citizens  of  Montreal 
bad  made  few,  if  any,  complaints  regarding 
the  service.  These  complaints  became  very 
lironounced.  The  new  board  of  directors  then 
went  to  the  City  Council  and  the  Board  of 
Coiitrcl  and  asked  for  suggestions  regarding 
the  improvement  of  the  service.  They  went 
into  the  question  of  extending  present  lines, 
of  adding  new  routes,  the  percentage  to  be 
|iaid  the  city  by  the  Street  Railway  company, 
the  cost  of  removing  snow,  and  their  share 
in  maintaining  the  up-keep  of  the  streets  on 
which  their  lines  were  laid.  At  the  same 
time  they  requested  an  extension  of  their 
franchise.  ?-S  it  related  to  the  newly-annexed 
wards.  The  company  pointed  out  that  it  was 
unfair  to  ask  them  to  extend  their  car  lines 
into  sparsely-settled  suburban  districts  with- 
out granting  them  some  compensation  for  the 
outlay.  For  several  months  negotiations  have 
been  going  on  between  the  company  and 
the  city,  but  nothing  has  come  of  the  con- 
ferences. The  Street  Railway  Co.  declare  that 
the  City  Council  has  been  blocking  all  their 
efforts  to  improve  the  service,  and  have  been 
making  exorbitant  demands  upon  it  which 
it  is  unable  to  meet.  This  deadlock  now 
appears  to  be  on  the  verge  of  being 
'iroken.  Recently  a  bill  was  iiUrodnced  into 
the  Quebec  Le,gislaturc  seeking  to  incorporate 
the  four  car  lines  now  operating  on  the 
Island  of  Montreal  into  one  company,  to  be 
known  as  the  Montreal  Tramways  Co.  These 
four  lines  are  all  owned  and  operated  by  the 
Montreal  Street  Railway  Co..  some  of  the 
lines  being  suburban  and  some  in  the  city  of 
Montreal.  The  franchises  for  these  various 
lines  expire  at  different  times,  so  the  Mont- 
real Street  Railway  desires  to  reincorporate  all 
the  lines  under  a  new  name  and  with  a  new 
charter  and  also  the  whole  matter  of  fran- 
chises and  charters.  .\t  the  same  time  the 
bill  provides  that  if  within  live  weeks  of 
the  incorporation  of  the  Montreal  Tramways 
Co.  the  City  Council  and  the  Street  Railway 
Co.  fail  to  come  to  an  agreement  regarding 
the  particular  points  in  dispute,  the  whole 
matter  shall  be  turned  over  to  the  Public 
L'tilities   Cnmniission,   its   decision   to   be   final. 
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RAILWAYS,     STEAM     AND      ELECTRIC 


Alabama. 

Residents  of  Austinville,  a  suburb  of  De- 
catur, are  to  petition  the  North  Alabama 
Traction  Co.,  New  Decatur,  Ala.,  to  build  a 
1-inile  extension  of  its  line  to  Austinville. 

Preliminary  construction  work  has  been 
started  near  Corey  on  the  proposed  line  of  the 
Tidewater  Intcrurban  Ry.  This  work  is  be- 
ing done  in  compliance  with  the  requirements 
of  the  franchise  granted  by  Bessemer.  It 
is  e.xpected  that  the  actual  construction  work 
will  be  started  as  soon  ns  the  city  council  of 
Birmingham  approves  the  plans.  This  linfc  is 
to  connect  East  Lake  with  Bessemer,  and  will 
pass  tlirough  the  business  section  of  Birm- 
ingham. The  construction  contract  is  report- 
ed to  be  held  by  the  MacArthur  Bros.  Co., 
New  York  and  Chicago,  as  previously  noted 
in   these   columns. 

The  Tuscaloosa  Mineral  R.  R.  Co.,  which 
projects  a  '20-mile  line  from  Tuscaloosa  to  the 
Birmingham  mineral  district,  is  now  purchas- 
ing the  right  of  way  ar.d  terminals.  It  is  be- 
lieved that  actual  construction  work  will  be 
started  in  the  near  future.  The  road  will  cost 
about  $C>.")0.000.  F.  G.  Blair,  Tuscaloosa,  .\la., 
is  president. 

The  Oillman  Coal  &  Coke  Co.,  Cull- 
man, Ala.,  has  awarded  the  contract  to  Grover 
C.  Holbrooks  for  the  construction  of  trestles 
and  bridges  on  its  new  railroad  from  Cull- 
man to  Bremen.  Work  on  this  railroad  was 
started  some  time  ago  and  after  it  was  about 
80  per  cent  completed  the  work  was  stopped. 
It  is  now  said  that  the  Cullman  Coal  &  Coke 
Co.  is  planning  to  have  work  resumed  and  the 
road  completed. 

It  is  reported  that  the  Mary  Lee  R.  R., 
now  operating  7  miles  of  line,  is  to  be  extended 
to  Gadsden,  to  a  connection  with  the  Ten- 
nessee. Alabama  &  Georgia  Ry.  C.  P.  Lud- 
wig,  Birmingham.  Ala.,  is  General  Manager, 
Mary  Lee  R.  R. 

Arizona. 

Location  surveys  for  the  extension  of  the  El 
Paso  &  Southwestern  system,  Walter  Douglas. 
Vice  President,  Bisbee.  Ariz.,  from  Benson  to 
Tucson,  are  now  under  way. 

Two  carloads  of  scrapers  are  reported  to 
have  been  sent  to  Sasco  for  use  in  construct- 
ing the  road  bed  of  the  proposed  Port  Lobos 
R.^R. 

California. 

®The  Board  of  Works,  San  Francisco,  Cal. 
has  awarded  to  McNab  &  Smith  at  $2  per 
ton,  the  contract  for  hauling  the  first  con- 
signments of  the  Geary  St.  railway  rails.  The 
delivery  is  to  be  made  to  points  along  the 
route  in  Richmond  from  the  wharf,  and  the 
commissioners  expect  to  have  actual  construc- 
tion   work   in    progress   within    a    few    weeks. 

The  Vallejo  &  Northern  Ry.  Co.,  a  subsidi- 
ary company  of  the  Northern  Ry.  Co.  (elec- 
tric), of  Chico,  Cal.,  has  started  surveys  over 
a  proposed  right  of  way  from  Suisun  to 
Benicia.  This  is  the  first  step  toward  chang- 
ing its  proposed  route  southward  from  Sacra- 
mento to  the  bay.  It  is  stated  that  citizens 
of  Benicia  have  assured  the  railway  company 
of  a  private  right  of  way  and  terminal  facili- 
ties upon  deep  water,  shortening  the  route  to 
San  Francisco  by  over  an  hour.  It  was  the 
original  intention  of  the  company  to  create  its 
terminal  in  Vallejo,  building  by  way  of  Cor- 
delia, Napa  Junction  and  Vallejo.  The  road  as 
now  planned  will  tap  the  rich  section  of  tule 
lands  between  Suisun  and  Benicia,  where  rec- 
lamation projects  are  already  under  way. 

A  bill  has  been  before  the  State  Legislature 
to  grant  the  city  of  San  Francisco  a  franchise 
to  build  a  municipal  railroad  on  East  St. 
from  Hunter's  Point  to  the  Presidio. 

S.  N.  Griffith,  of  Fresno,  is  organizing  a 
company  for  the  purpose  of  putting  in  an 
electric  interurban  railroad,  to  cover  a  great- 
er portion  of  the  Turlock  irrigation  district, 
with   Turlock  as  the  terminal.      If  the   road   is 


put  through  it  is  said  that  the  company  will 
spend  not  less  than  li;i,000,000  in  and  around 
Turlock  in  improvements. 

No  definite  decision  has  been  given  as  yet 
by  the  Southern  Pacific  Company  on  the  con- 
struction of  a  branch  from  Arbuckle  to  Ham- 
ilton. The  company  will  probably  build  the 
branch  as  assurances  have  been  given  of 
sufficient  freight  to  make  the  investment  a 
paying  one. 

Construction  work  is  to  be  resumed  this 
month  on  the  line  of  the  Hanford  &  Sum- 
mit Lake  Ry.,  Charles  King,  President,  into 
Hanford.  Cal.  It  is  e.xpected  to  complete  the 
road   by   May   1. 

.•\dvices  from  Tulare,  Cal.,  state  that  city 
trustees  have  passed  an  ordinance  granting 
to  the  Santa  Fe  System  the  right  to  lay  and 
maintain  tracks  along  certain  streets  in  the 
northern  part  of  the  city. 

Advices  from  Mason,  Cal.,  state  that  the 
Copper  Belt  R.  R.  has  been  completed  to 
Hudson,  the  point  that  will  be  the  terminus 
for  the  next  si.x  months  and  the  basis  for 
supplies  for  the  grading  and  construction 
crews  on  the  last  lap  from  Mason  to  the 
Nevada  Douglas  mine. 

It  has  been  announced  by  G.  D.  .A.rnistead. 
Los  Angeles,  Cal.,  that  with  the  exception  of 
the  city  of  Hemet,  all  rights  of  way  have 
been  secured  for  65  miles  of  the  proposed 
railroad  extending  from  San  Bernardino  to 
Rainbow,  north  of  Fallbrook  on  the  line  be- 
tween San  Diego  and  Riverside  counties  and 
steps  are  to  be  taken  now  to  secure  right  of 
way  to  the  terminus  of  the  proposed  line  at 
San  Diego,  a  distance  of  7-5  miles  from  Rain- 
bow. The  first  step  will  be  to  determine  the 
most  feasible  route  for  reaching  F.scondido 
from  Rainbow.  This  practically  is  decided 
upon  as  far  south  as  the  pumping  plant  on  the 
Monseratte  ranch,  on  the  San  Luis  Rev  river, 
a  short  distance  from  Bonsall,  and  there  are 
several  routes  to  choose  from  leading  out 
of  the  San  Luis  Rey  valley.  It  is  said  that 
if  everything  goes  well  he  will  have  the 
dirt  flying  within  a  year  and  will  have  the 
road  in  operation  for  the  Panama-California 
exposition   in   1P1.5. 

Colorado. 

Advices  from  Denver  quote  Lee  N.  Long  of 
that  city,  western  representative  of  the  Auto- 
matic Transportation  Co.  of  Buffalo,  as  stat- 
ing that  his  company  had  completed  arrange- 
ments to  begin  the  construction  of  an  ele- 
vated electric  railroad  from  Montezuma  to 
Keystone  in  Summit  county  as  soon  as  frost 
shall  leave  the  ground.  The  road  w'ill  be 
12  miles  long  and  will  cost  $2.50.000.  It  will 
connect  with  the  Colorado  &  Southern  at  Key- 
stone. The  company  will  use  elevated  tracks 
so  that  snowstorms  and  blizzards  cannot  stop 
operations  in  the  winter.  Feeders  will  be  con- 
structed to  the  various  mines  so  a  company 
can  load  from  its  ore  bin  direct  into  the  cars. 

The  LInitah  R.  R.,  which  is  to  start  con- 
struction work  in  the  spring  on  an  extension 
(if  its  line  to  Rangely.  Colo.,  and  the  Rangely 
oilfields,  will  be  asked  to  enter  Grand  Junc- 
tion, Colo.,  and  the  Chamber  of  Commerce 
of  the  city  is  making  strenuous  efforts  to- 
ward  that  end, 

Connecticut. 

The  Shore  Line  Electric  Ry.  Co.,  New 
Haven.  Conn.,  which  is  constructing  a  part  of 
its  main  line  between  Guilford  and  New  Ha- 
ven and  operating  the  rest  of  its  system  east 
of  Guilford,  has  purchased  a  tract  of  land  50O 
ft.  square  on  Middletown  avenue  in  New 
Haven  for  a  terminal  building  which  it  will 
shortly  build.  This  is  near  the  junction  with 
the  line  of  the  Connecticut  company  at  State 
and  Ferry  streets,  which  the  new  company 
will  make  to  run  its  cars  to  the  center  of  the 
city.  The  Shore  Line  Company  has  all  the 
rails  on  the  ground  for  this  extension,  has 
graded   six  miles  out  of  Guilford  and   is  now 


grading    between    North    Branford    and    New 
Haven,  having  ne.irly  reached  the  city  line. 

Florida. 

The  Seaboard  Air  Line  Ry.,  W.  L.  Seddon, 
Chief  Engineer,  Portsmouth,  Va.,  is  to  enlarge 
its  yards  at  Tampa,  Fla.,  and  will  lay  9,000  ft. 
of  trackage  on  Sedden  Island. 

The  Atlantic  Coast  Line  R.  R.,  E.  B.  Pleas- 
ants, Chief  Engineer,  Wilmington,  N.  C,  has 
been  making  a  survey  on  its  branch  line  be- 
tween Thomasville,  Ga.,  and  Monticcllo,  Fla., 
with  a  view  to  straightening  out  the  curves  in 
the  road  and  improving  the  roadbed.  It  is  re- 
ported that  the  road  has  a  plan  on  foot  to  ex- 
tend the  line  from  Monticello  to  Perry,  Fla,, 
a  distance  of  about  '"10  or  so  miles,  and  there 
connect  with  the  road  on  to  High  Springs, 
If  this  is  done  it  would  give  the  road  a 
through  line  from  Chicago  to  Tampa  and 
western  Florida  via  southwest  Georgia. 

Georgia. 

The  Blakely  Soutliern  R.  R.  Co.,  mentioned 
in  our  Feb.  15  issue,  has  been  incorporated 
with  a  capital  stock  of  $220,000.  The  company 
proposes  the  construction  of  a  22-mile  line 
from  Blakely,  Early  County,  to  Jakin.  The  in- 
corporators are:  W.  C.  Snodgrass,  W.  I.  Mc- 
Intyre,  W.  D.  Hargrave,  J.  S.  Montgomery, 
W.  M.  Coon,  J.  H.  Herberner,  E.  R.  Jerger,  R. 
A.  Jones,  A.  T.  Snodgrass,  T.  H.  McNeil,  all 
of   Thomasville,   Ga. 

The  first  stage  of  the  preliminarj'  surveys 
of  the  .Atlantic,  Waycross  &  Northern  has  been 
completed,  and  the  surveying  parties  have 
started  northwest  of  Waycross  towards  Abbe- 
ville, the  next  obiective  point. 

The  Macon,  Dublin  &  Savannah  R.  R.,  J.  T, 
Wright,  General  Manager,  Macon,  Ga.,  is  re- 
ported to  have  plans  underway  for  building 
an  extension  from  Macon  to  Atlanta.  Nego- 
tiations are  reported  underway  for  terminals 
at  Macon;  a  survey  to  Atlanta  has  already  been 
made.  It  is  reported  that  the  new  line  is  to 
cross  over  the  Ocmulgee  River  and  go  up  the 
east  side,  and  then  reach  a  point  north  of 
Macon,  wdiere  a  crossing  can  again  be  per- 
fected, giving  such  right-of-w-ay  as  will  be 
needed.  It  is  also  planned  to  have  a  new  bridge 
over  the  Ocmulgee  near  the  present  Southern 
Ry.  depot.  The  Seaboard  Air  Line  is  reported 
to  be  backing  the  extension. 

Idaho. 

It  is  reported  in  Salmon  City.  Idaho,  that 
work  will  be  started  by  the  construction 
forces  of  the  Gihnore  &  Pittsburg  R.  R.,  on 
the  line  to  Twin  Bridges,  Mont.,  within  30 
days. 

Advices  from  Saint  Maries,  Idaho,  are  to 
the  effect  that  the  Chicago,  Milwaukee  & 
Puget  Sound  Railway  Co.  has  under  con- 
sideration, among  other  improvements,  tlu 
construction  of  a  freight  depot  and  the  en- 
larging of  the  yards  at  that  city.  E.  J.  Pear- 
son. Seattle,  Wash.,  is  chief  engineer  of  the 
company. 

Officials  of  the  Oregon-Washington  Rail- 
road &  Navigation  Co.,  it  is  said,  are  con- 
sidering the  extension  of  the  Idaho  North- 
ern line  from  Enaville  to  the  Jack  Waite 
property,  near  Murray.  The  extension  would 
lie  made  from  Eagle,  a  distance  of  10  miles, 
and  work  will  probably  commence  early  in 
the  spring,  J,  F.  Barnes,  Nampa,  Idaho, 
is  superintendent  of  the  Idaho  Northern  R.  R 
Illinois, 

Promotion  w-ork  is  well  along  for  the  pro- 
posed Petersburg  &  Pekin  Interurban  Ry.  The 
route  is  outlined  by  the  promoters.  J.  E. 
Mclick,  Springfield,  111.,  as  follows:  The  line 
will  start  from  the  2d  St,  line  in  Pekin,  run- 
ning south  across  the  Mackinaw,  on  through 
Sand  Prairie  township  and  to  Mason  county's 
line,  thence  to  Mason  City,  thence  to  Sweet- 
water. Athens  and  into  Springfield.  There 
will  be  a  coimecting  line  run  from  Mason 
City  to  Petersburg,  with  a  loop  between  Swcet- 
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water  and  Beardstown.  A  line  wiU  also  be 
run  to  connect  Green  Valley.  Delavan,  Hope- 
dale  and  Armington,  and  a  line  will  be  rim 
from  Green  Valley  over  to  Manito. 

Representatives  of  English  capitalists  have 
been  over  the  projected  route  of  the  proposed 
Mattoon-Shelbyville-Hillsboru  interurban  line. 
I.  R.  Craig,  Mattoon,  III.,  is  one  of  the  pro- 
moters. 

The  Chicago  &  Northwestern  Ry.  has  made 
surveys  at  Elgin  with  a  view  to  building  a 
short  double  track  spur  from  Cherry  st.  to 
the  A.  Y.  Reed  sand  pits. 

The  Illinois  Central  R.  R.  is  reported  to 
be  planning  to  enlarge  its  yards  at  Centralia 
at   ,1   cost  of  $.500,000. 

Two  surveys  have  been  made  tor  the  pro- 
posed line  of  the  Milwaukee.  Peoria  &  St. 
Louis  R.  R.,  according  to  announcement  re- 
cently made  by  P.  Cherry,  promoter  of  the 
project.  The  road  will  be  completed  first 
between  Peoria  and  Rockford  and  later  the 
ends  will  be  extended  to  St.  Louis  and  Mil- 
waukee. 

Indiana. 

The  Fort  Wayne  &  Northern  Indiana  Trac- 
tion Co.  has  been  incorporated  with  an  au- 
thorized capital  stock  of  $10,000,000.  This 
company  has  been  formed  to  take  over  the 
city  street  railway  systems  of  the  Fort  Wayne 
&  Wabash  Valley  Traction  Co.  The  general 
offices  of  the  company  will  remain  in  Fort 
Wayne.  Extensive  improvements  and  better- 
ments will  be  made. 

Iowa. 

The  Waterloo,  Cedar  Falls  &  Northern  Ry. 
Co.  (electric)  T.  E.  Rust.  Chief  Engineer.  Wa- 
terloo, la.,  is  said  to  have  decided  to  abandon 
for  the  present  its  plans  of  building  an  exten- 
sion from  Waterloo  to  Dike,  and  to  concen- 
trate all  its  energy  in  building  a  line  from 
Waterloo  to  Cedar  Rapids.  The  preliminary 
survey  has  been  made  and  many  farmers  along 
the  route  have  offered  to  donate  land  for  right 
of  way. 

The  .Vlliia  Iiitenirbaii  R\ .  Cn  ,  Albia.  l;i., 
is  reported  to  liave  interested  a  St.  Louis  bond- 
ing firm  in  its  proposed  extension  to  Bu.xton, 
and  it  is  believed  that  the  necessary  capital 
will  be  secured  to  assure  the  building  of  the 
line  this  summer. 

Directors  and  promoters  of  tin-  Red  Oak 
&•  Northeastern  R.  R.  have  been,  for  some 
time,  working  on  a  project  to  extend  the 
new  line  south,  connecting  with  the  Wabash 
R.  R.  at  or  near  the  town  of  Imogene  in 
l-'remoiit  county.  Iowa.  Dctail^  of  the  route 
have  not  yet  been  worked  out.  and  only 
a  small  portion  of  the  right  of  w.iy  has  been 
secured   for  the  new  line. 

.All  right  of  way  has  been  secured,  it  is 
said,  and  arrangements  made  for  the  early 
construction  of  the  proposed  new  80-mile 
line  of  the  Forest  City,  Fertile  &  Mason  City 
Ry.  Co.  Arthur  L.  Sherui.  \\'atertown,  S. 
Dak.,   is  vice   president  of  the   company, 

Kansas. 

®b>ed  Coe.  Cottonwood  l-'alls.  Kan.,  who 
has  been  working  on  a  contract  for  grading 
a  section  of  the  Interurban  electric  ry.  line 
from  Sedgwick  to  Newton  and  Hutchison, 
Kan.,  has  been  awarded  another  'i-mile 
stretch.  Wet  weather,  according  to  reports, 
has  caused  a  little  delay  in  operations. 

©Recent  reports  submitted  from  Wichita. 
Kan.,  are  to  the  effect  that  the  contract  for 
grading  the  roadbed  of  the  \\'ichita.  McPher- 
son  &  Gulf  Ry..  from  Wichita  to  Arkansas 
City,  was  awarded  M.  Tansey.  of  San  Saba. 
Texas  P.v  the  agreement  work  vyill  be 
starter!  at  once  and  finished  ready  for  ties 
and  steel  by  July  1.  .As  soon  as  the  road- 
bed is  graded  the  Midland  Valley,  which  will 
absorb  the  Wichita.  McPherson  &  Gulf  as 
soon  as  it  completes  the  line  into  the  citv. 
will  liegin  track  laying.  Officials  say  that  it  will 
take  .^O  days  to  lay  the  steel.  This  w;ill  place  the 
road  in  shape  for  operation  of  trains.  Specifi- 
cations for  the  roadbed  require  all  enibank- 
iiunts  to  be  111  ft  wide  and  the  berms  must 
be  10  ft.  wide  each.  All  cuts  must  be  20 
ft.  wide  at  the  bottom  and  properly  ditched. 
.\11   grading  must   be  what  is  known   as  one- 


way work.  Dirt  from  cuts  must  be  taken 
to  embankments  and  used  .as  material  for 
their  construction.  Alaximum  grades  must 
not  exceed  30  ft.  to  the  mile.  Tansey  agrees 
to  have  120  teams  at  work  and  expects  to 
have  more  than  this  luimber  in  the  work, 
necessitating  the  use  of  frmn  200  to  ;'iOO  labor- 
ers. Construction  work  will  begin  at  .Arkansas 
City,  and  practically  all  the  right  of  way  has 
been  secured  to  Wichita.  The  Midland  Val- 
ley has  its  tracks  built  to  the  northern  city 
limits  of  .Arkansas  City.  From  this  point 
the  road  will  take  a  course  northwest  up 
the  Arkansas  river,  on  the  eastern  bank,  until 
almost  due  east  of  where  a  bridge  wdll  be 
built  and  the  road  will  enter  the  Springs 
by  making  a  turn  west  across  the  river  until 
it  reaches  a  pcjint  near  the  southwestern 
part  of  that  town.  Through  Geuda  Springs 
the  lino  will  follow  the  river  to  Slate  Creek. 
.A  short  distance  north  of  the  town  Slate 
Creek  will  be  bridged.  The  road  will  follow 
the  course  of  the  Arkansas  river  to  Oxford, 
going  through  that  town  in  the  western  part. 
North  of  Oxford  the  Ninnescah  river  will 
be  bridged.  From  that  city  the  new  road 
will  practically  parallel  the  Missouri  Pacific 
into  Belle  Plaine.  The  Cowskin  will  be  crossed 
north  of  Belle  Plaine  and  from  that  crossing 
the  road  will  make  a  direct  shoot  to  Wichita. 
It  will  cross  the  Santa  Fe's  Englewood 
branch  about  half  way  between  Mulvane  and 
Peck.  The  Rock  Island  crossing  will  be  about 
a  mile  north  of  Haysville.  Seventy-five  pound 
steel  will  be  used  on  the  extension.  Ties 
and  r.iils  have  been  ordered  for  the  work 
and  will  be  delivered  wdien  needed.  Prac- 
tically all  the  bridges  will  be  construct- 
c<i  of  steel,  with  the  possible  exception 
of  the  nne  across  the  .\rkansas  river, 
north  lit  \rkansas  City.  It  is  likelv  that  a 
pile  bridge  will  be  put  in  at  this  crossing, 
as  the  companv  does  not  want  to  wait  until 
a  new  steel  bridge  can  be  constructed.  Charles 
Kaigbn,  Beacon  BIdg.,  Wicbu.i,  Kan.,  is  Chief 
Engineer. 

The  Southwestern  Interurban  Ry.  Co.,  D.  H. 
Siggins,  President,  Coffeyville,  Kan,,  is  con- 
sidering a  plan  for  extending  its  city  street  car 
lines  at  .Arkansas  City,  Kan.  The  principal 
extension  proposed  is  on  4th   St. 

I'armers  and  ranchmen  in  the  southern  part 
of  Kiowa  county,  of  wdiich  Greeiisburg,  Kan., 
is  county  seat,  arc  advocating  the  construc- 
tion of  an  east  and  west  r.ailway  through 
that  section  of  the  country.  .\.  L.  Sootrr 
is  chairman  of  a  committee  to  take  charge  of 
the   matter. 

Bonds  were  recently  Mitcd  in  ( 'c  ■maiu'lie 
count\'.  Kan.,  according  to  advices  from  the 
comity  seat,  Coldwater,  Kr^n.,  to  the  amount 
of  «(i2,00o  for  aid  of  the  Southwestern  Kan- 
sas &  Colorado  Ry.  Co.  which  proposes  the 
construction  of  a  line  through  lh.it  county. 
The  road  is  projected  to  be  built  from  .Xn- 
thony  west  across  Barl>er,  Comanche.  Clark 
and  Meade  counties  and  on  to  Trhiidad, 
Golo.  The  heaikpiarters  of  the  compan\  ar<'  in 
Coldwater.  Cattlemen  and  f.-iruiers  .are  large- 
Iv  interested  and  li;ive  Mil'Scrilied  lor  stock. 
The    road    mav    be   Imilt    b\    w.ay   of    lln^oton. 

.At  the  annual  ^neetin.g  of  ilu-  sto.-kbolders 
of  the  Wichita,  Kinslev.  Scott  City  &•  Den- 
ver .Air  Line  R.  K.  Co..  held  !'<-l>,  IT,  the 
following  d.irectors  were  elritt-d  :  M  .1.  Cud- 
nev.  Belpre:  ().  I'.  Jiwclt,  Diehlon.  .iiid  F.  C 
iMeld.  Pretty  Prairie.  Tlf  road  is  now- 
graded  fr<ini  Turon  six  iniUs  into  I'.dwards 
county,  with  the  exception  of  a  mile  or  so 
in  Staffor<l,  where  thev  were  nnalile  lo  secure 
the  rieht  of  w;iy  froni  our  m;in.  tli:it  has 
now  ireen  secured,  T!if  roiMpan\-  now  lias 
llO  miles  of  ri.Ldil  of  u:i\  -rciind  :nid  forty 
miles  of  road  bed  re  ;idv  for  tie-^  It  is  ex- 
pected to  have  cars  runiiing  Intween  here 
and  Tiiroii   some  time  ibis   summer, 

Kentucky. 

The  Northern  Kentucky  Streit  Ky,  Co,,  of 
Newport,  Ky.,  has  been  incorporated  with  a 
capital  stock  of  $10,00(1.  the  incorporators  be- 
ing J.  M.  Dawson,  Ivlward  F.  Kelly  and 
(iwynne    Dennis. 

A  company  has  been  organi/ed  to  construct 
a   new   railroad   from   Webbville  in    Lawrence 


county  to  a  point  in  Harlan  county,  where 
the  projected  line  of  the  Louisville  &  Nash- 
ville R.  R.  will  terminate.  Surveys  for  the 
new  road  will  be  started  on  June  :!0.  and 
the  route  will  extend  from  Welibville,  on 
the  extension  of  the  Eastern  Kentucky  R.  R., 
thence  to  Paintsville,  on  to  Saylersville  and 
Hindman,  Knott  county  and  to  Poor  I'ork. 
Harlan  county.  The  sum  of  $2.")0,000  has 
been  subscribed.  Roy  Wilhoif,  rate  clerk  of 
the  Kentucky  R.  R.  Commission.  I'raukfort. 
Ky.,  is  reported  to  be  interested. 

Louisiana. 

It  has  been  reported  that  the  St.  Louis 
Southwestern  Ry.  Co.  ( Cotton  Belt )  has  pur- 
chased the  Louisiana,  Arkansas  &  Gulf  Rail- 
way for  $1,-500,000,  operatin,g  from  Hamburg, 
.Ark.,  to  Alonroe,  La.,  a  distance  of  (JO  miles. 
The  road  will  be  extended  from  Monroe  to 
South  Alexandria.  C.  D.  Purdon,  St.  Louis, 
Mo.,  is  chief  engineer  of  the  .St.  Louis-South- 
western. 

Maryland. 

The  Baltimore  &  Ohio  R.  R.  Co..  in  re- 
sponse to  a  pefition,  has  expressed  willing- 
ness to  comply  with  the  request  to  resnrvey 
its  track  between  Baltimore,  Md.,  and  Fred- 
erick, to  eliminate  curves  and  reducing  the 
mileage  between  Frederick  and  Relay.  R.  N. 
Bcgien.  Baltimore.  Md,,  is  assistant  chief  en- 
gineer. 

Massachusetts. 

Public  hearings  have  been  held  m  .Monson, 
Mass.,  on  the  petition  of  the  .Southern  .\ew 
England  R.  R.  for  a  new  layout  for  the  pro- 
posed new  line  known  as  the  Palmer  and 
Providence  line.  The  layout  of  the  new  line 
petitioned  for  is  nmch  different  from  the  first 
one  proposed,  wdiich  brought  the  line  to  the  old 
North  Monson  factory  in  Monson.  The  one 
asked  for  is  from  the  latest  survey  which  was 
made  to  reduce  expense,  the  officials  claitning 
the  new  plan  would  make  the  expense  $100,000 
less.  The  layout  asked  for  is  from  the  Palmer 
station  on  the  east  side  of  the  Central  Ver- 
mont tracks  to  near  the  road  from  the  epileptic 
hospital,  crossing  on  the  south  side  of  the  Fay 
farm  and  the  north  corner  of  the  Cornelius 
Foley  farm  to  the  main  road  from  Palmer  to 
Monson  wdiere  it  crosses  overhead,  the  road  to 
be  lowered  five  feet.  It  is  to  pass  on  the  south 
side  of  the  Quaboag  leather  company's  fac- 
tory and  the  Hawkes  &  Ford  shoddy  company's 
factory,  and  then  on  a  trestle  over  the  river, 
trolly  and  Boston  and  .Albany  tracks  into 
Palmer,  entering  at  the  cast  cud  of  the  electric 
light  station  on  property  known  as  the  Han- 
cock place.  The  road,  according  to  the  layout 
petitioned  for,  will  run  a  little  less  than  1% 
miles  in  Monson.  This  is  part  of  the  proposed 
Grand  Trunk  Ry.  line  from  Palmer,  iVIass., 
to  Providence,  R.  I.  H.  C.  Estep,  Southbridge, 
Mass.,  is  the  engineer  in  charge  of  surveys. 

Michigan. 

The  Detroit,  Flint  &  Saginau  Ry.  (elec- 
tric), Detroit.  Mich.,  has  completed  surveys 
for  a  proposed  extension  to  \  assar.  Mich. 

The  Detroit  L'nited  Ry.  Co.,  Detroit,  Mich., 
which  was  recently  granted  the  right  by  the 
State  Railroad  Commission  to  issue  $1,078,000 
of  bonds,  is  reported  to  be  planning  to  expend 
this    amount    for   betterments. 

Andrew  Fyfe  of  Detroit,  promoter  of  the 
Detroit,  Lansin.g  &•  Gr;md  Rapids  Electric  Ry. 
Co.,  h.as  ajiplied  to  the  X'illage  Board  of  East 
Grand  Rapids  for  a  frauchi.se  through  that  vil- 
lage. It  is  said  that  with  the  exception  of 
rights  through  East  Grand  Rapids  and  one 
other  village,  the  right  of  way  for  the  new 
road  is  complete  from  (irand  Rapids  to  De- 
troit, and  part  of  the  clistauce  over  two 
routes.  One  route  is  to  Lansing  by  way  of 
loni.a  and  Lowell,  and  the  i.ithcr  by  way  of 
Grand    Ledge,    following   the    Pere    Marquette. 

The  State  Railroad  Conunission  has  author- 
ized the  Pere  Marquette  Ry.  to  make  a  new 
bond  issue  of  $8,000,000.  It  "is  understood  that 
J.  P.  Morgan  &  Co.  will  dispose  of  the  bonds 
and  the  money  will  be  used  to  liquidate  out- 
standing indebtedness  and  inaugurate  a  scheme 
of      improvements      and      extensions      costing 
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$2,500,000.     J.   1\  Dcmiiing,  Detroit,  Mich.,  is 
Qiief  Engineer  of  the  Pcre  Marquette  R.  R. 

Missouri. 

The  St.  Louis  &  San  Francisco  R.  R.,  C.  B. 
Spencer,  District  Engineer,  Joplin,  Mo.,  has 
received  concessions  from  the  city  council  of 
Jophn  in  the  matter  of  street  and  alley  vaca- 
tions, and  announcement  has  been  made  that 
the  railroad  will  at  once  have  work  started  on 
a  !i-story  station  and  office  building  to  cost 
$300,000. 

Kansas  City,  Mo.,  and  Vicinity. 

(recul.\r  correspoxdence. ) 

®J.  F.  Williams  of  Scotts  Rluff,  Neb.,  writes 
that  he  has  secured  a  Government  contract 
near   Minatare,   Neb.     The  work  is  light._ 

®The  Commissioners  of  Kansas  City,  Kan., 
on  the  2nd  inst.  let  a  contract  for  the  grading 
of  a  public  Athletic  Field.  There  were  40,000 
yards  of  earth  in  the  work,  beside  about  2,000 
ft.  of  pipe  for  which  pipe  the  contractor  was 
not  to  receive  any  money  other  than  the  price 
he  made  on  earth.  The  work  went  to  W. 
Ross,  of  Kansas  City,  Kan.,  at  10  7/10  cts.  per 
cubic  yard.  'Mr.  Ross  is  now  the  owner  of 
the  outfit  familiarly  known  among  grading 
contractors  as  the  "Mahoney  outfit."  It  is 
large  and  a  complete  team  outfit  in  every 
way.  The  work  on  the  .A.thletic  Field  will  be 
started  at  once. 

Mr.  Stcn  Lund  of  Chicago  was  a  Kansas 
City  visitor  recently.  I\Ir.  Lund  is  at  the  head 
of  the  Lund  Contracting  Co..  1340  Old  Col- 
ony Bldg.,  Chicago,  and  is  planning  on  exten- 
sive contracts  for  the  coming  season. 

Mr.  E.  C.  Kingston,  of  the  Bucyrus  Co., 
called  at  our  office  on  the  1st  inst.  Mr.  Kings- 
ton sees  nothing  ahead  but  a  successful  sea- 
son. He  states  he  finds  but  very  few  who 
are  pessimistic  over  the  outlook  and  in  mak- 
ing this  statement  he  covers  the  wide  range 
of  territory  over  which  he  travels. 

It  is  stated  that  the  Kansas  City  Southern 
Ry.  will  let  1,500,000  cu.  vds.  on  the  lotli  of 
March,  .■\bout  1,000,000  cu.  yds.  of  this  will 
be  steam  shovel  work.  The  letting  presum- 
ably will  be  here  in  Kansas  City.  A.  E.  Rust, 
Kansas   City,   Mo.,   is   Resident   Engineer. 

The  Supreme  Court  of  Missouri  has  denied 
the  right  for  a  rehearing  of  the  Kansas  City 
Boundary  case.  This  will  probably  end  the 
long  controversy  over  the  new  boundries 
and  open  a  field  for  large  operation  vvithin  our 
city  limits.  The  case  of  course  could  be  car- 
ried to  the  U.  S.  Supreme  Court  but  the  gen- 
eral opinion  is  that  this  will  not  be  done. 

There  are  a  number  of  team  outfits  in  Kan- 
sas City  idle  and  looking  for  work.  Anyone 
desiring  to  secure  the  service  of  a  good  .grad- 
ing outfit  should  communicate  at  once  with  M. 
T.  Babb,  102o  Commerce  Building,  Kansas 
City.  Mo.  Specifications  and  general  descrip- 
tion of  the  work  should  accompany  the  com- 
munication. 

Minnesota. 

Representatives  of  capitalists  are.  early  this 
month,  to  go  over  the  route  of  the  projected 
Moorhead.  Duluth  &  Leed  Lake  R.  R.  with  a 
view  to  financing  the  proposed  line.  W.  J. 
Bodkin,  Moorhead,  Minn.,  is  President. 

The  Canadian  Northern  Ry.  is  reported  to 
have  engineers  in  the  field  to  ascertain  the 
feasibility  of  extending  the  line,  now  built 
into  the  state  from  the  direction  of  Port  Ar- 
thur, to  within  a  short  distance  of  Ely,  to  Ely, 
Tower,  and  west  to  a  connection  with  its  line 
near  Cook.  The  building  of  such  a  line  would 
furnish  an  outlet  for  the  iron  ore  now  being 
mined  at  many  of  the  recently  developed  prop- 
erties. One  of  the  surveys  is  said  to  carry  the 
line  over  Pine  island  in  Lake  Vermilion,  and 
the  longest  bridge  required  in  crossing  an  arm 
of  the  lake  would  not  exceed  500  ft. 

Rapid  progress  is  being  made  on  the  Cana- 
dian Northern  tunnel  which  is  being  driven 
through  a  hill  twelve  miles  west  of  West  Du- 
luth. The  Wick  O'Connell  Co.'s  crews  of 
Houghton  have  been  working  on  the  ap- 
proaches for  some  time,  and  since  the  first  of 
the  year  actual  tunneling  has  been  going  on  un- 
der the  direction  of  Bert  Milano  of  Houghton. 
It  is  believed  that  the  work  will  be  finished  in 


May.  From  SO  to  100  men  are  employed.  1  he 
tunnel  will  have  a  curve  of  7  degrees  and  will 
be  550  ft.  in  length. 

Plans  have  not  been  fully  matured  as  yet 
for  the  improvements  proposed  by  the  Turn 
City  Rapid  Transit  Co.,  at  Minneapolis,  Minn. 
The  company,  will  do  the  work  with  its  own 
forces.  It  was  reported  that  this  company  was 
planning  to  expend  $1,000,000  this  year  for  im- 
provements. Willard  J.  lliold,  IMinneapolis, 
Minn.,  is  Vice  President. 

It  is  reported  in  Tower,  Mimi.,  that  the 
Canadian  Northern  Ry.  is  considering  the 
feasibility  of  extending  its  line  from  the  di- 
rection of  Port  Arthur  to  within  a  short 
distance  of  Ely  to  Ely,  Tower  and  west  to 
a  connection  with  its  line  near  Cook.  Engi- 
neers are  already  in  the  field  running  pre- 
liminary lines,  it  is  said. 

Nevada. 

The  Southern  Pacific  Co.,  Wm.  Ashton, 
Chief  Engineer,  Salt  Lake  City,  Utah,  is  re- 
ported to  be  planning  to  have  work  started 
shortly  on  the  construction  of  a  spur  track 
from  Thorne  to  Hawthorne,  in  Mineral 
county.  The  new  road  will  be  constructed 
for  the  greater  distance  along  the  old  roadbed 
of  the  Carson  &  Colorado.  The  company  will 
operate  either  electric  or  gasoline  motors 
over  the  new  road.  The  line  will  later  be 
extended  to  Lucky  Boy. 

It  is  reported  at  Reno,  Nev.,  that  the  Goroux 
Consolidated  Mining  Co.  is  considering  the 
construction  of  a  railroad  from  Salt  Lake  City 
to  Goldfield  by  the  way  of  Ely.  It  is  said  that 
in  case  the  new  road  is  built  the  Giroux  com- 
pany will  concentrate  its  copper  output  on  the 
ground  at  Ely  and  will  ship  the  concentrates 
to  Salt  Lake  City.  The  proposed  new  road 
will  pass  through  the  copper  district  and  open 
the  mines  between  Salt  Lake  and  Ely. 

Press  reports  from  Goldfield,  Nev.,  state 
that  the  final  survey  of  the  proposed  Cuprite 
&  Lida  R.  R.  has  been  completed  and  grad- 
ing work  is  expected  to  start  within  the  next 
30  days.  There  will  be  no  heavy  work  in 
tlie  construction  of  the  road  with  the  excep- 
tion of  about  two  miles  near  Lida.  Construc- 
tion crews  will  begin  work  at  Cuprite  and 
will  build  a  spur  to  Hornsilvcr.  The  spur  is 
to  be  constructed  before  the  main  road  to 
Lida  is  completed.  The  road  will  be  standard 
gage. 

New    Hampshire. 

It  is  now  said  that  the  Boston  &  Maine 
R.  R.,  a  New  York,  New  Haven  &  Hartford 
line,  B.  T.  Wheeler,  Engineer  of  Construc- 
tion. Boston,  Mass.,  will  build  10  miles  of 
road  at  a  cost  of  $2,000,000  from  Hinsdale,  N. 
H.,  to  Brattleboro,  Vt.  The  Boston  &  Maine 
has  a  branch  line  from  South  Vernon.  Vt,,  to 
Hinsdale  and  by  building  from  that  latter 
place  to  Brattleboro,  Vt.,  it  would  avoid  using 
the  Central  Vermont  line  from  South  Ver- 
non to  Brattleboro. 

New  York. 

The  Black  River  Traction  Co.,  Delos  M. 
Cosgrove,  Secretary,  Watertown,  N.  Y.,  is 
planning  to  extend  its  lines  in  that  city.  If 
property  consents  are  secured  to  the  construc- 
tion of  additional  lines  the  company  will  make 
application  to  the  Public  Service  Commission 
for  an  order  permitting  a  bond  issue,  by 
means  of  which  it  is  proposed  to  build  the 
contemplated  extension. 

The  Westchester  &  Northern  R.  R.  Co.  has 
applied  to  the  Supreme  Court  for  an  order 
allowing  it  to  cross  streets  in  different  towns 
with  an  electric  rapid  transit  road  from  White 
Plains  terminal  of  the  New  York,  Westchester 
and  Boston  Railroad  Company  northward 
through  Westchester  county,  Brewster  and 
Danbury. 

The  State  Public  Service  Commission  held 
a  hearing  at  .'Mbany  on  March  1  on  the  appli- 
cation of  the  Frontier  &  Western  R.  R,  Co., 
which  proposes  to  build  a  steam  railroad  from 
the  terminus  of  the  Buffalo,  Frontier  &  Ter- 
minal Railroad  Co.  to  the  International  bridge. 

The  Emporium  Lumber  Co.,  Buffalo,  N.  Y., 
is  planning  to  construct  a  railroad  from  a  point 
on  the  .St,  Lawrence  &  Adirondack  R,  R.,  prob- 
ably cither  Childwood  of   Piercefield.  running 


to  the  mill  in  Cranberry  Lake  region  and 
through  to  Cranberry  Lake,  a  distance  of  about 
15  miles.  The  whole  length  of  the  railroad  will 
be  through  the  Emporium  Co.'s  property,  and 
it  is  stated  tliat  the  work  of  constructing  the 
road'  bed  will  commence  as  soon  as  spring 
arrives. 

The  New  York,  Ontario  &  Western  Ry.,  C. 
E.  Knickerbocker,  Engineer  Maintenance  of 
Way,  Middletown,  N.  Y,,  is  about  to  commence 
work  on  the  enlargement  of  its  yards  at 
Oneida. 

The  Delaware  &  Hudson  Co.,  Geo,  H.  Bur- 
gess, Chief  Engineer,  Albany,  is  reported  to 
have  completed  arrangements  for  the  establish- 
ment of  a  coal  transfer  and  storage  plant  at 
the  Glenvillc  yards  near  Schenectady.  The  ca- 
pacity of  the  plant  will  be  about  8,000  tons  and 
efforts  will  be  made  to  have  it  in  operation  on 
July  15,  The  railroad  company  will  deliver 
coal  at  this  place  in  gondola  cars,  there  to  be 
screened  and  loaded  again  into  box  cars  for 
western  shipment.  It  is  said  that  the  work 
will  be  done  by  free  account  with  about  100 
men  under  Foreman  William  Donaldson. 

The  State  Public  Service  Commission  has 
granted  the  Buffalo  Creek  Ry.  Co.,  S.  M. 
Kielland,  Engineer,  Buffalo,  N.  Y.,  permis- 
sion to  issue  $5,000,000  in  bonds.  The  issue 
is  to  refund  the  50-year  gold  bonds  to  secure 
the  mortgage  held  by  the  E.  P.  Wilbur  Trust 
Company  of  Philadelphia.  The  mortgage  is 
for  $1,000,000  and  that  amount  will  be  issued 
immediately.  The  remainder  will  not  be  is- 
sued, but  the  amount  was  made  $5,000,000  so 
that  in  future  when  issues  are  desired,  it  will 
not  be  necessary  to  go  to  the  commission  for 
authority.  The  road  will  issue  bonds  later  for 
improvements,  which  are  planned.  The  Erie 
R.  R.  and  the  Lehigh  Valley  R,  R,  are  lessees 
of  the  Buffalo  Creek  Ry, 

A  bill  has  been  introduced  into  the  Senate 
at  Albany,  N,  Y,,  providing  for  the  extension 
until  May  1.  1914,  of  the  time  for  the  comple- 
tion of  the  Troy,  Rensselaer  &  Pittsfield  Rail- 
road, 

North    Carolina. 

The  Salisbury  Ry.  Co.,  is  projecting  a  60 
or  75  mile  line  from  Salisbury,  N.  C,  to  Faith, 
Mt.  Pleasant  and  Monroe,  or  some  point  on 
the  Seabo'ard  or  the  Coast  Line  railroad.  The 
promoters  are  W,  H,  Ragland,  W,  H.  Miller, 
and  N,  B.  McCandless.  all  of  Salisbury,  N, 
C  .As  noted  in  our  Feb,  22  issue  an  election 
will  be  held  at  Salisbury  on  March  14  to  vote 
on  issuing  $100,000  of  bonds  to  aid  in  building 
the  railroad. 

The  Laurel  River  Logging  Co,  is  planning 
the  construction  of  a  10-mile  railroad  from 
Runnian   to  Allanstand, 

North  Dakota. 

The  matter  of  securing  the  construction  of 
an  extension  of  the  Chicago,  Milwaukee  & 
Puget  Sound  Ry.  to  Valley  City,  N.  Dak.,  is 
being  agitated.  C.  J.  Lee.  of  that  city,  is 
interested   m   the   proposition, 

Ohio. 

The  Westinghouse  Electric  &  Manufactur- 
ing Co.,  Pittsburg,  Pa,,  is  reported  to  be  pre- 
paring plans  and  specifications  for  the  con- 
struction and  complete  electrical  equipment  for 
the  proposed  electric  railway  between  Lan- 
caster and  Buckeye  Lake,  mentioned  in  our 
last  issue.  The  Westinghouse  Co,  will  furnish 
the  equipment  for  the  20  miles  of  line.  It  is 
said  that  Eastern  capitalists  have  been  inter- 
ested in  the  line  and  that  plans  are  under 
way  which  probably  will  result  in  its  exten- 
sion to  Bremen  and  also  an  extension  east  from 
the  lake  to  a  connection  with  the  Ohio  Electric 
Ry.  Dr.  F.  P.  Barr,  Lancaster,  O,,  is  one  of 
the  promoters. 

The  city  council  of  Lima  has  granted  a  fran- 
chise to  the  Ohio  Electric  Ry,  Co,,  Cincin- 
nati, O,.  to  build  a  1%-miIe  extension  in  Lima. 

The  directors  of  the  Ohio  Traction  Co., 
Traction  Building,  Cincinnati,  O.,  have  ap- 
proved the  proposed  bond  issue  of  $2,500,000, 
soon  as  the  final  surveys  are  completed. 

The  Gallipolis  &  Meigs  Electric  R,  R,  Co. 
of  Gallipolis,  O,,  has  been  incorporated  with  a 
capital  stock  of  $50,000  and  proposes  to  con- 
slrnct,   own   .-ind    mai\Uain   an   interurban    rail- 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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way,  with  termini  at  Kaiiauga  and  Middleport. 
The  incorporators  are  T.  W.  Jackson,  S.  H. 
Eagle,  J.  S.  Howard.  J.  V.  Lea  and  E.  D. 
Davis. 

The  Erie  R.  R.,  W.  J.  Harahan,  Vice  Presi- 
dent, New  York,  is  reported  to  have  decided 
to  spend  for  improvements  all  the  surplus  earn- 
ings above  fixed  charges  during  the  calendar 
year.  The  carrying  out  of  the  comprehensive 
plan  of  improvement  may  be  accepted  as  mean- 
ing that  the  management  does  not  intend  to 
put  into  effect  a  rigid  retrenchment  policy  be- 
cause of  the  rate  decision.  Among  the  im- 
provements to  be  made  is  the  double  tracking 
of  the  Erie  lines  westward  from  Salamanca 
through  Ohic.  Over  this  division  the  traffic  has 
increased  to  such  an  extent  that  this  improve- 
ment is  said  to  be  now  absolutely  necessary. 

The  Pennsylvania  R.  R.  is  reported  to  be 
planning  to  resume  work  in  the  spring  on  its 
double  tracking  between  Ashtabula  and  Austin- 
burg.  Xine  miles  of  track  will  be  laid,  a  pump 
house  built,  an  overhead  bridge  constructed 
at  Munson  hill,  and  several  small  trestles  erect- 
ed. In  addition  there  will  be  some  track-lay- 
ing in  the  Austinburg  yards. 

The  Pennsylvania  R.  R.  has  plans  under  con- 
sideration, according  to  reports,  for  a  cut-off 
from  Enon,  O.,  near  the  Pennsylvania-Ohio 
boundary,  on  the  eastern  division  of  the  Fort 
Wayne,  to  Red  Bank.  Pa.,  on  the  low  grade 
route  of  the  Buffalo  &  Allegheny  Valley.  The 
route  is  approximately  50  miles  long  and 
would  be  easy  of  construction  as  the  grade  is 
low  all  the  way. 

It  is  reported  in  Warren,  Ohio,  that  steps 
are  being  taken  looking  toward  the  imme- 
diate construction  of  the  proposed  belt  line 
railway  on  the  North  Side.  Norman  McD. 
Crawford   is   interested   in  the   work. 

According  to  an  announcement  reported  to 
have  been  made  by  officials  of  the  Chesapeake 
&  Ohio  R.  R.,  at  Richmond.  Va..  the  com- 
pany has  decided  to  proceed  with  the  im- 
provements outlined  for  that  road  and  its 
subsidiary,  the  Hocking  Valley  Road,  several 
months  ago.  The  plan  contemplates  an  ex- 
penditure of  $-500,000  on  the  Hocking  Valley's 
dock  property,  just  north  of  the  east  approach 
of  the  Cherry  bridge,  in  Toledo ;  enlarge- 
ment of  the  local  yards  and  terminal  facili- 
ties; double  tracking  of  the  entire  road  be- 
tween Toledo  and  Columbus,  and  the  ex- 
penditure of  hundreds  of  thousands  of  dol- 
lars on  yards  and  terminals  in  Columbus.  It 
is  further  planned  to  build  a  connecting  link 
for  the  Hocking  Valley  and  the  Chesapeake 
&  Ohio  near  the  Ohio  river.  The  proposed 
improvements  of  most  importance  to  Toledo 
will  be  the  construction  of  a  new  concrete 
dock,  after  the  manner  of  the  C.,  H.  &  D. 
docks,  above  Fassett   St,  bridge. 

Oklahoma. 

The  Kansas,  Oklahoma  &  Panama  R.  R.  Co., 
incorporated  late  in  January,  has  completed 
surveys  for  its  projected  lines.  The  com- 
pany proposes  the  construction  of  two  lines, 
one  starting  in  Beaver  or  Harper  county, 
Okla.,  and  running  southwest  to  a  point  on 
the  Texas  line  in  Love  county,  the  other 
starting  in  Beckham,  Washita  or  Kiowa  coun- 
ty and  running  east  to  Oklahoma  City.  Moore 
&  McClure,  Oklahoma  City,  Okla..  are  the  en- 
gineers and  Richard  W.  Rulifin,  Hamilton,  O., 
is   President. 

The  Fort  Smith  &  Western  R.  R.,  W.  M. 
Bushnell,  General  Manager.  Fort  Smith,  Ark., 
will  shortly  take  out  a  state  charter  in  Okla- 
homa for  the  purpose  of  building  a  line  south- 
west from  EI  Reno,  the  present  western 
terminus,  to  a  connection  with  the  Kansas 
City,  Mexico  &  Orient  R.  R.,  near  the  Red 
River. 

St.  Louis  parties  are  reported  to  have  of- 
fered to  finance  the  project  for  the  construc- 
tion of  a  railroad  northwest  from  Chickasha, 
west  to  Anadarko  and  Weatherford,  and 
thence  northwest  to  Woodward  to  a  connec- 
tion with  the  Panhandle  Division  of  the  San- 
ta Fe  system.  It  is  reported  that  work  on  the 
permanent  survey  will  be  resumed  at  once. 
This  is  the  project  promoted  by  Maj.  James 
Gordon,  of  .Atlanta,  Ga. 

The  committee  recently  appointed  at  a  mass 


meeting,  held  at  Pawhuska,  Okla..  has  col- 
lected enough  money  to  defray  the  expenses 
of  making  a  preliminary  survey  and  esti- 
mate of  changing  the  Missouri.  Kansas  & 
Texas  R.  R.  from  Wynona  to  Okesa.  The 
surveyors  will  be  put  In  the   field  at  once. 

Oregon. 

Surveys  have  been  completed  and  the  engi- 
neers are  working  up  their  estimates  for  the 
proposed  line  of  the  Pacific  Great  Western 
Ry.  Co.,  from  Eugene  to  Maplcton,  Ore.  R. 
B'  Hunt,  14  East  8th  St.,  Eugene,  Ore.,  is 
Chief    Engineer. 

The  Metolius  &  Prineville  R.  R.  Co.  has 
filed  its  articles  of  incorporation  and  proposes 
to  build  a  railroad  to  connect  Metolius  and 
Prineville.  The  capital  stock  is  $50,000  and 
the  principal  office  is  at  Portland.  The  in- 
corporators are  Harrison  Allen,  of  Salem, 
Ore.,  G.  C.  Frisbie  and  E.  McCulloch. 

The  Oregon-Washington  Railroad  &  Navi- 
gation Co.  has  placed  an  order  with  the  Lewis 
River  Ties  &  Lumber  Mills  association,  for  a 
large  amount  of  ties.  Deliveries  will  begin 
this  month  and  will  extend  over  a  period  of 
five  months.  Shipments  will  all  be  made  by 
rail  from  Ridgefield,  Wash.  The  ties  are  all 
to  be  used  on  the  lines  of  the  O.-W.  R.  &  N. 
in  Eastern  Oregon.  The  tie  contract  is  re- 
ported to  amount  to  about  $300,000. 

The  Portland  Railway.  Light  &  Power  Co., 
Portland,  is  reported  to  have  received  bids  for 
the  construction  of  the  upper  power  plant  on 
the  Clackamas  River.  The  company  is  also 
making  preparations  for  the  construction  of 
its  new  car  shops  in  southeastern  Portland  and 
the  steel  power  transmission  towers  along  the 
Estacada  line.  The  completion  of  these  proj- 
ects will  mean  the  expenditure  of  several  hun- 
dred thousands  of  dollars. 

The  construction  of  a  railroad  from  Madras 
to  Prineville  is  now  under  consideration  and 
steps  are  being  taken  to  incorporate  a  com- 
pany for  this  purpose.  The  promoters  of  the 
line  are  F.  S.  Forrest  and  George  Nelson,  of- 
."cials  of  the  Inland  Empire  Development  Co., 
of  Portland,  Ore.  Mr.  Forrest  was  formerly 
chief  engineer  of  the  North  Bank  road  and 
after  severing  his  connections  with  tha't  road 
joined  forces  with  V.  D.  Williamson,  one  of 
the  original  promoters  of  the  Oregon  Trunk 
Line.  They  now  control  the  townsite  of  Me- 
tolius and  have  under  the  title  of  the  Inland 
Empire  Development  Co.  large  real  estate 
holdings  all  through  the  country  that  is  being 
tapped  by  the  Oregon  Trunk  and  which  would 
be  reached  by  a   Prineville  branch. 

Right  of  way  agents  of  the  Oregon  Trunk 
Ry.,  Ralph  Budd,  Chief  Engineer,  Portland, 
Ore.,  have  served  notices  on  property  owners 
in  Klamath  Falls  for  rights  of  way  through 
the  reservation.  The  road  will  run  south  from 
Crescent  to  the  east  side  of  Agency  Lake  and 
then  cross  the  straits  between  Agency  and  Up- 
per Klamath  Lakes  and,  after  running  south 
along  Short  creek  for  a  few  miles,  will  turn 
west  along  the  Dead  Indian  road  to  Med- 
ford.  The  serving  of  the  notices  indicates  that 
work  on  the  construction  of  the  road  will  be- 
gin this  spring. 

City  Council  of  Salem.  Ore.,  has  granted 
a  .35-year  franchise  to  the  Salem.  Falls  City 
&  Western  R.  R.  Co.  By  terms  of  the  agree- 
ment the  company  is  obliged  to  have  the  line 
completed  within  two  years,  and  work  upon 
it  will  likely  begin  at  once.  The  council- 
men  as  a  whole  favored  the  road  at  any  cost, 
believing  that  it  means  considerable  to  the 
business    interests   of   Salem. 

We  are  advised  that  the  Grants  Pass  & 
Rogue  River  R.  R.  is  now  in  active  building 
operation.  The  line  is  to  lie  built  a  distance 
of  30  miles  through  the  .-Xpplegatc  anr|^  Wil- 
liams valleys,  with  the  Josephine  County 
Caves  a<  a  terminal.  The  lino  h.is  traffic  ar- 
rangement with  the  Southern  Pacific  and  has 
formed  a  junction  with  that  line.  .\.  D. 
Bowen.  408  Spalding  Bldg..  Portland.  Ore.,  is 
president  and  general  manager. 
Pennsylvania. 

The  Philadelphia  &-  Rcadint,'  Ry.  is  building 
a  coaling  station  at  its  nev/  $1,000,000  yard 
at   Port  Clinton.       I1   will  l.i;  double  track,  of 


concrete,  steel  and  wood  construction,  250  ft. 
in  length  and  have  bins  for  coal  and  sand. 
There  will  be  32  chutes  for  coaling  the  en- 
gines. The  contracts  for  the  engine  house, 
car  shop  and  other  buildings  at  St.  Clair  will 
be  awarded   in  the  spring. 

The  West  Penn.  Rys.  Co..  Pittsburg,  Pa.,  is 
reported  to  be  planning  to  expend  a  large  sum 
for  extensions  and  improvements.  These,  it  is 
understood,  include  the  laying  of  50  miles  of 
new  track  and  the  building  of  a  number  of 
new  power-houses. 

Grading  work  has  been  started  on  the  dou- 
ble tracking  of  the  Pittsburg,  Harmony,  But- 
ler &  New  Castle  Ry.  (electric),  Pittsburg, 
Pa.,  between  the  latter  city  and  Bradfords- 
wood,  a  distance  of  12  miles. 

In  order  to  be  able  to  handle  available  busi- 
ness without  abrogating  the  trackage  arrange- 
ment with  it  which  the  New  York  Central  en- 
joys between  Karthaus  and  Avis  for  the  haul- 
ing of  coal  out  of  the  Clearfield  district,  the 
Pennsylvania's  Philadelphia  and  Erie  division 
is  to  be  provided  with  a  third  track. 

The  Pittsburg  &  Lake  Erie  R.  R.  Co.  is 
reported  to  be  contemplating  an  increase  of 
its  capital  stock  to  the  extent  of  $4,200,000, 
iTiaking  the  outstanding  stock  $25,200,000  and 
allowing  present  holders  rights  in  the  new  is- 
sue to  20  per  cent  of  their  holdings.  The 
rights  will  accrue  in  the  form  of  a  20  per 
cent   dividend   declaration. 

South  Carolina. 

The  managers  of  the  Greenville,  Spartan- 
burg and  Anderson  Interurban  Electric  Ry. 
have  authorized  the  letting  at  once  of  contract 
for  grading  from  Greenwood,  S.  C,  to  Green- 
ville and  locating  permanent  line  from  Green- 
ville to  Spartanbur.g,  preliminary  to  letting 
contract.  The  line  from  Greenwood  via  Green- 
ville to  Spartanburg  (about  90  miles)  will 
ultimately  go  to  Charlotte,  there  connecting 
with  the  lines  of  the  Piedmont  Traction 
Company,  covering  the  territory  from  Char- 
lotte to  Durham  via  Greensboro. 

Tennessee. 

The  Railroad  Committee  of  the  County 
Court  at  Memphis  has  reached  an  agreement 
with  the  Memphis  &  Rugby  Ry.  Co.,  mentioned 
in  our  last  issue  for  rights  of  way  for  an 
electric  railway  to  be  built  from  Chelsea  avenue 
and  Payne  street  northward  through  the 
county  to  the  land  of  the  proposed  residence 
subdivision  of  the  company.  The  incorporat- 
ors of  the  Memphis  &  Rugby  Co.  are  as  fol- 
lows :  E.  H.  Coapman,  Washington,  D.  C, 
Vice  President  and  General  Manager  of  the 
Southern  Railway  Co.,  Charles  T.  Doerr, 
Birmingham,  Ala.,  purchasing  agent  of  the 
Birmingham  street  railway;  Henry  Wetter, 
Luke  Seawell,  James  H.  Malone  and  W.  J. 
Francis. 

The  Fidelity  Investment  Co.  has  been  or- 
ganized at  Nashville,  Tenn.,  and  will  have  for 
its  object  the  development  of  interurban  rail- 
ways, power  projects  and  other  industrial  un- 
dertakings in  all  parts  of  the  country,  but 
particularly  the  South.  The  company  will,  it 
is  understood,  handle  every  detail,  from  pre- 
liminary organization,  through  financing  and 
construction  to  complete  operation,  of  the 
various  projects  which  it  undertakes.  .Among 
the  organizers  of  the  new  company  are  H.  H. 
Mayberry,  promoter  of  the  proposed  Nash- 
ville-Gallatin  Interurban  Ry..  Paul  Roberts, 
Judge  John  A.  Pitts,  J.  H.  Carpenter,  R.  A. 
Bailev,  Jr.,  George  M.  Ingram  and  F.  M. 
Smitli  of  Nashville  and  H.  U.  Wallace  and  E. 
F.  Whcaton  of  Chicago. 

Texas. 

President  Taft  has  approved  the  bill  author- 
izing the  Secretary  of  the  Interior  to  lease 
for  50  years  instead  of  for  ten  years  as  now 
provided,  electrical  power  generated  by  the 
Engle  dam  on  the  Rio  Grande.  This  makes 
possible  the  construction  of  about  100  miles 
of  electric  railway  in  the  valley  to  be  irrigated 
from  the  Engle  dam  in  the  New  Mexico  and 
from  the  greater  Texas  Rio  Grande  reclama- 
tion project,  the  power  for  the  line  to  be 
derived  from  the  waterfall  at  the  Engle  dam. 
This  line  is  to  extend   from  Engle,  N.  M.,  to 
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Sabenz,  Texas,  a  point  below  El  Paso,  and  is 
intended  to  form  the  connecting  link  between 
the  irrigated  farms  of  the  section  and  the 
railroads  at  El  Paso.  Richard  Burgess,  El 
Paso.   Te.xas,  is  reported  to  be  interested. 

The  Glenrose  &  Walnut  Springs  Ry.  Co., 
which  projects  a  line  for  Walnut  Springs  on 
the  Texas  Central  to  Fort  Worth,  via  Glen- 
rose, has  surveys  under  way.  T.  M.  Simpson 
is  the  chief  engineer  of  the  project  with  head- 
quarters at  Glenrose.  The  otTicers  of  the  com- 
pany are:  J.  H.  Farr.  president  and  general 
manager,  with  headquarters  at  Glenrose;  M. 
W.  Shalcr,  vice  president,  Utica,  N.  Y. ;  W. 
D.  Morton,  treasurer;  F.  E.  Johnson,  secre- 
tary ;  A.  L.  Sadler,  J.  A.  Rushing,  J.  M.  Gold- 
stein, W.  M.  Davis  and  J.  M.  Montgomery, 
directors. 

Advices  from  Waco  state  that  following 
the  recent  announcement  by  R.  S.  Lovett, 
head  of  the  Harriman  system,  that  the  line 
from  North  Te.xas  to  San  Antonio  would  be 
shortened,  the  opinion  is  general  that  the 
route  proposed  will  be  to  build  from  Ross,  11 
miles  above  Waco,  the  terminus  of  the  Hous- 
ton &  Texas  Central,  to  Rnnis,  connecting 
there  with  the  Texas  Midland  for  Paris, 
where  connection  would  be  made  with  the 
Frisco  for  St.  Louis ;  also  connecting  south  of 
Ennis  with  the  main  line  from  Corsicana 
to  Dallas.  Fort  Worth  and  Waxahachie.  From 
Waco  the  Sap  could  be  used  to  Flatonia  and 
the  Southern  PaciHc  to  San  .Antonio,  fur- 
nishing a  through  short  line. 

The  Fort  Worth.  Panhandle  &  Western  Ry., 
the  chief  promoter  of  which  is  Charles  E.  Mc- 
Sweeney.  of  Sweetwater,  is  reported  to  have 
been  promised  financial  aid  by  Texico,  Graham, 
Matador.  Throckmorton  and  other  West  Texas 
towns.  If  plans  for  this  line  mature,  the  track 
will  occupy  the  territory  directly  west  to  New 
Mexico  from  Fort  Worth. 

The  Burrs  Ferry,  Browndel  &  Chester  Ry. 
Co.  has  no  plans  for  the  immediate  construc- 
tion of  an  extension  to  Bushville.  Tex.  It 
was  previously  stated  that  the  company  was 
taking  steps  to  finance  the  proposition.  A.  A. 
Brooks,  Houston,  Tex.,  is  Auditor. 

Citizens  of  Simmons  City  have  started  to 
raise  a  bonus  of  $50,000  to  be  given  to  the 
first  railroad  building  through  that  place.  A 
bonus  of  $50,000  in  cash  was  posted  by  the 
late  Dr.   Simmons  some  time  ago. 

The  directors  of  the  MarshallS:  East  Texas 
Ry.  Co..  as  noted  in  our  issue  of  Feb.  22. 
have  authorized  a  bond  issue  of  $5,000,000. 
This  bond  issue  was  authorized  for  the  pur- 
pose of  making  extensions  and  reconstructing 
the  line  between  Marshall  and  Winnsboro.  No 
decision  has  been  reached  as  to  when  this 
work  will  be  undertaken.  A.  T.  Perkins.  401 
Locust  St.,  St.   Louis,  Mo.,  is  President. 

Reports  from  Brenham  state  that  J.  E. 
Carter,  promoter  of  the  proposed  railroad 
from  Brenham  to  some  point  north  of  this 
place,  has  succeeded  in  financing  the  proposed 
road  from  Sealy  to  Hico  via  Brentham.  to  in- 
clude the  Temple  Northwestern  R.  R.  from 
Temple  to  Gatesville.  It  is  stated  that  the 
contracts  for  financing  and  constructing  are 
now  in  the  hands  of  New  York  bankers  for 
final  disposition  pending  the  approval  of  ar- 
rangements by  the  Texas  railroad  commis- 
sion. 

A  meeting  is  to  be  held  at  Belton,  Tex.,  on 
March  21  and  22  by  the  representatives  of  the 
towns  along  the  proposed  route  of  the  Qua- 
nah,  Seyznour,  Dublin  and  Rockport  railroad, 
popularly  know-n  as  the  "Middle  Buster."  A 
committee  of  arrangement  has  been  appointed, 
consisting  of  W.  C.  Rylander,  E.  E.  Upshaw, 
Thomas  Yarrell.  Jr.,  Robert  James  and  C.  W. 
Meyer,  all  of  Belton. 

The  first  block  of  the  projected  line  of  the 
American  Rys.  Co.,  from  Vernon.  Tex.,  to 
Hoover,  a  distance  of  165  miles,  has  been  sur- 
veyed and  finally  located  and  construction 
work  will  be  started  in  the  early  summer. 
The  construction  of  this  line  will  require  a 
large  amount  of  earth  excavation,  a  small 
amount  of  rock  excavation,  seven  or  eight 
bridges,  a  small  amount  of  wooden  trestle 
work  and  some  concrete  masonry.  The  bridges 
over    the    Pease    River,   Red    River      and    the 


North  fork  of  the  Red  River  will  be  large 
ones.  Maj.  Geo.  W.  Angle.  New  York  City, 
is   Chief   Engineer. 

Utah. 

The  Salt  Lake  &  Utah  Intcrurban  R.  R.  Co., 
organized  last  sunnner  by  Simon  Bimiberger. 
Salt  Lake  City,  and  others,  has  started  sur- 
veys in  the  northern  section  of  Utah  county. 
The  company  proposes  the  construction  of  a 
line  from  Salt  Lake  City  to  Payson.  Practical- 
ly all  right  of  way  has  been  secured  and  it  is 
said  that  construction  work  will  be  started  as 
soon  as  the  linal  survevs  are  completed. 

The  Utah  Light  &  Ry.  Co..  Wm.  Ashton. 
Construction  Engineer',  Salt  Lake  City,  has 
planned  for  the  expenditure  of  $1,500,000  in 
track  extensions,  new  substations,  new  power 
transmission  lines,  and  other  improvements 
the    coming    season. 

The  Eastern  Utah  R.  R.  Co.  has  been  in- 
corporated with  a  capital  stock  of  $500,000  and 
proposes  to  construct  a  CO-milc  railroad  in 
Eastern  Utah.  Of  the  capital  stock  10  pur 
cent  is  paid  in  by  the  transfer  to  the  company 
of  certain  property  purchased  by  it  for  right 
of  way,  terminal  and  other  necessary  usages 
of  a  railroad  and  certain  property  deeded  by 
Edgar  Thayn  and  others  to  the  Denver  & 
Rio  Grande  R.  R.  Co.  Part  of  the  route  se- 
lected is  said  to  follow  closely  the  survey 
made  many  years  ago  by  the  Rio  Grande 
Western  for  the  Salina  cutoff.  The  Rio 
Grande  Western  Co.  did  no  little  work  in  the 
grading  of  that  part  of  the  proposed  line,  but 
finally  .abandoned  the  work.  The  officers  of 
the  company  are  Henry  Wade,  Price,  Utah, 
President;  Orange  Seely.  Castle  Date,  Utah, 
Vice  President :  Si.  V.  Maloney,  Price,  Utah, 
Secretary,  and  I.  R.  Parsons,  Price,  Utah, 
Treasurer. 

It  is  reported  that  the  Salt  Lake  &  Ogden 
Ry.  is  contemplating  the  construction  of 
double  track  from  Salt  I.^ke  Citv  to  the 
Lagoon  at  Farmington  this  summer,  at  a  cost 
of  about  $150,000.  E.  A.  Vail.  Salt  Lake 
City,  is  chief  engineer. 

Vermont. 

The  Rutland  Railway.  Light  &  Power  Co.. 
Rutland,  Vt.,  is  planning  to  have  work  started 
in  the  spring  on  its  extension  to  Poultney  and 
Granville. 

The  recent  acquirement  by  the  Boston  & 
Maine  R.  R..  of  a  half  interest  in  the  Rutland 
R.  R..  will  probably  mean  that  extensive  im- 
provements will  be  made  to  the  latter  road. 

Virginia. 

The  Southern  Ry.,  D.  W.  Lum,  Chief  En- 
gineer. Washington,  D.  C.  has  placed  an  or- 
der for  25.000  tons  of  rails  to  be  used  in  con- 
struction  along  the   line. 

The  survey  of  the  proposed  Roanoke  &  Mt. 
Airy  R.  R.  on  March  1  had  been  completed 
within  12  miles  of  Floyd  Courthouse.  The 
line  as  now  located  gives  a  grade  of  less  than 
one  and  a  half  and  only  20  miles  is  covered 
from  Roanoke  city  to  the  top  of  the  Blue 
Ridge  mountains  to  reach  an  altitude  of  2,- 
(iOO   feet. 

Stockholders  of  the  Virginia  Railway  & 
Power  Co.,  Wm.  Northrop.  President,  Rich- 
mond. Va..  will  vote  on  March  14  on  author- 
izing a  mortgage  supplemental  to  that  secur- 
ing an  authorized  issue  of  $15,000,000  first  and 
refunding  mortgage  bonds;  to  refund  certain 
other  bonds  secured  by  underlying  mortgage 
liens  mentioned  in  the  first  and  refunding 
mortgage,  and  to  authorize  the  sale  of  $2,000,- 
000  first  and  refunding  mortgage  bonds,  being 
a  part  of  the  bonds  reserved  for  refunding 
and  retiring  underlying  bonds  and  for  im- 
provements, additions  and  extensions  and  oth- 
er   corporate   purposes. 

The  directors  of  the  Norfolk  &  Southern 
Ry.  Co.,  have  approved  a  proposition  to  in- 
crease the  capital  stock  of  the  road  from 
$12,flOO,000  to  $.15,000,000. 

Washington. 

®The  Oregon-Washington  Railroad  &  Navi- 
.gation  Co.,  F.  L.  Pitman,  chief  engineer  of  the 
:W  district.  Spokane,  Wash.,  on  Feb.  23  let 
contracts  calling  for  approximately  $4,000,000 
worth    of   work   on   the   construction   of  40% 


miles  of  new  line  of  the  North  Coast  R.  R 
between  Spokane,  Wash.,  and  Ayer  Junction 
on  the  Snake  River.  According  to  the  con- 
tracts the  work  will  all  have  to  be  completed 
in  18  months  and  some  of  it  in  less  time  than 
th.it.  Because  of  the  exceptionally  difficuli 
construction  work  the  40%  miles  of  line  was 
divided  into  sections,  and  the  contractors  bid 
on  each  section.  The  40%  miles  of  construc- 
lion  work  starts  at  Marengo,  wliere  the  new 
line  will  cross  the  main  line  of  the  Chicago. 
Milwaukee  &  Puget  Sound  tracks,  and  goes 
southwest  to  Ayer  Junction.  The  sections 
were  numbered  upwards  toward  Ayer.  The 
contracts  were  awarded  as  follows :  Section 
1,  embracing  8  miles  of  roadbed;  section  2. 
embracing  14%  miles  of  roadbed,  to  G.  .A. 
Carlson  &  Co.  of  .Spokane.  The  work  on 
these  two  sections  will  amount  to  $1,400,000. 
.Section  3,  embracing  3%  miles  of  roadbed,  W. 
1,.  Trible,  Spokane,  amounting  to  $275,000. 
.Section  4,  embracing  7  miles  of  roadbed, 
which  will  occupy  the  Palouse  canyon,  where 
the  construction  is  exceptionally  difficult,  was 
let  to  the  Eschbach-Bruce  Co.  of  North  Ya- 
kima, its  work  costing  close  to  $1,500,000. 
.Section  5  also  embraces  the  cost  of  the  bridge 
over  the  Snake  River,  which  will  be  the  high- 
est railroad  bridge  over  any  river  in  the  Lhiit- 
ed  States.  It  will  be  4.070'ft.  long  and  275  ft. 
over  the  surface  of  the  water.  The  bridge 
will  be  approached  by  two  steel  viaducts,  the 
one  on  the  north  side  having  a  length  of  2,2CO 
ft.  and  that  on  the  south  side  400  ft.,  leaving 
the  bridge  proper  1..320  ft.  This  will  be  sup- 
ported by  five  steel  towers  on  concrete  piers. 
The  structure  is  to  cost  $625,000,  of  which 
$350,000  will  be  required  for  the  spans  and 
$270,000  for  the  steel  approaches.  Section  5. 
embracing  7%  miles,  w-as  awarded  to  George 
Chew  of  Spokane  for  about  $1,000,000.  The 
above  figures  include  the  cost  of  the  five  steel 
bridges,  which  will  be  built  in  the  40%  milc'i. 
but  not  by  the  contractors  executing  the  road- 
lied  work.  The  contracts  only  call  for  the 
])reparing  of  the  roadbed.  There  will  be  nine 
tunnels  in  the  distance.  The  bridges  and  tun- 
nels will  be  constructed  in  the  following  sec- 
tions :  Two  tunnels  and  two  bridges  in  sec- 
tions 1  and  2.  one  bridge  and  one  tunnel  in  sec- 
tion 3.  five  tunnels  and  one  bridge  in  section 
4,  one  tunnel  and  one  bridge  in  section  5.  The 
Eschbach-Bruce  Co.  has  the  most  difficult  sec- 
tion to  build,  for  tlie  roadbed  to  be  construct- 
ed is  nearly  all  in  the  Palouse  canyon,  a  sheer 
precipice,  rugged  in  character,  from  200  ft.  to 
600  ft.  in  depth.  The  road  will  follow  the 
canyon  through  rock-ribbed  tunnels  and  along 
high  precipices.  The  track  in  some  instances 
will  be  supported  by  steel  viaducts  spanning 
the  distance  from  tunnel  to  tunnel  or  extend- 
ing from  one  side  of  the  main  gorge  to  the 
other,  with  hundreds  of  feet  from  the  water 
surface  to  the  railroad  bridge  above.  The 
tunnels  through  this  distance  will  vary  from 
800  to  1.800  ft.  in  length.  The  road  will  cross 
directly  over  the  brink  of  the  Palouse  falls. 
When  completed  the  Spokane  and  .Ayer  Junc- 
tion connection  with  the  present  line  of  the 
O.-W.  R.  &  N.  will  shorten  the  rail  distance 
of  the  Harriman  system  between  Spokane  and 
Portland  by  54  miles.  It  w-ill  also  greatly  re- 
duce the  grade  and  curvature.  Bids  are  now 
lieing  received  by  the  local  officers  of  the  Har- 
riman system  for  the  construction  of  the  road- 
bed between  Cheney  and  Spokane.  18  miles. 
This  will  bring  about  more  railroad  construc- 
tion through  Marshall  canyon,  which  will  re- 
quire a  large  expenditure  of  money,  for  the 
new  road  has  to  move  the  Northern  Pacific 
*r;icks  and  pay  all  expenses  for  changes- 

The  Tacoma  Ry.  &  Power  Co..  L.  H.  Bean, 
General  Manager.  Tacoma,  has  an  application 
before  the  city  council  of  that  city  for  a  fran- 
chise to  build  a  street  railway  line  to  Bis- 
marck. 

The  Spokane  &  Inland  Empire  R.  R.  Co.. 
Terminal  Bldg..  Spokane.  Wash.,  will  have 
work  started  early  this  spring  on  two  miles  of 
extensions  out  North  Howard  St.,  Post  St. 
and   Cable  Addition. 

.\dvices  from  Hoquiam,  Wash,  state  that 
grade  of  the  Oregon  &  Washington  road, 
between    Hoquiam    and    .^berdee^,    Wash.,    is 
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/well  under  way  and  tliat  the  trestle  has  been 
constructed  across  Fry  creek,  and  all  smaller 
f-  creeks  have  been   bridged. 
E        Engineering    corps    of    the    Chicago,    Mil- 
>     waukee   &   Puget   Sound   Ry.   Co.   is   reported 
to   be   laying   out   a   line    from   the   main   line 
at  Ranier,  Wash.,   to  the   Union   Mills,   below 
Lacey.  and   it  is   rumored   that  later  the  line 
will   terminate   at   Olympia.     The   preliminary 
survey   of  the   line,    which    will  be   about   five 
miles   long,    connecting   with   the   line    owned 
by   the  mill   company   on   the   chores  of  Long 
lake,   has  been   finished   and   <-finst ruction   will 
start  in  the  near  future. 

Wisconsin. 

Tlie  La  Crosse  S:  Suutheastci n  Ry.  has  com- 
pleted preliminary  surveys  for  its  projected  lU 
mile  line  to  Veroqua  and  to  Retreat.  The 
capital  for  construction  is  now  being  secured 
and  construction  contracts  will  lie  let  in  May 
or  June.  A.  E.  Rau,  Sparta.  \Vi<.,  is  chief  en- 
gineer. 

Wyoming. 

®W.  D.  Lovell  and  E.  C.  Bowman  of 
Minneapolis,  Minn.,  have  been  awarded  the 
contract  by  the  Sheridan.  Street  Ry.  &  Electric 
Co..  for  constructing  the  grade  for  the  project- 
ed street  railway  systein  from  the  city  limits  of 
Sheridan,  Wyo.,  to  Fort  Mackenzie.  '  The  con- 
tract calls  for  constructing  the  grade  for  about 
3%  miles  of  line.  Grading  material  and  lum- 
ber have  already  been  ordered  and  Mr.  Bow- 
man is  now  in  Slieridan  to  superintend  the 
work.  A  trestle  bridge,  300  ft.  long  and  35 
ft.  high  will  be  built  over  the  Glenn  Draw 
and  a  3-span  bridge  will  be  required  over 
Soldier  Creek. 

The  Laramie.  Hahn"s  Peak  &  Pacific  R.  R., 
R.  D.  Stewart,  Chief  Engineer,  Laramie,  Wyo., 
is  reported  to  have  financed  its  project  for  ex- 
tending its  line  from  Fox  Park.  Wyo.,  across 
northwestern  Colorado  into  eastern  Utah,  ter- 
minating in  the  asphaltum  beds  of  Wasatch 
county.  The  road  at  present  runs  55  miles 
southwest  of  Laramie,  where  it  connects  with 
the  Union  Pacific,  to  a  point  near  the  Colo- 
rado-Wyoming line.  Surveys  have  been  made 
to  extend  it  down  the  Elk  River  valley  into 
Steamboat  Springs,  the  present  terminal  of 
the  Mofifat  road,  thence  west  to  Rangely,  from 
where  one  branch  will  cut  through  the  heart 
of  Uintah  and  Wasatch  counties  towards  Salt 
Lake,  and  the  other  will  run  soutli  to  Grand 
Junction  to  connect  with  the  Colorado  Mid- 
land and  Denver  &  Rio  Grande  systems.  Land 
estimated  to  contain  250,000,1  iiiO  'tons  of  coal 
is  controlled  by  the  men  behind  the  Laramie, 
Hahn's    Peak    &•    Pacific    R.    R..   and   arrange- 

Iments  for  the  sale  of  $8,500,000  of  securities 
to  provide  funds  for  construction  work  have 
been  made.     In  addition  to  this  .imount,  $10,- 


OOd.niin   is    said    to    have   l)een    raised   in    Bos- 
ton. 

Canada. 

®The  Superior  Construct  inn  Co..  Sault  Ste. 
Marie.  Ont.,  has  the  contract  for  constructing 
45  miles  of  line  for  the  Manitoulin  &  North 
Shore  Ry.,  R.  S.  McCormick,  chief  engineer, 
Sault  Ste.  Marie,  Ont.  This  contract  was  let 
on  Feb.  3  and  amoimts  to  alxnit  $1,500,000. 

The  city  of  Regina,  Sask.,  has  awarded  the 
contract  for  the  cars  for  its  municipal  street 
railway  to  a  Montreal  firm.  The  cars  will 
be    manufactured    in    England. 

The  Grand  Trunk  Pacilic  Ry..  B.  1!.  Keliher. 
Chief  Engineer,  Winnipeg,  Man.,  is  to  build 
a  branch  line  from  Hartc  to  Brandon.  Man., 
30  miles.  The  terms  which  the  railway  has 
accepted  are  that  the  Government  shall  con- 
tribute $6,400  a  mile  for  the  30  miles  of  the 
road's  construction,  and  25  per  cent  of  the 
cost  of  building  a  bridge  across  the  .^ssini- 
boine  river.  The  railway  company's  estimate 
of  the  bridge's  cost  is  $200,000. 

The  Canadian  Northern  R.  R.  has  made 
application  to  the  Dominion  Board  of  Rail- 
way Commissioners  for  approval  of  the  plans 
for  its  line  running  through  North  Toronto 
immediately  north  of  the  C.  P.  R.  The  C.  P. 
R.  opposed  the  application,  as  it  is  claimed  the 
C.  N.  R.  wishes  to  cross  property  purchased  by 
the  C.  P.  R.  and  which  it  shows  by  a  plan  to 
be  intended  as  a  railway  yard. 

A  report  received  by  the  House  of  Com- 
mons from  the  Dominion  Minister  of  Rail- 
ways shows  that  up  to  Dec.  31  last  a  total  of 
$89,553,740  had  been  spent  on  the  National 
Transcontinental  Ry.  construction.  It  is  esti- 
mated that  it  will  take  $55,785,999  more  to 
complete  the  road  between  Winnipeg  and 
Moncton  The  total  mileage  of  track  laid  is 
L236. 

The  Town  Council  of  Selkirk,  Man.,  has 
reached  an  agreement  with  the  Winnipeg,  Sel- 
kirk &  Lake  Winnipeg  Ry.  (electric)  by  which 
the  railway  line  will  be  extended  from  Eve- 
line St.  into  Red  River  park.  .Active  work 
upon  the  railway  bridge  over  the  west  slough 
will,  it  is  announced  by  Supt.  (j.  Pettingill,  of 
Selkirk,  of  the  W.  S.  and  L.  W.,  begin  at  once, 
and  the  entire  extension  will  be  completed  in 
the    early    spring. 

The  Canadian  Pacific  Ry.  is  reported  to 
liave  placed  orders  for  about  $3,300,000  worth 
I  if  rails,  100,000  tons  going  t"  the  Consolidat- 
ed Lake  Superior  Company  .-ind  about  10,0il(i 
tons  to  the  Dominion  Steel  Co. 

The  House  of  Commons  Railway  Committee 
has  reported  with  some  minor  amendments 
the  bill  chartering  the  Lake  Erie  &  Northern 
Ry.  Co.,  with  power  to  build  from  Port  Dover 
to  Sinicoe.  Waterford,  Brantford,  Paris,  Gait 
and  .\yr,  and  to  operate  a  steanisliip  and  col- 


lier line  across  Lake  Erie.  Lloyd  Harris,  M. 
P.   for  Brantford,  had  charge  of  the  bill. 

The  Council  of  St.  Vital,  a  suburb  of  Win- 
nipeg, has  granted  the  Manitoba  Rural  Rys. 
Co.,  Winnipeg,  permission  to  run  an  electric 
line  through  the  municipality.  This  agree- 
ment, which  was  placed  before  the  council 
about  a  month  ago,  calls  for  the  construction 
of  electric  railways  through  the  municipality 
from  Winnipeg  and  St.  Boniface  southward 
on  both  sides  of  the  river.  These  lines  as  to 
be  carried  through  to  the  southern  boundary 
of  the  municipality,  and  as  soon  as  possible 
they  are  to  be  extended  through  the  adjoin- 
ing municipalities  and  on  to  Emerson.  Con- 
struction is  to  start  at  once  and  a  section  of 
the   line   is   to  be  in   operation   within  a  year. 

It  is  now  semi-ofiicially  announced  that  the 
Transcontinental  Ry.  will  be  opened  from 
Levis  to  Moncton  by  July,  1912.  The  key  of 
the  situation  is  in  the  completion  of  the  Davis 
section,  a  very  difficult  piece  of  work  extend- 
ing for  200  miles  from  the  Chaudiere  to  the 
New  Brunswick  boundary  line.  The  delay 
has  been  caused  by  the  great  amount  of  filling 
on  the  eastern  end  of  the  contract,  but  the 
bridge  work  will  be  in  an  advanced  state  next 
summer. 

Announcement  has  been  made  at  the  offices 
of  the  Canadian  Northern  Ry.,  at  Toronto, 
that  construction  work  has  commenced  on  the 
Vancouver  Island  section  of  the  Canadian 
Northern  railway's  Pacific  division.  The 
new  line  will  extend  from  Victoria  to  Al- 
lierni.  and  form  the  final  link  of  the  C.  N.  R.'s 
transcontinental  system.  The  right-of-way 
runs  southwest  from  Victoria  to  Redder  Bay, 
then  north  through  the  practically  untouched 
timber  and  mineral  districts  of  Malahat,  Cow- 
ichan  Lake  and  Alberni.  It  was  also  stated 
that  all  sections  of  the  Canadian  Northern  Pa- 
cific division  would  be  under  contract  within 
three  years'  time. 

.\dvices  from  Niagara  Falls,  Ont.,  state 
that  the  Port  Colborne  branch  of  the  Niagara. 
St.  Catharines  &  Toronto  Ry.  is  now  open 
and  cars  are  making  trips  on  the  line  on 
schedule.  The  new  branch  is  about  9  miles 
long. 

Advices  from  Medicine  Hat.  Can.,  state 
that  the  following  improvements  have  been 
outlined  by  officials  of  the  Canadian  Pacific 
Rv.  for  that  city:  llO-ft.  extension  to  Medi- 
cine Hat  station,  $29,000;  double  tracked  steel 
bridge,  $314,000 ;  extension  to  switching  yards, 
$00,000 ;  new  boilers  in  machine  shops, 
$11,400;  new  station  at  Redcliflf,  $.5,000;  3,000- 
ft.  passing  trackage.  3.3  miles  west  of  city, 
$5,000;  gas  connection  and  light  for  Dun- 
more  vard  and  fencing  of  terminals,  $6,000. 
Total.  $430,400.  R.  C.  Harris,  Medicine  Hat, 
.\lta..  is   resident   engineer. 


ROADS.     STREETS    AND     PAVEMENTS 


Alabama. 

J"!  he  city  council  of  P.irniingli.ini,  .\la..  has 
let  the  contract  for  the  paving  of  .\venue  F, 
from  18th  to  27th  Sts.,  with  liitulithic,  to  the 
Southern   Bitulithic  Co. 

Advices  from  Wetumpka.  .\la.,  state  that 
the  road  surveyors  have  surveyed  the  road 
from  Tallassec  to  Elmore  station,  and  work- 
has  been  stopped  for  the  present.  The  bond 
election    for  good   roads  was   held    Feb.   20. 

California. 

City  Trustees  W.  H.  Baldnge.  F.  H.  Chapin 
and  W.  N.  Bradbury.  Escondido,  Cal.,  have 
been  named  as  a  committee  of  the  board  to 
make  an  investigation  as  to  what  streets 
should  be  included  in  a  general  improvement 
proposition,  including  grading,  sidewalking 
and  curbing,  and  in  some  instances,  paving. 

Reports  from  Santa  Barbara,  Cal.,  state 
that  the  county  surveyor  is  surveying  the  pro- 
posed route  of  the  upper  Carpinteria  valley 
road.  This  road  is  to  he  constructed  this 
^'imnicr. 


The  state  sen;ite  at  .'^acralnento.  Cal.,  has 
passed  a  bill  providing  for  the  construction 
of  a  scenic  highway,  costing  $25,<t(10,  from 
Jackson  in  .Amador  county  to  Junction  in 
Mono  county,  to  connect  willi  (he  Lake  Tahoc 
hi.ghway. 

District  of  Columbia. 

Rei)resentati\  e  Burleson,  ol  Texas,  ur.gcs 
that  the  house  of  representatives.  Washing- 
ton. D.  C.  agree  to  a  senate  aniendnient  to 
the  district  appropriation  authorizing  the 
building  of  a  inmiicipal  asphalt  pl.iiit  at  a 
cost    of    $50,00(1. 

Georgia. 

.At  a  recent  mass  meeting  of  citizens  of 
Franklin  county,  Carnesville,  Ga.,  a  resolu- 
tion was  passed  requesting  the  ordinary  of 
that  county  to  call  ;in  election  on  an  issuance 
of  $50,00rr  in   bonds   for   so,,d   roads. 

Idaho. 

The  city  council  oi  Coeur  d'.Mene,  Idaho. 
plans    the    construction    of    ]).-ivement    on    the 


following  streets:  Sherman,  from  Seventh 
to  Twelfth;  Fourth,  from  Coeur  d'.Alene  to 
Summit;  Lakeside,  from  Second  to  Fourth; 
Third,  from  Lakeside  to  Coeur  d'.Alene :  Gar- 
den, from  Second  to  Lincoln  Way ;  a  part 
of  Lincoln  Way.  and  all  of  Park  Drive. 

Illinois. 

•J-B'iK  will  li':-  received  until  11  a.  in.,  Marcli 
15.  l)y  lioard  of  Local  improvements.  Chicago, 
111-,  for  the  construction  of  23  street  improve- 
inems.  Charles  .\.  V.  Standish  is  Secy,  of 
the  Board. 

4«Hids  will  be  received  until  8  p.  m..  March 
14,  by  Board  of  Local  Iinprovements,  Upper 
.\ltow.  111.,  for  the  grading,  curbing  and  .gut- 
tering, drainin.g,  pavin.g  and  improving  of  the 
roadway  of  Brown  St.  The  work  includes 
the  followin.g  approximate  (luantities:  19.615 
sq.  yds.  \itrified  brick  pavement  on  4-in.  con- 
crete base  and  2-in.  sand  cushion  and  12,748 
lin.  ft.  of  concrete  curli  and  gutter.  L.  L. 
Yerkcs  is  Secy,  of  the  Bo;ird.  B.  B.  Stake- 
miller,  302  Commercial  Bld.g.,  Alton,  111.  is 
Engineer. 


•i'  indicates  work  now  open  for  bids.    ?  indicates  a  contract  let  recently. 
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The  Board  of  Local  Improvements  of  Glen- 
coe.  III.,  Granville  D.  Hall,  Secretary,  is  con- 
sidering a  large  amount  of  macadam  work 
for  the  coming  season.  Public  hearing  was 
held  on  March  7.  on  a  local  improvement,  the 
estimated  cost  of  which  is  $Ui!',()00.  The  de- 
tailed estimate  of  this  work  is  as  follows:  (>P.- 
750  si|.  yds.  of  three  course  macadam  pave- 
ment, average  thickness  !l^  ins.,  foundation 
courses  bonded  with  limestone  screenings  and 
the  top  course  bonded  with  '2  galls,  of  bitu- 
minous cement  per  square  yard,  the  remaining 
voids  filled  with  granite  chips,  at  $1.30  per 
sq.  yd.,  $!X\(iTi"i:  4().100  cu.  yds.  of  excavation, 
including  grading,  at  -lOc  per  cu.  yd.,  $18,440 : 
15,350  sq.  yds.  of  sod  for  edging,  at  2x  per 
sq.  yd.,  $3,837.50;  5,251  lin.  ft.  of  cement  con- 
crete combination  curb  and  gutter,  2  ft.  wide, 
set  on  (5  ins.  of  cinders,  at  70c  per  lin.  ft.,  $3,- 
675.70;  18,805  sq.  ft.  of  cement  concrete  side- 
walk approaches  4*^2  in.  average  thickness. 
laid  on  H  ins.  of  cinders,  at  18c  per  sq.  ft.. 
$3,401.10:  7,870  sq.  ft.  of  4-in.  tile  drain,  laid 
complete,  trenches  back-filled  with  cinders, 
$2,861:  7,910  lin.  ft.  of  (i-in.  tile  drain,  laid 
complete,  trenches  back-filled  with  cinders,  $2,- 
951.50;  18,565  lin.  ft.  of  8-in.  tile  drain,  laid 
complete,  $.0,183.75:  15,655  lin.  ft.  of  10-in. 
tile  drain,  laid  complete.  $8,610.25:  2,200  lin. 
ft.  of  r2-in.  tile  drain,  laid  complete,  $1,430: 
1,510  lin.  ft.  of  15-in,  tile  drain,  laid  complete. 
$1,28,3.50:  2,260  lin.  ft.  of  18-in.  tile  drain,  laid 
complete.  $2.691 :  1,050  lin.  ft.  of  24-in.  tile 
drain,  laid  complete,  $1,512.50:  101  manholes 
with  cast  iron  covers  and  rims,  laid  complete, 
at  $40  each,  $4,040:  117  catch  basins  with  cast 
iron  cover  and  rim,  complete,  at  $40  each. 
$4,680 :  10  cu.  yds.  of  Portland  cement  con- 
crete, at  $7  per  cu.  yd,,  $70;  606  lin.  ft.  of 
plank  headers,  set  complete,  at  20c  per  lineal 
foot,  $139.20:  .Adjusting  present  sidewalk  ap- 
proaches, manholes,  water  mains,  gate  boxes 
and  fire  hydrants,  $1,017.60 :  cost  of  making 
and  collecting  assessment,  $9,600.  Total,  $169,- 
600.  Another  extensive  piece  of  macadam 
work,  which  has  been  approved  at  public  hear- 
ings and  will  be  advertised  shortly,  calls  for 
the  improvement  of  Washington  ave.,  and 
other  streets.  Some  of  the  principal  items  in 
this  work  are  as  follows :  33.470  sq.  yds,  of  3- 
course  limestone  macadam,  average  thickness 
9%  ins.,  top  course  bonded  with  2  galls,  of 
bituminous  cement  per  square  yard,  the  re- 
maining voids  filled  with  granite  screenings,  at 
$1.-30  per  .sq.  yd..  $43,511  ;'"31.100  iin.  ft.  of  ce- 
ment concrete  gutter,  2  ft.  wide,  6  ins.  in 
depth,  laid  on  a  6-in.  cinder  foundation,  at 
50c  per  lin.  ft.,  $15,550;  22,640  cu.  yds.  of  ex- 
cavation, including  grading,  at  40c  per  cu.  vd,, 
$9,056. 

The  village  board  of  Silvis.  111.,  has  passed 
an  ordinance  providing  for  the  pavement  of 
First  Ave.,  from  the  western  village  limits 
at  Warner's  Crossing,  east  to  the  eastern 
limits  or  the  east  side  of  16th  St,  The  plans 
include  a  system  of  storm  drains.  The  total 
estimated  cost  of  the  improvement  is  $61,685, 

A  petition  has  been  circulated  in  the  town 
of  New  Boston,  111,,  to  present  to  the  town 
clerk,  for  him  to  submit  to  a  vote  at  the 
coming  .April  election,  a  proposition  to  build 
six  mdes  of  hard  road  under  the  state  law. 
The  road  specified  is  two  miles  north  of  town, 
extending  up  along  the  bay,  and  four  miles 
from    the   city   limits. 

The  board  of  local  improvements  of  Dixon. 
111.,  has  passed  resolutions  providing  for  the 
macadamizing  of  McKenney  St.,  in  North 
Dixon,  from  Crawford  Ave  to  Jefferson  .Ave, 

Indiana. 

•|«Bids  will  be  received  until  2  p.  m.,  March 
17,  by  Commissioners  of  Orange  county  at 
Paoli,  Ind,,  for  the  construction  of  gravel 
road  in  Paoli  township.  Alvin  B.  Ham  is 
auditor  of  the  county. 

^Bids  will  be  received  imtil  10  a,  m,,  March 
20.  by  Commissioners  of  Madison  county  at 
.-Anderson,  Ind.,  for  the  construction  of  seven 
gravel  roads  in  that  county.  William  T.  Rich- 
ards is  auditor. 

^Bids  will  be  received  until  1  p.  m.,  April 
4,  by  Board  of  County  Commissioners.  Mad- 
ison,   Ind.,    for    the    construction    of    a    road 


in  Madison  township.  .-Vnilrew  M.  Taff  is 
auditor  of  Jefferson  county. 

@The  board  of  county  commissioners  of 
Shelby  county,  Shclbyvillc.  Ind,,  aiid  the  board 
of  commissioners  of  Johnson  county,  Frank- 
lin, Ind,,  have  awarded  the  contract  for  the 
improvement  of  the  Ira  L.  Pritchard  road 
to  C.  W.  Folger  &  Co.,  of  Columbus,  Ind., 
for  $10,950.  Bids  were  also  received  from 
T.  H.  Gilbert  &  Son,  of  Morgan  county, 
$10,963,  and  R.  G.  Porter,  of  Edinburg, 
$10,962.  The  proposed  improvement  is  on 
the  road  between  Blue  River  township,  John- 
son county,  and   Jackson  township. 

©Wallace  &  Schlechty  of  i'ortland,  Ind., 
have  been  awarded  the  contract  by  the  board 
of  county  commissioners  at  Portland,  for  the 
construction  of  a  road  on  the  line  between 
Jay  and  Randolph  counties  for  $17,749.  Bids 
were  opened  March  1. 

®The  Schung-Mettler  Co..  has  been  award- 
ed the  contract  by  the  board  of  county  com- 
missioners at  Portland,  Ind,.  for  furnishing 
Jay  County  with  three  road  rollers  for  $540. 
W.  Lea  Smith  is  county  auditor.  Bids  were 
opened  Feb,  25. 

®The  California  Asphaltum  Sale  Agency, 
Railway  Exchange  Bldg.,  Chicago,  111.,  has 
been  awarded  the  contract  by  the  board  of 
inililic  works  of  Indianapolis,  Ind,,  for  fur- 
nishing asphalt  for  the  city  asphalt  plant  at 
$24  per  ton.     Bids  were  opened  Feb.  15. 

Iowa. 

•J»Bids  will  be  received  until  8  p.  m.,  March 
15  by  City  Council  of  Red  Oak,  la.,  for  ap- 
proximately 6,000  cu.  yds.  of  grading  in  cut; 
25,411  yds.  brick  block;  3,312  yds.  concrete  pav- 
ing ;  9",36S  ft,  curb  and  gutter;  6oo  ft,  of 
straight  curb,  Richard  Roberts  is  City  Clerk. 
Official  advertisement  w-ill  be  found  elsewhere 
in  this  issue. 

A  bill  has  been  introduced  in  the  house, 
Des  Moines,  Iowa,  providing  for  an  appro- 
priation of  $1.5,000  for  the  purpose  of  paving, 
curbing  and  building  sidewalks  on  the  main 
traveled  roads  from  the  depots  to  the  grounds 
of  the  state  hospitals  for  the  insane  at  Clar- 
inda,   Mount  Pleasant  and  Independence, 

The  city  council  of  New  Hampton.  Iowa, 
has  decided  to  put  in  a  large  amount  of  ce- 
ment paving  during  the  year.  A.  F,  Kem- 
man  is  cit.v  engineer. 

The  city  council  of  Red  Oak.  Iowa,  has 
passed  resolutions  of  necessity  providing  for 
the  paving  of  .38  blocks  of  city  streets  with 
brick.  The  paving  ordered  covers  three  blocks 
on  Prospect  St..  four  on  Valley,  two  on 
Boundary,  about  13  on  Eighth,  five  on  Fourth, 
one  on  Fifth,  four  on  Coolbaugh.  five  on 
Washington  Ave,,  and  one  on  First,  total 
of  about  .38  blocks.  Bids  for  the  work  will 
be   asked   in   a  short  time. 

The  city  council  of  Villisca,  Iowa,  has  de- 
cided to  construct  brick  pavement  in  the  city, 
amounting  to  16.505  sq.  yds,;  4.9.53  lin.  ft,, 
of  combined  curb  and  gutter,  and  1,195  lin. 
ft.  of  curb,  Geo.  B.  Sexton  is  city  clerk. 
Thos.   S.   DeLay,   Creston,  Iowa,   engineer. 

The  city  council  of  Colfax.  Iowa,  has  de- 
cided to  pave  20  blocks  of  streets  during 
the  present  year.  Bids  for  this  work  will  be 
received  at  once, 

Kansas. 

®The  contract  to  construct  the  new  sand- 
clay  road  through  the  sand  hills  in  North 
Hayes  township.  Kan,,  a  distance  of  six  miles, 
has  been  let  to  the  Wheeler  Construction 
Co..  of  Garden  City,  Kan.,  for  $3,590.  The 
road  will  run  along  the  section  just  a  mile 
south  of  the  Rice  county  line,  east  and  west 
across  the  township  and  connecting  with  the 
east  and  west  road  across  Walnut  township 
at  Thurber.  It  will  have  a  30-ft.  base  and 
a  20-ft.  top. 

Louisiana. 

The  Caddo  parish  authorities.  Shreveport, 
La,,  are  arran.ging  to  construct  a  road  to 
connect  with  the  De  Soto  road. 

Michigan. 

©Robert  Rick,  at  $12.6.34,  has  been  awarded 
the  contract  by  the  road  commissioners  of 
Menominee    county,    Menominee,    Mich.,    for 


the  construction  of  the  bay  shore  road.  The 
road  is  to  be  constructed  of  gravel  and  wilr 
be  seven  luiles  and  2,000  ft.  long.  K.  !?• 
Sawyer  is  county  engineer. 

®The  county  road  commission.  Bay  City. 
Mich.,  has  awarded  contracts  to  A.  E.  Shel- 
traw  for  gravel  at  80  cts.  per  yd.,  and  to 
the  Wallace  Stone  Co.  for  crushed  stone  at 
$1.20  per  coarse,  $1.30  for  medium  and  $1.05 
for  fine  grades.  The  board  has  also  decided 
to  get  prices   on   road  rollers. 

It  is  planned  to  build  about  10  miles  of 
state  reward  road  in  Wexford  county,  Cadil- 
lac, Mich.,  during  the  coming  summer.  Fred 
Uscwick   is  highway  commissioner. 

The  city  of  Cadillac,  Mich.,  has  purchased 
750  cords  of  stone  to  be  used  for  building 
city  roads  next  summer, 

Minnesota. 

^Bids  will  be  received  until  March  20,  by 
city  clerk,  Mankato,  Minn,,  for  two  600-gal. 
sprinklers, 

Mississippi. 

Road  District  No.  3,  Covington  county. 
Miss.,  has  sold  bonds  of  recent  issue,  and 
has  funds  in  hand  for  highway  improveinent 
and  e.xpects  to  let  contracts  for  a  section  of 
same  about  the  last  of  March,  J,  M.  Russ, 
chairman,  R.  E,  Snowden,  highway  engineer, 
Collins,  Miss. 

Missouri. 

The  city  council  of  Kansas  City,  Mo.,  has 
passed  ordinances  providing  for  the  opening 
and  widening  of  18th  St..  from  Broadway 
to  Woodland  Ave.,  and  of  19th  St.,  from 
Maine  to  McGee  Sts, 

Montana. 

Petitions  are  being  circulated  in  Wallace 
and  other  cities  of  the  county  asking  the 
commissioners  to  take  steps  for  the  construc- 
tion early  in  the  spring  of  a  wagon  road 
along   Big  creek. 

Nebraska. 

A  petition  has  been  circulated  in  Fremont, 
Neb,,  asking  for  the  paving  of  the  alley  run- 
ning north  and  south  in  the  blocks  between 
Main   St.   and   Park   Ave. 

New  Mexico. 

The  commissioners  of  Bernalillo  county, 
Albuquerque,  N.  Mex.,  have  appropriated 
$6,000  out  of  the  general  road  fund  for  the 
construction  of  the  Camino  Real,  or  scenic 
highway,  through  that  county,  north  to  the 
Sandoval  county  line.  The  territorial  roads 
commission  has  appropriated  $4,000  for  the 
work. 

It  is  reported  that  the  cities  of  Clovis  and 
Portales  of  New  Mexico  are  planning  to 
take  immediate  steps  toward  the  construction 
of  an  automobile  and  wagon  road  between  the 
two  cities. 

New  York. 

The  Nassau  county  board  of  supervisors, 
Mineola.  N.  Y.,  has  granted  the  town  board 
of  North  Hempstead  authority  to  bond  the 
town  for  five  separate  issues  of  bonds  for 
the  purpose  of  carrying  out  highway  improve- 
ments voted  upon  at  the  last  biennial  town 
meeting.  The  aggregate  sum.  which  it  is 
proposed  to  raise  is  $46,500,  and  the  issues 
and  the  purpose  for  which  the  bonds  are 
raised  are  as  follows :  $9,000.  Prospect  Ave. 
and  Webster  .Ave.  improvement  bonds,  for 
the  purpose  of  macadamizing  and  otherwise 
improving  Prospect  Ave,,  from  the  Shore  road 
to  Carlton  Ave,,  and  Webster  .\ve..  from 
Carlton,. Ave.  to  Mackey  Ave.,  at  Port  Wash- 
ington ;  $10,000,  Stonington  road  improvement 
bonds,  for  the  purpose  of  macadamizing  Ston- 
ington road  from  the  Manhasset-Port  Wash- 
ington road  to  the  Middle  Neck  road  to  Port  j 
Washington.  $10,000,  Lakeville  road  im- 
provement bonds,  for  the  purpose  of  macad-J 
amizing  the  Lalceville  road,  from  the  North 
Hempstead  turnpike  at  Manhasset  to  the 
I.  U.  Willets  road  at  Lakeville.  $10,000, 
Grace  Ave.  improvement  bonds,  for  the 
purpose  of  macadamizing  Grace  .\ve,,  from 
the  I    Middle     Neck     road     at     Great     Neck 
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•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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to  the  East  Shore  road  at  Manhasset. 
$7,500,  Manhasset  Ave.  improvement  bonds, 
tor  the  purpose  of  macadamizing  Schenck's 
lane  (or  Manhasset  Ave.),  from  the  Middle 
Keck  road  at  Great  Neck  to  the  North  Hemp- 
stead  turnpike   at    Manhasset. 

The  common  council  of  Buffalo.  N.  Y.,"win 
ask  for  bids  during  this  month  for  the  pav- 
ing of  King  St.,  from  Lion  to  Denton,  and 
K.  and  \V.  Sixth  from  Maple  Ave.  to  Brig- 
ham  road.  Francis  W.  Ward  is  commissioner 
of  public  works. 

North  Dakota. 

The  city  council  of  Cirand  l'"orks,  N.  Dak., 
has  created  three  new  pavin;,'  districts.  Nos. 
1"),  Ifi  and  18.  which  will  In-  paved  this  year. 
Paving  District  No.  15  com|jrises  Chestnut, 
Walnut  and  Cottonwood  Sts.,  from  First  .\ve. 
to  the  eastern  line  between  Fourth  and  Fifth 
Avcs.  and  all  intersecting  .-Xvcs  Paving  Dis- 
tric  No.  16  comprises  Third  .St.,  from  lone 
to  Skidmore  Ave.,  Skidmore  ,\vc  .  from  Third 
St.  to  L'Hiver  Ave.  and  intersecting  Sts.  and 
Aves.  Provision  is  further  made  tliat  Third 
St.  within  this  district,  ti.gethor  with  Hill 
.-\ve..  from  Third  St.  is  the  allev  between 
Third  St.  and  Second  St  be  pave<l  .10  ft. 
wide.  Paving  District  Xn.  IX  comprises 
Lewis  Blvd.,  the  drive  fmni  Hill  .\ve.  to 
."^kidmore  Ave.,  part  of  Skidmore  .\ve.  and 
other  intersecting  Sts.  and  .\ves  ,  Lewis  Blvd. 
and   the   above   mentioned   dri\c  tn  be   paved. 

Ohio. 

^Bids  will  be  received  until  1  ;:!n  p.  m.. 
March  11.  by  Commissioners  of  Road  District 
\'(i.  ].  Mahoning  county,  Youngstown,  Ohio, 
for  the  improvement  by  brick,  slag.  lime- 
stone or  bituminous  macadam  of  the  follow- 
ing roads,  located  in  Youngstuwn  township. 
\{/-.  the  "Powers  \\'ay"  road,  a  distance  of 
4.!)00  ft.;  Division  St.,  from  the  city  limits 
to  the  Salt  Springs  road,  a  distance  of  872 
ft.,  and  the  Shady  Run  road,  a  distance  of 
8,405  ft.  Each  separate  proposal  must  be  ac- 
companied by  a  certified  check  for  $500  by  a 
bank  located  in  Mahoning  county  and  made 
payable  to  the  order  of  Frank  Agnew,  sec- 
retary of  said  road  commissioners,  and  mailed 
nr  delivered  at  their  ofifice.  Room  Xo.  420. 
Dollar  Bank  Bldg..  at  time  all  bids  will  be 
opened.  Plans  and  specifications  will  be  on 
file  at  the  office  of  the  county  amlitor.  and 
will  be  furnished  to  bidder  on  application  to 
I"..  S.  Smith,  engineer,  No  41!'  Dollar  Bank 
Bldg.,  Youngstown,  Ohio. 

®Peters  Bros.  Paving  Co.,  115  .\dams  St.. 
Chicago,  II!.,  has  been  awarded  the  contract 
bv  the  board  of  control  of  Springfield,  Ohio, 
for  the  paving  of  East  High  St.,  between 
Limestone  St.  and  the  bridge,  for  $1.3,861. 
sheet  asphalt  to  be  used.  The  work  is  to  be 
completed  by  April  I.  .M.  J.  Bahin  is  chief 
engineer. 

®The  board  of  control  of  ^■oungstown, 
Ohio,  has  awarded  the  following  contracts  for 
paving:  Turner  &  Olson,  rcpnirs  to  cross- 
walks and  sidewalks;  Charle-  I  birris.  $6,383. 
paving  of  Griffith  St.;  II.  .\  McCarron, 
$10,.143.  paving  of  Millicent  Ave.;  H.  A.  Mil- 
ler, $.1.453.  paving  of  Williamson  .Xve. ;  Joseph 
P.  Morrison,  $11, 499,  Jefferson  St..  paving: 
I.  M.  McGraw,  $12,424.  paving  of  Hillman 
St.;  M.  P.  Connelly.  $\.VM<.  paving  of  Glad- 
stone St.;  Hannon  Bros,,  $1.0!iu.  paving  of 
Homcwood  Ave.,  and  S.  H  DoGroodt.  $1.85 
per  sq.  yd,,  paving  of  Spring  ( 'onunon  bridge 
approaches. 

®Jas.  Brynes  of  Cincnui.ili,  (),  has  been 
.awarded  the  contract  by  the  director  of  public 
service  of  Cincinnati  for  the  iiniirovement  of 
Mc.Mpin  .Ave.,  from  a  point  172  ft.  more  or 
less  east  of  Lafayette  .\m  .  |o  :i  point  152  ft. 
east  of  Lafayette  Ave.,  b\  grading,  laying 
cement  combined  curb  and  ,u;nttcr.  construct- 
ing concrete  retaining  wall,  drains  and  inlets. 
Bids  were  opened  Feb.  ,x 

®A.  Goodman  of  Cincuuiati.  O.,  has  been 
awarded  the  contract  for  the  improvement  of 
Midland  Ave.,  from  Sunset  .\ve.,  to  Rosa- 
mont  Ave.,  Cincinnati,  O..  by  grading,  setting 
r.'inent  combined  curb   and  gutter,   macadam- 

ing  the  roadway  with  special  binder  and 
nishing   course   and    constructing    the   neces- 


sary retaining  wall.  Bids  were  opened  Feb. 
16. 

®H.  C.  Hall  of  Loveland,  O.,  has  been 
awarded  the  contract  by  the  board  of  county 
commissiojiers,  Fred  Dreihs,  clerk,  for  the 
improvement  of  Loveland  and  Madeira  Road 
from  corporation  line  of  Loveland  to  the 
Miami  River  bridge  in  Symmes  township, 
under  specifications  No.  159' for  $1,!"M),  Bids 
were  opened  Feb.  24. 

®The  board  of  control  of  Cleveland,  Ohio, 
has  awarded  the  contract  for  the  University 
circle  pavin.g  improvement  to  J.  R.  Bentley. 
Kuclid  Ave.  is  to  be  cut  straight  through  the 
circle  and  this  part  of  the  open  space  will 
be   paved   with   Medina   stone, 

John  Nickoson  of  Delhi,  O.,  sulnnitted  the 
lowest  bid  to  the  board  of  county  commission- 
ers, Cincinnati.  O.,  for  the  constructioii  of 
culvert  and  fill  011  Mt.  .Mverno  road  near 
Delhi  Pike  in  Delhi  township,  the  bid  being 
$1,.323.     Bids  were  opened  Feb.  24. 

John  Nickoson  of  Delhi,  O..  submitted  the 
lowest  bid  to  the  board  of  county  commission- 
ers at  Cincinnati,  O.,  for  resurfacing  under 
specifications  No.  111.  of  Independence  St., 
in  Sayler  Park,  Delhi  township,  the  bid  be- 
ing $2,011.     Bids  were  opened  Feb.  24. 

The  city  of  Geneva.  Ohio,  contemplates 
spending  about  $80,000  this  year  for  paving 
Main  St..  from  Cowles  creek,  and  Broadway, 
from  Water  St.  to  the  Nickel  Plate  tracks. 

Property  owners  along  East  Erie  Ave,  in 
Lorain,  Ohio,  have  asked  for  the  paving  or 
macadamizing  of  that  thoroughfare. 

The  board  of  trustees  of  Olmsted  town- 
ship, Olmsted  Falls.  Ohio,  will  sell  bonds 
.\pril  3,  in  the  sum  of  $7,500.  for  the  purpose 
of  improving  highways  leading  into  the  town- 
ship.    F.   R.   Galla.gher  is  clerk  of  the  board. 

The  state  highway  department  and  the  com- 
missioners of  Vinton  county.  Mc.Arthur,  Ohio, 
have  signed  all  papers  for  the  building  of  a 
pike  from  McArthur  to  Hamden,  a  distance 
of  seven  miles.  The  preliminary  work  has 
been  begun  by  S.  R.  Walker,  county  surveyor. 

Oregon. 

A  paving  district  is  projected  for  the  South 
East  Side,  Portland,  Ore.  It  takes  in  the 
territorv  between  Division  .St.,  Powell  Valley 
road.  East  26th  and  East  41st  Sts.  A  con- 
tract has  been  let  for  part  of  the  work,  esti- 
mated to  be  $140,000  worth.  The  remainder 
of  the  district  is  l.ietwcen  Woodward  Ave, 
and  Powell  Valley  road  in  Waverleigh 
Heights,  in  which  there  are  13  miles  of  streets 
to  be  paved.  The  total  cost  will  aggregate 
$500,000.     J,  W.   Morris  is  city  engineer. 

It  is  proposed  to  lay  hard-surface  pavements 
on  all  the  streets  between  Grand  Ave.  and 
East  Third,  East  Clav  and  East  Lincoln  Sts., 
in  Portland.  Ore.,  at 'a  cost  of  about  $.30,000. 
J.  W.  Morris  is  city  engineer. 

The    following   bids   were   recently   received 
by    the    county    court,    Salem.    Ore.,    for    the 
building  of   the  Silverton-Marciuam   road  :     J. 
E.  Flvnn,  Silverton.  $47,287  ;  C.  A.  Grav.  Port 
land,  "$43,998. 

The  county  court  of  Klamath  count.\ , 
Klamath  Falls,  Ore.,  will  spend  about  $.50,0(in 
on   roads  in  the  county  during  the  year 

Douglas  county.  Roseburg,  Ore.,  count  \ 
seat,  has  raised  $]92,0iio  for  the  construction 
of  good  roads  and  road  improvement  for  this 
year.  The  work  will  be  done  under  the  di- 
rect supervision  of  M.  R.  Ryan,  county  road- 
roadmaster. 

Following  low  bids  were  received  by  the 
City  Executive  Board  of  Portland.  Ore  .  for 
street    improvements  : 

East  Glisan  St.  district,  asphalt  pavrnu-nl. 
Barber  Asphalt  Paving  Co..  $16.3,719 

East  TJiirty-first  .St..  grading  and  concrete 
curbs  and  walks.  Pioneer  Educational  ."so- 
ciety, $1,551. 

East  Forty-third  St..  grading  and  concrete 
curbs  and  walks,  Pioneer  Rducitional  Socielv. 
$4,602. 

Thirtieth  .Ave.,  grading  and  concrete  curbs 
,ind  walks.  Pioneer  Fduc:ition:d  Sociel\, 
$1,619, 

V.'d^i  .Alder  St.,  from  Ha.-!  I'birly-second  to 
h'ast  Thirty-third,  asphalt  pavement,  Oregon 
Independent    Paving  Co,,   $2,707. 


Broadway,  from  East  Forty-fifth  to  East 
Fortv-seventh  Sts.,  grading  and  concrete  curbs 
and   walks,   Bechill   Bros.,  $1,492. 

Congress  St.  district,  grading  and  concrete 
curbs  and  walks,  M.  J.  Conley.  $31,786. 

Ella  St..  from  Washington  to  Everett,  as- 
phalt pavement.  Barber  .Asphalt  Paving  Co., 
$4,824.' 

Dawson  St..  grading  and  concrete  curbs  and 
walks,  R.  J.  Debuhr,  $900;  Bechill  Bros.,  $8.52. 

Edward  .Ave.,  grading  and  concrete  curbs 
and  walks.    Peninsula  Feed  &   Fuel   Co..  $464. 

East  Eighteenth  St.,  from  Alberta  to  Kill- 
ingsworth,  grading  and  concrete  curbs  and 
walks.   Baker   &   Tondinson,   $.3,191. 

East  Forty-first  .St.  district,  Hassam  paving, 
( )regon   Hassam   Paving  Co.,  $10,627. 

East  Forty-seventh  .St..  from  East  Stark 
to  Belmont,  grading  and  concrete  curbs  and 
walks,  Bechill  Bros.,  $2,.5.30. 

Gladstone  .Ave.,  from  the  S,  P.  barns  to 
East  Twenty-sixth,  grading  and  concrete 
curbs  and  walks,  Joplin  &  Meeks,  $2,383. 

Hawthorne  Ave.,  from  East  Fifty-fifth  to 
East  Sixtieth  bitulithic  pavement,  Pacific 
Bridge  Co..  $7,039. 

Linn  Ave.,  from  East  Thirteenth  to  the 
river,  grading  and  concrete  curbs  and  walks, 
Joplin  &  Meeks.  $3,859. 

Liberty  St.,  from  East  Twenty-second  to 
East  Twenty-seventh,  grading  and  concrete 
curbs  and  walks,  Giebisch  &  Joplin,  $3,510. 

Lombard  St..  grading  and  concrete  curbs 
and  walks.   W.   Musgrove.  $755. 

East  Thirty-second  St.,  from  East  Morrison 
to  Crescent,  Hassam  pavement,  Oregon  Has- 
sam   Paving   Co.,  $4,486. 

East  Morrison  St.  from  L'nion  to  Water, 
wood  blocks.  Montague-O'Reilley  Co..  $24,691. 

Madison  St.,  from  Chapman  to  Seventeenth, 
grading  and  concrete  curbs  and  walks,  P.  H 
Flynn,   $875. 

Mason  St.  district,  bitulithic  pavement,  War- 
ren  Construction   Co..  $107,977. 

East  Second  St..  from  Oak  to  Hawthorne, 
gravel   fill.    Pacific   Bridge   Co.,  $46,214. 

Marion  Ave.,  from  Gladstone  to  Oatinan. 
grading  and  concrete  curbs  and  walks.  Joplin 
&  Meeks,  $1,6.52. 

Swinton  district,  grading  and  concrete  cnrb.- 
and  walks.  Kern  &  Field,  $31,809. 

East  Twelfth  .St..  from  .Alberta  to  Webster, 
grading  and  concrete  curbs  and  walks,  Bechill 
Bros..  $909. 

East  Thirteenth  St..   from  Division  to  Clin 
ton,    bitulithic    pavement.    Pacific    Bridge    Co.. 
$34,327. 

East  Twentieth  St.,  from  .Alberta  to  Kill- 
ingsworth.  grading  and  concrete  curbs  and 
walks.  Baker  &  Tomlinson.  $4,189, 

East  Twenty-first  St,,  from  .Allierta  to  Kill 
ingsworth     grading    and    concrete    curbs    and 
walks.   Baker  &  Tomlinson,  $3,523. 

East  Twenty-second  St.,  from  Broadway 
to  Weidler,  bitulithic  pavement.  Pacific 
Bridge   Co.,  $1,683. 

East  Twenty-sixth  .St..  from  East  Burnsidc 
to  East  .Stark,  asphalt  pavement.  Oregon  In- 
dependent   Paving    Co..    $9,188, 

East  Thirtieth  St..  from  Ointon  to  East 
Portland  Heights,  grading  and  concrete  curbs 
and    walks.   VVarrcn    Construction    Co..   $2,004 

East  Thirty-second  St..  from  East  Morrison 
to  Belmont,  asphalt  paving  Oregon  Independ- 
ent Paving  Co.,  $3,038. 

East  Twenty-fourth  St..  from  Hawthorne 
to  East  Main.  Hassam  pavement,  Oregon  Has- 
sam   Paving   Co..   ,$3,670. 

East    Seventy-fourth    St..   grading   and   con 
Crete  curbs  and  walks,  G.  K.  Howlett.  $2,565 

Williams  .Ave.,  from  Morris  to  .Alberta, 
bitulithic  p:i\"nicnt.  Pacific  Bridge  Co, 
$7ii.535 

West  Park  and  X'inth  .Sts.  district,  bitu- 
lithiv  pavement,  Warren  (7onstruction  Co.. 
$34,027, 

Tennessee. 

•{•Bids  will  be  received  until  noon.  .March 
14,  by  City  of  .Memphis,  J.  H.  Weatherford. 
City  Engineer,  for  paving  with  brick,  tar  mac- 
adam and  wood  block,  portions  of  12  streets. 
Official  advertisement  will  be  found  elsewhere 
in  this  issue. 

The  citizens   of   Greenfield.   Tenn.,  at  a  rc- 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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com    mass    meeting    decided    to    petition    the 
lfs>islattirc  to  pass  a  bill  allowing  the  city  the 
right  to  issue  bonds  to  the  amount  of  $15/H)ll 
lor   the  graveling  of  its   streets 
Texas. 

•{•Bids  will  be  received  tmlil  10  ;i,  ni .  March 
■-'1.  by  G.  Sutton,  city  secretary,  Beaumont. 
Texas,  lor  anv  portion  of  the  following  work  : 
kcnaving  Pearl  St.,  from  Bonham  to  Milam 
Sts..  with  vitrified  brick,  asphalt,  bitiilithic. 
creosoted  blocks  or  any  other  material  as 
may  be  determined  by  the  city  council. 
;imounling  to  approximately  13,o"J0  sq.  yds. 
Also  paving  Main  St..  from  Forsythc  St.  to 
Washington  St, :  College  St.,  from  Main  to 
Pearl  Sts.,  and  Washington  St.,  from  Main 
lo  Pearl  Sts.,  including  all  intersections, 
amounting  to  approximately  8,000  sq.  yds. 
.Mso  Milam  St..  from  Pearl  to  Park  .Sts. 
and  Park  St..  from  Milam  St.  to  .\ustin  St.. 
amounting  to  approximately  (i,"2W  sq.  yds., 
including  intersections.  .Mso  approximately 
li.OOO  lin.  ft.  of  curbing.  .\  certified  check  in 
the  sum  of  $1,000  on  some  Beaumont  bank 
will  be  required  to  accompany  said  bid.  For 
specifications  or  any  other  information  apply 
to  C.  L.  Scherer,  city  engineer. 

Citizens  of  Colorado  county,  Columbus. 
Texas,  have  petitioned  the  county  commis- 
sioners for  an  election  to  be  held  for  the 
purpose  of  determining  whether  or  not  the 
bonds  of  Colorado  county  shall  be  issued  for 
$2o0,000  for  the  purpose  of  improving  public 
roads. 

The  city  council  of  Mcxia,  Texas,  has  de- 
cided to  "spend  $10,000  on  the  streets  and 
$10,000  on  the  cement  sidewalks  of  the  bond 
issue  recently  voted.  The  city  has  bought 
a  large  grader  and  several  large  mules  which 
will  be  used  in  this  work. 

The  city  commissioners  of  Dallas,  Te.xas. 
have  authorized  the  grading  of  streets  in 
South  Dallas  aggregating  a  length  of  P^; 
miles :  also  the  paving  of  Live  Oak.  from 
Cantegral  to  Munger  Blvd.  ;  Cochran,  from 
McKinnev  to  Lamar. 

®The  Texas  Bitulithic  Co.  has  been  award- 
id  the  contract  in  Abilene,  Texas,  for  an 
additional  block  of  paving  to  intersect  the 
present  paving  on  Pine  St.  and  extend  on 
North  Third  St.  in  front  of  the  postoffice 
and  court  house  for  the  distance  of  a  block. 
A  movement  is  on  foot  for  the  paving  of 
several  more  blocks. 

The  city  commissioners  of  Dallas.  Texas, 
have  authorized  the  city  attorney  to  secure 
the  necessary  titles  and  data  with  a  view- 
to  opening  Rav  St.,  from  Jackson  to  Wood 
Sts. 

The  county  commissioners'  court  at  Hous- 
ton. Texas,  has  adopted  the  report  of  the 
jury  of  view  relative  to  the  construction  of 
the  Sylvester  road.  The  report  provides  for 
a  firsf-class  road  in  precinct  No.  1.  The 
road  i>  designated  as  the  Houston  .^ve.  road, 
being  known  as  the  "air  line  road."  It  runs 
in  an  easterly  direction  to  White  Oak  bayou. 
following  the  direction  of  the  private  lane, 
known  as  Sylvester  .\ve. 

The  county  court,  Beeville.  Texas,  has  or- 
dered the  survey  of  the  San  .Antonio-Corpus 
Christi  road,  as  recommended  by  the  govern- 
ment agent.  Fay  McClure,  Precinct  No.  1 
of  Bee~  county  "has  voted  $10n.00n  in  bonds 
for  making  roads,  and  the  Normanna  precinct, 
adjoining  it  on  the  north,  voted  $2.5,000  for 
the  same  purpose. 

The  commissioners'  court  at  Georgetown, 
Texas,  has  set  March  29  as  the  date  of  the 
election  in  the  Granger-Bartlett  justice  pre- 
cinct for  a  vote  on  the  proposition  to  levy 
$100,000   bonds    for    macadam    road    purposes. 


The  commissioners'  court  of  Calhoun 
county.  Port  Lavaca,  Texas,  has  granted  a 
petition  calling  for  the  opening  and  improving 
of  a  (lO-ft.  wide  road  from  Port  I^vaca  to 
the  \"ictoria  county  line. 

The  county  commissioners'  court  at  Beau- 
mont. Te.xas,  has  been  petitioned  to  shell  :i'j 
miles  of  the  Concord  road  leading  from  the 
end  of  the  present  shell  road,  near  Rosedalc 
to  the  Hardin  county  line  at  Pine  Island 
bayou. 

The  county  commissioners'  cnurt  at  Beau- 
mont, Te.xas,  has  granted  an  application  of 
J.  E.  Broussard  and  J.  J.  Burrell  and  others 
to  build  a  new  road  bisecting  the  l.awhon 
league  in  the  western  part  of  the  county.  The 
road  will  run  .'iVj  miles  from  a  connection 
with  the  Frank  Burrell  road,  the  taxpayers 
to   furnish  right-of-way   free  to  the  county. 

The  commissioners'  court,  Columbus,  Texas, 
has  postponed  the  date  of  the  election  to  be 
held  to  determine  if  the  county  should  levy 
a  tax  of  1.5  cts,  to  issue  bonds  to  the  amount 
of  $250,000  to  improve  the  jiublic  roads  from 
March   7   indefinitely. 

The  city  council  of  Wharton,  T'-xas.  has 
ordered  an  election  for  .'\pril  I  to  ^decide 
whether  or  not  the  city  shall  adopt  a  law 
permitting  the  construction  of  permanent 
street    and   walk   improvements. 

The  county  commissioners  of  road  precinct 
No.  1,  Lockhart,  Texas,  have  ordered  an 
election  tor  March  30,  to  vote  on  the  issuance 
of  bonds  to  the  amount  of  $.5n.o00  for  build- 
ing roads  in  the  southeastern  portion  of  the 
county. 

The  commissioners'  court,  Wharton.  Texas, 
has  ordered  the  opening  of  a  public  road,  be- 
ginning just  above  Hnngerford  on  the  Hous- 
ton road  to  intersect  with  the  East  Bernard 
and    F.agle   Lake    roads. 

Members  of  the  Beaumont  Retail  Mer- 
chants' Association,  Beaumont,  Texas,  have 
urged  the  county  commissioners'  court  that 
the  county  grade  and  improve  a  road  ex- 
tending to  Mansfield  Ferry  on  the  Neches 
river.  Orange  county,  to  provide  a  good  road 
from  Orange  to  the  ferry.  The  road  will  be 
171  miles  long.  John  N.  Gilbert,  of  Beau- 
mont, represented  the  association. 

Utah. 

The  board  of  public  works  of  Salt  Lake 
City,  Utah,  in  its  report  to  Mayor  J.  S.  Brans- 
ford,  has  urged  the  erection  of  and  the  pur- 
chase of  machinery  for  a  municipal  asphalt 
plant.  The  estimated  cost  of  such  a  plant 
being  $20,000, 

Virginia. 

•{•Bids  will  be  received  until  10  a,  m,,  March 
21,  by  Capt.  R.  B.  McBride,  constructing 
quartermaster.  Fort  Monroe,  Va.,  for  con- 
structing concrete  walks,  macadam  roads,  etc.. 
around  new  buildings. 

^Bids  will  be  received  until  noon,  March 
20,  by  L.  P.  Slater,  City  Clerk,  Portsmouth, 
V'a.,  for  the  improvement  of  London  St,,  from 
Water  to  Hatton  Sts.:  Dinwiddle  St  from 
Boulevard  to  a  point  about  1.3.5  ft.  south  of 
Clifford  St.;  Effingham  St.,  from  Glasgow  to 
County  St.,  parked  in  the  center,  with  road- 
way each  side ;  Harrison  St.,  from  Washing- 
ton to  Fourth  St, ;  Fifth  St,,  from  Harrison 
to  Fayette  St,;  Fayette  St,,  from  Fifth  St,  to 
West  Gate  of  Navy  Yard ;  First  St..  from 
Causeway  to  Navy  Yard  Gate ;  Hatton  St., 
from  London  St,  to  Naval  .■\ve, :  Naval  .Ave., 
from  Hatton' St.  to  Linden  .Ave.;  Rivervicw 
.Ave.,  from  Naval  .Ave.  to  North  end ;  .Ann 
St.,  from  Hatton  to  Owens  St.,  and  from 
Hatton  to  Chestnut  St. ;  'Villa  St.,  from  West 
Park  View  bridge  to  Hospital  Gate :  and 
Green   St.,   from  North   St.,  to  the  line  of  U. 


S.  Naval  Hospital  property,  in  the  City  of 
Portsmouth,  Va.  An  approximate  schedule 
of  the  work  is  shown  on  the  blank  form  of 
proposal  attached  to  the  specifications,  wdiicli 
may  be  obtained  on  application  to  the  City 
Hnginecr,  V.  O.  Cassell,  Jr.  Bids  will  be  re- 
ceived for  the  following  classes  of  pavement: 
1st.  sheet  asphalt,  on  concrete  foundation, 
with  and  without  brick  gutters,  per  sq.  yd. 
Street  railway  track  paving  on  above,  per 
sq.  yd.  2d.  'Vitrified  brick,  on  concrete  foun- 
dation, per  sq.  yd.  Street  railway  track  pav- 
ing on  above,  per  sq.  yd.  3d.  Vitrified  brick, 
an  sand  and  gravel  foundation,  per  sq.  yd. 
Street  railway  track  paving  on  above,  per  sq. 
yd,  4th,  Bitulithic,  on  concrete  foundation, 
IK-r  sq,  yd.  Street  railway  track  paving  on 
above,  per  sq.  yd.  5th.  Filbertine,  on  con- 
crete foundation,  per  sq.  yd.  Street  railway 
track  paving  on  above,  per  sq.  yd.  6th.  Gran- 
ite Curbing,  per  lineal  ft.  7th.  Old  broken 
curbing  taken  up  and  replaced  by  Curbing 
furnished  and  delivered  by  the  city,  per  lineal 
ft.  8th.  Concrete  curbing,  per  lineal  ft.  Bids 
must  be  made  out  for  completed  work  as  per 
schedule ;  no  partial  bids  will  be  considered. 
.A  certified  check  on  some  solvent  local  bank 
must  accompany  each  bid  to  the  amount  of  a 
SUIT!  equal  to  two  and  one-half  per  cent 
(2%%)  of  bid.  and  under  the  conditions  ex- 
pressed in  the  blank  form  of  proposal. 

The  city  council  of  Richmond,  'Va,,  has 
asked  the  city  engineer,  Charles  Boiling,  for 
an  estimate  on  the  cost  of  curbing  and  gutter- 
ing every  street  in  the  south  side.  The  coun- 
cil recently  appropriated  $-5!1.000  for  streets 
in   this   district. 

Washington. 

Representative  McMillan,  of  Bellingham. 
Wash,,  has  asked  the  house  of  representa- 
tives. Olympia.  Wash.,  for  a:i  appropriation 
of  $50,000  for  state  road  No.  6.  connecting 
the  city  of  Bellingham  with   Skagit  county. 

Wisconsin. 

The  city  council  of  Superior.  Wis.,  has 
authorized  the  purchase  nf  two  sanitary  street 
sweepers  for  use  on  Winter  and  Broadway 
.Sts. 

The  La  Crosse,  Wis..  .Automobile  Club  has 
raised  $5,000  to  improve  the  public   highways 
between  La  Crosse  and  La  Crescent,  Minn. 
Canada. 

The  British  Columbian  government  has  ap- 
propriated $4,107,400  for  road  building  pur- 
poses during  the  vear,  extending  from  April 
1,  1911,  to  March  31,  1912.  The  money  will 
be  spent  on  the  Canadian  highway,  the  Pa- 
cific highway  and  the  Vancouver  island  roads, 
Thomas  Taylor,  'Vancouver,  B.  C,  is  minister 
of  public  works. 

The  York  County  Council  has  named  War- 
den R.  J.  Bull  and  ex-Warden  George  S. 
Henry  as  two  of  the  three  commissioners  to 
co-operate  with  the  city  and  Ontario  govern- 
ment in  the  expenditure  of  $300,000  on  good 
roads  in  York  county.  The  sum  is  divided 
equally  between  city,  county  and  government. 
.Another  by-law  will  be  passed  setting  apart 
certain  leading  highways  of  the  county  as  a 
county  road  system.  These  roads  extend 
from  the  east  to  west  limits,  and  to  the  north- 
erlv  limits  of  Vaughan  and  Markham  town- 
shi'ps.  The  highways  are  Yonge  St.,  Kings- 
ton road.  Lake  Shore.  Dundas  St.,  Weston 
road,  'Vaughan  road.  Kennedy  road  and  the 
concession    of    Markham 

The  British  Columbia  government  is  under- 
taking to  build  a  turnpike  road  from  BanfT 
to  W'indermere,  through  the  Rocky  inountains. 
so  as  to  make  it  possible  for  autoists  to  run 
from  Calgary  to  the  coast. 


B  R  I  D  G  E  S  —  STE  E  L       AND       CONCRETE 


Alabama. 

City  officials  of  Montgomery,  .Ala  .  and 
Montgomery  Traction  Co.,  have  completed 
arrangements  for  the  construction  of  bridge 
at  north  end  of  Ripley  St.  .According  to  plans 
the   structure   will   be    of    reinforced   concrete 


and 


will  be  about  75  ft.  long  and  40  ft.  wide, 
(lilcliri^l    i-    City    Engineer. 

Arkansas. 

Citizens  of  Warren,  Ark.,  are  very  much 
interested  in  the  proposition  of  a  new  free 
bridge    across   the    Saline   River    at    Reddings 


Ferry,  about  5  miles  n..nh  ..f  that  city  The 
structure,  it  is  estim.ited.  will  necessarib  be 
200   ft.  in  length, 

California. 

.A    bill    has    been    passed    in    the    .Assembly 
authorizing    the    city    of    Los      .Angeles,     the 


•!•  indicates  work  novy  open  for  bids.    ®  indicates  a  contract  let  recently. 
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county  of  Los  Angeles  and  the  city  of  South 
Pasadena  to  join  in  the  construction  of  a 
bridge  across  the  Arroyo  Scco  al  Garvaiiza  I" 
cost   $150,00U. 

®The  Newton  Construction  Co.,  accord- 
ing to  advices  from  Corono,  Cal.,  has  hcen 
awarded  the  contract  for  the  construction  of 
the  necessary  concrete  piers  of  the  two  hridges 
in  the  wasti  on  the  road  that  is  heing  ex- 
tensively repaired  from  C>ntario  A\e.  to  Mag- 
nolia  Ave. 

®The  Board  of  Supervisors,  Santa  Clara 
County  at  San  Jose,  Cal.,  nu  Feh.  'in,  let  the 
contract  for  the  constructimi  nf  a  reinforced 
concrete  hridge  over  the  L('^  datos  Creek  at 
the  Meridian  Road  to  Wilh.un  Radtke.  San 
Jose,  Cal.,  at  $4,780. 

Colorado. 

Officials  of  the  Denver  &  Inlcruiountain  Ry. 
running  between  Denver,  Colo.,  and  Golden 
have  signified  their  willingness  to  assist  in 
huilding  the  proposed  West  Colfax  viaduct 
at  Denver,  providing  they  be  allowed  to  oper- 
•ite  cars  over  the  structure.  The  cost  of  the 
improvement  is  estimated  at  $700,000. 

Connecticut. 

The  Saybrook  &  Lyme  Connecticut  River 
Hridge  Commission  has  had  all  working  plans 
for  the  new  steel  toll  bridge  completed  and 
the  erection  of  the  structure  will  start  about 
.\pril  1.  It  is  hoped  to  have  the  bridge 
ready  for  traffic  by  September,  The  bridge 
commission  includes:  Lieutenant  ( governor 
Dennis  A.  Blakeslee  of  New  Haven,  Colonel 
.Andrew  N.  Shepard  of  Portland  and  ex- 
Senator  James  I^.  Day  of  Old  Saybrook 
County. 

District  of  Columbia. 

Plans  have  been  completed  by  nrder  "f  the 
District  Commissioners  for  the  construction 
of  the  new  bridge  across  Rock  Creek  at  Q. 
St.  in  Washington,  D.  C.  and  it  is  hoped  that 
included  in  the  District  .Appropriation  .Act 
will  be  an  item  of  $27."i,000  fur  Ibc  improve- 
ment 

Illinois. 

The  Wabash  Ry.,  according  tn  infrnmatinii 
received  from  Danville,  111.,  is  planning  the 
construction  of  a  new  bridge  over  the  Little 
Waliash  River  between  stations  of  Shumway 
and  Effingham.  The  old  bridge  that  spans 
the  river  at  that  point  is  in  such  condition 
that  it  is  said  to  be  practically  useless  to  the 
railroad  company.  It  is  proposed  to  throw  a 
series  of  concrete  arches  across  the  stream 
proper  and  fill  in  the  old  bridee.  More  than 
$•3.5,000  and  probably  as  much  as  $.30,000^  will 
lie  needed  to  replace  the  old  structure  with  a 
new  one.  F.  V.  Marshall.  Decatur,  111.,  is 
Assistant  Chief  Engineer. 

City  Iingineer  of  Peoria,  111.  is  preparing 
a  report  on  the  estimated  O'St  nf  liuilding 
a  viaduct  at  the  foot  of  Sotub  .Adams  St, 
over  the  tracks  of  the  Chicago.  Burlington  & 
Quincy,  Iowa  Central  R.  R.  and  the  Chicago 
&  Northwestern  R.  R.  This  project  was  men- 
tioned in  our  last  issue.  George  1'.  Simmons 
is  Commissioner  of   Public  Works. 

-A  bill  has  been  passed  by  the  house  of 
renresentatives  at  Washington.  1),  C.  pro- 
viding that  the  Tri  City  Railway  Co.,  Daven- 
port, la.,  be  authorized  to  construct  an  electric 
railway  and  free  wagon  bridge  across  the  Mis- 
sissippi River  between  Watertown.  III.,  and 
Campbells   Island. 

Indiana. 

•{•Bids  will  be  received  until  ID  a,  m..  Mar. 
0,  by  commissioners  of  La  Porte  County  at 
LaPorte,  Ind.,  for  the  construction  of  three 
hridges  with  concrete  abutments.  F.  .\.  Han- 
sheer   is   County   .Auditor. 

4*Bids  will  be  received  until  10  a.  m.,  Marcli 
II,  bv  commissioners,  Randolph  County,  Win- 
chester, Ind.,  for  the  construction  of  concrete 
^teel,  concrete  beam  girder,  steel  truss  and 
Portland  cement  bridge,  12  in  all.  H.  F. 
Wood    is    County   Auditor. 

•J-Bids  will  be  received  until  10  a.  m.,  March 
_'U,  by  commissioners  of  Hancock  County  at 
(ireentjeld,    Ind.,     for    tlie    construction    of    a 


number  of  bridges  in  th.it  comity  of  which 
C.  H.  Troy  is  Auditor. 

^Bids  will  be  received  untd  1(1  a.  m.,  March 
11,  by  commissioners  of  Randolph  County 
at  Winchester,  Ind.,  for  the  repair  of  eight 
bridges.     H.  F.  Wood  is  County  .Auditor. 

The  County  Connnissioners,  Indianapolis, 
Ind.,  received  the  followdng  bids  for  the  con- 
struction of  the  bridge  over  the  Crooked  Creek 
in  Walnut  St.,  east  of  Old  .Augusta :  A.  W. 
Moore  &  Co.,  $.3,1.50;  Hackedorn  Construction 
Co.,  $.3,427:  Volpp  &  Fritz  $.3,249:  J,  F.  Sul- 
livan  $2,94!:). 

County  Commissioners,  A'incennes,  Ind.. 
have  approved  plans  for  the  construction  of 
a  bridge  along  the  right  of  way  of  the  Fvans- 
villc  &  Terre  Haute  R.  R.  and  bids  for  the 
work  will  soon  be  advertised.  The  pl.ans  call 
for  a  10-ft.  culvert  arch  with  parallel  con- 
crete walls,  80  ft.  long,  the  space  between 
the  walls  to  be  filled  with  earth.  The  cost 
of   the   work  is  estimated   at  $l,90l). 

Plans  and  specifications  have  been  prepareil 
by  Hugh  O'Neall,  and  submitted  to  the  city 
council  of  Washington,  Ind,,  which  will  soon 
take  action  toward  the  construction  of  the 
proposed   new  bridge  at  North   Fast    h'irst   St. 

Iowa. 

•{•Bids  will  lie  received  unti'.  10  a.  m.. 
March  1.5.  by  City  Council,  Cedar  Rapids,  la., 
for  furnishing  labor  and  material  for  the 
construction  of  a  reinforced  concrete  bridge 
on  the  site  to  replace  the  present  Third  .Ave. 
structure  at  that  city.  The  structure  is  to  be 
of  concrete  and  steel.  L.  I.  .Store\-  is  Cit\ 
Clerk. 

®The  commissioners  of  Grundy  County, 
Grundy  Center,  la.,  on  Fell.  22,  awarded  the 
contract  for  furnishing  all  steel  bridge  ma- 
terial for  1911  to  the  Clinton  Bridge  &  Iron 
Works,  Clinton,  la.  E.  G.  Fu'^minger  is  Coun- 
ty Auditor. 

®The  Couutv  Connni,■.sioner•^  on  Jan,  23. 
awarded  the  contract  for  the  construction  of 
all  concrete  bridges  built  in  .Story  County, 
Iowa,  to  N,  M.  Stark  &  Co.,  Des  Moines, 
la,  C.  -'\,  Rntnian,  Xevada,  la.,  is  Comity 
.\uditor. 

City  Council  of  Cedar  Rapiils,  la.,  has 
adopted  a  resolution  approving  the  plans  and 
specifications  of  the  new  'I'liird  .\ve,  bridge 
and  ordering  the  present  structure  umved 
to  Eighth  Ave.  T.  F.  McCauley,  City  F.n- 
gineer,  estimated  the  cost  of  removing  the 
old  bridge  and  constructing  a  new  cement 
structure  at  $110,000  and  the  cost  of  placing 
the  old  structure  in  pnsitinn  ;it  8th  .\ve.  at 
$10,000, 

Kansas. 

.■\n  agreement  h.is  been  reached  b\  Llewellyn 
Jones,  Mayor  of  Independence.  Kan.,  and  the 
officials  of  the  Missouri  Pacific  Ry.  whereby 
the  company  will  bear  one-third  the  cost  of 
constructing  a  new  bridge  on  the  South  .Side 
Boulevard  in  that  city,  where  the  drive  crosses 
the  main  line  track.  The  cost  of  the  im- 
provement   is    estimated   at   about   .$3,000, 

Louisiana. 

It  has  been  announced  in  Slircveimrt,  La,, 
that  plans  have  been  perfected  for  the  con- 
struction of  the  traffic  Iiridge  over  Red  River. 
1,000  ft.  below  the  site  of  the  present  cmi- 
bination  railroad  and  traffic  bridge,  which  is 
largely  owned  by  the  Vicksburg,  Shreveport 
.111(1  Pacific  Ry  The  new  structure  will  land 
on  a  hi.gh  bluff  between  Jones  and  Lake  Sts  ; 
the   estimated  ost   being  $225,000. 

Maryland. 

©Commissioners  nf  lallmt  and  Caroline 
Counties,  according  t"  advices  from  F.aston. 
Md.,  have  awarded  the  contract  for  tlie_  con- 
struction of  a  pivcit  drawbridge  and  70  It, 
steel  span  over  Choptank  River  to  Melson- 
Merydith    Co,,   Chambersbnrg.    I'.i  ,   .il    $29,80!l 

Massachusetts. 

City  Council  of  Worcester,  Mass.,  has  been 


petitioned  by  the  officials  of  the  Worcester 
Bleach  &  Dye  Works,  for  permission  to  con- 
struct a  bridge  across  Fremont  St.  at  its 
plant. 

•}•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently 


Michigan. 

Citizens  of  Benton  Harbor,  Mich.,  have  pe- 
titioned the  City  Council  to  take  steps  toward 
the  construction  of  a  viaduct  connecting  West 
and  East  High  Sts.  A  structure  825  ft.  long 
and  28  ft.  wide  providing  a  20  ft.  roadway 
and  two  4-ft.  walks  could  be  built,  it  is  es- 
timated,  for  $18,000. 

®The  contract  for  the  constructiim  of  the 
bridge  across  the  Menominee  River  between 
Menominee,  Mich.,  and  Marinette,  Wis.,  has 
been  awarded  to  the  Wausau  Iron  Works  at 
.$24,4ti8.  -A  list  of  the  bidders  was  pub- 
lished in  the  last  issue  of  Engineering  Con- 
tracting. F.  S.  Norcross  is  City  Clerk,  Me- 
nominee,   Mich. 

The  Cheboygan  Bridge  Co.,  of  Cheboygan. 
Mich.,  has  been  incorporated  with  a  capital 
stock  of  $50,000  and  will  engage  in  bridge 
construction. 

Minnesota. 

.\dvices  submitted  from  Minneapolis,  Minn., 
state  that  the  Chicago,  Milwaukee  &  St.  Paul 
K.  R,  will  build  a  bridge  over  the  channel 
iiiiv.  under  construction  joining  Lake  Cal- 
houn and  the  Lake  of  Isles.  The  structure 
will  cost,  it  is  estimated,  $1.5,909.  N.  H.  La- 
Kountaine,  Chicago.  III.  is  Engineer  Bridges 
!<:  Buildings  of  the  railroad. 

Missouri. 

®The  County  Commissioners,  Springfield, 
Mo.,  have  awarded  the  contract  to  the  Can- 
ton Bridge  Co.,  Canton,  O.,  at  $4,(520,  for  the 
construction  of  three  bridges  in  Greene  Coun- 
ty. One  structure  is  over  the  James  River 
near  Gates  station,  another  near  Caldwell 
lord  and  one  across  the  Sac  River  at  Hack- 
ney. 

Information  from  Joplin,  Mu,,  has  been 
received  to  the  effect  that  a  new  steel  bridge 
will  be  constructed  at  once  to  replace  the  old 
wooden  structure  on  North  Main  St.  The 
new  bridge  will  span  a  net  work  of  railroad 
tracks  and  including  the  approaches  will  be 
3.50  ft.  long.  J.  B,  Hodgdon  is  City  Engineer. 
The  work  will  he  done,  however,  by  the  Un- 
ion Depot  Co. 

Nebraska. 

•{•Bids  will  be  received  until  noon,  March 
II,  by  Board  of  County  Commissioners,  Wa- 
hoo,  Nebr.,  for  reinforced  concrete  culverts 
for  sizes  from  18-in.  to  5  ft.  in  diameter; 
also  for  corrugated  steel  and  American  ingot 
iron  culverts  from  18-in.  to  5-ft.  diameters. 
J,   D,   Frahm  is   County   Clerk. 

•J«Bids  will  be  received  until  noon,  March 
II.  by  Board  of  County  Commissioners,  for 
the  necessary  labor  and  material  for  the  con- 
struction of  steel  superstructures  and  steel 
.ind  concrete  substructures  ordered  by  com- 
missioners during  the  year  ending  Dec.  3L 
1911,  Plans  and  specifications  are  on  file  at 
the  office  of  J.  D.  Frahm.  County  Clerk,  Wa- 
hoo.  Neb. 

^Bids  will  be  received  until  noon,  March 
II,  by  Board  of  County  Commissioners,  Wa- 
lioo,  Nebr.,  for  a  yearly  contract  for  the  re- 
[lairs  of  all  bridges  and  approaches  to  hridges, 
which  may  be  ordered  repaired  and  main- 
l.iiiied  by  the  County  Commissioners.  .\ll  of 
such  bridges  shall  be  what  is  commonly  called 
a  pile  and  stringer  bridge,  to  be  built  in  ac- 
corilancc  with  the  plans  and  specifications 
heretofore  adopted  by  the  county  commis- 
sioners and  now  on  file  in  the  office  of  J.  D. 
Frahm,  County  ("lerk  of  said  county  at  Wa- 
hoo,   Nebr. 

•{•Bids  will  be  received  until  noon,  March 
II,  hy  connnissioners  of  Saunders  County,  Wa- 
hoo,  Nebr.  for  the  necessary  labor  and  ma- 
terial for  the  erection  of  the  following  wood- 
en bridges  or  so  many  there  of  as  may  be 
ordered  built  during  the  year  ending  Dec, 
31,  1911.  One  bridge  between  sees.  29  and  3o, 
Hiiioii  precinct.  One  bridge  between  sees.  17 
and  20,  Marietta  precinct.  One  bridge  be- 
tween sees.  20  and  21,  Clear  Creek  precinct. 
One  Iiridge  between  sees.  8  and  9,  Marble  pre- 
cinct. One  bridge  between  sees.  29  and  30. 
Cedar  [irecinct.  One  bridge  between  sees.  2 
.and  3,  Pohocco  precinct.  One  bridge  between 
sees,   10  and   11,  Pohocco  precinct     One  Iiridge 
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between  sees.  2(5  and  2",  Douglas  precinct.  One 
bridge  between  sees.  11  and  12,  Chester  pre- 
cinct. One  bridge  between  sees.  21  and  22. 
KIk  precinct.  One  bridge  between  sees.  17  and 
18,  Morse  Bluff  precinct  One  bridge  between 
sees.  20  and  21.  Chapman  precinct.  One 
bridge  between  sees.  l!l  and  2il.  Newman  pre- 
cinct. One  brid.ce  between  sees.  !•  and  It!,  New- 
man precinct.  One  bridge  between  >.ecs  "i  and 
i«.  Oak  Creek  precinct. 

New  York. 

4«Bids  will  be  received  until  2  p.  m.,  .March 
U.,  by  Town  Board,  l-:ilicott.  Chautauqua 
County.  New  York,  for  the  construction  of 
the  following  bridges :  .\n  iron  briilgc,  20  ft. 
wide,  having  a  span  of  100  ft.  over  the  Cassa- 
daga  Creek,  in  said  town,  on  the  main  road 
leading  from  Falconer  to  Kennedy,  and^  .two 
concret  bridges,  each  52  ft.  wide,  on  South 
Work  St.,  in  said  village  of  Falconer,  one 
over  the  race  leading  to  the  factory  of  the 
American  Manufacturing  Concern,  having  a 
<pan  of  30  ft.,  and  the  other  over  the  outlet 
of  Chautauqua  L;ike.  having  two  spans  of  3"> 
It.  each,  all  in  accordance  with  the  directions 
and  the  plans  and  specifications  approved  by 
the  Chautauqua  County  superintendent  of 
highways  and  now  on  file  with  said  town 
clerk.  Proposal  sheets  may  be  had  at  said 
town  clerk's  office.  A  certified  check  for  $2o0 
nuist  accompany  the  proposal  for  eacli  con- 
tract, and  a  surety  company  bond  for  50  per 
cent  of  the  contract  price  will  be  required  of 
each  of  the  contractors.  .Sanuiel  Fly,  town 
superintendent. 

The  following  bids  were  received  March 
2.  by  James  F.  Laughran,  County  Supt.  44-4ti 
Main  St.,  Kingston,  N.  Y..  for  the  construc- 
tion of  a  steel  bridge  across  the  Rondout 
Creek  at  Eddyville  and  the  removal  of  the 
present  metal  structure  and  enlargement  of 
the  present  piers  and  abutments:  E  I.  Doyle 
&  Co..  30  State  St.,  Albany.  N.  Y.,  $24.o0(i. 
additional  concrete  or  reduction  $13  per  cu. 
yd.;  Owego  Bridge  Co.,  Owego,  N.  Y.,  $21,- 
24-5,  additional  concrete,  $10  per  cu.  yd.,  con- 
crete under  water,  cost  plus  15  per  cent ;  Y'ork 
Bridge  Co.,  Y'ork,  Pa.  $20,551,  additional  con- 
crete, $12,  reduction  $10;  Lupfer  &  Remick 
Co..  592-94  Ellicot  Sq.,  Bufifalo,  N.  Y.,  $24,290. 
additional  concrete  $20,  reduction  $6 ;  United 
Construction  Co..  Albany,  N.  Y.,  $25,1.52,  ad- 
ditional concrete  $20,  reduction  $14 ;  Penn 
Bridge  Co.,  Beaver  Falls,  Pa.,  $20,361,  ad- 
ditional concrete  $15,  reduction  $10 ;  Lane 
Bridge  Co.,  Painted  Post.  N.  Y..  $lfi,950  ad- 
ditional concrete  $6. 

A  conference  in  regard  to  the  matter  of 
the  proposed  Jackson  St.  bridge  at  Water- 
town,  N.  Y.,  was  recently  held  and  attended 
by  John  N.  Carlisle,  Public  Service  Commis- 
sion, Francis  M.  Hugo,  Mayor,  Earl  W, 
Sayles.  City  Engineer  and  B.  Clifford  Mar- 
tin, District  Engineer,  New  York  Central. 
The  plans  and  specifications  of  the  proposed 
bridge  over  Black  river  were  examined  and 
discussed  in  considerable  detail  and  the  ques- 
tion of  the  contribution  to  the  project  by  the 
New  York  Central.  It  is  the  intention  to 
determine  at  once  what  amount  of  money  will 
be  available  from  other  sources  than  the  bond 
issue,  which  w'ill  be  necessary  to  make,  and 
then  submit  the  question  to  the  taxpayers 
of  the  city. 

North  Dakota. 

•I'Bids  will  be  received  until  1  p.  m.,  April 
4,  by  Frank  Shanley,  County  Auditor,  Cando, 
N.  Dak.,  for  the  construction  of  150  ft.  more 
or  less  of  stee!  and  concrete  bridges'.  A  cer- 
tified check  for  $.500  must  accompany  each 
bid 

Ohio. 

^Bids  wilhbe  received  until  Ul  a.  m..  March 
11,  by  J.  E.  Brate,  County  Auditor,  Hamilton. 
O.  for  the  construction  of  sub  and  superstruc- 
ture of  a  bridge  and  fill  to  the  same  at  the 
Conrad  farm  in  Section  2G,  Reily  township. 
Butler    County,   O. 

The  latest  announcement  made  in  regard 
to  the  proposed  construction  of  the  new  high 
level  bridge  at  Cleveland,  O..  was  that  of 
County  Commissioner  Harry  L.  Vail,  to  the 
effect  that  actual  work  will  be  started  in  June 


or  July.  Although  the  kind  of  bridge  to  be 
built  has  not  been  determined,  it  will  clear 
the  river  with  a  (iOO-ft.  span  and  probably 
be  100  ft.  wide  and  will  have  four  tracks  for 
rapid  transit.  At  a  meeting  with  govern- 
ment otlicials  the  question  of  clearance  will 
be  taken  up. 

.advices  from  Cleveland,  O.,  state  that  the 
Ljike  Shore  &  Michigan  Ry.  is  contemplating 
the  construction  of  a  bridge  eliminatin.g  llic 
Madison    .\\e.   grade   crossing. 

An  effort  is  to  be  made  to  induce  the  city 
Council  of  Cincinnati,  O.,  to  authorize  a  bond 
issue  of  $250,000  for  the  comi)letion  of  the 
Gilbert    .\ve.    viaduct. 

Plans  and  specifications  for  the  new  bridge 
over  Twin  Creek  on  the  Dayton  and  Ger- 
mantown  pike  near  Germantown,  were  ap- 
proved by  the  County  Commissioners  at  Day- 
ton. The  structure  will  be  of  concrete  and 
steel.     Edward   Moritz  is  County  Surveyor. 

As  a  result  of  a  recent  inspection  the  Lake 
Shore  &  Michigan  Southern  R.  R.  will  re- 
place the  old  liridge  over  its  tracks  at  Junc- 
tion  Ave.,   Toledo,   O.,   with   a   new   structure. 

Oklahoma, 

.\dvices  from  Guthrie,  Okla.,  state  that  the 
Oklahoma  Bridge  &  Culvert  Co.,  was  recently 
organized  in  that  city  at  the  office  of  Chas. 
Griswold,  clerk  of  the  district  court,  with 
Bart  Murphy,  president ;  Edward  B.  Henry, 
secretary  and  C.  H.  Griswold,  A.  H.  Hous- 
ton. C.  C.  Smith,  John  Golobie  and  Bart  Mur- 
phy directors.  The  capital  stock  of  the  com- 
pany will  probably  be  $20,000  at  the  outset 
and  preparations  will  be  begun  in  the  near 
future   to  build  a   factory  there. 

.A.dvices  from  Guthrie,  Okla.,  state  that  city 
officials  and  engineer,  J.  M.  Meade,  of  the 
Sante  Fe.  Eastern  Lines,  and  Frank  Guy. 
division  engineer,  have  decided  upon  changes 
in  the  plan  for  the  proposed  Cleveland  Ave. 
viaduct  and  drawings  to  that  effect  have  been 
submitted  to  the  chief  engineer  of  the  system. 

Oregon. 

Included  in  the  work,  for  which  contracts 
amounting  to  $8,000,000  will  be  let  shortly 
by  the  Oregon-Washington  Railroad  &  Navi- 
gation Co.,  is  the  construction  of  a  large 
bridge  over  the  Snake  River.  It  will  be  4,070 
ft.  in  length  and  will  be  approached  by  two 
steel  viaducts,  the  one  on  the  north  side  being 
2,260  ft.  long  and  that  on  the  south  side  490 
ft.,  leaving  the  bridge  proper  1,220  ft.  long. 
This  will  be  supported  by  five  steel  towers  on 
concrete  piers.  F.  L.  Pitman,  Portland,  Ore.. 
is  chief  engineer  of  the  railroad. 

Included  in  the  franchise  granted  by  the 
citv  officials  of  Salem,  Ore.,  to  the  Salem, 
Falls  City  &  Western  R.  R.,  is  the  right 
to  build  a  bridge  over  the  Williamette  River 
at  Marion  St. 

It  has  been  announced  in  .■\thena.  Ore.,  by 
the  County  Commissioners  that  three  new 
steel  bridges  will  be  built  in  that  vicinity  in 
a  short  time.  One  at  the  south  end  of  Third 
St.,  another  at  the  reservation  road  east  of 
-Athena  and  the  third  on  the  same  road  one 
half  mile  further  out.  Pendleton.  Ore.,  is 
comit\    "ieat   of  Umatilla  Couiit,\ 

Pennsylvania. 

^•Bids  will  be  received  until  March  13,  by 
City  Comptroller,  Pittsburg,  Pa.,  for  the  con- 
struction of  the  three  main  river  piers  for 
the  North  Side  Point  bridge  across  the  Al- 
legheny River.  The  cost  of  the  work  is  esti- 
mated at  $210,000.  Joseph  G.  .Armstrong  is 
Director   of   Public   Works. 

4»The  County  Commissioners,  Y'ork,  Pa., 
will,  it  is  reported,  receive  bids  until  March 
16,  for  the  construction  of  a  concrete  bridge 
across  Furnace  Creek  near  Hanover.  The 
structure   is  to  have  a   span  of  32   ft. 

Citizens  of  Allentown,  Pa.,  recently  held 
a  meeting  in  an  effort  to  organize  in  favor 
of  the  Shingiss  St.-Haberman  Ave.  project 
for  bridge  and  tunnel  site.  William  J.  Bren- 
nan  and  John  A.  Martin  are  interested. 

Preliminary  plans  and  report  have  been  pre- 
pared by  Torrance  &  Taylor.  Consulting  Civil 
Engineers,  39  Cortlandt  _  St.,  New  York,  for 
the  proposed  reconstruction  of  the  South   St. 


\iaduct  over  the  Pennsylvania  Railroad,  Le- 
lii.gli  Yalley  Railroad  and  Central  Railroad  of 
New  Jersey's  property  and  tracks  at  Wilkes- 
barre.  Pa.  The  viaduct  would  extend  from 
Washington  .St.  to  Welles  St.  or  to  Park  .Ave. 
and  will  be  of  reinforced  concrete  or  struc- 
tural steel.  Report  not  yet  made  public,  in- 
cludes estimates  of  cost.  Mr.  T.  L.  Welles. 
M.  A.  I.  M.  E.,  1003  Coal  Exchange  Build- 
ing, Wilkesbarre,  Pa.  is  chairman  of  special 
bridge  committee  and  Mr.  P..  K.  Finch  is  City 
Engineer.  The  special  bridge  committee  has 
not  yet  made  its  report  or  recommendation 
to   the   Ctiy    Comicils. 

South  Carolina. 

©Advices  from  Conway,  S.  C,  state  that 
the  contract  for  the  construction  of  the  steel 
hi.ghway  bridge  over  the  Waccamaw  River 
at  Conway  was  awarded  to  the  Southern 
Bridge  Co.,  Birmingham,  Ala.,  at  $8,176.  The 
bids  filed  were  as  follows  :  Southern  Bridge 
Company,  of  Birmingham,  $8,176;  Austin 
Brothers,  Atlanta,  $8,700 ;  Carolina  Engineer- 
ing Company.  Burlington,  N.  C,  $8,875 ; 
Roanoke  Bridge  Company,  $9,-500;  Porter  & 
Boyd,    Charlotte,   $10,575. 

Tennessee. 

A  contract  will  be  submitted  to  the  County 
Court  at  its  regular  April  session  by  the  at- 
torney of  the  St.  Louis  &  San  Francisco  R 
R.,  providing  for  the  erection  of  a  long 
viaduct  over  Otey  Ave.  in  Memphis,  Tenn. 

City  of  Nashville,  Tenn.,  has  under  con- 
sideration the  issuance  of  bonds  amounting  to 
$100,000  to  provide  funds  for  the  widening 
of  Charlotte  Ave.  bridge,  W.  Southgate  is 
City   Engineer. 

Texas. 

Advices  from  Marlin,  Texas,  state  that 
bonds  amounting  to  $18,000  for  the  construc- 
tion of  a  bridge  near  Highbank  in  Falls  Coun- 
ty, Texas,  have  been  approved. 

Judge  and  commissioners  of  Llano  County, 
according  to  advices  from  Burnet,  Texas,  have 
been  formulating  plans  with  the  commission- 
ers of  Burnet  County,  for  the  construction 
of  the  bridge  across  the  Colorado  River  be- 
tween the  two  counties. 

Advices  from  Smithville,  Texas,  state  that 
the  City  Council  ordered  an  election  to  be 
held  April  4  to  vote  on  an  issue  of  $3,000 
of  bonds  to  build  a  concrete  bridge  across 
Gazley  Creek  on  Second  St. 

Virginia. 

.\  proposition  has  been  submitted  the  City 
Council  of  Norfolk,  Va.  providing  for  the 
construction  of  a  steel  bridge  across  the 
Eastern  Branch  connecting  Norfolk  and  Berk- 
ley to  cost  $400,000.  .According  to  the  rough 
plans,  the  bridge  would  be  1,600  ft.  long,  land- 
ing at  the  east  end  of  Main  St.  in  Norfolk  and 
the  north  end  of  Main  St.,  Berkley.  Its 
width  would  be  sufficient  to  afford  ample 
room  for  street  car  tracks  and  all  kinds  of 
vehicular  traffic,  with  sidewalks  for  pedes- 
trians. 

Boards  of  supervisors  of  New  Kent  and 
Charles  Citv  Counties  at  a  recent  meeting 
held  at  Charles  City,  Va.,  failed  to  reach 
an  agreement  in  regard  to  the  location  for 
the  proposed  new  bridge  over  the  Chicka- 
hominy  River  to  replace  the  old  Long  Bridge. 

Washington. 

Citizens  are  petitioning  the  County  Commis- 
sioners at  Spokane,  Wash.,  to  build  a  bridge 
across  the  Spokane  River  on  the  county  road 
at  a  point  north  of  Liberty  Lake  Junction 
of   the   railwav. 

©Board  of  Public  Works,  Spokane,  Wash,, 
has  awarded  the  contract  for  the  reinforced 
concrete  bridge  over  Latah  Creek  to  C.  F. 
Graff,  Seattle,  Wash.,  at  $42,900.  .Among  the 
other  bidders  were  J.  E.  Cunningham,  $43,900  , 
and  fnternational  Contract  Co.,  $53,320 

West  Virginia. 

The  Baltimore  &  Ohio  R.  R,,  according  to 
reports,  has  completed  plans  for  the  con- 
struction of  a  double  track  bridge  across  the 
Monongahela    River    in    West    Virginia,    and 
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an  application  has  been  filed  with  the  War 
Department  for  permission  to  proceed  with 
the  work. 

The  Harrisvillc  &  L^jruwallis  Ky.  Co.,  ac- 
cording to  advices  from  Harrisville,  W.  Va., 
will  construct  in  connection  with  its  6-mile 
line   between   those   cities,   two   bridges. 


Wisconsin. 

•{•Bids  will  be  received  until  10:30  a.  m., 
March  8,  by  Department  of  Public  Works, 
Milwaukee,  Wis.,  for  the  construction  of  a 
reinforced  concrete  highway  bridge  across  the 
Kinnickinnic  River  at  Chicago  Ave.  in  the 
17th   ward  of   the  city  of   Milwaukee.      II.   K, 


Briggs  is  Commissioner  of   Public  Works  and 
C.   P.  Dietz  is   Comptroller. 

The  War  Department  has  approved  plans 
for  the  one-leaf  bascule  bridge  which  the  city 
of  Milwaukee.  Wis.,  will  erect  at  Oneida  St. 
over  the  river  L.  J.  King,  Supt.  Bridge  De- 
partment prepared  the  design. 


IRRIGATION.   DRAINAGE.  LEVEES  AND  CANALS 


Illinois. 

•{•The  Board  of  Trustees  of  the  East  Side 
Levee  and  Sanitary  District,  East  St.  Louis, 
111.,  are  calling  for  bids  for  the  construction 
of  the  first  section  of  the  Front  Levee.  This 
will  be  three  miles  in  length  and  will  contain 
150,000  cu.  yds.  of  earth.  T.  N.  J.acobs,  Room 
•20,  Se.Kton  Bldg.,  East  St.  Louw.  111.,  is  Chief 
Engineer  of  the   District. 

®As  noted  in  our  last  issue  under  Memphis. 
Tenn.,  Notes,  the  contract  for  levee  work  and 
concrete  locks  on  the  Degognia  and  Fountain 
Bluff  Levee  and  Drainage  District,  of  Mur- 
physboro,  III,  has  been  awarded  to  Carey 
Bros.,  Memphis,  Tenn.,  at  $107,4.jl.  The  other 
bids  received  on  this  work  were :  Roach  & 
Stansell,  Memphis,  Tenn.,  levee,  $80,773.54, 
did  not  bid  on  locks;  McCann  Brothers  and 
John  L.  Cox,  of  Murphysboro,  concrete  locks, 
$48,896,  did  not  bid  on  levee;  R.  Z.  Gill,  of 
Murphysboro,  concrete  locks,  $48,659,  no  bid 
on  levee;  R.  H.  McWilliams.  of  Blooming- 
ton,  levee,  $81,848.60,  concrete  $38,223.75,  to- 
tal $120,07L75;  Elmer  Gant,  of  Chester,  III., 
levee,  $79,750,  concrete  $43,846,  total,  $i23,-596; 
McCann  Brothers,  of  Murphysboro,  levee, 
$87,94L70,  no  bid  on  locks;  '  Murphysboro 
Construction  Co.,  locks,  $46,615.50,  no  bid  for 
levee  work.  The  work  includes  four  new 
locks,  33  steel  tube  culverts,  two  reinforced 
cement  culverts,  repairing  and  raising  one 
lock  and  550,000  cu.  yds.  of  levees  and  ex- 
ploration trenches. 

Indiana. 

•{•Bids  will  be  received  until  J  p.  ni.,  March 
18,  by  Drainage  Commissioners  at  Hancock 
County  surveyor's  office,  Greenfield,  Ind..  for 
the  construction  of  a  drain.  John  Spurry  is 
Drainage  Commissioner. 

Petition  has  been  filed  in  the  Circuit  Court 
of  Knox  County,  at  Vincennes,  by  land  own- 
ers in  Decker  Township,  asking  for  the  con- 
struction of  a  ditch,  some  six  miles  in  length 
which  will  start  in  the  eastern  part  of  Decker 
Township,  pass  through  and  drain  consider- 
able low  level  land  and  empty  into  White  Riv- 
er below  Claypool  Hills.  The  proposed  ditch 
will  pass  through  Swan  Pond  and  will  re- 
claim a  large  area  of  farm  land. 

The  Commissioners  of  Pike  County,  Pe- 
tersburg, Ind.,  have  been  petitioned  to  straight- 
en Patoka  River  from  a  point  near  Winslow 
to  a  point  near  Dongola.  The  distance  be- 
tween Winslow  and  Dongola  is  21  miles  by 
the  course  of  the  stream  and  the  straighten- 
ing of  the  river  by  the  means  of  a  canal  70 
to  80  ft.  wide  at  the  top  will  shorten  the 
stream  14  miles  with  a  direct  course  of  seven 
miles.  The  river  where  the  contemplated 
change  is  to  be  made  is  very  crooked,  afford- 
ing a  number  of  horseshoe  bends,  which  will 
be  utilized  in  the  building  of  the  canal  by  con- 
necting with  the  original  channel  wherever  it 
comes  in  alignment  with  the  proposed*course. 

Iowa. 

^Bids  are  asked  until  2  :3u  p.  m.,  March  17, 

at   office  of  J.   L.   Hanrahan,  County  .Auditor, 

Fort    Dodge,   la.,   for  constructing   Drain   No. 

70-95.     The   work   is   located   2^2    miles   south 

of  Roslyn,  la.,  on  C.  G.  W..  ;ind  3  miles  east 

of  Somers,  la.,  on  C.  G.  W.,  and  C.  R.   I.  & 

P.     The  total   estimated  cost   of  the   work   is 

$27,406  and  it  includes  the  following ; 

SECTION    .3. 

Length  ft. 

Branoli  ].  1.700  ft. 

2.000  ft. 

1,100  ft. 

800  ft. 

4!;0  ft. 


Branch 


Branch 


Branch  4. 


Branch  ii. 


Branch  G. 


Branch   A    of 

1.500  ft. 

100  ft. 

Branch    B    of 

2,400  ft. 

1,600  ft. 

2,300  ft. 

Branch    1    of 

1.400  ft. 

Branch    2   of 

.500  ft. 

SECTION 

1,000  ft. 

2,000  ft. 

800  ft. 

1,100  ft. 

SECTION 

2,200  ft. 

1,100  ft. 

1.800  ft. 

800  ft. 

2,000  ft. 

SOO  ft. 

SECTION 

1,000  ft. 

700  ft. 

SECTION 

3.S50  ft. 

950  ft. 

Branch   A   of 

1,100  ft. 

SECTION 

1.400  ft. 

2,850  ft. 


Branch    1. 

14   in. 

12  in. 
Branch    1 

24  in. 

20  in. 

18  in. 
Branch    B 

14  in. 
Branch    B. 

12  in. 

L 
l.S  in. 
22  in. 

15  in. 
14   in. 

5. 

24  in. 
22  in. 
IB  in. 
14  in, 
14  in. 
12  in. 
6. 

18  in 
14  in 
NO.    7. 

16  in. 
12  in. 

Branch    5. 
12  in, 

NO,    ,S, 

14  in, 
12  in. 


NO. 


NO. 


NO. 


s.;:  fi. 

6.5  n. 

.5.6  ft. 

,5.0  ft. 

.vi  fl. 

.'..7  ft. 

S.7  ft. 

6.2  ft. 

6.1  ft. 

t;.4  ft. 

6.7  ft. 

6.0  ft. 

s.i  ft. 

7  2  fl. 

i;.5  ft.. 


6. 


ft. 
ft. 


6.5   ft. 

S.5   ft. 


7.3  ft. 


5.;i  ft. 
s.s  ft. 


ze  tile. 

.\v.  cut 

24    in. 

1U.4   ft 

22  in. 

;i.,s  ft 

20  In. 

9.1   ft 

14  in. 

7.5  ft 

12  in. 

0.4    ft 

Plans  and  specifications  are  on  lilc  in  the 
county  auditor's  office  at  Fort  Dodge,  la.,  or 
Rockwell  City,  la,  G.  P.  Smith  of  Fort 
Dodge,  la.,  is  the  engineer  who  will  have 
charge  of  the  construction  of  the  drain. 

Louisiana. 

•{•Bids  will  be  received  by  the  commission- 
ers of  the  5th  Louisiana  Levee  District.  Tal- 
lulaeh.  La.,  at  the  office  of  the  Board  of  State 
Engineers,  213  New  Orleans  Court  Bldg..  New- 
Orleans,  La.,  until  noon,  March  16,  for  the 
construction  of  the  Villa  Vista  Levee  m  the 
parishes  of  East  Carroll  and  .Madison,  Mis- 
sissippi River,  right  bank,  about  24  miles 
:iliove  Vicksburg,  Sliss.  Proposals  will  be  re- 
ceived for  the  work  as  a  whole,  about  250,000 
cu.  yds.,  or  by  sections,  as  follows :  .Section 
No.  1,  parish  of  East  Carroll,  from  about  sta- 
tion 2,860  to  about  station  2,9654-75:  River- 
side enlargement:  contents  about  100,000  cu. 
vds. ;  deposit  required,  $325 ;  bond  required, 
$5,000.  Section  No.  2,  parish  of  Madison, 
from  station  2,965+75  to  station  2,098-1-40; 
new  levee ;  contents  about  150.000  cu.  yds. ;  de- 
posit required,  $450;  bond  required,  $7,500. 

Surveys  are  now  underway  for  the  reclama- 
tion by  drainage  of  some  80,000  acres  of  wet 
prairie  south  of  Gueydan,  La.  This  land  is 
to  be  reclaimed  by  artificial  drainage,  the  wa- 
ter to  be  pumped  from  a  series  of  large  dredge 
canals  which  will  act  as  a  reservoir  basin. 
Two  dredges  are  now  at  work  on  the  first 
block  of  nine  sections  or  about  5,000  acres  and 
it  is  intended  to  push  the  work  as  the  platis 
and  surveys  are  completed.  Chas.  D.  Babbit, 
Gueydan  Bank  Bldg.,  Gueydan,  La.,  is  the  En- 
gineer. 

Minnesota. 

•{•.■\t  3  p.  m,,  March  28,  J.  L.  Johnson,  coun- 
ty auditor,  will  sell  at  his  office  in  Olivia, 
Minn.,  the  jobs  of  digging  and  constructing 
County  Dhch  No.  46,  the  work  including  the 
following:  1.401  cu.  yds.  of  open  scraper 
w^ork,  estimated  cost  $690;  1,000  cu.  yds.  of 
cleaning  of  present  channel,  estimated  cost 
$1.30;  one  retaining  cement  wall,  estimated 
cost  $25;  and  furnishing  and  laying  the  fol- 
lowing tile-  4,100  ft.  18  in.,  1,700  ft.  15  in.,  8O0 
ft  12  in.  4  692  ft.  9  in.,  1.000  ft.  7  in..  2,610  ft. 
5  in,,  1,300  ft.  16  in.,  1,300  ft.  11  in.,  1,354  ft.  10 
in.,  7,178  ft.  8  in.,  1,015  ft.  6  in.  Bids  will  be 
tutcrtained  for  either  hard  burned  clay  tile  or 


standard  make  cement  tile.     The  estimat;-d  to- 
tal cost  of  tlie  work  is  $10,565. 

®J.  B.  Arpin  Dredging  Co.,  Grand  Rapids, 
Wis.,  has  been  awarded  the  contract  at  12.85 
cts.  per  cu.  yd.,  for  constructing  Judicial  Ditch 
No.  11  in  Marshall  and  Beltram  Counties, 
Minn.  Bids  were  opened  Feb.  21  at  Warren, 
Minn.  The  contract  includes  .526,427  cu.  yds. 
earth  excavation  and  the  leveling  of  about  27 
miles  of  road.  This  latter  w-ork  will  be  done 
a.'.  $120  per  mile.  The  contract  is  to  be  com- 
l)L"ted   Dec.   1,  1912. 

Missouri. 

Kl'he  A.  V.  Wills  &  Sons  Dredging  Co.,  of 
Pittsfield,  111.,  has  secured  the  contract  for  a 
large   amount   of   work   near   Charleston,    Mo. 

New  Mexico. 

M.  M.  O'Shaughnessy,  civil  and  consulting 
engineer,  14  Montgomery  St..  San  I'rancisco, 
Cal,  has  work  under  way  for  Thompson  & 
Meloehe  at  Raton,  N.  Mex.,  on  an  earth  fill 
dam  of  about  200,000  cu.  yds.  This  work  is 
about  .30  per  cent  com])Iete(I  and  should  be  fin- 
ished in  six  months. 

New  York. 

The  New  York  State  Barge  Canal  Ter- 
minal Commission  has  submitted  its  final  re- 
port. Recommendation  is  made  by  the  com- 
mission that  the  State  appropriate  $16,500,000 
for  terminal  construction  and  equipment  in 
New  York,  Albany,  Troy,  Whitehall,  Schenec- 
tady, Utica,  Oswego,  Syracuse,  Rochester, 
Tonawanda  and  Buffalo.  It  is  estimated  that 
this  appropriation  will  suffice  to  construct  and 
equip  the  barge  canal  public  terminals.  Recom- 
mendation is  made  that  the  State  Engineer 
shall  prepare  the  plans  for  the  terminals  and 
supervise  their  construction  and  that  after- 
ward they  shall  be  turned  over  to  the  State 
Superintendent  of  Public  Works  for  adminis- 
tration. That  the  State  Superintendent  of 
Public  Works  shall  fix  a  schedule  of  charges 
for  use  of  the  terminals  also  is  suggested, 
with  reservation  that  before  the  schedule  goes 
into  effect  it  shall  be  approved  by  the  Canal 
Board. 

The  T.  A.  Gillespie  Co.  has  started  work  at 
Newark  on  its  $3,000,000  barge  canal  contract, ' 
extending  from  Newark  to  Palmyra.  One 
steam  shovel  is  working  at  Newark  and  an- 
other is  to  be  started  at  Palmyra  near  Lock  19. 
Offices  have  been  opened  on  East  Union  St., 
Newark,  for  this  work. 

Ohio. 

The  Commissioners  of  Champaign  County, 
L'rbanna,  O.,  held  the  first  hearing  on  March 
2  on  the  petition  to  dredge  and  improve  Kings 
Creek. 

Memphis  and  Vicinity. 
(Ki:(;ri.\R  coRRESPONnKXCE. ) 

®J.  H.  Weatherford  was  awarded  ?he  con- 
tract for  grading  the  new  Frisco  Yarfts  about 
six  miles  southeast  of  Memphis,  The  con- 
tract involves  the  movement  of  approximately 
75,000  cu.  yds.  of  earth  and  the  spreading 
of  about  15. Olio  cu.  yds.  of  gra\cl  ballast.  The 
work  has  already  been  started  and  according 
to  the  terms  of  contract  must  be  linished 
within  45  d.-v.vs  from  the  date  of  contract.  .Mr. 
Weatherford  has  an  excellent  organi;^ation 
and  i-;  amply  prepared  to  cari-y  on  the  con- 
tract to  a  very  successful  close. 

Ilelgason  Brothers  &  Clarke  are  preparing 
to  move  outfits  on  the  I'.  S.  levee  work 
which  they  were  awarded  last  spring  liy 
Maj.    M.   L.   Walker.     The  cfiUtract   is   in   the 
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I'ppor  St.  Francis  District  near  Carriitliers-  of  work  from  some  firm  who  has  lots  of 
ville.  Mo.  levee  work  on  hand.  Lou  was  not  bothered 
M.  L.  Byer.s  chief  engineer  of  the  Frisco  very  much  by  ihc  river  this  season  and  hur- 
Ry..  was  in  Memphis  Friday,  looking  over  the  ried  the  Reel  foot  job  through  in  remark- 
local  lines  of  his  company.     Mr.   Byers  went  ably  quick  time. 

out  to   Bellevue  where  the  new  yards  of  his  Lee    McCanless   has   25   good    teams   which 

road    are   to   be   built   and   stated"  that    in   all  he   is   anxious   to   place    at    work   within    the 

probability  the   buildings  and   track  would   be  very  near   future.     Lee  is  a  great  dirt  mover 

turned   over  to  his  company   in   lime   for   the  and  one  won't  make  a  mistake  in  Uitiug  him 

fall    rush   of   business.  work. 

Capt.   Clarke  .S.   Smith  arrived  in  Memphis  South   Dakota. 

Thursday  from  X'icksburg  where  he  has  been  gj^^  ^^^^        „pJ  P^^  24  at  the  office  of  the 

for  the  last   few  weeks.     Capt.   Smith   seems  ^j    g    Reclamation  Service,  Belle  Fourche,  S. 

vel     pleased    with    the   progress    bemg   made  q^^.     f^^  ,^6  construction  of  the  North  Canal, 

l.v  the  contractor.s  m   the  lower  district.  Q^^^^    Fourche    Project.      The    22.8    miles    of 

Roper  \-  McT.gh  have  taken  a  contract  for  ^^^^^    -^   ^i^.i^^^j   J^^   ^j  ,^t    schedules   of   an 

grad.ns    a    large    sub-div.s,on    in     he    eastern  ,g           ,^„^   „f   2.8   miles   so   as   to   divide 

h     .  V    I  ■      •■  '■"   .     ^'"^"'';  P°^     ^''^"i,  'Y  the  yardage  into  lots  of  100,000  cu.  yds.  as  near 

ItJ^  TT  'r^'"^7  °      ^'    ''"'   "  "'^l';:^'  as  may  be      Bids  are  to  be  accepted  separately 

wt\-wi,.yn,b'^n^;      T'       P  '""\%°."T""'f  O"    ^^'h    Schedule.      The    canal    is    nearly    all 

■fv^   r.Mr    I        ry/         1-  ^  ''r/^  ^  ""^^  grade    line   location,   averaging     .5    ft.    in    cut. 

f.^   .nfurl::  -     l^c         "•'"'1^^  "f   >0'--a>   g"d-  ^he  bottom  width  is  from  30  to   16   ft.     The 

l^!Tl?rt  Jr   •f   '^'"'    '""■'   ''^'"    '"'"  classification  will   run  about  80  per  cent   first, 

T,      Irw^r     c  •     ,          ■      V-     t       D       ,  15  per  cem   second  and  5   per   cem   third,  all 

lom   McLabe  is  in  town  waiting  for  Roach  i-  u.            u           j      u  i         -r-i       uj             ■     j 

&    Stansell    to    start    their    large    Huntington  ''f;    ^""?^,1„^"''    ''^"'       ^^''    '^"'^    '^"'"'"^ 

Levee  job   near   Greenville,   where   Tom    will  ''"^  ^'   follows. 

- Price  per  cu.  yd    in  cts. 

1st 
class.        2d.        3d.  Totals.         On  scliedules 

A.  F.   Burke.   Bellefourche.   S.   Dak 22           .SO         175         $194,755.00     1    to    S    inelu.siv.- 

Hayes    Bros.,    Janesville.    Wis 22%       40           SO           192,025.00     1    to    S    inclusivi- 

Hay   &   Elzy.   St.    Paul.   Minn 21           50         150           193,350.00     1    lo    8    inclusivo 

.1.    W.    McNeil,   North  Platte.   Neb i9  lo  23— no  class—         165,460.00     1    to    S    inclusive 

Maney   Bros.,    Oklahoma  Citv,   Okla 1,S           45           70           162.200.00     1    to    S    inclusive 

Hilton    &    Farlow.    Powell.    Wvo 19V4         5             5           146,325.00     1    to    8    inclusive 

Knowlton  &  Baton.   Pueblo.  Colo 18           48           90             i:2,540.00     sch.   5,   6  &  7 

W.   B.   Coins.  Sturgris,    S.   Dak 19           35           70             SI. 675. 75     2,  3,  4  &  5 

Seitz  &  Shevling.   Nisland.   S.   Dak 19^       19^4       IS'A         56.350.00     4   &  5 

Matt  Olson,    Nisland,   S    Dak IS           36           72             83,970.00     2,  3    4  &  5 

Cornelius  Cole,  Orman.  .S.   Dak 18           18           18             37,130.00     2&3 


be  in  charge  of  the  locomotives.  And  talk- 
ing of  this  Huntington  contract,  according  to 
all  reports  levee  construction  w-ill  be  revolu- 
tionized if  the  present  plans  of  the  contractors 
do  not  go  amiss.  Roach  &  Stansell  propose 
to  build  the  large  embankment  with  steam 
shovels  and  cars  instead  of  with  teams.  They 
intend  to  cut  the  contract  time  of  two  years 
exactly  in  half  by  the  use  of  new  methods 
and  modern  machinery  and  it  looks  as  if  their 
plan   w-ill  be   a   winner  too. 

Hodges  &  Downing  are  hard  at  work  with 
their  steam  shovels  on  the  Helena  &  .Arkan- 
sas City  branch  of  the  Iron  Mountain  railmad 
where  they  are  filling  bridges. 

Lou  McClavey  reports  that  he  will  finish 
the  Reelfoot  Lake  contract  about  the  10th  of 
this  month  and  then  Lou  wants  another  piece 


A  number  of  capitalists  owning  land  in 
the  vicinity  of  Belle  Fourche,  S.  Dak.,  have 
under  consideration  a  project  for  the  diver- 
sion of  water  for  irrigation  purposes  from  the 
Belle  Fourche  River.  A  falling  sluice  gate 
dam  is  to  be  built  in  the  channel  of  the  stream 
and  the  water  diverted  through  about  4,000  ft. 
of  36  in.  pipe  line  and  four  miles  of  open 
canal.  About  1,500  acres  of  land  is  to  be  re- 
claimed. Carl  C.  Adams  of  Belle  Fourche, 
-S.   Dak.,  is   Engineer. 

Texas. 

®R.  L.  Leonard.  Memphis.  Tenn.,  has  been 
awarded  the  contract  at  14.84  cts.  per  cu.  yd.. 
for  constructing  200,000  cu.  yds.  of  levee  at 
Chappel  Hill,  Tex.,  for  the  Washington  Coun- 
ty Improvement  District.  Bids  for  thi.-,  work 
uere  opened  March  2. 


Waldo  &  Ruth,  Contracting  Engineers,  Mer  , 
cedes,  Tex.,  have  the  engineering  contract  for 
the  proposed  Llano  Grande  canal  system  which 
VV.  T.  .Adams,  of  Corinth,  Miss.,  is  planning 
to  build  on  his  10,000  acre  tract  at  Llano 
Grande,   Tex. 

The  $204,500  bond  issue  of  Cameron  County 
Drainage  District  No.  1,  Brownsville,  Tex., 
has  been  submitted  to  the  State  .Attorney 
General  for  his  approval.  .\s  soon  as  this  is 
received  the  bonds  will  be  offered  "for  sale. 

Utah. 

The  Green  River  Irrigation  District,  S.  J. 
Neer,  assistant  secretary.  Green  River.  Utah,  is 
having  plans  drawn  for  a  considerable  amount 
(if  work,  and  will  call  for  bids  at  a  later  date. 
This  work  includes  the  completion  of  a  dam 
.icross  the  Green  River  and  widening  .•md 
deepening  of  the  raceway  from  the  headgate> 
to  the  intake,  the  construction  and  installation 
of  a  pumping  plant  to  lift  water  from  the 
raceway  to  the  90-fl.  canal  and  the  completion 
of  the  "90-ft.  canal.  In  our  issue  of  Jan.  25  we 
stated  that  bids  for  this  work  would  be  re- 
ceived March  1.  The  district,  however,  changed 
its  plans  and  will  advertise  the  work  at  a 
later  date. 

Washington. 

4*Bids  will  be  received  until  In  a.  m.,  .April 
15.  by  Department  of  the  Interior,  Unite<l 
States  Reclamation  Service,  Washington.  D. 
C,  for  the  construction  of  the  Kaxhess  Dam 
and  accessory  structures  near  Easton,  Wash. 
The  work  involves  the  excavation  of  approxi- 
mately .545,000  cu.  yds.  of  material,  the  plac- 
ing of  about  240,000  cu.  yds.  of  embankment. 
1-5,000  cu.  yds.  of  riprap  and  paving,  8,000  cu. 
yds.  of  concrete  and  300,000  pounds  of  rein- 
forcing steel,  and  other  items  necessary  tn 
complete  the  work.  For  particulars  addre>- 
the  United  States  Reclamation  Service,  Wash 
ington.  D.  C.  or  North  Yakima,  Wash.  R.  .A. 
P.allinger  is  Secretary.  Official  advertisement 
will  be  found  elsewhere  in  this  issue. 

Canada. 

Henry  Bose.  Reeve  T.  J.  Sullivan  and  Bion 
B.  Smith  of  New  Westmister,  B.  C.  have 
been  appointed  Commissioners  to  have  charge 
of  the  building  of  two  dams  across  the  Nico- 
mekl  and  the  Serpentine  Rivers  at  a  cost  of 
about  $150,000.  By  these  dams  it  is  expected 
to  drain  about  14,000  acres  of  land  in  Surrey. 
The  building  of  the  dams  will  prevent  the 
water  backing  up  from  Boundary  Bay,  con- 
gesting the  streams  and  flooding  the  lands 
with   salt  water. 


WATER-WORKS 


California. 

The  citizens  of  Dorris.  Cal.,  have  voted 
bonds  to  the  amount  of  $12,500  for  the  in- 
stallation of  a  municipal   waterworks  system. 

Plans  and  specifications  have  been  prepared 
by  Engineers  Olmstead  &  Gillelen,  Wright  & 
Callender  Bldg.,  Los  Angeles,  Cal.,  for  the 
construction  of  a  municipal  waterworks  sys- 
tem for  the  town  of  Kingsbury,  Cal.  The 
work  will  mclnde  a  lio.iMio-gal.  elevated  steel 
tank  pumping  station,  reservoirs  and  the  lay- 
ing of  28,500  ft.  of  4-in.  and  2,600  ft.  of  8-in. 
pipe.  The  estimated  cost  is  $30,000.  Bids  for 
the    improvement   will   soon   be   asked. 

Plans  and  specifications  for  the  construc- 
tion of  a  new  earthen  reservoir  with  a  ca- 
pacity of  5,700.000  gals,  of  water  have  been 
submitted  to  the  city  council  of  San  Luis 
Obispo,  Cal.,  by  the  city  engineer.  Bids  for 
this  work  will  be   received   at  once. 

Plans  are  being  prepared  by  Havilan<l  & 
Tibbets,  consulting  engineers,  Alaska  Com- 
mercial Bldg.,  San  Francisco,  Cal..  for  the 
raising  of  the  reservoir  dam  of  the  municipal 
water  system  8   ft. 

The  pipe  and  reservoir  .system  for  the  Port 
Costa  Water  Works,  near  Martinez,  Contra 
Costa  County,  Cal.  is  under  way  and  will  be 


completed  in  about  two  months.  M.  M. 
'  VShaughnessy,  consulting  engineer,  14  Mont- 
gomery St.,  San  Francisco,  Cal,  has  charge  of 
the  work, 

Colorado. 

At  a  recent  mass  meeting  of  the  citizens  of 
Fort  Lupton,  Colo.,  it  was  decided  to  take 
steps  necessary  for  the  construction  of  a 
waterworks  system  for  the  town,  at  a  cost 
of  $25,000.  The  plan  is  to  sink  wells  which 
it  is  expected  will  provide  an  ample  supply 
of  soft  water.  Bonds  will  probably  be  sold 
for   this   improvement. 

Connecticut. 

The  board  of  public  works  of  Waterbury, 
Conn.,  has  autliorized  John  R.  Walker,  super- 
intendent water  works,  to  purchase  20,000  ft. 
of  water  pipe  of  various  sizes. 

Georgia. 

The  city  of  Marietta,  Ga.,  will  vote  May  I 
nu  the  proposition  of  issuing  bonds  to  the 
amount  of  $15,000  for  water  and  sewer  im- 
provements. 

John  W.  .Ash,  Austell,  Ga.,  has  received  the 
contract  for  the  engineering  work  at  Dalton, 
(ia.,  for  water  works,  reservoirs,  coagulating 
basin,    clear    water    well,    filter,    power    house. 


Iiumping  station,  installing  machinery,  etc.    .Ml 
work  is  to  be  of  reinforced  concrete. 

Illinois. 

(SThe  village  trustees  of  Kmgston,  111, 
awarded  the  contract  for  the  construction  of 
a  waterworks  svstem  in  the  town  to  Bellis 
&  Gale,  of  Oregon,  III,  for  $3,8.55.  The  work 
includes :  1  10-h.p.  gasoline  engine,  1  4x6- 
inch  compressor,  1  fi-in.  pump.  1  8x36-ft.  pres- 
sure steel  tank,  3,200  ft.  of  4-in.  water  pipe 
with  9  hydrants  containing  two  openings,  1 
2%-in.  and  1  2-in.,  to  be  placed  at  each  street 
crossing. 

The  town  of  Flora,  III,  plans  the  installa- 
tion of  a  waterworks  and  sewer  system  at 
an  estimated  cost  of  $87,000.  J.  S.  Spoker  of 
Vincennes,  Ind.,  has  been  retained  as  engineer. 

Following  is  the  low  bid  submitted  to  B. 
J.  Mullanev,  Commissioner  of  Public  Works. 
Chicago,  III,  Room  400,  City  Hall,  for  fur- 
nishing and  delivering  one  open  feed  water 
heater  and  water  purifier  to  the  Roseland 
pumping  station,  104th  st.  and  C.  &  W.  I. 
R.  R.  (Detailed  specifications  published  in 
HN(7iNEERiNG-CoNTR.\rTiNG')  :  Exeter  Machine 
Co.,   $549. 

Following  are  the  low  bids  submitted  to 
B.     J.     Mullaney,     Commissioner     of     Public 


4*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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\\  orks,  Chicago,  111.,  for  furnishing  the  neces- 
sary labor,  tools  and  material  for  setting 
lidiiers  and  ash  pit  linings  for  the  Roseland 
pumping  station,  104th  St.  and  C.  &  VV.  I.  R- 
R.  Detailed  bids  published  in  Encineering- 
CoNTR.^CTiNG.  The  work  consists  of  setting 
boilers  and  ash  pit  linings  for  two  batteries, 
each  consisting  of  2,3iMl-h.p.  boilers:  Jos.  T. 
Dorgan  Co.,  $4,195;  I.  .\.  De  Labv,  $4,875: 
Jno.    Maloney.  $4,93.3, 

The  following  is  the  low  bid  submitted  to  B. 
J.  Mullaney,  Commissioner  of  Public  Works. 
Chicago,  111.,  for  furnisliing  and  delivering 
000  tons  clean  screenings  to  the  boiler  plant 
of  new  City  Hall.  Bids  opened  March  1  :  D. 
Rutter  &  Co.,  98  Dearborn   St  .  $2.35  per  ton. 

Folowing  is  the  low  bid  -nlunilted  to  B, 
J.  Mullaney,  Commissioner  of  Public  Works, 
Chicago,  111.,  for  furnishing  a  steam  tug  com- 
plete for  service  as  directed  from  the  16th  of 
March  to  15th  of  December,  inclusive,  and 
shall  be  used  for  any  purpose  enumerated  in 
the  specifications:  Jas.  Rolson.  $543  per 
month.      Bids   opened   March   2. 

Folowing  is  the  low  liid  suliniitted  to  B. 
J.  Mullaney,  Commissioner  of  Public  Works, 
City  Hall,  Chicago,  for  furnishing  and  deliv- 
f  ing  brass  bibb  cocks,  as  follows — 300  1-in., 
300  l%-in„  400  2-in.  bibb  cocks  to  the  water 
meter  shops,  1330  Indiana  Ave.,  as  directed : 
J.  J.  R.van  &  Co..  104  S.  Jefferson  St.,  Chicago, 
111.     Bids  opened   March  2. 

Following  is  the  low  bid  submitted  to  B. 
J.  Mullaney,  Commissioner  of  I'ulilir  Works. 
Chicago,  III.,  City  Hall,  for  furnishing  and 
delivering  cast  iron  water  pipe,  as  follows : 
Yard  A,  Avers  Ave.  and  Wabansia  Ave., 
2,500  p^s.  6-in.,  2,500  pes.  8-in.  and  .500  pes. 
12-in.;  Yard  B,  2.352  So.  Ashland  Ave.,  4,500 
pes.  (i-iii..  y.iMiO  pes.  S-in.:  Yiinl  C.  40th 
St.  and  Union  Ave.,  !,500  pes.  6-in.,  1,800  pes. 
S-in.;  Yard  D,  68th  St.  and  Yates  Ave.,  1,100 
pes.  6-in..  725  pes.  8-in.;  Yard  E,  600  pes. 
6-in  .  600  pes.  8-in.  All  pipe  to  be  delivered 
F.  O.  B.  pipe  yards  except  Yard  C. :  United 
States  Cast  Iron  Pipe  Co..  The  Rookery,  Chi- 
cago. $23.85  per  ton.  Detailed  specifications 
published   in   Eni.ineering-Contr.\cting. 

Following  are  the  low  bids  received  by  B. 
J.  Mullaney,  Commissioner  of  Public  Works, 
Chicago,  111.,  for  furnishing  and  delivering 
12,000  lbs.  of  ingot  copper  and  12,000  of  cop- 
per trolley  wire  to  the  Water  Works  Shops, 
2301  So.  Ashland  Ave.:  H.  Kramer  &  Co., 
730  So.  Canal  St..  Chicago,  111.,  ingot  copper, 
13%  cts.  per  lb. ;  trolley  wire  13^3  cts.  per 
lb.     Detailed  specifications  published  in   Exgi- 

NT.ER1NG-C0NTR.-\CTIN(;. 

Indiana. 

•|»Bids  will  be  received  until  10  a.  m  ,  March 
10,  by  Board  of  Public  Works.  Indianapolis. 
Ind.,  for  the  construction  of  a  local  sewer 
in  and  along  Princeton  and  Trenton  Aves. 
trom  New  Jersey  St.  to  .30th   St. 

Iowa. 

•{•Bids  will  be  received  until  7 :3u  p.  m., 
March  20,  by  R.  A.  Davis,  City  Clerk,  Nevada, 
fa.,  for  the  construction  and  completion  ready 
for  operation  of  extensions  to  the  water  works 
system,  comprising  1,170  ft.  of  6-in.  mains. 
5..53O  ft,  4-in.  mains,  18  hydrants,  one  6-in.  and 
three  4-in.  gate  valves  and  fittings  as  required. 
R.  A.  Davis  is  City  Clerk.  Official  advertise- 
ment will  be  found  elsewhere  in  this  issue. 

The  Citizens  Water  Co.,  of  Burlington,  la., 
contemplates  making  improvements  at  its 
plant  this  summer  that  will  aggregate  over 
$13,000.  The  improvements  consist  in  in- 
stalling a  new  pumping  engine  to  pump  the 
water  from  the  river  to  the  settling  tanks 
and  the  placing  of  two  new  filters.  The  en- 
gine will  cost  about  $7,711,  and  the  filters 
about  $5,830. 

The  City  Council  of  Ogden,  la.,  is  consid- 
ering the  proposition  of  an  extension  of  the 
present  water  system  and  an  additional  bond 
issue   for  a  sewer  system. 

Kansas. 

■\n  election  is  to  be  helil  in  Waterville,  Kan., 
I'  an  early  date  to  vote  on  the  proposition  of 
-.suing  bonds  in  the  sum  of  $25,000  for  the 
piirpose  of  erecting  a  new  and  up-to-date 
water   works    svstem. 


Kentucky. 

The  United  Water,  Light  &  Traction  Co., 
has  been  incorporated  with  a  capital  stock 
of  $100,000  and  will  operate  in  the  city  of 
Somerset,  Ky,  William  Waddle,  of  Louis- 
ville,  Ky..   is  interested, 

Maine, 

4*Bids  will  be  received  vuitil  11  a,  m.,  April 
l"i.  by  Capt.  J.  F.  Yohn,  Constructing  Quar- 
termaster, 655  Congress  St.,  Portland,  Me., 
for  the  construction  and  installation  of  a 
chemical  water  softening  plant  of  15,000  gals, 
per  hour  at  Fort  McKinley,  Me. 

Maryland. 

The  mayor  and  aldermen  of  Frederick,  Md., 
have  appointed  William  H.  Boardman,  of 
Philadelphia,  as  hydraulic  engineer  to  go  over 
the  water  situation  in  the  city  and  make  rec- 
ommendation for  an  increase  of  the  water  sup- 
ply. An  investigation  will  be  made  of  the 
two  reservoirs  and  distribution  system,  and 
an  estimate  made  of  the  cost  of  the  improve- 
ment. 

Michigan. 

It  is  proposed  to  bond  the  village  of  East 
Grand  Rapids,  Mich,,  for  $40,000  for  the 
installation  of  a  waterworks  and  sewer  sys- 
tem. Benjamin  S.  Hanchett  is  president  of 
the    village. 

Minnesota. 

The  city  of  Duluth,  Minn.,  will  e-xpend 
about  $25,000  during  the  coming  summer  in 
the  West  End  in  the  installation  of  new 
water  mains. 

Missouri. 

Iliram  Phillips,  consulting  engineer,  Thinl 
National  Bank  Bldg..  .St.  Louis,  Mo.,  has  been 
employed  by  the  city  council  of  Milan,  Mo.,  to 
draw  plans  for  the  construction  of  a  water 
works.  The  estimated  cost  is  $25,000.  J.  W. 
Bingham  is  mayor. 

Montana. 

•{•Bids  will  be  received  until  •")  p.  m..  March 
16,  by  A,  M,  Brendenburg,  City  Clerk,  Boze- 
man,  Mont.,  for  laying  concret  on  the  side 
slopes  and  bottom  of  the  enlarge  reservoir  of 
the  Bozeman  city  water  works,  including  ap- 
proximately 4,840  sq,  yds,  of  material.  Official 
advertisement  will  be  found  elsewhere  in  this 
issue, 

^Bids  will  be  received  until  8  p.  m..  March 
24.  by  city  of  Lewistown,  Mont.,  for  furnishing 
lire  hydrants,  valves,  lead,  jute  and  other  ma- 
terials. P.  A.  Chase  is  City  Clerk  and  T).  F. 
Wasmansdorfif  is  City  Engineer. 

^Bids  will  be  received  until  8  p.  m..  March 
24,  by  city  of  Lewistown,  Mont.,  for  furnishing 
approximately  50,000  ft.  of  cast  iron  pipe  of 
130  lbs.  pressure,  P.  A.  Chase  is  City  Clerk. 
O.  F.  WasmansdnriT  is  City  Engineer. 

Nebraska. 

A  petition  is  being  circulated  in  Bridgeport, 
Neb.,  asking  the  town  board  to  submit  to  the 
vote  of  the  people  at  an  election  to  be  held  the 
first  Tuesday  in  April  a  proposition  providing 
for  the  issuance  of  bonds  to  the  amount  of 
$18,000  for  the  construction  of  a  water  works. 
R.  H.  Willis  of  Bridgeport  is  engineer. 

New  Jersey. 

•{•Bids  will  lie  received  until  2  p,  m.,  March 
15.  by  Borough  Council,  Spring  Lake,  Mon- 
mouth County,  N.  J.,  at  the  office  of  E.  V. 
Patterson,  Borough  Clerk,  for  furnishing,  de- 
livering and  erecting  the  complete  and  me- 
chanical equipment  of  an  artesian  water 
works  plant  comprising  the  following:  Brick 
pumping  station,  with  boiler  house  annexed : 
radial  brick  stack  and  foundation ;  concrete 
reservoir;  concrete  buildin.g  and  machinery, 
foundations  and  floors,  etc. ;  five  artesian 
wells;  two  triple  expansion,  direct  acting 
pumping  engines;  one  duplex  cross  compound 
steam,  two  stage  air  compressor;  one  surface 
cipudenser,  wi'h  combinetl  air  and  circulating 
pump;  one  boiler  feed  pump;  two  feed  water 
heaters;  three  return  tubular  boilers  and 
stack  breeching;  suction  and  discharge  mains 
to  pumps  and  reservoir;  piping  seven  artesian 
wells;  conduit  from  wells  to  reservoir;  remov- 


al and  resetting  old  boiler;  removal  and  re- 
setting old  air  compressor ;  steam  and  exhaust 
connections  to  boilers  and  machinery;  one 
Simplex  water  meter.  O.  H.  Brown,  Mayor ; 
E.  V.  Patterson,  Borough  Clerk,  Borough  of 
Spring  Lake,  N.  J.;  J.  L,  Sweigard.  Engineer. 
Betz  Building,  Philadelphia,  Pa. 

New  Mexico. 

Consulting  Engineer  M.  M.  O'Shaughnessy. 
14  Montgomery  St.,  San  Francisco.  Cal.,  lias 
under  way  for  Thompson  &  Meloche  at  Ra- 
ton, N.  Mex.,  an  earth-fill  dam  of  abgout 
200,000  cu.  yds.  This  work  is  about  30  per 
cent  completed,  and  should  be  finished  in 
.about  six  months. 

New  York. 

^Bids  will  be  received  until  11  a.  m.,  March 
21,  by  Board  of  Water  Supply,  165  Broadway, 
New  York,  for  Contract  58  for  furnishing  and 
iiistallin,g  a  complete  drainage  equipment  for 
unwatering  the  shafts  and  tunnel  of  the 
Rondout  siphon  of  the  Catskill  aqueduct.  The 
work  is  located  near  High  Falls  station  on  the 
New  York,  Ontario  &  Western  R.  R..  in  the 
town  of  Marhletown.  Ulster  County,  N.  Y, 

^Bids  will  be  received  until  11  a,  m,.  March 
20,  by  Board  of  Water  Commissioners.  West- 
bury,  N.  Y..  for  the  construction  of  water 
works.  Work  will  embrace  furnishing  ap- 
proximately 630  tons  cast  iron  B,  and  S. 
pipe,  23  tons  special  castings,  100.000  gallon 
tank  and  steel  tower  164  ft.  high.  76  double- 
nozzle  fire  hydrants.  58  gate  valves  and  boxes, 
two  deep  well  triplex  power  pumps,  1,000.00(1 
gallons  capacity  ;  two  35-horse  power  multiple 
cylinder  vertical  gas  engines  with  gas  pro- 
ducer, concrete  pumping  station,  and  laying 
about  seven  miles  of  pipe,  and  drilling  two 
12-inch  wells.  Plans  will  be  on  file  and  may 
be  obtained  from  the  engineer  on  receipt  of 
five  ($5.00)  dollars,  or  may  be  seen  at  the 
office  of  the  engineer,  or  at  the  office  of  Thos. 
J.  McCord,  at  Westhury.  N.  Y.  Specifications 
will  be  on  file  at  the  office  of  the  engineer 
and  at  the  office  of  Thos.  J,  McCord.  and 
will  be  forwarded  free  upon  application.  All 
inquiries  must  be  addressed  to  Walter  E.  Sex- 
ton.  Mineola.   N.  Y„  the  engineer, 

A  bill  to  bond  the  city  of  Buffalo.  N.  >'.. 
for  $1,000,000  to  equip  the  new  pumping  sta- 
tion  has   been    approved   by   the  aldermen. 

The  committee  of  water  supply  of  the  City 
Council  of  Schnectady,  N.  Y..  of  which  W.  .\. 
Stearns  is  chairman,  has  recommended  in  its 
report  to  that  body  the  construction  of  a 
reservoir   for  the  city  water  system. 

An  ordinance  has  been  introduced  in  the 
City  Council  of  Schnectady.  N.  Y..  by  Alder- 
man W.  A.  Stearns  which  provides  for  the 
issuance  of  bonds  to  the  amount  of  $300,000 
for  the  purpose  of  erecting,  constructing,  en- 
larging and  improving  the  waterworks  sys- 
tem, and  to  include  the  purchase  of  necessary 
lands  therefor. 

The  citizens  of  Mount  Morris,  N.  Y..  are 
urging  the  installation  of  ,-i  municipal  water 
works  system. 

North  Carolina. 

The  citizens  of  Rutherfordton,  X.  C.,  have 
voted  the  issuance  of  bonds  to  the  amount 
of  $35,000  for  the  construction  of  a  water- 
works and   electric   light  plant. 

Bonds  to  the  amount  of  $55,000  have  been 
voted  by  the  city  of  Smithfield,  N.  C.,  for  the 
installation  of  a  waterworks,  electric  light 
plant  and  a  sewer  system. 

North  Dakota. 

•{•Bids  will  be  received  until  March  27.  by 
board  of  City  Commissioners,  Minot.  N.  Dak., 
for  the  construction  of  4  miles  of  sewers  E.  J. 
Thomas  is  City  Engineer,  R.  H.  Emerson  is 
Commissioner   of   Waterworks  and    Sewers. 

Ohio. 

©Gould  &  .Mayliach  of  Cleveland,  O..  have 
been  awarded  the  contract  by  the  village  of 
Euclid.  O..  for  the  improvement  of  Moiitclair 
Road  from  Euclid  .\ve..  to  the  northerly  end 
thereof  by  constructing  a  6-in.  water  main 
therein  for  $1,177.  E".  .\,  Pease  Engineering 
Co.,  931  Williamsr.n  Bldg.,  Cleveland,  O.,  en- 
gineer.    Bids  were  opened  Feb.  27, 


•{•  indicates  work  now  open  for  bids,     •   indicates  a  contract  let  recently. 
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©Isaac  Winkler  &  Bro.  of  Cincinnati,  O., 
have  been  awarded  the  contract  by  the  director 
of  public  service,  Columbus,  O.,  for  furnishing 
and  delivering  soda  ash,  approximately  800 
tons,  to  the  water  department,  for  $17.50  per 
ton.  The  .American  Stone  &  Lime  Co.  of 
Tyrone,  Pa.,  wa.*;  awarded  the  contract  for 
furnishing  l,4lXI  tons  of  lime.  D.  .\.  Jones  is 
city  clerk.     Bids  were  opened  Feb.  14. 

Consulting  Elnginecr  H.  L.  Maddocks.  504 
Trust  Bldg..  Newark,  O..  has  been  employed 
by  the  village  council  of  Centerburg.  O.,  to 
prepare  plans  and  specifications  for  the  in- 
.-tallation  of  a  water  supply  system. 

The  Citv  Coimcil  of  Urbana,  O.,  is  prepar- 
ing to  issiie  and  sell  $100,000  worth  of  bonds 
to   purchase   the   Urbana   waterworks. 

The  engineering  force  of  Dayton,  O.,  has 
surveyed  a  new  route  for  the  proposed  new- 
water  supply  conduit.  The  conduit  will  run 
from  the  city  waterworks  pumping  station  to 
the  site  of  the  reservoir,  recommended,  near 
Tate's  Hill,  a  distance  of  two  miles  from  Day- 
ton,    1".  J.  Cellarius  is   City   Engineer. 

Oklahoma. 

The  citizens  of  Stonewall,  Okla.,  have  voted 
bonds  to  the  amount  of  ^0,000  for  the  in- 
stallation  of  a   waterworks   system. 

The  city  of  Boynton,  Okla.,  contemplates 
the  installation   of  a   waterworks   system. 

The  citizens  of  Lament,  Okla.,  have  voted 
bonds  in  the  sum  of  $-20,00n  for  the  installa- 
tion of  a  waterworks. 

Oregon. 

The  City  Council  of  Toledo,  Ore.,  has  em- 
ployed engineers  to  make  plans  for  the  pro- 
posed water  system,  .^s  soon  as  estimates  of 
cost  arc  prepared  an  election  will  be  held  to 
authorize  the   issuance  of  bonds. 

.\  special  election  was  held  in  Medford. 
Ore.,  March  2  to  vote  on  the  proposition  of 
issuing  bonds  to  the  amount  of  $30,000  for 
improvements  to  the  water  system  and  for 
paying  for  the  installation  of  a  storm  and 
sanitary   sewer   system. 

Pennsylvania. 

®R.  D.  Wood  &  Co.,  400  Chestnut  St.,  Phil- 
adelphia, Pa.,  have  been  awarded  the  contract 
bv  the  city  of  Fall  River,  Mass.,  for  furnish- 
ing 17.200  ft.  of  6-in..  S-in.,  10-in.,  and  12-in., 
water  pipe  for  $20.80  per  ton. 

The  citizens  of  Schuylkill  Haven,  Pa.,  re- 
cently voted  the  issuance  .of  bonds  to  the 
amount  of  $-50,000  to  build  additional  reser- 
voirs. 

The  Myerstown  Water  Co.,  of  Myerstown. 
Pa.,  has  placed  an  order  for  8-in.  iron  pipe 
for  the  construction  of  the  proposed  new  pipe 
line.  Work  on  placing  the  new  line  will  be 
started   as    soon   as   the   pipe   is   received. 

The  City  Council  of  Scranton.  Pa.,  has 
passed  a  rcsohition  giving  the  Consolidated 
Water  Co.,  the  privilege  nf  extending  their 
water  mains  over  the  Salem  and  F.ighth  .'Xve 
bridges. 


South  Carolina. 

The  City  Council  of  Rock  Hill.  S.  C,  has 
decided  to  re-build  and  extend  its  water  and 
electric  light  plants  which  were  recently  ob- 
tained from  M;irtin  Maloncy  of  Philadelpliia, 
Pa.,  for  $100,000.  Plans  have  been  prepared 
by  Thomas  W.  Cothan  of  Greenwood,  S.  C. 
Rudolph  Hering,  170  Broadway.  New  York 
City,  is  consulting  engineer. 

Tennessee. 

.\  plan  has  been  submitted  to  the  town 
council  of  Lonsdale,  (P.  O.  Kuoxville.  Tenn.). 
to  install  a  waterworks  system  in  the  town. 
.\  map  has  been  made  of  the  streets  on  which 
mains  would  be  laid,  running  from  the  Wal- 
lace spring  to  Johnson  St. 

The  city  of  Chattanooga,  Tenn.,  has  de- 
cided to  increase  its  bond  issue  for  a  water- 
works from  $!HiO,000  to  $1,2.50.000.  Robert 
Hooke  is  city  engineer. 

Texas. 

The  City  Council  of  Grand  Saline,  Tex., 
has  ordered  a  new  30  H.  P.  boiler  installed 
at  the  city  waterworks  pumping  station. 

The  citizens  of  Winters,  Tex.,  have  voted 
the  issuance  of  bonds  to  the  amount  of  $2,000 
for  waterworks  construction.  Plans  and 
specifications  have  been  prepared  by  the 
O'Neil  Engineering  Co.,  of  Dallas,  Tex. 

The  W'ater  Works  Co.,  of  Sequin,  Tex., 
plans  to  extend  its  system.  The  company  will 
lay  1,000  ft.  of  8-in.,  6.000  ft.  of  fi-in.,  and 
2,000  ft.  of  4-in.  mains. 

It  is  planned  to  install  a  waterworks  system 
in  the  city  of  Electra,  Tex.  .A-n  election  will 
probably  be  called  to  vote  bonds  for  this  im- 
provement. 

The  town  Council  of  .'Xrcher  City,  Tex., 
contemplates  holding  an  election  some  time 
during  this  month  for  the  purpose  of  voting 
on  the  proposition  of  issuing  bonds  for  a 
waterworks. 

Utah. 

Mayor  J.  H.  .\nderson,  of  Logan,  Utah, 
has  named  the  special  committee,  which  will 
plan  means  to  secure  money  for  the  improve- 
ments desired  for  the  proposed  water  sys- 
tem.    Dr.  George  Thomas  is  chairman. 

Washington. 

Advices  from  Tacoma,  Wash.,  slate  tliat  it 
will  cost  approximately  $30,000  more  to  build 
the  10O,00O,000-gal.  storage  reservoir  for  the 
Green  River  gravity  water  system  than  was 
at  first  anticipated.  The  spillway  and  the 
concrete  necessary  to  anchor  it  had  not  been 
included  in  the  original  estimate  for  the  reser- 
voir. .About  2.000  cu.  yds.  of  concrete  will 
be  necessary  to  place  around  the  spillway. 
Bids  for  the  construction  of  the  reservoir  and 
the  other  units  comprising  the  system  will  be 
called  for  shortly.  The  estimated  cost  is  $133,- 
I'lOO.  Nicholas  Lawson  is  commissioner.  W^ 
r.  Raleigh  is  City  Engineer. 


West  Virginia. 

The  City  Council  of  Wheeling,  W.  Va.,  will  * 
probably  issue  bonds  in  the  sum  of  $300,000 
to  erect  a  filtration  plant.    C.  B.  Cooke  is  City 
Engineer. 

Canada. 

•|«Bids  will  be  received  uiUil  1 1  a.  m.,  March 
211,  by  M.  Peterson,  Secretary  Board  of  Con- 
trol, Winnipeg.  Man.,  for  supplying  a  quan- 
tity of  cast  iron  water  pipe,  to  be  delivered 
f.  o.  b.  city  yards,  Winnipeg.  Further  in- 
formation can  be  obtained  of  city  engineer, 
223  James  Ave. 

•{•Bids  will  be  received  until  noon,  .\pril  4. 
by  W.  FI.  Stewart,  secretary-treasurer,  Rou- 
leau, Sask.,  for  the  following:  "Contract  E," 
electrical  machinery,  pole  line,  etc. ;  "Contract 
F,"  pumping  machinery,  compressed  air  sys- 
tem; "Contract  G,"  producer  gas  plant.  Cast 
iron  or  steel  water  mains,  as  follows :  12,000 
ft.  G  in.  C.  I.  water  main,  tested  to  300  poimds 
hydrostatic  pressure ;  1,000  ft.  4  in.  C.  I.  water 
mains,  tested  to  300  pounds  hydrostatic  pres- 
sure ;  1,400  ft.  2  in.  C.  I.  water  mains,  tested  to 
■'iOO  pounds  hydrostatic  pressure.  Special  cast- 
ings, tees,  etc.,  at  per  pound.  Hydrants,  valves, 
etc.,  as  follows:  22  6  in.  hydrants,  one  steamer 
nozzle,  and  2  2J4  in-  nozzles ;  8  ft.  0  in.  bury : 
47  iS  in.  left  handed  gate  valves;  47  C  in.  valve 
bo-xes  extending  7  to  9  ft.  Plans  and  speci- 
fications may  be  seen  at  the  secretary-treas- 
urer's office.  Rouleau,  or  at  the  office  of  the 
engineer,  Regina.  Copies  of  the  plans  and 
■•pecifications  will  he  forwarded  from  Regina 
on  receipt  of  an  accepted  check  for  $10,  said 
check  to  be  refunded  upon  return  of  the  said 
plans  and  specifications.  J.  Darlington  Whit- 
more  is  consulting  engineer,  104  Willoughby  & 
Duncan  Blk.,  Regina,  Sask. 

Bids  will  be  received  by  T.  A.  Dinsley,  sec- 
retary-treasurer, town  of  W^ilkie,  Sask..  until 
March  20  for  the  drafting  of  plans  and  speci- 
fications for,  and  giving  a  detailed  estimate 
of,  the  cost  of  electric  lighting  and  water 
works  systems  for  the  town  of  Wilkie. 

The  town  Council  of  Ridgetown,  Ont.,  ha.' 
instructed  Civil  Engineer  F.  W^  Earcombe  of 
London,  Ont..  to  prepare  plans  and  estimates 
for  the  installation  of  a  waterworks  system 
for   Ridgetown. 

A  waterworks  system  will  be  installed  in 
Battleford,  Sask.,  during  the  spring  at  an  es- 
timated cost  of  $100,000. 

Plans  are  beinf  prepared  for  the  installa- 
tion of  a  waterworks  svstem  for  the  town 
of  Melville,  Sask.  J.  L.  White,  of  Sioux  City. 
S.  Dak.,  has  charge  of  the  work. 

The  water  commission  of  Welland,  Ont., 
has  secured  from  the  Ottawa  government  a 
water  power  privilege  on  the  east  side  of  the 
canal  below  the  aqueduct  and  will  build  a 
large  and  modern  waterworks  plant  there. 
The  new  plant  will  have  a  3,flOO.O()0-gal. 
nump  and  two  water  w-heels.  The  old  pump- 
ing station  on  the  west  side  will  undergo 
slight  repairs  and  be  used  as  an  auxiliary. 


SEWERAGE     AND     GARBAGE     DISPOSAL 


Arizona. 

Plans  for  a  complete  sewer  system  for 
Phoenix.  Ariz.,  are  under  way ;  $400,000  is 
to  be  spent  on  this  work.  The  city  has  voted 
bonds  for  the  purpose  and  purchased  the 
present  system  at  an  additional  cost  of  $60,000. 

California. 

The  city   trustees  of   Dixon.   Cal..   are   con 
sidering    the    question    of    buildnig    a    sewer 
system. 

The  board  of  city  trustees  of  Willows,  Cal . 
has  created  iwo  sewer  districts  so  as  to  allow 
the  residents  of  the  outlying  districts  of  thi- 
citv  to  construct  sewers.  Bonds  will  prob- 
ably be  issued  to  cover  the  cost  of  these  im- 
provements 

The  .\rlington-JefYersoii  Improvement  .As- 
sociation, Arlington  (P.  O.  Riverside.  Cal.), 
has  been  formed   for  the  purpose  of  building 


a  storm  drain,  and  paving  Jefiferson  St.  The 
officers  are:  H.  P.  .Spencer,  president:  Charles 
Wagner,  vice-president;  John  M.  Ferguson, 
secretary,  and  G.   S,  Cutudal,  treasurer. 

City  Engineer  Dupuy,  of  South  Pasadena, 
Ca!.,  is  working  on  a  plan  for  the  disposition 
of  sewage  from  South  Pasadena.  Pasadena 
and  .Alhambra,  by  the  installation  of  a  septic 
tank  many  miles  to  the  south  of  .Alh:imbra. 
and  by  discharging  the  effluent  fmm  tlir  tank 
into  the  San  Gabriel  river. 

The  drainage  and  sanitary  committee  of 
the  city  council  of  Oakland.  Cal.  has  recom- 
mended the  creation  of  three  sanitary  dis- 
tricts for  the  annexed  districts  of  the  city 
The  sewers  will  be  constructed  this  summer 
F.  C.  Turner  is  city  engineer  Frank  'rhmnp 
son   is  city  clerk. 

Citv  Engineer  Dewey,  of  Long  Beach,  Cal.. 
has    coninleton    his    estimate    of    the    cost    of 


extending  the  city  sewer  system  to  cover  all 
of  the  city,  except  the  lowlands  on  the  west 
and  a  part  of  Belmont  Heights.  .About  1-30 
miles  of  pipe  will  be  needed,  and  the  cost 
will  be  in  the  nei.ghborhood  of  $400,000.  In 
addition,  the  outfall  sewer  will  be  changed  so 
as  to  empty  into  the  inner  harbor,  instead 
of  the  ocean,   as  at   present.  _ 

Connecticut.  * 

•{•Bids  will  be  received  until  8  p.  ni.,  March 
20.   by   J.    H.    Provost,   City   Clerk.    Stamford, 
Conn.,  for  furnishing  the  necessary  labor  and 
material   for  the  construction  of  certain   sew--, 
crs.      The    proposed    work    consists    approxi-'" 
mately    of    about    20,.500    ft.    of    vitrified    pipe 
sewers,   8   ins.   to    18   ins.    laid  complete   with 
manhoU-s  and  flushtanks,  about  one  thousand 
feet  of  iron  pipe  sewer  and  forcemain  8  ins 
to  18  ins.     Each  bid  must  be  accompanied  b> 


4*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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a  certified  (.-heck  for  $l..")iiii  as  a  nuaraiuei-  lluit 
the  bidder,  if  his  liid  lie  accepted,  will  enter 
into  contract,  and  execute  the  required  bond. 
The  Silver  Street  Sewer  Co.,  of  Middle- 
town.  Conn.,  has  luen  organized  with  a  cap- 
ital stock  of  $.'?,000.  1-lrnest  S.  Davis  is  presi- 
dent; Frank  H.  Frissell,  vice  president: 
Charles  L.   \\'illiarns.  secretary  and  treasurer, 

Florida. 

The  board  of  bond  du.'-tees  of  Pensacola. 
Fla.,  has  prepared  a  i)]an  proxiding  for  the 
I  xpenditnre  of  over  $i<n,(i(Hi  for  sewerage  in 
the  near  future.  It  is  tlu  intention  of  the 
hoard  to  lay  aliout  li\e  miles  of  sanitar\- 
sewer  pijies  and  about  llirec'  miles  of  storm 
sewerage.  Tlie  estimated  cm,i  ,if  the  sanitary 
sewerage  is  $K^.-'in(l,  and  of  tin-  storm  sewer- 
age, $ii7.0()ll 

Illinois. 
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Bids  were  opened  March  :;  li\  li.  J,  Mul- 
laney.  Connnissioner  of  Public  Works.  Chi- 
cago, 111.,  for  furnishing  and  deliverin.g  sewer 
pipe  as  follows:  Chicago  .\ve.  lirid.ge  yard, 
rs  pieces  li  in.,  2  ft.  long  ;  lull  pieces  !l  in.. 
2  ft.  long;  loO  pieces  12  in..  _'  ft.  long:  7-"i 
pieces  I'l  in..  2  ft.  long;  2"i  pieces  IS  in.,  pipe. 
2  ft.  long;  1  double  strength.  2  11.  long;  30 
!»  in.  half  traps;  100  pieces  curved  pipe  (most- 
ly .9  in.),  2  ft.  long;  all  pipe  to  be  straight 
unless  otherwise  specified:  to  be  .jelixered  to 
yard  at  liOth  and  Peoria  Sts.  Inii  pieces  il-in. 
pipe.  Iloii  piece,  !l-in..  "■")  pieces  12-m  .  2")  pieces 
18-in.  double  strength.  liO  II- in  iialf  traps. 
l-")0  pieces  curved  pipe  (mostly  0-iii.).  and 
small  quantities  of  "S"'  junction-,  rings,  el- 
bows, slants,  etc.,  and  lar,ger  pipe  as  required. 
N.   A.    Williams   Co..    Cliaml)er   of    Commerce 


Bldg..    Chicago,    submitted   a   bii 
Western     price    Hsts    in     effect 
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inq)rii\enients 


r^';  off. 
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reipiest- 
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double   strengtli   pipe  at 
than   the  discount  bid. 
ed   to    submit    bid    with 
price   lists. 

The  board  of  local 
Carmel.  111.  has  instructed  the  city  engmeer 
to  make  plans  and  profiles  for  a  lateral  sewer 
on  East  St.  [ohns  St..  fr^m  Mnntgomerv 
Ave.  to  Clay   St. 

The  board  of  local  iniprnv  euunts  of   b;igin. 
111.,    has    adopted    plans     for    the    construction 
of    the    Seventh    ward    .and    Xortli 
sewers. 

The  board  of  local  inipro\  enun'.s 
111.,  has  passed  resolutions  providir 
construction  of  a  sewer  on  fialiT.a 
Seventh    St 

Plans    have 
.1.    .Smith    and 
'he    constrnctii 
Chicago.    111. 
St.  and  enintv 


Hill      fn 
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been  prepared  b\  bjigineer 
Consulting  Engmeer  Mil 
m  of  a  trinik  sewtr  in  Xortb 
The  sewer  will  begin  at  Main 
into  the  lake.  The  work  will 
include  a  septic  tank.  The  estimated  cost 
's  rSJfiO.OOO.  Martin  C.  Decker  is  cUy  attorney. 
The  board  of  local  improvenu-nts  of  J(.liet. 
Ill,,  has  adopted  resolutions  .and  engineer's 
estimates  for  the  construction  of  a  sewer 
and  a  watermaiti  in  Beiiton  St  .  I  mm  Youngs 
.■\ve.  to  a  point  370  ft.  east,  ai  a  total  cost 
of  $1,470.  Harry  Stevens  is  cny  engineer, 
b'hn    R.    Croin'ii    is   mayor. 

Iowa. 

®Bids  were  opened  Feb  It 
Sigourney.  la.,  for  constructing 
ers.  the  contract  for  all  of 
awarded  to  Rash  &  Gray. 
$30,741.  The  estimated  cost 
for  the  city.  Hall  &  .Adams, 
was  $44.-"i'!<).  The  itemized 
were  as  follows.  (\)  standnig  for  W  J.  Lane. 
Harlan,  la.:  ("2)  John  W  Scott.  Ottumwa. 
la.:  Cj)  Zitteral  &  Sullivan,  Webster  Citv, 
la, ;  (4)  Henry  Rees,  Quincy,  111.;  (.-, )  ). 
W.  Turner  Imp.  Co.,  I)es  Moines,  la.;  ( (i ) 
Pdackhawk  Const.  Co..  Waterloo,  la.;  (7)  M. 
.\.  Camerv.  H.arlan.  la.;  (S)  Hamilton  Bros.. 
Chicago,  ill.;  (0)  Omaha  Const.  Co.,  Oniaba. 
Xebr. :  (10)  Ba.sh  &•  Gray,  Joplin,  Mo.;  (11) 
Dearborn  &  Jackson,  Cedar  Rajiids,  la.;  (12) 
McGuire  &  Stanton,  Leavenworth,  Kan.;  (l.Ti 
C.  R.  McKay,  Omaha,  Xebr.;  (M)  Geo.  M. 
'   nig,    Des    Moines,      la,;       (l."i)       Hurlirgton 

list,   Co.,   Burlington,   la. 
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Iowa. 

The  city  council  of  Ogden.  Iowa,  is  coii- 
.^iikriiig  ilio  nropnsitioi\  of  an  additional  bond 
issue  for  tlie  construction  of  a  sewer  sys- 
tem. .Tnd  an  extension  of  the  present  water 
system. 

D.  II.  Kceler  &  Co..  of  Davenport,  Towa. 
suhmilted  the  lowest  bid  to  the  board  of 
Ioc.tI  improvements  of  that  city  for  the  con- 
struction of  the  Seventh  Ward  sewer.  The 
hid  was  a  little  more  than  $-")O.0On. 

The  city  council  of  Waterloo.  Iowa,  has 
been  petitioned  for  a  special  election  of  the 
voters  in  Sewer  District  No.  1.  to  vote  on 
a  sewer  for  Dry  Run  and  to  drain  the  Virden 
creek" 

Indiana. 

•j-Bids  will  be  received  until  in  a.  nv.  by 
Board  of  Public  Works,  Indianapolis.  Ind.. 
for  the  construction  of  a  local  sewer  in  and 
alons  McLain  St.,  from  Morris  St.  to  Wilkins 
St. 

The  board  of  trustees  of  Danville.  Ind..  has 
taken  preliminary  steps  toward  letting  the 
contracts  for  a  sanitary  sewer  system,  re- 
cently voted  by  the  people.  John  O.  Kain. 
of  Danville,  and  Curtis  Goss,  of  Martins- 
ville, were  engaged  as  oivil  engineers,  and 
ordered  to  make  preliminary  surveys  and 
liroliles.  with  estimates  of  probable  cost,  on 
which  to  base  publication  for  bids  on  the 
work.  It  is  intended  to  let  the  contract  this 
month 

Plans  for  the  proposed  sewer  in  the  south- 
west section  of  South  Bend,  Ind.,  which 
would  take  the  place  of  Bowman  creek,  have 
been  presented  to  the  board  of  public  works 
.ind  the  county  commissioners.  The  pro- 
posed improvement  would  cost  in  the  neigh- 
borhood of  $100,000.  Will.  S.  Moore  is  citv 
engineer. 

The  town  of  Danville,  Ind..  has  voted  to 
construct  a  sanitarv  sewer  system. 

The  board  of  public  works  of  South  Bend. 
Ind..  has  been  petitioned  for  the  construc- 
ijoi;  of  a  sewer  from  LaSalle  .Vve.  to  Cedar 
St..  two  blocks  in  length.  Win.  S.  Moore  is 
city  engineer. 

Kansas. 

®The  city  council  of  .A.bilene.  Kan.,  has 
awarded  the  contract  for  the  construction  of 
a  storm  sewer  to  Snyder  &  Peterson.  Guv 
Hall    is    city    engineer. 

Kentucky. 

^Bids  will  be  received  until  noon.  March 
24.  by  Commissioners  of  Sewerage.  60.)  Eanit- 
able  Bldg..  Louisville.  Kv..  for  the  construc- 
tion of  the  Fourth  St.,  •28th  St..  and  Cedar 
St.  sewers.  Contracts  78.  ,0  and  SO.  The  work 
of  the  several  contracts,  brieflv  stated,  is  as 
follows:  "Fourth  St.  Sewer— .5fi."i  ft.  of  M-\n. 
pipe  sewer,  in  trench  from  4  to  12  ft.  deep. 
and  ?!')_cu.  yds.  of  concrete.  '■28tb  St.  Sewer"— 
1.280  ft.  of  pipe  sewer  from  l."i-iii.  tn  24-iii. 
in  diameter,  in  trench  from  fi  to  12  ft.  deep, 
and  about  00  cu.  yds  of  concrete.  "Cedar  St. 
Sewer" — 710  ft.  of  (ifi-in.  concrete  sew'er,  in 
trench  from  13  to  14  ft.  deep,  and  about  37."i 
cu.  yds.  of  concrete.  Plans  ;ind  specifications 
may  be  seen  at  the  office  of  the  Commission- 
ers and  at  the  office  of  Metcalf  &  Eddv.  14 
Beacon  St..  Boston.  Miss.  J.  B.  F.  Breed 
!■;    Chief   En.yineer   of   the    Commission. 

Maryland. 

FollowM'ng  bids  were  r-tceivcd  bv  the  board 
of  awards  of  Baltimore,  Md..  on  Sanitarv 
Contract  No.  02.  Pratt  St.  Trunk  Sewer,  anil 
Sanitary  Contract  No.  (i8.  Lateral  Sewers  in 
District  1-t:  Calvin  \V.  Hendrick.  Chief  En- 
gineer. Seweraae  Commission.  Sanitarv  Con- 
tract No.  »;2— McCav  Engineering  Co.,  0  E. 
Lexington  St..  Baltimore.  $82,7."il.7R :  John 
MuIIer.  120  Law  RIdg..  Baltimore.  $8.-i.l  lii.OO : 
"W.  H.  &  C.  F.  ThoiiiDson.  Baltimore,  Md.. 
Sn2.T(;."i.2."i ;  Rvaii  &  Reillv.  40.-)  Coleman  Bids.. 
Pbiladclnhia.  Pa..  $8.").0.Hri.2n :  B.  F.  Sweeten  & 
Sons.  82n  Sh.Tro  St..  Baltimore.  $107,427.0.-,; 
The  Whiting-Middleton  Constr.  Co..  Balti- 
more, Marvland.  $l^^..■i8.">.10.  Sanitarv  Con- 
tract No.  (l.!?— Wm.  McCarthv  &  Co..'  Balti- 
more. Md..  ST.I.IST:  M.  J.  Reach.  Baltimore. 
Md..    $70,801  l..-,n;    B.    F     Sweeten    &■    Sons,    820 


Sharp  St.,  I'.altimore,  $ll."...VJ4  ;  David  .\1.  .\n- 
drew  Co..  Baltimore  Md.,  $n(l,S04.2.-i ;  W.  H. 
&  C.  F.  Thoiiipson.  Ii27  Law  Bld,i;.,  Baltimore, 
$100,ti.-,4.2:>;  The  Wliiting-.Middieton  Constr. 
Co.,  Baltimore,  Md.,  $108,(i80. 

The  sewerage  coinmission  of  Easton.  Md., 
composed  of  Gen.  Joseph  B.  Scth,  T.  Mugh- 
lett  Henry,  Ulysses  F.  Carroll  and  William 
H.  Withgott,  has  organized  by  electing 
Mayor  Higgins  president  and  T'  Hughlett 
Henry,  secretary.  The  commission  w^ill  at 
once  commence  laying  its  jilans  for  building 
the  sewers  and  disposal  plant,  estimated  to 
cost  $:W.O0i>.  The  city  voted,  Feb.  2:!.  the  is- 
suance of  bonds  for  the  improvement. 

The  .Arlington  .Sanitary  Sewerage  Co..  Ar- 
lington, Md.,  has  been  incorporated  at  Tow- 
son.  Md..  with  a  capital  stock  of  $2-5.000.  The 
company  is  organized  for  the  purpose  of  pro- 
viding Arlington  and  vicinity  with  a  scwer- 
a.ge  system.  The  incorporators  are  Mortimer 
W.  \Vcsl.  Thomas  J.  Flannerv  and  Thos.  B, 
.Marshall. 

®The  board  of  awards  of  Baltimore,  Md.. 
has  awarded  the  following  sewerage  con- 
tracts, w'hicli  carry  an  appropriation  of  about 
$1()5,000:  McCay  Engineering  Co..  "$8-5.752. 
for  the  trunk  sewer  on  Pratt  St. :  William 
McCarthy  &  Co..  $7-5.187,  for  the  lateral  sew- 
ers in  district  No.  1.5;  Louis  F.  .-Vndrca  Co.. 
$3,0.52.  for  water  piping  and  steam  heating 
to   be   done    at    the   sewcra.ije   pumpin.g   station. 

Massachusetts. 

Metcalf  &  Eddy,  consulting  engineers.  14 
Beacon  St..  Boston,  Mass.,  have  been  retained 
by  the  city  of  New  Bedford,  Mass..  in  con- 
nection with  its  interccptin.g  and  outfall  sew- 
ers. This  work  will  probably  lie  started  this 
year. 

Harrison  P.  Eddy  of  the  linn  of  .Metcalf  & 
P'ddy,  14  Beacon  St..  Boston,  Mass..  is  con- 
sulting engineer  to  the  sewa.ge  disposal  com- 
mission of  the  city  of  Fitchburg,  Mass.,  which 
is  making  studies  and  plans  for  a  sewage  dis- 
posal system  and  intercepting  sewers.  It  is 
probable  that  some  construction  work  will  lie 
done  on  this  system  durin.g  the  present  year. 
David  A.  Hartwell  of  Fitchburg  is  Chief 
Engineer  of  the  work. 

Michigan. 

®The  board  of  public  works  of  Niles.  Mich., 
has  awarded  the  contract  to  the  He\  stek  Co.. 
of  Kalamazoo,  Mich.,  for  the  construction  of 
the  main  trunk  sewer  in  that  citv.  for  $18.- 
870.  The  work  will  include  1.73.5  'ft.  of  3(i-in. 
reinforced  concrete  pipe,  l.lllio  ft.  of  48-in.. 
!l!l-5  ft.  of  ()0-in..  and  liO  ft.  of  iron  piping,  the 
latter  to  be  used  at  the  outlet  in  tlie  river. 
The  work  will  be  commenced  as  soon  as  the 
weather  permits.  H.  \\'.  Fo.giis  is  supt.  board 
of  public  works. 

It  is  proposed  to  bond  the  village  of  East 
Grand  Rapids.  Mich.,  for  $40,00(1.  for  the  in- 
stallation of  a  system  of  sewers  and  water 
works.  Benjamin  S.  Hanchett  is  president 
of   the   villa.ge. 

Minnesota. 

®The  city  council  of  Melrose.  Minn.,  has 
awarded  the  contract  for  the  construction  of 
a  sewer  system  in  that  citv  to  M.  V.  Dueber. 
of  St.  Cloud.  Minn.,  for  $11,418.  S.  S.  Chute, 
of  St.  Cloud,  is  engineer.  Other  bids  received 
were:  Illstrup  &  Olson.  Minneapolis.  $17.1.36; 
Cook  Construction  Co..  Des  Moines,  Iowa. 
$15.-5.50;  C.  H.  Perett.  Fargo,  N.  Dak..  $15,811; 
William  B.  Bosworth.  Ada.  Okla..  $14,684: 
F.  E.  Kaminski,  Watertown.  Wis..  $13,.300: 
Frazier  &  Danforth.  Rochester.  $14,020;  Pat, 
McDonald,  Duluth.  Minn,.  $13,146;  Pastoret 
Lawrence  Co..  Duluth.  $14.060 ;  L.  W'  Schruth, 
H'argo,  $15,205;  Thos.  E.  Woolley.  La  Crosse. 
Wis..  $15,794,  and  D.  S.  Redmon.  Pipestone. 
$17.8.52. 

®It  is  reported  that  J.  J,  Connolly  has  been 
awarded  the  contract  by  the  board  of  public 
works  of  St.  Paul,  Minn.,  for  the  construc- 
tion of  the  Otis  .Ave.  sewer  for  $7,012, 

Missouri. 

A  bill  submitting  to  a  vote  of  the  people 
of  St.  Louis.  Mo.,  April  4,  a  proposition  for 
a  bond  issu.e  of  $2,-500.000  for  the  construc- 
tion of  a  sewer  to  carrv  the  River  des  Peres 


in    a    tunnel    under   .-Vrt    Hill   in   Forest   Park, 
has    been    introduced    in    the    city    council    by 
E.  V.   P.  Schneiderhalm. 

®The  board  of  public  improvements  of  St. 
Louis,  Mo.,  has  awarded  the  contract  for  the 
construction  of  the  Baden  sewer  No.  1  to 
the  Fruin-Coln«n  Contracting  Co.,  of  that 
city,  for  $434,355.  The  W.  F.  Riley  Construc- 
tion Co.  was  awarded  the  contract  for  the 
construction  of  the  second  section  of  the 
sewer   for  $162,016. 

Nebraska. 

The  citizens  of  Stanton.  Neb,,  recently  held 
a  meeting  with  the  city  council  to  discuss 
the  proposition  of  installing  a  sewer  system 
The  question  of  issuing  bonds  for  the  im 
provement  w'ill  jirobably  be  submitted  at  the 
spring  election. 

The  citizens  of  Pawnee  City,  Neb.,  arc 
agitating  the  proposition  of  installin.g  a  sewer- 
age system  in  that  town. 

Plans  and  specifications  for  draining  the 
north  Ijottoms  of  Omaha,  Neb,,  have  been 
approved  by  the  committee  of  the  whole,  and 
an  appropriation,  not  to  exceed  $6,500,  or- 
dered. The  drainage  system  will  consist  of 
cylindrical  tilin,g.  starting  near  Carter  park 
and  running  diagonally  to  a  point  six  blocks 
north  to  Fort  St,  (jco.  W,  Craig  is  city 
engineer. 

New  York. 

.\  bill  has  been  introduced  in  the  state 
senate.  Albany,  N.  Y..  which  provides  for 
the  issue  of  additional  bonds  to  the  amount 
of  $500,000  to  cover  the  expense  of  installing 
a  plant  for  the  treatment  of  the  sewage  to 
be  discharged  into  the  Hudson  near  Vonkers, 

The  board  of  contract  and  supply  of 
Rochester.  N.  Y.,  has  instructed  its  clerk, 
Frank  X,  Pifer.  to  advertise  for  bids  for 
the  construction  of  a  rubbish  disposal  plant, 
on  the  site  secured  by  the  city  some  time  ago. 
on  the  river  flats  near  the  garbage  reduction 
plant.  The  appropriation  for  the  new  plant 
is  $100,000,  of  which  $15,000  has  been  ex- 
pended for  the  site. 

The  board  of  contract  and  supply  of 
Rochester.  N.  Y..  has  decided  not  to  award 
the  contract  for  the  construction  of  the  first 
section  of  the  new  sewage  disposal  system. 
for  which  bids  were  received  Feb,  15.  and 
for  which  Thomas  Holahan  at  $147,980,  was 
low  bidder.  Clerk  Frank  X,  Pifer  has  been 
instructed  to  advertise  for  new  bids.  The 
clerk  was  also  directed  to  advertise  for  bids 
for  the  construction  of  the  third  section  of 
the  disposal  system,  which  begins  at  .Avenue 
B,  and  at  the  Deaf  Mute  Institution  passes 
to  St.  Paul  St.,  along  which  it  runs  to  Strong 
St.  and  up  that  thoroughfare  to  Hollenbeck 
St.     The  estimated  cost  is  about  $125,000. 

The  bill  authorizing  an  additional  bond  is- 
sue of  $300,000  to  complete  the  work  under- 
taken by  the  Syracuse  intercepting  sewer 
board  has  been  passed  by  the  Assembly.  It 
was  introduced  by  .\ssemblyman  F.  \\^  Ham- 
mond. 

Ohio. 

®The  board  of  control  of  Springfield,  Ohio. 
has  awarded  the  contract  for  the  laying  of 
a  sanitarv  sewer  in  Race  St.,  from  Main  St. 
to  Jefi'erson.  to   M.  J.   Cooney   for  $1,733. 

®It  is  reported  that  Huonker  &•  Williams 
have  been  awarded  the  contract  for  laying 
the  chain  of  sanitary  sewers  in  the  south- 
east section  of  Springfield,  Ohio.  The  sewers 
are  to  be  laid  in  the  following  streets:  Pearl 
St..  from  Rice  to  Fremont  .-\ve. ;  Fremont 
Ave.,  from  Pearl  to  Clifton  .Ave. ;  Clifton 
.Ave,,  from  Prairie  .\ve.  to  Rose  St.;  Rose  St.. 
from  Pearl  St.  to  Clifton  .Ave. ;  Catherine 
St.,  from  Clifton  Ave.  to  Pearl  St.  The  bid 
was  as  follows :  For  6-in.  pipe.  25  cts.  per 
ft. ;  8-in.  pipe.  48  els,  per  ft.,  and  10-in.  pipe. 
50   cts.    per    ft. 

The  citizens  of  the  village  of  New  Boston. 
Ohio,  at  a  recent  election  voted  a.gainst  the 
proposition  of  issuin.g  bonds  to  the  amount 
of  $35,000  for  the  installation  of  a  sewerage 
system. 

The  village  council  of  Reading.  Ohio,  has 
approved  the  plans  and  specifications  of  Vil- 
lage Engineer  Hosbrook  for  a  sanitary  sewer- 


^  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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nge  system  for  the  village,  and  has  sub- 
mitted the  same  to  the  state  board  of  health 
lor  approval.  If  the  plans  arc  approved  by 
the  latter  a  special  election  will  be  held  to 
authorize  a  bond  issue  of  $50,000  for  the  im- 
provement. 

The  Kennedy  Heights  (P.  O..  Cincinnati, 
Ohio),  council  has  passed  an  ordinance  pro- 
viding for  the  construction  of  District  1  of 
its  sewerage  system,  and  directed  Engineer 
J;inies  Stewart  to  complete  the  plans  for  Dis- 
trict 2  and  part  of  District  :1  Each  district 
will  cost  about  $2:',,000. 

Oklahoma. 

City  Engineer  Hocker,  (iulhric,  Okla..  has 
completed  plans  for  the  West  Side  sewer, 
running  on  14th,  l.jth  and  Jmh  Sts.,  and 
Logan  and  Mansur  Aves. 

Oregon. 

E.  T.  Johnson,  at  $10,072,  submitted  the 
lowest  bid  to  the  City  Executive  Board  of 
Portland,  Ore.,  for  the  construction  of  the 
Salmon   St.   sewer  district. 

City  Engineer  J.  W.  Morris,  of  Portland. 
(  )re.,  has  been  instructed  by  the  sewer  com- 
mittee of  the  city  council  to  make  surveys 
of  the  peninsula  district  to  ascertain  if  it 
is  feasible  to  construct  a  sewer  in  that  dis- 
trict which  will  empty  into  the  Williamette 
river. 

The  city  council  of  Portland,  Ore.,  has  been 
asked  to  create  a  new  sewer  district,  to  ob- 
tain a  sewerage  system  along  Killingsworth 
.\ve..  and  between  Killingsworth  .\ve.  and  the 
Portland  Blvd.  It  embraces  the  territory  be- 
tween Union  Ave.  and  the  Williamette  river, 
and  between  the  Riverside  sewer  district  south 
of  Killingsworth  Ave  and  either  the  Portland 
Blvd.  or  Bryant  St.  It  includes  Walnut  Park, 
Piedmont  and  North  Albina.  J.  W.  Morris 
is  city  engineer. 

Pennsylvania. 

4«Bids  will  be  received  until  noon,  March 
2(1.  by  Borough  Council,  Bristol,  Pa.,  for  fur- 
nishing materials  and  constructing  a  complete 
.system  of  sewerage  and  disposal  plant  com- 
prising the  following :  The  system  consists  of 
approximately  10  miles  of  sewers,  8  ins.  to  24 
ins.  in  diameter,  pump  house,  engines,  pumps, 
pump  well  and  disposal  works.  Bids  will  be 
received  for  the  entire  work  or  any  portion 
thereof.  Plans  may  be  seen  and  specifications 
and  blank  forms  of  proposal  procured  by  ap- 
plving  to  the  office  of  the  Borou.i;h  Survevor, 
No.  209  RadclifTe  St.,  Borough  i.if  Bristol, 
Bucks      Countv,      Pennsvlvania.      ,\      certified 


check  for  $".ou,  payalile  tn  the  order  of  the 
Borough  Clerk  of  Bristol,  Pa.,  must  accom- 
pany each  bid.  \Vm.  H.  Boardmau  is  Engi- 
neer, 426  Walnut  St.,   Philadelphia,   Pa. 

Director  of  Public  Works  Joseph  G.  Arm- 
strong, of  Pittsburg.  Pa.,  will  advertise  for 
bids  at  once  for  the  re-construction  of  the 
Try  St.  trunk  sewer,  which  drains  all  the 
territory  between  Bluff  St.  on  the  south,  Cen- 
ter Ave.  on  the  north,  Dinwi<ldie  St.  on  the 
cast,  and  Ross  St.  on  the  west.  The  esti- 
mated cost  of  the  improvement  is  $144,000. 
This  is  the  first  sewer  re-construction  work 
to  be  done  under  the  $400,0U0  bond  issue, 
voted  at  the  last  election  for  this  purpose. 
It  will  be  of  concrete  and  brick  and  will  be 
ij'i   ft.  in  diameter. 

The  Eighth  Ward  Municipal  Improvement 
League  has  been  formed  in  McKccsport,  Pa., 
for  the  purpose  of  hurrying  the  construction 
of  .sewers  in  that  section  of  the  city. 

The  village  trustees  of  Colwyn,  Delaware 
county.  Pa.,  have  passed  an  ordinance  to 
create  a  loan  sufficient  to  build  an  independent 
sewage  plant,  as  ordered  by  the  state  health 
authorities. 

The  city  council  of  Williamsport,  Pa.,  has 
rejected  all  bids  received  for  the  construc- 
tion of  the  Grafius  run  sewer,  and  has  or- 
dered the  highway  committee  to  advertise 
again  for  bids  upon  the  same  specifications. 
Bids  were  opened  Feb.  16.  The  work  in- 
cludes concrete  sewer  in  old  bed  of  Grafius 
Run,  approximately  1,083  ft.  in  length.  The 
lowest  bid  received  on  the  16th  was  that  of 
Busch  &  Stewart,  of  Williamsport,  being 
$20,440,  John  R.  Mundy  is  assistant  city  en- 
gineer. 

South  Dakota. 

^The  city  council  of  Gettysburg,  S.  Dak., 
has  accepted  plans  and  specifications  for  the 
new  municipal  water  works  system,  which  is 
to  be  constructed  in  that  city.  Bids  for  the 
work  will  be  opened  March  20,  and  it  is  ex- 
pected the  contract  will  be  awarded  soon 
.hereafter. 

The  city  council  of  Woonsocket.  S.  Dak., 
contemplates  making  some  extensive  sewer 
improvements  during  the  present  year. 

The  city  council  of  Aberdeen.  S.  Dak.,  has 
taken  steps  to  secure  the  service  of  Benezette 
Williams,  consulting  engineer,  0  Randolph  St., 
Chicago,  111.,  to  work  with  City  Engineer  R. 
B.  Ea^ston  in  the  construction  of  the  $200,000 
worth  of  sewer  extensions  and  the  building 
of  the  sewage  disposal  plant  by  the  city. 


Tennessee. 

The  city  council  of  Nashville,  Teiui.,  has 
Iiassed  the  bill  appropriating  $2,000  for  a 
sewer    in     .Second     .\vc..     North. 

Texas. 

•J'Bids  will  lie  recened  lH-t\vcen  .\pnl  1  and 
l-j  by  city  of  Caldwell.  Texas,  for  the  con- 
struction of  a  steel  standpipe,  with  or  with- 
out concrete  foundation.  The  estimated  cost 
of  the  work  is  $4..500.     J.   .\.  Gray  is  mayor. 

^Bids  will  be  received  until  2  p.  m.,  .March 
1-j,  by  city  council,  jacksboro.  Texas,  for  fur- 
nishing materials  and  constructing  system  of 
water  works.  N,  Werenskiold.  Dallas.  Texas, 
is  engineer.  H.  C.  McCIure  is  mayor.  The 
cost  of  the  work  is  estimated  at  $27,500. 

•J«Bids  will  be  received  until  ^Iarch  21,  by 
city  council  of  San  Augustine,  Texas,  for  the 
following  material,  required  for  the  construc- 
tion of  a  water  work  system:  Electric  motor 
or  gasoline  engine,  triplex  pump  and  steam 
pumps,  boilers,  heater,  water-works  pipe, 
valves  and  hydrants,  tank  and  tower.  .\lso 
for  drilling  of  a  deep  well.  Quantities  and 
specifications  may  be  had  bv  addressing  O'Ncil 
Engineering  Co..  constructin.g  and  supervising 
engineers,  1503-8  Praetorian  Bldg..  Dall;is. 
Texas. 

The  city  council  of  Cameron.  Te.xas.  has 
authorized  the  committee  to  advertise  for  bids 
for  putting  in  the  sewerage  system. 

Dr.  McVea.  secretary  of  the  Yoakum, 
Te.xas,  Commercial  Club,  has  called  a  meet- 
ing of  citizens  to  perfect  organization  and 
take  the  final  steps  toward  installing  a  sewer 
system   in  the  city. 

Washington. 

•{•Bids  will  be  received  by  city  of  Snoho- 
mish. Wash.,  according  to  reports  from  that 
city,  until  March  21.  for  the  construction 
iif  a  pipe  line. 

Plans  for  the  Fourth  Ward  trunk  sewer  Xo. 
4.  to  cost  $44,115.  authorized  by  resolution 
of  the  city  council  of  Spokane,  Wash.,  have 
been  completed  by  City  Engineer  Morton 
Macartney  and  submitted  to  the  city  council 
for  approval,  with  the  recommendation  of 
the  engineer  and  the  board  of  public  works 
that  they  be  adopted.  The  sewer  will  run 
from  Adams  and  Gardner  Sts.  to  the  alley 
between  Knox  and  Shannon  .\ves. 

Wisconsin. 

The  city  of  .-Vntigo.  Wis.,  will  hold  an 
election  to  vote  on  the  proposition  of  issu- 
ing bonds  to  the  amount  of  $50,000  for 
sewers. 


BUILDINGS.  DOCKS,   DREDGING,   SUPPLIES.  ETC. 


Alabama. 

•J«Bids  will  lie  received  until  2  p.  m..  March 
14,  by  Bureau  of  Mines,  at  Room  25.  Potter 
Bldg..  Birmingham,  Ala.,  for  the  erection  of 
a  mine  rescue  station  building  on  a  lot  situ- 
ated in  the  west  end  of  Birmingham. 

®The  Southern  Structural  Steel  Co.,  San 
.\ntonio,  Tex.,  has  been  awarded  the  con- 
tract at  about  $25,000  for  constructing  a  new 
county   jail   at   Gadsden,   Ala. 

California. 

The  Board  of  Public  Works  of  Los  Angeles 
has  approved  specifications  for  dredging  an 
area  in  the  Wilmington  basin,  the  material 
111  be  used  to  fill  a  portion  of  Fries  St.  The 
work  is  necessary  in  order  to  provide  a  proper 
ajjproach  to  the  proposed  municipal  wharf, 
to  be  constructed  at  the  end  of  Fries  St.  Ho- 
mer Hamlin  is  City  Engineer. 

A  local  company  is  being  organized  in  Tur- 
loch  to  install  a  gas  plant  in  that  city.  It 
IS  understood  that  work  on  the  plant  will  be 
started   soon. 

Delaware. 

^•Bids  will  be  received  until  11a.  m.,  March 
:!o  by  Maj.   R.   R.   Raymond,   L'.   S.   l-'.ngineer. 


\\'llmin,i>ton,   I  )cl  , 
I'oguc   Eav. 


i.u'ing  C:.t  Ri'cr  .-ind 


Florida. 


®The  Southern  Ferro  Concrete  Co.  of  .\tlan- 
ta.  Ga.,  has  closed  contract  for  the  erection  of 
the  reinforced  concrete  skeleton  frame  for  the 
Ilillsboro  Hotel  at  Tampa,  Fla.  The  .struc- 
ture is  to  be  100x115  ft.,  eight  stories  high,  the 
plans  having  been  drawn  by  F.  M.  Curtis,  ar- 
chitect, Tampa,  Fla.  The  work  is  to  begin 
immediately. 

®The  Southern  Ferro  Concrete  Co.  of  .'Vtlaii- 
ta.  Ga..  has  been  awarded  the  contract  for  the 
construction  of  all  the  reinforced  concrete 
work  in  a  warehouse  to  be  built  on  Riverside 
.ivenue.  Tacksonville.  Fla,.  for  Delcher  I'.ros. 
The  W,  T.  Hadlow  Co,  of  Jacksonville  is  _the 
general  contractor.  The  building  will  be  72x 
170  ft.,  and  is  to  be  used  for  warehouse  and 
storage  purpose^.  It  will  be  erected  with  a 
view  of  carrying  the  building  to  a  future  total 
height  of  ten  stories.  The  construction  is  to 
begin  immediately. 

All  bids  received  Alarch  1  by  the  Bayboro 
investment  Co,,  H,  A,  Kcllam.  secretary,  St, 
Petersburg,  l-"la,.  for  dredging  loO.DOO  cu.  yds, 
of   ni.iterial  at  Baybor..  were   rejected. 


Idaho. 

C.  A.  Rcid  of  Spokane,  Wash,,  is  to  build 
a  dam  at  Bruces  Eddy,  in  Clearwater  River, 
to  cost  $350,000,  and  a  power  plant  below  the 
dam,  generating  a  minimum  of  4,000  H.  P,  and 
which  will  cost  approximately  $500,000,  The 
same  interests  will  also  construct  a  cement 
plant  at  Orofino  to  cost  about  $600,000,  It 
is  stated  that  W,  C,  Weeks,  who  built  the 
East  River  pier  in  New  York,  will  have  diarge 
of  construction. 

The  Clearwater  Timber  Co.  is  reported  to 
be  planning  to  expend  about  $1,000,000  in  the 
construction  of  sawmills  at  Orofino,  a  power 
plant  at  the  mouth  of  Whisky  creek,  three 
miles  above  Orofino,  and  auxiliary  plans  in 
the  white  timber  belt.  Thomas  J.  Humbird, 
Spokane,  Wash.,  is  an  official  of  the  com- 
pany. 

Illinois. 

L^.ids  were  opened  .March  3.  1011.  by  B.  J. 
Mullancy.  commissioner  of  public  wi.irks,  Chi- 
cago, 111.,  for  furnishing  and  delivering  nat- 
ural and  Portland  cement  as  follows:  Oiica- 
go  .'\ve.  bridge  vard.  600  lilils.  of  natural  and 
100  bbls.  of  Portland  cement;  yards  at  69th 
;nicl    Peoria  Sts,.   1.000  bbls.  of  natural  and  20 


•i-  indicates  work  now  open  for  bids,    '^  indicates  a  contract  let  recently. 
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bbls.  of  rortlaiui  cement.     CliiiMuo  l'"irc  Brick  trie  coiuliiits  and   wiring   of   the    V.   S.    I'ost-                                      Minnesota. 

Co     Chicago    111     snhmuted   l.id  of  $1.:!0   per  office  at   Mount   Sterling.   Ky.                                         .j.,,^.   ^,j„„,,^,^,  ^>^  ^„„^,,i^  p^,,.,,  ^^     ^Var- 

bbl.   for  Portland  cement  and  (...  ct.s.  per  I.  >1.  Louisiana.                                       ren    Curtis.    Chief      Engineer,      International 

for  L  tica  cement       1  his  hid  was  tound  to  be  ,  ,,   i          n   i              •      i        .1                m       1         |.-,ii<     Minn     is  ronni-tpH  tr,  Viqva  curvcvs  nn 

;«<,,„,„!       i-.,;-i.  ,ri, ,-i.o,     I...    r.,     k;.i    wi<  ^H'ds   wi      he   received   until   noon.   .March       I'alls.   .\linn..  is  reported  to  nave  surveys  un- 

intormal.      KnickerbocKer    Jce    Lo.    niu    was  •       ,-     .    /^i     1      c-    c     -.i     1  •    o           •                .i,>r«->,-    it   k'..tfl«  l."-illc  fnr  -,  new  rinm  uliicli 

$170  for  Tonl-md  nnd  Su  cts    for  Ulica  cem-  -'•  '>>'  ^''P'-  ^'"rke  S.  Smith.  I.  S.  ciigmeer.       deruax    at  Katie  1-alls  lor  a  new  dam  which 

$1.^.1'  lor  lortland  and  t(U  cts.  tor  t.  lua  cem  vi^,,,,,,„rjv,    Miss,,   foY    furnishing   about  8,100       's  to  be  erected  at  an  early  date. 

*■_,.„.  ,  ,  ...  ,  .,_  ,  en.  yds.  of  light  and  heavy  riprap  stone  for  Npw  Vr.rlr 
The  lollowing  are  the  low  bids  submitted  (^j..^^,,,;,.,  rj^.^,  La.  and  .\rk.  '^^^  ^°^^- 
to  the  Hoard  of  tducation.  Chicago,  111.,  .1.  ®Thc  Fort  Pitt  Bridsje  Works  Pittsburg,  -J-l'-ids  will  he  received  until  3  p.  m.,  .\pril 
.1.  Magrady.  Inspector  ol  School  Buildings.  P:,.j,as  been  awanded  the  contract',  at  $!)U,lil'!  ■^.  I'y  James  Kno.x  Taylor,  supervising  archi- 
for  fiirmshmg  and  delivering  Imnbcr  to  the  f^,^.  ,,,^.  fabrication  and  erection  of  the  struc-  tect.  Treasury  Department,  Washington,  D. 
workshop.  /-It  W  .  .Monroe  St  Uie  follow-  ^^^^.y,  ^.j^.^,  ^^^^  ^^^^  -^^^^  ^^^  j,^^  William  .\.  C  for  the  construction,  including  the  drain- 
ing contracts  are  recommended  and  probably  K^,r„;,.vi,an  shed  for  the  citv  of  New  Orleans,  :'ge  system,  plumbing,  pumps,  etc.,  of  the 
will  be  .awarded.  I.  S.  Benedict  Lumber  Co.,  ^a.  the  contract  for  a  wharf  in  front  of  Cnited  States  Barge  Office,  New  York,  N.  Y., 
W.  Kinzie  and  .V  Halsted  Sts..  lO.OOli  1.  %  ,,,^,  ,_,  g  immiyration  Station  at  New  Orleans  in  accordance  with  drawings  and  specifications 
poplar  1  and  :  ch-.n  i~i:.W  P<-'r/  ■:  ^y*^^!,'',;  was  let  to  Doullut  &  William.-^,  New  Orleans,  ""  'ile  at  the  office  of  the  engineer  and  .super- 
land  Hardwood  Lumber  (.0.,  lo.OOO  ft.  Vfe  j  .^  .^^  $39,55  intendent.  etc..  United  States  Public  Bldg,. 
ash.   $44,tH.  per   M  ;    Maiscy   &   Dion,   Looniis  Parties  '  from     Houston,     Tex.,    represented       "-'T   C,   S.   Customs   House  Bldg.,   New  York, 

^•- ;:,'?''. --H^'-  ,'^'-T /,';/''-     P.? 'Y- .fn,?-^  •  l>v  (-".  L.  Dwver,  have  been  negotiating  for  the       X-    V. 

10,000  ft.  ^„   poplar.  $-.4.00  per  M.,  lo,000  It.  -„,^,,.,,,  „f  '^.^  ^                 .^,     jj  belonging  to          +Bids  will  be  received  until  3  p.  m.,  March 

IS     poplar.  ^AM  per  M.:  Keith  Lumber  Co.,  ,,^^   Brasher  estate,  located  in  the  pine  woods       l'"-.  by   State  Commission  on  Lunacy,  Capitol, 

}Y,?^\'   -'•    ,,"'     i",,^'--   'l^^--'    ^'-    «„f,n'"'''  "onh  of  Pineville.     It  is  said  to  be  the  pur-       Albany,   N.   Y.,    for   electric   generating  plant. 

ff'-^ J- '?,"■;,';  -^'■•-'*!'^'""   \.^aJ""'\V       \  "fi  l'"^<-'  of  the  company  to  an  once  build  a  rail-       for    feeders   and   transformers,   series   outside 

\I,.   k..000   It.    -s     gunif^LOO  per  M  ;   Heath  ,.^,.,^1              ,„^,.    f^^^    j-           ^^     ^^^^     1^„„       li.cjhting;  motors  and  power  house  lighting  at 

\Vitbe_ck  Lumber  t-O.  l"-;'  W.  JJiul  i' ■•  l-^.*'"  Mountain  Railroad,  to  the  gravel  pit.  and  in-       Hudson  River  State  Hospital.     T  E.  McGarr 

ft.__>-.-     Cottonwood,  f'^;>'   per   M..    K^W)       .  stall    modern    machinery    and    an    outfit     for       is   Secy,   of  the  Commission. 

%^^  oak  quarter  sawed.  $,mH  per  M.     o.OOO  ft  screening  and  washing  gravel,  to  be  used  for           The  city   of   Buffalo,    N.   Y.,   F.   W.   Ward, 

■^     oak  quarter  sawed.  $">-00  per  M.    10,000  concrete  work,  and  also"  for  getting  out  sand       commissioner  of  public  works,  will  shortly  call 

ft     %     ash.  $28.0  per   M.:    Gillis   &   Co     42  for    building   purposes.              ^                                    for    bids    for    completing    the    Buffalo    river 

Madison   St.,   10.000   it.    %     basswood,  $19.20,  -    ^         iv/r    •                                                 dredging  work,  the  new  section  carrying  the 

10,000  ft.  %"  basswood  $23.20.   15.000  ft.   V2"  Maine.                                        ^.^^.^f  ^  °  ^j^^  ^■^^,  ,;„p      ^-^e  specifications  on 

basswood.    $29.20.    L^O.OOO    ft.    %'     basswood,  ^Bids   will   be   received   until    noon,   March       which   bids   will   be    invited    will    provide    for 

S:M.20.  1.5.000  ft.   "i"  basswood.  $41.70  per  M. :  2:\  bv  Lieut.   Col.  W.  E.  Craighill,  U.  S.  En-       about  4.0liO,000  cu    vds.  of  excavating. 

Shead   Lumber   Co..  270   Dearborn   St.,   10,000  ainoer,   .W7   Congress    St.,   Portland,   Me.,    for                                            ^,  . 

ft.    V4"   Cottonwood   $18.00   per    .M.,    10.000    ft.  dredging  in   Camden  Harbor,  Me.                                                                  Ohio. 

%"   Cottonwood  $19.50  per   M.,    15,000    ft.   %"  Marvland                                            Following    bids    were    received    Feb.    28    bv 

Cottonwood  $31.00  per  il.,   15.000   ft.  7s'    cot-  >        "•                                       jyj^j     ^l.   Jervev,    U.    S.    Engineer,   Cincinnati. 

tonwood.  $35.,50  per  M.   '  ©Charks    L.    .stockhauser,    Baltimore.    Md.,       q     f^^   constructing   four   locktenders'   dwell- 

The  Economv  Light   &  Powder  Co.,  Charles  has  been  awarded  the  contract  by  the  Board  of       ^„„^   ^^   Dai,.,   >^o    37    Qhio   River.   Fernbank ; 

.\.  Mtmroe.  General  Manager.  Joliet,  111.,  and  --y^ards   of   that   city   for  the  construction   of       cj,as.   Rosensteil   &   Son,   Cincinnati,   O.,  $23,- 

its  allied  companv.  Illinois  Vallev  Gas  &  Elec-  the  polytechnic  school  building.     The  contract       443.  ^   Meinken.  Cincinnati,  O.,  $22,687;  Ohio 

trie  Co..  is  to  expend  $.500,000  this  year  for  the  P''"-'e  was  $.148,100.                                                          Building   &   Construction    Co.,    Cincinnati,   O., 

improvement    of    its    various    plants    and    sys-  Michigan.                                       $26,619:    Henry   Fischer.   Cincinnati.   O.,  $26,- 

tems.     The  work  will   include  the   following:  ,  r.- ,        ■,,  ,                   ,        ',                    ,,       ,        372:    West    End    Carpenter    Shop,    Cincinnati, 

Rebuilding  and  extending  lines  at   Coal   Citv,  •^bIds  will  be  received  until  11  a   ni..  March       q      504019;    M.    Marcus    Building    Co..    Cin- 

Braceville.    Gardner,    Strcalor.    Ottawa.    Spar-  If,  by  Lieut.  Col.  Lansing  H   Beach,  b.  S.  En-       ^.i^nati,    O.,   $26,012;    McMiller    &   Taft.    Cin- 

land,    Chillicothc.    Dwight.    Odell    and    other  gmeer.  .32.j  Custom  House.  New  Orleans,  La.,       cinnati,    O.,    $24,990;    John    R.    Steele,    North 

Illinois  towns:  building  water  tower  and  lay-  for  extending  jetties  at  Southwest  Pass.  Mis-       g^^^j^   q_  g,,^  ^^^^^.  ^y.   Balsley,  Cleves,  O., 

ing   new    water    mains    at    Chillicothe;    laving  ^'^A'-?P'  '^l^'^,^'    c         •       0    t  1          ■        n       r-           $25,903;    Wm.    Miller   &    Son.    Cincinnati,    O., 

aifd  improving  gas  mains  and  gas  systems  at  „®;tne^,Lake  Superior  &  Ishpeming  Ky.   Co.,       $04,300;    Chas.    D.   Keyser.   Bellaire,    O.,   $23,- 

Ottawa,  Marseifies  and  Morris;  generally  im-  I^-   C.   \oung,   Marquette,   Mich.,   Chief    Engi-       ^,^^Q.  ^^^^  jj    Drucker,  Sayler  Park,  O.,  $23,- 

proving  electric,   gas  and  water   plants   in   all  "«"■   has   awarded   the   contract   for   the   con-       gy^.      Fred   H.    Drucker   also   made  an   alter- 

cities  Tncluded   in    zone   of    companv's    opera-  "^^^^  work   and   substructure   of  the   new   ore       ^^^^  ^^-^  ^^  $13,866  on  the  work  with  certain 

tions.                                                          ■  'lock    at    Marquette,    Mich.,    to    the    Raymond       -^^^^  furnished  bv  the  U.   S. 

Tnrliana  Concrete    Pile    Co.,    135    Adams    St.,    Chicago. 

inaiana.  jj,      ^^^   ^^^j.   j^j-i^j^s  fi,g   driving  of   9,700                                         Oregon. 

•J-Bids  will  be  received  until  3  p.  in.,  .\pril  piles  and   1,175   ft.   M  ft.   B.   M.  sheet  piling;           j^^^  Rogue  River  Electric  Co..  of  Medford. 

14.  by  James  Knox  Taylor,  supervising  archi-  also   the   placing  of  about  34,000   cu.   yds.   of       q^^     expects    to    build    a    new    hydro-electric 

tect. 'Treasury    Department.    Washington.    D.  plain  and  reinforced  concrete.                                    plant  this  season.     This  work  will  include  rock 

C,    for   the    construction    complete,    including  .-K    special    committee    has    reported    to    the      tunnel  800  ft   lono-  and  8  ft.  diameter,  a  great 

plumbing,  gas  piping,  heating  apparatus,  elec-  City  Council  of  Big  Rapids,  Mich.,  urging  the       ^^^^    of    rock    excavation,    concrete  '  founda- 

tric  conduits  and  wiring  of  the  United   States  construction    of    a    lower    dam    to    be    located       ^^^^    j.^^,]^   filled  timber   crib    etc.     The   com- 

Postoffice  at  Brazil.  Ind.     Drawings  and  spe-  about  a  mile  below  the  site  of  the  old  Donley              ',   .^yis^,es   to  communicate  with   good  con- 

cifications   may  be   obtained   of   the   custodian  dam.    which    went    out   about     six   years   ago.       struction  firms  who  will  handle  this"  work  on 

of    site.    Brazil,    Ind.  The  site  was  recomrnended  by  engineers  from       ^^^^    ,^  f^^^^,  5„„,  ^,3,15     -j-he  plant  will  have 

^.Bids    will   be    received     until    10    a.     m..  Chicago  and  an  option  on  the  land  has  been       ^   capacity   of  20.000  hp.     H.     C.     Stoddard, 

March    10,    bv    Board    of    Public    Works.    In-  fecured      The    dam    will   be   of   concrete    and       Bedford.    Ore.,    is    Superintendent, 

dianapolis.  Ind.,  for  the  reconstruction  of  the  have  a  22-ft.  bed,  and  will  develop  2,000  H    P.                                   P^nnswWanla 

west  entrance  of  Tomlinson  hall.  Bids   were   opened   March    1   by   Maj.   Chas.                                   l-ennsyivanid. 

ARirk  will  he  rereivpH  until  Ui  n    m     March  ^-    Bromwell,    U.    S.    Engineers,    Milwaukee.           ^.Bids  will  be  received  until  3  p.  m.,  April 

20^^•'co"n^'mfssion"rrof"H  n  ock  'cotmt" at  Wis.,  .fror  building  crib  breakwater,  crib  and        lo.\v  James  Knox  Taylor    st^ervising  archi- 

G  eenfield.  Ind..  for  the  excavation  and  mak-  P' ^  p.er  and  concrete  superstructure  at  Man-       lect.    Treasury    Department,    Washington     D. 

inp-  o-radp   ar    lickson-s   Hill    in    Sutr-,r   Creek  'stiQue    Harbor,    Mich.,   the   bids   received   be-       c,    for   the    construction    complete,    including 

owufhij      C.   H.   T"ot  is     otntv"uditor  ing  as  .follows :      (1)    Muskegon  Construction       pUimbing,  gas  piping,  heating  apparatus,  dec- 

.  T,- ,         r.  ,             ■",.,,■                »       1  &   Engineering  Co.  and   Columbian   Construe-       trie  conduits,  and  wiring  of  the  United  States 

.ifBids  will  be  received  until  1  p.  m..  .A.pril  tion  Co..  Muskegon,  Mich.,  (2^  Hugo  &  Tims       Postoffice   at    Connellsville    Pa. 

3,  by  Board  ot  Johnson  County  Commission-  q^^   Duluth,   Minn. ;    (3)   Robert   Love  &  Co.,           ®T    J    Williams  Co.,  Inc.,  Chester.  Pa.,  has 

ers.   Franklin,   Ind.,   tor  the  new   copper  root  Muskegon.    Mich.;       (4)    Greiling    Bros.    Co.,       been  awarded  contract  bv  the  city  of  Chester 

°"  ^°""."""^^;       .      T-,   •        ^          r    w  Green    Bav.   Wis.:    (5)    Burk.   Smith   &   Nel-       for  the  construction  of  a' wharf  at  Market  St., 

The    City    Electric    Lighting    Co.,    of    Vin-  ^^^^    Muskegon,    Mich.;      (6)      Great      Lakes 

cennes,    Ind.,    is    about    to    erect    a    new    steel  Dredge  &  Dock  Company,  Chicago,  111. : 

chimnev,  .3  ft.  bv  110  ft. :  also  to  install  a  new  °                           v     j             ^  ,                               ^^^         ^,j           ^^^           ^^^         ^^^           (g, 

direct   connected   engine-driven   unit   of   about  155  cu.  yds.  No.  1  concrete  in  place,  per  cu.  yd.   ... .     StO.On      $17.00      $l5.oo      $1d.O0      $14.00      $9.80 

V£\    -K     \V      r-.narit5    with    ne,-pssarv    switch-  2.720  CU.  yds.  No.  2  Concrete  in  place,  per  CU.  yd. .. .         S.OO         I2.o0         U.OO         12.00         11.00          9.(5 

d&O    K.    U.    capacitj     with    necessarv     switch  Furnlshins  and  driving  4,650  lin.   ft.  round  piles  in                                             ^             „-             .„ 

board   and    connections.      Leonard    Metcalt    oi  pile  pier  per  lin    ft .-10            .50            .40            .3a            .50           .40 

Metcalf  &  Eddv.  14  Beacon  St.,  Boston,  Mass..  Making  and  driving  133,000  ft.  BM.  sheet  piles,  tim- 

iQ  TrpT^nn-r  Tt  rl  Cenenl  M-in-isrer  of  the  Citv  berlurnislied  liy  U.  S..  per  M.  ft 20.00         .0.00         Sa.OO         IS.OO         oO.OO        -o.OO 

IS   lreaburi.r  ana  uencrai  .Manager  OI  the  i_it.\  Framing   7S1.000   ft.    B.M.   timber   for   cribs,    timber                                                          ^^             „„        ,„„„ 

Electric    Lighting   Lo.  furnished  by  U.  S..  per  M.  ft.  B.M 14.00         12.00         12.50         12.00         11.00        10.00 

Framing  45,000   ft.    B.M.    timber   for  pile   pier,    tim- 

Kentucky.  ber  furni.shed  by  U.  S..  per  M.  ft.  B.M 20.00         20.00         So.OO         20.00         30.00        2o.00 

,  „.  ,         .,.    ,               .       ,           .,    „                   »       -1  71,500  lbs.   wrt.    iron,  steel  drift  bolts  and  wrt.   iron 

%«Bids  will   be  received   until  .5  p.   m.,   .April  or  wire  spikes,  per  lb .05            .Oo            .0»            .04            .Oo           .Oa 

10,  bv   lames   Knox  Tavlor    supervising  archi-  13,650   lbs.   wrt.    iron   or  steel   screw   bolts  and   tie- 

.     V     •  n:                         T^             .'          1       n-       I  ■        ;             r^  rorI*4      npr     Ih                                         ..                 .05                .06                .0»                .Oa                .0»               .0» 

tect,    Treasury    Department.    Washington,    D.  i„  so,)tonsT2,Ood  lijs'.j "of  stone:  per  ton 1.40          1.70          1.75          1.30          1.60         1.90 

C,    for    the    coiustruction    complete,    including  ■     

pinnibintr.   g;is   piping,   heating  apparatus,   elec-  Totals    $71,041     $S9,946     $94,445     $7S,541     $S4.2S3    $84,173 

•Ji  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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and  a  biilUiifad  ai  llu-  foot  of  Edgmont  Ave 
The  bid  of  tlu-  J.  J.  Williams  Co.,  for  tlie 
wharf  was  as  follows  :  Piles  of  long  leaf  yel- 
low pine  and  other  const ruftion  in  accordance 
with  the  specification.  $:i2,04-j.84 ;  Maryland 
or  Virginia  yellow  pine.  $2!),904.37 ;  addition.al 
long  leaf  yellow  pine  piles.  $18.:M,  Maryland 
or  \'irginia  piles  $11  eacli ;  additional  timber. 
^0  per  1,000  ft.;  pile  shoes.  $:).7."i  each;  addi- 
tional reinforced  concrete.  $17  per  cu.  yd.  The 
contract  was  awarded  on  Maryland  of  Vir- 
ginia yellow  pine.  The  contract  for  the  bnlk- 
head  was  also  awarded  on  Maryland  or  Vir- 
ginia  pine  piHng,  the  price-  being  $9.1.191). 

A  bill  has  lieen  introduced  in  the  State 
Legislature  calling  for  .in  appropriation  of 
$1,500,000  from  the  State  k.  the  Department 
of  Docks.  Wharves  and  l-'crries  in  Philadel- 
phia. The  bill  stipulates  that  the  money  is  to 
be  expended  for  dredging  the  Delaware  and 
the  Schuylkill  Rivers  within  the  limits  of  the 
State  and  for  the  general  improvement  of 
the  water  front  of  Philadelpliia,  including  the 
building  np  of  the  docks  and  the  reclamation 
of  the  waste   lands   in   South    Philadelphia. 

®The  Raymond  Concrete  Pile  Co.  of  New 
York  and  Chicago  has  been  awarded  the  con- 
tract for  placing  Ra\niond  concrete  piles  in  the 
foundations  of  an  elevated  railwav  siding  for 
the  Cudahy  Packing  Co.  at  Philadelphia.  J. 
E.  Otis.  Jr..  architect. 

Tennessee. 

4*]jids  V  ill  be  received  n:Uil  noon.  April 
5.  b\'  Cant.  Clarke  S.  Smith.  C  S.  Engineer, 
Memphis,  Teini..  for  furnishing  and  deliver- 
ing seven  steel  barges.  Ot'licial  advertisement 
■will  lie  found  elsewhere  in  this  issue. 

Texas. 

•|»P>ids  will  be  received  until  1  a.  m..  March 
21,  by  P.  W.  Guiney.  constructing  quarter- 
master, I'ort  Sam  Houston,  Texas,  for  fur- 
nishing and  installing,  complete  and  in  work- 
in,?  order,  one  compound  or  triple  expansion 
pumping  engine  capacity  l.iiiiO.liili)  gals,  in 
24   hrs. 

©.Advices  from  Beaumont  state  that  a  con- 
tract has  been  awarded  to  J.'  .\.  .Andrews  & 
Son  to  build  a  6-in.  pipe  line  from  the  Vinton 
oil  tield  to  Toomey  station  on  the  main  line  of 
the  .Southern  Pacilic  railway,  a  distance  of  five 
mile-  from  the  Vinton  field.  Those  behind 
the  new  pipe  line  company  include  C.  L. 
Smith  and  George  W,  Norman  of  Beaumont; 
J.  M.  .\bbott  of  Seguin  .-nid  capitalists  of 
Orange.  TIk-  construction  of  the  new  line  will 
give  three  lines  out  of  Vinton,  the  existing 
pipe  lines  being  owned  and  operated  by  the 
Gulf  Refining  company  of  Louisiana  and  the 
Producers    Oil    company 

Washington. 

+Eids  will  be  received  until  ;.i  p.  m..  March 
2.*.  liy  James  Knox  Taylor,  supervising  archi- 
tect. Treasury  Department.  Washington.  D. 
C.  for  the  construction  of  additional  rooms 
in  tile  ,-tltic  of  the  United  States  Postoffice, 
Court  I  louse  and  Custom  I  louse  at  Spokane. 
Wash. 

Canada. 

•{•Bids  will  be  received  until  1  p.  in..  March 
20.  by  L.  K.  Jones,  Sec,  ntpartinent  of  Rail- 
ways and  Canals.  Ottawa.  Out.,  for  supply 
an<l  delivery  of  British  Ci>]umbia  rir  Douglas 
fir  <limeiision  timber  and  .also  for  other  lum- 
ber and  timber,  required  for  use  of  Rideau 
Canal    for  the  year   IIHMOI.'. 

•J»Bids  will  be  received  initil  (!  p.  ni  .  March 
10,  liy  Secretary,  School  of  .Mining.  Kingston. 
Out.,  for  the  several  trades  works  recpiired 
in  the  erection  and  coninlction  of  the  Nicol 
Bnililinp  for  the  Governors  of  the  School  of 
Milling  Power  &  Son,  Merchant's  Bank 
Chambers,   Kingston.-  .-ire   architects. 

®The  board  of  control  of  Winnipeg.  Man.. 
M.  Peterson,  secretary,  has  awarded  the  con- 
tract for  the  construction  of  a  conduit  system, 
including  the  following  items:  Specifications 
No.  fi:l  conduit.  1911;  specifications  No.  til, 
construction  of  coii<iuit  runs.  1911.  as  follows: 
H.  B.  Camp  Ccx,  217  La  Salle  St.,  Chicago. 
III.  conduit,  at  $i.lu4  lu-r  duct  ft.;  G.  M.  Gest 
of  Alontreal.  construction.  The  estimated  cost 
of  the  entire  work  is  $.'i").tM)0.     Smith,  Kerry  & 


Chace.  Carnegie   Libr.-uy.   W  nimpeg,   .Man.,  en- 
gineers.    Bids  were  o|)eiied   Feb.  -_''J. 

The  Dominion  Department  of  Public  Works, 
Ottawa,  Ont.,  will  call  for  bids  shortly  for 
the  construction  of  a  dam  at  tlie  foot  of 
Qumz  Lake,  about  18  miles  distant  from  the 
head  of  Lake  Temiskaming,  Tenders  will  al- 
so be  called  this  spring  for  the  new  dam  at 
the  head  of  Gordon  Creek,  which  it  is  expect 
ed  can  be  rebuilt  from  the  present  Lutnsdc-ii 
estate  dam,   for  a  cost  of  about  $."i,I"hi. 


TRADE  NOTES. 

Tlie  Ohio  Traction  Mfg,  Co,.  .M:iiioii.  ii..  Ii.is 
recently  received  an  order  from  itn-  Sa\\-\<-r- 
Massey  Co,,  I^ttl..  of  ilaniilton.  (int.,  lor  ;;»• 
j^asoline  tractors, 

James  P.  Spriigiie  has  opened  an  office  in 
tlie  New  Yorli  Life  BIdK.,  Kansas  Citj'.  Mo., 
where  lie  will  act  as  agent  for  a  general  line  of 
i-ontractors'  supplies,  including  MiUlnirn  lights, 
inland  steel  reinforcing  b.ars.  Voungstowii  lire- 
proofing  metal   lath,    etc. 

The  IroLiuois  Iron  Works  of  lUiffalo.  X.  V.. 
lias  just  received  an  order  for  six  lu-ton  iii-ie- 
adani  steam  rollers  for  inilnediale  shipmenl  to 
ivfenila.  At  the  same  time  the  X'nited  States 
government  ordered  a  10-ton  Iroquois  maciidaiu 
roller  for  delivei->-  ul  Washington.   I).   C. 

The  Bei-ger  system  of  Ka.vdiant  Sidewalk 
Lights,  manufactured  by  the  Berger  Manufac- 
turing Company  of  Canton,  O..  were  installed  in 
Use  new  Onondaga  hotel  in  Syracuse.  N.  Y,  The 
hotel  is  an  11 -story  building  of  lirick  and  stone 
and  is  an  imposing  structure.  It  was  com- 
pleted last  year.  Eseiiweiii  and  Johnson  of  Buf- 
falo being  the  architects  and  Jas,  Stewart  & 
Company  of  New  York  general  contractors. 
Sidewalk  lights  wei-i-  installed  in  all  of  the 
courts. 

Chas.  T.  Main,  mill  areliitert  and  engineer  of 
Boston,  Ma.ss..  lias  been  retained  by  the  Mill- 
viUe  Manufacturing  Co..  of  Millville,  N.  J,,  to 
revamp  the  power  system  of  their  cotton 
hleachery.  The  original  equipnienl  consisting  of 
simple  condensing  engines  driving  line  shafting 
and  return  tubular  boilers  is  to  be  replaced  by 
a  non-condensing  steam  turbine  and  a  battery 
of  high-pressure  water  tube  boilers.  Induction 
motors  will  be  used  to  operate  the  entire  lileacli- 
cry.  The  exhaust  steam  from  the  turbine  is  to 
be  utilized  for  various  bleaching  processes  for 
whicli  live  steam  has  heretofore  been  required. 
The  contract  for  tlie  turliine  and  electrical 
eciuipmeht  has  lieen  let  lo  the  Allis-Chalmers 
Co. 

Messrs.  Caimnell  Laird  *  Co,,  Ltd,,  steel 
workers  and  shipbuilders,  of  Cn-at  Britain,  who 
have  just  been  awarded  a  contract  of  .«n,fiuo.OO(l 
by  the  British  Government  for  one  of  the  new 
dreadnaughts — they  are  also  building  five  other 
warships — iia^'e  formed  an  American  eomp.in.v 
to  handle  their  business  in  this  country.  This 
new  corporation  is  known  as  Cammell  Laird 
&  Co.,  of  New  Y'ork.  and  its  main  offlce  and 
warehouse  will  be  in  the  four-story  building 
just  completed  at  No.  .'A  Cliff  St.,  New  York 
e'ity.  The  company  will  occupy  the  entire 
building  and  will  carry  a  hirger  stock  than 
ever  of  English  tool  and  high-speed  steel. 
Cammell  Laird  &  Co.,  Ltd,,  were  among  the 
first  experimenters  in  and  de-vchiju-rs  of  high- 
speed tool  steel,  and  especial  attention  will  be 
given  by  their  American  conqiany  to  this  branch 
of  the  business.  Among  Iheir  other  special- 
ties are  nickel  and  chrome  nickel  steel  for 
automobile  parts,  heavy  forgings  tor  ships, 
rolling  mills;  sugar  mills,  etc.  The  new  (-orpo- 
ration  takes  over  the  affairs  of  Cammell  Laird 
&  Co..  Ltd..  on  this  si.te  of  the  water.  Thc- 
interests  it  reiiresents  include  all  the  ,-illied 
interests  of  the  parent  concern:  The  Cyclops 
Steel  &  Iron  Co,  of  Shetticld.  The  Yorkshire 
Steel  &  Iron  Works,  the  Grimesthorpe  Ordnance 
Steel  Tyre  &  Spring  Works,  and  the  Shipliiiild- 
ing  Works  at  Birkenhead.  Cammell  Laird  .V 
Co..  Ltd..  have  been  established  in  this  country 
for  the  past  three  years  with  headnuarters  at 
No.  J.o  Cliff  St..  in  charge  of  Lionel  Samuel, 
who  has  acted  iis  their  general  agent.  From 
the  beginning  they  have  .-arrieil  a  i-onsiderabh- 
stock  of  stiel.  not  oiilv  in  New  York  City,  but 
in  their  branches  in  the  United  Slates  and 
Canada.  Tlie  business  has  outgrown  its  old 
quarters  and  the  new  building  and  the  organ- 
ization of  an  .\niericali  romiiany  have  bet.-oini- 
a  necessity  for  its  proper  develoi>ment.  l.^-oli- 
ard  Muiin,  of  Slieltield,  l-:iiglaiid,  is  the  presi- 
dent of  the  new  company:  Lionel  Samuel  ils 
secretary,  manager  ami  ttne  of  its  direi-lors,  and 
Alexanil«-r  Muir,  who  \\';is  the  Canadian  man- 
ager of  the  l^nglisli  eompany.  treasurer  ,omI 
director. 


MISSISSIPPI  LIVER  CO.MMISSION, 
1st  and  ;;d  Dists..  t'  S.  Engineer  Offlce. 
Room  20.  t.'ustom  Hmise.  Memphis.  Tenn.. 
Feb.  L'li,  1911. — Sealed  proposals  for  fur- 
nishing 10.0(10  cu.  yds.  of  rip  rap  stone  de- 
livered on  governineiil  barges  and  on 
contractor's  barges  will  be  received  at 
this  offlce  until  neon.  .Mar.  22,  lOU,  and 
then  publiclv  ojieie-.l.  Information  on  ap- 
plication. "  CL.AIllCi:  S.  SMITH,  I'alil 
Engi's, 


BRIDGES. 

Sealed  firopeisals  will  bi-  received  by 
tlie  Board  of  Coiint>-  Commissioners  of 
Clay  County.  .South  Dakota,  up  to  2  p.  m.. 
March  22,  1911,  at  the  offlce  of  the  County 
Auditor  of  Clay  County,  in  Vermillion,  S. 
D..  for  the  construction  of  eight  (S)  steel 
or  concrete  highway  bridges  for  the  Ver- 
million Valley  nileli  No.  1.  in  Clay  Coun- 
ty.   South    Dakota. 

Requirements  and  forms  of  proposals 
may  be  obtained  at  the  offlce  of  the  Coun- 
ty .\uditor  of  Clay  County.  South  Dakota. 

Each  bid  must  be  accompanied  by  a 
certified  check  for  one  thousand  dollars 
($1,000),  payable  to  the  order  of  the 
Board  of  County  Commissioners,  of  Clay 
County,  as  a  guarantee  that  the  bidders 
will,  if  successful,  promptly  execute  a 
satisfactory  contract  and  furnish  a  bond 
of  the  sum  of  ten  thousand  dollars  ($10,- 
000)  for  the  faithful  performance  of  the 
work.  All  bids  shall  be  plainly  endorsed, 
stating  that  the  bid  is  for  the  construc- 
lion  of  bridges  over  the  Vermillion  Valley 
Ditch  No,  1. 

The    right    is    reserved    to    reject   any   or 

all  bids. 

THE<3DORE   ANKER. 

County   Auditor, 
Clay  County,   South  Dakota. 
Dated  Vermillion,  S.   D..  Feb.   10,  1911. 


REINFORCED    CONCRETE 
BRIDGE. 

Bids  will  be  received  by  the  City  of 
Ypsilanti,  Mich.,  for  a  single  arch  rein- 
forced concrete  bridge,  at  Congress 
street,  in  accordance  with  plans  and  spec- 
ifications on  file  in  the  offlce  of  the  City 
Clerk  and  the  office  of  Benj.  Douglas, 
Consulting  Engineer.  S14  Ford  Bldg.,  De- 
troit. Mich. 

Bids  to  be  sealed  and  in  the  hands  of 
the  City  Clerk,  Ypsilanti,  Mich.,  on  or 
before   10   p.    m.,   March   15,   IDll. 

Each  bid  to  be  accompanied  with  a 
certified  check  in  the  sum  of  $1,000.00. 

A  good  and  sufficient  bond  for  the 
faithful  performance  of  the  contract  will 
be  required  of  the  successful  bidder.  Al- 
so a  bond  indemnifying  the  city  against 
all  suits,  and  claims,  for  labor  and  ma- 
terial. 

Right  to  reject  any  and  all  bids  re- 
sei-\-ed. 

Aldermen 

FRAMC   A.    NORTON, 
ARTHUR   AMEXT, 
\VM.  McDERMOTT, 
A.   G.  HUSTON. 
E.    A.    MELLENCAMP. 

Committee  on  Bridges. 
FRANK   JOSLYN.    City   Clerk. 


TENDERS  FOR  RAIL  AND  TIES. 

I  -ITY  OF  TORONTi  1, 
CIVIC  CAR  LINES. 
Tenders  will  be  received  by  registered 
post  only,  addressed  to  the  Chairman  of 
the  Board  of  Control,  City  Hall.  Toronto, 
(Canada,  up  to  noon  on  Tuesday.  April 
I.  19U.  for  delivery  of  thirteen  hundred 
and  forty  (I.TIO)  tons  of  open  hearth  steel 
rail,  ilu-lb,  section,  also  thirty  thousand 
I.10.000)  untreated  wood  lies,  white  cedar 
preferred,  allliougli  other  woods  will  be 
consiilered. 

l-;nveIopes  containing  tender  must  be 
plainly  marked  on  the  outside  as  to  con- 
tents. 

Specifications  .-iiid  fniiiis  of  tender  may 
lie  obtained  upon  aiuilication  to  the  otTice 
d'    the    C'ity    l^ngineer,    Toronto, 

The  lowest  or  any  tender  not  iieces- 
sarilj'  accepted, 

G.    Ii.    GE.-VRY,    Mayor. 
Ciiairman.  Board  of  Control. 
Cii.\    lliiU.   Toronto,   February  23,   lyll. 
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Steel  Castings  and  No  Lost  Motion 

ioiK^-d  .-.U'cl  vuko,  CIOS-.  li.irs  on  voko  remove  all  strains  from  main  frame, 
moving  jaw  given  a  compound  oscillating  and  reciprocatmg  motion  so  that 
crushing  is  continuous,  are  features  of  the 

Aurora   Steel    Rock   Crusher 

Its  compact  form  combines  great  strength  with  light 
weight,  making  it  very  portable  and  specially  adapted  for 
con'tractors'  use.  Strongest  and  most  durable  crusher  on 
the  market  combining  maximimi  product  with  minimum 
power.  Adjustable  to  various  sized  stone.  Get  our  Special 
Crusher  Catalog. 

Western  Wheeled  Scraper  Co. 

Earth  and  Stone  Handling  Machinery  Aurora,  Hi. 


TIP  CARS  FOR  OONTRACTORS 

(Hunt's  "I  ndu  St  rial"  Patent) 


PL.  \  ^~'  a^^^U 

m^^Kt 

Liiht 

E..y 

BSKI^^^Bv 

>.d 

I* 

Hk'1^^1 

Smooth 

Load 

RoDiiing 

THIS  car  is  built  with  the  body  hung  be 
tween  the  wheels  and  is  nearly  a  foot 
lower  than  the  ordinary  tip  car  making  it 
much  easier  to  load.  Six  [sizes.  12  to  40  cubic 
feet,  kept  in  stock. 

Write  us  for  Further  Infortnation 
and  for  Bulletin.^ 

C.  W.  HUNT  COMPANY 

WEST  NEW    BRIGHTON,    NEW   YORK 

New  York  City.  45  Broadws7 
CblcaEO.  1616  FiBher  Building 

AUanta.  Qa..  1607  Rhodes  BulldloR 

Richmond.  Va..  State  Bank  BuIIdlne 
Sao  FraDCKco.  865  MonadDock  Bldg. 


CONCRETE. 

Sealed  proposals  will  be  reieived  at  the 
office  of  the  undersigned  in  the  City  of 
Bozeman,  Mont.,  until  5  o'clock  p.  m.  on 
the  16th  day  of  March,  1911.  for  the  lay- 
ing of  concrete  on  the  side  slopes  and 
bottom  of  the  enlarged  reservoir  of  the 
Bozeman  City  Water  Works,  amounting 
to  about  4.S40  square  yards,  in  accordance 
with  the  plans  and  specifications  therefor 
on  tile  at  this  office. 

Blank  "proposals."  copies  of  "specifica- 
tions" and  instructions  to  bidders  may  be 
obtained  of  the  City  Clerk  or  of  the  City 
Engineer. 

Each  bid  must  be  accompanied  by  a 
certified  check  for  two  hundred  dollars 
($200.00)  upon  some  bank  in  Bozeman, 
Mont.,  payable  to  tlie  City  Treasurer  of 
said  city,  which  check  will  be  forfeited  to 
the  said  city  in  case  the  successful  bidder 
shall  fail  to  furnish  satisfactory  bond  and 
enter  into  the  proposed  contract  within 
ten  (10)  days  from  the  date  of  notification 
of  award. 

The  City  of  Bozeman  reserves  the  rigiit 
to  reject  any  and  all  bids. 

A.  M.  BRENDENBURG, 

City  Clerk, 
Bozeman,   Mont. 


U.  S.  ENGINEER  OFFICE.  Room  325. 
Custom  House,  New  Orleans,  La.,  Feb.  15, 
1911. — Sealed  proposals  for  extending  the 
jetties  at  Southwest  Pass.  Mississippi 
River,  will  be  received  at  this  office  until 
11  a.  m.,  March  17,  1911,  and  then  pub- 
licly opened.  Information  on  application. 
LANSING  H.  BEACH,  Lt.  Col.,  Engrs, 


WATERWORKS. 

Nevada.  Iowa. 
.'Sealed  bids  will  be  received  at  my  office 
in  Nevada,  Iowa,  until  7:30  o'clock  p.  m.. 
March  20,  1911,  for  the  construction  and 
completion,  ready  for  operation,  of  exten- 
sions to  the  water  works  system,  <-om- 
prising  about  1,170  feet  six-inch  mains, 
i,,'i;!0  feet  four-inch  mains,  IS  hydrants. 
.^ne  six-inch  and  three  four-inch  gate 
valves  and    fittings  as   required. 

Plans    and    specifications    on    file    in    my 
;>fflce. 

City  Council  reserves  the  right   1"  reject 
\ny  or  all  bids. 

R.   A.   DAVIS.   City   Clerk. 


SANITARY   AND   SURFACE 
DRAINAGE   SEWERS. 

Sealed  bids  will  be  received  by  Oscar 
B.  Bonar.  City  Clerk,  until  the  twenty- 
first  (21)  day  of  March,  at  the  hour  of  10 
o'clock  a.  m.,  1911.  and  then  publicly 
opened  and  read,  for  the  furnishing  of  all 
materials  and  laying  complete,  including 
trenching,  backfilling,  etc.,  2C  miles  of 
sewers,  varying  in  size  from  6-inch  to  36- 
inch  in  diameter,  together  with  420  man- 
holes, 6  lampholes,  8  flush  tanks.  113  in- 
lets and  catch  basins,  and  22  tons  of  cast 
iron  pipe. 

Bids  will  be  received  for  both  vitrified 
pipe  and  monolithic  concrete  for  all  sew- 
ers, 24  inches  in  diameter  and  larger. 

The  depths  of  trenches  vary  from  5  feet 
to  32  feet. 

.Specifications,  instructions  to  bidders 
and  blank  forms  of  bidding  sheets  may  be 
obtained,  and  plans  and  profiles  may  be 
seen  at  the  office  of  Oscar  B.  Bonar,  City 
Clerk,  Moandsville.  W.  Va..  or  at  the 
office  of  Chas.  E.  Collins.  Consulting  En- 
gineer, Drexel  Building,   Philadeljihia,   Pa. 

All  proposals  shall  be  made  on  the 
blank  forms  furnished  by  the  city  for  this 
purpose  and  shall  be  accompanied  by  a 
certified  check  upon  the  First  National 
Bank  of  the  City  of  Moundsville,  W.  Va.. 
and  drawn  to  the  onler  of  Oscar  B.  Bonar. 
Clerk  of  the  City  of  Moundsville,  W.  Va.. 
for  the  sum  of  one  thousand  dollars 
($1,000). 

The  City  Council  reserves  the  right  to 
reject  any  and  all  bids. 

OSCAR  B.  BONAR,  City  Clerk. 
J.  M.  WILLIAMSON.  Mayor. 

Moundsville.  W.  Va. 


MISSISSIPPI  RIVER  COMMISSION,  1st 
and  2d  Districts.  U.  S.  Engineer  Office, 
Custom  House.  Memphis.  Tenn.,  March  7, 
1911. — Sealed  proposals  for  constructing 
and  delivering  seven  (7)  steel  barges  will 
be  received  at  this  office  until  noon  of 
April  5.  1911.  and  then  publicly  opened. 
Information  on  application.  CLARKE  S. 
SMITH,   Capt.,    Engrs. 


PAVING. 
Memphis,  Tenn,,  Feb,  2S,  1911. 

Bids  will  be  received  by  the  City  of 
Memphis  until  noon.  Tuesday,  March  14. 
1911,  for  paving  as  follows: 

Florida  St.,  from  Trigg  lo  Kerr,  brick, 
3, So  sq,  yds. 

Miss.  Blvd.,  from  Trigg  to  Kerr,  brick. 
4.790  sq.  yds. 

Barksdale  St..  from  Union  to  N.  C.  * 
St.  L..  tar  macadam.  10.700  sq.  yds. 

Cooper  St.,  from  Central  to  Parkway, 
tar  macadam.  28,084  sq.  yds. 

Walker  Ave.,  from  Miss,  to  College,  tar 
macadam,  6.320  sq.  yds. 

Oliver  Ave.,  from  Rembert  to  Cooper, 
tar  macadam,  3.735  sq.  yds. 

Dunlap  St.,  from  Poplar  to  Jackson,  tar 
macadam,   10,000  sq,   yds. 

College  St.,  from  Parkway  to  Kerr,  tar 
macadam,   1.275  sq.  yds. 

McNeil  St..  from  Union  to  Jefferson,  tar 
macadam,   3.850  sq.    yds. 

Bellevue  Blvd.,  from  Autumn  to  Jack- 
son, tar  macadam,  7.100  sq.  yds. 

Springdale  St..  from  Madison  to  Cen- 
tral, tar  macadam.  9.625  sq.  yds. 

Jefferson  Ave.,  from  Main  to  Lauder- 
dale, wood  block,  10.000  sq.  yds. 

Specifications  may  be  had  from  J.  H. 
Weatherford.  City  Engineer. 


ARTESIAN  WELL. 

Sealed  proposals  will  be  received  by  the 
Regents  of  Education  up  to  2  p.  m.. 
March  10,  1911,  at  the  office,  of  the  Sec- 
retary of  the  University,  in  Vermillion, 
South  Dakota,  for  furnishing  all  ma- 
terials, tools  and  appliances,  and  drilling 
and  constructing  an  artesian  well,  ap- 
proximately 1.500  feet  deep,  upon  the 
campus  of  the  State  University,  in  the 
City  of  Vermillion. 

Specifications  and  forms  of  proposals 
may  be  obtained  at  the  office  of  the  Sec- 
retary of  the  University  of  South  Da- 
kota. 

Each  bid  must  be  accompanied  by  a 
certified  check  for  five  hundred  dollars 
($500.00)  payable  to  the  order  of  Regents 
of  Education,  as  a  guarantee  that  the 
bidder  will,  it  successful,  promptly  exe- 
cute a  satisfactory  contract  and  furnish  a 
bond  in  the  sum  of  five  thousand  dollars 
($5,000)  for  the  faithful  performance  of 
the  work.  All  bids  shall  be  plainly  en- 
dorsed, stating  that  bid  is  tor  construction 
of  well. 

The  right  is  reserved  to  reject  any  and 
all  bids. 

Dated  Vermillion,  S,  D.,  Feb.  3,  1911. 
IRWIN   D.    ALDRICH, 
Secretary,  Regents  of  Education. 

All  directions  are  to  be  made  to  C.  A. 
Sloan,  Secretary,  Vermillion,  S.  D..  and 
properly  marked  on  outside. 
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STORAGE  DAM. 

Salt  Lake  City,  Utah 
Scaled  proposals  will  be  received  by  th<- 
Pacific  Reclamation  Company,  at  the  of- 
fice of  their  Consulting  Ensineer.  George 
M.  Bacon,  ir.O  Pierpont  Ave..  Salt  Lake 
City,  Utah,  until  noon  of  Saturday,  .\pril 
15,  1911.  for  the  eonstruction  of  a  Storag'- 
Dam  about'  fifteen  miles  north  of  Wells. 
Nevada. 

The  dam  will  be  of  earth  and  rock  fill 
with  a  reinforned  cuiurete  facing  on  tie- 
up-stream  side.  The  principal  quantities 
are: 

20,000  cu.  yds.   eartli   exeavation. 
3,000  ou.  yds.  rock    excavation. 
71,000  cu.  yds.  earth    embankment. 
6,000  cu.  yds.  dry    rubble    wall. 
l,2r>0  cu.  yds.  Portland      cement       con- 
crete. 
So, 000   lbs.   steel   reinforcing. 
A  certified  check   for  $2,500.00   nmst  ae 
company  the  bid,  and  a  bond  of  $15,000.(1  i 
will  be  required  for  the  faithful  perform- 
ance of  the  contract. 

Form  of  proposal,  conlraci  and  speei- 
fications  may  be  had  by  applying  ti* 
George  M.  Bacon.  1.".9  Pierpont  Ave..  Sail 
Lake  City.  Utah. 

PACIFIC    RECL.\MATION    COMPANY, 
Joseph  Gutman.    President. 
George  M,   Bacon, 

Consulting  Engineer. 


Washington,  D,  C,  Fcli.  25.  1911. 
Sealed  proposals  will  be  reeei\ed  tit  lb'- 
ofrice  of  the  1'.  S.  Uei-lamalion  Serviir. 
North  Yakima.  Wash.,  until  10  o'clock  a 
m.,  .\pril  15,  1911,  tor  thr  l)uilding  oi 
Kachess  dam  and  aeeessoi  y  structures 
near  Easton,  Wash.  The  work  itivolves 
the  excavation  of  approximately  515.0011 
eubi',  vards  of  material,  the  placing  of 
about  240,000  cubic  yards  of  embankment, 
15  000  cubic  vards  of  riprap  and  paving. 
S.OOO  cubic  yards  of  eoncrele.  and  500.000 
pounds  of  reinforcing  steel,  and  other 
items  necessary  to  complete  the  work.  For 
particulars  address  the  I'uited  States  He- 
elamation  Service,  Washington.  D.  C.  or 
North  Yakima,  Wasli.  R  .\-  H.SLLlX'l- 
ER.    Secretary. 


PAVING. 

Red  Oak.  b.wa,  F.-b,  2.'<.  1911. 
.Sealed  i)roposals  for  aiiiiroximal  eh  six 
thousand  (6.000')  cubic  vauls  ol  grading; 
in  cut,  twenty-five  thnusaud  I'onr  liun- 
dred  and  eleven  1 25,411 1  yards,  l.ri.li 
block  paving,  three  llious:ind  tlirei-  Inni- 
dred  and  twelve  I3,;;i2i  \ards  of  rcm- 
crete  paving',  nine  thnusaiid  three  hun- 
dred and  sixty-eigiii  (!i.:;ilsi  feet  of  eurli 
and  gutter  and  six  liun<lre<l  (600)  feel  "t 
straight  curb,  will  be  received  by  the  City 
Clerk  of  the  City  of  Ibd  Oak,  Iowa,  up  to 
10  o'clock  a.  m..  r.n  the  151h  day  of 
March,  1911,  at  which  time  the  proposals 
received  will  be  opened  and  will  be  acted 
upon  at  S  o'clock  p.  m.  the  same  day. 
City  Council  reserves  the  right  to  reject 
any  or  all  bids.  Plans  and  specifications 
can  be  had  by  writing  the  C<ly  Clerk  of 
Red  Oak,  Iowa. 

i;ii.'H,\i:i  <  i;i  >i;];u'i's   I'lty  rink 


Proposal  Advertising 

in  Engineering-Contracting  pay.s. 
Its    news    to    the    contractor    we,st   of 
Pittsburg,  is  at  least  24  hours  fresher 
than  New  York  papers. 

$2.40  an  Inch 


OUR  CATALOG 

of  text-books  and  industrial  works  for 
schools,  colleges,  engineers,  architects, 
chemists,  etc.,  should  be  in  your  files. 

Send  for  it. 
JOHN   WILEY  &  SONS,  43  E.  I9th  St„ 


FINANCING  AN  ENTERPRIST 

Practical  two  vol.  w»rl;  by  Francis  Cooper  trll-^ 
int  bow  to  secure  capital  and  aucccssfully  pro. 
tnotc  a  business  enlerptisc.      Pfospectus  wri 
patents,    capitalization.   Incorporation,    Written 
(torn  15  yeata'promotinsejtpetience.  Thlr.le,], 
54J  pp.  $4  prepaij.    Citrular  on  tr.]ueM. 
Rotiald  Piess  Co..  229X  Btoaiiw 
N-w  V  .1, 


Engineers  will  find 
many  constructive 
and  timely  suggestions 
in  our  new  book 

SEWAGE 
DISPOSAL  WORKS 

Their  Design 
and  Construction 

f.-v 
ir.  t;.  Easdale.  N.  S.  E. 

Contents   of  Chapters: 

(i)  Screens,  (2)  Storm-water  Overflows. 
CO  Detritus  Tanks.  (4)  Tanks.  (S)  sluiit'i" 
Itlsposal.  (6)  Percol.atln!;  Filters.  17)  Atllii- 
riit  settllne  T.anks.  (S)  Sand  Filters.  <!)| 
I  .Mitai-t  Beds.  (10)  Capacity  ot  Percolatlnu- 
MlliTs  and  Contact  Beds,  (li)  .storm-water 
Irpatment.  (IL')  Measurlntt  .\pparatus 
(].'t)  Sterilization  of  Sewatre  .\ffluents. 

The  volume  is  liberally  illustrated  with  draw 
ings  and  photographs  of  tanks,  filters,  beds 
and  other  details  of  sewage  works,  including 
numerous  types  of  appliances  required  in  con- 
nection  with  same. 

Sent  Postpaid  on  Receipt  of    Priec.  ti  00. 

Spon  &  Chamberlain 

123  C,  E.  Liberty  St.,  NEW  YORK 


The  Journal 

OF 

Western  Society 

OF 

Engineers 


IS  a  high  grade  bi-monthly  illustrated 
magazine  of  about  one  hundred 
pages  in  each  number,  and  contains 
the  original  papers  of  engineering 
interest  that  have  been  presented  to 
the  society,  -with  the  discussion  of 
the  same.  These  papers  treat  of 
subjects  in  all  hnes  of  engineering, 
are  well  illustrated  and  should  be  of 
value  to  engineers,  chemists,  scien- 
tific and  business  men  everywhere. 

The  Subscription  Price 
is  $3.00  a  Year 

The  circulation  is  about  l.fiOO 
copies  of  each  issue,  six  times  a  year. 

The  Journal  is  a  valuable  advertising 
medium,  as  it  goes  all  over  the  world  and  to  a 
high  class  of  technical  readers.  Advertise- 
ments, if  of  interest  to  engineers,  may  be 
pubHshed  in  the  Journal. 

For  rates  or  other  information  concerning 
the  Journal  of  the  "Western  Society  of 
Engineers  address  or  call  upon  the  Secretary, 
173,S  Monadnock  Block,  Chicago. 


The  October  Number  Contains: 

CONTRACTORS'  PLANTS,  Types,  Layout*  and  Methods  of  Operation,  by  Frederick  E.  Field,  formerly 

Principal  Division  Engineer,  Bureau  of  Filtration,  City  of  Pittsbtirgh. 
FORMS  FOR  CONCRETE,  by  J.  D.  Stevenson,  formerly  Division  Engineer.  Bureau  of   Filtration. 

City  of  Pittsburgh. 
RECENT  RETAINING  WALL  PRACTICE,  CITY  OF  PITTSBURGH,  by  Charles  M.  Reppert,  Division 

Engineer,  Bureatt  of  (Construction,  D.  P,  W.,  City  of  Pittsburgh 

The  November  Issue  Contains: 

LOW  PRESSURE  TURBINES,  by  F.  E.  McKee,  Asst.  Mgr.,  Shaw  Electric  Crane  Co.,  Muskegon,  Mich. 
MATERIAL  ECONOMICS,  by  T.  D.  Lynch,  Research  Engineer.  'Westinghouse  Electric  &  Mfg.  Co., 
East  Pittsburgh 

The  December  Issue  Will  Contain: 

PRESERVATION  OF  STRUCTURAL  TIMBERS  FROM  DECAY,  by  C  P.  \Vinslow,  Engineer  in  U.  S 

Forestry  Service,  Madison,  Wis 
Is  combined  with  extensive  discussion  and  is  illustrated  with '20  cuts. 

Proceedings 

THE  ENGINEERS'  SOCIETY  OF  WESTERN  PENNSYLVANIA 


.50  cents  per  copy. 
ELMER  K.   HILES,  Secretary 


$5.00  per  year, 
2511   Oliver  Building,  PITTSBURGH 


The  Costa  Rica  Volcanoes  and  the  Earthquakes  of  April  13 
and  May  4,  1910 

Bv  T    .\     |.\c.c..\k,    It'  H.istciii   Si.cietv  (if  Civil   Engineers. 

Earthquake  Effects  on  Structures  at  Cartago,  Costa  Rica 

Bv  C.   -M.   MH)H-iikii  Bii-.ton   Society  of  Civil  Engineers. 

Annual  Address 

Bv  W.    B.   Grkgokv.  I.oiiisi.iiKi    En,i,'incering  Society. 

The  Gas  Engineer  and  the  Gas  Industry 

Bv  R.  S.  Feurt.\ii(i.  Civil   Engineers'  Society  of  St.  Paul 

Discussion  of  Paper,  "Methods  and  Costs  of  Construction  of  the  Slow 
Sand  Purification  Works  for  the  New  Springfield,  Mass.  Water  Supply" 

Discussion  of  Paper,  "Manganese  Steel" 
JOURNAL  OF  THE  ASSOCIATION  OF  ENGINEERING  SOCIETIES,  FEBRUARY,  1911 

30   cents   per  copy.  $3,00   per  annum. 

FRED   BROOKS,  Secretary,  31    Milk  Street,   BOSTON,   MASS. 
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31  New  and  Standard  Books 

Send  for  Complete  Catalog  of  the  Following  Books: 

Handbook  of  Cost  Data.     SECOND  EDITION. 

liv  llalboit  1'.  lailettc,  M.  Am.  Soc.  C.  E..  Managing  Editor  of 
■Engineering-Contracting."  Tlie  1910  edition  of  tills  book  con- 
tains nearly   I.SHIO   paces.     Postpaid.   $5.00. 

Diagrams  for  Designing  Reinforced  Concrete  Structures. 

Including  Diagrams  for  Reactions  and  Strengths  ot  Steel  Beams, 
by  G.  F.  Dodge,  M.  West.  Soc.  Engrs.  13  X  l&M  inches;  104 
pages.     Postpaid.  $4.00. 

Cost  of  Electric  Transmission  Lines. 

(Hoth  Conduits  and   Pole  Lines.) 
The  title  of  this   book,   by  Clarence  Mayer,   is  "Telephone  Con- 
struction-Methods and  Cost,"  which  is  somewhat  a  misnomer  in 
that   it   does   not   indicate   its   wide  scope.     It   Is   G  X  9   ins.;   300 
paaes.     Postpaid.  $4.00. 

Engineers'  Pocketbook  of  Reinforced  Concrete. 

Kv  E.  l.ee  Heidenroich.  ".Mr.  Hoidenreich's  pocketbook  is  near- 
er the  ideal  than  any  on  the  same  subject  heretofore  published." 
—Engineerings  Xews.  Jan.  14.  1909.  Leather;  4^4  X6%  ins.;  374 
pages.     Postpaid.  $3.00. 

The  Reinforced  Concrete  Pocketbook. 

By  L.  J.  Mensch.  M.  Am.  Soc.  C.  E.  A  book  by  an  experienced 
engineer  and  sticcessful  contractor.  Leather;  4Vi  X  6'^  ins.;  21G 
pages.      Postpaid,   $4.00. 

Concrete   Bridges  and   Culverts. 

(Both  Railway  and  Highway.) 
By    H.    Grattan    Tyrrell.      Leather;      ihi:  X  &%    ins.;    272    pages. 
Postpaid.  $3.00. 

Tables  for  Structural   Engineers. 

By  Edward  Godfrey.  Leather;  4  X  6Vi  ins.;  21S  pages.  Post- 
paid.  $2.50. 

Solid  Bitumens. 

Their  Physical  and  Chemical  Properties  and  Chemical  Analysis, 
by  S.  F'    Peckhara.     Cloth;    6X9  ins.;  330  pages.     Postpaid.  $5.00. 

Graphic  Statics. 

By  Charles  W.  Malcolm.  This  book  has  been  adopted  as  a  text- 
book by  ,a  large  number  of  engineering  colleges.  Cloth;  6X9 
ins.;   330   pages.     Postpaid.   $3.00. 

Cost    Keeping    and    Management    Engineering. 

By  Halbert  F.  Gillette  and  Richard  T.  Dana.  Cloth;  6X9  ins.; 
360  pages.     Postpaid.   $3.50. 

Theory  and   Design  of  Reinforced  Concrete  Arches. 

By  Aryid  Reuterdahl.  Chief  of  Bridge  Dept.,  City  ot  Spokane. 
Cloth;     6X9   ins.:    132   pages.      Postpaid,    $2.00. 

Railroad   Location   Surveys  and   Estimates. 

By  F.  Lavis.  M.  Am.  Soc.  C.  E.  Cloth;  6X9  ins.;  270  pages. 
Postpaid.   $3.00. 

The  Trackmen's   Helper, 

By  J.  Kindelan.     Cloth;  5Vi  X  "1/4  ins.; 

Practical   Switchwork, 

By  D.  H.  Loyell.    Cloth;  4Vi  X  61,4  Ins.; 

Maintenance   of   Way   Standards. 

By  F.  A.  Smith.    Cloth;  u',™  X  7%  ins. 

Racl»/ay   Curves. 

By  F.   A.   Smith.     Cloth;   4  X  6',4  ins.;   50  pages. 

Standard   Turnouts. 

By  F.  A.  Smith.  Leather;  414  X  7=4  ins.;  41  pages. 

Engineering  Work  in  Towns  and  Cities. 

By  Ernest  McCullougii.  Cloth;  6X9  ins.;  510  pages.  Post- 
paid.  S3. 00. 

Tables   of   Squares   and    Logarithms. 

By  G.  D.  Inskip.  Give  Hye  place  squares  and  logs  of  feet,  inches 
and  32ds  of  inches  from  zero  to  100  ft.  Logs  of  numbers  to 
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PntrinPArino-  -  Cnnirariina       '"  ■""."I'"  f '-■"o'l.  "t  ii„s  issue  wu  publish 

CngincCrill^  -  VUIIiraCllII^  tun    amflcs    tlescnbms    -iinplc    machines    for 

A  \\VekiyM.tho,isandCosf  Journal  '^'^''"S    'Irani    tile.      These    .niiclcs    both    argue 

for  Civil    Engineers   and  Contractors.  ihe     necessity    of     standard    specifications    and 

Published  every  Wednesday  by  tests   and   One  of   them  gives  a   draft  of  a  pro- 

THE  MYRON  C.CLARK  PUBLISHING  CO.  I"'"??!    specification.      The    move    for   standard 

nrr  T-.       1-         c-  ^1  ■  specifications  has  gone  much  further  than  this. 

35o  Dearborn  Street,  Chicago  I  1,^.   American   Society   for   Testing  Materials 

Telephone  Harrison  6198  |,.,^  authorized  the  appoinliim  of  a  special  com- 

New  York  Office:  13-21  Park  Row  ,„j„^.^,   ,„   j,,,,,,^,   ^\^^   subject  'thoroughly  and   to 

Telephone  r.6i3  Cortlandt ,.^.|,^.^^j    ^    ,^,j    -„f    specifications    au.l     tests    for 

HALBERT  P.  GILLETTE "j  ilrain    tile.      This    committee    may    be   expected 

CHAS.  S,  HILL 1  ,,,    follow   the    general   practice   of   the   society 

9,-  T-  M^^^.-^Ymt^ t  Editors  ]  ,,-,  .p^k  the  co-operation  of  other  societies 

H.  B.  KIRK.LAND    .  ■  ,    „'        r     ,  ...  i 

T  E  MURPHY  J  "'    e'iS'ii<.'i^rs   and   manulactnrcrs  in   its   work. 

MYRON  C.  CLARK  '.'.'.'. '. '. '. '. '. '. '. '.    '. '. '. '. '. '. '  Publisher  I'liis  co-operation  should  be  afforded  and  both 

F.  P-  BURT Manager  lilc  makers  and  drainage  engineers  should  see 

=^=^=^=^^^^=^=^^=^;=^:^^===  ihat  the  personnel  of  the  committees  by  •.vhich 

SUBSCRIPTION    RATES    (Payable   in   Advance).—  their  societies  arc  represcnteil  shall  be  of  their 

$2.00  a  year  (52  issues)  in  United  States,  Cuba,  Mex-  i       , 

ico,    Alaska,   Hawaii,   Guam,    Porto  Rico,     Philippine  '"";'     '        ' 

Islands    Republic  of  Panama,  Canal  Zone  and  Island  It    has    been    our    purpose    to    draw    no    com- 

of  Tuiuila.  ]iarison  here  between  cement  and  cl;iy  lile  for 

$3.00  a  year  (62  issues)  to  Dominion  of  Canada.  drainage,    hut    recognition    of    the    rivalry    be- 

$4.00  a  year  (e2  issues  to  all  otlier  countries.  iween   the   two   materials   is   necessary,    for   it 

Remittance  by  Draft,  Post  Office  or  Express  Money  presents    one    of    the    Strongest    of    arguments 

.  „^ff.'2'.^,„,,._   uji-rr-c       ,  ,■     ■  'or    standard    tests.      Cement    drain    tile   liave 

ADVERTlSI^G   RATES  sent  on  apphcat,on.  ^.,^,^^^,    ^^^,„    j,^f„    j,,^    p^Id    only    witliin    a     few 

Entered  as  second-class   matter.   April   17.   1907.  at  the  vcars.       Their    advent     has     resulted     ill     trade 

Post  Office  at  Chicago.   Illinois,  under  act  of  March  rivalry    which    has    not    only     been     unusually 

'  keen   but   which  has  been  to  a  degree   vicious 

■  with  misrepresentation.    The  outcome  has  been 

CONTENTS  ''''"  ''^''  purchaser  has  bought  one  or  the  other 

1  E.  i'l   1  iJ  .  \i\nd   of   tile   on   salesmen's   arguments   or   has 

=^^^^^^=^^=^^^^^^^=^^==^^=^=^^=  siiiHily   followed  tradition  and  chosen  the  nia- 

EE)ITORl\L  SECTION'-  terial   familiar  to  him.     He  has  bad  no  guar- 

Standar'd  Tests  tor  Drain  Tile 29.-,  ^ntce  that   the  material   he  chose   was  the  bet 

Deep  Pneumatic  Caisson  Foundations Jti.",  ter    ot    the    two   or    even    that   he    got    .a    good 

Costs   o(   Reinforced   Concrete   Street    Lanip_^^  _  quality    of    tile    of    the    chosen    maferi.al.      Thi^ 

cov^°rftfs'f-ctioiv'- """  S>i:"-antee    will    come    with    the    gciu'ral    adop- 

CONCRETE  SECTION.  ,1,,^^  ,.,,-  ^  ^^njard  specification. 

Eum   ...   ?;.^.'"*^...^.^".       ..."'.■'■   .''ssfi  As    the    newer    material,    with    its    success   to 

Belt  Conveyor  Plants  for  Handlins  Concrete  demonstrate,    cement    tile    has     everything    to 

Materials   296  „ai„  ],v  the  adoption  of  standard  tests.     Thi-- 

'^HousiFlooT.'f..'^;'?I^'!"!^..^.:'^!:""..^°";^!29T  1"'""   i'-  "■^•'1  stated  in  a  recent  discussion  be- 

Conditions  Affect'ing  Vhe'ciioice  \')t'  Typeot'" '  fore  ,i  leading  association  of  cemeiu   lile  man 

Highway       Bridges— The     Economics     of^  _  ufacturers  as   follows: 

Concrete     J9,  .\(.eordine    to    the    best    availnhl.^    iiilcu  iikH  icn 

EARTH  ANO  ROCK  SECTION:  .vnoMiiii„     ^" 

,.»,.,,„  ,    T-,  ■    ■         •  ihere  were  made  last  year  in   tins  i-ouiiliy  suiiir 

Tile    Boom    Method    of    Tunnel    Driving    in  ,.,  „„,,,,,  .    ,.i       ,n  ■  i    i  ■        i„„ 

Loose  Ground  . f 299  I24.finu.noii    cement    tile.    12-in.    mikI    less    m    size. 

Relative     Economy    of'  Deep    aiid'   Shallow"'  valued    at    approximately    $-l.non.OOn.       Certainly 

Holes  in  Driving  Tunnel  Headings 29'!  ^|,g  expenditure  of  this  sum  annually  justifies  the 

"uon  'tfflciency"of  T°raet".';"Ei^g1nes':'"^:.nn  user  in  insisting  upon  some  guarantee  of  a  .sat- 
ROADS  AND  STREETS  SECTION-  isfactory   quality.     The  general  practice  of  pur- 
Methods  and   Costs  of  Constructing  an   As-  '-Hasing    cement    drain    tile    on    a    specification 
phalt   Street    with    Concrete   Walks.    Curb  would    benefit    the   manufacturer   who   turns   out 
and  Lamp   Posts    3ni  ;,     iji-st-fiass    product    and    free    him    from     the 

^N.'b°^.'^'^"'.'^."'"!'.''^.*^'^!"..'''..^'.'!'^."'.'?'°":302  »"J"^'    reflection    which    the    inferior    product    of 

Gravel  Road  Building  in'Michigan!!! ..!.!!  ..3n3  the    unscrupulous    or    unqualified    manufacturer 

Maintenance  of  Earth  and  Gravel  Roads  in  throws  upon   his  business      It  would  relieve  the 

New   York  State  by  Road  Honing .30.-,  ^„..,inage  engineer  of  a  lot  of  responsibility,   be- 

WATER-WORKS  AND  SEWER  SECTION:  ^.^^,^^   ^1,^   ^^^,i,^.    ^j   j,^^    t„,   ^^^.^    „,„    „,    ,eft 

-'  .%^^rcSs^roi^^lr.llT.'..  °'?"."'r!'.  .':"':307  ">  >-  .l-^sment.-  but  would  be  a  matter  of  sat- 

Cost     of    Laying    Cast     Iron    Pipe    for    the  isfying    certain     definite     requirements.       .X     set 

Water-Works  of  Monterey.  Mexico .307  standard  of  quality  for  cement  drain    tile   would 

'■peoHa\?ite^Co.';^w!m!   r'T,rse"u^ss?in' of  '-'"-    "-    f-'-"-    '»    «    "->—    -"'    '-'V; 

Rate  Making  and  ot  Reasonable  Rates SON  nothing  upon  which  the  other  tile  interests  coiilrl 

DRAINAGE  AND  IRRIGATION  SECTION:  base  their  claim,  that  cement  tile  is  ii,>l  adapted 

The    Proposed    Drainage    Canal    and    Levee  for  draina.ge  purposes. 

Work  for  the  Protection  ot  East  St.  Louis  

from  Floods   312 

A    Portable   Testing     Machine     for     Making  Dpon    Pnpiimatir    Paictsnn    Foundations 

Field  Tests  of  Cement  Drain   Tile 313  ^eep    t'neumatlC   (...aiSSOn    r  ounaaiionb. 

Standard    Tests    of   Drain    Tile    and    Sewer ^  W^.    coinmenled    last    week    ,>n    the    exceed- 

RAII 'way  'section': '"  '"Slv  deep  caisson  work  acconiplisbed  in  bttild 

Methods    and    Cost    of    Constructing    Piers  nig   one   of  the  pier   fouiuLitioiis    fiu    the   new 

and    Foundations    for    the    Chicago,    Mil-  .Mississippi   Bridge  being  built  across  tile  Mis 

waukee&      Puget      Sound      Ry.      Bridge  ,issippi  at   St.  Louis.     Our  comparison  of  this 

Records'  Of  TiSteT  Ties?'"",  i  l '. ', ',  1 1 ::::::  •.■319       >■■  umdation   with   other  deep  pneumatic  caisson 

letters  to  the  EDITORS 321        foundations    was    based    on    figures    of    depths 

PERSONALS    32l'  given    in   an   article   by   the   engineer    in    direct 

'"'-\TALOGS    32:;  ^-harge  of  the   work.     We  arc   now    inforiued 

—  =^ —  that  the  depth  of  108.(i7  ft.,  noted,  was  llie 
c^ ,.,,,  rr .„  r„_  Tk„^;„  'r.-i^  depth  from  surface  to  bed  rock  and  not  tin- 
Standard     Tests     for     Dram    Tile.  ,,^.|^,|^    ,,,-   j^.n^ersion.     winch      was     somewhat 

It   is  accepted   engineering  practice  that  con  greater.     The   facts  are   given   as    follows   in   a 

^truction    materials    should    be    purchased    on  letter    from   Mr.   S.   W.    P,owen,   ilu-   :iuthor   of 

>pecificatioiis.      .\    notable    exception     to     this  the   article  mentioned : 

practice    is    the    purchase    of    clay    or    cement  i  would  say  that   tin-  dc-pih  of  ios.117  ft.   was 

drain   tile.     This  material,  like  all  others  used        t',-om   bedrock   to   the   surface   of   ilie   ground   on 

in  construction,  is  sometimes  poorly  made.  which  the  caisson  was  started.  The  ground  at 
Much  poor  quality  drain  tile  has  been  and  is  this  point  was  .Tfterwanl  submerged  by  a  rise  of 
Mill   1)cing  used.     It   must  continue  to  be  used        th,-  i-ivii.   w-hii  h  i-ompelled  He-  men  to  leave  tli,- 

until  some  means  are  adopted  which  will  en-  :,i,-  i-hainliei.  Tlie  innuersion  or  distance  from 
.ilde  the  user  readily  to  determine  it  and  to  the  c-utting  (.-dge  to  the  water  surface  when 
throw  it  aside.  Such  means  arc  provided  iiip  hist  gang  left  the  air  <  hamber  was  113. .',  ft.. 
■  iiily  by  purchase  of  drain  tile  on  specifications  ihe  .-aleul.-ited  irressur,'  ftn-  this  immersion  being 
<  mbodying  tests    for   quality.  19.2  lbs.   pt-r  sq.   in.     T!.'-   pressure  as  registered 
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Ml  ihi-  iHiui|is  -was  about  2  Mis.  niui,-  than  this. 
L'nder  this  pressure  the  men  worked  2  hours 
per  day.  1  hour  on  and  '>  hours  off.  the  actual 
time  in  the  working  chamber  being  about  .'iO 
minutes.  The  elevation  ot  the  bed  rock  on 
which  Pier  IV  is  founded  is  70.S  ft.  Bridge 
Datum,  which  is  2.2  ft.  lower  than  the  deepest 
pier  of  the  Eads  Bridge. 

ll  would  apjiear  from  the  above  figures  that 
the  fiuindatimi  referred  to  is  prob.-ibly  the 
deepest    iiiieumatic    foundation    ever    built. 


Costs    of    Reinforced    Concrete    Street 
Lamp  Posts. 

We  publi.sh  in  another  c.,liiiiiii  of  this 
l-^slu■  the  itemized  cost  of  43  concrete  street 
1,-inip  posts  erected  in  Lincoln  Park.  Chi- 
cago. The  very  tidy  sum  of  $165  each 
given  as  the  cost  of  these  posts  will  be  re- 
nuirked.  Lest  it  also  should  be  misleading 
II  will  be  noticed  that  this  $165  includes  not 
lUily  the  cost  of  the  posts  themselves  and 
of  their  erection,  wiring  and  lamp  eciuip- 
inent,  but  also  the  cost  of  the  conduit 
transmission  line  along  the  street  from 
lamp  to  lamp.  We  are  also  told  that  the 
wcu-k  of  installation  was  performed  under 
conditions  which  made  the  labor  costs  un- 
usually high.  The  prices  paid  f<;,r  materi- 
:ils  were  obviously  high. 

The  item  of  general  interest  is  the  cost  of 
the  posts,  for.  obviously,  the  latjip  equip- 
nieiii.  transmission  line  work.  etc..  may  be 
of  :iny  character  and  cost  cliosen  and  will 
be  closely  the  same  whether  concrete  or 
ireui  posts  be  used.  The  parts  referred  to 
above  cost  $12  each  cash  and  furnished 
ready  for  erection.  The  illustration  shows 
the  above  grcnind  portion  of  the  post  only; 
below  ground  there  is  an  extension  12 
niches  square  and  about  5  ft.  long.  The 
reinforcement  consists  of  four  corner  bars 
^t.-irting  just  below  the  grill,  which  sets 
over  the  post  top  and  reaching  nearly  to 
the  bottom  of  the  base,  and  of  four  other 
l);ii-s  which  extend  up  the  base  and  sw-ing 
outward   to   curve   up   into   the   ribs    forming 


Ihe    fool    of    the    shaft. 


The 


-in.   gas   pipe 


which  runs  the  full  length  of  the  post  at 
lile  center  is  further  reinfi,rcemeiit.  The 
curved  ribs  at  the  bottom  and  the  entire 
outer  shell  of  the  shaft  are  of  rich  crushed 
granite  concrete  and  the  inner  core  and 
the  base  are  of  .gravel  concrete,  fn  mold- 
ing the  granite  concrete  is  placed  by  plas- 
tering the  inside  of  the  mold  with  a  trowel. 
,-ifter  which  the  reinforcement  is  placed  and 
the  cipre  concrete  tamped  in.  When  set. 
the  surface  of  the  shaft  is  finished  by  etch- 
ing with  :icid. 

We  have  been  s<jmewhat  particular  in  de- 
scribing the  p<Tst  construction,  because  it 
is  obviously  not  a  cheap  constructiiui.  As 
will  be  seen,  the  labor  cost  runs  nearly  $5 
per  post.  This  is  doubtless  due  largely  to 
the  requirement  of  an  outer  shell  of  special 
mixture  and  to  the  perfection  of  workman- 
ship demanded.  For  most  conditions  a 
much  cheaper  construction  would  serve, 
:ind  we  believe  that  generally  lower  costs 
would   be  possible  tbrouglir>ut. 

ll  will  hi  noted  that  the  cost  of  $12  given 
is  simply  the  cost  at  the  luolding  yard.  The 
figures  which  we  publish  do  not  permit  of 
giving  the  cost  of  transportation  and  erec- 
tion. .-\s  the  posts  weigh  a  full  ton.  trans- 
portation will  obviously  be  a  considerable 
item  .iiid  so  will  be  erection. 

In  connecti<Mi  with  the  above  work  note 
in:iy  be  made  of  some  similar  costs  of  con- 
crete lamp  posts  or  rather  arc  light  iioles 
constructed  for  the  Sault  Stc.  Marie  canal.* 
These  poles  were  11  ins.  square  at  the  bot- 
tom, 6  ins.  square  at  the  top  and  .'5  ft.  long 
with  champered  corners.  The  reinforce- 
ment consisted  of  12  longitudiu.il  rods  and 
a  Xli  in.  gas  pipe  was  molded  in  the  center 
of  the  pole.  The  concrete  was  mixed  \% 
bbls.  of  cement.  7  cu.  ft.  river  sand  and  14 
cu.  ft  1-in.  crushed  limestone  :ind  was  fin- 
ished by  scouring  with  a  sandstone  i>r  car- 
borundum brick.  The  contents  rd'  the  pole 
were    15   cu.    ft.      'J'lie    cost    i-acli    for   42   of 


■ei  ini;    X'-u  s.    March    2, 
of  Republication   Reserved. 
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these  poles  liiiislicd  ai  llic  yard  was  $,^6.47. 
To  erect  each  pole  with  soiiieihing  like  a 
cubic  yard  of  concrclo  around  its  base  cost 
$24.11.  This  does  not  include  transporta- 
tion, which  was.  high  and  which  cost  $3.6.^ 
per  pole.  Wiring  and  fitting  cost  $25.67 
more  per  pole,  niakini;-  the  total  cost  in 
place  $89.88  per  pole. 


Work  has  been  started  on  the  construction 
of  the  big  pier  of  the  Ontario  Exploration  Co. 
at  Kingston,  Ontario,  Can.  The  company  is 
anxious  to  have  the  pier  completed  as  early 
in  the  season  of  navigatinn  as  possible,  so 
that  ore  from  the  Wilbur  mines  may  bo 
shipped.  Advantage  is  being  taken  of  the 
ice   to   begin   the   work. 


Reductiori  in  Pullman  Charges. —  In  ac- 
cordance with  an  order  issued  by  the  New- 
York  Public  Service  Commission,  the  Pull- 
man Company  has  revised  its  tariff  of  sleep- 
ing car  charges  within  the  state  of  New 
York.  Where  the  lower  berth  rate  is  $1.50, 
the  rate  for  the  upper  berth  between  llio 
same  points  will  be  $1.25.  Where  the  lower 
berth  rate  is  $1.75  or  more,  the  rate  for 
the  upper  berth  between  the  same  points 
will  be  80  per  cent  of  that  for  the  lower 
berth.  No  change  is  to  be  made  in  the 
pric«  for  lower  berths  unless  such  change 
is  in  the  nature  of  a  reduction  from  the 
rate  now  in  force.  The  result  of  this  order 
reduces  the  charge  for  upper  berths  foni 
$1.50  to  $1.25,  from  $2.00  to  $1.60.  and 
from  $2,50  to  $2.00.  These  reductions  in 
rates  became  effective  Feb.  1. 


Protection  for  Workmen  m  the  Hoosac 
Tunnel. — Because  of  the  smoke  emitted 
by  locomotives  operating  through  the 
Hoosac  tunnel  of  the  Boston  &  Maine  R. 
R.,  the  workmen  who  are  installing  over- 
head equipment  for  electrical  operation 
work  in  the  tents  set  up  on  the  roofs  of 
c.^rs.  They  are  supplied  with  fresh  air  by 
compressors  taking  their  supply  from  a 
point  near  the  floor  of  the  tunnel.  The 
workmen  protect  themselves  with  large 
hats  and  wear  goggles;  and  before  going 
into  the  tunnel  they  rub  their  faces  with 
grease  paint.  The  conductor  in  charge  of 
the  train  maintains  constant  communica- 
tion by  telephone  with  the  train  despatch- 
er's  office  at   North   .^dams. 


CONCRETE    AND     REINFORCED    CONCRETE    SECTION 


Cost  of  Constructing  a  Small  Concrete 
Dam. 

The  accompanying  view  and  sketch  show  a 
concrete  dam  some  70  ft.  long  and  4  ft.  high 
built  at  East  Earl.  Pa.  The  sketch  shows  the 
essential  dimensions  and  it  will  be  noted  that 
the  concrete  structure  is  hollow,  is  divided  into 
compartments   by  interior  cross  walls  of  dry 


Lng  Contg  Section 

Fig.  1 — Plan  and  Section  of  Concrete  Dam. 

masonry  and  that  the  compartments  are  filled 
with     gravel.       The     concrete     used     was     a 

1  : 2%  :  5  mixture  plastered  with  a  1  :  1  mor- 
tar. The  amount  of  concrete  is  not  recorded 
but  estimating  from  the  sketch  and  from  the 
amount  of  concrete  used  it  was  about  40  cu. 
yds.  The  cost  of  the  dam,  which  was  built 
with  day  labor  by  the  owner,  Mr.  H.  L.  Bau- 
man.  is  given  by  him  as  follows: 

Item.  Cost. 

Hauling  gravel  (3  men  3  days  at  $1.75)...$  15.75 
Hauling  gravel  (2  men  and  team  1  day  at 

$3.00)      6.00 

Hauling  gravel  (2  men,  horse  and  cart,  3 

days  at  $2.25) 13.50 

Screening  sand  from  gravel  (1  man  3  days 

at    J1.75) 5.26 

Washing  gravel  (6  men  1  day  at  $1.75) 10.50 

Pump  and  pumpman  (1  day  at  $5) 5.00 

ColTerdam  (3  men  4  days  at  $1.75) 21.00 

Cofferdam   (2  men,  horse  and  cart.  2  days 

at    $2.25) 9.00 

Excavation   (6  men  2  days  at  $1.75) 21.00 

2.000  ft.   B.  M.  from  lumber  at  $20  per  M.  40.00 

Delivering     lumber 5.00 

Setting  forms  (2  men  2  day     at  $1.75) 7.00 

Placing  concrete  (7  men  3  days  at  $1.75)..  36.75 

2  hp.  gasoline  mixer  engine  3  days 3.00 

Removing    forms    and    clearing    away     (2 

men  1  day  at  $1.75) 3  50 

Plastering  (4  men  1  day     at  $1.75) 7.00 

Pump  20  hrs.  at  40  cts fl.OO 

Charges  on  borrowed  pump 7.50 

10  toils  Atlas  cement  at  $8  delivered 80.00 


Total    $304.75 

.■\   lO-hnur  day  was  worked. 


Belt    Conveyor    Plants    for    Handling 

Concrete    Materials."- 

A  concrete  plant  serving  large  bridge,  via- 
duct or   continuous   wall    work,    must    have   a 

•ESrtracts  from  a  paper  by  H.  M.  Ciydei-,  St. 
Loula,  Mo.,  before  the  National  Association  of 
Cement  Users. 


capacity  of  from  20  to  30  cu.  yds.  per -hour, 
so  that  one  man's  time  does  not  materially 
affect  the  concreting  cost,  say  not  more  than 
1  ct.  per  cu.  yd.  Therefore,  as  it  is  easy  to 
increase  the  handling  or  depositing  capacity 
by  adding  more  cars  or  more  chutes,  the  prob- 
lem usually  is,  how  to  handle  the  material  to 
the  mixer,  so  as  to  absolutely  maintain  the 
figured  or  theoretical  capacity  of  the  whole 
plant. 

Without  dwelling  on  the  faults  or  unrelia- 
bility or  wheelbarrows,  bucket  conveyors  or 
apparatus  which  hoists,  wagons,  or  small  cars, 
we  will  say  that  experience,  gained  from  the 
operation  of  three  comparatively  large  plants, 
shows  the  canvas  conveyor  belt  to  be  the  best 
and  most  flexible  method  for  bringing  mate- 
rials to  the  mixer  cheaply,  and  as  needed. 
(Understand  that  in  this  we  are  considering 
bridge  work,  not  buildings.)  Such  a  conveyor 
is  practically  fool-proof,  and  its  simple  ad- 
justments, together  with  the  greater  advantage 
of  being  able  to  increase  its  speed  (and  con- 
sequent capacity)  in  only  a  few  minutes'  time, 
make  it  almost  ideal. 

One  of  the  plants  referred  to  was  that  of 
the  Colorado  River  Bridge  at  Austin,  Tex, 
The  conveyor  consisted  of  a  main  belt,  about 
400  ft.  long,  in  a  fixed  position,  and  a  branch 
belt,  about  2.50  ft,  long,  pivoted  onto  the  main 
belt,  the  branch  belt  swinging  through  a  com- 


with  rotary  dumping  c;irs.  The  concrete  was 
transported  a  maximum  distance  of  about  800 
ft.  from  the  plant,  the  tracks  having  a  fall  of 
7  ins.  in  100  ft.,  which  is  sufficient.  This 
track  has  been  used  again  on  a  structure 
l.OliO   ft,  long,  with  the  plant  in  the  center. 


Water  Required  to  Reduce  Quicklime 

to  Paste  and  to  Cream. 

In  considering  the  matter  of  coating  sur- 
faces in  various  ways,  the  committee  on 
Treatment  of  Concrete  Surfaces  of  the  Na- 
tional Association  of  Cement  Users,  Mr.  L. 
C.  Wason  of  the  Aberthaw  Construction  Co., 
chairman,  had  conducted  a  series  of  experi- 
ments in  order  to  determine  the  relation  be- 
tween hydrated  lime  and  quicklime  in  Port- 
land cement  mortars  and  concrete,  a  series 
of  experiments  -were  conducted  upon  samples 
of  quicklime  obtained  from  local  dealers  in 
lime.  These  experiments  consisted  of  adding 
sufficient  water  to  weighted  quantities  of 
quicklime  to  produce  a  paste.  In  another 
series  of  experiments  sufficient  water  was 
added  to  slake  the  lime  and  reduce  it  to  the 
consistency  of  cream,  or  to  such  a  consist- 
ency that  when  a  stick  is  immersed  in  the 
lime,  then  withdrawn,  the  cream  will  drip 
from  the  end  of  the  stick.     This  seems  to  be 
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Pig.  2 — View  of  Concrete  Dam. 


plete  circle,  in  order  to  reach  the  necessary 
amount  of  material.  It  carried  gravel,  sand 
and  boulders  which  were  washed,  screened, 
crushed  and  deposited  in  their  proper  bins 
above  tlie  nii.xcr.  Eighteen  men  at  $1.-50  per 
day  loaded  onto  this  belt  the  raw  materials 
for  200  cu.  yds.  of  concrete  per  day.  The 
cement  was  carried  to  the  mi.xer  from  the 
shed  by  another  belt,  about   100   ft.  lon.g. 

To  handle  the  concrete  to  the  bridge  there 
was -a  double  track  tramway  above  the  arches. 


a  very  definite  consistency.  It  is  easily  de- 
termined and  seems  to  be  a  good  consistency 
for  the  purpose. 

It  was  found  that  the  amount  of  water  re- 
quired to  make  a  paste  varied  from  54  to  84 
gals,  of  water  per  barrel  of  quicklime  of  300 
lbs.  The  following  represent  tlie  variations 
on  eight  samples  of  lime  tested,  the  individual 
figures  running;  54,  59,  09,  71,  73,  73,  75  and 
84  gals,  of  water  per  barrel  of  lime.  It  is  ap- 
parent   from   the   .'ibove   that   five  samples  out 
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of  the  eight  require  between  ti!'  and  To  gals. 
per  barrel,  and  that  72  gals,  per  barrel  would 
■be  a  very  fair  average  for  these  five  samples. 

To  reduce  these  same  samples  to  cream  re- 
quired a  total  of  from  100  to  234  gals,  of 
water  per  barrel  of  lime,  the  individual  figures 
being  as  follows:  IdO,  13S,  149,  159,  161,  230, 
and  234.  It  is  interesting  to  note  that  the 
lime  which  required  the  least  water  to  make 
a  paste,  namely  54  gals.,  required  the  most 
water  to  reduce  the  lime  to  cream,  namely 
•234  gals. 

These  great  variations  in  quantities  of 
water  required  to  reduce  quicklime  to  a  paste 
or  cream  render  it  difficult  to  draw  a  speci- 
fication that  would  appl.\  to  any  lime.  ^  It 
would  seem  therefore  that  sucli  a  specification 
can  onlv  state  that  where  quicklime  is  used  in 
place  of  hydrated  lime  %  of  the  quantity  of 
■quicklime  shall  be  used.  This  is  on  the  basis 
that  100  lbs.  of  quicklime  will  produce  135  lbs. 
of  hvdrated  lime. 


Cost   of  Concrete    Arch    and    I-Beam 
Cost  of  Power  House  Floor. 

The  following  is  the  itemi/cd  account  of 
the  cost  of  a  floor  built  in  ;i  iiowcr  house  in 
Lincoln  Park,  Chicago,  in   looii. 

The   floor   was   20x25    ft,    in    .irea    and    was 


tion  requires  a  higher  <li:jr.-e  of  skill  and  is 
always  attended  with  mo-c  difficulty  and  a 
greater  element  of  risk  tin-  necessity  of  going 
carefully  is  evident.  With  l!n-  aim  of  affording 
some  assistance  to  municipal  councillors  and 
bridge  commissioners  who  have  the  general 
<Iircction  of  the  bridge  work  in  their  munici- 
palities, the  speaker  jiroposo  to  discuss  brief- 
ly the  various  conditions  ali'octing  the  charac- 
ter of  the  investment  of  public  money  in  high- 
way bridges.  Some  typical  cases  with  which 
the  municipal  brid.ge  commissioner  has  fre- 
quently to  deal  with  will  be  piven  special  con- 
sideration. 

Bridge  projects  .generally  involve  a  consid- 
eration   of    the    following    questions: 

(1)  The  availability  of  funds  for  the  proj- 
ect in  hand. 

(2)  The  relative  first  costs  of  various  types 
of  bridges  for  the  situation  in  mind. 

(3)  Probable  future  changes  in  the  traffic 
requirements  of  the  bridge. 

(4)  The  relative  length  of  life  of  various 
classes  of  bridges. 

(5)  Relative  maintenance  charges  on  va- 
rious  types   of   bridges. 

(6)  The  provision  of  a  structure  of  pleas- 
ing appearance  as  well  as  one  possessing 
strength   and  permanence. 


Concrete  Arch  and  I-Beam  Floor. 


made  of  10-in.  I-beams,  spaced  5  ft.  on  cen- 
ters. The  concrete  was  11  ins.  thick  at  the 
beams  and  was  arched  between  the  beams^  so 
that  the  thickness  of  the  concrete  was  5  ins. 
at  the  crown  of  the  arch.  The  area  of  the 
floor  was  500  sq.  ft.,  but  a  stair  space  reduced 
the   area   of   concrete  placed   to   475   ft.     The 

costs  follow :  _ 

Per 

Labor:                                                 Totals.  .Sq.ft. 

2  days  engineering-  at  $3.70 $     7.40  $0.0156 

1  day  superintendent  at  $3.25 3.25  0.0069 

15  days  labor  at  $2 30.00  0.0631 

13V4  hrs.  finishers  at  28  cts 3.75  0.00.9 

«4  hrs.  carpenters  at  60  cts 38.40  O.OSOS 

4  hrs,  mason  2.50  O.OOpS 

Total    ?  S5.3i>  $0.1796 

Materials:  „„  .„  „.„. 

Lumber    5  2,5.00  $0.0526 

lO-in.    I-beams    iiO.OO  0.10o3 

171/,  bbls.  cement  at  $1.35 22.75  0.04(9 

10  cu.  vds.  gravel  at  $1.65 16.50  0.0347 

e  cu.  yds.  torpedo  sand  at  $1.35..  S.IO  O.OliO 

Total   $122.35     $0.2.575 

Grand   total    $207.65     $0.4371 

Conditons     Affecting    the    Choice    of 

Type  of  Highway  Bridges — -The 

Economics   of    Concrete.* 

The  dutv  of  the  municipality  with  respect 
to  its  bridges  is  in  effect  that  of  a  business 
corporation  which  is  called  upon  to  provide 
for  the  public  safe  and  perpetual  facilities 
for  the  passage  of  our  streams  at  a  reason- 
able annual  cost  to  its  shareholders,  in  this 
case,  the  public  themselves.  There  should  be 
the  same  cfifective  "management  as  character- 
izes a  high-class  private  enterprise,  and  not 
only  should  there  be  the  greatest  possible 
amount  of  return  realized  on  the  money  in- 
vested in  the  form  of  service  to  the  people,  but 
provision  should  be  made  for  adequately  meet- 
ing the  needs  of  those  who  will  make  use  of 
the  highways  in  the  future  as  well  as  at  the 
present. 

This  undertaking  on  the  part  of  a  munici- 
pality is  one  of  great  importance.  Many  con- 
ditions surround  the  problem  and  affect  the 
final  decision  as  to  the  type  of  structure  and 
the  manner  of  carrying  on  the  work,  and 
since  a  bridge  costs  many  times  more  than 
^     an  equal  length  of  roadway  and  its  construc- 

•From  an  address  delivered  before  the  Ontario 
<3ood  Roads  Association.  Toronto.  March  1.  1911. 
by  C.  R.  Young.  A.  M.  Can.  Soc.  C.  E..  of  Barber 
■&  Young.  Bridge  and  Structural  Engineers.  To- 
Q-onlo. 


Availability  of  Funds. — The  solution  of  any 
bridging  problem  must  always  be  largely  de- 
termined by  the  amount  of  money  available 
for  the  constructing  of  the  particular  bridge 
in  question.  In  a  sparsely-settled  and  unde- 
veloped region  where  the  municipal  revenues 
.■re  small,  but  where  certain  bridges  are  sorely 
needed,  or  even  in  an  urban  municipality 
where  extensive  work  must  be  undertaken  and 
but  little  money  is  available,  it  would  be  un- 
wise to  inconvenience  the  people  and  retard 
the  development  of  the  community  by  de- 
ferring the  construction  of  bridges  until  such 
time  as  permanent  structures  could  be  built. 
Sound  judgment  would  demand  the^  erection 
of  comparatively  cheap  bridges  to  last  for  a 
limited  term  of  years  and  then  be  replaced  by 
more  durable  structures.  An  illustration  of 
this  is  to  be  found  in  the  case  of  a  certain 
Canadian  city  where  a  long  and  high  viaduct 
is  required  for  the  proper  utilization  of  its 
railwav  facilities,  but  where  the  great  diffi- 
culty "of  financing  the  scheme  can  only  be 
ovei-come  bv  constructing  a  comparatively 
light  steel  bridge  with  a  wooden  floor  and 
then  rebuilding  and  strengthening  it  when  the 
people  have  come  to  appreciate  the  great  value 
of  the  service  rendered  and  can  no  longer 
do  without  it.  The  folly  of  saddling  a  com- 
munitv  with  an  expense  which  it  is  not  at 
present  in  a  position  to  bear  is  apparent  to  all, 
but  it  may  be  said  that  the  opposite  mistake 
of  constructing  light,  cheap  bridges  where 
permanent  ones  could  be  afforded  and  would 
prove  a  much  more  profitable  investment,  is 
only  too  common. 

Relative  First  Co:r<.s.— Naturally  the  ques- 
tion which  looms  up  largest  to  the  Roads  and 
Bridges  Committee  in  its  consideration  of  a 
given  project  is  the  amount  of  immediate  out- 
lay of  funds  required— that  is  the  first  cost. 
Unfortunatelv  this  element  of  the  investment 
is  often  the  onlv  one  given  any  consideration, 
:dthough  in  the  case  of  well-to-do  municipali- 
ties such  a  short-sighted  policy  is  obviously 
very  poor  business.  A  broad  view  of  the 
problem  would  disclose  some  featijres  of 
quite  as  great  importance  as  the  initial  ex- 
penditure. 

So  many  factors  en-  r  into  the  determina- 
tion of  the  relative  co--is  of  different  types  of 
liridges  that  it  is  impossible  to  state  figures 
which  can  be  used  fo:-  luy  other  set  of  con- 
ditions than  those  as-^':-Ted  in  preparing  such 
statements.      The   onlv    -rife    procedure    for    a 


municipality  to  follow  if  it  wishes  to  secure 
reliable  information  as  to  the  relative  costs 
of  different  types  of  bridges  for  a  given 
crossing  is  to  employ  an  engineer  who  is  able 
to  thoroughly  investigate  the  particular  situa- 
tion and  prepare  accurate  comparative  esti- 
mates of  cost,  taking  into  account  all  the  local 
conditions,  prices  of  material,  labor,  etc.  The 
following  observations  concerning  the  relative 
costs  of  different  types  of  highway  bridges 
for  Central  Ontario  may  prove  of  interest  for 
comparative  purposes  and  possibly^  of  some 
value  to  those  who  have  to  do  with  bridge 
work  in  other  portions  of  the  province  where 
similar  conditions  obtain. 

So  seldom  is  timber  now  used  for  highway 
bridge  construction  that  no  consideration  will 
be  given  to  its  use  for  entire  bridges,  but 
since  the  question  of  building  bridges  with 
timber  floors  instead  of  those  with  concrete 
floors  is  sometimes  brought  up,  a  few  words 
with  respect  to  the  latter  may  not  be  amiss. 

Bridges  with  timber  joists  and  flooring  arc, 
of  course,  only  practicable  for  comparatively 
light  floor  loads,  such  as  a  heavily-laden 
wagon  or  a  threshing  engine  of  7  or  8  tons 
weight.  For  10  and  15-ton  road  rollers  which 
weigh  when  carrying  their  full  supply  of  fuel 
and  water  about  llVi  and  16%  tons  respect- 
ively, a  wooden  floor  is  e.xpensive  to  con- 
struct and  maintain  since  the  wooden  joists 
must  be  placed  close  enough  together  to  make 
practically  a  solid  wooden  floor  from  12  to 
15  ins.  tiiick.  Assuming  traffic  light  enough 
to  warrant  the  consideration  of  a  bridge  with 
wooden  joists  and  floor  plank,  the  cost  of  the 
superstructures  (i.  e.  everything  above  the 
abutments  and  piers")  of  steel  bridges  with 
wooden  floors  would  be  from  50  to  60  per  cent 
of  the  cost  of  the  superstructures  of  steel 
bridges  with  concrete  floors.  It  should  be 
pointed  out,  however,  that  this  comparison  of 
cost  is  not  wholly  just  to  the  latter  type  pi 
bridge  for  the  reason  that  the  advantage  of  its 
employment  does  not  arise  for  such  light 
traffic."  A  small  additional  expenditure  would 
enable  it  to  accommodate  a  10-ton  or  a  15-ton 
roller,  whereas  the  bridge  with  a  wooden  floor 
could  be  made  to  carry  heavy  concentrated 
loads  only  at  considerable  expense.  If  the 
substructure,  or  abutments,  were  included  in 
this  comparison,  the  total  cost  of  complete 
steel  bridges  with  wooden  floors  and  concrete 
abutments  would  be  70  or  80  per  cent  of  the 
cost  of  similar  structures  with  concrete  floors. 
The  great  advantage  which  the  lighter  struc- 
ture possesses  in  first  cost  therefore  largely 
disappears  wdien  the  entire  bridge  is  taken 
into  consideration. 

A  comparison  of  the  first  costs  of  steel 
bridges  carrying  concrete  floors  and  all  con- 
crete bridges  is  of  interest,  but  it  should  be 
clearly  understood  again  that  these  observa- 
tions do  not  apply  to  situations  where  the 
local  conditions  and  unit  costs  are  materially 
different  from  those  in  mind  in  making  the 
comparison.  Since  concrete  is  a  material  pos- 
sessing a  high  compressive  resistance  and  is 
of  comparative  low  cost  in  most  parts  of 
Ontario,  it  is  to  be  expected  that  in  certain 
forms  of  structures  where  it  could  be  ex- 
tensively employed  to  take  compressive 
stresses'  it  might  reduce  the  cost  of  construc- 
tion below  that  holding  for  steel  bridge  work. 
The  structures  in  which  it  may,  in  general, 
be  economically  employed  are  viaduct  posts 
or  bents,  beam  or  girder  spans  and  arches. 
Thus,  in  the  design  for  the  bents  of  a  steel 
viaduct  with  the  roadway  on  an  average  48  ft. 
above  the  level  of  the  ground,  it  was  found 
by  the  speaker's  firm  that  the  steel  trusses 
could  be  supported  on  concrete  bents  for  70 
per  cent  of  the  cost  of  steel  bents.  Short 
girder  spans  can  frequently  be  constructed  of 
concrete  for  10  or  15  per  cent  less  than  of 
steel  with  concrete  floors,  especially  if  the 
deck  tvpe,  that  is,  where  the  girders  lie  wholly 
underneath  the  floor.  In  this  «ase  the  floor 
slab  performs  the  double  service  of  trans- 
ferring the  superimposed  load  to  the  main 
girders  and  of  acting  as  the  compression 
flange  for  these  girders.  On  account,  how- 
ever, of  the  fact  that  the  volume  of  concrete 
capable  of  carrying  a  given  load  weighs  over 
seven  times  as  much  as  the  volume  of  steel 
required    to    perform    the    same    service,    the 
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weight  of  girder  spans  becomes  very  great 
when  they  e.xceed  about  50  ft.  in  length  and 
they  can  no  longer  be  successfully  built  in 
competition  with  steel.  The  relative  costs  of 
steel  bridges  with  concrete  floors  and  con- 
crete arches  are  to  a  large  extent  determined 
by  the  character  of  the  foundation  materials 
encountered.  If  the  foundation  bed  is  of  soft 
clay  or  sand,  the  special  treatment  necessary 
before  an  arch  can  safely  be  built  will  gen- 
erally offset  any  advtnage  in  first  cost  which 
the  arch  might  have  over  a  steel  span.  .As- 
suming that  no  piling  is  necessary  in  either 
case,  however,  and  also  assuming  that  suffi- 
cient rise  is  available  for  an  arch,  the  latter 
form  of  structure  can  often  be  constructed  at 
no  greater  cost  than  a  steel  bridge  of  the 
same  capacity.  There  the  length  of  the  span 
much  exceeds  100  ft.,  the  advantage  in  first 
cost  is  generally  with  the  steel  structure, 
though  it  is  but  small  and  the  bidding  may 
often  result  in  a  lower  price  for  the  concrete 
bridge. 

Altered  Traflic  Reguirciiicnts. — The  growtli 
of  a  community  and  the  reaching  out  of  our 
towns  and  cities  into  the  country  will,  because 
of  tlie  increased  traffic  demands,  often  se- 
riously overtax  our  highway  bridges  unless 
they  have  been  built  for  the  future  as  well  as 
for  the  present.  While  heavier  road  rollers 
than  are  now  in  common  use  may  become  quite 
common,  the  loading  to  be  most  feared  in  the 
future  is  the  heavily-laden  motor  truck.  These 
vehicles  are  particularly  trying  on  the  floor 
system  of  a  bridge  because  of  the  large  por- 
tion of  the  load  which  is  concentrated  on  the 
rear  axle,  and  since  motor  vehicles  weighing 
when  loaded  anywhere  from  15  to  40  tons 
will  probably  be  in  common  use  within  a  few 
years,  it  is  seen  that  the  investment  of  the 
public  money  in  highway  bridges  should  be 
to  a  large  extent  governed  by  the  future  prob- 
able traffic  of  the  road.  A  form  of  structure 
which  is  well  suited  to  resist  these  increased 
concentrated  loadings  is  the  tarth-filled  con- 
crete or  masonry  arch.  The  kind  of  loading 
which  taxes  this  form  of  arch  most  severely 
is  a  uniformly  distributed  load  covering  either 
a  portion  of  the  structure  or  the  entire  bridge, 
depending  upon  the  part  of  the  ring  under 
consideration,  and  the  effect  of  a  10  or  15-ton 
roller  is  ordinarily  trifling  in  comparison  with 
that  of  the  uniform  load  of  100  lbs.  per  sq.  ft. 
generally  assumed  in  the  design  of  arch 
bridges  for  country  highway  traffic.  For  this 
reason,  most  well-constructed  spandrel-filled 
arches,  except  those  under  about  40  ft.  in 
span,  can  support  heavier  rollers  or  trucks 
than  are  in  common  use  at  the  present  hime. 
In  addition  to  the  growth  in  weight  of  the 
traffic,  there  is-  also  the  matter  of  the  in- 
creased width  of  roadway  and  the  provision 
of  sidewalks  which  may  be  required  in  the 
case  of  bridges  in  urban  localities  or  those 
which  from  the  growth  of  population  may 
become  town  or  city  bridges. 

Length  of  Life. — The  length  of  life  of  a 
bridge  may  be  determined  by  its  destruction 
by  accident  or  by  the  gradual  deterioration  or 
corrosion  of  the  material  and  the  loss  of 
rigidity  due  to  the  wear  and  the  breaking 
down  of  the  joints.  In  the  case  of  structures 
composed  wholly  or  partially  of  wood,  the 
liability  always  exists  of  either  total  or  par- 
tial destruction  by  fire.  Structures  of  all 
types  may  also  be  subjected  to  the  pressure 
and  scour  of  flood  waters,  and  the  undoubted 
ability  of  a  bridge  to  resist  such  action  con 
tributes  a  valuable  element  of  certainty  to 
the  investment.  In  soft  soils  the  use  of  piles, 
although  they  increase  the  cost  of  the  struc- 
ture considerably,  constitutes  a  justifiable  in- 
surance against  accident,  for  tlic  majority  of 
cases  'f  bridge  failures  due  to  floods  liave 
been  due  to  the  short-sighted  policy  of  at- 
tempting to  do  without  piling  where  is  was 
unquestionably  necessary.  .\n  all-concrete 
bridge  because  of  its  great  weight  possesses 
greater  immunity  from  destruction  by  floods 
than  a  steel  structure,  and  if  it  be  built  on 
proper  foundations  no  harm  is  at  all  likely 
to  result  from  flood  waters,  since  it  is  able 
to  resist  water  pressure  quite  as  effectively  as 
a  dam  of  the  same  height  with  an  opening 
through    it. 


The  lengiJi  of  life  of  timber  in  bridge  floors 
varies  greatly  with  the  traffic,  being  as  short 
as  a  year  or  two  in  the  case  of  city  bridges 
carrying  a  dense  traffic  and  as  much  as  seven 
or  eight  years  for  some  country  highway 
bridges  which  are  but  little  traveled  and  where 
the  floors  are  in  a  dry  condition  most  of 
the  time.  Probably  the  "average  term  of  life 
reached  by  floor  planking  and  wooden  joists 
in  highway  bridges  in  this  province  would  be 
about  five  years. 

.Some  steel  bridges  have  been  in  general  use 
only  15  or  20  years;  the  lengtli  of  life  of 
steel  when  exposed  to  the  elements  is  con- 
jectural, and  must  be  based  on  the  durability 
of  the  older  and  similar  material — wrought 
iron.  .\  number  of  fairly  old  iron  bridges 
are  in  existence  in  the  province,  and  give  evi- 
dence of  doing  duty  for  some  time  yet.  One 
of  these  is  the  Hunter  St.  bridge,  Peterbor- 
ough, built  in  1875,  and  two  others  built  in 
1877  across  tlie  Grand  River  at  Paris,  Onl. 
It  must  be  admitted,  however,  that  steel  is 
not  as  satisfactory  a  material  as  wrought 
iron  in  resisting  corrosion,  and  therefore  a 
shorter  life  under  service  is  to  be  expected 
of  it.  However,  since  wrought  iron  .bridges 
in  this  country  have  defied  the  elements  for 
from  30  to  40  years  with  no  very  serious  loss 
of  section,  it  seems  probable  that  steel  struc- 
tures, if  given  a  fair  degree  of  care  in  main- 
tenance, will  be  serviceable  for  a  period  of 
50  years. 

Concrete,  like  steel,  is  a  material  which 
lias  had  only  a  few  years  of  extensive  use 
in  this  coimtry  in  bridge  construction,  and 
its  length  of  life  is  also  a  matter  of  conjec- 
ture. In  other  lands,  plain  concrete  has  been 
employed  as  a  material  of  construction  in  im- 
portant works  for  upwards  of  2,000  years. 
In  ancient  Rome,  concrete  bridges  and  domes 
built  at  the  beginning  of  the  Christian.  Era 
are  still  standing,  but  little  impaired  by  time. 
Reinfnrccd  concrete  is  a  comparatively  new 
form  of  construction,  having  found  its  first 
employment  in  France  about  the  middle  of 
the  last  century.  The  first  bridge  constructed 
in  .\merica  of  reinforced  concrete  was  an 
arch  span  erected  in  Golden  Gate  Park,  San 
Francisco,  in  1880.  It  has  proved  eminently 
satisfactory,  and  many  thousands  of  the  same 
class  of  structures  have  followed  it.  It  may 
be  urged  that  since  this  structure  is  located 
in  a  less  trying  climate  than  ours,  its  length 
nf  life  is  no  guide  to  the  durability  of  a  sim- 
ilar structure  in  Canada,  but,  on  the  other 
hand,  we  have  ample  evidence  that  structures 
of  stone  masonry,  a  material  offering  greater 
opportunity  of  attack'  for  the  elements  than 
monolithic  concrete  have  been  in  existence 
tor  well  over  a  century  in  this  country.  It 
would  seem  reasonable,  therefore,  to  predict 
for  well-constructed  concrete  bridges  a  life 
I  if   at   least   a   hundred  years. 

Maintenance. — While  the  annual  outlay  for 
maintenance  may  not  in  any  case  be  very 
large,  this  element  is  a  very  important  one, 
for  the  total  expenditure  entailed  during  the 
lifetime  of  the  bridge  may  amount  to  as  much 
as  several  times  the  original  cost  of  the 
bridge. 

In  steel  bridges  carrying  wooden  floors,  a 
large  part  of  the  expense  of  maintenance 
arises  from  the  necessity  of  frequent  renewal 
of  the  floors.  On  the  basis  of  a  life  of  five 
years  and  assuming  that  the  cost  of  providing 
.Tnd  laying  limber  in  floors  is  $35  per  M.  the 
annual  outlay  on  this  account  would  be  from 
2%  to  6  per  cent  of  the  first  cost  of  the 
superstructure — that  is,  of  the  steel  work  and 
the  original  wooden  floor.  The  higher  charge 
is,  of  course,  for  short  spans  and  the  lower 
for  long  spans.  If  the  lifetime  of  the  bridge 
were  50  years,  the  expense  of  renewal  of 
the  timber  floors  for  that  period  would  in 
the  average  case  be  nearly  200  per  cent  of 
the  original  cost  of  the  superstructure,  as- 
suming the  price  of  timber  were  to  continue 
throughout  the  50  years  the  same  as  at 
present. 

The  painting  of  steel  structures  constitutes 
a  large  item  of  expense  to  the  municipality, 
unless  the  latter  is  willing  to  economize  in 
this  direction  and  meet  the  correspondingly 
heavy  expense  of  frequent  renewals.  Cli- 
matic conditions   and  the  proximity  to  towns 


and  cities  where  corrosive  gases  may  cone  in 
contact  with  the  metal  largely  determine  the. 
durability  of  preservative  coatings.  In  most 
cases  a  steel  bridge  requires  careful  painting 
every  three  or  four  years,  and  if  the  longer 
interval  is  adopted,  two  coats  should  be  ap- 
plied, preceded  by  a  thorough  brushing  and 
scraping  to  remove  all  rust  and  old  paint. 
On  tlie  assumption  that  steel  bridges  are 
painted  in  this  way  every  four  years,  the 
annual  cost  of  painting  would  be  from  2  to 
2%  per  cent  of  the  cost  of  the  superstructure 
for  bridges  with  wooden  floors  and  from  I'i 
to  2  per  cent  of  the  cost  of  the  superstruc- 
ture  for  bridges  with  concrete  floors. 

For  properly  constructed  all-concrcu 
bridges  there  should  be  no  maintenance 
charges  whatever  beyond  the  graveling  of  the 
roadway  over  such  bridges  as  carry  fills  and 
perhaps  the  re-caulking  of  expansion  joints 
at  long  intervals.  These  two  items  combined 
would  constitute  but  a  very  small  amount  of 
expense  per  annum,  probably  not  more  than 
0.5  per  cent   of  the   first  cost. 

.ippearancc. — But  little  attention  is  ordi- 
narily paid  to  the  matter  of  appearances  in 
highway  bridge  construction.  This  is  to  he 
regretted,  for  nowhere  is  there  a  better  oppor- 
tunity for  the  expression  of  good  taste  and 
the  exhibition  of  neatness  and  tidiness  in 
engineering  work.  A  bridge  is  generally  con- 
structed for  a  long  time  to  come,  and  because 
of  the  prominent  feature  which  it  forms  on 
the  highway,  an  effort  should  be  made  to 
make  each  bridge  at  least  a  good  example  of 
strong,  well-proportioned  and  well-finished 
construction.  It  must  be  remembered  also 
that  the  traffic  over  many  bridges  will  have 
increased  many  fold  before  their  natural  life 
has  expired,  and  in  building  some  attention 
should  be  given  to  the  appearance  which  the 
bridge  should  have  when  the  district  may 
have  become  much  more  populous  than  at 
present. 

Some  Typical  Cases  Considered. — Certain 
type  problems  from  the  investment  point  of 
view  frequently  arise  in  dealing  with  bridge 
projects,  and  a  consideration  of  a  few  of 
these  may  be  of  interest  in  illustrating  the 
general    principles   already   discussed. 

.A.  simple  problem  in  bridge  economics 
which  requires  consideration  in  fixing  the 
lengths  of  viaducts  is  the  determination  of 
the  points  where  the  earth  fill  should  end  and 
the  bridging  proper  should  begin.  Under  or- 
dinary cost  conditions  existing  in  Central  On- 
tario, the  first  costs  per  lineal  foot  of  earth 
fill  and  of  steel  highway  viaduct  coincide 
for  a  height  of  about  20  to  25  ft.  This  does 
not  mean  that  the  economy  of  employing 
earth  fill  ceases  when  this  depth  has  been 
reached,  however,  for  the  maintenance 
charges  on  an  earth  fill  are  limited  to  re- 
surfacing, while  on  a  steel  viaduct  they  would 
be  considerable,  as  has  already  been  pointed 
out.  Further,  the  life  of  an  earth  fill  is  per- 
petual, but  that  of  any  form  of  built  viaduct 
must  be  of  finite  duration  and  of  a  steel 
viaduct  probably  not  over  50  years.  The  limit 
of  economic  depth  for  an  earth  fill  is,  there- 
fore, not  20  or  25   ft.,  but  something  greater. 

The  relative  advantages  of  steel  superstruc- 
tures with  wooden  floors  and  with  concrete 
floors  are  often  the  subject  of  much  serious 
study  by  municipal  bridge  commissioners. 
Properly,  no  fair  comparison  can  be  made 
between  them,  since  the  structure  with  a 
concrete  floor  does  not  find  its  economical 
application  in  the  field  to  which  the  bridge 
with  the  wooden  floor  must  be  confined — 
light  country  highway  traffic.  If  a  steel  super- 
structure with  a  concrete  floor  were  there- 
fore designed  to  provide  for  only  the  6  or  ^- 
ton  concentrated  load  which  is  the  maximum 
loading  which  a  steel  bridge  with  a  wooden 
floor  will  ordinarily  accommodate,  it  would 
be  found  that  at  the  end  of  the  natural  life 
of  the  heavier  structure  it  might  have  cost 
as  much  as  the  lighter  structure  with  the 
wooden  floor.  Such  a  development  would 
happen,  in  general,  for  spans  of  about  li"'  ft 
in  length.  For  shorter  spans  tlie  lighter 
bridge  would  have  entailed  the  greater  ex- 
penditure in  first  cost  and  maintenance  at 
the      expiration      of      50     years,      but      for 
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spaiis^  over  lOu  ft.  the  inonelary  outlay 
woiilTl  1)6  greater  for  the  heavy  structure. 
Thi-  reason  for  this  somewhat  startling  fact 
is  that  while  the  cost  of  renewal  of  wooden 
floors  in  the  lighter  bridges  is  very  great,  the 
cost  of  painting  the  heavier  structure  is  much 
greater  tlian  for  the  light  structure,  because 
of  the  much  greater  tonnage  of  steel  in  the 
bridge    with   the   concrete   floor. 

Tliis  advantage  which  the  lighter  bridge 
possesses  for  spans  over  100  ft.  in  length  is, 
of  course,  only  of  importance  where  the 
bridge  will  never  be  required  to  accommodate 
rolling  loads  of  greater  wcitjht  than  a  heavily- 
laden  wagon  or  a  lighi  traction  engine. 
Should  it  be  necessary  to  provide  for  much 
heavier   loads    at   the   outset,   the   bridge   with 


the  wooden  floors  would  lo^e  any  advantage 
which  it  might  possess  when  employed  in  its 
own  particular  field. 

Within  the  last  few  years  the  economic  prob- 
lem in  liiffhway  bridge  work  which  lias  most 
frequently  presented  itself  for  solution  is  the 
question  whether  a  steel  bridge  with  a  con- 
crete floor  or  an  all-concrcti-  bridge  would  be 
the  better  investment  in  a  given  situation. 
From  what  has  been  said  already,  it  is  self- 
evident  that  where  the  physical  conditions  ex- 
isting at  the  bridge  site  will  permit  of  a  con- 
crete bridge  and  where  the  first  cost  is  at 
all  comparable  with  that  of  a  steel  structure 
with  a  concrete  floor,  the  fornu  r  is  the  much 
better  investment.  Because  of  die  almost 
ne,gligible   maintenance   eliargcs   .iml    the    inucli 


greater  life  of  the  concrete  structure,  the 
annual  cost  of  perpetually  providing  and 
maintaining  concrete  bridges  at  any  typical 
crossing,  assuming  a  life  of  100  years  for 
these  structures,  is  from  one-half  to  one- 
third  as  much  as  it  would  be  if  steel  bridges 
were  perpetually  employed  at  the  same  site. 
In  conclusion,  it  should  be  repeated  that 
the  determination  of  the  relative  advantages 
of  different  types  of  bridges  from  the  invest- 
ment point  of  view  can  only  be  correctly 
arrived  at  by  the  application  of  sound  tech- 
nical knowledge  and  clear  business  perception 
to  a  close  study  of  local  conditions,  and  the 
only  one  whose  qualifications  along  both  these 
lines  entitle  liim  to  deal  with  such  a  matter 
is    the   trained   engineer. 


EARTH        AND        ROCK        SECTION 


The  Boom  Method  of  Tunnel  Driving 
in  Loose  Ground. 

The  ordinary  method  of  advaiuiiig  a  drift 
in  soft  ground  is  by  the  poling  board  method. 
When  the  breast  will  not  stand,  two  settings 
of  the  breast  boards  are  required  for  advanc- 
ing the  distance  between  sets  of  timbers,  the 
first  setting  being  just  beyond  the  false  set 
and  the  second  setting  just  beyond  the  regu- 
lar set.  The  false  set  is  placed  under  the 
poling  boards  when  they  are  driven  half  way 
in.  They  may  all  be  driven  in  and  the  false 
set  erected  under  them  for  the  entire  width  of 


Relative  Economy  of  Deep  and  Shallow 
Holes  in  Driving  Tunnel  Head- 
ings. 

IIV    JOHN    I'.    K.\.\IS1  ^.'■ 

The  tunnel  under  discussion  is  jiarl  of  the 
work  under  a  contract  for  the  construction  of 
a  portion  of  the  New  York  A(|ueduct,  and  is 
a  trifle  over  a  mile  in  length,  Ix  ft.  P  ins.  high 
and  15  ft.  2  ins.  wide.  The  tunnel  was  driven 
to  the  C  line,  which  lay  eight  inches  inside  the 
B  line.  The  B  line  (the  limiting  pay  line  of 
excavation),   gave    lo.ii'   cu    \cls.    to   the    foot. 
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-hift  on  oiK-  da>  wa^  different  for  the  same 
shift  the  next  day. 

The  disadvantages  of  this  deep  hole  system 
were  as  follows:  (a  I  Having  no  working 
j-ehedule  the  men  were  inclined  to  lag;  (b) 
Drill  holes  were  so  deep  that  the  dynamite 
could  not  pull  to  the  bottom  of  them,  resulting 
in  a  loss  of  25%,  of  the  holes;  (c)  A  great 
amount  of  dynamite  was  used  in  trying  to  pull 
the  "cut" ;  sometimes  it  was  necessary  to  shoot 
the  "cut"  three  and  four  times  before  it  would 
come  away;  (d)  Many  lioles  and  much  time 
lost  because  of  the  longer  steel  sticking,  usu- 
ally after  hole  was  eight  feet. 

Hoping  to  overcome  these  faults  and  reduce 
the  ultimate  cost,  ue  experimented  with  dif- 
ferent depth  holes;  deci<ling  to  use  holes  of 
li  ft.  round  and  5  ft.  cut;  calling  it  the  shallow' 
hole  method.  We  were  able  with  this  change 
to  get  two  rounds  during  the  24  hours;  while 
before  we  could  get  only  one  and  a  portion  of 
.1  round.  We  now  had  a  working  schedule, 
and  the  men  performing  the  same  operations 
day  after  day,  became  very  efficient  and  more 
desirous  of  completing  the  work  that  fell  to 
their  shift.  They  drilled  ,1  hole  which  netted 
.1  maximum  yardage  per  foot  drilled  and  a 
minimum  of  holes  wasteil.  Note  in  the  tables 
that  the  reduction  of  feet  drilled  per  yard  was 
l"i%  per  cent,  and  that  the  reduction  of  feet 
of  holes  lost  a  yard  was  4(i  per  cent.  The 
.-mount  of  dynamite  was  cut  0.42  lbs.  a  yard. 
The  fact  that  we  reduced  the  final  cost  $0.60 
a  yard,  and  increased  the  yardage  11  per  cent, 
is  sufficient  proof  that  the  shallow  hole  is  more 
economical  than  the  deep  hole  in  driving  head- 
ings. 

The   great   .id\  .iiit.iges   in    li.iving   a    working 


Fig.    1 — Arrangement   of    Boom    in   Timbering   Through    Loose   Ground. 


the  drift,  depending  upon  the  firnmess  of  the 
ground. 

A  modification  of  this  method  which  elirni- 
nates  the  regular  false  set  has  been  used  with 
success  in  the  Comstock  mine  in  Nevada  and 
has  been  explained  by  Prof.  George  J.  Young 
in  the  Engineering  and  Mining  Journal.  In 
the  Comstock  modification  the  top  boards  are 
driven  one-half  their  length  and  the  loose 
ground  scraped  back  at  such  an  angle  as  to 
prevent  it  from  running  into  the  drift.  A 
"boom"  is  then  erected  in  the  center  of  the 
flrift.  It  is  simply  a  lever  (in  this  case  an 
^x.^-in.  timber  9  to  10  ft.  long),  resting  upon 
a  post  which  acts  as  a  fulcrum.  The  top  and 
upper  side  poling  boards  are  then  driven  for- 
ward to  their  full  length  and  the  upper  breast 
lioard  placed  in  position.  The  remaining  side 
boards  are  then  driven  successively  and  the 
face  boards  placed  in.  position.  On  the  com- 
pletion of  the  advance  the  next  regular  set  is 
placed.  A  single  setting  of  the  breast  boards 
thus  secures  an  advance  of  one  regular  set. 
Fig.  1  shows  the  method  of  rigging  the  boom 
and  Fig.  2  shows  a  still  further  modification 
which  is  suggested.  In  this  a  heavy  iron 
hanger  is  used  which  acts  as  a  fulcrum  and 
takes  the  place  of  the  post.  It  has  the  advan- 
tage of  giving  more  working  space  in  the 
breast. 


while  the  C  line  ran  six-tenths  of  a  \ard  le.ss 
The  rock  encountered  was  ver\-  liard  granite 
Gneiss,  the  strata  dipping  to  the  vonih  and 
west. 

Three  straight  line  compressors,  each  with 
a  capacity  of  1,100  cu.  ft.  of  free  air  a  minute, 
at  100  lbs.  pressure  and  112  R.  P.  M.  supplied 
sufficient  air  to  operate  two  batteries  of  seven 
:i%-in.  drills,  located  in  two  working  faces; 
four  drills  on  columns  in  the  heading  and 
three  on  tripods  on  the  bench. 

.At  first  the  deep  hole  method  was  u.sed  in 
driving  the  heading.  We  drilled  19  holes,  IM 
ft.  deep  for  the  "dry,"  "side."  and  "break- 
down" holes,  and  six  holes  9  ft.  deep  for  the 
"cut"  holes.  Three  working  sliifts  of  8  hours 
each  were  employed  during  the  24  hours. 
Shift  1  beginning' at  8  a.  m.,  completed  "set 
up"  (if  necessary),  and  started  to  drill,  at  4 
p.  m.,  shift  2  relieved  them  and  continued  the 
drilling,  at  midnight  sliift  ■'•  replaced  2  and 
finished  the  drilling,  tore  down,  loaded,  shot 
and  mucked  out  heading,  |)rcparatory  to  "set 
up."  .As  drilling  took  almost  two  .shift 
periods,  and  the  other  operations  together 
about  bV2  hours,  it  was  impossible  to  have  any 
working    schedule,    so    that    the    work    for    a 
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Fig.    2 — Scheme    for    Supporting    Boom    with 
Hanger. 

schedule  are,  that  it  almost  does  away  with 
soldiering,  a  large  amount  of  unnecessary 
work  is  eliminated,  and  the  number  of  men  is 
reduced.  In  the  deep  hole  method  there  was 
no  working  schedule,  so  that  it  was  necessary 
to  carr'-  three  full  shifts  daily;  as  it  was  im- 
possible to  tell  at  what  time  the  drilling  or  the 
shooting  would  come.  Hence,  there  was  con- 
siderable time  that  .ill  the  men  were  idle,  and 
frequently   drillers   did   the   work  of  laborers. 
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Lnder  tlic  now  <\ .-.tini  we  saw  at  (mko  that 
we  could  cut  the  number  of  drillers;  accord- 
ingly we  reduced  the  number  from  21  to  16, 
arranging  them  in  two  drilling  shifts  of  7  drill- 
ers each,  and  one  shiii  of  2  drillers  working  in 
two  half  shifts,  as  follows: 

10  n.   m.   to  6  p.   m.,   drilllntr  shift   of 
seven  drillers   S  hours 

(a)  6  p.  m.  to  10  p.  m.,  erecting  shift  of 

two  drillers   4  hours 

III   p.   ni.   to  6  a.   ni.,  drilling  shift   of 
seven  drillers   8  hours 

(b)  6  11.  in.  to  10  a.  m..  erecting  shift  of 

two  drillers  4  hours 

The  same  men  working  on  (a)  as  on  (b)  ; 
this  cut  made  an  increased  reduction  of  $0.10 
over  the  reduction  of  $0.t)!)  mentioned  above. 
We  were  also  able  to  lay  off  one  blacksmith 
and  helper:  formerly  it  was  necessary  to  have 
three  blacksmiths  in  order  to  keep  the  steel 
supplied,  but  now  one  blacksmith  sharpened 
all  the  .steel  at  night  for  the  day,  and  another 
blacksmith  sharpened  in  the  day  all  the  steel 
used  at  night.  This  change  reduced  the  cost 
per  yard   $0.06  more. 

Below  I  have  made  comparative  tables. 
The  data  were  collected  during  the  best  month 
for  the  deep  hole  method,  and  during  the  first 
month  of  tlie  sliallow  hole. 

Shallow 
Deep  Hole.         Hole. 

Depth  of  hole  9  ft.  10  in.     .i  ft.  6  in. 

Days  In  month 30  31 

Yards  of  rock 2,280  2  53S 

Feet  of  completed  tunnel        228  248 

Heading  advance  in   feet        230  263 

No.  of  shots  in  heading. .  31  54 

Feet    of    heading    pulled 

shot   (average)   7. .11  4.57 

Feet  of  lioles  drilled  per 

^shot    244  13S 

Ft.  of  holes  lost  per  shot.  58.74  21J2 

Per  cent  of  holes  lost  per 

^shot    24% 

Total  No.  hours  drilling. .         427 
Total  No.   hours  shooting  54 

Total  No.   hours  "setting 

,„UP','     1 107  1S9 

Total  No.  hours  "tearing 

down"   23  39 

Total    No.    hours    actual 

^■nork    611  681 

Total  No.  hours  delayed.         109  63 

Yards  per  driller 4.23  4  36 

Yards  per  mucker l.SO  2  43 

Yards  per  driver 12.66  18  50 

Total  per  lb.  of  dynamite               .266  .291 

Yards  per  ton  of  coal 9.43  11  62 

Yds.  per  ft.  of  hole  drilled               .168  !'?00 

Lbs.  of  dynamite  per  yd.             3.76  3  34 

Time  drilling  per  yd 11  min.  9  min. 

Pounds  of  coal  per  yard.         212  172 

Drillers  per  yard .23  "  *>() 

Muckers  per  yard 55  '43 

Drivers  per  yard .09  09 

Feet  of  holes  drilled  per 

yard 6.58  5.66 

COST   PER  YARD. 

Drillers  and  helpers $1.1.=;  $o.9i>     $0.16 

Foremen  in  heading 0.16  0.14       0  02 

Water  boys  and  nippers 0.16  0.14       0.02 

Blacksmith    0.18  0.18       0.00 

Dynarnite 0.46  0.41       0.05 

PajToIl  at  compressor 0.16  0  10       0  06 

Coal    0.32  0.26       0.06 

Muck  foremen   0.14  0.13       0  01 

Muckers    0.88  0.73       0.15 

Drivers  and  dumpmen 0.18  0  17       0  01 

Administration    0.44  0.39       o'.05 

incidentals   0.21  0.11       0.10 

„Total    $4.44     J3.75     jo.69 

Reduction  that  could  have  been  made  in  this 
first  month  of  the  shallow  hole,  by  cut  in 
drillers  and  blacksmiths  already  men- 
tioned    $0.16 

Making  a  total  reduction  of $0.8;, 
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Some  Data  on  Fuel  Consumption  and 

Traction  Efficiency  of  Traction 

Engines.* 

The  data  which  I  have  on  the  perform- 
ance of  tractors  are  largely  from  two  sources, 
the  agricultural  motor  competitions  which 
have  been  held  at  Winnipeg  and  Brandon, 
Manitoba,  and  investigations  which  I  con- 
ducted among  evcry-day  operators  in  connec- 
tion with  the  United  States  Department  of 
Agriculture,  The  former  should  be  thorough- 
ly reliable,  but  in  some  cases  are  open  to 
doubt,  tlie  tests  having  been  conducted  hastily 
and  without  adequate  facilities.  The  latter 
source  is  reliable  only  in  that  it  averages  the 
testimony  of  a  large  number  of  operators,  few 
of  whom  had  exact  records.  The  tests  con- 
ducted  in    the   four   motor   competitions   have 

•Extract  from  a  paper  by  L.  W.  Ellis,  La 
Porte,  Irid.,  in  the  Journal  of  the  American  So- 
ciety of  JTech.nnlcnl  Ersineov.«  fo-  Mnvcli.  Iftn. 


been  on  the  brake,  first  for  economy,  then  for 
maximum  power;  in  plowing,  over  firm,  level 
prairie  sod;  and  in  hauling,  over  a  half-mile 
circuit  which  presented  almost  every  possible 
road  condition  from  block  pavement  to  loose 
gravel  and  mud.  The  various  averages  here- 
inafter presented  are  offered  merely  as  a  basis 
for  rough  comparison  with  the  performance 
of  motors  used  in  other  service. 

Coal  and  IVatcr  Consumption. — Table  I 
shows  the  average  coal  and  water  consump- 
tion in  the  economy  brake  Icsts  of  steam 
tractors  in  Canada.  It  is  not  to  be  supposed 
that  the  load  in  every  case  was  exactly  at  or 
even  near  the  point  of  greatest  economy, 
though  this  condition  was  usually  aimed  at. 
There  was  but  one  test  of  a  compound  engine 
on  tlie  brake,  against  six  single  and  eleven 
double  cylinder  engines.  '  In  plowing  there 
were  four  single  and  six  double;  and  in  haul- 
ing one  single  and  three  double. 

TABLE   I.— LBS.    OF   COAL  AND   WATER 
USED  PER  DELIVERED  H.P.  PER  HR. 
Single  Double 

Cylinder  Clyindcr         Compound 

Test.  Coal.  Water.  Coal.  Water.  Coal.  Water. 
Brake        3.72         30.11       4.43       33.43       4.96       34.94 

Plowing    7.46         52.8         8.87       69.0         

Hauling  14.18       114.6       12.84       91.1         

Steam  tractors  as  a  rule  use  from  7  lbs.  to 
8  lbs.  of  water  per  pound  of  coal.  Reports 
from  333  plowing  engines  of  all  types  in  the 
United  States  and  Canada  indicate  an  average 
of  7.67  lbs.  Twenty-four  public  brake  tests 
show  a  mean  of  7.78  lbs.;  16  plowing  tests 
7.08  lbs.;  and  4  hauling,  tests  ".-t  lbs.,  or  a 
mean  of  7.42  lbs.  for  the  44  tests.  Single  cyl- 
inder engines  show  a  range  of  from  5.78  lbs. 
to  9.97  lbs.,  and  double  cylinder  from  3.3  to 
10.3  according  to  the  ofiicial  reports.  Condi- 
tions were  such,  however,  as  to  arouse  doubts 
as  to  the  accuracy  of  such  extreme  figures. 
By  making  enough  assumptions  we  can  com- 
pare these  data  with  those  furnished  by  opera- 
tors of  11  oil-burning  steam  engines  in  Cali- 
fornia. These  men  report  the  use  of  9.4  gals, 
of  water  per  gallon  of  oil.  .Assuming  the  oil 
to  be  of  20°  BauiTie  and  to  contain  20,000 
B.t.u.  per  lb.  they  use  1,990  B.t.u.  in  evaporat- 
ing 1  lb.  of  water.  The  ordinary  run  of  coal 
used  contains  not  over  13,000  B.t.u.  per  lb., 
hence  1,700  to  1,740  B.t.u.  would  be  furnished 
per  1  lb.  of  water. 

Gasolene  Consumption. — Table  II  gives  an 
average  of  gasolene  consumption  in  all  public 
economy  tests  to  date. 

TABLE  II.— G.^SOLENE  CONSUMED  PER  DE- 
LIVERED H.P.  PER  HR. 

1  2  3  and  4 

Cylinder.        Cylinders.        Cylinders, 

No.       Lbs.       No.       Lbs.       No.       Lbs. 

Test,     tests,     fuel,     tests,     fuel,     tests,     fuel. 

Brake        11         0.567         4         0.836         12         0.965 

Plowing      6         1.273         4         2.076  9         1.778 

Hauling      5         1.536         1         3.97  6         1.88 

The_average  consumption  for  27  brake  tests 
is  0.747  lbs.,  or  a  trifle  over  a  pint  per  horse- 
power hour,  the  gasolene  used  being  of  70  spe- 
cific 64  Baume  gravity.  Nineteen  plowing  tests 
average  1.67  lbs.,  and  12  hauling  tests  1.91  lbs. 
per  drawbar  horsepower  hour.  These  averages 
are  not  comparable,  but  the  inatter  of  tractive 
efficiency  will  be  discussed  later. 

The  amount  of  water  required  per  brake 
horsepower-hour  by  the  internal-combustion 
motors  depends  largely  on  the  cooling  system. 
In  these  tests  it  ranged  from  0  to  2..>5  lbs. 
per  h.p.  per  hr.,  averaging  in  the  neighbor- 
hood of  1%  pints.  A  kerosene  tractor,  using 
water  in  the  cylinders,  consumed  less  than  a 
pint  of  water  per  horsepower-hour.  The  con- 
sumption by  the  evaporative  type  of  cooler 
would  in  several  instances  have  necessitated 
replenishment  of  the  water  supply  after  from 
two  to  three  hours  of  heavy  work. 

Thermal  and  Tractive  EiKciency. — No  anal- 


yses have  been  made  of  .fuels  used  at  the 
motor  contests,  hence  the  thermal  efficiency  "of 
the  various  engines  is  in  doubt.  .  It  probably 
ranges  from  4  to  6  per  cent  for  the  steam 
tractors,  and  from  6  to  25.  per  cent  for  the 
internal-combustion  type.  Neither  have  tests 
been  made  of  the  boiler,  mechanical  or  real 
tractive  efficiency. 

The  fuel  consumplion  in  the  brake  tests 
bears  direct  relation  to  llic  number  of  cylin- 
ders. In  the  plowing  and  hauling  tests  the 
efficiency  of  the  traction  parts  is  brought  also 
into  play.  Tests  bringing  out  comparisons  of 
the  traction  mechanism  only  have  never  been 
conducted,  hence  we  are  forced  to  use  a  crude 
comparison  of  fuel  consumed  and  horsepower 
developed  in  the  various  tests.  This  topic  dc- 
.serves  extended  discussion,  and  Table  III  will 
serve  to  bring  out  only  in  a  rough  way  the  in- 
fluence of  various  factors  on  tractive  effi- 
ciency. 

The  small,  single-cylinder  motors  had 
wheels  much  larger  in  proportion  to  total 
weight  than  the  other  classes,  but  more  weight, 
also,  per  brake  horsepower  developed  in  the 
economy  test.  Comparing  only  the  brake  and 
drawbar  horsepower  they  appear  to  have 
greater  tractive  efliciency  than  the  larger  and 
heavier  machines.  From  the  comparative  fuel 
consumption,  however,  we  may  assume  that 
this  was  due  rather  to  harder  work  of  the 
engine,  i.  e.,  more  brake  horsepower  was  be- 
ing developed  during  the  plowing  than  during 
the  economy  brake  tests.  As  previously  stated, 
the  road  conditions  were  severe,  every  class 
developing  in  the  hauling  tests  a  lower  per- 
centage of  the  brake  horsepower  at  the  draw- 
bar, and  using  more  fuel  per  tractive  horse- 
power-hour than  the  plowing  tests. 

The  light  high-wheeled  tractors  with  four- 
cylinder  high-speed  engines  seemed  to  be 
much  less  afifected  by  the  adverse  conditions, 
developing  in  either  plowing  or  hauling  about 
half  as  much  tractive  horsepower  as  brake 
horsepower,  with  approximately  twice  the  fuel 
consumption  per  unit.  The  steam  engines, 
with  only  a  trifle  more  weight  per  brake  horse- 
power than  the  four-cylinder  gasolene  tractors,, 
and  about  the  same  height  of  drivers,  but  over 
40  per  cent  more  weight  per  inch  in  width  of 
drivers,  were  able  to  turn  this  weight  to  good 
account  in  plowing  on  firm  footing.  Over  the 
hauling  course  power  dropped  and  fuel  con- 
sumption rose  in  nearly  the  same  proportion. 

The  drawbar  pull  of  the  gasolene  tractors 
averaged  about  17  per  cent  of  the  total  weight 
in  the  hauling  test  and  about  24  per  cent  in 
plowing.  One  horsepower  was  developed  for 
922  lbs.  of  total  weight.  The  drawbar  pull  of 
the  steam  engines  was  approximately  11  per 
cent  of  the  total  weight  in  hauling  and  22  per 
cent  in  plowing.  Averaging  the  two  tests,  the 
steam  tractors  have  credit  for  1  tractive 
horsepower  for  each  1,033  lbs.  of  weight. 

This  year  the  steam  tractors  delivered  in 
plowing  from  50  to  77  per  cent  of  their  econ- 
oiTiy  load  on  the  brake  and  from  37  to  58  per 
cent  of  their  maximum.  The  dynamometer 
showed  a  mean  resistance  of  26  per  cent  of  the 
total  weight  and  36  per  cent  of  the  weight  on. 
the  drivers.  The  latter  weight  is  probably 
only  approximate.  A  mean  of  percentages  in- 
dicates that  73.5  per  cent  of  the  weight  is 
borne  by  the  drivers. 

Seven  internal-combustion  tractors  had  a 
mean  resistance  of  25  per  cent  of  the  total 
weight  and  35  per  cent  of  the  weight  on  the 
drivers,  the  latter  carrying  70  per  cent  of  the 
total.  Data  on  a  motor  truck  which  overcame 
a  resistance  of  38  per  cent  of  the  total  weight 
and  79  per  cent  of  the  weight  on  the  drivers 
are  excluded.  This  motor  carries  only  42  per 
cent  of  its  weight  on  the  drivers,  and  in  the 
plowing  test  was  loaded  with  human  ballast 
to   increase  the  percentage. 


TABLE     III.— TRACTIVE     EFFICIENCY     TESTS  DETERMINED  BY   COMPARING  FUEL  CON- 
SUMED AND  HORSEPOWER  DEVELOPED   AT   WINNIPEG.    M.AX..    JULY,    1909, 

Total 

weight     Weight  Fuel  per  B.  h.p-hr. 

per  1  in.         per  Fuel  per 

width  of  economy  Drawbar  h.p.  B.h.p.       drawbar  h.p-hr. 
Tvpe  of  Engine.  driver.        B.h.p.     Plowing.    Hauling.     Plowing.     Hauling. 

Single-ovlinder,   gasolene,   low   wheel 299  535  0,614  0.50S  0.441  0.366 

Four-cyiinder.   gasolene,    high   wheel 407  416  0.531  0.499  0.538  0.633 

Steam    585  456  0.566  0.293  0.499  0.344 

Note. — This    table    Includes    four    single-cylinder    gapolene    engines,    thrpe    4-cylinder.    nm\    four 
j^fe^ni  engines. 
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The  rating  of  tractors  is  far  from  uniform, 
but  steam  ratings  are  more  conservative  than 
for  inlernal-combnstion  engines.  The  brake 
rating  of  steam  tractors  is  seldom  less  tlian 
three  times  the  tractive  or  nominal  rating.  In 
tests  this  year  every  steam  tractor  not  only 
exceeded  both  brake  and  tractive  ratings,  but 
devloped  a  greater  percentage  of  its  maximum 
brake  horsepower  at  the  drawbar  than  was 
indicated  by  the  ratio  of  tractive  to  brake  rat- 

Only  two  internal-combustion  engines 
equaled  their  brake  rating  on  the  maximum 
test  and  only  one  its  drawbar  rating  in  plow- 
ing. The  class  averaged  only  80.5  per  cent 
of  the  brake   rating  on   a  maximum  test,  80.0 


per  cent  of  the  tractive  ratir^  on  a  semi-econ- 
omy test  in  plowing  and  XiK'i  per  cent  of  their 
brake  rating  on  an  econonu  load.  The  steam 
engines  exceeded  the  spicitud  horsepower  by 
32  per  cent,  and  the  trail ive  rating  95  per 
cent,  besides  carrying  97  per  cent  of  the  rated 
brake  horsepower  on  the  economy  load. 

The  daily  capacity  of  a  tractor  depends  on 
the  width  of  the  strip  plowed  or  otherwise 
treated  and  the  distance  traveled.  The  former 
depends  largely  on  tractive  power.  The  char- 
acter of  machine  drawn  affects  the  distance 
traveled  by  governing  somewhat  the  number 
of  stops.  Stops,  however,  are  due  more  often 
to  the  necessity  for  taking  supplies  or  making 
repairs. 


The  steam  tractor  formerly  required  a  large 
amount  of  time  for  taking  on  supplies,  but  it 
is  now  easy  to  take  water  on  the  move,  and, 
the  transfer  of  coal,  if  sacked,  is  a  small  item. 
The  internal-combustion  tractor  can  usually 
travel  a  much  greater  distance  without  re- 
plenishing supplies  than  the  steam  tractor, 
though  apparently  little  effort  has  been  made 
to  balance  the  capacity  of  fuel  and  water 
tanks.  Were  it  possible  entirely  to  empty 
either  tank,  nearly  every  internal-combustion 
tractor  could  travel  10  to  15  miles  under  full 
load  without  stopping,  while  the  average  steam 
tractor  requires  a  supply  of  water  approxi- 
mately once  every  -  miles  and  of  coal  every 
5  or  6  miles. 


R  O  ADS     AND     STREETS     S  E  C  T  I  O  nJ 


Methods  and  Costs  of  Constructing  an 

Asphalt    Street    With    Concrete 

Walks,    Curb    and    Lamp 

Posts. 

The  work  was  a  half-mile  extension  of  a 
street  bordering  Lincoln  Park,  Chicago.  It 
comprised  the  removal  of  an  old  pavement 
and  the  preparation  of  the  subgrade  for  the 
new  pavement  27  ft.  wide  with  a  6-in.  con- 
crete base,  a  2-in.  wearing  surface  of  asphalt, 
a  combination  curb  and  gutter,  an  8- ft.  cement 
sidewalk  and  the  installation  of  street  lamps. 
.Ml  construction  was  done  by  force  account 
bv   the   Lincoln    Park   cominissioners   and   the 


Single  teams,  per  hr.  $0.33% .".00  0.0000 

Conuiion  labor,   jjer  hr.   $(i,2.5 ,S9S.34  0.190S 

Skilled  labor,   per  hr.   .$0.30 435.71  0.0925 

TinieUeeper,  per  mo.   $Uu S.89  0.0019 

Total  labor    $I,fi08.0s  4'0.3409 

Cost  per 

Material.                                                Totals,  lin.  ft. 

117  cu.  yds.  gravel  at  $1.50 $    175. .50  $0.0373 

98  oil.  vds.  torpedo  .sand  at  $1.(10      150.00  0.0331 

24  eu.  vds.  stone  at  $1.50 Sti.OO  0.0076 

273  bbls.  cement  at  $1.35 368.55  0.0782 

Lumber     37.23  0.0079 

Steel     81.00  0.0172 

Lamp   black    21.25  0.0045 

Tools    7.22  0.0015 

Total    material    $    882.75  $0.1873 

Excavating  Suhciradc. — The  excavation   and 

preparation    of    the    subgrade    was    not  begun 


Crete    work    follows :      There    were    7,427    sq. 
yds.  (i  ins.  thick  or  1,238  cu.  yds. ; 

Cost  per 
Labor.  Totals,     sq.  yd. 

Engineering    $    131.00     $0,018 

Foreman     125.66       0.017 

Double   teams    '. 30.00       0.004 

Single   teams    56.67       0.007 

Common    labor 988.75       0.133 

Skilled    labor    131.56       0.018 

Totals    $1,463.64     $0,197 

The  cost  per  cubic  yard  for  labor  was  thus 
$1,182. 

Cost  per 

Materials.  Cost.      sq.  yd. 

Cement  at  $1.35  bbl $1,528.20     $0,206 

Stone  at  $1.40  vd 2,183.00       0.294 

Torpedo  sand  at  $1.50  yd 30.00       0.004 
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Fig.  1 — Sketch  Showing  Cross  Section  of  Street,  Gutter,  Walks  and  Lamp    Posts. 
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following  costs  are  compiled  from  these 
records : 

Design  of  Street  Crown. — In  designing  the 
crown  of  the  road  the  standard  rule  of  the 
commission  for  all  park  roads  was  followed. 
This  rule  is  as  follows : 

Rule:     From  the  center  of  the  road  to  the 
.  gutter,    divide    the    distance    into    four     equal 
'  parts  and  number  the  chord  points  1,  2,  3  and 
'  -4.      Then   the    number    of    the    chord     points, 
squared,  multiplied  by  0°  7'  equals  the  deflec- 
tion at  the  center  of  the  road. 

The  tangents  of  these  angles  will  be; 

No.     1  tan,    0°      7'  =  0.002036 

No.    2  tan.    0°    28'  =  0.008145 

No.    3  tan.    1°      3' =  0.018328 

No.    4  tan.    1°    52'  =  0.032591 

Multiplying  by  the  distance  froin  the  center  of 
the  street  to  the  corresponding  chord  point 
gives  the  fall  of  the  surface  froin  the  level 
of  the  street  center. 

At  street  intersections  the  practice  is  to 
carry  the  regular  half  cross  section  around 
the  corner,  leaving  a  level  place  at  the  center 
'if  the  intersection.  This  is  done  by  describ- 
ing an  arc  with  a  radius  equal  to  that  of  the 
curb  radius  (10  ft.)  plus  half  the  width  of  the 
street.  This  arc  is  struck  on  all  four  corners 
and  marks  the  line  from  which  the  street 
I  surface  is  sloped  toward  the  gutters.  By  this 
(  method  a  sort  of  rectangular  figure,  with  con- 
cave sides,  is  left  at  the  center.  This  is  leveled 
off  at  the  elevation  of  the  street  crown. 

Curb   and    Gutter. — The   concrete   curb    and 
gutter    work    was    commenced    Sept.    29    and 
completed    D;c.    I.   amornting    in    all   to    1,708 
I  lin.  ft.     The  cost  was  as  follows: 

Co"i  pe" 

Labor.  Totals.     Un.  ft. 

Engineering    $      92.20     I'O.OlOi; 

Foreman,  per  mo.  $7." 127.28       0.0270 

Double  teams,  per  hr.   $0.66^...        42.66      0.0091 


until  the  curb  and  gutter  work  was  about  half 
completed  on  Nov.  1.  The  preparation  of  the 
subgrade  involved  the  removal  of  old  mac- 
adam and  some  old  cedar  block  pavement.  It 
is  estimated  that  the  entire  area  was  exca- 
vated about  6  ins.  deep.  The  surplus  material 
was  loaded  by  hand  into  wagons  and  was 
carted  about  %  to  %  mile  to  the  lake  front. 
.\  15-ton  roller  was  used  to  finish  the  sub- 
grade.  The  costs  of  this  work  were  as  fol- 
lows : 

Cost 
per  sq.  yd. 
Totals,     pavement. 

Engineering    $      26.37  $0.0035 

Foremen     107.11  0.0144 

Skilled    labor    92.22  0.0124 

Common    labor    1,023.67  0.1378 

Teams     986.34  0.1328 

Timekeeper     11.11  0.0015 

Steam   roller.   20   days 90.00  0.0122 

Total    $2,336.82  $0.3146 

Concrete  Base. — Following  upon  the  prepa- 
ration of  the  subgrade  the  6-in.  concrete  base 
was  placed.  This  work  was  started  Oct.  31 
and  completed  Nov.  22.  Tlie  materials  were 
distrilnited  along  the  street  and  the  mixer 
was  moved  forward  as  the  work  progressed. 
One  of  the  interesting  parts  of  this  work  was 
the  use  of  the  wood  template  wliich  is  sliown 
by  Fig.  2.  It  was  with  rbrticultv  that  the  men 
w'ere  induced  to  use  this  template  in  beginning 
the  work.  l)ut  after  a  few  days  the  nten  found 
it  indi.^pensable.  It  will  be  noted  from  Fig. 
2  that  the  template  is  adiu-lahle.  Tlie  boards 
used  to  shaue  the  pavemem  are  arranged  to  be 
raised  and  lowered  b>'  ni.  .ms  of  thumb  screws. 
Hv  this  nie;ins  the  la\ii-  I'i  ilie  concrete  base 
were  shaped  up.  and  l.nr:.  ilie  asphalt.  Dur- 
ing Ihe  construction  cjf  !h<'  i-oncretc  base,  each 
day's  work  was  covcikI  with  manure  ami 
canvas  as  it  was  fearol  'l  .it  freezing  weatlier 
inight   suddenly   set   in.  'c  cost   of   the   con- 


Lumber,  expan.  joints,  etc 49.24  0.007 

Wood  template   27.00  0.004 

Tools  and  sundries 24.02  0.003 

Mixer,    rent    $162,    hauling    $15, 

fuel  $12   189.00  0.025 

Canvas    50.00  0.007 

Oil  and  waste 2.93  0.0004 

Totals    $4,083.39     $0,550 

The  cost  per  cubic  vard  for  materials  was 
$3.30. 

Asphalt. — -The  asphalt  used  consisted  partly 
of  Sarco  brand  and  partly  of  Pioneer  brand. 
A  Link  Belt  Co.  asphalt  mixer,  wdiich  was 
purchased  by  the  park  at  a  cost  of  $5,590. 
was  used.  It  was  operated  by  belt  from  a 
gasoline  traction  engine.  .\  6-ton  roller  was 
used  in  the  asphalt,  giving  a  compression  of 
26ti  lbs.  per  sq.  in.  The  asphalt  work  con- 
sisted of  7.427  sq.  yds.  of  2-in.  surface.  It 
was  started  on  Nov.  7  and  completed  Dec.  1, 
1910.     The  costs  were  as  follows: 

Cost  per 

Labor.  Totals,     sq.  yd. 

Engineering    $      65.00     $0,009 

Foreman     110.0(1       0.016 

Teams    237.65       0.032 

Common    labor    1.787.25       0,24(1 

Skilled    labor    318.33       0.043 

Timekeeper     24.73       0.003 

Total    $2,549.02  50.343 

Cost  per 

Materials.                                            Total,  sq.  yd. 

Stone  at   $1.40 S    632.80  $0,085 

Sand  at  $1.60 368.00  0.0.50 

Sand  dug  at  site  $1.00 165.00  (1.022 

Asphalt.   ■■Sareo."'  at  $24  ton....   1,402.06 

A.'ipball.  "Pioneer,"  at  $19.44  ton      830.63  0.301 

Lumber  for  exp.  ioints 18.00  0.002 

Brooms.   4    4.00  0.001 

Coke      249.07  0.033 

tJasoliiie    57.29  O.OOS 

Kngino  oil.  waste,  ete 11.02  0.002 

Tools    31.43  0.004 

Ste;im  roller f 70.00  0.009 

Link  Belt  mixer  200.00  0.027 

Total     $1,039.30      $0,544 


ENGINEERING-CONTRACTING 


\ol.  XXXV.     No.  II. 


.\  summary  of  the  costs  of  the  road  work 
is  as   follows : 

Labor  per  sq.  yd.  concrete  base $0,197 

Material  per  sq.  yd.  concrete  base 0.55 

iiabor  per  sq.  yd.  .isphalt 0.343 

Material  per  sq.  yd.  ."isphalt 0.544 

Preparation  of  subernde  per  sq.  yd 0.314 

Total    $1.94S 

Sidezvalks. — In    addition     to     the     concrete 
work  on  the  road  some  7,722  sq.  ft.  of  8-ft. 


Below  i.s  given  the  cost  of  iiiakiiiK  ;nul  in- 
stalling the  13  posts  along  Lincoln  I'arU  West. 
The  cost  of  building  all  conduit,  wiring  and 
completing  the  work  is  taken  into  account. 
The  posts  were  set  in  pairs,  ll'i^  ft.  apart, 
with  one  conduit  manhole  between  each  pair. 
Before  setting  the  posts,  a  hole  30x30  ins. 
square  and  52  ins.  deep,  is  dug  and  -1  ins,  of 
concrete  is  placed  in  the  bottom  and  allowed 
to  set.     The  post  is  then  plumbed  up  in  line 


hot.  the  penetration  method  being  used.  Two 
applications  of  the  binder  were  used  on  the" 
wearing  course  and  also  on  the  top  dressing. 
The  amount  of  Tarvia  used  per  sq.  yd.  of 
surface  was  3.07  U.  S.  gals.  Of  this  amount, 
2.4  gals,  were  used  on  the  wearing  course 
and  .67  gal.  on  the  top  dressing.  The  Tarvia 
was  obtained  from  the  Maritime  Provinces  of 
the  Barrett  Manufacturing  Co.,  and  cost  $5.2.5 
per  cask  of  48  U.  S.  gals.,  delivered  in  Fred- 
erickton.  The  total  amount  of  Tarvia  pur- 
chased was  378  casks.  Of  this  amount,  357 
casks  were  used  in  constructing  the  two 
blocks  of  pavement,  leaving  21  casks  now  in 
stock  for  this  season.  Of  the  empty  casks, 
345  were  returned  to  the  company,  this  net- 
ting the  city  $94.15.  Thus  the  total  net  cost 
of  the  Tarvia  used  in  diis  work  will  be  seen 
to  be  $1,780.10,  or  about  10.4  cts.  per  U. 
S.  gal. 

Sand  was  spread  on  the  finished  surface 
of  the  pavement,  the  amount  used  per  100 
sq.  yds.  of  surface  being  1.55  cu.  yds.  The 
total  amount  of  sand  used  was  45  loads.  The 
cost    of   the   sand   was   $1.25   per   load. 

The  following  tabulation  shows  the  cost  of 
material  and  labor  for  constructing  the  mac- 
adam, this  work  including  a  small  amount  of 
grading : 

Per 
-  '--  Total,      sq.  yd. 

1,603    tons  "crushed    trap    rock    at 

$1.30    $2,083.90     $0,372 

130  tons  sandstone  at  $1.00 130.00         .023 


Fig.  2 — View  of  Work  of  Laying  Concrete  Base,  Adjustable  Template  Used 
for  All    Layers  of  Material  Placed. 


sidewalk  was  laid.  This  is  shown  by  Fig.  1 
at  the  left  of  the  drawing.  The  sidewalk  on 
the  opposite  side  has  not  as  yet  been  laid.  The 
expansion  joints  in  the  walk  were  tilled  with 
asphalt,  .^n  additional  feature  was  the  lay- 
ing of  steel  bars  about  18  ins.  long  across  the 
expansion  joint.  This  has  been  practiced  for 
some  time  on  Lincoln  Park  walks  and  wher- 
ever it  has  been  used  there  has  been  no  un- 
equal settlement  of  the  slabs. 

The  cost  of  the  sidewalk  work  follows : 


Labor. 
Engineering    . . 

Forenien     

Teams     

Common  labor 
Skilled  labor  . 
Timekeeper    . . 


Cost  per 
Totals,     sq.  yd. 


15.50 
41.91 
40.34 
422.44 
86.46 
3.05 


$0.0020 
0.0054 
0.0052 
0.0547 
0.0112 
0.0004 

$0.0789 

$0.0270 
n.0236 
0.0131 
0.0033 
0.0002 
0.0018 
0.0007 


Total    $  609.70 

Material. 

Cement  $  208.57 

Stone 182.00 

Torpedo   sand    108.00 

Lumber     25.79 

Straight  edge 1.75 

Steel.   620  lbs 13.75 

Lamp  black   5.00 

Total  $    544. S6     $0.0697 

The  total  cost  per  sq.  ft.  of  sidewalk  is 
$0.1486.  The  lamp  black  was  mixed  with  the 
cement  to  give  the  sidewalk  a  slate  color. 

Concrete  Lamp  Posts. — The  installation  of 
the  concrete  lamp  posts  was  carried  on  at  the 
same  time  as  the  street  construction.  This 
work  was  done  intermittently  on  account  of 
the  fact  that  it  was  interfered  with  by  the 
sewer  work  which  was  being  carried  on  by 
the  city  just  ahead  of  the  street  work.  The 
concrete  posts  were  molded  at  the  park  shop 
and  allowed  to  remain  there  some  time,  for 
curing,  before  being  set  up  in  place.  They  are 
molded  in  wood  forms  and  surfaced  with  a 
coat  of  granite  screenings.  After  setting,  a 
coat  of  acid  is  applied  and  the  surface  is 
brushed,  leaving  an  excellent  finish.  The  con- 
tent of  the  post  is  15  cu.  ft.  Its  weight  is 
2,010  lbs.,  and  its  height,  measured  from  the 
curb  to  the  top  of  the  20-in.  globe,  is  16  ft. 

The  following  list  show's  the  amount  of 
material  required  for  one  post : 

Cement,  4'/4  sacks $  1.86 

Gravel,   8.63  cu.   ft 0.55 

Granite.  1.51  cu.  ft : 0.14 

Torpedo  sand.  1.21  cu.  ft 0.05 

Steel,  82  lbs.,  214  cts 1.85 

Pipe,  W.  I.,  21  ft.  2  in."! 1.44 

Labor  4.75 

Tools,  molds,   etc 1.25 


on  this  base  and  the  hole  filled  with  concrete. 
The  costs  of  the  work   follow  : 

Cost  per 
Labor.     .  Totals.       post. 

Engineering    $    339.54 


Foreman 

Teams  

Common   labor 
Electrician     . . . . 

Bricklayer    

Painter    


62. 3S 
171.00 
650.08 
268.69 

57.30 
4.05 


7.89 
1.45 
3.98 
15.12 
6.25 
1.33 
0.10 


Totals    

Materials. 
3-in.    fiber    conduit    at    4%    cts 

per    ft 

2-in.   fiber  conduit  at  4  cts.   per 

ft,    

Cement  at  $1.80  bbl 

No.  2  stone  at  $1.50 

Sand  at  $1.65 

Brick  at  $8  per  M 

Manhole  road  covers  at  $22. . 

Caps  and  grills  at  $9 

Jandus  20-in.  globes  at  $6.40 

Jandus  lamps  at  $23.50 

Paper  cable,    11.346  ft 

Rubber  cable.  1,705  ft 

Concrete  posts,  43 

E.  C.  covers,  5 

Splicers  and  misc 


$1,553.04     $  36.12 
Cost  per 
Totals.      post. 

$    427.30     $     9.94 


29.40 
180.00 
130.98 

89.10 

92.00 
506.00 
387.00 
275.20 
1,010.50 
1,316.14 
451.83 
516.00 

24.50 
141.40 


Total  material   

Total  labor  per  lamp.... 
Total  material  per  lamp. 


.$5,57 


.68 

4.19 

3.05 

2.07 

2.14 

11.77 

9.00 

6.40 

23.50 

30.61 

10.51 

12.00 

.57 

3.28 

$129.71 
.$  36.12 
.   129.71 


Total  labor  and  material  cost  per  lamp.  .$165.83 
All  the  work  referred  to  above  has  been 
done  by  the  Lincoln  Park  System,  of  which 
Mr.  M.  H.  West  is  Superintendent.  Mr.  Fred 
Howitt  is  Engineer  of  Parkways  and  Mr.  E. 
C.  Rutz  is  in  charge  of  the  electrical  depart- 
ment. We  are  indebted  to  these  ;.ienllemen 
for  the  information  furnished. 


Total    $11.89 


Cost  of  Tarvia-Macadam  at  Frederic- 
ton,  N.  B. 

During  the  past  season  two  blocks  of  tarvia- 
macadam  were  laid  by  the  city  of  Frederic- 
ton,  N.  B.  The  pavement  was  laid  on  Queen 
St.,  from  St.  John  St.  to  Regent  St.,  and 
from  York  St.  to  Westmoreland  St.,  the  total 
amount    laid   being  5,,582    sq.   yds. 

The  broken  stone  used  in  the  w-ork  was 
nearly  all  1%  to  2-in.  trap  rock,  though  a 
small  amount  of  sandstone  was  of  necessity 
used.  The  stone  was  purchased  from  the  city 
roads  and  streets  department  at  a  cost  of 
$1.30  per  ton  for  crushed  trap  rock  at  $1.00 
per  ton   for  sandstone. 

The  binder  material  used  was  Tarvia  X, 
manufactured  by  the  Barrett  Manufacturing 
Co.,   Boston,  Mass.     This   binder  was  applied 


Fig.   3 — View    of   the    Concrete     Lamp     Post 
Used   by  the    Lincoln    Park   System. 


March  15,  lyi  1. 
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Labor    VM.IT,  .0S3 

Teaming    412.54  .074 

Rolling  U4.99  .021 

Engineering  and  superintendence  303.78  .054 

Sundrie.s 44.33  .008 

Totals  (5,5S2  sq.  yds.) $3,049.29  $0.63,') 

The   following  is   the   average  organization 


Gravel  Road  BuiiJ     -  in  Michigan. 

UY    FR.VNK    1      i.    i.KRS.' 

At  the  close  of  the  liiiji  fiscal  yi'ar  of  the 
Michigrin  State  Higlnv.n  I Jepartment,  June 
30th,  1910,  there  had  lim,  completed  545.5 
miles   of    road   on   which   state   rewards    were 


Fig.  1 — View  Showing  Wagon  Screen. 


of    the    gang    engaged    in    grading    and    con- 
structing the  macadam  proper : 

11  laborers  at  $1.50  per  day $18.50 

2  double  teams  at  J3.50   per  day 7.00 

2  single  teams  at   $2.25   per  day 4.50 

Total   $28.00 

This  force  placed  on  an  average  200  sq. 
yds.    of   macadam   per  9-hr.   day. 

The  cost  of  the  Tarvia  treatment  was  as 
follows  : 

Per 
Total.      sq.  yd. 

17,136  gals,  tarvia  at  10.4  cts $1,780.10     $0,319 

Labor,    heating,   applving,    ete....      315.22         .057 

Cost  of  plant,   tools,  etc 133.30         .024 

45  loads  sand  at  $1.25  per  load..         56.25         .010 

Totals    (5,582    sq.    yds.) $2,284.87     S0.410 

The  gang  employed  in  heating  and  spread- 
ing the  binder  was  as  follows : 

fi  laborers   at    $1.75   per   day $10.50 

1   single  team  at  $2.25  per  day 2.25 

Total     $12.75 

With  this  force  the  binder  was  applied  to 
about  185  sq.  yds.  of  macadam  each  9-hr.  day. 
The  total  thickness  of  the  completed  Tarvia 
,  macadam  and  was  7  ins.  and  its  total  cost 
I  was  $1.04%  per  sq.  yd.  This  is  a  rather  low 
cost  when  it  is  considered  that  this  Tarvia- 
macadam  work  was  tlie  first  attempt  in  the 
city  in  the  construction  of  this  kind  of  pave- 
ment. The  cost  of  the  Tarvia  was  also  some- 
what high,  being  12%  cts.  per  imperial  gallon, 
whereas  the  same  product  can  be  obtained  at 
less  cost  in  New  England  cities.  The  essen- 
tial features  in  the  low  cost  of  construction 
were  the  comparatively  low  cost  of  crushed 
stone,  the  short  haul  (the  cost  of  hauling 
amounted  to  31  cts.  per  ton  mile)  and  the 
small  amount  of  excavation  necessary. 

The  Tarvia-macadam  was  constructed  in 
the  nature  of  an  experiment.  It  has  given 
such  satisfaction  that  it  is  planned  to  lay  a 
large  quantity  during  the  present  season.  The 
work  was  done  under  the  direction  of  J.  L. 
Feeney,  City  Engineer,  to  whom  we  are  in- 
debted  for   the   above   information. 


paid.  Of  this  mileage  54..ii  per  cent,  or  297.2 
miles  were  gravel  roads.  Under  the  present 
Michigan  law,  the  state  pays  a  reward  or 
bonus  of  $500  a  mile  for  all  gravel  roads  that 
are  built  in  accordance  with  its  standard 
specifications,  provided  that  not  more  than 
two  miles  shall  be  aided  in  any  organized 
township  during  the  same  fiscal  year.  How- 
ever, should  a  township  desire  to  build  more 
than  two  miles  in  one  year,  application  may 
be  made  for  reward  on  the  entire  distance 
that  it  desires  to  build,  and  it  will  receive 
pay  for  two  miles  of  road  each  year  until  all 
the   road  built   has   been   rewarded. 

The  gravel  road  is  popular  in  Michigan  for 
several  reasons.  It  is  relatively  cheap  in 
first  cost.  It  requires  less  skilled  labor  to 
construct    than    any    other    type    of    improved 


lessened,  but  the  finished  .road  not  material- 
ly bettered,  by  the  use  of  more  or  less  im- 
proved machinery.  Finally,  the  gravel  road 
is  a  labor  proposition  from  start  to  finish  and, 
if  local  gravel  can  be  had,  all  the  money  en- 
tering into  its  construction  remains  at  home. 
This  is  not  true  of  the  macadam  road  where 
stone  has  to  be  imported,  for  in  such  cases 
from  30  per  cent  to  60  per  cent  of  the  cost 
goes  out  and  away  from  the  neighborhood  to 
pay  stone  and  freight  charges,  and,  so  far  as 
that  community  is  concerned,  it  is  poorer  by 
the  loss  of  the  money  sent  away. 

A  well  built  gravel  road  is  a  good  road.  It 
will  hold  up  under  the  traffic  of  rural  sec- 
tions away  from  large  and  populous  centers 
surprisingly  well,  and  when  repairs  are  neces- 
sary, they  can  be  made  at  small  expense. 

Michigan  is  extensively  engaged  in  the 
growing  of  sugar  beets  and  no  farm  traffic 
is  harder  on  roads  than  that  of  the  beet 
growing  sections.  There  the  weight  of  crops 
to  be  hauled  over  the  country  roads  to  mar- 
ket ranges  from  10  to  15  tons  for  the  entire 
acreage  on  which  the  beets  are  grown.  Com- 
pare this  with  the  tonnage  to  market  in  the 
corn  and  wheat  growing  states,  where  from 
one  to  two  tons  per  acre  are  the  maximum 
crops,  and  the  difference  in  the  wear  on  the 
roads  will  be  apparent.  Michigan  is  also  a 
large  potato  growing  state  and  this  crop  fur- 
nishes a  larger  tonnage  to  market  than  any 
other  crop  except  beets,  it  often  reaching  six 
tons  per  acre. 

Our  gravel  roads  bear  up  well  under  the 
beet  and  potato  trafiic,  in  fact,  it  can  be 
truthfully  said  that  the  gravel  roads  of  Gra- 
tiot county  withstand  the  beet  traffic  about  as 
well  as  the  limestone  macadam  roads  of  Bay 
and  Saginaw  counties,  and  the  percentage  of 
the  tillable  land  devoted  to  beet  growing  does 
not  vary  much  in  any  of  these  counties,  par- 
ticularly on  the  farms  contiguous  to  the  im- 
proved  roads.  , 

Considering  the  ease  with  which  the  gravel 
roads  can  be  smoothed  up  and  new  material 
added,  and  the  expense  required  to  make  a 
really  good  job  of  repairs  to  a  macadam 
road,  the  gravel  road  has  many  points  in  its 
favor.  However,  Saginaw  and  Bay  Counties 
have  neither  gravel  nor  stone,  and  it  is  the 
writer's  experience  that  where  either  gravel 
or  stone  has  to  be  shipped  in  by  rail,  it  is 
more  economical  to  ship  in  the  stone  and  build 
the  macadam  road,  for,  under  such  conditions 
the  saving  on  cost  of  the  gravel  road  over  the 


The  Canadian  Klondike  company  has  just 
installed  a  dredge  at  Dawson,  on  the  Yukon, 
which  is  a  monster,  and  it  is  already  at  work 
taking  up  the  bottom  gravel  and  sifting  it  at 
the  rate  of  10,000  cu.  yds.  a  day.  The  con- 
struction was  begun  in  August  and  completed 
in  November  and  the  boat  is  130  ft.  long  by 
91  ft.  wide.  The  machinery  of  the  dredge 
is  operated  by  electrical  power. 


Fig.  2 — Gravity  Gravel  Screen  and  Ordinary  Bucket  Elevator. 


road  and  very  little  in 
can  go  into  any  fariiin 
all  the  labor  and  i-- 
construct  a  first  cla^- 
sure,   the   construction 
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cost  of  macadam  is  not  enough  to  recommend 
it  from  an  economic  standpoint.  It  must  be 
remembered  that  the  cost  of  a  road  to  a 
community  does  not  end  with  its  first  cost, 
but  is  the  cost  of  building  plus  the  cost  of 
keeping  the  road  perpetually  in  a  satisfactory 
state  of  repair,  and  no  particular  kind  of  road 
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should  be  decided  upon  without  keeping  these 
principles  ever  in  mind. 

Midiifjan  has  a  great  variety  of  ,<;oils  all 
of  glacial  origin.  They  range  from  the  dune 
sand-"!  of  the  west  shore  to  the  heavy  black 
clay  loams  of  Saginaw  Valley  and  on  through 


aiul  also  tlie  cuts  and  tills  in  figures.  No 
grades  can  e.xceed  the  statutory  limit  of  6 
per  cent. 

.■\s  most  of  the  roads  that  are  improvoil  are 
old  earth  roads  now  in  use,  and  tliat  have 
been    in    use    for   manv   vcars.   the   stakes   are 


Fig.  3 — View  Showing  Wagon   Being  Loaded  from   Hopper. 

the  stilT  yellow  clays  and  gravels  of  some  of  set  along  the  sides,  one  row  on  each  side 
the  more  elevated  portions  to  the  rocky  hills  parallel  to  the  center  line,  and  preferably  2(1 
of  the  upper  peninsula.  Gravel  roads  have  or  25  ft.  therefrom,  so  as  to  place  them  on 
been  built  on  these  varying  soils  with  good  the  outer  margins  of  the  ditches  or  gutters 
success,  wherever  .gravel  of  good  quality  could 
be  found. 

The  bank  gravels  of  Midiigan  being  of 
glacial  origin  vary  widely  in  their  character, 
both  as  to  the  kinds  of  rocks  of  which  the 
pebbles  are  rounded  fragments  and  the  kinds 
of  earth  with  which  they  are  mixed..  This 
variation  is  most  marked  when  the  gravels 
from  different  sections  of  the  state  are  com- 
pared. The  rims  of  limestone  ledges  that 
surround  the  northerly  ends  of  Lakes  Mich- 
igan and  Huron  and  outcrop  at  intervals  on 
the  adjacent  shores  of  both  peninsulas  have 
influenced  the  gravels  in  those  parts  and  for 
some  distance  southward  by  contributing  a 
large  proportion  of  limestone  pebbles.  Farther 
south,  and  especially  in  the  interior  of  the 
lower  peninsula,  the  pebbles  are  found  to 
contain  a  larger  percentage  of  igneous  rocks, 
such  as  granite  and  trap,  also  much  quartzite. 
Tt  is  probable  that  these  harder  rocks  came 
from  the  north  of  Lake  Huron  and  that  a 
considerable  quantity  of  the  softer  pebbles 
were  ground  to  powder  in  the  transit.  The 
same  variation,  even  to  a  greater  extent,  is 
apparent  in  the  cobbles  or  field  stones  covering 
these  areas. 

Before  building  any  state  reward  road  in 
Michigan,  an  application  accompanied  by  a 
plan  and  profile  of  the  proposed  road  must 
be  filed  with  the  State  Highway  Department. 
The  profile  must  show  the  proposed  grade  line 


where  they  will  not  be  destroyed  by  ordinary 
traffic,  nor  so  easily  by  the   grading  teams.   . 

The  plans  sliould  show :  (a)  the  center 
cuts  and  fills;  (b)  the  depth  of  each  ditch  or 
gutter  from  the  hub  stake  adjacent  thereto 
and  (c)  the  vertical  distance,  plus  or  minus, 
from  each  side  stake  to  the  established  cen- 
ter grade.  Nothing  less  complete  is  satisfac- 
tory for,  in  luost  cases,  the  w^ork  of  grading 
is  placed  in  charge  of  a  highway  commis- 
sioner or  his  foreman  without  the  assistance 
of    an    engineer. 

The  work  of  grading  is  sometimes  con- 
tracted, but  more  often  is  done  by  the  com 
missioner  with  day  labor.  .-Vfter  the  road 
bed,  gutters  and  shoulders  have  been  graded 
and  formed  in  accordance  with  the  profile 
and  the  state  specifications*,  the  work  of  ap- 
plying  gravel   begins. 

In  Michigan  the  law  requires  that  the  grav- 
eled portion  shall  be  not  less  than  9  ft.  in 
width  nor  less  tlian  8  ins.  of  compacted  depth, 
and  that  the  gravel  shall  be  put  on  in  not  less 
than  two  layers,  each  layer  being  compacted 
separately. 

Experience  has  taught  us  that  Michigan 
gravels  are  valuable  for  road  purposes  as  fol- 
lows : 

(1)  .'Mmost  in  direct  proportion  to  the  per- 
centage of   pebbles   constituting  the  mass. 

(2)  In  direct  proportion  to  the  value  as 
road  metal  of  the  rock  fragments  constituting 
the  pebbles. 

(3)  In  direct  proportion  to  the  value  as  a 
cementing  material,  under  all  conditions  of 
weather,  of  the  finer  particles  of  earthy  mat- 
ter  constituting  the   filler  or  binder. 

Conforming  to  these  principles,  the  only  re- 
quirement in  our  specifications  is,  that  at  least 
tiO  per  cent  by  weight  of  the  gravel  shall  be 
pebbles  above  Vs  in.  in  size,  with  no  pebbles 
in  the  bottom  layer  that  will  not  pass  through 
a  2%-in.  screen,  and  in  the  top  layer  that  will 
not  pass  through  a  1%-in.  screen,  and  that 
not   more  than  20  per  cent  of  the  inass  shall 
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Fig.    5 — Partly    Compacted    Screened    Gravel    Road   at    Mancelona,    IVlich. 


be  clay  uniformly  mixed  and  having  no  free 
lumps. 

\Vhile  these  requirements  seem  very  easy, 
they  at  once  reject  or  call  for  screening  of 
the  gravel  in  more  than  one-half  of  the  pits 
formerly   in  common  use  in  our  state. 

Many  devices  have  been  used  for  screen- 
ing, ranging  from  the  ordinary  mason's  hand 
screen  to  power  driven  elevators  with  rotary 
screens  attached  w-hich  deliver  the  graded 
pebbles  into  different  pockets  of  elevated  bins. 

Hand  screening  with  the  ordinary  mason's 
screen  at  Mancelona  cost,  on  the  average, 
about  44  cts.  per  cu.  yd.  for  the  screened 
product  when  shoveled  into  the  wagons.  About 
one-third  of  the  material   handled  was  waste. 


Fig.  A — Concrete  Road  Roller. 


•These   specifloatlons  were  printed   in   part   in 
Engineering-Contracting   December   L'Stli,    1010. 
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The  wagon  screen  shown  in  V\g.  1  reduced 
the  screening  cost  to  full  one-half  the  above 
amount.  This  screen  is  3  ft.  wide  and  the 
length  of  a  dump  wagon  usually  9  ft.  The 
frame  is  made  of  2-in.  x  4-in.  scantling  with 
two  cross  braces  of  the  same  material.  The 
frame  is  covered  with  screen  wire  of  a  size, 
usually  V4-in.  to  %-in.  mesh,  required  to  give 
a  satisfactory  product.  The  angle  at  which 
the  screen  is  set  will  vary  the  product  to  a 
considerable  extent.  The  lower  edge  of  the 
screen  is  provided  with  hooks  to  hang  on  to 
the  side  boards  of  the  wagon,  and  the  screen 


There  are  no  unusu.ii  i lures  employed  in 
delivering  the  gravel  i.i  ■  roads.  Traction 
hauling  has  been  empl  ;.  >  .  only  to  a  limited 
extent.  For  the  most  p..;.  teams  with  slat 
bottom  dump  wagons  an  used,  the  price  for 
man  and  team  ranging  fii-m  $3.00  to  $-5.00  per 
day  in  different  parts  of  Ihc  state.  Experi- 
ence has  taught  us  that  a  team  should  travel 
20  miles  for  a  day's  work,  where  the  haul  is 
%  mile  or  more,  so  that  too  much  time  is  not 
consumed  loading  and  dumping.  The  roads 
hauled  over  arc  such  that  the  loads  vary  from 
1    to    2    yds.;    the    average    probably    is    not 


is  supported  at  the  desired  angle  by  posts 
bolted  to  the  upper  end  of  the  fratne,  or  as 
in  later  screens,  the  posts  fit  in  iron  hoops 
attached  to  the  upper  side  of  the  screen.  This 
device  is  quite  popular  in  Antrim  and  Kal- 
kaska Counties. 

Some  gravel  is  partially  screened  when 
loaded  with  drag  scrapers  by  allowing  it  to 
slide  over  a  chute  screen  placed  on  an  incline 
between  the  dumping  platform  and  the  wagon. 
This  screening  costs  less  than  it  does  to  shovel 
the  gravel  into  wagons  by  hand,  but  it  is  not 
very  thorough  and  cannot  be  recommended, 
except   where  the  filler  is  fine   dry  sand. 

A  similar  chute  screen  is  sometimes  used 
in  connection  with  an  ordinary  bucket  elevator 
driven  by  a  gasoline  engine,  which  is  housed 
in  between  the  elevator  and  the  gravel  bins. 
This  arrangement  is  shown  in  Fig.  2.  The 
bins  are  sufficiently  elevated  to  permit  of 
drawing  the  gravel  by  gravity  directly  into 
the  wagons,  thus  saving  any  further  cost  for 
loading.  In  such  cases  the  gravel  is  delivered 
to  the  elevator  boot  by  means  of  single 
horses  hitched  to  drag  scrapers.  With  such 
an  outfit,  it  is  easy  to  screen  from  60  to  75  cu. 
yds.  of  gravel  per  day,  and  to  keep  the  cost  of 
screened  gravel  in  the  bins  at  from  20  cts. 
to  25  cts.  per  cu.  yd.  The  force  required  is : 
Three  single  horses  on  drag  scrapers,  each 
with  man ;  one  team  and  man  with  wheel 
scraper  to  remove  sand;  one  superintendent 
who  acts  as  engineer  and  handy  about  the 
plant. 

Rotary  screens,  already  mentioned,  are  often 
used  instead  of  the  chute  screen  and  with  bet- 
ter results  when  the  gravel  is  moist  or  con- 
tains any  clay  loam.  If  much  clay  is  present, 
it  is  impossible  to  screen  gravel  without  plac- 
ing a  water  jet  in  the  screen,  which  is  gen- 
erally not  desirable  in  producing  road  gravel. 
This  has  not  been  done  in  Michigan,  except 
in  commercial  pits  where  most  of  the  product 
is   sold   for   concrete   purposes. 

Where  it  is  not  necessarx  to  screen  the 
gravel,  it  is  usually  loaded  li>  liand.  though 
the  drag  scraper  is  frequentlv  used  for  haul- 
ing the  gravel  up  a  plank  incline  by  means 
of  rope  and  pulleys  so -arranged  that  the  load- 
ing team  travels  in  a  path,  the  direction  of 
which  is  approximately  at  right  angles  to  the 
incline. 

In  other  cases,  wheeled  scrapers  are-  used 
to  placet  the  gravel  into  hoppers,  which  are 
large  enough  to  hold  a  wagon  load,  and  high 
enough  to  permit  dumping  directly  into  the 
wagon  when  filled,  as  is  clcarlv  shown  in 
Fig.  3. 


Log-Hone. 


greater  than  1^  yds.  Thus,  given  the  length 
of  haul,  the  size  of  loads  that  can  be  drawn 
and  the  rate  of  wages  in  any  community,  it 
is  a  simple  matter  to  estimate  the  cost  of  de- 
livering gravel  to  the  roads.  The  cost  of 
hand  loading  varies  between  10  cts.  and  15 
cts.  per  cu.  yd.,  depending  upon  the  ease  with 
which  gravel  can  be  handled  and  the  wages 
paid.  The  spreading  varies  from  2  to  5  cts. 
per  cu.  yd.,  according  to  methods  used. 

The  state  law  requires  that  the  gravel  shall 
be  applied  in  two  layers,  and  that  each  layer 
shall  be  compacted  separately.  It  has  been 
found  that  10  ins.  of  loose  gravel  are  re- 
quired to  make  8  ins.  of  compacted  gravel,  a 
shrinkage  of  20  per  cent,  where  the  gravel  is 
not  driven  into  the  subgrade  nor  wasted  away 
on  the  sides.  Usually  6  ins.  of  loose  gravel  is 
put  on  for  the  first  layer  and  4  ins.  for  the 
second  layer.  A  spike-tooth  farm  harrow, 
preferably  one  of  the  lever  type  with  teeth 
tilted  slightly  backward,  is  the  first  compact- 
ing tool  used,  and  the  most  efficient  in  the 
early    stages,    not    excepting    a    power     roller. 


and  efficient  concrete  I'oUer  can  be  built  of 
old  boiler  shells  after  the  plan  shown  in  Fig.  4. 
The  dimensions  are  given  except  for  the 
shaft,  which  should  be  about  3  ins.  in  diam- 
eter, and  no  further  description  is  necessary. 
The  cost  of  such  rollers  has  been,  in  most 
cases,  between  $50  and  $60  and  their  weight 
is  nearly  4  tons.  Complete  rollers  with  steel 
shells  ready  to  be  filled  with  concrete  are  on 
the  market  and  cost  about  $110.  Quite  a 
number  of  these  rollers  are  also  in  use  on 
Michigan  roads. 

No  matter  how  painstaking  the  work  of 
spreading,  harrowing  and  rolling  the  gravel, 
on  the  ordinary  country  road,  the  final  set  will 
come  only  under  travel,  and  to  insure  a  good 
surface  the  road  must  be  kept  smooth  during 
this  formative  period.  For  this  purpose,  the 
most  efifective  tools  are  the  log  and  plank 
drags,  or  some  of  the  various  types  of  steel 
drags  which  accomplish  the  same  purpose.  If 
the  former  tools  are  systematically  used  after 
rains,  when  the  gravel  is  in  packing  condition, 
no  other  scraping  tools  will  be  necessary,  but 
the  road  must  be  kept  smooth  during  this 
time,  even  though  it  be  necessary  to  use  the 
four-wheeled  grader  at  times.  When  once 
compacted  in  this  manner,  and  with  a  cross 
section  that  gives  perfect  surface  drainage, 
there  is  less  trouble  to  maintain  a  good  gravel 
road  surface  than  any  other  where  the  volume 
of  traffic  is  not  beyond  its  capacity. 


Maintenance      of    Earth    and     Gravel 

Roads  in  New  York  State  by 

Road  Honing. 

The  proper  maintenance  of  earth  and  gravel 
roads  is  one  of  the  most  important  problems 
which  tonfronts  the  highway  engineer.  Much 
has  been  written  and  many  theories  have  been 
advanced  as  to  the  proper  means  for  preserv- 
ing the  crown  of  earth  and  gravel  roads,  and 
of  filling  the  ruts  and  depressions.  In  New 
York  state  many  devices  to  secure  these  ends 
have  been  tested,  and  according  to  Bulletin 
No.  1  of  the  Bureau  of  Town  Highways,  from 
which  these  notes  have  been  taken,  it  has  been 
demonstrated  that  the  most  economical  and 
effective  way  of  preserving  the  crown  of  earth 
and  gravel  roads  and  filling  ruts  and  depres- 
sions is  by  systematic  road  honing.  It  is  stated 
that  in  many  instances  for  terms  varying  from 
one  to  six  years  and  under  varying  conditions 
of  soil  and  traffic,  by  a  systematic  use  of  road 
hones  in  districts  varying  from  three  to  six 
miles  each,  earth  roads  have  been  maintained 
and  kept  in  good  condition  at  an  average  cost 
of  less  than  $6  per  mile  per  year. 

The  road  hone  most  commonly  used  in  New 
York  state  is  the  device  heretofore  known  as 
the  split   log  drag.     .\   sketch  of  this  hone  is 


Fig.  2 — Railroad   Road    Hone. 


The  gravel  is  usually  iil.md  on  the  road  com- 
mencing at  the  end  "nearest  ihe  pit,  so  that  the 
gravel  teams  do  a  large  part  of  the  compact- 
ing. To  save  cost,  ro'!irig  is  seldom  done 
until  after  rains  have  thoroughly  wet  the 
gravel.  In  some  instai' -.s  power  rollers  are 
used,  but  on  most  roads  the  rolling  is  done 
with   horse  rollers. 

Many    concrete    rol'r-      ;ire    used     for     this 
purpose.     It  has  been  1  1  that  a  very  cheap 


shown  in  Fig.  1.  A  hone  of  this  kind  is  made 
by  splitting  a  log  8  or  9  ft.  in  length,  and  10 
or  1?  ins.  in  dianteter,  in  halves,  which  parts 
are  placed  about  30  to  36  ins.  apart,  with  the 
flat  sides  to  the  front  so  that  the  sharp  edges 
will  act  as  scrapers,  and  be  fastened  in  this 
position  by  crossbars.  These  hones  can  be 
constructed  at  a  cost  of  about  $2  or  $3  each. 
Two  pieces  of  railroad  rail  fastened  by  iron 
bars  in  the  same  manner  make  a   better   and 
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more  durable  hone.  See  Fig.  2.  Plank  may 
be  placed  on  crossbars  on  which  the  driver 
may  ride,  if  necessary.  To  use  it  the  horses 
are  hitched  so  that  the  hone  has  a  slant  of 
about  45°  to  the  direction  of  the  pull  of  the 
team. 

What  is  claimed  to  be  a  still  better  and 
more  effective  hone  is  shown  in  Fig.  3.  This 
is  made  of  oak  plank  4  ins.  thick  and  10  ins. 
wide,    faced   with  a  cutting  edge  of   steel   or 


clay,  while  the  roads  are  moist  that  the  ruts 
will  be  tilled  with  mud  or  soft  earth,  which 
must  have  proper  time  to  season  or  harden 
before  the  passage  of  vehicles  in  tlic  sarne 
track  or  rut  can  properly  be  pormitto<l.  It  is 
desirable  to  provide  at  convenient  places  by 
(he  side  of  the  road  wooden  blocks,  or  liard- 
heads,  ranging  in  size  of  from  (i  to  8  ins.  or 
thereabouts,  and  as  the  road  is  being  honed  on 
one  side  to  place  these  blocks,  or  hardheads. 


crease  until  the  desired  width  is  obtained. 

Always  hone  a  little  earth  toward  the  cen-. 
ter   of  the  road   until   it  is   raised,   forming  a 
crown   of  at  least  one  inch   fall  to  the   foot. 
If  the  hone  cuts  too  much,  shorten  the  hitch. 

The  amount  of  the  earth  that  the  hone  will 
carry  along  can  lie  very  considerably  controlled 
by  the  driver  accordingly.  When  the  roads 
are  first  honed  after  a  very  muddy  spell 
wagons  must  drive,  if  possible,  to  one  side 
tmtil  the  roadway  has  a  chance  to  freeze  or 
dry  out. 

The  best  results  from  honing  are  obtained 
by  a  repeated  application.  Constant  attention 
is  necessary  in  order  to  maintain  an  earth 
road  in  its  best  condition. 


Fig.  3 — Oak  Plank  Hone. 


iron,  and  beveled  on  the  back.  A  heavy  stick 
of  timber  to  smooth  and  compact  the  road 
may  be  fastened  to  the  back  by  means  of 
chains  about  30  ins.  in  length.  The  hone  is 
hauled  by  a  tongue  fastened  rigidly  to  the  face 
of  the  plank.  There  are  several  holes  through 
this  half  circle  spaced  at  equal  distances,  and 
in  a  position  to  receive  a  bolt  passing  through 
the  tongue.  By  changing  this  bolt  any  de- 
sired slant  may  be  given  to  the  scraper.  Other 
types  of  road  hones  used  in  Xew  York  state 
are  shown  in  Figs.  4  and  5. 

Before  undertaking  to  use  the  hones  the 
road  must  be  thoroughly  drained,  shaped  and 
crowned  by  the  use  of  a  road  machine  for 
grading  and  scraping.  The  loose  stones,  sod 
and  organic  matter  must  be  removed  and  the 
ditches  and  culverts  made  free  and  clear. 
Then  the  hones  must  be  used  while  the  road 
is  wet  from  recent  rains,  and  should  be  honed 
its  entire  length.  It  is  important  that  the 
road  hones  should  not  be  used  after  the  sur- 
face has  become  dry.  It  is  time  and  money 
worse  than  wasted  as  actual  jiamage  results 
from  their  use  at  such  times  because  it  is  pro- 
ductive of  a  dusty  condition  and  tends  to  de- 
stroy hardened  particles  of  earth  which  might 
otherwise  resist  wear.  The  earth  must  be 
handled  while  it  contains  moisture  if  a  solid 
earth  surface  is  desired.  Consequently  the 
only  time  when  it  is  proper  to  use  a  hone  is 
while  the  surface  of  the  road  is  actually  wet. 
or,  at  least,  moist.  A  gravel  road  must  be 
wet  at  the  time  of  honing,  a  clay  road  can 
not  be  honed  wet.  but  must  be  moist. 

By  using  the  hones  while  the  road  is  yet  wet 
or  moist  it  finally  becomes  a  series  of  practi- 
cally waterproof  layers  of  puddled  earth,  and 
almost  imperceptibly  the  center  is  elevated  to 
a  smooth  grade  that  is  not  easily  affected  by 
the  bad  weather.  One  point  which  must  not 
be  lost  sight  of  is  the  fact  that  the  puddling 
effect  of  the  hone  when  used  upon  a  wet  sur- 
face is  fully  as  important  in  its  results  as  the 
smoothing  which  is  accomplished.  This  im- 
plement should  be  used  when  parts  of  the 
road  might  seem  altogether  too  wet,  but  usu- 
ally  it   is   impossible  to  commence  this   work 


at  intervals  of  100  to  200  ft.  along  the  rut, 
thus  forcing  the  travel  out  of  the  ruts  and 
giving  them  an  opportunity  to  harden  and 
cure.  These  blocks,  or  hardheads,  should  be 
removed  as  soon  as  practicable  and  not  later 
than  24  hours  after  honing.  The  use  of  these 
blocks  applies  only  to  such  cases  where  a 
road  has  become  deeply  rutted.  This  prac- 
tice will  force  the  automobile  or  the  heavily 
laden  vehicle  to  seek  passage  over  other  por- 
tions of  the  roadbed  which  cannot  be  easily 
destroyed  by  once  traveling  over  it.  It  must 
be  borne  in  mind  that  a  practice  of  this  char- 
acter will  inflict  a  temporary  inconvenience 
upon  the  user  of  the  road,  but  if  a  road  has 
been  standardized  to  a  width  of  24  ft.  be- 
tween ditches  with  a  crown  of  1  in.  to  the  foot 
there  is  no  good  reason  why  travel  should  not 


American  Society  of  Mechanical  Engi- 
neers.— The  sixty-third  meeting  of  the 
.•\nicrican  Society  of  Mechancal  Engineers  will 
be  held  in  Pittsburg,  Pa.,  from  May  30  to 
June  2,  inclusive.  The  society  has  not  met 
in  this  city  since  1884.  An  executive  commit- 
tee consisting  of  E.  M.  Herr,  chairman, 
George  Mesta,  J.  M.  Tate,  Jr.,  Chester  B.  Al- 
bree,  D.  F.  Crawford,  Morris  Knowles  and 
Elmer  K.  Hiles,  secretary,  will  have  charge  of 
the  Pittsburg  meetings.  It  is  expected  that 
from  300  to  400  members  and  ladies  will  be 
in  attendance.  There  will  be  professional  ses- 
sions when  papers  will  be  read  and  discussed. 
There  will  also  be  inspection  trips  through  the 
leading  local  industrial  establishments,  besides 
automobile  trips  tlirough  the  parks,  a  visit  to 
Carnegie  Institute.  Memorial  Hall,  etc. 


New  York,  New  Haven  &  Hartford  Ap- 
praisal.— The  report  of  the  appraisers  ap- 
pointed by  the  Massachusetts  legislature  to 
examine  the  property  of  the  New  York.  New 
Haven  &  Hartford  R.  R.  shows  that  the  value 
of  the  property  is  44  per  cent  greater  than 
the  securities  issued  against  it.  The  total 
value  of  the  property,  not  including  intangi- 
ble assets,  is  $496,000,000,  while  the  total  ob- 
ligations of  the  company  are  $340,000,000. 
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Fig.  5 — Vermont  Hone. 


be  temporarily  diverted  over  certain  portions 
of  the  road  to  the  end  that  the  most  excellent 
results  desired  may  be  attained. 

The  following  points  should  be  borne  in 
mind  in  honing  a  road : 

Make  a  hone  which  can  be  hauled  over  the 
road  at  an  angle  so  that  a  small  amount  of  the 
earth  is  pushed  to  the  center  of  the  road. 

Drive  a  team  at  a  walk,  and  let  the  driver 
ride  on  the  hone. 

Begin  at  one  side  of  the  road  or  wheel 
track,  returning  on  the  opposite  side. 

Hone  the  road  as  soon  after  every  rain  as 
possible  but  not  when  the  mud  is  in  such  a 
condition  as  to  stick  to  the  hone.  Do  not 
hone  a  road  when  dry. 


The  New  York  State  Barge  Canal  Terminal 
Commission  has  submitted  its  final  report. 
Recommendation  is  made  by  the  commission 
that  the  state  appropriate  $i6,-500,000  for  ter- 
minal construction  and  equipment  in  New 
York,  Albany,  Troy,  Whitehall,  Schenectady, 
I'tica,  Oswego.  Syracuse,  Rochester,  Tona- 
wanda  and  Buffalo.  It  is  estimated  that  this 
appropriation  will  sufiice  to  construct  and 
equip  the  barge  canal  public  terminals.  Rec- 
ommendation is  made  that  the  state  engineer 
shall  prepare  the  plans  for  the  terminals  and 
supervise  their  construction  and  that  after- 
ward they  shall  be  turned  over  to  the  state 
superintendent  of  public  works  for  adminis- 
tration. That  the  state  superintendent  of  pub- 
lic works  shall  fix  a  schedule  of  charges  for 
use  of  the  terminals  also  is  suggested,  with 
reservation  that  before  the  schedule  goes  into 
effect  it  shall  be  approved  by  the  canal  board. 


N.  Y.  State  Hone. 


too  soon  after  a  rain.  While  the  road  is  in 
this  condition  it  is  better  to  drive  down  one 
wheel  track  and  back  on  the  other.  This  will 
work  the  earth  toward  the  center  of  the 
wagon  track,  fill  the  depressions  and  grad- 
ually widen  the  road  as  the  work  progresses. 
It  will  be  found  that  in  honing  roads,  the 
soil  conditions  of  which  are  more  particularly 


Hone  whenever  proper  at  all  seasons  of  the 
year.  If  a  road  is  honed  immediately  before 
a  cool  spell  it  will  freeze  in  a  smooth  condi- 
tion. 

The  width  of  the  traveled  way  to  be  main- 
tained by  the  hone  should  be  from  18  to  24 
feet ;  first  hone  a  little  more  than  the  width 
of   a    single    wheel   track,    then    gradually    in- 


The  legislature  of  Kansas  has  passed  the 
workmen's  compensation  act.  The  act  will  ap- 
ply only  to  hazardous  employment  at  which  15 
or  more  persons  are  working.  The  act  pro- 
vides that  if  a  workman  dies  from  injuries  his 
dependents  shall  receive  three  times  the 
amount  he  earned  the  preceding  year,  but  not 
to  exceed  $3,600  and  not  less  than  $1,200.  In 
case  he  leaves  no  dependent  the  expense  of 
medical  attendance  and  funeral  shall  be  paid 
by  his  employer. 


March  15,  1911. 
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WATER-WORKS      AND      SEWERS     SECTION 


A  Sewer  Cleaner  with  Motor  Operated 

Cutters;    Costs   of    Operation. 

A  new  type  of  sewer  .leaner  with  motor 
operated  cutter  has  recently  been  extensively 
used  in  Kansas  City,  Mo.,  and  is  being  intro- 
duced into  other  cities.  1  lie  cleaner  is  shown 
by  Fig.  1  and  Fig.  2  is  a  diagram  indicating 
the  method  of  using  it.  Referring  to  Fig.  1 
it  will  be  seen  that  the  cleaner  consists  of  a 
barrel  provided  with  four  runners  on  which 
it  rides  when  moving  through  the  sewer. 
Within  the  barrel  is  a  water  motor,  the  shaft 
of  which  extends  out  of  the  front  end  and 
carries  a  series  of  hook-shaped  cutting  blades. 
The  rear  end  of  the  barrel  is  provided  for  a 
hose  connection  by  means  of  which  the  water 
for  operating  the  motor  is  delivered.  Finally 
there  are  rope  connections  in   front  and  rear. 


port     gives     the     cost     of     14     days'     work 

cleaning   7,801    ft.   of  sewer   as   3.15   cts.    per 

ft.,   including   cost   of  shifting  machine   from 
job   to   job. 

The    sewer    cleaner  described    is    made    by 

the  Sieben  System  of  Sanitation  Co.,  Kansas 
City,    Mo. 


Cost  of  Laying  Cast  Iron  Pipe  for  the 

Water  Works  of  Monterey, 

Mexico.* 

In  constructing  the  new  water  works  for 
Monterey,  Mexico,  some.  CG',4  miles  of  cast 
iron  distribution  mains  were  laid,  the  great 
bulk  of  which  was  4-in.,  6-in.  and  12-in.  pipe. 
There  were  1,126  gate  valves  on  the  line. 

The    pipes    were    all    cast    according   to    the 


Fig.    1. — View  of  Sewer  Cleaner. 


In  operation  a  hose  from  the  nearest  hydrant 
is  attached  to  the  barrel  and  the  cleaner  is 
hauled  through  the  sewer  between  manholes 
by  windlasses  as  indicated  by  Fig.  2.  As  the 
cleaner  advances  the  cutting  blades  operated 
by  the  motor  cut  and  grind  away  the  sedi- 
ment which  is  carried  away  by  the  stream 
of  waste  water  from  the  motor.  The  hose 
has.  of  course,  to  be  long  enough  to  reach 
from  the  hydrant  down  the  first  manhole  and 
through  the  sewer  to  the  second  manhole. 
Four  men  nominally  operate  the  cleaner,  two 
ahead  operating  the  second  windlass  to  pull 
the  cleaner  and  two  at  the  first  manhole  to 
feed  in  the  hose  and  back  rope. 

As  indicating  the  efficiency  and  cost  of 
operating  the  cleaner  we  give  the  following 
excerpts  from  a  report  by  Theodore  N.  Aish, 
Engineer  in  Charge  of  Comprehensive  Sewer 
System,  Kansas  City,  Mo.,  of  a  test  run  made 
Dec.  7,  1910:  The  sewer  was  an  18-in.  pipe 
sewer  and  the  length  cleaned  between  man- 
holes was  371  ft.  At  12:20  p.  m.,  the  crew, 
consisting  of  4  laborers,  1  foreman  and  1 
team  began  the  work  of  stringing  hose  to  the 
nearest  fire  plug,  1,2-50  ft.  distant,  and  get- 
ting rods  through  the  stretch  of  sewer  be- 
tween manholes  No.  1  and  No.  2,  preparatory 
to  running  the  machine  through.  All  pre- 
paratory work  was  done,  water  turned  on 
and  the  machine  started  from  manhole  No. 
2  at  3  p.  m.  A  few  minutes  after  the  ma- 
chine was  started  a  length  of  hose  burst, 
which  caused  a  delay  of  12  minutes  while  a 
new  length  was  being  put  in.  The  machine 
was  taken  out  at  manhole  No.  1  at  3:42  p.  m. 
having  traversed  the  371  feet  of  pipe  in  42 
minutes,  or  deducting  the  12  minutes  delay 
for  repairing  hose,  the  actual  time  of  cleaning 
the  sewer  was  30  minutes.  The  hose  was 
then  taken  up  and  rolled  and  everything 
cleaned  and  put  away  by  5 :30  p.  m.  That 
this  sewer  was  actually  cleaned  was  shown 
by  running  a  Shannon  bucket  through  the 
sewer  after  the  machine  had  gone  through. 
In  the  whole  length  of  this  stwer  only  about 
V}  cu.  ft.  of  dirt  was  gathtrnl  in  the  bucket. 
The  cost  of  the  cleaning  w.i^  :is  follows: 

Foreman,   5    hours   at   37^/^    cts $1.85 

Team.   5  hours  at  50   cts 2.50 

Labor,   20  hours  at  25  cts 5.00 

Total    labor    cost J9-35 

The  length  of  sewer  clea:K!  being  371  ft., 
the  cost  per   foot  was  2.52  cts.     Another   re- 


British  Standard  Specification,  in  3.6.5-m  (12- 
ft.)  lengths,  and  were  supplied  by  Messrs.  D. 
Y.  Stewart  &  Co..  and  Messrs.  Dick,  Kerr  & 
Co.,  of  Kilmarnock  and  London.  The  valves 
were  all  of  standard  design,  faced  with  gun- 
.netal,  and  were  supplied  by  Messrs.  Glenfield 
&  Kennedy,  Limited,  of  Kilmarnock,  Scot- 
land. 

The  pipe  was  laid  by  Mexican  labor,  which 
proved  efficient  after  the  gangs  were  once 
trained.  The  following  shows  the  rates  of 
laying  and  the  cost  per  lineal  foot,  excluding 
lowering  and  testing,  for  the  several  sizes.  In 
figuring  these  costs,  which  are  given  in  Mex- 
ican pesos,  we  have  taken  the  value  «f  the 
peso  at  50  cts.,  which  is  1  to  1%  ct.  high,  in 
order  to  reduce  the  amount  of  computation. 
Those    who    desire    more    exact    figures    can 
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30-in.  Pipe:                                                 Per  day. 

1  foreman  at  4.50  pesos  ($2.25) $  2.25 

4  caulkers  at  3.00  pesos  ($1.50) 6.00 

2  lead  pourers  at  2.00  pesos  ($1) 2.00 

1  lead  miller  at  1.50  pesos  ($0.75) 0.75 

1  pipe  cutter  at  2.00  pesos  ($1) 1.00 

12  laborers  at  1.00  pesos  ($0.50) 6.00 

1  water  boy  at  0.50  pesos  ($0.25) 0.25 

Total     $18.25 

Gang  averaged  20  pipes,  or  240  ft.  of  pipe 
per  day,  which  gives  a  cost  of  7.6  cts.  per  ft. 

24-in.    Pipe:  Per  day 

1  foreman    at    4.50    pesos    ($2.25) $2.25 

5  caulkers  at  3.00  pesos  ($1.50) 7.50 

2  lead  pourers  at  2.00  pesos  ($1) 2.00 

1  lead  melter  at  1.50  pesos  ($0.75) 0.75 

1  pipe  cutter  at  2.00  pesos  ($1) 1.00 

10  laborers  at  1  peso  ($0.50) 5.00 

1  water  boy  at  0.50  peso   ($0.25) 0.25 

Total    $18.75 

Gang  averaged  25  pipes  per  day,  or  300  lin. 

ft.,  which  gives  a  cost  of  6.25  cts.  per  lin.  ft. 

20-in.    Pipe:  Per  day. 

1  foreman  at  4.50  pesos  ($2.25) $  2.25 

4  caulkers  at  3.00  pesos  ($1.50) 6.00 

2  lead  pourers  at  2.00  pesos  ($1) 2.00 

1  lead  melter  at  1.50  pesos   ($0.75) 0.75 

1  pipe  cutter  at  2.00  pesos  ($1) 1.00 

12  laborers  at   1.00   peso    ($0.50) 6.00 

1  water  boy  at  0.50   peso   ($0.25) 0.25 

Total    $18.25 

Gang  laid  35  pipes  per  day,  or  420  lin.  ft., 
which  gives  a  cost  of  4.35  cents  per  lin.  ft. 

IS-in.   Pipe: 

1  foreman  at  4.50  pesos  ($2.25) $  2.25 

4  caulkers  at  3.00  pesos  ($1.50) 6.00 

2  lead  pourers  at  2   pesos    ($1) 2.00 

1  lead  melter  at  1.50  pesos   ($0.75) 0.75 

1  pipe  cutter  at  2.00  pesos  ($1) 1.00 

8  laborers   at    1.00  peso   ($0.50) 4.00 

1  water  boy  at  0.50  peso   ($0.25) 0.25 

Total    $16.25 

Gang  laid  40  pipes  per  day,  or  480  lin.  ft., 
at  a  cost  of  3.38  cts.  per  lin.  ft. 

15-in.   Pipe;  Per  day. 

1  foreman  at  4.50  pesos  ($2.25) $  2.25 

4  caulkers  at  3.00  pesos  ($1.50) 6.00 

2  lead  pourers  at  2.00  pesos  ($1) 2.00 

1  lead  melter  at  1.50  pesos   ($0.75) 0.75 

1  pipe  cutter  at  2.00  pesos  ($1) 1.00 

8  laborers   at   1.00   peso   ($0.50) 4.00 

1  water  boy  at   0.50  peso   ($0.25) 0.25 

Total    $16.25 

The  gang  laid  45  pipes  per  day,  or  540  lin. 
ft.,  at  a  cost  of  3  cts.  per  lin.   ft. 

12-in.    Pipe:  Per  day. 

1  foreman  at  4.50  pesos  ($2.25) $  2.25 

4  caulkers  at  3.00   pesos    ($1.50) 6.0C 

2  lead  pourers  at  2.00  pesos   ($1) 2.00 
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Fig.  2 — Method  of  Using  Sewer  Cleaner. 


readily  make  their  own  computations  from 
the  figtires  given.  The  records  are  all  for  a 
lO-hour  working   day : 


•Rearranged  from  ■''; 
Sewerage  of  Monterey.  ."^T 
G.  Cireway,  Proc.  Am.  ^' 
p.  1683. 


i,-  Water-Works  and 
L..  Mexico."  by  G.  R. 
o.   C.  E.,  Vol.  XXXVI, 


1  lead  melter  at  1.50  pesos   ($0.75) 0.7a 

1  pipe  cutter  at  2.00  pesos  ($1) 1.00 

8  laborers  at   1.00   peso    ($0.50) 4.00 

1  water  boy  at  0.50  peso   ($0.25) 0.25 

Total    $16.25 

The  gang  laid  60  pipes,  or  720  lin.   ft.  per 
day,  at  a  cost  of  2.25  cts.  per  lin.  ft. 
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6-in.    Pipe:  I'er  day. 

1  foreman  at  J.50  pesos  ($2.25) i  --•> 

4  caulkers  at  3.00  pesos  (J1.501 b.OO 

2  lead  pourors  at  2.00  pesos  (Jl) 2.00 

1  lead  melti-r  at  1.50  pesos  (J0.75) 0.75 

1  pipe  cutter  at  2.00  pesos  ($1) 1.00 

6  laborers  at   1.00   peso    ($0.50) S.OO 

I  water  boy  at  0.5  peso  ($0.25) 0-25 

Total   $15.25 

The   gang   laid   100   pieces,   or   1;200    ft.   of 

pipe  per  (iay,  at  a  cost  of  1.27  cts.  per  lin.  ft. 

Exactly  the  same  gang  laying   l-in.  pipe  laid 

150  pipes,  or   1,800   ft.,  per  day,  at  a  cost  of 

0.85   ct.   per   lin.    ft. 

Valuation  of  the  Physical  Property  of 
the  Peoria  Water  Co..  with  a  Dis- 
cussion of  Rate  Making  and 
of  Reasonable  Rates.* 

( (.  onchiilcd   from  page  "-'VS.^ 

API'UC.\T10N  OF  METERS  TO  PEORl.\  WATER  WORKS. 

As  has  been  seen,  the  average  daily  con- 
sumption of  water  at  Peoria  was  7,435,000 
gals,  per  day  for  the  year  ending  June  30.  1910. 
or  102  gals,  per  capita  per  day,  allowing  73,000 
as  the  population  of  the  city  and  adjacent  vil- 
lages supplied  with  water. 

The  services  January  1,   ISUO.  were 10,239 

Meters    In   use 371 

Per  cent  of  services  metered ."■<> 

Number  of  services  per  1.000  of  population  142 
Experience  shows  that  cities  of  the  class  of 
Peoria,  if  supplied  with  a  full  quota  of  water 
mains,  with  its  business  well  developed,  would 
have  on  an  average  probably  170  or  more 
ser\-ices  per  1,000  population,  and  with  the 
present  relative  amount  of  meters  the  con- 
sumption would  have  been  greater  than  102 
gals,  per  capita. 

The  question  is,  what  consumption  per  capita 
would  Peoria  have  had  if  it  had  been  generally 
metered?  And  what  is  it  likely  to  have  in  the 
future  if  meters  should  be  installed? 

Tlie  Des  Moines,  Iowa,  water  plant,  owned 
by  a  public  service  company,  has  139  miles  of 
street  mains,  and  on  Jan.  1.  1910,  had  13,906 
service  pipes  and  13,008  meters,  giving  93.5 
per  cent  of  metered  services.  The  consumption 
of  water  was  52  gals,  per  c.ipita  for  the  year 
1909,  with  an  estimated  population  of  86,415. 
On  a  corrected  estimate  based  on  the  1910 
census,  it  was  54  gals,  per  capita. 

The  water  is  furnished  to  the  city  with 
about  the  same  pressure  as  at  Peoria. 

In  the  report  on  the  New  York  supply  made 
to  Bird  S.  Coler,  Comptroller,  by  John  R. 
Freeman,  in  March.  1900.  such  data  with  rela- 
tion to  the  effect  of  the  use  of  meters  on  the 
consumption  of  water  as  was  then  available, 
was  collected  and  analyzed.  From  this  data  a 
curve  was  constructed  w'hich  was  intended  to 
represent  the  mean  consumption  of  water  per 
capita  with  varying  ratios  existing  between 
the  number  of  meters  installed  and  tlie  num- 
ber of  service  pipes.  The  second  column  in 
the  followins  table,  represents  the  gallons  per 
capita  per  day  taken  from  Freeman's  curve, 
while  the  third  is  intended  to  be  applicable  to 
Peoria,  after  mains  have  been   extended. 

Per  cent  Estimated  gallons 

of  metered  Gallons  per  per  capita  per 

services.  capita  daily.  day.  Peoria. 

0  2.'i0  155 

2.5  ISO  135 

5.0  150  120 

7.5  130  112 

10.0  115  105 

15.0  100  9S 

20.0  90  94 

25.0  82  90 

30.0  78  !*6 

40.0  70  SI 

50.n  6S  78 

60.0  62  74 

75.0  58  70 

90.0  56  C7 

100.0  55  (55 

The  Freeman  curve  can  only  be  exnected  to 
represent  the  law  of  variation  in  a  general 
way.  and  is  very  little  aid  in  determining  the 
w'ater  consumption  in  any  particular  case. 

As  has  been  seen,  the  meters  in  use  in  Peoria 


•Condensed  and  partly  rearrangf-d  from  "Valu- 
ation of  the  Property  of  the  Peoiia  Water 
Works  Co..'*  by  Benezette  Williams  and  C.  B. 
Williams  "Audit  of  Accounts  of  the  Peoria 
Water  Works  Co.."  by  Edward  A.  Pratt  &  Co.. 
and  "Water  Rates  for  the  Plant  of  the  Peoria 
Water  Works  Co.."  by  Benezette  Williams  and 
C.  B.  Williams:  reports  made  for  the  city  of 
P.-oria.   III. 


arc  o.t)  per  cent  of  the  total  nunibcr  of  services. 
This  would  represent  a  consumption  of  about 
160  gals,  per  capita  by  the  Freeman  curve,  but, 
as  a  matter  of  fact,  the  consumption  i-  only 
102  gals,  per  capita. 

It  ilie  water  service  was  developed  to  the 
amount  of  170  services  or  more  to  1,000  of 
population,  the  present  consumption  instead  of 
being  102  gallons,  might  have  been  at  least  125 
gals,  per  capita. 

Making  all  the  comparisons  possible  with  the 
foregoing  data,  and  particularly  comparing 
with  Des  Moines,  whore  tlie  consumption  was  ' 
54  gals,  per  capita  in  1909.  on  a  population 
corrected  for  the  1910  census,  it  is  believed 
that  if  the  Peoria  works  were  now  metered  to 
the  extent  of  95  per  cent  of  the  services  that 
the  consumption  would  not  have  exceeded  60 
gals,  per  capita  per  day,  and  that  after  the 
mileage  of  street  mains  is  brought  up  to  132 
and  the  business  well  developed,  that  the  con- 
sumption is  not  likely  to  exceed  65  gals,  per 
capita  per  day  under  a  condition  of  100  per 
cent  of  services  metered. 

In  the  third  column  of  the  foregoing  table, 
giving  the  relation  between  the  per  cent  of 
services  metered  and  the  consumption  of  water 
per  capita  per  day,  is  an  estimate  of  this  rela- 
tion for  the  Peoria  Water  Works  based  upon 
the  meter  data  collected,  which  is  intended  to 
apply  to  Peoria  after  its  business  shall  have 
been  developed  comniensurately  with  a  dis- 
tribution system  of  not  less  than  132  miles  of 
street  mains,  and  with  approximately  170  serv- 
ices per  1.000  population. 

On  the  basis  of  the  relation  shown,  the  fol- 
lowing table  gives  the  population  it  is  possible 
to  serve,  and  the  year  when  an  average  avail- 
able suppiv  of  6.500.000  gals,  of  water  per  day 

will  be  exhausted : 

Tear 

Per  cent  when  present 

of  services           Population  which  supply  will 

metered.               can  be  served.  be  exhausted 

25                               72,200  1911 

50                               S3, 300  1917 

75                                 93,000  1924 

100                             100.000  1930 

The  limit  of  the  present  daily  supply  is  fixed 
at  6.500.000  gals,  per  day  to  guard  against  a 
year  of  excessive  drought. 

The  actual  average  daily  consumption  for 
the  year  ending  June  30.  1910,  was  7.435.000 
gals.,  and  for  the  year  ending  Dec.  31.  1910. 
it  is  likely  to  be  over  7,500,000  gals.  The  maxi- 
mum daily  consumption  for  the  year  being 
probably  that  of  July  9,  when  it  reached  12,- 
4.58.000  gals. 

A  new  well  will  be  put  into  operation  soon, 
which  is  likely  to  increase  the  supply  for  such 
a  year  as  the  present  one,  in  excess  of  500,000 
gals.,  bringing  the  total  daily  average  supply 
to  more  than  8.000.000  gals. 

In  using  6.500.000  average  daily  supply  for 
a  year  of  drought  a  20  per  cent  reduction  is 
made  over  such  a  year  as  the  present  one. 

For  these  reasons  and  because  the  water 
consumption  is  increasing  rapidly  at  present, 
being  20  per  cent  greater  per  capita  for  the 
year  ending  June  30.  1910.  than  it  was  one  and 
one-half  years  earlier,  there  seems  to  be  no 
question  that  meters  should  be  applied  prompt- 
ly and   universally   in   Peoria. 

The  special  conditions  affecting  the  water 
supply  seem  to  render  this  policy   imperative. 

COST   OF   INSTALLING   AND   MAINTAINING    METERS. 

In  1904  Edward  W.  Bemis.  Superintendent 
of  the  Cleveland  Water  Works,  in  a  paper  be- 
fore the  American  Water  Works  Association, 
gave  the  experience  in  Cleveland  in  setting  and 
maintaining  meters  as  follows ; 
Total  number  %-inch  meters  set  to  date.  13,407. 
Average  cost  of  meters  and  connections..?  6.50 
Average    cost    of    setting,    including   vaults 

and     basins 6.8. 

Total  in  place $13.37 

Average  cost  of  maintenance: 

Reading  and  clerical  work $  l.M 

Repairs    10 

Interest   and    depreciation,    S    per   cent    on 
$13.37     ■     1-0' 

Total   maintenance    $  2.27 

Data  contained  in  the  report  of  the  Cleve- 
land Water  Department  for  1908,  shows  that 
the  average  cost  of  setting  64,148  %-inch 
meters  to  that  date,  and  the  cost  of  maintain- 
ing them  for  the  year  1908  was  as  follows : 


Average   cost   of  meters  and  connections.  .$  6.4» 
Average    cost    of    setting.    Including    vaults 

and     basins *.78 

Total  in  place $15.24 

Average  cost  of  maintenance,  1908:  _._ 

Reading    *     ■■^' 

Repairs ■ ■ ' ' 

Interest   and    depreciation,    8    per    cent   on 
$15.24    ■     !■" 

Total   maintenance    $  190 

No  clerical  work  other  tlian  the  mere  read- 
ing of  the  meters  is  included  in  the  mainten- 
ance account  for  1908. 

Considering  this  data  as  a  whole,  it  is  fair 
to  take  the  cost  of  maintaining  %-inch  meters 
in  Cleveland  at  $2.00  per  meter  per  annum. 

In  the  report  on  the  New  York  water  sup- 
ply heinbefore  referred  to,  John  R.  Freeman 
estimates  the  cost  of  furnishing  and  setting 
meters  for  that  city,  with  a  force  of  men  work- 
ing systematically,  for  domestic   sizes   %   and 

%-inch,   at $12.50 

.\verage  cost  all  sizes 15.00 

Cost  of  maintenance  all  sizes,  including  in- 
terest, $2.50  per  meter  per  annum. 

This  estimate  is  not  very  different  from  the 
Cleveland  experience. 

In  Cleveland  they  use  many  large  brick 
basins  outside  of  the  houses,  which  inakes  the 
cost  of  setting  much  higher  than  it  would 
otherwise  be. 

Peoria  would  doubtless  get  along  with  less 
expensive  housing  for  the  meters,  so  that  the 
cost  of  installation  would  probably  be  less 
than  in  Cleveland.  On  the  other  hand,  the 
reading  and  clerical  work,  and  the  repairs,  are 
likely  to  be  somewhat  higher  in  Peoria  than 
for  Cleveland. 

A  safe  price  for  Peoria  is  believed  to  be 
$12.50  for  setting  all  sized,  and  $2.00  per 
annum  to  cover  all  expense  of  reading,  re- 
pairs,  renewals  and  interest. 

REASONABLE  R.\TES. 

Under  the  head  of  returns,  the  conclusion 
was  reached  that  7  per  cent  per  annum  on  the 
proper  investment  value  of  the  plant  would 
be  a  minimum  to  allow  for  interest  and  profits, 
or  more  properly,  interest  and  compensation 
for  tise  of  capital  and  services  in  caring  for  the 
capital,  and  the  risks  incurred  in  the  conduct 
of  the  business. 

It  iias  also  been  determined  that  the  fair 
value  of  the  property  of  the  Peoria  Water 
Works  Company  as  of  Jan.  1,  1909,  was 
$2,150,000. 

This  brings  us  to  the  concrete  problem  of 
reasonable  rates,  as  specifically  applied  to  the 
Peoria  Water  Works.  There  are  four  phases 
to  this  question  : 

1.  As  to  whether  the  earnings  of  the  Com- 
pany as  a  whole  yield  an  excessive  profit, 
considered  witli  reference  to  the  investment 
and  the  operating  cliarges.  and  as  compared 
with  the  cost  incurred  by  municipalities  which 
furnish  their  own  supply. 

2.  As  to  matters  of  fair  rate  adjustment 
between  private  consumers,  and  the  proper 
proportion  of  the  whole  revenue  which  should 
be  derived  from  private  sources,  compared  with 
that  paid  by  the  municipality  for  public  service. 

3.  As  to  questions  of  reasonableness  to  the 
consumer,  viewed  abstractly,  and  as  compared 
with  the  cost  of  individual  service  in  other 
cities,  but  without  regard  to  the  amount  of  the 
investment  and  cost  of  operation. 

4.  As  to  reasonableness  of  the  Peoria  rate 
ordinance,  as  affecting  the  income  of  the 
Company  if  applied  literally. 

The  first  phase  of  the  question  is  best  cov- 
ered by  a  comparison  between  the  revenue  of 
the  Company  and  the  operating  expenses  plus 
the  proper  return,  as  follows: 

Revenue  for  Year  Ending  December  31,  1908. 

Revenue  from   city $  47,470 

Revenue  from  private  sources...   177. 53S  $225,008 

Expenses  and  Fixed  Charges. 
Operating  expenses,  190S,  exclu- 
sive of  taxes  and  depreciation, 
and  reduced  $S.016  because  of 
unusual  contingent  expenses.. $  75.600 
Depreciation  being  that  annual 
sum  which  placed  at  compound 
interest    at    4    per   cent    equals 

$1,950,000  in  4G  years 15.000 

Taxes    15.000 

Return.'!,  being  7  per  cent  for  in- 
terest, administration  and 
profits   on    $2.150.000 150,500  $256,100 

Deficiency    S  31.092 
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This  showing  is  on  the  plant  as  it  existed 
on  Jan.  1,  1909.  Since  that  time  considerable 
money  has  been  expended  in  e.xtensions  of 
water  mains  and  improvements  at  the  pumping 
station.    Jnst  how  inmh  is  not  known. 

--\s  appears  under  the  head  of  "needed  im- 
provements." there  sliould  be  expended  $570.- 
000,  more  or  less,  upon  the  water  plant,  within 
the   ne.xt  three  years. 

There  are  other  tests  that  can  be  profitably 
applied  to  determine  whither  the  earnings  of 
the  company  as  a  whole  are  excessive,  and  as 
to  whether  the  city  is  being  better  or  worse 
served  with  a  public  service  corporation  than 
other  cities  who  operate  their  own  plants. 

.Appendix  I  is  a  tabulation  of  the  operating 
and  investment  data  of  thirty-nine  water  works 
plants  owned  and  operated  by  municipalities 
that  are  supplied  by  pumps,  in  cities  that  range 
from  approximately  25,000  population  to  240.- 
000  population.  The  average  population  being 
85,000  per  city,  as  compared  witli  73,000  popu- 
lation served  by  the  Peoria  water  works. 

The  following  table  contains  the  con- 
solidated mean  operatuig  data  of  these  thirty- 
nine  water  works  plants  compared  with  the 
Peoria  water  works  plant. 

Means,  and   averages   of 
the    Peo.    Water    Works 
plant,    Dec.    31.    190S. 
Means   and    averages   of 
39    Municipal    Water 
Works    plants. 

Age  of  plant  in  years 17  3s 

Population     70,120        84.995 

Water  pumped,  millions  of  gal- 
lons  per  annum 2,171  2,924 

Gallons,  per  capita,  per  day....  .S4  94 

Head  on  pumps  in  feet 31,i  212 

Miles   of   street   mains 99.3  133.6 

Number    of    services 9,040        12,760 

Number  of  meters 2S8  6,832 

Total   investment    2. l.'iO.OOO  2,435.582 

Investment  per  mile  of  mains..       21.651        18]226 

Investment  per  capita 31  28 

Private  revenue,  animal 177.538      205,073 

Private  revenue  per  service. ...  20  16 

Private  revenue  per  capita 2.53  2.41 

Operating      expenses,      without 

taxes     73.600        79.172 

Operating    expenses,    per    cent 

of   revenue    42  38 

Cost    to    citj-   of   public   service. 
$47,500     hydrant     rental     less 

$15,570    taxes,    equal 31.9;!0 

Cost  to  cities  of  public  service. 
6    per    cent    on     $2,435,582     is. 
$146,135,    plus    $79,172    operat- 
ing expenses,  less  private  in- 
come   $205,073,    equal 20,234 

Cost     to    city    for     public     and 

private  service 209,468      225,207 

Cost    to    city    for    public    and 
private  service  per  capita 2.99  2.65 

In  stating  the  cost  of  public  service  to  the 
city  of  Peoria  the  taxes  paid  by  the  Water 
Company  are  deducted  from  liydrant  rental, 
on  the  theory  that  this  is  necessary  to  compare 
with  municipal  plants,  unon  which  no  taxes 
are  paid. 

To  .obtain  the  cost  of  public  service  ren- 
dered by  the  municipal  plants,  6  per  cent  has 
been  allowed  on  the  investment,  to  cover 
interest,  depreciation  and  renewals,  as  also 
any  expenses  which  are  incurred  by  the  cities 
in  connection  with  the  water  works,  that  does 
not  appear  in  the  operating  expenses. 

When  it  is  considered  that  the  Peoria  water 
plant  has  lagged  behind  in  the  amount  of  pipe 
mileage,  that  it  pumps  the  water  twice,  and  to 
a  total  height  averaging  50  per  cent  greater 
than  the  plants  with  which  it  is  compared,  and 
that  in  comparing  the  cost  of  the  service  for 
the  thirty-nine  plants  only  6  per  cent,  including 
depreciation,  interest  and  contingencies  have 
been  charged,  the  comparison  is  favorable  to 
the  Peoria  plant.  With  municipal  plants  the 
consumer  almost  invariably  pays  for  services, 
and  generally  meters.  If  these  outlays  in  con- 
struction were  added  it  would  bring  the  in- 
vestment for  the  municipal  iilants  to  over  $32 
per  capita. 

Such  detail  comparisons  ui  individual  plants 
operating  under  varying  comlitions  of  water 
supply,  prices  of  fuel  and  mnlrrial.  and  having 
different  rate  schedules,  may  be  often  mis- 
leading and  seldom  conckisive.  But  they  are 
always  interesting  and  instructive,  and  if  the 
investigation  has  been  given  sufficient  scope 
and  covers  a  sufficiently  wide  field,  conclusions 
of  great  value  can.  be  drawn. 

They  are  desirable  as  tendin.g  to  discover 
some  standard  by  which  tin-  fairness  of  the 
income  of  a  plant  can  be  approximately  de- 
termined in  advance,  and  sei  vc  as  a  steadying 


and   standardizing  cKn.         ni   matters  of   this 
kind. 

The  second  phase  of  ;lie  question  of  fair 
rates  is  important  only  a^  it  may  affect  some 
new  schedule  which  it  liity  be  proposed  to 
adopt,  and  in  aiding  in  th.  proper  adjustment 
of  revenue  from  private  suiirces,  and  from  the 
city.  Speaking  generally,  it  is  believed  that 
the  proportion  paid  by  the  city  at  the  present 
time  is  as  nearly  equitable  ,is  "any  that  can  be 
designated. 

As  between  private  consumers  there  are  two 
cases   of   discrimination   which    appear   plainly 
on  the  face  of  the  analysis  made  by  the  Pratt 
Company. 
One  is  the  free  list. 

It  appears  that  in  accordance  with  the  pro- 
visions of  the  franchise,  free  water  is  fur- 
nished to  a  large  number  of  public  and  private 
institutions.  In  a  new  schedule  of  rates  this 
free  list  should  be  abolished,  and  the  service 
put  on  a  reasonably  paying  basis. 

Appendix  VI  is  a  list  of  institutions,  public 
and  private,  that  pay  no  revenue.  The  Com- 
pany's estimate  of  the  am.junt  and  value  of 
the  water  consumed  per  annum,  at  present 
meter  rates,  is  given  as  $14,000  a  year. 

On  a  properly  adjusted  scale  of  rates,  there 
is  little  doubt  but  what  this  free  supply  would 
amount  to  considerably  more  than  that  sum. 
While  such  a  free  list  prevails,  the  lowest  rates 
cannot  be  looked  for  by  private  consumers. 

If  one  set  of  consumers  get  their  water  free, 
another  set  must  eventually  bear  the  expense, 
or  it  must  be  done  by  the  city  in  its  official 
capacity. 

.'\nother  apparent  discrimination  is  in  the 
case  of  198  residences  furnished  through 
meters.  By  the  showing  of  the  auditor  the 
income  from  these  residences  that  are  metered. 
if  put  on  the  flat  fixture  rate  basis,  would  be 
$6,360,  while  as  a  matter  of  fact,  they  are  only 
paying  about  $2,970,  the  differences  being  the 
measure  of  the  advantage  which  these  few 
resident  owners  derive  which  is  not  partici- 
pated in  by  the  househrilders  generally. 

The  data  is  not  at  hand  to  show  whether 
other  cases  of  unfairness  between  private 
owners  e.xist  or  not. 

The  income  of  $33,642  derived  from  173 
metered  business  establishments  was  not 
analized  by  the  auditor,  so  that  questions  of 
discrimination  in  this  list  cannot  be  raised, 
if  they  exist. 

During  the  year  1908  the  water  sold  through 
meters  in  the  business  establishments  then 
having  meters  was  425.101.845  gallons,  or  an 
average  of  1,164,000  gallons  per  day.  The  total 
metered  water  for  that  year,  including  191 
residences,  was  439,678,000  gallons,  an  average 
of   1,204.600  gallons  per  day. 

It  is  not  important  that  questions  of  unjust 
and  unequal  rates  should  be  extensively  gone 
into,  if  the  purpose  of  this  investigation  bears 
fruit  in  a  new  schedule  and  new  regulations. 
The  third  phase  of  the  question  of  reason- 
able rates  involves  an  inquiry  into  the  rates 
and  amounts  paid  by  individual  consumers. 

The  audit  of  the  rating  cards  made  by  Ed- 
ward .\.  Pratt  &  Co..  show  that  the  Company's 
domestic  service  consists  of  supplying  water 
to  8.394  residences,  which  are  classified  as 
follows : 

748  residences  paying  an  average  of  $4.00  per 
annum. 

715  residences  paying  an  average  of  $5.00  per 
annum. 

544  residences  paying  an  average  of  $6.00  per 
annum. 

1.110  residences  paying  from  $6.01  to  $10.00  Per 
annum. 

1.947  residences  paying  from  $10.0]  tn  $15.00 
per  annum. 

1.219  residences  paying  from  $15.01  to  $20.00 
per  annum. 

1.913  residences  paying  over  $20.00  per  annum. 
198  residences  with  meters  paying  an  average 
of  $15.00  per  annum. 

Same  198  residences  at  fixture  rates  would 
pay  an  average  of  $32.00  per  annum  :  8.391 
residences  all  at  flat  fixture  rates  would  pav 
,111  average  of  $14.69.  or  a  total  of  $123,307. 

The  average  number  of  rooms  charged  for 
in  the  8.394  residences  is  6.42. 

In  a  paper  presented  'o  (he  American  Water 
Works  ,'\ssociation.  ;'")>'  meeting,  on  water 
rates  charges  in  375  ei?  i<.  D.  R.  Gwinn  gives 
the  leading  detail  d"--'--tic  fixture  rates  for 
162  privately  owned  '  iter  works  plants,  and 
213  publicly  owner  \'.  works  plants. 


The  rates  given  cover  baths,  water  closets, 
wash  basins,  sprinklers,  and  the  basic  charge 
for  a  0-room  house,  5  persons,  or  first  faucet. 
Also  the  maximum  and  minimum  meter  rates. 

Accompanying  these  tables  is  a  summary  of 
the  averages  for  each  group.  These  averages 
omitting  meter  rates  are  given  in  the  follow- 
ing table  with  the  corresponding  Peoria  rates. 

Summary    of    Average    Fixture    Water    Rates   for 
375   City   Plants,   Compared   with   Peoria   Rates. 


■   ...'.    .""■   ."■  O'     >»     ia 

«  Q-OJ  "-4; 

O  C  C 

i^  rt  O  ri  O 

Domestic  use  in  6-room  house, 

or  5  persons,  or  first  faucet. $  6.00  $  6.83  $  6  04 

Bath   additional    3. 00       3.88       2  99 

Water    closet    additional 3.00       3.69       3  1' 

Wash   basin   additional 1.50       194       155 

Sprinkler  for  lot  50x140  feet, 
not     including     street     and 

sidewalk    in    front 6  17       4  37 

Sprinkler  for  lot  50-140  feet, 
including  street  and  side- 
walk   in    front    6  00 

,      .  $19.50  $22.51  $18.07 

Average   population    (1900) 56,100  25.437  85.382 

When  it  is  considered  that  the  larger  the 
city,  everything  else  being  equal,  the  less  the 
rate  should  be,  and  the  less  it  generally  is,  the 
rates  for  the  162  privately  owned  plants  do  not 
average  out  of  proportion  to  the  213  publicly 
owned  plants.  The  average  population  of  the 
latter  group  being  more  than  three  times  the 
population   of  the  first  group. 

Giving  consideration  to  the  same  factors,  the 
Peoria  rates  are  seen  to  be  about  the  same  as 
for  the  municipal  plants  and  less  than  for  the 
private  plants. 

The  group  of  cities  having  municipal  plants 
given  m  the  paper  referred  to,  contains  nearly 
all  the  cities  found  in  Appendix  1.  And  since 
these  cities  have  been  used  for  a  comparison 
in  a  broader  way,  it  is  instructive  to  compare 
them  with  Peoria  in  the  matter  of  rates  in  the 
same  manner  as  the  foregoing  ,375  cities.  The 
fixture  rates  for  only  31  of  the  39  cities  re- 
ferred to  are  available,  so  the  following  table 
contains  details  and  averages  of  this  number 
only. 

A  summary  of  averages  is  given  at  the  foot 
of  the  table  and  compared  with  Peoria  on  the 
basis  of  populations  corresponding  to  the  dates 
in  Appendix  I.  for  the  31  cities,  and  with  1910 
for  Peoria. 

It  will  be  observed  that  considering  differ- 
ences of  population  the  rates  at  Peoria  are  as 
low  as  for  the  31  cities  contained  in  the  table. 
The  Peoria  rate  ordinance  provides  that  the 
minimum  fixture  rate  for  dwellings  shall  be 
S4.00.  This  should  be  considered  in  connection 
with  the  foregoing  comparisons  with  other 
cities,  which  arc  on  the  basis  of  a  six-room 
house,  which  is  the  minimum  probably  in  the 
majority  of  cases. 

The  foregoing  comparisons  show  that  as 
relates  to  flat  or  fixture  rates,  the  private  con- 
sumer has  nothing  to  complain  of  and  that 
these  rates  are  reasonable  viewed  from  any 
standpoint  pe-sonal  to  the  consumer 

The   fourth  phase  of  the  subject   relates  to 
the   reasonableness   of   the   water   works  ordi- 
nance as  affecting  the  income  of  the  Company. 
The   Peoria   ordinance   provides,   concerning 
meter  rates,  as  follows : 

When  the  daily  consumption  Is  1,000  gallons 
or  less,  the  charge  to  be  at  the  rate  of  20  cents 
per  1,000  gallons. 

When  the  daily  consumption  is  more  than 
1.000  gallons,  on  the  excess  over  1,000  the  charge 
to  be  at  the  r.'itf'  of  6  cents  per  thousanrl. 

The  minimum  meter  rate  for  a  single  prem- 
ises is  $-'3.0(l. 

.As  stated  above,  the  198  residences  under 
rnetcr,  which  arc  among  the  largest  in  the 
city,  arc  getting  their  water  service  for  about 
$2,970.  which  at  the  flat  or  fixture  rate,  would 
cost  $6,360,  and  it  is  pretty  well  settled  that 
the  fixture  rate  is  none  too  high. 

If  meters  were  .generally  applied  under  the 
present  ordinance  the  revenue  from  residences 
would  be  enormously  reduced. 

With  a  minimum  rate  of  $3.00  many  of  the 
houses  now  paying  from  $4.00  up  to  probably 
$15.00.  would  be  reduced  to  the  minimum  reve- 
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nue   of  $3.00   per   annum,   and   the    Company 
would  have  the  meters  to  maintain  besides. 

Many  other  houses  would  also  sustain  a 
large  reduction,  no  one  can  tell  how  much  or 
how  many,  except  as  indicated  by  the  rates 
for  the  198  houses  now  having  meters. 

If  the  Peoria  plant  had  been  completely  on 
a  meter  basis  in  1908,  it  is  estimated  that  the 
average  consumption  would  have  been  4,500,- 
000  gallons  per  day  appro.ximatelv,  or  say 
1,642,500.000  gallons  per  year. 

The  question  is,  what  proportion  of  this 
water  consumption  would  have  been  measured, 
and  sold,  if  the  plant  had  been  metered  98  to 
100  per  cent?  That  is,  stating  it  in  reverse 
order,  what  would  have  been  the  combined 
waste  and  unmeasured  consumption,  compared 
with  that  measured? 

'    There  are  many  ways  for  water  to  disappear, 
or  to  apparently  disappear. 

For  the  most  part,  the  amount  of  water  al- 
leged to  have  been  consumed  in  water  plants 
is  ascertained  by  pump  measurement.  The 
amount  reported  may  be  based  on  pump  dis- 
placement, or  on  pump  displacement  less  some 
assumed  percent.age  allowed  for  slip. 

Either  method  introduces  an  unverified  fac- 
tor at  the  beginning. 

There  may  be,  and  generally  is,  a  material 
quantity  that  passes  through  the  meters  that 
is  not  recorded.  Sometimes  this  becomes  a 
large  item,  amounting  to  several  per  cent. 

Leaky  street  mains,  and  service  pipes,  par- 
ticularly the  latter,  are  a  fruitful  cause  of 
wastage. 

In  all  cities  a  considerable  quantity  of  watei 
is  used  in  flushing  sewers,  for  watering 
troughs,  sprinkling  streets,  flushing  hydrants, 
and  mains,  and  other  purposes,  particularly  in 
the  building  trades,  and  for  extinguishing  fires. 

Considering  how  variable  these  factors  must 
necessarily  be  in  different  cities,  it  is  no  won- 
der that  there  is  a  widely  varying  ratio  be- 
tween the  water  metered  and  unmetered. 

The  following  statement  furnishes  some 
information  relative  to  the  ratio  between  the 
total  water  consumed  and  that  which  is  re- 
corded bv  meter  for  a  number  of  cities : 


g.r:         ^£      ^  . 
o  a  c  <u        CO 

t,  >i"  '-'  ^  a) 

rt  — •  t_  t.  w         t.'t^ 

Tonkers.    X.    Y 190S  :01  100.0  51.2 

Brockton,    Mass 1909  36  99.2  72.2 

Madison,     Wis 1909  61  98.6  42.6 

Fall   River.   Mass 1909  50  98.5  49.0 

Cleveland.    Ohio 1908  100  93.6  77.0 

Milwaukee,     Wis 1909  99  83.0  60.0 

Lowell,   Mass 1909  55  76.9  50.9 

Lowell,     Mass 1898  73  46.9  27.4 

Minneapolis.    Minn... 1908  60  76.1  53.5 

St.    Paul,   Minn 1909  56  48.6  34.0 

St     Paul,   Minn 1S96  57  10.5  17.7 

Detroit,    Mich 1908  178  9.0  30.0 

Buffalo,   N.  Y 1909  323  4.0  20.3 

Peoria,    111 1908  84  3.6  20.2 

The  great  lack  of  uniformity  of  ratios  for 
different  cities  shows  disturbing  elements  that 
make  it  practically  impossible  to  deduce  any 
law  which  can  be  said  to  express  the  relation 
between  the  water  measured  by  meters,  and 
the  total  water  consumed,  as  compared  with 
the  number  of  services  having  meters  and  the 
total  number  in  use.  Taking  the  five  cities 
having  over  90  per  cent  of  the  services  metered 
and  obtaining  a  mean  of  the  ratios  in  each  of 
the  two  columns  of  ratios,  and  it  appears  that 
for  a  mean  of  98  per  cent  of  services  metered, 
there  is  corresponding  mean  of  54.4  per  cent 
of  water  measured  through  meters. 

Yonkers,  N.  Y.,  Fall  River,  Mass.,  and  Mad- 
ison, Wis.,  are  three  cities  with  a  high  ratio 
of  services  metered,  but  with  a  low  ratio  of 
water  metered. 

It  is  fair  to  assume  that  the  amount  of 
water  supplied  is  in  error  in  these  cases. 

The  record  of  water  consumed  in  Peoria  is 
believed  to  be  more  carefully  determined  than 
is  usual.  Also  the  consumption  per  capita  is 
small  for  a  city  with  so  few  meters.  It  is 
noticeable  that  there  is  over  20  per  cent  of 
the  water  metered,  while  only  3.6  per  cent  of 
the  services  have  meters.     All  these  facts  in- 


dicate no  unusual  waste  for  an  unnutered 
plant. 

It  is  believed  that  it  is  safe  to  assume  that 
if  the  plant  was  metered,  two-thirds  of  the 
consumption  would  be  measured  through  the 
meters. 

That  is,  for  every  two  gallons  measured  and 
sold,  three  gallons  would  have  to  be  pumped, 
and  that  of  the  foregoing  1,612,500,000  gallons 
per  year,  only  1,095,000,000  gallons  would 
have  been  revenue  producing. 

The  operating  expenses  for  1908,  not  in- 
cluding fixed  charges,  but  including  taxes  and 
depreciation,  would  be,  allowing  9,000  meters 
at  $2.00  per  annum,  about  $123,000  per  annum. 
To  pay  this  will  take  approximately  12  cents 
per  1.000  gallons. 

Less  than  one-half  of  these  operating  ex- 
penses would  be  influenced  by  the  amount  of 
of  water  pumped,  so  that  it  is  safe  to  say  that 
if  no  additional  investment  should  be  needed. 
5  cents  per  1,000  gallons  would  prevent  an 
actual  loss.  But  even  10  cents  per  1.000  gal- 
lons would  contribute  nothing  to  fixed  charge, 
and  would  not  carry  its  full  proportion  of 
operating  expenses. 

An  8-cent  minimum  rate  could  only  be  de- 
fended in  case  there  was  a  large  business"  which 
could  be  had  for  this  rate,  which  would  be  lost 
otherwise,  and  the  Company  had  more  water 
than  could  be  used  by  other  consumers. 

The  6-cent  rate  of  the  ordinance  is  entirely 
too  low  under  any  condition. 

Speaking  generally,  no  water  plant  similar 
to  the  Peoria  one,  can  operate  on  the  meter 
rates  as  they  stand  in  the  ordinance,  hence 
they  may  be  said  to  be  not  only  unfair,  but 
impossible. 

PROPOSED   CHANGE  OF   WATER   RATES. 

In  the  foregoing  discussion  of  reasonable 
rates,  it  has  become  apparent  that  the  fixture 
rates,  or  the  so-called  flat  rates,  of  the  Peoria 
Water  Works  Ordinance,  are  not  too  high, 
and  cannot  be  considered  unreasonable  from 
any  point  of  view.  The  conclusions  with  re- 
gard to  the  effect  of  meters  on  the  consump- 
tion of  water,  in  view  of  the  necessity  that  the 
Company  faces,  of  either  curtailing  the  waste 
of  water,  or  of  increasing  the  supply,  has 
led  to  the  farther  conclusion  that  the  policy 
of  putting  all  the  Company's  business  on  a 
meter  basis  should  be  adopted,  and  the  shift 
from  flat  or  fi.xture  rates,  to  meter  rates,  made 
as  rapidly  as  possible. 

The  final  adoption  of  this  policy,  with  the 
prompt  application  of  meters  at  a  rate  to  put 


the  whole  city  on  the  new  basis  by  the  end  of 
1913,    will    do   away   for   an    indefinite   period 
with  the  necessity  of  an  increase  in  the  water  " 
supply,  or  of  the  pumping  capacity,  except  as 
relates  to  a  duolicate  equipment. 

.Such  a  program  also  renders  a  revision  of 
the  fixture  rates  in  the  ordinance  unnecessary, 
except  as  may  relate  to  certain  deficiencies  or 
omissions  which  experience  has  shown  to  exist. 
Nor  will  a  general  reassessment,  or  relisting 
of  the  consumers  be  necessary,  except  as  it 
accompanies  the  proposed  change  to  a  meter 
basis. 

Notwithstanding  the  materia!  and  permanent 
advantages  which  will  undoubtedly  be  derived 
from  the  general  adoption  of  meters,  the 
change  cannot  be  made  without  danger  to  the 
revenue  of  the  Company,  if  the  rates  are  based 
wholly  upon  the  quantity  of  water  measured 
through   the  meters  themselves. 

Nor  can  any  scale  of  meter  rates  based 
wholly  on  quantity  give  justice  between  dif- 
ferent classes  of  consumers,  or  even  between 
individual  consumers  of  the  same  class.  In- 
deed, it  must  be  confessed  that  no  schedule 
of  rates  that  can  be  devised,  will  in  all  cases 
bring  e.xact  justice.  The  best  that  can  be  done 
will  be  but  an  approximation.  The  approxi- 
mation may,  however,  be  closer,  if  certain 
principles  are  followed  than  if  they  are  ig- 
nored. 

SOME  CONTROLLING   PRINCIPLES   IN  RATE  MAKING. 

Many  of  the  early  and  present  advocates  of 
the  use  of  meters,  urged  as  one  reason  for 
their  adoption  that  it  would  enable  water  to 
be  sold  at  a  uniform  price  to  all  consumers, 
thus  preventing,  as  was  alleged,  any  discrim- 
ination. The  argument  being,  that  to  have 
different  rates  for  different  quantities  used, 
was  in  effect  to  discriminate  between  indi- 
viduals and  classes  of  consumers. 

Water,  it  was  contended,  is  a  commodity, 
and  one  consumer  should  not  be  charged  more 
for  a  like  quantity  than  another.  This  reason- 
ing led  to  the  adoption  of  what  may  be 
termed  "Flat  Meter  Rates,"  as  in  the  cities  of 
Cleveland  and  Milwaukee,  where  there  is  only 
one  price  per  unit,  for  whatever  purpose  water 
is  used,  or  in  whatever  quantity  served. 

Notwithstanding  such  fallacies  have  con- 
trolled in  the  shaping  of  rates  in  some  cases, 
the  analogy  instituted  between  the  product 
dealt  out  by  a  public  utility,  and  ordinary  com- 
modities sold  in  the  open  market,  does  not  hold 
on  critical  examination. 
_  The  product  of  a  public  utility  does  not  con- 
sist of  a  disengaged  thing  or  commodity.     It 


TABLE  IV.— FIXTURE  RATES  OF 


THIRTY- 
PARED 


ONE  MUNICIPAL 
WITH  PEORIA. 


WATER  WORKS  PLANTS  COM- 


Cities —  "fe"    .  o 

Louisville.  Ky 54.80  {4.00 

Kansas  City,  Mo 5.0o  3.90 

Providence,   R.  1 6.00  5.00 

."^t.   Paul.  Minn 4.00  2.00 

Columbus.    Ohio 5.00  5.00 

Memphis.    Tenn 6.00  5.00 

Richmond,    Va 5.00  3.50 

Davton.   Ohio 4.00  2.00 

Nashville,    Tenn 9.00  4.00 

F^ll   River.   Mass 5.00  5.00 

Grand  Rapids,  Mich 5.00  2.00 

Lowell.    Mass 6.00  3.00 

Wilmington,    Del 5.00  3.00 

Lvnn.  Mass 5.00  3.00 

New  Bedford,  Mass 2.50  2.50 

Lawrence.   Mass 5.00  3.00 

Houston.    Tex 12.00  S.OO 

Manchester.    N.   H 4.50  2.00 

Erie.    Pa 4.00  3.00 

Brockton.  Mass 5.00  4.00 

Harrisburg.   Pa S.OO  4.00 

Ft.   t\'ayne,  Ind 4.40  3.20 

.'\llentown.   Pa 3.75  1.25 

Saginaw.   Mich 7.00  2.00 

McKeesport.    Pa 8.00  7.50 

Binghamton.  N.  Y 3.00  3.00 

Topeka.    Kan 6.00  5.00 

Rockford,    RI 5.00  2.00 

Taunton.    Mass 5.00  3.00 

Waltham.    Mass 5.00  2.00 

Poughkeepsie.    N.    Y 3.50  1.50 

Mean  of  31  cities $5.37  $3.30 

Peoria  rates $6.00  S3.00 


$2.40 
3.70 
5.00 
3.00 
4.00 
5.00 
3.00 
2.50 
5.00 
5.00 
4.00 
4.00 
2.00 
3.00 
2.50 
4.00 
6.00 
2.50 
3.00 
4.00 
4.00 
2.40 
2.00 
3.00 
7.50 
3.00 
3.00 
2.50 
5.00 
3.00 
2.00 


CO 
$0.80 

2. 'do 


1.50 
2.00 

i.'sd 
i.'oo 

1.00 
1.00 
1.25 

3.00 
.75 
1.00 
1.50 
2.50 


1.00 


2.00 

1.00 

.75 


$6.00 
7.50 
5.00 
3.00 
5.00 

10.00 
9.60 
5.00 
2.31 
6.00 
5.00 
3.00 
5.00 
4.00 
2.50 
3.75 

5.00 
3.45 

4.6b 
2.40 
2.00 
3.00 
8.00 
3.00 
7.50 
5.00 
5.00 
6.00 
5.00 


$18.00 
20.15 
23.00 
12.00 
19.00 
26.00 
22.60 
15.50 
20.31 
23.50 
16.00 
17.00 
16.00 
16.00 
11.25 
15.75 
24.00 
14.75 
14.45 


22.50 
12.40 
9.00 
15.00 
31.00 
13.00 
21.50 
14.50 
20.00 
17.00 
12.75 


$3.58 


$1.48 


$3.00  $1.50 

•Mostly  metered 


$4.90 
$6.00 


$18.63 
$19.50 


93.484  Pop. 


73.000  Pop. 
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is  not  gas,  or  water  delivered  in  a  bushel  meas- 
ure that  is  sold,  but  gas  or  water  delivered, 
continuously  or  intermittently,  at  the  will  of 
the  user,  at  a  particular  spot,  under  pressure. 
When  no  draught  is  being  made  it  is  at  hand 
ready  to  be  drawn  on  tlie  instant.  This  "being 
always  at  hand,"  and  "ready  for  use,"  is  the 
larger  part  of  tne  service  rendered  by  a  public 
utility.  In  other  words,  paradoxical  as  it 
sounds,  the  principal  service  of  a  public  utility 
is  being  ready  to  serve. 

When  a  city  contracts  with  a  public  service 
corporation  for  fire  protection,  it  is  not  for  a 
given  amount  of  water  delivered  on  order,  as 
so  much  coal,  but  it  is  for  a  given  amount  to 
be  given  under  pressure  on  ""momentary  de- 
mand, without  notice.  This  can  only  be  done 
by  an  expensive  plant  conducting  the  water 
to  all  parts  of  the  city,  and  always  kept  under 
pressure.  Though  it  were  not  called  into  use 
for  weeks  at  a  time,  the  fi.xed  charges  and 
expenses  would  remain  practically  the  same. 

So  completely  does  the  "service  of  being 
ready  to  serve"  overshadow  the  direct  product 
furnished  for  extinguishing  tires,  that  if  the 
water  actually  used  was  paid  for  by  the  gallon 
at  what  it  costs,  the  price  would  be  astounding. 

As  a  matter  of  fact,  when  conditions  are 
analyzed,  the  most  valuable  of  service  is  ren- 
dered for  long  periods  without  the  use  of  a 
drop  of  water. 

Automatic  sprinkling  systems  installed  where 
there  are  valuable  goods  and  other  property 
to  protect,  may  run,  and  do  run  for  years 
without  any  water  escaping  therefrom.  But 
they  are  rendering  service  just  the  same,  by 
furnishing  protection,  and  by  the  reduction 
of  insurance  rates.  Many  business  establish- 
ments put  in  expensive  systems  of  their  own. 
and  maintain  pumping  plants  at  continuous 
expense,  for  no  other  purpose  than  to  secure 
a  reduction  in  fire  insurance  rates. 

Then  who  shall  say  that  the  "Readiness  to 
Serve"  may  not,  in  many  instances,  be  the 
most  valuable  service  rendered? 

The  same  reasoning  applies  in  a  considerable 
degree  to  all  kinds  of  service  rendered  by  a 
public  utility.     There  is  scarcely  an  exception. 

If  all  water  works  plants  had  been  built 
solely  for  fire  protection,  as  have  a  number  of 
special  systems  of  late  years,  water  would  not 
have  been  sold  by  quantity.  The  service  would 
have  been  gauged  in  some  other  manner. 

Water  works,  however,  were  and  are  usu- 
ally built  to  meet  a  great  variety  of  needs, 
with  some  of  which  the  quantity  is  a  large  if 
not  a  controlling  element.  But  even  with  these 
at  first,  consideration  of  quantity  did  not 
wholly  control,  for  the  fi.xture  rate,  made  with- 
out regard  to  quantity,  is  more  of  a  readiness 
to  serve  charge  than  otherwise. 

It  was  only  with  the  development  of  a  suc- 
cessful meter  that  the  element  of  a  quantity 
charge  was  emphasized. 

The  first  tendency  of  meter  advocates  was 
to  get  as  far  away  as  possible  from  the 
original  practice.  Hence  the  fiat  meter  rate 
based  upon  enthusiasm  rather  than  any  well 
considered  plan. 

Such  rates  have  not  secured  general  favor, 
being  obviously  unsuited  to  the  most  of  water 
works  plants.  Only  in  large  cities,  where  the 
cost  of  supplying  water  is  relatively  small,  or 
where  the  plant  has  mostly  been  paid  for  by 
taxation  or  past  earnings,  so  that  rates  can 
be  fixed  as  low,  or  lower  than  the  usual  mini- 
mum scale,  are  flat  meter  rates  possible. 

And  even  then  they  are  only  possible  by 
making  one  class  of  consumers  pay  for  service 
rendered  to  another  class,  or  by  the  municipal- 
ity as  a  whole  meeting  the  inequality. 

This  statement  is  well  illustrated  by  the 
experience  in  Clevelapd,  which  is  the  most 
conspicuous  e.xample  of  the  application  of  flat 
meter  rates  on  a  large  scale. 

After  the  process  of  setting  meters  had  been 
in  progress  from  two  to  three  years,  and  2.5.000 
meters  were  in  use,  in  190 1.  Edward  W.  Bemis. 
Superintendent,  presented  a  paper  to  the 
American  Water  Works  ,■\s^'^ciation,  contain- 
ing an  analysis  of  the  results  they  obtained  as 
relates  to  the  use  of  metered  water.  He  found 
after  taking  out  3,000  business  meters  and 
those  that  had  not  been  in  use  more  than  a 
year,  that  there  were  left  1»).8'.30  house  meters. 
Of  these.  5.770,  or  about  one-third,  were  using 


water  at  the  average  o:  :,<',  gallons  per  day, 
and  5,550.  also  about  rn..-  third,  were  using 
water  at  the  average  rate  of  155  gallons  per 
day,  and  5,550  were  usinc.  water  at  the  average 
rate  of  about  660  gallons  per  day. 

.•\nother  analysis  made  I  be  following  year 
and  contained  in  the  \'e\v  England  Water 
Works  Association  for  1905,  of  26,000  meters, 
not  including  business  meters,  showed  a  con- 
sumption per  meter  as  follows: 
Vi   of  the  total   numlier,   or  6.500 

residences,  averaged 62  gals,  per  day 

Y2  of  the  total  number,  or  13,000 

residences,    averaged 83  gals,  per  day 

And    V4,   of  the   total   number,    or 

6.500  residences,   averaged 104  gals,  per  day 

With  the  Cleveland  minimum  readiness  to 
serve  rate  of  $2,50  per  annum,  and  a  meter 
rate  of  5%  cents  per  1,000  gallons,  the  follow- 
ing would  be  the  yearly  charges  for  houses 
using  varying  quantities  of  water: 

50  gallons  per  day $  3,47  per  annum 

100  gallons  per  day 4,45  per  annum 

150  gallons  per  day 6.42  per  annum 

200  gallons  per  day 6.39  per  annum 

300  gallons  per  day 8.34  per  annum 

400  gallons  per  day 10.27   per  annum 

500  gallons  per  day 12.22  per  annum 

In  the  same  paper  Mr.  Bemis  gave  the  cost 
of  setting  and  maintaining  16,800  %-inch 
meters  in  use  at  that  time,  the  details  of  which 
will  be  found  on  page  62  of  this  report. 

From  the  1908  report  of  the  Cleveland 
Water  Department,  the  cost  of  setting  and 
maintaining  64,149  %-inch  meters  has  been 
obtained,  which  will  also  be  found  on  page  62. 

These  data  show  that  $2.00  per  annum  covers 
all  meter  costs  in  Cleveland,  including  interest. 

Two  dollars  taken  off  of  the  revenue  for 
each  metered  house  leaves  the  contribution  of 
that  house  toward  the  operating,  depreciation 
and  interest  fund,  on  all  of  the  plant  except 
meters. 

The  minimum  rate  of  $2,50  applies  to  all 
houses  using  %-inch  meters,  whose  annual  as- 
sessment rate  is  under  $9,00,  but  just  what 
numbers  would  be  included  in  this  rate,  out  ol 
64,149  houses,  is  not  known,  though  it  must 
amount  to  many  thousands. 

If  the  water  used  in  such  houses  remains  the 
same  as  in  1905,  then  there  would  be  many 
thousands  of  houses  that  would  contribute  less 
than  $2.00  a  year  apiece  to  this  fund. 

The  works  had  cost  to  the  end  of  1908, 
$11,876,195,  the  bonded  debt  was  $5,091,000,  at 
4  per  cent  interest,  and  the  operating  expenses, 
interest  and  sinking  fund  amounted  to  $588,327 
per  annum,  to  which,  if  1  per  cent  deprecia- 
tion is  added,  gives  a  total  annual  charge  of 
$677,089.  Total  income  from  water  rents, 
$953,055. 

It  is  evident  that  the  occupants  of  these 
thousands  of  houses  were  not  paying  for  their 
water  service  by  a  wide  margin,  and  that  some 
other  group  of  consumers,  or  other  agency, 
was. 

Instead  of  a  uniform  meter  rate  great  varie- 
ties of  schedules  have  been  devised  and  put 
into  operation,  so  that  it  is  scarcely  an  exag- 
geration to  say  that  no  two  plants  in  the  coun- 
try have  the  same  scale,  or  use  the  same  basis 
for  a  scale.  Meter  rates,  impossible  as  it  may 
seem,  being  much  more  variable,  and  less  har- 
monious than  schedules  of  fixture  rates. 

As  it  would  take  much  time  with  no  corre- 
sponding benefit,  to  go  into  the  details  of  meter 
rate  schedules  now  in  use,  it  will  be  sufficient 
to  say  that  maximum  rates  vary  from  4  to  60 
cents  per  1,000  gallons,  and  minimum  rates 
from  2  to  30  cents,  with  all  conceivable  inter- 
mediate combinations  of  rates,  and  unthinkable 
annual  minima. 

This  babel  of  rates  and  the  lack  of  any  con- 
sistent guiding  principle  in  their  making  has 
been  recognized  for  years  by  water  works 
managers,  and  efforts  have  been  made  to  de- 
velop some  plan  that  makes  an  approach  to 
uniformity,  and  that  can  be  made  generally 
applicable. 

Probably  the  most  intelligent  effort  in  that 
direction  was  made  Iw  the  New  England 
Water  Works  Associaiion.  which  resulted  in 
a  report  of  a  committe--  of  wliich  Freeman  C. 
Coffin  was  chairman.  :iiade  in  1905,  and  pub- 
lished in  the  proceedings  of  the  Association 
for  that  year. 

The  report  as  fina!i>-  submitted  takes  the 
form  mainly  of  certa  .     suggestions  to  be  ob- 


served in  fixing  meter  rates.  The  committee 
concluded  that  it  was  undesirable  to  attempt 
to  fix  a  scale  of  rates  because  it  would  be  im-  ' 
practicable  to  devise  a  scale  that  would  meet 
with  general  adoption  or  adaptability.  It  was 
thought  possible,  however,  to  arrive  at  some 
basis  for  a  scale  that  would  be  applicable  to 
any  particular  plant,  due  consideration  being 
given  to  the  special  conditions  prevailing  with 
the  plant. 

The  more  important  requirements  of  a 
method  for  arranging  meter  rates  the  commit- 
tee held  were : 

That  it  should  insure  a  sufficient  revenue  to 
meet  the  operative  and  financial  demands  of 
the  plants. 

Tliat  it  should  be  flexible  so  that  the  rates 
may  be  easily  changed  in  case  of  a  deficiency 
or  surplus  of  income. 

That  the  method  should  allow  of  the  use  of 
meters  upon  services  with  a  single  faucet  with- 
out increase  over  the  faucet  rate,  except  for 
actual  use  or  waste  of  water. 

Tliat  it  should  secure  from  large  houses 
with  a  full  line  of  fixtures,  a  sufficient  amount 
to  meet  the  proportional  fixed  charges  of  the 
plant  even  if  little  water  is  used. 

The  committee  suggested  two  methods  th=t 
it  was  thought  would  measurably  meet  these 
requirements. 

One  of  the  methods  proposed,  called  the 
"Frontage  Assessment"  method,  is  based  upon 
the  frontage  of  the  lot  or  premises  occupied 
by  the  buildings  being  served. 

The  other,  called  the  "Multiple  Minimum 
Rate"  method,  is  founded  on  rates  giving  the 
right  to  the  installation  of  the  various  kinds 
of  fixtures  or  apparatus  to  be  used  on  the 
premises. 

Each  method  is  e.xpected  to  provide  a  reve- 
nue, not  affected  by  the  amount  of  water  used, 
and  which  will  cover  a  material  part  of  the 
necessary  annual  outlays,  and  is  really  in 
effect  the  establishment  of  a  "Readiness  to 
Serve"  charge  accompanied  by  a  quantity 
meter  rate. 

Something  akin  to  the  "Frontage  Assess- 
ment" plan  was  adopted  by  Chicago  when  the 
water  works  were  put  into  operation.  It  com- 
bined frontage  assessment  with  fixture  rates, 
as  well  as  with  meter  rates. 

The  fixing  of  a  minimum  rate  based  upon 
some  feature  of  the  plant  or  premises  served, 
has  been,  and  is  used  extensively  in  various 
plants,  particularly  for  the  purpose  of  bridging 
over  the  hazardous  period  of  change  from  a 
fixture  to  a  meter  rate  basis. 

When  Cleveland  began  in  1901,  the  radical 
policy  of  universal  metering,  at  the  most 
rapid  rate  ever  known,  minima,  or  readiness 
to  serve  rates,  were  adopted  to  lessen  the  risk 
involved. 

For  all  premises  supplied  by  meters  larger 
than  %-inch  a  minimum  charge  at  the  rate  of 
$10,00  per  annum  was  made. 

For  premises  having  %-inch  meters,  there 
were   four  minimum  charges. 

When  the  annual  charge  under  the  old  fix- 
ture rate  assessments  was  $4.00  and  under, 
the  minimum  was  $2,50  per  annum ;  when  it 
was  $4,00  to  $6,00,  the  minimum  was  $4,00  per 
annum ;  when  it  was  $6,00  to  $10,00  it  was 
$6,00  per  annum,  and  when  it  was  over  $10,00 
the  minimum  was  $8,00  per  annum. 

The  flat  meter  rate  additional  to  these 
minima  was  40  cents  per  thousand  cubic  feet, 
or  5%  cents  per  thousand  gallons  to  all  classes 
and  kinds  of  customers.  Since  that  time,  these 
minima  for  %-inch  meters  have  been  abolished 
and  others  substituted,  except  the  lowest  one 
of  $2.50  per  annum,  which  has  been  made  to 
apply  to  all  cases  where  the  annual  assessment 
rate  does  not  e.xceed  $9.00. 

Some  water  works  managers  advocate,  and 
some  have  adopted  a  varying  scale  of  minima, 
based  on  the  size  of  meter. 

It  is  very  common  for  water  companies  to 
make  an  annual  charge  for  installing  and 
maintaining  meters,  based  often  on  the  size  of 
the  meter.  Some  municipalities  do  the  same, 
as  for  instance,  Milwaukee  charges  one  dollar 
a  year. 

This  charging  for  meters  can  serve  no  pur- 
pose   that    cannot    be    served    by    establishing 
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inininiuni  rates  that  wiii  iiuiude  tlie  meter 
e.xpensi:,  unless,  iiiileed.  it  disguises  tlic  charge 
so  that  the  consumer  does  not  reali/e  that  it 
is  a  part  of  the  water  rates. 

But  wliatever  basis  is  adopted,  or  reason 
given  for  minimum  rates  where  water  is  fur- 
nished by  the  quantity,  there  are  in  the  last 
analysis,  merely  a  "readiness  lo  serve"  charge 
and  the  almost  universality  of  their  use,  in 
one  form  or  another,  amounts  lo  a  imaiiimojis 
recognition  of  the  necessity  of  some  factor  in 
meter  rate  schedules  that  does  not  v.ir\-  witli 
the  quantity  of  water. 

.METER    RATE    SCHEIHLE    FOR    PEORl.^. 

The  concrete  problem  at  Peoria  is  to  devise 


a  plan  which  will  niininiizc  the  risk  of  the 
reveime  attending  a  radical  change  from  ti.\- 
ture  rates  to  meter  rates,  and  that  will  the 
most  equitably  and  automatically  apportion  this 
revenue  among  the  consumers,  and  be  as  sim- 
ple as  iwssible  in  its  application  and  operation. 

No  plan  that  has  been  proposed  or  suggested 
commends  itself  as  being  entirely  adapted  to 
the  conditions. 

Out  of  a  total  of  9,151  residences  and  small 
business  houses,  only  198.  all  residences,  have 
iiH'tcrs,  9,25()  of  them  beine  on  room  and  fi.x- 
ture  rates,  whicli  are  probably  as  fairly  scaled 
as  is  practicable.  We  have  a  detailed  analysis 
of  the  fixtures  and  rooms  for  which   charges 


are  made  in  each  of  these  9,454  houses,  with  a 
classified  summary  of  the  same. 

Ill  view  of  the  information  contained  in  the 
foregoing  discussion,  and  much  that  it  was 
not  practicable  to  introduce,  there  seems  no 
fairer  way  than  to  use  "rooms  and  fixtures" 
as  a  basis  for  a  scale  of  "readiness  to  serve" 
minima. 

In  effect  this  would  take  into  account  that 
element  which  the  committee  of  the  New  Eng- 
land Water  Works  Association  sought  to  in- 
troduce by  the  "Frontage  .Assessment"  method. 
The  rooms  of  any  house  being  the  substan- 
tial equivalent  of  the  lot  frontage,  and  the 
kinds  of  fixtures  used,  measurably  representing 
the  character  of  the  improvement. 
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The    Proposed    Drainage    Canal    and 

Levee  Work  for  the  Protection  of 

East   St.    Louis   from   Floods. 

Construction  has  been  begun  on  a  $0,500,000 
work  of  Hood  protection  and  land  reclamation 
tor  the  city  of  East  St.  Louis,  111.  This  city. 
as  indicated  by  the  map,  Fig.  1.  is  located  on 
the  bottom  lands  embraced  by  a  crescent 
shaped  range  of  bluflfs  on  the  east  and  the 
Mississippi  River  on  the  west.  The  main 
stream  of  these  bottom  lands  is  Caliokia 
Creek,  which  drains  an  area  of  some  259 
square  miles  to  the  north  and  east  of  the  citv. 
This  creek  leaves  the  bluffs  northeast  of  the 
city  and  follows  a  somewhat  tortuous  channel 
to  its  mouth  at  the  Mississippi  near  the  south- 
ern city  limits.  The  floods  of  this  stream  and 
the  backirg  up  into  it  of  the  river  floods  re- 
sult in  frequent  overflowing  of  the  bottom 
lands  and  the  city  and  its  surrounding  towns. 

In  1909,  in  response  to  a  general  demand  for 
flood  protection,  a  drainage  board  was  organ- 
ized to  formulate  plans.  The  plans  as  worked 
out  include  changing  the  course  of  Cahokia 
Creek  from  the  point  where  it  emerges  from 
the  bluffs  through  a  diversion  channel  directly 
w'est  to  the  Mississippi ;  the  construction  of 
levees  along  this  channel  south  along  the 
Mississippi  and  then  east  along  the  southern 
boundary  of  the  district  back  to  the  bluffs ; 
and  the  construction  of  an  interior  drainage 
system  with  an  outflow  through  the  southern 
levee.  These  several  features  of  the  plan  will 
be  considered  separately  in  so  far  as  practica- 
ble. 

Diversion  Channel  and  Lcvccs. — Where  Ca- 
hokia Creek  emerges  from  the  bluffs  it  is 
joined  by  its  main  tributary,  Indian  Creek.  It 
is  at  this  junction  point  that  the  diversion 
channel  begins.  This  channel  is  4%  miles 
long,  100  ft.  wide  at  the  bottom,  with  side 
slopes  of  1  on  2,  and  has  an  average  depth  of 
from  12  to  18  ft.  A  half  section  of  the  chan- 
nel is  shown  by  Fig.  2.  As  will  be  seen,  there 
will  be  a  levee  on  each  side  of  the  channel 
with  a  -jO-ft.  berm  between  it  and  the  channel 
edge.  The  wide  berms  are  provided  to  give  a 
large  waterway  between  levees  in  times  of 
overflow  of  the  channel  proper.  The  levees 
are  being  built  of  earth  taken  from  the  chan- 
nel and  will  range  from  12  to  18  ft.  in  height, 
with  a  top  width  of  10  ft.  and  side  slopes  of  1 
on  3.  The  waterway  between  levees  will  have 
a  section  of  3,958  sq.  ft.  The  channel  has  a 
slope  of  1  ft.  to  the  mile. 

As  will  be  seen  from  the  map.  Fig.  1,  this 
diversion  channel  permits  the  handling  of  the 
lower  stretches  of  Cahokia  Creek  and  its 
tributary  waters  as  a  separate  drainage  prob- 
lem. To  insure  this  separation  the  levee  on 
the  south  side  of  the  diversion  channel  is  ex- 
tended east  into  the  bluffs,  so  as  to  make  a 
complete  barrier  against  both  floods  from  the 
north  and  back  water  from  the  south.  This 
south  levee  will  have  no  openings,  but  the 
north  levee  will  be  pierced  by  valve  controlled 
pipes  for  the  drainage  of  Grassy  Lake. 

River  Front  Levees. — The  levee  along  the 
Mississippi  River  front  is  divided  into  two 
sections  by  the  embankment  approach  to  the 
Merchants'   Bridge,  opposite  Venice.     Consid- 


ering the  north  section  first,  the  old  levees 
will  be  used  in  forming  the  new  structure 
wherever  such  use  is  practicable.  The  plan  is 
to  carry  the  levee  at  least  3%  ft.  higher  than 
the  flood  of  1844  and  7  ft.  higher  than  the 
flood  of  1903. 

The  general  specifications  recommended  by 
the  engineers  for  all  levee  construction  are  as 
follows:  Levees  to  be  constructed  of  earth 
taken  from  the  river  side,  leaving  a  berm  of 
40  ft.  in  width  between  toe  of  levee  and  bor- 
row pit.  The  top  of  the  levee  will  have  a 
crown  of  8  ft.,  with  side  slopes  ofl  on  3  on 
both  sides  (except  where  concrete  facing  is 
applied,  river  slope  will  be  1  on  2).  These  di- 
mci'sions,   beginning   at  8   ft.   wide  on   the   top. 


The  section  of  levee  from  the  Merchants' 
Bridge  south  to  the  original  mouth  of  Ca- 
hokia Creek  will  have  generally  larger  dimen- 
sions than  are  given  above  for  the  section 
north  of  the  bridge.  Generally  the  levee  will 
have  a  crown  of  25  ft.  and  side  slopes  of  I 
on  8. 

It  became  apparent  early  in  the  investigation 
that  the  work  in  this  section  was  of  the  great- 
est importance  to  the  district.  At  present  the 
only  protection  afforded  is  the  tracks  of  the 
C.  &  A.  and  Terminal  railways,  and  in  1903 
the  breaking  of  these  embankments  caused 
the  irundation  of  Granite  City.  Venice,  Madi- 
s'^n,  Brooklyn  and  National  City,  and  threw 
the    direct    current    of    the    river    against    the 
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will  increase  in  width  6  ft.  to  every  foot  in 
depth  and  will  give  a  thickness  of  43  ft.  at  an 
elevation  equal  to  the  high  water  mark  of 
1903.  Floods  higher  than  that  are  of  brief 
duration,  hence  it  is  believed  that  the  top 
width  of  8  ft.  is  ample. 

An  extra  fill  will  be  placed  on  top  to  allow 
for  settlement  and  shrinkage,  and  the  levee 
will  be  covered  w'ith  a  sod  of  grass  to  prevent 
washing.  In  cases  where  the  levee  is  exposed 
to  the  force  of  the  current  or  to  wave  w^ash,  a 
concrete  facing  will  be  laid  on  river  slope,  ex- 
tending from  top  to  bottom  and  2  ft.  into  the 
ground.  This  treatment  will  also  prevent  the 
embankment  becoming  saturated  and  in  a 
great  measure  prevent  seepa.ge.  This  facing, 
however,  will  not  be  laid  until  bank  has  thor- 
oughly settled.  Figure  3  shows  the  levee  sec- 
tion with  concrete  facing. 


hastily  constructed  levees  at  East  St.  Louis. 
The  weak  points  in  these  embankments  be- 
come dangerous  at  a  flood  stage  of '  36  ft. 
The  ground  level  is  extremely  low  and  on  ac- 
count of  the  character  of  the  soil,  grave  dan- 
ger from  seepage  and  boiling  is  apparent.  For 
this  reason  a  levee  of  great  height  and  thick- 
ness is  necessarv.  The  railroad  embankments 
referred  to  are  'retired  from  1.000  to  3,000  ft. 
from  the  present  established  shore  line.  The 
construction  of  the  levee  along  the  shore  line 
is  desirable  in  order  to  straighten  the  channel, 
thus  preventing  eddies  and  cross  currents, 
which  are  destructive  to  levees  and  dangerous 
to  navigation. 

To  insure  increased  safety  for  the  levee  in 
this  location  arrangements  are  being  made 
with  the  land  owners  to  fill  in  the  low^  ground 
inside  the  levee  an  average  of  17  ft.  or  to  an 
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elevation  equal  to  the  height  of  the  flood  of 
1903.  This  is  a  strip  alxnit  1,500  ft.  wide  con- 
taining 400  acres  to  be  filled  from  the  river  by 
hydraulic  dredging.  This  will  be  done  simul- 
taneously vvith  the  construction  of  the  levee. 


drains  will  lie  put  ii 
tire  drainage  of  this 
tcm  of  levees. 

The  cost  of  the  wurl- 
diversion   channel   and 
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The  land  will  then  be  only  7  ft.  below  the  top 
of  the  levee,  giving  easy  access  to  the  river. 
The  project  of  filling  in  also  contemplates  an- 
other 200  acres  farther  south,  which  in  all 
will  cover  between  600  and  700  acres,  making 
a  total  of  about  15,000,000  cu.  yds.  of  fill. 

The  southerly  portion  of  the  levee  will  be  a 
concrete  wall  along  a  line  to  be  determined 
by  the  engineers  far  enough  back  from  the 
present  shore  line  to  be  safe  and  as  near  the 
district  line  as  practicable.  This  will  be  a 
heavy  wall  of  dimensions  not  yet  decided 
upon.  It  will  have  openings  where  necessary, 
which  will  be  arranged  for  closing  at  extreme 
stages  of  the  river. 

From  the  mouth  of  Cahokia  Creek  to  the 
connection  with  the  levee  on  the  north  bank  of 
Prairie  du  Pont  Creek,  near  the  village  of  the 
same  name,  the  route  of  the  levee  will  follow 
the  district  boundary  line,  and  in  section  will 
conform  to  the  standard  dimensions  as  shown 
by  Fig.  3.  There  will  also  be  a  south  cross 
levee  near  the  village  of  Prairie  du  Pont,  run- 
ning along  the  north  bark  of  the  Prairie  du 
Pont  Creek  from  the  village  to  the  bluffs. 

Main  Drainage  System. — The  main  channel 
of  the  interior  drainage  system  draining  the 
area  inclosed  by  the  levees,  begins  with  Ca- 
hokia Creek  at  the  south  levee  of  the  Cahokia 
diversion  channel  near  the  village  of  Poag. 

The  present  bed  of  Cahokia  Creek  from 
the  diversion  channel  to  Canteen  Creek  will  be 
cleaned  of  drift  and  other  obstructions  to  per- 
mit the  proper  discharge  of  waters  received 
from  the  smaller  branches,  county  ditches  and 
lateral  canals,  which  will  be  constructed  to 
drain  the  low  ground  within  the  district. 

Beginning  at  the  junction  of  Canteen  Creek 
with  Cahokia  Creek,  a  new  channel  will  be 
excavated  through  the  ridge  near  the  county 
line  extending  in  a  southerly  direction  through 
a  chain  of  lakes  and  low  ground  to  an  outlet 
into  Prairie  du  Pont  Creek.  This  canal  will 
have  a  bottom  W'idth  of  80  ft.  Through 
Spring  Lake  and  Pittsburg  Lake  the  bottom  of 
the  canal  will  be  about  12  ft.  below  the  bed  of 
the  lakes.  The  material  excavated  will  be  de- 
posited not  less  than  30  ft.  from  the  canal,  in 
order  to  prevent  the  sliding  of  the  earth  back 
into  the  canal.  This  canal  will  receive  and 
discharge  all  the  water  falling  in  the  water- 
shed between  Prairie  du  Pont  Creek  and  Ca- 
hokia Creek  diversion  channel. 

A  suitable  pumping  plant  will  be  designed 
and  built  in  the  canal  and  flood  .gates  will  be 
installed.  Prairie  du  Pont  Creek  below  the 
outlet  of  the  canal  will  be  enlarged  to  suffi- 
cient capacity  to  discharge  the  water  received 
from  the  drainage  canal,  and  the  necessary 
levees  will  be  constructed  to  jirevent  damages 
to  property. 
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about  $3,0(10,0(10,  and  .if  the  entire  work  about 
$(;,.5(l0,0(i(».  Of  this  anunint  $1,200,00(1  is  now 
availaljle,  and  the  balance  is  to  be  made  avail- 
able by  bond  issues. 

The  work  is  in  charge  of  Mr.  J.  .\.  Ocker- 
son'as  consulting  engineer  and  Mr.  T.  N. 
Jacob  as  chief  engineer. 


Oregon  Society  of  Engineers. — The  Ore- 
gon Society  of  Engineers  has  been  organized 
with  a  charter  membership  of  100.  All 
branches  of  the  engineering  profession  are  in- 
cluded in  the  membership.  The  territory  has 
not  been  limited  to  the  state  of  Oregon  but 
includes  all  the  Greater  Northwest.  Mr.  D. 
C.  Henny,  605  Spaulding  building,  Portland, 
Ore.  (Consulting  Engineer  for  the  U.  S. 
Reclamation   Service),  has  been  elected  presi- 
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A  Portable  Testing  Machine  for  Mak- 
ing Field  Tests  of  Cement 
Drain  Tile.* 

Recent  developments  in  the  manufacture  of 
farm  drain  tile  have  emphasized  the  impor- 
tance of  having  a  simple  standard  portable 
testing  machine  which  may  be  used  for  mak- 
ing tests  of  drain  tile  in  the  field  or  at  the 
plant.  The  increasing  use  of  tile  of  large 
size  in  farm  drainage  districts  is  well  known. 
The  competition  between  the  clay  tile  and 
the  concrete  tile  has  brought  up  new  ques- 
tions. What  strength  shall  be  required  for 
tile  of  a  given  size  in  order  that  they  may  be 
considered  to  be  commercially  lirst-class  tile?' 
In  the  case  of  concrete  tile,  what  thickness, 
richness  of  concrete,  method  of  curing  and 
age  at  laying  are  necessary  to  till  the  require- 
ments  for   a   first-class   article? 

A  number  of  elements  enter  into  the  choice 
of  a  suitable  method  of  testing  for  physical 
properties  of  drain  tile.  (1)  A  definite  and 
important  quality  should  be  determined  by 
the  test.  (2)  The  test  should  be  simple, 
easily  and  quickly  made,  and  should  not  re- 
quire the  services  of  an  expert  laboratory 
man.  (3)  The  test  should  be  of  such  a 
character  as  not  to  give  unduly  diverse  results 
for  test  pieces  of  the  same  grade.  (4)  The 
machine  to  be  used  should  be  simple  and  in- 
expensive, easily  adjusted  to  different  sizes 
of  specimen,  and  easily  transported  from 
point  to  point  and  easily  made  ready  for  use. 
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Fig.    1 — Plan   of   Machine   for   Testing    Drain   Tile. 
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Portland, 


G.  L 
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Bliven,  407  Buchanaii  building, 
is  secretary. 


Western  Union  to  Limit  Free  Messages. 

— The  railways  have  been  notified  by  the 
Western  Union  Telegraph  Co.  that  messages 
other  than  those  that  relate  to  railway  busi- 
ness must  not  be  sent  free  because  of  the  lia- 
bility of  incurring  the  penalties  of  the  inter- 
state  commerce   law.     This   notice   is   said   to 
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It  is  believed  that  the  machine  described  ful- 
fills the  requirements  for  making  field  tests  of 
drain  tile  satisfactorily.  This  machine  was 
designed  by  D.  A.  Abrams  for  use  in  the 
Laboratory  of  Applied  Mechanics  of  the  Uni- 
versity of  Illinois. 

The  machine  consists  essentially  of  a  sim- 
ple framework  and  a  lever  for  applying  the 
load  by  means  of  dead  weight.  The  load  ap- 
plied through  the  loading  lever  may  be  blocks 
of  iron,  or  stone,  sand  or  other  suitable  ma- 
terial. After  the  test  the  dead  load  is  weighed. 
To  obtain  the  load  on  the  tile,  this  weight  is 
multiplied  by  ten,  and  a  constant  quantity  due 
to  the  weight  of  the  loading  lever  (aboiit  lOO- 
lbs.  in  this  particular  machine)   is  added. 

The  accompanying  sketch.  Fig.  1,  gives  the 
principal  dimensions  of  the  different  parts. 
The  view,  Fig.  2.  shows  the  machine  with  a 
30-in.  clay  tile  in  place  ready  for  loading. 
The  machine  measures  30-ins.  between  up- 
rights and  will  take  tile  up  to  42-ins.  inside 
diameter. 


Lateral  Drainage  System. — This  system 
consists  merely  of  the  trilnilary  streams  and 
drains  to  the  main  drainage  system.  .Ml  exist- 
ing ditches,  sloughs,  and  small  drains  will  be 
cleaned   out   and   straightened,  and   some  new 


include  messages  in  winch  the  railways  order 
tickets  and  sleeping  car  berths  for  passengers. 
The  railways  reply  ili  it  such  messages  are 
railway  business  and  :ire  not  prohibited  by 
the   law. 


•A  paper  before  the  Interstate  Cement  Tile 
Manufacturers'  Association  by  Arthur  N.  Talbot, 
Professor  Municipal  and  Sanitary  Engineering, 
In  charge  of  Theoretical  and  Applied  Mechanics 
University  of  Illinois,  and  Duff  A.  Abrams,  As- 
.sociate  Engineering  Experiro«nt  Station  Uni- 
versity of  Illinois. 
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The   main    members   are   of   timber;    metal 
!ates  and  other  shapes  are  used  at  points  of 
oncentrated  load  and  for  connections. 
Metal    knife    edges    are    provided    for    the 
bearing  of  the  loading  lever  on  the  top  load- 
ing block  and   for  taking  the  upward  thrust 
against  the  top  cross  block.     The  knife  edge 


If  desired  the  modulus  ot  rupture  of  the 
material  may  be  determined  from  the  hond- 
ing  moment  developed  and  tlie  dimensions  oi 
the  pipe.  For  general  purposes  it  will  be 
preferable  to  report  the  load  per  foot  of 
length  of  pipe  for  a  given  size.  Possibly  for 
some  purposes  it  may  be  interesting  to  divide 


Fig.  2 — View  of  Machine  for  Testing  Drain  Tile. 


bearing  on  the  block  over  the  test  tile  are 
5  ins.  c.  to  c,  and  a  single  knife  edge  takes 
the  end  thrust.  This  gives  considerable  free- 
dom to  the  top  loading  block  and  allows  the 
load  to  be  fairly  central,  although  the  tile 
may  be  conical  in  outline. 

The  bottom  loading  block  is  provided  with 
two  small  half  rounds  of  hard  wood  placed 
about  2  ins.  apart,  w-hich  allow  the  tile  to  seat 
itself  in  place.  The  load  is  applied  at  the  top 
along  a  single  element.  Cushions  consisting 
of  short  lengths  of  flattened  rubber-lined  fire 
hose  serve  to  distribute  the  load  along  the 
length  of  the  tile  and  prevent  any  local  con- 
centration of  the  load  due  to  irregularities  in 
the  top  and  bottom  surfaces. 

The  top  cross  block  can  be  placed  and  held 
in  any  position  along  the  uprights  to  accom- 
modate the  machine  to  any  diameter  of  tile 
up  to  about  42  ins.  By  this  means  the  ma- 
chine is  adjustable  to  the  greatest  variation 
in  the  size  of  the  test  tile  and  will  apply  the 
load  to  all  sizes  under  uniform  conditions. 

In  order  to  check  the  dimensions  of  the 
loading  lever,  it  was  calibrated  by  setting  a 
pair  of  platform  scales  in  the  machine  and 
loading  up  to  about  500  lbs.  on  the  machine. 
It  was  then  placed  in  a  10,000  lbs.  testing  ma- 
chine and  loaded  up  to  4,000  lbs.  The  great- 
est error  observed  for  this  range  of  load  was 
less  than   1  per  cent. 

This  machine  weighs  22.5  lbs.  It  should  not 
cost  more  than  $15  to  $18  in  a  shop  equipped 
for  wood  and  metal  working. 

Up  to  the  present  date  about  60  tests  have 
bgeen  made  on  this  machine  on  concrete  and 
clay  tile  in  sizes  12  to  36  ins.  inside  diameter. 
The  breaking  loads  varied  from  1,400  to 
5,000  lbs.  per  tile. 

An  examination  of  this  testing  machine  will 
show  that  it  is  simple  in  operation  and  that 
it  is  easily  adjustable  for  different  sizes.  Tile 
which  are  out-of-round  in  different  ways  at 
the  two  ends  will  be  easily  taken  by  the  ma- 
chine and  there  is  little  chance  for  an  unfair 
distribution  of  the  load.  The  strip  of  hose 
gives  some  cushioning  effect,  and  the  load  is 
practically  distributed  over  the  whole  length 
in  all  cases.  The  method  of  loading  along  a 
line  at  the  top  and  bottom  was  selected  be- 
cause of  its  simplicity.  The  arrangement  of 
the  machine  allows  a  tile  to  be  rolled  into 
place  and  to  be  easily  made  ready  for  test. 
It  is  believed  that  the  results  obtained  by  dif- 
ferent operators  will  agree  quite  closely. 


this  load  by  tlie  diameter  of  the  pipe  in  inches 
and  thus  compare  the  results  per  inch  of 
diameter  for  a  pipe  1  ft.  long. 

It  has  seemed  the  simplest  way  to  fix  at  a 
definite  distance  apart  the  two  strips  on  which 
the  tile  rests.  An  analysis  of  rings  shows  that 
when  the  bearing  on  these  strips  are  2  ins. 
apart  the  formula  for  the  bending  moment 
will  be  but  2^  per  cent  different  from  that  of 
a  single  support  for  tile  6  ins.  in  diameter  and 
sion  for  the  formula  for  the  bending  moment 
for  all  sizes  of  tile  to  be  tested.  It  would 
seem  that  0.16  Qd  is  a  satisfactory  expression 
for  the  bending  moment  where  Q  is  the  con- 
centrated load  applied  at  the  crown  and  d 
is  the  mean  diameter  of  the  tile.  For  the 
modulus  of  rupture  /  of  the  material  the 
formula   would   be 

Qd 
/=0.96 

le 

where  /  is  the  length  and  t  the  thickness  of 
the  tile  along  the  top  and  bottom  elements. 

This  method  of  testing  was  selected  in 
preference  to  a  method  involving  the  bedding 
of  the  tile  in  sand  or  other  material,  because 
of  the  difficulty  in  embedding  large  tile  in 
sand  in  such  a  way  as  to  obtain  a  fair  distri- 
bution of  pressure  and  in  securing  the  same 
distribution  of  pressure  in  different  tests  and 
because  the  method  of  concentrated  loads  will 
give  a  more  definite  index  of  the  strength  of 
the    material. 

In  tests  of  materials  it  is  not  essential  that 
the  material  shall  be  subjected  to  the  same 
action  in  the  process  of  testing  that  it  will 
receive  in  service.  The  cold  bend  test  of 
steel  is  one  of  the  most  useful  and  instructive 
of  tests,  but  it  differs  radically  from  any  con- 
dition of  service  in  which  the  steel  will  be 
placed.  The  value  of  a  test  will  depend  upon 
the  properties  determined.  In  testing  drain 
tile  the  method  of  applying  concentrated  loads 
has  many  advantages  over  that  of  applying 
distributed  loads.  Whatever  the  method  of 
testing  used,  it  will  be  necessary  finally  to 
■/4  of  1  per  cent  for  a  tile  12  ins.  in  diameter, 
while  for  larger  sizes  this  variation  will  be 
much  less.  Under  the  conditions  of  such 
tests  it  would  seem  better  to  fi.x  the  distance 
for  these  strips  and  use  a  common  expres- 
determine  the  relation  between  strength  of  the 
test  piece  and  the  strength  which  is  needed  in 
the  structure.  In  the  case  of  tile  to  be  used 
in  a  ditch  of  a  given  depth  and  a  given  soil 


the  necessary  lest  strength  will  have  to  be 
determined.  Since  the  tests  will  have  to  be 
translated  into  tlie  working  conditions,  it 
would  seem  not  necessary  to  attempt  to  make 
the  conditions  like  the  conditions  in  the  ditch. 
It  is  of  much  more  importance  that  the  tests 
sliould  be  simple,  direct  and  fairly  uniform 
under  varying  conditions  of  tile  and  with 
diff'ercnt  machines  and  different  operators. 
Our  own  experience  with  tliis  machine  leads 
us  to  think  that  it  would  make  a  satisfactory 
means  of  determining  the  quality  of  drain  tile. 


Standard    Tests    of    Drain    Tile    and 
Sewer  Pipe.* 

It  has  been  apparent  that  there  is  great  need 
of  standard  test  requirements  for  sewer  pipe 
.and  drain  tile.  Occasional  notices  appear  from 
time  to  time  in  the  engineering  periodicals 
showing  that  inspections  of  old  pipe  sewers 
frequently  show  a  considerable  percentage  of 
cracked  pipe.  During  the  past  year  an  espe- 
cially disastrous  failure  of  large  cement  drain 
tile  occurred  in  Sac  County,  Iowa,  the  damage 
rn.nning  up  to  several  thousand  dollars.  Fol- 
lowing this  failure,  intelligent  and  reliable  ex- 
perts have  made  examination  of  a  number  of 
large  tile  drams  in  the  northern  part  of  the 
state  and  they  report  that  many  of  the  pipes  in 
such  drains  are  found  cracked  when  the  depth 
of  earth  filling  exceeds  7  or  8  ft. 

It  is  of  great  importance  therefore  that  the 
strength  of  sewer  pipe  and  drain  tile  should  be 
carefully  investigated,  and  that  standard  tests 
should  be  devised  and  standard  strength  spe- 
cifications adopted  which  will  insure  against 
failure.  In  the  absence  of  standard  specifica- 
tions for  tests,  great  differences  in  the  methods 
of  making  tests  have  developed  in  practice, 
wuth  the  result  that  our  knowledge  of  the 
strength  remains  extremely  deficient,  and  that 
it  is  as  yet  impossible  to  make  a  reasonable 
standard  strength  specification.  It  is  exceed- 
ingly important  that  uniform  methods  should 
be  adopted  and  used  by  all. 

The  cardinal  qualities  of  drain  tile  and  sewer 
pipe  are  (1)  the  quality  of  the  material  and 
(2)  the  strength  of  the  pipe. 

The  quality  of  the  material  is  a  cardinal 
quality,  because  the  pipe  will  disintegrate  and 
go  to  pieces  unless  the  material  of  which  it  is 
made  is  of  such  durable  quality  as  to  resist  all 
disintegrating  agencies,  k  cement  tile  must  be 
made  of  hard,  dense,  uniform,  and  compara- 
tively impervious  concrete  in  order  to  resist  the 
action  of  destructive  agencies  and  to  prevent 
their  ready  penetration  into  its  pores.  In  the 
same  way  soft  and  underburned  sewer  pipe  or 
clay  drain  tile  are  unsatisfactory,  since  such 
pipe  cannot  resist  the  action  of  freezing  and 
thawing,  and  may  disintegrate  from  other 
agencies ;  also  a  laminated  structure  in  clay 
drain  tile  or  sewer  pipe  prevents  resistance  to 
frost  and  causes  failure.  High  bearing  strength 
of  the  pipe  as  a  whole  is  not  a  satisfactory  in- 
dication of  the  quality  of  the  material  from 
which  the  pipe  is  made,  for  high  strength  may 
be  secured  by  using  thick  walls.  Drain  tile  or 
sewer  pipe  with  thick  walls  may  be  strong 
enough  and  yet  may  be  porous  and  disintegrate. 

Two  simple  tests  may  he  made  to  determine 
the  quality  of  the  material  of  which  drain  tile 
or  sewer  pipe  are  made,  the  absorption  test  and 
the  determination  of  the  modulus  of  rupture. 
The  absorption  test  is  of  great  importance  for 
cement  and  clay  tile.  In  the  case  of  cement 
tile,  the  agencies  tending  to  destroy  concrete 
cannot  act  with  much  rapidity  unless  they  ob- 
tain access  to  the  interior  of  the  concrete  walls. 
In  the  case  of  clay  tile,  the  action  of  freezing 
would  not  be  of  much  importance  unless  water 
could  obtain  access  to  the  interior  of  the  walls. 
Hence  the  absorption  test  has  a  greater  im- 
portance in  testing  drain  tile  and  sewer  pipe 
than  in  the  case  of  most  other  materials  of 
construction.  For  this  reason  and  because  it  is 
simple  and  easy  to  make,  we  advocate  it  as  one 
of  the  standard  tests  for  drain  tile  and  sewer 
pipe. 


•A  paper  read  before  the  Iowa  Engineering  So- 
ciety by  A.  Marston,  Dean  of  Engineering.  Iowa 
State  College,  Ames,  Iowa,  and  A.  O.  Anderson. 
Assistant  Engineer,  Engineering  Experiment 
Station.   Iowa  State  College. 
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By  the  modulus  of  rupture  is  meant  the  ten- 
sile breaking  strength  of  the  material  of  the 
pipe  wall,  as  calculated  from  the  results  of  the 
bearing  strength  test.  The  determination  of 
the  modulus  of  rupture  requires  no  independent 
test  of  the  material,  and  it  will  probably  give 
an  important  indication  of  the  quality  of  the 
material.  The  modulus  of  rupture  for  drain 
tile  and  sewer  pipe,  calculated  as  above,  exact- 
ly corresponds  to  the  modulus  of  rupture  of 
paving  brick  calculated  from  the  results  of 
transverse  tests. 

Hence  we  recommend  three  standard  test  re- 
quirements for  drain  tile  and  sewer  pipe:  (1) 
The  per  cent  of  absorption,  (2)  the  modulus  of 
rupture,  and  (3)  the  bearing  strength  of  the 
pipe.  These  three  test  requirements  involve 
two  standard  tests,  the  absorption  test  and  the 
bearing  strength  test. 

Methods  of  Making  Absorption  Tests. — The 
making  of  absorption  tests  has  been  standard- 
ized for  paving  brick,  but  not  for  other  mate- 
rials. The  standard  method  for  paving  brick 
can  be  used  as  a  basis  from  which  to  start  in 
determining  the  standard  method  for  drain  tile 
and  sewer  pipe.  Studying  these  standard  re- 
quirements, there  seems  to  be  no  reason  for 
varying  the  process  in  any  material  point  ex- 
cept in  the  case  of  the  time  of  immersion.  In 
the  case  of  paving  brick,  the  standard  time  of 
immersion  is  48  hours.  Our  tests  of  drain  tile 
and  sewer  pipe,  as  well  as  those  of  brick,  indi- 
cate to  us  that  it  will  be  safe  to  reduce  the 
standard  time  of  immersion  to  24  hours  for 
drain  tile  and  sewer  pipe.  As  this  cuts  the 
time  required  in  half,  we  recommend  this 
change.  Our  full  standard  specifications  will 
be  found  given  in.  detail  below. 

Methods  of  Testing  Bearing  Strength. — In 
tests  of  bearin.g  strength  of  drain  tile  and 
sewer  pipe  great  difference  in  practice  has  de- 
veloped. It  will  be  unnecessary  to  discuss  all 
of  these.  For  example,  it  has  been  the  prac- 
tice of  some  to  completely  surround  the  pip?, 
during  the  test,  with  sand  inclosed  in  heavy 
framework,  but  this  method  is  no  longer  used, 
so  far  as  the  knowledge  of  the  authors  ex- 
tends. Three  methods  have  survived  to  such 
an  extent  that  they  are  worthy  of  further 
discussion. 

(1)  Concentrated  Loading. — In  this  method 
the  test  load  is  applied  along  a  line  or  a  very 
narrow  strip  at  the  top  and  bottom  of  the 
tile.  Some  plan  must  be  used  for  insuring 
comparatively  uniform  distribution  of  the 
load,  and  for  this  purpose  it  is  considered 
necessary  to  introduce  a  packing  material  of 
some  kind  between  the  bearing  block  and  the 
pipe.  Prof.  Talbot  (University  of  Illinois") 
uses  a  piece  of  fire  hose;  Mr.  Boynton  (Uni- 
versal Portland  Cement  Co.)  uses  a  strip  of 
rubber  packing. 

There  are  numerous  objections  to  this 
method:  (I)  The  test  does  not  subject  the 
pipe  to  forces  approximating  those  which  it 
must  stand  in  the  ditch.  (2)  Even  when  pack- 
ing is  used,  there  is  no  method  of  securing 
very  uniform  distribution  of  the  load  upon  the 
pipe,  especially  if  the  pipe  is  slightly  warped, 
which  is  very  apt  to  be  the  case  with  hard 
burned  clay  pipe.  (3)  The  method  does 
not  admit  of  satisfactory  distribution  of 
pressure  on  the  bells  of  sewer  pipe, 
as  well  as  on  the  straight  pipe.  (4) 
The  packing  used  must,  by  its  yield- 
ing, introduce  splitting  stresses.  The  use 
of  packing  has  been  abandoned  for  crushing 
tests  of  building  mtaerials  for  this  reason. 
The  splitting  stresses  would  be  of  especial 
importance  in  a  strength  test  of  drain  tile  or 
sewer  pipe,  in  which  failure  must  occur  by 
tension. 

As  a  variation  of  the  method  of  concen- 
trated loading.  Mr.  Boynton  has  proposed 
supportmg  the  pipe  on  two  half  rounds  at  the 
bottom,  spaced  2V2  ins.  apart,  and  applying  the 
load  hy  one  half  round  at  the  top,  using  strips 
of  rubber  packing  at  both  top  and  bottom. 
The  authors  consider  this  method  open  to  all 
the  objections  already  stated  and  to  the  further 
objection  that  it  introduces  a  method  of  load- 
ing which  varies  for  different  sizes  of  pipe. 
If  the  2V2-m.  spacing  of  the  lower  half  rounds 
is  adopted  for  fi-in.  pipe,  :hcn  to  obtain  the 
corresponding  loading  for  a  12-in.  pipe  the 
spacing   should    be   .')   ins  ,    10   ins.    for   24-in., 


12%    ms.    for   36-in,,  so   on.     If   this   so 

ca.lled  three  pomt  mciln  ::  ivere  adopted,  there- 
fore, the  strength  of  ;r  .  particular  diameter 
of  pipe  would  depenii  npon  the  method  of 
testing,  as  well  as  the  quality  and  dimensions 
of  the  pipe. 

(2)  The  Combined  or  Brooklyn  Method.— 
For  many  years  the  engineers  of  the  borough 
of  Brooklyn,  N.  Y.,  have  provided  regular 
strength  tests  and  requirements  in  their  speci- 
fications for  sewer  pip.-  At  first  they  sur- 
rounded the  pipe  by  sand  in  their  test,  but  now 
apply  a  concentrated  load  along  the  upper  part 
of  the  straight  portion  of  the  sewer  pipe, 
while  bedding  the  pipe  in  .sand  at  the  bottom. 
\o  load  is  applied  to  the  bell.  This  method 
undoubtedly  gives  more  nearly  the  actual 
strength  of  the  tile  in  the  ditch  than  the 
method  of  concentrated  loading.  But  we  be- 
sewer  pipe  or  drain  tile  will  carry  under  ac- 
tual average  ditch  conditions,  if  thev  are  laid 
with  proper  precautions.    Moreover,  it  is  open. 


Our  standard  method  enables  the  load  to  be 
uniformly  distributed  over  the  pipe,  regardless 
of  unimportant  irregularities  in  the  shape.  It 
avoids  all  splitting  stresses  due  to  packing 
material  in  the  bearings.  Sand  is  a  material 
which  can  readily  and  cheaply  be  obtained  in 
any  community  for  the  standard  test.  By 
marking  the  pipe  in  quarters  before  testing, 
accurate  bedding  in  the  sand  is  readily  in- 
sured both  above  and  below,  and  the  method  is 
therefore  accurate. 

The  method  permits  the  testing  of  pipe  with 
bells  as  readily  as  those  without,  since  the 
bells  (as  well  as  the  straight  pipe)  can  be  em- 
bedded in  the  sand  bearing.  We  have  made 
numerous  tests  of  sewer  pipe  with  bells  and 
find  no  difficulty  in  such  work.  It  can  be 
adopted  for  field  tests  without  any  testing 
machine  whatever,  by  simply  piling  brick, 
sacks  of  cement  or  earth,  or  other  convenient 
material  upon  the  pipe. 

The   method   is  equally  fair  to  cement  pipe 
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Plan  of  Machine  for  Testing  Drain  Tile. 


so  far  as  the  top  loading  is  concerned,  to  the 
other  objections  raised  to  the  method  of  con- 
centrated loading. 

(3)  Recommended  Standard  Method  for 
Testing  Bearing  Strength. — The  engineering 
experiment  station  of  the  Iowa  State  College 
has  been  making  tests  of  drain  tile  and  sewer 
pipe  for  several  years.  When  this  work  first 
began,  we  made  a  careful  study  of  actual 
ditch  conditions,  and  devised  a  standard 
method  which  reproduced  these  conditions  as 
far  as  practicable  in  a  laboratory  test  which 
could  be  carried  out  with  uniformity  by  dif- 
ferent experimenters  in  different  laboratories. 
The  engineering  experiment  station  is  just 
publishing  a  bulletin  upon  standard  tests  of 
drain  tile  and  sevvcr  pipe,  describing  this 
standard  method  in  detail,  giving  plans  for  in- 
expensive testing,  machines  by  which  it  can  be 
carried  out,  and  giving  the  results  of  several 
hundred  standard  tests  of  cement  and  clay 
drain  tile  and  sewer  pipe. 

In  this  method  the  pipe  is  bedded  for  one- 
fourth  its  circumference  at  both  top  and 
bottcmi  in  sand,  and  the  load  is  uniformly  dis- 
tributed over  the  upper  surface  of  the  top 
bedding  of  sand.  This  method  has  proved 
very  satisfactory  duriii.g  several  years  of  use. 
We  have  opportunity  to  make  comparison  of 
lieve  it  will  .give  mal'.-rially  less  loads  than  a 
the  results  with  the  actual  loads  of  earth  fill- 
ing which  have  cause.!  failure  of  large  pipe  \f. 
drainage  ditches,  an!  our  standard  method 
seems  fairly  to  indicate  the  strength  actually 
developed  in  the  dit.  !i  under  average  actual 
conditions. 


and  to  clay  pipe.  It  is  a  simple  method  which 
can  be  carried  out  by  any  competent  engineer 
or  by  any  competent  superintendent  of  a  fac- 
tory. It  does  not  require  translation  to  enable 
its  results  to  be  understood  by  people  who  are 
not  engineers  or  manufacturers,  which  is  not 
the  case  when  such  tests  are  made  with  con- 
centrated loads,  since  these  do  not  give  the 
actual  strength  of  the  pipe  as  used  in  the 
ditch.  For  all  these  reasons  therefore  we 
strongly  recommend  the  adoption  of  this 
method  as  the  standard  method  for  testing  the 
bearing  strength  of  drain  tile  and  sewer  pipe. 

Testing  Machines  for  Bearing  Strength.— 
To  enable  the  standard  strength  test  to  be 
made  where  drainage  or  sewerage  work  is  in 
progress,  we  have  devised  home  made  testing 
rnachines  which  are  within  the  reach  of  every 
city,  county,  drain  tile  or  sewer  pipe  factory, 
or  even  the  means  of  the  drainage  or  sewerage 
engineer.  Our  "Ames  Junior"  testing  machine 
consists  of  an  ordinary  platform  scale  of  2,000 
lbs.  capacity,  placed  in  a  wooden  framework, 
with  an  ordinary  jackscrew  to  apply  the  pres- 
sure. We  find  that  the  2.000-lb.  scale  can 
readily  be  loaded  to  5,000  lbs.  without  injuring 
it.  In  addition  we  have  devised  a  lever  by 
which,  using  a  longer  framework,  the  same 
machine  can  be  used  for  tests  up  to  10,000  lbs. 
without  loading  the  scales  beyond  the  2,000-Ib. 
rated  capacity.  We  designate  this  larger  ma- 
chine the  Ames  standard  testing  machine. 
Either  of  these  machines  can  be  built  at  a  cost 
of  <50  to  $60. 

Prof.    Talbot   of   the   University   of   Illinois 
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has  devised  a  home  made  testing  machine*  in 
which  the  load  is  applied  simply  by  a  lever, 
and  which,  with  a  platform  scale  for  weighing 
the  load,  would  prolnihly  cost  little  if  any 
more  than  those  which  we  have  devised.  Mr. 
C.  W.  Boyiiton  has  devised  a  machine  similar 
to  our  Ames  "Junior"  machine  which  could 
probably  be  made  for  $75.  including  scales. 
Although  we  do  not  advise  the  use  of  his  so 
called  "three  point"  bearing,  yet  his  machine 
could  be  used  with  our  standard  method  by  a 
slight  variation  in  its  construction. 
Specltlcatioiis   for  Stiindard  Absorption   Tests. 

-1.  The  specimens  shall  be  approximately  3 
ins.  square,  and  shall  extend  the  full  thickness 
of  the  pipe  wall,  with  the  outer  skins  un- 
broken. 

2.  Five  individual  tests  shall  constitute  a 
standard  test,  the  average  of  the  five,  and  the 
result  for  each  specimen,  being  given  in  the  re- 
port of  the  test. 

3.  Each  specimen  shall  be  dried  in  an  oven 
or  by  other  application  of  artificial  heat,  until 
it  ceases  to  lose  further  appreciable  amounts 
of  moisture  when  repeatedly  wcl.erhed. 

4.  All  surfaces  of  the  specimens  shall  be 
brushed  with  a  stiff  brush  before  weighing  the 
first   time. 

fi.  The  specimens  shall  be  welshed  imme- 
diately before  immersion,  on  a  balance  or  scales 
callable  of  accurately  indicating  the  weight 
within  0.1  per  cetit. 

6.  The  water  employed  shall  be  pure  soft 
water,  at  the  air  temperature  of  a  room  which 
is  artificially  heated  in  cold  seasons  of  the  year. 

7.  The  specimens  shall  be  completely  im- 
mersed  in  water  for  a  period  of  21   hours. 

8.  Immediately  upon  being  removed  from  the 
water,  the  specimens  shall  be  dried  by  press- 
ing against  them  a  soft  cloth  or  a  piece  of  blot- 
ting paper.  There  shall  be  no  rubbing  or 
brushing  of  the  specimen.  The  reweighing 
shall  be  done  with  a  balance  or  scales  capable 
of  accurately  indicating  the  weight  within  1 
per  cent. 

•Described  elsewhere  in   this  issue. 


0.  Tlie  result  uf  each  absorption  test  shall 
be  calculated  by  taking  the  difference  biiween 
the  initial  dry  weight  and  the  tinal  weight,  and 
dividing  the  remainder  by  the  initial  dry 
weight. 

Speclticatlons  fur  Standaid  Tests  of  B.-aring 
Strength. — 1.  Tlie  specimens  shall  be  unbroken 
full  sized  samples  of  Uie  pipe  to  he  tested.  They 
shall  be  carefully  selected  so  as  to  represent 
fairly  the  quality  of  the  pipe. 

2.  Five  Individual  tests  shall  constitute  a 
standard  test,  the  average  of  the  live  and  the 
result  for  each  spechnen  being  given  in  the  re- 
port of  the  test. 

3.  The  .specimens  shall  be  dried  by  keeping 
thein  In  a  warm,  dry  room  fur  a  period  of  at 
least   two  days  prior  to   the  test. 

4.  ESich  dried .  specimen  shall  be  weighed  on 
a  pair  of  reliable  platform  scales  Just  prior  to 
the   test. 

5.  Each  specimen  shall  be  accurately  marked, 
with  pencil  or  crayon  lines,  in  quarters,  prior 
to  the  test.  Specimens  shall  be  carefully  bedded 
above  and  below  in  sand  for  the  one-fourth 
circumference  of  the  pipe,  measured  on  the 
middle  line  of  the  tile  wall.  The  depth  of 
bedding  above  and  below  the  tile  at  the  thin- 
nest point  shall  be  equal  to  one-fourth  -the  di- 
.ametor  of  the  pipe,  measured  between  llie  mid- 
dle  lines  of  the  tile  walls. 

6.  The  top  bearing  frame  shall  not  be  al- 
lowed to  come  in  contact  with  the  tile  or  with 
the  test  load.  The  upper  surface  of  the  sand 
in  the  top  bearing  sliall  be  carefully  struck 
level  with  a  straight  edge,  and  shall  be  care- 
fully covered  with  a  heavy,  rigid  top  bearing, 
with  lower  surface  a  true  plane,  made  of  heavy 
timbers  or  other  rigid  material  capable  of  uni- 
formly distributing  the  test  load  without  any 
appreciable  bending.  The  test  load  shall  be 
applied  at  the  exact  center  of  this  top  bearing 
in  such  a  way  (either  by  the  use  of  a  spherical 
bearing,  or  by  the  use  of  two  rollers  or  rods  at 
right  angles)  as  to  leave  the  bearing  free  to 
move  in  botli  directions.  In  case  the  test  is 
made  without  the  use  of  a  machine,  and  by 
piling  on    weight,    the   weight   may   be   piled   di- 


rectly on  a  platform  resting  on  the  top  bear- 
ing: provided,  however,  that  the  weight  does 
not  touch  the  top  frame  holding  the  sand,  and- 
that  the  weight  is  piled  in  such  a  way  as  to 
Insure  uniform  distribution  of  tlie  load  over  the 
top  surface  of  the  sand. 

7.  The  frames  for  the  top  and  bottom  hear- 
ings shall  be  composed  of  timbers  so  heavy  as 
to  avoid  any  appreciable  hendin.g  by  the  side 
pressure  of  the  sand.  The  frames  shall  be 
dressed  on  their  interior  surfaces.  No  frames 
shall  come  in  contact  with  the  tile  during  the 
test.  A  strip  of  soft  cloth  may  be  attached  to 
the  Inside  of  the  upper  frame  on  each  side 
along  the  lower  edge  to  prevent  the  escape  of 
sand  between  the  frame  and  the  tile. 

8.  The  sand  used  for  bedding  the  tile  at  top 
and  bottom,  shall  In-  washed  sand  which  has 
passed  a  Nc».  8  screen.  It  shall  br  dried  by  keep- 
ing It  spread  out  thin   in  a  warm,  dry  room. 

9.  The  test  load  shall  be  applied  gradually 
and  without  shock  or  disturbance  of  the  tile. 
The  application  of  the  load  shall  be  carried 
on  continuously,  and  the  tile  shall  not  be  al- 
lowed to  stand  any  considerable  length  of  time 
under  a    load   smaller    than    tlie   breaking   load. 

10.  The  total  breaking  load  shall  he  taken  as 
equal  to  the  total  top  load,  including  the 
weight  of  top  frame,  sand  for  top  bearing,  top 
bearing  timbers,  etc..  plus  five-eights  of  the 
weight  of  the  pipe.  This  total  load  shall  be 
divided  by  the  length  of  the  pipe  in  feet  so  as 
to  give  the  bearing"  strength  per  linear  foot  of 
pipe. 

Specifications  for  Calculating  the  Modulus  of 
Rupture. — The  modulus  of  rvipture  for  drain 
tile  and  sewer  pipe  shall  be  computed  from 
the  results  of  the  standard  test  for  bearing 
strength,   according  to  the  following  rule: 

Divide  the  bearing  strength  per  linear  foot  by 
12.  multiply  the  quotient  by  the  radius  of  the 
middle  line  of  the  tile  wall  expressed  in  inches, 
and  divide  this  product  by  the  square  of  the 
minimum  thickness  of  the  tile  wall  at  top  or 
bottom,  also  expressed  in  inches.  This  quotient 
will  be  the  modulus  of  rupture  of  the  pipe  ex- 
pressed   in    pounds   per   square    inch. 
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Methods    and    Cost    of    Constructing 
Piers  and  Foundations  for  the  Chi- 
cago,    Milwaukee     &     Puget 
Sound  Ry.  Bridge  Across 
the  Columbia  River.* 
The    bridge    shown    in    diagram    by    Fig.    1 
crosses   the    Columbia    River   about   420   miles 
from  its  mouth.     At  this  point  the  river  has  a 
width   at   low   water   of    1,050    ft.,   at   average 
high  water  of  2,800   ft.,  and  at  extreme  high 
water  of  4,500   ft.     The  bridge  as   shown   by 
Fig.  1  is  2,898.84  ft.  long:  its  approaches  are 
timber   trestle   on   concrete   pedestals   and   are 
1,315.58    ft.    and    323.58    ft.    long    respectively. 
The  principal  dimensions  of  the  piers  are  giv- 
en in  Table  I.     .'Ml  piers  have  a  of  % 
in.  to  1  ft.  on  the  sides  and  downstream  end 
of  3  ins.  to  1  ft.  on  the  cutwaters.    The  foot- 
ings varv  in  width   from   13  to  32   ft.  and  in 
length  from  32  to  60  ft. 

Transporting  Construction  Materials. — 
About  14,000  tons  of  material  and  supplies 
were  required  for  the  construction  of  the 
bridge  substructure  and  of  the  line  near  the 
river.  The  cost  of  freighting  material,  across 
country  by  wagon  from  the  nearest  railroad,  a 
distance  of  about  35  miles,  was  estimated  at 
$12  per  ton.  This  cost  and  the  character  of 
the  service,  with  its  delays  and  uncertainties, 
made  this  impracticable,  and  it  was  determined 
to  handle  all  freight  by  river  if  possible. 
Navigation  between  the  site  of  the  bridge  and 
a  supply  point  on  the  river  below  the  Cabinet 
Rapids,  about  one-half  mile  from  Vulcan  Sta- 

•Condensed  from  a  paper  by  R.  H.  Ober.  be- 
fore thp  Pacific  Northwest  Society  of  Engineers. 
Proceedings  Vol.  IX.  No.  3.  December.  1910. 


tion  on  the  Great  Northern  R.'  R.  and  8  miles 
below  the  Great  Northern  bridge,  was  consid- 
ered to  be  practicable  for  light  draft  river 
steamers.  Arrangements  were  made  with  Da- 
vies  &  Goggins  of  Wenatchee  for  the  construc- 
tion of  a  stern  wheel  river  steamer  of  the  type 
generally  used  on  the  upper  Columbia  River, 
and  the  steamer  St.  Paul  was  built  by  them  at 
Trinidad  and  placed  in  commission  on  October 
.30,  1906.  The  principal  dimensions  of  the 
steamer  are  as  follows  : 

Length  of  hull 115  ft. 

Beam    22  ft.  6  in 

Beam  over  guards; 2.5  ft. 

Draft    light ...about     IS  In. 

Draft    loaded about       3  ft. 

Gross     tonnage .ibout  200  tons 

Actual    freight    capacity 112  tons 

Engines,  high  pressure,  non-condens- 
ing, with  cylinders.  10  inches  dia- 
meter. 48  inches  stroke,  boiler 
pressure     200  lbs. 

This  steamer  cost  about  $11,000  to  build  and 
was  used  not  only  for  handling  materials  and 
supplies  but  also  for  towing  and  tending  at 
the  bridge,  handling  barges,  etc.  The  operat- 
ing expense  for  a  period  of  about  27  months 
was  as  follows : 

Fuel   $10,200 

Wages  of  crew  and  charter  of  steamer...   28.800 

Total $39,000 

The  cost  of  unloading  and  handling  freight 
from  the  cars  at  Vulcan  to  the  steamboat 
landing,  about  one-half  mile  distant,  by  wagon, 
was  about  $2  per  ton.  The  cost  of  handling 
by  steamer  from  Vulcan  to  the  bridge,  a  dis- 
tance of  about  3()  miles,  ranged  from  about  $1 
to  $4  per  ton,  varying  at  diflferent  stages  of 
the  river,  averaging  approximately  $1.80  per 
ton,  making  the  cost  of  frei.ght  from  the  cars 
to  the  bridge  about  $3.80  per  ton. 


Contract. — A  contract  was  entered  into  on 
Oct.  10,  1906,  with  the  Bates  &  Rogers  Con- 
struction Co.  of  Chicago,  on  a  percentage 
basis,  for  the  construction  of  the  substructure 
and  trestle  approaches,  and  for  the  erection 
of  the  falsework  for  the  superstructure. 

Under  this  contract  the  contractor  furnished 
all  tools,  outfit,  machinery  and  equipment 
necessary  for  the  doing  of  the  work,  with  the 
exception  of  equipment  of  a  nature  not  gen- 
erally used  by  the  contractor  and  of  a  charac- 
ter peculiarly  required  by  the  nature  of  the 
work  to  be  done,  which  latter  equipment  was 
furnished  by  the  railway  company.  The  plant 
furnished  by  the  contractor  included  the  fol- 
lowing: 

6  hoisting  engines. 

.5  stationary   engines. 

1  rock  crusher  and  engine. 

2  concrete   niixers. 

2  eight-inch  centrifugal  pumps. 

2  six-inch  centrifugal  pumps. 
4  steam  pumps. 

3  steam  boilers.   40.   tlO  and   SO  h.  p. 
2  steam  drills. 

6  derricks. 
2  pile  drivers. 
1  steam   hammer. 

1  electric  light  engine  and  dynamo. 
12  dump  cars.  1^  cu,  yds. 

6  flat   cars. 
11.000  feet  steel  rails. 

12  stoel  hoisting  buckets. 
.5  skips. 

2  orange-peel  dredges. 
1  clam-shell  dredge. 

37  coils  of  Manila  rope. 

in  000  lineal  feet  of  W  wire  rope. 

14.000  lineal  feet  of  ■%"  wire  rope. 

12.700  lineal  feet  of  ^4"  wire  rope. 

900  lineal  feet  of  1"  wire  rope. 

Small  tools  and  fittings  as  required. 

The  total  value  of  this  plant  was  approxi- 
mately $48,000.  The  contractor's  plant  was  in- 
spected on  arrival  at  the  work,  valued  and  in- 
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ventoried.  On  shipment  away  from  the  bridge 
The  plant  was  agam  valued  and  the  deprecia- 
tion in  value  charged  to  the  work.  The  spe- 
cial equipment  furnished  by  the  railway  com- 
pany, in  addition  to  the  plant  furnished  by  the 
contractor,  was  as  fuUows: 

6  barges — 24'x60'. 

2  barges— 12'x36'. 

1  gasoline    launcti — S'x:!4'. 

1  hoisting  engine. 

2  orange-peel  dredse- 
Row-boats  and  skiff.^ 

These  barges   were   fitted   up   so  as  to  give 
the  following  floating  plant : 
I  pile  driver  barge. 

3  floating  derrick  barges. 
1   pumping  barge. 

3  material  barges. 

The  construction  camp  buildings  cost  $4,100. 

LAND  PIERS. 

The  land  piers,  comprising  all  but  piers  8, 
9,  10  and  11,  were  with  the  exception  of  No.  7 
founded  on  gravel  and  boulders  at  depths  of 
from  7  ft.  to  24  ft. 

Excnvation. — Work  was  begun  on  excavating 
for  the  piers  on  the  west  side  of  the  low 
water  channel  as  soon  as  the  necessary  plant 
and  equipment  arrived.  This  material  con- 
sisted of  gravel  and  boulders  ranging  from  1 
to  10  cu.  ft.  in  size  at  piers  A-1,  2  and  3,  in  the 
high  water  channel,  and  of  gravel  filled  with 
sand  and  occasional  small  boulders  up  to  1  or 
2  cu.  ft.  at  piers  4,  5,  6  and  7.  Excavation  was 
carried  down  in  the  dry  to  about  the  low  water 


consisting  princip.n:;.  nf  cobblestones  and 
small  boulders,  vva-  1  un  through  a  stone 
crushtr,  crushed  tc  1  -ize  which  would  pass 
throu.Ljh  a  2-in.  ring,  n  ,i  stored  in  stock  piles. 
The  average  weight  .t  ;he  crushed  stone  was 
104.4  lbs.  per  cu.  ft  .  .is  determined  from  a 
number  of  tests.  1'.  r;-.  titage  of  voids  44  per 
cent.  The  cement  um  .1  m  this  work  was  prin- 
cipally Alpha,  Medusa,  Marquette  and  Univer- 
sal brands  of  domestic  Portland  cement, 
shipped  from  Chicago  or  points  east.  The 
average  cost  of  freight  per  barrel  was  $2.06 
and  the  cost  per  barrel  delivered  on  the  work 
$-1.17.  The  average  gross  weight  per  sack  as 
computed  from  the  frri.ght  bills,  was  94  lbs., 
the  weight  of  the  sack  itself  1  lb.,  and  the  net 
weight  of  the  cement  93  lbs.  per  sack. 

Concrete    Work. — The   proportions    used    in 
this  work  were  as  follows : 
For   all   concrete  deposited   in.   or   under. 

water     1:2     ;4 

For  footings  and  for  shafts  of  piers 1:3     :6 

For     copings 1:2^:5 

For  mortar  finish  of  coping 1:2^ 

Concrete  placed  in  running  water,  as  when 
exposed  to  currents  caused  by  pumping,  was 
1 :2  :4  in  bags  or  sacks. 

One  sack  of  cement  was  considered  as 
equivalent  to  1  cu.  ft.  in  volume.  Sand  and 
gravel  were  measured  in  wheel  barrows.  Mix- 
ing was  done  generally  by  machine,  using 
.Smith  and  Ransome  mixers.  Concrete  was 
mixed  by  hand  when  necessarv  to  ilo  this   in 


piers,  amounting  to  9,394  cii.  yds.  of  concrete, 
was   found  to  be   153  llis.   per  cu.   ft.  of   con- 
crete in  place.     The  proportions  of  the  mate- 
rials used  in  1  :3  :fj  concrete  were  as  follows  : 
Cu.  ft.  of  Loose  Material. 

Cement     39.441 

Sand     118.323 

Stone   23ti.(;4fi 

Percentage    of    Total     Volume    of     Ctm- 
crete   in   Place. 

Cement     I'j.o.T 

Sand     46.55 

Sione     ;i3.30 

I'u.   ft.  of  concrete  in  place 2.i3.63.S 

In  other  words,  1  cu.  yd.  of  t  :3  :ti  concrete 
in  place  required  4.199  cu.  ft.  (or  1.0.5  bbls.)  of 
cement,  12.6  cu.  ft.  of  sand  and  2.5.2  cu.  ft.  of 
gravel.  The  actual  •  labor  cost  of  mixing, 
handling  and  placing  concrete  ranged  from  90 
cts.  to  $1.50  per  cu.  yd. 

Forms. — Forms  were  constructed  of  2x6-in. 
and  2.\8-in.  matched  lumber  for  sides  and  of 
vertical  lagging  of  varying  widths  for  the  ends 
of  the  piers.  Posts  were  of  2x6-in.  or  2x8-in. 
lumber,  lapped  as  the  forms  were  carried  up, 
and  tied  together  by  %-in.  round  iron  rods 
and  by  No.  8  galvanized  iron  wire,  extending 
through  the  body  of  the  pier  and  through 
longitudinal  horizontal  timbers,  generally  6x8 
ins.,  on  the  outside  of  the  posts.  The  cost  of 
the  form  work  was  as  follows : 

Material     J  4.019.00 

Labor      7.694.00 

Total      $11,713.00 
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Fig.  1 — Diagram  Elevation  if  Columbia  River  Bridge    of  the   Chicago,   Milwaukee  &   Puget   Sound    Ry. 


level  of  the  river.  This  material  was  all 
handled  by  hand,  loaded  into  wheel  barrows  or 
skips  and  wheeled  out  of  the  shallow  pits  and 
handled  by  derricks  from  the  deeper  pits. 
Some  of  this  material  was  frozen.  The  ex- 
cavation for  the  piers  on  the  east  side  of  the 
river  was  in  boulders  ranging  from  1  or  2  cu. 
ft.  to  2  or  3  cu.  yds.,  with  finer  material  and 
boulders  beneath.  The  cost  of  excavating 
ranged  from  90  cts.  to  $2.46  per  cu.  j'd.,  av- 
eraging $1.35  per  cu.  yd.  This  included  some 
excavation  about  2  ft.  below  the  river  level. 

Excavation  was  continued  during  December, 
1906,  January  and  February,  1907.  Work  on 
construction  of  piers  was  delayed  on  account 
of  ice  in  river,  which  prevented  operation  of 
steamer  for  a  period  of  seven  weeks,  from 
Jan.  10  to  Feb.  26,  and  prevented  delivery  of 
materials  and  supplies.  During  this  time 
work  was  carried  on  at  excavating,  quarrying 
and  crushing  stone  and  handling  sand  for  con- 
crete, testing  foundations,  building  barges,  etc. 
The  foundations  were  tested  with  a  well  drill, 
using  the  ordinary  churn  drill  in  a  5-in.  casing. 
What  appeared  to  be  bed  rock  was  found  on 
the  west  side  of  the  river  at  depths  ranging 
from  25  to  40  ft.  below  the  average  low  water 
level  of  the  river.  On  the  east  side  it  was 
found  to  be  impracticable  to  penetrate  the  bed 
of  large  boulders  with  the  appliances  at  hand. 
In  the  river,  test  piles  and  steel  rails  were 
driven  to  depths  of  70  ft.  below  the  river  bed 
and  a  10-in.  casing  was  sunk  to  a  depth  of  79 
ft.  below  the  riveV  bottom,  but  bed  rock  was 
not  located  at  any  point  in  the  bed  of  the 
river. 

Concrete  Materials.— S.wd  of  very  excellent 
quality  was  found  in  considerable  quantity  at 
points'  on  the  east  and  wr-t  ^ides  of  the  river, 
about  two  miles  from  the  bridge.  Sub-con- 
tracts were  let  for  hauling  this  to  the  bridge 
site  at  $1  to  $1.15  per  cu.  yd.  The  average 
weight  of  this  sand  was  89%  lbs.  per  cu.  ft. 
Voids  about  33  per  cent  to  38  per  cent.  The 
material  from  the  bar  above  pier  4  and  from 
the   excavation    for  the   foundation   of  pier  4, 


order  to  save  time.  The  amount  of  water 
used  varied  according  to  the  amount  of 
moisture  contained  in  the  sand  and  gravel  and 
according  to  the  weather.  A  wet  or  sloppy 
mixture  was  used  and  very  little  tamping  was 
done.  The  consistency  of  the  concrete  was 
such  that  the  men  generally  sank  about  ankle 
deep  into  the  freshly  placed  mass.  The  amount 
of  concrete  placed  per  day  generally  built  up 
the  pier  from  3  to  7  ft.,  depending  upon  con- 
ditions. On  one  occasion  a  height  of  12.6  ft. 
was  completed  in  one  day.  No  spreading  of 
the  forms  was  observed. 

Large  oblong  stones  were  placed  in  the  last 
layer  of  concrete  put  in  on  each  day,  and  were 
embedded  with  the  long  axis  of  the  stone  in  a 
vertical  position  to  a  depth  of  about  one-half  of 
their  length  in  the  fresh  concrete.  These 
stones  served  the  purpose  of  dowels,  uniting 
the  layers  of  concrete  placed  on  separate  days. 
On  the  completion  of  the  day's  work  and  after 
the  upper  layer  of  concrete  had  received  its 
initial  set.  the  surface  was  brushed  over  with 
a  wire  stable  broom  for  the  purpose  of  remov- 
ing -the  smooth  and  slick  coating  which  is 
formed  on  the  surface  and  leaving  the  surface 
rough.  On  the  resiunption  of  work  the  old 
surface  was  thoroughly  washed  and  swept, 
lightly  grouted,  and  covered  with  a  thin  layer 
of  cement  mortar  nn'xed  in  the  same  propor- 
tions as  the  mortar  in  the  concrete,  and  then 
followed  with  concrete.  Cart  was  taken  to 
prevent  the  formation  of  pockets  of  coarse 
gravel  on  the  older  layer  of  concrete. 

The  weight  of  the  concrete  a.s  determined  by 
weighing  sample  blocks  containing  4  cu.  ft. 
each,  was  found  to  he  from  152  to  1.54  lbs.  per 
cu.  ft.  No  mortar  facing  was  used  on  the  face 
of  the  piers.  A  satisfactory  finish  was  ob- 
tained by  spading  a'  1  working  the  material 
back  from  the  face  o!  the  forms. 

The  approximate  ight  of  the  1:3:6  con- 
crete as  determineil  i  om  the  weight  of  the 
cement,  sand  and  ur:nel  per  cubic  foot,  and 
the  total  amount  of  tl-  .>£  loose  materials  used 
in  the  construction         the  neat  work  for  the 


The  cost  per  cubic  yard  of  concrete  was  89 
cts.  The  concrete  work  on  all  of  the  land 
piers  was  completed  in  May,  1907,  with  the  ex- 
ception of  some  work  on  piers  12  and  13, 
whicTi  was  later  completed  with  the  floating 
concrete  plant. 

LAND  PIERS. 

Work  was  carried  on  during  the  high  water 
period  in  the  summer  of  1907,  with  a  small 
force  on  construction  of  concrete  pedestals 
for  trestle  approaches,  framing  and  raising 
bents  for  trestle  approaches,  quarrying  stone 
for  riprapping  and  for  use  in  breakwaters  for 
protecting  cofi'erdams,  making  segments  for 
forms  for  river  piers,  etc.  During  this  time 
forecasts  and  diagrams  were  made  in  order  to 
plan  the  work  on  the  river  piers;  four  barges 
were  constructed,  and  floating  derricks  rigged 
and  equipped.  It  was  decided  to  plan  the 
work  on  the  river  piers  substantially  as  fol- 
lows : 

Single  cofferdams  to  be  used  for  all  piers, 
sufficiently  large  to  permit  enlarging  the  foot- 
ing if  the  nature  of  the  material  composing 
the  foundation  should  require  it,  so  that  the 
maximum  load  upon  the  foundation  should 
not  exceed  3  tons  per  sq.  ft. 

Wooden  sheet  piling  to  be  used  for  coffer- 
dams for  three  of  the  piers  and  steel  sheet  pil- 
ing for  the  fourth. 

Excavation  to  be  carried  down  to  a  depth  of 
from  10  to  15  ft.  below  the  natural  river 
bottom. 

Excavation  to  be  carried  down  to  within  3 
or  4  ft.  of  the  desired  elevaticin  before  begin- 
ning work  on  the  cofferdam,  in  preference  to 
excavating  inside  of  the  cofferdam. 

Concrete  footings  to  be  put  in  under  water 
to  a  thickness  sufficient  to  seal  the  cofferdam 
and  to  afford  stability. 

Cofferdam  then  to  be  pumped  out  and  re- 
mainder of  concrete  work  to  bo  put  in  in  the 
dry. 

Breakwaters  to  be  built  above  the  sites  for 
the  piers,  in  advance  of  work  on  the  coffer- 
dams, for  the  purpose  of  protecting  the  coffer- 
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dams  from  the  current  and  from  ice,  and  for 
placing  derricks  upon  if  necessary. 

Concrete  to  be  mixed  on  west  side  of  river 
and  handled  in  buckets  on  cars  running  out 
on  a  trestle  between  the  breakwaters  and  the 
cofferdams. 

Sufficient  floating  plant  to  be  provided  to 
permit  work  being  carried  on  at  all  piers  at 
the  same  time  if  necessary. 

It  was  considered  absolutely  necessary  to 
complete  the  river  piers  during  this  low  water 
season,  in  order  to  prevent  delay  in  final  com- 
pletion of  structure  and  of  the  road.  Study  oi 
hydrographs  prepared  from  data  covering  a 
period  of  some  twelve  years  indicated  that  all 
piers  should  be  well  above  water  on  April  15, 
1908.  Working  backward  from  this  date,  al- 
lowing an  average  rate  of  progress  which 
could  reasonably  be  expected  to  be  maintained, 
approximate  dates  were  fixed  for  the  time  at 
which  the   pile  driving  for  breakwaters,  cof- 


The  cost  of  driving  this  dolphin  was  about 
$13.30  per  pile  for  labor,  including  driving, 
drawing  piles  together,  wrapping  with  wire 
cable  and  attaching  a  mooring  line  buoyoil  by 
a  float.  Cost  of  pile,  including  freight,  han- 
dling, point,  etc.,  about  $9.50;  total  cost  of 
pile  in  place,  about  $22.80. 

Penetration  about  10  ft.,  in  heavy  gravel, 
cobblestones,  and  small  boulders ;  depth  of 
water  about  10  ft.;  current  about  4  miles  per 
hour;  piles  35  ft,  long,  of  red  or  yellow  fir, 
with  cast  iron  points,  driven  by  2,500-lli.  drop 
hammer,  using  a  Casgrain  pile  cap  or  follow- 
er :  gang,  thirteen  men ;  wages  as  f ollov.s  : 

For  day. 

1  foipin.in     $5.00 

2  carpenters    4.00 

1  engineer     4.00 

1  firem.in     3.00 

S  pile  driver  men 3.25 

A  6-pile  dolphin  was  then  driven  500  ft.  up- 
stream  from  pier  9,  at  a  cost  of  $25..50   per 
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Fig.  2 — Diagram  Showing  Progress  of  Substructure     Work,  Columbia    River  Bridge. 


ferdams  and  temporary  bridges  should  be  com- 
pleted, for  the  completion  of  the  excavation 
for  the  foundations  at  each  pier,  the  comple- 
tion of  the  cofferdams  at  each  pier,  and  of  the 
concrete  work.  These  average  lines  of  prog- 
ress are  shown  on  the  diagram  herewtih  (Fig. 
2).  It  was  intended  that  the  actual  work  of 
construction  should  not  fall  behind  this  aver- 
age, and  if  it  should  prove  to  be  falling  behind 
this  average  then  steps  should  be  taken  to  in- 
crease the  equipment  or  the  working  force,  or 
to  work  extra  shifts. 

The  line  representing  the  actual  progress 
was  platted  each  night,  and  blue  prints  show- 
ing the  result  were  sent  in  each  week. 

In  order  to  secure  the  greatest  efficiency,  it 
was  necessary  to  work  each  tactical  unit  of  the 
plant  continuously  or  as  nearly  so  as  possible. 
In  order  to  show  at  a  glance  whether  or  not 
this  was  being  done,  a  diagram  was  prepared 
showing  the  work  which  was  being  done  by 
each  unit  each  day,  and  the  time  lost  by  each 
unit  was  shown  on  this  diagram.  This  was 
kept  up  to  date  and  blue  prints  furnished  the 
contractors  and  others  interested. 

Pile  Drhing. — Work  was  begim  at  driving 
piles  on  Sept.  4.  The  first  work  consisted  in 
driving  a  six-pile  dolphin  or  cluster  500  ft.  up- 
stream from  pier  8.  Wire  cables  were  rigged 
leading  irom  the  pile  driver  barge  to  three 
deadmen — one  on  the  west  side  of  the  river 
about  1,000  ft.  above  the  piers,  a  second  for  a 
swinging  or  pendulum  line  to  the  point  of  a 
bar  about  2,000  ft.  upstream  and  above  pier  10. 
and  a  third  on  the  east  side  of  the  river  about 
1,000  ft.  upstream.  With  these  lines  the  pile 
driver  barge  could  be  swnn.g  across  the  river 
or   held   in   any   position   against   the   current. 


pile.  Penetration  about  10  ft.  Depth  of 
water,  19  ft.     Current,  4%  miles  per  hour. 

Forty-five  piles  were  then  driven  for  the 
breakwater  at  pier  8,  at  an  average  rate  of  7 
to  8  piles  per  day;  cost  per  pile  for  labor, 
driving,  cutting  off  and  capping  was  $7.10; 
average  penetration,  10%  ft. 

Twenty-four  piles  were  then  driven  for  a 
bridge  or  trestle  from  the  west  shore  imme- 
diately above  pier  7  to  the  breakwater  at  pier 
S,  at  a  cost  of  about  $7.80  per  pile  for  labor, 
driving,  cutting  off  and  capping.  These  piles 
were  braced  by  3xl0-in,  planks  bolted  to  the 
pile  before  it  was  hoisted  in  the  leads  at  a 
point  which  would  be  several  feet  above  the 
bottom  of  the  river  after  the  pile  was  driven, 
held  in  place  by  a  lashing  around  the  pile  and 
braces  until  the  driving  was  completed,  and 
then  bolted  to  the  ether  pile  in  the  bent. 
These  braces  stiffened  up  the  bents  so  that 
there  was  very  little  weaving  or  swaying 
caused  by  the  current. 

The  breakwater  was  then  cross  capped,  up- 
per and  lower  wales  for  6x]2-in.  sheeting  put 
in  place,  sheeting  driven  around  breakwater, 
and  two  barge  loads  of  rock  dumped  in 
breakwater. 

The  drivin,g  of  this  close  sheeting  proved  to 
be  detrimental  in  causing  strong  cross  cur- 
rents, whirls  and  eddies,  and  in  increasing  the 
difficulty  in  holding  barges  in  position  below 
the  breakwater,  .^s  an  instance,  three  days 
were  consumed  in  driving  three  piles  for  cof- 
ferdam at  pier  8,  at  a  cost  of  about  $150  for 
labor. 

Twelve  piles  were  driven  for  the  cofferdam 
at  pier  8,  at  a  cost  of  $292.  and  the  pile  driver 
barge   was   then   moved   to   pier    0,    where    55 


piles  w'ere  driven  for  the  breakwater  in  ten 
days,  or  at  an  average  rate  of  five  to  six  piles 
per  day,  and  costing  about  $8  per  pile  for  la- 
bor, driving,  cutting  off  and  capping;  penetra- 
tion from  8  to  10  ft. 

The  dolphin  and  breakwater  piles  were  then 
driven  at  pier  11.  Forty-eight  piles  were  driv- 
en at  a  cost  of  $36fi  for  labor,  or  at  a  rate  of 
$7.60  per  pile,  in  about  20  ft,  of  water;  cur- 
rent, 4  miles  per  hour.  Penetration  reported 
to  be  from  8  to  12  ft.  in  gravel  and  boulders, 
but  examination  of  piles  which  were  dug  up 
later  indicated  that  in  many  cases  the  points  of 
the  piles  were  broomed,  crushed  and  split,  and 
that  the  actual  penetration  was  considerably 
less  than  indicated. 

At  pier  10  45  piles  were  driven  in  dolphin 
and  breakwater,  at  a  cost  of  about  $304,  or  an 
average  of  about  $6.80  per  pile. 

The  average  labor  cost  of  driving  piles  for 
the  entire  work  was  $7,80  per  pile.  This  cost 
is  largely  due  to  the  difficulty  in  moving  the 
barge  from  place  to  place,  in  handling  the  lines 
and  in  holding  the  barge  in  position,  caused  by 
the  strong  current  and  by  the  violent  winds 
prevailing  at  times. 

Excavation. — The  original  plan  for  excavat- 
ing before  placing  the  cofferdams  was  modi- 
fied at  pier  8  in  accordance  with  the  recom- 
mendation of  the  contractor,  and  the  excava- 
tion was  done  after  the  cofferdam  was  in 
place,  using  an  orange  peel  dredge  of  1  cu.  yd. 
capacity.  This  handled  the  cobblestones,  gravel 
and  small  boulders  easily  and  rapidly;  but  the 
work  of  excavating,  driving  sheet  piles  and 
lowering  the  frames  of  the  cofferdam  neces- 
sitated holding  the  floating  derricks  at  this 
pier  for  a  considerable  tim.e.  The  sheet  piles 
could  not  be  driven  far  in  advance  of  the  ex- 
cavating on  account  of  the  nature  of  the  ma- 
terial, and  the  gravel  and  boulders  from  under 
the  sheet  piles  had  to  be  removed  by  divers 
working  with  a  water  jet  and  hoe.  A  peculiar 
feature  of  this  compacted  river  gravel  is  that 
the  sides  of  the  excavation  maintained  a  nearly 
vertical  slope,  and  only  occasionally  caved  in, 
when  jarred  by  the  driving  of  the  sheet  piles. 
The  tendency  of  the  sheet  piling  is  always  to 
work  in  at  the  bottom  and  spring  away  from 
the  frames  at  the  top.  This  narrowing  of  the 
area  at  the  bottom  frame  made  it  increasingly 
difficult  to  drive  down  the  frames,  and  in- 
creased the  expense  of  the  work.  The  exca- 
vation at  Pier  3  was  carried  down  to  a  depth 
of  about  18  ft.  below  the  river  bed,  or  26  ft. 
below  average  low  water.  Actual  cost  of  ex- 
cavating alone  was  80  cts,  per  cu,  yd. 

Work  at  this  Pier  9  w-as  begun  early  in 
November  and  carried  on  with  an  orange-peel 
dredge,  changing  later  on  to  a  drag  scraper 
operated  by  a  double  drum  hoisting  engine  on 
one  of  the  barges  moored  down  stream  from 
the  pier.  The  pull  back  line  was  rigged  through 
a  block  attached  to  the  breakwater.  This 
method  of  excavating  was  very  successful  and 
the  excavation  was  completed  to  a  depth  of 
about  ten  feet  below  the  bottom  of  the  river. 
The  material  encountered  consisted  of  gravel 
and  boulders  ranging  up  to  one  cu,  yd.  After 
completion  .of"  cofferdam,  the  excavation  was 
carried  down  to  a  further  depth  of  about  6 
ft.,  using  an  orange-peel  dredge  and  cleaning 
out  material  from  under  sheet  piles  and  frames 
with  water  jets  handled  by  divers.  Cost  of 
excavating  at  this  pier,  including  the  cost  of 
experimenting  with  drag  scraper  and  repairs 
to  orange-peel  dredge,  was  $1.30  per  cu.  yd., 
for  the  1295  cu.  yds.  removed  from  the  area 
covered  by  the  cofferdam. 

The  material  encountered  at  Pier  10  con- 
sisted of  gravel  and  boulders  ranging  up  to 
5  or  6  cu,  yds.  This  was  handled  almost  en- 
tirely by  the  drag  scraper,  and  was  carried  to 
a  depth  of  about  10  ft.  below  the  river  bed 
before  beginning  work  on  cofferdam.  After 
completion  of  the  cofferdam,  the  excavation 
was  carried  to  a  further  depth  of  4  ft.  The 
total  cost  of  excavation  at  the  pier  was  62  cts. 
per  cu.  yd.  for  the  1.935  cu.  yds.  removed. 

The  material  encountered  at  Pier  11  con- 
sisted of  large  boulders,  up  to  about  15  cu. 
yds,,  with  small  boulders  and  fine  gravel.  The 
orarige-peel  dredge  was  first  tried  at  this  pier. 
but  was  unable  to  handle  the  boulders.  The 
drag  scraoer  proved  to  be  well  adapted  to  this 
work,  and  the  excavation  was  completed  to  a 
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depth  of  10  ft.  below  the  river  bed  before 
beginning  work  on  the  cofferdam.  After  com- 
pleting the  cofiferdam,  a  very  small  amount  of 
work  was  done  in  leveling  up  the  foundation. 
Some  large  boulders  uncovered  in  excavating 
were  built  into  the  footing  of  the  pier.  The 
cost  of  excavating  a  total  of  1,140  cu.  yds.  was 
55  cts.  per  cu.  yd. 

Cofferdams.— The  principal  dimensions  and 
materials  used  for  construction  of  cofferdams, 
are  as  follows: 

Pier  8;  dimensions  23.X.J7  ft.  inside  of  sheet 
piling;  sheet  piling— triple  lap,  Wakefield,  30 
ft.  long,  made  of  3  pieces  of  4x12  fir  lumber, 
surfaced  four  sides,  with  special  steel  points 
Vi  in.  thick. 

Pier  9;  dimensions  27  ft.  x  54  ft.  inside  of 
sheet  piling;  Friestedt  steel  sheet  pilings  of 
steel  channel  and  Z  bar  sections  30  ft.  in 
length,  was  used;  weight  of  channels  35  lbs. 
per  lin.  ft. 

Piers  10  and  11,  dimensions  32  ft.  x  60  ft. 
inside  of  sheet  piling.  Triple  lap.  Wakefield 
sheet  piling,  36  ft.  in  length,  made  of  3  pieces 
of  4x12  fir  lumber,  with  M-'m.  steel  points, 
were  used  for  these  cofiferdams. 

The  general  method  of  construction  was  as 
follows:  The  first  step  after  the  completion 
of  the  excavation  to  within  a  few  feet  of  the 
desired  elevation,  was  to  drive  bents  of  five 
piles  each,  transversely  to  the  long  dimension 
of  the  cofferdam;  three  of  the  piles  in  each 
bent  being  spaced  to  come  within  the  inside 
timbers  of  the  cofferdam  frame  and  the  end 
piles  of  the  bents  to  come  outside  of  the  outer 
wales.  These  bents  were  spaced  so  as  to  clear 
the  struts,  which  divided  the  cofferdam  into 
three  or  four  panels  or  bays.  Sash-braces  of 
6x12  ins.  were  then  bolted  to  these  bents,  a 
few  inches  above  the  water  level  and  all  at 
the  same  elevation;  12x12  in.  timbers  (60  ft. 
in  length  in  the  case  of  the  cofferdams  at 
Piers  10  and  11),  were  then  placed  on  the 
sash-braces,  and  the  outer  faces  of  the  timbers 
lined  up  to  the  line  fixed  for  the  inside  of  the 
sheet  piling. 

End  timbers  and  struts  of  12x12  ins.  were 
then  put  in  place,  forming  a  lower  frame  for 
the  cofferdam  and  upon  this  lower  frame  at 
each  corner  and  at  each  strut  were  set  up  r2x 
12  in.  posts  of  the  proper  length  to  space  the 
next  frame  at  a  distance  of  4';^  ft.  vertically 
above  the  lower  frame.  Successive  sets  of 
horizontal  timbers,  and  posts,  were  then 
built  up  on  the  lower  frame,  each  set  the 
same  as  the  lower  frame  except  that  the  spac- 
ing or  vertical  distance  between  frames  in- 
creased successively  from  4%  ft.  to  7  or  8  ft. 
for  the  upper  frame.  The  structure  so 
formed  was  braced  thoroughly.  Vertical 
guide  timbers  of  6.xl2  timbers,  extending  to 
the  bottom  of  the  river,  were  bolted  to  the 
sash-braces  for  use  in  keeping  the  frame  in 
position  during  lowering.  Wire  cables  were 
then  attached  to  eye-bolts  in  the  lower  frames 
and  several  turns  taken  around  sash-braces 
or  caps  which  had  been  placed  near  the  tops 
of  the  piles.  The  sash-braces  were  then  cut 
away  at  the  points  of  support  where  the  lower 
frames  rested  on  these  sasli-braces,  throwing 
the  whole  weight  of  the  frames  upon  the 
wire  cables.  These  cables  were  then  slacked 
away  carefully  lowering  the  frames,  which 
were  kept  in  a  vertical  position  by  the  guide 
timbers,  until  the  lower  frame  rested  on  the 
bottom  of  the  river.  In  some  cases  this  low- 
ering was  done  before  the  full  number  of 
frames  were  put  in  position,  and  were  low- 
ered down  only  as  far  as  the  buoyancy  of 
the  timber  permitted,  and  additional  frames 
built  up  on  these  frames.  As  soon  as  the 
frames  were  lowered  into  contact  with  the 
river  bed,  preparations  were  made  for  setting 
up  the  sheet  piling.  Short  blocks  of  wood,  a 
trifle  thicker  than  the  sheet  piles  which  were 
to  be  used,  were  placed  at  intervals  along  the 
outside  of  the  first  frame,  above  the  water 
level,  and  12x12  in.  timbers  or  wales  on  the 
outside  of  these  blocks.  Holes  were  then 
bored  through  wales,  blocks  and  frames,  and 
the  whole  thing  bolted  together.  Similar 
blocks  and  wales  were  placed  upon  the  upper 
frame,  the  whole  being  intended  as  a  guide 
for  use  in  setting  up  the  sheet  piling.  The 
next  step  was  to  set  up  the  corner  sheet  pile 
and  then  place  sheet  piles  along  one  side  of 
the  cofferdam  to  a  point  near  the  middle  of 


the  side.  The  opposi:  iirner  pile  was  then 
put  in  place  and  the  -t  piles  placed  from 
that  towards  those  air  .  .•  set  up.  The  space 
between  the  two  secti  it  was  closed  by  a  spe- 
cial pile  made  in  a  tapi  i  or  wedge  shape  and 
sufficiently  full  to  insni.'  losing  up  the  joints 
as  far  as  possible.  Tli,  same  method  was 
followed   in   working  on   the  other  sides. 

The  cost  of  the  cofferdams  was  as  fol- 
lows : 

Pier    8:  Labor  and  materials $3,627.00 

Pier    9:  Labor  and  materials 6.897.00 

Pier  10:  Labor  and  materials 2.964.00 

Pier  11:  Labor  and  materi.iLs 2.752.00 

The  above  is  the  net  cost  after  deducting 
the  value  of  the  timber  recovered  from  the 
cofferdam  and  used  later  for  false-work  and 
permanent  work  on  the  main  line. 

Concrete  Work  for  River  Piers. — The  low- 
er footing  consisting  of  1  :2  :4  concrete,  was 
put  in  place  under  water,  using  a  tremie  or 
bottom  dumping  buckets.  It  was  considered 
necessary  to  use  tliis  method  of  placing  the 
concrete  under  water  on  account  of  the  por- 
ous nature  of  the  material  composing  the 
foundation,  making  it  impossible  to  pump  out 
the  cofferdam  without  first  sealing  the  bot- 
tom. This  concrete  footing  varied  from  10 
to  14  ft.  in  thickness.  It  was  made  of  this 
thickness  in  order  to  give  sufficient  weight 
to  resist  the  upward  pressure  of  the  water 
acting  upon  the  bottom  of  the  footing  when 
the  cofferdam  was  pumped  out,  making  a 
reasonable  allowance  for  a  possible  rise  in  the 
river  during  the  operation,  and  the  necessity 
for  taking  care  of  the  increased  head  caused 
by  that  rise.  It  was  considered  of  great  im- 
portance to  proceed  with  this  work  on  the 
first  footing  without  interruption,  as  a  lack 
of  bond  between  horizontal  sections  of  the 
footing  would  form  a  plane  of  weakness  and 
would  probably  result  in  a  separation  along 
this  plane,  caused  by  the  film  or  sheet  of 
water  which  would  probably  be  forced  in 
along  this  plane.  The  space  in  the  coffer- 
dam was  divided  into  three  sections  by  bulk- 
heads driven  across  the  cofferdam,  and  each 
section  was  put  in  separately  as  one  con- 
tinuous operation,  working  night  and  day. 

The  volumes  of  concrete  put  in  under 
water  in  this  way  at  Piers  9,  10  and  11,  was 
714  cu.  yds.,  917  cu.  yds.  and  1,006  cu.  yds. 
respectively.  This  was  put  in  at  the  rate  of 
from  175  to  273  cu.  yds.  in  a  working  day 
of  20  hours,  or  at  an  average  rate  of   from 

9  to  14  cu.  yds.  per  hour.  The  average  cost 
for  labor,  mixing  and  placing  this  concrete 
was  about  90  cts.  per  cu.  yd.  The  weight  of 
this  concrete  in  place,  as  determined  from 
the  weights  of  the  materials  and  the  number 
of  cu.  yds.  of  loose  material  used,  varied 
from  128  to  139  lbs.  per  cu.  ft.  This  is  ap- 
proximate, but  should  be  reasonably  close  to 
the  actual  weights.  The  average  amount  of 
cement  used  per  cu.  vd.  of  concrete  in  place 
was:     1.35  bbls.  at   Pier  9,   1.37  bbls.  at   Pier 

10  and  1.37  bbls.  at  Pier  11. 


TABLE     L— TOTAL     COST     OP     THE     PIERS. 

DISTRIBUTING    ALL    GENERAL    AND 

INCIDENTAL   EXPENSES. 
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"A"  6'  C"  25'  ei"  34. S'        290  $  5,458.62  $18.82 

1  8'  0"  30'  S'/s"  39.1'        500  9.933.79  19.86 

2  8'  0"  30'  5%"  39.0'         498  9.709.65  19.49 

3  8'  0"  30'  5Vg"  39.1'        500  9.644.64  19.29 

4  8' 0"  30' 5%"  38.5'        490  11,391.38  23.25 

5  8'  0"  30'  5%"  39.2'        503  10,953.16  21.77 

6  8'0"  30' 5%"  40.1'        572  11.692.62  20.44 

7  8'  6"  31'  7%"  43.3'        622  16.369.79  26.32 

8  9'  0"  32'  9%"  69.6'  1,404  42,792.03  30.48 

9  9' 0"  32' 9y."  64.11'  1,506  42,283.20  28.07 

10  10' 0"  30' 1""  91. 0'  2.363  58.078.26  24.58 

11  10'  0"  .30'  1"  92.4'  2.452  63,925,50  26.07 
13       8' 6"  31' 7%"  41. 1          584  13,328.93  22.82 

13  8' 0"  30' 5%"  41..     528  11.139.24  21.09 

14  8'0"  30' 514"  3S.:/   487  9,685.11  19.89 
"B"  6' 0"  25' 6"  29     240  5,133,13  21,38 


The  temperature  of  the  water  at  the  time 
this  concrete  was  placed  in  Pier  9  was  32" 
F,,  but  even  at  this  low  temperature  the 
concrete  set  sufficiently  hard  within  four  days 
to   permit   pumping  out  the  cofferdam. 

After  this  lower  footing  had  set  for  four 
or  five  days,  the  cofferdams  were  pumped  out, 
the  footings  cleaned  off,  and  the  concrete 
work  above  this  elevation  was  brought  up  in 
the  dry.  An  examination  of  the  concrete 
which  was  placed  in  water,  made  after  the 
cofferdams  were  pumped  out,  showed  that 
this  concrete  was  of  remarkably  good  qual- 
ity and  to  all  indications  entirely  satisfactory 
for  the  purpose.  When  the  concrete  had 
been  carried  up  above  water  in  all  of  the 
piers,  the  remainder  of  the  work  was  simply 
routine  work.  Double  shifts  were  worked 
for  a  period  of  about  three  months,  covering 
Sundays  and  week-days,  and  the  concrete  in 
the  river  piers  was  completed  on  the  same 
day  that  the  spring  flood  forced  the  discon- 
tinuance of  the  concrete  track  and  trestle. 

Riprapping. — All  of  the  river  piers  were 
riprapped.  using  large  angular  derrick  stone 
and  stone  of  two  and  three-man  size,  which 
was  obtained  from  the  quarry  on  the  right 
bank  of  the  river,  a  little  above  the  bridge. 
The  amount  and  cost  of  this  riprapping  is 
given  below: 

Per  cu.  yd. 

At   Pier     8:       930  cu.   yds $0.85 

At   Pier     9:    1,090   cu.   yds 77 

At  Pier  10:    2,130   cu.   yds 89 

At   Pier  11:    1.860  cu.   yds 1.17 

This  includes  cost  of  quarrying  stone,  load- 
ing on  barges,  handling  by  steamer,  and  un- 
loading at  the  piers.  This  riprap  was  brought 
well  up  to  extreme  low  water  level  and  was 
placed  below  the  piers,  as  well  as  above  and 
on  each  side. 

The  moving  and  transporting  power  of  the 
whirls  caused  by  the  obstruction  presented  by 
the  pier  and  the  riprap  is  far  greater  than 
that  of  the  direct  current,  and  the  scour  oc- 
casioned by  these  whirls  is  greatest  at  points 
in  the  line  of  the  sides  of  the  mound  of  riprap, 
and  a  short  distance  downstream  from  the 
lower  end  of  the  pier.  For  this  reason  a  large 
amount  of  riprap  was  placed  near  these  points. 

Cost. — The  total  cost  of  the  piers  is  given 
in  Table  I. 


Total      13.539  $331,519.05     $24.49 

For   12  land   piers,  5.s:.   cu.   yds.;  average 

cost  per  cu.  yd.  of  ■    ticrete $21.40 

For    4  river  piers.    7.7"      cu.   yds.:   average 

cost  per  cu.  yd.   of  •    ncrete 26.81 


Records  of  Treated  Ties. 

In  a  paper  read  before  the  recent  annual 
convention  of  the  Wood  Preserver  Associa- 
tion, Mr.  F.  J.  Angier,  timber  treating  engi- 
neer, expresses  doubt  as  to  the  value  of  rec- 
ords of  treated  ties,  as  such  records  have 
been  kept  in  the  past.  The  following  is  a 
brief  abstract  of  Mr.  Angler's  paper: 

Perhaps  more  reliable  results  could  be  ob- 
tained if  we  would  ignore  the  records  en- 
tirely and  rely  upon  the  memories  of  men  of 
observing  minds  who,  for  many  years  have 
made  a  study  of  the  life  of  timber,  but  who 
have  neglected  to  keep  book  records.  I  mean 
that  nearly  all  records  of  treated  cross-ties 
kept  for  a  period  of  eight  or  more  years,  are 
more  or  less  inaccurate,  or  at  least  have  so 
many  uncertainties  hanging  over  them  as  to 
be  wholly  unreliable.  This  may  be  illustrated 
by  the  record  the  writer  attempted  to  keep  for 
a  railroad  company  for  a  period  of  ten  years. 

After  all  the  trouble  and  expense  of  keep- 
ing this  record,  the  results  showed  that  only 
102,000  ties  out  of  a  total  of  more  than  five 
and  one-half  million — less  than  2  per  cent — 
had  been  removed  for  all  causes.  On  one 
division  this  record  shows  five  ties  removed 
in  ten  years,  although  435,000  had  been  put 
in  track.  You  say  this  is  absurd;  then  of 
what  use  is  this  record?  It  is  needless  for 
me  to  say  that  it  w'as  discontinued  and  an- 
other method  adopted  to  ascertain  the  life  of 
treated  ties. 

METHOD    EMPLOYED    BY    THE    BURLINGTON. 

For  ten  years  it  was  the  practice  on  the 
Burlington  Railroad  to  drive  a  dating  nail  in 
every  treated  tie.  The  first  eight  years  the 
nails  were  driven  by  the  section  men  after 
the  ties  were  laid  in  track,  and  the  last  two 
years  the  nails  were  driven  at  the  treating 
plant  after  the  ties  were  treated.  The  head 
of  the  nail  bore  the  imprint  of  the  year  in 
which  the  ties  were  treated,  and  was  for  the 
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express  purpose  of  enabling  the  maniiKciiicm 
to  keep  a  record  of  treated  ties.  VVilliout  a 
nail  or  mark  of  some  kind,  there  is  no  prac- 
tical way  of  knowing  at  any  fntiire  time 
whether  the  tic  was  treated  or  untreated,  or 
whether  it  had  been  treated  one,  two,  or  more 
years. 

There  are  nearly  1,500  sections  on  the 
Burlington  System,  and  eacli  section  has  a 
foreman  in  charge.  In  keeping  this  record, 
every  section  foreman  was  required  to  make 
a  monthly  report  sliowing  the  numher  of  ties 
put  in  and  taken  out  of  track.  They  were 
obliged  to  show  the  year  treated  liy  examining 
the  dating  nail,  and  also  to  state  wliy  they 
were  removed,  whether  because  of  decay,  rail 
cut.  burned  or  broken. 

From  the  foregoing  it  can  be  readily  seen 
that,  for  a  correct  and  complete  record,  even,'- 
thing  depended  absolutely  upon  1,500  section 
foremen.  The  average  section  foreman  is 
I'ot  a  clerk,  and  not  much  dependence  can  be 
placed  upon  him  to  give  in  reliable  data.  Even 
were  he  able  to  make  the  finest  kind  of  a 
report,  he  will  be  unable  to  decipher  the  fig- 
ures on  the  heads  of  thousands  of  rusty  and 
battered  dating  nails,  and  he  either  guesses 
at  the  correct  date,  or  writes  nn  his  report 
"illegible."'  Then  again,  no  matter  how  many 
letters  of  instructions  arc  w  ritten,  or  how  often 
you  talk  in  person  to  these  men,  there  will 
be  thousands  of  ties  placed  in  the  track  with- 
out dating  nails  in  them,  and  other  thousands 
of  untreated  ties  bearing  dating  nails  which 
should  not  be  ^iriven  in  tbem. 

For  the  sake  of  argument,  we  will  assume 
that  every  section  foreman  sends  in  reports 
absolutely  correct:  that  whenever  he  re- 
moves a  tic  he  puts  in  another,  and  in  every 
case  he  shows  the  year  treated  correctly.  Un- 
der such  conditions,  what  kind  of  a  record 
have  you  when  every  tie  contains  a  dating 
nail  ?  A  tie  is  a  tie,  it  matters  not  whether 
it  is  made  of  oak,  pine,  chestnut,  cedar,  maple, 
beech,  or  any  one  of  fifteen  or  twenty  other 
kinds  of  wood.  Your  record  then  cannot 
show  w^hich  kind  of  wood  is  giving  the  long- 
est life.  There  may  possibly  be  some  par- 
ticular kind  of  wood'  that  is  giving  only  one- 
third,  or  one-half  the  life  of  other  treated 
wood,  but  how  are  you  going  to  know  from 
the  record?  Your  record  shows  that  so 
many  ties  are  taken  out  each  year,  some  for 
decay,  others  for  rail  cut.  breakages,  etc,  but 
does  your  record  show  that  gum  ties  are 
breaking  in  greater  numbers  than  elm.  or  that 
maple  ties  are  being  destroyed  much  more  by 
rail  cutting  and  spiking  than  beech  or  ash 
ties?  Does  it  show  whether  zinc-chloride  will 
preserve  a  tie  as  long  as  creosote,  or  that 
five  pounds  of  creosote  per  cubic  foot  of  tim- 
ber is  as  economical  as  eight  or  twelve 
pounds?  These  are  some  of  the  questions 
you  want  answ-ered,  and  they  never  can  be 
answered  by  simply  putting  a  dating  nail  in 
every  tie.  and  depending  on  the  nail  and  the 
section  foreman  to  give  you  a  correct  report. 

After  an  experience  of  ten  years  with  such 
a  record,  the  Burlington  abandoned  it  and 
adopted  the  following  method  : 

On  each  of  the  19  divisions  there  are  placed 
from  1,000  to  5.000  specially  treated  ties.  The 
ties  are  marked  with  letters  showing  the 
kind  of  wood  and  the  treating  process  used. 
In  general  1,000  treated  ties  are  used  in  a 
mile,  and  are  so  distributed  as  to  furnish  a 
ready  comparison  with  the  untreated  ties. 
For  keeping  account  of  the  tie  renewals  a 
diagram  similar  to  the  accompanying  illustra- 
tion is  made  for  each  test  mile.  With  this 
record  it  is  believed  that  reliable  data  as  to 
the  value  of  different  woods  and  processes 
of  treatment  can  be  secured. 


Pennsylvania   Sets   Record   for   Safety 

to  Passengers. 

.According  to  an  official  statement  issued 
by  the  Pennsylvania  R.  R.  not  a  single  pas- 
senger out  of  1.36,000,000  carried  by  the  sys- 
■  tem  east  of  Pittsburg  and  Erie  was  killed  in  a 
train  accident  during  the  calendar  year.  This 
includes  the  Pcnn.sylvania  railroad  proper,  the 
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Philadelphia,  Baltimore  and  Washington,  the 
Xorthern  Central,  the  Cumberland  Valley,  the 
Maryland,  Delaware  and  Virginia,  the  Balti- 
tnore,  Chesapeake  and  Atlantic,  the  West  Jer- 
sey and  Seashore,  and  the  Long  Island,  leav- 
ing out  of  consideration  the  lines  west  of 
Pittsburg,  which  are  operated  separately. 

Combining  the  statistics  for  1908,  1909,  and 
1910,  the  statement  shows  that  in  that  time 
the  number  of  passengers  carried  on  the  lines 
east  of    Pittsburg   and   Erie   was   371,858,277, 
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more  than  four  times  as  many  persons  as 
there  are  in  the  United  States,  and  only  one 
of  them  was  killed  as  the  result  of  a  train 
wreck.  In  other  words,  the  chance  of  a 
passenger  losing  his  life  in  an  accident  on  the 
Pennsylvania  was  one  out  of  about  370,000,000. 
During  1910  the  lines  east  of  Pittsburg  car- 
ried 14.180,288  more  passengers  than  in  1909. 
but  the  total  number  of  passengers  injured 
in  train  accidents  was  only  84,  a  reduction  of 
exactly  50  per  cent  as  compared  with  1909. 
These    figures    include    every    case    requiring 
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surgical  or  medical  attention,  however  trivial, 
according  to  the  statement.  The  number  of 
passengers  carried  one  mile  during  1910  was 
practically  three  billion,  so  that  for  each  pas- 
senger carried  one  mile  the  proportion  was 
35.000,000  c.irried  in  safety  to  1    injured. 


Steam   Shovel   Record   for   Florida.— The 

following  table  shows  a  record  for  steam 
shovel  work  during  nine  months  near  Ft. 
Mead,  Fla.  It  is  considered  one  of  the  best 
records  made  in  Florida  or  the  south  and  is 
especially  notable  because  of  the  fact  that 
the  work  has  been  done  in  a  rainy  season  and 
in  11  hrs.  work  per  day.  The  work  is  strip- 
ping phosphate  beds  and  the  haul  averages 
aI)ont  1  mile.  A  70-ton  Bucyrus  shovel  and 
r2-yd.  Western  dump  cars  are  used.  The 
average  actual  yardage  per  car,  hauled  during 
the  entire  time  was  12.(58  cu.  yds.,  thus  ex- 
ceeding by  more  than  '-<  en.  yd.  the  rated 
capacity  of  the  car.  The  record  of  the  work 
follows : 

Cars  Cu.  yds. 

1910.                         Days.  haiuilcd.  Total. 

May*    11  1.SS3  23,366.8 

June     26  4.327  .S5.796.2 

July    26  ::,97S  nn. 479.0 

.'\ug'USt     27  4.043  47.59.T.9 

September     26  4.726  59.757.9 

October     26  3,212  41..S99.8 

November    26  4.11L'  .=i4..S.Tn.7 

December     25  3.411  4.".  1S9.4 

January.     1911 26  4,3S1  ,^3.221.3 

219  34.073  432,162.0 

Mr.    J.    H.    Hall    is    the    contractor    on    the 
work. 


LETTERS  TO  THE  EDITOR. 

The    Silting    of    Reservoirs. 

Sirs:  Referring  to  Mr.  D'Roban's  answer  on 
"Silting  of  Reservoirs,"  appearing  in  your  Feb. 
22,  1911,  issue:  The  Elephant  Butte  Reservoir 
of  the  Rio  Grande  project  of  the  Reclamation 
Service  will  be  1  to  5  miles  wide,  40  miles  long. 
17,1  ft.  deep  at  the  dam  and  will  hold  2.500,000 
acre  feet  of  water,  which,  in  75  years,  will  be 
replaced  by  mud.  Where  would  Mr.  D'Rohan 
put  the  latter  if  its  removal  was  practicable? 
The  reservoir  is  surrounded  by  precipitous 
mountain  slope.  The  valley  liclow  is  occupied 
hy  valuable  farming  land.  While  the  Elephant 
Butte  Reservoir  is  the  largest  now  projected, 
others  approach  it  in  magnitude  and  it  is  typi- 
cal of  the  work  being  done  by  the  Reclamation 
Service. 

The  annual  flow  of  the  Rio  Grande  is  about 
1.000,000  acre  feet.  The  water  carries  from  3 
to  5  per  cent  of  silt  ordinarily.  The  maximum 
is  not  less  than  10  per  cent.  Every  drop  of 
water  is  required  for  irrigation.  There  is  no 
surplus  available  to  be  wasted  in  futile  efforts 
to  scour  mud  out  of  the  reservoir.  All  of  the 
water  must  be  drawn  from  the  latter  in  regu- 
lated quantities  generating  velocities  absolutely 
incapable  of  removing  silt.  The  latter  was 
brought  into  the  reservoir  by  flood  volumes  and 
velocities.  Its  removal  by  scouring  requires  the 
passing  in  contact  with  it  vohnnes  and  veloci- 
ties of  water  as  great  as  those  bringing  it  in. 
Such  conditions  in  any  reservoir  of  considerable 
magnitude  are  quite  impossible.  Even  the  ex- 
ceptional sluice  gates  of  the  Assuan  dam  do  not 
remove  the  silt  deposited  any  considerable  dis- 
tance above  that  dam.  The  silt  problem  as 
herein  considered  has  not  been  solved  there. 
As  a  regulating  work,  the  sluice  gates  of  the 
Assuan  dam  will  enable  the  latter  to  perform 
such  a  function  indefinitely. 

Mr.  D'Rohan's  silt  traps,  satid  boxes  and  sedi- 
mentation basins,  if  cleanablr.  are  merely  very 
small  reservoirs  of  such  limit' d  capacity  in  re- 
spect to  the  volume  of  water  tliat  they  are  in 
no  sense  storage  reservoirs  for  the  conservation 
of  water.  It  the  sedimentation  basin  is  large 
enough  to  prevent  the  silt  from  passing  into  the 
reservoir  for  a  time,  it  is,  in  fact,  then  merely 
a  part  of  the  storage  capa<ii.\.  anil  the  latter  is 
still  steadily  and  permancntiv  being  destroyed 
by  accumulation  of  mud.  Wln'n  one  reservoir 
becomes  filled  with  silt  it  is,  <>(  course,  entirely 
proper  to  consider  the  advisability  of  creating 
another   one    provided    anotlier    reservoir    site    is 

•The  shovel  wa.^'cut  into  the  bank  and  started 
digging  May  18,  1910. 


available.  The  EIoir!,,,i,[  Butte  Reservoir  as 
described  exhausts  tic  Ki.irage  possibilities  for 
that  site. 

Referring  to  the  sluicing  arrangement  of  the 
Assuan  dam,  Mr.  D'Rohan  says:  "It  is  hardly 
possible  to  employ  tlips.-  systems  in  all  cases  in 
any  country,  consequiiitly  the  reservoirs  are 
.silted  up  and  the  dams  become  useless."  The 
inference  is  that,  in  nearly  all  cases,  it  .is  prac- 
ticable to  keep  the  reservoirs  clean  by  sluicing. 
On  the  contrary,  it  is  :/  rare  exception  indeed 
in  any  country  whvrc  dependence  must  be 
placed  on  storage  to  find  a  surplus  of  water 
that  could  be  used  for  sluicing,  granting,  con- 
trary to  established  fact,  that  a  large  reservoir 
could  be  kept   free  from  nnid   by  sluicing  gates. 

Mr.  D'Rohan  says:  "It  lliis  solid  dam  be 
pierced  hy  a  sluice  designed  on  the  principle  of 
the  Spanish  gate,  part  of  the  silt  could  be  re- 
moved through  it  by  the  water  in  the  reservoir 
and  the  remainder  could  be  shoveled  or  scraped 
into  the  stream."  With  a  full  reservoir,  a  small 
quantity  of  silt  adjacent  to  the  gates  is  removed 
by  that  process.  But,  in  vn  doing,  it  will  be 
found  that  the  water  for  one  irrigating  season 
has  been  wasted  and  that  practically  all  of  the 
silt  remains  in  storage.  In  irrigation  by  stored 
water,  such  a  plan  is  utterly  suicidal.  Nobody 
is  committing  suicide  in  that  way.  notwith- 
standing the  efflcacy  of  the  method  as  a  means 
to  financial  ruin. 

Mr.  D'Rohan  implies  that  the  silt  left  in  the 
reservoir  after  the  latter  is  emptied  by  the 
outrush  of  water  through  the  open  sluice  can  be 
readily  and  economically  shoveled  into  the 
stream  flowing  through  the  reservoir  site  and 
thereby  be  carried  out  of  the  reservoir.  But  no 
water  is  being  stored  during  such  an  opera- 
tion and,  again,  there  is  an  inadmissible  waste. 
Moreover,  such  a  plan  is  untenable  both  in 
theory  and  in  practice  when  applied  to  the  pre- 
vailing conditions  under  which  water  is  stored 
and  used  for  irrigation  in  the  arid  West.  The 
silt  in  the  reservoir  is  brought  there  by  flood 
volume  and  velocity  of  flow.  The  stream  is  al- 
ready laden  with  all  the  silt  it  can  carry.  It 
is  useless  to  dump  more  silt  into  it.  There  is 
nothing  in  the  laws  of  gravity  and  dynamic 
energy  that  can  give  to  water  an  additional 
carrying  capacity  merely  because  it  happens  to 
be  flowing  through  a  reservoir  site.  In  the 
torrential  streams  of  the  arid  West,  there  is  no 
low  or  medium  clear  water  flow  into  the  upper 
ends  of  reservoirs  great  enough  to  pick  up  and 
remove   the   silt   from   the   reservoir. 

If  it  requires  75  years  for  the  normal  flow  of 
the  silt  laden  waters  of  the  Rio  Grande  to  de- 
posit 2,500.000  acre-feet  of  mud  in  the  Elephant 
Butte  reservoir,  it  will  require  no  less  time  for 
the  same  normal  flow,  minus  the  silt,  to  pick 
up  and  remove  the  deposited  mud.  But  the 
normal  flow  of  the  Rio  Grande  will  never  come 
minus  the  silt,  consequently,  it  can  never  clean 
the  Elephant  Butte  reservoir.  For  millions 
of  years  the  rivers  have  been  filling  the  valleys 
with  earth  and  debris  from  the  hills.  They 
never    clean    them    t.uit.      Yours    truly, 

J.    L.    CAMPBELL. 
El    Paso.    Texas,    Feb.    24.    1911. 


Bending  in  Rivets. 

•Sirs: — A  number  nl'  linns  1  lia\-e  received 
through  your  paper  \aliialjle  information  on  the 
subject  of  structural  steel  design  and  details. 
Will  you  kindly  favur  me  by  solving  the  follow- 
ing problem:  How  many  %-in.  rivets  are  re- 
quired to  connect  the  gusset  plate  to  the  column 
for  the  eccentric  loading  as  shown  in  sketch 
below'?  Kindly  give  solution  in  figures. 
Respeetftilly  yours, 

ll.ARRV    F.    KRICK. 

Chicago.  III..  Feb.  ::T.   Itai. 

[Although  our  currcspoudeut  asks  for  a 
numerical  result,  we  Indicvc  the  space  neces- 
sary for  printing  the  computations  for  a  spe- 
cific case  may  better  he  utilized  by  a  review 
of  the  analysis  of  tin's  and  similar  problems. 
The  following  analysis  is  substantially  that 
in  standard  te.xt-b0"l<s  treating  this  problem. 
Having  assumed  a  ccriain  number  of  rivets 
to  begin  with,  fnul  'H:ir  center  of  gravity. 
Through  this  centei  i  gr.ivity  take  two  forces 
Pi  and  f=  equal  :;:  uuount  but  opposite  in 
direction,  each  equal  nnd  parallel  to  the  given 


eccentric  load.  Our  original  eccentric  load  is 
then  replaced  by  an  equal  and  parallel  load 
Pi  acting  in  the  same  direction  through  the 
center  of  gravity  of  the  rivets,  and  by  a 
couple  whose  luoment  M  is  equal  to  the  value 
of  the  eccentric  load  times  the  perpendicular 
distance  from  the  center  of  gravity  to  its  line 
of  action  (in  this  case  '20.000  lbs.  X  1.5  ins.  = 
300,000    in.-lbs.). 

The  effect  of  P.  is  to  cause  a  shear  in  each 
rivet  of   (in  this  case)    20,000  lbs.  divided  by 

P, 
the    lunnber    of    rivets,   or.    in    general,   —  = 

n 
Sd    (tlie    subscript   d   denoting   direct). 

The  effect  of  the  couple  is  to  tend  to  turn 
the  gusset  plate  about  the  center  of  gravity 
of  the  rivets.  This  turning  tendency  must 
be    equalized   by   the    resistance   of   the   rivets. 
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and  this  resistance  constitutes  the  shear  due 
to  turning  moment.  The  shear  in  any  rivet 
due  to  this  turning  moment  will  vary  directly 
as  the  distance,  and  the  resisting  moment  ex- 
erted by  any  rivet  will  vary  as  "the  square  of 
the  distance  of  the  rivet  from  the  center  of 
gravity  of  all  the  rivets. 

If  we  let  K  denote  the  resultant  shear  due 
to  this  turning  moment  on  a  rivet  at  a  unit's 
distance  from  the  center  of  gravity,  this  re- 
lation   obtains  : 

.1/  =  K(d\  +  d\.  +  etc.  -f  d~-n)  =  K^d', 
where  the  various  d's  are  the  distances  from, 
ihe  rivets  to  the  c.  g.  of  all  the  rivets. 

.Solving  this  equation.  A.'  =    . 

'Ihcn  nudtiply  the  distance  to  a  given  rivet, 
the  distance  being  measured  in  the  same  unit 
as  A',  by  the  value  of  A',  and  the  product  is 
tlie  value  of  the  shear  on  that  rivet  due  to 
moment  =  Sm.  The  line  of  action  of  this 
shearing  force  Sm,  due  to  moment,  is  at  right 
angles  to  the  line  joining  the  rivet  with  the 
c.  g.  Then  the  total  shear  on  any  rivet  is 
the   resultant   of   Sd   and   Sin. — Euitors.J 


Cast  Iron  Culvert  Cost    Data  Wanted. 

Sirs:  Can  yon  give  us  any  cost  data  on 
la)  hauling  cast  iron  culvert  pipe  per  ton  mile; 
(b)  hauling  and  placing  same,  and  (c)  placing 
only?  Also  cm  you  give  costs  of  placing  con- 
crete about  the  ends  of  pipe  culverts,  making 
the  molds,  etc.,  in  eases  where  the  company 
furnishes  the  materials?  Also  cost  of  concrete 
culverts  under  the  same  conditions?  Also  can 
you  give  costs  of  unloading  and  hauling  bridge 
timber  and  piling  creosoted,  non-creosoted.  oak 
cedar,  etc?    Labor  costs  are  chiefly  wanted. 

RAILROAD  CONTRACTOR. 

Omaha.   Neb.,   March    1.    1911. 

(VVe  shall  be  glad  if  any  of  our  readers  can 
give  information  answering  any  or  all  of  the 
above  questions,— Editors,) 
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Progress  Report  Form,  St.  Louis  Mu- 
nicipal Bridge. 

Sirs:— In  the  article  on  the  St.  Louis  Municipal 
Bridge,  the  writer  finds  that,  through  an  over- 
sight on  his  part,  the  Form  of  Report  Is  incom- 
plete in  that  the  actual  position  of  the  cutting 
edge  is  not  shown.  It  Is  of  course  too  late  to 
remedy  this  matter.  The  enclosed  report  shows, 
however,  what  should  have  been  given. 

The  writer  would  also  be  greatly  .obliged  If  In 
your  next  Issue  you  will  mention  the  fact   that 
the  work  of  laying  out  the  trlangulatlon  system 
was  done  by  Mr.  Philip  Aylett. 
Yours  very  truly, 

S.  W.  BOWEN. 

St.  Louis.  Mo..  March  9,  1911. 
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(The  accompanying  figure  shows  tlie  exact 
position  of  the  cutting  edge  in  dotted  lines, 
and  the  true  position  in  full  lines.  Reference 
to  page  289  of  our  last  issue  will  sliow  the 
complete  form  of  the  report  of  which  this  dia- 
gram is  a  part. — Editors.) 


Express  and  Parcels  Post  Rates  Com- 
pared. 

Sirs:  The  WTiter  is  very  much  interested  in 
the  discussion  of  the  Postoftice  Department  that 
is  appearing  in  current  issues.  A  while  ago  he 
had  occasion  to  send  a  package  to  Davis  Creek. 
a  small  town  in  California,  about  26  miles  be- 
yond Alturas.  on  the  N.  C.  &  O.  Ry.  The  ex- 
press rate  to  deliver  a  package  at  this  point 
becomes  14  7/12  cts.  a  pound,  as  it  is  neces- 
sary to  bill  the  package  through  to  Lakeview, 
Oregon,  and  place  instructions  on  the  packagt 
to  drop  it  off  the  stage  at  Davis  Creek.  Other- 
wise it  is  necessary  to  send  the  package  to 
Alturas  for  12 14  cts  a  pound  and  pay  the 
stage  rate  to  Davis  Creek,  about  another  12  W 
cts.  a  pound,  and  take  the  change  of  the  pack- 
age never  arriving  at  its  destination. 

To  send  the  same  package  to  Kirkintilloch,  a 
small  town  in  Scotland  similarly  situated,  it 
costs  12  cts.  a  pound  by  parcels  post.  Th» 
package  in  the  latter  case  is  carried  across  the 
continent  in  a  train,  across  the  Atlantic  In  a 
ship,  in  a  train  to  Glasgow,  In  a  car  across  the 
town,  and  In  a  boat  on  the  Forth  and  Clyde 
Canal  to  Kirkintilloch. 

The  bare  fact  stands  out  that  all  this  is  done 
In  spite  of  the  remarkably  amazing  inefficiency 
of  fhe  Postoffice.  The  express  rates  in  this 
country  have  influenced  the  postal  rates  on 
merchandise  by  powerful  lobbying  and  clever 
argument  to  such  an  extent  that  the  postal 
rates  are  higher  than  the  express  rates  for 
merchandise  to  Davis  Creek  mentioned  before, 
but  the  present  rates  enable  the  express  com- 
panies to  cut  a  melon  of  100  per  cent  every  once 
In  a  while. 

The  writer  is  of  the  opinion  that  the  Post- 
office  should  probably  be  put  on  a  more  efficient 
basis,  but  that  the  express  companies  should 
be  taken  over  by  the  Postoffice  department  and 
the  rates  reduced  to  a  point  comparable  with 
the  service  rendered. 

Tours   very  truly, 

DAVID   W.    DICKIE. 
Ean  Francisco,   Cal.,  Feb.  18,  1911. 

(This  journal  holds  no  brief  for  the  ex- 
press companies  and  has  offered  no  defense 
of  the  rates  charged  by  them.  Its  purpose  has 
been  merely  to  show  that  the  express  com- 
panies are  doing  a  business  comparable  to  the 
postal  service  at  a  cost  to  themselves  many 
times  smaller  than  the  cost  of  postal  service. 
The  admitted  advantages  of  parcels  post  find 
their  strongest  opponent  in  the  United  Staes 
in  the  extravagant  methods  of  the  Postoffice 
Department. — Editors.) 


PERSONALS. 

Tlio  .'^vunmit  Coiisuuction  Co..  of  San  Fran- 
cisco, announces  the  removal  of  its  offices  from 
No.  717  Kohl  building  to  No.  2t;  Montgomery 
street. 

Mr.  E.  N.  Layfleld.  chief  engineer  of  the 
Baltimore  &  Ohio  Chicago  Terminal  R.  R..  has 
been  appointed  a  member  of  the  Grade  Separa- 
tion Commission  of  Grand  Rapids.  Mich. 

Mr.  Arthur  H.  N.  Buce,  of  Ottawa,  Can.,  has 
been  appointed  chiof  engineer  of  the  Quebec  & 
Saguenay  Ry.  This  road  is  planning  to  extend 
from  its  present  terminus  to  a  point  ten  miles 
east  of  Murray  Bay,  a  distance  of  65  miles. 

Mr.  Robert  V.  Massey,  division  engineer  of 
the  New  York  division  of  the  Pennsylvania  R. 
R ,  was  appointod  superintendent  of  the  New 
York,  Philadelphia  &  Norfolk  R.  R.  on  March  7. 
He  succeeds  Mr.  Ellsha  Lee,  recently  appointed 
assistant  to  the  general  manager. 

In  recognition  of  his  services  in  finding  the 
North  Pole,  Capt.  Robert  E.  Peary,  civil  engi- 
neer, U.  S.  N.,  has  been  retired  with  the  rank 
and  pay  of  a  Rear  Admiral.  In  addition  to  this, 
he  receives  the  privilege  of  the  floor  of  the  Sen- 
ate and  House  of  Representatives, 

Mr.  Charles  H.  Bodkin,  formerly  one  of  the 
leading  railroad  contractors  of  the  south,  died 
at  his  home  in  Memphs,  Tenn..  a  week  ago.  He 
had  taken  an  active  part  In  the  construction  of 
railroads  in  Tennessee,  Kentucky  and  ArkaTisas, 
and  was  identified  with  several  of  the  biggest 
construction  projects  of  the  Frisco  and  Iron 
Mountain  roads. 

Work  has  been  started  on  the  construction  of 
the  new  $13,000  bridge  over  the  Okanogan  River 
at  Omak,  Wash.,  under  the  supervision  of  Mr. 
C.  S.  Crow.  This  structure  will  consist  of  a 
170-ft.  steel  dr.aw  span  and  two  112-ft.  combi- 
nation steel  and  wood  approach  spans,  resting  on 
pile  piers.  It  is  planned  to  finish  the  work  by 
April  1,  at  which  time  Mr.  Crow  will  go  to  Port- 
land in  the  interest  of  the  Coast  Bridge  Co. 

Mr.  H.  D.  Judson,  general  superintendent  of 
the  Illinois  district  of  the  Chicago,  Burlington  & 
Qulncv  R.  R.,  died  of  heart  disease  at  Rockport. 
Tex.,  on  March  11.  He  had  been  ill  tor  several 
months  and  was  on  his  way  to  the  southwest  m 
search  of  health  when  he  was  compelled  to  go 
to  the  hospital  at  Rockport.  Mr.  Judson  en- 
tered the  railroad  service  as  a  telegraph  oper- 
ator with  the  old  Chicago  &  Iowa  R.  E.  in  1S72. 
Later  he  became  station  agent  at  Mount  Morris 
111.  In  ISSl  he  was  appointed  superintendent  of 
the  Chicago  &  Iowa,  with  headquarters  at  Ro- 
chelle.  111.  That  road  was  absorbed  by  the  Bur- 
lington in  1S82.  Mr.  Judson  remained  as  super- 
intendent at  Rochelle  until  1890.  when  he  became 
superintendent  of  the  Chicago  division  of  the 
Burlington,  with  headquarters  at  Aurora,  111., 
that  division  having  been  extended  to  include 
the  Chicago  &  Iowa.  About  the  year  1902  he  was 
appointed  superintendent  of  the  Illinois  district, 
with  headquarters  at  Galesburg,  III.,  succeeding 
Mr  F  C.  Rice  who  became  general  superin- 
tendent. On  the  reorganization  of  the  Burling- 
ton in  1905,  Mr.  Judson  became  general  super- 
intendent of  the  Illinois  district.  He  was  57 
years  of  age  at  the  time  of  his  death. 

Catalogs  Worth  Having. 

Engineers  and  contractors  should  have  on 
file  the  latest  catalogs  of  machines,  tools  and 
supplies  that  they  use.  In  sending  for  cata- 
logs reviewed  or  advertised  in  this  paper,  you 
will  confer  a  favor  on  us  if  you  will  write  di- 
rectly to  the  advertisers  and  state  that  you 
saw  the  catalog  mentioned  in  Enginebring 
Contracting.  If  you  are  in  the  market  for 
tools,  machinery  or  supplies,  tell  us  and  we 
wall  notify  promptly  the  leading  manufac- 
turers. 

Motor  Trucks.— Paper,  6x8  Ins..  8  pp.  Peer- 
less  Motor   Car  Co.,    Cleveland,   Ohio. 

Illustrating  and  describing  the  Peerless  3  and 
4-ton   truck.      Prices  are   given. 

Motor  Trucks.— Paper,  8x11  Ins..  30  pp.  Al- 
den-Sampson   Mfg.   Co.,   Detroit,   Mich. 

Giving  a  complete  description  of  the  Sampson 
truck  and  all  its  parts.  Illustrating  application 
of  trucks  for  various  purposes. 

Motor  Trucks.— Paper,  5x8^  Ins..  16  pp.  F.  B. 
Stearns    Co.,    Cleveland,    O. 

Illustrating  and  describing  3  and  5-ton  trucks. 

Motor  Truck  and  Tractor. — Paper.  8x9  ins.,  48 
pp.     Avery  Company,  Peoria,  111. 

Illustrates  various  applications  of  motor 
trucks,  especially  those  with  wood  tires.  De- 
tailed descriptions  and  illustrations  of  parts  are 
given,    together    with    prices. 

Motor  Trucks.— Paper,  6x9  Ins.,  16  pp.  Plerce- 
Arrow  Motor  Car  Co.,   Buffalo,   N.   Y. 

Contains  Illustrations  and  descriptions  of 
various  types  of  trucks,  with  prices  of  same. 

Motor  Trucks,— Paper,  8x11  Ins..  32  pp.  Ameri- 
can Locomotive  Co..  2501  Michigan  Ave.,  Chi- 
cago. 

The  catalog  for  the  Alco  truck  shows  illustra- 
tions of  various  designs  of  heavy  trucks  with 
some  records  of  performance. 


Curb  Conduit. — Paper,  9x11  Ins.,  8  pp.  James 
C.   Marriott,   Park  Row  Bldg.,  New  York. 

An  illustrated  description  of  a  combined  curb 
and  conduit. 

Dustollne. — Paper,  5x7%  Ins.,  16  pp.  John  S. 
Lamson,  Jr.,  Summit,  N,  J. 

An  Illustrated  booklet  describing  the  ad- 
vantagf's  and  economy  of  using  this  preparation 
for  a  du.'^t  preventative  on  roads. 

Cement  Plant. — Paper,  6x9  Ins.;  68  pp.  Chi- 
cago I'ortland  Cement  Co.,   Chicago,   111. 

An  Illustrated  catalog  In  which  Is  given  a 
complete  description  of  the  new  plant  at 
Oglesby,  111. 

Rivet  Heating  Furnaces. — Paper.  9x12  Ins.;  8 
pp.  Rockwell  Furnace  Co.,  Fisher  Building, 
Chicago. 

A  catalog  of  oil  and  gas  burning  furnaces  for 
rivet  heating,  both  portable  and  stationary. 
Dimensions,  Illustrations,  fuel  and  air  consump- 
tion for  each   furnace  are  given. 

Moyer  Tramrall. — Paper,  9x12  Ins.;  8  pp.  Rock- 
well Furnace  Co.,  Fisher  Building,  Chicago. 

An  Illustrated  description  of  the  Moyer  Tram- 
rail  transportation  system  for  factories  and  in- 
dustrial establishments.  An  I-Beam  tram.  De- 
tails of  curves  and  switches  shown.  Also  prices 
and  specifications. 

Concrete  In  the  Country. — Paper,  6x9  Ins.;  112 
pp.  Universal  Portland  Cement  Co.,  115  Adams 
St.,  Chicago. 

A  book  of  instructions  for  mixing  and  handling 
concrete,  and  for  the  use  of  concrete  In  the 
rural  districts.  Plans  and  illustrations  of  many 
structures  are  given  with  Instructions  for  build- 
ing.    A  useful  book. 

Headgates  and  Headgate  Lifts. — Paper,  6x9 
Ins.;  36  pp.  C.  D.  Butchart,  501  Mercantile 
Building,  Denver  Colo. 

This  is  a  catalog  of  Northwestern  Headgates 
and  Headgate  Lifts  for  irrigation  reservoirs  and 
ditches.  All  types  of  gates  and  lifts  are  Illus- 
trated, sizes,  weights  and  prices  are  given 

Sidewalk  Paving. — Paper.  6x9  Ins.;  32  pp. 
Vulcanite  Portland  Cement  Co.,  Fifth  Ave.  Bldg., 
New  York. 

A  booklet  containing  a  paper  by  Albert  Moyer 
on  Cement  Sidewalk  Paving,  Suggestions  as  to 
Methods  of  Construction.     Illustrated. 

Alco.  Lava  Burners. — Board.  S'/4xS  Ins.;  40  pp. 
American  Lava  Co..  Chattanooga,   Tenn. 

A  catalog  of  gas  jets  Including  all  types  made. 
Many  are  of  unique  design.  Prices  are  given. 
Illustrated. 

Electric  Riveters, — Paper.  7x9^  Ins..  8  pp. 
Hanna  Engineering  Works.  2059  Elston  Ave., 
Chicago. 

These  pages,  consisting  of  Bulletins  Rl  and  R2, 
Illustrate  and  describe  AJax  Electric  Riveting 
Machines  of  motor  or  belt  drive,  and  also  the 
semi-portable-yoke  and  hold-on  types.  This  is 
the  first  line  of  electrical  machines  to  do  work 
in  the  field  of  pneumatic  tools.  Prices,  sizes  and 
costs  of  operation  are  given. 

Air  Compressors. — Paper,  6x9  Ins.,  16  pp.  Thos. 
H.  Dallett  Co.,  York  and  23d  Sts.,  Philadelphia, 
Pa. 

These  pages  comprise  bulletins  Nos.  200,  201 
and  202,  which  describe  and  illustrate  Dallett  Air 
Compressors  In  detail.  Line  drawings  and  di- 
mensions are  given. 

Cement. — Paper,  6x9  Ins.,  16  pp.  Lehigh  Port- 
land Cement  Co.,  Indianapolis,  Ind. 

Some  photographs  and  descriptions  of  factory 
buildings  and  residences  in  the  construction  of 
which  Lehigh  Portland  Cement  has  been  used. 

Wire  Rope  Blocks  and  Sheaves. — Paper,  6x9 
ins.,  16  pp.  Harold  L.  Bond  Co.,  27  Coenties 
Slip,  N.  Y. 

A  catalog  of  wire  rope  blocks  and  sheaves, 
illustrating  various  types  and  giving  sizes,  di- 
mensions and  prices  of  each. 

Metal  Windows. — Paper,  6x12  Ins.,  20  pp.  Unit- 
ed States  Metal  Products  Co.,  Metropolitan 
Bldg.,  New  York. 

A  catalog  illustrating  ^nd  describing  various 
forms  and  types  of  Rapp  Rolled  Steel  Windows. 
Tables  of  standard  sizes  given.  Eight  pages  are 
devoted  to  diagrams  of  windows  with  2,  3  and  4 
units  and  showing  the  overall  dimensions  for 
these  in   various  types. 


Cross-Ties  Purchased  in  1909. — Accord- 
ing to  a  bulletin  just  issued  by  the  Bureau  of 
the  Census,  the  total  number  of  wooden  cross- 
ties  purchased  by  the  steam  and  electric  rail- 
roads of  the  United  States  in  1909  was  123,- 
751,000.  This  represents  an  increase  of  11,- 
285,000  ties,  or  10  per  cent,  over  the  number 
purchased  in  1908,  but  a  decrease  of  29,952.000, 
or  19.6  per  cent,  from  the  number  reported 
for  1907.  The  year  1907  was  one  of  great 
activity  in  the  railroad  world,  while  in  1908 
the  railroads  felt  the  effect  of  the  general  bus- 
iness depression  and  curtailed  their  expenses 
accordingly.  From  a  comparison  of  the  fig- 
ures for  1909,  1908,  and  1907,  it  is  evident, 
however,  that  the  cross-tie  industry  is  rapidly 
regaining  the  prosperity  enjoyed   in   1907. 
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One  of  the  most  interest- 
ing    features    of    the    past 
The  Doings      week    is    the    letting    of    a 
of   the  large    number    of    construc- 

■yxj     ,  tion    contracts    for    electric 

WeeK.  railway  work.     The   princi- 

pal contract  of  this  kind 
was  secured  by  Stewart  &  Jones  of  Baltimore. 
Md.  This  contract  calls  for  the  grading  and 
masonry  work  for  the  first  section  from  Char- 
lotte, N.  C,  to  Kings  Mountain,  of  the  Pied- 
mont &  Northern  Traction  Co.'s  line.  The  con- 
tract covers  35  miles  of  line  and  is  said  to 
amount  to  $400,000.  Another  good  contract 
which  has  been  let.  was  for  the  ■23-mile  ex- 
tension of  the  Chicago,  Ottawa  &  Peoria  Ry., 
from  Morris  to  Joliet,  111.  Andrew  Ward  & 
Son,  Oak  Glen,  III.  secured  the  grading  work 
andDriscoll  &  McCalman,  Decatur,  111.,  se- 
cured the  concrete  work.  Other  electric  rail- 
way contracts  reported  to  have  been  let  re- 
cently are  as  follows :  S.  F.  Hobler,  Sanger, 
Cal.,  for  grading  for  the  projected  line  of 
the  Fresno.  Hanford  &  Summit  Lake  Inter- 
rt-ban  in  California;  Burton  Construction 
Co.,  Richmond,  Va..  for  building  a  new  elec- 
tric railway  from  Hagerstown,  Md!.  to  Clear 
Spring;  Skipp  &  Wickersham,  Pittsburg,  Pa., 
for  extending  the  double  track  of  the  Pitts- 
burg, Harmony,  Butler  &  New  Castle  Ry.,  a 
distance  of  3,700  ft;  E.  P.  Arbogast,  for  a 
5-mile  extension  of  the  Stroudsburg  &  Water 
Gap  Rv.,  from  Delaware  Water  Gap  to  Port- 
land,   Pa. 

The  principal  feature  of  steam  railroad  con- 
struction has  been  the  awarding  of  contracts 
by  the  Canadian  Pacific  Ry.  for  grading,  con- 
crete, culvert  and  bridging  on  new  branch 
lines  and  second  track  on  main  line  for  344 
miles  of  work  in  the  west.  The  contract 
went  as  follows:  To  Foley,  Welch  &  Stew- 
art, St.  Paul,  Minn.,  two  lines  out  of  Swift 
Current,  80  miles,  one  line  out  of  Moose  Jaw, 
35  miles,  one  line  east  from  Lacombe,  60 
miles.  To  W.  A.  Dutton,  three  branches 
out  of  Wilkie,  82  miles.  To  Janse,  Macdon- 
ald  &  Co.,  Calgary,  Alberta,  two  lines  in 
British  Columbia.  54  miles.  To  J.  G.  Har- 
grave.  second  track  from  Moose  Jaw  west, 
23  miles,  east  from  Moose  Jaw.  10  miles. 
,A.mong  the  other  railroad  construction  con- 
tracts let  recentlv  are  the  following:  Grant 
Bros.  Construction  Co.,  Los  Angeles,  Cal., 
for  changing  this  line  of  the  Arizona 
Eastern  R.  R.,  near  Hayden  and  Wink- 
elman,  Ariz.;  The  Edwards  Construction  Co.. 
Tampa,  Fla.,  for  constructing  9.000  ft.  of 
sidetracks  on  Seddon  Island  near  Tampa,  for 
the  Seaboard  Air  Line;  Columbia  Bridge  Co.. 
Portland.. Ore.,  for  bridge  work  on  the  Grant's 
Pas-  &  Rogue  River,  R.  R.,  in  Oregon;  T.  L. 
Campliell.  801  N.  Kansas  Ave..  Topeka.^  Kan., 
for  all  bank  widening  on  the  Kansas  Division 
of  the  C,  R.  I.  &  P.  Ry-:  Kilpatrick  Bros. 
&  Collins,  Beatrice.  Neb.,  for  building  a  50- 
mile  section  of  the  Laramie  cutoff  of  the 
Union  Pacific  from  Northport,  Neb.,  north- 
west to  Gering;  Grant.  Smith  &  Co..  Spokane, 
Wash.,  for  constructing  the  13-mile  line  of 
the  Kootenav  &  .Alberta  Ry.,  from  Pinchcr 
Creek,  Alberta;  sub-contracts  for  work  on 
the  new  50-mile  line  of  the  Midland  Valley 
R.  R.,  from  .Arkansas  City,  Kan.,  to  Wichita, 
Kan.,  have  been  awarded  to  the  following  by 
the  general  contractor.  M.  Tansey,  Arkansas 
Citv.  Kan.:  John  Howell,  C.  J.  Martin, 
J  t.  Leathers,  Wm.  Hall.  Pat  Foley,  G.  L. 
Carey  &  Son,  F.  M.  Abbott  and  Jack  Howell. 
There  is  a  considerable  amount  of  railroad 
construction  work  in  view  at  the  present 
time.  Perhaps  the  most  important  in  this 
section  of  the  country  is  the  new  line  of  the 


Chicago.  Rock  Island  &  Pacific  Ry.,  between 
its  Iowa  Division  in  tin-  vicinity  of  Des 
Moines  and  its  Missouri  Division  in  the  vi- 
cinity of  either  Seymour  or  Allerton.  The 
last  we  heard  the  C.."R.  I.  &  P.  had  not  defin- 
itely decided  on  the  location,  nor  as  to  when 
work  would  be  started.  The  matter,  how- 
ever, was  to  be  settled  very  soon. 

All  bids  received  Feb,  20  by  Maj.  H,  Jer- 
vey.  LT.  S.  Engineers.  Cincinnati.  O.,  for  con- 
structing Lock  and  Dam  No.  29  in  the  Ohio 
River,  near  Ashland.  Ky..  have  been  rejected 
and  new  bids  are  being  asked  until  2  p.  m.. 
March  2L  The  lowest  bid  received  on  Feb. 
20  amounted  to  $644,842. 


work  on  the  railroad  is  all  being  done  by  con- 
tract, the  line  having  been  divided  into  11  sec- 
tions. 


The   three   stages   of   the 
,  plan     usually     adopted     by 

Chinese  western  nations  for  ad- 
Railroad  vancing  "civilization"  in  a 
Construction.  f°  ^^''^f'  heathen  country 
have  been :  1st,  send  mis- 
sionaries: 2d,  send  battle- 
ships ;  3d,  build  railroads.  China  is  now  in  the 
third  stage,  and  durin.g  the  past  five  years  over 
5.000  miles  of  railroad  have  been  constructed 
in  that  country:  during  the  next  five  years  it 
is  expected  that  over  4,000  miles  additional 
will  be  built.  But  all  of  these  railroads  are 
not  being  built  by  foreign  nations.  China, 
thanks  to  the  colleges  of  this  country  and 
England,  now  has  engineers  of  its  own,  and 
they  have  demonstrated  that  they  are  capable 
of  building  railroads  without  foreign  assist- 
ance. The  first  line  of  railway  in  China,  built 
by  native  engineers  without  foreign  advice 
and  with  exclusively  native  capital,  was  com- 
pleted in  the  fall  of  1909.  This  railway  runs 
from  Peking  135  miles  northward  beyond  the 
great  wall  to  the  city  of  Kalgan.  With  the 
exception  of  the  rails,  which  were  imported 
from  England  and  Belgium,  and  the  locomo- 
tives, which  were  brought  from  the  United 
.States,  this  railway  is  entirely  a  native  pro- 
duction. Both  the  freight  and  passenger  cars 
were  built  in  Chinese  shops  by  Chinese  work- 
men, in  imitation  of  rolling  stock  imported 
from  England,  many  years  ago.  This  railway 
is  now  being  extended  from  Kalgan  north- 
ward toward  the  Russian  boundary,  with  lo- 
cal capital,  and  under  the  direction  of  Chinese 
engineers.  Several  other  railways  are  also  un- 
der construction  by  native  en.gineers  with  na- 
tive capital.  The  most  important  of  these  is 
the  Szechuen  Hupeh  Ry.,  which  is  being  built 
from  Tohang.  the  head  of  navigation  on  the 
Yangtse  River,  via  Kuichow  and  Wan-Shein. 
westward  toward  Chunk-King,  1,000  miles. 
This  road,  which  involves  the  most  expensive 
and  difficult  engineering  and  construction 
work  ever  attempted  in  the  Chinese  empire,  is 
bein.g  undertaken  exclusively  by  Chinese  engi- 
neers and  native  capital,  without  any  forei.gn 
assistance  or  advice  whatever.  The  route  is 
through  a  very  mountainous  country  and  the 
construction  requires  much  heavy  work. 
There  will  be  22  rock  tunnels,  the  longest  of 
which  will  be  6.200  ft.  There  will  also  be  two 
tunnels  each  more  than  1.000  ft.  long  and  sev- 
eral tunnels  will  each  be  between  700  and  800 
ft.  long.  All  of  the  tunnels  are  being  driven 
by  hand  drilling.  On  this  line  there  will  be 
50  bridges  of  concrete  and  steel  requiring 
300,000  bbls.  of  cement,  which  ha.s  already 
been  imported  from  England.  Grading  work 
was  started  in  the  spring  of  1910,  and  on 
Jan.  I.  1911.  all  grading,  bridges,  culverts, 
etc..  had  been  completed  for  a  distance  of  35 
miles  and  track  layiny  had  been  started.  The 
rails  are  being  made  in  China  by  Chinese 
workmen,  as  are  the  cars.  The  locomotives, 
as   usual,  will   come   from   this  country.     The 
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Signs  of  spring  have  be- 
gun   to    appear — "old    sub- 
A  Hobo  scriber''  writes  to  the  news- 

paper telling  of  his  thrilling 
discovery  of  the  first  robin, 
the  hurdy  gurdy  is  on  the 
street,  the  bock  beer  sign  is 
is  in  the  window,  and  the  spring  poet  is  tun- 
ing up  his  lyre.  Here  is  the  latest  effusion — 
not  a  spring  poem,  by  the  way — of  the  poet 
lariat  of  the  hobo  kingdom : 

Well,  we  comes  to  Pumpkin  Center, 

That's  a  town  in  Kan.?as  state. 
And  tile  bralvey  finds  us  hiding 

So  he  chucks  us  off  the  freight; 

And  we  watched  her  tail  lights  gleaming 

Down  the  track  a  mile  away. 
And  it  set  my  pate  box  rattling 

That  we'd  come   to   town   this  day; 

ii 
For  this  burg  was  sure  a  station 

Where  the  rattlers  seldom  stop. 
.So  my  side  kick  puts  it  to  me 

That  we  find  a  place  to  flop. 

Well,  we  does:  we  find  a  barn  loft 

Filled   with   soft  and  smelly  hay. 
And  we  pounds  our  ears  inside  it 

'Til  the  whistles  blew  next  day; 

Then  I  tells  my  pal,  "Let's  beat  it: 
Guess  we'll  have  to  throw  our  feet. 

For  my  backbone's  in  my  stomach 
And  I  needs  a  bite  to  eat; 

Meet  me  down  above  the  depot  -^ :. : 

When  you've  hit  'em  up  a  bit; 
I'll  be  there  if  I'm  in  hunky. 

And  we'll  divy  what  we  git. 

Well,  we  split.s,  he  takes  the  main  stem 

And  I  does  the  rural  scout. 
And  the  seventh  door  I  batters,  I 

Bim!  da  dame  just  bawls  me  out  • 

Something  awful;  calls  me  lazy. 

Calls  me  bum  and  calls  me  sliiik; 
Says  a  great  big  tramp  like  I  was 

Orta  surely  go  to  worlc.  i 

Say.  her  talk  was  sure  a  cuekoo. 

And  the  fire  flashed  in  her  eyes. 
But  I  "passed"  her  well  on  going 

And  I  swipes  two  custard  pies. 

Big  and  round  was  dey.  and  juicy. 

Pretty  fat  for  such  as  we; 
So  I  beats  it  down  to  meet  pal 

Where  I  tells  him  I  would  be. 

1 

He  was  there.     We  chews  that  swell  food 

With  our  whiskers  full  of  grins. 
And  I  said  she  gave  'em  to  us 

If  we'd  sure  fetcli  back  the  tins, 

"You  go  take  'em  to  Iier.  pal. 

Set  'em  down  inside  the  door." 
Now  that  husky,  hungry  hobo 

Ain't  my  partner  any  more. 


Systematic  construction  of 
/-•         I      -D      A    improved  roads  in  Illinois  is 
County   Koaa    proposed  by  a  !)ill  now  be- 
Superintend-     fore  the  state  legislature  for 
the  creation  of  the  office  of 
ents.  county     superintendent     of 

public  highways.  The  bill 
provides  that  the  county  superintendent  is  to 
be  appointed  by  boards  of  supervisors  and 
county  commissioners,  and  that  all  road  and 
bridge  work  in  the  county  will  he  placed  under 
his  direct  control.  He  will  be  charged  with 
the  duty  of  making  plans  and  specifications 
for  the  work,  but  in  all  bridge  work  costing 
more  than  $300  plans  and  specifications  must 
be  submitted  to  the  state  hi.ghway  commission 
for  approval.  Tt  will  be  the  duty  of  the  super- 
intendent of  highways  to  establish  first,  sec- 
ond and  third  class  roads  in  each  county,  the 
first  class  being  the  main  traveled  roads  to  the 
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principal  towns,  the  second  class  bcinj;  the 
roads  to  converge  into  the  main  road  and  tlie 
third  class  being  the  roads  of  minor  impor- 
tanco.  Before  appointment  l>y  the  hoard  of 
snpervisors  or  county  commissioners  the  su- 
perintendent of  highways  must  pass  a  satisfac- 
tory examination  by  the  state  l>oard  of  high- 
way commissioners  and  obtain  from  it  a  cer- 
tificate of  proficiency.  County  superintend- 
ents of  highways  can  be  removed  for  ineffi- 
ciency and  can  only  he  reappointed  under  the 
same   condition    as    first    selected.      The   com- 


missioner will  boKl  ortice  for  lour  years.  His 
salary  is  fixed  bx  the  county  biMicl  in  the  s.Tme 
manlier  and  at  the  same  ratio  as  tlio  salary  of 
other  county  olhoers  is  fixed.  /\  nonresident 
mav  be  appointed  superintendent  of  public 
highwavs.  but  be  shall  remove  to  the  county 
and  become  a  legal  resident  of  it.  The  county 
lioard  may  appoint  such  assistants  to  the  su- 
peritUendent  of  highways  as  he  indicates  in 
writin.g  are  absolutely  necessary  for  the  work 
of  bis  ofiice.  One  of  the  most  interesting  sec- 
tions  of   the   bill    now   before   the    legislature 


provides  that  the  county  superintendent  of 
public  highways  shall  make  annually  to  the 
state  highway  commission  a  complete  detailed- 
report  of  all  work  done  under  bis  charge,  both 
as  to  bridges  and  highways.  This  report  must 
siiow  definite  location  of  the  work,  its  nature, 
character  of  materials,  together  with  complete 
cost  data,  which  shall  shov\.  if  any  work  is 
done  by  day  labor,  the  cost  for  labor  and  ma- 
terial separately,  also  showing  the  amount  of 
work  done  by  contract  as  distinguished  from 
dav  labor. 


RAILWAYS.     STEAM     AND      ELECTRIC 


Alabama. 

®The  Elliott  Naval  Stores  Co.  of  Florala, 
.Ma,,  has  let  to  J,  N.  Ciillis  &  Son.  Brewton. 
.-\la..  the  construction  of  10  miles  railroad 
from  a  point  on  Black  Water  Bay  near  Mil- 
ton, in  direction  of  Brewton.  .Ma. 

.■\  new  short  line  railroad  to  be  built  from 
Cuba.  .\la..  to  connect  with  the  line  of  the 
^lississippi  Eastern  now  built  out  from  Quit- 
man to  a  point  IkIow  Yantley.  .Ala.,  is  pro- 
posed. B.  .\.  Griggs.  Yantley,  aiu".  C.  G.  .■\ber- 
crombie.   Montgomery,    .Ma.,   are   interested. 

The  Tuscaloosa  Mineral  R.  R.  mentioned  in 
our  last  issue,  is  planning  to  have  construction 
work  started  next  month.  Contractors  have 
been  over  the  line  preparatory  to  submitting 
■bids.  The  line  will  be  18  miles  long  and  will 
require  the  construction  of  but  one  bridge  of 
.;my  size.  E.  D.  Sloan.  Tuscaloosa,  Ala.,  is 
Engineer. 

Surveys  have  been  completed  for  the  route 
•of  the  proposed  railroad  up  the  Cahaba  Valley 
from  Selma  to  the  Birmingham  District,  and 
the  engineers  are  now  engaged  in  preparing 
their  report^.  This  is  the  railroad  being  pro- 
moted by  Ernest  Lamar  of  Selma,  .Ma. 
Arkansas. 

The  St.  Louis  Southwestern  Ry.  Co.  has  sold 
TO  the  Guarantv  Trust  Company  and  Rhoades 
&  Co..  $800,000  CentraU\rkansas  and  Eastern 
Railway  first  mortgage  thirty-year  5  per  cent 
bonds.  '  These  bonds  are  a  first  mortgage  on 
the  45-mile  new  extension  under  construction 
frotii  Stuttgart  to  Hazen,  :\rk.,  and  from  Eng- 
land to  Stuttgart,  on  the  St.  Louis  Southwest- 
crn's  main  line.  .'Ml  of  the  grading  for  this 
new  extension  has  been  completed  and  30 
miles  of  track  have  been  laid.  The  remain- 
ing 15  miles  will  be  completed  by  the  end  of 
the  month. 

Arizona. 

®Grant  Brothers  Construction  Co.  of  Los 
Angeles  has  been  awarded  the  contract  for 
<hanging  the  line  of  the  -\rizona  Eastern  R.  R. 
near  Hayden  and  Winkelman  and  has  started 
w-ork  with  a  large  force.  The  road  will  be 
■changed  to  a  shorter  line  along  the  foothills. 
taking  it  out  of  the  reach  of  possible  floods 
on  the  Gila  River  and  permitting  the  unob- 
structed dumping  of  tailings  from  the  great 
concentrator  of  the  Ray  Consolidated  Copper 
Company.  The  present  rails  betw-een  Kelvin 
and  Hayden  are  to  be  replaced  with  Oit  lb. 
steel,  both  for  the  hauling  of  the  heavy  ore 
cars  of  the  Ray  Co.  and  for  the  traflic  that  is 
to  come  as  soon  as  the  line  is  completed 
through  the  Gila  Canyon  to  San  Carlos. 
California. 

•I-No  bids  were  received  March  8  by  the 
Tioard  of  Public  Works.  Joseph  L.  McCor- 
mick.  Secretary.  Hewcs  Bldg.,  San  Francisco, 
for  furnishing  and  delivering  redwood  cross- 
ties  for  the  Geary  St.  municipal  railway  at  San 
Francisco.  New  bids  will  be  received  March 
22.  The  estimated  cost  of  the  ties  is  $17,000. 
®S.  F.  Hobler,  Sanger,  Cab,  has  been  award- 
ed a  contract  for  the  grading  for  the  projected 
line  of  the  Fresno,  Hanford  &  Summit  Lake 

Tnterurban  railroad.    The  contract  will  amount 
to   about   $75,000   and    work  has   been    started. 

Tt  is  stated  that  track  work  will  not  be  taken 

up  until  the  grading  is  completed  from  Fresno 

to  Kingsburg  and  Sanger. 

4»  indicates 


In   the  course   o 
Nev..   on    March 
of    the    Harriman 
palclies    as    st.'itin.! 


a   short   address  at    Reno. 
,   Robert   Lovelt,    President 
Lines,  is  quoted  in  press  dis- 
:     "The    tuiniel    vnder    the 
Sierras  will  not  be  undertaken  at  once  on  ac- 
count of  its  cost  being  loo  great,  coupled  with 
otiier  expense,  but  tliere  will  be  some  tumiel- 
in<>  dine  in  coimection  with  the  double  track- 
ing.     Practically   the   first   double   tracking   to 
be   done  will  be  across  the  state  of   .Vovada." 
Bids  are  to  be  opened  next  month  by  the 
U.  S.  Government  for  1,000,000,000  ft.  of  ma- 
tured timber  in  the  Trinity  forest  reserve.  In 
consideration  of   the    special   concessions  made 
in  this  sale  in  stumpage  rates,  the  large  amount 
of  timber  involved  and  the  length  of  time  al- 
lowed  for   its   removal,   the   successful   bidder 
will   be   required   to   construct   and  operate   a 
standard  gage  railroad,  which  shall  be  a  com- 
mon  carrier,   through     Trinity     county,   Cali- 
fornia, either   from  some  point  on  tide  water 
to  Wildwood,  California,  on  the  headwaters  of 
the   Hay   Fork   of   the   Trinity   river.     It  will 
follow  the  general  course  of  the  Hay  Fork  of 
the  South  Fork  of  Trinity  river  from  Hyamp- 
om  village  to  Wildwood.     Such  road  must  be 
in  operation  between  the  point  selected  on  tide 
water  and  Hav  Fork  village  in  Trinity  county, 
California,  on  or  before  April  1.  1010.  and  be 
extended  to  Wildwood,  California,  and  in  op- 
eration at  least  two  years  before  the  date  on 
which   the   contract   of   sale   expires.      It   may 
also  be  built   from  soine  point  on  the   Sacra- 
mento Valley  connecting  with  a  railroad  hav- 
ing  transcontinental   connections   and   running 
to   Wildwood.    California,   on    the   headwaters 
of  the  Hay  Fork  of  the  South  Fork  of  Trin- 
ity  river   and   thence   following     the     general 
course  of  the  Hay  Fork  of  the  Trinity  river 
from    Wildwood    to    Hyampom      village     and 
through  to  the  western  boundary  nf  the  Trin- 
itv  national  forest  in  the  headwaters  of  Grouse 
creek. 

The  Committee  on  Municipal  Terminal  Rys. 
of  the  City  of  Los  Angeles,  has  been  author- 
ized to  secure  an  engineer  for  the  purpose  of 
investigating  and  reporting  on  a  general  plan 
for  the  proposed  municipal  terminal  railway. 
T.  F.  Gibbon,  Los  .\ngeles,  is  chairman  of 
the  committee. 

The  Turlock  Traction  Co.  has  been  incorp- 
orated with  a  capital  stock  of  $500,000,  of 
which  $20,000  has  been  subscribed,  and  pro- 
poses to  construct  an  electric  or  other  rail- 
road from  Turlock  to  Denair,  a  distance  of  3% 
miles,  and  froin  Turlock  to  Newman  by  air 
line,  through  Hilmar  and  other  colonies  in 
the  irrigated  district,  a  distance  of  47  miles. 
The  incorporators  and  directors  arc  S.  N. 
Griffiths  of  Fresno,  .\.  M.  Morton  of  Turlock, 
Llovd  Griffiths  of  Turlock.  A.  G.  Chatom  of 
Turlock  and  D.  R.  Shafer  of  Turlock. 

Bids  were  opened  March  1  by  the  Board 
of  Public  Works  of  San  Francisco  for  several 
contracts  for  furnishing  the  materials  that  will 
be  needed  for  the  municipal  Geary  St.  electric 
raihvay.  The  bids  opened  included  such  ma- 
terials" as  rail  joints  and  fastenings,  copper 
wire,  steel  rods  and  nuts  and  rail  bonds.  No 
offers  were  received  for  furnishing  steel  trol- 
lev  poles  as  the  Eastern  manufacturers  de- 
clined to  take  the  responsibilitv  for  their  de- 
livery at  San  Francisco  in  undamaged  condi- 
tion.' The  Rail  Joint  Co.  of  America,  New  York, 
subTiiitted    the    lowest   bid    for    rail    joints   and 


fastenings  in  the  sum  of  $IS,Bf!t>.  The  low- 
est figure  on  rail  bonds  was  $-I,4'iO,  given  by 
Eccles  &  SiTiith  of  San  Francisco  city.  The 
Standard  Underground  Cable  Co.  offered  to 
supply  copper  wire  at  $14.07  per  100  lbs.  and 
the  Payne  Bolt  Works  of  San  Francisco  was 
lowest  on  steel  rods  and  nnts.- 

Colorado. 

The  Crown  Hill  Ry.  Co.  has  been  organized 
at  Denver.  Colo.,  and  will  have  work  started 
shortly  in  the  construction  of  a  car  line  from 
the  Jefferson  county  line  to  Crown  Hill  ceme- 
tery at  Denver.  The  officers  and  directors  of 
the  company  are  George  W.  dinger,  presi- 
dent ;  Joseph  P.  Havlick,  vice-president ;  J.  .\. 
Beeler,  treasurer;  S.  H.  Foreman,  secretary, 
and  V.  J.  Davis,  manager,  all  of  Denver. 

Work  is  reported  to  have  been  started 
March  1  on  the  completion  of  the  double 
tracking  of  the  Llnion  Pacific  main  line  from 
North  Platte  to  Julesburg.  Colo.  It  is  ex- 
pected that  the  work  will  be  completed  in  two 
or  three  months.  The  distance  is  81  miles. 
About  30  miles  already  has  been  double 
tracked.  The  line  from  Denver  to  LaSalie  is 
double  tracked,  so  that  when  the  new  contract 
is  completed  the  line  froin  Denver  to  Chi- 
cago will  be  double  tracked  with  the  exception 
of  the  150  miles  between  LaSalle  and  Jules- 
burg. 

Connecticut. 

-  The  Connecticut  Co.,  New.  Haven,  Conn., 
is  considering  building  an  extension  to  Staf- 
ford. The  work  would  require  the  construc- 
tion of  about   fnur  miles  of  line. 

Florida. 

®The  Edwards  Construction  Co.,  Tampa. 
Fla..  has  been  awarded  the  contract  for  the 
work  of  constructing  0.000  ft.  of  sidetracks  on 
Seddon  Island  near  Tampa  for  the  Seaboard 
.\ir  Line.  This  work  was  mentioned  in  our 
last  issue. 

®Tbe  Choctawhatcbie  Lumber  Co.  has 
awarded  to  J.  N.  Gillis  &  Son  of  Brewton, 
.Ma.,  the  contract  of  building  10  miles  of 
standard  gage  railroad  complete  from  Point 
Washington  in  direction  of  Chiplcy. 

A  proposition  is  under  consideration  for  the 
construction  of  an  electric  railway  from  St. 
Petersburg  to  Tampa,  Fla.  C.  W.  .Mton,  .An- 
derson. Ind.,  has  been  investigating  the  matter. 

Advices  from  Key  West,  Fla..  under  date  of 
Feb.  28  give  the  following  information  re- 
garding the  status  of  work  at  that  time  on 
the  Florida  East  Coast  Ry.  extension.  The 
work  at  Boca  Chica  is  rapidly  nearing  comple- 
tion and  it  is  thought  that  within  two  or  three 
weeks  that  the  track  will  be  laid  across  that 
viaduct  ready  for  the  trains  to  cross.  The 
last  five  piers'  forms  are  being  filled  in  and 
the  arches  of  these  will  be  placed  in  a  few 
davs.  In  the  meantime  the  ties  are  being  laid 
on  the  approach  at  the  Boca  Chica  side  and 
on  the  completed  portion  of  the  viaduct.  It 
is  expected  to  finish  the  south  approach  early 
this  week  (March  41  and  the  work  of  laying 
the  steel  rails  will  shortly  follow.  .After  the 
completion  of  this  piece  of  work.  Division  En- 
gineer Smilev's  main  force  will  be  moved 
farther  up  the  line,  and  a  new  camp  will 
probablv  be  opened  soon  in  the  vicinity  of 
Sugar  Loaf.  Two  large  barges  are  being  built 
at  Boca  Chica  for  the  purpose  of  transporting 
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the  pier  forms  ami  other  inalerial  to  Fine 
cliaiinel  and  other  points  where  needed.  Num- 
ber two  excavator  will  be  repaired  at  Key 
West,  and  the  tug  Sybil  will  bring  pile  driver 
number  five.  L.  A.  P.ostwick  has  arrived  at 
Boca  Chica  to  take  the  t)lace  of  Assistant 
Engineer  Noble  who  was  recently  transferred 
to  Pine  Channel.  Harry  Barlow  has  also 
l)een  transferred  to  the  latter  place.  The 
work  on  tlie  line  between  Pigeon  Key  and 
Boca  Chica  will  probably  occupy  two-thirds 
of  the  working  force  on  the  extension  for 
some  months.  Considerable  work  has  been 
done  in  the  past  between  these  points  which 
will  greatly  facilitate  the  progress  of  the 
present  force.  The  points  which  will  receive 
the  most  attention  now  will  lie  Bahia  Honda, 
Spanish  Harbor,  Pine  Channel.  Kemp  Chan- 
nel, Myles  Channel  and  Bow  Channel.  The 
cofferdams  have  already  been  placed  at  Pine 
Channel  and  as  soon  as  the  plant  is  moved  to 
the  front,  the  concrete  work  will  commence. 
The  form  of  construction  will  be  arches  on 
the  same  plan  as  the  Boca  Chica  Channel  via- 
duct. The  old  trestle  across  Myles  Channel 
is  in  good  repair  and  will  probably  be  used 
at  least  for  some  time.  The  trestle  at  Spanish 
Harbor  was  injured  during  the  last  hurricane, 
though  not  seriously,  and  a  small  amount  of 
work  will  make  it  as  good  as  ever.  This  will 
enable  the  engineers  to  place  construction 
trains  on  Big  Pine  Key  within  a  very  short 
time;  while  the  injury  to  the  grade  work  on 
Big  Pine  Key  was  quite  extensive,  it  was  not 
of  a  serious  nature,  and  a  grading  gang  can 
quickly  remedy  this  defect.  It  is  understood 
that  a  marl  pit  will  be  established  at  the  lower 
end  of  Big  Pine  Key.  This  will  be  a  conven- 
ient point  for  a  marl  supply  as  great  cpianti- 
ties  of  this  material  will  be  needed  to  fill  the 
approaches  to  and  from  the  abutments  of  the 
many  trestles  and  viaducts  which  will  be  ne- 
cessary between  this  point  and  Boca  Chica.  A 
large  camp  is  now  being  established  at  Bow 
Channel.  The  commissary  and  camp  supplies 
have  already  been  shipped  and  it  is  expected 
that  this  caiup  will  be  working  in  full  force 
within  a  very  short  time.  Most  of  the  plant 
and  a  number  of  the  dredges  arc  now  work- 
ing double  crews  and  the  progress  made  un- 
der these  new  arrangements  speaks  well  for 
the  management.  The  grading  work  at  Bahia 
Honda  is  progressing  very  rapidly,  the  grade 
now  reaching  well  back  from  the  Bahia  Hon- 
da abutment,  the  force  is  now  working  on 
tlie  grade  across  tlie  lagoon  which  occupies 
the  center  of  the  island.  The  buildings  at 
West  Summerlin  are  being  rapidly  put  in  con- 
dition by  Foreman  Raney  by  his  gang  of 
carpenters. 

The  first  shipment  of  l.'i.Oliti  tons  of  rails 
for  the  Pensacola,  Mobile  &  New  Orleans 
Ry..  which  is  now  under  construction  by  Hen- 
ry McLaughlin,  Pensacola,  Fla.,  has  reached 
that   citv 

The  Citrus  Southern  Ry.  Co.  has  surveys 
under  w'ay  for  its  projected  50-mile  line  from 
Sanford  to  Kissinimee.  Land  for  terminal 
purposes  has  been  purchased  in  Sanford. 
Practically  all  right  of  way  for  the  ")0-mile 
line  has  been  secured.  The  company  has  a 
capital  stock  of  $.")0(J,000,  all  but  $T").()00  of 
which  is  said  to  have  been  p.iiil  in.  The  of- 
ficers of  the  company  are  :  T.  K.  Miller, 
president;  J.  J.  Brophy,  vice  president  and 
general  manager;  Moore  Kelly,  treasurer;  J. 
M.   McCue,  secretary,  all  of   I'ittsburg,   Pa, 

Georgia. 

The  Moultrie.  Fort  Gaine>  &  Western  Ry, 
Co,  has  been  chartered  with  a  capital  stock  of 
$1110.000  and  proposes  to  build  a  line  from 
Moultrie.  Colquitt  county,  through  Mitchell. 
Baker,  Early.  Calhoun  and  Clay  counties  to 
Fort  Cjaines.  The  incorporators  of  the  new- 
company  are  as  follows:  h'rank  Roberts.  A. 
L.  Davis,  W,  L,  Roberts,  I).  L'.  .Ashley,  Walter 
E,  Davis,  .A,  F.  Langford.  Ciddens  and  Di 
Ingram,  of  Valdosta,  Ga,,  and  W,  P,  Roberts, 
of  Jacksonville,  Fla, 

Plans  are  under  way  for  ihe  construction  of 

1    railroad    from    Metcalfe,    C,a.,    to    Havana. 

I'la,.  about  (iO  miles.     The   projectors  of   this 

road  are  the  Messrs.  Upchiirch  of  Raleigh.  .\. 

C,  who  have  large  milling  niurests  in  Raleiijli 


and  are  also  owners  .,1  itnlls  near  Metcalfe, 
It  is  said  that  the  ullini.ite  destination  of  this 
road  is  to  St.  Andrews  I'.ay  on  tlie  Gulf  coast, 
but  at  present  the  idea  is  only  to  build  as  far 
as   Havana. 

The  Lawrencevillc  hraiich  R.  R,,  \.  R,  Mc- 
Kelvey.  ^L^nager.  l..iwreuceville.  Ga,,  which 
extends  from  Lawrencevillc  to  Suwance,  a 
distance  of  lO  miles,  is  being  wideneil  to 
standard  gage, 

Illinois. 
©Andrew  Ward  &  Son,  Oak  Glen,  111,,  have 
been  awarded  tlie  contract  for  excavation  and 
grading  work  for  the  ^li-mile  extension  of  the 
Chicago,  Ottawa  &  Peoria  Ry.  (electric)  from 
Morris  to  Joliet,  Driscoll  &  McCalman,  De- 
catur, 111.,  secured  the  contract  for  the  con- 
crete  work. 

It  is  reported  that  the  Macomb  Western 
Illinois  R,  R,  of  Macomb,  now  operating  22 
miles  of  line,  may  be  sold  to  a  new  company. 
If  the  deal  goes  through  it  is  said  that  the 
new  owners  will  electrify  the  line  and  extend 
it  to  Rushville  and  Mt,  Sterling. 

Indiana. 

The  Wabash  R.  R,  has  purchased  a  site  for 
its  proposed  new  freight  depot  at  Wabash. 
Ind.     The  depot  will  be  47.5  ft,  long. 

The  Evansvillc,  Chrisney.&  Eastern  R.  R. 
Co.,  of  Evansvillc,  Ind.,  has  been  incorporated 
with  a  capital  stock  of  $50,000,  and  proposes 
to  build  an  interurban  line  from  Evansvillc 
to  Chrisney,  The  directors  are  E,  E,  Watts, 
J.  F,  Bergman,  J.  P.  Chrisney,  M.  A.  .Vbbott, 
and  S.  E.  Gwaltney. 

The  Buffalo,  Rochester  &  Pittsburg  Ry.,  E, 
F.  Robinson,  Chief  Engineer.  Rochester.  N. 
Y.,  has  had  engineers  at  work  lately  on  its 
Indiana  branch  and  it  is  believed  that  the 
company  is  planning  to  have  work  started  this 
suiumer  in  double  tracking  as  far  south  as 
Homer  City. 

The  Capital  Circuit  Traction  Co.,  organ- 
ized by  O.  W.  Johnson,  of  Cleveland,  O..  and 
Hoover  Holton  and  L.  E.  W,  Holton,  to  con- 
struct an  Indianapolis  circuit  railroad  forming 
a  belt  line  to  pass  through  seven  adjacent 
county  seats,  is  said  to  have  placed  practically 
all  of  the  capital  stock.  Franchises  through 
all  cities  and  towns,  complete  right  of  way 
and  surveys  of  the  line  have  already  been  ob- 
tained by  the  company,  it  is  said.  The  pro- 
posed line  would  be  operated  by  the  latest 
type  of  gasoline  motor  cars,  supplying  both 
passenger  and  freight  service.  Plans  for  the 
beginning  of  construction  work  contemplate 
the  first  operations  near  either  Danville  or 
Lebanon,  From  Danville  the  proposed  line 
would  run  south  throu.gh  several  towns  to 
Martinsville,  east  to  Franklin  and  Shelbyville, 
north  to  Greenville.  Fortville  and  Noblesvillc 
and  west  through  .Sheridan  to  Lebanon  and 
south  through  .Advance  and  North  .Salem  to 
Danville,  The  proposed  circuit  would  lie  en- 
tirely in  the  counties  surrounding  Marion 
County  and  touching  each  county  seat  and  the 
larger   tnw-ns   of   the   dil^crent   counties, 

A  coiTimittee  from  the  C'ommercial  L  lub-^ 
of  Richmond.  Liberty  and  Brookville.  have 
been  over  the  route  of  a  proposed  new  trac- 
tion line  from  Richmond  to  Cincinnati,  .-\s 
so  in  as  this  conmiitlee  reports,  a  meeting  of 
the  general  conunittcc  will  be  held  for  the 
purpose  of  deciding  whether  .1  ciunp.any  should 
be  organized  for  the  pur])iise  of  building  \\i'- 
line  or  an  effort  made  to  interest  other  com 
panics  in  the  project.  The  latter  cmn'se  is 
regarded   as   most    ijrubable. 

Iowa. 

The  Chicago  &  Northwestern  Ry..  H.  Pet- 
tii'ghouse.  Division  l-'.ngmeer,  Boone,  la.,  is 
reported  to  have  issued  orders  for  the  com- 
inencement  of  work  mi  its  improvement^  a' 
Boone,  These  will  include  new  yards,  a  new 
round  house  and  a  m  w  repairing  department. 

The  Charles  City  \-  Western  R,  K,,  wliich 
last  year  completed  its  line  from  Charles 
City  to  Marlilc  Rock,  now  proposes  to  build 
about  25  miles  of  road  northeast  from  Charles 
City  and  if  the  fanmrs  of  the  New  Haven 
district  meet  the  projH.kitinu  made  them,  the 
road   will  touch  at    X<w   H.-iven,     The  plan   is 


10  build  through  New  Haven,  Kiceville,  ,\lta 
Vista    and    Ehiia 

The  Chicago,  Rock  Island  &  Pacific  Ry.  is 
reported  to  be  planning  to  make  extensive  ad- 
ditions to' its  yards  in  Des  Moines.  Land  for 
this  purpose  is  now  lieing  acquired. 

The  Fort  Dodge,  Des  Moines  &  Southern 
R,  R,,  J.  L.  Blake,  General  Manager.  Boone, 
la.,  is  said  to  be  planning  to  have  work  started 
shortlv    on    an    extension    from    Lundgren    to 


ehigh. 


Kansas. 


®AU  of  the  5n  miles  of  grading  work  for  the 
new  line  of  the  Midland  Valley  R.  R.,  from 
.Arkansas  City.  Kan,,  to  Wichita,  Kan,,  men- 
tioned in  our  last  issue,  has  been  covered, 
and  among  the  sub-contractors  on  the  work 
are  John  Howell.  C.  J.  Martin.  J.  C.  Leathers, 
Wm.  Hall,  Pat  I'olev.  G.  L.  Carev  &  Son.  F. 
.M.  Abbott  and  Jack  Howell.  M.  Tansey.  .Ar- 
kansas City,  Kan.,  has  the  general  contract. 

®r.  L.  I'ampbell,  General  Contractor, 
MOl  N.  Kan.  Ave.,  Topeka,  Kan.,  has  been 
awarded  the  contract  of  all  the  bank  widening 
of  the  C.  R.  I.  &  P.  Ry.  Co.,  on  the  Kansas 
Division.  Mr.  Campbell  is  arranging  to  start 
several  outfits  at   work  at   once. 

The  Atchison.  Topeka  &  Santa  Fe  Ry,  is 
reported  to  have  begun  to  purchase  the  right 
of  way  for  a  cut  off  from  Dodge  City  to 
Colmar.  New  Mexico.  It  is  reported  that 
the  line  will  follow  the  old  railroad  grade 
from  Dodge  City  due  southwest  to  Santa  Fe. 
county  seat  of  Haskell  county,  then  run  on 
in  almost  an  air  line  southwest  along  the  val- 
ley of  the  Cimarron  through  LHysses,  county 
seat  of  Grant  county  and  Richfield,  county- 
seat  of  Morton  county, 

.At  a  recent  meeting  at  Kinsley.  Kan,,  of  the 
stockholders  of  the  Wichita,  Kinsley,  Scott 
City  &  Denver  .Air  Line  Ry.,  it  was  reported 
that  (iO  miles  of  right  had  been  secured  and' 
10  miles  of  grading  had  been  completed  ready 
for  the  ties  and  rails.  The  following  directors 
were  elected:  M.  J.  Cudney,  Belpre;  O.  P. 
Jewett,  Dighton:  C.  I-".  Field,  Prettv  Prairie: 
N.  C.  Adams,  St.  Joseph,  Mo.,  and  E.  E. 
Gofiin.  Scott  City, 

Kentucky. 

The  lleluK^,^oll  Inururbaii  \\\  _  Co,  of  Hen- 
derson. Ky,.  has  filed  its  articles  of  incorpora- 
tion. The  company  has  a  nominal  capital  of 
$10,000,  which  is  to  be  increased  later.  The 
charter  provides  for  the  construction  and 
operation  of  electric  railways  in  Kentucky.  It 
is  proposed  if  engineering  reports  develop  the  , 
feasibility  of  so  doing  to  build  standard  gage 
electric  lailw.-iys  for  the  convey;iiice  of  both 
passengers  and  frei.ghl  between  Henderson 
;ind  Dixon.  Henderson  and  L'niontown  via 
Morganfield,  and  HenderMin  .-ind  Owens- 
boro.  The  aggregate  length  of  ihese  lines 
will   be  about  85  miles. 

The  Licking  River  R,  R„  J,  B,  Shaw,  Yale. 
Kv..  General  Manager,  is  to  have  work  start- 
ed as  soon  as  the  weather  permits  on  a  15- 
niilc  extension  from  Yale  to  I'Venchliurg.  Ky,. 
along  Beaver  creek,  which  it  will  cross.  The 
extension  will  be  narrow  gage,  but  the  ties 
will  be  placed  wide  enough  to  permit  its 
conversion  lo  the  standard  type. 

The  Kentucky  &  Indiana  R,  R,.  &  Terminal 
t'o..  Wm,  R.  iMilchell,  Chief  Engineer.  Louis- 
ville. K\' .  has  purchased  a  0-acre  tr.-ict  of 
ground,  three  miles  north  of  Xcw  ,\lbany. 
Ind,,  from  which  ii  will  secure  the  earth 
lor  the  high  fill  to  be  made  on  the  Indiana 
^ide  at   the  end   of   the  trestle   work. 

Citizens  of  Independence.  Ky,,  have  raised 
the  lucessarv  $50,000  to  secure  the  extension 
of  ihe  C.,  L.  L.  &  \'.  traction  line  through 
(hat  place.  W.  T,  S,  Blackburn.  Dry  Ri<lge, 
1\\  .    is    I'ri-iilriit    of    ihe    traction    conipaiiy. 

Maryland. 

®The  iUirloii  (.  on^inu  tion  Co.  Richinond, 
Va,,  is  reported  lo  have  ln-en  aw.-irded  the  con- 
tract for  building  Ihe  new-  electric  r.-iilway 
from   llagerstown,   .Md,.  to  L'lcar  Spring. 

The  B,-iltiniore  &  Ohio  R.  R.  is  !..  have 
work  started  at  .-m  early  date  on  the  remodel- 
ing and  enlarging  the  roundhouse  and  shops 
.-It    Cumberl.-incl.     .Md.      1  he    iinprovemenl    will 
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St  $500,000  and  will  include  a   modern   50- 

lU   roundhouse   with   slate   roof,    repair   and 

-h  pits,  a  large  machine  sliop.  a  blacksmith 

iid  forge  shop.     O.  C.  Cromwell,  Baltimore, 

Md.,    is    Mechanical    Engineer,    Baltimore    & 

Ohio  R.  R. 

The  Western  Maryland  R.  R.  is  reported  to 
have  decided  to  locate  its  main  sliops  near 
Cumberland.  The  location,  it  is  understood, 
will  be  at  Ridgeley,  on  the  West  Virginia  side 
of  the  Potomac  river,  where  the  division 
shops  now  are,  though  a  site  at  Cumberland 
race  track,  on  tlie  Maryland  side,  is  said 
to  have  been  under  consideration. 

.Announcement  has  been  made  that  the 
Cumberland  Valley  R.  R..  G.  C.  Koons,  Engi- 
neer, Chambersburg.  Pa.,  has  plans  for  tlie 
expenditure  of  $.">00,000  or  $750,000  in  build- 
ing its  proposed  high  line  tlirough  H.igcrstown. 
the  erection  of  a  new  passenger  station  and 
the  building  of  roundhouses,  yards  and  termi- 
nals in  the  southern  suburbs,  where  the  com- 
pany last  year  purchased  several  large  tracts 
of  land  adjacent  to  its  right  of  way.  The 
company  purposes  removing  the  present  tracks 
from  Walnut  street.  The  new  depot  will  be 
built  on  a  site  west  of  Walnut  street.  The 
site  was  bought  several  years  ago.  The 
tracks  through  the  city  will  be  elevated.  Em- 
bankments will  be  erected  on  the  railroad's 
property  and  the  streets  will  be  crossed  by 
bridges  of  ornamental  design.  It  is  said  it 
will  require  18  months  to  make  the  improve- 
ments. In  order  that  the  Cumberland  Valley 
may  build  its  high  line  it  is  claimed  it  will  be 
necessary  to  raise  its  tracks  at  North  Cross- 
ing, where  the  Western  Maryland  Ry.  inter- 
sects, but  if  this  is  done,  the  company  claims, 
the  building  of  the  high  line  will  be  irnprac- 
tical.  The  solution,  it  is  said,  will  be  in  the 
Western  Marvdand's  lowering  its  tracks  at 
North  crossing  10  ft.,  a  plan  which  the  West- 
ern Maryland  is   said  to  oppose. 

Michigan. 

Chicago  parties  have  made  a  proposition  to 
the  Board  of  Trade  of  Walkerville,  Mich.,  of- 
fering to  complete  the  electric  line  from 
Pentwater  to  Walkerville  by  April  1,  1912, 
providing  a  bonus  of  $50,000  was  subscribed 
by  people  along  the  line  and  at  the  terminals. 

The  proposed  betterment  work  of  the  Pere 
Marquette  Ry.,  mentioned  in  our  last,  issue  is 
believed  to  include  the  following :  double- 
tracking  75  miles  of  the  road  between  Chicago 
and  Grand  Rapids,  and  three  divisions,  be- 
tween Grand  Rapids  and  Holland,  Fennville 
and  New  Buffalo  and  Grand  Junction  and 
Porter. 

Minnesota. 

Special  Council  Committee  of  the  City  of 
Minneapolis  has  recommended  the  following 
extensions  of  the  local  street  railway  system : 
Johnson  St.  NE  to  29th  Ave. ;  southern  end 
of  route  to  be  decided  later :  length  about  two 
miles.  Bloomington  Ave.  extension  to  37th 
St.  to  28th  Ave.  to  50th  St.,  and  thence  to 
Minnehaha  Falls,  length  about  three  miles. 
Grand  St.  NE,  from  25th  Ave.  to  37th  Ave., 
length  about  one  mile.  Bryant  Ave.  S  exten- 
sion of  Monroe-Bryant  line  to  50th  St.  and 
thence  to  Penn  Ave.,  length  one  mile. 

The  Canadian  Northern  Ry.  is  said  to  be 
considering  building  a  line  into  the  Vermillion 
iron  range.  Engineers  have  been  in  the  field 
running  lines  from  Cook  on  the  Rainy  Lake 
division  to  Pine  Island  and  east.  The  com- 
pany's agents  have  also  been  getting  data  con- 
cerning the  range,  with  reference  to  prospect- 
ive tonnage.  This  data  embraces  the  pros- 
pective product  of  new  mines.  It  is  probable 
that  the  new  line  will  continue  north  and  east 
to  connect  with  the  old  Port  Arthur,  Duluth 
and  Western  road,  which  is  owned  by  the 
Canadian  Northern,  and  which  runs  south- 
west from  Port  .Arthur  to  near  the  Minnesota 
line. 

The  Minneapolis  &  St.  Louis  R.  R.  has  re- 
cently sold  $2,100,000  6  per  cent,  one-year,  co- 
lateral  notes. 


Duluth  and  the  Ranges. 

1!Y    I'KTER   E.    MEAGlllK. 

®.'\.  S.  McDonald,  General  Manager  for  the 
Zenith  Dredge  Co.,  of  Duluth,  who  has  some 
very  nice  dredging  contracts  for  the  coming 
season,  left  for  a  business  trip  to  New  York. 
One  of  the  recent  contracts  they  received  was 
for  tlie  Lake  Superior  &  Ishpeming  Railway 
Co.,  at  Marquette.  This  contract  amounts  to 
about  $1.50,000. 

Mr.  E.  Crane,  of  the  Western  Wheeled 
Scraper  Co.,  was  here  on  a  visit  and  left  for 
the  West.  He  stated  that  their  company  was 
expecting  a  very  good  year,  and  were  run- 
ning their  plant   to   full  capacity. 

Bavnett  &  Record  Co.,  Duluth,  Minn.,  large 
dock  and  concrete  contractors,  arc  getting  their 
outfit  in  shape  for  the  coming  season.  They 
already  have  several  nice  contracts,  and  are 
busily  engaged  on  two  of  them  at  the  present 
time.  They  look  forward  to  a  very  success- 
ful season. 

Frank  A.  Watkins,  Secretary  of  the  S.  G. 
Taylor  Chain  Company  of  Chicago,  111.,  paid 
us  a  visit  a  few  days  ago,  and  stated  that' their 
business  was  very  encouraging,  and,  as  far  as 
he  could  see,  the  coming  year  ought  to  be  a 
good  one. 

C.  H.  Overlin,  traveling  salesman  for  the 
J.  I.  Case  Co.,  spent  a  couple  of  days  witli 
us  here  recently. 

Patrick  McDonnell,  the  Duluth  contractor, 
left  for  a  trip  to  Florida  and  from  there  was 
going  to  the  Panama  Canal.  The  stories  that 
lie  will  tell  about  the  Canal  will  certainly  be 
immense,  but  most  of  his  friends  will  ask  him 
to  have  them  sworn  to  before  a  notary. 

J.  P.  Bains.  Superintendent  for  Drake  & 
Stratton  Co.,  in  their  stripping  operations  on 
the  Iron  Range,  spent  a  couple  of  days  with 
us  here  recently.  They  have  ten  steam  shov- 
els, are  busy  overhauling  them  at  the  pres- 
ent time,  and  expect  to  start  work  about  .\pril 
15.  I  believe  that  Bains  will  remember  his 
trip  to  Duluth  for  some  time.  The  reason— 
(Oh,  very  well,  we  will  not  talk  about  that). 

G.  A.  Nordeen,  team  contractor,  was  a  caller 
at  this  office  this  week.  He  has  a  wheeler  out- 
fit, and  is  in  the  market   for  some  work. 

Mr.  R.  C.  Young,  of  Marquette,  Mich., 
Chief  Engineer  of  the  Lake  Superior  &  Ish- 
peming  Railway  Co.,  spent  a  couple  of  days 
in  Duluth  recently.  His  company  is  com- 
templating  doing  quite  a  bit  of  work  the  com- 
ing season. 

C.  J.  A.  Morris  of  Morris  &  Shepard,  Gen- 
eral Contractors,  St.  Paul,  Minn.,  spent  a 
couple  of  days  here  this  week.  When  asked 
about  their  contracts  for  the  coming  season. 
Mr.  Morris  stated  at  the  present  time  he  did 
not  have  any  information  to  give  out. 

.Andrew  Perrin  of  Carl  Hall  &  Co.,  Contrac- 
tors, was  a  caller  this  week.  He  just  re- 
turned from  a  week's  trip  to  Kansas  City  and 
Chicago.  They  are  not  engaged  in  any  work 
at  the  present  time. 

P.  G.  Pastoret,  of  the  Pastoret-Lawrence 
Co..  general  contractors,  was  a  caller  this 
week.  He  had  just  returned  from  ten  days' 
trip,  bidding  on  contracts.  He  was  not  suc- 
cessful in  landing  any  of  them.  Judging 
from  the  prices  that  the  work  went  at,  I  pre- 
sume he  did  not  want  them  very  bad. 

A.  B.  Nelson,  team  contractor,  was  a  caller 
at  this  office  this  week.  He  has  a  Fresno  out- 
fit and  is  in  the  market  for  some  work. 

There  are  quite  a  few  rumors  in  the  air  up 
here  regarding  extensive  railroad  work  to  be 
started  very  shortly,  but,  at  the  time  of  writ- 
ing this  letter,  I  do  not  know  if  there  is  any- 
thing to  tltese  stories  or  not.  Personally,  I 
believe  there  is  going  to  be  quite  a  bit  of  work 
in  this  section. 

Men  arc  quite  plentiful  at  the  present  time, 
as  a  great  many  of  the  lumber  camps  are 
breaking  up.  They  are  all  looking  for  rail- 
road work,  but  we  have  not  got  any  for  them 
just  now. 

Contractors  and  others  when  in  ihis  vicin- 
ity, are  cordially  invited  to  make  the  Equip- 
ment and  Employment  Offices  of  Peter  E. 
Meagher.  409  West  Michigan  St.,  their  head- 
quarters while  here. 

®  indicates  a  contract 


4*  indicates  work  now  open  for  bids. 


Missouri. 

A  plan  is  under  consideration  for  extending 
the  Saline  Valley  line  from  its  present  termi- 
nus at  Coffman,  Ste.  Genevieve  county,  into 
Farmington,  a  distance  of  12  miles.  It  is  pro- 
posed that  the  people  of  Farmington  and 
of  the  section  through  which  the  road  passes 
shall  secure  the  right  of  way  and  turn  it  over 
to  the  railroad.  The  route  of  the  road  is 
along  the  roadbed  of  the  old  Cole  road,  which 
was  built  about  1870.  Practically  the  whole 
of  this  roadbed  was  graded  in  1870  and  made 
ready  for  the  ties,  with  the  exception  of  a 
very  few  cuts.  Giboney  Houck,  Cape  Girar- 
deau, Mo.,  is  interested. 

J.  B.  Quigley,  Mansfield,  Mo.,  Chief  Engi- 
neer, the  Kansas  City,  Ozarks  &  Southern  Ry. 
(electric)  has  been  making  a  trip  through 
Taney  county,  with  a  view  it  is  said  of  secur- 
ing a  suitable  route  for  an  extension  to  For- 
syth and  Hollister.  An  extension  of  the  .Ava 
line  would  give  almost  a  straight  line  be- 
tween Mansfield  and  Hollister,  touching 
Brown  Branch,  Bradleyville,  Kisee's  Mills, 
Forsyth  and  Kirbyville.  It  would  follow 
Beaver  icreek  and  cover  approximately  35 
miles  of  territory. 

The  sale  of  the  St.  Louis,  Oklahoma  & 
Southern  R.  R.  has  been  approved  and  the 
company  will  be  reorganized  and  the  road 
completed.  E.  A.  Peters  of  St.  Louis,  and 
Masterson  Peyton,  trustees  for  the  bondhold- 
ers bought  in  the  road.  This  is  the  railroad 
being  built  from  Southwest  City,  Mo.,  to  Tah- 
Icquah,  Muskogee  and  Honey  Grove,  Tex. 
The  road  had  been  graded  to  Tahlequah  and 
part  of  the  ties  laid  when  the  panic  of  1907 
caused  the  work  to  be  stopped.  The  bond- 
holders have  agreed  to  let  the  reorganized 
company  complete  the  road.  The  northern 
terminus  will  be  Joplin,  Mo.  Following  are 
the  directors  of  the  new  company :  J.  B.  Mc- 
Donald, New  York:  C.  E.  Thomas,  St.  Louis: 
Silas   Cook,   East   St.   Louis;   John   D.  Walls, 

E.  .A.  Peters,  St.  Louis;  .A.  D.  Marshall,  Do- 
ver,   Del. 

A  project  is  under  consideration  for  the 
construction  of  an  electric  railway  from  Wil- 
liamstown  to  Gorin.  The  promoters  are  con- 
sidering the  possibility  of  using  an  old  grade 
which  runs  a  short  distance  from  Gorin.  Hen- 
ry Weber,  Gorin,  Mo.,  is  reported  to  be  in- 
terested. 

The  Chicago.  Milwaukee  &  St.  Paul  Ry.,  C. 

F.  Loweth,  Chief  Engineer,  Chicago,  III,  is 
to  increase  the  capacity  of  its  grain  elevator 
at  Cobing,  a  suburb  of  Kansas  City,  from 
1,250,000  to  1,700,000  bushels.  It  is  stated  that 
fourteen  additional  cement  tanks  will  be  ne- 
cessary to  make  the  desired  increase.  The 
work  will  be  completed  by  July   1. 

Kansas  City,  Mo.,  and  Vicinity. 

(regular  correspondence.) 

®W.  .A.  Ross  of  Kansas  City,  Kan.,  has 
secured  about  20,000  yds.  of  street  work  in 
that  city.  This  is  in  addition  to  the  work 
mentioned  in  the  last  issue  of  the  paper.  He 
will  put  a  machine  outfit  on  this  just  as  soon 
as  possible  and  hurry  it  through  to  comple- 
tion. 

Horace  S.  Clark.  Kansas  City,  representa- 
tive of  the  Macomber  &  Whyte  Rope  Co.,  has 
returned  from  an  extensive  trip  through  the 
South.  He  reports  the  conditions  to  be  good 
with  the  contractors  throughout  his  territory. 
While  many  of  them  are  now  idle,  yet  the 
prospects  are  that  contracts  will  soon  be  let 
to  take  care  of  practically  every  outfit  in  that 
section.  Many  drainage  projects  are  planned 
besides    levees   and    railroad   betterment. 

J.  J.  McCaughry  of  Chicago  was  a  Kansas 
City  visitor  this  week.  The  supposition  is 
that  "Big  Jack,"  as  he  is  familiarly  known,  is 
interested  in  the  profiles  of  the  Kansas  City 
Southern  work,  which  will  be  open  for  bids 
on  the   15th  inst. 

W.  A.  Ross  of  Kansas  City,  Kan.,  secured 
an  additional  20,000  yds.  of  work  this  week. 
This  contract  is  street  grading  and  is  mostly 
earth. 

It  is  reported  here  that  there  will  be  a 
clraina.ge     contract     let     at     Paragould,     Ark., 

let  recently. 
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in  the  near  future  involving  about  three  niil- 
Hon  yards.  For  detailed  information  the 
County  Clerk,  Paragould,  Ark.,  can  be  ad- 
dressed. 

There  was  some  lively  bidding  at  the  city 
hall  the  other  day,  when  a  number  of  street 
jobs  were  let.  As  a  rule  the  prices  were 
low.  James  Dowd  &  Son  were  the  success- 
ful bidders  on  the  largest  portion  of  the 
work.  Dowd  &  Son  is  a  Kansas  City  firm. 
Their  address  is  51st  and   Holmes  Sts. 

The  letting  of  the  Kansas  City  Southern 
work  here  on  the  15th  inst.  is  attracting  wide 
attention,  and  it  is  presumed  that  a  number 
of  bids  will  be  submitted.  There  will  be 
about  1.500,000  yds.  in  the  contract — mostly  a 
shovel  proposition.  In  our  next  letter  we 
hope  to  be  able  to  advise  who  the  successful 
bidder   is. 

Mr.  Nicholas  of  the  Lorimer  &  Gallagher 
firm.  Rookery  Bldg.,  Chicago,  was  in  Kansas 
City  this  week. 

®A  contract  for  rebuilding  the  Kaw  River 
Bridge  has  just  been  let  by  the  U.  P.  railroad 
t.  the  Foundation  Co.  of  New  York.  This 
was  made  necessary  to  conform  with  the 
plans  of  the  Kaw  Valley  Drainage  Board 
and  the  U.^  S.  Engineers,  It  is  said  that 
the  bridge  improvements,  together  with  the 
raising  of  the  railroad  yards  on  both  sides  of 
the  river,  will  cost  more  than  half  a  million 
dollars.  The  bridge,  which  was  built  after 
the  flood  of  IPO.3.  is  to  be  rebuilt  under  the 
new  plans.  Each  one  of  the  piers  are  on  one 
hundred  and  ei,ghty  piles,  driven  into  the  bed 
of  the  river.  The  spans  of  the  present  bridge 
are  to  be  used  if  available  and  a  new  span 
180  eet  long  is  to  be  inserted,  so  the  bridge 
will  cover  the   734-foot  channel. 

J.  C.  Nichols  has  returned  from  an  ex- 
tended trip  to  California.  Mr.  Nichols  will, 
it  is  said,  let  some  extensive  grading  con- 
tracts in  the  Country  Club  district  of  Kan- 
sas  City  return   with  considerable  intrust. 

We  note  that  C.  H.  Sharp,  the  well  known 
contractor,  has  just  purchased  an  elegant 
home  in  Los  Angeles,  Cal.  It  is  stated  that 
the  purchase  price  was  $100,000.  Mr.  Sharp 
has  been  in  California  for  about  six  weeks  on 
In's  present  trip.  We  sincerely  trust  the 
move  on  his  part  does  not  mean  that  he  will 
take  up  his  permanent  residence  in  Califor- 
nia. 

®T.  L.  Campbell  of  Topeka,  Kan.,  has  se- 
cured 20n.n00  yards  of  C.  R.  I.  &  P.  work  in 
Kansas.  The  work  is  widening  embankment 
and  is  all  short  haul.  Wheelers  and  slips 
only  can  be  used  to  advantage  on  this.  Mr. 
Campbell  can  be  addressed  Care  of  Citizens' 
State  Bank  Bldg.,  North  Topeka,  Kansas, 
and  he  would  be  glad  to  hear  from  small 
wheeler  and  slip  outfits.  There  will  be  free 
transportation  on  the  C,  R.  I.  &  P.  R.  R. 
for  outfits  and  men. 

St.  Louis  Items. 

BY    A.    B.    KOF.MG. 

®Bob  Leonard  of  Memphis.  Tenn..  got  in  on 
about  10  miles  of  levee  and  concrete  work 
on  the  Brazos  river  in  Washington  county, 
Texas.  Work  is  to  be  completed  by  Jan.  1. 
1912,  He  has  sub-let  about  half  of  this  and 
will  finish  the  other  half  himself. 

®The  contract  for  buildin.g  an  addition  to 
the  Horace  Mann  School  was  awarded  to  the 
Hiram  Lloyd  Building  &  Construction  Co., 
its  bid  of  $75,800  being  the  lowest  of  those 
submitted.  The  addition  will  consist  of  eight 
class  rooms,  a  kindergarten  and  a  gymnasium 
in  the  basement,  the  heating  contract  will  be 
awarded  to  the  Modern  Heating  Co..  at  $17,- 
fi59.  and  the  plumbing  to  Edward  C.  E.  Reisel 
at  $9,529. 

Cairo  will  make  an  effort  to  annul  the  fran- 
chise issued  to  the  Cairo  &  Thebes  R.  R,, 
which  is  now  transferred  to  the  Iron  Moun- 
tain R.  R.  An  ordinance  was  introduced  at 
the  council  meeting  for  the  annulment  of  the 
franchise  which  carried  with  it  valuable  priv- 
ileges to  the  Cairo  &  Thebes  road. 

A.  B.  Koenig  returned  from  a  ten 
days'  trip  through  the  southwest.  The 
labor  market  in  this  part  of  the  country  does 
not   look   very   encouraging   for   the   railroads 


and  contractors  during  the  coming  year, 
for  the  insurrection  in  .Mexico  will  not  allow 
the  usual  number  of  Mexican  laborers  to 
come  into  the  United  States  this  spring  and 
summer,  who  in  former  years  were  in  the 
habit  of  spending  the  winters  in  Mexico  and 
the  summer  months  in  the  United  States  on 
railroad    work, 

J.  W.  Skinner  has  linished  his  bridge  work 
at  Mt.  Carmel,  111.,  and  expects  to  finish  his 
work  on  the  Iron  .Alountain  R.  R.  at  Beebe. 
Ark.,  this  month.  Skinner  is  in  the  market 
for  some  more  concrete,  bridge  or  trestle 
work. 

L.  J.  Smith  and  L.  .\.  Nutter  of  the  L.  J, 
Smith  Construction  Co,,  spent  two  days  in 
town   last  week  on   business. 

Scott  Mitchell,  vice  president  of  the  L.  J. 
Smith  Co.,  am  Commerce  Bldg.,  Kansas 
City,  Mo.,  informs  us  that  he  will  be  ready 
to  sub-let  a  part  of  the  grading  on  their  new 
St  Louis  &  Kansas  City  Electric  Line  work 
about  the  16th  or  17th  of  March.  He  ex- 
pects to  start  about  20  machine  outfits  and 
six  steam  shovels  before  the  end  of  this 
month.  Work  will  begin  at  Higginsville. 
Marshall  and  Columbia,  Mo.  He  is  not  quite 
ready  to  sub-let  any  of  the  rock  work,  but 
will  be  shortly.  ^  A  party  of  Paris  bankers 
are  financing  this  road  and  the  bonds  have 
all  been  placed. 

With  the  end  in  view  of  having  at  least 
one  thoroughfare  in  the  city  running  from 
Lansdowne  to  Alta  Sita.  the  extreme  north- 
ern and  southern  boundaries,  the  Missouri 
Avenue  Improvement  Association  of  East  St, 
Louis  last  week  unanimously  adopted  a  reso- 
l-.'ion  asking  the  Board  of  Local  Improve- 
ments to  improve  Twenty-sixth  St.  from 
State  St.  to  the  southern  city  limits.  Twenty- 
si.xth  St.  already  is  improved  from  State  St. 
north  to  Lansdowne,  and  the  Missouri  Ave. 
business  men  want  to  join  that  street  to 
Twenty-sixth  at  State  St.,  as  there  is  only  a 
slight  difference  at  that  point,  and  in  that 
way  make  a  straight  thoroughfare  from 
Lansdown  to  Alta  Sita.  Judge  William  P. 
Launtz.  president  of  the  association,  was  in- 
structed to  prepare  the  proper  petition  and 
have  it  signed  by  the  property  owners  and 
residents  and  presented  to  the  Board  of  Lo- 
cal Improvements  as  soon  as  possible.  In  an- 
other resolution,  which  also  was  adooted 
unanimously,  the  association  voted  to  petition 
the  Board  of  Local  Improvements  and  the 
City  Council  to  have  grade  crossings  estab- 
lished at  the  Relay  Station,  which  is  regarded 
as  the  most  dangerous  railroad  crossing  in 
the  city.  Although  this  proposition  has  been 
up  before  the  Commercial  Club  and  other 
organizations  several  times,  no  resolution  in 
connection  with  it  thus  far  has  been  adopted. 
Carl  J,  Vogel,  real  estate  dealer,  who  will 
build  a  new  hotel  on  Missouri  Ave.,  an- 
nounced he  will  be  ready  to  give  out  all 
plans  as  soon  as  operating  company  is  pro- 
vided. 

Cary  Bros,  have  started  on  their  levee  work 
near  Raddle.  III. 

L.  E.  Hamblet,  the  hustling  manager  of  the 
Petersen  &  Fell  Boarding  &  Commissary  Co., 
has  been  out  of  town  the  past  week  looking 
after  their  various  camps. 

Harry  Fell  of  the  Petersen  &  Fell  Board- 
ing &  Commissary  Co,,  who  has  been  under 
the  weather  for  some  time,  is  up  and  around 
again.  We  met  Fell  while  in  Kansas  City 
the  other  day.  Never  saw  him  looking  better 
in  our  lives,  and  no  one  around  ever  would 
believe  that  he  has  tu-cn  sifk  from  the  looks 
of  him  now. 

The  Kansas  City  Southern  is  going  to  let 
a  lot  of  work  on  the  15th  inst.  Kansas  City 
has  been  full  of  contractors  the  past  week, 
looking  over  this  work.  We  will  announce 
the  name  of  the  successful  bidder  in  the 
next  issue. 

George  C,  .Smith  is  busy  with  his  work  at 
Prairie  Du  Rocher,   III, 

Hugh  Burns,  whom  all  the  old  contractors 
in  this  part  of  the  <-ountry  will  well  remem- 
ber, died  in  San  Anlnnio.  Texas,  on  March 
11,  At  the  time  01  his  death  Burns  was  67 
years    of    age.     He     had    been     interested     in 


building  very  nearly  every  railroad  in  the 
state  of  Texas.  He  is  survived  by  a  widow 
and  six  children. 

The  warm  weather  during  the  past  week  in 
this  part  of  the  country  has  started  up  all 
of  the  outfits  who  have  been  waiting  for  the 
frost  to  get  out  of  the  ground.  No  frost 
left   anywhere  in  this  part   of   the   country. 

Sam  M,  Bush  writes  us  from  Crosuo,  Mo., 
that  his  outfit,  which  consists  of  40  teams,  it 
idle  at  that  point.  Sam  is  in  the  market  for 
any  kind  of  grading, 

Jessie  Nichols  got  in  on  a  nice  contract 
in  .'\rkansas,  opposite  Memphis,  Tenn. 

Carlson  &  Short  arc  making  rapid  progress 
with  their  concrete  work  on  the  D.  &  R.  G. 
R.  R.  at  Granerous.  Colo. 

McCabe  &  Steen  are  doing  fine  at  Graner- 
ous, Colo,,  on  the  D,  &  R,  G.  R.  R. 

Big  Jack  McCaughey  and  his  son  were  in 
Kansas  City  the  other  day  looking  over  the 
Kansas    City   Southern    work. 

Capt.  J,  A,  Ware  has  been  out  of  the  city 
the  past  week.  We  may  report  something 
new  about  him  in  the  next  issue. 

Wm,  O'Connor  left  here  for  Carrolton, 
Mo,,  where  he  is  finishing  a  piece  of  work  on 
the   Santa  Fe   R,   R. 

Cary  Bros.,  14  N.  Front  St.,  Memphis, 
Tenn.,  have  500,000  yds.  of  levee  work  skirt- 
ing the  east  bank  of  the  Mississippi  river 
from  Fountain  Bluff  to  Corey,  111,,  to  sub-let. 
.Average  height  of  bank  7  ft.,  berme  10  to  15 
ft,,  crown  5  ft,,  slope  3  to  1.  All  in  fields. 
Will   let   work   in   quantities   to   suit   outfits. 

H.  H,  Marsh  of  Engineering-Contracting 
was  with  us  a  day  last  week.  He  left  here 
for  the  west,  promising  us  another  call 
shortly, 

Montana. 

Surveys  have  been  made  and  right  of  way 
has  been  secured  for  the  proposed  electric 
railway  between  Alder  and  Virginia  City.  An 
eastern  trust  company  has  undertaken  to  place 
the  bonds,  and  if  it  is  successful  construction 
work  will  be  started  shortly  so  that  the  road 
can  be  placed  in  operation  by  fall.  Carl  Ell- 
ing.  Virginia  City.  Mont.,  president  of  the 
Virginia  City  Southern  Electric  R.  R,  Co,,  is 
reported  to  be  interested,  L,  H,  Leber  and 
R,  J,  Watson  are  the  promoters, 

Nebraska. 

The  Nebraska  Central  &  Western  Ry., 
Broken  Bow,  or  Arnold,  Neb,,  is  calling  for 
bids  on  690,000  cu.  yds.  of  earth  work  out  of 
Broken  Bow,  west  to  Arnold,  Gandy  and  Try- 
on  on  its  new  proposed  railroad.  It  is  stated 
that  grading  is  to  be  started  in  the  next  90 
days. 

1  he  Callaway  &  Western  R,  R,  Co.  has  been 
organized  by  residents  of  Callaway,  Nebr., 
and  proposes  to  build  a  railroad  west  through 
the  Loup  Valley,  thence  west  throtigh  Logan 
and  McPherson  counties. 

New  Mexico. 

The  Farmington.  .Albuquerque  &  Gulf  R.  R. 
Co.  has  been  organized  at  Farmington,  N. 
Mex..  and  proposes  to  construct  a  railroad 
from  Farmington  to  .Albuquerque,  Five  di- 
rectors were  elected  in  Farmington  and  four 
more  will  be  elected  by  the  .'\lbuquerque  Com- 
mercial club,  including  the  president  and  treas- 
urer of  the  company.  Work  on  a  preliminary 
survey  and  securing  rights  of  way  will  be 
started  soon. 

New  York. 

The  third  track  from  Rensselaer  to  Pitts- 
field  on  the  Boston  &  .Albany  R,  R,  was  com- 
pleted on  March  •"  and  placed  in  operation 
the  ne.xt  day.  This  track  has  been  in  the 
course  of  constructicui  for  two  years  and  the 
company  has  met  and  overcome  many  obsta- 
cles in  the  building  of  it.  This  track  will  be 
used  for  the  east  bound  freight  trains  and 
the  main  cast  bound  track  will  be  used  ex- 
clusively for  the  rc.gular  trains,  thus  avoiding 
_  the  delay  caused  by  the  freight  trains  being 
in   the  way. 

The  Board  of  Estimate,  of  New  York  city 
has  granted  a  franchise  to  the  Nassau  Elec- 
tric R.  R.  Co.  of  Brooklyn  to  construct  a 
line   along   Georgia    .Ave,,    Brooklyn,   between 


•!•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Liberty  ami  .\il;uuic  Ams.,  and  lo  connect  its 
lines  in  Atlantic  and  Flatlinsli  .Avcs,  by  a  loop 
line  tlirougb  Flatbush.  Fonrth  and  Atlantic 
Avcs.  A  franchise  was  also  Rranled  to  the 
Unioit  Railway  Co.  of  .\'ew  York,  to  run 
tracks  across  the  Madison  Ave.  bridge  from 
Madison  Ave.  and  East  I3(ith  St.  to  East 
138th  and  Exterior  Sts,.  the  Bronx. 

A  bill  is  now  before  the  State  Legislature 
having  for  its  purpose  the  development  of 
sections  of  the  state  which  now  have  no  steam 
or  street  surface  railroad  connections.  It 
provides  a  plan  for  the  giving  of  state  aid  for 
building  railroads  in  sections  where  they 
would  not  otherwise  be  constructed  on  account 
of  the  fact  that  it  would  be  unprofitable  for 
a  private  company  to  undertake  such  a  ven- 
ture. It  is  said  tliat  about  one-third  of  the 
!>33  towns  in  the  state  are  without  railroad 
transportation  facilities. 

North  Carolina. 

®The  Piedmont  &■  Nortliern  Traction  Co.. 
W.  S.  Lee.  Chief  Engineer.  Charlotte,  N.  C. 
is  reported  to  have  awarded  the  contract  for 
ilio  first  section  of  its  line  to  Stewart  &  Jones. 
Ualtimore,  Md.  This  section  c.Ktends  from 
tliarlotte  to  Kings  Mountain,  a  distance  of  3."i 
miles,  and  the  contract  calls  for  its  completion 
in  1-JO  working  days.  The  bid  was  $100,000. 
The  contract  for  the  third  link,  from  Green- 
wood to  Greenville.  S.  C,  a  distance  of  90 
miles,  is  to  be  let  shortly. 

The  Graham  County  R.  R.  Co.  has  com- 
pleted surveys  for  its  projected  13  mile  line 
from  Lupton  to  Robbinsville.  N.  C.  Duff 
Merrick.  Asheville,  N.  C.,  is  President,  and 
IX   R.  Burns.  .Asheville,  is  Chief   Engineer. 

The  Durham  &  Danville  Ry.  Co..  which  is 
lieing  promoted  by  capitalists  of  Durl'am,  N. 
C.  has  applied  for  a  charter  in  Virginia.  A 
charter  has  already  been  granted  the  railway 
liy  the  North  Carolina  legislature.  The  char- 
ter in  Virginia  is  to  allow  the  company  to  op- 
erate from  the  North  Carolina  border  to  Dan- 
ville. 

.Arrangements  are  being  made  for  securing 
a  charter  for  the  proposed  railroad  from 
Charlotte,  N.  C,  to  Norwood.  N.  C.  men- 
tioned in  our  Feb.  1  issue.  It  is  probable  that 
a  survey  will  be  started  shortly.  J.  F.  Shinn, 
secretary,  Norwood  Business  Club,  Norwood 
N.  C,  is  interested. 

Ohio. 

We  are.  advised  that  the  rumor  that  the 
Lake  Erie,  Alliance,  &  Wheeling  R.  R.  was  to 
be  extended  from  Piney  Fork  to  Martins 
Ferry  is  absolutely  unfounded. 

Contracts  have  been  awarded  for  the  Co- 
lumbus terminals  of  the  Ohio  Traction  com- 
pany to  subcontractors  and  the  supervision 
of  the  completion  of  the  contracts  has  been 
given  Harry  Maetzel  of  the  Columbus  firm 
of  architects.   Maetzel,  Tresselt  &   Bassett. 

The  Cleveland.  .Akron  &  Columbus  Ry..  R. 
C.  Harris,  Engineer  Maintenance  of  Way,  Ak- 
ron, has  placed  an  order  for  10.000  tons  of 
steel    rails. 

Advices  from  Fostoria  state  that  the  council 
of  the  recently  incorporated  village  of  Bur- 
goon  has  gr.-inted  a  franchise  to  The  Fostoria 


The  Cleveland  Heights  Keall.\  to..  C  leve 
land,  O.,  is  considering  the  construction  nf  a 
street  car  line  to  its  holdings  in  Cleveland 
Heights.  The  company  is  said  to  be  consid- 
ering using  either  storage  battery  cars  or  gas- 
oline cars. 

Grade  stakes  have  been  set  tor  the  new 
electric  line  from  Alliance  to  Ravena  for  the 
Stark  Electric  R.  R.  Co.,  of  .Alliance,  .^n<l  it 
is  planned  to  have  conslrnclion  work  started 
this  month. 

Oklahoma. 

The  .Ardmorc  Chamber  of  Commerce  has 
signed  the  contract  guaranteeing  the  required 
bonus  for  the  construction  of  the  .Ardmorc, 
Duncan  &  Lawton  railroad  into  the  city.  The 
shops  of  the  proposed  road  will  be  located 
on  a  tract  of  land  recently  donated.  J.  I.. 
Harmon,    Lawton,    is   the   promoter. 

The  Colorado,  Oklahoma  &  New  Orleans 
R.  R.  Co.  has  been  chartered  in  Phoenix.  .Ariz., 
with  a  capital  of  $.5.5,000,OO0  and  with  Okla 
homa  City  .'is  the  headquarters.  The  company 
proposes  to  build  a  line  1,700  miles  in  length 
from  Trinidad,  Colo.,  through  the  Texa.s  Pan 
handle,  Oklahoma,  Arkansas  and  Louisiana, 
to  New  Orleans.  The  incorporators,  all  of 
Oklahoma  Cifv,  are  W.  J.  Thompson,  W.  L. 
Peck,  S.  A.  Horton,  C.  F".  Woodward.  L.  T. 
Poole.  D.  J.  Grigsby  and  Eugene  .Scliarr. 

Promotion  work  is  reported  well  along  for 
the  proposed  railroad  from  Chattanooga  to 
Frederick,  Okla.  J.  L.  Mosby,  Frederick, 
Okla.,  is  reported  to  be  interested. 

.A  companv  has  been  organized  with  a  cap- 
ital stock  of  $200,000,  to  build  an  electric  in- 
terurban  line  itrom  Muskogee  to  Fort  Gibson, 
a  distance  of  ten  miles.  Ex-Governor  C.  N. 
Haskell.  Muskogee,  Okla.,  is  interested. 
Oregon. 

®The  Grant's  Pas.s  &  Rogue  River  R.  R., 
now  under  construction  as  noted  in  our  last 
issue,  has  awarded  a  contract  for  bridge 
work  to  the  Columbia  Bridge  Co,  Portland. 
Ore. 

The  Corvallis  &  Alsea  R.  R.  is  reported  to 
have  been  merged  with  the  Portland,  Eugene 
&  Eastern  and  it  is  said  will  be  extended 
from  Monroe  to  Eugene  and  be  electrified. 
The  Willamette  will  be  crossed  at  Corvalis 
and  the  line  be  continued  northward  to  Al- 
bany and  Salem. 

The  new  Hill  line  between  Clarke,  Wash., 
on  the  north  side  of  the  Columbia  river  and 
Madras,  Ore.,  a  little  more  than  100  miles  up 
the  Deschutes  valley,  was  opened  to  passen- 
ger and  freight  service  on  Alarch  1.  Tlie  new 
line  opens  up  a  fertile  and  hitherto  undevel- 
oped territory  comprising  .j. 000,000  acres  of 
government  land  that  will  be  made  immedi- 
ately accessible. 

Pennsylvania. 

®Skipp  &  Wickersham,  Pittsburg,  Pa.,  have 
been  awarded  the  contract  for  extending  the 
double  track  of  Pittsburg.  Harmony,  Butler 
&  New  Castle  Rv.  (electric)  a  distance  of 
3,700   ft. 

©Advices  from  .Allentown  state  that  E.  P. 
.Arbogast  has  been  awarded  the  contract  for 
the    extension    of    the    Stroudsburg    &    Water 


&  Fremont   Railway  Co.   for  the  use  of  such  ■     Gap  Ry.  from  Castle  Inn,  at  Delaware  Water 


streets  as  it  may  require  for  its  tracks.  The 
company  will  now  negotiate  with  the  Penn- 
sylvania Ry.  Co.  for  a  crossing  over  their 
tracks  in  the  village. 

The  Steubenville,  Wellsburg  &  Weirton  Ry. 
Co.  has  been  chartered  with  a  capital  stock  of 
$10,000.  the  incorporators  being  Frank  D.  Sin- 
clair, Nelson  D.  Miller,  .Albert  G.  Lee.  J.  G. 
Wheaton  and  Michael  Kane.  The  cotnpany 
proposes  the  building  of  an  extension  of  the 
present  traction  line  to  Steubenville,  from  the 
W'cst  Virginia  end  of  the  Steubenville  bridge 
to   Weirton. 

The  Cincinnati,  Hamilton  &  Dayton  R.  R. 
is  understood  to  have  plans  under  way  for  a 
considerable  amount  of  improvement  work- 
between  Dayton  and  Toledo.  This  is  thought 
to  include  a  large  amount  of  clnuble-tracknig 
and  the  construction  of  new  yards. 

The  directors  of  the  Pittsburg  &  Lake  Erie 
R.  R.  on  March  8,  adopted  a  resolution  au- 
thorizing the  issue  of  $^1.'.'I10.000  of  new  stock. 


Gap,  to  Portland,  Northampton  county.  This 
stretch,  five  miles  long,  will  be  the  last  link 
of  a  through  trolley  route  from  Phil.-idelphia 
to  Delaware  Water  Gap. 

©The  Emery  Contracting  Co.  of  New  Beth- 
lehem, Pa.,  have  taken  a  sub-contract  from 
the  Purcell  Construction  Co.  for  all  the  ma- 
sonry included  in  its  contract,  which  extends 
from  Tamaqua  to  Libbyville.  a  distance  of 
about  11  miles  on  the  line  of  the  Leliigh  & 
New  England  R.  R..  The  Emery  Co.  expects 
to  place  three  complete  plants  on  the  work 
and  have  already  started  operations. 

The  Northern  Electric  Street  Ry.  Co., 
Scranton,  has  purchased  the  controlling  inter- 
est in  the  Lake  Winola  Association.  The  Lake 
Winoli  P;irk  Co.  was  sold  outright  to  the 
railwav  companv.  The  total  consideration  is 
said  to  he  $30,000. 

It  is  reported  at  Punxsutawney  that  the 
New  'S'ork  Central  Lines  are  planning  to 
build  a  liranch  to  that  place.     It   is  known  that 


engineers  have  been  at  work  surveying  in  the 
vicinity  of  McGees  Mills  and  Rossiter  and 
the  report  has  the  branch  extending  from 
McCices  Mills  to  Punxsutawney  by  way  of 
Rossiter  and  coimecting  with  the  Franklin  & 
Clearfield   R.   R.   to  the  south. 

The  property  of  the  defunct  and  partially 
constructed  Pittsburg,  Bingbamton  &  Eastern 
R.  R.  has  been  sold  in  two  lots  for  $75,00(* 
at  Towanda.  The  first  lot,  comprising  the 
right  of  way  in  Clinton  and  Clearfield  coun- 
ties, was  sold  for  $25,000  to  J.  S.  Fisher  for 
the  Beech  Creek  Extension  Ry.  Co.,  a  sub- 
sidiary of  the  New  A'ork  Central.  The  sec- 
ond lot  was  sold  for  $."iO,000  to  John  P. 
Wright,  of  Boston,  for  the  bondholders*  com- 
mittee. This  lot  comprised  all  the  rolling 
stock  and  other  property  in  Susquehanna, 
Bradford,  Tioga,  Lycoming.  Clinton,  Center 
and  Clearfield  counties. 

The  Lock  Haven  &  Jersey  Shore  R.  R.  Co., 
recently  chartered,  has  applied  to  the  City 
Councils  of  Lock  Haven  and  Jersey  Shore 
for  a  franchise  in  these  places.  The  company 
proposes  to  build  an  electric  railway,  the  route 
to  follow  the  Susquehanna  River  to  its  ter- 
minus at  Jersey  Shore,  passing  through  Low- 
er Lockport,  Dunnstown,  Charlton,  Woolrich, 
Liberty  and  Avis.  The  right  of  w.ay  over  all 
this  territory  from  the  Lock  Haven  bridge  to 
the  borough  lines  are  Jersey  Shore  has  already 
been  secured  with  the  exception  of  Woodward 
township,  with  whose  supervisors  negotia- 
tions are  still  in  progress.  The  promoters  of 
the  line  also  propose  the  construction  of  a 
power  house  on  coal  land  on  the  'Scotac 
Mountain,  seven  miles  from  Lock  Haven.  Ar- 
chibald Hoagland,  Williamsport,  Pa.,  and  Lu- 
ther M.  Patterson,  Lock  Haven,  Pa.,  are  in- 
terested. 

It  is  believed  that  the  Baltimore  &  Ohio 
R.  R.  will,  within  a  few  weeks,  make  definite 
aimouncement  regarding  its  plans  for  a  new 
station  in  Pittsburg.  .An  appropriation  of 
something  like  $1,000,000  has  been  set  aside 
for  a  new  station  and  other  improvements, 
and  it  is  thought  that  if  the  city  makes  cer- 
tain concessions  work  may  be  undertaken  this 
year.  The  present  plan  of  the  railroad  is  said 
to  call  for  the  closing  up  of  Water  St.  be- 
tween Grant  and  Ross  Sts..  and  the  erection 
of  the  new  station  near  the  frfight  station. 

The  stockholders  of  the  Northwestern  Penn- 
sylvania Railways  Co.,  which  recently  pur- 
chased the  Meadville  &  Connecticut  Lake 
Traction  Co.,  the  Peoples  Incandscent  Light 
Co.,  the  Meadville  Traction  Co.,  and  Oakwood 
park,  near  Meadville,  held  a  meeting  in  Pitts- 
burg last  week  to  perfect  an  organization.  H. 
W.  Thornton,  superintendent  of  the  E.  &  .A. 
division  of  the  Pennsylvania  Railroad,  with 
headquarters  in  Newcastle,  was  elected  pres- 
ident. Thomas  D.  Rhodes,  vice  president  of 
the  New  York,  Westchester  &  Boston  R.  R.. 
was  made  vice  president.  Rhodes  also  is 
president  of  the  Brunswick  Terminal  &  Se- 
curities Co.  George  A.  Gaston  of  Cleveland. 
O.,  was  elected  a  director  and  general  coun- 
sel for  the  company.  Charles  Fahr.  president 
of  the  First  National  bank  of  Meadville.  was 
elected  treasurer.  F.  J.  Lindman  and  Wil- 
liam Good,  New  A^ork  bankers,  were  placed 
on  the  board.  Arrangements  have  been  made 
with  the  Pennsylvania  R.  R.  to  exchange  serv- 
ices at  Linesville.  Pa.,  the  present  western 
terminal  of  the  railway  system.  Freight  car- 
will  be  carried  to  Meadeville  over  the  trac 
tion  company's  tracks,  and  electric  cars  will 
discharge  passengers  in  the  railway  company's 
depot. 

The  Mahoning  &  Shcnango  Valley  Ry.  & 
Light  Co.,  New  Castle,  Pa.,  is  reported  to  be 
planning  the  expenditure  of  $500,000  this  year 
for  improvement  work.  These  improvements 
are  to  be  made  over  the  entire  system  from 
Leavittsburg  to  New  Castle  and  Youngstown, 
and  include  double  tracking  some  of  the  ex- 
isting lines. 

The  Northern  Central  Ry.  Co.  (Penn.syl- 
vania  Lines),  F.  Duane.  Division  Engineer. 
Baltimore,  Md.,  is  stated  to  have  completed 
plans  for  the  purchase  of  39  acres  of  land 
east  of  York  for  the  purpose  of  further  en- 
largement  of   its  local  yard. 


4*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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South  Carolina. 

The  Bcnnettsville  &  Cheraw  R.  R.,  H.  A. 
Page,  General  Manager.  Bcnnettsville,  S.  C, 
Jias  had  surveys  made  for  an  extension  from 
Brownsville  to  Sellers,  a  distance  ul  aoout  VI 
miles.  Cross  ties  for  the  extension  have  been 
secured  and  it  is  believed  that  it  will  be  com- 
plelod  by  this   fall. 

Tennessee. 

Tlie  Greenville  &  Nolashucky  R.  R.  Co.,  of 
Greenville,  Greene  county,  has  been  chartered 
with  a  capital  stock  of  $100,000  and  proposes 
to  build  a  railroad  from  a  point  on  the  South- 
ern railway,  two  miles  east  nf  Greeneville  to 
Walton,  Cocke  county.  The  incorporators 
are  John  Heilman,  Joseph  B.  Heilman,  E.  F. 
Layberger,  W.  W.  Laybergcr  and  John  G 
Reading. 

Surveys  have  been  completed  and  actual 
construction  started  at  Stack  House,  N.  C. 
on  a  projected  42-miIe  railroad  to  run  from 
that  place  to  Greeneville.  .'\nderson  Betts,  a 
lumberman  of  New  York,  is  said  to  be  financ- 
ing the  project.  The  new  road  is  said  to 
pass  through  virgin  forests  of  Madison  coun- 
ty and  after  crossing  the  Tennessee  line,  will 
traverse  a  section  said  to  be  rich  in  iron  ore 
and  zinc. 

The  Louisville  &  Nashville  R.  R.  is  reported 
to  be  preparing  to  build  a  cut  off  from  Madi- 
son station  to  Brentwood,  where  it  would 
rejoin  the  main  line,  crossing  the  Cumberland 
river  near  the  city  pumping  station.  From 
Brentwood  to  Decatur,  .Ma.,  an  additional 
track  will  be  laid,  providing  a  doul>le  track 
from  Madison  to  Decatur.  It  is  planned  to 
haul  through  freight  over  the  new  track 
from  Madison  to  Brentwood,  a  distance  of 
some  ten  miles,  obviating  the  necessity  of 
bringing  these  trains  through  the  Nashville 
terminals. 

Texas. 

The  Texas  Traction  Co..  Dallas,  Tex.,  will 
T)robably  have  work  started  early  next  month 
on  the  construction  of  a  line  in  Sherman 
to    the   VVest    Hill    cemetery. 

Roach  &  Stansell,  Memphis.  Tcnn..  who 
have  the  contract  for  constructing  the  grade 
of  that  part  of  the  Del  Rio  line  of  the  Kansas 
City,  Mexico  &•  Orient  betweeij  El  Dorado 
and  Sonora,  Tex.,  have  placed  100  teams  and 
a  large  force  of  men  at  work.  This  firm 
also  has  the  contract  to  grade  200  miles  of  the 
ni.iin  line  of  the  road  through  West  Texas. 
Tlie  Del  Rio  branch  starts  from  San  .-Xngelo 
and  will  run  almost  due  south  to  Del  Rio,  on 
the  Rio  Grande,  where  it  will  connect  with  the 
branch  line  of  the  National  Railways  of  Mex- 
ico to  be  built  from  Allende.  on  the  Mexican 
International  division  of  that  system.'  _  The 
completion  of  this  branch  line  of  the  Kansas 
City,  Mexico  and  Orient  during  the  present 
year  will  give  that  system  an  entrance  to  Mex- 
ico and  also  a  connection  with  the  transcon- 
tinental line  of  the  Southern  Pacific. 

The  Crystal  City  &  Uvalde  R.  R.  is  to  be 
<;xtcnded  from  Gardendale,  Tex.,  to  a  point 
about  3  miles  east  of  there.  .^  contract 
tn  that  effect  has  been  signed  by  J.  E.  Frank- 
lin, of  St.  Louis,  president  of  the  road,  with 
several  ranch  owners  through  whose  proper- 
lies  the  road  will  pass.  E.  Breaker,  Crystal 
t  itv,  Tex.,  is  Chief   Engineer 

Grading    work    has    been    resumed    on    the 

Tampico  R.   R 


on  2-")  miles  of  coiii|ii 
Bogaia.  Red  River  ■ 
operation  from  Pari^ 
ceeds  from  the  bond 
completing  the  line  t. 
will  make  a  total  of  ■' 


I'd  road  from  Paris  to 
unty.      The    line    is    in 

I.J  Bogata  and  the  pro- 
is  for  the  purpose  of 
Mount  Plea.sant,  whidi 

it  miles. 


Preliminary  survey.^  are  being  made  for  a 
proposed  new  "  north  and  south  railroad 
through  the  eastern  ii:iit  of  Texas.  The  road 
is  to  be  known  as  the  Houston  &  Red 
River  R.  R.  and  is  lieing  promoted  by  J.  H. 
Soery  of  New  York,  who  is  said  to  represent 
large  iron  and  steel  intcrestes  which  own  ex- 
tensive iron  ore  lanils  in  this  part  of  the 
state.  The  proposed  rnad  will  be  about  350 
miles  long,  and  will  run  from  Houston  to 
some  point  on  the  Red  River,  passing  through 
the  iron'  ore  fields.  It  is  stated  that  the 
project  is  independent  of  any  of  the  existing 
railroad  systems  in  Texas  and  that  it  has 
large  financial  backing.  One  of  its  chief  pur 
poses  is  to,  bring  about  the  development  of 
the  iron  ore  deposits  of  this  region  and  to  af- 
ford a  transportation  outlet  for  the  ore.  The 
erection  of  large  iron  and  steel  works  at 
Houston  is  said  to  be  a  part  of  the  general 
plans. 

Levy  &  Owens.  Rochellc,  Tex.,  have  been 
asking  for  bids  for  bridging,  cattle  guards 
and  culverts  on  28  miles  work  in  San  Saba 
and  McCulloch  counties,  Texas ;  work  to  be 
put  up  under  Gulf,  Colorado  and  Santa  Fe 
railroad  specifications.  The  work  is  to  begin 
bv   April   1,   1911. 

The  Commercial  Club  of  Clarksvdle  has  re- 
ceived a  proposition  for  the  construction  of  a 
new  independent  line  of  railway  from  .Xtoka 
through  Hugo  to  Clarksville.  Pledges  involv- 
ing right  of  way,  titles  and  bonus  funds  have 
been  made  bv  other  cities  and  towns  along 
the  route.  It  is  the  desire  of  the  promoters 
to  begin  construction  work  by  the  first  of 
June  on  the  southern  end  of  the  line.  It  is 
proposed  that  this  road  shall  connect  with 
another  line  to  be  built  by  the  same  company 
extending  from  a  point  beyond  Oklahoma  City 
to   Dallas,   through    Sherman. 

Location  survevs  for  the  Bryan  &  Brazo^ 
Valley  R.  R.  have  been  started.  The  line  will 
run  from  Brvan  into  the  Burleson  county 
Drainage  District  No.  1.  The  necessary  capi- 
tal to  construct  the  road  is  reported  to  have 
been  secured. 


to  a  iinint  f<  miles  west  to  tap  depusits  111  a 
part  "f  the  Castle  Gate  coal  field.  A.  M.  Hold- 
awa\.    Provn.    Utah,    is   the   prunioter. 

Vermont. 

The  Xew  York,  New  Haven  &  llartforil 
interests  have  purchased  the  Montpelier  & 
Wells  River  R.  R.  and  leased  lines.  The  Mont- 
pelier &  Wells  River  operates  from  Alont- 
pelier,  Vt..  and  has  about  4.^  miles  of  track. 
Virginia. 
The  Southern  Ry.'s  new  cut-o(T  around 
Lynchburg,  which  is  ten  miles  long,  and  cost 
$4,000,000,  was  opened  to  freight  traffic  March 
1.  Passenger  trains  will  use  the  new  line 
about  March  15. 

.^  companv  is  to  be  organized  witli  a  capital 
stock  of  $61)0.000  for  the  purpose  of  building 
a  railroad  from  Washington,  Rappahannock 
county,  Va.,  to  Culpepper  to  a  connection  with 
the  Southern  Ry.  This  line  will  be  30  miles 
long  and  it  is  also  proposed  to  build  a  short 
line  through  Madison  county.  Mrs.  A.  M. 
Moore,   Cleveland,  O..  is  the  promoter. 

It  is  expected  that  the  promoters  of  the 
proposed  new  railway  from  Norfolk  to  Wash- 
ington, D.  C,  will  shortly  make  a  definite 
announcement  as  to  their  plans.  The  company 
is  reported  to  have  secured  considerable  finan- 
cial backing.  The  plan  includes  the  construc- 
tion of  a  drawbridge  near  the  York  river 
near  its  mouth  and  the  use  of  the  rails  of  the 
Virginian  Rv.  from  Sewells  Point  for  an  en- 
trance to  Norfolk.  Richard  Armstrong, 
Hampton,  Va.,  is   one  of  the  promoters. 

The  Norfolk  Terminal  Ry.  Co.,  L.  E.  John- 
son, President.  Roanoke,  Va.,  will  hold  a 
meeting  March  20  to  take  steps  for  raising 
funds  for  the  erection  of  the  $2.00l).000  Union 
depot  in  Norfolk.  This  depot  is  to  be  occu- 
pied jointlv  bv  the  Norfolk  &  Western  Ry., 
the  Virginian  Rv.  and  the  Norfolk  Southern 
Ry.,  and  will  be'  erected  by  the  Norfolk  Ter- 
minal Railway  Co.,  as  a  holding  corporation. 
It  is  hoped  to  have  construction  work  started 
bv  Mav   1. 

Washington. 

A  construction  camp  has  been  established 
south  of  Sedro-Woolley,  Wash.,  and  work 
has  been  started  on  the  proposed  railway, 
south  of  the  Skagit  River,  which  is  to  extend 
from    what    is   known    as    the    Sam    Ncrdrum 


City    Council    of    Beaumont    is    considering       ^^^^^^  quarrv  on  the  Northern  Pacific  Ry.  right 
:.._    .,..    D .    wi,..f       ^j  ^^^^  thence  east  up  the  south  bank  of  the 


San  .Antonio,  Rio  Grande  & 
which  is  projected  to  run  from  San  Antonio 
to  Tampico.  Mexico.  The  grade  is  finished 
between  Jourdantown  and  Hindes,  25  miles, 
and  work  is  now  in  progress  on  that  part 
•  if  the  line  between  Jourdantown  and  San 
.\ntonio.  The  right  of  way  has  been  secured 
for  about  90  miles  from  San  Antonio,  and 
this  first  division  of  the  road  will  be  fin- 
ished during  the  present  year,  it  is  stated.  The 
proposed  road  will  .«trike  ihe  Rio  Grande  at 
some  point  above  Rio  Gr.uide  City.  J.  F. 
l-'.dwards  of  St.  Louis.  Mn..  is  the  promoter  of 
tlie   road. 

The  Paris  &  Mt.  Pleasant  R.  R.,  H.  P.  Mob- 
l>erlv.  Chief  Engineer,  Paris,  Tex.,  has  ap- 
'iliet'l  to  the  State  Railroad  Commission  for 
authority  to  register  $500.ii00  first  mortgage 
bonds,   also   for   certification   of  certain   stock, 

•j«  indicates  work  now  open  for  b 


a  francliise,  granting  the  Beaumont  Wharf 
&  Terminal  Co.  the  right  to  construct  and 
operate  a  track  from  .Austin  St.  on  Main  to 
Washington. 

J.  H.  Soery,  Houston,  and  associates,  who 
are  interested  in  the  promotion  of  a  railway 
from  Houston  to  Henderson,  via  Rusk,  to 
tap  the  ore  beds,  have  arranged  to  take  over 
the  roadbed  of  the  road  promoted  some  years 
ago  to  East  Texas,  securing  the  eight  miles 
of  graded  work  out  of  East  Houston.^ 

A  committee  of  the  Commercial  Club  of 
San  .Antonio  began  work  March  7  raising 
$250,000  to  complete  the  amount  of  $500,000 
required  for  building  a  railroad  to  Browns- 
ville. The  committee  expects  to  raise  the 
monev  by  April  1. 

Necessary  capital  is  reported  to  be  prac- 
tically assiired  for  the  extension  of  the  San 
Diego  interurban  line  to  Santa  Maria.  The 
new  road  will  parallel  the  Fordyce  branch  ot 
the  St.  Louis,  Brownsville  &  Mexico,  between 
it  and  the  river  and  in  all  probability  will  be 
extended  to  ^.lission.  K.  H.  Kern  of  St. 
Louis,  Mo.,  a  large  land  liolder  at  Santa  Maria 
and  at  Laferio.  is  interested. 
Utah. 


New 


Officials  of  the  Harnman  system  in 
York  city  have  received  es'iniates  for  5n  miles 
of  double  tracking  in  be  done  this  summer  on 
the  Ore.gon  Short  line  in  Utah  and  Idalio. 
The  work  is  expected  to  cost  $l.onii.onii  and 
wil'  come  out  of  ;'-e  $75.(i(M).l)ll0  that  it  has 
been  decided  to  spend  for  imprDvemcnts.  Wm. 
Ashton.  Salt  Lake  Ciiy,  Utah,  is  Chief  Engi- 
neer,  Oregon   Shore   Line   R.   R. 

The  Union  Coal  ' 'o.  has  been  organized  at 
Provo  Utah,  to  dvilop  coal  lands  in  Car- 
bon county.  The  '  vicct  includes  the  con- 
struction  of   a   rail:   .id    to    run    from    Helper 

®  indicates  a  contract  let  recently. 


Skagit,  a   distance  of  ten  miles. 

C.  D.  Moore  proposes  to  build  a  steam  rail- 
road from  the  North  Branch  R.  R.  to  White 
Salmon,  a  distance  of  iVa  miles.  He  is  re- 
ported to  have  secured  the  right  ot  way  and 
is  said  to  have  obtained  $50,000  to  finance 
the  line. 

West  Virginia. 

The  Hampshire  Southern  R.  R.,  W.  Trap- 
nell.  Chief  Engineer,  Romney,  W.  Va.,  now 
operating  38  miles  of  line,  is  to  build  an 
extension  of  about  30  miles  to  reach  a  nev: 
truck  farming  and  fruit  district  between  More- 
field  and  Petersburg.  W.  Va.  It  is  stated 
that  the  extension  will  be  built  by  railroad 
company  forces. 

It  looks  as  though  steps  would  be  taken 
soon  for  building  the  proposed  electric  rail- 
way from  Sistersvillc  to  Middlebourne.  A 
bill'  was  recently  passed  by  the  State  Legi.sla- 
ture  for  counties  to  extend  aid  in  the  con- 
■■truction  of  railroads,  and  it  is  probable  that 
the  two  districts  interested  in  the  above  road 
will  now  vote  $200,000  for  the  line.  If  this 
IS  done,  it  is  said,  that  Henry  W.  McCoy.  Sis- 
tcrsville.  will  guarantee  the  construction  of 
the  roail. 

Wisconsin. 


The  City  Council  of  Milwaukee  has  adopted 
the  ordina'nce  providing  for  a  $1,000,000  niort 
gage  certificate  issue  for  the  proposed  termi- 
nal station.  Two  resolutions  providing  for 
a  special  election  to  pass  upon  this  issue  and 
a  $50,i:(lO  bond  issue  to  take  care  of  the  pre- 
liminary expenses  were  also  adopted. 

It  is  probable  that  the  Milwaukee  Western 
Electric  Ry.  Co.,  Milwaukee,  will  start  work 
on    its    proposed    line    from    48th    St,    to    Fox 


36 


ENGINEERING-CON  IRACtlNG 


Vol.  XXXV.     No.  II. 


I^ke,  a  distance  of  96  miles,  early  this  sum- 
mer, regardless  of  the  hostile  attitude  of  the 
city  administration  to  granting  tin  rn.ul  a 
franchise. 

Wyoming. 

C.  I.  Manners,  Pueblo,  Colo.,  is  to  ship  his 
outfit  to  Laramie,  Wyo.,  where  he  has  a  grad- 
ing contract  on  the  Laramie,  Hahn's  Peak  & 
Pacific  R.  R.  extension. 

Canada. 

•J*Bids  will  be  received  until  noon,  March 
25,  by  .\.  L.  Heitberg,  Division  Engineer, 
Canadian  Pacific  Ry.,  Union  Station.  Toron- 
to, Ont.,  for  a  22-stall  engine  house,  with  ma- 
chine and  boiler  shops,  to  be  constructed  at 
London.  Ont.  Plans  and  specifications  can 
be  seen  in  the  Division  Engineer's  oflSce,  To- 
ronto, and  also  in  the  Resident  Engineer's 
office,  London,  Ont. 

•J«Bids  will  be  received  until  noon,  March 
22,  at  the  office  of  the  Division  Engineer, 
Canadian  Pacific  Ry.,  Calgary,  for  the  con- 
struction of  the  following  buildings:  C.  P.  R. 
Standard  No.  4  Section  House,  at :  Bowell, 
Langdon,  Magarg,  Cheneka.  Gap,  .Anthracite, 
Sawback,  Stephen,  Cathedral,  Airdric,  Wes- 
sex,  Innisfail.  Penhold,  Labuma,  Menaik,  Mile 
6.7  Wetaskiwin,  Subd,.  Stowe,  Lumbreck. 
Frank,  Coleman,  Galloway,  Eager,  Sandstone, 
Azure.  C.  P.  R.  Standard  No.  5  Station, 
Western  Lines,  at:  Tomkins,  Redcliff,  (with 
50-ft.  freight-shed),  Suffield,  Bow  Island, 
Burdett.  C.  P.  R.  Standard  No.  10  Station, 
at:  Gleichen,  Bassano,  Hosmer.  C.  P.  R. 
Standard  No.  1  Bunkhouse,  at :  Calgarv  and 
Red  Deer.  C.  P.  R.  Standard  Plan  "A"  Sta- 
tion, with  60-ft.  freight  shed,  at ;  Canmore 
and  Bittern  Lake.  Locomotive  Foreman's 
Cottage:  Red  Deer.  Six  stall  addition  to 
Standard  No.  2  Engine  House :  Red  Deer. 
Plans,  specifications  and  forms  of  tenders  can 
be  seen  at  the  office  of  the  Assistant  Chief 
Engineer,  Winnipeg;  Division  Engineer's 
Office.  Moose  Jaw,  Calgary  and  Vancouver ; 
Resident  Engineer's  Office,  Medicine  Hat 
and  Cranbrook. 

fefhe  Construction  Department  of  the  Cana- 
dian Pacific  Ry.,  at  Winnipeg,  on  March  7, 
awarded  contracts  for  grading,  concrete, 
culvert  and  bridging  on  new  branch 
lines  and  second  track  on  main  line 
for  344  miles  of  work  in  the  west 
as  follows:  To  Foley,  Welch  &  Stewart, 
St.  Paul,  Minn.,  two  lines  out  of  Swift  Cur- 
rent, 80  miles,  one  line  out  of  Moose  Jaw,  35 
miles,  one  line  east  from  Lacombe,  60  miles. 
To  W.  A.  Dutton,  three  branches  out  of  Wil- 
kie,  82  miles.  To  Janse,  Macdonald  &  Co., 
Calgary,  Alberta,  two  lines  in  British  Colum- 
bia, 54  miles.  To  J.  G.  Hargrave,  second  track 
from  Moose  Jaw  west,  23  miles,  east  from 
Moose  Jaw,  10  miles.  In  all,  the  Canadian 
Pacific  had  invited  tenders  on  the  building  of 
380  miles  of  new  grade,  and  for  the  construc- 
tion of  a  considerable  amount  of  second  track. 
The  engineers  of  the  company  completed  their 
consideration  of  most  of  the  tenders  on  March 
7,  but  there  were  several  to  which  further 
consideration  was  given.  Among  these  latter 
are  the  building  of  the  line  from  Estevan  to 
Forward,  35  miles,  the  line  from  Weyburn 
westward,  a  distance  of  20  miles  from  the 
present  terminus,  and  the  line  from  Carman- 
gay  to  Aldersyde,  in  the  southern  Alberta,  27 
miles.  It  is  believed  that  a  considerable  por- 
tion of  this  work  will  be  done  by  the  firm  of 
Janse,  Macdonald  &  Co. 

<SGrant  Smith  &  Co.,  Spokane,  Wash.,  have 
been  awarded  the  contract  for  constructing 
the  13-mile  line  of  the  Kootenay  &  .A.lberta  Ry., 


mentioned  in  our  Feb.  8  issue.  Kids  for  this 
work  were  received  Feb.  10  liv  1.,  H.  Mernam, 
Engineer,  Winnipeg,  but  the  coniracl  has  just 
been  awarded.  The  contract  calls  for  the  con- 
struction of  13  miles  of  its  line  from  Pincher 
Creek,  Alberta,  to  the  Western  Coal  &  Coke 
Co.  mines  on  Reaver  Creek.  This  short  piece 
of  line  is  estimated  to  cost  nearly  $30,00()  per 
mile.  It  averages  more  than  40,000  cu.  yds. 
per  mile  and  will  require  about  2.000,000"  ft. 
B.   M.  of  trestle  and  culvert  timber. 

®F.  W.  Downs  of  Winnipeg,  has  been 
awarded  a  contract  by  the  Caiiailian  Pacific 
Ry.  for  the  erection  of  a  number  of  railway 
stations  and  houses  for  section  men.  The 
new  buildings  will  be  located  at  various  points 
on  the  lines  of  tJie  company  between  Port  Ar- 
thur and  Broadview  on  the  main  line  and  the 
various  branches  radiating  from  this  city.  In 
former  years  the  railwav  company  constructed 
these  buildings  through  its  own  agency  by 
day  labor.  In  time  it  was  found  that  the  work 
coiild  be  done  for  the  corporation  in  a  more 
satisfactory  nianner  by  private  contractors  and 
since  that  time  the  contract  method  has  been 
adopted. 

Notice  has  been  given  in  Ottawa  that  the 
Hudson's  Bay,  Peace  River  &  Pacific  Railway 
Co.  will  change  its  first  announced  route  for 
the  construction  of  the  line  and  will  build  a 
branch  from  Winnipeg  easterly  and  northerly 
to  Fort  Churchill  up  the  east  shore  of  Lake 
Winnipeg. 

The  Canadian  Northern  Ry.  h?s  so  far  this 
year  placed  orders  for  90,000  tons  of  80  to  90- 
Ib.  steel  rails  for  delivery  this  year.  They  will 
cost  above  $3,000,000.  A  great  proportion  of  the 
rails  came  from  Sydney,  C.  B.  These  will  be 
laid  in  Ontario  and  the  prairie  provinces.  Last 
season  548  miles  of  steel  were  laid  in  Manito- 
ba, Alberta  and  Saskatchewan.  Grading  for 
520  miles  of  rails  more  in  those  provinces  has 
been  completed,  and  this  work  will  be  con- 
tinued   this    coming    summer. 

The  Quebec  &  Saguenay  Ry.  is  to  extend  its 
line  from  the  present  terminus  to  a  point  10 
miles  east  of  Murray  Bay,  a  distance  of  about 
65  miles.  Arthur  H.  N.  Bruce,  Ottawa,  Ont., 
was  recently  appointed  Chief  Engineer  of  this 
road. 

It  is  now  believed  that  the  Canadian  North- 
ern Ry.  Line  to  Ottawa  will  be  in  operation 
to  Belleville  inside  of  the  next  five  months. 
This  is  a  stretch  of  about  120  miles.  The  sec- 
tion between  Deseronto  and  Ottawa  is  con- 
sidered the  hardest  for  construction  on  the 
line. 

Phelan  &  Shirley,  Omaha,  Neb.,  are  mak- 
ing good  progress  with  their  contract  for 
constructing  the  branch  line  of  the  Grand 
Trunk  Pacific  south  of  Edson,  and  the  line 
will  probably  be  ready  by  next  fall.  The 
branch  will  require  two  tunnels  and  about  24 
bridges.  The  bridge  contracting  firm  of  Creel- 
man  &  Verge,  which  has  the  contract  for  all 
the  bridges  on  the  branch  line,  as  well  as  the 
big  Prairie  creek  and  Athabasca  river  bridge 
on  the  main  line,  has  gangs  at  present  work- 
ing on  the  concrete  of  the  big  Prairie  creek 
bridge,  65  miles  west  of  Edson  on  the  main 
line. 

Canadian  timber  contractors  have  been  very 
busy  the  past  winter  and  reports  indicate  that 
they  have  beaten  all  former  records  in  the 
quantity  of  ties,  timber,  poles,  posts,  cord  wood, 
pulp  and  logs,  which  have  been  cut.  From 
15,000  to  20,000  men  have  been  employed  at 
this  work  continuously,  and  over  $500,000  paid 
in  wages.  At  Fort  Frances  the  estimated  cut 
of    pulpwood    is    200,000    cords,     this     large 


amoiuit  being  due  to  bush  fires  which  swept 
througliout  the  Rainy  River  coimtry  last  fall." 
The  number  of  ties  cut  will  reach  nearly 
4.000.000  in  the  several  camps  located  along 
the  C.  N.  R.  and  C.  P.  R.  Telegraph  and 
telephone  poles  will  reach  nearly  250,000, 
while  the  logs  cut  for  lumber  companies  will 
reach    150,000,000   feet. 

The  Quebec  Legislature  has  granted  an  ex- 
tension of  franchise  for  42  years  to  the  Mon- 
treal Street  Ry.  and  has  passed  the  bill  author- 
izing the  company  to  amalgamate  all  lines  un- 
der it.s  jurisdiction  under  the  name  of  the 
Montreal  Tramways  Co.,  with  a  capital  of 
$20,000,000. 

The  Grand  Trunk  Ry.,  during  the  present 
season,  is  to  lay  lOO-lb.  steel  rails  on  its 
double-track  line  between  Niagara  Falls  and 
London,  Ont.,  in  place  of  the  80-lb.  rails  now 
in  the  track.  The  heavier  rails  were  put 
down  last  year  on  the  entire  Montreal-Toron- 
to line.  The  other  line  will  probably  be 
equipped  with  automatic  block  signals.  Ex- 
tensions are  planned  of  the  telephone  system 
for  train  dispatching,  250  or  300  miles  to  be 
added  between  Toronto  and  Sarnia,  and  so 
completing  the  service  in  the  northern  divi- 
sion. The  line  between  Montreal  and  To- 
ronto will  also  be  rock -ballasted. 

Application  has  been  made  to  the  Manitoba 
Government  for  a  charter  for  the  Bird's  Hill 
&  Springfield  railway.  The  men  who  are  ask- 
ing for  this  charter  are  farmers  of  the  muni- 
cipalities to  the  east  and  north  of  Winnipeg, 
who  are  not  satisfied  with  the  service  at  pres- 
ent being  given  by  the  steam  railways. 

The  Canadian  Pacific  Co..  acocrding  to  a 
statement  of  Thomas  G.  Shaughnessy,  its 
President,  contemplates  spending  about  $34,- 
000.000  the  coming  year  on  improvements  and 
extensions. 

The  Hamilton  Street  Ry.  Co.  has  agreed  to 
make  the  following  improvements  at  Hamil- 
ton, Ont..  this  year :  Relay  tracks  on  King 
St.  east  from  Sanford  Ave. :  renew  the  H.. 
G.  &  B.  tracks  on  Main  St. ;  repair  roadway 
on  Maple  Ave.,  and  improve  the  service  on  the 
Main  St.  branch  of  the  Radial  line.  No  de- 
cision has  been  agreed  upon  as  to  relaying 
the  Herkimer  St.  tracks  or  extension  of  the 
system. 

Construction  work  is  to  be  started  next 
month  on  the  Canadian  Pacific  e.xtensicn  from' 
Guelph  Junction  to  Hamilton.  J.  E.  Beattie 
is  Engineer  in  charge  and  will  have  his  office 
at  Guelph  Junction. 

Mexico. 

.Americans  interested  in  the  Oaxaca  Coal  & 
Iron  Co.,  Oaxaca,  Me.xico,  have  their  plans 
well  advanced  for  construction  of  an  exten- 
sive system  of  railways  in  southeastern  Mex- 
ico. The  company  owns  extensive  deposits 
of  high-grade  iron  ore  in  the  State  of  Oaxa- 
ca, and  in  the  same  region  there  has  been 
found  large  beds  of  coking  coal.  The  proposed 
railroad  is  intended  to  bring  the  iron  and  coal 
within  close  touch  of  each  other  in  order  to 
bring  about  the  development  of  these  re- 
sources. Involved  in  the  railroad  construc- 
tion scheme  for  the  state  of  Oaxaca  is  a  line 
to  run  down  the  Pacific  Coast  for  more  than 
300  miles,  connecting  the  port  of  Acapulco 
with  Salina  Cruz,  the  latter  place  being  the 
Pacific  deep-water  terminus  of  the  Tehuante- 
pec  National  Railroad.  The  system  of  rail- 
ways is  also  to  embrace  a  new  north  and 
south  line  that  will  extend  from  Puebla  to  a 
connection  with  the  Pacific  Coast  road,  pass- 
ing through  Oaxaca  and  traversing  the  RiO' 
Verde   Valley. 


ROADS,     STREETS    AND     PAVEMENTS 


Alabama. 

^•Bids  will  be  received  until  11  a.  m.,  April 
4,  by  Commissioners  of  Elmore  County,  We- 
tumpka,  Ala.,  for  grading  and  surfacing 
about  30  miles  of  sand-clay  road  to  be  built 
between  Elmore,  Wetumpka  and  Tallahassee, 


together  with  necessary  drain  pipe  and  con- 
crete culverts.  Bids  will  be  received  on 
yardage  and  mileage  basis.  Plans  profiles,  and 
quantities  on  file  at  courthouse,  Wetumpka, 
Ala.,  and  in  office  of  Solomon-Norcross  Co., 
engineers,  1622  Candler  Bldg.,  .Atlanta,  Ga. 
The   city   of    Decatur,   Ala.,    is   making   ar- 


rangements for  the  building  of  more  sidewalks- 
and  the  paving  of  more  streets.  An  ordinance 
has  been  passed  by  the  city  council  for  the 
building  of  sidewalks  on  Davis,  Cherry.  La- 
fayette and  Line  Sts.  Estimates  have  been' 
asked  for  by  the  city  council  on  macadamizing 
of   Ferry  St.,  with  tar,   asphalt  and  gravel. 


^  indicates  work  novy  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Arkansas. 

Efforts  are  being  made  by  residents  of 
Crittenden  county,  Ark.,  and  many  others  in- 
terested m  the  matter  to  have  a  modern  high- 
way constructed  from  Augusta,  Ark.,  to  Mem- 
phis, Tenn.,  a  distance  of  about  7U  miles.  _A 
bill  is  to  be  introduced  in  tlie  Arkansas  legis- 
lature making  necessan,'  provisions  for  the 
highway.  Marion  is  the  county  seat  of  Crit- 
tenden county. 

The  towns  of  Vinita  and  Grove,  Okla.,  have 
raised  $5,000  and  $1,500  respectively  to  build 
bridges  and  culverts  on  the  90  miles  of  road 
that  is  to  be  built  in  a  single  day  from  Vinita 
to  Monte  Ne,  Ark.,  by  the  farmers. 

California. 

^Bids  are  asked  until  Alarch  lil,  by  A.  M. 
Pence,  City  Clerk,  Covma.  Cal..  for  the  con- 
struction of  74,000  sq.  ft.  of  asphalt  concrete, 
140,250  sq.  ft.  oil  macadam,  I'il.L'-jO  ft.  of 
concrete  gutter,  and  2,700  lin.  ft.  of  cement 
curb. 

A  bill  has  been  passed  by  the  Assembly,  Sac- 
ramento, Cal.,  which  provides  for  the  carrying 
out  of  the  terms  of  the  highway  act  by  the 
department  of  state  engineering.  The  bill  pro- 
vides for  the  appointment  by  the  department 
of  an  expert  engineer,  whose  salary  may  not 
exceed  $10,000,  to  superintend  the  building  of 
the  new  $18,000,000  highway  system.  The 
road  eneineer  is  to  appoint  two  assistants,  one 
state  architect,  one  architectural  designer,  and 
as  many  draughtsmen  and  clerks  as  may  be 
needed. 

A  number  of  residents  of  Siskiyou  county, 
Yreka,  Cal.,  will  meet  with  the  board  of  super- 
visors to  devise  ways  and  means  of  raising 
■monev  to  properly  survey  and  plat  the  roads 
of  the  county  in  April.  The  supervisors  will 
be  asked  to  have  plans  and  estmiates  of  the 
cost  of  providing  good  roads  for  the  main 
thoroughfares  of  the  county  prepared. 

The  state  senate,  Sacramento,  Cal.,  has 
passed  a  bill  which  provides  for  the  appro- 
priation of  $2.5,000  for  a  boulevard  from  Mey- 
ers station,  in  El  Dorado  county,  to  Mc- 
Kinleys,  in  Placer  county.  The  road  provides 
a  link  in  the  chain  of  highways  along  the  Cali- 
fornia side  of  Lake  Tahoe  between  Emigrant 
Gap  and  the  Placerville  state   highway. 

The  state  senate  at  Sacramento,  Cal.,  has 
passed  a  number  of  bills  making  appropria- 
tions for  the  improvement  and  extensions  of 
mountain  roads.  Among  these  was  a  bd!  for 
^50,000  for  the  completion  of  a  state  high- 
way connecting  the  counties  of  Trinity,  Te- 
Tiama  and  Shasta  with  the  road  system  of 
Humboldt  countv.  Another  was  a  bill  appro- 
priating $25,000  for  the  construction  of  a  road 
from  Meyer's  station  in  El  Dorado  county  to 
McKinley's  in  Placer  county.  This  road  will 
be  along  the  border  of  Lake  Tahoe  on  the 
CaUfornia  side.  Still  another  bill  passed  calls 
■  for  an  appropriation  of  $30,000  to  provide  for 
the  construction  of  a  state  highway  from  Mari- 
posa through  Bear  Creek,  Missouri  Gulch  and 
Stockton  Creek  to  Yosemite  Valley  railroad  at 
Bear  Creek  station. 

The  county  supervisors  at  Oroville,  Cal., 
bave  ordered  the  construction  of  a  new  road 
•near  Swede's  Flat.  The  road  will  cut  off  a 
steep  hill  on  the  present  highway  and  reduce 
distance.  The  work  will  necessitate  the  re- 
moval of  a  bridge  at  an  estimated  cost  of  $350. 

Colorado. 

The  Plateau  Valley  Good  Roads  association 
bas  been  organized  at  Collbran,  Colo.,  with 
J.  E.  Harris  of  Mesa  as  president;  A.  A. 
Wood  of  Collbran,  treasurer;  and  F.  F.  Car- 
nahan  of  Plateau  City,  secretary.  The  asso- 
ciation will  build  a  pike  road  from  Collbran  to 
Palisade,  35  miles  and  intends  to  ask  the 
•countv  to  cal!  a  bond  issue  election.  The  cost 
is  estimated  at  $75,000  to  $l<to.000. 

I  District   of    Columbia. 

Subscriptions  are  now  lieing  taken  among 
•  Washington,  D.  C,  business  and  financial  men 
for  the  construction  of  five  miles  of  pike  from 
the  Chain  bridge  toward  Leesburg,  Va.  The 
Washington  &  Leesburg  Good  Roads'  asso- 
•ciation  is  interested. 


Florida. 

The  Polk  County  I'.ir.rd  of  Trade,  Bartow, 
Fla.,  is  working  up  a  i>ian  to  build  200  miles 
of  har<l  road. 

The  board  of  county  r,)mmissioners  at  Jack- 
sonville, Fla.,  have  rijocted  all  bids  for  the 
grading  of  a  portion  of  the  Mandarin  road  as 
being  too  high.  The  c(junty  engineer  has  been 
instructed  to  advertise  for  new  bids. 

Georgia. 

The  Solomon-Norci  o^.s  Co.,  Engineer,  At- 
lanta, Ga.,  is  advertisiiiH  for  contracts  for  30 
miles  of  roadway  and  roadway  structures,  for 
Elmore  County,  Elmore,  Ala.  This  work 
will  consist  of  grading,  building  sand  clay 
filler  roadways  and  concrete  and  rubble  cul- 
verts of  the  box  type.  Later  on  there  will  be 
additional  work  in  Elmore  county. 

Idaho. 

The  citizens  of  Moscow,  Ida.,  will  at  the  city 
election,  which  will  be  held  in  April,  vote  on  a 
proposition  to  pave  the  streets  of  the  city. 

Illinois. 

•J«Bids  will  be  received  until  11  a.  m.,  March 
21.  1911.  by  the  Board  of  Local  Improve- 
ments, City  of  Chicago,  Chas.  A.  V.  Standish 
Secretar}',  2d  floor  City  Hall,  for  constructing 
6  ft.  cinder  sidewalks  with  wood  curbing  on 
the  following  streets :  S.  E.  side  of  Archer 
Ave ;  both  sides  Belden  Ave. ;  N.  side  W.  59th 
St:  both  sides  S.  Homan  Ave;  both  sides  of 
Kingston  Ave. ;  both  sides  of  E.  102d  St.;  both 
sides  of  E.  106th  St.;  both  sides  S.  St.  Louis 
Ave. ;  N.  side  of  W.  38th  St. ;  both  sides  Cor- 
nelia Ave.;  S.  side  of  Roscoe  St.;  N.  side  of 
Belmont  Ave. ;  S.  side  of  Melrose  St. ;  E.  side 
of  N.  44th  Ave. ;  W.  sides  of  N.  44th  Ave. ; 
W.  side  of  N.  46th  Ave. ;  both  sides  of  N.  45th 
Ct. ;  E.  side  of  N.  46th  Ave.;  both  sides  of 
W.  37th  PI.;  S.  side  of  W.  112th  St.;  both 
sides  of  W.  113th  St.;  N.  side  of  W.  114th  St.; 
both  sides  of  Princeton  Ave. ;  both  sides  of 
Harvard  Ave.;  both  sides  of  E.  76th  St.;  N. 
£''de  of  E.  77th  St. ;  both  sides  of  Vincennes 
Ave.;  both  sides  of  Vernon  Ave. 

^Bids  will  be  received  by  the  Board  of 
Local  Improvements,  Chicago.  III.,  until  11  a. 
m.,  March  22,  1911,  Chas.  A.  V.  Standish,  Sec- 
retary, 2d  floor  City  Hall,  for  paving  the  fol- 
lowing streets  and  allevs:  Alleys  bounded  by 
Jackson  Blvd.,  S.  Leavitt  St.,  W.  Van  Buren 
St.  and  S.  Irving  Ave.,  15  ft.  roadway,  1,400 
lin.  ft.  wood  curb,  1,200  sq.  yds.  brick  pave- 
ment on  6  in.  Portland  cement,  concrete  foun- 
dation with  2  in.  sand  cushion;  allevs  bounded 
bv  W.  Adams  St.,  S.  Jefferson  St.,  W.  Jackson 
Blvd.,  S.  Des  Plaines  St.,  1,000  lin.  ft.  -wood 
curb,  900  sq.  yds.  granite  pavement  on  6  in. 
Portland  cement  concrete  foundation  with  2 
in.  sand  cushion,  1  new  catch  basin,  1  old  man- 
hole to  be  adjusted,  2  new  covers  with  cover 
lids,  10  lin.  ft.  9  in.  tile  pipe,  1  cast  iron  grat- 
ing; alley  bounded  by  W.  Division  St.,  Had- 
don  Ave.,  N.  Ashland  Ave.,  N.  Marshfield 
Ave.,  11  ft.  roadway,  625  lin.  ft.  concrete  curb, 
350  sq.  yds.  brick  pavement  on  6  in.  Portland 
cement  concrete  foundation  with  2  in.  sand 
cushion ;  allevs  bounded  by  W.  Congress  St., 
W.  Harrison'  St.,  ./Aberdeen  St.  and  S.  Center 
Ave.,  14  and  18  ft.  roadways,  1,400  lin.  ft. 
concrete  curb,  1,300  sq.  yds.  brick  pavement 
on  6  in.  Portland  cement  concrete  foundation 
with  2  in.  sand  cushion;  alley  bounded  bv  W. 
18th  St.,  W.  19th  St.,  S.  Sangamon  St.  and  S. 
Morgan  St.,  14  ft.  roadway,  700  lin.  ft.  con- 
crete curb,  200  cu.  yds.  earth  cutting.  600  sq. 
yds.  brick  pavement  on  6  in.  Portland  cenient 
concrete  foundation  with  2  in.  sand  cushion; 
alleys  bounded  bv  W.  Jnckson  Blvd.,  W.  Van 
Buren  St.,  S.  Irving  Aw.  and  S.  Oakley  Ave. 
(excepts.,  E.  &  W.  alley).  900  lin.  ft.  concrete 
curb,  700  sq.  yds.  brick  pavement  on  6  in.  Port- 
land cement  concrelr  foundation  with  2  in. 
sand  cushion;  alley  Iiumded  by  N.  Homan 
Ave..  N.  St.  Louis  .\v<.,  Fulton  St.  and  Wal- 
nut St.,  15  ft.  roadw.iv.  1,210  lin.  ft.  sandstone 
curb,  2-30  cu.  yds.  ca  ih  cutting  1,030  sq.  yds. 
brick  pavement  on  6  in.  Portland  cement  con- 
crete foundation  wii'i  ■-'  in.  sand  cushion; 
Bauwan  St.,  from  .^'  line  Elk  St.  to  S.  line 
Bl.ickhawk    St.,    35    ■       roadway,    624    lin.    ft. 


gravel  concrete  curb  and  gutter,  1,110  sq.  yds. 
asphalt  pavement  on  6  in.  Portland  cement 
concrete  foundation,  2  new  catch  basins  to  be 
built,  1  old  manhole  to  be  adjusted,  2  old 
catch  basins  to  be  adjusted,  1  new  cover  with 
iron  lid,  4  lin.  ft.  of  9  in.  tile  pipe,  1  cast  iron 
grating,  all  to  be  furnished  and  set ;  N.  Cali- 
fornia Ave.,  from  N.  line  of  W.  Chicago  Ave. 
to  the  S.  line  street  railway  in  Division  St., 
30-32  ft.  roadways,  820  lin.  ft.  of  old  curb  to 
be  reset,  4,390  lin.  ft.  sandstone  curb  (new),  60 
lin.  ft.  of  old  curb  wall  to  be  plastered,  9,780 
sq.  yds.  granite  block  pavement  on  6  in.  Port- 
land cement  concrete  foundation  with  2  in. 
sand  cushion,  6  new  catch  basins  to  be  built, 
2  old  manholes  to  be  adjusted,  27  old  catch 
basins  to  be  adjusted,  21  new  covers  with  iron 
lids,  20  lin.  ft.  9  in.  tile  pipe,  15  cast  iron  grat- 
ings, all  to  be  furnished  and  set ;  Costello  Ave, 
W"  line  of  Kimball  Ave.  to  E.  line  of  N. 
Lawndale  Ave.,  30  ft.  roadway,  3,740  lin.  ft. 
concrete  curb  and  gutter,  360  sq.  ft.  concrete 
sidewalk,  100  cu.  yds.  earth  cutting.  2.500  cu. 
yds.  rock  excavation,  5,930  sq.  yds.  asphalt 
pavement  on  6  in.  Portland  cement  concrete 
foundation,  10  new  catch  basins  to  be  built, 
15  old  manholes  to  be  adjusted.  8  old  catch 
basins  to  be  adjusted,  2  new  covers  with  iron 
lids,  10  lin.  ft.  9  in.  tile  pipe,  4  cast  iron  grat- 
ings, all  to  be  furnished  and  set;  W.  Congress 
St.,  W.  line  of  40th  Ave.  to  E.  line  45th  Ct., 
30  ft.  roadway,  4,000  lin.  ft.  granite  concrete 
curb  and  gutter,  200  sq.  ft.  concrete  sidewalk, 
600  sq.  yds.  Portland  cement  concrete  to  be 
removed.  11,400  sq.  yds.  asphalt  pavement  to 
be  resurfaced,  2  new  catch  basins  to  be  built, 
30  old  manholes  to  be  adjusted,  30  old  catch 
basins  to  be  readjusted,  iO  new  covers  with 
iron  lids,  50  lin.  ft.  9  in.  tile  pipe  and  10  cast 
iron  gratings  to  be  furnished  and  set ;  Cottage 
Grove  Ave.,  S.  line  street  railway  right  of  way 
to  S.  line  of  79th  St.,  29  ft.  roadway,  5,600  lin. 
ft.  granite  concrete  curb  and  gutter,  600  sq.  ft. 
concrete  sidewalk,  4,000  cu.  yds.  earth  cutting, 
9,540  sq.  yds.  brick  pavement  on  6  in.  Portland 
cement  concrete  foundation  with  2  in.  sand 
cushion,  1  new  catch  basin  to  be  built,  24  old 
manholes  to  be  adjusted,  26  old  catch  basins 
to  be  adjusted,  20  new  covers  with  iron  lids, 
400  lin.  ft.  9  in.  tile  pipe.  26  cast  iron  gratings, 
all  to  be  furnished  and  set ;  Drexel  Ave.,  S. 
line  E.  65th  St.  to  N.  line  E.  67th  St.,  2,420 
lin.  ft.  granite  concrete  curb  and  gutter,  100  sq. 
ft.  concrete  sidewalk,  3,090  sq.  yds.  asphalt 
pavement  on  6  in.  Portland  cement  concrete 
foundation,  4  new  catch  basins  to  be  built,  10 
old  manholes  to  be  adjusted,  10  old  catch 
basins  to  be  adjusted,  6  new  covers  with  iron 
lids.  100  lin.  ft.  9  in.  tile  pipe,  10  cast  iron 
^ratings  to  be  furnished  and  set ;  Ewing  Ave., 
S.  line  of  106th  St.  to  N.  curb  line  of  107th  St., 
26  ft.  roadway,  1,260  lin.  ft.  sandstone  curbing, 
3,000  cu.  yds.  earth  filling,  1,820  sq.  yds.  macad- 
am pavement,  1  new  catch  basin  to  be  built, 
1  old  manhole  to  be  adjusted,  6  old  catch 
basins  to  be  adjusted,  6  new  covers  with  iron 
lids,  60  lin.  ft.  9  in.  tile  pipe,  6  cast  iron  grat- 
ings, all  to  be  furnished  and  set ;  Fullerton 
Ave.,  S.  W.  line  of  Milwaukee  Ave.  to  E.  line 
of  Kedzie  Ave.  Blvd..  44  ft.  roadway,  2,880  lin. 
ft.  sandstone  curb,  580  lin.  ft.  old  curb  to  be 
reset,  8,630  sq.  yds.  creosoted  wood  block  pave- 
ment on  6  in.  Portland  cement  concrete  foun- 
dation with  1  in.  sand  cushion,  10  new  catch 
basins  to  be  built,  1  old  manhole  to  be  ad- 
justed, 13  old  catch  basins  to  be  adjusted,  2 
new  covers  with  iron  lids,  10  lin.  ft.  9  in.  tile 
pipe,  2  cast  iron  gratings,  all  to  be  furnished 
and  set;  Greenwood  Ave.,  S.  line  E.  61st  St. 
to  N".  line  E.  65th  St.,  4,980  granite  concrete 
combined  curb  and  gutter,  200  sq.  ft.  concrete 
sidewalk,  7,540  sq.  yds.  asphalt  pavement  on  6 
in.  Portland  cement  concrete  foundation,  1 
new  catch  basin  to  be  built,  21  old  manholes 
to  be  adjusted,  18  old  catch  basins  to  be  ad- 
justed, 30  new  covers  with  iron  lids,  320  lin. 
ft.  9  in.  tile  pipe,  14  cast  iron  gratings,  all  to 
be  furnished  and  set ;  Haddon  .\ve..  W.  line 
N.  Robcy  St.  to  E.  curb  line  N.  Leavitt  St., 
30  ft.  roadway,  2,610  lin,  ft.  granite  concrete 
curb  and  gutter.  6(1  sq.  ft.  concrete  sidewalk, 
3,970  sq.  yds.  asphalt  pavement  on  6  in.  Port- 
land cement  concrete  foundation,  4  new  catch 
basins  to  be  built,  9  old  manholes  to  be  adjust- 
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fd,  8  old  catch  basins  lo  be  adjiisli-d,  I'J  luw 
cover-i  with  iron  lids.  10  lin.  ft.  !>  in.  tile  pipe, 

8  cast  iron  gratings,  all  to  be  Inrnished  and 
set:  Indiana'. Xvc..  N.  line  ot  lll'lli  St.  to  N. 
line  of  E.  l-iOih  St..  30  ft.  roadway.  1,390  lin. 
ft.  sandstone  curb.  1.000  cu.  .vds.  earth  cutting, 
'J,420  sq.  yds.  macadam  pavement.  2  new  catch 
basins  to  be  bnilt,  5  old  manholes  lo  be  ad- 
justed. 8  old  catch  basins  to  be  adjusted.  4 
new  covers  with  iron  lids,  100  lin.  ft.  9  in.  tile 
pipe.  8  cast  iron  gratings,  all  to  be  furnished 
and  set  :  Jackson  .Ave.,  X.  line  K.  i).')th  St.  to  S. 
line  E.  tiTth  St.,  27  ft.  roadway,  2,120  lin.  ft. 
concrete  curb  and  gutter.  100  sq.  ft.  concrete 
sidewalk,  rt.tKW  sq.  yds.  asphalt  pavement  on  6 
ill.  Portland  cement  concrete  foundation,  1 
new  catch  basin  to  be  built,  10  old  manholes 
to  be  adjusted.  1(!  old  catch  basins  to  be  ad- 
justed. 0  new  covers  with  iron  lids.  100  lin.'  ft. 

9  in.  tile  pipe.  1(5  cast  iron  gratings,  to  he  fur- 
nished  and   set :    Lake  Ave..   S.   line   of   Oak- 
wood  Blvd.  to  X.  line  Hyde  Park  Blvd.,  38  ft. 
roadway,   Iti.tiOO  lin.    ft.  granite  concrete   curb 
and  gutter,   150  lin.   ft.  concrete  gutter,   1.000 
sq.  ft.  concrete  sidewalk,  34.410  sq.  yds.  creo- 
soted  wood  block  pavement,  20  new  catch  ba- 
sins to  be  built.  75  old  manholes  to  be  adjust- 
ed. 65  old  catcli  basins  to  he  adjusted,  20  new- 
covers  with  iron  lids.  600  lin.  ft.  9  in.  tile  pipe. 
20  cast  iron  gratings,  all  to  be  furnished  and 
set :  Lawiulale  .Ave..  X.  line  W.  Fullcrton  Ave. 
to  S.  line  of  George  St.,  roadway  30  ft.  less 
gutters.  6.460  lin.  ft.  concrete  curb  and  gutter, 
500   sq.    ft.   concrete   sidewalk,   2,9.50   cu.   yds. 
earth  cutting,  9,980  sq.  yds.  asphalt  pavement. 
16.  new  catch  basins  to  be  built,  25  old  man- 
holes to  be  adjusted,  16  old  catch  basins  to  be 
adjusted,  2  new  covers  with  iron  lids,  40  lin. 
ft.  9  in.  tile  pipe.  6  cast  iron  gratings,  all  to  be 
furnished    and    set :    X.    Lincoln    St.,    X.    line 
.-\rmitage  .Xve.  to   S.  VV.  line  of  C.  &  X.  W. 
right  of  way.  2,420  lin.   ft.  concrete  curb  and 
gutter,  150    lin.    ft.  concrete  gutter,  5,155  sq. 
yds.   asphalt   pavement   on   6  in.   Portland   ce- 
ment concrete  foundation,  4  new  catch  basins 
to  be  built,  9  old  manholes  to  be  adjusted,  10 
old  catch  basins  to  be  adjusted,  6  new  covers 
with  iron  lids,  8  lin.  ft.  9  in.  tile  pipe.  10  cast 
iron  gratings,  all  to  be  furnished  and  set ;  E. 
Superior  St..  E.  line  St.  Clair  St.  to  E.  line  of 
Rush    St..    34-30    ft.    roadways,    1.380    lin.    ft. 
granite   concrete   curb   and   gutter,   100   sq.    ft. 
concrete  sidewalk,  2.2.50  sq.  yds.  asphalt  binder 
and  top.  4  new  catch  basins  to  be  built,  3  old 
manholes  to  be  adjusted,  5  old  catch  basins  to 
be  adjusted,  1  new  cover  with  iron  lid,  40  lin. 
ft.  9  in.  tile  pipe.  1  cast  iron  grating,  all  to  be 
furnished  and  set :  W.  •33d  Pl.'^^  W.  line  S.  Hal- 
sted  St.  to  E.  line  E.  Morgan  St..  30  ft.  road- 
way. 2,540  lin.    ft.   granite   concrete   curb   and 
gutter,  200  sq.  ft.  concrete  sidewalks,  3,850  sq 
yds.  asphalt  pavement  on  6  in.  Portland  cement 
concrete  foundation.  8  old  manholes  to  be  ad- 
justed.  10  old  catch  basins  to  be  adjusted,  18 
new  covers  with  iron  lids,  200  lin.  ft.  9  in.  tile 
pipe.  10  cast  iron  gratings,  all  to  be  furnished 
and  set :   S.  Wabash  Ave.,  S.  line  E.  Garfield 
Blvd.  to  W.  line  E.  63d  St.,  34   ft.  roadway, 
9.880  lin.  ft.  concrete  curb  and  gutter,  500  sq. 
ft.  concrete  sidewalk.    17.470  sq.  yds.    asphalt 
pavement  on   6  in    Portland    cement  concrete 
foundation,    16   new   catch   basins   to   be   built. 
44  old  manholes  to  be  adjusted.  32  old  catch 
basins  to  be  adjusted,  10  new  covers  with  iron 
lids.  600  lin.  ft.  9  in.  tile  pipe  and  .32  cast  iron 
gratings  to  be   furnished  and  set ;  West   End 
Ave.,  W.  line  Belt  Rv.  right  of  way  to  E.  line 
of  X.  48th  Ave,  2.825  lin.   ft.  gravel  concrete 
curb  and  gutter,  60  sq.  ft.  concrete  sidewalk. 
3.-500  cu.  yds.  earth   cutting,  5,700  sq.  yds.  'as- 
phalt pavement  on  6  in.  Portland  cement  con- 
crete   foundation.   8   new    catch    basins    to   be 
built,    1    old   manhole   to  be   adjusted,    10   old 
catch  basins  to  be  adjusted.  1  new  cover  with 
iron  lid,  80  lin.   ft.   9  in.  tile  pipe,  6  cast   iron 
gratings,  all  to  be  furnished  and  set :  X.  Whip- 
ple St..  X.  E.  line  of  Elston  Ave.  to  X.  curb 
line  of  Waveland  .^ve..  30  ft.   roadway,  3,850 
lin.  ft.  sandstone  curbing  (15  in.  x  30  in.),  400 
sq.  ft.  concrete  sidewalk,  6.780  sq.  yds.  macad- 
am pavement.  4  new  catch  basins  to  be  built, 
14  old  manholes  to  be  adjusted.   18  old  catch 
basins  to  be  adjusted.  1   new  cover  with  iron 
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gratiii.c^.  all  lo  be  furni.shcd  and  set.  System 
of  streets  as  follows:  S.  Hermitage  .-\ve..  .S. 
line  W  •59th  St.  to  S.  hne.  W.  61st  St.:  S. 
Paulina  St.,  S,  line  W.  59th  St.  to  S.  line  W. 
61st  St.:  S.  Marshfield  Ave.,  S.  line  VV.  59tli 
St.  to  S.  line  W.  6lst  St.;  W.  6O1I1  St.,  W,  line 
.Ashland  Ave.,  to  W.  line  S.  Hermitage  Ave.; 
W.  61st  St.,  W.  line  S.  Ashland  Ave.  to  W. 
line  S.  Hermitage  .'\ve.,  11,680  lin.  ft.  concrete 
curb  and  gutter.  (iOO  sq.  ft.  concrete  sidewalk, 
■1,800  cu.  yds.  earth  filling,  7,350  sq.  yds.  asphalt 
pavement  on  6  in,  Portland  cement  concrete 
foundation.  2  new  catch  basins  to  be  built,  ,39 
old  manholes  to  be  adjusted.  42  old  catch 
basins  to  be  adjusted,  30  new  covers  with  iron 
lids,  800  lin.  ft.  9  in.  tile  pipe,  40  cast  iron  grat- 
ings, all  to  be  furnished  and  set ;  108th  St.,  W. 
curb  line  of  Michigan  ..\ve.  to  E.  line  of  Went- 
worth  -\ve. :  Perrv  Ave.,  S.  line  of  108th  St. 
to  X.  line  109th  St..  5,120  lin.  ft.  sandstone 
curb.  2,500  cu.  yds.  earth  cutting,  7,600  sq.  yds. 
macadam  pavement.  1  new  catch  basin  to  be 
built.  18  old  manholes  to  be  adjusted.  20  old 
catch  basins  to  be  adjusted,  6  new  covers  with 
iron  lids,  201)  lin.  ft.  9  in.  tile  pipe,  20  cast  iron 
gratings,  all  to  be  furnished.  Concrete  -foun- 
dations to  be  coiuposed  of  1  part  cement  to  3 
parts  sand  or  screenings  to  6  part  limestone. 
.Ml  curb  and  gutter  to  be  of  the  comliiiied  type 
with  cement,  granite  screenings  and  crushed 
granite  as  their  constituents  unless  otherwise 
noted.  .-Ml  sandstone  curbing  to  rest  on  lime- 
stone blocks.  All  brick  pavements  to  have  a 
coal  tar  filler  and  a  top  dresser  of  sand.  Full 
specifications  on  file  at  oflfice  of  Board  of  Local 
Improvements. 

•J*Bids  will  be  received  until  8  p.  m.,  March 
20.  1911,  by  J.  S.  Thaeher,  president  Board  of 
Trustees,  Village  of  Hodgkins.  III.,  for  the 
grading  of  the  street  known  as  Polk  road,  for 
a  distance  of  about  one-half  mile.  Plans  and 
specifications  on  file  at  the  office  of  the  Presi- 
dent and  Clerk  of  the  village. 

The  board  of  local  improvements  of  Can- 
ton, 111.,  has  instructed  the  city  engineer  to 
make  up  an  estimate  for  the  paving  of  West 
Chestnut  St.  The  city  received  bids  March  14 
for  the  paving  of  the  blocks  about  South 
Park,  and  one  block  north  in  First  .Ave,,  com- 
prising paving  district  Xo.  38.  The  estimated 
cost  of  the  improvement  is  $14,000. 

Following  are  the  low  bids  received  by  the 
Board  of  Local  Ituprovements,  Chicago,  Chas. 
A.  V.  Standish,  secy.,  2d  floor,  City  Hall,  for 
constructing  sidewalks  as  follows :  5  ft.  cem- 
ent sidewalk  south  side  of  Addison  St.,  150 
sq.  ft.  average  fill  2  ft.,  19c  per  sq.  ft.,  H.  P. 
Larsen,  1542  X.  Rockwell  St.;  8-ft.  cement 
sidewalk  on  the  west  side  of  S.  Ashland  Ave., 
5.600  sq.  ft.  average  fill,  1  ft.,  lin.  ft.  700, 
average  depth.  1  ft.  12%c  per  sq.  ft.,  Thos. 
D.  Joy,  3911  W.  Van  Buren  St.;  0-ft.  cement 
sidewalk,  both  sides  of  Birchwood  Ave.,  1,600 
sq.  ft:,  average  fill  2  ft.,  13c  per  sq.  ft., 
Bairstow  Supply  Co.,  6084  Ridge  Ave, ;  6-ft. 
cement  sidewalk  on  both  sides  of  X.  Camp- 
bell Ave.,  6.600  sq.  ft.,  average  fill  IVz  ft. 
.139c  per  sq.  ft,,  Siewert-Collsen  Co..  3865  Mil- 
waukee .■\ve. ;  8-ft.  cement  sidewalk  on  both 
sides  of  N,  Carpenter  St..  1,200  sq.  ft.,  average 
fill  5  ft.,  street  sweepings  to  be  removed,  16.7 
cts.  per  sq.  ft.  Skafgard  Concrete  Construction 
Co  4024  W.  Xorth  Ave.;  6  ft.  cement  side- 
walk on  both  sides  of  Elliott  Ave.,  1.600  sq.  ft., 
average  fill  IVz  ft.,  16c  per  sq.  ft.,  H.  P.  Lar- 
sen, 1542  X.  Rockwell  St.;  7  ft.  cement  side- 
walk on  both  sides  of  Gardner  St.,  350  sq. 
ft.,  average  fill  8  ft.,  14.4  cts.,  Jas.  J.  Ferry, 
92  Siegel  St.;  6-ft.  cement  sidewalk  on  both 
sides  of  Houston  Ave.,  1,500  .sq,  ft.,  average 
fill,  11/2  ft.,  16.4  cts.,  A.  P.  Larson.  11322  Indi- 
ana Ave. ;  6-ft.  cement  sidewalk  on  the  north- 
easterlv  side  of  Howard  Ave.,  300  sq.  ft., 
average  fill  1  ft.,  16.5  cts.  per  sq.  ft.,  A.  P. 
Larson,  11322  Indiana  Ave.;  6-ft.  cement  side- 
walk on  the  west  side  of  South  Kedzie  .\\c., 
6,500  sq.  ft.,  average  fill,  2  ft.,  11.74  cts..  Thos. 
D,  Joy,  3911  W.  Van  Buren  St.:  (i-ft,  cement 
sidewalk  on  the  north  side  of  Lvndale  .Ave.. 
1.200  sq.  ft.,  average  fill,  1  ft.,  11.7  cts.;  Dem- 
ling  &  Wendt.  84  LaSalle  St.;  14-ft.  cement 
walk  on  both  sides  of  Milwaukee  Ave.,  4.800 
sq.  ft,,  average  fill  14  ft,.  12,9  cts,  so,  ft..  Gen- 
eral   Cement    Construction    Co. ;    li-ft.    ccmeiU 
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sidewalk   on   the  south   side   of   Milton   Place, 
1,800   sq.    ft.,   average   fill  2   ft.,   14%c   sq.    ft.,      ' 
Thos.  D,  Joy.  3911   Van   Buren   St.;  6-ft.  ce- 
ment sidewalk  on  the  north  side  of  W.  60th 
St.,  1,600  sq.  ft.,  average  fill  4   ft.,  14  cts.  per 
sq.  ft.,  Jas.  Petersen:  8-ft.  cement  sidewalk  on 
both  sides  of  W.  63d  St.,  4,600  sij.  ft.,  average 
fill  2   ft.;    12%   cts  per  sq.   ft.,   Thos.   D.   Joy, 
3911  Van  Buren  St.;  12-ft.  cement  sidewalk  on 
both  sides  of  W.  69th  St.,  8,000  sq.  ft.,  aver- 
age fill  2  ft.,  16  cts.  per  sq.  ft.,  Jas.  Petersen; 
6-ft    cement  sidewalk  on  the  north  side  of  E. 
71st  St.,  966  sq.  ft.,  average  fill  1  ft.,  11.74  cts.. 
Thos.   D.  Joy,  .3911   Van   Buren   St.;   6-ft,   ce- 
ment sidewalk  on  the  north  side  of  E.  71st  St... 
1,000  sq.  ft.,  average  fill  4  ft.,  12.74  cts,,  Thos. 
D.  Joy,  3911  Van  Buren  St.;  6-ft,  cement  side- 
walk on  both  sides  of  X.  Sangamon  St.,  1,350' 
sq.  ft.,  average  fill  5  ft..  11.4c  per  .sq.  ft..  Gen- 
eral  Cement  Construction  Co.,   102  Washing- 
ton St.;   14-ft.  cement  sidewalk  on  both  sides 
of  X.  Superior  St.,  2,.500  sq.  ft,,  average  fill  7 
ft.,    11.4    cts..    General    Cement    Construction, 
Co,,  Jas.  J.   Ferry ;   6   ft.  cement   sidewalk  on 
the  north  and  northeasterly  sides  of  34th  St., 
1,800  sq.  ft.,  average  fill  3  ft.,  13.74  cts.,  Thos. 
D.  Jov,  3911  Van  Buren  St.;  4-ft.  cement  side- 
walk on  both  sides  of  Uhland  St.,  390  sq,  ft. 
average   fill   iy2   ft,,   17,84  cts,,   H.   P.   Larsen,. 
1542   X,   Rockwell   St,:   6-ft.   cement  sidewalk 
on  both  sides  of  Wrightwood  .Ave.,  120  sq.  ft. 
average  fill  1  ft.,  llVz  cts.,  H.  P.  Larsen,  1542' 
X.  Rockwell   St.;   6-ft.  cement  sidewalk  on   a 
system  of  streets  including  both  sides  of  Phil- 
lip Ave..   1,920  sq.   ft.,  average   fill  3   ft..   13.9 
cts.,   Bairstow   Supply  Co.,  6084   Ridge   Ave.: 
16-ft.     cement     sidewalk     on     a     system     of 
streets,   including  south   side  of  W.   12th   St., 
12,000  sq.  ft.,  average  fill  1%  sq.  ft..  11,98  cts. 
per  sq.  ft.,  Thos.  D.  Joy,  3911  Van  Buren  St.; 
6-ft.  cement  sidewalk  south  side  of  Armitage 
Ave.,  9.000  sq.  ft.  average  fill  3  ft.,  400  lin.  ft. 
of  cut,  13.5  cts.  per  sq.  ft.,  Skafgard  Concrete 
Construction  Co.,  4024  W.  Xorth  .Ave. 

Indiana. 

^•Bids  will  be  received  until  10  a,  m,.  .April 
5,  by  Horace  Blakely,  County  Auditor,  Bloom- 
ington.  Ind.,  for  the  construction  of  a  stone 
road  in  Clear  Creek  Township. 

^•Bids  are  asked  until  2  p.  m.,  .April  4.  by 
Alvin  B.  Ham.  County  .Auditor.  Paoli,  Ind., 
for  the  construction  of  a  gravel  road  in 
French  Lick  Township. 

•J«Bids  will  be  received  until  2  p.  m..  March 
29,  by  Geo.  Griffin.  County  Auditor,  Xobles- 
ville,  Ind..  for  the  construction  of  six  gravel 
or  macadamized  roads, 

4»Bids  will  be  received  until  10  a.  ni..  i\Iarch 
20,  by  Wm.  T.  Richards,  County  .Auditor.  .An- 
derson, Ind..  for  the  construction  of  three 
gravel  roads.  ; 

^•Bids  are  asked  until  April  4,  by  E.  R. 
Bringham.  County  Auditor.  Kentland.  Ind., 
for  the  construction  of  a  luacadam  road  on 
line  between  Washington.  Iroquois  and  Jeffer- 
son townships. 

®Mathew  McGeehie  has  been  awarded  the 
contract  bv  the  County  Commissioners.  Wash- 
ington. Iiid.,  for  the  construction  of  the- 
.Afexander  road  for  $8,940.  The  commission- 
ers also  awarded  a  contract  for  the  construc- 
tion of  the  Blaufordstal  road  to  L.  S.  Hon- 
all  for  $4,280.     Bids  were  opened  March  7. 

®Conover  &  Talior  of  Wabash.  Ind..  have- 
been  awarded  the  contract  for  the  improve- 
ment of  the  Laketon  road  for  $19,480.  The- 
work  includes  grading,  paving,  culverts,  .and 
bridges.  The  paving  will  consist  of  crushed' 
limestone  with  Bermuda  asphalt  binder.  Bids 
were  opened  March  7  by  J.  P.  Xoftzger.  Coun- 
ty .Auditor. 

'  ®H.  R.  Ferner.  Portland,  Ind..  has  been 
awarded  the  contract  b\  the  County  Commis- 
sioners. Portland.  Ind..  for  the  construction  of 
a  one  mile  gravel  road  for  $3.8.58.  Bids  were 
opened  March  (i. 

®The  County  Commissioners  at  Wabash, 
Ind.,  have  awarded  contract  for  the  construc- 
tion'of  two  roads  in  Chester  Township,  one  in 
Paw  Paw-  Township,  and  one  in  Xoble  Town- 
ship, as  follows:  Dr.  McGreeny  &  Son,  of 
Wabash,  road  in  Xoble  Township:  Kilty  & 
Xech.  road  in  Chester  Township,  and  Frank 
Muriihv.    road    in"  Che-ter    Township.      J.    P- 
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Noftzger      is      County    Auditor.      Bids    were 
opened  March  7. 

®J.  B.  Thoinas  &  Co.,  Kingman,  Ind.,  have 
been  awarded  the  contract  for  the  construc- 
tion of  a  road  in  Liberty  Township  for  $4,375, 
by  the  County  Commissioners,  Rockville,  Ind. 
®TIie  Board  of  County  Commissioners,  Lo- 
gansport,  Ind.,  awarded  the  following  con- 
tracts for  gravel  and  stone  roads  during  their 
March  term  as  follows ;  J.  E.  Wallace,  Coun- 
ty Auditor:  F.  H.  Null  &  Co.,  Windfall,  Ind.. 
at  $(1,580,  for  the  Allen  Price  road  in  Jeffer- 
son Township ;  Harry  Barnes  &  Son,  Logans- 
port,  at  $8,000,  for  the  John  Miller  road  in 
Jackson  Township;  James  Vernon,  Logans- 
port,  at  $2,6Ili,  for  the  Oscar  Wilson  road  in 
Tipton  Township. 

The  county  commissioners  of  LaPorte  coun- 
ty, LaPorte,  Ind.,  are  planning  the  construc- 
tion of  six  new  macadam  roads  of  an  average 
length  of  10  miles. 

The  county  commissioners  at  Frankfort, 
Ind.,  have  been  petitioned  to  gravel  or  stone 
the  road  connecting  Sedalia  with  Gettings- 
ville. 

A  petition  for  the  construction  of  a  gravel 
road  in  Eagle  Creek  township,  Lake  county,  is 
being  circulated  to  be  presented  to  the  board 
of  county  commissioners,  Crown  Point,  Ind. 
The  petition  calls  for  about  12  miles  of  road. 
.\  petition  is  being  circulated  in  Huntington 
and  Huntington  township,  Ind.,  for  the  im- 
provement of  what  is  known  as  the  river  road, 
under  the  three  mile  road  law,  by  grading  and 
paving  with  crushed  stone.  The  road  extends 
from  the  Etna  road,  just  west  of  the  bridge 
across  the  Wabash  on  Etna  Ave.,  to  the  Range 
Line  road  at  what  is  known  as  Favorite's 
Corners.  The  petition  will  be  presented  to  the 
board  of  county  commissioners,  Huntington, 
this  ■  month. 

®Haynes  &  Waymin  of  Independence,  Ind., 
have  been  awarded  the  contract  by  the  county 
commissioners  at  Williamsport,  Ind.,  for  the 
construction  of  a  gravel  road  in  Warren  town- 
ship for  $n,439.  Bids  were  opened  March  6 
bv  D.  H.  Moffit,  county  auditor. 
'®Bert  Smith  &  Ray  Pierce  of  Zionsville  and 
Spiceland,  Ind.,  have  been  awarded  the  con- 
tract by  the  county  commissioners  at  Rush- 
ville,  Ind.,  for  the  construction  of  a  macadam 
road  in  Ripley  township.  Rush  county,  for  $9,- 
775.  Bids  were  opened  Feb.  7  by  J.  M.  Stone, 
county  auditor. 

Iowa. 

•{•Bids  are  asked  until  7:30  p.  m..  March  16, 
by  the  City  Recorder,  Muscatine,  la.,  for  the 
following  work:  23,283.9  sq.  yds.  of  bitu- 
lithic  pavement,  including  sub-grading,  12,678.6 
lin.  ft.  of  combined  curb  and  gutter,  24  in., 
including  sub-grading;  3,008  lin.  ft.  of  com- 
bined curb  and  gutter,  18  in.,  including  sub- 
grading:  3.008  lin.  ft.  of  18-in.  gutter  built  to 
old  curb  including  sub-grading;  4,000  cu.  yds. 
of  extra  grading;  3,600  cu.  yds.  of  extra  grad- 
ing; 4,894.5  lin.  ft.  (7  ft.  wide)  of  space  occu- 
pied by  Citizens  Railway  &  Light  Co.  of  brick 
pavement.       C.  H.  Young  is  city  engineer. 

•J-Bids  are  asked  until  9  a.  m.,  March  25,  by 
E.  O.  Wesley,  Superintendent  of  Streets  and 
Public  Improvements.  Sioux  City,  la.,  for  all 
material  and  labor  necessary  for  paving  Vir- 
ginia St.  from  the  south  line  of  First  St.  to 
the  south  line  of  Third  St..  including  intersec- 
.lons  of  streets  and  alleys  and  spaces  opposite 
alleys,  with  brick  block  laid  on  a  .5-in.  Port- 
land cement  concrete  base,  including  re-set- 
ting or  curbing  and  construction  of  new  curb- 
ing where  necessary,  in  accordance  with  plans 
and  specifications  prepared  by  the  city  engi- 
neer and  on  file  in  the  office  of  the  city  clerk. 
Paving  is  to  be  completed  on  or  before 
July  1,  1911. 

•J-Bids  will  he  received  until  noon,  April  3, 
by  H.  H.  Omstot.  clerk,  Bronson,  la.,  for 
roadwork  in  Floyd  township. 

The  city  council  of  Fort  Dodge,  la.,  has 
passed  a  resolution  of  necessity  providing  for 
the  extension  of  Park  Blvd.,  for  one  block  and 
the  laying  of  cement  paving  on  several  other 
blocks.  The  streets  to  be  paved  are :  17th 
St..  between   Third   and   Fourth   Ave.,   north; 

I8th   St.,  between   Second   and   Fourth   Aves.. 
north;    Third    Ave.,    between    17th    and    18th 


Sts.;   18th   St.  and   19th   St.  and   Fourth   Ave. 
north,  between  15th  and  18th  Sts. 

Plans  have  been  prepared  by  Engineers  Hall 
&  Adams  of  Centerville,  la.,  for  the  construc- 
tion of  four  blocks  of  brick  pavement  in 
Hampton,  la.,  at  an  estimated  cost  of  between 
$13,000  and  $15,000.  Cement  curb  will  be  laid, 
and  the  work  will  require  about  150  cu.  yds. 
of  excavation.  The  contract  will  be  let  some 
time  in  April.  W.  H.  Lecky  is  city  clerk. 
Kansas. 

®John  Ritchie  &  Sons  of  Topeka,  Kan.,  have 
been  awarded  the  contract  by  the  board  of 
public  works  of  Wichita,  Kan.,  for  the  con- 
struction of  25  blocks  of  brick  pavement  with 
cement  and  asphalt  filler.  The  contract  aggre- 
gates $46,000.  The  contract  price  is  $1.93  and 
$1.83  per  sq.  yd. 

Kentucky. 

®Bids  were  received  from  the  following  on 
March  1,  by  the  board  of  public  works  of 
Louisville,  Ky.,  for  the  laying  of  75,000  sq. 
yds.  of  asphalt,  most  of  which  will  be  done  in 
the  Third  Ave.,  from  Ormsby  Ave.  to  233  ft. 
south  of  Brandeis  Ave. ;  The  American 
Standard  Asphalt  Co.,  the  G.  W.  Gosnell  Co.. 
and  the  Barber  Asphalt  &  Paving  Co.,  of 
Louisville;  the  Marion  Construction  Co.,  In- 
dianapolis, and  the  S.  S.  Saxton  Co.,  of  Rich- 
mond, Ind.  It  is  reported  that  the  contract 
has  been  awarded  to  the  S.  S.  Saxton  Co.,  for 
$0.87  per  sq.  yd. 

The  city  council  of  Mayfield,  Ky.,  contem- 
plates building  a  brick  street  on  West  Broad- 
way, from  Eighth  St.  to  the  railroad. 

Petitions  are  being  circulated  in  the  mag- 
isterial districts  of  Greenup  county,  Greenup, 
Ky.,  which  will  be  presented  to  the  county 
court,  to  submit  the  question  of  issuing  $250,- 
000  bonds  to  provide  for  the  building  of  four 
turnpikes  across  the  county. 
Louisiana. 
The  city  commissioners  of  Shreveport,  La., 
have  ordered  an  election  for  April  4  for  the 
purpose  of  voting  on  the  issuance  of  bonds  to 
the  amount  of  $250,000  for  paving  purposes. 

The  Commissioners  of  Shreveport,  La.,  have 
called  an  election  for  April  4  to  vote  on  the 
issuance  of  bonds  to  the  amount  of  $250.00(1 
for  improving  and  paving  streets.  J.  H.  East- 
ham  is  Mayor- 
Maryland. 

•{•Bids  are  asked  until  11  .i.  m.,  AJarch  22, 
bv  Wm.  S.  Manning.  General  Superintendent 
of  Parks,  Baltimore,  Md..  for  furnishing  vitri- 
fied blocks  for  the  public  parks.  Certified 
check    for   $200   required   with   bid. 

4>Bids  are  asked  until  11:30  a.  m.,  April  7, 
by  the  Constructing  Quartermaster,  Fort 
Howard.  Md..  for  constructing  concrete  walks. 

Michigan. 

^Bids  will  be  received  until  noon.  March 
17,  by  John  F.  Barlow,  County  Clerk.  Mus- 
kegon, Mich.,  for  furnishing  and  delivering 
1 4^200  cu.  yds.  of  road  building  material. 

•{•Bids  are  asked  until  8  p.  m..  March  20, 
bv  John  Mawdsley.  City  Clerk,  Adrian.  Mich., 
for  furnishing  and  delivering  550.000  first 
qualitv  re-pressed  paving  blocks. 

Preliminary  steps  are  now  being  taken  by 
the  countv  good  roads  commission.  Kalama- 
zoo. Mich'.,  preparatory  to  the  construction  of 
the  32  miles  of  roads  proposed  to  be  built  dur- 
ing the  coming  spring  and  summer,  and  the 
necessary  repairs  to  be  made.  F.  H.  Bohnet  is 
commissioner. 

Massachusetts. 

The  board  of  supervisors  of  Hampden 
Countv.  Springfield.  A'lass..  and  the  city  coun- 
cil of 'Springfield  are  calling  for  bids  for  ma- 
terial needed  for  use  in  the  street  department 
for  construction  during  the  coming  year.  The 
amount  is  based  on  the  estimate  for  last  year, 
the  amounts  being  much  the  same  as  in  1910. 
The  material  required  is  as  follows:  One 
mile  of  granite  curbing,  six  miles  of  vitrified 
clay  pipe  four  to  24  ins.  in  diameter,  including 
two  miles  of  six-inch  pipe  for  house  connec- 
tions. 25,000  tons  of  trap  rock,  60  tons  of  cast- 
ings,'including  manholes  and  wellhole  covers, 
300.0nn     sidewalk,      sewer     and     well     brick. 


4,000  barrels  of  cement,  one  gross  of  street 
hoes  and  one  gross  of  shovels.  Charles  M. 
Slocum  is  city  engineer. 

Minnesota. 

®0'Neil  &  Preston,  Hast  (Jth  St.,  St.  Paul, 
Minn.,  have  been  awarded  the  contract  by  the 
Board  of  Public  Works  of  that  city  for  the 
construction  of  wooden  sidewalks  for  $14,000. 
Bids  were  opened  March  (!. 

®The  St.  Paul  Cement  Works,  East  4th  St., ' 
St.  Paul,  Minn.,  has  been  awarded  the  con- 
tract by  the  Board  of  Public  Works  of  that 
city  for  the  construction  of  cement  sidewalks 
for  $30,000.  The  work  will  include  200,000  sq. 
ft.  of  cement  walk.  Bids  were  opened 
March  6. 

The  city  council  of  Minneapolis,  Minn.,  has 
ordered  new  paving  laid  at  an  estimated  cost 
of  $4(10.000.  Providing  the  legislature  au- 
thorizes a  new  bond  issue  requested  by  the 
city  council  an  additional  $200,000  worth  will 
be  laid,     .^ndrew  Rinker  is  city  engineer. 

Missouri. 

^Bids  will  be  received  until  March  20,  by 
L.  A.  Walker,  City  Clerk,  Webb  City,  Mo., 
for  constructing  asphalt  macadam  on  Madi- 
son St. 

The  city  council  of  St.  Joseph,  Mo.,  has 
adopted  petitions  asking  for  the  paving  of 
three  streets  in  Hansen  Heights,  the  total  cost 
being  estimated  at  $23,000. 

Nebraska. 

The  city  council  of  Norfolk,  Neb.,  has  been 
petitioned  to  pave  Norfolk  .'\ve.,  from  Sev- 
enth St.,  to  Ninth  St.,  thence  north  to  Pros- 
pect Ave. 

New  Jersey. 

^•Bids  are  asked  imtil  8  p.  m.,  March  20, 
by  Raymond  F.  Davis,  Town  Clerk,  Bloom- 
field,  N.  J.,  for  constructing  Telford  roads  as 
follows :  Roosevelt  Ave.,  5.525  sq.  yds.  of  8- 
in.  Telford  road;  8,600  cu.  yds.  of  grading 
(fill);  two  catch  basins;  160  lin.  ft.  of  20-in. 
vitrified  tile  pipe.  Crown  St.,  400  sq.  yds.  of 
8-in.  Telford  road;  200  cu.  yds.  of  grading. 
Clearfield  Ave.,  1,500  sq.  yds.  of  8-in.  Telford 
road;  1.500  cu.  vds.  of  grading.  Evergreen 
Ave.,  2,1.50  sq.  yds.  of  8-in.  Telford  road;  50 
cu.  yds.  of  grading.  Ashland  Ave.,  600  sq. 
yds.  of  8-in.  Telford  road ;  50  cu.  yds.  of  grad- 
ing. Clinton  St..  535  sq.  yds.  of  8-in.  Telford 
road;  10  cu.  yds.  of  grading. 

^Bids  are  asked  until  8  p.  m..  March  20,  by 
Raymond  F.  Davis.  Town  Clerk,  Bloomfield,  ■ 
N.  ]..  for  five  contracts  for  constructing  con- 
crete sidewalks  and  combination  concrete  curb 
and  gutter.  Total  amounts  are  32,520  sq.  ft.  of 
concrete  sidewalks  and  8,390  lin.  ft.  of  curb 
and  gutter.  Ernest  Brechlin,  Town  Engineer, 
Bloomfield,  N.  J. 

®The  township  committee,  Bernardsville, 
N.  J.,  has  awarded  the  contract  for  stone 
roads,  asphaltic  binder,  to  be  constructed  at 
Bernardsville  and  Far  Hills,  total  length  of 
both  roads  1,790  ft,  to  A.  C.  Dcnahan  of 
Yardley.  Pa.,  for  $5,070.  Bids  were  opened 
March  7  by  Jos.  B.  Kronenberg,  Township 
Clerk. 

Joseph  McCrystal.  chairman  of  the  iKiard  of 
public  works,  of  Paterson,  N.  J.,  has  pre- 
sented the  following  list  of  streets  to  the 
board  of  finance,  which  that  board  desires 
to  permanently  improve  this  year :  Mill  St.. 
from  Van  Houten  to  Market  St..  2.750  yds. ; 
Ellison  St.  and  Spruce  St.,  from  Mill  St.  to 
the  Spruce  St.  bridge,  3.640  vds. ;  Elm  .St.,  from 
Mill  St.  to  Cross  St..  1,875  vds.;  Cross  St. 
from  Market  St.  to  Oliver  St.,  2,300  yds.; 
Marshall  St..  from  Oliver  to  Grand  St..  1,800 
vds. ;  Main  St.,  from  Grand  St,  to  Weiss  St., 
'14.000  yds.;  Market  St..  from  Straight  St.  to 
Madison  Ave.,  10,500  yds.  :  Fast  33rd  St.,  from 
Broadway  to  Park  Ave..  7,800  yds. ;  Governor 
St.,  from  Graham  Ave.  to  East  18th  St.,  4,- 
200  yds. ;  Harrison  St..  from  River  St.  to  Pat- 
erson St..  675  yds. ;  Lake  St,,  from  Hamilton 
Ave.  to  Broadway,  750  yds.  Total  number 
of  yds,  50.290.     Approximate  cost,  $159,022. 

New  Mexico. 

The  reconstruction  work  on  the  proposed 
road  between  .Santa  Fe  and   .Albuquerciue.   for 


4-  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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which  Bernalillo  county  has  appropriated  $ii,- 
000  and  for  which  the  territory  will  raise 
HtHiO,  will  begin  probably  within  a  few  days. 
Charles  D.  .Miller.  Santa  Fe,  is  territorial  en- 
gineer. 

New  York. 

^Bids  will  be  received  until  _'  p.  ni..  March 
il,  by  George  McAnenv,  President  Manhattan 
Borough,  New  York  City,  for  It^  pavinu  con 
tracts.  The  largest  contract  calls  for  widen- 
ing the  roadway  of  2;id  St.,  from  id  Ave.  to 
8th  .Vve.,  as  hereinafter  specified;  for  repaving 
said  roadway  as  widened,  as  well  as  the  pres- 
ent roadw,\v  between  Stli  .Vve.  and  10th  .\ve.. 
all  with  wood  block  pavement,  together  with 
all  work  incidental  thereto.  The  engineer's 
estimate  of  amount  of  work  to  be  done  being 
23.-l(iO  sq.  yds.  of  wood  block  paveinont.  in- 
cluding sand  cushion,  except  the  railroad  area ; 
3,030  sq.  yds.  of  wood  block  pavement,  includ- 
ing sand  cushion,  in  the  railroad,  area  (no 
guarantee)  ;  100  sq.  yds.  of  sheet  asphah  pave- 
ment, including  binder  course;  5,100  cu.  yds. 
of  Portland  cement  concrete;  11,120  lin.  ft.  of 
new  bluestone  curbstone,  furnished  and  set; 
J.OOO  lin.  ft.  of  old  bluestone  curbstone,  re- 
dressed, rejointed  and  reset;  300  lin.  ft.  of 
platform  flags,  to  be  cut  to  line;  660  lin.  ft.  of 
new  header  stone;  -100  cu.  yds.  of  fining,  to 
furnish ;  40  noiseless  heads  and  covers,  com- 
plete, for  sewer  manholes,  furnished  and  set; 
10  new  corner  catch  basins,  to  be  built;  3  cor- 
ner catch  basins,  to  be  rebuilt;  3  side  catch 
basins,  to  be  rebuilt. 

®The  board  of  contract  and  supply  of 
Schenectady,  N.  Y.,  has  awarded  the  contract 
for  furnishing  a  new  flushing  machine  for 
the  street  department  to  Charles  Hvass  & 
Co..  of  New  York  for  $850. 

®The  Austin  Western  Co.,  has  been  awarded 
the  contract  by  the  board  of  contract  and 
supply  of  Schenectady,  N.  Y.,  for  furnishing  a 
new  machine  for  sweeping  streets  for  $224. 

®The  board  of  contract  and  supply  of  Roch- 
ester, N.  Y.,  has  awarded  the  contract  for  the 
asphalt  repairs  in  the  ciu-  for  1911  to  the  Bar- 
ber Asphalt  Co.,  for  $0.89  per  sq.  vd..  for  42,- 
000  sq.  yds.  of  asphalt  work,  and  $0.50  per  sq. 
yd.,  for  200  sq.  yds.  of  concrete  repairs;  total 
bid,   $37,480. 

North  Carolina. 

+Bids  are  asked  until  noon,  March  31,  by 
Louis  S.  Relden.  Chairman  Commissioners  of 
Streets,  Wilmington,  N.  C.  for  constructing 
2,740  sq :  yds.  of  brick  pavement  on  a  5-in. 
concrete  base,  1  in.  sand  cushion  filler  grout, 
and  1,160  lin.  ft.  of  5-in.  bv  13-in.  granite 
curb. 

The  Board  of  County  Commissioners, 
Wadesboro,  N.  C.  has  ordered  an  election  for 
May  2  to  vote  on  the  issuance  of  bonds  in  the 
sum  of  $300,000  for  road  construction  in  the 
county.  Should  the  bonds  carry  the  work  will 
be  let  by  contract  by  the  Commissioners. 
Bonds  will  be  sold  as  needed.  H.  B.  Allen  is 
Chairman  of  the  Commissioners. 

Ohio. 

^•Bids  will  be  received  until  noon.  March 
34_,  by  James  C.  Wonders,  state  highway  com- 
missioner, at  office  of  County  Commissioners 
at  Hamilton,  O.,  for  .grading  and  mac- 
adamizing 2.10  miles  of  road  in  St.  Clair 
township.  Specifications,  plans  and  profiles 
are  on  file  in  the  office  of  the  county  com- 
missioners in  Hamilton,  Ohio,  and  at  the  state 
highway  department,  Columbus.  Copies  of 
specifications  may  be  obtained  at  the  latter 
office.  Estimated  cost  of  construction  is  $16,- 
.329.51.     Certified  check  for  $300  required. 

4*Bids  are  asked  until  11  a.  m.,  April  1,  by 
County  Commissioners,  John  F.  Goldenbogen, 
clerk,  Qeveland,  O..  for  the  improvement 
of  Som  Center  road  ("Ledge  Hill).  Specifi- 
cations with  Frank  R.  Lander,  county  sur- 
veyor. Certified  check  for  $100  required  with 
bid. 

^Bids  are  asked  until  March  29  by  the  city 
of  Montpelier.  O.,  for  constructing  about  25,'- 
oOO  sq.  yds.  of  pavement  on  Main  and  Empire 
Sts.  Riggs  &  Sherman.  The  Nasby,  Toledo. 
O..  are  the  Engineers. 

•I»Bids  will  be  received  until  1  p.  m..  March 
28,  by  F.  W.  Toan,  County  .\uditor.  Bowling 


Green,  O.    for  grading,  draining  and  macad-  Fred  F.  Klingman,  T.  J.  Ross,  C.  T.  Kirkbride 

"  »Th?     U'-n-.""       -r-     .      .         c        ,       ^  L''""^'>'  '''"KS,  Thomas  S.  Dunlap  and  others.  ■ 

®The  \Vilhams  Contractor  Supply  Co.,  The  county  commissioners  of  Columbiana 
Columbus,  O.,  has  been  awarded  the  contract  county,  Lisbon,  O.,  have  been  petitioned  for 
for  furnishing  three  street  sweepers  for  the  the  improvement  of  the  Damascus  road,  lead- 
city  of  Columbus,  p.,  for  $19o  each.  Bids  were  ing  into  Salem  from  the  west,  by  the  citizens 
opened  March  7  by  H.  S.  HoUon,  Dept,  of  of  Perry  township. 
fBTl  ^".r'^"-  .,  ,  ,„  ,  ^  The  city  council  of  Toledo,  O..  has  approved 
Wl  he  city  council  of  Wapakoneta,  O.,  has  the  or.linances  providing  for  the  paving  of 
awarded  the  contract  for  the  paving  of  Me-  East    Broadway    from    Starr    Ave.,   to    Front 

n    f"^  t-^'i  !,rJ-  A,;  S""'*??;  ^  ^°-  "^  Dayton,  St.,  and  Kelsey  Ave.,  from  East  Broadway  to 

v..  tor  $3f>,0()h.     Work  will  commence  at  once.  Sixth  St 

Bids   were  opened  March   T  by  the  city  of  Oklahoma 
Lorain,  O.,  C.  M.  O-sborn,  City  Engineer,  for  ^,      ,,,  ,  ,          '^'^la'^oma. 
sidewalk    work    for    1911.      The   bids   received  '  "^'  Oklahoma  I  iiL;ii)ecring  Co.,  120  Broad- 
were  as  follows:  (1)  standing  for  H   A    Shal-  ^^^^  Anadarko,  Okla.,  has  work  in  progress 
Ion,   Lorain,  O.,    (2)    for  A    Granncr    Lorain  °"  ''^^  .i^radmg  of  two  miles  of  country  road 
O.,    (3)    for   H.    N.   Oberlander,   Bucvrus    o'  "fK'^'r  t'^e   supervision   of   the  government,   at 
(4)    for   M.   L.  Jackson    Lorain    O     (5)'  for  Carnegie,  Okla.,  also  building  one  small  con- 
.\aron  Best,  Lorain,  0., 'and  (6)  for  McHugh  "^^^  bridge  and  several  culverts. 
Bros.,  Springfield,  6.:  

New  stone:  (l)            (2)            (3)            (4)            (5)            (6) 

Per  sq.  ft.  stone  laid,  2-in..  incl.  ba.se 61,000  »0.09%     $0.10%     $0.11         $0.09H     $0.10%     $0.10% 

Per  sq.  ft.  stone  laid,  3-in.,  Incl.  base 100  .1354         .15             .14%         .15             .15             .16% 

Per  sq.  ft.  stone  laid,  4-in.,  incl.  base 400  -17             .20            .19%         .17             .19             .21 

Per  sq.  ft.  stone  laid,  5-in..  incl.  ba.«e liO  -22             .24             .21%         .24             .22             .23% 

Per -sq.  ft.  stone  laid.  6-in..  incl.  base 6,100  -25             .26             .24%         .24             .26             .29% 

Relay. 

Per  sq.  ft.  stone  relay,  2-in.,  Incl.  base...'.     60.000  .03%         .02%         .02%         .03             .03             .03% 

Per  sq.  ft.  stone  relay,  3-in.,  incl.  base....       2,000  .03%         .03%         .03%         .03%         .03%         .04 

Per  sq.  ft.  stone  relay,  4-in.,  incl.  base 400  .04             .04             .04            .05             .04             .04% 

Per  sq.  ft.  stone  relay,  5-in.,  incl.  base 20  .05             .04%         .04             .06             .04%         .05% 

Per  sq.  ft.  stone  relay,  6-in.,  incl.  base 6.700  -06             .05            .04             .06             .05             .06% 

New  concrete  walk: 

Per  sq.  ft.  4 %-in.,  laid,  incl.  base 1,000  .16             .20             .14%         .14%         .20             .11% 

Per  sq.  ft.  5-in.,  laid.  incl.  base 1,000  .17             .22             .14%         .15             .23            .11% 

Vitrified  pipe: 

Per  lin.   ft.     S-in.  pipe,  laid 100  .16             .12             .12             .15             .15             .25 

Per  lin.   ft.   10-in.   pipe,  laid 100  .22             .18            .18             .22             .20            .35 

Per  lin.   ft.   12-in.  pipe,   laid 100  .30             .21             .20             .17             .25             .50 

Per  lin.  ft.   15-in.  pipe,  laid 50  .37            .30             .25             .40             .40             .60 

Per  lin.   ft.  IS-in.  pipe,  laid 50  .50            .45             .38             .57%         .45             .75 

Per  lin.   ft.   24-in.  pipe,  laid 20  .SO             .70             .60           1.00             .85           1.25 

Extra  grading,   per  cu.   yd 3,500  .40            .33             .30             .60             .40             .35 

Placing  old  stone,  team,  per  hour lOu  .45             .50            .50             .50             .50            .50 

Placing  old  stone,  labor,  per  hour 100  .22%         .25             .30             .25             .25             .25 

Totals     $11,597     $11,635     $11,912     $11,943     $12,032     $12,524 


The  Cleveland  Heights  Realty  Co.,  Cleve- 
land, O.,  has  sold  bonds  to  the  amount  of 
$225,000,  the  proceeds  of  which  will  be  used 
for  the  construction  of  boulevards,  pavements, 
sidewalks  and  a  new  sewer  system  through  a 
great  section  of  Cleveland  Heights  village, 
bounded  by  Cedar  Ave.,  Euclid  Heights  Blvd., 
Coventry  Road,  and  Lee  Road. 

The  trustees  of  Clay  township,  Scioto  Coun- 
ty, Portsmouth,  O.,  county  seat,  ha«  decided 
to  authorize  a  new  survey  of  the  road  up 
Munn's    Run. 

The  Riggs  &  Sherman  Co.,  Consulting  Engi- 
neers, 613  The  Nasby,  Toledo,  O.,  has  com- 
pleted plans  for  the  paving  of  several  streets 
for  the  city  of  Grand  Haven,  Mich. 

The  county  commissioners  at  Columbus,  O., 
have  been  petitioned  for  the  establishment  of 
20  miles  of  roadway,  as  follows:  In  Norwich 
and  Prairie  townships,  for  six  miles  in  length 
from  the  corporation  limits  of  Hilliard  to 
Rome;  a  road  four  miles  in  length  from  the 
intersection  of  the  Center  College  road  with 
the  Sunbury  pike,  east  with  the  Clymer  road 
to  the  state  road  between  Park  and  James, 
and  south  to  the  Wayne  Taylor  pike ;  a  road 
from  the  Hilliard  and  Darby  creek,  and  Amity 
pikes  on  a  line  with  the  Carby  pike  south  to 
the  National  road ;  a  road  about  two  miles 
long  between  the  intersection  of  the  Cole  and 
National  roads,  north  to  Geyer  pike;  west  and 
south  to  the  Dublin  and  Olentangy  free  pike, 
a  distance  of  one  mile. 

County  Surveyor  B.  M.  French  of  Colum- 
biania  County,  Lisbon,  O.,  has  completed  his 
survey  of  the  proposed  road  in  Center  Town- 
ship to  connect  Hephner  Hollow  and  Dun- 
gannon  roads.  The  county  commissioners 
will  probably  establish  the  road. 

The  county  commissioners  at  Hamilton,  O., 
are  planning  road  improvements  for  the  com- 
ing summer.  LInder  the  new  road  rate,  the 
countv  has  about  $30,000  for  road  work. 
.About  $10,000  of  this  will  be  spent  for  the  im- 
provement of  the  Venice  river  road  under  the 
good   road  laws. 

The  City  Paving  Construction  Co..  of  Cleve- 
land, O.,  has  been  incorporated  with  a  capital 
stock     of     $10,000.     The     incorporators     are: 


Pennsylvania. 

•I«Bids  are  asked  until  8  p.  m.,  March  20, 
by  Simon  George,  Clerk  Borough  Council, 
Youngwood,  Pa.,  for  41,400  sq.  yds.  paving. 
27,500  lin.  ft.  curbing  and  13,800  cu.  yds.  grad- 
ing. Warren  Mitchell,  Coulter  Bldg..  Greens- 
burg,  Pa.,  is  Engineer. 

A  bill  authorizing  the  levying  of  a  special 
state  tax  for  road  building  has  been  presented 
to  the  House,  Harrisburg,  Pa.  The  bill  fixes 
the  tax  at  one  mill  on  the  dollar  of  actual 
value  of  all  property  now  subject  to  taxation 
for  state  purposes,  including  personal  property, 
capital  stock  and  bonds,  manufacturing  and 
brewing  companies  are   included. 

The  county  court  at  Wilkes-Barre.  Pa.,  has 
decided  to  build  a  new  county  road.  Officers 
of  Duryea  borough,  Fairview  and  Dennison 
townships  have  petitioned  the  county  commis- 
sioners requesting  that  work  on  the  new  road 
be  started  immediately.  These  roads  aggre- 
gate over  30  miles  and 'will  cost  about  $300,000. 
The  Duryea  road  will  be  built  first,  part  of  the 
thoroughfare  through  the  center  of  the  bor- 
ough will  be  constructed  of  brick.  One  of  the 
other  roads  will  extend  from  Fai'rview 
through  White  Haven  to  Freeland,  and  the 
other  from  Fairview  to  Hazleton,  by  way  of 
Alberts  and  Drums. 

An  ordinance  has  been  introduced  in  the 
common  council  of  New  Castle,  Pa.,  calling 
for  the  repaying  of  Long  Ave.,  from  South 
Mill  to  Moravia  St. 

A  committee  of  the  city  council  of 
Philadelphia,  Pa.,  has  recommended  as 
part  of  the  projects  for  the  development  of 
the  city,  the  construction  of  more  than  133 
miles  of  additional  park  drives  or  boulevards 
traversing  the  city  in  every  direction,  and 
especially  in  the  northwest  and  northeast  sec 
tions. 

South  Carolina. 

The  city  of  Sumter,  S.  C,  is  making  in- 
vestigations relative  to  paving  its  streets.  A 
bond  issue  of  $25,000  w-as  voted  upon  Feb. 
14.     L.  D.  Jennings  is  mayor. 

Tennessee. 

®.A.  contract  has  been  awarded  to  French 
Bros,   of  Knoxville,  Tenn.,   for  the  construc- 


•J-  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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tion  of  a  new  pike  road  for  Hamblen  county 
for  approximately  $15,000.  The  new  road  will 
extend  from  Morristown  to  Brights  Mill.  A 
new  stone  crusher  has  been  purchased  for  the 
work.  C.  M.  French,  formerly  of  the  Kreis  & 
French  firm  of  railroad  contractors,  will  be 
in  charge  of   the  work. 

The  county  court  at  Chattanooga,  Tenn., 
has  adopted  a  resolution  providing  for  a  bond 
issue  of  $500,00(t  for  road  improvements  and  a 
new   criminal   court   and   jail   building. 

Texas. 

•J«Bids  will  be  received  until  11  a.  m.,  March 
27  by  John  M.  Murch,  county  auditor,  Galves- 
ton, Tex.,  for  grading,  regrading,  paving  with 
gravel,  mud-shell  or  crushed  rock  and 
building  of  culverts,  etc.,  on  road  from  La 
Marque  to  Texas  City,  a  distance  of  about 
4%  miles.  Plans  and  specifications  on  file  in 
office  of  county  auditor. 

Property  owners  of  Lockhart,  Tex.,  will 
soon  vote  on  the  issuance  of  road  improve- 
ment bonds  to   the   amount   of  $50,000. 

The  Boosters  club  of  ;\TcGr<'gor,  Tex.,  is 
working  to  secure  a  bond  election  for  that 
precinct  for  the  purpose  of  building  graveled 
roads  in  the  McGregor  country. 

Virginia. 

•J«Bids  will  be  received  until  noon,  March 
20,  by  Committee  on  Highways  and  Sewers, 
Newport  News,  Va.,  F.  A.  Hudgins.  city  clerk, 
for  excavating  and  constructing  concrete  curb 
and  gutter  on  both  sides  of  23d  St.,  between 
Roanoke  and  Chestnut  Aves. ;  also  for  fur- 
nishing 300  cu.  yds.  %-in.  trap  rock. 

At  the  request  of  the  board  of  supervisors, 
Harrisonburg,  Va.,  Clerk  J.  Frank  Blackburn 
of  Rockingham  county,  has  written  State 
Highway  Commissioner  in  Richmond,  Va.,  to 
send  an  expert  engineer  to  make  a  survey  and 
map  of  the  county  roads  for  the  purpose  of 
aiding  in  a  general  system  of  good  roads 
building  throughout  the  county.  The  super- 
vi.sors  will  add  5  cents  to  the  present  county 
road  levy  and  start  in  the  construction  of  good 
roads,  .\bout  $20,000  has  already  been  pro- 
vided for  county  roads  for  1911,  including  the 
state  fund,  and  with  the  lew  added  the  total 
will  be  about  $35,000. 

A  resolution  has  been  introduced  in  the  city 
council  of  Norfolk,  Va.,  to  build  a  macadam 
roadway   through   Villa   Heights   to   Lafayette 


river  connectmg  there  with  the  old  Cottage 
Toll  l)ridge  road  to  Ocean  View,  of  wdiich 
Norfolk  county  is  nnw  making  a  free  boule- 
vard. 

®The  v.  S.  Wood  Preserving  Co.,  has  been 
awarded  the  contract  by  the  board  of  control 
of  Norfolk,  Va.,  for  regulating  and  construct- 
ing 4,125  sn.  yds,  of  smooth  surface  pavement 
on  Bank  St.,  for  $2.«5  per  sq.  yd.  W.  T. 
Brooke  is  city  engineer.  Bids  were  opened 
March  1. 

Washington. 

The  legislative  sub-committee  on  roads  and 
bridges  Olympia,  Wasli.,  has  appropriated  the 
state's  highway  fund  lu  the  roads  as  follows: 
Road  No.  1,  $60,000 ;  No.  2,  $15,000;  No.  3,  no 
appropriation;  No.  4,  $15,000;  No.  5,  $00,000; 
No.  (I,  $75,000-  No.  7,  $350,000;  No.  8,  $90,000; 
No.  9,  $40,000;  No.  10,  $10,000;  No.  11,  $46,- 
000;  No.  15,  $8,000;  No.  10,  $4,000;  No.  18, 
$60,000;  No.  19,  for  survey,  $10,000.  Henry 
L.  Bowlby  is  state  highway  commissioner, 
Olympia,  Wash. 

®J.  A.  Wallach  has  been  awarded  the  con- 
tract by  the  county  commissioners,  Seattle, 
Wash.,  for  tlic  construction  of  4,000  ft.  of 
the  H.  G.  Brace  road,  tributary  to  Richmond 
Beach  for  $3,750.  County  Engineer  James 
R.  Morrison  will  have  supervision  of  the 
work. 

A  sub-committee  composed  of  G.  E.  Dick- 
son of  Kittitat.  James  RTcNeely  of  Pierce  and 
W.  C.  McCoy  of  Whitman,  has  been  appointed 
to  distribute  the  $820,(100  among  the  various 
state  roads  of  Washington.  It  is  probable 
that  state  road  No.  7.  which  is  to  extend  from 
Seattle  to  Spokane  by  way  of  the  Snonualmie 
Pass,  Ellensburg,  and  Wenatchee  will  be  com- 
pleted at  an  estimated  cost  of  $420,000.  Henry 
L.  Bowlby,  Olympia,  Wash.,  is  state  highway 
commissioner. 

Tlie  state  legislature  at  Olympia,  Wash.,  has 
appropriated  $75,000  for  the  completion  of 
the  work  on  the  Bellingliam-.Shagit  waterfront 
road  and  for  the  beginning  of  the  work  on  the 
road   northward    from    Bellingham. 

The  city  council  of  Spokane,  Wash.,  will  be 
petitioned  for  the  paving  of  Fiftli  .Ave.,  be- 
tween Snokane  and  Arthur  Sts. 

West  Virginia. 

Plans  and  specificatinns  for  the  improve- 
ments on  the  Glendale  rountv  road  have  been 


completed  by  County  Engineer  S.  Howe  Bo- 
nar,  Moundsville,  \V.  Va.  An  appropriation 
of  $15,000  was  made  at  the  January  term  of 
court  for  this  work.  The  work  will  be  ad- 
vertised at  once. 

Wisconsin. 

•fBids  are  asked  until  10  a.  m.,  April  I  liy 
Board  Public  Works,  P.  H.  Connolly,  chair- 
man, of  Racine,  Wis.,  for  all  materials  and 
performing  all  the  labor  for  the  following 
public  work :  Grading  and  paving  Erie  St., 
from  State  St.  to  Prospect  St.,  and  Dodge 
St.,  from  Erie  St.  to  North  Main  St.,  approxi- 
mating the  following  quantities:  5,616  sq.  yds. 
of  brick  paving,  2,746  lin.  ft.  cement  concrete 
curb,  1,836  cu.  yds.  of  excavation,  2,080  cu. 
yds.   filling. 

^Bids  are  asked  until  2  p.  m.,  March  24,  by 
Board  Public  Works  of  Burlington,  Wis.. 
P.  J.  Hurtgen,  city  engineer,  for  the  labor 
and  materials  for  brick  paving,  cement  pav- 
ing, cement  curb,  combination  cement  curb 
and  gutter  and  grading  on  certain  streets. 
The  work  includes  12,645  sq.  yds.  of  cement 
paving  on  a  5-in.  concrete  base,  2,220  sq.  yds. 
of  brick  paving  on  a  C-in.  concrete  base. 
5,875  lin.  ft.  of  comliination  curb  and  gutter, 
5,970  lin.  ft.  of  cement  curb,  5,400  cu.  yds.  of 
excavation. 

•J«Bids  are  asked  until  2  p.  m.,  March  25,  by 
Board  of  Public  Works,  Watertown,  Wis.,  for 
constructing  7,500  sq.  yds.  vitrified  brick  pave- 
ment. 

®The  city  of  Neenah,  Wis.,  has  awarded  the 
contract  for  7,500  sq.  yds.  of  pavement,  ma- 
terial being  tar  macadam,  concrete  sarcolithic 
or  creosote  block,  to  Chris.  Johnson  of  Osh- 
kosh,  Wis.  The  pavement  will  be  laid  on  S. 
Commercial  St.     J.  P.  Keating  is  City  Clerk 

Canada. 

^Rids  are  asked  until  noon,  March  28,  by 
John  H.  Jackson,  superintendent  Queen  Vic- 
toria Niagara  Falls  Park,  Niagara  Falls,  Ont., 
for  the  construction  of  (a)  steel  concrete 
bridges,  and  (b)  a  macadam  roadway,  with 
the  necessary  drainage,  being  Section  4b,  5,182 
ft.  commencing  at  Miller's  Creek,  and  ex- 
tending to  the  southerly  limit  of  the  shipyard, 
according  to  plans  and  specifications  for  the 
several  works  on  file  at  the  Administration 
Building,  Queen  Victoria  Park,  Niagara  Falls. 
Ont, 


BRIDGES  —  STEEL       AND       CONCRETE 


Arkansas. 

Advices  from  Pocahontas,  .-\rk.,  state  that 
the  Frisco  system  plans  the  construction  of  a 
new  bridge  across  Black  river,  near  that  city, 
this  year.  The  total  length  of  the  proposed 
bridge  will  be  1,425  ft.  and  the  draw  spans 
will  be  the  largest  on  the  Frisco  line  and  one 
of_  the  largest  in  the  L'nited  States.  The 
bridge  will  be  located  in  the  bend  of  the  river 
and  because  of  the  difificult  navigation  at  this 
point  the  LTnited  States  w'ar  department  re- 
quired a  clear  channel  of  200  ft.  The  height 
from  the  water  to  the  highest  point  is  90  ft. 
Work  on  the  construction  will  begin  early  in 
the  spring.  F.  S.  Rice.  St,  Louis,  Mo.,  is  en- 
gineer of  bridges  for  the  Frisco  lines. 

The  House  of  Representatives,  Washington, 
D.  C,  has  passed  an  act  authorizing  the  At- 
genta  Railway  Co.,  J.  P.  Clark,  owner.  Little 
Rock,  .Ark.,  to  construct  a  bridge  across  the 
Arkansas  River  between  tin-  cities  of  Little 
Rock  and   .Argenta. 

California. 

®J.  Fred  Kessin,g  of  I'nr'.erville,  Cal,,  has 
been  awarded  the  contract  for  the  construc- 
tion of  the  bridge  across  the  Kings  River  at 
Kingsbury 

Civil  Engineer  C,  Blackniore  has  submit- 
ted plans  for  a  suspension  bridge  connecting 
San  Francisco  with  the  .Mameda  shore  to 
the  several  commercial  bodies  of  .San  Fran- 
cisco and  the  transbay  cities,  and  Jhe  South- 
ern and  Western   Pacific  railroads.     The  pro- 


ject is  for  a  bridge  resting  on  three  concrete 
piers,  making  four  S|)ans  of  2,OU5  ft.  each, 
from  Telegraph  hill  to  Goat  island,  and  two 
spans  between  Goat  island  and  Oakland.  It 
is  proposed  to  grade  off  the  top  of  Telegraph 
hill.  The  bridge  accordin.g  to  the  plans  would 
be  a  double  decker,  with  passageways  for 
teams,  pedestrians  and  trains.  The  elevation 
from  tidewater  to  the  lower  floor  would  be 
165  ft. 

Mayberry  &  Parker,  Pacific  Electric  Bldg., 
Los  .Angeles,  Cal.,  have  been  retained  as  de- 
signin.g  and  consulting  engineers  by  the  board 
of  supervisors  of  Ventura  County,  Ventura. 
Cal,,  to  design  11  reinforced  concrete  bridges 
and  act  as  consultin,g  engineers  for  the  erec- 
tion of  nine  steel  structures.  The  bridges  are 
to  be  built  in  connection  with  the  highway 
system  and  will  be  constructed  across  the 
Santa  Clara  River  and  various  other  streams 
and  washes.  The  concrete  bridges  will  range 
from  one  to  three  spans  and  the  steel  bridges 
will  range  from  100  t<.  1.200  ft,  in  length.  The 
estimated  cost  of  the  work  is  $232,000. 

Connecticut. 

Reports  from  New  London.  Conn.,  are  that 
estimates  for  a  new  railroad  bridge  to  span 
the  Thames  river  at  a  point  400  ft,  north  of 
the  present  structure  have  been  completed,  and 
construction  will  begin  during  the  present 
year.  The  estimat.s  reach  $2,500,000  for  a 
two-track  bridge  wiili  piers  adaptable  to  four 


tracks    similar    to    the   new    Connecticut    river 
bridge, 

.A  bill  has  been  presented  to  the  committee 
on  roads,  rivers  and  bridges  of  the  state  sen- 
ate, Hartford,  Conn,,  providing  for  the  grant- 
ing of  the  governor  power  to  raise  a  commit- 
tee of  three  build  a  bridge  over  the  Connecti- 
cut river  between  the  towns  of  East  Haddam 
and   Haddam,  the  cost  not  to  exceed  $225,000. 

Delaware 

,A  bill  has  been  introduced  in  the  House. 
Dover,  Del.,  authorizin.g  the  New  Castle  Coun- 
ty Levy  Court  to  borrow  $150,000  with  which 
to  construct  a  modern  bridge  across  the 
Christiana  River  to  replace  the  3rd  St.  bridge 

Idaho. 

®The  county  commissioners  at  Sandpoint. 
Ida.,  have  awarded  the  contract  for  the  erec- 
tion of  a  steel  bridge  across  Pack  River,  be- 
tween Sandpoint  and  Hope,  to  Wheaton  Mc- 
Nichols  of  Sandpoint  for  $2,850.  The  speci- 
fications call  for  an  all  steel  structure  with  a 
90  ft,  span  and  concrete  tubular  piers.  It  will 
be  constructed  on  the  proposed  road  which 
will  run  from  the  Montana  line  to  Spokane. 

The  Commissioners  of  Idaho  County. 
Grangeville.  Ida.,  it  is  reported,  are  calling 
for  bids  for  the  construction  of  the  new 
brid.ge  across  Salmon  River  at  the  Gofl  ferry 
for  which  the  Idaho  legislature  about  a  week 
ago   appropriated  $15,000, 


4.  indicates  work  now  ooen  for  bids.     ®  indicates  a  contract  let  recentU« 
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Illinois. 

4«Bids  will  he  received  until  11  a.  m..  March 
22,  1!M1,  bv  B.  1.  Mullanev,  Commissioner  of 
Public  Works,  Cliicago.  4th  floor,  City  Hall, 
tor  making  such  repairs  to  the  S.  \yestern 
Ave.  bridge  as  arc  enumerated  in  specifications 
and  plans  on  tile  at  the  above  office.  The  work 
consists  of  furnishing  all  labor,  tools,  ma- 
terial, etc.,  necessary  to  complete  the  follow- 
ing items,  reinforcing  all  intermediate  floor 
beams  bv  inserting  web  plates,  cutting  out  lat- 
tice diagonals  and  adding  cover  plates  to  top 
and  bottom  flanges,  .\dding  and  connecting 
two  new  lines  of  stringers  to  main  and  sec- 
ondarv  floor  beams:  connecting  end  floor 
beams'  to  curved  track  beams  beneath  by  steel 
frames ;  connecting  secondary  floor  beams  and 
street  car  tracks  by  brackets  and  plates;  add- 
ing knees  braces  between  top  lateral  struts  and 
intermediate  truss  posts;  adding  new  sub- 
planks,  wheel  guards,  chord  covers  and  Shu- 
mah  pavement'or  one  equally  as  good;  paint- 
ing entire  structure.  All  work  to  be  carried 
on  without  interruption  to  traffic.  All  timber 
used  shall  be  free  from  injurious  defects  and 
subject  to  inspection.  .All  yellow  pine  shall  be 
of  a  grade  equal  to  No.  1  common  and  oak 
shall  be  good  sound  white  or  burr  oak  of  a 
grade  eqiial  to  No.  1  common  oak.  All  street 
car  rails  and  fastenings  shall  l)e  furnished  by 
street  railwav  company.  The  roadway  floor 
shall  be  constructed  of  6-in.  yellow  pine  planks 
surfaced  four  sides,  fi  and  8  ins.  wide,  and 
nailed  to  secondarv  floor  beam  with  8-in.  wire 
spikes.  Guard  timbers  shall  be  (0x8)  in  oak, 
bolted  with  %  bolts  on  S-ft.  centers.  All  steel 
used  shall  be  uniform  in  quality  and  made  by 
the  open-hearth  process  according  to  manufac- 
turers' standard  for  structural  steel.  The 
structure  shall  be  scraped,  cleaned  and  then 
painted  with  one  coat  of  red  lead  and  boiled 
linseed  oil,  mixed  in  the  proportion  of  25  lbs. 
of  dry  lead  to  1  gal.  of  oil.  Certified  check 
for  $;W0  required  with  bid. 

®The  Illinois  Steel  Construction  Co.  of 
Jacksonville.  111.,  has  been  awarded  the  con- 
tract for  the  construction  of  the  Crabb  bridge 
in  Macomb  township,  McDonough  county,  by 
the  county  commissioners.  Macomb,  111.,  for 
$3,190.  The  bridge  will  have  a  70  ft.  span  and 
will  be  supported  by  reinforced  concrete  pil- 
lars. The  wings  will  be  of  concrete  and  the 
approach  graded  between. 

®The  Paris  Bridge  Co.,  of  Paris.  111.,  has 
secured  the  contract  for  the  construction  of 
the  new  bridge  to  be  built  over  Sugar  Creek 
in  Elbridge  township  on  the  line  between  Ed- 
gar and  Vigo  counties.  Paris  is  the  county 
seat  of  Edgar  county. 

®The  Board  of  Supervisors  of  La  Salle 
County,  La  Salle.  III.,  has  awarded  the  con- 
tract for  the  construction  of  a  bridge  over 
Indian  Creek,  near  Leland.  in  Adams  town- 
ship, to  the  Decatur  Bridge  Co.,  of  Decatur. 
111.,   for  approximately  $-3,000. 

According  to  advices  from  Danville.  III.  the 
Wabash  railroad  will  shortly  expend  a  con- 
siderable sum  of  money  in  a  new  bridge  over 
the  Little  Wabash  river  between  the  stations 
of  Shumway  and  Effingham.  It  is  proposed  to 
construct  a'  series  of  concrete  arches  across 
the  river  proper  and  fill  in  the  old  bridge.  The 
estimated  cost  of  the  bridge  is  between  $25,000 
and  $.30,000. 

According  to  reports  from  Moline,  III. 
President  Taft  has  signed  the  bill  granting 
a  franchise  for  the  construction  of  a  bridge 
from  the  Illinois  shore  at  Watcrtown  across 
the  river  to  Campbell's  island.  W.  H.  Gully, 
Moline,  is  superintendent  of  the  Tri-City 
Railway  Co.,  which  will  construct  the  bridge. 

Indiana. 

®Earl  O.  Gilbert  has  been  awarded  the  con^ 
tract  by  the  county  commissioners,  Martins- 
ville. Ind.,  for  the  construction  of  a  number  or 
arches  for  $8,340.  Bids  were  opened  March  7 
by  J.  S.  Whittaker.  county  auditor. 

The  Commissioners'  Court  at  Fort  Wayne. 
Ind..  has  rejected  all  bids  received  for  the 
construction  of  the  new  bridge  over  the  Ohio 
River.     The  work  will  be  re-advertised. 

The  Board  of  Public  Works  of  .Anderson, 
Ind.,    has    ordered    the    bridge   petitioned    for 


across  Green's  branch  on  tith  St..  built.     The 
bridge  will  be  of  wood. 

Iowa. 

®The  Clinton  Bridge  and  Iron  Works,  Clin- 
ton, la.,  has  been  awarded  the  contract  by  the 
Scott  county  supervisors,  Davenport,  la.,  for 
the  construction  of  steel  and  iron  bridges  with 
concrete  abutments  and  floors  in  the  county 
durin.g  1911.  Bids  received  on  concrete  arches 
and  culverts  were  rejected,  the  county  deciding 
to  do  the  work  itself.  The  contract  ranges 
from  $1(;.40  per  lin.  ft.  for  12  ft.  .span  to  $38.40 
for  150  ft.  span.  Price  per  cu.  ft  without  re- 
inforcements, 45  cts. ;  price  per  cu.  ft.  with  re- 
inforcements, .58  cts.  Bids  were  opened  March 
(i  by  Edward  Collins,,  county  auditor. 

(SCrant  Baker  and  F.  Mitchell,  Cedar  coun- 
ty, Tipton,  la.,  have  been  awarded  the  con- 
tract by  the  county  commissioners,  Tipton,  for 
the  construction  of  concrete  culverts.  Bids 
were  opened  March  6  by  T.  C.  Moflit.  county 
auditor. 

Kansas. 

®The  Brookville  Bridge  Co.  of  Brookville, 
Kan.,  has  secured  the  contract  for  the  con- 
struction of  the  Dover  bridge  from  the  coun- 
ty commissioners,  Salina.  Kan.  The  structure 
will  be  built  of  steel  joists  and  an  oak  floor 
and  will  cost  $1,298. 

The  house  of  representatives.  Topeka,  Kan., 
has  passed  a  bill  providing  for  the  levying  of  a 
special  tax  by  the  county  commissioners  of 
Leavenworth  county  for  the  purpose  of  build- 
ing new  bridges  and  repairing  such  old  ones  as 
are  worth  repairing. 

The  county  coinmissioiiers  of  Shawnee 
county,  Topeka,  Kan.,  intend  to  do  consider- 
able bridge  work  on  the  Kansas  River  the 
comin.g  summer.  V.  R.  Parkhurst.  Topeka.  is 
county  engineer. 

Louisiana. 

It  has  been  announced  at  Shrevcport.  La., 
that  plans  for  the  building  of  a  traffic  bridge 
over  Red  River,  1.000  ft.  below  the  site  of 
the  present  combination  river  and  traffic  struc- 
ture have  been  completed.  The  estimated  cost 
of  the  bridge  will  be  about  $225,000, 

Maryland. 

®The  Commissioners  of  Caroline  and  Tal- 
bot Counties.  Denton  and  Easton,  Md.,  coun- 
ty seats  respectively,  have  awarded  the  con- 
tract for  building  the  Dover  brid.ge,  which 
spans  the  Choptank  River  connecting  the  two 
counties,  and  .83  of  a  mile  of  road  on  the 
Caroline  side  to  the  Nelson  Meredith  Co,  of 
Chambersburg.   Pa.,   for  $29,810 

Massachusetts. 

Plans  have  been  drawn  for  the  construc- 
tion of  a  $125,000  steel  bridge  over  the  Sau.gus 
River  on  the  Newburyport  turnpike,  near  the 
Lynn  and  Saugus  line,  to  replace  the  Fox  Hill 
bridge,  Lynn,  Mass.  The  county  commis- 
sioners. Lawrence,  Mass..  will  pay  40  per  cent, 
the  street  railway  35  per  cent,  and  the  city  25 
per  cent  of  the  cost. 

William  H,  Ellis  submitted  the  lowest  bid 
to  the  board  of  public  works  of  Boston.  Mass., 
for  the  construction  of  a  tem-orary  Meridian 
St.  bridge,  the  bid  being  $63..54l  The  bids 
were  made  on  proposals  calling  for  60  per 
cent  of  the  work.  The  draw  of  the  bridge  is 
to  have  an  opening  of  70  ft.  instead  of  59 
and  it  will  carry  double  tracks  for  street  cars. 

Michigan. 

©Richard  Heystek  of  Kalamazoo.  Mich.,  has 
been  awarded  the  contract  by  the  city  coun- 
cil of  that  city  for  constructing  the  new  con- 
crete bridge  over  the  Kalamazoo  River  for 
$17,999.  The  plans  of  the  structure  call  for 
a  bridge  of  three  59  ft.  spans.  Other  bids  re- 
ceived were:  Carpenter  &  Anderson.  Grand 
Rapids.  $19,335:  Albion  Lumber  Co..  Albion. 
Mich.,  $23.(1.54;  E.  W.  Seamans,  Grand  Rap- 
ids, $19,889;  Illinois  Bridge  Co.,  Chica.go,  III, 
$18,200;  Wyncoop  &  Gormeley,  Toledo,  O., 
$23,994 ;  Henry  L.  Vanderhorst,  Kalamazoo. 
$22,600,  and  E'.  W.  Bucklev,  Kalamazoo,  $20.- 
900. 


Minnesota. 

®The  Security  Hridge  Co.,  P.  O.  Drawer 
1004,  Minneapolis,  Minn.,  has  been  awarded 
the  contract  by  the  town  of  Grasston,  Minn., 
for  the  construction  of  a  60  ft.  steel  span  with 
concrete  floor  and  concrete  backing  and  wings, 
for  $2,632.  Bids  were  opened  March  10  by 
Peter  Becklund,  chairman,  town  board. 

Nebraska. 

®H.  T.  Ward  &  Co.  of  Tccuniseh,  Neb., 
have  been  awarded  the  contract  for  the  con- 
struction and  repairing  of  all  bridges  in  Otoe 
county,  Nebraska  City,  Neb.,  during  the  year 
1911.  Bids  were  opened  March  9  by  A.  P 
Young,  county  clerk. 

Plans  for  the  new  11th  St.  viaduct  have  been 
presented  to  the  city  council  of  Omaha,  Neb. 
The  new  structure  will  extend  one  block 
farther  south  than  the  old  one  and  will  have 
a  broader  driveway  and  narrower  sidewalks. 
It  is  expected  to  cost  about  $100,000.  Geo.  W 
Craig  is  City  Engineer. 

New  York. 

^Bids  will  be  received  until  2  p.  m.,  April  1. 
by  Henry  Peterson,  Fredonia,  N.  Y.,  superin- 
tendent of  highways  of  the  town  of  Pomfret, 
N.  Y.,  for  the  construction  of  a  concrete  arch 
over  Candaway  Creek  at  Hunt's,  in  said  town, 
according  to  plans  and  specifications  on  file  at 
the  office  of  Frank  H.  Moir,  town  clerk,  Fre- 
donia, N.  Y.  A  certified  check  for  $250'  must 
accompany  each  proposal. 

®The  Town  Board  of  Waverly,  N.  Y.,  has 
awarded  the  contract  for  the  construction  of 
the  new  bridge  to  replace  the  old  suspension 
bridge  over  the  river  to  the  Climax  Road 
Construction  Co.  of  Marothan.  N.  Y.,  for  $12,- 
461,  superstructure  with  plank  floor,  and 
$5,.336  for  substructure.  Other  bids  received 
were :  The  Owego  Bridge  Co.  of  Owego,  N. 
Y.,  superstructure  with  plank  floor,  $11,720; 
with  block  floor,  $12,920;  Seneca  Engineering 
Co.,  of  Montour  Falls.  N.  Y.,  for  bridge  com- 
plete. $19,985;  Lane  Bridge  Co.  of  Painted 
Post,  N.  Y.,  superstructure  with  plank  floor. 
$12,678;  York  Brid.ge  Co..  York  Pa.,  super- 
structure, concrete  floor,  $21,422;  with  plank 
floor,  $14,336 ;  Horseheads  Construction  Co., 
Horseheads.  N.  Y.,  superstructure,  $8,493  and 
$100  for  each  aditional  4-in.  in  depth  of  foun- 
dation down  to  18-in.  lower ;  United  Con- 
struction Co.,  .Albany.  N.  Y.,  superstructure, 
plank  floor,  $12.3.33:  with  block,  $15,000;  J.  J, 
Higgin  &  C.  H,  Reimard,  Waverly,  N  Y. 
substructure,  $9,130. 

®The  new  bridge  across  Rondou  creek  at 
Kingston,  N.  Y.,  will  be  constructed  by  the 
Lane  Bridge  Co.,  of  Painted  Post,  N.  Y.,  for 
$16,950.  the  lowest  bid  received  by  the  Ulster 
county  superintendent  of  highways,  Kingston- 
Other  bids  received  were ;  LTnited  Construc- 
tion Co.,  .Albany.  $25,152;  York  Bridge  Co.. 
York,  Pa.,  $24,551;  E.  J.  Dovle  &  Co.,  Al- 
bany, $24,500;  Lumpfer  &  Remmick,  Buffalo, 
$24,290;  Owego  Brid.ge  Co..  Owego,  N.  Y.. 
$21,245,  and  the  Pennsylvania  Bridge  Co.. 
Beaver   Falls,    Pa.,  $20,361. 

Plans  have  been  prepared  by  Torrance  & 
Taylor.  Engineers.  39  Cortlandt  St.,  New 
York  City,  for  the  construction  of  the  re- 
inforced concrete  approach  spans  for  the 
bridge  which  will  connect  the  mainland  por- 
tion of  Long  Island  with  the  Great  South 
Beach  at  the  new  city  of  Tangier,  N.  Y.  The 
contract  for  the  work  has  been  awarded  to  a 
private  construction  company,  or.ganized  by 
parties  interested  in  the  Tan.gier  Development 
Co.  Bids  for  the  75  ft.  bascule  draw  span  re- 
quired by  the  U.  S.  Government  for  the  chan- 
nel span  of  this  bridge  were  all  rejected  as 
being  too  high.  New  bids  will  be  asked  for 
at  an  early  date. 

The  citizens  of  Fulton,  N.  Y.,  have  voted 
in  favor  of  the  proposition  of  constructing  a 
concrete  steel-reinforced  bridge  across  the 
Oswego  River,  connecting  East  and  West 
Broadway,  to  take  the  place  of  the  old  struc- 
ture. The  sum  of  $125,000  was  voted  at  the 
election  The  estimated  cost  of  the  bridge  is 
$80,000.      . 


4"  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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North  Carolina. 

The  bill  which  the  county  cdnimissioiiers  al 
Charlotte,  N.  C,  had  drawn  for  adoption  in- 
the  legislature  authorizing  the  building  of  a 
bridge  over  the  Catawba  River  at  Sloan's 
ferry  in  conjunction  with  the  similar  board 
from  Gaston  county,  has  passed  the  House 
of   Representatives. 

North  Dakota. 

•I«Bids  are  asked  until  ■_'  p.  ni..  .April  5,  by 
Henry  Albertson. -couiUy  auditor,  Rugby,  N. 
Hak.,  for  furnishing  the  county  with  metal 
culverts  and  road  niachincrv  for  the  year 
I'Ul. 

Ohio. 

4*Bids  will  be  received  uiuil  noon.  Marcli 
24,  by  county  commissioners.  Frank' Miingcr. 
chairman,  Davton.  O..  for  constructing  a  steel 
bridge  over  Wolf  Creek  in  Rrookville. 

4"Bids  will  be  received  until  11  a.  m.,  .\pril 
•5,  by  county  commissioners,  John  F.  Golden- 
bogen.  clerk,  for  construction  of  bridge  work, 
per  report  No.  — ,  storm  sewer.  Flniyra  Road, 
W'arrensville  township.  Fr:uik  R.  Lander, 
county  surveyor.  New  Court  House,  3d  St.. 
Cleveland,  O. 

^•Bids  will  be  received  until  noon,  March 
24,  by  the  county  commissioners,  Fred  Dreibs, 
clerk,  Cincinnati,  O.,  for  the  following  county 
work:  Under  Specifications  No.  Ifi4 — For 
new  superstructure  of  bridge  on  the  Spring- 
licld  Pike,  near  the  .Allen  Hoffman  Farm,  one- 
(|uarter  mile  north  of  Springdalc,  in  Spring- 
lield  township.  Plans  and  specifications  now 
on  file  in  the  office  of  tlie  board  of  county 
commissioners.  Certified  check  for  $"iOO  re- 
quired with  bid. 

4«Bids  will  be  received  until  H  a  m.,  .March 
22,  by  county  commissioners,  John  F.  Golden- 
bogen,  clerk,  Cleveland,  O.,  fcir  the  construc- 
tion of  bridge  work  per  report  No.  2709,  con- 
crete bridge,  .Anderson  road,  Euclid  township; 
report  No.  2770,  extension  of  roadway,  Broad- 
view road,  Brecksville-Royalton  townships; 
report  No.  2771,  concrete  arch,  station  road, 
r)ver  Chippewa  Creek,  Brecksville  township ; 
report  No.  2772,  concrete  arch,  Irish  road, 
over  Pli-m  Creek,  Olmsted  township;  report 
No.  2774,  culvert  extension,  Broadview  road, 
Brecksville-Royalton  trnvnshi|)s,  in  accordance 
with  the  form  of  contract  .and  specifications  to 
I)e  furnished  by  Frank  R.  Lander,  county  sur- 
veyor, new  court  house,  3d  St.,  Cleveland,  O. 

®The  county  commissioners  at  Port  Clinton, 
O.,  have  awarded  the  contract  for  the  con- 
■  struction  of  a  draw  brid.ge  at  Port  Clinton,  as 
follows:  Modern  Construction  Co.  of  Fre- 
mont, O.,  $(),!17,"),  for  substructure  ;  the  Home 
Engineering  &  Contracting  C".  of  Canton,  O., 
$7,887,  for  the  superstructure.  Bids  were 
oi)ened  March  (i  liy  W.  H.  Nylander.  county 
auditor. 

®The  county  commissioners.  New  Philadel- 
phia, O.,  have  awarded  a  contract  for  placing 


new  plank  and  joists  in  the  Tuscarawas  river 
bridge,  according  to  plans  and  specifications 
recently  made  by  the  county  engineer,  to  \'ir- 
gil  Starker,  for  $2."i  per  M.  for  materials  and 
,$4. .50  per  M,  for  l.ibor  in  removing  and  re- 
placing plank  and  joists. 

The  City  Cotuicil  of  Cincinnati,  (.).,  lias 
passed  a  bond  issue  of  $2-50,000  for  the  con- 
struction of  the  Ciilbert  .Ave.  viaduct.  The 
plans  have  been  completed  and  the  service 
director  will  ask  for  bids  for  the  construc- 
tion  of   the  bridge   within   a   few   days. 

Pennsylvania. 

^•Bids  are  asked  nruil  tioon.  .M.irch  23,  by 
the  commissioners  of  Lycoming  county,  Wil- 
liamsport.  Pa.,  for  constructing  foot  walks  on 
two  bridges  at  Williamsport,  and  for  furnish- 
ing and   placin-'   steel   stringers  on   one  bridge. 

South  Dakota. 

^Bids  are  asked  until  2  p.  m.,  ,-\prd  -"i,  b\  T. 
C.  Young,  county  auditor,  Iduron,  S.  Dak.,  for 
liuiMing  all  liridges,  both  steel  and  wood,  .and 
repairs  to  all  county  brid.gcs,  and  all  concrete 
work  that  may  be  ordered  by  said  board  dur- 
ing the  ensuing  year.  Each  bid  must  be  ac- 
companied by  complete  plans  and  specifica- 
tions showing  size  of  and  stress  in  all  mem- 
bers, and  a  certified  check,  filed  in  a  separate 
envelope,  for  the  sum  of  $1,000. 

Utah. 

The  House  Connnittee  on  Highways  and 
Bridges,  State  Legislature,  Salt  Lake  City, 
Utah,  has  passed  a  bill  appropriating  $35,000 
providing  for  the  construction  of  a  steel 
bridge   across   the   Grand   River   at    Moab. 

Virginia. 

^Bids  are  asked  until  noon,  March  28,  by 
J.  O.  Magrudcr,  City  Engineer,  Danville,  Va., 
for  constructing  a  1,000  ft.  long.  20-ft.  road- 
way, reinforced  concrete  arch  bridge  over  Dan 
River  on  LTnion  St.,  Danville.  Wilbur  J. 
Watson,  Consulting  Engineer,  Cleveland,  O. 

The  Norfolk  &  Western  and  the  Chesapeake 
&  Ohio  railroads  will  contribute  to  the  con- 
struction of  a  concrete  bridge  over  the  James 
river  in  Lynchburg,  Va.,  in  order  to  get  rid  of 
grade  crossings. 

City  Engineer  Charles  Bollin.g  of  Richmond, 
Va.,  has  submitted  an  estimate  .of  $500,000  to 
the  sub-committee  on  James  River  bridge,  pro- 
viding the  approaches  are  to  be  raised  aliove 
the  high  water  record.  The  estimated  cost 
of  the  bridge  proper  is  $225,000. 

The  King  William  and  Hanover  County  Su- 
pervisors. King  William  and  Hanover,  Va., 
countv  seats  resoectively,  have  decided  to 
build  an  iron  bridge  across  the  Pamunky 
River  at  Hanover  town,  at  a  cost  of  $4,000, 
Hanover  to  pay  one-fourth  and  King  Wil- 
liam three-fourths  nf  the  amount. 

Washington. 

City  Engineer  Morton  Macartney  of  Spo- 
kane, Wash.,  has  submitted  a  plan  to  the  city 


council  for  consideration  for  the  construc- 
tion of  a  viaduct  from  Front  Ave.,  along 
Sheridan  to  a  new  East  Olive  Ave.,  bridge. 
The  estimates,  including  the  viaduct,  the 
bridge  and  approaches,  aggrepate  $307,000,  a 
part  of  which  will  Ije  borne  by  the  railways 
concerned — the  Milwaukee  and  the  Inland 
Empire  systems.  The  plan  provides  for  grade 
separation  at  a  congested  part  of  the  city. 

Accordii^g  to  advices  from  Olympia,  Wash., 
the  legislature  will  probably  make  an  appro- 
priation for  the  construction  of  the  proposed 
bridge  across  the  Lewis  River  near  Wood- 
lawn,  which  will  cost  $00,000.  Clark  and 
Cowlitz  counties  have  each  voted  $15,000  for 
the  bridge.  It  is  proposed  to  locate  the  bridge 
at  a  point  where  it  will  aid  the  Pacific  High- 
way movement. 

A  bill  has  been  introduced  in  the  senate  al 
Olympia,  Wash.,  by  Senator  Wesley  L.  Jones, 
to  procure  the  consent  of  Congress  to  the 
Iniilding  of  a  liridge  by  the  citv  of  Northport. 
Wash.,  over  the  Columbia  River.  The  es- 
timated cost  of  the  structure  is  $125,000.  The 
county  commissioners  have  already  apiiro- 
priated  $20,000  toward  the  construction  of 
the  bridge. 

Mayor  .A.  \'-  Fawcett  of  Tacoma,  Wash., 
has  signed  the  contract  retaining  Waddell  & 
Harrin.aion  of  Kansas  City,  Mo.,  as  engineers 
to  prepare  plans  for  a  bridge  across  the  city 
waterway  and  the  one  across  the  Puyallup 
River.  Plans  will  be  ready  in  about  a  month 
for  the  construction  of  both  structures  in- 
volving a  total  expenditure  of  $015,000.  The 
waterwav  bridge  will  cost  $475,000  and  the 
Puyallup   River  bridge  will   cost  $140,000. 

Wisconsin. 

®The  City  Council  of  Menominee,  Wis., 
has  awarded  the  contract  for  the  construc- 
tion of  the  bridge  to  connect  this  city  and 
M.arinette  to  tlic  Wausan  Iron  Co.,  Wausau. 
Wis.,   for  $24,408. 

.A  petition  has  been  circulated  to  rebuild 
the  present  wagon  bridge,  connecting  the  east 
and  west  sides  of  the  city  of  Grand  Rapids. 
Wis.,  with  concrete  piers,  and  wide  enough  for 
the  street  car  line  and  the  proposed  extension 
of  the  interurban  service  to  Stevens  Point. 

Canada. 

^Bids  are  asked  until  noon,  March  28,  by 
John  H.  Jackson,  Superintendent  Queen  Vic- 
toria, Niagara  Falls  Park,  Niagara  Falls, 
Out.,  for  constructing  steel  concrete  bridges 
For  further  particulars  see  Roads  and  Streets 
this  issue. 

®The  Grand  Trunk  Ry.  has  awarded  the 
contract  for  the  construction  of  all  the  bridges 
on  the  branch  line  at  Edson-,  .Alta.,  to  Crcel- 
man  &  Verge. 

It  is  reported  that  the  Grand  Trunk  rail- 
way will  build  two  steel  bridges  on  its  line 
west  of  Edmonton,  Alta.  H,  G.  Kelley  is 
Chief   Engineer,   Montreal,  Que. 


IRRIGATION,   DRAINAGE.  LEVEES  AND  CANALS 


California. 

The  Sutter-Butte  (.anal  I...  has  tiled  its 
articles  of  incorporation  .il  Oroville.  The 
capital  stock  is  $1,250,000.  The  directors  and 
stockholders  are:  M.  Rowlands,  Berkeley; 
Thomas  H.  Breeze,  Fairoaks;  E.  M.  Kent, 
San  Francisco ;  G.  H.  Kellogg.  Berkeley,  and 
Gordon  Hall,  San  Francisco. 

Advices  from  .Auburn,  Cal.,  state  that  H.  C. 
Whitman  has  filed  an  appropriation  of  100,000 
in.  of  water,  4-in.  pressure,  in  the  American 
river  in  El  Dorado  and  Placer  counties  at  a 
point  on  the  left  Ijank  where  the  Middle  F'ork 
and  the  North  Fork  of  the  river  join.  It  is 
reported  that  he  proposes  building  a  dam  at 
that  point  200  ft.  higli. 

Illinois. 

^Bids  are  asked  initil  March  10.  by  4'. 
James  .Allen.  Connnissioner  of  North  hnrk 
.Special    Drainage   Distriei.    Uroughton,  111.,    for 


ditch  work  amounting  to  about  1,1)110,000  cu. 
yds.,  estimated  to  cost  7  cts.  per  cu.  yd.  Speci- 
fications are  on  file  at  the  office  of  the  County 
Clerk  at  McLcansboro,  but  letting  will  be  Iield 
at  Broughton,  III.  Certified  check  for  $5,000 
required  with  liid.  W.  W.  Stokes,  Carmi,  II!.. 
is   Engineer. 

•J«Ijids  will  be  received  until  Marcli  18  b\ 
H.  C.  Phillips,  Town  Clerk.  Cerro  Gordo,  lli. 
for  furnishing  the  following  drain  file  and 
constructing  ditches,  etc.  :  3,100  ft.  18  in.,  2.100 
ft.  10  in.,  3,!)oil  ft.  15  in.,  4400  ft.  14  in,,  4,100 
ft.  8  in.,  the  8  in.  lo  lie  red  shale  tile.  Larger 
sizes  to  be  vitrified.  Work  is  to  be  done  for 
LTnion    Drainage   District    N'o.   0. 

Indiana. 

•|«P'ids  will  be  ..peiied  March  2u  by  Wni. 
I  larley.  County  .Surveyor,  Hartford  City.  Ind.. 
for  constructing  tlu;  James  C4ia|)m.-iii  ditch,  the 
work   consisting   ..t    'ipen    ditch   !),000    ft.   long. 


requiring  excavation  of  4,341  cu.  yds,,  and  the 
following  red  drain  tile:  900  ft.  10  in.,  1,100 
ft.  12  in.,  3,278  ft.  14  in.,  2,090  ft.  18  in.,  max- 
imum cut  7.28   ft. 

Petition  has  been  filed  with  the  Commission- 
er of  Cass  County  :it  Logansport,  asking  for 
certain  rights  and  privileges  for  the  construc- 
tion of  a  concrete  dam  and  power  house  on 
the  Wabash  Riv.-r  at  Georgetown  in  Cass 
County.  Plans  and  specifications  for  the  dam 
are  said  to  have  already  been  prepared.  Judge 
Qninch  A.  Meyers,  Logansport,  Ind.,  and  O. 
H.  Binns  of  the  Casparis  stone  quarries,  are 
said   lo  be   interested. 

Conmiissioners  of  Clay  County,  Brazil,  Ind.. 
have  appointed  \V.  S.  Rawlay  as  drainage 
comniisioners  to  have  charge  of  the  work  of 
improving  Eel  River  by  taking  out  some  of 
the  curves  and  putting  in  a  system  of  drain 
age  for  southern  (.'lay  and  western  Owen 
counties. 


•J*  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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Iowa. 

•5»l!i(I>  will  he  reocivi-d  uiiiil  Marcli  -S  In 
\'.  .\.  Hiirk-y.  County  .\inlitor,  SihU-y.  I;i..  for 
work  in  Drainage  Districi  No.  U.  including  a 
main  ditch  ;51,000  ft.  long,  (i  ft.  bottom,  aver- 
age depth  7.,s  It.ina.xiininn  depth  i:t  ft.,  slope.* 
1  to  1,  requiring  excavation  of  liS.tUO  cii.  yds. 
Ivstiniated  cost  of  open  worlc.  $I2..S(M.  Tile 
vork  will  include  as  follows:  .'t.'iOU  ft.  Iti  in., 
1.000  ft.  It  in.,  8.III0  ft.  12  in.,  li.500  ft.  10  in.. 
ll,(i(H>  ft.  "^  in.,  and  2,(i00  ft.  t!  in.  liids  will  he 
received  ><n  either  clay  or  cement  tile. 

Kansas. 

The  ci>ti>truclioii  of  llie  South  Side  levee  at 
Topcka.  is  progressing.  Concrete  work  has 
been  started  and  will  be  puslied  with  all  pos- 
sible speed.  Jones  Bros.,  of  Leavenworth. 
Kans..  are  the  General  Contractors  with  an 
olliee  at  Topeka,  Kans. 

Preliminary  report  has  been  made  by  the 
Commis.sioners  for  a  .5-milc  drainage  ditcJi 
between  Rossville  anil  Silver  Lake  in  Shaw- 
nee Comity.  V.  R.  Parkhurst,  Topeka.  Kan., 
is  the  Engineer. 

\bout  1,600  ft.  of  concrete  box  is  ti'  ho 
constructed  for  drainage  purposes  at  Silver 
Lake  in  Shawnee  County.  V.  R.  Parkhurst. 
Topeka,  Kan.,  is  engineer  in   charge. 

Preliminary  report  has  been  made  for  tin- 
construction  of  drainage  work  at  Maple  Hill 
in  Wabaunsee  County.  \'.  R.  Parkhurst.  To- 
peka. Kan.,  is  the  engineer  in  charge  of  the 
work. 


Minnesota. 

•J*l'>i<ls  are  asked  until  Marcli  L'N  hy  J  I.. 
Johnson.  I'ounly  .-Auditor,  Oliva,  Minn.,  for 
constructing  county  ditch  \o.  lli.  The  work 
requires  l.tidi  cu.  yds.  open  scraper  work,  I.OOO 
cu.  yds.  of  cleaning  present  chaimcl.  and  fur- 
nishing and  laving  the  following  lile:  t.lOd  ft. 
8  in,.  I.mm   ft.   l(i  in.,  1.700  ft.   1")  in..   I.*l0  ft. 

14  in.,  800  ft,  12  in.,  1,.354  ft.  10  in.,  4.()l)2  ft. 
!)  in.  7.178  ft.  8  in.,  1,000  ft.  7  in.,  l.OI.".  fi.  (i 
in..  2.1)10  ft.  5  in.  Rids  on  either  h;ird  liurned 
clay  tile  or  standard  make  cement  lile  will  he 
considered.     Total  estimated  cost  $|0..")(l.'i, 

^+Mids  will  be  received  until  .\pril  7  hy  J.  I., 
George.  County  .-\uditor,  Bemidji.  Minii..  for 
constructing  Judicial  Ditch  No.  o  and 
branches.  The  work  includes  a  ditch  approxi- 
mately 1.5  miles  long,  4  and  ,5  ft.  wide  at  hot- 
loni.  average  denth  4  ft.,  slopes  1  to  1,  requir- 
ing excavation  of  72,496  cu.  yds.  There  will 
also  be  14.71  miles  of  highway  to  he  con- 
structed and  20  corrugated  iron  culverts. 

®Two  contracts  for  furnishing  brusli  for 
government  river  improvement  work  have  been 
awarded  as  follows:  George  Holshaminer  of 
La  Crosse,  for  cutting  25.000  yards  for  de- 
livery at  various  points  north  and  south  of 
La  Crosse:  Charles  Ott  of  Genoa  for  2.5.000 
yards  for  delivery  at  the  lower  end  of  the 
districi. 

Missouri. 

The  State  Legislature  has  passed  the  hill 
and   it   has   been   si.gned   by  the   Governor,   al 


InuiMi;  l\an>as  City  to  build  dikes  across  tlie 
Kansas  line  to  the  Kaw  river  along  the  banks 
of  Turkey  and  O.  K.  creeks.  The  bill  also 
gives  the  city  the  right,  on  all  the  water- 
shed to  the  Kaw,  to  condemn  land  to  build 
any  sewer,  dike  or  levee  it  deems  necessary, 
with  or  withoul  llu-  co-operation  of  the  pub- 
lic corporations  of  Kansas.  The  right  to 
amend  the  city  charier  to  any  form  of  tax.n- 
tion  also  is  included  in  the  bill. 

Ohio. 

Commissioners  of  Marion  County  will  hold 
.■1  hearing  at  10  a.  m.,  March  20,  at  the  office 
of  the  County  Auditor,  Marion.  O..  on  the 
petition  for  deepening,  widening  and  straight- 
ening the   Secgar-Merrit    County   ditch. 

Oregon. 

A  syndicate  of  Ontario,  Ore.,  capitalists  in- 
cluding some  of  the  members  of  the  Ontario 
Land  &  Townsitc  Co..  has  secured  the  800.000 
••icre  holdings  of  the  Willamette  and  Cascade 
military  road  lands  in  township  18-47.  being 
the  townsbip  in  which  Ontario  is  located.  The 
new  owners  have  engineers  at  work  platting 
the  land,  and  will  install  an  irrigation  plant 
that  will  water  every  acre.  This  plant  will 
be  located  about  three  miles  south  of  Ontario 
on  the  Snake  River,  from  whence  a  pipe  line 
10.000  ft.  long  will  take  the  water  to  the  high 
bench  adjoining  Ontario. 


Alabama. 

.-\  bond  election  is  to  he  called  in  Gadsden. 
Ala.,  to  authorize  the  issuance  of  bonds  in 
the  sum  of  $.50,000  for  the  completion  of  the 
new  waterworks  plant.  W.  C,.  Ballinger  is 
mayor. 

California. 

®The  City  Trustees  of  Ontario.  Cal.,  have 
made  the  following  awards  of  the  contracts 
for  the  installation  of  the  new  municipal 
water  system  in  three  parts  to  the  lowest  bid- 
ders on  the  various  sections  of  the  work,  as 
follow^s :  The  Western  Pipe  Co..  of  Los  An- 
geles, new  steel  riveted  pi"'-  $l(i,.3f)8 :  the 
Crane  Co.  of  Los  .\ngeles,  special  screw- 
pipe  and  joints.  $70.37,5:  Joe  Chutuck  of  Los 
.\n,geles,  digging  ditches  and  laving  pipe,  $18.- 
882.     The  total  cost  of  the  system  is  $17.5,000. 

The  L^nion  Water  Co..  of  .Mameda.  Cal. 
will  lay  water  mains  in  the  city  within  the 
next  two  months  which  will  bring  water  from 
Mount  Hamilton  and  Roberts  Landing,  about 
12  miles  beyond  San  Leandro.  into  the  city 
and  Berkeley  and  Oakland  to  supply  the  con- 
sumers of  the  companv.  G.  E.  Oilman.  .\sst. 
Engineer  of  the  company,  will  be  in  charge 
of  the  work. 

•  The  Committee  on  Outside  Supply  of  the 
Board  of  Trade  Water  Committee.  Pasadena. 
Cal..  plan?  a  $9,000,000  water  project  to  divert 
7.000  rniners  inches  of  water  from  the  Mo- 
jave  River  to  Pasadena  and  towns  and  cities 
along  a  route  from  San  Bernardino  here.  The 
committee  sent  J.  B.  Coulston.  its  chairman. 
Judge  W.  S.  Harbert.  and  Engineers  T.  D. 
.\llin  and  Ezra  Scattergood  to  investigate  the 
Mojave  project.  It  is  planned  to  construct 
an  aqueduct  through  the  desert. 

Georgia. 

®The  City  Council  of  Gainesville.  Ga .  has 
awarded  the  contract  for  the  erection  of  a 
brick  pumping  station,  etc..  in  connection  with 
the  water  works  system  to  Prater  &  Loden 
of  Gainesville.  W.  B.  Eppcs  is  Citv  En- 
gineer. 

.An  election  will  be  held  in  .Mbany.  Ga.. 
shortly  to  vote  on  the  proposition  of  issuing 
bonds  in  the  sum  of  $12,500  to  extend  the 
water  and  sewer  mains. 

.\n  election  is  to  be  held  in  .-Xmericus.  Ga.. 
on  .April  4.   for  the  purpose  of  voting  on  the 


issuance  of  l;onds  to  the  amount  of  $t)o.000 
for  extending  the  waterworks  and  sewer  sys- 
tems. 

The  plant  of  the  Columbus.  Ga..  Water 
\\  orks  Co.  has  been  sold  under  a  decree  of  the 
federal  court,  for  $392,000.  The  city  can  now 
proceed  with  the  construction  of  a  mtuiicipal 
waterworks   system. 

Georgia. 

Plans  and  specifications  have  been  prepared 
by  J.  B.  McCrary  &  Co..  of  Atlanta.  Ga..  for 
the  construction  of  a  water  works  system  for 
Titusville.  Fla..  estimated  to  cost  between  $25  - 
oOO  and  $30,000.  The  work  will  include  power 
house,  elevated  tank,  reservoirs,  piping,  iron 
hydrants,  etc. 

Illinois. 

•{•-■^  $7,000  bond  issue  has  been  voted  hv  the 
Village  of  Odell,  III.  The  proceeds  of  the 
bond  issue  will  be  used  for  improving  the 
waterworks  .system.  It  is  stated  that  bid's  will 
be  opened   March  27. 

•J«Bids  will  be  received  until  .March  18. 
1911,  by  B.  J.  Mullaney.  Commissioner  of 
Public  Works.  Chicago.  III.,  for  furnishing 
and  delivering  valves  for  standard  water  pipe 
from  4  to  24  ins.  in  diameter  inclusive,  and 
for  2%  and  4-in.  double  and  sin.gle  hyilrants. 
They  are  to  be  made  of  the  form,  dimension 
and  details  as  showm  by  specimen  castings  at 
the  water  works  shops.  2304  S.  .Ashland  .Ave. 
The  contract  shall  also  include  not  more  than 
2  tons  of  such  minor  repair  parts,  not  to  ex- 
ceed in  weight  500  lbs.  each,  as  may  be  or- 
dered by  the  Commissioner.  Patterns  for 
castings  will  be  loaned  to  the  contractor  bv 
the  city  and  shall  be  used  exclusively  for  cast- 
ings required  by  this  contract.  Approximate- 
ly 250  tons  of  castings  will  be  required  by  the 
city  and  contractor  will  be  required  to  furnish 
all  the  castings  necessary  to  complete  any  four 
of  the  follow-ing  eight  items  if  ordered  by  the 
Commissioner,  but  deliveries  need  not  ex- 
ceed five  tons  per  day.  Ten  2%-in.  double 
hydrants  complete,  four  4-in.  double  hydrants 
complete,  four  4-in.  valves,  four  (i-in.  valves, 
four  8-in.  valves,  one  12-in.  valve,  one  10-in 
valve,  one  24-in.  valve.  All  castings  are  to 
be  of  tough  gray  iron,  free  from  defects  and 
subject  to  inspection  as  to  material  weight, 
a  test  by  hydrostatic  pressure  of  150  Ihj.  per 
sq.   in. 


^•Bids  will  be  received  until  11  a.  m., 
March  17,  1911,  by  B.  J.  Mullaney,  Commis- 
sioner of  Public  Works.  City  Hall.  Chicago, 
for  furnishing  and  delivering  two  30-in.  Ven- 
turi  meters  for  use  at  the  22nd  St.  pumping 
station.  Each  meter  shall  cimsist  of  cast  iron 
Venturi  tubes  which  can  be  placed  in  the  main 
line  of  the  pipe  in  which  the  flow  is  meas- 
ured. The  inlet  section  of  the  tubes  shall  have 
flanged  connections.  The  inlets  and  outlets 
shall  have  spigot  and  bell  end  respectively  of 
suitable  size  for  connection  to  the  standard 
30-in.  pipe.  Each  meter  shall  include  one 
graphical  recorder  showinsr  continuously  the 
rate  of  flow  in  million  gallons  every  24  hours, 
one  counter  dial  show-ing  total  quantity  of 
water  in  gallons  passinp  through  the  meter, 
one  indicator  dial  showing  the  rate  of  flow- 
in  milion  gallons  per  24  hours  at  the  instant 
of  observation. 

•{♦Bids  will  he  received  until  11  a.  m.. 
March  18.  liUl.  hy  B.  J.  Mullaney,  Commis- 
sioner of  Public  Works.  City  Hall,  Chicago, 
for  furnishing  and  delivering  approximately 
200  tons  of  cast  iron  valve  basin  and  fire 
cistern  covers  to  be  delivered  as  follows: 
Yard  A..  Avers  .Ave.  and  Wabansia  .Ave..  30 
per  cent;  Yard  B,  2.352  S.  .Ashland  Ave..  35 
per  cent:  Yard  C,  49th  PI.  and  Union  Ave.. 
20  per  cent :  A'ard  D.  liOth  St.  and  Yates  Ave.. 
15  per  cent.  The  castings  are  to  be  made  of 
the  best  quality  of  gray  iron  and  shall  be  free 
from  blow  holes,  cold  shuts  and  other  de- 
fects. -All  castings  arc"  to  be  made  from 
drawings  furnished  by  the  City  of  Chicago  and 
are  to  be  subject  to  tests,  inspection  and  ap- 
proval of  the  Commissioner.  The  standard 
weight  of  curb  is  390  lbs.  and  lid  150  lbs.  A 
certified  check  drawn  on  a  responsible  bank 
iloing  business  in  Chicago  must  accompanv 
all  bids. 

^Bids  will  be  received  until  11  a.  m.,  March 
21,  1911,  bv  B.  J.  Mullanev.  Commissioner  of 
Public  Works,  4th  floor.  City  Hall.  Giicago. 
for  furnishing  and  delivering  to  the  city's  pipe 
yards  at  2352  S.  Ashland  .Ave.,  corporation 
ferrules  as  follows :  7,500  %-in.  ferrules  ap- 
proximate unit  weight  2  lbs.  3%  oz. ;  300  1-in. 
ferrules,  approximate  unit  wei.gbt  2  lbs.  12-9/16 
oz. :  200  1%-in.  ferrules,  appro.ximate  unit 
weight  4  lbs.  12  9/16  oz. :  200  1%-in.  ferrules, 
:ipproximate   unit   weight   8   lbs.   2%    oz. ;   300 
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_'-in.  ferrules,  approximate  unit  weiglit  l.'l  llis 
II  -J/Ui  oz.  The  composition  of  the  liiiished 
ferrule  shall  l:e  as  follows :  8'.!  parts  copper. 
I)  parts  tin,  lu  parts  zinc,  2  parts  lead,  each 
metal  to  be  of  good  and  satisfactory  quality 
and  properly  mixed.  The  castings  shall  lie 
free  from  all  injurious  defects  and  of  uni- 
form thickness.  Dr.-iuings  and  specifications 
must  be  strictly  adhereil  lo  and  may  be  had 
upon  application  to  the  Commissioner  of  Pub- 
lic Works.  Proposals  must  be  accompanied 
by  cash  or  certified  check  on  ,1  responsible 
I'liicago  bank  for  $:V)0. 

4*Bids  are  asked  until  c-'  p,  ni.  .\larcli  '2'-'k 
liy  Board  of  Local  lmprii\  enuiils  of  Wheaton, 
111.,  for  an  extension  of  ihi'  water  mains  in 
Harrison  .Ave.  .\rtlnn-  1.,  \\  c'bstcr  is  City 
Engineer  of  Wheaton,   111. 

4*Bids  are  asked  until  ."1  p.  ni.,  .\lanli  17, 
by  the  Board  of  Public  W'.irks.  Penria,  ill., 
for  two  2:il)  h.  p.  li.ilKock  X  Wilcox  type 
boilers  to  be  installcil  at  the  cit\  pumping 
station.  Bids  arc  also  asked  t(n-  construct- 
in.g  a  lliO-ft.,  ;i  ft.  inside  ilianuter,  brick  chim- 
ney. 

^I'lids  will  be  recei\cd  by  I'..  J.  Mullaney. 
Coiumissioncr  of  F'ublic  Works.  Chicago.  4th 
ibior.  City  Hall,  for  furnishing  and  delivering 
special  castings  to  the  variotis  pipe  yards  as 
follows:  '200  tons  of  special  castings  for  cast 
iron  water  pipe,  to  be  4  ins.  to  12  ins.  in  diam- 
eter (inclusive)  with  the  exception  that  a  cer- 
tain amount  of  large  castings  ma.\'  be  ordered 
(  1(1  ins.  to  48  ins.  in  diameter,  inclusive),  pro- 
\ided  such  large  castings  shall  not  exceed  10 
tons  in  weisjlit.  Castin.gs  are  to  be  delivered  in 
such  qiuuitities  as  the  Commissioner  of  Public 
Works  may  direct  as  follows  :  \'ar(l  .\.  .\vers 
.\ve.  and  Wabansia  Ave.;  Yard  P..  2.'1.')2  S. 
.\shlaiid  .\ve.  :  Yark  C.  4llth  PI.  and  Union 
,-\.ve. ;  Yard  D,  (iSth  .St.  and  Yates  .Ave  ;  Yard 
E,  104tli  -St.  and  Howard  .Ave.  All  castings 
shall  be  sound  and  fully  up  lo  specilii-.atlons  on 
file  at  office  of  Commissioner  of  Public  W'orks. 
Pro]iosals  must  be  accompanied  bv  cash  to  the 
amount  of  $4(^0  or  .a  certified  check  for  the 
same   amount. 

®The  Citv  Council  ..f  Jnli.-t.  Ill,,  has 
awarded  HilJ-Tripp  Pump  Co,,,  of  \ndersou, 
fnd,,  the  contract  for  furnishing  and  install- 
ing the  pump  comiilete  for  the  new  artesian 
well   at   Canal   and   Division    Sts,.   for  J."i.98."i. 

The  citizens  of  Deland,  111.  recently  voted 
against  the  proposition  of  issuing  bonds  for 
the  installation  of  a  water  works. 

Plans  have  been  iirep.ired  by  1  ,S.  Spikes  of 
V'inceniies,  Ind..  for  the  con^tiiuiion  of  a  new 
water  works  for  Elora,  III  .  .it  an  eslimated 
cost  of  $7,000.  The  water  supply  will  be  se- 
cured from  ikep  wells.  Contr.uts  will  be 
let     shortly, 

Indiana. 

4*Bids  arc  asked  until  I  p  ni.,  March  2."i. 
bv  J,  W.  Sanderson.  Tre.isurer  .Marion 
iVranch.  X,  H.  D.  V.  S.,  .National  .Milit.irv 
Home.  Iiul.,  for  machiner\  ,ind  materials  for 
improvement  of  w.iter  snpph  at  the  Soldiers" 
I  fonie. 

Iowa. 

Aflhe  contract  lor  the  waler  works  and 
I  lectric  lighting  improvements  for  .Adair,  la., 
has  lieen  awarded  to  the  l)es  Moines  Bridge 
it  Iron  Co.,  of  Des  Moines.  I.i..  for  $28.4(i0. 
The  W.  K.  Palmer  Co.,  717-72ii  Dwight  Bldg., 
Kansas   City,   Mo.,   Engineer^ 

®The  contract  for  the  water  works  and 
electric  lighting  improvements  for  .Atlantic, 
la.,  has  been  let  to  the  Joseph  .A.  Borteii- 
langer  Co..  of  Omaha,  Neb,  for  $4a.OiiO.  The 
W.  K.  Palmer  Co..  Dwight  P,ldg..  Kansas 
City.    Mo..    Ergineers. 

Louisiana. 

The  city  of  Hounia.  La.,  plans  the  construc- 
tion of  a  reservoir  and  filters  in  connection 
with  water  works.  The  city  is  desircuis  of 
knowing  what  a  plant  with  l."}(i,()00  gals,  daily 
capacity  will  cost.  Lucius  I'ucker  is  City  En- 
Linieer. 

Maryland. 

sTbe  Board  of  Contract  and  SuppK  10 
Schenectady,  N.  Y..  has  awarded  the  contract 
for  furnishing  180  tons  of  cast  iron  pipe  and 
specials    to    Charles    Miller    &    Co.,    of    Utica, 


.\.  ^^  This  compain  was  ,-dso  awarded  the 
contract  for  furnisbmg  two  tons  of  pig  lead 
at  $it7  per  ton. 

Consulting  Engiiuer  J,  H.  Fuertes,  140  Xas- 
seau  St..  New  York  City,  has  submitted  his 
report  as  to  the  plan  to  abandon  the  Potomac 
River  as  the  source  of  water  supply  for  the 
city  of  Cumberland,  Md.  I'he  engineer  rec- 
ommends Evitts  creek  as  the  best  source  of 
supplv.  The  estiiiKiteil  cost  of  a  svstein  pro- 
viding 12.000.0(,IO  g.ils,  daily  is  $"..38,428.  For 
a  0,000.001)  gal.  dail\  system  the  estimated  cost 
is  given  as  $409,000,  'riie  act  of  the  legislature 
calls  for  a  vote  on  .1  $."iOli.(l(Hi  bond  issue  for 
a   new   water   supply,   also  a   \ote  on    the   plan 
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Massachusetts. 


•j«l!ids   will   be   opened   ,it    I    p 
b\    tile    Water  and   Sewer   Comnussi 
.V2   Swan   St.,   Medford,   .Mass,,   for 
the   City   of   Meilford   with   aboui    I: 
cast   iron    water   pipe   and   about    l-i, 
vilrilied    salt    gl.'ized    sewer    pipe, 

Michigan. 

l.angley   &  Jcmus   submitted   the 
for  the  construction  of  the  inlet  and 
the   new   Fair\  iew    |iiinipin,a   station 
of  the   water    works,    Detroit     .Mich, 
being   $10.1211 
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The  City  of  P.ybalia.  .Miss,,  will  probably 
issue  bonds  in  the  sum  of  $|0.(i(i(i  for  the  pur- 
pose of  inst.-illing  :\  wnlrr  .-nid  an  electric  liubt 
lilant, 

Missouri. 

•  •J-I^iils  will  Iri.-  recened  until  .March  Mn  by 
Board  of  l-'ire  and  W.iier  Comiuissioners, 
Kansas  City.  Alo,.  for  llie  construction  of  a 
self-contained,  \ertical  triple-expansion  crank 
and  flywdieel  pumping  engine  of  2ii,(i(Ml.(i()n 
.gals,  capacity  in  24  hours 

.An  election  will  be  held   in  Cole  C.nnp.  .\lo. 
Some  time  in    ,\|iril    for  the  imrp'ise  of   Miiin 
on    the    issuance    of    bonds    lo    the    amount    of 
$10,00(1   for   water  works, 

A  bill  was  recently  introdnceil  in  the  Mis- 
souri legislature  at  Jelferson  Cit\.  Mo,  bv 
Representative  Willeford  of  Ray  County,  call- 
in.g  for  the  preservation  of  a  pure  water  sup- 
pl\'  for  cities  which  are  obliged  to  clepend  on 
the  .Missouri  Ri\ei  lor  waler,  4"1k-  bill  pro- 
poses to  prevent  Kansas  Cit\.  .St.  Joseph  and 
all  cities  along  the  Missouri  River  from  dump- 
ing sewage  into  that  stream  .and  applies  also 
to  St,  Louis  .and  other  cities  .alone  ihc  Mis- 
sissippi. 

Nebraska. 

*The  City  Council  of  W.\niore.  Xeb.,  has 
awarded  the  followin.g  contracts  for  the  con- 
struction of  a  municipal  water  and  lighting 
plant  in  that  city:  Elkhorn  Construction  Co 
of  Fremont,  laying  water  mains,  $.3.1-")0;  Frank 
Wheeler  of  Havelock.  Xeb..  constructing 
electric  line,  $l.l-"in:  St  Mary's  Machine  Co.. 
of  Ohio,  machines  for  .general  power.  $4,2")0. 

'!)Marshall  Bros.,  Las  .Animas,  Colo.,  have 
lieeii  awarded  the  contract  by  the  city  of  T";iir- 
bury,  X^eb..  for  furnishin.g  the  necessary  labor 
and  material  for  the  construction  of  a  water 
works  system  ;nid  electric  light  extension  for 
$0,778.  The  work  includes  haulin.g  and  la\ - 
ing  pipe,  hydrants,  valves,  erecting  one  I."iO 
K.  W.  generator,  one  100  steam  turbine  set. 
heater,  condenser,  steam  piping  power  house. 
Hooriug  and  pump  pit.  Fiuriis  &  McDonnell. 
.Scarritt  Bldg..  Kansas  City..  Mo..  Engineers, 
iiids  were  opened  .March  0  bv  1'  '/..  ,\lillik.in. 
Citv    Clerk. 

til*-  City  Officials  of  Fairbnrv.  Xeb..  are 
making  arran.gements  to  spend  $20,(100  on  the 
water  .and  li.ght  plain  during  this  month  and 
.April.  .Among  the  improvements  specified  is  a 
new  2,000,OflO-gal.  pump  and  ,1  new  st.indpilie 
in    the   highlan<l    addition 

The  citizens  of  ^'ork.  .\'eb.,  at  .a  special 
election  held  recently  defeated  the  proposi- 
tion of  granting  a  new  franchise  to  the  York 
Water  Co.  .At  a  special  electirm  held  last  De- 
cember the  citizens  defeated  the  proposition  to 
issue  bonds  for  the  purchase  of  the  water 
plant. 


New   York. 

•{•bbds  will  bi-  reci-ueil  until  Vpril  .'.,  by  the 
Board  of  Water  Commissioners,  J.  I'.,  .\lace. 
President,  Keese\ille,  X.  Y,.  for  laying  water 
mains  and  constructing  a  reservoir  and  stand- 
pipe,     W,  G.  Stone,  L'tica,  X.  \',.  is  luigineer. 

City  Engineer  E.  .A,  Fisher  of  Rochester, 
.\.  Y..  has  informed  the  cit.\  council  that  to 
continue  the  water  distribution  s\  stem  accord- 
ing to  plan,  larger  water  pipes  m  about  23 
miles  of  streets  were  necessarv.  The  estimat- 
ed cost   is  $17.j.(itlO 

4"he  citizens  of  Moiuii  Morris.  .\'  ^',,  re- 
cently voted  111  favor  of  the  proposition  of 
issuing  bonds  to  the  .iiuount  of  $100,000  for 
the  installation  of  :i  inunicip:il  waterworks 
system. 

The  Board  of  Estimates  and  ,\pporti<jnment 
of  Xew  York  City  is  planning  extensive  im- 
provements in  the  water  supply  systeiu  of 
Brooklyn  and  Queens  Borough,  calling  for  an 
expenditure  of  more  th.ni  $in,(lO(i,(.M.)0,  Deputy 
Water  Commissioner  ['arsons  has  completed 
a  survey  of  the  jiroposed  local  development, 
which  covers  the  departniental  needs  for  the 
next  live  years,  and  which  will  be  included 
in  ibe  annual  corjiorate  stock  bud.get  This 
\ear  $|ii(l.n(i()  is  to  b.e  spent  in  extending  the 
hi,t.di-pressure  lire  service  system  in  Oueens, 
.111(1  in  1012.  it  IS  estimated  that  $3ii(i,llQ0  will 
be  needed  for  .general  improvements.  Li  1913 
$32."i,0l>(i  IS  to  be  expended  in  the  borough.  The 
Bayside  system  will  he  generally  improved 
anil  $l!i(l.ilOll  used  for  new  distributing  mains 
tbrougliout    ibe   borough 

North  Carolina. 

The  Cit.\  Ortieials  oi  Black  ,\|.  iuiil:iin.  X, 
C..  contemplate  issuing  bonds  to  the  :imouiit 
of  $I.'i.OO(l  for  the  construction  ni  u  :iii-rworks 
and   ,1    sewerge    system. 

Ohio. 

4*Bids  are  asked  until  March  2(i  b\  W.  I^. 
W'.Mine.  A'illagc  Clerk,  Feinbank,  (  ) ,  for  fur- 
nishing and  laying  14,12.")  ft,  of  }-iii..  ll-in, 
.and  12-111.  water  pipe,  placing  34  fire  hydrants, 
•"idl  (1-iii.  .111(1  12-in.  valves  and  boxes,  and  li;.- 
"1(10   lbs,    s|iecial    caslings. 

^Bids  will  be  received  b\  ,\  B  Le.i,  Direc- 
tor of  Public  Service.  I(i4  City  Hall.  Cleve- 
land, O,,  until  noon,  March  24.  for  furnish- 
ing valves  for  the  Water  Department  of  the 
City  of  Cleveland,  Each  bid  must  be  made  in 
accordance  with  the  specifications,  which  may 
be  obtained  of  the  Superintendent  of  the 
Water   Department. 

^Bids  are  asked  until  noon.  March  24,  by 
A.  B.  Lea,  Director  of  Public  Service.  104 
City  Hall.  Cleveland,  O..  for  furnishing  hy- 
drants for  the  Water  Department  of  the  City 
of  Cleveland,  b'ach  hid  must  be  made  in  ac- 
cordance with  the  specifications,  which  may 
be  obtained  of  the  Superintendent  of  the 
Water  Department. 

•!•  .Advices  from  Coliiinbus,  (),.  state  that  bids 
are  bein.g  asked  by  John  Hinterschied,  Clerk 
of  Grandview  Heights.  Franklin  County.  O,. 
for  material  and  lajior  for  laying  water  mains 

Construction  .Superintendent  HefTernan  of 
the  waterworks.  Dayton.  O.,  has  notified  Serv- 
ice Director  Ely  that  the  present  supply  of  cast 
iron  pipes  for  the  water  department  is  low, 
.and  that  the  city  should  advertise  for  bids  for 
furnishing  fl2."i  tons  of  pipe  of  various  sizes 
within  the  next  few  weeks.  Bids  will  be  re- 
ceived some  time  this  month. 

Plans  and  estimates  for  the  erection  of  a 
sterilization  plant  and  a  turbine  power  station 
at  the  California  waterw^orks,  Cincinnati.  O.. 
ba\e  been  completed.  The  city  council  has 
been  .iskcd  to  authorize  contracts  for  the 
wiirk,  which  is  estimated  t(.i  cost  $25,00(1  Su- 
perintendent Laidlaw's  estimates  submitted  to 
Director  .Sundmaker  were:  For  the  steriliza- 
tion plant  .$(l,-"i00 :  tw-o  wash  water  pumps, 
$0,000;  two  water  turbines  with  electric  gen- 
erators. $."i,.")00.  The  sterlization  plant  will 
be  built  in  connection  with  the  filtration  plant. 
An  estimate  was  also  submitted  for  a  turbine 
generator  at  the  Western  Hills  pumpin?  sta- 
tion  at   $1.0(1(1, 

The  followin.g  submitted  bids  to  the  Board 
of  Control  of  Hamilton.  O.,  on  fire  hydrants, 
water  pi]ies  and  valves   for  the  city  water  de- 
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IjaiuiRiu  extensions,  lo  cusl  approxiiiKitil\ 
$10,000:  Darling  Pump  &  M.imifacturiiii;  Co.. 
R.  D.  Wood  &  Co.,  Mnssillcn  Iron  &  Steel 
Co.,  Glamorgan  Pipe  &  Foundry  Co.,  tlie 
United  States  Cast  Iron  &  Pipe  Co.,  the  Col- 
umbian Iron  Works,  and  the  Bourbor  Copper 
&  Brass  Co. 

Plans  are  being  prepared  bv  the  Riggs  & 
Sherman  Co.,  013  The  N'asby.  'Toledo,  O.,  for 
the  installation  of  a  new  waior  work*  for  tin 
eity  of  Sylvania,  O. 

The  Riggs  &  Sherman  Co.,  Consulting  lui- 
gincers,  (jl3  The  Nasby,  Toledo,  O.,  is  en- 
gaged in  the  preparation  of  plans  for  remod- 
eling of  water  works,  new  intakes,  new  pump- 
ing machinery,  etc.,  for  tin-  city  c^f  Muske- 
gon, Mich. 

Oklahoma. 

•{•Bids  will  be  received  until  March  27,  bv 
F.  T.  Stackpole.  City  Clerk,  El  Reno,,  Okla!, 
for  constructing  water  works,  estimated  to 
cost  $(10,000  Burns  &  McDonnell,  Scaritt 
Blilg.,  Kansas  City,  Mo.,  are  the  Engineers. 

*The  City  of  Cherokee.  Okla..  on  March 
■'!  received  bids  and  awarded  contracts  for 
water  and  light  extension  as  follows :  Lud- 
low Co.,  for  furnishing  hydrants  and  valves : 
The  Oklahoma  Engineering  Co.,  .Xnadarko, 
<1kla.,  for  the  general  construction:  E.  J. 
Merkle.  representing  tlic  Skinner  En.gine  Co., 
Sl,3(i0,   for  a  high  speed  engine,  12xl."i  ins. 

Plans  and  specifications  have  been  prepared 
by  the  Oklahoma  Engineering  Co.,  120  Broad- 
way. Anadarko,  Okla.,  for  the  installation 
of  a  water  works  for  the  city  of  Bridgeport. 
Okla.  Bonds  to  the  amount  of  $8,00u  have 
lieen  voted.  This  is  an  extension  to  the  old 
system. 

The  Oklahoma  Ent^ineering  Co.,  120  Broad- 
way, .\nadarko.  Okla.,  has  prepared  plans 
and  specifications  for  the  construction  of  a 
water  works  for  the  town  of  Carnegie,  Okla 
Bonds  to  the  amount  of  $20,000  Iiave  been 
voted. 

Oregon. 

4*Bid5  will  be  received  until  noon  March 
20.  by  the  Board  of  Trustees  of  the  Eastern 
Oregon  State  Hospital,  at  the  Capitol  Build- 
ing, Salem,  Ore.,  for  the  following  labor  and 
niaterials  for  the  Eastern  Oregon  State  Hos- 
pital :  Laying  pipe  line,  approximately  4,-500 
ft.,   for  water  supply  to  the   hospital. 

The  Oregon  Foundry  Co.,  Portland,  Ore.,  is 
the  probable  contractor  for  furnishing  the 
water  board  of  Portland  .500  cast  iron  gate 
boxes  for  $1,375.  D.  D,  Clarke  is  Engineer 
of  the   Board.     Bids  were  opened  March  1. 

The  Read-Angell  Auto  Transfer  Co.,  Lewis 
Bldg.,  Portland,  Ore.,  is  the  probable  con- 
tractor for  hauling  cast  iron  pipe,  specials, 
etc.,  from  the  railroad  depot  or  tracks  to 
points  within  the  city  limits  designated  by 
I).  D.  Clarke,  Engineer  of  the  VVater  Board. 
Portland,  Ore.,  for  $12,830.  The  work  in- 
cludes approximately  10,000  tons  of  cast  iron 
pipe,  specials,  gate  valves,  hydrants,  lead  and 
valve  boxes.     Bids   were  opened   March   1. 

The  Crane  Co.,  14th  and  Irving  Sts.,  Port- 
land, Ore.,  is  the  probable  contractor  for 
furnishirg'  the  water  board  of  Portland,  f.  o. 
b.  cars  Portland,  200,000  lbs.  of  the  best  qual- 
ity Selby  pig  lead  for  $9,660.  Frank  T. 
Dodge  is  superintendent.  Bids  were  opened 
March   1. 

An  election  will  be  held  in  Pendleton,  Ore.. 
early  in  April  to  decide  whether  or  not  the 
city  is  to  have  a  gravity  water  system  which 
will  give  Pendleton  a  supplv  of  pure  spring 
water  from  the  Blue  Mountains.  The  board 
of  water  commissioners  has  decided  to  submit 
the  question  of  bonding  the  city  in  the  sum  of 
$200,000  for  this  purpose.  The  water  will  be 
brought  from  the  Thorni  Hollow  Springs  at 
the  foot  of  the  Blue  Mountains.  The  system 
as  planned  includes  the  construction  of  two 
reservoii^s,  one  each  on  the  hills  on  either  side 
of  the  river  which  runs  through  tlie  city. 

Pennsylvania. 

The  Borough  Council  of  Breckcnridge,  Pa., 
has  passed  an  ordinance  granting  the  Alleg- 
heny Valley  Water  Co.,   a   franchise. 


«)Tlie  Town  Council  of  Coraopolis,  Pa.,  has 
awarded  the  following  contracts  for  machin 
cry  and  other  work  in  connection  with  the 
water  works  of  the  town  :  The.  Buckeye  En- 
gine Co..  for  an  engine  of  22.5  h.  p. :  the 
Struthers  Wells  Co.,  for  two  engines,  one  of 
1.50  and  the  other  of  175  h.  p. :  the  Crocker 
Wheeler  Co..  of  New  Jersey,  for  three  genera- 
tors :  the  Westinghouse  Electric  &  Manufac- 
turing Co.,  for  a  switchboard,  and  the  Reineke- 
Wagner  Co.  for  a  pump  with  a  capacitv  of 
l,.500,(iO(i  gals,  of  water  daily.  The  citizens 
recently  approved  a  $.50,000  bond  issue  for 
these  improvements. 

Tennessee. 

The  City  Council  of  Clarksville.  Tcnn.,  has 
ordered  a  bond  issue  of  $60,000  for  improving 
the  waterworks  system  of  Clarksville.  .\  new 
pumping  station,  new  reservoir,  installation  of 
meters  and  duplicating  mains  are  some  of  the 
improvements  contemplated. 

The  .Artesian  Water  Department  of  Mem- 
phis, Tenn.,  has  filed  with  the  board  of  city 
commissioners  a  formal  request  for  approval 
of  a  bond  issue  of  $1,000,000  as  tlie  aniounl 
needed  in  the  next  five  years.  The  estimated 
needs  arc  as  follows :  Extension  on  sewered 
streets,  $135,000;  extension  on  other  streets. 
$25(1,000;  service  connections.  $125,000;  meters. 
$150,000;  increase  of  water  supply,  $175,000: 
new  boilers,  lowering  mains  and  miscellancoii^ 
CPiistruction.  $165,000, 

Texas. 

•{•Bids  will  be  opened  March  21  liy  the 
Mayor  and  C\ty  Council  at  San  .Vusustinc. 
Tex.,  for  the  purchase  by  the  city  of  all  ma- 
terial required  in  the  construction  of  a  water 
works  system,  electric  motor  or  .gasoline  en- 
gine, triplex  pump  and  steam  pumps,  boilers, 
heater,  waterworks  pipe,  valves  and  hydrants, 
tank  and  tower;  also  for  drilling  of  a  deep 
well.  Oiiaiitities  and  specifications  may  be  had 
by  addressin.g  O'Neil  Engineering  Co.,  Con- 
structing and  Supervising  Eii.gincers,  1503-.'< 
Praetorian   Bldg..  Dallas,  Tex. 

•{•Bids  will  be  received  until  noon.  March 
24.  bv  Mavor  C.  N.  Humason,  Lufkin.  Tex.. 
for  the  following  material:  2  100  h.  p.  return 
tubular  boilers,  2  boiler  feed  pumps.  1  200' 
b.  p.  open  type  feed  water  heater,  2  coinp. 
duplex  pumps,  1  condenser  and  wet  vacuum 
pump,  2  75  h.  p.  motors.  Specifications  can 
be  had  by  addressing  the  City  Clerk  at  Lufkin. 
Tex.,  or  O'Neil  Engineering  Co     Dallas,  Tex. 

The  proposition  of  issuing  $30,000  in  bonds 
for  the  construction  of  a  water  works  in 
Polytechnic  Heights,  PolytechnicJ,  Tex.,  will 
be  submitted  to  the  voters  of  that  citv  on 
\pril  4. 

An  election  will  soon  be  held  in  Timpson. 
lex.,  for  the  purpose  of  voting  on  the  is- 
suance of  bonds  in  the  sum  of  $20,000  for  the 
installation   of  a   water  works. 

The  State  .Attorney  at  Austin,  Tex.,  has 
approved  a  bond  issue  of  $8,000,  issued  by 
the  city  of  Shiner,  Tex.,  for  waterworks  im- 
provements. 

The  Citv  Council  of  Denison,  Tex.,  has 
sold  the  Shawnee  Lake  pine  line  bond  issue 
of  $50,000.  It  is  reported  that  construction 
work  will  be  started  shortly. 

The  City  Council  of  Beaumont,  Tex.,  con- 
templates purchasing  the  water  works  plant 
of  the  Beaumont  Water  Works  Co.  The  coun- 
cil is  inquiring  into  data  which  has  been  ob- 
tained from  Texas  cities  having  to  do  with 
the  operation  of  municipal  owned  water  works. 

The  City  Commissioners  of  Dallas,  Tex., 
received  the  following  bids  for  furnishing 
water  meters  to  the  water  department,  rang- 
ing from  100  to  10,000  in  number:  Pittsburg 
Meter  Co.,  Kevstone  and  Eureka,  %-in.,  $8.40 
each:  1-in..  $16;  6-in.,  $375;  12-in.,  $i)(Mi. 
guaranteed  for  two  years.  For  5,000  or  more 
meters  15  per  cent  ofi^,  for  7,500  or  more  20 
per  cent  off,  for  10,000  or  more  25  per  cent 
off ;  B.  M.  Stoller,  district  tnanager.  Crane 
Co.,  Enarc  meter,  %-in.,  $6.75;  1-in.,  $13.20; 
2-in.,  $41  :  J.  E.  Ludlow,  manager.  Gamer 
Co.,  .American  water  meters,  %-in.,  $8;  1-in., 
$16:  2-in.,  $.50;  for  100  to  .500  meters,  dis- 
count   10   per   cent;   500   or   more,    discount   20 


l)er   cent;     D.   J.     Mahoney,      local     manager. 
Standard    Waterworks    Co.,    Sapphire   meters,* 

%-in.,  $f<.87%;  1-in.,  $22.50;  five-year  guaran- 
tee; William  H.  (jarrettson,  president.  Na- 
tional Meter  Co.,  Crown  meters,  %-in.,  $12.00  : 
1-in..  $.30.80;  2-in.,  $65;  6-in.,  $500;  Empire 
meter,  %-in.,  $10.60;  1-in.,  $23.30;  2-in.,  $60; 
6-in.,  $400;  Nash  meter,  %-in.,  $8.60;  1-in., 
$16.80;  2-in.,  $.50;  6-in.,  $375;  Charles  H.  Ade, 
engineer.  Union  Water  Meter  Co.,  King  disc 
meters,  %-in.,  $6.18;  1-in,  $13.48;  2-in.,  $40.48; 
Columbian  meter,  disc,  %-in.,  $6.02:  Union  ro- 
l:irv  meter,  %-in..  $11.88;  1-in.,  $22.48;  2-in., 
$.5:i,i>S;  d-in..  $.375.68;  Nilo  velocity  meter,  2- 
iii.,  $3.5.08;  6-in.,  $268.08.  Neptune' Meter  Co., 
Trident  disc  meter,  %-iii.,  $8.40;  1-in.,  $16.80; 
2-in.,  $.50;  6-in.,  Trident-Crest,  $,3.50.  A.  M. 
Lockett  Co.,  Worthington  disc  meter,  %-in., 
$6.25;  1-in.,  $12..50;  Turbine  meter,  2-in., 
$37..50;  0-in.,  $;«10 ;  all  parts  guaranteed  for 
two  years,  even  a.gainst  hot  weather  and  freez- 
ing ;  N.  W.  Finch,  representative.  Thompson 
Meter  Co.,  Lambert  meter;  for  5,000  meters, 
%-in.,  $7.80;  1-ii,..  $15.12;  for  7,500  meters, 
%-in.,  $7.60;  1-in..  $15.12;  for  10,000  meters. 
%-in..  $7.40;  6-in.,  $15.12;  any  number  of  me 
ters,  2-in.,  $45;  6-in..  «.337,.50. 

Utah. 

®The  J.  P.  O'Neill  Construction  Co.  has 
Iteen  awarded  the  contract  by  the  city  of 
Ogden,  LUah,  for  the  construction  of  the  con- 
duit from  Cold  Water  canyon  to  the  new- 
city  reservoir  tlirougli  Ogden  canyon  for  $67,- 
463,  about  $1,000  below  the  city  engineer's  es- 
timate. Other  bids  received  were:  Lynch- 
Cannon  Engineering  Co..  $68,988;  Moran  Con- 
struction Co.,  $73,830;  P.  J.  Moran,  $76,747; 
Wheelwright  Construction  Co.,  $78,914;  Mc- 
Kay &  Reed.  $82,547.  and  Strange  &  Maguire, 
$85,519.  There  will  be  four  tunnels,  averag- 
ing 100  ft.  each  in  length,  which  will  necessi- 
tate a  considerable  amount  of  rock  work. 
William  M.  Bostaph  is  City  Engineer. 

Washington. 

An  election  was  held  in  Pasco,  Wash.,  on 
March  6,  for  the  purpose  of  determining 
whether  the  city  should  issue  bonds  to  the 
amount  of  $50,000  for  the  purpose  of  pur- 
chasing a  500-acre  water  right  for  irrigation 
purposes  from  the  Pasco  Reclamation  Co. 

Representative  Fred  Straub  has  introduced 
a  bill  in  the  legislature  at  Olympia,  Wash., 
asking  for  a  joint  municipal  water  system  for 
the  cities  of  .Aberdeen  and  Hoquiam.  A  rough 
estimate  of  the  cost  of  the  project  places  it 
at  $500,000,  the  plan  including  the  purchase  of 
the  Hoquiam   Water  Co.'s  property. 

Wisconsin. 

^Bids  will  be  received  until  March  18 
by  the  Board  of  Water  Commissioners,  Wm. 
F.  'Voss,  Secretary,  Watertown,  Wis.,  for 
drilling  and  casing  a  deep  well. 

The  question  of  a  water  works  for  the  vil- 
lage of  Clear  Lake,  Wis.,  is  being  considered 
by  the  business  men  of  that  village. 

®F.  M.  Gray.  Jr.  &  Co.,  of  Milwaukee,  Wis,, 
have  been  awarded  the  contract  by  the  cit.\ 
of  Madison  Lake,  Minn.,  for  drilling  an  8-in. 
well  in  connection  with  the  waterworks  fjr 
$4.16  and  $3.25  per  ft.  Bids  were  opened 
March  6. 

Canada. 

•{•Bids  are  asked  until  8  p.  m.,  March  27,  by 
T.  J.  Godfrey,  Town  Clerk,  Chapleau,  Ont.. 
for  furnishing  and  erecting  duplex  steam 
pumping  engine,  with  a  capacit.v  of  800  gals, 
per  mill.,  and  one  return  tubular  boiler 
Cbip'man  &  Power,  Engineers,  204  Mail  Bldg,, 
Toronto. 

^Bids  are  asked  until  noon,  March  31,  bv 
Mayor  J.ames  Clinkskill,  and  W.  B.  Neil,  City 
ComiTiissioners  of  Saskatoon,  Sask.,  for  the 
installation  of  a  mechanical  water  filtration 
plant  for  the  city.  .All  information  may  be 
obtained   on   application   to   the   city   engineer. 

The  Canadian  Government  has  decided  to 
construct  a  dam.  across  the  ravine,  just  south 
of  the  town  of  Kindersley,  Sask.,  for  the  pur- 
pose of  forming  a  reservoir  for  Kindersley 's 
water  supply. 


4*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Arkansas. 

I'lniis  will  1)c  prcparnl  in  about  UO  days  for 
the  ciiiistrtu-tion  <<f  a  sfwt-r  system  in  De- 
(Jufini.  Ark.,  at  an  i-stiniated  cost  of  $50,000. 
The    work    will    inckuU-    sanitary    main    sewer 

iand   laterals.     Petitions    tor   lliis  improvement 
arc  now  being  circulated      I.    (I.  Ferrel  of  De 
Oneen   is  cnsineer 

California. 

Plans  are  being  prep.ired  by  O.  K.  Stew- 
ard of  Analieini.  Cal.,  for  the  construction  of 
a  new  sewer  system  fur  that  town  at  an  esti- 
mated cost  of  $!)0,00ii.  The  wnrk  will  include 
52,800  ft.  of  (i-in..  14.8011  ft.  of  ,s-in.,  8,300  ft. 
of  10-in.,  .5,200  ft.  of  12-in..  and  1.5,000  ft.  of 
14-in.  pipe,  194  manholes.  4!i  dushtanks.  and 
concrete  septic  tank.  The  contract  will  he  ■ 
let  in  about  two  months. 

The  city  of  Winters,  Cal,  ha^  awarded  the 
engineering  work  for  the  construction  of  a 
sewer  system  to  Haviland  &  Tibbet,  .'\laska 
Commercial  Bldg.,  810  Sansome  St..  San  Fran- 
cisco, Cal.  An  election  will  i)rohably  he  held 
in  the  near  future  to  vote  the  issuance  of 
bonds  for  this  improvement.  R.  Morrison, 
Winters,   is   in   charge   of   the   work. 

City  Engineer  Althouse  of  Porterville,  Cal., 
has  completed  plans  for  the  construction  of  a 
modern  system  of  sewerage  disposal  for  the 
town  of  Terra  Bella,  Cal.  Two  large  septic 
tanks  are  planned,  and  all  of  the  mains,  tanks 
and  disposal  works  are  being  drawn  on  a 
-cale  to  handle  the  sewage  for  a  citx  of  2,1)00 
people. 

The  drainage  and  sanitary  committee  of  the 
city  council  of  Oakland,  Cal.,  has  recom- 
mended the  creation  of  a  sewer  district  to  be 
known  as  the  Elmhurst  sewer  district.  It  is 
probable  that  an  election  will  he  called  shortly 
to  vote  on  the  issuance  of  bonds  to  the 
amount  of  $100,000  for  the  construction  of 
tlie  sewers. 

Colorado. 

®The  Westcott-Doan  hnestment  Co.  of 
Denver.  Colo.,  has  lieen  awarded  the  con- 
tract by  the  city  council  of  Colorado  Springs, 
I'olo.,  for  the  construction  of  the  storm  sewers 
in  the  recently  created  paving  district  for  $31,- 
501. 

The  city  council  of  Colorado  Springs,  Colo., 
has  instructed  Commissioner  Lawton  to  adver- 
tise for  bids  for  the  extension  of  the  sani- 
tary sewer  in  the  business  district.  The  work 
will   cost   approximateh'    $3,800 

Connecticut. 

\  •f'Bids  will  be  received  by  the  highway  coin- 

f  niittee,  Putnam,  Conn.,  until  4  p.  m,,  March 
24  for  Sewer  Contract  No.  5.  the  work  includ- 
ing 600  ft.  of  24-in.  pipe,  300  ft.  of  20-in.  pipe, 
1,080  ft.  of  15-in.  pipe,  (iOO  ft.  of  12-in.  pipe, 
1.700  ft.  of  10-in.  pipe  and  7,000  ft._  of  8-in. 
pipe.  Geo.  W.  Perr\,  engineer  of  sewers, 
Putnam,  Conn. 

The  board  of  apportioiinunt  of  Bridgeport, 
Conn.,  has  adopted  a  resolution  providing  for 
the  issuing  of  not  more  than  $100,000  in  bonds 
for  sewer  improvements.  Plans  for  these  im- 
provements were  prepared  liy  Engineer  Ru- 
dfdph  Hering.  170  Broadway,  New  York  City. 
I'he  first  part  of  the  sew-er  construction  will 
include  building  a  trunk  sewer  in  the  East 
Fuid  and  another  sewer  in  the  West  End,  the 
purchase  of  sites  for  pumping  stations  and 
the  building  of  a  trunk  sewer  in  the  North 
End.  It  is  planned  to  -aM  to  this  system  each 
year. 

Georgia. 
Plans  have  been  prepareil  for  the  construc- 
tion of  new  sewers  in  Camilla,  Ga.,  at  an  esti- 
mated cost  of  $150,000.  The  contract  will  be 
let  some  time  this  sunnner.  T.  B.  Perry  is 
mayor. 

Illinois. 

^Bids  will  he  received  by  B,  'J-  Mullancy, 
Commissioner  of  Public  Works,  City  Idall. 
Chicago,  until  11  a.  in..  .March  18.  for  furnish- 


ing .111(1  delivering  manhole  and  catch  basin 
covers  for  the  Ihiie.ui  of  Sewers  as  follows: 
The  following  is  the  approximate  t|u;intitics  of 
the  castings  tha.t  will  be  required,  to  be  de- 
livered to  the  Pipe  ^  ard  located  at  the  west 
end  of  the  Chicago  avenue  liridge;  70  man- 
hole curbs,  aijpriiviinatc  total  weight  27.300 
lbs.;  .300  manhole  lids.  15.0110  lbs.;  20  manhole 
lids.  22y2  ins.  in  iliameter.  :',,on0  lbs.;  20  catch 
basin  curbs.  8,200  Uis. ;  2m  catch  liasin  lids  (per- 
forated), 2.800  lbs.;  10  lawn  cover  curbs,  080 
lbs.;  40  lawn  co\,r  lids.  \.i:xi\  lbs.;  4tl  inlet 
;4rate .  boxes,  6,40li  lbs.;  7it  standard  .grates. 
n,:i00  1bs. ;  10  curved  .grates,  8(10  lbs. ;  to  be 
delivered  to  the  city's  jiipe  yard  located  at  00th 
and  Peoria  streets;  lo  m.inbole  curbs,  approx- 
imate total  weight  I5,i:n(i  ll,s. ;  Hid  manhole 
lids,  1,500  lbs.:  10  manhole  lids,  22y2  ins.  in 
diameter,  15,000  llis. ;  20  catch  liasin  curbs. 
8,20n  lbs.;  20  catch  liasin  lids  (perforated). 
2.800  lbs.;  10  lawn  cover  curbs.  08(1  lbs.;  10 
lawn  cover  lids.  420  lbs.;  10  inlet  grate  boxes, 
1,000  lbs.;  00  standard  grates,  5,400  lbs.;  10 
curved  grates,  800  lbs.  .\pproxim,ate  totals  for 
both  yards,  04  7/10  tons  manhole  and  catch 
liasin  covers  or  their  parts,  2  tons  lawn  covers 
or  their  parts,  10  (i/10  tons  inl-t  grate  boxes 
and  standard  and  curved  inlet  .grates.  Quan- 
tities less  than,  or  not  to  exceed  15n  per  cent, 
of  the  above  may  lie  required  and  are  to  be 
furnished  at  contract  price.  The  castings  shall 
be  of  tough  gray  iron  and  free  from  weaken- 
ing defects,  shall  be  true  to  form,  thornnghly 
clean  and  shall  conform  strictly  to  specilica 
tions.  The  caslin,gs  shall  be  subject  to  inspec- 
tion and  test  at  any  time  required  by  Commis- 
sioner of  Public  Works.  Contractor,  after  the 
award  of  contract,  shall  be  allowed  15  days 
to  prepare  patterns  and  10  days  after  re(|uisi- 
tion  shall  deliver  such  castings  as  are  called 
for  up  to  June  30.  l!lll.  Full  pkiiis  and  speci- 
tications  may  be  had  upon  application  to  the 
Commissioner  of  Public  Works.  Cash  to  the 
amount  of  $500  or  certilied  check  on  a  re- 
sponsible bank  doing  business  in  Chicago  must 
.iccompany  proposal. 

4*Bids  are  asked  until  8  p.  in.,  March  23,  b.\ 
the  board  of  local  improvements  of  Wheaton, 
111.,  for  an  extension  of  the  sewer  system 
from  a  point  in  the  center  of  College  Ave.  to 
Howard  St  .\  L.  Webster.  cit\  engineer. 
Wdieaton,  111. 

•J«Bids  will  be  received  until  i  :3il)  p,  in., 
March  10,  by  the  board  of  local  improvements 
of  West  Dundee.  111.,  Ernest  Luther,  secretary, 
for  the  construction  of  a  system  of  sanitary 
sewers. 

©Frank  Payne  of  Danville,  111.,  has  been 
awarded  the  contract  by  the  city  of  Paris.  111., 
for  the  construction  of  a  storm  sewer  for 
$14,980.  The  sewer  will  be  of  reinforced  con- 
crete. Other  bids  received  were :  Goodwin 
&  Rvan,  of  Springl'ield,  111,  $15.7ii9,  and  the 
Fehr   Construction    Co..   Chicago.    111..   $20,787 

Consulting  Engineer  II.  D.  Hallett,  .Aurora. 
111.,  has  completed  plans  and  specilications  for 
the  installation  of  a  sewer  system  in  the  town 
of  Plainlleld,  111.  Bids  will  probably  be  re- 
ceived the  latter  part  of  .April 

The  board  of  local  iinprovenieiits  of  Wliea 
ton.  111.,  has  passed  an  ordinance  for  the  con- 
struction of  a  larger  outlet  for  the  present 
drainage  system  and  for  the  extension  of  the 
svsteni.  The  estimate  of  cost  is  as  follows: 
2",S90  ft.  of  00-in.  cement  pipe,  at  $5.50  per  ft., 
$15,895;  (i42  ft.  of  42-in  cement  pipe,  at  $.3.fi5 
per  ft.,  $2,535.90  ;  2,79o  ft.  of  :iO-iii.  cement  piiie. 
at  $;!4o  per  ft.,  $9,  ISO;  2,744  ft.  of  3(l-in.  tile 
(taken  from  M:iin  St.).  .'^l  per  ft.  $2,744:  itoo 
ft.  of  24-in.  tile  (to  be  taken  up),  at  $1  per  ft., 
$900;  142  ft.  of  21-iii.  tile,  new  \)\\>c.  at  $2  per 
ft.,  $284;  22  manholes,  $25  each,  $.550;  extra 
labor  crossing  tracks,  $500.  Cost,  including 
digging  trench,  constructing  or  laying  pipe  to 
grades,  hauling,  back  filling  and  all  other  la- 
ixir.  $32,894.90.  .\  L,  Webster  is  city  engi- 
neer. 

The  hoard  of  local  improvements  of  Joliet, 
III,   has   passed   ordinances   providing   for  the 


construction  of  a  sewer  in  .Sceser  St.,  and 
R.avnor  .Ave.,  from  .Marion  St.  to  Washington 
St.' 

The  board  of  local  improvements  of  Galv.a. 
Ill,  advises  the  installation  of  north  and  south 
side  sewers  and  Literals,  l.loyd  7.  Jones  is 
city  engineer. 

Indiana. 

The  board  of  public  works  of  .Muncie,  Ind., 
has  .adopted  a  resolution  calling  for  the  con- 
-■truction  of  a  local  sewer  in  Howard  .St.,  from 
the  intersection  of  F'ranklin  .and  Howard  Sts.. 
to  within  70   ft.  of  High  St. 

Iowa. 

®The  city  council  of  Corydon,  la.,  ha-~ 
aw-arded  the  water  and  sewerage  contract  to 
15asch  &  Gray  of  Joplin,  Mo.,  for  $40,000. 
The  work  is  to  be  completed  within  00  days. 

The  city  council  of  Cascade,  la.,  has  award- 
ed the  contract  to  make  the  survey  for  the 
proposed  sewer  system  in  the  business  sec- 
tion of  the  city  to  R.  S.  Chase  of  Clinton,  la. 
The  survey  of  the  entire  town  is  to  be  taken 
in  order  that  future  extensions  of  the  system 
may  be  made.  It  is  proposed  at  present  to  in- 
stall about  4,000  ft.  running  through  the 
alleys  of  the  main  business  section  of  the 
town. 

The  city  council  of  Waterloo,  la.,  has  ap- 
pointed a  committee  to  go  over  the  proposed 
route  of  the  Virden  Creek  sewer,  preparatory 
to  calling  of  a  special  election  to  vote  on  the 
bonds  for  the  work.  It  is  estimated  that  the 
proposed  sewer  will  cost  around  $12  per  ft., 
and  will  figure  up  in  the  vicinity  of  $100,000 
completed. 

Kansas. 

•{•Bids  are  asked  until  noon,  March  31. 
by  Capt.  J.  E.  Normoyle,  Constructing  Quar- 
termaster. Fort  Leavenworth.  Kan.,  for  the 
construction  of  a  24-in.  outfall  sewer,  ap- 
proximately 8.500  ft.  long,  of  which  approxi- 
mately 2,4(10  ft.  is  to  be  c.  i.  pipe.  Plans  and 
specifications  may  be  seen  at  Fort  Leaven- 
worth, also  at  Depot  Quartermaster's  Office, 
St.  Louis,  and  Quartermaster's  Office,  Scarritt 
.Arcade,    Kansas    City,    Mo. 

The  city  of  Salina,  Kan.,  contemplates  build- 
ing about  two  miles  or  more  of  sewer  this 
spring  at  a  cost  of  about  $12,000.  The  follow- 
ing e.xtensions  are  being  considered  by  the 
council;  On  Park  from  10th  to  College;  on 
Baker,  Walnut  to  Spruce;  on  11th,  south  to 
Washington;  on  Highland,  Crawford  to 
Claflin;  on  Claflin,  Santa  Fe  to  Fourth;  on 
Johnstown,  Front  to  Penn  Ave.;  on  Penn, 
Iron  to  ,Ash ;  on  .Ash,  between  blocks  6  and  7 : 
down  alley  in  block  ti,  from  Ash  to  a  point 
north  of  Elm  St. 

Maryland. 

F'ollowing  bids  were  received  by  the  Sewer 
age  Commission.  Calvin  W.  Hendricks,  chief 
engineer.  Baltimore,  Md.,  on  Sanitary  Con- 
tract No.  64,  Water  Piping  and  Steam  Heating 
in  the  Sewage  Pumping  Station  :  Louis  F.  An- 
drae  Co..  10  E.  Perry  St.,  Baltimore,  $3,052 
(informal);  Wanner  Steam  &  Hot  Water 
Heating  Co..  112  South  St.,  Baltimore,  $3,100; 
Crook,  Kries  &  Co.,  Baltimore,  $4,001 ;  Enter- 
prise Steam  &  Hot  Water  Heating  Co.,  407 
N.   Howard  St.,  Baltimore,  $4,908. 

The   citizens    of    Easton,    Md..    on    Feb.    23. 
voted  the  issuance  of  bonds  to  the  amount  of 
$40,000  for  the  construction  of  a  sewer  system. 
The  work  includes  a  disposal   plant. 
Michigan. 

City  Engineer  Ed.  F.  Johnson  of  Virginia. 
Minn.,  has  completed  plans  and  specifications 
for  the  construction  of  a  trunk  sewer  in  the 
southern  part  of  the  city  of  Ishpeming,  Mich. 
This  district  will  cover  about  nine  blocks. 
Bids  for  the  construction  of  this  sewer  will 
be  called  for  within  a  short  time. 

The  city  council  of  .Allegan,  Mich.,  has  de- 
cided to  lay  a  sewer  on  Depot  Hill  on  the 
north  side. 


•I-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Missouri. 


Plans  have  hecii  presented  to  tlie  cit\  coini- 
cil  of  Carthage,  Mo..  In  City  Knginecr  Frank 
R.  Newton,  for  the  proposed  new  sewer  dis- 
trict. The  new  district  will  include  all  prop- 
erty between  Main  .St.  and  Maple  -St.,  north  of 
Central  .-Vve.,  and  south  of  the  White  River 
railway  The  estimate  made  from  the  prc- 
liminarv  survey  shows  the  cost  will  not  e.xceed 
St<.20  per    1.000  sq.   ft.   of   property. 

The  citizens  of  Paris.  Mo.,  will  lie  asked  to 
v.ne  on  the  proposition  of  issuing  bonds  to  the 
amounl  of  $l.").0O(t  at  the  .\pril  election,  for  the 
purpose  of  constructiiig  a  sewerage  system. 

.\  bill  has  been  introduced  in  the  city  coun- 
cil of  St.  Louis.  Mo.,  by  Councilman  Schneid- 
erhahn.  to  submit  to  the  people  at  the  spring 
election,  .\pril  4.  a  bond  issue  for  $J,:)00.nO0 
for  the  construction  of  a  sewer  to  drain  tlu- 
district  north  of   Forest    Park. 

The  Xortli  St.  Joseph  Improvement  club,  St. 
Joseph.  Mo.,  recently  held  a  meeting  in 
(^leaves'  Mall  St.  Joseph  and  Shady  .\ves..  to 
take  up  the  question  of  district  sewers,  exten- 
sion of  the  street  lighting  system  and  other 
improvements    dcmaniKd 

Nebraska. 

City  Engineer  .^dna  Dobson  of  Lincoln. 
Xeb.,  has  estimated  the  cost  of  laying  the  8-in. 
sewer  in  the  alley  between  M  and  N'  Sts.. 
between  1 1th  and  "b'lth  Sts.  at  $l,T."in 

New  York. 

®The  board  of  contract  and  supply  of  Koch- 
ester.  N.  Y..  has  awarded  the  contract  for 
the  construction  of  Section  1,  of  the  inter- 
cepting sewer,  to  be  built  in  connection  with 
the  new  sew'age  dispo.sal  system,  to  F.  .\. 
Hotsch,  Jr..  for  $142,870.  This  contract  in- 
cludes the  construction  of  a  tunnel  nndc' 
the  Genesee  River  at   Central  .\vc. 

The  assembly  committee  on  affairs  of 
cities  of  the  state  senate.  Albany,  X.  Y.,  has 
reported  favorably  on  the  bill  providing  for 
the  building  of  a  sewor  system  in  Oswego. 
X.  Y.  The  bill  was  amended  to  provide  that 
the  work  be  done  by  contract;  that  the  bonds 
are  not  to  be  sold  until  the  contract  is  let. 
and  that  an  expert  engineer  be  employed  to 
plan  and  supervise  the  building  of  the  sewer, 
Jc^n  Fitzgibbon  is  mayor. 

The  intercepting  sewer  bill,  which  author- 
izes an  additional  bond  issue  of  $.'i!.50,000  to 
complete  the  improvements  undertaken  by  the 
Syracuse  Intercepting  Sewer  Board,  Syracuse, 
X,  Y..  has  been  passed  by  the  state  senate. 
Albany.  N.  Y'.  The.  contract  for  the  northern 
section  of  the  Harbor  brook  intercepting 
sewer  will  lie  awarded  as  soon  as  the  hill  be- 
comes law. 

The  board  of  public  works  of  Watertown, 
X.  v..  plans  to  call  for  bids  soon  for  the  con- 
struction of  the  First  Ward  trunk  sewer  so 
that  construction  work  can  be  started  by  May 
1.     Farle  W.   Sayles  is  city  engineer. 

City  Engineer  John  .A.  Giles  of  Binghani- 
ton,  N,  Y.,  has  made  plans  and  estimates  at 
$8..")00  the  cost  of  the  proposed  storm  w-ater 
sewer  in  the  First  ward.  The  sewer  would 
drain    Mygatt   and    Elm    Sts. 

Ohio. 

Plans  are  being  prepared  In  Rigg.-.  S:  Sher- 
man, the  .Xasby,  Toledo.  (.)..  for  the  construc- 
tion of  a  sewer  system  and  sewage  disposal 
for  the  city  of  Pleasant  Rid,ge.  O. 

Riggs  it  Sherman,  consultin.g  engineers,  the 
Xasliy.  Toledo.  O.,  have  prepared  jilans  for 
the  installation  of  a  srw;i,ge  disposal  plant  for 
Delaware.  (.) 


The  Ohio  state  board  of  heallli  has  just 
approved  the  plans  iirepareil  l>y  Riggs  ^ 
Sherman.  UKi  the  Xasby,  Toledo,  O..  for  a 
sewage  disposal  plant  for  the  city  of  Bncyrus, 
O.,  and  construction  will  be  undertaken  this 
summer. 

Plans  have  been  completed  by  Riggs  & 
Sherman,  consulting:  engineers,  lil.'i  the  Xasbv. 
Toledo,  O..  for  the  construction  of  a  sewer 
system  and  sewage  tlisposal  plant  for  the  city 
of  Bryan,  O.  Bids  will  be  received  during 
the  early  summer. 

The  Ri.ggs  ^  Sherman  Co.,  consultin.g  engi- 
neer, lil8  the  Nasby,  Toledo,  O..  has  prepared 
plans  for  the  construction  of  a  sewage  dis- 
posal plant  for  -the  city  of  Bellefontaine,  O.. 
for  which  bids  will  be  received  about  June  1. 
The  contract  for  the  two  sections  of  sewers, 
about  12  miles  in  length,  has  already   Ineii  let. 

'The  city  engineer  of  Findlay.  O.,  has  been 
instructed  to  prepare  an  estimate  for  plans 
and  specifications  for  the  sewer  which  is  to 
be  constructed  west  on  Sandusky  St.,  ti>  T'loral 
.\ve.,  thence  north  to  Lauren  .\ve-,  and  west 
to  Wil.son  .^ve..  thence  north  to  High  St..  an<l 
from  there  west  to  connect  with  the  Blanehard 
.St.   sewer. 

'The  cit.v  council  of  Springtield.  (  I.,  lias  au- 
thorized the  issuance  of  bonds  to  the  amount 
of  $41.82.').  and  also  for  the  starting  of  laying 
sewers  in  other  sections. 

The  mayor  and  service  director  of  Cincin- 
nati. ().,  are  securing  data  in  an  investigation 
of  the  advisability  of  constructing  a  municipal 
reduction  plant,  when  the  present-  contract 
with  the  Cincinnati  Reduction  Co.  expires  in 
JimL-.    IfU:! 

Oklahoma. 

®The  Chickasha  I'".xtenbion  Co..  of  Chicka- 
sha,  Okla,.  has  awarded  the  contract  for  the 
extension  of  the  water  and  sewer  service  to 
University  Heights  addition  and  sewer  service 
to'  University  Heights  addition  to  Hamilton 
Bros.  The  contract  calls  for  3,000  ft.  of  water 
mains  and  3,500  ft.  of  sanitary  sewer.  The 
work  will  cost  approximately  $."i.<inn. 

Oregon. 

Louis  C.  Kelsey.  Selling  Bldg.,  Portland, 
Ore.,  has  been  engaged  as  consulting  engi- 
neer in  the  designing  and  construction  of  a 
sanitary  sewerage  system  for  the  city  of  New- 
port,  Ore.     F.   B.   Davis   is  city   engineer. 

Plans  have  been  completed  for  the  Laurel- 
hurst  extension  of  the  Sullivan  Gulch  sewer 
district,  in  Portland,  (ire.  This  branch  starts 
at  East  .39th  St..  in  Sullivan's  Gulch  and 
passes  through  a  tunnel  to  the  southwest  cor- 
ner of  Laurelhurst.  The  sewer  will  be  G  ft. 
O-in.  by  .'i  ft.  IV2  in  It  will  be  of  concrete, 
with  vitrified  brick  invert,  and  will  cost  $l."i3,- 
iliH).  The  first  section  of  the  Sullivan's  Gulch 
sewer  district  will  be  built  between  the  Wil- 
liamette  river  and  East  39th  St.,  and  will  cost 
$250,000  The  conduits  of  the  district  will 
cost  about  $1,000,000.  J.  'W.  Morris  is  city 
engineer. 

Pennsylvania. 

Dr.  Samuel  G.  Dixon,  state  healtli  commis- 
sioner, Harrisburg,  Pa.,  has  given  the  bor- 
ough authorities  of  West  Chester,  Pa.,  permis- 
sion for  the  construction  of  the  proposed  dis- 
posal plants  and  the  laying  of  outfall  sewer 
mains  leading  thereto.  The  work  will  begin 
as  soon  as  possible. 

Director  of  Public  Service  Joseph  G.  .Arm- 
strong, of  Pittsburg,  Pa.,  will  advertise  for 
bids  at  once  for  the  improvement  of  the  Trv 
St.  sewerage  system.  The  sewer  will  be  0V2 
ft.  in  diameter,  and  will  be  constructed  of 
concrete  or  brick.      It   will  drain   all   the  terri- 


tory between  Bluff  St.  nii  the  s.  ■uth.  Center 
.\ve.  on  the  west,  Dinwiddie  St.  on  the  east 
and  Ross  St.  on  the  west.  The  council  re- 
cently authorized  a  bond  issue  of  $144,000  for 
this   work. 

Chester  &  Fleming,  id'  I'ittsliurg.  Pa.,  have 
been  emnloycd  by  the  Liggett  Spring  &  .A.xle 
Co.,  of  Monongahela,  Pa.,  to  prepare  plans 
and  specifications  for  the  installation  of  a  sew- 
age disposal  plant  for  the  company's  works 
and  houses  at  Monongahela. 

The  citizens  of  Carlisle,  Pa.,  on  Feb.  21. 
vote  the  issuance  of  bonds  to  the  amount  of 
$!)9,000  to  begin  installing  sewerage  and  north 
and   south   side  drainage. 

South  Carolina. 

'The  ways  and  means  coinniutee  of  the  city 
council  of  Charleston,  S.  C,  has  sold  bonds 
to  Guild  &  Co.,  of  Chattanooga,  Tenn..  in  the 
sum  of  $40,000  for  the  immediate  extension 
of  the  new  sewerage  system  into  the  north- 
e.istern  section  of  the  city.  Guild  X-  Co.  will 
also  construct  the  sewers. 

Texas. 

1  he  town  of  Rockdale,  Tex.,  contemplates 
issuing  bonds  for  the  construction  of  a  sew- 
craee   system. 

The  city  council  of  Cameron,  Tex.,  has  au- 
thorized the  committee  to  advertise  for  bids 
for  putting  in  the  sewerage  system. 

The  city  council  of  Cuero,  Tex,,  will  prob- 
ably install  a  sewerage  system  at  an  estimated 
cost  of  $10.00(1.      y.  R.  P'erkins  in  niti  rested. 

Wisconsin. 

•J«Bids  will  be  received  until  2  p.  m.,  March 
24.  by  board  of  public  works,  Burlington,  Wis., 
P.  J.  Hurtzen,  City  Engineer,  for  furnishin.g 
all  the  labor  and  materials  necessary  to  make 
and  fully  complete  the  following:  Storm  sew- 
ers, together  with  all  necessary  manholes, 
street  inlets,  etc.,  and  sanitary  sewers.  The 
work  includes  1.2-50  lin.  ft.  of  15-in  vitrified 
pipe  sewer,  .338  lin.  ft.  of  12-in,  vitrified  pipe 
seW'Cr,  478  lin.  ft.  of  10-in,  vitrified  pipe  sewer, 
200  lin.  ft.  of  8-in.  vitrified  sanitary  sewer.  7 
manholes.    18    10-in.    %    bends. 

•J«Eids  will  be  received  until  10:.30  a.  m., 
.March  18.  by  the  department  of  public  w'orks 
of  Milwaukee,  Wis.,  H.  E.  Bfi.ggs.  commis- 
sioner, for  (1)  constructing  brick  and  pipe 
sewer  in  Rogers  St,,  (21  brick  and  pipe  sewer 
in  Burnham  St,.  (3)  pipe  sewer  in  24th  Ave.. 
(4)  pipe  sewer  in  23d  .-\ve.,  (5)  pipe  'sewer  in 
25th  Ave.,  and  ffi)  pipe  sewers  in  Lincoln 
Ave. 

®John  Brogan  has  been  awarded  the  con- 
tract bv  the  city  of  Shawano.  Wis.,  for  the 
construction  of 'about  14,000  ft,  of  8,  10,  12 
and  15  in,  sewers,  for  $7,600,  Bids  were 
opened  March  7  by  D.  E,  Wescott.  city  clerk, 

®E.  R.  Harding  Co,.  Racine.  Wis.,  has  been 
awarded  the  contract  by  the  board  of  public 
works  of  Stoughton,  Wis.,  for  the  construc- 
tion of  a  complete  sewerage  system,  con- 
taining 13%  miles  of  sewer,  varying  from  (j-in. 
to  18-in.  pipe,  and  a  septic  tank  9x28x100  ft. 
The  main  sewer  crosses  the  "Y^ahara  river 
through  two  cast  iron  inverted  siphons.  The 
contract  price  is  $69,090,  Bids  were  opened 
March   3. 

Canada. 

4-Bids  are  asked  until  noon,  .-\pril  14,  by 
.Mavor  James  Clinkskill  and  W.  B.  Neil.  City 
Commissioner,  of  Saskatoon,  Sask.  for  fol- 
lowing work  in  connection  wHth  an  intercept- 
ing sewer:  Contract  No.  78,  pipelaying;  Con- 
tract No.  79,  furnishing  concrete  sewer  pipe : 
Contract  No.  80,  furnishing  cast  iron  sew-er 
pipe  and  specials. 
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California. 

were    opened    Feb.    24 


SHiils  were  opened  Feb.  24  by  the  Board 
(.1  I'liblic  Works  of  Oakland,  for  dredging 
a    clKinnel   alongside   the   pier  head   line,   west 


yd.,   exc 


idi-    of   the   nortli   arm   of   the   O.akland   bar- 
indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently, 


lior,  Charles  Nelson,  at  7  cl^.  pi-r  cu.  .\<1.. 
beiiig  awarded  the  contract  l-'or  the  construc- 
tion of  a  levee  extension  along  14th  St,  in 
the  Key  Route  basin,  the  California  Reclama- 
tion Co.  was  the  low  bidder  at  23  cts.  per  cu. 
cavated  and  placed.     For  the  construe- 
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liLin  and  iiuiintcnaiicc  nt  levee  alongside  llu- 
extension  of  14th  St.  in  the  Key  Route  hasin. 
the  following  bills  were  received:  California 
Reclamation  Co.,  $3,!lii0;  .Marshall  C.  llarri-. 
$4,300, 

.\  hill  will  probahl\  he  passed  hy  the  Stale 
Legislature  to  approjiriate  $80,0(i0  for  the  pur- 
chase of  a  dredger  and  the  opening  of  a  1-fl. 
channel  in  the  Sacramento  river  as  far  north 
as  Red  Blufif.  N.  Ellery,  Sacramento,  Cal..  is 
State  Engineer. 

City    officials    of    X'alUjo    have    plans    for    a 

new    municipal    wharf    kj    cost    $30,000.    to    lie 

huilt  at    South    Vallejo,   near  the  point  at  Car- 

quinez  straits.     The  wharf  is  to  be  huih    with- 

•  in  the  next  I'n  days. 

Colorado. 

^•Bids  will  be  received  until  10  a.  ni..  .\pril 
3,  at  the  office  of  the  V.  S.  Reclamation  Ser\  - 
ice,  Denver.  Colo.,  for  f\irnishing  130,000  bbls. 
of  Portland  cement  f.  o.  h.  cars  at  the  works 
of  the  bidder.  For  ])articulars  adtlress  the  U. 
S.  Reclamation  .Service.  Washington.  P.  C. 
or  Denver,  Colo. 

Connecticut. 

'A'The  11.  1'.  (.umnnny>  CnnsUiklion  C"o.,  0"i 
Milk  St.,  Bo,ston,  Mass.,  has  been  .awarded  a 
contract  for  remodellin.sf  and  putting  on  .iddi- 
tions  to  the  mills  of  the  \\':imr',.;,Mn  Cotton 
Co.,  at  Wauregan,  Conn. 

District  of  Columbia. 

•|«Bi<ls  are  asked  until  lo::',u  a  m,  .\prU  |n, 
by  Capt.  F-  C.  Boggs,  General  rurcliasing  Offi- 
cer, Isthmian  Canal  Coiumission.  Washington. 
D,  C,  for  furnishing  under  (  ircnlar  iVI'i. 
cross  and  switch  ties. 

^Bids  will  be  received  until  10:80  a.  m., 
April  •").  hy  Capt.  F.  C.  Boggs,  (icneral  Pur- 
chasing Officer.  Isthmian  Canal  Commission. 
Washington.  D.  C,  for  furnishing  under  Cir- 
cular i!'-?4.   lubricating   oils  and   greases. 

Florida. 

.  •I'Bids  will  he  received  on  .\larch  20  bv  W. 
J.  Snell.  .-\rchitect.  Lake  City,  Fla  ,  for' a  l'- 
stor\'  brick  bank  luiilding  0."i  ft.  by  O.'i  ft.  to 
be  erected  for  the  First  N'alionid  B.nik  of 
Lake   Cit.v 

Georgia. 

^Bid.-  will  be  receixeil  until  lo  a.  m  ,  .April 
T,  by  R.  \'.  Ladow.  Superintendent  of  Pris- 
ons, Washington,  I).  C.,  for  furnishing  and 
delivering  at  the  \J.  S.  penitentiary  at  .Xtl.anta, 
Ga.,  plumbing,  pipe,  fittin.gs.  etc 

^Bids  are  asked  until  :'  p  m  .  \prd  Jo,  lix 
James  Kno.x  Taylor.  Super\isinu;  -\rcbitecl. 
Washin,gton,  1).  C.,  for  the  construction,  com- 
plete (including  plumbing.  g:is  piping,  heat- 
ing .apparatus  and  electric  conduits  and  wir- 
ing!, "f  ihr  L',  S.  post  office  .at  Lagrange,  (ia, 

Illinois. 

•J*l'tds  will  be  recei\ei|  li\  I'.  I  Mnllaney, 
Commissioner  of  I'uiilic  W^rks,  Ith  Hour 
City  Hall,  for  furnishing  and  delivering  tn 
the  Bure;ui  of  Sewers  the  following  bill  of 
hnuher  (;ill  (piautities  .ipproximate  onlv): 
1.000  ft.  P.   M.  -JxlO  in.,  lo  ft    long  rough ;' L- 

000  ft.  n,  .Vl,  L'xl2  in.  nIi;  fi,;  l.ooO  ft.  B.  M. 
1x12  in.  xlO  ft.:  l.OOo  fi.  |;  M  (\|  in.  \li;  ft.: 
1,000  ft.  II.  M.  4xti  in.  xlo  ii  ;  l.ooO  ft.  B.  M. 
(ixtj  in.  x!2  ft.:  2.000  ft.  1!.  .\1.  2x1  in.  xlO  ft.: 
3,000  ft  r.  M,  1x0  in.  xlO  fi  D.  .and  M. :  l.ooo 
ft.  B.  M.  1x2  in.  xlO  ft  SIS.:  1,000  fi.  11. .\l. 
2x6  in.  xlli  ft.  D.  2  S  and  M.  :  all  .\'orwa.\ 
pine.  No.  1  conunou.  2,Ooo  fi,  P,.  M.  3x3  in.  x 
Ifi  ft.  long:  Norway  pine  el.  .ir,  X.OOO  ft.  B.  M, 
3x12  in.  \  111  ft.  l.ing,  rr.ugh,  and  3.000  ft.  B. 
M.   2xh>   in     xlli   ft.   long   rough,   hemlock   No. 

1  common,  and  red  oak  X'o.  1  common  as  fol- 
lows: 2,000  ft.  B.  M.  .1x11  in.  xlO  to  10  ft. 
long,  rough:  0,000  ft.  P.  M.  ■'!xl2  in.  xlO  to  10 
ft.  long:  li.OnO  ft.  B  M.  3xlo  in.  xlO  to  IG  ft,: 
1,000  f'l  1!,  M  :ix.^  in  \|n  to  li;  ft.;  1,000  ft. 
B.  M.  3x12  in  xlo  to  li;  ft.  S.  1  S.  to  2%  in,: 
"i.ooii  ti  p  .\i.  I'xij  in,  \lo  p.  k;  s.  1  S.  to  ]'U 
in,:  "1,000  ft.  P..  M,  l'/i\12  in,  x  10  to  Hi 
ft,  S.  1  S,  lo  1  3-l(i  in,:  1.000  fi.  It.  M.  11/2x8 
in.  xlO  to  Hi  ft.  rough:  l.ooo  11,  B.  M.  l%x 
8  in.,  12  ft.  long,  rough.  .Ml  hnuher  shall  lie 
delivered  as  required  and  shall  be  graded  ac- 
cordin.g  to  standard  adopted   by  lumber  asso- 


ciations,   viz.,    N'c 
cording    to    rules 
Manufacturers' 
Hemlock  .\Iannf,:i 


iw:i_\  pnie  ;nid  hemlock  ac- 
adopled  by  .Northern  Pine 
A-ssoriation      or      Northwest 

•uu'  rs'  .\ssociation.  anil  oak 


according  to  XatiMu.il  Ibirdwood  Lumber  .As- 
sociation rules  LMiMining  same,  Pro])osal 
must  be  accomp.uned  b>  cash  or  certified  check- 
on  some  respoiiMbli  b.ank  doing  business  in 
Chicago,  to  ihr  ann.nni  ..I  I vm .  hinulred  dol- 
lars. 

•f'Piils  will  be  rn  riM-i|  1,\  \\ni.  Carr^.H,  (."it\ 
l{lectrician,  Chicagci,  111.,  unlil  II  a  m,,  .\l:irch 
23,  lilll,  for  furnishing  and  delivering  lo  ilu- 
Department  of  Flectricity  2,270,000,  more  or 
less,  arc  light  carbmis  for  electric  use.  The 
contract  consists  of  ilu-  folb.uing  apiiroxiniate 
quantities:  1,. "1(10,0011  IK%  in  copper  coated 
carbons,  2."i0,00o  12s''l!  m.  .'upper  coateil  car- 
bons, -5,000  12.\^;s  ill.  pl.ain  forced  carbons,  ."lO.- 
000  10x^/2  in,  plain  forced  carbons,  1,sI(i,o(mi  12x 
..")10  in.  to  ,020  in.  cored  carbons.  180,000  12x 
,.)10  to  .WO  in.  solid  high  gr:ide  carbons,  (io.oi.io 
12x..")10  solid  hi.gh  gr:ide  carbons,  special  gage. 
Proposals  nuist  be  ;iecon)]i.inied  by  lixe  hun- 
dred dollars  ($."iOO.0O)  in  inonev  <tv  a  certitied 
check  on  some  res]i(  msilik'  b:ink  doing  busi- 
ness  in   Chicago   fir   ihe   s:inie   aiiiouni 

•{•Pids  will  be  received  by  I'..  J.  .\lullaney, 
Coimnissioner  of  I'ublic  Works.  Chicago.  Ill,, 
until  II  a.  111,,  .March  23.  for  furnishing  and 
delivering  ten  steel  stor.ige  l:mks  at  the'  various 
ward  yards  and  loading  pl.illorms.  Cash  nr  a 
rerlilied  check  for  $200  mnsl  acrMni|iai'\   bid 

^Pids  will  be  received  iiiilil  II  a  111,  Abircli 
18,  PHI,  bv  I!,  1,  Mullaiie\,  ("Miiiniissioner  of 
Public  Works,  Chicago,  Itli  ll,M,r  City  Hall, 
for  furnishing,  delivering  and  iiiiloadiii,g  at  the 
various  pumping  stations,  pipe  \ards,  docks 
and  other  places  throughout  ilie  city,  white 
pine,  Norway  pine,  yellow  piiu,  beiulock, 
white  or  burr  oak,  Oregon  lir,  maple,  white 
wood  shingles,  l.ilhs.  cedar  iiosts,  1),  &•  M, 
rtooriiig,  siding  and  ceiling  as  sh.all  be  required 
for  the  term  eiidin,g  June  30,  101  I  All  luni- 
her  delivered  shall  be  according  in  s|iecilica- 
tions  on  file  and  shall  be  gr.adeil  according  to 
standards  adopted  by  the  \arious  lumber  as- 
sociations goxeniing  llie  spi-eifu-  kind  of  lum- 
ber, Pids  will  111-  ciiinp,iriil  nii  the  basis  mI 
the  following  approximate  quantities,  :iiiil  the 
Commissioner  reserves  the  right  to  award  the 
contract  as  a  whole  or  to  the  biw  bidder  for 
each  differeiil  kind  of  liiinlHr  Kacli  bidder 
must  sulimit  :i  iiiiil  prKi-  for  ^,leh  Iciiid  and 
size  of  Iiimln-r  with  tlu'  iiinlerslaiidin.g  lli.it  llu' 
sum  of  the  ilittereiil  ileiiis  udl  iimI  be  needed 
in  full:  White  pine  ,\o.  1  cnniiii..ii  b.i.ards  and 
strips  and  ioists,  scantling  and  iiiiibrr  l.ooo 
ft.  B.  M.  ixl  III.,  12  lo  Hi  ft  lung  ground 
S,  1  S. ;  2,000  ft.  1;.  M.  1x2  in.  12  to  14  ft. 
long  fur  strips  rgli,  :  2,ooii  ft  li.  M.  1x1  in,, 
12  to  Hi  ft.  long,  rgh..  S  I  S..  S  2  S.  S.  i  S. : 
1,000  ft  P.  M.  l\(i  in..  12  I.,  lo  ft  :  1,000  II  P, 
M  IxS  in.,  12  to  Hi  ft.:  2, 000  fi,  P.  M.  I\I2 
in,,  12  lo  bill  ;  2,000  ft.  1!  M..  2x1  111,  |o  t., 
I(i  fl  :  1.000  fi.  I',.  M,,  2x1  in,,  18  to  20  ti  :  I,- 
000  ft  1;.  Al.  2x0  in.,  10  to  Hi  :t.  :  Looii  ft. 
B.  Al,  2x0  in,,  18  to  20  ft.:  l.ooo  11,  I',,  Al  .  lo 
to  lli  ft,:  8,000  ft,  R,  iVI,  2xlo  in,,  lo  p,  Ki  fi 
Norwav  iiine  ioists.  scaiitliii,g  ;iiid  limber  \'o. 
I:  Looii  fl,  I'.'.Vl,  IV2X8  in,,  12  lo  Hi  fi  long, 
S.  I  S,  ;  1,000  ft,  B.  M,  IV2XI0  ill,  I-.'  p.  lli 
ft,  long,  S,  2  S. :  l.ooo  ft,  P.  Al,  2xS  in.  S  to 
2it  ft,  iong  rgh.,  S,  1  S..  S.  2  S,,  S,  I  S,  :  l.ooo 
ft.  I'..  Al.  2xio  111.  IS  lo  20  II,:  1,000  ft,  P,  AL, 
2x12  ill..  10  to  Hi  fl  :  1,000  fl,  P.  AL,  2x12  in,, 
IS  ft,:-  LOOO  ft,  l:.  Al  2x11  in,,  10  to  pi  ft.: 
1,000  ft.  B.  .M.  2x11  in.,  18  ft.:  l.OoO  ft.  B,  Al. 
i'.xii.  HI  to  20  ft  :  1.000  It,  1;  ,\|,  :ix,s.-  j,,,,  is  i,, 
20  ft,:  1,000  ft,  B  Al  ,  :'.xlo  in,  12  lo  lli  fl  : 
ii,oOO  ft,  B,  Al,  .■!xl2  in..  10  in  18  ft.:  I  0110  11 
B.  AL,  :!xl2  in..  |s  it  ;  l.ooo  ft,  B.  M,  :txll  in. 
Id  II.:  2,000  ft  B  Al.  3x1  I  in.,  IS  fl,:  l,oiio 
It.  B,  Al..  1x1  III  ,  Hi  II,  :  1.000  ft  P.  M  Ixl  in  , 
18  ft.  :  1.000  fl,  B  M,  lx(i  in  ,  12  In  Hi  ft  : 
1.000  ft,  B,,  M  -Ixii  in,  IS  ft,:  1,000  ft.  B.  Al,  Ix 
12  ill.,  IS  fl  :  2,000  II,  I'.,  Al,  (ix(i  in,.  12  lo  Hi  II,  : 
2,000  ft,  B,  Al,  lixii  in,,  IS  lo  20  ft,:  2,000  ft, 
B,  AL  0x8  in,.  12  to  Hi  ft,:  2,0(Kt  ft,  B,  M,  OxS 
in  ,  18  to  20  ft.  :  1,000  ft,  B.  Al,  0x8  in,,  24  ft. :  12,- 

ft.    M  B  8x8  in.,   12  to  H!  ft. :  4.000  ft.  P.  Al 

SxX  in.,  18  to  20  ft,:  2,000  ft,  15,  AL  8x8  in.,  22 
ft,-  1,000  ft.  B.  M.  loxio  in.,  10  to  10  ft,:  l,oOo 
ft    B    AT,   10x10  in,,   18  to  20   ft.       Kiln   dried 


iiiouldings  :  :!oo  liii.  ft, 
iiig.  :!00  liii,  ft,  while 
moulding.  3o(i  lin,  ft,  r 
crown  niouldin,g,  loo  li 
I),    crown    moulding. 


I  X  I  ■!: 
piiii 


in.  crown  iiiould- 
l-V4xLy4    in.    bed 
k    11/2   in.   E.  &   O. 
fl    red  o.-ik  2  ill.  E.  & 
lin     ft.    2M>    in.    red 


oak  E.  &  I^.  crown  inoiililnig,  lOO  lin,  ft,  %  in. 
red  oak  core  moulding.  :!00  lin,  ft,  %x."i%  in, 
maple  thresholds,  :lon  lin,  ft,  "'8X%  Vi  round 
yellow  pine,  iiOO  lin,  fl,  '■ix'^s  in,  yellow  pine 
parting  strips,  -"lOO  Im  ft,  1-%  in,  yellow  pine 
,iiid  red  oak  window  stops,  ."lOO  lin.  ft.  1%  in. 
red  i);ik  and  yellow  pine  u  iiidow  stops,  100 
Ini.  ft.  L"s  in.  red  oak  nosing.  .No.  1  conimou 
hemlock:  2.000  ft.  B.  M.  1x4  in.,  12  to  Hi  ft. 
long,  rgh.:  2,000  ft.  Ixli  in,,  12  to  1(1  ft,  long, 
rgh,:  10,000  ft,  B.  \l  1x12  in,  12  to  Hi  ft, 
long,  rgh,;  10,000  ft,  2xlo  in,.  Hi  ft,  long,  rgh,; 
2.000  ff.  B,  M.  2x12  in..  Hi  ft.  long,  rgh.;  lO.ooo 
ft.,  2x4x10  ft.  long,  rgh.;  1,000  ft.  B.  iM.  2x0 
iii.j-  10  ft.  long,  r.gh.  ;  l.ooo  ft.  B.  M.  2x4  in., 
12  to'  11  ft.  long,  rgh.  ;  O.ooo  ft.  B.  M.  4x4  in..  Hi 
ft  long,  rgh.;  I,"i00  ft,  B.  M.  Oxtj  in.,  12  to  Hi 
ft.  long,  rgh.:  10,000  ft,  li,  M,  3x12  in,,  10  ft. 
long,  rgh.;  ."i.OOo  ft.  P.  Al.  1x12  in..  Hi  ft.  long, 
r.gh!  Clear  White  wood:  1.000  ft.  1/2x12  in. 
:iiid  wider.  12  to  10  ft.  long,  clear,  S.  2  S. ;  1,- 
0110  ft.  1x12  in.  and  wider.  12  to  10  ft.  long, 
clear,  S.  2  S.,  clear  maple;  1,000  ft.  (ixO  in.,  12 
lo  10  ft.  long,  clear  S.  2  S,  :  1,000  ft,  2x8' in. 
and  wider.  12  to  lli  ft.  long,  clear.  Bids  are 
also  asked  for  furnishing  40,000  fl,  B,  M.  of 
\arious  sizes  of  No.  1  common  white  oak  or 
burr  oak,  108,000  ft,  B.  Al.  of  No.  1  common 
pine,  8,000  ft,  B,  M.  of  clear  Oregon  fir,  and 
,1  considerable  ipiantity  of  other  timber. 

•{•Bids  will  be  received  until  10  a.  m.,  March 
■23.  1011.  by  Chas.  F.  Seyferlich,  Fire  Marshal, 
Chica.go,  for  furnishing  and  delivering  40,000 
ft.  more  or  less  of  2V2  best  (|uality  of  seam- 
less mildew-  jiroof  rublier  lined  cotton  fire  hose 
with    couplings    attached.      Proposals    must    be 


.-icconipanied 
be  furiusheil, 
•J"P>ids  will 
(  '.  'lumissii  iiier 
Mall,  Chicag. 
for  furnishiii! 
e;ich 
citx-. 


,",0     11 


aiiqile 


>f    hose    to 


received   by   P,   J.    MuUaney, 

Public  Works,  4th  floor  City 

„   until    11  a.  ni,,   March    liS, 

and   delivering  pine  lumber  to 

f  3,"i  ward  \-ards  located  throughout  the 

All    lumber    shall    be    of     best     quality. 


II 


rough,  cominon  .No,  I  Norway  pine  lumber,  live 
and  sound,  free  from  wind  shakes,  worm 
holes,  loose  and  decayed  knots,  and  have 
square  strai,ght  edges,  (irading  shall  be  ac- 
cording to  rules  adopted  by  standard  lumber 
associations,  ]-'ollowin.g  is  the  appro.ximate 
quaiititv  of  lumber  required:     12,000  ft.  B.   M. 

2x4  in  ,"2."i.( fi    P.,  Al,  2x0  in,,  2.ri,000  ft,  B.  AL 

2xS  in  .  ,Mi,ooo  ft.  B,  Al,  2xlo  in,,  2-5,000  ft,  2x 
12  in,,  ".,0011  ft  1x4  in,.  -5,000  ft,  P.  AL  4xli  in,. 
25.000  ft.  B..  "W.  1x1  in.,  (i  in.,  S  111,,  10  in,  or  12 
111  .Ml  liiinber  to  be  ileli\ered  in  10,  12,  14, 
lli.  nr  IS  ft.  lengths  as  required.  .-Ml  lumber 
lo  be  delivered  before  June  i!o,  1011,  unless 
the  Coinmissioner  of  Public  \\5irks  elects  to 
extend  the  contract  00  days.  Proposal  shall 
he  accomiiaiiied  by  cash  or  certified  check  on 
.-1  respmisible  ("bic:ign  bank  In  the  .iinount  of 
$200 

^Biils  «ill  Ik-  received,  until  12  m,.  March 
2:-'..  1011,  li\  Chas,  F,  Seyferlich,  Fire  Marshal, 
Chicago,  fnr  furnishing  and  delivering  18 
steam  lire  engines,  more  or  less,  to  the  City  of 
Cliica,go,  Bidders  shall  enclose  in  their  pro- 
posal complete  drawings  of  engine  in  all  its 
parts,  showing  clearly  the  construction  and 
settin.g  of  boilers,  pumps,  grates,  pattern  of 
grates  and  all  details  of  appurtenances,  open- 
ings, connections  and  operating  parts.  The 
boiler  of  engine  sh;ill  he  desi,gned  for  an  or- 
diiiar.\-  working  pressure  of  1  111  lbs,  of  steam 
gage  pressure  and  shall  be  tested  under  hy- 
drostatic pressure  of  275  lbs,  per  sq,  in.; 
boilers  shall  lie  of  sufficient  capacity  to  operate 
conlinuoiisly  pumps  of  a  sufficient  capacity  to 
pump  700  L'.  S.  .gallons  of  water  a.gainst  a 
pressure  of  Hio  lbs,  per  sq,  in,  and  maintain  a 
-team  pressure  of  1  10  lbs,  per  .S(|.  in.  The  eii- 
giiK  shall  b;ive  2  steam  cylinders,  size  to  be 
stated  in  bid.  Pumps  are  to  be  cast  in  1  piece 
and  to  be  double  acting,  lo  be  4%  ins.  in  di- 
.iineler,  S-in,  stroke,  to  lie  of  double  leather  cup 
type  and  made  of  bronze,  ,\xlcs  to  he  made 
of  best  qnalitx  ojieii  hearth  steel  and  to  be 
:'  ins,  in  diameter,     \\  heels  to  lie  of  best  qual- 


•i'  indicates  work  now  open  for  bids,    ^  indicates  a  contract  let  recently. 
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ity  Archibald  lire  ik-p.TriimMU  whcil  froiu  best 
ijradc  of  season's  tinilicr  ami  ii'  lu-  equipped 
with  ball  bearings.  The  niaxinunn  weiRht  of 
engine  S),"00  lbs.  and  niininimn  not  less  than 
0.000  lbs.  Equipment  for  engine  shall  inehule 
various  and  sundry  articles,  usually  furnished 
with  such.  Each  engine  must  be  accompanied 
by  a  written  guarantee  staling  what  etficienccy 
the  ergine  will  show  wheit  tested  out  under 
the  various  tests  prescribed  in  specifications, 
l-'ull  specifications  may  be  had  upon  applica- 
tion to  Fire  Marshal,  Chicago,  111. 

Surveys  bave  been  completed  for  a  dam  on 
the   Fo.x    River   at    Millhurst,    111.,   and    plans 
will    be    finished     about     March    20.     II.     F). 
Hallctt,    .\urora.    111.,    is   the   engineer 
Kentucky. 

•|».MI  bids  received  Feb.  Ju  by  Maj.  H.  Jcr- 
vey,  U.  S.  Engineers,  Cincinnati,  O.,  for  con- 
structing Lock  and  Dam  No.  2!1  in  the^Obio 
River,  near  .Ashland,  Ky..  have  been  rejected 
and  new  bids  are  being  asked  until  2  p.  m.. 
March  21.  Itemized  bids  received  Feb.  20 
were  given  in  our  issue  of  March  1. 

Lousiana. 

•J»Bids  will  be  received  until  noon,  March 
21,  by  Capt.  Clarke  S.  Smith,  U.  S.  Engineer. 
Vicksburg,  Miss.,  for  furnishing  -4,300  bbis 
of  cement  delivered  near  Monroe,  La. 

4*Bids  are  asked  until  11  a.  m.,  April  (i. 
by  Maj.  H.  Burgess,  U.  S.  Engineer,  for  fur- 
nishing about  60,000  tons  of  rock  for  bank  re- 
vetment. 

Maryland. 

^Bids  are  asked  by  James  Kno.x  Taylor 
Supervising  .'Xrchitect,  Washin.nton,  D.  C. 
until  3  p.  m.,  .April  fi.  for  the  painting  and 
decorating  of  the  U.  S.  Post  Office,  Court 
House,   etc.,   at   Baltimore.   Md. 

New  York. 

•J*Bids  are  asked  until  2  ;.'i(.i  p.  m.,  .March  21. 
by  Mr.  J.  Drumniond,  Commissioner  nf  Chari- 
ties, foot  of  E.  22d  St..  New  York  City,  for 
furnishing  all  the  labor  and  materials  required 
for  the  erection  and  completion  of  bridge 
connecting  main  hospital  building  with  the 
annex  (west  of  main  building)  ;  also  complete 
heating,  ventilating  and  plumbing  systems  in 
the  annex.  Kings  County  Hospital,  borough 
of  Brooklyn,  the  city  of  New  York.  Blank 
lorms  and  further  information  may  be  ob- 
tained at  the  office  of  Frank  J.  Helmle,  .Archi- 
tect. IPO  Montague  St.,  Borough  of  Brooklyn, 
the  City  of  New  York. 

•|»Bids  will  be  received  until  2  p.  ni.,  March 
20,  by  Henry  S.  Thompson,  Commissioner  of 
Water  Supply,  Gas  and  Electricity,  New 
York  City,  for  furnishing  and  delivering  rub- 
ber goods,  lumber,  valves,  charts,  bolts  and 
nuts,  brass  goods,  gauges,  electrical  supplies, 
drafting  room  supplies,  hardware,  cotton 
waste,  rope,  forage,  chloride  of  lime,  sulphate 
of  copper,  etc. 

4*Bids  are  asked  until  11  a.  m.,  March  20. 
by  C  B.  Snyder,  Superintendent  of  School 
Buildings,  Park  Ave.  and  -JDth  St.,  New  York 
City,  for  alterations,  repairs,  etc.,  at  public 
schools  4,  13,  14,  If),  20.  2-5,  3-5,  40.  47,  r,i),  («, 
79,  91,  104,  122,  140.  IGO,  Kil,  174.  truant  school 
and  Stuyvesant  high  school  Borough  of  Man- 
hattan. 

•J«Bids  are  asked  until  10  a.  m..  March  27. 
by  Lieut.  J.  J.  Thomas,  Constructing  Quarter- 
master, Fort  .Adams,  R.  I.,  for  the  construc- 
tion of  a  set  of  quarters  for  four  officers  at 
this  post  (lumo  sum  bids  including  plumbing, 
heating,  wiring  and  fi.xtures).  Plans  and  spe- 
cifications can  be  seen  at.  Fort  Adams  and  in 
office  of  chief  quartermaster,  Governor's  Isl- 
and, N.  Y.,  or  will  be  sent  on  deposit  of  $5  at 
Fort  Adams  to  insure  safe  return. 

•J»Bids  will  be  received  until  11a.  m.,  .April 
10,  by  Lt.  Col.  J.  G.  Warren.  U.  S.  Engineer, 
."140  Federal  BIdg.,  Buffalo.  N.  Y..  tor  channel 
excavation.  Niagara  River. 

South  Dakota. 

^Bids  are  asked  until  March  IX  by  the 
Farmers  Co-Operative  Co.,  Henry  Kurtenbach, 
Secretary,  Ethan,  S.  Dak.,  for  building  a  30,- 
000  bus.  capacity  grain  elevator  and  flour  house 
attached  size  18x28.  and  coal  sheds.  7  bins  lOx 


14.7  ft.  posts,  at  Dimock,  S.  D.  Plans  and  speci- 
fications can  be  seen  or  procured  of  Henry 
Kurtenbach,  secretary,  Ethan,  S.  D.  Bids 
not  to  include  grading  and  gravel  and  sand 
hauling. 

Texas. 

^Bids  arc  asked  until  10  a.  m..  .March  23. 
by  R.  L.  Daniels,  Victoria,  Tex.,  for  the  erec- 
tion of  a  brick  church  building  at  Victoria. 
Hull  &  Praegcr,  .Architects,  Victoria,  Tex. 

4«Bids  arc  asked  until  noon,  March  23,  by 
by  Edgar  Odell  Lovett.  President,  1110  Scan- 
Ian  Bldg.,  Houston,  Tex.,  for  the  following 
contracts,  connected  with  the  administration 
building  and  mechanical  laboratory  and  power 
house  of  the  William  M.  Rice  Institute,  at  the 
site  of  the  Institute  on  Main  St.  in  Houston. 
Texas:  First,  for  the  plumbing  and  .gas  pip- 
ing. Second,  for  the  electrical  wiring  ano 
electrical  installation.  Plans,  details  and  spe- 
cifications may  be  obtained  upon  application 
at  the  oflicc  of  the  architects.  Messrs.  Cram. 
Goodhue  and  Ferguson,  Scanlan  Bldg.,  Hous- 
ton. Texas.  Every  application  must  be  ac- 
companied by  a  deposit  of  $.50  in  favor  of  the 
architects,  which  will  be  refunded  upon  the 
return  of  the  drawings  and  .specifications. 

•{•Bids  are  asked  until  noon,  March  31,  by 
Maj.  (i.  P.  Howell,  U.  S.  Engineer,  Galveston. 
Tex.,  for  dredging  Galveston  Channel,  Tex. 

•J^Hids  are  asked  until  2  p.  m..  March  22, 
by  the  School  Board  of  Conroe,  Tex.,  for  the 
construction  of  a  2-story  brick  school  build- 
ing. Plans  and  specifications  can  be  seen  or 
secured  from  school  board.  Conroe,  Tex.,  and 
in  the  office  of  Taylor  &  Wolf,  architects. 
Fort  Worth,  Tex.  Certified  check  for  $:^0n 
required   with  bid, 

Canada. 

•{•Bids  are'  asked  until  1  p.  m.,  March  18.  by 
D.  McNaughton.  President  Bruce  Municipal 
Telephone  System.  Llnderwood.  Out.,  for  the 
construction  of  a  telephone  system  in  the 
townships  of  Bruce.  Saugeen.  Greenock.  Kin- 
cardine and  Elderslie.  in  the  county  of  Bruce. 
Ont.  Plans  and  specifications  may  be  seen 
and  forms  of  tender  obtained  at  the  office  of 
W.  L.  Bland.  Kincardine,  Ont.,  and  at  the 
oflnce  of  the  Engineer,  George  J.  Beattie.  72 
Victoria  St..  Toronto. 


SANITARY  AND  SURFACE 
DRAINAGE   SEWERS. 

Sealed  bids  will  be  received  by  Oscar 
B.  Bonar.  City  Clerk,  until  the  twenty- 
first  (21)  day  of  March,  at  the  hour  of  10 
o'clock  a.  m..  1911,  and  then  publicly 
opened  and  read,  for  the  furnishing  of  all 
materials  and  laying  complete,  including 
trenching,  backfilling,  etc.,  26  miles  of 
sewers,  varying  in  size  from  6-inch  to  36- 
inch  in  diameter,  together  with  420  man- 
holes. 6  lampholes.  S  flush  tanks.  115  in- 
lets and  catch  basins,  and  22  tons  of  cast 
iron  pipe. 

Bids  will  be  received  for  both  vitrified 
pipe  and  monolithic  concrete  for  all  sew- 
ers. 24  inches  in  diameter  and  larger. 

The  depths  of  trenches  vary  from  5  feet 
to  32  feet. 

Specifications,  instructions  to  bidders 
and  blank  forms  of  bidding  sheets  may  be 
obtained,  and  plans  and  profiles  may  be 
seen  at  the  office  of  Oscar  B.  Bonar,  City 
Clerk.  Moundsville.  W.  Va..  or  at  the 
office  of  Chas.  E.  Collins.  Consulting  En- 
gineer, Drexel   Building.   Philadelphia,   Pa. 

All  proposals  shall  be  made  on  the 
blank  forms  furnished  by  the  city  for  this 
purpose  and  shall  be  accompanied  by  a 
certified  check  upon  the  First  National 
Bank  of  the  City  of  Moundsville,  W.  Va.. 
and  drawn  to  the  order  of  Oscar  B.  Bonar, 
Clerk  of  the  City  of  Moundsville.  W.  Va., 
for  the  sum  of  one  thousand  dollars 
($1,000). 

The  City  Council  reserves  the  right  to 
reject  any  and  all  bids. 

OSCAR  B.  BONAR,  City  Clerk. 
J.  M.  WILLIAMSON.  Mayor. 

Moundsville,  W.  Va. 


WATERWORKS. 

Helena,  Mont. 

Sealed  proposals  will  he  received  at  tti' 
City  Hall.  Helena.  Mont.,  until  S  p.  m.. 
Thursday.  April  20,  1911.  for  furnishing  of 
all  material  and  the  construction  of  a 
waterworks  system,  reservoir  pipe  line, 
and  distribution  .system  for  the  City  of 
Helena,  Mont.,  all  according  to  plans  ^nd 
speeiflcations. 

The  work  involves  headworks  with  con- 
crete core  wall,  and  approximately  H 
miles  of  IS-in.  wooden  conduit,  7.4  miles 
21-in.  wood  conduit,  0.8  miles  24-ln.  steel 
conduit,  43.4  miles  of  cast-iron  mains,  260 
hydrants,  283  gate  valves,  specials,  etc.. 
and  a  storage  reservoir,  lined  with  con- 
crete, to  hold  .ipproxiinntely  five  million 
gallons,  together  witli  all  appurtenances, 
using  about  2,800  eu.  yds.  of  concrete,  and 
i-equiring  about  Vil.ooo  cu.  yds.  class  (A> 
excavation,  12,000  cu..yds.  class  (B)  exca- 
vation, 222.000  lineal  feet  class  (A) 
trenching,  and  1(1, oon  lineal  feet  class  (B) 
trenching. 

Plans  and  specihcations.  also  forms  of 
'■oiitract  and  proposals,  may  be  seen  at 
the  office  of  the  City  Clerk.  J.  A.  Matt- 
son;  also  at  the  office  of  the  City  Engi- 
neer, Charles  W.  Helmick.  and  copies 
thereof  obtained  upon  payment  of  $5.00. 

Each  bid  must  be  accompanied  by  a 
certified  check  for  $20,000.00.  payable  to 
the  Mayor  of  Helena.  Mont.,  as  a  guaran- 
tee that  bidders  will,  if  successful, 
promptly  execute  a  satisfactory  contract 
and  bond,  as  specified  and  required,  with 
satisfactory  surety  in  tlie  sum  of  one  hun- 
dred and  fifty  thousand  dollars,  for  the 
faithful  performance  of  the  contract. 

The  right  is  reserved  to  reject  any  or 
all  bids,  and  also  to  waive  any  technical 
defects. 

Bidders  are  invited  to  be  present.  Pro- 
posals must  be  marked  "Proposals  tor 
Construction  of  Water  Works  System  for 
Helena,  Mont.,"  and  must  be  made  out  in 
the  form  within,  and  be  accompanied  by 
the  printed   specifications. 

By  order  of  the  City  Council. 

J.  A.   MATTSON, 
City  Clerk. 

Dated.    1911. 
First   publication.    1911. 


PAVING  AND  SIDEWALKS. 

The  undersigned  will  receive  sealed 
proposals  until  5  o'clock  p.  m.,  March  20, 
1911,  for  constructing  the  following: 

35.319  sq.  ft.  of  concrete  sidewalks,  to  lie 
let  in  five  contracts.  Each  bid  to  be  ac- 
companied by  a  certified  check  for  $50.00. 

4,718  lin.  ft.  of  combined  concrete  curb 
and  gutter.  Each  bid  to  be  accompanied 
by  a  certified  check  for  $100.00. 

15,226  sq.  yds.  of  asphalted  macadam 
pavement,  to  be  let  in  two  contracts.  Each 
bid  to  be  accompanied  by  a  certified  check 
for  $100.00. 

All  work  to  be  done  according  to  the 
plans  and  specifications  on  file  in  the 
office  of  the  City  Clerk.  All  work  to  be 
paid  for  in  special  tax-bills  issued  against 
the  lots  and  parcels  of  ground  liable 
therefor. 

.\.    J.    McKENZIE, 
City  Engineer. 

Webb  City,  Mo. 


Washington,  D.  C,  Feb.  25.  1911. 
Sealed  proposals  will  be  received  at  the 
office  of  the  U.  S.  Reclamation  Service, 
North  Yakima,  Wash.,  until  10  o'clock  a. 
m,,  April  15,  1911,  for  the  building  of 
Kachess  dam  and  accessory  structures 
near  Easton,  Wash.  The  work  involves 
the  excavation  of  approximately  345,000 
cubic  yards  of  material,  the  placing  ot 
about  240,000  cubic  yards  of  embankment. 
15  000  cubic  yards  of  riprap  and  paving. 
8,000  cubic  yards  of  concrete,  and  300,000 
pounds  of  reinforcing  steel,  and  other 
items  necessary  to  complete  the  work.  For 
particulars  address  the  United  States  Re- 
clamation Service.  Washington.  D.  C,  or 
North  Yakima,  Wash.  R  A.  BALLING- 
ER,    Secretary. 


4-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


March  15,  igii. 


ENGINEERING- CONTRACTING 


Dependable  in  The  Hardest  Kind  of  Service 


Greatest  strength,  unequalled  for  durability,  direct  draft  from 
kirK  bolt  to  plow,  no  strain  on  irain  frame,  lightest  draft. 
requires  only  one  man  besides  the  driver. 

These  are  strong  assertions  but  they  arc  proved  Jacts  in  reference 
to  the 

Western  Elevating  Grader 

It  is  backed  by  the  reputation  that  has  made  the  "West  em" '  line 
standard  for  efficiency  aniong  contractnrs  for  a  quarter  of  a  century. 

Let  us  te!l  you  about  these  provecl  quality  Graders.  They  will 
save  you  money.    Complete  catalog  for  the  asking. 

WESTERN  WHEELED  SCRAPER  CO. 


Earth  and  Stone  Handling  Machinery 


AURORA,  ILL. 


STORAGE   DAM. 

Salt  Lake  City,  Utah. 
Sealed  proposals  will  be  received  by  the 
Pacific  Reclamation  Company,  at  the  of- 
fice of  their  Consulting  Engineer.  George 
St.  Bacon.  159  Pierpont  Ave.,  Salt  Lake 
City.  Utah,  until  noon  of  Saturday,  April 
15.  1911.  for  the  construction  of  a  Storage 
Dam  about  fifteen  mib's  north  of  Wells. 
Nevada. 

The  dam  will  be  of  earth  and  rock  fill 
with  a  reinforned  concrete  facing  on  the 
up-stream  side.  The  principal  quantities 
are: 

20,000  cu.  yds.   earth  excavation. 
3,000  cu.  yds.  rock   excavation. 
71,000  cu,  yds.  earth    einhankment. 
6,000  cu.  yds.  dry    rubble    wall. 
1,250  cu.  yds.   Portland      cement       con- 
crete. 
S5.000   lbs.  steel  reinforcing. 
A  certified  check  for  $2,500.00  must  ac- 
company the  bid,  and  a  bond  of  $15,000.00 
will   be  required  for  the  faithful  perform- 
ance of  the  contract. 

Form  of  proposal,  contract  and  speci- 
fications may  be  had  by  applying  to 
George  M.  Bacon,  1.'9  Pierpont  Ave..  Salt 
Lake  City,  Utah. 

P.^CIFIC    RECLA.M.VTION    COMPANY. 
Josepli  Gulinan,    I'r'esident. 
George  M.   Bacon, 

Consulting  Engineer.     ■ 


PAVING. 

Red  Oak,  Iowa,  Feb.  2S,  1911. 
Sealed  proposals  for  approximately  six 
thousand  (6,000)  cubic  yards  of  grading 
in  cut.  twenty-five  thousand  four-  hun- 
dred and  eleven  (25,411)  yards,  brick 
block  paving,  thr-ee  tliousand  three  hun- 
dred and  twelve  i:!.3I2)  yards  of  con- 
crete   paving,    nine    tlimisand    tbi'ee    liiui- 


dred  and  sixty-eight  (H.nnx)  feet  of  ciirli 
and  gutter  and  six  hundred  (600)  Icet  "f 
straight  curb,  will  lie  received  by  the  City 
Clerk  of  the  City  of  Red  Oak,  Iowa,  irp  to 
10  o'clock  a.  m.,  on  the  I5th  day  of 
March,  1911,  at  which  time  the  proposals 
received  will  be  opened  and  will  be  acteil 
upon  at  S  o'clock  p.  m.  the  same  day. 
City  Council  reserves  the  right  to  reject 
any  or  all  bids.  Plans  and  specifications 
can  be  had  by  writing  tlie  City  Clerk  of 
Red  Oak.  Iowa. 

RICHARD  ROBERTS.  City  Clerk. 


CONCRETE. 

Sealed  pr-nposals  will  be  received  at  the 
office  of  the  undersigned  in  the  City  of 
Bozeman,  Mont.,  until  5  o'clock  p.  m.  on 
the  16th  day  of  March,  1911.  for  the  lay- 
ing of  concrete  on  the  side  slopes  and 
bottom  of  the  enlarged  reservoir  of  the 
Bozeman  City  TVater  Works,  amounting 
to  about  4,S!0  square  yai'ds.  in  accoi'danC"' 
with  the  plans  and  specifications  therefor 
on  file  at  this  office. 

Blank  "pr-oposals,"  copies  of  "specifica- 
tions" and  instructions  to  bidders  may  be 
obtained  of  the  City  Clerk  or  of  the  City 
Engineer. 

Each  bid  must  be  accompanied  by  a 
certified  check  for  two  hundred  dollar-s 
($200.00)  irpon  some  bank  in  Bozeman, 
Mont.,  payable  to  the  City  Tr'easurer  of 
said  city,  which  check  will  be  forfeited  to 
the  said  city  in  case  the  successful  bidder- 
shall  fail  to  furnish  satisfactory  bond  and 
enter  into  the  proposed  contract  within 
ten  (10)  days  from  the  date  of  notification 
of  award. 

The  City  of  Bozeman  rr'ser'\es  tin    r-is^hr 

to  reject  any  and  all  bids. 

A.   M.  BRENDENBURt;. 

City  Clerk, 
Bozeui^in.   .Mont 


TIP  CARS  FOR  CONTRACTORS 

(Hunt's  '■  I  nd  Listrlpi"  Patent) 


Easy 

to 
Load 


and 
Smooth 

RuDQlOg 


1  If    \^^ti 

TnHIS  car  is  built  with  the  body  hung  be 
■*■  twccn  the  wheels  and  is  nearly  a  foot 
lower  than  the  ordinary  tip  car  making  it 
much  easier  to  load.  Six  ^sizes,  12  to  40  cubic 
feet,  kept  in  stock. 

Write  us  for  Further  Information 
and  for  Bulletin. 

C.  W.  HUNT  COMPANY 

WEST  NEW  BRIGHTON,  NEW  YORK 

New  York  City,  4f>  Broad wr^y 
Chlcaco.  r6l6  Flstter  Biilldlne 

AUanta.  Qa  ,  n.n?  RliodM  Bulldlne 

Rlctrraond.  Va.,  .State  Bank  Building 
San  Francisco,  865  MonadnocJi  Bldj, 


DREDGING— IRRIGATION 


Write  for  In  format  Ion 
ai-nui  (lie  Bli>H  IM- 
PROVTD  CFNlWirU- 
GaL  PL'MP'^.  ii<;f(J  hy 
ernipof  tIiel>icpost  rnn- 
tracilnt;  and  dredgjug 
companies. 

Greaves  Specially  Mfg. Co. 

154NauaDSl.,N.Y  CUy 


MISSISSIPPI  KI\'KK  CU.MMlSSiOX. 
1st  and  2d  Disls..  U.  S.  Engineer  Oltice, 
Room  20.  CiKstom  House.  Memphis.  Tenn.. 
Feb.  23.  1911.— Sealed  proposals  for  fur- 
nishing 40.000  cu.  yds.  of  rip  rap  stone  de- 
livered on  government  barges  and  on 
contractor's  barges  will  be  received  at 
this  office  until  noon,  Mar.  22,  1911,  and 
then  publiclv  opened.  Information  on  ap- 
plication. rLARKK  S,  SMITH.  Capt 
Kngrs. 


This  Tamping  Machine 

will  do  the 

Work   o£   6   to   10   Men 

The  STALEY  Power 
Tamping  Machine 

obviates  all  cuntrovcisy  about  back-filling.  No 
more  sinking  of  trenches.  Pavements  can  follow 
immediately  over  trenches  that  have  been  tamped 
by  this  mcichine  without  danger  of  future  depres- 
sion. Can  be  used  for  tamping  sidewalk  and 
concrete  construction,  paving,  sewer  work,  etc. 

Anenls  Wanted — Write  jor  Proposiiion . 
Complete  Inforfnaiion  and  Prices 

R.  H.  STALEY 

Box   Hi)  Springfield.  III. 


IN  WRITING  to  our  Advertisers  for  CATALOGS  or  PRICES    Piease  mention  ENGINEERING-CONTRACTING 
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ENGINEERING-CONTRACTING 


W'XV.     No.  II. 


POSITIONS  WANTED,  POSITIONS  VACANT,  MISCELLANEOUS  WANTS 

C.-irUs  in  rl-'in  ^^'1'^  t.VP'^   »  cent  n  word:  Plain  leaded  type,  2  cents  a  word;  Displayed  c.irds,  SI.SO  an  inch. 


No  Advertisements  Inserted  Under  These  Headings  Unless  Paid  for  in  Advance 


POSITIONS  WANTED 


\V.\NTED-  rusition  by  exiuiieti.od  lime- 
keeper  aiul  lonimissary  eleik.  Single,  age 
:«,  strirtlv  sober,  reliable  and  eiiergetlc. 
Keferoiices  and  recommendations  fur- 
nished.    Guy  F.  Atkinson.  Salmons,  Ky^ 

WANTED — Position  by  experienced  time- 
keeper and  commissary  clerk  combined. 
Expert  accountant  and  pay-roll  man.  Lo- 
cation no  object.  F.  J.  Keenan.  llSa  Cliest- 
nut  St..  Terre  Haute,  Ind. ll--t 

GENERAL,  CONTRACTING  and  civil  engi- 
neer (3G)  with  extensive  New  York.  Cana- 
dian and  English  experience  seeks  position 
where  energy,  tact  and  ability  will  be  rec- 
osniEed.  Expert  estimator,  supervisor  and 
designer.  Box  S,  care  of  Engineering- 
Contracling,  New  York,  N.  Y. H-'^t 

YOUNG  I.  C.  S  STUDENT  wishes  position 
with  surveying  corps.  Not  experienced,  but 
a  willing  worker.  Situation  immaterial. 
Roy  Hannums,  State  Hospital.  Norristown, 
Pa. 11''-'^ 

ENGINEER  and  superintendent  of  construc- 
tion— 12  vears  in  charge  of  heavy  construc- 
tion— waterworks,  sewerage,  railroads  and 
harbor  work.  Open  for  engagement  after 
April  1.  Chas.  H.  MoAlister.  care  of  Bodley 
&  Baskin,  Columbia  Bldg.,  Louisville.  Ky. 

LOCATION  ENGINEER  who  knows  how  to 
get  light  curves  and  easy  gradients  at  low 
construction  cost  is  open  for  reconnaissance 
or  location  work  at  once.  Active,  not  afraid 
of  work,  grew  up  in  the  business.  Expect 
good  salary  and  will  earn  it.  Paul  P.  Lyon, 
Bradford,  Pa.  H-'-t 

TIMEKEEPER  of  experience  wants  position. 
Will  be  open  for  engagement  about  April  1. 
Address  Box  451.  care  of  Engineering-Con- 
tracting,  355  Dearborn  St.,  Chicago.       11-lt 

W'ANTED— Position  with  contractor  or  engi- 
neering corps.  Six  years'  experience, 
steam  electric  railroad  and  highway  con- 
struction. Last  position  chief  of  party 
electric  railway  construction.  C.  A.  Devine. 
79  Ft.  Greene  PI..  Brooklyn.  N.  Y.         ll-2t 

WANTED— Position  by  an  experienced  me- 
chanic and  electrical  man.  with  good  ability 
and  22  vears'  continuous  practical  experi- 
ence. Age  4G.  Would  like  a  change  of  po- 
sition for  one  with  contractor,  engineering 
or  manufacturing  company.  Experience  In 
power  station,  light.  R.  R.  work,  stone  and 
cement  plants  on  design,  construction  and 
operation.  Address  413  N.  Delaware  St.. 
Indianapolis,  Ind. ll--t 

SITUATION  W^.-VNTED — Drag-line  operator, 
thorough  mechanic,  sober,  experienced  on 
all  classes  up  to  100  ft.  boom  and  types. 
Page.  He^■worth  and  Suable.  Address  Box 
453.  Engineering-Contracting.  353  Dearborn 
St..  Chicago,  HI. ll-3t 

CIVIL  ENGINEER.  Assoc.  M.  Am.  Soc.  C. 
E.,  technical  education.  12  years'  experi- 
ence at  railroad,  mining  and  municipal 
work,  at  present  employed,  desires  change. 
Would  prefer  position  with  contractor  or 
as  city  engineer  in  the  'West  or  Southwest. 
Plenty  of  energj'  and  ability  to  make  good. 
Own  complete  set  of  instruments.  Address 
Box  454,  care  of  Engineering-Contracting. 
355  Dearborn  St..  Chicago.  111. ll-3t 

POSITION  W.ANTEli— With  contractor,  liy 
young  married  man.  Four  years'  experi- 
ence in  engineering  department  of  railroads 
on  construction  in  United  States  and  Mex- 
ico. Three  years  with  contractor  on  con- 
crete building  and  other  concrete  construc- 
tion. 'V^^iU  go  anywhere.  Address  Box  455. 
care  of  Engineering-Contracting.  355  Dear- 
Ijorn  St..  Chicago,  111.  U-lt 


HL.XCKSMITH — Experienced  blacksmith  and 
son  now  engaged  in  South  wish  positions  in 
the  'West.  Can  leave  March  15th.  John 
W.  Wessler,  Taft,  Tenn. ll-2t 

WANTED— POSITION— By  civil  and  con- 
struction engineer,  graduate  civil  engineer, 
three  years  assistant  city  engineer  of  city 
of  26.000,  superintendent  of  construction 
for  1  year  on  bridge  work,  no%v  employed, 
but  desire  cliange.  Experience  in  all  kinds 
of  reinforced  concrete  work.  Produce  re- 
sults either  in  the  field  or  oflice.  Address 
Box  441,  care  of  Engineering-Contracting, 
355  Dearborn  St..  Chicago.  111. 10-2t 

WANT  POSITION — Master  mechanic,  master 
machinist,  or  steam  shovel  engineer,  twen- 
ty years'  experience  in  construction  work. 
-Address  J.  M.,  Engineering-Contracting, 
Park  Row  Bldg.,  New  York  City        10-4t 

WANTED — Position     city     engineer.  .     "Now 
employed.     Desire   to    make    change   about 
Mav    1st.     Address    Box    440,    Engineering- 
Contracting.  355  Dearborn  St.,   Chicago.  III. 
10-5t 

POsTtION  WANTED— By  graduate  civil  en- 
gineer; over  three  years'  experience  pre- 
liminary and  construction  work.  Furnish 
transit  and  level.  Go  anywhere.  Best  of 
references  J.  T.  Mollenkopf,  Co.ivoy,  Ohio. 
Van  Wert  Co.  9-4t 

WANTED— POSITION  as  steam  shovel  en- 
gineer on  Marion,  Bucyrus  or  Vulcan  throt- 
tle machines.  Am  good  mechanic.  Thor- 
oughly competent  and  strictly  sober.  Mar- 
ried. Prefer  southwest.  Will  go  anywhere. 
Address  Shovel  Engineer,  care  of  Engi- 
neering-Contracting. 355  Dearborn  St.. 
Chicago.   111. 8-4t 

WANTED— Position  by  experienced  instru- 
ment man.  Three  years  on  drainage,  hy- 
drographic  and  land  surveys.  Will  go  any- 
where. References.  Age  21.  Box  449.  En- 
gineering-Contracting.   355    Dearborn      St.. 


SAY,  CONTRACTOR! 

An  energetic  young  man  (29)  would  drop  present 
$2,500  position  and  come  with  you  on  percentage 
basis  as  business  getter.  From  his  present  ex- 
perience with  large  firm  he  could  point  out  cheaper 
methods  of  construction  or  leaks  in  your  business. 

Box  450,  Engineering-Contracting 


WANTEI1— The  services  of  several  reliable 
s.alesmen  who  are  familiar  with  the  railroad 
contracting  trade  to  introduce  the  Max- 
field  system  for  lubricating  the  journal 
boxes  of  gravel  cars,  now  in  use  by  a  large 
numlier  of  the  leading  railroad  contractors 
throughout  the  United  States.  This  will 
make  an  exceptionally  tine  side  line  for  one 
who  is  calling  on  this  class  of  trade.  No 
experience  necessary.  However,  we  desire 
men  of  intelligence  who  can  give  first-class 
references,  and  to  such  we  can  offer  a  per- 
manent connection  with  liberal  commis- 
sions and  riglit  treatment.  Floyd  D.  Max- 
lield.  719  N.  63d  St.,  Philadelphia,  Pa.  11-lt 

W.VNTED — Opening  for  manager  of  dredging 
and  floating  plant  of  large  contracting 
lompany.  Give  experience  and  amount  of 
interest  desired.  Address  Box  444,  care  of 
Engineering-Contracting.  355  Dearborn  St., 
Chicago. 

WANTED— Two  good  hustling  bench  fore- 
men who  have  worked  in  bencli  of  tunnels 
with  steam  shovel.  Part  of  heading  tim- 
bered, balance  not  timbered.  Write  to  Jno.  . 
B.  Carter  Co.,  Cumberland.  Md.,  giving 
experience   and   references.  10-2t 

MEN  WANTED  on  the  Key  West  Extension, 
Florida  East  Coast  Railway.  Bridge  car- 
penters, track  and  grading  foremen,  hoist- 
ing engineers,  dredge  runners  and  gasoline 
engineers.  For  rates  of  wages  and  partic- 
ulars address  Wm.  J.  Krome,  Constructing 
Engineer.  Marathon,  Florida.  8-4t 

WANTED— OPERATORS  for  5  cu.  yds.. 
Mainon  Dipper  Dredges:  three  shifts.  Ad- 
dress James  Stewart  &  Co..  Baldwinsviile. 
N.    Y.  7-lOt 


Chicago,   111. 

WANTED — POSITION  as  bridge  foreman; 
twenty  years'  experience.  Thos.  P.  Van 
Zandt,   Clietord,  111.  9-3t 

WANTED — Position  as  superintendent  of  R. 
R.  or  irrigation  canals  or  earthen  dams. 
The  past  four  years  on  irrigation  work. 
References  the  best.  Either  straight  salary 
or  small  salary  and  percentage  of  net  prof- 
its. Can  invest  $3,000.00  in  outfit.  Address 
W.  A.  Dafoe.  511  S.  4th  St.,  W..  Missoula. 
Mont.  9-6t 

WANTED— Position  as  city  engineer  of  city 
of  from  ten  to  thirty  tliousand  or  engineer 
for  contractor.  Ten  years'  experience. 
31  years  old.  Married.  Own  instruments. 
Understand  handling  men.  References  fur- 
nished. Employed  at  present  as  city  engi- 
neer, but  administration  changes  and  will 
be  open  for  engagement  April  1st.  Ad- 
dress J.  H.  Titus.  City  Engr..  Arkansas 
City.   Kans.  9-U 

CIVIL  ENGINEER  and  surveyor  desires  po- 
sition with  railroad  or  contractor.  Six 
years'  experience  in  railroad.  Municipal 
and  land  improvement.  Ed.  Shroyer.  My- 
ersville,    Md.  9-4t 


POSITIONS  VACANT 


WANTED— Competent  building  supernitend- 
ent  for  reinforced  concrete  work  in  South. 
Answer  with  references  stating  the  size 
and  character  of  last  three  or  four  jobs 
handled  and  system  of  reinforcement  used 
therein,  and  salary  expected.  Address  Box 
652.  care  of  Engineering-Contracting.  355 
Dearborn  St.,  Chicago.  ll-4t 

TUNNEL  FOREMAN — Drill  runner,  mucker 
and  scraper  men  at  Campbell's  Bend  tun- 
nel. Thirty  miles  above  Jackson.  Ky.,  on 
L.  &  E.  R.  R.  C.  D.  Mundy  &  Co..  Post- 
offlce.  Grapevine,  Ky. 10-St 

WANTED— Vice-president  and  manager  for 
engineering  contracting  company.  Must 
h.ave  extensive  experience  and  capital  to 
invest.  Address  Box  443,  care  of  Engi- 
neering-Contracting, 355  Dearborn  St., 
Chicago. 


MISCELLANEOUS  WANTS 


LABOR  FURNISHED  for  all  kinds  of  con- 
struction work  and  in  any  numbers  desired. 
Commissary  privileges  reserved.  Address 
Anthony  Arneo,  825  Catherine  St.,  Fhlla- 
delphia,   Pa. g-8t 

WANTED— To  exchange  a  32  h.  p.  traction 
engine  and  grader  attached  for  a  Thew 
shovel.  Will  pay  difference.  Propst  Con- 
tracting  Co..   Charlotte.   N.   C. 8-4t 

WANTED  —  Information  regarding  Tommy 
Lee  age.  14.  Last  heard  from  in  Salt  Lake 
His  father  is  very  sick.  Address  Jas.  J 
Lee.  St.  Margaret's  Hospital,  Kansas  City. 
Kans. a-4t 

WANTED — WORK  for  2  steam  shovels,  con- 
crete and  crusher  outfits.  Address  Box 
442.  Engineering-Contracting.  355  Dear- 
born   St..   Chicago.   111. 7-6t 

WANTED— Work  for  a  No.  1  Thew  traction 
shovel  with  dump  wagon  or  car  outfit. 
.Wailable  at  once.  '^^'^m.  H.  Luchtenberg 
&  Co..  Columbus,  O. ll-2t 

TO  LET — 200.000  cu.  yds.  of  good  dragline 
work  in  Northern  Minnesota.  For  particu- 
lars write  Lock  Box  567.  Aitkin.  Minn. 

^ll-2t 

W.\NTED — Work  for  machine,  wagon  and 
team  outfit;  would  take  part  wagon  and 
pan  Avheeler  work.  Williams  &  Co..  Ster- 
lins.    111. ll-2t 

W.VNTED — To  know  the  whereabouts  of  my 
father,  John  Mansfield  (called  Jack).  Last 
heard  from  him  about  a  year  ago.  Was 
working  for  Manev  &  Wells  Bros,  at  Pali- 
sade. Nev.  Address  W^  H.  Mansfield.  Ash- 
land,  Kans. U-lt 

TO  LET — About  40.000  yards  of  ditch  exca- 
vation. For  particulars  wire  or  write  Mul- 
ville  Bros.   Alton.   111. 11-St 


WANTED— Copies  of  Feb.  1  and  15.  1911.  is- 
sues of  Engineering-Contracting.  We  will 
pay  15  cents  for  each  copy  received  in  good 
condition.  Address  Subscription  Dept..  En- 
gineering-Contracting, 355  Dearborn  St.. 
Chicago,  111. 

J.  P.  CONNELL  has  100,000  cu.  yds.  of  ma- 
chine and  wheeler  work  to  let  at  Boone.  la., 
for  the  C.  &  N.  W.  Ry.  Co.  Will  pay  a 
good  price  and  will  give  free  transporta- 
tion. Kindly  write  or  wire  or  address  21G 
Lincoln  St.,  Janesville,  Wis.  11 -2t 


IN  WRITING  to  our  Advertisers  for  CATALOGS  or  PRICES   Please  mention  ENGINEERING-CONTRACTING 


March  22,  191 1. 


ENGINEERING-CONTRACTING 


323 


Engineering  -  Contracting 

A  Weekly  "MethoHsand  Cost"  Journal 

for   Civil    Engineers   and  Contractors, 

Published  every  Wednesday  by 

THE  MYRON  C.  CLARK  PUBLISHING  CO. 
365  Dearborn  Street,  Chicago 

Telephone  Harrison  6198 

New  York  Office:  13-21  Park  Row 

Telephone  5613  Cortlandt 

HALBERT  P.  GILLETTE ■> 

CHAS.  S.  HILL I 

C   T.  MURRAY >  Editors 

H.  B.  KIRKLAND    

J.  E.  MURPHY ) 

MYRON  C.  CLARK Publisher 

F.  P.  BURT Manager 

SUBSCRIPTION'  RATES  (Payable  in  Advance).— 
SS.OO  a  year  (62  issues)  in  United  States,  Cuba.  Mex- 
ico. Alaska,  Hawaii.  Guam,  Porto  Rico.  Philippine 
Islaitds  Republic  of  Panama,  Canal  Zone  and  Island 
of  Tutuila. 

S3.00  a  year  (SS  issues)  to  Dominion  of  Canada. 
S4.00  a  year  (62  issues  to  all  other  countries. 
Remittance  by  Draft.  Post  Office  or  Express  Money 
Orders. 

ADVERTISING   RATES  sent  on  application. 

Entered  as  second-class  matter.  April  17.  1907.  at  the 
Post  Office  at  Chicago.  Illinois,  under  act  of  March 
3d.  1879. 


CONTENTS 


by  referring  to  a  specific  example.  The  report 
of  the  association's  committee  on  roadway  for 
this  year  contains  an  indexed  bibliography  of 
books  and  articles  on  waterways  for  culverts. 
There  are  8%  pages  of  this  index  and  upward 
of  200  books  and  articles  are  named.  This 
bibliography  is  perhaps  a  little  exceptional  in 
size  among  those  published  by  the  society,  but 
they  are  all  remarkably  complete.  It  is  not 
necessary,  we  think,  to  insist  on  the  usefulness 
of  these  lists  of  references.  They  are  of  just 
the  character  of  information  for  which  engi- 
neers are  constantly  asking.  There  is  hardly 
Vi  p.-tssing  week  that  does  not  bring  such  an 
inquiry  to  this  journal  which  more  often  than 
not  cannot  be  answered  with  satisfaction. 
Sometimes  there  is  no  literature  bearing  on 
the  specific  subject  inquired  aliout.  but  more 
often  there  are  articles  and  books  wlncli 
would  be  a  great  service  could  they  be  named 
without  a  long  search  through  scores  of  vol- 
umes of  periodic  publications.  So  far  as  its 
interests  extend  the  American  Railway  Engi- 
neering and  Maintenance  of  Way  Associa- 
tion is  conducting  these  searches.  We  believe 
that  it  is  not  the  least  useful  of  its  excellent 
technical  work. 
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A  Collateral  Item  of  Engineering  So- 
ciety Work. 

The   very  large  amount  of   useful   practical 

work   being    done   by   the    .American    Railway 

1      Engineering  and   Maintenance   of   Way   Asso- 

k     ciation    is    well   known   to    railway    engineers. 

t    We  wish  to  call  attention  here  to  a  collateral. 

perhaps  a  minor,  item  of  this  work  which  is 

f    wide    general    service.     We    refer    to    the 

:ireful    bibliographies    of    books    and    articles 

which    are   published    in    connection    with    the 

society's   technical   reports.     The  character   of 

these  bibliographies   i-;   perhaps  best   indicated 
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The   Present   Status  of   Litigation   In- 
volving the  Cameron  Septic 
Process. 

While  the  present  tendency  in  the  East  is 
to  break  away  from  the  Septic  Tank  method 
of  sewage  purification,  either  with  or  with- 
out subsequent  filtration  of  septic  effluent,  such 
tanks  are  still  being  extensively  built  in  the 
West  and  Middle  West.  Due  to  the  commend- 
able activity  of  the  various  State  Boards  of 
Health  it  is  likely  that  more  .sewage  purifica- 
tion plants  will  be  constructed  during  the  pres- 
ent year  than  in  any  preceding  year.  If  one 
may  accurately  judge  from  advertisements  of 
new  constructions  that  have  so  far  appeared, 
the  majority  of  the  smaller  cities  expect  to 
use  so-called  septic  tanks  as  important  parts 
in  their  methods  of  sewage  disposal.  To  all 
'Miginecrs  contemplating  the  recommendation 
of  such  tanks  to  their  clients  this  question 
will  naturally  occur :  "How  about  the  Camer- 
on patent?"  Probably  few  engineers  have 
followed  this  famous  litigation  in  detail,  al- 
though a  great  deal  has  been  printed  in  the 
technical  journals  concerning  it.  .According- 
ly we  are  giving  the  following  very  brief  re- 
view of  the  chief  points  in  the  case. 

The  Cameron  patent  was  taken  out  in  the 
United  States  Oct.  .3.  1899.  for  "Process  of 
and  .Apparatus  for  Treating  Sewage."  The 
ordinary  term  of  life  of  seventeen  years  would 
have  kept  this  patent  in  full  force  and  eft'ect 
until  Oct.  3,  1916.  However,  the  British  pat- 
ent for  the  septic  tank  expired  Nov.  9,  1909. 
Under  section  4887  of  the  Revised  Statutes 
the  patent  expired  in  the  United  States  at 
the  same  time  it  did  in  England.  The  Camer- 
on Company,  however,  point  out  that  the  In- 
ternational Treaty  of  Rru.ssels,  which  went 
into  effect  Sept.  14,  1902.  abrogated  the  older 
statutory  provision  and  freed  every  then  ex- 
isting llnited  States  patent  from  dependence, 
as  to  duration,  on  any  foreign  patent.  The 
validity  of  the  patent  was  first  contested  and 
later   its   duration. 

The  validity  of  the  patent  was  contested  in 
the  Saratoga  Springs  case  in  which  the  Ca- 
meron Company  sued  the  village  of  Saratoga 
Springs,  N.  Y.,  for  infringement  of  patent. 
This  case  was  tried  before  the  United  States 
circuit  court  of  appeals,  second  circuit.  The 
defense  was  that  the  patent  was  inv.alid,  first, 
because  the  process  was  not  entirely  new  and. 
second,  because  the  process  was  a  natural  one 
and  therefore  not  patentable.  The  court  ruled 
against  the  defense  on  both  of  these  points, 
the  opinion  on  the  second  point  being  that 
"ibe  process  involved  the  use  of  one  of  the 
agencies  of  nature  for  a  practical  purpose," 
and  was  therefore  patentable.  So  much  for 
the  validity  of  the  patent. 

Now  as' to  the  life  of  tlie  patent.  Before 
Nov.  8,  1909,  the  Cameron  Company  brought 
suit  in  the  U.  S.  Circuit  Court  for  the  South- 
ern District  of  Iowa  against  the  city  of 
Knoxville.  The  defense  in  this  case  was  that 
the  U.  S.  patent  expired  Nov.  9,  1909,  because 
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the  British  patent  for  the  same  invention 
expired  on  that  day.  The  Cameron  Company 
contended  that  the  Brussels  treaty  applied  to 
this  case.  The  plea  of  the  defense  was  sus- 
tained by  the  court  and  the  suit  ordered  dis- 
missed. From  this  order  an  appeal  was  taken 
to  the  supreme  court  of  the  United  States 
and  is  still  pending  in  that  court.  This  case 
will  not  reach  a  hearing  until  the  October 
term  of  court  in  1912  and  the  decision  may 
not  come  until  some  time  in  1913.  Since  the 
supreme  court  is  the  final  arbiter  of  all  mat- 
ters involving  the  application  of  an  inter- 
national treaty,  the  question  of  whether  or 
not  the  Cameron  patent  in  the  United  States 
expired  Nov.  9.  1909,  or  is  to  expire  Oct.  3, 
1916,  will  not  be  answered  until  the  supreme 
court  decides  on  that  point  some  time  in 
1912  or  191.3. 

Meanwhile  new  suits  for  infringement  of 
this  patent  are  not  being  started.  The  Camer- 
on Company  asks  5  per  cent  of  the  gross  cost 
of  plant  for  future  use  during  the  life  of 
Ihe  plant,  and  3  per  cent  of  the  gross  cost  of 
plant  for  each  year  of  past  use.  The  cost  of 
plant  includes  contact  beds  where  they  are 
used  in  connection  with  a  septic  tank. 

In  case  the  supreme  court  decides  that  the 
patent  will  not  expire  until  Oct,  3,  1916,  the 
validity  of  the  patent  may  again  be  tested. 
However,  since  the  court  of  appeals  held  that 
the  patent  is  valid,  there  would  seem  to  be 
small  chance  of  proving  it  invalid  unless  new 
evidence  not  introduced  in  the  Saratoga  case 
can  be  found. 

It  seems  that  the  object  of  the  Cameron 
Company  in  asking  3  per  cent  for  each  year 
of  past  use  and  only  5  per  cent  for  all  future 
use  is  to  force  municipalities  to  settle  up  early 
so  as  to  avoid  the  danger  of  constantly  in- 
creasing liability  for  past  infringement.  In 
the  event  that  the  supreme  court's  decision  is 
favorable  to  the  Cameron  Company  they  can 
very  likely  collect  the  5  per  cent  for  future 
use  since  enough  cities  have  already  paid  that 
to  establish  it  as  a  measure  of  damages.  It 
is  very  unlikely  that  any  such  amount  as  -3 
per  cent  per  annum  for  past  infringements  can 
be  collected  since  such  a  measure  of  damages 
has  not  been  established  by  a  sufficient  num- 
ber  of   such  payments. 

The  Value  of  the  Engineering  Experi- 
ment Station. 

Not  a  great  many  generations  ago  our  prin- 
cipal industry, — farming, — was  carried  on  with 
primitive  methods.  People  lived  off  the  soil 
and  did  not  have  more  than  thev  could  indi- 
vidually produce.  The  necessities  of  today 
were  then  luxuries,  possessed  by  few.  The 
education  of  the  farmers  came  gradually 
with  the  increase  in  transportation  facilities, 
with  the  co-operation  from  other  sources  of 
activity,  with  the  .-Agricultural  Schools  and 
.Agricultural   Experiment  Stations, 

Engineering  has  procrressed  in  a  somewhat 
similar  way.  The  College  of  Engineering  is 
the  outgrowth  of  a  need  for  scientific  build- 
ii^g  and  operation,  and  the  Engineering  Ex- 
periment Station  is  an  index  which  points  out 
the  correct  methods  to  follow  as  we  move 
along. 

The  Engineering  Experiment  Station  is. 
however,  a  comparatively  new  institution.  The 
only  institution  in  connection  with  a  state  uni- 
versity is  the  one  at  the  University  of  Illi- 
nois, which  has  been  in  existence  eight  years. 
Its  work  in  the  past  eight  years  has  been 
of  incalculable  value  to  the  engineering  pro- 
fession and  to  the  people  as  a  whole. 

From  the  experiments  in  reinforced  concrete 
carried  on  at  the  Experiment  .Station  the 
public  now  has  accurate  and  valuable  data 
which  had  not  heretofore  been  obtainable. 
One  of  the  great  railroads  operating  in  the 
middle  west,  which  is  spending  many  hun- 
dreds of  thousands  of  dollars  in  concrete 
work,  has  recently  been  able.  I:iy  the  aid  of 
the  data  secured  through  the  work  of  the 
Experiment  Station,  to  adopt  a  more  economi- 
cal form  of  construction.  This  form,  al- 
though new.  is  adopted  with  full  assurance  as 
to  the  ultimate  result. 

The  experiments  carried  on  in  the  interests 
of  manufacturers  have  served  equally  as  well. 
,A   large  concern,  in  making  a  year's  contract 
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for  coal,  was  able  to  make  a  more  economical 
purchase,  in  securing  a  grade  of  coal  better 
suited  to  their  purpose  because  of  data  devel- 
oped at  the  E.xperimcnt  Station.  These 
economics,  it  must  be  noted.  atTcct  the  indi- 
vidual business  concerns  first,  but  whatever 
economy  is  effected  in  manufacturing  or  in 
transportation  or  in  any  line  of  business,  will 
ultimately  be  enjoyed  by  the  people. 

Again  if  it  is  possible  for  the  Experiment 
Station  to  show  to  tlic  satisfaction  of  coal 
mine  operators  the  value  of  a  proposed  im- 
provement in  operation  whereby  mine  wastes 
will  be  reduced  and  the  output  per  man  be 
increased,  it  would  be  an  immediate  benefit 
to  the  miners,  but  the  ultimate  eflEect  would  be 
to  reduce,  or  at  least  to  keep  down, 
the  cost  of  fuel. 

In  its  work  of  making  accurate 
tests  of  bridges  and  other  engineer- 
ing structures  in  the  field  the  E.x- 
periment  Station  is  performing  a 
service  which  will  ultiniaUly  result 
in  greater  safety  to  the  public.  Its 
experiments  along  the  lines  of  gas 
for  power  purposes  are  very  useful 
and  its  experiments  in  pneumatics 
and  aeronautics  will  provide  new  and 
authentic  data  for  scientific  use. 

The  Engineering  E.xperiment  Sta- 
tion not  only  renders  its  services  to 
the  engineering  profession  directly. 
and  to  the  public,  but  it  renders  a 
great  service  to  the  university  with 
which  it  is  connected.  While  tlie  stii- 
dent  works  at  his  routine  tasks  his 
professor  works  beside  him  on  prob- 
lems of  greater  significance,  and 
thou.gb  the  student  may  not  under- 
stand all  he  sees,  he  is  in  a  whole- 
some atmosphere  of  industry.  The 
professor  cannot  continue  day  after 
day  to  impart  knowledge  to  his  stu- 
dents without  carrying  on  a  syste- 
matic inquiry  for  knowledge  on  his 
own  behalf.  The  Experiment  Sta- 
tion, then,  means  as  much  to  the  pro- 
fessor as  to  the  student  and  to  the 
university  as  much  as  it  does  to  the 
public.  The  Experiment  Station  not 
only  develops  the  information  which 
it  seeks  but  distributes  its  bulletins 
to  the  public  and  in  this  way  the  uni- 
versity becomes  immediately  profit- 
able and  useful  to  the  people  who 
support  it.  The  use  of  the  equipment 
of  tlie  engineering  laboratories  and 
shops  for  experiments  with  practical 
problems,  which  would  otherwise  be 
in  service  only  a  nortion  of  the  time, 
increases  the  efficiency  of  the  equip- 
ment. The  cost  of  performing  the  valuable 
work  done  by  the  E.xperiment  Station  is  re- 
duced to  a  minimum.  In  no  other  way  could 
it  be  done  as  cheaply,  and  it  is  doubtful  if, 
under  other  circumstances,  a  large  part  of 
the  work  could  be  done  at  all.  The  work 
done  is  of  such  a  nature  that  it  would  not  be 
required  in  specific  cases.  The  cost  of  doing 
the  work  for  any  specific  case  would  pro- 
hibit it.  That  is  why  the  Experiment  Sta- 
tion should  continue  to  devote  itself,  as  it  has 
in  the  past,  to  things  of  general  use, — to  sub- 
jects which  would  not  be  undertaken  by  any 
individual  or  firm,  but  which  will  be  of  bene- 
fit to  all. 

The  Experiment  Station  deserves  credit  for 
the  w-ork  it  has  accomplished.  It  has  made  its 
way  into  a  permanent  existence  and  it  has. 
without  ever  having  been  a  luxury,  become  a 
necessity  to  the  engineering  profession. 


William  C.   Gushing. 

William  Channing  Cushing,  the  incoming 
president  of  the  .American  Railway  iMigineer- 
ing  and  Maintenance  of  Way  .Association,  was 
born  at  St.  John,  New  Brunswick,  on  March 
If!,  18G;i.  Ife  w-as  graduated  from  the  Univer- 
sity of  New  Brunswick  with  the  degree  of 
Bachelor  of  .\rts  in  1884.  In  the  following 
year  he  entered  the  Massachusetts  Institute  of 
Technology,  graduating  from  that  institution 
in  1887  with  the  degree  of  Bachelor  of  Sci- 
ence. In  the  same  year  the  degree  of  Master 
of  -Arts  was  conferred  upon  him  In  tlie  Uni- 
versity of  New  Brunswick. 

Mr.  Cushing  entered  the  service  of  the  Penn- 


Never  cut  a  shaft  so  small  that  all  work 
to  be  done  in  it  cannot  be  readily  accomplished 
without  being  cramped  for  room.  The  man- 
way  and  pump-compartment  particularly 
should  be  of  liberal  size,  as  it  must  contain 
the  ladders,  the  compressed-air  and  ventilat- 
ing pipes,  water  column,  and  sometimes  also 
a  steam-pipe.  The  pump  must  also  be  handled 
in  this  compartment,  and  to  have  to  work  in 
:\  cramped  position  is  far  from  economical. 
It  were  better  by  far  to  make  the  shaft  an 
addition.'il  two  feet  in  length. 


sylvania  Lines  West  of  Pittsburg  in  18,^7.  be- 
coming assistant  on  engineer  corps  on  tlie 
Louisville  division,  and  has  served  continu- 
ously in  various  capacities  with  that  system 
until  the  present  time.  In  January,  18S9.  he 
was  appointed  division  engineer  of  the  Cin- 
cinnati and  Muskingum  Valley  division,  and 
in  August,  1890,  was  transferred  as  division 
engineer  to  the  Indianapolis  division.  He  re- 
mained in  this  position  until  June,  1894,  when 
he  became  division  engineer  of  the  Pittsburg 
division. 

.After  serving  for  six  and  a  half  years  in 
this  capacity  Mr.  Cushing  was  promoted  in 
January,  1901,  to  the.  superintendency  of  the 
Pittsburg  division.  In  January,  1902,  he  be- 
came superintendent  of  the  Eastern  division. 
In  January,  1903,  he  was  appointed  to  his  pres- 
ent position,  that  of  Chief  Engineer  of  Main- 
tenance of  Way  of  the  Southwest  System.  In 
this  position  Mr.  Cushing  has  executive  charge 
of  all  maintenance  of  way  and  engineering 
work  on  this  system,  and  many  important  im- 
provements have  been  carried  out  under  his 
supervision. 


.\  large  part  of  Mr.  Cushing's  work  ha^ 
lieen  that  of  an  executive  officer.  But  in  spit«" 
of  this  fact,  he  has  found  time  to  take  an 
;ictive  part  in  the  w^ork  of  engineering  socie- 
ties, particularly  that  of  the  American  Railway 
l';ngineermg  and  Maintenance  of  Way  Asso- 
ciation, of  which  he  has  been  a  member  since 
Its  organization  in  1899.  He  has  contributed 
largely  to  the  technical  journals  and  to  the 
pul)lications  of  the  technical  societies  His 
most  notable  writings  have  been  on  subjects 
relating  to  maintenance-of-way  work  and  ma- 
terials. In  this  line  he  has  done  a  great 
•imoimt  of  original  investigation  and  research 
and  his  writings  on  these  subjects  are  recog- 
nized as  being  of  the  greatest  value. 
Important  among  his  contributions 
to  technical  literature  are  the  follow- 
ing, published  by  the  American  Rail- 
way Engineering  and  Maintenance  of 
Way  .Association  :  "Protecting  and 
Water-Proofing  Solid  Floor  Brid<^es  " 
Bulletin  64;  "Comparative  Value  of 
Cross  Ties  of  DifTerent  Materials  " 
Bulletin  7.5;  "A  Study  of  the  Stresses 
Existing  m  Track  Superstructures 
and  Rational  Design  Based  Thereon  " 
Bulletin  SO;  "The  Track  Sunerstruc- 
ture  of  American  Railwavs"  ;  "Stress- 
es in  Track  Fastenings";'  "The  Ques- 
tion of  Screw  Fastenings  to  Secure 
Rails  to  Ties."  and  ".A  Studv  of 
Failed  Rails"  (1911).  Two  year's  ago 
his  ^^translation  of  M.  Cuenot's  work 
on  "Track  Deformations"  appeared. 

Mr.  Cushing  is  a  charter  member 
of  the  American  Railwav  Engineer- 
ing and  Maintenance  of 'Way  .Asso- 
ciation, and  has  served  continuouslv 
on  various  committees  and  in  ol^icia'l 
capacities.  He  has  been  a  member  of 
the  Signal.  Rail.  Tie  and  other  com- 
mittees. In  1905  he  was  vice-chair- 
man of  the  Committee  on  Signals  and 
Interlocking.  Later  he  became  chair- 
man of  the  sub-committee  on  Rail. 
In  1906  he  was  elected  a  member  of 
the  Board  of  Directors  of  the  asso- 
ciation, serving  in  that  capacity  for 
three  years.  In  1906  he  was  elected 
second  vice-president,-  and  in  1910 
first  vice-president. 

In  1910  he  was  appointed  bv  the 
Pennsylvania  company  as  a  delegate 
to  the  International  'Railwav  Con- 
gress, and  took  an  active  part  in  the 
proceedings    of   the    congress. 

Mr.   Cushing  is  also  a  member  of 
the  American  Society  of  Civil  Engi- 
neers, the  .American  Societv  for  Test- 
ing   Materials,    the    International    Societv    for 
Testing    Materials,    the    New    York    Railroad 
Club  and  the  Societe  des  Ingenieurs  Civils  de 


Railroad  Electrification  in  Chicago  and 
in  New  York. 

In  our  issue  of  Feb.  22,  1910,  we  reviewed  a 
paper  by  Mr.  Paul  P.  Bird,  chief  smoke  in- 
spector of  the  city  of  Chicago,  giving  the 
results  of  an  exhaustive  investigation  and 
analysis  of  the  smoke  nuisance  in  that  city, 
in  this  paper  it  was  shown  that  railroad  lo- 
comotives are  responsible  for  43  per  cent  of 
the  smoke  produced  in  the  citv,  and  that  they 
produce  over  one-half  of  the  dirt.     The  con-  ! 

elusion  reached  in  the  paper  was  to  the  eflfect  j 
that  electrification  ofJers  the  only  final  and  1 
sati.sfactory  solution  of  the  smoke 'problem.  ' 

Since  that  time  an  ordinance  has  been  intro- 
duced into  the  City  Council  by  the  Local 
Transportation  Committee,  designed  to  force 
immediate  action  in  the  matter  of  electrifica- 
tion. Fortunately  for  all  concerned  no  defi- 
nite action  was  taken  on  this  ordinance.  Its 
scope  can  be  judged  from  Section  1,  which  is 
as   follows : 

Be  it  ordained  by  I  lie  City  Council  of  the  city 
of  Cliicago,  tliat  after  tlie  first  day  of  January. 
.\.  D.  1913.  every  railroad  company  shall  operate 
and  propel  any  and  all  oars  or  trains  of  cars 
aloPfT.  across,  over  or  under  any  and  all  streets 
witliin  tlie  city  of  Cliicago  by  other  power  tlian 
that  of  steam  or  in  a  manner  tliat  will  not  pro- 
duce smolie  or  any  noxious  gases  that  injuriously 
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aftect  the  public  health,  comfort  or  convenience. 

It  will  he  noted  that  electrification  is  not 
pocifically  mentioned.  It  is  evident,  however, 
and,  in  fact,  it  is  well  understood,  that  city- 
wide  electrification  is  the  purpose  of  this  ordi- 
nance. An  astonishing  feature  of  the  ordi- 
nance is  the  time  allowed  the  railroads  for 
getting  into  position  to  operate  electrically. 
The  date  of  the  ordinance  is  Feb.  6,  1911,  and 
the  date  after  which  the  tenninals  are  to  be 
operated  "by  other  power  than  that  of  steam" 
is  Jan.  1,  1913.  No  precedent  exists  for  such 
an  undertaking  in  electrification  as  this.  Ac- 
tual construction  would  necessarily  be  preced- 
ed by  an  immense  amount  of  preliminary  in- 
vestigation an<I  planning,  and  even  of  experi- 
ment, as  the  requirements  of  such  an  under- 
taking are  far  in  advance  of  the  present  state 
of  the  art.  Construction  would  require  a 
period,  not  of  months,  but  of  years.  For 
accomplishing  all  this  the  ordinance  allows  23 
months. 

For  the  purpose  of  illustrating  the  extent 
and  intricacy  of  this  problem  of  electrification 
we  publish  el.sewhere  in  this  issue  a  paper  de- 
scribing the  terminal  situation  in  Chicago, 
with  a  map  showing  the  principal  yards,  main 
lines,  belt  lines  and  transfer  tracks  that  lie 
within  what  is  known  as  the  Chicago  Switch- 
ing District.  It  is  no  exaggeration  to  say 
that  this  district  is  the  greatest  and  most  com- 
plex railroad  center  in  the  world.  On  account 
of  the  numerous  joint  ownerships  and  track- 
age agreements  that  involve  this  entire  dis- 
trict, and  because  of  operating  re(|uirements, 
electrification  could  not  end  at  the  city  limits. 
It  would  be  necessary  to  include  the  entire 
switching  district.  This  would  mean  the  elec- 
trification of  nearly  6,000  miles  of  track,  or 
the  equivalent  of  a  single  track  railroad  from 
Boston  to  San  Francisco.  Engineers  would 
regard  the  electrification  of  such  a  transcon- 
tinental main  line  as  a  formidable  undertak- 
ing. That  would  be  a  simpler  problem,  how- 
ever, than  the  electrification  of  the  Chicago 
Switching  District.  Nor  could  electrification 
end  at  the  limits  of  this  switching  district. 
As  a  matter  of  operating  necessity  every  rail- 
road entering  Chicago  would  lie  compelled  to 
operate  its  entire  terminal  division  electrically. 

The  success  of  the  New  York  Central  elec- 


trification in  New  York  City  has  been  used 
as  an  argument  to  prove  the  feasibility  of 
electrification  in  Chicago.  That  improve- 
ment, with  necessary  reconstruction  and 
changes  in  track  arrangements,  cost  in  the 
neighborhood  of  $75,000,000.  Large  as  this 
undertaking  was.  it  was  about  equivalent  to 
electrifying  the  Chicago  terminal  of  the  Illi- 
nois Central,  assuming  that  the  Illinois  Cen- 
tral had  no  freight  yards,  did  no  transfer  busi- 
ness with  other  roads,  and  did  not  operate 
over  the  St.  Charles  Air  Line  and  other  trans- 
fer lines — in  short,  assuming  that  it  did  noth- 
ing but  a  straight  in-and-out  passenger  busi- 
ness. Only  the  passenger  terminal  of  the  New 
York  Central  is  operated  electrically.  Its 
freight  line,  extending  along  the  Hudson  Riv- 
er as  far  south  as  29th  St.,  with  two  yards 
and  a  freight  house,  is  operated  by  steam. 

The  electrification  of  the  New  York  Cen- 
tral was  brought  about,  not  to  eliminate  the 
smoke  nuisance  in  the  city,  but  for  the  safety 
and  comfort  of  passengers  in  passing  through 
the  Park  Ave.  tunnel.  Tunnel  operation  has 
been,  in  fact,  the  reason  for  every  important 
railroad   electrifi'cation   yet  attempted. 

Operating  requirements  have  made  neces- 
sary in  each  case  of  electrification,  the  estab- 
lishment of  a  terminal  division  operated  elec- 
trically, and  the  same  thing  would  be  neces- 
sary for  every  railroad  entering  Chicago.  The 
New  York  Central  is  operated  electrically  to 
North  White  Plains  on  its  Harlem  division, 
and  to  South  Croton  on  its  Hudsnn  division, 
division  points  situated  respective!)'  24  miles 
and  32.7  miles  from  the  Grand  Central  Sta- 
tion. 

The  terminal  situation  in  New  York  City 
is  a  simple  one  as  compared  with  that  in  Chi- 
cago. The  real  railroad  terminal  system  for 
New  York  City  is  located  in  Jersey  City,  and 
in  adjoining  cities  lying  along  the  west  side 
of  the  Hudson.  From  these  terminals 
freight  destined  to  New  York  City  is  trans- 
ferred by  car  ferry  to  docks  along  the  Hudson 
or  East  River,  and  then  teamed  to  its  final 
destination.  The  fact  that  New  York  City 
has  no  smoke  problem,  as  such  a  thing  is  un- 
derstood in  Chicago,  is  due  to  this  favorable 
condition,  and  not  to  the  electrification  of  the 
New   York  Central   passenger  terminal. 


Electrification  in  Chicago  would  be  mainly 
a  matter  of  electrification  of  freight  termi- 
nals. But  no  important  freight  terminals 
have  ever  been  electrified.  There  is  no  prece- 
dent, no  accumulated  experience  to  serve  as  a 
guide  in  carrying  out  the  undertaking.  No 
one  knows  what  it  would  cost ;  but  it  would 
undoubtedly  cost  in  the  hundreds  of  millions. 
Ultimately  the  public  would  have  to  pay  for  it; 
for,  aside  from  their  earnings,  the  railroads 
have  no  means  of  paying.  Whatever  tenta- 
tive plans  may  have  been  nroposed,  no  one 
knows  for  a  certainty  how  it  would  be  done, 
or  whether  it  could  be  done  at  all  in  the 
present  state  of  the  art. 

At  the  present  time  there  are  only  three 
types  of  electric  installation  to  be  considered  : 
storage  battery  locomotives,  third  rail  trans- 
mission, and  overhead  transmission.  Storage 
battery  locomotives  have  not  vet  been  devel- 
oped to  the  point  where  they  can  be  depended 
upon  to  meet  the  heavy  requirements  of  ter- 
minal operation.  The  third  rail,  even  though 
protected  as  in  the  New  York  Central  in- 
stallation, would  be  a  constant  menace  to  the 
lives  of  switchmen  working  in  busy  yards. 
For  overhead  transmission  intricate  net  works 
of  conductors  would  be  necessary  that  would 
be  exceedingly  dangerous  in  case  of  breakage. 
Furthermore,  it  is  more  than  doubtful  if  it 
would  be  commercialy  practicable  to  transmit 
in  this  way  sufficient  power  for  operating  busy 
freight   terminals. 

We  call  att.ntion  to  these  difficulties  for 
the  reason  that  hasty  action  would  be  exceed- 
ingly unfortunate.  It  would  be  an  impossi- 
bility to  meet  the  requirements  of  the  ordi- 
nance. If  the  railroads  were  compelled  to 
attempt  it,  the  result  would  be  a  crippling 
of  the  terminal  service,  a  thing  of  vital  im- 
portance to  the  industrial  life  of  the  city.  Be- 
fore definite  action  can  be  taken,  a  great 
amount  of  investigation  and  e.xperiment  is 
necessary.  After  all  other  details  are  worked 
out,  the  cost  must  be  determined,  and  the 
question  as  to  whether  it  is  worth  the  cost 
decided.  Before  taking  definite  action  it 
would  also  be  well,  from  an  operating  point 
of  view,  to  experiment  for  a  time  on  some 
terminal  or  system  of  terminals  smaller  than 
the   Chica.go   Switchin,g  District. 
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Cost  of  Concrete  Work  on  Three  Small 
Tanks  at  Lincoln  Park  Play- 
ground and  Zoo,  Chicago. 

The  work  considered  is  the  cmstruction  of 
concrete  pits  or  tanks,  two  of  which  are  used 
for  the  animals  in  the  zoo  and  tlu'  other  being 
a  wading  pool  for  children,  with  a  small  wall 
enclosing  a  sand  court  adjacctn  {n  one  end 
of  the  pool. 

The  work  at  the  sea  lion  pit  consisted  in 
the  construction  of  a  new  concrete  iioor  and 
small  walls.  The  total  amount  of  concrete 
in  the  work  was  40  cu.  yds.  Tho  cost  fol- 
lows : 

Per 

Labor.  Tot.il.         cu.  yd. 

Engineering     $   )^.4a         $  0..312 

Foreman,  ."i  days  at  $3.25 1';.2.t  0.406 

Teams,  6  day.s  at  $4.00 24.00  O.fino 

Common  labor,  01%  days  at  $2.    122.r,0  3.062 

Carpenters,   12  days  at  $4.80 '.7.60  1.440 

Total    labor    .i;2:!2.  S4  $  5.S20 

Material: 

Lumber    S  ].'..00  $  0.37.S 

Cement,  57  bbls.  at  $1.3.^ 7>;.!)5  1.924 

Sand.  22  yds.  at  $1.65 nfi,30  0.907 

Gravel.  46  yds.  at  $1.50 CO. 00  1.72.^ 

Expanded   metal.   S6S   so.   ft.   .ii 

$0.02 1's     1.S.45  0.461 

Total   material    • S21.'.70         $  n..'!92 

Grand   totals    .<41.S.54         $11,212 

The  concrete  work  done  in  the  coon  pit 
amounted  to  30  cu.  yds.  and  the  den  was 
faced  with  granite.  The  cnst  of  the  work 
follows : 

Per 
ijabor.  Total.        cu.  yd. 

Engineering-,  5  days  at  $2.50..  I  ,  .,  .,„         ,  ,  .,.„ 
Engineering.  11  days  at  $3.70.  (  *  •''•-"         *  ^■''" 

Foreman.  5  days  at  $3.25 16.25  0.542 

Teams,  S  days  at  $4.00 12.00  0.400 

Common  labor.  97V.  davs  at  $2.   195.00  6.500 


Carpenters.   24  cavs  at  $4.80 115.20  3.840 

Mason.  1  day  at  $4.50 4.50  0.150 

Blacksmith.   Vz  day  at  $5.00 2.50  0.083 

Total  labor $398.65  $13,288 

Material: 

Cement.  32  bbls.  at  $1.25 1 

Cement,  livdrolithic,  4  bbls.  at  )•$  64.00  $  2.133 

$6.00     ) 

Gravel,   24  cu.  yds.  at  $1.50 36.00  1.200 

Torpedo    sand.     12    cu.    yds.     at 

$1.65     19.80  0.660 

Granite,  2  cu.  yds.  at  $6.00 12.00  0.400 

Steel    15.20  0.507 

Acid,    brushes,    etc 5.25  0.175 

Tools     11.02  0.367 

Total   material    $163.27         $5,442 

Grand   total    $561.92         $18.73 

The  wading  pool  consisted  of  a  concrete 
elliptical  basin  of  02  ft.  and  49  ft.  diameters, 
with  an  area  of  2,38(3  sq.  ft.  The  floor  was 
built  C  ins.  thick  and  contained  43.2  cu.  yds. 
The  floor  was  sloped  to  a  depth  of  2  ft.  in 
the  center.  The  concrete  in  this  work  was 
mixed  with  a  Cube  mixer.  The  costs  of  the 
work  were  as  follows : 

Per 

Labor.  Total.         eu.  yd. 

Engineering    $  14.20         $  0.329 

Foreman    3.25  0.075 

Common  labor.  39%  d:iys  at  $2.      79.25  1.834 

Total    labor    $  96.70  $  2.238 

Materials: 

Cement.    52    bbls.    at   $1.35 $  70.20  $    1,625 

Gravel.  27  cu.  yds.  :U  $1.65 44.55  1.032 

Sand.   18  cu.  yds.  at  $1.65 29.70  0.688 

Lumber    4.50  0.104 

Expanded   metal   and   pipe 45.00  1.042 

Tools     5.80  0.134 

Total   material    $199.75         $4,625 

Grand    total    $296.55         $6,863 

Total  cost  per  sq.  ft.  of  area $0.12424 

Some  time  later  in  the  season  the  above 
wading  pool  was  improved  by  the  building  of 


a  small  irregular  shaped  wall  enclosing  a  sand 
court  at  one  end  of  the  pool.  The  wall  was 
built  rectangular  in  cross  section  (6"xl5")  and 
•')7  ft.  in  length.     Its  cost  was  as  follows: 

Per 
Labor:  Total.        lin.  ft. 

Foreman,  1  day  at  $3.00 $     3.00        $  0.054 

Common  labor,  8  days  at  $2.00.     16.00  0.281 

Finisher,  21/3  days  at  $2.25 4.80  0.084 

Carpenters,  21/2  days  at  $4.80...     12.00  0.210 

Total    labor    $  35.80  $  0.629 

Material:' 

Lumber,  250  ft.  B.M.  at  $25 $  6.25  $  0.110 

Cement,  614  bbls.  at  $1.35 8.44  0.149 

Sand.  3  yds.  at  $1.65 4.95  0.087 

Gravel.   5  yds.  at  $1.60 8.00  0.140 

Tools     L21  0.021 

Total   material    *.$  28.85         $  0.507 

Grand   total    $  1136 

The  work  was  done  for  the  Lincoln  Park 
System,  of  which  Mr.  M.  H.  West  is  super- 
intendent, and  Mr.  Fred  Howitt,  engineer  in 
charge  of  construction.  We  are  indebted  to 
them   for  the  costs   furnished. 

Boring  of  the  several  tunnels  on  the  West- 
ern Maryland's  new  extension  from  Cumber- 
land, Md.,  to  Connellsville,  Pa.,  is  progressing 
rapidly.  The  Pinkerton  tunnel,  825  feet  in 
length,  has  been  completely  liored  through. 
The  east  and  west  headings  were  connected 
within  the  past  week.  The  Brush  tunnel,  872 
feet  in  length,  has  also  been  opened  up  for  its 
entire  length.  The  big  Savage  tunnel,  wdiich 
will  be  2,275  feet  lon.g,  has  been  bored  for 
1,474  feet  of  this  distance,  while  in  the  Borden 
tunnel  400  feet  of  the  850  feet  have  already 
been  excavated.  Work  is  being  prosecuted 
in  night  and  day  shifts.  Track  laying  is  ex- 
pacted  to  commence  by  the  first  of  .April. 
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The  Cost  of  a  Reinforced  Concrete  Re- 
taining Wall. 

The  Saco-Pettce  Company  have  recently 
completed  some  additions  to  their  shops  at 
Newton  Upper  Falls,  Mass.,  which  made  nec- 
essary the  erection  of  a  concrete  retaining 
wall  to  sustain  an  earth  fill  250  ft.  long  and 
some  16  ft.  deep.  In  deciding  upon  the  type 
of  wall  to  be  used,  the  question  of  cost  en- 
tered largely,  and  the  company's  engineers, 
Messrs.    Lockwood,    Greene    &    Co.,    Boston, 


Kngim-.-r.  11   days  at  J3.50 3S.oO 

O^ll■p0Iner^s,    200   ilavs   at   $3.S2 ,64.00 

Labor..TS.   171%   days  at  $2.00 ''•'^•92 

Masons,   7   days  at  $4.80 33.60 

Tot.jl  cost  $3,336.61 

Cost  per   yard 3336.61=       $12.03 

277.27 

In  connection  with  the  actual  figures  ob- 
tained it  is  interesting  to  note  how  closely 
these  approximated  the  original  estimate.  The 
total  cost  as  figured  by  Lockwood,  Greene  & 
Co.  for  this  type  of  wall  was  $3,542.50,  a  fis- 
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Comparative  Sections  of  Plain  and   Reinforced  Concrete   Retaining  Walls. 


Mass.,  prepared  estimates  of  cost  for  two 
different  types— a  reinforced  concrete  canti- 
lever wall  and  a  plain  concrete  wall  with 
gravity  section,  Fig.  1.  The  cost  estimates 
favored  the  cantilever  design,  this  type  prom- 
ising a  net  saving  of  nearly  $700. 

The  wall  having  been  completed,  the  actual 
figures  have  been  comnuted  and  are  given 
below.  The  gravel  and  sand,  which  were  of 
excellent  quality,  where  hauled  from  a  bank 
about  -one-half  mile  from  the  site  of  the 
work.  Because  of  the  large  percentage  of 
sand  in  the  gravel,  it  was  necessary  to  screen 
all  of  the  latter,  which  resulted  in  a  rather 
high  cost  for  this  material  of  $1.70  per  cu. 
yd.  The  number  of  yards  of  concrete  placed 
is  based  on  the  actual  number  of  bags  of 
cement  used,  the  figure  obtained  being 
slightly  greater  than  that  figured  for  the  wall 
itself,  because  of  excess  concrete  placed  in 
the  footings  over  and  above  the  actual  cross 
sections.  This  yardage  was  allowed  as  fol- 
lows: Actual  yards  of  wall,  272.27;  bags  of 
cement  used,  1.525;  yards  concrete,  based  on 
cement  used.  277.27. 

The  actual  costs  of  labor  and  material  are 
given  in  the  appended  table.  These  figures 
include  a  sand  floated  surface  which  was  ap- 
plied to  the  wall  after  the  forms  had  been 
removed. 


ure  but  6  per  cent  higher  than  the  actual 
results  show.  The  contractors  for  this  work 
were  the   Fiske-Carter   Co.,  Worcester,  Mass. 


Simplified  Reinforced  Concrete  Math- 
ematics.* 

BY    MELVIN   D.   CVSLER.t 
ECONOMY  OF  PROPOSED   METHOD. 

The  main  operations  involved  in  reinforced 
concrete  design  may  be  performed  as  rapidly 
as  those  for  designing  members  of  homo- 
geneous material,  without  sacrificing  in  the 
least  the  accuracy  of  the  work  and  without 
resorting  to  curves  or  tables.  The  equations 
may  be  simplified  and  made  easy  of  applica- 
tion and,  at  the  same  lime,  niatliematically  cor- 
rect, as  is  demontracted  in  the  following  pages. 
The  methods  hereinafter  developed  effect  an 
enormous  saving  of  time  over  the  prevalent 
methods  of  computation,  even  when  the  lat- 
ter are  aided  by  the  multitudinous  tables  and 
diagrams  which  are  being  offered  for  that 
purpose  almost  weekly  by  the  engineering 
press  and  by  trade  interests. 


Materials; 
l,fi25  bags  cement  at 

B  N 


1.70  per  bbl $    047.13 


./? 


'M-^}h> 


-xh 


Of  equal  importance  with  the  question  of 
time,  however,  is  that  of  simplicity.  The  lon'g 
and  confusing  reinforced  concrete  formulas 
with  which  we  have  become  familiar  lose  their 
formidable  appearance  and  we  have  no  long:er 
occasion  to  refer  to  any  of  the  various  special 
tables  and  diagrams  which,  in  order  to  be- 
complete,  must  cover  all  the  various  assump- 
tions met  with  in  current  practice  under  vary- 
ing conditions  and  circumstances.  Such  a  set 
(if  tables  or  curves  attempts  too  much  to  be 
easily  understood  except  by  engineers  having 
occasion  to  use  them  quite  frequently ;  and 
often  leads  to  confusion  and  erroneous  re- 
sults if  followed  blindly  without  a  true  con- 
ception of  the  limitations  of  such  curves  and 
without  first  checking  the  accuracy  of  their 
construction.  Moreover,  much  time  is  always 
lost  in  finding  the  curves  applicable  to  any 
given  case. 

DERIVATION    OF    FORMULAS. 

Figure  1  represents  a  portion  of  a  rein- 
forced concrete  beam  or  arch  before  applying 
load.  Figure  2  represents  the  same  member 
as  deflected  by  bending  moment;  the  sections 
AB  and  LN,  which  are  perpendicular  to  the 
neutral  surface,  KK.  taking  the  positions  A'B' 
and  L'N'  respectively,  assuming  A'B'  and 
L'N'  to  remain  plane  sections  after  deflec- 
tion. Let  us  assume,  for  simplicity,  that  the 
sections  AB  and  LN  are  1  in.  apart,  so  that 
the  deformations  indicated  by  A'B'  and  L'N' 
will  be  unit  deformations.  Also,  said  defor- 
mations may  be  considered  as  being  produced 
by  the  stresses  developed  at  section  AB;  that 
is,  the  stresses  are  considered  as  being  con- 
stant through  the  distance  A'L'  and  B'N'. 
A  is  on  the  tension  side  of  the  member  and  B 
is  on  the  compression  side. 

In  order  to  make  the  following  discussion 
general  it  is  first  applied  to  a  reinforced  con- 
crete member  subjected  to  a  direct  longitu- 
dinal stress  in  conjunction  with  bending  mo- 
ment. The  bending  moment  may  be  pro- 
duced by  a  transverse  loading  or  by  an  eccen- 
tric longitudinal  force.  F,  acting  at  a  distance, 
H,  from  the  center  line  of  the  reinforcing 
steel  as  indicated  in  Fig.  3,  or  by  a  combina- 
tion of  such  loadings.  If  F  does  not  act  at 
right  angles  to  the  section  investigated,  as  is 
the  case  with  F"  in  Fig.  3,  it  is  to  be  resolved 
into  the  forces  F,  acting  normal  to  the  sec- 
tion, and  F»  acting  parallel  thereto  and  pro- 
ducing shear. 

The    following    nomenclature    and    assump- 
tions will  be  observed  throughout  the  discus- 
sion : 
Dc  =  unit    deformation    of    concrete  ■=  BiV  — 

B'N'. 
Ps  =  unit  deformation  of  steel  =  .4'L'  —  AL. 
C   =  maximum  unit  stress  in  concrete  at  sec- 
tion AB  in  lbs.  per  sq.  in. 
5    =  unit  stress  in  steel  at  section  AB  in  lbs. 
per  sq.  in. 


'^  ff  em  forcing  Steel  -'' 

Fig.  1 — Portion  of  Reinforced  Beam  or  Arch   Before 
Applying    Load. 
Fig.  2 — Portion  of  Reinforced  Beam  or  Arch  After 
Applying  Load. 


Resultant  of  Compressive  Forces 

E    F 


^^*  ^  ^jjieuiral  Axis 


CL  of  Steel 


Fig.  3 — Forces  Applied  to  and  Dimensions  of  Sec.    1. 


Fig.  4 — Cross-Section   of  T   Beam. 


249.54  yds.  of  gravel  at  $1.70  per  yd 424.22 

124.77  yds.    sand  at   $0.50   per  yd 62.39 

16.5  tons  reinforcing  steel  at  $33  per  ton.  r)44.50 

12,894  ft.  B.M.  lumber  at  $25  per  M.  ft..  322.35 

600  lbs.   wire  at  $4  per  100  lbs 24.00 

Labor: 

Superintendent.  14  days  at   $5.33 $  74.67 

Foreman,    10   days   at    $4.00 40.00 

Steel  helper.   4V4  days  at  $2.50 :...  11.25 

Steel  man,  2  days  at  $3.00 0.00 


•Mr.  Caster  has  developed  these  designing 
methods  as  a  result  of  several  years  of  miscel- 
laneous reinforced  concrete  work  done  under 
his  direction  on  the  new  Catskill  Aqueduct  being 
built  bv  the  Board  of  Water  Supply  of  New 
York  City.— Editors.  _        ,     ,  „.  , 

tAssistant  Engineer,  Designer,  Board  of  Water 
Supplv,  107  N.  High  St.,  Mount- Vernon,  N.  Y. 

tCopyright,  1911,  by  Melvin  D.  Casler. 


\l  =  transverse    bending-  moment    at 

inch  lbs. 
£c  =  coefficient   of   elasticity   of   concrete, 
£»  =  coefficient  of  elasticity   of  steel. 
R    =E./E.. 
1}    =  width   of   beam   in  inches. 


AB   in 
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=  depth  of  beam  to  steel  in  inches  as  in- 
dicated in  Fig.  3. 

=:  total  depth  of  beam  in  inches  as  indi- 
cated in  Fig.  3. 

=  percentage  of  steel  reinforcement  = 
area  of  steel  in   section  AB  in  sq.   in. 


sum  of  the  moinenls  .iboiit  any  point  =  0. 
We  will  refer  to  tlusf  (qnilibrium  conditions 
as  conditions  A.  B  and  C"  respectively. 
Equilibriuiu  Condilion  A. 
Equilibrium  condition  .-/  is  taken  care  of 
in  the  subsequent  consideration  of  the  shear 
on  the  section. 


Fig.    5 — Diagram    Showing    Ratio    of    D    to    T,    Y    and    Z. 


A    =cross-sectional  area  of   steel  =  />6/j. 

F    =  total  direct  stress  normal  to  section  AB 

in  pounds. 
H    =  perpendicular  distance  in  inches  between 
the  force  F  and  the  intersection  of  cen- 
ter  line    of   reinforcing   steel   with    sec- 
tion AB. 
X         is   a   decimal   coefficient   as   indicated   in 
Fig.  3. 
The  unit  concrete  stress  is  assumed  to  de- 
crease   uniformly    from    the    maximum    value, 
C,   at   the   compression   side   of    member   to   0 
at  the  neutral  axis. 

Concrete  tensile  resistance  below  neutral 
axis  not  considered. 

Plane  cross-sections  before  deflection  re- 
main planes  after  deflection. 

Observe  the  following  rules  as  to  signs : 
F  is  -+-  when  compression  and  —  when  ten- 
sion. External  moments  tending  to  produce 
tension  in  the  steel  are  considered  as  -|-  mo- 
ments ;  opposite  moments  are  — .  We  will 
then  give  H  the  proper  sign  to  make  the  sign 
of  FH  satisfy  the  above  assumptions.  Refer- 
ring to  Fig.  3,  it  is  seen  that  these  conditions 
give  H  the  -\-  sign  when  measured  from  O 
toward  the  compression  side  of  the  member 
and  —  when  measured  in  the  opposite  direc- 
tion. 

FUNMAMENTAL   STRESS   REL.\TI0XS. 

Let  us  first  review  the  fundamental  rela- 
tions existing  between  tlie  compressive  stress 
in  the  concrete  and  the  tension  in  the  em- 
bedded steel. 

£'■  =  C/Dc  and  £»  =  S/D<^,  whence  Z)c 
=  C/£o  and  /?•  =  S/E.  .  ■ .  D^/D^  = 
E,C/E.S  =  R    C/S. 

Referring  to  Figs.  1  and  2,  KK  and  K'K' 
represent  the  neutral  axis,  on  which  A'B' 
and  L'N'  are  the  same  distance  apart  as  AB 
and  LN.  Hence  it  is  seen  tliat  Dc/Ds  =  {\-x) 
h/xh  =  \-x/x  .-.  \-x/x  =  IiC'S  (a).  This 
relation  holds,  whatever  the  system  of  loading. 

NECESSARY    CONDITIOXS     FOR    EQUILIBRIUM. 

To  produce  equilibrium  on  section  AB  the 
algebraic  sum  of  the  vertical  forces  acting  on 
section  AB  must  =  0,  the  algebraic  sum  of 
the  horizontal   forces   =   0,  and  the  algebraic 


Eqiiilibriiiin  Condition  B. 

Referring  to  Fig.  3  and  using  tlie  nomen- 
clature indicated  above,  the  total  compression 
in  the  concrete  on  section  AB  =  Cb  (li-xli)/~ 
=  Cbh    {l-x)/2. 

Total  tension  in  sit-el  on  section  .//>  =.S 
fbh. 

Then  making  /•"  +  when  cnmpressiou  and 
—  when  tension  we  have  F^Cbh  d-.vi/-'  — 
Sfbh   (I). 

Substituting  for  (.'  in  (  I  )  its  valur  in  terms 
of  5  as  given  bv  (a)   we  have 

S/R  'bh/2   (lx)"-/x  —  S  fbh  =  F   (II), 


—Cbli  il  — .r)/2  [h  — /i/3  (1  — .v>]  (V) 
=  Cblv  (  1  —  .r)/2  [  1  —  (1  —  .v)/3J  (VI) 
=C&/r  (1  —  x)  (2  +  .v)/(J  (VII) 
As   stated   before,   the  total   external   moment 
about  the  point,   0,  may  consist  of  the  trans- 
verse  bending    moment,   M,   or    the   moment, 
FH,  or   a   combination   of   M   and   FH.     Ob- 
serving  the  above   rules  as  to  moment  signs, 
as  given   under   Table   T,  we  may  equate  the 
external  moment  and  the  resisting  moment  as 
follows : 

Cblr  (I-.v)  (2  +  .v)Ai  =  .1/-f  FH  (VIII) 
from  which 
(1  — -v)  {2  +  x)/(i={M  +  FFl)/Cblr  (c). 
If  (M  +  FH)  should  be  negative  the  steel 
must  be  placed  in  the  opposite  side  of  the 
member,  all  moinent  signs  must  be  reversed, 
and  the  distance,  H,  must  be  correspondingly 
corrected  by  the  amount   (2/i  —  d). 

In  computing  the  vertical  and  horizontal 
shear  and  web  reinforcement  the  shear  due  to 
transverse  loading  must  be  increased  or  dimin- 
ished, as  the  case  may  be,  by  Fv. 

We  now  have  the  three  fundamental 
formulas  as  follows:  1  —  x/x^  RC/S  (a); 
{l  —  .vy  /•2x  =  Rp  +  RF/Sbh  (b);  (1—x) 
(2  +  .r)/6=  (M  +FH)/Cblr  (c).  Every 
design  must  satisfy  all  three  of  these  formulas. 
Substituting  in  (c)  the  value  of  C  in  terms  of 
S  as  given  by  (n)  we  have  (1  —  x)  (2 -t- 
.i-)/6  =  {R(M  +  FH)/Sblr\  .v/l—x  (IX) 
from  which  (1— .r)'  {2  +  x) /6x  =  R(M  + 
FH)/Sb!r  (d).  For  simplicity  let  us  repre- 
sent the  above  four  functions  of  .r  as  follows: 
l  —  x/x  =  D  (X);  (1  — .v)=  lix—T  (XI); 
(1  — .r)  (2-f  ;tr)/6=K  (XID,  (1  — .1-)=  (2-t- 
.x)/(Sx  =  Z  (XIII): 
Then  from  (a)  we  have  D^RC/S  (1) 

from  (b)  we  have  T  =  Rf  +  (RF/Sbh)   (2) 
from  (c)  we  have  F=  (M  -f  FH)/Cbh-  (3) 
from  (d)  we  have  Z=R(M+FH)/Sb!r  (4) 
Froin  these  four  equations  we  derive  the  fol- 
lowing: 

(5)  C  —  DS/R,   =  {M  +  FH)/Ybh- 

(6)  S  =  RC/D,=R(M  + FH)/Zbh' 

(7)  bh-  =  (M  +  FH)/yC.  -=R(M+  FH) 

/zs 

(8)  M  +  FH=  YCbIf=ZSbh-/R 

(9)  p=(T/R)  —  (F/.Sbln 

(10)  A=pbh. 

The  above  formulas  apply  equally  to 
rectangular  beams  and  T-lieams  if  the  neutral 
axis  of  the  latter  lies  in  the  compression 
flange:  b  being  width  of  flange:  b,  however, 
should  not  exceed  %  of  beam  span.  If  the 
neutral  axis  of  the  T-bcani  lies  in  the  web  of 
same  tlu-  above  formulas  must  be  altered  ac- 
cordingly. In  the  design  of  T-beams  care  must 
be  taken  to  keep  the  unit  hori.7ontal  shear  on 
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T.    Y    and    Z. 


Sbh     [(l-.v)V2    A'.r  — /•!     -F    (HI), 

( l-.v)  V2^.r  =  />  4-  F/.Sbh     ( IV) . 

{\-xy-/2x=-Rp-V  RF/Sbh    ib^. 

Equilibnuin    Condition   C. 

Taking  moments  about  point  O,  Fig.  3,  and 
ignoring  all  possildc  tensile  stress  in  the  con- 
crete, it  is  seen  that  the  resisting  moment  = 
the  total  concrete  cHmprcssion  times  the  arm 
[h-h/3  O-x)]. 
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1.  below  safe 


-ectinns  CD,  CE  and  /_'/•.  Fig 
limits. 

LI.MITI.XG    VAI.t'ES    OK    KQI'ATIONS. 

The  above  equations  (I)  to  (10)  are  the 
general  equations  applying  to  a  reinforced 
concrete  member  subjected  to  direct  stress  in 
conjunction  with  bending  moment.  If  there  is 
no  transverse  moment,  the  term,  M,  vanishes. 
If  H  =  0  we  have  the  direct  stress  acting  in 
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line  with  the  reinforcing  steel  and  the  term 
FH  vanishes.  If  there  is  no  direct  stress, ^  = 
0,  and  the  above  equations  rednce  to  the  fol- 
lowing : 

tl")  D  =  RC/S 

^■2'^  '/■  =  /?/• 

(3'>    y  =  M/Cblr 

(i')i!:  =  RM/Sblr 

(r,-)  C  =  DS/R,  =  M/ 1  'fe/i-' 

,(!')  S  =  RC/D.  =  RM'y'blr 


FO-O- 


.  ommns  ^ 
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Fig.  7 — Beam   and  Girder  Floor   System. 


I  r  I  hh-  --=  Ml  YC.  =  RU/y-s 

,!!')    [,—  T/R 

(10')  A=pbh. 
The  above  equations  arc  seen  lo  involve  opera-. 
tions    of    multiplication     and     division     only, 
thereby  enabling  tlio   work  to  be  rapidly  per- 
•  'rmed  on  the  slide  rule. 

CHANGE    OF    STRESS    QU.^ITY. 

One  possible  combination  of  loadings  may 
call  for  steel  on  one  side  of  a  reinforced  con- 
crete member  at  some  particular  section,  as 
AB,  while  another  possible  loading  may  call 
for  steel  at  the  other  side  of  the  section :  but 
in  the  investigation  of  the  section  for  either 
of  these  loadings  the  presence  of  the  steel  due 
to  the  other  loading  is  usually  ignored,  since 
it  is  on  the  compression  side  of  the  member 
as  regards  the  loading  in  question  and  hence 
can  act  only  in  compression  as  far  as  that 
loading  is  concerned.  The  only  error  involved 
in  this  treatment  is  a  slight  one  on  the  side 
of  safety  since  the  steel  on  the  compression 
side,  instead  of  taking  the  same  amount  of 
■compressive  stress  as  an  eaual  cross-sectional 
area  of  concrete,  takes  R  times  that  stress ; 
but  the  area  of  steel  in  compression  is  such 
a. small  fraction  of  that  of  the  concrete  that 
the  error  is  neglible.  If  it  is  desired  to  take 
this  compression  steel  into  consideration,  let 
A'  represent  the  area  of  the  steel  in  compres- 
sion. Then  RCA'  =  total  compression 
taken  by  this  steel.  CA'  =  compression 
taken  by  an  equal  area  of  concrete.  Then  CA' 
(R  —  1)  =  compression  added  by  the  steel. 
Moment  of  this  force  about  the  point.  O,  Fig. 
^,=CA'  (i?  — 1)  (2/j  — d).  Then  yCblr  + 
CA'  (R—l)  (2h  —  d)=M-\-FHzr\A  equa- 
tion (2)  becomes  Y  =  {M  +  FH)/Cbh- — 
A'  (R—1)  (2h  —  d)/bh-  (2c):  also,  equa- 
tions (3)  and  (4)  are  correspondingly  altered 
as  are  all  those  equations  derived  from  (2), 
(3)  and  (4). 

LABOR   SAVING   DEVICES. 

Figure  -5  represents  the  application  of  an 
idea  recently  conceived  by  the  writer,  which 
greatly  facilitates  the  mathematical  operations 
involved  in  reinforced  concrete  design.  The 
device  is  nothing  more  than  a  series  of  four 
concentric  circular  scales,  the  graduations  of 
which  represent  values  of  the  four  functions 
of  .r  represented  in  formulas  (1)  to  (10)  by 
D.  T,  y,  andZ;  viz:  (1  — .r)A-;  (1  — jr)V24-'; 
(1  — .r)  (2-f.r)/6  and  (1  — .i-)=  (2  +  .jr)/6.r, 
respectively.  The  scales  of  Fig.  'i  are  lettered 
to  indicate  the  function  represented  by  each 
:and  are  so  graduated  tliat  the  corre- 
sponding values  of  the  functions  rep- 
resented are  radially  opposite  each  other;  that 
is.  any  radial  line  drawn  from  the  center  O 
Avill  cover  the  corresponding  values  of  these 
functions.  In  practice,  a  straight  line  scratched 
on  a  piece  of  transparent  sheet  celluloid  serves 
very  nicely  to  define  this  r.idial  line.  It  is  seen 
from  the  above  that  upon  evaluating  any  one 
of  the  functions,  D,  T,  Y.  Z.  the  other  three 
Tiecome  known  at  once.  The  graduations  of 
scale  D  in  Fig.  5  are  uniformly  spaced.  By 
letting  the  graduation   of   scale    D     represent 


values  of  ihe  function  D,  the  correct  location 
of  the  graduations  of  the  scales  T,  Y  and  Z 
are  determined  from  Table  I,  the  results  of 
which  are  plotted  in  Fig.  6. 

It  is  seen  from  the  scales  T  and  Z,  as 
plotted  in  Fig.  5,  that  the  corresponding 
values  of  these  two  functions  do  not  differ 
very  much  from  each  other.  For  instance. 
when  T  =  .25,  Z  =  .2083;  and  wlicn  T  = 
.0045,  Z  =  .0044.  It  is  thus  apparent  that  we 
can,  without  very  great  error,  assume  that 
T  =  Z  for  all  values  of  the  same  and  sub- 
stitute one  scale  in  place  of  the  scales  T  and 
Z,  using  for  the  graduations  of  this  scale  the 
graduations  of  the  present  scale  T,  or  those 
of  the  present  scale  Z^  or  an  average  of  the 
corresponding  values  of  T  and  Z,  Or,  taking 
notice  that  when  T  =  .25.  Z  =  .833T.  and 
when  T  =  .0045,  Z  =  .978T,  we  can  plot  the 
present  scale  T  only,  and  assume  that  Z  = 
an  average  value  of,  say,  0.9T ;  or  plot  the 
present  scale  Z  only,  and  assume  that  T  = 
an  average  value  of,  say  I.IZ. 

Figure  5  may  of  course  be  enlarged  if  de- 
sired, more  scales  may  be  added  to  represent 
other  function?  of  x  than  the  ones  there 
shown,  and  the  scales  may  be  drawn,  to  a 
larger  scale  than  used  in  Fig.  5  and  further 
subdivided,  or  extended  at  either  end  or  both 


Fig.   8 — Reinforced    Concrete    Pressure   Con- 
duit  for   Water. 


ends  of  same  to  increase  the  range  of  values 
shown. 

We  have  here  a  device,  perfectly  general  in 
its  application,  by  the  aid  of  which  rein- 
forced concrete  members  may  be  designed  for 
any  desired  stresses  in  the  concrete  and  steel 
and  for  any  co-efficients  of  elasticity,  without 
performing  any  mathematical  operations 
other  than  those  which  may  be  rapidly  read 
from  a  slide  rule.  It  not  cnly  affords  a  rapid, 
simple  means  of  design  but  with  it  any  exist- 
ing reinforced  concrete  member  subjected  to 
a  known  loading  may  be  quickly  investigated 
with  reference  to  the  stresses  developed;  and 
the  amount  of  reinforcement  required  in  a 
concrete  beam  of  known  dimensions  can  be 
told  in  a  inoment.  The  scheme  can  be  applied 
not  only  to  beams,  but  also  to  any  member 
subjected  to  direct  stress  in  conjunction  with 
bending  moment,  as  hereinafter  demonstrated. 

There  are  no  arbitrary  assumptions  made 
in  the  construction  of  the  scales,  the  gradua- 
tions of  which  are  located  by  means  of  exact 
mathematical   formulas  as  deduced  above. 

The  ease  and  rapidity  with  which  rein- 
forced concrete  computations  may  be  per- 
formed with  tlic  aid  of  these  scales  are  ap- 
parent from  the  specimen  problems  solved 
below. 

Table  II   is  a  great   aid  in   the  selection  of 


the  proper  values  of  b  and  h  to  satisfy  any 
given  value  of  the  quantity  bh'.  It  may  also 
be  used  to  advantage  in  the  computation  of 
bending  moments  produced  in  the  various 
members  of  a  floor  system  as  demonstrated 
below.  The  construction  and  properties  of 
the  table  are  fully  explained  thereon. 

SPECIMEN   PROBLEMS. 

If  we  wish  to  design  a  beam  completely  for 
a  given  moment,  we  of  course  first  adopt  the 
values  of  C,  S  and  R,  upon  which  the  design 
is  to  be  based.  Compute  D  by  means  of  equa- 
tion (1).  Then  the  corresponding  values  of 
T,  Y  and  Z  are  found  on  scales,  T.  Y  and  /. 
respectively,  of  Fig.  5,  opposite  this  value  of 
D  as  given  by  scale  D.  From  (7)  compute 
bh'  by  slide  rule  or  otherwise.  Knowing  bir 
select  b  and  It  from  Table  II.  From  (!•) 
compute  />.  Area  of  steel  =  l^bh.  The  beam 
is  designed. 

Let  us  solve  the  following  examples  of   m 
inforced    concrete    beatns    subjected    to    trau'~- 
versc  bending  moment  only:' 
Example  1. — 

M  =  60,000  in.  lbs. 
^  =  16,000  lbs.  per  sq.  in. 
C  =  500  lbs.  per  sq.  in. 
/?  =  12 
Required,  b.  h  and  pbh. 
Example  2. — 

.W  =  100,000  in.  lbs. 
6  =  8  ins. 
h  =  12   ins. 
/?  =  12. 

5"  is  not  to  exceed  16.000  lbs.  per  sq.  in. 
C  is  not  to  e.xceed  oOO  lbs.  per  sq.  in. 
Required,   the  amount   of   steel   reinforce- 
ment necessary,  =pbh. 
Example  3. — 

.1/  =  80,000  in.  lbs. 
&  =  10  ins. 
h  =  12  ins. 

.^rea  of  steel  reinforcement  =;  1 
R  =  15. 
Required,    the    stresses    developed 
concrete  and  steel. 
Example  4. — 

Same  assumptions  as  for  Exainple  3.  ex- 
cept as  to  the  value  of  M. 
Required,  the  transverse  bending  moment 
which  will  stress  the  concrete  to  SOii 
lbs.  per  sq.  in.;  also  the  transverse 
bending  moment  which  will  stress  the 
steel  to  16,000  lbs.  per  sq.  in. 

SOLUTIONS   OF    SPECIMEN    PROBLEMS. 

Example  1. — 

From    (1')    D  =  12x500/16,000  =  ..37.5. 
Hence,  from  Fig.  5,  Y    =.124  and  T  = 

.051. 
From    (7")    6/i' =  60.000/.  124x.500  =96s  : 

whence,    from    Table    II,    6^7"    and 

h  =  12". 
From    (9')    />  =  .0512/12=  .00425. 
From    (10")       Cross-sectional     area     of 


Pressi/re 
Line 


sq  m. 
in    tlie 


Remforcinq 
Steel 


Fig.   9 — Reinforced    Concrete    Pressure    Con- 
duit  for   Water. 


steel  =  .00425x7x12  =  0.36  sq.  in. 
Example   2. — 

From      (4')       X  =  100.000xl2/i6,000x8x 
144  =  .065. 
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TAHLI-:   I.— \-ALUES  OF  D.   T,   Y  AND  Z  AS  FUNCTIONS  OF  X. 


1-x, 

-X— D 

1/x 

.05 

1/20 

21/20 

.1 

2/-20 

22/20 

.15 

3/20 

23/20 

.20 

4/20 

24/20 

.25 

5/20 

25/20 

.30 

6/20 

26/20 

.35 

7/20 

27/20 

.40 

8/20 

28/20 

.45 

9/20 

29/20 

.50 

10/20 

30/20 

.55 

11/20 

31/20 

.60 

12/20 

32/20 

.65 

13/20 

33/20 

.70 

14/20 

34/20 

.75 

15/20 

35/20 

.sn 

16/20 

36/20 

.85 

17/20 

37/20 

.90 

18/20 

38/20 

.95 

19/20 

39/20 

1.00 

20/20 

40/20 

1.05 

21/20 

41/20 

X 

(1-x) 

(2-l-x) 

(l-x)V2x=T  (1- 

-x;  (2-fx)  /6=Y  il- 

X)-'  (2-t-Xj/6x: 

20/21 

1/21 

62/21 

.0012 

.0234 

.0012 

20/22 

2/22 

64/22 

.0045 

.0441 

.0044 

20/23 

3/23 

66/23 

.0098 

.0624 

.0094 

20/24 

4/24 

68/24 

.0167 

.0787 

.0167 

20/25 

5/25 

70/25 

.0250 

.0933 

.0233 

20/26 

6/26 

72/26 

.0340 

.1065 

.0320 

20/27 

7/27 

74/27 

.0454 

.1184 

.0414 

20/28 

8/28 

76/28 

.0571 

.1293 

.0517 

20/29 

9/29 

78/29 

.069S 

.1391 

.0626 

20/30 

10/30 

80/30 

.OS.TS 

.1481 

.0741 

20/31 

11/31 

82/31 

.0976 

.1564 

.0860 

20/32 

12/32 

84/32 

.1125 

.1641 

.0984 

20/33 

13/33 

86/33 

.12X0 

.1711 

.  .1112 

20/34 

14/34 

88/34 

.1441 

.1776 

.1243 

20/35 

15/35 

90/35 

.1607 

.1837 

.1378 

20/36 

16/36 

92/36 

.1778 

.1893   • 

.1514 

20/37 

17/37 

94/37 

.1953 

.1945 

.1654 

20/3S 

18/38 

95/38 

.2132 

.1994 

.1795 

20/39 

19/39 

98/39 

.2314 

.2040 

.1938 

20/40 

20/40 

100/40 

.2500 

.2083 

.2083 

20/41 

21/41 

102/41 

.2689 

.2124 

.2230 

From    (5')    let   us  see   what   stress   this 
value  of  5"    puts    into     the     concrete. 
From  Fig.  5,  D  =  0.46. 
From    (.5')    C  =  .46x16,000/12  =  613  lbs. 

per  sq.  in. 
One  of  the  conditions  of  tliis  example 
being  that  we  are  not  to  stress  the 
concrete  above  -500  lbs.,  it  is  apparent 
that  we  cannot  use  16,000  for  the  steel 
stress  for  the  present  combination.  In 
other  words,  we  must  use  equation 
(3')  instead  of  (4')  to  obtain  the 
proper  values  of  D,  T,  Y  and  Z 
From      (H')      F  =  100,000/500xSxl44  = 

.174. 
From   Fio.   .',  O       .6V2 :    r  =  .136:   Z  = 

.117. 
From   (9')  />-- .1-36/12  =  .0113. 
From   (10')  steel  =  .0113x8x12  =  1.085 
sq.  ins. 

(6  )  the  stress  produced  in  the  steel  = 
12x500/.672  =  9,000  lbs.  per   sq.  in.; 
or  12x100,000/117x8x144  =  9,000. 
The  conclusions  of  the  above  example  are. 
of  course,  that  we  cannot  reinforce  the  beam 
in  question   under  the  conditions   imposed,   so 
as  to   stress  the  steel  to  more  than  9,000  lbs. 
per    sq.    in.    tension    without    compressing   the 
concrete  to  more  than  -500  lbs.  per  sq.  in. 
Example  3. 

/>  =  1/10x12  =  .008.3.3. 

From   (2')    T  =  15x.00833  =  .12.5. 

From  Fig.  -5,  D  =  .64:  F  =  .169. 

From      (.5')      C  =  80,000/.169xl0xl44  = 

329  lbs.  per  sq.  in. 
From    (■6")     .V  =  1.5x329/ 61  =  7,711     lbs. 
per  sq.  in. 
Example  4. — 

As  before,  T  =  .12,5  ;  whence.  D  =  .64  Y  = 

.169,  Z  =  .108. 

From     (8")M  =  .169x.5iMixl0xl44  =  r21,- 

700     in.     lbs.:      or      .108xl6,000xl0x 

144/15  =  16.5,3.5.5  in.  lbs. 

If  M  =  121,700  we  have  from  (6')  S  = 

1.5x.500/.64  =  11.720  lbs.  per  sq  in. 
Tf   j1/  =  165,.3.55    C  =  .64x16,000/15  =680 
lbs.  per  sq.  in. 

KEAM    AND  GIRDER  FLOOR  SV.STEMS. 

The  application  of  Table  II  to  the  design 
of  a  slab,  beam  and  girder  floor  system  will 
be  demonstrated  by  a  study  nf  the  example 
illustrated  in  Fig.  7. 

Assumptions:  Live  load  2-50  Ihs.  per  sq, 
ft.     Slabs  :=  .50  lbs.  per  sq.  fl. 

Use  c.  to  c.  spans  and  neglect  weights  of 
beams  and  girders  as  apph'ed  to  themselves. 

Bending  moment  for  slabs  and  beams  = 
wP/10 :  (w  =  load  in  lbs.  per  lineal  foot  of 
slab  or  beanj). 

Bending  moment  for  girders^  ^F//8  ;  (IV=^ 
total  load  on  girder  —  at  center)  ;  5  =  16,- 
000  lbs.  per  sq.  in. :  C  =  650  lbs.  per  sq.  in. : 
;?  ^  15. 

From    equation     (!')     n  =  RC/S=l^\ 

6.50/16.000  =  0.609. 
From  Fig.  5,   F  =  0.165:   7  =  0.115. 
Slabs  — 

Span  =  6%  ft.     Spacing  =  1  ft. 
From   Table   11   .!/  =  42.00 
i/,;W'  =  8.40;  42.00  4-8.40  =  ,50.40 
50.40  X  3=  15,120   in.   lbs. 
From    equation    (T)  hh"  =  M/YC  =\b.- 

120/.165x6.50=  15,120/107.3  =  140 
h~\2   in.s.        From    Table    IT    /i  =  31/2 

ins.,   hence,    d  =  4%   ins. 
From  equation  ("9')  /;  =  r/;?=.115,/1.5= 
.0077. 


Steel    (in    top   of     slab    over    beam)  — 
.0077x12x31/2  =  0.323  sq.  in.  per  lineal 
ft.  of   slab. 
Beams. — 

Span  =    20  ft.     Spacing  =  ^Vz  ft. 
From  Table  II,  il/  =  2,600 
1/5=    .520 


312,000  X  3  =  936,- 
000  in.  lbs. 
From  equation  (  7' )f>/r  =  9.36,000/107.3= 

8723. 
From  Table  II.  b  ^  15  ins. :  /;  =  24  ins. ; 

hence,  d  =  26  ins. 
Steel   (in  top  of  beam  over  girder)   = 
.0077x15x24  =  2.77  sq.  ins. 
Girders. — 

Span  =  13  ft.  Spacing  =  20  ft. 
Load  is  concentrated  at  center. 
Weight  of  beam  =  15x27/144x20x1.50  = 

8,438  lbs. 
Load  on  beam  =  300x6^x20=39,000  lbs. 


Load  on  girder  =  47,438  lbs. 

A/ =  47,438x13x12/8  =  925,041    inch    lbs. 

From  equation  (  7')6/!'  =  925,041/107.3  = 
8621. 

From  Table  II.  ^  =  1.5  ins.;  /;  =  24  Ins.: 
hence,  tf  =  26  ins. 

.Steel  (in  bottom  of  girder  at  center  of 
same  and  in  top  of  girder  over  col- 
umn) =  2.77  sq.  ins.  as  for  beams. 

DESIGN   OF   ARCHES  AND  BEAMS    INVOLVING  DIRECT 
STRESS. 

Figures  8  and  9  represent  a  reinforced  con- 
crete conduit  for  carrying  water  under  pres- 
sure. The  dotted  lines  thereon  represent  the 
pressure,  or  resistance  lines  of  same,  while  the 
heavy  solid  lines  represent  the  theoretical  lo- 
cation of  the  steel  reinforcement  as  dictated 
by  the  assumed  resistance  lines.  We  will  not 
here  go  into  the  question  of  the  proper  loca- 
tion of  these  resistance  lines.  A  general  treat- 
ment of  this  question  with  reference  to  both 
external  loadin.g  and  temperature  stresses  will 
be    found    in   Van    N^ostrand's    Science    Series 


No.  42:  "Theory  ol  Sletd  Ci-increic  .^rchc5,"' 
by  William  Cain. 

The  pressure  line  of  Fig.  8  is  constructed 
from  the  following  loading :  External  ground 
water  pressure :  earth  cover  on  crown  of 
arch:  weight  of  masonry:  no  internal  water 
pressure. 

The  pressure  line  of  Fig.  9  is  constructed 
from  the  following  loading :  Internal  water 
pressure:  weight  of  masonry;  no  external 
ground  water :  no  earth  cover. 

These  loadings  result  in  the  usual  arch  com- 
pression line  in  the  case  of  Fig.  8,  but  in  Fig. 
9  the  pressure  line  represents  tensile  forces 
as  is  indicated  by  the  arrows  at  the  crnwn 
and  invert. 

Let  us  investigate  the  imaginary  joint.  8, 
with  reference  to  the  amount  of  steel  rein- 
forcement needed  therein  for  each  of  the 
above  loadings,  keeping  the  concrete  compres- 
sion below  500  lbs.  per  sq.  in.  and  the  tension 
in  the  steel  below  12,000  lbs.  per  sq.  in.  Let 
/?  =;  12 :  ?'  ^  12  ins.  The  force  acting  on 
joint  8  is  A. 

Suppo'.e  il  is  found  from  the  force  diagram 
for  Fig.  8  that  Fs  =  14,020  Ib^.  for  a  portion 
of  the  conduit  one  foot  long.  Then  Ft  is  re- 
solved mlo  f  =  14,000  ±  lbs.,  producing  mo- 
ment about  the  arm  H ,  and  P--.  "^  M'l  ±  lb-. 
producing  shear  on  joint  8. 

H  in  Fig.  8  ^=  :28  ins.,  while  h  =  .34  in.'-. 

In  like  manner,  supposing  that  Fs  in  Fig.  9  ^ 
7,0(10  lbs.:  F  for  this  case  =  6,000  ±  lbs.,  while 
/•■,-  =  :-(.(;(  10  ±  lbs. ;  H  =  -35  ins.  and  /;  =  34  ins. 

There  being  no  transverse  bending  moment 
to  be  considered.  M  in  formidas  (1)  to  (10) 
disappears. 

Let  us  first  compute  the  steel  called  for  by 
the  assumptions  of  Fig.  8.  .Assuming  that 
C  =  500  lbs.,  we  have  from  equation  (3),  F^ 
FH/Cblr  =  14.000x28/500xl2x(34)=  =  .057: 
whence,  from  Fig.  5  we  have  D  =  .134.  From 
(6)  S  =  RC/D  =  12x500/.1.34  =  44,780  lbs.  per 
sq.  in.  This  is  far  too  high  for  5.  Hence  we 
will  be  unable  to  stress  the  concrete  as  high  as 
500  lbs.  per  sq.  in. 

Let  .9  =  12,000  lbs.  Then  from  (4)  /  = 
/?F///-S'fc/i==  12xl4,OO0x28/12,O00xl2x(34)=  = 
,028.  From  Fig.  5  D  =  .277,  F  =  .10,  r  =  .03. 
From  (5)  C  =  F»5/i?  =  .277x12,000/12  =  277. 
From  (9)  />  =  T/R  —  F/Sbh  =  .0.3/12  —  14.- 
1)00/12,000x12x34  =  .0025  —  .0029  =  —  .0004, 

It  is  thus  seen  that  no  steel  is  required  in 
joint  8  for  this  loading.  This  result  is 
brought  about  by  the  compressive  effect  of  the 
direct  stress.  If  there  is  no  steel  in  the  section 
the  above  computations  based  on  its  presence 
are  erroneous.  To  get  the  concrete  stress  if 
there  is  no  steel  present  we  must  consider  the 
center  of  gravity  of  the  concrete  resistance 
diagram  as  being  opposite  the  force,  F.  Dis- 
regardmg  any  tensile  resistance  in  the  concrete 
we  have  the  center  of  gravity  of  the  concrete 
compression  triangle  opposite  F.     The  area  of 


TABLE  11. 

Values  of  "bh'"  for  variou.s  values  of  "b"  and    "li".    also    lifndiiig 

•mV         LsI' 

load  of  1  lb.  per  sq.  ft.  of  floor  space  from  formula,    Jt .  = ft. 

12  12 

table,     w  =  uniform    load    in    lbs.    per   lineal    foot    of   slab   or   beam.     I. 

Wl2 

floor  space.     =1    for   table.     For  M  = add  1/5    of  quantitips    sjivpii    in    tablr 

10  8 

Mt,   etc.,  etc.     For  floor  load  of  L  lbs.   per  sq.  ft.    multiply  table   qiNJiitities   by  L.     To  use  tabic  fin- 
slabs,  figure  slab  as  be.ims  12"  wide  spaced  1  ft.    c.  to  c. 


moments    in    inch    pounds    tor 

lbs,.  =  Lsl-  iiRh  lbs.,  =  sl=  f"f 

=  load  in  lbs,  per  sq.  ft,  "f 
wl» 
For  M  = add 


•2V4 

•3 

•3^4 

•4 

•4>4 

•5 

•5% 

•6 

*6y2 

•7 

•7  Mr 
•8 
•9 
•10 

•n 
•12 
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•17 

•IS 

•w 


31 
36 

40 

45 

49 

54 

58 
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72 

81 

90 

:io 
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117 

126 

135 

144 

153 

162 

idth 


ZV2 

12 
24 
31 
37 
43 
49 
55 
61 
67 


EfEcctiv 
4%   5 

20   ■" 

4n 

51 

61 

71 


e  depth  of  beam  in  inches 
51/2   6 


50 
62 
75 
87 
81  100 
91  112 
101  125 
111  137 
121  laO 
132  162 
142  175 
152  187 
162  200 
182  225 
202  250 
"2:'  275 
147  192  243  300 
159  20s  263  325 
171  224  283  350 
:!0.1  375 
324  400 
:!44  42.'; 
364  450 
in  inches. 


80 

ss 

96 

80  104 

86  112 

92  120 

98  12s 

110  144 

122  160 

i:;5  176 


184  240 
195  256 
208  272 
220  2.':S 
of  beam 


3G 

60  72 

76  90 

91  108 

106  126 

121  144 

136  162 

151  180 

166  198 

181  216 

197  234 

212  252 

227  270 

242  288 

272  324 

302  360 

333  390 

363  432 

393  468 

423  504 

454  540 

484  576 

514  612 

544  648 
"b,"  an 


61/2 
12 

84 


49 
9S 


100  12 

127  147 

148  171 

169  196 

190  220 

211  245 

232  269 

253  294 

275  318 

296  34:j 

317  367 

338  392 

380  441 

422  490 

465  539 

.507  5SS 

549  637 

591  680 

634  735 
676 


8 
64 
128 
160 
192 
224 
256 
28S 
320 
352 
384 
416 
44S 
480 
512 
576 
640 
704 

7t;.s 

832  1053 

896  1134 

960  1215 

784  1024  1296 


SI 
162 
202 
243 
283 
324 
364 
405 
445 
486 
520 
567 
607 
648 
729 
810 
891 


IS  S:i3  108S  1377 
760  882  1152  1458 
d  spacing  c  toe  in 


■h." 

10 

100 

200 

250 

300 

350 

400 

450 

500 

5,50 

600 

650 

700 

750 

SOO 

900 

1 000 

1100 

12011 

1300 

1400 

1500 

1600 

1700 

l.son 

feet  ^ 


and  i 

12 

144 

288 

360 

432 

604 

576 

648 

720 

792 

864 

9:;6 

1008 

1080 

1152 

1296 

1440 

15S4 

172S 

1872 

2016 

21  GO 

2304 

2448 

2592 

:  "s." 


pan 

14 

196 

392 

490 

58S 

686 

784 

S82 
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1078 

1176 

1274 

1372 

1470 

1568 

1764 

1960 

2156 

2352 

2548 

2744 

2940 

3136 

3332 

3528 


feet 
16   18 


256 
512 
640 
768 


324 
648 

SIO 
972 


896  1134 
1024  1296 
1152  1458 
1280  1620 
1408  17S2 
1536  1944 
1664  2106 
1792  2268 
1920  2430 
2048  2592 
2304  2916 
2560  3240 
2816  3564 
3073  3888 
3328  4212 
3584  45:t6 
3840  4860 
4096  5184 
4352  5508 
4608  5S32 


!.■■ 
20 
400 
SOO 
1000 
1200 
1400 
IfiOO 
1800 
2000 
2200 
2400 
2600 
2800 
3000 
3200 
3600 
4O0O 
4400 
4800 
5200 
5600 
6000 
6400 
6800 
7200 


484 
968 
1210 
1452 
1694 
1936 
2178 
2420 
2662 
2904 
3146 
3388 
3630 
3872 
435S 
4840 
5324 
5808 
6292 
6776 
7260 
7744 
8228 
8712 


24 
576 
1152 
1440 
1728 
2016 
2304 
2592 
2880 
3168 
3456 
3744 
4032 
4320 
4608 
5184 
5760 
6336 
6912 
7488 
8064 
8640 
9216 
9792 
10368 


676 
1352 
1690 
2028 
2366 
2704 
3042 
3380 
3718 
4056 
4394 
4732 
5070 
5408 
6084 
6760 
7436 
8112 
8788 
9464 
10140 
10816 
11492 
12168 
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this  triangle  thus  =Cx3(// —  W  )/2  =  CxlS/2. 
Total  compression  =Cxl8/2.xl2= /^  =  14.000 
lbs.,  whence  C  =  130  lbs.  per  sq.  in.  While 
steel  reinforcement  is  not  necessary  in  this 
joint  for  the  present  loading  as  a  means  of 
strength,  it  may  nevertheless  be  advisable  as 
a  means  of  preventing  the  formation  of  leak- 
age cracks  in  the  concrete. 

The  steel  required  at  joint  S  for  the  loading 
assumed  in  Fii;.  !1  is  computed  as  follows :  Let 
5-=  12,000:  then  from  (4')  Z  =  RFH/Sbh'  = 
12x(xOOOx35/12.000.x12.n(34>=  =  .0151;  whence 
from    Fit;.   5.   P  =  .1P.^.    r  =  .016.      From    (5') 


C  =  £»5//?  =  .  195x12.000/12  =  195  lbs.  per  sq. 
in.  From  (9)  />  =  T/i? -f  F/56/i  =  .016/12 -f- 
6,000/1  2,00Ox12.x34  =  .0013 -f  .0012  —  .0025. 
./= />Wi  =  .0025x12x34  =  1.02  sq,  in.;  say  2, 
•M  in.  square  twisted  rods  per  lineal  foot  of 
conduit.  The  above  method  of  analysis  applies 
equally  well  to  the  design  of  cccentricalls 
loaded  columns. 

Suppose  we  have  to  design  a  reinforced 
concrete  beam  subjected  to  transverse  bending 
moment  of  60,000  in.  lbs.  in  conjunction  with 
a  direct  tension  of  3,000  lbs.  applied  on  the 
compression  side  of  the  beam  at  a  dist.incc  of 


10  ins.  from  the  center  line  of  the  steel.  Let 
/■e  =  1.5,  5  =  15,000,  C  =  400.  Then  from  the 
rules  for  signs  given  previously,  we  have  M  =• 
-F  60,000  in.  lbs.,  F  =  — 3,000  lbs.,  // =  4- 10 
in.,  from  which  M  +  FH  —  60,000  —  30,000  = 
30,000  in.  lbs.  From  (1)  £»  =  15x400/1.5,000  = 
0.4,  whence  from  Fig.  5,  F  =  .129,  r  =  .05V. 
From  (7)  bh'=  (M  '+  FH)/YC  —  'i0flO0/.129 
x400  " "  581,  from  which  we  choose  b^7  ins.. 
/(  —  !l  ins.,  as  given  bv  Table  II.  From  (9 ) 
t^  =  T/R  +  F/Sbh  =■  .057/15  +  3,000/15,000x 
7x9  =  .0038  +  .0032  =  .007.  A  =  pbh  =  .007x 
7x9  ==  0.441    sq.  in.  cross-section  of  steel. 


EARTH        AND        ROCK        SECTION 


A     New     Convertible     Narrow     Gage 
Dump  Car. 

A  convertible  car  which  embodies  improve- 
ments in  the  general  construction  of  dump 
cars,  especially  in  the  mechanism,  for  lower- 
ing and  raising  the  discharge  doors,  has 
recently  been  put  upon  the  market  in  the 
shape    of    a    narrow-gage    dump    car    by    the 


forth  along  the  shaft  as  this  is  turned.  These 
blocks  each  have  two  chains  fastened  to  them, 
which  lead  to  the  drop  bottom  doors  over 
small  idlers.  The  movement  of  the  traveling 
blocks,  as  will  be  noted,  controls  the  open- 
ing and  closing  of  the  doors. 

As  the  operating  device   is  placed  Between 
the    center   sills,   it    is   so   well   protected   that 


Bottom    View  of   Convertible    Narrow   Gage    Dump    Car. 


Ernst  Wiener  Co.,  of  New  York.  In  its  con- 
struction the  usual  locking  and  latching  de- 
vices used  on  dump  cars  are  dispensed  with. 
This  car  is  so  constructed  tliat  the  mechanism 
is  always  covered,  either  when  the  car  is 
used  as  an  ordinary  flat  bottom  car  or  as  a 
hopper  bottom  car,  and  the  mechanism  does 
not  interfere  in  any  way  with  the  load.  When 
used  gs  a  dump  car  the  hopper  may  be  opened 
slowly,  allowing  the  load  to  dump  gradually, 
or  to  be  stopped  until  the  car  is  moved  to 
another  point  for  continuing  the  discharge  of 
the  load. 

One  of  the  principal  advantages  of  this  car 
lies  in  the  simplicity  of  its  dumping  mechan- 


Flg.  1 — Shaft  Timbering  in  Swelling  Ground. 


ism,  which  is  shown  in  the  accompanying 
illustration.  A  threaded  shaft  is  operated 
under  the  bottom  of  the  car  by  a  crank  or 
hand  wheel  at  one  end.  Upon  the  shaft  three 
mefal  blocks  arc  carried,  which  work  back  and 


it    cannot    be    damaged    either    while    the    car 
travels  or  during  the  operation  of  dumping. 


A    Method   of   Timbering    Shafts   and 
Drifts  in  Swelling  Ground. 

In  driving  a  shaft  or  tunnel  at  right  angles 
to  the  stratification  the  ground  will  often 
stand  without  timbering,  but  when  the  shaft 
or  drift  parallels  the  strata,  double  setting  is 
often  required ;  ground  that  is  heavy  because 
the  rock  is  loose  and  full  of  slips  often  comes 
down  in  large  masses,  and  where  a  couple  of 
sets  break,  the  fall  may  bring  down  adjacent 
sets.  On  the  other  hand,  in  a  drift 
in  swelling  ground,  the  timbers  ni.iy  be  crush- 
ing and  binding,  and  when  a  broken  set  is 
knocked  out,  only  three  or  four  wheelbarrow 
loads  may  come  "down. 

For  replacing  broken  sets  the  form  of  tim- 
bering shown  in  Fig.  1  was  devised  by  Mr. 
Geo.  C.  McFarlane  of  Denver,  Colo.,  and  de- 
scribed by  him  in  the  Enghiecring  and  Mining 
Journal.  This  style  of  timbering  will  stand 
fully  as  much  squeezing  before  breaking  as  a 
double  set  and  it  does  not  require  as  much 
excavation.  Two  sets  of  6xl0-in.  timbers 
with  a  6xl2-in.  filler  between  the  wall-plates 
are  used.  One  side  of  the  6xl0-in.  piece  and 
both  sides  of  the  filler  are  sawed  on  a  bevel  of 
V2  in.,  as  shown.  In  placing  tlie  sets,  the 
posts  must  be  put  in  tight,  using  two  or  more 
jackets  to  bring  the  plates  and  filler  to  a 
solid  bearing  at  each  post.  In  sinking  a 
mine  shaft  with  this  kind  of  tnnbering  the 
set  is  gripped  together  by  hanger  bolts  until 
a  set  of  dead  logs  is  placed.  As  the  walls  of 
the  shaft  swell,  the  filler  is  of  course  forced 
in  between  the  plates,  causing  the  posts  to 
sink  into  them.  If  the  plates  and  filler  grip 
ti,ghter  on  one  side,  the  set  will  be  crowded 
toward  the  slack  side  as  it  takes  the  squeeze. 
In  an  hour  or  so  between  shifts  this  can  be 
remedied  by  jacking  in  a  couple  of  extra  posts 
on  the  slack  side,  and  in  this  way  the  guides 
can  be  kept  in  good  alinement.     This  form  of 


set  allows  the  walls  of  the  shaft  to  swell  four 
inches  without  breaking  the  timbers.  Should 
the  swelling  force  the  filler  flush  with  the 
plates,  pieces  of  lagging  can  be  removed,  a 
few  at  a  time,  the  wall  cut  back  a  few  inches 
and  the  lagging  reset  by  inserting  blocks  be- 
tween it  and  the  wall  plates.  The  posts  can 
then  be  removed  and  the  filler  jacked  out 
with  a  couple  of  pipe  jacks,  the  posts  reset 
and  the  temporary  blocking  between  the  lag- 
ging and  the  wall  plates  removed.  One  set 
of  posts  will  have  to  be  chopped  out  to  re- 
lease the  fillers  of  the  first  set;  after  that, 
many  of  the  posts  and  part  of  the  lagging  can 
be  recovered  in  shape  to  use  again. 

Figure  2  illustrates  the  same  principle  ap- 
plied to  a  drift  or  tunnel  set.  A  couple  of 
bolts  would  have  to  be  used  in  each  leg  to 
clamp  the  filler ;  as  the  sets  took  weight  the 
bolts  could  be  removed,  then  the  thrust  of  the 
collar  and  the  toe  braces  between  the  set 
would  throw  enough  pressure  on  the  filler  to 
bind  it.  If  the  breast  set  were  solidly  braced 
with  "rakers"  it  might  not  be  necessary  to 
use  bolts  at  all. 


Method  of  Determining  Slopes  in  the 

Bench  System  of  Steam  Shovel 

Operation. 

It  is  often  the  tendency  in  steam  shovel 
operation  to  work  the  shovel,  alongside  of  a 
bank  which  is  sloped  at  the  steepest  angle  at 
which  it  will  stand.  This  often  results  in 
small  slides  which  cover  the  loading  track 
and  the  ground  behind  the  shovel.  Even  if 
the  formation  shoidd  be  of  stratified  or  hard 
material,  as  would  be  the  case  in  limestone 
or  granite,  the  necessity  for  loosening  the 
banks  in  order  that  the  shovel  may  work  in 
loose  material,  would  so  shatter  the  bank  as 
to  prevent  it  from  standing  at  a  steeper  slope 
than  0.66  to  1.  The  recent  failure  of  some 
slopes  of  this  ratio  at  Panama  would  indicate 
that,  in  the  end,  slopes  of  flatter  angle  are 
more  economical.  The  angle  at  which  a  bank 
should  be  carried  in  this  class  of  work  has 
been  the  subject  of  much  discussion.  In  an 
article  in  the  Mining  and  Scientific  Press. 
Mr.  E,  C.   Baker  gives  the  results  of  a  study 


Fig.  2 — Drift   Sets  for  Swelling   Ground. 

of  actual  slopes  occurring  in  the  open  cut 
mining  work  in  Nevada  by  which  he  has  de- 
termined upon  a  general  slope  which  will  fit 
most  conditions  and  which  furnishes  a  basis 
for  calculations.  As  the  slope  of  a  bank  de- 
pends upon  the  depth  to  be  excavated  and 
the  structure  and  formation  of  the  material, 
no    generdl    rule    can    be    made.     But    in    any 
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formation  tlie  failure  of  a  steep  bank  may 
be  caused  by  a  surface  flow,  disintegration, 
or  a  structural  break,  and  this  gives  good 
reason  for  stoping  the  bank  to  a  safe  angle. 
In  the  case  of  Nevada  open  cut  mining,  the 
material  mined  is  monzonite-porphyry,  which 
breaks  up  into  pieces  rarely  larger  than  6  ins. 


0.8  and  1.18,  or  an  average  for  the  four  banks 
of  0.99  to  1.  The  steepest  bank  in  the  shovel- 
pit  is  one  in  the  zone  of  sulphide  ore,  52.9 
ft.  high  and  standing  at  a  ratio  of  0.6  to  1. 
This  bank  is  freshly  cut  and  will  stand  at  this 


but  will  grow  larger  by  a  decreasing  amount. 
Using  the  ideal  section  Fig.  3,  with  1  to  1 
slopes,  50  ft.  benches  and  50  ft.  heights,  the 
table  below  is  given  to  show  the  ratios  of  the 
horizontal  to  the  vertical  heights  for  2,  3,  4,  5 
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in  diameter,  and  more  often  of  a  size  whicli 
will  pass  a  %-in.  screen,  making  the  sloping 
of  a  bank  steeper  than  1  on  1  almost  impos- 
sible. 

Since  the  height  of  a  standing  bank  is  a 
factor  in  the  slope.  Mr.  Baker  has  arbi- 
trarily taken,  for  purpose  of  illustration,  a 
height  of  50  ft.  between  benches.  This  dis- 
tance has  been  found  to  be  the  most  advisable 
for  all  purposes,  including  the  horizontal  dis- 
tance between  benches,  and  safety  in  operat- 
ing the  machines.  The  blasting  of  the  bank 
is  usually  done  by  the  springing  and  firing 
of  well  drill  holes,  from  8  to  12  ins.  in  diam- 
eter, drilled  on  each  bench  by  the  ordinary 
portable  well  drilling  machine.  With  this 
lieight  the  shovel  is  seldom  in  danger  of  being 
buried  by  a  slide,  and  with  a  horizontal  bench 
of  50  ft.  the  loading  track  is  not  so  likely 
to  be  buried  by  the  blast,  thus  avoiding  seri- 
ous and  costly  delays.  Higher  banks  can  be 
carried — a  height  of  200  ft.  or  more  being 
possible — but  this  would  necessitate  tuiinel 
blasting,  requiring  a  heavy  tonnage  of  ex- 
plosives, and  naturally  a  much  wider  bench. 
So  in  working  by  benches  or  terraces  the 
reason  for  the  rejection  of  this  method  is 
obvious,  to  say  nothing  of  the  care  necessary 
to  avoid  exposing  the  shovel  and  crew  to  dan- 
ger from  a  treacherous  bank.  The  shovel  on 
the  upper  bench  should  be  worked  slightly  in 
advance  of  the  one  below  to  avoid  danger  of 
accident  to  the  lower  shovel. 

\  study  of  an  actual  section  through  the 
bank  of  a  steam  shovel  ore  pit  at  Ely,  Nevada 
(Fig.  1),  shows  that  the  slope  between  the 
benches  from  the  upper  edge  to  the  toe  of 
the  talus  below  is  a  little  greater  than  1  to  I, 
varying  between  1.04  and  1.43,  or  an  average 
of  1.18  to  1.  The  talus,  or  broken  material, 
that  has  become  loose  and  has  fallen  to  the 
bench  below,  as  shown  in  the  diagram,  will 
always  be  found  at  the  foot  of  a  bank,  the 
quality  varying  in  amount  according  to  the 
condition  of  the  standing  ground. 

In  the  analysis  of  a  steeper  section,  as 
shown  in  Fig.  2.  the  ratio?  of  the  correspond- 
ing banks  are  somewhat  less,  varying  between 
rntio  for  only  n  short  time,  when  disintegra- 
tion will  cause  it  to  crumble.  It  will  be  seen, 
then,  that  an  average  slope  for  this  height  of 
bank  and  material  will  average  closely  the 
ratio  of  1  to  1,  a  little  steeper  in.  the  zone  of 
sulphides  and  a  little  flatter  in  the  oxidized 
material  above. 

Leaving  the  discussion  of  the  banks  between 
the   benches,    we   proceed    to   the   question    of 


real  moment,  the  general  slope  from  the  bot- 
tom to  the  upper  edge  of  the  excavation. 
This  ratio  is,  of  course,  much  larger  since  the 
added  width  of  Jie  bench  on  which  the  shovel 
operates  nearly  doubles  the  horizontal  dis- 
tance. In  Fig.  1  this  ratio  over  all,  from  the 
top  to  the  toe  of  the  bottom  bench,  will  be 
seen  to  be  1.92  to  1,  and  in  Fig.  3,  1.76  to  1 
for  4  benches.  With  the  addition  of  more 
benches   the   ratio  will   not   remain  the   same, 
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Let  S  equal  the  slope  ratio;  a  equal  the  base 
of  the  individual  slope  triangle:  b  equal  the 
width  of  bench  ;  r  equal  the  vertical  height  of 
bank  :  n  equal  the  number  of  benches. 


Again,   with   c  =  liO 
ft. ;  I!  ^  6,  we  have 
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6  X  60  360 

In  the  selection  of  the  width  of  bench,  the 
deciding  factor  is  the  slope  taken  by  the 
blasted  bank.  Ordinary  broken  material  will 
repose  at  a  slope  of  about  1%  to  1,  but  the 
impetus  given  the  broken  rock  in  a  blast  usu- 
.'dly  causes  the  slope  to  form  at  approximately 
the  ratio  of  2  to  1.  Since  the  drill-holes  are 
placed  about  10  ft.  from  the  edge  and  the 
l)last  loosens  the  ground  for  about  10  ft.  more, 
the  bank,  when  blasted,  lying  at  a  slope  of  2 
to  1,  assumes  the  position  of  the  dotted  line 
at  the  top  of  Fig.  3,  still  leaving  20  ft.  clear 
on  the  bench  below,  which  gives  ample  room 
10  safely  accommodate  the  loading  track  with- 
out danger  of  being  covered.  From  the  data 
at  hand  and  with  conditions  as  given  above, 
the  section  of  minimum  bench  and  the  maxi- 
mum height  and  slope  for  economical  opera- 
lion,  is  the  one  shown  in  Fig.  3,  with  a  gen- 
eral slope  of  1  :75  to  1,  or  a  corresponding 
ratio   for  the  number  of  benches  required. 


Equipment  for  Jacksonville  Station. — The 

type  Mf  construction  and  equipment  of  the 
new  power  station  of  the  Jacksonville  Elec- 
tric Company  have  been  decided  by  the  Stone 
&  Webster  Engineering  Corporation,  who 
liave  charge  of  the  design  and  construction. 
The  building  will  be  of  steel  frame  and  brick 
construction  and  the  stack  will  be  of  rein 
forced  concrete.  Tlie  principal  power  equip- 
ment will  be  2-1,800  Kw.  maximum-rated  Gen- 
eral Electric  direct  current  generators  coupled 
respectively  to  2-2.400  Hp.  cross  compound 
engines  to  be  built  bv  the  Nordbcrg  Manufac 
luring  Company.  There  will  be  three  (!0(i 
lip.  boilers  from  the  Edge  Moore  Iron  Works. 
The  condensers  will  be  of  the  baromelric  col- 
umn type  and  will  be  supplied  by  the  Mesta 
Machine  Co.  TIic  principal  coal-liandline  ap- 
paratus will  be  a  17-ton  Industrial  Iron  Works 
locomotive  crane. 


Canada  has  been  a  center  of  remarkable 
railroad  activity  during  the  past  year.  The 
Canadian  Northern  led  with  the  construction 
of  484  miles  of  road.  The  National  Trans- 
Continental  built  437  miles ;  the  Canadian 
Pacific  367  miles,  and  the  Grand  Trunk  Pa- 
cific 335  miles.  In  addition  to  this,  3,101  miles 
are  in  course  of  construction. 
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Some  Instructions  from   Actual  Prac- 
tice for  Making  Surveys  and  Plans 
and  Superintending  Construc- 
tion   of    Highway    Im- 
provements. 

SURVEYS. 

Location  of  Line  of  Highzvay. — In  general 
the  .surveys  should  follow  the  line  of  the  exist- 
ins  liighway.  Tlic  widths  of  the  roadway  be- 
tween existing  fences,  and  all  other  measure- 
ments of  the  survey  within  the  right-of-way, 
should  be  made  with  sufficient  accuracy  at 
least  to  within  the  nearest  foot  to  make  the 
map  of  the  road  of  value  as  a  permanent  rec- 
ord of  the  location  of  the  road  at  the  time  the 
survey  was  made. 

Where  a  marked  improvement  in  line  or 
grade  can  be  made,  where  the  cost  of  mainte- 
nance in  after  years  can  be  decreased,  or  where 
the  grade  of  the  old  highway  is  so  steep  that 
a  maximum  grade  of  T  per  cent  cannot  be 
obtained  with  reasonable  amount  of  excava- 
tion and  embankment,  a  new  location  of  por- 
tions of  the  road  is  often  advisable. 

Special  notes  should  be  made  as  to  the 
character  of  the  soil  on  the  line  of  the  pro- 
posed new  location,  and  the  subject  shall  be 
specially  studied  as  to  the  existence  of  rock 
or  of  unstable  or  sliding  material,  borings  to 
be  taken  where  necessary. 

Field  Notes. — Separate  note  books  should  be 
used  for  the  surveys  on  each  road.  Except  on 
very  short  roads,  the  transit  and  level  notes 
should  be  kept  in  separate  books. 

The  inside  cover  of  each  note  book  should 
have  plainly  marked  on  it : 

1st.  The  name  of  the  county  in  which  the 
road   is  located. 

•2nd.  The  name  of  the  road  and  its  petition 
inunber. 

3rd.  Transit  or  level  notes,  as  the  case  may 
be.  and  the  stations  included  within  the  book. 

The  inside  of  the  cover  or  the  first  page 
should  also  contain  the  names  of  the  party 
making  the  survey ;  an  index  should  be  placed 
at  the  beginning  of  each  book  and  an  ex- 
planation of  abbreviations  used. 

It  is  advisable  to  have  the  bench  marks, 
transit  stations,  culverts,  ditch  crossings,  and 
the  character  of  the  soil  in  tabulated  form. 
At  the  beginning  of  each  day's  notes,  the  date 
should  be  given,  the  names  of  the  members 
of  the  party,  the  duties  performed  by  each, 
and  the  condition  of  the  weather. 

The  dates  of  those  working  days  on  which 
no  notes  are  taken  should  be  recorded  and  the 
reasons  why  no  work  was  done  should  be 
noted  in  the  proper  order  in  the  book. 

Surveys  for  Nezv  Right  of  Way. — The  notes 
of  surv'eys  for  new  right-of-way  to  be  ac- 
quired should  be  placed  in  the  original  survey 
field-book  or  some  other  book  for  permanent 
record  if  so  ordered.  So  far  as  possible  the 
maps  should  be  plotted  by  the  field  party  be- 
fore the  books  are  returned  to  the  office. 
Separate  tracings  should  be  inade  of  each  piece 
of  land  to  be  acquired. 

Surveys  for  new  right-of-way  are  of  two 
kinds :  First,  surveys  of  parcels  of  land  along 
the  sides  of  existing  highways,  and  second, 
surveys  of  entirely  new-   right-of-ways. 

Plans  and  descriptions  of  parcels  of  land 
along  the  sides  of  the  existing  highway  will 
in  most  cases  be  prepared  in  the  office  from 
the  data  of  the  original  survey.  The  duty  of 
the  survey  party  will  then  be  to  place  1-in. 
gas  pipe  rods  at  the  points  indicated  on  the 
plans  by  laying  off  the  correct  right  angle  dis- 
tances for  the  indicated  stations  of  the  original 
base  line  w-here  the  parcel  of  land  to  be  ac- 
quired is  of  such  irregular  shape  as  to  make 
its  computation  difficult,  a  survey  of  the  same 
should  be  made  in  the  following  manner. 

.\n  enclosing  transit  line  is  run  around  the 
piece  of  land  along  the  new  boundary  line  and 
the  existing  highway  line.  .^  magnetic  bear- 
ing is  taken  at  some  angle  where  the  needle 
will  not  be  subject  to  local  attraction,  and  the 


bearings  of  all  the  sides  are  deduced  from  this 
magnetic  north,  the  needle  reading  of  each 
line  being  recorded  as  a  check.  The  starting 
point  of  each  survey  is  referenced  to  the  base 
line  by  station  number  and  offset  distance,  and 
also  to  some  permanent  reference  point,  if 
one  is  near  by.  The  angle  points  of  the  new 
right-of-way  line  shall  be  monumented  with 
1-in.  gas  pipe  rods  .3  ft.  long. 

In  the  case  of  surveys  of  an  entirely  new 
right-of-way  the  new  center  line  of  the  pro- 
posed road  is  run  by  transit,  using  circular 
curves  and  their  connecting  tangents.  Oppo- 
site to  the  points  of  curve,  points  of  tangency, 
etc.,  gas  pipe  rods  should  be  set,  to  locate  the 
bounds  of  the  right-of-way.  These  arc  usually 
placed  30  ft.  distant  from  the  center  lines,  on 
cither  side,  the  distance  being  measured  along 
the  lines  of  the  radii  of  the  curves  or  at  right 
angles  to  the  tangents.  Where  necessary,  a  less 
or  greater  width  may  be  marked  to  be  acquired, 
as  at  a  junction  with  an  old  liighway..  Where 
not  too  complicated  these  irregularities  are 
referred  by  offset  distances  to  the  center  line, 
but  where  this  method  is  not  advisable,  the 
bearings  and  lengths  of  the  irregular  sides  are 
recorded,  as  in  tlie  closed  transit  line  survey. 
The  bearings  and  plus  distances  of  intersect- 
ing property  lines  and  the  highway  lines  are 
also  taken.  The  points  beginning  on  the  cen- 
ter line  are  referenced  for  each  parcel  of  land, 
where  permanent  reference  points  are  avail- 
able. 

In  the  description  accompanying  the  map  of 
entirely  new  right-of-way,  the  center  line  is 
first  described  by  giving  the  bearings  and 
lengths  of  tangents  and  the  radii  and  lengths 
of  curves.  After  the  center  line  has  been 
described  throughout  its  length,  the  outer 
boundary  lines  arc  described  as  parallel  to  and 
so  many  feet  distant  from  the  center  line,  if 
the  width  be  uniform.  When  the  outer  boun- 
dary lines  are  irregular,  they  are  described 
separately  with  reference  to  their  distances 
from  the  center  line  by  bearings  and  lengths. 

Location  Notes. — Surveys  should  be  based 
on  transit'  lines  and  the  azimuth  of  each  line 
given. 

.\11  transit  points  should  be  referenced  to 
as  permanent  objects  as  possible  by  at  least 
three  measurements,  so  that  they  can  Ije  found 
again  if  wanted.  The  base  line  should  follow 
the  approximate  center  of  the  road.  Where 
defined  by  walls  or  fences,  the  center  may  be 
obtained  by  measuring  between  them  :  where 
there  are  no  visible  boundary  lines  of  the  lo- 
cation, as  far  as  possible,  use  the  center  of 
the  traveled  way. 

Locate  all  walls,  fences,  ditches,  etc..  which 
indicate  boundaries  of  the  road  or  of  abutting 
property,  giving  correct  names  of  owners :  al- 
so all  building's  within  100  ft.  of  the  center 
line  of  the  location,  and  all  cross  streets  or 
roads  for  a  distance  of  200  ft.  from  the  liiie 
of  location.  No  more  time  should  be  spent  in 
locating  buildings  than  is  necessary  to  give 
their  approximate  size  and  position.  The  size 
and  location  of  objects  beyond  the  fence  lines 
or  beyond  the  probable  location  of  the  finished 
road  may  be  estimated,  but  the  estimate  is  to 
be  made  in  the  field  and  recorded  in  the 
notes.  Tlie  magnetic  bearing  of  each  property 
line  and  the  st.ation  at  which  it  intersects  the 
base  line  should  be  recorded.  Where  property 
lines  or  intersecting  roads  are  indefinite,  their 
apparent  location  should  be  recorded  and  not 
left  for  the  draftsman  to  locate  from  the 
sketch.  AH  places  should  be  noted  where  the 
Engineer  in  charge  considers  that  ditch  cross- 
ings will  be  required,  and  a  tabulated  list  of 
these  crossings  should  be  made,  showing  their 
character,  whether  house,  barn  or  field  en- 
trances. 

Where  it  is  evident  that  the  road  will  have 
to  be  widened  a  note  should  be  made  of 
which  side  the  land  should  be  taken,  giving 
reasons. 

Locate  all  bridges,  take  a  cross-section  on 
each  side  of  a  bridge  where  the  calculations 
for  earth  work  begins  or  ends,  give  the  dimen- 


sions of  the  openings,  the  nature  of  construc- 
tion, dimensions  and  conditions  of  the  abut- 
ments and  superstructures;  height  of  stream 
at  time  of  freshets;  direction  of  flow  of 
stream  and  elevations  on  bed  of  stream  at 
both  ends  of  the  bridge  and  the  grade  of  the 
bed  of  the  stream  at  least  100  ft.  above  and' 
below  the  structure.  Give  the  approximate 
area  of  watershed,  where  it  may  be  readily 
obtained  and  note  whether  there  are  indica- 
tions tliat  the  water  overflows  the  road.  Lo- 
cate gutters,  ditches,  curbing,  catch-basins,  and 
trees  valuable  as  shade  trees. 

Where  a  line  for  a  new  location  is  run  so 
as  to  form  a  closed  circuit  with  the  base  line 
in  the  highway,  the  azimuth  should  be  taken 
with  a  transit  along  both  the  base  line  and 
the  side  line ;  and  the  fact  that  the  circuit  will 
close  should  be  ascertained  before  the  field 
books  are  returned  to  the  office.  Where  a 
survey  joins  a  previous  road  survey,  the  base 
line  and  bench  marks  should  be  tied  on  to  the 
old  survey. 

Cross-Sections. — In  general,  objects  located 
by  cross-section  measurements  should  not  be 
located  by  transit  measurements  or  vice  versa. 

Elevations  should  be  referred  to  tidewater 
datum  of  a  canal,  railroad  or  geological  sur- 
vey bench-mark  where  it  can  be  found  and 
connected  at  small  expense  and  check  levels 
should  be  run  where  such  permanent  benches 
cannot  be  found  near  the  end  of  the  road. 

Assumed  elevations  taken  from  the  U.  S. 
Geological  Survey  contour  maps  should  be 
used  where  no  better  information  is  obtainable. 

At  each  100-ft.  station,  at  each  change  of 
grade,  and  at  cross  roads,  elevations  should 
be  taken  on  the  base  line,  and  at  such  other 
points  on  either  side  of  the  base  line  as  may 
be  needed  to  plot  a  true  and  accurate  profile 
and  cross-section  of  the  road. 

In  all  places  where  there  are  cuts  or  fills 
on  the  present  road  and  where  the  roads  are 
narrow,  cross-sections  should  extend  beyond 
the  fences  also  where  there  is  a  probability  of 
heavy  cutting  or  filling.  Usually  the  slopes 
beyond  the  fences  may  be  merely  indicated  as, 
down  1  in  10,  level,  etc.,  giving  the  approxi- 
mate distance,  the  rise  or  the  fall  continuous. 
The  locations  of  the  edge  of  beaten  track, 
the  edge  of  sidewalk,  line  of  trees,  fence  line, 
etc.,  are  to  be  shown  in  cross-section  notes  by 
the  use  of  letters  written  under  the  distance 
figures.  .Ml  elevations  upon  the  outcropping 
rock  should  be  noted  and  if  it  is  evident  that 
a  cut  will  be  made  the  surface  should  be 
cross-sectioned. 

The  stations  of  the  beginning  and  ending  of 
rock  out-crops  should  be  given,  and  at  places 
where  the  rock  is  near  the  surface,  soundings 
or  borings  should  be  made  of  the  depth  of 
overlying  earth.  The  character  of  the  soil' 
should  be  recorded,  in  the  form  of  a  tabulated 
list  by  stations,  giving  character  at  least  every 
1,000  ft.  whether  or  not  the  character  of  the 
soil  ciianges.  Care  should  be  exercised  in 
taking  cross-sections  where  there  are  marked' 
changes  at  the  sides  of  the  road,  even  though 
there  be  no  great  changes  of  grade  in  the 
beaten  track. 

Elevations  of  the  ground,  and  of  the  bot- 
tom of  sills  should  be  taken  at  the  front  cor- 
ners of  buildings  where  the  same  are  within- 
•SO  ft.  of  the  base  line,  and  where  a  cut  or 
fill  on  the  new-  road  is  probable. 

.'MI  existing  culverts  and  drains  should  be 
located:  the  size  and  condition  noted  and  ele- 
vations taken  at  both  ends  on  top  and  bottom. 
Where  streams  enter  or  leave  the  highway 
at  places  not  opposite  the  culverts,  their  loca- 
tion should  be  noted.  ."K  profile  should  be  tak- 
en far  enough  up  and  down  the  stream  or 
ditch  to  give  the  required  information  for  low- 
ering the  ditch  to  drain  from  the  new  culvert 
which  is  usually  placed  lower  than  the  old' 
one.  .\  cross- section  showing  the  elevation  of 
the  road  and  the  surrounding  land  should  be 
taken  as  near  each  culvert  as  possible  in  addi- 
tion to  the  regular  culvert  section.     .Ml  infor- 
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matioii  necessary  for  planning  a  complete 
drainage  scheme  should  be  recorded. 

All  elevations  shonld  be  worked  out  and 
checked,  and  as  far  as  possible,  all  maps,  pro- 
files and  cross-sections  must  be  plotted  as  the 
work  progresses  in  the  office  of  the  Engineer- 
in-charge  of  the  survey,  during  inclement 
weather.  All  measurements  are  to  be  taken 
to  the  nearest  tenth  of  a  foot  except  the  eleva- 
tions of  turning  points  and  bench  marks  where 
they  will  be  taken  to  hundredths  of  a  foot.  A 
bench  mark  should  be  established  at  least 
every  1,000  ft. 

Structures. — In  note  books,  all  culverts 
should  have  put  two  classifications — "good" 
and  "bad."  When  a  culvert  or  other  structure 
is  described  as  "good."  the  understanding  will 
be  that  the  structure  is  likel}-  to  meet  all  the 
requirements  for  at  least  five  years  after  the 
new  road  is  finished.  When  a  bridge,  culvert 
or  nthe'-  structure  is  designated  as  "bad"  the 
understanding  will  be  that  it  is  likely  to  utter- 
ly fail  within  five  years  from  the  date  of  the 
completion  of  the  road. 

In  case  the  structure  is  designated  as  "good" 
and  any  additions,  alterations  or  changes  are 
necessary,  the  Engineer  will  recommend  such 
changes  as  he  sees  fit  and  secure  all  neces- 
sary data  for  preparing  plans  and  estimates 
for  these  changes.  In  case  the  structure  is 
designated  as  "bad,"  the  Engineer  should  ob- 
tain all  data  which  may  be  necessary  to  pre- 
pare plans  for  a  new  structure. 

In  case  there  is  a  small  canicr.i  in  the  survey 
party,  it  is  of  great  assistance  in  tlie  office  to 
have  a  photograph  of  structures  that  require 
changing  or  rebuilding,  and  also  a  photograph 
of  road  intersections  where  a  large  cut  or 
fill   i?   probable. 

The  Survey  Party. — When  a  party  consists 
of  six  men,  an  advantageous  arrangement  is 
to  make  a  location  party  of  two  men  and  a 
cross-section  party  of  four  men. 

•After  the  zero  station  i<  established,  n  line 
is  located  along  the  center  of  the  road  and  a 
flag  set  forward  or  some  fence  post  or  other 
mark  is  taken  as  a  foresight.  The  man  acting 
as  rear  chainman  keeps'  the  location  notes  and 
sights  the  front  chainman  by  eye.  putting  a 
nail  temporarily  for  the  use  of  the  cross-sec- 
tion party,  at  every  station  locating  all  points 
while  the  chain  is  on  the  ground.  When  the 
foresight  is  reached,  the  permanent  transit 
point  is  located  at  the  end  of  some  even  foot, 
and  referenced  and  a  new  foresight  taken  and 
the  base  line  carried  along  as  above  described. 
Toward  the  end  of  the  day.  the  location  party 
takes  with  a  transit  the  azimuths  of  the  lines 
run  during  the  day,  borrowing  one  man  from 
the  cross-section  party  to  assist.  .At  station 
zero  the  magnetic  north  line  is  established 
and  all  azimuth  readings  are  referred  to  this 
established  north  line.  The  magnetic  bearing 
of  each  line  should  be  read  .ind  recorded  as 
a  check. 

The  cross-section  party  consists  of  a  record- 
er, an  instrument-man,  rodman  and  tape-man. 

The  rodman  first  holds  the  rod  on  the  sta- 
tion and  then  reads  rod  to  tenths;  after  the 
first  reading  he  moves  to  the  left,  giving  read- 
ings at  characteristic  points,  the  tape-man 
meanwhile  standing  over  the  station  and 
calling  the  distance  for  every  rf)d  reading  un- 
til all  the  readings  have  been  taken.  The  rod- 
man  then  comes  back  and  goes  to  the  right 
with  the  rod.  These  points  shonld  be  selected 
so  ';traight  lines  connecting  tluin  will  accurate- 
ly represent  the  surface  of  tlie  ground. 

The  instrument  man  first  call';  the  cod  read- 
ing, next  the  tape  man  calls  the  distance  and 
then  the  rodman  calls  the  nature  of  the  point 
on  which  he  held  his  rod.  The  rodman  esti- 
mates the  slopes  beyond  the  last  reading  taken 
as  level,  down  1  in  3,  up  1  in  10.  etc..  anrl  calls 
this  information  to  the  recorder. 

Oil  turning  points  after  the  in,-.trnment-man 
lia-  called  to  the  recorder  the  rod  reading,  the 
rndnian  checks  the  instrument-man's  reading 
1)y  sliding  a  card  or  a  slip  of  paper  held  by  a 
rubber  band  along  the  rod  to  the  reading 
■called;  then  holding  the  rod  again  the  instru- 
■ment-man  checks  the  reading.  Tlie  rodman 
■should  keep  the  rod  on  th''  turning  puinl  until 
the   back   si.ght   is   taken. 

The  rodman  should  keep  separate  notes  of 
Tod  readings  on  all  turning  points  and  bench 


marks  he  holds  on  and  compute  the  elevations 
of  the  same. 

Before  the  survey  party  leaves  the  road  all 
bench  marks  should  be  checked. 

General  Information  m  Survey  Notes. — The 
following  general  information  should  also  be 
given,   fully  and  concisely,  in  survey  notes ; 

Quality  and  nature  of  the  soil,  the  station 
where  the  changes  occur,  specially  noting  the 
existence  of  unstable  subsoil  and  of  clay  or 
loam  which  is  peculiarly  affected  by  water.  In- 
quiry should  be  made  of  highway  officials  and 
occupants  of  adjoining  lands  regarding  spots 
that  break  up  badly  in  the  spring  and  their 
location  should  be  noted. 

The  location  of  quarries,  or  rock  suitable 
for  road  metal,  of  .gravel  pits  in  the  vicinity 
of  the  road  to  be  improved,  the  samples  of 
the  same  collected  and  properly  labeled,  giving 
the  place  and  the  name  of  the  owner  from 
whose  land  the  samples  were  taken. 

Description  of  the  field  stone  in  the  vicinity 
of  the  road  to  be  improved. 

The  most  advantageous  location  for  a  crush- 
ing plant. 

Distance  to  the  nearest  side-track  where 
stone  might  be  delivered  by  rail  to  the  pro- 
posed road  to  be  improved,  giving  name  of 
railroad. 

Available  places  for  procuring  water  for 
roller  and  watering-cart. 

Where  stone  for  gutters  and  culverts  may 
be  obtained. 

State  in  notes  whether  there  exists  a  line 
of  telegraph,  telephone  or  trolley  poles  along 
the  line  of  road,  and  give  name  of  company 
owning  same. 

Prices  of  laborers  and  teams. 

Where  telford,  gravel  base,  side-drains,  cob- 
lile-stone  gutters,  etc.,  are  needed. 

The  above  information  as  above  required 
should  be  put  in  the  notebook  on  the  pages 
immediately  following  the  survey  notes. 

PLANS,    SFECIFIC^TIOXS    AND    ESTIMATES, 

The  plans  should  include  a  map.  profile  and 
cross-sections  showing  the  old  and  new  roads; 
also  plans  of  all  old  structures  to  be  changed 
o.-  repaired,  and  plans  of  all  new  structures  to 
be  built. 

The  sheet  should  be  of  tracing  cloth  of  stan- 
dard size,  24  ins.  by  36  ins.  outside  dimensions, 
with  border  of  1%  in.,  except  on  left,  where 
2-in.  border  shall  be  placed.  Each  sheet  should 
show  map  and  profile  with  cross-sections 
placed,  as  nearly  as  possible,  opposite  the  sta- 
tions they  represent  on  map  and  profile.  The 
stations  should  run  from  left  to  right  on  the 
sheets.  The  maps  should  be  plotted  to  a  scale 
of  1  in.  equalling  100  ft. 

The  profiles  should  be  plotted  to  .n  horizon- 
tal scale  of  1  in.  to  100  ft.,  and  a  vertical 
scale  of  1  in.  to  10  ft.  The  cross-sections  are 
to  be  plotted  to  a  scale  of  ]  in.  to  10  ft,,  both 
horizontally  and  vertically.  In  plotting  the 
cross-sections,  the  numerals  indicating  the  ele- 
vations and  distances  out  from  the  base  iine. 
on  each  side,  may  be  omitted,  except  that  the 
old  and  new  elevations  at  the  -enter  rif  the 
new  road  should  be  given. 

The  thickness  of  road  metal  should  be 
adapted  to  the  condition  of  the  soil  and  the 
amount  and  character  of  the  trafBo.  The  drain- 
age plans  for  the  road  and  the  thickness  of 
macadam  should  be  so  planned  as  to  prevent 
holes,  ruts  or  depressions  forming  in  the 
macadam,  by  displacement  of  the  stone,  or 
from  any  cause  except  the  wear  caused  by 
traffic. 

INSTRUCTION'S   TO   ENOI.N'EERS    IN'   CHARGE   OF  COX- 
STRt;CTIO:>I    WORK. 

The  first  duty  of  the  engineer  in  taking 
charge  of  the  work  should  be  to  carefully 
check  over  from  one  end  of  the  contract  to 
the  other,  the  levels,  the  length  of  the  road 
and  to  mark  on  the  adjacent  fence,  telegraph 
pole  or  other  permanent  object  in  white  lead 
paint  each  full  station  number  where  this  may 
be  done  without  damage  to  private  property. 
If  the  even  station  does  not  come  opposite 
the  permanent  object  the  plus  station  must  be 
marked  on  the  object. 

.\  careful  study  of  the  drainage  of  the  en- 
tire road,  as  modified  by  the  new  plans,  should 
be  made  in  advance  of  the  grading  and  cul- 
vert construction.     This  can  be  often  done  ad- 


vantageously during  and  after  a  heavy  rain 
storm.  .Any  portions  of  the  road  that  in  the 
spring  or  during  wet  seasons  are  usually  in 
bad  conditions,  by  reason  of  defective  drain- 
age or  on  account  of  the  character  of  the  soil. 
should  be  especially  studied  with  the  view  to 
remedy  the  defects  by  some  special  drainage 
plan,  such  as  deep  side  ditches,  ditches  or  pipes 
to  carry  water  to  channels  adjacent  to  the 
road,  tile  under-drains,  etc.,  or  by  telford  foun- 
dation, by  a  base  of  gravel  or  by  additional 
thickness  of  macadam. 

The  cross-sections  of  the  road  should  be 
as  shown  on  the  plans,  and  the  grade  and  line 
shall  be  given  in  the  following  manner : 

Set  stakes  at  every  station,  and  at  as  many 
plus  stations  as  may  be  necessary,  with  the 
number  of  the  station  marked  plainly  on 
them,  on  both  sides  of  the  road  and  opposite 
each  other  near  the  fence  or  at  some  point 
where  they  are  not  likely  to  be  disturbed.  Then 
prepare  two  small  notebooks  in  ink,  giving  the 
horizontal  distance  from  each  stake  to  the 
center  line  of  the  macadam,  and  the  vertical 
distance  from  the  top  of  each  stake  to  the 
crown  of  the  finished  macadam.  After  these 
notebooks  are  checked  and  compared,  one 
should  be  retained  by  the  engineer  in  charge 
,ind  the  other  should  be  given  to  the  foreman 
in  charge  of  the  grading,  so  that  he  may  get 
his  own  grades  by  means  of  a  long  straight 
edge  and  spirit  level,  a  string  stretched  be- 
tween the  two  opposite  stakes  level  with  the 
top  of  the  higher  one,  measuring  up  or  down 
from  the  string  the  distance  called  for  on  the 
higher  stake.  These  grade  and  line  stakes  can 
be  set  at  times  when  stone,  masonry  or  con- 
crete is  not  being  laid,  leaving  the  engineer 
and  his  assistants  free  to  devote  their  time 
to  the  inspection  of  the  w'ork  while  in  prog- 
ress. Before  bottom  stone  is  laid,  the  eleva- 
tion of  the  sub-grade  should  be  checked  by  the 
engineer  or  his  assistant. 

Following  Sub-Grade. — On  clay  or  other 
soils  that  are  muddy  when  wet,  stone  should 
not  be  laid  until  the  sub-grade  is  dry  enough 
to  permit  a  firm,  hard  foundation  being 
formed  by  the  roller.  The  result  necessary 
to  he  obtained  when  forming  the  sub-grade 
is  a  firm  and  solid  foundation  upon  which  to 
place  the  macadam ;  one  that  will  not  weave 
under  the  action  of  the  roller,  and  upon  which 
the  stone  may  be  bound  and  locked  together. 

It  often  occurs  that  a  sub-grade  of  stable 
material  which  has  become  wet  during  loosen- 
ing and  handling  will  not  consolidate  under 
the  roller.  Should  this  occur,  the  soft  or 
temporarily  unstable  material  should  be  en- 
tirely removed  and  replaced  with  suitable  ma- 
terial, otherwise  be  left  until  diied  out.  If 
the  sub-grade  is  plowed  or  otherwise  loosened 
up,  the  drying  out  of  the  *ame  will  be  greatly 
hastened. 

In  dry  weather,  if  the  sub-grade  has  al 
ready  been  formed  into  the  desired  shape  and 
becomes  ground  into  dust,  it  should  be  well 
sprinkled,  or  wet  down  the  latter  part  of  each 
day,  and  left  until  the  next  morning  before 
rolling,  when  it  should  consolidate  under  the 
roller.  Very  little  benefit  can  be  obtained  by 
sprinkling  and  rolling  immediately  afterward. 
If  the  surface  is  dusty  it  should  be  well 
sprinkled  before  fine  grading. 

Before  any  sub-grade  is  prepared  for  the 
macadam,  all  embankment  and  excavation 
should  be  made  for  the  full  width  of  roadway ; 
on  embankment  the  portion  outside  the  mac- 
adam should  be  thoroughly  rolled  before  the 
shoulders  are  formed  therein.  Where  the 
shoulders  are  formed  of  loose  material,  as  in 
eiTibankment,  the  same  should  be  consolidated 
with  rammers,  or  otherwise,  so  as  to  form  a 
stable  shoulder  to  retain  the  macadam. 
_  In  excavation,  the  gutters  should  be  suffi 
ciently  excavated  before  placing  of  macadam, 
in  order  to  thoroughly  drain  the  work  during 
the  construction. 

In  forming  the  sub-grade  for  the  macadam, 
stakes  shouhl  be  set  by  the  contractor  or  h\ 
the  engineer,  if  he  has  the  time,  every  •'iO  ft,, 
or  oftener  if  necessary,  along  the  edge  of  the 
macadam  and  the  finished  grade  marked 
thereon.  Lines  should  then  be  stretched  from 
one  stake  to  another,  and  the  sub-grade  formed 
the  proper  distance  below  the  same.  The  cen- 
ter crown  should  be  obtained  either  by  use  of 
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cmplet  or  by  use  oi  stakes  and  lines  as  on 
the  sides. 

Care  should  be  taken  to  give  the  sub-grade 
a  suHicicnt  amount  of  crown,  so  that  after 
the  road  is  rolled  and  completed  it  will  have 
the  full  crown  shown  on  the  plans.  This  re- 
sult can  best  be  obtained  by  raising-  the  cen- 
ter of  the  sub-grade  two  or  more  inches  to 
allow  for  settling  while  the  stone  is  being 
rolled,  leaving  the  sides  as  indicated  on  the 
plans. 

Should  the  contractor  object  to  this  method, 
he  should  be  informed  that  if  the  finished  road 
has  not  the  desired  crown,  it  will  have  to  be 
supplied  with  additional  macadam.  This  pre- 
caution is  specially  needed  upon  a  yielding  or 
plastic  soil  which  is  likely  to  flatten  under  the 
action  of  the  roller  and  traffic. 

Crushing. — The  engineer  in  charge  should 
frequently  note  the  working  of  the  crusher. 
in  connection  with  the  inspection  of  the 
crushed  stone.  If  the  product  seems  to  run 
smaller  than  the  screen  should  give,  it  may  be 
due  to  the  section  of  the  screen  being  too 
short,  or  more  likely  the  screen  turns  too  fast, 
or  it  may  have  too  great  an  inclination.  The 
bins  are  often  allowed  to  get  too  full  and 
stone  from  one  bin  will  run  over  into  another. 

Stone  Quarries. — If  the  quarries,  after  being 
developed,  should  contain  layers  of  slate,  shale, 
thin  layers  of  soft  stone  or  undesirable  stone 
of  any  kind,  the  contractor  should  be  required 
to  select  from  the  quarry,  or  furnish  from 
other  sources,  only  such  stone  as  will  comply 
with  the  requirements  of  the  specifications  and 
contract. 

Where  "local  stone"  is  permitted  by  the 
contract  and  the  contractor  proposes  to  use 
field  stone  rather  than  stone  from  quarries,  it 
is  often  necessary  to  observe  the  following 
directions: 

The  stone  should  be  selected  from  the  gen- 
eral run  of  stone  found  in  the  fields  and  stone 
walls  or  fences;  those  used  should  be  hard, 
durable  and  of  compact  texture,  and  all  disin- 
tegrated stone,  as  well  as  soft  sandstone,  shale 
and  slate,  should  be  rejected.  Where  the 
field  stone  are  of  the  flat  variety,  the  minimum 
thickness  acceptable  2  ins.,  and  where  the  stone 
are  round  cobbles,  the  minimum  diameter 
should  be  -5  ins.  It  will  therefore  be  seen  that 
old  walls  or  fences  can  not  be  cleaned  up  en- 
tirely in  crushing  for  macadam. 

Courses  of  Stone. — The  thickness  of  the 
courses  of  stone  can  be  regulated  by  the  use 
of  several  hard  wood  blocks,  laid  on  the  sub- 
grade  or  the  bottom  course,  as  the  stone  is  be- 
ing spread.  For  courses  of  stone  2  ins.  thick 
after  rolling,  blocks  must  be  2  11/16  ins.  thick. 
For  courses  of  stone  4  ins.  thick  after  rolling, 
blocks  must  be  5%  ins.  thick.  For  courses  of 
stone  3  ins.  thick  after  rolling,  blocks  must 
be  4  1/16  ins.  thick. 

Rolling  and  Finishing  Macadam. — In  the 
preliminary  rolling  of  both  courses,  in  running 
forward,  the  large  wheel  of  the  roller  should 
lap  out  onto  the  shoulder  about  8  ins.,  should 
cross  the  road  and  in  running  backward  lap 
8  ins.  onto  the  other  shoulder;  this  should  be 
continued  until  the  same  is  well  rolled.  Avoid 
crossing  from  one  side  to  the  other  on  un- 
rolled portions.  The  rolling  of  the  bottom 
course  should  be  continued  until  the  stones  ap- 
pear to  be  firmly  locked  together,  and  do  not 
weave  to  any  extent  ahead  of  the  roller,  and 
that,  in  walking  over  the  macadam,  the  stones 
adjacent  to  those  covered  by  the  feet  do  not 
move.  Any  hollows  or  depressions  in  the 
rolled  surface  should  be  promptly  filled  and 
brought  to  true  grade,  using  the  same  kind  and 
size  of  stone  of  which  the  course  is  formed. 

In  rolling  and  filling  the  bottom  course,  only 
so  much  water  should  be  used  as  is  necessary 
to  prepare  the  bottom  course  to  sustain  the 
travel  of  hauling  the  top  course  thereon,  with- 
out cutting  up  or  raveling  it.  In  most  cases 
it  will  not  be  necessary  to  use  any  water. 

In  cases  where  imported  stone  is  used  for 
the  top  course,  and  the  bottom  course  is 
laid  a  considerable  distance  in  advance,  the 
latter  should  be  well  filled  and  rolled  to  sus- 
tain the  travel  of  hauling  the  top  stone  over 
it. 

_  The  stone  for  the  top  course  is  often  de- 
livered faster  than  the  same  can  be  rolled  and 


puddled.  This  may  be  spread,  rolled  and  filled 
with  screenings,  but  under  no  circumstances 
should  any  driving  be  allowed  over  the  stone 
after  the  screenings  have  been  spread,  until 
the  section  has  been  given  the  first  puddle. 

It  is  seldom  fe,asible  to  get  any  portion  of 
the  road  thorouglily  filled  and  puddled  at  the 
first  operation.  If,  after  the  greater  portion 
of  the  surface  is  filled  with  "grout."  so  that 
when  sprinkled  the  water  will  run  off  the  sur- 
face, the  road  be  left  for  several  days  to 
partially  dry  out,  and  then  is  rolled  well  and 
more  screenings  added,  a  final  result  can  be 
obtained  with  less  rolling  and  wetting  than  if 
continued  with  the  first  puddling. 

Often  when  too  much  water  has  been 
sprinkled  on  the  road,  the  sub-grade  becomes 
softened  and  the  stones  weave  and  loosen, 
which  lets  the  screenings  work  down  between 
and  separate  the  fragments,  tlic  section  should 
then  be  left  to  dry  out  as  above  described,  and 
again  rolled  and  puddled.  It  may  be  neces- 
sary to  stop  the  second  time  to  let  the  road 
dry  out,  and  then  give  it  a  third,  or  even  sev- 
eral additional  puddles,  to  obtain  the  desired 
result. 

It  sometimes  becomes  desirable  where  the 
sub-grade  is  of  clay  or  wet  or  unstable  mate- 
rial, not  to  saturate  the  stone  wMth  water  as 
specified.  In  this  case,  if  the  stone  be  sprinkled 
about  twice  over,  or  just  sufficient  to  wet  the 
stone  without  reaching  the  sub-grade,  and  is 
then  rolled  several  times,  and  left  until  the 
next  day,  and  the  operation  repeated  from 
day  to  day,  a  fairly  good  result  may  be  ob- 
tained in  the  course  of  a  week. 

Any  depressions  or  holl9WS  developed  in 
puddling  should  be  filled  with  top  course 
stone,  and  the  same  thoroughly  incorporated 
with  the  top  course  before  the  final  puddling. 

In  dry  weather  it  is  desirable  to  open  sec- 
tions of  the  road  to  travel  as  soon  as  com- 
pleted, but  in  wet  weather,  when  the  travel 
ijrings  on  mud,  the  road  should  not  be  opened 
in  short  sections,  and  the  number  of  places 
where  mud  is  carried  onto  the  road  thus  re- 
duced to  a  minimum. 

Final  Note  Books. — For  the  purpose  of  mak- 
ing final  and  monthly  estimates  and  for  per- 
manent record  after  the  work  is  completed, 
all  quantities  of  the  different  classes  furnished 
except  excavation,  embankment  and  macadam, 
should  be  recorded  as  the  work  progresses  in 
separate  notebooks  of  uniform  size. 

It  is  desirable  to  keep  the  items  and  quanti- 
ties of  each  structure  by  themselves.  Head  the 
top  of  the  left-hand  page  with  the  name  of 
the  structure,  and  the  station  below  on  the 
same  page,  give  the  dimensions  and  computa- 
tions of  the  items,  such  as  third  class  ma- 
sonry, flagging,  etc.,  making  up  the  structure. 
On  the  right-hand  page  show  plan,  elevation 
and  section  of  structure  drawn  to  approximate 
scale  giving  all  dimensions. 

A  detailed  summary  of  the  different  items 
should  be  made  as  follows :  Head  each  left- 
hand  page  with  the  name  of  the  item,  as 
paving,  ditch  crossings,  etc.,.  and  below  show 
station  or  stations  at  or  between  which  the 
item  was  used  and  the  amount  used  at  each 
station.  If  the  item  was  used  in  a  structure, 
besides  giving  the  station  and  amount,  refer 
to  the  page  in  the  book  where  the  structure 
is  shown.  On  the  right-hand  page  show  sec- 
tion of  the  item  with  necessary  dimensions. 

In  the  detailed  summary  show  the  item  of 
work  in  the  following  manner : 

Masonry  and  Concrete ;  Put  only  one 
structure  or  piece  of  work  on  a  page.  Show 
plan,  elevation  and  cross-section  of  structure 
drawn  to  approximate  scale  giving  all  dimen- 
sions. 

Telford;  Plot  a  plan  and  section  showing 
length,   width   and   depth  of  pavement. 

Gravel  Base :  Show  location  and  dimensions 
of  gravel  base  in  same  manner. 

Paving  and  cobble  gutter :  In  culvert  pav- 
ing, give  dimensions  of  paving  and  page  on 
which  culvert  is  shown.  In  cobble  gutter, 
show  section  of  paving,  giving  width,  thick- 
ness and  length  by  stations. 

Flagging;  Give  width  and  length  of  flag- 
ging and  the  page  on  which  corresponding 
culvert   is  shown. 

Pipe;     In  a  culvert,  plot  section  of  culvert 


showing  length,  diameter  and  kind  of  pipe. 
.'\lso  give  page  on  which  the  head  walls  of, 
the    culvert    are    shown. 

Underdrains :  Plot  plan  and  sections  show- 
ing the  diameter  and  kind  of  pipe,  depth  of 
pipe  below  surface  of  road  and  character  and 
dimensions  of  materials,  broken  stone  or  grav- 
el around  pipe. 

Steel :  Give  dimensions  and  total  weight 
and  number  of  pieces  of  steel  used  in  each 
structure  and  location  of  same  by  stations. 

Timber  and  Plank:  State  the  kind  of  tim- 
ber and  show  sketch  of  work  done  by  giving 
dimensions.  In  case  of  standard  ditch-cross- 
ings give  station  at  which  crossing  is  used. 
Also  amount  of  lumber  in  each. 

Guard  Rail :  Give  stations  between  which 
standard  guard  rail  is  used. 

When  the  work  is  completed  make  a  general 
summary  of  each  separate  item  in  the  back  of 
the  book  and  compile  final  estimate  showing 
the  exact  quantity  of  each  item  which  was 
actually  furnished  on  the  road.  The  final 
notes  should  be  printed  in  ink  in  a  neat,  legi- 
ble _  and  clear  manner  so  that  they  can  be 
easily  understood  by  anyone,  at  any  time,  after 
the  work  is  completed. 

Notes  on  Road  and  Street  Work. 

Oil  Macadam  Construction  in  Washing- 
ton.— In  the  construction  of  an  oiled  mac 
adam  road  in  Kent  County,  Washington,  all 
broken  stone  was  brought  to  the  road  over 
the  Northern  Pacific  R.  R.,  the  contractors 
establishing  their  mixing  plant  at  the  tracks 
Three  bunkers,  with  a  capacity  of  70  cu.  yds 
each,  were  erected  for  the  stone,  and  a  12,000 
gal.  wooden  tank  was  built  for  the  crude  oil 
A  No.  2  Foote  concrete  mixer  was  installed 
for  mixing  the  materials,  the  oil  being  pumped 
from  the  tank  directly  to  the  mixer.  There 
was  considerable  difficulty  in  getting  the  oil 
to  flow  through  the  pipe  from  the  "pump  to 
the  mixer,  as  the  oil  thickened  in  the  early 
morning  and  on  cool  days.  This  pipe  was 
put  in  a  steam  jacket,  and  no  further  trouble 
was  experienced.  The  oil  was  delivered  to 
the  mixer  at  a  temperature  of  180°  to  200°  C 
and  the  stone  was  put  in  cold.  Two  yards  of 
stone  could  be  coated  in  about  2.5  min.,  using 
a  force  of  seven  men  and  a  foreman.  The 
coated  stone  was  hauled  to  the  road  in  an 
automobile  truck,  holding  about  2%  cu.  yds. 
It  was  placed  on  the  road  after  the  bottom 
course  had  been  laid  and  filled  with  screen- 
ings,_  and  spread  to  a  depth  of  3  ins.  loose, 
making  2  ins.  after  rolling.  In  cool  weather 
it  was  found  possible  to  turn  traffic  over  the 
road  within  a  few  hours  after  this  stone  had 
been  put  in  place,  but  in  warm  weather  it 
was  found  advisable  to  wait  two  days.  Hand 
sprinkling  was  tried  on  a  700-ft.  section  of 
this  road.  The  oil  was  hauled  to  the  kettles 
in  barrels,  heated  to  212°  C,  and  poured  on 
the  road  surface  from  ordinary  sprinkling 
cans,  fitted  with  a  V-shaped  spout.  This 
method,  according  to  the  last  biennial  report 
of  the  Washington  State  Highway  Commis- 
sion, w-as  found  to  be  unsatisfactory,  as  it  can 
only  be  carried  on  when  both  the  weather  and 
the  stone  are  warm  and  dry;  it  also  only  coats 
the  top  and  sides  of  the  stone,  and  a  much 
less  permanent  pavement  results.  In  the  con- 
struction of  an  oiled  macadam  road  in  Lewis 
County  the  stone  was  hound  with  a  mixture 
composed  of  88  per  cent  tar,  10  per  cent  pitch 
and  2  per  cent  resin.  The  top  course  was  first 
placed  on  the  road  uncoated,  and  rolled  dry. 
A  PO-gal.  tar-spraying  machine  was  fastened 
to  the  back  of  the  roller  and  connected  to  the 
boiler.  The  roller  mixed  and  heated  the  ma- 
terials to  a  temperature  of  200°,  pumped  the 
mixture  into  pipes  and  forced  it  through  a  fine 
sprayer  onto  the  surface  of  the  road  under 
steam  pressure.  The  stone  was  thoroughlv 
coated  by  the  use  of  about  %  gal.  to  the  square 
yard,  and  the  road  gives  every  evidence  of 
making  a  first-class  permanent  pavement  at 
low  cost. 

Some  English  Costs  of  Repairing  Mac- 
adam.— The  following  data  on  the  cost  of 
road  repairing  were  given  by  Mr.  William 
Ransom  in  The  Surveyor.  The  following  are 
typical   figures   of   the   cost   of   repairs   for  a 
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road  iK-arly  1,00(1  yiU.  long  and  about  8,000 
wU.  in  area  (exclusive  of  tlie  gutters)  ; 

Per  sq.  yd. 
Cents. 

■Cost    of   stone    IS. 56 

Cost   of  sand    1.10 

Cost   of   rolling    2.32 

Cost   of   ;abor   (less    rolling) 3.62 

Hauling    materials     2.60 

Total 2S.20 

The  stone  that  was  used  was  2-in.  Rowley 
rag,  at  a  cost  of  $2.10  per  ton,  and  the  aver- 
age thickness  placed  on  the  road  was  2.44  in. 
The  roller  was  able  to  consolidate  about  270 
sq.  yds.  per  day.  In  the  case  of  another  road 
of  about  the  same  length,  but  nearly  9,000  sq. 
yds.,  the  analysis  came  out  as  follows : 

Per  sq.  yd. 
Cents. 

Cost    of   stone    25. IS 

Cost  of  sand    1.00 

Cost  of  scarifying 34 

Cost   of  rolling    3.94 

Cost  of  labor  (loss  scarifying  and  rolling)  1.86 
Hauling    materials     3.GS 

Total     36.00 

The  difference  of  cost  is  accounted  for  by 
the  increase  of  metal  that  was  put  upon  the 
road,  for  it  amounted  to  3.3  in.  The  road 
was  also  hilly,  and  the  hauling  was  therefore 
more  expensive.  The  roller  was  only  able 
to  roll  158  yds.  per  day.  The  total  cost  of 
labor  per  sq.  yd.  was  analyxed  in  the  latter 
case  as   follows : 

Per  sri.  yd. 
Cents. 

Labor    for   scarifying    22 

Labor    for    rolling    2.02 

Labor    for    spreading    1.86 

Total     4.10 

It  will  be  noticed  that  no  item  has  been  given 
for  superintendence  or  for  the  wear  and  tear 
of  tools.  In  the  cost  of  rolling  and  scarify- 
ing an  allowance,  however,  has  been  made  for 
depreciation  of  the  engine. 

Tree  Planting  Along  HighztMys. — 'In 
Germany  a  practice  of  planting  shade  trees 
along  country  highways  has  been  followed  for 
many  years.  Many  of  these  German  high- 
ways are  laid  out  about  100  ft.  wide,  having  a 
ditch  on  each  ;  along  the  inside  of  these  ditch- 
es arc  planted  trees — mostly  fruit  trees.  The 
roadway  proper  is  divided  into  two  roads  of 
equal  width,  one  surfaced  with  macadam,  and 
one  a  dirt  road.  The  latter  is  top  dressed 
with  gravel  and  is  called  the  summer  road. 
Thi.^  is  used  mostly  for  light  traffic  and  for 
heavy  loads  going  down  grade.  The  high- 
ways of  less  importance,  connecting  smaller 
cities  and  towns  are  laid  out  with  the  sum- 
mer roads,  but  with  an  equally  good  30  ft. 
macadam  section.  The  German  road  is  graded 
the  full  width  to  the  lines  of  tlie  adjacent 
property,  the  slopes  falling  on  the  latter.  This 
enables  them  to  plant  the  trees  on  the  same 
grade  as  the  road  instead  of  placing  them 
lower  on  the  side  of  a  fdl  and  higher  next  to 
a  cut.  The  accompanying  cut  shows  a  cross 
section  of  a  model  German  road  and  for  com- 
parison a  section  of  a  Kansas  country  road. 
The  fruit  trees  planted  along  the  roads  and 
highways  of  European  countries  are  not  only 
an  ornament  but  they  are  also  a  source  of 
revenue.  In  a  paper  presented  at  the  first  an- 
nual meeting  of  the  Kansas  Engineering  So- 
ciety. Mr.  E.  F.  A.  Reinisch.  Landscape  Engi- 
neer, Topeka,  Kan.,  states  that  cherry  trees 
are  mostly  used  in  Germany  when  planting 
fruit  trees  on  highways.  These  trees  grow 
quite  large,  about  30  ft.  high,  with  a  crown 
spread  of  equal  dimensions  and  remain  sound 
many  years  after  having  reached  full  growth, 
.''ippie  and  pear  trees,  like  the  cherry,  grow 
to  a  good  height  and  spread  and  would  there- 
fore be  suitable  for  avenue  planting,  but  it  is 
desirable  to  use  trees  with  persistent  fruit, 
which  the  wind  does  not  shake  off,  hence  the 
preference  for  the  cherrv.  Mr.  Reinisch  states 
that  in  Kansas  fruit  trees  are  too  short  lived 
and  do  not  grow  high  and  wide  enough  for 
shade  trees.  The  average  life  of  a  fruit  tree 
in  the  average  Kansas  soil  and  climate  is 
probably  less  than  20  \'ears.  Nut  trees,  like 
walnut,  pecan  or  hickory,  might  possibly  yield 
a  small  profit  a  few  years  after  planting.  Of 
the  forest  trees  those  would  be  preferable  that 
attain    large    size,    long    life,    willislaud    high 


winds  and  grow  symmetrical  without  being 
trimmed  into  shape  every  year  to  two ;  this 
would  inckide  the  oak,  hackberry,  linden,  syca- 
more, varieties  of  hard  maple,  etc.  To  insure 
success  in  planting  trees  care  must  be  taken 
in  tlicir  selection  a^^  to  soil.  .Sfmie  varieties  will 
grow  in  almost  any  soil,  like  the  oak,  locust 
and  Cottonwood,  while  the  elm  and  svcamore 
must  have  a  deep  loam,  free  from  alkali,  to 
develop  into  perfect  specimens  and  attain  a 
long  life. 

The  Minnesota  Road  Planer. — The  ac- 
companying illustration  shows  a  home-made 
planer  devised  by  Mr.  George  W.  Cooley, 
State  Engineer  of  Minnesota.  This  type  of 
planer  has  been  used  for  several  years,  and 
it  is  said  to  be  an  improvement  over  the  split 


Minnesota   Road   Planer. 

log  drag,  as  it  does  not  skid  sideways  and 
has  a  greater  tendency  to  cut  ofT  the  high 
places  and  fill  the  depressions.  It  is  made  of 
2x12  in.  plank  for  runners  and  blades  and 
2x0  for  cross  pieces.  The  most  convenient 
length  is  12  ft.  long  and  5  ft.  wide  with 
blades  set  at  an  angle  of  about  30".  The  face 
of  the  blade  should  be  shod  with  a  strip  of 
iron. 

State  Highway  Work  in  1910, — In  our 
issue  of  March  1,  we  gave  a  summary  of  the 
state  highway  work  in  1910  in  a  number  of 
states.  We  have  since  received  information 
as  to  the  work  done  in  Maryland  and  Wash- 
ington. 

MARYL.\ND. 

The  mileage  and  average  cost  of  the  various 
kinds  of  state  roads  completed  in  Maryland 
in  1910  were  as  follows: 


1  •?        ia  •      t —  = 
=  *  S=  n?- 

2  Sri         o^>        tr-C  = 

^  <  <     ^  < 

Kind.  Ft.  Ins. 

Gravel     0                14  .S  $  6.300 

Plain     macadam..   5S               11  s  in. too 

Bitum.    macadam.       .45          18  S  U..'')CS 

Brick     30           36  11  01, SCO 

Shell      2                in  S  5.700 

Eartli    S                14  . .  3.900 

The  average   unit   prices   in    1910   were   as    fol- 
lows : 

Gravel,  per  sq.   yd.   in  place ?0.47 

Brolvon  stone,   per  sq.  yd.   in  place 91 

Bituminous  macadam,   per  .sq.   yd 1.12 

Eartli  excavation,  per  cu.  yd .50 

Rock    excavation,   per  en.   yd .50 

Concrete  masonry,  per  cu.  yd ...  9,00 

Stone  masonry,   per  cu.   yd 9, no 

The   road  work  projected   for   1911  is  as   fol- 
lows : 

Rstimated 

ATiles,  total  cost. 

Gravel     12  %      .si, 200 

Plain    macadam 189  1.814.500 

Bituminous    macadam...       20  J4.S.40n 

Brick    6.10  »5i;5.2in 

Shell     1?  111.900 

"Includes  brifises  to  cost  $18,000. 
The  prevailing  daily  wages  in  1910  per  8-hour 
day  were:  Common  labor.  $1.()0:  2-horse  team 
and  driver,  $4.     W.  \V.  Crosby  is  Chief  Engi- 
neer  Maryland    .State   Roads   Commission. 

WASIIINCTON. 

The  total  mileage  r,f  the  various  kinds  of 
roads  completed  in  W.isliinglon  in  1910  was 
as   follows  ; 

Average 
thiek- 
Avorage      n.^ss  nf 
Total      width     completed 
miles      paved,  pavement. 
Kind.  built.  Ft.  Ins. 

Gravel    IS.O  16  10 

Plain     macadam 6.0  14  0 

Hitmninous    macaiiaiii       5,5  16  6 

I'^arlh    65,0 


The  average  imit  prices  in  HUO  were  as  fol- 
lows : 

Gravel,   per  cu,  yd,   in  place j  13-, 

Broken  stone,  per  cu,  yd,  in  place 2  IC 

Bituminous  macadam,   per  sq.    yd 0  40 

Earth  excavation,  per  cu.  yd.,  haul  not  to 

exceed    300   ft 099 

Rock  excavation,  per  cu.  yd.,   haul   not  to 

exceed  1,000  ft 1  ],( 

Concrete  masonry,  per  eu,  yd 10  42 

Stone  masonry,  per  cu,  yd 5^97 

The  prevailing  daily  wages  in  1910  per  8-hour 
day  were  :  Common  b-bor.  $2,7.") ;  2-horse  team 
and  driver,  $6,20,  Henry  L.  Bowlby  is  State 
Highway  Commissioner. 


Soap-Concrete.— Soap-water,  instead  of 
ordinary  water,  has  successfully  been  used  for 
Ihe  purpose  of  making  reinforced  concrete 
water-tight.  The  case  is  reported  in  Beton 
tind  Eisen,  of  January  3rd,  and  concerns  a 
grain-elevator  built  on  the  Danube,  exposed 
to  inundation.  The  concrete  was  nrovided 
with  two  coatings,  also  of  concrete.  The  outer 
coating.  3V2  in.  in  thickness,  consists  of  fine- 
grained concrete  containing  400  kg.  of  cement 
and  120  litres  of  water  per  cubic  metre  of 
mass,  and  the  inner  layer,  %  in.  in  thickness, 
consists  of  cement  mortar  prepared  with  fine 
river  sand.  The  water  is  replaced  bv  a  solu- 
tion of  common  soft  soap  (potash  soap), 
about  4  kg,  of  soap  being  added  to  1  cu,  in,  of 
concrete.  The  building  has  stood  one  inunda- 
tion well,  while  another  building  of  the  same 
material,  without  the  soap,  did  not  quite  keep 
the  water  out.  Subsequent  tests  were  also 
favorable.  The  soap  concrete  is  very  cheap 
compared  with  other  means  used  to  render  the 
concrete  impermeable  to  water.  The  action  of 
the  soap  seems  to  be  that  the  lime  of  the 
cement  is  bound  by  the  fatty  acids  of  the  soap, 
— F.ngineering. 


An  Instance  of  the  Value  of  Concrete  in 
Reducing  the  Cost  of  Insurance.— ,^L  a  re- 
cent meeting  of  the  National  Association  of 
Cement  Users  of  America,  Mr,  Emile  G,  Per- 
rot  gave  the  following  particulars  of  the  value 
of  concrete  in  reducing  the  cost  of  insurance: 
"The  large  steel  sprinkler  tank  and  tower  of 
the  Victor  Talking  Machine  Co,.  Camden,  N, 
J.,  is  an  instance  of  the  beneficial  result  de- 
rived from  the  use  of  concrete  from  an  in- 
surance standpoint.  This  tank  holds  100,000 
gallons  of  water,  the  bottom  of  which  is  12.5 
ft.  from  tlie  ground.  The  total  hei.ght  of  tank 
and  tower  is,]i4  ft.  The  diameter  of  the 
tank  is  20  ft.  The  tower  is  erected  on  filled 
ground  near  a  river,  and  the  foundations  of 
the  four  legs  are  supported  on  concrete  piles. 
By  reason  of  the  close  proximity  of  buildinffs 
belonging  to  other  owners,  the  Victor  Talking 
Machine  Co,  desired  to  take  out  indemnity  in- 
surance on  the  structure  as  originally  designed 
— that  is.  without  any  concrete  protection,  so 
that  in  case  of  a  fire  in  the  buildings  adjacent, 
atid  the  collapse  of  the  tower,  the  damage  to 
adjoining  property  would  be  covered.  This, 
they  were  informed,  would  cost  $500  per  an- 
iiuni.  It  was  finally  decided  not  to  put  any  in- 
surance on  the  structure,  but  instead  to  invest 
;;bout  $4,000  in  fireproofing  the  tower  with 
concrete.  A  little  reflection  will  show  that  the 
investment  fully  pays  for  itself,  not  onlv  finan- 
cially, but  by  practically  making  the  tower 
immune  from  fire  and  the  destructive  agen- 
cies of  the  atmosphere,  which  it  would  not  be 
if  left  unprotecterl.  If  we  charae  .against  the 
tower  the  interest  on  $4,000  at  6  per  cent  per 
aniinni  we  have  $240  as  the  carrying  charge 
for  the  absolute  protection  a,gainst  fire,  instead 
of  a  $50(1  charge  for  no  absolute  protection  tt) 
person  or  property,  but  simply  to  cover  any 
damages  for  which  the  company  might  be  lia- 
Iile  in  case  of  a  collapse  of  the  tower.  This 
clearly  shows  how  it  pays  to  carry  your  own 
insurance  by  taking  precautions  to  avoid  d.-im- 
a.ge  to  persons  or  property  by  making  a  Imild- 
ing  fireproof,  F'urther.  the  saving  on  Ihe  in- 
surance premium  will  pay  for  the  fireproofing 
in  about  15  years,  so  that  at  the  enri  of  tli.al 
time  the  original  cost  of  the  fireproofing  will 
be  wiped  out.  This,  of  course,  i';  liased  on  the 
assumption  that  insurance  would  be  carried 
on  the  tower  if  it  were  not    fireproofed," 
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Method    and    Cost    of    Constructing    a 

Wide  Open  Storm  Water  Inlet, 

Dixon,  111. 

Oil  account  of  the  sleep  street  grades  in 
Uixon,  111.,  niucJi  tronblc  was  experienced 
with  the  ordinary  forms  of  gutter  inlets. 
Ihiring  heavy  rains  the  storm  water  collected 
so  rapidly,  and  in  such  large  volumes,  that 
the  ordinary  inlets  were  inadequate  to  handle 
the  run  off.  most  of  the  water  passing  on  over 
ihe  inlet.  To  overcome  this  difficulty  Mr. 
L.  B.  Neighbour,  City  F.ngineer,  introduced  a 
wide-open  inlet. 

Figure  1  shows  the  drainage  plan  at  street 
intersections  where  these  inlets  are  used.  The 
slopes  of  the  street  surfaces  are  to  the  south 
and  east.  .-/.  B.  C  and  D  show  the  location 
of  the  wide  open  inlets  in  this  drainage  lay- 
out.    Where   not   troubled   with   silt   the   catch 
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Fig.    1 — Plan    Showing    Locations     of     Wide 
Open   Storm  Water  Inlets. 

ba.sin  does  not  e.xtcnd  below  the  inverts  of 
the  pipes  connecting  with  it,  and  the  basin  in 
such  cases  becomes  merely  a  gathering  cham- 
ber. .\  catch  basin  is  built  only  at  the  corner 
that  requires  two  inlets. 

Figure  2  shows  the  form  of  the  inlet.  The 
open  end  of  the  10-in.  or  12-in.  storm  water 
tile  comes  to  the  surface  at  a  depression  in 
the  gutter,  and  is  imbedded  in  and  protected 
by  a  concrete  bulkhead. 

In  constructing  this  inlet  the  pipe  is  firsi 
placed  so  that  its  upper  surface  is  at  least  6- 
ins.  below  the  top  of  curb.  The  bulkhead  is 
then  easily  constructed  between  two  forms 
of  the  shape  and  dimensions  desired.  One 
forin  is  set  in  front  of  the  open  end  of  the 
tile  and  staked  to  place.  The  other  form  is 
lioUowed  out  to  fit  around  the  tile  and  is 
staked  to  place  at  from  H  ins.  to  12  ins.  from 
the  first  form,  according  to  the  desired  width. 

After  the  forms  are  taken  from  the  bulk- 
head the  basin  or  apron  in  front  of  it  is  con- 
structed. The  ground  in  the  gutter  is  hol- 
lowed out  and  rounded  to  the  desired  shape, 
allowing  for  a  depth  of  concrete  of  from  4 
to  6  ins. 

.\  well  made  bulkhead  and  apron  of  this 
type  requires  not  to  exceed  -5  cu.  ft.  of  con- 
crete. It  can  be  easily  built  by  anyone  at  all 
familiar  with  concreting.  Two  dollars  is  a 
liberal  estimate  of  the  cost  of  the  inlet. 

The  outlet  pipe  of  the  catch  basin  may  be 
trapped  either  with  a  hood  at  the  upper  end, 
or  with  a  running  trap  near  the  manhole. 
Where  the  inlet  connects  directly  to  the  man- 
hole the  running  trap  near  manhole  is  used. 
The  storm  water  usually  reaches  the  manhole 
at  about  4  ft.  above  the  main  sewer  invert. 
The.se  inlets  have  been  used  on  streets  from 
3ti  to  40  ft.  in  width  between  curb  lines,  and 
have  been  used  in  connection  with  combined 
as  well  as  storm  water  sewers.  They  have 
been  used  on  both  paved  and  unpaved  streets. 
No  trouble  has  been   experienced   from   care- 


less driving  against  the  bulkhead.  On  account 
of  the  comparatively  deep  basin  in  front  of 
the  inlet,  and  the  resulting  steep  side  slope 
of  the  street  at  this  point,  teams  seem  natur- 
ally to  pull  away  from  the  bulkhead.  This 
tendency  also  protects  the  curb  at  the  turn, 
and  keeps  teams  off  that  part  of  the  street 
where  the  inlet  pipes  have  the  shallowest  cov- 
ering. 

Besides  low  cost  of  construction  and  ef- 
festiveness,  another  advantage  of  this  simple 
type  of  inlet  lies  in  the  height  to  wliich  cross 
walks  may  be  kept  at  the  curb  end.  since  they 
mav  lie  made  flush  with  it  if  so  desired. 


Cost    of    Laying    Six-Inch    Cast    Iron 

Water  Mains,  North  Toronto, 

Ontario. 

The  municipality  of  North  Toronto  lays, 
each  year,  about  .'j  miles  of  water  nvain  and 
the  cost  of  these  works  has  been  decidedly 
variable.  Some  of  the  work  has  been  done 
by  contract  at  from  $1.0.5  to  $1.10  per  linear 
foot.  The  cost  of  laying,  of  course,  varies 
with  the  conditions  of  the  soil,  and  with 
weather  conditions,  as  well  as  the  price  of  labor 
arid  the  price  of  material.  The  material  met 
with  here  was  clay,  about  one  half  of  the 
material  requiring  to  be  loosened,  with  picks. 
On  streets  Nos.  5  and  10,  however,  the  entire 
length  had  to  be  loosened  with  picks.  The  14 
mains  upon  which  the  costs  are  given  Iielow. 
were  laid  by  day  labor,  under  town  foremen, 
the  laborers  being  paid  at  the  rate  of  25  cts. 
per  hour. 

Street  Ko.  1,  2,046  tin.  ft.— 

IGS  12-ft.  pipe  at  SS.-'iO  each SI. 092. 00 

•     7  tees,   each  200  lbs.,  at  3  cts.  Ih 42.00 

21  cwt.  lead  at  $3.65 76.65 

3  plugs,  each  15  lbs.,  at  3  cts.   lb 1.35 

1  sleeve.  30  lbs.,  at  3  cts 0.90 

.T  hydrants  at  $33.50  each 167.50 

1  gate '  at     $10.00     10.00 

30  lbs.    yarn    at    $6.65   a   cwt 5.99 

2  gals,    oil   at  20   cts 0.40 

Total    material    $1,396.79 

Total   labor 4.S9.18 

Cost  of  material  per  lln.  ft 0.6S 

Cost   of  labor  per  lin.   ft 0.24 

Total  cost  per  lin.  ft 0.92 

Street  No.  2.  2,154  lin.  ft.— 

178  12-ft.    pipe   at   $6.50 $1,157.00 

7  tees  at   $6.00    42.00 

26  cwt.    lead    at    $3.65 94.90 

?,  plugs  at  4.T  cts 1.35 

1  sleeve  at  90  cts 0.90 

5  hvdrants    at    $33.50 167.50 

1  gate   at   $10.00    : 10.00 

100  lbs.  vani  .at  $6.65  cwt 6.65 

3  gals,    oil   at    20    cts 0.60 

Total  material    $1,480.90 

Total  labor  418.97 

Cost  of  material  per  lin.  ft 0.68 

Cost  of  labor  per  lin.   ft 0.20 

Total  co.'5t  per  lin.  ft 0.88 

Street  No.  3,  840  ft.— 

70  12-ft.  pipe  at  $6.50 $  4.-,5.0O 

3  tees  at  $6.00 18.00 

9  cwt.  lead  at  $3.65 32.85 

1  plug  at  45  cts 0.45 

1  hvdiant  at   $33.50 33.50 

1  gate  at  $10.00 10.00 

.-.0  lbs.    varn    at    $6.65    cwt 3.32 

2  gals,  oil    0.40 

Total  material    $  553.52 

Total  labor  '^li^ 

Cost  of  material  per  lin.  ft 0.66 

Cost  of  labor  per  lin.  ft 0.19 

Total  cost  per  lin  ft 0.85 

Street  No.  4.  300  lin.  ft.— 

25  pipe  at  $6.50 $  1?2.50 

3  cwt.  lead  at  $3.65 10.95 

1  sleeve  at  90  cts 0.90 

20  lbs.  varn  at  $6.65  cwt 1.33 

1  gal.  oil  at  20  cts O-^O 

Total  material    *  ^I»'§t 

Total    labor    i'tii 

Cost  of  material  per  lin.  ft 0.59 

Cost    of   labor   per   lin.    ft o.2i 

Total   cost  per  lin.  ft ".»" 

Street   No.   5,   1,548  lin.  ft.—  . 

129  pipe    at    $6.50 $  Hl'^l 

6  tees  at  $6.00    36.00 

17  cwt.  lead  at  $3.65 62. Or. 

3  plugs  at   45   cts ,„icn 

3  hydrants    at    $33.50 100.50 

2  gates    at    $10.00 20.00 

75  lbs.  yarn  at  $6.65  cwt ji."" 

2  gal.   oil   at   20   cts _____ 

Total  material   ^^'Sl?'!!! 

Total  labor   ...■•■ ^85.59 

Cost  of  material  per  Im.  ft "."^ 


Cost  of  labor  per  lin.  ft 0.2& 

Total  cost  per  lin.   ft 0.93 

Street    No.    6,    1,296   lin.    ft.— 

108  pipe  at  $6.."iO   $  702.00 

1   ti'es  at   $6.00 24.00 

14  cwt,  lead  at  $3.65. ..' 51.10 

1    plug  at  45   cts 0.45 

4  hydrants   at   $33.50 134.00 

1  gate  at  $10.00 lO.OO 

70  lbs.  yarn  at  $6.65  cwl 4.65 

3  gals,  oil  at  20  cts 0.60 

Total   material    $  926.80 

Total    labor    253.56 

Cost  of  material  per  lln.  ft 0.71 

Cost  of  labor  per  lin.  ft 0.2O 

Total  cost  per  lin.  ft ii.91 

Street  No.  7.  1,092  lin.  ft.— 

91   pipe  at  $6.50 $  5;i.-,.,")(i 

3  tees  at  $6.00 18.00 

n   ewt.  lead  at  $3.65 40.15 

2  plugs  at   45   cts 0.911 

1  sleeve  at  90  cts 0.9O 

2  hydrants    at    $33.50 67.00' 

2  gates    at    $10.00 •  20.00 

70  lbs.  yarn  at  $6.65  cwt 4.6.", 

3  gals,  oil  at  20  els 0.6(i- 

Total  material    $  747. 7.'. 

Total  labor  275.9.', 

Cost  of  material  per  lin.  ft O.'is 

Cost  of  labor  per  lin.   ft U.2.'. 

Total   cost  per  lin.   ft... 0.93 

Street  No.   8,   264   lin.    ft.— 

22  pipe  at  $6.50 $  143.iiO 

3  cwt.  lead  at  $3.65 10. or. 

1  sleeve  at  90  cts 0.9it 

1  gal.  oil  at  20  cts 0.21' 

Total  material   s  1  •'■'■  ""• 
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Fig.  2 — Sketch   of   Wide   Open    Storm    Water 

Inlet. 

Total  labor   14, i,.; 

Cost  of  material  per  lin.  ft n  ."'M 

Cost  of  labor  per  lin.  ft n  l . 

Total  cost  per  lin.   ft ">'- 

Street  No.  9.   600  lin.   ft.— 

50  pipe  at  $6.50 ..$  ::2."..<H' 

7  cwt.  lead  at  $6.00 -.  42.0i' 

1  plug  at   45   cts 0.4.i 

1  sleeve  at  90  cts "  '"' 

1  gate  at  $10.00 i"  "" 

30  lbs.   varn  at  $6.6.". '  "" 

2  gals,  oil  at  20  cts 0.4e- 

Total  material ■$  380.7". 

Total    labor    114.!Hf- 

Cost  of  material  per  lin.  ft "  ••' 

Cost  of  labor  per  lin.  ft "--i 

Total  cost  per  lin.    ft .  •  *'  "^  • 

Street  No.    10.   S4ii   lin.    ft.— 

70  pine  at  $6.."iO ■    $  455. On 

4  tees   at  $6.00 -'4  i.'" 

10  cwt.  lead  at  $3.65 ■''' 

2  plugs   at    45   cts I'-'" 

1  sleeve  at  90  cts "■■."' 

.i  hydrants  at   $33.50 1  'Hi.-.rj 

1  gate  at  $10.00 K'-W'' 

50  lbs.  yarn  at  $6.65  cwt ■•■■^■^ 

3  gals,  oil  at  20  cts ____ 

Total  material    f  ??i'?^ 

Total   labor    ''J-Sr' 

Cost  of  material  per  lin.   ft JJ. '■' 

Cost  of  labor  per  lin.  ft O.^L 

Total  cost  per  lin.   ft W'' 

Street   No.    11.    1.488  lin.   ft.— 

124  pipe  at  $6.50 i  ^SfS^ 

4  tees  at    $6.00 rfs? 

IF.  cwt.  lead  at  $3.65 -^^..r. 

1  plug  at  45  cts ,.,,;,;! 

4  hydrants  at  $33.50 l^f-^ 

1  g,ate  at  $10.00 !'.'■»  ' 

75  lbs.  yarn  at  $6.65  cwt ■;■"" 

4  gals,  oil  at  20  cts """ 

Total  material   *^-2?n'99- 

Total  labor  ,■.•■;; nii 

Cost  of  material  per  Iin.  ft "-^i 

Cost   of   labor   per  lin.    ft "•-- 

Total  cost  per  lin.   ft "■'•' 

Street  No.  12.  S64  Im.  ft.— 

72  pipe  at   $6.50 »  ^«|-»0 

2  tees    at    $6.00 l^f' 

9  cwt.  lead  at  $3.65 •'^J-: 

1   plug  at  45  cts. p  J,;, 

1  sleeve  at  90  cts .,"v,(,. 

1   hydrant    ■ iii'nii. 

1  gate  ' ' ■ 
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IM  lbs.   yarn  at   .i6.o5 2. Be 

.;  gals,  oil  at  20  cts 0.60 

Total  material    $  560.96 

Total    labor    184.01 

'  'i-'.st  of  material  per  lin.  ft 0.65 

' 'ost    of   labor  per   lin.    ft 0.21 

Total  cost  per  lin.  ft 0.86 

Street  No.   13,  666  lin.   ft.— 

u5  pipe  at  $6.50 $  .357.50 

2  tees  at  $6.00 12.00 

7  cwt.  lead  at  $3.65 25.55 

1  plug  at  45  cts 0.45 

2  hydrants    at    $33.50 67.00 

1  gate  at   $10.00 10.00 

2.'.  lbs.  yarn  at  $6.65  cwt 1.66 

1  gal.   oil    0.20 

Total   material    $  474.36 

Total  labor 133.45 

•Cost  of  material  per  lin.   ft 0.71 

•Cost  of  labor  per  lin.  ft 0.20 

Total  cost  per  lin.  ft 0.91 

Street  No.    14.   1.056  lin.  ft.— 

s;  pipe  at  $6.50 $  565.50 

4  te..s  at   $6.00 24.00 

11  cwt.    lead   at    $3.65    cwt 40.15 

?,  plugs   at   45   fts 1.35 

3  livdrants   at   $33.50 100.50 

1  gate  at  $10.00 10.00 

.".ii  lbs.  yarn  at  $6.6.'  cwt 3.33 

2  gals,  oil  at  20  cts 0.40 

Total  material    $  743.23 

Total  labor 210.67 

<Jost  of  material  per  lin.  ft 0.70 

•Cost  of  labor  per  lin.  ft 0.20 

Total  cost  per  lin.   ft 0.90 

Summary — 

Total  lin.  ft.  laid 15.054 

Total  pieces  12-tt.  pipe 1,249 

Total  weight  of  lead  used,  lbs 16,300 

Lbs.   lead  per  pipe  laid 13.05 

Total    yarn   used.    lbs 745 

Lbs.  yarn  per  pipe O.S 

Total  cost   of  material   per  lin.   ft $0,673 

Total  cost  of  labor  per  lin.  ft 0.214 

Total   cost  of  labor  and  material    i>rr  lin. 

a 0.S87 

The  above  data  is  exclusive  of  tlie  material 
for  14  manholes,  which  cost  $611. 3ti  or  $43.67 
per  manhole. 

We  are  indebted  to  Mr.  E.  A.  Jones,  town 
engineer  of  North  Toronto,  for  the  informa- 
tion  furnished. 


considerably  above  that  of  the  supply  tank. 
When  /'i  is  opened  the  column  of  water  in 
the  drive  pipe  is  set  in  motion  and  will  finally 
attain  a  velocity  which  builds  up  a  pressure 
under  Fi  sufficient  to  close  the  waste  valve. 
The  energy  of  the  moving  mass  in  the  drive 
pipe  cannot  immediately  be  dissipated,  so  that 
the  pressure  in  the  chamber  rises  and  lifts 
the  check  valve,  allowing  some  of  the  water 
to  enter  the  air  chamber  /(',  compressing  the 
air  and  forcing  an  equal  amount  of  water 
into  the  tank  C.  When  the  water  m  the  drive 
pipe  comes  to  rest,  / '-  closes,  / ',  opens  and 
the  cycle  is  repeated.  The  pressure  may  for 
an  instant  be  slightly  less  than  atmospheric 
and  advantage  is  taken  of  this  to  introduce  a 
small    amount    of    ;iir    thnnii.;li    an    air    valve. 


can  be  directly  computed."  Furthermore, 
there  has  been  recently  a  marked  tendency  to- 
ward the  installation  of  large  units,  and  the 
discussion  has  an  immediate  bearing  on  mod- 
ern practice  as  well  as  furnishing  an  inter- 
esting  mathematical    analysis. 

If  17  ^  acceleration  due  to  gravity, 
11.'=  density  of  the  liquid, 
f   =  water  pressure  in  pounds  per  square 

foot, 
t  =  time  in  seconds,     . 
/  =  coefficient  of    frictional    resistance, 
d:  =  element     of    height     fallen     through 

for, 
ds^  element    of    space    from    the    cross 

section   of  F,, 
V  =  velocity    of   the   water. 


Fig.  2 — Section  of  Double  Supply   Hydraulic    Rar 


The   Hydraulic   Ram.* 

The  nrinciples  underlying  the  construction 
and  operation  of  the  hydraulic  ram  were  rec- 
ognized as  early  as  1775  by  John  Whitehurst, 
who  in  that  year  communicated  to  the  Royal 
Society  a  paper  describing  a  machine  of  a 
siiuple  type  in  which  the  overflow  or  waste 
\alve  was  operated  by  hand.  ■  The  next  im- 
provement was  made  by  a  Frenchman,  Joseph 
Michael  de  Montgolfier,  the  first  to  see  that 
the  variable  pressure  produced  by  changing 
velocity  of  a  column  of  water  could  be   util- 


es— 


This  air  replenishes  any  part  of  the  supply 
in  the  air  chamber  which  may  be  carried  out 
with  the  water. 

Although  the  ram  may  have  a  high  effi- 
ciency, it  is  wasteful  of  water,  and  the  form 
shown  in  section  in  Fig.  2  has  been  devised 
to  pump  pure  water  with  a  minimum  of  waste. 
A  is  connected  to  the  source  of  waste  water, 
which  may  be  any  polluted  water  available.  / 
is  the  connection  to  the  potable  water  which 
should  preferably  come  from  a  source  under 
slightly  greater  head  than  the  impure  water. 
In  this  ram  the  waste  water  consists  inainly  of 
that  entering  at  A  Init.  in  part  from  that  en- 
tering at  /,  and   if  the  capacity  of   the   space 


then  the  energy  equation  takes  this   form — 

dz        g  dp        dv  dv  v' 

g =  _-fj.  _4-/_ 

ds        zv  ds        dt  ds  2 

This  equation  expresses  the  fact  that  the 
difference  between  the  change  in  head  and  of 
potential  energy  between  two  section  ds  dis- 
tance apart  is  used  in  producing  a  change  of 
velocity  from  steady  flow  at  one  section,  in 
producing  a  change  of  velocity  head  between 
the  two  sections  and  in  overcoming  friction 
resistance.  If  the  first  term  of  the  right  hand 
side  be  omitted,  the  equation  reduces  to  that 
of  continuity  of  flow. 

Assume  that  the  level  of  Fo  (figure  1)  re- 
mains at  a  constant  depth  below  the  datum 
(10,  take  the  cross  sections  of  the  pipe  and  of 
the  valve  as  F'  and  Fi,  pa  atmospheric  pres- 
sure, p'  the  variable  pressure  under  the  valve 
and  /'  the  mean  coefficient  of  friction  while 
the  velocity  from  v„  to  v .  then  the  energy- 
quotation  becomes 

s  C  F' dv  1^1  - 


(1) 


Since  ^fj' = /•";/  —  /•'o7'»,    ;v    is    approximately 

V,' 

.Also  =,  —  c.  =  /i, 


f 

.Yi 

.■..?/'!- 

;t' 

'P'- 

-  p,.> 

~   dt 

(1 

+  f" 

fF'  d£      -iJirP^r 


Fig.    1 — Diagram    Illustrating   Operation   of   Hydraulic   Ram. 


ized  to  operate  the  valve.  .Since  that  time 
numerous  improvements  have  been  made  in 
the  way  of  producing  quick  action  of-  valves 
by  aid  of  springs  and  weighted  levers,  but 
the  ram  is  essentially  the  same  as  in  its 
earliest   form. 

A  drive  pipe,  A.  (Fig.  1)  takes  water  from 
a  source  of  supply  H ,  to  a  chamber  which 
contains  the  valve  Vi.  This  valve,  which 
opens  inwardly,  is  called  the  waste  or  over- 
flow valve.  In  another  part  of  the  same,  or 
a  communicating  chamber,  is  a  check  valve 
V:.  which  leads  to  the  tank  into  which  water 
is  being  forced  and   which   has  a   water  level 

•A  paper  by  Leo  Loeb  in  "The  Polytechnic" 
for  February.  1911. 


between  the  waste  valve  B  and  the  check 
valve  C  in  greater  than  the  amount  of  water 
delivered  per  pulse,  no  impure  water  can  en- 
ter the  chamber  P.  In  this  ram  the  air  valve 
is  placed  at  E. 

The  theory  of  the  ram  which  follows  is 
taken,  in  the  main,  from  a  series  of  articles 
by  Dr.  II.  Lorenz.*  and  its  presentation  at 
this  time  is  justitied  by  the  fact  that  tn  the 
author's  knowledge  it  is  the  first  analysis 
which  "'renders  possible  in  advance  of  design 
of  the  ram,  its  operation,  computations  of  use- 
ful water  work,  water  required,  number  of 
pulses   ]ier   minute,    from    which   the   efficiency 

•Der  hydrauliche  Widder — Zeitscrift  des  ve- 
r^'ines  deiitsolies  Ingenieure — .Tan.   15.   1910. 


(la  I 

When  ihc  valve  is  wide  open  this  reduces  to 
i;  dz\,         rF,  d': 

-t^'/'-'-/'"    rfT^-JF'   F 


2  '"  \Fr       F'-J- 


(Ibi 


These    fiirimilac    are    simplified    by    the    fol- 
lowing substitutions: 
,  fF,  ds  fF,  ds 

F.r  r-o/l+Z'  1    \ 

h'  =  1=^  (1  +  /'  I        ((,  =  F„-  y-pj  -  p^ij 

giving  as  the  stun  ni    (la)  and    Clbl 

(/;„       JV 
oh'  =  (s'  +  s,)   —  +  —   (u'  +  »,)    or 
.//         2 
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2  (j'  +  Si)    dVa 


.(2) 


dt  = 

•2glu  —  v>'  (m'  +  m,) 
In     this     differential     time     there     passes 
through  the  valve  Vi  a  quantity  of  liquid 

2Fi>(s'  +  Sx)vtdv, 

dV  =  FiVidt  =  F,v,dl  ■=    

2o/li — Va   ("'  +  «i) 

(3) 

so  that  during  the  time  the  water  starts  from 
rest  and  up  to  the  linal  velocity  Vi,^=c,  there 
is  discharged  through  the  valve 

F.(5'  +  5.)  f  c,       diVoY' 
^    ~     u'  +  Ui    Jo      2gh, 


Fo  (5'   +   s^^ 


[lOH 


2.e/'. 


2glH 


which    holds   only    for    f i"  <- 


the 


»'  -j-  111 

e.xit  velocity  can   never  reach  that  of  a   uni- 
formly flowing  stream. 

P 

IhS, (Si  +s') 

Fitc/ 


f .'  =  2g  ■ 

«'.fi  +  IliS' 

As  lone  as  the  waste  valve  is  open 

P 

F,  (/>'  —P>)  <P  or  p'  —  p„< 

F. 
This  will  give  for  limiting  values  of  P 
F„whiUi  Fiwlhs, 

>'^>-: (^^ 

u'  +  «i  s'  +  Ji 

and  for  the  time  of  overflow 


/'  = 


js'  +  s,) 
S2g/i,(n'+»i) 


j2gh,  +  c,     V«'+": 


(6) 


°V2g/ji-c,     v«'+ui 

If  F:  is  the  area  of  cross  section  of  the  air 
chamber 

Pz  is  the  pressure  in  the  air  chamber. 

c~  velocity  at  which  valve  closes. 
u"  -  F.,-[^-pj-  -  j^,J     ^       - 

&.  +  So  =  fe (7) 

there     results     for     the     volume     discharged 
through  the  check  valve 


Fois'  +  s")  r        /  2gh, 
2gh.  1 


.(8) 


and   for   the   time   during   which   the   valve   is 
open 

2  (s'  +  s") 


t"  ■■ 


arc  tan  <:■. 


\2gli-,  (ii'  +  u" 


\    2gh, 


.(9) 


s-  +  s" 


—  ,.  r  I   output   I 

The   formula   for   efticiencv —     has 

-    [  input  J 

been    interpreted    in    the   case   of    the    ram    in 
two  ways : 


(.a)  Rankine"s  formula  which  considers 
that  the  water  was  lifted  through  the  differ- 
ence of  head  of  supply  reservoir  and  storage 
tank  bv  the  energy  in  the  waste  water  so  that 

V'% 
e  = (10)   and 

(b)  D'.\ubisson's  formula  which  considers 
that  the  water  was  lifted  from  the  waste 
valve  to  the  storage  tank  by  the  energy  in  all 
the  water  coming  to  the  ram. 

V"Oh  +  h,) 
^  = (11) 

(F"+r)/., 

The  Rankine  formula  (10)  will  give  the 
lower  result  and  is  preferred  by  most  engi- 
neers, since  it  is  not  considered  just  to  credit 
any  increased  efficiency  to  the  apparatus,  due 
to  the  fact  that  a  certain  quantity  of  the  water 


Fo_Fo_    20 

F'      F,     .0233 
Fo/ 

s'  = =  137,200  ft. 

Fi 
F. 
J.  =  —  /■  =  274  ft. 
F, 
.■Xssume  friction  coefficient  .02. 
I 
/'  =  .02  — =  18.5 
D 
Assume  /i  =  2. 
It' =  19.5  X  (858)==  14,400,000. 
«,  =  2  X  (858)"=  1,480,000. 
The  limiting  values  of  weight  of  valve  are 

1.76  lbs.  >P>  .088  lbs. 
If  the  valve  be  loaded  to  a  weight  of  1  lb.. 
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3 — Diagram  Showing  Capacity  and  Efficiency  of    Hydraulic   Ram. 

(Figiiits  along  bottom  represent  load  on  valve  in  pounds.  1 


falls  through  a  height  and  is  immediately 
raised  through  the  same  distance:  or  in  other 
words  the  water  would  rise  in  the  tank  /;-  feet 
below  the  upper  surface  if  the  ram  mechanism 
were  absent. 

To    illustrate    the   application    of    the    above 
take  the  following  installation : 

Area  of  surface  of  storage  reservoir 

(Fo)  =20  square  feet. 
/ii=13  ft. 
/!,  =  53  ft. 

Nominal  diameter  of  drive  pipe  (D)  2  in. 

Area  of  drive  pipe  (Fi)  .0233  sq.  ft. 

Net    section    of    waste   valve    passage    (F) 
.0233  sq.  ft. 

Length  of  drive  pipe  (/)   160  ft. 

Length  of  valve   passage    (/,)    0.32  ft.     Net 
section  of  passage 

between    valves    (F')  =  .0233  sq.  ft. 

Length   of   passage (/")  =  .75  ft. 

.■^rea  of  air  chamber (F:)=.8  sq.  ft. 


TABLE 

I. 

Load  on 

C,=C.. 

V 

t' 

V" 

N  pulses 

Capacity 

valve. 

feet  per 

cubic  feet 

sec- 

cubic feet 

t" 

t'-ht" 

per 

Ef- 

gallons 

pounds. 

second. 

per 

stroke. 

onds. 

per  stroke.seconds. 

seconds 

minute. 

ficiency. 

per 

hour. 

.038 

0 

0 

0 

0 

0 

0 

00 

1.00 

0 

.4 

.00333 

.040 

1.17 

.0095 

.26 

1.43 

42 

.89 

180 

.6 

.0041.5 

.068 

1.55 

.013-.' 

.33 

l.SS 

32 

.79 

190 

.S 

.004 S3 

.101 

1.91 

.0186 

.38 

2.29 

26 

.75 

218 

1.0 

.00."i42 

.139 

2.32 

.0221 

.42 

2.74 

29 

.65 

219 

1.2 

.00595 

.191 

0  -0 

.0265 

.45 

2.95 

20 

o7 

238 

1.4 

.0nfi46 

.261 

3.36 

.0306 

.50 

3.86 

16 

.48 

220 

■i.s 

.00691 

.405 

7.12 

.0340 

.53 

7.66 

S 

.34 

122 

1.7C 

.00725 

00 

00 

.0372 

..55 

0 

0 

0 

0 

the  velocity  in  the  supply  tank  when  the  waste 
valve  closes  is 

f I  ^  .00542  ft.  per  second 
which  corresponds  to  a  drive  pipe  velocity  of 
8.58  X  .00542  =  4.55    ft.    per    second.      Volume 
discharged  through  the  waste  valve  and  time 
of  discharge  are 

F'  =  .139  cu.  ft.  per  stroke, 
f'=:2.32  seconds. 
Taking  /"  =  2,  «"  =  — 736,000  i"  =  645   ft. 

Then    the    velocity    in    the    supply    reservoir 
during  the  pumping  stroke  is 
j'fi 

c,  = -=  .00540, 

s'  +  s" 
practically    the    same    as    <iuring   the   overflow 
part  of  the  stroke. 

The  volume  of  water  pumped  and  the  time 
of  pumping  are 

F"  =  .0221  cu.  ft. 
/"  ^  .42  seconds. 
Number  of  pulses  per  minute  are 
60 

=  22. 

2.32  +  .42 
The  efficiency  is 
.0221  X  58 

=  .649  or  64.9% 

.139  X  13 
The  capacity  of  the  ram  is 
.0221  X  22  X  60  X  7.5  =  218.8    gals,    per    hour. 
The   values  given  in  the   following  Table  I 
and  plotted  in   Fig.  3  are  the  results  of  simi- 
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lar  computations  at  various  valve  loads: 

The  number  of  strokes  increases  rapidly 
with  decreasing  P  and  the  efficiency,  which 
is  zero  for  the  maximum  limit  of  pressure 
increases  with  decreasing  load  on  the  valve, 
reaching  unity  at  the  maximum  limit  of  P  = 
1.70  lbs.  This  result  can  at  best  be  considered 
a  limit  of  most  economical  operation  as  under 
the  conditions  that  would  give  maximum  ef- 
ficiency, the  delivery  becomes  zero,  as  the 
waste  valve  opens  immediately  following  its 
closing. 

This  discussion  does  not  consider  the  fric- 
tion loss  in  the  stand  pipe  B,  which  lowers 
the  efficiency  somewhat.  In  spite  of  this  it 
has  been  possible  to   construct   rams  of   high 


efficiency  when  upcraled  under  best  condi- 
tions. In  1905  there  were  installed  at  the 
naval  coaling  station,  Bradford,  R.  I.,  two 
Foster  rams,  each  with  a  capacity  of  200 
gallons  per  minute.  Kach  drive  pipe  was 
ilTo  ft.  long  and  I'J  uis.  in  diameter.  Water 
was  delivered  through  one  8-in.  pipe  to  a 
stand  pipe  .J2  ft.  hish  and  30  ft.  in  diameter. 

The  guarantee  of  the  builders  was  a  de- 
livery of  200  gals,  per  minute  at  an  efficiency 
of  80  per  cent,  whiih  was  more  than  met  by 
the  two   acceptance  tests  given   below. 

Test    1  2 

Total    water    to    rams    in    gallons 

per  minute    582  57S 

Water    delivered    in    gallons    per 

minute    232  22S 

Power  head  on  rams  in  feet 36.75       37.25 


Pumping  lieail  in  ftet 84  S4 

Strokes   per   minute 130  130 

Efflciency   (Rankine)   in   per  cent.     8-5. 2  SI. 9 
Efficiency     (D'Aubisson)     in     per 

cent    91.2  iS.l 

The  ram  lends  itself  readily  to  variable  de- 
mand, which  can  be  met  by  either  changing 
the  weight  of  the  waste  valve  or  adjusting 
the  stroke  of  that  valve.  The  ram  has  its 
greatest  field  in  the  water  supply  for  small 
towns  w'here  it  is  important  to  keep  the  cost 
i.if  maintenance  and  attendance  as  low  as  pos- 
sible. A  recent  installation  in  a  town  of  1,600 
supplanted  a  steam  pumping  outfit  where  the 
daily  cost  of  operation  was  $25.00.  The  only 
attention  which  the  ram  required  was  occa- 
sional renewal  of   valve  discs. 


STEAM     AND      ELECTRIC      RAILWAY      SECTION 


The   Railroad   Terminals   of   Chicago. 

Electrification  of  the  steam  railroad  termi- 
nals of  Chicago  is  a  question  that  is  now  re- 
ceiving much  attention  from  the  public.  Re- 
cent developments  have,  in  fact,  brought  this 
matter  to  an  acute  phase.  While  the  desira- 
bility of  electrification  is  from  one  point  of 
view  apparent,  it  is  doubtful  if  many  persons 
realize  the  magnitude  of  such  an  undertak- 
ing, or  have  any  adequate  knowledge  of  the 
difficulties,  financially  and  physical,  that  stand 
in  the  way  of  its  accomplishment. 

For  the  purpose  of  demonstrating  the  mag- 
nitude of  the  problem  of  electrification  the 
accompanying  map  is  presented.  This  map 
will  give  some  idea  of  the  extensive  system 
of  main  lines,  belt  lines  and  terminal  yards 
that  form  an  intricate  network  covering  the 
city  and  its  vicinity.  But  on  a  map  of  this 
scale  it  is  impossible  to  show  the  situation 
completely.  On  the  map  the  main  lines  are 
shown  as  single  lines.  In  most  cases  each 
main  line  consists  of  as  many  as  two  tracks 
and  in  many  cases  of  from  four  to  twenty 
tracks.  The  Illinois  Central  along  the  lake 
front,  for  example,  is  shown  as  a  single  line, 
while,  as  a  matter  of  fact,  this  line  consists 
in  many  places  of  a  dozen  tracks,  complicated 
with  switches,  crossings  and  cross-overs. 
Throughout  the  so-called  "railroad"  districts 
of  the  city  there  are  networks  of  transfer 
tracks,  storage  tracks,  tracks  to  elevators, 
warehouses  and  industries,  and  dozens  of 
team  yards  and  isolated  team  tracks.  In 
scores  of  cases  tracks  lie  in  streets  that  have 
never  been  vacated,  streets  that  are  congested 
with  teaming  for  ten  hours  each  day.  Atten- 
tion is  called  to  these  facts  for  the  reason 
that  the  situation  is  too  complicated  to  be 
shown  in  detail  on  any  single  map  of  ordi- 
nary scale. 

Within  the  city  limits  there  are,  according 
to  a  recent  report,  670  miles  of  main  tracks 
and  1,512  miles  of  sidings,  making  a  total  of 
practically    2.200    miles.     .■\f    many    miles    of 
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Map  Showing  Principal   Yards,   Main   Lines,  Belt    Lines  and   Transfer   Connections  in  the    Chicago   Switching    District. 
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track,  if  not  more,  lie  outside  tlic  city  limits, 
but  in  the  immediate  vicinity  of  the  city. 
Within  the  Chicago  switching  district  there 
are.  therefore,  close  to  5,000  miles  of  tracks. 
.Approximately  4.000,000  loaded  cars  per  year, 
or  an  average  of  11,000  per  day.  are  received 
and  handled  in  this  district.  Of  the  4,000,000 
cars.  775.000  are  destined  to  points  beyond 
Chicago,  and  an  equal  number  arc  interchange 
business  destined  to  points  within  Chicago. 

On  the  map  there  arc  shown  t>0  important 
vards  within  the  city  limits.  The  lumber  dis- 
trict of  the  Burlington,  with  its  complication 
of  tracks,  is  not  included  in  the  count,  nor  is 
the  Union  Stock  Yards,  which  contains  in 
itself  an  enormous  railroad  terminal. 

Outside  the  city  limits,  but  so  intimately 
connected  with  the  track  system  of  the  city 
that  electrification  of  one  would  necessarily 
mean  electrification  of  the  other,  are  46  irn- 
portant  terminal  and  transfer  yards.  Among 
these,  with  its  eastern  end  at  the  city  limits. 
is  the  Clearing  Yard  of  the  Chicago  Union 
Transfer  Ry.,"one  of  the  largest  and  most 
important  transfer  yards  in  the  world.  There 
are  also  over  20  junctions,  over  which  hun- 
dreds of  trains  pass  daily.  Electrification  of 
the  terminals  within  the  city  would  bring 
about  electrification  of  these  outlying  junctions 
as  a  matter  of  operating  necessity. 

.\n  examination  of  the  map  will  show  that. 
aside  from  the  extreme  northern  part  of  the 
city,  there  is  within  the  city  and  its  imme- 
diate vicinity  a  network,  not  of  railroad  tracks. 
but  of  railroad  systems.  The  magnitude  of 
the  task  of  electrification  is  apparent,  espe- 
cially when  it  is  considered  that  electrifica- 
tion, if  attempted  at  all.  must  be  extended  into 
Indiana  far  enough  to  include  the  whole  "Cal- 
umet" manufacturing  district.  This  would  be 
necessary  on  account  of  the  intimate  operat- 
ing relations  existing  between  this  district 
and  the  railroads  within  the  citv. 

THE    BELT    LINES. 

The  city  of  Chicago  is  encircled  by  three 
belt  lines.  Each  one  of  these  intersects 
all  railways  and  is  intended  to  divert  through 
or  transfer  freight,  and  to  prevent  its  entry 
into  the  congested  central  portion  of  the  city. 
Much  traffic  is  diverted  in  this  way.  But, 
owing  either  to  the  insufficiency  of  these  facil- 
ities or  to  considerations  of  financial  and  oper- 
ating policy,  an  enormous  amount  of  through 
traffic  is  still  transferred  in  yards  that  lie 
in  the  central  part  of  the  city.  In  addition  to 
these  belt  lines,  certain  railroads,  of  which  the 
Chicago,  Indiana  &  Southern  R.  R.  is  an  ex- 
ample, act  as  connecting  lines  between  east- 
em  and  western  trunk  lines  and  handle  a 
heavy  transfer  business  that  never  comes  near 
the  city  limits  of  Chicago. 

The  Elgin.  Joliet  &  Eastern  R.  R,.  or  what 
is  known  as  the  "outer  belt."  extends  com- 
pletely around  the  northern,  western  and 
southern  sides  of  tlie  city.  It  intersects  every 
railroad  entering  Chicago  and  has  facilities 
for  the  transfer  of  cars  at  every  junction. 
It  touches  the  lake  at  Waukegan  and  South 
Chicago,  and  thus  furnishes  direct  connec- 
tions between  the  railroads  and  lake  docks 
for  such  trafiic  as  requires  trans-shipment. 
This  line  extends  from  Waukegan  in  a  wide 
curve  through  Spaulding.  West  Chicago.  Nor- 
niantown,  Joliet  and  Chicago  Heights,  and 
has  its  eastern  terminus  at  Porter.  Ind.  It 
has  a  branch  to  .■\urora.  a  branch  connecting 
with  the  Wilmington  coal  fields,  and  one  at 
Griffith.  Ind..  connecting  with  South  Chicago 
and  railroads  and  industries  in  that  vicinity. 
Tliis  line  lies  mainly  bevond  the  limits  of  the 
accompanying  map.  With  the  exception  of 
the  branch  to  South  Chicago,  it  also  lies  be- 
vond any  reasonable  limit  of  electrification. 
It  would  be  exceedingly  inconvenient,  however, 
to  operate  one  part  of  a  l)elt  line  by  electricity 
and  the  remainder  bv  steam,  and  the  electrifi- 
cation of  the  terminals  of  Chicago  would 
probably  result  in  the  electrification  of  the 
entire  outer  belt,  with  the  possible  exception 
of  the  branch  to  the  Wihnington  coal  fields. 

The  middle  belt  comprises  a  number  of 
connecting  lines  owned  by  several  comoanies, 
and  operated  by  the  Chicago  Terminal  Trans- 
fer Co.  and  tlie  Indiana  Rarbor  Belt  line.  It 
extends  from  Mayfair  through  Franklin  Park. 
I,a   Grange.   Blue   Island.   Dalton,   Gibson   and 


Indiana  Harbor  to  Pine  June,  Whitney  and 
South  Chicago. 

The  inner  belt  extends  south  from  Cragin 
Junction  to  the  vicinity  of  75th  St.;  thence 
east  to  Halsted  St.,  and  thence  north  and 
west  to  the  Union  Stock  Y'ards.  The  Clear- 
ing Yard  of  the  Chicago  Union  Transfer  Ry. 
is  so  located  as  to  form  a  connection  between 
the  Middle  and  Inner  Belts;  but  it  is  only 
one  of  many  such  connections.  The  Middle 
and  Inner  Belts  are  shown  by  heavy  lines  on 
the  accompanying  map. 

These  belt  lines  not  only  serve  as  transfer 
connections  for  through  traffic,  but  also  do 
an  extensive  interchange  business  in  traffic 
destined  from  one  railroad  to  local  yards  of 
other  railroads.  For  this  purpose  there  are 
numerous  transfer  lines  througliinit  the  cen- 
tral and  southern  portions  of  the  city.  Some 
of  these  transfer  tracks  arc  used  by  trunk 
lines  for  reaching  their  passenger  stations  and 
terminal  yards.  Probably  in  no  other  railroad 
center  in  the  world  is  there  such  a  complica- 
tion of  joint  ownerships  and  trackage  agree- 
ments as  exists  in  Chicago. 

FREIGHT    HOUSES    ANII  TE.\M    V.-XRDS. 

Of  greater  importance  than  the  transfer 
business  between  trunk  lines  is  the  handling 
of  freight  originating  or  terminating  in  Chi- 
cago. This  business  necessitates  the  opera- 
tion of  a  great  number  of  freight  houses  and 
team  tracks,  is  responsible  for  the  existence 
of  the  Illinois  Tunnel  Co.  with  its  50  miles 
of  tunnel  under  the  loop  district,  and  re- 
quires the  operation  of  an  extensive  lighter- 
age service  on  the  river.  A  reliable  list  of 
the  freight  stations  within  the  district  covered 
by  the  map  gives  a  total  of  2.?5.  When  it  is 
considered  that  each  one  of  these  freight  sta- 
tions is  served  by  from  G  to  .30  tracks,  it  is 
easy  to  see  what  a  problem  this  feature  alone 
would  furnish  in  the  way  of  electrification. 
.At  61  of  these  freight  stations  interchange 
freight  in  less-than-car-load  lots  is  handled. 

At  36  freight  station  connections  with  the 
Illinois  Tunnel  Co.  exist,  and  a  great  volume 
of  freight  is  transferred  to  and  from  the 
business  district  by  this  means. 

There  are  8  docks  at  or  near  freight  sta- 
tions for  transferring  freight  from  the  rail- 
roads to  and  from  the  lighters  that  serve  the 
warehouses  and  wholesale  houses  along  the 
river.  When,  in  addition  to  these  facilities 
.for  the  distribution  of  local  freight,  consid- 
eration is  given  to  the  constant  conjestion  on 
the  streets  caused  in  great  part  by  learns  en- 
gaged in  the  same  work,  the  great  amount  of 
railroad  activity  necessary  for  handling 
local  freight  into  and  out  of  the  city  will  be 
realized. 

Within  the  city  and  in  its  immediate  vicin- 
ity there  are,  as  indicated  above,  many  differ- 
ent phases  or  divisions  of  railroad  activity, 
no  one  of  which,  on  account  of  operating 
conditions,  could  be  electrified  without  neces- 
sitating the  electrification  of  all  the  others. 
-Any  one  of  these  divisions  would  furnish  alone 
a  problem  in  electrification  greater  than  any- 
thing that  has  yet  been  attempted. 


Some  Notes  on  Piles  and  Pile  Driving 
Practice  in  Railway  Construction.* 

Principles  of  Practice. — (ll  .\  thorough 
e.xploration  of  the  soil  by  borings,  nr  pre- 
liminary test  piles,  is  the  most  important  pre- 
requisite to  the  design  and  const  ruclir.n  of 
pile  foundations. 

(2)  The  cost  of  explor.ition  is  frequently 
less  than  that  otherwise  required  merely  to 
revise  the  plans  of  the  structures  involved, 
without  considering  the  unnecessary  cost  of 
the  structures  due  to  lack  of  information. 

(3")  Where  adequate  exploration  is 
on-.ittc'!.  it  mav  result  in  the  entire  loss  of  the 
structure,   or  in  greatlv   increased   cost. 

(4")  The  proper  diameter  and  length  of 
iiile.  ;ind  the  method  of  driving,  depend  upon 
the   results   of  the   previous   exploration. 

C5~)  Where  the  soil  consists  wholly  or 
cbieflv  of  sand,  the  conditions  are  most  fa- 
vor.nble   to   the  use  of  the  water  jet. 

ffi)     In   harder   soils   containing  gravel   the 
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use  of  the  jet  may  be  advantageous,  provided 
sufficient  volume  and  pressure  be  provided. 

(.7)  In  clay  it  may  be  economical  to  bore 
several  holes  in  the  soil  with  the  aid  of  the 
jet  before  driving  the  pile,  thus  securing  the 
accurate  location  of  the  pile,  and  its  lubrica- 
tion  while  being  driven. 

(9)  The  water  jet  should  not  be  attached 
to  the  pile  but   handled  separately. 

(P)  Two  jets  will  often  succeed  where  one 
fails,  in  special  cases  a  third  jet  extending  a 
part  of  the  depth  aids  materially  in  keeping 
loose  the  material  around  the  pile. 

(10)  Where  the  material  is  of  such  a 
porous  character  that  the  water  from  the 
jets  may  be  dissipated  and  fail  to  come  up  in 
the  immediate  vicinity  of  the  pile,  the  utility 
of  the  jet  is  uncertain,  except  for  a  part 
of  tlie  penetration. 

(11)  A  steam  or  drop  hannner  sliould  be 
used  in  connection  with  the  water  jet,  and 
used  to  test  the   final  rate  of  penetration. 

(12)  The  use  of  the  water  jet  is  one  of 
the  most  effective  means  of  avoiding  in- 
jury   to    piles    by    overdriving. 

( 13)  There  is  danger  from  overdriving 
when  the  hammer  begins  to  bounce,  provided 
the  head  of  the  pile  is  not  broomed.  Over- 
driving is  also  indicated  by  the  bending,  kick- 
ing or  staggering  of  the  pile. 

(14)  The  brooming  of  the  head  of  a  pile 
dissipates  a  part,  and  in  some  cases  all,  of 
the   energy   due  to   the   fall   of   the   hammer. 

(15)  The  weight  of  the  hammer  should 
be  proportioned  to  the  weight  of  the  pile,  as 
well  as  to  the  character  of  the  soil  to  be 
penetrated. 

(16)  The  steam  hammer  is  more  effective 
than  the  drop  hammer  in  securing  the  pene- 
tration of  a  pile  without  injury,  because  of 
the  shorter   interval  between  blows. 

(17)  Where  shock  to  surrounding  material 
is  apt  to  prove  detrimental  to  the  structure, 
the  steam  hammer  should  always  be  used  in- 
stead of  the  drop  hammer.  This  is  especially 
true  in  the  case  of  sheet  piling  which  is 
intended  to  prevent  the  passage  of  water.  In 
some  cases  also  the  jet  should  not  be  used. 

(18)  In  general,  the  resistance  of  piles. 
penetrating  soft  material,  which  depend  sole- 
ly upon  skin  friction,  is  materially  increased 
after  a  period  of  rest.  This  period  may  be 
as  short  as  fifteen  minutes,  and  rarely  exceeds 
twelve  hours. 

(  19)  In  tidal  waters  the  resistance  of  a 
pile  driven  at  low  tide  is  increased  at  high 
tide  on  account  of  the  extra  compression  of 
the   soil. 

(20)  Where  a  pile  penetrates  muck  or  soft 
yielding  material  and  bears  upon  a  hard  strat- 
um at  its  foot,  its  strength  should  be  deter- 
mined as  a  column  or  beam :  omitting  the  re- 
sistance, if  any,  due  to  skin  friction. 

(21)  Unless  the  record  of  previous  ex- 
perience at  the  same  site  is  available,  the 
approximate  bearing  power  may  be  obtained 
by  loading  test  piles.  The  results  of  loading 
test  piles  should  be  used  with  caution,  unless 
their  condition  is  fairly  comparable  with  that 
of   the  piles   in  the   proposed   foundation. 

(22)  In  case  the  piles  in  a  foundation  are 
expected  to  act  as  columns  the  results  of  load- 
ing test  piles  should  not  be  depended  upon  un- 
less they  are  sufficient  m  innnber  to  insure 
their  action  in  a  similar  manner,  and  they 
are  stayed  against  lateral  motion. 

(23)  Before  testing  the  penetration  of  a 
pile  in  soft  material  where  its  bearing  pow- 
er depends  principally,  or  wholly,  upon  skin 
friction,  the  pile  should  be  allowed  to  rest 
for  24  hours  after  driving. 

(24)  Where  the  resistance  of  piles  depends 
mainly  upon  skin  friction  it  is  possible  _  to 
diminish  the  combined  strength,  or  bearing 
capacity,  of  a  group  of  piles  by  driving  addi- 
tional piles  within  the  same  area. 

(25)  Where  there  is  a  hard  stratum  over- 
lying softer  material  through  which  the  piles 
are  to  pass  to  a  firm  bearing  below,  the 
upper  stratum  should  be  removed  by  dredging 
or  otherwise,  provided  it  would  iniure  the 
piles  to  drive  through  the  stratum.  _  The  mate- 
rial removed  may  be  replaced  if  it  is  needed 
to   provide   lateral   resistance. 

(26)  In   general,   timber   piles   may  be  ad- 
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vantageously  pointed  to  a  j-iii.  or  4-in.  square 
at  the  end. 

(27)  Piles  need  not  be  pointed  when  driv- 
en  into  comparatively  soft   material. 

(28)  Shoes  should  be  provided  for  piles 
when  the  driving  is  very  hard,  especially  in 
riprap  or  shale,  and  should  be  so  constructed 
as  to  form  an  integral  part  of  the  pile. 

(29)  The  use  of  a  cap  is  advantageous  in 
dibtributing  the  impact  of  the  hammer  more 
uniformly  over  the  head  of  the  pile,  as  well 
as  to  hold  it  in  position  during  driving. 

(30)  The  specification  relating  to  the  pene- 
tration of  a  pile  should  be  adapted  to  the 
soil   which   the  pile  is  to  penetrate. 

(31)  It  is  far  more  important  that  a  prop- 
er length  of  a  pile  should  be  put  in  place  with- 
out injury  than  that  its  penetration  should 
be  a  specified  distance  under  a  given  blow, 
or  series  of  blows. 

Overdriving. — In  an  endeavor  to  tabulate 
the  general  indications  of  overdriving,  in  or- 
der that  it  may  be  avoided  as  much  as  pos- 
sible, the  following  suggestions  are  given : 

(1)  In  the  majority  of  instances,  overdriv- 
ing is  indicated  by  the  behavior  of  the  pile. 

(2)  The  use  of  a  drop  hammer  instead  of 
a  steam  hammer  and  the  absence  of  a  water 
jet  often   lead   to  overdriving. 

(3)  Splices,  unless  made  with  great  care. 
are   a    possible    cause   of   overdriving. 

(4)  A  gradual  decrease  in  the  penetration 
per  blow,  followed  by  a  sudden  and  large  in- 
crease, is  often  caused  by  overdriving. 

i^))  Brooming,  shattering,  or  buckling,  of 
the  pile  may  all  be  indicative  of  overdriv- 
ing. 

(6)  The  bouncing  of  the  hammer  is  often 
an  indication  that  further  hammering  will  re- 
sult  in   overdriving. 

(7)  The  dull  sound  of  the  blow  during 
overdriving  is  said  to  be  of  sufficient  differ- 
ence to  be  readily  distinguishable. 

The  Water  let. — The  first  authentic  use  of 
the  wafer  jet  was  in  18.52.  during  the  construc- 
tion of  a  wharf  at  Decrous  Point,  Tex.  The 
jet  was  in  general  use  during  the  Civil  War 
and  tradition  gives  the  early  forties  as  the 
date  of  its  discovery.  It  is  said  that  a  gov- 
ernment engineer  standing  in  the  soft  mud 
around  a  pile-driving  operation  could  not  ex- 
tricate his  feet,  and  that  on  turning  a  hose 
on  them  he  sank  deeper  and  kept  sinking  as 
long  as  he  applied  the  water.  x\fter  he  was 
extricated,  he  tried  his  discovery  on  the  piles, 
reasoning  that  if  he  sank  into  the  mud  when 
a  jet  of  water  was  applied  at  his  feet,  the 
piles  should  sink  likewise  or  offer  less  resist- 
fance  to  driving. 

In  the  late  fifties  or  early  sixties  a  civil  en- 
gineer named  Stevens  applied  this  method  in 
driving  screw  piles.  In  order  to  facilitate  the 
work  of  screwing  the  piles  into  place  he  at-, 
tached  a  pipe  to  the  side  of  the  pile,  passing 
the  nozzle  through  a  hole  cut  in  the  disc,  thus 
bringing  the  water  to  the  point  of  the  pile,  the 
idea  being  merely  to  loosen  the  material  and 
facilitate  the  screwing  down  of  the  pile.  On 
the  application  of  the  wafer  it  was  found 
that  the  pile  sank  readily  into  place  by  the 
action  of  the  jet  alone  without  the  use  of 
the  screw  point. 

The  Missouri  River  Commission  performed 
a  valuable  service,  by  their  investigations  and 
use  of  the  wafer  jet,  showing  its  great  value 
in  pile-driving.  It  is  said  that  under  a  later 
engineer  the  Commission  found  that  similar 
results  could  be  secured  more  economically 
and  quickly  by  using  a  steam  hammer  instead 
of  a  water  jet  and  drop  hammer.  The  ob- 
vious inference  is  that  both  the  water  jet  and 
steam  hammer  used  either  together  or  separ- 
ately will   often   prove   economical. 

The  water  jet  is  essentially  a  stream  of 
water  forced  through  a  pipe  or  hose  alongside 
the  pile.  The  flow  of  water  loosens  the  ma- 
terial, and  either  washes  it  out,  leaving  a  de- 
pression info  which  the  pile  sinks,  or  by  lubri- 
cating the  surface  of  the  pile  reduces  the  side 
friction.  The  use  of  two  iets  is  generally  ad- 
vantageous in  securing  a  more  accurate  direc- 
tion  or  control   of   the   pile. 

Water  simply  poured  on  the  ground  around 
a  pile  while  driving,  not  applied  as  a  jet,  will 
in  some  soils  materially  facilitate  the  driving, 
in   one   instance  on   record  reducing  the  num- 


ber of  blows  to  the  hammer  nearb'  -50  per 
cent.  Piles  driven  this  way  showed  a  bearing 
power  equal  to  those  driven  on  the  same  work 
without  the  use  of  water. 

The  jet  may  be  used  alone  or  in  conjunction 
with  some  other  method  of  driving,  or,  when 
the  material  is  suitable,  a  hole  may  be  jetted, 
the  jet  removed  and  the  pile  dropped  into 
it  and  brought  to  bear  by  hammering. 

On  the  Missouri  River  the  water  jet  has 
been  used  extensively  in  sand-  It  was  found 
there  that  the  greatest  penetration  that  could 
be  obtained  with  the  jet  alone  was  between 
12  and  16  ft. ;  a  considerably  greater  pene- 
tration was  obtained  by  forcing  the  pile  down 
by  means  of  a  line  attached  to  the  head  of 
the  pile  and  passing  through  a  block  to  the 
drum  of  the  pile-driver.  Penetrations  of  38 
ft.  were  obtained  when  a  steam  hammer  was 
used  with  the  jet. 

When  the  jet  has  been  used  in  rather  dry. 
light  soils  it  has  been  shown  by  tests  that 
the  action   of   the   wafer   tends   to   puddle  the 


material  around  llie  pile  and  that  as  soon  as 
the  water  has  been  absorbed  by  the  surround- 
ing earth  or  has  been  drained  away,  the  jetted 
piles  show  a  greater  skin  friction  than  piles 
driven  in  the  same  material  without  the  use 
of   the   jet. 

In  driving  wooden  piles,  in  medium  sand, 
for  bridge  foundations  on  the  Platte  River, 
two  2-in.  jets  were  used  in  conjunction  with 
a  6,.500-lb.   steam   hammer. 

The  jets  consisted  of  40  ft.  of  2-in.  gas  pipe, 
•50  ft.  of  2-in.  rubber-lined  hose  (pressure  300 
lbs.  per  sq.  in.),  and  a  line  of  4-in.  wrought- 
iron  pipe  leading  to  two  duplex  12x7xl2-in. 
steam  pumps  with  6-in.  suction  and  6-in.  dis- 
charge, operated  by  two  40  hp.  upright  boil- 
ers. 

The  distance  from  the  pumping  plant  \aried 
from    -50   to    1.000    ft.    and    for     the     greater 
lengths  a  6-in.  pipe  was  used  between  the  4-in.  ' 
pipe  and  the  pumps. 

It  was  found  that  the  first  1-5  to  20  ft.  of 
penetration  was  obtained  within  5  minutes  af- 
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Pile  Record  of  Bridge 

LOCATION 

Weight  and  Kind  of  Hammer Date 10.  . 

Bents  Numbered  from   Nortli  or  East   End.  Piles  numbered  from  Left  to  Right. 
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tcr  starting  the  hammer  and  the  jets,  but  that 
from  25  to  40  minutes  were  required  to  drive 
the  remaining  20  to  30  ft. 

The  jets  were  at  first  fastened  to  the  pile 
and  bent  slightly  at  the  tip.  but  this  method 
was  discontinued  on  account  of  the  times  re- 
quired to  connect  tlie  jets  and  because  on  the 
completion  of  the  driving  the  jet  pipes  were 
frequently  broken,  a  portion  remaining  in 
the  ground. 

The  best  results  were  obtained  by  churning 
the  jets  up  and  down,  keeping  the  points  of 
both  jets  at  the  bottom  of  the  pile.  This  was 
done  by  means  of  a  line  attached  to  the  top 
of  the  jet  pipe  and  leading  over  the  top  of 
the  driver  to  a  point  on  the  ground,  or  trestle, 
where  it  was  operated  by  handpowcr. 

An  improvement  upon  the  foregoing  equip- 
ment would  be  to  operate  the  jet  hoist  from  a 
niggerhead  of  the  engine.  This  method  has 
been  used  successfully  in  a  number  of  in- 
stances. 

There  is  a  difference  of  opinion  upon  the 
part  of  engineers  as  to  the  relative  merits  of 
keeping  one  or  all  of  the  jets  near  the  foot 
of  thepile,  or  of  having  at  least  one  jet  be- 
tween the  surface  of  the  ground  and  the  foot. 
In  either  method  the  jets  should  be  kept 
moving  in  order  to  facilitate  the  flow  of  the 
water  around  the  pile  and  to  prevent  the  so- 
called  "freezing"  or  sticking  fast. 

In  some  cases  two  jets  have  been  used 
placed  on  opposite  sides  of  the  pile,  in  order  to 
obtain  sufficient  volume  of  water  and  to  keep 
the  pile  in  alinement.  In  other  cases  a  sin- 
gle jet,  slightly  in  advance  of  the  pile,  has 
given  satisfactory  results. 

In  sand,  where  the  jet  acts  for  some  dis- 
tance, a  number  of  piles  may  be  sunk  to- 
gether. It  is  claimed  that  in  sand  the  volume 
of  .water  is  the  principal  consideration,  but 
that  in  gravel,  etc.,  a  considerable  pressure  is 
also  required  and  that  holes  can  be  jetted  near 
the  foot  of  the  pile  into  which  a  boulder  will 
roll  out  of  the  way  of  the  pile.  On  the  other 
hand,  it  is  also  stated  that  in  coarse  gravel 
the  jet  washes  out  the  sand  and  allows  the 
boulders  to  roll  to  the  foot  of  the  pile  and 
impede   its   progress. 

In  the  replies  to  the  committee  it  was  found 
that  of  ten  users  of  the  jet,  six  employed  it 
as  an  aid  to  the  hammer  and  obtained  the 
final  penetration  by  the  hammer  alone.  In 
general,  a  2-in.  pipe  was  operated  by  hand- 
power  alongside  the  pile,  though  in  some  in- 
stances two  pipes  were  used.  The  pressures 
recommended  were  as  high  as  200  lbs.  per  sq. 
in. :  and  the  material  penetrated,  usually  sand. 
fine  gravel  or  soft  clay. 

There  appears  to  have  been  very  little  de- 
velopment in  the  water  jet  since  its  first  intro- 
duction, and  but  two  U.  S.  patents;  the  im- 
provements which  have  been  made  are  in  the 
method  of  handling.  One  of  the  patented  de- 
vices uses  the  water  pressure  to  handle  the 
jet  pipe,  which  acts  as  a  movement  of  the 
plunger  or  jet  pipe  is  controlled  by  valves  at 
the  lower  end  plunger  inside  of  a  pipe  sus- 
pended from  a  derrick  or  pile-driver :  the 
vertical  of  the  suspended  pipe. 

It  does  not  seem  desirable  to  use  a  jet 
pipe  smaller  than  about  2  ins.  in  diameter, 
on  account  of  the  loss  of  head,  due  to  friction, 
in  the  smaller^ sizes,  but  this  should  be  reduced 
at  the  nozzle  in  order  to  increase  the  velocity, 
as  it  is  the  velocity  which  loosens  the  mate- 
rial; the  quantity,  however,  is  necessary  to 
bring  the  material  to  the  surface. 

Satisfactory  results  have  been  obtained  with 
pressures  ranging  from  that  furnished  bv  a 
single  hand  pump  up  to  a  pressure  of  200  lbs. 
per  sq.  in.  _  at  the  pump.  The  quantity  of 
water  supplied  at  the  nozzle  runs  as  high  as 
•500  gals,  per  minute,  250  gals,  per  minute  giv- 
ing satisfactory  results  in  compact  sand. 

Desirable  Features  of  a  Track  Pile-Driver. 
— (1)  Steam  hammer.  To  secure  greater 
rapidity  in  driving  and  with  less  injury  to 
the  pile  than  that  secured  by  the  drop  hammer. 

(2)  Water  jet   apparatus. 

(3)  Turntable  allowing  practically  a  com- 
plete rotation.  In  most  cases  the  work  can 
be  done  from  either  side,  and  in  manv  of 
the  remaining  cases  it  is  possible  to  foresee 
the  nature  of  the  work  and  to  head  the  driv- 
er iu  the  proper  direction  at  the  nearest  Y  or 


turntable.  Sometimes,  however,  turning  facil- 
ities may  be  far  distant,  or  a  pile-driver  may 
be  caught  between  two  washouts  when  it  be- 
comes essential  to  be  able  to  turn  the  ma- 
chine to  perform  the  work  at  both  places. 

(4)  Swinging  leads.  The  leads  require  an 
efficient  rigging  to  permit  driving  piles  with 
a  batter  in  cither  direction.  When  driving 
across  tlie  track  on  such  work  as  driving 
bents  for  an  adjacent  track,  it  is  convenient 
lo  be  able  to  drive  with  the  leads  not  fully 
raised,  so  as  to  secure  the  proper  batter. 

(5)  .Self-propelling  mechanism.  The 
greater  the  tractive  force  and  speed  the  more 
independent  is  the  pile-driver  from  locomotive 
service.  They  sliould  preferably  be  sufficient 
to  dispense  with  a  locomotive  except  for  long 
hauls. 

(6)  Restricted  projection  on  the  side  op- 
posite the  leads  when  swung  across  the  track 
and   without   unnecessary  weight. 

(7)  Higli-speed  power  device  for  raising 
the  leads.  On  a  main  line  it  is  frequently  pos- 
sible to  drive  only  one  or  two  piles  before 
running  to  a  siding.  In  some  cases  the  char- 
acter of  tliis  apparatus  to  raise  the  lead  deter- 
mines whether  a  single  pile  can  be  driven  be- 
tween trains  or  delaying  a  train. 

(8)  Adequate  overhang.  To  enable  ma- 
chines to  drive  piles  as  far  ahead  of  the  lead- 
ing wheels  and  as  far  sidewise  as  possible. 
On  work  for  double-tracking  tlie  sidewise 
reach  should  be  sufficient  to  drive  a  bent  on 
the  new  track  from  a  position  on  the  old  track. 

(9)  Facilities  for  driving  below  the  track. 

(10)  Ability  to  shift  the  hammer  when 
the  leads  are  down. 

(11)  No  obstructions  in  the  view  of  the 
engineman   and   niggerhead   operator. 

(12)  Length  of  leads.  To  accommodate 
the  longest  piles  practicable. 

(13)  Strength  and  rapidity  of  supports  for 
leads  and  hammer.  They  should  be  ade- 
quate to  handle  the  hammer  and  the  heaviest 
wooden  pile  without  damage.  It  is  now  be- 
coming important  to  be  able  to  handle  con- 
crete piles. 

(14)  Stability.  The  driver,  while  standing 
on  its  own  wheels,  without  any  jacks  or  spe- 
cial supports,  should  be  able  to  pick  up  and 
drive  a  pile  in  any  position  within  its   reach. 

(15)  Flush  ends.  For  convenience  of 
transportation  in  freight  trains,  no  part  pro- 
jecting beyond  the  drawlieads.  Otherwise  an 
idler  is  required,  which  then  may  be  used  as 
a  tool  car. 

(16)  No  lengths  of  steam  hose  that  miglit 
be   replaced  by  pipe. 

Strength  of  Sheet  Pi!ing.—The  magnitude 
of  the  stresses  in  sheet  piling,  due  to  bending, 
depends  upon  the  kind  of  material  retained  by 
it.  Sheet  piling  is  generally  held  in  place  by 
a  wale  at  the  top,  one  at  or  near  the  bottom 
of  the  excavated  trench  or  area,  and  some- 
times by  one  or  more  at  intermediate  points. 

In  deriving  the  following  formulas  all 
weights  are  expressed  in  pounds  per  cubic 
foot,  all  distances  in  feet,  and  all  bending  mo- 
ments in  pound-feet.  A  vertical  strip  of  piling 
1  ft.  wide  is  considered  for  the  sake  of  con- 
venience. 

1.  Pressure  Due  to  Water.— Let  the  upper 
wale  be  assumed  at  the  water  surface  and  the 
lower  wale  at  the  bottom  of  the  excavation, 
or  at  a  distance  D  below  the  surface  of  the 
water,  both  wales  being  properly  braced.  By 
tlie  methods  of  mechanics  the  greatest  bend- 
ing moment  occurs  at  a  distance  0.577  D  be- 
low the  surface,  if  the  piling  be  treated  as  a 
simple  beam.  This  point  is  farther  from  the 
middle  of  the  unsupported  length  than  in  any 
other  case  where  one  or  more  additional  wales 
are  employed.  The  eccentricity  may,  however, 
be  regarded  as  offset  by  the  partial  continuity 
of  the  lower  end  which  penetrates  the  soil, 
and  thus  the  greatest  bending  moment  may 
conveniently  be  taken  at  the  middle  of  the 
unsupported  depth.  The  value  of  the  greatest 
bending  moment  is  3.91  D',  the  weight  of  a 
cubic  foot  of  water  being  taken  as  62.5  lbs. 
Tf  an  additional  wale  be  located  at  a  height  C 
above  the  bottom  one.  the  greatest  bending 
moment  between  them  is  3.01  (2  C"'D—C).  Tn 
case  both  the  top  and  intermediate  wales  be 
omitted  the  bendine  moment  at  the  bottom  is 
10  12  D\     If  the  fit, id  material  retained  by  the 


sheet  piling  is  heavier  than  water  the  pres- 
sures and  bending  moments  arc  proportion- 
ately increased. 

2.  Pres.surc  Due  to  Dry  Sand. — According 
to  Coulcomb's  theory  the  horizontal  pressure 
expressed  in  pounds  per  square  foot  for  ma- 
terial which  assumes  a  slope  of  1.5  to  1  is 
IV  Ji  tan-^  (45°— %.R),  in  which  W  is  the 
weight  per  cubic  foot  of  the  material,  H  the 
depth  at  which  the  pressure  occurs,  and  R 
the  angle  of  repose  expressed  in  degrees.  This 
indicates  that  the  pressure  varies  directly  with 
I  he  depth  as  in  hydrostatic  pressure,  but  that 
the  unit  weight  of  the  material  is  IV  tan"  (45° 
—V2_R)  instead  of  W.  In  the  material  under 
consideration  it  observed  that  the  trench  may 
be  excavated  a  foot  or  more  below  the  bot- 
tom of_  sheeting  without  causing  any  flow,  and 
hence  it  may  be  assumed  that  the  pressure  is 
zero  at  the  bottom  as  well  as  at  the  top. 

It  has  also  been  observed  that  the  center  of 
pressure  against  sheet  piling  is  not  at  one- 
lliird  of  the  depth  from  the  bottom,  but  more 
nearly  two-thirds  of  the  depth.  It  seems, 
therefore,  that  the  angle  of  repose  for  any 
given  material  is ,  not  constant  but  varies  in 
some  manner,  although  not  directly  as  the 
depth.  In  conformity  with  these  facts  R 
may  be  taken  equal  to  90°  (H/D)''.  The 
exponent  0.6  is  based  on  the  result  of  obser- 
vations. 

For  material  having  an  angle  of  repose  of 
33°  40'.  which  corresponds  to  a  slope  of  1.5  to 
I.  Coulcomb's  formula  gives  a  horizontal  press- 
ure equal  to  0.12  IF  D\  and  the  overturning 
moment  about  the  base  of  0.04  JV  D',  which 
is  claimed  by  Sir  Benjamin  Baker  to  be 
double  the  true  value.  From  the  results  of 
Trautwine's  experiments  on  overturning  mo- 
ment, due  to  dry  sand,  it  is  computed  to  be 
ft.OlP  IV  D".  By  plotting  the  horizontal  press- 
ures derived  from  the  values  IV  H  tan°  [45° 
—45°  {MfDy-'l.  for  different  depths,  the  to- 
tal pressure  for  dry  sand  is  found  to  be  0.029 
fF  D°,  and  the  center  of  pressure  is  approxi- 
mately two-thirds  of  the  depth  of  the  excava- 
tion from  the  base,  making  the  overturning 
moment  0.019  W  D',  as  before. 

For  sheet  piling  resisting  the  pressure  of 
dry  sand  when  held  in  position  by  wales  at 
the  top  and  bottom  of  the  excavation,  the 
greatest  bending  moment  occurs  at  a  distance 
0.43  D  frorn  the  top  and  equals  0.0045  IV  D'. 
When  an  intermediate  wale  is  placed  at  a 
height  C  above  that  at  the  bottom,  the  bend- 
ing moment  becomes  0.0045   IV  C  D. 

3.  Pressure  Due  to  Wet  Slipping  Material. 
—-There  remains  to  be  considered  the  wet 
slipping  material  which  exerts  a  much  greater 
pressure  than  dry  sand  but  a  smaller  pressure 
than  water.  Such  material  produces  a  con- 
siderable pressure  at  the  bottom  of  the  exca- 
vation. To  meet  this  condition  it  may  be  as- 
sumed that  the  depth  at  which  the  horizontal 
pressure  becomes  zero  is  2  D  instead  of  D. 
When  this  change  is  made  in  the  previous 
value  for  horizontal  pressure  the  results  agree 
closely  with  those  of  observation.  The  total 
pressure  above  the  bottom  of  the  excavation 
is  0.08  W  D^,  and  the  center  of  pressure  is  at 
%  D.  The  overturning  moment  about  the 
base  is  then  0.04  W  D". 

The  greatest  bending  moment  on  sheet  pil- 
ing supported  at  the  top  and  bottom  only  and 
retaining  wet  slipping  material  is  0.013  IV  D' 
and  occurs  at  half  depth.  When  an  inter- 
mediate support  is  placed  at  a  distance  C 
above  the  bottom  the  bending  movement  is 
0.013  W  C  D. 

Meehaiiieal  Protection  of  Piles  Aqainst  Ma- 
rine U'ood  Borers.— On  the  Louisville  &-  Nash- 
ville R.  R.  the  methods  most  extensively  used 
are ; 

(1)  Encasing  the  piles  in  a  rich  mixture 
of  Portland  cement  and  sand,  or  Portland 
cement,  sand  and  fine  gravel  filled  between 
the  piles,  and  removable  flasks  of  wood,  or 
wood  and  iron. 

_  (2)  Filling  sand  between  the  piles  and  vit- 
rified clay  pipe  slipped  over  the  tops  of  the 
piles  (after  heads  of  piles  have  been  freed) 
and  left  in  that  position,  pitcli  being  inixed 
with  the  sand  at  the  top. 

The  cost  of  the  first  method  is  reported  to 
have  been  in  the  neighborhood  of  $1.50.  and 
of  the   second  about  $1.10  per  lin.   ft.  of  pile 
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protected.  Better  results  were  obtained  from 
the  use  of  Portland  cement  concrete  than  from 
a  mixture  of  cement  and  sand. 

The  mortar  or  concrete  filled  between  the 
flask  and  the  pile  mixed  with  the  mud  at  the 
"bottom  to  such  an  extent  that  the  lower  part 
of  the  protection  often  broke  off.  It  was 
found  impossible  to  overcome  this  entirely. 
A  more  serious  fault  was  the  cracking  and 
breaking  off  of  the  upper  part  of  the  encase- 
ment. The  second  method  was  adopted  to 
avoid  these  weaknesses.  It  is  reported  that 
this  method  gives  fairly  good  results,  and  has 
been  in  general  use  on  the  Louisville  &  Nash- 
ville R.  R.  since  1803.  When  a  section  below 
the  top  fails  it  is  removed  and  the  upper  sec- 
tions are  lowered,  after  which  a  new  section 
is  formed  at  the  top  by  fastening  cast  iron 
casings  (which  come  in  two  halves)  around 
the  pile  and  filling  as  before. 

On  the  Louisville  &  Nashville  R.  R.  the 
protection     was     applied     to     creosoted    piles. 


Manganese-Steel    Frogs     and     Switch 
Points. 

In  our  issue  of  Feb.  8,  1911,  we  presented  a 
detailed  description  of  standard  practice  in 
the  design  and  manufacture  of  manganese 
steel  crossings  for  steam  railroads.  While 
that  paper  described  the  practice  of  one  man- 
ufacturer, the  forms  of  construction  described 
may  be  taken  as  typical  of  up-to-date  prac- 
tice, as  there  is  a  striking  similarity  in  design 
and  manufacture  among  the  different  makers. 
This  is  surprising  in  view  of  the  short  time 
that  has  elapsed  since  manganese  began  to 
be  used  for  frogs  and  crossings. 

According  to  the  best  information  obtain- 
able the  first  manganese  steel  frog  for  steam 
railroad  use  in  America  was  made  in  the 
shops  of  Wm.  Wharton,  Jr.,  &  Co.,  about 
twelve  years  ago.  Four  years  ago  the  Mor- 
den  Frog  &  Crossing  Co.,  of  Chicago,  became 
the  pioneers  in  the  west,  and  made  frogs  from 
manganese    steel    furnished   bv   the    American 


sideration  does  not  apply,  however,  to  standard 
frogs  and  switch  points,  since  such  material 
may  be  transferred  and  used  at  other  points 
on  the  road. 

The  earlier  forms  of  manganese  frogs  and 
crossings  were  mainly  of  a  type  in  which 
manganese  inserts  were  used  at  the  intersec- 
tion of  flange  ways,  the  manganese  being  ex- 
tended a  distance  of  from  G  ins.  to  1  ft.  in 
each  direction  from  the  intersection  in  order 
to  take  the  blow  of  the  wheels  in  jumping 
the  fiangeway.  In  this  construction,  as  in 
other  manganese  construction,  the  manganese 
rests  on  the  base  plate,  the  abutting  rails  be- 
ing planed  to  fit  the  casting.  Arms  of  the 
casting  extend  as  fillers  in  each  flangeway  a 
sufficient  distance  to  make  possible  a  good 
connection  with  the  T-rails:  Manganese  is 
thus  provided  only  at  points  of  greatest  wear 
This  type  of  construction,  in  which  a  mini- 
mum of  manganese  steel  is  used,  is  still  wide- 
ly employed  on  account  of  the  high  cost  of 
this  metal. 
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Fig.  1 — Manganese-Steel  Rigid  Frog  of  the  Solid  Type. 
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which  Mr.  Courtcnay,  Chief  ICngineer,  states 
liad  been  standing  in  sea  water  for  a  sufficient 
length  of  time  to  be  no  longer  immune  from 
the  teredo. 

In  1902,  the  Port  Arthur  Canal  &  Dock  Co., 
a  sttbsidiary  of  the  Kansas  City  Southern  Ry. 
Co.,  protected  a  large  number  of  untreated 
pine  piles  at  Port  Arthur,  Tex.,  by  placing  a 
24-in.  sewer  pipe  around  the  piles  and  filling 
a  mixture  composed  of  1  part  Portland  cem- 
ent and  1  part  sand  between  the  piles  and  the 
sewer  pipe.  Part  of  the  decks  of  the  wharves 
were  renewed  at  the  same  time.  In  case  the 
pile  to  be  treated  came  under  a  portion  of  the 
deck  that  was  renewed,  the  sewer  pipe  was 
dropped  over  the  head  of  the  pile.  In  case 
the  cap  was  not  displaced,  the  sewer  pipe  was 
cut  into  halves  longitudinally,  and  after  be- 
ing placed  around  the  pile  was  fastened  to- 
gether by  means  of  wire.  The  protection  ex- 
tended from  a  foot  or  two  below  mud  line 
to  a  little  above  high  tide. 

On  account  of  the  burning  of  division  offi- 
ces the  cost  of  this  work  is  not  available. 
Complete  protection  was  afforded  the  piles 
against  the  teredo,  but  these  piles  have  de- 
cayed above  the  water  line  to  such  an  extent 
that  it  will  soon  be  necessary  to  replace  them 
in  whole  or  in  part. 


Brake  Shne  &  Foundry  Co,  Since  that  time 
a  large  percentage  of  the  frog  and  crossing 
manufacturers  of  the  country  have  entered 
the  field,  and  the  resulting  development  has 
been  rapid.  Improvements  are  being  made 
constantly ;  but  the  fact  that  practice  among 
the  different  manufacturers  is  so  nearly  uni- 
form is  an  indication  of  the  high  state  of 
perfection  to  which  the  manufacture  of  this 
class  of  track  material  has  been  brought.  The 
mechanical  features  of  manganese  construc- 
tion have  been  developed  to  a  satisfactory 
stage.  Economically  this  construction  is 
adapted  only  to  cases  where  the  service  is 
heavy.  As  bearing  on  the  question  of  econ- 
omy we  quote  the  following  paragraph  from 
the  paper  on  manganese  crossings: 

The  question  a.s  to  whether  a  fros  or  cross- 
ing shall  he  of  manganese  or  of  ordinary  con- 
struction is  an  economic  one.  and  is  analogous 
to  that  of  installing  any  long-lived  or  perma- 
nent construetion  in  preference  to  a  compara- 
tively temporary  construction.  It  is  necessary 
to  consider  the  first  cost,  interest  on  Investment, 
and  ultimate  renewal  of  the  manganese  con- 
struction, and  td  make  comparison  with  the 
total  cost  of  the  ordinary  construction,  with 
its    several    renewals,    during    the    same    period. 

In  case  of  a  crossing  or  special  frog  it  is 
also  necessary  to  consider  the  possibility  of 
changes  in  track  arrangement  by  which  the 
crossing  or  special  frog  in  question  miglit  be 
abandoned    and    rcndere<l    useless.     This    con- 


Thc  present  tendency  is  toward  frogs  and 
crossings  either  of  the  solid  or  of  the  built-up 
type,  both  of  which  are  described  below. 
These  have  been  found  to  be  more  satisfactory 
than  the  "insert"  type  from  a  mechanical  point 
of  view  and  are  thought  to  be  better  economic- 
ally wdiere  the  service  is  heavy. 

Owing  to  the  fact  that  it  is  impossible  to 
work  manganese  steel  as  ordinary  steel  is 
worked,  it  is  necessary  to  use  castings  for  all 
the  manganese  parts  in  frogs,  crossings  and 
switch  points.  It  is  practically  impossible  to 
drill  this  steel,  and  soft  steel  bushings  and 
inserts  are  cast  into  the  casting  wherever  it 
is  necessary  to  drill  or  tap  in  finishing.  These 
are  afterwards  drilled  out  with  ordinary  drills. 
The  following  designs,  though  representing  the 
practice  of  a  specific  mainifacturing  company, 
may  lie  taken  as  typical  of  good  practice  gen- 
erally. 

MANG.\NKSE  RIGID   FROGS. 

Ri.iiid  frogs  are  of  two  types:  the  solid  frog 
and  the  built-up  frog.  t\  typical  solid  frog  is 
shown  by  Fig.  1.  On  account  of  the  high  cost 
of  manganese  steel  these  frogs  are  made  as 
short  as  is  consistent  with  good  practice,  the 
tread  r;iils  of  the  one  shown  being  8  ft.  in 
length.  This  frog  is  cast  in  one  piece.  In 
all  manganese  castings  irregularities  are  re- 
moved by  grinding  with  emory  or  carborun- 
dum wheels,  as  no  steel  tools  have  yet  been 
made  by  which  manganese  steel  can  be 
wiirkcd. 
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Fig.  2 — Manganese-Steel   Rigid  Frog  of  the  Built-Up  Type. 


Such  a  frog  as  this  requiios  no  repairs,  as 
it  will  last  indefinitely  if  the  roadbed  is  kept 
well  surfaced.  The  most  serious,  if  not  the 
only,  defect  in  a  frog  of  this  type  is  the  square 
joint  between  the  frog  and  the  track  rail.  In 
a  joint  of  this  kind  wear  of  the  head  of  the 


objection.  A  rigid  joint  is  secured  by  means 
of  a  standard  angle  bar  and  the  extension  of 
the  manganese  at  the  ends  of  the  frog.  As 
shown  by  Section  AB,  the  manganese  in  these 
extensions  is  so  shaped  as  to  form  a  fishing 
fit   with   the  track   rail,     .'\dequate   support   is 


from  the  wheel  as  it  passes  from  the  rigid 
surface  of  the  manganese  to  the  relatively 
soft  surface  of  the  T-rail.  This  and  other 
features  of  a  typical  built-up  frog  are  shown 
b>-  Fig.  2. 

As  in  the  solid  frog  the  manganese  is  made 


Fig.  3 — Typical  Spring  Rail  Frog  of  Manganese  Steel. 


track  rail  is  likely  to  occur.  This,  however, 
is  unavoidable  with  a  solid  manganese  frog, 
as  it  would  be  exceedingly  inconvenient  to  saw 
the  end  of  the  track  rail  on  an  angle  each 
time  a  renewal  is  necessary.  The  evident  ad- 
vantages of  a  solid  frog  ni<ire  than  offset  this 


provided  as  sliown  )>y  the  sections  and  by 
the  dotted  outlines  in  the  drawing  of  the  frog, 
.-^n  essential  feature  of  good  practice  in  all 
built-up  manganese  work  is  a  rounded  or  bev- 
eled joint  between  the  casting  and  the  T-rail. 
Such   a  gradual  transition   minimizes  the  blow 


as  a  single  casting.  Manganese  is  provided  only 
for  areas  of  heavy  wear.  The  general  form 
of  construction  is  shown  by  Section  AB.  In 
good  construction  great  care  is  taken  in  plan- 
ing the  T-rail  to  fit  the  casting,  as  any  slight 
movement    in    the   parts   causes   rapid   wear   in 
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Fig.  4 — Composite  Manganese-Steel  Switch  Points. 
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the  T-rail.  The  casting  is  extended  to  form  a 
heel  riser  as  shown  at  D.  An  excellent  feat- 
ure of  this  design  is  the  manner  in  which  the 
parts  are  interlocked  at  C  by  extending  the 
u-eb  and  base  of  the  T-rail  into  an  opening 
provided  in  the  casting.  At  £  an  ordinary 
wrought  or  rolled  filler  is  used. 

MANGANESE    SPRING    R-\IL    FROG. 

The  frog  shown  by  Fig.  3  is  an  example  of 
the  best  practice  in  the  design  of  manganese 
spring  rail  frogs.  This  frog  is  built  along 
exactly  the  same  lines  as  an  ordinary  spring 
rail  frog  of  the  best  construction,  manganese 
being  used  for  areas  of  greatest  wear,  as  in- 
dicated by  shaded  outlines  in  the  figure.  In 
spring  rail  frogs  it  is,  of  course,  necessary 
to  use  two  castings,  one  for  the  spring  rail 
and  one  for  the  point. 

The  planing  of  the  T-rail  portion  of  the 
spring  rail  is  similar  to  that  of  the  side  rail 
of  the  built-up  rigid  frog  shown  by  Fig.  2. 
Standard  rail  stops,  hold-down  devices,  springs 
and  anchors  are  used,  as  shown  respectively 
at  A,  B,  C  and  D  of  Fig.  3.  In  the  casting 
used  in  the  spring  rail  a  riser  is  provided  at 
R.     The   filler   shown    at   F   is   a    part   of  the 


mam  casting,  and  forms  a  fishing  fit  with  the 
side  rail.  The  form  of  junction  between  cast- 
ing and  T-rails  at  the  heel  end  of  the  frog  is 
the  same  as  that  in  the  built-up  rigid  frog. 
It  will  be  observed  that  in  this  frog  manganese 
is  used  only  for  protection  against  wear  m  the 
main  track  portion  of  the  frog.  This  in  the 
majority  of  cases  is  sufficient.  Where  it  is 
necessary  to  protect  the  turnout  portion  of 
the  frog,  manganese  is  inserted  in  the  side 
rail  in  the  manner  shown  by  Fig  2. 

-MANGANESE    SWITCH    POINTS. 

A  great  deal  of  experiment  has  been  ex- 
pended in  the  development  of  a  satisfactory 
manganese  switch  point.  The  casting  of  an 
entire  switch  point  is  a  simple  matter  and 
offers  no  more  difficulties  than  the  making  of 
other  manganese  castings.  As  nearly  all  the 
wear  on  a  switch  point  occurs  on  a  short 
portion  at  the  point  end,  however,  this  would 
result  in  the  use  of  an  excessive  amount  of 
manganese.  This  consideration  has  led  to  sev- 
eral forms  of  composite  switch  point,  one  of 
the  best  of  which  is  shown  by  Fig.  4. 

The  necessity  for  a  thoroughly  strong  and 
rigid    ioint    between    the    manganese   and   the 


T-rail  mtruduces  a  serious  difficulty  in  the 
making  of  a  composite  point.  In  the  switch 
point  shown  this  requirement  is  met  in  an 
ingenious  and  economical  manner.  The  usual 
reinforcing  plate,  %  in.  in  thickness,  is  placed 
on  the  side  next  to  the  main  rail.  This  plate 
forms  a  fishing  fit  with  both  the  casting  and 
the  T-rail.  To  this  plate,  and  extending  about 
18  ins.  each  way  from  the  joint,  is  welded  a 
%-in.  plate.  This  detail  is  indicated  at  A  of 
Fig.  4.  At  B.  on  the  opposite  side  of  the  rail, 
a  projection  of  the  casting  extends  along  the 
side  of  the  T-rail  and  forms  a  fishing  fit  with 
it.  To  make  the  joint  still  more  rigid  the 
web  and  a  portion  of  the  base  of  the  T-rail 
extends  beyond  the  joint,  as  shown  at  C, 
fitting  closely  into  an  opening  in  the  casting. 
It  will  be  noted  that  the  joint  is  made  on  an 
angle,  and  that  ordinary  standard  practice  is 
followed  in  the  matter  of  rod  connections  and 
other  details. 

The  frog  and  switch  point  described  above 
are  in  accordance  with  the  standards  of  the 
Morden  Frog  &  Crossing  Co.,  of  Chicago,  to 
whom  we  are  indebted  for  the  illustration  and 
information  given  in  this  paper. 
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Some  Notes  on  the  Design  and  Con- 
struction   of    Trestle    Bents    With 
Particular    Reference    to    Re- 
sistance to  Vibration. 

In  designing  trestles  for  coal  tipples  par- 
ticular attention  has  to  be  given  to  their  re- 
sistance to  vibration  since  they  must  carry 
shaking  screens,  conveyors,  etc.  In  a  recent 
article*  by  Mr.  A.  T.  Shurick  we  find  a  num- 
ber of  notes  on  tipple  trestle  design  and  con- 
struction which  will  he  found  useful  by  others 
than  designers  of  colliery  works.  We  abstract 
freely  as  follows : 

The  variety  of  designs  for  bents  is  almost 
innumerable  and  the  personal  equation  of  the 
designer  enters  largely  into  the  selection  of 
the  one  for  any  particular  purpose.  To  the 
inexperienced  on  this  class  of  construction 
the  amnunf  of  vibration  that  will  be  developed 


of  framing  and  erecting  this  type  makes  it 
adaptable  for  unskillful  labor,  such  as  is  often 
used  on  this  work. 

With  material  of  the  dimensions  shown,  this 
bent  is  applicable  for  ordinary  tipples  30  to 
40  ft.  in  height  when  the  bents  are  placed  15 
ft.  on  centers  and  the  capacity  of  the  cars  is 
25  tons;  when  the  tipple  has  iieayier  loads  or 
carries  machinery,  the  posts  should  be  in- 
creased to  r2,xl2  ins.  The  sill  shown  is  amply 
sufficient  when  good  foundations  are  used, 
but  when  the  reverse  obtains  a  sill  of  the 
same  sectional  area  as  the  posts  should  be 
used.  The  sill  should  project  at  least  6  ins. 
beyond  the  toe  of  the  post,  for  the  reception 
of  which  it  is  usually  clapped  %  in.  to  %  in., 
although  in  the  case  of  plumb  posts  this  is 
entirely  unnecessary.  In  some  cases  a  mortise 
and  tenon  joint  is  used  here  as  well  as  on  top 
of  the  cap,  but  this  adds  materially  to  the 
cost  of  labor  and   is   liable  to   failure,   due   to 


woods,  such  as  ash,  oak  or  hard  pine,  should 
be  2  or  2.5  times  the  depth  D,  while  for  soft 
woods  L  should  equal  D.  The  bolts  will  vary 
from  4%  ins.,  for  6x6-in.  timbers,  to  8%  ins. 
for  12x12  ins.,  and  should  be  given  a  driving 
fit.  The  keys  should  be  of  hard  wood,  the 
difference  of  %  to  1/16  in.  in  the  dimensions 
o  and  b  insures  a  neat  snug  fit  when  the  cuts 
are  true  and  accurate.  When  using  a  large 
car,  of  say  2.5  tons  capacity,  and  with  a  double 
track  tipple,  the  cap  should  be  20  ft.  long  to 
insure  plenty  of  room  for  dumping  and  han- 
dling cars.  The  cap  should  be  dapped  Vz  or 
%  in.  for  all  posts.  The  batter  posts  are  set 
from  9  to  16  ins.  from  the  ends  and  for  the 
construction  here  shown  each  post  should  be 
secured  with  a  %xlS  in.  round  iron  drift  bolt, 
well  pointed  and  driven  in  a  %-in.  hole.  With 
12xr3-in.  posts  and  caps  a  %x20-in.  drift  pin 
should  be  used. 

Figure  3  shows  another  method  of  framing. 


Excavate  nol  Ie5$  cban 
12" to  pnjvide  (or  free^iot 


Fig.   1 — Shovi/ing  a  Simple  and   Rigid  Type  of  Bent,  Widely  Used.        Fig.   3 — Method   of   Framing   a   Strong   Self-contained    Five  Post  Bent. 


on  a  high  capacity  tipple  is  a  continual  source 
of  surprise  and  experience  has  shown  that 
every  possible  precaution  should  be  taken  to 
provide  for  this  vibration.  One  of  the  sim- 
plest methods  of  securing  a  tipple  from  lateral 
vibration  is  the  use  of  batter  posts  having  a 
batter  from  1:4  to  1:12.  While  the  plumb 
post  is  still  used  and  recommended  by  some 
engineers,  it  is  not  generally  considered  in 
keeping  with  the  best  practice  and  for  this 
reason  is  not  considered  here.  Thirty  feet  is 
usually  taken  as  the  maximum  height  for 
single  bents,  and  when  it  becomes  necessary 
to  exceed  this  height,  special  designs  are  neces- 
sary. In  Fig.  1  is  shown  what  is  by  far  the 
most  popular,  and  probably  on  the  whole,  the 
simplest  and  most  rigid  bent  used.     The  ease 
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rotting.  The  best  method  of  securing  the 
posts  to  the  sills  is  by  means  of  dowels,  and 
for  the  construction  here  shown  two  %x6  in, 
round  iron  dowels  projecting  4  ins.  into  the 
post  and  2  ins.  into  the  sill  should  be  used  with 
12x12  in.  posts,  %x8  in.  dowels  should  be  used. 

When  using  dowels  trouble  is  sometimes 
experienced  in  erecting  the  bents,  due  to  ab- 
sence of  rigidity  in  the  joint  when  not  under 
compression,  and  for  this  reason  it  is  cus- 
tomary to  doubly  secure  the  joint  by  toe-nail- 
ing with  60d  nails.  The  plumb  posts  should 
be  set  true  and  accurately  and  the  batter  posts 
battered  from  1  :4  to  1  :12,  the  former  baiter 
being  very  common. 

When  it  becomes  necessary  to  splice  the 
posts,  as  often  happens.  Fig.  2  shows  one  of 
the  simplest  methods  of  splicing  members  un- 
der   compression.     The    length    L    for    hard 


This  is  a  very  strong,  rigid  five-post  bent, 
which  is  adopted  equally  well  for  a  two,  three 
or  four-post  bent.  The  framing  of  this  bent 
will  require  more  labor  than  for  the  one 
shown  by  Fig.  1,  although  not  necessarily  a 
better  class  of  labor,  and  when  the  material 
runs  close  to  dimensions  (as  to  width  and 
thickness),  the  result  is  usually  a  very  neat 
and  satisfactory  job. 

Owing  to  the  introduction  of  the  fifth  post 
and  the  strong  rigid  method  of  securing  the 
joints,  this  construction  may  be  safely  used 
under  the  same  conditions  noted  for  Fig.  1 
and  for  heights  up  to  60  or  65  ft.  The  method 
of  securing  the  joints  at  the  sill  makes  this 
construction  especially  adaptable  for  concrete 
piers,  one  of  which  should  be  located  under 
each  post.  The  sill  timbers  should  project  not 
less  than  8  ins.  beyond  the  posts  and  the  bot- 
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torn  of  the  tenoned  portion  of  the  post  should 
be  left  %  or  %  ins.  above  the  bottom  of  the 
sill  to  provide  against  pressure  being  brought 
on  the  tenon.  The  entire  load  on  the  posts 
should  come  on  the  sills,  the  tenon  being  de- 
signed merely  to  secure  the  post  against  any 
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dowels,  while  the  plumb  posts  may  be  toe- 
nailed with  60d  nails.  The  posts  are  notched 
tor  the  caps  only  enough  to  secure  a  neat, 
snug  fit,  and  the  plumb  posts  are  secured  to 
the  cap  with  two  %xl8-in.  through  bolts,  only 
one  being  used  for  the  batter  posts. 


struction,  where  the  grain  of  the  two  pieces 
is  laid  opposite,  this  seldom  happens.  In  the 
construction  here  shown  the  pieces  are  sep- 
arated 2  ins.  with  2-in.  packing  blocks  of  2x12- 
in.  planks,  used  at  the  ends  to  nrovide  for 
the  dowels  and  drift  pins,  and  2-in.  cast  iroij 
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Fig.  -1 — Modified  Form  of  Bent  Shown  in  Fig.  1,  and   Best 
Adapted  for  a    Trestle. 


Fig.  5 — A  Style  of  Bent  Built  of  Light  Material  and  Adapted 
for  Ordinary   Tipples. 


lateral  movement.  Care  should  be  taken  with 
these  tenon  cuts  to  insure  a  true,  even  bearing 
for  the  posts.  All  joints  are  secured  with  two 
%-in.  through  bolts,  and  other  details  as  to 
length  of  cap,  batter  of  posts,  etc.,  are  the 
same  as  mentioned  for  Fig.  1. 

Figure  4  shows  a  modified  form  of  Fig.  1 
and  one  adapted  essentially  for  a  trestle  bent, 
rather  than  for  use  in  a  tipple.  The  distinct- 
ive feature  of  this  form  is  the  use  of  a  light 
batter  post,  which  is  introduced  to  secure  addi- 
tional rigidity,  and  as  an  aid  to  the  method 
of  bracing  emploj'ed.  The  safety  of  a  de- 
sign of  this  form  is  largely  dependent  on  se- 
curing good  joints  at  both  ends  of  all  posts, 
hence  both  cap  and  sill  should  be  dapped  for 
the  posts  and  care  taken  to  see  that  the  fram- 
ing is  neat  and  accurate.  The  general  details 
as  to  drift-pins,  dowels,  etc.,  are  the  same  as 
for  Fig.  1,  with  which  it  will  compare  favor- 
ably as  to  simplicity  of  design  and  ease  of 
erection.  This  type  is  attaining  considerable 
popularity,  but  aside  from  a  small  economy  of 
material  in  the  method  of  bracing,  it  has  noth- 
ing in  particular  to  recommend  it,  and  should 
never  be  used  under  trying  conditions. 

Type  of  Bent  for  Ordinary  Tipples. — In  Fig. 
.5  is  shown  another  form  very  similar  to  Fig. 
4,  but  of  much  lighter  material  and  with  a  dif- 
ferent arrangement  for  the  cap.  This  bent  is 
adaptable  for  ordinary  tipples  30  or  3.5  ft.  high 
when  cars  of  1..5  or  2  tons  capacity  are  used, 
and  the  bents  spaced  16  ft.  on  centers.  The 
feature  of  this  design  is  the  arrangement  of 
the  cap,  which  is  simple  and  requires  little  or 
no  framing  when  the  material  runs  well  to 
prescribed  dimensions.  The  particular  ad- 
vantage of  this  cap  lies  in  securing  a  broader 
bearing  for  the  girders  which,  with  cap  ma- 
terial  of   small   dimensions,   is   a   decided   ad- 


Composite  framing  is  meeting  with  consid- 
erable favor  for  use  on  tipple  construction, 
and  Fig.  6  shows  an  example  of  this  style. 
The  principal  advantage  of  composite  fram- 
ing, as  is  well  known,  lies  in  the  ease  of  secur- 
ing a  strong,  rigid  splice,  the  susceptibility  of 
the  smaller  size  material  to  more  thorough  in- 
spection, and  less  probability  of  containing 
rotten  centers,  shakes,  etc.,  which  are  not  per- 
ceptible in  timber  of  larger  dimensions.  On 
the  other  hand  the  labor  and  iron  account  will 
run   higher   witli   this  method,   and   a   skillful 
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Make  a  on  Timber  A  'ie  to  W  longer  than  6. 

Fig.   2 — A    Simple    Method    of   Splicing 
Members   Under  Compression. 

class  of  labor  is  essential  to  insure  good  re- 
sults. While  this  method  of  framing  has  been 
adopted  by  some  of  the  larger  companies  as 
iheir  standard  method  of  construction,  it  is 
principally  adapted  to  conditions  where  the 
reliability  of  the  structure  is  of  ultimate  im- 
portance, or  the  ease  and  facility  of  making 
repairs  is  an  important  consideration. 

Built  Up  Posts. — With  respect  to  the  caps, 
bills,  batter  and  number  of  posts,  this  type  is 
essentially  a  reproduction  of  Fig.  1,  the  rad- 
ical difference  Ijeing  in  the  use  of  the  built- 
up  post.  The  posts  here  illustrated  are  made 
with  two  4xl0-in.  pieces,  giving  a  total  cross- 
section  equal  to  a  single  S.xlO,  or  80  per  cent 
of  a  10x10.  Since  to  secure  absolute  reliabil- 
ity of  construction,  it  would  be  necessary  when 


separators  at  intermediate  points,  not  to  ex- 
ceed 5  ft.  apart.  When  splicing  becomes  nec- 
essary this  is  easily  accomplished  by  introduc- 
ing a  packing  block  3  to  6  ft.  long  and  secur- 
ing with  four  to  eight  %  or  %-in.  bolts,  care 
being  taken  to  see  that  the  butt  joints  have  a 
true,  even  bearing.  With  batter  posts,  or 
others  carrying  excessive  loads,  the  two  mem- 
bers of  the  post  should  be  spliced  at  different 
points,  which  provides  one  solid  piece  of  each 
splice. 
_  The  engineer  is  sometimes  limited  as  to  the 
size  of  the  material  he  can  use,  it  being  ad- 
visable for  some  reason — such  as  the  excessive 
cost  of  large  dimension  stuff,  or  the  wish  to 
use  up  material  on  Iiand — to  use  composite 
construction  throughout.  Fig.  7  illustrates  arr 
exceedingly  strong  and  durable  example  of 
this  class  of  construction  and  one  in  whicli 
repairs  and  renewals  are  easily  made.  The 
posts  are  essentially  the  same  as  Shown  in 
Fig.  6,  but  of  somewhat  heavier  material  and 
turned  in  right  angles  in  order  to  secure 
a  better  joint  with  the  cap  and  sill.  These 
latter  are  both  made  of  the  same  mate- 
rial as  the  posts  and  joined  to  them  by  an  ex- 
tension of  the  packing  blocks,  all  being  se- 
cured and  drawn  up  light  with  H  in.  bolts, 
as  shown.  It  is  not  usual  to  dap  either  the 
sills  or  caps  for  the  post  timbers,  al- 
though this  may  be  done  for  the  bat- 
ter posts,  but  the  joints  should  be  made 
true  and  even  to  insure  against  any  compres- 
sive stress  being  thrown  on  the  packing  blocks, 
which  are  of  lighter  material  and  would  be 
easily  ruptured. 

This  construction  is  in  many  respects  simi- 
lar to  Fig.  6,  and  much  that  has  been  said  for 
it  will  apply  equally  well  here.  The  chief  point 
of  difference  lies  in  the  joint  of  the  post  with 


Fig.  6 — Show/ing  a  Type  of  Composite   Framing   Largely   Used 
in   Tipple    Construction. 


Fig.    7 — A    Type    of    Bent    in    which    Light    Material    Can 
Be    Used    in    a    Composite  Construction. 


vantage  and  especially  so  when  the  bents  are 
laid  on  a  curve. 

Since  the  projection  of  the  cap  does  not 
make  it  possible  to  secure  an  effective  joint  of 
this  witli  the  sway-bracing,  a  weakness  in  the 
design  appears  at  this  point,  which  is  offset  in 
a  measure  by  the  rigidity  of  the  cap  and  post 
joint.  The  sill  should  be  dapocd  for  the  posts, 
and  particularly  for  the  batter  posts,  and  the 
latter   secured   with   two    %x.5-in.    round    iron 


using  a  solid  10x10,  to  allow  an  excessive 
factor  of  safety  to  provide  for  any  imper- 
fections in  material,  the  final  working  value 
of  the  lO.xlO  will  not  greatly  exceed  that  of 
the  two  4x10  pieces. 

When  using  a  solid  post  there  is  always  the 
possibility  of  the  timber  warping  to  such  an 
extent  as  to  make  the  joints  of  the  sills  or 
caps  with  the  posts  dangerous  and  exceed- 
ingly   difficult    to    secure ;    in    composite    con- 


tlie  cap  and  sill,  the  one  here  shown  being 
generally  considered  the  best  and  most  rigid 
joint  attainable,  and  one  that  is  particularly 
adaptable  to  the  broken  floor  arrangement 
made  necessary  by  the  different  elevations  of 
the  loaded  and  empty  tracks. 

.S"tc'ii,v  bracing. — This  is  a  point  often  seri- 
ously neglected  and  one  requiring  good  judg- 
ment and  careful  attention  on  the  part  of  the 
engineer.     Tipples  are  sometimes  built  of  ex- 
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cessively  large  timbers,  and  yet  so  lacking  in 
proper  bracing  as  to  swing  and  vibrate  in  a 
most  alarming  manner  when  working  full 
capacity. 

While  it  is  impossible  to  lay  down  any  set 
rules  to  govern  the  amount  of  bracing  neces- 
sary, generally  speaking  all  tipple  bents  and  all 
trestle  bents  exceeding  10  ft.  in  height,  should 
be  braced  with  the  single  cross  bracing,  as 
shown  in  Figs.  1,  3,  5,  6  and  7;  for  bents  20 
to  40  ft.  in  height,  two  cross  braces,  separated 
by  horizontal  laraces,  should  be  used.  Fig. 
4  shows  a  style  of  bracing  adaptable  to  less 
trying  conditions  than  the  cross  bracing,  and 
where  it  is  desirable  to  effect  economy  of 
material ;  the  effectiveness  of  this  bracing  is 
largely  dependent  on  making  a  good  firm  joint 
of  the  posts  with  the  caps  and  sills.  The 
cross  braces,  when  of  sufficient  length,  should 
extend  to  the  extreme  ends  of  the  caps  and 
sills,  and  while  most  drawings  show  them 
neatly  trimmed  to  fit  around  the  caps  and  sills 
at  the  ends,  this  only  adds  to  the  cost,  may  de- 
crease the  strength,  and  is  entirely  unneces- 
sary when  the  corners  do  not  interfere. 

With  6x6-in.  and  sometimes  Sx8-in.  posts, 
"2x8  or  2xl0-in.  braces,  fastened  with  60d 
nails,  are  sufficient,  and  with  8x8  or  lOxlO-in. 
posts,  3xl0-in.  braces,  fastened  with  %x8-in. 
boat  spikes  or  Ji-in.  through  bolts,  should  be 
used ;  boat  spikes  are  cheaper,  but  more  detri- 
mental to  salvage,  and  less  satisfactory  when 
making  repairs.  With  12xl"2-in.  posts,  3x10  or 
4xl0-in.  braces  are  used,  fastened  with  %x8- 
in.  boat  spikes  or  %-in.  througli  bolts,  given  a 
driving  fit;  the  4x10  in.  is  used  only  for  trying 
conditions.  When  using  boat  spikes  they 
should  be  driven  with  the  edge  of  the  point 
approximately  perpendicular  to  the  direction 
of  the  grain  of  the  timber  in  the  post,  the  ef- 
ficiency being  nearly  25  per  cent  greater  than 
when  driven  with  the  edge  parallel. 

It  often  happens  the  diagonals  of  a  bent 
are  too  long  to  be  reached  with  a  single  length 
of  plank,  in  which  event  it  is  customary  to 
bring  the  braces  in  at  the  bottom.  If  the  bent 
is  to  be  subjected  to  heavy  or  eccentric  loading, 
it  is  advisable  to  divide  it  into  two  units,  and 
single  cross-brace  each   unit. 

Foundations. — The  kind  of  footing  to  be 
used  will  depend  largely  on  the  proposed  life 
of  the  structure,  and  to  a  certain  extent  on 
the  character  of  the  ground. 

When  the  probable  life  is  short,  aiid  the 
ground  comparatively  firm  and  solid,  it  is  cus- 
tomary to  use  a  simple  timber  sill  having  a 
cross-section  equal  that  of  the  posts  of  the 
bent.  The  ground  is  first  leveled  off  and  the 
sills  placed  in  position  and  leveled  up  with 
short  timber  blocks  or  preferablv  with  flat 
stones :  the  sills  should  never  be  permitted  to 
rest  directly  on  the  ground  for  in  this  position 
they  are  liable  to  rapid  decay.  The  topography 
of  the  ground  is  sometimes  such  as  to  make  a 
continuous  level  sill  impossible  without^  exces- 
sive excavating.  When  such  a^  contingency 
arises,  the  ground  is  leveled  up  in  steps,  and 
short  sub-sills  put  down  upon  which  rest  plumb 
posts  supporting  the  main  sill.  Should  it  be 
necessary  to  splice  the  sills,  the  simplest  form 
of  an  ordinary  lap  splice  should  be  used,  care 
being  taken  to  have  the  splice  as  far  as  con- 
venient from  any  post. 

When  greater  permanency  is  desired,  it  is 
necessary  to  resort  to  some  form  of  masonry 
or  concrete  for  the  footings.  The  commonest 
form  of  foundation  usually  met  with  consists 
nf  a  low  rubble  masonry  wall,  from  18  to  24 
ins.  wide,  and  extending  the  entire  length  of 
the  sill.  With  a  good  quarrying  stone  and 
skillful  labor,  an  18-in.  wall,  battered  1  :C  on 
both  sides,  will  sometimes  be  sufficient,  but 
ordinarily  a  20-in.  wall  with  the  same  batter 
is  used,  while  under  some  conditions  a  24-in. 
wall  is  advisable.  When  the  sill  is  verv  long, 
as  is  liable  to  be  the  case  in  a  high  tipple  con- 
structed with  batter  posts,  tlicre  is  a  consider- 
able waste  of  masonry  when  the  wall  is  made 
continuous,  and  with  no  appreciable  gain  in 
strength.  Thus  witli  a  four  post  bent  only  l*! 
ft.  high,  having  a  20-ft.  cap  and  a  hatter  of 
1  :4.  a  saving  of  nearly  one-third  of  the  ma- 
sonry will  be  effected  hy  having  one  pier  10 
ft.  long  under  the  center  posts  and  one  4  ft. 
long  under  each  of  the  outside  posts. 

These  walls  are  built  of   rou.gh   rubble  ma- 


sonry laid  in  eitlier  lime  or  cement  mortar; 
ordinarily  lime  will  suffice,  but  in  the  presence 
of  much  moisture,  or  for  bents  carrying  heavy 
machinery  or  otherwise  liable  to  any  consid- 
erable jar,  cement  should  be  used.  If  the 
ground  is  only  moderately  damp,  a  mortar 
composed  of  1  cement,  1  lime,  and  3  sand 
may  be  used  with  good  results,  but  for  impor- 
1,-uit  work  it  is  advisable  to  use  a  straight  ce- 
ment mortar  composed  of  1  cement  to  3  sand. 
The  wall  should  project  from  6  to  12  ins.  be- 
yond the  end  of  the  sill,  and  the  best  prac- 
tice dictates  the  use  of  a  1  :fi  batter  on  the 
sides;  for  low  walls  this  is  often  omitted,  and 
is  entirely  unnecessary  on  the  ends  as  the 
walls  seldom  fail  there.  In  the  colder  climates, 
tlie  ground  should  be  excavated  from  1  to  2  ft. 
to  prevent  the  masonry  from  being  heaved  by 
hard  freezing.  Care  should  be  taken  to  see 
that  the  stone  is  laid  on  its  natural  or  quarry 
bed.  the  joints  properly  broken,  and  that  a 
header  or  throush  stone  occurs  not  less  than 
every  4  ft.  in  length  and  3  ft.  in  height. 

Lateral  Displacement. — To  provide  against 
any  lateral  displacement  of  the  sill,  from  three 
to  five  anchor-bolts  varying  from  %  to  %  in. 
in  diameter,  are  sometimes  set  in  the  masonry 
thus  giving  a  means  for  securing  the  sill 
ri'jidly  in  place.  These  bolts  should  be  suffi- 
ciently long  to  pass  through  the  sill  and  reach 
nearly  to  the  bottom  of  the  foundation  except 
when,  for  any  reason  the  wall  is  excessively 
liigh.  a  projection  into  it  of  from  2  to  3  ft. 
being  then  sufficient.  To  secure  the  bolt  in 
the  wall  the  bottom  end  of  it  is  threaded  for 
a  sliort  distance  and  passed  through  a  hole 
drilled  in  the  web  of  a  piece  of  rail  and  the 
mit  attached  :  short  pieces  of  from  16  to  30  lb. 
rail  can  be  used  for  this,  but  a  single  long 
piece  to  wdiich  all  the  bolts  in  the  pier  may  be 
attached  is  preferable. 

During  the  past  few  years  concrete  has 
come  rapidly  into  favor  as  a  material  for  foot- 
in.gs.  especially  where  greater  permanency  is 
desired.  Owing  to  its  much  greater  strength 
and  reliability  it  is  mostly  used  in  the  form 
of  square  piers  instead  of  a  continuous  wall, 
thus  effecting  a  considerable  economy  of  mate- 
rial. 

The  size  of  these  piers  will  of  course  vary 
with  the  size  and  importance  of  the  structure 
they  support,  and  the  character  of  the  founda- 
tion soil.  For  the  ordinary  tipple,  they  are 
commonly  made  24  ins,  square  with  vertical 
sides  battered  1 :6  or  1  :4,  eliminating  the  dan- 
ger of  the  corners  being  broken.  Usually  a 
1  :3  :5  concrete  will  suffice,  but  in  the  presence 
of  any  abnormal  condition,  a  1:2:4  mixture 
should  be  used.  Where  a  large  number  of 
piers  are  being  built,  the  fortns,  which  are 
simply  square  boxes,  may  be  used  over  re- 
peatedly, and  since  the  cost  of  forms,  espe- 
cially on  small  jobs,  is  an  important  item,  a 
decided   economy   is   thus   effected. 


Methods  and  Cost  of  Making  a  Topo- 
graphical Survey  and  Its  Economic 
Value  in  Logging  Operations.* 

Civil  engineers  specialize  in  dydraulics,  irri- 
gation, municipal  and  other  branches  of  the 
profession,  and  why  not  the  civil  engineer  who 
lias  specialized  in  logging  and  timber  engi- 
neering? As  a  prominent  lumberman  puts  it, 
it  is  more  of  a  question  of  engineering  in  this 
rough  western  country  than  of  anything  else 
to  get  the  timber  to  the  mill.  No  question  but 
what  the  field  is  broad  enough  and  the  prob- 
lems involved  deep  enough  to  please  and 
fatigue  the  mind  and  ingenuity  of  the  most 
profound  student  if  given  the  proper  consider- 
.•ition. 

Logging  engineet  in.e  is  a  question  of  saving 
every  dollar  yon  can  in  railroad  expense  and 
equipment,  .\nynne  with  plenty  of  money  can 
go  throu.gh  a  mountain,  hut  it  takes  a  .genius 
to  go  around  the  same  mountain  and  build  a 
line  that  will  slinw  a  profit,  especially  when 
iIh'  road  has  tn  be  Inu'It  to  fit  the  ]iu'-se,  as  is 
the  case  in  .^o  manv  log'.;ing  roads. 

With  regard  to  the  differences  which  have 
and  do  exist  between  the  loggers  and  lumber- 
men  and  engineers,  and   the   fear  of  the  first 
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two  mentioned  for  the  latter,  I  will  say  that 
ni  nine  cases  out  of  ten  it  has  been  the  engi- 
neer's fault.  This  may  sound  very  strange, 
coming  from  an  engineer,  but  it  is  true,  never- 
theless; and  it  is  true  because  more  prominent 
engineers  have,  and  some  do  yet,  consider  the 
location  of  a  lo.gging  railroad  of  minor  im- 
portance and  a  matter  not  deserving  very 
grave  consideration  ;  and  most  of  the  younger 
engineers  are  inclined  to  follow  in  the  foot- 
steps of  their  seniors,  and,  as  a  result,  are 
termed  technical  fools  by  the  loggers,  and  even 
stronger  termed  expressions  than  that  at  times. 
The  engineer  who  hopes  to  make  a  success 
of  logging  engineering  should  at  all  times  take 
into  consideration  the  amount  of  traffic  in  the 
way  of  timber  that  is  to  come  over  his  line, 
and  necessarily  the  life  of  the  line  and  whether 
it  has  any  future  possibilities  as  a  connecting 
link  between  main  lines  or  as  a  part  of  a  main 
line. 

Very  few  engineers  have  the  faintest  idea 
of  what  a  logging  operation  is,  and  when  a 
piece  of  work  is  given  them  they  go  at  it  with 
a  feeling  that  any  old  line  will  do,  when,  as 
a  matter  of  fact,  $10,000  wasted  to  get  a  line 
with  maxinumi  curves  of  10°  to  12°  when 
maximum  curves  of  16°  to  24°  will  do  just  as 
well,  and  the  life  of  the  line  is  only  four  or 
five  years,  is  a  great  deal  more  expensive  and 
there  is  less  chance  for  recovery  than  where 
the  life  of  the  line  is  for  all  time.  This 
is  undoubtedly  self-evident  to  you.  Even 
though  a  line  has  mainline  possibilities,  it  is 
not  always  good  judgment  to  build  along  those 
lines  as  long  as  it  is  used  as  a  logging  road, 
but  make  a  proper  mainline  location  and  then 
go  back  and  put  in  sharp  curves  which  can  be 
eliminated  when  the  proper  time  comes,  or 
from  time  to  time  after  the  road  is  in  opera- 
tion, and  there  is  some  source  of  revenue. 

It  seems  to  be  a  very  grave  reflection  on  the 
engineers  of  the  western  country  that  when  a 
logging  concern  decides  to  have  a  line  located 
it  generally  sends  the  woods  superintendent  or 
foreman  to  look  up  the  probable  line  and  blaze 
it  out  so  that  the  engineer  will  get  in  the 
right  country.  An  engineer,  to  be  entirely  ca- 
pable of  properly  planning  a  logging  operation, 
should  not  only  be  an  engineer,  but  a  cruiser 
and  practical  logger. 

More  are  engaged  in  logging  a  tract  of  20,- 
000  acres  than  there  are  less,  and  some  are 
even  engaged  in  logging  tracts  as  high  as 
100,000  acres.  How  much  do  you  know  about 
your  entire  holdings  and  the  relation  one  part 
bears  to  another?  I  hope  you  know  all  about 
it  and  have  the  logging  of  your  entire  tract 
planned  out,  at  least  in  a  general  way,  but  I 
know  that  this  is  not  so.  Why  have  you  not 
had  it  done?  It  certainly  is  not  because  it 
would  cost  too  much,  because,  how  do  you 
know  that  if  you  were  working  along  a  set 
line  the  logging  cost  could  not  be  cut  down  50 
cts.  or  $1  a  thousand  on  the  entire  operation? 
Have  you  the  least  idea  what  you  logs  are 
goin.g  to  cost  you  each  year  for  the  next  four 
or  five  years,  or,  in  case  the  price  of  certain 
grades  of  the  finished  product  drops,  where 
you  can  go  and  get  logs  on  your  lands  that 
will  make  lumber  with  the  highest  percentage 
of  the  more  profitable  product?  I  think  you 
will  agree  with  me  that  these  are  questions 
that  you  should  all  be  able  to  answer  to  your- 
selves. What  kind  of  maps  of  your  holdings 
have  you?  What  does  a  blue  print  with  the 
creeks  marked  on  it  and  the  lands  owned 
colored  up  spell  to  a  man  when  he  takes 
charge  of  an  operation?  There  m.ay  be  moun- 
tains, hills  and  dales  between  these  creeks, 
but  the  map  does  not  tell  you  anythinir  about 
this,  and  a  man  can  not  carry  it  all  in  his  head. 
The  answer  to  nearly  all  these  questions  is 
"tiipographieal  surveys  and  maps." 

The  first  question  that  comes  to  mind  is, 
how  much  is  it  .going  to  cost?  By  the  use 
nf  a  borograph,  an  ordinary  self-recording' 
.inero'd  barometer,  a  hand  level,  a  tape  rod  and 
.1  Jacob  staff  compass,  a  very  accurate  topo- 
graphical map  of  a  country  can  be  made  in  the 
fir  districts  for  15  cts.  an  acre,  and  in  the 
pine  districts  for  about  half  that  price.  This 
is  not  guess  data,  for  I  have  done  this  kind 
of   work   for  even   less  money  than   that. 

A  borograph  is  a  self-recording  atmospheric 
pressure  instrument,  which  is  left  at  hcadquar- 
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tcrs  or  camp,  and  shows  whattver  change 
there  is  in  the  weather  or  atmospheric  pres- 
sure and  at  what  hour  of  the  day  it  took  place. 
This  eliminates  the  objection  raised  against 
aneroid  barometer  elevations,  as  ii  makes  no 
difference  how  much  the  aneroid  has  run  off 
during  the  day's  work,  it  is  very  easily  cor- 
rected upon  the  return  to  camp  at  night,  and 
the  contours  platted  in  the  proper  places. 

It  is  surprising  how  close  elevations  can  be 
obtained  in  this  manner.  In  one  instance 
where  the  ends  of  a  line  were  scparaud  four 
miles,  with  a  low  summit  intervening,  the 
elevation  at  the  initial  point  was  5,V25  ft.,  both 
actual  and  barometer.  The  corrected  aneroid 
elevation  at  the  summit  was  5.880,  and  the 
actual  elevation  5.S82.  at  the  terminal  end  the 
aneroid  elevation  was  5,675,  and  the  actual 
elevation  5,6S1,  or  only  a  difference  of  2  ft. 
iit  the  summit  and  6  ft.  at  the  end  of  the  line. 

You  can  satisfy  yourself  with  regard  to  the 
accuracy  of  this  method  of  making  topographi- 
cal surveys  by  setting  a  borograph  and  carry- 
ing an  aneroid  in  your  pocket  for  a  day  or 
two.  making  notes  from  time  to  time  as  to  any 
change  you  note  in  the  elevation  on  your 
aneroid,  and  the  time  of  the  day  these  notes 
are  made;  and  upon  making  comparison  with 
your  borograph  you  will  find  that  the  changes 
will  compare  very  closely  with  those  noted,  if 
both  instruments  are  in  adjustment. 

The  manner  in  which  these  surveys  are  made 
is  nearlv  identical  with  those  used  by  a  cruiser 
in  looking  timber.  If  the  country  is  at  all 
open  and  the  contours  at  all  regular,  a  man 
can  cover  over  IGO  acres  a  day  without  any 
trouble  in  the  lir  country,  or  320  acres  in  the 
pine  districts,  the  distance  being  nieasured  by 
pacing  and  the  line  run  with  an  open 
sight  Jacob  staff  compass.  After  covering 
in  this  manner  the  district  in  which  you  are 
interested,  and  platting  it  up.  then  you  have 
something  to  figure  from  as  to  where  you  can 
go  with  railroads,  and,  as  a  matter  sf  fact. 
plan  the  entire  operation.  This  is  where  latid 
level  work  becomes  of  value.  As  you  begin 
to  work  out  your  main  lines  and  spurs,  you 
would  probably  encounter  places  where  it  is 
just  a  question  whether  or  not  you  could  make 
a  given  point  or  not. 

Two  men  can  run  about  two  miles  of  peg 
line  a  day  with  a  Locke  level,  so  that  it  is 
only  a  small  matter  to  ascertain  whether  you 
are  on  the  right  course  or  not.  If  thercarc 
any  angles  in  the  canyons  or  on  the  side  iiills 
that  you  might  be  afraid  were  impossible  on 
account  of  hea\'y  work,  you  can  take  these 
with  the  compass,  and  when  you  get  these 
data  together  and  mapped  up  you  have  a 
birdseye  view  of  the  entire  country  before  you 
and  something  to  work  from,  without  having 
driven  a  stake  or  spent  any  great  amount  of 
money. 

You  can  now  begin  the  real  study  of  the 
topography  of  your  country  and  lay  prospec- 
tive and  possible  main  lines  and  spurs  cover- 
ing your  whole  country ;  and.  of  course,  as 
you  all  have  an  accurate  cruise  on  your  hold 
ings.  it  is  possible  to  know  how  much  tim- 
ber will  come  out  over  every  road  bu'lt.  and 
from  that  arrive  at  what  the  railroad  cost  will 
be  per  thousand. 

The  one  question  that  confronts  every  busi- 
ness man's  mind  is,  what  is  il  going  t(>  cost, 
and  this  is  the  only  way  to  arrive  at  it  with 
any  certainty.  You  know  how  much  timber 
you  have  and  how  you  can  reach  it.  and  about 
what  it  will  cost  to  reach  it.  and  as  you  have 
a  record  of  several  years  of  actual  cost  of 
falling,  bucking,  swamping,  hauling  and  load- 
ing on  cars  or  putting  into  a  stream — or  your 
logging  engineer  can  furnish  you  with  these 
figures — you  are  in  a  position  to  begin  to  fig- 
ure nrofit.  and  that  is  what  we  are  all  after. 
Profit;   the  only  question  is.  can  we  make  it? 

You  may  have  a  very  good  plan  for  work- 
ing your  tract,  but  have  you  it  on  paper,  or 
does'  anyone  else  know  anything  about  it? 
You  know  that  none  of  us  have  any  assur- 
ance of  our  term  on  this  earth,  and  when  the 
time  does  come,  will  your  successor  have  to 
take  up  broken  threads  or  will  he  go  ahead 
w-ith  plans  already  laid  out? 

The  man  who  is  superintendent  of  a  logging 
operation  can  not  work  on  the  basis  of  "let 
your   next   year   take   care   of   itself"   and   be 


successful  or  make  money   for  himself  or  his 
associates. 


LETTERS  TO  THE  EDITOR. 


Reversed  Dams. 

sirs:  Win  you  kindly  permit  n>e  to  answer 
Mr.  Godfrey's  criticism  of  the  "reversed"  dam 
which  appeared  In  the  March  S  Tunnhor  of  your 
Journal ? 

The  writer  invites  criticism  of  the  "reversed" 
dam  and  Is  "delighted"  that  Mr.  Godfrey  has  so 
clearly  slated  the  why  and  wherefore  of  his  ob- 
jections. After  a  careful  analysis  of  Mr.  God- 
frey's criticism,  two  points  stand  out  most 
prcminently.  First,  he  contends  that  a  dam 
cannot  be  under-drained  so  as  to  prevent  all 
uplift,  due  to  the  pressure  of  the  Impounded 
water;  and,  second,  he  still  claims  priority  in 
publishing  a  warning  against  a  possllile  uplift 
under  dams,  in  spite  of  the  fact  tliat  the  writer 
has  called  his  attention  to  the  fact  that  this 
danger  is  treated  quite  fully  in  "Hydro-Electric 
Plants,"  published  in  1907.  The  latter  evidences 
he  meets  by  saying  that  "Hydro-Electric 
Plants"  "Is  not  a  book  on  dams";  there  being 
hut  two  books  published  entirely  on  dams — 
namely.  Wegmann's  and  Burr  Bassell's  (the 
latter  treating  only  the  earth  dam) — the  honor 
is  all  his.  "Hydro-Electric  Plants,"  however, 
does  treat  the  subject  fully,  and.  further  than 
that,  it  shows  on  page  2.Tt  the  proper  method  of 
under-draining  such  dams.  This  book  also  shows 
on  page  2S0  a  buttressed  wall  very  siniilar  to 
the  one  which  Mr.  Godfrey  has  recently  patent- 
ed and  offered  for  sale  as  an  original  and  val- 
uable invention. 

Now  taking  up  the  first  point  in  the  criticism: 
If  a  dam  cannot  be  under  drained  and  the  full 
static  head  must  act  upon  the  entire  base,  why 
has  Mr.  Godfrey  so  frequently,  as  he  says  he 
has,  "publicly"  proclaimed  the  danger?  No  dam 
ever  built  would  be  a  safe  dam  if  the  water  did 
react  in  such  a  way.  It  is  true  that  many 
dams  have  failed,  due  to  this  cause  (see  the 
writer's  article  in  Engineering-Contracting  for 
March  2.  1910),  and  the  writer  in  an  experience 
with  more  than  fifty  dams  has  many  times  suf- 
fered from  a  failure  to  use  under  drainage,  but 
for  the  last  ten  years  has  under  drained  everj- 
dam  that  he  has  built,  so  that  there  is  no  up- 
lift at  all.  Floating,  due  to  immersion,  and  up- 
lift, due  to  seepage,  must  not  be  confused. 

The  reference  made  by  Mr.  Godfrey  to  pagf 
247  of  m.v  bool\  is  misleading.  The  paragrapli  he 
quotes  was  put  there  to  emphasize  the  fact 
that  there  will  be  an  up-lift  due  to  the  floating 
effect  of  the  water,  and  has  nothing  at  all  to  do 
with  the  up-lift  under  the  base  of  the  dam, 
due  to  static  pressure,  the  latter  being  fully 
treated  on  page  249,  where  it  is  pointed  out 
that  drains  should  be  placed  under  the  dam- 
Many  dams  have  since  been  built  witli  ,iust  such 
drainage. 

All  buttressed  dams  placed  on  soft  bottoms 
are  so  drained,  otherwise  they  would  not  stand 
for  an  liour,  and  no  experienced  engineer  would 
expect  them  to. 

In  my  article  in  '■Engineering-Contracting 
for  Feb.  1,  1911,  it  is  clearly  stated  that  the 
floating  effect  was  provided  for  by  assuming 
that  the  water  covered  the  base.  No  up-lift, 
due  to  seepage  under  the  base,  was  allowed  for 
as  there  would  be  none.  On  a  rock  bottom  a 
seepage  trench  is  excavated  along  the  up-stream 
edge  and  filled  with  concrete  and  the  seepage — 
what  little  there  would  be — carried  oft  in  drains. 
On  soft  bottom  a  row  of  steel  sheet  piling  would 
serve  as  a  cut-off  and  drains  placed  to  catcli 
all  seepage. 

The  writer  has  made  no  mistake  in  the  cal- 
culations, nor  has  he  contradicted  a  single  state- 
ment contained  in  any  of  his  publications.  The 
reversed  dam  has  been  approved  by  a  great 
number  of  college  professors,  army  engineers 
and  civil  engineers,  and  there  is  no  safer  and 
cheaper  dam,  built  of  steel  or  concrete,  than  the 
reversed  dam.  The  writer  will  gladly  ship  a  set 
of  models  to  any  reputable  engineer  so  that  he 
may  tesl  the  truth  for  himself. 

It  is  a  truism  that  the  design  "of  a  dam  is  of 
too  g'-eat  importance  to  be  trifled  with."  and  1 
shudder  to  think  of  a  man  attempting  such  do- 
sign  who  claims  that  the  up-lift  under  the 
dam  cannot  be  eliminated. 

Tests    were    made    on    wooden    models    of    the 


reversed  dam,  in  which  case  the  submerging 
of  the  base  woidd  have  a  maximum  effect,  and 
the  factor  of  safety  developed  exceeded  3.  The 
quantity  of  concrete  in  a  reversed  dam  is  so 
small  that  the  floating  effect,  due  to  back  water, 
is  negligible.  Calculations  made,  assuming  the 
entire  dsm  submerged,  have  verified  this  and 
Mr.  Godfrey  can,  no  doubt,  satisfy  himself  on 
this  point. 

The  up-lift  under  the  base  is  a  chimera 
which  has  no  part  in  a  well  designed  dam. 

How  has  Mr.  Godfrey  taken  care  of  such 
static  uplift  under  his  retaining  wall?  No 
triangle  of  uplift  is  mentioned,  or  shown,  and 
no  drainage  provided  for,  and  therefore  the 
critic  has  surely  committed  dangerous  engi- 
neoi'ing  practice. 

While  on  the  subject  of  retaining  walls  the 
writer  would  like  to  make  a  few  remarks  which 
he  was  tempted  to  make  some  months  ago.  In 
190S,  he  built  a  retaining  wall  at  Newton  F.alls, 
O..  for  the  Hydro-Electric  and  Gas  Company  of 
Warren,  O.,  exactly  like  the  Godfrey  patent  wall 
shown  in  "Engineering-Contracting"  for  Jan.  11, 
1911,  except  that  the  useless  steps  shown  in  the 
angle  between  the  base  and  the  vertical  wall 
were  omitted.  The  same  counterfort  reinforcing 
was  used,  the  ends  being  hooked  around  the  re- 
inforcing in  the  wall  and  base.  The  writer  has 
been  building  such  walls  for  four  or  five  years. 

In  "Concrete  Engineering"  of  May,  1910,  the 
writer  treated  the  subject  of  cantilever  walls, 
as  compared  with  the  buttressed  dam  for  rock 
bottom,  as  a  water  retainer,  and  curves  were 
given  showing  that  the  cantilever  wall  is  prac- 
tically on  an  equal  footing  as  regards  safety  and 
cost,  but  not.  of  course,  equal  for  a  spillway 
dam.  The  buttressed  retaining  wall — see  "The 
Design  of  Retaining  Walls."  page  93,  "Engineer- 
ing-Contracting" for  Jan.  11,  1911 — is  more  cost- 
ly than  a  cantilever  w'all  having  the  same  unit 
stresses  and  the  reversed  dam  is  far  cheaper 
than  either,  and  the  safety  is  practically  twice 
as  great  against  sliding  and  tipping,  always  as- 
suming proper  drainage.  The  unit  pressure 
under  the  toe  of  either  Mr.  Godfrey's  wall  or 
the  cantilever  wall  will  be  from  25,000  to  50,000 
lbs.  per  sq.  ft.,  while  under  the  toe  of  the 
reversed  dam  it  will  only  be  2,000  or  3.000  lbs. 

While    the    writer    does    not    call    the    reversed 
dam  a  "wall,"   it  should   be  of  interest  to  know 
that  it  is  cheaper  and  safer  tlian  even  a  wall. 
Yours  respectfully, 

R.  C.  BEARDSLEY. 

Cleveland.  O..  March  11.  1911. 


The  Conditions  Pertaining  to  Licensed 

Architects  and  Engineering 

Practice  in  Illinois. 

Sirs :  Referring  to  the  recent  discussion  in 
the  technical  press  and  among  engineering  so- 
cieties in  regard  to  the  licensing  of  engineers,  we 
would  like  to  contribute  a  word  as  to  the  situa- 
tion existing  in  Illinois,  and  whicli  doubtless 
•  xists  in  otlier  states. 

About  fourteen  years  ago  the  architects  se- 
ein-ed  the  passage  of  an  architectural  license  law 
in  which  an  architect  was  defined  as  "any  per- 
son who  shall  be  engaged  in  the  planning 

of  buildings  for  others  and  to  be  con- 
structed by  other  persons  than  liimself."  and  a 
building  is  defined  "any  structure  having  founda- 
tions, walls  and  roof,  wiih  or  without  other 
parts."  It  was  necessary  under  the  constitution 
to  admit  to  pr.actice  all  persons  practicing  archi- 
tecture at  the  time  of  the  passage  of  the  law 
liut  it  was  provided  that  all  future  applicants  for 
license  should  be  examined  by  a  board  of  archi- 
tects to  be  appointed  by  the  governor. 

This  law  leaves  the  engineering  profession 
liigh  and  dry.  except  to  provide  that  a  civil  en- 
gineer who  plans  and  supervises  buildings  shall 
be  regarded  as  an  architect,  thus  compelling  the 
engineer  to  carry  on  an  important  part  of  liis 
work  under  the  name  of  another  profession,  if 
indeed  he  is  fortunate  enough  to  pass  an  "archi- 
leitural"  examination,  very  proper  for  an  archi- 
tect in  general  practice,  but  wholly  beside  the 
point  if  required  of  a  person  designing  engineer- 
ing structures. 

The  Western  Society  of  Engineers,  through  its 
Legislative  Committee,  has  taken  up  this  ques- 
tion of  the  legal  disability  of  engineers  in  a  vei-y 
active  way.  It  was  attempted  to  find  some  way 
to   amend  the  present  law   in   order   to  give  im- 
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mediate  relief  to  our  pi-ol"ession.  and  a  number 
of  joint  meetings  were  held  between  our  com- 
mittee and  a  similar  committee  from  the  Chi- 
cago Architects'  Business  Association. 

It  was  decided  that  there  were  no  practical 
methods  for  affording  immediate  relief,  but  the 
committee  agreed  unanimously  that  legislation 
-should  be  sought  for  the  following  purposes  : 

1.  To  entitle  structural  or  building  engineers 
to  make  plans  for  and  supervise  engineering 
strticttires  which  were  defined  tentatively  as  fol- 
lows : 

"Structures  of  a  strictly  engineering  character 
such  as  boiler  houses  ;  structures  designed  sole- 
ly for  the  generation  of  electricity  or  for  screen- 
ing, storing  or  sizing  coal,  cement,  sand,  gravel, 
metals  or  similar  materials  :  blast  furnaces  ;  roll- 
ing mills :  gas  producers  and  receivers :  foun- 
ilries  solely  for  casting  metal ;  smelters  and  sim- 
ilar plants  where  the  support  or  housing  of 
heavy  machinery  is  the  principal  consideration." 
and 

2.  That  certain  kinds  *>f  Ijuildings  to  be  de- 
si.t;ned  b\  architects,  such  as  higii  office  build- 
ings and  buildings  with  difficult  foundation.^, 
should  require  the  services  of  an  engineer  unless 
the  architect  should  be  also  licensed  as  an  engi- 
neer. 

.1.  That  those  classifications  should  be  estab- 
lished by  law,  and  structural  or  building  engi- 
neers should  be  licensed  in  order  to  bring  them 
under  state  control. 

The  situation  in  Illinois  is  somewhat  different 
from  the  situation  existing  in  states  where  no 
architects'  law  exists.  'We  have  no  desire  to  at- 
tack or  attempt  to  repeal  the  architects'  license 
law,  as  we  believe  that  it  gives  the  public  a  cer- 
tain measure  of  needed  protection.  We  feel  that 
public  safety  is  our  first  duty,  and  since  a  struc- 
tural engineers'  license  is  a  condition  precedent 
to  any  enabling  legislation,  we  believe  that  suclc 
a  law  in  Illinois  is  not  only  logical  taut  necessary, 
and  we  believe  that  the  engineering  profession 
should  accept  it  as  an  important  step  in  advance- 
As  to  the  best  method  of  securing  these  re- 
sults, it  was  decided  by  the  committee  to  have  a 
bill  introduced  at  the  present  session  of  the  Leg- 
i.slature  providing  for  the  appointment  of  a.  com- 
mission of  engineers  and  architects  to  codify  the 
state  building  law.  and  recommend  suitable  legis- 
lation to  the  next  Legislature  as  to  carry  out 
their  finding.  (Such  a  bill  was  introduced  on 
March  n  by  Senatcu-  Olson  as  Senate  Hill  Xo. 
332.) 

Such  a  commission  sliould  be  able  t(3  con- 
sider the  entire  question  in  a  broad  constructive 
way.  to  define  and  classify  engineering  struc- 
tures, to  decide  which  classes  of  buildings  should 
be  planned  by  engineers,  and  which  other  clas.ses 
of  buildings  should  require  their  co-operation. 
We  feel  that  engineers  can  well  afford  to  wait  a 
year  or  two  for  the  sake  of  having  the  qtiestion 
settled  right. 

We  also  feel  that  the  architectural  and  engi- 
neering professions  should  work  hand  in  hand  to 
this  end.  There  have  been  no  important  differ- 
ences of  opinion  on  our  committee,  and  the  ar- 
chitects have  sliown  the  greatest  desire  to  con- 
sider the  whole  question  in  a  fair  and  broad 
way.  We  believe  that  re.il  results  can  Ije  se- 
cured  by  such  co-operation. 

Now    as    to    the   situation    in    states    where    no 
architects'     license    law    exists.       The    architects 
have    had    bills    similar    to    the    Illinois    law    in- 
ti-oduced   in   many   legislatures,    and    it   seems   to 
us    that    the    engineers     residing     within     these 
states  or    the    local   and   general    engineering   .so- 
cieties   should    continue    to    oppose    the    passage 
of    such    laws.      Then    let    us   do    generally   what 
we    are    now    doing    in     Illinois,     "get    together" 
with    the   architects   and    draw   up   .such    laws    as 
will    effectively    protect     I  lie    public    everywhere 
from     incompetent     designing    and     fiimsy     con- 
struction,   and    will    ipgul.ite    the    sister    profes- 
sions   of    architecture    and    engineering    in     the 
interest    of   the   public  and    nf    the   standing   and 
«lii-nit\    of  both   professions. 
Very   respectfulU'. 
ANDREWS     .\r>I.RX.     ('baiinian. 
JOHN"    PKI-NNIOK. 
F.    E.    DAVIMSON. 
EDGAR    1).     .MARTIN. 

w.  c.  Ar..MSTi;oNO. 

Tjfgislativp    Committee, 
AVesterii    Society   of  Engineers. 
Cbicag".    Til..    Manb    IS.    1  !i  11 . 


Discussion  of  a  Cellular  Dam  Design. 

Sirs: — I  have  read  witli  interest  the  criticisms 
of  Mr.  R.  C.  Beardsley  in  your  issue  of  Feb.  1, 
1911.  Mr.  Beardslev  brings  out  some  very  good 
points  and  emphasizes  the  necessity  of  great 
caution  and  careful  calculations  in  designing 
high  dams.  Unfortunately.  Mr.  Beardsley  shows 
a  spirit  of  trade  rivalry  in  the  matter  and  ends 
his  article  with  such  a  boost  for  his  own  type 
of  darn  that  his  paper  is  robbed  of  much  of  the 
value  that  would  attach  to  it  had  it  been  writ- 
ten with  less  evident  feeding  of  competition.  I 
think  from  reading  Mr.  Beardsley's  comments 
that  lie  did  not  send  for  a  full  copy  of  my 
paper,  which  was  read  before  the  Colorado  Sci- 
entific Society,  but  relied  on  the  extracts  pub- 
lished  in  Engineering-Contracting,   hence  it  is  a 


little  difficult  to  i-nnnect    liis  rriticisiiis  witli   the 
original  text. 

Mr.  Beardsley  makes  one  statement,  howcvei . 
which  is  definite,  and  his  meaning  is  clear.  He 
says:  "The  earth  or  rock  filling  within  the  cells 
will  not  resist  the  tipping  of  the  dam  unless  it  is 
carried  by  a  floor  attached  to  the  buttresses." 

For  those  who  have  not  read  the  original 
article,  I  will  say  that  this  discussion  is  with 
reference  to  a  dam  composed  of  rows  of  vertical 
cells,  made  of  reinforced  concrete,  and  filled 
with  earth  and  rock.  Mr.  Beardsley's  idea  is 
that  if  this  dam  were  tipped  over  the  earth  and 
rock  would  fall  out  at  the  bottom  the  same  as 
though  one  took  a  bottomless  box  filled  with 
earth  and  tipped  it  over.  The  error  in  Mr. 
Beardsley's  conception  results  in  overlooking  the 
fact  that  the  resultant  of  the  water  pressure 
and  weight  of  dam  falls  in  the  middle  third  of 
the  dam.  The  dam  cannot  tip  over  unless  the 
buttresses  crush.  Imagine  the  liquid  in  the  res- 
ervoir to  be  made  heavier  in  some  way,  as  by 
substituting  sulphuric  acid  for  water,  then  the 
resultant  would  approach  nearer  and  nearer  the 
toe  of  the  dam.  but  as  the  resultant  of  the 
pressure  may  be  considered  ;is  applying  itself 
two-thirds  the  distance  down  the  water  line,  the 
dam  would  yield  by  shearing  rather  than  by 
overturning. 

To  illustrate  this,  lit  us  suppose  the  dam 
were  niaile  .if  tun  kinils  of  masonry,  viz.:  red 
sandstone  and  white  .sandstone.  Tlu'  cell  walls 
of  red  sandstone  and  the  filling  of  white  .sand- 
stone. Then  Mr.  Beardsley's  contention  amounts 
to  saying  that  the  red  sandstone  would  strip 
away  from  the  white  sandstone  and  that  the 
latter  will  not  resist  the  overturning  of  the  dam 
unless  carried  on  a  fioor  of  red  sandstone. 

Another  way  of  showing  this  error  in  con- 
ception is  10  call  attention  to  the  fact  that  a 
fioor  at  the  bottom  could  be  of  no  possible  use 
\udess  tension  were  induced  in  the  face  wall. 
So  long  as  the  dain  1  etna  ins  intact  no  possible 
tension  can  come  in  the  face  wall. 

As  Mr.  Beardsley  started  out  with  at  least  oiu- 
erroneous  conception,  it  was  not  to  be  won- 
dered at  that  he  arriv.d  at  quite  different  re- 
sults from  those  of  myself  and  my  .associates. 

After  all.  the  best  test  is  the  test  of  use,  and 
the  cellular  dam  is  simpb"  an  improved  log- 
crib  dam,  and  there  are  humlreds  of  log-crib 
dams  in  continual  use  :iiid  none  of  the  terrible 
things   whidi    .Mi.    Beardslev   figures   would   hap- 


lieii  to  them  seem  to  occur.  I  tiimk  it  will  be 
granted  that  a  crib  of  reinforced  concrete  is 
better  tlian  a  crib  of  logs.  If  a  log-crib  dam  Is 
a  useful  dam.  a  reinforced  concrete  crib  dam 
should  be  a  better  one. 

The  question  of  relative  cost  is  almost  en- 
tirely a  question  of  locality  and  availability  of 
materials. 

1  was  much  interested  in  Mr.  Beardsley's  de- 
scription of  his  own  type  of  dam,  and  it  is  evi- 
dent that  he  has  put  much  thought  and  atten- 
tion on  his  own  designs.  It  is  through  just  such 
earnest  work  as  this  that  the  science  of  con- 
struction progresses. 

The  presentation  of  my  paper  on  a  cellular 
concrete  dam  was  for  the  purpose  of  calling 
forth  criticism  and  availing  myself  of  that 
camaraderie  of  intelligence  which  is  such  a  val- 
uable asset  of  our  American  engineering  field. 
I  have  learned  much  through  the  criticism  pro- 
voked, particularly  those  in  the  Colorado  Sci- 
entific Society,  where  such  men  as  State  En- 
gineer Comstock.  John  E.  Field  and  Victor  G. 
Hills  lead  the  discussion. 

Mr.  Comstock  brought  out  a  very  important 
matter  in  connection  with  figuring  the  vertical 
shearing  strains  in  the  toes  of  dams,  and  I  note 
that  this  matter  is  rather  fufiy  discussed  in  the 
Colutnbia  School  of  Mines  Quarterly  for  Jan- 
uary,   1911. 

Yours    very   truly, 

GEO.   J.    B.\NOROFT. 

Denver,    Colo..    March    15,    1911. 


The  Design  of  Retaining  Walls. 

Sirs:  Without  intending  to  prolong  the  dis- 
cussion of  retaining  walls  unnecessarily,  I 
sliould  like  to  have  space  enough  in  your  valu- 
able journal  to  point  out  two  serious  objec- 
tions to  Mr.  Evan  P.  Bone's  analysis  >•{  a  canti- 
lever   retaining    wall. 

Mr.  Bone  takes  the  bracketed  portimi  of  the 
upward  force  of  the  soil  against  G.  B.  and  gath- 
ers it  into  one  force  of  17,174  lbs.  This  is  as- 
sumed by  him  to  be  opposed  by  the  force  of  22,- 
(140  lbs.  as  indicated,  and  the  difference  only 
IS  then  assumed  to  act  in  shear  on  AQ.  To  the 
left  of  the  line  AQ,  in  the  shaded  portion  of  the 
trapezoid,  is  about  10,000  lbs.  of  upward  force 
that  must  all  act  on  the  surface  AQ  in  shear. 
This  is  more  than  double  the  shear  found  by 
Mr,  Bone.  His  analysis  is  then  over  100  per 
cent  in  error. 

Another  error  is  his  assumption  that  the  3,- 
700  lbs.  of  friction  is  going  to  help  out  the 
strength  (or  weakness)  of  the  internal  struc- 
ture of  his  retaining  wall.  By  this  analysis 
slabs  used  as  footings  could  be  made  with  lit- 
tle or  no  reinforcement,  depending  on  the  fric- 
tion of  the  ground  to  take  the  tensile  stresses: 
also  the  dirt  fill  over  an  arch  could  be  counted 
upon  to  carry  a  large  part  of  the  stress  in  the 
arch.  Sound  engineering  is  not  advanced  by 
any  such  assumptions. 

If  Mr.  Bone  wishes  to  know  something 
about  the  San  Luis  Obispo  oil  tank,  he  will  find 
a  dimensioned  drawing  of  the  wall  and  several 
good  photographs  .showing  how  the  reinforce- 
ment was  put  in  in  the  "Architect  and  Engi- 
neer" of  California,  the  December  number  of 
last  year. 

Yours     \ery    truly. 

KDWARD    GODFREY. 

Monoiigahela  Bank  Bldg..  Pittsburg.  Pa., 
March  2.  1911 

Sirs:  On  [lage  2K.  of  your  .March  1.  Ifill  is- 
sue. ;\lr.  K\an  P.  Bone  closes  his  discussion  of 
the  design  of  retainiu.g  walls  by  saying  that 
the  cantilever  is  less  expensive  than  the  coun- 
terfort   type    of    reinforced    concrete    wall. 

Taking  his  Fig.  2.  on  the  page  mentioned, 
and  replacing  the  earth  fill  with  water  level 
with  the  top  of  the  wall,  in  order  to  remove 
all  difference  of  ojiinion  as  to  actual  pressures, 
the  overturning  moment  at  the  toil  of  the  foun- 
dation slali  is  729. noil  ill,  lbs.  .Assuming  a  coun- 
terfnrt  wall  with  'ounl'-rforts  lo  ft.  c.  to  c., 
the  niaximiini  moment  on  the  lovi  er  12  ins.  of 
the  veitical  face  of  such  wall  would  be  only 
liW.liiii  in.   Iljs. 

The  cantilever  design  will  always  L'i\i-  Larger 
monu-nts  than  the  counterfort  design  when  the 
counterforts  are  economically  spacci:  conse- 
quentb'.  the  sections  of  the  former  must  be 
lieaxier  than  those  of  the  latter,  and   the  canti- 
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lever  type  will  be  found  to  require  move  con- 
crete and  more  steel  Hum  the  other. 

For  the  wuU  In  question  and  taking  the  maxi- 
mum stress  ~  ■  •  ul  GUO  lbs.  und  on 
the  sl«jl   a.  ''O-    '"••    tl'o   cnntl- 

lever    deslni,     '     thickness    In    the 

face  m»ll  of  25  Ins.  at  the  top  of  the  founda- 
tion. With  oounliMforis  spaced  10  ft.  c.  to  c. 
the  required  thickness  of  the  bottom  foot  of 
the  face  wall  Is  \2  Ins.  .Assuming  a  maximum 
thickness  of  7  1ns.  at  the  top  for  ouch  d.-slgn, 
and  adding  2  Ins.  to  cover  the  steel,  the  canti- 
lever design  Rives  an  nverago  thickness  of  IS 
Ins..  while  the  other  requires  only  11%  Ins.  .■V 
proportionate  excess  will  he  required  for  the 
cnntllever  In  the  foundation  slab. 

Deducting,  a  counterfort  6  Ins.  thick  each  10 
ft  of  longitudinal  length  of  wall.  It  Is  found 
that  the  cantilever  design  requires  an  excess  of 

4  77  cu.  vds.  per  10  ft.  of  length.  The  excess 
^•a^da^e.  Including  excess  steel,  would  doubt- 
less cost  not  less  than  $10  per  cu.  yd.  The 
greater  simpllcltv  In  the  forms  for  the  canti- 
lever design  would  reduce  this  dllTerence 
somewhat,  but  I  am  of  the  opinion  that  a  prop- 
erly desl.gned  counterfort  wall  will  always  be 
less   e^cpeiislve   than    the  other. 

Yours  truly. 

J.  L.  C.\MPBEI>I. 

K\  Paso.  Tex.,  ifarch  S.  1911. 

PERSONALS. 

Mr  Theodore  B.  Ford,  of  the  firm  of  Geofield 
&  Ford!  civil  engineers,  of  Bridgeport.  Conn  has 
been  appointed  member  of  the  Connecticut  State 
Railroad  Commission. 

Mr  Lewis  E.  Ashbaugh,  hydraulic  engineer. 
will.  J.  G  Wld  e  &  Co..  of  New  York,,  former  y 
Tn  charge  of  their  office  at  Seatt  e.  Wash  has 
been  transferred  to  London.  England.  He  will 
assume  charge  of  this  company  s  hydro-electric 
developments   in    foreign   countries. 

Mr  M  H  Sheolev.  for  eleven  years  general 
roadiTiaster  of  the  Iowa  Central  Ry..  has  re- 
signed and  will  engage  in  the  development  ot 
his  farm  properties  near  l-.dmonton.  Can.  Mi. 
Sheelev  built  the  Illinois  Central  between  Du- 
buoueand  Sioux  City,  and  was  for  years  road- 
ma^"lr  Sf  the  Sioux'  City  &  Northern  and  the 
Sioux  City  &  'tt'estern,  now  parts  of  the  Gieat 
Northern  Ry. 

Announcement  is  made  of  the  retirenient  of 
Mr  Charles  L.  B.  Anderson  from  the  firm  ot 
Ha'zlehurst  &  Anderson,  consulting  engineers 
of  Atlanta.  Ga.  Mr.  Anderson  will  become  chief 
engineer  of  the  Clarendon  Construction  Co.,  of 
wnmington  N  C.  Mr.  James  N.  Haz  ehurst. 
sen/?r  member  of  the  firm  will  cont.njie  m 
practice  at  Atlanta,  and  will  cornplete  all  en- 
gagements for  which  the  firm  is  obligated. 

The  following  appointments  have  been  made 
in  the  recently  organized  Bureau  of  Locomo- 
«veBoier  Inspection:  Chief.  Mr.  .lohn  F.  En- 
sign, of  Denver,  Colo.,  for  years  a  locomotive 
engineer  on  the  Denver  &  Rio  Grande  Rv..  and 
recentlv  Safety  Appliance  Inspector  under  the 
Interstate  Commerce  Commission;  assistant 
chief.   Mr.  Fi-anU  McManamy.  ot  Portland    Ore.. 

5  ocomotive  engineer  and  recently  Safety  Ap- 
pliance Inspector  under  the .  Interstate  Com- 
merce Commission,  and  assistant  chief  Mr_ 
Garland  P  Robinson,  of  New  York  Cits  a 
CTaduate  of  De  Pauw  University  and  Chief  In - 
Sertor  under  the  New  York  State  locomotive 
boiler  inspection   laws. 

The  following  promotions  and  transfers  in  the 
maintenance  of  way  department  have^been  an- 
nounced by  the  Pennsylvania. R.  R-  .  ^^  H;.,^'^- 
mever.  formerly  division  engineer  of  the  Cone- 
maugh  division,  becomes  division  pngmeer  of  the 
Pittsburg  division;  he  will  be  located  at  Pitts 
biir-  F  W^  Smith.  Jr..  formerly  supervisor  of 
the  Philadelphia  terminal  division,  becomes  di- 
vision engineer  of  the  Conemangh  d.v-ision,  and 
will  be  located  at  Pittsburg.  C.  I.  Leipei.  to 
merlv  division  engineer  of  the  Pennsylvania 
Tunriel  and  Terminal  Railroad  Company  be- 
comes division  engineer  of  the  New  Yorl-  m 
vision;  he  will  be  located  at  Jersey  City.  J.  H. 
Harris,  formerly  division  engineer  of  the  Df^'a 
"Ire  division,  becomes  division  engineer  of  the 
New  Yori.-  Termina  division;  he  will  be  Ipcatea 
at  New  York.  W.  F.  Greene,  formerly  division 
engineer  ot  the  Philadelphia  terminal  division, 
becomes  division  engineer  ot  the  Delaware  di- 
yfsiSnrhe  will  be  located  at  Wilmington  DeL 
WT  Covert,  formerly  division  engineer  ot  tlie 
Williamsport  division,  becomes  f'^'f '.f"„  e."S{: 
neer  ot  the  Philadelphia  tf-rmina  division,  he 
will  be  located  at  West  Philadelphia  G.  R^ 
Sinnicksnn  forniprly  supervisor  division  No.  - 
of  the  Philadelphia  division,  becomes  dn  ision 
engineer  ot  the  Williamsport  and  Siisquehann.i 
S?#is"ons.°,nd  will  be  located  at  Will.amspnri 
S.  E  Holland,  formerly  supervisor  of  the  Cies 
son  division,  becomes  supprvisor  of  \he  Phila- 
delphia terminal  division-  he  will  be  located  .al 
West  Philadelphia.  R.  R.  Naee  formerly  as- 
sistant supervisor  on  the  Maryland  div  s  on.  be- 
onmes  snpervisor  of  the  Cresson  division;  le 
will  be  lorated  at  Barnesboro.  J.  Schimmel.  Ji.. 
?ormerl  supervisor  on.  the  Schi.ylkil  division 
becomes  supervisor  division  No.  2  of  the  P^iila 
delphia    division;    he    will    be    located    at    Paoli. 


D.  C.  Biilrd.  formerly  assistant  supervisor  on 
the  Pittsbiu'g  *ii\'lslon.  becomes  supervisor  on 
the  Scluiylklll  division;  he  will  be  located  at 
Reading.  M.  J.  ,lonos,  formerly  assistant  super- 
visor of  tlie  Eellwood  division,  liecomes  asslst- 
nnl  supervisor  on  the  Pittsburg  division;  he  will 
be  located  at  Pitcalrn.  L.  R.  Fleming,  formerly 
transilmnn  in  the  oltice  of  tlu'  engineer,  main- 
tennnco  of  way.  becomes  assistant  supervisor 
on  the  Ciuiemaugh  division;  lie  will  be  located 
at  BlairsvlUe.  N.  D.  Vernon,  formerly  assistant 
supervisor  on  tlie  Monongahela  division,  be- 
comes assistant  supervisor  on  the  Maryland  di- 
vision; lie  will  be  located  at  Cliester.  W.  T. 
Bevan,  formerly  transitman  in  tlie  oflice  of  the 
engineer,  maintenance  of  way,  becomes  assist- 
ant supervisor  on  the  Monongahela  division;  he 
will   be  located  at  Dravosburg. 


Catalogs  Worth  Having. 
Encinccrs  ami  contrnctor.s  sluniUl  have  on 
file  the  l:Ucst  cntlogs  of  machines,  tools  and 
supplies  that  they  use.  In  sending  for  cata- 
loRs  reviewed  or  advertised  in  this  paper,  you 
will  confer  a  fnvor  on  us  if  you  will  write  di- 
rectly to  the  advertisers  and  state  thrit  yau 
saw  the  catalog  mentioned  in  Encinkf.ring- 
CoNTR.\CTlNG.  If  vou  are  in  the  mnrket  for 
tools,  machinery  or  supplies,  tell  us  and  we 
will  notify  promptly  the  leading  manufac- 
turers. 

Texaco. — Paper,  GHx9',4  Ins.,  29  pp.  The  Tex- 
as Co..  Houston,  Tex. 

Illustrations  and  descriptions  of  roads  and 
methods  of  treating  them   with   Texaco. 

Concrete  In  Bridge  Construction. — Paper,  6x9 
ins.  11  jip.  Lcliigh  Portland  Cement  Co., 
Mitchell,  Ind. 

An  illustrated  description  of  a  reinforced  con- 
crete bridge  in  Newcastle,  Pa.,  where  Leliigh 
cement  was  used. 

Ross  Valves. — Paper.  3^^x6  Ins.,  12  pp.  Ross 
Valve  Mfg.  Co.,  Troy.  N.  Y. 

Illustrated  by  diagrams  and  containing  sizes 
and  prices  ot  various  types  ot  valves. 

Feed  Water  Filters. — Paper.  6'Ax3%  Ins.,  12 
pp.      Ross  Valve  Mfg.   Co.,   Troy,   N.  Y. 

Describing  teed  water  filters  tor  land  and 
marine  boilers.  Illustrations,  diagrams,  sizes, 
dimensions   and   prices   given. 

Intermittent  Flush  Tanks Paper.  6x9  ins..  23 

pp.  Pacific  Flush  Tank  Co.,  lOS  S.  La  Salle  St., 
Chicago. 

This  is  catalog  No.  12  illustrating  and  de- 
scribing automatic  intermittent  flush  tank  si- 
r>hons.  without  moving  parts.  Dimensions  .and 
prices  are  given. 

Traction  Steam  Shovel  and  Crane. — Paper, 
9xS  ins..  12  pp.     Avery  Co..  Peoria.  111. 

Illustrations  and  descriptions  ot  this  combi- 
nation machine  sliowing  its  application  in  con- 
struction. 

Road  Oil. — Paper.  314x6  Ins..  10  pp.  Texas 
Company.  Houston,  Tex. 

Describing  Texaco  Poad  Oil  for  cold  applica- 
tion.    Methods  of  liandling  are  illustrated. 

Road  Rollers  and  Contractor  Engines. — Paper, 
ilxS'i  ins..  4S  pp.     Huber  Mtg.  Co.,  Marion.  Ohio. 

Containing  illustrations  and  detailed  descrip- 
tions ot  road  rollers  and  traction  engines. 

The  Pedestal  Pile. — Paper.  6x9  Ins.,  61  pp 
MacArthur  Concrete  Pile  &  Foundation  Co., 
New  York. 

Containing  several  articles  descriptive  ot  tlie 
advantages  of  this  type  of  pile  and  an  amount 
ot  useful  data  resulting  from  tests  of  bearing 
capacity. 

Road  Construction  Wagons. —  Paper.  S'^xlS'/i 
ins..  20  pp.  Briggs  Labor-Saving  Specialty  Co.. 
Waterloo.   Iowa. 

Illustrations  of  concrete  carts,  motor  dumii 
wagons,   motor  street  cleaners,    etc. 

The  Holman  Rock  Drill. — Paper.  S%xll  ins..  7 
pp.     Holman   Bros..   114   Liberty  St..   New  York. 

A  pamphlet  entitled.  "Some  Interesting  Proof 
of  Low  Drill  Repairs,"  being  remarks  on  the 
South  African  slope  drilling  contest  in  whicli 
this  machine  won  first  prize. 

Conveying  Machinery. — Paper.  .SxlO%  ins.,  31 
pp.  Conveying  Machinery  Co.,  50  Church  St.. 
New  Yorl\. 

This  catalog  illustrates  and  describes  a  num- 
ber ot  installations  of  conveying  and  liandling 
machinery  for  varied  purposes.  General  de- 
scriptions  and   details   are   given. 

Syracuse  Barrows,  Scrapers,  Plows  and 
Trucks.— Paper.  6x9  Ins..  24  pp.  Syracuse 
Cliilled   Plow   Co.,   Syracuse,  N.   Y. 

A  catalog  ot  wood  and  steel  wheelbarrows, 
contractors'  plows,  drags,  road  and  wheel  scrap- 
ers.    This  is  catalog  No.   14. 

Syracuse  Plows.— Paper.  6x9  ins.,  "7  pp.  Syra- 
cuse Chilled  Plow  Co.,  Syracuse.   N.  Y. 

A  catalog  of  plows,  giving  weights,  dimen- 
sions and  general  descriptions,  showing  tlie  pur- 
poses to  which  each  is  adapted. 

Wheeling  Metal  Ceilinas.— Paper.  S^xG'/l  iris.. 
S  pp.  Wheeling  Corrugating  Co.,  Wheeling,  W. 
Va. 

An   illustrated  pamphlet. 


Star  Dump  Wagons, — Paper,  9x6  Ins.,  12  pp. 
Glen  Wagon  Co.,  Seneca  Falls,  N.  Y. 

A  catalog  containing  illustrations  and  de- 
scriptions of  various  sizes  and  classes  of  bottom 
dump  wagons. 

Milwaukee  Locomotives. — Paper,  7x10  Ins.,  23 
pp.  JliUvaukce  Locomotive  Mfg.  Co..  Milwau- 
kee, Wis. 

Bulletin  No,  101  illustrates  and  describes  gas 
driven  locomotives  ot  the  mining  type  for 
mines,  tunnels,  yards,  industrial  plants  and  for 
contractors'  service.  Tables  of  data  and  specl- 
tications  given. 

Wire  Glass — Paper,  6x9  Ins.,  8  pp.  Missis- 
sippi Wire  Glass  Co..  72  Madison  St.,  Chicago; 
115  Broadway,  New  York,  and  4100  N.  Main  St., 
St.  Louis, 

Illustrating  the  safety  of  wire  glass  where  ex- 
plosions and  fires  have  occurred. 

Boundary  Wall,  7,500  Ft.  Long,  Built  of 
Concrete  Blocks.  -Hitherto  boundary  walls 
have  generally  hecn  constructed  with  stone  or 
hricks,  and  have  always  proved  expensive  to 
erect  and  maintain,  the  most  flimsy  wall  heing 
0  in.  thick  if  in  hrickwork,  and  of  no  great 
height,  and  they  are  of  much  greater  thick- 
ness, with  buttresses,  if  of  any  height  exceeding. 
say,  7  ft.  Stone  walls  are  of  still  greater 
thickness.  It  has  remained  for  one  of  our 
government  departments,  i.  e.,  the  Prison 
Commission — to  introduce  a  method  of  erect- 
in.g  boundary  walls  which  meets  all  require- 
ments in  a  manner  at  once  economical  and 
structurally  sound.  The  wall  described  has 
been  erected  at  the  Borstal  Institution.  Felt- 
ham,  under  the  superintendence  and  to  the 
desisn  of  the  Surveyor  of  Prisons  (Major  H. 
S.  Rogers,  R.  E.).  The  wall  is  7,.500  ft.  long. 
It  is  4%  in.  thick,  with  piers  at  intervals.  The 
lieight  is  7  ft.  7%  in.  to  top  of  coping,  and  9 
ft.  0  in.  to  top  of  barbed  wire.  Work  was 
commenced  on  April  28,  1910,  and  was  com- 
pleted on  October  5.  1910.  the  tot.al  cost  being 
£2,.591.  .^  view  of  the  completed  wall  is 
shown  on  page  227.  It  is  built  with  reinforced 
concrete  piers  at  intervals  of  1-^  ft.  8%  in., 
the  piers  being  12  in.  by  9  in.  in  plan  by  12 
ft.  10%  in.  long  over  all,  and  twice  rebated  to 
receive  the  4%-in.  hollow  concrete  blocks. 
The  piers  are  set  2  ft.  6  in.  in  the  ground  on 
a  bed  of  concrete  1  ft.  9  in.  by  1  ft.  9  in.  by 
1  ft.  The  upper  portion  is  diminished  so  as 
to  become  an  upright  post  to  carry  -5  lines  of 
barbed  wire.  In  the  sides  of  the  rebates  are 
embedded  steel  wire  mesh  spaced  so  as  to  fit 
into  the  bed  joints  of  the  4%-in.  hollow  con- 
crete blocks.  The  bed  joints  are  also  rein- 
forced with  steel  wire  netting.  The  blocks  arc 
28%  in.  long,  9  in.  high,  and  4%  in.  thick,  with 
recessed  end  joints.  Each  block  has  two  hol- 
lows and  they  are  made  two  at  a  time  in  the 
machine.  Six  men  made  and  stacked  400  of 
these  lilocks  per  working  day  of  10  hours,  and 
one  bricklayer  and  two  laborers  erected  in  one 
day  16  ft.  Ijy  8  ft.  of  wall,  one  pier  and  2  ft. 
foundation  blocks.  The  proportions  used  in 
making  these  blocks  were  4  parts  of  clean 
%-in.  gravel  to  1  of  Portland  cement. — Con- 
crete and  Constructional  Enqineering. 


A  convenient  and  reasonably  accurate  rule 
for  estimating  the  safe  working  strength  of 
a  chain  is  to  express  the  diameter  of  the 
wire  or  bar  of  which  the  links  are  made  in 
six-teenths  of  an  inch;  to  square  this,  and  mul- 
tiply by  80.  This  result  will  give  the_  safe 
working  load  in  pounds.  This,  a  chain  of 
Vo-in  wire  would  give  the  following  compu- 
tation: 8  X  8  =  64;  64  X  80  =  5,120.  A 
proof  test  of  %-in.  chain  is  7,-500  lbs.,  or  about 
."lO  per  cent  over  the  safe  working  load. 

.-\n  injection  of  cement  was  the  novel  meth- 
od lately  adopted  to  make  strong  and  service- 
able two  crumbling  stone  railway  bridges  at 
Hamburg.  The  arches— 51  ft.  in  span— were 
cracked  in  all  directions,  and  shall  holes  \yere 
bored  partly  through  the  masonry  at  the  sides 
of  the  cracks,  and  thin  cement  mortar  was 
forced  into  the  apertures  at  a  pressure  of  five 
atmospheres.  When  this  had  hardened,  the 
stonework  was  found  to  be  thoroughly  con- 
solidated. 
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The     largest    government 
contract   of     the     week   ap- 
The   Doings         pears  to  have  been  the  one 
q£  j-pjg  for  extending  the  jetties  at 

.yy     j^  Southwest    Pass,    Mississip- 

wecK.  pj   j^JYcr,      Two  bids  were 

received  March  17  for  this 
work,  Christie  &  Lowe,  New  Orleans,  La., 
bidding  $670,183,  and  Doullut  &  Williams,  New 
Orleans,  La.,  bidding  $737,066.  Another  good- 
sized  government  contract,  l^ids  for  which 
were  opened  last  week,  was  for  channel  ex- 
cavation in  Black  Rock  Harbor,  N.  Y.  The 
bids  received  for  this  work  were  as  follows: 
Great  Lakes  Dredge  &  Dock  Co.,  Chicago,  111., 
$369,625 ;  Empire  Dredging  Corporation,  New 
York.  $427,365;  Buffalo  Dredging  Co.,  Buffa- 
lo, N.  Y.,  $353,825.  Breyniann  Bros.,  Toledo, 
O.,  and  the  Great  Lakes  Construction  Co. 
also   bid   on   portions   of   the   work. 

The  LI.  S.  Reclamation  Service  is  now  call- 
ing for  bids  for  the  construction  of  the  Kach- 
en  dam  and  accessory  structures  near  Easton, 
Wash.  The  work  includes  some  345,000  cu. 
yds.  of  excavation,  240,000  cu.  yds.  of  embank- 
ment, 15,000  cu.  yds.  riprap  and  8,000  cu.  yds. 
concrete. 

In  the  line  of  municipal  work  in  the  west, 
about  the  largest  job  of  the  week  appears  to 
be  the  work  of  constructing  a  water  works 
system  for  the  city  of  Helena,  Mont.  Bids  for 
tiiis  work  are  to  be  opened  April  20.  The 
work  includes  a  5,000,000  gal.,  concrete-lined 
storage  reservoir,  headworks  with  concrete 
core  wall,  21.4  miles  18-in.  to  24  in.  wood 
conduit,  and  43.4  miles  of  cast  iron  mains. 

There  has  not  been  much  during  the  past 
week  in  the  way  of  levee  work.  The  largest 
contract  of  the  week  appears  to  have  been 
the  one  awarded  Clark  and  Helgason  Bros, 
of  Vicksburg,  Miss.  This  contract  calls  for 
the  construction  of  the  Villa  Vista  levee  in 
East  Carroll  and  Madison  Parishes,  La.,  the 
work  involving  126,000  cu.  vds.  of  levee  en- 
largement and  170,000  cu.  yds.  of  new  levee. 
Bids  are  being  asked  until  March  30,  for  a 
good  sized  levee  job  in  Desha  county,  Ark. 
This  work  calls  for  the  construction  of  the 
Lucca  levee,  which  is  to  be  located  about  12 
miles  above  Arkansas  City,  Ark.  The  approxi- 
mate contents  are   350,000  cu.  yds. 

The  bill  providing  for  the  issue  of  $5,000,000 
of  bonds  by  the  State  of  Colorado  for  the 
construction  by  the  state  of  the  Moffat  tunnel 
through  the  Continental  Divide  west  of  Den- 
ver, has  been  favorably  rc|)orted  to  the  House 
of  Representatives  and  the  indications  are  that 
tlie  bill  will  be  passed.  It  is  possible,  however, 
tliat  the  sudden  death  Saturday  in  New  York 
city  of  David  N.  Moffat,  President  of  the 
Denver,  Northwestern  &  Pacific  Ry.,  which 
would  have  been  benefited  by  the  construction 
of' the  tunnel,  may  cause  the  state  legislature 
to  hold  tip  the  bill. 

Ordinances  are  now  before  the  City  Council 
of  Chicago,  111.,  providing  for  120  miles  of 
track  elevation  to  cost  approximately  $10,000,- 
000,  to  cover  the  tracks  of  seven  railroads  on 
the  South  Side,  the  Illinois  C'entral,  Chicago  & 
Western  Indiana,  Chicago,  Rock  Island  &  Pa- 
cil'ic,  Michigan  Central,  Nickel  Plate,  Pullman 
railway  and  the  Kensington  &  Eastern.  The 
ordinance  provides  that  work  to  the  amount 
of  $7,500,000  shall  be  completed  within  five 
years. 

At  the  annual  meeting  of  the  stockholders 
of  the  Pennsylvania  R.  R.  the  recommenda- 
tion in  the  annual  report  that  the  capital  stock 
be  increased  from  $500,000,000  to  $600,000,000 
was  approved.  This  increase  will  be  made 
from  time  to  time,  when   in  the  judgment  of 


the  directors  money  may  he  required  for  the 
needs  of  the  company. 

The  principal  railro.'id  ci instruction  contract 
of  the  week  appears  to  have  been  the  one 
secured  by  Langhorne  &  Langhorne,  of 
Lynchburg,  Va.  This  contract  calls  for  the 
construction  of  a  28-miIe  railroad  in  Ken- 
tucky for  the  Consolidation  Coal  Co.  The  line 
is  to  e.xtend  from  a  connection  with  Chesa- 
peake &  Ohio  Ry.  at  tlie  mouth  af  Shelby 
Creek  to  the  head  of  Elkliorn  Creek. 

Bids  were  opened  last  Wednesday  at  Kansas 
City,  Mo.,  by  the  Kansas  City  Southern  Ry. 
for  1,500,000  cu.  yds.  of  excavation.  A  num- 
ber of  contractors  bid  on  the  work.  The 
contracts  were  to  be  signed  up  on  the  20th, 
The  Kansas  City  Southern  has  also  asked  bids 
on  a  considerable  amount  of  betterment  work 
in  Arkansas  and  Kansas. 


John    B.    McDonald    held 

high   rank   as   a   contractor. 

"A   Man  His     most      notable     work 

Who  Died  ^^''^  '''■-'  '^"''ding  of  the  first 

Tj  .1     i>  underground      railway      in 

Kecentiy.  j^r^^^,    y,,^,^.   ^■^y.   ^^^^   ^^^ 

one  of  several  others  of  his 
contracts  entitled  him  to  the  rlegree  of  Master 
Builder.  Courage,  ener.gy,  far-sightedness 
and  administrative  ability  aided  him  in  win- 
ning eminence  in  that  most  difficult  of  all  pro- 
fessions— contracting.  Quiet  and  reserved  in 
manner  he  was  not  a  conspicuous  fi.gure  in  a 
crowd,  but  those  who  knew  him  best  knew 
that  within  his  short,  thickset  frame  there  dwelt 
a  real  man.  His  death  last  week  rctnoves  a 
notable  figure  from  the  field  of  contracting. 
In  its  March  18  issue  the  New  York  Times 
pays  the  following  tribute  to  this  builder  of 
the  first   suliways  in   New   York  city. 

So  long  as  tlie  trains  run  through  the  suliway, 
that  is.  so  lon.Er  as  New  Ytirk  Cit>'  eiidin'es,  John 
B.  McDonald  will  be  renirmbereil.  And  so  Ion;; 
as  he  is  remembered  in  fonnectioii  with  our 
transit  facilities  liis  rai'e.r  will  stand  as 
another  proof  that  in  fliis  country  anything 
within  liuman  power  is  possible  for  the  hum- 
blest to  accomplish.  The  poor  Irish  lad.  with 
little  scientific  culture,  but  tauglit  in  the  school 
of  experience,  achieved  wliere  otiiers  had  de- 
liberated, hesitated,  and  failed  even  to  attempt. 
It  is  doubtless  too  much  to  say  that  the  subway 
could  not  have  been  built  without  him,  but  the 
fact  is  indisputable  that  he  is  the  man  whom  the 
conditions  evolved,  and  tliat  he  was  equal  to  the 
task.  He  himself  is  said  to  have  taken  a  mod- 
est view  of  his  job,  which  lie  said  was  nothing 
more  than  building  a  string  of  cellars,  end  to 
end.  But  the  cellars  had  to  b.-  built  in  streets, 
and  many  thought  that  tlie  liuildings  would  tum- 
ble in.  There  were  otliers  wlio  thought  the 
work  could  not  be  done  for  the  money,  and  there 
were  still  others  who  thought  ftial  after  tiic 
work  was  completed  banliniplcy  awaited  the 
operators,  if  any  could  he  found.  His  untutored 
native  intelligence  pierced  llie.«c  togs  like  a 
searchlight,  but  they  remain  for  olliers.  Despite 
what  he  did.  and  the  ennrninus  siniplilication  of 
the  problem  through  his  diinoiistr,-ition  of  it,  the 
next  step  is  made  to  seeiu  .is  .langf-rous  and  ob- 
scure as  before.  The  hi^iiesi  ..IHi-ial  authority, 
with  unlimited  engineering  jssi.stance,  laid  down 
routes  and  plans  which  ev,  ii  lie  shrunk  from  at- 
tempting. It  is  a  denionstralion  that  the  wis- 
dom of  the  schools  is  inferior  to  native  intelli- 
gence developed  by  practical  experience.  The 
man  who  never  studied  .  egineeriiig  died  a  Doc- 
tor of  Sciences,  and  will  be  best  remembered  as 
the  benefactor  of  tlie  >  ity  in  its  bitterest  need, 
although  he  has  to  liis  endit  a  long  list  of  con- 
siderable achievriiii  iit.>i  in  otln  r  liianehes  of  his 
profession. 


All  the  modern   improve- 
^  ..      .  ments  are  to  be  included  in 

Commission         j,,^  charter  of  the  new  sub- 
form   of  urban  city  of  Beacon,  which 

Government.  is  to  be  formed  this  sum- 
mer by  the  consolidation  of 
Matteawan  and  FishkiU 
Landing,  two  suburbs  of  New  York  city.  The 
charter  provides  for  the  commission  form  of 
government,  modeled  after  the  Des  Moines 
plan,  together  with  the  initiative,  referendum 
and  recall.  The  city,  which  will  have  a  pop- 
ulation of  about  15,000,  will  be  ruled  by  five 
commissioners,  all  elected  at  large  for  a  period 
of  four  years.  There  will  be  no  mayor,  the 
Commissioner  of  affairs  practically  assuming 
all  the  duties  of  chief  executive.  His  salary 
is  to  be  $300  per  year.  The  Commissioner  of 
accounts  will  be  the  ex-officio  city  clerk  and 
purchasing  agent  for  all  departments.  There 
will  also  be  Commissioners  of  public  safety, 
public  works  and  finance.  The  charter  pro- 
vides that  every  officer  of  the  city  shall  estab- 
lish certain  office  hours  and  that  he  must  be 
at  his  office  during  such  hours.  He  is  also 
required  to  make  periodic  reports  to  the  citi- 
zens through  the  newspapers.  In  the  meantime 
several  states  have  taken  up  the  initiative  and 
referendum  movement.  The  Illinois  legisla- 
ture is  now  considering  a  bill  to  amend  the 
state  constitution  so  as  to  allow  the  use  of  the 
initiative  and  referendum,  and  the  house  of 
representatives  of  the  state  legislature  of  Wis- 
consin has  voted  in  favor  of  giving  the  cities 
of  the  state  operating  under  a  commission 
form  of  government,  the  right  to  adopt  the 
principle  of  the  initiative  and  referendum  and 
the  recall.  The  Wisconsin  bill  also  provides 
for  reducing  the  schedule  of  salaries  for  com- 
missioners, and  this  is  expected  to  induce  a 
considerable  number  of  cities  in  that  state  to 
adopt  the  Commission  form  of  city  govern- 
ment. 


The    golden    wedding    of 
^c■^(^^   lU     A  science    and    industry   is    to 

i<iltieth    Anni-    i,^    celebrated    next    month 
versary   of  at  Boston,  Mass.     On  April 

M.   I.  T.  lOth   the   Massachusetts   In- 

stitute of  Technology  is  to 
hold  a  Congress  of  Tech- 
nology, the  primary  purpose  of  which  is  to 
mark  the  50th  anniversary  of  the  chartering 
of  that  institution.  One  of  the  main  features 
of  the  congress  will  be  the  presentation  of  a 
series  of  papers  which  promise  to  be  a  re- 
markable ancl  striking  record  of  the  place  of 
science  in  modern  industry.  There  are  older 
technical  schools  in  this  country  than  the  Mas- 
sachusetts Institute  of  Technology  but  none 
have  played  a  more  prominent  part  in  the 
application  of  science  in  the  industries.  The 
progress  of  this  institution  and  of  its  .gradu- 
ates, therefore,  is  a  pretty  good  indication  of 
the  development  that  has  taken  place  in  indus- 
trial science  in  this  country.  Papers  dcalin.g 
with  the  various  aspects  of  the  country's  in- 
dustrial problems  are  to  be  presented  at  the 
congress  by  a  large  number  of  Technolo.gy 
graduates  who  have  been  conspicuoulsy  suc- 
cessful in  varied  lines  of  engineering.  It  is 
intended  to  have  the  whole  body  of  papers 
constitute  a  survey  of  engineering  and  indus- 
trial .science  as  a  whole,  from  a  body  of  men 
who  speak  from  first  hand  experience  with 
industrial  nroblems  all  over  the  country.  It 
is  safe  to  say  that  no  similar  discussion  of  the 
industries  has  been  attempted  on  such  a  scale 
and  the  record  should  be  of  unique  sugges- 
tive value  to  the  industrial  concerns  of  the 
country. 
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Alabama. 

The  UiiiiMi  Spriii,i;s  &  Norllicni  Ry..  W.  M. 
Blount.  FVi'sident,  Union  Springs,  Ala.,  is 
?tattil  to  have  sold  enough  bonds  to  New 
York  capitalists  to  assure  the  completion  of 
the  extension  to  Milstadt  on  the  Western 
Railv:iy  of  .Mabania.  It  is  probable  that  a 
niectin.u  of  the  stockholders  of  the  road  will 
be  held  in  the  near  future  to  vote  on  increas- 
ing the  bond  issue  from  $5W.000  to  $3,000,000. 
It  is  the  purpose  to  rcacli  Tallassee  on  the 
north  and  then  build  soulliward  to  Pensacola, 
or  some  other  point  on  the  gulf. 

The  recent  joint  inspection  of  the  properties 
of  the  Alabama  Consolidated  Coal  &  Iron  Co.. 
and  the  Southern  Iron  &  Steel  Co.,  by  the  of- 
ficials of  the  companies,  has  given  rise  to  a 
rumor  that  a  plan  to  nicrse  the  interests  is 
under  consideration.  The  plan  is  said  to  in- 
clude the  construction  of  a  railway  line  con- 
necting all  of  the  properties  of  the"  companies 
and  extending  to  the  navigable  waters  on  iht 
Warrior  River,  and  the  securing  of  a  barge 
and  water  route  to  New  Orleans.  Joseph  H. 
Hoadlcy,  New  York  city,  is  President  of  the 
.Mabama  Consolidated  Coal  &  Iron  Co. 

Arkansas. 

The  England  &  Clear  Lake  R.  R.  Co., 
operating  a  line  extending  from  England, 
AtU..  to  Laster's  Landing,  on  the  .Arkansas 
River,  will,  according  to  a  statement  recently 
made  by  W.  J.  Locke.  England,  Ark.,  Presi- 
dent of  the  concern,  probably  be  extended 
eithei|  up  or  down  the  stream. 

It  is  understood  in  Tonesboro,  Ark.,  that  a 
deal  has  been  closed  !>y  which  R.  E.  Lee  Wil- 
son and  associates  ac(|uired  the  entire  capital 
stock  of  the  Jonesboro,  Lake  City  &  Eastern 
Ry.  Co.  The  former  owners.  A.  J.  Kerfoot, 
E.  _F.  Brown  and  J.  E.  Tones,  disposing  of 
their  entire  interests.  While  the  terms  of  the 
contract  have  not  been  made  public,  it  is  un- 
derstood that  the  new  purchaser  has  paid  the 
sum  of  $22-5.000  and  assumes  the  bonded  in- 
debtedness of  the  road. 

California. 

®.\  contract  has  been  recorded  at  Fresno 
between  the  Fresno,  Hanford  &  Summit  Lake 
Tnterurban  Ry.  Co.  of  Fresno,  owner,  and  the 
Hudson  Counties  Co.  of  New  York,  contractor 
for  the  construction  of  depots,  car  barns,  etc., 
and  the  construction  and  equipment  of  an  elec- 
tric railroad  from  Fresno  to  Kingsburg,  thence 
to  Sanger  and  back  to  Fresno.  The  contract 
price  is  $1,089,500.  The  Hudson  Counties  Co.  ' 
has  sublet  the  entire  contract  to  the  Pinkerton 
Construction  Co.  of  Philadelphia.  As  noted 
in  our  last  issue  the  grading  contract  on  this 
road  has  been  let  to  S.  F.  Hobler.  Sanger,  Cal. 

The  City  Council  of  San  Jose  is  considering 
an  ordinance  granting  the  San  Jose  R.  R.  a 
franchise  for  (he  construction  and  operation 
of  an  electric  railroad  on  Fifth  St.  from  St. 
John  to  St.  James  and  on  St.  James  from 
Fifth  to  Sixth. 

City  Trustees  of  Valleyjo  have  passed  the 
ordinance  granting  the  Northern  Electric  Co. 
of  Chico  a  franchise  to  enter  Valleyjo  with 
its  electric  railway  and  to  run  along  the  water 
front  to  a  connection  with  steamer  for  San 
Francisco.  It  is  stated  that  work  on  the  road 
will  be  begun  soon. 

City  Council  of  Long  Beach,  Cal.,  has  in- 
structed the  Board  of  Public  Works  to  ad- 
vertise for  bids  for  the  construction  of  -3,700 
ft.  of  standard  double  track  railway  across 
and  leading  from  the  city  docks. 

The  Chamber  of  Commerce,  San  Diego,  Cal.. 
is  to  meet  shortly  for  the  purpose  of  taking 
up  the  proposition  to  induce  the  Santa  Fe 
Railway  System  to  reopen  the  Temecula 
Gap  of  the  road  between  Fallbrook  and  Teme- 
cula. which  was  discontinued  after  the  washout 
in  1896.  The  distance  whicli  it  is  proposed 
shall  be  rebuilt  is  13  miles  and  with  its  restora- 
tion  the   route  to  Temecula   would  be  but  33 


miles  in  length  instead  of  l.Vt  miles  as  by  the 
present  arrangement. 

Colorado. 

+The  Lookout  MouiUain  Park  Development 
Co.,  t)20  Empire  Bldg.,  Denver.  Colo.,  is  asking 
bids  untilMarch  2(i  for  grading  roadbed  for 
incline  railroad  from  base  of  mountain  near 
Golden  to  the  top,  approximately  2.iiO(>  ft. 

The  Colorado  Springs  Interurban  Ry.  Co., 
Colorado  Springs,  is  considering  building  a  % 
inile  extension  from  its  present  terminal  at 
Evergreen  Cemetery. 

The  Judiciary  Committee  of  the  House  of 
•Representatives  at  Denver,  has  reported  with 
a  favorable  recommendation,  the  .Mlcn  bill 
providing  for  the  issue  of  $-5,000,000  in  bonds 
for  the  construction  by  the  state  of  the  Moffat 
tunnel  through  the  Continental  divide  west  of 
Denver.  The  only  amendment  to  the  bill  "was 
the  striking  out  of  the  clause  permitting  con- 
vict labor  to  be  employed  in  the  tunnel  work. 
The  bill  was  introduced  bv  Representative 
Gainer  M.  .Mien,  of  Denver. 

Connecticut. 

The  New  York,  New  Havcji  &  H:irtford  R. 
R.  has  changed  its  plans  for  its  new  railroad 
station  at  New  Haven,  Conn.,  and  it  is  now 
said  that  the  station  will  be  located  on  Chape! 
St.  on  the  site  of  the  old  public  market.  The 
tracks  and  platform  of  the  proposed  new  sta- 
tion will  be  underground. 

Florida. 

®J.  M.  Willis,  Millville,  Fla..  is  building  13 
miles  of  new  railroad  for  the  G.  A.  Lumber 
Co..  and  is  also  retieing  and  resurfacing  80 
miles_  of  main  line  for  the  company.  He  is 
likewise  constructing  4%  miles  of  road  for 
the  St.  Andrew  Development  Co.  Mr.  Willis 
can  use  station  men  and  tie  men. 

Inforn-.ation  concerning  the  Georgia  &  Flori- 
da R.  R.  is  to  the  effect  that  the  line  from 
Sparks  to  Moultrie,  Ga.,  will  be  completed 
.April  15  and  that  a  line  will  be  built  from 
Sparks  to  Adel  connecting  with  tlie  South 
Georgia  road  from  points  in  Florida.  W  .A. 
Swallow^  -\ugusta.  Ga.,  is  Chief  Engineer. 

The  Southern  Colonization  Co.,  Gravstone 
Hotel.  Kissimmee,  Fla..  opened  bids  Mai-ch  14. 
for  clearing  railroad  right-of-way  in  Osceola 
County.  Fla.  Work  is  to  progress  at  such 
rate  as  will  insure  completion  on  or  before 
Sept.  30,  1911.     C.  H.  Armstrong  is  Engineer. 

The  Atlantic  Coast  Line  R.  R.  has  "placed 
.m  order  with  the  Carnegie  Steel  Co.  for  1.600 
tons  of  steel  rails,  delivery  to  begin  in  the 
early  spring.  The  company  proposes  a  30-mile 
extension   from   Monticcllo  to  Perrv,  Fla. 

Idaho. 

Information  received  from  Emmett,  Idaho, 
is  to  the  effect  that  the  Idaho  Northern  R.  R. 
will_  have  actual  construction  work  started 
.'\pril  4  on  the  extension  from  that  city  into 
the  Long  Valley  Country.  E.  H.  Dewey, 
Nampa,  Idaho,  is  President  and  General  Man- 
ager of  the  company. 

Information  received  from  Stites.  Idaho,  is 
to  the  effect  that  the  Northern  Pacific  Ry.  Co. 
will  construct  a  road  from  that  point  to  Elk 
City,  a  distance  of  46  miles.  The  line,  ac- 
cording to  the  estimates,  will  necessitate  an 
expenditure  of  $2,500,000.  The  Northern  Pa- 
cific Railway  Co.  already  has  a  line  surveyed 
into  the  Elk  City  district.  It  runs  up  the 
south  fork  of  the  Clearwater  River  to  the 
mouth  of  Elk  Creek,  and  follows  the  latter 
stream  into  Elk  City.  In  addition  to  the  ore 
tonnage  the  new  road  would  tap  2.000  square 
miles  of  the  pine  timber  land.  W.  L.  Darling. 
St.  Paul.  Minn.,  is  Chief  Engineer. 

Illinois. 

®Driscoll  &  McCalman,  Citizens'  Title  & 
Trust  Bldg.,  Decatur.  III.,  as  noted  in  our  last 
issue,  have  been  awarded  the  contract  for  the 


concrete  work  on  the  extension  of  the  Chicago. 
Ottawa  &  Peoria  Ry.  (electric)  from  Joliet 
to  Morris,  111.  The  contract  includes  about 
3,000  cu.  yds.  of  concrete  masonry  in  arches 
and  abutments.  Teams  are  wanted  for  haul- 
ing 1,800  cu.  yds.  of  material. 

The  Illinois  Central  Electric  Ry.,  Canton,  111., 
has  decided  to  extend  its  line  to  Farmington. 
The  proposition  includes  the  securing  of  $35.- 
000  of  stock  subscriptions  by  residents  of  Can- 
ton, Farmington  and  other  places  along  the 
extension.  The  extension  will  be  built  from 
Norris  and  would  be  about  6%  miles  long.  It 
is  estimated  that  the  work  will  cost  $100,000. 

Track  elevation  ordinances  as  follows  are 
now  before  the  City  Council  of  Chicago:  Or- 
dinance providing  for  120  miles  of  track  ele- 
vation to  cost  approximately  $10,000,000  and 
cover  the  tracks  of  seven  railroads  on  the 
South  Side,  the  Illinois  Central,  Chicago  & 
Western  Indiana,  Chicago,  Rock  Island  &  Pa- 
cific, Michigan  Central,  Nickel  Plate.  Pullman 
railway  and  the  Kensington  &  Eastern.  Of  this 
elevation  the  ordinance  provides  that  work 
to  the  amount  of  $7,500,000  shall  be  com- 
pleted within  five  years,  this  covers  the  eleva- 
tion on  the  Illinois  Central.  Chicago  &  West- 
ern Indiana,  Kensington  &  Eastern  and  the 
Michigan  Central.  The  Illinois  Central  tracks 
are  to  be  elevated  from  103rd  St.  to  Kensing- 
ton .i^ve.,  an  ordinance  providing  for  the  ele- 
vation of  the  tracks  on  the  Panhandle  &  Engle- 
wood  connecting  track,  involving  an  expendi- 
ture of  $5,000,000,  is  also  before  "the  council. 

Representatives  of  the  28  railroads  coming 
into  Chicago  are  reported  to  be  considering 
forming  an  association  to  take  over  the  old 
clearing  yards  near  Argo  and  transfer  it  into 
a  distributing  yard  where  all  incoming  freight 
would  be  sorted.  The  .\rgo  tract  is  four  miles 
long  by  a  quarter  of  a  mile  wide,  already  con- 
tains 100  miles  of  switch  track,  and  is'  large 
enough  to  take  200  miles  of  additional  track- 
age. The  clearing  yards  are  at  present  held 
by  the  Chicago  Union  Transfer  Ry.  and  are 
used  for  a  small  amount  of  switching. 

The  Sterling-Moline  Traction  Co.,  of  Ster- 
ling. III.,  is  reported  to  be  planning  to  have 
construction  work  started  next  month  on  its 
proposed  line  from  Sterling  to  Moline.  Early 
in  May  it  is  planned  to  have  work  started  on 
the  line  from  Sterling  to  Princeton.  The  route 
of  the  first  line  is  from  Sterling  and  Rock 
Falls  to  Prophetstown.  Lvndon.  Morrison  by 
way  of  Denrock,  Hillsdale  to  Moline.  The 
Sterling-Princeton  route  is  from  Sterling  and 
Rock  Falls  by  way  of  Van  Petten  to  Walnut, 
to  Ohio  and  by  way  of  Kasbeer  to  Princeton. 
The  directors  of  the  company  are  Joseph 
Wright.  Rock  Falls:  C.  E.  Windom,  Attornev 
N.  G.  VanSant.  .'\.  G.  Van  Petten,  G.  A.  .M- 
len.  Sterling:  Geo.  W.  Burch.  Gah  :  Wm.  H. 
Shaw,  Lyndon :  Wm.  McNeil.  Jas.  H.  Mosher. 
Geo.  E.  Paddock  and  Chas.  W.  Fenn.  Pro- 
phetstown :  Wm.  E.  Tuller,  A.  R.  Lewis.  Chas. 
D.  Gallentine.  Morrison,  and  C.  P.  Sturtevant. 
Erie.  Joseph  E.  Wright  of  Rock  Falls  is 
.Secretary. 

It  is  believed  that  steps  will  soon  be  taken 
by  promoters  who  had  surveys  made  about  5 
years  ago  for  the  construction  of  a  railroad 
from  Rockford  to  Peoria.  111.,  to  revive  the 
project.  Under  the  original  surveys  the  road 
would  have  passed  two  miles  west  of  Sublette, 
but  a  change  is  now  proposed  whereby  the  line 
will  pass  through  that  town.  The  principal  ob- 
ject of  the  road  is  to  reach  the  Northern  Illi- 
nois coal  fields. 

The  St.  Louis  &  San  Francisco  R.  R.  Co. 
has_  leased  the  Cairo  &  Thebes  R.  R.  for  a 
period  of  99  years  and  the  company  will  take 
immediate  steps  toward  rebuildiiip-  with  75-Ib. 
rails  the  Cairo  branch  of  the  Iron  Mountain, 
between  Dexter  Junction  and  Charleston,  and 
when  this  work  is  finished  the  road  to  Charles- 
ton will  have  been  relaid  in  the  heavy  steel 
which  is  the  same  weight  that  is  used  on  the 
main  line  to  St.  Louis. 


4"  indicates  work  now  open  for  bids.     (*)  indicates  a  contract  let  recently. 


March  22,  1911. 

Indiana. 

The  Indiana  Harbor  Belt  R.  R.,  B.  B.  Sey- 
mour, Chief  Engineer,  Gibson,  Lake  County, 
Ind.,  is  reported  to  be  planning  to  issue  $12,- 
000,000  more  bonds  to  complete  its  double 
tracking  and  better  its  terminal  facilities. 

The  Indianapolis  &  Delhi  Traction  Co.  in- 
corporated earlv  this  month  with  a  capital 
stock  of  $100,000,  proposes  to  build  a  traction 
line  from  Indianapolis  to  Delphi,  through  Mar- 
ion, Hamilton,  Clinton,  Tipton,  Howard  and 
Carroll  counties.  This  proposed  line  has  been 
considered  by  a  number  of  Indianapolis  pro- 
moters for  the  last  three  years,  but  prior  to 
the  incorporation  of  this  company  no  active 
steps  had  been  taken  to  build  it.  The  present 
plan  is  to  build  to  Sherid.-ui  and  extend  the 
line  eventually  to  Delphi.  No  franchises  have 
been  asked,  and  it  is  said  the  preliminary  sur- 
vey has  not  been  completed.  The  incorporated 
company  expects  to  proceed  at  once  with  the 
survey  and  requests  for  franchise.  The  direc- 
tors are  Ed  Thistlewaite,  Sheridan,  Ind. ;  Mil- 
ton C.  Beals,  Westfield ;  Morris  E.  Cox,  West- 
field;  E.  Johnson  and  Henry  L.  Smith,  of 
Indianapolis,  Ind. 

Board  of  Public  Works  of  Indianapolis  is 
considering  a  resolution  for  elevating  the  rail 
road  tracks  from  Senate  Ave.  to  Massachusetts 
.Ave.,  a  step  preliminary  to  work  that  may  co-t 
upward  of  $o,000,000.  Following  the  adoption 
of  the  resolution,  the  city  engineer  will  then 
begin  the  preparation  of  detailed  plans  which 
will  include  the  disposition  of  Pogue's  Run  in 
the  downtown  district  in  some  manner  yet  to 
be  decided.  It  will  require  at  least  one  year 
to  prepare  the  track  elevation  plans.  The 
Legislature,  at  the  session  just  closed,  amended 
the  track  elevation  law  so  that  any  complete 
elevation  scheme  may  be  ordered  in  one  year 
and  also  raised  the  maximum  track  elevation 
tax  levy  from  4  to  6  cts.  With  the  increased 
levy  and  bond  issues,  the  city  expects  to 
have  no  difficulty  in  meeting  its  part  of  the 
cost.  Henry  W.  Klausmann  is  City  Engineer. 
The  Terre  Haute,  Indianapolis  &  Eastern 
Traction  Co.,  T.  F.  Grover,  General  Manager. 
Terre  Haute,  is  to  rebuild  two  miles  of  its 
track  at  Terre  Haute  this  spring. 
Iowa. 
.V.  W.  Harris  &  Co.,  Chicaoo,  HI.,  owners  of 
the  majority  of  stock  and  controllers  of  the 
bonds  of  the  Des  Moines  City  Ry.  Co.,  have 
purchased  the  other  interests  in  the  system  and 
will  rehabilitate  it  spending  $500,000  at  once. 
It  is  stated  that  J.  D.  Harrigan,  heretofore 
Manager  of  Columbus,  Delaware  &  Marion 
Ry.,  of  Columbus,  O.,  will  become  active  man- 
ager of  the  Des  Moines  system. 

The  Chicago  &  Northwestern  Ry.,  accord- 
ing to  advices  from  Cedar  Rapids.  la.,  will  ex- 
pend $200,000  in  improvements  in  this  city 
if  the  City  Council  will  give  the  road  the  right 
to  double-track  its  lines  through  the  town.  At 
Iiresent  there  is  only  a  single  track  through 
I .edar  Rapids  connecting  Otis  and  Beverly,  al- 
though the  cut-off,  which  is  the  short  cut  be- 
tween the  two  stations  named,  is  double- 
tracked.  E.  C.  Carter,  Chicago.  111.,  is  Chief 
Engineer. 

The  Chicago,  Milwaukee  &•  St.  Paul  Ry.,  ac- 
cording to  reports  from  tlu-  \:cinily  of  Manila. 
la.,  has  purchased  the  Atlantic  North  &  South 
R.  R.  and  will  build  from  Kimbleton  east,  of 
Trwin,  to  Manilla.  C.  B.  Judd.  Atlantic  City, 
la.,  is  Chief  Engineer. 

Work  has  been  started  on  the  grade  of  the 
proposed  new  freight  tr.-ick  of  the  Waterloo, 
Cedar  Falls  &  Northern  R.  R..  across  the  Vir- 
den  slough,  parallel  with  the  present  right-of- 
way.  T.  E.  Rust,  Waterloo,  la.,  is  Chief  En- 
gineer. 

Kansas. 

.\dvices  from  San  Junta.  Colo.,  state  that  the 
Santa  Fe  Svstem  is  making  preparations  to 
ballast  the  roadbed  between  Garden  City,  Kan., 
and  Holly.  Colo.,  a  dist.-.nf-  of  .about  ir,  miles, 
with  clav. 

The  Wichita  Intcrurb;\!i  Ry.  Co..  O.  A. 
Bovle,  General  Manager.  Wichita,  has  plans 
weil  along  for  an  extensi'in  to  Hutchinson, 
through  Burrton,  running  along  the  south 
side  of  the  Santa  Fe  linr.    The  extension  will 
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probably  ero>s  ilie  Santa  Fe  at  a  cut  just 
east  of  Mission.  The  junction  will  be  probably 
about  one  mile  south  of  Mission.  The  road 
will  run  directly  west  from  the  junction  to 
Halstead,  thence  west  on  the  south  side  of  the 
Santa  Fe  right  of  way  to  Hutchinson. 

The  Village  Council  of  Cherryvale  has  grant- 
ed a  franchise  to  D.  H.  Siggins,  Coffeyville, 
Kan.,  for  a  proposed  interurban  extension, 
hranehises  have  also  been  secured  in  Chanute 
ami  Humboldt  and  lola  votes  at  the  spring 
election  on  granting  a  franchise. 

The  .\rkansas  Valley  Interurban  Ry.,  O.  A. 
Boyle,  General  Manager,  Wichita,  Kan.,  has 
let  contract  for  1(1,(1(10  ties  to  be  used  on  the 
extension  from  Sedgwick  to  Newton  and  from 
Newton  to  Halstead. 

["he  recently  chartered  .Arkansas  City,  Wel- 
lington &  Northwestern  R.  R.,  which  purposes 
to  build  .1  mad  from  .Arkansas  City  northwest, 
through  Wellington  and  Conway  Springs  to 
llutchinMin,  has  effected  a  permanent  organ- 
ization, with  .State  Senator  Geo.  H.  Hunter, 
(if  Wellington,  as  president,  and  Roy  W.  Hitch- 
cock, secretary.  A  construction  company  has 
liecn  organized  with  T.  J.  Garland  of  Welling- 
Kin  president  and  Roy  W.  Hitchcock  secretary. 


Kentucky. 

It  seems  likely  that  the  Temiessee  Central 
K.  R.,  L  F.  Lonnbladh,  Chief  Engineer,  Nash- 
ville, Tenn..  will  soon  take  up  its  proposed  ex- 
tension from  Hopkinsville,  Ky.,  to  Paducah, 
Ky.,  a  distance  of  40  miles.  This  extension  was 
permanently  located  about  a  year  ago. 

Langhorne  &  Langhorne,  Lynchburg,  Va., 
liave  been  awarded  the  contract  for  construct- 
ing the  Sandy  Valley  &  Elkhorn  Ry.  for  the 
Consolidation  Coal  Co.  The  line  will  extend 
from  a  connection  with  Chesapeake  &  Ohio 
Rv.  at  the  mouth  of  Shelby  Creek  to  the  head 
.if  Elkhorn  Creek  and  will  be  28  miles  long. 
F.  E.  Englar,  Pikeville.  Ky.,  is  Chief  Engineer. 

It  has  been  announced  by  R.  W.  Riggins, 
promoter  of  the  proposed  railroad  from 
Brownsville,  Tenn.,  to  Paducah,  Ky.,  that  ac- 
tual construction  work  will  be  started  at  an 
early  date,  and  that  surveyors  will  be  put  in 
the  field  at  once  to  repair  the  old  grade  whicli 
was  made  40  years  ago  and  has  been  lying  idle 
ever  since.  It  was  completed  between  Browns- 
ville and  Friendship,  a  distance  of  22  miles, 
but  has  been  badly  washed  in  some  places. 
Land  owners  have  deeded  this  grade  to  the 
new  company.  Crockett  County  is  asked  to 
make  a  donation  of  $3O,000  and  the  right-of- 
way.  A  committee  was  appointed  to  raise  the 
money  and  they  are  having  no  trouble.  All  of 
the  farmers  along  the  proposed  road  having 
Ligreed  to  give  from  $2  to  $•">  per  acre  on  their 
lan(l  to  aid  the  building  of  the  road.  The 
citizens  of  Brownsville  are  very  much  inter- 
ested in  the  building  of  the  road.  They  arc 
asked  to  make  a  donation  of  $40,000  and  right- 
of-wav.  C.  L.  Clifton,  a  prominent  real  es- 
tate dealer  of  Brownsville,  notified  Riggins 
that  the  money  was  ready,  and  also  the  right- 
of-way.  It  was  further  stated  that  they 
would  be  in  a  position  to  let  contracts  on  the 
grading  in  the  next  few  days. 

Louisiana. 

It  is  believed  that  construction  work  is  to 
lie  started  shortly  on  an  extension  of  the  new 
river  branch  of  the  St.  Louis  &  San  Francisco 
R.  R.  from  Irwinville  up  to  new  river  country 
past  Lakeland.  The  Frisco  last  year  built  the 
iiew  river  road  to  Lakel.md,  a  distance  of 
about  seven  miles.  The  new  line  has  proved 
such  a  good  territory,  not  only  a  good  feeder 
for  the  road,  but  has  opened  a  heretofore 
closed  territory  to  the  Baton  Rouge  merchants, 
that  the  Frisco  officials  decided  to  make  an 
extension  of  the  line,  and  also  to  more  than 
double  the  mileage.  The  new  road,  when  com- 
pleted, will  be  over  15  miles  long. 

Plans  are  under  consideration  for  the  im- 
provement of  the  lermiiril  facilities  at  Coving- 
ton, La.,  of  the  Baton  liougc.  Hammond  & 
Eastern  Ry. 

The  Police  Jure  of  r;i!casieu  has  granted  an 
extension  of  one'  ve?.r'-:  time  to  the  Lake  .Ar- 
thur, Jennings  &  Northern  R.  R.  Co.  in  which 
to    complete"  the    '-oad.     The    original    time    in 

indicates  a  contract 


which    the    road   was    to   have    been   cumplcteil 
was  May  1   of  the  present  year. 

Maryland. 

The  State  Public  Service  Commission  has 
approved  the  plans  of  the  Towson  &  Cockeys- 
ville  Electric  Ry.  Co.  and  the  line  will  be  built 
over  a  private  right  of  way  to  connect  with  the 
electric  cars  at  Towson  and  the  Northern  Cen- 
tral Ry.  at  Cockeysville.  It  is  proposed  to 
have  the  line  in  operation  by  Sept.  1.  Accord- 
ing to  the  maps  of  the  company,  the  line  will 
start  from  a  point  near  the  Courthouse,  at 
Towson,  and  will  proceed  to  the  northern 
boundary  of  the  town,  whence  it  will  take  a 
direct  route  to  Liitherville ;  then  to  follow  a 
line  east  of  the  Northern  Central  Ry.  to 
Timonium  and  Te.xas  and  to  cross  the  North- 
ern Central  at  a  point  south  of  Cockeysville. 
The  line  will  then  run  west  of  the  Northern 
Central  and  the  York  road  to  Marble  Hill. 
The  directors  of  the  company  are:  President, 
J.  Alexis  Shriver ;  vice-president,  William  H. 
Wight ;  secretary  and  treasurer,  James  S. 
Nussear;  William  H.  Griffin,  Charles  E.  Rie- 
man  and  David  G.  Mcintosh,  Jr. 

Massachusetts. 

The  State  Railroad  Commission  has  ap- 
proved the  plans  of  the  Boston  Elevated  Ry., 
Geo.  A.  Kimball,  Chief  En"ineer,  Boston. 
Mass..  for  the  location  of  its  extension  from 
North  Station  to  Lechmere  square  in  Cam- 
bridge. 

Michigan. 

The  Michigan  United  Rys.  Co.,  Lansing. 
Mich.,  which  proposes  to  build  an  electric  line 
from  Lansing  to  Saginaw  completed  its  sur- 
veys from  St.  Charles  to  the  latter  city  early 
this  month.  It  is  understood  that  the  com- 
pany has  acquired  the  franchise  of  the  Michi- 
gan Southern,  which  was  given  free  to  that 
line  seven  years  ago.  The  route  from  St. 
Charles  to  Saginaw  is  through  one  of  the 
best  agricultural   sections  of  the  state. 

The  City  of  Ionia  will  vote  on  April  3 
on  granting  a  franchise  to  Andrew  Fyfe. 
Detroit,  for  the  proposed  Detroit  S:  Grand 
Rapids   Electric    Ry. 

The  Pere  Marquette  Ry.,  according  to  in- 
formation received  from  Port  Huron,  Mich., 
will  remove  the  round  house  in  that  city  from 
the  present  site  at  Sixteenth  St.  to  Court  St. 
The  cost  of  the  work  will,  it  is  estimated,  be 
about  $50,000 

Minnesota. 

The  .Vrctander  Railway  Promoting  Organ- 
ization has  been  organized  by  citizens  in  the 
territory  northwest  of  Willmar,  Minn.,  in  an 
effort  to  secure  railroad  facilities,  either 
steam  or  electric.  At  present  an  electric  line 
to  be  built  from  Willman  is  proposed  and 
there  is  talk  of  organizing  a  local  company 
to  build  such  a  line.  Ben  Halvorson.  Nor- 
way Lake.  Minn.,  is  Secretary  of  the  Promot- 
ing Organization. 

Missouri. 

A  railroad  club  has  been  formed  at  b'restoe 
with  E.  E.  Trippe  as  president,  and  is  now 
securing  subscriptions  to  make  a  preliminary 
survey  from  Warsaw  to  Cross  Timbers  for 
the  proposed  electric  line  from  Warsaw  to 
Springfield.  B.  Orlando  Taylor,  Bosw-.orth, 
Mo.,  is  interested  in  the  proposed  line. 

The  St.  Louis  &  San  Francisco  R.  R.  is  re- 
ported to  have  taken  over  the  Houck  railroad 
lines,  and  will,  it  is  said,  immediately  construct 
another  line  from  Capt.  Girardeau  to  Hick- 
man. Ky.,  passing  throu.gh  Charleston.  Mo. 
Some  credence  is  placed  in  the  story,  as  it  is 
well  known  that  the  Frisco  has  long  wanted 
to  reach  Blodgett,  Mo.,  and  Charleston.  Mo- 
lt is  also  known  that  Mr.  Houck  recently  had 
a  survey  made  from  the  Cape  to  Hickman  with 
the  end'  in  view  "f  exti-nding  his  line-;  to  that 
point. 

The  T,isl-Gifford  Lonstruction  Co..  Joplin, 
Mo.,  according  to  advices  from  Joplin.  have 
finished  their  contract  for  building  the  Mis- 
souri. Kansas  &  Texas  Ry.  grade  from  the 
main  line  to  the  new  XTnion  depot  and  is  pre- 
paring to  move  their  outfit  to  other  work  in 
the  East. 


^  indicates  work  now  open  for  bids. 


let  recently. 
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Kansas  City  and  Vicinity. 

(regular  corresihinpence.) 

This  has  been  an  intcresiins  week  unions 
contractors.  The  Kansas  City  Southern  R.  R. 
has  been  receiving  bids  on  1,,'>00,000  cu,  yds. 
of  work  on  its  line  and  this  has  jiroved  to  be 
an  attraction  that  none  seen'ied  to  be  able  to 
resist.  Some  came  to  bid  on  sections  of  the 
work  only  and  some  on  the  entire  line ;  others 
were  content  to  look  on  without  bidding.  At 
this  writini;  the  bids  are  all  in  but  the  awards 
will  not  be  made  imtil  Monday  the  20th. 

William  List,  of  List  &  Gifford,  Davenport, 
Iowa,  is  one  of  the  bidders  on  the  Kansas  City 
Southern  work  and  has  been  stopping  at  the 
Baltimore  for  several  days  past.  Mr.  List 
says  his  company  has  a  large  amount  of  work 
in'  sight  and  he  looks  forward  to  a  very  bvisy 
year. 

Norton  Bros,  of  Kansas  City  are  doing  a 
nice  piece  of  excavating  at  14th  and  Balti- 
more Sts.  Their  revolving  shovel  is  attract- 
ing a  great  deal  of  attention  and  the  amount 
of  earth  that  is  loaded  out  every  day  is  really 
surprising. 

Newt.  Wilcoxson  was  here  this  week.  Newt, 
is  one  of  those  remarkable  men  who  seem  to 
grow  younger  as  the  years  pass.  The  con- 
tracting business  seems  to  agree  with  him 
physically  and  we  learn  from  reliable  sources 
that  it  has  also  been  agreeable  to  him  from 
a  financial  point  of  view. 

On  account  of  several  minor  changes  along 
the  right  of  way  of  the  Kansas  City-St.  Louis 
electric  road,  the  L.  J.  Smith  Construction  Co.. 
general  contractors  for  the  road,  has  not  as 
yet  sub-let  the  work.  However,  Mr.  Scott 
Mitchell  of  that  company  thinks  all  obstacles 
of  this  kind  will  be  removed  within  a  few 
days,  when  the  profiles  will  be  open  to  team 
and  shovel  outfits  desiring  work. 

J.  H.  Flick  of  Chicago  was  among  those 
with  us  this  week.  It  is  understood  he  is  one 
of  the  bidders  on  the  Kansas  City  Southern 
work.  Mr.  Craig  of  the  J.  H.  Flick  Co..  was 
also  here. 

Mr.  Geo.  Gist  was  down  from  Chicago  this 
week.  Mr.  Gist  was  surprised  with  the 
amount  of  work  that  is  going  to  be  done  in 
and  around  Kansas  City  this  season  and  it 
would  not  be  surprising  if  he  decides  to  land 
an  outfit  on  some  good  contract  in  this  vicin- 
ity. 

Dave  Griffith  is  one  of  the  busy  ones.  Dave 
is  a  contractor  farmer.  While  he  resides  in 
Kansas  City,  yet  just  south  of  here  lies  1,000 
acres  of  fine  Missouri  land  that  he  owns.  By 
a  curious  coincidence  the  largest  shovel  cut  in 
the  profiles  of  the  K.  C.  Southern  work  lies 
directly  on  Dave's  farm.  Now,  if  we  should 
happen  to  announce  that  Mr.  Griffith  is  going 
to  do  this  particular  piece  of  work  no  one 
should  be  surprised.  Of  course  Dave  has  been 
what  is  known  as  a  "team  man''  all  his  life, 
but  we  predict  a  big  success  for  him  if  he 
should  decide  to  tackle  the  steam  shovel  and 
cars.    Dave  Griffith  is  a  real  contractor. 

Mr.  Hannon  of  Hannon  &  Hickey,  St.  Louis, 
is  at  the  Baltimore  and  will  remain  in  town 
until  after  the  letting — perhaps   longer. 

The  writer  had  a  pleasant  hour  this  week 
with  Colonel  J.  H.  Hampson  of  Mexico  City, 
Mexico.  Colonel  Hampson  is  in  the  best  of 
health  and  spirits.  He  says  that  while  the 
insurrection  in  his  country  has  temporarily 
stopped  the  wheels  of  progress,  yet  it  is  only 
a  question  of  a  short  time  until  everything 
will  be  settled.  He  says  2,000  miles  of  rail- 
ways will  be  built  in  Mexico  within  a  very 
short  time.  The  many  friends  of  Colonel 
Hampson  will  be  glad  to  know  he  is  looking 
and  feeling  so  well  and  is  optimistic  over  the 
future  of  his  chosen  country. 

Mr.  E.  S.  Johnson,  President  of  the  Daven- 
port Locomotive  Works,  was  in  town  a  few- 
days  ago.  He  ran  down  from  Excelsior 
Springs  to  shake  hands  with  his  many  friends 
in  town  this  week.  Mr.  Johnson  thinks  that 
although  work  over  the  country  is  not  open- 
ing with  the  same  rush  as  in  former  years, 
yet  there  will  be  a  great  amount  let  within  a 
short  time. 


St   Louis   Items. 

UV   .\.   B.    KOEMG. 

©Contracts  for  paving  and  sewering  25 
blocks  of  Belleville  streets  were  awarded  by 
the  Board  of  Improvements.  Ilocffken  Broth- 
ers of  l>clleville  were  awarded  the  Jarrot 
and  C  street  work  for  $37,tiilT.r)5  and  Recb 
Brothers  of  Belleville  got  Douglas  avenue  and 
Svcaniore  streets  for  $28,683. 

(5>Thc  contract  for  the  erection  of  the  Jef- 
ferson  Memorial,  to  be  built  at  the  Dc  Bali- 
vicre   entrance   to   Forrest    Park,    on   the   site 
of   the  main   entrance   to  the   Louisiana   Pur- 
chase Exposition,  with  the  surplus   from   the 
Exposition  was  aw'arded  to  James  Stewart  & 
Co.,  at  a  contract  price  of  $.'5()0,000.  The  award 
was  made  by  the  subcommittee  of  the  Execu- 
tive  Connnittee   to   which   the   supervision   of 
the    erection    has    been    assigned.     This    sub- 
committee consists  of  David  R.  Francis,  A.  L. 
Shaplcigh,   Charles  W.   Knapp,   W.   K.   Bixby 
and  L.  D.  Dozier.     The  bids  were  opened  in 
the  office  of  Mr.  Francis.    There  were  eleven 
bidders,  all  St.  Louis  concerns  except  one,  the 
Fuller  Construction   Co.  of  New  York.  ,  "The 
contract  price  is  exclusive  of  the  commission 
paid  to  the  architect,  Isaac  S.  Taylor,  and  of 
the    sculpture   and    the    mural   painting   which 
will  form  a  notable  feature  of  Jcfi'erson  Hall, 
w-hich  will  occupy  one  wing  of  the  structure, 
the   other  wing  taken  up  with   the   exhibition 
rooms  of  the  Missouri  Historical  Society.  The 
letting   of   the   contract    followed   the    signing 
of  the  ordinance  authorizing  the  construction 
of  the  monument  by  John   H.  Gundlach,  act- 
ing  mayor.      Under   the   terms    of    this   ordi- 
nance tile  care  of  the  structure  will  be  under 
the  jurisdiction  of  the  Park  Department.    The 
assigning  of  quarters  in  the  structure  is  given 
to   the    park    commissioner.        In    its   passage 
through  the  Municipal  Assembly  the  ordinance 
was  changed  to  eliminate  the  board  of  control 
w-hich  the  original  bill  provided.     Sets  of  blue- 
print plans  of  the  structure  w-ere  sent  by  the 
contractor  to  sub-contractors,  who  will  bid  on 
separate  portions  of  the  w-ork.     The  construc- 
tion will  begin   early  this  spring  and  present 
plans  are  to  complete  the  building  in  time  for 
its  dedication  on  the  ninth  anniversary  of  the 
dedication   of  the   Louisiana   Purchase   Expo- 
sition, which  took  place  April  30,  1903.     The 
contractor    for   the    monument   had    only   one 
small  contract  on  the  World's   fair,  the  con- 
struction of  the  exposition  power  house,  which 
was  located  iust  west  of  machinery  hall,  near 
Skinker    road.     The   plans    for   the    structure 
have  been  changed  slightly  as  a  result  of  the 
co-operation  of  city  officials.     The  public  com- 
fort station,  which  will  occupy  a  large  portion 
of  the  basement,  was  greatly  enlarged.    Miss 
Charlotte   Rumbold,    secretary   of    the    Public 
Recreation  Commission,  conducted  in  connec- 
tion  w^ith  the   Park   Department,   made  many 
of    the    suggestions    for    changes   which    were 
introduced.     Miss  Rumbold  has   studied   such 
conveniences  in  many  cities.     The  plans  also 
were  changed  so  as  to  accentuate  the  central 
pavilion   which   separates  the    wings     of     the 
structure.     The  flat  dome  which  forms  a  fea- 
ture of  this  pavilion  will  be  made  more  visible. 
This    central    pavilion    will    be    open    to    the 
weather    and    will    display    at    its    center    the 
seated    statue   of   Thomas   Jefferson   by   Karl 
Bitter,    which    is    now    being    designed.      The 
material  for  the  building  is  buff  Bedford  lime- 
stone,  this    being   the    highest    grade   of   this 
famous  building   stone.      None   of   this   grade 
has  yet  been  used  in  St.  Louis  buildings,  the 
blue  "grade  having  been  used  exclusively. 

The  figures  given  are  for  supplying  engine 
houses.  "The  period  covered  by  the  contract 
is  March  20  to  June  26. 

Columbus  S.  Jones  wants  Matt  Connor's 
address.  Address  him  care  of  Koenig's  Labor 
Aeencv,   St.   Louis,   Mo. 

Frank  McCaughey,  a  son  of  Big  Jack's 
stopped  off  a  day  here  on  his  way  back  to 
Chicago  from  Kansas  City,  where  he  looked 
over  the  Kansas  City  Southern  work.  They 
have  80  teams  idle  which  they  can  place  on 
w-ork  immediately.  .5402  Magnolia  Ave.,  Chi- 
cago,  III.,   will    catch   them. 

T.  W.  Blythe  of  Blythe  Bros.,  Tama,  la., 
was  with  us"  a  day  last  week.    Blythe  informs 


4>  indicates  work  now  open  for  bids.    ®  indicates  a  contract 


us  that  they  have  tinishcd  their  work  on  the 
Northern  Pacific  and  are  looking  around  for  a   ' 
grading  contract. 

P.  J.  McGraw  reports  his  outfit  which  con- 
sists of  0  teams,  idle  at  Palmyra,  Mo. 

J.  H.  McFarlin,  Springfield,  III.,  is  in  the 
market  for  any  kind  of  grading  or  concrete 
work. 

Wm.  Ogle  has  finished  his  work  at  Clayton, 
Mo.     Ogle  wants  work  for  a  7-team  outfit. 

A  heavy  drop  in  the  price  of  forage  was 
shown  in  bids  just  opened  by  the  supply  com- 
missioner of  St.  Louis.  The  bidders  offer  to 
supply  all  city  departments  that  use  horses, 
the  principal  one  being  the  fire  department. 
The  following  table  shows  the  price  at  the 
last  letting,  the  price  at  the  previous  letting, 
and  the  price  at  the  corresponding  letting  last 

vear : 

Correspond- 

Present         Last        ing  quar- 

Kind  of  forage.       quarter,     quarter,     ter,  1910. 

No.   1   timothy  hay $15.80         $17.20.        $18.3.t 

Choice   prairie  hay 14.50  15.10  15.45 

Clover  hav    13.40  16.00  18.00 

No.  ?  white  oats 35%  .37%  .53% 

No.  2  mixed  oat.s 3614  -37%  .53% 

No.  2  corn 53  .49  .73 

Mike  Conroy  took  a  flying  trip  to  Kansas 
City  last  week.  Looked  over  some  work  there 
and  returned  to  his  work  at  Godfrey,  111., 
which  is  nearing  completion. 

Wm.  O'Connor  is  here  waiting  for  some 
new  work  to  turn  up. 

The  two  Pats,  Hannon  and  Hickey,  left 
here  for  Kansas  City  to  put  in  a  bid  on  the 
steam  shovel  work  that  the  Kansas  City 
Southern  R.  R.  Co.  is  going  to  let. 

Carv  Bros.,  R.  F.  D.  No.  1,  Cora,  111.,  still 
have  about  250,000  yards  of  levee  work  to 
let.  This  work  is  all  in  fields.  Height  of 
levee  4  to  8  feet.  Will  let  work  in  quantities 
to    suit    outfits. 

Sam  Bush  h^s  taken  200,000  yards  of  Gary 
Bros.'  levee  work  in  southern  Illinois. 

Tom  Keating  of  Keating  Bros,  is  here  look- 
ing for  work  for  their  2.5-team  and  machine 
outfit  which   is  idle  at  Mt.   Carmel,   111. 

T.  J.  Morris  writes  us  from  Palmyra,  Mo., 
that  he  has  finished  work  at  that  point  and  is 
in  the  market  for  any  kind  of  grading. 

Nebraska. 

Engineers  have  been  over  the  route  of 
the  proposed  electric  line  betwen  Beatrice  and 
Adams  to  make  a  rough  estimate  of  the  cost 
of  construction.  W.  H.  Robins,  Beatrice, 
Xeb.,  is  interested. 

The  County  Supervisors  at  Oakland  have 
granted  the  proposed  new  line  of  railroad  a 
right  of  way  between  Tekamah  and  Decatur, 
along  the  main  traveled  public  road.  Deca- 
tur has  already  granted  a  franchise  for  the 
road  and  all  that  remains  is  the  right  of 
entry  into  Tekamah.  This  project  is  backed 
by  eastern  capital.  McKeen  motor  cars  will 
lie  used  on  the  line. 

New  Jersey. 

Surveys  are  being  made  for  the  proposed 
electric  railway  between  Millville  and  Ocean 
Citv. 

the  Ocean  City  Electric  R.  R.  Co.,  Ocean 
City,  N.  J.,  has  completed  plans  for  a  branch 
line  from  34th  St.  to  Beesley's  Point.  It  is 
expected  the  work  will  be  completed  before 
summer. 

The  Delaware,  Lackawanna  &  Western  R. 
R.,  G.  J.  Ray.  Chief  Engineer,  Hoboken.  N.  J., 
will  soon  complete  plans  for  its  improvement 
work  through  Glen  Ridge  to  Montclair.  Work 
on  the  Bloomncld  end  of  the  improvements  is 
now  underwa\'. 

New  York. 

The  Rutland  Railway,  Light  &  Power  Co.. 
Rutland,  Vt.,  is  planning  to  build  a  9-mile  ex- 
tension from  Fairhaven,  'Vt.,  to  Whitehall, 
N.  Y. 

Good  progress  is  being  made  with  the  con- 
struction of  the  line  of  the  New  York,  West- 
chester &  Boston  Ry.  During  the  week  end- 
ing March  11  several  bridges  in  the  Bronx 
section  of  New  York  were  completed  and 
some  2,000  ft.  of  subway  steel  placed.  In  Mount 
Vernon  the  large  cut  as  far  north  as  East 
Fifth  St.,  was  completed,  and  on  the  north  end 
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to  a  point  about  2(W  ft.  south  of  Fulton  Ave. 
Piers  and  abutments  for  the  viaduct  from  Co- 
lumbus Ave.  to  the  north  side  of  the  New 
Haven  R.  R.  were  practically  completed,  and 
the  erection  of  the  steel  work  will  be  started 
in  a  short  time.  Ninety  per  cent  of  the  con- 
crete work  for  the  viaduct  on  the  Hutchinson 
River  is  completed,  and  the  abutments  and  re- 
taining walls  in  North  Pelham  are  nearing 
completion.  A  steam  shovel  is  at  work  on  the 
line  between  North  Pelham  and  New  Rochelle, 
and  the  material  being  loaded  by  it  is  being 
used  in  making  the  embankment  ,  between 
that  point  and  Second  Ave.  and  North  Pelham. 
Another  shovel  is  at  work  on  the  Gannon  prop- 
t.ty  just  south  of  New  Roclielle  Ave.,  on  the 
White  Plains  branch.  An  additional  steam 
shovel  plant  has  been  shipped  to  start  work 
between  Quaker  Ridge  Road  and  Palmer  Ave., 
and  three  more  shovels  are  at  work  between 
Palmer  Ave.  and  White  Plains  and  making 
rapid  progress. 

The  Lehigh  Valley  R.  R..  E.  D.  Ashby, 
Chief  Engineer,  New  York.  N.  Y..  is  stated 
to  have  plans  under  consideration  for  the 
construction  of  new  iron  ore  and  coal  docks 
at  the  Tifft  Farm  in  BufTalo.  The  plans  are 
said  to  include  the  erection  of  concrete  docks, 
to  be  equipped  with  electric  unloaders.  The 
improvements    will   cost   $50(1,000. 

North   Carolina. 

®Stewart  &  Jones,  who  have  l)ecn  awarded 
the  contract  for  grading  the  line  of  the 
Piedmont  &  Northern  Ry.  (electric),  between 
Charlotte  and  Kings  ^Mountain,  as  noted  in 
our  last  issue,  have  opened  offices  in  the  Le- 
bovitz  Bldg.,  at  Gastonia,  N.  C,  where  they 
will  have  tlieir  headquarters  for  the  work. 
Two  steam  shovels  have  been  ordered  sent 
to  Gastonia,  and  will  be  placed  at  work  this 
week.  Several  grading  camps  are  also  being 
located.  R.  J.  Bingham,  Gastonia,  has  been 
awarded  a  sub-contract  for  the  concrete  and 
masonry  work  on  this  portion  of  the  line. 

The  North  Carolina  Interurban  R.  R.  Co. 
(formerly  the  Isothermal  Traction  Co.),  which 
proposes  the  construction  of  a  railroad  from 
Rutherfordton  through  Polk  County,  has  made 
a  proposition  to  Columbus  for  entrance  to  that 
city.  Wm.  M.  Peyton,  Rutherfordton,  N.  C, 
is  Chief  Engineer. 

The  Carolina,  Clinchfield  &  Ohio  Ry..  M.  T. 
Caples,  General  Manager,  Johnson  City, 
Tenn.,  is  reported  to  have  started  surveys  for 
its  new  coal  storage  yard  at  Bostic,  N.  C. 

Surveys  have  been  started  for  the  proposed 
trolle\'  line  between  Abbeville  and  Centre- 
ville.  Cothran  &  Cothran.  Engineers.  Green- 
wood. N.  C,  are  the  engineers. 

The  Seaboard  Air  Line.  W.  L.  Seddon, 
Cliief  Engineer,  Portsmouth,  Va..  is  preparing 
]ilans  for  a  new  freight  station  at  Raleigh, 
N.  C 

Advices  from  Elkin.  N.  C,  under  date  of 
March  6,  state  that  work  on  the  Elkin  &  Alle- 
ghany R.  R.  is  progressinf  nicely.  The  .grad- 
ing is  all  done  from  the  foot  of  the  Blue  Ridge 
Mountains,  near  Roaring  Gap,  to  the  corpor- 
ate limits  of  Elkin,  a  distance  of  15  miles. 
The  convicts,  who  are  doing  the  work,  are 
all  stout,  able-bodied  men,  and  do  good  work. 
The  force  is  now  at  work  inside  the  corporate 
limits  of  the  town  and  are  engaged  in  mak- 
ing a  cut  through  a  bluff,  which  is  almost 
solid  rock.  The  cut  is  about  an  eighth  of  a 
mile  in  length  and  will  be  from  5  to  20  ft. 
in  depth.  When  this  is  finislied,  the  roadbed 
will  be  ready  for  the  ties  and  rails. 

The  Charlotte  &  Norfolk  Ry.  Co.  has  applied 
for  a  charter  to  construct  a  railroad  from 
Charlotte,  N.  C.,  to  Norwood,  the  project  men- 
tioned in  our  last  issue,  Tlic  charter  provides 
that  work  may  be  started  when  $25,000  has 
been  subscribed  although  the  authorized  capi- 
tal is  $2,000,000  and  will  allow  the  proposed 
road  to  touch  at  Tro\-.  Mount  Gilead,  Fayette- 
ville,  Norfolk,  and  other  noints.  It  also  con- 
tains provisions  with  reference  to  counties, 
towns,  townships  and  cities  voting  bonds  for 
the  help  of  the  road.  Among  those  signing 
the  paper  are  M.  C.  Mavcr.  D.  P.  Hutchison, 
N.  S.  Alexander.  C.  G.  Creighton.  J.  A.  Hath- 
cock.  -\.  Little.  J.  F.  Shinn  and  others. 


North  Dakota. 

The  VVahpeton-Rreckcnridge  Street  Ry- 
Co.,  Breckenridge,  Minn.,  is  having  plans  and 
estimates  prepared  for  its  proposed  inter- 
urban electric  line,  the  route  of  which  is  as 
follows :  Southwest  to  Hankinson  following 
section  lines  through  Great  Bend,  and  the 
most  thickly  settled  portions  from  Brecken- 
ridge to  Barnesville,  following  what  is  known 
as  the  old  grade,  one  mile  south  of  Manston. 
a  branch  line  will  run  cast  through  Rothsay 
into  Otter  Tail  county  and  that  magnificent 
Park  and  Lake  region,  the  pleasure  and  pride 
of  Minnesota;  thence  between  Star  Dead 
Lake,  northeast  to  Perham  on.  the  N.  P.  rail- 
way. The  company  is  considering  a  plan  to 
construct  its  own  power  plant  at  some  points 
and  on  the  line  in  Otter  Tail  county,  en- 
abling it  to  furnish  its  own  power  and  also 
supply  Rothsay,  Barnesville  and  other  points 
as  well,  and  farmers  along  the  line. 

Citizens  of  Minot,  N.  Dak.,  have  decided  to 
support  the  Commercial  Club  in  its  efforts  to 
induce  the  Grand  Trunk  Pacific  R.  R.  to 
construct  a  line  to  that  city. 

Work  is  to  be  resumed  earlv  in  the  spring 
on  the  Great  Northern  cut-ofT  between  Ayer 
and  Williston,  N.  Dak.,  under  the  supervision 
of  Gus  Hensel  of  Spokane,  Wash.  The  new 
line  will  be  about  175  miles  long  and  will  cost 
$5,000,000.  It  will  shorten  the  main  line  about 
35  miles. 

Rumors  are  in  circulation  in  the  Cheyenne 
River  Reservation  country  that  the  Minneap- 
olis &  St.  Louis  R.  R.  has  underway  pre- 
liminary work  on  a  bridge  across  the  Missouri 
River  at  Mobridge,  with  the  intention  of 
building  a  line  northwest  through  Perkins 
County.  R.  G.  Kenly,  Minneapolis,  Minn.,  is 
Chief  Engineer. 

Reports  have  been  received  to  the  cfYect  that 
the  Northern  Pacific  will  extend  the  Fargo 
Southwestern  branch  from  Edgeley  to  Cannon- 
ball  with  the  new  line  from  Mandan  to  Motl. 
S.  J.  Bratager,  St.  Paul,  Mimi.,  is  Principal 
Assistant  Chief  Engineer. 

Ohio. 

It  is  rumored  in  railroad  circles  that  the 
Cincinnati,  Hamilton  &  Dayton  R.  R.  is  pre- 
paring to  join  in  the  elevation  or  depression 
of  the  tracks  at  Washington  St.,  Dayton,  as 
proposed  by  the  Big  Four  System.  The  city 
of  Dayton  will  bear  its  portion  of  the  expense 
if  the  improvement  is  undertaken,  M.  \'. 
Hynes,  Dayton,  O.,  is  Resident   Engineer. 

The  Toledo  Western  R,  R.,  John  Dieter. 
Roadmaster,  Sylvania,  O..  has,  ;iccording  to 
reports,  under  construction  approxiinatelv 
$100,000  of  improvements.  The  road,  running 
from  Toledo  to  Pioneer  and  .'Vrian.  Mich., 
mileage  of  84  miles,  is  being  thoroughly  over- 
hauled in  order  to  meet  the  heavy  demands 
made  upon  it. 

The  Cleveland  Chamber  of  Conmiercc  Trac- 
tion Committee,  at  the  request  of  the  city  and 
the  Cleveland  Ry.  Co..  has  taken  up  the  mat- 
ter of  getting  five  new  street  railway  routes 
and  extensions.  The  routes  proposed  are : 
Connection  of  the  Harvard  .Ave.  and  Denison 
.^ve.  tracks  across  the  valley  to  make  a  new 
East  Side  to  West  Side  line;  an  extension  of 
the  West  Madison  Ave.  line  to  give  a  new 
route  to  Rocky  River;  an  cntirelv  new  roule 
from  Superior  Ave.  and  West  Third  St.,  south- 
easterly through  the  flats ;  a  route  in  Perkins 
Ave.  from  E.  Ninth  St.  to  E.  Fortieth  St.,  and 
the  extension  of  the  Superior  Ave.  line  to  con- 
nect with  Euclid  Ave.  New  territory  would 
be  opened  to  business,  niannfaeluring  and  res- 
idence by  the  construction  of  these  routes. 
They  are  estimated  to  cost  between  $950,000 
and  $1,000,000. 

Engineers  of  the  Lake  Sliore  &  Michigan 
Southern  Ry.  and  the  City  "f  Cleveland  have 
agreed  on  plans  for  tin-  elimination  of  the 
Madison  Ave.  grade  ■  crnssing  at  Cleveland. 
Legislation  for  the  improvement,  which  is  Id 
cost  $300,000.  will  be  introduced  in  council 
soon.  The  plans  provide  tor  a  curve  in  Madi- 
son Ave.  which  will  le>~ui  the  angle  of  the 
crossing  and  thus  re[!v.:e  the  length  of  the 
bridge  span.  The  new  plan  saves  something 
like  $100,000  in  tli-,-  cost  of  tiie  bridge.       The 


railroad  will  start  work  on  a  new  bridge  over 
Lake  Ave.  at  the  same  time  work  at  JVladison 
Ave.  is  begun.  B.  R.  Leffler,  Cleveland,  O., 
is  Engineer  of  Bridges  for  the  Lake  Shore  & 
Michigan  Southern  Ry. 

The  Dayton,  Covington  &  Piqua  Traction 
Co.,  Dayton,  O..  is  considering  extending  its 
line  to  Versailles. 

The  State  Legislature  has  defeated  the  Gc- 
leerd  bill,  authorizing  municipalities  to  own 
and  operate  street  railway  systems.  The  bill 
was  brought  up  at  the  instance  of  Toledo 
citizens,  where  it  is  desired  to  obtain  pos- 
session of  the  street  railways. 

The  Buckeye  Lake  Traction  Co.,  Lancaster, 
is  said  to  have  secured  options  on  practically 
all  of  die  right  of  way  for  its  proposed  line 
from  Lancaster  to  the  lake.  John  H.  Liltrell 
is  President  and  Dr.  F.  P.  Barr  is  Secretary. 

The  special  meeting  of  stockholders  of  the 
Northern  Ohio  Traction  &  Light  Co.,  Akron, 
(3.,  which  was  to  have  been  held  March  15, 
for  shareholders'  approval  of  the  proposed 
$1,000,000  preferred  stock  issue,  was  postponed 
one  week  because  of  lack  of  sufficient  proxies. 

The  Cincinnati,  Hamilton  &  Dayton  Ry.,  M. 
V.  Hynes,  Division  Engineer,  Dayton,  O.,  has 
acquired  70  acres  of  land  at  Dayton.  The 
company  is  said  to  be  planning  much  better- 
ment work  between  Dayton  and  Tippecanoe 
City.  It  is  generally  believed  that  the  course 
of  the  road  through  Parson's  and  Johnson's 
Station  will  be  changed,  thus  obviating  a  bad 
bend.  Double  tracking  is  also  possible  by  the 
acquisition  of  the  acreage. 

As  a  result  of  a  recent  inspection  of  the 
Scioto  Valley  Ry.  lines  by  President  F'rank  .'\. 
Davis  of  Columbus,  and  Secretary  E.  R. 
Sharp,  it  is  said  that  a  nuiriber  of  improve- 
ments are  projected. 

Oklahoma. 

Chamber  of  Commerce  of  Pawhuska,  E. 
Sams,  President,  has  notified  its  engineers  to 
,go  ahead  with  surveys  for  a  proposed  line 
into  Pawhuska  from  the  Katy.  Funds  for 
the  surveys  were   raised  by  the  citizens. 

Advices  from  Shawnee  state  that  the  pre- 
liminary survey  of  the  Rapid  Transit  Inter- 
urban Company,  from  Tecumseh,  to  Sul- 
phur, Murray  county,  .58  miles  south,  has 
been  completed,  and  that  work  is  to  be 
commenced  within  a  short  time.  The  road  is 
to  be  financed  by  Eastern  capital,  it  is  said. 

The  property  and  franchise  of  the  Lawton 
&  Fort  Sill  Electric  Ry.  Co.  has  been  pur- 
chased at  a  receiver's  sale  at  Lawton  bv  M.  A. 
West  for  $25,000.  It  is  understood  that  the 
road  will  be  placed  in  shape  for  operation 
at  the  earliest  possible  moment. 

It  is  believed  here  in  Muskogee,  that  the  pro- 
posed Muskogee  &  Fort  Gibson  R.  R.  will  be 
extended  to  Tahlequah,  a  distance  of  35  miles, 
and  to  Tulsa,  a  distance  of  55  miles.  .A  spe- 
cial permit  is  being  sought  of  the  government 
to  build  a  bridge  over  the  Arkansas  River. 
Charles  Haskell,  Muskogee,  is  promoter  of  the 
project. 

Oregon. 

The  Oregon  Short  Line  Ry.  has  engineers 
in  the  field  cross-sectioning  the  survey  from 
the  Buhl  extension  to  Nyssa.  This  extension 
has   been   contemplated   for  some  time. 

Articles  of  incorporation  have  been  filed  by 
the  Tillamook  &  Bayocean  R.  R.  and  Naviga- 
tion^ Co.,  with  a  capital  stock  of  $100,000.  As 
outlined  in  the  articles  of  incorporation,  the 
purpose  is  to  build  a  railroad  which  will  con- 
nect Tillamook,  Ore.,  Bayocean  and  Netarts 
Bay.  A  steamship  line  will  be  operated  be- 
tween Tillamook  Bay  and  Portland.  Bayocean 
lies  across  the  bay  from  Bay  City,  and  Netarts 
Bav  lies  to  the  south,  and  the  proposed  railroad 
will  have  to  touch  Bay  City,  thus  civing  that 
rapidly  growing  town  more  and  better  rail- 
road facilities.  The  incorporators  .are  T.  Irv- 
ing Potter,  John  K.  Zollock  and  M.  .A.  Zol- 
linger. 

Work  has  been  resumed,  according  to  ad- 
vices from  Eugene,  Ore.,  on  the  Natron  ex- 
tension of  the  Southern  Pacific,  and  a  crew 
of  men  have  commenced  laying  rails  out  of 
Natron.  The  tracklayers  crew  was  taken  ofif 
in   Nnvember  on  account  of  bad  weather,  and 


4"  indicates  v^ork  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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onlv  small  gatiRS  of  men  have  been  at  work  to  $60,000,000.     The    proposed    track    of   this  to  deep  water  at  Rockport.     The  survey  has 

during  the  winter    .With  favorable  weather  it  road  in  the  state  is  from  Sioux  Falls  west  to  been   completed    from    Quanah  to    Jarrel,    H. 

is   expected   that   train?   will   be   running   into  Wlieeler  in  Charles  Mix  county,  miles  north  of  Georgetown. 
Lowell  by  April  20,  and  to  Oakridge,  the  end          \Vc  have  received  the  following  information  The   Bclton-Tcmple  Traction   Co.  has   beeii 

of    the    present    contracts,    bv    the    middle    of  regarding  the  proposed  line  of  railroad  from  acquired  by  A.   F.   Rcntley  and  associates,  of 

August.    The  work  will  be  delayed  to  some  ex-  Chamberlain.    S.    Dak.,    which    is    being    pro^  reniplc.     The  system  includes  the  interurban 

tent  by  many  slides  that  have  almost  obliter-  moted  by  the  Missouri  River  &  Northern  Ry.  electric   line  to   Bclton  and   street   car   service 

ated   the   right-of-w.iy   between     Natron     and  (Jq  ,   a   company   duly   incorporated   under  the  in  Temple  and  Belton. 

Oakridge,  but  the  crew  expects  to  lav  an  aver-  state  laws  of  South  Dakota.     A  complete  sur-  M.  J.  Healy,  Pecos,  Tex.,  writes  that  he  has 
,ige  of  2.t»00  ft.  of  track  per  day.    Two  of  the  vey    of    the    line    was    made    last    tall,    being  sold  his  interest  in  the  Rock  Island,  Texico- 
threc   tunnels   have   been   completed,   and   the  completed  about  the  later  part  of  November.  Farwcll  &  Southern  Ry.  and  is  now  arrang- 
big  2,200-ft.  tunnel  at  North  Fork  will  be  fin-  The  survey  was  made  by  the  Missouri  Valley  ing   to   build   the    Rock   Island,   Pecos   &   Rio 
ishcd  in  about  six  weeks.  Kngineering   Co.   of    Mitchell,     S.    Dak.,     the  Grande  Ry.,  which  is  projected  to  extend  from 
Pennsvlvania  Chief    Engineer    being    Robert    M.    Fnlweiler  Tucnnicari  to  Pecos,  Tex.,  via  Melrose,  Por- 
r-cnns>y              .  ^^.j^^   y^,^^   personal   charge   of   the   field   work.  tales  and  Knowlcs,  N.  Mex.     A  line  to  Mid- 
Riglil  of  way  has  been  secured  between  But-  he  being   under   the   direct    supervision   of    R.  land,  Tex.,  and  Nurrville  is  also  proposed.  Mr. 
ler  .luil  Grove' City  for  the  first  section  of  the  G.   Culberlson,  Secretary     of     the     Company.  llealy   would   be   pleased    to   hear    from   con- 
proposed  line  of  the  recentlv  chartered  Pitts-  Complete  maps,  estimates,  profiles   and   Engi-  struction    parties. 

Inirg.  Butler,  Slipperv  Rock.  Grove  City  &  ncer's  reports  have  been  made  and  are  in  care  \  delegation  of  citizens  including  R.  L. 
Xonhern  Street  Rv.  Co..  and  it  is  believed  of  E.  E.  Dye,  the  Vice-President  of  the  Mis-  Downs  and  'oseph  Childress,  Temole.  Tex.: 
that  actual  construction  work  on  this  section  souri  River  &  Nortlicrn  Railway  Company  at  j„j|gp  Pennington,  Brenham;  Charles  F.  Car- 
will  he  started  in  June.  The  total  length  01  Chamberlain.  S.  Dak.  1  he  distance  is  82  "^.^  \-g^.  York:  S  P  Hadlev.  Galcsville,  re- 
ihe  line  will  be  (>(!  miles  and  its  completion  miles,  traversing  a  rich  agricultural  country  ^.^,„ji^,  ^^gj  j^^  railroad  commission  at  Austin, 
will  make  possible  the  linking  of  Pittsburg  the  entire  distance  at  present  entirely  with-  i-^.^ ;  ^^  confer  with  that  hodv  in  regard  to 
with  Buffalo,  Cleveland  and  intermediate  out  railroad  facilities  for  a  distance  of  from  ,1,^,  extension  of  the  Temple  &  Northwestern 
points  contimiouslv  bv  troUev.  The  plans  pro-  20  to  3.".  miles  on  either  side  for  a -greater  ^  y^  jj  ;,.  proposed  to  extend  the  road  to 
vide  for  the  building  of  a  spur  between  But  part  of  the  distance.  It  connects  two  pro-  ,jj^y  southeast  and  make  connection  with  the 
ler  and  Grove  City.  Pa.,  from  which  it  will  gressivc  cities  of  South  Dakota,  and  gives  a  ,^,„^.  .^  distance  of  about  80  miles  from  Hous- 
l.e  projected  to  Meadville.  Pa.,  where  it  will  large  terri-ory  direct  comnninication  with  St.  ,^_,,,-  j^^^^  ^^^  ^^^^  ^^^^  ^^^^  ^f  selling  this 
join  with  the  existing  lines,  having  a  connec-  Paul,  Minneapolis  and  Duluth  by  connecting  ,.,.,.,j  ,,^,j  j,^^  ^^^^.^  vamed  gentlemen  seemed 
lion  with  Erie.  Pa.,  which  is  a  terminus  of  .•■  with  the  Great  Northern  at  Huron.  The  maxi-  ,|t.,ermined  to  extend  the  line  to  the  point 
irollev  svstem  running  to  Cleveland  and  P.nf-  nuiiii  .yr;ule  exclusive  of  the  first  five  miles  out  „-^._,^^  .^y^^^._^  j^^  delegation  discussed  the  mat- 
falo.  On  the  other  side  the  railway  will  con-  of  Chamberlain  is  1  per  cent.  A  part  of  the  -^^^  ^,-^^  ^^^  commission  but  no  application  has 
uect  at  Butler  with  lines  plviiic  that  point  and  first  five  miles  reaches  a  2  per  cent  grade.  The  1^^^^^  j^,^^, 
Pittsburg.  Charles  Gibson.  Jr.,  who  put  maximum  curvature  is  .3  .  The  estimates  of  Utah 
through  Ihe  Pittsburg  &  Butler  Electric  Ry.  the  principal  items  of  construction  and  equip- 
pioneer  short  line  route  in  Western  Pennsyl-  '"ent  are  as  follows:                                                         Tl,e  Utah   &  Grand  Canyon  R.  R.   Co.,  has 

vania,  is  president  of  the  new  company.     J.  H.  S'''^"?'"?  ^^^J'ssi  ''''"''^  ^  ^'^^^  mortgage  bond   for  $25.000.00ii  in 

Barrett  of   Pittsburg  will   be   the   engineer   in  Bridles!  liiVii'igaiid'timbers  .'.■.'!.';!  i!!!!; .'     S9;029  Parowan,  the  county  seat  of  Iron  County,  to 

charge  of  the  work.  Steel  ..' .'.'.'...........  33l!l53  cover  a  bond  issue  for  building  two  new  rail- 

The  Philadelphia  &  Reading  Rv..  \Vm.  Hunt-  Ties  ■■- ■-■■■^■■■■■■"r.---- ■--■■■■■,■:  ■  "J'^M  ,-oads.     The  Utah  &  Grand  Canyon  R.  R.  Co. 

^1  ■   ^     T-      •  Til  -f   J  1   r-       n        •      ^  Grounds,  terminals,  stations,  yards,  etc..   l.^tO.OOO  ,         ^  ,         „     ^     ^\      e   *u      i,^i^;«„..    :.^..i.,^i:n^ 

er.    Chief     Engineer.    Philadelphia.    Pa.,   is    to  Equipments 27.3.000  bas   taken   over  all   of  the  holdings   including 

replace  the  old  trestle  at  Gihralter  with  a  con-  *  the  surveys  and  right  of  way  of  the  Utah  & 

Crete  structure.  Tennessee.  Southern.     One  of  the  proposed  lines  will  run 

We  are  advised  that  there  is  no  truth  in  the  -ri      , -i  d     v     .        on-         r>    d    •  *''°"''    Marysvale,    Piute    county,   the   southern 

reports   that   the   Buffalo,   Rochester   &   Pitts-  '  "^'  \ '"^-'S".  Burlington  &  Um.iicy  K.  K  _  is  ^,^^  ^j  ^^^   Denver  &    Rio    Grande    in   Utah, 

burg  Rv.   is  to  double  track  a  portion  of  its  reported  to  have  plans  under  consideration  for  ,,,rough    Grand    and    Kane    counties    into    the 

Indiana'  branch.  l']'^  construction  of  a  connecting  line  between  (~^^^^  ^^  ^j   j,,^    Colorado.     The    second 

An  ordinance  is  before  the  Citv  Council  of  Metropolis.   Ill     and   Middleton    Tenn      It   is  ^-^^   ^^.j,,   ^^,^    f^^,^   Lund   on   the     Salt    Lake 

Lansdowne  to  grant  the  Terminal   Street  Rv.  \';""g^*  "l?'  "'a/'"''   ™ad  will   pass  through  ^^^^^  through   Iron   and  Washington   counties 

Co.  a    franchise  through    the    borough.     The  Mayfield    Ky. ;  Martin,  Kenton    Eaton,  Alamo.  ,^^    ,^    southeastern     Nevada     to     Searchlight. 

plans  propose  that  the  tracks  be  connected  to  -^■'\"J.>;  .fity,    Brownsville,    Bolivar    Tenn.     on  ^^,^^^g    -^   ^i„    ^^nnect    with     the     Santa    Fe. 

those  of  the  Darbv  and  Lansdowne  division  of  '°,  ^^'^t'^^^g"  '"  ^°TJ''"  .'^aI'-  *"■  ^'"      *        "  Frank  A.  Dudley  is  the  promoter.     H.  C.  Ed- 

the    Philadelphia  "  Rapid    Transit    Co.,    which  Island  R.  K.  to  Gultport,  Miss.  wards.  Salt  Lake  Citv,  is  local  counsel  for  the 

will   make  a   direct  line   from    Sixtv-ninth    St.  A  movement  has  been  started  at  Union  City  ,„      g^v. 

terminal  at  Philadelphia.  '  ^enii..  to  build  an  elecric  railroad  from  that  - 

T>    ,•_■  u         1  ..     .  J    r  Citv  to  Gibbs  to  connect  with  the  Illinois  Cen-  ^  "e   vjrcgoij    oiiofl   i-uic     id.'!,    dccu   mar^ti.^ 

Preliminary   surveys   have   been   started    for  -  ^^   i        ^.  surveys  at  Brigham  City,  with  a  view  to  in- 

the     proposed     electric     railway     from     Lock  '  '"  j:„.  u_,.  ^r  f,,„  nrolert  '  creasing  its  track  facilities  there.     About  $30,- 

Haven  to  Jersev  Shore,  mentioned  in  our  last  reported  OacK  ot  tlie  project.  000  will  be  expended 
^Tju'iu       -u          r>       -^u                    The  Tennessee  &  North  Carolina  R.  R..  now  '"  «'"  ""^  cahchucu. 

issue.     G.  Roberts,  Harrisburg,  Pa.,  is  the  en-  ^^       from  Newport.  Tenn..  to  Crestmont,  According  to  an  announcement   reported  to 

^"/":,  ,  ,.  (   ,u       .     H,.1H     c  is  understood  to  have  permanent  location  sur-  'ifve   been   made   by   Joseph     Bailey      Ogden. 

At  the  annual  meeting  of   the   stockholders  ^nderwav   for  an     extension  to  Canton.  Utah.    Superintendent,    Ogden    Rapid    Transit 

of  the   Pennsylvania   R.   R     the   recommenda-  >  ■  engineers  were  working  on  Co.,  the  line     rom   the  present   Main   St^  ter- 

t.on  in  the  annual  report  that  the  "pital  stock  ^  P  »  j^     „^^  ^^^^^  ^^^,  ^^^,_  minus  at   Bngham   City  to  the  Oregon   Shor 

be  increased  from  $o00,000,00a  to  $600,000,000  .        ..„.,,.   .„„„   ^„,„„iptpH  Line  R.   R.   station   will   no   doubt  be  built  at 

was   approved.      This    increase    will    be    made  '"^  aireaax    neen   compietea.  ^^^^^     ^^^^  ^.^^^  ^.^^  ^^^  ^^.^  ^^^^^  Forrest  Ave., 

from  time  to  time,  when  in  the  judgment  of  Texas.  where  a  franchise  is  now  held. 

the  directors  money  may  be  required  for  the  j^^^   ^j^^^^^  .  ^  ^^^^^^  y_^j[^^.  j^    ^     j    ^  Further  details  now  at  hand  concerning  the 

needs  ot  the  company^  .  ,     ,.      tt   ■.    i  Greene.    General    Manager,    Hearne,    Tex.,    is  Union  Coal  Co.,  mentioned  in  our  last  issue. 

A  state  charter  has  been  issued  to  the  United  reported  to  have  survevs  under  wav  for  an  ex-  state  that   articles  of  incorporation  have  been 

Rys.  Co   to  operate  a  line  seven  miles  long  be-  ,ension  to  Brenham.     "  '  filed   at    Provo.   Utah,    the   principal   place   of 

tween    Humbert    and    Barronsvale.    Somerset  ^^^    surveving    corps    of    the    Beaumont    &  business  by  the  corporation,  the  object  being 

county,   the  capi  al  being  $,0000.     The  incor-  ^         Northern  R.  R.,  is  now  working  in  Mad-  to  engage  in  the  coal  and  coke  business,  build 

porators  are  I.  W    Seaman s,  Umontownpres-  j^^n  County.  ^  and   operate  railroads,  etc.     The  capital   stock 

^em,  and  T.  B    Palnier,  B.  .V   Smith,  L^W.  .^^  ^  ^^^^^^  me<,Ung  at  Temple  of  the  stock-  is  $1..500.000,  ,n  shares  of  the  par  value  of  $1 

lf%^<z       ^^'T/'-  Johnson  and  Har-  j^^iders   of    the   Temple    Northwestern   Ry.    it  each,   of  which   500,000   shares   are  classed   as 

°  T-u    Di    ^"^i"'       t'TTMi^^Mi     171     .  •    r.      1  was  unanimously  voted  to  place  the  matter  of  preferred  stock  on  which   dividends  of  6  per 

The  Bloomsburg  &_Mil  ville  Electric  Ry.  has  ^-.^t;^^^  for  a  sale  or  lease  of  the  railroad  cent  per  annum  shall  be  paid,  but  the  pre- 
been  sold  at  trustees  sale  to  W  A,  Hughes.  -^^^^^  j^^^^^  ^j  ^^^  citizens'  trustees,  F.  F.  ferred  stock  has  no  voting  power  and  is  to  be 
of  Berwick,  for  $0,100  clear  of  all  !iens_  The  ^^^^^^  (3,^gj.,^_^  j^^  Campbell  and  A.  F.  Bent-  retired  on  or  before  Tulv  1,  1921.  All  of  the 
new  owner  will  organize  a  company  and  com-  ,  .^.,^  j,^;^  ^^^  j,^  operation,  the  trustees  preferred  stock  and  81.5,000  shares  of  the  com- 
plete the  road.  The  projected  length  of  the  ^|„  ^^  ^^  y^^^^^'^  ^^  ^^^^^^  5^,^^  deals  or  con-  mon  stock  are  held  as  treasury  stock  by  F.  L. 
line  IS  lU  miles.  ^  tracts  as  will  be  for  the  best  interests  of  the  Copening,  as  trustee,  to  be  disposed  of  by 
South  Carolina.  stockholders  without  being  compelled  to  secure  the   Board   of   Directors.     The  company  takes 

T-,       ^,      ,     ,        T-        .     ,    r~        ,-u     1     ^  ratification  of  every  proposition  in  advance.  over,  as  a  basis  of  its  capitalization,  800  acres 

The    Charleston    Terininal    Co..    Charleston  ^      .  ^    j^    reported    under   con,sideration    at  of   coal   land    situated   near   Castle   Gate,   into 

S.  C,  IS  considering  establishing  a  freight  yard  Victoria,  Tex.,  for  building  an  l8-in.  gage  rail-  which  a  branch  railroad  8  miles  in  length  will 

in  that  city.  ^.v.    t\   i     »  road    from   the   town   to   the  ball   park,   about  be  built   from  Helper.     W.  J.  House  of  Den- 

boutn   UakOta.  ^^^  j^j,p   jjstant.  ver  is  President:  .A..  N.  Holdaway  of  Provo. 

An  amendment  to  the  articles  of  incorpora-  A  proposition  has  been  submitted  to  the  Vice-President :  Frank  L.  Copening,  Secre- 
tion of  the  Chicago,  Sioux  Falls  &  Pacific  Ry.  Citizens'  Club  of  Georgetown.  Tex.,  by  Presi-  tary  and  Treasurer,  and  these,  with  George  M. 
Co.  has  been  filed  in  the  office  of  the  secre-  dent  L.  E.  Walker  of  the  proposed  Quanah.  Smoot,  Joseph  Brobogile,  George  W,  Craig, 
tary  of  state  at  Pierre.  S.  Dak.,  increasing  the  Hamilton,  Belton  &  Gulf  Ry..  to  bring  the  road  M.  E.  Kartchner,  Robert  Howard  and  James 
capital  stock   of  the  company   from  $8,000,000  via  Georgetown,  Belton  and  .\ustin  on  its  way  A.  Loveless,  form  the  directorate. 

^  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Vermont. 

I  he  Brattleboro  &  Vtrnon  R.  R.,  chartered 
■m  \WS.  has  completed  its  organization  by  the 
election  of  the  following  otflcers ;  George  L. 
Dunham,  President ;  L.  E.  Holden,  Vice  Presi- 
dent •  C  O  Robbins,  Treasurer ;  M.  J.  Moran. 
Auditor,  and  Clarke  C.  Fitts  Clerk,  all  of  Brat- 
tleboro, Vt.  A  location  lias  been  filed  for  line 
and  branches.  It  is  understood  that  the  Bos- 
ton &  Maine  R.  R.,  will  use  this  charter  for 
bringing  its  new  line  to  Brattleboro  from  the 
state"  line  at  South  Vernon,  Vt. 

The  Rutland  R.  R-  now  controlled  jointly 
by  the  N.  Y.,  N.  H.  &  H.  .md  the  N.  Y.  Cen- 
tral lines  has  notified  the  "committee  of  fif- 
teen," composed  of  Burlington  Imsiness  men 
having  in  hand  the  movemeni  for  adequate 
station  facilities  at  that  city,  thai  the  Rutland 
is  willing  to  build  an  adequate  passenger  sta- 
tion at  the  foot  of  Main  St.  Th'.-  Rutland  R. 
R.  has  heretofore  used  tlic  Ce1Hr.1I  Wrmont 
Stat  inn. 

Virginia. 

A  company  has  been  securin;j  nyiits  of  way 
along  the  New  River  and  the  lilnestone,  and 
it  is  thought  in  some  quarters  th.it  this  right 
of  wav  is  being  secured  for  the  Virginia  Ry., 
for  the  purpose  of  building  a  line  into  Blue- 
field,  and  thus  get  a  share  of  the  traffic  from 
the  Pocahontas  coal  field. 

Washington. 
®The  contract  awarded  George  Cliew,  415 
Mohawk  bldg..  -Spokane,  Wash.,  for  work  on 
the  Spokane-.^yer  Line  of  the  Oregon  & 
Washington  Railway  &  Navigation  Co.,  in- 
cludes 400,000  cu.  yds.  earth  excavation,  400,- 
000  cu.  yds.  rock  excavation  and  T"in  ft.  of 
rock  tunnel.  This  work  is  located  at  Aver 
Siding,  Wash.,  and  portions  of  it  are  tii  be 
sublet  only  to  station  men.  The  work  is  to 
be  completed  in  18  months.  The  general  con- 
tractors on  the  Spokane-.Ayer  line,  as  pre- 
viously noted  in  these  columns,  are  as  fol- 
lows: George  Chew,  eight  miles;  Aschbaugh- 
Bruce  Co.,  North  Yakima,  Wash..  7%  miles; 
Tribble  Bros.,  Cheney,  Wash..  ■W2  miles  ;  G.  A. 
Carlson  &  Co.,  Fernwell  Hld:^  .  Spokane, 
Wash.,   22%    miles. 

.\dvices  from  St.  Paul,  Minn  .  slate  that  it 
is  reported  that  the  Chicago.  Milwaukee 
&  St.  Paul  System  will  make  improve- 
ments the  coming  year  estimated  to  cost 
$9,0110,000,  most  of  which  will  be  on  the  Puget 
Sound  extension.  It  is  said  about  $2,000,000 
will  be  expended  on  the  constrnetion  of  the 
line  into  Spokane,  but  it  is  not  yet  known 
whether  this  sum  will  be  provided  this  year.  It 
is  also  proposed  to  spend  about  $1,000,000 
jointly  with  the  Oregon-Washington  Railroad 
&  Navigation  Company  in  building  a  union 
station  at  Seattle. 

Citizens  of  White  Salmon,  Wa.sli.,  have  un- 
.  der  discussion  the  proposed  railroad*  running 
from  the  North  Bank  Road  at  the  foot  of  the 
blufl',  to  White  Salmon,  a  distance  of  1% 
mil-.'s.  The  plan  of  the  promoterv,  ( '.  D.  Moore 
■  if  White  Salmon,  and  Mr.  Chapman  of  Port- 
land, is  to  incorporate  for  about  $40,000  and 
liuild  the  combination  steam  ami  auto  truck 
line,  if  White  Salmon  will  raise  $15,O0jJ  in 
'ock.  A  locomotive  with  four  cars  and  a -D-ton 
apacitv  auto  truck  will  constitute  the  rolling 
-tock.  Messrs.  Dean,  Tewett,  Keekers,  Moore 
and  Haynes  were  appointed  to  inve,stigate  the 
matter.  Ten  thousand  tons  of  freight  was  last 
\e,ir's  haul  up  the  hill  by  team,  and  it  is  in- 
ireaMng  annually  25  per  cent. 

The  Wenatchee  Valley  &  Northern  Ry.  will 
re.iume  the  construction  of  its  road  to 
Wenatchee,  according  to  reports  f  rom  ^  that 
cit\.  and  it  is  expected  that  the  work  will  be 
completed  by  the  end  of  the  year.  This  line  is 
being  used  principally  as  a  logging  road  at 
present  and  is  controlled  by  the  T.amb-Davis 
Lumber  Co.,  of  Leavenworth.  There  are  20 
iiiiles  of  main  line  and  10  miles  of  spur  tracks. 

\ There  are  fi  miles  more  to  finish  before  the 
road  is  completed.  D.  Mackey.  Leavenworth, 
Wash.,  is  General  Manager  cf  the  company. 
\  .According  to  advices  received  lure  in  Bel- 
Imgham,  Wash.,  the  Chicago.  Milwaukee  & 
Piiget  Sound  R.  R.  Svstem  has  appropriated 
$2,000,000  for  the  construction  of  tlie  proposed 


line  between  that  city  and  h^verett.  Wash.  E. 
.L  Pearson,  Seattle,  Wash.,  is  Chief  Engineer 
of  the  system. 

West  Virginia. 

The  I'.nckhaiinon  eS;  .\nrihern  K.  R.  Co., 
S.  D.  Brady,  Chief  Engineer,  Morgantown,  W. 
Va.,  which  had  grading  work  started  last  week 
on  a  50-mile  extension,  is  now  said  to  be  plan- 
ning to  build  its  other  projected  line  down  the 
Cheat  River  this  year.  This  line  begins  at 
Rowlesburg,  and  will  connect  with  the  West- 
ern Maryland  extension  at  Conncllsville,  Pa. 
Rights  of  way  are  now  being  secured  for  this 
line.  The  line  at  present  under  construction 
extends  to  Fairmont,  W.   Va. 

The  Baltimore  &  Ohio  R.  R.,  1-".  L.  Stuart, 
Chief  Engineer,  Baltimore,  Md.,  is  to  spend 
something  like  $4,000,000  in  the  next  year  C)r 
two  on  the  improvement  of  its  lines  in  this 
state.  It  is  stated  that  the  improvements  on 
the  Fairmont  and  Wheeling  coal  division 
would  be  made  at  once,  \vhile  the  Grafton 
improvements  are  now  being  started.  .\l)Out 
$1,000,000  is  to  be  spent  on  the  slinrt  line  from 
Grafton  to  Clarksburg. 

Wisconsin. 

The  Wisconsin  &  Northern  K.  K..  W,  i.'aiii- 
bier.  Chief  Engineer,  Oshkosh,  Wis.,  has  re- 
sumed work  on  its  right  of  way  for  its  pro- 
posed new  extension.  It  is  probable  that  the 
road  will  be  Imilt  south  of  Shawaiin  thi^  year. 

Wyoming. 

-\pplication  ha.s  been  made  Ui  tlie  city  coun- 
cil of  Casper,  Wyo.,  for  a  franchise  io  operate 
;ui  electric  street  railway  here.  Tlie  promoters 
of  the  enterprise  propose  to  build  a  trollev 
line  connecting  Casper  with  the  asbestos  mines 
near  town,  ;ind  wish  to  operate  the  line  in  the 
city. 

Canada. 

The  Canadian  Xorthern  Ry.  is  understood 
to  be  runnin.i.':  location  surveys  for  a  railway 
line  from  Wiiinipe,g  to  Fort  Alexander  on  the 
east  side  of  Lake  Winnipeg,  where  it  is  pro- 
posed to  establish  a  summer  resort.  It  is  not 
known  whether  the  line  will  be  a  continua- 
tion of  the  C.  N.  R.  Bird's  Hill  branch  or  of 
the  electric  line  that  runs  out  of  Bird's  Hill 
road  to  the  limits  of  Kildonan.  The  survey 
stakes  are  said  to  be  set  fr(.)ni  the  end  of  the 
Litter  road  direct  to  a  point  lietweeii  the  river 
and  East  Selkirk.  From  ih.it  point  it  will  run 
direct  to  the  Fort,  but  a  spur  will  !>■■  hiiilt  to 
connect  with  the  beaches. 

Tracklaying  on  the  V.,  V.  &  !■:.  R.\..  north- 
west froni  Princeton,  B.  C,  will  be  started  in 
about  two  months.  At  the  present  time_  the 
line  is  graded  from  Princeton,  10  miles  to  Tul- 
anieen  :md  it  is  understood  that  when  the 
tracklayers  begin  on  the  Princeton  end  to 
put  the  rails  on  the  grade,  other  gangs  will 
continue  the  grading.  Work  is  being  pushed 
at  the  western  end  of  the  V..  V.  &  P..  J.  W. 
Stewart  at  present  has  about  150  men  on  grad- 
ing operations  between  .\bbotsford  and  Sumas 
river.  This  contract  which  originally  ex- 
tended to  Chilliwack,  but  which,  it  is  under- 
stood, is  being  cut  oft'  at  Sumas  river  tu  per- 
mit the  railway  company  to  use  (  .inadian 
Morthern  tracks  between  the  river  .uid  Hope, 
is  over  GO  per  cent  completed.  It  will  iirnb;ibl\ 
be  done  in  about  two  months. 

.\  svndicate,  represented  In-  D.ivid  h'asheii. 
Toronto,  Out.,  has  purchased  ilie  .'Mipissing 
Central  Rv..  which  was  ennstructed  aliout  a 
year  ago.  '  C.  F.  Beams,  of  the  Cobalt  Pow- 
er Co.,  has  been  appointed  man.i^er  of  the 
railway. 

The  Ont:u-iii  Kaihva\  and  Mniiiripal  Board 
has  ordered  the  double  'r.icking  of  ilie  Metro- 
politan Ry.  of  Toronto  as  far  as  tlie  Rosedale 
golf  links  at  that  city. 

It  is  now  expected  that  2no  miles  of  the 
Grand  Trunk  Pacific  Ry..  east  of  Prince  Ru- 
pert, B.  C,  wdl  be  ready  for  operation  by 
the  end  of  the  year.  At  Prairie  Creek, 
on  the  main  line.  200  miles  east  of 
Edmonton,  a  large  gang  of  men  is  now 
at  work  building  the  stee!  bridge  which  is 
to  cross  over  the  Prairie  Creek  gulch.  Prai- 
rie Creek  is  the  dividing  line  between  the  prai- 
rie and  the  mountain      Tt  has  taken  nearly  five 


years  to  build  this  section  of  the  road,  stretch- 
ing from  Winnipeg  to  the  end  of  the  foothill 
country  at  Prairie  Creek,  the  total  distance  be- 
ing 990  miles.  It  will  take  another  three  years 
at  least  to  complete  the  line  over  the  moun- 
tains to  the  coast.  One  hundred  miles  of  this 
line  has  already  been  completed  east  from 
Prince  Rupert.  This  year  another  100  miles 
will  be  finished  from  that  end,  while  through 
the  mountains,  Foley,  Welch  &  Stewart  will 
build  100  miles  from  Prairie  Creek  to  Tete 
Juan  Cache,  40  miles  west  of  the  summit  of 
the  Rockies. 

The  Canadian   Northern  Ry.  is  planning  to 
undertake  much  work  this  season  and  hopes  to 
complete  about  COO  miles  of  grade  this  season. 
A  brief  resume  of  the  work  planned  for  this 
season  follows :     In  Manitoba  additional  grad- 
ing will  be  done  on  the  Wakopa  branch.    This 
line  runs  southwest  from  Greenway  and  serves 
the  country  close  to  the  international  boundary. 
'This  year  it  will  reach  Deloraine,  and  in  fu- 
ture years  it  will  be  built  through  to  join  the 
Maryfield   branch,   probably    at     Bienfait.     In 
southern  Saskatchewan,  work  will  be  done  on 
the  line  into  Moose  Jaw.     This  road  is  a  con- 
tinuation of  the  Maryfield  branch,  and  Moose 
Jaw   will    be    reached   by    it    from    the    south. 
Farther   north    in    Saskatchewan   the   company 
will   do  work  on  the  Rossburn  branch.     This 
line  runs  through  Russell  and  will  be  built  to 
join  the  main  line  of  the  Canadian   Northern 
at  or  near  the  town  of  Canora.     North  of  the 
main  line  tlie  company  will  do  grading  on  the 
Thunderhill  branch.     This  line  runs  west  from 
Swan    River    and    it    may    be    continued    into 
Prince  Albert.     If  the  line  is  not  built  directly 
into   that   citv   it   will   strike   the   line   running 
.south   from  Prince  Albert  to  Regina  and  con- 
nection  will   thus  be  made  with  the  northern 
city.     The  important  branch  from   Prince  Al- 
bert to  Battlefnrd  will  probably  be  completed, 
and  much  work  will  be  done  on  the  line  run- 
ning  from  Battle  ford  northwest  to  Jack  Fish 
lake.     This  branch    runs  through   the   country 
north    of   the     Saskatchewan     river,     where   a 
large    settlement    has      already     taken     place. 
Southwest    from    Saskatoon   progress   will   be 
made  in  the  construction  of  the  line  from  De- 
lisle.     This  road  will,  it  is  said,  eventually  be 
built    through    to    Swift    Current,    and    from 
that  point  onward  to  join  the  line  which  the 
company    is    building   between    Maryfield    and 
Lethbridge.     In  Alberta  work  will  be  done  on 
four  branches.     Two  lines   will   be   completed 
into    Calgary,    one    from    Saskatoon    and    one 
from   Vegreville.     A   large   force  will   be   em- 
ploved  west  of   Edmonton  on  the   road   from 
that  city  to  Vancouver,   and   further   south   a 
large  amount  of  grading  will  be  done  on  the 
line  to  the  Brazeau  coal  fields.     This  road  be- 
gins at   Stettler,  crosses  the  Canadian   Pacific 
at   Red   Deer,  and  continues   due  west  to  the 
Brazeau.     Lar.ge  expenditures   for  betterments 
will   be  made  rm   the  various  branch   lines   in 
the  three  provinces  and  on  the  main  line.     Spe- 
cial attention  will  be  paid  to  the  line  between 
Regina  and  Prince  .Mbert  where  ballast  trains 
will   be   at    work   during   the    entire    summer. 
Heavy   steel    will   be    laid   on   about   half   this 
branch,  the  portion  to  be  covered  being  that 
from   Dislev  to   Warman,   a     distance   of     145 
miles.     East  of  Winnipeg  an  important  work 
will  be  done  at  Rainv  Lake,  where  a  grade  of 
rock  will  be  built  across  the  lake.     The  yards 
of  the  railway  will  be  enlarged  and  improved 
at   many  points,  and   many  miles  of  new  sid- 
ings will  be  constructed.     Heavy  steel  will  be 
laid  from  Reaver  to  Grandview,  a  distance  of 
]?•■>  miles. 

The  Midland  Ry..  the  Hill  line  in  Canada, 
has  submitted  its  plans  for  entrance  into  Win- 
nipeg to  the  Board  of  Control  of  that  city. 
The  plan  submitted  shows  the  Midland  tracks 
coining  in  from  the  south  end  of  the  city  on 
the  level,  crossing  the  .Assiniboine  on  a  bridge 
as  near  to  the  C.  P.  R.  bridge  as  possible  and 
continuing  parallel  to  the  C.  P.  R.  tracks  to  the 
east  of  McPhillips.  The  plan  shows  Ellen  St. 
closed  altogether,  between  Ross  and  Pacific 
and  the  tracks  continuing  into  the  station. 
"The  passenger  station  is  to  occupy  the  whole 
space  between  Ross  and  Pacific,  and  its  east- 
erly w^all   is   tn  be   150   ft.    from   the  east   side 
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01  Pauliii  St.,  leaving  a  clear  space  ol"  150  ft. 
in  front  of  the  station  building  from  street 
to  street.  Mail,  baggage  and  express  plat- 
forms and  rooms  are  sliown  facing  Ross  Ave. 
directly  behind  the  station,  and  loading  plat- 
forms and  tracks  fill  in  the  balance  of  the 
space  behind  lhi.<:  to  Pacific  as  far  west  as 
Ellen.  On  the  north  side  of  Ross,  from  Ellen 
to  Isabel,  the  plan  shows  stores  with  trackage 
in  the  rear.  -A.  II.  Hogtland,  St.  Paid,  Minn., 
Chief  Engineer  of  the  Great  N'orthern  Ry.. 
was  one  of  the  representatives  of  the  Midland 
Ry. 

In  connection  with  the  presentation  of  tlie 
annual  railway  budget  to  the  House  of  Com- 
mons, George  P.  Graham.  Minister  of  Rail- 
wavs.  announced  that  the  government  has 
definitely  decided  to  construct  the  Hudson  Bay 
Ry.  itself,  and  that  when  the  road  is  built  a 
plan  for  the  operation  of  the  road  will  be 
submitted  to  parliament;  also  that  arrange- 
ments will  be  entered  into  for  the  construction 
of  elevators  and  terminal  facilities  and  for  a 
steamship  service  to  ply  between  Hudson  Bay 
and  Great  Britain.  Mr.  Graham  estimated 
that,  including  terminal  elevators  and  other 
facilities,  tlie  road  would  cost  from  $25,000,- 
000  to  $30,000,000.  Mr.  Graham  said  that  the 
first  170  miles  from  The  Pas  Mission  to  Split 
lake  could  be  proceeded  with  at  once,  pending 
the  final  choice  between  the  Fort  Churchill 
and    Port    Nelson    routes.      From    a    railway 


standpoint  he  was  inclined  to  consider  Port 
Nelson  as  the  most  likely  terminal  of  the 
road. 

It  is  reported  on  good  authority  that  the 
Canadian  Pacific  has  acquired  the  VVcst  Shore 
Ry.  and  will  have  a  branch  from  Godericli  to 
Kincardine  and  up  to  Southampton  and  Wiar- 
ton. 

The  Canadian  Northern  Ry.  has  location  sur- 
veys underway  for  a  cut-off  from  the  main 
line,  running  across  the  country  from  Fort 
Saskatchewan,  20  miles  east  of  F.dnionton,  to 
St.  Albert,  ten  miles  to  the  northwest  of 
Edmonton.  The  new  cut-off  will  connect  witli 
the  line  of  the  Canadian  Northern  now  build- 
ing west  of  St.  .'\lbert  and  it  will  save  a  run 
of  about  five  or  si.x  miles  on  the  through  line. 
The  cut-off  is  to  be  used  for  through  freight. 
The  construction  of  tliis  cut-oft"  will  require 
the  establishment  of  sorting  yards  at  St.  Al- 
bert and  Fort   Saskatchewan. 

It  is  expected  that  steel  will  be  laid  on  the 
main  line  of  the  Canadian  Northern  R.  R.  west 
of  St.  .When  to  Lac  Ste.  Anne,  a  distance  of 
40  miles  west,  by  the  end  of  July.  It  is 
vuiderstood  that  the  railway  company  is  pre- 
paring to  put  a  track  laying  machine  on  the 
grade  very  soon. 

Macdonncll.  Gzowski  &  Co.,  3  Bank  of  B. 
N.  A.  BIdg.,  Vancouver,  B.  C.  will  begin  work 
about  July  1  on  their  contract  for  constructing 
the  second  .'JO-mile  section  of  the  Keltic  Valley 
Rv. 


Mexico. 

The  Mexican  Union  Ry.,  Ltd.,  C.  L.  Reed, 
Chief  Engineer,  Torres,  Sonora,  Mexico, 
which  is  now  extending  the  Torres  &  Priestas 
narrow-gage  line  from  Represo  through  Minas 
Priestas  to  Ures,  has  completed  tracklaying 
for  a  distance  of  10  kilometers.  Work  of  put- 
ting down  the  next  20  kilometers  will  be 
rushed,  when  the  line  will  be  extended  to  the 
first  point  where  a  good  water  supply  can 
be  obtained.  Thence  into  Ures  is  a  distance 
of  40  kilometers,  additional,  and  it  is  ex- 
pected that  the  track  will  be  completed  and 
trains  running  into  Ures  by  Jan.  1,  1912. 

Commissary  supply  stores  have  been  crectiil 
at  .-Vgua  Prieta  preliminary  to  the  beginning 
of  construction  work  on  the  extension  of  tlK- 
Mexican  Northwestern  line  from  Pearson  sta- 
tion to  .\gua  Prieta.  This  railroad  will 
Iiranch  off  at  Pearson  from  the  connecting  line 
partially  constructed  between  Madera  and 
Tcrrazas,  and  run  northwesterly  to  .\gua 
Prieta,  the  little  Mexican  village  over  the  in- 
ternational line  from  Douglas,  Ariz.  B.  _H. 
Bryant,  Casas  Grandes,  Cbia,  Mexico,  is  Chief 
Engineer  of  the  Mexico  Northwestern  Ry. 

Advises  from  the  City  of  Mexico  state  that 
William  Prim  Wood  and  W.  Hocker,  conces- 
sionaires and  engineers  of  the  work  of  con- 
struction of  the  railroad  from  Santa  Luerecia 
to  Campeche,  have  gone  to  Pichucalco  after 
making  an  inspection  of  the  country  around 
Teapa  and  Tacotalpa. 


ROADS,     STREETS    AND     PAVEMENTS 


Alabama. 

The  Board  of  Revenue,  Birmingham,  Ala., 
has  issued  orders  to  the  Jeft'erson  county  road 
men  for  the  construction  of  about  1.5  miles  of 
new  roads  between  various  parts  of  the  coun- 
ty, with  instructions  that  the  work  be  begun 
at  once  and  finished  as  early  as  possible.  The 
roads  which  have  been  ordered  constructed 
will  be  as  follows :  Six  miles  of  dirt  road  be- 
tween Williamsburg  and  Short  Creek ;  two 
miles  of  macadamized  road  in  the  New  Jasper 
road  between  Adamsville  and  Gointown ;  one- 
half  mile  of  macadamized  road  on  the  Kimble 
road :  one  mile  extension  on  the  Irondale 
road:  two  miles  of  macadamized  road  near 
Warrior;  tw^o  miles  of  road  at  Flat  Top  and 
Gintown  on  the  Bessie  road,  and  an  exten- 
sion of  one  mile  of  macadamized  road  on  the 
4th  Ave.  road  out  of  Bessemer. 

The  County  Officials  at  Scottsboro,  Ala., 
have  agreed  to  supplement  a  private  sub- 
scription to  build  a  pike  road  joining  the  main 
pike  at  W.  J.  Tally's  residence  six  miles  west 
of  Stevenson,  and  running  to  the  state  line 
near  .■\nderson,  Tenn.  The  road  will  connect 
Anderson,  South  Pittsburg.  Jasper,  Tenn., 
Bridgeport  and  Stevenson,  Ala.,  by  a  system 
of  roads. 

California. 

•I'Bids  will  be  received  until  8  p.  m.,  April 
.S.  by  M.  J.  Desmond,  City  Clerk,  Sacramento. 
Cal.,  for  a  street  roller  of  modern  and  ap- 
proved type  weighing  not  less  than  12  tons 
and  propelled  either  by  steam  or  gas. 

Colorado. 

^Bids  will  be  received  until  11  a.  m., 
March  27,  by  Board  of  Public  Works,  Denver, 
Colo.,  for  furnishing  all  materials,  supplies, 
labor,  etc.,  and  to  sustain  all  the  expense  in- 
curred in  the  construction  of  cement  concrete 
sidewalks  in  and  for  the  South  Denver  Im- 
provement District  No.  6.  A  certified  check 
for  $2,000  must  be  filed  with  each  bid.  Henry 
Read  is  President  of  the  Board. 

^Bids  will  be  received  until  11a.  m.,  March 
27,  by  Board  of  Public  W'orks,  Denver,  Colo., 
for  furnishing  materials,  supplies,  labor,  etc., 
and  to  sustain  all  the  expense  incurred  in 
grading,  the  construction  of  concrete  curb  and 
gutter  and  surfacing  the  roadway  areas  in  the 
North  Side  Improvement  District  No.  14. 
Henry  Read  is  President  of  the  Board. 


Mesa  County,  Grand  Junction,^  Colo.,  county 
seat,  is  considering  the  proposition  of  issuing 
$400,000  worth  of  bonds  on  its  own  account 
to  build  good  roads. 

At  a  recent  meeting  in  Molina,  Colo.,  it  was 
decided  to  start  soon  upon  the  construction 
of  two  miles  of  modern  road  five  tniles  down 
the  Plateau  canon  from  Mesa.  The  sum  of 
$3,000  will  be  raised  for  the  improvement. 

District  of  Columbia. 

•J«Bids  will  be  received  until  H  a.  m.,  April 
1,  by  R.  C.  Hollyday,  Chief  Bureau  of  Yards 
and  Docks,  Navy  Department,  Washington, 
D.  C,  for  macadam  road  gutter,  catch  basins, 
granolithic  walk,  concrete  curb  and  resurfac- 
mg  macadam  road  at  the  U.  S.  Naval  station, 
Narragansett  Bay,  Newport,  R.  I. 
Florida. 

Plans  are  under  way  for  a  considerable 
amount  of  street  grading  at  the  taking  up  and 
replacing  of  about  V2  mile  of  brick  paving  for 
sub-divided  land  near  Tampa.  Contracts  are 
to  be  let  soon.  Benjamin  Thompson,  Tampa, 
Fia.,  is  Engineer. 

The  Board  of  Trustees  of  Pensacola.  Fla.. 
has  been  authorized  to  call  for  bids  for  the 
construction  of  almost  $500,000  worth  of  pav- 
ing, which  is  to  be  done  at  an  early  date  on 
plans  previously  approved  by  the  council. 

The  Board  of  County  Commissioners,  Mac- 
clenny,  Fla.,  has  adopted  the  route  of  west  to 
east  improved  highway  across  the  county. 

Georgia. 

•{•Bids  will  be  received  until  3  p.  m.,  .\pri: 
3,  by  Mayor  and  General  Council,  Atlanta,  Ga., 
for  paving  North  Blvd.  from  Ponce  de  Leon 
Ave.  to  near  10th  St.,  with  creosoted  wooden 
blocks,  approximately  8.250  sq.  yds.  being  in- 
cluded in  the  work.  R.  M.  Clayton  is  Chief 
Engineer  of  Construction. 

Illinois. 

®The  Highland  Marble  Works  has  been 
awarded  the  contract  at  Highland,  111.,  for  the 
construction  of  7,600  ft.  of  macadam  road  on 
the  upper  Sebastopol  road  for  $10,044. 

®B.  J.  MuUaney,  Commissioner  of  Public 
Works,  Chicago.  III.,  has  awarded  the  con- 
tract for  furnishing  40,000  sq.  yds.  of  sec- 
tional wood  pavement  to  be  delivered  and  used 
as  directed  for  repaving  bridges  to  Geo.  P. 
Cullen  &  Co.,  78  LaSalle  St.,  Chicago.     Con- 


tract price  2%-in.  pavement  $2.35  per  sq.  yd., 
3y2-in.  pavement  $2.70  per  sq.  yd. 

®The  following  contracts  for  sidewalk  con- 
struction have  been  awarded  by  the  Board 
of  Local  Improvements,  Chicago,  111.,  Chas. 
.V.  V.  Standish,  Secy. :  Addison  St.,  H.  P.  Lar- 
«en  1542  N.  Rockwell  St.;  S.  Ashland  Ave.. 
Thos.  D.  Joy,  3911  W.  Van  Buren  st. ;  Birch- 
wood  Ave.,  Bairstow  Supply  Co..  6084  Ridge 
Ave. ;  Campbell  Ave.,  Siewert  Callson,  .3865 
Milwaukee  Ave.;  N.  Carpenter  St.,  Skafgard 
Concrete  Construction,  4024  W.  North  Ave.; 
Elliott  Ave.,  H.  P.  Larsen,  1542  N.  Rockwell 
St.;  Gardner  St.,  Jas.  J.  Ferry,  92  Sigel  St.; 
Houston  Ave.,  A.  P.  Larson,  11322  Indiana 
.\ve. ;  Howard  Ave.,  A.  P.  Larson,  11322  In- 
diana Ave. ;  S.  Kedzie  Ave.,  Thos  D.  Joy, 
3911  W.  Van  Buren  St.;  Lyndale  Ave.,  Dem- 
ling  &  Wendt,  84  LaSalle  St.;  Milwaukee 
-Ave.,  General  Cement  Concrete  Construction  ; 
Milton  PI.,  Thos.  D.  Jov  &  Co.,  3911  W.  Van 
Buren  St. ;  W.  60th  St..  Jas.  Petersen  ;  W.  63rd 
St.,  Thos.  D.  Jov.  3911  W.  Van  Buren  St.; 
W.  69th  St.,  Jas.  Petersen;  71st  St..  Thos.  D. 
Jov  &  Co.,  3911  W.  Van  Buren  St.;  N.  Sanga- 
mon St.,  General  Cement,  Concrete  Construc- 
tion. 162  Washington  St.;  W.  Superior  St., 
Jas.  J  Ferry,  92- Sigel  St.;  .34th  St.,  Thos.  D. 
Joy,  3911  Van  Buren  St.;  Uhland  St.,  H.  P. 
Larsen,  1542  N.  Rockwell  St.;  Wrightwood 
Ave.,  H.  P.  Larsen,  1542  N.  Rockwell  St.; 
Phillips  Ave.,  Bairstow  Supply  Co..  6084  Ridge 
Ave.;  W.  12th  St.  System,  Thos.  D.  Joy  Co.; 
Vrmitage  .-^.ve.  System,  Skafgard  Concrete 
Construction  Co.,  4020  W.  North  Ave. 

The  Board  of  Local  Improvements  of  Rock 
Island,  111.,  has  adopted  a  motion  made  by  City 
Engineer  Wallace  Treichler  that  34th  St.  from 
7tirto  10th  Aves.,  and  10th  .A.ve.  from  30th  to 
34th  Sts.,  be  paved  with  asphalt. 

The  People's  Municipal  &  Highway  Paving 
Co.,  has  been  incorporated  at  Springfield,  III. 
with  a  capital  stock  of  $-50,000  for  the  purpose 
of  carrying  on  a  general  contracting  business 
in  Chicago.  Walter  J.  Spengler,  John  W. 
Bechwith,  and  Thomas  Evans  are  the  incor- 
porators. 

Petitions  are  being  circulated  in  Sargent 
Township,  Douglas  County.  III.,  to  call  a  spe- 
cial election  to  vote  on  the  proposition  to  build 
16  miles  of  rock  roads.  The  proposed  roads 
are  to  be  made  14  ft.  wide  and  the  estimated 
co.st  is  about  $2,500  per  mile.  Tuscola  is  the 
county  seat  of  Douglas  County. 


•!•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Indiana. 


•J»Bids  will  be  received  until   1  p.  m.,  April 

/   3,  by   Lemuel  Shipman,   Auditor     of     JBenton 

'     County  at  Fowler,   Ind.,   for  the  construction 

of  a  free  gravel  road  in  the  town  of  Ambia. 

^Eids  will  be  received  until  2  p.  m.,  April 
3,  by  Board  of  County  Commissioners,  Kent- 
land,  Ind.,  for  the  construction  of  a  system 
of  macadam  roads  in  Bca\  er  Township.  E.  R. 
Bringham  is  Auditor  of   Newton  County. 

•J«Bids  will  be  received  until  April  3  by 
Board  of  County  Commissioners,  Kentland, 
Ind.,  for  the  construction  of  a  macadam  road 
on  line  between  Washington,  Iroquois  and 
Jefferson  Townships.  E.  R.  Cringhani  is  Au- 
ditor of  Newton  County. 

^tiids  will  be  received  until    2  p.  m.,  April 

3,  by  Board  of  County  Commissioners  at 
Washington,  Ind.,  for  the  construction  of 
three  gravel  roads  in  Elnivue  Township. 
Thomas  Nugent  is  Auditor  of  Ihaiess  County. 

•|«Bids  will  be  received  until  nui'n,  April  4, 
by  Board  of  County  Commissioners,  Monticel- 
lo,  Ind.,  for  the  construction  of  a  stone  road 
in  Monon  Township.  A.  G.  h'ishcr  is  Auditor 
of  White  County. 

4«Bids  will  be  received  until  noon.  April  4, 
b'y  Board  of  County  Commissioners,  Monti- 
,_-  cello,  Ind.,  for  the  construction  of  a  gravel 
road  between  West  Point  and  Round  Grove 
Townships.  A.  G.  Eisher  is  Auditor  of  White 
County. 

4*Bids  will  be  received  until  10  a.  m.,  April 

4,  by  Board  of  County  Commissioners,  Lo- 
gansport,  Ind.,  for  the  construction  of  a  gravel 
road  in  Eel  Township.  John  E.  Wallace  is 
.•\uditor  of  Cass  County. 

•{•Bids  will  be  received  until  10  a.  m.,  April 
4,  by  Board  of  County  Commissioners,  Dan- 
ville, Ind.,  for  the  construction  of  a  road  in 
Union  Township.  W.  H.  Nichols  is  Auditor 
of  Hendricks   County. 

•{•Bids  will  be  received  until  noon,  April  4, 
by  Board  of  County  Commissioners,  Winamac, 
Ind.,  for  the  improvement  of  four  public  high- 
ways. W.  E.  Muchenburg  is  Auditor  of  Pu- 
laski County. 

•{•Bids  will  be  received  until  1  :30  p.  m.,  by 
Board  of  County  Commissioners,  Wabash, 
Ind.,  for  the  improvement  of  a  highway  in 
La  Gro  Township.  J.  P.  Noftzger  is  Auditor 
of  Wabash  County. 

^Bids  will  be  received  until  1  :30  p.  m., 
April  4,  by  Board  of  County  Commissioners, 
Brownstown,  Ind.,  for  the  construction  of  a 
gravel  road  in  Owen  Township.  H.  W. 
Wacker  is  Auditor  of  Jackson  County. 

•{•Bids  will  be  received  until  1  p.  m.,  April 
4.  by  Commissioners  of  Lawrence  County, 
Bedford,  Ind..  for  the  construction  of  two 
gravel  roads.  Ezra  W.  Edwards  is  County 
.\uditor. 

4*Bids  will  be  received  until  2  p.  m.,  April 

4,  by  Board  of  County  Commissioners,  Bloom- 
field,  Ind.,  for  the  construction  of  two  mac- 
adamized roads  in  Stockton  Township.  Cas- 
well H.  Jennings  is  .•\uditor  of  Greene  County. 

4*Bids  will  be  received  until  1  p.  m.,  April 
■i,  by  Board  of  County  Commissioners,  Wa- 
bash, Ind.,  for  the  construction  of  a  gravel 
road  in  Chester  Township.  J,  P.  Noftzger  is 
.Auditor  of  Wabash  County. 

•{•Bids  will  be  received  until  1  p.  m.,  April 
'.  by  Board  of  County  Commissioners,  Brook- 
ville,-  Ind.,  for  the  construction  of  two  high- 
ways in  Ray  Township ;  one  on  line  dividing 
Bath  and  Springfield  Townships ;  one  in 
Springfield  Township;  one  on  line  dividing 
Bath,  Springfield,  Fairfield  and  Brookville 
Townships.  Charles  A.  Miller  is  Auditor  of 
Franklin   County. 

•{•Bids  will  be  received  until   K)  a.  m.,  April 

5.  by  Board  of  County  Cnnunissioners,  Mun- 
cie.  Ind.,  for  the  construction  of  a  highway 
in  Center  Township..  Francis  M.  Williams  is 
-Auditor  of  Delaware  County. 

4'Bids  will  be  received  until  3  p.  m.,  April 
3,  by  city  of  Goshen,  Ind.,  for  the  improve- 
ment of  North  Main  St.  in  that  city.  George 
H.  Rimpler  is  City  Clerk. 

®Geo.  F.  Miller  of  Lcl)anon,  Ind.,  has  been 
V  awarded  the  contract  by  the  city  of  Lebanon 
for  graveling,  sewering,  etc..  of  Earonee  St., 
for  $4,651.     Bids  were  opened  March  13. 


\ 


®Elwood  Johnson  of  Orleans,  Ind.,  has 
been  awarded  the  contract  by  the  county  com- 
missioners at  Paoli,  Ind.,  for  the  construc- 
tion of  a  gravel  road  in  Paoli  township.  Bids 
were  opened  March  17. 

®Trippier  &  Son  of  Peru,  Ind.,  have  been 
awarded  the  contract  for  the  paving  of  North' 
D  St.,  by  the  city  of  Richmond,  Ind.,  for  $1.89 
per  sq.  yd.  Bids  were  opened  March  2.  Fred. 
R.  Charles  is  City  Clerk. 

®L.  P.  Meredith  of  Richmond,  Ind.,  has 
been  awarded  the  contract  for  the  paving  of 
N.  E.  St.,  in  Richmond,  Ind.,  for  $21,851.  Bids 
were  opened  March  14. 

®The  Board  of  County  Commissioners,  Jef- 
fersonville,  Ind.,  has  awarded  the  contract  for 
building  a  free  gravel  road  in  Owen  Town- 
ship to  W.  Walter  Taggart  for  $5,808. 

Snyder  &  Barnett  of  Frankfort,  Ind.,  are 
the  probable  contractors  for  the  construction 
of  the  Carrel  F.  Higley  et  al.  road  in  Tippe- 
canoe county  by  the  county  commissioners, 
Lafayette,  Ind.,  "for  $6,995.  i3ids  were  opened 
March  10. 

A  petition  has  been  started  among  the  resi- 
dents of  Huntington  Township,  Ind.,  for  the 
improvement  of  two  miles  of  road  leading 
from  the  Greenwood  church  on  the  Mt.  Etna 
road  to  the  Range  Line  road,  by  grading  the 
same  and  improving  with  crushed  stone  or 
gravel.  The  petition  will  be  presented  to  the 
county  commissioners  at  Huntington,  Ind. 
Iowa. 

^Bids  will  be  received  until  noon,  April  3, 
by  H.  H.  Onstot,  Clerk,  Bronson,  la.,  for  road 
work  in  Floyd  Township. 

^Bids  will  be  received  until  April  1  by 
Edward  Stinton,  Township  Clerk,  Merrill,  la., 
for  grading  roads  either  by  day  or  contract 
in  Johnson  township.   Plymouth   County. 

®Wm.  Horrabin,  Iowa  City,  la.,  has  beein 
awarded  the  contract  by  the  city  of  Musca- 
tine, la.,  for  the  following  work :  23,283.9  sq. 
yds.  of  bitulithic  pavement,  including  sub- 
grading,  12,078.6  lin.  ft.  of  combined  curb  and 
gutter,  24  in.,  including  sub-grading;  3,008  lin. 
ft.  of  combined  curb  and  gutter,  18  in.,  in- 
cluding sub-grading;  3,008  lin.  ft.  of  18  in. 
gutterbuilt  to  old  curb,  including  sub-grading; 
4,000  cu.  yds.  of  extra  grading;  3,000  cu.  yds. 
of  extra  grading;  4.894.5  lin.  ft.^  (7  ft.  wide) 
of  space  occupied  by  Citizens  Railway  &  Light 
Co.  of  brick  pavement.  C.  H.  Young  is  City 
Engineer.     Bids  were  opened  March  16. 

City  Engineer  Reuben  C.  Hart  of  Clinton, 
la.,  has  been  instructed  to  make  plans,  speci- 
fications and  an  estimate  for  paving  5th  Ave., 
from  2nd  St.  to  5th  St.,  with  creosoted  wood 
block  paving.  This  improvement  will  require 
12,000  sq.  yds.  of  paving. 

Kansas. 

•{•Bids  will  be  received  until  March  29,  by 
City  of  McPherson,  Kan.,  H.  A.  Rowland,  En- 
gineer, for  19,000  yds.  of  paving  and  0,100  ft. 
of  curb  and  gutter.  Specifications  include  as- 
phalt, asphaltic  concrete,  bitulithic,  brick  and 
concrete  paving. 

The  State  Senate,  Topeka,  Kan.,  has  passed 
a  bill  directing  the  warden  of  the  penitentiary 
to  co-operate  with  Leavenworth  and  Wyan- 
dotte counties  in  constructing  a  boiilevard 
along  the  Missouri  River  from  Lansing  to 
Kansas  City,  Kan. 

Kentucky. 

Survev  of  the  right  of  \\'ay  of  the  Louisville 
and  Nashville  pike  through  its  entire  course  in 
Hardin  County,  Elizabethtown,  Ky.,  has  begun 
as  a  part  of  the  construction  of  a  model  road 
from  Louisville  to  Mammoth  Cave  by  way  of 
Lincoln  farm. 

Louisiana. 

At  a  recent  mass  meetin:4  of  the  citizens  of 
Alexandria,  La.,  a  resoluti-n  was  adopted  call- 
ing on  the  Police  Jury  of  K;ii.idcs  Parish  to  call 
an  election  on  the  proposir.'U  of  issuing  $3(10,- 
000  bonds— $200,000  for  l"  d  roads  and  $100.- 
000  to  purchase  the  .Mcx;.;  iria-Pineville  traf- 
fic bridge,  now  a  toll  bri  K  ,  and  make  it  free. 
Maryland. 

^•Bids  will  be  received  until  11  a.  m.,  April 
6,  by  Cambridge  Strtci  Imiirovement  Commis- 


sion, Henry  Lloyd,  Chairman,  Cambridge,  Md., 
for  the  grading,  paving  and  curbing  of  certain 
streets.  The  work  includes  the  following  ap- 
proximate quantities;  16,876  sq.  yds.  vitrified 
fire  clay  or  shale  block  pavement;  2,600  sq.  yds. 
granolithic  or  concrete  gutter;  6,400  lin.  ft. 
straight  concrete  curb;  4,150  lin.  ft.  reinforced 
straight  concrete  curb  (corner  bar)  ;  T33  lin. 
ft.  reinforced  curved  concrete  curb;  32  storm 
water  inlets.  Each  proposal  must  be  accom- 
panied by  a  certified  check  in  the  sum  of  $2,- 
000,  drawn  on  some  bank  doing  business  in 
the  town  of  Cambridge  and  made  payable  to 
The  Cambridge  Street  Improvement  Commis- 
sion, with  this  exception,  that  where  a  pro- 
posal is  made  covering  only  the  concrete  curb 
and  gutter,  a  check  in  the  sum  of  $250  will 
be  required  to  accompany  such  proposal. 
Specifications  and  blank  forms^  of  proposals 
can  be  obtained  upon  application  to  Henry 
Lloyd,  chairman  of  The  Cambridge  Street  Im- 
provement Commission,  or  to  Herbert  W.  Hat- 
ton,  Consulting  Engineer,  and  a  complete  set 
of  plans  can  be  seen  at  the  engineer's  office, 
Y.  M.  C.  A.  Bldg.,  Wilmington,  Del.,  or  at  the 
office  of  the  Commission,  Dorchester  National 
Bank,  Cambridge,  Md. 

The  Countv  Commissioners,  Cambridge, 
Md.,  have  decided  to  issue  bonds  to  complete 
shell  roads  from  Cambridge  to  points  in  lower 
Dorchester,  main  arteries  being  selected  in 
both  cases.  One  road  to  be  improved  is  that 
by  way  of  Shorters  wharf,  where  the  Black 
Water  River  will  be  bridged,  to  Crapo.  The 
other  is  the  road  from  Cambridge  via  Church 
Creek  to  a  point  near  Bishop's  Head. 

The  city  of  Baltimore,  Md.,  contemplates 
submitting  a  proposition  to  the  voters  at_  the 
municipal  election  in  the  spring  for  the  issu- 
ance of  $5,000,000  paving  bonds,  B.  T.  Fen- 
dall  is  City  Engineer. 

The  Commissioners  for  opening  streets,  BaL 
timore,  Md.,  have  filed  with  the  city  register 
a  report  on  the  widening  of  Pratt  St.  to  pro- 
vide for  the  new  bridge  over  Jones'  Falls, 
which  places  the  cost  at  $47,000.  The  street 
will  be  widened  from  East  Falls  Ave.  to  Pres- 
ident St. 

Michigan. 
4»Bids  will  be  received  until  11  a.  m.,  April 
10,  by  Capt.  T.  A.  Baldwin,  Jr.,  Quartermaster 
for  the   construction   of    concrete    sidewalks, 
gutters,  curbing,  etc.,  at  Detroit,  Mich. 

•{•Bids  will  be  received  until  11  a.  m.,  April 
10,  by  Capt.  T.  A.  Baldwin,  Jr.,  Quartermaster, 
Detroit,  Mich.,  for  the  construction  of  a  con- 
crete sidewalk,  gutters,  curbing,  etc.,  at  that 
post. 

Minnesota. 

®W.  C.  Wyatt  of  Bigelow,  Minn.,  has  been 
awarded  the  contract  by  the  county  commis- 
sioners at  Worthington,  Minn.,  for  the  con- 
struction of  county  road  No.  3.  The  work 
will  involve  about  10,066  yds.  of  material. 
The  contract  price  is  $.24  per  cu.  yd.  Bids 
were  opened  March  13  by  C.  E.  Pannell,  county 
auditor. 

The  City  Engineer  of  Duluth,  Minn.,_  has 
been  directed  to  prepare  plans  and  specifica- 
tions for  the  so-called  Getchell  road. 

The  State  Senate,  St.  Paul,  Minn.,  has 
passed  a  bill  introduced  by  R.  C.  Dunn,  pro- 
viding for  the  appropriation  of  $150,000  for 
the  employment  of  expert  engineers  to  give 
demonstrations  in  road  making.  Geo.  W. 
Cooley,  St.  Paul,  Minn.,  is  state  engineer. 

Mississippi. 

The  Mayor  and  Board  of  Aldermen  of 
.Aberdeen.  Miss.,  have  called  an  election  for 
April  11  to  vote  on  the  issuance  of  bonds  in 
the  sum  of  $50,000,  of  which  $20,000  will  be 
for  the  paving  of  streets. 

The  County  Commissioners  of  Hinds  Coun- 
ty, Jackson,  Miss.,  have  received  bids  from 
the  Wortliington  Construction  Co.,  of  Brock- 
haven,  Miss..  A.  L.  Patterson.  Macon,  Ga,. 
and  the  Southern  Bitulithic  Co.,  of  New  Or- 
leans. La.,  for  the  construction  of  21  miles 
of  good  roads.  The  commission  plans  to 
build  a  good  road  a  little  over  four  miles  out 
the  Terry  road;  five  miles  out  the  Livingston 
road,  seven  miles  toward  Pocahontas,  and  five 
miles    toward    Clinton.      The    work    will    cost 
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about  S3..'i(H>  ptr  niiltv  The  road  will  \w  18 
ft.  wide  lor  this  distance  in  each  diroclioii, 
with  IJ  ft.  of  gravel,  nine  inches  .deep  and  well 
drained  on  each  side.  .\s  soon  as  this  con 
tract  is  completed,  it  is  contemplated  to  spend 
the  remainder  ol  the  $200,000  bond  issue 
money  to  build  good  roads  in  other  direc- 
tions out  of  the  city. 

Civil  engineers  have  l>cgun  making  the  sur- 
veys preliminary  to  advertising  for  bids  for 
the  improved  gravel  roads  m  Loncoln  Count\ , 
Hr.uikli.iveii,  Sliss 

Missouri. 

•I«r.nls  will  be  received  by  City  Council  of 
Inilloii,  Mo.,  until  .-Xpril  (i  lor  the  construc- 
tion of  "i,000  sq.  yds.  macadam  with  a  binder 
iind  ;t,,)OU  fl.  of  "concrete  curb.  P.  D.  Tluir- 
moiid  is  Kngincer. 

The  city  council  of  Kulton,  Mo.,  has  sub- 
mitted to  the  property  owners  of  Fifth  St.  a 
proposal  to  improve  said  street  with  macadam 
with  a  binder.  There  will  be  8,000  sq.  yds. 
of  macadam  and  .■<,800  ft.  of  curb.  Rids  will 
be  received  about  the  last  of  April.  P.  L). 
Thurmond  is  city  engineer.  R.  II.  Fowler  is 
mayor. 

The  city  council  of  Fulton,  Mo.,  has  sub- 
mitted to  the  property  owners  on  Court.  Mar- 
ket, Fourth  and  Fifth  St.,  in  the  business  sec- 
tion, a  proposal  to  pave  with  brick.  .A.bout  • 
12.000  sq.  yds.  of  paving  and  4,000  ft.  of  curb 
would  be  required.  Bids  w-ill  be  received  about 
the  last  of  April.  W.  R.  Pemberton  is  city 
clerk.     P.  D.  Thurmond  is  city  engineer. 

The  State  Senate,  Jefferson  City.  Mo.,  has 
.ipproved  the  trans-state  highway  bill.  It  pro- 
vides a  state  road  from  St.  Louis  to  Kansas 
City  on  which  $.")00.000  is  to  be  spent. 

A  movement  has  been  inaugurated  by  the 
Gravois  Ave.  Property  Owners'  .'\ssociation, 
St.  Louis.  Mo.,  to  pave  St.  Louis  County's  pub- 
lic highways.  It  is  proposed  to  issue  bonds, 
not  to  exceed  5  per  cent  of  the  taxable  wealth 
■of  the  county. 

.\t  a  meeting  of  the  Pettis  County  farmers 
and  business  men,  held  in  Sedalia.  ^lo.,  March 
14.  for  the  purpose  of  discussing  good  roads, 
it  was  decided  to  petition  the  Pettis  County 
Court  to  call  a  special  election  for  the  purpose 
of  voting  an  issue  of  $400,000  in  bonds  to 
build  ten  rock  roads,  radiating   from   Sedalia. 

Montana. 

Plans  and  specifications  tor  sewer  exten- 
sions in  special  improvement  districts  No.  f! 
and  No.  4  will  be  presented  to  the  city  council 
of  Glasgow,  Mont.,  for  its  consideration  in 
the  near  future.  The  estimated  cost  of  the 
improvement  is  $2-5,000.  It  is  expected  to  let 
the  contract  the  first  part  of  May.  E.  S.  Sev- 
erance is  city  engineer.  John  E.  Dawson  is 
mayor. 

Nebraska. 

M.  Ford  at  from  $L89  to  $2.10  per  sq.  yd., 
and  C.  E.  Fanning  at  from  $2.15  to  $2.40  per 
sq.  yd.,  submitted  the  lowest  bids  to  the  city 
council  of  Omaha,  Neb.,  for  the  construction 
of  three  and  one-half  miles  of  asphalt  and 
creosoted  wood  Iilock  pavement  respectively. 
New  Jersey. 

•{•Bids  w-ill  be  received  until  11  a.  m..  April 
*),  by  Board  of  Chosen  Freeholders,  Middlesex 
County,  New  Brunswick,  N.  J.,  for  repairing 
the  Cranbury  South  River  Turnpike.  Plans 
and  specifications  are  on  file  at  the  office  of 
the  County  Collector,  40  Paterson  St..  New- 
Brunswick,  and  F.  F.  Simons,  County  Engi- 
neer. Roosevelt,  N.  J. 

'•J-Bids  will  be  received  until  6  p.  m.,  March 
27.  by  William  C.  Burroughs,  City  Clerk,  As- 
bury  Park,  N.  J.,  for  furnishing  and  laying 
lli..")0U  sq.  yds.  of  creosoted  wood  blocks,  vit- 
rified brick  or  bitulithic  as  laid  under  the  pat- 
ents of  Warren  Bros.  Co.  on  Main  St.  from 
the  southerly  line  of  the  city  to  the  northerly 
line  of   Summerfield  .\ve. 

New  York. 

4*Bids  will  be  received  until  2  p.  m..  .A.pril 
10,  by  Constructing  Quartermaster,  Madison 
Barracks.  .Sackets  Harbor,  N.  Y.,  for  the  con- 
struction of  about  28.000  sq.  ft.  of  macadam 
road  and  SOO  sq.  ft.  of  concrete  walk. 


Tile  State  Department  of  Highwajs,  .Mbaiiy. 
N.  v..  has  submitted  plans  to  Harry  D.  Waldo, 
Orleans  County  Superintendent  of  Highways, 
of  .\lbion,  N.  Y.,  for  two  more  pro|)osed  coun- 
ty highways,  which  will  likely  be  constructed 
during  the  summer  of  1911.  The  roads  that 
it  is  proposed  to  improve  are  section  No.  3  of 
road  No.  303,  beginning  at  the  Gaines-Carl- 
ton town  line,  north  of  the  village  of  Childs. 
and  running  northerly  through  Carlton  Station 
to  the  bridge  crossing  Marsh  Creek  in  the 
hamlet  of  Two  Bridges,  a  distance  of  3.24 
miles,  aiul  the  Mcdina-.'Mabama  highway,  No. 
:VXt,  beginning  at  the  corporation  limits  of  the 
village  of  Medina  in  South  .Main  St.,  and 
running  south  on  the  old  toll  turnpike  through 
Shelby  Center  to  the  Orleans-Genesee  County 
line,  a  distance  of  .5.4  miles. 

The  Board  of  Estimates  of  New  York  City 
has  given  the  five  borough  iircsidents  $3,000,- 
OOil  to  repave  the  streets  as  follows  :  Manhat- 
tan and  Brooklvn,  $1,000,000  each;  Bronx  and 
Queens.  $3.50,000  each;  Richmond,  $300,000. 
This  money  is  for  relaying  all  kinds  of  pave- 
ments and  not  for  repairing  work. 

Plans  for  the  proposed  strip  of  macadam- 
ized highway  from  Whitney  Point  to  Glen 
.Aubrey  have  been  received  liy  .\sa  L.  Bonnell, 
Clerk  of  the  Board  of  Supervisors,  from  the 
.Mbany  office  of  the  State  Highway  Depart- 
ment. The  plans  provide  for  a  road  .5.30  miles 
in  length,  between  those  two  points,  and  to 
build  w^bich  will  cost  probably  about  $60,000. 
.•\n  appropriation  has  been  a.sked  for  with 
which  to  construct  the  road.  Bingliampton  is 
the  county  seat  of  Broome   County. 

Ohio. 

4«Bids  will  be  received  until  noon.  March 
23,  by  Director  of  Public  Service,  Youngs- 
town,  O.,  for  furnishing  the  necessary  labor 
and  materials  for  paving  of  Breaden  St.  be- 
tween Market  St.  and  Hillman  St.  W.  H. 
McMillin  is  Clerk  of  the  Directors. 

^Bids  will  be  received  until  noon,  March 
23,  by  Director  of  Public  Service,  Youngstown, 
O..  for  furnishing  the  necessary  labor  and  ma- 
terial for  the  paving  of  Logan  Ave.  between 
Broadway  and  the  city  limits.  W.  H.  Mc- 
Millin  is    Clerk  of   the   Directors. 

^Bids  will  be  received  until  noon,  .\nril  3. 
by  Director  of  Public  Service.  .A.  B.  Lea. 
Cleveland,  O.,  for  furnishing,  laving,  relaying 
and  repairing  stone  and  cement  sidewalks  in 
the  city  of  Cleveland  for  a  period  of  one  year, 
b'our  contracts  to  be  awarded  are  as  follows: 
One  contract  for  furnishing,  laying,  relaying 
and  repairing  stone  sidewalks  on  the  streets 
west  of  the  Cuyahoga  River.  One  contract  for 
furnishing,  laying,  relaying  and  repairing  stone 
sidewalks  on  the  streets  east  of  the  Cuyahoga 
River.  One  contract  for  furnishing,  laying, 
relaying  and  repairing  cement  sidewalks  on  the 
streets  west  of  the  Cuyahoga  River.  One  con- 
tract for  furnishing,  laying,  relaying  and  re- 
pairing cement  sidewalks  on  the  streets  east 
of  the  Cuyahoga  River.  Each  bid  must  be 
made  in  accordance  with  the  specifications 
which  may  be  obtained  at  the  office  of  the 
.Superintendent  of  Sidewalks,  Room  317,  Citv 
Hall. 

®The  County  Commissioners  at  Port  Clin- 
ton, O..  have  awarded  the  following  contracts 
for  the  building  of  stone  roads  in  Harris 
Township :  Brough  &  Zesing,  Genoa,  one  and 
one-half  miles  on  .-\nsted  road,  at  $1.48  per 
cu.  vd..  and  one  mile  on  the  Brandau  road 
at  $1.14  per  cu.  yd.;  Rockyridge  Lime  &  Stone 
Co.,  one  mile  on  river  road  from  Ryar  road 
east  at  $1.24%  per  cu.  yd. 

D.  W.  Seitz,  Assistant  Highway  Commis- 
sioner, Columbus,  O..  has  approved  the  build- 
ing of  a  brick  highway  as  petitioned  for  by 
Chester  land  owners  to  the  Geauga  County 
Commissioner.  Oiardon.  O.  The  highway  %yill 
be  built  from  the  east  Cuyahoga  County  line 
to  Scotland  Station.  The  distance  to  be  im- 
proved is  over  a  mile  and  the  road  will  be 
built  this  year. 

The  County  Commissioners  at  Hamilton.  O., 
have  named  viewers  for  the  iiroposed  road 
from  the  Collinsville  pike  south  of  Collins- 
ville  and  east  to  connect  w-ith  an  existing  road. 
The  Countv  Commissioners  at  Mt.  Gilead. 
O.,  have  liecii   iietitioned   for  the  improvement 


of  a  number  of  county  highways,  appru.xi- 
mately   100  miles  in  length. 

The  Improvement  Committee  of  the  city 
council  of  Dayton,  O.,  has  been  asked  to  take 
imiiie<Iiale  steps  for  the  paving  of  Springfield 
St.,  from  the  old  to  the  new  corporation  line. 

Engineer  Bcckler  of  .Athens,  O.,  has  been 
instructed  by  the  city  council  to  amend  his 
plans  for  the  paving  of  Elliott  St..  so  that  they 
will  include  the  aliey  running  from  Stimson 
Ave.  to  Morris  .-\ve.,  between  the  D.  C.  Corn- 
well  and  George  Mansfield  properties. 

The  County  Commissioners  at  I  ronton,  O., 
have  been  petitioned  for  the  improvement  of 
the  Salida  Creek  road. 

The  City  Council  of  Perrysburg,  O.,  has 
voted  to  pave  2nd  St.,  from  Hickory  to  Pine, 
seven  blocks  at  an  estimated  cost  of  $48,000. 
Brick  will  proliably  be  used. 

Property  owners  on  Vine  St.,  in  Ashtabula, 
O..  have  petitioned  the  city  council  for  the 
paving  of  that  street  with  suitable  material  at 
the  time  Park  St.  is  paved. 

The  County  Commissioners,  Canton,  O., 
have  granted  a  petition  for  the  construction 
of  a  new  road  in  Plain  Township. 

The  Trustees  of  Delaware  Township,  Han- 
cock County,  O..  have  been  ordered  by  the 
county  commissioners,  Eindlay,  to  open  a 
country  road  commencing  at  the  northeast  cor- 
ner of  section  21,  township  2,  range  11,  east, 
running  west  on  section  line  to  northwest 
quarter   of   section   21    and   there   terminating. 

Oregon. 

The  City  Executive  Board  of  Portland, 
Ore.,  received  the  following  bids  for  street 
improvements ;  Beaumont  district,  bitulithic 
pavement,  Elwood  Wiles,  $157,413.  Stan- 
ton St.  district,  bitulithic  pavement,  War- 
ren Construction  Co.,  $157,7.52.  East  Ev- 
erett St.  district,  asphalt  pavement.  Barber 
.Asphalt  Paving  Co..  $149,195.  .Abernathy  St. 
from  Kelly  to  Corbett,  grading  and  concrete 
curbs  and  walks,  Nat  Costanza,  $1.80l.  Forty- 
second  Ave.  from  42nd  to  52nd  Sts.,  grading 
and  concrete  curbs  and  walks.  Joplin  & 
Meeks,  $10,242;  Stephens  Bros.,  $10,719;  Gie- 
bisch  &  Joplin.  $10,203;  Bechill  Bros.,  $10,137; 
G.  K.  Howlett.  $9,938.  Hood  St.  district,  grad- 
ing and  concrete  curbs  and  walks,  Nat  Cos- 
tanza. $2,3.59;  Jophn  &  Meeks,  $1,902.  East 
Washington  St.  from  East  16th  to  East  20th, 
asphalt  pavement,  Barber  Asphalt  Paving  Co., 
$7,575;  Oregon  Independent  Paving  Co.,  $7,- 
569.  Grand  Ave.,  from  Broadway  to  Schuyler, 
grading  and  concrete  curbs  and  walks,  R.  J. 
O'Neill  $2,955;  J.  W.  Lamar,  $3,068.  Myrtle 
St.,  from  16th  to  17th,  Hassam  pavement,  Ore- 
gon Hassam  Paving  Co..  $2,191.  Vista  .Ave., 
retaining  wall  and  Hassam  pavement,  Oregon 
Hassam  Paving  Co.,  $23,685. 

Arrangements  have  been  completed  by  the 
County  Commissioners,  Klamath  Falls,  Ore., 
for  the  construction  of  a  boulevard  and  auto- 
mobile highway  from  the  California  state  line, 
on  the  southern  edge  of  the  county,  to  the 
Jackson  County  line,  on  the  northeastern  bor- 
der. Elmer  Smith  has  been  given  the  super- 
vision of  the  w'ork  from  Klamath  Falls  to  the 
California  line  on  the  south.  This  road  will 
run  from  Klamath  Falls  to  Merrill,  dow-n  the 
east  side  of  Tule  Lake  through  the  new  Bo- 
hemian town  of  Malin  and  to  the  line  at  what 
is  known  as  the  Carr  tract.  The  road  is  to  be 
graded  up  and  kept  in  repair.  Its  length  is 
about  40  miles. 

Pennsylvania. 

•|«Bids  will  be  received  until  4  p.  m.,  March 
23,  by  Borough  of  Avalon,  Pa.,  at  the  office 
of  McBride  Surveying  &  Engineering  Co.. 
Ltd.,  Borough  Engineers.  331  4th  Ave.,  Pitts- 
burg, Pa.,  for  the  grading,  curbing  and  pav- 
ing of  Forest  .Ave.  from  Birmingham  Ave.  to 
2nd  St.  The  approximate  quantities  are  as 
follows:  6,000  cu.  yds.  of  excavation;  3,500 
lin.  ft.  of  dressed  curbing  (sandstone)  ;  .50  lin. 
ft.  of  dressed  curbing  (granite):  150  lin.  ft. 
of  rough  curbing;  -50  lin.  ft.  of  old  curbing 
to  be  redressed  and  reset;  30  sq.  yds.  repav- 
ing;  2  manholes  complete;  5  storm  inlets  com- 
plete; 00  lin.  ft.  of  24-in.  d.  s.  storm  sewer; 
100  lin.  ft.  of  I5-in.  d.  s.  storm  sewer;  50  lin. 
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It.  of  I'J-in.  storm  scwcr;  Il'O  lin.  ft.  of  French 
ilraiu;  0,000  sq.  yds.  paving. 

®The  County  Commissioners  and  Con- 
troller,  Pittsburg.  Pa.,  have  awarded  contracts 
'  for  county  road  work  as  follows:  The  Uni- 
versal Portland  Cement  Co.,  for  furnishing 
cement  at  $1.41  a  barrel,  and  $1.01  if  delivered 
in  sacks;  the  Standard  Bitulithic  Co.,  at  $.87 
per  s(|.  yd.  for  resurfacing  the  Hulton  road; 
the  Pittsburg  .A.misite  Co..  at  $.85  per  sq  yd., 
for  resurfacing  the  Verona  road;  Clydesdale 
Stone  Co.,  Morrison  &  Son.  Booth  &  Flinn  and 
the  Bope  Stone  &  Brick  Co.,  secured  the  con- 
tracts for  ballast,  and  James  Creese,  Edward 
Vero.  Seeljolt  &  Skiles,  H.  F.  Caley,  Hodel  & 
Brown,  Wolf  &  Thomps.Mi,  and  W.  S.  Bedell, 
secured  the  contracts  for  delivering  ballast. 

The  Legislature  Committee  of  the  State 
(irange,  Harrisburg,  Pa.,  has  adopted  resolu- 
tions indorsing  the  proposition  of  intercounty 
roads  as  proposed  in  the  Sproul  highway  bill, 
and  protesting  against  issuance  of  state  bonds 
for  construction  of  roads. 

The  Municipal  League  Committee,  Harris- 
burg, Pa.,  has  circulated  a  petition  for  the  pav- 
ing of  "2nd  St.,  and  has  presented  the  same  to 
the  city  council.  The  street  will  probably  be 
paved  from  Adams  to  Cliestnut  Sts. 

Tennessee. 

The  City  Cominissioners  of  Memphis,  Tenn., 
have  rnapped  out  street  paving  plans  for  the 
ne.xt  12  months,  the  aggregate  cost  being  es- 
timated at  nearly  $2,000, OOii.  Estimates  call  for 
improvements  to  'Mj  miles  of  street  and  the 
following  table  shows  the  streets,  portions  of 
which  the  commissioners  contemplate  improv- 
ing, and  the  material.  J.  IL  Weatherford  is  City 
Engineer :  Union  Ave.,  asphalt  or  wood 
block;  Union  Ave.,  tar  macadam;  2nd  St., 
brick  or  block ;  Ayers  St.,  tar  macadam ;  Kney 
St.,  gravel ;  Breedlove  St.,  gravel ;  Decatur 
St.,  gravel ;  Decatur  St.,  brick ;  Vance  Ave., 
asphalt  or  wood  block ;  2nd  St.,  brick  or  wood 
block ;  Trigg  Ave.,  tar  macadam ;  Dixon  Ave., 
curb  and  gutter,  regular ;  Washington  Ave., 
gravel ;  Jefferson  Ave.,  gravel ;  Court  Ave., 
gravel ;  Monroe  Ave.,  gravel ;  Vinton  Ave.,  tar 
macadam ;  Diana  St..  gravel ;  Cooper  St..  tar 
macadam ;  Tunis  St..  gravel ;  Edith  Ave., 
gravel ;  Courtland  PI.,  gravel ;  Linden  Ave., 
gravel;  Lucy  Ave.,  shells;  Idlewild  St..  gravel; 
Lumpkin  St..  tar  macadain ;  Central  .'\ve.,  tar 
macadam  ;  Pauline  St.,  gravel ;  E.  Coward  PI., 
tar  iTiacadam;  Pearce  St.,  gravel;  East  St.,  old 
stone ;  Nelson  Ave.,  tar  inacadam ;  Nelly  Bly 
St.,  gravel;  Court  Ave.,  gravel;  Williams  Ave., 
tar  macadam ;  College  St.,  tar  luacadam ;  But- 
ler Ave.,  stone ;  Iowa  Ave.,  brick  or  stone ; 
Wellington  St.,  tar  macadam ;  Georgia  Ave.. 
Ijrick  or  block;  Georgia  A\e.,  tar  macadam; 
CumiTiings  St..  tar  macadam  ;  Dudley  St..  tar 
macadam  ;  Lamar  St.,  asphalt  or  block  ;  Evelyn 
.Ave.,  tar  macadam;  Colorado  St.,  brick;  Colo- 
rado St.,  gravel;  Waldran  Blvd..  tar  macadam; 
Bellevue  Blvd..  asphalt;  Bellevue  Blvd..  as- 
phalt or  block ;  Central  .-^vc..  asphalt  or  block ; 
Leniaster   St..   gravel;    Clavbrook   St.,  gravel; 


Grove  St..  tar  macadam;  Harljert  .Ave.,  tar 
macadam;  Richmond  Ave.,  gravel;  Huling  St.. 
old  stone;  S.  Leach  PI.,  gravel;  Beale  Ave., 
asphalt  or  block;  Union  Ave.,  asphah  or  block, 
widen  ;  Walker  Ave.,  tar  macadam ;  Leon  PI., 
gravel;  Regent  PL,  gravel;  Linden  .\ve.,  foun- 
dation only;  Muller  PI.,  gravel;  Triinble  PI., 
gravel;  Auction  Ave.,  brick;  Montgomery  St., 
gravel.  Curbs  and  gutters  are  contemplated 
for  the  following ;  Park  St.,  Kendal  PI.. 
Maiden  lane.  Crystal  Palace  alley  and  Boyil 
PI.   (gutters  only). 

.According  to  reports  issued  from  the  head- 
quarters of  the  Memphis-to- Bristol  Highway 
Association,  Nashville.  Tenn..  about  l.OOO  com- 
missioners along  the  highway  have  been  ap- 
pointed to  solicit  contributions  of  labor  to  the 
movement,  and  so  far  over  15.000  men  have 
signed  up  agreeing  to  work  two  days  on  the 
proposed  road. 

The  New  Road  Commission  of  Hamilton 
County.  Chattanooga,  Tenn..  which  will  have 
full  charge  of  expending  the  $500,000  realized 
from  the  sale  of  bonds  authorized  by  the 
county  court,  has  organized  by  the  election  of 
Senator  Ed.  Bass  as  chairman,  and  E.  E.  Betts 
as  engineer.  The  road  cominission  consists  of 
Squires  Bass  and  Cummings.  R.  B.  Cooke  and 
Judge  Joe  V.  Williams. 

Texas. 

The  citizens  of  Bro\vns\  illc.  Tex.,  on  March 
14.  voted  the  issuance  of  bonds  to  the  amount 
of  $145,000  for  municipal  improvements  as 
follows  :  Street  paving.  $80,000 ;  to  double  the 
capacity  of  electric  light  and  waterworks,  $12.- 
iiOd;  to  improve  city  hall  and  market  and 
$.3.0(i()   for  a  new  slaughter  house. 

The  citizens  of  Cameron.  Te.x..  are  planninj^ 
the  issuance  of  bonds  to  the  amount  of  $200.- 
iiOO  to  grade  roads  in  commissioners  precinct 
No.   1,  in  which   Canicrnn  is  located. 

Utah. 

The  North  F'ields  Road  Co..  of  Panguitch. 
L'tah.  has  been  incorporated  at  Salt  Lake 
City,  with  a  capital  stock  of  $500,  divided  into 
shares  of  $1  each,  to  keep  certain  road  in  re- 
pairs. The  incorporators  are :  William  T. 
Owen.  Jr..  Thomas  Haycock.  John  E.  Myers. 
J.  .A.  Worthen  and  I,.  C.  Sargent. 

Virginia. 

•J-Bids  will  be  received  until  noon.  March 
20.  at  the  clerk's  office  of  Rappahannock 
County.  Washington.  Va..  for  the  construction 
of  about  7%  miles  of  macadam  road  from 
bdmt  Hill  to  the  Warren  County  litie.  A 
certified  check  for  $500  must  accompany  each 
bid.  P.  St.  J.  Wilson.  Richmond,  Va.,  is  State 
Highway   Commissioner. 

®The  Board  of  Control  of  Norfolk.  Va.,  has 
.•iwarded  the  contract  for  paving  Bank  St..  be- 
tween Freemason  and  Queen  Sts..  with  wood 
block  to  the  L'nited  States  Wood  Preserving 
Co..  of  New  York  City,  for  $2.85  per  sq.  yd. 

The  Board  of  Control  of  Norfolk.  Va..  has 
approved    a    budget    estimate    for    the     street 


cleaning  de])arlment  amounting  V<  $|il,x,lii4. 
This  is  an  increase  over  last  vcar  l)v  ap- 
proximately $1(1,000. 

The  promoters  of  the  Washington  and  Lees- 
burg  highway  have  raised  more  than  $23,000 
toward  the  fund  for  constructing  the  road. 

Steps  have  been  taken  by  tlie  Board  of 
Supervisors  of  Henrico  County.  Richmond, 
Va..  looking  towards  the  establishment  of  a 
road  to  connect  the  Horse  Ten  and  Broad  St. 
roads. 

West    Virginia. 

•{•Bids  will  be  received  until  March  24  by 
Henry  .A.  (Jentry.  County  Road  Engineer, 
F'ayettevillc,  W.  \^-i..  for  the  imiirovement  of 
.Sewell  Mountain  District  at  Corliss. 

4*Bids  will  be  received  until  March  25  by 
H.  A.  Gentry,  County  Road  Engineer.  Fayette- 
ville.  W.  Va.,  for  the  improvement  of  the  Nut- 
tall  District  at  Winona. 

•I«Bids  will  be  received  until  March  27  by 
H.  A.  Gentry,  County  Road  Engineer,  Fa.v- 
etteville,  W.  Va.,  for  the  improvement  of 
Mountain  Cove  District  at  Victor. 

•{•Bids  will  be  received  until  March  2!)  by 
Henry  A.  Gentry.  County  Road  Engineer,  Fay- 
etteville,  W.  Va.,  for  the  improvement  of 
roads  in  Kanawsha  District  at  Page. 

•J-Bids  will  be  received  until  Alarch  30  by 
Henry  A.  Gentry.  County  Road  Engineer.  Fay- 
etteville.  W.  Va..  for  the  improvement  of  the 
Falls  District  road  at  Smithers. 

The  County  Commissioners  at  Clarksburg. 
W.  Va..  have  been  petitioned  for  the  con- 
struction of  a  road  from   Barton  to  Blaine. 

Wisconsin. 

®The  City  Council  of  Ripon,  Wis.,  has 
awarded  the  contract  for  street  sprinkling  for 
the  season  of  1011  to  C.  .A.  Kuehn  for  $775. 

®The  Lake  Shore  Stone  Co.,  of  Milwaukee. 
Wis.,  has  been  awarded  the  contract  by  the 
city  of  Muskegon.  Mich.,  for  furnishing 
crushed  stone  for  road  building  for  $18,310. 
Bids  were  opened  March  17  by  John  B.  Bar- 
low, city  clerk. 

The  City  Council  nf  Watertown.  Wis.,  has 
given  authority  for  the  purchase  of  8.000  gals, 
of  crude  oil  at  a  cost  of  $280,  to  be  used  this 
summer  on  the  streets  of  the  city  as  a  pre- 
ventive of  dust  and  contagion. 

The  Common  Council  of  Oconomowoc. 
Wis.,  has  decided  to  open  Market  St.  as  a  pub- 
lic highway.  This  street  will  cross  the  Hol- 
land property,  will  extend  from  Summit  .Ave., 
to  the  Milwaukee  road  tracks. 

Public  W^orks  Commissiciner  Briggs  of 
Milwaukee.  Wis.,  has  asked  the  cominon  coim- 
cil  to  appropriate  and  let  his  department  ex- 
pend, without  the  intervention  of  formal  con- 
tract, funds  totaling  $40.5oo.  .Among  some  of 
the  larger  iteius  asked  are  the  following:  Sum 
of  $10,000  for  .street  repairing  tools ; '$10,000 
for  steam  rollers.  $7,000  for  portable  concrete 
mixers.  $3,.500  for  portable  stone  crusher.  $3.- 
500  for  portable  asphalt  repair  plant.  $10,(HiO 
for  asphalt  mixing  plant. 


B  R  I  D  G  E  S  —  STE  E  L       AND       CONCRETE 


California. 

The  Board  of  Count>  Supervisors,  Los 
.Angeles.  Cal..  received  the  following  bids  for 
the  construction  of  the  concrete  bridge  over 
the  Arroyo  Seco  near  the  Ostrich  Farm :  T.  J. 
Shea.  $l'4().700;  Mercereau  Bridge  and  Con- 
struction Co..  $160,600;  J  F.  Hall-Martin  Co., 
$157,500;  Charles  Stanslmry,  $153,0&4;  F.  O. 
Engstrum  Co.,  $248,2:'.0 ; ;  and  J.  D.  Kneen 
Contracting  Co.,  $140,000.  None  of  the  above 
bids  include  pilings  and  hand  rails.  The  Ce- 
ment Products  and  Construction  Co.  bid  $5,171 
for  constructing  the  railings  and  placing  pil- 
ings. The  bids  were  taken  under  advisement 
and  will  be  submitted  to  the  engineers  for 
each  of  the  parties  before  any  action  is  taken. 

-An  application  has  been  filed  with  the  War 
Department  by  W.  S.  Collins,  for  permission 
to   construct    a    wooden    bridge    froiri    Balboa 


Island  in  Newport  Bay  to  connect  with  the 
main  land  on  the  north.  The  address  of  the 
engineer  for  the  work  is  72.3  Central  Bldg., 
Los  Angeles.  Cal. 

Plans  and  soecifications  have  been  adopted 
by  the  Board  of  Placer  County  Supervisors  at 
a  recent  meeting,  for  the  construction  of  a 
steel  bridge  over  the  North  Fork  of  the 
.American  River  near  Auburn,  Cal.  The  struc- 
ture will  be  on  the  road  leading  to  Forest 
Hill  and  the  mining  districts  of  the  comdry. 

Florida. 

.A  committee  of  citizens  of  St.  .Augustine, 
Fla.,  and  County  Commissioners,  recently  held 
a  conference  in  regard  lo  the  construction  of 
a  bridge  over  the  San  Sebastian  River  at  King 
St..  connecting  with  New  .Augustine,  replacing 
the   old   wooden   viructurc.      It   has  been   sug- 


gested by  the  committee  that  the  city  council 
have  plans  and  specifications  prepared  by  an 
engineer  at  an  early  date. 

The  United  States  Engineermg  Department 
has  instructed  the  Board  of  County  Cominis- 
sioners. Fernandina.  Fla..  to  make  certain 
changes  in  the  draw  bridges  over  the  .Amelia 
River  in  Nassau  County.  Steps  will  be  taken 
toward  the  work  at  once 

Georgia. 

As  the  result  of  a  bill  passed  at  the  last  leg- 
islature authorizing  a  bond  issue,  citizens  of 
Bibb  County  voted  at  an  election  March  10. 
upon  issuing  bonds  to  the  extent  of  $375,000 
for  bridge,  road  and  courthouse  improvement. 
Macon.   Ga..  is  the  county  seat. 

Illinois. 

®The    County    Conniiissioners.    Morris.    111., 


•}•  indicates  work  now  open  for  bids.     •   indicates  a  contract  let  recently. 
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have  awarded  the  Joliet  Bridge  &  Iron  Co., 
Joliet,  HI.,  the  contract  lor  the  construction 
of  a  bridge  over  the  stream  between  sections 
23  and  2i  in  Grundy  County. 

®The  contract  for  the  construction  of  the 
reinforced  concrete  bridge  in  the  town  of 
Nora,  III.,  has  been  awarded  to  William  H. 
Shons,  Frccport,  III. 

®Thc  Decatur  Bridge  Co.,  Decatur,  111.,  has 
been  awarded  the  contract  at  $.3,000  for  the 
construction  of  a  new  bridge  over  Indian 
Creek  near  I, eland,  in  .Xdams  Township,  HI. 
The  county  will  bear  one-half  the  expense. 

Plans  and  specitications  have  been  received 
by  the  city  council  of  Batavia,  HI.,  of  the  State 
Engineer  for  the  proposed  new  bridge  at  that 
city.  The  cost  of  the  work  is  estimated  at 
$36.iXK)  and  the  work  will  probably  be  adver- 
tised soon. 

Upon  the  recommendation  of  the  State 
Highway  Commissioners  the  County  Officials 
have  decided  to  replace  the  present  bridge  over 
Sugar  Creek  at  the  western  edge  of  Wood- 
land, III.,  with  a  new  structure  estimated  to 
cost  $10,000.    Watseka,  Til.,  is  the  county  seat. 

Indiana. 

•I-Bids  will  be  received  until  10  a.  m..  April 
5,  by  Board  of  County  Commissioners.  Rock- 
port.  Ind.,  for  the  construction  of  2-")  bridges 
in  Spencer  County,  of  which  John  T.  White 
is  .Auditor. 

^•Bids  will  be  received  until  2  p.  m.,  April 
4.  by  Board  of  County  Commissioners,  La 
Grarige,  Ind..  for  the  construction  of  five 
concrete  and  iron  bridges  and  one  wooden  pile 
'  bridge.  C.  S.  Willard  is  .'\uditor  of  LaGrange 
County. 

•{•Bids  will  be  received  until  11:30  a.  m.. 
.■\pril  4,  by  Board  of  County  Commissioners, 
Brazil,  Ind.,  for  the  construction  of  a  bridge 
at  Clay  City.  Edgar  A.  Staggs  is  Auditor  of 
Qay  County'. 

4*Bids  will  be  received  until  10  a.  m.,  April 
•5,  by  Board  of  County  Commissioners.  Shelby- 
ville,  Ind.,  for  the  construction  of  four  rein- 
forced concrete  bridges  in  Shelby  County.  G. 
B.  Huntington  is  Auditor. 

®J.  E.  Sullivan  of  Indianapolis,  Ind.,  has 
been  awarded  the  contract  by  the  commission- 
ers of  Marion  County,  Indianapolis,  for  the 
construction  of  a  bridge  over  Crooked  Creek 
for  $2,04<>.  Bids  were  opened  Feb.  24.  Will 
T.  Brown  is  county  clerk. 

®The  Commissioners  of  LaPorte  County, 
LaPorte,  Ind..  on  March  9,  awarded  to  the 
Rochester  Bridge  Co..  Rochester,  Ind.,  the 
contract  for  three  iron  bridges  and  to  William 
A.  Steigely,  LaPorte,  Ind.,  the  contract  for 
building  the  concrete  abutments. 

©Advices  from  Kokomo,  Ind.,  state  that  the 
county  commissioners  have  awarded  the  con- 
tract for  raising  and  repairing  the  Gordon 
Bridge  to  E.  S.  Mendenhall  and  R.  E.  New- 
comb  at  $1,045. 

.^mong  the  appropriations  passed  by  the 
County  Council,  Goshen,  Ind..  at  a  recent 
meeting  were  the  following  for  bridges : 
Bridge  No.  87,  over  tail  race  on  Beardsley 
Ave.  extension  in  Elkhart,  repairs,  $1,.500; 
Bridge  No.  8)^.  new  bridge  over  Christian 
Creek  on  Beardslev  Ave.  extension  in  Elkhart, 
$4,000:  Bridge  Repair  fund,  $.500.  Bridge  No. 
85  in  Elkhart  township,  over  Hoover  ditch,  re- 
pairs, $600.  Bridge  No.  86,  in  Jefferson  town- 
ship, over  Hoover  ditch,  new  iron  bridge. 
$700. 

Iowa. 

^Bids  will  be  received  until  8  ii.  m.,  April 
11,  by  City  Council,  Clinton,  la.,  for  furnish- 
ing the  necessary  labor  and  material  for  the 
construction  of  a  concrete  bridge  wall  at  the 
water  way  on  Main  St.  and  Fountain  St.  in 
town  of  Lyons.     W.  E.  Hayes  is  City  Clerk. 

^Bids  will  be  received  until  8  p.  m.,  April 
11,  by  City  Council,  Clinton,  la.,  for  the  con- 
struction of  three  tubular  concrete  culverts  in 
the  Manufacturers'  addition,  one  at  11th  Ave. 
near  14th  St. :  one  at  Sunnyside  Ave.  and  be- 
tween 1.5th  and  16th  St.  at  15th  St.  near  Stock- 
holm St.,  including  90  ft.  of  48-in.  corrugated 
culvert  tubing  and  3  pair  head  walls. 

•J»Bids  will  be  received  until  8  p.  m.,  .April 
11,  by  City  Council,  Clinton,  la.,  for  furnish- 


uig  nccessaiy  labor  and  material  for  the  con- 
struction of  a  concrete  steel  culvert  or  bridge 
at  the  waterway  on  4tli  and  Lumber  Sts.  in 
Lyons.  The  work  includes  160  yds,  of  excava- 
tion to  elevation  of  12,  140  cu.  yds.  of  excava- 
tion from  elevation  of  12  to  6,  222  cu.  yds. 
of  gravel  concrete,  3,870  lbs.  Deformed  steel, 
210  ft.  pipe  railing,  1V6  in.,  20  ft.  12-in.  sewer 
pipe  inlets,  5  ft.  IS-in.  sewer  pipe  inlets.  .'\11 
arc  to  be  locateil  and  constructed  as  set  forth 
in  the  plans  and  specifications  now  on  file 
with  the  city  clerk,  W.   K.   Hayes. 

4*City  Council  of  Clinton,  la.,  proposes  the 
construction  of  a  number  of  bridges  and  cul- 
verts and  the  prelimin.iry  reports  on  these 
propositions  were  made  by  the  city  engineer 
at  a  recent  meeting.  The  following  structures 
are  included :  Concrete  bridge  at  Main  and 
Lumber  Sts.,  Lyons,  $2,214;  concrete  bridge 
and  wall  at  Main  and  Fountain  Sts.,  Lyons. 
$361  ;  steel  culvert  on  Elvira  Road  at  City 
Limits ;  throe  tubular  culverts  in  Manufactur- 
ers' addition,  $t!2.5.  One  is  to  be  in  Uth  Ave. 
near  14th  St.;  another  in  Sunnyside  Ave.  be- 
tween 15th  and  16th  Sts.,  and  the  third  at 
1.5th  and  Stockholm  Sts.  On  the  proposed 
bridges  and  culverts  at  Main  and  Lumber  Sts., 
Main  and  I'ountain  Sts.  and  in  Manufactur- 
ers' addition,  the  city  clerk  was  ordered  to 
advertise  for  bids  to  be  opened  on  the  evening 
of   April   11.   1911. 

®.Advices  from  Davenport,  la.,  state  that 
the  Board  of  County  Commissioners  has 
awarded  the  Clinton  Bridge  &  Iron  Works, 
Clinton,  la.,  the  contract  for  the  construction 
of  the  Scott  County  bridges  this  year. 

Preliminary  report  of  the  city  engineer  has 
been  presented  to  the  city  council  of  Clinton, 
la.,  for  the  construction  of  a  proposed  bridge 
on  the  Bluff  Blvd.  over  Mill  Creek  and  on 
motion  same  was  referred  to  the  committee 
of  the  whole. 

City  Council  of  Waterloo,  Ta.,  recently  took 
for  discussion  the  matter  of  constructing  a 
bridge  across  the  cutoff  at  San  Souci  Park. 

Kentucky. 

At  the  annual  meeting  of  stockholders  of 
the  Louisville  Bridge  Co.,  Louisville,  Ky., 
March  6,  the  following  directors  were  elected : 
John  W.  Barr  and  Charles  H.  Gibson  of 
Louisville;  Joseph  Wood,  J.  J.  Brooks  and  T. 
J.  Turner  all  of  Pittsburg.  J.  J.  Morris,  601 
Louisville  Trust  Bldg.,  Louisville,  Ky.,  is 
Secretary  of  the  company. 

The  court  has  instructed  County  .Attorney, 
Elizabethtown,  Ky..  to  take  active  steps 
toward  building  the  Salt  River  bridge  at  West 
Point  and  to  take  legal  action  if  necessary. 
J.  \V.  Boyd  is  .Attorney. 

Massachusetts. 

Executive  Council  of  the  Committee  com- 
posed of  Cambridge  and  Brighton,  Mass..  citi- 
zens interested  in  the  reconstruction  of  the 
Boylston  St.  hrid.ce  over  the  Charles  River 
known  as  the  Stadium  bridge  recently  met  at 
the  office  of  Richard  H.  Dana,  19  Congress 
St.,  Boston,  Mass.,  to  discuss  initial  steps  for 
securing  the  structure.  The  plans  discussed 
call  for  a  bridge  of  reinforced  concrete  faced 
with  stone  and  brick,  in  general  keeping  with 
the  style  of  the  buildings  in  the  Harvard 
yard,  and  with  the  entrances  to  the  Stadium. 
The  matter  of  raising  funds  to  aid  an  appro- 
nriation  by  the  cities  of  Boston  and  Cambridge 
was  taken  under  consideration  by  the  commit- 
tee. 

Michigan. 

A  resolution  has  been  introduced  into  the 
city  council  of  Saginaw,  Mich.,  submitting  to 
the  electors  of  Saginaw  the  proposition  of 
taking  up  the  matter  of  building  a  new  bridge 
across  Johnson  St.  to  replace  the  old  struc- 
ture at  that  point. 

City  Council  of  Benton  Harbor,  Mich.,  has 
at  the  petition  of  the  citizens  taken  up  the 
matter  of  constructing  the  proposed  High  St. 
viaduct  and  it  is  believed  that  at  the  spring 
election  the  proposition  of  issuing  bonds  for 
the  purpose  will  be  voted  upon. 

The  Grand  Trunk  Ry,  Co.  has.  according  to 
information  received  from  Bay  City,  Mich., 
made  another  move  toward  building  the  pro-. 


posed  bridge  across  the  Saginaw  River  from 
the  west  side  to  a  point  touching  the  foot  of 
13th  St  in  that  city.  .An  application  has  been 
filed  with  the  War  Department  for  permis- 
sion to  build  the  structure  and  the  matter  will 
be  taken  up  by  Col.  C.  McTownsend,  Detroit, 
Mich. 

Missouri. 

®The  Union  Pacilic  Ky.  Co.  has  awarded 
the  Foundation  Co.,  New  York  City,  the  con- 
tract for  rebuilding  its  Kaw  River  bridge  to 
conform  to  the  plans  of  the  Kaw  Valley  Drain- 
age Board  and  the  United  -States  Engineer. 
It  is  estimated  the  raising  of  the  railroad  yards 
on  both  sides  of  the  river  and  the  bridge  im- 
provements will  necessitate  an  expenditure  of 
close  onto  $.500,000. 

Nebraska. 

©County  Commissioners,  Wahoo,  Neb.,  on 
March  13,  awarded  to  the  Canton  Bridge  Co., 
Omaha,  Neb.,  the  contract  for  all  wood  and 
steel  bridges,  while  the  contract  for  all  cement 
culverts  during  the  year  was  awarded  to  the 
Wilson  Reinforced  Concrete  Co.,  Nebraska 
City,  Neb.,  and  the  contract  for  all  metal  cul- 
verts was  awarded  to  the  Nebraska  Culvert 
Co.,  Wahoo,  Neb.  J.  D.  Frahm  is  County 
Clerk. 

®H.  T.  Ward  &  Co.,  Lincoln,  Neb.,  has 
secured  the  contract  for  the  construction  of 
bridges  and  cement  work  for  Otoe  County  for 
the  ensuing  year.  Eleven  other  contractors 
filed  bids  for  the  work. 

New  Jersey. 

The  freeholders  of  Passaic  and  Bergen 
Counties,  according  to  advices  from  Passaic, 
N.  J.,  have  decided  to  start  work  in  the  near 
future  on  a  new  drawbridge  ordered  by  the 
War  Department  three  years  ago  and  which 
will  span  the  Passaic  River  at  Rutherford 
Ave.  The  cost  of  the  work  will  be  about  $80,- 
000  and  will  be  defrayed  by  both  counties  in- 
terested. 

New  York. 

®The  Owego  Bridge  Co.,  Owego,  N.  Y.,  has 
been  awarded  contracts  for  the  construction 
of  three  new  barge  canal  bridges  in  Wayne 
County  at  a  cost  of  about  $30,000. 

®The  board  of  supervisors.  White  Plains, 
N.  Y..  has  awarded  the  contracts  for  the  con- 
struction of  reinforced  concrete  bridges  over 
the  Bronx  River,  between  the  city  of  Yonkers 
and  the  villages  of  Bronxville  and  Tuckahoe 
to  E.  J.  Doyle  &  Co,  of  Albany,  N.  Y.,  and 
the  O'Rourke  Construction  Co.  of  Yonkers, 
N.  Y.,  for  $7,742  and  $8,887  respectively.  Bids 
were  opened  March  6  by  Edward  A.  Forsyth, 
chairman  of  supervisors. 

®The  town  board  of  Ellicott,  Chautauqua 
County,  N.  Y,,  has  awarded  the  contracts  for 
the  construction  of  the  following  bridges  to 
George  Holcomb  of  Kennedy,  N.  Y.,  for  $6,- 
500 :  An  iron  bridge,  20  ft.  wide,  having  a 
span  of  100  ft.  over  the  Cassadaga  Creek,  in 
said  town,  on  the  main  road  leading  from  Fal- 
coner to  Kennedy,  and  tw^o  concrete  bridges, 
each  52  ft.  wide,  on  South  Work  St.,  in  said 
village  of  Falconer,  one  over  the  race  leading 
to  the  factory  of  the  .American  Manufacturing 
Concern,  having  a  span  of  30  ft.,  and  the  other 
over  the  outlet  of  Chautauqua  Lake,  having 
two  spans  of  35  ft.  each,  all  in  accordance 
with  the  directions  and  the  plans  and  specifi- 
cations approved  by  the  Chautauqua  County 
.superintendent  of  highways.  Samuel  Ely. 
town  superintendent.  Bids  were  opened  March 
1.5. 

Special  Committee  appointed  some  time  ago 
by  the  city  council  of  Utica,  N.  Y.,  to  confer 
with  the  Utica  &  Mohawk  Valley  Ry.  Co.. 
relative  to  its  proposition  _  for  the  bridge 
over  the  new  river  channel  in  North  Genesee 
St.  decided  upon  nothing  definite.  C.  Loomis 
.Allen,  LUica,  N.  Y.,  is  General  Manager  of 
the  electric  railway  company. 

City  of  Niagara  Falls,  N.  Y.,  has  after  three 
unsuccessful  attempts  carried  the  proposition 
to  build  a  new  bridge  across  the  Cayuga  creek 
at  LaSalle.  The  structure  which  will  require 
an  expenditure  of  not  more  than  $3,500  will 
be  of  concrete  with  reinforced  concrete  floor 
and  will  cross  the  creek  at  the  point  where 


•I*  indicates  work  now  open  for  bids,    ®  indicates  a  contract  let  recently. 
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the  Buffalo-Niagara  Falls  Blvd.  will  intersect 
it.  The  state  will  till  and  pave  the  approaches 
at  a  cost  of  about  $2,500. 

City  Engineer,  Syracuse,  N.  Y.,  is  preparing 
estimates  of  the  cost  of  constructing  a  hoist 
bridge  over  the  Erie  Canal  at  Beach  St.  to 
replace  the  old  structure.  The  matter  will  be 
taken  up  with  the  State  Superintendent  of 
Public  Works. 

North  Dakota. 

®rhe  contract  for  the  construction  of 
bridges  in  Grand  Forks  County,  N.  Dak.,  for 
the  coming  year  has  been  awarded  to  Jardine 
&  Anderson,  Fargo,  N.  Dak.  Other  bidders 
for  the  work  were  Ibbings  Bridge  Co.,  Min- 
neapolis Bridge  &  Steel  Co..  A.  F.  Turner. 
Beach  Manufacturing  Co.  and  the  Hennepin 
Bridge  Co. 

Ohio. 

•{•Bids   will   be   received   until   noon,   March 

24,  by  Board  of  County  Commissioners,  Cin- 
cinnati, O.,  for  the  construction  under  Speci- 
fication No.  105  for  concrete  bridge  on  the 
Sheed  Road  near  the  Han.xley  Road  in  Colerain 
Township.  A  certified  check  for  $500  must 
be  filed  with  each  bid.     Fred  Dreihs  is  Clerk. 

®John  Hiatt.  South  4th  St.,  Hamilton,  O., 
has  been  awarded  the  contract  by  the  county 
commissioners,  Hamilton,  O.,  for  the  construc- 
tion of  sub  and  superstructure  of  a  bridge  and 
fill  to  the  same  at  the  Conrad  farm  in  Section 

25.  Reilly  township,  Butler  County,  O.,  for  $1,- 
143.     Bids  were  opened  March  11. 

®The  contract  for  the  construction  of  the 
culvert  on  the  Snyder  Road  north  of  Cornell 
Ave.  in  Sycamore  Township  was  on  March  10 
awarded  by  the  Board  of  County  Commission- 
ers to  William  Keller,  Madisonville,  O.,  at 
$1,426.     Fred   Dreihs  is  Clerk. 

The  Commissioners  of  Marion  and  Morrow 
Counties,  according  to  recently  received  in- 
formation from  Marion,  O.,  have  decided  to 
build  a  bridge  over  the  middle  fork  of  the 
Whetstone  River  at  the  east  line  of  Tully 
Township.  County  Surveyor  Edward  S.  Ault 
estimates  the  cost  of  the  improvement  at 
$2,000.  The  Morrow  County  surveyor  will 
draw  plans  for  the  abutments  and  approaches 
while  E.  S.  Ault  will  prepare  plans  for  the 
bridge  which  will  be  of  GO  ft.  span.  14  ft.  wide 
with  concrete  floor. 

According  to  an  approximate  estimate  fur- 
nished the  County  Commissioners.  Marion,  O., 
by  E.  S.  Ault,  County  Surveyor,  it  will  cost 
$25,000  to  build  three  new  bridges  and  remove, 
replace  and  dismantle  five  others  made  neces- 
sary by  the  Scioto  River  Improvement.  For 
removing  and  replacing  the  Marion-Kenton- 
pike  bridge,  $27(5;  dismantling  the  Holland 
pike  bridge  and  placing  it  along  the  road  for 
future  use,  $122;  removing  and  replacing  the 
bridge  on  the  Prendergast  road,  $-598,  remov- 
ing and  replacing  the  Marion-Agosta  pike 
bridge.  $282;  removing  and  replacing  the 
Keener  bridge,  $240;  dismantling  and  placing 
the  Marion-Green  Camp  pike  bridge  along  the 
road  for  future  use,  $146 ;  dismantling  the 
Radnor  pike  bridge,  $72;  dismantling  the  Mor- 
ris pike  bridge  and  placing  it  across  the  new 
channel  of  the  Little  Scioto  on  the  Holland 
pike,  ^3SC).  The  surveyor  estimates  the  total 
cost  of  this  work  at  $2,122.  Three  new 
bridges  are  to  be  built  but  estimates  on  the 
cost  of  this  work  will  not  be  submitted  until 
the  plans  are  more  fully  ni.itured.  A  new 
bridge  with  a  100-ft.  span  will  replace  a  73-ft. 
span  on  the  Marion  and  Green  Camp  pike;  a 


48-ft.  span  on  the  Radnor  pike  will  be  replaced 
by  a  110-ft.  span  and  on  the  Morris  pike  a  120- 
ft.  span  will  replace  a  span  of  84  ft. 
.  County  Commissioners,  Marion,  O.,  and  A. 
Schwartz,  Huntington,  Ind.,  Engineer,  Cin- 
cinnati Division,  Erie  R.  R.,  recently  met  to 
discuss  the  matter  of  replacing  the  bridge  over 
the  Scioto  River  between  Holland  and  the 
Marion  and  Agosta  pikes. 

Oklahoma. 

At  a  recent  meeting  of  the  County  Commis- 
sioners. Claremore,  Okla.,  it  was  decided  to 
build  five  new  bridges  in  Rogers  County,  one 
in  29-22-14,  one  in  27-24-17,  one  between  21- 
28-21-16,  one  east  of  Caney  River  bridge,  and 
one  on  Sweetwater  creek.  The  county  clerk 
was  ordered  to  advertise  for  bids  and  the 
county  surveyor  to  survey  same  and  make  es- 
timates. 

Pennsylvania. 

Viewers  have  recommended  the  construction 
of  three  new  bridges  in  Wharton  Township, 
according  to  information  submitted  from  Con- 
nellville,  Pa.  Two  structures  will  be  over 
Meadow  Run,  and  one  over  Stoney  Creek. 
They  will  be  at  Seaton's  dam.  Hunter's  mill 
and  at  the  residence  of  Asbury  Carroll. 

Bids  for  widening  the  Chestnut  St.  bridge. 
Philadelphia,  Pa.,  are  considered  too  high  and 
to  proceed  with  the  work  will  necessitate 
either  an  extra  appropriation  or  a  change  of 
specifications.  The  bidders  for  the  work  in- 
cluded the  American  Paving  and  Construc- 
tion Co.,  whose  ])id  was  $101,900,  the  work  to 
be  completed  in  12  months;  M.  &  J.  B.  Mc- 
Hugh.  $108,600,  ten  months;  Owego  Bridge 
Co.,  $119,930,  eight  months;  Stoekel  Steel 
Co.,  $136,000,  ten  months,  and  John  Mc- 
Menemy,  $135,000,  ten  months. 

It  is  reported  that  the  Pennsylvania  Lines 
are  planning  the  construction  of  a  900-ft.  con- 
crete bridge  at  Wampum,  Pa.,  over  the  Beaver 
River.  As  planned  the  structure  will  have 
three  300-ft.  spans.  H.  R.  Leonard,  Philadel- 
phia, Pa.,  is  Engineer  Bridge  and  Buildings  of 
the  railroad. 

Plans  have  been  signed  by  Joseph  G.  .'\rm- 
strong.  Director,  Department  of  Public  Works, 
Pittsburg,  Pa.,  for  the  construction  of  the 
proposed  new  bridge  over  Negley  Run  and 
it  is  believed  that  specifications  will  be  pre- 
pared in  time  to  let  the  contract  in  the  early 
part  of  ./^ipril.  The  bridge  will  connect  two 
portions  of  Larimer  Ave.,  and  will  cost 
$180,000. 

Advices  from  Vernon,  Pa.,  state  that  a  new 
bridge  is  to  be  constructed  across  the  Okaw 
River  west  of  that  place  this  summer. 

Board  of  County  Commissioners,  West 
Chester,  Pa.,  has  decided  upon  the  construc- 
tion of  a  bridge  over  Doe  Run  Creek  near 
Springdale   in   Oiester  Louiity. 

Tennessee. 

The  County  Court  at  a  special  meeting  held 
in  Athens,  Tenn.,  adopted  a  resolution  asking 
an  enabling  act  for  the  issuance  of  bonds  in 
the  sum  of  $25,000  for  bridge  purposes.  It 
was  also  voted  to  apply  $16,000  of  this  amount 
to  McMinn  County's  half  of  the  construction 
of  the  Hiwassee  bridge. 

Negotiations  between  the  citv  officials  and 
those  of  the  N.  C.  &  St.  L.  and'  the  C.  N.  O. 
&  T.  T.  R.  R.  companies  concerning  the  re- 
storation of  the  McCallie  .-Xve.  viaduct,  Chat- 
tanooga,  Tenn..   have    reached   a    stage   which 


gives    rise   to   belief     that     work     will     be    in 
progress  within  30  days. 

Utah. 

County  Commissioners  at  a  recent  meeting 
held  at  Brigham  City,  Utah,  approved  the 
plans  submitted  by  James  Burke  for  the  con- 
struction of  the  proposed  new  steel  bridge  at 
the  mouth  of  Box  Elder  Canyon.  Bids  for 
the  work  will  be  called  for  at  once. 

City  Council  of  Salt  Lake  City,  Utah,  has 
taken  under  consideration  the  petition  of  the 
residents  for  the  construction  of  a  viaduct 
over  the  railroad  tracks  at  the  intersection  of 
7th  and  South  with  3rd,  4th  and  5th  West  Sts. 

Washington. 

Plans  have  been  completed  for  the  construc- 
tion of  the  proposed  new  bridge  .over  Hang- 
man Creek  in  Spokane,  Wash.,  and  the  city 
council  has  provided  for  a  bond  issue  to  cover 
the  cost  of  the  structure,  estimated  at  $415,- 
000.  As  soon  as  the  Commissioner  of  Finance 
places  the  bonds  on  the  market  work  will  be 
started  without  delay. 

Plans  have  been  completed  for  the  construc- 
tion of  the  proposed  reinforced  concrete 
bridge  over  Latah  Creek  between  6th  and  7th 
."Xves.,  Spokane,  Wash.  The  cost  of  the  work 
is  estimated  at  $400,000.  The  bridge  will  be 
over  1.000  ft.  long,  and  at  a  point  over  the 
creek  bed  will  be  145  ft.  high.  It  has  an  over- 
all width  of  63  ft.  8  ins.,  which  provides  for 
two  7-ft.  sidewalks  and  a  45- ft.  roadway,  to 
be  paved  with  creosoted  wood  blocks.  Ar- 
rangements are  made  for  two  car  tracks,  and 
at  any  given  point  the  structure  will  carry  a 
live  load  of  two  street  cars  on  each  track.  In 
all,  there  are  seven  spans.  Two  spans  are  150 
ft.  long,  two  135  ft.  long,  one  128  ft.  long  and 
two  54  ft.  long.  The  handrail  will  be  of  con- 
crete construction,  and  lights  are  stationed 
every  50  ft.  along  each  side  of  the  structure. 

At  a  township  election  held  recently  in  Es- 
panola.  Wash.,  citizens  voted  in  favor  of  an 
appropriation  of  $2,000  as  a  bridge  fund. 

Wisconsin. 

•J«Bids  will  be  received  until  4  p.  m.,  April 
15,  by  Street  Assessment  Committee,  Kenosha, 
Wis.,  for  the  necessary  labor  and  material  for 
the  construction  of  a  reinforced  concrete 
bridge  known  as  the  Middle  St.  bridge  in 
Kenosha. 

®The  lowest  bid  submitted  for  the  construc- 
tion of  the  proposed  stationary  concrete  bridge 
across  the  Kinnickinnic  River  at  Qiicago  Ave. 
near  the  flushing  tunnel  pumping  station  was 
that  of  the  Czaropata  Construction  Co.,  772 
Garden  St.,  Milwaukee.  Wis.,  at  $5,750.  The 
city's  estimate  of  the  cost  of  the  improvement 
was  $7,000.  and  it  was  decided  to  award  the 
contract  to  the  above  company. 

Canada. 

•{•Bids  will  be  received  until  noon,  March  27, 
by  Frank  Lee,  Engineer.  Manitoba  Division, 
Canadian  Pacific  Ry.,  Winnipeg,  Man.,  for  the 
construction  of  substructures  for  bridges  and 
culverts  on  the  Manitoba  Division  and  for  sub- 
way at  Main  St..  Kenora. 

Deputation  representing  the  city  of  Toronto, 
Ont..  and  the  townships  of  York  and  Etobi- 
coke  have  filed  a  protest  against  the  plans  for 
the  proposed  four-track  Grand  Trunk  Ry. 
bridge  across  the  Humber  River  at  the  Lake 
Shore  Road  on  the  grounds  that  the  large 
pier  would  cause  ice  jams  in  the  spring  and 
the  flooding  of  adjacent  lands. 


IRRIGATION.   DRAINAGE,  LEVEES  AND  CANALS 


Arizona. 

President  Taft  has  signed  the  bill  authoriz- 
ing the  Greeley- Arizona  Irrigation  Co.  to  con- 
struct a  diversion  dam  across  the  Colorado 
River  at  Parker,  Ariz.,  for  the  diversion  of 
water  for  100,000  acres  of  land._  It  is  under- 
stood preliminary  plans  and  specifications  have 
already  been  approved.  The  land  lies  between 
Yuma  and   Parker.     The   diversion   ditch  will 


be  55  miles  long.  The  jilans  arc  said  to  con- 
template the  expenditure  of  $1,000,000  for  a 
dam  12  ft.  high  to  extend  across  the  river.  The 
officers  of  the  company  .ire  VV.  W.  Sullivan, 
President,  Los  Angeles.  C.-.l.;  .Mexander  Mead, 
Greeley.  Colo.,  vicc-Pv'  lent,  and  A.  A.  Ed- 
wards, Fort  Collin-.  I  -  Ir..,  Secretary. 
Arkansas. 
•{•Bids  will  be  •••  i<  i'cd  liy  the  Tensas  Basin 


Levee  District  at  the  office  of  the  Board  of 
State  Engineers,  Rooms  213-215  New  Orleans 
Court  BIdg.,  New  Orleans,  La.,  until  noon, 
March  30.  for  the  construction  of  the  Lucca 
Levee,  in  Desha  County,  .'\rkansas,  Mississippi 
River,  Right  Bank,  about  12  miles  above 
Arkansas  City,  .A.rk.  New  Levee,  about  7,300 
ft.;  average  height,  about  19. (•  ft.;  approximate 
contents,  350,000  cu.  yds. 


^  indicates  work  now  open  for  bids.     •   indicates  a  contract  let  recently. 
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California. 
The  State  Legislature  has  passiil  the  bill 
pcrmittiiiK  llie  people  of  Alameda  Comity  to 
dcciile  wlictlier  a  tunnel  shall  be  constructed 
luider  the  Oakland  estuary.  It  authorizes  the 
Board  of  Supervisors  of  Alanteda  County. 
Oakland,  to  expend  $3,;i00  for  ascertaining  the 
probable  cost  of  the  tunnel  before  the  question 
of  issuing  bonds  is  suhnn'tted  to  the  electors. 
Under  this  enactment  any  county  or  city  may 
take  steps  to  bnild  tunnels,  tubes  and  subways 
under  navigable  bodies  of  water,  and  the 
counties  on  San  Francisco  Bay  will  have  the 
right   to  co-operate  in   such  undertakings. 

Colorado. 

.-\n  order  has  been  issued  on  the  applica- 
tion of  Joseph  Standlcy.  receiver  of  the  Den- 
ver Reservoir  &  Ditch  Co.,  making  it  possible 
immediately  to  enlarge  Barr  Lake,  one  of  the 
reservoirs  of  the  system.  This  will  necessitate 
"  a  change  in  the  course  of  the  Chicago.  Burling- 
ton &  Quincy  R.  R.  tracks  for  several  hundred 
feet.  .\  stipulation  has  been  entered  into  witli 
the   railroad  providing   for   the  change. 

Illinois. 

4«Bids  will  be  received  until  noon,  .\pril  lf>, 
by  Board  of  Trustees.  East  Side  Levee  and 
Sanitary  District,  Se-xton  BIdg.,  East  St.  Louis, 
111.,  for  the  construction  of  an  earth  levee  hav- 
ing a  crown  8  ft.  wide  and  a  length  of  3  miles, 
being  Construction  Project  No.  2.  Section  One 
of  Front  Levee.  The  work  will  include  the 
following  approximate  quantities:  200,000  cu. 
yds.  of  earth  embankment.  130  lin.  ft.  of  30-in. 
cast  iron  pipe,  10  cu.  yds.  of  concrete  and  1 
automatic  flood  gate,  one  hand  gate  and  1  acre 
of  grubbing.  Official  advertisement  will  be 
found  elsewhere  in  this  issue.  R.  W.  Sikking 
is  Clerk. 

Iowa. 
^.-Ml  bids  received  March  17  by  J.  L.  Han- 
rahan,  County  .\uditor.  Fort  Dodge.  la.,  for 
constructing  Drain  Xo.  70,  estimated  to  cost 
$27,406,  were  rejected,  and  new  bids  will  be 
received  April  2(5.  Fuller  information  as  to 
this  work  was  given   in   our   March   issue. 

Louisiana. 

®Clark  and  Helgason  Bros..  Vicksburg, 
Miss.,  have  been  aw-arded  the  contract  at  14.48 
cts.  per  cu.  yd.  for  constructing  the  Villa  Vista 
levee  in  East  Carroll  and  Madison  Parishes 
for  the  -ath  Louisiana  Levee  District,  the 
work  including  about  126,000  cu.  yds.  enlarge- 
ment and  170,000  cu.  yds.  of  new  levee.  Bids 
were  opened  March  10  at  New  Orleans,  La. 

The  Caddo  Levee  Board,  S.  A.  Dickson, 
President,  Shreveport,  La.,  has  appointed  a 
committee  to  appear  before  die  Secretary  of 
War  and  Chief  of  Engineers  to  urge  authori- 
ty for  the  Caddo  Levee  Board  to  enlarge  its 
levee  system  by  diverting  the  channel  of 
Twelve-Mile  Bayou.  A  large  area  will  be  re- 
claimed if  this  authority  is  granted. 

Minnesota. 

The  Senate  Committee  on  General  Legisla- 
tion of  the  State  Legislature  has  recommended 
for  passage,  the  bill  providing  for  the  or- 
ganization of  a  company  composed  of  offi- 
cials of   St.   Paul.  Minneapolis,  and  the  State 


imiversity   to   develop   power   at    ihe   proposed 
government  high  dam. 

Montana. 

The  Buell  I.aiul  Co.,  Bozenian,  Mont.,  is 
considering  building  a  rock  dam  on  Taylor's 
Fork  about  %  mile  from  the  West  G.allatin 
River  in  Gallatin  County.  The  main  purpose 
of  the  dam  would  be  for  the  conservation  of 
water  for  irrigation  purposes. 

New  York. 

Bills  are  now  before  the  Stale  Legislature 
appropriating  $12,000,000  for  carrying  on  the 
barge  canal  improvement,  $2,000,000  of  which 
is  to  be  expended  on  the  Cayuga  and  Seneca 
canal. 

Memphis  and  Vicinity. 

(regui..\r   correspondence.) 

®Bob  Leonard,  the  successful  bidder  on  the 
200,000  cu.  yds.  recently  let  at  Colle.ge  Sta- 
tion, Texas,  has  his  contract  well  covered  and 
will  finish  well  within  the  time  limit.  The 
dirt,  according  to  all  reports,  is  working  to 
good  advantage  and  Bob  states  that  the  weath- 
er conditions  have  been  all  that  one  could 
desire. 

Supt.  Meehan.  the  popular  superintendent  of 
the  Y.  &  M.  V.  R.  R.  at  Greenville,  .Miss., 
was  in  Memphis  last  week  shaking  hands 
with  all  the  boys.  He  reports  good  progress 
bein.g  made  by  all  those  doing  work  on  his 
division. 

The  Kansas  City  Southern  has  asked  bids 
on  a  large  amount  of  new  work  in  .Arkansas 
and  Kansas.  It  consists  mostly  of  grade  re- 
duction and  several  Memphis  contractors  have 
submitted   bids  on   same. 

J.  II.  Weatherford,  the  City  Engineer,  re- 
turned Saturday  from  St.  Louis,  Chicago  and 
the  East,  where  he  has  been  inspecting  vari- 
ous kinds  of  pavements.  Heiskell  recently 
awarded  a  large  batch  of  tar  macadam  streets 
to  local  street  builders  and  is  congratulating 
himself  on  the  extremely  low  prices  at  which 
the   work  went. 

Turner  &  Gill  have  about  finished  the  grad- 
ing of  Madison  avenue  and  are  now  on  the 
lookout  for  some  new  street  work.  Roper  & 
McTighee  will  also  finish  Latham  Ave.  soon 
and  this  will  put  another  outfit  in  the  field  for 
local    grading   contracts. 

Big  Lou  McClavey  has  just  finished  Reel- 
foot  Lake  contract  and  is  preparing  to  move 
on  some  V.  S.  government  work  at  Tyler.  Mo. 
There  was  just  51,000  cu.  yds.  in  the' contract 
which  Lou  has  finished  and  the  work  w-as 
done  long  before  contract  time. 

Jesse  Nichols  was  moving  his  large  outfit 
across  the  river  to  Mound  City  last  week, 
where  he  begins  a  large  Government  levee  job. 
Jesse  has  a  well  equipped  camp  and  some  of 
the  best  mules  one  would  care  to  look  upon. 

©Charlie  Lowrance  has  been  awarded  con- 
tract by  Polk  &  Boyle,  local  real  estate  dealers, 
for  the  grading  of  a  sub-division  involving 
about  150,000  cu.  yds.  of  earth.  Charlie  has 
placed  two  of  his  large  traction  engines  on 
the  work  and  about  40  teams.  With  this  force 
and  the  Lowrance  energy,  it  won't  take  long 
to  knock  the  sox  off  the  work. 

When  it  comes  to  moving  dirt,  Pat  McCad- 


deii  is  there  with  the  goods.  He  has  just 
moved  on  a  large  contract  near  Tyler,  Mo,, 
which  everyone  said  was  too  tough  for  them. 
But  Pat  has  gone  in  and  with  his  nifty  outfit 
has  rolled  up  a  huge  estimate  for  the  first 
15  days  worked. 

There  is  no  more  popular  superintendent  on 
the  I.  C.  system  than  J.  R.  Rison,  the  young 
.\ssistant  General  Superintendent  of  the  Ya- 
zoo &  Mississippi  \'alley  Railroad  at  Memphis. 
A  contractor  always  likes  to  go  into  liis  of- 
fice, for  whether  he  can  tell  them  of  any 
new  work  coming  up  or  not,  he  makes  them 
feel  like  he  wished  he  could  give  them  a 
million  dollars  contract  "right  now."  Jack 
was  in  Chicago  last  week,  Intt  had  nothing 
new  to  tell  on  his  return,  of  new  w-ork 
coming    up. 

Carey  Brothers  moved  their  outfit  of  teams, 
wheelers,  graders,  etc.,  from  Memphis  to  .Mur- 
plieysborough.  III.,  on  the  Ferd  Herold  last 
trip  and  have  now  started  in  earnest  on  the 
large  levee  which  they  will  construct  at  the 
latter   place. 

G.  C.  Weathers  has  taken  a  piece  of  L.  &  N. 
work  in  southeastern  Kentucky,  to  which  con- 
tract he  has  alrcadv  moved  a  great  deal  of  his 

(lUtfit. 

Lee  McCanliss,  commonly  known  as  '"Lee, 
The  Hustler,"  is  looking  for  some  railroad 
work  for  his  25-team  outfit. 

George  Miller  has  moved  his  forces  from 
the  St.  Francis  levee  contract,  having  com- 
pleted all  his  yardage  on  that  job.  Harry 
Rodgers  is  still  at  work,  however,  and  is  bat- 
tling hard  against  a  sinking  levee.  Just  as 
fast  as  Harry  gets  his  top  on,  it  sinks  again 
at  night  and  this  has  gone  on  now  for  about 
60  days.  This  trouble  is  frequently  met  with 
in  places  where  the  levee  is  built  over  a  bayou. 
When  it  finally  stops  sinking,  however,  it  has 
been  seldom  known  to  settle  afterwards. 

Virginia. 

®C.  W.  Hancock  &  Sons,  of  Lynchlnirg. 
Va.  have  been  awarded  the  contract  to  build 
a  reinforced  concrete  milldam  on  the  Oak 
Ridge  estate  of  Thoinas  F.  Rvan  in  Nelson 
County,  to  cost  $5,<.«)0. 

Wisconsin, 

^  4*Bids  will  be  received  until  .\pril  15  by 
Commissioners  of  Shepard  Drainage  District, 
Bank  of  Marshall,  Marshall,  Wis.,  for  doing 
the  work  of  the  said  district.  Specifications 
can  be  obtained  of  W.  H.  Tasker,  Marshall, 
Wis. 

Washington. 

•J«Bids  win  be  received  until  It)  a.  m.,  .\pril 
15,  by  Departinent  of  Interior.  L'nited  States 
Reclamation  Service,  Washington,  D.  C,  for 
the  building  of  Kachess  dam  and  accessory 
structures  near  Easton,  Wash.  The  work  in- 
volves the  excavation  of  approximately  :?45,000 
cu.  yds.  of  material,  the  placing  of  about  240,- 
000  cu.  yds.  of  embankment,  15,000  cu.  yds.  of 
riprap  and  paving.  8,000  cu.  yds.  of  concrete 
and  300,000  pounds  of  reinforcing  steel  and 
other  items  necessary  to  complete  the  work. 
For  particulars  address  the  L^nited  States 
Reclamation  Service,  Washin.gton,  D.  C,  or 
North  Yakima,  Wash.  R,  A.  Ballinger  is  sec- 
retary. 


WATER- WORKS 


Alabama. 

The  City  Council  of  Gadsden,  .Ala.,  has 
called  an  election  for  April  24  for  the  purpose 
of  authorizing  $^50,000  bonds  for  the  comple- 
tion of  the  water  W'orks  plant  and  extending 
the  mains. 

Hnzleliurst  &  .Anderson.  Candler  Bldg..  .At- 
Innta.  Ga..  are  engineers  for  the  rehabilitating 
of  the  water  w^orks  plant  at  Gadsden,  .-Ma.,  for 
which  $75,000  is  required. 

California. 

•J"Bids  will  be  received  until  11  a.  m.,  .\pril 
4.  by   Maj.   George  McK.   Williamson,   Quar- 


irniuiSter,  Fort  Mason.  Cal.,  for  reconstruct- 
ing pump  house,  installing  machinery,  laying 
ti-in.  water  main  and  erecting  steel  w^ater  tank 
at  Fort  Baker,  Cal. 

On  or  about  the  first  of  .April  Consulting 
Engineer  F.  E.  Trask,  412-425  Homer  Laugh- 
lin  Bldg.,  Los  Angeles,  Cal.,  will  advertise  for 
bids  upon  three  reinforced  concrete  reservoirs 
for  the  town  of  Ontario,  Cal.,  one  to  have  a 
capacity  of  400,000  gals.,  another  1,000.000 
gals.,  and  another  2,000,000  gals.  This  work 
will  complete  the  work  for  the  development 
of  the  town's  domestic  water  system. 

Contracts  for  the  construction  of  a  munici- 


pal water  works  system  for  the  town  of  On- 
tario, Cal.,  have  been  awarded  as  follows : 
F.  E.  Trask,  421-425  Homer  Laughlin  Bldg.. 
Los  Angeles,  Cal.,  consulting  engineer:  West- 
ern Pipe  &  Steel  Co.,  for  steel  pipe  and  spe- 
cials ;  Crane  Co.,  for  screw  pipe  and  specials ; 
Joe  Chutuk,  labor.  The  total  cost  w-ill  bo 
about  $105,000.  Contracts  for  the  pumping 
plant  and  reservoirs  will  be  awarded  later. 

Colorado. 

According  to  advices  from  .Arvada,  Colo., 
the  town  of  Mountain  View  will  vote  at  the 
coming  election  on  the  proposition  of  bonding 
the  town  for  a  waterworks. 


^  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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Georgia. 

An  election  is  to  be  held  in  Oglethorpe,  Ga., 
on  April  12  to  decide  whether  the  city  shall 
issue  bonds  in  the  sum  of  $18,0UU  to  install 
water  and  lights. 

The.  City  Council  of  ATcDonough,  Ga.,  has 
given  an  order  for  plans  for  a  waterworks  sys- 
tem and  electric  light  plant.  The  plans  will 
be  prepared  by  the  J.  1!.  McCrary  Co.,  of  .\t- 
lanta,  Ga. 

The  plant  of  the  Columbus  Waterworks  Co., 
Columbus,  Ga.,  has  been  sold  at  public  auc- 
tion to  the  Mercantile  Trust  &  Deposit  Co.,  of 
Baltimore,  Md.,  for  $;_)SI-_',"(iO.  The  bondhold- 
ers' committee  has  given  the  city  an  option  on 
the  plant  at  their  bid,  which  will  run  for  GO 
days. 

The  city  of  Macon,  Ga.,  contemplates  issuing 
Ixinds  to  the  amount  of  $l,27."),i"l0  for  improve- 
ments. On  March  18  the  citizens  voted  on 
the  proposition  to  issue  bonds  in  the  sum  of 
$900,000,  with  which  to  purchase  the  water- 
works. 

The  city  of  Rome.  Ga..  has  employed  the 
firm  of  Hazlehurst  &  Anderson,  Candler  Bldg., 
Atlanta,  Ga..  as  consulting  engineers  for  wa- 
ter works,  sewer  and  pavement  construction. 
Bonds  in  the  sum  of  $280,000  have  been  sold 
for   this   work. 

Engineers  Hazlekurst  &  .\nrlerson.  Candler 
Bldg..  Atlanta,  Ga.,  are  constr\icting  a  water 
works  and  sewer  svstem  at  Kirkwood,  Ga., 
fur    which   $(iO,0<Vi  bninU   li;i\r    bi-cn    sold. 

Illinois. 

^•KkIs  will  be  received  until  March  28.  1011, 
11  a.  m..  by  B.  J.  MuUancy.  Commissioner  of 
Public  Works,  Chicago,  for  furnishing  and 
delivering  0  duplex  steam  pumps  to  the  Bu- 
reau of  Streets,  to  be  delivered  as  follows: 
2  pumps  to- ward  at  6109' Cottage  Grove  Ave., 
2  to  yard  at  Fillmore  St.  and  Central  Park 
Ave.,  1  to  yard  at  Lake  View  Pmnping  Sta- 
tion, 2  to  yard  at  Ashland  .\ve.  and  Byron 
St.,  1  to  Chicago  Ave.  loading  station,  and  1 
to  Oakley  Ave.  loading  station.  The  pumps 
shall  be  duplex  steam  pumps,  with  a  capacit\ 
of  100  gallons  per  minute,  working  against 
a  pressure  of  not  less  than  8  lbs.  per  sq.  in. 
'I'hey  are  to  be  used  for  pumping  hot  road 
oil  at  a  temperature  of  2.")0  degrees  F.  or  .less. 
Proposals  must  be  accompanied  by  drawings 
or  plans  showing  complete  measurements  and 
details  of  pump  to  be  furnished.  One  hundred 
dollars  in  cash  or  certified  check  for  same 
nnist  accompany  proposal.  Detailed  specifica- 
tion? mr.v  be  had  up(jn  apiilic.ilion  at  above 
office. 

•|«Bids  will  be  received  by  P.,  J.  Mullaney, 
Commissioner  of  Public  Works.  Chicago,  111., 
fourth  floor  City  Hall,  for  constructing  a  re- 
inforced concrete  floor  in  boiler  room  of  the 
Roseland  pmnping  station.  In4th  St.  and  Stew- 
.•\rt  Ave.  Bids  to  be  opened  ?ilarch  27.  1911. 
Contract  consists  of  furnishing  all  materials, 
labor,  tools,  etc.,  for  constructing  a  floor  .5''i 
ft.  by  120  ft.,  with  an  average  thickness  of  7 
ins.,  with  openings  as  follows:  Two  finished 
openings  for  stairs.  4  reinforced  openings  to 
ash  pit,  4  reinforced  opening'J  to  smoke  flue,  1 
reinforced  opening  for  coal  conveyors,  etc.; 
furnishing  and  setting  8  .-isli  doors  with  spouts, 
1  ash  chutes  under  boileifc,  0  floor  drains  with 
removable  strainers,  thimblis  for  steam,  water 
and  various  other  pipes.  ,\11  steel  beams,  etc.. 
to  fvdfill  all  conditions  enumerated  in  specifica- 
tions on  file  at  the  above  oftice.  Cash  or 
certified  clieck  for  $2uii  must  accompany  pro- 
posal. 

®B.  I.  Mullaney.  Connnissioner  of  Public 
Works.  Chicago.  TIL.  has  .awarded  to  H.  Kra- 
mer &  Co.,  '730  S.  Can:.l  St..  Chicago,  the 
contract  for  furnishing  and  delivering  to  the 
Water  Department  shop.,  2.'!."i2  S.  .\shland 
Ave.,  12.000  lbs.  ingot  coppi-r.  at  $13.7-")  per 
cwt..  and  12.000' lbs.  copper  trolley  wire  at 
$13.30   per   cwt. 

'SB.  j.  Mullaney.  Commissioner  of  Public 
Works.  Chicago.  T'U.,  has  awarded  to  the  Gar- 
diner Metal  Co..  1374  W.  Lake  St..  Qiicago. 
the  contract  for  furnishing  and  delivering  200 
tons  pig  lead  to  the  city  water  department : 
contract   price   $4.fi-"i  |)er   cwt. 

®B.   T.  Mullaney,    O^nnnisvioncr    of     Public 


Works,  Chicago.  III.,  has  awarded  the  con- 
tract for  furnishing  2,300  tons,  .36-in.,  and 
1,000  tons.  30-in.  cast  iron  water  pipe  to  the 
l-'nited  States  Cast  h-on  Pipe  and  Foundry 
Co.,  Rookerv  Bldg.,  Qiicago.  Contr.act  price. 
$23.7.5   per   ton ;   total  $78,000. 

®B.  J.  Mullaney,  Commissioner  of  Public 
Works,  Chicago,  III.,  has  awarded  the  con- 
tract for  furnishing  and  delivering  50,000  lbs. 
\o.  1  red  scrap  brass  to  the  water  depart- 
ment repair  shops,  2.352  S.  .\shland  Ave.,  to 
H.  Kramer  &  Co.,  7:TO  S.  Canal  St.;  contract 
price,  11%  cts.  per  lb. 

®B.  J.  Mullaney.  Commissioner  of  Public 
Works,  Chicago,  111.,  has  awarded  the  con- 
tract for  furnishing  and  delivering  to  the  wa 
ter  department  15  tons  ( appro.ximate)  lead 
pipe  at  $-5. 04  per  cwt.,  to  the  CJardiner  Metal 
Co..  1374"  W.  Lake  St.,  Chicago. 

®B.  J.  Mullaney,  Connnissioner  of  Public 
Works,  fourth  floor  City  Hall,  Chicago,  lias 
awarded  the  contract  for  furnishing  and  de- 
livering 9  -SO-in  gate  valves  to  the  Roseland 
pumping  station,  104th  St.  and  C.  &  W.  T.  Ry. 
to  the  Ludlow  Valve  Mfg.  Co.,  217  La  Salle 
St.,  Chicago ;  contract  price,  $710  each. 

®B.  J.  Mullaney.  Commissioner  of  Public 
W'orks.  Chicago,  III.,  has  awarded  the  contract 
for  furnishing  and  erecting  smoke  flues  for 
the  Roseland  pumping  station  to  John  Mohr  & 
Sons.  349  W.  Illinois  St.  Contract  price, 
$4.5.58. 

®B.  J.  Mullaney,  Commissioner  of  Public 
Works,  Chica.go,  111.,  has  awarded  the  con- 
tract for  furnishing  and  delivering  cotton 
waste  to  the  various  pumping  stations  to 
Crerar.  Adams  &  Co..  Chicago.  Ill;  contract 
price    105   cts.    per    lb. 

®B.  J.  Mullaney,  Commissioner  of  Public 
Works.  Chicago,  111.,  has  awarded  the  contract 
for  furnishing  cast  iron  water  pipe  of  vari- 
ous sizes  to  the  city  to  the  LTnited  States  Cast 
Iron  Pipe  &  Foundry  Co.,  The  Rookerv,  Chi- 
cago,  at  $23.85  per  ton;   total  $119,000. 

®B.  J.  Mullaney,  Commissioner  of  Public 
Works.  Chicago,  has  awarded  the  contract 
for  taking  borin.gs  in  Lake  Michigan  to  the 
Great  Lakes  Dredge  &  Dock  Co.,  Tacoma 
Bids..  Chicago;  contract  price  $5  per  lin.  ft. 

®B.  J.  Mullaney,  Commissioner  of  Public 
Works,  Chicago.  III.,  has  awarded  the  con- 
tract for  furnishing  and  delivering  gate  valves 
as  follows,  to  the  Rensselaer  Valve  Co.,  98 
lackson  Blvd.,  Chicago.  (1  :!0-in..  at  $440;  4 
3(l-in  .  at  $105;  5  2<l-ui..  at  $90;  10  10-in.,  at 
$52. 

®P.,  J.  Mullaney.  Commissioner  of  Public 
Works,  Chicago,  111.  has  awarded  the  con- 
tract for  furnishiuii:  tile  pipe  to  the  water  de- 
partment to  Win.  E.  Dee  &  Co..  108  La  Salle 
St.,  Chicago,  contract  price  as  follows;  ;W,000 
lin.  ft.  4-in..  3  2-5  cts.  per  ft..  OoO  lin.  ft.  0-in., 
5  cts.  per  ft.,  60(1  ft.  9-in  .  in  cts.  per  ft. 

Iowa. 

®Jos.  A.  Bortenlauger  (5i.,  i,i  Omaha,  Xeb.. 
has  been  awarded  the  contract  for  the  water 
and  lighting  improvements  for  -\tlantic,  la., 
for  $43,000.  The  work  includes  erection  of 
building  and  stack,  furnishing  and  erecting  one 
Corliss  and  two  high  speed  direct  connected 
.generating  units,  two  boilers,  and  other  sta- 
tion equipment;  .iKo  work  on  pole  hne.  Bids 
were  opened  March  8, 

The  citizens  of  Columbus  .lunction.  la.,  at  a 
recent  election  voted  the  issu:uice  of  bonds  to 
the  amount  of  $3. Oon  to  unproxethe  local  water 
works  system.  The  money  will  be  cxpeiided 
for  a  new  pump,  new  engine  and  a  direct 
water  pipe  from  the  pumping  station  to  the 
railroad  water  tank  to  save  pumping  the  water 
to  the  elevated  tank  on  South  Hill  and  run- 
ning it  back  again. 

Hawaiian    Islands. 

•J«P>ids  will  be  received  until  10  a.  m.,  .Xpril 
1.  by  Cajit.  M.  N.  l^dls.  Constructing  Quarter- 
master, Honolulu,  11.  I.  for  the  construction 
of  a  pump  house  .ind  iii-l.iUing  water  mains  at 
Fort  Ruger,  H.    T. 

©The  Cosmopolit.iii  Well-Boring  Co..  of 
Honolulu.  Haw.iii.m  Islands,  has  been 
awarded  the  contr.;cl  by  M.  N.  I'"alls,  Captain 
.-md  Ooarterma-i'  ',  for  the  sinking  of  a  12- 
in.  well  for  $2.0S.-.      Bids  were  opened  Jan.  21. 


Kansas. 

The  city  of  Liberal,  Kan.,  contemplates  the 
installation  of  a  waterworks  system. 

The  citizens  of  Mound  City,  Kan.,  at  a  re- 
cent election  voted  the  issuance  of  bonds  for 
the  purpose  of  putting  in  a  water  system. 

Kentucky. 

.\  resolution  has  been  introduced  in  the  city 
council  of  Latonia,  Ky.,  to  offer  $20,342  to  the 
directors  of  the  Kenton  Water  Co.,  who  now 
are  supplyin.g  water  to  the  citizens  of  former 
Latonia,  for  their  entire  plant. 

Maryland. 

The  Water  Board  of  Baltimore,  Md.,  has 
approved  the  plans  of  Engineer  W.  M.  Quick 
for  new  equipment  for  the  Mount  Royal  pump- 
ing  station.  The  specifications  call  for  an  ex- 
penditure of  more  than  $175,00().  The  new- 
equipment  will  double  the  capacity  of  the  sta- 
tion and  will  enable  the  city  to  take  care  of 
the  high-pressure  service  that  is  lieing  devel- 
oped on  the  northern  outskirts  of  the  city. 
The  capacity  of  the  station  will  be  (ii).OOO.OOO 
gals,  daily. 

Massachusetts. 

A  bill  has  been  introduced  in  the  legislature, 
Boston,  Mass.,  asking  that  the  Cherry  Valley- 
Rochdale  water  district  be  given  the  right  to 
lay  4,000  ft.  of  pipe  line  into  O.xford,  the  term- 
inus being  at  Rochdale.  The  plans  of  the  new- 
district  were  prepared  by  Nathan  E.  Craig  of 
Spencer. 

Michigan. 

The  City  Council  of  Hastings,  Mich.,  has 
decided  to  submit  to  the  voters  a  proposition 
to  bond  the  city  for  $l-JO,0oO  to  establish  a 
water  power  plant  which  will  operate  a  i-nuni- 
cipal  electric  plant  and  pumping  station. 

The  City  Council  of  Grand  Rapids,  Mich., 
has  turned  down  the  offer  of  $1,512..50  on  the 
$200,000  filtration  bond  issue  and  ordered  a 
re-advertisement  of  the  bonds. 

Minnesota. 

A  bill  has  been  passed  l>y  the  legislature.  St. 
Paul,  Minn.,  permittin.g  the  city  of  Stillwater 
and  other  cities  of  its  class  to  provide  by  ordin- 
ance for  a  w-ater  commission  to  have  inde- 
pendent control  of  waterworks  without  inter- 
ference by  the  city  council. 

Missouri. 

^Bids  will  be  received  until  7  :30  p.  m., 
March  28,  by  City  Council,  Columbia,  Mo.,  for 
supplying  hydrants,  valves,  valveboxes  and 
special  castings  for  the  extension  of  water 
mains  in  the  city.  John  S.  Bieknell  is  City 
Clerk.     J.  Russell  Ellis  is  Engineer. 

Hiram  Phillips,  Consulting  Engineer,  Third 
National  Bank  Bldg.,  St.  Louis.  Mo.,  has  made 
a  report  that  to  increase  the  water  pressure  in 
certain  parts  of  the  eitv  of  Colorado  Springs. 
Colo.,  will  cost  $13ii.niHi 

Montana. 

•J«Bids  will  be  received  until  8  p.  ni.,  .Vpril 
20,  ,by  J.  A.  Mattson,  City  Clerk.  Helena. 
Mont.,  for  all  labor  and  material  for  the  con- 
struction of  a  water  w-orks  system.  The  work 
involves  headworks  w-ith  concrete  core  wall, 
;nid  approximately  14  miles  of  18-in.  w-ooden 
conduit,  7.4  miles  24-in.  wood  conduit.  0.8- 
mile  24-in.  steel  conduit,  43.4  miles  of  east- 
iron  mains,  260  hydrants.  283  gate  valves,  spe- 
cials, etc.,  and  a  storage  reservoir,  lined  with 
concrete,  to  hold  approximately  five  million 
gallrjiis,  together  w-ith  all  appurtenances; 
using  about  2.800  eu.  yds.  of  concrete,  am! 
requirin.g  about  79,000  cu.  yds.  class  (.■X)  ex- 
cavation, 12.000  cii.  yds.  class  (B)  excavation. 
222,000  lin.  ft.  clas.s  (A  1  trenching,  and  16,- 
000  lin.  ft.  class  (B)  trenching.  Plans  and 
specifications,  also  forms  of  contract  :ind  pro 
posals  may  be  seen  at  tliL  office  of  the  City 
Clerk.  J.  A.  Mattson;  also  .-it  the  oftice  of  the 
City  Engineer.  Charles  W.  Helmick.  and 
copies  of  all  thereof  obtained  upon  payment 
of  $5.00.  Each  bid  must  be  accompanied  bv  a 
certified  check  for  $.30,000,  payable  to  the 
M:iyor  of  Helena.  Montana. 

Nebraska. 

•J-Bids  will  be  receueil  until  8  p.  m..  M.'irch 


•f"  indicates  work  now  open  for  bids.     •   indicates  a  contraQt  let  recently. 
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30,  by  C.  A.  Currie,  City  Qerk,  H.ivclock, 
Neb.,' for  sanitary  sewer  laterals,  consisting  of 
three  districts.  The  cost  of  the  work  is  esti- 
mated at  $(>,flOO.  Grant  &  Helton,  Lincoln, 
Neb.,  are  Engineers.  O.  W.  Barnes  is  City 
Kngineer. 

The  Village  Board  of  Bridgeport,  Neb., 
li.is  called  a  special  election  for  March  21 
for  the  purpose  of  voting  on  the  issuance  of 
bonds  for  the  installation  of  a  system  of  water 
works  in  the  village.  W.  H.  Ellis  is  clerk  of 
the  board. 

New  Mexico. 

The  City  Council  of  Tucumcari,  N.  Mex., 
has  decided  to  submit  to  the  vote  of  the  peo- 
ple, whether  or  not  the  local  water  works 
system  which  was  offered  at  a  price  of  $(!5,- 
O'OO  should  be  purchased.  .-Vn  extra  $10,000 
will  be  voted  to  improve  the  system,  a  larger 
main  being  laid  in  the  downtown  districts,  a 
water  tower  being  erected  for  use  in  case  of 
fire,  and  a  fireproof  engine  room  being  .iddod. 

New  York. 

^Bids  will  be  received  until  11  a.  m.,  March 

31,  by  Board  of  Contract  &  Supply,  Troy,  N. 
Y„  for  building  the  Martin-Dunham  reservoir 
on  the  Quackenkill  in  the  town  of  Grafton, 
12%  miles  east  of  Troy,  and  2  miles  west  of 
Centre  Grafton.  The  work  includes  furnish- 
ing all  the  tools,  machinery,  labor  and  ma- 
terials required  and  the  building  of  the  dam, 
spillway,  ,eate  houses,  valve  wells,  outlet  pipes, 
roadway,  bridges,  culverts,  etc.,  and  the  clear- 
ing, grubbing  and  cleaning  of  the  reservoir 
site,  and  all  necessary  appurtenances  for  the 
Martin-Dunham  dam,  in  the  town  of  Grafton. 
Plans,  specifications,  proposal  blank,  form  of 
agreement  and  other  information  can  be  ob- 
tained at  the  office  of  the  Commissioner  of 
Public  Works,  City  Hall.  Troy,  N.  Y.  W.  H. 
Shields  is  Commissioner  of  Public  Works, 
Edwin  L.  Grimes  is  City  Engineer,  and  John 
Fh-nn.  Jr.,  is  Constructing  Engineer. 

•J*Bids  will  be  received  until  11  a.  m.,  March 
31,  by  Board  of  Contract  &  Supply,  Troy, 
N.  Y.,  for  furnishing  492  lin.  ft.  of  24-in.  class 
C,  bell  and  spigot  cast  iron  pipe,  53  lin.  ft. 
of  24-in.,  class  C,  specials  with  flanged,  bell 
or  spigot  ends,  as  shown  on  the  plans,  60  ft. 
of  12-in.,  class  C.  cast  iron  bell  and  spigot 
pipe,  and  33  ft.  of  12-in.,  class  C,  specials  as 
shown  on  the  plans.  The  faces  of  all  flanges 
shall  be  faced  true  and  smooth.  A  price  per 
net  ton  will  be  stated  in  the  proposal  for 
the  bell  and  spigot  pipe  and  also  a  price  per 
net  ton  for  the  specials.  The  price  bid  for 
the  specials  shall  include  the  cost  of  the  drill- 
ing of  the  flanges  as  shown  on  the  plans. 
The  approximate  number  of  net  tons  required 
is  as  follows :  68  tons  of  class  C  24-in.  bell 
and  spigot  pipe,  ?  tons  of  class  C  24-in.  spe- 
cials, 6  tons  of  class  C  12-in.  bell  and  spigot 
pipe,  1.5  tons  of  class  C  12-in  specials.  Plans, 
specifications,  proposal  blanks,  etc.,  can  be  ob- 
tained from  the  Commissioner  of  Public 
Works  at  his  office  in  the  City  Hall,  Troy, 
N.  Y.     James  M.  Riley,  Secretary. 

•J*Bids  will  be  received  until  11  a.  m., 
March  31,  by  Board  of  Contract  &  Supply, 
Troy,  N.  Y.,  for  the  furnishing,  free  on  board 
cars  or  at  shops  in  the  city  of  Troy,  N.  Y., 
the  valves,  etc.,  required  in  the  construction 
of  the  "Martin-Dunham  Reservoir."  A  sepa- 
rate price  will  be  stated  on  the  various  items, 
which  are  as  follows :  Four  24-in.  valves,  2 
12-in.  valves,  2  24-in.  flap  valves,  1  12-in.  flap 
valve,  1  24-in.  sluice  gate,  2  1%-in.  extension 
rods,  2  valve  standards  with  indicators,  3  5-_in. 
I-beams  with  steady  brackets.  Plans,  specifi- 
cations, proposal  blanks,  etc.,  can  be  obtained 
from  the  Commissioner  of  Public  Works,  at 
his  ofiice  in  the  City  Hall,  Troy,  N.  Y. 

(?Gary  &  Miller  of  Hornell,  N.  Y.,_  have 
been  awarded  the  contract  by  the  city  of 
Hornell  for  the  construction  of  an  earthen  res- 
ervoir embankment  with  concrete  core  wall 
and  all  accessories.  The  work  includes  about 
23,000  cu.  yds.  of  embankment;  1,822  cu.  yds. 
of  concrete  core  wall ;  spillway,  etc. ;  one  44-ft. 
plate  girder  bridge,  with  solid  floor;  gatehouse 
and  valve  chambers.  The  contract  price  is 
$.39,420.     Bids  were  opened  March  10. 

The  City'  Council  of  Buffalo.  N.  Y..  has  ap- 


proved the  $1,000,000  bond  issue  for  the  equip- 
ment of  the  duplicate  waterworks. 

An  election  w\as  held  in  Lyons,  N,  Y.,  on 
March  14  for  the  purpose  of  bringing  the 
question  of  a  municipal  board  of  w-ater  com- 
missioners before  the  people.  If  carried  the 
board  of  trustees  will  appoint  five  men  to  act 
as  a  board  of  water  commissioners  to  bring 
the  question  of  a  pure  water  supply  and  the 
construction  of  a  new  waterworks  plant  be- 
fore the  people  for  their  consideration  at  some 
future  time. 

North  Carolina. 

The  Board  of  Aldermen  of  the  town  of 
Thomasville,  N.  C,  has  decided  to  bond  the 
town  to  the  amount  of  $75,000  in  the  begin- 
ning for  the  purpose  of  building  a  water- 
works and  sewer  system. 

Engineers  Hazlchurst  &  Anderson,  Candler 
Bldg.,  Atlanta,  Ga.,  have  just  completed  the 
water  works  construction  for  Wilmington,  N. 
C,  for  which  $250,000  was  appropriated.  The 
engineers  will  commence  the  construction  of 
sewer  work  at  that  point.  Designs  for  this 
work  have  recentlv  been  prepared.  The  esti- 
mated cost  is  between  $150,000  and  $200,000. 

Ohio. 

^Bids  will  be  received  until  noon,  April  4, 
by  K.  R.  Lieblcin,  Clerk,  Board  of  Trustees 
Public  .'\ffairs,  Lakcwood,  O,  for  the  building 
of  a  1'2-in.  cast  iron  service  main  in  Detroit 
Extension  and  Gridlcy  St.,  in  accoi'dance  with 
the  form  of  contract,  plans  and  specifications 
on  file  at  the  Town  Hall,  City  of  Lakewood, 
O.,  and  at  the  office  of  The  Wm.  H.  Evers 
Engineering  Company,  332-334  The  Arcade, 
Cleveland,  O. 

^Plans  have  been  prepared  by  L.  E.  Chapin, 
Canton,  O.,  and  Pittsburg,  Pa.,  for  the  con- 
struction of  a  new  water  works  for  Sugar 
Creek,  O.,  at  an  estimated  cost  of  $12,500. 
The  works  will  include  pipe  and  special  cast- 
ings, hydrants,  valves  and  valve  boxes,  pipe 
laying,  tank  and  tower.  The  water  will  be 
secured  from  supply  wells.  Bids  for  this  work 
will  be  received  until  April  4.  W.  O.  Hahn 
is  Clerk  of  Sugar  Creek. 

®The  United  States  Cast  liron  Pipe 
Co.,  of  Pittsburg,  Pa.,  has  been  awarded  the 
contract  by  the  service  department  of  Zanes- 
ville,  O.,  for  supplying  the  city  with  about  225 
tons  of  water  pipe  and  special  castings  for 
$22.50  per  ton  for  the  pipe,  and  $2.50  per  100 
lbs.  for  the  special  castings. 

®The  Board  of  Control  of  Canton,  O.,  has 
awarded  the  contract  for  furnishing  wrought 
iron  pipe  for  the  Water  Works  Department 
for  $2,137.  D.  Muller  &  Co.  secured  the 
contract  for  furnishing  water  works  supplies 
for  $764. 

®The  County  Commissioners  of  Miami 
County,  Troy,  O.,  have  awarded  the  contracts 
for  furnishing  the  necessary  labor  and  mate- 
rials for  the  installation  of  water  mains  from 
the  intersection  of  Adams  St.,  to  the  Miami 
Countv  Infirmary,  as  follows :  James  B.  Clow 
&  Son.  Chicago,  111.,  at  $3,995,  for  materials; 
U.  S.  Construction  Co.,  Columbus,  O.,  at  $2,- 
298.  for  labor.  Bids  were  opened  March  11 
by  .\.  E.  Sinks,  County  Auditor. 

®T.  J.  Brown  has  been  awarded  the  contract 
in  Cincinnata,  O.,  for  laying  a  water  main  in 
the  North  Bend  road,  from  Cheviot  to  College 
Hill,  for  $14,274. 

The  citizens  of  Lowellville.  O.,  on  March  10 
voted  in  favor  of  the  proposition  of  installing 
a  water  works  svstem.  The  cost  of  the  system 
will  be  between' $60,000  and  $70,000.  Capital- 
ists of  Pittsburg,  Pa.,  and  Lowellville  will 
finance  the  proposition. 

Oregon. 

D.  M.  Roberts,  recorder  of  the  town  of 
Gresham,  Ore.,  will  sell  bonds  April  4  in  the 
sum  of  $20,000  for  the  installation  and  con- 
struction of  general  water  works  and  a  w-ater 
system  and  a  sewer  and  drainage  system. 

The  City  Commissioners  of  Baker,  Ore., 
have  instructed  the  city  engineer  to  prepare 
estimates  and  cost  for  installing  a  municipal 
pipeline  from  Elk  Creek  to  replace  the  old 
flume.  The  plan  also  includes  the  construc- 
tion of  a  new  reservoir  of  3,000,000  gals. 


•!•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


The  Dallas,  Ore.,  Water  Commissioners  will 
expend  $10,000  on  improvements  in  the  city 
reservoir  and  $10,000  on  the  pipelines  from 
the  Meadows  as  soon  as  work  can  begin.  The 
commissioners  will  also  advertise  for  bids  for 
relining  the  open  reservoir  in  the  city  and  will 
build  a  parapet  three  ft.  in  height  with  a  rail- 
ing on  that  around  the  whole  of  the  reservoir. 
Four  miles  of  20-in.  wooden  pipe  will  be  laid 
at  the  Meadows. 

Pennsylvania. 

•J«Bids  will  be  received  until  8  p.  m.,  April 
7,  by  Borough  Council  of  Chambcrsburg, 
Franklin  County,  Pa.,  for  the  construction  of 
dam,  intake,  reservoir  and  stnndpipe  for  Birch 
Run  Water  Supply.  W.  A.  Laird,  Jr.,  is  En- 
gineer of  the  Borough.  Official  advertisement 
will  be  found  elsewhere  in  this  issue. 

The  Clarion  Water  Co.,  Clarion,  Pa.,  has 
employed  the  firm  of  Chester  &  Fleming,  con- 
sulting engineers,  Pittsburg,  Pa.,  to  design  and 
install  a  water  filtration  plant. 

The  International  Land  Co.  of  Scranton,  Pa., 
has  been  incorporated  with  a  capital  stock  of 
$3,000,000  to  deal  in  real  estate,  grow  orchards, 
operate  packing  and  canning  factories,  water 
works,  furnish  electric  power,  etc.,  in  Fresno 
County,  Cal.  The  incorporators  are :  David 
Cottle,  C.  U.  Krause,  E.  A.  Poole  and  J.  Fos- 
ter Davis  of  Scranton,  Pa.,  and  John  Downing 
of  Wilkesbarre,  Pa. 

South  Dakota. 

®Norbeck  &  Nicholson  have  been  awarded 
the  contract  at  Vermillion,  S.  Dak.,  for  sink- 
ing a  deep  well  for  $4  per  ft.  Bids  were 
opened   March   10. 

Tennessee. 

®The  Board  of  Public  Works  of  Nashville, 
Tenn.,  has  awarded  to  the  United  States  Cast 
Iron  &  Foundry  Co..  of  Chattanooga,  a  con- 
tract for  supplying  the  city  nearly  five  miles 
of  additional  water  mains.  Of  this  amount 
45,000  ft.  is  to  be  of  6-in.  pipe  and  3,100  ft.  of 
12-in.  pipe.     The  contract  price  was  $20.95  f. 

0.  b.  per  ton. 

Plans  have  been  prepared  for  the  construc- 
tion of  a  new  water  works  for  Dyer,  Tenn,.  at 
an  estimated  cost  of  $20,000.  The  water  will 
be  secured  from  wells  and  reservoir.  An  elec- 
tion is  to  be  held  on  March  23,  to  vote  on  a 
bond  issue  for  this  purpose.  R.  C.  Houston, 
Memphis,  Tenn.,  is  Engineer. 

Consulting  Engineers  Hazlehurst  &  Ander- 
son, Candler  Bldg.,  Atlanta,  Ga.,  will  plan 
and  supervise  the  erection  of  buildings  for  a 
water  works  for  the  town  of  Clarksville, 
Tenn.,  at  an  estimated  cost  of  $15,000.  The 
water  works- will  require  two  turbine  centrifu- 
gal pumps  and  steel  standpipe  of  290,000 
gals,  capacity.  S.  J.  Love  is  Supt.  of  the  city 
water  works. 

Texas. 

It  is  planned  to  hold  another  election  in 
Hearne,  Tex.,  to  vote  on  the  issuance  of  bonds 
for  the  installation  of  a  water  works.  J.  W. 
Pinkerton  is  mayor. 

The  following  bids  were  received  by  the 
municipal  commissioners  of  Dallas,  Tex.,  re- 
cently for  the  erection  of  the  White  Rock 
standpipe,  70  ft.  high  and  20  ft.  inside  diamet- 
er:  Dallas  Boiler  Woiks,  by  J.  F.  Thrash — 
For  the  erection  of  the  standpipe,  $4,615,  with 
45  cts.  a  cu.  yd.  for  earth  excavation.  $2.50 
for  rock  and  $7.60  for  the  concrete  work.  O. 

1.  Gorman — For  the  erecting  of  the  standpipe 
$5,200,  with  $1,680  for  the  foundation  work 
and  $2.60  a  cu.  yd.  for  the  rock  excavation. 
Memphis  .Steel  Construction  Co. — For  the 
erecting  of  the  pipe  $4,340,  with  earth  excava- 
tion at  30  cts.  a  cu.  vd.,  $1.60  for  rock  excava- 
tion and  $6.60  to  $7.00  for  concrete.  F.  B. 
Godley — For  the  standpipe  erection  $5,559, 
with  $1  for  earth  work,  $2  for  rock  and  $6 
for  concrete,  or  a  lump  sum  for  the  founda- 
tion w^ork  of  $1,360,  Smith  &  Whitney— For 
the  erection  of  the  standpipe  $5,375,  with  $1 
for  earth  work,  $2  for  rock  and  $6  for  con- 
crete, or  a  lump  foundation  sum  of  $1,350. 
Chicago  Bridge  and  Iron  Works — For  the 
standpipe  erection  $6,795,  with  rock  excavation 
at  $1  a  cu.  yd.  ."^s  an  alternate  bid  the  com- 
pany offered  to  erect  a  steel  tank  holding  165,- 
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000  gals.,  12  ft.  to  the  first  expansion  joint  and 
42  ft.  to  the  maximum  water  line,  for  $5,900 
with  a  deduction  if  a  valve  is  used  of  $800. 

The  citizens  of  Caldwell,  Tex.,  have  voted 
the  issuance  of  bonds  for  the  erection  of  a 
city  standpipe  at  the  waterworks  plant.  The 
new  standpipe  will  be  of  steel  and  100  ft. 
high. 

The  City  Council  of  Eagle  Lake,  Tex.,  has 
called  an  election  to  determine  whether  or  not 
the  city  shall  issue  bonds  in  the  sum  of  $30,- 
000  for  putting  in  a  waterworks  plant  and 
sewerage  system. 
i  Bonds   have  been   voted   at  Olney,   Tex.,   to 

the  amount  of  $10,000  for  the  installation  of  a 
new  water  works.  The  work  will  include 
2,000  ft.  of  8-in.  mains,  3,500  ft.  of  6-in.  mains, 
10  fire  plugs,  well,  pump,  boiler,  pumping 
station  and  tower  100  ft.  high.  M.  P.  Mc- 
Crocken  is  Mayor. 

An  election  is  to  be  held  in  Brady,  Tex.. 
on  April  25  to  vote  on  the  issuance  of  bonds 
for  the  construction  of  three  dams  in  connec- 
tion with  the  water  works.  Two  of  the  dams 
are  estimated  to  cost  $7,000  each,  and  one 
$2,000.  The  water  supply  will  be  secured 
from  Brady  Creek.  Machinery  is  also  to  be 
installed.     S.  A.   Conley  is  Mayor. 

Plans  have  been  made  for  the  construc- 
tion of  a  new  water  works  for  Archer  Citv. 
Tex.,  estimated  to  cost  $12,000.  The  water 
supply  will  be  secured  from  an  artificial  lake. 
An  election  is  to  be  held  March  25  to  vote 
on  the  proposition.     W.   C.  Young  is  Mayor. 

The  City  Council  of  Timpson.  Tex.,  has 
employed  an  engineer  to  survey  the  town  and 
make  an  estimate  on  the  cost  of  a  system  of 
waterworks  for  Timpson.  The  mayor  will 
order  ar  election  to  vote  on  the  issuance  of 
$20,000  bonds  to  put  the  system  in. 


Utah. 

The  City  Council  of  Park  City,  Utah,  has 
named  a  committee  to  open  negotiations  with 
the  Park  City  Water  Co.,  with  a  view  of  pur- 
chasing the  old  water  system. 

Virginia. 

The  city  of  Norfolk,  Va.,  has  secured  from 
the  North  Carolina  state  corporation  com- 
mission a  charter  for  the  Norfolk-Carolina 
Water  Supply  Co.,  which  is  empowered  to 
obtain  water  from  rivers  and  streams  in  North 
Carolina  and  furnish  the  same  not  only  to 
Norfolk,  but  any  other  city  in  this  or  any 
other  state. 

N.  Wilson  Davis,  Civil  Engineer,  has  been 
awarded  the  contract  to  design  and  superin- 
tend the  proposed  new  waterworks  for  Lex- 
ington, Va.,  which  will  he  installed  at  a  cost 
of  $75,000. 

An  election  is  to  be  held  in  Graham,  Va., 
on  April  18,  to  vote  on  the  issuance  of  bonds 
for  the  extension  to  tlic  water  works,  esti- 
mated to  cost  $15,000.  V.  F.  Sextion  is 
Mayor. 

Washington. 

The  citizens  of  Pasco.  Wash.,  at  a  special 
election  held  recently  voted  against  the  propo- 
sition of  bonding  the  city  for  purchasing  500 
water  rights  at  $100  each  to  irrigate  the 
streets  and  residence  property  of  the  city. 

West    Virginia. 

The  city  of  Wheeling.  W.  Va.,  contemplates 
(he  construction  of  a  filtration  plant. 

Wisconsin. 

•|«Bids  will  be  received  until  2  p.  m.,  March 


30,  by  City  of  Prescott,  Wis.,  for  the  con- 
struction of  a  gravity  water  works  system 
including  100,000-gal.  reinforced  concrete  res- 
ervoir; 20,000  ft.  of  4,  6,  8  and  10  in.  cast 
iron  water  pipe  with  hydrants,  valves,  specials, 
etc.;  concrete  or  brick  pumphouse ;  system  of 
2%-in.  drive  points  for  water  supply.  Plans 
and  specifications  are  on  file  at  the  office  of 
R.  H.  Price,  City.  Clerk,  or  at  the  office  of 
Oscar  Claussen  Engineering  Co.,  St.  Paul. 
Minn.,   Engineers. 

Wyoming. 

Tentative  plans  have  been  made  for  new 
water  improvements  at  an  estimated  cost 
of  $55,000,  and  sewer  improvements  at  :ni 
estimated  cost  of  $15,000.  Bonds  will  be 
voted  in  the  near  future.  W.  B.  Schilling  is 
City   Engineer,  Laramie,   Wyo. 

®James  Kennedy  of  Fargo,  N.  Dak.,  has 
lieen  awarded  the  contract  at  .Aberdeen,  Wyn. 
for  the  construction  of  8.004  ft.  of  10-in.  -'"I 
(1.650  ft.  of  14-in.  water  mains  for  $24,S5ii 
Bids   were   opened    March   (5. 

Canada. 

•J«Bids  will  be  received  until  II  a.  ni  . 
March  29,  by  M.  Peterson,  Secy.,  Hoard  of 
Control,  Winnipeg,  Man.,  for  laying  approxi- 
niately  5.000  ft.  of  18-in.  water  pipe  from 
Well  No.  7,  Lot  19,  Kildonan.  Plans  and 
specifications  are  on  file  at  the  office  of  the 
engineer,  223  James  Ave. 

^Bids  will  be  received  until  11  a.  m..  April 
19,  by  M.  Peterson.  Secy.,  Board  of  Control. 
Winnipeg,  Man.,  for  supply  of  labor  and 
wooden  stave  conduit  for  extension  of  wa- 
ter pipe  line  northerly  from  Well  No.  7,  Lot 
19.   Kildonan. 


SEWERAGE     AND     GARBAGE     DISPOSAL 


Alabama. 

®The  board  of  public  works  of  Mobile,  Ala., 
has  awarded  the  contract  for  laying  storm 
sewers  in  the  eighth  paving  district  and  also 
for  paving  to  Sullivan  &  Long  of  Bessemer, 
Ala,,  for  $26,019,  and  $05.7(50  respectively. 
Wooden  block  pavement  will  be  laid. 

Georgia. 

©Following  contracts  have  been  awarded  by 
the  City  Council  of  Atlanta.  Ga.,  for  the  con- 
struction of  the  Intrcnchment  Creek  disposal 
plant  and  the  intercepting  sewers  leading 
thereto,  for  which  bids  were  received  March 
14 ;  Capt.  R.  M.  Clayton,  Chief  Engineer : 
Chester  A.  Dady,  New  York  city,  at  $192,577, 
for  disposal  plant;  Nichols  Contracting  Co., 
Atlanta.  Ga.,  $7,170,  for  the  DuBose  aqueduct; 
Dysard  Construction  Co.,  Atlanta,  Ga.,  $5,400, 
for  the  Parker  aqueduct;  Noll  Construction 
Co.,  Chattanooga,  Tenn.,  $.3(),634,  for  section 
3  of  the  intercepting  sewer;  Noll  Construc- 
tion Co.,  $28,030,  for  section  4  of  the  inter- 
cepting sewer;  Mackle-Crawford  Construction 
Co.,  $7,400,  for  constructing  Collier's  bridge. 

Illinois. 

^Bids  will  be  received  until  8  p.  m..  March 
25.  by  City  Clerk  E.  O.  Engstrand,  Galva,  111., 
for  the  necessary  labor  and  materials  for  con- 
structing a  sewage  disposal  plant  consisting  of 
some  1,250  ft.  of  10-in.  outlet  tile  sewer,  a 
concrete  and  brick  tank  with  sludge  pipes, 
valves,  dosing  tanks  and  trickling  filter.  Plans 
and  specifications  are  on  file  at  the  office  of 
the  city  clerk  or  W.  S.  Shields  Co.,  1201  Hart- 
ford Bldg.,  Chicago.  III.,  h'.ngincers. 

©Schuyler  Vandewalkcr  lias  been  awarded 
the  contract  by  the  street  and  alley  committee 
of  the  City  Council  of  Belvidere.  111.,  for  the 
construction  of  storm  sewers  in  connection 
with  the  paving  about  the  city  park  and  other 
streets  in  tlie  improvement  plan   for  $3,000. 

®The  Board  of  Local  Improvements  of 
Rock  Island,  III.,  has  awarded  D.  Keeler  Co.,. 
of   Davenport,   la.,   the   contract    for   the   con- 


struction  of  the  west   section   of   the   Seventh 
Ward  sewer  for  $55,(398, 

Indiana. 

•J«Bids  will  be  received  until  10  a.  m.,  March 
27,  by  City  of  Elkhart,  Ind.,  for  the  construc- 
tion of  about  2V2  miles  of  12,  24  and  -SO-in. 
sewers.  The  cost  of  the  improvement  is  esti- 
mated at  $45,000.  A.  M.  Smith  is  City  Engi- 
neer. 

Iowa. 

•J«Bids  will  be  received  until  9  a.  m.,  March 
25,  by  City  Clerk,  Sioux  City,  la.,  for  digging 
and  filling  trenches  for  water  pipes  to  be  laid 
in  the  city  from  April  1,  1911  to  April  1,  1912. 
G.  B.  Healy  is  Superintendent  of  Public  Prop- 
erty. 

•{•Bids  will  be  received  until  8  p.  ni.,  April 
4.  by  W.  E.  Hayes,  City  Clerk,  Clinton,  la., 
for  the  construction  of  main  and  lateral  sewers 
in  Clinton  consisting  of  300  ft.  48-in.  2-ring 
brick  sewer;  500  ft.  48-in.  H/2-ring  brick 
sewer;  400  ft.  42-in.  1%-ring  brick  sewer;  1,- 
343  ft.  of  30-in.  IVa-ring  brick  sewer;  765  ft. 
36-in.  pipe  sewer;  1,988  ft.  30-in.  pipe  sewer; 
2,452  ft.  24-in.  pipe  sewer;  1,544  ft.  20-in.  pipe 
sewer ;  3,500  ft.  18-in.  pipe  sewer ;  2,993  ft.  15- 
in.  pipe  sewer;  11,515  ft.  12-in.  pipe  sewer; 
7,165  ft.  10-in.  pipe  sewer;  5,513  ft.  10-in. 
catch  basin  pipe ;  14.880  cu.  yds.  rock  excava- 
tion ;  70  manholes ;  62  catch  basins ;  122  inlet 
basins.  Ofiicial  advertisement  will  be  found 
elsewhere  in  this  issue. 

•j«Bids  will  be  received  initil  9  a.  m.,  March 
25,  by  City  Clerk.  Siou.x  City.  la.,  for  furnish- 
ing labor  and  material  for  the  construction  of 
a  storm  water  sewer  in  West  Fifth  St.  from 
Center  St.  to  Perrv  Creek  of  920  ft.  12-in.  pipe, 
765  ft.  15-in.  pipe,  990  ft.  18-in.  pipe,  195  ft. 
22-in.  pipe,  410  ft.  30-in.  pipe,  1,260  ft.  of  33-in. 
pipe.  14  manholes,  -32  catch  basins,  in  accord- 
ance with  plans  and  specifications  prepared  by 
the  city  engineer  and  on  file  in  the  office  of  the 
citv  clerk. 

®The  City  Coumil  of  Sac  City.  la.,  has 
awarded  the  contrncl  for  the  construction  of 
a  sewer  system  to  the  C.  F.  Lytle  Construction 


Co.,^  of  Sioux  City,  la.,  for  $5,205.  The  fol- 
lowing bids  were  received  for  the  work :  L. 
W.  Tyler,  Sac  City,  $8,423;  Wm.  Welsh,  Sac 
City,  $10,237;  N.  Jensen,  Newell,  $8,618;  Tibey 
Bros.,  Dubuque,  $6,362;  Moeller  Bros.. 
Knierim,  $9,594;  H.  M.  Scharle  &  Co.,  Du- 
buque, $6,495 ;  Blackhawk  Construction  Co., 
Waterloo,  $5,774;  C.  R.  McKay,  Omaha,  $8,- 
954  ;  Wm.  Fitch.  Omaha,  $9,435;  Guy  E.  Smith, 
Indianola.  $6.696 ;  King  Construction  Co.,  Des 
Moines,  $7,886;  C.  B.  McNainara  Co.,  Du- 
buque, $6,845.  and  the  I.  W.  Turner  Improve- 
ment Co.,  Des  Moines,  $5,998. 

Massachusetts. 

•{•Bids  will  be  received  until  4  p.  m.,  March 
24,  by  City  of  Putnam,  Mass.,  for  Sewer  Con- 
tract No.  5,  comprising  approximately  600  ft. 
of  24-in.  pipe,  300  ft.  of  20-in.  pipe,  1,080  ft. 
of  15-in.  pipe,  600  ft.  of  12-in.  pipe,  1,700  ft. 
of  10-in.  pipe,  .and  7,900  ft.  of  8-in.  pipe,  all 
in  accordance  with  specifications,  maps  and  de- 
tailed drawings  on  file  in  the  office  of  George 
W.   Perry,  Engineer  of  Sewers. 

Minnesota. 

®John  Lind  has  been  awarded  the  contract 
at  St.  Paul,  Minn.,  for  the  construction  of  a 
storm  sewer  on   Grove  St.,   for  $12,500. 

Ohio. 

^•Bids  will  be  received  until  noon,  March 
31,  by  A.  B.  Lea,  Director,  Public  Service, 
Cleveland,  O.,  for  furnishing  two  side  dump 
standard  gage  cars  suitable  and  complete  for 
handling  and  transporting  garbage  for  Cleve- 
land <and  Garbage  Disposal  Plant.  Plans  and 
specifications  mav  be  seen  at  the  office  of 
Garbage  Dept.,  426  City  Hall. 

®D.  E.  Sullivan  &  Son  have  been  awarded 
the  contract  of  constructing  the  Dry  Run  cut- 
off on  the  Haldy  farm,  west  of  the  citv  limits 
of  Columbus,  O..  by  the  Board  of  Control.  The 
sewer  is  an  extension  of  the  Dry  Run  storm 
water  sewer.     The  estimated  cost  was  $2,000. 

®The  Board  of  Control  of  Canton,  O..  has 
let  the  contract  for  the  construction  of  the 
Liberty  St.   storm  sewer,  which  will   form  the 


•I*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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basis  for  the  sewage  system  of  the  southeast- 
ern part  of  the  city  to  Tiirnbull  &  IVhii  for 
$25,528,  Other  bids  received  were :  Biird  & 
Downs.  $28,G90 :  McKinnev  Bros..  Toledo.  $;!!>.- 
210:  Skceles  &  Campbell.  $27,2  Hi;  Frank 
Downs.  $25,813;  W.  H.  Ralston.  Mt.  Vernon, 
$;»8.t:24. 

®Tlie  Board  of  Public  Works  of  Xiles.  O.. 
is  reported  to  have  awarded  tlie  contract  for 
the  construction  of  the  Main  trunk  sewer  in 
Niles  to  C.  H.  Dcfrees  of  South  Bend.  Ind.. 
for  approximately  $22.1100. 

Pennsylvania. 

4»I?ids  will  be  received  until  8  p.  m..  .\pril 
10.  liorough  of  ChambersburK.  Pa,.  W.  A. 
Laird.  Jr..  F.ngineer,  for  constructiiii;  system 
of  .sanitary  sewers,  main  out- fall  sewer  and  a 
sewage  disposal  plant.  Ollicial  advertisement 
will  be  found  elsewhere  in  this  issue, 

Wisconsin. 

•J-Bids  will  be  received  until  2  p.  m,.  March 
30.  by  Board  of  Public  Works,  .-\ppleton.  Wis,, 
for  furnishing  all  labor  and  material  for  the 
construction  of  sewers  in  the  following  streets  : 
Bruckc   St.    from   the   center  of   Owaissa   St. 


to  east  end  of  Pacific  St,  bridge,  and  from  cast 
end  of  Pacitic  St.  bridge  southwesterly  to  con- 
nect witJi  large  sewer  manhole  in  Bellaire 
Park ;  also  on  Pacific  St.  from  Meade  St.  west 
1 15  ft. ;  and  on  Pacific  St,  from  Center  St. 
west  M5  ft.;  and  on  Pacific  St,  from  Bateman 
St.  east  IPO  ft.,  in  accordance  with  plans  and 
specifications  on  file  in  the  nfiice  of  the  Hoard 
of  Public  Works.     E.  L.  Williams,  City  Clerk. 

•j«Bids  will  be  received  until  ■">  p,  m..  .\pril  6, 
by  John  H.  O'Connel,  City  Clerk.  South  Mil- 
waukee, Wis,,  for  furnishing  all  the  equipment 
and  necessary  labor  and  material  for  the  con- 
struction of  7.20n  ft.,  more  or  less,  8  to  24-in. 
tile  pipe  sewers  and  appmtenancos  in  the  Sec- 
ond Sewer.age  District  in  the  city  of  South 
Milwaukee,  Plans  and  specifications  are  on  file 
at  the  office  of  the  city  clerk  or  .Mvord  &  Bur- 
dick,  Hartford  Bldg.,  Chicago.  III.,  Engineers, 

•I'Bids  will  be  received  until  5  p.  ni,,  April 
('),  by  John  H,  O'Conncll,  City  Clerk,  South 
Milwaukee.  Wis,,  for  furnishing  all  the  equip- 
ment and  materials  and  for  doing  all  work 
required  to  construct  complete  sewage  'Uirilica- 
tion  plant  composed  of  a  settling  tank,  dosing 
chamber,  sand  filter  beds  and  appurtenances  in 
the  citv. 


>^Bids  will  be  received  until  2  p.  m..  .\pril 
15,  by  Street  .\ssessnieni  Connnittee,  Kenosha, 
Wis.,  for  material  and  labor  for  the  construc- 
tion of  a  main  trunk  sewer  in  that  city,  in- 
cluding the  following  approximate  quantities: 
5,000  ft.  of  D'J-in.  or  120-in.  circular  concrete 
or  brick  sewer;  1,200  ft.  of  T8-in,  circular  con- 
crete or  brick  sewer;  1,200  ft.  of  (iO-in,  circu- 
lar concrete  or  brick  sewer,  and  20  manholes; 
also  one  reinforced  concrete  outlet.  ;ind  Incak- 
water  for  said  proposed  trunk  sewer. 

®G.  E,  Zimmerman,  :1,  102  McKinlcy  Blvd,. 
ATihvaukcc,  Wis.,  has  been  awarded  the  con- 
tract by  the  board  of  public  works  of  Mil- 
waukee, Wis.,  for  (1)  constructing  brick  and 
pipe  sewer  in  Rogers  St,,  (2)  brick  and  pipe 
sewer  in  Burnham  St,,  (S)  pipe  sewer  in  24th 
.\ve,,  (4)  pipe  sewer  in  2.3d  .Ave.,  (5)  pipe 
sewer  in  25th  Ave.,  and  (0)  pipe  sewers  in 
Lincoln  Ave,,  for  a  total  of  $3,441,  Bids  were 
opened  March  18, 

®The  city  of  Oconoifiovvoc,  Wis.,  has  let 
contracts  for  two  and  a  half  miles  of  sewer- 
age construction  to  Mnlholland  it  Son  of 
Kaukauna  and  the  J,  Nelson  &  Co.,  of  Ocono- 
movvoc  was  awarded  the  contract  for  city  pav- 
ing. 


BUILDINGS.   DOCKS,   DREDGING,   SUPPLIES,  ETC. 


Arkansas. 

•{•Bids    will    be    received    until    noon.    ,\pril 

14,  by  Capt.  Clarke  S.  Smith.  U.  S,  Engineer, 
Vicksburg.  Miss.,  for  furnishing  about  .307,000 
lbs.  of  structural  metal,  for  use  at  Locks  and 
Dams  Nos.  4  and  8.  Ouachita  River.  .Ark,. 
and  La,  Official  advertisement  will  be  found 
elsewhere  in  this  issue, 

A  drainage  district  has  been  organized  at 
Gould,  .Ark,,  for  the  purpose  of  reclaimin.g 
50,000  acres  in  Lincoln  County,  Pine  Bluff 
business  men  are  interested  in  the  project. 

District  of  Columbia. 

4«Bids  will  be  received  until  11  a,  m.,  April 
22,  by  R,  C.  Hollyday.  Chief  of  Bureau  of 
Yards  and  Docks.  Navy  Department,  Wash- 
ington, D.  C„  for  dry  kiln  at  the  L'nited  States 
Navy  Yard,   Norfolk,   Va. 

^Bids  will  be  received  until  2  p.  m.,  March 
24.  by  Commissioners  of  District  of  Colum- 
bia. Washington.  D.  C.  for  the  construction 
of  an  engine  house  No.  24.  on  Georgia  .Ave., 
next  to  the  northwest  comer  of  Rock  Creek 
church   road  northwest  of  Washington.  D.   C. 

4«Bids  will  be  received  until  March  25.  by 
Capt.  .A.  S.  Cowan.  U.  S.  Army.  Signal 
Corps.  Washington.  D.  C..  for  furnishing  un- 
der proposal  No.  512  for  furnishing  4.125  iron 
cross  arms,  50  iron  poles  and  10.000  insulator 
plugs. 

•I'Bids  will  be  received  until  11  a.  m..  .April 
3.  by  Lieut.  Col.  C.  L.  McCawley,  Quarter- 
master. Department  V.  S.  Marine  Corps. 
Washington.  D.  C.  for  snpplving  the  Marine 
Corps  with  65,000  yds.  12-ou"nce.  36,000  yds. 
10-ounce  and  28.000  yards  8-ounce  khaki  tent 
canvas.  The  tent  canvas  to  be  delivered  at 
the  -depot  of  supplies.  1100  South  Broad  St.. 
Philadelphia.  Pa.,  by  the  successful  bidder. 

4«Bids  will  be  received  until  10::W  a.  m. 
-\pril  14.  by  Capt.  F.  C.  Boggs.  General  Pur- 
chasing Officer.  Isthmian  Canal  Commission. 
W-ishington.  D.  C.  for  dynamite,  blasting 
caps,  detonators,  safety  fuse,  insulating  tape, 
connecting  and  lead  wire. 

Illinois. 

®B.  J.  Mullaney,  Commissioner  of  P'ublic 
Works.  Chicago,  has  awarded  to  the  Edwar<i 
nines  Lumber  Co.,  Chicago,  the  contract  for 
furnishing  N^.  1  common  pine,  Norway  pine 
and  yellow  pine  lumber  to  the  repair  dept. 
of  the  bridge  division  and  to  the  Thornton 
Cleancy  Lumber  Co..  Chicago,  the  contract 
for  oak  hmiber.  Details  of  sizes,  quantities, 
prices,    etc.,    in    Engineering-Contracting    Feb. 

15,  1011. 

Indiana. 
4*Bids   will  be   received  nnti!   March  27.  Iiy 


4-  indicates 


Capt.  J.  V.  Heidt,  yuarterm:ister,  l-'ort  Benja- 
min Harrison.  Ind.,  for  furnishing  24  hay 
fork,  handles.  120  lights,  .300  chirts'.  2  cocks, 
2  valves.  21  globe  valves.  2  closet  bowls,  1  do. 
.".00  Fuller  balls.  24  T's,  48  unions,  24  ells,  24 
stops,  24  plugs,  2  hydrants.  1  lavatory.  24  tank 
trimmings.  48  float  balls,  24  levers,  24  rests, 
24  weights.  4  toilet  shelves.  100  rnl)ber  stop- 
pers and  48  washers. 

•{•Bids  will  be  received  until  10  a.  ni..  .\pril 

4.  by  Board  of  County  Conmiissioners.  Paoli, 
Ind..  for  the  construction  of  closets,  lavatories, 
etc.,  in  Oran,ge  County  Court  House.  Alvin  B, 
Ham  is  .\uditor  of  the  county, 

^•Bids  will  bt  received  until  10  a,  m,,  March 
20.  bv  Quartermastei,  Jeffersonville,  Ind.,  for 
furnishing  38,000  lbs.  mild,  round  10  to  20  ft. 
steel  bars. 

^Bids  will  be  received  until  March  25,  by 
Maj.  J.  T.  Davidson.  Depot  Quartermaster. 
Tefl'ersonville.  Ind.,  for  furnishing  the  follow- 
ing: 135  aparejos.  100  ambulance  collars.  50 
buckboard  collars.  72  seat  cushions.  200  sin- 
gle sets  harness,  84  housings,  10,000  poimds 
black  leather,  4,.320  harness  ornaments.  .50  rid- 
ing saddles,  .500  saddle  blankets.  500  yards  can- 
\as  duck  and  200  wagon  paulins. 

^Bids  are  asked  until  10  a.  m.,  .\pril  7, 
by  Jos.  T.  Davidson,  Depot  Quartermaster, 
Jeffersonville.  Ind.,  for  building  new  stable, 
complete,  at  the  Fort  Donelson  National  cem- 
etery, Dover,  Tenn. 

The  Indianapolis,  Columbus  &  Southern 
Traction  Co.,  of  Columbus.  Ind,,  is  reported  to 
have  plans  for  a  power  development  near  Co- 
lumlius.  which  will  require  the  building  of  a 
canal  seven  miles  long,  (i  ft.  deep  and  60  ft. 
wide.  The  canal  together  with  a  powerhouse 
will  cost  about  $200,000. 

Iowa. 

•{•Bids  are  asked  until  3  p.  m.,  April  17,  by 
James  Knox  Taylor.  Supervising  .Architect, 
Washin.gton,  D.  C..  for  the  constructing,  com- 
plete (including  plumbing,  gas  piping,  heat- 
ing apparatus  and  electric  conduits  and  wir- 
ing), of  the  LT.  S.  post  office  at  Ames,  la. 

Kansas. 

•J«Bids   will  be   recei\ed   until   2   p.   m..   .\pril 

5.  by  T.  H.  Slavens,  Constructing  Quarter- 
master. U.  S.  Military  Prison,  Leavenworth, 
Kan,,  for  furnishing  and  delivering  f  o,  b, 
cars  Normoyle  Junction,  Kan.,  certain  plumh- 
incr  fixtures  for  the  prison,  Normoyle  Tunc- 
tion   is  on  the  Missouri   Pacific  Ry. 

^•Bids  will  be  received  until  10  a.  m,. 
March  30,  by  H,  W,  Morris,  Secretary  Board 
of  Education.  Oswego;  Kan.,  for  the  erection 
of  a  2-story  brick  school  building  with  finished 
basement.     Plans  and  specifications  are  on  file 

work  now  open  for  bids,     f'  indicates  a  contract 


at  the  office  of  H.  W.  Morris,  secretary  school 
board,  Oswego,  Kan.,  and  H.  H.  Hohenschild, 
architect,  300  Navarie  building,  St.  Louis,  Mo., 
to  whom  all  connnunications  regarding  appli- 
cations for  plans  must  be  addressed.  Bids 
will  also  be  received  on  the  wrecking  of  an 
8-room  2-story  brick  building  now  on  the 
premises. 

Maine. 
^Bids  will  be  received  until  noon,  .April  11. 
bv  Lieut.  Col,  W,  E,  Craighill.  U.  S.  Engi- 
neer, .537  Congress  St.,  Portland.  Me.,  for 
rock  excavation  in  Kennebec  River  at  South 
Gardiner,  Me. 

Maryland. 

®The  contract  for  the  foundations,  includ- 
ing Raymond  piles,  for  an  apartment  house 
to  be  erected  at  the  corner  of  North  Charles 
and  Reade  Sts.,  Baltimore,  by  the  Riggs  Build- 
ing Co.  has  been  awarded  to  the  Raymond 
Concrete  Pile  Co.  of  New  York  and  Chicago: 
E.  H.  Glidden  and  C.  N.  Fritz,  architects, 

®Sanford  &  Brooks,  Baltimore,  Md,,  have 
been  awarded  the  contract  by  the  U,  S,  Navy 
Department,  for  building  the  new  dock  at  the 
Naval  Academy.  Annapolis,  for  wdiich  an  ap- 
propriation of  $75,000  was  made  by  Congress 
in  the  recent  Naval  .Appropriation  bill.  The 
dock  will  be  constructed  of  creosoted  piles, 
with  wooden  superstructure.  The  site  chosen 
is  at  the  northeast  corner  of  the  sea  wall 
about  the  new  parade  ground.  It  will  extend 
400  ft.  out  into  the  river,  and  another  sec- 
tion will  run  at  right  angles  up  the  river  for 
;i  distance  of  250   ft. 

®W.  J.  Lauer,  Baltimore,  Md..  has  been 
awarded  the  contract  for  the  steel  structural 
work  on  the  new  athletic  stand  to  be  erected 
:it  the  Naval  .Academy,  at  .Annapolis,  Work 
on  the  concrete  foundations  for  the  stand, 
which  has  been  under  way  for  several  weeks. 
is  being  pushed  as  rapidly  as  possible  by  the 
contractor.  W,  N,  French,  of  .Annapolis.  It  is 
expected  the  stand  will  be  available  for  use 
bv  fall.  The  cost  of  construction  will  be 
about  $22,000, 

Missouri. 

•I'Bids  will  be  received  until  .April  5.  by 
.Maj.  W.  M.  Culling.  Depot  Quartermaster, 
St.  Louis.  Mo.,  for  miscellaneous  hardware. 
tools,  pipe  fittings,  bolts,  nuts,  brushes,  burlap, 
fire  clay,  clocks,  files,  lantern  globes,  etc. 

•I'Bids  will  be  received  until  2  p.  m..  March 
30.  by  Fire  and  Water  Board.  Kansas  City, 
Mo.,  for  one  combination  automobile  fire  en- 
gine, chemical  and  hose  wagon  and  one  com- 
bination chemical  and  hose  waeon.  Informa- 
tion inav  be  obtained  of  J.  C.  Egner.  Fire 
Chief. 


let  recently. 
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SEWERS. 

Sealed  bids  will  be  received  by  W.  R. 
Hayes.  City  Clerk  of  the  City  o(  Clinton, 
until  the  4th  day  of  April,  1911.  at  S 
o'clock  p.  m.,  and  then  pulilicly  opened 
and  read,  for  the  construction  of  main 
and  lateral  sewer.s  in  said  city  consisting 
of 

300  ft.  4S-in.  I'-rinf;  brick  sewer. 
■iOO   ft.    4S-in.    lU-ring   brick   sewer. 
400   ft.    42-in.    li/i-ring  brick   sewer. 
1.343   ft.    30-in.    li/i-ring   brick    sewer. 

765    ft.   3G-in.    pipe   sewer. 
1.9SS  ft.    30-in,    pipe   sewer. 
2.4.52   ft.    24-in.   pipe   sewer. 
I,ri44    ft.    20-in.    pipe   sewer. 
3.360    ft.    18-in.    pipe  sewer. 
2,993   ft.    l.j-in.   pipe   sewer. 
11.515  ft.   12-in.   pipe  sewer. 
7,165   ft.    10-in.   pipe  sewer. 
5,513  ft.   10-in.  catch  basin  pipe. 
14.S80  cu.  yds.  rock  excavation. 
76  manholes. 
62   catch   basins. 
122  inlet  basins. 

Said  work  is  divided  inlo  four  (4)  dis- 
tricts. Work  to  be  connnenced  by  M.ay 
15.  1911,  and  completed  by  May  l.j.  1912. 
Cost  of  improvement  to  be  paid  for  by 
special  assessment  on  abutting  property, 
not  in  excess  of  special  benefits,  balance, 
if  any.  from  bonds  of  the  district  issued 
in  anticipation  of  collection  of  t.axes.  Im- 
provement to  be  done  under  a  written 
contract. 

Proposals  or  bids  n^usi  lie  in  sealed 
envelopes  accompanied  bj-  a  sealed  en- 
velope containing  a  certified  check  on  a 
responsible  bank  in  tlie  City  of  Clinton, 
in  the  sums  of  $500.00  for  District  "A": 
$1,000.00  for  District  ■'B";  $2ii0.00  for  Dis- 
trict "C",  and  $200.00  for  District  ■'D", 
or  the  sum  of  $l,.''i00.00  for  all  districts 
combined. 

In  considering  bids  the  cliecks  will  be 
first  examined  and  if  not  according  to 
these  conditions  or  if  tlie  propo.sal  is  con- 
ditioned it  will  he  declared  illegal.  Bond 
will  be  reciuired  wlien  contract  is  let  in 
the  sum  of  50  per  cent  of  the  amount  of 
bid.  Council  reserves  the  right  to  reject 
anj'  and  ail  l^ids  and  atU>Tlisc  for  new 
bids. 

W.    E.    HAYES.    City   Clerk. 
Clinton.  Iowa. 


DAM,        INTAKE,        RESERVOIR 

AND   STANDPIPE   FOR   BIRCH 

RUN   WATER   SUPPLY. 

Chambersburg,  Ki.mUlin  Co.,  Pa. 
The  Borough  Coumil  cd  Cliambersbuig. 
Franklin  County.  Pa.,  will  receive  sealed 
proposals  up  to  S  o'clock  p.  m.  of  April  T, 
1911,  for  the  construction  of  a  diversion 
dam  and  intake  chamlier.  a  reservoir  of 
2,200,000  gallons  caiiacity.  a  stand-pipe 
ten  (10)  feet  diameter  and  forty-five  (45) 
feet  high,  all  in  acconiance  with  plans 
and  specifications. 

Bids  for  the  stand-pip.'  to  be  in  a  lump 
sum,  covering  the  construction  and  erec- 
tion complete  upon  foundations. 

Bids  for  the  dam  and  intake,  for  the 
reservoir  and  foundations  for  the  stand- 
pipe  may  be  in  luni|)  sums  covering  the 
entire  construction,  or  bids  may  be  at 
unit  prices  per  cubi.'  yard  of  material  ex- 
cavated and  placet  in  eniliaidjmenl.  or 
otlierwise  disposed  of.  for  borrowed  clay, 
for  puddle  lining  in  place,  for  rubble  ma- 
sonry, or  for  concrete  in  place.  Also  for 
brick  per  thousand  (liiimi  laid  in  sand  and 
laid  in  cement,  for  rip-ra?i  per  square 
yard,  for  fence  per  lineal  foot,  and  for 
placing  in  position,  jointing  and  securing 
the  necessary  infiuent,  cllluent.  drain  and 
overfiow  pipes,  vviili  appurleiiances  con- 
nected therewith. 

Each  bidder  must  accompany  his  pro- 
posal or  proposals  with  a  certified  check, 


drawn  to  I  In-  order  of  tlie  Treas\u-<M'  of 
the  Borougli  of  ChanduM'sburg,  in  I  In-  sum 
of  $300.00. 

A  date  for  tin.'  completion  of  the  work 
bid  for  to  be  stated  in  each  proposal. 

Tlie  borough  reser\-es  tin-  riglit  to  re- 
ject any  or  all  bids. 

Flans  and  specifications  ;ii-e  a\'ailalile  at 
the  City  Hall.  Chambershmg.  and  at  the 
office  of  John  Birkenbine.  Consulting  En- 
gineer, Parkway  Building  (Broad  and 
Cherry   Sts.i.    Philadelphia. 

B\-  inch  r  uf  Ibe  Borough  (Niuncil. 

('.   I),    WOOD, 
Ciiaiiinau     W'jitpi     I'ninniiilee. 


TENDERS  FOR  RAIL  AND  TIES. 

CITY    OF    Tl  )Rc  J.NTi  i 
CIVIC    CAR    LINES. 

Tenders  will  be  received  b.\'  registered 
post  only,  addressed  to  ttie  Cliairman  of 
tlie  Board  of  Control,  City  Hall.  Toronto. 
Canada,  up  to  noon  on  Tiiesda.\'.  .\pril 
4,  1911,  for  delivery  of  thirteen  liuhdriMl 
and  forty  (1340)  tons  of  open  liearth  steel 
rail,  60-lb.  section,  also  thirly  thousaml 
(30,000)  untreated  wood  ties,  wliite  cedar 
preferred,  although  other  wniuls  will  be 
considered. 

Envelopes  containing  tenders  must  be 
plainly  marked  on  the  outside  as  to  con- 
tents. 

Specifications  and  forms  of  tender  may 
be  ol>tained  upon  application  tn  Ih.-  office 
of  tlie  City  Engineer,   Toronto. 

The  lowest  or  any  tender  not  iifces- 
sarih'  accepted. 

G.    R.    GEARY.    Mayor. 
Chairman.    Board    of   (.'ontrol. 

City  Hall,  Toronto,  February  23.  1911. 


CONSTRUCTION    PROJECT    NO. 

2,  SECTION  1,  OF  FRONT 

LEVEE. 

OFFICE  OF  BOARD  OF  TRFSTEES, 
THE    EAST    SIDE    LEVEE    AND    SANI- 
TARY'  DISTRICT. 
SEXTON     BUILDING. 
East  St.  Louis.  III..  Mar.  I.   I'.Hl. 
Sealed    proposals,    in    duplicate,    for    the 
construction    of   an    earth    h-vee    having    a 
crown  eiglit  (S)  feet  -wide  and  a  lengtli  of 
about  three   (3)   miles,   being  Construction 
Project  No.   2,    Section   1   of  Front    Levee, 
and  other  auxiliary  or  incidental  improve- 
ments, in  accordance  with  Ordinance  No. 
13   of  The   East  Side  Levee  and   Sanitary 
District,  and  the  plans,  profiles  and  speci- 
fications for  the  same,  now  on  file  in  the 
office    of    the    Clerk    of   .said    District    and 
kno-wn  as  Construction  Project  No.  2.  will 
be  received  at  this  office  until    1.'   o'(  lock 
Boon,    standard    time,    Ajiril    in,    11)11,    and 
ihen  publicly  opened. 

Proposals   to  be   based   on    (lie   following 
estimates; 

200,000  cu.  yds.  of  earth  embankment, 
130  lineal  feet  of  30-inch  cast  iron  l)ipe. 
10  cu.  yds.  of  concrete.  1  automatic  flood 
gate.  1  hand  gate  and  1  acre  of  grubbing. 
Proposals  for  said  work  must  l)e  ac- 
companied by  a  money  deposi)  in  the 
form  of  a  certified  check  upon  some  sat- 
isfactory banking  insiiluliou  in  the  City 
of  East  St.  Louis.  111.,  or  SI.  Louis.  Mo., 
and  pa.vable  at  sight  t.j  Uie  I'n  si.lent  of 
Tlie  East  Side  Levc.'  .ind  Sanitary  Dis- 
trict, for  five  per  centum  ( 'i  per  cent)  of 
lite  amount  of  the  iiroposal. 

The  bidder  to  wliom  lie-  award  is  made 
will  be  reqnirod  lo  eat.  r  inlo  a  written 
contract  with  Tlic  Ea.^t  Side  Levee  and 
Sanitary  District.  Willi  i;"od  and  approved 
security  in  the  anr.ont  of  the  contract, 
within  ten  (10)  days  after  being  notified 
of  the  accept;n ^  ;    bis  pi-oposal. 


The  contract  which  the  biddei'  promises 
to  enter  into  is  fully  set  forth  in  the  blank 
forms  which  can  be  ins]iected  a,t  this  of- 
fice, and  will  be  furnished,  if  desired,  to 
parties  pi'oposing  to  put  in  bids.  Parties 
making  bids  are  to  be  understood  as  ac- 
cepting the  terms  and  conditions  con- 
tained In  such  form  of  contract. 

Payments  will  be  made  monthly  on  es- 
timates of  work  fully  completed,  as  pre- 
scribed by  the  engineer  in  charge  and  by 
the  specifications  therefor,  ten  per  cent  of 
each  payment  to  be  retained  until  all 
work  contracted  for  has  been  fully  com- 
pleted and  accepted. 

The  work  proposed  is  in  accordance 
with  Ordinance  No.  13  of  The  East  Side 
Levee  and  Sanitary  District,  and  the 
plans,  profiles  and  specifications  therefor 
are  on  file  in  the  office  of  The  East  Side 
Levee  and  Sanitary  District,  where  they 
can  be  inspected  by  prospective  bidders. 
LOCATION. 
Section  1  of  the  Front  Levee  will  ex- 
lend  from  Cahokia  Creek  Diversion  Chan- 
nel in  a  southerly  direction  to  Mitchell, 
Madison  County,  III.,  a  distance  of  about 
tliree  (3)   miles. 

H.   D.   SEXTON. 
President,    Board    of   Trustees,    The    East 
Side  Levee  and  Sanitary  District. 


SEWERAGE  AND  SEWAGE 
DISPOSAL. 

Borougli  of  I 'liambcrsburg. 
Proposals  for  constructing  a  system  of 
.sanitary  se-wers,  a  main  out-fall  sewer, 
and  a  sewage  disposal  plant,  will  be  re- 
ceived by  the  Borough  Council  until  S 
o'clock.  Monday  evening.  .\|>ril  10.  1911. 
at  Council  Hall. 

Bids  will  be  opened   tlie  sann'  evening. 
The    sanitar.v    sewer    sj'stem    coniiirises 
approximately: 

09.000  feet  S-incli  terra  cotta  pipe. 
4,000  feet  10-incb  terra  cotta  pipe. 
1.500  feet  12-inch  terra  cotta  pipe. 
2.500  feet  15-inch  terra  cotta  pipe. 
3.600  feet  IS-inch  terra  cotta  pipe. 
4.100  feet  24-inch  terra  cotta  pipe. 
Manlioles.  Y'  branches,  and  other  acces- 
sories. 

The  main   out-fall   se\^'er   comprises  .ap- 
proximately; 

460   cu.   yds.   concrete  of  stone  retaining 
walls. 

1,400  feet  20x30-in.   concrete  sewer. 
72   feet   2  4 -inch   cast   iron    pipe. 
The  disposal  plant  comprises: 
900  feet  IG-inch  force  main. 
960  feet  12-inch  cast  iron  siplion  line. 
1     pump      house      and      collecting     well, 
equipped    with    three    electrically    driven 
centrifugal   pumps,    capacity   1.000   gallons 
per  minute. 

5  concrete  settling  tanks. 
1  sprinkling  filter  bed,   160  ft.  x  125  ft. 
1    sand    filter    for    sludge,    grading,    and 
other  work. 

Plans  and  specifications  may  be  seen  at 
the  Borough  Engineer's  office,  and  at  the 
office  of  Albright  &  Mebus.  90S  Land  Title 
building,  Philadelphia,  or  may  be  secured 
from  the  Borough's  Engineer,  R.  M.  Hu- 
ber.  upon  payment  of  $25.00.  which  sum 
will  be  refunded  when  the  plans  and  spec- 
ifications are  returned  in  good  order. 

Bids  must  be  made  out  on  blanks  fur- 
nished by  the  Borough's  Engineer. 

Each  bid  must  be  accompanied  by  a 
certified  clieck  for  at  least  5  per  cent  of 
tlie  total  amount  of  the  bid. 

Borough  Council  reserves  the  right  to 
reject  any  or  all  bids,  and  award  tlie 
contract  as  may  be  deemed  to  the  best 
interest  of  the  Borough. 

By  order  of  Borough  Council. 

S.   K.   SHRYOCK, 
Chairmau    Sewer    Committee. 
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BANKRUPT    SALE. 

Under  nn<l  by  virtiit!  of  an  order  of  the 
I'liltod  States  District  Court,  the  under- 
slsned,  as  Trustee,  will  proceed  to  sell,  to 
the  highest  bidder  for  cash,  at  Talladega, 
Ala.,  between  the  hours  of  11  a.  m.  and  S 
p.  m..  on  Monday,  the  Srd  day  of  April, 
1911.  one  4.1-ton  six-wheeler  engine,  which 
Is  now  at  Talladega.  Ala. 

The  undersigned  will  sell  at  Nashville. 
Tenn.,  on  Tuesday,  the  4th  day  of  April, 
1911,  between  the  hours  of  11  a.  m.  and  3 
p.  m..  to  the  highest  bidder  for  cash,  be- 
fore the  Federal  bulKilng  at  such  point, 
the  following  described  property: 

One  70- ton  Bucyrus  steam  shovel. 

1  35-ton  Rhode  Island  6-wheeler  Jfogul 
engine. 

1  10-ton  horsepower  upright  boiler. 

2  U.  N.  Sullivan  steam  drills. 
1  U.  A.  Sullivan  steam  drills. 

1  blacksmith  shop  outfit,  consisting  of 
one  No.  7  hand  drill,  ratchet,  one  anvil, 
one  small  forge  and  certain  tools,  stock, 
drill,  hammers,  etc. 

2,000  feet  of  IxlM;  and  2  second-hand 
pipe. 

2  35-ton  Buda  ball  bearing  jacks. 
1  crank  shaft  for  swinging  engine. 
1  .washer  for  center  casting. 

1  band  and  blocks  for  hoisting  drum. 

1  set  of  maple  blocks  for  lowering 
band. 

600  feet  %  rope  block  and  falls. 

Supplies  for  drills. 

Packing  for  shovel  and  engine. 

Tools,  shovels,  picks,  claw  bars,  ham- 
mers, etc. 

Tents,  eight  9x12,  one  12x14. 

Two  galvanized  iron  water  tanks. 

Six  second-hand  cooking  stoves  for 
shanties. 

One  16-ton  dinkey  in  bad  shape. 

1  spreader  car. 

S  12-yard  Oliver  dump  cars. 

1  12-horsepower  upright  boiler. 

1  duplex  pump,  medium  size. 

1  2500-gal.  wood  tank. 

2,000  feet  second-hand  pipe,  1x1%  and  2. 

Also  camping  outfit,  consisting  of  one 
tent,  one  stove,  beds  and  bedding. 

Said  last  described  property  is  now  in 
Nashville,  and  any  information  concerning 
the  same  can  be  obtained  by  writing  to 
the  undersigned  or  his  attorneys,  and  the 
same  may  be  inspected  at  Nashville, 
Tenn.,  and  its  location  will  be  pointed  out 
either  by  J.  H.  Git,  of  Orr  &  Jackson,  or 
Walter  Keith,  of  Keith-Simmons  Elard- 
ware  Company  of  such  place. 

Under  the  order  of  the  Court  I  will  re- 
ceive written  bids  for  such  property  until 
the  day  of  said  sale,  which  can  be  mailed 
to  me  at  Talladega.  Ala.,  for  any  or  all 
of  such  property,  and  a  public  sale  of  the 
remainder  will  be  made  if  not  sold  prior 
to  such  time,  such  sale  to  be  made  sub- 
ject to  the  orders  of  the  Court. 

This  March  15,  1911. 

C.    G.    KERSHAW, 
Trustee   Talladega   Construction  Co. 
By    KNOX.   ACKER,    DIXON    &   BLACK- 

MON.  Talladega,  Ala.,  his  Attorneys. 


MISSISSIPPI  RIVER  COMMISSION.  1st 
and  2d  Districts,  U.  S.  Engineer  Office. 
Custom  House,  Memphis,  Tenn.,  March  7, 
1911. — Sealed  proposals  tor  constructing 
and  delivering  seven  (7)  steel  barges  will 
be  received  at  this  office  until  noon  of 
April  5.  1911,  and  then  publicly  opened. 
Information  on  application.  CLARKE  S. 
SMITH,  Capt.,  Engrs. 


PROPOSALS  FOR  METAL.— U.  S.  En- 
gineer OfBce.  Vicksburg.  Miss.,  March  15. 
1911.  Sealed  proposals  for  furnishing 
about  307,000  pounds  of  structural  metal, 
for  use  at  locl;s  and  dams  Nos.  4  and  S. 
Ouachita  River.  Ark.  and  La.,  will  be  re- 
ceived at  this  office  until  noon,  April  14, 
1911  and  then  publicly  opened.  Informa- 
tion on  application.  CLARKE  S.  SMITH. 
Capt.,  Engrs. 


WATERWORKS. 

Ililena.  Mont 

Sealed  proposals  will  be  received  at  the 
City  Hall,  Helena,  Mont.,  until  8  p.  m., 
Thursday.  April  20,  1911,  for  furnishing  of 
all  material  and  the  construction  of  a 
waterworks  system,  reservoir  pipe  line, 
and  distrlbtition  system  for  the  City  of 
Helena.  Mont.,  all  according  to  plans  and 
specifications. 

The  work  Involves  headworks  with  con- 
crete core  wall,  and  approximately  14 
miles  of  IS-in.  wooden  conduit.  7.4  miles 
24-ln.  wood  conduit,  O.S  miles  24- In.  steel 
conduit,  43.4  miles  of  cast-iron  mains,  260 
hydrants,  283  gate  valves,  specials,  etc. 
and  a  storage  reservoir,  lined  with  con- 
crete, to  hold  approximately  five  million 
g<illons,  together  with  all  appurtenances, 
using  about  2,800  cu.  yds.  of  concrete,  and 
requiring  about  79,000  cu.  yds.  class  (A) 
excavation,  12,000  cu.  yds.  class  (B)  exca- 
vation. 222.000  lineal  feet  class  (A) 
trenching,  and  16,000  lineal  feet  class -(B) 
trenching. 

Plans  and  specifications,  also  forms  oi 
contract  and  proposals,  may  be  seen  at 
the  office  of  the  City  Clerk.  J.  A.  Matt- 
aon;  also  at  the  office  of  the  City  Engi- 
neer, Charles  W.  Helmick,  and  copies 
thereof  obtained  upon  payment  of  $5.00. 

Each  bid  must  be  accompanied  by  a 
certified  check  for  $20,000.00,  payable  to 
the  Mayor  of  Helena,  Mont.,  as  a  guaran- 
tee that  bidders  will.  if  successful, 
promptly  execute  a  satisfactory  contract 
and  bond,  as  specified  and  required,  with 
satisfactory  surety  in  the  sum  of  one  hun- 
dred and  fifty  thousand  dollars,  for  the 
faithful  performance  of  the  contract. 

The  right  is  reserved  to  reject  any  or 
ail  bids,  and  also  to  waive  any  technical 
defects. 

Bidders  are  invited  to  be  present.  Pro- 
posals must  be  marked  "Proposals  for 
Construction  of  Water  Works  System  for 
Helena,  Mont.,"  and  must  be  made  out  in 
the  form  within,  and  be  accompanied  by 
the  printed   specifications. 

By  order  of  the  City  Council. 

J.   A.   MATTSON, 
City  Clerk 

Dated.    1911. 
First   publication,   1911. 


STORAGE  DAM. 

Salt  Lake  City,  Utah. 
Sealed  proposals  will  be  received  by  the 
Pacific  Reclamation  Company,  at  the  of- 
fice of  their  Consulting  Engineer.  George 
M.  Bacon,  159  Pierpont  Ave.,  Salt  Lake 
City,  Utah,  until  noon  of  Saturday,  April 
15,  1911,  for  the  construction  of  a  Storage 
Dam  about  fifteen  miles  north  of  Wells, 
Nevada. 

The  dam  will  be  of  earth  and  rock  fill 
with  a  reinforned  concrete  facing  on  the 
up-stream  side.  The  principal  quantities 
are; 

20,000  cu.  yds.  earth  excavation. 
3,000  cu.  yds.  rock   excavation. 
71,000  cu.  yds.  earth   embankment. 
6,000  cu.  yds.  dry   rubble   wall. 
1,250  cu.  yds.  Portland      cement       con- 
crete. 
85,000   lbs.   steel  reinforcing. 
A  certified  check   for  $2,500.00  must  ac- 
company the  bid,  and  a  bond  of  $15,000.00 
win  be  required  for  the  faithful   perform- 
ance of  the  contract. 

Form  of  proposal,  contract  and  speci- 
fications may  be  had  by  applying  to 
George  M.  Bacon,  159  Pierpont  Ave..  Salt 
Lake  City,  Utah. 

PACIFIC    RECLAMATION    COMPANY, 
Joseph  Gutman,   President. 
George  M.   Bacon, 

Consulting  Engineer. 


DRAINAGE   WORK. 

The  ConiTiiissioners  of  the  Shepard 
Drainage  District  will,  until  April  15,  1911, 
at  noon  of  said  day,  receive,  at  the  Bank 
of  Marshall,  Marshall,  Wis.,  sealed  bids 
for  doing  the  work  of  the  said  district, 
to  be  done  in  accordance  with  its  plans 
and  specifications  now  on  file  In  the  office 
of  the  Clerk  of  the  Circuit  Court  for  Dane 
County,  Madison,  Wis.,  and  also  on  file  at 
the  Bank  of  Marshall,  in  the  Village  of 
Marshall,  Dane  County,  Wis. 

A  copy  of  said  specifications  will  be 
sent  by  mail  upon  request  made  to  W,  H. 
Tasker,  Marshal,  Wis.,  upon  payment  of 
$1.00. 

Dated  March  15,  1911. 

MATHIAS  LINDAS, 
P,  G.  SCHERNECKER, 
W.  H.   TASKER, 

Commissioners. 


Washington,  D.  C  Feb.  25.  1911. 
Sealed  proposals  will  be  received  at  the 
office  of  the  U.  S.  Reclamation  Se'-vice. 
North  Yakima,  Wash.,  until  10  o'clock  a. 
m.,  April  15,  1911,  for  the  building  of 
Kachess  dam  and  accessory  structures 
near  Easton,  Wash.  The  work  involves 
the  excavation  of  approximately  345.000 
cubic  yards  of  material,  the  placing  of 
about  240,000  cubic  yards  of  embankinent. 
15  000  cubic  yards  of  riprap  and  paving. 
8,000  cubic  yards  of  concrete,  and  300,000 
pounds  of  reinforcing  steel,  and  other 
Items  necessary  to  complete  the  work.  For 
particulars  address  the  United  States  Re- 
clamation Service,  Washington.  D.  C.  or 
North  Yakima,  Wash.  R.  A.  BALLING- 
ER,    Secretary. 

U.  S.  Engineer  Office.  Duluth.  Minn., 
March  20,  1911.  Sealed  proposals  for 
dredging  at  Superior  Entary.  Duluth-Su- 
perior  Harbor,  will  be  received  at  this  of- 
fice until  noon.  April  20.  1911,  and  then 
publiclv  opened.  Information  on  applica- 
tion.     Graham   D.    Fitch,    Lt.    Col.    Engrs. 
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State  Supervision  of  Operation  of  Sew- 
age Disposal   Works. 

It  is  gratifying  to  note  that  :i  niiiscmeiit  is 
(jii  foot  in  various  States  to  k^w  the  State 
Boards  of  Health  control  c.vcr  ilu  construc- 
tion, niaintenance  and  o])cr:it^')ii  "f  sewage 
disposal  plants.  Naturally  tins  ninvcmcnt  is 
beginning  in  our  Eastern  States,  where  the 
Boards  of  Health  first  were  j^iven  control 
over  the  design  of  such  works.  The  powers 
heretofore  granted  the  Boards  l)\  the  Legis- 
latures have  resulted  in  so  niucli  Sdoil  to  all 
concerned  that  it  seems  certain  ;liai  addi- 
tional  powers   will   be   granted. 

It  was,  perhaps.  sonictliin.t;  of  an  experi- 
ment to  place  the  Engineer  of  the  State  Boanl 
of  Health  in  the  position  of  judge  uf  the 
fitness  of  proposed  designs.  .\t  lirst  the  idea 
of  having  their  designs  investigated  was  dis- 
tasteful to  some  well  established  luigineers, 
but  experience  has  shown   thai  nnly  the  inex- 


perienced or  incompetent  I'jiginccrs  were  af- 
fected by  the  law.  Very  ofun  Engineers  of 
the  latter  classes  were  *et  right  by  the  ad- 
vice and  in,structions  freely  given  l)y  the  State 
Engineer. 

Not  long  after  the  original  ])ower  was 
vested  in  the  Boards  of  Health  it  became  ap- 
parent that  additional  powers  were  advisable 
and  even  necessary  to  make  purilication  plants 
in  small  cities  and  towns  cit  .my  value  either 
to  the  towns  building  them  (ir  to  neighboring 
towns  down  stream.  \'cry  irci|uently,  for 
lack  of  proper  supcr\  isii.ii.  pl.ints  became 
wiirse  than  useless,  since  ilic\  merely  served 
tij  hold  sewage  long  cnniigli  to  make  the 
emitted  odors  a  great  nuis.-mcc  uitliout  actu- 
ally producing  any  purilicitinn  wairth  men- 
tioning. 

Too  often  it  has  been  t;dscii  for  granted  by 
city  officials  that  plants  once  installed  and 
placed  in  operation  require  no  further  atten- 
tion except  at  long  intervals.  Just  how  bad 
conditions  sometimes  became  may  be  illus- 
trated by  the  following  .iccriunt  of  an  actual 
experience. 

.■\  consulting  engineer  \isited  :i  small  tnwn 
to  inspect  the  disposal  jilant.  Being  a  stranger 
in  the  city  he  called  on  the  .Mayor  :uid  asked 
where  the  plant  was  located.  The  Mayor  re- 
plied, "You'll  have  to  ask  somebody  on  the 
former  Council.  1  have  been  Mayor  only  a 
cear  and  I  don't  know  where  it  is."  When  the 
visiting  Engineer  finally  found  the  plant  he 
fiiiind  the  inlets  to  all  but  one  compartment 
of  a  large  septic  tank  blocked  up.  The  sewage 
was  running  through  that  compartment  at  a 
high  velocity.  The  other  compartments  were, 
of  course,  full  of  stagnant  sewage  which 
"smelled  to  the  high  heavens." 

The  population  of  the  town  in  question  was 
something  like  four  thousand  people.  The 
sewer  commissioner  was  a  worthy  and  faith- 
ful man,  but  lacked  even  an  elementary  knowl- 
edge of  sewage  purification.  In  towns  of  that 
size  is  where  the  chief  danger  of  inefficient 
operation  exists.  Since  the  Boards  of  Health 
in  several  States  have  the  power  to  require 
such  towns  to  purify  their  sewage,  it  seems 
logical  that  they  should  be  given  additional 
power  sufficient  to  enable  them  to  see  that 
cities  continue  to  purify  their  sewage.  Should 
any  modification  of  the  requirements  of  the 
Board  be  desired  in  any  specific  case  the  city 
affected  always  has  the  opporlunit>  to  present 
its  case  in  court. 


A  Commission  for  the  Study  of  Rail- 
road  Electrification   in  Chicago. 

Definite  action  looking  to  electrification  of 
the  railroad  termin.als  of  Chicago  has  been 
taken  during  the  past  week  \>y  the  appoint- 
ment of  a  commission  for  the  study  of  this 
question.  This  commission  is  composed  of 
seventeen  representative  business  and  profes- 
sional men.  In  the  matter  of  personal  repu- 
tation and  public  standing  of  the  numbers  its 
composition  is  beyond  criticism.  When  one 
considers  the  purpose  of  this  commission,  how- 
ever, its  personnel  is  surprising,  if  not  disap- 
pointing. The  connnission  would  seem,  in 
fact,  to  be  better  suited  fm'  the  study  of 
almost  an\-  problem  other  than  thai  of  electri- 
fication. If  some  queslion  of  public  health  "r 
of  public  policy,  for  instance,  or  the  city  beau- 
tiful, or  any  one  of  half  :i  do/cn  oihcr  things, 
were  to  be  investigated,  w  c  woulil  have  no 
criticism  to  offer. 

But  electrification  of  t  hicigo  Urminals  is 
purely  a  technical  problem  — the  biggest  tecli- 
nical  problem  that  .-iny  city  Ikk  ever  bad  to 
deal  with.  It  is  only  to  be  sohcd.  if  it  can  be 
solved  at  all  at  the  present  time,  by  trained 
engineers.  It  is.  in  slmrl.  ;i  problem  for  llie 
best  electrical  and  civil  ciigi;ucring  talent  th;U 
can  be  secured.  Of  what  use.  then,  is  a  c(un- 
mission  which,  while  admir;ilile  in  every  other 
way,  is  largely  deficient  in  the  one  essential 
qualification — an  expert  knowledge  of  the  en 
gineering   problems    in\"!vcd   in   electrificatinn. 

In  a  published  stal. -iKiU  the  purpose  of  the 
investigation  is  outlnuil  in  the  following 
words : 

The  problem  of  ele.  i  iii'\  ing  the  eomi>l.  x 
freight  and  passeng>i    !■  miinals  of  I'hieago  rail- 


roads is  of  suell  great  importance  and  the  f|ues- 
tion  has  heen  foimd  to  present  so  many  dif- 
liculties  aiHl  so  ni.tn\  v  iewpiiiiils,  that  there  ap- 
pears to  Ipc  an  urgent  need  fo|-  an  investigation 
III  rlie  entiri-  tailioad  trrrninal  siiuation,  so  con- 
dueie:!  I  hat  ils  eonclnsions  will  be  absolutely 
impartial,    trustworthy    and    authoritative. 

It  is  stated  further  that  the  inquiry  is  to  be 
broad,  .-md  will  comprise  ;i  thorough  study  of 
every  feature  of  the  vast  network  of  the 
freight  and  passenger  terminals  of  Chicago; 
that  it  is  to  extend  to  all  phases  of  the  ques- 
tion,  engineering,   financial   and   operating. 

'fhis  IS  an  excellent  purpose.  With  this  ]iur- 
posc  in  mind,  it  is  interesting  to  consider 
somewhat  in  detail  the  ))ersoinicl  of  the  com- 
mission to  whom  its  ;iccomplisliinent  is  en- 
trusted. 

The  municipal  go\eriiincnt  is  represeiiled 
by  four  members.  It  is  annonnccrl  that  these 
members  arc  chosen,  not  by  virtue  of  their 
present  offices,  but  because  of  "qu.alifications 
and  experience  that  equip  them  to  de.il  with 
the  problem  of  electrification  in  the  c;ipacity 
of  public  representatives."  The  four  mem- 
bers who  are  thus  to  deal  with  this  problem  of 
electrification  are  the  chief  smoke  inspecten-, 
the  chairman  of  the  smoke  cimimission,  the 
commissioner  of  public  health,  and  the  chair- 
man of  the  local  transportatinn  ci'mmitlec  of 
the  city  council.  fhe  latter  committee  alone 
should  probably  be  represented  on  the  com- 
mission because  of  its  special  interest  in  every 
transportation  problem  within  the  city. 

I'lie  railroad  interests  are  represented  by 
four  r.ailroad  presidents.  This,  perhaps,  is  the 
most  logical  feature  of  the  commission.  It 
might  be  suggested,  however,  that  consider- 
ing the  special  function  of  the  commission,  the 
chief  engineers  of  the  railroads  represented 
would  better  serve  the  purpose. 

The  representation  of  the  general  pulilic.  or 
ulhit  is  termed  the  "association  at  large,"  is 
composed  of  nine  members.  Of  these  one  is 
an  engineer.  Among  the  remaining  eight  mem- 
bers are  a  representative  of  a  leading  archi- 
tectural firm,  an  attorney,  and  representatives 
of  six  manufacturing,  mercantile  ami  financi;il 
companies. 

This,  then,  is  the  compnsiti.ui  of  ;i  commis- 
sion appointed  to  study  the  tninemlous  tech- 
nical problem  of  electrification.  Considering  the 
commission  as  it  is  we  may  be  pardoned  for 
suggesting,  perhaps,  that  a  si-rious  omission 
has  been  made.  Hull  House  and  the  Law  and 
( )rder  League  ;ire  entitled  to  representation. 

It  is  well  to  consider  separately  the  two 
possible  purposes  of  such  an  investigation.  If 
the  desirability  of  electrification  is  to  be  con- 
sidered, then  the  commission  is  an  excellent 
one.  But  admitting,  as  all  interests  do  ailmit, 
that  electrification  is  desirable  if  practic:ible. 
the  prolilem  is  now,  and  will  be  fur  :i  long 
time,  purely  an  engineering  problem.  What  is 
needed  for  its  solution  is  a  commission,  imt  of 
representative  business  and  professional  incii. 
but  a  commission  of  engineers.  The  announce- 
ment is  made  that  in  order  to  insure  the  high- 
csl  degree  of  technical  skill  in  stud}ing  the 
siitiation  a  chief  engineer  and  st:iff  of  assist- 
:ints  will  be  engaged  to  work  out  the  enaiiieer- 
iiig  problems  that  the  investigation  will  in- 
volve. 

It  may  be  asked  what  problems  there  are 
other  than  engineering  problems  involvcil  in 
this  investigation:  :ind  what  work  ibe  com 
mission  itself  will  h:i\e  to  do.  The  imcstiga- 
tion  must,  in  fact,  be  conducted  b\  electrical 
:ind  civil  engineers.  To  electrical  engineers 
and  inventors  will  fall  the  work  of  devising  a 
means  of  electrification  tli:il  will  be  boib  prac- 
licablc  and  safe.  Extensive  rearrangemenls 
:ind  relocations  of  termin.als  will  be  nccessar>. 
Railroad  civil  engineers  must  pbm  ;ill  that. 
The  cost  is  to  be  determined,  and  this  ag:iin 
is  the  work  of  engineers.  I'ntil  :ill  this  is  com- 
pleted it  is  difficult  to  see  wbal  pnr|iose  will  be 
ser\ed  by  the  representation  of  various  "in 
lerests"   in   the  investigation. 

While  the  appointment  of  ,-i  commission  is  a 
stip  in  the  right  direction,  and  is  belter  in  any 
c\ent  than  mandatorv  actirni  by  ibe  city  coun- 
cil, it  is  somewhat  disappointing  that  the  spe- 
ci;il  fii'ction  of  snch  a  body  was  not  given 
'i-ore  consideration  in  the  selectio:i  of  its  niem- 
berslip. 
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Methods  01   S .j;  a  ShaU     . 

Through  Very  Wet  Gas  Bear- 
ing Material.'-' 
The  nicthiKls  eniployod  in  sinking  the  sliatt 
for  the  Detroit  S.ilt  Co.  excluded  the  use  of 
coinpressed  air.  The  shaft  passed  througli  four 
water  bearing  strata  and  the  preliminary  drill 
holes  showed  artesian  water  at  a  number  of 
places  with  sufficient  head  to  rise  20  ft.  above 


Fig.  1- 


-Section   cf   Drop   Shaft  from    Surface 
to    Bed     Rock. 


the  surface  of  the  gr^uind  where  the  shaft  \va.i 
sunk. 

The  first  S3  ft.  of  over  burden  contained 
enough  water  to  cause  some  trouble,  most 
of  which,  however,  was  in  the  lower  20  ft. 
Below  this  depth  there  were  four  water  bear- 
ing strata,  the  first  of  which  was  from  8.3  to 
90  ft.  below  the  surface.  The  second,  at  from 
155  to  168  ft.  was  a  norous  dolomite  conglom- 
erate furnishing  a  large  flow  of  water.  At  a 
depth  of  191  ft.  there  was  a  horizontal  open- 
ing, 1  ft.  thick,  in  the  delomite  strata,  extend- 
ing entirely  across  the  bottom  of  the  shaft. 
This  contained  water,  which  on  the  pressure 
gage  showed  90  lbs.  per  sq.  in.  --\t  a  depth  of 
420  ft.  there  w-as  a  porous  layer  of  sandstone 
through  which  it  was  impossible  to  sink  in  the 
ordinary  way. 

Sinkni'^  to  Ficd  Rock. — One  or  two  attempts 
had  been  made  to  sink  an  ordinary  hanging 
shaft  from  the  surface  to  bed  rock.  No  trouble 
was  encountered  in  this  work  until  within  l<i 
ft.  of  the  bottom.  Here  the  water,  sand  and 
soft  clay,  flowed  in  almost  like  quicksand,  and 
it  was  impossible  to  maintain  the  timbers  in 
place.  It  was  found  necessary  to  sink  a  drop 
shaft. 

The  shaft  finally  decided  upon  was  (JxlO  fl 
in  the  clear,  with  three  compartments.  The 
bottom  timbers  of  the  drop  shaft  formed  a 
cutting  edge  which  was  protected  bv  sheet 
steel.  This  cutting  edge  was  about  2  ft.  larger 
than'  required  for  the  shaft  and  was  tapered 
for  a  distance  of  20  ft.  from  which  point  the 
timbers  were  placed  vertically  to  the  surface. 
This  framework  was  sunk  to  bed  rock  _  by 
digging  from  under  the  cutting  edge  and  build- 
ing on  the  top  and  settlin"  with   weights. 

Water  Bearing  Strata. — The  upper  part  of 
the  limestone  ledge  contains  three  small  veins 
of  water,  as  shown  b-  Fig.  1,  and  in  order  to 

•Abstracted  from  an  article  by  Albert  H.  Fay 
In  the  ••Engineering  and  Mining  Journal." 


seal  these  it  was  necessary  to  build  cribbing 
similar  to  the  drop  shaft  and  fill  in  behiiul 
it  with  concrete.  To  ri|n  the  90-ft.  to  the  W>- 
ft.  level  no  trouble  was  exnerienced  in  sinking. 

.\t  a  depth  of  155  ft.  a  stratum  of  conglom- 
erate 13  ft.  thick  was  encountered.  I'his  is 
shown  by  Fig.  2.  The  dolomite  both  above 
and  below  this  conglomerate  was  somewhat 
porous,  allowing  more  or  less  water  to  enter. 
The  method  of  passing  through  this  conglom- 
erate is  illustrated  by  Fig.  •).  In  all  this  sinJ<- 
ing  it  was  necessary  to  keep  a  drill  hole  well 
in  advance  to  determine  accurately  the  kind  of 
strata  ahead,  altliough  the  original  drilling  gave 
a  good  idea  of  the   formation. 

When  within  o  ft.  of  the  conglomerate, 
3-in.  drill  holes  were  put  down  all  along  the 
edge  of  the  shaft  and  in  the  bottom  as  shown 
by  Fig.  4.  Before  the  drill  struck"  the  water 
b'earirig  formation  a  2-in.  pipe,  as  shown,  was 
wrapped  with  cotton-flannel  packing,  giving 
it  a  slight  taper.  This  packing  is  more  or 
less  spongy  and  serves  the  purpose  better 
than  a  ha'rdcr  packing.  The  flannel  was 
thoroughly  coated  with  tallow  to  make  it 
waterproof.  On  the  top  of  this  pipe  \\-as 
placed  a  gate  valve  by  which  the  flow  of 
water  could  be  controlled  after  the  pipe  was 
inserted.  A  smaller  drill  bit  was  then  nse:l 
and  drilling  carried  on  through  the  2-in 
pipe  until  the  conglomerate  was  penetrated 
.■\bout  100  drill  holes  were  put  down  an(l 
thus  controlled. 

Cementing  tlic  Congloinciatc. — .\ftcr  the 
drilling  was  completed  two  or  three  valves 
were  opened  at  a  time,  and  the  pressure  ol 
the  water  was  such  that  a  large  amount  nf 
the  sand  and  small  pebbles  were  ejected 
through  the  pipe,  leaving  a  lar^e  percentage 
.if  void,  .•\fter  all  the  valves  had  been  opened 
and  the  sand  run  out,  the  void  was  filled 
with  neat  cement.  Figure  4  shows  the  por- 
•  His  conglomerate  and  the  cemented  conglom- 
erate. The  cement  was  placed  liy  a  Cameron 
pump  at  the  surface  with  sufticient  pressure 
to  overcome  the  hydrostatic  head,  which  at 
this  point  was  about  75  lbs.  per  sq.  in.  The 
2-in.  cement-carrying  ■  pipe  was  connected  to 
the  pipe  in  the  rock  at  the  gate  valve.  When 
no  more  cement  would  pass  through  the  gate 
valve,  the  valve  was  closed,  and  the  ccmeiU 
pipe  connected   at   another   valve. 

.\fter  the  cement  had  thoroughly  set  and 
tie  flow  of  water  through  the  gate  valves 
had  ceased,  the  work  of  sinking  was  simple 
.1  matter  of  drilling  and  blasting  out  the  con- 
crete as  though  it  were  the  original  rock  in 
the  shaft.  This  cementing,  however,  did  not 
entirely  stop  the   water,  and   it  was  necessar\ 


next  to  the  wall  rock.  These  boards  were 
covered  with  oilcloth  or  canvas  and  each  ver- 
(ical  stick  thus  covered  left  a  small  channel 
for  water  to  flow  down  behind  the  concrete, 
riiis  was  drawn  of?  through  tap  holes  as 
shown  at  A  in  Fig.  2.  After  the  concrete  had 
set,  neat  cement  was  forced  in  through  the 
cap  valves  which  finally  sealed  this  portion 
of  the  shaft. 

.■\t  a  depth  of  190  ft.  there  was  a  cavity  in 


^TCI 


Fig. 


2 — Shaft    Section     in 
Strata. 


Water     Bearing 


[he  dolomite  which  gave  a  stratum  of  water  1 
ft.  thick  extending  entirely  across  the  shaft. 
Here  again  drill  holes  were  sent  ahead  of 
the  work  and  plugged  with  pipe  and  valve  as 
above.  Neat  cement  was  pumped  in  until 
the  entire  area  was  free  from  water.  This 
required  several  carloads  of  cement,  one  hole 
alone  consuming  more  than  one  carload.  The 
water  evidently  carried  the  cement  a  long 
distance  from '  the  shaft,  .^fter  the  cement 
had     set    thoroughly,    the    shaft    was    blasted 


Section  A-B 


Pig.    3 — Foundation    Frame    Supporting    Concrete    Lining. 


10    line    this    portion    of    llu-    shaft    with    con- 
crete. 

Concrete  /,i»;/i<y.— The  dolomite  both  above 
and  below  the  conglomerate  being  more  or 
less  porous,  the  concrete  lining  extended  from 
I4.1  to  the  200-ft.  level.  In  this  section  of  the 
shaft  steel  timbers  were  used,  around  which 
the' concrete  forms  were  built.  The  concrete 
was  reinforced  with  1-iii.  tSabriel  bars  8  ft. 
lung.  Figure  2  shows  the  steel  work  in  sec- 
tion. The  walls  are  18  ins.  thick.  On  ac- 
count of  the  water  coming  from  the  porous 
dolomite  it  was  necessary  to  make  some 
provision  for  this,  as  the  cement  could  not 
lie  kept  in  place  until  it. set.  This  was  taken 
care  of  by   placing  strips  of  bo.-irds  vertically 


l-"rom  the  20"- 
no    water   was 


(lirough  in  tlu'  usual  manner 
It.  level  to  the  420-ft.  Ie\el 
encountered. 

.\t  the  420-ft.  level  10  ft.  of  porous  saiid- 
.>tone  presented  another  obstacle,  which  was 
treated  as  shown  by  Fig.  5.  Holes  were 
drilled  about  1  ft.  apart  into  the  sandstone 
irom  the  edge  of  the  shaft  as  shown.  These 
were  then  taken  in  groups  of  four  or  live 
and  cemented  separately.  The  group  of  holes 
No.  1  would  be  charged  with  dynamite  and 
exploded.  This  would  shatter  the  sandstone 
and  the  water  pressure  would  bring  out  a 
large  amount  of  sand  produced,  leaving  a 
targe  cavity  in  the  sandstone,  without  break- 
ing through  the  dolomite.     .•\11  of  these  holes 
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were  plugged  with  pipe  and  valve  as  in  the 
work  above.  After  the  sand  had  rim  out, 
neat  cement  was  pumped  into  these  four  holes 
until  the  cavity  was  completely  filled.  The 
valves  were  then  closed  and  the  cement  al- 
lowed to  set.  While  this  cement  was  setting 
group  No.  2  would  be  treated  in  the  same 
way  and  then  No.  ."?.  By  this  time  Nos.  1 
and  2  would  be  sufficiently  set  so  that  No.  4 


added  greatly  to  the  difticulty  cf  working. 
The  dolomite  and  sandstone  contain  pyrites 
and  gypsum  in  varyins;  amounts,  and  in  one 
case  a  large  piece  of  native  sulphur  was 
found.  Thei  men  worked  alternate  2-hour 
•shifts.  The  gas  seemed  to  affect  their  eyes, 
and  a  number  of  cases  occurred  where  the 
men  were  blind  for  Iwd  or  three  days  at  a 
time   from  its  effect.     It   produced  a  smarting 


Conglomerate 
and  Concrete 


Fig.    -1 — Showing    Method    of    Preparing    Porous  Ground   in  Advance  of  Sinking. 


could  be  blasted  and  cementeil.  '1  his  proc- 
ess was  continued  entirely  around  the  shaft 
until  it  formed  a  cofferdam  which  shut  out 
most   of   the   water. 

Second  Lining. — .^11  of  the  sandstone  from 
the  415-ft.  level  to  the  480-ft.  level  contains 
some  water,  and  in  order  to  keep  this  out  a 
concrete  lining  was  used.  This  lining  varied 
irom  24  to  30  ins.  in  thickness.  It  was  put 
m  in  a  similar  manner  to  the  first  except  that 
steel  timbers  were  not  used  on  account  of 
the  acidity  of  the  water,  .^t  the  480-ft.  level 
there  is  an  almost  impervious  sandstone 
stratum  containing  but  little  water.  The  con- 
crete lining  e.xtends  5  ft.  above  and  o  ft.  be- 
low the  water-bearing  stratum  in  order  to 
seal  the  shaft  properly. 

Figure  3  shows  the  foundaliim  frame  upon 
which  the  concrete  was  placed.  It  is  con- 
structed of  12-in.  I-beams  to  the  web  of  which 
%-in.  steel  plates  C  are  riveted  about  4  in. 
from  the  top  of  the  I-beam.  The  concrete 
was  then  built  on  top  of  this,  and  thoroughly 
inclosed  the  upper  portion  of  the  I-beams  as 
shown  by  Fig.  3.  This  fr.inicvvork  also 
forms  a  joint  for  connecting  the  concrete 
when  built  up  from  below  The  forms  were 
built  up  to  this  frame  from  the  480-ft.  level 
and  concrete  filled  in.'  leaving  only  the  space 
D.  This  space  was  rilled  by  forcing  cement 
through  the  2-in.  holes  in  llie  web  of  the  T- 
Iieam. 

Shaft  Dry  Bclozv  533  Pecl.~.\  small 
amou.nt  of  water  enters  the  shaft  between  the 
480  and  .533-ft.  levels.  No  water  was  en- 
countered below  .533  ft..  v.m\  at  the  li34-ft. 
level  a  station  was  cut  a?!d  a  pimiping  plant 
installed.  The  actual  anioimt  of  water 
nandled  does  not  excee<l  30U  gals,  per  min- 
ute. No  water  of  any  consequence  parses 
below  this  point.  The  shaft  is  now  down 
1,060  ft.  and  the  20-ft,  salt  bed  which  is 
being   worked   is   dry — almost    dusty. 

All  of  the  water  entering  the  shaft  was 
heavily  charged   with  hydrogen  sulphide,  which 


intense  pain  for  the  tune  bemg,  \  et  did  not 
seem  to  affect  the  eyes  permanently.  The 
gas  also  produces  unconsciousness  if  inhaled 
in  too  large  quantities.  When  a  man  was 
taken  out  in  this  condition,  usually  5  or  10 
minutes   in   the   fresh  air  revived  him. 

Ventilation. — A  waterproof  canvas  pipe  was 
used  for  the  ventilatin.g  flue.  It  was  made 
in  50  ft.  lengths,  Wz  ft.  in  diameter.  Each 
length  was  independent  of  the  others  and  was 
suspended  from  the  timbers  by  ropes  The 
len.gths  were  not  sewed  together  but  the  lower 
end  of  one  was  simply  slipped  4  or  5  ft.  into 
the  upper  end  of  the  other.  While  this  flue 
occupied  practically  an  entire  compartment,  it 
was  found  better  than  to  have  one  boarded 
compartment  as  a  downcast.  The  flue  was 
flexible  and  the  men  could  work  around  it 
easily,  pushing  it  to  one  side  when  neces- 
sary. Again,  if  an  excess  of  air  was  wanted 
at  one  portion  of  the  shaft  the  joints  could 
easily  be  separated.  .V  120-m.  .\tTierican 
blower  fan,  furnished  18,(i(l0  cu  ft.  of  air 
per    minute. 

On  account  of  the  water  being  so  heavily 
charged  with  hydrogen  sulphide  it  was  neces- 
sary to  keep  the  shaft  as  cool  as  possible. 
Heat  will  liberate  .a  large  amount  of  this 
dissolved  gas.  This  is  being  overcome  by 
sinking  10-in.  drill  holes  3o  or  40  ft.  from 
the  shaft  and  thoroughlv  casing  them.  One 
will  be  used  as  a  steam  line  to  the  pump,  one 
as  a  water  column,  and  still  another  for  elec- 
tric wiring.  This  will  lea\-e  the  third  com- 
partment  of   the    shaft    free    for    a    ladder. 

Power  Plant. — The  power  plant  consists  of 
four  vertical  boilers.  3ii(i  li.  p  e.ich  :  one  boiler 
is  provided  with  an  autoniatic  stoker,  and 
the  other  three  are  t'l  be  thus  equipped  in 
the  near  future.  Tin  hoist  is  a  20x40 
Thompson-Greer  ni.ieliine.  with  drum  7  ft. 
in  diameter  and  capable  of  operating  to  a 
depth  of  1,500  ft.  at  a  speetl  of  1.800  ft. 
per  min.  Two  2'''2-toii  skips  will  be  operated 
in    balance    from    this    drum,    but    later    it    is 


planned  to  put  in  an  additional  dnnn.  tandem 
connected,  and  operated  by  the  same  engine 
for  deeper  work.  At  [iresent  only  one  skip 
is  being  used,  pending  the  completion  of  the 
second  compartment  of  the  shaft  from  which 
steam,  air  and  water  pipes  are  being  re- 
moved. The  three  compartments  of  the 
shaft  are  yet  to  be  lined  with  boards 
so  as  to  prevent  water  from  dripping  down 
the  shaft.  The  board  lining  will  conduct  the 
water  down  the  walls  of  the  shaft  to  the 
pump  station,  and  in  this  way  it  is  hoped  that 
the  hoisting  compartments  will  be  compara- 
tively dry.  At  present  the  hoist  and  boilers 
are  housed  in  temporary  buildings,  which  will 
be  replaced  in  the  near  future  by  a  substantial 
steel   and   concrete   building. 

The  main  pump  station  is  on  the  630-ft. 
level,  and  is  equipped  with  two  si.x-stage 
centrifugal  pumps,  700  gals,  capacity,  elec- 
trically operated.  Only  one  of  these  pumps 
is    used    at    a    time,    and    then    it    is    not    re- 
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Cross  Section  at  Concrete  Coffer  Dam. 


=-f|s-3;# 


^CoHer  Dam 


'Typical  Drilliugs 
(or  BlastJD^. 


Open  Shaft  Area 


Very  Porous  Sandaioue 


,CoHer  Dam' 


Plan  at  Concrete  Coffer  Dam. 

Fig.    5 — Cofferdam      Method     of     Protecting 
Porous  Ground   in  Advance  of  Sinking. 

quired  to  run  continuoush.  There  are  also 
two  steam  pumps  of  like  capacity  which  were 
used  during  the  sinking  below  this  level. 
These  will  be  held  in  reserve  for  emergency 
use.  A  4-in.  steam  line  through  one  of  the 
drill  holes  connects  these  pumps  with  the 
boiler  plant. 


.'\ccording  to  a  progress  report  on  the  Otta- 
wa River  Storage  Work  submitted  to  the  Min- 
ister of  Public  Works  at  Ottawa,  Ont.,  by 
C.  R.  Coutlee,  the  engineer  in  charge,  the  stor- 
age so  far  in  sight,  and  for  which  controlling 
dams  are  either  under  construction  or  sites 
fully  surveyed  and  contract  plans  under  way, 
will  have  a  most  beneficial  effect  on  the  water 
of  the  river,  both  as  to  its  flow  at  certain  sea- 
sons and  its  potability.  In  Lake  Temiskaming, 
Lake  Kipawa,  Lake  Quinze  and  Lake  Ex- 
panse, which  have  so  far  been  dealt  with, 
there  is  a  maximum  storage  of  56  billions  of 
cubic  feet  each,  or  a  total  of  168,000,000,000  cu. 
ft.  of  water,  which  will  be  pent  up  in  the 
reservoirs  and  gradually  let  out  during  the 
low  period. 

The  Canadian  Northern  Ry.  is  building  a 
line,  ISO  mdes  long,  from  X'ictoria  to  Bar- 
clay .Sound,  rni  A'ancouver's  Island.  B.  C, 
north  and  west,  via  Esquimault.  Pedder, 
Bay  and  Mathiesen  Lake  to  Sooke  Harbor, 
thence  up  Sooke  river. 
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Cutting  Off  Steel  Sheet  Piling  With  an 

Oxy-Acetylene   Flame,  La  Salle 

St.   Tunnel,   Chicago. 

The  d.Tta  given  refer  specirically  to  work  ob- 
served In  the  writer  whore  l-'-in.  L'.  S.  short 
piling  h;id  to  l>e  cut  off  in  ohsinicted  spaces. 
Incidentally  other  data  of  similar  nature  coni- 
piled  from  various  sources  are  given.  .\s  in- 
stances frequently  occur  in  construction  work 
when  metal  has  to  be  cut.  these  data  are  of 
interest.  .\  brief  account  of  the  apparatus  used 
and  the  general  method  of  operating  it  will  be 
given  tirst. 

The  apparatus  made  by  the  National  Pneu- 
matic Co.  for  cutting  steel  consists  of  a  torch 
which  has  a  tip  containing  two  pairs  of  small 
holes  for  the  oxy-acctylenc  heating  llamc  and 
a  lifth  hole  in  the  center  which  supplies  the 
oxygen  to  the  metal  after  it  is  heated.  Ihe 
presence  of  oxygen  in  contact  with  the  heated 
steel  oxidizes  or  burns  it  up  rapidly.  The 
o.xygen  used  with  the  acetylene  flame  is  merely 
to  increase  the  temperature  of  the  flame^  Ihis 
tlame  has  a  temperature  of  about  (>300°  F.  The 
two  gases  arc  supplied  in  the  ratio  of  about 
l.."l  parts  oxygen  to   1   part   of  acetyleiu-. 

In  operation,  the  torch  is  moved  along  tlie 
cutting  line  and  the  metal  is  heated  white-hot, 
then  the  main  oxygen  valve  is  opened  and  a 
small  stream  of  oxygen  at  50  lbs.  pressure  is 
blown  upon  the  hot  surface.  The  o.xygen  unites 
rapidly  with  this  steel  at  this  temperature 
fonniiig  oxide  of  iron  which  runs  molten 
from  the  cut.  It  requires  0.38  oz.  of  oxygen 
per  ounce  of  iron  to  form  the  oxidized  iron. 
The  tanks  of  oxygen  are  supplied  with  100  cu. 
ft.  of  oxygen  at  atmosplieric  pressure,  but 
when  compressed  into  the  tank  the  pressure 
is  run  up  to  300  lbs.  Each  tank,  therefore, 
contains  about  143  ozs.  of  oxygen  or  enough  to 
o.xidize  •37{).3  cu.  ins.  of  metal,  provided  no 
oxvgen  is  wasted.  This  amount  wasted  de- 
pends to  a  large  extent  upon  the  care  taken 
tjy  the  operator  and  also  upon  the  accessibility 
of  the  cut. 

Cast  iron  cannot  be  cut  by  this  method,  ap- 
parently because  of  the  high  percentage  of 
carbon  contained.  I'he  rate  at  which  steel 
can  be  cut  has  been  found,  under  shop  condi- 
tions, to  be  about  as  follows : 

'A-in.  steel  at  the  rate  of  l.'i  ins.  per  minute. 

%  to  i'A'in.  steel  at  the  rate  of  1  ft.  per  min- 
ute. 

2-in.  steel  at  the  rate  of  6  ins.  per  minute. 

6-in.  steel  at  the  rate  of  1  ft.    in  314   minutes. 

In  cutting  the  steel  it  is  always  desirable 
to  have  a  cut  running  clear  through  the  ma- 
terial as  it  is  difficult  to  cut  a  channel  out  of 
which  tile  molten  metal  cannot  run  freely. 
This  condition  existed  at  the  LaSalle  St.  tun- 
nel, Chicago.  It  w-as  decided  to  leave  the  T2-in. 
3o-lb.  U.  S.  Steel  piling  in  piace  to  protect 
the  adjoining  property.  The  piles  had  to  be 
cut  off  below  the  strict  level,  and  it  was  im- 
possible to  get  at  the  piles  from  both  sides, 
riie  difficulty  lay  in  having  a  bank  of  dirt 
against  the  opposite  side  thus  preventing  the 
riame  and  force  of  the  oxygen  from  blowing 
the  metal  through  to  the  other  side.  It  was 
always  running  back  and  .covering  the  surface 
which  should  have  been  exposed  freely  to  the 
flame.  On  this  work  about  3.5  piles  were  cut 
per  9-hour  day.  using  two  outfits  and  five  to 
si.x  tanks  of  oxygen.  The  amount  of  o.xygen 
used  was  five  or  six  times  that  necessary  to 
oxidize  the  steel  cut  out. 

In  this  work  the  two  cutting  outfits  were 
each  handled  by  one  man.  Two  laborers  were 
used  to  pull  out  the  short  sections  of  pile 
after  they  were  cut  loose. 

An  example  of  great  saving  by  the  use  of 
this  apparatus  was  that  of  the  wrecking  of 
Pier  14  on  the  North  River,  New  York,  after 
Its  destruction  by  fire  on  July  9.  1910.  The 
pier  extended  about  TOO  ft.  into  the  stream 
and  carried  a  steel  structure  50  ft.  wide  by 
700  ft.  long,  containing  some  2.000  tons  of 
steel.  A  Philadelphia  firm  contracted  to  wreck 
it  in  -30  days,  or  forfeit  $^300  a  day  for  each 
day  in  excess  of  that  time.  It  had  been  es- 
timated that  35  men  would  be  required  for  the 
work  in  the  usual  way,  but  it  was  found  that 
by  using  the  oxy-acetylene  apparatus  tlv  force 
could  be  reduced  to  18  men,  and  the  work  was 
completed  in  23  working  days. 

Ill    sinking   cais.ions    for   the    fouiid.itions   of 


I  he  lioston  Store,  Chicago,  the  cutting  name 
was  employed  to  clear  the  way  of  the  old  steel 
grillage  foundations  encountered.  Here  the 
method  saved  a  good  many  hundreds  of  dol- 
lars as  it  would  have  been  practically  impos- 
sible to  get  in  with  hacksaws. 

The  method  was  also  employed  by  the  Geo. 
W.  Jackson  Co.  in  cutting  away  members  from 
the  elevated  railway  structure,  where  changes 
were  beinc  made.  Ihe  oxy-acetylene  flame  not 
only  cuts  about  one-third  faster  than  is  possi- 
ble' to  cut  by  hand,  but  in  this  case  the  hand 
process  would  have  been  the  slow'  process  of 
cutting  a   large  number  of  rivets. 

Figuring  the  labor  at  30  cts.  per  hour,  the 
oxygen  used  at  2'-!  cts.  per  cu.  ft.  and  the 
acetylene  at  1  ct.  per  cu.  ft.  it  is  estimated  that 
the  cost  for  ordinary  work  is  9  cts.  per  sq.  in. 

The  outfits  for  cuttin-  are  supplied  with 
different  sized  tips  to  suit  the  class  of  work, 
and  a  trial  will  soon  show  the  best  tip  to  use. 
The  outfits  cost  from  $050  for  the  small  size 
to  $800  for  the  largest  size. 


Method  of  Constructing  Wooden  Sheet 
Pile  Cofferdams  for  the  Pier  Foun- 
dations of  the  Potomac  River 
Highway     Bridges    at 
Washington,    D.    C* 

The  Potomac  River  at  the  site  selected  is 
2.800  ft.  wide,  at  ordinary  level,  with  a  cur- 
rent  of  three  miles  per   hour,   a   tidal   rise  of 
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Details   of   Wooden    Sheet-Pile  Cofferdams. 

:s  It.  and  a  maximum  flood  rise  of  13  ft.  The 
bridge  has  eleven  2It)-ft.  fixed  spans,  and  one 
swing  draw  span  of  290  ft,,  having  two  open- 
ings of  100  ft.  each. 

The  small  piers  for  the  fi.xed  spans  are  8  ft. 
wide  and  .50  ft.  long  under  the  coping,  battered 
on  both  sides  and  extended  at  each  end  by  cut 
waters  and  ice-breakers.  All  the  piers  were 
Iniilt  of  rock-faced  granite  ashlar,  backed  with 
concrete,  above  elevation  2  ft.  below  low 
water,  resting  on  a  solid  concrete  foundation, 
supported  on  piles,  the  tops  of  the  piles  ex- 
tending into  the  concrete  for  the  distance  of  5 
ft.  The  small  piers  being  built  within  a  cigar- 
shaped  cofferdam  17  ft.  wide  in  the  clear,  and 
83  ft.  long.  The  Pivot  pier  is  of  similar  con- 
struction, but  is  circular  in  plan.  47  ft.  in 
diameter,  built  inside  of  an  octagonal  coffer- 
dam 51  ft.  between  sides  without  any  cross 
bracing  to  interfere  with  the  construction 
operations,  the  cofferdam  being  braced  by  an 
extra  set  of  octagonal  bracing,  the  points  of 
which  met  the  center  of  the  octagonal  rangers. 

The  method  adopted  for  the  construction 
operations  in  one  pier  was  typical  of  all — first, 
the  site  of  the  pier  was  dredged  2  ft.  below 
the  depth  called  for  on  the  plans  to  allow  for 
the  squeezing  up  of  the  material  caused  by  the 
pile  driving,  this  allowance  was  found  to  be 
about  right  with  the  class  of  material  found 
in  the  river  bottom. 

Three  pairs  of  temporary  pile  bents  were 
then  driven  in  the  pier  site,  one  pair  near  each 
end  and  one  in  the  center,  at  right  angles  to 
the  long  axis  of  the  pier ;  these  were  capped 
with  12xl2-in.  timbers  extending  well  beyond 
the  exterior  line  of  the  cofiferdam,  the  tops  of 
the   caps   being   set   at   elevation   plus    4.      On 


these  caps  a  frame  of  12xl2-in.  timbers,  its 
exterior  dimensions  of  the  exact  size  of  the  in- 
side of  the  coffer,  was  assembled,  and  on  the 
outside  .•mother  frame  was  built,  whose  in- 
terior dimensions  was  of  the  exact  size  of  the 
outside  of  the  proposed  cofferdam,  the  two 
frames  being  kept  apart  the  proper  distance 
(the  thickness  of  the  sheet-piles),  by  means  of 
lillers ;  these  two  constituted  the  upjier  frame, 
which  was  carefully  set  for  position  in  each 
direction  and  secured  in  place.  An  exactly 
similar  frame  was  then  built  and  hung  by 
chains  beneath  the  iqiper  frame,  being  weighted 
with  rails,  etc..  to  retain  its  position,  and  also 
braced  to  the  piles,  this  being  done  by  the  aid 
of  a  diver,  to  prevent  any  deviation  from 
aliiiement.  .V  floating  pile  driver,  with  an 
auxiliary  set  of  leads  placed  at  right  anjgles 
to  the  ordinary  leads,  then  drove  the  sheet- 
piles  at  all  the  corners,  to  hold  the  two  frames 
more  securely  in  place,  and  then  drove  each 
side  of  the  coffer,  working  from  each  corner 
to  the  center  of  each  side,  making  a  closure 
pile  to  fit  the  final  opening,  the  measurements 
of  which  were  taken  by  the  diver. 

The  sheet  piles  were  joined  to  each  other 
by  dove-tailed  splines,  as  shown  by  Fig.  1,  the 
male  spline  being  nailed  to  the  center  of  one 
pile,  and  the  two  parts  of  the  female  spline  to 
its  neighbor,  the  work  of  attaching  the  splines 
was  done  in  the  yard  of  the  contractors'  plant 
on  shore,  and  the  finished  piles  towed  to  the 
pier  site  when  needed.  The  lower  end  of  the 
pile  was  also  chamfered  to  assist  in  keeping 
the  piles  together  in  driving.  The  net  result 
of  all  these  preparations  was  a  very  tight 
cofferdam,  even  in  the  case  of  the  pivot  pier, 
where  the  bottom  of  the  excavation  was  30  ft. 
below  low  water,  there  was  practically  no  leak- 
age, as  all  the  water  was  easily  taken  care  of 
by  a  moderate-sized  pulsonieter. 

The  driving  of  the  cofferdam  being  com- 
pleted, two  land  pile  drivers  were  mounted  on 
the  top  of  the  coffer.  Plate  10.  and  the  founda- 
tion piles  driven.  This  method  of  driving  was 
more  rapid  and  produced  better  results  than 
to  attempt  to  drive  the  piles  first,  and  then 
drive  the  coffer,  as  under  the  last  condition 
some  of  the  piles  are  sure  to  be  out  of  line 
and  give  trouble  when  the  coffitf  is  driven. 

On  the  completion  of  the  driving  of  the 
foundation  piles,  the  sand  scows  were  brought 
alongside  and  the  bottom  of  the  coffer  leveled 
up.  to  the  grade  of  the  bottom  of  the  concrete. 
On  this  was  then  placed  a  3-ft.  layer  of  con- 
crete, deposited  under  water  by  means  of  a 
long  cylindrical  bucket  18  in.  in  diameter, 
which  could  be  worked  between  the  piles  and 
was  tripped  by  a  hand  line  when  ready  to 
open.  This  concrete  was  allowed  to  set,  and 
the  dam  pumped  out  by  a  centrifugal  pump, 
installed  at  the  down-stream  end  of  the  coffer 
The  pumping  being  stopped  as  the  level  of 
each  brace  was  reached,  permitted  the  brace 
being  placed  in  position.  By  this  procedure, 
no  undue  strain  was  placed  on  the  cofferdam. 
The  piles  were  then  cut  off  by  hand  and  the 
work  of  placing  the  base  concrete  started. 

.Anchor  rods  were  inserted  in  the  concrete 
to  hold  a  waling  strip  at  elevation  minus  four, 
that  kept  the  upper  ends  of  the  sheet  piles  in 
position  after  they  were  sawed  off  by  the  saw 
boat,  a  circular  saw  being  mounted  on  a  verti- 
cal shaft  that  could  be  adjusted  to  allow  for 
the  variation  of  the  water  due  to  tidal 
changes. 


Method  of  Jetting  Circular  Steel  Cais- 
sons to  Rock.* 

In  the  construction  of  the  foundations  for 
tlie  Johnson  Building  on  the  corner  of  Broad 
St.  and  Exchange  Place.  New  York  City,  cir- 
cular steel  caissons  were  jetted  to  rock,  the 
enclosed  earth  was  excavated  in  the  open  and 
the  cylinder  filled  with  concrete  and  brick  to' 
the  grade  of  the  grillage.  This  was  the  first 
foundation  of  several  installed  by  this  method 
in  New  York  City,  but  the  method  has  not 
been  extensively  used  on  account  of  the  pos- 
sible injury  to  adjacent  property.  .A.s  the 
method  exists,  it  is  ideal  for  the  excavation  of 
bridge    foundations    below    water,     but     when 
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used  near  adjacent  buildings  not  founded  on 
solid  rock  a  disturbance  in  their  foundations  is 
possible. 

Forty-four  of  these  cylinders  were  jetted  to 
rock  or  the  overlying  hardpan.  28  ft.  below  the 
-cellar  botti.lni  of  the  Johnson  Building  by  the 
Hydraulic  Foundation  Co. 

The  cylinders  from  5  ft.  ti  in.  to  13  ft.  in 
diameter.  They  were  built  up  of  medium 
sized  sheets.  5^4  to  ■j'g  in.  thick  and  about  0  ft. 
high,  lap  jointed  and  delivered  on  the  job  in 
handable-sized  sections.  }!efore  being  placed 
in  position,  they  were  fitted  with  vertical  jet 
jiipes  IVL'  in.  in  diameter,  attached  to  the  shell 
with  U  bolts  at  each  horizontal  joint  of  the 
shell.  The  lower  end  of  the  pipe  terminated 
in  a  jetting  shoe  of  cast  steel,  which  in  plan 
was  the  arc  of  a  circle,  and  of  the  section 
^hown  by  the  accompanying  sketch.  Each  jet 
shoe  served  only  one  pipe,  the  number  of  which 
varied  with  the  size  of  the  cylinder  from  8  to 
Hi,  The  casting  had  lugs,  on  each  side  of  the 
IV?.  in.  pipe,  by  means  of  which  it  was  bolted 
to  the  shell  of  the  cylinder,  and  the  pipe  was 
also  bolted  to  the  shell  at  every  horizontal 
rivet  seam.  The  jet  holes  in  the  cutting  edge 
were  about  1  in.  apart  and  were  J4  in.  in 
diameter.  Tlie  upper  end  of  the  jet  pipe  was 
passed  over  the  top  of  tlie  sliell  by  a  U  bend 
of  pipe  of  the  same  size  as  the  jet  pipe,  the 
other  end  of  the  bend  lieing  connected  by  a 
rubber  liose.  with  a  0  in.  diameter  manifold 
wliere  it  w.is  controlled  by  a  quick  acting  lever 
\alve.  The  manifold  was  directly  connected 
with  a  Worthington  pump,  capable  of  deliver- 
ing  water  at  a  pressure  of  '>()  to   1.50  lbs. 

When  the  cylinder  was  fully  equipped  with 
jet  shoes  and  pipes,  it  was  carefully  set  in 
position  and  loaded  on  the  top  with  several 
tons  of  kentledge  and  pig  iron  to  give  weight 
and  assist  in  the  sinking.  The  pump  was  then 
put  into  commission  and  the  pressure  turned 
into  the  pipes,  the  cylinder  being  kept  vertical 
by  the  manipulation  of  the  valves,  by  means 
of  which  the  pressure  could  be  shut  off  from 
any  of  the  shoes  if  that  side  nf  the  cylinder 
was  sinking  too  fast,  or  vice  \ersa.  Attend- 
, lilts  are  stationed  on  each  side  with  spirit 
levels,  and  manipulate  the  valves  according  to 
the  directions  of  the  superintendent.  The 
aeluai  time  consumed  in  sinking  was  small. 
line    cvlinder    !•    ft.    in    diameter   went    down   5 


ft-  in  In  minutes.  -()lliei-  went  down  at  the 
r.ite  of  1  ft.  per  minute.  I'robably  the  entire 
time  consumed  on  the  .ixerage  cylinder,  be- 
tween the  starting  of  the  niaehmists  to  attach 
the  jetting  apparatus  t(,  the  time  that  the 
cylinder  reached  rock,  would  appro.ximate  21 
hours.  The  shell  was  assembled  in  len.gths  of 
ir,  ft. 

The  water  asceniling  ivim  the  jets  kept 
close  to  the  shell  of  the  cylinder  ,iiid  rarely 
disturbed    the    niaterml    iiic.ie    than     18     inches 


Cast-Steel   Jetting   Shoe. 

away,  thus  leaving  a  core  nf  undistnrlied  ma- 
terial in  the  center.  The  water  used  in  the 
work  was  led  to  a  settling  well  and  used  over 
again,  thus  reducing  the  cost  somewhat,  as  the 
water   was  metered. 

The  cylinders  were  pumped  out  b\  steam 
syphons  and  were  braced  each  5  ft.,  as  the 
excavators     reached    the    le\el.      the     material 


being  hoisied  to  the  surface  111  small  tubs  by 
ineaiis  of  a  portable  tripod  that  straddled  the 
excavation.  .V  line  was  led  to  the  hoisting 
engine  b\  nnc  or  more  snatch  blocks  and  oper- 
ated (111  the  niggcrhead.  One  engine  could 
thus  lake  care  of  two  or  more  cylinders,  and 
at   the  same  time  do  other  work. 

In  e.ise  the  shell  struck  a  boulder  a  pilot 
tube  was  put  down,  and,  if  the  Imulder  ex- 
tended mure  inside  than  outside  of  the  caisson, 
the  ground  would  be  washed  away  on  the  in- 
side to  let  the  boulder  drop  inside;  if  it  pro- 
jected more  outside  than  inside  the  ground  nn 
the  outside  would  be  washed  away  to  allow  the 
boulder  to   fall   outside. 

When  the  shell  reached  hard  pan  there  was 
always  some  difficulty  in  sealing  it.  LIsually 
the  hard  pan  sloped  off  to  one  side,  so  that  the 
vertical  shell  was  above  the  hard  pan  on  the 
low  side,  while  it  rested  upon  hard  pan  on  the 
opposite  side.  In  this  case  some  wood  sheath- 
ing was  driven  in  on  the  low  side  to  prevent 
the  soft  material  from  flowing  in. 

."Kt  one  time  on  the  work,  the  pumping  out 
of  a  cylinder  was  .started  and  no  bracing  was 
put  in  and  the  pressure  resulted  in  changing 
the  shape  of  the  cylinder  to  an  eclipse. 

The  largest  cylinder  wdiich  has  been  put 
down  in  New  York  City  was  about  1")  ft.  in 
diameter  and  was  sunk  to  about  -lO  ft.  below 
the  curb.  Some  rectangular  caissons,  4  ft. 
wide  and  18  or  20  ft.  long,  did  not  work  as 
satisfactorily  as  the  circular  ones  and  resulted 
in  a  loss  to  the  contractor,  whereas  under  the 
same  conditions  the  circulir  wells  had  made 
him  a  profit. 

In  regard  to  the  danger  to  adjacent  build- 
ings on  account  of  a  disturbance  of  the  soil 
upon  which  they  rest,  these  buildings  can  be 
supported  temporarily  on  some  other  form  of 
foundation  and  afterward  the  load  can  be  let 
down  on  the  new  foundation. 

.•\side  from  the  rapid  sinking  of  this  type 
of  caisson,  the  principal  advantage  is  in  the 
cost  of  the  plant  required  to  handle  the  work, 
as  compared  to  the  plant  required  for  pneu- 
matic work.  Here  the  plant  consisted  of  2 
derricks,  2  hoisting  engines,  pumps  and  boiler 
plant  to  operate  them,  and  planking  to  make  a 
scaffolding  over  the  lot,  representing  an  in- 
vestment much  smaller  than  would  be  required 
to  do  the  wcirk  by  the  pneumatic  process. 
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Method  and  Cost  of  Constructing  Tar 

Grouted  Macadam. 

The  Urban  District  nf  Tiiii.ni  in  Lancaster 
County.  England,  has  h.id  .m  extended  and 
successful  experience  with  the  use  of  tar 
grouted  .granite  macadam  on  twn  of  its  main 
roads.  The  experience  "f  tins  district  with 
this  type  of  road  surfaciiii;  is  described  in  a 
recent  issue  of  The  Surve\'n-  .iiid  from  that 
paper  we  have  taken  the  inatier  in  this  article. 
The  first  stretch  of  tar  grniited  macadam  in 
the  district  was  laid  in  l!in|  m  the  Belmont 
Road,  mainly  as  an  experinunl  This  exper- 
imental stretch  covered  a  length  of  144  lin. 
yds.  and  proved  so  satisfactnrv'  that  the  work 
was  continued  from  year  to  year  until  the 
total  area  placed  on  the  two  roails  amounted 
to  57,981  sq.  yds.  The  two  main  roads  thus 
improved  are  the  Belmont  Road  and  the 
Blackburn  Road.  The  traffic  nn  these  roads 
IS  exceptionally  heavy,  consisling  nf  coal  and 
stone  carting,  cloth  carting  nn  Inrries  (drawn 
sinnetimes  by  four  or  five  Imrses).  traction 
engines  and  5-ton  motor  wagons.  The  fol- 
lowing table  gives  a  list  of  heavy  traffic  ob- 
served year  by  year  on  the  Blackburn  Road, 
during  working  hours  by  the  road  foreman, 
to  which  figures  at  least  'Mt  per  cent  must  be 
added  for  trafiic  passing  during  the  evening 
and   at   night : 

Heavy  niiitor  Traction 

Year.  wagons.  engines, 

1D03 1.792  31 

1904 1.747  96 

190.T 2,29i)  52 

1906 2,161  78 

1907 2. .ill  76 


190.S 2,399  52 

3909 ■       .1,232  S2 

1910 i;.S2-l  -12 

Nearly  all  the  traction  engines  using  this 
road  are  employed  in  handling  boilers.  Dur- 
ing lillO  the  average  weight  nf  each  boiler 
hauled  over  the  Lancastershire  County  roads 
was  2t)  tnns,  and  the  tnt.al  weight  of  engine, 
boiler   and   truck   averaged   52   tons. 

The  subsoil  of  both  of  these  roads  is  mostly 
of  a  soft  peaty  character,  and  previous  to 
1!101  the  roads  had  for  some  time  been  re- 
paired with  Penmaeiimavvr  granite,  bound 
with  w;iter,  a  class  of  re]iair  which  had  su- 
perseded limestone  or  grit-stone  macadam. 
It  was  found,  however,  that  ihe  .granite  mac- 
adam was  quite  incapable  of  carrying  the  in- 
creased weight:  deep  ruts  were  formed,  and 
the  granite  was  often  [inslied  through  the  sub- 
surface of  the  road  till  the  underlying  peat 
came  up   to  the   surface. 

In  the  construction  of  the  tar  macadam  sev- 
eral experiments  were  tried  in  the  way  of 
varying  sizes  of  stone,  etc  .  lint  the  most  im- 
portant innovation  was  the  niixing  of  sand 
with  pitch  and  creosote  oil  ,\s  the  outcome 
of  these  experiments  the  following  method 
was  selected  as  giving  the  most  successful 
results : 

The  granite  used  is  2%-in.  gage  Welsh 
granite  from  the  Fenin.ieinnawr  quarries.  It 
is  laid  to  give  a  4-iii  r 0:1;  when  consolidated. 
The  .granite  is  laid  do\>  n  on  the  road-bed.  5 
ins.  thick,  and  rolled  down  with  an  .'\veling 
&  Porter  compound  15-inn  steam  roller,  tn 
4  ins.  thick,  in  lengths  of  about  20  yds.  by 
4  yds.  wide — that  is,  half  the  width  of  the 
carriageway.      When    the    granite      has      been 


rolled  until  it  ceases  to  creep  under  the  roller. 
it  is  ready  for  grouting  with  the  pitch  and 
creosote  oil  and  sand  mixture,  which  is  made 
as  follows :  Pitch  and  creosote  oil.  in  the 
proportion  of  1  ton  of  pitch  to  about  40  gals, 
of  creosote  oil.  are  melted  together  in  a  320- 
gal.  tar  boiler,  and  when  the  mixture  boils  it 
is  tested  for  the  temper  or  elasticity.  The 
proportion  of  pitch  and  creosote  oil  often 
varies  and  retptires  modifying,  as  they  vary 
in  quality,  and  so  it  is  necessary  to  test  the 
mixture  when  boiling  by  samples  being  taken 
out  of  the  boiler  and  cooled  to  a  temperature 
of  about  00'  F..  and  tested  for  elongation  of 
about  3(i  in.  and  bending  double  without  frac- 
ture. If  the  mi.xture  is  too  brittle  (and  a 
very  little  carelessness  in  tempering  the  pitch 
will  make  the  road  a  complete  failure),  more 
creosote  oil  is  added,  about  2  gals,  at  a  time, 
and  stirred  in  till  the  required  temper  is  ob- 
tained. If  the  mixture  is  too  soft,  more  pitch 
is  added,  but  it  is  better  to  have  the  mixture 
too  soft  than  too  hard.  One  hundredweight 
of  this  mixture  is  now  run  out  of  the  tar 
boiler  into  an  18-gal,  bucket,  which  is  18  ins, 
in  diameter  and  20  ins.  deep,  and  1  cwt.  of 
the  mixture  fills  this  bucket  11  ins.  deep  from 
the  bottom.  To  this  quantity  of  the  mixture 
is  added  Wz  cwt.  sand,  which  must  be  clean 
and  free  from  dust,  river  or  sea  sand  being 
the  most  suitable.  It  is  dried  and  heated  to 
about  120°  F.  in  a  sand-drying  machinev 
One  and  a  half  hundredweights  are  then 
measured  in  a  sand  box,  measurin.g  24  ins.  by 
12  ins.  at  the  top  and  12  in.  by  12  ins.  at  the 
bottom,  and  13  in.  deep,  and  the  sand  and 
box    are    wheeled    awa\     in    a    barrow    to    the 
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roail  intended   to  be  j-roiiteil.  whitlicr  the   18-  mi;    remlcrcd   less   likely   to   boil   \\p   o\er   tlie 

gal.  bncket,  containin.e  ihe  I'itcb   mixture.  h:is  road   during   the   hot   weather,   with    the   risk, 

already  been  taken.     The  sand  is  then  ponred  however,  of  it  becoming   loo  brittle.     It   must 

out  of   the  gage  ln>\   into   the   pitch   mixture.  also   be    remembered    that    a    fair   amount    of 

and   the  whole  stirred   loj>ether   with   a   spade  skill    and    precision    on    the    workmen's    part 

or   paddle.     Care  must  be  taken  not  to  have  are   required   for  grouting  road  surfaces  suc- 

the  sand  too  hot  or  it  will  cive  off  a  green-  cessfully. 

yellow   fume   from  the  pitch,  and  cause  it  to  Spcakmg   generally,   the   application   of   the 

be  too  brittle     Contrariwise,  if  the  sand  is  not  above    process    to    the    roads    in    Turton    has 

hot  enough,   it   will   not  amalgamate  with   the  been    very    satisfactory.      The      same      Welsh 

pitch.     When,  however,  the  mixture  has  been  ( Penmaenmawr)    granite   which,     when     un- 

properlv    made,    it    will    permeate    the    whole  tarred,    was    being    worn    out    in    18    months" 

4  ins.  of  granite  and  render  the  road  surface  liine  has,  when  treated  with  tar,  lasted   from 

absolutely   watertight.  six   to   nine,   and   even   ten,   years'   time,   with 

The    mixture,    then,    having    been    made,    is  the  aid   of   a   little  occasional   patching,  while 

poureil  with  scoops  or  ladles  into  the  granite  the   extra   prime  cost   was   only  some   30   per 

macadam   until   the   road    is   grouted    full    up  cent    above    the    cost    of    an    untarred    road. 

to  the  surface.     A  top  dressing  of   -'i-in.  dry  largely  owing  to  the  great  cheapening  of  the 

granite  chippings  is  next  applied   about  %  in.  process  by  the  admixture  of  sand  ;  wliile,  cti- 

thicfc,    and    the    whole    is    then     consolidated  riously  enough,  the  nature  of  the  pitcli  seems 

with   the   steam    roller   until   an   even   surface  to   be   very   little    altered    by   the   addition    of 

is  obtained.  so  large  a  proportion  of  sand,  excepting.  ])cr 

It   is   advisable   to    keep   the   traffic   off   the  haps,  a    slight    loss     of     ductility.     Generally 

road   for  about  24  hours  after  laving,  but  not  speaking,  it  may  be  quite  safely  claimed   that 

absolutely    necessary.      During    the    lime    the  the  increase  of  30  per  cent  in  tlie  p.rinic  cost 

road   i§  being  laid   it  is  a  great  advantage  to  of   laying    the   road   whicli   is   entailed   by  the 

cover  the  parts   under  construction   with   cor-  tar-grouting  prolongs  the  life  of  the  road  five 

rupated-iron  sheets,  and  so  keep  out  both  rain  or  six  times  over. 

and  dust  until  the  final  grouting  has  taken  The  surface  produced  is  very  smooth,  espe- 
place.  cially  where  small  stone  is  used  as  a  top  coat- 
It  should  be  noted  that  the  weights  and  ing,  the  scavenging  and  sweeping  expenses 
measures  mentioned  in  the  article  are  the  are  small,  and  the  roads  are  fairly  free  from 
English  standard.  The  English  ton  is  equiv-  dust,  though  no  watering  is  done  in  the  Tur- 
alent  to  the  long  ton.  2.240  ll)s..  of  this  coun-  ton  district.  The  comparative  absence  of  dust 
try:  the  hundred  wei.ght  is  112  lbs.  The  'ind  mud  proves  that  the  wear  and  tear  is 
English  gallon  is  equivalent  to  1.2  U.  S.  gals.  very  small :  in  fact,  paradoxical  as  it  may 
The  following  figures  show  the  cost  of  lay-  seem,  it  is  difiicult  to  find  any  actual  wear 
ing  about  4,600  sq.  yds.  of  tar  macadam,  in-  of  road  material.  If  a  piece  of  untarred  road 
eluding  resetting  curbs  and  channels,  and  's  excavated,  the  stones  from  top  to  bottom 
raising  road  level  and  cinder  footpaths  4  ins.  are  found  to  be  rounded  at  the  edge  as  if  by 
The  prices  are  based  on  the  area  of  the  car-  attrition,  proving  that  the  whole  mass  of 
riageway  between  the  curbs  for  a  coating  4  stones  forming  the  coating  of  the  road  has 
ins.  thick :  been    kept   in   a   constant   state   of   moveinent, 

Per  sq.  yd.  uliile  in  a  tar-grouted  road  all  the  stones  re- 
Manual  labor  .'...$0.1388  tain   the   same   sharpness  of   edge  which   they 

Steam    rolling    and     hauling    materials    3  u.,,\    after   lipino-   first   hrnkpn       Vprv    tVw    rMts 

miles  up  hill  from  station  at  $6  per  day    .226(;  "'^^   j"*^"^   "'^"l^  "'^f^   DroKen.      Very   tew   ruts 

Tar  boiler  and  sand  dryer  hire  at   SO  cts.  are    tormed,    but    chock-holes    are    not    unfre- 

per  day 0223  quent,  not   so  much  owing  to  wear  and  tear. 

Slo^o^tl  'oii'at''l''etrpe;.-ga.: : :;::::::::::     :oill  f^  /°  t'l-  r-^'^h  losing  its  nature  or  the  under- 

Granite  macadam  at  $2.42  per  ton 3730  ''^d   givmg  way.      1  hese,   however,   are   easily 

%-in.  granite  chippings  at  $2.14  per  ton. .     .0366  repaired,    the   weak    places   being    swept   thor- 

5^irfo^rar"Uli^i  ''/n'-d*°w"atohing: ;::::::     HI  -'S^ly    dean,    and    then    grouted    afresh    wit), 

Sundries,   tool   repairs,   etc 0022  '^^    ^"Q    chippings.    a    small    8-gal.    tar    boiler 

being  kept   for  this  purpose.     As  an  instance. 

'^**^'    $1.0360  it  may  be  mentioned  that  an  area  of  62.5  yds. 

The  cost  of  materials  above   include   delivery  laid^  in   1901  was  patched  for  the  first  time  in 

at   the   station.  1007.    only   64   yds.    of   patching   being   neces- 

The  materials  worked  out   as   follows:  '='7'  f  ^  '^°^'  °^^^  ?'f ■  Pf  "^-  ^f  °^  P^^'^''' 

g     Yds  °''             P^''  ^'^^  ^  ••                 ^""^^  °    niscadam. 

Pitch.  1  ton  used  to .'  54.T  O""   28   cts.    per   sq.   yd.   per   annum,   equal    to 

Creosote  oil.  1  gal.  used  to 1.9  $145.80  per  mile  of  road  8  vds.   wide. 

S'''5J!"Lr^''ut'!?>,T,;J„"'"  i"",*'''  '"--.i-; -H  Under    frostlv    conditions' tar-grouted    mac- 

%-in.  granite  chippings,  1  ton  used  to .iS.O  „  ,   „,   ■  „      -t      ^               j                i     ■                         , 

Sand.  1  ton  used  to 36.0  ^"^"^  "^'^  'ts  P'"x  and  cons,  being,  as  a  rule, 

„,         ,     ^           .      .    .                         ,    ,^  rather  more  slippery  than  grit  setts  when  the 

■           /,,     ,  ';^'5""'^'^   f"""  •''   S^"S  of    12  men  frost    is    in    the    ground,    but    absolutely    free 

IS  as   follows :  from    slip    when    frost    is   coming   out.    when 

Three  320-gal.   tar  boilers  at  $194.40 $    .",83.20  jrrit  oavement   is   usually  very   treacherous 

Two  10-ft.  sand  dryers  at  $218.70 437.40  »  i,  P„   "    ,       i     7"="^   T^^/y   ireacnerous 

Two  hand  carriages  and  18  gal    buckets  "   "i"st    be    treely   admitted,   however,   that 

at  $23.04   46.08  tar-grouted   macadam   has   its   limitations   and 

Two  sand  gage  boxes  at  $3.72 7.44  disappointments:    has    drawbacks     peculiar    to 

ScooDS    and    sundries,    say 14.58  v     ic         i   i                ,.•    t    r   -i                        j-cc      I 

itself  and  has  partial  failures  very  difficult  to 

Total   $1.089. -70  explain.      The    most    numerous    of    these    are 

The  organization  of  the  gang  is  as  follows:  f?:'""""^  °?  Ph'^-.J^^  P'^kT^;    '''   ""j"''~ 

p                                            -      "  able,  or  mixed  with  water,  badly  tempered,  or 

Tar  boiler.  mixed  with  dirty  sand,  or  sand  at  the  wrong 

Sand  dryer.  temperature.     It  may  be  made  brittle  by  the 

Roller  driver.  fire-box  of  the  steam  roller  standing  too'  long 

7  laborers  ^"^''^'  over  it,  or  the  watchman's  crate  of  fire,  or  a 

-ri        „  J   ■                            T     1   r           t        J  motor   wagon      breaking     down      and     being 

1  he  road  in  some  cases  hat    for  a  founda-       ,^ ,   r       „ i  /^    -li     „ 

.:„.,       „:*,i  ■   „     t  iA   ■              1.1  ■        •     ,-1-1  stopped   for  some  hours  on  one  spot  with  its 

tion  a  pitching  of  10  ins.  or  12  ins.   in  thick-       ,;,„    ,.:ii    k,,,„; n„    tu      „*i,„_    i        t     »i 

J        r     ^                 1    J   ■               1             J  lire    still    burning.      (Jn    the   other    hand     the 

ness.  made  of  stones  packed  in  on  edge,  and  •,„,,  „:,,„•,    n                 ■•u,    """^' 
-.,„.,          ■  .■      ^         J                  ,f         ,  pitch  mixture  is  equally  susceptible  to  damn- 
in  others  the  existing  macadam  was  the  only  „=oo      ,    „     ;f  ti,„     „„j  i,  j   •          ..          -r  .i 
{„,,    ,  J,-    ,     K  .    .u      f               u                   1    .tu  "ess — c.  g..  it  the  road-bed  is  wet,  or  if  the 
toundation,    but    the    former   has    proved    the  ■     u                 j  »u               i         •.     u         i     i     i 

J       1 1        Tu             1              r  II  rain  has  caused  the  macadam  to  be  splashed 

more   durable.     The   usual  cross-fall   or  cam-  -ft,   ™.  i    „     „               u       »  -a-          a  • 

t,         ,1         1  u       1          11/    ■                      J      T-1.  with  mud.  or  even  such  a  trifling  ariair  as  a 

ber  allowed  has  been   1%  ins.  per  yard.     The  i     i      ■    •     4                 1.  ji           1    j          "■<>-" 

„, ^^  „    A-     ^    \^  J:  t  1     1  1-     :        ■     1    •  leaky  injector,  or  a  badly  packed  pump  g  and 

steepest  gradient  attempted  at  Turton  is  1   m       ■      A^   ,„ii„,  ,^0,.   „^„,./  '  ,  ,„.,i.   „ t   •      »i 

o.T                    •     r                       .1,        .1  ■     lU         •  m   the   rol  er  may   cause   a   weak   spot   m  the 

22:   on  any  incline  severer  than  this  there  is  ,■    vu.  1          .-        '»        j       1                                   1 

„   J              't  lu           c      ■           •        ,.         1-  iinished    surface    to      develop      even      several 

a  danger  of  the  surface  proving  too  slippery.  ti        t*       *i             i    i        u                   o,,.cin, 

t>   ^u  ^u           J  „  ,.  I         1  ii            J         \.  v  months  after  the  work  has  been  comp  eted. 

Both  the  road  metal  and  the  sand  must  be  ' 

absolutely    dry    and    clean,    or    failure    is    as- 

sured.     The  percentage  of  sand  used  may  be  A    bill    has   been   passed    by   the    California 

varied,  provided   that  the  groutin.g  penetrates  state  senate,  Sacramento,  providing  that  auto- 

to  the  foundations  of  the  road,  waterproofing  mobiles   shall   pay  a   graduated   annual   license 

bein.g  a  siue  quCi  non.     Ground  chalk  is  some-  fee   into  the  state  treasury  to  be   used   in  the 

times   mixed   up   with    the   pitch,   but   the   ad-  niainteiiance    and    improvement    of    the    state 

vanta.ge  is  perhaps   problematical,  the  tar  be-  roads. 


The  Present  Status  of  the  Use  of  Bitu- 
minus   Materials  in  the  Construc- 
tion and  Maintenance  of  Roads 
in  the  United  States.* 

The  development  of  the  use  of  bituminous 
materials  in  the  construction  and  maintenance 
of  roads  in  the  United  States  since  1008  is 
worthy  of  careful  consideration  and  critical 
analysis. 

The  bituminous  materials  which  have  been 
used  in  the  United  States  during  the  past 
three  years  may  be  classified  as  follows: 
Fluxed  native  asphalts,  oil-asphalts,  residual 
:isphaltic  and  semiasphaltic  oils,  light  oils; 
coke-oven  tars,  coal-gas  tars,  water-gas  tars, 
and  combinations  of  coal-gas  and  water-gas 
tars;  combinations  of  asphaltic  materials  and 
tars. 

The  nomenclature  used  to  designate  the 
various  kinds  of  tars  is  self  explanatory.  In 
order  to  avoid  misunderstanding  the  terms 
used  in  connection  with  asphaltic  materials  will 
be  defined,  the  definition  given  being  abstracts 
of  those  proposed  by  Prevost  Hubbard,  Chem- 
ist, United  States  Office  of  Public  Roads. 

Fluxed  native  asphalts  are  native  asphalts 
Ikixed  with  a  heavy  petroleum  residuum.  Na- 
tive asphalts  are  solid  or  semisolid  native 
bitumens,  consisting  of  a  mixture  of  hydrocar- 
bons of  complex  structure,  free  from  any  ap- 
preciable amount  of  solid  paraffins,  melting 
upon  the  application  of  heat  and  evidently  pro- 
duced by  nature  from  petroleums  containing 
little  or  no  solid  paraffins.  Unrefined  native 
asphalts  with  few  exceptions  contain  water. 
\e<Tetable    matter,    clay.    sand.    etc. 

Oil  asphalts  ars  solid  or  semisolid  products 
produced  by  the  distillation  of  semi-asphaltic 
and  asphaltic  petroleums. 

Residual  asphaltic  and  semi-asphaltic  oils 
are  heavy  viscous  residues  produced  by  the 
evaporation  or  distillation  of  crude  asphaltic 
and  semi-asphaltic  petroleums  until  at  least 
all  of  the  burning  oils  have  been  removed  and 
often  some  of  the  heavier  distillates  as  well. 

The  term  light  oils  includes  crude  and  par- 
tially refined  paraffin  petroleums,  semi-as- 
phaltic petroleum   and   asphaltic   petroleums. 

Paraffin  petroleum  is  an  oil  the  base  of 
which  is  composed  principally  of  the  paraffii> 
hydrocarbons. 

Semiasphaltic  petroleums  are  oils  contain- 
ing a  semiasphaltic  base,  i.  e..  oils  whose  resi- 
dues produced  by  evaporation  or  distillation, 
while  composed  mainly  of  asphaltic  hydro- 
carbons, contain  also  a  certain  percentage  of 
paraffin  wax. 

Asphaltic  petroleums  are  oils  containing  an 
asphaltic  base,  i.  e.,  they  are  capable  of  pro- 
ducing residues  very  similar  to  native  asphalts 
if  evaporated  or  distilled  down  to  the  con- 
sistency of  such  asphalts.  They  contain  little 
or  no  solid  paraffins.  Native  asphalts  are 
probably  produced  from  such  oils  by  natural 
processes. 

As  typical  of  the  practice  in  the  United 
States  will  be  cited  the  work  of  seven  State 
Highway  Departments  which  have  used  bitu- 
minous materials  extensively.  The  writer 
wishes  at  this  time  publicly  to  thank  the  High- 
way Departments  of  the  States  mentioned  be- 
low for  their  co-operation  in  collating  the 
following  information.  The  figures  given 
refer  to  the  total  amount  of  work  of  the  var- 
ious types  indicated  which  has  been  accom- 
plished in  1908.  1909  and  1910  by  the  State 
Highway  Departments  of  the  States  of  Maine, 
Maryland.  Massachusetts.  New  Hampshire, 
N'ew  Jersey,  New  York,  Pennsylvania  and 
Rhode  Island.  The  work  has  been  classified 
on  the  basis  of  the  method  employed  and  the 
kind  of  material  used.  Three  general  methods 
;ire  referred  to:  namely,  superficial  treatment 
of  roads  constructed  of  ordinary  macadam  or 
gravel,  the  construction  of  bituminous  pave- 
ments by  penetration  methods,  and  the  con- 
struction of  bituminous  pavements  by  mixing 


•Paper  presented  before  Section  D  of  the  ■ 
American  Association  for  the  Advancement  of 
Science  at  the  Minneapolis  meeting.  Dec.  29, 
1910,  by  Professor  Arthur  H.  Blanchard.  Con- 
sulting Highway  Engineer.  Brown  University, 
Providence,  R.  I. 
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methods.  The  bituminous  materials  employed 
have  been  classified  in  three  groups:  First, 
tars  and  tar-asphalt  compounds;  second,  fluxed 
:  live  asphalts,  oil-asphalts  and  residual  as- 
Ijhaltic  and  semiasphaltic  oils;  third,  light  oils. 
\  The  following  tables  give  the  amount  in 
square  yards  of  surfaces  treated  and  bitumin- 
ous pavements  constructed  by  the  State  High- 
way Departments  mentioned  above  during  the 
years  1908,  1909  and  1910 : 

SUPERFICIAL,  TREATMENT  OF  ROADS. 
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190S. 

57,700 

239,500 

1909. 

95,500 

910,011(1 

4, '125, 900 

1310. 

123,400 

2,434,201) 

9,S90.400 

BITUMINOUS 

PAVEMENTS    CONSTRUCTED 

BY 

PENETRATION     METHODS. 

190S.. 

37,800 

25,200 

1909. 

170,200 

2,077,400 

1910. 

339,300 

4,840,200 

26,506 

BITUMINOUS 

PAVEMENTS    CONSTRUCTED 

BY  MIXING 

METHODS. 

i;'OS. . 

52,100 
130,000 

4,400 
219,500 

ivo:).. 

rjiu. . 

13S.000 

432,600 

It  is  interesting  to  note  from  the  standpoint 
of  the  general  increase  ui  the  use  of  bitumin- 
.jus  materials  in  the  states  cited  that  in  1908 

f  bituminous  materials  were  employed  in  the 
construction  and  maintenance  of  416,000  sq. 
yds.  of  road  surface,  in  1909  of  7,734,000  sq. 
yds.  and  in  1910  of  18,244,000  sq.  yds.  Al- 
though the  construction  of  bituminous  sur- 
faces and  bituminous  pavements  is  in  its  in- 
fancy in  the  United  States,  remarkable  prog- 
ress is  being  accomplished  in  certain  sections. 
For  instance,  by  the  close  of  the  construction 

1  season  of  1911,  if  the  plans  of  the  State  High- 

'  way  Commission  are  carried  out,  the  State  of 
New  York  will  have  a  trunk  highway  with  a 
biuiminous  surface  extending  north  from  New 
York  City  to  Albany  and  thence  west  to  Buf- 

I   falo  aggregating  over  400  miles  in  length. 

'  In  the  surface  treatment  of  macadam  and 
gravel  roads,  several  lines  of  development 
have  been  especially  noticed :  First,  a  more 
general  use  of  refined  coal-gas  and  water-gas 
tars  in  place  of  crude  tars ;  second,  an  extra- 

'  ordinary  increase  in  the  various  kinds  of  heavy 
asphaltic  oils,  combined  with  sand,  gravel  or 
stone  chips  to  form  a  carpet  wearing  surface; 
third,  an  increase  in  the  use  of  light  oils  for 
the  purpose  of  allaying  dust  on  state  roads  and 
thus,  to  a  certain  extent,  preserving  the  sur- 
face of  the  road  by  the  retention  of  the  top 
dressing;  fourth,  a  substitution  of  mechanical 
distributors  of  both  the  pressure  spray  and 
gravity  flow  type  in  place  of  hand  application 
methods. 

The  practice  of  the  past  three  years  has 
amply  demonstrated  that  the  success  of  super- 
ficial tarring  is  dependent  upon  the  recogni- 
tion and  adoption  of  those  fundamental  prin- 
ciples which  were  laid  down  by  the  French 
engineers  in  1903.  As  those  principles  have 
not  been  adopted  in  many  instances  in  the 
United  States,  they  will  be  given  here  in 
brief.  First,  superficial  tarring  should  be 
done  only  during  dry  and  warm  weather  in 
order  to  obtain  efficient  and  economical  re- 
sults; second,  the  road  must  liave  a  dry, 
smooth  and  durable  surface ;  third,  all  dust 
must  be  thoroughly  brushed  off  in  order  to 
facilitate  the  adherence  of  the  tar;  fourth, 
after  the  distribution  of  the  coat  of  tar  it  is 
necessary,  in  order  to  avoid  a  slippery  sur- 
face, to  apply  a  dressing  of  sand,  gravel  or 
stone  chips.  The  practice  of  some  prominent 
English  engineers  does  not  include  the  adop- 
tion of  the  fourth  recommendation  cited,  as  it 
is  maintained  that  a  top  dressing  is  not  an 
essential  element  of  a  non-slippery  tarred  sur- 
face. 

A  well  developed  plan  of  annually^  treat- 
ing certain  roads  of  a  system  with  a  thin  coat 
of   bituminous    material    is   being   adopted    in 


certain  states.  This  practice  embodies  the 
recognition  of  the  fundamental  principles  of 
economy  and  efficiency  in  modern  highway 
construction ;  namely,  the  a<laptation  of 
method   and   material  to   local   conditions. 

In  connection  with  the  use  of  bituminous 
materials  by  penetration  methods  certain 
noteworthy  tendencies  are  apparent.  Most 
important  are  the  employment  of  distributing 
apparatus  and  the  formation  of  broken  stone 
courses  in  such  a  manner  as  to  endeavor  to 
secure  the  maximum  uniforniily  of  distribu- 
tion of  material  and  the  definite  limitation  of 
penetration. 

The  average  size  of  stone  employed  varies 
from  %  in.  or  %  in.  in  longest  dimension  to 
1%  in.  to  1%  in.  In  exceptional  cases,  how- 
ever, engineers  have  adopted  the  English  and 
French  practice  of  using  larger  and  more  uni- 
form sizes  of  stone  for  the  top  course.  The 
unfortunate  delays  in  the  application  of  the 
penetration  method  due  to  damp  stone  have 
been  overcome  in  some  instances  by  the  em- 
ployment of   mechanical  surface  heaters. 

A  modification  of  the  penetration  method  is 
known  as  the  "puddling  method."  The  top 
course  in  this  case  is  filled  with  screenings, 
puddled  by  watering,  and  thoroughly  rolled. 
.■\fter  the  surface  drys  out  it  is  picked  up. 
The  bituminous  material  is  then  applied,  a 
coat  of  chips  is  spread  and  the  surface  rolled. 
.■\fter  the  surplus  chips  are  brushed  off,  a 
flush  coat  of  bituminous  material  is  applied. 
The  application  of  another  coat  of  chips  and 
a  final   rolling  completes  the  process. 

Another  modification  of  the  regular  pene- 
tration method  has  been  employed  during 
1910.  In  this  method  the  foundation  is  thor- 
oughly filled  and  rolled.  A  layer  of  sand  is 
spread  upon  the  foundation  course  to  a  depth 
of  about  one  inch.  Refined  tar  heated  to 
about  250°  F.  is  then  applied  to  the  coat  of 
sand.  The  top  course  composed  of  broken 
stone  varying  from  %  in.  to  2%  ins.  in  diam- 
eter is  spread  and  rolled,  the  lower  voids 
being  filled  with  the  bituminous  mastic. 
After  consolidation  a  second  coat  of  refined 
tar  "is  applied.  As  soon  as  possible  after 
spreading  the  second  coat  of  tar  a  layer  of 
stone  chips  is  spread  and  rolled.  A  third  coat 
of  refined  tar  is  then  applied  and  the  surface 
finished  by  rolling  a  covering  of  screenings 
or  sand. 

In  the  reconstruction  of  old  roads  there 
has  been  a  general  employment  of  the  method 
of  picking  uo  the  old  surface  to  a  depth  of 
2  ins.  to  4  ins.  by  the  use  of  mechanical  scari- 
fiers, placing  a  thin  coat  of  new  road  metal 
on  the  loosened  surface,  and  then  construct- 
ing a  bituminous  pavement  by  the  penetra- 
tion   method. 

In  both  the  construction  and  reconstruction 
of  roads  by  penetration  methods  the  surface 
is  finished  in  various  ways.  One  method  is 
to  spread  a  coat  of  chips  or  sand  after  the 
first  coat  of  bituminous  material  is  applied, 
roll  thoroughly  and  after  the  road  has  set  up 
sufficiently  open  it  to  traffic.  Another  method 
is  to  apply  a  second  coat  of  liituminous  ma- 
terial before  the  application  of  a  layer  of 
chips.  The  bituminous  material  for  the  flush 
coat  may  or  may  not  be  the  same  as  used  for 
the  first  coat.  A  layer  of  chips  or  sand  is 
then  spread  over  the  flush  coat  and  thorough- 
ly rolled.  A  third  method  is  essentially  the 
same  as  the  second  method  cited  except  that 
a  layer  of  chips  is  applied  to  the  first  coat 
of  bituminous  material,  thoroughly  rolled 
and  the  surplus  chips  brushed  off  before  the 
application  of  the  flush  coat  of  bituminous 
material. 

From  the  standpoint  of  the  character  of 
bituminous  material  used  it  is  of  especial  in- 
terest to  note  the  increased  use,  particularlv 
in  1909  and  1910,  of  fluxed  natural  asphalts 
and  oil-asphalts  especially  manufactured  for 
application    to   unheated  crusher    run    stone. 

In  the  construction  of  bituminous  pave- 
ments by  the  mixing  method  a  number  of 
improvements  and  developments  should  be 
noted.  Some  attention  has  been  paid  to  hav- 
ing the  stone  dry  and  reasonably  clean.  Al- 
though the  advantages  accruing  by  using 
clean  and  dry  stone  are  recognized,  the 
practice  has  been  far  from  satisfactory,  only 
very  crude  methods  having  thus  far  been  em- 


ployed. The  practice  of  heating  stone  on 
plates  has  been  used  to  a  certain  extent  with 
deleterious  results.  In  a  few  cases  mixing 
machines  and  tar  coating  machines  have  been 
employed  in  connection  with  the  construction 
of  bituminous  pavements  which  are  to  cost 
not  over  $0.90  to  $1.00  per  square  yard.  The 
types  of  the  mixers  which  have  been  used 
to  date  are  more  or  less  unsatisfactory,  espe- 
cially when  bituminous  materials  are  used 
which  are  solid  at  ordinary  temperatures  or 
which  flow  with  considerable  difficulty  when 
cold.  During  the  season  of  1911  considerable 
development  should  take  place  in  the  heating 
of  stone  by  mechanical  dryers  and  also  in 
the  use  of  new  types  of  mixers  especially 
manufactured  for  the  purpose  of  mixing  bi- 
tuminous materials  with  a   mineral  aggregate. 

The  mixing  of  broken  stone  or  other  ag- 
gregate with  bituminous  materials  at  a  cen- 
tral plant  and  shipping  the  finished  product 
by  rail  has  not  been  developed  to  any  extent 
in  this  country.  The  product  of  one  com- 
pany, however,  has  been  used  quite  exten- 
sively in  three  or  four  states.  In  another 
case  refined  asphaltic  petroleums  have  been 
mixed  with  sand  and  gravel  and  molded  into 
blocks  at  a  central  plant.  The  blocks  have 
been   laid  as  the  wearing   surface   and   rolled. 

Bituminous  pavements  constructed  by  mix- 
ing methods  have  been  finished  in  different 
ways.  In  certain  instances  satisfactory  re- 
sults have  been  attained  by  applying  a  coat 
of  chips  or  sand  to  the  surface  of  the  course 
of  mixed  aggregate  and  thoroughly  rolling 
the  same.  In  other  cases  a  flush  coat  of 
bituminous  material  has  been  applied  before 
the  layer  of  mineral  matter  is  spread  over 
the  surface.  The  bituminous  material  used 
for  the  flush  coat  in  many  bituminous  pave- 
ments is  not  the  same  as  was  used  in  the 
mix. 

In  the  above  discussion  of  the  mixing 
method  it  should  be  noted  that  the  remarks 
do  not  in  general  apply  to  bituminous  pave- 
ments constructed  by  mi.xing  a  carefully 
graded  aggregate  and  bituminous  materials, 
and  hence  do  not  refer  to  many  types  of 
bituminous  pavements  which  have  been  used 
to  a  considerable  extent  in  the  construction 
of   streets  in   municipalities. 

In  various  parts  of  the  United  States  sand, 
gravel  and  earth  have  been  mixed  in  place 
by  various  processes  with  bituminous  ma- 
terials in  the  endeavor  to  form  an  impervious, 
dustless  and  durable  road  surface.  This  work 
is  being  watched  with  considerable  interest, 
as  the  utilization  of  local  materials  for  the 
aggregate  in  many  instances  reduces  the  cost 
of  construction  materially.  The  limitation  in 
the  weight  of  traffic  to  be  carried  throughout 
the  year  under  all  climatic  conditions  is  one 
of  the  most  important  points  under  discus- 
sion at  the  present  time  in  connection  with 
the   above   methods. 

A  new  type  of  construction  recently  intro- 
duced by  Logan  Waller  Page,  Director  of 
the  United  States  Office  of  Public  Roads,  is 
known  as  oil-cement  concrete.  In  this  process 
fluid  residual  petroleum  is  added  to  the  usual 
ingredients   composing  concrete. 

From  the  standpoint  of  the  nature  of  the 
material  used,  again  it  is  noted  that  there  is 
an  increase  in  the  use  of  refined  tar,  consid- 
erable employment  of  heavy  asphaltic  com- 
pounds and  also  the  employment  of  combina- 
tions of  tar  and  asphalt,  the  most  noticeable 
increase,  however,  being  in  the  use  of  heavy 
asphaltic  oils  which  can  be  mixed  readily  with 
broken  stone  as  it  comes  from  the  crusher. 

There  has  been  a  marked  tendency  on  the 
part  of  highway  engineers  during  the  past 
three  years  to  appreciate  more  fully  the  im- 
portance of  the  various  chemical  and  phys- 
ical properties  of  bituminous  materials.  Many 
engineers  and  manufacturers  now  wisely  ad- 
vocate using  different  grades  of  the  same  type 
of  bituminous  material  for  varying  local  con- 
ditions and  for  different  methods  of  bitu- 
minous construction.  During  1909  and  1910 
bituminous  materials  for  use  in  the  construc- 
tion and  maintenance  of  roads  have  been 
purchased  in  two  ways :  namely,  by  buying 
direct  from  the  manufacturer  a  product  known 
under  a  trade  name  and  by  purchasing  the 
material   under   specifications.     The   old    cus- 
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tiiiii  el  -simply  imrchasinK  bilumiiious  mate- 
rinl  iiiultT  ;i  trade  name  witlioiil  invest is^itioii 
oi  its  properties  is  being  replaced  by  the 
second  method.  The  object  of  the  second 
method  has  been  to  cover  one  or  more  of  the 
folloxvinK  points;  first,  to  secure  uniformity 
in  the  material  furnished  for  a  ^iven  con- 
tract ;  second,  to  obtain  a  compound  whicli 
conforms  to  certain  reiiuireinenls  with  refer 
ence  to  the  chemical  and  physical  properties 
of  the  material  which  are  considered  essen- 
tial :  third,  to  provide  n  standard  by  which  it 
is  hoped  that  a  satisfactory  material  may  be 
duplicated  on  other  contracts.  The  eft'cct  of 
the  various  physical  and  chemical  properties 
of  bitnmiuo\is  materials  011  their  value  as 
road  binders  is  beiiii;  imcslifiated  by  a  spe- 
cial cOmmitloe  of  ilio  .Vmerican  Society  of 
Civil  EnRineers  Standard  methods  of  test- 
ing bituminous  materials  is  the  subject  of  in- 
vestigation  by  a  sub-committee  of  the  .-Xnicri 
can   Societv  "for  Testing   Materials. 

In  this  cinintry.  as  well  as  in  Europe,  con- 
siderable confusion  results  due  to  the  lack  of 
miifonnitv  among  en.uinocrs.  chemists  and 
manufacturers  relative  to  the  nomenclature 
of  bituminous  materials.  Until  a  recognized 
nomenclature  is  adopted  it  will  be  advisable 
to  deline  methods  and  materials  in  order  to 
avoid  misinterpretation  of  information  fur- 
nished relative  to  the  construction  and  main- 
tenance of  bituminous  surfaces  and  bitumin- 
ous pavements. 

Notes  on  Road  and  Street  Work. 

Sprinkling  for  Steam  Roller  and  Use  of 
Coke  as  Fud. — The  use  of  a  water  sprink- 
ling apparatus  attached  to  the  steam  road 
roller  has  effected  a  considerable  saving  in 
road  work  in  the  Uxbridge  Rural  District, 
England.  In  his  annual  report  the  engineer 
of  the  District  states  that  before  fixing  the 
sprinkling  apparatus  on  the  roller  it  was  nec- 
essarv  to  hire  a  horse  and  man  for  the  water 
cart  the  whole  time  the  roller  was  working, 
at  a  cost  of  never  less  than  $1.08  per  day. 
The  engineer  also  states  that  the  substitution 
of  coke  for  coal  for  the  steam  roller  has 
resulted  in  a  saving.  He  has  found  that  a 
chaldron  of  coke  (2.500  to  2.000  lbs.)  at  $3. 
lasts  as  long  and  does  as  much  work  as  a 
long  ton   of  coal  at  $4.32 

Oil  and  Sand  for  Preventing  Slipperiness. 
—A  surface  treatment  of  oil  and  sand  is  being 
used  by  Mr.  James  C.  Traville.  Street  Corn- 
missioiier  of  St.  Louis,  Mo.,  to  prevent  slipperi- 
ness on  wood  block  and  asphalt  pavements. 
The  oil  is  applied  hot  by  means  of  a  specially 
designed  tank  wagon  fitted  up  with  fan  sprays 


and  a  hand  pump  for  producing  pressure.  It 
has  been  found  that  with  a  pressure  of  10  to 
ir>  lbs.  to  the  inch  an  18  to  20"  B  oil  at  a  tem- 
perature of  250''  to  iiSO"  F.  can  be  spread  with 
no  difliculty  at  the  rate  of  0.15  gals.  |kt  sq. 
yd.  at  an  air  temperature  as  low  as   150"  F. 

Concrete  Paved  Roads  in  Ohio. — Por- 
tions of  two  state  highways  in  Ohio  are  being 
surfaced  with  reinforced  concrete,  according 
10  the  last  annual  report  of  James  C.  Wonders, 
State  Highway  Commissioner.  A  length  of 
\\i  miles  is  being  constructed  in  Harrison 
County,  and  M,  mile  in  Pike  County.  In  both 
cases  this  work  is  located  on  roads  that  ai;e 
subject  to  overflow,  and  it  was  partly  on  this 
account  that  concrete  was  selected.  The  con- 
crete will  be  14  ft.  wide  and  (i  ins.  thick,  made 
in  the  proportion  of  1  part  cement,  2'-;  parts 
sand,  and  5  parts  gravel,  and  it  will  be  rein- 
forced with  No.  11  wire,  woven  in  a  6-in. 
mesh.  The  reinforcing  will  be  placed  midway 
between  the  upper  and  lower  surfaces,  and 
the  work  will  be  cut  in  sections  .*)0  ft,  in  longtli 
The  joints  will  be  at  an  angle  of  45°  with  the 
line  of  the  road.  The  concrete  will  be  a  wet 
mixture,  and  it  will  be  rough  floalctl  with  a 
plank  template,  so  as  to  leave  a  safe  footing  for 
iiorses.  A  section  of  this  class  of  construction 
wMS  built  last  year  in  the  experimental  road 
work  of  the  Stale  Hi.ghway  DciiarliiKiit  This 
section  is  now  in  perfect  condition  after  a 
year's  use  and  its  surface  has  been  very  sat- 
isfactory. The  specifications  for  these  new 
contracts  provide  for  more  careful  construction 
than  that  of  the  experimental  rriad. 

Some  Data  on  Telford-Macadam  Con- 
struction.—  .\  len.utli  of  telford-inaiadaii! 
was  constructed  last  year  on  a  section  of  the 
Falls  road  from  Broadway  to  Beaver  Dam 
Run  in  Raliimore  County.  The  work  was 
done  by  the  county's  own  forces..  The  road 
was  constructed  of  local  flint  stone,  except  the 
binding  course,  which  was  blue  limestone.  The 
first  course  was  of  telford  construction  the 
field  stones  being  set  on  end  close  together. 
then  sledged  over  and  thoroughly  rolled.  The 
thickness  of  this  cour.se  was  about  10  ins. 
Upon  the  first  course  was  placed  3  ins.  of 
broken  flint  stone  from  1  to  2  ins.  in  size  and 
rolled,  then  another  3-in.  layer  was  spread 
and  rolled  until  firm  and  hard.  Over  this 
course  was  spread  limestone  screenings,  and 
watered  and  rolled  until  firm  and  well  bound 
together.  .'Ml  the  stone  was  purchased  from 
the  farmers  living  along  the  road  or  near  by. 
Of  the  total  cost  of  $10,076,02  for  the  work 
only  $l.-5!)5.72  was  paid  outside  of  the  neigh 
borhood  of  the  section  of  the  road.  The  work 
of  laying  telford  was  done  by  men  from  the 
neighborhood  who  had  not  had  any  experience 


in  this  class  of  construction  and  at  first  the 
work  progressed  very  slowly,  but  the  men  soon 
became  familiar  with  the  work  and  more  speed 
was  made,  I'he  cost  for  setting  telford  base 
was  .ibout  7  cts.  per  sq.  yd.,  the  cost  of  sled.g 
ing  about  3  cts.  per  sq.  yd,  and  the  cost  ol 
rolling  about  2  cts.  per  sq.  yd.  This  does  not 
include  the  cost  of  delivering  the  stone  to  the 
setters,  but  is  purely  for  tlie  setting  of  the 
stone,  sledging  and  rolling  until  they  are  well 
bedded  and  solid.  The  cost  of  the  top  course 
was  about  the  same  as  the  usual  cost  of 
macadam. 

Macadam  with  Asphaltic  Binder.  In  ihi- 
construction  last  year  of  the  Regal  Road  in 
Spokane  County,  Wash.,  the  contract  involved 
2.18  miles  of  grading  and  macadam.  The  con- 
tract covered  two  separate  pieces  of  road,  the 
Regal  road  proper  having  a  length  of  1,47 
miles,  and  the  extension  0,71  miles.  These 
two  pieces  are  separated  by  a  strip  1,325  ft, 
in  length,  which  was  improved  a  number  of 
years  ago.  The  grading  was  almost  all  sand, 
easily  handled,  but  hard  to  keep  in  place  while 
finishing  the  road.  The  stone  used  was  en- 
tirely local  material,  crushed  with  an  Aurora 
No.  3  crusher,  with  a  capacity  of  100  yds 
daily.  The  power  was  obtained  from  an  old 
3G-h.  p.  Case  steam  road  roller,  which  was 
Ijelted  to  the  crusher.  The  stone  used  on  the 
Regal  road  proper  was  a  basaltic  talus,  being 
found  in  sizes  which  could  be  handled  by  the 
crusher.  On  the  extension  the  stone  was  a 
rather  coarse-grained  micacious  granite,  found 
in  a  quarry  near  the  road.  Considerable  blast- 
ing and  quarrying  was  necessary  to  fit  these 
stones  for  the  crusher.  The  stone  on  the  Regal 
end  made  much  the  best  road,  being  finer 
grained,  and  not  grinding  up  so  badly  under 
traffic.  The  binder  was  an  asphaltic  oil  manu- 
factured for  this  special  purpose.  On  the 
Regal  road  proper  this  oil  was  applied  to  the 
road  through  a  tar  sprayer  attached  to  the 
toller.  This  did  not  work  out  very  well,  and 
.1  considerable  portion  of  the  surf.ace  was  oiled 
without  pressure.  On  the  extension,  the  oil 
was  heated  in  a  tank  car  by  means  of  a  small 
20-hp.  steam  boiler,  48  hrs.  being  required  to 
heat  4.000  gals.  The  oil  was  spread  from 
a  Baldwin  Patent  oil  spreader,  spreading  to  a 
width  of  6  ft.  The  flow  of  oil  can  be  con- 
trolled by  the  operator,  and  %  gal.  to  the  sq 
vd.  gave  good  results.  Screenings  were  applied 
hv  hand  and  the  road  rolled  as  soon  as  pos- 
sible after  oiling.  Loose  rocks  have  been 
placed  on  the  shoulders  to  keep  traffic  off  the 
soft  spots  and  to  prevent  erosion.  The  road 
according  to  the  last  biennial  report  of  the 
State  Highway  Commission,  is  hard  and  dust- 
less,  and  gives  every  promise  of  wearing  well 
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A  Method  for  Determining  the  Going 
Value  of  Water-Works.* 

In  any  engineering  project  involving  ulti- 
mate return  to  the  investor  in  the  shape  of 
revenues,  there  must  be  considered  not  only 
the  expenditures  necessary  to  build  the  phys- 
ical plant— with  which,  of  course,  the  engineer 
is  most  directly  concerned — but  also  the  in- 
vestment necessary  to  put  the  plant  into  suc- 
cessful operation  and  to  create  the  revenues 
that  justify  its  construction.  This  portion  of 
the  cost  of  a  project  has  been  termed  by  the 
Courts,  the  "Going  Value."  or  the  "Going 
Concern  Value," 

Too  often  the  promoters  or  investors  in  a 
legitimate  enterprise  have  either  overlooked 
the  importance  of  providing  the  necessary 
funds  10  cover  this  cost  of  the  Going  Con- 
cern, which  it  will  be  seen  is  made  up  largely 
of  the  deficits  occurring  in  the  early  opera- 
tion and  development  of  the  business  of  com- 
pleted plants,  or  they  have  under-estimated 
their  amount  In  the  same  way,  also,  the  en- 
gineer has  failed  sometimes  to  call  the  atten- 
tion    of     the     financier     to     the     fact     that 


•From  "The  Going  Value  of  Water  Works  ■ 
by  Leonard  Metcalf  and  John  W.  Alvord,  I'roc 
Am    Soo    C,    R..   Vol,   xxxvii.  p.  156. 


such  deficits  wmII  inevitably  be  encoun- 
tered in  the  early  days  of  operation.  Such 
costs  not  being  properly  chargeable  to  physical 
construction,  the  engineer,  called  in  by  his 
client  to  design  and  supervise  the  building  of 
the  plant,  but  not  concerned  with  its 
operation  or  with  the  upbuilding  of  its 
business  thereafter,  has  naturally  consid 
ered  these  costs  to  be  outside  of  his  domain 
or  responsibility. 

There  arc  circumstances,  however,  which 
compel  the  engineer  to  give  attention  to  this 
part  of  the  investment,  and  which  raise  the 
question  whether,  after  all,  he  is  not  better 
fitted  to  determine  these  expenses  intelli- 
gently than  is  the  promoter,  the  financier,  or 
the  owner :  for  the  study  of  such  added  values 
involves  primarily  knowledge  of  plant  opera- 
tion, as  well  as  business  prom^tion,  a  class  of 
information  which  the  consulting  and  super- 
vising engineer  must  have,  in  order  to  design 
plants  which  may  be  operated  economically. 
The  engineer,  well  versed  in  such  matters, 
therefore,  should  be  as  fair  and  competent 
a  judge  of  the  going  value  of  a  project  as  of 
the  design  and  cost  of  its  physical  structure. 

The  necessity  of  estimating  going  value  has 
been  forced  directly  on  the  attention  of  the 
engineer  engaged  in  constructing  arid  operat 


ing  public  utilities  by  the  fact  that  he  is  often 
called  on  to  value  the  plant  and  property  of 
a  "going"  concern.  The  work  of  estimating 
the  physical  part  of  the  property  is  not  diffi- 
cult, and  usually  lies  well  within  the  domain 
of  his  acquired  experience,  but  when  it  comes 
to  estimating  the  value  of  an  already  acquired 
income,  involving,  as  it  does,  a  working 
knowledge  of  operating  costs,  hypothetical 
growth,  estimates  of  semi-developed  revenues, 
and  the  like,  the  engineer  finds  himself  con- 
fronted with  a  problem  which  demands — in 
addition  to  such  experience — some  knowledge 
of  the  law.  a  judicial  attitude  of  mind,  and 
logical  thinking  of  the  highest  order. 

In  the  last  dozen  years  or  so.  the  frequent 
demands  for  the  appraisal  and  valuation  of 
water-works  properties  in  .\merica.  tor  me 
purpose  of  ourchase  or  for  rate-making,  have 
compelled  the  attention  of  engineers  to  this 
difficult  subject  to  a  degree  perhaps  greater 
in  water- works  than  in  any  other  class  of 
public  utilities,  so  that,  while  going  value  :s 
common  to  almo.st  all  forms  of  human  enter 
prise,  and  will  inevitably  be  more  and  more 
clearly  recognized  in  all  cases  where  com- 
plete preliminary  estimates  or  scientific  re- 
valuation are  required,  yet,  up  to  the  present 
time,    water- works   valuations    have   been    re- 
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TABLE    I.— GENERAL    STATISTICS    RELATING    TO    ASSUMl' 

••THE    EXISTING    PLANT 

Tear  ending  Dec.  31.  1910. 

Population    300,000 

Miles  of  pipe,  all  kinds -ISO 

Population  per  mile  of  pipe l>25 

Taps  in  service   (live) 40.000 

Per  1,000   population 133 

Per  mile  of  pipe 83 

Persons   per   tap 7.S 

Consumption,  annual,  in  millions  of  gallons 10,950 

Daily,  in  millions  of  gallons 30 

Per  capita,  in  gallons  per  day 100 

Per  mile  of  pipe,  in  gallons  per  day 62,500 

Per  tap.  in  gallons  per  day 750 

Hvdrants    (number)     3,840 

Per   1,000  population 12.8 

Per  mile  of  pipe 8 

Gross    income    (total) $1,050,000 

Per  capita    3.50 

Per  mile  of  pipe 2,190 

Per  tap 2(;.2f. 

Per   million    gallons   consumption 95.9(i 

Gross  income,   exclusive  of  livdrant   rentals J  896,400 

Per  capita    2.99 

Per  mile  of  pipe 1.870 

Per  tap   • 22.40 

Per  million   gallons 81.96 

Cost   of  operation,    exclusive  of   fixed   charges  and 

depreciation     J  360,000 

Per   capita    1.20 

Per  mile  of  pipe 750 

Per  tap    • 9.00 

Per   million  gallons 32.90 

Percentage  of  gross   income ?,4.?,'', 

Net    income,    exclusive   of   fixed   charges   and   de- 
preciation       i  690.000 

Per   capita    2.30 

Per  mile  of  pipe 1.440 

Per  tap   • 17.25 

Per   million   gallons 63.00 

Percentage   of  gross 65.7% 

Hydrant  rental  (total) • S  153.600 

Per    hydrant    46 

Per  mile  of  pipe 380 

Taxes   (annual)    84,000 

Percentage  of  gross  income ■ 8% 

Note. — The  units  have  been  compirted  by  slide-rula. 
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1920. 

330,000 

365,000 

520 

570 

63r. 

640 

45.000 

61,000 

136 

140 

86 

88 

7.3 

7.1« 

13.250 

16.980 

36.3 

43.8 

110 

120 

€9,800 

76,900 

807 

859 

4.420 

5,130 

13.4 

14 

8..', 

9 

Jl. 190, 000 

$1 
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3.61 

3.56 

2.290 

2.270 

26.40 

25.40 

S9.90 

SI. 10 

$1,013,200 

Jl, 192. 320 

3.07 

3.2« 

1.950 

2,090 

22.60 

23,40 

76.50 

74,60 

$  402,000 

t 

430.000 

1  oo 

I.IS 

77S 

754 

8.94 

8.44 

30.38 

26,90 

33.S'> 

53,2% 

J  788.000 
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866. ooe 

2.39 

2,J7 
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1 
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40 
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sponsible  for  most  of  the  effort  which  has 
been  made  to  systematize  logical  investigation 
of  this  subject. 

Methods  for  properly  estimating  going  value 
have  been  discussed  in  water-works  valua- 
tions for  more  than  a  dozen  years,  and  many 
minds  have  contributed  valuable  suggestions 
which  have  modified  early  views  and  sys- 
tematized its  computation,  until  now  certain 
general  principles,  concepts,  and  courses  of 
procedure  for  determining  going  value,  have 
come  to  be  recognized  as  sound  and  helpful. 

It  is  not  strange,  however,  that  estimators 
new  to  the  subject,  who  from  time  to  time 
find  themselves  obliged  to  give  it  attention, 
are  temporarily  involved  in  some  of  its  com- 
plexities, and  originate  suggestions  which  have 
already  been  well  discussed  and  perhaps 
shown  not  to  stand  the  test  of  reason.  This, 
of  course,  tends  to  confuse  the  discussion. 
It  is  desirable,  therefore,  that  what  has  al- 
ready been  accomplished  should  be  recorded, 
so  that  further  progress  can  be  made. 

Fully  recognizing  that  lack  of  specific  in- 
formation and  discussions  have  given  rise  to 
honest  differences  of  opinion  as  to  the  details 
of  going  value  determination,  the  writers 
offer  this  paper  as  a  further  contribution  to 
the  subject,  with  particular  reference  to  a 
certain  phase  of  it,  namely,  the  consideration 
to  be  attached  to  the  interest  account.  This 
item,  though  of  comparative  insignificance  in 
the  valuation  of  small  plants,  is  of  very  sub- 
stantial importance  in  its  bearing  nn  the  going 
value  of  large  plants. 

tIEFINITION    OF    GOING     V.\IA1\ 

(jomg  value  may  be  defined  as  the  value  of 
a  created  income,  or— from  the  reproduction 
point  of  view— tlie  cost  of  acquiring  a  given 
income.  Commonly,  though  erroneously,  con- 
sidered as  an  intangible  v;iluc.  it  is  none  the 
less  a  real  element  of  cn^t.  which  must  be 
taken  into  account. 

The  "going  value"  or  the  puhhc  service  or 
quasi-municipal  corporation  is  somewhat  anal- 
ogous to  the  "good-wUl"  of  the  business  cor- 
poration. It  requires  time  and  investment  to 
build  up  good-will  in  business.  The  operator 
of  the  public  service  cnrporation  knows  that, 
under  ordinary  circumstances,  he  cannot  hope 
to  meet  the  operating  expenses  and  fixed 
charges  of  his  corporatii'n  in  the  first  few 
years  of  its  existence.  It  must  pass  through 
a  formative  period  durin.g  wliich  the  lossesin 
operation  and  fixed  charges  miist  be  carried 
until  its  gross  income  i^  -nflicient.  not  only 
to   meet    the   operating   ar.'l    maintenance   ex- 


penses, but  also  to  leave  a  margin  sufficient  to 
cover  depreciation  and  fixed  charges. 

Going  concern  cost,  therefore,  is  as  much 
a  part  of  the  reproduction  cost  of  a  public 
service  corporation's  property  as  is  the  repro- 
duction cost  of  its  physical  plant.  It  apper- 
tains, however,  to  the  business,  rather  than 
to  the  physical  part  of  the  plant. 

As  a  fundamental  principle,  it  must  be 
clearly  understood  that  cost  is  not  synony- 
mous with  value.  What  a  property  has  cost 
in  the  past  may  be  of  use  in  determining  what 
its  present  value  is,  hut  clearly  past  cost  is 
not  necessarily  identical  with  present  value; 
therefore,  in  determining  past  cost  one  should 
confine  oneself  to  that  line  of  inquiry  alone 
until  it  is  completed,  and  in  reproducing  ,i 
plant  it  is  only  proper  and. logical  to  consider 
similarly  what  it  would  cost  to  rebuild  it 
under  present  conditions.  The  two  should 
not  be  confused.  Both  may  aid  in  determin- 
ing value.     Neither  is  value  of  itself  alone. 

I'he  Wisconsin  Public  Service  Connnission. 
in  one  of  its  recent  decisions,  has  taken  as  a 
measure  of  going  value,  in  a  reproduction  of 
the  property,  the  past  cost  to  the  company,  in 
operating  deficits,  advertising,  and  other  ex- 
penses incident  to  building  its  income  up  to 
the  point  where  it  is  sufficient  to  carry  the 
depreciation  and  fixed  charges,  as  well  as  the 
operation  and  maintenance  expenses  of  the 
project.  .A,s  applied  to  the  reproduction  meth- 
od, this  interpretation  of  going  value  is  er- 
roneous, because  it  deals  with  the  "original" 
cost,  and  not  the  "reproduction"  cost,  of  de- 
veloping the  present  income  of  the  plant;  and 
because,  while  admitting  that  original  cost  is 
significant  in  a  determination  of  the  value  of 
the  corporation's  property,  the  Courts  hold 
that  it  is  not  of  controlling  importance,  and 
have  laid  down  the  precept  that  the  reproduc- 
tion cost,  as  of  the  date  of  valuation  or  taking 
of  the  plant,  shall  be  accurately  determined 
as  one  of  the  standards  of   present   v;ilue. 

If  such  is  the  case  with  reference  to  the 
physical  plant,  why  not  witli  reference  to  the 
business  of  the  corporation'  Obviously,  it 
should  be  so,  for  a  moment's  rcnectiini  will 
make  clear  that,  with  growth  in  popuianon, 
the  company  has  to  face  constant  demands 
for  new  capital,  to  meet  the  growing  needs 
of  the  connnunity,  and  this  new  capital  passes 
through  a  period  when  it  does  not  earn  an 
adequate  return,  in  exactly  the  same  w.ay  a- 
occurred  in  the  case  of  the  capital  originally 
put  into  the  plant.  The  going  value  of  the 
plant,    therefore,    under     normal     conditions. 


should  increase  with  the  lapse  of  tinu.  and 
with  increasing  investment  in  plant  and 
business. 

The  Measure  of  iioing  Vahie. — What,  then, 
IS  the  measure  of  this  going  value,  and  what 
elements  influence  its  amount? 

Without  going  too  minutely  into  a  history 
of  the  development  of  the  methods  for  the 
determination  of  going  value,  already  fairly 
well  established,  suffice  it  to  say  that  in  a 
general  way  it  has  been  found  necessary  to 
measure  this  element  by  a  hypothetical  com- 
parison. This  is  done  by  determining  the  dif- 
ference in  earning  capacity  between  the  exist- 
ing plant  and  a  hypothetical  new  plant,  which, 
for  convenience,  may  be  called  "The  Com- 
parative Plant."  This  comparative  plant  is 
assumed  to  be  built,  beginning  with  the  date 
of  valuation,  or  taking,  and  to  acquire  busi- 
ness up  to  the  level  of  the  existing  company 
as  rapidly  as  possible.  The  sum  of  the  pres- 
ent worths  of  the  annual  excess  in  net  return 
nf  the  existing  plant  over  the  hypothetical  or 
comparative  plant,  in  the  period  of  years  from 
the  date  of  taking  to  the  time  wdien  the  earn- 
ings of  the  comparative  plant  are  assumed  to 
become  identical  with  those  of  the  existing 
plant,  represents  the  going  value  of  the  exist- 
ing plant. 

The  sum  thus  obtained  represents  the  addi- 
tional amount  which  a  purchaser  could  afford 
to  pay  to  the  owners  of  the  existing  plant  for 
its  established  income,  over  and  above  the 
cost  of  its  physical   property. 

This  method  of  arriving  at  going  value 
may  be  termed  the  "Comparative  Method," 

The  Investor  at  the  Parting  of  the  Ways. — 
In  the  case  of  a  large  plant,  in  which  the 
period  of  years  required  for  the  reproduction 
or  building  of  its  physical  property  would  be 
long,  it  W'ill  be  helpful,  in  analyzing  its  going 
value,  to  place  oneself  in  the  position  of  an 
assumed  capitalist,  who  stands,  on  the  date 
of  valuation,  in  the  position  of  having  in  hand 
the  necessary  capital,  so  that  he  could  either 
buy  the  existing  going  plant  with  its  estab- 
lished business,  or  build  a  new  hypothetical  or 
comparative  plant  to  replace  the  existing  one 
under  non-competitive  conditions.  In  brief, 
this  imaginary  capitalist  may  be  considered  as 
standing  at  the  parting  of  the  ways,  with  a 
choice  of  two  paths,  and  as  desiring  to  know 
from  his  engineer  their  relative  financial  de- 
sirability. This  requires  the  engineer  to  de- 
teriiiiiie  fi)r  both  cases  the  probable  return 
which  the  capitalist  would  receive  071  his  in- 
\estineiit,  during  the  period  of  years  assumed 
.IS  fairix-  necessary  for  a  comparative  plant 
10  acquire  the  growing  business  of  the  exist- 
ing plant. 

Knowledge  of  nperating  condition^  and 
growth  of  plants  under  different  circum- 
stances allows  this  comparison  to  be  made 
with  greater  certainty  than  might  be  sup- 
posed. It  is  necessary,  however,  to  be  strictly 
judicial  and  thoroughly  logical,  in  order  to 
produce  reasoning  which  will  stand  the  test 
'>f  cross-examination. 

Some  of  this  reasoning  will  be   followed  : 

Should  the  capitalist  take  the  first  path,  and 
buy  the  existing  plant,  he  will  evidently  re- 
ceive as  return  on  his  investment  the  net  in- 
come indicated  by  its  past  history,  modified 
by  such  circumstances  as  will  be  likely  to  in- 
rtuence  its  net  income  during  the  period  when 
a  new  comparative  plant  can  reasonably  hope 
In  "vcri.-d^e  its  develnpment. 

It  he  chooses  the  second  p;illi.  that  is.  to 
build  the  new  hypothetical,  or  comparative' 
plant,  he  must  be  assumed  to  have  in  hand  at 
the  date  of  taking,  a  capital  sum  equal  to  the 
lull  rcprndnclion  cost  of  the  existing  plant 
and  its  business.  This  capital  he  iniist  keep 
in  such  ready,  or  coinertihle,  loriii  ,is  to  en- 
able him  to  meet  the  hypnlhciical  rosts  and 
expenses  as  they  arise. 

Obviously,  on  this  second  path,  a^  a  builder 
of  a  new  plant,  be  will  not  have  to  use  the 
full  amount  of  his  capital  at  first,  but  will 
make  only  such  expenditures  as  may  conform 
to  the  reasonable  construction  requirements 
from  year  to  year,  until  the  end  of  the  con- 
struction period  of  his  comparative  plant,  and 
thereafter,  such  additional  expenditures,  up 
to   the    end    of   the    going   value    development 
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period,  as  may  correspond  to  the  cost  of  de- 
veloping the  business  or  going  value  of  a 
newly    starting   company. 

The  capitalist  then  finds  himself,  in  this 
second  path,  in  the  position  of  still  having  in 
hand  at  the  end  of  the  first  year,  a  consider- 
able proportion  of  his  capital,  on  which  por- 
tion he  will  be  able  to  earn  a  rate  of  interest 
commensurate  with  the  need  of  keeping  it  in 
convertible  form.  For  comparative  pur- 
poses, however,  he  will  lose  the  return  on  the 
money  expended  during  the  first  year  for  con- 
struction requirements. 

Similarly,  for  the  second,  third,  and  addi- 
tional years  of  construction  and  development 
of  going  value. 

Clearly,  if  the  existing  plant  is  small,  so 
that  the  construction  period  of  a  comparative 
plant  will  not  exceed  one  year,  the  amount  of 
unemployed  capital  on  which  interest  can  be 
earned,  pending  its  use  for  construction  pur- 
poses or  acquirement  of  business,  will  be 
small,  perhaps  negligible,  and  will  have  little 
effect  on  the  going  value  of  the  property  in 
question. 

In  the  case  of  a  large  plant,  however,  it  be- 
comes an  element  of  importance,  substantially 
reducing  the  amount  of  the  going  value  which 
would  obtain,  were  this  return  on  unemployed 
capital  neglected,  and,  therefore,  it  must  be 
given  careful  consideration. 

It  remains,  then,  to  compare  these  two  paths 
in  terms  of  returns  on  the  two  plants,  through 
the  period  required  for  the  development  of 
the  comparative  plant.  To  do  this,  first  find 
the  differences  in  the  return,  under  proper  ac- 
counting methods,  on  the  existing  plant,  in 
the  light  of  its  past  history,  and  on  the  com- 
parative plant,  under  reasonable  assumptions 
as  to  development  of  income,  including  allow- 
ance for  depreciation  in  both  cases,  but  ex- 
cluding consideration  of  the  interest  charges; 
then,  to  the  sum  of  the  present  worths  of 
these  differences,  add  the  sum  of  the  present 
worths  of  the  annual  return  on  the  unem- 
ployed capital.  The  result  thus  found  should 
logically  measure  the   going  value. 

It  is  evident  that  interest  should  not  be  in- 
cluded as  an  operating  charge,  for  the  reason 
that  the  relative  return  on  the  two  plants,  of 
which  interest  is  a  part,  is  the  thing  sought. 
To  include  interest  or  profit  on  capital  (in- 
vested in  plant,  in  contradistinction  to  unem- 
ployed capital)  as  an  operating  charge,  would 
be  to  charge  to  operating  expenses  a  portion 
of  the  very  return  which  it  is  desired  to  value, 
instead  of  crediting  it  to  the  capitalist  as  a 
part  of  the  return  to  be  derived  on  the  two 
comparative  investments. 

It  is  of  importance  at  the  beginning  to  un- 
derstand clearly  that  all  accounts  with  the 
capital  under  consideration  must  be  begun 
at  the  date  of  taking,  or  at  the  parting  of  the 
ways,  as  it  has  l)een  called,  because  the  dis- 
cussion of  return  is  wholly  a  comparative 
one  from  this  point  of  view.  Some  confusion 
has  resulted,  even  on  the  part  of  those  fa- 
miliar with  the  subject,  due  to  lack  of  appre- 
ciation of  this   fact. 

The  writers,  therefore,  will  proceed  to  dis- 


cuss more  in  detail  this  question  of  return, 
by  which  is  meant,  in  the  case  of  the  existing 
plant,  the  difference  between  gross  annual 
income  and  operating,  maintenance,  and  de- 
preciation charges,  excluding  interest  charges, 
however,  and  in  the  case  of  the  comparative 
plant  the  same  difference  plus  the  income  de- 
rived from  the  unemployed  capital. 

In  discussing  the  development  and  operation 
of  the  comparative  plant,  the  following  con- 
siderations are  of  importance: 

(1) — The  rate  of  interest  for  readily  con- 
vestible  capital  is  low.  It  will  vary  with  the 
length  of  the  period  of  construction,  and  to  a 
lesser  degree  with  the  length  of  the  period  of 
acquisition  of  the  business  of  the  existing 
plant  by  the  new  comparative  plant.  For  the 
bulk  of  the  unemployed  capital,  held  in  read- 
ily convertible  form,  but  awaiting  use  for  con- 
struction purposes,  5  per  cent  is  too  high  a 
rate  in  most  cases.  Probably  4  per  cent,  more 
or  less,  <lepending  on  local  conditions,  is  a 
fairer  rate.  For  that  portion  of  the  unem- 
ployed capital  which  is  to  be  used  for  con- 
struction purposes  during  the  year,  unless  its 
amount  is  very  substantial,  2  per  cent  a  year, 
or  thereabouts,  on  the  average  balance  in 
bank,  would  seem  to  be  a  fair  allowance. 

(2) — Bankers  will  charge  a  discount,  or 
brokerage,  for  the  service  of  holding  funds  in 
readiness  for  use  as  required  by  construction 
needs,  which  will  tend  to  decrease  the  net 
rate  of  return  on  the  unemployed  capital. 

(3) — While  this  discount  for  keeping  funds 
in  readiness  would  reduce  the  average  rate  of 
interest,  if  the  amount  on  deposit  during  the 
year  is  substantial,  a  portion  of  the  bank  bal- 
ance can  be  kept  in  the  form  of  certificates  of 
deposit,  on  which  a  rate  of  interest  higher 
than  2  per  cent  should  be  earned.  If  the 
anticipated  annual  expenditures  in  plant  con- 
struction are  very  large,  a  careful  analysis 
may  be  made  of  the  probable  bank  balances  as 
affecting  the  rate  of  interest  which  might  be 
allowed  thereon  by  bankers.  Under  these  as- 
sumptions, the  average  rate  of  interest  which 
would  be  earned  by  the  capitalist  on  his  un- 
employed capital,  less  discount,  would  prob- 
ably vary  between  3'/2  and  4  per  cent. 

(4) — The  larger  the  rate  of  interest  allowed 
on   this  unemployed  capital,  the   smaller  the 


resulting  going  value  of  the  existing  plant 
The  actual  effect  (in  percentage)  on  going 
value  is  of  lesser  importance  than  would  per- 
haps ajipcar  at  first  thought,  for  the  reason 
that  the  period  during  which  there  is  unem- 
ployed capital  on'  hand  is  small,  as  compared 
with  the  total  going  value  development  period. 

In  its  more  general  aspect,  the  comparative 
method  of  computing  going  value  may  be  said 
to  conform  to  the  actual  experience  of  the 
investor  in  public  service  properties,  and,  to 
some  extent,  to  the  condition  which  he  would 
have  to  face  were  he  to  build  a  rival  plant, 
rather  than  to  buy  an  existing  plant.  Such  is 
the  case  when  a  city,  desiring  to  duplicate  a 
public  utility,  rather  than  to  purchase  the  ex- 
isting property,  overlooks  or  wilfully  neglects 
the  fundamental  economic  conditions  which  it 
must  meet,  assuming  that  a  reproduction  of 
the  physical  property  is  all  that  is  necessary, 
without  allowance  for  going  value.  Under 
such  circumstances  the  property  is  reproduced 
under  competitive  conditions  (contrary  to  the 
non-competitive  fundamental  hypothesis  of 
the  "comparative"  method),  which  inevitably 
builds  up  the  going  value  to  large  proportions. 
This  has  been  the  actual  experience  of  certain 
cities  such  as  Mobile,  Ala.,  Sioux  Falls,  S. 
Dak.,   Newark,  Ohio,  and  others. 

The  general  theory  of  going  value  conforms 
strictly  to  the  reproduction  cost  theory,  and 
makes  no  assumption  as  to  what  the  existing 
plant  should  earn  on  its  investment,  but  is 
based  on  the  actual  past  return  derived  by  the 
existing  plant  and  the  probable  return  in  the 
immediate  future. 

Furthermore,  the  results  obtained  by  the  ap- 
plication of  this  comparative  method  appear  to 
comport  with  the  range  of  going  values,  com- 
mon in   enterprises  of  this  sort. 

PRINCIPAL  FACTORS   AFFECTING  GOING  VALUE. 

What,  it  may  be  asked,  are  the  factors  most 
affecting  going  value? 

In  the  comparative  method,  aside  from  the 
relative  gross  earnings,  and  operating  and 
maintenance  expenses,  the  factors  influencing 
most  the  magnitude  of  the  going  value  are: 

1.  The  period  of  construction  required  for 
building  the  assumed  new  hypothetical,  or 
comparative   plant ; 

2.  The  going  value  development  period,  or 
the  period  from  the  date  of  taking  to  the 
time  at  which  it  is  assumed  that  the  compara- 
tive plant  may  overtake  the  growing  business 
of  the   existing  plant; 

3.  The  rate  of  acquisition  of  income  by  the 
comparative  plant,  during  the  going  value  de- 
velopment period ;  that  is,  from  the  date  of 
taking  to  the  time  when  the  comparative  plant 
is  assumed  to  have  reached  the  same  stage  of 
development  of  business  as  the  existing  plant; 

4.  The  stage  of  development  of  the  exist- 
ing plant;  that  is,  whether  it  may  be  said  to 
be  in  a  condition  where  its  income  is  truly 
commensurate  with  the  degree  of  develop- 
ment of  its  physical  plant,  instead  of  being 
either  over-built  or  under-built; 

5.  The  difference  in  annual  depreciation 
charges  assumed  for  the  two  plants; 

6.  The  rate  of  return  on  the  unemployed 
capital  to  be  used  in  building  the  comparative 
plant,  estimated  as  reasonable  for  capital 
which  must  be  kept  in  a  readily  convertible 
form  for  application  to  construction. 

Period  of  Construction. — The  period  and 
rate  of  construction  of  any  comparative  plant 


TABLE  III.— COMPARATIVE  PLANT.  INTEREST 

o   o.- 

Total  net  physical  ""r-Sb  . 

value,     exclusive     of  oo"c 

going   value   and    in-  JJ.-M'^s 

terest      during     con-  «-.b„g 

struction.  fc'^J^'s" 

< 

Date.                       During  year.  To  date.  Doc.  31. 

(1)                                     (2)  (3)  (4) 

1910-1911     $    800,000  $    800,000  $    400,000 

1912     1,700,000  2,500.000  1,650.000 

1913     2,100,000  4,600.000  1,550,000 

1914     1,900,000  6,500,000  2,650,000 

1915     1,300,000  7.800,000  1,450,000 

1916     SOO.OOO  8,600,000  500.000 

Total  allowance  for  lost  interest-during  construction   item 


DURING   CONSTRUCTION. 


El5 

c"' 

Total  net  physical 

oc 

value     and     interest 

i;£ 

during    construction. 

£  = 

exclusive      of     going 

fco 

value. 

-0 

c 

During  year.        To  date. 

(5) 

(6)                      (7) 

$  24.000 

$    .S24.000          $    824.000 

99.000 

1.799.000            2.623.000 

83,000 

2.183,000            4.806,000 

159.000 

2,059,000            6,865.000 

87.000 

1,387.000            S. 252.000 

30.000 

830,000            J.082.00* 

$482,000 
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TABLE  VII.— FIRST  TRIAL  GOING  VALUE  COMPUTATION   AS   OP"   JANUARY    1.    :910. 


1910. 
1911. 
1912. 

1913. 
1914. 

1915. 

191G. 
1917. 

191S. 

1919. 
1920. 


Year 

ending: 

December 

31st. 

(1) 


Existing 

plant. 

(2) 

$6011.000 
619.000 
638,000 

G59.000 
676.000 
693,000 

708,000 
724.000 
737,000 


Total  Net  Return. 

Excess 
of  existing 


Present    Wortli    of   Excess   Earnings    of 
Existing    Over    Comparative    Plant. 


Compara- 
tive plant. 
(3) 
$410,000 
275,000 
249,000 

261,000 
316,000 
392,000 

490,000 
5S1,000 
666.000 


plant. 
(4) 

$190,000 
344,000 
389,000 

398.000 
360,000 
301,000 

218,000 

143,000 

71,000 


Period 
of 
years. 
(5) 
1 


Factor  at 
6%. 
(6) 
0.94.'54 
0.8900 
0.S396 

0.7921 
0.7473 
0.7050 

0.6651 
0.6274 
0.5919 


751,000  727.000  24.000  10  0.55S4 

766,000  762,000  4,000  H  

Resulting  going  value $1,899,000 

Assumed  going  value 1,800,000 

Error  on  first  trial  computation $      99,00o 


Amounts. 

(7) 

$179,000 

306.000 

326,000 

315.000 
269,000 
212,000 

145,000 
90,000 
42,000 

13.000 
2,000 


Cumula- 
tive 
amounts. 
(S) 
$179,000 
485,000 
811,000 

1,126,000 
1,395,000 
1,607,000 

1,752,000 
1,842,000 
1,SS4,000 

1,897,000 
1,899,000 


will  be  determined  by  the  ability  to  plan  and 
build  wisely  and  economically.  Experience 
has  shown  that,  except  in  cases  where  the 
work  is  scattered  as  to  make  possible  its  sub- 
division into  a  large  number  of  contracts,  the 
annual  expenditure  of  a  sum  in  excess  of 
$1,000,000  is  not  an  easy  matter.  On  the  other 
hand,  it  must  be  admitted  that  the  desire  to 
earn  a  return  on  the  investment  at  the  earliest 
possible  moment  constitutes  a  strong  incentive 
to  push  the  work  to  completion  as  rapidly  as 
possible  after  its  inception. 

Order  of  Construction. — The  order  of  con- 
struction will  be  influenced  largely  by  the  de- 
sire for  the  early  development  of  income,  and 
it  is  even  reasonable  to  assume  in  some  cases 
that  temporary  structures  may  be  built,  with 
this  end  in  view,  and  abandoned  after  the 
completion  of  the  permanent  plant.  The  re- 
cent experience  in  building  the  water-works 
for  the  new  city  of  Gary,  Ind.,  furnished  a 
striking  example  of  this,  for  there  some  tem- 
porary pipe  lines,  temporary  wells,  and  a  tempo- 
rary pumping  plant  were  built  to  serve  the  city 
during  the  construction  of  the  permanent  water- 
works. These  temporary  structures  were  af- 
terward abandoned,  but  they  had  served  not 
only  the  economical  purpose  of  making  more 
convenient  the  work  of  the  builders  of  this 
magic  city,  but  also  of  reducing  the  cost  of  the 
going  value  of  its  water-works. 

Going  Value  Development  Period. — Ob- 
viously, the  longer  the  period  assumed  as 
necessary  for  the  development  by  the  compar- 
ative plant  of  the  growing  business  of  the  ex- 
isting plant,  the  greater  will  be  the  going  value 
of  the  existing  plant.  The  effect  of  this  fac- 
tor is  less  marked  than  that  of  the  rate  of  ac- 
quisition of  income  during  this  period,  for  the 
reasons  that  the  differences  in  income  decrease 
rapidly,  and  that  the  going  value  is  not  de- 
termined by  taking  the  sum  of  the  annual  dif- 
ferences in  net  income,  but  of  their  present 
worths  brought  back  to  the  date  of  taking  or 
valuation,  and  the  present  worth  factors  be- 
come less  and  less  as  the  period  of  years  re- 
quired for  the  development  increases. 

The  past  history  of  water-works,  many  of 
which  were  built  during  the  Eighties,  is  not  a 
fair  criterion  for  the  period  required  for  the 
acquisition  or  development  of  business  by 
water-works  today,  principally  for  the  reason 
that  the  public  is  now  educated  to  higher 
standards  of  living,  and  to  the  use  of  water 
under  pressure,  which  would  result  in  much 
more  rapid  development  of  income  by  water- 
works now  than  formerly.  While  some  have 
urged  that  a  water  company  is  entitled  to  be 
credited  with  the  cost  involved  in  educating 
the  public  up  to  modern  standards,  was  not 
this  cost  rather  in  the  nature  of  an  operating 
cost,  than  of  a  capital  expenditure,  inasmuch 
as  this  advantage  immediately  accrues,  without 
cost,  to  any  newcomer  in  the  field,  and  cannot 
be  held  as  a  monopoly  or  asset  by  the  existing 
company?  It  is  usually  assumed,  therefore, 
that  the  public  is  educated  to  the  use  of  water, 
and  that  the  cost  of  that  education  is  lost  to 
the  existing  plan. 

Rate  of  Acquisition  of  Income. — The  rate  of 
acquisition  of  business  by  a  comparative  plant 
is  of  the  greatest  importance,  and  especially 
so  is  the  rate  of  development  assumed  for  the 
first  two  or  three  years  of  its  operation. 

Several  theories  bearing  on  the  rate  of  ac- 
quisition of  the  business  of  the  existing  plant 


in  the  comparative  method  have  been  ad- 
vanced, the  most  important  of  which  are  as 
follows : 

(1)  The  theory  that  as  soon  as  a  portion 
of  the  comparative  plant  is  completed,  the  por- 
tion of  the  existing  plant  corresponding  to  it 
goes  out  of  use. — Thus  when  the  first  stretch 
of  distribution  pipe  system  is  laid,  after  the 
completion  of  the  water  supply  system,  the 
corresponding  part  of  the  existing  company's 
system  is  assumed  to  be  out  of  service.  The 
abutters  on  this  pipe  line  have  then  the  option 
of  taking  water  from  the  new  company,  or 
of  making  other  arrangements  for  obtaining 
their  own  supply. 

Obviously,  under  such  a  drastic  assumption, 
logical,  but  purely  hypothetical,  the  rate  of  ac- 
quisition of  business  would  depend  substan- 
tially on  the  rate  of  construction  of  the  plant, 
and,  in  the  business  section  of  the  city  at 
least,  the  income  of  the  existing  company 
would  be  derived  by  the  comparative  company 
very  rapidly.  In  residential  portions  of  the 
city  it  is  conceivable  that  the  existence  of 
wells  and  other  facilities  for  obtaining  water 
might  result  in  a  slower  rate  of  acquisition 
of  business. 

(2)  Tbe  theory  that  on  the  date  of  valua- 
tion, or  taking,  the  existing  company  is  noti- 
fied that  the  city  will  build  a  new  plant  to 
replace  the  old,  and  that  on  the  completion 
of  the  new  system,  the  franchise  and  contract 
rights  of  the  old  company  will  be  terminated 
— Under  such  an  assumption,  the  income  of 
the  old  company  would  be  much  more  grad- 
ually developed  by  the  new  company  than  un- 
der the  first  theory,  as  many  takers  would 
continue  to  support  the  old  company,  as  long 
as  it  was  in  business.  Many  of  the  old  takers, 
however,  would  connect  with  the  new  com- 
pany's mains  and  give  up  the  old  supply. 

(3)  The  theory  that  the  community  now  be- 
ing served  by  the  existing  plant  is  without 
public  water  supply,  and  has  never  enjoyed 
the  service  of  water-works. — Under  such  an 
assumption,  substantialy  no  service  connec- 
tions exist,  and  only  those  houses  have  water- 
works and  plumbing  fixtures  as  are  assumed 
to  have  had  their  own  individual  water  sup- 
plies. In  substance,  therefore,  it  is  assumed 
that  the  comparative  or  starting  plant  is  built 
in  a  new  field,  though  the  people  of  the  com- 
munity are  assumed  to  be  educated  to  the 
value  of  public  water  service  under  pressure, 
and  may  reasonably  be  expected  to  make  con- 
nections with  the  mains  of  the  comparative 
company  and  take  water  therefrom,  as  soon 
as  they  can  prepare  their  houses  for  it.  While 
this  theory  recognizes  that  the  education  of 
the  public  to  the  advantages  of  a  public  water 
supply  has  cost  the  existing  company  a  sub- 
stantial amount,  it  does  not  recognize  that  this 
cost  should  accrue  to  the  company  as  an  asset 
which  it  can  hope  to  retain. 

(4)  The  theory  that  the  limiting  rate  for 
the  acquisition  of  business  by  the  comparative 
company  is  the  speed  with  which  service  con- 
nections can  be  made  and  pumping  fixtures 
introduced. — This  theory  has  little  to  commend 
it  logically. 

It  will  be  observed  that  under  none  of  these 
theories  is  the  competitive  theory  developd ; 
and  with  reason,  for  such  an  assumption 
would  imply  conditions  entirely  foreign  to 
those  under  which  the  existing  company,  the 
going  value  of  which  is  under  determination. 


is  operating,  and  would  therefore  not  be  a 
correct  gauge  or  standard  for  determining  its 
going  value.  Moreover,  whether  the  danger 
of  competition  be  eliminated  by  the  character 
of  the  franchise,  or  whether  it  be  prevented 
by  the  strength  of  the  position  of  the  existing 
company,  or  by  the  past  experience  of  cities 
which  have  built  competitive  water-works,  the 
water-works  business  in  a  large  community 
is  in  fact  virtually  a  controlled  monopoly,  and 
the  best  interests  of  the  public  dictate  that 
this  should  be  so.  It  might  be  added  that 
control  by  an  intelligent  and  honest  public 
service  commission  is  to  be  preferred,  alike 
from  the  quasi-municipal  corporation's  point 
of  view  and  that  of  the  public,  which  it  serves. 

Monetary  Stage  of  Development  of  Old 
Plant. — The  going  value  of  the  existing  plant 
will  be  somewhat  affected  by  the  relative 
stage  of  its  financial  development,  or  amount 
of  its  income,  as  compared  with  its  monetary 
physical  development.  It  must,  therefore,  be 
noted  whether  the  existing  plant  is  in  what 
might  be  termed  a  "normal  condition"  or  ratio 
of  earnings  to  value  of  property,  or  whether 
it  is  in  effect  "over-built"  or  "under-built" ; 
that  is,  whether,  on  the  one  hand,  the  com- 
pany has  recently  incurred  construction  ex- 
penses in  improving  its  facilities  to  which  its 
income  has  not  yet  grown,  or,  on  the  other 
hand,  has  failed  to  make  necessary  improve- 
ments to  keep  the  plant  in  first-class  condi- 
tion, thoroughly  up  to  modern  standards  and 
the  reasonable  needs  of  the  community  which 
it  serves. 

Thus,  one  may  recognize  three  conditions 
in  which  a  plant  may  find  itself: 

(1)  That  of  the  "over-built  plant,"  which 
finds  itself  in  a  position  unable  to  earn  operat- 
ing and  maintenance  expenses,  depreciation, 
and  full  interest  charges  and  return  upon  its 
value,  as  a  result  of  recent  heavy  capital  or 
construction  expenditures,  unless  perchance 
the  return  earned  on  the  value  of  the  plant 
prior  to  these  construction  expenditures  was 
so  unreasonable  as  to  make  the  rate  reason- 
able when  the  return  is  applied  to  the  greater 
capitalization.  In  the  final  analysis  of  value, 
weight  should  be  given  to  this  condition  of 
the  over-built  plant,  as  well  as  .to  the  past 
financial  history  of  the  company  and  existing 
conditions  which  may  bear  on  the  ability  of 
the  company  to  grow  in  income  to  the  new 
capitalization ;  but  it  cannot  be  recognized  in 
computing  the  cost  of  reproducing  the  income, 
or  going  value,  of  the  existing  plant. 

(2)  That  of  the  "normally  developed  plant," 
in  which  the  financial  return  is  commensurate 
with  the  value  of  the  property  and  the  se- 
curity or  hazard  of  the  business. 

(3)  That  of  the  "under-built  plant,"  the 
physical  condition  of  which  is  obviously  below 
a  reasonable  standard  for  the  community 
which  it  serves,  in  which  it  is  fair  to  assume 
that  the  existing  net  income  will  be  substan- 
tially reduced  by  the  expenses  incident  to  the 
additional  capital  expenditures  required  to 
bring  the  plant  to  a  rational  standard  of  water- 
works construction  or  service.  Here,  again, 
the  past  history  and  present  conditions,  re- 
ferred to  above,  are  of  importance. 

Effect  of  Difference  in  Annual  Depreciation 
Charges. — As  regards  the  effect  on  going 
value  of  the  relative  annual  depreciation  esti- 
mated for  the  two  plants,  it  is  reasonable  to 
assume  depreciation  to  begin,  in  the  case  of 
the  new  comparative  plant,  on  the  completion 
and  beginning  of  operation  of  its  several 
component  parts,  which  constitute  workable 
units.  In  the  case  of  a  small  plant,  requiring 
not  more  than  one  year  for  construction,  the 
contribution  to  the  depreciation  account  or 
fund  will  not  begin  until  the  end  of  the  first 
year  after  the  completion  of  the  construction 
of  the  entire  comparative  plant.  In  the  case 
of  a  large  plant — such,  for  instance,  as  that 
in  which  a  |)Criod  of  constructon  of  from  5 
to  10  years  would  be  required — it  is  reasonable 
to  assume  that  contributions  shall  be  made  to 
a  depreciation  fund  by  the  several  portions  of 
the  plant  as  they  are  completed  and  put  into 
operation ;  thus,  assuming  that  a  driven-well 
system,  or  pond  intake,  and  a  portion  of  the 
(listril)ution  pipe  system  had  been  completed 
as  rapidly  as  possible,  in  the  interest  of  de- 
veloping an  early  income,  depreciation  should 
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bt  charged  to  tlicsc  portions  of  the  plant  on 
their  completion  and  use,  without  waiting  for 
the  final  .■.'inplclion  of  the  entire  plant,  which 
•night    follow  several  yc.irs  later. 

The  RaU  of  Return  on  Liii-iiitloyi-ii  I'li/iidiA 
The  reasonable  rate  of  return  on  the  unem- 
ployed capital,  which  the  builder  of  the  com- 
parative plant  is  assumed  lo  have  in  hand,  has 
already  been  discussed.  From  3H  to  •!  per 
cent,  more  or  less,  was  assumed  to  constitute 
a  reasonable  return,  in  the  eastern  part  of  the 
United  States,  on  capital  invested  in  sound, 
readily  convertible  securities,  and  2  per  cent, 
or  thereabouts,  on  full  calendar  months,  on 
unemployed  capital  carried  on  deposit  in  the 
bank  subject  to  draft  at  all  times  during  the 
course  of  the  year.  The  obvious  effect  of  the 
magnitude  of  the  rate  of  return  on  the  un- 
employed capital  is  lo  reduce  the  going  value 
of  the  existing  plant.  The  higher  the  possi- 
ble return  on  such  convertible  inveslmenl,  the 
lower  the  going  value. 

COMP.\RIS0N   OK  CONIHTlON.-i  I'K  OPERATION   OFE.\- 
ISTING    .^Nn    COMP.^K.VTIVE    PLANTS. 

In  making  comparison  betw-een  the  opera- 
tions of  the  existing  and  the  comparative 
plants   there  must   be  considered ; 

(1)  The  relative  income  derived  both  from 
public  and  private  sources; 

(2)  The  relative  operation  and  maintenance 
expenses ;  and,  under  this  item,  ta.xes  and  re- 
pairs are  lo  be  included,  as  well  as  the  other 
items  generally  co'vered  by  the  operation  and 
maintenance  accounts,  omitting  interest  or  re- 
turn  on   capital    invested   in   plant : 

(3)  The  relative  depreciation; 

(4)  The  relative  net  revenue 

In  determining  the  financial  operations  of 
the  existing  plant  during  the  going  value  de- 
velopment period  of  the  comparative  plant,  the 
past  financial  history  and  the  conditions  un- 
der which  the  plant  is  to  operate  must  be  an- 
alyzed carefully. 

In  determining  the  corresponding  figures  for 
the  comparative  plant,  due  weight  must  be 
given  to  the  studies  made  of  the  operation 
of  the  existing  plant,  as  well  as  of  the  condi- 
tions surrounding  the  comparative  plant.  The 
net  reproduction  cost  estimate  of  the  existing 
plant  (after  deducting  accrued  depreciation) 
will  detrmine  the  construction  cost  to  be  as- 
sumed for  the  comparative  plant. 

LIMIT    OF    CAPITAL    ACCOUNT    CHARGE    FOR    INTER- 
EST    DURING    CONSTRUCTION. 

In  the  construction  cost  of  the  comparativ- 
plant,  a;  of  the  existing  plant,  there  must  be 
included  an  allowance  for  loss  of  interest  dur 
ing  construction  quite  independent  from  the 
interest  "return"  which  will  be  earned  later 
on  the  property  of  the  company. 

This  apparent  duplication  of  interest  has 
been  the  source  of  some  confusion  in  the 
minds  of  those  who  approach  this  subject  for 
the  first  time.  It  will  clear  up  the  seeming 
paradox,  however,  to  remember  that  interest- 
during-construction  payments  are  inevitable 
in  all  projects;  they  cannot  be  avoided;  they 
constitute  a  forced  expenditure,  alike  with  the 
cost  of  the  bricks  and  mortar,  the  pipes  and 
the  pumps,  and  cannot  be  recovered  in  any 
way  except  by  addition  to  capital  account  or 
floating  debt.  Interest  during  construction, 
therefore,  is  logically  not  a  "return"  or  in- 
come in  any  such  sense  as  one  speaks  of  re- 
turn, in  comparisons  for  determining  going 
value,  but  essentially  a  construction  cost.  The 
confusion  has  resulted  only  because  the  word 
"interest"  has  a  difTerent  significance  in  the 
two  cases. 

The  dividing  line  between  interest  charge- 
able to  the  item  "interest  loss  during  construc- 
tion," which  is  added  to  construction  cost,  and 
"interest"  wdncli  is  return  on  the  investment 
of  the  company,  is  drawn  at  the  point  where 
the  several  parts  or  units,  making  up  the  plant 
as  a  whole,  are  completed  and  put  into  opera- 
tion, and  thus  begin  to  earn  some  income  or 
return,  instead  of  being  a  dead  load  to  the 
company.  On  the  other  hand,  it  must  be 
borne  in  mind  that  the  plant  cannot  be  ex- 
pected to  earn  the  full  amount  of  the  fixed 
charges,  in  addition  to  operating,  maintenance 
and  depreciation  charges,  immediately  on  be- 
ginning the  operation   of   the   several   parts  ni 


the  plant,  and  that  the  losses  during  such 
formative  period  must  therefore  be  carried  to 
capital  account,  through  going  value,  in  pre- 
cisely the  same  way  that  interest  during  con- 
struction must  be  carried  L«  construction  ac- 
count. There  is  no  other  means  of  compen- 
sating the  builder  or  investor  for  these  early 
losses. 

It  would  bo  as  unfair  to  the  owners  of  the 
public  service  corporation  to  fail  to  permit 
them  lo  recover  these  early  losses  as  to  make 
the  public  pay,  through  the  agency  of  the 
rates,  an  annual  return  forever  after  the  com- 
pletion of  the  works,  on  excessive,  wasteful, 
and  foolish  construction. 

It  is  clear,  therefore,  that,  after  operation 
has  begun,  the  early  losses  in  interest  on  the 
investment  or  value  of  the  plant   form  a  con- 
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tion,  and  second,  the  going  value. 

Pate  of  Valuation. — The  valuation  of  this 
plant  is  assumed  to  be  made  as  of  January 
1st,  1910. 

Construction  Period  Required. — It  is  as- 
sumed that  a  period  of  6  years — say  from  1910 
to  1916 — would  be  reasonably  required  to  build 
a  new  comparative  plant  identical  with  the  ex- 
isting plant,  as  of  the  date  of  taking  in  1910, 

Going  Value  Development  Period. — It  is  as- 
sumed that  a  period  of  10  years  (or.  in  other 
words,  4  years  in  addition  to  the  period  of 
construction)  will  be  required  by  the  com- 
parative plant  to  develop  an  incoine  identical 
with  that   of   the  existing  plant. 

Beginning  of  Operation. — In  spite  of  the 
fact  that  a  6-year  period  has  been  assumed 
to  be  required  to  build  the  comparative  plant. 
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Fig.  1. — Probable  Gross  Annual  Income,  Net  Annual    Income,   and   Operating    Expenses   of 

Assumed    and    Comparative     Plants. 


siderahle  i)art-  of  the  going  value,  and  that 
loss  of  interest  during  construction,  up  to  the 
point  of  operation,  must  be  credited  to  capital 
account  as  a  construction  expense. 

APPLICATION   OF   PRINCIPLES   OUTLlNEli, 

Assumptions  as  to  Existing  Plant. — For  the 
sake  of  illustration,  and  to  make  clear  the 
principles  which  have  been  discussed,  the 
writers  have  assumed  a  typical  case  in  order 
to  show  the  steps  necessary  to  determine  the 
going  value  of  a  large  property  on  the  com- 
parative method  herein  outlined. 

The  plant  which  has  been  taken  for  illustra- 
tion is  an  imaginary  one,  supposed  to  serve 
a  population  of  300,000  persons,  but  care  has 
been  taken  to  make  the  data  consistent  and 
conformable  to  figures  found  in  operation. 
This  statement  is  made,  however,  that  the 
reader  may  not  be  misled  into  supposing  that 
the  figures  have  been  copied  directly  from  the 
report  of  any  public  or  private  water-works. 

In  Fig.  1  is  shown  a  forecast  of  the  as- 
sumed probable  gross  annual  income,  net  an- 
nual income  (excluding  depreciation  and  fixed 
charges),  and  operating  expenses  (excluding 
depreciation  and  fixed  charges),  of  the  as- 
sumed plant,  called  "the  existing  plant,"  which 
is  supposed  to  be  based  on  the  past  financial 
history  of  such  plant,  and  the  assumptions 
contained  in  Table  I. 

It  is  further  assumed  that  the  investment 
in  the  physical  part  of  the  existing  plant 
amounted  to  $8,600,000. 

The  problem,  therefore,  consists  in  deter- 
mining: first,  the  interest  loss  during  construc- 


it  IS  assumed  that  a  prudent  investor  would 
plan  his  order  of  construction  so  as  to  make 
available  at  the  earliest  possible  moment  cer- 
tain parts  of  the  comparative  plant,  such  as 
the  water  supply  and  distribution  pipe  system, 
so  that  the  latter  could  be  put  into  commis- 
sion and  become  a  source  of  revenue  at  as 
early  a  date  as  practicable.  Obviously,  the 
magnitude  of  the  interest  charges  on  the  com- 
parative plant,  during  the  construction  period. 
would  be  a  strong  incentive  to  such  a  course 
of   action. 

Character  of  Plant  and  Order  of  Co)tstrui- 
tion. — For  purposes  of  illustration,  it  is  as- 
sumed that  the  plant  under  question  consists 
of  a  pond  or  driven-well  supply,  of  limited 
extent,  supplemented  by  a  filtered  river-water 
supply  derived  through  large  impounding  or 
storage  reservoirs,  involving  the  construction, 
not  only  of  a  filter  plant,  but  of  experisive 
impounding  reservoirs,  dam,  and  conduits,  two 
pumping  stations,  one  to  care  for  the  small 
pond  or  driven-well  supply,  the  other  to  care 
for  the  main  supply  from  the  impounding 
reservoirs. 

The  assumed  order  of  construction  is  shown 
in  Table  2,  grouped  under : 

1.  Distribution   pipe  system; 

2.  Pond  or  driven-well  supply,  and  steriliz- 
ing plant,  with  pumping  station ; 

3.  Filter  plant,  conduits,  etc; 

4.  Pumping  station  for  enlarged  supply  and 
extension  of  same  after  the  year  1913  by  the 
installation  of  additional  pumping  units; 

.'),  Storage  dam  and   impounding  reservoirs. 
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TABLE     IV.— EXISTING     PLANT.       ANNUAL 
INCOME    AND    EXPENSE- 


(1) 
1910. 
1911. . 
1912.. 
1913.. 
1914. 
1915.. 
1916.. 
1917.. 
1918.. 
1919.. 
1920.. 


O 
(2) 
$1,050,000 
1.080,000 
1,110,000 
1.140,000 
1,165,000 
1,190,000 
1,213.000 
1.235,000 
1,255,000 
1.275,000 
1,296,000 


Sg 

a'- 

O 

(3) 
$360,000 
370,000 
380,000 
388,000 
395.000 
402,000 
409,000 
414,000 
420,000 
425,000 
430,000 


z  a  <u 

X  a,  ^ 


2 

(4) 
$6UO,000 
710,000 
730,000 
752,000 
770,000 
788,000 
804,000 
821,000 
835.000 
850,000 
806,000 


Q 
(5) 

$90,000 
91,000 
92,000 
93,000 
94,000 
95,000 
98,000 
!I7,000 
98,000 
99,000 

100,000 


ace 


o  a)  60  to 

(6) 
$600,000 
619,000 
638,000 
659,000 
676,000 
693,000 
708,000 
724,000 
737,000 
751,000 
766,000 


The  real  estate,  water  rights,  and  rights  of 
way  are  assumed  to  be  distributed  in  the  sev- 
eral divisions  to  which  ihey  appertain. 

The  cost  of  engineering  and  contingencies- 
is  also  included  under  the  several  individual 
Items  cited  above. 

The  interest  during  construction,  however. 
as  well  as  the  going  value,  remains  yet  to  be 
<letermined. 

Beginning  of  Operation  of  Different  Por- 
tions of  Comparative  Plant.—  lt  is  assumed 
that  by  Jan.  1,  1912,  the  small  supply  from 
pond  or  driven-wells  will  be  available.  The 
filter  plant  and  main  pumping  station  is  as- 
sumed to  be  coiripleted  and  ready  for  service 
as  of  Jan.  1,  1914,  the  additional  pumping 
units  installed  thereafter  being  ready  for  serv- 
ice between  Jan.  1,  1915  and  1016.  It  is  as- 
sumed that  on  or  about  Jan.  1,  1915,  the  stor- 
age dam  and  impounding  reservoirs  can  be 
put  into  service,  though  not  finally  completed 
until  January  1,  IQKi,  and  that  the  pipe  dis- 
tribution system  built  in  any  year  is  available 
for  service  the  following  \ear 

Loss  of  Interest  During  Construction. — In 
Table  3  has  been  computed  the  loss  of  interest 
during  construction  on  this  plant,  based  di- 
rectly on  the  assumptions  made  as  to  the  or- 
der of  construction  shown  in  Table  2  and  the 
discussion  following,  and  on  the  further  as- 
sumption that  the  dividing  line  for  the  charges 
for  loss  of  interest  on  construction  account 
and  on  operating  account  is  drawn  at  the 
point  of  completion  and  putting  into  service 
of  any  revenue-producing  unit  of  the  plant. 

Thus,  loss  of  interest  during  construction  is 
allowed  on  the  average  amount  of  investment 
during  the  year  1910  at  the  rate  of  0  per  cent, 
on  the  assumption  that  the  work  built  during 
that  year  cannot  be  revenue  producing  until 
after  the  year  1911,  pending  completion  of  the 
water-supplying  works  Similarly,  interest  is 
allowed  during  the  year  1911,  not  only  on  the 
investment  during  the  year  1910.  but  on  the 
investment  (hiring  the  year  1911.  After  Jan- 
uary 1,  1912,  however,  the  interest  on  the  in- 
vestment in  pond  or  drivcn-well  supply  is  as- 
sumed to  be  charged  to  operating  cost  as  fixed 
charges,  and  not  to  capital  account  under  the 
head  of  interest  lost  during  construction,  for 
the  reason  that  it  is  assumed  that  this  portion 
of  the  plant,  being  available  through  the 
agency  of  the  pond  or  drivcn-well  supply  and 
the  distribution  pipe  system  I)uilt  up  tr)  that 
date,  is  now  in  the  revenue-producing  class. 
Similarly,  interest  lost  <Iuriiig  construction  is 
charged' to  capita!  account  on  the  filter  plant, 
during  the  years  1912  and  1913,  and  thereafter 
to  the  operating  account  as  fixed  charges,  for 
the  reason  that  the  filter  plant  is  assumed  to 
be  in  revenue-producing  operation  after  Jan- 
uary 1,  1914.  when  it  is  assumed  to  have  been 
completed,  although  the  water-works  plant  as 
a  whole  is  not  assumed  to  be  finished  until 
January    1,    101(1. 

New  Construction  in  (,ning  Value  Develop- 
ment Period  Ignored.— ^o  consideration  _  is 
taken  of  the  new  construction  required  during 
the  construction  and  going  value  development 
period,  1910  to  1920.  for  the  reason  that,  what- 
ever profit  or  loss  is  invi'lvcd  thereby  accrues 
alike  to  both  plants  in  the  comparative  method, 
and  so  has  no  effect  on  the  going  value  under 
determination. 


OPER.^rinN.s     IJI-     K.\IsriN(.     I'1..\NT. 

In  Table  IV  are  shown  the  a^sumed  operat- 
ing statistics  for  the  existing  plant. 

Income  on  Unemployed  Capital. — In  Table 
VI  is  shown  the  first  trial  computation  relat- 
ing to  the  income  on  unemployed  capital.  It 
will  be  remembered  that  it  was  suggested  that, 
in  this  method  of  computing  going  value,  one 
should  consider  himself  at  the  parting  of  the 
ways,  with  an  amount  of  capital  in  hand  suffi- 
cient to  buy  the  existing  plant — covering  in 
the  cost  thereof  the  value  of  the  physical  plant, 
interest  during  construction,  going  value,  and 
franchise  value — and  follow  through  the  steps, 
relating  to  investment  in  the  comparative 
plant,  which  the  capitalist  would  take,  and  the 
return  which  he  would  get  in  the  form  of  in- 
terest on  his  unemployed  capital. 

Let  it  be  assumed  that  he  couid  place  idle 
funds  at  a  4  per  cent  rate,  except  as  to  the 
funds  required  for  the  year's  construction,  on 
wrich  the  bank  rate  of  interest  is  assumed  to 
be  2  per  cent.  For  simplicity,  let  it  be  fur- 
ther assumed  that  on  the  money  expended 
during  one  year,  G  months'  interest  at  2  per 
cent  can  he  obtained  from  the  hank  corre- 
sponding to  a  2  per  cent  rate  on  bank  bal- 
ances during  the  year. 

Obviously,  the  first  difficulty  with  which  one 
IS  confronted  is  that  the  going  value  has  not 
yet  been  computed.  The  comparative  physical 
plant  was  assumed  to  have  a  value  of  $8,600,- 
000;  the  loss  of  interest  during  construction 
was  found.  b\  Table  III.  to  amount  to  $482.- 
000;  the  total  investment  in  physical  plant,  in- 
cluding loss  of  interest  during  construction  in 
the  assumed  existing  plant  and  hence  also  in 
the  comparative  plant,  is  therefore  $0,082. 
"The  going  value,  however,  is  not  yet  known, 
and,  therefore,  must  be  determined  by  a  series 
of  approximate  computations.  The  franchise 
is  assumed  herein  to  have  nominal  value  only. 

As  a  first  trial,  assume  a  going  value  of  $1,- 
800,000.  Under  this  assumption,  the  total 
value  (or  cost  to  the  investor)  of  the  existing 
plant  would  be  as   follows  : 

Physical   plant    %  8.600,000 

Loss  of  interest  (luring  construction...         ^'-■"5!; 
Assumed  going  value 1,800,000 

Total    value    $10,882,000 

Therefore,  the  investor  who  has  concluded 
to  build  a  new  hypothetical  plant,  instead  of 
to  purchase  the  old  plant,  is  assumed  to  have 
in  hand  the  sum  of  $10,882,000,  as  of  January 
1,  1910.  He  is  assumed  further,  to  adopt  the 
same  order  of  construction  for  the  new  com- 
parative plant  as  shown  in  Table  II.  Under 
these  assumptions.  Tables  VI   and  VII  result. 

Resulting  Going  Value  under  First  Trial 
Computation.— In  Table  VII  is  shown  the  re- 
sult of  the  first  trial  computation  of  going 
value.  It  will  be  noted  therein  that  the  go- 
ing value,  which  was  assumed  to  be  $1,800,000, 
was  found  to  be  approximately  $1,899,000,  in- 
volving an  error  in  assumption  of  $99,000. 

Were  a  going  value  of  $1,900,000  assumed 
in  the  second  trial  computation,  the  resulting 
going  value  would  be  found  to  be  somewhat 
less  than  that  sum,  on  account  of  the  greater 
amount  of  interest  accruing  on  the  unem- 
ployed capital,  which  tends  to  rc<luce  the  go- 
ing value,  the  other  items  remaining  substan- 
tially the  same. 

Probably  closer  results  would  he  obtained 
by  assuming  for  the  second  trial  computation 
a  going  value  of  $1,880,000. 

Recoinputation  Unnecessary  fur  the  Purpose 
of  This  Paper.— As  going  through  the  some- 
what laborious  process  of  recomputating 
Tables  VI  and  VII  would  not  shed  any  addi- 
tional light  on  the  principles  cininciated,  it  is 
unnecessarv,  for  the  purpose  of  this  discus- 
sion, to  follow  through  this  recoinputation. 
Enough  has  been  said  to  illustrate  the  princi- 
ples involved  by  the  method  01  computing  go- 
ing  value    suggested    by    the    writers. 

For  the  second  trial,  assume  a  going  value 
of  $1,880,000.  The  total  value  of  the  plant 
under  discussion   would  then  he ; 

Physical   plant    .• *  ■''•?21''°2i; 

Interest    during   construction     ....... .        •'»2,oo 

Assumed  going  value  (second  trial)-..      1,880.000 

Total   value    $10,962,000 

In   the   second   trial  computation,   therefore. 


it  should  be  assumed  that  the  builder  of  the 
comparative  plant  starts,  as  of  January  1, 
1910,  with  the  sum  of  $10,962,000  in  baud. 

Methods  Identical  ivhen  Franchise  Value  is 
I ncluded.—Anent'iou  may  be  called  to  the  fact 
that  no  allowance  has  been  made  for  franchise 
value,  on  the  assumption  that  the  franchise 
has  nominal  value  only,  in  the  works  under 
question,  and  that,  under  the  forms  of  fran- 
chise enjoyed  by  many  works,  and  with  the 
present-day  tendency  of  the  courts  and  public 
service  commissions,  water-works  are  ap- 
proaching a  condition  where  they  may  be  lim- 
ited in  earnings  to  an  amount  which  will  pay 
dividends  substantially  only  on  the  net  physical 
and  going  value  of  the  property.  This  has  the 
effect  of  reducing  franchise  value  to  the  mere 
right  to  do  business. 

If,  on  the  other  hand,  the  plant  under  ques- 
tion'had  been  assumed  to  have  a  substantial 
franchise  value,  as  is  the  case  in  many  works, 
this  franchise  value  should  have  been  added 
to  the  sum  of  the  physical  value,  plus  interest 
during  construction,  plus  going  value,  to  make 
up  the  amount  of  the  unemployed  capital 
which  the  investor  is  assumed  to  have  in  hand, 
before  making  his  comparison  between  the  ex- 
isting works  and  a  hypothetical  works. 

The  preliminary  costs  of  promotion,  organi- 
zation, etc..  and  other  kindred  items,  are  as- 
sumed to  iiave  been  included  in  the  physical 
valuation. 

Effect  of  Assumptions  as  to  Order  of  Con- 
struction on  Loss  of  Interest  During  Construc- 
tion Ilem—h  will  be  apparent,  from  the  fore- 
going discussion,  that  the  larger  the  allowance 
for  the  loss  of  interest  during  construction 
item,  the  smaller  will  be  the  resulting  going 
value,  for  the  reason  that  the  gross  income 
and  operating  expenses  remaining  the  same, 
the  amount  of  unem^oyed  capital  in  the 
hands  of  the  builder  will  be  increased.  This. 
in  turn,  increases  the  interest  accretions  on 
unemployed  capital,  which  have  to  be  deduct- 
ed from  the  net  income  of  the  existing  plant 
in  determining  going  value.  The  effect,  there 
fore,  of  these  deductions  is  to  decrease  the 
going  value.  It  is  obvious,  however,  that  the 
decrease  in  going  value  is  not  equal  to  the  in- 
crease in  interest  charges,  for  the  reason  that 
the  interest  allowances  on  unemployed  capital 
are  assumed  at  a  lower  rate  than  the  loss  of 
interest  during  construction  item,  and  the 
present  worths  of  the  annual  differences  in 
net  incom.e  are  taken  in  determining  going 
value  as  of  any  given  date,  instead  of  the 
arithmetical  sum  of  those  differences, 

REVIEW    OF   f,0ING   V.XLUK. 

Having  determined  the  going  value  of  any 
works  by  the  comparative  method,  it  remains 
to  review  the  matter  in  a  broad  way,  for  it 
must  be  remembered  that  cost  is  not  always 
synonymous   with    value. 

Thus,  on  the  plant  assumed  herein,  the  re- 
sulting going  value  of  $l,880,nOo  amounts  to  ; 

20.7  per  cent  of  its  estimated  net  reproduc- 
tion cost,  meaning  thereby  the  reproduction 
cost  less  accrued  depreciation  to  date  of  tak- 
ing, including  the  early  organization  expenses, 
engineering  and  contingencies,  interest  during 
construction,  etc. ; 

TABLE  V,— COMPARATIVE  PLANT.  ANNUAL 

INCOME    AND   EXPENSE, 
(From  iDperation,    Exclusive   of  Interest    on    Un- 
employed Capital.  1 
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TABLE   VI. 


-FIRST   TRI.\L   COMPUTATION  OF  NET  ANNUAL   INCOME    (FROM    OPERATION 

CAPITAL)  OF  COMPARATIVE  PLANT. 


AND    FROM    INTEREST    ON    UNEMPLOYED 


Assumed  capital  in  hands  of  the  Investor-Builder  on  Jan.   1.  1910: 
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Value  of  physical  plant 
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-Determination  of  Interest  on  Unemployed  Capital  of  Comparative  Plant- 
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•These  items  are  determined  most  easily  by  carrying  the  computations  involved  in  Tables  6  and  7  along  simultaneously, 
that  the  new  plant  develops  its  ^oing  value  gradually. 

tTo   cover  physical  plant,   interest  during  construction,   and   going  value. 


It  is  thus  assumed 


Operations  of  Comparative  Plant. — In  Table 
V  are  shown  the  assumed  linancial  operations 
of  the  new  comparative  hypothetical  plant, 
without  allowances  for  the  income  from  un- 
employed capital. 

17.1  per  cent  of  the  total  net  reproduction 
cost,  including  in  the  latter  the  reproduction 
cost  of  the  business  of  the  company,  or,  in 
other  words,  the  going  value ; 

1.8  times  the  amount  of  the  gross  annual 
income  of  the  old  plant  for  the  fiscal  year 
ending  January  1,  1910; 

.3.1  times  the  amount  of  the  net  income,  as 
of  January  1,  1910,  meaning  by  "the  net  in- 
come" the  difference  between  gross  income 
and  the  sum  of  the  operating  expenses,  main- 
tenance, taxes,  and  depreciation. 

It  remains  then  to  consider  whether  the 
plant  is,  at  the  moment : 

(1)  "Over-built";  that  is,  at  the  "nd  of  a 
reconstruction  period,  so  far  as  the  physical 
plant  is  concerned,  and  at  the  beginning  of  a 
recuperative  period,  so  far  as  its  financial  con- 
dition is  concerned,  inasmuch  as  some  of  the 
construction  work  has  been  built  for  future 
rather  than  present  needs,  and  the  rates  are 
therefore  at  the  moment  incommensurate  with 
the  character  of  the  service  being  furnished ; 

(2)  "In  a  normal  stage  of  development" 
where  the  rates  may  be  said,  broadly  speaking, 
to  be  commensurate  with  the  character  of  the 
service  furnished; 

(3)  "Under-built,"  that  is.  where  the  plant 
is  outgrown,  or  where  it  is  collecting  rates 
which  are  excessive  for  the  character  of  the 
service  being  furnished  by  it.  in  which  case 
the  plant  may  be  said  to  be  rapidly  approach- 
ing a  reconstruction  or  recuperative  period 
physically  and  a  reformative  period  financially. 

Effect  of  Si:e  of  Plant. — It  is  obvious  that 
in  the  case  of  a  small  plant,  the  construction 
of  which  can  be  executed  in  one  season's 
work,  no  such  complication  in  regard  to  the 
interest  on  unemployed  capital  nor  necessity 
for  refinement  in   computation  exists. 

The  writers  have  felt  it  might  be  of  interest, 
however,  to  call  attention  to  the  difference  in 
the  nature  of  the  problem  when  dealing  with 


a  large  plant  requiring  a  period  of  several 
years  for  its  construction,  and  to  point  out  a 
method  for  the  detrmination  of  the  going 
value  in  such  cases. 

GENERAL   APPLICABILITY    OF    PRINCIPLES. 

The  principles  enunciated  herein,  if  sound, 
should  find  general  applicability  in  the  valua- 
tion of  all  forms  of  business  enterprises. 
Good  will  in  general  business  enterprises 
should  be  susceptible  of  similar  analysis  to 
that  herein  outlined  for  public  service  corpo- 
rations, when  the  theory  of  reproduction  is 
utilized  as  the  basis  of  appraisal,  provided  due 
weight  be  given  to  the  modifying  conditions 
or  circumstances  under  which  the  property 
under  valuation  is  operating. 

RECAPITULATION. 

Going  value  is  defined  as  the  value  of  a 
created  income.  While  it  pertains  to  the  busi- 
ness rather  than  to  the  physical  plant,  it  is 
nevertheless  true  that  in  any  just  determina- 
tion of  the  reproduction  cost  of  a  property 
it  is  as  real  an  element  in  this  reproduction 
cost  as  is  the  cost  of  reproducing  pipe  lines, 
pumping  stations,  or  any  other  part  of  the 
physical  plant. 

As  a  means  of  determining  going  value,  the 
"comparative  method"  is  suggested.  This  con- 
sists in  an  analysis  of  the  relative  net  earn- 
ings or  return  to  be  derived  from  the  exist- 
ing plant  as  compared  with  that  from  a  hypo- 
thetical "comparative  plant"  which  is  assumed 
to  be  built  on  the  date  of  valuation  and  to 
acquire  the  business  of  the  existing  plant,  in 
the  territory  served  by  it,  as  rapidly  as  possi- 
ble, under  non-competitive  conditions.  The 
sum  of  the  present  worths  of  the  annual  ex- 
cess in  net  earnings,  or  return,  from  the  ex- 
isting plant,  as  compared  with  those  from  the 
comparative  plant,  in  the  period  of  years  from 
the  date  of  valuation  to  the  time  when  the 
earnings  of  the  comparative  plant  can  reason- 
ably be  assumed  to  equal  those  of  the  existing 
plant,  is  then  the  measure  of  the  going  value 
of  the  existing  plant.  It  represents  the  amount 
which  a  purchaser  could  afford  to  pay  for  the 
existing  property  with  its  established  income, 
in  excess  of  the  value  of  its  bare  physical 
plant. 


In  analyzing  the  going  value  of  any  public 
service  corporation,  it  is  suggested  that  the 
investigator  place  himself  in  the  position  of 
an  investor  having  in  hand  the  necessary  cap- 
ital, either  to  buy  the  existing  going  plant 
with  its  established  business,  or  to  build  a  new 
comparative  plant  to  replace  it  and  its  estab- 
lished business  under  non-competitive  condi- 
tions, and  then  determine  the  return  which 
he  would  receive  upon  his  capital  in  both 
cases. 

The  principal  factors  affecting  going  value 
are : 

1.  The  period  of  construction  required  for 
building  the  comparative  plant; 

2.  The  going  value  development  period ; 

3.  The  rate  of  acquisition  of  income  by  the 
comparative  plant; 

4.  The  stage,  of  development  of  the  exist- 
ing plant,  whether  over-built,  normally  devel- 
oped, or  under-built; 

5.  The  difference  in  annual  depreciation 
charges  for  the  two  plants  during  the  going 
value  development  period; 

6.  The  rate  of  return  assumed  upon  the  un- 
employed capital  of  the  builder,  up  to  the  time 
of  completion  of  the  comparative  plant. 

The  application  of  these  principles  is  illus- 
trated in  the  solution  of  a  hypothetical  prob- 
lem, involving  the  determination  of  the  go- 
ing value  of  a  water  plant  ;n  a  city  assumed 
to  have  300,000  population. 

In  the  case  of  small  plants,  requiring  but  a 
year,  more  or  less,  for  construction,  all  the  re- 
finements suggested  in  this  paper  are  not  ne- 
cessary. 

The  principles  outlined  in  the  "comparative 
method"  suggested,  if  sound,  would  seem  to 
settle  the  controversy  which  has  arisen  as  to 
the  propriety  of  including  interest  or  fixed 
charges  as  an  operating  expense.  Clearly,  if 
the  principles  enunciated  are  sound,  the  fixed 
charges  should  not  be  so  included. 

In  conclusion,  the  w-riters  dissent  from  the 
view  taken  by  the  Wisconsin  Public  Service 
Commission  as  to  the  nature  and  method  of 
computing  going  value  in  determining  the  re- 
production cost  of  a  public  service  property. 


STEAM      AND      ELECTRIC      RAILWAY      SECTION 


Results  Obtained  With  and   Costs  of 
Various   Methods  of   Waterproof- 
ing Masonry  in  Railway 
Work.* 

Tables   I   and   II   summarize   the  replies  re- 

•Extract  from  report  of  Committee  on  Mason- 
ry, American  Railway  Engineering  and  Mainte- 
nance of  Way  Association. 


quired  from  railways  in  1909  and  1910.  The 
last  column  contains  certain  information  as 
to  cost.  The  1909  replies  included  very  little 
information  upon  this  subject.  It  was  thought 
that  its  publication  might  lead  to  unwarranted 
conclusions.  More  replies  have  been  received 
for  1910,  but  the  conditions  are  so  widely  dif- 
ferent that  hardly  any  two  replies  cover  the 
same   conditions.    Under   these   circumstances 


an  average  cost  for  any  one  type  of  water- 
proofing would  likely  be  far  from  the  true 
cost.  It  is  also  evident  that  several  of  the 
figures  are  erroneous,  square  foot  and  square 
yard  having  been  confused.  Each  _  figure 
should  be  considered  in  connection  with  the 
particular  example  to  which  it  refer.s. 

The     masonry     structures     u.sually     water- 
proofed are  the   floors  of  solid-floor  bridges 
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Character  of  Structure. 

Roof  of  car  barns 

Roof  walls  of  subway 

Culvert    tops 

Brick    wall 

Reservoir    

Reservoir,  4 

Arches,      retaining     walls,      bridge 

floors  

Arches,   bridge  floors 

Roof  of  magazine 

Bridge  floor 

Bridge  floor 

Bridge  floor 

Bridge  floor 

Bridge  floor 

Bridge  floor 

Trough  bridge  floor  masonry  arch. 

Bridge  floor  concrete  arch 


TABLE  I.— SUMMARY   OB'   REPLIES. 

Materials  Used.  Results.  Costs. 

Reinforced  against  shrinkage 8  leaks  in  3  acres;  3  years 

Walls,  reinforced  against  shrinkage  No   leaks  except   at   bad  joints;   5 

years     

Roof,  rock  asphalt  mastic No  leaks;  5  years 

Bad  work  repaired  with  Wunner's 

bitumen  emulsion No  leaks 

Medusa  compound  and  truss-con..   No  leaks;  1  year 

Mortar  mixed  with  soap  and  alum .   No  leaks ;  3  years 

Crushed    dust No  leaks;  3  years 

1  soap  and  alum  and  elaterite No  measurable  leakage Two  coats  soap  and  alum  43c  per  100  sq    ft. 

3  soap  and  alum  and  asphalt No  measurable  leakage Asphalt   $1.04    per   100  sq     ft.-    elaterite    SI  52 

per  100  sq.   ft. 

5-ply  burlap,  pitch  and  asphalt....  Good    results 

2-ply  burlap  and  pitch No  leaks;  3  yeai-s 


Rich  mortar  plastering Not   perfect 

6-ply  felt  and  pitch No    leaks    except    along    webs    of 

girders    

1-2   mortar Just  as  good;  2  years 

Sarco  and   burlap Good    

4  or  5-ply  felt  and  pitch  or  asphalt  Few  leaks;  S  bridges,  2  leak,  6  O.K, 

Sarco  and  burlap One  leak 

Asphalt    Some  leaks  around  rail  Joints 

5-ply  felt  and  asphalt Practically    water-tight 

Young's  mixture No  leaks 


Placed  by  contractors; 
sq.  ft. 


approximately  20c  per 


Mastic    9  bridges;  2  tight,  few  leaks  in  7. . 


Retaining  walls. 
Bridge  floors. . .. 


Masonry      arches      with 
backing  cellar  wall 


Stone  and  brick  arch. 


5-ply  felt  and  asphalt 9  bi'idges;  2  tight,  few  leaks  in  7. .. 


Asphalt  paint Can   be  scraped  off 

Cement  and  coal  tar Penetrates    

Felt  and  pitch Difflcult  to  handle,  abandoned. 

Mastic    Cracked,    abandoned 

3-pIy      burlaps       saturated      with 

asphalt     Good  results,  expensive 

3-ply     plain    burlap,    asphalt    and 

mastic    Few  leaks;   tore  over  columns. 

Young's  mixture Leaks   

Sarco    mixture O.  K.,  1  year 

Y'oung's  mixture 

Winslow's    compound 

Tar  paper  and  pitch 


Reinforced  concrete  arch. 

Reinforced  concrete  arch. 
Reinforced  concrete  arch. 

Bridge  floor-plate 

Bridge  floor-plate 

Bridge   floor-trough 

Cellar    

Concrete  wall 

Subway — Plate  roof 


Basement 


Retaining  walls. 
Dust    line 


Subway  walls 

Roof — Concrete  arches. 
Trough  bridge  floor 


4-ply  felt  and  asphalt 

Anti-hydrine    damp-proofing 

4-ply  felt,  aspl.alt  and  brick 

Cerian  paint  and  Vz-in.  asphalt.... 

Cerian  paint  and  1-in.  asphalt 

2-ply  felt,  1  burlap  and  mastic 

Hydrex   felt 

Asphalt  concrete  and  lA-in.  mastic 

3-ply  tar  paper  and  asphalt 

3-ply  Barrett  felt  and  asphalt 

5-ply    felt    and    asphalt;    also    red 

lead   paste  and  brick   in  asphalt 

on  roof 

6-ply  felt  and  pitch 

1,4-in.    pitch Fairly  satisfactory 

3-ply  tar  paper  and  pitch Unsuccessful;       expansion 

cracks    

4-pIy  felt  and  pitch;  hollow  tile. . . .  No  leaks 


Failed.  )  N.  B. — Conditions 

O.   K.  IS  mos.      j      different. 
Leaked  badly;   waterproofing 

cracked ;  1  year 

No  leaks;  4  years 

Leaked   badly 

No  leaks;  2  years 

No   leaks • 

No  leaks;  5  years 

Leaks  along  webs  of  girders 

Small  leaks  over  columns;  1  year.. 

No  leaks  in  waterproofing 

No  leaks;  3  years 

No  leaks;  3  months 


Approximately  6c  per  sq.  ft. 

About  Sc  to  3Sc  per  sq.  ft. 

About  5o  per  sq.  ft.;  protection  over  water- 
proofing about  7V2C  per  sq.  ft. 

15c  per  sq.  ft. 

24c  per  sq.  ft.   including  labor  and  material. 

^i.lc  per  sq.  ft. 

Chemical  cost  $290.85;  concrete,  including 
chemical  cost  $10.23  per  cu.  yd.  or  6.3c  per 
sq.  ft. 

Natural  rock  asphalt  mastic  45c  per  sq.  ft.; 
Hydrex  felt  with  brick  25c  per  sq.  ft.;  posi- 
tive Seal  felt  23c  per  sq.  ft.;  Special  asphalt 
mastic  30c  per  sq.  ft. 

Natural  rock  asphalt  mastic  45c  per  sq.  ft.; 
Hydrex  felt  with  brick  25c  per  sq.  ft.;  posi- 
tive Seal  felt  23c  per  sq.  ft.;  Special  asphalt 
mastic  30c  per  sq.  ft. 


About  10c  per  sq.  ft. 

15c  per  sq.   ft.;   including  material,    tools  and 
labor. 


40c  per  sq.  ft. 
31 '/4  c  per  sq.  ft. 
10c  per  sq.  ft. 


About  6c  per  sq.  ft 
5.Sc  per  sq.  ft. 


No  leaks;  6  years. 
No  leaks;  6  years. 


-ply  felt  and  pitch  brick No  leaks. 


Trough    bridge    floor. 


Iron    bark 

5-ply  Hydrex, 
4-ply  Barretts, 
Iroii  bark, 
5-pIy  Hydrex, 
4-ply   Barrett, 
Iron  bark. 
5-ply  Hydrex, 
5-ply  Hydrex, 
4-ply   Barrett, 
Iron   bark, 
5-ply   Hydrex, 
Iron    bark. 
5-ply  Hydrex, 
5-ply    Hydrex, 
4-ply   Hydrex, 

4-ply  Barrett, 
3-ply  Hydrex. 
4-ply  Hydrex. 
4-ply  Barrett, 
Iron  bark, 
5-ply  Hydrex, 
Iron  bark. 
5-ply  Hydrex. 
4-pIy  Hydrex, 
4-ply  Barrett, 
3-ply  Hydrex, 
6-ply  Barrett, 
4-ply   Barrett,    1 


Failed     

3  tracks 1  dry,  2  leak,  2  years. 


tracks 1  dry,   1  leaks;  4  years. 

tracks No  leaks;  4  years 

track No  leaks;  3  years 

track Leaks  badly;   3  years. 

track Failed;   1   year 

track Leaks  badly;   2   years. 

tracks Leak  badly;   3  years.. 

track Leaks  badly;   3  years. 

track Failed;    1    year 

track Leaks  badly;   2  years. 

tracks Removed:    1   year 

tracks Leak  badly;   2  years.. 

track Leaks  badly:  3  years. 

track Leaks  badly;   3  years. 


5c  per  sq.  ft.  for  3-ply;   10c  per  sq.   ft.  for  6- 

ply;  contract  price. 
3.18c  per  sq.  ft. 

5.91c  per  sq.  ft. 

Hollow  tile  IS. 5c;  waterproofing  5c  per  sq.  ft.; 
total  23.5c  per  sq.  ft. 

Waterproofing  3.82c  per  sq.  ft.;  brick  protec- 
tion 9c  per  sq.  ft.;  total  12.82c  per  sq.  ft. 


95c  per  sq.  yd. 
16 ',4  c  per  sq.  yd. 


4-ply   Hydrex, 
Iron   bark. 
5-ply   Hydrex, 
Iron   bark, 
5-ply   Hydrex, 
4-ply   Hydrex, 
4-ply   Barrett, 
6-ply   Barrett. 
4-ply  Hydrex, 
Iron   bark, 
5-ply   Hydrex. 
6-ply  Barretts, 


2  tracks Leak  badly:  3  years... 

driveway Leaks  badly;  3  years.. 

3  tracks 2  dry,  1  leaks;  3  years. 

1  track Leaks  badly;  3  years.. 

1  track Removed;    1    year 

1  track 

5  tracks Removed;    1    year 

5  tracks Leak  badly;   2  years... 

3  tracks Leak  badly:  3  years... 

1  track Leaks  badly;   3  years.. 

driveway Leaks  badly;  3  years.. 

1  track No   leaks:    3   years 

track Leaks  badly;  3  years.. 

tracks Leak  badly;  3  years... 

1  track.-. Removed;    1    year 

1  track Removed;    1    year 

5  tracks Removed:    1   year. 

5  tracks. 


71 '/4c  per  sq    yd. 


57c  per  sq.  yd. 


24y2C  per  sq.  yd. 


dry,  2  leak.  1  leaks  badly;  2  yrs. 


2  tracks 1  dry,  1  leaks. 

2  tracks No   leaks • 

1  track No  leaks;  3  years 

2  tracks 1  dry.  1  leaks  badly;  3  years 

2  tracks Removed:    1    year 

2  tracks 1   dry,  1  leaks 

brick   protection...   No   leaks;    1    month 13.2c  ner  sq. 


ft. 


5-ply    Hydrex 1   leak;   1  year. 


Plate    floor 

Train  shed   floor 

Concrete  slab;  bridge  floor. 
Floor  slabs 


Floor  slabs. 
Floor  slabs. 


95c  per  sq.yd.,   including  material,   tools  and 

labor. 

Pitch     •    Leaks  through  bolt  holes 

Mastic    Cracked   and    leaks 

5-ply  felt    1  burlap  and  pitch No  leaks;  15  months 15i,4c  per  sq.   ft..  Including  10  yr.  guaranty. 

3-ply  burlap,   Sarco Floor  slabs,  L.  7.7c;  M.   12.5c  per  sq.  ft.  back 

nf  walls.  L.  l.Oc;  M.  l.ftc  per  sq.  ft. 

Mortar,    pitch No  leaks Bet-a-een  40c  and  50c  per  sq.  ft. 

Felt  and  pitch Small  leaks;  2  years Maximum  cost  about  30c  per  sq.  ft. 
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Bluck  aiut  lilt'  wall 


Ki'ldK^  floors 
Masonry  arch. 


TABLE   I. 

lOlHIeilte    .  

Bay  Slalf  iinit  ill  .oatlng 

Coal  lav  and  cement 

Aspliall     mastic 

Asphalt    . .  -  


— Contimu'U. 

Cracked  and  cnrieil  up.  1  year. 
Wore  oft:  1  year 


Subway    .  - 

Cellar      . . 
Krldge  floors 


Keservolr 
Bridge  Moot 


KridRe  flooi 
Keservolr 
Hrldge  floors 


H ridge  floors.  . 


Asphalt,    fell,    burlap,    tjarco.    brick 

Hydrolithlc   cement 

.''t-plv  Barrett's 

Felt    

Mastic    

Asphalt    . . . .' 

4-ply    felt    and    slag    on    matched 
Mooring    

Barrett's    

Medusa    

Fitch  on  matched  flooring 

4-ply  burlap  and  clnterite  on  creo- 

soted  plank    

1    ply  burlap  and  Sarco 


iVl.   $1.00.   L,.    10c  per   100  si|.    ft. 
M.  $2.(10.   L.   30c  per  100  sq.   ft. 

• M,   10c.  L.   10c  per  100  sq.  ft. 

Leaks  along  girders;  mastic  cracks   ISi^c  per  sq.  ft.  In  place. 

Prolonged   life  10  years Ific   per  sq.    ft.,   including  removal   of   till   amj 

supporting  of  tracks  during  work. 
Bottom    and   sides.    1    leak   per   100 

sq.     ft 13c  per  sq.  yd.,  including  brick  encasing. 

Uoof  leaks  a  little;  2  years 

No  leaks;  1  year .About   12c  per  sq.   ft,   labor  and  material 

No  leaks 

3  out  of  7  bridges  show  leaks  along 
girders    

Good    results 

Many    leaks .\bout    Sc    per   sq.    ft.    for   felt   and   slag   only: 

done   under  traffic. 

No  leaks;  •!  months 

Reduced  leakage;  1  month l.'ic  per  sq,  yd 

Failed  after  about  Ti  years 

Failed   second   winter COc  per  sq,  ft. 

4  bridges,    no    lejiks;    one    bridge 

leaks  slightly;  1  year 11.4c  per  sq.   ft. 


and  arches  over  city  streets,  to  prevent  the 
leakage  of  ballast  water;  roofs  and  walls  of 
stibways.  to  prevent  the  leakage  of  ground 
water :  basement  and  building  walls,  concrete 
roofs  of  buildings  and  retaining  walls,  to 
prevent  the  leakage  of  rain  or  ground  water; 
reservoir  and  tank  walls,  to  prevent  loss  by 
leakage. 

The  subject  ot  waterproofing  may  be  con- 
sidered from  two  points  of  view.  It  may  be 
an  investigation  as  to  the  imperviousncss  of 
various  substances  or  it  may  be  an  investiga- 
tion of  the  methods  of  treating  certain  ma- 
sonry structures  so  as  to  prevent  the  leakage 
of  w'ater  through  them.  The  first  is  a  labora- 
tory problem  and  has  not  been  touched  by  the 
committee.  The  second  is  a  practical  prob- 
lem and  is  the  one  considered  by  the  commit- 
tee. There  is  involved,  in  a  report  upon  the 
condition  of  a  structure  from  this  point  of 
view,  the  element  of  suitability  to  use  and 
also  the  personal  equation  of  the  person  mak 
ing  the  examination.  .X  reservoir  wall  may 
be  permitted  to  leak  a  few  gallons  daily;  a 
bridge  floor  must  not  allow  water  to  drip;  in 
some  situations  a  stain  or  discoloration  would 
be  objectionable  and  must  not  be  allowed. 
Different  observers  might  report  compliance 
with  any  of  these  conditions  as  "perfectly  sat- 
isfactory." In  comparing  different  methods 
of  w-aterproofing  this  element  must  be  elim- 
inated. This  has  been  kept  in  mind  in  making 
the  analysis  in  Table  II. 

The  items  in  Table  II  have  been  grouped 
in  four  general  classes,  according  to  the  meth- 
od of  waterproofing  employed.  Class  I  has 
been  designated  as  "Exterior  Envelopes." 
This  includes  all  those  processes  of  water- 
proofing by  which  the  masonry  is  covered 
with  a  thick  coating  of  more  or  less  impervi- 
ous material,  generally  applied  in  several  lay- 
ers and  generally  including  tarred  felt  or  simi- 
lar fabric  or  burlap.  The  waterproofing  ma- 
terials used  are  coal  tar  pitch,  asphalt  or  bitu- 
minous products  of  petroleum.  The  felt  is 
laid  in  overlapping  layei'S  with  a  coating  of 
the  waterproofing  compound  between  the  lay- 
ers. Tlie  whole  is  then  protected  from  abra- 
sion by  a  layer  of  sand,  mortar  or  brick. 
Sometimes  the  masonry  is  first  swabbed  with 
the  compound,  causing  the  felt  to  adhere,  and 
sometimes  not.  It  has  been  supposed  that 
where  the  fabric  is  bonded  to  the  masonry 
it  cracks  from  expansion  and  contraction  more 
readily  than  where  it  is  not  so  bonded.  The 
reports  do  not  indicate  whether  or  not  this  is 
true.  Whatever  material  is  used  for  the  ex- 
terior covering  must  have  considerable  elas- 
ticity and  strength  to  resist  the  effects  of 
continual  expansion  and  contraction  of  the 
masonry.  Burlap  has  been  used  in  some  in- 
stances and  some  felts  have  been  prepared 
with  a  canvas  back. 

The  items  of  Class  I  liavc  been  grouped  un- 
der four  subheads,  "a."  "b."  "c"  and  "d"  ;  "a" 
includes  all  examfiles  of  the  use  of  felt  and 
coal-far  pitch:  "h,"  felt  and  asphalt:  "c."  liur- 
lap  aufl  either  pitch  or  asphalt;  "d,"  mastic. 
Mastic  is  a  hitimiinous  material  mixed  with 
sand  and  ;ipi)lied  in  one  or  more  thick  layers, 
generally  withnut  the  t;se  of  fabric.  Under 
each,  subhead  are  shown  the  ntimber  of  sepa- 
r.ite  layers  of  fabric,  as  two-ply,  three-ply,  etc. 
Under  Class  II  have  been  grouped  all  ex- 
amples of  materials  mixed  with  concrete.  This 
iiiclu<I(s    liquids    (ir    iinwdcrs    snld    under    \ari 


ous  trade  names.  The  committee  is  not  ad- 
vised as  to  the  nature  of  these  compounds, 
and  from  the  few  examples  reported  no  con- 
clusion can  be  drawn. 

Class  III  has  been  designated  "Exterior 
Coatings"  and  includes  all  those  coatings  of 
the  nature  of  washes  or  paints.  Some  of 
these  coatings  are  heavy,  but  differ  from  Class 
I  in  thickness  and  in  being  used  without 
fabric. 

Class  IV  includes  those  examples  in  whicli 
no     waterproofing    material    was     used.     The 


TABLE  II. 


I.   Exterior  Envelopes 
(a)  Felt  and  Pitch. 


--ply  1 

3-ply  I 

4-piy 4         1 

5-piy  — 4 

6-ply  3          1 

Total    13           2 

(b)  Felt  and  Asphalt 

3-ply   -           1 

4-ply   6           3 

5-ply   8           5 

Total    in        ~9 

(c)  Burlap  and   Pitch 
or  Asphalt. 

1-ply  ■ 5 

4-ply 

r>-ply 

Total    ,-, 

(d)  Mastic    1           2 

Total.    Class  I...  31         16 

II.  Substances    Mixed    with 

concrete   ."i          1 

III.  Exterior    coatings t;           9 

TV.   No     waterproofing    ma- 
terial      1           3 

Total,    examples  43         29 


12 
4 
4 


17 
3.''. 


3 

S 

4 

4 

1 

1 

4 

4 

13 

42 

4 

14 


TABLE  III. 
— a,   b.   e. 

1-ply   ■'. 

2-ply   1 

3-ply   3 

4-ply   10 

5-ply  12 

6-ply  3 

•Includes   bridges   to  cost  $48,000. 


I 

.1 

4 

19 

t) 

20 

number    reported    is   too    few    to    warrant    an\' 
conclusion. 

-•\  study  and  analysis  of  the  replies  liy  the 
committee  indicate: 

(1)  No  method  of  waterproofin.g  has 
jiroved   entirely  satisfactory. 

(2)  Some  cases  are  reported  in  each  class 
sliowing  no  leaks. 

(31  The  difference  in  efficiency  between 
the  various  classes  does  not  appear  to  be  great. 
It  does  not  appear  to  what  extent  success  is 
due  to  the  quality  of  the  masonry. 

(4')  Failures  are  due  to  faulty  details,  poor 
workmanship,  poor  materials  and  the  forma- 
tion of  cracks  in  the  masonry. 

(h)  To  secure  dry  work,  it  is  necessary 
that  details  should  be  carefully  designed:  this 
iiu-ln*les  the  details  of  the  masonry  as  well  as 


of    the    waterproofing.     The    materials    must 

be  carefully  placed  by  skilled  workmen.  The 
supervision  must  be  constant  and  efficient 
Shrinkage  and  temperature  cracks  should  be 
prevented  by  reinforcement. 

(6)  Concrete  masonry  designed  and  placed 
as  above  indicated,  with  properly  designed 
temperature  and  shrinkage  reinforcement,  may 
be  made  waterproof  without  the  addition  of 
special   waterproofing  materials. 


The  Principal  Formulas   Proposed  for 
Determining  Run-Off  and  Water- 
ways   for    Culverts.'-' 

The  following  compilation  of  formulas  for 
cuhert  areas  and  for  the  determination  of 
ri'ii-off  is  believed  to  include  all  the  better 
known  formulas  besides  several  not  custom- 
arily used  by  .\nierican  railroad  engineers 
The  references  indicate  as  a  rule  the  date 
ami  place  of  first  publication,  the  brief  ex- 
planatory comments  for  the  most  part  being 
roughlv  quoted  from  the  original  articles 
The  nomenclature  is  taken  without  change 
from  the  ori,s'inal  sources. 
Tlic    Myers    Fnniiuia.^ 

A  -  cvJi. 

where  .-/ =  the  area  of  waterway  re(|uired.  in 
square    feet. 
.1/  ^  the    area   drained,   in   acres. 
c  =  1   as  a  minimum  for  flat  country. 
(-=1,11    for    hilly   compact   ground. 
r^4.n   as   a    maximum    for   nioutains. 
rocky   country. 
.-\s    already    stated.    Major     Myers     recom- 
mended this   formula  as  applying  well   to  the 
water    courses    which    he    had    been    able    to 
examine',  which  lay  chiefly  on  the  line  of  the 
Richmond,    Fredericksburg    &    Potomac    Rail- 
road. 
TIic   Talbot  formula.' 

A  =  c^-'JP. 


—       where  .-^  =  the    waterw.iy    area    necessary,    m 
square    feet 
.1/  ^thc   area    di  aiiied.    in    acres. 

This  formula  is  noi  intended  for  use  for 
draina.ae  areas  of  more  than  400  square  miles. 
It  was  derived  with  especial  reference  to  areas 
under   77   squire   miles   in    size. 

For  rolling  country  subject  to  Hoods  at  a  time 
of  melting  snow,  and  with  a  length  ot  valley 
three  or  four  times  the  width,  let  c  be  one- 
third.  For  valleys  with  stream  longer  in  pro- 
portion to  the  area,  decrease  c.  In  districts 
not  affected  by  accumulated  snow  and  where 
tlie  length  of  the  valley  is  several  times  the 
width,  one-fifth  or  one-sixth  or  even  less  may  be 
used.  For  steep  side  slopes,  especially  where 
tlie  upper  part  of  the  valley  has  a  nuieh  greater 
fall  than  the  channel  at  the  eulvort  e  should 
tie   increased. 

This    formula    is   used  verv  generally   in   the 


"Condensed  from  a  thesis  \i.\-  .\.  F.  Oilman 
and  G.  W.  Chamberlain.  University  of  Wiscon- 
sin, and  printed  as  a  part  of  the  report  of  th» 
Committee  on  Roadway  of  the  American  Rail- 
way Kngineering  and  Maintenance  of  Way  .-Vs- 
soeiation. 

■I'roeeedings  Engrs.  Club,  Phila..  Vol.  T.  p.  146, 
April  .-|.  1S79. 

-'Selected  Papers,  Civil  Engrs.  Club,  111.  tniv.. 
No    2.  p.  14.  May  :s,  18S7. 
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southwestern  and  western  portion  ot  this 
■country  and  appears  to  give  excellent  results 
for  the   smaller  areas. 

The   Peck   Formula^    (better    known     as    the 
Missouri-Pacific    foriuula)  : 

Drainage  area  in  acres. 

Area  of   waterway  in  sq  ft.  = 

c 

c   varies    from    4   to   0,    depending    on    the 
■country. 

In  very  mountainous  country,  where  slopes 
of  hills  and  mountains  are  steep  and  abrupt, 
c  is  equal  to  4.    In  ordinary  flat  rolling  coun- 
try, such  as  is  found  in  good  agricultural  sec- 
tions, c  is  equal  to  6. 
The    IVentworth  Foninila' 
a  =  d% 
■where     a  =  the   sectional   area    of    the    water- 
way,  in   square   feet. 
d  :=  the  drainage  area,   in  acres. 

This  formula  was  derived  in  connection 
with  work  on  the  Norfolk  &  Western  Rail- 
way and  is  especially  fitted  to  the  conditions 
along  that  line,  and  in  general  to  the  condi- 
tions in  the  southeastern  states.  In  cases  of 
less  rainfall,  or  if  the  ground  be  quite  flat, 
the  author  states  that  the  two-thirds_  power 
of  the  drainage  area  is  too  great  for  the 
square  feet  of  area  needed  in  the  waterway. 
In  the  observations  of  Mr.  Wcntworth.  60 
per  cent  of  the  resulting  area  may  be  taken 
as  the  lower  limit. 
Tlie  Murpbv  formula? 

I'       C^RS 

where  .-J  ^  area  of  waterway,  in  square   feet. 

(/■  =^  mean  velocity,  in  feet,  per  second. 

R  =:hydraulic  radius  =  range  in  stage 
in  time  of  flood.  (See  explana- 
tion  below.") 

b         c  where  a,  b,  and  c 

iJ  +  ;7  +  ■^  are  constants  and 

11  is  the  coefficient 
of  roughness  of 
the  bed 


/    4 


(-r)A 


.V  =  slope    of   surface. 
"It  can   be   shown  that  the   hydraulie 


radius 


A- 


logs  or  ice,  or  its  lieiug  in  tlie  influence  of 
backwater  from  a  tributary,  the  computed 
area  must  be  increased  by  a  liberal  amount." 
The  Dun  Data.'--A  reproduction  of  the 
1.906  table  may  be  found  in  the  accompanying 
Table  I.  This  data  was  derived  principally 
from  observations  made  along  the  lines  of 
the  Santa  Fe  Railway  in  Missouri,  Kansas,  In- 
dian Territory  and  Texas. 
The  C.  B.  &  Q.  Formula' 
3000  M 

3-1-  2VJW  or  using  T  ~  lU  ft.  per  second. 
300  M 
°  3  +  I^M 
where  O  =  the  total  discharge   from  the  area 
in  cubic   feet  per  second. 
.1/  =  the  drainage  area,  in  square  miles. 
A  =:  the  waterway  in  square  feet,  using 
the    velocity   through    the   culvert 
as   10   ft.  per  second. 
The   Coolev   Fonnnhi.' 
No.    1.     Q  =  200  A/%.   or   .-J  =20  .1/% 
No.  2.     Q  =  180  A/%,  or  .■1  =  18  M%. 
Notation    is    the   same    as    for    C,    B.   &   Q 
formula. 
The  Tidczi'atcr   i  Virginia)   Knikvuv  Formula' 

A  —  0.G2  MW", 
where  .U  =  area      drained       (watershed)       in 
acres. 
A  =  Neat  area  of  w.iterways,  in  square 
feet. 
"Where  the   stream  has  a   flat   fall,  add   3o 
per  cent ;  where  double  openings  are  used,  add 
20  per  cent  to  total  cross-section   area." 
The   El    Paso     ("r     South     Western     Railway 
Formula 


:i   Y_Jl±a^_),....,3, 
^       V(7-h2dj  v(.H-A-=|i  / 

111  which  /  IS  the  bottom  width  of  a  trapezoi- 
dal section,  d  is  the  depth  and  X  is  the  slope 
of  the  sides.  It  can  be  seen  from  equation 
(3)  that  for  any  given  values  of  d  and  A'. 
R  approaches  d  as  I  increases;  for  the  case 
of  floods,  therefore,  it  may  be  assumed  that 
y?=:the  diflference  in  stage  between  high  and 
ordinary  low  water." 

■'This  method  of  finding  the  waterway  at  a 
given  place  an  a  stream  consists  in  finding 
the  drainage  area  in  square  miles  above  the 
place  under  consideration,  the  greatest  change 
in  stage  of  the  stream  at  this  place  and  the 
slope  of  the  surface.  By  multiplying  the 
drainage  area  M  by  ij  ('the  maximum  dis- 
charge in  second-feet  per  square  mile  that  is 
to  be  expected  in  that  portion  of  the  coun- 
try), we  find  Q:  dividing  0  liy  /'  using  for 
R  the  maximum  range  of  stage,  and  for  .S" 
the  measured  slope  of  surface  of  the  stream, 
we  have  the  necessary  area  of  waterw.ay.  The 
greatest  error  in  the  use  of  this  method  will 
result  from  an  incorrect  measurement  of  the 
slope.  The  formula  calls,  for  the  slope  of 
surface,  and  surface  slope  of  a  stream  is  not 
necessarily  the  slope  of  the  bed.  The  slope 
is  not  the  same  at  all  stages  nor  always  the 
same  for  a  given  stage.  If  the  place  under 
consideration  is  near  the  mouth  of  a  large 
tribiitarv  the  slope  of  the  main  stream  will 
be  aflected  bv  the  stage  of  the  tributary 
Overflow  and  flooding  of  lowlands  is  fre- 
quentlv  the  result  of  backwater,  due  to  re- 
duction of  surface  slope.  The  smaller  the 
slope  used  the  greater  will  be  the  computed 
waterway.  If  there  is  a  possilnlity  of  the 
waterway  becoming   p.irtly  clog.ged   with   drift, 

'Proceedinsr.*   Amer.    Ry. 
pp.    S6-100. 

-Letter  to  the   editor 
57. 

■  ^"Destructive  Floods  in  the  United  States, 
1904"  bv  E.  C.  Murpliy.  PP.  189-193.  U.  S.  (3eol. 
Surv.  Water  Supply  Paper.  No.   147.   1905. 


B.    &    B.    .Vssn.,    1897. 
the  Ry.   Gaz..  1903,  p. 
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where  Q^the   maximum    run-off   per    square 
mile  of   drainage  area. 
.!  =the   total   drainage   area    in    square 
miles. 
This  is  practically  the   formula   by   Mr.   Jo- 
seph P.  Frizell.  which  he  worked  up  from  the 
records  of  flow  over  the  Holyokc  dam,   Mas- 
sachusetts,   for   a    period   of  oO   years,   and   it 
appears   in   the   original   form  in   his  book   on 
hydraulics. 

.•\s  a  check  on  this  formula  the  foll'iwing 
table  is  used.  It  follows  Dun's  data  very 
closely  and  appears  to  have  been  worked  up 
from  the   Santa   Fe  table  : 

Drainage  Water-  Drainagf  Water- 

area,  ways.'  area,  ways,* 

.SCI    miles.  sq.  feet.  sq.  miles.  sq.  feet. 

0.12  18.S  4.6  M3 

0.22  31.4  r..S  42S 

0.40  51.0  7.2  -iOS 

0.70  74.0  9.5  628 

1  15  102.0  12.4  75B 

1.55  134.0  15. .S  S78 

2.00  170.0  19.9  97S 

-.50  209. 0  24.6  LOSS 

;i.50  280.0  30.2  1.199 

rhc  Laulerbcrg  Formula.'' 
.\verage    (lischarge    of    .i 

1.000,00(1 

river  ^  '.''  ^^ CliF 

31,')30.000 
=  0.031TU:/if" 
where  '/'       a\erage     qiiantilv      discharged     per 
second, 
/•"  =  the    area    draim-il    in    square    kilo- 
meters, 
/,  ^the    total   yearly    rainfall    in    inches. 
,-^().-20    for   marshy   soil, 
^-  0.2-")   for   level   plains.  . 
^0,30    for   rolling  ground. 
=  0.3."i    for    low   hills. 

•\ppeared  first  in  blue  print  form  in  1897,  and 
in  its  present  full  form  in  1906  in  the  Jour.  Wes. 
Soe.  KriKrs.,  p.  146.  ,        , 

-'Ref'Tenee  to  tills  formula  may  be  found  in 
Mr  Bremner  s  paper  before  the  Wes.  Soc.  of 
knsis.  in  1906.  Vol.  11,  p.  139. 

sjour.  Wes.  Soc.  Engrs..  Vol.  U,  p    139, 

■•Tidewater  Railwav  "Tables  and  Data  for  i/S- 
timates  and  Pomparisons,"  Roanoke,  Va.,  .lan- 
uary,  1905.      (Blue  print.)  ,      ,     ,-,     r-      ■,-„, 

-■..\bstract  in  the  ProroPdinss  Inst.  C.  E..  \oI. 
149  p  VX'  1SS7.  from  Lauterberg's  'Scliweizer- 
ische   StroniabHiissingen."      Born.    Iluber   *    Co.. 

1876 

•"Waterways  in  sq.  ft.  required  on  steep, 
rocliv  slopes 'where  very  little  rainfall  is  ab- 
sorbed To  be  multiplied  by  co-efHcient  c  great- 
er than  1  for  exceedingly  mountainous  country, 
■ind  less  than  1  for  conipaiatively  level  country, 
r  nuivvary  from  0.50  for  flat  country  with  por- 
ous soil  to"l  50  for  rocky,  mountain  gorges.-' 


Q- 

Q-- 

0 


=  0.1.3    for   lnll>    country   like   the   .■Ar- 
dennes,   the    Odenwald      and     the 
Eifcl. 
=  0..55   for  the   Black    Fon^st    and  the 

Vosges. 
=  0.70   for   high   rock\    nunmtaiiis. 
Lauterberg  endeavored  to   frame  a  rational 
estimate    as    to    the     probable      discharge      of 
streams    by    means    of     the     above      formula, 
which  is  based  upon  data  collected  in  .Switzer- 
land, 
Till'  Tannimi  I'oninihi.' 

O  =  200  M" '' 
Where  .1/  is  the  area  of  watershed  in  square 
miles  and 
Q  is  the  volume  of  discharge  in   cubic 
feet   per   second. 
Tilt    Dredqe  Formula.' 

M 

Q  =  1300  

L% 
N'otation  the  same  as  in  the  Fanning  Form- 
ula. 

/,  =  the  length  of  drainage  area  in  miles 
yVif  Dickens  Formula.' 

Q  =  cX21  MM. 
200.1/%,     for    .Madras    Presidency, 
India. 

oOO  il/%  ,    for     Central      Provinces. 
India. 

8'2.").l/%.    for    Bengal    and      Bahar. 
India. 
(:;  =  1,200  Af%,    for   Upper   Kaveri,   India. 
0  =  2,200.1/%.    for    Gadamatti,    India 
I'lic  O'Coiindl  Formula.' 
1421  M 

Q  = ^ 

0.311  +  VM 
This   formula   is  best  adapted   to   small   dis- 
tricts. 

The    notation    is    the    same    as    that    of    the 
Fanning   formula. 

The   Kuttcr  Formula^    ('derived   bv   Ganguillet 
and  Kutter  in  1869). 

Q  =  4.58   [V  (640 A/  +  4..58)  —4.5.8]. 
This   formula   is  adapted  to   Swiss  streams. 
This  notation  is  the  same  as  that  of  the  Fan- 
ning formula. 
The  ficrriini  Formula.' 

D  M  V  D  M  V 

O  = or 

L  U 

where  O  and  M  are  the  same  as  those  of  the 
Fanning    formula    and 
/.  =^the  length  of  the  river. 
r'  =  the   mean    velocity   of    the   stream. 
P  =  the    entire    depth    of    rain    flowing 

ofT  during  a  storm, 
/i  =  the  time  taken  for  a  drop  of  water 
falling    near     the     periphery      of 
watershed  to  reach  the   culvert. 
I'osscnii  Formula.'' 


The 


Q 


=.£(-"■- ^1^) 


(J  —  a  coefficient  with  an  average  \ahie 

of    1,010. 
/?.-  =  the  depth  of  rainf.ill   in   inches   for 

24   hours. 
.1/;  ~  the  area  of  hilly  or  mountainous 

part    of    watershed,     in     square 

mile>. 
,l/,=the  area   of   level   or   flat  part  of 

watershed,   in  square  miles. 
/.,:=the  length   in  miles  of  the  stream 

from  its  source  to  the  point  of 

observation. 
This  formula  applies  especially  to  mountain 
streams  of  moderate  size  in  the  .Appenines, 
'I'hc   hinkli/.iciilcr  Formula.' 


'7 


iF.inniii; 
p.   66. 


■Water  Supply  Engineering."   1S7S. 

■•'FanniiiL;  s  ■■Water  Supply  Engineering,"  187S. 
p.  66.  Taken  from  the  "Indian  Professional 
Papers. ■■ 

'Fannintt's   "Water   Supply  Enginer-nng.^-    1S73. 

'p'rorecdings  Inst.   O.   E.,   Vol.   27.    1S6S. 

-■Proeeedings  Inst.  C.   E..  Vol.  71.  1883. 

•■■Mukiis,  '■Meliorationswesen  in  Italien,"  Vi- 
enna'. 1881. 

;Tbis  formula  -^vas  derived  by  Burkli-Ziegler 
in  ISSii  ;ind  brought  to  this  country  by  Rudolph 
Hi^riu"  in  1881.  See  Report  National  Board  of 
irealtli    1881;  also  Trans.   .\mer:  Soc.   C,  E..   Vol. 
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where  q  =  the   water   rcachintr   the   sewer    in 
cubic  feet  per  acre  per  second. 
r  =  the  averafic   intetisity   of   rain   dur- 
ing heaviest  fall  in  cubic  feet  per 
acre  per   second. 
.j  =  the  general   grade  of  the  drainage 

area  in    feet  per   hundred, 
o^the  area  drained,  in  acres, 
c  =  a   coefficient,   for   average   areas   it 
equals  O.tii'). 
The  observations  extended  up  to  slopes  of 
10  ft.  per  100,  but  were  limited  to  small  areas 
of  less  than  50  acres.     This  formula  is  espe- 
cially appliacble  to  sewer  design. 
Till-  Coglilan  Formula. 

p-=tcR'  ■' 
where  /'=the   inches   of   rainfall   discharged 
by  stream. 
/  =  a  coefficient  for  time,  the  value  of 
which  is  governed  by  the  length 
of  time  the  freshet  lasts. 
r  =  a  coefficient    of*  rainfall     varying 
with  the  quantity  of  rain. 
R  =  the  average  daily  rainfall  in  inches 
during  the  freshet. 
This  formula  is  applicable   to    drainage     dis- 
tricts of  moderate  size  in  New  South  Wales. 
The  following  values  of  /  and  c  are  given  by 
the  author: 
Length   of  freshet   in   days,   350.    Value  of  t  In 

inches,    2.6. 
Length   of  freshet   in   days,   300.     Value  of  t   in 

inclies,   2.5. 
Length  of  freshet   in   days,   250.     Value   of   t   in 

inches,   2.4. 
Length  of  freshet   in  days,   200.     Value   of   t   in 

inches,    2.2. 
Length   of  freshet   in   days,   130.     Value  of   t   in 

inches,    2.1. 
Length   of  freshet   in   days.   100.     Value   of   t   in 

inches,    2.0. 
Length    of    freshet    in    days.    50.     Value    of    t    in 

inches,    1.9. 
Length    of   fresliet   in   days,    25.     Value   of   t    in 

inches,  l.S. 
Rainfall  in  ins.,  0.40.  Value  of  c  in  ins.,  0.95. 
Rainfall  in  ins..  0.35.  Value  of  c  in  ins.,  0.90. 
Rainfall  in  ins.,  0.30.  Value  of  c  in  ins.,  0.S5. 
Rainfall  in  ins.,  0.25.  Value  of  c  in  ins.,  O.SO. 
Rainfall  in  ins.,  0.20.  Value  of  c  in  ins.,  0.75. 
Rainfall  in  ins.,  0.15.  Value  of  c  in  ins.,  0.70. 
Rainfall  in  ins.,  0.10.     Value  of  c  in  ins.,   0.65. 

The  Miirphv  Formula^' 

<3  =  440  X  5  X  .V  hyp.  log 

B 
of    discharge. 
Where  O  =  the   total   discharge   in   cubic    feet 
per   second. 
N  =  c  V  i,  where  I'^the  velocity  to- 
wards  the   cul- 
vert in  feet  per 
second, 
i  =  the   number    of 
inches  of  rain- 
fall. 
c  =  the      coefficient 
of  discharge. 
L  =  the   extreme   length   of  the   drain- 
age area. 


.D  =  t\\e   mean    width   of    the   drainage 
area. 
The  McMalh  Forviiila.' 

Q=cv  \/SA*=A  cv  V  s/A 

where  f  =  the  proportion  of  rainfall  that 
reaches  sewers. 
7'=^  the  number  of  cubic  feet  of  water 
falling  upon  an  acre  of  surface 
per  second  during  the  period  of 
greatest  intensity  of  rain.  It  is 
practically  the  same  as  the  rate 
in  inches  per  hour. 
j  =  the  mean  surface  grade  in  feet  per 

thousand. 
/4^thc  area  drained  in  acres. 
Q;=thc    discharge   in   cubic     feet     per 
second. 
This  formula  was  derived  with  especial  ref- 
erence to  St.  Louis  conditions. 
The  Chamier  Formula.' 

Q  =  C40  x/excx  M% 

where  Q  =  the   discharge    in     cubic     feet     per 
second. 
K^^thc  average  rate  of  greatest  rain- 
fall anticipated  in  inches  per  hour 
for    such    duration    as    will    allow 
the    flood    water    flowing    to     the 
outlet   from   the   farthest   extrem- 
ity of  the  catchment  area. 
c  =  a  coefficient  of   surface  discharge, 
giving  the   proportion  of   rainfall 
that  may  be  expected  to  flow  off 
the  surface. 
The  above  formula  has  been  tested  by  Mr. 
Chamier  on  streams  in  India  having  drainage 
areas  of  from  20  acres  to  400  square  miles. 
The  Cramer  Formula.' 

c,  Rr,  m  M  (S2)  V3 

Q= 

9-f  (0.0658  »«J?oM)  1/3 

where  Q  =  the   discharge   in    cubic     feet     per 
second. 
7?3  =  the  mean  annual  rainfall  in  inches. 
Ci  +  e~ 

S:  = =  the   mean    slope    and   de- 

/_ 
clivity  of  the  whole  basin ;  e,  be- 
ing its  average  altitude  in  feet, 
f=,  being  the  altitude  of  the  point 
of  discharge.  /  being  the  average 
distance  in  feet  traveled  by  the 
water  from  the  boundaries  of  the 
watershed  to  the  point  of  meas- 
urement. 

0  =  variable    coefficient. 

=  186  for  rough  natural  basins  of 
rivers. 

=  697  for  smooth,  comparatively 
level  and  impervious  areas  like 
well-built  cities. 


'Proceedings  Inst.  C.  E.,  Vol.  SO    p.  211,  1SS4  to 
1885. 


iTrans.  Amer.  Soc.  C.  E.,  Vol.  16,  p.  170.  1SS6. 
"Determination  of  the  Size  of  Sewers,"  R.  E. 
McMath. 

^Proceedings  Inst.  C.  E.,  Vol.  134.  p.  313,  1S97. 

^Proceedings  Engrs.  Club  of  Phila.,  Vol.  1.  p. 
146,   1S79. 


m.  depends  on  the  total  area  M,  the 
flat  area  F,  which  is  likely  to  he 
inundated  in  freshets,  and  the 
mean  annual  fain  fall  /\;i,  such  re- 
lation being  expressed  by: 


1  -  sin 


/  709  F\ 


for  the  simple  case  when  F  is  distributed  in 
an  approximately  uniform  manner  throughout 
the  whole  basin,  whereas  if  F  is  concentrated 
only  at  the  lower  end  of  the  basin  we  must 
place 


w  -  .1  -  sin 

The  Italian  Formulas 


(1418F\ 


1819  M 


0.311  +  y/M 


Q 


2600  M 


0.311  +  \/M 


7fl(2) 


The  notation  in  these  formulas  is-  the  same 
as  that  of  the  Fanning  formula.     No.  1  is  ap- 
plicable to  streams  in  northern  Italy,  and  No. 
2  to   small  brooks  in  the  same  region. 
The  Kuichling  Formulas." 

44,000 
q  = ■ -f20(l) 


M  +  170 
127,000 


7.4  (2) 


M  +  370 

Here  (7=^  the  discharge  in  second  feet  per 
square  mile,  and  M  =  the  drainage  area  in 
square  miles.  These  equations  were  derived 
from  conditions  similar  to  those  in  the  valley 
of  the  Mohawk  River.  They  were  obtained 
from  a  great  amount  of  flood  data  on  both 
American  and  European  streams.  Equation 
No.  1  gives  the  discharge  during  floods  which 
may  occur  occasionally.  Equation  No.  2  gives 
the  discharge  during  floods  that  occur  but 
rarely. 
The  Murphy  Formula.^ 

46,790 

q  = —  -1-  15 

M  +  320 
The  notation  here  is  the  same  as  that  of  the 
Kuichling  formulas.  The  equation  was  de- 
rived from  a  large  amount  of  flood  data  on 
streams  of  the  northeastern  United  States 
which  Mr.  Murphy  had  collected. 
The  Grav  Formula. 

Q  =  5.S9A% 
where  Q  =  the  discharge  in  second    feet    per 
acre,   and 
A  =  the  drainage  area  in  square  miles. 


iRheinhard's  "Kalendar  fur  Wasserbau  Inge- 
nieure,"  Wiesbaden,  189S.  N.  T.  Assn.  Doc., 
124th  Session,  1901,  Vol.  23,  No.  70,  pt.  1,  pp. 
614-9S4. 

'Zeitsch.  Oester.  Ing.   &  Arch.  Verein,  1900. 

-N.  Y.  Assn.  Doc,  124th  Sess.,  1901,  Vol.  23, 
No.  70.  pt.  1.  pp.  641-964. 

^U.  S.  Geol.  Surv.  Water  Supply  Paper.  No. 
147,  p.  189,  1905. 
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An  Investigation  of  Built  Up  Columns 

Under  Load.* 

At  the  time  of  the  Quebec  bridge  failure  so 
much  was  written  about  the  lack  of  experi- 
mental data  on  the  strength  of  uncommonly 
large,  built-up  steel  compression  members  that 
one  would  naturally  infer  that  there  was  an 
abundance  of  such  authoritive  data  relating  to 
similar  members  of  ordinary  lengths  and  cross 
sections.  However,  in  summing  up  the  main 
points  brought  out  in  the  discussion  of  the 
results  of  an  elaborate  series  of  field  and 
laboratory  tests  at  the  University  of  Illinois, 
the  statement  is  made  that  still  more  experi- 
mental   results   are   needed   before   better   and 

•Abstract  of  Bulletin  No.  44,  University  of 
Illinois  Experiment  Station,  by  Arthur  N.  Tal- 
bot and  Herbert  F.  Moore. 


more  nearly  satisfactory  column  formulas 
may  be  established  for  compression  members 
of  very  ordinary  structures. 

Investigations  of  this  kind  have  been  long 
delayed  owing  partly  to  the  belief  that  it  was 
impracticable  to  make  tests  to  determine  the 
actual  stresses  which  are  developed  under 
working  loads  and  up  to  the  elastic  limit  of 
the  material  in  the  members  of  a  column, 
throughout  its  length  and  over  its  cross-sec- 
tion. One  very  important  conclusion  drawn 
in  the  bulletin  is  that  such  tests  are  practical 
in  well-equipped  engineering  experiment 
stations. 

PURPOSE    AND    METHODS    OF    THE    INVESTIGATION. 

The  purpose  of  the  investigation  was  to  de- 
termine (1)  the  way  in  which  compressive 
stresses  in  built  up  columns  vary  over  the 
cross-section     of     the     component     parts     and 


throughout  their  length;  (2)  the  amount  and 
distribution  of  stress  in  the  lattice  bars  of 
columns,  and  also  the  action  of  similar  bars 
under  separate  tests  with  similar  conditions  of 
fastening  and  eccentricity;  and  (3)  the  gen- 
eral relation  which  exists  between  the  com- 
ponent parts  and  the  column  as  a  whole.  In 
several  respects  these  tests  may  be  said  to  be 
pioneer  tests,  .since  the  usual  tests  of  columns 
are  for  the  purpose  of  determining  only  the 
ultimate  strength  and  the  effect  of  length. 

Materials. — The  principal  tests  were  made 
o'l  the  following  compression  pieces :  (a1 
Column  No.  1.  a  steel  column  built  up  of 
angles,  plates  and  lattice  bars,  all  the  parts 
being  light  with  respect  to  the  size  of  the 
column  ;  (h)  Columns  No.  2,  3.  4  and  5.  four 
wrought-iron  bridge  posts  which  had  seen 
long  service 'in  a  bridge  truss;  and  (c)  three 
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TABLE   I.— STRESSES   IN    COLUMN   NO.    1, 
Stresses  are  given  in  pounds  per  square  inch. 


North    CI 

West    Side. 

> 

g 

C               to 

annel. 

East    Side. 

> 

u             5) 

OJ 

-West 

o 

—South 
Side.— 

o 

Cii.-mnol.- 


leiigth   c.   to   c.  pins,   19   ft.   10   ins.     First 


/ 


East    Side. 


40.7 ; 


1^ 13,100 

1      9,800 

m 7,900 

2      11,800 

2i.i 10,700 

3      5,800 

SM 8,000 

4      15,400 

41,4 12,200 

6      9,400 

5% 9.900 

6      7,400 

61^ 10,900 

7      12,100 

7% 9,900 

8      9.800 

8V" 9,200 

9      6,500 

9V2 10,000 

10      16,400 

lOi/i 11,300 

11      7,000 

11% 9,700 

12      14,000 

12% 9,700 


TEST 

NO.  5 

10,400 

9.300 

11,000 

9.500 

S,700 

9,700 

10. .".00 

10,900 

10.400 

10,800 

10900 

11,100 

11,800 

10,000 

10.200 

10,500 

12,200 

10.400 

9.300 

13.500 

11.300 

10.400 

8,500 

8,600 

5,800 

8.200 

8,900 

7.300 

8.400 

8,900 

7,400 

7.900 

8,300 

11,400 

11,100 

10,900 

10,600 

10.600 

8.500 

8,600 

8,700 

9,800 

10.200 

10,400 

11,000 

11.100 

10,800 

10.200 

10,200 

11,800 

11,900 

11.800 

9,700 

9,700 

9,600 

7,500 

8,500 

7,800 

8.000 

8,500 

8.300 

8,500 

8,600 

7,700 

9,100 

9,700 

8,100 

8,500 

7,400 

8.100 

8,500 

7,800 

8,600 

9.000 

7,500 

7.600 

7,700 

13,000 

12,400 

13.500 

13,000 

12,800 

11.600 

11,800 

11,800 

9.900 

9.900 

9,900 

10.700 

10.300 

12.300 

10.300 

9.200 

9,900 

9,900 

9,800 

9,800 

9.800 

9,700 

9,500 

9,600 

11.000 

10.100 

9,600 

9,700 

9,500 

9,600 

8.900 

9.800 

9,900 

10,700 

11,100 

10.500 

10.900 

11,000 

10.900 

9,100 

8,300 

8,700 

S.SOO 

8,900 

7,300 

7,300 

8.100 

9.200 

9,700 

13,800 

11,900 

11,100 

11.100 

10.600 

10.200 

10,200 

9,700 

lu,300 

10,300 

10,500 

8,600 

8,900 

8,900 

8.500 

8.600 

8,600 

11,700 

11.400 

11.400 

10,900 

10,400 

8,300 

8,800 

8,900 

5.900 

7.900 

8.700 

9,200 

8,900 

9,600 

9,400 

9,500 

6,500 

7,600 

8,300 

4,600 

6,400 

6.900 

8,600 

8,300 

8,100 

9,700 

10,400 

11,400 

9,500 

8,500 

12,700 

10.800 

10,100 

9.700 

10,000 

9,700 

9,500 

9,300 

20.200 

15.400 

13,100 

15,400 

14.000 

13,300 

7,600 

8,300 

9,700 

9,700 

9,900 

12.900 

13.200 

13,100 

9,400 

9.900 

10,300 

10,400 

10.600 

12,900 

9,500 

8,100 

4.600 

7,800 

8,900 

4,600 

7.300 

8,500 

13,000 

11,300 

17.000 

14,400 

12,900 

8,000 

8,600 

8,700 

6,800 

8,000 

8,600 

10,700 

10,400 

9.900 

10,000 

9,700 

10,500 

11,100 

11,300 

7,400 

8,900 

9,600 

8,400 

8,900 

8.100 

9,100 

9.600 

12,600 

11,100 

10,800 

9,800 

10,800 

11,000 

8,900 

8,600 

11.900 

10,500 

9,700 

8,200 

11,100 

11,700 

8,900 

9.700 

9,800 

12,400 

11,600 

11,900 

11,000 

10,400 

6,900 

7.500 

7.800 

S,100 

8,800 

9.400 

8,900 

8,600 

10.500 

12,100 

12,700 

10.800 

11,800 

12,400 

11,900 

11.000 

10.800 

posts  and  a  top  chord  member  in  a  railroad 
bridge  under  service.  The  tests  of  (a)  and 
(b)  were  made  in  a  testing  machine;  for  (c) 
a  locomotive  and  cars  formed  the  load.  The 
auxiliary  tests,  which  were  made  on  lattice 
bars  and  other  parts,  have  an  important  bear- 
ing in  connection  with  the  design  of  cohimns. 

Column  No.  1  was  specially  designed  for  the 
purpose  of  these  tests,  and  was  of  a  much 
less  stocky  section  than  are  the  built-up  col- 
umns ordinarily  used  in  bridge  and  building 
construction.  The  section  of  this  column 
was  chosen  because  it  seeincd  to  offer  better 
opportunities  than  a  less  flimsy  column  for 
the  study  of  distribution  of  stress,  lateral  and 
longitudinal,  under  the  conditions  of  the  test, 
and  also  because  the  stresses  developed  in 
the  latticing  could  better  be  studied.  It  was 
thought  that  the  variation  of  stress  due  to 
methods  of  fabrication,  handling  in  shipment 
and  conditions  of  applying  the  load  would  be 
more  pronounced  than  in  a  stocky  cohimn, 
and  hence  that  the  flimsy  cohunn  would  be 
capable  of  more  accurate  study.  In  this  con- 
nection it  should  be  noted,  however  that  the 
chord  members  of  large  bridges  are  some- 
times buih  up  of  parts  relatively  as  thin  as 
the   parts   of   this   test    column. 

Column  No.  1  was  composed  of  2  plates 
'20x%  ins.,  13%  ins.  back  to  back ;  4  angles 
2x2x%  ins.;  single  lacing  bars  lx%  ins.,  and 
l%x7/16   ins.;   area   of  section   18.76   sq.   ins.; 

/ 
length   c.   to   c.   of  pins  21    ft.   0  in.     First  — 

r 

1 
(axis    parallel    to    lacing),    37.8;     second    — • 

r 
(axis   perpendicular   to   lacing),   .37.2. 

Columns  No.  2,  3,  4  and  .5 'were  wrought- 
iron  columns  from  an  old  bridge  of  the  C, 
B.  &  Q.  R,  R.  They  were  composed  of  2/10- 
in.  30-lb.  channels,  11%  ins.  back  to  back; 
double  lacing  bars  2%x%  ins.;  area  of  sec- 
tion  17.64   sq.   ins.;   length   c.  to  c.  of   pins   15 


First 


66.1;    second 


41.0. 


The  top  chord  member  of  the  1)riJgc  under 
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and  4  in  cross-section.     Area  of  section 

17.64 

sq.   ins.;   length   c.  to   c.   of   pins,    14   ft. 
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Determination  of  Stresses  in  Laboratory 
Tests. — Both  in  the  laboratory  and  in  the  field 
the  stresses  in  the  various  sections  of  the 
columns  tested  were  determined  by  measur- 
ing the  deformation  over  short  spaces  by 
means  of  extensometers.  The  elastic  limit 
was  not  exceeded  in  the  tests  of  stress  distri- 
bution, so  in  the  interpretation  of  the  data 
the  stress  in  the  piece  is  assumed  to  be  pro- 
portional to  the  deformation,  using  for  the 
modulus  of  elasticity  28,000,000  lb.  per  sq.  in. 
for  steel  and  26,000,000  lb.  per  sq.  in.  for 
wrought-iron,  these  values  checking  closely 
with  the  total  shortening  of  the  columns  and 
with  the  average  deformations  observed 
throughout  their  length.  The  stresses  in  the 
lattice  bars  were  also  determined  and,  as 
might  be  expected  from  the  irregular  varia- 
tion of  stress  along  the  flange  members  of 
the  columns,  the  stresses  in  the  lattice  bars 
were  found  to  vary  greatly. 

Two  methods  of  loading  were  used,  central 
and  oblique.  In  all  cases  the  load  was  applied 
to  the  end  of  the  column  through  the  pins, 
and  in  a  plane  passing  through  the  nominal 
axis  of  the  column  and  parellel  to  the  lacing. 
In  central  loading  the  pin  was  adjusted  to  an 
even  bearing  on  the  machine.  In  oblique 
loading  the  top  and  bottom  pins  bore  against 
narrow  blocks,  the  block  at  the  top  being  on 
the  opposite  side  of  the  axis  from  the  one  at 
the  bottom.  The  horizontal  distance  between 
the   two  blocks   is   referred   to   as   the   "arm." 
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First  — ,  40.1 ;  second  — ,  38.0.     Lacing  as  on 

r  r 

2  and   4. 

The  bridge  posts  under  service  were  com- 
posed of  2  12-in.,  20-11..  channels,  13%  ins. 
back  to  back ;  double  lacing  bars  2%x%  ins. 
riveted  at  intersection;  .-irea  of  section,  12.02 
sq.   ins.;   length   c.   to   c.   .)f   pins,   25   ft.   0  in. 


Fig.  1 — Stress  Distribution  in  Channels  of  Column   No.   1,  Test  No.  5. 


service  was  composed  of  1  cover  plate  21x9/16 
ins.;  2  web  plates  ixll/16  ins.,  14  ins.  b.ick 
to  back;  4  angles  3%x3%x7/16  ins.;  double 
lacing  bars  on  bottom  2%x%  ins.,  riveted  at 
intersection;    area    of    section    48.67    sq.    ins.; 


Results  oj  Laboratory  Tests. — The  follow- 
ing Tables  I  to  IV  and  the  diagrams,  Figs. 
1  and  2.  are  given  as  typical  results  observed. 
It  will  be  interesting  for  the  reader  to  com- 
pare   the    variation    in    stresses    from   end   to 
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center  of  columns,  .15  actually  determined, 
with  the  rate  ami  order  of  variation  the 
Ranlcine  and  Euler  methods  of  analysis  would 
lead    one   to   expect. 

Pt-tt-nitiiuition  of  Stresses  in  Field  Tests. — 
The  coUinins  tested  in  the  field  were  com- 
pression members  of  an  eight-panel,  single- 
track.  Pratt  truss,  in  a  bridge  on  the  line  of 
the  Illinois  Central  R.  R.  —at  White  Heath. 
111.  The  span  of  the  bridge  is  15S  It.  t>  in 
The  test  load  applied  to  the  bridge  consisted 
of  a  mogul  locomotive  and  tender,  followed 
by  a  loaded  coal  car  and  a  caboose.  Figure  :^ 
shows  the  truss  dimensions,  and  Fig.  4  the 
wheel  concentration  of  the  test   train. 

In  the  field,  as  in  the  laboratory,  stresses 
were  calculated  from  nuasured  deformations, 
using  a  modulus  of  elasticity  for  the  bridge 
mem'bcrs  of  30.000,000  lb.  per  sq.  in.  The 
stress  noted  is  the  average  stress  over  a  space 
of  -IM  ins  on  eitlier  side  of  the  point  indi- 
cated. 

The  method  of  procedure  in  the  field  tests 
was  as  follows:  Instruments  were  placed  on 
some  portion  of  the  column  to  measure  the 
deformation  over  a  short  gage  length,  and  a 
reading  was  taken.  The  test  train  was  then 
run  upon  tJie  bridge  to  a  given  position  (one 
ipproximating  the  maximum  load  on  the 
member  under  test),  and  the  instruments  were 
ready  again.  The  train  was  then  run  off  the 
bridge,  and  the  instruments  were  again  read. 
This  procedure  was  repeated  several  times,  at 
least  three  applications  of  the  load  being 
made,  and  frequently  several  more.  These 
tests  covered   a   period  of   eight   days. 

Tests  were  made  on  the  batten  plates  at  the 
top  of  one  of  the  posts,  and  under  load  a 
slight   bending  of  the  plates  between  channels 
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STRESSKS    IN    WROUGHT 
—North   Channel. 
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IKON     BRIDGE   POSTS. 

South    Channel, 

— West    Side.— 


East 


Side. 


1      9,300 

2     10,200 

5     8,800 

4      10, 500 

5-    10,200 

«     10.600 

7     10,300 

8     9,800 

\i. H,Uim 

1      11,300 

IH 11.300 

2     13,100 

ZVi 12.700 

3     ll.,S00 

3Mi 13.500 

4     14,300 

KVi 11,600 

E     12,600 

BH 13,700 

6     12.600 

6H 13.100 

7     11,100 

7H 10.600 

8     10,300 
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0 

0 

0 

u 

COLUMN  NO 

3.  TEST  NO. 

7. 

9,000 

9.000 

8,400 

9. 500 

10,000 

10.000 

9,000 

10,100 

8.200 

8,000 

7,900 

10,000 

9.900 

10,200 

11,500 

11,900 

8,400 

9,100 

10,000 

9,100 

8,700 

8.60t 

8,700 

8,600 

9, SOD 

10,000 

10.000 

10,000 

9.700 

9,600 

9,400 

9,600 

9,600 

9.100 

S.COO 

S„-|00 

9,500 

9.900 

S,600 

9,800 

10.200 

9,300 

7,500 

6,90« 

10,400 

10.500 

8,800 

9,600 

9,900 

10,100 

9,800 

9,700 

10,400 

10,200 

10,200 

10.000 

9,800 

10,300 

10.000 

10.000 

10,400 

10.400 

10.400 

10,000 

9,900 

9,900 

9.900 

9.700 

9,600 

9,900 

10.000 

8.700 

9,500 

9.700 

10,900 

10.000 

9,700 

9,600 

9.500 

10,200 

10.900 

11.000 

7,600 

9.600 

10,300 

7,800 

9.900 

10,60Q 

COLUMN  NO 

5.  TEST  NO. 

9. 

11,700 

10,800 

12, COO 

11.700 

11,400 

7,400 

8.100 

8,400 

7.400 

7.900 

8,000 

12,000 

12,300 

11,10.0 

10,000 

9.600 

6,700 

8,500 

9,200 

5,100 

6.800 

7,500 

11.100 

11,100 

11,100 

10.800 

10  700 

5,700 

6,200 

6,300 

6,600 

6,900 

7,100 

12,600 

12,400 

12,900 

12,400 

12,200 

8,000 

8.000 

8,000 

7,800 

8.200 

8,306 

12.000 

11,700 

13.100 

11,500 

11.100 

9,300 

9.200 

9,200 

8,700 

8.400 

8,300 

12.000 

12,200 

11.400 

12,200 

12,400 

8,200 

8.400 

8.400 

6,300 

8.000 

8,600 

10,.'iOO 

9.300 

ll.fiOO 

10,700 

10.400 

8,200 

8,200 

8,200 

8,400 

8.300 

8,209 

13,100 

12,700 

14,300 

12,300 

11.500 

7,300 

7,400 

7,500 

7,400 

8.700 

9,200 

11.600 

11.500 

12.300 

i:;,300 

12.300 

9,000 

9.000 

9,000 

8,700 

8.700 

7,800 

12.400 

12.300 

11,700 

10,400 

10.000 

8.300 

8,400 

8,400 

7,400 

8,500 

8,100 

12.100 

11,600 

13,500 

12,100 

11.400 

8,300 

8,300 

8,300 

8,400 

8,400 

7,600 

12.700 

12,705 

13. ,'■.00 

12,500 

12,200 

7.600 

7,600 

7.600 

7,200 

7,000 

7,100 

11.900 

11,500 

11.400 

11,400 

11.500 

8.400 

8,400 

8.400 

10.500 

9,000 

8,600 

11.300 

11,500 

11,200 

12,300 

12,600 

7,900 

8,000 

8.000 

6,500 

8,100 

8,600 

10.100 

9,900 

11,000 

10.300 

9.900 

8,000 

8,200 

8,200 

5,900 

7,900 

8,700 

12,300 

12,800 

11,300 

12,300 

12,400 

S,500 

8.600 

8,600 

10,800 

11,800 

12.200 
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were  placed  on  both  main  members  of  the 
post,  and  the  changes  in  reading  were  noted 
as  the  train  moved  across  the  bridge.  In  the 
inner  channel  of  the  post  tension  was  set  up 
as    the    locomotive    came    opposite    the    post. 
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Fig.  2 — Stress   Distribution  in  Channels  of  Columns   Nos.   3   and   5,  Tests     Nos.  7  and  9. 


was  fciimd.  The  bending  took  place  in  a 
horizontal  plane.  In  one  post  the  change  in 
stress  was  observed  as  the  locomotive  and 
train  moved  across  the  bridge.    Extensometers 


The  maximum  amount  of  tension  observed  in 
the  inner  channel  when  the  locomotive  was 
opposite  the  post  was  about  three-quarters  of 
the    compression    in    the   outer   channel.      Fig- 


ures 5  and  6  show  graphically  the  stress  dis- 
tribution and  variations.  In  Table  V  are 
given  a  number  of  the  highest  observed  fiber 
stresses.  The  excess  of  the  maximum  fibre 
stress  is  given  as  a  percentage  of  the  average 
stress.  At  most  sections  the  maximum  stress 
was  in  the  outer  fiber  of  the  channel,  but  in 
some  cases  it  was  found  at  the  inner  fiber. 

In  the  tests  of  the  bridge  posts  an  attempt 
was  made  to  determine  the  stresses  in  a  few 
of  the  lattice  bars.  These  stresses  were  very 
small,  and  the  precision  of  the  extensometer 
was  not  sufficient  to  measure  them  with  any 
great  degree  of  accuracy.  It  should  be  noted 
that  the  lacing  of  the  posts  in  this  bridge  was 
double,  and  the  bars  were  riveted  together  at 
their  intersection.  In  several  cases  it  was 
found  that  a  lattice  bar  under  load  bent  in 
the  shape  of  a  very  flat  S  curve,  the  point 
of  attachment  to  another  lacing  bar.  at  the, 
middle,   being   a   point   of   inflection. 

Laboratory  Tests  of  Lattice  Bars. — Many  of 
the  lattice  bars  in  a  column,  as  they  transmit 
stress  from  one  flange  member  of  the  column 
to  the  other,  are  under  compression.  To  study 
the  action  of  lattice  bars  under  compression, 
a  series  of  tests  on  single  lattice  bars  was 
made.  The  load  was  applied  with  an  eccen- 
tricity approaching  that  to  be  expected  in  a 
column  for  the  lattice  bars  which  are  next  to 
the  flange  member  (here  designated  "under" 
bars').  The  other  lattice  bars  are  here  des- 
ignated "over"  bars.  The  stress  distribution 
across  the  section  of  the  "over  bars,  which 
are  under  compression,  is  probably  more  un- 
even than  the  stress  distribution  found  in 
these  tests.  However,  these  tests  give  some 
idea  of  the  relative  behavior  of  lattice  bars 
of  various  proportions,  and  of  the  large  ec- 
centricity of  loading  of  all  lattice  bars. 

Lattice  bars  of  the  following  cross-sections 
were  tested:  Flat  bars  l%x%  ins.,  lx%  ins., 
T'sx7/16  ins.,  angles  r%xl%x%  ins.,  channels 
iy2x%x%  ins.  Bars  of  tlie  following  lengths 
between  centers  of  rivet  holes  were  tested : 
8%  ins.,  13%  ins.  and  20  ins.  The  rivet  holes 
were  V2  in.  in  diameter.  Table  VI  shows  the 
results  of  compression  tests  of  lattice  bars. 

Laboratory  Tests  of  Columns  to  Failure. — 
Two  tests  to  failure  were  obtained  with  Col- 
umn No.  1.  In  the  first  test,  the  lattice  bars 
(lx%  in.)  failed  by  buckling  suddenly  and 
without  warning  under  a  preliminary  load  of 
8.0C0  lb.  per  sq.  in.  of  cross-section.  The 
alternate  lattice  bars  in  the  upper  half  of  the 
:olumn  buckled. 

For  ihe  next  test  Column  No.  1  was  fitted 
up  with  l%x7/l(l-in.  lattice  bars,  and  the 
column  as  a  whole  was  tested  to  failure.  Fail- 
ure occurred  under  a  load  of  23,450  lbs.  per 
sq.   in.  of  section.     It  was  caused  by  the  local 
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buckling  of  the  north  flange  in  panel  8.  the 
panef  in  which  the  greatest  stress  had  been 
found  in  Test  No.  5.  The  failure  of  the 
column  was  much  more  sudden  than  were 
the  failures  of  the  wrought-iron  columns. 
One  lattice  bar  on  each  side  was  buckled  by 
the    crippling   of   the   channel   member. 

After  the  wrought-iron  bridge  posts  had 
been  tested  for  stress  distribution  under  work- 
ing loads,  they  were  loaded  to  failure.  De- 
formations were  measured  in  the  flange  mem- 
bers of  that  part  of  the  column  on  which  the 
previous  test  had  given  the  heaviest  stress. 
Table  VII  gives  the  result  of  the  tests  to 
failure.  For  all  the  tests  of  wrought-iron 
bridge  posts,  whether  loaded  centrally  or  ec- 
centrically, the  failures  were  very  gradual. 
Final  failure  occurred  near  the  middle  or  at 
the  end.  In  the  former  case,  high  stresses 
m  one  channel  had  been  shown  by  the  de- 
formation measurements  at  working  loads. 
In  the  latter  case,  a  bending  in  one  channel 
at  working  loads  was  noted  by  the  instru- 
ments at  the  panel  nearest  the  end  of  the 
column.  In  two  of  the  three  columns  in 
which  failure  took  place  in  the  end  of  the 
column,  as  the  instruments  did  not  show  over- 
stress  in  the  laced  portion  of  the  column,  the 
injured  ends  were  removed,  new  end  connec- 
tions were  put  on,  and  the  columns  were  re- 
tested  as  No    2a  and  4a. 

DISCUSSION. 

"In  the  process  of  fabrication  of  built-up 
columns   kinks   and   bends   are    formed    in   the 


whole  section  with  reference  to  a  plane  par- 
allel to  the  lacing  seems  probable,  except  as 
twisting  action  exists.  With  reference  to  a 
plane  through  the  axis  perpendicular  to  the 
plane  of  the  lacing,  this  unity  of  action  is  not 
so  certain.  The  tests  on  the  distribution  of 
compressive  stress  and  likewise  the  cross- 
bending  tests  of  the  columns  indicate  that 
these  built-up  columns  did  not  in  all  cases 
act  as  a  unit,  but  rather  as  two  members  not 
fully  restrained  by  the  lacing.  The  stresses 
in  two  channels  at  points  in  the  same  cross- 
section  do  not  give  the  regularity  of  varia- 
tion which  would  exist  if  the  column  bent  as 
a  unit.  To  be  in  accord  with  the  principles 
of  column  formulas  of  the  Rankine  type, 
there  should  be  from  end  of  column  to  mid- 
dle a  regular  increase  in  the  stress  in  one 
channel  or  in  one  flange  of  a  channel  and  a 
corresponding  decrease  in  the  stress  in  the 
other.  Verification  by  an  agreement  between 
the  distribution  of  stress  and  the  theory  would 
be  important.  This  verification  was  not  ob- 
tained. 

Effect  of  Non-stidighlncss  of  Built-up  Col- 
umns upon  Distribution  of  Compressive 
Stress. — The  effect  of  crookedness  or  other 
irregularities  of  a  constituent  member  of  a 
built-up  column  may  be  realized  if  a  rough 
analysis  of  the  case  be  made.  Consider  a 
part  of  one  of  the  channels  forming  a  column, 
taking  the  length  between  the  connections  of 
two  adjacent  lattice  bars  This  member  is 
under    compression.       Owing    to    non-straight 
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Fig.  3 — Diagram  of  White   Heath   Bridge.         Fig.   4 — Diagram    of   Test   Train. 


component  pieces.  This  condition  produces 
initial  stresses  and  also  gives  local  bending 
action  under  load  in  these  pieces.  During  the 
process  of  fitting  and  riveting  in  column 
fabrication  the  material  may  be  stressed  lo- 
cally beyond  the  yield  point.  The  foregoing 
tables  and  diagrams  of  results  show  that  a 
column  may  have  a  much  different  distribu- 
tion of  stress  throughout  its  members  than 
would  be  expected  in  an  ideal  column,  which 
wduid  be  perfectly  strai.yht  anil  hnmogciieous 
and  which  would  have  its  integrity  of  cross- 
section   preserved  under   load. 

The  tests  throw  some  light  on  the  question 
of  integrity  of  cross-section  under  load.  The 
individual  channel,  of  course,  acts  as  a  unit 
to  resist  bending  action,  though  there  are  in- 
dications   of    twisting.      The    integrity    of    the 


ness  or  to  the  iion-huinogeneily  ut  tin-  ma- 
terial, the  load  cm  this  short  |)iecc  is  not 
evenly  distributed  over  the  section:  that  is. 
it  is  not  centrally  loaded,  but  may  be  consid- 
ered to  have  an  eccentricity  with  respect  to 
the  gravity  axis.  Call  this  eccentricity  e  (Fig. 
28).  Neglect  any  deflection  of  the  piece  un- 
der consideration  due  to  the  load.  Call  the 
compression  load  coming  on  this  piece  P;  A 
its  area  of  cross-section  ;  /  its  moment  of  in- 
ertia about  YY,  and  r  the  corresponding  ra- 
dius of  gyration;  and  c  the  distance  from  YY 
to  remotest  fiber.  Then  the  bending  moment 
due  to  the  eccentrcity  is  Pc.  The  m.ixinium 
stress   will  be 

P  c  P 

f  =  —   +   Pe  —  =  —   (1    +   — ) . 

A  I  A  >' 


TABLE   111.— MAXIMUM   OBSERVED  FIBER   STRESSES  IN  FLANGE  MEMBERS  OF  COLt'MNS 


v'O 

Test  No. 

Fealun-  oj   lacing. 

1 

1 

ll^x7/16  in.  bolted 

1 

2 

I>4x7/1G  in.  bolted 

1 

3 

li/ix7/16  in.  bolted 

1 

4 

1x^4   in.   bolted 

1 

f, 

lx'4   in. 

2 

6 

3 

7 

4 

$ 

A 

9 

4a 

10 

■ia. 

11 

2a 

12 

13 


Excess 

of  maximum  fiber  stress 

over  average  stress  per  cent 

Method  of  loading.  higtiest  five  values. 

Central    42,41,39.31,23 

Slightly  eccentric  68,  64,  .10,  49,  Sf. 

Slightly  eccentric  50.  41.  35.  32.  19 

Central    3.'i.  29,  2.S.  27.  26 

Central    67.  5.";,  49,  29,  27 

Central    31,23.23,21,17 

Central    20.  17.   12,   11.     9 

Central    41.29.24.22.19 

Central    43.  43.  3s,  35,  35 

Central     53.49.42.40,37 

Central    21.16,13.12.1: 

Oliliciuc 

Arm   1    in 42,  42.  24.  23.  20 

Oblique 

Arm   2    in 3S.  34.   22.  21,  ;i 


TABLE   IV.— TOTAL  .^TRl'DSS  IN   POINDS  '  i.V 

LATTICE     BARS  UNDER     LOAD     ON 

COLUMNS  OF"   10.000   LBS.   PER 

SQ.  IN. 

(c  denotes  compressive  stress;   t.  tensile  stress.) 

Lattice  Test  5 

Bar.  Front.  Back. 

1     400c  400c 

2     lOOt  600t 

3     0  600c 

4     loot  400t 

5     100c  100c 

6     2001  300t 

7     100c  200c 

8     200t  200t 

9     0  300c 

10     0  200t 

11     100c  300c 

12   0  loot 

13 100c  200c 

14     loot  200t 

15     0  300c 

16     0  400t 

17     200c  200c 

18     200t  loot 

19     500c  200c 

20     200t  300t 

21     0  600c 

22     .• 100c  2.000t 

23     200t  9n0c 

24     200c  soot 

25     200t  800c 

26     200c  700t 


The  excess  of  the  stress  in  the  extreme 
fiber    of    the    piece    over    the    average    stress. 

P    ec 
produced   hv    the   eccentricitv   (•   k   then   —    — . 

.-(      y' 
ec 
.ind    hence   the   teriii,   — .   gives   the   proportion 

ate  excess  of  stress  in  the  extreme  fiber. 
This  value  is  applicable  to  the  channel,  or  to 
one  flange  of  the  channel,  or  it  may  be  ap- 
plied to  the  column  as  a  whole  by  using  the 
properties  of  the  whole  section.  In  the  single 
channel  under  consideration,  c  is  relatively 
l.irge  and  ;■  is  relatively  ^mall,  and  the  excess 
of  maximum  stress  for  a  given  eccentricitv  e 
mav  be  expected  to  be  relatively  large.  It 
will  be  seen  that  for  an  excess  of  -"jil  per  cent 
in  the  extreme  fiber  of  a  channel  of  Column 
No,  1.  e,  by  this  formula,  would  be  0.045  in., 
and,  in  the  wrought-iron  columns,  0.057  in. 
.\  slight  variation  from  straightness  in  a 
channel  will  account  for  considerable  increase 
of   stress. 

Excess  of  Maxiinuni  Fiber  Stress  over  Av- 
erage Stress  in  Channel  Members. — The  dia- 
grams and  data  show  that  the  compressive 
stress  is  unevenly  distributed  over  the  cross- 
■•ection  of  the  columns  tested,  and  also  that 
there  is  great  variation  in  this  distribution  at 
various  sections  along  the  length  of  the  col- 
umn. It  will  be  noted  that  in  a  number  of 
sections  the  excess  of  stress  was  from  40  to 
50  per  cent.  In  one  test  of  Column  No,  1,  an 
excess  of  67  per  cent  was  found,  and  in  the 
White  Heath  bridge  .•in  excess  of  7:!  per 
cent.  Possibly  these  values  were  unusual  or 
the  observations  were  erratic,  but  the  indica- 
tions of  a  fiber  stress  of  from  40  to  50  per 
cent  in  excess  of  the  average  stres<  were  not 
uncommon. 

It  may  be  seen  that  among  the  causes  to 
which  the  high  fiber  stress  may  lie  attributed 
are  (a)  non-straightness  of  the  column  as  a 
whole,  (b)  non-straightness  of  the  component 
L'hannels,  or  eccentricity  in  the  dcliverv  of 
stress  to  them  by  the  lacing,  and  (c)  unknown 
eccentricity  in  the  application  of  the  load.  It 
would  be  of  interest  to  know  how  much  of 
the  increase  of  stress  may  be  due  to  any  one 
of  these  conditions.  A  study  of  the  tests  of 
Coliinin  No.  1  slunvs  that  generally  only  a 
small  amount  ma\-  he  said  to  be  due  to  non- 
straightness  of  tiie  column  as  a  whole.  In 
but  few  cases  is  it  found  to  be  more  than, 
say.  5  per  cent ;  in  four  places  it  seems  that 
the  excess  attributable  to  this  may  he  esti- 
mated to  be  between  20  .and  '2'>  per  cent. 
The  effect  of  non-straightness  of  the  indi- 
vidual channels  seems  to  be  greater.  .\t  sev- 
eral points  the  excess  of  stress  attributable 
to  this  cause  appears  to  be  from  ■'50  to  50 
per  cent.  .\s  already  noted,  a  kink  in  the 
channels  of  0.045  in.  would  give,  by  the  analy- 
sis made,  an  eccentricity  sufficient  for  a  50 
per  cent  increase  in  stress.  Not  all  of  tliis 
crookedness    need    he   between    adjacent    rivet 
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T.\.RLE   V— M  WIMUM   OBSERVED  FIBER   STRESS  IN  FLANGE  MEMBERS  OF  COLUMNS  IN 
lABl-c    ».      .n.viM^iM  WHITK  lli:.\TH  BRIDGE, 

Column   number U,L,,  South  U,  I^North  U,U.  South 

■r^^^r^umbev !  Double  ^V  riveted 

at  crossing 


Lacing 


Maximum  observed  compressive 
stress  In  an  extreme  fiber,  lbs. 
per  SQ,  In 

Excess  maximum  observed  stress 
over  average,  per  cent 


Ua  I^  North 
F  2 
Double  15°  riveted    Cover  plate  on  top. 
at  crossing  Double   15°   on  bottom 


Highest  tive  values. 


200 
73 
63 
GO 
57 
47 


p..       -         -  -:     -^  .  ^1 

for  some  distance  0!i  cither  siJc.  1  no  eiu-ct 
of  the  third  condition,  eccentricity  of  applica- 
tion of  the  load,  will  varv  with  the  construc- 
tion. In  Column  No,  1  the  cflfoct  of  unde- 
termined eccentricity  of  application  of  load 
appears  to  he  not  nearly  as  great  as  the  effect 
of  non-straightness  of  the  component  chan- 
nels, .  ,  .  , 

In  the  wrouttht-iron  columns,  which  are 
much  stockier,  t'he  lack  of  straightness  in  in- 
dividual channels  has  less  effect,  .seemingly 
less  than  15  per  cent,  and  much  the  larger 
part  of  the  high  fiber  stresses  appears  to  be 
due  to  general  column  eccentricity  or  to  ec- 
centricity of  loading. 

The  results  for  the  posts  of  the  White 
Heath  bridge  are  of  interest  in  this  respect. 
It  is  evident  that  the  eflfect  of  non-straight- 
ness  of  channels  was  not  large,  and  also  that 
the  effect  of  non-straightness  in  the  column 
as  a  whole  was  relatively  small.  There  is, 
however,  an  evident  bending  in  the  direction 
of  the  web  of  the  channels.  For  example, 
in  Ur-USouth,  the  back  side  of  the  channels 
has  the  maximum  stress  at  the  top  and  the 
front  side  at  the  bottom.  The  bending  rno- 
ment  producing  this  may  be  due  to  obliquity 
of  end  pressures  or  to  a  bending  by  the  con- 
necting floor-beam  and  top  cord,  A  twisting 
action  is  also  apparent.  Posts  U3L3  North 
gave  quite   similar  results. 

Effect  of  Cover-plates  and  End  Connec- 
tions.—In  the  tests  of  the  White  Heath 
bridge,  the  effect  of  the  cover-plate  seems 
striking.  The  upper  chord.  U3U.,  composed 
of  two  built-up  channels  with  one  cover-plate, 
gave  an  excess  fiber  stress  of  20  per  cent  at 
the  worst  section,  while  the  post,  composed 
of  two  channels  laced  on  both  sides,  gave  a 
maximum  of  T.S  per  cent.  The  high  value  in 
the  posts  may  be  due  to  other  causes,  but  it 
seems  reasonable  to  expect  that  the  cover- 
plate  will  act  to  reduce  the  irregularities  in 
fabrication.  Engineers  have  stated  that  col- 
umns having  a  cover  plate  are  fitted  into  their 
places  during  erection  with  less  labor  than  is 
required  for  columns  with  lacing  on  both 
sides.  Tests  on  the  stress  distribution  of 
such  columns  would  be  valuable  as  affording 
a  basis  of  definite  comparison. 

The  connections  of  the  ends  of  posts  evi- 
dently exerted  a  very  noticeable  effect  on  the 
stress  distribution.  In  one  of  the  posts  tested, 
the  stress  was  greatest  at  one  corner  of  the 
post  at  the  top  and  at  the  diagonally  opposite 
corner  at  the  bottom.  It  will  be  remembered 
that  the  posts  were  riveted  to  the  top  chord, 
and  were  conneced  with  the  lower  chord  by 
pins.  The  floor-beams  were  riveted  to  the 
sides  of  the  posts,  and  this  connection  af- 
fects the  stress  distribution.  Readings  of 
deformations  taken  on  the  floor-beams  and 
posts  show  that  the  loaded  beam  was  partly 
restrained  at  the  ends  of  the  post,  though  this 
restraint  introduced  a  bending  moment  at  the 
end  of  the  post  only  about  one-quarter  as 
great  as  at  the  center,  and  that  there  was  an 
appreciable  bending  in  the  post. 

Stresses  in  Column  Lacing. — It  is  evident 
from  the  tests  that  the  relative  stress  in  the 
two  channel  members  varies  considerably 
from  end  to  end  and  that  the  stress  in  the 
lattice  bars  also  varies.  It  seems  probable 
that  the  transverse  shear  developed  may  be 
traced  largely  to  irregularities  in  outline,  or 
at  least  that  these  irregularities  may  be  ex- 
pected to  cover  up  other  causes  of  stress  in 
the  lacing  of  centrally-loaded  columns,  if  we 
include  in  such  irregularities  all  unknown 
eccentricity.  The  futility  of  attempting  to  de- 
termine analytically  the  stresses  in  column 
lacing,  using  as  a  basis  either  a  bending  mo- 


5,700 
64 
43 
41, 
31 
31 


6,200 
20 
19 
17 
17 
17 


ment  curve  which  varies  regularly  from  end 
to  middle  or  an  assumed  deflection  curve,  is 
apparent  from  a  study  of  the  variation  of 
stress  in  the  columns  of  the  tests  and  in 
that  of  the  lattice  bars. 

The  Values  Given  in  Table  6". — Values  ob- 
tained in  these  experiments  indicate  maximum 
average  stresses  in  the  bars  such  as  would 
he  caused  by  a  transverse  load  ranging  from 
2  per  cent  to  6  per  cent  of  the  central  com- 
pression load  or  of  a  transverse  shear  of  1 
per  cent   to  3  per  cent   of  the  load. 

Compressive  Strength  of  Lattice  Bars. — 
The  results  of  tests  to  destruction  of  individ- 
ual lattice  bars  (flats)  are  fairly  well  repre- 
sented by  the  formula : 
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bar.  The  results  of  the  tests  were  adjusted 
so  that  this  formula  applies  to  material  hav- 
ing a  yield  point  of  40,000  lbs.  per.  sq.  in. 
These  results  may  be  considered  to  be  appli- 
cable to  "under"  lattice  bars.  For  "over" 
bars  it  seems  probable  that  the  average  stress 

/ 
at   failure  would  be  considerably  less.     If  — 

r 
is  0  in  the  above  formula,  that  is,  if  we  have 
a  very  short  lattice  bar,  the  average  stress 
over  the  bar  at  failure  would  be  21,400  lbs. 
per  sq.  in.  If  the  extreme  fiber  stress  in 
this  short  bar  is  40,000  lbs.  per  sq.  in.,  the 
yield  point  of  the  material,  the  equivalent 
eccentricity  of  loading  (e)  which  would  pro- 
duce this,  may  be  found  from  the  equation 
eXVit 

.10,000  =  21,000   (1   -h  ), 

r" 
where  t  is  the  thickness  of  the  bar.     The  re- 

t 
suiting  e  is  found  to  be  very  nearly  — .     We 

7 
may  then  regard  the  lattice  bar  to  have  been 
loaded   with   an   initial   eccentricity   equivalent 

1 
to  —  the  thickness  of  the  bars. 
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Fig.  5 — Stress  Distribution  in  Channels  of  Posts  V^  L„  North  and  South,  of 

White   Heath   Bridge. 


P  I 

—  =  21,400  —  45  — 

A  r 

where  P  =  load  at  failure  in  pounds,  A  = 
area  of  cross-section  in  square  inches,  /  is  the 
distance  in  inches  from  center  to  center  of 
rivet  holes,  and  r  is  the  radius  of  gyration, 
in   inches,   of   the   cross-section   of   the   lattice 


Effect  of  Form  of  Section. — The  large  vari- 
ation in  stress  over  a  cross-section  of  the  col- 
umn and  the  marked  changes  in  stress  from 
section  to  section  along  the  column  are  evi- 
dently due  to  local  crookedness,  local  eccen- 
tricity, lack  of  rigidity  of_  lacing,  and  other 
variations  which  may  be  independent  of  the 
general  flexural  curve  usually  assumed  in  de- 
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Section  of  bar, 
inches. 

IHx'A  flat  

Ixy,  flat   

'/8X7/16  flat  

l%x?4xMi   channel 
l%xl»^xM>  angle  . . 

1^x14  flat  

%x7/16  fiat   

lx%  flat   

l%x%x>.4   channel 
IHxl^xH  angle  .. 

lHxV4  flat   

%x7/16  flat  

lx%  flat  

l>4x%x^4   channel 
l^xlVaxi^  angle... 


TABLE  VI.— COMPRESSION  TESTS   OF   LATTICE  BARS. 
Average  of  two  specimens. 

Distance 

c.  to  c.  of 

rivet  holes, 

inches. 

20 

20 

20 

20 

20 

13% 

13% 

13% 

13% 

13% 

8% 

8% 

8% 

8% 


277 

184 

158 

90 

43 

187 

107 

124 

61 

29 

lis 

67 
78 
38 
18 


Stress  at  failure 

for  steel  of  40,000 

lbs 

.  per  SQ.  in. 

Stress  at  fnilur< 

yield  point* 

lbs.  per  s<|.  in. 

lbs 

per  sq.  in. 

;i,9oo 

8,900 

12,900 

12.200 

14,500 

15,000 

20,800 

19,400 

22,fi00 

20,100 

15,400 

13,800 

16,300 

16,800 

16,900 

15,900 

bolt  shearpd 

bolt  sheared 

17,300 

15,500 

18,100 

18,700 

18,300 

17,200 

bolt  sheared 

bolt  sheared 

•The   values   in    this   column    were   obtained   by    multiplying    the    observed    strees    at    failure    by 
40,000 

(- ) 

yield  point  determined  from  tests 


riving  the  usual  formulas  for  column  strength. 
It  would  seem  that  the  form  of  section  (in- 
cluding in  tliis  term  the  relation  of  the  thick- 
ness of  the  metal  to  the  section  as  a  whole) 
has  a  bearing  on  the  strength.  The  thinner 
and  flimsier  component  angles  and  channels 
are  more  liable  to  receive  kinks,  bends  and 
distortions  before  and  during  punching  and 
riveting   in   the   shop,   and   in   the   later  trans- 


Fig.  7 — Typical    Irregularity  in  a  Component 
Part  of  a   Built    Up   Column. 

portation    and    erection   than   are   the    stockier 

ec 
sections.   The  value  —  of   the   formula   above 

IT 

may  be  expected  to  vary  with  the  form  of 
section  used.  Besides,  some  sections  are  bet- 
ter fitted  to  withstand  lateral  twisting  or 
diagonal  distortions  and  to  preserve  the  in- 
tegritv  of  the  cross-section  than  others.  The 
wrinkling  tendency  in  plates  and  thin  parts 
under  compression,  heretofore  referred  to,  is 
another  element  affecting  the  strength  of  col- 
umns. It  may  be  expected,  then,  that  dif- 
ferences in  section,  in  type  of  cornponent 
parts,  in  method  of  relating  and  tying  the 
parts  together,  and  for  the  same  type  of  sec- 
tion differences  in  relation  of  thickness  of 
parts  to  extreme  dimensions  of   sections,  will 


have  an  important  influence  upon  tlie  com- 
pressive strength  of  columns.  It  follows, 
therefore,  to  give  the  best  results,  that  the 
section  of  the  column,  and  its  web  construc- 
tion, should  be  chosen  so  that  (1)  the  shop 
processes  shall  leave  the  component  parts  of 
the  column  in  the  best  condition  (giving  the 
minimum  of  bending,  buckling,  twisting  and 
interior  eccentricity),  and  (2)  the  section  will 
be  adapted  to  resist  local  lateral  bending  and 
twisting  action.  Evidently,  different  forms 
of  section  may  be  expected  to  give  consider- 
able difference  in  strength.  This  difference 
has  been  recognized  heretofor  in  formulas 
which  have  been  proposed  and  used  for  certain 
types   of   columns. 

I 
Effect  of  — . — A  study  of  the  tests  does  not 
r 

show  any  relation  between  the  stresses  actu- 
ally observed  and  the  stresses  computed  by 
column  formulas.  The  high  stresses  do  not 
come  v/here  the  curve  of  flexure  used  as  the 
basis  of  formulas  of  the  Rankine  type  would 
place  them,  and  the  position  and  amount  of 
the  maximum  stresses  are  very  irregular. 
Although   there  is   little  range  in  the  slender- 

ness    ratio    ( — )    of    the    columns     tested,    no 

r 
effect    is   noticeable    for    which    the     value     of 
/ 

—  would  seem  to  have  much  influtnce.  This 
r 

view  seems  to  be  in  disagreement  with  theo- 
retical considerations.  The  lengths  for  which 
Euler's  formula  may  be  expected  to  govern 
column  strength  are  much  greater  than  the 
length  tested,  and  probably  are  hi,gher  than  is 
generally  assumed  in  engineering:  literature. 
Within  the  critical  length  at  which  Euler's 
formula  governs,  the  general  fle.xure  of  th<» 
column  as  a  whole  under  load  has  less  influ 
ence  upon  the  strength  of  the  column  than 
is  ordinarily  assigned  to  it,  and  therefore  the 

/ 
influence  of  —  is  not  as  great  as  is  represent- 
)' 

ed  in  the  usual  column  formula.  Of  course, 
the  longer  the  column  the  more  the  amount 
and  influence  of  its  defects  may  be.     The  re- 


cent  tests  of   columns   at  the   VValertown  Ar- 
senal indicates  that,  within  the  range  of  lengths 

/ 
tested  ( — ,  25  to  175),  the  reduction  in  strength 

r 
at  elastic  limit  w'ith  increased  length  is  rela- 
tively small,  perliaps  not  much  more  than  may 
be  due  to  increased  variation  from  straight- 
ness  and  homogeneity.  In  this  connection  it 
should  be  noted  that  the  column  formulas  in 
common  use  give  altogether  too  high  strengths 
for  short  columns,  if  the  elastic  limit  is  to 
govern.  So  far  as  ultimate  strength  is  con- 
cerned, tests  show  the  strength  of  short  col- 
umns   to    be    considerably    above    their    elastic 

/ 
limit,   but   beyond   a   limit   of,   say,  35   for  — , 

r 
there  is  much  less  difference  between  elastic 
limit  strength  and  ultimate  strength. 

Column  Formulas. — That  the  column  form- 
ulas in  common  use  have  limitations,  has  been 
well  understood,  but  the  eft'ect  which  the  con- 
ditions of  the  component  parts  of  a  compres- 
sion member  e.xert  on  the  distribution  of  stress 
over  the  section  has  not  been  appreciated,  nor 
has  that  of  eccentricity  of  connection  of  lat- 
ticing, and  of  the  possible  non-integrity  of 
section.  It  would  seem  quite  probable  that, 
for  columns  of  the  same  length  and  contain- 
ing the  same  amount  of  metal,  one  which  is 
of  stocky  form  and  in  which  the  metal  is  dis- 
tributed so  as  to  resist  local  flexural  and  tor- 
sional action  will  be  much  stronger  and  more 
satisfactory  than  a  column  of  more  flimsy 
form,   which   has   its   metal   spread   in  thinner 

I 
sections,  even  though  the  slenderness  ratio,  — 

r 
of  tlie  former  may  be  considerably  more  than 
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Fig.  6 — Stress  Distribution  in   Upper  Chord 
Vj  V,  of  White   Heath  Bridge. 

tliat  of  the  latter.  It  seems  reasonable  to  ex- 
pect that  a  form  of  section  which  resists  lat- 
eral bending,  torsional  and  collapsing  stresses 
will  be  much  more  satisfactory  than  a  more 
flimsy  type  of  column,  for  the  lengths  most 
common  in  ordinary  bridge  construction.  If 
these  statements  are  trustworthy  they  express 
.in  important  principle.  For  the  longer 
lengths,    the    slenderness    ratio    must    exert    a 


Column    No ^  1 

Tp«^t     No              ■*■' 

Material                     Steel  Steel 

Method   of  loading Very  slight  Central 

obliquity 

Load  at  failure,  pounds 150,000  440,000 

^irfn . .'""'.'.'  ."^  ■  •  ^^^'^  ■'■■  -■  S,060  23,450 
Average  stress  at  failure  in  tests  of 

short    pieces    of    flange    members, 

lbs.  per  sq.  in ;••■,■.■•■■;.:,             

Percentage    of    excess    of    ultimate  , 

strength  of  short  pieces  over  col- 

L^aTaffirsf  MgnoV'yie'lding.'ibs::             isoioOO  Msiioo 

Average     stress     at     first     sign     of  ,„  „„„ 

yielding,  lbs.  per  sq,   m.... 8,060  „    ^^l-'i'"' , 

Method  of  failure  and  remarks Very    sudden  Sudden bucK- 

buckling    of  llngofflange 

lacing     bars  between  ad- 

i  n    upper  jacentlacing 

half  bars 


TABLE  VII.— RESULTS  OF  TESTS  TO  FAILURE. 


6 

W.  I. 

Central 

466,000 

26,400 

36,800 


39. -S 
317,000 

18,000 
End 
failed 


3 

7 
W.  I. 

Central 

480.000 
27,200 

36,S0« 


35.5 
264,000 

15.000 
End 
failed 


W.  I. 

Central 

452,000 
25,700 

36,800 


43.5 
256,000 

14.500 
End 
failed 


5 

9 
W,  I. 
Central 

492,000 

27,900 


36,800 


32.0 
264.000 

15,000 
Bowed  at 
m  i  d  d  le  in 
plane  p  e  r- 
p  e  n  dicular 
to    lacing 


13 

W.  I. 

2-in.  oblique 

(Fi.g.  GJ 

475,000 

26,900 


36,800 


37.0 


4a 

10 

W.  I. 

Central 

475,000 

26,900 

36.800 

37.0 


Buckled  near 
bottom  i  n 
plane  paral- 
lel to  lacing 


Bowed  at 
ni  i  d  d  le  in 
plane  p  e  r- 
p  e  n  dicular 
to    lacing 
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stronger  influence.  For  the  strenglli  ot  ihe 
component  angle,  channel,  or  other  structnral 
shape  used  in  a  built-up  compression  piece, 
manv  engineers  have  been  satisfied  with  the 
provision  that  the  slendcrncss  ratio  of  the 
component  member  shall  be  less  for  the 
length  between  the  points  of  attachment  ol 
lacing  than  the  slenderiuss  ratio  for  the  col- 
umn as  a  whole,  and  have  given  little  atten- 
tion to  Ihe  possible  non-integrity  of  the  sec- 
tion or  to  the  probable  otTect  of  imperfections 
of  manufacture.  Fortunately,  the  large  influ- 
ence of  the  slenderness  ratio  in  column  formu- 
las has  given  sections  with  which  failures 
have  not  occurred.  Whether  a  column  formu- 
la should  include  a  factor  depending  on  the 
form  of  the  section  and  the  relative  thickness 
of  the  metal,  or  wliether  the  allowable  stresses 
for  any  form  of  column  should  be  based  on 
cxperiiiiental  data  for  the  section  used,  will 
depend  on  future  developments. 
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Bituminous     Roofing     Materials     and 
Built  Up  Roofs  of  Felt  and  Pitch.- 

niE     RITUMIXOIS     ROOKING     M.\TERI.\I..S. 

Information  concerning  the  relative  value 
of  the  bituminous  materials  for  roofing  is  not 
easilv  available.  The  detailed  knowledge  held 
by  the  leading  concerns  preparing  the  mate- 
rials has  been  acquired  by  expensive  experi- 
ence and  is  regarded  as  a  valuable  asset  not 
to  be  shared  by  possible  competitors  and  the 
ignorant  purchaser.  Those  supposed  to  be  ex- 
pert in  the  matter,  the  manufacturers  and  the 
engineers,  differ  widely  in  their  statements  as 
to  essential   details. 

The  quality  of  the  salesmanship  is  often 
below  that  of  the  roofing.  The  roofing  adver- 
tisements are  generally  full  of  buncombe  and 
the  representative  is  ^ent  out  with  a  stock  of 
talking  points,  many  of  which  are  misleading, 
to  sav  the  least. 

Those  who  have  listened  have  been  filled 
with  confusion.  We  have  endeavored  to  pre- 
sent some  points  which  might  help  to  clear 
up  this  confusion. 

The  bitumens  are  compounds  of  many  dif- 
ferent hydrocarbons  with  different  chernical 
formnias  and  widely-varying  melting  points. 
They  are  always  accompanied  by  greater  or 
less  amounts  of  impurities,  and  are  obtained 
either  naturally  or  as  the  heavier  distillates 
or  residues  of  coal,  petroleum  or  other  or- 
ganic substances.  Their  distinguishing  char- 
acteristics are  their  elasticity  and  binding 
power  or  adhesiveness,  their  considerable  im- 
munity from  action  by  water  and  their  solu- 
bility hi  oils  and  certain  other  organic  com- 
pounds. The  bituminous  substances  vary  so, 
and  the  knowledge  concerning  them  is  so  lim- 
ited and  new-  that  considerable  confusion  in 
regard  to  nomenclature  and  classification 
exists. 

In  the  commercial  preparation  of  the  dif- 
ferent bitumens  obtained  from  coal  and  petro- 
leum, distillation  is  used  to  mechanically  di- 
vide them  into  classes' of  compounds  having 
similar  physical  qualities.  When  in  this  proc- 
ess sufficient  heat  is  applied  to  cause  a  chem- 
ical breaking  down  of  some  of  the  hydro- 
carbons, which  ordinarily  tends  to  separate 
them  into  their  constituents,  the  operation  is 
termed  cracking. 

Ast>halt.— The  term  asphalt  is  ordinarily 
considered  as  referring  to  bitumens  found 
naturally  in  the  solid  state  and  will  be  so 
used  in  this  discussion.  These  are  obtained 
all  over  the  w-orld  with  widely-varying  quali- 
ties. Mention  will  be  made  of  those  most  im- 
portant  conimerciall.v    in   this   country. 

The  asphalts  are  generally  stable  in  the  at- 
mosphere. .\s  found  naturally,  they  are  not 
commercially  available,  even  after  the  impuri- 
ties are  removed,  being  too  hard  and  brittle 
for  most  purposes.  This  is  ordinarily  reme- 
died by  softening  or  fluxing"  with  various  oils. 
an  operation  rcipiiring  skill.  The  character  of 
tlie  fluxes  has  a  most  important  effect  upon 
the  finished  product.  Petroleum  products  are 
or<linarily  depended  on  for  this  purpose.  The 
fluxes   should   be   sufficiently   stable    to   insure 

•Extract  from  the  report  of  the  Committee 
on  Buildin.^s  of  the  American  Railway  T3ngi- 
niciing  and  .Maintenance  of  Way  Association. 


against  too  rapid  hardening  of  the  tiuxed 
asphalt.  They  should  be  free  from  delete- 
rious constitiieuts  and  should  be  of  such  a 
character  that  they  will  combine  with  the 
asphalt  to  be  fluxed  so  as  to  make  a  homo- 
geneous and  perfect  solution.  Certain  fluxes 
which  work  well  with  certain  asphalts  are  not 
at  all  suitable  for  use  with  other  asphalts. 
Poor  results  are  sometimes  supposed  to  be 
due  either  to  chemical  action  in  the  fluxes  or 
to  chemical  action  between  the  fluxes  and  the 
asphalts.  Tars  arc  sometimes  employed  for 
fluxing  purposes,  but  they  do  not  mix  easily 
with  the  asphalt.  .\s  asphaltic  compounds 
age  they  tend  to  become  brittle  and  hard,  los- 
ing their  elasticity  and  binding  power.  Poor 
fluxing   hastens   this  process. 

Commercial  refined  asphalts  intelligently 
and  honestly  refined  should  and  do  run  very 
uniform.  When  they  are  compounded,  how- 
ever, brand  names  have  very  little  signifi- 
cance, and  less  value,  and  should  not  be  ,takcn 
in  themselves  as  indicative  of  the  character 
nr  value  of  the  compound.  Some  types  of 
asphaltic  compounds  properly  prepared  and 
used  have  qualities  which  make  them  almost 
indispensable    for   some    classes   of    roofing. 

The  asphalt  which  has  been  most  widely  ex- 
ploited in  the  United  States  is  that  which 
comes  from  the  Island  of  Trinidad.  This  oc- 
curs in  a  large  deposit  and  has  the  valuable 
feature  of  being  unusually  uniform  in  quality 
.\s  mined  it  contains  large  percentages  of 
water  and  of  mineral  matter  in  a  finely  di- 
vided state.  There  are  also  some  soluble 
salts  present  in  small  quantity  which  possibly 
may  help  to  explain  the  fact  that  it  is  acted 
upon  by  standing  water,  and  is  not  suited  for 
use  ill  underground  waterproofing  and  ;it 
points  w-here  it  does  not  have  a  chance  to  dry 
out.  This  is  not  so  serious  a  defect  in  a  street 
iKivement  where  the  surface  coating  is  made 
dense  and  where  the  pavement  is  covered  by 
water  for  short  periods  only,  although  where 
depressions  collect  standing  water  deteriora- 
tion .soon  results.  Sunlight  affects  it  some- 
what but  it  is  not  volatile  in  the  atmosphere. 
Perhaps  thirty  per  cent  may  be  considered  as 
a  fair  average  of  the  amount  of  flux  neces- 
sary to  add  to  it  for  the  preparation  of  an 
asphaltic  roofing  cement.  To  prepare  it  for 
use  the  water  and  what  vegetable  matter  may 
lie  present  are  removed.  Over  a  third  of  the 
refined  product  is  mineral  matter. 

Bermudez  asphalt  comes  from  Venezuela, 
is  not  quite  so  uniform  as  the  Trinidad  and 
is  .softer  than  the  other  widely-known  com- 
mercial solid  asphalts.  It  contains  but  little 
mineral  matter,  but  otherwise  possesses  maii\ 
characteristics  similar  to  those  of  the  Trini- 
dad. 

In  Colorado  and  Utah  occur  gilsonite  and 
L-I^ileritc  which  have  some  characteristics  in 
common  and  which  are  often  nearly  pure  bi- 
tumen. Gilsonite  is  hard  and  brittle,  requir- 
ing considerable  quantities  of  flu.x  to  make  it 
.ivailable  for  use.  It  is  not  always  uniform 
in  its  qualities.  It  is  to  some  extent  exported 
and  is  used  for  varnish.  It  is  claimed  as  the 
base  of  many  of  the  asphalt  roofings  Imt  is 
not  a  good  saturant.  Elaterite  is  more  ex- 
pensive, is  softer  than  gilsonite  and  is  not 
found  in  such  large  quantities.  Some  manu- 
facturers of  roofing  claim  to  use  it.  We  have 
not  heard  of  its  having  any  special  superiority. 
Crahamiie  or  "Choctaw"  which  comes  from 
Oklahoma  is  not  much  used  for  roofing.  It 
does  not  dissolve  readily  in  the  ordinarx 
fluxes  ;ind  in  its  pliysical  characteristics  is 
more    like   soft   coal. 

Southern  California  has  deposits  of  asphalt 
(if  excellent  quality  but  their  cost  of  mining 
.uid  the  excellent  character  of  the  California 
nil  residuals  has  driven  them  out  of  use 
When  California  asphalt  is  mentioned  the  nil 
residuals   are  ordinarily  referred  to. 

Rock  Astihalt  or  Mastic  Rock. — Sandstone 
saturated  with  bitumen  is  found  naturally  in 
various  places  in  the  country,  principally  in 
California.  It  is  sometimes  known  as  mastic 
rock,  and  is  more  valuable  for  paving  and 
floors  than-  for  roofing  or  waterproofing, 
where  is  is  rarely  used. 

.V^(///i(j.— Maltha,  in  this  country  found 
niainlv   in   California,  is  a  semi-liquid   asphalt 


oontammg  light  oils  which  tend  to  evaporate 
upon  exposure  to  the  atmosphere,  leaving 
what  is  practically  an  asphalt.  It  grades  into 
the  California  petroleum  and  deposits  are  not 
extensive  enough  to  be  of  importance  com- 
mercially. There  are  underground  deposits 
of  this  material  so  heavy  that  they  cannot  be 
pumped  and  for  which  no  practicable  schemes 
of   extraction   has   been   devised. 

Pclrolcum       Residuals.— The         petroleums 
found  in  the  United  States  vary  in  (piality  ac 
cording   to   their   location.      Hubbard*   divides 
the  important  deposits  into  six   fields,  as  fol- 
lows : 

--\ppalachian — From  western  New  York 
through  western  Pennsylvania,  eastern  Ohii:'. 
northwestern  West  Virginia  into  eastern  Ken- 
tucky   and   Tennessee. 

Lima — Indiana — Northwestern  Ohio  aii'! 
eastern  Indiana. 

Illinois — Southeastern   Illinois. 
.Mid-Continent — Southeastern    Kansas,    easi 
cm  Oklahoma  and  northern  Texas. 

Gulf — Louisiana  and  all  of  Texas  except 
the  northern  portion. 

California — Southern  California. 
The'  Pennsylvania  oils  are  rich  in  the  |)ar 
affines  and  in  the  lighter  and  more  valuable 
illuminating  oils  and  naphthas.  Most  of  the 
California  oils  are  practically  free  from  par- 
aflines  and  have  comparatively  small  quanti- 
ties of  the  illuminating  oils.  They  are  darker 
in  color,  have  a  greater  specific  gravity  and 
have  what  is  known  as  an  asphaltic  base 
The  oils  found  in  the  intermediate  fields  have 
qualities  varying  between  the  two  extremes  in 
the  order  named. 

Eastern  oils  are  lar.gel>  made  up  of  com- 
pounds of  the  parafRne  series.  These  vary  in 
consistency  from  comparatively  thin  oil  to 
hard  scale  paraflfine.  While  most  of  the  par 
affine  compounds  are  useless  as  binding  mate- 
rials, manv  of  the  fluid  parafiines  are  excel- 
lent solvents  for  certain  asphalts  and  are  in 
every  way  suitable  for  use  as  a  flux.  In  the 
early  days  of  the  asphalt  industry  almost  alt 
the  pavements  were  laid  with  an  asphalt 
cement  in  which  the  refined  "  asphalt  was 
fluxed  with  a  residuum  high  in  paraffine.  and 
the  fact  that  these  pavements  gave  excellent 
results  shows  that  reasonable  quantities  of 
even  scale  paraffine  are  not  necessarily  de- 
-tructive  to  the  value  of  asphalt  cements. 
The  state  in  which  the  parafifine  exists  in  ^n 
■  .asphalt  cement,  i.  e.,  whether  in  complete  so- 
lution or  not,  is  of  much  more  importance 
than  the  amount  present  so  long  as  this  is 
kept   within    reasonable   limits. 

The  heavy  residue  from  the  distillation  of 
the  California  oils'  is  a  substance  with  many 
of  the  desirable  qualities  of  the  best  asphalts. 
The  crude  oil  is  distilled  down  to  the  re- 
quired density  and  a  product  obtained  with 
even  and  valuable  qualities.  Very  large  quan- 
tities of  California  oil  asphalt  have  been  used 
ihroughout  the  L'nited  States  for  paving  and 
roofing  purposes.  Its  use  has  not  been  at  all 
confined  to  the  Pacific  Coast.  It  is  probably 
true  that  more  asphalt  roofing  felt  has  been 
saturated  with  Californja  oil  asphalt  than 
with  any  other  kind  of  asphalt.  This  oil 
asphalt  when  melted  becomes  very  liquid  at 
comparatively  low  temperatures,  and.  for  this 
reason,  is  especially  suitable  for  saturating 
felt. 

The  heavy  residuals  of  the  Gulf.  Mid-Con- 
linent  and  Illinois  petroleums  are  used  in 
I.irge  quantities  as  substitutes  for  asphalts, 
frequently  under  that  name.  They  are.  ordi- 
narily less  expensive  than  the  natural  asphalts. 
.\s  compared  with  the  California  residuals, 
they  contain  more  paraffine,  are  lower  in  duc- 
tility and  adhesiveness  and,  except  that  some 
of  the  residuals  of  the  Texas  oils  are  very 
■stable,  are  in  most  ways  inferior  for  roofing. 
.Sometimes  they  are  used  as  adulterants  with 
better  materials.  To  make  them  more  stable 
;ind  less  affected  by  heat  and  cold,  air  is 
blown  through  them  wdiile  hot.  This  reduces 
their  ductility  and  adhesiveness  as  well  as 
their  susceptiliility  to  temperature  changes. 
The  blown  oils  are  not  as  food  s;iturants  ,is 
an   untreated    residual,   but    for  the   protective 
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coating  of  readv  rootings  they  have  consider- 
able value  as  they  are  stable  and  are  not  read- 
ily affected  by  the  heat  of  the  sun.  They  are 
not  selected  for  stone-surfaced  roofings  be- 
cause of  their  lack  of  adhesiveness. 

THE  TARS. 

Coal  Tar.— From  the  distillation  of  bitu- 
minous coal,  either  in  a  plant  for  the  produc- 
tion of  illuminating  gas  or  in  a  by-product 
coke  oven  the  products  may  be  roughly  di- 
vided into  four  classes,  the  gas,  the  ammo- 
niacal  liquor  which  is  the  scrubbing  water 
with  the  materials  which  it  has  absorbed  from 
the  distillates  and  which  it  holds  in  solution, 
the  coal-tar,  a  heavy  liquid  containing -the  dis- 
tillates insoluble  in  water  which  have  settled 
away  from  the  ammoniacal  liquor  and  the 
coke. 

The  coal-tar  contains  s.)nie  water,  various 
impurities  and  free  carbon  which  after  the 
water  has  been  removed,  is  ordinarily  from 
tive  to  thirty-five  per  cent  of  the  total.  This 
is  carbon  formed  by  the  cracking  of  the  hy- 
drocarbons and  is  in  a  very  finely  divided 
condition.  The  percentage  vanes  with  the 
method  of  manufacture.  The  distillates  or 
bitumen  are  composed  of  hydrocarbons  which 
have  widely-varying  melting  points  and  de- 
grees of  volatilitv.  "^  These  may  be  roughly 
classified  into  light  oils,  creosotes  and  pitches. 
The  character  of  the  tar  varies  with  the  coal 
used  and  the  manner  in  which  the  process  is 
carried  on.  The  tar  from  each  plant  has  its 
individual  characteristics.  The  greater  the 
heat,  the  more  the  hydrocarbons  are  cracked 
into' their  constituents  and  the  greater  the 
amount  of  free  carbon  and  of  gas  found  and 
the  less  the  amount  of  coal-tar.  By  carrying 
the  process  to  its  theoretical  limit  the  final 
product?  of  distillation  would  be  .ijas  and  car- 
bon 

The  question  of  the  relation  l)etween  free 
carbon  and  coal-tar  is  one  of  considerable  im- 
portance. It  is  generally  considered  to  be  a 
valuable  adjunct  to  roofing  tars  and  pitches. 
Free  carbon  makes  the  material  less  affected 
by  changes  in  temperature.  Comparing  two 
pitches  of  similar  consistency  at  normal  tem- 
peratures the  one  having  the  grealer  amount 
of  free  carbon  must  have  to  neutralize  it  a 
greater  per  cent  of  the  lighter,  more  elastic 
and  to  some  extent  more  volatile  hydrocar- 
lions  and  less  of  the  heavy  ditches.  When  it 
is  cold  the  pitch  is  less  brittle  and  when  it  is 
hot  it  does  not  flow  so  readily  because  of  the 
carbon  present.  Thus  a  tar  of  a  .given  con- 
<;istency  mav  notwithstanding  the  fact  that  it 
contains  large  quantities  of  an  inert  material 
apparently  have  more  life  than  another  witli 
less  of  the  free  carbon. 

To  determine  the  probable  action  of  any  tar 
or  pitch  under  different  temperatures  its  per- 
centage of  free  carbon  must  be  known  as  well 
as  its  melting  point.  The  free  carbon  does 
not  interfere  with  the  saturating  power  m 
felt,  although  it  is  liable  to  be  largely  depos- 
ited on   the   surface   of   the   felt. 

When  coal-tar  pitch  is  exposed  to  the 
weather  there  is  found  upon  its  surface  a  thin 
laver.  hard  and  brittle,  the  residue  after  the 
drvino-  out  of  the  volatile  oils.  This  acts  as  a 
so'rt  of  protective  coating  to  what  is  under- 
neath -Ks  soon  as  it  is  disturbed,  exposing 
fresh  pitch,  the  process  is  rcpeate.L  High 
carbon  tars  seem  to  weather  better  than  low 
carbon  tars,  the  increased  amounts  of  f ree 
carbon  seeming  to  aid  in  the  foundation  of 
the  skin  or  protective  coating. 

The  amount  of  free  carbon  in  tlie  commer- 
cial product  IS  often  regulated  by  combining 
coke  oven  tar,  which  because  of  the  design 
of  the  stills  is  low  in  free  carbon,  with  gas- 
house  tar  The  coke  oven  processes  where 
much  attention  is  given  to  the  by-products 
can  be  made  verv  uniform.  It  cannot  be  said 
that  gashouse  coal-tar  is  better  than  by- 
product  oven   tar  or  vice   versa. 

The  statement  frequently  made  that  t.ii 
roofing  material  suffers  in  quality  because  it 
has  been  robbed  of  constituents  desired  in  the 
manufacture  of  chemicals  is  not  true.  The 
liehter  constituents  an-  distilled  off  to  leave 
a  pitch  of  a  certain  -lesired  consistencv  In 
this  process  air  or  st.am  is  frequently  blown 
into   the   still.     This   prevents   the    deposit   of 


free  carbon  on  the  sides  and  bottom  of  the 
still  and  to  some  extent  aids  the  escape  of 
lighter  oils  which  would  otherwise  be  held  in 
solution.  These  oils  if  present  in  the  pitch 
would  tend  to  gradually  evaporate,  making 
the  pitch  unstable.  The  other  way  to  remove 
them  is  to  use  a  heat  where  danger  of  dam- 
aging the  tar  exists. 

Watcrgas  Tar. — Watergas  is  made  by  pass- 
ing steam  over  hot  coke  or  anthracite  coal, 
which,  decomposing  the  steam,  forms  carbon 
monoxide  and  hydrogen.  This  does  not  pos- 
sess sufficient  illuminating  power,  and  to  en- 
rich it.  there  is  added  a  gas  produced  from 
petroleum  which  leaves  a  tar  often  used  in 
place  of  coal-tar.  In  the  process  which  it 
undergoes  the  oil  residues  are  so  changed  by 
the  high  heat  as  to  lose  many  of  their  char- 
acteristics and  to  acquire  some  of  those  of 
the  compounds  found  in  coal-tar.  Compared 
with  coal-tar,  its  oils  have  less  antiseptic 
properties.  As  obtained  from  the  gas  manu- 
facturers it  is  thinner,  containing  more  water, 
more  light  oils  and  less  of  the  pitches  and 
no  free  carbon.  It  is  distilled  down  and 
treated  much  as  is  coal-tar  and  its  pitch  is 
very  similar  in  appearance  to  that  of  coal-tar. 
Watergas  tar  decomposes  easier  than  coal- 
tar.  It  often  contains  some  paraffine  though 
ordinarily  not  in  sufficient  quantities  to  affect 
the  product.  The  crude  watergas  tar  is  also 
much  more  affected  by  water  and  is  capable 
to  a  considerable  extent  of  forming  an  emul- 
sion with  it.  Good  coal-t.ar  is  practically  un- 
affected by  water,  and  it  deteriorates  from  the 
surface  only.  Oil  tar  products  like  the  oil 
fluxes  used  with  asphalts  are  liable  to  under- 
go chemical  changes  which  may  tend  to  make 
the  entire   mass  hard   and  brittle. 

Watergas  is  now  made  practically  every- 
where and  ordinarily  mixed  with  coal  gas. 
In  one  large  plant  from  the  same  amounts  of 
.gas  the  watergas  produces  about  a  third  of 
the  amount  of  tar  that  coal  gas  does.  The 
coal  gas  considering  its  by-products  is  under 
favorable  conditions  the  cheaper,  but  the 
watergas  requires  less  of  a  plant  and  allows 
greater  flexibility  of  operation.  The  prices  of 
materials  and  the  demand  for  coke  affect  the 
relative  outputs.  In  the  large  plant  previously 
spoken  of  the  proportions  of  coal  and  water- 
g.-3s  made  vary  between  two  and  three  of 
watergas   to   one   of   coal   gas. 

In  the  larger  illuminating  gas  plants  the 
two  sorts  of  tar  arc  generally  separated,  but 
in  many  of  the  smaller  plants  they  are  mixed 
together.  There  is  no  reason  why  they  should 
not  be  kept  separate  except  for  the  cost  of 
separate  receptacles.  In  this  country,  the  by- 
product oven  and  gas-tars,  both  coal-tar  and 
watergas  tars,  are  bought  by  a  comparatively 
limited  number  of  concerns  who  closely 
yuard  their  processes.  They  compound  the 
different  sorts  possessing  varying  characteris- 
tics, endeavoring  as  far  as  possible  with  their 
supply  and  their  desire  for  maximum  profits 
to  meet  the  needs  and  demands  of  the  con- 
sumer. The  consumer  in  his  ignorance  does 
not  know  what  he  is  getting  and  probably  usu- 
allv  does  not  know  what  he  needs.  The^  de- 
tection of  oil-tar  in  coal-tar  products  is  a 
difficult  and  uncertain  matter,  especially  when 
it  is 'under  twenty-five  per  cent  of  the  total. 
We  are  not  sure  that  it  has  been  proven  that 
a  reasonable  amount  of  watergas  tar  seriously 
injures  a  coal-tar  for  roofing  purposes,  espe- 
cially when  used  as  a  satiirant.  although  il  is 
generally  in  disfavor. 

Not  long  since  practic.illy  the  only  use  of 
tar  was  for  roofing  and  the  entire  supply 
came  from  the  manufacture  of  illuininatiug 
gas  from  coal.  The  situation  has  been 
changed  bv  the  increasing  siqiply  from  by- 
product ovens,  by  the  manufacture  of  watcr- 
aas  in  large  quantities.  b\  the  src.it  demand 
for  creosote  oils  and  other  by-products,  by 
the  use  of  coal-tar  for  waterproofing  mason- 
ry, by  its  use  for  briquelting  coal  slack  and 
by'  its  adoption  for  use  as  a  road  binder  as  a 
protection  against  the  ravages  of  the  automo- 
bile. 

We  would  sum  up  the  remarks  on  the  bi- 
tuminous materials  as   follows : 

With  skill  in  compounding,  based  on_  a 
thorou.sh  working  knowledge  of  the  materials 


Used,  asphaltic  compounds  can  be  prepared  of 
natural  asphalts  and  oil  residuals  with  valu- 
able qualities  for  many  different  roofing 
needs,  whose  durability  under  known  condi- 
tions can  be  foretold  with  considerable  ac- 
curacy. The  same  can  be  said,  perhaps  with 
more  certainty  as  to  results,  of  the  different 
tars.  Either  can  suft'er  from  adulteration  and 
poor  preparation.  Considering  first-class  ma- 
terials the  coal-tar  is  cheaper,  more  easily  af- 
fected by  temperature  changes,  and  is  not 
acted  upon  by  water  nor  is  it  liable  to  internal 
chemical  changes. 

From  these  compounds  the  only  definite 
information  that  can  be  furnished  by  labora- 
tory tests  as  to  probable  life  and  weathering 
properties  is  negative  in  its  nature  and  quite 
inconclusive.  Specifications  to  be  enforced 
must  include  factory  inspection  .iiul  knowl- 
edge of  materials   used. 

In  preparing  this  information,  we  have  had 
assistance  from  many  sources.  We  are  espe- 
cially indebted  to  Messrs.  Dow  &  Smith, 
Chemical  Engineers.  New  York  City.  Dust 
Preventives  and  Road  Binders  by  Prevost 
Hubbard  (Wiley  &  Sons.  1910)  gives  a  re- 
view of  the  difierent  bitumens,  with  consid- 
erable information  about  them,  which  should 
be  of  value  to  all  interested  in  the  subject 
of  roofing  though  in  some  points  his  state- 
ments do  not  obtain  general  approval.  The 
qualities  essential  to  a  good  road  binder  are 
to  a  certain  extent  those  valuable  in  a  roofing 
material. 

FELTS. 

The  felts  used  with  almost  all  bituminous 
rnoHngs  play  a  very  essential  part  in  the  final 
liroduct. 

The  desirable  qualities  of  the  felt  vary  with 
the  saturating  material  to  be  used.  With 
asphalt,  saturating  power  is  the  main  desider- 
atum. For  coal-tar  which  under  heat  is  much 
more  liquid,  this  quality  is  not  so  necessary. 
.\1I  must  be  strong  enough  to  avoid  damage 
in  handling  before  saturation.  The  strength 
of  the  finished  product  is  due  to  a  great  extent 
to  the  saturation. 

The  felts  are  mainly  made  of  rag  stock 
which  is  chiefly  cotton  rags.  Notwithstand- 
ing the  statements  of  many  manufacturers, 
all-wool  felt  is  never  used  for  roofing,  be- 
cause of  its  expense  and  because  it  would  be 
too  soft  and  tender  to  work.  A  certain  pro- 
portion of  wool  rags  helps  to  make  a  felt 
which  is  open  and  spongy  with  considerable 
saturating  power.  The  best  felts  for  satura- 
tion by  asphalt  rarely  contain  more  than  2h 
or  .I,")  per  cent  of  wool,  and  those  for  use  with 
coal-tar  contain  much  less.  .-\s  ordinarily 
used  the  term  wool-felt  applies  to  a  soft  open 
felt  with  very  little  wool  in  it. 

Sometimes  paper  stock,  which  is  ordinarily 
uood  pulp,  thou.gh  it  may  contain  an  appre- 
ciable percentage  of  straw,  is  used  in  small 
quantities  if  the  felt  is  getting  too  soft.  It 
has  practically  no  saturating  power  but  it  can 
add  to  the  cheapness  of  the  material.  If  used 
in  anything  over  two  or  three  per  cent  it  is 
an  adulterant  to  cheapen  the  product  when  it 
is  made  to  sell  roofing  manufacturers,  or  to 
make  it  less  absorbent,  as  in  the  case  of 
slaters'  felt  or  hard  felt  for  making  up  into 
two  and  three  ply  coal-tar  felt. 

The  felt  materials  ordinarily  come  to  the 
factory  in  large  bales  already  sorted  with  fair 
accur.^cy  and  are  bought  according  to  differ- 
ent grades.  These  are  used  together  in  van,'- 
in.g  "proportions  to  get  different  results  and  to 
meet  variations  in  the  materials.  But  little 
sorting  is  done  at  the  plant  except  to  watch 
for    specially    undesirable    constituents. 

The  methods  of  manufacture  have  a  consid- 
eralile  effect  on  the  quality  of  the  material. 
The  felt  must  be  well  beaten  to  avoid  large 
hinips.  which  arc  sources  of  weakness.  The 
t'clt  is  made  on  a  machine  similar  to  that  used 
for  making  ordinary  paper  and  variations  in 
its  operation  determine  the  quality  of  the 
linished   products. 

The  dry  felts  are  sold  by  weight.  The 
st.indard  is  the  amount  which  would  lav  -ISi^ 
sq.  ft.  If  a  felt  weighs  2.S  lbs.  to  480  sq.  ft.. 
it  is  known  as  No.  28.  For  this  reason  felts 
sometimes  have  their  weight  increased  by  the 
■Mldition  of  a   mineral   filler.     This   is  nothing 
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more  than  an  adulterant  wliich  interferes 
with  the  saturating  power.  Some  specifica- 
tions which  require  a  certain  weight  of  felt 
get  around  such  adulteration  by  requiring 
that  the  ash  in  the  unsaturated  felt  must  not 
exceed   5   per  cent. 

Felts  of  asbestos  are  used  in  one  or  two 
roofings.  These  are  poor  saturants  and  are 
more  in  the  nature  of  protection  to  the 
asphalts.     They  will  not  burn  or  decay. 

Jute  woven  in  the  form  of  burlap  or  can- 
vas is  used  in  some  roofings  to  add  strength. 
Its  value  is  debatable.  It  is  not  a  saturant 
like  the  felts  and  its  fibers  are  not  so  thor- 
oughly protected,  making  it  liable  on  exr 
posure  to  rot. 

BUILT-UP    ROOFS. 

The  main  use  of  tar  for  roofing  has  been 
in  the  construction  of  built-up  roofs  where 
layers  of  felt  saturated  with  tar  are  nailed 
down  and  by  the  use  of  a  tar  pitch  protected 
and  cemented  together. 

The  following  specification  accompanied  by 
the  necessary  diagrams  gives  what  is  consid- 
ered as  good  practice  in  the  construction  of  a 
flat  built-up  roofing  on  wooden  sheathing. 

SPECIFICATION     FOR    FELT.     PITCH     AND 
GR-WEL    OR    SLAG    ROOFING    OVER 
BOARDS. 
Incline — 

This  specification  should  not  be  used  where 
roof  incline  exceeds  three  (3)  in.  to  one  foot. 
For  steeper  inclines  modified  specifications  are 
required. 

SPECIFICATION. 
Roofing — 

First,  lay  one  (1)  thickness  of  sheathing 
paper,  or  unsaturated  felt,  weighing  not  less 
than  five  (5)  lbs.  per  hundred  (100)  sq.  ft., 
lapping  the  sheets  at  least  one  (1)  in. 

Second,  lay  two  (2)  plies  of  tarred  felt, 
weighing  fourteen  (14)  to  sixteen  (16)  lbs.  per 
hundred  (100)  sq.  ft.,  lapping  each  sheet  sev- 
enteen (17)  in.  over  the  preceding  one.  and  nail 
as  often  as  is  necessary  to  hold  in  place  until 
remaining  felt  is  laid. 

Third,  coat  the  entire  surface  uniformly  with 
straight  run  coal-tar  pitch. 

Fourth,  lay  three  (3)  plies  of  tarred  felt,  lap- 
ping each  sheet  twenty-two  (22)  in.  over  the 
preceding  one,  mopping  with  pitch  the  full 
twenty-two  (22)  in.  on  each  sheet,  so  that  in 
no  place  shall  felt  touch  felt.  Such  nailing  as  is 
necessary  shall  be  done  so  that  all  nails  will 
be  covered  by  not  less  than  two  (2)  plies  of  felt. 

Fifth,  spread  over  the  entire  surface  a  uni- 
form coating  of  pitch,  into  which,  while  hot,  im- 
bed not  less  than  four  hundred  (400)  lbs.  of 
gravel,  or  three  hundred  (300)  lbs.  of  slag,  to 
each  one  hundred  (100)  sq.  ft.  The  gravel,  or 
slag,  shall  be  from  one-quarter  (Vi)  to  five- 
eighths  (%)  in.  in  size,  dry  and  free  from  dirt. 
Flashing — 

Flashings    shall    be    constructed    as    shown    In 
detailed  drawings. 
Labels — 

All  felt  and  pitch  shall  bear  the  manufactur- 
er's label. 
Inspection — 

The  roof  may  be  inspected  before  the  gravel 
or  slag  is  applied  by  cutting  a  slit  not  less  than 
three  (3)  ft.  long  at  right  angles  to  the  way  the 
felt  is  laid. 

N.  B. — To  comply  with  the  above  specifica- 
tions, the  materials  necessary  for  each  one 
hundred  (lOOj  sq.  ft.  of  roof  are  approxi- 
mately as  follows:  100  sq.  ft.  sheathing  pa- 
per, 80  to  90  lbs.  tarred  felt,  120  to  160  lbs. 
straight  run  coal-tar  pitch,  400  lbs.  gravel  or 
300  lbs.   slag. 

In  estimating  felt,  the  average  weight  is 
practically  15  lbs.  per  100  sq.  ft.,  and  about 
10  per  cent  extra  is   required   for  laps. 

In  estimating  pitch,  the  weather  conditions 
and  expertness  of  the  workmen  will  affect  the 
amount  necessary  for  the  moppings,  and  to 
properly  bed  gravel  or  slag. 

The  sheathing  paper  or  unsaturated  felt  is 
placed  on  the  bottom  next  to  the  roof  boards, 
mainly  to  keep  any  pitch  which  might  pene- 
trate the  two-ply  felt  above  it  from  cementing 
the  roofing  to  the  sheatbing.  It  also  is  of 
value    in    preventing    the    drying    out    of    the 


roof  through  open  joints  from  below.  The 
saturated  felts  should  be  nailed  where  there 
is  any  chance  of  disturbance  of  the  roof  from 
underneath  by  wind  and  also  enough  to  hold 
it  in  place  while  laying.  The  practice  in  re- 
gard to  nailing  varies  in  different  parts  of 
the  country  but  the  fewer  nails  the  better  so 
long  as  the  roof  is  held  in  place. 

For  a  concrete  roof  the  practice  is  similar 
except  that  a  dry  sheet  is  not  necessary,  there 
is  no  nailing  and  the  concrete  is  first  coated 
with  pitch.  Special  care  should  be  taken  in 
regard  to  flashing  and  to  prevent  the  roofing 
from  being  loosened  at  the  edges  either  by 
wind  or  fire.  Most  leaks  occur  around  flash- 
ings  and  openings. 

The  two  layers  of  saturated  felt  first  I.Tid 
are  necessary  in  order  to  carry  and  give  full 
value  to  the  amount  of  pitch  which  must  be 
handled  in  one  mopping.  One  of  the  troubles 
with  built-up  roofing  as  ordinarily  laid  is  the 
difficulty  in  getting  thorough  moppings,  be- 
tween  the    felt   layers. 

The  felts  are  saturated  with  tar  about  as  it 
comes  from  the  gashouse  with  the  water  and 
other  impurities  removed.  Oil-tar  with  its 
liquid  qualities  is  said  to  be  much  used  for 
this  purpose.  This  is  more  permissible  than 
it  would  be  if  the  felt  were  to  be  exposed. 

After  the  original  two  layers  ot  saturated 
felt  are  used,  the  additional  layers  are  mere- 
ly to  give  additional  thickness  of  wearing  ma- 
terial, and  with  a  roof  properly  laid,  the 
greater  the  amount  of  felt  and  pitch  used 
the  greater  the  life  of  the  roof.  Ten-ply 
roofs  have  been  laid.  If  too  much  pitch  on 
top  it  used,  it  will  run. 

The  pitch,  much  stiffer  thjn  tar,  is  made 
by  distilling  off  the  lighter  oils  and  part  of 
the  creosote  oils  from  the  tar.  The  melting 
point  of  the  pitch,  a  very  important  matter, 
depends  upon  the  point  to  which  the  distilla- 
tion is  carried  and  the  amount  of  free  car- 
bon. This  should  be  varied  somewhat  to  suit 
climatic  conditions.  Pitch  for  use  in  the  fall 
in  Winnipeg  would  be  very  difficnlt  to  work 
in  New  Orleans  in  the  summer.  The  melting 
point  of  the  pitch  is  not  definite  and  in  de- 
fining it  a  special  specification  is  necessary. 
The  use  of  a  pitch  with  a  melting  point  too 
high  to  allow  satisfactory  working  and  re- 
quiring the  addition  of  fluxes  on  the  work, 
giving  a  "cutback"  pitch,  is  very  liable  to  give 
uncertain  results  and  should  not  be  allowed. 
Worse  than  this  is  the  use  of  tar  or  soft  pitch 
stififened  by  the  use  of  land  plaster,  Portland 
cement  or  similar  materials.  This  not  only  is 
uncertain  in  its  results,  but  it  gives  a  product 
liable  to  have  short  life.  The  best  practice 
allows  the  use  of  nothing  but  straight  run 
pitch. 

The  coating  of  gravel,  crushed  stone  or  slag 
helps  to  hold  the  pitch  in  place,  protects  it 
from  w-ear  and  from  the  action  of  the  ele- 
ments and  has  considerable  fire  retardent 
value.  If  the  material  be  too  fine  its  hold- 
ing power  is  lessened.  If  it  be  too  large  the 
stones  are  more  apt  to  roll  off  and  to  damage 
the  roof  when  it  is  walked  upon  and  the  pitch 
is  not  properly  protected.  Crushed  material 
with  its  rough,  sharp  edges  has  a  much  bet- 
ter holding  power  than  rounded  gravel.  It 
can  be  used  to  help  get  results  on  a  steep 
roof.  Sand  or  dirt  with  the  gravel  is  objec- 
tionable, as  it  tends  to  prevent  the  gravel 
from  bedding  in  the  pitch  and  sometimes  it 
mi.xes  with  the  pitch,  the  resultant  being  more 
inert  and  liable  to  crack  than  the  clean  pitch. 

In  the  final  coating  of  a  coal  tar  roof  the 
effort  is  to  get  the  maximum  amount  of  pitch 
coating  which  can  be  kept  in  place.  The  flat- 
ter the  roof  the  greater  the  amount  of  pitch 
that  can  be  used  and  the  better  both  pitch 
and  grave!  will  stay  where  put.  The  best  re- 
sults are  obtained  when  the  slope  of  the  roof 
is  only  enough  to  allow  it  to  thoroughly 
drain.  When  it  gets  above  two  inches  to  the 
foot  many  object  to  its  use,  but  the  above 
specifications  are  considered  by  others  as 
good  practice  up  to  three  inches  to  the  foot. 
Above  that  amount  a  built-up  coal-tar  roof, 
using  these  specifications,  is  of  doubtful  econ- 
omy on  permanent  buildings,  though  fairly 
good  results  have  been  obtained  from  roofs 
steeper  than  this  without  special  precautions. 
One   method  which  gives  good   results   is  the 


addition  of  some  asphalt  to  the  pitch  which 
is  used  for  the  top  coating.  This  must  be 
carefully  done,  as  an  intimate  mixture  of  the 
asphalt  and  tar  pitch  is  not  easily  obtained. 
The  tar  is  often  prepared  for  use  on  steep 
slopes  by  the  addition  of  some  finely-ground 
inert  material  which,  as  previously  stated,  is 
liable  to  give  uncertain  results.  Actinolite  is 
.  preferred  for  this  purpose  by  some  of  the 
best  roofers.  Portland  cement  and  land  plas- 
ter are  used  but  do  not  do  as  well,  having 
chemical  action  on  the  other  materials. 
Pitches  prepared  in  this  manner  are  perhaps 
to  be  preferred  to  stiff  straight-run  or  asphalt 
pitches  where  skilled  workmen  are  not  avail- 
able, as  with  the  latter  more  skill  is  required 
in  application.  Slag  is  better  than  rounded 
gravel  for  steep  roofs. 

Where  thorough  inspection  is  not  provided 
during  construction  the  roof  can  be  inspected 
by  cutting  a  strip  three  feet  long  at  right 
angles  with  the  way  the  felt  is  laid  before  the 
gravel  is  applied.  This  can  be  readily  re- 
paired so  that  no  damage  is  done  to  the  roof. 

When  a  built-up  roof  is  in  need  of  repair 
it  can  frequently  be  kept  tight  for  a  consid- 
erable time  by  patching  and  recoating,  as 
may  be  necessary,  with  pitch  and  gravel. 
When  the  original  roof  was  well  laid  it  can 
be  repaired  by  scraping  off  the  coating  of 
gravel  and  laying  a  new  two  or  three  ply 
roof  on  top. 

Tile  or  brick  can  be  substituted  for  the 
gravel  or  slag  where  the  roof  is  liable  to  have 
much  wear  and  when  the  structure  warrants 
the  expense.  The  tile  are  sometimes  grouted 
in  Portland  cement,  but  a  bituminous  cement 
is  usually  considered  better.  Properly  built 
this  makes  almost  an   ideal  roof. 

The  built-up  coal-tar  roofs  have  shown  by 
many  years'  trial  their  value  for  protecting 
flat  roofs.  Instances  where  a  life  of  from 
twenty  to  thirty  years  has  been  obtained  are 
not  at  all  rare,  but  poor  results  due  to  poor 
workmanship  and  poor  materials  are  not  new. 
The  claim  that  at  the  present  time  the  ordi- 
nary purchaser  cannot  be  sure  of  getting  coal- 
tar  of  the  quality  of  the  best  of  that  formerly 
produced  would  seem  to  have  justification. 
At  the  same  time,  the  oil-tar  may  be  no  worse 
than  the  fluxes  and  residuals  frequently  used 
with  competing  materials.  Pure  coal-tar  and 
coal-tar  pitch  are  still  made,  and  the  dealers 
in  roofing  materials  can,  if  they  desire,  fur- 
nish materials  as  good  as  any  which  have 
been  sold  in  the  past.  Such  materials,  of 
course,  are  not  the  cheapest  and  where  com- 
petition is  severe  the  quality  is  liable  to  suf- 
fer. About  all  that  can  be  done  to  get  the 
desired  results  is  to  be  willing  to  pay  the 
price  and  trust  to  the  dealers. 

The  chances  for  poor  workmanship  are 
many  and  the  most  thorough  inspection  is 
very  desirable.  The  moppings  between  the 
felts  can  be  slighted,  the  flashing  and  work 
around  gutters  and  openings  neglected,  the 
materials  may  be  adulterated  on  the  work  and 
the  quantities  of  pitch  and  gravel  cut  dowm. 
The  cost  of  materials  and  the  cost  of  laying 
for  any  job  can  be  estimated  within  close 
limits  and  no  contracts  should  be  let  which 
will  require  a  slighting  of  the  work  to  avoid 
a  loss. 

As  an  indication  of  what  can  be  done  in 
territory  adjacent  to  Chicago  and  St.  Louis 
the  following  figures  may  be  of  interest.  They 
show  the  actual  costs  on  a  roof  of  about  five 
hundred  squares  laid  according  to  the  speci- 
fications given  above.  The  work  was  75  miles 
from  the  gravel  supply  and  175  miles  from 
the  headquarters  of  the  contractor,  who  paid 
all  freight  and  fare.  This  work  was  done 
close  to  a  railroad  track,  so  that  nothing  was 
necessarv  for  hauling  to  the  w-ork.  Nothing 
is  included  for  overhead  or  fixed  charges  or 
for  profit. 

Cost  per  square: 

5  lbs.   sheathing   paper $  .12 

155   lbs.   pitch   at   60c  per  cwt 93 

cS5  lbs.   felt  to  square  at  $1.40  per  cwt 1.19 

Nails    and    caps 05 

Cleats   for  flashing 05 

Gravel  (about  one-seventh  of  a  yard) 23 

Labor,  including  hauling,  board  and  railroad 

fare     1.15 

Total    $772 

Where,    for    temporary    buildings    or    other 
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causes,  a  cheaper  roof  than  the  standard  spec- 
ifications call  for  is  desired,  a  saving  in  the 
quantities  of  material  can  be  made  by  reduc- 
ing the  number  of  plies.  From  this  fair  re- 
sults can  be  obtained. 

Plastic  Roofing. — This  is  a  sort  of  built-up 
roof  used  especially  on  steep  slopes,  where  in 
place  of  using  ordinary  roofing  pitch  we  have 
a  compound  of  some  line  inert  substance  with 
tar  or  some  other  bituminous  material  which 
is  plastic  when  warm  and  which  can  be  ap- 
plied with  a  trowel.  It  is  not  extensively  used 
and  its  application  is  mainly  confined  to  the 
eastern  part  of  the  country.  Except  for  steep 
slopes  it  has  little  value,  as  it  lacks  elasticity 
and  because  it  requires  considerable  skill  to 
get  the  proper  proportions. 

Built-up  Asphalt  Roofing. — Built-up  asphalt 
roofs  have  been  used  with  considerable  suc- 
cess. Asphalt  is  much  less  affected  by  tem- 
perature changes.  For  a  roofing  cement  it 
must  have  considerable  proportions  of  flux  to 
make  it  easy  of  application.  Coal-tar  felts  are 
often  used  with  asphalt  roofing  cements. 
With  asphalt,  the  dry  sheet  can  ordinarily  be 
avoided.  Where  first-class  material  is  used 
it  is  ordinarily  expensive  and  it  is  harder  to 
handle.  Except  for  steeper  slopes  than  are 
suitable  for  coal-tar,  its  use  is  not  recom- 
mended unless  unusual  conditions  make  it 
more  economical. 

Asphalt  coatings  on  a  concrete  deck  are 
liable  to  lose  their  adhesion  to  the  concrete, 
due  possibly  to  destruction  of  the  top  surface 
of  the  concrete  by  acid  in  the  asphalt  flux. 
Asphalt  used  on  a  built-up  roof  is  very  liable 
to  have  a  short  life  and  the  builder  of  built- 
up  roofs  avoids  it  ordinarily. 

Built-up  Asbestos  Roofing. — There  is  on  the 
market  materials  for  a  built-up  asbestos  and 
asphalt  roof.  The  asbestos,  besides  its  well- 
known  fire-resisting  value,  has  the  advantage 
that,  being  mineral,  it  will  not  decay.  It  is  not 
as  absorbent  as  felt  and  acts  more  as  a  pro- 
tection to  the  bitumens  than  as  a  saturant. 
This  roofing  is  ordinarily  applied  only  by  the 
manufacturers.  The  fire-resisting  value  of 
the  asbestos  is  perhaps  overrated  and  the 
wearing  qualities  of  the  top  layers  are  ques- 
tioned. 

This  roofing  should  have  its  best  value  on 
comparatively  steep  roofs.  We  arc  unable  to 
express  any  opinion  as  to  its  value  but  should 
judge  that  its  expense  is  not  justified  for  or- 
dinary conditions. 

PREP.ARED    OR    READY    ROOFING. 

To  compete  with  it  and  to  meet  some  of  the 
conditions  where  a  built-up  roof  is  not  sat- 
isfactory or  too  expensive,  innumerable  pre- 
pared or  ready  roofings  have  been  put  on  the 
market.  These  ordinarily  come  in  rolls  ac- 
companied by  the  nails  and  cement  necessary 
to  apply  them.  They  vary  from  a  very  light 
felt  with  the  cheapest  possible  saturant  and 
enough  sand  or  soapstone  coating  to  prevent 
sticking  in  the  rolls,  to  a  sheet  so  heavy  that 
it  cannot  be  rolled,  built  up  of  heavy  felts  and 
strengthening  materials  and  saturated  and 
protected  by  carefully  prepared  compounds, 
possibly  protected  also  by  a  coating  of  crushed 
stone.  The  durability  and  fire-resisting  valut 
vary  to  as  great  a  degree.  Ordinarily  the 
ready  roofings  are  cheaper  than  other  types, 
but  some  brands  sell  at  prices  considerably 
above  the  cost  of  a  good  built-up  roof.  To  a 
certain  extent  the  weight  is  designated  by  the 
ply,  but  there  is  no  uniformity  of  practice 
among  the  dififerent  manufacturers.  A  two- 
ply  roofing  may  mean  a  heavier  weight  than  a 
one-ply,  or  it  may  mean  two  separate  felts 
stuck  together. 

The  saturant  should  be  liquid  enough  at 
workable  temperatures  to  thoroughly  impreg- 
nate the  felt.  The  protective  coating  should 
be  stable  and  not  easily  affected  by  the  ele- 
ments. The  saturation  of  the  felt  is  a  very 
vital  feature.  This  must  retain  its  life  and 
elasticity  to  keep  the  roofing  efficient.  A  pro- 
tective coating  of  material  similar  to  the  sat- 
uration is  often  used  with  the  idea  of  helping 
to  maintain  the  life  of  the  saturating  material. 
In  any  event,  the  coating  must  be  elastic  like 
the  saturated  felt. 

With  3  coal-tar  roofing  made  to  be  rolled, 
it  is  impossible  to  use  nearly  as  much  material 


as  is  found  necessary  f<ir  a  good  built-up 
roofing  and  such  a  roofing,  even  if  made  in 
the  very  best  manner,  cannot  be  expected  to 
have  a  life  comparable  with  that  of  a  first- 
class  built-up  roof.  Tar  is  not  considered  the 
best  material  for  a  high-grade  ready  roofing. 
To  successfully  saturate  with  most  asphalts 
a  felt  much  more  open  than  that  necessary  for 
coal-tar  must  be  used.  Asphalt  must  be  heated 
to  a  much  higher  degree  than  ordinary  coal- 
tar  to  successfully  saturate,  and  care  must  be 
taken  to  avoid  charring  the  felt  in  the  opera- 
lion.  Trinidad  is  but  rarely,  if  at  all,  used  for 
this  purpose,  it  containing  too  much  mineral 
matter  and  requiring  too  great  a  heat.  Cali- 
fornia oil  residuals  are  especially  suitable  for 
saturation  purposes.  At  a  temperature  of  300 
degrees  Fahrenheit  they  are  almost  as  limpid 
as  water  and  at  this  temperature  there  would 
be  no  danger  of  charring  the  felt.  They  come 
between  the  so-called  natural  asphalts  and 
coal-tar  in  their  saturating  properties  and 
their  susceptibility  to  changes  in  tempera- 
ment. 

The  objections  to  asplialtic  compounds  for 
built-up  roofings  do  not  all  apply  for  ready 
roofings  made  in  the  factory.  Since  the 
amount  of  material  used  is  less,  its  cost  is  not 
of  such  great  importance.  None  of  the 
asphalts  have  all  the  desired  qualities  and  to 
produce  certain  results  compounds  of  several 
different  asphalts,  residual  pitches  and  fluxes 
are  frequently,  used  together.  It  is  our  under- 
standing that  Trinidad  asphalt  is  seldom  used 
as  a  protective  coating,  e.xcept  in  combina- 
tion with  other  asphalts.  Tar  is  sometimes 
used  as  a  flux.  Wax  tailings,  a  residual  ob- 
tained from  petroleum  in  the  manufacture  of 
paraffine  wax,  and  other  similar  substances 
are  common  ingredients.  Resin,  which  gives 
better  saturating  power  to  many  asphalts, 
making  the  solution  more  liquid,  is  also  used. 
It  must  not  form  too  large  a  proportion  of  the 
total,  as  it  tends  to  make  the  final  product 
brittle.  Stearine  pitch  is  used  in  the  coating 
for  some  of  the  smooth-surfaced  roofings.  It 
is  an  animal  by-product  obtained  from  stearic 
acid  used  in  the  manufacture  of  candles.  It 
is  said  to  be  very  stable  and  to  be  practically 
unaffected  by  the  action  of  the  sun.  Some 
say  that  the  amount  claimed  to  be  used  in 
roofings  is  considerably  greater  than  the  total 
product. 

The  cement  for  use  in  laying,  which  is  fur- 
nished with  the  roofing,  ordinarily  contains 
some  naphtha  or  something  similar  which 
serves  as  a  drier. 

Some  ready  roofings  are  adjusted  by  the 
manufacturer  to  suit  the  climate  at  the  point 
of  application.  One  concern  selling  all  over 
the  world  keeps  careful  records  of  the  tem- 
perature at  its  different  markets  and  makes 
shipments   accordingly. 

The  prepared  roofin,gs  may  be  divided  into 
two  .general  classes — smooth  and  stone-sur- 
faced. The  stone-surfaced  roofings  are  to  a 
certain  extent  an  adaptation  of  the  built-up 
roofings.  They  frequently  have  at  least  two 
felts  cemented  together.  The  gravel  or  slag 
used  must  be  uniform  in  size  and  finer  than 
that  available  for  a  built-up  roof.  The  steeper 
the  roof  the  more  chance  they  have  to  lose 
their  ftone  coating.  The  amount  of  material 
that  can  be  used  in  the  heavier  brands  is  lim- 
ited to  the  amount  that  can  be  successfully 
rolled.  If  the  stone  be  too  large,  the  stone 
may  damage  the  felt  in  rolling;  if  too  small, 
the  amount  of  pitch  is  limited. 

The  smooth-surfaced  roofings  are  usually 
coated  with  some  finely  divided  material  to 
prevent  sticking  in  the  roll.  Tar  is  not  suit- 
able for  their  protective  coating,  as  it  cannot 
easily  be  held  in  place  in  proper  quantity  with- 
out the  stone  coating.  The  protective  coat- 
ing must  be  stable  and  not  easily  affected  by 
changes  in  temperature.  Blown  oils  arc  fre- 
quently used  for  this  purpose.  The  smooth- 
surfaced  roofings,  as  a  general  proposition, 
have  less  insulating  and  fire-resisting  value 
than  the  heavier  stone  surfaced  materials. 
For  the  smooth  surfaced  roofings  a  regular 
painting  or  recoating  is  usually  necessary  in 
order  to  get   the  best  life. 

Tarred  felts  in  which  there  are  two  or  three 
plies  of  felts  cemented  together  with  pitch  are 
sold    all    ready    to    be    laid.     They    must    be 


covered  with  a  tar  coating  upon  laying  and  at 
frequent  intervals  to  show  any  value  at  all. 

The  asbestos  roofings  are  made  to  include 
one  or  more  plies  of  asbestos  felt,  with  pos- 
sibly a  jute  center.  They  are  cemented  to- 
gether by  asphaltic  cements.  In  the  heavier 
brands  they  are  expensive.  The  asbestos  felts 
are  poor  saturants.  These  roofings  have  given 
promise  of  good  results  and  are  widely  used. 
The  asbestos  will  not  burn,  but  the  amount 
used  is  so  small  that  its  insulating  value  is 
not  great,  and  the  value  of  these  roofings  from 
the  standpoint  of  fire  protection  is  probably 
frequently  over-estimated. 

Burlap  or  jute  canvas  is  used  in  ready  roof- 
ings as  a  strengthening  material.  It  is  not  a 
good  saturant  and  must  be  kept  thoroughly 
coated,  as  otherwise  it  goes  to  pieces  readily. 
It  is  employed  in  conjunction  with  either  felts 
or  asbestos  sheets.  We  question  its  value, 
feeling  that  better  results  can  be  obtained 
from  a  proper  quantity  of  ordinary  felt. 

The  ready  roofing  is  weak  in  that  with  the 
narrow  lap  and  a  large  part  of  the  roof  cov- 
ered with  but  one  layer  of  material  a  single 
defect  can  cause  a  leak.  The  fact  that  on  a 
flat  roof  water  is  liable  to  back  up  under 
the  upper  layer  is  a  chance  for  trouble.  Care 
should  be  taken  that  a  nail  is  not  driven  into 
a  crack  in  the  roof  sheathing,  as  the  nail  will 
work  out,  leaving  a  hole  in  the  felt  for  en- 
trance of  water.  The  exposed  nailing,  where 
it  is  used,  tnay  rust  out  and  can  cause  a  tear 
or  leak  around  the  nail  hole.  This  exposed 
nailing  is  avoided  in  various  ways.  Some  of 
the  manufacturers  of  stone-surfaced  roofings 
finish  the  upper  part  of  the  sheet,  which  is 
to  be  covered  by  the  next  sheet,  without  any 
stone  coating.  The  next  layer  is  cemented 
on  this  strip.  The  only  nailing  necessary  is 
thus  done  on  the  covered  strip,  where  it  is 
covered  up  by  the  sheet  above. 

The  use  of  tin  caps  under  the  head  of  nails 
to  secure  prepared  roofing  should  be  avoided. 
When  used,  they  must  be  kept  constantly 
coated  to  prevent  the  rapid  disintegration  of 
the  steel  plates  of  which  they  are  composed. 
If  this  occurs  the  nail  head  stands  clear  of  the 
roofing,  which  is  then  z-.n  easy  prey  to  wind 
storms.  Care  should  be  taken  in  the  flash- 
ing and  around  the  edges  of  the  roof  to 
ha\e  it  thoroughly  fastened  down.  Nails  of  a 
No-  13  gage  wire  with  a  cap  made  of  cold- 
rolled  hoop  steel  welded  on  in  the  factory  are 
used  for  this  purpose.  Some  recommend  nail- 
ing every  two  inches,  but  with  large-headed 
nails  every  three  inches  is  usually  considered 
enough. 

One  of  the  chances  for  trouble  with  many  of 
the  ready  roofings  is  their  tendency  to  stretch 
and  wrinkle  and  the  difficulty  in  laying  them 
absolutely  tight  and  flat.  As  the  roofing 
grows  older  and  brittle  the  wrinkles  become 
danger  spots  which  are  liable  to  crack  if 
walked  on.  The  roofing  should  be  as  thor- 
oughly stretched  as  possible  in  laying.  Knot 
holes  should  be  covered  before  applying  the 
roofing.  In  cold  weather  it  is  well  to  warm 
the   rolls  to  avoid   any  chance  of  cracking. 

To  secure  architectural  effect  on  steep  roofs 
a  prepared  roofing  may  be  applied  in  various 
ways.  For  instance,  by  running  the  felt  with 
the  pitch  of  the  roof,  the  joints  and  roofing 
nails  can  be  covered  with  a  molded  batten  of 
wood  about  %-in.  by  1%-in.,  the  under  side  of 
which  should  be  rabbeted  out  to  a  depth  of  an 
eighth  of  an  inch  to  make  room  for  the  heads 
of  the  roofing  nails.  The  recess  or  rabbet  is 
filled  with  cement  accompanying  the  roofing 
and  then  securely  nailed.  This  not  only  protects 
the  nail  heads  driven  to  secire  the  roofing 
itself  but  adds  stiffness  and  further  pro- 
tection against  high  winds  getting  under  the 
scams  and  blowing  off  the  entire  covering. 
Roofs  so  prepared  have  the  appearance  of  a 
standing  seam  tin  roof  and  the  otherwise  plain- 
ness of  this  roofing  material  is  relieved.  This 
adds  to  the  cost  by  increasing  the  amount  of 
waste  as  well  as  requiring  the  battens. 

In  order  to  avoid  the  single  thickness  and 
narrow  lap  the  ready  roofings  can  be  used  in 
various  combinations.  A  two-plv  tarred  felt 
laid  under  a  two-ply  stone-surfaced  roofing 
or  two  layers  of  smooth-surface  roofing  .give 
what  is  practically  a  four-ply  roof,  not  as 
good    as   a   five-ply   built-up    roof    in    all    de- 
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Ui\U.   l)Ut   suiiiotiiiics  cheaper.     A   smootli-sur 
lace  roofing  is  sometimes  used  under  tile  or 
slate  and  sometimes  a  prepared  roofing  is  laid 
on  top  of  old  sliinglcs. 

The  ready  roofings  usually  commence  to 
show  deterioration  after  they  have  been  kept 
in  stock  for  three  or  four  months.  In  pur- 
chasing care  should  be  taken  to  avoid  old  ma- 
terial. 

The  ready  roofings  are  of  value  for  small 
and  isolated  buildings  where  the  cost  of  lay- 
ing a  built-up  roof  would  be  excessive  and 
for  temporary  structures  where  a  roof  of  long 
life  is  not  necessary.  They  can  be  laid  with- 
out the  expert  help  required  for  a  builtrup 
roof  and  most  brands  can  be  used  on  any 
slopes,  althongli  on  fiat  slopes  extra  precau- 
tions must  be  taken  to  prevent  leaking.  They 
can  be  obtained  at  almost  any  desired  price, 
but  ordinarily  cheaper  than  a  good  built-up 
coal-tar   roof. 

So  man>-  inferior  roofings  have  been  sold, 
so  many  have  been  poorly  laid  or  used  in  the 
wrong  places,  so  much  has  had  to  be  learned 
by  bitter  experience  and  there  is  such  a 
chance  for  fraud  that  the  ready  roofings  are 
shunned  altogether  by  many  builders  who 
want  good  results.  But  experience  is  being 
gained  gradually,  and  they  fill  many  needs 
so  well  that  their  use  is  bound  to  increase  in 
their  proper  field. 

Most  of  the  ready  roofings  are  sold  under 
a  five  or  ten  years'  guarantee,  and  many  con- 
tracts for  built-up  roofs  are  similarly  pre- 
pared. To  depend  upon  these  guarantees 
alone  does  not  give  satisfactory  results  even 
though  the  manufacturer  be  financially  re- 
sponsible. He  can  expect  more  immediate 
profit  by  preparing  a  roof  which  he  is  sure 
will  last  six  or  seven  years  and  selling  it 
under  a  ten  years'  guarantee  than  by  prepar- 
ing a  roof  which  he  is  sure  will  last 
for  ten  years.  At  best  the  life  will 
be  uncertain  and  with  good  luck  a 
roof  built  for  six  or  seven  years  or  even  less 
might  last  twice  as  long.  If  it  should  need 
extensive  repairs  before  the  guarantee  runs 
out  there  is  considerable  chance  that  the 
manufacturer  will  not  be  called  on  to  make 
the  repairs,  and  if  he  is,  the  loss  is  not  great. 
Guarantees  are  liable  to  be  so  worded  as  to 
afford  various  loopholes  for  avoiding  expense 
and  they  should,  if  relied  on,  be  carefully 
scrutinized.  A  good  roofing  should  last  much 
longer  than  any  possible  guarantee  can  pro- 
vide for.  If  the  guarantee  is  made  good, 
there  still  may  be  nothing  left  at  its  expira- 
tion. 

New  and  untried  brands  are  constantly  be- 
ing put  on  the  market.  In  some  of  the  older 
ones  which  have  gained  a  reputation  inferior 
products  are  substituted.  Many  of  the  best 
ready  roofings  are  made  of  compounds  whose 
composition  is  kept  secret.  The  only  way 
now  of  being  fairly  sure  of  good  results  is 
to  use  a  brand  which  has  been  shown  by  long 
tests  to  meet  the  desired  conditions  and  which 
is  made  by  a  concern  with  a  reputation  for 
fair  dealing.  The  same  course  would  seem 
to  be  desirable  in  the  awarding  of  contracts 
for  built-up  roofs,  though  with  them  track 
can  be  kept  of  the  weight  of  material  used 
and  the  work  on  the  roof  can  be  inspected. 
This  is  not  a  satisfactory  condition,  and  as 
indicated  in  the  earlier  part  of  the  report  it 
is  hoped  that  before  many  years  specifica- 
tions can  be  devised  which,  coupled  with  the 
necessary  tests  and  with  efficient  factory  in- 
spection, such  as  that  the  Underwriters  Lab- 
oratories is  furnishing  for  some  materials, 
which  is  e.xplained  below,  will  do  away  with 
the  ignorance  and  fraud  now  envelopin.g  the 
bituminous  roofing  industry.  We  should  then 
be  able  to  buy  roofing  with  as  much  cer- 
tainty of  (luality  as  we  can  now  expect  in 
ordering  steel  rail.  To  this  end  our  .Asso- 
ciation, working  in  conjunction  with  other 
organizations,  should  dn  it?   part. 


Urulm-  l-'o..  Iia.-i  .<.'\.-ioil  liis  ckiuu'cUom  with  tliat 
eonipanv  and  will  become  agent  of  the  York 
UrldBO  Co.,  with  otlico  at  6S  State  St..  Albany, 
N.   Y. 

Mr.  W.  Fred  Main,  of  the  Chicago  I'ortUind 
Cement  Co.,  and  one  of  the  best  known  sales- 
men in  the  middle  west,  died  at  his  home  in 
Chicago  after  a  brief  Illness,  on  March  !.'>.  He 
was  born  in  Chicago  in  1S55,  and  was  educated 
in  the  schools  of  that  city.  His  first  work  was 
with  the  Republic  Fire  Insurance  Co.  About  the 
year  1S70.  in  partnership  witli  Josepli  R.  Payson 
and  others,  he  embarked  in  the  hardware  spe- 
cialty business  in  Chicago.  On  the  deatli  of  Mr. 
Payson  in  1902,  Mr.  Main  sold  his  interest  in 
this  business  and  became  connected  witli  the 
Chicago  Portland  Cement  Co.  as  salesman.  He 
was  a  member  of  the  Chicago  Athletic  Club,  the 
Illinois  Club  and  a  number  of  associations  con- 
nected with  the  cement  and  lumber  trades. 

Mr.  David  H.  Moffat,  widely  known  as  the 
eliief  owner  and  president  of  the  Denver,  North- 
western &  Pacific  Ky..  commonly  spoken  of  as 
the  "Moffat  Road."  died  in  his- apartments  in  the 
Hotel  Belmont,  in  New  York  City,  on  M.irch  IS. 
His  deatli  was  unexpected,  as  he  had  been  ill 
onlv  a  few  hours.  He  was  born  in  Orange  Coun- 
ty, N.  Y..  in  1839.  At  the  age  of  l.i  he  became 
a  messenger  in  a  New  York  bank.  Later  he 
went  to  Des  Moines,  la.,  Omaha,  Neb.,  and  fin- 
ally to  Denver,  Colo.  His  first  enterprise  in 
Denver  was  in  the  stationery  business.  Several 
years  later  he  engaged  in  mining  and  real  es- 
tate, and  gradually  accumulated  a  large  for- 
tune. He  w-as  one  of  the  promoters  of  the  Den- 
ver &  Rio  Grande  Ry..  and  its  president  for  sev- 
en years.  In  1S91  he  severed  his  connection  with 
that  road  to  promote  the  Denver.  Northwestern 
&  Pacitic  Ry.,  a  work  that  gave  him  a  national 
reputation  as  a  railroad  builder. 

Mr.  Frederick  Livingston  Hart,  an  electrical 
engineer  and  operating  officer  well  known  in  the 
east,  died  at  Jamaica,  N.  Y.,  on  March  23,  after 
a  long  illness.  He  was  born  in  Brooklyn,  N.  Y., 
July  3,  1S61.  He  was  a  graduate  of  tlie  Boston 
Polytechnic  Institute.  Following  his  graduation 
from  that  institution  he  secured  practical  ex- 
perience t)y  working  for  a  number  of  years  in 
various  machine  shops  and  electrical  plants.  He 
then  became  engineer  in  charge  of  the  installa- 
tion and  operation  of  the  electric  plant  of  the 
Brooklyn  bridge.  Later  he  was  connected  with 
street  railway  companies  in  New  York  City. 
Baltimore  and  Washington,  in  the  capacities  of 
superintendent,  chief  engineer  and  general  man- 
ager. For  two  years  he  was  associated  with  the 
firm  of  Thomas  Basshor,  contracting  engineers. 
About  two  years  ago  his  health  began  to  fail, 
and  he  was  forced  to  abandon  his  professional 
work.  He  was  a  member  of  the  .American  So- 
ciety of  Mechanical  Engineers. 


Sargent  Machinery.— Paper  8x9  ins.  IC  pp. 
('.    !•;.   Sargent.  M.   E..   Chicago. 

.\ii  illustrated  catalog  showing  gas  engines 
and   accessor.\'   machinery. 

Concrete  Mixer. — Paper  6x9 Vi.  4  pp.  Elite 
Mfg.  Co..  Ashland.  Ohio. 

.\n  illustrated  description  of  a  "low  down, 
forced   feed,   concrete  mixer." 

Alkali-Proof  Cement. — Paper  4x6'/4  ins.  36  pp. 
Colorado  Portland  Cement  Co.,  Denver.  Colo. 

A  catalog  describing  very  completely,  a  Port- 
land cement  made  for  use  in  alkali  soils  and 
sea   waters.    Much   useful  information   is   given. 


PERSONALS. 

Mr.  .\.  J.  Fisk.  .Tr..  assistant  engineer  in  the 
U.  S.  Reclamation  Service,  and  located  at  St. 
Ignatius,  Mont.,  has  resigned.  He  will  open  an 
office  at  Helena.  Mont.,  and  will  engage  in  a 
general  civil  and  hydraulic  engineering  practice. 

Mr.  .John  Newell,  who  has  conducted  for  the 
past  'is   years  the  i-astei-n  agency  of  the  Canton 


Catalogs  'Worth  Having. 

Engineers  and  contractors  should  have  on 
file  the  latest  catlogs  of  machines,  tools  and 
supplies  that  they  use.  In  sending  for  cata- 
logs reviewed  or  advertised  in  this  paper,  you 
will  confer  a  favor  on  us  if  you  will  write  di- 
i-ectly  to  the  advertisers  and  state  that  van 
saw  the  catalog  mentioned  in  Exgineering- 
CoNTR.\CTiNG.  If  you  are  in  the  market  for 
tools,  machinery  or  supplies,  tell  us  and  we 
will  notify  promptly  the  leading  manufac- 
turers. 

Barrett  Specifications.— Card  10-%xlO?i  ins. 
Karr>'tt    Mfg.    Co.,    N.-w    York  City. 

A  card  containing  the  Barrett  specifications 
for  roofing  and  a  diagram  showing  the  increas- 
ing cost  of  roofing  as  thi'  angle  to  the  horizontal 
is   increased. 

Trus-Con     Structural     Steel     Slotted     Insert. — 

Paper  SV^xll   ins.     1    p.     Trussed    Concrete   Steel 
Co..    Detroit.   Mich. 

.\  circular  describing  and  illustrating  the 
above  named  insert  which  has  recently  been 
placed  on  the  market.  This  insert  is  installed 
in  concrete  ceiling  construction  for  attaching 
shaft    liangers.   sprinkler   systems,    etc. 

Wood  and  Steel  Filing  Equipment. — Paper 
ci'/nxMy,  ins.  s  pp.  The  Globe- Wernicke  Co.. 
L':n-23.^  S.    Wabash    .\ve..    Chicago.    111. 

.V  reprint  from  the  "World's  Work  on  "The 
Application  of  the  I'nit  Idea  to  Business  Con- 
servatii>n."  ' 

Lawrence  Pumps.— Paper  9x.3\  ins.  39  pp. 
Lawrence  Pump  &  Engine  Co..  90  West  Street. 
New  Y'ork. 

A  centrifugal  pump  catalog  containing  illus- 
trations and  descriptions  of  numerous  types  of 
centrifugal  pumps,  giving  tables  in  each  case 
(if  sizes,  capacity,  hp.  weights  and  prices.  A 
1.1  rge    amount    of    useful    information    is    given. 

Universal  Cement. — Paper  6x!)  ins.  20  pp. 
.  Universal  Portland  Cement  Co..  Chicago-Pitts- 
burg. 

Being  the  March  number  nf  the  company's 
bulletin,  which  describes  and  illustrates  various 
eement    and    concrete    construction. 

No-Co- Ro  Metal. — Paper  3V2X6  ins.  16  pp. 
The    Canton   Culvert   Co.,   Canton.   Ohio. 

A  description  of  rust  resisting  material  as 
used  with  Acme  culverts.  Contains  results  of 
tests   made   for   corrosion. 


:\n  Ohio  court  has  decided  that  a  rail- 
road company  is  responsible  for  the  return 
of  money  deposited  with  one  of  its  agents 
for  transportation,  if  the  money  is  handed 
to  the  person  the  deposit  was  made  for  in- 
stead of  furnishing  a  ticket  as  requested  by 
the  depositor. 


.■\  Hight  of  stairs  has  been  erected  ni 
Paris  over  which  14,000,000  persons  have 
shufHed  without  so  much  as  scratching  the 
surface.  These  steps  are  almost  as  imper- 
ishable as  if  they  had  been  built  of  huge 
diamonds,  for  in  the  concrete  of  which  they 
arc  constructed  a  generous  proportion  of 
carborundum  has  been  introduced,  and 
since  carborundum  is  almost  as  hard  a^ 
the  diamond,  it  has  given  the  concrete  a 
wearing  quality  which  no  marble  nr  granite 
could  possibly  approach. 


According  to  a  recent  announceniem  by 
the  Chicago.  Rock  Island  &  Pacific  Ry.  Co.. 
a  committee  has  been  appointed  the  func- 
tion of  which  will  be  to  investigate,  stand- 
ardize and  systematize  office  work  and 
methods  throughout  the  entire  system  of 
the  road,  with  the  object  of  increasing  their 
efficiency.  The  appointment  of  the  com- 
mittee is  in  accordance  with  a  policy  of 
standardization  adopted  by  the  road  over  a 
year  ago.  and  the  new  committee,  which 
is  oflicially  called  the  "acciiunting  commit- 
tee." is  the  third  which  has  been  estab- 
lished since  that  time.  Le  Roy  Kramer,  as- 
sistant to  the  second  vice-president,  i^ 
chairman  of  the  committee,  and  the  other 
members  include  F.  D.  Reed,  assistant  to 
the  vice-president,  in  charge  of  purchases; 
1,.  K.  Lufif,  auditor  of  disbursements;  E.  S. 
Gentle,  district  accountant,  and  F,  J.  Eas- 
ley.  superintendent. 


German  enterprise  and  the  German  knack 
111  sy.itematizing  everything  with  which  a 
German  has  to  do  are  also  shown  in  the 
cautious  and  methodical  system  they  have 
adopted  in  colonizing  their  possessions.  In 
every  case  where  a  new  territory  is  opening 
up  the  government  makes  a  particular 
study  of  the  physical  characteristics  of  the 
land  and  the  possibility  of  a  Gennan  living 
in  the  climate  in  reasonable  happiness  and 
health.  All  the  findings  are  published  in 
open  reports  and  every  provision  made  to 
insure  a  successful  colonization.  "The  Cli- 
mate of  Samoa."  by  Tetens  and  Linke.  has 
just  been  issued  by  the  Royal  Society  of 
Goltingen  as  a  guide  to  prospective  settlers 
in  the  South  Sea  islands,  and  is  by  far  the 
most  complete  report  on  the  Sanioan  cli- 
mate that  has  ever  appeared.  Germany 
has  maintained  a  meteorological  station  in 
Apia  for  a  number  of  years,  and  many  of 
their  branch  stations  arc  scattered  through- 
out  the   Pacific   groups. 


By  a  recent  act  of  congress  the  building 
of  an  irrigation  dam  near  Parker.  .Ariz.,  to 
cost  $5,000,000,  was  authorized.  By  the 
same  act  the  opening  of  the  Colorado  In- 
dian Reservation  was  provided  for.  As 
soon  as  the  plans  are  approved  by  the  sec- 
retary of  the  Interior,  work  will  begin  on 
the  project.  The  building  of  the  dam  will 
open  200,000  acres  of  agricultural  land  for 
settlement.  The  dam  proper  is  to  be  1,150 
feet  long  and  the  main  irrig.ition  cannl  will 
be  75  miles  long. 
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Railroad  Construction 

work  has  opened  up  in  good 
The  Doines     '■'.v''^  an<l  the  past  week  has 
_r^L_  seen   the   letting   of    a   con- 

siderable number  of  good- 
sized  contracts.  One  of 
these  contracts  was  for 
1,500,000  cu.  yds.  of  work  on  the  Kansas  City 
Southern  Ry.  This  contract  was  let  to  Porter 
Bros,  of  Spokane,  Wash.  Several  contractors 
have  already  taken  sub-contracts  on  the  work, 
among  these  being  List  &  Gifford,  Davenport, 
la.;  Hannan  &  Hickey,  St.  Louis.  Mo.,  and 
the  Lund  Contracting  Co.,  Chicago,  111.  Anoth- 
er good-sized  contract  let  recently,  calls  for 
the  construction  of  double  track  on  the  Pere 
Marquette  R.  R.  between  Detroit,  Mich.,  and 
Toledo,  O.,  some  40  miles.  W.  E.  Trench  & 
Co.,  Detroit,  Mich.,  secured  this  contract. 
.\nother  large  contract  which  has  been  let 
recently  is  for  the  76-mile  Frederick  extension 
of  the  Minneapolis,  St.  Paul  &  Sault  Ste, 
Marie  Ry.  Foley,  Welch  &  Stewart.  St.  Paul. 
Minn.,  were  the  successful  contractors.  In 
Canada  the  Canadian  Northern  Ry.  has 
awarded  contracts  amounting  to  nearly  $3,000,- 
OOO  for  the  construction  of  new  lines.  These 
contracts  cover  a  line  from  a  point  near  Red 
Deer,  .Mberta,  to  Calgary,  and  '200  miles  of 
mam  line  west  of  Edmonton.  The  Cowan  Con- 
struction Co.,  Winnipeg,  and  the  Northern 
Construction  Co.,  Winnipeg,  received  the  con- 
tracts. Among  the  other  contracts  let  recent- 
ly, are  the  following:  T.  H.  Sater.  for  the 
grading  for  the  first  two  miles  of  the  exten- 
-ion  of  the  Memphis.  Dallas  &  Gulf  from 
Murfreesboro.  Ark.  ;  L.  and  G.  B.  Baker,  for 
grading  for  the  Florida  Ry.  from  Live  Oak. 
Fla.,  to  White  Springs,  a  distance  of  18  miles  : 
Charles  and  Robert  Southern.  Bulls  Gap. 
Tenn.,  for  grading  10y2  miles  of  line 
for  the  Heilman  Co.;  Vvilliam  Love,  In- 
dianapolis, Ind.,  for  the  construction  and 
equipment  of  the  first  section  of  the  Oklaho- 
ma &  Golden  Citv  R.  R. ;  on  the  Sandy  Valley 
&■  Elkhorn  R.  R.,  a  new  28-mile  line  in  Ken- 
tucky. Langhorne  S:  Langhorne.  Lynchburg. 
\'a..  the  general  contractors  have  awarded 
contracts  as  follows:  Section  2.  Pitts  Cd,. 
.Scottsville,  Va.;  Section  4.  Ryan  &  Co..  South 
Portsmouth,  O. :  Section  •').  Wauab  &  Waugh. 
Cincinnati,  O. ;  Section  C.  Bollard  &  Herring. 
Cincinnati,  O.  In  the  line  of  interurban  rail- 
wav  construction  several  large  contracts  have 
been  let.  William  J.  Oliver.  Knoxville.  Tenn.. 
secured  the  contract  for  the  construction  of 
the  roadbed  of  the  Piedmont  &•  Northern  Ry. 
from  Greenwood  to  Spartanburg,  S.  C,  a  dis- 
tance of  00  miles,  the  contract  being  reported 
to  amount  to  $0(10.000.  ,\  lar.ge  contract, 
amounting  to  about  $.")00,000  and  calling  for 
power  house  extensions  and  improvements  to 
the  systems  of  the  .\ususta  Railway  &  Elec- 
tric Co..  and  the  .\ugusta-Aikcn  Ry.  Co._.  of 
.\ugusta.  Ga..  has  been  aw.-irdcil  to  T,  G.  White 
&   Co.,    New   York, 

.\n  interesting  developnu-nt  in  the  steel  trade 
last  week  was  the  perfecting  of  arrangements 
for  furnishing  OO.OOd  tons  of  -Vmerican  steel 
for  the  Quebec  bridge  in  Canada.  The  general 
contract  has  been  awarded  the  St.  Lawrence 
Bridge    Co..   Montreal.   Que. 

The  State  Railroad  Commission  of  Michigan 
has  authorized  the  Grand  Trunk  R.  R.  to  issue 
mortgage  bonds  of  $3it,00o.000  for  the  purpose 
of  extending  and  improving  the  service  and 
to  permit  the  western  division  to  purchase  the 
Pontiac,  Oxford  and  \r.rthern  branch.  The 
company  will  have  jurisdiction  over  the  ex- 
penditure of  $2.3,000.000,  and  the  remaining 
$7.nfiO.00u  will  not  be  ii^cd  withniit  the  con- 
sent of  the  commission 


The  Pennsylvania  State  Senate  has  passed 
finally  the  Reynolds-Breitinger  resolution  for 
a  constitutional  amendment  that  would  allow 
Philadelphia  practically  unlimited  moneys  for 
the  construction  of  subways.  wharves  and 
docks  and  to  reclaim  waste  lands.  The  amend- 
ment would  further  permit  that  city  to  float 
a  bond  issue  for  general  nmnicipal  improve- 
ments provided  that  the  city's  income  from 
the  improvements  exceeded  the  interest  on  the 
loans.  The  approval  of  the  governor,  now,  is 
not  necessary.  The  bill  will  be  submitted  to 
the  voters  at  the  coming  November  election, 
and  if  then  accepted  the  money  can  be  ob- 
tained by  floating  a  bond  issue  in  1912.  This, 
too,  would  necessitate  the  consent  of  the  vot- 
ers. 

A  bill  has  been  passed  by  the  California 
state  senate.  Sacramento,  providing  that  auto- 
mobiles shall  pay  a  graduated  annual  license 
fee  into  the  state  treasury  to  be  used  in  the 
maintenance  and  improvement  of  the  state 
roads.  The  state  will  receive  an  additional 
revenue  of  approximately  $400,000  per  year 
under  the  law.  The  machines  arc  to  be  taxed 
according  to  their  motive  power. 

.•\  large  dredge  ditch  contract  has  just  been 
awarded  by  the  commissioners  of  the  North 
Fork  .Special  Drainage  District  of  Brough- 
ton.  III.  Colman  &  Sons,  Paragould,  .\rk , 
secured'  the  contract  at  6%  cts.  per  cu.  yd. 
The  contract  calls  for  .38  miles  of  ditch  and 
involves  the  moving  of  about  1,900,000  cu, 
vds.  of  material. 


Feats       of       cunstructinn 
work,    spectacular     for     the 
100    Miles   of       quickness    with    which    they 
rp  .,  are    accomplished,    are    not 

iurnpiKe  uncommon  in  these  days.   .\ 

In   a   Day.  short    time     ago    a    church 

was  built  in  Waco.  Tex.,  in 
a  single  day.  Everything  was  in  readiness  for 
the  job.  all  arrangements  for  timber  and 
men  having  been  made.  On  the  mnriiin.a  of 
the  day  that  the  church  was  to  be  Iniilt  not  a 
stick  of  timber  was  on  the  ground,  but  b\  H 
o'clock  the  teams  be.gan  to  arrive  and  the  un- 
loadin.g  of  timber  was  coinnieiiccd  By  night- 
fall the  church  was  erectctl  and  a  pr;iyer  meet-  ' 
ing  in  progress.  Last  fall  a  hi.gliw:iy  w,is  ci>ii- 
structed  for  a  distance  of  I'N  uiiles  ln-tween 
sunrise  and  sunset  of  one  day.  This  last  feal 
of  highway  construction  is  in  a  way  H'  be 
eclipsed  if  present  plans  are  carried  out.  for 
it  is  nf)w  jiroposed  to  build  100  miles  c^f  turn- 
pike between  Monte  Ne,  .\rk..  and  Muskogee. 
Okla.,  in  a  single  day.  The  prime  ino\er  in 
this  turnpike  job.  it  may  lie  noted,  is  "Coin" 
Harvey,  wdio  came  into  prominence  diiriu!'  the 
10  to  1  silver  agitation  of  '00,  Judged  from 
the  way  he  ripped  things  up  at  that  time  the 
road  will  be  built  in  the  specified  time  Tbi'^ 
construction  of  ]00  miles  of  turnpike  in  :i 
single  day  is  something  of  a  feat  but  it  is 
equalled  by  a  piece  of  railroad  re-nuiking 
which  took  place  manv  years  ago.  This  latter 
work  was  the  narrowing  to  standard  gage  of 
the  line  of  railwav  from  Salam.-nica,  N.  'V'..  to 
Dayton.  O.  in  a  few  hours  on  :i  Sunday,  This 
line  of  railway  is  now  a  part  of  the  Erie  sys- 
tem. .Ml  of  the  preparation?  for  the  work 
w-ere.  of  course,  made  in  advance,  the  ties 
being  trimmed  off  for  the  shifting  of  the  rjiils 
and  the  spikes  driven  partly  in  on  the  inside, 
W'hcn  the  dav  came,  men  were  stationed  along 
the  entire  line  from  Western  New  York  tn 
Southwestern  Ohio,  and  they  did  their  work 
with  the  clock,  evcrvthing  being  accomplished 
without  a  hitch.  The  work  was  simple,  re- 
quiring the  setting  over  of  the  rail  and  the 
•lri\iiig  of  the  spikes  outside  and  inside. 


The  highest  court  of 
Compulsory  >>'ew  York  city,  the  Court 
Compensa-  "f    Appeals,     has     declared 

\        J,  unconstitutional    the    work- 

tlonActUn-  inen's  compulsory  compen- 
ConstitutionaL  sation  law.  This  law  af- 
fected practically  every  con- 
tractor doing  business  in  the  state.  The  main 
features  of  the  law  were  that  it  required  em- 
ployers of  labor  in  certain  occupations  such  as 
bridge  building,  operators  of  elevators,  work 
on  scaffolds,  work  on  electric  wires,  work  with 
explosives,  work  on  railroads  and  in  tunnels 
and  work  carried  on  under  compressed  air, 
which  were  declared  dangerous  occupations, 
to  compensate  their  employes  for  any  injurv 
occurring  during  the  course  of  the  work,  al- 
though such  injury  occurred  solely  through 
the  negligence  of  the  workmen.  The  law  was 
modeled  by  the  Workmen's  Compensation  -\ct 
of  1897  of  Great  Britain.  It  was  passed  by  the 
State  Legislature  last  year.  The  Court  of 
.\ppeals  held  that  the  act  would  deprive  the 
employer  of  his  property  without  due  process 
of  law  in  violation  of  the  state  and  federal 
constitutions.  The  opinion,  which  was  con- 
curred in  by  all  the  members  of  the  court, 
points  out  that  the  effect  of  the  act  is  to 
abrogate  what  is  known  as  the  "fellow  serv- 
ant'' doctrine  and  also  to  "contriljutory  negli- 
gence" rule,  both  of  which  have  heretofore 
been  well  settled  in  the  jurisprudence  of  the 
state  and  country. 


The  Long 
Green  and 
Friendship. 


William  S,  De\er.\-.  the 
"best  Chief  of  Police  New 
York  city  ei.'er  had."  h.as  :i 
keen  insight  intu  the  work- 
ings i:if  human  nature;  he 
is  also  something  of  a  phil- 
osopher. .\t  the  last  annual 
dinner  ^if  the  Credit  Men's  -\ssociation  of 
the  Building  Trades  in  New  York  City.  Mr, 
Devery  was  one  of  the  "orators"  and  in  the 
course  of  his  remarks  he  said: 

I  ilon't  know  a.«  I'm  prepared  to  make  any  re- 
niarky.  but  after  listenin'  to  your  speeelies  this 
e\-ening  I  gatlier  that  you  want  all  tlicse  liere 
architects  and  builders  and  everj-liody  wiio  owes 
you  money  to  pay  up.  Well,  if  you  ean't  get 
what'.s  owed  you.  take  the  advice  of  your  chair- 
man and  use  the  big  .stick.  Tf,';  a  ^nod  thing  to 
use  to  keep  everybody  honest,  and  there's  noth- 
in.i<  like  honesty  in  tltis  world,  and  men  keepin' 
I  heir  word  one  to  another.  I  used  tlie  big  stick 
in  my  time,  when  it  was  necessary  to  get  re- 
sults. I  gather  that  you  wait  to  join  iu  till 
y>Hi  i^vt  nailed  peekin'  under  a  gate;  then  >'ou 
holler  ami  gfi  to  the  association,  Sinne  of  .\oii 
f'-llows  tiere.  I  bet,  liax'e  seratehed  all  of  the 
hair  off  your  heads  trying  to  beat  one  another. 
My  friends,  you  may  talk  all  you  like  about  fair 
jita.v  and  .a  square  deal,  but  when  tlie  long  green 
is  in  sight,  lei   me  tell  \-ou.  friendship  ceases. 


Ibe  C.inadian  Northern  Ry,,  according  lo  :i 
reported  statement  of  D.  B.  Hanna,  I  bird  Vice 
President,  according  to  the  present  plans  will 
be  linked  up  from  ocean  to  ocean  by  the  fall 
(■1  1911,  rile  next  big  stretch  to  be  undcr- 
laken  will  be  the  •"jOH  miles  througii  theOntario 
el.iy  belt  ;   this  will  be  completed   in  2'/2  years. 


W.  H,  ISancroft,  Salt  Lake  City,  Itali,  Vice 
President  and  General  .Manager  of  the  Oregon 
.Short  Line  R.  R.,  has  been  making  an  inspec- 
tion tour  over  the  Idaho  lines  of  the  company 
fnr  the  purpose  of  determining  what  sections 
of  the  Idaho  division  between  Granger  and 
Huntington,  shall  be  double-tracked  this  year, 
under  the  double-tracking  program  outlined 
some  time  a.go  by  the  Harriiiian  roads. 
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Alabama. 

All  arrangements  are  said  to  have  been 
made  for  tlie  construction  of  the  new  car 
line  from  Birmingham  to  the  top  of  Shades 
Mountain,  and  it  is  understood  that  work 
will  be  started  shortly.  The  line  will  be  four 
miles  long  and  is  to  be  completed  in  about 
four  months.  It  will  be  built  for  the  High 
Point  Land  Co..  of  which  Eugene  Fics,  Birm- 
ington,  Ala.,  is  President. 

In  order  to  develop  its  recently  purchased 
property  in  the  Anniston  District  it  is  said 
that  the  Great  Southern  Iron  &  Development 
Co.  may  take  steps  to  build  a  railwaj',  furnish- 
ing an  outlet  to  the  south  by  connecting  with 
the  .Atlanta,  Birmingham  &  Atlantic  at  Pyri- 
ton  or  Lineville.  The  company  recently  our- 
chased  the  extensive  iron  ore  lands  in  the 
Shinbone   valley. 

As  previously  noted,  the  Mary  Lee  R.  R., 
a  7-mile  line  operated  by  the  Alabama  Con- 
solidated Coal  &  Iron  Co.,  has  been  sold 
to  James  Shaw  of  Boston,  Mass.  A  connec- 
tion is  to  be  built  to  Brookwood  and  thence 
to  the  Warrior  River 

The  Tidewater  Ry.  Co.  has  made  its  $30,000 
deposit  with  the  city  of  Birmingham  for  the 
franchise  for  its  proposed  railway,  and  is  said 
to  be  planning  to  have  active  construction 
work  under  way  by  the  last  of  .\pril.  J.  M. 
Dewberry,  Birmingham,  Ala.,  is  President. 

The  Edgewood  car  line  is  to  be  extended  a 
distance  of  about  one  mile  to  the  top  of  Shades 
Mountain,  near  Birmingham.  G.  T.  Brazelton, 
Birmingham,  is  interested. 

Alaska. 

It  is  reported  that  in  anticipation  of  the 
opening  of  the  Alaska  coal  fields,  A.  W. 
Swanitz,  of  Alameda,  Cal.,  Chief  Engineer  of 
the  Alaska  Northern  Ry.,  will  sail  for  Seward 
April  I,  with  a  party  of  surveyors  who  will 
resurvey  the  proposed  main  line  of  the  rail- 
way from  Cook  Inlet  to  Tanana.  It  is  be- 
lieved that  much  construction  will  be  done 
this  year  if  the  coal  fields  are  opened.  The 
Alaska  Xorthern  is  a  Morgan-Guggenheim 
property,  and  will  tap  the  Matanuska  field. 

,  Arizona. 

Grant  Eros.'  Construction  Co.,  619  Security 
Bidg.,  Los  Angeles,  Cal.,  as  noted  in  our 
March  15  issue,  has  the  contract  for  the 
change  of  line  of  the  Arizona  Eastern  Ry., 
from  Hayden  Junction  to  Winkelman.  Ariz. 
The  contract  includes  15,000  cu.  yds.  of  earth 
excavation,  30,000  cu.  yds.  of  rock  excavation 
and  60,000  cu.  yds.  of  embankment.  Work  is 
well   underway. 

Arkansas. 

®T.  H.  Sater  has  been  awarded  a  grading 
contract  for  the  first  two  miles  of  the  eastern 
extension  of  the  Memphis,  Dallas  &  Gulf  R.  R. 
G.  H.  Cravens,  Chief  Engineer,  Nashville, 
Ark.,  from  Murfeesboro.  It  is  stated  that 
other  contracts  are  to  be  let  shortly. 

Construction  work  is  to  be  started  soon  on 
the  projected  interurban  line  of  the  Coal  & 
Gas  Belt  Electric  Co.,  of  Huntington,  which 
is  to  connect  Huntington,  Midland,  Mansfield 
and  Hartford.  A  bonus  of  $25,000  is  reported 
to  be  assured  and  the  company  is  also  said  to 
have  placed  all  of  its  $50,000  of  capital  stock. 
L.  R  Lake,  Huntington,  Ark.,  is  interested. 
George  Otis,  Mansfield,  Ark.,  is  Chief  Engi- 
neer. 

California. 

The  Turlock  Traction  Co.,  the  incorporation 
of  which  was  mentioned  in  our  Feb.  15  is- 
sue, is  said  to  be  planning  to  have  grading 
work  started  at  once  on  its  proposed  electric 
interurban  from  Denair  on  the  Santa  Fe, 
to  Newman,  through  Turlock.  The  line  will 
run  from  Denair,  through  Turlock,  a  distance 
of  17  miles.  A  street  railway  system  will 
also  be  installed  in  Turlock.  S.  N.  Griffith, 
Fresno,   Cal.,   is   the  promoter. 


Ihe  Southern  Pacific  Co.  has  placed  engi- 
neers in  the  field  for  a  proposed  line  from 
Danville  to  Hayward,  which  will  connect  at 
that  point  with  the  company's  road  to  Oak- 
land. 

The  Southern  Pacific  Co.  is  reported  to 
have  purchased  the  Sierra  Ry.  of  California, 
operating  76  miles  of  line  between  Angels, 
Jamestown,  Sonora  and  Stockton.  It  is  said 
that  immediate  steps  will  be  taken  to  rebuild 
the  20  miles  of  track  between  Angels  and 
Jamestown  and  that  within  five  or  six  months 
the  entire   system  will  be  rebuilt. 

Work  is  to  be  started  at  once  on  the  Moun- 
tain Quarries  R.  R.,  a  short  line,  which, is  to 
extend  from  Cook  to  Auburn.  The  work  will 
be  in  charge  of  Engineer  George  Herrington 
of  the  Southern  Pacific,  with  headquarters  at 
.\uburn. 

The  Pacific  Electric  Ry.  Co.,  Los  Angeles, 
has  entered  into  an  agreement  with  the  city 
of  Long  Beach  to  at  once  build  a  municipal 
railway  from  the  docks  owned  by  the  city  on 
the  inner  harbor  to  connect  with  its  line  on 
Riverside  drive.  The  line  will  cost  about 
$12,000.  Under  the  terms  of  the  agreement  the 
line  is  to  be  built  at  actual  cost.  It  will  ex- 
tend from  the  Pacific  Electric  terminus  on 
Riverside  drive  and  Mitchell  St.  1,000  ft.  on 
Clark  St.,  which  will  in  the  future  be  known 
as  Third  St.,  and  a  further  distance  of  1,200 
ft.  on  Water  St.,  running  to  the  docks  in  a 
southwesterly  direction.  As  the  grading  has 
been  partly  completed,  the  work  will  be  rushed 
to  an  early  completion. 

Colorado. 

Advices  from  Greeley  state  that  George 
Peck,  a  bond  broker,  who  has  been  in  Greeley 
and  vicinity  for  the  past  six  weeks  investigat- 
ing the  proposed  interurban  railway  of  the 
Denver,  Greeley  &  Northwestern  Ry.  Co.,  has 
submitted  his  final  report  to  the  French  bond 
buyers.  It  is  stated  that  $10,000,000  bond  is- 
sue of  the  road  can  be  placed  in  France  if 
actual  construction  work  is  begun  by  the 
local  people  and  the  first  unit  of  the  road  con- 
structed. The  proposed  line  will  start  at  Den- 
ver and  pass  through  Westminster,  Millikin, 
Greeley,  Ault,  Fort  Collins,  Boulder  and 
Longmont,  with  a  branch  to  Estes  Park,  the 
total  distance  to  be  250  miles.  For  the  pur- 
pose of  raising  money  for  the  preliminary 
construction  work  the  company  has  authorized 
an  issue  of  $100,000  worth  of  debenture  cer- 
tificates at  8  per  cent  to  mature  in  three 
years.  George  J.  Spear,  Denver,  Colo.,  is 
President. 

The  Uintah  Ry.,  M.  W.  Cooley,  General 
Manager.  Mack,  Colo.,  is  reported  to  be  tenta- 
tively considering  a  plan  for  tunneling  Bax- 
ter Pass  to  reduce  the  grade  of  its  line.  The 
tunnel  would  be  several  thousand  feet  long 
and  some  reports  have  it  that  the  money  for 
its  construction  has  already  been  appropriated. 

All  the  grade  work  across  the  mountains 
between  Colorado  and  Wyoming,  on  the  line 
of  the  Denver,  Laramie  &  Northwestern  R.  R. 
has  been  completed  and  the  grading  camps 
have  been  moved  to  Dale  Creek,  123  miles 
northwest  of  Denver.  Former  Governor  J. 
B.  Orman.  who  has  the  contract  for  grading, 
has  had  his  grading  outfits  constantly  at  work 
building  across  the  mountains  during  the  last 
eleven  months.  This  completes  all  the  heavier 
grade  work  to  be  done  between  Denver  and 
the  Elk  Mountain  coal  fields.  The  canon 
leading  up  to  the  summit  is  about  eight  miles 
long  and  the  grade  at  no  point  exceeds  more 
than  2  per  cent.  There  is  only  one  tunnel — 
Butte  Royal — which  is  400  ft.  long.  But  two 
bridges  of  any  consequence  will  be  necessary 
through  the  mountains — one  over  Dale  Creek 
at  Virginia  Dale  and  the  other  at  Aldrich's 
gorge  on  Dead  Man's  Creek.  These  will  he 
nf  steel.  W.  D.  Hodge,  Railway  Exchange 
Bldg.,   Denver,   Colo.,   is   Chief   Engineer. 


Florida. 

®L.  and  G.  B.  Baker  have  been  awarded 
the  contract  for  grading  the  Florida  Ry.,  from 
Live  Oak  to  White  Springs,  a  distance  of 
18  miles.  Frank  Drew,  Live  Oak,  Fla.,  is 
President. 

The  Atlantic,  Okeechobee  &  Gulf  Ry.  Co., 
mentioned  in  our  Feb.  8  issue,  will  take  steps 
shortly  to  decide  on  the  definite  route  for  its 
proposed  line,  after  which  a  contract  will  be 
let  for  necessary  surveys,  incident  to  the  ac- 
tual construction.  It  is  stated  that  there  is 
ample  capital  behind  the  venture  to  carry  it 
through  to  a  successful  conclusion.  The  prin- 
cipal offices  of  the  railroad  will  be  in  Tampa, 
and  the  main  line  will  begin  from  a  point 
near  the  city  of  Tampa,  extending  easterly 
through  the  counties  of  Hillsborough,  Polk, 
DeSoto,  Lee,  Palm  Beach  and  Dade  to  a 
point  near  Miami  and  a  branch,  beginning  at 
Melbourne,  in  Brevard  County,  extending 
southwesterly  through  the  counties  of  Bre- 
vard, St.  Lucie,  Osceola,  DeSoto,  and  Lee  to 
a  point  near  Ft.  Myers ;  a  branch  from  that 
point  extending  northerly  through  the  coun- 
ties of  Lee,  DeSoto,  Manatee  and  Hillsbor- 
ough to  Tampa ;  a  branch  line  beginning  at 
Bassinger  in  Osceola  County,  and  extendine 
northerly  to  St.  Cloud.  The  offices  of  the 
company  are  Henry  Clay  Ferriot,  President, 
New  Orleans,  La. ;  Robert  H.  Riley,  First 
Vice-President,  New  Orleans;  Walter  Graham, 
Second  Vice-President ;  A.  H.  West,  Third 
Vice-President,  Jacksonville;  Daniel  A.  Sim- 
mons, Secretary,  Jacksonville :  W.  H.  Milton, 
Treasurer,  Marianna;  Francis  Belding  Mc- 
Garry,  General  Counsel. 

Georgia. 

®The  Augusta  Railway  &  Electric  Co.  and 
the  Augusta-Aiken  Railway  Co.  of  Augusta, 
Ga.,  have  arranged  for  the  following  exten- 
sions and  improvements  to  their  power  houses 
and  systems :  Estimated  cost,  approximately 
$500,000.  The  power  house  extension  is 
planned  for  two  2,500  K.  W.  steam  turbines, 
one  of  which,  with  the  necessary  boilers  and 
au.xiliaries,  will  be  installed  this  year.  A  7%- 
mile  transmission  line  will  be  built  from  the 
power  house  in  Augusta  to  the  power  house 
of  the  Augusta-Aiken  Railway  Co.,  near  Clear- 
water. S.  C,  and  a  500  K.  W.  motor  generator 
set  will  be  installed  at  this  point,  and  a  300 
K.  W.  set  in  the  present  sub-station  near 
."Mken.  LTnder  an  arrangement  with  the  city, 
the  wires  in  the  City  of  Augusta  will  be  placed 
underground  on  three  of  the  principal  streets, 
involving  the  laying  of  about  three  miles  of 
conduits.  In  connection  with  this  under- 
ground work,  the  company  will  also  install 
ornamental  poles  on  Broad  St.,  Augusta,  for 
carrying  its  trolley  wires  and  feeders  and  also 
clusters  of  tungsten  lamps  for  street  lighting. 
An  extension  of  about  one  mile  of  single 
track  will  be  made  and  the  reconstruction  of 
a  large  amount  of  the  present  tracks  is 
planned.  Contract  for  the  above  work  has 
been  awarded  to  J.  G.  White  &  Co.,  Engineers 
and  Contractors,  43  Exchange  Place,  New 
York. 

The  Tennessee,  Alabama  &  Georgia  R.  R. 
has  applied  to  the  State  Railroad  Commission 
of  Georgia  for  authority  to  issue  $2,250,000  of 
common  stock  and  $750,000  of  prefrred  stock 
and  also  $5,000,000  of  first  mortgage  bonds. 
The  Tennessee,  Alabama  &  Georgia  is  com- 
posed of  the  Chattanooga  Southern  R.  R.  and 
several  other  short  lines,  and  proposes  a  con- 
siderable amount  of  construction  work.  C. 
H.  Fisk,  Chattanooga,  Tenn.,  is  Chief  Engi- 
neer. 

The  Georgia,  Southwestern  &  Gulf  R.  R., 
D.  B.  Dunn,  Chief  Engineer,  Albany,  is 
reported  to  have  applied  to  the  City  Council 
of  Cordele,  Ga.,  for  a  special  ordinance  grant- 
ing the  privilege  of  using  certain  streets  of 
Cordele  for  the  extension  of  the  line  from 
Cordele  to   Hawkinsville  via   old   Tippettville, 


•J»  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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in  Dooly  County.  This  extension  has  been 
in  contemplation  for  some  time,  and  it  is 
said  that  this  work  will  be  commenced  as  soon 
as  the  balance  of  the  right-of-way  can  be 
secured. 

The  Macon,  Dublin  &  Savannah  R.  R.,  J. 
T.  Wright,  General  Manager,  Macon,  Ga.,  is 
reported  to  be  planning  to  have  work  started 
next  month  on  a  $1UO,000  drawbridge  near  the 
Ocmulgee  River  at  Macon.  This  bridge  is  to 
connect  the  railroad  with  a  tract  of  land  which 
it  is  understood  has  been  secured  by  the  Sea- 
board Air  Line  Ry.  for  terminal  purposes. 
The  latter  road  is  believed  to  be  planning  for 
an  extension  from  Atlanta  to  Savannah,  by  a 
direct  line  from  Atlanta  to  Macon,  where  the 
Macon,  Dublin  &  Savannah  will  connect  the 
new  line  with  the  Savannah-Montgomery  di- 
vision of  the  Seaboard  at  Vidalia. 

Idaho. 

Engineers  of  the  Lewiston-Clarkston  Im- 
provement Co.,  Lewiston,  Idaho,  have  engi- 
neers in  the  field  making  surveys  for  an  in- 
terurban  electric  road  between  Lewiston  and 
Asotin,  Wash.  As  proposed,  the  Ime  will  tap 
Clarkston,  Clarkston  Heights,  Asotin,  thence 
making  a  crossing  of  the  Snake  River  at  Aso- 
lin  to  tap  the  Lewiston  Orchards  irrigated 
district  and  thence  tying  to  the  Lewiston  Ter- 
minal Co.  lines  in  Lewiston,  making  a  com- 
plete "loop"  of  the  district. 

W'ork  on  the  extension  of  the  Idaho  North- 
ern Ry.,  E.  H.  Dewey,  President,  Nampa, 
Idaho,  from  Emmett  into  the  Long  Valley 
country,  will  probably  be  started  early  next 
month. 

It  is  reported  in  Wallace  that  the  Chicago, 
Milwaukee  &  Puget  Sound  Ry.  and  the  North- 
ern Pacific  are  considering  a  joint  project  for 
the  construction  of  a  3-mile  tunnel  above 
Haugan's  Spur,  in  order  to  provide  an  entry 
to  the  Coeur  d'Alenes  free  from  the  stiff 
grade  encountered  in  the  existing  route  o 
Larson,  and  obviatins  the  circuitous  approach 
to  the  pass.  Such  a  tunnel  probably  would 
take  two  years  to  construct  and  would  cost 
$-3.-500,000.  The  project  is  said  to  have  been 
proposed  by  the  Milwaukee  surveyors  in  con- 
nection with  the  protected  cutoff  from  Saltese 
to  Spokane,  via  Wallace,  the  Fourth  of  July 
canyon  and  Coeur  d'Alene  city. 
Illinois. 

The  Milwaukee,  Peoria  &  St.  Louis  Ry.  Co.. 
which  proposes  to  build  a  line  of  railroad 
from  Peoria  to  Rockford,  passing  through 
Bureau  County,  has  filed  articles  of  incor- 
poration in  the  recorder's  office  at  Princeton. 
Similar  documents  were  filed  with  the  secre- 
tary of  State  at  Springfield  and  with  the 
recorders  of  Winnebago.  Ogle,  Lee,  Putnam, 
Marshall,  Woodford  and  Peoria  counties.  Ac- 
cording to  the  plans  of  the  incorporators,  the 
line  will  pass  along  the  east  side  of  the  Illi- 
nois River,  through  Lacon  and  Hennepin  to 
Howe,  where  it  is  the  intention  to  cross  the 
river  on  the  Chicago,  Indiana  &  Southern 
bridge.  Thence  it  will  run  in  a  northerly  di- 
rection, striking  the  property  of  the  Prince- 
ton Coal  Mining  Company,  east  of  this  city, 
and  continue  on  a  straight  line  for  Rockford. 
passing  through  Maiden,  LaMoille,  Sublette. 
Lee  Center,  Ashton  and  Stillman  Valley.  It 
is  said  that  an  eastern  syndicate  has  been 
formed  to  finance  the  building  of  the  line 
and  that  engineering  corps  are  now  being  or- 
ganied  to  make  a  complete  survey  of  the 
route.  The  incorporators  and  first  board  of 
directors  are  Eugene  S.  Morton,  Frank  P. 
Read,  of  Princeton,  111. ;  Frederick  C.  Veh- 
meyer.  John  H.  O'Neill  and  Frank  H.  Gardi- 
ner, all   of   Chicago. 

The  Tri-City  Ry.  Co..  Davenport.  la.,  has 
plans  underway  for  the  construction  of  its 
Long  View  line  on  2.5th  St.  and  13th  Ave.,  at 
Rock  Island.  The  construction  of  the  line 
to  connect  uo  the  Long  View  loop  will  re- 
quire a  great  deal  of  grading  on  2.5th  St. 
and  on  13th  Ave.  the  grading  of  a  portion  of 
the  street  will  be  required  and  the  filling  of 
the  ravine  spanned  by  the  bridge  at  29th   St. 

The  Rockford  Traction  Co.,  of  Rock- 
ford. 111.,  has  been  incorporated.  The  objects 
of  the  corporation  an-  stated  to  be  the  sep- 
aration   of   the    Rockford   street   railwav    svs- 


tem  from  its  interurban  and  other  properties. 
The  incorporators  of  the  Rockford  system 
are  A.  A.  Anderson,  General  Manager  of  the 
Springfield  Utilities  Co.,  and  Warren  Part- 
ridge, Superintendent  of  the  Springfield  Con- 
solidated Railway  Co. 

Steps  are  being  taken  to  build  an  electric 
railway  to  connect  with  the  llawley  System 
at  Keokuk  at  the  McKinley  system  at  Carlin- 
ville.  At  a  recent  mass  meeting  at  Exeter  it 
is  said  that  $30,000  of  stock  subscriptions  were 
secured.  The  proposed  line  would  cross  the 
river  at  Meredosia,  necessitating  the  construc- 
tion of  a  bridge  at  that  place.  The  Concord 
Oil  &  Gas  Syndicate  of  Concord,  III,  is  push- 
ing the  project. 

Indiana. 

It  is  expected  that  the  Evansville  &  Chris- 
ney  Traction  Co.,  incorporated  recently  with 
a  capital  stock  of  $50,000,  will  announce  its 
plans  shortly  for  its  proposed  line.  The  com- 
pany proposes  to  build  a  line  from  Evansville 
to  Chrisney.  J.  P.  Chrisney,  Chrisney,  Ind., 
is    the    promoter. 

The  St.  Joseph  Valley  Traction  Co.,  L.  T. 
Owen.  Chief  Engineer,  LaGrange,  Ind.,  is  to 
resume  construction  work  shortly  on  its  Bris- 
tol-Middlebury  interurban  line. 

The  Vincennes  Interstate  Traction  Co.,  of 
Vincennes,  Ind.,  has  been  incorporated  with 
a  capital  stock  of  $10,000,  the  incorporators 
being  John  L.  Kleymeyer,  Charles  W.  Ben- 
hane   and  J.   D.   Lacroix. 

The  Indianapolis  &  Seymour  Traction  Co. 
has  applied  for  franchise  rights  through 
Greenwood  and  Southport.  Surveys  have  not 
been  made  as  vet.  Grafton  Peck,  W.  H.  Todd 
and  A.  O.  Kelly,  of  Greenwood,  are  inter- 
ested. 

The  residents  of  Wolf  Lake  have  petitioned 
the  Vandalia  R.  R.  to  build  a  spur  to  the  vil- 
lage ;  about  1,000  cars  of  onions  are  shipped 
from  that  place  every  year. 

The  Evansville  &  Southern  Indiana  Trac- 
tion Co.,  Evansville,  Ind.,  will  probably  start 
work  this  year  on  its  extension  from  Patoka, 
Ind.,  to  Vincennes,  Ind.  The  extension  will 
require  the  construction  of  a  bridge  over 
White  River  either  at   Hazleton  or  Decker. 

A  company  to  be  known  as  the  Eastern  In- 
diana Traction  Co.  is  now  being  organized 
with  the  idea  of  building  an  interurban  road 
from  Richmond  to  Cincinnati  by  way  of  Lib- 
erty, Brookville  and  Harrison,  Ohio.  Attor- 
neys A.  M.  Gardner  and  Paul  Comstock,  of 
Richmond :  Dr.  E.  R.  Beard,  of  Liberty ; 
Judge  R.  L.  Head,  of  Brookville,  and  F.  J. 
Brinkman,  of  Harrison.  Ohio,  compose  the 
committee  in  charge  of  organization.  The 
proposed  capitalization  is  $1,000,000. 

A  project  is  under  consideration  for  the  con- 
struction of  an  electric  railway  from  Converse 
to  Somerset.  Engineers  who  have  been  over 
the  route  have  pronounced  the  project  feasible. 
It  is  planned  to  promote  the  enterprise  locally. 
L.  O.  Arnold,  Converse,  Ind.,  is  interested. 

The  Vincennes  Interstate  Traction  Co.,  re- 
cently organized  with  a  capital  stock  of 
$10,000.  has  applied  to  the  City  Council  of 
Vincennes  for  a  franchise  in  that  city  and  for 
rights  on  the  bridge  over  the  Wabash  River 
for  a  line  to  Bridgeport,  111.  The  company 
will  repair  and  strengthen  the  bridge  if  the 
franchise  is  granted.  The  incorporators  of 
the  company  are  Albert  and  Arthur  Funk- 
houser,  C.  H.  Battin  and  H.  M.  Lukens,  of 
Evansville,  and  James  L.  LaCroix,  of  Vin- 
cennes. 

The  temporary  directors  chosen  a  few 
weeks  ago  for  the  Fort  Wayne  &  Northern 
Indiana  Traction  Co.  organized  to  take  over 
the  Ft.  Wayne  &  Wabash  Valley  traction  syn- 
dicate have  resigned,  and  in  their  places  have 
been  elected  J.  Levering  Jones,  Randall  i\Ior- 
gan  and  John  J.  Collier,  Philadelphia;  Hugh 
J.  Pritchard  and  William  A.  Tucker,  New 
York;  Hugh  J.  McGowan,  Indianapolis,  and 
Henry  C.  Paul  and  James  M.  Barrett,  Ft. 
Wayne,  Pritchard  and  Tucker  represent  new 
financial  interests  in  the  company.  Mr.  Jones 
remains  president  of  the  traction  company; 
Henry  C.  Paul  is  vice-president  and  treasurer, 
succeeding  Charles  Murdoch,  of  Lafayette. 
Henry  Rainey,  Philadelphia,  was  chosen  secre- 


tary. The  authorized  capital  stock  of  the  re- 
organized company  is  $8,000,000,  equally  di- 
vided into  common  and'  preferred. 

Iowa. 

The  Forest  City,  Fertile  &  Mason  City  Ry. 
Co.  has  completed  surveys  and  has  se- 
cured the  capital  for  the  construction  of  its 
projected  30-mile  line  from  Forest  City  to  Ma- 
son City.  Construction  contracts  are  to  be  let 
May  1.  A.  L.  Sherrin,  Watertown,  S.  Dak., 
is  President  and  F.  R.  Lyford.  Northwood, 
la.,  is  Chief  Engineer. 

An  order  has  been  filed  in  the  Federal  Court 
granting  the  Fort  Dodge,  Des  Moines  & 
Southern  R.  R.,  P.  Sheldon,  Receiver,  Ames, 
la.,  the  right  to  expend  $500,000  for  improve- 
ment work.  The  largest  expenditures  are 
$77,500  for  new  equipment ;  $48,000  for  a  new 
power  plant  at  Eraser;  $10,000  for  automatic 
safety  signals ;  $12,000  for  new  freight  termi- 
nals in  Des  Moines ;  $40,000  for  extensions  at 
Ogden,  and  $18,000  for  additional  trackage  at 
Fort  Dodge.  Of  the  appropriation  indicated 
by  the  court  $230,000  have  been  already  ex- 
pended. The  remaining  $270,000  is  for  imme- 
diate use.  J.  L.  Blake,  Boone,  la.,  is  General 
Manager. 

Kansas. 

Construction  is  to  be  started  next  month 
on  an  extension  of  the  "Hocker"  electric  rail- 
way from  its  present  terminus  at  Zarah,  Kan., 
to  Bonner  Springs,  a  distance  of  six  miles. 
The  most  important  engineering  features  in 
the  proposed  extension  will  be  a  long  bridge 
over  Mill  Creek,  west  of  Zarah,  and  a  crossing 
over  the  Santa  Fe  Ry.,  at  Zarah.  R.  W. 
Hocker,  408  Gumbel  Bldg.,  Kansas  City..  Kan., 
is  General  Manager. 

The  Manhattan  City  &  Interurban  Ry.  Co., 
W.  R.  West,  President,  Manhattan,  Kan.,  is 
considering  building  a  1'4  mile  extension  at 
Manhattan.  The  route  of  the  proposed  line 
runs  north  along  the  west  side  of  the  college 
grounds,  V2  mile,  and  thence  west  -]4  mile, 
terminating  at  the  college  serum  plant. 

The  Board  of  Railroad  Commissioners  of 
Kansas  has  granted  permission  to  the  St. 
Louis  &  San  Francisco  R.  R.  Co.  to  issue 
$16,000,000  worth  of  refunding  bonds.  The 
bonds  are  to  be  issued  to  take  up  short-time 
notes  and  bonds  issued  while  the  company 
was  building  some  of  its  lines  in  Texas.  A 
part  of  the  new  issue  is  to  be  spent  for  im- 
provements. 

Kentucky. 

®Langhorne  &  Langhorne.  Lynchburg,  Va., 
who  have  the  contract  for  building  the  28 
mile  line  of  the  Sandy  Valley  &  Elkhorn  R.  R. 
for  the  Consolidation  Coal  Co.,  as  noted  in 
our  last  issue,  have  let  sub-contracts  to  the 
following  contractors :  Pitts  Co.,  Scottsville, 
Va.,  for  Section  2 ;  Ryan  Co..  South  Ports- 
mouth, Ohio,  Section  4;  Waugh  &  Waugh, 
Cincinnati.  Ohio,  Section  5 ;  Bollard  &  Her- 
ring, Cincinnati,  Ohio,  Section  6.  Langhorne 
&  Langhorne  will  handle  Sections  1  and  7. 

It  is  now  said  that  the  proposed  new  ex- 
tension of  the  Lexington  &  Eastern  Ry.  from 
Potters  Fork  will  pass  through  the  head- 
waters of  Elkhorn  and  Boone's  Fork,  through 
the  Cumberland  Mountain  at  Pound  Gap, 
by  tunnel,  and  enter  Virginia  via  Pound  and 
run  on  through  Wise  County  to  a  connection 
at  Norton  with  both  the  Louisville  &  Nash- 
ville and  the  Norfolk  &  Western.  It  is  be- 
lieved that  construction  contracts  will  be  let 
shortly.  J.  E.  Willoughby,  Lexington,  Ky.,  U 
Chief   Engineer  of   Construction. 

A  citizens'  committee  has  been  appointed  at 
Madisonville  to  co-operate  with  the  Kentucky 
Midland  R.  R..  M.  M.  Wheeler,  Chief  Engi- 
neer, Central  City,  Ky.,  in  securing  an  ex- 
tension of  the  railroad  from  its  present  ter- 
minus at  Earles  to  the  city  of  Madisonville. 

The  Brooksville  &  WelLsburg  R.  R..  Young- 
er Alexander,  President,  Lexington,  Ky.,  is 
reported  to  be  considering  plans  for  further 
extension  into  the  coal  and  timber  sections 
of   Eastern   Kentucky. 

M.  Casey,  Yerkes,  Ky.,  has  some  good  team 
work  to  sublet  and  would  like  to  get  in  touch 
with  parties  having  team  outfits.  Mr.  Casey 
also  can  use  a   few  tunnel  foremen  at  $4  for 


^  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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eacil   ii.i\    wtMKcci.   aiui   .t    icu    p»>\\iicr   iiu'ii    Iiu 
outside  work  at  $;<,<iO  for  each  day  worked. 

Louisiana. 

Kegardinj;  the  report  that  the  St.  Louis  & 
San  l-'raiicisco  R.  R.  was  planning  an  exten- 
sion sontli  from  Memphis  to  the  Gnlf,  Presi- 
dent Winchell  ol  the  Frisco  is  quoted  as  say 
ing:  "So  long  ago  as  IS'Ol  and  lilOl'  thi 
Fri.sco  made  a  survey  from  Memphis  to  Baton 
Rouge.  With  the  sale  to  the  Rock  Island  in 
ISHK!  tile  matter  was  dropped  and  the  Frisco 
road  has  done  nothing  since.  It  is  possihle 
that  this  rumor  comes  out  of  .some  considera 
tion  of  an  e.xtensiou  of  the  New  Iberia  & 
Xorlhern  R.  R.  into  the  sugar  district  north 
of  Port  Barre.  but  so  far  as  l  know  nothing 
has  been  decided  in  that  matter  by  the  St. 
Louis  syndicate  wliich  owns  the  New  Iberia 
and  Northern  property." 

Tlie  New  Iberia,  St.  Mary  &  Eastern  Ry.. 
which  projects  a  52-mile  steam  line,  is  plan- 
ning to  have  grading  work  started  at  an  early 
date.  The  construction  contract  has  not  yet 
been  let.  H.  A.  Genung,  New  Iberia,  La.,  is 
Chief  Engineer. 

Maryland. 

The  Baltimore  &  Ohio  K.  K.,  1-.  L.  Stuart, 
Chief  Engineer,  Baltimore,  Md.,  is  reported 
to  be  about  to  ask  for  bids  for  the  construc- 
tion of  a  double  track  tunnel,  30  miles  west 
of  Cumberland,  Md.,  or  an  open  cut  with 
three  tracks  to  take  the  place  of  the  present 
single-track  tuimel  at  the  crossing  of  .Mle- 
gheny    on   the   Pittsburg   division. 

The  Washington.  Baltimore  &  Annapolis 
Electric  Ry.  has  been  sold  under  a  decree  of 
foreclosure  issued  bv  the  U.  S.  court,  to  satis- 
fy the  first  mortgage  for  $3,000,000  and  the 
second  mortgage  for  $1,000,000.  The  proper- 
t}'  was  bid  in  bv  the  reorganization  committee 
for  $2,501,000.  Application  will  be  made  for 
the  removal  of  the  receivership,  which  has 
continued  for  about  a  year.  J.  N.  Shanahan, 
Baltimore,  Md.,  is  General  Manager. 

Plans  are  under  consideration  for  securino 
railway  facilities  in  the  lower  sections  of 
Anne  .\rundel  county  and  also  in  Calvert 
county.  At  a  recent  mass  meeting  at  .Annapo- 
lis, a  committee  of  which  Robert  Moss  and 
John  de  P.  Douw,  of  Annapolis,  are  mem- 
bers, was  appointed  to  consider  the  matter. 
This  committee  is  to  report  at  a  general  meet- 
ing to  be  held  April  18  at  the  Court  House  in 
Annapolis,  Md. 

Michigan. 

®The  contract  for  the  construction  of  the 
double  track  on  the  Pere  Marquette  R.  R.. 
between  Detroit,  Mich.,  and  Toledo,  O.,  some 
40  miles,  has  been  awarded  to  W,  E.  Tencn 
&  Co.,  3090  West  Grand  Boulevard,  Detroit, 
Mich.  A  large  force  of  men  and  teams  will 
be  put  on  this  work  at  once,  between  Romulus 
and  Alexis.  Tench  &  Co.  have  just  completed 
30  miles  of  railroad  for  the  Michigan  United 
Rys.,  between  Lansing  and  Owosso,  Mich., 
and  will  transfer  their  outfits  from  Owosso  to 
Monroe,  Mich.,  where  headquarters  have  been 
established  for  this  work.  Mr.  J.  F.  Deim- 
ling,  of  Detroit,  is  Chief  Engineer  of  the  Pere 
Marquette 

Business  men  of  Mt.  Pleasant  have  asked 
the  Board  of  Trade  of  Grand  Rapids  to  co- 
operate with  them  to  secure  a  concession  from 
the  Pere  Marquette  R.  R.  Co.  for  a  29-mile 
extension  of  the  lines  of  that  company  from 
Edmore  through  the  village  of  Wynn  to  Mt. 
Pleasant. 

The  State  Railroad  Commission  lias  granted 
the  Minneapolis.  St.  Paul  &  Sault  Ste.  Marie 
Ry.  Co.,  Thos.  Green.  Chief  Engineer,  permis- 
sion to  issue  stock  to  the  extent  of  $0,562,000 
for  the  purpose  of  extending  and  improving 
the  property 

Tile  Saginaw  &  Flint  Traction  Co.,  Sagi- 
naw. Mich.,  has  engineers  in  the  field  for  a 
proposed  extension  from  Frankenmuth  to  Vas- 
sar.  Right  of  way  is  being  secured,  but  it  has 
not  been  definitely  decided  as  to  whether  or 
not   the    extension    will    be   built    tliis    summer. 

The  Stale  Railroad  Commission  has  author- 
ized the  Grand  Trunk  R.  R.,  H,  G.  Kelley, 
Chief  Engineer,  Montreal,  Que.,  to  issue  mort- 
gage bonds  of  $;i0,000,000   for  the  purpose  of 


extending  and  improving  tiie  service  and  to 
permit  the  western  division  to  purchase  the 
Ponliac,  Oxford  and  Northern  branch.  The 
company  will  have  jurisdiction  over  the  ex- 
penditure of  $23,000,000,  and  the  remaining 
$7,000,000  will  not  be  used  without  the  consent 
of  the  commission. 

Minnesota. 

I  he  Dululh-Superior  Traction  Co.,  2031  W. 
Superiiu-  St.,  Duluth,  Minn.,  is  to  replace 
about  three  miles  of  track  on  its  South  Su- 
perior car  line  with  heavier  steel. 

The  company,  which  is  projecting  an  inter- 
urban  electric  line  on  the  range,  as  noted  sev- 
eral times  in  these  columns,  has  filed  its 
articles  of  incorporation.  The  capital  stock  is 
$200,000  and  the  name  of  the  company  is 
the  Virginia,  Evelelh  &  Gilbert  Traction  Co. 
The  officers  of  the  company  are  W.  M 
Prindle,  Duluth,  president ;  C.  T,  Eagling. 
vice-president ;  E.  V.  Mitchell,  secretary,  and 
treasurer.  The  company's  headquarters  arc 
at  Duluth. 

The  St.  Paul  Union  Depot  Co.,  .'\.  W.  Tren- 
holm,  President,  St.  Paul,  Minn.,  has  been 
considering  preliminary  plans  for  the  pro- 
posed new  union  depot,  and  is  reported  to 
be  about  ready  to  appoint  a  special  engineer 
to  w'ork  out  foundation  plans.  This  commit- 
tee of  Terminal  Directors  includes  J.  B. 
Berry,  Chicago.  Chief  Engineer  of  the  Rock 
Island ;  A.  G.  Hogeland,  Chief  Engineer  of 
the  Great  Northern ;  C.  W.  Johnson,  Chief 
Engineer  of  the  Omaha  and  Mr.  Trenholm,  as 
ex-officio  member. 

It  is  reported  that  the  Chicago,  Mil- 
waukee &  St.  Paul  Ry.,  C.  F.  Loweth,  Chief 
Engineer,  Chicago,  111.,  is  considering 
beginning  'construction  work  this  spring  on 
its  line  from  Hutchinson,  Minn.,  through  Far- 
go, N.  Dak.,  and  then  on  to  Winnipeg.  It  is 
said  that  in  general  the  survey  of  the  road,  as 
made  last  fall,  would  be  followed  up  to  Fargo, 
where  it  joins  the  St.  Paul  road,  but  that  a 
new  survey  would  be  made  from  Fargo  north 
to  Winnipeg,  the  objective  point  of  the  road. 
The  survey  as  made  last  fall  extended  in  a 
straight  line  from  Hutchinson  through  Fer- 
gus Falls,  through  Moorhead  and  Fargo,  di- 
rectly to  the  St.  Paul  depot  at  Fargo. 

The  St.  Paul  Railway  Promotion  Co.  has 
secured  about  one-half  the  right  of  way  for 
the  projected  line  to  be  built  under  the  name 
of  the  St.  Paul  Southern  Electric  Ry.  Fran- 
chises have  also  been  secured  at  Lake  City. 
St.  Paul  Park  and  at  Hastings.  .Surveys  for 
this  line  were  started  Dec.  8,  1910,  and  were 
completed  in  February.  The  line  is  to  extend 
from  St.  Paul  to  Lake  City  via  St.  Paul  Park. 
Hastings,  Red  Wing,  Frontenac,  etc.,  to  Lake 
City,  and  will  be  57  miles  long.  The  St.  Paul 
Railway  Promotion  Co.  has  also  completed 
surveys  and  secured  considerable  right  of  way 
on  the  "Mankato  Line"  from  St.  Paul  to  Man- 
kato  via  Farmington,  Northfield,  Faribault. 
Waterville,  Madison  Lake,  etc.  Surveys  for 
this  line  were  completed  Dec.  1,  1910.  The 
St.  Paul  Southern  line  will  be  built  first, 
W.  L.  Sonntag  is  Genera!  Manager  of  the  St. 
Paul  Railway  Promotion  Co..  and  Kay  Alex- 
ander, 709  Metropolitan  Opera  Bldg..  St  Paul. 
Minn.,  is  Chief  Engineer. 

The  Minneapolis,  St.  Paul  &  Sault  Ste.  Ma- 
rie Ry.,  Thos.  Green,  Chief  Engineer,  Minne- 
apolis, Minn.,  is  reported  to  be  contracting 
for  material,  deliveryto  be  made  in  five  months 
for  use  in  the  construction  of  its  proposed  con- 
necting line  in  Minnesota.  It  is  believed  from 
this  that  construction  work  will  be  started 
this  spring.  The  line  will  start  from  some- 
where near  Foxboro  on  the  Brooten  brancli 
and  connect  with  Frederic,  Wis. 

The  Canadian  Northern  Ry.  has  had  min- 
ing engineers  going  over  to  Vermillion  Range 
to  secure  data  as  to  the  tonnage  of  ore  origiii- 
.iting  in  the  District.  The  company  is  under- 
stood to  be  planning  to  e.xtend  a  line  to  Cook 
and  making  use  of  the  extension  from  Vir- 
ginia to  Duluth  for  an  invasion  of  the  Vor- 
niilh'on  iron  range. 

E.  J.  Hogan  of  the  P.  T.  Walsh  Construc- 
tion  Co.,  of  Davenport,   la.,  has  gone  to  Du- 


luth III  supcruuend  the  building  of  8.";  miles  of 
track,  ineluding  the  bridging,  ballasting  .md 
other  features  for  the  Canadian-Northern  Ry., 
from  Duluth  to  Virginia  City,  grading  work 
on   whicli   has   lieeii   under  w-ay   for   some   time. 

Duluth  and  the  Ranges. 

liy    PETER   E.    MEAGHER. 

Mr.  G.  A.  Nordeen,  team  contractor,  was  a 
caller  at  this  office  recently.  He  is  in  tlie  mar- 
ket for  some  work. 

Mr.  C.  E.  Jamieson,  contractor,  who  has 
some  work  on  the  Canadian  Northern  R.  R., 
near  Duluth,  was  a  caller  and  stated  he  was 
just  about  through,  and  was  in  the  market  for 
some  work. 

Mr.  P.  C.  Pastoret  of  the  Pastoret-Lawrence 
Co.,  General  Contractors,  was  a  visitor  a  few 
days  ago,  and  stated  that  they  expected  to 
start  operations  on  two  of  their  sewer  con- 
tracts about  April  I. 

The  writer  when  in  Minneapolis  last  week 
had  the  pleasure  of  renewing  acquaintance 
with  an  old  friend,  John  A.  Buchanan,  better 
known  as  "Buck."  Buck  is  now  President  and 
General  Manager  of  the  Standard  Steel  Whif- 
rtetree  Co.  of  Pittsburg,  and  was  on  his  way 
to  the  Coast  to  see  his  jobbers.  This  company 
which  is  a  new  one,  has  started  out  very  well, 
and  they  are  more  than  pleased  with  the  sue 
cess  that  they  are  meeting  with  so  far.  They 
have  got  a  very  good  line  of  goods,  and  they 
should  be  very  successful. 

H.  C.  McLean,  contractor,  was  a  caller  re- 
cently, and  stated  that  he  had  a  little  concrete 
work  left  from  last  year,  and  would  start  on 
the  same  about  April  15  and  that  he  was  in 
the  market   for  some  new  work. 

Mr.  A.  B.  Nelson,  team  contractor,  came 
in  to  see  us  last  week.  He  is  in  the  market 
for   some   work. 

C.  J.  A.  Morris  of  Morns  &  Shepard,  con- 
tractors, was  here  a  few  days  ago,  and  when 
asked  regarding  their  work  for  the  coming 
season,  stated  that  at  this  time,  he  could  not 
give  out  anything  definite. 

®The  Soo  Raihvay  Co.  have  announced  that 
they  will  build  the  Frederick  Extension,  a  dis- 
tance of  76  miles  the  coming  season.  This 
will  give  the  Soo  a  short  line  from  Duluth 
to  St.  Paul  and  Minneapolis.  I  understand 
that  some  of  the  contractors  have  already 
shipped  their  outfits  to  start  on  this  work, 
Foley,  Welch  &  Stewart,  of  St,  Paul,  Minn., 
are  the  general  contractors  on  this  work. 

E.  Kimball,  of  Kimball  Brothers,  Railroad 
Contractors,  was  a  caller  last  week,  and  stated 
that  he  was  in  the  market  for  some  work. 
They  have  two  traction  engines,  grading  ma- 
chines, and  a  general  team  outfit. 

C.  H,  Overlien,  traveling  representative  of 
the  J.  I.  Case  Company,  spent  a  couple  of  days 
with  us  here  recently.  He  stated  that  the 
Good  Roads  movement  is  getting  started  in 
good  shape  up  here,  and  the  outlook  for  road 
making  machinery  looks  pretty  fair. 

The  Great  Northern  Railway  Co.  up  this 
way  started  to  put  out  its  extra  gangs  at  the 
present  time,  which  is  a  sure  sign  of  spring. 

Men  are  very  plentiful  here  and  work  for 
them  not  in  sufficient  quantities  to  take  care  of 
all  takers.  In  about  two  weeks  some  more  of 
the  railroads  will  start  to  put  on  some  more 
extra  gangs,  and  that  will  use  up  the  surplus 
of  laborers  that   we  have  here  at  present. 

Andrew-  Perrin  of  Carl  Hal!  &  Co.,  was  a 
i-aller  and  stated  that  they  have  got  through 
with  their  work,  have  laid  up  their  outfit,  and 
are  in  the  market   for  new  work. 

Thomas  Walsh  of  the  Johnson-Carey  Co 
was  here  the  other  day  going  over  their  work 
on  the  Canadian  Northern. 

All  of  the  stripping  contractors  in  this  vi- 
cinity are  very  busily  engaged  at  present  in 
getting  their  outfits  into  shape,  and  most  of 
them  contemplate  starting  work  about  .\pril 
15  to  20  If  they  do,  that  will  give  work  to  a 
large  number  of  men,  and  will  start  at  least 
•"ill  steam  shovels. 

Contractors  and  others  are  invited  to  make 
the  Labor  and  Equipment  Offices  of  Peter  F. 
Meagher.  No  409  West  Michigan  St.,  Duluth. 
Minn  ,  their  headquarters  when  in  this  vicinity. 


•I*  indicates  work  now  open  for  bids.    >s>  indicates  a  contract  let  recently. 
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Missouri. 

®The  Oklahoma  &  Golden  City  R.  R.  Co. 
is  reported  to  have  awarded  the  contract  for 
the  construction  and  equipment  of  the  first 
section  of  its  projected  line  to  William  Love, 
of  Indianapolis.  Ind.  The  total  projected 
length  of  line  planned  by  this  railroad  is  400 
miles,  including  main  lines  and  branches  in 
Missouri  and  Oklahoma.  The  main  line  runs 
from  Fairview,  Okla.,  northeast  through  Okla- 
homa and  enters  the  state  of  Missouri  just 
south  of  the  southwest  corner  of  Kansas, 
thence  northeast  through  Missouri  to  Jeffer- 
son City.  .\n  important  part  of  this  road  is 
the  line  from  Springfield  north  to  connect  with 
the  main  line  at  Clima.x  Springs.  C.  E.  Hag- 
arty,  Golden  City.  Mo.,  is  President. 

The  Kansas  City,  Clay  County  &  St.  Joseph 
Ry.  Co.  has  been  incorporated  with  a  capital 
stock  of  $720,000  and  proposes  to  build  72 
miles  of  road  connecting  Kansas  City  with 
St.  Joseph  and  extending  a  branch  to  Excel- 
sior Springs.  Either  steam  or  electric  motive 
power  may  be  used.  The  incorporators  are: 
George  Townsend,  George  D.  Beardsley.  Will- 
iam .A.  Medill  and  Grant  Pcabodv  of  Kansa-; 
City,  ami   Ward   S.  .\rnold  of  Chic,it;(i, 

Kansas  City  and  Vicinity. 

(regular   correspondence.) 

®The  Kansas  City  Southern  work  was  let 
on  Monday.  March  20.  This  is  the  contract 
we  mentioned  in  our  last  letter  as  involving 
about  1,500,000  cu.  yds.  of  material.  It  will, 
no  doubt,  be  of  great  interest  to  our  readers 
to  learn  that  Porter  Brothers  of  Spokane, 
Wash.,  were  the  successful  bidders.  This  is 
especially  noteworthy  as  it  marks  the  entrance 
of  a  great  contracting  firm  iiiln  an  entirely 
new  section  of  the  country. 

®Haimon  &  Hickey  of  St.  Louis,  Mo.,  have 
secured  a  nice  piece  of  steam-shovel  work  on 
the  Kansas  City  Southern  under  Porter  Bros. 
They  expect  to  start  work  as  soon  as  their 
outfit  can  be  assembled. 

®List  &  Gift'ord  will  do  a  large  section  of 
the  Kansas  City  Southern  work.  Their  con- 
tract is  strictly  a  shovel  proposition.  Standard 
gage  plant  will  be  used.  The  home  office  of 
List  &  Gifford  is  Davenport,  Iowa,  hut  they 
expect  to  open  up  a  nice  office  in  Kansas 
City  in  the  very  near   future. 

®The  Lund  Contracting  Co.  vvill  do  the  low- 
er end  of  the  Kansas  City  Southern  work. 
This  lies  directly  out  of  Joplin,  Mo.  Mr. 
Lund  has  just  purchased  a  new  steam-shovel 
plant.  This,  however,  is  a  4-yard  car  propo- 
sition and  the  work  will  be  done  accordingly. 

The  Kansas  City.  Lawrence  X:  Topeka  Elec- 
tric Ry.,  better  known  in  this  vicinity  as  the 
"Hocker  Line"  will  build  an  extension  this 
summer.  The  present  announcement  is  for  six 
miles  of  new  track  from  Zarah  to  Bonner 
Springs,  Kansas.  It  is  the  intention  to  ex- 
tend to  LawTence  as  soon  as  practical  and 
the  ultimate  destination  is  To])eka.  D.  R. 
Hocker.  Kansas  City,  Mo.,  is  the  General 
Manager.  Funds  for  construction  will  be 
raised   by  the  present  stockholders, 

Mr.  T.  L.  Campbell  of  Topek;i  has  been 
quite  successful  in  lettinu  snli-eontracts  on 
his  Rock  Island  work  He  still  has  room, 
however,  for  two  or  three  more  sni.all  wheeler 
outfits.  Mr.  Campbell  can  be  addressed  care 
of  Citizens  .State  Bank  Bldg.,  Xurth  Tnpeka, 
Kansas, 

Mr.  Sten  Lund,  President  of  the  Lund  Con- 
tracting Co.  of  Chicago,  is  registered  at  the 
Baltimore  Hotel  at  the  present  writing.  We 
regret,  however,  to  report  that  he  is  suffering 
from  a  severe  attack  of  tonsilitis  and  is  now 
nnder  the  doctor's  care. 

Mr.  L.  J.  Smith  and  Mr.  Scott  Mitchell, 
both  of  the  L.  J.  Smith  Construction  Co., 
were  Chicago  visitors  Thursday  and  Friday. 
They  were  attending  the  convention  of  Rail- 
way Maintenance  of  Way  Engineers  held  in 
that   eitv   last  week. 

R.  H.  and  G^  A.  McWillianis.  the  well 
known  Chicago  drainage  contractors,  are  mak- 
ing splendid  progress  on  their  drainage  con- 
tract along  the  Blackwater  river  in  Johnson 
Countv.   Mo.     The  actual   work   is  straightcn- 


nig  several  bends  in  ihe  ;-ii(.im  in  order  to 
prevent   overflows. 

St.   Louis  Items. 

IIV    A.    D.    KoKNIi,. 

®The  contract  for  reducing  tlie  yradc  un  the 
Kansas  City  Southern  Ry.  between  Grand 
View  and  Xeosho,  Mo.,  was  awarded  to  Por- 
ter Bros,   of   Seattle,   Wash, 

®Hannon  &  Hickey  of  St.  Louis,  Mo.,  se- 
cured a  nice  piece  of  steam  shovel  work  from 
the  Porter  Bros,  on  the  Kansas  Citv  Southern 
Ry. 

Work  has  begun  and  will  lie  completed  in 
a  few  days  of  laying  switches  at  Venice,  III. 
to  connect  the  Southern  Railway's  belt  line 
from  the  Illinois  coal  fields  with  the  tracks 
of  the  McKinley  system.  These  tracks  arc 
lieing  laid  to  carry  coal  from  Illinois  to  St. 
Louis  over  the  McKinley  road.  The  Southern 
Railway  is  one  of  the  proprietary  lines  of  the 
Terminal  Railroad  Association,  but  its  bell 
line  is  independent  of  the  Terminal.  The  lay- 
ing of  the  switches  at  Venice,  coincident  with 
the  opening  of  the  Salisbury  street  freight 
yards  last  week,  indicates  the  .McKinley  sys 
tem  is  preparing  to  engage  in  the  transporta- 
tion of  coal  iiUo  St.  Louis,  hitherto  exclusively 
done  by  the  Terminal  and  the  Wiggins  l-'erry 
Co.  It  is  possible  for  the  McKinley  system 
tracks  to  be  used  by  steam  railroad  as  they  are 
standard  gage,  and  the  system  at  present  has 
a  working  a.greement  with  the  Chicago  and 
Eastern  Illinois  and  the  Rock  Island.  Officials 
of  the  McKinley  system  the  other  day  verified 
the  reported  purpose  of  the  Venice  switches, 
but  refused  to  give  out  details  of  the  agree- 
ment with  the  Southern  Railway  until  later 
The  McKinley  .system  recently  arranged  to 
make  track  connections  with  the  Terminal  .Xs- 
sociation  tracks  at  Granite  City. 

Construction  of  an  extension  friMu  Memphis 
to  New  Orleans  will  be  undertaken  by  the  St. 
Louis  &  .San  Francisco  to  form  a  .gradeless 
short  line  from  St.  Louis,  Chicago  and  Kansas 
City  to  New  Orleans  and  the  shortest  route 
from  St.  Louis  and  Chicago  to  points  in  Mex- 
ico. Reconnoisances  have  lieen  made  under 
the  direction  of  B.  F.  Yoakum,  chairman  of 
the  executive  committee,  and  .Albert  T.  Per- 
kins, railroad  expert  of  the  .St.  Louis  L'liion 
Trust  Co.  In  the  financial  district  it  is  thought 
that  G.  \\'.  Walker  &  Co.  will  participate  in 
the  underwriting.  The  St.  Louis  &  San  Fran- 
cisco enters  New  Orleans  from  Baton  Rouge 
over  the  tracks  of  the  Louisiana  Railway  & 
Navigation  Company,  and  it  will  only  be  ne- 
cessary to  buibl  an  extension  from  Memphis  to 
Baton  Rouge.  In  partnership  with  the  .South- 
ern Railway,  which  enters  the  city  frtim  the 
East,  the  .St.  Louis  &  San  Francisco  has  large 
terminals  in  New  Orleans.  The  extension  from 
Memphis  to  Baton  Rouge  w'ill  be  about  31.'i 
miles  long,  and  the  distance  from  Baton 
Rouge  to  New  Orleans  is  SO  miles.  .\s  there 
will  be  no  heavy  construction  work  except  in 
bridging,  the  work  will  not  be  expensive.  The 
distance  from  St.  Louis  to  New  Orleans  will 
be  about  700  miles:  from  Chicago  990  miles 
and  from  Kansas  City  880  miles.  The  dis- 
tance from  St.  Louis  to  Brownsville,  at  the 
Mexican  boundary  will  be  about  1180  miles, 
and  from  Chicago  1480  miles.  The  St.  Lniiis 
&  San  Francisco  will  have  a  line  paralleling 
the  Alississippi  river  a  distance  of  70<i  miles 
from  .St.  Louis  to  New  Orleans  and  par.allel- 
ing  the  coast  of  the  Gulf  "f  Mexico  48.s!  miles 
from  New  Orleans  to  Brownsville  on  the  Ric 
Grande.  The  extension  will  practically  com- 
plete the  plans  of  the  system  with  regard  to 
the  transportation  facilities  from  St.  Louis. 
Chicago  and  Memphis  to  New  Orleans,  (ial- 
veston  and  Houston.  The  new  route  will  be 
about  1.35  miles  shorter  from  St.  Louis  t" 
Houston  and  Galveston  than  the  main  South- 
western line  via  Fort  Worth.  Future  exten- 
sions of  the  Southwestern  lines  will  be  di- 
rected toward  San  .Antonio  and  El  Paso.  The 
extension  probably  will  parallel  the  St.  Lemis. 
Iron  Mountain  &  Southern,  opening  up  a  new 
trade  territory.  Reports  have  lieen  sulmiitted 
to  Mr.  Yoakum  as  to  the  traffic  opportunities, 
botli   in  through  and  local  transportation,  and 


the  estimates  of  the  cost  of  construction  have 
been  prepared. 

Newt  Wilcoxson  was  one  of  the  busiest  men 
in  Kansas  City  last  week. 

After  a  four-hour  session  last  Tuesday  be- 
hind closed  doors,  at  which  a  number  of  prom- 
inent St,  Louisans  were  heard  in  favor  of  the 
Southern  Traction  Co.  franchise  bill,  the 
Council  Committee  decided  to  report  the  bill 
favorably,  with  a  number  of  amendments.  The 
bill  grants  the  use  of  the  upper  roadway  of 
the  municipal  bridge  for  an  electric  street  rail- 
way, and  authorizes  the  laying  of  tracks  on  a 
number  of  city  streets,  among  them  Third 
street,  between  Gratiot  street  and  Lucas  ave- 
nue. The  prominent  citizens  who  were  heard 
by  the  committee  were:  Samuel  M.  Kennard, 
.\lbert  L.  Shapleigh.  John  F.  .Shcpley  and  Dan 
C.  Nugent.  They  pleaded  in  favor  of  the 
passage  of  the  bill  and  opposed  the  substitu- 
tion of  Fourth  street  in  the  route  for  Third 
street.  Jeptha  D.  Howe,  attorney  for  the  trac- 
tion company,  was  present  durin.g  the  entire 
hearing  except  when  he  left  for  a  few  mo- 
ments to  telephone.  H.  D.  Mepham,  promoter 
of  the  bill,  sat  in  the  secretary's  office  outside 
during  the  meeting.  The  entire  Railroad  Com- 
mittee, including  Espenschied,  Schutz  and 
Hauschulte  was  present,  and  after  the  meet- 
ing they  stated  the  committee  would  make  a 
favorable  report  on  the  measure,  with  a  num- 
ber of  amendments.  They  declined  to  state 
the  nature  of  the  amendments  i5r  whether  or 
not  the  route  named  in  the  bill  would  be 
changed.  They  expressed  a  doubt  that  the  bill 
would  be  ready  to  report  today.  The  grant 
of  the  franchise  has  been  bitterly  opposed  by 
a  number  of  St.  Louis  organizations,  led  by 
the  Merchants'  Exchange  and  the  Real  Estate 
Exchange.  It  was  pleaded  at  the  iniblic  hear- 
ing that  no  franchise  for  the  use  of  the  bridge 
should  be  granted  until  the  details  for  its  oper- 
ation had  been  perfected  and  definite  rules 
and  regulations  for  the  conduct  of  traffic  upon 
it  had  been  formulated.  Opponents  of  the 
measure,  with  the  Real  Estate  Exchange  in 
the  lead,  have  expressed  a  determination  to  at- 
tack the  validity  of  the  grant  in  the  courts  if 
the  .Assembly  enacts  it.  Two  allegations  are 
to  be  put  forward  as  basis  for  the  attack,  one 
that  the  Southern  Traction  Co.  is  not  a  Mis- 
souri coproration,  as  required  by  the  statutes  ; 
the  other  that  the  mandatory  majority  of  the 
signatures  of  nroperty  owners  on  the  streets, 
which  it  is  proposed  to  use,  has  not  been  ob- 
tained. Those  who  favor  the  bill  base  their 
support  on  the  fact  that  the  present  application 
disproves  Ihe  argument  advanced  during  the 
fight  for  the  free  bridge  that  no  corporation 
would  be  found  to  use  the  bridge  after  its 
completion.  The  privileges  they  seek,  it  is 
claimed,  are  not  exclusive,  and  are  subject  to 
control  and  regulation  by  the  city.  In  addition 
to  crossing  the  bridge  and  using  Third  street, 
the  line  proposes  an  extensive  loop  around 
the  business  district,  with  a  single  line  of 
track  on  Third  street.  Lucas  avenue.  Tenth 
street.  Franklin  avenue.  Twelfth  street,  Mor- 
gan street.  Tenth  street  south  to  Walnut,  Wal- 
nut to  Eighth,  to  Clark  avenue,  to  Seventh 
street,  to  Gratiot  street  where  connection  will 
again  be  made  with  the  bridge  approach.  .A 
."1  cent  fare  between  St.  Louis  and  East  St. 
Louis,  "as  at  present  constituted,"  is  provided 
in  the  bill.  The  line  is  10  haul  passengers,  mail 
and  express.  The  franchise  is  to  run  for  fifty 
years  The  Company  has  a  franchise  in  East 
St.  Louis  and  Belleville  and  has  a  consider- 
able amount  of  track  laid  on  the  East  Side  it 
is  claimed,  but  has  never  been  operated  The 
liill  contains  a  provision  that  the  fr.nicbise 
can  not  be  sold  without  the  consent  of  the 
city. 

Dave  Griffith  is  in  Kansas  City  lookin.g  over 
a  piece  of  Porter  Bros.'  work  on  the  Kansas 
City  .Southern.  Would  not  be  surprised  if 
Dave  hooked  up  on  a  piece  of  this. 

The  .Secretary  of  State  incorporated  on 
March  22  the  Kansas  Citv.  Clav  Countv  &  .St. 
loseph  Ry,  Co.,  which  is  capitalized  ;it  $720,000. 
The  company  was  organized  to  build  72  miles 
of  road  connectin.g  Kansas  City  with  St.  Jos- 
eph and  extendin.g  a  branch  to  F.xcelsior 
."springs.     Either  steam  or  electric  moti\e  pow- 


•i-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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er  may  be  used.  The  incorporators  are  Geo. 
Townsend,  Geo.  D.  Beardsley,  W'ni.  A.  Me- 
dill  and  Grant  Poabody  of  Kansas  City  and 
Ward  S.  Arnold  of  Chicago. 

Jack  ritzgcrald  is  in  Kansas  City  and  ex- 
pects to  get  in  on  some  of  the  team  work  on 
the  Kansas  City  Southern  R.  R. 

©Wood,  Bancroft  &  Doty  got  a  good  slice 
of  slcani-shovcl  work  on  the  Kansas  City 
Southern  Ry.  from  Porter  Bros.  Mr.  Vile, 
their  superintendent,  is  in  Kansas  City  now, 
making  arrangements  to  start  the  work. 

®Tlic  Lund  Contracting  Co.  of  Chicago 
have  taken  quite  a  lot  of  the  Kansas  City 
Southern  work  from  Porter  Bros.  They  are 
going  to  do  the  steam-shovel  work  with  their 
own  outfit  and  sub-let  about  150,000  yds.  of 
team  and  rock  work.  Their  work  is  about  40 
miles  north  of  Joplin.  .\ddress  them  care  of 
Koenig's  Labor  Agency,  507  Bluff  St.,  Kan- 
sas City.  Mo. 

®List  &  Gifford  secured  a  good  piece  of  the 
steam-shovel  work  on  the  Kansas  City  South- 
ern.   Will  start  on  it  at  once. 

W.  C.  Williams  of  St.  Paul,  Kan.sas,  has 
finished  his  work  on  the  M.  K.  &  T.  R.  R. 
at  Joplin,  Mo.,  and  expects  to  finish  his  north 
St.  Louis  contract  on  the  same  road  in  about 
10  days.  Williams  left  here  the  other  day  for 
Kansas  City,  Mo.,  to  see  if  he  could  not  get 
some  team  work  on  the  Kansas  Citv  Southern 
R.  R. 

Another  new  contractor  arrived  in  town  last 
week.  A  14-lb.  boy  at  Jack  Hichey's  house. 
Congratulations,  Jack.  Come  around  some  day 
and  we  will  open  a  bottle  on  the  l)oy. 

Chas.  F.  Nagel  will  not  get  started  on  his 
riprap  contract  north  of  the  city  for  at  least 
a  couple  of  weeks.  His  work  on  the  Electric 
line  at  Godfrey.  III.,  has  delayed  him. 

Daniel  Hannefin  writes  us  from  Marble 
City,  Okla.,  that  he  has  finished  his  work 
there  and  wants  some  more  team  work. 

J.  K.  Lyman  is  in  town  idle  at  present. 

Wm.  O'Connor  is  skirmishing  around  look- 
ing for  some  rock  work. 

Bob  Russell  spent  several  days  in  Kansas 
City  last  week. 

Pat  Walsh  took  a  run  down  from  Daven- 
port to  Kansas  City  to  look  over  the  Kansas 
City  Southern   work. 

W.  J.  Oliver  was  another  one  of  the  good 
fellows  we  had  with  us  in  Missouri  last  week. 
Oliver  has  not  changed  much  in  the  past  10 
years. 

Cary  Bros,  are  increasing  forces  on  their 
levee  work  near  Cora  City,  111. 

Montana. 

The  Virginia  City-Southern  Electric  R.  R. 
Co.,  Virginia  City,  Mont.,  is  arranging  all  pre- 
liminaries so  that  the  construction  of  the  road 
between  Virginia  City  and  Alder  may  be  com- 
menced just  as  soon  as  the  arrangements  for 
financing  the  road,  now  progressing  in  the  east 
under  the  direction  of  Luther  H.  Leber,  are 
completed. 

New  Mexico. 

The  Farmington,  Albuquerque  &  Gulf  R.  R., 
which  projects  a  190  mile  line,  the  first  section 
being  from  Farmington  to  Albuquerque,  has 
partially  completed  its  surveys,  and  the  capital 
for  construction  is  assured.  H.  B.  Fergerson, 
Albuquerque,  N.  Me.x.,  is  President ;  A.  M. 
Edwards,  Farmington,  N.  Mex.,  is  Secretary; 
Frank  P.  Hall,  Farmington,  N.  Mex.,  is  Chief 
Engineer,  and  W.  M.  Danburg,  Farmington, 
N.  Mex.,  is  General  Manager. 

New  York. 

Winston-Dear  Co.,  Hibbing,  Minn.,  have 
started  work  on  the  construction  of  the  new 
Duluth,  Missabe  &  Northern  Ry.  passenger 
and  freight  line  into  Hibbing.  There  is 
about  a  mile  of  right-of-way  to  be  graded,  a 
trestle  over  half  a  mile  long  to  be  built  and 
a  tunnel  to  be  dug  under  Third  Ave. 

The  Chicago,  Milwaukee  &  St.  Paul  Ry.  will 
shortly  resume  work  on  the  uncompleted  dou- 
ble tracking  work  in  the  vicinity  of  Winona, 
stopped  by  the  cold  weather  last  fall.  There 
are  stretches  from  Homer  to  Richmond  and 
from  Minnesota  City  to  Kellogg,  where  the 
double  track  was  not  completed  last  year.  It 
is  expected  to  finish  this  work  this  year. 


'I'he  Village  Trustees  of  Ballston  Spa  have 
granted  to  the  Schenectady  Ry.  Co.,  Schenec- 
tady, N.  Y.,  franchises  to  connect  its  lines 
with  those  of  the  Hudson  Valley  Co.,  at  the 
Lincoln  corner  in  Ballston  Spa  and  to  dou- 
ble track  Front  St.  from  Bath  to  Fort  St. 
The  railway  company  will  abandon  its  tracks 
in  Washington  St.,  using  the  new  route  and 
a  section  of  the  Hudson  Valley  tracks  through 
Front  St.,  the  two  lines  connecting  at  Milton 
and    Malta  Aves. 

The  United  Traction  Co.,  Albany,  N.  Y., 
has  been  granted  a  franchise  forlaying  a  double 
track  in  Hudson  Ave.  at  Albany,  from  the 
end  of  the  present  track  at  Grand  St.  to  South 
Pearl  St.  The  company  will  lay  a  double 
track  in  Hamilton  St.  to  connect  with  the  new 
extension.  The  work  will  begin  as  soon  as 
the  frost  is  out  of  the  ground. 

North  Carolina. 

A  $75,000  bond  issue  has  been  voted  in 
Rowan  and  Cabarrus  counties  for  the  proposed 
line  of  the  .Salisbury  R.  R.  from  Salisbury 
to  Monroe,  N.  C.  As  noted  in  our  March  8 
issue,  this  road  is  being  promoted  bv  W.  H. 
Ragland,  W.  H.  Miller  and  N.  B.  McCand- 
less,  all  of  Salisbury. 

The  Southern  Ry..  D.  W.  Lum,  Chief  Engi- 
neer, Washington,  D.  C,  is  to  build  8  or  10 
passing  tracks  between  Asheville  and  Morris- 
town,  N.  C,  and  between  Knoxville  and 
Cleveland,  Tenn. 

North  Dakota. 

The  Commercial  Club  of  Minot,  N.  Dak., 
has  appointed  a  committee,  of  which  President 
F.  L.  Sherman  is  a  member,  to  confer  with 
officials  of  the  Grand  Trunk  R.  R.,  in  an  ef- 
fort to  have  that  company  build  a  line  from 
Portal,  N.  Dak.,  to  Minot.  It  is  claimed  that 
the  Grand  Trunk  already  has  a  charter  into 
Portal,  and  it  is  with  a  view  to  securing  the 
extension  from  that  city  to  Minot  that  the 
local  parties  have  become  interested. 

Ohio. 

The  Tri-State  Traction  Co.,  Steubenville, 
Ohio,  has  placed  orders  for  four  cars  of  trol- 
ley poles  to  be  used  on  its  proposed  12-mile 
interurban  line  between  Weirton  and  Steuben- 
ville, construction  work  on  which  is  to  be 
started  shortly.  The  Tri-State  Co.'s  line  from 
Steubenville  to  Wellsburg,  W.  Va.,  is  also  to 
be  double  tracked. 

The  Cincinnati,  Hamilton  &  Dayton  R.  R.  is 
reported  to  be  planning  to  improve  its  proper- 
ty at  Findley.  The  plan  is  said  to  contemplate 
the  joining  of  its  two  lines  in  that  place,  so 
that  they  will  use  one  depot. 

Oklahoma. 

A  movement  has  been  started  at  Ardmore 
for  the  construction  of  an  interurban  from 
Ardmore  to  Sulphur.  As  proposed  the  Hue 
will  pass  through  parts  of  Carter,  Johnston 
and  Alurray  counties  and  will  be  about  35l{; 
miles  in  length. 

Engineers  have  been  making  a  preliminary 
survey  for  the  proposed  change  of  line  of  the 
Missouri,  Kansas  &  Texas  to  reach  Pawhuska. 
The  proposition  is  said  to  be  feasible,  and  the 
cost  of  the  change  will  probably  not  exceed 
$250,000  for  the  sixteen  miles  of  new  road. 

The  Missouri.  Oklahoma  &  Gulf  Ry.,  J.  J. 
Harrison,  Chief  Engineer,  Muskogee,  Okla., 
which  is  building  a  branch  from  Wapanncha 
to  Bromide,  Okla.,  is  understood  to  be  plan- 
ning to  extend  the  line  from  the  latter  place  to 
Pontotoc,  Okla. 

The  greater  part  of  the  grading  for  the 
Tulsa-Sapulpa  interurban  line  of  the  Oklahoma 
Union  Traction  Co.,  A.  A.  Small,  President, 
Tulsa,  has  been  completed,  and  it  is  hoped  to 
begin  track  laying  by  May  1.  The  heavy  grad- 
ing from  West  Tulsa  to  Red  Fork  has  "been 
finished.  This  stretch  is  the  most  difficult  part 
of  the  entire  line.  The  grade  from  Red  Fork 
to  Sapulpa  will  be  comparatively  easy,  with 
the  exception  of  a  10-ft.  cut  at  one  point. 
Part  of  the  old  "battle  ax"  grade  near  Sapulpa 
will  be  utilized. 

The  National  Construction  Co.,  of  McAles- 
ter,  Okla.,  has  been  incorporated  with  a  capi- 
tal stock  of  $20,000,  and  will  engage  in  railroad 


and  electric  railway  construction.  The  direct- 
ors are  J.  M.  Bennett,  J.  W.  Rooks,  H.  M. 
Anmions  and  J.  A.  Morgan,  all  of  McAlester. 
Good  progress  has  been  made  with  the  pro- 
motion work  for  the  proposed  railroad  from 
Lawton,  Okla.,  westward  through  Duncan  and 
Ardmore  to  Sherman,  Tex.  The  latter  city 
has  raised  a  $100,000  bonus  and  the  three 
other  cities  have  also  raised  the  necessary 
bonuses.  Engineers  are  now  in  the  field  be- 
tween Lawton  and  Duncan  working  eastward. 
The  project  is  being  promoted  as  previously 
noted,  by  E.  R.  Sutton  of  Philadelphia,  Pa., 
and  Jake  L.  Hamon,  of  Lawton.  It  is  under- 
stood that  the  construction  work  will  be  done 
by  the  Development  Corporation  of  Philadel- 
phia. 

Oregon. 

The  Oregon  Electric  Ry.  Co.,  John  F.  Ste- 
vens, President,  Portland,  Ore.,  is  planning  to 
have  work  started  soon  on  its  extension  from 
Salem  to  Eugene.  Rights  of  way  through  the 
country  south  of  Salem  and  in  the  City  of 
Eugene  already  have  been  obtained.  Four  or 
five  routes  have  been  surveyed,  and  as  soon 
as  a  route  is  decided  on  detailed  arrangements 
for  beginning  construction  work  will  be  made. 

Twohy  Bros.,  Spokane,  Wash.,  are  reported 
to  be  planning  to  start  construction  work  about 
June  1  on  the  Coyote-Stanfield  cutoff  of  the 
Oregon- Washington  R.  R.  &  Navigation  Co. 
The  Coyote  cutoff  calls  for  the  construction 
of  an  additional  track  from  Coyote,  on  the 
Columbia  River,  cross  country  to  Stanfield. 
The  cutoff  will  eliminate  eight  miles  of  the 
present  distance  between  those  two  points. 
However,  the  present  main  line  track  will  be 
continued  in  use  so  as  to  provide  a  double 
track  for  the  road.  The  cutoff  will  cost  about 
$1,000,000. 

Pennsylvania. , 

®Frank  Bomgardner,  Harrisburg,  Pa.,  has 
started  work  on  his  contract  for  renewing  the 
tracks  of  the  Central  Pennsylvania  Traction 
Co.  on  Market  St.,  Harrisburg.  This  work 
will  cost  about  $25,000,  and  is  said  to  mark 
the  beginning  of  other  important  improve- 
ments on  the  Central  Pennsylvania  Traction 
Co.'s  lines. 

The  Johnstown  Passenger  Ry.  Co.  (elec- 
tric), Johnstown,  Pa.,  is  reported  to  have  se- 
cured practically  all  right  of  way  for  a  line 
to  Geistown. 

The  Delaware  &  Hudson,  A.  P.  Appier, 
Mechanical  Engineer,  Green  Island,  N.  Y.,  is 
reported  to  have  let  most  of  the  $300,000  con- 
tracts for  shop  improvements  at  Carbondale  to 
a  Pittsburg  firm. 

The  Baltimore  &  Ohio  R.  R.  is  reported  to 
be  planning  to  standardize  its  narrow  gauge 
division  extending  from  Foxburg,  Pa.,  through 
Kane.  Pa.,  with  its  terminus  at  Mt.  Jewett, 
Pa.  This  division  is  the  last  relic  of  the  old 
Pittsburg  &  Western  system,  taken  over  by 
the  Baltimore  &  Ohio,  and  is  approximately 
90  miles  long,  and  reaches  Clarion,  Forest  Elk 
and  McKean  counties. 

The  Buffalo,  Rochester  &  Pittsburg  Ry.  Co., 
E.  F.  Robinson,  Chief  Engineer,  Rochester, 
N.  Y.,  has  awarded  the  contract  for  straight- 
ening the  line  of  road  a  distance  of  about  two 
miles,  beginning  about  a  half  mile  south  of 
Hutchins  and  extending  toward  Midmont. 
The  work  will  require  the  services  of  two 
steam  shovels  and  a  large  force  of  men  during 
the  coming  summer.  Operations  will  be  com- 
menced at  once,  it  is  said,  the  contractors 
maintaining  headquarters  at  Mt.  Jewett. 

The  Pennsylvania  R.  R.  is  reported  to  have 
secured  options  on  right  of  way  for  a  30- 
mile  extension  of  the  Conemaugh  division 
from  Butler  through  Queen's  Junction,  West 
Sunbury.  Anandale.  and  Clintonville  to  Ken- 
nerdell.  Venango  county,  to  connect  with  the 
Allegheny  Valley  road.  The  route  extends 
through  rich  coal,  fire  clay  and  limestone  dis- 
tricts. 

The  Lehigh  Valley  R.  R.,  E.  B.  Ashby.  Chief 
Engineer,  New  York,  is  said  to  have  decided 
that  the  new  Hayes  Creek  branch  of  that 
road,  extending  from  Hazle  Creek  Junction 
to  Hayes  Creek  Junction,  about  two  miles 
from  White  Haven,  be  double-tracked  at  once. 


4*  indicates  w;ork  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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South  Carolina. 

©William  J.  Oliver,  Knoxville,  Teiin.,  has 
been  awarded  the  contract  for  the  construc- 
tion of  the  roadbed  of  the  Piedmont  &  North- 
ern Ry.  Co.'s  electric  interurban  from  Green- 
wood to  Spartanburg,  a  distance  of  90  miles. 
The  contract  is  said  to  amount  to  about 
$900,000.  The  contract  calls  for  the  comple- 
tion of -the  roadbed  from  Greenwood  to  Belton 
within  si.x  months  from  the  time  work  was 
started;  for  the  completion  of  the  line  on  to 
Greenville  within  eight  months  and  for  the 
completion  of  the  entire  Greenwood-Spartan- 
burg link  within  15  months.  The  contract  for 
the  line  from  Charlotte  to  King's  Mountain 
was  let  a  short  time  ago  to  Stewart  &  Jones, 
as  noted  in  our  issue  of  March  15.  W.  S. 
Lee,  Charlotte,  N.  C,  is  Chief  Engineer. 

Tennessee. 

©Charles  and  Robert  Southern,  Bulls  Gap, 
Tenn.,  have  been  awarded  the  contract  for 
grading  10%  miles  of  railroad  to  Doak's  Cabin 
for  the  Heilman  Co. 

Proposition  has  been  made  to  the  city  of 
Jackson,  Tenn.,  to  subscribe  $100,000  to  be 
used  in  extending  the  New  Orleans,  Mobile  & 
Chicago  R.  R.  from  Middleton,  Tenn.,  its  pres- 
•ent  northern  terminal,  to  Jackson.  The  propo- 
sition was  presented  by  John  T.  Schley,  a 
member  of  the  firm  of  McCartney  &  Schley, 
bankers  and  brokers,  of  Mobile,  Ala.,  repre- 
senting a  syndicate  of  capitalists  who  propose 
to  construct  the  line.  Alobile,  Ala.,  is  stated 
to  have  subscribed  $250,000  for  the  extension. 
It  is  estimated  that  the  extension  will  cost 
about  $700,000.  If  the  money  is  raised,  the 
company  pledges  itself  to  start  construction  at 
once  and  have  through  trains  in  operation  be- 
tween Jackson  and  Mobile  by  Jan.  1,  1912. 
W.  F.  Owens,  Mobile,  Ala.,  is  General  Man- 
ager of  the  New  Orleans,  Mobile  &  Chicago 
R.  R. 

The  Nashville,  Chattanooga  &  St.  Louis  Ry., 
H.  McDonald,  Chief  Engineer,  Nashville, 
Tenn.,  is  reported  to  have  plans  for  a  con- 
siderable amount  of  betterment  work  on  its 
Memphis  Division.  This  will  include  the  con- 
struction of  long  switches  between  Memphis 
and  Hollow  Rock  Junction,  which,  it  is  said, 
will  be  eventually  connected  into  a  double 
track. 

City  Engineer  J.  H.  Weatherford,  of  Mem- 
phis, has  approved  the  plans  for  the  subway  to 
be  constructed  at  Rayburn  boulevard  and  Rail- 
road Ave.  The  plans  were  prepared  by  the 
engineers  of  the  N.  C.  &  St.  L.,  the  Southern, 
the  Frisco,  and  the  Union  R.  R.  and  the  Mem- 
phis LInion  Station  Co. 

A  mass  meeting  is  to  be  held  at  Henderson, 
Tenn.,  on  April  17  to  take  steps  towards  the 
building  of  an  electric  railway  through  Chester 
county,  starting  at  Henderson  and  running 
east  to  some  point  on  the  Tennessee  River.  At 
a  meeting  at  Henderson  on  March  21  commit- 
tees were  appointed  to  enlist  the  co-operation 
of  all  towns  along  the  route.  These  commit- 
tees are  to  report  at  the  April  17  meeting. 
William  Lea,  Henderson,  Tenn.,  is  interested. 

Texas. 

It  is  expected  that  the  Northern  Texas  Trac- 
tion Co.,  Fort  Worth,  Tex.,  will  shortly  place 
engineers  in  the  field  for  the  proposed  inter- 
urban line  between  Fort  Worth  and  Cleburne. 
Right  of  way  contracts  and  concessions  asked 
by  the  traction  company  are  said  to  have  been 
approved.  The  new  line  will  be  about  28 
miles  long,  and  no  difficult  grading  work  will 
be  required.  The  .Stone  &  Webster  Engineer- 
ing Corporation.  147  Milk  St..  Boston,  Mass., 
control  the  Northern  Texas  Traction  Co. 

Residents  of  Brownsville  are  considering 
forming  a  company  to  build  an  electric  street 
railway  at  that  city.  It  is  proposed  to  build  a 
line  to  give  service  from  all  points  of  the  city 
to  the  business  districts  and  to  connect  West 
Brownsville  and  the  Country  Club  grounds, 
which  are  adjoining  the  city. 

The  International  &  Great  Northern  R.  R., 
A.  G.  Whittington,  Superintendent,  Mart,  Tex., 
is  planning  to  improve  its  yards  at  Bryan. 

Construction  work  is  to  be  started  shortly 
on  a  4:V2  mile  electric  railway  to  extend  from 
the  present  Liberty  Ave.  car  line,  at  Houston, 


to  Port  Houston.  The  road  will  be  built  for 
a  company  organized  a  short  time  ago  by 
W.  S.  Kirkham.  McCarthy  &  Sons,  Houston, 
lex.,  are  the  engineers. 

The  Sugarland  Ry.,  W.  T.  Eldredge,  Presi- 
dent, Sugarland,  Tex.,  now  being  extended 
south  from  Areola  to  the  port  of  Velasco  at 
the  mouth  of  the  Brazos  River,  is  making  ar- 
rangements for  the  early  construction  of  a 
northern  extension  to  run  from  Sugarland  to 
Hempstead,  about  55  miles.  1  he  proposed  new 
mileage  will  aggregate  more  than  100  miles. 
W.  T.  Eldridge  and  a  syndicate  of  St.  Louis 
men  own  the  road.  When  finished  these  ex- 
tensions will  form  a  new  north  and  south  line 
through  the  rich  valley  of  the  Brazos  River. 
Virginia. 

It  is  now  believed  th.'it  the  Norfolk  Termi- 
nal Ry.  Co.,  L.  E.  Johnson,  President,  Roa- 
noke, Va.,  will  be  ready  to  open  bids  about 
April  15  for  the  construction  of  the  new 
$750,000  union  depot  on  East  Main  St.,  Nor- 
folk, Va.  As  noted  in  our  March  15  issue  this 
depot  is  to  be  occupied  jointly  by  the  Norfolk 
&  Western  Ry.,  the  Virginian  Ry.  and  the  Nor- 
folk Southern  Ry.,  and  will  be  erected  by  the 
Norfolk  Terminal  Railway  Co.,  as  a  holding 
corporation. 

Washington. 

The  Idaho  &  Washington  Northern  R.  R., 
F.  A.  Blackwell,  President,  Spirit  Lake.  Idaho, 
is  planning  to  build  about  20  miles  of  logging 
road  in  the  Newport  country  this  year  to  take 
off  the  timber  damaged  by  the  lires  of  last 
August. 

Surveys  have  been  completed  for  the  pro- 
posed line  of  the  Methow  Valley  &  Washing- 
ton Northern  Ry.  from  Winthrop  to  a  point 
below  Carlton,  a  distance  of  45  miles,  and  it  is 
stated  that  grading  contracts  for  this  section 
will  be  let  at  once.  The  construction  of  two 
bridges  over  the  Methow  River,  one  at  i„arl- 
ton  and  the  other  near  the  town  of  Methow, 
will  be  required.  Fred  D.  Culver,  Paulsen 
BIdg.,  Spokane.  Wash.,  is  interested.  W.  A. 
Bollinger  is  President. 

The  Twin  City  Light  &  Traction  Co.  is 
planning  to  extend  its  street  car  service  to  the 
residential  district  of  Centralia,  Wash. 

The  Stone  &  Webster  Engineering  Corpora- 
tion, White  Bldg.,  Seattle,  Wash.,  has  placed 
200  men  at  work  on  the  construction  of  the 
Bellingham-Skagit  interurban  and  the  force 
will  be  increased  as  fast  as  material  and  ma- 
chinery arrives  for  the  work,  which  must  be 
completed  in  15  months.  There  are  60  miles 
of  electric  railway  to  be  built  connecting  Bell- 
ingham  with  the  Skagit  county  towns  of  Se- 
dro-Woolley,  Burlington,  La  Conner  and 
Mount  Vernon. 

West  Virginia. 

The  Morgantown  &  Kingwood  R.  R.  Co., 
J.  K.  Monroe,  Chief  Engineer,  Kingwood, 
W.  Va.,  has  awarded  a  contract  for  shops  to 
be  built  at  Morgantown  to  replace  those  de- 
stroyed by  fire  a  month  ago.  The  shops  will 
be  modern  in  every  respect  and  very  much 
larger  than  those  burned. 

An  election  is  to  be  held  on  April  19  in  the 
Magnolia  District  of  Wetzel  county  to  vote  on 
a  $100,000  bond  issue  to  aid  the  proposed 
Clarksburg  Northern  R.  R.  An  election  will 
also  be  held  in  Tyler  county  to  vote  on  a 
$125,000  bond  issue  for  this  project.  As  pro- 
posed, the  road  will  extend  from  ]MiddIe- 
bourne,  W.  Va.,  to  New  Martinsville.  T. 
Moore  Jackson,  Clarksburg,  W.  Va.,  is  the 
promoter. 

Wisconsin. 

The  Engineering  Department  of  the  Chi- 
cago, Milwaukee  &  St.  Paul  Ry.,  C.  F.  Loweth, 
Chief  Engineer,  Chicago,  is  working  on  plans 
for  a  subway  at  Park  St.,  Madison,  Wis. 

Canada. 

•|«Bids  are  asked  until  noon,  April  10,  by 
Frank  Lee,  Division  En.gineer  Canathan  Pacific 
Ry.,  Winnipeg,  Man.,  for  the  construction  of 
a  boiler  shop,  Winnipeg,  and  transfer  table, 
Winnipeg  Shops.  Plans,  specifications  and 
forms  of  proposal  can  be  seen  at  the  office  of 
the   Division   Engineer,   Winnipeg. 


4*Bids  are  asked  until  noon,  April  5,  by  the 
City  Commissioners  of  Regina,  Sask.,  for  the 
construction  of  approximately  7  miles  of  street 
railway  track  laying,  consisting  of  ordinary 
construction  and  track  laying  in  pavements. 
Full  particulars  may  be  had  upon  application 
to  City  Engineer  L.  A.  Thornton. 

®The  Cowan  Construction  Co.,  Winnipeg, 
and  the  Northern  Construction  Co.,  Winnipeg, 
have  been  awarded  contracts  for  the  construc- 
tion of  about  $3,000,000  worth  of  new  lines 
for  the  Canadian  Northern  Ry.  These  con- 
tracts include  the  construction  of  a  line  from  a 
point  near  Red  Deer,  Alberta,  to  Calgary,  and 
200  miles  of  main  line  west  of  Edmonton. 

The  Railway  Committee  of  Parliament  has 
approved  the  bill  incorporating  the  Imperial 
Traction  Co.,  which  proposes  to  build  from 
Hamilton  to  Guelph,  Berlin,  Stratford,  Lon- 
don, Woodstock  and  Brantford  and  back  to 
Hamilton,  with  extensions  to  Niagara  Falls 
and  Sarnia.  The  bill  incorporating  the  Peo- 
ple's Ry.  Co.  was  also  approved.  This  com- 
pany proposes  to  build  a  line  from  Arthur 
village  to  Flesherton  and  Collingwood ;  from 
Owen  Sound  to  Collingwood  and  Midland, 
from  Woodstock  to  Sarnia  via  London,  from 
Waterford  to  Hagersville,  from  Otterville  to 
Tillsonburg,  from  Stratford  to  Goderich,  from 
St.  Thomas  to  a  point  in  Grey  county,  and 
with  several  other  short  lines. 

The  Railway  Committee  of  the  Ontario 
Legislature  has  approved  the  bill  granting  the 
Toronto  Suburban  Ry.  Co.,  Toronto  Junction, 
Ont.,  an  extension  of  time  for  building  its 
present  line  from  Lambton  and  Weston  to 
reach  Hamilton,  Niagara  Falls,  Woodbridge, 
Brampton,  Thorold,  Port  Colborne,  Guelph, 
Cooksville,  Milton,  Berlin,  Preston,  Hespeler 
and  Gait.  The  bill  before  the  committee 
sought  power  particularly  to  extend  from 
Guelph  to  Gait  and  to  Hamilton. 

The  Windsor,  Essex  &  Lake  Shore  Ry.  Co., 
Windsor,  Ont.,  is  reported  to  be  considering 
extending  its  interurban  line  to  London  in  the 
near  future.  The  company  controls  the  char- 
ter of  the  Windsor  Chatham  &  London  Ry., 
which  gives  power  to  build  to  London,  Out. 
The  Windsor,  Essex  &  Lake  Shore  Ry.  now 
has  40   miles  of   line  in   operation. 

The  Chatham,  Wallaccburg  &  Lake  Erie  Ry., 
Chatham,  Ont..  is  reported  to  be  considering 
extending  its  interurban  line  from  a  point  near 
Cedar  Springs  to  Blenheim  and  also  on  to 
Rondeau.  At  present  the  lake  terminus  of 
the  line  is  at  Erie  Beach.  Another  develop- 
ment in  view  by  this  line  is  to  build  a  bridge 
over  the  river  at  Wallaceburg  with  a  possi- 
bility of  still  further  tapping  the  country  to 
the  north. 

The  Montreal  &  Southern  Counties  Ry.  Co., 
F.  B.  Powell,  General  Manager,  Montreal, 
Que.,  now  operating  12  miles  of  line,  has  re- 
plied to  the  Board  of  Control  of  Montreal 
for  the  right  to  use  certain  streets  to  secure 
an  entrance  to  the  city.  The  company  asks 
permission  to  extend  its  line  on  the  following 
streets:  Across  McGill  St.,  from  Youville  St. 
up  east  side  of  McGill  St.  to  St.  Paul  St..  down 
St.  Paul  St.,  westward  to  Inspector  St.,  up 
Inspector  to  Lagauchetiere  St.,  along  Lagau- 
chetiere  St.  to  Cathedral  St.,  up  Cathedral  St. 
and  Metcalfe  St.  to  Burnside  PI.,  west  along 
Burnside  PI.  to  Stanley  St.,  down  Stanley  St. 
to  Osborne  St.,  along  Osborne  St.  to  Cathe- 
dral St.,  also  west  on  Ontario  St.  to  Mountain 
St.  to  Albert  St.,  along  Albert  St.  and  across 
Chaboillez  Sq.  to   Inspector  St. 

The  Quebec  legislature  has  granted  authori- 
ty to  the  Montreal  &  Southwestern  Railway  & 
Power  Co.  to  construct  an  underground  rail- 
way terminus  in  Montreal.  The  underground 
route  as  projected  will  tunnel  the  St.  Law- 
rence River  from  Adirondack  Junction,  and 
enter  Montreal  by  underground,  establishing 
a  terminus  in  the  central  part  of  the  city.  The 
itinerary  of  the  road  is  through  the  Counties 
of  Beauharnois,  Laprairie,  Huntingdon  and 
Chateauguay,  starting  from  Adirondack  Junc- 
tion, on  the  C.  P.  R.  line,  and  running  south- 
west along  the  St.  Lawrence  to  the  United 
States  boundary. 

The  Montreal  &  Northern  Colonization  Ry. 
Co.  has  been  incorporated  with  a  capital  stock 
of  $5,000,000,  the  directors  being  Achille  Bcr- 
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gevin,  Olivier  Fauhcr,  Robert  BickerJikc.  W  . 
Williamson  and  O.  S.  Pcrrault.  The  com- 
pany proposes  to  build  a  railway  from  a  point 
in  or  near  Montreal,  northwest  to  a  point  on 
James  Bay,  with  branch  lines  on  either  side 
for  the  development  of  territory. 

Thomas  Malcolm,  the  contractor,  who  re- 
cently completed  the  International  R.  R.  from 
Campbellton,  N.  B.,  to  Edmundstoii,  has  made 
a  proposition  to  the  New  Brunswick  Govern- 
ment on  behalf  of  tlie  Quebec  &  New  Bruns- 
wick Rv.  Co.  to  construct  the  St.  John  Valley 
road,  from  Grand  Falls  to  St.  John,  the  line 
when  completed  to  be  leased  to  the  Canadian 
Government  and  operated  as  part  of  the  Inter- 
colonial system. 

Officials  of  the  Canadian  Pacific  Ry.  have 
been  at  Stratford,  Ont.,  perfecting  plans  for 
an  earlv  entrance  of  the  railroad  to  that  city. 
The  cit'v.  it  is  said,  will  be  allowed  the  choice 
whether  the  northern  line  to  Wellesley  or  the 
southern  line  to  Embro  w-ould  be  constructed 
first.  The  officials  favored  coming  into  the 
city  on  the  south  side  of  Victoria  Lake. 

The  Canadian  Pacific  Ry.  proposes  to  ex- 
pend  $30,000   at    Port    Biirwcll.    Ont..    in    ini- 


provcmenls  on  the  company's  property  ni  the 
shape  of  roundhouse,  elevator,  etc.,  provided 
the  town  agrees  to  certain  transfers  of  proper- 
ty- 

Ihe  British  Columbia  Electric  Ry  Co.,  Van- 
couver, B.  C,  is  to  e.\pend  $50,000  for  improv- 
ing its  freight  yards  on  its  Eraser  Valley 
Branch  at  Chilliwack.  B.  C.  The  work  will 
include  a  considerable  amount  of  filling,  as  it 
is  intended  to  raise  the  level  of  the  yards 
about  4  ft. 

The  Grand  Trunk  Pacific  Ry.,  B.  B.  Kelli- 
her.  Chief  Engineer,  Winnipeg,  Man.,  pro- 
poses to  construct  large  grain  elevators  at 
West  Fort  William  on  Lake  Superior.  The 
scheme  includes  three  big  piers  devoted  to  the 
grain  trafiic,  on  wbicli  will  be  placed  si.x  ele- 
vators of  10,000,000  bu.  capacity  each.  The 
plans  provide  for  the  handling  of  2,400  cars  a 
day  in  these  elevators. 

The  Canadian  Pacific  Ry.  has  completed 
plans  for  a  $70,000  concrete  roundhouse  to  be 
erected  at  the  Union  Depot  yards  at  Ottawa. 
A  number  of  changes  in  the  yard  trackage  are 
also  planned. 

The    Grand   Trunk    Pacific    Ry.   is   to   make 


surveys  for  a  So-mile  extension  of  its  branch 
now  under  construction  south  from  the  main 
line  to  the  Embarrez  River.  This  25-mile  ex- 
tension will  carrv  the  line  into  the  Brazeau 
coal  fields.  Phelan  &  Shirley  have  the  con- 
tract for  the  extension  to  the  Embarrez  River 
and  work  will  be  completed  in  September. 

Two  local  railway  projects  have  been  organ- 
ized in  St.  John,  N.  B.  One  of  these  proposes 
to  construct  a  road  from  Hartland  on  the  St. 
John  River  to  Sparkle,  a  point  on  the  Grand 
T'ruiik  Pacific  and  on  the  Miramichi  River,  a 
distance  of  40  miles  through  a  fine  agricul- 
tural country.  It  is  also  proposed  to  build  a 
branch  railway  from  the  Canadiaji  Pacific  to 
Southampton  in  York  county,  a  distance  of 
1.3  miles. 

Mexico. 

The  Governor  of  Chihuahua  has  notified  the 
officials  of  the  Kansas  City.  Mexico  &  Orient 
Ry  that  work  might  be  resumed  on  the  con- 
struction of  the  Orient  line  in  that  state.  This 
line  is  being  built  through  the  mountains  west 
of  Chihuahua.  Work  was  partly  discontinued 
on  account  of  disturbance!^  incident  to  the  in- 
surrection. 


Alabama. 

•J»Bids  will  be  received  until  T  ;30  p.  m., 
April  3.  by  City  of  Troy,  Ala.,  G.  J.  Hubbard. 
Acting  Clerk,  for  the  construction  of  concrete 
pavement  on  the  sidewalks  on  both  sides  of 
North  Three  Notch  St.,  from  Walnut  to  Knox 
St.,  and  on  both  sides  of  West  College  St.,  ap- 
proximately 2,000  sq.  yds.  Each  bid  to  be  ac- 
companied bv  a  certified  check,  payable  to  the 
City  of  Troy.  Ala.,  for  the  sum  of  $500,  to  be 
held  as  security. 

^•Bids  will  be  received  until  11  a.  m.,  April 
4.  by  Commissioners  of  Elmore  County,  Ala., 
for  grading  and  surfacing  about  30  miles  of 
sand  clav  roads  to  be  built  between  Elmore, 
Wetumpka,  and  Tallassee,  together  with 
necessary  drain  pipe  and  concrete  culverts. 
Bids  are  requested  on  a  yardage  basis,  and 
also  on  a  mileage  basis.  Plans,  profiles  and 
quantities  are  on  file  at  the  Court  House  in 
Wetumpka,  Ala.,  and  in  the  office  of  the  Sol- 
omon-Norcross  Company,  1622  Candler  Build- 
ing, Atlanta,  Ga.  This  is  the  first  contract  of 
aii  improved  system  of  roads  extending 
throughout  the  county.  About  200  miles  of 
additional  work  will  also  be  let  at  a  later  date. 
•J«Bids  will  be  received  until  noon.  April  3. 
bv  G.  R.  Thomas,  County  Engineer,  Selma. 
Ala.,  for  grading  and  graveling  11%  miles  of 
road  in  Dallas  County,  Ala. 

®R.  B.  Cook  &  Co.  have  secured  a  contract 
from  the  county  board  of  revenue,  Selma, 
Ala.,  to  build  six  and  three-quarters  miles  of 
good  road  on  the  south  side  for  the  sum  of 
$12,000.  The  company  is  now  engaged  in 
building  a  road  from  Selma  to  Burnsville, 
which  will  be  completed  within  the  next  50 
davs 

The  city  of  Huntsville,  Ala.,  has  presented 
the  Madison  countv  commissioners,  Hunts- 
ville, with  a  bill  for  $12,200,  the  amount  claim- 
ed to  be  due  the  city  as  its  one-half  share  of 
the  special  road  fund  for  four  years.  Similar 
action  will  be  taken,  it  is  said,  by  all  of  the 
incorporated  towns  of  .Alabama  in  counties 
where  special  road  taxes  are  collected. 
Arizona. 

4«Bids  will  be  received  until  '  p.  m.,  April 
3.  by  Frank  Thomas.  City  Recorder,  Phoenix, 
Ariz.,  for  paving  12  or  nion-  city  blocks. 
Arkansas. 

.-\  movement  is  on  foot  in  Van  Buren,  .^.rk., 
to  build  a  macadamized  road  from  the  out- 
skirts of  the  city  to  Mulberry,  a  distance  of 
20  miles,  through  Kibler.  .\lma  and  Dryer. 
It  is  believed  the  road  can  be  built  for  $2,500 
per  mile,  or  a  total  of  $.50,000  The  district 
will  embrace  128,000  acres.  F.  D.  Scott  is 
inf<'rc=ted. 


California. 

®The  board  of  trustees  of  Fairfield,  Cal.. 
has  let  the  contract  to  W.  B.  Connelly  to 
macadamize  the  street  from  Union  Ave.  west- 
w^ard  to  the  city  limits.  The  cost  of  the  im- 
provement will  be   about  $10,000. 

®The  contract  for  improving  the  Lafayette 
road  a  distance  of  nine  miles  from  the  Eight 
Mile  House  to  Acampo  has  been  let  by  the 
supervisors.  Stockton,  Cal.,  to  Cyrus  Moreing 
&  Sons  for  $4.5,198.  The  supervisors  also 
awarded  a  contract  for  the  improving  of  the 
road  from  Ripon  to  the  Stanislaus  county  line 
for  $4,000  to  Cotton  Bros.  Both  contracts 
are  part  of   the  highway  bond  system. 

A  bill  has  been  passed  by  the  California 
state  senate,  Sacramento,  providing  that  auto- 
mobiles shall  pay  a  graduated  annual  license 
fee  into  the  state  treasury  to  be  used  in  the 
maintenance  and  improvement  of  the  state 
roads.  The  state  will  receive  an  additional 
revenue  of  approximately  $400,000  per  year 
under  the  law.  The  machines  are  to  be  taxed 
according  to   their  motive  power. 

The  California  state  senate.  Sacramento, 
has  passed  a  bill  appropriating  $10,000  for 
the  construction  of  a  state  highway  from 
Folsom,  Sacramento  county,  to  Placerville. 
El   Dorado   county. 

The  surveyors  in  the  employ  of  the  county 
highwav  commission,  San  Diego,  Cal.,  prac- 
tically have  completed  the  survey  work  for 
the  construction  of  the  county  highway  be- 
tween the  coast  and  Vista,  connecting  with  the 
coast  road  at  South  Oceanside  and  with  the 
inland  route  between  Los  .Angeles  and  San 
Diego  at  Vista. 

Delaware. 

The  House  of  Representatives,  Dover,  Del., 
has  passed  a  bill  authorizing  the  County  Com- 
missioners of  New  Castle  County,  Wilming- 
ton, Del.,  to  issue  bonds  for  $200,000  for  per- 
manent road  improvements.  The  measure 
specifies  the  roads  to  be  constructed.  New 
Castle  County  will  have  available  $800,000  for 
good  roads  during  the  year. 

District  of  Columbia. 

^•Bids  will  be  received  until  noon,  .-\pril  7. 
by  Capt.  H.  L.  Pettus.  Constructing  Quarter- 
master Walter  Reed,  General  Hospital.  Wash- 
ington, D.  C,  for  constructing  macadam  roads, 
concrete  walks,  curbing,  etc.,  at  the  Walter 
Reed  General   Hospital,  D,  C, 

^•Bids  are  asked  by  the  Bureau  of  Yards 
and  Docks,  Navy  Department.  Washington,  D. 
C,  until  11  a.  m..  April  22,  for  vitrified  brick 
pavement  and  railroad  tracks  at  U.  S.  Navy 
Yard.  Boston.  Mass. 


Georgia. 


4«Bids  will  be  received  until  noon,  April  18, 
by  City  Council  of  Dublin,  Ga.,  for  furnishing 
necessary  labor  and  material  for  the  construc- 
tion of  6,000  sq.  yds.  of  vitrified  brick  pave- 
ment. M.  J.  Guyton  is  City  Engineer  and  A. 
P.   Hilton  is  Clerk. 

The  City  Council  of  Macon,  Ga.,  has  adopt- 
ed a  resolution  providing  for  the  paving  of 
4th  St.,  beginning  at  Pine,  with  granite  cubes. 

The  Lee  county  commissioners,  Leesbiirg, 
Ga.,  have  decided  to  put  the  county  convicts 
at  work  on  the  road  between  Leesburg  and 
Smithville. 

Illinois. 

4"Bids  will  be  received  until  11  a.  m..  April 
6    by  the  Board  of  Local  Improvements,  Chi- 
cago,  III,    Chas.   A.   V.    Standish.    Sec'y,   2nd 
floor  Citv  Hall,  for  paving  as  follows :     Alley 
bounded'by  E.   Pearson   St.,  E.  Chicago  Ave.. 
Cass  St.  and  N.  State  St..  with  repressed  vitri- 
fied paving  brick ;  alleys  between  Chestnut  St.. 
W.  Chicago  Ave..  La  Salle  Ave,  N.  Clark  St., 
with  repressed  vitrified  paving  brick;  alley  E. 
Wells   St.  between  W.   Oak   St.,   Whiting   St.. 
with    repressed   vitrified    paving    brick;    alleys 
between  Hill   St.,  Wendell   St.,  Wells  St.,  re- 
pressed vitrified  paving  brick;  alley.  La  Salle 
.\ve.,  from  Hill   St.  to   W.   Elm  St.,  with  re- 
pressed paving  brick ;  alleys  bounded  by  North 
.^ve.,  Meyer   Ave.,   Eugenie   St.,   Mohawk   St., 
with'repressed  paving  brick;  alleys  bounded  by 
Indiana    St.,    Illinois    St.,    Dearborn    ave.,    N. 
Clark  St.,  with  granite  blocks;  alleys  bounded 
by  W.   Superior  St.,  W.,  Huron  St..  La  Salle 
.\ve..     Wells     St..     with     creosoted     wooden 
blocks;  alleys  between  Locust   St..  W.  Chest- 
nut   St.,   La    Salle    Ave.,   Wells    St.,   with    re- 
pressed vitrified  paving  brick;   alleys  between 
Elm  St.,  W.  Division  St.,  La  Salle  Ave..  Wells 
St ,  repressed  vitrified  paving  brick ;  alley,  W. 
Goethe   St.  to  448   ft.   S.  Wells   St..  La  Salle 
\ve      with    repressed    vitrified    paving    brick; 
alleys  bounded  bv  Wisconsin   St..  Menominee 
St.,"  N.    Park    Ave.    and    Hammond    St..    with 
repressed  vitrified  paving  brick ;  alley  bounded 
by   North    Ave.,   Willow    St..    X.    Halsted   St., 
Davton  St..  wath  repressed  paving  brick ;  alleys 
boiinded   bv    Webster   .\ve..    Belden    .\ve..    N. 
Halsted  St.,  Dayton  St..  with  repressed_  paving 
brick;  allevs  between  Sedgwick  St..  X.   Clark 
St.,  Garfield  Ave.,  1041  ft.  S.  of  Webster  Ave 
with    repressed   paving  brick;    alleys   hounded 
bv    Center    St..    Garfield    Ave.    Sedgwick    ^.t.. 
Lane    Court,    with    repressed    vitrified    P->vi"g 
brick;  allevs  bounded  by  Gartield  .\ve..  Web- 
ster .^ve.,  Pearl  St.,  Burling  St.,  with  repressed 
vitrified  paving  brick:  alleys  bounded  by  Cen- 
ter   St.,    Garfield    .\ve..    Clifton    .^ve..    Racine 
\ve,.    witli    repressed    vitrified    paving    brick; 


•i-  indicates  work  now  open  for  bids.    *  indicates  a  contract  let  recently. 
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alleys  bounded  by  Lmoohi  Ave.,  Cleveland 
Ave.,  Webster  Ave.,  with  repressed  vitrified 
paving  brick;  alleys  between  Fullerton  Ave. 
Blvd.,  .Arlington  PL,  \'.  Clark  St.,  Hamilton 
Court,  with  creosoted  wooden  blocks ;  alley 
liounded  by  Wrightwood  .Ave.,  Dewe}-  Place, 
Orchard  St..  Burling  St..  witli  repressed  vitri- 
fied paving  brick ;  alley  from  Menominee  St. 
to  S.  line  Wisconsin  St..  hi  twc(.-n  Hudson  Ave.. 
Cleveland  Ave.,  with  repressed  vitrified  paving 
brick;  alleys  bounded  by  Center  St..  Lincoln 
.\ve..  Cleveland  .Ave.,  with  exceptions,  re- 
pressed vitrified  paving  brick ;  alleys  bounded 
by  Webster  Ave.,  Grant  PI..  Sedgwick  St., 
Cleveland  Ave.,  with  creosoted  wooden  blocks. 
.■Ml  to  be  laid  on  a  G  in.  Portland  cement  con- 
crete foundation  wdth  sand  cusliion.  Work  in- 
cludes sewer  adjustment,  curbing,  etc. 

®The  following  contracts  have  been  award- 
ed by  the  Board  of  Local  Improvements,  Chi- 
cago, III.,  Chas.  A.  V.  Standish,  Sec'y :  Paving 
with  asphalt  Balmoral  .'Vve.  East  Ravenswood 
Park  to  N.  .\shland  Ave.,  R.  F.  Conway  Co.. 
720  Chamber  of  Commerce  BIdg. :  Butler  St.. 
25th  St.  to  2()th  St..  American  .'\sphalt  Paving 
Co.,  404  Chamber  of  Comnicrcr  Bldg. :  N. 
Campbell  Ave..  Fullerton  .\ve.  to  Flston  Ave., 
.American  Asplialt  Paving  Co..  Coblentz  St.. 
Robey  St.  to  Western  Ave.  W.  Erie  St.,  West- 
ern Ave.  to  Campbell  Ave.,  Standard  Paving 
Co.,  146  La  Salle  St.,  Forrcstville  Ave..  4.5th 
St.  to  46th  St..  .'\nierican  Asphalt  Paving  Co., 
Marianna  St.,  Florence  Ave.  to  Sheffield  .^vc., 
Parker-Washington  Co..  P20  Chamber  of 
Commerce  Bldg. :  Maud  .Ave..  Sheffield  Ave. 
to  Racine  .Ave.,  American  .Asplialt  Paving  Co. ; 
Oakdale  Ave..  Halsted  St.  to  Herndon  St.. 
Parker.  Washington  Co. ;  Parnell  .Ave..  4.Sd  St. 
to  44th  St..  Barber  .Asphalt  Paving  Co.,  145 
Dearborn  St. ;  S.  Saw\er  .Ave..  W.  27tli  St.  to 
W.  30th  St..  Standard'Paving  Co.:  Wcntworth 
.Ave.,  21st  St.  to  2(;th  St..  .American  .Asphalt 
Paving  Co.:  Belden  Ave..  Xnrth  Park  .Ave.  to 
\'.  Clark  St.,  R.  F.  Conway  Co.:  X.  Clifton 
.Ave..  Montana  Ave.  to  Wilson  .\vi-..  R.  F. 
Conway  Co.:  Crystal  St.,  Rockwell  St.  to  Cali- 
fornia Ave..  .American  .Asphalt  Paving  Co. ; 
E.  45th  St..  Drexel  Blvd.  to  \''incennes  Ave., 
R.  F.  Conway  Co. ;  F.  4Stli  St..  Vincennes 
.Ave.  to  Drexel  .Ave..  R.  F.  I'onwav  Co.: 
Gladys  Ave..  40th  Ave.  to  4llh  .\vo  .'  R.  F. 
Conway  Co. :  X'.  Hamilton  .\ve..  Wilson  Ave, 
to  Lawrence  .Ave..  R.  F.  Conway  (K  :  X'.  Ho- 
man  Ave..  Xorth  .Xvc.  to  Grand  .\ve..  .\meri- 
can  .Asphalt  Paving  Co. :  McHenrx  St.. 
Blanche  St.  to  X'ortli  .\vc..  R.  V.  Conwav  Co.: 
W.  19th  St.,  Johnson  St..  :!1T  ft.  west.'R.  F. 
Conway  Co..  Rossano  .Si,.  F.  liCltli  St,  to  E. 
t)7th  St..  .American  .Asphalt  Paving  Co. :  E. 
(>2d  St.,  Madison  .Ave.  t..  I  C,_R,  R..  Ameri- 
can Asphalt  Paving  Co,:  h".  .Sih  St..  Bond 
.Ave.  to  Lake  .Ave,,  R.  F.  t'nmvav  Co.;  .Starr 
Ave.,  North  Park  .Ave.  to  Sedywick  St.,  R.  F. 
Conwav  Co.;  S.  Trov  St..  W.  22.1  St.  to  W. 
26th  St.:  N.  46th  Ave..  Montrn.r  Ave,  to  Wil- 
son .'Ave..  R.  F.  Conway  Co:  X.  46th  Ct.. 
Montrose  Av.  to  Wilson  .\ve..  R.  I-'.  Conwav 
Co.;  N.  47th  .Ave.,  Montrose  ,\ve.  to  Wilson 
.Ave..  R.  F.  Conwav  Co.  Paving  with  tnacad- 
am.  S.  Robev  St.'.  W.  r,-2<\  lo  W.  Garfield 
Blvd..  Jno,  .A.  McGarrv  Co,,  1001  Securitv 
Bldg.:  97th  St..  Ave.  H  to  .Ave.  X.  Illinois  Im- 
provement &  Ballast  Co..  115  .Adams  St.;  .Ave. 
O.  106th  St.  to  10,«!fh  St..  Calumet  Coal  S: 
Teaming  Co..  2926  l".  95tli  St. :  Greenwood 
\  ve..  E.  7.5th  St.  to  a  point  225  N.  of  79th  St., 
aluniet   Coal  &  Teaming  Co. ;   Dobson  Ave., 

E.  7.5th  St.  to  E.  79(Ii  St..  Calumet  Coal  & 
Teaming  Co.:  Ellis  .A\e,,.  E.  75lh  St.  to  F..  76th 
St.,  E.  78th  St.  to  E.  7!lth  St,  Calmnet  Coal  & 
Teaminc    Co.;    Inglesidc    .Ave..    E.   75th    St.   to 

F,  79th  St..  Drexel  Ave.,  E.  75th  St.  to  E. 
7'ith  St..  Jackson  .Ave..  K.  75th  St.  to  E.  79th 
-t..  E.  7.5th  PI.,  E.  7(iili  St..  F.  77th  St.,  Cot- 

ige  Grove  .Ave.  to  C.-iry  Ave..  Greenwood 
\ve.  and  T.  C,  R.  R  ,  as  shown  on  profiles, 
'■-alumet  I'oal  &  Te.iming  I 'o.  Paving  with 
it-presscd  vitrified  p.iving  brick.  \V.  .Xorth 
-Ave..  California  ,Ave.  to  Kedzie  .Ave..  Parker, 
Washington  Co. ;  Carroll  ,Ave..  Carpenter  St. 
to  Elizabeth  St.,  American  .Asphalt  Paving 
Co. :  Centennial  PI.,  .Asblaml  .Ave.  to  Paulina 
St..  Central  Paving  Co..  172  Washington  St. ; 
W.  6.3d  St..  Ashland  Ave.,  to  P.  C.  C.  &  St.  L 
Ry.,  Ready  &  Callahan   Co,.    17th  and   Halsted 


Sis.;  ,5th  St.,  I.  C.  R.  R.  v,  llond  Ave..  Calu- 
met Coal  &  Teaming  Co.;  lOili  St.,  Halsted  St. 
to  Center  Ave.,  Ready  &  Callahan  Coal  Co.; 
Fleetwood  St.,  W.  North  .Ave.  to  Elston  Ave., 
Central  Paving  Co.;  Foster  .Ave.,  Lincoln  Ave. 
to  Central  Park  Ave.,  Citiziins'  Construction 
Co.  Paving  with  creosoted  wood  lilocks,  Mon- 
roe St.,  Clark  St.  to  La  Salle  St..  Citizens' 
Construction  Co.:  F.  42d  St.,  Lake  .Ave.  to 
I.  C.  R.  R..  Citizens'  Construction  Co,  Paving 
with  graniteb  locks,  Kingsbury  St..  Erie  St. 
to  Chicago  .Ave.,  Standar.I  P:iving  Co.  145 
LaSalle  St. 

Following  are  the  low  bids  .^ulmiilted  to  the 
Board  of  Local  Improvements,  Chicago,  111., 
Chas.  A.  A'.  Standish.  Sec'y.  Room  2(10  City 
Hall,  for  const  ructinir  cinder  sidewalks: 
.Archer  Ave.,  40th  .Ave.  to  51s(  St..  6S0  lin. 
ft.  of  walk  to  be  built,  average  cut  ?>  ft.,  aver- 
age fill  1.3  ft..  H.  P.  La r sen. '^l. 542  X.  Rockwell 
St.,  47  a/lOc  per  lin.  ft.:  Relden  .Ave.,  51st 
-Ave.  to  53d  .Ave..  2250  lin.  ft.  of  walk  to  be 
built,  average  cut  1.25  ft.,  average  fill  1.25  ft., 
I8O4  lin.  ft.  cut.,  Siewerl-C;irlsen  Co.,  38il5 
.Milwaukee  Ave,.  32  8/1  Oc  per  lin.  ft.;  45th 
.Ave..  Milwaukee  .Ave.  to  Addison  St..  860  lin 
ft.  of  walk  to  be  built,  average  fill  1.25  ft.,  745 
lin.  ft.  of  cut,  average  cut  1  ft.,  Siewert-Carl- 
sen  Co..  at  30  :V  10c  per  lin.  ft.:  •59th  .St..  Al- 
bany .Ave.  to  Kedzie  .Ave..  020  lin,  ft.  of  walk 
to  be  built,  average  fill  1%  ft..  Chas,  Chambers 
&  Sons,  5256  S.'  Wood  St..  36c  per  lin.  ft.: 
Honian  .Ave..  37th  to  39th  St..  740  lin.  ft.  of 
walk  to  be  built.  a\-erage  fill  1  ft.  496  lin.  ft, 
of  cut,  average  depth  75  ft.,  H.  P.  Larsen,  1542 
X,  Rockwell  St..  37  1 '10c.  per  lin.  ft;  Hermit 
age  Ave..  90th  St.  to  Beverly  Ave..  42o  lin.  ft. 
of  walk  to  be  built,  average  fill  1.25  ft.,  417 
lin.  ft.  of  cut.  average  depth  ,75  ft..  Chas. 
Chambers  &  .Son.  50c  per  lin.  ft,  :  Kingston 
.Ave..  79th  St.  to  711  ft.  s,.  500  lin.  ft,  of  w.dk 
to  be  built,  average  fill  2.25  fl  ,  fames  Porter. 
15.57  E.  94th  .St.,  40c  per  hn,  ft.:  102d  St,, 
Indianapolis  Ave.  to  Ewing  -\ve,,  700  lin.  ft, 
of  walk  to  be  built,  average  fill  4.25  ft.,  Jas. 
Porter.  Hanson-Undine  Co.,  28-58  E.  8;^d  St.. 
95c  per  lin.  ft.;  106th  St..  .Ave,  L  to  Calumet 
River.  370  lin.  ft.  of  walk  to  be  built,  average 
fill  2.75  ft..  11.  P  Larsen.  1512  X.  Rockwell 
St.,  S7c  per  lin  ft,:  Si  Loni-  Ave.,  38th  St, 
to  39th  St.,  990  lin  fl.  of  walk  to  be  buill. 
average  fill  1  ft..  248  lin.  ft.  cut.  5  ft.  average 
depth,  H.  P.  Larsen,  37  3/lOc  per  lin.  ft.;  38th 
St..  Kedzie  .Ave.  to  Homau  .Ave..  515  lin,  fl. 
of  walk  to  be  built,  average  fill  1%  fi..  00  lin, 
ft.  cut.  average  depth  .5  ft,  32"-'ic;  02d  St., 
Vincennes  .Ave.  lo  21o  ft,  w.,  050  lin.  ft.  of 
walk  to  lie  buill,  1%  ft,  .iverage  fill.  Fred  J. 
N'erger.  ■32?4c  per  lin.  fl-:  Ctnaielia  Si-,  15111 
-Ave.  to  46th  .Ave,.  :!0oo  hn,  ft.  of  w:dk  to  be 
buill.  average  fill  1,25  fi,  25.50  lin,  ft.  cut.  ;iver- 
age  cicpth  %  fl,.  Siewerl-Carlsen  Co..  3805 
Milwaukee  .\ve..  :!1  X/\i\-  per  lin.  fl.;  37lh 
PL,  Spaldinu  Ave.  1..  299  ft.  w,.  1130  li„.  fi.  of 
walk  to  be  built,  average  fill  1  ft,.  1171  lin.  fl. 
cut.  average  depth  1  ft  ,  H.  P.  Larsen.  :'.7  l/lOe 
lier  lin.  ft.;  112th  St,.  Slewnrt  Ave.  lo  C.  & 
W.  I.  R.  R..  27:!0  |in,_ft.  of  w:ilk  lo  In-  buill. 
.iverage  fill  1%  ft..  Li!3  lin,  fl  cut,  aver;iKe 
depth  .75  ft.,  -\,  P.  Larsen,  |:'.322  Imliana 
-\ve.,  .34c  per  lin.  ft.:  70th  Si,.  121  ft,  e.  of 
A'incennes  .Ave,  to  South  Park  .Ave,.  1300  lin. 
ft.  of  walk  to  be  built.  IV2  fl.  average  fill,  484 
lin.  ft,  cut,  a\er,-iae  ricpili  '.■!  ft  ,\,  L  Slrach.in, 
.5737   S.  May   St  .  3i;,-  per  lin     fl 

Indiana. 

•J*Bids   will   be   received   iinlil   2   \>-    111,.   ,\pnl 
15.  by  Commissioners  of  Rush  (Huiilv  al   Rush 
\  ille,    Tnd.,    for    the    coiislrnction    of    a    gra\el 
road   ill    Ripley  and   (_'enter  townships.      C,    M 
Stouc   is   County  .Auditor. 

•J«r.ids  will  lie  receiviil  until  2  p.  111..  .\pril 
15,  by  Commissioners  of  Rush  (ouiilx  al  Rush- 
ville.  IiuL,  for  the  conslruclion  of  ;i  gravel 
road  in  Posey  Township  and  a  macadam  roarl 
in  .\nderson  Township,  1.  M,  Slone  is  Coimly 
-\iiditor. 

•{•Bids  will  be  received  until  1  :3o  p.  ni.. 
April  0.  by  Board  of  County  Commissioners, 
Rockville,  lud.,  for  the  construction  of  a  grav- 
el road  in  Reserve  Township.  James  E,  Elder 
is  .Auditor. 

4«Bids  will  be  received  until  10  a.  m..  .April 
0.   bv    Board    of    County   Commissioners.    La 


fayeile.    Ind..    for    the    conslruclion    of    three 
gravel  roads  in  Tippecanoe  County. 

^Bids  will  be  received  until  noon,  .April  4, 
by  board  of  County  Commissioners,  Sullivan, 
Ind.,  for  the  construction  of  two  stone  roads 
in  Cass  Township,  and  one  stone,  sand,  clay 
and  oil  road  in  Hamilton  Township.  Ben  C. 
Crowder  is  Auditor  of  Sullivan  County. 

•{•Bids  will  be  received  until  10  a.  m.,  April 
3,  by  Board  of  County  Commissioners,  Deca- 
tur, Ind.,  for  the  construction  of  a  macadam- 
ized road  in  Wabash  Township.  H.  S.  Michaud 
is   County   Auditor. 

^Bids  will  be  received  until  10  a.  in..  .April 
3,  by  Board  of  Count>'  Commissioners,  Deca- 
tur, Ind.,  for  the  construction  of  a  macadam- 
ized road  in  St.  Alaries  Township.  H,  S. 
Michaud  is  .Auditor  of  .Adams  County. 

The  county  commissioners  at  Winchester, 
Ind.,  have  been  petitioned  for  two  roads  on 
the  Wavme  and  Randolph  county  lines.  One 
of  the  roads  starts  at  the  Ohio-Indiana  state 
line  and  runs  west  four  and  a  half  miles  to 
what  is  known  as  the  old  boundary.  The 
other  starts  at  the  Bloomingsport  pike  and 
runs   west    about   three    miles. 

The  board  of  public  works  of  Seymour, 
Ind.,  has  decided  in  favor  of  some  extensive 
street  improvements,  the  total  cost  of  wdiieh 
is  estimated  at  $65,000.  The  streets  to  be  im- 
proved are  Ewing,  Chestnut  and  Walnut,  and 
the  material  will  be  either  concrete,  asphalt, 
lirick  or  macadani  The  city's  part  of  the 
e.xpense  for  the  intersections  will  be  about 
$15,000. 

Iowa. 

The  city  council  of  Clinton,  la..-  has  been 
petitioned  for  the  re-paving  of  Fifth  .Ave., 
between  Second  and  Fifth  Sts.,  with  creosoted 
wood   blocks   and   curbing   with    concrete. 

The  following  bids  were  submitted  to  the 
board  of  public  works  of  Davenport,  la.,  for 
paving  the  alley  between  Front  and  Second, 
and  Gaines  and  Warren  .Sts.  :  C.  H.  Hubbell, 
excav.ating,  $0.44;  paving,  $1.96;  Hydraulic 
Concrete  Construction  Co.,  excavating,  $0.45; 
paving,  $1.78;  Northwestern  Construction  Co., 
excavating,  $0.40;  paving,  $1.60.  The  bids  for 
the  alley  betw-een  Sixth  and  Seventh,  Perry 
to  Brady:  C.  H.  Hubbell.  excavating.  $0.44; 
paving,  $1.95;  Hydraulic  Concrete  Construc- 
tion Co.,  excavating,  $0.47 ;  paving.  $1.83 ; 
X^orthwestern  Construction  Co.,  excavating, 
$0.40;  paving.  $1.62.  For  Brown  St.,  between 
Fifth  and  Sixth  :  C.  H.  Hubbell.  excavating, 
P^Ai:  pavin.g.  $1.98;  curbing.  $0.35 ;  Hydraulic 
Coucreie  Construction  Co..  excavating,  $0.45; 
paving,  $1.90;  curbing,  $0.35;  Northwestern 
Construction  Co..  excavating.  $0.40;  paving. 
$1.78:  curbing.  $0.33.  For  Scott  St..  between 
Fifth  and  Sixth  :  C.  H.  Hubbell.  excavating, 
$0.45;  paving,  $1.98:  curbing,  $0.-36 ;  Hydraulic 
Concrete  Construction  Co.,  excavating,  $0.45  ; 
paving.  $1.78;  curbing.  $0.35;  Northwestern 
Construction  Co..  excavating,  $0  40;  paving. 
$1.65;    curbing.    $0.33. 

The  city  council  of  Clinton.  la,,  has  been 
petitioned  for  the  re-paving  of  Fifth  .A.ve., 
between  Second  and  Fifth  Sts..  with  wood 
block      R    C.  Hart  is  city  engineer. 

Kansas. 

•{•Bids  will  be  received  until  .April  1.  by 
riiomas  McKay.  Dresden.  Kan..  Route  X'o.  2, 
for  .gr;iding  the  road  16  miles  or  more  accord- 
ing to  the  plans  and  specifications  herein  set 
out.  The  road  to  begin  at  the  southeast  corner 
of  .Section  I.  in  4'ownship  3,  south  of  Range 
29  wesl.  runiiiiig  thence  due  south  12  miles 
on  range  line  between  Ranges  28  ami  29.  thence 
west  2  miles,  thence  south  5  miles  to  county 
line,  llience  south  1%  miles  in  Sherid;in  (.'oun- 
ly.  Kan,,  llience  1  mile  west  to  the  town  of 
Seldcn. 

®J.  R.  Ramsey  of  Topeka.  Kan..  h;is  been 
awarded  the  contract  by  the  City  ( Ommission- 
ers  of  that  citv  for  eonstructini;  17  blocks  of 
lirick  p.aving  in  Topeka  for  .$60,80i;.  The  con- 
iract  calls  for  27.906  yds.  of  paving  and  13,296 
yds,  of  curb  and  gutter. 

The  Sedgv\ick  countv  commissioners.  Wich- 
ita. Kan.,  are  advertisin.g  for  bids  for  the 
construction  of  a  new  sand  clay  road  on  West 
Maple  and  West  Central  Sts..  at  a  cost  of 
about  $900   per  mile,   making  a  total   cost  of 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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$10,800  for  12  miles.  An  estimate  of  the  cost 
was  presented  some  time  ago  to  the  commis- 
sioners. The  new  road  will  join  West  Maple 
and  West  Central  Sts.,  giving  a  12-mile 
stretch  of  good,  hard  road. 
Kentucky. 

County  Judge  Buir  Wcissinger,  Louisville, 
Ky..  has"  completed  arrangements  for  the  pur- 
chase of  three  new  13-ton  steam  rollers  for 
the  countrv  roads. 

The  Ryle  &  South  Fork  Turnpike  Co..  of 
Rvle,  Kv.,  has  been  incorporated  with  a  capi- 
tal stock  of  $4,000.  The  incorporators  pre 
William  Williford.  Sam  Rust,  J.  E.  McCor- 
mack,  Everett  Williford,  Curtis  Jackson  of 
Ryle:  Elmer  Waters  and  E.  J.  Baker  of 
Berksher. 

Louisiana. 

©Advices  from  Franklinton,  La.,  state  that 
the  contract  for  grading  the  town  street.s  has 
been  let  to  J.  S.  Moo<ly  of  Ponlarvillc,  Miss. 

Michigan. 

+A11  bids  received  for  the  construction  of 
the  Bay  Shore  road  have  been  rejected  by  the 
County  Commissioners,  Menominee.  Mich., 
and  the  work  readvertised  for  April  10. 

At  the  regular  election  in  April  the  voters 
of  Bark  River  township,  Delta  county,  Mich., 
will  be  asked  to  vote  on  the  proposition  to 
issue  the  bonds  of  the  township  in  the  amount 
of  $6,300  to  allow  the  construction  of  three 
miles  of  macadam  road  in  that  township.  Es- 
canaba  is  the  county  seat  of  Delta  county. 
Minnesota. 

^Bids  will  be  received  until  10  a.  m.,  April 
3  by  Board  of  County  Commissioners,  Ramsey 
County,  St.  Paul,  Minn.,  for  the  improvement 
of  the  following  named  roads  in  Ramsey 
County.  All  as  per  plans  and  specilications  on 
file  in  the  office  of  Geo.  J.  Ries,  County  Audit- 
or of  said  county.  Grade,  clay  and  gravel  the 
Barlow  road  from  the  Manomin  road  north  2 
miles;  grade,  clay  and  gravel  the  Lexington 
Ave.  extension  from  Turtle  Lake  road  north 
and  west  1%  miles  to  a  connection  with  the 
Ehvood  road  at  the  Anoka  County  line;  grade, 
clav  and  gravel  Rice  St.  from  the  Turtle  Lake 
road  north  1  mile  to  the  Anoka  County  line. 
Grade  and  macadamize  the  Bald  Eagle  and 
Hugo  road  north  from  Bald  Eagle  junction 
north  1%  miles  to  the  Washington  County 
line.  Also  the  improvement  of  Fourth  St., 
Village  of  White- Bear. 

The  board  of  public  works  of  St.  Paul, 
Minn.,  has  ordered  the  paving  of  Jackson  St., 
University  Ave.  to  Valley  St.  The  estimated 
cost  of  the  work  is  $7,.500.  The  sum  of 
$5,000  has  been  set  aside  from  the  general 
fund. 

The  board  of  public  works  of  Mmneapolis, 
Minn.,  has  rejected  all  bids  for  the  paving 
of  Rosabel  St.,  between  Ninth  and  10th  Sts., 
because  of  objection  of  property  owners  to  the 
improvement. 

The  city  council  of  Mankato,  Minn.,  has 
been  petitioned  for  the  paving  of  Hickory  St., 
from  the  C,  M.  &  St.  Paul  railway  track  to 
Broad  St.,  with  creosoted  block,  and  for  the 
paving  of  a  portion  of  Front  St.,  to  be  paved 
with   creosoted   block. 

Missouri. 

At  a  recent  meeting  of  the  Pettis  county 
farmers  and  business  men  for  the  purpose  of 
discussing  good  roads,  decided  to  petition  the 
Pettis  county  court  to  call  a  special  election 
for  the  purpose  of  voting  an  issue  of  $400,000 
in  bonds  to  build  10  rock  roads,  radiating 
from   Sedalia. 

Montana. 

A  movement  has  been  started  by  citizens 
of  Kalispell,  Mont.,  to  have  the  country  road 
from  Columbia  Falls  to  Belton.  the  gateway 
to  the  Glacier  National  Park,  improved  for 
the  rapid  passage  of  automobiles,  and  the  aid 
of  the  commissioners  of  the  National  Forest 
Service   will  be  asked. 

Nebraska. 

•J«Bids  will  be  received  until  April  10,  it  is 
by  the  City  Council  of   Hastings,   Neb., 


12th  Sts.,  and  Burlington  Ave.  between  2d  and 
3d  Sts.  Brick  will  be  used  in  both  districts. 
4»Bids  will  be  received  until  noon,  Marcli 
30,  by  Roscoe  C.  Ozman,  City  Clerk,  Lincoln, 
Xeh.,  for  the  work  of  paving  in  District  No. 
24,  being  the  alley  between  Q  and  R  Sts.,  from 
10th  to  Iltli  Sts. 

Bids  will  be  received  until  noon,  March  30, 
bv  Roscoe  C.  Ozman.  Clerk,  Lincoln,  Neb.,  for 
paving  in  District  190,  being  2.5lh  St.  from 
Vine  to  X  St.,  or  M.  P.  Ry.  right  of  way.  City 
Engineer's  estimate  is  as  follows:  Vitrified 
brick  paving,  class  B,  1  year  guarantee,  $2.15 
per  sq.  yd.;  artificial  stone,  curbing,  class  1, 
.>5c  per  lin.  ft. ;  artificial  stone  curb  and  gutter, 
18  in.  gutter,  1  year  guarantee,  80c  per  lin.  ft. ; 
extra  grading,  50c  per  cu.  yd. ;  extra  concrete, 
$7  per  cu.  yd.;  extra  broken  stone,  $2.25  per 
cu.  yd.;  extra  sand  in  place,  $1.15  per  cu.  yd.; 
resetting  old  curb,  15c  per  lin.  ft.;  cement 
grouting  for  brick  paving,  13c  per  sq.  yd. ; 
asphalt'filler  for  brick  paving,  25c  per  sq.  yd.; 
paving  pitch  for  brick  paving,  22c  per  sq.  yd. ; 
relaying  cement  sidewalks,  6c  per  sq.  yd. ;  re- 
laying brick  sidewalks,  5c  per  sq.  yd. 

'®The  paving  committee  of  the  city  council 
of  Lincoln,  Neb.,  has  re-awarded  the  contract 
for  the  paving  of  district  No.  183  to  Michael 
Ford  for  $3n,694.  The  work  will  be  done 
with  either  Bermudez  or  Trinidad  asphalt. 
District  No.  183  runs  on  C  St.,  from  19th  to 
27th ;  B  St.,  from  19th  to  20th,  and  19th  from 
A  to  D  Sts. 

Property  owners  along  H.  St.  have  peti- 
tioned the  city  council,  Fremont,  Neb.,  for 
the  paving  of  H  St.,  from  10th  to  14th  Sts. 

A  movement  is  on  foot  to  pave  North 
0th.  North  10th  and  North  11th  Sts.,  in  Nor- 
folk, Neb.,  as  far  as  Prospect  Ave.,  and  Nor- 
folk Ave.  west  to  13th  St.  Petitions  are  now 
being  circulated. 

New  Jersey. 
The  Hudson  County  Boulevard  Comniis- 
sion,  Jersey  City,  N.  J.,  received  the  following 
bids  March  16  for  the  improvement  of  the 
Boulevard  in  the  Bayonne,  Bergen  and  Green- 
ville sections.  Tlie  bids  were  received  on  a 
percentage  of  estimated  cost :  Bergen  section. 
Van  Keuren  &  Son,  71  per  cent;  Thos.  Har- 
rington Sons  Co.,  92  per  cent;  Joseph  Mur- 
phv  &  Son,  Inc.,  69%  per  cent;  Edward  P. 
O'Neill,  85  per  cent;  J.  F.  Shanley  Co.,  99 
per  cent,  and  Wm.  Baker,  59  per  cent.  Green- 
ville section,  W.  J.  Curley,  85  per  cent;  Jos. 
Murphv  &  Son,  69%  per  cent,  and  Wm. 
Baker,  59  per  cent.  Bayonne  section,  M.  J. 
Curlev,  85  per  cent:  Jos.  Murphy  &  Son, 
73%.  per  cent,  and  Wm.  Baker,  50  per  cent. 
The  figures  prepared  by  Frederick  Dunham 
gave  the  cost  of  the  work  on  the  Bergen  sec- 
tion as  $86,.375,  the  Bayonne  section  as  $24,- 
339,  and  the  Greenville  section  as  $31,187. 
New  Mexico. 
A  petition  is  being  circulated  in  the  vicinity 
of  Barelas  bridge  asking  that  the  county  com- 
missioners, Albuquerque,  N.  Mex.,  condemn 
several  hundred  ft.  of  land  between  Cromwell 
Ave.  and  Bridge  St..  on  South  Fourth  St., 
in  an  effort  to  have  the  road  through  Barelas 
cleared  and  a  straight  street  made  to  the 
bridge. 

The  county  of  Bernalillo,  Albuquerque,  N. 
Mex.,  county  seat,  has  made  financial  arrange- 
ments to  construct  this  year  a  road  along  the 
Rio  Grange  from  one  extremity  of  the  county 
to  the  other.  The  sum  of  $10,000  is  available 
for  the  road  from  the  Sandoval  county  line 
to  Albuquerque,  nine  miles,  and  the  Terri- 
torial Good  Roads  Commission  will  construct 
the  road. 

New  York. 
•J-Bids  will  be  received  until  2  p.  m.,  .-Xpril 
3,  by  George  Mc.A.neny,  President  Borough  of 
Manhattan,  New  York  City,  8  street  improve- 
ment contracts,  the  largest  being  as  follows: 
No.  7,  for  regulating  and  repaving  with  sheet 
asphalt  pavement  with  close  binder  on  a  con- 
crete foundation  the  roadway  of  Ave.  C  from 
the  north  side  of  Houston  St.  to  the  south  side 
of  12th  St.  Engineer's  estimate  of  amount  of 
work  to  be  done:  6,640  sq.  yds.  of  asphalt 
pavement    (including    binder    course),    except 


said,   .. ,    _ 

for    paving   Hastings    Ave.    between   4th    and 

4.  indicates  work  novr  open  for  bids.    ®  indicates  a  contract 


the  railroad  area;  1,280  sq.  yds.  of  asphalt 
pavement,  including  binder  course,  in  the  rail- 
road area  (no  guarantee)  ;  1,570  cu.  yds.  of 
Portland  cement  concrete ;  4,800  lin.  ft.  of  new 
bluestone  curbstone,  furnished  and  set ;  100  lin. 
ft.  Of  old  bluestone  curbstone,  redressed,  re- 
jointed  and  reset;  2  noiseless  heads  and  covers, 
complete,  for  sewer  manholes,  furnished  and 
set.  The  time  allowed  for  doing  and  complet- 
ing the  above  work  will  be  40  working  days. 
Tlie  amount  of  security  required  will  be 
$6,000. 

•J«Bids  are  ordered  until  7  :30  p.  m.,  April 
17,  by  Grover  E.  Yerdon,  City  Clerk,  James- 
town, N.  Y.,  for  constructing  8535  sq.  yds.  bi- 
tuminous macadam  on  East  State  St.,  3280  sq. 
yds.  bituminous  macadam  on  West  State  St., 
and  4885  sq.  yds.  cobble  gutter. 

®Thc  Board  of  Contract  of  Rochester,  N. 
Y.,  has  awarded  the  contract  for  constructing 
about  a  half  mile  of  roadway  and  walks  in 
Exposition  Park  to  A.  Freiderich  Sons  &  Co., 
for  $14,018. 

©Following  contracts  have  been  awarded  by 
the  State  Commission  of  Highways,  Albany,  N. 
Y.,   for   the   improvement   of   public   highways 
by  state  aid ;   bids   received   March   20 :   Road 
No.  879,   Shakers-Watervliet,  Albany   County, 
6.40   miles,   with   trinidad,   John   E.    Consalus, 
Albany,  N.  Y.,  $76,600 ;  Road  No.  5074,  Schlo- 
dack  Centre- Valatie,  part  4,  Columbia  County, 
4.30  miles    with  residuum,     Thomas     Shaugh- 
nessy  &  Co.,  Albany,  $48,900;  Road  No.  884, 
Malone-Fort     Covington,     part     1,     Franklin 
Colmty,  3.58  miles,  with  residuum,  St.     Regis 
Construction  Co.,  Albany,  $42,222;    Road  No. 
885,    Moire-South    Bombay,    Franklin    County, 
8..58   miles,    with    residuum,   James    Anderson, 
Albany,  $84,429;     Road     No.  5076,     Malone- 
Moira,  Franklin   County,  5.22   miles,  with  re- 
siduum,   James    Anderson,     Albany,    $59.579 ; 
Road  No.  6.59,  Brunswick-Lansingburg,  Rens- 
selaer County,  5.07  miles,  with  residuum,  John 
W.  Flinn,  Waterford,  $55,488;  Road  No.  858, 
Whitney's  Point-Upper  Lisle,  Broome  County, 
4.27  miles    T.  H.   Gill  &  Co.,  Boston,  Mass., 
$46,316;   Road  No.  687,  Fair  Haven-Sterling- 
Martville.  Cayuga  County,  5.30  miles,  with  re- 
siduum,  Mosier   &  Summers,   Buffalo,   N.   Y., 
$62,000;    Road     No.  87:3.     Brockton-Stockton, 
Chautauqua   County,     2.93     miles.     Miller    & 
Knickenburg,    Buffalo,    N.    Y.,   $30,525;    Road 
No.  666,  Plymouth-Kirk,     Chenango     County, 
4  90  miles,  with  residuum,  E.  D.  Baker,  Bing- 
hamton,  N.  Y.,  $53,548 ;  Road  No.  777.  Platts- 
burg-Cadvville,   Clinton    County,     4.33     miles, 
with  residuum,  Spellman-Oliver  Co.,  Chateau- 
gay,  $39,970;  Road  No.  5072,  Livingston-Hud- 
son, part  1,  Columbia  County,  3.62  miles.  Cats- 
kill  Supply  Co.,  Catskill,  N.  Y.,  $41,990;  Road 
No    5073,   Livingston-Hudson,  part  2,  Colum- 
bia County,  5.10  miles.  De  Graff  &  Hogeboom, 
Kingston,  N.  Y..  $66,700;  Road  No.  712,  Ar- 
menia-Sharon  Station,  Dutchess   County.  2.29 
miles   Lane  Construction  Co..  Meriden.  Conn., 
$20,649;  Road  No.  625.  Theresa-.-Kntwern,  part 
2   Jefferson  Countv.  5.37  miles,  with  residuum. 
Dale   Engineering   Co..  Utica,   N.  Y.,  $54,420; 
Road  No.  626,  Burrs  Mills-S.  Champion.  Jef- 
ferson  County,     4.56     miles,     with  residuum. 
Semper  Bros..  Watertown,  $49,917.    Contracts 
on  the  following  roads  have  not  as  yet  been 
awarded:     Road  No.  790,  Cohoes  City  Line- 
Boghts  Corner,  Albany    County,     2.11     miles; 
Road   No.  695.   Otto-Cattaraugus,  Cattaraugus 
County    121    miles,  bids   exceeded   appropria- 
tion •  Road  No.  697,  Otto-E.  Otto,  Section  2, 
Cattaraugus  County.  2.27  miles,  bids  exceeded 
appropriation;     Road    No.    763,     Hollowville- 
Craryville,  Columbia  County,  7.14  miles ;  Road 
No  679,  W.  Stephentown-Stephentown  Center, 
Rensselaer  County,  4.14  miles:  Road  No.  680, 
Stephenson   Center-Massachusetts.    Rensselaer 
County,  3  92  miles:  Road  No.  5084,  Schodack 
Center-Valatie,  part  3.  Rensselaer  County,  2.90 
miles-    Road    No.    4074,    Extension    Schodack 
Hudson,  parts  1  and  2,  Columbia  County,  8.. 0 
miles;    Road    No.    4074,    Extension    Schodack 
Center-Valatie.  parts  3  and  4,  Columbia,  Rens- 
selaer Counties,  7.20  miles. 

The  board  of  supervisors  of  Wayne  county, 
I  vons  N  Y..  has  approved  the  plans  for 
the  building  of  about  ei,ght  miles  of  county 
highwav  bv  state  aid  this  summer.     The  total 
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aggregate  estimated  cost  of  these  proposed 
roads  is  $73,700,  divided  as  follows:  Clyde- 
Resort  road,  part  1,  3.87  miles,  estimate,  $30,- 
■500;  Lyons-Sodius  Point  road,  part  1,  3  miles, 
estimate,  $31,100;  Macedon-Carter  Four  Cor- 
ners road,  l:lfi  miles,  estimated  cost,  $12,100. 
Bea!  M.  Smith  is  clerk  of  the  board  of 
supervisors. 

North  Carolina. 

•fiBids  will  be  received  until  April  8,  by 
Fayetteville,  N.  C,  for  the  construction  of 
$35,000  worth  of  light  traffic  pavement.  H.  J. 
McBuie  is  City  Clerk. 

Contracts  will  be  let  some  time  during  the 
summer  in  Bat  Cave,  N.  C,  for  the  construc- 
tion of  about  10  miles  of  rock  pavement.  W. 
L.  Spoon,  Chappel  Hill,  N.  C,  is  the  engineer. 
G.  W.  Conner,  Bat  Cave,  has  charge  of  the 
work. 

Ohio. 

4*Bids  will  be  received  until  10  a.  m.,  March 
31,  by  Charles  J.  Sanzenbacher,  County  Audit- 
or, Toledo,  O.,  for  furnishing  and  delivering 
macadam  materials  required  in  the  repair  of 
Stone  Road  No.  33,  known  as  the  Weckerley 
Road  in  Waterville  Township,  from  Swan 
Creek  to  White  House  corporation  line. 

^Bids  will  be  received  until  11  a.  m.,  April 
15,  by  Board  of  County  Commissioners.  Cleve- 
land, O..  for  the  grading,  draining  and  improv- 
ing of  Wooster  Pike  Road,  No.  3,  from  end  of 
the  present  brick  road  to  the  Medina  County 
line  in  Strongsville  Township  in  accordance 
with  the  form  of  contract  and  specifications 
to  be  furnished  by  Frank  R.  Lander,  Connty 
Surveyor. 

®James  C.  Wonders,  State  Higliway  Com- 
missioner, at  the  office  of  County  Commission- 
ers, Hamilton,  O.,  has  awarded  the  contract 
for  grading  and  macadamizing  2.10  miles  of 
road  in  St.  Clair  Township,  to  Carver  Con- 
tracting &  Transfer  Co.,  of  Hamilton,  for  $15,- 
|i8fi.     Bids  were  opened  March  24. 

The  good  roads  commissioners.  Dollar  Bank 
Bldg.,  Youngstown,  O.,  have  received  the 
following  bids  for  the  improvement  of  the 
Powers  road,  4,900  ft.  long,  and  extending 
from  the  Lansingville  school  house  to  the 
Youngstown  and  Poland  road,  at  Simon's 
corners:  W.  E.  Gartland,  $13,824;  Martin 
Connelly  &  Son,  $14,668;  Oakley  &  Ensign 
of  Cortland,  $13,323;  Turner  &  Olson,  $13,023; 
Kennedy  Bros.,  $14..3O0 ;  Charles  Harris,  $13,- 
!l41,_and  L.  K.  H.  Young,  $17,270.  For  the 
Division  St.  work,  which  is  a  connection  18 
ft.  in  length,  between  Division  St.  and  the 
Salt  Springs  road.  G.  A.  Galdini  &  Co..  $1,800; 
L.  H.  Young.  $1,817;  Cleveland  Trinidad  Co., 
$2,236;  Oaklev  &  Ensign,  $1,510;  Gray  & 
Shook,  $1,889;  Ross  O'Rourkc,  $1,912.  The  _ 
proposed  improvement  on  the  Shady  Run' 
road,  extending  from  Poland  .Ave.  to  Kyles' 
Corners:  Tames  Colucci.  $11,173;  D.  J.  Shen- 
nak.  $.9,872;  F.  L.  Geiger  of  Warren.  $11,630; 
G.  A.  Galdini  &  Co.,  $10,477;  Oaklev  &  En- 
sign, $10,691;  Ed.  Kane,  $11,027.  and  McKee 
&  Co.,  $10,064.  The  low  bidders  on  each  of 
the  above  jobs  will  secure  tlie  contract.  Bonds 
in  the  sum  of  $125,000  have  been  voted  for 
this  purpose 

The  good  roads  committee  of  Clark  county, 
Springfield.  O,,  has  passed  a  resolution  in 
favor  of  the  paving  of  Yellow  Springs  pike 
so  as  to  make  it  a  good  stone  road.  The 
county  commissioners  will  lie  asked  to  make 
the  improvement. 

.■\n  election  is  to  be  held  in  Beaver  town- 
-liip,  Beaver,  O.,  to  see  whether  the  two  miles 
'if  road  from  North  Lima  to  East  Lewistown 
.ere  to  be  paved.  The  strip  of  road  joins 
the  Youngstown-Columbiana  paved  road  at 
Mortb   Lima  and  runs  directly  west. 

The  city  council  of  Cincinnati,  O.,  has 
■  idopted  ordinances  calling  for  the  resurfac- 
ing of  1.3th  St.,  between  Greenup  and  (iar- 
rard  Sts.,  and  20th  .St.,  frotn  Eastern  to  Glen- 
way  .Ave.,  with  brick  paving.  Ordinances 
■  rdering  the  paving  of  sidewalks  on  Holinan 
St.,  between  loth  and  IGth  Sts.,  with  cement 
were  also  adopted. 

The  county  commissioners,  Cincinnati,  O.. 
have  approved  an  estimate  of  $10,515  as  the 
cost  of  improvin.g  the  Groesbeck  road  from 
the  city   corporation    line   to   the   e;i>t   line   nf 


College  Hill,  ami  plaii«  .nid  specifications 
have  been  ordered.  The  conmiisisoners  have 
also  been  petitioned  for  the  improvement  of 
the  road  leading  from  AI  i.nnin.wn  to  Cleves 
and  Valley  Junction. 

Property  owners  alotig  the  Lexington  road, 
which  is  to  be  improved  during  the  coming 
summer  by  the  Stiirk  cniinty  commissioners. 
Canton.  O.,  for  a  distance  of  one  mile  north 
from  the  Alliance  corporation  line,  by  the 
construction  of  a  comliinafion  dirt  and  brick 
paved  highway,  have  ask<-d  the  commissioners 
to  have  the  paving  placed  in  the  middle  of  the 
roadway.  It  is  planned  to  have  the  roadway 
to  a  width  of   16  ft, 

Oklahoma. 

®The  city  of  Oklahoma  City.  Okla..  has 
awarded  contracts  for  paving  to  the  Cleveland 
Trinidad  and  the  Western  Paving  companies. 
The  former  concern  secured  $147,186  of  the 
work  and  the  latter  $351,818.  The  following 
list  shows  all  the  contracts  and  bids  submit- 
ted: Linwood  :  Cleveland,  $7(1,7,55;  Western, 
$75,911;  Levy,  $71,681.  Lindsay:  Cleveland. 
$9,628  ;  Western,  $9,773  ;  Levy,  $8,933.  Wheel- 
er :  Cleveland,  $9,530  ;  Western,  $9,765  ;  Levy, 
$8,969;  Shelbv-Downard,  .$8,900.  Walker; 
Cleveland,  $14,881.  Bath:  Western,  $707. 
Olie:  Cleveland.  $33,874;  Western,  $34,048; 
Levy,  $31,157;  Shelbv-Downard,  $30,840.  Sev- 
enth: Western,  $30,395.  Thirty-first  St.: 
Cleveland,  $4,252;  Western.  $4,268;  Lew,  $3,- 
830.  Forty-first  St, :  Cleveland,  $23,160.  Sev- 
enteenth St.;  Cleveland.  $36,509;  Western. 
$59,029;  Levy.  $21,411.  Thirty-seventh  St.: 
Western,  $52,815;  Levy,  $52,180.  Poplar: 
Western,  $44,846;  Lew,  $48,426.  Robinson: 
Western,  $142,873. 

The  city  council  of  Oklahoma  City,  Okla,. 
has  passed  resolutions  providing  for  the  pav- 
ing, curbing,  etc.,  of  the  following  streets  and 
avenues:  Pottavi'atomie  Ave.  from  the  west 
line  of  Broadway  to  the  east  line  of  Western 
Ave. ;  Pine  St.  from  the  west  line  of  Wal- 
ker .Ave.  to  the  east  line  of  Shartel  Ave. ; 
Noble  Ave.  from  the  west  line  of  Walker 
.\ve.  to  the  east  line  of  Western  .A.ve. ;  Shartel 
Ave.  from  the  south  line  of  Chickasaw  Ave. 
to  the  north  line  of  the  St.  Louis  &  San 
Francisco  Railway  Right  of  Way;  Lee  .\ve. 
from  the  south  line  of  Chickasaw  Ave.  to  the 
north  line  of  the  St,  Louis  &  San  Francisco 
Railway  Right  of  Way;  Dewey  Ave.  from  the 
south  line  of  Chickasaw  Ave.  to  the  north  line 
of  the  St.  Louis  &  San  Francisco  Railway 
Right  of  Way;  Western  -Ave.  from  the  north 
line  of  Twenty-third  St.  to  the  north  line  of 
Thirty-third  St.,  going  west;  Twenty-second 
St.  from  the  west  line  of  McKinley  Ave.  to 
the  east  line  of  Florida  Ave. ;  Hudson  .\ve 
"from  the  south  line  of  Reno  Ave.  to  the  north 
line  of  the  St.  Louis  &  San  Francisco  Rail- 
way Right  of  Way:  Dewey  Ave.  from  the 
north  line  of  Seventh  St.  to  the  south  line 
of  Eleventh  St.  :  Francis  Ave.  froin  the  north 
line  of  Fourth  St.  to  the  south  line  of  Ninth 
St. ;  Francis  Ave.  from  the  north  line  of  Six- 
teenth St.  to  the  south  line  of  Twenty-fifth 
St. ;  Reno  Ave.  from  the  west  line  of  Wes- 
tern .■\ve.  to  the  east  line  of  Douglas  Ave. ; 
California  Ave.  from  the  west  line  of  Western 
.\ve.  to  the  east  line  of  Douglas  Ave.:  Grand 
.\ve.  from  the  west  line  of  Western  Ave. 
to  the  cast  line  of  Houglas  .\ve. ;  Phillips  Ave. 
from  the  north  line  of  Second  St.  to  the 
south  line  of  Fourth  St  ;  Durland  Ave.  from 
the  north  line  of  Second  St.  to  the  south  line 
of  Fourth  St. ;  Fourth  St,  from  the  west  line 
of  Western  Ave.  to  the  east  line  of  Douglas 
.\ve.  :  Third  St.  from  the  west  line  of  Klein 
-\ve.  to  the  east  line  of  Pemisylvania  .\ve. : 
l-'iftli  St.  from  the  west  line  of  Western  Ave. 
to  the  east  line  of  .Ames  .Ave.:  Seventh. 
F.igth  and  Ninth  Sts,  from  the  east  line  of 
Indiana  Ave.  to  the  c:ist  line  of  Linwood 
Blvd.,  and  Kentucky  .Ave.  from  the  north 
line  of  Linwood  Blvd.  to  the  south  line  of 
Tenth  St.;  AIcKinlry  .\ve.  from  the  north 
line  of  Tenth  St.  to  the  south  line  of  h'our- 
teenth  St.  ;  AlcKinley  .\ve.  from  the  north 
line  of  Fifth  St.  to  the  south  line  of  Tenth 
St.;  McKinley  .Ave.  from  the  north  line  of 
i^ixteenth  St.  to  the  south  line  of  Thirty- 
fourth    St.;    Ames   .Ave.    from   the   north    line 


of  the  RocJ<  Island  Right  of  Way  to  the 
south  line  of  Tenth  St. ;  Amco  Ave.  from  the 
north  line  of  Sixteenth  St.  to  the  south  line 
of  Twenty-third  St.  :  .Ames  Ave.  from  the 
south  line  of  Thirteenth  St..  going  east,  to 
the  south  line  of  Sixteenth  St.  :  .Ames  .Ave, 
from  the  north  line  of  Twenty-fifth  St,  to  the 
south  line  of  Thirty-sixth  St.:  Douglas  .Ave. 
from  the  soiuh  line  of  Reno  .Ave  to  the 
south  line  of  Tenth  St.;  P,rauer  .Ave.  from 
the  north  line  of  Fifth  St.  to  the  south  line  of 
Tenth  St. ;  Eighth  St.  from  the  west  line  of 
Klein  Ave.  to  the  east  line  of  Indiana  .Ave.; 
Ninth  St.  from  the  west  line  of  Klein  .Ave. 
to  the  east  line  of  Indiana  .Ave.  ;  Ellison  .Ave. 
from  the  north  line  of  Sixth  St.  to  the  south 
line  of  Tenth  St.  ;  Douglas  .Ave.  from  the 
north  line  of  Sixteenth  St.  to  the  south  line 
of  Seventeenth  St,  :  Kentucky  .Ave.  froiu  the 
north  line  of  Tenth  St.  to  the  south  line  of 
Sixteenth  St. ;  Florida  Ave.  from  the  north 
line  of  Sixteenth  St.  to  the  south  line  of 
Twenty-third  St. ;  Seventeenth  St.  from  the 
west  line  of  Classen  Blvd.  to  the  east  line  of 
.Ames  Ave. ;  Military  Ave.  from  the  north 
line  of  Twenty-fourth  St.  to  the  south  line 
of  Thirty-fourth  St. ;  Geary  Ave.  from  the 
south  line  of  Third  St.  to  the  south  luie  of 
Eighth  St.;  Thirty-first  St.  from  the  east 
line  of  Western  Ave.  to  the  west  line  of 
Shartel  Ave. ;  Florida  Ave.  from  the  north 
line  of  Thirtieth  St.  to  the  south  line  of 
Thirty-fourth  St. ;  Thirty-second  St,  from  the 
east  line  of  Florida  Ave.  to  the  west  line  of 
Western  Ave. :  Twenty-ninth  St.  from  the 
east  line  of  Classen  Blvd.  to  the  west  line  of 
Western  Ave. ;  Thirtieth  St.  from  the  east 
line  of  Classen  Blvd.  to  the  west  line  of  Wes- 
tern Ave.;  Twenty-seventh  St.  from  the  east 
line  of  Classen  Blvd.  to  the  west  line  of  Mili- 
tary Ave.;  Twenty-eighth  St.  from  the  east 
line  of  Classen  Blvd.  to  the  west  line  of 
Military  Ave. ;  Olie  .Ave.  from  the  north  line 
of  Thirtieth  St,  to  the  south  line  of  Hill  St.; 
Twenty-fourth  St.  from  the  west  line  of 
Classen  Blvd.  to  the  east  line  of  .Ames  .Ave. : 
4"wenty-first  St.  from  the  west  line  of  Clas- 
sen Blvd.  to  the  east  line  of  Florida  .Ave. ; 
Everest  Ave.  from  the  north  line  of  Sixth 
St.  to  the  south  line  of  Tenth  St. ;  Kelley  .Ave. 
from  the  north  line  of  Sixth  St.  to  the  south 
line  of  Tenth  St. ;  Sixth  St.  from  the  east 
line  of  Stonewall  .Ave.  to  the  west  line  of 
East  Ave. ;  Idaho  .Ave.  from  the  north  line 
of  Fourth  St.  to  the  south  line  of  Sixth  St.; 
Stonewall  Ave.  from  the  north  line  of  Fourth 
St.  to  the  south  line  of  Tenth  St.  ;  Fourteenth 
St.  from  the  east  line  of  Broadwav  to  the 
west  line  of  the  A..  T.  &  S.  F.  Ry.  Right  of 
Way;  Thirteenth  St.  from  the  east  line  of 
Dale  Ave.  to  the  west  line  of  the  .A.,  T.  &  S. 
F.  Ry.  Right  of  Way ;  Oklahoma  .Ave.  from 
the  north  line  of  Eighth  St,  to  the  seuth  line 
of  Park  PI. ;  Euclid  .Ave.  from  the  east  line 
of  Lottie  Ave.  to  the  west  line  of  Bath  .Ave,  ; 
Eleventh  St.  from  the  east  line  of  Lottie  .Ave. 
to  the  west  line  of  Bath  .Ave. ;  Lee  .Ave. 
from  the  north  line  of  Main  St.  to  the  north 
line  of  the  Rock  Island  Ry.  Right  of  Way, 
;uid  from  the  north  line  of  .Second  St,  to  the 
soiUh   line  of  Eleventh    St, 

The  city  council  of  Hugo.  Okla,.  has  passed 
resolutions  ordering  nearly  two  miles  of 
streets  paved,  and  bids  will  be  advertised  for 
at  once.  The  paving  to  be  done  calls  for  road 
asphalt  on  macadam  base  Work  will  hegin 
by  the  middle  of  .April. 

Oregon. 

The  Douglas  comity  commissioners.  Rose- 
luirg.  Ore.,  have  just  purchased  road  ma- 
chinery, comprising  two  carloads.  One  car 
will  be  unloaded  at  Drain  and  the  other  at 
Roseburg  and  the  tools,  etc..  distributed  from 
those  two  points  to  the  various  road  districts. 
The  new  equipment  includes:  Two  couqilcte 
rock  crushin.g  plants:  16  two  and  four  horse 
.graders;  31  Fresno  scrapers;  23  .Slip  scrap- 
ers; 12  road  plows:  I  road  rooter^  :  144  shov- 
els; 60  picks;  48  m.attocks.  and  17  axe^  The 
approximate   cost    is  $8.01)0. 

The  City  Council  of  Portland,  Ore,.  !i.i-  :id- 
\  anced  the  proceedings  for  the  improvement 
of  Main  St.,  estim:ilcd  to  cost  $12,000,  Crushed 
rock  will  be  used. 


^  indicates  work  now  open  for  bids.     ?  indicates  a  contract  let  recently. 
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Pennsylvania. 

The  comiHon  coimoil  of  New  Castle,  Pa., 
has  passed  an  (irdiiiaiice  providing  for  the 
paving  of  Atlantic  Ave.,  at  an  estimated  cost 
of  $30,000.     The  paving  will  be  50  ft.  wide. 

Tennessee. 

®Thc  following  contracts  have  been  award- 
ed by  the  City  Commissioners  of  Memphis. 
Tenn..  for  street  pavinp  ag.gregating  a  cost  of 
$170."«l(i:  McNeil  St.,  Jeflferson  to  Union 
Ave.,  tar  macadam,  R.  C.  Houston.  Jii.lil'O ; 
Walker  ,\ve..  College  St,  to  Mississippi  Blvd., 
tar  macadam,  R.  C.  Houston.  $13,780;  College 
St.,  Parkway  to  Kerr  -Vve..  lar  macndaMi,  R. 
C.  Houston,'  $-2,08(.):  Dunlap  St.,  Poplar  to 
Jack.son  .'Vve.,  tar  macadam,  H.  P.  Strcichcr  &• 
Co..  $22,148:  Oliver  Ave.,  Rembert  to  Cooper 
St.,  tar  macadam,  S.  W.  Jolinson.  $0,812 ; 
Rarksdale  St.,  Union  .-Xve.  to  Nashville,  Chat- 
tanooga &  St.  Louis  R.  R.,  bituminods  macad- 
am, F.  D.  Harvey  &  Co.,  $18,602;  Bellcvue 
Blvd.,  Autumn  to  Jackson  .Ave.,  tar  macad- 
am, F.  D.  Harvey  &  Co.,  $10,887;  Cox  St., 
Central  to  Madison  Ave.,  tar  macadam,  F.  D. 
Harvey  &  Co.,  $18,222:  South  Cooper  St.,  Cen- 
tral .\ve.  to  Parkway,  tar  macadam,  S.  W. 
Jolmson.  $30.477 ;  Jefferson  .-Xve..  Main  to  Lau- 
derdale St.,  crcosotcd  wood  blocks,  E.  J.  Wet- 
terstrom.  $20,227:  Mississippi  Blvd.,  Trigg  to 
Kerr  Ave.,  brick.  Roach  &  Mannigan,  $11..537 ; 
Florida  St..  Trigg  .-Xvc.  to  Parkwav.  l)rick. 
Roach  &•  Mannigan.  $8,873. 

Texas. 

^Bids  will  be  received  until  noon.  April  11. 
by  John  .\she.  County  Auditor,  Houston.  Tex,, 
for  furnishing  one  road  roller. 

4*Bids  will  be  received  until  noon,  .April  11. 
by  John  B.  .\shc.  County  .-\uditor,  Houston. 
Tex.,  for  paving  4%  miles  on  Cedar  Bayou. 
Crosby  and  Houston  Road,  with  shell.  Howe 
&  Wise  are  County  Engineers. 

^•Bids  will  be  received  until  2  p.  ni..  .April 
18,  by  Capt.  P.  W.  Whitworth,  Constructing 
Quartermaster,  Fort  Crockett,  Galveston,  Tex., 
for  the  construction  of  mud  shell  roads  an<I 
walks   at  the   post. 

•{•Bids  w-ill  be  received  until  noon,  .\pril  11, 
by  John  B.  Ashe,  County  .Auditor,  Houston. 
Tex.,  for  paving  Battleground  Road  from 
Deer  Park  to  Lynchburg  Ferry  with  ( 1  )  ihell 
and  (2)  gravel  and  shell.  T-fowe  &  Wise. 
County   Engineers. 

^Bids  will  he  received  until  noon.  .April  11, 
by  John  B.  Ashe.  County  .Auditor.  Houston, 
Tex.,  for  paving  Washington  St.  with  brick, 
from  Old  City  Limits  to  west  side  of  Houston 
Heights.  Howe  &  Wise  arc  County  Engi- 
neers. 


®rhe  county  commissioners  at  Beaumont, 
Tex.,  have  awarded  the  contract  for  grading 
the  county  road  leading  from  111  Vista  to 
West-  Port  .Arthur,  a  distance  of  three  and  a 
half  miles,  to  l\lliott  .Aiulrews.  The  road 
will  be  20  ft.  wide  and  is  a  iiart  of  the  series 
of  roads  which  the  Gulf  Relining  Co.  is  under 
contract  with  the  county  conunissioners  to 
shell  as  a  consideration  of  the  court  having 
permitted  the  relining  company  to  remove 
the  steel  drawbridge  over  Taylors  bayou  fur- 
ther up  the  stream. 

®The  board  of  municipal  cmniuissioners  of 
Dallas,  Tex.,  has  awarded  the  contract  for 
furnishing  a  10-ton  road  roller  to  the  J.  I. 
Case  Threshing  Machine  Co.,  for  a  consid- 
eration of  $1,650  and  the  old  machine  of  the 
citv. 

®The  board  of  municipal  commissioners  of 
Dallas,  Tex.,  has  awarded  the  contract  for 
the  paving  of  Jefferson  St.,  Oak  Cliff,  from 
10th  to  Tyler  Sts.,  to  the  Standard  Engineer^ 
ing  &  Construction  Co.  for  $74.82o.  Rock 
asi)halt  will  be  used  for  the  surfacing. 

The  board  of  municipal  commissioners  of 
Dallas,  Tex.,  has  adopted  resolutions  approv- 
ing specifications  and  calling  for  bids  on  pav- 
ing Second  Ave.  from  Santa  Fc  to  Grand  : 
Third  Ave.  from  Texas  &  New  Orleans  Rail- 
way to  Parry;  10th  St.  from  Lancaster  to 
Polk  ;  Oak  Lane   from   Fourth  to-  Exposition. 

Virginia. 

®W.  R.  Caxton,  Newport  News,  Va.,  has 
been  awarded  the  contract  by  the  Committee 
on  Highways  and  Sewers  of  that  city  for  ex- 
cavating and  constructing  concrete  curb  and 
gutter  on  both  sides  of  2,3d  St.,  between  Roan- 
oke and  Chestnut  Aves. ;  also  for  furnishing 
300  cu.  yds.  %  trap  rock  for  $.4.>  per  lin.  ft. 
Bids- were  opened  March  2il 

Wisconsin. 

®T.  \\'.  Quinn  of  Madison,  Wis.,  has  been 
awarded  the  contract  by  the  Committee  on 
Streets  and  Siilewalks,  Alonroe,  Wis.,  for  fur- 
nishing the  materials  and  constructing  approx- 
imately •")0.57  sq.  yds.  of  paving  on  North  Jef- 
ferson St.,  running  north  from  Russell  St.  to 
George  St.     Bids  were  opened  March  7. 

Bids  will  be  received  soon  for  9,000  sq.  yds. 
of  paving  on  a  concrete  foundation  for  the 
city  of  Platteville,  Wis.  Plans  have  been  com- 
pleted. W.  G.  Kirchoffer.  31-32  Vronian  Bldg., 
Madison.   Wis.,   is   consulting  engineer. 

The  following  bids  were  received  by  the 
board  of  public  works  of  Fond  du  Lac.  Wis., 
recently,  for  the  paving  of  South  Main  St. 
They   were   submitted   to   the    common   council 


Bids  on  Creosote 
Son,  block,  $2.49; 
track  work,  $l,0.-)0 
.Stanchlield.  block, 
$0.47 :    track    work. 


.March  28 :  J.  Rasmus.sen  &  Son,  Barr  block, 
$1.04%,  total,  $2«,2(iO,;!.5 ;  Purlington  block, 
$2.02,  total,  $21 1,!  I.-^  1.10;  Metropolitan  block. 
$2. lit,  total,  $21,(187.00;  curb  and  gutter,  $0.47; 
G.  11.  St.-inchfield,  Barr  block,  $2.07,total,  $21,- 
,330.00;  Purlington  block,  $2.15,  total,  $22,- 
070.70;  Metropolitan  block,  $2.23,  total,  $22,- 
813.,V2;  curb  and  gutter,  $0.46;  Chris  Johnson, 
Metropolitan  block,  $2.10.  total,  $22,101.40; 
Purlington,  $2.10,  total,  $21,038.80;  curb  and 
gutter,  $0.44;  John  Brogan,  Danville  block, 
$2.02.  total.  $21,009.20;  Indiana  paver,  $2.02, 
total.  $21,009.20;  curb  and  gutter,  $0.50.  Ce- 
ment pavemeiit — J.  Rasmussen  &  Son,  Ce- 
ment, $1.75;  curl)  and  gutter,  $0.47;  lump  sum 
for  track  work,  $1,050;  total,  $15,701.40;  G.  H. 
St;mchlield,  cement,  $1.43;  curb  and  gutter. 
$0.47;  track  work,  $1,800;  total,  $15,487.20; 
Christ  Johnson,  cetnent,  $1.04;  curb  and  get- 
ter. $0.44;  track  work,  $2,000;  total,  $17,372.20; 
John  Brogan,  cement,  $1.39;  curb  and  gutter, 
$0.50;  track  work,  $1,210;  toal,  $15,260.90. 
Block — ^J.  Rasmussen  & 
curb  and  gutter,  $0.47; 
total,  $25,279.80;  G.  H. 
$2.53 ;  curb  and  gutter, 
$1,800;  total,  $2.5,612.20; 
Chris  Johnson,  block,  $2.54 ;  curb  and  gutter, 
$0.44;  track  work,  $2,000;  total,  $2.5,661.20; 
John  Brogan,  block,  $2.44;  curb  and  gutter, 
$0..50:  track  work,  $1,210;  total,  $24,937. 40. 
J.  Rasmussen  &  .Son  of  Oshkosh  are  the  low- 
est bidders  on  brick  with  Barr  block,  and  John 
Brogan   is  the  lowest  bidder  on  cement. 

A  bill  has  been  introduced  in  the  Wisconsin 
legislature.  Madison,  by  Assemblyman  John 
O'Day  requiring  the  state  to  build  a  public 
macadamized  highway  from  the  Illinois  bor- 
der to  Ashland,  Wis.,  on  Lake  Superior,  the 
northern  border  of  Wisconsin.  Fifty  miles 
of  this  road  will  be  built  each  year  beginning 
with  1911,  the  work  to  begin  in  the  middle 
of  the  route  and  to  proceed  in  each  direction 
at  the  rate  of  25  miles  each  year.  The  cost 
is  to  be  paid  by  the  state,  and  the  work  will 
be  supervised  by  a  commission  of  experts. 

The  board  of  county  commissioners,  Su- 
perior, Wis.,  has  authorized  the  roads  and 
bridges  committee  to  purchase  a  motor  road 
roller  for  use  in  the  construction  of  macadam 
and  clav  roads  throughout  Douglas  county. 
The  roller  is  to  weigh  not  less  than  eight  nor 
more  than  ten  tons,  and  to  cost  from  $2,400 
to   $2,800. 

The  city  council  of  Milwaukee,  Wis.,  has 
adopted  a  resolution  authorizing  the  expendi- 
ture of  $40,500  for  machinery  to  enable  the 
city  to  do  its  own  paving  work.  C.  J.  Poets'ch 
is  citv  engineer. 


B  R  I  D  G  E  S  —  STE  E  L       AND       CONCRETE 


Alabama. 

•J«Bids  will  be  received  until  noon.  March  31, 
by  J.  W.  Gwin.  County  Engineer,  lo::l  Court 
House,  Birmingham,  .Ala.,  for  constructing  the 
following:  lOO-ft.  clear  span  steel  bridge  over 
Cahaba  River  near  Trussville ;  one  ti7-ft.  clear 
span  steel  bridge  over  double  branch  near  Jas- 
per Ford ;  one  80-ft.  clear  span  steel  bridge 
with  85  ft.  of  approach  over  Turkey  Creek, 
at  Hirsch's  mill;  one  55-ft.  clear  span  steel 
bridge  over  Sweat  Branch  on  Jaybird  Road, 
near  Rudledge's  Springs;  one  54-ft.  clear  span 
reinforced  concrete  bridge  at  Trussville,  .Ala.; 
one  54-ft.  clear  span  reinforced  concrete  bridge 
at  McCalla,  .Ala.;  one  54-ft.  clear  span  rein- 
forced concrete  bridge  at  Rutledgc's  Springs, 
Ala.;  one  30-ft.  clear  span  reinforced  concrete 
bridge  at  Alton,  .Ala.;  two  20-ft.  clear  span  re- 
inforced concrete  bridges  at  Huffman ;  one  22- 
ft.  clear  span  reinforced  concrete  bridge  near 
Bessemer:  two  20-ft.  clear  sp.-ui  reinforced 
concrete  bridges  near  Ensley ;  one  10-ft.  clear 
span  reinforced  concrete  bridge  near  Ensley. 
.A  $200  certified  check  must  accompanv  each 
bid. 

California. 

•J«Bids  will  be  received  until    In  :i.  -n.,  .\pril 


4,  by  County  .Supervisors.  M.  Z.  Lowell,  Clerk, 
.Auburn,  Cal.,  for  construction  of  a  steel  bridge 
over  North  F"ork  of  American  River  on  the 
.Auburn  and  Forest  Hill  Road. 

®It  is  reported  that  the  board  of  supervis- 
ors, Los  Angeles,  Cal.,  has  awarded  T.  J.  Shea 
the  contract  at  $140,700  for  the  construction 
of  the  Arroyo  Seco  bridge.  This  bid  does 
not  include  the  pilings  and  handrails.  Other 
bids  were :  Mercereau  Brid.ge  &  Construc- 
tion Co.,  $1139,000;  J.  F.  Hall-Martin  Co..  $1.57,- 
500;  Charles  Stansburv,  $1.53,904;  F.  O.  Eng- 
strum  Co.,  $248,239,  and  J.  D.  Keen  Contract- 
ing Co..  $149,000.  The  Cement  Products  & 
Construction  Co.,  bid  $5,171  for  constructing 
the  railings  and  placing  tilings. 

Citizens  of  Hughson,  Cal.,  have  petitioned 
the  board  of  supervisors,  Modesto,  Cal..  for 
the  construction  of  a  bridge  across  the  Tuo- 
lumne river  at  Empire.  The  new  bridge  would 
be  made  of  steel  and  consist  of  three  200- ft. 
spans  and  one  100-ft.  span.  It  is  estiiuated 
that   it   would   cost  about  $60,000. 

The  county  supervisors,  Modesto,  Cal.,  are 
making  plans  to  replace  or  repair  several  of 
the  county  bridges  that  were  either  w\a.shed 
away  or  damaged  by  the  recent  flood. 


Georgia. 

.Advices  from  Macon,  Ga.,  are  to  the  effect 
that  the  Macon,  Dublin  &  Savannah  railroad, 
James  T.  Wright,  vice-president  and  general 
manager,  Macon,  Ga.,  has  amiounccd  that 
within  the  next  20  days  work  will  be  com- 
menced on  a  new  bridge  across  the  Ocinulgee 
river  at  Macon,  which  will  cost  in  and  around 
Macon  about  $100,000.  The  bridge  will  be 
a  steel  structure  with  a  draw  span  to  allow 
the  passage  of  boats  on  the  river. 
Illinois. 

•|«City  council,  .-Aurora,  III,  will,  it  is  said, 
receive  bids  until  2  p.  in.,  .April  20,  for  the 
construction  of  a  new  bridge  at  that  place. 

^•Bids  are  asked  until  2  p.  m.,  .April  20,  bv 
W.  H.  Reaney,  City  Clerk.  Batavia,  111.,  for 
building  a  reinforced  concrete  bridge  over  the 
Fox  River  on  Wilson  St.  The  bridge  is  to 
consist  of  three  spans  and  is  to  have  a  total 
length  of  270  ft.  and  a  width  of  60  ft.  Official 
advertisement  will  be  found  elsewhere  in  this 
issue. 

®The  bridge  committee  of  the  board  of 
snpervis«<rs,  Pekin,  111.,  has  awarded  two 
contracts  for  the  construction  of  bridges  in 
1  little   township.     The   first    is   a   112-ft.   span 


^  indicates  work  now  open  for  bids,    ®  indicates  a  contract  let  recently. 


March  29.    loii. 


ENGINEERING-CONTRACTING 


41 


on    the   Logan    county    line,   and   tht   otlier    is  duct    to    the    south    side    ot    Meridian,    Miss., 

four   and   a   half   miles   north   of    Armington.  The  surveying  corps,  under  the  sui)ervision  of 

The  first  contract  was  awarded  to  the  Decatur  City  Engineer  Wetinore.  licgan  work  recently. 

Bridge  Co.,  and  the  second  to   Benjamin   Poe  Plans   and    specilicaticms    uill    he   accepted    in 

of    Minicr.    for    $'2,099.     .V    contract    will    be  April. 

let    ne.xt    month     for    the    construction    of    a  Misouri 

bridge  in  Elm  Grove  township.  ^_,      ,,.,,,.,., 

The  Illinois  Central  Railroad  will  construct  ^^"^  Midland  i, ridge  eo.  has  been  awj.rded 
a  new  steel  bridge  across  the  Sangamon  river  ^h*"  contract  by  the  hoard  of  supervisors,  War- 
south  of  Decatur,  111.,  at  an  estimated  cost  of  rensburg.  Mo.,  for  the  construction  of  three 
$40,000  during  the  coming  summer  A  S  bridges  over  the  Blackwater  drainage  canal 
Baldwin.  Chicago.  III.,  chief  engineer  ^°^  $;!,174.  The  largest  bridge  will  go  in 
J  J.  ■  on  the  Le.xington  road  north  of  Warrensliurg 
inaiana.  where  the  main  canal  crosses  the  road  about  a 

^Bids    will    be    received    until    10    a.    m.,  quarter  of  a  mile  north  of  the  present  Black- 

-\pri!    5,   by    County   Commissioners,    Rock-  water  bridge.     The  will  be  a  7.")-ft.  span,  with 

port,     Ind.,     for    the     construction     of     25  14-ft.  approaches.     .Another  of  the  bridges  will 

bridges.     J.   T.    White    is   .Xudit'or   of   Spen-  be   across    the    south    fork   just    south    of   the 

cer  County.  Brownlee    bridge,     near    the     Rowland    Repp 

•{•Bids    will    be    receivcil    until    1(1    a.    m.,  farm.     This    will    lie    a    Od-ft.    snan.    and    tlie 

April   4,   by  Board   of   County   Commission-  third.  .50  ft.,  is  to  be  north   of  the  old   Perry 

ers,  Decatur,   Ind.,  for  the  labor  and   mate-  farm    and    north    of    the    iirtsent    bridge    in 

rial   for  the   construction   of   steel   and   con-  Centerview   township. 

Crete    bridges.     H.    S.    Midland    is    Auditor  The    Dildine    Iron    &    Bridge    Co.    will    con- 

of  Adams   County.  struct  a  bridge  plant  at  Hannibal.  Mo.     It  will 

®The  board  of  county  commissioners.  Indi-  be  erected  in  the  western  part  of  the  city 
anapolis,  Ind.,  has  awarded  the  contract  for  near  Elzea's  addition,  and  will  be  a  large  brick- 
timbers  to  l)e  used  in  bridge  repairs  to  James  building.  124  ft.  by  200  ft.  E.  L.  Dildine  is 
C.    Di.xon    at   $8,003.     The    contract    calls    for  president    of    the    company. 

"''""'  l'-^' '  ft    nf  timber.  Nebraska. 

Iowa. 

The    following   bids    were    received    at    10   a.  ,  f^l/e  l^oard  ot  cf.nnty  coniniissioners,  (.rand 

m.,   March    1-5.   bv   the   Citv   of   Cedar   Rapids.  l,^'!*"^'    ^eb      has    awarded    the    Indenendent 

la.,    for    the    construction"  of    the    reinforced  I^/'^'s^    CO',"^^:   '•'"\''''^    '■''   "'^    construction 

concrete  bridge  to  be  erected  at  Third  avenue  "^   """"^y   '"""'«'''    ''"'"'"-    ""^'   y^'"- 

m  that   city.      (1)    standing   for   B.  J.   Sweatt,  New   Jersey. 

Boone    la.;    (2)    Bates  &  Rogers  Construction  ^Bids  will  be  received  until  noon,  April  4. 

Co.,  Chicago,   II.;    (8)    Lorimer  &   Gallagher,  by   the    Coimtv    Board    of    Freeholders,    Cape 

Chicago,   111.:    (4)    Midland    Bridge  Co.,   Kan-  ;viav  C.  H.,  N.  J.,  for  the  erection  of  a  steel 

sas  City,  Mo.;    (r,)   Cleary-White  Construction  :russ  pivot  swing  bridge  with  trestle  apparatus 

Co.,    Chicago,    111.;    ((I)    (_  ullen-Friestedt    Co.,  271   ft.  long.     The  steel  draw   will  be   1.87   ft. 
Chicago,    111.;    (7)    W.    V.    Hov    Construction 
Co.,    St.    Paul.    Minn.:                 ' 

(1)  (2)             (3)              M)              (5)             (6)              (7) 
Concrete    in    piers    and    abutnienl.-j    belnw 

springing  lines  of  arches $S.S3  $8. .30         $9.0."i       $1.3.00       J12.,"iO         $7.30         $8.2.= 

Concrete   in    retaining  walls   or   abutment 

wings   8.60  SI. 50           7.30         H'l.OO         12. ",0           7.00           8.2.'"> 

All    concrete    in    above   springing    lines    of 

arcbes    excepting    handrails    and    lamp 

posts,  per  cu.  yd 7.20  10.00           8.30         11. .=.0           f;..';ii           .'>.40           SSjO 

Reinforcement    and    all    other    metal       in 

place,  per  lb .035  .033           .0:J2             .03             .03            03.-,           .02u 

Filling  between   spandrel!  walls  and   tiack 

of    face    of    abutments.      not      including 

backfilling,    per   eu.    yd .So  1.00             .fiO             .50             .55             .60             .c5 

Handrails    or   parapets    complete,    per   lin.  ,           „  „_ 

ft.   of  single  rail  or  parapet 3.00  2.50           2.50           3.00           1.35           2.2i,           J. 27 

"^pTr^Sst'    '°"\'"'''-    '"^'^    '"'■    "^'"'"'^-        25.00  35.00          45.00        125.00          12.00        150.00          75.00 

^Un.^  ft.". ''I'^^^ . ':':'.°."'. . ™."?'.':''^  .'';'.'':■.  .'?^'.'            .GO  .52              .40              .60              .to              ,40              .40 

Electric  lighting  system  complete,  includ-           „  „,            ,  ,,, ,,         ,  -„,, 

Ing  Hxtui-es  .    ..: .....! 1.900  1.600         1.7C0         l.HOO         2,000         l.aoo         l./SO 

Removing  and  storing  old  spans,  piers  and 

abutments  and  cleaning  metal  work  and 

painting    the    same    with    one    coat    of  „          .  .„            i -.,-          ,  n,,,, 

paint..    1.S60  3.415         3.401          5.5O0         3.100         2.72.T         4.000 

Pertaining  to  the  8th  Ave.  Bridge — 
Erecting    five    old    spans    without    floor    or 

joists  and  painting  the  metjil  work  witli  .             .  ^.... 

one  coat  of  paint 2.200  5.567         3,582         1.500         3.;joo         2.384         .,,000 

Concrete  in  six  cylinder  piers,  per  cu.  yd.          7.00  10.35         14.50           7,00           7.00         10, oo         10.00 

Steel  in  cylinder  piers  in  place  and  paint-  .„              ^^., 

ed.  per  lb .04  .0585         .0275              06           .045         .0(,i4           .03.'. 

Piling  in  cylinder  piers   in   place,    per   lin. 

ft .75  .75            2.00              .75              .65              .50              .50 

Lump   sum   bid   for   both   structuies   com- 
plete in  every  detail  in  accordance  witii  ^     .,  .  ^„ 
plans  and  specifications $155,988  $202,013   $t«7.::74    $216. 42U   $1S2.532   $211,631   $1.0. 400 


Louisiana. 

The  Di:ick  lioard  of  ,\\w  <  irieans.  La.,  has 
d.ecided  to  build  a  trestle  at  Valence  St.,  to 
connect  with  the  wharf.  The  Belt  Railroad 
will   connect   with   the   trestle. 

Michigan. 

The  city  council  of  Grand  Rapids,  Mich., 
contemplates  submitting  the  question  to  the 
people  this  spring  of  a  bond  issue  for  $12.j,- 
OOO  for  the  construction  of  a  bridge  over 
Grand   river  at    Leonard    .St, 

Mississippi. 

•{•Bids  will  be  received  until  1  p.  in., 
-April  3,  by  Board  of  Supervisors,  \loiiti- 
cello.  Miss.,  for  the  construction  of  a  steel 
bridge  across  Silver  Creek  on  Columbia 
River  road,  6  miles  southeast  of  '.\Ujnti- 
cello. 

Surveys  are   now   being  taken    for   the   via- 


long.     L,   M.   Rice.  Wildwood.  X.  .1  ,  is  County 
Engineer. 

®  The  Gloucester  county  freeholders. 
Woodbury.  N.  J,,  have  awarded  the  contract 
for  rebuilding  the  bridge  at  Mt,  Royal  to  the 
Owego  Bridge  Co,  of  Owego.  N.  V.,  for  $2,- 
590. 

Hudson,  Essex  and  Bergen.  N.  J.,  freehold- 
ers coiiip<ising  the  joint  bridge  committee 
of  the  three  counties,  authorized  the  civil  en- 
gineers of  their  rcspcclivc  counties  to  pre- 
pare plans  for  a  modern  new  steel  bridge  to 
be  constructed  ;icross  the  Passaic  river  at 
Belleville.  The  new  bridge  will  rejilacc  the 
structure  swung  :Lcross  the  river  8-")  years  ago. 
Jersey  Cit\-  is  the  county  scat  of  Hudson 
county. 

New  York. 

Commissioner  l-rancis  (,.  Ward  of  Buffalo, 
X.  v.,  has  been  notil'ied  by  Chief  iMigineer  W. 
II.   Bixby  of  the   W:ir   ncp;irtuiciit.  tli;it   plans 


for  the  Ferry  St.  bridge  have  been  determined 
upon  and  the  estimates  are  hxed.  A  20- ft. 
bridge  witli  t«o  .^Tt,  w.alks,  costing  $77,140.  i,s 
favored. 

North   Carolina. 

A  delegation  of  business  men  of  Mount 
Holly,  N.  C,  have  petitioned  the  county  board 
of  commissioners,  Dallas,  N.  C,  for  the  erec- 
tion of  a  bridge  over  the  Catawba  at  that 
point. 

North  Dakota. 

The  Fargo  Bridge  &:  Iron  Co.,  Fargo,  N. 
Dak.,  has  been  awarded  the  contract  by  the 
board  of  county  commissioners,  Hillsboro,  N. 
Dak.,  for  the  construction  of  county  bridges 
during  the  coming  year;  the  bid  being  as  fol- 
lows :  Steel  span  on  steel  piles,  .36  to  4-5  ft. 
long,  $38..50  per  lin.  ft. ;  steel  span  on  steel 
piles.  .50  to  64  ft.  long,  $37..50  per  lin.  ft.; 
steel  span  on  steel  piles,  6o  to  75  ft.  long, 
$.85.50  per  lin.  ft. ;  steel  span  on  steel  tubes, 
80  to  05  ft.  long,  $40.00  per  lin.  ft. ;  steel  span 
on  steel  tubes,  100  to  130  ft.  long,  $42.00  per 
lin.  ft.;  tubes  30  in.  diameter  $14.00  per  ft. 
additional  when  tubes  exceed  10  ft. ;  tubes  42 
in.  diameter  $10.00  per  ft.  additional  when 
tubes  exceed  10  ft.;  extra  concrete  $20,00  per 
ft,  raise  over  10  ft.  ;wooden  bridges.  10  to  16  ft. 
long,  $11.00  per  lin.  ft.:  wooden  bridges,  20 
to  22  ft.  long,  $11.00  per  lin.  ft.;  wooden 
bridges,  30  to  32  ft.  long,  $11.50  per  lin.  ft.; 
cedar  piling  in  place,  $0.07  per  ft.;  all  concrete 
bridge,  12  to  22  ft.  long,  $80.00  per  lin.  ft.; 
steel  I-beam  bridges  with  wood  floor,  12  to 
82  ft,  long.  $26.25  per  lin.  ft.;  steel  I-l)eam 
bridges  with  concrete  floor.  12  to  32  ft.  long, 
$82.00  per  lin.  ft. ;  extra  concrete  per  vard, 
$12.7-5.  Repair  work:  8x12  and  3x16x16 
base,  complete  in  bridge  per  M.  $45.00 :  4x24x 
40  base,  complete  in  bridge  per  M.  $57.50 ;  ce- 
dar piling  in  place,  $0,67  per  ft. 

Ohio. 

•{•Bids  will  be  received  until  noon,  .\pril 
5,  by  County  Commissioners.  Colunibus, 
O.,  for  necessary  labor  and  material  for  the 
following  bridge  and  culvert  work:  Engi- 
neer's Estimate  No.  218:  Gradin.g  roadway 
and  constructing  approach  to  bridge  over 
Hayden  Run  on  the  Milliard  and  Dublin 
Pike,  Norwich  and  Washington  Townships. 
Engineer's  Estimate  No.  220:  Constructing 
approaches  to  the  Eberly  bridge  over  .\luni 
Creek,  on  the  line  between  Marion,  Madi- 
son and  Truro  Townships,  Engineer's  Es- 
timate No.  221:  Constructing  a  reinforced 
concrete  culvert  on  the  Eberly  Road,  east 
of  Eberly  bridge,  on  the  line  between  Ma- 
rion, Madison  and  Truro  Townships.  En- 
gineer's Itstimate  No.  223:  Constructing 
the  superstructure  of  the  Wilson  bridge 
over  the  Olentangy  River,  in  Sharon 
Township.  Engineer's  Estimate  No.  224: 
Constructing  the  roadway  on  the  super- 
structure of  the  Wilson  bridge  over  the 
Olentangy    River,    in    Sharon    Township. 

^llids  are  asked  until  10  a.  m,,  .April  6.  by 
J  i).  Donovan.  Clerk  County  Commissioners, 
Dayton.  ( )..  for  constructing  concrete  steel 
arch  bridge  near  Germantown. 

The  county  commissioners.  Cincinnati,  ()., 
have  decided  to  liegin  improvements  on  the 
Clough  Creek  turnpike,  recently  purchased,  by 
replacing  and  strengthening  all  the  bridges. 
The  county  surveyor  was  instructed  to  prepare 
an  estimate  of  the  cost  of  this  work. 

The  count}-  coinmissioners,  F'r:ink  .\lunger, 
chairman,  Dayton,  (),.  have  rejected  all  bids 
for  constructing  a  steel  bridge  'iver  A\'oIf 
Creek  in  Urookville.  The  work  will  l)c  re- 
advertised.     Bids  were  opened   March  24. 

The  couut.\'  commissioners  at  Cleveland,  ( )., 
received  the'  following  low  bids  for  the  am- 
struction  of  bridge  work  per  report  Xo,  2760, 
concrete  brid.ye,  /'Vndcrson  road.  Euclid  town- 
shi'>:  rciiort  Xo.  2771,  concrete  arch,  station 
road,  over  ("hippewa  Creek,  Brecksville  town- 
ship; report  Xo,  2772.  concrete  arch,  Irish 
road,  o\er  Plum  Creek,  Cllmsted  township;  re- 
port .\o.  2774,  culvert  extension,  Broadview 
ro.-id.  Brecksville-Roy.ahon  townshiii:  T,  B. 
Husband.  No.  27(;!t  and  No.  277u ;  J.  N.  Buhl. 
Xo,   2771;    (.'olbrum     Bros.,    Xo,   2772.  and    J. 


^  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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N.  Buhl.  No.  2774.  Bill.-;  were  opened  March 
22. 

A.  J.  Brady  has  been  awarded  the  con- 
tract for  removing  the  bridge  across  the 
Little  Scioto  river  from  its  abutments  on  the 
Marion- Kenton  pike,  and  for  replacing  same 
after  the  dredge  has  completed  the  river  im- 
provements by  the  county  commissioners,  Ma- 
rion. O. 

The  county  coinmissioners  at  Marion,  will 
build  a  bridge  over  the  middle  fork  of  the 
Whetstone  river  at  the  east  line  of  TuUy 
township.  Engineer  T.  E.  Buck  will  have 
charge  of  the  work.  The  bridge  will  cost 
$2,000. 

County  Surveyor  Edward  S.  Ault,  Marion. 
O.,  has  completed  the  plans  and  specifications 
for  the  abutments  of  five  bridges  to  be  built 
by  the  county  over  the   Little   Scioto   river. 

Oregon. 

The  Salem.  Falls  City  &  Western  Railroad, 
which  has  just  been  given  a  francliise  by  the 
city  council  of  Salem.  Ore.,  has  made  applica- 
tion to  the  war  department  at  Washington  for 
permit  to  span  the  Willamette  river  at  Main 
St.,  in  Salem.  S.  B.  Taylor,  Dallas,  Ore., 
is    chief   engineer. 

Pennsylvania. 

•{•Bids  will  be  received  until  10  a.  m., 
April  4.  by  A.  S.  Rhoads.  County  Controll- 
er. Reading.  Pa.,  for  erection  of  three 
bridges  as  follows:  Bordner's  No.  1  brid.se 
is  to  be  erected  over  the  Tulpchocken 
Creek  at  a  point  about  seven  miles  from 
Robesonia,  Pa.,  where  the  public  road  lead- 
ing from  Robesonia  to  Bornville  crosses 
said  creek.  Bordner's  Xo.  2  bridge  is  to 
be  erected  over  the  Swatara  Creek,  at  a 
point  about  six  miles  from  Myerstown. 
where  the  public  road  leading  from  Millers- 
burg  to  Stouchsburg  crosses  said  creek. 
Mohnton  No.  1  is  to  be  erected  over  the 
Wj'omissing  Creek  at  a  point  about  five 
miles  from  the  City  of  Reading.  Plans 
and  specifications  can  be  had  at  the  County 
Commissioner's    office    at    Reading,    Pa. 

^•Bids  are  asked  until  11  a.  m.,  April  14.  by 
the  County  Commissioners,  E.  K.  Rafif,  Clerk. 
Chambersburp'  Pa.,  for  the  erection  of  a  re- 
inforced concrete  bridge.  30-ft.  span.  14-ft. 
roadway,  over  Muddy  Run  at  Rankin's  Mill. 

The  commissioners  of  Lycoming  County. 
Williamsport,  Pa.,  received  the  following  low 
bids  for  constructing  foot  walks  on  two 
bridges  at  Williamsport,  and  for  furnishing 
and  placing  steel  stringers  on  one  bridge ;  bids 
opened  March  23 :  M.  K.  Dawes.  Williams- 
port. foot  walk,  Maynard  St.  bridge.  $3,838; 
L'nited  States  Construction  Co..  Albany.  N.  Y.. 
foot  w-alk  on  Erie  Ave.  bridge,  $875 ;  Rogers 
Bros.,  Albion.  Pa.,  foot  walk  on  Montours- 
ville  bridge,  $2,122;  M.  K.  Dawes,  steel  string- 
ers and  repair  work  on  Muncv  River  bridge, 
$2,800. 

The  Northampton  county  engineers  have 
recommended  to  the  Northampton  county 
commissioners  the  erection  of  a  concrete 
bridge  across  the  Lehigh  river  at  Easton.  The 
plans  call  for  a  bridge  the  width  of  the 
street  and  will  be  modern  in  every  respect.  It 
is  expected  that  the  cost  will  be  about  $1.50.- 
000. 

Borough  Engineer  Edward  O'Brien  of 
Blairsville.  Pa.,  is  preparing  plans  and  specifi- 


cations for  the  construction  oi  a  bridge  over 
the  Pennsylvania  Railroad,  the  Indiana  Street 
Railway's  lines  and  the  creek.  It  consists  of 
two  spans  of  Gl  ft.  each  in  length,  made  of 
steel  and  concrete  and  the  lloor  of  the  bridgo 
will  be  slab  concrete.  The  middle  of  the  spans 
will  rest  on  a  reinforced  concrete  pier  and 
the  bridge  will  be  capable  of  supporting  20 
tons      The  approaches  will  be    1,50   ft,  long. 

South  Carolina. 

The  citizens  of  Columbia  township.  Colum- 
bia, S.  C,  recently  voted  the  issuance  of  bonds 
for  the  put;chase  of  the  present  toll  bridges 
over  the  Congaree  and  Broad  rivers,  or  to 
build   others,   paralleling  the  ones   now   in   use. 

Tennessee. 

The  Knoxvillc.  Tenn..  board  of  trade  rec- 
ommends to  the  mayor  and  aldermen  of 
Knoxville,  that  they  go  before  the  state  legis- 
lature and  ask  for  an  appropriation  sufficient 
to  extend  the  Gay  St.  viaduct,  over  the  "South- 
ern railway  tracks,  from  Depot  Ave.  to 
Vine  .Ave. 

The  McMism  county  court,  Athens,  Tenn., 
will  probably  order  the  construction  of  the 
inter-county  bridge  over  the  Hiwassee  river ; 
from  Charleston  to  Calhoun.  The  bridge 
would  be  of  steel  and  would  cost  about  $3."),- 
000. 

Utah. 

The  engineering  and  sewerage  committee 
of  the  city  council.  Salt  Lake  City.  Utnh,  has 
recommended  that  the  city  engineer  and  offi- 
cials of  the  L^tah  Light  &  Power  Co.  meet 
for  the  purpose  of  preparing  plans  and  speci- 
fications for  the  construction  of  steel  bridges 
jver  the  Jordan  river  at  Second  and  Seventh 
South  Sts.  The  new  bridges  will  cost  about 
$0,000    each 

The  state  senate.  Salt  Lake  City,  Utah,  has 
passed  a  bill  making  an  appropriation  for  the 
building  of  a  bridge  over  Grand  river,  near 
Moab.  The  bill  calls  for  an  appropriation  of 
$35,000. 

Vermont. 

®The  Cole-Mortland  Co.  with  offices  at  Ben- 
nineton,  Vt,  and  White  Creek,  N.  Y..  have 
been  aw-arded  contract  for  the  construction  of 
an  85-ft.  span  reinforced  concrete  arch  bridge 
across  the  Little  Hoosick  River  at  Peters- 
burgh,  N.  Y.,  the  contract  price  being  $2,700. 

Wisconsin. 

®Bids  were  opened  March  7  by  the  city  of 
Janesville.  Wis..  C.  V.  Kerch,  City  Engineer, 
for  constructing  a  plate  girder  bridge.  348  ft. 
long,  over  Rock  River  at  4tb  .Ave.  and  a  plate 
girder  bridge  264  ft.  long,  over  Rock  River  at 
Racine  St.  The  contract  for  the  bridge  at 
4th  Ave.  was  let  on  March  20  to  the  Central 
States  Bridge  Co.,  Indianapolis.  Ind. ;  the  con- 
tract for  the  other  bridge  was  not  awarded  on 
March  20.     The  liids  received  were  as  follows : 

For  Steel  According  to  Plan. 
Fourth         Racine 
Ave.  St. 

Central    States    Bridge   Co., 

Indianapolis,  Ind $21,S.)0.00     $14,490.00 

Tlie    Heil    Co.,    Milwaukee, 

Wis 24,500.00       16,900.00 

Korden      Allen      Co.,      Mil- 
waukee,  Wis 24.560.00       16.4S0.00 

T.     McGrath     Construction 

Co..  Green  Bay.  Wis 23.590.30       16.931.29 

Hayes      Bros..      Janesville. 


Wis 2o.S10.00       l,S.S60.0(i 

Milwaukee  Bridge  Co.,  Mil- 
waukee. Wis 26.950.00       16,750.00 

MaslUon  Bridge  and  Struct. 

Co.,   Masslllon.   Ohio 29.130.00       19.930.00 

Pan  American  Bridge  Co.. 
New  Castle.   Ind 29.292.00       19,923.00 

Jollet  Bridge  and  Iron  Co.. 
Waiisau.    Wis 31.420.00       18,890.00 

King  Bridge  Co.,  Cleveland, 

Ohio    32.100.00       21,850.00 

Toledo  Bridge  and  Crane 
Co.,   Chicago,   111 32,298.00       20,545.00 

Midland  Bridge  Co.,  Kan- 
sas City,  Mo 32,497.00       19,497.00 

.Strobel    Steel    Construction 

Co.,   Chicago,   III 34,175.00       21,50O.0ii 

For  a  concrete  bridge  at  Racine  St.  according 

to   plans    submitted    by  bidders   the    following 

bids     were     received:     Illinois     Bridge     Co.. 

$15,088  and  $]4..3!)2;   Chas.  C.   Stomell  &  Co., 

Rockford,  111.,  $21,000  and  $18,500. 

®The  Czaropata  Construction  Co.,  has  been 
awarded  a  contract  at  Milwaukee,  Wis.,  for 
the  erection  of  a  concrete  bridge  at  Chicago 
Ave.,  over  the  Kinnickinnic  river,   for  $5,750. 

The  city  council  of  Marinette,  Wis.,  has 
passed  a  resolution  providing  for  the  submis- 
sion of  the  bonding  proposition  for  the  con- 
struction of  the  new  bridge  at  the  .Stanton  St 
site,  and  $75,000  for  its  construction,  to  the 
voters  at  the  spring  election. 

Canada. 

^Bidi  will  be  received  until  4  p.  m.. 
April  3.  by  R.  C.  Desrochers,  Secy.,  De- 
partment of  Public  Works,  Ottawa,  Ont.. 
for  the  construction  of  a  Plaza  between 
Dufferin  and  Sapper's  bridges,  alterations 
to  Dufferin  bridge  and  demolition  and  re- 
construction of  Sapper's  bridge.  Plans, 
specifications  and  form  of  contract  can  be 
seen  and  forms  of  tender  obtained  at  that 
Department. 

^Bids  will  be  received  until  April  15. 
by  Joseph  Armstrong,  Secy.-treas.,  Swan 
River,  Man.,  for  one  94-ft.  center  to  center 
of  end  bearings,  steel  riveted  Pratt  truss 
bridge,  and  two  concrete  piers  with  (steel) 
stringers,  and  3-in.  tamarac  plank  floor. 
To  be  erected  over  the  Woody  River,  east 
side  of  Section  36,  Township  37,  Range  27, 
west  of  the  principal  meridian  in  Manitoba, 
in  accordance  with  specifications  which  can 
be  obtained  from  the  Provincial  Depart- 
inent  of  Public  Works.  Parliament  Build- 
ings. Winnipeg.  Manitoba.  The  bridge  site 
is  within  one  mile  of  Bovvsman  Station  on 
the  Canadian  Northern  Ry. 

^Bids  will  be  received  until  April  IS 
by  E.  Widmeyer,  Secy.-treas.,  Municipal 
Council,  Minnetonas  P.  O.,  Man.,  for  the 
supply  and  erection  of  a  steel  Warren 
truss  bridge  and  two  concrete  piers.  Bridge 
to  be  60  ft.  center  to  center  of  end  bearings 
with  steel  stringers  and  3-in.  plank  floor  in 
accordance  with  plan  (No.  FIO)  and  speci- 
fications on  file  at  the  office  of  the  chief 
engineer.  Department  of  Public  Works, 
Parliament    Building,    Winnipeg,    Manitoba. 

®The  contract  for  building  the  concrete 
piers  for  the  bridge  which  is  to  be  erected  over 
the  Macleod  River,  Winnipeg,  Man.,  for  the 
Grand  Trunk  Pacific.  Edson-Breazeu  branch 
railway,  has  been  awarded  to  Collins  Bros. 
&  Hamilton  of  Heatherwood.  Aha.  The 
company  has  already  purchased  50,000  ft.  of 
lumber  and  will  commence  work  at  once. 


IRRIGATION.   DRAINAGE,  LEVEES  AND  CANALS 


Arkansas. 

®E.  C.  Royse,  Pine  Bluff.  Ark.,  has  been 
awarded  a  contract  for  constructing  a  $20,000 
levee  for  the  Crawford  County  Levee  District, 
Van  Buren,  Ark. 

California. 

•J^Bids  will  be  received  until  noon,  March 
3u,  by  H.  W.  Furlong,  (ieneral  Manager  West 
Sacramento  Co.,  at  offices  of  Haviland  &  Tib- 
betts,  engineers,  1108  .Maska  Conuiiercial  Bldg., 
San   ]-"rancisco,  Cal.,   for   furnishin.a  necessary 


labor  and  materials  for  construction  of  an 
earth  levee  in  Yolo  County,  California.  Cer- 
tified check  for  $5,000  required  with  bid. 

The  Solano  County  Engineers,  Fairtield. 
Cal.,  have  appointed  E.  N.  Eager,  F.  J.  Kal- 
ber  and  John  Frederickson  as  Commissioners 
of  Reclamation  District  No.  501  for  the  pur- 
pose of  levying  ail  assessment  on  the  land  of 
the  district  for  the  purpose  of  making  improve- 
ments in  the  levees.  The  district  is  on  the 
Sacramento  River  near  Rio  Vista. 

County   .Supervisors   at   Yuba   City,  at  their 


regular  April  meeting,  will  consider  the  forma- 
tion of  a  new  drainage  district  to  comprise 
about  1.500  acres  of  land  southw-est  of  Tudor. 
The  object  of  the  district  is  to  build  a  drain- 
age ditch  starting  on  the  southeast  corner  of 
the  Gottwals  ranch  and  running  1%  miles 
directlv  south  to  the  tule  levee  of  levee  district 
No.  1.' 

The  Butte-Suter  Canal  Co.  has  filed  its  ar- 
ticles of  incorporation  in  Sutter  County.  The 
company  has  a  capital  stock  of  $1.2.50,000  and 
jiroposcs  to  purchase  orchards,  farins.  etc.,  and 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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operate  them,  to  erect  houses  and  operate  ir- 
rigation ditches  in  the  above  named  coun- 
ties. The  directors  are  M.  Rowhinds  and  G. 
H.  Kellog  of  Berkeley,  Gordon  Hall  and  Kent 
of  San  Francisco,  and  T.  H.  Breeze  of  Fair 
Oaks. 

Land    owners   of   San   Joaquin   and   Contra 

'     sta  Counties  at  a  meeting  recently  at  Stock- 

,  decided  that  a  canal  should  be  construct- 

irom  the  San  Joaquin  River  at  some  point 

ir  Kasons  lake,  about  Paradise  dam,  along 

edge  of  the  upland  on  the  west  side,  which 

uld   empty   into  the   river  again  in  the  vi- 

ty  of  Antioch.     Such  a  canal,  which  would 

!'         about       .35       miles       long,       would       be 

'.Mile    enough    to    carry    off    all    the    surplus 

water   of  the    river   in   time   of  overHow,   and 

vyould   prevent   e.xtremely    higli    water    in    the 

vicinity  of  this  city  and  in  the  Delta  districts. 

The  landowners  present  agreed  to  si.gn  up  for 

an   assessment   of   10  cts.  an  acre  on   land  in 

the  delta  region,  with  the  understanding  that 

San    Joaquin    County,    Stockton    city    and    the 

railroad  corporations  interested  would  also  be 

,i-ked  to  contribute  a  fund  to  make  a  survey 

determine   the   feasibility   and  cost  of  such 

anal. 

Illinois. 

•J«The  commissioners  of  Big  Slough  Special 
Drainage  District,  Prophetstowii,  III.,  will  re- 
ceive bids  until  April  1  for  constructing 
Branch  No.  1  in  Loraine  township,  Henry 
Countv.  The  ditch  is  to  be  'J  miles  long  6  ft. 
wide  at  bottom,  .5  ft.  deep,  requiring  about 
38.011(1  cu,  yds.  of  excavation,  consisting  of 
muck  and  sand.  F.  W.  Sears  of  Prophets- 
t'  wn.  111.,  is  engineer. 

•J*The  commissioners  of  Union  Drainage 
District  of  Tampico,  Prophetstown  and  Hume, 
111.,  will  receive  bids  until  April  10  for  clean- 
ing out  Coon  Creek.  The  creek  is  10  miles 
long,  10  ft.  wide  at  bottom,  .'5  ft.  deep.  About 
8.5.l'on  cu.  yds.  of  excavation  is  required.  A 
branch  of  the  creek,  two  miles  long,  is  also  to 
be  cleaned,  requiring  about  20,000  cu.  yds.  of 
excavation.  This  branch  is  4  ft.  deep.  "  F.  W. 
Sears.  Proohetstown.  111.,  is  the  engineer.  Bids 
will  be  received  at  Tampico. 

4*Bids  will  be  received  until  11  a.  m.,  April 
l."(,  by  the  Drainage  Commissioners  of  Union 
Drainage  District  No.  1  of  the  towns  of  Ray- 
mond and  Rountree,  Montgomery  County,  III, 
L.  L.  Potts,  Clerk.  Raymond,  111.,  for  con- 
structing an  open  ditch  requiring  .'),!11(t  cu.  yds. 
of  excavation  and  tile  drains  requiring  83,92.') 
ft.  of  G-in.  to  30-in.  tile.    J.  W.  Dappert.  Engi- 

•  r.  Taylorville,  111. 

•Coleman  &  Sons.  Paragould.  Ark.,  have 
ueen  awarded  the  contract  for  constructing  .38 
miles  of  ditch  for  the  North  Fork  Special 
Drainage  District  of  Broughton.  111.  The  con- 
tract price  was  Cf-j  cts.  per  cu.  yd.  and  the 
work  requires  the  moving  of  about  1,900,000 
cu.  vds.  of  material.  Bids  were  opened  Marcli 
10,  ■ 

Indiana. 

•{•Bids  will  be  received  until  2  p.  m., 
.April  1.  by  Supt.  of  Construction.  Boone 
County,  at  the  office  of  Surveyor,  Lebanon, 
Ind..   for   the   construction   of  a   ditch. 

®The  Krick-Tyndall  Co.,  Decatur,  Ind.,  has 
been  awarded  the  contract  at  $1,80G  for  con- 
structing the  Chapman  ditch  in  Harrison 
township.  The  length  of  the  main  ditch  is 
4,960  ft.  and  the  lateral  is  :I728  ft.  in  length. 


®A.  E.  Chappell,  Ingalls,  Ind.,  has  been 
.iwarded  the  contract  for  cunstruction  of  a 
drain  in  Hancock  county,  ibr  contract  price 
being  $750. 

Louisiana. 

.\  movement  has  been  started  iii  lerrebonne 
Parish,  Houma,  La.,  to  dredge  a  sea  level 
canal  connecting  Bayou  'l'errel)onne  with  Ba- 
you Lafourche.  It  is  proposed  to  so  construct 
the  two  streams  that  the  connecting  links 
will  be  made  navigable  to  the  larger  crafts 
plying  the  streams  and  thus  assure  a  short 
water  route  to  New  Orlean-;.  The  plan  is  to 
use  the  St.  Louis  Cypress  Co.'s  canal,  which 
will  require  less  dredging  as  the  canal  is 
already  possessed   of  sonic  depth. 

Michigan. 

^•Bids  will  be  received  by  A.  II.  Reid  and 
John  Boutwell,  county  drain  commissioners, 
Genesee  and  Shiawassee  counties,  Michigan, 
at  Gaines,  Mich.,  on  April  4.  for  the  construc- 
tion of  the  Corrigal  drain  in  Gaines  township, 
about  1,360  rods  in  length.  A  certified  check 
of  $400  is  required  with  each  bid. 

Minnesota. 

®Bids  were  opened  March  b")  by  J.  L.  John- 
son, County  Auditor,  Olivia,  Minn.,  for  con- 
structing Judicial  Ditch  No.  9,  the  contract 
being  let  to  Jerry  Sherwood.  This  is  a  dredge 
ditch  involving  about  100,27.")  cu.  yds.  of  ex- 
cavation. I 
Missouri. 

Bids  will  be  opened  about  May  15  for  drain- 
age work  in  Drainage  District  No.  3,  Carroll 
County,  Mo.  The  main  ditch  will  be  about  2! 
miles  long,  having  a  40  and  50- ft.  base  with  1 
to  1  slopes  and  a  yardage  of  1,569,485  cu.  yds. 
of  earth  excavation  and  143,250  cu.  yds.  of 
channel  cleaning.  The  six  laterals  will  aggre- 
gate about  12  miles,  will  have  10,  12  and  18 
ft.  bases  and  will  require  286.520  cu.  yds.  of 
earth  excavation  and  8.900  cu.  yds.  of  channel 
cleaning.  The  work  will  also  include  a  levee 
of  some  20,500  cu.  yds.  about  1%  miles  of 
21-in.  sewer  and  highway  bridges  to  the 
amount  of  about  $12,000.  '  Brooks  &  Jacoby, 
515  Shukert  Bldg.,  Kansas  City,  .Vlo.,  are  the 
engineers. 

Ohio. 

®The  County  Commissioners  at  L'rbana  have 
awarded  the  contract  for  dredging  in  Mud 
River  to  D.  E.  Weage  &  Son,  Coldwater, 
Mich.,  at  $.37,500.  The  contractors  will  use 
the  dredge  that  they  employed  on  their  other 
contracts  on  the  Mud  River.  The  contract 
just  let  will  require  the  removal  and  replacing 
of  six  bridges  at  a  cost  of  $200  each. 

.A-dvices  from  Canton  state  that  the  Tuscara- 
was Improvement  Co.  is  planning  to  sell  $5.00(1 
of  stock  and  to  employ  an  engineer  to  make 
a  survey  and  plat  for  straightening  iIk  chan- 
nel of  the  Tuscarawas  Ri\er. 

Oregon. 

®Tlie  Port  Commissi. .n  of  the  I'url  of  To- 
ledo, Toledo,  Ore.,  li.is  aw.irdcd  a  contract  to 
Christopher  &  Swearingen  at  $8.10(1  for  con- 
structing 2.200  ft.  of  jetty, 

®James  W.  Jory,  Midland,  Ore.,  has  been 
awarded  the  contract  at  $7.(iOO  by  the  U.  S. 
Reclamation  service  for  the  excavation  of 
about  35,000  cu.  yds.  of  matcri.d  near  Klamath 
Falls,  Ore.     Bids  were  opened  March   10. 


Surveys  are  underway  for  the  Weston  tk 
Pine  Creek  irrigation  project  near  Weston. 
Ore.  It  is  planned  to  erect  a  1.50  to  800-ft 
dam  in  Pine  Creek,  three  iniles  above  Weston 
for  the  storage  of  water.  About  6,000  to  10,- 
000  acres  are  to  be  watered.  F.  C.  Henke. 
Lewiston,  Idaho,  is  the  engineer. 

South  Dakota. 

®The  following  contracts  have  been  awarded 
by  the  U.  S.  Reclamation  service  for  earth 
work,  North  Canal,  Belle  Fourche  Project,  bids 
for  which  were  opened  Feb.  24  at  Belle 
Fourche,  S.  Dak.  The  itemized  bids  were 
given   in  our  March  8  issue : 

Maney     Bros.    &    Co.,      Oklahoma    City.     Okla 
Schedules  1,  G,  7,  S. 

Class  1,   350,000  c.y.  (5)  18  cts $63,000 

Class  2,   18,000  c.y.  @  45  cts 8,100 

Class  3.   4,000  c.y.  @  70  cts 2,800 

Overhaul  125,000  c.y.  @  2  cts 2,500 

Total    $76,400 

Cornelius  Cole,  Nisland.  S.  D.     Schedule  2: 

Class    1,    100,000  (ffi  IS    cts $18,000 

Class   2,    8,000  @)  IS   cts 1,440 

Class   3,    3.000  @  IS   cts 360 

Schedule  3: 

Class     1,     90,000  (®  17     cts $15,300 

Class   2.   8.000  ®  17    cts 1,360 

Class     3,     1,000  ®)  17     cts 170 

Overhaul     25,000  @  2     cts.      (Total     for     2 

scheds.)     500 

Total     $37,130 

Seitz  &  Shevling,  Nisland,  S.  Dak.     Schedule  4: 

Class    1,    75,000    c.y.  (§)  19    cts $14,250 

Class  2,  10,000  c.y.  @  19  cts 1,900 

Class    3,    1.000    c.y.  @  19   cts 190 

Overhaul  20,000  c.y.  @  2  cts 400 

Total    $16,740 

J.   W.   McNeill,   North  Platte,   Neh      Schedule  5: 

Class  1,   90,000  c.y.  (3)  19  cts $17,100 

Class  2,   12.000  c.v.  @  19  cts 2.280 

Class  3.   1.000   c.y.  (SI  19   cts 190 

Overhaul  20,000  c.y.  (S)  2  cts 400 

Total    $19,970 

Texas. 

An  election  is  to  be  held  on  April  lit  in 
Drainage  District  No.  2  of  Wharton  County 
to  vote  on  the  issuance  of  $45,000  of  bonds 
John  Morris,  Wharton,  Tex.,  is  County  Sur- 
veyor. 

The  State  Attorney  General  has  approved 
a  bond  issue  of  $204,500  voted  by  Drainage 
District  No.  1  of  Cameron  County,  and  the 
County  Judge  is  now  in  the  east  selling  the 
bonds.  Surveys  and  estimates  of  cost  have 
been  made  and  as  soon  as  the  bond  issue  is 
disposed  of  the  work  will  be  advertised.  A, 
W.  Amfhor,  Box  233,  Brownsville,  Tex.,  is 
Engineer  of  the  District. 

Utah. 

The  Davis  and  Weber  Counties  Canal  Co.. 
W.  H.  Bostaph,  Chief  Engineer,  Ogden,  Utah, 
will  probably  have  work  started  about  April 
15  in  its  dam  in  Weber  canyon.  The  company 
will  raise  the  present  dam  to  a  height  of  190 
ft.  in  order  to  conserve  a  sufficient  water  sup- 
ply for  the  reservoir,  which  will  be  enlarged 
to  double  its  present  size,  which  is  now  14,000 
acre-ft.  The  dam  will  be  300  ft.  thick  at  the 
bottom  and  will  taper  to  a  25-ft.  thickness  at 
the  top.  Tlie  material  to  be  used  in  the  dam 
will  be  concrete  with  a  solid  steel  core  as  a 
foundation.  Large  boulders  from  the  moun- 
tain side  will  be  used  in  reinforcing  the  ma- 
sonry work  of  the  structure.  The  entire  cost 
if  tlie  d;im  is  estim.'itcd   ;it  $110,(W0. 


WATER-  W  O  R  K  S 


Alabama. 

.\n   election   will   be   held   in    tiadsden,   .'Ma., 
.\pril  24  for  the  purpose  of  voting  on  the 

■position  of  issuing  bonds  in  the  sum  of 
$.ju,(lil(i  for  the  imprnvenunt  and  completion 
of  the   water  works. 

The  city  council  of 
reported,  has  ordered 
new    $90,000    light    and 


citv. 


Dothan,  Ala.,  it  is 
the  erection  of  the 
water    plant    for    the 


Arizona. 

^Bids  are  asked  until  1  p,  in.,  .\pril  12,  by 
L.  O.  Cowan,  City  Clerk,  Tucson,  Ariz.,  for 
the  erection  of  a  90-ft.  lii,gh  concrete  stand- 
pipe  to  have  a  capacity  of  l,()oit,00(l  gals.  Plans 
■ind  specifications  are  to  be  furnished  by  bid- 
ders. 

Arkansas. 

The  citv  of  I'ort  Smith,  ;\rk.,  has  sold 
bonds  to  the  amount  of  $750,("«t  for  the 
purchase    of   the   water   plant. 

fi: 


California. 

.Advices  from  Walnut  Creek,  Cal.,  are  to 
the  effect  that  large  tracts  of  land  are  being 
purchascrl  near  that  town  for  the  purpose 
of  installing  a  water  supjily  system  for  the 
towns  of  I.;ifayette,  .\lamo  and  Walnut 
(.reek. 

W.  F.  O'Connor  of  Red  Bluff,  Cab,  has 
commenced  work  on  the  20,000-gal.  water 
tank  in  Gerber,  Cal,  for  the  Gerbcr  Light 
&•    Power    Co.,    which    has   been    organized    to 


•J"  indicates  work  now  open  for  bids.    *  indicates  a  contract  let  recently. 
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furnish   water  niul   lii;lit   10   tho 
ilivision  town. 

Colorado. 
The  Oiambir  of  CoinmiTcc  of  Graiul  Junc- 
tion,   Colo.,    lias    called    a    public    meeting    to 
discuss  till-  situation  relative  to  voting  bonds 
for  a   municipal   water   supply. 

Georgia. 

4»Bids  will  be  received  at  once  by  the 
City  Council  of  Sparta,  Ga.,  for  the  con- 
struction of  a  water  works  and  sewerage 
system.     W.    11.    Stanscll   is   City   Clerk. 

The  citizens  of  Colquitt.  Ga..  have  voted 
the  issuance  of  bonds  in  the  sum  of  $J'2.000 
for  municipal  improvements.  The  money  will 
be  used  to  extend  the  water  system,  erect  and 
operate  a  light  plant,  and  erect  a  modern 
school  building. 

Illinois. 

•{•Bids  will  be  received  until  11  a.  m.,  .\pril 
1,  ]!U1.  by  B.  J.  Mullancy.  Commissioner  of 
Public  Works,  Chicago.  111.,  for  furnishing 
and  delivering  gate  valves  as  follows:  one 
;W-in.  to  Chicago  .Ave.  &  Larral)ce  St..  one  36- 
in.  to  Division  St,  &  Halsted  St..  one  ,36-in. 
to  Hawthorn  Ave.  &  North  .Ave.,  one  30-in,  to 
Clyhourn  PI.  &  Southport  Ave,  one  30-in.  to 
Clyboum  .\v.  &  Fullerton  Av.,  one  30-in.  to 
Diverscy  Blvd.,  cast  side  of  river,  one  30-in. 
to  Diverscy  Blvd.,  west  side  of  river,  one  30- 
in.  to  Diversey  Blvd.  &  Western  Ave.,  one  24- 
in.  to  Crosby  Sl  &  Oak  St.  The  valves  are 
to  be  parallel  scat  valves  with  loose  discs, 
and  the  mechanism  shall  be  such  that  in  clos- 
ing, the  travel  of  the  discs  shall  cease  before 
they  begin  to  scat  and  they  are  fully  released 
from  the  seats  before  travel  commences  in 
opening  seal,  disc  rings  and  spindles  of  valves 
shall  be  of  solid  bronze.  .\1I  valves  before 
being  accepted  by  the  city  shall  be  tested  and 
must  prove  tight  under  a  hydrostatic  pressure 
of  .300  lbs.  per  square  inch ;  in  testing  for 
smooth  operation  tallow,  grease  or  similar 
substances  will  not  be  used.  Bidders  must 
submit  separate  prices  for  each  size  valve  and 
enclose  cash  or  certified  check  for  $1-50. 

•J»Bids  will  be  received  at  the  office  of 
W.  M.  Fike,  Chairman  of  the  Water  Com- 
mittee of  the  City  of  Lewistown.  111.,  up  to 
7:30  p.  m.  of  Monday,  the  10th  day  of  April, 
1911,  for  furnishing  material  and  labor  and 
constructing  improvements  and  extensioiis 
to  the  Municipal  Water  Works  system,  in 
accordance  with  plans  and  specifications 
now  on  tile  in  the  office  of  the  said  W.  M. 
FiTce,  chairman  as  aforesaid;  also  at  the 
office  of  the  engineers,  Fuller-Coult  Co., 
Chemical  Bldg.,  St.  Louis,  Mo._  Estimated 
cost  of  improvements  about  $7,000.  Com- 
plete sets  of  plans  and  specifications  may 
be  obtained  from  the  engineers  on  the  pay- 
ment of  a  fee  of  $3.00. 

The  citizens  of  Anna,  111.,  have  voted  the 
issuance  of  bonds  for  the  installation  of  a 
water  works  system. 

Indiana. 

Plans  for  the  extension  of  the  Gary,  Ind., 
water  system  into  the  Gary  Land  Co.'s  second 
subdivision  just  west  of  the  first  subdivision 
and  also  for  the  extension  of  the  system  to 
Tolleston,  have  been  completed  by  the  Gary 
Heat,  Light  &  Water  Co.,  and  as  soon  as  pre- 
liminary arrangements  can  be  completed  the 
extension  work  vi'ill  be  started. 

The  board  of  public  works  of  Fort  Wayne, 
Ind.,  is  preparing  specifications  for  water 
meters,  preparatory  to  asking  for  new  bids 
on  a  wholesale  supply  to  carry  out  the  ordi- 
nance requiring  that  all  services  be  metered 
as   quickly   as   possible. 

Iowa. 

®The  contract  for  a  combined  waterworks 
and  electric  light  plant  at  Adair,  la.,  has  been 
let  to  the  Des  Moines  Bridge  &  Iron  Co.,  of 
Des    Moines,    la.,    for    $28,4(iO. 

®Hagarty  &  Scrog  of  Keokuk,  la,  have  been 
awarded  the  contract  at  Fort  Madison  for 
the  digging  of  four  deep  city  wells,  from 
which  water  will  be  jiuniped  for  use  in  the 
city   instead  of   from   the  IVlississi])])i   river. 


Kentucky. 

The  city  council  of  Dawson  Springs,  Ky., 
has  decided  to  build  a  waterworks  system  that 
will  cost  ai)i>roximately  $l.'i,0(lO,  Plans  are  be- 
ing prepared  by  W.  it.  King.  Harry  O.  Moss 
and  Clyde  Bell  of  the  Paducab,  Ky.,  engi- 
neering department.  J.  W.  Holmes,  superin- 
tendent of  the  Paducab  water  plant,  is  con- 
sulting engineer.  The  system  will  have  about 
10,000  ft.  of  mains.  The  water  works  will 
be  operated  from  a  gravity  reservoir  located 
at  the  top  of  the  hill  southeast  of  Dawson. 

Louisiana. 

Mayor  Maurice  I).  .Shannon  ol  .Morgan 
City,  La.,  in  a  communication  to  the  city  coun- 
cil, recommends  that  the  city  issue  bonds  in 
the  sum  of  $100,000  for  public  improvements 
and  that  immediate  steps  be  taken  to  install 
waterworks   and    give    lire    i)rotection. 

Maine. 

The  new  draft  reported  of  the  legislative  act 
to  incorporate  the  Hartland  Water  Co.  of 
Hartland,  Me.,  allows  the  company  to  furnish 
water  only  and  gives  the  company  right  to 
furnish  water  to  any  place  adjoining  the  three 
towns  of  Hartland,  Palmyra,  and  St.  Albans. 
It  also  gives  it  a  chance  to  extend  its  opera- 
tions to  .Athens,  Harmony,  Camliridge,  Dex- 
ter, Corinna,  Newport,  Plymouth,  Detroit, 
Pittsfield,    Canaan    and    Cornville. 

Maryland. 

The  board  of  estimates  of  Baltimore,  Md., 
has  approved  the  specifications  for  the  im- 
provements to  the  Mount  Royal  Pumping 
Station,  subject  to  the  approval  of  the  city 
solicitor,  when  advertisements  for  bids  will 
be  issued.  The  plans  call  for  the  expenditure 
of  about  $180,000.  Alfred  M.  0"'ck  is  water 
engineer   of   the   city. 

Massachusetts. 

®The  water  and  sewer  commissioners  of 
Medford,  Mass.,  have  awarded  the  contracts 
for  furnishing  the  city  of  Medford  with  about 
130  tons  of  cast  iron  water  pipe  and  about 
13,000  ft.  of  vitrified  salt  glazed  sewer  pipe, 
as  follows :  Chas.  Miller  &  Son  Co.,  Utica, 
N.  Y.,  water  pipe ;  Berry  &  Ferguson,  Boston, 
Mass.,  sewer  pipe.  Bids  were  opened  March 
20. 

The  town  of  .Athol,  Mass.,  has  voted  to 
take  1,000  acres  in  Athol  and  Phillipston  for 
a  future  water  supply  and  to  construct  a  pipe 
line  to  the  Bnckman  brook.  It  was  voted  to 
borrow  $30,000  for  this  purpose. 
Michigan. 

At  the  regular  spring  election  in  Benton 
Harbor,  Mich.,  on  April  3,  the  voters  of  the 
city  will  be  asked  to  vote  on  the  proposition 
of  issuing  bonds  in  the  sum  of  $100,000  for 
the  development  of  a  well  supply  in  connec- 
tion   with    the   water   works. 

Missouri. 

Mayor  Kreismann  and  Water  Commissioner 
E.  E.  Wall  of  St.  Louis,  Mo.,  have  announced 
a  plan  to  connect  Koch  hospital,  set  apart  for 
the  treatment  of  tuberculosis,  with  the  city 
water   works. 

The  substitution  of  two  turbine  engines 
connected  with  centrifugal  pumps  for  two  of 
the  pumping  engines  of  the  waterworks  sys- 
tem at  the  Chain  of  Rocks,  is  proposed  in  a 
bill  which  has  been  reported  favorably  by  the 
council  public  improvements  committee.  St. 
Louis,  Mo.  The  two  engines  to  be  superseded 
cost  $32.j,000  and  have  a  capacity  of  30,000,000 
gals,  a  day.  The  new  engines,  occupying  about 
half  the  space,  cost  $40,000,  and  have  .-i  ca- 
pacity of  60,000,0(10  gals,  a  day. 
Montana. 

A  special  election  will  be  called  in  Shelby, 
Mont.,  at  the  regular  city  election,  .-Vpril  3, 
to  vote  upon  the  proposition  of  bonding  the 
town  in  the  sum  of  $.")0,000  for  the  purpose 
of  supplying  the  town  with  an  adequate  water 
supply. 

Nebraska. 

^Bids  will  be  received  until  9  a.  m.,  April 
3,  by  the  City  Clerk  of  Lodgepole.  Neb.,  for 
constructing  waterworks  to  cost  about  $10,000. 


•i-  indicates  work  now  open  for  bids.    ®  indicates  a  contract 


Geo.   V.   Siihiu.ui,    l".<|uitable     Bldg.,     Denver, 
Colo.,  is  the   I'.iigineer.  i 

New  York. 

•J«Bids  are  asked  until  8  p.  m.,  .'\pril  4,  by- 
Mayor  Thos.  H.  O'Neill,  Auburn,  N.  Y.,  for 
the  construction  of  subways,  with  necessary 
appurtenances  and  appliances,  in  East  (jen- 
esee  St.,  from  Owasco  St.  to  Hunter  Ave.  The 
approximate  quantities  of  the  work  are:  67,200 
duct  ft.  of  16  duct  tile,  2.5,800  duct  ft.  of  \i 
duct  tile,  19,700  lin.  ft.  of  straight  iron  pipe 
laterals,  l!Hl  iron  pipe  bends,  and  23  double 
manholes,  including  sewer  connections.  E.  C. 
,\ldrich,    City    I'ingineer. 

4'he  water  bo.ard  of  Cortland,  N.  Y,,  will 
soon  adverti.se  for  bids  for  the  construction 
of  the  ijroposed  new  water  tank.  The  tank 
will  have  a  capacity  of  1,000,000  gals. 

North  Carolina. 

•J«l!iiN  will  l)e  received  until  8  p.  m. 
.April  20,  by  W.  J.  Hales,  City  Clerk,  More- 
head  City,  N.  C,  for  the  installation  of  a 
water   works   system. 

The  w:iter  board  of  the  city  of  Charlotte, 
N.  C.  has  purchased  the  Dilworth  water  sys- 
tem for  $l.'i,000  from  the  Southern  Power  Co, 

Ohio. 

^Bids  will  be  received  until  noon,  ."April  10, 
by  Director  of  Pulilic  Service,  Cincinnati,  O., 
for  the  construction,  delivery  and  erection  of 
two  turbine  water  wheels  in  the  head  house 
of  the  filtration  plant  of  the  Water  Depart- 
ment of  the  City  of  Cincinnati,  Ohio,  at  Cali- 
fornia, O.  Plans,  specifications  and  blank  pro- 
posals can  be  obtained  at  the  office  of  the 
General  Superintendent  of  Water  Works. 

®It  is  reported  that  the  J.  B.  Clow  Co.,  of 
Chicago,  111.,  has  been  awarded  the  contract  by 
the  board  of  control  of  Zanesville,  O.,  for 
furnishing  over  $.5,000  worth  of  water  pine 
and  special  castings  to  the  water  department.. 

The  Lowellville  Water  Co.,  of  Lowellville, 
O.,  has  been  incorporated  with  a  capital  of 
from  $.")0,000  to  $60,000  for  the  purpose  of 
supplying  the  city   with   water. 

The  city  council  of  Chadron,  O.,  has  in- 
structed the  city  clerk  to  have  ready  at  the 
.April  meeting  of  the  council  a  resolution  call- 
ing for  a  vote  on  the  question  of  a  water 
works   for   the   city. 

Oklahoma. 

^Bids  are  asked  until  8  p.  m..  .April  10.  by 
W.  B.  Jones,  City  Clerk,  .Ada,  Okla.,  for  fur- 
nishing pipe  and  machinery  for  the  exten- 
sion and  improvement  of  the  city  water  works. 
Official  advertisement  will  be  found  elsewhere 
in   this  issue. 

The  citv  council  of  Oklahoma  Citv,  Okla., 
has  arranged  for  the  sale  of  $40(1,000  of 
public  improvement  bonds  to  A.  J.  McMahan 
of  that  city.  The  issue  was  voted  at  a  special 
election  in  February  for  water  main  exten- 
sions, sewer  and  city  hospital. 
Pennsylvania. 

The  Clear  Spring  Water  Co.,  of  .Allen- 
town.  Pa,,  has  planned  an  aggressive  exten- 
sion of  its  water  mains  which  will  involve- 
an   expenditure   of  $20,000. 

The  Ohio  Valley  Water  Co..  of  Bellevue, 
Pa.,  has  employed  the  firm  of  Chester  &  Flerti- 
ing.  Engineers,  Pittsburg.  Pa.,  to  install  addi- 
tional drilled  wells  for  the  water  supply  on 
Neville  Island. 

South  Dakota. 

The  citizens  of  Kadoka,  S.  Dak.,  have  voted" 
the  issuance  of  bonds  to  the  amount  of  $6,700 
to  inst.'dl  a  system  of  waterworks.  .As  soon 
as  the  lionds  are  sold  work  on  the  construc- 
tion   of    the   system    will   be   commenced. 

Tennessee. 

.An  election  is  to  be  held  in  Newport.  Tenn., 
on  April  29  for  the  purpose  of  voting  on  the 
issuance  of  bonds  for  the  installation  of  a  . 
system  of  waterworks.  The  water  supply  will 
be  secured  from  springs  three  miles  from  the 
city. 

The  hoard  of  mayor  and  aldermen  of  Lex- 
ington,   Tenn.,    is    considerin.g    favorably    the 
gr:inting  of  a  franchise  to  capitalists  of  Paris, 
let  recently. 
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Tenn.,    to    install    a    waterworks    nnci    electric 
litrht  plant  in  the  town. 

Texas. 

-'•Bids  will  be  receixcil  until  April  3  by  Capt. 
Fred  H.  Gallup,  Quarterniastcr,  Fort  Sam 
Houston,  Tex.,  for  furnishing  2140  ft.  galvan- 
ized iron  water  pipe,  650  ft.  cast  iron  sewer 
pipe.  .!)2n  ft.  4-in.  sewer  pipe. 

®The  city  commissioners  of  Dallas.  Tex.. 
ha\e  awarded  the  contract  for  the  standpipe 
for  the  White  Rock  line  in  the  water  main 
from  the  new  pumping  station  to  the  Memphis 
.Steel   Construction    Co.,   for  $"),727. 

The  Calvert  Water  Co.,  Calvert,  Tex.,  is 
preparing  to  extend  its  pipe  line  far  out  into 
the   suburbs. 

Virginia. 

®The  water  committee  of  the  city  council 
of  Richmond,  Va.,  has  awarded  the  contract 
for  furnishing  the  water  department  with  ap- 
proximately (iOO  tons  of  alum  to  Harris  Bros. 
&  Co..  of  Philadelphia,  Pa.  Other  contracts 
were  awarded  as  follows :  .Smith-Courtney 
Co.,  Richmond,  for  supplying  140  water  meters 
and  cast  iron  pipe;  Virginia-Carolina  Supply 
Co..  for  furnishing  brass ;  Fletcher  &  Kellum, 
for  relaying  granite  and  cobblestone  paving: 
Hunter  B.  Frischkorn.  for  gate  valves;  John 
Tyler,  hauling  for  water  department  ;  Cdamor- 
gan  Pipe  &  Foundry  Co.,  Lynchburg.  Ya.,  fire 
hydrants;  Boyd  Iron  Works.  Richmond,  for 
valves  and   meters. 

®The  contract  for  furnishing  material  and 
labor  for  laying  water  mains  and  installing 
valves  and  connections,  on  Westover  Ave., 
west  of  Langley  road,  in  Norfolk.  Va.,  has 
been   awarded  to   R.    P    Denliy   for  $1,<I24. 

Washington. 

•J»Bids  are  asked  until  nfion.  .\pril  1.  l.)y 
Nicholas  Lawson,  Commissioner  Light  and 
Water.  Tacoma,  Wash.,  for  constructing  a  con- 
crete lined  reservoir  and  for  laying  a  27-mile 
pipe  line. 

The  water  board  of  Bellingtnn.  Wash.,  has 
decided  upon  the  extension  of  a  il-in.  water 
main  from  Larson  by  way  of  Electric  Ave., 
to  .Spruce  St.,  down  Spruce  St.  one  block  to 
the    Geneva    road    and    on    the    Geneva    road 


from  Spruce  Ct.  t"  a  point  near  Forest  Land- 
ing. 

West  Virginia. 
Improvements  will  be  made  to  the  city  wa- 
ter works  of  Wheeling,  W.  Va.,  shortlv  at  an 
estimated  cost  of  $:.ii)il.(iuO.  C.  P..  ' Cooke. 
Wheeling,  Engineer.  Pioard  of  Control  will 
have  charge  of  the  work. 

Wisconsin. 

•}*Bids  will  be  received  until  1(1:30  a.  m.. 
March  ,31,  by  Department  of  Public  Works, 
Milwaukee,  Wis.,  for  furnishing  all  the  ma- 
terials and  doing  all  the  work  necessary 
and  required  to  lay  water  mains  in  such 
streets  in  the  city  of  Milwaukee  as 
may  be  directed  by  the  Department 
of  Public  Works  during  the  year  1911,  ac- 
cording to  specifications  on  file  in  this 
office.  Bidders  will  state  separate  prices 
for  laying  6-in..  8-in.,  12-in.  and  lO-in.  pipe, 
and  contracts  will  be  awarded  to  the  lowest 
bidders  respectively.  Bonds  to  accompany 
bids  required  in  the  penal  sum  of  $7,500,  or 
in  lieu  thereof  the  bidder  may  deposit  with 
the  department  of  public  works  the  sum  of 
$3,750  in  money  or  certified  bank  check. 

^Bids  will  he  received  until  10:30  a.  m., 
March  31,  by  Board  of  Public  Works,  Mil- 
waukee, Wis.,  for  furnishing  to  the  city 
for  the  use  of  its  water  department,  5(.KJ 
tons  of  16-in.,  800  tons  of  12-in.,  850  tons 
of  8-in.  and  50  tons  of  4-in.,  class  "C"  wa- 
ter pipe  and  50  tons  of  special  castings, 
consisting  of  3  ways,  4  ways,  curves,  etc., 
from  3  to  16  ins.  diameter,  both  pipe  and 
specials  being  for  class  "C"  water  pipe, 
according  to  the  American  Water  Works 
association's  standard  specifications  for 
cast   iron   water  pipe  and   special   casting. 

4»Bids  will  be  received  until  10:30  a.  m., 
March  31,  by  Department  of  Public  Works, 
Milwaukee,  W'is.,  for  furnishin.g  1,000  tons 
of  6-in.  class  "C"  cast  iron  water  pipe  to 
the  water  department  of  the  city  of  Mil- 
waukee, according  to  the  .American  Water 
Works  .\ssociation  Standard  Specifications 
for  Cast  Iron  Water  Pipe  and  Special 
Castings. 

4«Bids  will  bo  received  until  U):M\  a.  m.. 
March  31,  bv  Department  of  Public  Work>. 


Milwaukee,  Wis.,  for  hauling  and  deliver- 
ing water  pipe,  hydrants  and  special  cast- 
ings as  may  be  required  by  the  water  de- 
partment of  the  city  of  Milwaukee  during 
the  year  1911,  according  to  specifications 
on  file  in  that  office.  Bonds  to  accompany 
bids  in  the  penal  sum  of  $1,800.  or  in  lieu 
thereof  the  bidder  may  deposit  with  the 
department  of  public  works  the  sum  of 
$900   in   money   or   certified   bank   check. 

®The  Board  of  Water  Commissioners  of 
Watertow-n,  Wis.,  has  awarded  the  contract 
for  drilling  a  deep  well  to  F.  L.  McCarthy, 
407  6th  Ave.,  Minneapolis,  Minn.  Bids  were 
opened  March  18 

Canada. 

^.Bids  will  be  received  until  noon,  April 
8,  by  T.  J.  Brown.  Resident  Engineer.  Can- 
adian Pacific  Ry.,  Calgary,  Ont.,  for  dig- 
ging, laying  and  backfilling  pipe  line  for 
water    supply   at   Wetaskuvin. 

4«Bids  will  be  received  until  noon.  April 
4,  by  W.  H.  Stewart,  Secy.-treas.,  Ronleau, 
Sask.  "Contract  E."  Electrical  machinery, 
pole,  line,  etc. 

"Contract  F."  Pumping  machinery,  com- 
pressed air  system. 

"Contract  G."  Producer  gas  plant.  Cast 
iron    or    steel    water   mains,   as    follows: 

12,000  ft.  6-in.  C.  L  water  main,  tested  to 
300  pounds  hydrostatic  pressure. 

1,000  ft.  4-in.  C.  I.  water  main,  tested 
to  30<J  pounds   hydrostatic   pressure. 

1,400  ft.  2-in.  C.  I.  water  main,  tested  to 
300  pounds   hydrostatic   pressure. 

Special  castings,  tees,  etc.,  at  per  pound, 
hydrants,   valves,    etc.,    as   follows: 

22  6-in.  hydrants,  one  steamer  nozzle  and 
2  2%-in.   nozzles;  8  ft.  0-in.  — . 

47  6-in.   left-handed  gate  valves. 

47  6-in.  valve  boxes  extending  7  to  9  ft. 
J.  Darlington  Whitmore,  Consulting  Engi- 
neer, 104  Willoughby  and  Duncan  block, 
Regina,  Sask. 

The  Private  Bills  Committee  of  the  On- 
tario Legislature  has  passed  the  bill  of  St. 
Catherines.  Out.,  authorizing  an  expenditure 
of  $lsn,O0fl  for  the  extension  of  the  water- 
works   s\'steni. 
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Alabama. 

The  city  of  New  Decatur,  -\la..  has  passed 
an  ordinance  for  the  building  of  sewers  in 
East  New  Decatur  and  another  ordinance  for 
the  building  of  concrete  sidewalks  on  Moulton 
St..  Sixth  .\ve.,  and  Grant  St. 
Arizona. 

The  city  of  Phoenix.  .Xriz.,  has  purchased 
the  plant  of  the  Phoenix  Sewer  &  Drainage 
Co..  for  $60,000.  Bonds  to  the  amount  of 
$32-5,000  will  be  sold  at  once  for  the  purpose 
of  building  a  sewer  system  in  those  portions 
of  the  city  not  tapped  by  the  old  privately 
owned  corporation.  L.  .S.  Olmstead,  of  the 
firm  of  Olmstead  &  Gillelen,  604  Wright  & 
Callender  Bldg.,  Los  .Angeles,  Cal.,  is  en- 
gineer. 

Arkansas. 

The  City  Council  of  Pulaski  Heights,  .\rk., 
has  promised  to  consider  the  question  of  ex- 
tending that  municipality's  sewerage  system 
and  giving  the  place  a  drainage  into  the  Ar- 
kansas river  below  the  pumping  station.  Engi- 
neers have  been  employed  to  estimate  the  cost 
of   this   work. 

California. 
®The  city  trustees  of  Calexico,  Cal..  have  ht 
the  contract  for  the  building  of  the  Calexico 
sewer  system  to  Watson  &  Spicer  of  Colo- 
rado Springs,  Colo.,  for  approximately  $26,65i'. 
Work  will  begin  about   .\pril    1. 

City  Engineer  Dewey  of  Long  Beach,  Cal., 
has  completed  plans  and  estimates  of  the  cost 
•of  constructing  a  complete  s.°wer   system   for 


the  city  of  Long  Beach,  ,ind  the  report  will 
be  passed  upon  by  the  council  at  an  early  date. 
The  project  is  one  of  the  most  extensive  in 
the  southwest,  involving  the  laying  of  more 
than  150  miles  of  pipe,  at  a  cost  of  $100,0U0. 
The  work  contemplates  the  extension  of  the 
municipal  sewer  system  to  all  parts  of  the 
city,  with  the  exception  of  the  recently  ac- 
quired Belmont  Heights  section.  The  location 
of  the  outfall  sewer  will  be  changed  and  en- 
larged so  that  it  will  empty  far  into  the  ocean. 
Residents  and  members  of  the  chamber  of 
commerce  of  Centerville,  Cal.,  recently  held 
a  meeting  to  discuss  plans  for  constructing  a 
sewer  from  the  Newark  Bay.  This  sewer  has 
been  petitioned  for  by  the  Hunt  Bros.'  Can- 
ning Co.,  which  proposes  tbe  construction  of 
a  canning  house. 

Colorado. 

®The  National  Construction  Co..  of  Denver, 
Colo.,  has  been  awarded  the  contract  by  the 
quartermaster's  department  at  Fort  Logan, 
Colo.,  for  the  construction  of  a  sewage  dis- 
posal  system.     The   contract   price   is   $29,030. 

The  taxpayers  of  Colorado  -Springs,  Colo., 
have  been  asked  to  vote  $22,000  worth  of 
bonds  at  the  election  April  4  for  the  extension 
of  the  sanitary  sewer  system  of  the  city. 

Florida. 

Plans  arc  being  prc[)areil  for  a  system  of 
storm  water  drainage  for  a  large  portion  of 
the  sub-divided  land  adjoining  Tampa.  Fla., 
on  the  west.  Benjamin  Thompson,  224  .Am. 
Nat.  Bank  Bldg.,  Tampa,  P'la.,  is  the  engineer. 


The  Board  of  Trustees  of  Pensacola,  Fla., 
has  approvetl  the  plans  submitted  for  the  con- 
struction of  additional  sewers  in  the  city  at 
a  cost  of  approximately  $100,000.  It  is  in- 
tended to  run  one  large  outlet,  in  addition  to 
the  present  two,  to  drain  the  eastern  and  mid- 
dle sections  of  the  city,  and  to  extend  the 
sewerage  system  to  a  large  portion  of  the  city. 
The  trustees  have  been  authorized  to  call  for 
bids  for  this  work,  as  well  as  for  bids  for 
almost  half  a  million  dollars'  worth  of  paving, 
which  is  to  be  done  at  an  early  date  on  plans 
previously    approved    by    the    council. 

Georgia. 

The  city  council  of  Camilla,  Ga.,  has  passed 
an  ordinance  calling  for  an  election  in  the 
near  future  to  authorize  the  issuance  of  $20,- 
000  in  bonds  to  improve  the  sewerage  system 
and  build  a  city  hall. 

The  city  council  of  .Atlanta,  Ga.,  has  sub- 
mitted a  proposition  to  the  county  commis- 
sioners whereby  their  aid  is  solicited  in  the 
extension  of  the  trunk  sewers  provided  for  in 
the  bond  issue  to  points  beyond  the  city  lim- 
its. The  four  most  important  trunk  sewers 
are  the  Loyd  St.  sewer,  the  Butler  St.  sewer, 
the  Orme  St.  sewer  and  the  Proctor  St.  sewer. 
It  is  estimated  that  the  cost  of  converting  the 
intercepting  sewers  into  trunk  sewers  will  ap- 
proximate about  $600.0(10.  R.  M.  Clayton  is 
chief  engineer  of  construction. 

Idaho. 

(SThc  following  bids  were  received  March 
9    by    the    City    of    Pocntello,    Idaho,    W.    A. 


»Ji  indicates  work  now  open  for  bids.     •'  indicates  a  contract  let  recently. 
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Sanims,  City  Engineer,  for  the  construction 
of  the  first  line  of  sewers  for  the  city:  tit 
Standing  for  Citv  EnKincer's  estimate,  total. 
$92,494;  (2^  for  R.  M.  Bardscn  &  Co..  Butte, 
Mont.,  total,  $G0,S33  (awarded  contract)  ;  (3) 
for  Moran  Contracting  Co.,  Ogden.  Utah, 
$"5,089:  (i)  for  Gillis  Construction  Co..  Salt 
Lake  City,  Utah,  $77.17!):  (5>  for  F.  W. 
Whitticr,  Twin  Falls,  hlalio,  $80.5!)!);  (ti)  for 
Bannock  Elnginccring  Co..  Pocatello.  Idaho. 
$81.8*4;  (7)  Lindstroni  &  Oren.  Billings  and 
Butte,  Mont.,  $88,0tX>;  (.8)  Peter  O'Brien  Con- 
struction Co..  Denver.  Colo..  $8!).181 :  (9) 
Montague  &  O'Reillv.  Portland.  Ore..  $!)0,397 ; 
(10)  W.  W.  Cook  &  Son.  Junction  City.  Kan., 
$94,204;  (11)  Strange  v^  Maguirc.  Salt  Lake 
City,  Utah,  $!)4.-'75;  (12)  George  Irving,  Salt 
Lake  Citv,  Utah,  $94,345;  (13)  E.  M.  Eby. 
Wichita,  Kan..  $!)5.444 ;  (14)  James  Kennedy 
Construction  Co.,  Salt  Lake  City,  Utah, 
$97,434. 

A  petition  asking  the  citv  council  of  Kel- 
logg, Ida.,  to  submit  the  question  of  bonding 
the  city  for  a  sewerage  system  has  been 
circulated  among  the  business  men  and  prop- 
erty owners. 

Illinois. 

4).\rthur  Birt  has  been  awarded  a  contract 
at  Bement.  III.,  for  the  construction  of  a 
storm  sewer  for  $22,146.  It  will  require  (>.- 
1)06  cu.  yds.  of  open  work.  748  ft.  of  48-in. 
concrete  sewer,  1.312  ft.  of  36-in.  vitrified 
sewer  tile,  1,295  ft.  of  27-in..  1,511  ft.  of  22-in., 
740  ft.  of  20-in.  tile  in  the  main  sewer.  Branch 
No.  1  will  require  2,822  ft.  of  30-in.,  1,720  ft. 
of  24-in..  and  i)28  ft.  of  20-in.  tile,  and  there 
will  be  a  .spur  requiring  685  ft.  of  12-in.  tile. 
Branch  No.  2  will  require  951  ft.  of  20-in. 
tile.  There  will  be  85  catchbasins  and  16  man- 
holes. 

Commissioner  of  Public  Works  B.  J.  Mul- 
laney  of  Chicago.  111.,  has  submitted  a  report 
to  the  city  council,  in  which  it  is  asked  that 
measures  be  taken  at  once  for  the  construc- 
tion of  a  comprehensive  system  of  sewers  in 
the  downtown  business  district.  The  present 
system  of  sewers,  it  is  thought,  is  inadequate. 
The  sewers  will  cost  between  $1,000,000  and 
$2,000,000. 

The  board  of  local  improvements  of  East 
St.  Louis,  111.,  has  set  April  3  for  a  public 
hearing  on  the  building  of  the  Winstandley 
sewer,  which  will  cost  $280,000.  This  sewer 
will  cover  all  of  the  territory  in  the  old  vil- 
lage of  Windstandley  and  much  more,  and 
wfll  serve  fully  one-fourth  of  the  population 
of  the  city.  The  territory  includes  the  Ter- 
minal Belt  on  the  west,  to  51st  St.,  and  the 
eastern  city  limits,  and  from  the  Louisville 
&  Nashville  Railroad  tracks  on  the  north  to 
the  Southern  Railroad  tracks  on  the  south. 
W.  J.  Crocken  is  city  engineer. 

An  ordinance  has  been  presented  in  the 
City  Council  of  Canton,  III.,  authorizing  a  fur- 
ther bond  issue  to  the  amount  of  $10,000  for 
sewer  improvements  for  the  submittin,g  of  the 
question  to  the  voters  of  the  city  at  the  elec- 
tion on  April  18. 

The  Board  of  Local  Improvements  of  Elgin, 
III.,   has   adopted   resolutions   for   constructing 
the  Seventli  Ward  sewer  this  year. 
Indiana. 

•f-Bids  are  asked  until  7  M  p.  m.,  .\pril  5, 
bv  Board  of  Local  Improvements  of  Chicago 
Heights,  111.,  W.  E.  Leinmertz,  Secretary,  for 
the  construction  of  storm  sewer  No.  3,  consist- 
ing of  5,514  ft.  of  reinforced  concrete  sewer 
pipe  from  24  to  42  in.,  and  0.798  ft.  15-in.  to 
l8-in.  tile  pipe. 

•J*Bids  will  be  received  until  10  a.  m.. 
March  29,  by  Board  of  Public  Works,  Indian- 
apolis, Ind.,"  for  the  construction  of  a  local 
sewer  in  and  along  alley  north  of  32d  St.  from 
Clifton  St.  to  Barnes  .A.ve. 

4»Bids  will  be  received  until  10  a.  m.,  March 
29,  by  Board  of  Public  Works,  Indianapolis, 
hid.,  for  the  construction  of  a  local  sewer  in 
.md  along  Montcalm  St.,  from  l8th  to  21st  St. 

The  Radclifife  Plumbing  &  Heating  Co..  East 
Front  St.,  Wheaton.  HI.,  is  the  proliable  con- 
tractor for  an  extension  of  the  sewer  system 
of  Wheaton  from  a  point  in  the  center  of  Col- 
lege .\ve.  to  Howard  St.,  at  $1,023.  The  work 
includes  1,764  ft.  of  8-in.  sewer  pipe,  50  V  con- 


X 
t- 

Bi 
O 


o 
z 

b 

H 
2 

Q 

u 


a 


§g§g;2!2SSgS§Sg§SSI2eS§S!2§§gS5S;S2g§g.'2§S 


'M 


»a»oooooinoioioio!''ooo«'Oioo<=>oooooooooooojQ 
S<SSSSS«»*4^:«^":wtn,n-fl-ln^>u^c^..'^©c>oo>ooooooooc^^-; 


O    d 


irtr^iA^ffiiAii-iiraift^o^oooooooiooooooooiniftooooO't^ 

N«C»m*«N©inSSoS^5^0<00?WO.OOOC>C.i«NC4U--OOCOOr^ 

MWM:inwd-i:eo^->;»n«?o6oM^oooo©dt--wt-oio0.ft^^.Haiooocgo 

^«Miri«cg'«3WM--o:«^o6.-5evi*aoidc^dd.-^dL'iMddcvir4rHM«!r^ 

■^  ^^  ca  CO  O  "'■ 

>oo>n*noiftOOOmoooooooooooiAOOOu^oo 


;  -tr  ■^  L.-?  tc  ^  iR  ■^ 


"^  irt  lO  in  I-  oo  w  M  00  t-  I 


Hdoo'^JiradeorHrHi-Jio^Dmoo 
Lre  1/5  o  .-I  CO  -v        <=> 


OOOOOOt-Ot-POOtCC-t-OOOOOOOOOOOOOOOOOOOOOO 

SSooooo?o"-5-oioooi^oooooiAOooou3ooooo»n«=;»fi 

.   (,5   ^    .-■    ,^   O    t-   M    M    ^^^   -t^    I.-:'    '^    d    r-:    '/;    CC    t-:   .-^    r-i   .-^    d    tr    Ift  d   d   d    CI   rH    CO   IQ   O   ifl    o   o   o 


:cc'i^.rtddu^cO'fl-'*rtiodi-;o6dccoot-;-^'-H'-^dooc2u2uic^.-^r^ 

.  ,_(   ,— 1  O  to  OO   M  I— I    in   I- J  ^ 


ira..'5ffi,O00i0Olrtir3O.,-5O<0i:^OOOOOOOOOOOOOOOOOOOOO 

-tTJ,-Joddde^c-iddiftdd-^c<irHco^ioo(Mo»-' 

CO  l.'S    Ift  »rt 


r-    M     ci    -^    d    t-^     CO    CO    cm'    CO    CO 


CO 


o  O  o  -r 
^  oc  M  LI  ^- 
«  1-^   r-i   CO  CO 


OOr-oc^OOLOlOCMOl-^COI-OO.COOOOOOirtOOOOOJC 

ClOOei^^LOMOt-OOOlf^^^llCO.-'OOOOirS^CMOOOlOOin 


'    w    t-    t-    eft    I 


icj^soooi^ca^-ic-i's'ooooo 

<-3  O    (^    G  rHCO^l*  O 


woi-r-^'^'wt^or-iOiowi-oc'^tDooooooOo'riinoooooOjrioo 
coOeo^-oo»H■^I-HCl'X'co.--^&ocooseDO»n•ooooOOff*c-lOOOOOOt--o^ 


'^  '^ClWcO^Oi-tU^CO- 


^tOt'-t—    t— lOOO'-''— 't-«Dl^CO«0^'-<' 
^  <M    00 


o 

fa 


o 


-r       a 


CO 

< 

Q 


u 


eOf-H^ODOOOC^OOLOCOCCOiMcooOoa'^^lrt^C'Ot—    OOOO' 
■rf^SC0"9't-"^'«!fC10i"W«i»/3'-^C0CS00mC0C0C0OC0u^O'^O- 

'  ri  el  CO  ™  c?  C4  M  oi  c^i  c-i  o  tn  d  t-  i-  ■•r  '^  S  i^  d'  lt'  ».':  t-3  co  t-^  -f^"  c^  d  O  o  jo  i 


Jt2SSoo<n.-i'7imosoi«)co--ioirf.oii.-3iot>'Ocnooooooooooooo 

JaiC3-^COCDCCiOCO'^<7l«C>l-'X>ClC10t-t-'-<0?]000001C5l'^OOOCic^T-H 

i.--;cicot-^-<i^r.icococo--s^dd^M^codd'Hd(-^cJddcoddi-Hd^ccddd 

r-'    I— I    i-i  C^J  i,0    L-5    lO  .— I    CO    :■!  iX 

T-l  CO    CO  •-' 


iracocoi-'Oi-.wiHto.-HtoioooOiC'^mooooooLraooooooiooo 
.-^co'^^^t-oolHiraccco■--^l-^^.-tococ^^^^(^^ooooooc^ooooooc■^olO 

joL^dcie^'-tC'i'Mt—inOoo 


icoe-icocoeo-^tfi^i-cimcoOo- 


oococrseccocoTfOo-J-oi-r-it-t-i-inl^i-oooooocoooow.SSS^S 
.-Hoicicri.-Hooco-vi-co>--iaiCot^ot--u:'--'^ooooi.'5  0iriOooi/5iraooo»i^inr-< 


»-(  C-]   CM  ^r 


I  in  >ft  tD  t-  I 


.  ct  Oi  o  t-  . 


iCOiM^D  ^^Oi  lO-*"e-ll'2'^CO-?*t—  .— ILO  C0~ 


I   ^r      I     O   O   0>    C3   T-H 


<D   00 

'   o   o 


p.  Q. 


CO    Ifi 

o   o 


L>    t.    U    : 

iIj      QJ      IJ 

p.  p.  p.  1 


u    U    ;-.  V4 


■  ^    P. 


in  oo  o 
o   o   o 


Vl  (M  <4-l  V-<  ' 

c-i  ire  CO  <Z>  I 

1— (  1-"  r-i  C4  ' 

o  P  o  c  o   o 


SS2oi»"P.o 


CJ     ffj    Cvl    <L3 


Eal 


I  ifi  O 

,  P  P. 
,'p.'p. 


r;  ^    o    o    ?' 


r-i    r-l    rl    1-t    C^    C-i    <^     W^T": 


>     V-i     '^     (t-l     tH     <t-l     <bd     %_     >^ 

<Z)UToOO^ireoOC> 


o  y  pa 

I-  >•    • 

^  o  - 


ca  -o. 


J-   t-     .  rt 


S  ft  I 


C:.GOP.&CaGC, 


6  tx  . 


'  ^  4J  *j  ^  -^   ^o 


*^  *J 


c  c  c  c  c  c 


c  c  c  c 


c.  •=  =s 

c  -^ 

<l)  ri   ^ 


rt  S  a) 

=  5f  M  jr :: . 


o3   »: 


«  t.  u  "  S. 


c  c  c 


1 1;  <5 


c  1)  IV  a; 


SEES" 


f«)   lO   <z>  o   'J'   ■ 


1    «M    CI    C-J    CJ    C-1    CJ    C>4    I 


'Sd 


I    O   X    K    t.    o    3    3 


•I-  indicates  work  nowr  open  for  bids.    ®  indicates  a  contract  let  recently. 


March  2y,   191 1. 


ENGINEERING-CONTRACTING 


nections,  4  manholes,  ■_'  lain|ilioles  and  1  Hush 
tank.     Bids  were  opened   .\hirch  23. 

The  town  boafd  of  Danville,  Ind.,  has 
approved  the  bond  of  John  ().  Kain,  countv 
surveyor,  of  $r),000  for  the  work  of  putting  iii 
the  proposed  new  sewer  in  Danville,  and  has 
employed  Charles  C.  Brcnvn  of  Indianapolis, 
Ind.,  as  consulting  engineer  for  the  board.  It 
is  proposed  to  build  the  sewer  by  general 
taxation. 

E.  M.  Sheflow  of  Gary,  Ind.,  is  the  probable 
contractor  for  the  construction  of  a  sanitary 
sewer  in  West  Dundee.  The  work  includes 
sewer  with  manholes,  flush  tank  lampholes, 
outlet  and  appurtenances.  The  bid  was  $11,035. 
Bids  were  opened  March  HI 

The  Water  Front  Commission  of  Fort 
Wayne,  Ind.,  is  corresponding  with  sewer  ex- 
perts throughout  the  country  and  will  make 
a  selection  at  an  early  date  of  some  expert  on 
sewage,  who  will  come  here  to  inspect  Fort 
Wayne's  sewerage  system. 

The.  Board  of  Public  Works  of  South  Bend. 
Ind.,  has  adopted  the  declaratory  resolution  on 
the  new  Bowman  St.  sewer.  The  estimated 
cost  of  the  sewer  is  $170,000.  William  S. 
More  is  City  Engineer. 

A  petition  has  been  presented  to  the  Board 
of  Public  Works  of  Gary,  Ind..  by  residents 
of  the  Ridge  Road  district,  for  the  building  of 
a  sewerage  system  on  the  extreme  south  side 
of  the  city. 

Iowa. 

•{•Bids  will  be  received  until  10  a.  m.,  March 
29.  by  City  Council,  Cedar  Rapids,  la.,  for 
furnishing  material  and  labor  for  the  con- 
struction of  sanitary  sewers,  all  according  to 
the  plans  and  specifications  for  said  work  on 
file  in  the  office  of  the  city  clerk  for  the  city 
of  Cedar  Rapids,  Linn  county,  Iowa,  which 
are  by  reference  made  a  part  hereof,  on  the 
following  described  streets  of  said  city :  An 
8-in.  sanitary  sewer  in  13th  St.,  W.,  from 
alley  nortli  of  A  Ave.,  and  a  12-in.  sanitary 
sewer  in  B  Ave.,  W.,  from  13th  St.  to  18th 
St.  A  6-in.  sanitary  sewer  in  2d  St.,  W.,  from  G 
Ave.  to  I  Ave.  A  O'-in.  sanitary  sewer  in  4th  St.. 
W.,  from  8th  Ave.  to  0th  Ave.,  and  in  9th  Ave., 
W.,  from  4th  to  6th  St.,  W,  A  fi-in.  sanitary 
sewer  in  alley  between  8th  and  9th  Sts..  W.. 
from  11.  line  of  10th  Ave..  W.,  to  C,  M.  &  St. 
P.  Ry.  right  of  way.  That  the  kind  of  mate- 
rial to  be  used  and  the  method  of  construc- 
tion of  said  improvement  shall  be  as  fol- 
lows: Vitrified  sewer  pipe  from  6  to  12  ins. 
in  diameter,  from  24  to  30  ins.  in  length,  to 
be  laid  in  trench  at  the  required  depth,  joined 
with  Portland  cement  mortar,  and  Y's  to  be 
placed  so  as  to  best  accommodate  abutting 
property-. 

^•Bids  will  be  received  until  8  p.  m  ,  April 
4,  W.  E.  Hayes,  city  clerk,  Clinton.  la.,  for 
the  necessary  labor  and  material  for  the  re- 
construction of  certain  sewers  in  District  No. 
4.  The  extent  of  the  work  is  as  shown  in  the 
following  list  of  approxiiuate  quantities:  Di- 
vision "A"— 1,.343  ft.  30  in.  1%  ring  brick 
sewer,  35-5  ft.  .36  in.  pipe  sewer,  .360  ft.  30  in. 
pipe  sewer,  1,.58.5  ft.  24  in.  pipe  sewer,  709  ft, 
20  in.  pipe  sewer.  1.636  ft.  18  in.  pipe  sewer. 
1,71.5  ft.  1.5  in.  pipe  sewer.  4.-576  ft.  12  in.  pipe 
sewer.  3,60.5  ft.  10  in.  pipe  sewer,  3,07-5  ft.  10 
in.  catch  basin  pipe,  4,200  cu.  yds.  rock  exca- 
vation, 34  manholes,  41  catch  basins,  63  in- 
let basins.  Division  "B"—- 300  ft.  48  in.  2  ring 
brick  sewer,  -500  ft.  48  in.  1%  ring  brick 
sewer,  400  ft.  42  in.  1%  ring  brick  sewer.  410 
ft.  36  in.  pipe  sewer.  810  ft.  30  in.  pipe  sewer. 
867  ft.  24  in.  pipe  sewer.  831  ft.  18  in.  pipe 
sewer.  840  ft.  1-5  in.  pipe  sewer,  4,148  ft.  12  in. 
pipe  sewer.  740  ft.  10  in,  pipe  sewer,  1.620  ft. 
10  in.  catch  basin  pipe,  7.200  cu.  yds.  rock  ex- 
cavation, 26  manholes,  10  catch  basins,  41  in- 
let basins.  Division  "C"— 1,220  ft.  12  in, 
sewer  pipe,  -580  cu.  yds.  rock  excavation,  2 
manholes.  Division  "D" — 818  ft.  30  in  pipe 
sewer.  83.5  ft.  20  in.  pipe  sewer,  1.093  ft.  18  in. 
pipe  sewer,  438  ft.  15  in.  pipe  sewer.  1,571  ft. 
12  in.  pipe  sewer,  2,820  ft.  10  in.  pipe  sewer, 
818  ft.  10  in.  catch  basin  pipe,  2.900  cu.  yds. 
rock  excavation.  14  manholes,  11  catch  basins, 
18  inlet  basins.  All  Y's,  traps,  slants  and  fit- 
tings are  included  in  the  above  quantities. 

It  is  planned  to  erect  a  municipal  pumping 


station   and   lay   more   sewi  rs   in    Clear    I^ke, 
la.     The    Commercial    chili    is    interested. 

The  city  council  of  Cedar  Rapids,  la.,  has 
ordered  the  city  solicitor  to  draft  an  ordi- 
nance providing  for  the  i,<suance  of  $30,000 
worth  of  sewer  bonds  for  the  purpose  of  con- 
structing storm  sewers  in  the  11th  precinct 
and  in  various  other  parts  of  town. 

The    city    council    of    Valley    Junction,    la., 
has    decided    to    have    a    modern    purification , 
plant,  and  has  secured  tlie  services  of  Charles 
P.  Chase  of  Clinton  to  draw  plans  for  a  com- 
plete  and  sanitary  sewer   system. 

City  Engineer  Keyes  C.  Gaynor  of  Sioux 
City,  la.,  is  preparing  plans  for  the  installa- 
tion of  the  proposed  sanitary  sewer  system 
for  Leeds  (P.  O.  Sioux  City).  The  main 
branch  will  be  laid  along  Floyd  Ave.  in  Leeds, 
with  laterals  to  it  running  north  and  west. 
The  outlet  of  the  system  will  he  made  at  the 
F'loyd  river. 

A  resolution  has  been  introduced  m  the 
City  Council  of  Cedar  Rapids,  la.,  for  a  storm 
sewer  on  15th  and  16th  Sts,.  from  Fourth  Ave, 
to  Fifth  Ave. 

Engineer  Sam  Stoigerwald,  327  Sixth  St., 
Boone,  la.,  has  submitted  his  revised  plans  for 
the  installation  of  a  sewer  system  in  Nevada, 
la.,  to  the  City  Council  of  that  city.  Bids  for 
the  construction  of  the  system  will  be  adver- 
tised for  shortly. 

The  City  Council  of  Valley  Junction,  la., 
has  engaged  Charles  P.  Chase  of  the  Iowa 
Engineering  Co..  Clinton,  la.,  to  make  the 
proper  surveys  and  draw  up  plans  for  the  in- 
stallation of  a  complete  sewer  system  and  a 
purifying  plant  for  Valley  Junction. 

A  movement  is  on  foot  among  the  mem- 
bers of  the  Commercial  Club  of  Logan,  la.,  for 
the  construction  of  a  sewerage  system  for  that 
city.  A  committee  of  W.  L.  Stern.  J.  C.  Mc- 
Cabe  and  J.  A.  Heterick  has  been  named  to 
confer  with  the  Board  of  .Supervisors  in  re- 
gard to  the  joint  coftstrnction  of  a  sewerage 
system   for  the  city. 

Plans  are  being  made  to  build  another  storm 
sewer  similar  to  the  Dry  Run  sewer  in  Water- 
loo, la.  The  present  plans  provide  for  the 
reclamation  of  a  large  territory  along  Virden 
Creek,  in  East  Waterloo.  The  sewer  will 
have  to  be  10  ft.  in  diameter  and  a  mile  or 
more  in  length.  The  cost  of  construction  will 
be  more  than  $100,000. 

Kansas. 

The  city  council  of  Humboldt,  Kan,,  has 
passed  an  ordinance  creating  a  sewer  district 
and  calling  for  tlie  construction  of  such  im- 
provements costing  about  $20,000.  The  sewer 
win    cover   tlie    business    ilistricl    of   the    town, 

Kentucky. 

The  citizens  of  Eastover,  a  suburb  of  Louis- 
ville, Ky..  are  discussing  possible  miprove- 
nients  in  the  sewerage  system.  It  i^  planned 
to  construct  a  comprehensive  sewer  system. 

Louisiana. 

The  Bo,-.rd  of  Aldermen  of  Opelousas.  La.. 
has  adopted  an  ordinance  creating  ;i  sewerage 
district  which  practically  embraces  all  the  prop- 
erty within  the  lines  of  the  old  town,  but  ex- 
cluding the  new  additions  and  the  outlying 
portions  of  the  city  which  are  not  thickly  popu- 
lated. The  ordinance  authorizes  the  mayor  to 
call  an  election  for  March  28  for  the  purpose 
of  electing  a  sewerage  board  of  five  comniis 
sioners,  who.  under  the  law,  will  provide  for 
holding  an  election  to  take  the  sense  of  the 
property  taxpayers  residing  witliin  the  di'^ 
trict. 

Maryland. 

•{•Bids  will  be  received  imtil  U  a,  ni..  .\i>ril 
19,  by  Board  of  Awards,  l!aItimore,  Md,,  for 
furnishing,  building  and  installing  sewage 
■screens  for  sewage  disposal  works,  as  shown 
on  plans  on  file  in  the  office  of  Calvin  W. 
llendrick,  chief  engineer  of  the  sewage  com- 
mission. 

Followiii.i;  bids  were  submitted  tn  the  Pioiird 
of  .Awards  of  Baltimore,  Md.,  on  March  15  for 
the  construction  of  storm  water  contract  No. 
12;  Calvin  W.  Hendrick,  chief  engineer,  sew- 
erage commission:  C.  B.  Clark  &  Co.,  Iluni- 
ing'don   .Xve.  and  31st   St.,  Baltimore,  $S3.246 : 


McCauley-Manton  Co.,  .A\e.  M  and  Ocean 
Parkway.  Brooklyn,  N.  Y.,  $88,438 ;  The  David 
M.  Andrew  Co.,  Baltimore,  Md.,  $98,8.59;  The 
Whiting-Middleton  Constr.  Co.,  Sexton  Bldg 
Baltimore,  Md.,  $99.981 ;  Ryan  &  Reilly,  Cole- 
man Bldg.,  Philadelphia.  Pa.,  $99,704;  B.  F 
Sweeten  &  Son,  Baltimore,  Md..  $100,646; 
David  Peoples,  00  Knickerbocker  Bldg.,  Balti- 
more, $100,414;  W.  II.  cS:  C.  F.  Thompson,  627 
Law  Bldg.,  Baltimore,  $112,227;  Wm.  Mc- 
Carthy &  Co.,  Baltimore.  Md..  $113,038;  James 
Ferry  &  Sons.  Inc.  (irafton  Sta.,  Pittsburg 
Pa.,  $143,322. 

Massachusetts. 

The  city  council  of  Boston,  Mass.,  has  di- 
rected L.  K.  Rourke,  Commissioner  of  Public 
Works,  to  advertise  for  proposals  to  dispose 
of  garbage,  refuse  and  combustible  waste  by 
reduction,  incineration  or  otherwise. 

Michigan. 

The  village  of  Birmingham,  Mich.,  has 
voted  to  bond  for  $25,000  for  sewer  construc- 
tion. George  E.  Daines  is  president  of  the 
\inage,  and  George  E.  Kemp,  village  clerk. 

Sanitary  Engineer  W.  W.  Williams  for  the 
city  of  Detroit,  Mich.,  has  recommended  that 
the  city  build  a  new  sewer  in  the  alley  between 
Jefferson  Ave.  and  Woodbridge  St. 

The  Village  Council  of  Joncsyille,  Mich.,  has 
passed  a  resolution  to  construct  a  sewer  along 
the  principal  business  portion  of  Chicago  St.. 
the  total  cost  not  to  exceed  $1,540. 

The  City  Council  of  Allegan.  Mich.,  has  de- 
cided to  lay  a  sewer  on  Depot  Hill  on  the 
north   side. 

Minnesota. 

•{•Bids  will  be  received  until  5  p.  m.,  April  7, 
by  city  of  Albert  Lea,  Minn.,  for  3,475  lin.  ft. 
8-in.  pipe  sewer,  13  manholes,  86  house  Y's 
Wm.  Barneck  is  city  engineer. 

•{■Bids  will  be  received  until  8  p.  m.,  April 
17,  by  V.  M.  Roderick,  city  clerk,  Brainerd. 
Minn.,  for  the  construction  of  a  new  sewer  in 
Sewer  District  No.  5. 

®The  following  bids  were  received  by  the 
city  council  of  Melrose.  Minn.,  for  the  in- 
stallation of  a  sewer  system,  for  which  S.  S 
Chute  of  St.  Cloud,  Minn.,  is  engineer:  F.  E. 
Kanninske,  Watertown,  Wis.,  $1.3,339;  P.  M. 
Donnell,  Duluth,  Minn.,  $13,146;  Fraxer  & 
Danforth,  Rochester,  Minn.,  $14,920;  Illstrup 
&  Olson,  Minneapolis,  Minn.,  $17,136;  C.  H. 
Porritt,  Fargo,  N.  Dak.,  $16,811;  C.  S.  Red- 
man. Pipestone,  Minn..  $17,852;  Pastoret  Law- 
rence Co.,  Duluth,  Minn.,  $14,951  ;  Cook  Con- 
struction Co.,  Des  Moines,  la.,  $15,.550; 
Thomas  'Worley,  La  Crosse,  Wis,,  $15,794 ; 
L.  Schruth,  Fargo,  N.  Dak.,  $15,205;  W.  Bost- 
witli,  Ada,  Minn.,  $14,684;  M.  Deuber,  St 
Cloud,  Minn.,  $11,419.  The  contract  has 
been   awarded   to   the   lowest  bidder. 

The  Iioard  of  charities  and  corrections  of 
.Minneapolis,  Minn.,  recently  held  a  meeting  to 
discuss  the  plans  for  the  proposed  trunk  sewer 
on  Lyndale  .'\ve.,  to  benefit  the  workhouse 
and  Hopewell  property. 

The  city  council  of  Ely,  Minn.,  has  in- 
structed the  city  attorney  to  take  the  neces- 
sary steps  toward  bonding  the  city  for  $30.- 
000  for  constructing  sanitary  and  storm  sew- 
ers. The  money  is  to  be  used  in  constructing 
the  main  sewer  to  the  lake  and  storm  sewers 
.111(1  curbs  in  readiness  for  the  laying  of  ce- 
ment walks.  The  plans  and  specifications  for 
the  system  w-ere  prepared  by  the  Duluth  En- 
gineering Co..  Palladio  Bldg,.  Dulutli.  Minn, 
The  estimated  cost  is  $24,000, 

The  following  bids  were  sulimitted  to  the 
lily  Council  of  St.  Cloud.  Minn,.  March  7, 
in]-  ihe  construction  of  six  miles  of  sewer  dur- 
ing the  coming  suninier ;  S,  S.  Chute.  City  En- 
L'iiieer:  Fast  Side  Sewers. — The  bids  on  the 
Ivast  Side  work  were,  M.  Johnson.  Minneap- 
olis. $10,872.15;  P.  D.  McXamara.  Dubuque, 
$1(1.002.07;  Ilstrup  &  Olson,  Minneapolis,  $8, 
825  87;  F.  E.  Kaminski.  Watertown.  Wis..  $11.- 
493.98;  Frazier  cV  Danforth.  Rochester.  Minn,, 
$11,088.85;  Carl  Kropp.  St.  Cloud,  $10,281.47; 
P,  McDonnell,  Duluth,  $12,191,22;  Boswortli 
Brothers,  .Ada,  Minn.,  $11,662.70;  Mc.\dam 
Preston  A..  Duluth.  $11,786.43;  Pastoret  Law- 
rence Co.,  Duluth,  $11,079,65;  G.  S.  Rednion. 
Pipestone.  $11,.588.40;   Cook   Construction  Co., 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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$10,-'91.;8;  Tlios.  E.  Wooley,  La  Crosse,  $9,- 
421,24;  Gilbert  W.  HngKet,  Fargo,  $10,18l).40. 
West  Siilc  Sewers. — 5  and  5A.  M.  Johnson, 
$30,0ol>.40;  P.  O.  McXamara,  $2i>.-'Hilil>;  II- 
strup  &  Olson.  ?2;<,W4.10;  F.  E.  Kaniinski,  $30,- 
678.45;  Frazier  &  Dan  forth.  $2!l,4t>T.15 ;  Carl 
Kropp,  $2O,UKl0ti:  T.  McDonnell,  $33,2(>S.45; 
Bosworth  Brothers.  $2T,3!)3.ti2 ;  McAdani  Pres- 
ton Co..  !js$3,13!l.ii2;  Pastoret  Lawrence  Co., 
$31,093,515;  G.  S.  Redir.on,  $31,354.00;  Cook 
Construction  Co.,  $;^2.!170.12 ;  Thos.  E.  Wooley, 
$28,433.14;  Gilbert  W.  Haggert,  $27,9li0.00.  _ 
Mississippi. 

The  city  of  Meridian.  Miss.,  proposes'  fo 
construct  several  miles  of  concrete  sidewalks, 
small  sanitary  sewer  extensions,  etc.  W.  G. 
Wctmore  is  city  engineer. 

Missouri. 

The  board  of  public  works  of  St.  Joseph, 
Mo.,  has  instructed  City  Engineer  Lawlor  to 
prepare  plans  and  specifications  for  an  exten- 
sion of  Lower  Whitehead  Creek  sewer  from 
UUh  and  Bell  Sts.,  to  11th  and  .Vtchison.  The 
estimated  cost  is  $40,000.  The  sewer  will  be 
circular  16  ft.  in  internal  diameter,  and  will 
be  of  materials  similar  to  the  Upper  White- 
head sewer,  with  which  it  will  connect. 

Property  owners  of  Washington  Heights 
and  West  Cabanne.  St.  Louis,  Mo.,  recently 
held  a  meeting  to  discuss  the  proposed  $2,500,- 
000  bond  issue  to  convert  River  Des  Peres 
into  a  sewer  by  tunnel  through  Art  Hill,  in 
Forest  Park, 

Nebraska. 

Citizens  of  Stanton.  Neb.,  are  agitating  the 
installation  of  a  sewer  system  in  their  city. 

New   Jersey. 

^Bids  will  be  received  until  8  p.  m.,  April 
11,  by  township  committee,  South  Orange,  N. 
J.,  for  the  construction  of  sanitary  sewers  for 
the  Hilton  District.  The  work  includes  the 
construction  of  5.1 0(1  ft.  of  r2-in.  pipe.  8.930  ft. 
of  10-in.  pipe.  4.532  ft.  of  8-in.  pipe,  59  man- 
holes. 4  flush  tanks.  The  attention  of  all 
bidders  is  especially  directed  to  the  fact  that 
the  capacity  of  the  township  of  South  Orange 
in  the  -oint  trunk  sewer  is  exceedingly  limited 
and  that  every  precaution  and  restriction  that 
can  be  taken  to  secure  water-tight  work  will 
be  insisted  upon  from  the  contractor.  Plans 
can  be  seen  and  specilications  secured  at  the 
office  of  the  engineer,  .■Mexander  Potter,  114 
Liberty  street,  New  York  city,  and  at  the  office 
of  the  township  clerk,  Maplewood,  N.  J.  .\ 
certified  check  for  $5,000  shall  accompany 
each  bid. 

It  is  reported  that  the  special  sewage  dis- 
posal committee  of  the  city  council  of  East 
Orange,  N.  J.,  working  with  representatives 
of  Orange.  Glen  Ridge,  Montclair  and  Bloom- 
field,  has  decided  upon  a  method  of  sewage 
'disposal  which  will  solve  the  problem  without 
involving  any  of  them  in  the  Passaic  Valley 
trunk  sewer  scheme. 

In  his  report  to  the  board  of  works  of  Pat- 
erson,  N.  J.,  Sanitary  Engineer  William  F. 
Morse,  of  New  York  City,  recommends  the 
construction  of  a  main  destructor  plant  of 
100  tons  daily  capacity,  at  a  cost  of  about 
$100,000,  and  a  yearly  maintenance  cost  of 
$21,800,  together  with  the  erection  of  another 
small  plant  in  the  over-the-river  section  with 
a  capacity  of'  about  40  tons.  The  estimated 
cost  of  this  is  $60,000,  and  the  vearlv  mainten- 
ance cost  $10,000. 

New  York. 

•I«Bids  will  be  received  until  2  p.  m..  .\pril 
3.  bv  George  Mc.^neny.  president,  borou.gh  of 
Manhattan.  New  York  city,  for  furnishing  all 
labor  and  material  for  reconstructing  outlet 
sewer  and  appurtenances  at  the  foot  of  79th 
St.,  East  River.  Engineer's  estimate  of  the 
quantity  and  quality  of  the  material  and  the 
nature  and  extent,  as  near  as  possilile,  nf  the 
work  required  is  as  follows:  100  liu-  ft.  of 
brick  sewer  6  ft.  interior  diameter,  all  com- 
plete as  per  section  on  plan  of  the  work — 
Class  I ;  85  !in.  ft.  of  brick  sewer  5  ft.  interior 
diameter,  all  complete  as  per  section  on  plan 
of  the  work — Class  II :  50  cu.  yds.  of  rock  to 
be  excavated  and  removed;  5,000  ft.  B.  M.  of 


timber  and  plank  for  bracing,  etc.  The  time 
allowance  to  complete  the  whole  work  is  CO 
working  davs.  The  amount  of  security  re- 
quired will  be  $2,000. 

®The  department  of  public  works  of  Buf- 
falo, N.  Y.,  Krancis  G.  Ward,  commissioner, 
has  awarded  the  following  contracts  for  sewer 
construction;  bids  opened  March  1:  A  36,  33, 
30,  27  anil  24-in.  brick;  20,  18,  15  and  12-in.  tile 
sewer  in  Connelly  St.,  t)Iympic,  Warwick  and 
Northumberland  .•\ves.,  between  Bailey  and 
Kensington  Aves.,  W.  C.  Cullilon,  $16,793;  a 
5%-ft.  xi)  ft.  brick  and  stone  sewer  in  Lang 
.■Vve.  and  Texas  St.,  between  Bailey  and  Dela- 
van  .'\ves.,  Benj.  F".  Spire,  $3;!,600;  a  27,  24-in. 
brick  and  20-in.  tile  scwer  in  west  side  of  l'"lni. 
wood  .-\ve.,  between  .Amherst  St.,  and  810  ft. 
south.  John  Miller,  $4,448;  a  15  and  10-in.  tile 
sewer  in  Wende  St..  between  Ferry  and  Gen- 
esee Sts.,  W.  G.  Smith,  $96;  a  10-in.  tile  sewer 
in  Prairie  .Ave.,  between  Tonawanda  St.  and 
southwesterly  end  of  same,  Frontier  Contract- 
ing Co.,  $700. 

'SJlt  is  repiirtcd  that  the  board  of  contract 
of  Rochester,  N.  V..  h.-is  awarded  the  contract 
for  tile  construction  of  tlie  intercepting  sewer 
to  Ripton  &  Murphy  for  $133,350. 

The  Decarle  Incinerator  Co.,  of  Hopkins. 
Minn.,  submitted  the  only  bid  fcr  the  new  in- 
cinerator plant  for  the  city  of  Rochester.  N. 
Y.,  to  the  board  of  contract  of  that  citv.  their 
bid  being  $82,950. 

The  village  of  North  Plainiield,  N.  Y.,  will 
soon  have  plans  prepared  for  the  installation 
of  a  sewer  system. 

The  board  of  public  works  of  Rochester, 
N.  Y..  has  authorized  the  commissioner  of 
public  works  to  negotiate  for  assessments  for 
the   construction   of   tlie   intercepting  sewer. 

Resolutions  have  been  passed  by  the  Queens 
Local  Boards,  in  Long  Island  City,  for  the 
building  o  two  sewer  mains  in  the  In- 
gleside  district  of  Flushing.  One  was  for 
a  main  in  Cypress  Ave.,  from  17th  Ave.  to 
23rd  St.,  and  in  20th  St.,  from  Franconia  .Ave. 
to  Cypress  .Ave.,  estimated  to  cost  $22,100.  The 
other  is  for  19th  St.,  from  Cypress  Ave.  to 
Franconia  Ave.,  estimated  to  cost  $1,750.  It 
was  also  resolved  to  initiate  proceedings  to 
build  a  sewer  in  Mills  St.,  Astoria,  from  the 
East  River  to  Orchard  St.,  and  in  Orchard 
St.,  from  the  East  River  to  Mills  St.,  two 
blocks. 

The  following  bids  were  recently  received 
by  the  Board  of  Public  Works  of  Watertown, 
N.  Y.,  for  constructing  the  Indiana  .Ave.  trunk 
sewer  system  in  the  old  First  Ward :  Charle- 
bois  Bros.,  Watertown,  $24.(i08 ;  Lou  B.  Cleve- 
land, Watertown.  $23,001 ;  W.  J.  Semper.  Wa- 
tertown. $21,618:  C.  D.  Hodge  &  Co.,  Water- 
town,  $21,275;  Philip  Thomas,  Syracuse,  $20,- 
966;  Samuel  Bonn,  Syracuse,  $20,209.  and 
Burns  Bros.  &  Haley,  Watertown,  $I9,.34.3. 

The  Sewer  Department  of  Brooklyn,  N.  Y., 
will  let  a  contract  early  in  the  spring  for  the 
construction  of  a  sewer  on  Foster  Ave.,  be- 
tween Coney  Island  .Ave.  and  the  Ocean  Blvd. 

The  State  Department  of  Health.  .Albany, 
N.  v.,  has  accepted  the  plans  prepared  for  an 
intercepting  sewer  system  and  sewage  disposal 
plant  by  City  Engineer  John  .A.  Giles  and 
Sanitary  Engineer  George  L.  Robinson  for  the 
city  of  Binghampton.  N.  Y.  The  system  in- 
cludes the  Fifth  and  Sixth  Ward  systems 
which  are  yet  to  be  developed. 

The  City  Engineering  Department  has  been 
running  lines  and  taking  levels  for  the  con- 
struction of  a  sewer  system  at  East  End, 
Binghampton.  N.  Y.  This  part  of  the  city 
is  only  partly  sewered,  and  it  is  planned  to 
have  the  unsewered  section  fully  mapped  out 
and  plotted  with  sewers  so  that  when  the  im- 
provements are  desired  they  can  be  referred  to 
and  passed  by  the  council  quickly.  The  East 
End  system  is  included  in  the  general  sewer 
plans  of  the  city  now  before  the  State  De- 
partment of  Health.  John  A.  Giles  is  City 
Engineer. 

Ohio. 

The  city  council  of  Marysville,  O..  has 
awarded  the  contract  for  furnishing  the  plans 
for  a  sanitary  sewera.ge  system  for  the  city 
to  E.  A.  Kiiiimler  of  Columbus,  for  $2,160. 
The  system  is  to  be  completed  by  November. 


Plans  have  been  prepared  for  the  construc- 
tion of  sewers  in  Cincinnati,  O.,  as  follows: 
Kirby  road  and  rights  of  way  from  existing 
sewer  at  Frederick  Ave.,  northwestwardly  to 
corporation  line ;  Louis  Ave.,  between  Eden 
.Ave.  and  Vine  St. ;  Shields  Ave.,  from  exist- 
ing tnnik  sewer  west  of  Vine  St.  to  alley  cast 
of  \'inc  St.;  alley  and  right  of  way  between 
Vine  St.  and  Euclid  Ave.,  from  Shields  St. 
to  Louis  Ave.  Edwin  Henderson  is  clerk 
of  the  city. 

Plans  prepared  by  .Arnold-Chapin  Co.,  Can- 
ton, O.,  and  Pittsburg,  Pa.,  for  the  construc- 
tion of  a  sewer  .system  in  New  Philadelphia, 
O.,  have  been  approved  by  the  state  board  of 
health.  The  estimated  cost  of  the  system,  in- 
cluding the  disposal  plant  and  the  trunk  line 
sewers  is  $95,000.  A  bond  election  will  be 
held  shortly  to  vote  on  the  proposition  of  is- 
suing bonds  in  the  sum  of  $95,000  for  the 
work. 

Auditor  Geo.  W.  Bish  of  Dayton.  O.,  will 
sell  bonds  April  11  to  the  amount  of  $51,000 
for  the  purpose  of  constructing  storm  water 
sewers  in  certain  streets  and  avenues  in  the 
city. 

The  city  clerk  of  Chardon,  O.,  has  been  in- 
structed to  have  ready  at  the  April  meeting  of 
the  city  council  a  resolution  calling  for  a  vote 
on  the  question  of  sewer  system,  sewerage 
disposal  and  waterworks  system  for  the  city. 
.An  election  will  be  held  in  May. 

The  board  of  control  of  Elyria,  O..  has  de- 
cided to  advertise  for  bids  for  the  construc- 
tion of  the  Broad  St.  and  West  .Ave.  sanitary 
sewer.  This  sewer  will  start  at  the  bridge  on 
Lodi  St..  and  extend  along  Lodi  to  Mill  St., 
from  Mill  to  Broad,  from  Broad  to  West 
Ave.,  and  out  West  to  the  city  limits.  The 
job  will  be  in   two  separate  contracts. 

Mayor  George  S.  Marshall  of  Columbus.  O., 
in  his  annual  report  to  the  City  Council,  urges 
the  construction  of  relief  and  main  sewers  to 
accommodate  territory  where  street  improve- 
ments are  being  demanded,  entailing  a  cost 
of  about  $500,000. 

City  Auditor  Geo.  W.  Bish  of  Dayton,  O., 
will  sell  bonds  .April  11  in  the  sum  of  $51,- 
000  and  $11,000  for  the  purpose  of  construct- 
ing storm  water  sewers  and  sewer  intersec- 
tions in  the  city  of  Dayton,  respectively. 

The  Board  of  Control  of  Elyria.  O.,  is  ad- 
vertising for  bids  for  the  construction  of  the 
Broad  St.  and  West  .Ave.  sanitary  sewer.  This 
sewer  will  start  at  the  bridge  on  Lodi  St.  and 
extend  along  Lodi  to  Mill  St.,  from  Mill  to 
Broad,  from  Broad  to  West,  and  out  West  to 
the  city  limits.  The  job  will  be  let  in  two 
separate  contracts. 

Oklahoma. 

®The  Terry  Construction  Co.,  of  Poteau, 
Okla.,  has  secured  the  contract  for  the  com- 
pletion of  the  ditching  for  the  sewer  and  wa- 
ter systems  in  the  city  of  .Altus,  Okla,  About 
four  miles  of  ditching  remains  to  be  done. 

Work  will  start  April  1  in  the  city  of  Dun- 
can, Okla.,  on  a  system  of  sanitary,  main  and 
lateral  sewers,  also  a  storm  sewer.  Vitrified 
pipe  will  be  used  and  the  following  are  the 
quantities:  11.6-50  ft.  of  8-in,,  20,-300  ft.  of  10- 
in.  3,350  ft.  of  12-in.,  1,700  ft.  of  15-in.,  925 
ft.  of  18-in.,  and  460  ft.  of  21-in.  Cuts  will 
vary  from  3  ft.  to  15  ft.  Two  Municipal  ex- 
cavators will  be  used  to  cut  trench,  and  work 
is  expected  to  be  finished  in  60  working  days. 
.A  sewage  disposal  plant  will  be  installed.  The 
water  works  system  will  also  be  extended. 
The  estimated  cost  of  the  improvements  is 
$50,000.  \X.  L.  Benham  is  Supervisin.g  and 
Contracting  Engineer,  714-16  Campbell  BIdg., 
Oklahoma  City,  Okla. 

Oregon. 

®The  city  council  of  Silverton,  Ore.,  has 
awarded  the  contract  for  the  construction  of 
the  water  and  sew-er  systems  to  the  Mars  Con- 
struction Co..  of  Seattle.  Wash.,  for  $63,940. 
Work  will  begin  about  the  first  of  April. 
Other  bidders  were :  G.  Taeger.  Rich  Hill, 
Mo..  $65,965;  Jeffrey  &  Bluffton,  Portland, 
Ore..  $66,320;  .American  Light  &  Power  Co,. 
Chicago,  111.,  $67,965:  K.  Lalset.  Corvallis. 
$68,745;    T.    B.    Sheppard.   Denver.   Col.,  $70.- 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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2G0;  Jacobson.  Bade  &  C>>..  Portland,  Ore., 
$71.18U. 

The  sewer  system  of  Pendleton.  Ore.,  is  to 
be  extended  to  afford  connections  in  the  west 
end  of  the  city  and  to  ch.m.sje  the  outlet  so 
that  it  will  empty  into  tlie  river  one  mile  fur- 
ther west  and  below  the  site  of  the  branch 
asylum. 

b.  M.  Roberts,  recorder  of  the  town  of 
Gresham,  Ore.,  will  sell  bonds  .April  4  to  the 
amount  of  $2(1,000  for  the  installation  and 
construction  of  a  sewer  and  drainage  system 
and  a  water  works  and  w.itc-r  system. 

Pennsylvania. 

4«Bids  will  be  received  until  7  ::'0  p.  m., 
iVIarch  31,  by  Borough  Council.  Wyoming,  Pa., 
V.  Breese.  secretary,  for  the  construction  of 
terra  cotta  pipe  sewers  and  ajipurtenances  on 
the  various  streets  and  avenues  of  the  Bor- 
ough of  Wyoming,  according  to  the  plans  and 
specifications  which  tnay  be  seen  at  the  office 
of  William  T.  Hutchins,  borough  engineer, 
!)th  St..  Wyoming,  Pa.  Tlie  worls  consists  of 
appro.\imately  the  followin,g :  ."i.bs'l  ft.  20-in 
sewer,  1,840  ft.  15-in.  sewer,  I.84(i  ft.  12-in. 
sewer,  4,41.">  ft.  10-in.  sewer.  :U,7(;0  ft.  8-in. 
sewer,  20,7-")0  ft.  (i-in.  house  connections,  ~n 
manholes.  40  lamp  shafts.  All  bids  must  be 
accompanied  bv  a  certified  check  made  payable 
to  the  order  of  John  J.  Shulde.  borou.gh  treas- 
urer,  for  the  sum  of  $2,n0(i. 

.According  to  advices  from  Washington.  Pa., 
a  special  election  is  to  be  Iield  in  the  new 
Borough  of  Marianna  on  .April  In  for  the 
purpose  of  voting  on  the  question  of  increas- 
ing the  indebtedness  of  that  borough  in  the 
sum  of  $70.0(10.  The  improvements  proposed 
to  be  made  include  the  .grading  ami  paving  of 
some  of  the  streets  of  the  borough,  erecting 
a  municipal  building  and  the  purcliase  of  a 
property  on  which  is  erected  the  present  school 
building. 

City  Engineer  M.  B.  C<:)wden  of  Harrisburg. 
Pa.,  recommends  that  work  on  the  river  front 
intercepting  sewer  should  begin  simultaneously 
in  four  or  five  places  at  intervals  of  several 
thousand  ft.  -An  ordinance  is  now  before  the 
common  council  authorizing  the  work,  for  pas- 
sage. -As  soon  as  the  measure  has  been  passed 
the  Board  of  Public  Works  and  the  City  En- 
gineer   will    discuss    the    plans,    specifications. 


etc. 


South  Carolina. 


.\  sewerage  system  and  e.xtension  to  the 
water  works  of  Rock  Hill,  S.  C.  at  a  cost  of 
$ir,0,00fl  is  planned.  Thos.  W.  Cathran.  Rock 
Hill,  is  the  engineer.  E.  L.  Barnes  is  citv 
clerk, 

Tennessee. 

Citizens    rrf     Athens,     reiiu.,    Iiase    asked    the 


city  cour.cil  to  offer  for  s.-dr  b.mds  to  the 
amount  of  $4(),00(»  for  n:iiM  nvenients  to  streets, 
sulewalks  and  sewers. 

Texas. 

®The  Hamilton  I'.ros.  Cnnstriiction  Co.,  of 
Chicago,  HI.,  has  been  awarded  the  contract 
for  the  construction  of  abom  live  and  one-half 
iTiiles  of  sanitary  sewers  in  Cameron,  Tc.x. 
Bids  were  opened  March  b")  by  I).  L.  Wilson, 
city  secretary. 

®C.  W.  Olcott  has  been  given  the  contract 
by  the  city  commissioners  of  Dallas,  Tex.,  for 
the  construction  of  a  sewer  on  Katy,  Travis. 
Cole  and   Knox   .Aves.,   for  J--"i,448. 

The  Round  Rock  Sewerage  Co..  of  Round 
Rock,  Tex.,  has  been  incorporated  with  a 
capital  stock  of  $1,000.  The  incorporators 
are:  C.  .A.  Nelson.  J.  V.  .Nelson  and  .A.  K. 
.Anderson. 

The  city  council  and  the  hoard  of  trade  of 
Seyinour,  Tex.,  recently  held  a  joint  meet- 
ing for  the  purpose  of  discussing  the  sewer- 
age question.  G.  T.  Dougherty  of  the  South 
Texas  Engineering  &  ConstrucUon  Co.,  of 
Houston,  presented  a  proposition  whereby  it  is 
proposed  to  organize  a  company  at  .Seymour 
for  putting  in  sewerage. 

The  city  of  Temple.  Tex.,  plans  the  con- 
struction of  a  crematory.  .A  special  committee 
of  the  Cit.v  Council  will  visit  various  cities 
of  the  State  gathering  information  of  the 
subject. 

Washington. 

The  citizens  of  Kennewick,  Wash.,  recently 
voted  the  issuance  of  bonds  to  the  amount  of 
$30,000  for  the  construction  of  the  main 
trunk  sewer  with  two  outlets  into  tlie  Colum- 
bia river. 

Prf>perry  owners  of  Kellogg.  Wash.,  have 
petitioned  the  City  Council  for  a  sewerage 
system.  If  the  proposition  is  received  favor- 
ably the  city  will  be  bonded  to  cover  the  ex- 
pense. 

Wisconsin. 

®N.  Richart  of  Racine.  Wis.,  has  been 
awarded  the  contract  by  the  common  coun- 
cil of  Beloit,  Wis.,  for  sewer  work  on  10 
streets  during  the  spring,  for  $4.r)fl."  The 
sewers  will  be  built  on  the  following  streets: 
St,  Paul  .Ave.,  froin  State  to  Shore  and  later- 
als; Prospect  St.,  from  East  Grand  .Ave.  to 
Bushnell  St.,  and  laterals:  Vernon  Ave.,  fron-. 
Eighth  St.  to  .Adams  St. ;  Vine  St.,  from  Port- 
land .Ave.  to  Merrill  St.;  Oak  St.,  from  Port- 
land Ave.  to  Merrill  St.;  Portland  .Ave.,  from 
Fourth  to  Alilwaukee  St. ;  Milwaukee  St , 
from  end  of  said  sewer  to  Water  St.;  Brooks 
St.   from   Ei'ihth  St.  to   Hackett   St.;  Hackett 


St.,  from  nucrsection  of  St.  Lawrence  and 
Brooks  to  Roosevelt;  Liberty  St.,  from  i''ifth 
to  Fourth  Sts. 

®The  city  council  of  Evansville,  Wis.,  has 
awarded  the  contract  for  installing  a  sewer 
system  to  Robert  Nelson  of  Racine,  Wis. 
Work  on  the  system  will  begin  at  once. 

The  department  of  public  works  of  Milwau- 
kee, Wis.,  plans  to  btiild  a  relief  sewer  in  the 
13th  ward  this  spring,  to  give  relief  to  the 
Third  St.  sewer.  The  estimated  cost  is  $50.- 
(iilO.     C.  J.  Poetsch  is  city  engineer. 

Proposals  for  the  construction  of  an  inter- 
cepting sewer  and  sewage  disposal  plant  for 
the  city  of  Antigo,  Wis.,  will  be  received 
some  time  m  May.  W.  G.  Kirchoflfer,  31-32 
Vroman  Bldg.,  Madison,  Wis.,  is  consultirg 
en.gineer. 

The  common  council  of  Madison.  Wis.. 
has  adopted  plans  and  specifications  for  a 
new  sewage  plant,  and  a  resolution  to  submit 
to  the  people  the  question  of  how  the  money 
sliall  be  raised  for  constructing  the  same. 
The  structure,  according  to  present  plans,  will 
cost  about  $180,000.  John  F.  Tcke  is  city 
engineer. 

Plans  are  being  inade  for  the  construction 
of  another  storm  sewer  similar  to  the  Dry 
sewer  for  the  city  of  Waterloo,  Wis.  Tt 
is  planned  to  reclaim  the  territory  along  Vir- 
den  creek,  in  East  Waterloo. 

Bids  will  be  received  until  April  l."i  by  city 
of  Kenosha,  Wis.,  for  the  construction  of  a 
new  trunk  sewer  in  that  city.  Two  sizes  of 
sewers  are  advertised  for.  The  bids  will 
cover  .5.000  ft.  of  circular  brick  or  concrete 
sewer  of  either  8  ft.  3  ins.  or  10  ft.  in  diameter, 
1,200  ft.  of  78-in.  sewer  and  L200  ft.  of  00-in. 
sewer.  There  are  to  be  20  manholes  and  bids 
will  cover  the  expense  of  connectin.g  all  pres- 
ent sewers  in  the  city  to  the  same  sewer. 

The  Common  Council  of  Kenosha,  Wis.,  has 
passed  an  ordinance  providing  for  the  issuance 
of  the  $50,000  bonds  necessary  to  begin  the 
work  on  the  trunk  line  sewer. 

The  citizens  of  Antigo,  Wis.,  have  voted 
bonds  to  the  amount  of  $50,000  for  the  con- 
struction of  a  sewerage  disposal  purification 
and    destruction    works    system. 

Canada. 

The  electors  of  North  Toronto,  Ont.,  have 
voted  the  issuance  of  debentures  to  the  amount 
of  $205,500  for  the  construction  of  a  sewerage 
system. 

Engineer  Gardner  has  submitted  his  report 
on  the  plans  for  the  proposed  trunk  sewer 
along  the  course  of  Muddy  Run  through  the 
citv,  to  the  Board  of  Works  of  Niagara  Falls, 
Ont. 


BUILDINGS,   DOCKS,   DREDGING,   SUPPLIES,  ETC. 


Alabama. 

4*Bids  will  be  received  until  noon.  .April  10, 
by  J.  K.  Camp.  Judge  of  Probate,  in  Talla- 
dega. .Alaliama.  for  the  necessary  material  and 
labor  for  the  erection  and  completion  of  alter- 
ations and  additions  to  Talladega  County 
Courthouse,  in  accordance  with  plans  .ind  spec- 
ifications prepared  and  furnished  by  Chas.  W. 
Carlton,  architect,  Aniiiston.  .\la.  .Ml  bids 
must  be  accompanied  with  :i  certilied  check 
made  pavable  to  f.  E.  Camp.  lud,ge  of  Pro- 
bate, for' $500. 

The  .Alabama  Power  Development  Co.,  R. 
.A.  Mitchell.  President.  Gadsden.  .Ala.,  is  re- 
ported to  be  considering  constructing  a  canal 
so  as  to  assure  more  power  for  tke  hydro- 
electric development  which  is  to  be  built  at 
Jackson  Shoals. 

California. 

Plans  and  specifications  are  being  prepared 
for  an  irrigation  water  works  system  in  Perris 
Valley,  which  will  cost  from  $70,OiiO  to  $100,- 
000,  and  will  consist  of  one  and  possibly  two 
pumping  plant  units,  having  a  capacity  of  three 
second   feet,  and  a  total  lift  of  about  300   ft.. 


and  a  systi  m  of  ni;iins  ,ind  distributing  pipes 
of  about  15  miliv,  l-".  K.  Trask,  421  Homer 
Laughlin  Bld.g..  Los  .Angeles.  Cal.,  is  the  Engi- 
neer. 

The  Finance  Conuiiittee  of  the  State  Senate 
has  decided  upon  a  bill  appropriating  $1.50,000 
for  river  improvements  in  the  state. 

The  State  Senate  has  passed  a  bill  for  the 
appropriation  of  $5,000  fi.ir  investigations  look- 
ing to  the  improvement  of  inland  waterways 
of  the   State. 

Colorado. 

The  Central  Colorado  Power  Co.'s  plant  at 
Boulder  will  be  ready  to  be  placed  in  service 
by  April  1.  and  it  is  said  that  the  company  will 
shortly  expend  $400,000  for  the  construction 
of  new  transmission  lines.  The  general  offices 
of  the  company  arc  at  1210  17th  St.,  Denver, 
Colo. 

Engineers  of  the  Northern  Colorado  Power 
Co.  have  presented  a  proposition  to  the  Com- 
mercial Club  of  Fort  Lupton.  Colo.,  to  irrigate 
1,200  acres  near  that  place  for  truck  farming. 

A.  L.  Fellows,  Consulting  Engineer,  Den- 
ver.  Colo.,   has   recorded   a   filing    for   600  cu. 


4*  indicates  work  now  open  for  bids.    ®  indicates  a  contract 


second  feet  of  water  in  the  Grand  River.  The 
filing  called  for  diversion  of  the  water  at 
the  point  of  intake  for  the  present  Grand  Val- 
ley can.al.  This  is  a  ste|)  toward  the  construc- 
tion of  the  High  Line  canal  by  private  par- 
ties, if  the  government  will  withdraw  from  the 
field.  The  plans  of  the  engineers  are  to  take 
the  water  filed  upon  through  the  Grand  Val- 
ley canal,  one  mile  east  of  Grand  Junction, 
where  a  power  house  will  be  erected  and  the 
water  lifted  about  100  ft.  to  the  level  of  the 
government  High  Line  survey.  To  carry  this 
volume  of  water  the  (irand  Valley  ditch  will 
have  to  be  greatly  enlarged.  The  water  lifted 
at  the  power  house  would  cover  all  land  now 
covered  by  the  High  Line  survey  and  the 
plans  include  inst.illalion  of  an  additional 
pumping  plant  on  the  canal  line  to  put  another 
10.000  acres  under  w;iler.  which  is  now  not 
included  in  the  goN'crnincnt   ^nrve>". 

District  of  Columbia. 

•{•Bids  will  he  received  until  noon  .April 
17,  by  r,icut.-Col.  V,^  C.  T,angfitt,  U.  S.  En- 
gineer.  920    17th    St..    N.    VV.,    Washington, 

let  recently. 
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D.  C.  for  the  coiisirvii'tioii  of  a  steel  .screw 
tiiR.  Colonel   Leach. 

•J»Bids  will  be  reieiveil  until  2  p.  m., 
March  30,  liy  the  Coninii.-i.>;ioner  of  the  Dis- 
trict of  Columbia,  Washington,  D,  C.  for 
constructiiij;  shelter  and  storage  buililings 
lor  Georgetown  and  Rosedale  playgrounds, 
Washington,  D,   C, 

+Bids  will  be  received  until  April  3  by 
Capt.  F.  C.  Boggs,  General  Purchasing  of- 
ticcr,  Isthmian  Canal  Commission,  Wash- 
ington, D.  C.  for  furnishing  under  circular 
636  B.,  steel  castings,  rock  washers,  terrels, 
bridging  reams,  tacks,  locks,  lacking,  cha- 
mois  and    plate    glass. 

^^Bids  are  asked  until  .Vpril  17  by  Capt. 
F.  C,  Boggs,  General  Purchasing  ofHcer, 
Isthmian  Canal  Commission,  Washington, 
D.  C,  for  furnishing  under  circular  626  A., 
guy   cables,   spnd   timbers,   etc. 

Florida, 

•{•Bids  will  he  receiveil  until  noon,  April  3. 
by  Commissioners  of  Osceola  County,  Kissim- 
mee  City,  Kla.,  for  the  construction  of  a  new 
county  jail. 

Georgia. 

•J-Bids  will  be  received  until  noon,  March 
30,  by  J.  W.  Calloway,  Commissioner  of 
Roads  and  Revenues  of  Wilkes  County,  Wash- 
ington, Ga.,  for  furnishing  all  labor  and  ma- 
terial required  for  the  erection  and  comple- 
tion of  a  county  jail,  including  all  cell  w^ork. 
plumbing  and  steam-heating  equipment,  for 
Wilkes  County,  Georgia,  to  be  erected  at 
Washington,  Georgia. 

®B.  H.  Hardaway,  Columbus,  Ga.,  has  been 
awarded  the  contract  for  the  construction  of 
a  110  ft.  high  concrete  dam  across  the  Tallu- 
lah  River  at  Tallulali  Falls  for  the  North 
Georgia  Power  Co.  C.  Elmer  Smith,  Presi- 
dent, York.  Pa.  A  development  of  90,000 
H.  P.  is  proposed.  The  powerhouse  will  be 
one  mile  from  the  dam.  and  the  water  will  be 
conveyed  there  by  means  of  a  tunnel. 

Hawaii, 

•J«Bids  will  be  received  until  II  a.  m., 
.April  29,  by  the  Bureau  of  Yards  and 
Docks,   Navy  Department,   Washington,   D. 

C,    for    turbo     alternators  and     electrical 

equipment    for    the     U.    S.  Naval     Station, 
Pearl  Harbor,  Hawaii. 

Idaho. 

^  The  Panhandle  Electric  Ry.  &  Power  Co., 
Sandpoint,  Idaho,  is  said  to  be  planning  to 
expend  $2,000,000  on  the  construction  of  a 
power  plant  on  Priest  River  in  northern 
Idaho,  capable  of  developing  30.000  H.  P. 
Illinois. 

•{•Bids  will  be  received  until  11  a.  m.. 
-April  6,  by  B.  J.  ^Mnllaney,  Commissioner 
of  Public  Works.  Chicago,  III.,  for  furnish- 
ing and  delivering  215  dozen  shovels  to  the 
Bureau  of  Streets. 

•{•Bids  will  be  received  by  B.  J.  Mullaney, 
Commissioner  of  Public  Works,  Chicago, 
111.,  for  furnishing  and  delivering  lubricat- 
ing oils  to  the  various  water  pumping  sta- 
tions. Certified  checks  to  the  amomit  of 
$300    must    accompany    each    proposal. 

•{•Bids  will  be  received  until  11  a.  m.. 
-April  5,  by  Chas.  F.  Seyferlich,  Fire  Mar- 
shal. Chicago,  111.,  for  furnishing  and  de- 
livering plumbing  supplies  as  are  required 
for  period  ending  Dec.  31,  1911. 

4»Bids  will  be  received  until  11  a.  m., 
April  5,  by  Chas.  F.  Seyferlich,  Fire  Mar- 
shal, Chicago,  111.,  for  furnishing  and  de- 
livering such  building  material  as  is  re- 
quired for  period  ending  Dec.  31,  1911. 
Full  specifications  may  be  had  upon  appli- 
cation at  the  above  office. 

^Bids  will  be  received  until  II  a.  m.. 
-April  6,^  by  B.  J.  Mullaney.  Commissioner 
of  Public  Works.  Chicago.  111.,  for  furnish- 
ing four  6-ft.  sluice  gates  for  use  at  the 
Southwest  Land  Tunnel.  Proposals  must 
be  accompanied  by  a  certified  check  or 
cash  to  the   amount  of  $250. 

Indiana. 

^•Bids  are  asked  until  10  a.  m.,  -April 
15,   by   Lieut. -Col.    George   A.    Zinn,   U.    S. 


Engineer,  Chicago,  111.,  for  dredging  in  In- 
diana Harbor,  Ind.  Oflicial  advertisement 
will   be  found   elsewhere   in  this   issue. 

•|«Bids  will  be  received  until  1  p.  m., 
.April  4,  by  the  Board  of  Directors  of  Gar- 
land Brook  Cemetery  at  the  ollice  of  Wil- 
liam Brockman,  Treasurer,  Columbus,  Ind., 
for  a  stone  gateway  and  lodge  house  for 
Garland    Brook    Cemetery. 

•{•Bids  will  be  received  on  April  20  by 
J.  W.  Weidner,  Secretary  Masonic  Temple 
Building  Association,  Delphi,  Ind..  for  a 
new  temple,  estimated  to  cost  $27,500. 
Rubush  &  Hunter,  .Architects,  Indianapo- 
lis, Ind. 

•{•Bids  will  be  received  until  10  a.  ni.. 
.April  3,  by  the  Depot  Quartermaster,  Jef- 
fersonville,  Ind.,  for  furnishing  40.000  ft. 
B.  M.  Cottonwood  No.  1  coinmon  lumber 
and  611,000  ft.  B.  M.  sap  gum,  No.  1  com- 
mon  lumber. 

•I-Bids  will  be  received  until  10  a.  in.,  April 
10,  by  J.  T.  Overstrcet,  Township  Trustee,  at 
the  office  of  the  County  .Auditor,  I'Vanklln. 
Ind.,  for  the  construction  of  a  school  house- 
in  that  township. 

^•Hids  will  be  received  until  10  a.  lu.,  .April 
8,  by  Trustee  of  Root  Township,  .Adams 
County,  at  office  of  .Architect  Oscar  Hoffman. 
I>catur.  for  erection  of  school  building;  also 
bids  for  old  buildings;  also  bids  for  heating 
and  ventilating  plant.  Qias.  E.  M,-igIev,  Trustee, 

^•Bids  will  be  received  until  10  a.'  ni..  -Aprii 
12,  by  Trustee  of  Gregg  Tow-nship.  Morgan 
County,  Ind.,  for  the  construction  of  a  3-ronni 
school  house. 

•J«Bids  \\'\\\  be  received  until  1  p.  m.,  -April 
3,  by  Board  of  County  Commissioners,  Jasper. 
Ind.,  for  the  construction  of  concrete  side- 
walks around  the  court  house.  M.  .A.  Sweeney 
is  -Auditor  of  Duhoise  County. 

Kansas. 

^Bids  will  be  received  until  10  a  m  , 
April  5,  by  R.  V.  Ladow.  Supt.  of  Prisons, 
Washington,  D.  C,  for  furnishing  and  de- 
livering steel  bars,  bolts,  angles,  etc.,  the 
material  to  be  furnished  from  stock  for 
100  cell  gratings  and  doors  for  the  main 
east  cell  wing  at  the  U.  S.  Penitentiary, 
Leavenworth.  Kan. 

Louisiana, 

©United  Kansas  Portland  Cement  Co..  Nil 
Commerce  Bldg.,  Kansas  City,  Mo.,  at  $1.42 
per  bbl.,  has  been  awarded  the  contract  for 
furnishing  4.300  bbls.  .American  Portland 
cement  delivered  near  Monroe,  La.,  for 
the  L*.  S.  Government.  Bids  were  opened 
March  21  Iiy  the  U.  S.  Engineer  at  Vicksburg 
-Miss. 

About  3,500  acres  of  cut-over  pine  lands 
have  been  sold  by  the  Edgewood  Land  &  Log- 
gmg  Co.  to  a  syndicate  of  foreign  capitalists. 
This  land  lies  we.st  of  the  Kansas  Citv  South- 
ern Ry.,  between  Turner  and  Edgewood.  It 
is  to  be  developed  and  colonized  immediately, 
the  development  operations  being  in  charge  of 
E.  E.  McCrossett.  consulting  and  mining  en- 
gineer of  Birmingham,  Ala. 

Bids  as  follows  were  received  March  17  by 
tlie  U.  S.  Engineer,  New  Orleans,  La.,  for  ex- 
tending the  jetties  at  Southwest  Pass,  Missis- 
sippi River:  Christie  &  Lowe,  New  Orleans, 
La.,  215.5.50  sq.  yds.  mattress,  at  $1.30.  $280.- 
222.80 :  97,400  tons  riprap  and  other  stone  at 
$4,  $.389,960;  total,  $070,182.80.  Doullut  &  Wil- 
liams, New  Orleans,  La.,  215,556  sq.  vds  mat- 
tress, at  $1..50,  $.323,334;  97,490  tons 'stone,  at 
$4.25,  $H4,.3.32.50.  tot.il,  $737,606.50.  No  liid 
was  received  on  caisson  form  of  jetty. 

Maine, 

Bids  as  follows  were  received  March  23  by 
Lt.  Col.  W.  E.  Craighill.  U.  S.  Engineer,  Port- 
land, Me.,  for  dredging  in  Camden  Harbor,  -Me., 
fl),  standing  for  bid  per  cu.  yd.  for  dredg- 
ing and  (2)  bid  per  ton  for  removing  boulders  : 
Charles  M.  Cole,  Fall  River,  Mass.,  (1")  39 
cts.,  (2)  $10;  John  H.  Gerrish,  Boston,  Mass, 
(I)  3.3.3  cts.,  (2)  $8;  J.  S.  Packard  Dredging 
Co..   Providence.  R.  L,    (1)   39.9  cts.,   (2)   $10. 

The  Newhall  Chain  Forge  &  Iron  Co,. 
90  West  St.,  New  York  City,  is  the  prob- 
.'iblc     contractor      for     furnishing     mooring 


stones  for  use  in  the  first  lighthouse  dis- 
trict for  the  fiscal  year  ending  lunc  30, 
1912,  Portland,  Me.,  at  $831.  Bids  were 
opened   March    15. 

Maryland. 

®ihe  Noel  Construction  Co.,  Baltimore, 
-Md.,  has  been  awarded  the  contract  for  erect- 
ing the  new  12-story  addition  to  the  Baltimore 
Bargain  House  at  the  northwest  corner  of 
Liberty  and    I'altimore   Sts.,   Baltimore. 

P.  J.  Phipps,  Washington,  D.  C,  at  $126,000. 
was  the  low  liidder  March  22  for  constructing 
new  Public  School  No.  70  for  the  city  of  Bal- 
timore, Md. 

Bids  will  be  received  until  noon  .April 
24,  by  Col.  Thos.  L.  Casey,  U.  S.  Engineer, 
Room  309,  Custom  House,  Baltimore.  Md., 
for  jetty  construction  at  Clayborne  Har- 
bor, Md. 

Board  of  -Awards  of  City  of  Baltimore.  Md., 
has  awarded  the  contract  for  the  city's  dredg- 
ing for  the  coming  year  to  the  Maryland 
Dredging  &  Contracting  Co.,  Baltimore,  Md. 
The  contract  calls  for  the  removal  of  203,- 
i»00  cu.  yds.  of  earth  at  15  cts.  per  cubic  yard. 
It  is  divided  as  follows:  65,000  cu.  yds.  in  the 
main  harbor  channel ;  17,000  cu.  yds.  in  the 
l>;ick  basin;  60,000  cu.  vds,  near  the  docks;  40,- 
imO  cu.  yds.  in  Jones'  falls;  21,000  cu.  yds.  in 
the  main  harbor  and  docks.  The  only  other 
bidder  was  the  Sanford-Brooks  Co.,  whose 
bid  was   15%  cts.  per  cu.  yd. 

The  Electrical  Commission  of  the  City  of 
Baltimore,  Md.,  has  submitted  specifications 
to  the  Board  of  Awards  for  1,000,000  ft.  of 
duct  vitrified  tile  conduit  pipe  and  200,000  ft. 
of  special  duct  pipe. 

Massachusetts. 

4»Bids  will  be  received  until  noon.  .April 
20,  by  Col,  Frederick  V.  Abbot,  U.  S.  En- 
gineer, Boston,  Mass.,  for  the  construction 
of  superstructure  of  breakwater  at  Sandy 
Bay,  Mass. 

Michigan. 

•{•Bids  are  asked  until  April  24  by  Col.  C, 
McD.  Townsend,  U.  S.  Engineer,  Jones  Bldg,. 
Detroit,  Mich.,  for  dredging  the  Saginaw  River, 
-Michigan,  the  area  to  be  improved  being 
divided  into  two  sections.  -A  separate  contract 
may  be  made  for  each  section.  Section  1  ex- 
tends from  the  18-ft.  curve  in  Saginaw  Bay  to 
the  23rd  St.  bridge  at  Bay  City,  a  distance  of 
about  11%  miles,  6  miles  being  in  the  river 
and  5%  miles  in  the  bay.  This  section  is 
crossed  by  four  draw  span  bridges.  Section  2 
extends  from  the  23rd  St.  bridge  at  Bay  City 
to  junction  of  the  Tittabawassee  and '  Shia- 
wassee rivers,  a  distance  of  about  1534  miles. 
This  section  is  crossed  by  twelve  draw  span 
bridges  and  one  lift  bridge.  The  work  to  be 
done  consists  in  furnishing  all  necessary  plant, 
labor  and  supplies  for  dredging  a  channel  18 
ft,  in  depth  from  the  18  ft.  curve  in  Saginaw 
Bay  to  the  mouth  of  the  river,  thence  16  ft. 
in  depth  to  the  junction  of  the  Tittabawassee 
and  Shiawassee  rivers,  with  a  bottom  width  of 
200  ft.  throughout  its  entire  length.  The  quan- 
tity of  materials  is  as  follows:  For  Section 
1  from  the  bay,  464,000  cu.  yds.  scow  meas- 
ure :  from  the  river,  328,000'  cu.  yds.,  scow 
measure;  for  Section  2,  2,233,000  cu.  yds., 
place  measure.  The  material  to  be  removed 
is  believed  to  be  sand,  clay  and  hardpan,  with 
occasional  logs  all  in  unknown  quantities, 

4*Bids  will  be  opened  at  3  p.  m.,  April  10. 
by  Col.  McD.  Townsend,  L'.  S.  Engineer.  Jones 
Bldg.,  Detroit,  Mich.,  for  dredging  on  the  bar 
in  front  of  the  harbor  at  Rogers  City.  The 
work  consists  in  furnishing  all  necessary  plant, 
labor  and  supplies  and  removing  about  10,000 
cu.  yds.  of  sand,  clay  and  boulders  from  a 
channel  across  the  bar  at  Ro.gers  City,  Mich- 
igan. The  proposed  channel  will  be  about 
50O  ft.  long,  200  ft.  wide  and  16  ft.  deep. 

^Bids  are  asked  until  3  p.  m.,  April  10,  by 
Col.  C.  McD.  Townsend,  U.  S.  Engineer, 
Jones  Bldg.,  Detroit,  Mich.,  for  dredging  at 
Ballards  Reef,  Detroit  River.  The  area  to  be 
improved  is  in  the  Ballards  Reef  Channel, 
Detroit  River,  from  6,200  ft.  to'6,300  ft.  north 
of  Texas  Dock  near  the  Canadian  shore.  This 
area  has  a  length  of  3.100  ft,,  and  a  uniform 
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width  of  600  ft.  except  I'nr  the  north  loO  ft 
length  which  has  a  width  of  'Mi)  ft.  The  work 
to  l)e  done  consists  in  removing  material  from 
the  designated  area  to  a  clear  depth  of  22  ft. 
and  in  furnishing  all  neccs.^ary  plant  labor,  and 
supplies  for  the  work;  for  which  payment  will 
be  made  at  the  contract  rate  for  material  above 
22  ft.  depth  and  at  one-ban  of  the  contract 
rate  for  material  removed  from  between  22  and 
24  ft.  depths.  The  entire  work  will  be  let 
in  one  contract.  The  total  estimated  quan- 
tity of  materials  to  be  removed  to  complete 
the  work  to  be  done  is  48,000  cu.  yds.  full 
rate    (above  22  ft.  depth). 

•J'Bids  will  be  received  until  ,S  p.  m.,  April 
10,  by  Col.  C.  McD.  Townsend,  U.  S.  En- 
gineer, Jones  BIdg.,  Detroit,  Mich.,  for  the 
construction  of  sluice  gates  for  St.  Mary's 
Falls  Canal. 

Minnesota. 

^Bids  will  be  received  until  noon,  April 
IS,  by  Lieut.-Col.  Graham  1).  Fitch,  U.  S. 
Engineer,  Duluth,  Minn.,  for  dredging  in 
Ashland  Harbor.  Official  advertisement 
will  be  found  elsewhere   in   this  issue. 

^Bids  will  be  received  until   noon,  April 

30,  by  Lieut.-Col.  Graham  D.  Fitch,  U.  S. 
Engineer,  Duluth,  Minn.,  for  dredging  at 
Superior    Entry,    Duluth — Superior    Harbor. 

The  Zenith  Dredge  &  Dock  Co.,  of  Duluth, 
has  contracted  for  a  20-in.  hydraulic  pump.  It 
will  be  used  in  dredging  for  the  new  ore  dock 
at  Marquette,  Mich.,  and  for  the  dock  of  the 
Carnegie  Coal  Co.,  at  West  Duluth. 

Mississippi. 

^Bids  will  be  received  until  noon,  April 
14,  by  Capt.  Clarke  S.  Smith,  U.  S.  Engi- 
neer, Vicksburg,  Miss.,  for  furinshing  about 
307,000  lbs.  of  structural  metal  for  use  at 
Locks  and  Dams  No.  4  and  S.  Ouachita 
River,  .Ark.  and  La. 

Missouri. 

^Bids    will    be    asked    until    noon.    March 

31,  by  Leo  M.  Gilday,  Clerk  of  the  County 
Court  of  Jackson  County,  County  Court 
House,  Kansas  City,  Mo.,  for  the  manufac- 
ture and  furnishing  and  erecting  at  the 
County  Court  House,  Kansas  City,  the 
following  machinery:  One  automatic  cut- 
off steam  engine,  for  direct  connection  to 
200  KW.  direct  current,  220  volt  generator. 

One  generator  of  200  KW.,  220  volts, 
direct  current,  direct  connected  engine. 
The  necessary  foundations  will  be  fur- 
nished by  the   County  of  Jackson. 

©The  contract  for  the  erection  of  the  Jeffer- 
son Memorial,  to  be  built  at  the  De  Baliviere 
entrance  to  Forest  Park,  St.  Louis,  on  the  site 
of  the  main  entrance  to  the  Louisiana  Pur- 
chase Exposition,  with  the  surplus  from  the 
exposition,  has  been  awarded  to  James  Stew- 
art &  Co.,  New  National  Bank  of  Commerce 
Kldg.,  St.  Louis,  at  a  contract  price  of  $.3li0.- 
000.     Bedford  limestone  will  l)o  used. 

®The  Board  of  P'ire  and  Water  Comnns- 
sioners,  Kansas  City,  Mo,,  has  awarded  the 
Flanagan  Bros.  Mfg.  Co.  the  contract  for  the 
building  of  two  fire  stations,  one  to  be  located 
at  15th  and  Bennington  and  one  at  I'Gtb  and 
Prospect,  for  $-5,460  and  $5,084  respectively. 
Bids  were  opened  ALarch  6. 

Tentative  plans  have  been  tiled  with  the 
Board  of  Public  Works  of  Kansas  City,  Mo., 
for  the  construction  of  a  wliarf  landing,  along 
the  river  front.  The  dock  is  to  cost  approx- 
imately $-50,000.  will  be  50  ft.  in  width  and  560 
ft.  long,  running  from  Delaware  St.  to  within 
360  ft.  of  Walnut  St.  The  dock  will  require 
16,000  ft.  of  creosoted  piles,  164,000  ft.  of  board 
measure  yellow  pine-  timber,  also  creosoted; 
-50,000  ft.  of  untreated  yellow  pine  and  86,000 
ft.  of  oak  planking.  The  plans  were  prepared 
by  C.  R.  Mandigo,  Assistant  City  Engineer. 
Bids  for  the  work  will  be  asked  later. 

The  Water  and  Light  Committee  of  Co- 
Umibia,  Mo.,  has  been  aathorized  to  advertise 
for  bids  for  the  erection  of  a  new  power  plant 
and  equipment,  including  chimney,  boiler  plant, 
stokers  and  breeching;  coal  and  ash  handling 
equipment :  steam  turbine  generator,  exciter 
and  switch  board;  condeser  and  cooling  tow- 
er;    two    motor-driven      centrifugal      service 
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pumps;  two  boiler  fi-i.il  pumps;  feed  water 
heater;  pipe  work  and  wiring.  Estimated  cost 
is  $t;o,600.  The  date  for  bids  will  be  set  as 
soon  as  specifications  are  printed.  John  S. 
Bicknell  is  City  Clerk  of  Columbi;i,  Mo. 

Nebraska. 

•J'Bids  will  be  received  until  11  a.  m.,  April 
10,  by  C.i.pt.  W.  L.  Clarke.  Constructing  Qu.ar- 
tcrmaster.  Fort  Omaha.  Neb.,  for  the  con- 
struction of  an  extension  to  the  electric  light- 
ing system  at  Fort  Omaha. 

Nevada. 

.About  200  men  are  now  working  near  Verdi 
on  a  power  plant  canal.  .-\  steam  shovel  is  on 
the  ground  and  the  work  is  progressing 
rapidly  and  favorably.  Compressed  air 
drills  are  being  used  and  the  ground  is 
shot  ahead  of  the  steam  shovel.  Three  donkey 
engines  with  si.x  cars  each,  are  used  to  haul 
away  the  excavated  earth.  The  work  is  pre- 
liminary to  the  construction  of  a  large  power 


North  Section: 
Excavating    material     overlying     bed     rock.     pi. 

meas.,  770.000  cu.  yds 

ExcavatiniT  bed   rock,   pi.  meas.,  nr).iiOO  eu.   yds.  . 

Handling  and  placing  stone.  Id. 000  tons: 

Removing  wall.  5,200  Im.  ft 

Removing  bridge  pier,  all 

Removing  old  lock,  all 


Totals.  North  Section 

Bird  Island  Section: 
Excavating     material     overlying     bed     rock.     pl. 

meas.,  9,000  cu,   yds 

Excavating  bed  rock,  pl.  meas..  IS. 000  cu.  yds... 
Handling  and  placing  capping  stone,  2,.i00  tons.  . 

Totals,   Bird  Island   Section 

Grand   totals    


The  U.  S.  War  Department  has  granted  a 
license  to  the  International  Mercantile  Marine 
Co.,  of  New  York  city,  to  extend  two  of  its 
pierheads  at  New  York  100  ft.  into  the  North 
River.  Under  the  terms  of  the  license,  the 
company  is  permitted  to  extend  two  of  its 
three  central  piers  into  the  river.  The  license 
will  run  until  June  30,  1913,  unless  terminated 
previous  to  that  date  by  the  Secretary  of  War. 
It  is  required  tliat  the  extension  shall  be  tem- 
porary unroofed  structures  on  wooden  piling, 
arranged  so  as  to  permit  the  free  passage  of 
water  in  the  river. 

Bids  as  follow  were  received  March  14  by 
Lt.  Col.  J.  G.  Warren,  U.  S.  Engineer,  Buf- 
falo, N.  Y.,  for  ch;mnel  excavation.  Black  Rock 
Harbor,  N.  Y. :  (1)  standing  for  Breymann 
Bros.,  Toledo,  O. ;  (2)  for  Great  Lakes  Dredge 
&  Dock  Co.,  Chicago,  111.;  (3)  for  Empire 
Dredging  Corporation,  New  York;  (4)  for 
Buffalo  Dredging  Co.,  Buffalo,  N.  Y..  and  (5) 
for  Great  Lakes  Construction  Co.,  Buffalo.  N. 
Y. 


(1) 

$0.25 
2.25 
1.00 

9.00 

r,,ooo 


plant  on  the  Truckee  River  to  furnish  elec- 
tric light  and  power  to  this  section  of  the 
country.  The  Stone  &  Webster  Engineering 
Corporation,  147  Milk  St.,  Boston.  Mass..  are 
the  contractors. 

New  Hampshire. 

•J'Bids  are  asked  until  11  a.  m.  April  1,  by 
the  Bureau  of  Yards  and  Docks,  Washington, 
D.  C,  for  hot  water  heating  systein  and  power 
plant  extension,  the  work  including  furnish- 
ing a  flue,  heaters,  meter,  valves,  piping,  etc., 
installing  this  with  other  material  and  equip- 
ment furnished  by  Government  and  rearrang- 
ing piping  and  equipment  now  in  place  at 
Navy  Yard,  Portsmouth.   ,\'    11. 

New  Jersey. 

^Bids  will  be  recened  until  -■<  p.  m,,  .-Xpril  3, 
by  Board  of  F.ducation,  East  Orange,  N.  J., 
for  necessary  labor  and  material  for  the  con- 
struction of  a  primary  and  grammar  school 
building.     \\:inrii   .-\.   Clapp   is   Secretary. 

•|«Bids  will  be  received  until  8  p.  m.,  .-^pril 
3,  by  Board  of  Education,  East  Orange,  N.  J., 
for  furnishing  labor  and  materials  to  erect  and 
complete  a  primary  and  grammar  school  build- 
ing to  be  com]iletcd  not  later  than  December 
30,  1011.  Warren  A.  Cbipp  is  Secretary  of  the 
Board. 

New  York. 

•{•Bids  are  asked  until  iidoii,  .\pril  _'tl. 
liy  the  Secretary  of  the  Trustees  of  Public 
lUiildings,  in  the  Executive  Chamber,  Capi- 
tol, Albany.  X.  Y..  for  the  etjuipment  of  the 
Capitol  power  house  and  conduits,  located 
on  the  corner  of  Sheridan  .\ve.  and  North 
ffawk  St..  in  the  City  of  .Albany.  N.  Y. 
Separate  proposal  is  required  for  each  "I 
the  following  items  of  work:  1,  l'"or  ste.ani 
Ijower  eciniinncnt.  2.  For  idectrical  e(|uip- 
ment.  Plans  and  specifications  are  on  lile 
and  may  be  inspected  at  the  office  of  Xy- 
gren,  Tenney  &  Ohmcs.  87  Nassau  St^. 
New  York  Citv.  or  at  the  office  of  C.  E. 
Knox.  76  Wifliam  St  .  New  Y..rk  City. 
Consulting  Engineers,  and  at  the  otlice  ••\ 
the  State   .Architect.  Capitol,   .\lbaiiy.   .\.   Y. 

®The  Fuller  Construciion  Co..  .\'ew  York 
Citv,  has  been  avvar<le(l  the  contract  for  the 
$2,.500,00(»  New  York  Cily  postoffice.  The  post- 
office  w'ill  be  sitiKitcd  west  of  the  new  Penn- 
sylvania R.  R.  terminal  and  will  be  built  of 
granite  simiKar  In  that   used  in  the  station. 


(2) 

$0.15 

2.30 

1. 00 

3.50 

3,000 

10,000 


(3) 

$0.21'/" 

2.09 

1.25 

12.00 
3,800 
4,000 


(4) 
$0.17 
2.00 
.90 

6.50 
2,000 
5,000 


(5J 

$0.19"^ 

2.40 

1.20 

7.00 
1,200 
5,500 


$306,200 


.90 
2.90 
1.25 

$  03,425 
$369,625 


$384,100 


.28 
2.09 
1.25 

$  43,265 
$427,365 


$310,700   $361,250 


.30 
2.10 
1.05 

$  43,125 
$353,825 


North   Carolina. 

The  Yadkin  River  Power  Co.,  a  $4,000,000 
concern,  has  been  chartered  under  the  laws 
of  North  Carolina  for  the  specific  purpose  of 
taking  over  the  Blewitt  Falls  Electrical  Power 
plant  in  Richmond  county,  with  the  idea  of 
"ompleting  the  plant  and  setting  on  foot  elec- 
tric transmission  and  power  enterprises  in  the 
operation  of  public  utilities,  sale  of  power  and 
mterurban  car  lines.  Work  on  this  plant  was 
interrupted  by  the  financial  stringency  of  1907. 

The  Virginia  Power  Co.  has  been  organized 
at  Salisbury,  N.  C,  with  a  capital  stock  of 
$1,000,000,  and  proposes  at  an  early  date  to 
develop  electric  power  on  Virginia  rivers. 
The  companv  is  said  to  have  power  sites  capa- 
ble of  developing  IbO.OOO  HP.  Most  of  these 
sites  are  .said  to  be  on  the  New  River,  Dr,  J. 
J.  Mott,  Statesville,  N.  C,  is  interested. 

Ohio. 

•J'Bids  will  lie  received  until  noon,  .April  3, 
by  Director  of  Public  Service,  Cincinnati.  O., 
for  lighting  by  electricity  streets,  avenues, 
lanes,  squares  and  public  places  in  the  city. 
John   G.  Weiiier  is  Clerk. 

^Bids  will  be  received  until  2  p.  m., 
April  20,  by  Major  John  \'.  Oakes.  U^  S. 
F.ngineer,  Room  415  Custom  House.  Cin- 
cinnati. Ohio,  for  the  construction  in  con- 
crete the  top  of  Dam  No.  5.  Mn-kiiigun 
River  at    L.ake  Chute,  O. 

•J^Bids  will  be  received  until  2  p.  m,.  April 
]'■'>.  by  M;ij,  H.  Jervey.  U.  .S.  Engineer.  Cin- 
cinnati. O.,  for  the  hire  of  four  dredging 
lilants,  each  consisting  of  one  dredge,  one  tow 
boat  and  two  dump  scows. 

®Jamcs  E.  Southard  &  Co..  Michig;in  ('ity, 
Tnd.,  has  been  awarded  a  contract  by  the 
Northern  Ohio  Power  Co..  at  .Akron.  O.  I'lie 
ciintract  calls  for  a  considerable  amount  of 
concrete  work,  including  foundations,  walls, 
fioors,  engine  Iieds,  roofs  and  a  dam  :icross 
the  Cuyahoga  River.  This  dam  will  be  2,000 
ft.  long.  53  ft.  high.  10  fl.  wiile  ;it  the  base 
and   20    ft.    wide   on    top. 

S.  Hannaford  &  Sons.  .Architects.  Hulbert 
Bldg.,  Cincinnati.  ()..  Inive  submitted  specifica- 
tions to  the  Bo:ird  of  llnspital  Commissioners 
of  Cincinnati,  for  the  construction  of  the  18 
new  buildings  to  be  erected  as  a  part  of  the 
new  city  hospital  in  .Avondale. 

The  Cuyahoga  County  Building  Commis- 
sioners, 425  Garfield  Bldg.,  Cleveland,  C,  on 
March   8   received   the   following  bids   for  all 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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the  electric  Iik'H  n\tures  for  the  new  county 
court  house  M  Cleveland:  J.  .1.  B^yje,  secy, 
of  commission;  Tlie  Ivnos  Co.,  N.  \ ..  jl;;'.- 
,%.".6-  EcKv  F  CaUlwell  Co.,  New  York.  $1UI,- 
!)00:  The  Mitcholl-\'ance  Co..  New  York, 
$123,000;  Wahlc- Phillips  Co..  New  \  ork. 
$142.l!34. 

Oklahoma. 


P 


.\pril 


^Biils  will  lie  ricciveil  until 
17,  by  Department  of  Interior,  Wasliinslon, 
D.  C.  for  the  construction  of  a  lO-rooni  school 
liuiUling  anil  sidewalks  around  same  in  the 
North  addition  of  the  city  of  l.awton,  Okla. 

•I-Bids  will  he  received  until  2  p.  m., 
\pril  17,  by  the  Secretary  of  Interior. 
XVashinstton,  D.  C.  for  the  construction  of 
a  ten-room  school  building  and  sidewalks 
around  same  in  the  north  addition  of  the 
city   of  Lawton,   Okla. 

Wuster  &  Co.,  Wichita,  Kan.,  at  $127,710, 
was  low  bidder  March  22  for  constructing  a 
new  high  school  bnildini;  for  Enid,  Okla. 

Oregon, 

•I«Bids  will  be  received  until  :i  p.  m.,  .April 
l;^,  bv  City  Auditor,  Portland,  Ore.,  for  fur- 
nishing the  tire  department  of  the  city  of 
Portland  with  twenty-live  positive  non-inter- 
fering successive  lire  alarm  telegraph  boxes 
according  to  the  plans  and  specifications  on 
file  in  tlie  ofSce  of  the  Superintendent  of  the 
Fire  .Marm  and  Police  Telegraph,  City  Hall. 

4-Bids  wmH  be  received  until  H  p.  m.,  April 
13,  by  City  .Auditor,  Portland,  Ore.,  for  fur- 
nishing the  tire  department  with  2  auto  run- 
abouts not  to  exceed  $2.<!l00  each;  2  auto  run- 
abouts not  to  exceed  $1,400  each;  three  3- way 
and   four  2-way  deluge  sets. 

•J«Bids  will  be  received  vintil  10  a.  m.,  -\pril 
7,  by  Park  Board,  Portland.  Ore.,  at  the  office 
of  A.  L.  Barber,  City  Auditor,  for  furnishing 
Park  Department  with  approximately  l,-56."i 
lin.  ft.  iron  fence  and  2  grates  for  Peninsula 
Park  and  approximately  020  lin.  ft.  of  iron 
fence  for  Columbia  Park. 

®The  Mount  Hood  Railway  &  Power  Co., 
of  Portland,  C.  B.  Smith,  Chief  Engineer. 
has  awarded  a  contract  to  A.  J.  McCabe,  for 
the  construction  of  a  tunnel  from  the  Big 
Sandy  River  to  the  Little  Sandy  to  carry  water 
for  tile  hydraulic  power  plants  that  the  com- 
pany is  now  building.  The  tunnel  will  ^go 
straight  through  the  mountain,  will  be  4.70n 
ft.  in  length,  and  14  ft.  wide  by  11  ft.  high. 
The  cost  is-  placed  at  approximately  $12.5,000. 

Pennsylvania. 

4iBids  will  be  received  until  3  p.  111.,  April 
24,  by  James  Knox  Taylor.  Supervising  Archi- 
tect, Treasury  Department.  Washington.  D. 
C.  for  the  construction  complete,  including 
plumbing  and  gas  piping,  heating  apparatus 
and  electric  conduits  and  wiring  of  the  United 
States   Postoffice   at   Braddock,   Pa. 

^Bids  will  be  received  until  April  14  by  Syl- 
vester Engle,  Chairman  Property  Committee, 
Hazleton,  Pa.,  for  constructing  a  high  school 
building.  E.  E.  Joraleman,  Architect,  Peeks- 
kill,  N.  Y. 

®The  Ochs  Construction  Co.,  Allentowii. 
Pa.,  at  $84,793,  has  been  awarded  the  contract 
for  a  new  grand  stand  to  be  erected  in  Allen- 
town  fair  grounds  for  the  Allentown  Fair  As- 
sociation. 

®City  Council  of  Chester,  Pa.,  has  awarded 
the  contract  for  the  installation  of  a  fire-alarm 
system  to  the  Gamewell  Co.  at  its  bid  of 
$14,860. 

®C.  Hildebrand  Dry  Dock  Co.,  Kingston, 
N.  Y..  at  $2,74.5.  has  been  awarded  the  con- 
tract for  furnishing  one  deck  scow  for  the 
Department  of  Wharves,  Docks  and  Ferries, 
Philadelphia.  The  contract  for  furnishing  one- 
stiff  legged  derrick  was  let  to  the  Kensington 
Shipyard  Co.,  Philadelphia,  at  $.580.  Bid-^ 
were  opened   March  6. 

®The  Hope  Engineering  &  Supply  Co.,  W. 
H.  Harmon,  President,  Pittsburg,  Pa.,  has 
been  awarded  the  contract  by  the  Tri-County 
Natural  Gas  Co.,  for  the  construction  of  about 
40  miles  of  pipe  line  in  Clarion,  Forest  and 
Elk   Counties. 


WATERWORKS. 

Helena,  Mont. 

Scaled  proposals  will  be  received  at  the 
City  Hall,  Helena.  Mont.,  until  S  p.  m.. 
Tluirsday,  April  20,  1911.  for  furnishing  of 
nil  material  and  the  construction  of  a 
waterworks  system,  reservoir  pipe  line, 
and  dlstrll)utlon  system  for  the  City  of 
Helena,  Mont.,  all  according  to  plans  and 
specifications. 

The  work  Involves  headworks  with  con- 
crete core  wall,  and  approximately  14 
miles  of  IS-ln.  wooden  conduit,  7.4  miles 
24-ln.  wood  conduit,  0.8  miles  24-ln.  steel 
conduit,  43.4  miles  of  cast-iron  mains,  260 
hydrants,  283  gate  valves,  specials,  etc.. 
and  a  storage  reservoir,  lined  with  con- 
crete, to  hold  approximately  five  million 
gallons,  together  with  all  appurtenances, 
using  about  2,800  cu.  yds.  of  concrete,  and 
requiring  about  7H,000  cu.  yds.  class  (A) 
excavation,  12,000  cu.  yds.  class  (Bi  exca- 
vation, 222.000  lineal  feet  class  (A) 
trenching,  and  16,000  lineal  feet  class  (B) 
trenching. 

Plans  and  specifications,  also  forms  of 
contract  and  proposals,  may  be  seen  at 
the  office  of  the  City  Clerk,  J.  A.  Matt- 
son;  also  at  the  office  of  the  City  Engi- 
neer, Charles  W.  Helmlck,  and  copies 
thereof  obtained  upon  payment  of  J5.00. 

Each  bid  must  be  accompanied  by  a 
certified  check  for  $20,000.00,  payable  to 
the  Mayor  of  Helena,  Mont.,  as  a  guaran- 
tee that  bidders  will,  if  successful, 
promptly  execute  a  satisfactory  contract 
and  bond,  as  specified  and  required,  with 
satisfactory  surety  in  the  sum  of  one  hun- 
dred and  fifty  thousand  dollars,  for  the 
faithful  performance  of  the  contract. 

The  right  is  reserved  to  reject  any  or 
all  bids,  and  also  to  waive  any  technical 
defects. 

Bidders  are  invited  to  be  present.  Pro- 
posals must  be  marked  "I>roposals  for 
Construction  of  Water  Works  System  for 
Helena,  Mont.,"  and  must  be  made  out  in 
the  form  within,  and  be  accompanied  by 
the  printed   speciflcatlons. 

By  order  of  the  City  Council. 

J.   A.   MATTSON, 
City  Clerk. 

Dated,    1911. 
First   publication,    1911. 


WATERWORKS  IMPROVE- 
MENTS. 

Ada.   01<la. 

Sealed  proposal."!  will  be  received  by  the 
City  Clerk  of  Ada,  Okla.,  at  his  office  in 
the  City  Hall,  until  S  o'clock  p.  m.,  April 
10.  1911,  for  the  furnishing  of  pipe  and 
machinery  to  be  used  in  the  extension 
and  improvement  of  the  waterworks  sys- 
tem of  Ada. 

Bids  will  be  opened  before  the  City 
Council  the  same  evening  and  bidders  are 
invited  to  be  present  and  to  submit  bids 
on   the  following  items: 

For  the  pipe  required  for  the  construc- 
tion of  approximately  63,000  linear  feet 
of  12-inch  pipe  line,  either  of  steel  or 
cast   iron. 

If  cast  iron  pipe  is  used  the  amount  re- 
quired will  be  about  as  follows:  Class 
■•B"  pipe,  246  tons;  Class  "C  pipe,  2. 002 
tons;  Class  "D"  pipe,  750  tons;  total.  :;,05S 
tons. 

If  steel  pipe  is  used  66,000  linear  feet 
of  12-inch  O.  D.  Converse  joint  pipe  will 
be  required. 

Bids  will  also  be  received  on  3,000  lin- 
ear feet  of  steel  pipe,  3/16  inch  thick  ami 
30  inches  in  diameter. 

Also  on  cast  iron  pipe  for  extensions 
to  the  city  mains,  all  class  "B"  approxi- 
mately as  follows:  12-inch  pipe,  135  tons: 
10-inch  pipe.  124  tons;  S-inch  pipe.  6;: 
tons;  6-inch  pipe,  142  tons;  total.  464  tou.'^. 

For  special  castings.  about  l.'i.OOu 
pounds. 

For  furnishing  and  erecting  on  founda- 


tions tu  be  prepared  by  the  city  two 
pumping  units,  each  unit  to  consist  of 
one  liorizontal  turbine  water  wheel,  di- 
rect connected  to  a  multi-stage  centrifu- 
gal pump,  each  unit  to  have  a  capacity 
of  600  gallons  per  minute  against  a  total 
head  of  IS."!  feet. 

Plans,  specifications,  form  of  contract 
and  proposal  and  full  information  may 
bo  obtained  from  the  Consulting  Engl- 
iiiM-rs,  Goodwin  &  Harper,  920  Scarritt 
Hldg.,  Kansas  City,  Mo. 

Each  proposal  must  be  accompanied 
by  a  certified  check  of  not  less  than  5 
per  cent  of  the  amount  bid,  made  payable 
to  tlie  City  Treasurer  of  Ada,  Okla.,  as 
a  guarantee  that  the  bidder  receiving  the 
award  will  enter  into  contract  with  the 
city  and  furnish  satisfactory  bond  within 
ten  days  after  the  contract  is  awarded. 

Tlie    city    reserves    the    right    to    reject 
any  or  all  bids,  to  waive  any  informality, 
and    to    award    the    contracts   as    may    be 
deemed  to  the  best  interests  of  the  city. 
W.  B.  JONES,  City  Clerk. 

Dated   March,    1911. 

EARTHWORK. 

MAPLE  GROVE  DRAINAGE  DISTRICT. 

Sealed  proposals  will  be  received  by  the 
Commissioners  of  the  Maple  Grove  Drain- 
age District,  of  Lee  County,  Illinois,  at 
the  office  of  J.  M.  Egan,  Jr.,  Amboy.  111., 
Engineer  of  said  District,  until  2  o'clock 
p.  m.,  on  the  eleventh  day  of  April,  A.  D. 
1911,  at  which  time  and  place  said  pro- 
po.sals  will   be  publicly  opened. 

The  work  for  which  the  proposals  are 
desired  consists  of  the  construction  of  34,- 
000  lineal  feet  of  open  ditch,  30  feet  wide, 
with  a  total  estimated  excavation  of 
260.000  culnc   yards  of  earth. 

Each  bidder  must  deposit  with  F.  N. 
Vaughan,  Secretary  of  the  Commissioners 
of  said  District,  cash  or  a  certified  check 
on  some  national  bank  or  state  bank  of 
Illinois,  equal  to  not  less  than  5  per  cent 
of  the  amount  of  his  bid.  The  successful 
bidder  will  be  required  to  file  a  personal 
or  surety  company  bond  for  the  sum  of 
ten  thousand  ($10,000.00)  dollars,  which 
bond  shall  be  subject  to  the  approval  of 
the  Commissioners. 

Work  shall  be  begun  within  twenty 
days  after  the  awarding  of  the  contract 
and  be  completed  by  March  1,  A.  D.  1912. 
Payments  will  be  made  in  cash,  monthly, 
upon  the  estimate  of  the  Engineer. 

Plans  and  specifications  may  be  seen  at 
the  office  of  the  County  Clerk,  Dixon,  111.; 
at  the  First  National  Bank,  Amboy,  111., 
or  at  the  office  of  J.  M.  Egan.  Jr.,  Civil 
Engineer,  Amboy,  111.  Specifications  may 
be  had  upon  request  to  J.  M.  Egan.  Jr., 
Amboy,  III. 

The  Commissioners  reserve  the  right 
to  reject  any  or  all  bids. 

Dated    this    17th    day    of    March,    A.    D. 

1911. 

Commissioners: 

C.  F.  WELTY,  President. 

Amboy,  111. 

WILLIAM  ANDERSON, 

Ohio,   111. 

F.  N.  VAUGHAN,  Sec'y. 

,\mboy,  111. 

Attorney,  C.  H.  WOOSTER,  Amboy,  III. 

Engineer,  J.  M.  EGAN,  JR.,  Amboy,  111. 


Washington,  D.  C,  Feb  2o  1911, 
Sealed  proposals  will  be  received  at  the 
office  of  the  U.  S.  Reclamation  .Service. 
North  Yakima,  Wash.,  until  10  o  clock  a 
m  April  16,  1911,  for  the  building  of 
Kachess  dam  and  accessory  structures 
near  Easton,  Wash.  The  work  involves 
the  excavation  of  approximately  345,000 
cubic  yards  of  material,  the  placing  of 
about  240,000  cubic  yards  of  embankment. 
15  000  cubic  yards  of  riprap  »nd  paving, 
g  000  cubic  yards  of  concrete,  and  »00,oo» 
p'ounds  of  r'einforclng  ^teel.  and  other 
items  necessary  to  complete  the  work,  *or 
I^rticulars  address  the  United  States  Re- 
Hamatlon  Service^  Washington  D  C.  or 
North  Yakima,  Wash.  R.  A.  BALUNO- 
ER,    Secretary. 


4.  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 


March  29,   lyii.  ENGINEERING-CONTRACTING 


53 


DAM,        INTAKE,        RESERVOIR 
AND   STANDPIPE   FOR  BIRCH 
RUN   WATER   SUPPLY. 
Chambersburg,  Franklin  Co.,  Pa. 

The  Borough  Council  of  Chambersburg. 
Franlilin  County.  Pa.,  will  receive  sealed 
proposals  up  to  S  o'clocU  p.  m.  of  April  7. 
1911,  for  the  construction  of  a  diversion 
dam  and  intake  chamber,  a  reservoir  of 
2.200,000  gallons  capacity,  a  stand-pipe 
ten  (10)  feet  diameter  and  forty-five  (45) 
feet  high,  all  in  accordance  with  plans 
and  specifications. 

Bids  for  the  stand-pipe  to  be  in  a  lump 
sum.  covering  the  construction  and  erec- 
tion complete  upon  foundations. 

Bids  for  the  dam  and  intake,  for  the 
reservoir  and  foundations  for  the  stand- 
pipe  may  be  in  lump  sums  covering  the 
entire  construction,  or  bids  may  be  at 
unit  prices  per  cubic  yard  of  material  ex- 
cavated and  placed  in  embankment,  or 
otherwise  disposed  of,  for  borrowed  clay, 
for  puddle  lining  in  place,  for  rubble  ma- 
sonry, or  for  concrete  in  place.  Also  for 
brick  per  thousand  (1000)  laid  in  sand  and 
laid  in  cement,  for  rip-rap  per  square 
yard,  for  fence  per  lineal  foot,  and  for 
placing  in  position,  jointing  and  securing 
the  necessary  influent,  effluent,  drain  and 
overflow  pipes,  with  appurtenances  con- 
nected therewith. 

Each  bidder  must  accompany  his  pro- 
posal or  proposals  with  a  certified  check, 
drawn  to  the  order  of  the  Treasurer  of 
the  Borough  of  Chambersburg.  in  the  sum 
of  $300.00. 

A  date  for  the  completion  of  the  work 
bid  for  to  be  stated  in  each  proposal. 

The  borough  reserves  the  right  to  re- 
ject any  or  all  bids. 

Flans  and  specifications  are  available  at 
the  City  Hall,  Chambersburg,  and  at  the 
office  of  John  Birkenbine,  Consulting  En- 
gineer, Parkway  Building  (Broad  and 
Cherry  Sts.),    Philadelphia. 

By  order  of  the  Borough  Council. 

C.  O.  WOOD, 
Chairman    Water    Committee. 

STORAGE  DAM. 

Salt  Lake  City,  Utah. 
Sealed  proposals  will  be  received  by  the 
Pacific  Reclamation  Company,  at  the  of- 
fice of  their  Consulting  Engineer,  George 
M.  Bacon,  159  Plerpont  Ave..  Salt  Lake 
City,  Utah,  until  noon  of  Saturday,  April 
15,  1911,  tor  the  construction  of  a  Storage 
Dam  about  fifteen  miles  north  of  Wells, 
Nevada. 

The  dam  will  be  of  earth  and  rock  fill 
with  a  reinforned  concrete  facing  on  the 
up-stream  side.  The  principal  quantities 
are: 

20,000  cu.  yds.  earth  excavation. 
3,000  cu.  yds.  rock   excavation. 
71,000  cu.  yds.  earth    embankment. 
6,000  cu.  yds.  dry    rubble    wall. 
1,250  cu.  yds.  Portland     cement       con- 
crete. 
85,000  lbs.   steel   reinforcing. 
A  certified  check    for  $2,500.00   must  ac- 
company the  bid,  and  a  bond  of  $15,000.00 
will  be  required  for  the  faithful  perform- 
ance of  the  contract. 

Form  of  proposal,  contract  and  speci- 
fications may  be  had  by  applying  to 
George  M.  Bacon,  159  Plerpont  Ave..  Salt 
Lake  City,  Utah. 

PACIFIC    RECLAMATION    COMPANY, 
Joseph  Gutman.    President. 
George  M.   Bacon, 

Consulting  Engineer. 


U.  S.  Engineer  Office,  Duluth,  Minn., 
March  20,  1911.  Sealed  proposals  for 
dredging  at  Superior  Entr.v,  I)iilutli-Su- 
perior  Harbor,  will  be  received  at  this  of- 
fice until  noon.  April  20.  1911,  and  then 
publicly  opened.  Information  on  applica- 
tion.     "Graham    D.    Fitch.    Lt.    Col.    Engrs. 


ILLINOIS    HIGHWAY    COMMIS- 
SION. 

City   of   Batavia.    Kam-   Coinily,    Illinois. 

Wilson    Street   East    Bridge. 

NOTICE    OF   PUBLIC    LETTING. 

Notice  is  hereby  given  that  scaled  pro- 
posals for  the  work  hereinafter  described 
in  this  notice  and  more  particularly  de- 
scribed in  the  specifications,  will  be  re- 
ceived at  the  City  Hall,  by  the  Mayor  and 
City  Council  of  Batavia,  Kane  County,  Il- 
linois, tmtil  2  o'clock  p.  m,,  April  20.  1911, 
at  which  time  and  place  the  bids  will  be 
publicly  opened  and  read.  Briefly  de- 
scribed, the  work  is  as  follows: 

Building  a  temporary  bridge  across  Fox 
River  on  line  of  the  alley  immediately 
south  of  the  present  Wilson  Street  East 
Bridge  and  maintaining  said  temporary 
bridge  until  the  proposed  Wilson  Street 
East  Bridge  is  completed  and  thi'own  open 
to  traffic.  Removal  of  tlie  ijresent  struc- 
ture on  the  site  of  the  Wilson  Street 
East  Bridge,  whicli  consists  of  a  series  of 
stone  arches,  tlie  piers  to  he  removed  to 
the  bed  of  the  stream,  the  abutments  and 
retaining  walls  to  the  ground  line,  build- 
ing a  new  reinforced  concrete  bridge 
across  the  Fox  River  on  Wilson  street  on 
the  site  known  as  the  Wilson  Street  East 
Bridge.  Said  bridge  to  consist  of  three 
reinforced  concrete  arch  spans,  totaling 
in  length  about  270  feet  and  having  a 
width  over  all  about  60  feet. 

More  detailed  inform.ation  may  be  ob- 
tained by  an  examination  of  the  plans  on 
file  at  the  office  of  the  City  Clerk  of  Ba- 
tavia. Illinois,  or  which  may  be  obtained 
upon  application  to  the  Illinois  Highway 
Commission,    Springfield,    Illinois. 

A  charge  of  two  dollars  ($2.00)  will  be 
made  for  each  set  of  plans  and  specifica- 
tions to  cover  the  cost  of  preparing  and 
mailing  the  same. 

The  work  to  be  completed  on  or  before 
November  1.    1911. 

Springfield,  Illinois,  March  20,  1911. 

By  order  of  the  City  Council  of  the  City 
of  Batavia,   Kane  County,  Illinois. 

W.   H.    REANET,    City  Clerk. 

DRAINAGE   WORK. 

The  Commissioners  of  the  Shepard 
Drainage  District  will,  until  April  15,  1911. 
at  noon  of  said  day,  receive,  at  the  Bank 
of  Marshall,  Marshall,  Wis.,  sealed  bids 
for  doing  the  work  of  the  said  district, 
to  be  done  in  accordance  with  its  plans 
and  specifications  now  on  file  in  the  office 
of  the  Clerk  of  the  Circuit  Court  for  Dane 
County,  Madison,  Wis.,  and  also  on  file  at 
the  Bank  of  Marshall,  in  the  Village  of 
Marshall,  Dane  County,  Wis. 

A  copy  of  said  specifications  will  be 
sent  by  mail  upon  request  made  to  W.  H. 
Tasker,  Marshal,  Wis.,  upon  payment  of 
$1.00. 

Dated  March  15,  1911. 

MATHIAS  LINDAS, 
F.  G.   SCHERNECKER, 
W.  H.   TASKER, 

Commissioners. 


MISSISSIPPI  RIVER  COMMISSION.  1st 
and  2d  Districts,  U.  S.  Engineer  Office, 
Custom  House,  Memphis,  Tenn.,  March  7, 
1911  — Sealed  propo.sals  for  constructmg 
and  delivering  seven  (7)  steel  barges  will 
be  received  at  this  office  until  noon  of 
April  n.  1911,  and  then  publicly  opened. 
Information  on  application.  CLARKE  S. 
SMITH.  Capt.,  Engrs. 


PROPOSALS  FOR  METAL.— U.  S.  En- 
gineer Office.  Vicksburg,  Miss.,  March  l.j, 
1911.  Sealed  proposals  for  furnishing 
about  307,000  pounds  of  structural  metal, 
for  use  at  locks  and  dams  Nos.  4  and  b. 
Ouachita  River.  Ark.  and  La.,  will  be  re- 
ceived  at    this   office   until   noon,   April   14, 

1911.  and  then  P"b''"-^'y  °P^"'^i-o^2l°,TTH 
tion  on  application.     CLARKE  S.  SMIIH. 

Capt.,  Engrs. 


SEWERAGE  AND  SEWAGE 
DISPOSAL. 

Borough  of  Chambersburg. 
Proposals  for  constructing  a  system  of 
sanitary  sewers,  a  main  out-fall  sewer, 
and  a  sewage  disposal  plant,  will  be  re- 
ceived by  the  Borough  Council  until  8 
o'clock,  Monday  evening.  April  10,  1911, 
at  Council  Hall, 

Bids  will  be  opened  the  same  evening. 
The    sanitary    sewer    system    comprises 
approximately: 

69,000  feet  S-inch  terra  cotta  pipe. 
4,000  feet  10-inch  terra  cotta  pipe. 
1,500  feet  12-inch  terra  cotta  pipe. 
2,500  feet  15-inch  terra  cotta  pipe. 
3.600  feet  IS-inch  terra  cotta  pipe. 
4.100  feet  24-inch  terra  cotta  pipe. 
Manholes,  Y  branches,  and  other  acces- 
sories. 

The  main  out-fall  sewer  comprises  ap- 
proximately: 

460  cu.  yds.  concrete  of  stone  retaining 
walls. 

1,400  feet  20x30-in.  concrete  sewer. 
72   feet   24-inch   cast   iron   pipe. 
The  disposal  plant  comprises: 
900  feet  16-inch  force  main. 
960  feet  12-inch  cast  iron  siphon  line. 
1    pump     house     and     collecting     well, 
equipped    with    three    electrically    driven, 
centrifugal   pumps,   capacity  1,000  gallons 
per  minute. 

5  concrete  settling  tanks. 
1  sprinkling  filter  bed,   160  ft.  x  125  ft. 
1    sand    filter   for   sludge,    grading,    and 
other  work. 

Plans  and  specifications  may  be  seen  at 
the  Borough  Engineer's  office,  and  at  the 
office  of  Albright  &  Mebus,  90S  Land  Title 
building,  Philadelphia,  or  may  be  secured 
from  the  Borough's  Engineer,  R.  M.  Hu- 
ber,  upon  payment  of  $25.00.  which  sum 
will  be  refunded  when  the  plans  and  spec- 
ifications are  returned  in  good  order. 

Bids  must  be  made  out  on  blanks  fur- 
nished by  the  Borough's  Engineer. 

Each  bid  must  be  accompanied  by  a 
certified  check  for  at  least  5  per  cent  of 
the  total  amount  of  the  bid. 

Borough  Council  reserves  the  right  to 
reject  any  or  all  bids,  and  award  the 
contract  as  may  be  deemed  to  the  best 
interest  of  the  Borough. 

By  order  of  Borough  Council. 

S.  K.  SHRYOCK, 
Chairman    Sewer    Committee, 


U  S  ENGINEER  OFFICE,  Chicago, 
III  March  25  1911.  — Sealed  proposals  for 
dredging  in  Indiana  Harbor.  Ind.,  will  be 
received  here  until  10  a.  m..  April  15.  1911. 
Information  on  application.  GEO.  A. 
ZINN.    Lt.    Col.,    Engrs. 


U  S  ENGINEER  OFFICE,  Duluth, 
Minn.,  March  15,  1911.— Sealed  proposals 
for  dredging  in  Ashland  Harbor  will  be 
received  at  this  office  until  noon.  April  15, 
1911.  and  then  publicly  opened.  Informa- 
tion on  application.  GR.AHAM  D. 
FITCH,   Lt.    Col.   Engrs. 
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Steel  Castings  and  No  Lost  Motion 

forged  steel  yoke,  cross  bars  on  yoke  remove  all  strains  from  main  frame, 
moving  jaw  given  a  compound  oscillating  and  reciprocating  motion  so  that 
crushing  is  continuous,  are  features  of  the 

Aurora   Steel    Rock   Crusher 

Us  compact  form  combines  great  strength  with  light 
weight,  making  it  very  portable  and  specially  adapted  for 
contractors'  use.  Strongest  and  most  durable  crusher  on 
the  market  combining  maximum  product  with  minimum 
power.  Adjustable  to  various  sized  stone.  Get  our  Special 
Crusher  Catalog. 

Western  Wheeled  Scraper  Co. 

Earth  knd  Stone  Handling  Machinery  Aurora,  III. 


FOR  SALE 

50  Hoisting  Engines,  Special  Price, 
to  Move  Quickly. 

1 — No.  0  Thew  Steam  Shovel,  j-ya-id   dipper,  seen  only  about  three 

months'  work.  $3,100. 
1 — No.  I  Thew  Steam  Shovel,  j-yard  dipper,  full  circle  swing,  fine. 
6 — 500  H.  P.  Stirling  Water  Tube  Boilers. 

100  H.  P.  Marine  BoUer.  new  tubes,  practically  as  good  as  new.  $400. 
250  tons  56  and  00-lb.  Rail,  nearly  new,  per  gross  ton  $22.50.  f.  o.  b.  cars. 
50  tons  40-lb  Rail.  $21.00  per  gross  ton  f.  o.  b.  cars.  Brooklyn.  N.  Y. 
2 — American  iS-ton  Locomotives,  used  only  a  few  weeks. 

The  above  are  only  a  few  of  the  special  bargains  we  have  to  offer. 

THE  BARRON  &  COLE  COMPANY 

127  Franklin  Street  New  York  City 


When  Making  Estimates 

the  careful  study  of  the  method  used  and  costs 
incurred  by  others  on  similar  work  is,  of  course, 
essential  for  economy  and  exactness. 

Gillette's  Hand  Book  of  Cost  Data  (second 
edition)  devotes  nineteen  hundred  pages  to  classi- 
fying and  setting  down  the  best  available  records 
of  this  character,  relating  to  earth  and  rock  exca- 
vating, roads  and  pavements,  masonry,  concrete, 
waterworks,  sewers,  timberwork,  buildings,  rail- 
ways, bridges  and  culverts,  steelwork,  engineering 
and  surveying,  etc. 

The  price  is  five  dollars,  postpaid. 

The  Myron  C.  Clark  Publishing  Co.,  Chicago 


COLLAPSIBLE  STEEL  FORMS 

We  make  the  simplest,  lightest,  strongest  steel  molds  for  the 
building  of  Culverts,  Conduits,  Sewers,  etc.,  on  the  market 
today.  Our'collapsible  forms  sell  at  sight  and  we  have  yet 
to  record  a  failure  in  any  locality  where  used. 

From  25%  to  30%  is  saved  in  cost  of  Culvert  Con- 
struction over  our  forms.  It  will  pay  you  to  investigate  the 
merit  of  our  system,  which  is  fully  explained  in  booklet, 
which  will  be  forwarded  for  the  asking. 

Fenn  set  up  complete  ready  (or  concrete. 

CONCRETE  FORM  &  ENGINE  CO.,  84  Congres.  st  w ,  Detroit,  Mich. 

Successor   to  Collapsible  Steel  Form  Co.  and   Belle  Isle  Motor  Co. 


This  Tamping  Machine 

will  do  the 

Work   of    6    to   10   Men 

The  STALEY  Power 
Tamping  Machine 

obviates  all  controversy  about  back-filling.  No 
more  sinking  of  trenches.  Pavements  can  follow 
immediately  over  trenches  that  have  been  tamped 
by  this  machine  without  danger  of  future  depres- 
sion. Can  be  used  for  tamping  sidewalk  and 
concrete  construction,  paving,  sewer  work,  etc. 
Ageyiis  Wanted — Write  for  Proposiiion , 
Complete  Information  and  Prices 


R.H.  STALEY 


Box  229 


Sprinyfleld.  III. 
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V^nninfU^rttiff  ^  Ci\nirariina  ''^'=''"S    professional     pronuncrs    ,.l     scientific 

CnginCCrlllg  "  VOniraCling  management   from   a   bhulHconins,   but  one   is 

A  Weekly  "MethoHsandCnsf  Journal  compelled^  to  take   exception   t.)   the  Engineer- 

for  Civil    Engineers   and  Contractors,  '".9  Nczcs    estmiate  of  the  natnrr  and  meaning 

Published  every  Wednesday  by  of  Scientific  management. 

THE  MYRON  C.CLARK  PUBLISHING  CO.  The  Enginecriny  News  declares  itself  skep- 

.nST  S.   Dearborn   Street.   Chicago.  lical    as   to   "the    alleged    science"   of   manage- 

Teiephone  Harrison  6198  nient.     It  has  "no  knowledge  of  the  existence 

New  York  Office:  13-21  Park  Row  "f    such    a    science"    and    it    does    not    "clearly 

Telephone  .=.613  corti.andt  perceive  its  possibility."     "Is  it  credible,"  the 

HALBERT  P.  GIH.ETTE S  \'ews   asks,    ''that    it   should   have   been   even 

CHAS.  S.  HILL fragmentarily    in    existence    for    five    or    ten 

C.  T.  MURRAY V  Editors  years   and  no   manual,  text   or   treatise   setting 

H.  B.  KIRKLAND   j  it  forth  should  be  before  tlie  reading  public '" 

l:^^n^Vr!^^^6i, I  "Brilliant  work,"  it  admits,  "has  been  done  bv 

MYRON  C,  CLARK Publisher  'r.,,,ir,r    n„rl    r^,^n  "   l„,f   >i,„  1        »■         •      / 

F.  P.  BURT Manager  '  ''-V"'   ^,"-'   V,        '  '   "  "^  .explanation   is     o 

be  found  in  their  personalities  rather  than  in 

SUBSCRIPTION  RATES  (Payable  in  Advance).—  ''i«^"'  niethods.  True  the  managerial  successes 
tS.OO  a  year  (SS  issues)  in  United  Slates,  Cuba.  Mex-  iif  these  men  have  been  "made  to  outlast  their 
ico,  Alaska,  Hawaii,  Gttam,  Porto  Rico.  Philippine  ,i,-.rcnnal  nrpcprn-*^  "  Knf  tliic  ,-/^,ii^l.  f  ,-^«  tU^:^ 
Islands  Republic  of  Panama,  Canal  Zone  and  Island  P'-rSOIial  presence,  but  this  comes  from  their 
of  Tiituila.  work  111  creating  conditions  favorable  to  effi- 
■tS.OO  a  year  (SS  issues)  to  Dominion  of  Canada,  cient  work  on  the  part  of  employes"  and  in 
U-OO  a  year  ISS  issues  to  all  other  countries.  "setting  lip  a  managerial  routine."  Drawing 
Remittance  by  Draft,  Post  Office  or  Express  Money  npon  history,  our  contemporary  asserts:  "In 
Orders.  every  case  the  explanation  of  Napoleon  is 
ADVERTISING  RATES  sent  on  application. found  in  Napoleon  rather  than  in  Iiis  pro- 
Entered  as  second-class  matter.  April  17,  1907,  at  the  ^'edures."  It  sums  up  its  argument  as  follows: 
Sd^'lSTg*""  ^^  *'''''"'^°'   "''°°'='  «"'''^''  '"'^  °f  '^"<=''  A  point  never  to  be  lost  sight  of  in  consider- 

'         i"g  such  a  subject   as  management  is  that   the 

■  managing   ability,    i.    e.,    the    ability    to    secure 

(^Q^T'PMT'C  efficient    work    from    others,    is   a   personal,    in- 
dividual attribute.    It  is  like  success,  founded  on 

a    gift    and    not    on    acquirements,    by    virtue    of 

EnDITORIAL.   SECTION:  which  some  may  rise  and  others  may  not.    Just 

•'Scientific    Management" 3V1I  '*'*  "i^  general   who  leads   his  armies  to  victory 

The  PJailways  and  Scientific  Management .  .3T!i  '^  born,  not  made  in  the  academy,  so  the  man- 

The    Work    of    the    Merriam    Commission—  *Ser  of  men  and  industries  is  born  to  the  work. 

A   Study  Into   the    Business   Management  "^^^     Napoleonic     characteristics     are    inherent, 

of  a  City's  Public  Works 3Sii  they  do  not  come   by  instruction:  and  Napoleon 

himself  was  not  able  to  transmit  the  gift  to  his 
CONCRETE    SECTION:  colleagues. 
The   "Lewens"    System  of   Reinforced    Con- 
crete  Construction 382  I"   answer   to   so    much    of   the   lltuiincci'tng 

Reinforced  Concrete  Arch  Viaduct   4.77.S  fl.  News  argument    as    denies    the    present   exist- 
Long:   The  Dallas-Oak  Cliff  Viaduct 3s:;  ence  or  even  the  future  possibility  of  a  science 

of  management  we  shall  let  our  remarks  in  a 

EARTH  AND  ROCK  SECTION:  succeeding  column  stand.     These  remarks  had 

Methods  and  Some  Costs  of  the  Construe-  ,,gg,.,  p^  j,^  j^p^,  ^^^^^  ,1^^.   ,Yfm'.s-  editorial  be- 

tion  of  the  St.  Paul  Pass  Tunnel .3SS  j„g  considered  came  to  our  attention. 

Method    of    Constructing    and    Sinking    the 
Steel   Tubes   for   the   Traction    Tunnel   at  The   Engineering   Neu's  contention   that   the 

LaSalle  St.,  Chicago 391  man   and   not  his  procedures  accounts   for  his 

Method  of  Constructing  a  Passenger   R;iil-  success   in  generalship  or  inanagcment   agree? 

way    Tunnel    Under    the    River    Seine    by  with  the  most  ancient  traditions.   Does  it  tneet 

Sinking  Caissons  End  to  End 394  the  "considerations  of  common  sense"  to  which 

„  „„, ,^^,  our    contemporary    urges    us    to    submit    the 

ROADS  AND  STREETS  SECTION:  ^.,^i„^^  ^^  ^^l^^j,,.-^  management?     Only   a   su- 

Average    Unit    Prices    of   Pavements    Con-  .^^  ignorance  of  the  procedures  of  Taylor 

structed    m    1910    ,n   a   Number    ol    Rep-  ^^j  ,^j^  successors   in   the  development   of  sci- 

resentative  American   Cities ■■•-••;•"*'■'  entilic    management    could    :ittribute    to    these 

Bituminous    Macadam     Gravel     and     Earth  ,  »u  »i  »■  t 

,^.        ,  Tij^       .       .jv,.,  procedures   nothing   more   than   a   creation   of 

Object  Lesson   Roads  Constructed    by  the  ;.         ,...  ,  11.  en   ■      ^  1  ■' 

TT    t.    ^^        ,  T,  i,i-     0      ,  -lov         conditions    favorable    to    cfhcient    work      or 

U.  S.  Office  of  Public  Roads 398  ,  ,  .  r       ..  ■    1  .•      ,» 

than  the  setting  up  oi  a     managerial  routine.^ 

WATER- WORKS  AND  SEWERS  SECTION;  No    such    universality    of    application    of    the 

Electrical      Sewage      Pumping      in      Great  procedures    of    these    and    other    management 

Britain     401  engineers  as  can  be   found   would  have  come 

.Methods   and    Cost   of   Deep    Trenching    by  about  had  they  been  thus  limited   in  character. 

Machine  at  Glencoe.   Ill 40."i  It   cannot   be   denied   that   this   universality   of 

R.\1LWAY  SECTION-  application  exists  in  a  remarkably  large  meas- 

Test  of  a  Solid  Manganese  Steel  Krog 406  '""f-      We   mention    examples    in    a    succeeding 

Results    of    Titanium    Treatment    of    Steel  ™'"'""  ''"d  they  can   be  large  y  added   to      It 

jjj^jj  ,QQ  may    be    reasserted    by    the    .\'cws    that    these 

A  One-Piece  Manganese-steel  Guard 'Rail' .'.'407  illiistrations  do  not   prove  that  the   procedures 

Tests  of  Rolled  Manganese-Steel  Rail 4U7  '^'■"   »«  '  Af /..'/»»/,•(/    tor  on  y  the   long  test  ot 

The    Proper     Thickness     of     Ballast     With  time  could  justify  this  word    ;  but    let   us  wail 

Statistics  of  Practice 40S  ""^1'   t™e  tells   its   story   ;iiid   accept   the    tacts 

until  they  are  disproved. 

GENERAL  SECTION:  The  explanation  that  we  would  offer  is  that 

Current    Prices    of    Material.    Supplies    and  the    "brilliant    work,"    which    the    Engineering 

Small  Tools  Used  in  Construction  Work.. 409  News  concedes  to  the  mana.aers  named,  is  due 

=^=:^;r;r^^:=^^^^==^r^^^==^=^=  to  the  Combination  of  their  personality — their 

inborn    talent    plus    accumulated    experience — 

"C!„;«._4.:c„    i\/f .„» .^-.4.  "  3nd   their   procedures.      In    tlie  application   of 

Scientific    Management.  scientific    laws   to    any   problem    there    is    and 

Paddism  enters  practically  every  profession.  always  will  be  the  greatest  reward  of  si^ccess 

It  is  prevalent  in  medicine  and  pedagogy;  the-  I0   the   man    with   the  greatest   natural   ability 

ology   and   even    journalism   has   its   examples  plus  personal  experience.     The  laws  of  science 

Naturally  engineering  lias   not  escaped   infec-  are  far  more  efficient  tools  for  the  benefit  of 

tion.     The  Engineering  .\'exvs  finds  a  particu-  mankind  in  the  hands  of  a  Kelvin  than  in  the 

larly  vicious  case  in  "scientific   management."  hands  of  the  ordinary  mechanic.     It  may  not 

Mr.    Brandeis   has    "capped   the   climax,"    and  be    overlooked,    however,    that    tb.e    mediocre 

our     contemporary     evolves     a     four-column  man  of  today,  equipped  with  science,  is  supe- 

critique.    Incidentally  it  enlivens  its  arguments  rior  in  productive  capacity  to  the  unscientific 

with  a  thorough  going  castigation  of  "modern-  genius  of  a   few  generations  ago.     The  man- 

iMrs,"    ''systematizers,"    "propagandists"    and  agerial  geniuses  to  whom  the  Neu'S  alludes  so 

charlatans."     We   are   not   interested   in   pro-  frequently  cannot   :is  the   .\r7vs  says  transmit 
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their  genius,  but  they  are  developing  certain 
principles  and  codifying  certain  rules  ot  man- 
agement which  can  be  transmitted.  The  ordi- 
nary man  who  receives  these  principles  and 
rules  may  not  become  a  managerial  genius, 
but  he  is  more  than  likely  to  become  a  better 
manager  than  would  have  been  possible  were 
they  entirely  wanting. 

Only  a  part  of  the  explanation  of  Napoleon 
is  found  in  Napoleon  himself,  another  part  is 
(found  in  the  conditions  (under  which  he 
worked  and  still  another  part  in  his  proce- 
dures. The  improved  tactics  employed  by 
Napoleon  lived  after  him  and  made  a  more 
efficient  fighter  of  every  commander  who 
followed. 


The  Railways  and  Scientific  Manage- 
ment. 

Engineers  and  Ihe  public  in  general  have 
become  reasonably  familiar  through  the  daily 
papers  with  the  novel  line  of  reasoning  offered 
by  Mr.  Louis  D.  Brandeis  against  the  pro- 
posed increase  in  railway  freight  rates,  per- 
mission for  which  was  recently  refused  by  the 
Interstate  Commerce  Commission.  Mr.  Brandeis 
contended  that  by  applying  the  principles  of 
scientific  management  it  would  be  possible  for 
American  railways  to  save  a  million  dollars  a 
day  in  operating  expense,  and  he  produced  ex- 
pert witnesses  to  show  the  possibility  of  such 
a  saving.  While  the  Interstate  Commerce 
Commission  has  decided  adversely  to  the  rail- 
ways, the  commission  was  not  influenced  by 
the  testimony  and  arguments  offered  bv  Mr. 
Brandeis,  nor  is  this  to  be  wondered  at.  We 
quote  from  the  text  of  the  commission's  rul- 
ing: 

It  was  however,  earnestly  insisted  by  the 
shippers  that  the  railroad  might  and  should 
find  other  kinds  of  economies  with  whicli  to 
make  good  this  increase  in  wages  Several 
prominent  manufacturers  testified  that  in  llieir 
business  in  recent  years  wages  had  been  ad- 
vanced, but  they  had  not  been  able  to  make 
corresponding  advances  in  the  price  of  their 
product,  and  were  therefore  forced  to  look  about 
for  other  ways  in  which  to  take  up  the  increase 
in  the  cost  of  production. 

It  was  claimed  that  by  the  introduction  of 
what  was  termed  "scientific  management."  the 
purpose  of  which  was  in  various  ways  to  make 
labor  more  efficient,  at  the  same  time  im-reasing 
the  wage  and  paid  the  laborer  himself,  much 
more  than  the  amount  of  these  advances  could 
be  saved. 

One  gentleman  who  described  these  methods 
testified  that  they  had  been  introduced  to  some 
extent  into  the  operations  of  railways  with  re- 
markable results,  and  that  from  a  careful 
analysis  and  computation  he  was  satisfied  that 
not  less  than  $300,000,000  annually  could  be 
saved  by  the  proper  application  of  these  meth- 
ods to  the  business  of  railroading  in  the  United 
States. 

It  is  difficult  to  see  exactly  what  application 
the  commission  can  make  in  this  case  of  this 
testimony.  The  witness  who  apparently  had 
most  to  do  with  the  originating  and  applying  of 
these  methods  testified  that  they  were  in  actual 
operation  in  not  over  one-tenth  of  1  per  cent 
of  all  the  manufacturing  establishments  of  this 
country.  The  system  is  everywhere  in  an  ex- 
perimental stage.  To  some  extent  it  has  been 
tried,  and  is  now  being  tried  by  our  railways. 
The  representative  of  railway  labor  who  ap- 
peared before  us  stated  tliat  these  metliods 
could  not  and  should  not  be  introduced  into 
railway  work. 

Upon  this  record  we  can  hardly  ftnd  tliat 
these  methods  could  be  introduced  into  railroad 
operations  to  any  considerable  extent,  much  less 
can  we  determine  the  definite  amount  of  saving 
which  could  be  made.  We  can  not,  therefore, 
find  that  these  defendants  could  make  good  any 
part  of  these  actual  advances  In  wages  by  the 
introduction    of   scientific    management. 

The  weakness  of  the  testimony  given  by  the 
experts  whom  Mr.  Brandeis  had  summoned  is 
found  mainly  in  the  fact  tliat  few  of  them  had 
ever  done  any  railway  work  at  all,  and  the 
one  or  two  who  h;id  been  engaged  on  efficien- 
cy engineering  by  railways  seemed  to  be  un- 
able  to   cite   inan\    "repeat   orders."     Bmt   our 
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readers  shoiilU  not  let  this  fiict  iiillueiicv  tlu'ir 
judgment,  althoiit-h  it  nece,ssiirily  had  weight 
with  the  commission.  There  are  engineers 
known  to  the  editors  of  tliis  jonrnal,  anil 
among  them  are  editors  of  this  journal,  wlio, 
for  years  past  and  riglit  now.  ;.re  applymg 
the  principles  of  modern  scieiilific  manager 
meni  to  railw.iy  operation  with  success.  t)li- 
viously  certain  of  these  engineers  would  not 
appear  as  witnesses  against  the  railways  in  a 
rate  case  if  they  could,  anil  some  of  them 
couldn't  if  they  would.  The  latter  would 
lose  their  ptisitions  if  they  did.  The  former 
feel  that,  while  it  is  a  fact  thai  railway  operat- 
ing costs  can  he  greatly  reduced  In  scjentilic 
management,  it  is  not  logical  nor  fair  to  offer 
that  as  an  argument  against  the  advance  of 
railway  rates  now.  It  would  lie  ei|ually  rea- 
sonahle  to  demand  a  lowering  of  the  price  of 
every  maimfaciured  product  in  the  world  on 
the  ground  that  it  is  possible  to  reduce  the 
unit  costs  of  every  product. 

We  who  have  knowledge  of  the  great,  and 
often  astounding,  economies  that  have  been 
effected  hy  scientific  management  also  have 
knowledge  of  the  extreme  slowness  with 
which  it  can  he  introduced.  Even  on  a  small 
railway  it  is  a  matter  of  years  to  effect 
changes  in  methods,  so  firmly  fixed  are  the 
prejudices  in  favor  of  "the  good  old  way."  It 
may  almost  be  said  to  be  a  law  of  human  na- 
ture thqt  it  takes  20  years  to  introduce  and 
popularize  an  entirely  novel  machine  or 
method  for  economizing  labor. 

First,  there  is  the  resistance  of  owners  and 
managers  to  he  overcome.  They  are  quite 
certain  that  they  can  not  be  taught  more  eco- 
nomic ways  of  production.  Second,  there  is 
the  resistance  of  foremen.  They  are  absolute- 
ly certain  that  the  innovation  will  be  fruitless. 
Finally  there  is  the  rock- founded  resistance 
of  the  workmen  to  any  device  or  method  that 
seems  likely  to  effect  a  saving  of  labor.  We 
have  seen  all  three  of  these  elements  at  work- 
in  this  particular  case  before  the  Interstate 
Commerce  Commi.^sion.  Fioni  railway  presi- 
dents down  the  line  to  superintendents  have 
issued  derisive  statements  as  to  the  possibility 
of  any  radical  reduction  in  operating  costs  by 
application  of  scientific  management.  .\n<\ 
even  the  labor  unions  sent  their  representa- 
tives to  testify  that  "these  methods  could  not 
and  should  not  be  introduced  into  railway 
work." 

As  to  the  latter,  we  may  reply  that  "these 
methods"  have  been  and  should  be  introduced 
into  railway  work.  Moreover,  the  workmen 
have  been  the  greatest  gainers  where  "tliese 
methods"  have  been  introduced. 

While  we  do  not  believe  that  the  railways 
should  be  denied  increased  rates  because  of 
economies  in  operation  that  may  be  effected  in 
the  future,  we  do  contend  that  it  is  a  false  po- 
sition for  railway  managers  to  take  when  they 
scout  the  possibility  of  .greatly  reducing  op- 
erating costs.  Most  of  them  know  that  de- 
cide<l  rcfhictions  in  cost  are  not  only  possible 
but  are  actually  being  effected.  If  they  will 
study  the  laws  of  scientific  management,  they 
will  find  that  the  principles  they  have  been  de- 
riding are  the  very  ones  they  have  been  apply- 
ing, at  least  in  part.  They  will  see  that  true 
scientific  management  is  not  a  few  special 
methods  of  timing  and  scheduling  work,  but 
that  it  embraces  a  system  of  laws  that  are 
founded  on  e.xperience.  and  many  of  which 
are  as  old  as  industrialism  itself.  They  will 
also  learn  that  there  is  fundamental  difference 
between  following  a  law  unconsciously,  by  in- 
tuition, and  following  it  consciously ;  for  in 
the  latter  case  management  becomes  truly  sci- 
entific, while  in  the  former  case  it  is  merely 
an  art.  .Science  can  be  taught.  Art  is  mainly 
acquired  by  practice,  and  then  only  by  those 
naturally  gifted. 

.One  of  our  engineering  contemporaries, 
Kiiinncerinii  .Vcif.?,  has  also  upheld  the  con- 
tention that  Mr.  Brandeis  is  ludicrously  wrong 
in  asserting  that  scientific  management  can  be 
applied  in  railroading.  The  AViw  holds  that 
the  liianagement  of  a  railway  is  quite  unlike 
the  management  of  a  factory,  and  resembles 
closelv  the  management  of  a  household.  It 
asks  the  exponents  of  scientific  management 
to  apply  their  theories  to  their  own  house  ser- 
vants, and  then  report  results.     It   avers  that 


the  uundier  of  railway  stalii>n  ageiUs  .ind  the 
like  is  fixed  hy  conditions,  and  can  not  be  re- 
duced, and  that  the  same  holds  true  of  train- 
men and  most  other  employes. 

Our  contempor.'iry  may  he  interested  in 
knowing  that  the  writer  is  now  writing  in  a 
hotel  th.il  has  reduced  its  exiienses  .and  in- 
creased its  net  income  remarkably  within  a 
year  by  applying  the  principles  of  scientific 
management.  In  fad  the  hotel  under  its  pre- 
vious management  had  gone  into  the  hands  of 
a  receiver.  Whereas  now  it  is  highly  profit- 
able. So  even  a  large  household  such  as  a 
hotel  is  can  be  reorganized  and  made  profit- 
able by  -scientific  management. 

With  regard  to  railways,  however,  there  is 
vastly  more  of  the  factory  than  there  is  of  the 
household;  and  this  is  best  seen  by  studying 
the  percentages  of  the  different  operating  cost 
items.  Wellinglon  has  well  said  that  a  rail- 
way is  a  factory  for  mainifacturin.g  trans- 
portation. The  maintenance  items  alone  total 
more  than  40  per  cent  of  all  the  operating  ex- 
pense :  and  maintenance  is  nearly  all  analogous 
to  factory  production  in  so  far  as  the  princi- 
ples of   scientific   management   are  concerneil. 

Fuel  for  locomotives  is  another  big  expense 
that  may  be  called  a  factory  item.  Sn,  too. 
are  train-crew  expenses.  While  the  numlier 
of  men  on  each  train  may  not  be  decreased  In- 
scientific  management,  the  number  of  daily 
train  miles  per  crew-  can  certainly  be  increased 
liy  improved  mana.gement. 

Train  loads  have  been  increased  reniark.dily 
by  reducing  grades.  Yet  the  man  who  is 
father  of  the  principles  that  engineers  apply 
in  determining  the  justifiable  expenditures  for 
grade  reduction,  the  late  .\.  M.  Wellington, 
may  well  be  called  an  exponent  of  scientific 
management  in  certain  phases  of  its  applica- 
tion. Let  it  not  be  supjiosed  that  scientilic 
managenient  is  a  thing  entirely  new.  or  that 
it  relates  wholly  to  factory  work,  or  that  it 
involves  nothing  but  handling  men.  or  that 
any  single  engineer  originated  all  its  princi- 
ples. .As  we  conceive  it.  scientific  manage- 
ment consists  in  the  conscious  application  of 
the  laws  inherent  in  the  practice  of  successful 
managers  and  the  law-s  of  science  in  general. 
It  has  been  called  management  engineering, 
which  seems  more  fully  to  cover  its  .general 
scope  of  the  science. 

The  most  important  law  of  scientific  man- 
a.gement is  this :  For  the  most  economic  pro- 
duction, payment  for  services  must  lie  pro- 
portionate   to   perforamncc. 

Who  discovered  this  law?  The  answer  can 
never  be  given.  It  has  betn  discovered  and 
rediscovered  independently,  times  without 
record.  The  early  railway  contractors,  who 
sublet  their  grading  to  "station  men"  recog- 
nized this  law.  The  early  mine  managers 
who  paid  the  miners  by  the  ton  of  ore  or 
coal,  recognized  this  law.  It  antedates  the 
factory  system,  for,  by  the  very  nature  of 
things,  individuals  then  received  their  pay  in 
proportion  to  their  production.  It  goes  back 
to  the  stone  age.  when  daily  wages  were  the 
daily  "product"  of  the  crude  stone  implements 
and  weapons.  We  call  attention  to  this  rath- 
er obvious  fact  because  it  seems  desirable  to 
dispel  the  popular  illusion  that  the  science  of 
management  is  founded  on  laws  that  are  nec- 
essarily new.  Most  of  them  are  nec- 
essarily old.  but,  having  not  been  gunerallv 
recognized  and  applied.  In  other  w-ords,  the 
science  of  management  is  new,  while  most  of 
its  principles  are  not  new-. 

So  far  as  we  know,  the  first  attempt  to  for- 
mulate a  group  of  important  laws  of  scien- 
tific management  was  made  about  tw-o  years 
ago.  Ten  laws  were  formulated  and  pub- 
lished in  the  first  chapters  of  "Cost  Kce])in,g 
and  Management  Engineering,"  by  Gillette 
and  Dana.  These  ten  laws  are  by  no  means 
all-inclusive,  but  form  a  substantial  nucleus 
for  the  growing  science  of  management. 
Among  them  w-ill  be  found  several  compara- 
tively new  laws  of  management,  such  as  sys- 
tematic timing  of  operations  with  a  view  to 
standardizing  performance,  as  developed  bv 
Mr.    Frederick    W.   Taylor. 

Certain  of  these  new-  laws  have  come  re- 
cently to  be  regarded  by  the  public  as  being 
the  whole  of  scientific  management,  although 


they  form  luu  a  part  ol  it.  impurtant  thimgh 
that   part    is. 

It  is  self-evident  that  no  business  man  has 
ever  honestly  built  up  a  large  enterprise  with- 
out ap|)lying  some  of  the  laws  of  scientific 
management.  Such  success  is  not  a  matter 
of  chance,  although  chance  may  have  fur- 
nished the  opportimilies  that  led  to  it.  If  it 
is  not  a  matter  of  chance  it  must  be  a  mat- 
ter of  scientific  law,  even  though  the  man 
who  has  succeeded  may  not  himself  have  seen 
a  formulated  statement  of  the  particular  laws 
that  he  intuitively  applied.  Generally,  how- 
ever, successful  Inisiness  men  have  had  pret- 
ty clear  conceptions  of  some  of  the  laws  of 
mana.gement. 

The  science  of  management  has  now- 
developed  sufficiently  to  have  reached  the 
st.age  when  ridicule  is  heaped  upon  it.  In  this 
it  repeats  the  history  of  all  sciences.  Fifteen 
years  ago  American  farmers  were  laughing 
at  professors  of  agriculture.  It  was  a  great 
joke  to  them  to  hear  it  gravely  asserted  that 
they  did  not  understand  the  most  important 
principles  of  scientific  farming.  Indeed  it 
w;is  laughable  enough  in  itself,  this  new  link- 
ing of  the  words  science  and  farming.  The 
laughter  has  ceased. 

The  Interstate  Commerce  Commission  may 
wisely  refuse  to  consider  scientific  manage- 
ment as  a  factor  in  rate  making.  Railway 
presidents  may  unwisely  ridicule  the  claim's 
made  for  the  new  science.  The  facts  are  that 
some  civil  engineers  are  applying  the  princi- 
ples of  scientific  management  in  railway  op- 
eration and  construction  with  the  same  meas- 
ure of  success  that  has  been  secured  in  fac- 
tories and  in  contract  w-ork.  A  knowledge  of 
the  success  of  these  management  engineers 
will  spread  .slowly  at  first,  but  it  will 
spread,  and  the  result  will  be  the  inevi- 
table recognition  of  management  engineerin,g 
as  a  scientific  profession  of  great  importance. 
The  day  is  approaching  when  civil  engineers 
will  manage  railways  as  well  as  design  and 
locate  them,  and  raihvay  management  will  be 
regarded  as  the  natural  function  of  an  en- 
gineer, quite  as  much  as  designing  bridges. 
To  the  young  civil  engineer  now  engagecf  in 
raihvay  construction  or  maintenance  we  com- 
mend a  thorough  study  of  all  that  bears  upon 
the  principles  of  scientific  management. 


The   Work   of   the   Merriam    Commis- 
sion— A  Study  Into  the   Business 
Management  of  a  City's  Public 
Works. 

City  public  works  cost  excessively.  Graft 
is  not  the  principal  reason.  Waste  due  to  in- 
efficient business  management  counts  into  ;' 
far  greater  sum  in  the  long  run  than  do  thefi 
and  misappropriation.  This  statement  wil' 
not  appeal  to  the  professional  reformer,  but 
its  truth  is  incontestable.  The  investigations 
of  the  Boston  Finance  Commission  gave 
proof  and  the  studies  of  the  Chicago  Commis- 
sion on  City  Expenditures,  better  know-n  as 
the  Merriam  Commission,  confirm  this  proof. 
The  disclosures  of  waste  and  inefficiency 
made  by  the  Boston  Finance  Commission 
have  already  been  laid  before  our  readers, 
and  a  similar  nresentation  of  the  labors  of  the 
Merriam   Commission   is   w-ell   worth  while. 

The  Chicago  Commission  on  City  Expendi- 
tures was  authorized  by  an  ordinance  passed  | 
by  the   City  Council   of   Chicago  on   June  21. -j 
1909.     It  was   appointed  by   Mayor  Frederick  , 
Busse.      Its   duties   were   to   inquire   into   the 
expenditures   of   the   city   of   Chicago   and   tc 
report  to  the  Ma"or  and  to  the  City  Council. 
The   method   of   work   adopted    by   the   Com- 
mission was  substantially  as  follows :  Experts 
— engineers,  accountants  or  others — were  em- 
ployed  to   make   an   investigation   of   the   cit.v 
department  or  bureau  or  item  of  work  under 
consideration   and   to   report  their   findings  to 
the    commission.      The    city    officials    having, 
charge  of  this  item  were  then  given  hearing., 
were  examined  on  the  findings  of  the  experts' 
and   their   testimony  taken.      From   this  com-/ 
bined  evidence  the  commission  drew   its  con-^ 
elusions    and    reported    them    with    such    piir~ 
tions  of  the  experts'  reports  and  of  the  other 
testimony  as  seemed  essential.     The  Commis-* 
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sion  presented  altc'cther  l(i  reports  on  as 
many  different  subjects;  the  first  was  made 
on  Dec.  18,  I'M'J,  and  tlie  last  on  Dec.  I'J, 
1910.  In  the  aggregate  these  reports  make  a 
volume  of  several  hundred  pages. 

The  preceding  remarks  are  necessary  to  co- 
ordinate the  general  reader  -with  the  object 
and  the  labors  of  the  Chicago  Commission  on 
City  Expenditures,  but  it  is  the  findings  of 
the  Commission  that  arc  nl  principal  interest. 
They  furnish  a  commentar>  on  the  business 
management  of  city  jiublic  works  which  not 
merely  every  engineer  liut  every  citizen  should 
study.  It  is  obviously  impossible  withm  the 
space  at  our  command  to  give  these  findings 
in  full,  nor,  fortunalelv,  is  it  necessary.  A 
very  brief  digest  of  the  si.xteen  reports  will 
furnish  all  the  texts  needed  for  a  longer 
commentary  on  city  business  management 
than  can  be  written  here.  In  presenting  this 
digest  we  shall  follow  the  chronological  order 
in  which  the  reports  appeared. 

Purclmse  of  Lumber. — The  Department  of 
Public  Works  of  Chica.go  uses  each  year 
amounts  of  lumber  ranging  in  cost  from 
$50,000  to  $100,000,  all  nf  which  is  furnished 
by  contract  on  specification.  The  specifica- 
tions were  found  to  have  been  copied  from 
year  to  year;  to  call  for  certain  kinds  of 
lumber  in  quantities  wliich  nn  responsible 
dealer  could  contract  to  deliver:  to  contain 
a  grading  of  lumber  no  lon,t;er  in  existence 
among  lumbermen ;  and  not  to  indicate  at  all 
accurately  the  amounts  of  lumljer  of  various 
kinds  actually  employed.  It  was  found  that 
the  city  employers  who  received  the  lumber 
were  ignorant  of  the  specified  reciuirements, 
ordered  the  kind  of  lumber  they  knew  to  be 
reliable  for  their  purposes  without  regard  to 
the  specifications,  and  accepted  this  lumber  on 
delivery  of  it  as  it  seemed  suitable  to  them  for 
their  work  without  know-ing  whether  it  was  of 
the  quality  specified.  It  was  found  that  no 
competent  inspection  existed,  that  no  attempt 
was  made  to  gain  advantageous  prices  by 
combining  the  orders  of  different  bureaus  into 
one  contract,  that  a  year's  contract  was  made 
instead  of  a  short  time  contract  with  an  ex- 
tension clause  which  would  allow  advantage 
to  be  taken  of  fluctuation  of  prices  during 
the  year,  that  the  accounting  system  was 
largely  a  matter  of  form  and  furnished  no 
check  on  the  use  of  lumber ;  in  brief,  it  was 
found  that  the  heads  of  departments  using 
lumber  exercised  no  proper  >ui)ervision  over 
the  making  and  enforcing  of  contracts  for  the 
purchase  of  lumber. 

Lawrence  Avenue  Sewer. — A  contract  for 
constructing  some  8.000  ft.  of  large  sewer 
in  tunnels  was  awarded  in  July.  1905.  at  a 
price  of  $79.50  per  lin.  ft.  of  tunnel  and  in 
addition  $2  per  cu.  ft.  for  all  rock  excavated. 
The  preliminary  borings  made  by  the  city  did 
not  show  the  existence  of  any  rock  along  the 
line  of  the  tunnel.  The  time  limit  of  the  con- 
tract was  twice  extended  .ind  certain  mat- 
ters were  omitted.  Twice  also  the  contractor 
w-as  allowed  to  draw  on  the  15  per  cent  re- 
serve held  by  the  city  as  a  .guarantee  of  the 
proper  completion  of  the  work.  Upon  com- 
pletion of  the  work  the  cunlractor  presented 
a  claim  for  payment  for  JO.'iii}  cu.  yds.  of 
rock  excavation  amounting  at  $'J  jier  cu.  yd.  to 
$52,608.      This    claim    was    approved    by    the 

nsulting    engineer    of    intercepting     sewers 

d  by  the  city  engineer  and  voucher  for  its 
payment  to  the  amount  of  22.992  cu.  yds.  or 
$45,984  were  ordered  prepared  by  the  deputy 
commissioner  of  public  works.  The  Com- 
mission found  the  facts  to  be  as  stated  above. 
It  found  that  all  the  engineers  connected  with 
the  work  except  one  liad  no  personal  knowl- 
edge that  rock  was  actu.ally  encountered  and 
furthermore  denied  knowledge  of  atiy  claim 
made   by   the   contractor    during   construction 

r  rock  excavation.  The  one  exception  was 
engineer  from  whose  notes  the  contrac- 
I'lrs  claims  for  rock  quantities  were  com- 
puted. This  engineer  could  not  furnish  his 
notes  claiming  that  the  Ijnok  containing  them 
had  disappeared.  His  testimony  showed  that 
some  of  the  estimates  were  wholly  guesses 
and  that  the  others  hail  been  carelessly  made 
and  carelessly  preser\ecl.  The  Commission 
expressed  itself  unable  to  jilace  any  confidence 


in  this  engineer's  testimony.  The  Commis- 
sion sought  further  evi<lence  by  employing 
Benjamin  F.  VVelton  a  civil  engineer  to  con- 
duct a  physical  examination.  This  engineer 
sunk  a  test  pit  down  alongside  the  tunnel 
where  the  contractor's  bill  indicated  the 
greatest  amount  of  rock  to  ha\e  iieen  en- 
countered. This  test  pit  disclosed  no  rock. 
.\n  examination  of  the  spoil  bank  was  made 
and  several  borin.gs  sunk  with  the  same  re- 
sult. The  conclusion  of  engineer  Welton  was 
that  under  no  circumstances  would  any  of 
the  material  encountered  be  classilied  as  rock 
under  the  specifications.  The  ccmclusion  of 
the  Commission  was  that  the  evidence  as  to 
the  quantity  of  "rock"  e.xcavated,  upon  which 
the  claim  of  the  contractor  was  ;,llowed  was 
untrustworthy  while  the  new  evidence  se- 
cured by  the  Connnission  practically  demon- 
strates that  no  such  quantity  was  or  could 
have  been   excavated. 

Bureau  of  S'ezivrs. — The  work  of  this  bureau 
is  the  maintenance  of  the  sewer  system  of  the 
city  and  its  principal  item  of  expenditure,  50 
per  cent  of  the  total,  is  for  cleaning  sewers 
and  catchbasins.  Its  work  is  done  by  <Iay 
labor  and  the  oliject  of  the  Commission's  in- 
\  estigation  was  to  determine  the  elficiency  of 
this  labor.  Inspectors  were  employed  to  watch 
the  work  of  the  various  gangs  of  men  at  first 
secretly  for  a  period  of  time  and  then  with 
the  knowledge  of  the  men  for  another  period 
of  time.  .■\s  a  result  of  the  secret  observa- 
tion it  was  found  that  the  time  wasted  per 
gang  ranged  from  18.9  per  cent  to  89  (J  per 
cent  of  the  total  time  observed,  the  average 
being  4(5  per  cent.  Including  time  unaccounted 
for  would  increase  this  average  to  5li  per 
cent.  Under  open  observation  the  time 
wasted  was  found  to  average  14  per  cent.  The 
greatest  percentages  of  waste  time  were 
found  to  e.xist  on  the  classes  of  work  aggre- 
cating  the  greatest  expenditures  and  the  Com- 
mission's experts  figured  that  a  fair  estimate 
of  the  payrool  waste  was  (i5  per  cent.  As  the 
expenditures  of  the  bureau  in  190fl  amounted 
to  "$-3.50,0lK)  the  waste  would  amount  to  $227.- 
•500.  The  Commission  considered  that  a  part 
of  this  waste  was  due  to  the  b.id  system  in 
vogue  and  the  remainder  to  long-established 
habits  of  inactivity. 

Purchase  of  Coal. — The  coal  consumed  liy 
the  city's  various  water  and  sew-age  pumping 
stations  is  purchased  in  specifications.  The 
Commission  employed  Gulick  it  Henderson, 
inspecting  engineers,  to  make  an  expert  analy- 
sis of  the  city's  specifications.  The  procedure 
of  the  experts  was  detailed  and  technical  and 
only  the  genera!  conclusions  will  be  given. 
They  are:  The  specifications  are  not  well 
drawn  to  secure  lowest  prices  in  relation  not 
only  to  quantity  and  delivery  service  but  also 
to  quality :  the  specifications  are  not  drawn 
adequately  to  protect  the  city's  interests  after 
the  contracts  emliodying  them  are  let. 

Purchase  of  Castings. — The  hydrant  and 
stop  valve,  valve  cover  and  lid  castings  pur- 
chased amount  yearly  in  cost  to  $40,009  to 
$60,000.  The  ordinances  reqinre  that  castings 
shall  above  certain  small  amounts  be  pur- 
chased bv  contract  under  competitive  bids.  In 
1908  some  $57,000  worth  and  in  1909  some 
$40,000  worth  of  castings  were  purchased 
largely  without  competitive  bids  and  without 
specifications  by  the  city's  Hu.siness  Agent. 
The  reason  given  to  the  Cominissi(.in  for  this 
action  was  that  better  castings  could  be  se- 
cured through  the  open  market  than  by  con- 
tract. The  Commission  had  analyses  made 
which  showed  that  somewhat  better  material — 
a  material  worth  from  $2  to  $3  per  ton  more 
—was  used  for  the  castings  purchased  in  1909 
than  for  the  castings  purchased  by  contract 
in  1907  but  that  these  contract  castings  did  not 
fulfill  the  specifications  under  which  they  were 
purchased.  The  claim  made  that  the  castings 
purchased  without  bids  in  1908  and  1909  were 
preferable  because  they  cost  less  to  make 
was  investigated  by  examining  the  shop  rec- 
ords. Thisexamination  showed  that  no  ade- 
tiuate  cost  records  were  kept,  but  that  such 
records  as  existed  discredited  the  claim  of 
any  economv  in  making.  It  was  not  pos- 
sible to  figure  from  the  records  the  e.xact 
cost   per  ton  of  the  castings  purchased   with- 


out bids  in  19iiS  and  19119.  but  a  very  close 
estimate  enabled  the   following  comparison: 

V'alvo  and  Hydrant  and! 
Year.                                       basin  covers,  stop  valves. 

1906 22.2.T  37.2,"> 

1907 33.65  59.74 

190.S S.S.er.  91.64 

1909 32.7r)  79.66 

1910 24.10  42.23 

Except  in  lf)u7  when  jiig  irmi  cost  $26.80 
per  ton  the  cost  of  pig  iron  ran.ged  from 
$17.15  to  $18.60  per  ton.  The  Commission 
estimated    that    the    prices    paid    in    1908    and 

1909  in  excess  of  a  fair  price  were  jier  ton 
as   follows : 

Item.  1908.        1909. 

Hydrants  and   aV'p   valves $49.99     $3S.7B 

Valve   basin    covt-r.s 10.25       10.09 

The  Commission  found  that  in  purchasing 
castings  without  bids  in  1908  and  1909  decided 
favoritism  had  been  shown  to  one  company, 
that  inspection  had  been  lax.  and  that  tlie 
castings  furnished  were  under  wei.ght.  Re- 
ferring to   the   specifications  under  which  the 

1910  contracts  for  castin.gs  were  made  the 
Commission  finds  them  lackin.g  several  re- 
quirements necessary  to  insure  the  quality  and 
character   of   castings   desired. 

.Maintenance  and  Repairs  of  Bridges. — The 
division  of  bridges  and  harljors  has  charge 
of  the  designing  and  construction  of  new 
bridges  and  of  the  repairs,  maintenance  and 
operation  of  existing  bridges  besides  other 
work.  The  total  expenditures  of  the  division 
for  1909  was  $896.8u3.  Most  of  the  repair 
and  piaintenance  work  is  done  by  day  labor. 
The  Commission  found  the  accounting  and 
cost  keeping  methods  of  this  division  unsat- 
isfactory. They  did  not  permit  of  separation 
and  classification  of  costs  or  of  checking 
materials  or  labor.  This  was  found  true  ot 
both  designing  and  new  construction  work  and 
of  maintenance  and  repair  work.  Inspection 
of  the  gangs  engaged  in  repair  work  in  the 
field  showed  waste  of  time  ran,ging  from  14 
to  -50  per  cent,  lack  of  ener.gy  at  work  and 
poor  supervision.  These  charges  are  stated 
to  apply  to  carpenters,  painters,  machinists, 
electricians  and  to  practically  all  labor.  The 
report  of  W.  ^\'.  Curtis,  M.  .\m.  Soc.  C.  E.,. 
expert  bridge  engineer,  employed  to  investi- 
yate  the  operations  of  the  bridge  department, 
records  generally  excessive  costs  for  all  work 
due  to  lack  of  efficiency  and  poor  manage 
mcnt  generally  and  in  some  cases  to  abso- 
lutely unfit  management.  He  also  found  the 
cost  recording  methods  to  be  misleading  in 
some  cases  and  of  little  value  generally  for 
determining  unit  costs  and  efficiency  of  work. 
He  reported  that :  To  secure  good  work  at 
fair  cost  there  are  necessary  good  workmen,, 
an  efficient  foreman,  strict  supervision  and  ac- 
curate accountinn'.  He  found  all  these  re 
quirements  generally  lacking. 

Building  Defarlnient. — The  organization  of 
the  Building  Department  at  the  time  of  the 
investigation  comprised  71  persons.  The  Com- 
mission found  lack  of  accounting  control 
over  financial  stationary  lack  of  administra- 
tive control  over  inspections;  inadequate  force 
and  lack  of  specifications  ;  loss  of  revenue  on 
buildin.g  permits  and  w-ater  privileges:  ineffi- 
cient inspection  of  buildiii.gs.  elevators  and 
fire  escapes;  improper  use  of  courts,  and  gen- 
eral disorganization  of  the  department.  The 
Commission  declared  the  Commissioner  of 
Buildings  incompetent  to  longer  hold  office. 

Street  Rcf'tiir  Contracts. — The  contract  pro- 
vided for  the  materials,  tools  and  labor  re- 
quired for  repairing  the  asphalt  streets  of  the 
city  during  the  \e;ir  ending  Dec.  31.  1908.  The 
Commission  employed  .Mr.  Samuel  Whinny. 
M.  Am.  Soe.  C.  E..  to  make  the  investigation 
It  was  found  that  after  the  contract  had  been 
awarded  the  time  for  its  completion  had  been 
extended  six  months:  that  the  specifications 
were  indefinite,  inadequate  and  ambiguous: 
that  a  grossly  unbalanced  lii'l  ha<I  been  ac- 
cepted: that  a  method  of  making  repairs  much 
less  expensive  than  the  method  called  for  in 
the  specifications  had  been  permitted  ;  that  the 
amount  of  work  called  for  in  asking  for 
bids  ($50.1100)  had  been  increased  about  eight 
times  ($413,247)  :  that  the  classification  of  the 
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\M>rk  ^^;i^  >iich  that  the  itlVct  nl'  thi-  unbal- 
anced bill  was  to  yivc  tlic  contractor  excessive 
profits  anil  that  the  quality  of  the  work  done 
was  poor  The  conclnsion  of  the  engineer 
was  thai  due  to  the  various  reasons  nanuil 
the  loss  tfi  the  citv  by  this  contract  was  from 
Sl">ii.(tiHi  to  $-.'OH,0(Ht.  ' 

Defiiilixciil  of  /f/cv/iiViVy.— This  ilepart- 
ment  has  direction  of  public  lightins,  police 
and  lire  alarm  systems.  The  Connuissioii 
founii  .1  iienerally  fair  comlition  throuubout 
this  ilepartinent.  but  little  ambition  to  obtain 
more  than  fair  results.  It  found  lax  inspec- 
tion and  np-keep  of  lamps,  less  rigid  and 
systematic  supervision  than  should  be  and  lack 
of  tirmness  in  the  policy  of  dealinR  with  con- 
cerns supplying  lights.  It  also  found  that 
light  wa>  being  supplied  without  compensa- 
tion in  certain  cases  where  the  city  seemed 
entitled  to  payment. 

Southucsl  /.(iiii/  iiii</  Lake  Tunnel. — Tliis 
work  comprised  tlu'  construction  of  a  concrete 
lined  tunnel  I'J  and  14  ft.  in  diameter  through 
rock.  The  Commission  appointed  .-K.  J.  Ham- 
mond, civil  engineer,  to  conduct  the  invcstiga- 
■. ion  If  was  found  that  two  bids  had  been 
received  of  which  the  higher  b>-  $105,000  was 
.iccepted ;  that  two  extensions  of  time  for  the 

ompletion  of  the  work  had  been  granted 
.ind   that   the  contractor  had  been  allowed   to 

Iraw  about  half  of  the  l-'i  per  cent  reserve 
jirovided  for  in  the  contract  to  guarantee  the 
.  ity.  It  found  that  numerous  changes  in  ma- 
■.erials.  methods  of  work,  aliiiement  and  grades 
liad  been  permitted  on  request  of  the  con- 
tractor and  involving  an  additional  cost  to 
the  city.  It  was  found  that  various  defects 
existed  in  the  work  done,  such  as  insufficient 
thickness  of  lining,  poor  concrete,  bad  alinc- 
inent  and  interior  surface,  etc.  It  was  found 
that  generally  the  inspection  had  been  lax 
and  that  the  contractor  had  been  permitted  to 
act  in  an  arbitrary  manner  in  many  respects. 
In    addition    to    the   above    investigation    of 


public  works  the  Coinmission  also  investigated 
certain  operations  of  the  Police  Oepartment, 
the  City  Clerk's  office,  the  Business  .Vgeiit's 
office  .liid  the  House  of  Correction.  .\s  the 
work  of  these  branches  are  of  indirect  in- 
terest only  to  our  readers  we  pass  them  with 
the  mere  statement  that  in  each  iiietliciency 
of  business  methods  was  found  in  greater  or 
less  degree. 

In  presenting  these  reports  of  whidi  only 
the  findings  have  been  given  and  these  very 
briefly  the  Merriani  Commission  in  each  case 
made  such  criticism,  recommendations  and 
plans  for  improvenieiil  as  were  called  for. 
The  creative  work  of  the  Commission  was, 
therefore,  an  important  result  of  its  activities. 
Those  familiar  with  local  conditions  know  that 
the  effect  has  been  in  several  instances  a 
decided  improvement  in  management.  It  has 
not  been  our  purpose  to  develop  this  feature 
but  to  emphasize  the  main  fact  that  inefficient 
business  management  jirevails  generally  in 
city  iiublic  works.  We  emphasize  also  the  fact 
that  this  condition  is  not  peculiar  to  any  par- 
ticular administration  of  Chicago  affairs  or 
to  the  city  of  Chicago  alone.  It  exists  in 
greater  or  less  measure  in  every  large  .Ameri- 
can city.  It  comes  not  wholly  from  roguery 
mid  graft,  but  from  the  fundamental  inability 
of  the  great  number  of  citizens  to  conceive 
that  a  city's  public  works  is  as  purely  and 
completely  a  business  propiSsition  as  is  the 
running  of  a  street  railway  or  a  gas  works. 
The  great  fact  that  stands  out  l>eyond  all 
other  facts  indicated  in  the  rcjiorts  which  we 
have  reviewed  is  the  fact  of  business  ineffi- 
ciency, not  criminal  misuse  of  funds.  Yet  it 
is  a  matter  of  common  memory  to  residents 
of  Chicago  that  the  one  report  of  all  the  re- 
ports made  which  aroused  general  interest  in 
the  press  and  among  the  people  of  the  city 
was  that  one  indicating  the  wrongful  pay- 
ment of  $4().000  for  work  not  done  on  the 
Lawrence  Ave.  sewer  tunnel.  The  Commis- 
sion's report  showin.g  waste  of   lime,  laziness 


.■iiui  inefficiency  of  the  workmen  inanitaiiiing 
.sewers  was  only  incidentally  spoken  of  at  the 
time  and  is  now  .scarcely  recalled  though  it 
showed  an  annual  loss  of  a  quarlcr  of  a  mil- 
lion dollars  to  the  cit\. 

We  shall  not  point  out  where  aiming  these 
reports,  which  we  review,  graft  may  be  sur- 
mised. One  thiiig  is  plain  that  it  is  not  in- 
ilicated  in  all  of  them,  while  all  without  excep- 
tion do  indicate  inefficient  business  manage 
ment.  No  manager  of  a  private  business  can 
fail  to  see  where  the  methods  reported  are 
u'nsleful  and  inefficient.  No  manager  iif  a 
business  organization  would  tolerate  for 
a  moment  the  slipshod  mcthwds  and  the  in- 
competency evidenced  time  and  again  by  the 
practices  and  testimony  reported  by  the 
Mcrriam  Coinmission.  The  conchisinii  is  ob- 
vious. 

In  closing"  we  think  it  not  onl  of  place  to 
direct  the  attention  of  engineers  to  the  fact 
that  it  has  been  the  work  of  engineers  which 
has  supplied  the  facts  and  analyses  of  facts 
on  which  the  conclusions  of  the  .Merriani 
Commission  have  been  founded.  It  may  even 
he  mentioned  that  it  is  a  record  of  the  private 
history  of  the  Commission's  work  that  results 
were  not  got  until  trained  engineers  were 
employed  to  conduct  the  work.  This  is  a 
repetition  of  the  experience  of  the  Boston 
Finance  Commission.  This  journal  has  no 
politics  in  the  matter  of  managing  the  pub 
lie  works  of  cities.  Charles  E.  Merriam.  the 
chairman  of  the  Merriam  Commission,  will 
have  been  either  elected  or  defeated  for  the 
office  of  mayor  of  Chicago  when  this  issue 
appears.  If  he  be  elected  it  is  gratifying  to 
engineers  to  know  that  his  experience  and 
practice  as  an  investigator  of  the  city's  busi- 
ness will  lead  him  to  realize  and  to  appre- 
ciate fully  the  necessity  of  engineering  skill 
and  services  in  planning  the  various  public 
works  of  subway  construction,  electrification 
of  railways,  harbor  improvement,  etc.,  which 
are  imminent  in  the  city's  development. 


CONCRETE    AND     REINFORCED     CONCRETE    SECTION 


The    "Lewens"   System   of   Reinforced 
Concrete  Construction. 

Patents  covering  the  "Lewen"'  system  of 
reinforced  concrete  construction  have  been 
recently  granted  in  the  United  States.  This 
system  takes  its  name  from  Mr.  Henry  L. 
Lewen.  the  inventor  of  the  system,  who  has 
used  this  form  of  construction  extensively  in 
South    -America. 

The  system  was  first  used  in  cylindrical 
forms  for  poles,  chimneys,  sewer  pipes,  and 
columns.  Figure  1  shows  the  method  of  re- 
inforcing a  concrete  telegraph  and  electric 
light  pole.  In  this  case  the  corru.sated  steel 
plate  is  the  reinforcing  element  in  the  pole. 
and  also  serves  as  a  form  for  the  concrete 
placed  inside  of  it.  The  outside  of  the 
curved  corrugated  plate  is  plastered  with 
cement  mortar  to  form  any  desired  finish. 
Figure  2  shows  the  method  of  stiffening  the 
corrugated  plate  by  means  of  passin.g  inter- 
laced wires  through  perforations  in  the  ribs 
of  the  corru.gated  sheet  metal.  By  means  of 
these  wires  the  corrugated  plate  is  sprung  and 
held  in  any  desired  position  preparatory  to 
placing   the   concrete. 

The  system  has  been  e-xtcnsively  used  in 
building  construction  in  South  America,  and 
seems  to  have  given  satisfaction  to  date.  It 
has  been  used  in  dwelling  houses,  office  build- 
ings, and  lar.ge  auditoriums.  In  building  con- 
struction the  corru.gated  plate  is  used  as  the 
reinforcing  element  in  walls,  columns  and 
floor  slabs,  but  the  interlacin.g  wires  arc  then 
omitted. 

The  inventor  claims  that  hollow  walls, 
constructed  according  to  his  system  of  rein- 
forcing, are  especially  effective  in  resisting 
car!h(|uake  shocks,  on  account  of  their  elas- 
ticity. The  claim  is  also  made  for  such  w-alls 
that  they  are  especially  efficient  in  carrying 
ordinary  loads  on  much  smaller  «ross  sec- 
tions   than    those    employed    in    other    systems 


r.f  reinforcing.  For  hollow  walls  and  floor 
slabs,  special  plates  with  the  corrugations  all 
■  111    one    side    are    used,    the    flat    side?    of    the 
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Fig.  1  —  Method  of  Reinforcing  Concrete  Poles. 


plates  forming  the  inner  surface  of  the  walls, 
and  the  corrugations  extending  into  the  con- 
crete. 

Floor    slabs    reinforced    according    to    this 
system   are   supported   by   steel   or    reinforced 


concrete  floor  beams.  These  slabs,  and  the 
sections  of  the  hollow  wall  as  well,  may  be 
Iniilt  in  place,  or  in  sections  on  the  ground 
near  by  or  in  a  distant  factorx  and  then 
shipped   to  the  building. 

The  literature  descriptive  of  this  system  of 
concrete  reinforcing  lays  great  emphasis  on 
the  saving  affected  by  the  lighter  concrete 
sections,  by  discarding  the  ordinary  wood 
forms  and  staging,  and  by  dispensing  with 
the  services  of  carpenters  and  other  skilled 
laborers.  The  claim  is  made  that  a  saving  of 
■iO  per  cent  of  the  cost  of  construction  b\ 
,iny  other  known  system  of  concrete  rein- 
forcing is  obtained  by  the  use  of  the  "Lewen" 
system.  The  general  method  of  procedure 
in  the  application  of  this  svsteni  to  building 
construction  in  South  .America  is  as  follows  : 
Walls.  i)artitions,  and  roofs  are  shipped  to 
the  building  in  sections,  and  are  there  assem- 
bled by  common  laborers  directed  by  one 
man   competent   to   read   the   erection   plans. 

The  system  is  being  tried  in  the  United 
States  and  it  will  be  interesting  to  note  the 
saving  effected  here  where  evidently  freight 
rates  are  higher,  and  form  lumber  and  build- 
ing are  cheaper  than  in  South  .America.  The 
svstem  is  being  handled  in  the  United  States 
by  Mr.  Henry  L.  Lewen.  200  Fifth  Ave. 
New  York  city. 


An  extensive  drainage  and  levee  system 
along  the  Patoka  and  Wabash  Rivers  in  In- 
diana is  proposed,  and  surveys  for  the  system 
have  been  completed.  The  survey  was  made 
from  a  point  near  Dongola,  several  miles 
northeast  of  Princeton  down  both  sides  of  the 
Patoka  to  its  mouth,  opposite  Mt.  Carmel : 
thence  south  along  the  Wabash  to  New  Har 
mony,  a  distance  of  about  80  miles.  The  cost 
of  the  system  of  drains  and  levee  is  estimated 
at  over  $250,000,  and  it  is  said  that  more  than 
inc. 000  acres  of  land  would  be  affected. 
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Reinforced  Concrete  Arch  Viaduct  4,- 

778   Ft.   Long;   The  Dallas-Oak 

Cliff  Viaduct. 

BV   VICTOK    H.    COCHRANE.* 

Tile  Dallas-Oak  Cliff  viaduct,  now  building 
in  Dallas,  Texas,  will  be  a  structure  of  un- 
usual magnitude.  It  will  be  4,778  ft.  long  be- 
tween the  end  abutments,  and  from  end  to 
end  of  approaches  it  will  be  more  than  a  mile 
long.     It  will  have  a  rnadwav   14   ft.  wide  be- 


between  Dallas  and  Oak  Cliff  is  suspended  for 
days  at  a  time,  causing  great  loss  and  incon- 
venience. It  was  accordingly  decided  to  build 
a  viaduct  to  do  away  with  such  interruption 
of  traffic,  and  the  County  of  Dallas  voted  a 
bond  issue  of  $(i00.000  with  wliich  to  build  the 
structure.  Neither  the  city  of  Dallas  nor  the 
city  of  Oak  Cliff  furnislied  any  money.  It 
was  expected  that  the  railroads  whose  tracks 
are  to  be  crossed  overhead  at  the  Dallas  end 
of  the   viaduct   would   contribute  towards  the 
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Fig.  2 — Method  of  Stiffening  Corrugated    Plate. 


tween  curbs  and  two  sidewalks  each  4  ft.  6 
ins.  wide  in  the  clear,  and  will  be  of  reinforced 
concrete  construction  throughout. 

The  City  of  Dallas,  including  the  residence 
district  known  as  Oak  Cliff,  has  a  population 
of  93,000.  Oak  Cliff  has  a  population  of 
about  20,000,  and  is  separated  from  the  main 
portion  of  the  city  by  the  Trinity  River 
valley        Oak     Cliff     is    built     up     ni:iiiil>     of 


cost,  but  up  to  this  time  they  have  nut  done 
so.  After  the  bonds  were  sold  a  sufficient 
amount  was  reserved  to  cover  the  cost  of  the 
right-of-way  and  the  Oak  Cliff  approach,  thus 
leaving  a  fund  of  $563,000  available  for  the 
construction  of  the  viaduct. 

On  Nov.  19,  1909,  Mr.  J.  F.  VVitt,  County 
Engineer,  advertised  for  competitive  plans  to 
be   submitted   on    or   before   Jan.    1,    1910,   tlie 


be  nut  less  than  -"lO  ft.,  and  shoulil  W  mure  if  a 
wider  structure  can  be  built  at  .i  0'>-t  not  to 
e.\cced  the  amount  available. 

(3)  Conduit  spaces  easy  of  access  must  be 
provided,  having  a  cross-sectional  area  of  not 
less  than  20  sq.  ft. 

(4)  The  live  loads  to  be  provided  for  are  as 
follows:  On  each  electric  railwav  track,  two 
lOO.OOO-lb.  cars.  On  tlic  roadway.'  loii  lbs.  per 
sq.  ft.,  or  a  15-ton  road  roller  having  a  maxi- 
mum axle  concentration  of  10  tons.  On  the 
sidewalks.  80  lbs.  per  sq.  ft. 

(5)  The  design  should  be  more  than  a  mere 
picture  or  side  elevation :  sufficient  details 
should  be  given  to  enable  the  relative  merits 
of  the  design  to  be  determined.  Each  de- 
signer shall  furnish  a  complete  analysis  of  the 
principal  span  or  spans,  and  a  complete  list 
of  working  stresses ;  also  sample  speciiications, 
an  itemized  estimate  of  cost,  and  a  summary 
of  his  professional  experience. 

Designs  were  submitted  by  fifteen  different 
engineers  and  engineering  firms.  The  County 
Court  appointed  an  advisory  board  of  engi- 
neers to  pass  on  the  plans,  consisting  of  Prof. 
T.  U.  Taylor,  _M.  .\m.  Soc.  C.  E.,  Prof,  of 
Civil  Engineering,  University  of  Texas;  Mr. 
Otto  H.  Lang,  M.  Am.  Soc.  C.  E.,  and  Mr.  N. 
Werenskiold.  The  board  recommended  the 
adoption  of  the  arch  design  submitted  by  Mr. 
Ira  G.  Hedrick,  M.  \m.  Soc.  C.  E.,  consult- 
ing engineer,  Kansas  City,  Mo.,  and  Mr.  L.  R. 
\?h,  M.  .'\ni.  Soc.  C.  E.,  associate  engineer 

Mr.  ITedrick's  preliminary  design  was  sub- 
stantially .the   same  as   tlie   iln.al    design   except 
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Fig.    1 — Details  of  Arch   Ring,   Floor  Slabs  and  Cross   Walls,    Dallas-Oak   Cliff  Viaduct. 


residences.  The  Trinity  River  is  a  small 
stream  ordinarily  conlined  between  steep 
banks  not  more  than  200  ft.  apart,  but 
at  flood  stages  it  rises  as  much  as  50  ft.  and 
spreads  out  all  over  the  valley,  which  is  from 
1  to  1%  miles  wide.     t\\  such  times  the  traffic 
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Consulting    Engineers, 


chief  requirements  to  be  observed  by  designers 
being  given  as  follows: 

(1)  The  structure  must  be  of  reinforced 
concrete,  of  either  arch  or  trestle  construction, 
and  must  provide  a  roadway  for  vehicular 
traffic,  and  two  sidewalks.  Provision  must  be 
made  for  a  double  track  electric  railway  to  be 
added  at   some   future  time. 

(2)  The  clear  width  between  hand  rails  must 


that  in  the  former  all  the  piers  bm  a  lew  near 
tlic  river  were  carriefl  on  reinforced  concrete 
footings  designed  for  a  soil  pressure  of  2  tons 
per  sq.  ft.  The  borings  showe<i  the  soil  to 
be  compact  jointed  clay,  and  since  the  river 
bottom  is  not  subject  to  scour  it  was  thought 
that  it  would  he  unnecessary  to  use  piling. 
The  .Advisory  Board,  however,  recommended 
thai    all   the   main   piers   be   founded   on   piles. 
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Fig.  2 — Details   of   Ordinary    Piers.    Dallas-Oak   Cliff   Viaduct. 


TJie  preliminary  design  provided  for  two  o-ft. 
.sidewalks  and  a  40-ft.  roadway  paved  with 
creosoted  wood  blocks.  In  order  to  compen- 
sate for  the  extra  cost  due  to  the  use  of  pil- 
ing throughout,  it  was  decided  to  pave  the 
structure  temporaily  with  macadam  instead  of 
creosoted  blocks.  The  contract  price,  how- 
ever, was  enough  less  than  the  estimated  cost 
to  enable  the  viaduct  to  be  widened  3  ft., 
thus  making  the  clear  width  between  balus- 
trades 53  ft.  The  roadw-ay  will  be  44  ft.  wide 
between  curbs,  and  the  sidewalks  eacli  4  ft.  *i 
ins.  wide  in  the  clear. 

The  structure  beginning  in  Dallas  proceeds 
on  an  ascending  grade  of  2.8  per  cent  to  a 
point  near  the  tracks  of  the  Missouri,  Kansas 
&  Texas  Ry..  the  Dallas  Terminal  Ry..  the 
Gulf,  Colorado  &  Santa  Fe.  and  the  Chicago, 
Rock  Island  &  Gulf  Ry..  a  distance  of  567.7  ft. 
From  this  point  the  viaduct  swings  to  the  right 
througli  an  agle  of  47^  44'.  crosses  the  rail- 
way tracks  overhead,  and  runs  on  a  level 
grade  in  a  soutliwesterly  direction  to  the  south 
hank  of  the  Trinity  River,  a  distance  of  2,529 
It.  Thence  it  iirocceds  in  the  same  direction 
on  a  descending  grade  of  0.74  per  cent  to  the 
west  side  of  Lancaster  .-\ve.,  a  distance  of 
'-'.00P.4   ft. 

The  approaches  will  con.=^ist  of  U-abulnients 
having  wing  walls  of  the  ordinary  buttress 
type  retaining  earth  fill.  Next  to  the  north 
.ilnitnient  there  will  be  439  ft.  of  trestle  con- 
struction consistin.g  of  longitudinal  girders 
resting  on  bents.  Next  to  the  south  abutment 
there  will  be  181  ft.  of  similar  construction. 
The  main  portion  of  the  viaduct  will  consist 
of  51  arches  having  a  span  of  71  ft.  6  ins.  be- 
tween springing  lines  or  79  ft.  0  ins.  center 
to  center  of  piers,  and  a  rise  of  17  ft. 

The  Trinity  River  is  being  improved  by 
the  Government  so  as  to  make  it  navigable. 
and  it  was  required  that  the  river  span  should 
provide  a  transverse  clearance  of  90  ft.  be- 
tween piers,  and  a  vertical  clearance  above  low- 
water  of  60  ft.  throughout  the  width  of  90  ft. 
.Accordingly,  in  order  to  keep  the  .grade  of  the 
viaduct  as  low  as  possible,  the  span  over  the 
river  is  to  be  of  steel  plate  girder  construc- 
tion. W\  the  metal  work  is  to  be  incased  in 
concrete  so  that  the  span  will  conform  in 
aopearance  to  tlic  remainder  of  the  struclt:re. 
The    horizontal    tlirust    of    the    adjacent    arrli 


spans  will  be  transmitted  through  this  span, 
and  the  adjacent  arch  ribs  will  have  to  distort 
sufficiently  to  take  care  of  the  expansion  aiid 
contraction  of  the  steel  span. 

Lh'c  Loads. — The  live  loads  for  the  final 
design  were  the  same  as  required  in  the  case 
of    the   competitive   plans.      The    electric    rail- 


way loads  were  increased  to  allow  for  impact, 
50  per  cent  for  floor  slabs  and  atiout  13  per 
cent  for  arch  ribs.  No  impact  allowance  was 
made  for  the  road  roller  concentrations  or 
the  imiformly  distributed  loads  on  roadways 
and  sidewalks.  The  piers  -were  designed  for 
two  conditions  of  loading:  First,  four  100,000- 
Ib.  cars.  80  lbs.  per  sq.  ft.  on  a  width  of  22 
ft.  of  roadway  outside  of  the  car  tracks,  and 
(ii)  lbs.  per  sq.  ft.  on  sidewalks,  all  synunetrical- 
ly  disposed  on  the  two  adjacent  spans  so  as  to 
produce  balanced  horizontal  thrusts:  second, 
four  10(l.000-lb.  cars,  40  lbs.  ucr  sq.  ft.  on  a 
width  of  22  ft.  of  roadway,  and  30  lbs.  per 
sq.  ft.  on  sidewalks,  all  on  one  of  the  two  ad 
jacent  spans  and  producing  an  unbalanced 
horizontal  thrust  of  700  lbs.  iicr  lin.  ft.  of 
width  of  arch  ring.  For  the  latter  condition, 
wliich  is  considered  quite  unlikely  to  occur, 
it  was  computed  that  2,000  lbs.  could,  if  neces- 
sary, be  carried  through  the  adjacent  arch 
ril)  to  the  next  pier,  thus  leaving  an  unbal- 
anced live  load  thrust  of  5,000  lbs.  per  lineal 
foot  of  width  of  arch  rib  to  be  taken  care  of 
by  the  pier,  or   195,000  lbs.  altogether. 

Workiitg    Stresses. — The     working     stresses 

adopted  were  as  follows : 

Lbs.  per 
sq.  in 

Maximum  compression  on  concFete  in  arches, 
excluding  temperature  stresses 500 

Maximum  compression  concrete  in  girders. . .    fiOo 

Maximum  compression  on  concrete,  includ- 
ing stresses  due  to  SO  degrees  variation  in 
temperature   TliO 

No  tension  in  concrete  will  be  allowed. 

Maximum  shear  on  concrete,  plain 30 

Maximum  shear  on  concrete,  reinforced  for 
shear   100 

When  temperature  stresses  are  included,  the 
steel  reinforcement  shall  take  the  entire  bend- 
ing moment  without  being  stressed  in  tension 
above  its  elastic  limit. 

Foundations. — The  specifications  provided 
that  the  concrete  piles  might  be  put  in  place 
by  any  method  which  would  meet  with  the 
approval  of  the  engineer.  The  requirements 
in  regard  to  the  supporting  power  of  the  piles 
were  as  follows : 

Each  of  the  test  piles  shall  first  be  loaded  with 
.30  tons  for  48  hours  and  must  show  no  settle- 
ment. Each  pile  shall  then  be  loaded  with  60 
tons  and  shall   show  not   more   than   H   in.   set- 
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Fig.  8 — Details  of  Abutment   Piers. 


tlement  after  the  load  has  been  applied  for  -IS 
hours.  Should  the  test  piles  fail  to  sustain  the 
load  specified  the  contractor  must  increase  the 
size  and  length  of  piling  or  increase  their  num- 
ber, -n-ithout  extra  charge,  so  that  in  the  opinion 
of  the  engineer  the  piling  used  will  carry  safeb 
a  load  equivalent  to  36  tons  for  each  pile  show 
on  the  plans. 

The  work  of  construction  had  not  proceeded 
far  when  it  appeared  from  the  tests  made  that 
the  piling  would  not  comply  with  this  pro- 
\  ision    of    the    specifications,   and    accordingly 


JL\.    X     1  N      VJ 


V^V-ZlNXXV/AV^J-AlNX-i 


v>"J 


at  a  conference  of  llu-  County  Court,  the 
Cotuity  Engineer,  the  Advisory  Board  of  Con- 
sulting Engineers  and  the  contractor,  it  was 
■decided  that  the  working  load  on  .the  piles  be 


with    a    iL'xlL'-iii,    timber   gave   practically   the 
same  results. 

The   piles    were   made   in   place   by   pouring 
\:1-A  concrete  into  holes  prepared  by  driving 


had  opened  a  %  in.  or  more,  showing  that  the 
soil  had  risen  and  had  lifted  the  upper  por- 
tion of  the  pile.  In  some  instances  the  cross- 
sectional   area   of   the   pile   had  been   reduced, 
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Fig.  4— Details   of   Bents   in   Trestle   Approach,   Dallas-Oak   Cliff   Viaduct. 


rediiced  from  30  tons  to  'Ju  tuns,  and  that 
the  bases  be  correspondingly  increased  in 
size.  The  contractors  agreed  to  stand  the 
extra  expense  involved.  Tlie  piers  were  then 
redesigned  for  the  foUowiii.y 


Extreme  load   per  pile.    tons,. 
Kxtreme    .soil    pressure,     tons 

sq.    ft 

tBalanced  live  load  condition. 

tllnbalanced  live  load  condition 


\viirkiii;4' 
.  . .  .t  :;fl 


per 


il.O 


}   20 
tl.6 


The  soil,  as  shown   by  tlu'  borings  and   ex- 


a  core  or  former  into  the  ground  and  then 
withdrawing  it.  The  average  penetration  was 
about  14  ft.  The  pile  spacing  is  shown  in 
Fig.  2.  The  aggregate  used  for  some  of  the 
test  piles  was  gravel  and  for  others  it  was 
Jacksboro  stone.  .Ml  concrete  was  mixed  wet 
and  tamped  as  it  was  poured  into  the  hoIes._ 
Table  II  gives  tlie  results  of  two  groups  of 
typical  tests. 

Some  of  the  piles  were  exposed  after  being 
tested  and  it  was  found  that  several  were 
cracked    in   one  or   more   places.     It   appeared 
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Settlement   in   iticfies   uBd«r 
load    of 
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ft.  ins. 

r.2     l:{       0     40     0          0     o 

55      11         6      54      0             0       % 

82     13       i;     40     0          n     % 

S5      14        0      2S      0             0       0 

:!9      14      10      42      0      3-16      11-lfi      1  1-16  l^i 

42      14        0      48      0      9-16      11-16      IVa  1  11-16 

i;0      14         0      60      0           %             %         %  1  7-lG 

Weight  of  liammer,   7,000  lbs.;  stroke.  36  ins.: 
weight  of  ram.  3.000  lbs.;  weight  of  former.  4. TOO 

lbs;  diameter  at  top,   14  in.s.;  at  Iiottom.  %   in. 


owing  to  the  pressure  of  the  surrounding  soil 
caused  by  driving  adjacent  piles.  Evidently 
the  soil  was  so  compact  that  it  would  not 
compress  to  any  great  extent.  The  sides  of 
the  piles  were  very  smooth.  It  was  found  to 
lie    impossible   to   tamp   the   concrete   into   the 
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Fig.  5 — Details  of  Girders  in  Trestle    Approach,   Dallas-Oak  Cliff  Viaduct 
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cavations,  is  hard  compact  black  or  yellow 
clay  underlaid  in  places  by  sand  or  sand  and 
gravel.  At  the  present  time  the  clay  is  com- 
paratively dry  owing  to  the  long  drought 
which  has  prevailed  in  the  vicinity  of  Dallas. 
\ccordingIy  in  testing  the  bearing  capacity  of 
the  soil,  water  was  poureil  into  the  pits  in 
•>ome  cases  and  allowed  tn  stand.  Several 
tests  were  made,  giving  fairly  uniform  results. 
The  results  of  a  typical  test  are  shown  in  the 
;KCompanying  diagram,  b'is.  !l.  It  will  be 
noted  that  the  settlement  under  a  load  of  fi 
tons  was  only  about  l/Ki  in.,  while  under  a 
load  of  10  tons  it  was  about  %  in.  It  appears 
that  under  a  constant  ln:id  the  settlement  con- 
tinues for  a  few  hours  and  then  practically 
ceases.  When  the  load  was  increased  to  10 
tons  water  was  added  to  the  pit  and  was  kept 
standing  .3  ft.  deep.  On  the  whole  the  settle- 
ment was  proportional  to  the  load.  The  inax- 
imum  load  applied  was  '20  tons  per  sq.  ft., 
and  after  this  load  w:is  removed  it  appeared 
that  the  permanent  settlement  of  the  soil  was 
%  in.  This  test  was  made  with  a  3%x.3Vi-in. 
timber  bearing  on  the  soil.     Other  tests  made 


that   these   cracks   were  caused   by 
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Fig.    6 — Details    of    End    Bearing    of    Trestle    Girders. 


driving,   and   that   they   were  made   while   the 
concrete  was  green.     In  a  few  cases  the  cracks 


The    subcontractors    who    were    driving    the 
|)iles  were  not  willing  to  undertake  to  remedy 
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tlase  tlcfccts  by  changing  their  methods  of 
ilrivmg  and  forming  the  piles.  It  was  de- 
cided, ns  indicated  above,  that  it  would  be 
<ale  to  assninc  that  the  piles  would  carry  an 


which  rests  in  the  socket  is  more  or  less  free 
to  rotate.  The  girders  are  thus  discontinuous 
and  are  designed  as  simple  beams.  .\t  suit- 
able intervals  expansion  joints  are  introduced. 
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apart  c  lu  c.  These  crosswalls  rest  on  the 
arob  ribs,  which  are  of  the  barrel  type  and 
are  Ml'  fl.  wide.  The  crosswalls  have  two 
openings,  thus  making  them  virtually  a  Ijent 
having  the  cross-girder  resting  on  three  wide 
coUnnns  and  cantilevered  outward  on  either 
side  to  support  the  sidewalks  and  a  small  por- 
tion of  the  roadway  slab.  Over  each  pier 
there  is  a  heavier  wall  having  a  T-shaped  sec- 
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Fig.   7 — Half   Cross-Section    of    Plate    Girder    Channel    Span,    Dallas-Oak    Cliff    Viaduct. 


average  load  ot  20  tons  each,  so  the  sub 
contractors  agreed  to  increase  the  size  of  the 
bases  at  their  own  expense  so  as  to  make 
good  the  deficiency  in  carrying  capacity  of 
the  piles.  The  amount  of  load  carried  by  the 
piles  and  the  soil  respectively  depends  upon 
their  relative  rigidity.  The  diagram,  Fi.sj.  t), 
shows  the  variation  in  the  soil  pressure  under 
the  unbalanced  live  load  condition  as  the  as- 
sumed extreme  pile  load  varies  from  0  to  20 
tons. 

Every  fifth  pier  is  large  enough  to  resist 
the  dead  load  thrust  of  one  adjacent  span  in 
case  the  arch  on  the  other  side  of  the  pier 
should  fail.  Thus  in  case  of  the  accidental 
failure  of  any  portion  of  the  structure  not 
more  than  five  spans  would  fall. 

Both  the  ordinary  piers  and  the  so-called 
abutment  piers  are  pierced  by  two  openings 
!'  ft.  wide,  at  the  top  of  which  are  semi- 
cylindrical  surfaces.  The  distance  from  the 
springing  line  to  the  top  of  these  openings  is 
4  ft.,  and  reinforcing  bars  are  placed  just 
above  the  openings.  The  three  pier  shafts  are 
each  7  ft.  wide.  The  pier  bases  are  rein- 
forced as  shown  in  Fig.  2.  The  batter  of 
the  ordinary  pier  is  %  in.  to  1  ft.  and  that  of 
the  abutment  pier  is  3  ins.  to  1  ft. 

The  abutment  pier  at  the  Dallas  end  of  the 
arch  spans  was  carried  down  to  bed  rock,  the 
lower  portion  being  of  cellular  construction. 
The  abutment  pier  at  the  Oak  Cliff  end  of  the 
arch  spans  is  to  be  founded  on  piles,  and  one- 
half  of  these  will  be  driven  on  a  slope  of  4% 
ins.  to  1  ft.  in  order  to  take  care  of  the  hori- 
zontal thrust. 

The  two  piers  on  either  side  of  the  river 
are  of  especial  interest  because  they  must 
carry  the  horizontal  thrust  of  the  arch  spans 
in  bending.  The  tension  side  of  each  pier  is  re- 
inforced with  104  corrugated  bars  1%  ins. 
in  diameter.  These  piers,  unlike  all  the 
others,  will  be  founded  on  timber  piles. 
There  will  be  108  piles  in  each  base. 

Approach  Trestle  Construction. — The  road- 
way will  be  carried  by  reinforced  slabs  in- 
tegral with  the  longitudinal  girders,  which 
are  spaced  about  -5  ft.  apart.  Thus  the  gird- 
ers act  as  T-beams.  The  span  lengths  vary 
from  about  24  to  -50  ft.  The  ends  of  the 
girders  rest  on  cross  girders  2  ft.  6  ins.  in 
width.  On  one  side  of  the  cross  girder  the 
longitudinal  girders  are  rigidly  connected  to 
it  by  means  of  a  reinforced  corner  bracket. 
On  the  other  side  each  of  the  longitudinal 
.girders  rests  in  a  socket  formed  by  means  of 
two  bent  copper  plates  of  the  full  width  of 
the  girder,  the  lower  resting  on  the  cross 
.girder  and  the  upper  being  fastened  to  the 
longitudinal  girder.  The  longitudinal  girders 
on  cither  side  are  connected  by  means  of  re- 
inforcing bars  just  above  the  socket  but  a 
cleavage  plane  is  left  between  them,  extend- 
ing through   the  floor  slab,   so  that   the  girder 


.-\t  these  joints  the  lower  copper  plate  is  re- 
placed by  two  cast  iron  plates,  the  lower  be- 
ing embedded  in  the  cross  girder  and  the  up- 
per sliding  on  it.  This  detail  is  shown  in 
Fi,g.  4. 

In  general,  the  cross  girders  are  carried  on 
three  columns,  and  are  designed  as  beams 
continuous  over  three  supports.  They  are 
lieavilv    reinforced    for    shear.      The    cobnnns 
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Fig.    8 — Details    of     End     Bearing     of     Plate 
Girder  Span.    Dallas-Oak   Cliff   Viaduct. 

tion  at  either  end  of  the  pier,  the  head  of  the 
T  being  4  ft.  wide  and  1  ft.  6  ins.  thick. 

The  floor  slab  is  10  ins.  thick  under  the 
electric  railwav  tracks  and  7  ins.  thick  be- 
tween the  tracks  and  the  curbs.  The  side- 
walk slab  is  3%  ins.  tliick  and  spans  from  the 
curb  to  the  fascia  girder  under  the  tend  rail. 
There  is  a  conduit  space  provided  under  each 
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Fig.     9 — Details     of     Pier  for     Plate     Girder     Span. 

rest  on   reinforced  spread   footin.gs  of  the   or-  sidewalk  slab.     The  roadway  slab  has  a  longi- 

ilinary   type.  tndiual    recess   or   depression  deep   enough  to 

Arch    Spans. — A    cross-section    through    the  permit   of   the   layin.g  of   the   tracks   at   some 

arch  span  is  shown  by  Fig.  1.     The  floor  slab  future   time.     This   depression    is   drained    by 

is    carried    on    ei.ght    crosswalls   8    ft.    10    ins.  means   of   a   3-in.   tile   drain.   an<l   the    slab   is 
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TABLE    I. 
A    Jacksboro    Stone,    1. 


ins. 


Cement. 
Trinity    A.... 
Lone  Star  G. . 

Cement. 
Trinity    D.  .  .  . 
Lone  Star  J.  . 

Cement. 

Trinity    B 

Lone  Star  H. 

Cement. 

Trinity    E 

Lone    Star.... 

Cement. 

Trinity   C 

Lone   Star   I. . 

Cement. 

Trinity  F 

Lone   Star  L. 


Seventli  day. 
1347 

1378 

1:2:4    Gravel. 

Seventh  day. 

17SS 

1520 


I''ourleentli 
1971' 

1.5    in.-;. 

Fourteentli 
190S 
1949 


1:3:.'>    Jacksboro    Stone.    1. 


Seventh  day. 

1253 

695 

1:.3: 


Fourteentli 
1319 
;i:!S 


Gravel,    l.i 


Seventh  dav.  Fourteenth 

794  1061 

S26  1083 

1:3:6  Jacksboro  Stone.   2.7,  ins. 


Seventh  day. 
939 
1251 

1:3:6    Gravel, 

Seventh  day. 
.-.00 
'.55 


Fourteenth 
1119 
1431 
2.5    ins. 

Fourteenth 
71.-. 
630 


.\verage  unit  load, 
tn-enly-eighth  day. 

2255 

1813 

.\veiage    unit    load, 
t\veiii\--eigtith    (lay. 

2097 

2103 

.\\-eraj4i-    unit    load, 
1\vent\-eiglitli    day. 

1707 

1 1 0.". 

Average    unit    load, 
iwentv-eighth    dav. 

1215 

12S9 

-Vverage    unit    load, 
twenty-eighth    dav. 

1293 

Ills:; 

.\verage    unit    load. 

'went  v-eiglith    tiax. 

797 

7S9 


waterproofed.  The  roadway  slab,  the  curb, 
:md  the  sidewalk  slabs  are  integral.  At  the 
second  transverse  wall  from  the  pier  an  ex- 
pansion   ioint    is    provided    in    the    floor    slab. 


that  the  broken  stone  concrete  is  the  stronger 
for  the  leaner  mixtures. 

It   is  specified  that  tlic  proportions  ui  sand 
and  sra\el.   as   found  in   ihe  pits,   will   have  to 


cement  are  substantially  the  ^anlc  as  recom- 
mended by  the  .\merican  Society  for  Testing 
.Materials.  The  specifications  for  the  grades 
of  concrete  are  as  follows: 

For  the  arch  rings,  girders,  cantilevers  and 
spandrel  walls  i  above  a  plane  through  bottom  ot 
cantilevers),  and  for  girders,  bents,  floor  slabs, 
and  arch  piers  (above  a  plane  3  ft.  6  ins.  below 
the  springing  line  of  arches),  and  for  encasing 
the  metal  work  for  the  steel  span  over  the  Trin- 
ity River,  the  concrete  shall  be  composed  of  1 
part  Portland  cement.  2  part.s  sand,  and  4  parts 
stone  or  gra\'el  to  jiass  in  an.v  direction  through 
a   IVi-in.   ring. 

Concrete  in  all  cross  spandrel  walls  (below  the 
plane  of  bottoms  of  cantilevers),  in  the  arch 
piers  (below  a  plane  3  ft.  6  ins.  below  springing 
line  of  arches),  and  in  the  two  end  abutments 
and  retaining  walls  shall  be  composed  of  1  part 
Portland  cement.  3  parts  sand  and  .■>  parts  stone 
or  gravel  to  pass  in  .any  direction  through  a 
1'4-in.   ring. 

Concrete  for  curbs,  wheel  guards,  sidewalks 
and  parapets  or  copings  shall  be  composed  of 
1  part  Portland  cement  to  3  parts  of  a  mixture 
of  clean  sand  and  gravel  to  pass  a  ^A-in.  screen 

Tile  bases  of  all  piers,  columns  and  abutments 
shall  be  composed  of  concrete  mixed  in  the 
propoi-tioMs    of    1    part    Portland    cement.    3    p.irts 
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Fig.   10 — Ci.-cle   Centers.    DallasCak   Cliff   Viaduct. 


1  he  tree  end  of  the  slali  rests  nii  a  strip  ot 
asbestos  board. 

The  arch  ribs  are  1  ft.  ■!  ins.  thick  at  the 
crown  and  -3  ft.  thick  at  the  springing  liiics. 
The  nominal  span  and  rise  are  71  ft.  6  ins. 
and  17  ft.  respectively.  The  radius  of  the  in- 
trados  is  46.00  ft.  and  that  of  the  extrados  is 
02.7.^  ft.  The  arch  rib  is  reinforced  with 
35  lines  of  1%-in.  round  corrugated  rods  in 
both  intrados  and  extrados.  The  splices  are 
arranged  to  stagger,  and  the  rods  extend  4  ft. 
into  the  tops  of  the  piers.  The  two  arch 
spans  next  to  the  Trinity  River  span  are  of 
course  subject  to  greater  temperature  stresses 
than  in  the  ordinary  case,  but  these  stresses 
will  not  be  excessive.  The  details  of  the  arch 
centering  are  shown  by  Fig.  <"<- 

Concrete. — Gravel  is  to  be  used  throughout 
for  the  aggregate.  It  is  found  in  the  vicinity 
of  Dallas  in  natural  beds  mi.xed  with  sand. 
In  some  places  there  is  an  admixture  of  clay, 
so  that  considerable  care  must  be  exercised 
to   secure   gravel   of   good   rpiality. 

The  only  satisfactory  broken  stone  obtain- 
able in  the  vicinity  of  Dallas  is  that  jiroduced 
at  Jacksboro,  Tex.  It  is  known  as  Jacksboro 
stone.  It  costs  considerably  more  than  the 
gravel.  \\\  elaborate  scries  of  tests  was  made 
by  Prof.  T.  U.  Taylor,  to  determine  the  rela- 
tive merits  of  Jacksbora  stone  and  Dallas 
gravel.  Table  I  gives  the  average  results  of 
oyer  100  compression  tests  made  with  tw'o 
different  brands  of  cement.  Trinity  and  Lone 
Star. 

In  view  of  these  results  it  was  decided  that 
the  gravel  concrete  is  as  strong  as  the  broken 
stone    concrete    for    the    1:2:4    mixture,    but 


be  niodihed,  if  rcquircil  by  the  engineer,  in 
order  to  produce  the  different  grades  of  con- 
crete   specified. 


sand  and  5  parts  gravel  to  pass  in  any  direction 
through  a  2%-in.  ring,  or  it  broken  stone  be 
used    the    proportions    shall    be    1    part    Portland 
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Fig.  11  —  Diagram  Showing  Method  of  Testing  Supporting   Power  of  Piles. 


Trinity  cement,  manufactured  by  the  .South- 
western .States  ['ortland  Cement  Co.,  is  being 
used.  The  cement  is  furnished  to  the  con- 
tractors liv  the  county.     Tlie  specifications   for 


cement.    3    parts    sand    and    i:    parts    of    broken 
stone  to  pass  a  2>2-in.  ring. 

Steel  Reinforcement. — The  specifications  re- 
quire   the    use   of    round    corrti.galed    rods    or 
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other  (Ulormed  b;irs  of  n  ty|)c  salisfactury  to 
the  engineer,  .\ftcr  the  contract  was  let  it 
was  ilecided  to  use  round  cornigateil  riuls 
throughout.  The  malcrial  for  rciulorcinB; 
bars  is  medium  open  hearth  sieol  having  an 
iiUimate  strength  of  from  (iO.OOU  to  (>8,uii0  lbs. 
per  sq.  in. :  an  elastic  limit  not  less  than  one- 
half  the  ultimate  strength:  elongation  of  23 
per  cent :  the  capacity  to  bend  cold  l.><0"  to  a 
diameter  equal  10  the  thickness  of  the  piece 
tested  without  fracture  on  the  outside  of  the 
bend. 

Trinity  Riz'fr  Sf>aii. — This  span  had  four 
steel  girders  connected  by  steel  cross  girders. 
•Ml  metal  work  is  to  he  encased  in  concrete. 
The  steel  girders  carry  in  direct  compression 
the  horizontal  thrust  of  the  adjacent  arch 
spans.  This  thrust  is  carried  into  the  bottom 
flanges  of  the  girders  by  means  of  special  cast 


sled  shoes,  shown  in  l"ig.  7.  The  uiiriglil 
portion  of  the  shoe  bears  against  the  concrete 
of  the  pier  on  one  side  ami  against  the  cast 
steel  wed.ge  on  the  other,  the  wedge  being 
driven  between  the  cast  steel  shoe  and  the 
end  of  the  bottom  tlangc  angles.  The  girders 
arc  otherwise  of  the  ordinary  type  of  con- 
struction and  the  material  specified  is  medium 
steel  except  for  rivets,  which  are  to  be  of  soft 
steel. 

I.icihling  System. — .At  each  pier  on  either 
side  there  will  be  a  cement  lamp  standard  on 
which  are  to  be  placed  three  I'^-c.  p.,  .■)()-watt 
series  Tungsten  lamps.  Each  lamp  will  be 
encased  in  a  heavy  10-in.  R.  I.  glass  globe. 
The  wiring  system  is  to  be  so  arranged  that 
the  center  light  on  each  post  will  lie  on  one 
circuit  and  the  two  side  lights  on  another 
circuit,  so  that  either  one,  two,  or  three  lights 


in  each  i^riuip  can  be  used,  as  desired.  .-\t  the 
Houston  St.  stairways  the  lamp  standards 
will  have  a  single  lamp  only. 

The  lolal  cost  of  the  structure,  including 
engineering  and  all  incidentals,  will  be  about 
$570,000.  The  cost  per  square  foot  of  floor 
is  about  $2.10,  which  is  a  remarkably  low 
figure  for  a  structure  of  this  height.  The 
contract  was  awarded  to  Corrigan,  Lee  & 
Halpin,  of  Kansas  City,  Mo.  The  concrete 
piles  arc  being  put  in  place  by  the  Gulf  Con- 
crete Construction  Co.  of  Houston,  Texas. 
The  field  work  is  being  carried  out  under  the 
supervision  of  Tlcdrick  &  Cochrane,  consult- 
ing engineers,  Kansas  City,  Mo.,  and  J.  F. 
Witt,  county  engineer.  E.  N.  Noyes  is  resi- 
dent engineer,  representing  the  consulting  en- 
gineers. The  work  was  begun  in  October. 
1010,  and  is  to  be  completed  by  Dec.   1,  I!M1, 


EARTH        AND        ROCK        SECTION 


Methods  and  Some  Costs  of  the  Con- 
struction   of   the   St.    Paul    Pass 
Tunnel. 

BY    K.   C.    WEEDIX.    .ME.M.    .\.    S.   C.   E.* 

The  St.  Paul  Pass  tunnel  is  on  the  line  of 
the  Chicago,  Milwaukee  &  Puget  Sound  Ry. 
where  the  latter  crosses  the  Bitter  Root  range 
of  mountains  on  the  Montana-Idaho  state 
line.  It  is  8,750  ft.  long:  3,41'2  ft.  being  in 
Montana  and  5,338  ft.  in  Idaho.  The  summit 
grade  in  tunnel  is  elevation  4.1(i0  ft.  at  a  dis- 
tance of  3..520  ft,  west  of  the  east  portal  and 
this  point  is  1.020.7  ft.  below-  the  surface.  The 
gradient  is  0.2  per  cent  in  both  directions 
from  the  summit.  The  location  lies  in  a  zone 
of  extremely  great  snow  fall,  possibly  the 
.greatest  in  the  I'nited  States:  the  actual  fall 
during  the  winter  of  1007-08  being  33  ft.  4 
ins.     Fortunately  there  is  little  wind. 

Construction   was  begun   Jan.   18,   1907,   and 


Fig.    1 — Looking    East    from    Summit    along 
Tangent,   St.    Paul    Pass  Tunnel. 


was  completed  March  4,  190!).  The  writer 
assumed  char.ge  for  the  company  on  Dec.  0, 
1907,  or  about  one  year  after  the  work  was 
started. 

The  C,  M.  &  P.  S.  Ry.  practically  parallels 
and  lies  near  the  Northern  Pacific  from  Mis- 
soula to  Taft,  Mont. ;  there  they  diverge,  the 

•Construction  Superintendent  for  J.  G.  White 
&  Co..  Inc..  EnKineers  and  Contractors,  ■f3-4!l 
lO.'ccliange  Place,  New  Yorl^,  N.  Y. 


former  liearing  to  tlie  southwest  and  crossing 
the  range  into  the  valley  of  the  North  Fork, 
a  tributary  of  the  St.  Joe  River. 

Taft  being  the  nearest  point  to  the  tunnel 
on  an  operated  railroad,  2.5  miles  distant,  it 
was  decided  to  locate  the  power  house  there, 
generate  the  electricity  and  transmit  it  to 
substations,  one  at  each  end  of  the  tunnel. 
There  were  two  alternate  propositions,  both 
having  the  main  power  station  located  near 
the  east  portal.  One  provided  for  the  con- 
struction of  a  railroad,  which  would  neces- 
sarily be  on  a  steep  ferade,  from  Taft  to  the 
east  portal.  This  would  be  difficult  and  ex- 
pensive to  operate  on  account  of  both  grade 
and  snow.  The  other  was  to  team  all  ma- 
chinery, fuel  and  supplies  from  Taft  to  the 
power  house.  The  cost  of  either  would  have 
been  greater  and  the  probability  of  uninter- 
rupted service  less  than  that  of  the  one 
adopted. 

-\  wagon  road  was  constructed  from  Taft 
across  the  range  at  great  expense,  over  which 
all  supplies,  machinery,  timber,  etc.,  were 
transported  both  for  the  west  end  of  the 
tunnel  and  for  the  grading  and  liridge  work 
on  the  west  slope. 

This  road  required  a  great  deal  of  attention. 
The  average  traffic  over  it  was  about  100  four- 
horse  teams  per  day  and  the  maximum  aliout 
1(J0  four-horse  teams.  About  (SO  men  w'erc 
required  in  summer  to  keep  the  road  open, 
and  about  twice  that  number  were  required 
in  winter  and  spring.  These  men  were  sta- 
tioned in  three  camps  along  the  road,  one  at 
each  portal  and  one  at  the  summit.  The 
road  was  about  4%  miles  long  and  the  sum- 
mit was  about  1,000  ft.  above  the  portals. 
Fresh  snow  was  attacked  with  a  steel  logging 
plow  pulled  by  24  liorses,  then  a  .30-horse 
wooden  wedge  plow  was  used  and  the  work 
was  finally  linished  with  shovels.  In  spite 
of  this  work  the  road  bed  was  steadily  ele- 
vated during  the  winter  until  it  was  well  n]i 
to  the   roofs   of  the  camp  houses. 

During  the  winter  of  1907-08  a  cableway 
one  mile  long  was  built  from  the  east  portal 
to  the  summit.  This  cableway  was  <lriven  h\ 
a  30-hp.  motor.  Supplies,  fuel,  timber,  etc  . 
were  teamed  from  Taft  to  the  lower  terminal 
near  cast  portal,  carried  on  the  cableway  ti> 
the  summit,  there  transferred  to  wagons  ami 
hauled  down  the  west  slope.  This  method 
obviated  the  long,  heavy  team  haul  up  thi' 
niount.'iin   and   greatly   lessened   the   time. 

'I'he    main     power    station    equipment     cmi 
>isted   of   the    following   items: 

0  l.'iO-hp.    .\tlas    liigli    pressure    tubular    boiler.-. 

set  up  in  batteries  of  two. 
2  Blaise  Sx5.\10-in.  boiler  feed  pumps. 
2  Fairbanks-Morse      5V4x3%x5-in.      boiler      feed 

pump. 

1  BlaUe    14xTi4xl2-in.    underwriters    lire    pump, 

normal  capacity  500  gals,   per  minute. 

1  Blake     14x22x24-in.    air    pump    and    jet     con- 

denser. 

2  2flx4S-in.   Corliss  engines. 

1  14x28x20-in.  tandem  compound  McEwen  en- 
gine direct  connected  to  a  200-kw.  3-phase. 
GO-cyclc.   2.200-voIt  generator. 

1   17x22-in.    Alias   engine. 

1   lOxlfi-in.    Atlas   engine,   driving  exciters. 


2  2ni|-kw.     3-phase,     2.200-volt.     GO-cycle,     G.     E. 

generators  belted  to  the  Corliss  engines. 

1  200-kw.  3-phase.  2.200-volt,  60-cycle,  engine 
type.  Westinghouse  generator,  direct  con- 
nected to  McEwen  engine.  A  17i^-kw.  125- 
volt  Westinghouse  exciter  was  belted  to  this 
generator. 

1  35-kw.  125-volt  G.  E.  direct  connected  gen- 
erator,  used   for  exciter. 

3  2D0-kw.  2,200  to  6.600-volt,  60-cycle  transform- 

ers— oil  cooled. 
3  Sets  of  6.600-vott  multigap  lightning  arresters 
with    choke    coils    and    all    necessary    switch 
board   panels,   connections,   volt   meters,    cir- 
euit  breakers,  etc. 

The    machine    shop    equipment    was    as    fol- 
lows : 

1  24-in.  X  14-ft.  New  Haven  heavy  duty  engine 
lathe. 

1    Four-jaw   chuck,    16-in.    diameter. 

1  20-in.  Hoefer  back  geared  drill  press  fitted 
for  No.   3   drill   socket. 

1  30-in.  Wallcott  &  Wood  geared  shaper.  ex- 
tended base  and   counter  shaft. 

1  No.  96  Forbes  belt  and  hand  driven  pipe  ma- 
chine with  dies  from  1  in.,  to  6  ins.  witli 
cutting   off   attachment. 

1  Blacksmith  outfit  complete. 


Fig.  2 — View     Showing     Completed     Timber 
Lining  of  St.  Paul    Pass  Tunnel. 

(Large  Pipe  in  Roof  is  Ventilating  Pipe.  .Small 
Pipe  is  High  Pressure  Line.) 

The  power  station  was  protected  by  a  good 
gravity  water  system  in  addition  to  that  af- 
forded by  fire  pump.  The  capacity  of  plant 
was  750  kw.  and  the  alternating  current  was 
carried  to  the  sub-station  at  each  end  of  the 
tunnel— 2%  miles  to  the  east  end  and  4% 
to  the  west  end — over  a  transmission  line  of 
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three   No.  4  copper  uin:>   supported  on  cross 
;inns  bolted  to  tree  Iruiik.s  ;i1)out  35  ft.  high, 
■overed    by 


The    cross    arms    wen 
iioards    nailed    together 


in 


the 


lxl2-in. 
shape    of    an 


1,203  cll.  tt.  of  I'lT.-  air  p. 
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Fig.  3 — Cross  Section   of  St.   Paul    Pass  Tunnel. 


.■\  to  protect  the  wires  from  .snow,  and  pre- 
vent short  circuiting.  Tlie\'  arc  shown  bv 
Fig  1. 

.At  each  sub-station  the  current  is  stepped 
down  from  G.tjOO  vohs  to  440  volts  through 
three   100   kw.,   oil   cooled   transformers. 

The  east  end  sub-station  equipment  com- 
prised the   following  items : 

2  220-hp.  60-cycle.  3-phase.  41il-volt.  «.  E.  in- 
duction  motors,    driving  uoinpres.sor.s. 

\  loo-hp..  fiO-cyel-e.  3-phase.  llO-volt,  G.  E. 
induction  motor. 

1    100-kw.   575-volt,  G.  E.,  D.  C.  generator. 

1  50  lip.  2-pole  Thompson-Houston  500-volt 
D.    C.   generator. 

I   5fl-hp.   500-volt  Westingliouse  D.  C.  motor. 

1   30-hp.    4-pole.    500-volt   Westinghouse  motor. 

■_'  Westinghouse-Baldwin  electric  locomotives 
fitted  with  2  No.  64.  500-volt.  D.  C.  motors. 
24-in.  gage. 

-'  7V>-kw.  500  volt  motors. 

::  100-kw.  6.600  to  440-volt,  no-ryele.  G.  E.,  oil 
cooled  transformers. 

:;  Ty2-kw.  440  to  110/220-voIt  Westinghouse  oil 
cooled  transformers. 


1  No.   2   Root   blower  with   5.000  ft.  S-in.   galvan- 
ized iron  air  pipe. 
1  16-in.   swing  saw. 
1  Numa  drill  sharpener. 
1  No.   1..  20-in.   self  feed  drill  press. 
1  Walcott  engine  lathe,   IS-in.  swing,    12-ft.   bed. 
1  Model    20    Marion    shovel. 
25  Ingersoll-Rand  3V^-in.   air  drills. 

The  equipment  at  the  west  end  was  prac- 
tically a  duplicate  of  that  at  the  east  end 
except  that  the  air  drills  used  were  Wood 
drills  made  by  the  Wood  Drill  Works,  Pat- 
erson,   .\.  J. 

The  compressors  at  each  end  furnished 
power  to  13  drills  ( S  in  headiti.i;  and  '\  on 
bench),  the  Marion,  model  20  shovel,  the  drill 
sharpening  machine,  a  welding  hammer  anil 
two  forges.  The  Marioti  shovels  were  con- 
structed especially  for  this  character  of  work, 
the  booms  being  short  to  permit  swinging 
between  the  linitig  timbers  and  were  ecptipped 
w'ith  1%  cu.  yd.  dippers.  Drill  bits  were  up- 
set,  reshaped  and  sharpened   on   a   Numa,  air 


TABLE    1.  — PROGRESS    REPORT   OF  ST.    P.AIL   F'.ASS  TI/NXEL. 


Date. 


-Feet  Driven,    East   End. 

Heading.         Bench.  Tunnel. 


Pe»t  Driven.  West  ICiid. 

Heading.         Bench.  Timnel. 


Total 

Feet  Driven. 

Tunnel. 


.Ian 15  

Keb 1%  as  ... 

.Mar 72  110  ... 

April     68  17S  ... 

Mav    74  252 

.fiinc    113  345  ... 

.lulv   121  46i;  . . . 

Aug 94  560  .  .  . 

Sept 64  624  123 

Oct 126  750  172 

Nov inn  "  S50  13lt 

Dec 54  ;M14  VM 

190S. 

■Ian 200  1,104  24i; 

Feb 247  1,351  22!) 

.Mar     218  1,563  205 

.\pril    259  1.S2S  217 

.Mav    241  2,069  29S 

■lune    203  2,272  .325 

July     249  2,521  207 

Aug 31S  2,S39  200 

Sept 306  3,145  218 

Oct 320  3,465  272 

Nov 340  3,S05  328 

Dec 357  4,162  284 

1909. 

■Tan .■!41  4, .",03  333 

f'eb 41;  4. .-,49  350 

Mar 47 


11.5 

19.0 

11.5 

19.5 

36.0 

55.0 

36.0 

55.0 

34.0 

S9.f) 

34.0 

89.0 

37.0 

126.0 

37.0 

126.0 

46^5 

172.5 

46.5 

172.5 

60^5 

233.0 

60.5 

233.0 

47.0 

280.0 

?6 

13.0 

60.0 

293.0 

93.5 

373.5 

38 

64 

19.0 

32.0 

112.5 

405^5 

295 

149.0 

88 

152 

44.11 

76.0 

193.0 

598.5 

434 

119.5 

612.0 

91 

243 

45.5 

121.5 

165.0 

763.5 

630 

125.0 

767.0 

i.-.o 

393 
1 

75.0 

196.5 

200.0 

963.5 

S76 

223.0 

9SI0.O 

159 

50 

104.5 

301.0 

3 ''7  5 

1.291.0 

1,105 

238.0 

1,228.0 

285 

837 

19:' 

242 

238.5 

539.5 

476.5 

1,767.5 

1.310 

211.5 

1,439.5 

:'86 

1,123 

218 

460 

252.0 

791.5 

463.5 

2.231.0 

1.527 

23S.0 

1,677.5 

1,39s 

193 

t;5.3 

234.0 

1,025.5 

472.0 

2.703.11 

1,S25 

269.5 

1,947.0 

329 

1,727 

263 

tno 

296.0 

1.321.5 

565.5 

3.268.5 

2,150 

264.0 

2,211.0 

333 

2,060 

309 

1.22  5 

321.0 

1.642.5 

385.0 

3.833.5 

2.357 

22S.0 

2,439.0 

295 

2  355 

319 

],544 

307.0 

1,949.5 

535.0 

4.388.5 

2.557 

259.(1 

2.698.0 

310 

2.065 

415 

1,959 

362.5 

2.312.0 

621.5 

5.010.0 

2.775 

262.0 

2,960.0 

254 

2,919 

3,33 

2.292 

IWW.'i 

2.605.5 

555.5 

3.563.5 

3,047 

296.0 

3,256.0 

3,11!' 

3)2 

2.63  t 

284.5 

2.890.0 

580.5 

6,146.'i 

3..375 

334.0 

3,590.0 

268 

3.414 

,527 

3.161 

397.;) 

3.287.5 

731.5 

6.877.5 

3,639 

320.5 

4'.2n.5 

29  S 

3.712 

304 

3.465 

301.0 

3.588.5 

621.5 

7,499.0 

3,992 

337.0 

4.548.5 

385 

4  097 

448 

3.913 

416.5 

4,005.0 

733.5 

8.252.5 

4,342 

198.0 

4.746.5 

104 

4,201 

4  IIS 

1.321 

256.0 

4,261.0 

454.0 

8.706.5 

4, 3  .SO 

23.5 

4,770.0 

10 

1,361 

20.0 

4.281.0 

43.5 

8,750.0 

driven,  drill  shar|)enitig  in.uhiuc  th.it  proved 
to  be  a  great  f.actor  in  making  rapid  progress. 

The  ventilation  of  the  tunnel  was  accom- 
plished by  tb.e  use  of  an  Exeter  fan  operated 
as  an  exhauster,  exhausting  through  a  ■J4-in. 
galvanized  iron  pipe  made  up  in  30-ft.  lengths 
with  flanged  joints  and  paper  gaskets.  The 
end  of  this  pipe  was  maintained  at  a  distance 
liehind  the  bench  sufficient  to  prevent  the  pipe 
from  being  dented  and  perforated  by  shoot- 
ing. A  No.  ■_'  Root  blower  was  also  operated 
to  pump  fresh  air  into  the  tunnel  through  an 
8-in.  galvanized  iron  pipe.  The  latter  pipe  was 
carried  close  to  the   heading  face. 

The  tunnel  was  driven  by  the  top  heading 
method.  The  material  in  general  was  a  lam- 
inated quartzite  with  talc  between  the  strata, 
but  the  character  changed  often,  which  neces- 
sitated changes  iti  the  tnethod  of  conducting 
the  work. 

The  headin,g  was,  when  the  material  per- 
mitted, driven  w'itb  a  full  face  following  it 
as  closely  as  practicable,  usually  from  50  ft. 
to  liO  ft.  with  the  timber  lining,  but  often  it 
became  necessary  to  drive  small  side  drifts 
for  the  wall  plates  and  carry  the  arch  timbers 
within  2  ft.  of  the  face.  Usually  ti  drills 
were  operated  abreast,  driving  the  full  head- 
ing face,  two  on  one  column  about  3  ft.  each 
side  of  the  center  line  and  one  on  a  column 
in  each  corner.  These  were  followed  by  a 
"trimmer"  taking  off  all  points  to  obtain  the 
correct  section.  This  work  was  followed  by 
a  special  timber  crew  erecting  the  timber  lin- 
in.e. 


Fig.  4 — View  of  the   West   Portal. 

The  packing  back  nf  lagging  on  side  walls 
from  the  sills  to  the  height  a  man  could 
shovel  is  the  natural  material  excavated  from 
the  bench  ;  from  this  elevation  to  the  wall 
plates  and  nver  the  arch  the  packing  is  cord 
wood  driven  tight  and  wedged.  Wood  pack- 
ing was  not  particularly  objectionable  here  as 
the  tunnel  was  very  wet.  The  headin.g  ma 
tcrial  was  sho\eled  into  1  cu.  yd.  end  duir.p 
cars,  pushed  by  hand  to  a  chute  back  of  the 
liench  a«d  dumped  into  a  car  on  a  side  tr.ack 
on  the  bench  level.  The  heading  track  was 
supjxirted    over    the    bench    by    timbers    S])an- 
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iniiK  the  tunnel  and  resting  on  the  wall  plales_. 
The  bench  was  driven  bv  4.  and  at  times.  •"> 
ilrills  working  on  the  floor  level ;  occasionally 
it  was  necessary  to  drill  "down"  holes  and 
also  at  some  places  where  the  material  was 
particularly  hard  it  was  necessary  to  take  out 
a  sub  bench.  In  fact,  many  different  tuunel- 
iiiS  methods  were  resorted  to.  as  circnm- 
-i:uu-is    .lict.ilid       T'lo    timliiT    liiiiiii;    on    tlic 


plicuonicnal  and  that  the  ctYorl  to  niauuaiu 
this  record  was  splendidly  sustained :  the 
monthly  average  for  tlic  twelve-month  1!»08, 
beins;  0-14.G  ft.  .-Xs  will  be  seen  the  average 
monthlv  progress  for  1007  was  80.:!  ft.  and 
for  l!ld8,  "i-U.ti  ft.  The  highest  records  of 
daily  progress  were  Nov.  17,  18  and  19,  1908, 
and  were,  respectively,  23.5  ft.,  S'2.!)  ft.,  and 
■.'8.^   ft. 


Fig.  5 — View  from   West   End   of  St.   Paul    Pass  Tunnel. 


bench  was  done  by  the  regular  bench  crew. 
The  completed  lining  is   shown  by   Fig.  2. 

The  air  shovels  loaded  all  bench  material 
nito  1%  cu.  yd.  Pcteler  cars  which  were  spot- 
ted by  horses,  but  hauled  out  of  and  into  the 
tunnel  by  two  1.5-hp.  electric  locomotives  at 
each  end — from  8  to   11  cars  to  the  train. 

The  heading  muck  cars  were  run  out  on  a 
platform  over  the  bench  workings  a  distance 
of  1.50  ft.  to  a  muck  cimte  leading  to  the 
tunnel  trains  on  a  track  below.  This  plat- 
form was  built  ahead  as  the  bench  progressed 
and  new  chutes  were  added  as  required.  In 
front  of  the  bench  were  two  narrow  gage 
tracks  on  the  sides  of  the  tunnel  with  a  cross- 
over beyond  the  chute  for  the  heading  muck. 

The  electric  locomotive  hauled  the  cars  to 
the  crossover  and  the  cars  were  hauled  by  a 
horse  from  here  to  be  loaded  and  returned  to 
the  outgoing  track.  .Xt  the  east  portal  the 
dump  began  just  outside  the  approach.  Here 
a  60-ft.  till  had  to  be  made  for  the  main  line. 
At  the  west  portal  there  was  a  haul  of  about 
2,-500  ft.  to  a  70-ft.  fill  about  600  ft.  long. 
Snow  gave  trouble  on  the  dumps  and  10  or 
12  men  were  required  in  winter  to  keep  the 
track  open  on  the  west  side  and  on  the  east 
side  a  temporary  snow  shed  was  erected  over 
the  dinky  track. 

The  overbreak  was  carefully  measured 
every  8  ft. — oftener  when  necessary — and  av- 
eraged 2.94  cu.  yds.  per  lin.  ft.  of  tunnel.  The 
total  quantitv  removed  was  21.5  cu.  yds.  per 
lin.   ft.  ' 

A  track  incline  connecting  the  beading  and 
bench  tracks  was  utilized  for  transporting 
timber  and  tools  to  the  heading.  This  in- 
cline was  so  arranged  that,  as  the  bench  ad- 
^■anced,  it  could  easily  be  moved  forward,  and 
tlie  timbers  supporting  the  heading  track 
could  be  taken  down  and  used  ahead.  The 
incline  kept  all  heading  operations  away  from 
the  bench,  and  as  the  work  was  conducted  on 
the  bonus  system  the  bench  operations  were 
not  interfered  with  by  the  carrying  of  tools, 
machines  and  timber  into  the  heading,  and 
consequently  the  liench  operatives  could  not 
complain    of   bein.g   discriminated   against. 

The  bonus  system  consisted  in  giving  $2  to 
the  foreman  and  $12.50  for  distribution  among 
the  men  for  both  heading  and  bench  above 
'■Wz  ft.  per  shift  based  on  the  monthly  av- 
erage 

The  progress  rccoril  is  .shown  in  Table  I,  a 
study  of  which  will  quickly  impress  the 
reader    with    the    fact    that    the    progress    was 


The  view.  Fig.  2.  and  the  drawing.  Fig.  3. 
clearly  show  the  type  and  design  of  timber 
lining.  The  timbers  are  r2-xl2-in.  Oregon  fir  ; 
posts  10  ft. :  wall  plates  are  18  ft.  long  and 
have  a  lap  joint  of  12  ins.  fastened  together 
with  two  %t-in.  bolts.  The  sills  were  4  ft. 
long,  and  the  arch  is  made  up  of  five  seg- 
ments with  joints  slotted  for  a  %x2%xl2-in. 
key.  The  usual  spacing  of  the  ribs  was  4  ft. 
c.  to  c,  but  this  was  reduced  as  the  pressure 
became  greater.  In  some  jilaces  the  timber- 
ing was  placed  without  spacing  between  the 
ribs.  The  lagging  over  the  arch  is  4  ins. 
thick,  but  that  on  the  walls,  where  any  at  all 
was  used,  varied  from  4  ins.  to  2  ins.  in 
thickness  according  to  the  caving  propensi- 
ties of  the  material.  The  concrete  lining  and 
floor  indicated  in  Fig.  4  was  placed  at  those 
sections  of  the  tunnel  where  the  pressure  was 
'Greatest  and  a  year  after  the  driving  was  com- 
pleted. 

Where  the  pressure  was  very  great,  a  built 
up  arch  rib  was  substituted   for  the   snliil  tim- 


also  more  closely  approached  the  true  cir- 
cular  arc. 

Both  substations  were  equipped  with  a 
complete  bl;icksmithing  outfit.  The  framing 
sheds  were  equipped  with  motor  driven  swing 
saws   for  cutting  wedges  and   lagging. 

Two  .shifts  of  10  hours  each  were  worked 
until  about  six  months  prior  to  the  date  of 
completion,  when  the  time  was  changed  to  11 
hours  per  shift.  Shifts  changed  from  day  to 
night  and  vice  versa  every  two  weeks  The 
wa.ge   rales  were  as   follows : 

For  10  hrs. 

.Sliift    bosses $4.75 

-Machine    runners 3.75 

.Machine     helpers 3.25 

lu.sKle    laborers 2.75 

Outside     laborers 2.25 

( ':i rpentors     4.00 

No  complete  records  are  available  of  the 
cost  of  the  work  but  the  following  figures  are 
averages  taken  on  the  work  when  it  was  pro- 
ceeding at  the  usual  rate.  They  do  not  in- 
clude  interest   and  ,g:eneral  office  expenses. 

Per 

UrivitiK.  Un.  ft. 

Ijlhor     %  84.50 

Power   house   labor 7.00 

iCiiiiineering'  and  superintendence 3.00 

Coal.  25  tons  per  24  hrs.  at  $2.50 4.16 

Freight    on    coal 3.20 

Plant.  50%  of  cost  chgd.  against  the  work     15.00 

Power   house  repairs 8.75 

D.vnamite  heading.  27  lbs.  60%  at  16%c...       4.45 

Dynamite  bench,  23  lbs.,  40%  at  12c 2.76 

Caps  and  fuse 2.10 

Rubber    clothes 4.62 

Drill  repairs,  small  tools,  etc 13.65 

AX'ater    system ,35 

c'amps     1.10 

Total    $154.64 

Per  M        Per 

Timbering.  ft.  B.  M.    lin.  ft. 

Timber  delivered  at  Taft $18.60     $    9.25 

Timber    teaming    from     Taft,     2^4 

miles     4.00  2.00 

Timber    framing 4.50  2.25 

rord  wood:  cutting  $2,  teaming  $2     4.09  .40 

Iron    .40 

Erecting  on   bench 2.00 

Erecting  in  heading 2.35 

Total    ■ $  18.65 

Grand  total  cost  of  timber  lined  tunnel     $173.29 

The  tunnel  is  on  tangent,  but  there  is  a 
curve  to  the  right  at  the  east  end  and  a  curve 
to  the  left  at  the  west  end  (stationing  in- 
creasing toward  Seattle)  and  the  spirals  ex- 
tend 20  ft.  into  the  tunnel.  The  east  ap- 
proach cut  is  approximately  60  ft.  deep  and 
the  west  cut  about  75  ft.  deep ;  these  condi- 
tions necessitated  very  short  sights  for  pro- 
ducing the  line  into  the  tunnel.  Fig.  4  shows 
the  natural  conditions. 

Owing  to  the  profile  of  the  surface  and 
depth  of  snow  it  was  necessary  to  locate  all 
the  transit   points   on   towers. 


Fig.    6 — West    End    Camp    Buildings.    St.    Paul    Pass    Tunnel. 


ber  segmental  rib.  It  sustained  greater  weight 
without  distortion,  was  inore  quickly  erected 
and  did  not  collapse  when  an  unusually  hcav\ 
shot   in    the   bench   lowered    a   wall    plate.      It 


The  frame  work  of  these  towers  was  made 
of  round  timbers  and  had  a  spread  at  the 
base  of  15  ft.  at  the  top  6  ft.  and  braced  well 
in   both  directions.     A   platform  was  built  on 
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llie  top  01  the  tow<.T>  1...  which  access  vva^ 
had  by  means  of  laddri ,.  Immediately  after 
the  transit  points  wer.-  established  on  the 
towers  they  were  carefull\-  referenced  so  they 
could  be  accurately  reset  if  the  towers  should 
shift,  which  they  did.  This  llinisy  method  of 
monumenting  the  alinenieut  of  a  tunnel 
nearly  two  miles  long  is  justly  open  to  criti- 
cism, and  it  is  greatly  to  the  credit  of  the 
resident  engineer,  Mr.  .A.  E.  Hammond,  and 
his  assistants,  that  they  succeeded  in  trans- 
ferring the  line  into  the  tunnel  with  such 
accuracy  and  precision  that  the  closure  was 
almost   perfect. 

The  greatest  difficulty  of  this  work  was 
establishing  accurately  the  first  points  inside 
the  tunnel  owing  to  the  refraction  occasioned 
by  the  meetin.g  of  the  warm  air  currents  in- 
side the  tunnel  and  the  cooler  air  at  the 
portals.  It  was  necessary  to  repeat  these 
observations  many  times,  .uid  when  the  degree 
of    temperature    inside    and    outside    was    ap- 


Methods  of    Constructing  and    Sinking 

The  Steel  Tubes  for  the  Traction 

Tunnel  at  La  Salle  St.,  Chicago. 

The  La  Salle  St.  tunml,  ihe  last  of  the 
three  tunnels  under  the  Chicago  River  which 
were  required  by  the  f.  S.  government  engi- 
neers to  be  lowered  to  roiifi)rni  with  the  reg- 
ulations' of  the  War  IJepartmcnt,  was  sunk  to 
its  place  in  the  bed  of  the  Chicago  River  on 
April  2,  1911.  The  steel  tulies  lined  with  con- 
crete are  278  ft.  long,  21  ft.  in  height  .-ind  41 
ft.  wide  over  all.  They  arc  liuilt  symmetrical- 
ly about  a  center  longitudinal  axis.  The  cen- 
ter longitudinal  wall  is  H  ft.  thick,  IT  ft.  high 
and  forms  a  heavy  reinforced  concrete  gir- 
der the  entire  length  of  the  tubes.  The 
tubes  were  erected  in  a  dry  dock,  floated  to  the 
site  which  had  liccn  dredged  to  receive 
them,  and  sunk  to  a  depth  giving  27  ft.  of 
water  above  them. 

History. — In  1904  an  act  was  passed  by  the 


tunnel  e.xtendin.g  from  Randolph  St.  on  the 
south  to  Michigan  St.  on  the  north,  a  dis- 
tance of  2,000  ft.t  Each  bore  will  accommo- 
date a  single  track  with  ample  room  along  the 
outside  walls  for  cables  and  conduits.  The 
design  is  such  that  a  connection  can  be  made 
at  either  end  with  a  subway  without  inter- 
fering with  traffic  through  the  tunnel ;  and 
entrances  are  also  provided  at  either  end  for 
the  temporary  use  of  the  surface  cars  jjeuding 
the  construction  of  the  Chicago  subways.  The 
tunnel  will  be  the  main  artery  connecting  ter- 
ritory north  of  the  Chica.go  River  with  the 
subway  in  the  business  district. 

The  plans  prepared  by  the  engineers  con 
teniplated  the  execution  of  the  work  by  the 
open-cut  method,  but  owing  to  the  fact  that 
the  U.  S.  government  engineers  objected  to 
obstructing  the  river  with  cofferdams  the 
twin-bore  steel  tunnel  was  designed.  The 
government  engineers  permitted  the  construc- 
tion of  cofferdams  for  a  distance  of  iin  ft.  in 


So/iceLJ  ^i-ti- 


Fig.   1 — Showing   Details  of   La   Salle   St.   Tunnel   Tubes   in    Transverse  and   Longitudinal    Sections. 


pro.Mir.atelv  the  same.  The  points  inside  the 
tunnel  w'ere  fine  scratches  on  the  heads  of 
tacks  <lriveii  into  a  wood  block  embedded  in 
a  concrete  monument  from  which  all  tem- 
porary points  were  set.  Permanent  monu- 
ments were  approximately  "lOo  ft.  apart.  The 
levels  were  run  with  a  22-in.  Guriey  instru- 
ment, and  the  alinement  with  an  ordinary 
Bulf  &  Butt  transit.  The  final  result  of  the 
instrument  work  was  as  follows :  Alinement 
checked  to  0.03  ft.  Levels  checked  to  0.01  ft. 
Measurement  checked  to  0.1-3  ft. 

The  tunnel,  shops  and  camp  buildings  were 
lighted  by  electricity,  and  a  splendid  gravity 
water  system  with  a  loO-ft.  head  provided  an 
ample  supply  for  all  purposes  including  effi- 
cient lire  protection.  Hydrants  were  con- 
veniently located  about  shops  and  camp  and 
100  ft.  of  2-in.  hose  was  attached  to  each 
hydrant — all  protected  from  the  weather.  The 
camp  had  shower  liatlis  for  the  use  of  all  em- 
ployes. 

Substations,  power  house  and  headquarters 
building  were  connected  bv  telephone.  There 
was  a  hospital  service  under  efticient  man- 
agement and  the  railroad  division  of  the  Y. 
M.  C.  .\.  had  a  large  and  commodious  build- 
ing, under  the  direction  of  a  regular  secre- 
tary, devoted  to  the  comfort  and  amusement 
of  the  workmen. 

The  work  was  done  under  Mr.  E.  J.  I'ear- 
son.  Chief  Engineer  of  the  Chicago,  Mil- 
waukee &  Puget  Sound  Ry.  Co.  Winston 
Bros.  Co.  were  the  contractors,  while  the 
writer  was  tunnel  engineer  for  the  railway 
companv. 


Congress  of  the  United  States  declaring  each 
of  the  three  tunnels  under  the  Chicago  River 
to  be  an  unreasonable  obstruction  to  naviga- 
tion. The  War  Department,  acting  under 
obedience  to  the  act  notified  the  city  of  Chi- 
cago and  the  City  Council  passed  an  ordi- 
nance requiring  the  tunnels  to  be  lowered  so 
as  to  cease  to  be  an  obstruct!' in  tn  navigation. 
Work  was  begun  on  the  Van  Buren,  the 
Washington*  and  the  La  Salle  St.  tunnels,  but 
during  the  work  on  the  latter  such  serious 
leaks  occurred  that  the  tunnel  was  filled  witli 
water  and  all  work  on  it  was  abandoned.  In 
1908  the  Board  of  Supervising  Engineers  was 
organized,  which  assumed  charge  of  all  re- 
construction for  the  Chica.go  Railways  Co. 
This  board  immediately  set  to  work  upon 
plans  for  the  reconstruction  of  the  La  Salle 
St.  tunnel.  Plans  were  prepared  for  si.x  types 
of  tunnel,  consistin,g  of  (L)  a  sin.gle-bore 
lirick  of  2(l-ft.  span.  (2)  a  single-borc  rein- 
forced concrete  tunnel  of  20  ft.  span,  (3)  a 
twin-bore  brick  tunnel  (each  liore  of  14-ft. 
span).  (4)  a  twin-bore  reinforced  concrete 
tunnel  (each  liore  of  1  1-ft.  span).  ( -"i )  a  com- 
bined twin  and  triple  bore  reinforced  concrete 
tunnel  and  (0)  a  triple-bore  steel  shell  for 
use  in  the  river  section  in  oombination  with  a 
tri])le-bore  land  tunnel. 

The  general  pl.in  for  reconstruction  of  this 
tunnel   provides    fi>r   a   permanent    double-bore 

*See    Enginrering-Contraetin^.    April    2(t.    1!110. 

tSee  Engineerjns-Contractin;?.  .Tan.  11.  1911. 
Methods  of  Constructing  the  Lantl  .Sections  of 
the  IjiS.nllc   Street   Tunnel. 


side  the  dock  lines,  thus  leaving  \W  ft.  free 
for  navigation  at  all  times. 

An  addenda  to  the  original  contract  states 
that  the  M.  H.  McGovern  Co.,  contractor  for 
the  work,  agreed  to  build  the  river  section  of 
the  tunnel  by  the  steel-tube  method,  "the  cost 
of  the  same  not  to  exceed  the  amount  orig- 
inally estimated  for  doing  the  work  by  the 
open-cut  method."  Representatives  of  the 
contractor  presented  sketches  for  the  design 
of  a  twin-bore  steel  tube  which  was  similar  to 
that  previously  developed  by  the  chief  engi- 
neer of  the  board,  Mr.  Bion  J.  Arnold.  These 
^ketches  were  later  developed  by  the  consult- 
ing engineers  for  the  contractor,  E.  C.  and  R. 
M.  Shankland,  ;in,l  the  plans  were  approved 
by  the  board 

Pcsigii. —  In  designing  the  twin-bore  steel 
shell  the  scheme  of  the  French  engineers  for 
carrying  the  Metropolitan  railway  tunnel  un- 
der the  Seine  at  Paris  was  considered.  .\  de- 
scription of  this  is  given  in  another  cohimn  in 
this  issue.  This  method,  however,  would  have 
iiuiiUcd  the  use  of  the  open-cut  method  in 
the  river  ,in<l  was  therefore  out  of  the  ques- 
tion. The  incthod  used  by  thi-  Michigan  Cen- 
tral Ry.  in  sinking  its  tunnel  under  the  river 
■at  Detroit  was  more  closely  followed,  but  the 
design  of  the  La  Salle  tubes  accomplished  a 
lar.ge  saving  in  material  over  that  employed  in 
the  Detroit  tunnel  (Exgixf.hring-Contr.\ct- 
iX(i,  March  2.  1910).  The  Detroit  steel  cylin- 
ders were  separated  by  about  2  ft.  of  concrete 
and  were  entirely  encased  in  a  mass  of  con- 
crete varying  in  thickness  from  2  ft.  at  the 
sides   to   li    ft    above  the   tops   and   below   the 
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bottoms  of  the  tubes.     The  tubes  were  after- 
ward lined  with  20  ins.  of  concrete. 

The  La  Salle  tubes  do  not   form  two  com- 
plete cylinders,   but   have  been  drawn  closer  to- 


latticed  steel  cohnuiis  shown  in  Fig.  1.  The 
tubes  are  lined  with  concrete,  which  varies  in 
thickness  from  about  2  ft.  at  the  top  to  about 
3*-^   ft.  near  the  bottom.     This  lining  was  de- 


of  pressure.  No  concrete  is  placed  outside  of 
the  steel  shell  except  to  level  off  the  depres- 
sions above  and  below  the  center  walls  wlierc 
the  tubes  join  each  other. 


Fig.  2 — Showing  Method  of  Sinking  the  La  Salle  St.  T  unel  Tubes.  Chicago. 

getlier,  so  that  their  circumferences  overlap.  signed  according  to  the  elastic  theory  of 
,A  .S-ft.  concrete  wall  separates  the  two  pass-  arches  and  the  concrete  was  made  thicker 
ages   and   this   contains   as   reinforcement   the       from  arch  to  invert,  closely  following  the  line 


The  steel  shell  is  made  of  %-in.  plates  and, 
as  mentioned  above,  is  278  ft.  long,  27  ft. 
high  and  41  ft.  wide.  The  plates  are  united 
by  Gx6-in.  angles  at  the  vertical  wall  in  the 
center.  The  tubes  are  also  stiffened  by  plate 
and  angle  gussets  above  and  below  the  cen- 
tral wall  at  intervals  of  7%  ft.  The  angles 
of  the  upper  gussets  form  a  level  surface  at 
the  top  of  the  tubes  and  those  at  the  bottom 
were  made  to  form  a  small  angle  more  easily 
to  secure  a  bearing  in  the  trench.  The  tubes 
are  stiffened  on  the  inside  with  Z-bar  ribs 
placed  on  an  average  a  fraction  less  than  4 
ft.  apart.  Tliese  hold  the  shape  of  the  shell 
during  construction  and  are  drilled  to  receive 
the  %-in.  longitudinal  reinforcing  bars  placed 
in  pairs  at  11%-in.  centers,  as  shown  by  Fig. 
'^.  The  Z  bars  serve  also  to  lock  the  shell  to 
the  concrete  lining  after  the  concrete  has  set. 
.Vn  additional  bracing  was  placed  in  the  tubes 
to  hold  their  shape  during  the  sinking  con- 
sisting of  1%-in.  rods  with  tnrnbuckles,  as 
shown  by  Fig.  3,  and  a  10x1 0-in.  post  to  react 
a.gainst  the  greatest  inward  pressure,  which  is 
near  the  invert. 

Steel  Work. — The  steel  shells  were  erected 
in   a   dry   dock   on   the   north   branch   of   the 
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Chicago  River.  The  material  was  haiKllecl 
from  the  bank  to  place  iti  tlic  structure  by  a 
stiff-leg  traveling  derrick  'rhc  accompanying 
view.  Fig.  3  shows  the  Cduditions  and  prog- 
ress of  the  work  on  Aw^  ]ii,  I!llo.  The  steel 
work  was  built  and  erect nl  by  the  Henry 
Pratt  Co.  of  Chicago.  'Plie  weight  of  the 
steel   is  about  479  tons  and  about  100,000   %- 


Crete  was  then  iimn-ed  tlirniiijh  lloles  ni  the 
steel  shell.  The  work  of  Cdncreting  the  cen- 
ter wall  was  then  begun  and  the  forms  were 
built  for  it  so  as  to  include  a  very  short  sec- 
tion of  both  arch  and  invert.  The  fonus 
were  carried  up  gradtially  so  as  to  permit 
dumping  of  concrete  from  wheelbarrows  from 
the     runways.       The     runwa\s     were     at     first 


the  work  of  lining  the  interior.  Two  1  cu.  yd. 
Foote  mixers  were  erected  on  platforms  on 
the  tubes  at  eacli  end.  The  mixers  were 
placed  on  rollers  so  that  they  could  be  used 
to  chute  concrete  into  the  manholes  of  either 
tube.  In  this  way  the  lon.g  wdieelbarrow  haul 
within  the  tube  was  limited  to  one-half  the 
total   length   of  the  tube.     The  shifting  of   tlie- 


Fig.  3 — View   of   Steel    Tubes   being    assembled   at    Dry    Dock. 


in.  rivets  were  driven  for  its  erection.  The 
seams  were  caulketl  inside  and  outside.  The 
average  number  of  men  employed  for  the 
erection  was  between  5-J  and  00  and  the  time 
for  erection  was  about  00  days. 

Concrete  IVork  in  Dry  Dock. — .Xfter  the 
steel  construction  had  proceeded  sufficiently  a 
concrete  plant  was  erected  near  one  end  of 
the  tubes.  A  Chicago  1  cu.  yd.  mixer  was 
supported  under  a  trestle  work  carrying  a 
platform  from  one  side  of  the  dry  dock  to  the 
opposite  side.  The  material  was  brought  from 
storage  piles  on  the  bank  in  wheelbarrows  and 
dumped  into  the  mixer  hopper  from  the  plat- 
form.    At   the   discharge   of   the   mixer,   run- 


Fig.  4 — View  of   Interior  of  Tube  at  Time  of   Floating. 


placed  about  -j  ft.  above  the  bottom  of  the 
tube  and  later  were  placed  about  -J  ft.  from 
the  top.  A  view  of  the  center  wall  completed 
with  the  forms  in  place  is  shown  by  Fig.  4. 
This  also  shows  the  diagonal  rods  and  a  few 
of  the  lOxlO-in.  posts  which  were  used  as 
bracing  when  the  tubes  were  floating.  Figure 
■">  shows  the  end  bulkheads  which  were  put  in 
for  floating  the  tubes.  They  consist  of  3x12- 
in.  plank  with  12x1 '2  timbers  1  ft.  apart  be- 
hind them  and  diagonal  braces  of  10x10  tim- 
bers. The  cracks  Vvfere  caulked  with  oakum. 
The   tubes   were   floated   in   this   condition    on 


mixer  was  a  matter  of  0  minutes'  work  for  a 
couple  of  men.  The  mixers  were  worked 
alternate  shifts  on  the  two  tubes  and  concrete 
was  placed  at  the  rate  of  200  cu.  yds.  in  8 
hours. 

The  forms  were  placed  first  for  a  section 
of  the  invert  about  o  ft.  in  width.  This  form 
consisted  merely  in  a  longitudinal  bulkhead 
on  the  outside  and  in  the  forms  for  the  steps 
which  were  formed  as  a  base  for  the  cable 
conduits.  Above  this  point  the  forms  were 
made  of  2x6-in.  shiplap.  laid  over  segmental 
rings   formed   bv   two   thicknesses   of   2xr2-in. 


Fig.  5 — Plan  and  Section  of   End   Bulkheads  for  La  Salle  Tubes. 


ways  led  through   the   tubes   on   each   side   of 
the  center  wall. 

The  first  concrete  work  done  was  the  exte- 
rior section  beneath  the  tubes.  The  tubes 
were  supported  on  tinibering  about  3  ft.  above 
the  floor  of  the  dry  dock  and  the  forms  for 
the  exterior  section  of  concrete  were  support- 
ed on  short  posts  under  the  tubes.     The  con- 


Nov.  21.  1010.  The  total  weight  was  then 
about  3,000  tons.  It  was  towed  to  a  wharf 
near  the  tunnel  where  the  depth  of  the  water 
was  sufficient  to  |iermit  the  completion  of  the 
interior  concreting  without  grounding  the 
tubes. 

Concrelinij  While  Floating. — A  new  concrete 
arrangement  was  then  devised  for  carrying  on 


pl.ink  and  shaped  to  the  radii  indicated  on  the 
plans.  The  arch  concrete,  only  a  i)ortion  of 
wdiich  has  been  placed  before  sinking,  was 
packed  in  from  the  end  of  the  forms  and 
grouting  pipes  were  inserted  vertically 
through  this  section  of  the  lining  at  short 
distances  apart.  After  the  entire  arch  is 
placed  a  grouting  machine  will  be  attached  to 


394 


ENGINEERING-CONTRACTING 


\'ol.  XXXV.     N 


o.   14. 


the  pipes  and  neat  cement  will  lie  torcctl  in  to 
till  the  voids. 

Excaz'ation  of  Trench. — This  work  has  been 
rendered  most  difficult  by  the  depth  of  the 
water  (.26  't.  )and  the  depth  of  the  trench  54 
It.)  below  the  surface  of  the  water.  The  ex- 
istence  of    the    old    tunnel    floor    was    also    a 


compartments  accordingly  as  llie   wcixhf  was 
needed  toward  either  end. 

Another  arrangement  for  controlling  the 
weight  of  the  tubes  in  sinking  consisted  in 
suspending  them  in  cables  located  near  each 
end.  At  each  point  two  barges  were  placed 
on  opposite  sides  of  the  tube.     These  barges 


by  the  iustrumciil  men.  .\  level  rod  was  placed 
at  each  side  of  the  cribbing  and  a  transit  tar- 
.gct  was  placed  on  the  center  line. 

The  river  current  was  slopped  by  closing 
the  gates  of  the  Chicago  Drainage  Canal  at 
l.ockport  and  little  or  no  interference  was  had 
on  account  of  a  current  in  the  river.  The 
tubes  were  landed  upon  two  sets  of  piles 
which  had  been  driven  to  grade  in  the  trench, 
each  set  being  about  "lO  ft.  from  the  ends  of 
the  tubes.  These  piles  were  merely  short 
pieces  li  or  8  ft.  long,  placed  tliere  to  take  thr 
weight  of  the  tubes  until  the  sand  could  be 
pumped  in  under  them,  thus  forming  an  even 
bearing  along  the  entire  length.  The  balance 
of  the  Idling  will  consist  of  sand  and  cla> . 
leaving  a  thin  layer  over  the  top  of  the  tubes 

The  work  is  being  done  for  the  Chicago 
Railways  Co.,  Mr.  John  M.  Roach  president, 
by  the  M.  H.  McGovern  Co..  which  has  asso 
ciated  with  it  Messrs.  J.  A.  Charles  and  R.  H 
(ireen  of  Chicago.  The  designs  were  made 
for  the  river  section  by  the  E.  C.  &  R.  M 
Shankland  Co.,  Chicago,  consulting  engineer 
for  the  contractor.  The  design  and  work 
were  carried  out  under  the  direction  and 
supervision  of  the  Board  of  Supervising  En 
gineers,  Chicago  Traction,  which  has  charge 
of  all  street  railway  construction  in  Chicago 
Mr.  Bion  J.  Arnold  is  chief  engineer.  Mr 
George  Weston  represents  the  city  and  Mr 
John  Z.  Murphy  represents  the  Chicago  Rail 
ways  Co.  Mr.  Wm.  Artingstall  is  division  en- 
gineer of  the  board.  Mr.  J.  Harris  is  division 
engineer  of  the  Chicago  Railways  Co.  Mr 
.Ma.x  Landguth  is  engineer  in  charge  for  the 
contractors  and  has  developed  the  contractor"^ 
method  for  handling  the  work. 


Fig.  1 — Section  of  Tunnel    Caisson  for  the    Metropolitan   Railway  Crossing  of  the   River 

Seine. 


iiroiilem.  .\  dipper  dredge  w-as  rigged  up 
specially  for  the  work  by  the  Great  Lakes 
Dredge  &  Dock  Co.  The  dredge  was  equipped 
with  a  2  cu.  yd.  dipper  bucket  on  a  72-ft.  dip- 
IJer  arm  and  new  spuds  of  extra  length  were 
added.  It  was  at  first  thought  that  the  dredge 
could  e.xcavate  the  trench  and  old  invert 
without  blasting,  but  owing  to  the  length  of 
the  dipper  arm  and  spuds,  the  rivers  current, 
etc..  this  was  found  impracticable.  A  drill 
boat  containing  4  drills  was  then  placed  over 
the  invert  and  in  a  period  of  about  two  weeks 
the  invert  was  broken  up.  The  material  was 
loaded  on  scows  by  the  dredge  and  towed  out 
into  Lake  Michigan  and  dumped. 

Siiik-i)i(i  the  Tubes. — In  preparation  for  the 
sinking  of  the  tubes,  the  method  for  which  is 
illustrated  by  Fig.  2,  crib  coflferdams  were 
built  on  each  end  of  the  tubes  and  the  steel 
shafts  for  the  manholes  were  built  up  to  the 
level  of  the  cribbing.  This  cribbing  will  be 
joined  at  each  side  by  the  steel  sheet  piling 
forming  the  balance  of  the  cofferdam  con- 
necting the  land,  and  the  cofferdam  will  be 
completed  by  filling  in  between  the  cribbing 
and  sheet  piling  with  clay.  The  tubes  were 
estimated  to  weigh  about  7,067  tons  when 
concreted  and  the  displacement  is  7,852  tons. 
For  this  reason  it  was  necessary  to  leave  a 
portion  of  the  arch  without  concreting  until 
after  sinking".  The  tubes  when  ready  for  con- 
crete barely  projected  above  water.  They 
were  .swung  across  the  channel  of  the  river 
and  anchored  by  gu}-  lines  up  and  down 
stream  to  either  shore,  thus  holding  the  tubes 
in  position  on  the  ceiUer  line  of  the  tunnel. 

The  arrangement  for  letting  the  water  into 
the  tubes  consisted  of  a  4  pipe  through  the  end 
bulkheads,  with  branches  leading  to  the  '1 
compartments  of  each  tube.  The  controlling 
valves  were  placed  at  the  top  of  the  shafts. 
The  compartments  for  water  were  three  in 
number.  The  center  compartment  was  80  ft 
long  and  on  each  side  of  it  a  50-ft.  compart- 
ment was  located.  The  bulkheads  dividing 
the  compartments  consisted  of  two  walls  of 
2-in.  D.  &  M.  lumber  about  il  ft.  high  and  <! 
i»s.  apart.  They  were  caulked  with  oakum 
and  the  6-in.  space  between  walls  was  filled 
with  clay.  Water  was  let  into  the  central 
compartment  first  and  into  each  of  the  other 


supported  a  bo.x  girder  75  ft.  long  and  42x42 
ins.  in  section,  as  shown  by  Fig.  2.  At  each 
end  of  each  girder  a  small  hoisting  engine 
and  boiler  were  placed,  with  cables  runnmg 
from  the  hoisting  drums  over  the  sheaves 
placed  on  the  girder  and  down  to  a  belt  which 


Method   of   Constructing  a   Passenger 

Railway  Tunnel  Under  the  River 

Seine   by   Sinking   Caissons 

End  to  End. 

The  construction  of  the  river  section  of  the 
La  Salle  St.  Tunnel,  Chicago,  by  sinking 
steel  tubes  across-stream  is  described  in  an- 
other column.  Another  method  of  construct- 
ing a  somewhat  similar  tunnel  crossing  at 
Paris.    France,    is    illustrated    bv    the    acconi- 
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the    Ends    of    Adjacent 


was  passed  under  the  tube  and  up  to  the  cable 
from  the  engine  on  the  opposite  side.  This 
arran.gement  was  calculated  to  handle  20  tons. 
.At  each  end  of  the  tubes,  nailed  to  the  crib- 
bing, were  the  targets  placed   for  observation 


panyin.g  sketches.     We  are  indebted  for  these 
sketches    and    for    the    following    information 
about  the  work  to  Le  Genie  Ciril  for  March 
11.   l!ni: 
The    tunnel    described    forms    a    portion    of 
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the  Metropolitan  Railway  ai  Paris,  an  under- 
ground rapid  transit  passenger  line.  It 
crosses  the  River  Seine  nearly  at  right  angles 
to  its  axis  at  a  point  near  the  Pont  Mira- 
beau.  Only  the  river  section,  which  was  built 
l>y  sinking  five  caissons  end  to  end,  is  con- 
sidered here.  The  total  length  of  caisson  tun- 
nel is  196.4  m.  (644. L'  ft.)  and  the  length  of 
the  caissons  were  as  follows : 

M.        Ft. 

Two   sliore   caissons,   each 35.6  116.77 

t)n>;   center  caisson 44.0  144.32 

Two  intermediate  caissons,   each....   39. S  130.54 

Total     ...194.S     63S.94 

Adding  to  the  above  totals  the  four  0.4  in. 

spaces  between  caissons  gives  the  total  caisson 

tunnel  length  of  644.1'  ft. 

A      typical      sectii>n      of      a      caisson       is 

>;hown    by    Fig,     1,       The    tunnel     frames    are 


spaced  1.4  ni.  (4..')9  in.)  apart  and  carry  the 
tube  of  cast  iron  segments  like  the  seginents 
of  ordinary  cast  iron  tunnel  lining.  Inside, 
the  tube  was  lined  with  concrete,  as  indicated. 
The  ends  of  each  caisson  were  closed  with 
bulkheads  of  steel  pl.ate  .and  the  sides  of  the 
framework  were  sheathed  with  steel  plates  to 
the  height  shown  by  h'ig.  1.  The  inside  of 
the  working  chamlier  was  also  slie.athed  and 
from  it  there  extended  upward  to  above  water 
four  steel  shafts  with  air  I(]cks.  These  work- 
ing shafts  are  not  in<licated  by  Fig.  1,  but 
they  were  located  along  the  axis  of  the  cais- 
son. Finally  the  whole  framework  of  the 
caisson  was  embedded  in  concrete. 

The  caissons  were  sunk  by  the  Mrdinarv 
compressed  air  metho<ls  so  as  to  set  end  to 
end  with  a  space  of  (1.4  m.  (l.:-il  ft.)  between 
etids      The   material   penetrated   was   marl   and 


.sand,  which  would  not  hold  water.  .v.-«  that  the 
end  bulkheads  of  adjoining  caissons  could  not 
be  removed  and  the  intervening  earth  be  ex- 
cavated without  first  closing  the  joint  against 
water.  The  method  employed  tci  do  this  was 
to  close  the  joint  at  the  sides  by  sinkmg  two 
iron  tubes  or  cylinders  0.4  m.  inside  diameter 
as  shown  by  Fig.  J.  The  thin  slice  of  earth 
inclosed  by  these  cylinders  and  the  ends  of 
the  caissons  was  then  excavated  and  the  space 
filled  with  concrete  deposited  through  a 
treniie.-  When  this  concrete  had  hardened  the 
steel  bulkheads  or  caisson  ends  were  removed, 
the  wall  of  concrete  was  cut  through  and  the 
segmeiual  cast  iron  tubing  was  continued 
across  the  space  between  caissons 

The  methods  described  proved  successful  m 
all  particulars;  not  the  slightest  trouble  wa^ 
had  with  leaks  at  the  joints 
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Average    Unit    Prices    of    Pavements 

Constructed  in   igio  in  a  Number 

of    Representative  American 

Cities. 

The  accompanying  taliulations  show  the 
amotint  and  average  unit  prices  for  the  most 
common  types  of  pavements  laid  in  1910  in 
a  number  of  representative  cities.  In  securing 
these  data  no  attempt  was  made  to  obtain 
complete  statistics  for  the  whole  United 
States.  The  purpose,  rather,  was  to  select 
cities  in  various  sections  of  the  country  on 
the  assumption  that  their  practice  and  activ- 
ity would  be  representative  of  the  section  in 
which  they  were  located.  In  order  to  give 
as  much  data  as  possible  regarding  the  local 
conditions  under  which  the  pavement  was 
constructed,  information  was  secured  on  the 
prevailing  local  prices  for  paving  tnaterials 
and  the  local  cost  of  labor  These  labor  and 
material  tables  will  be  found  on  pages  4ii9  and 
413  of  this  issue.  Tables  showing  the  char- 
acter and  average  prices  of  pavements 
constructed  in  1906  werer  given  in  our  issue 
of  March  27,  1907;  similar  information  re- 
garding paving  work  done  in  ]9(i7  were  given 
in  the  April  1,  1908,  issue  of  this  paper.  Data 
on  the  paving  work  done  in  1909  were  given 
in  our  issue  of  April  6,  1910. 

On  the  blanks  sent  to  the  city  officials  in- 
formation was  asked  on  only  the  kinds  of 
pavement  most  commonly  constructed.  In 
many  cities,  however,  various  trypes  of  pave- 
ment other  than  those  shown  in  the  accom- 
panying tables  were  constructed  last  year, 
and  in  the  following  notes  we  give  a  lirief 
description   of   some   of   these  types. 

I!ITi;.\IIXOt.'S      M.\C.\Ii.\.M. 

Some  32  cities  reported  the  construction, 
during  the  past  year,  of  macadam  with  a  tar 
or  asphalt  l)inder.  In  most  cases  this  type 
of  pavement  was  grouped  under  the  general 
head  of  bituminous  inacadam.  the  kind  of 
binder  used  and  the  method  of  construction 
not  being  specified.  The  following  table  gives 
the  principal  data  for  the  cities  thus  report- 
ing; 

.\v.     Tiiick- 
priee  per    ness, 
Sf).  vils.     s(i.  vd.      ins. 

Boston.    Ma.«s L'C.'722         $S.8l)  K 

Hartford.    Conn 600  1.00 

Haveriiill.  Mass 21.081'  .SO  6 

I..awrence,    Mass ....;....       6..S7r.         

I.ewiston.    Me i;i.0O0'  .10  7 

New  Bedford.  Mass S74  l.;7 

.^omerville.    Mass 26,020  .S2 

Worcester,   Mass..    miles.  5.2  .".'> 

lOast  Orange.  N.  .T 21.252  1.20  s 

I'nrning.    N.    Y ,S,255  1.15       6-8 

Fulton    N.  Y 1.1.215  1.15  S 

Lancaster.    Pa 5.620  1.00  9 

Kvanstor.,     Ill 8.070  1.00  12 

Muskegon.    Mich 12.026  .97  s 

Waukegan,     111 2.100=  1.85  71/2 

Minneapolis     Minn 6.s,461'         1.38 

Little  Rock.  Ark 50.000  I.iki  i; 

Berkeley,    Cal 10.800  I.Sii  7 

Los  Angeles.  Cal..  miles.         3.64         

Spokane.    Wash 40.468  1.5n         11'^ 

'Laid  by  .itv  lalioi .  =l^iid  on  5-iii.  eiuuiitc 
base. 


TABLE    SHOWING  AMOUNT   AND   AVERAGE    PRICE  OP  BRICK  PAVEMENT  LAID  IN   1910  IN 
.\  NUMBER  OP  REPRESENTATIVE    AMERICAN    CITIES. 

3-i  Portland   <.-eineiu 

''^  ^  '/■  ~p  eonf-retf     base. 


Sq.  yds 


New  England  States: 

Boston.    Mass 37.784 

Bridgeport,    Conn 5,240 

Cambridge.  Mass 6,222 

Everett,    Mass 1.216 

Somerville,    Mass. . . .        557 

Stamford.     Conn S,45S 

North  Atlantic  States: 
Amsterdam.    N.    Y. .  .     S.130= 

Annapolis.    Md 2,739' 

Bayonne.   N.  J 8.874« 

Bingharaton,  N.   Y. .  .   33,214 

Buffalo.    N.    Y 52,119 

Corning,   N.    Y 11,453 

Dunkirk.  N.  Y 1.200 

Elizabeth,  N.  .1 18.996 

Erie.     Pa 38,148 

Pulton.    N.    Y 3,310 

Herkimer.    N.    Y 4,800 

Hornell.    N.    Y 3,000 

.Jamestown.  N.  Y 

.Jersey  City,  N.  J 6,774 

Kingston,    N     Y 

Middletown.    N.    Y...    21.00" 
NewBrunswick.    N..J.  38.000 

New   Castle.    Pa 17.994 

N.   Tonawanda.   X.Y 

Glean.    N.    Y 25.000» 

Oneida.    N.     Y 1.200 

Oneonta.  N.   \' 25.500 

Pittsburg.    Pa 41,398 

Pittsburg,    Pa 2.7841° 

Port  Jervis.  X.  Y' 

Reading,    Pa 13,522 

Roeliester.   X.   Y' 65.000 

Selienectadv.    N.   Y.  .    10.674 

Sliene.ndoah.    Pa :;.400i' 

Syracuse.  N.  Y 78,477 

Trov,  N.  Y- 1,880 

t'tica.   N.  Y 891 

Wilkesbarre.    Pa 8,793 

Williamsport.    l\i .  .  .  .     6.565 
South  Ailantie  States: 

Charleston,  S.   C 

Macon,  Ga 45.000 

Pensacola.    Fla SO.OOU 

South   Central    Stales: 

Gadsden.   Ala 22.000 

Knoxville.    Tcnii 1,100" 

Louisville.  Kv 1  On, 61 7 

Vicksburg.   Miss 14.000 

North  Central   States: 

Anderson.    Ind 25,940 

Aurora,    111 9,400 

Battle  Creek,   Mieli 

Bloomington,   111 19.652 

Blooniington.    Ind....   24.000 

Cairo,    111 52,574 

Canton,     111 S.500 

Cleveland,    0 240,000 

Columbus      O 154,908 

navton.    0 80.226 

Rv.anston,    III 20,285 

Evan.sville.   Ind 22,951 

Flint.    Mich 96.066 

Flint.    Mich 19,144 

Freeport     111 .37.1100 

Garv.   Ind 6.509 

Garv.     Ind 21.378 

c.rand    Rapids.   Mich.   78.222 

Hamilton.     0 7.251 

Kalamazoo.    Mich....   14.894 

l.:insinK.    .Mich 14.582 

Lansing,    Mieii 4,152 

Lima.    0 14.000 

Logansport.    Ind 6,000 

Marion.   Ill 

Mai  loon.    Ill 9,000 
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The  lollowing  notes  relntc  to  the  bitiiiiiin- 
ous  macadam  on  which  fuller  information 
was  given  by  the  city  officials. 

iMtchlnirg.' Mass.,  constructeil  S.lSn  sq.  v<ls. 
•"«-in,  liituminous  macailam.  I'arvia  .V  lioing 
used.  The  work  was  clone  hy  city  labor  at  an 
average  cost  of  To.-t  cents  per  sq.  yit.  Broken 
stone  cost  $1.00  per  c».  yd.  and  common  labor 
was  $2  per  8-honr  day. 

.■\t  Newton.  Mass..  77.000  sq.  yds.  of  3-ni. 
bituminous  macadam  was  laid  on  an  old  maca- 
dam base  at  an  average  cost  of  from  1-  cents 
to  'JH  cents  per  sq.  yd.  Broken  stone  cost 
$1.20  per  cu.  yd.  and  common  labor  received 
$2   for  an  S-hour  dav. 

Portland.  Me,,  constructed  1H.035  sq.  yds. 
of  i;-in  bituminous  macadam  by  the  penetra- 
tion method  at  an  average  cost  of  IJil.OS  per  sq. 
yd.:  7,37M  sq.  yds.  of  7-in.  bituminous  maca- 
dam were  constructed  by  the  mixing  meth- 
od at  an  average  cost  of  $1.34  per  sq.  yd. 
Broken  stone  cost  $1.50  per  cu.  yd.,  and  com- 
mon  labor  was  $1.7.')   per  S-hour  day. 

.\t  Reading.  Pa..  3,.10T  sq.  yds.  of  water 
hound  macadam  was  resurfaced  with  bitu- 
minous macadam,  the  work  being  done  by  the 
citv  labor  at  a  cost  of  3.5'/i  cents  per  sq.  yd. 
Broken  stone  cost  $1.20  per  ton,  and  common 
labor  was  paid  for  at  the  rate  of  $1.60  per 
8-hour  day:  $3.G0  per  day  was  paid  teams 
with  drivers. 

.\  total  of  3.400  sq.  yds.  of  bituminous  mac- 
adam was  constructed  at  Watertown,  N.  Y., 
by  city  forces,  by  the  penetration  method,  2 
gals,  of  tar  being'  used  per  sq.  yd.  The  total 
thickness  of  the  pavement  was  (i  ins.  and  the 
average  cost  was  8.5  cents.  Broken  stone  cost 
$1.2.">  "per  cu.  vd.  Common  labor  was  paid 
at  the  rate  of  $1.7.")  per  8-hour  day.  and  $4.00 
per  day  was  paid  for  teams  with  drivers. 
'  .-\t  Grand  Rapids.  Mich..  4.767  sq.  yds.  was 
constructed  bv  the  pouring  method  at  a  cost 
of  $1.10  per  sq.  vd.  The  macadam  was  con- 
structed on  a  6-in.  l-3%-7  Portland  cement 
concrete  base,  the  total  thickness  being  11 
inches. 

Bituminous  macadam  on  a  crushed  slag 
foundation  was  constructed  to  the  extent  of 
9.500  sq.  yds.  at  Lorain.  O.  The  total  thick- 
ness of  the  pavement  was  10  in.,  and  the  aver- 
.ige  cost  per  sq.  yd.  was  90  cents.  Broken 
-tone  cost  $1.20  per  cu.  yd.  and  slag  cost  lO 
onts  per  cu.  yd.  Common  labor  was  paid 
^it  the  rate  of  $1.7S  per  1-hour  day;  $4.50  per 
day  was  paid  for  teams  with  drivers. 

.\t  W'aukegan.  111..  6.IKIO  sq.  yds.  of  tarvia 
macadam  was  constructed  at  an  average  cost 
•  if  $1.20  per  sq.  yd.,  with  a  2-year  guarantee. 
The  total  thickness  of  the  pavement  was  12 
in.  Broken  stone  cost  $1.40  per  cu.  yd.  Com- 
mon labor  was  paid  $2.25  per  8-hour  day. 

Pasadena.  Cal..  constructed  49,-593  sq.  yds. 
of  6-in.  oil  macadam,  the  average  cost  per 
sq.  yd.  being  90  cents.  Broken  stone  cost 
$1.60  per  cu.  yd.  and  common  laborers  were 
paid  $2.-50  per  8-hour  day. 

M  San  Francisco.  273,198  sq.  yds.  of  pave- 
ment were  constructed  with  a  2-in.  or  2%  bi- 
tuminous rock  surface.  This  surface  was  plac- 
ed on  a  6-in.  l-2%-7  Portland  cement  concrete 
bai^e  and  the  average  price,  including  the  base, 
was  $2.43  per  sq,  yd.  Portland  cement  cost 
$2.55  per  bbl.;  broken  stone.  $1.10  per  cu.  yd., 
and  sand  $1.7:3  per  cu.  yd.  Common  labor  was 
paid  $2.50  to  $3  per  8-hour  day  and  $6.-50  per 
day  was  paid  for  teams  with  drivers. 

BITUMINOUS    CONXRETE. 

A  total  of  31.019  sq.  yds.  of  bituminous  con- 
crete pavement  was  laid  at  Grand  Rapids. 
Mich.,  last  year.  The  average  price  of  the 
pavement,  including  a  6-in.  l-3%-7  concrete 
base  was  $1.80  per  sq.  yd.,  with  a  5-year  guar- 
antee. The  total  thickness  of  the  pavement 
was  8%  ins.  Cement  cost  $1..5(i  per  bbl.; 
broken  stone.  $1.50  per  cu.  yd.,  and  sand  $1 
per  cu.  yd.  Common  labor  was  paid  $2  per 
10-hour  day. 

.'\t  Lansing,  Mich..  7,163  sq.  yds.  of  asphal- 
tic  concrete  was  constructed  at  an  average 
price  of  $2,164,  this  including  a  6-in.  1-6 
gravel  Portland  cement  concrete  base  and  a  5- 
year  guarantee.  The  total  thickness  of  the 
pavement  was  8  ins.  Cement  was  $1.-50  per  bbl. 
and  gravel  cost  $1.00  per  cu.  yd.  Common 
labor  was  paid  $2  per  8-hour  day. 

.■\sphaltic  concrete  was  also  constructed  at 
."-^outb  (linaha  to  the  extent  of  38,174  sq.  yds. 


Milwaiikpf.    Wi.s 

7-1,929 

Gioul. 

l.DS 

5 

Munfio,    Ind 

35.3-10 

Grout. 
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Purl  Huron,  Mich... 
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Port  Hui'on,  Mich. . . 
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UUlimond.    Ind 

4,700 

Cenienl. 
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2.00 

Uoikford,    III 
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,\splialt. 

3% 

1.95 
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Waukogan,   111 
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S.ind. 
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/^inesville.    O 
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Northwestern  States: 

.Mhert   Lea.   Minn.. 

3,658" 

Cement. 
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2.35 

5 

.50 

10% 

5 

«l-7 

Ames,    la 

1,262 
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1.94  i^ 
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b 
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Burlington.    la 

13,522 
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Butte.   Mont 
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Chariton,    la 

19,000 
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2.00 
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Coffi'vville,   Kan 

23,000 
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9% 
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Lincoln,    Neb 
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Mankato,  Minn 

21,24,^, 
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Minneapolis.  Miim.. 
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Ottumwa,  la 
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Sioux  City.  la 

7,000 

Grout. 
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2.05 
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South  Omaha,  Neb. 

2-i.r.2i; 
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1% 

1.91" 
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10% 

it 

1-3-6 

Topeka,    Kan 

81,1,^.0 

Sand."'' 

s 

1  26*=^ 

01^ 

.32 

10 

Wichita,    Kan 

57,83:'. 

Asphalt." 

I'A 

2.oo»K 

5 

.45 

11% 

ii 
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Southwe.stern  States: 

Enid,    Okla 

8,-577 

Clement. 

2 

2.36* 
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.35 

11 

0 

1-3-5 

Little  Rock,   Ark.  .  . 

. '     T.llllO'-' 

Asphalt. 

2 

1.75* 

6 

MoAlester.     Okla  .  ,  , 

;:(;,:iiii 
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2.72* 
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i-2-4 

Mu.skogee.     Okla .... 

.  :.'fi.:i7.'. 

Asphalt."' 

?. 

1.98* 

5 

.35 

1-3-6 

OklahoniaCity.    Okla 

.  25,000 

Cement. 
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2.10' 
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.35 

io 
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1-3-5 

St.    Louis.    Mo 

.312,3-56 

Grout. 

1 

1.80* 

a 

11 

6 

1-4-7 

Waco,    Tex 

.   10,000 

2.00 

0^^ 

Pacific    States: 

Everett.    Wash 

.   15,598 

tirout. 

1% 

2.6S« 

.  47 

10% 

5 

1-3-6 

Hoquiam,    Wash 

.   18,500 

Grout. 

3.00 

.65 

12 

6 

1-3-6 

Los   Angeles.    Calif. 

.516« 

Seattle.    Wash 

.11S,S0.S 

Cement,'" 

iy2™ 

2.69* 

6" 

.56    , 

OVs" 

4 

i-4-7 

Spokane,    Wash.... 

.    50,217 

Grout. 

1 

2.96» 

D 

10 

5 

1-3-6 

Tacoma.    Wash 

.   58,094 

Grout. 

IM 

2.00« 

10% 

D 

1-3-6 

*Does  not   include  grading.  ,  ,     , 

iDone  by  citv  labor.  =Also  430  sq.  yds.  at  $2.70.  =Bessemer  block.  ^Metropolitan  block. 
^No  guarantee  required.  'Price  for  work  done  by  day  labor;  contract  price  with  5-year  guarantee 
was  $1.S3  per  sq.  vd.  "Natural  cement  concrete  base.  ^Repressed  blocks.  »11  or  12  ins.;  con- 
crete base  5  or  6  ins.  "Repaying.  "Porter  block.  '^50  cts.  per  cu.  yd.  over  12  in.  deep,  i'4-in.  and 
6-in.  base.  "Laid  on  viaduct.  "Gravel  base.  "Gravel.  '"Asphalt;  also  concrete.  "10-zn.  and 
12-in.  "4-in.  and  6-in  base.  ="Washed  river  gravel.  ='Two  courses  of  brick.  ^=30  cts.  to  60  cts. 
==iAsphalt  and  cement  grout  also  used.  ''"Sand  or  cement.  =«6-in.  thick  beneath  car  track  ties. 
='6-in.  stone  foundation.  ='25  cts.  to  40  cts,  =«Bank  gravel.  '■'"No  guarantee,  pavement  built  under 
Indiana  3-mile  road  law.  "Some  brick  pavement  laid  on  gravel  base,  using  sand  filler  cost  $1.0;. 
per  sq.  yd.  »'S-in.  gravel  base.  '=Some  of  brickpavement  was  laid  on  12-in.  macadam  base,  sand 
filler  being  used  and  a  5-vear  guarantee  required:  this  pavement  cost  $2.19  per  sq.  yd.  ™Cement 
and  pitch  fillers  were  also  used.  '•35  ets  to  50  cts.  ^ni-in.  to  12-in..  the  concrete  base  beuig 
5-in.  or  6-in.  ™Laid  on  old  6-in.  concrete  base.  "'l-in.  and  2-in.  sand  cushions.  '"Sand  also  used 
as  filler.  ""Cost  with  crushed  stone  base.  "Laid  on  gravel  base.  "Laid  in  alleys.  *=Pit  run  grav- 
el, "l-in.  sand,  1-in,  chats,  "25  ets.  to  35  cts.  «6-in.  macadam  base.  "$1.64%  to  $1.69%.  *'Sand 
also  used  in  fillers.  "Asphalt;  cement  grout  also  used.  "$2.15  to  $2.40.  ^oe-in.  natural  cement  con- 
crete base.  "'Sand,  also  cement.  "'^$1.91  minimum  price.  $1.93  maximum.  "•''$1.26  to  $1.39.  "Cement 
also  used.  ^$2.00  and  $1.35.  "Resurfacing  old  pavement.  "'Asphalt  and  grout.  <«.516  per  mile. 
'■"1-1  mixture  Portland  cement.  '">l%-in.  and  2-in.  ''Maintenance  0  to  6  years.  "=9%-in.  to  llVs-m. 
in  concrete  base  being  4-in.  or  6-in. 

TABLE   SHOWING  AMOUNT   AND   AVERAGE   PRICE    OP    STONE    BLOCK    PAVEMENT    LAID 
IN  1910  IN  A  NUMBER  OF  REPRESENTATIVE  AMERICAN  CITIES. 

g  Portland  cement 

jjes  oi  concrete  base. 
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Sq. 

New  England  States: 

Boston,  Mass 27, 

Bridgeport.  Conn 

Brookline.   Mass 8. 

Cambridge.  Mass 12. 

Everett.   Mass 6, 

Fitehburg,  Mass 4 

Haverhill,    Mass 5, 

Lawrence,   Mass 71 

Lowell,   Mass 16, 

Lowell.    Mass 5 

New  Bedford,  Mass 

Portland,  Me 4, 

Providence.  R.  I -^, 

Somerville,  Mass 

Somerville.   Mass 

Wonnsocket.   R.    1 1 

Worcester,    Mass 

North  Atlantic  States: 

Buffalo.    N.    y 22. 

Camden.  N.  J 2. 

Rlizabeth,    N,    ,T 24, 

Hohoken.  N.   J 3. 

.Jersey  City,   N.   J 

.lersey  City.   N.   .1 2S, 

Jersey  City,   N.   -I ~, 

Little  Falls,  N-  Y ' 

Niagara   Falls,    N,   Y L 

Pittsburg,    Pa 18, 

Pittsburg.    Pa 21, 

Reading,     P.a 1. 

Rochester,  N,  Y '1 

Scranton,     Pa 6 

Troy,  N,  Y !<! 

Utica.   N.    Y 

Watervliet,  N,   Y 7 

Wilkesbarre,    Pa 
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Pitch.' 
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Cement.'' 
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Sand. 

Sand. 
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Sand. 

Cement. 

Pitch. 

Cement. 

Cement." 

Sand. 

Sand. 

Asphalt." 

Tar.'" 

Cement. 

Sand. 

Asphalt. 

Cement. 

Gravel. 

Gravel. 

Cement. 

Cement. 

Sand. 

Cement. 

Cement. 

Cement. 

Cement. 


$3.25 


3.24 

3.00 

3.40* 

2.S5« 

2.84 

2.91 

3.09 

1.43 

4.00 

1.94 

2.50* 

3.15 

3.0.S' 

'  3.08 

3.93 
1.73 
2.00 
2.85 
.t.ln* 

i:7b* 

3.50 
3.38 
2.01 
1.97 
2.23 
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2.16 
3.00 
3.20 


13 

6 

10 

4 

12 

6 

11 

i) 

6 

9 

12 

6 

6 

1-3-6 


l-2%-5 
1-2-5 
1-3-7 
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1-3-7 
1-3-.'. 

1-3-r. 
i-3-6 


1-3-6 


1-3-6 
1-3-7 
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The  minimum  price  per  sq.  yd.  was  $1.84  and 
the  maximum  price  was  $1.90;  a  5-year  guar- 
antee was  required.  Tlio  total  thickness  of 
the  pavement  was  TVi  ins.,  which  includes  a 
■")-in.  1-3-6  Portland  cemenl  cimcrete  base.  Ce- 
ment cost  $2.28  per  lihl..  Iiroken  stone  cost 
$2.20  per  cu.  yd.  Common  laI)or  was  paid  at 
the  rate  of  $2  per  Slu.nr  day.  and  $0  per 
(lay  was  paid  for  teams  with  drivers. 

At  Muskogee.  Okla..  :i,.")Oil  sq.  yds.  of  bit- 
tuminous  concrete  was  constructed,  at  a  cost 
of  $1.84  per  sq.  yd.,  inchniing  l)ase.  The  total 
thickness  of  the  pavement  was  7%  ins.,  in- 
cluding the  1-3-G  Portland  cement  concrete 
base.  A  5-year  guarantee  was  required.  Com- 
mon labor  cost  $1.7.')  per  8-liour  day,  and 
teams  with  drivers  cost  $4.  Cement  cost  $1.70 
per  bbl.,  broken  stone  cost  $l,:i.">  per  cu.  yd., 
and  sand  cost  80  cents. 

Fresno.  Cal.,  constructed  :!l,(lO(i  sq.  yds.  of 
•')-in.  asphaltic  concrete,  the  average  cost  per 
sq.  yd.  being  $1.40.  Cement  cost  $3  per  bbl. 
and  broken  stone  and  sand  cost  $1.00  per  cu. 
yd.     Common  labor  cost  $2  per  8-hour  day. 

.•\SPH.\LT  BLOCK   P.WEMENT. 

.At  Burlington.  la.,  1,2.j.j  sq,  yds.  of  concrete 
pavement  was  constructed  at  an  average  price 
of  $1.4.")  per  sq.  yd.,  including  a  2-year  guar- 
antee. The  pavement  consisted  of  a  2-in.  con- 
crete wearing  surface  and  a  ti-in.  1-3-.5  Port- 
land cement  concrete  base.  Portland  cement 
cost  $l.Go  per  bbl..  broken  stone  cost  $2.00  per 
cu.  yd.  delivered,  and  sand  cost  $1.2.5  per  cu. 
yd.  Common  labor  was  paid  $2  per  8-hour 
day ;  teams  with  drivers  were  paid  $4.50. 

.A  total  of  15.116  sq.  yds.  of  concrete  pave- 
ment was  constructed  at  Davenport,  la.,  at 
an  average  price  of  $1.38  per  sq.  yd.  The 
pavement  consisted  of  a  2-in.  1-1  top  and  5-in. 
1-3-6  base.  The  guarantee  was  two  years. 
Common  labor  received  $2.00  per  10-hour  day, 
and  $5.00  per  day  was  paid  to  teams  with  driv- 
ers. Portland  cement  cost  $1.15  per  bbl., 
broken  stone  cost  $1.25  per  cu.  yd.,  and  sand 
cost  40  cents  per  cu.  yd. 

.At  Boise.  Idaho.  45,325  of  6-in  monolithic 
concrete  was  constructed  at  an  average  price 
of  $1.10  per  sq.  yd.  .A  1-3-7  Portland  cement 
concrete  was  used.  Portland  cement  cost  $3.20 
per  bbl.  Common  labor  was  ])aid  $2.50  per 
l>-hour  day,  and  $5  per  day  was  paid  for 
teams  with  driver. 

.\t  Spokane.  Wash.,  .50,245  sq.  yds.  of  grani- 
toid concrete  was  constructed  at  an  average 
price  of  $2.-50  per  sq.  .\d,  .A  5-year  guarantee 
was  required.  The  total  thickness  of  the 
pavement  was  6%-ins.  .\  5-in  1-3-5  Portland 
cement  concrete  base  was  used.  Cement  cost 
$2.80  per  bbl..  broken  stone  $1.50  per  cu.  yd. 
and  sand  $1.25  per  cu.  yd.  Common  labor  cost 
$2,110  per  9-hour  day.  and  $6.1")  per  day  was 
paid  for  teams  with  drivers. 

Tacoma.  Wash.,  laid  3,032  sq.  yds.  of  con- 
crete at  a  cost  of  $1.20  per  sq.  yd.,  the  pave- 
ment consisted  of  a  2-in.  wearing  course  in 
the  proportions  of  1  cement,  2V2  sand  and  pea 
gravel  and  a  4-in.  l-3-(i  base.  Cement  cost 
$2.25  per  bbl.,  broken  stone  $3.25  per  cu.  yd., 
and  sand  $1.50  per  cu.  yd.  Common  laborers 
were  paid  at  the  rate  of  $2,5ii  i)er  8-hour  day 
and  $6  per  day  waN  paid  for  teams  with 
<lrivers. 

ASPHALT    r.l.oi  K    I'ANKMF.NT. 

The  following  cities  reported  the  construc- 
tion of  asphalt  block  pavement  last  year; 


East  Orange.  N.  ,1. ..  22,(111 

Flint.    Mich T. ■'■»-■ 

Grand  Rapids,  Mieh.lii,nii; 
.lamestown,  N.  Y.  - . .  6, St;; 
Niagara  Falls.  N.  Y.Al.l-K 

Norfolk.  Va iLH'" 

Springfield,  Mass....  T12 
Springfield,   0 7,.-,nii 

In  the  case  of  the  lirst  four  cities  the  aver- 
age price  per  sq.  yd,  docs  not  include  grading: 
for    the    last    four    cities    the    price    includes 
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Cement. 
Cement. 


South  Atlantic  .States: 

Norfolk,   Va lfi,000            Sand. 

Louisville.  Ky 10,435             

North  Central  States: 

Cleveland,    0 1G,420-' 

Milwaukee,   Wis 27,988-' 

Milwaukee,   Wis 10,913»^ 

Northwestern  States: 

Butte,   Mont 1,1902'          Sand. 

Minneapolis,    Minn 71, ,'527             Sand. 

Southwestern  States: 

St.    Louis.    Mo ?,0,.564='          Sand. 

Pacific  States: 

San  Francisco 41.802=*         Sand.™ 

Seattle,   Wash 19,747-''          Cement. 

Seattle,   Wash 32,751""          Cement. 

Tacoma.    Wash 18,148='          Cement. 


..".0 
3.27 

3. 25* 

3.14 

3.15 

4.25 
2.35* 

2.7n« 

3.0(1 
3.70* 
3.50* 
3.10* 


11 
13 


isti 


14 
8 


IIH-^ 


1-3-7 

1-3-fi 


1-3-5 

1-4-7 

i-4-7 
1-3-6 


"Does  not    include  grading. 

'Pitch  and  pebble.  ^(.Jroui,  consisting  of  1  part  cement  to  4  parts  sand.  'Brick  size  granite. 
'Done  by  city  labor.  t^Granite  block;  in  adrlition  1.9G2  sq.  yds.  wa.s  relaid  by  city  labor  at  $1.43 
per  sq.  yd.  "Includes  as  yardage  of  old  granite  blocks  furnished  bv  city  and  laid  at  a  price  of 
73  cts.  per  sq.  yd.;  the  new  gianili-  blocks  laid  at  a  price  of  $2.91  were  4%  in.  in  depth.  'Old 
granite  blocks  on  macadam  base;  ijiiec  per  sq.  yd.  does  not  include  cost  of  old  blocks.  'The  total 
yardage  of  granite  block  paviinent  was  IS. 083  sq.  yds.  "Gravel  base.  "Laid  on  gravel  base  by 
street  railway  company,  the  citv  furnishing  old  blocks.  "Miles.  i=Asphalt  cement  also  iised.  "Laid 
on  6-in.  sand  foundation.  "Asphalt  and  tar.  '=12-in.  and  14-in.  '"Gravel  and  tar.  "Granite  block. 
'^Laid  on  6-in.  sand  base.  '"Medina  sandstone.  (^"Ligonier  lilock  repaying.  ^'Ligonier  stone.  ^Me- 
dina block  stone.  -Sandstone.  -'iGranite  bloeks;  work  uniler  way  now.  ^'^Second  hand  stone  laid 
on  sand  base  by  city.  ™Kettle  River  standstone.  -"'Granite.  =<>Basalt  block.  -'"Sand,  gravel  and 
asphalt  filler.  '"Maintaining  lirm  0  to  6  years.  '"UVi  in.  to  13>4  in.  depending  on  whether  t-in. 
or  6-in.  concrete  base  is  usid.     "'Sandstone. 


TABLE    SHOWING   AMOUNT   AND    AVERAGE  PRICE  OF  WOOD  BLOCK 
1910  IN  A  NUMBER  OF  REPRESENT.\TIVE  AMERICAN 


PAVEMENT  LAID  IN 
CITIES. 

Portland  Concrete 
Cement       Base 


a  "CM  •'•  5 

E  "     n  ^"  .H"  „:              c: 

^  a)  _{ -  i  -  S  f             .i 
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5  <^'°  -3  S,~  7,        ^ 

New  England  Stiites:  Sq.  yds. 

Boston,     Mass 3,188             Cement.  $3.50  lotj  g  ]_3_7 

Bridgeport,     Conn 27, SO.''.             Asphalt.  5  10%  6             1-3-6 

Lawrence,  Mass 2,187             Pitch.  .  g  1-3-5 

Springfield,     Mass 0.153             Grout.  3.00  5  s'/.  4%         1-3-6 

North  Atlantic  States: 

Hoboken,    N.   J 5,GSn             sand.  3.34  5  9  5V.         I-3.G 

Jersey  Citv.   N.   J 8,687             <;rout.  3.15'  5  9  ;,  "         1. •;.,-, 

Pittsburg,    Pa 1.080             Grout.  4.20  5  10  n             1-3-G 

Rochester.  N.  Y 3,000             Sand.  2.80  5  11  f.             i-:j,|i 

Watertown.   N.   Y 6,100             Sand.  2.50'  5  9'/4  5               ]--,» 

South  Atlantic  States: 

Norfolk,    Va 27,000             Sand.  2.CT,'  .  91/,.  5             j.j.,; 

Pensacola.    Fla SO, 000             Sand.  2.20  5  9  "  5             l-3-G 

North  Central  States: 

Milwaukee,  Wis 30,]4;(             Tar.  2.8s  5  ..  f,             1.3-1; 

Peoria,    III 22.00U-            Pitch.  l'.40«  1  UM  G             1-3-6 

Northwestern   States: 

Albert   Lea,    Minn 12.42^'            Tar.  2.28  5  9  5               1-7; 

Ames,    la 23,4 1 3              •. 2.04  5  s  4               1-7J 

Davenport,   la 1,999"            Pitch.  2.22^-  B  9  5             1-3-G 

Minneaoolis,    Minn 156,091"            Pitch.  2.40  .  in  r,             i-VG 

Otfumwa,    la l,20nio           Pitch.  2.69  3  10'^  6             1-3--, 

South  Omaha,  Neb 14,742"           I'ltcli.  2. 60  5  9  5             I-3-6 

Wichita.    Kan 1.577             Sand.  2.50»  10  lu  ■  g             1-3-G 

Southwestern   States: 

Little  Rock,  Ark <.000             Sand.  2.50»  5  9'/.  5             i-3-fi 

St.    Louis.    Mo 3I,1.,2              Sand.  2.6O*  5  10^  6              1-4-7 

•Does  not  include  grading, 

'$3  per  sq.   yd.  per  railroad  striii.     'Pii    grav  ci,     'Laid  by  city,  cost  $2.65  to  $3      "n/,  to  11  ins  ■ 

base  5  in.  to  G  in.  "Blocks  3'/.  in.  tliick.  "Also  lG,t39  sc|.  yds.  at  $2.13  per  sq  yd  'Pit  ruii 
gravel.     »3-in.    blocks.    20   lbs.   treatment.     »Laid   by  city  forces.     '"Southern  long  leaf  vellow  nine    SV, 

in     deep     16   lbs     treatment.      "3-in,    blocks,    lb   lbs.   treatment.  "  ^       ,     -n 


T.A.BLE   SHOWING   MILEAGE  OF    PAVEMENT   LAID   IN   i;i]0 
ATIVE  AMEKICAN  CITIFJS  AND  THE  MILEAGE    OF    PAVE 

Cjty  Pavement 

New  "England  States:  City    Engineer.  Miles. 

Barre     Vt Geo.    A.   Reed 9 

Boston,    Mass .Joshua   Atwood'    

Bridgeport.    Conn M.    ^  ■    McKeima. 

BrooKline,    Mass A 

Cambridge.    Mass 
Derby,    Conn 


IN  .V  Nt^MBER  OF  REPRESENT- 
MENT    PROPOSED    FOR    1911. 
Proposed  for  1911. 
Miles.         Total  cost. 


laid  in  1910. 
Total  cost. 
$        G.732 


French . 


Everett,     Mass 

Fitchburg,    M.ass 

Hartford,    Conn 

Haverhill,   Mass 

Lawrence,    Mass 

Lcwistown.    Me 

Lowell,     Mass 

Maiden,    Mass 

Medford,   Mass 

Meriden.    Conn 

Middletown,    Conn 

New  Bedford,  Mass... 
New    Britain.    Conn... 

Newton,    Mass 

Portland.  Me 

Providence.   R.  I 

Somerville.     Mass 

South  Norwalk.  Conn. 

Springncid,    Mass 

Stamford.  Conn 

Taunton.  Mass 

Walthani,  Mass 

Woburn.    Mass. 
Woonsoeket,   H. 

North  Atlantic  States: 

.^Itoona,   Pa 

.\msterdam,  N.  Y 

.Annapolis,    Md 


I. 


F. 
H. 
.  L.    \V.    Hastings. 

. .  D.    S.    Brinsniade 

...Christopher    Harrison. 

. .  .T.   .1.    Sheehan 

. . .  F.    L.    Ford 

■  ■•Geo.    E.    Hutchins 

■••A.   D.   Marble 

■  ■  -.John  A.  .Jones 

■ . .  George   Bowers    

.  ..lleiirv    \V.    Estey 

Fred    R.    Charlioek 

-  Win.    S.    Clark 

■r.    M.    Wilcox 

■"Wni.    V.    Williams 

■;;f.    II.    Oldersliaw 

■'.ICdwin    H.    Rogers 

'..Bioii    Bradbury,    .Tr. . . . 

li.Otis    F.    Clapp 

...Ernest    W.    Bailey 

.  ..S.    VV.  Hoyt,  .Ir 

.  ..Chiis.   M.    Slociim 

.  ..H.   .-\.  l*arsons 

....\,    K.    Crowell 

.  ..HiMlram    Brewer    

. ..  Win     B,   .tones 

...Frank  H.  Mills 


I'/i 
i'.45 


108,000 


400.000 


.2'*3 

25.271 

1.S5 

17,196 

1.5 

14,500 

2.35 

63,000 

3-' 

63,70(1 

8.14 
4.52 

155.000 

60,0(10 

11.700 

4 

18,000 

1.09= 

60.147 

.91 

50,00(1 

.'::' 

.  .  .« 

■i3:s7 

i:i.5'.666 

',s!s7 

vih'.mi 

65.333 

10,.S3li 

D 

10,039 

n 

10,000 

5.75 

3S,SS4 

3.26 

3.2G 

2.56 

50,311 

::'.'.'■ 

.  Frans   Engstrom 

.F.   E.   Crane 

..T.   C.    Little 


.47 


30,000 


21,939 


8» 


45,000 


300.000 

20,000 

7.250 


;»8 
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•-:i.iiiuii4.  Ill  all  of  the  cities  the  asphnh  blocks 
\»crc  laid  on  a  concrete  base,  the  iliickiicis 
.mil  propiTtion^  of  tlie  concrete  beini;  as   fol- 

Thickness, 
Ins. 


I'jisi  Oriiiigf,  N.  J 4 

Klliit.    Mich. 


Gr.iiul    Kaplds.    Mich « 

Jiuiiostown.    N.    Y 5 

NlaKJim  Kails.  N.  Y Not  stated 

Norfolk.    \'a " 5 

SpriiiKtloUl.    Mass 5 

SlMllllTtUlll.    0 6 


fropiMl  ions. 
1-o-T 
1-7  (Travel 
l-SHs-T 

i-:;-5 


1-3-e 

1-3-6 

1-3-7 


Bituminous    Macadam,     Gravel      and 
Earth  Object  Lesson  Roads  Con- 
structed by  the  U.  S.  Office  of 
Public  Roads. 

During  the  liscal  vcar  eiulinv;  lime  '.iv.  l!)li>, 
the  V.  S.  Office  of  Public  Roads.  Logan  Wal- 
ler Page,  Director,  constructed  1.007,.jG!>  sq. 
yds.  of  object  lesson  roads.  Of  this  total  1.").- 
S32  sq.  yds.  was  bituminous  macadam,  three 
roads  of  this  type  being  constructed. 

BtTUMINOl'S    .M.AC.'MJAM    RO.\I)S, 

Hitimiinous  macadam  roads  were  coustruct- 
t(i  at  .Atlanta,  Ga.,  El  Paso,  Tex.,  and  Phoe- 
nix, Arh.  The  work  at  Atlanta,  Ga.,  consist- 
ed of  grading  and  surfacing  with  bituminous 
macadam  a  section  of  the  Pcachlree  road. 
Work  was  begun  Oct.  18,  IdOi),  and  completed 
June  25,  1910.  Prior  to  Oct,  18.  IDOlt,  the 
local  authorities  had  partially  graded  l),70(l 
lin.  ft.  of  the  road.  This  was  completed  and 
t),144  cu.  yds.  of  earth  were  moved  between 
stations  97-fOO  and  lM-f-")0  at  a  cost  of  $1,- 
280.24;  11,,52!)  cu.  yds.  of  stone  were  quarried 
at  a  cost  of  $4.8tj;l8.').  or  42.2  cts.  per  cu.  yd.. 
and  crushed  at  a  cost  of  $820.37,  or  7.1  cts.  per 
cu.  yds. ;  8,080  cu.  yds.  of  stone  were  hauled 
with  hauling  engines  an  average  distance  of 
O.iiOO  ft.  at  a  cost  of  $087.10,  or  8..5  cts.  per  cu. 
yd.  The  stone  was  spread  in  two  courses : 
The  tirst.  5.5,  in.  in  depth,  contained  stones 
from  2  to  3.5  in.  in  size ;  and  the  second 
course,  5  in.  in  thickness,  contained  stones 
from  0.75  in.  to  2  in.  in  size.  After  these  two 
courses  of  stone  had  been  thoroughly  rolled, 
tar  was  applied  at  the  rate  of  2.55  gals,  per 
sq.  yd.  The  cost  of  applying  41.(i26  gals,  was 
$718.48  and  the  cost  of  the  tar  was  $2,081.30. 
at  5  cts.  per  gal.  Three  hundred  and  live 
cubic  yards  of  chips  and  screenings  were  used. 
With  labor  at  from  50  cts  to  $1.75  per  day. 
convict  labor  at  50  cts.  per  day,  county  teams 
at  75  cts.  per  day,  and  fuel  at  from  $1.80  to 
$3.50  per  ton.  the  total  cost  of  the  work  done 
was  $19.33ti..>!.  No  cost  per  square  yard  is 
available,  as  the  work  was  begun  before  this 
office  had  anything  to  do  with  this  road  and 
was  contiruied  after  participation  in  the  work 
by  this  office  had  ceased. 

The  work  at  El  Paso.  Tex.,  consisted  of 
supervising  and  resurfacing  of  23,470  sq.  yds. 
of  old  macadam  road,  and  preparing  plans 
and  specifications  for  11^  miles  of  new  con- 
struction, including  a  number  of  reinforced 
concrete  bridges.  The  work  of  resurfacing 
was  begun  May  10,  1909.  and  entirelv  com- 
pleted July  22,  1909.  The  dust  was  first 
swept  off  with  wire  brooms  and  the  roadway 
spiked  up  with  a  road  roller.  The  road  was 
then  shaped  and  given  a  crown  of  yi  in.  to  the 
foot,  wet  and  rolled.  A  course  of  clean  lime- 
stone, broken  in  sizes  of  from  ^  in.  to  IK'  i". 
was  then  spread  upon  the  road  to  a  depth  of 
3  in.,  measured  loose,  and  lightly  rolled.  Care 
was  taken  that  the  stone  should  remain  free 
from  dust  and  moisture.  Asphalt,  heated  tn 
300°  F.,  was  then  evenly  spread  over  the  sur- 
face of  the  road,  with  flat  nozzle  sprinkling 
cans,  at  the  rate  of  15  lbs.  per  sq.  yd.  Stone 
chips.  lA  in.  in  size  and  free  from  dust,  were 
then  spread  upon  the  road  in  sufficient  quan- 
tity to  fill  the  voids  of  the  larger  stone  and 
were  swept  into  place.  The  road  was  then 
thoroughly  rolled  and  sufficient  screenings 
were  spread  upon  the  road  to  take  up  any 
surplus  asphalt.  The  cost  of  this  work  was 
as  follows:  Furnishing  and  rolling  into  place 
2.525  cu.  vds.  of  stone.  $4,923.98;  furnishing 
III.3.8  tons  of  asphalt.  $3,882.22;  cost  of  labor. 
$1,528:  making  a  total  cost  of  $10,.344.20, 
which  is  at  the  rate  of  44.08  cts.  per  sc]   yd. 

An  oil  macadam  road  3,250  ft.  in  length  and 
l(i    ft,    wide    was   built    at    Phoenix.    .-\riz..    lie- 


Riiyonne.   N.  J .<.    J.    llaiwi .l.lllG 

Hiim'hainton,  N,  Y John   .A    Giles 1.4 

i''lT>lo.   N.  Y GcorKe  H.   Norton lS.7fi 

l^lrninK.    N.    T R.    H.    Cuitield 

I'lmkirk.   N.   Y' lolin    M.    Huekctt 

i::ist  Oranire.  N.  J Kredorlik    A.    Relmer. 

IClizaholh,   N.   J w.    H.    Lu.stcr,    Jr 

Klmirn     N.    T T.    A.    Brown 

•;■"',';•    ^"irv ^-    E.    BriRgs 

iMiUon.  N.  Y..    Geo.   W.  Hackett 

orkimer,  N.  Y Albert   Webber   

Holiokon.  N.  J Kugene  Smith    

'/"■"ell.  N.  Y A.   F.   Bannon 

Hudson,  N.Y m.    .1.    O'Hara. ...... . 

Ithaca    N.  T . . . .    Ponahl    P.    McLeod... 

.nmeston-n.   N    Y c.    G.    .Tones 

.lor.'^ey  City    N ._  .T q    a.  Van  Keuren. . . . 

Knisslon.   N.   Y joim    F.    Hallinan.... 

i  ''• J.    Carpenter 


1.1: 

.■i.C7 

2.10 


1.1 


1.32 
.17 


4.SS 


Lancaster. 

Little  Falls,  N,  Y. 

Middletown.  N.  Y. 


•O.    .1.    Dempster 3 

.,        T.,  -  ,  ,     *v    .,   L.    H.    Robinson .8 

New  Brunswick.  N.  J Fred  C.  Schneider 1.75 

New  Castle    Pa..... c.    H.    Alilholland 1.25 

Niagara  Falls.  N.   Y 939 

North  Toimwanda.  N.  Y....A.  P.  Smith..'.'.;:,';:.:.';;  ."..'. 

''■■''•!!■  ^ir^  -^r John   H.   Gavnor 

Oneida    N    Y^ Geo.    S.    Tib  .its. 

Oneonta.   N.  Y q     A     Miller 

Pittsbnrif.    Pa ^-    g'  sn r  "u£  ' ' 

Port  Jorvis,  N.  Y {,.-,,„„  jl'l;  r,"'- ' 

Heading.     Pa jjl^"'"  "^Af' ',f    ' 

Rochester.   N.   Y g'    f    pis  ,e,  10 

Schenectady,    N.    Y 'f  £■  Kit^.i^aid 

Scranlon,  Pa.      \V,n.'  A     .Schunk: ! 

Syracuse.    N.   Y „enry    C.    .\Uen.. 

I^'oy-  >*■  ^ !•:.    L.    Grimes. . . . 

I  Ilea.  N.    Y William   F.  Coglev 

Walertown.   N.   Y K.   W.    Sayles 

Wilkesharrc.    Pa B.    K.    Finch 

Williamsport.    Pa Tolni    B.    Otto 

South  Atlantic  States: 
Charleston.    S.    C : I.   H.   Dingl 


l.r, 

.1 

1.58 

9.71 

i.'s9 


Oanville,    Va 
Mncon.    Ga .... 
Norfolk.  Va  . . . 
Pensacola.   Fla 

South   Central   States: 

Gadsden,    Ala Clias.  L.   Marsh 

Knoxville.    Tenn 


,1.    O.    Magma  n.... 
,  .0.    C.    Huderson... 

.  ,W.    T.    Brooks 

.  .L..    Earle    Thornton 


.Geo.     P.     Lanphear.... 
.  M.    J.    Tarbk 


Louisville.   Kv D.   R.   Lyman. 

Vicksburg.    Miss C.    R.    Twiss . . 

Nortli  Central  States: 

Anderson.    Ind 

.Aurora.    Ill 

Battle  Creek,   Mich E.    A.    Hunt. 

Bloomington.    Ill Elmer    Polsom     .... 

Bloomington.    Ind U.    S.    Hanna 

Cairo    III W.    B.    Thistlewood. 

Canton.    Ill C.    R     Beam 

Cleveland.    O Robert    Hoffman     .. 

Columbus.   O Henry   Maetzel    .... 

Dayton.    O E.    .T.    Ccllarius 

Evanslon.    Ill J.  H.   Moore 

Evansville.    Ind Aug.    PfefTlin    

Flint.    Mich H.    E.    Terry 

Freeport.  Ill I.  A.  R.  Daniels 

Gary,    Ind A.   P.    Melton 

Grand    Rapids.   Mich L.    D.    Cutcheon.... 

Hamilton,    O F.    K.    Weaver   

Kalamazoo,    Midi II.    .\.    .Tohnstoii .  . .  . 

Lansing.    Mich H.    .A.    Sparks 

Lima.  O .A.    L.    Metheany.... 

Logansport.    Ind II.    H.    Thomp.'-i'ii. . . 

Lorain.    O C.    M.    Osborn 

Marlon.    Ill P.    B.   Wilson 

Mattoon.  Ill C.   L    James 

Middletown.    O G.   B.   Hall 

Milwaukee.    Wis Charles   J.    Poetsch 20.265 


4.4C 

5.69 

.83 

3.04 

.33 

1.16 

38 

'i:64 

2.5 

15 

13. .-i 

■  41.  ■ 

9.92 

3 

1.89 

4.7 

1.25 

3.3S 

2.93 

.55 

17.6 

13.33 

1.95S 

3.16 

3.76 

2.8 

11.05 

.33 

J. 15 

1.25 
.6 


3.85 
1.18 


Muncie.     Ind B.    F.    Deaedorff 

Muskegon,    Mich D.   C.   Tabor 

New   A Iban V.   Ind Chas.    W.    AppI rbv . 

Newark,     O C.    H.    Wells 

Oak   Park,   HI W.    T.    Sargent 

Ottawa,  III W.    U.    Irwin 

Peoria.    Ill R.    J.    Canterbury 10 

Port   Huron.    Mich Earle    R.    Whitmore 25 

Racine.    Wis P.    H.    Connollv 

Richmond.   Ind Fred  R.   Charles 

Rockford.    Ill S.    B.    Hand 

Saginaw.   Mich R.    AV.    Roberts 2.99 

Springfield.   O M.    J.    Bahin 2.46 

Streator.  Ill F.    W.    Herbert 2 

Waukegan.     Ill B.    P.    Tliacker 2.75 

Zanesville,     O Herbert  Harris    

Northwestern  States: 

Albert  Lea.   Minn AVm.    Bariiei  k    

.Ames,     la J.    Q.    Wickham 

Burlington.    la H 

Butte.    Mont R. 

Chariton.  la ¥. 

I'nffevville.    Kan A.  C.  Gillam 

Council  Bluffs.  la S.    L.    Etnyre 

I  lavenport.     la ,A.    M.    Complon.... 

Hilena.    Mont (Jliarles  AV.   Helmick 

Independence.    Kan ,A.    D.    Stivers 

Iowa  City,   la C.    T.    Dey 

Lawrence.    Kan K.   H.    Uunninc 

T.,cavenworth.  Kan Joseph    O'Neil    

Lincoln.     Neb Adna    Dobson    

Mankato.    Minn John  AVilson   

Minneapolis.    Minn Andrew  Rinker   

Jluscatine.   la c.    H.    Y'oung 

ottumwa.   la ,jobn   T.    Brady 

Sioux   City.    la Keves   C.  Gaynor... 

South   Omaha.   Neb.... Geo.    W.    Roberts 

Topeka,     Kan A.    R.    Y'oung 

Waterloo,    la C.    F.    AA'il.son 

Wichita.    Kan Bert    C.    Welis 

Southwestern  Slates: 

Brownsville.     Tex I.    W.    Davis 

Enid.   Okla t.^.    H.    Sexton 

Little    Rock.    Ark E.   A.    Kingsley 

McAlester,    Okla \V.    P.    Halliday 

Aluskogee.     Okla T.    P.   Clouts 


G.    A'ollmer. 

R.   \-ail 

W.    Trost 


1 

1.5 
1.23 
5.1s 


2.84 

2.11 

.6 

lS.9fi 


7% 

3.6 

20.8 


m 


144,910 

65,560 

651.352 

'lieiiir, 

231,162 
98,313 

iesii'ioo 

30,715 

'38:274 
9,859 
2,990 


3 1" 
.il 


231,666 
40,000 

'14:460 
31,000 
80.000 
26.599 

119.801 

24.500 

48.000 

4,500 

428:262 
26,000 


350.000 

149:859 
285,744 

62.718 
118,00(1 

23,400 

'  15:569 


26.000 
107,000 


26,67 


900.633 
48,816 


153.7.52 

36.348 

400.000 

8.300 


2.686 
106,335 
128,000 

127,506 
5.373 

46.511 
53.811 

'i4:62i 

45.000 
58.000 
42,952 

199.665 
5,688 

140,000 


109,071 
66,100 

120,150 
40,519 

.537.243 

.56:666 
246  r.5:: 

182.100 

112.51,11 

1.019.000 


447,800 

i  7.5:666 


Hi 


3.5 


.33" 


3.5 

1 


3 
1,75'; 


2.5'-- 


3 

3.85 
1" 
lO" 
1 


1,08" 


50,000 


1 
3.5 


15 
1.5 


6 

3 

20.4 


144.000 
50.000 


10.000 

72.500 
■j:;.onrt 


32,500 


35,000 

70.000 
70,0011 


47.000 
200,000 
16.000 
75,00(1 
17.000 


250:.547 

126.530 

140.0011 

tO.OOd 

.SO.OOl) 

30,000 

60,000 

67,000 

4" 

233,000 

599,390 

450.000 

13.5 

450.001) 

.■i26:s63 

■51V 

125,000 

- 

90,000 

48,975 

4 

6i.000 

.34,860 

118,745 

3 

100.00ft 

90,000 

2.5 

75.00" 

107.777 

3.03 

178. 430 

16,972 

1.5 

45.00lt 

446.218 

34.1 

1,447.869 

451,016 

64,153 

■7 

60,000 

123,352 

158,612 

70.000 

1,5 

50.000 

130,707 

t50,000 

345.837 

11 

345.000 

16,i42 

3" 

150.00(1 

101,176 

75.000 

105.000 
25,000 
70,674 
«S,00o 


34.000 

400.000 

12.000 


7t,750 

1110. 00(1 

80.000 

'12:466 
41,672 

lli'.2.'>0 
12,000 


112,250 


54,00(1 
95.000 

'7.5:666 
25.000 

150.0011 
12.000 

600,000 
.>9.900 

65:466 

412,33.5--' 

165.000 

95,000 

1 .000.000 


April  5.  191 1. 
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tw.;en  March  1-1,  1910,  an.l  .May  7,  1910,  dur- 
ing which  time  24  days  were  lost  because  of 
the  failure  of  the  contractor  to  deliver  stone. 
The  land  over  which  the  road  was  built  is 
practically  level  and  all  e;irlli  was  moved  with 
a  road  grader.  The  local  authorities  fur- 
nished a  10-ton  macadam  ri'ad  roller,  two  im- 
proved road  oilers,  two  t;uik  wagons,  and  a 
road  grader.  Fourteen  Innidrcd  and  thirty- 
six  cubic  yards  of  stone  were  delivered  by 
contract  on  the  road  at  a  cost  of  $1.67  per  cu. 
yd.  The  stone  was  spread  in  four  courses. 
The  first  course,  ,5^j  in.  thick,  was  of  stone 
between  IJ/j  and  4  in.  in  size,  with  the  voids 
tilled  with  gravel.  The  second  course,  2  in. 
thick,  was  of  stone  from  ■>^  in.  to  1^  in.  in 
size.  The  third  course  was  of  stone  screen- 
ings %  in.  in  size  or  smaller  and  was  applied 
in  such  amount  as  to  till  the  voids  in  the  sec- 
ond course.  The  fourth  cotirse,  of  the  same 
size  stone  as  that  of  the  third,  was  applied 
in  such  amount  as  was  necessary  to  absorb 
what  surpkis  oil  remained  on  the  surface. 
The  oil  was  furnished  in  a  tank  car  of  0,000 
gals,  capacity  and  was  heated  by  steam  coils 
to  a  temperature  of  190°  F.  The  road  was 
given  two  applications  of  oil,  the  first  at  the 
rate  of  1  gal.  per  sq.  yd.,  and  the  second  at  the 
rate  of  Yi  gal.  pr  sq.  yd.  The  total  cost  of 
the  road  to  the  comtnunity  was  $3,875.0-!), 
which  is  at  the  rate  of  C7.0G  cts.  per  sq.  yd., 
or  $G,295.")0  per  luile.  Labor  was  $2.2.5  per  day, 
4-horse  teams,  $(1  to  $(i..'iO  per  d.iy  and  fi- 
horse  teams,  $8..')0  per  day 

r,R.\vi;i,  Ro.Mis. 

A  total  of  71.:-i7li  sq.  yds.  of  gravel  road  was 
constructed  under  the  direction  of  the  U.  S. 
f)ffice  of  Public  Roads.  Two  of  these  roads 
were  constructed  near  Kalaiuazoo,  ^Nlich,  one 
at  Billings,  Mont.,  and  one  at  Sweetwater, 
Te.x. 

The  construction  of  the  West  street— Port- 
;ige  Center  gravel  road  at  Kalamazoo,  Mich., 
was  begun  on  .April  IH,  1910.  and  on  June  1. 
1910.  tlie  work  was  completed.  ( )ne  thousand 
four  hundred  cubic  yards  of  earth  were  ex- 
cavated and  hauled  an  average  distance  of  (iOn 
ft.  at  a  cost  of  $292.8.5,  or  20.9  cts.  per  cu.  yd. 
It  was  loosened  with  plows  and  hauled  in 
drag  and  wheeled  scrapers.  One  thousand 
four  liundred  and  forty-five  cubic  yards_  of 
gravel  were  placed  u|)on  the  road  at  the  fol- 
lowing costs  per  cu.  yd. : 

Gravel   in   the  pit $0.10 

Stripping    the    pit Or, 

Loading  at    the   pit 04.6 

Hauling  an  average  distanee-  of  3.,"i00  ft..     .32.4 

Spreading    on    road 01 

Harrowing    and    rolling 00.63 

The  length  of  the  surfaced  road  is  5,.520  ft. 
and  the  width  9  ft.  The  gravel  was  spread  in 
two  courses,  the  first  course  7  ins.  thick  and 
the  second  i  ins.  The  maxiiuum  size  of  the 
gravel  in  the  first  course  was  2'/S  ins.  in  diam- 
eter and  in  the  second  course  1  J/i  in<.  in  diam- 
eter. The  road  was  built  with  county  convict 
labor,  which  was  estimated  at  10  cts.  per  day. 
the  cost  of  furnishing  them  footl.  The  ex- 
pense of  guarding  the  convicts  was  $(i.'!.75. 
The  total  cost  of  the  road  to  the  community 
was  $1,425.45,  or  25.8  cts.  per  sq.  vd.,  which 
is  at  the  rate  of  $1,.S()5  per  mile.  This  cost  is 
based  upon  convict  labor  .at  40  cts.  and  teams 
at  $4   per  day. 

The  work  of  surfacin.g  vvitb  gravel  a  sec- 
tion 3,200  ft.  in  length  of  tlie  Cull  road,  in 
Kalamazoo  Township,  fur  a  width  of  15  ft., 
was  begun  on  June  1.  191o.  [oid  entirely  com- 
pleted on  June  30,  191ii.  The  plan  of  con- 
struction was  similar  to  tliat  of  the  Kalama- 
zoo West  Portage  road.  ( )nc  thousand  three 
hundred  cubic  yards  of  gravel  were  hauled  an 
average  distance  of  1'4  miles  at  the  fnllnvsing 
cost  per  cu.  yd. : 

Gravel   in    tlie  pit ?fl.l" 

Stripping    tlie    pit 01.2 

Loading    in    wagon.s 05.3 

Hauling    to    the    road 3S.3 

Spreading  on    the   road 00.6 

Harrowing  and  rolling 00..", 

Tlie  gravel  was  spread  to  a  deiilh  of  11  ins. 
at  the  center  and  G  ins.  at  the  edges,  measured 
loose.  The  total  cost  of  the  road  to  the  com- 
munity was  $9.54.05.  wliich  is  at  the  rate  of 
9  cts.  per  sq.  yd.,  or  $1,574  per  mile. 

The  improvement  at  Billings,  Mont.,  con- 
sisted   in    surfacing    with    gravel    a    section    of 


(iklalioma   City.   Okla \\-     c 

San  Antonio,  Tex |.'     m 

Shawnee.     Okla \y'    \i 

at.  Louis,  Mo .i;i« 

Waco,     Tex '. '.Sl.-jil^ 

Pacific   States: 

.Mjerdeen,   Wash f\f,< 

Berkeley,   Cal |     j' 

Boise,    Idaho '|       I 

l'>erett,  Wash {    u- 

Fresno,    Cal Chi  i's 

Hoquiam.    Wash j    j^, 

'"'"'  ••'liom. 

•■H.    .1. 
•A\ni. 

Salt  Lake  Citj\  yj;ah.. . . ..  .'If.'   'I; 

San   Diego.   CaTT..'. I'idwi 

San  Jose,  Cal i 'ha.s 

■  ■It.  '11'. 


.    Burke 

.    Girard 

Brown 

C".    Travilla«. 
i-ii    Turner    . . 


2S 
IT.: 

,S 
31.1 


Los  Angeles,   Cal. 
North  Yakima,  Wash. 

Ogden,   Utah 

I'asaden.i,    Cal. 


Seattle,    Wash., 


Spokane.    Wash 

Taeoma.    Wash 

Vancouver.     Wash.. 
Walla  Walla,  Wash. 


..Moil. 
.  W.  I 
.11.  11 
.  W.    U 


\V.    Kwalt 2.: 

.lessup 10 

Baldwin 

Hoover 

B.  Jensen 

Monghmee 

r  Hamlin    

Doolittle 

M.  Bostaph 

Van   Ornuni 

McGonagle 

1    M.    Capps 

H.    Pieper 

Thomson 

Ill    Macartney    . . . 

Raleigh 

Lotter 

.    Reborn 


3.S 

2.31 

i.2r. 

1 

34.16 

2.3.-, 

.6 

4.11 

X..j7 

i.fi-l 

4.T 

30. 71 

IN. Ml. 

17 

l.,T 

3 

1,260,000 

ISS.liO 

300.000 

1,384,.^,S7 

16S,nfl7 

l.-)4,00(i 

175,S13 

187,617 

72,80.'. 

1. 14,000 

45,672 

86,700 

613.0.:o 

120.1)7.-. 

208,  X4a 

1,56.-), 000 

1.203,000 

;)70.802 

.-i4,000 

217,583 

1,125,000 
200.000 
200,0011 

1.100.000 


3.7;- 
1 

I..". 
50 


10.32 
tl.42 


41. 6 
26.2 


120,000 

H2,000 
304.571 

60.000 

180.000 

228,000 
4  00,000 
.•.16.22!* 
155,526 
2,125.850 
l,4!)3,0OO 

250,000 

^Engineer  Highwa,\-  l)i\ 
'Vi:  mile  of  sheet  asphali.  2V; 
not  include  macadam.  'Wjijiln 
to  issue  iinpro\'ement  boii.ls. 
bitulithie  and  brick.  njn(.i,,,i,. 
1=1,690  sq.  vds.  wire  cut  brie) 
to  100,000  sq.  yds.  of  brick  .1 
alley  paving  proposed  for  this 
this  siimm.T,  brick,  asphalt  an 
brick,  4.000  sq.  vds.  eonetfte  a 
$1.20  and  4,400  sq.  yds.  briek 
-'Voted  on  a  $SO,iiiiO  street  p: 
of  asphalt;   .63  mile   of  eonrrel 


T.XBLIO  SHEWING  .VMOTX' 
l.\   A    Nl 


isioii  I'ublie  Works  Department.  -Probably  one  mile  of  macadam. 
.  mill's  of  macadam.  '20,000  sq.  yds.  bituminous  macadam.  -Does 
iaiiiiii  m;ide  to  legislature  for  permission  to  issue  bonds.  'Proposes 
"Hiluiiiiiious  macadam.  "Brick  on  6-in.  concrete  base.  '»..\sphalt. 
s  '..  mill,  bituminous  macadam  and  13.500  sq.  yds.  vitrified  brick. 
^  on  manidam  with  sand  filler.  "Brick.  "Plain  macadam.  '^50.000 
ml  .isiib-iU.  "■■101.285  sq.  vds.  of  street  paving  and  7,117  sq.  yds.  of 
year.  ''1 'A  miles  asphalt,  V4  mile  brick.  'V-.o.oOO  sq.  yds.  to  be  laid 
d  .■n-osoted  wool  blocks  '"Resurfacing.  =»Possibly  10.000  sq.  yds. 
lid  6.OO11  s(i.  yds.  bituniinons  macadam.  -'M7.0flO  sq.  yds.  i-oncrete  at 
block  at  $2.2:..  -Contracts  let:  includes  164.!i34  sq.  yds.  of  pavement, 
leiiig    bun. I    issue    "11    March    14       "'Street    Commissioner.      -M  3    miles 
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the  state  road  leading  irom  Billings  toward 
Laurel.  A  length  of  3.!)U0  ft.  was  surfacod  li 
ft.  wide.  Two  thousand  tivo  huiulrcd  iccl  of 
the  road  consists  of  alkaline  siinibo  and  the 
remainder  of  "Billings"  clay.  The  surround- 
ing country  is  quite  level.  A  concrete  culvert 
with  an  opening  'J  ft.  high  and  ."1  ft.  wide  was 
built  at  a  cost  of  $-214.50.  with  ccnunt  costing 
S^.oO  per  bbi..  sand  and  gravel  $•_'  per  cu.  yd., 
steel  4'.-  cts.  per  lb.,  and  labor  $;!  per  day  of 
eight  hours.  'The  gravel  for  the  road  was  se- 
cured from  a  pit  L"s  miles  distant  from  the 
ro.nd.  On  account  of  the  fact  that  the  pit 
gravel  contained  about  20  per  cent  of  rocks, 
•>'i  to  (i  ins.  in  diameter,  it  was  necessary  to 
screen  it.  This  was  done  and  the  screened 
gravel  was  loaded  into  wagons  at  a  cost  of 
:iSA  cts.  per  cu.  yd.  The  screening  was  done 
by  building  a  high  "trap"  with  a  double  drive- 
way and  placing  a  screen  composed  of  bars 
of  steel  spaced  i'/i  ins.  apart  at  an  angle  of 
r.bout  85°  over  one  of  the  driveways,  and 
dumping  the  gravel,  hauled  with  drag  scrap- 
cfi,  through  the  trap  floor  on  the  screen,  so 
that  the  gravel  less  than  2>i  ins.  in  diameter 
fell  into  one  wagon  and  that  over  that  size 
fell  into  another.  One  thousand  eight  hund- 
red and  twenty-four  cubic  yards  of  gravel 
were  placed  on  the  road  at  a  cost  per  cu.  yd. 
of  38.4  cts.  for  screening  and  loading,  98.1 
cts.  for  hauling,  and  2.5  cts.  for  spreading. 
The  total  cost  of  the  road  to  the  community, 
with  labor  at  $3  and  teams  at  $6  per  day  of 
eight  hours,  was  $3,557.32,  or  .57.7  cts.  per  sq. 
vd.,  which  is  at  the  rate  of  $4,743.08  per  mile. 
Work  was  begun  on  .April  25.  1910.  and  the 
road  was  completed  on  June  18,  1910. 

The  work  at  Sweetwater,  Te.x.,  consisted  of 
surfacing  a  section  of  road  with  a  mixture  of 
clay  and  gravel.  The  adjacent  land  is  rolling 
and  the  soil  a  fine  sandy  loam.  To  secure 
proper  cross  section  and  drainage  394  cu.  yds 
of  earth  were  moved  with  drag  scrapers  and 
slat-bottom  wagons  an  average  distance  of 
200  feet  at  a  cost  of  $81.95,  or  21  cts.  per  cu 
yd.  Six  hundred  and  eight  cu.  yds.  of  cla> 
were  loaded  at  a  cost  of  $102.35,  hauled  a  dis- 
tance of  11/2  miles  at  a  cost  of  $300.85,  and 
spread  upon  the  road  to  a  depth  of  5  ins., 
with  a  road  grader,  at  a  cost  of  $19.40.  Three 
hundred  and  seventy-one  cu.  yds.  of  gravel 
were  loaded  at  a  cost  of  $63.45.  hauled  X'A 
miles  at  a  cost  of  $197.25.  and  spread  upon  the 
road  with  a  road  grader  to  a  depth  of  4  ins. 
at  a  cost  of  $11.25.  The  clay  and  gravel  were 
mixed  at  a  cost  of  $17.60,  and  sprinkled  and 
rolled  at  a  cost  of  $17..50.  With  labor  at  $1.8^ 
per  day  and  teams  at  $3.-50  per  day  the  cost  of 
the  road  to  the  community  was  $989.05,  which 
is  at  the  rate  of  27  cts.  per  sq.  yd.  The  work 
was  begim  on  March  31,  1910.  and  the  road 
was  entirely  completed  on  .April  27.  1910. 

EARTH     RO.\DS. 

Earth  roads  were  constructed  at  Americus. 
Ga.,  in  DeSoto  Parish.  La..  Ouachita  Parish, 
La.,  East  Baton  Rouge  Parish.  La.,  at  Lawton, 
Okla.,  and  at  Provo,  Utah.  Details  of  these 
roads    follows : 

The  work  of  grading  1  mile  of  road  at 
Americus.  Ga..  was  begun  on  Aug.  25,  1909. 
and  completed  on  Sept.  18,  1909.  The  road 
was  graded  to  a  width  of  30  ft.,  including 
the  entire  width  of  the  shoulders,  and.  to 
secure  proper  grades,  6,400  cu.  yds.  of  earth 
and  100  cu.  yds.  of  stone  were  moved  with 
wheeled  scrapers  and  in  wagons  for  an  aver- 
age distance  of  600  ft.  at  a  cost  of  $621.80.  A 
cross  drain  was  constructed  of  corrugated 
iron,  12  ins.  in  diameter  and  34  ft.  long,  at  a 
cost  of  $35.  The  work  was  done  by  the  coun- 
ty convict  road  gang,  and  the  cost  of  labor 
and  teams  was  the  cost  of  subsistence,  which 
for  labor  was  60  cts.  and  for  teams  $1  per 
day.     The  total  cost  of  the  road  was  $656.80. 

The  work  in  De  Soto  Parish,  La.,  consisted 
of  clearing  the  right  of  way  and  grading  the 
Main  Street  road  at  Mansfield,  a  distance  of  2 
miles,  the  Battlefield  road  at  Mansfield  a  dis- 
tance of  l-}4  niiles,  and  the  Mansfield-Shreve- 
port  road  a  distance  of  17  miles.  The  Main 
.Street  road  at  Mansfield  was  graded  to  a 
width  of  24  ft.  from  shoulder  to  shoulder. 
The  natural  soil  is  a  mixture  of  sand  and  clay 
and  no  surfacing  was  done.  Twenty-two  hun- 
dred cu.  yds.  of  earth  were  moved.  The  Bat- 
tlefield road  for  a  distance  of  1^  miles  from 
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New  England  States: 
Barre.   Vt. 
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Bridgeport,  Conn.  . . 
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Everett.    Mass 

Hartford.    Conn 
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Pacific  States: 
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Vancouver,  Wash.   • 

•Does  not  Include  grading. 
'Laid  by  city  forces.     ^Interest  base.     'Miles, 
eludes  6-in.    Portland  cement,   concrete  base. 
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the  city  limits  of  Mansfuld  was  improved  in 
the  same  manner  as  tlic  Main  Street  road. 
The  Mansheld-Shrevcpiirt  ruad  was  improved 
by  clearing  the  right  of  way  of  trees,  stumps, 
and  brush,  grading,  surfacinsj  certain  sections 
with  a  sand-clap  mixture,  and  constructing 
a  number  of  cross  drains.  One  carload  of 
various  sizes  of  corrugated  ingot  iron  was 
used,  costing  $1,.530.8S.  Tluee  hundred  and 
sixty  lineal  feet  of  oak  timber  bridging  and 
one  concrete  box  culvert  were  constructed. 
The  total  cost  of  the  above  work  was  $lt5,2O0, 
which  is  at  the  rate  of  $781  per  mile.  The 
work  was  done  by  the  state  convict  road 
gang,  and  the  cost  of  labor  was  the  cost  of 
guarding  and  feeding  the  convicts,  which  was 
24  cts.  per  day.  The  teams  were  owned  and 
furnished  by  the  State,  and  their  cost  was  the 
cost  of  their  maintenance,  which  was  'jU  cts. 
per  day  per  mule.  Work  was  liegun  on  June 
16,  1909,  and  was  completed  on  .\ug.  1,  1910. 

The  work  in  Ouachita  Parish.  La.,  consist- 
ed of  improving  14.;4  miles  of  the  Claiborne 
road  leading  from  West  Alonroe  to  Calhoun, 
and  2'/2  miles  on  the  Arkansas  road  from 
West  Monroe,  or  a  total  of  l~'/4  miles,  of 
which  13  miles  are  earth  and  4J4  miles  are 
gravel.  Equipment,  furnished  by  the  State  at 
a  cost  of  $I2,8."i4.l:)9,  consisted  of  a  2.5-hp.  trac- 
tion engine,  a  steam  road  roller,  2  heavy  road 
graders,  C  cages  or  cars  for  housing  the  con- 
victs, tents,  harness,  etc.  The  gravel  was 
spread  for  an  average  width  of  15  ft.,  with  a 
depth  of  8  ins.  at  the  center  and  G  ins.  at  the 
sides.     The  total  cost  of  the  gravel  road  was 


$lU.oo2.,3,  and  of  ilu:  ^-arth  road  $12,016.29. 
The  work  was  done  by  llie  state  convict  road 
gang.  Work  was  begun  on  July  10,  1909,  and 
completed  on  Aug.   1,   191(i. 

The  work  in  East  Baton  Rouge  Parish,  La., 
consisted  of  clearing,  grading,  and  draining 
7.6  miles  of  the  Claygut  road  and  1.7  miles  of 
the  Loop  road,  and  surfacing  with  gravel 
12,083  sq.  yds.  on  North  boulevard  m  the  city 
of  Baton  Rouge.  The  work  was  done  by  the 
state  convict  road  gang  and  was  begun  on 
Oct.  11,  1909,  and  completed  on  Aug.  1,  1910. 
The  cost  of  the  work  done  upon  the  Claygut 
road  was  $4,882.82,  which  includes  $1,770.67, 
the  cost  of  the  materials  for  cross  drains. 
The  cost  of  the  work  done  upon  the  Loop 
road  was  $1,494.03,  of  which  $149.40  was  for 
materials  for  cross  drains.  The  cost  of  grav- 
eling the  North  boulevard  road  was  $6,043.94, 
which  is  at  the  rate  of  .'JO.i  cts.  per  sq.  yd. 
Gravel  was  delivered  f.  o.  b,  cars  at  Baton 
Rouge  at  $1.37  per  cu.  yd. 

The  w'ork  at  Lawton,  Okla..  cunsisted  of 
grading  an  earth  road  5,20ii  ft.  in  length  for  a 
wddth  of  30  ft.  and  building  a  culvert  20  ft. 
wide  with  a  clearn  span  of  16  ft.  Work  was 
begun  on  July  20.  11)09,  and  entirely  com- 
pleted on  Sept.  1.  1909,  with  a  loss  of  lyi  days 
on  account  of  the  very  hot  weather.  Fifty- 
eight  hundred  and  forty  cubic  yards  of  earth 
were  loosened  with  plows  and  moved  in  drag 
scrapers  an  average  distance  nf  l'ui)  ft.  at  a 
cost  of  $846.40.  The  culvert  consisted  of  con- 
crete abutments,  wood  stringers,  and  floor. 
With  cement  at  $2  per  barrel,  lumber  at  $26 


per  1,000  feet,  board  measure.  labor  at  $1.60, 
and  teams  at  $3.20  per  day  of  eight  hours,  the 
total  cost  of  the  improvement  to  the  com- 
munity was  $1,110,8.5,  which  is  at  the  rate  of 
$1,126.60  per  mile. 

An  earth  road  8,8-50  ft.  in  length  and  23  ft 
in  width  from  shoulder  to  shoulder  was  con- 
structed at  Provo,  LTtab,  between  .-Vug.  24, 
1909,  and  Nov.  30,  1909.  This  road  is  a  part 
of  a  road  which  it  was  proposed  to  improve 
from  the  city  of  Provo  to  Olmstead,  a  dis- 
tance of  6  miles.  The  surrounding  country 
is  rolling  and  mountainous.  Thirty-one  hun- 
dred feet  of  the  road  were  built  through  and 
along  hills  composed  of  gravel  and  rocks,  and 
the  remainder,  -5,7.50  ft.,  was  built  over  prac- 
tically level  adobe  land.  Eighty-five  hundred 
and  sixty  cu.  yds.  of  earth  were  moved  for 
an  average  distance  of  1.160  ft.  .\bout  4,000 
cu.  yds.  were  hauled  in  wagons  and  the  re- 
mainder was  moved  with  a  road  .grader, 
tongue  scrapers,  and  wheeled  scrapers.  .-\11 
the  materials  were  loosened  with  plows,  and 
the  wagons  were  loaded  with  tongue  scrapers 
dumping  through  a  "trap."  The  material  in 
the  rock  banks  was  quite  difficult  to  loosen 
and  haul  in  the  scrapers  on  account  of  the 
large  rocks,  many  of  which  were  12  ins.  or 
more  in  diameter.  In  some  places  the  old 
road  was  so  narrow  that  two  vehicles  could' 
not  pass  each  other ;  these  passages  were  wid- 
ened to  23  ft.  With  labor  at  $2  and  teams  at 
$4  per  day  of  eight  hours,  the  total  cost  of 
the  road  to  the  community  was  $3,1-57.7-5, 
which  is  at  the  rate  of  $1,947,77  per  mile. 


WATER-WORKS      AND      SEWERS      SECTION 


Electrical   Sewage   Pumping  in    Great 
Britain. 

liV    J.\MtS    .\.    SK.M-.KK.    .\SSOC.    M,    INST.    C.    E.  * 

The  application  of  electric  power  to  the  dis- 
posal of  sewage  has  recently  made  consider- 
able progress  in  Great  Britain  and  it  is  pro- 
posed briefly  to  describe  and  illustrate  some 
of  the  work  which  has  been  done  in  this  re- 
spect. In  England  the  water-carriage  sys- 
tem of  gravitational  sewage  removal  is  gen- 
erally adopted,  but  cases  arise  when,  owing 
to  topographical  difficulties,  it  is  impossible 
to  suit  the  size  and  incline  of  the  sewers  in 
all  cases  to  the  volume  of  sewage  to  be  car- 
ried. Until  some  suitable  means  of  easily 
transmitting  power  to  convenient  points,  and 
of  automatically  applying  it  there,  was  found, 
the  tendency  was  to  concentrate  sewage 
pumping  plant  at  one  station  under  one  at- 
tendance staff.  This,  however,  involves  in  a 
good  many  cases  heavy  pumping,  owing  to  the 
necessarily  low  level  of  a  pumping  plant  to 
deal  with  the  whole  of  an  extensive  area, 
and  also  deep  cuttings  to  allow  of  a  suit- 
able fall  throughout,  especially  where  the 
ground  surface  is  undulatory.  For  this  reason, 
even  on  large  systems,  distributed  pumping 
stations  are  preferable  when  these  can  be 
automatically  regulated.  On  small  schemes 
the  advantage  of  reducing  labor  charges  by 
automatic  operation  is  obvious. 

Two  main  methods  have  been  adopted  in 
this  connection,  the  first  of  these  being  to  con- 
centrate the  pressure-producing  plant  for  the 
pumping  operations  transmitting  the  power  by 
means  of  compressed  air.  In  this,  electricity 
has  been  utilized  at  the  pumping  or  compress- 
ing station.  The  second  method  is  to  adopt 
direct  electrical  transmission.  Both  these 
systems  may  be  discussed,  and  in  order  to  il- 
lustrate the  former,  no  better  method  can  be 
used  than  to  describe  the  Shone  system,  which 
is  largely  adopted   in   Great   Britain. 

Figure  1  shows  a  sectional  elevation  of  the 
Shone  pneumatic  ejector,  the  lower  portion 
being  preferably  hemispherical  for  sewage, 
sludge  and  pail  contents.  The  motive  power 
employed  is  compressed  air,  which  is  conveyed 
in  iron  pipes,  laid  under  the  streets,  to  the 
several  ejector  stations.  The  sewage  gravi- 
tates from  the  sewers  through  the  inlet  pipe  A 
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into  the  ejector  and  gradually  rises  therein 
until  it  reaches  the  under  side  of  the  bell  D. 
The  air  at  atmospheric  pressure  inside  this 
bell  is  then  enclosed,  and  the  sewage,  con- 
tinuing to  rise,  compresses  the  enclosed  air 
sufficiently  to  lift  the  bell,  spindle,  etc.,  which 
opens  the  compressed  air  admission  valve  E. 
The  compressed  air  thus  automatically  ad- 
mitted into  the  ejector  presses  on  the  surface 
of  the  sewage,  driving  the  whole  of  the  con- 
tents before  it  through  the  bell-mouthed  open- 
ing at  the  bottom,  and  through  the  outlet  pipe 
B  into  the  iron  sewage  rising  main  or  high- 
level  gravitating  sewer,  as  the  case  may  be. 
The  sewage  can  only  escape  from  the  ejector 
by  the  outlet  pipe,  as  the  instant  the  air  press- 
ure is  admitted,  the  valve  on  the  inlet  pipe  A 
falls  on  its  seat,  and  prevents  the  fluid  escap- 
ing in  that  direction.  The  fluid  passes  out  of 
the  ejector  until  the  weight  of  the  cup  C. 
exposed  and  unsupported,  is  sufficient  to  pull 
down  the  bell  and  spindle,  thereby  reversing 
the  compressed  air  admission  valve,  which 
first  cuts  off  the  supply  of  compressed  air  to 
the  ejector,  causes  the  outlet  valve  to  fall  on 
its  seat,  thus  retaining  the  liquid  in  the  sew- 
age rising  main,  and  then  allows  the  air  with- 
in the  ejector  to  exhaust  down  to  atmospheric 
pressure.  The  sewage  flows  into  the  ejector 
through  an  inlet  once  more,  driving  the  free 
air  before  it,  through  the  air  valve,  as  the 
sewage  rises ;  and  so  the  action  goes  on  so 
long  as  there  is  sewage  to  flow.  The  cup-and- 
bell  floats  are  adjusted  so  that  the  compressed 
air  is  not  admitted  to  the  ejector  until  it  is 
full  of  sewage,  and  the  air  is  not  allowed  to 
exhaust  until  the  ejector  is  emptied  down  to 
the   discharge   level. 

A  satisfactory  alternating  arrangement  has 
recently  been  designed  which  insures  the  eject- 
ors in  a  station  working  in  rotation.  This 
has  been  of  great  advantage  in  making  the 
ejectors  work  more  smoothly,  by  keeping  up 
a  constant  pressure  on  the  rising  main,  while 
reducing  the  air  pressure  required  to  eject 
the  sewage.  With  this  arrangement,  in  times 
of  pressure,  the  ejectors  are  able  to  deal  suc- 
cessfully with  larger  volumes  than  is  possible 
when  workin.g  independently,  and  there  is  a 
complete  absence  of  shock  both  in  the  inlet 
and  delivery  valves,  even  with  the  ejectors 
working  at  their  maximum  rate. 

The  area  to  be  sewered  is  divided  into  such 
a  number  of  sectional  or  gravitation  units  as 


are  rendered  necessary  by  particular  local  exi- 
gencies or  peculiarities  ;  each  unit  constitutes 
a  separate  and  distinct  drainage  section,  hav- 
ing its  own  gravitation  sewers,  converging  and 
emptying  into  their  own  special  outfall,  which 
is  situated  at  the  lowest  point  of  the  unit. 
These  separate  outfalls,  or  ejectors,  discharge 
their  contents  by  means  of  compressed  air, 
generated  at  one  conveniently  situated  com- 
pressing station  into  one  common  main  lead- 
irig  to  the  ultimate  common  outfall.  Hence 
disabilities  of  a  topographical  character,  such 
as  are  manifested  in  districts  having  flat,  low- 
lying,  irregular,  or  difficult  surface  configura- 
tions are  removed.  The  interception  of  the 
sewage  at  higher  levels,  and  a  consequent  sav- 
ing of  power,  is  effected  when  compared  with 
a  single  pumping  station,  where  the  wdiole 
bulk  has  to  flow  down  to  lowest  point,  in 
wdiich  case  the  excess  of  fall  necessitates  a 
proportional  increase  of  power.  There  is  an 
entire  severance  of  each  district  from  the 
main  sewer,  and  from  the  rest  of  the  drainage 
area,  this  constituting  an  effective  safeguard 
against  the  conveyance  of  zymotic  diseases, 
by  the  sewers,  from  one  district  to  the  others ; 
which  cannot  be  said  to  be  the  case  when 
the  whole  area  has  an  intercommunicating 
network  of  drains,  and  there  is  a  flexibility 
in  extending  the  system  in  proportion  as  the 
population  and  as  the  occupied  area  increases, 
in  virtue  of  which  a  scheme,  at  its  initiation, 
can  be  limited  to  the  absolute  requirements 
of  the  district  and  to  the  financial  possibilities 
thereof.  As  an  instance  of  an  installation 
where  very  difficult  topographical  difficulties 
have  been  overcome  by  this  system  may  be 
mentioned  the  arrangements  made  for  the 
Urban  District  Council  of  Swalwell,  in  the 
County  of  Durham,  where  this  system  has 
been  applied  in  a  very  hilly  area.  The  eject- 
ors are  operated  from  a  central  compressed 
air  plant  consisting  of  two  electrically-driven 
compressors  (one  being  installed  as  reserve) 
operated  by  means  of  automatic  switchgear 
from  the  mains  of  the  County  of  Durham 
Electrical  Power  Distribution  Co.,  Ltd.  The 
starting  and  stopping  of  the  compressors  is 
perfectly  automatic  under  solenoid  control, 
dependent  on  the  pressure  of  air  in  the  main 
reservoir.  L'nder  ordinary  requirements  the 
compressor  starts  once  every  eight  or  ten 
minutes;  when  a  rush  of  surface  water  occurs 
it  may  operate  every  minute,  the  speed  of  op- 
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rralioii    iiciiig    iiuTi.aM\l   111   a   pcrtecily    auto- 
matic manner. 

.\  Rood  many  engineers,  liowcver,  now  con- 
sider that  electric  drivins  lias  an  advantage 
.>\er  compressed  air  as  r..';ii-cU  ilViciency,  es- 
pecially   wliere    the    di-'  -;reat     from 


tlirougli  vertical  shafts,  which  also  have  ball 
bearings  spccialy  designed  for  running  in 
damp  places.  The  motors  arc  coniponnd 
wound. 

There  are  two  floats  for  operating  the  auto- 
matic  switch  gear  of  the   two   motors.     One 


Fig.    1 — Cross   Section    of   Shone    Pneumatic   Sewage    Ejector. 


the  compressing  station,  or  where  the  tiow  of 
sewage  is  of- an  intermittent  character.  .\s 
regards  reliability  there  is  little  to  choose  be- 
tween the  two  systems.  Electric  motors,  when 
made  by  first-class  makers,  in  these  days  are 
so  reliable  that  no  apprehension  need  be  en- 
tertained as  to  the  success  of  the  electrical 
part  of  the  work,  and  nothing  could  be  more 
simple  than  a  modern  centrifugal  pump.  Au- 
tomatic control  is,  of  course,  necessary,  and 
in  order  that  the  centrifugal  puinps  inay  be 
self-starting,  the  impellers  must  be  drowned 
This  necessitates  a  vertical  type  of  motor, 
but  improvements  in  ball  bearings  have  in  re- 
cent years  greatly  simplified  the  design  of 
such  motors,  and  in  many  respects  they  are 
preferable  to  the  ordinary  horizontal  type. 
An  interesting  e.xample  of  electric  pumping  is 
that  of  the  Eaton  sewage  pumping  station, 
electrically  equipped  by  Messrs.  Laurence  Scott 
&  Co.,  Ltd.,  of  Norwich.  The  district  is  an 
outlying  village  forming  a  city  suburb,  and 
the  distance  from  the  main  pumping  station 
and  the  height  of  the  intervening  land  pre- 
cluded the  construction  of  a  deep  level  sewer 
as  a  practical  possibility.  Electrical  driving 
was  adopted  in  preference  to  the  compressed 
air  system  used  in  older  installations  in  other 
parts  of  the  town.  If  this  method  had  been 
available  in  the  past,  it  would  often  have 
saved  enormous  expense  in  laying  very  deep 
sewers  to  deal  with  such  places,  and  in  fu- 
ture schemes  no  doubt  this  will  be  taken  into 
consideration.  It  will  be  seen  from  Fig.  2 
that  the  sewage  is  delivered  into  a  large 
screening  chamber  which  is  provided  with  a 
cast-iron  screen.  The  sewage  is  drawn  from 
this  chamber  by  the  two  centrifugal  puinps 
through  a  cominon  suction  pipe.  Sluice  valves 
are  placed  in  the  branch  to  each  pump,  so 
that  either  of  the  pumps  can  be  disconnected. 
The  puinps  deliver  through  automatic  reflux 
or  retaining  valves  and  sluice  valves  into  the 
sealed  main,  where  there  is  a  second  reflux 
valve.  The  electrical  installation  consists  of 
two  19  B.H.P.  motors,  each  running  at  13iiii 
r.|).m.  at  44u  volts.  These  motors  have  ver- 
tical shafts  and  arc  provided  with  ball  bear- 
ings     throughout.       They    drive    the    pumps 


float  is  that  which  operates  under  ordinary 
conditions,  and  the  other  is  a  "flood"  float, 
and  onh'  comes  in  in  case  of  a  heavy  storm. 
Each  float  operates,  by  means  of  the  usual 
"tumbler"  gear,  on  to  a  switch  which  works 
the  relay  circuit  of  one  or  other  of  the  start- 
ing switches,  and  a  change-over  switch  is  ar- 
ranged   between    the    starters    and    the    float 


automatic  starters  are  of  the  carbon-contact 
type,  liy  means  of  which  the  resistance  is  cut 
out  nil  carbon  blocks  or  plungers,  thus  elim- 
inating sliding  friction.  The  circuit,  however, 
is  not  broken  on  these,  but  on  the  relay  switch, 
the  carbon  plungers  only  unshorting  the  re- 
sistance after  the  main  circuit  is  broken.  The 
motors,  pumps,  control  gear  and  screening 
chamber  are  all  contained  in  subterranean 
chambers  situated  in  a  low-lying  part  of  the 
district  at  the  side  of  the  public  road,  .^part 
from  a  very  slight  hum,  nothing  can  be  heard 
of  what  is  going  on  below  ground.  The  whole 
of  the  installation  was  carried  out  according 
to  the  instructions  of  Mr.  A.  E.  Collins,  M. 
Inst.  C.  E.,  City  Electrical  Engineer  of  Nor- 
wich, who  has  done  much  to  introduce  elec- 
trical pumping  of  sewage  there  and  in  other 
towns.  Installation  of  a  similar  character 
have  for  many  years  been  working  with  per 
feet  success  at  Weston-Super-Mare,  Hull,  and 
in  many  other  places,  and  there  seems  every 
probability  of  a  considerably  extended  field 
of  this  class  of  work  in  the  near   future. 

Reference  was  made  above  to  Mr.  A.  E. 
Collins'  work  at  Norwich,  and  as  this  is  some- 
what remarkable,  further  particulars  may  be 
given,  condensed  from  a  paper  given  by  him 
before  the  Incorporated  Association  of  Mu- 
nicipal and  County  Engineers.  The  old  sew- 
age outfall  pumping  station  at  Trowse,  Nor- 
wich, was  designed  and  carried  out  in  1868. 
The  engines,  three  in  number,  are  jet  con 
densing  beam  engines,  each  with  a  steam  cyl- 
inder .36  in.  by  72  in.  and  driving  a  bucket 
and  plunger  high-lift  pump  and  a  bucket  low 
lift  pump.  The  former  pumps  sewage  a  total 
lift,  including  suction  and  delivery,  of  1.32  ft. 
to  the  top  of  the  Whitlingham  sewage  farm 
through  1%  miles  of  20-in.  cast-iron  pipes. 
The  low-lift  pump  is  not  used,  the  valves  be- 
ing removed ;  the  bucket  remains  attached  tii 
the  engine  as  a  balance  weight  only.  The 
low-lift  pumps  when  used  delivered  direct  to 
the  River  Yare.  These  engines  are  very  waste- 
ful of  fuel,  and  are  now  used  as  reserves. 
The  sewage  is  screened  through  flat  bars 
spaced  1  in.  apart,  the  screen  being  inclined 
and  fitted  with  raking  gear.  The  sewage 
from  the  low-lying  parts  of  Norwich  below 
the  levels  commanded  by  the  outfall  sewer  is 
raised  by  Shone  ejectors.  Ten  years'  con- 
stant use  of  these  ejectors  has  shown  that  ab- 
solute reliance  can  be  placed  upon  them.  The 
cost  of  repairs  has  been   trifling,  and   the   re- 
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Fig.  2 — Cross  Section  Through  Pump  and  Screening    Chambers,     Sewage     Pumping     Plant, 

Eaton,    England. 


switches,  so  that  one  or  other  of  the  motors 
is  operated  by  the  regular  float  switch  and 
the  other  by  the  flood  float-switch.  The  mo- 
tors and  pumps  can  thus  be  used  evenly,  each 
taking  regular  duty  one  day  or  week,  and 
then   flood  dutv   the   next  dav  or  week.     The 


newals  have  been  of  the  slightest  char.acter. 
The  later  pumping  machinery  at  the  Trowse 
outfall  consists  of  four  Roturbo  pumps  con- 
structed by  the  Rees  Roturbo  Manufacturine 
Co..  Ltd.  (Parker  Limited"),  Wolverhampton, 
on  Rees'  patent.     One  pump  is  at  the  bottom 
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of  a  vertical  spindle  li,i\ini;  a   loO-b.h.p.  elec-  drum.     Hence  a  pressure   is  generated  at  the 

trie  motor  at  the  top.      The  pump  is  fixed  at  rim  of  the     pressure  drum  about   10  per  cent 

such  a  level  as  to  be   self -discharging,  but  it  greater  than  the  maxnnum  lift  that  the  pump 

stands  in  a  drv  chamber.     The  suction  side  is  is  designed  for.     A  scn<?s  01   directed  nozzles 
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Fig.  3 — Efficiency  Curves  of  Three  Roturbo  Turbine  Sewage   Pumps. 


connected  with  the  pump  by  a  14-in.  suction 
pipe  fitted  with  a  sluice  valve.  The  deliver\- 
side  has  a  sluice  and  a  retaining  valve,  both 
of  somewhat  special  character.  The  motor 
circuit  is  closed  and  opened  by  switch  gear 
arranger  in  five  steps  and  operated  by  a  float 
rising  and  falling  with  the  sewage  in  the 
sewage  sump,  from  which  all  the  pumps  draw. 
The  electrically-driven  pump  is  arranged  to 
start  and  stop  automatically,  it  being  for 
night  work,  and  when  in  use  an  attendant 
need  not  be  present.  In  the  event  of  the  sew- 
age flow  becoming  abnormal  and  beyond  the 
capacity  of  this  unit,  tlie  continued  rising 
of  the"  float  closes  circuits  operating  alarm 
bells  in  the  dwellings  (close  at  hand)  of  the 
attendants,  who  start  one  or  more  of  the  other 
units.  The  current  is  continuous  at  440  volts 
and  obtained  from  the  Corporation's  mains. 
The  other  tliree  pumps  are  similar  to  that 
above  described,  excepting  that  horizontal 
spindles  are  provided:  they  are  fixed  11  ft. 
fl  in.  above  suction  level,  and  arc  not  self- 
charging,  as  they  are  driven  by  gas  engines 
requiring  the  presence  of  an  attendant  for 
-tarting  and  stopping,  who  can  charge  the 
innnps  when  required  by  means  of  an  elec- 
trically-operated Rotliuro  air  exhauster.  The 
special  feature  of  the  Roturbo  pump  is  that 
the  power  does  not  var\-  appreciatily  over  the 
whole  range  of  the  variation  in  head.  In- 
stead of  designing  the  impeller  to  impart  speed 
energy  to  the  water  equivalent  to  the  head  re- 
quired, the  impeller  is  replaced  by  what  may 
be  descrilxHl  as  a  revolving  pressure  drum  of 
very  large  capacity  in  comparison  with  the 
orifices  of  the  rim.  The  consequence  of  this 
design  is  that  the  water  enters  the  pressure 
drum  and  becomes  practically  stationary  with 
reference  to  the  revolving  drum,  being  car- 
ried   round    by    vanes    or    partitions    in    this 


or  turbine  blades  are  arranged  at  the  run  ot 
the  drum,  which  convert  a  portion  ot  the 
pressure    in    the    ilrum    into    \eli>cit\-.    and    it 


The   result   ot    tlii-   turbine    et't'eet    is   in   trans- 
fer the   power   which   would   otherwise   he  ab- 
sorbed   from    tile    inotnr    to    the    rim    of    tlic- 
impeller.        .\s     a     consequence     of     this,     the 
power  taken  by  tlie  motor  never  exceeds  that 
required    for   the    iiorm.'il    diitx-   of    the   pump, 
and   on   the  lower   beads  the   power   taken   by 
tlic    motor    actually    decreases.       Curves    are 
given    in    Fig.    •'{   of    three    sample    pumps    01 
varying  duties,  each  about  70  ft.  to  SO  ft.  inax- 
iuium,  the  normal  duties  being  (l(),i)0O  gallons 
per  hour,  30,000  galbms  per  hour,  and   1-2,000 
gallons  per  hour  respectively,  fniui  which  the 
wide  range  of  head  within  high  efficiency  will 
be   noticed.     An    incidental    advantage  of    the 
design    of    the    Roturbo    is    the    reduction    of 
wear,   and   the   consequent    permanency   of   the 
efficiency    attained.      .\    lift    of    liMi    ft.    on    a 
centrifugal  pump  requires  a  velocity  uf  water 
at   the   tips  of   the   impeller   of   .approximately 
80  ft.  a  second.     In  the  case  of  the  Roturbo, 
the    rim    of    the   impeller    for    a    similar    duty 
would  also  revolve  at  a  speed  of  S(i  ft.  a  sec- 
ond, but  having  already  secured   '.he  pressure 
inside   the    revolving    drum,   it   becomes    possi- 
ble to   throw  the   water   back   almost   tangen- 
tially,   at   a   speed   of,   say,  40    ft.   to  -Vi    ft.   a 
second,    consequently,  the    resultant    speed    of 
the   water   in   the    fixed   casing   is   only    about 
■'!5    ft.    a    second.      As    a    result    of    this,    and 
also  because  the   pressure   drum  cannot   have 
any    cavitation    troubles    to    reduce    the    effi- 
ciency,   the   cutwaters   or   expanding   channels 
may   be   removed    some   considerable   distance 
from  the  rim  of  the  impeller,  and   the  pump 
will,    when    dealing   with    large    quantities    of 
water,  give  high  efficiencies  with  a   free  vor- 
tex.    As  a   result  of  this  there  is  nothing  in 
the   path  of   the   w'ater  after   leaving   the   im- 
lieller  to   wear  away,   and  when  the   water   is 
expanded  in  a  frc^j  vorte.x  to  the  points  of  the 
tips  of   the  deflecting  vanes   in   the  fixed  cas- 
ing,  the   speed   of   the   water   is   so   slow   that 
results    have    demonstrated    that    there    is    no 
tendency  to  wear  at  this  point.     As  there  are 
110   impediments  to  the  flow  of  anything  that 
has  passed  the  impeller,  there  is  consequently 
no  possibility  of  any  damage  to  the  Norwich 
pumps  due  to  pieces  of  solid  matter  up  to  an 
inch    in   diameter    being   carried    up    with    the 
sewage.    The  smallest  orifice  in  the  rim  of  the 
revolving    pressure    drum    in    the   case   of    the 
Norwich    pumps    is    1%    in.   diameter,   and   as 
the   space  between  the  revolving  rim  and  the 
deflecting  vanes  in  the  fixed  casing  is  approxi- 
mately -  in.,  anything  wdiich  will  pass  through 
the  pressure  chamber  has  a  clear  flow  through 


Fig.  -1 — Horizontal   Type  of   Roturbo  Sewage   Pump. 


these  nozzles  are  directed  rearward  the  press- 
ure inside  the  drum  is  then  available  for  tur- 
bine eflfect,  wdiicb  increases  with  increased 
volumes  of  water  flowing  through   the  drum. 


the  fixed  casiii,g  without  any  possibility  of 
Ijreakage  or  damage  to  the  pump.  The  pas- 
sage through  any  pump  is  always,  of  course, 
in  proportion  to  the  duty,  and  the  larger  the 
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pump  necossnrily  the  larger  tlie  solid  which 
can  bo  cnrricd  through,  hi  the  case  of  the 
Norwicli  luuiips,  the  sewage  is  .screeucd  so 
that  uothinn  c.\coeding  "s  of  an  inch  diameter 
will  pass  up  the  suction  pipe. 

Figure  4  gives  the  horizontal  type  of  the 
pump,  showing  the  pressure  chamher  removed 
aiid  the  deflecting  vanes  or  cutwaters  in  the 
fixed  casing.  To  avoid  risk  of  excessive  wear 
and  tear  of  the  pump  journals  and  their  bear- 
ings by  extrusion  of  gritty  water  Mr.  Collins 
designed  special  lantern  brasses  to  be  in- 
serted with  the  journal  gland  packings.  These 
lantern  brasses  form  water  chambers  ro.und 
the  journals,  and  are  supplied  with  clean  wa- 
ter at  a  higher  pressure  than  that  in  the 
pump,  with  tile  result  that  any  gland  leakage 
is  of  dean  water  into  the  pump  and  not 
gritty  water  out  of  it.  In  sewage  pumping  the 
question  of  screening  is  one  requiring  con- 
sideration. If  the  pumping  station  be  at  the 
treatment  works,  the  case  is  usually  simplified, 
as  the  detritus  tanks  can  be  traversed  by  the 
sewage  before  the  pumps  are  reached,  after 
which  screening  is  generally  a  simple  matter. 


are  provided  on  tlie  delivery  side  with  an  aii- 
rcleasc  valve  to  allow  of  automatic  pumping. 
The  mechanical  arrangement  of  the  pump  is 
such  as  to  allow  the  rotor  to  be  withdrawn 
and  cleaned  easily  without  disturbing  the  cas- 
ing or  pipework.  Roller  bearings  support  the 
shafts  between  motor  and  pump  and  a  tlcxibk' 
coupling  is  provided.  Each  pump  set  deals 
with  ;100  gallons  per  minute  of  sewage  against 
a  head  of  10  to  4.')  ft.,  with  an  overall  cfii- 
ciency  of  71  per  cent. 

Probably  one  of  the  most  interesting  elec- 
trically-operated sewerage  systems  in  Great 
Britain  is  that  belonging  to  the  Hirmingham 
Tame  and  Rea  District  Drainage  Board.  An 
electric  pow'er  transmission  scheme  extends 
from  Birmingham  down  the  Tame  valley  for 
six  miles  to  pump  sewage  up  to  a  strip  of 
land  near  to,  but  at  a  higher  level  than,  the 
main  conduit  conveying  the  sewage  from  the 
l?irmingham  outfall  works  to  the  sewage  farm 
in  the  Tame  valley.  In  addition,  sewage 
screening  rakes,  sludge  elevators,  sewage  dis- 
tributors, etc.,  are  driven  electrically.  The 
generating    plant    consists    of     two      British 


ly  ninlcrgronnd  and  partly  overhead.  The 
higli-tonsion  line  continues  from  Tyburn  to 
Plant's  Brook,  which  has  the  heaviest  duty  of 
any  of  the  pumping  stations  on  the  estate. 
This  station  is  a  pumping  station  only,  and 
contains  a  Gwynn  lO-in.  centrifugal  pump  de- 
signed to  raise  l,i)(lO  gallons  per  niinntc  against 
a  head  of  17  ft. ;  it  is  direct-connected  to  a 
28  lip.  3-phase  B.  T.  II.  induction  motor  run- 
ning al  47")  revolutions  per  minute.  The  trans- 
former chamber  contains  three  10-kw.  single- 
phase  transformers  having  a  ratio  of  2.'20(l  to 
200  and  the  usual  controlling  switchboard. 
Prom  this  station  the  high-tension  line  is  led 
to  Minworth  Greaves,  where  at  present  it 
terminates.  The  substation  at  Minworth 
Greaves  is  used  for  supplying  power  to  op- 
erate two  sewage  distributors,  whicli  were  pre- 
viously operated  mechanically,  and  arc  used 
for  distributing  sewage  over  circular  bacteria 
beds.  Provision  has  been  made  under  a  new 
contract  to  extend  the  high-tension  line  from 
this  point  one-half  mile  further  towards  Curd- 
worth,  where  the  Drainage  Board  arc  carry- 
ing out  very  extensive  works  in  the  building 


ASHOtO    PjMI»l"«(.    OT*TiON 

ii^  Mo™«     L.I.. 


T, 

Ol 

RN    PoU-lM'.   5 

T«I>ON 

a 

c 

[MMlfwCIL    Pli».»     ?<>*l*0' 

L.C«t,NC 

227  «/" 

&►**    MOTOB 

r.miis  5 

aJfPMij.on 

[..t.^'o" 

II  tf   Mo'OS 

f^f^ 

re- 

CCNl.«-T,Nt 

Ct-t-tT,' 

Fig.  5 — General    Plan   of  Site  of  Outfall   Works.   Birmingham  Tame     &   Rae   District   Drainage   Board,   England. 


Where  this  is  n^t  the  case,  and  pumping  has 
to  be  done  from  a  deep  sewer,  necessitating 
the  provision  of  deep  underground  chambers 
to  contain  the  screens,  great  cost  in  construc- 
tion is  usually  incurred.  When  designing  the 
new  pumping  installation  for  sewage  at  Nor- 
w-ich  it  was  thought  necessary  to  protect  the 
pumps  with  screens  having  circular  holes  of  1 
in.  diameter,  but  as  the  result  of  experience  in 
running  in  usual  weather  conditions  the 
screens  are  withdrawn,  leaving  the  pumps  to 
deal  with  unscreened  sewage,  and  this  they 
are  doing  without  any  blockage  occurring. 

The  use  of  alternating  current  is  largely 
prevalent  in  Great  Britain,  and  therefore  a 
typical  installation  employing  three-phase  mo- 
tors may  be  of  interest.  This  is  to  be  found 
in  the  village  of  South  Church,  in  the  County 
of  Durham.  The  increasing  use  of  electric 
power  in  the  collieries,  either  obtained  from 
private  plant  or  from  the  widely  extended 
systems  of  power  supply,  renders  it  possible 
to  apply  it  to  comparatively  small  and  isolated 
sewage  systems  with  a  minimum  of  expense, 
and  South  Church  is  a  case  in  point.  The 
plant  consists  of  two  pumping  sets.  A  ver- 
tical three-phase  motor  is  coupled  direct  to  a 
vertical  centrifugal  Scott  &  Mountain  pump, 
this  direct  coupling  being  a  great  advantage 
of  the  electrically-driven  centrifugal  combina- 
tion. The  whole  electrical  and  puinping  in- 
stallation was  put  in  by  Messrs.  Ernest  Scott 
&  Mountain,  Ltd..  of  Gateshead,  Durham. 
The  motors  are  of  the  squirrel  cage  type, 
running  at  1,100  r.p.m.  on  a  440-volt  40-cycle 
circuit.  They  are  started  and  stopped  by 
quick-acting  make  and  break  switches  oper- 
ated by  .floats,  so  that  the  motor  runs  when 
the  sewage  settling  tank  is  fiill  and  switches 
off  when  empty.  Time  limit  circuit  breakers 
and  fuses  are  the  only  other  items  of  the 
electrical  side.     The  pumps  are  drowned,  and 


Thomson  Houston  generators  coupled  to 
Belliss  &  Morcom  engines,  steam  being  de- 
rived from  a  refuse  destructor  plant  at  Salt- 
ley  (see  map.  Fig.  5).  Current  at  2,2.j0  volts 
is  carried  by  means  of  a  pole  line  to  the 
Saltley  farm,  where  transformers  are  tapped 
onto  the  line  for  a  local  supply  at  200  volts 
for  driving  sewage  screens  and  farm  niachin- 
erv.  Fig.  5  shows  the  successive  pumping 
stations,  each  of  which  is  divided  into  two 
rooms,  one  containing  the  pump,  rotor,  start- 
ing gear  and  high  tension  switch  gear,  and 
the  other  the  transformers.  The  pumps  used 
are  Gwynnes  centrifugals  designed  to  raise 
from  696  to  1,900  gallons  per  minute  against 
a  head  of  from  16  to  30  ft.  The  largest 
pumping  and  substation  is  situated  at  Tyburn, 
the  station  being  connected  to  the  high  tension 
lines  by  underground  cable.  There  are  three 
power  circuits.  The  tirst  controls  one  B,  T.  H. 
motor  of  8  h.p.  running  at  960  revolutions 
per  minute,  and  one  11  h.p.  motor  running  at 
965  revolutions  per  minute.  These  motors  are 
used  for  the  operation  of  general  farm  ma- 
chinery and  for  driving  machinery  in  the  me- 
chanics and  joiners  shops  where  the  mechan- 
ical repairs  required  to  the  existing  plant  on 
the  Board's  estate  are  carried  out,  and  any 
special  tools  required  on  the  estate  are  made. 
The  •  second  ,  controls  the  puinping  station 
proper,  wdiich,  as  in  the  case  of  the  other 
stations,  is  immediately  adjacent  to  the  trans- 
former chamber  and  contained  in  the  same 
building.  This  station  contains  a  Gwynne 
8-in.  centrifugal  pump  designed  to  raise  963 
gallons  per  minute  against  a  head  of  :^0  ft. 
This  jnimp  is  direct-connected  to  a  B.  T.  H. 
3-phase  induction  motor  of  22  hp.  running  at 
^uh  revolutions  per  minute.  The  third  con- 
trols one  .'iVi  hp.  motor  running  at  1,420  rev- 
olutions per  minute  and  driving  a  sewage  ele- 
vator.    The  cable  supplying  this  motor  is  part- 


of  bacteria  beds,  and  where  it  is  intended  to 
Ii.aht  the  beds  with  arc  lamps  and  to  elec- 
trically operate  the  gravel-washing  machin- 
ery, consisting  of  a  pump,  stone  crusher  and 
winch.  It  is  also  intended  to  extend  the  use 
of  the  electric  power  thus  obtained  by  in- 
stalling pumps  400  yds.  from  the  Minworth 
Greaves  terminus.  These  pumps  will  be  sup- 
plied with  current  at  a  pressure  of  20n  volts 
direct  from  the  same  substation  as  the  gravel 
washer.  There  is  no  doubt  that  the  undertak- 
ing of  the  Birmingham  Tame  and  Rea  Drain- 
age Board,  embodying  as  it  now  does  all  the 
features  of  a  comprehensive  high-tension 
power-distribution  scheme,  is  one  of  the  pio- 
neer undertakings  in  Great  Britain,  and  it  is 
the  first  scheme  of  its  kind  in  the  world.  It 
therefore  is  a  matter  of  interest  to.  all  engi- 
neers, electrical  and  otherwise,  interested  in 
the  problems  of  the  disposal  of  sewage,  and, 
together  with  other  instances  cited  above, 
gives  sufficiently  clear  evidence  of  the  impor- 
tant results  which  are  already  attending  the 
application  of  electric  power  to  this  phase 
of  civil  and  sanitarv  engineering. 


On  March  11th,  51  shovels  working  in  the 
Central  Division  of  the  Isthmian  Canal  exca- 
vated 78,293  cu.  yds.  of  material,  or  an  aver- 
a.ge  of  1,53.")  cu.  yds.  per  shovel  for  the  8- 
hour  working  day.  This  is  the  highest  aver- 
age output  per  shovel  ever  made  in  the  Central 
Division  for  one  day.  On  the  same  day.  49 
I.idgerwood  trains  and  five  small  \\'estern 
dump  trains,  or  a  total  of  54  trains,  were  un- 
loaded on  the  Balboa  dumps,  which  is  the 
.greatest  number  of  trains  unloaded  at  this 
place  since  the  commencement  of  work,  the 
next  highest  record  bein.g  on  Sept.  14.  1910. 
when  47  Lidgerwood  trains  and  tlu-ce  Wc-l 
ern  dump  trains  w-ere  unloaded. 
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Methods  and  Cost  of  Deep  Trenching 
by    Machine   at    Glencoe,   111. 

I!V     HON     I-:       M  \KM1,  ■ 

The    suiitliern    ponii.n    ..f    ilu'     \'illage    of 
Glencoe,  111,,  has  long  \ivvu  awaiting  the  con- 


1  he  soil,  especially  in  llie  d^cp  cnts.  was  a 
liard  clay.  The  top  llfieen  fict  was  a  brown- 
ish clay  with  sliglil  tracis  nf  sand.  Below 
this  was  a  hard  l)lne  cla\.  Dnring  the  fall 
and  winter  nmntlis  this  soil  becomes  extrenie- 


Fig.  2 — View  of  Trench  and    Bracing,  Glencoe,    III.,  Trunk   Sewer, 


tu   12  ft. 


struction  of  a  sanitary  sewerage  system.  A 
system  was  designed  some  four  of  five  years 
ago,  which  used  the  Skokic  for  an  outlet 
after  passing  the  sewage  throu.yh  a  septic 
tank. 

Because  of  the  constantly  increasing  ob- 
jection to  the  discharge  of  sewage  into  Lake 
Michigan,  the  sewage  from  the  territory  ly- 
in.g  east  of  the  ridge  was  to  be  carried  west- 
ward to  the  septic  tank  at  the  edge  of  the 
.Skr>kie  by  a  trunk  line  sewer  that  for  some 
distance  was  30  ft,  deep.  Because  of  the 
high  cost  of  tunneling  anil  the  possibility  that 
the  Sanitary  District  of  Chicago  would  pro- 
vide an  outlet  such  that  the  costly  construc- 
tion could  be  avoided,  the  construction  of 
this  system  was  postponed  from  year  to  year, 
until  the  territory  finally  became  so  thickly 
settled  and  the  nccessil\-  of  a  sanitary  sewer 
became  so  iinpcrativc  tiiat  it  w;is  determined 
to  proceed  with  the  construction  according  to 
the  original  plans.  The  contract  was  awarded 
to  Mr,  F,  G  Mortimer,  of  Chicago,  and  actual 
work  was  begun  about  August   1,  1910, 

The  system  spreads  over  a  territory  of  con- 
siderable extent,  .\  small  amount  of  the  ex- 
cavating was  done  ])y  hand,  but  for  the  most 
part  the  excavating  was  done  by  two  Chicago 
sewer  excavators,  manufactured  by  the 
Municipal    Engineering    S:    Construction     Co, 

•59S  Bircli  St,,   Wiiiiiitliu,   Illlmiis, 


soil  was  an  advantage,  since  no  sheathing  was 
required. 

The  length  and  depth  of  the  various  sizes 
of  pipe  arc  tabulated  below  : 

ir),-JOO  lin.   ft,   of  8-in.   pipe   fri 
cut, 

•^(JOO  lin,  ft,  of  10-in,  pipe  from  1  to  13  ft. 
cut. 

•J.'iU  lin.   ft,  of  12-in.  pipe  al.iont  13  ft,  cut. 
1,0(1(1  lin,   ft,  of   l"i-in,  pipe  about  10   ft,  cut, 
4,T(J0  lin.  ft.  18-in.  pipe  from  a  very  shallow 
cut  up  to  a  cut  of  3(1  ft. 

Reference  to  the  above  talmlation  will  show 
that  a  good  percentage  of  the  larger  size  pipe 
was  placed  in  very  deep  cuts.  This  feature, 
before  the  construction  was  actively  started, 
caused  the  contractor  considerable  anxiety. 
The  excavator  that  he  had  on  the  job  would 
cut  to  a  depth  not  exceeding  lo  ft,,  and  it  was 
determined  to  excavate  the  trench  to  the  full 
depth  of  15  ft.  and  then  from  the  bottom  of 
this  trench  sink  shafts  at  about  50  ft.  intervals 
and  tunnel  between  them  at  the  necessary 
level.  Figs.  1  and  2  show  the  trenching  nia- 
iliine  in  operation. 

It  was  thought  by  this  method,  that  the 
amount  of  hoisting  would  be  reduced  and 
the  open  trench  between  shafts  could  be  used 
for  deposit  of  the  excavated  material  from 
the  shafts  and  from  the  tuiuiel  below-.  But 
before  this  plan  had  actually  been  put  into 
effect  it  was  determined  to  ultilize  the  largest 
size    Municipal    E.xcavator. 

The  excavator  was  constructed  to  dig  a 
trench  up  to  25  ft.  in  depth.  Where  the 
depth  of  excavation  exceeded  this  amount,  as 
it  was  for  a  considerable  distance  as  deep  as 
30  ft.,  the  street  was  graded  down  3  or  4  ft. 
and  the  remaining  foot  or  two  was  excavated 
by  hand  in  the  bottom  of  the  trench  and  the 
dirt  thrown  either  into  the  lioom  or  back  upon 
the  completed  pipe. 

The  trench  dug  by  this  machine  was  about 
3.'i  ins.  in  width,  giving  ample  room  for  the 
proper  laying  of  the  18  ins.  sewer  pipe  and 
for  securing  proper  joints  and  also  for  the 
reception  of  junctions.  All  joints  were  calked 
with  oakum  and  then  cemented,  to  exclude 
seepage  as  far  as  possible,  making  a  wide 
trench  quite  necessary,  for  room  in  which 
to  operate. 

The  sides  of  the  trench  were  smooth  and 
vertical.  Vertical  plank  and  pack  screws  were 
used  for  bracing.  These  were  placed  about 
,■'  ft,  apart  in  the  deep  trenches  and  farther 
apart   in   shallow  cuts. 

At  only  a  few  points  was  caving  experi- 
enced. When  ground  of  a  suspicious  char- 
acter was  encountered  the  bracing  was  kept 
close  behind  the  machine.  In  some  cases  it 
was   necessary   to   stop   the   machine,   so   as  to 


i 


11 
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Fig,   1 — Cbicago  Sewer  Excavator  Digging  15  Ft.  Trench,  Glencoe.  I 


ly  hard  and  dillieult  to  handle,  ton  hard  ni 
fact  to  be  dug  iiy  h.ind  without  the  aid  of  a 
pick.      In    some    respects   the   cliar;icter   of   the 


pkice    the    iir.aces    more    closely 
\ator.     This  operation   stoi)s  the 
onlv   a    few   moments,   while  the 


II. 

to    the    exca- 

machine   for 

workmen  use 
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ilu-  1)00111  10  staiul  on  in  placing  the  braces. 

\'crv  little  trouble  was  exiierienced  from 
rocks.  Small  stones  up  to  a  foot  in  iliani- 
etcr  when  coining  entirely  in  the  trench 
would  not  stop  the  machine.  When  these 
stones  were  enibeiUleil  in  the  sides  of  the 
trench,  or  stones  of  larger  dimension  were 
encountered,  sticks  of  ilynaniite  were  placed 
on  top  of  them  and  were  crushed  without 
making  it  necessary  to  raise  the  boom. 

.Ml  pipes  were  vitrillecl.  salt  glazed,  hub  and 
spiggot  pipe.  The  18-in.  pipe  were  double 
strength  and  were  lowered  into  the  open 
trench  by  means  of  a  single  pulley  on  a  small 
tripod. 

The  construction  was  carried  on  up  to  its 
time  of  completion,  about  of  the  hrst  of  Jan- 
uary, Ifll.  For  some  time  there  was  frost 
in  the  ground,  linally  reaching  a  depth  of  11 
to  l(i  ins. :  and  although  this  caused  a  con- 
siderable inconvenience,  at  no  time  did  it  stop 
the  work. 

As  regards  the  cost  of  this  deep  excavation 
it  is  impossible  to  get  any  accurate  figures. 
The  deep  trenching  was  being  done  by  one 
machine    and    the    shallow    trenching     by     a 


smaller  machine  ;u  the  same  time  llie 
workmen  were  changed  from  one  to  the  other 
as  occasion  demanded  and  to  get  accurate 
data  as  to  cost  would  have  required  constant 
attention  to  this  one  feature.  However,  In- 
taking  the  record  of  a  few  average  days, 
which  does  not  take  into  consideration  the 
long  or  short  delays  caused  by  break-downs. 
<torni.  or  otherwise,  the  cost  of  labor  alone 
for  excavating  at  a  depth  of  about  ■_'■")  ft.,  lay- 
ing I'S-in.  jiipe  ;nul  back  filling  appears  about 
,is   follows  : 

IVr  day. 

1    foreman    $     S.OO 

lixeavatins  machine,  iueluiling  operator..  -lU.Ou 
1   ensinecr   4.OU 

1  rUenuin    3.0(1 

.'.   (ri'Mclnnen  at  S3.00 in. 00 

20  lalioieis,  backfilling,  at  $2.50 fiO.OO 

2  teams  at  $G.OO lli.OO 

Coal    5.00 

Repairs  and  sundi-y  expenses 10.00 

Total    S147.0O 

Oiu-  lunidred  and  forty-seven  dollars  for  80 
ft.  or  approximately  $1.8o  per  lin.  ft.  While 
working  in  the  deep  cuts  progress  of  (i<>  to 
10(*  ft,  per  day  was  made. 


It  \\>\\  be  noticed  that  a  large  amount  of 
the  iiist  is  for  backfilling.  This  item  can  be 
reduced  where  it -is  possible  lo  use  teams  with 
slips.  If  the  backfilling  can  follow  close  be- 
hind ihe  excavating  while  the  dirt  is  still 
frcsli,  one  team  with  driver  and  one  scraper 
holder  will  backfill  about  as  much  as  ten  la- 
borers with   shovels. 

The  clay  being  hard  and  dry  the  excavated 
material  was  broken  up  very  fine,  ranging 
from  fine  dust  up  to  the  size  of  pea  coal,  and 
in  the  dam])er  portions  increasing  in  size  up 
10  the  dimensions  of  small  egg  coal.  The  ma- 
terial broken  so  finely  is  in  excellent  condi- 
tion  for  backfilling. 

■J"he  contractor  purchased  an  automatic 
Iiackfiller,  but  for  various  reasons  its  use 
was  abandoned.  Jn  order  to  use  the  back 
filler  it  is  necessary  to  keep  the  pipe  laid  up 
close  to  the  boom,  which  is  not  always  con 
venient,  especially  when  the  excavating  i.~ 
easy  and  the  pipe  layer  can  not  easily  lay  a^ 
fast  as  the  machine  is  capable  of  digging. 

The  Engineering  and  Inspection  was  done 
by  Windes  and  Marsh,  Civil  Engineers  and 
Sin"vevors,   Winnctka,   III. 


STEAM     AND      ELECTRIC      RAILWAY      SECTION 


Test  of  a  Solid  Manganese  Steel  Frog. 

-\t  tin  annual  exhibition  of  the  .-Xmericau 
Railway  -\iipliance  Association  held  at  the 
Coliseum.  Chicago,  in  March,  manganese 
track  material  was  an  important  feature. 
.Among  the  most  interesting  of  these  exhibits 
were  frogs  and  other  castings  that  had  been 
subjected  to  severe  tests.  These  tests  demon- 
strated conclusively  the  high  degree  of  duc- 
tility and  resistance  to  fracture  possessed  by 
this  metal. 

In  the  accompanying  illustration  is  shown 
a  solid  manganese  frog  that  was  subjected  to 
a  series  of  drop  tests.  This  frog  is  selected 
tor  illustration  for  the  reason  that  it  was 
fully  described  in  a  paper  entitled  "Man.ga- 
nese-StecI  Frogs  and  Switch  Points''  that  aii- 
peared  in  our  issue  of  March  22,  1.011.  In 
this  paper  the  design  of  solid  and  built-up 
manganese  frogs  was  described  in  detail.  This 
frog  is  of  the  solid  type,  and  is  therefore 
formed    'if    .i    single    manganese-steel    casting. 
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Effect   of   Drop   Test   on    Solid    Manganese-Steel    Frog. 


It  was  exhibited  by  the  Mordcn  Frog  & 
Crossing  Co.,  of  Chicago. 

In  the  accompanying  illustration  ]>onits  of 
supports  are  shown  by  the  lines  A.  A.  The 
distance  between  these  points  is  4  ft.  7  ins. 
The  points  at  which  impact  was  applied  are 
shown  at  1.  2  and  -'i.  Test  No.  1  was  made 
at  a  point  '>  ins.  from  the  actual  point  of  the 
frog.  In  making  this  test  the  frog  rested 
free  on  the  supports.  In  tests  2  and  3  im- 
pact was  applied  as  near  as  possible  to  the 
ends  01  the  tread.  In  these  tests  the  opposite 
end  of  the  frog  was.  of  course,  securely,  fast- 
ene<l  to  prevent  tipping.  Two  scries  of  tests 
were  made,-  one  with  a  l.iMMi-Ib.  droj),  and 
one   with    a   2.80ii-lb.   drop. 

Following    are    det.-iils    of    the    tests,    givinq 


.-It  Point  ;!.  2lJU,4oii  ft.  lbs.  .\  total  of  l,."iu-j.,^ni) 
ft.  lbs.  was  therefore  applied  to  this  frog. 
The  resulting  defiections  at  Point  1  was  1% 
ins. :  at  Point  2.  '^  ins. :  and  at  P'oint  .3,  1  in. 
Careful  inspection  failed  to  reveal  any  evi- 
dence of  fracture  in  the  casting,  while  the 
surface  deformations  at  the  point  of  impact 
were  so  small  as  to  be  negligible. 


Results     of     Titanium     Treatment     of 
Steel  Rail. 

I'.xperimental  use  of  titanium  rail  during  the 
past  four  years  in  track  subject  to  heavy 
service  has  demonstrated  high  wearing 
qualities    in    rail    of    this    kind,    .\n    interesting 


comparison  of  wear  on  ordinary  Bessemer  rail 
and  on  f^erro-titanium  Bessemer  rail  was  made 
at  the  56th  St.  crossover  in  the  New  York 
Central  approach  to  the  Grand  Central  Sta- 
tion in  New  York  City  in  1007  and  1908.  This 
crossover  is  equivalent  to  a  10°  curve,  and 
the  service  over  it  is  unusually  severe.  Rela- 
tive wear  is  shown  by  the  accompanying  fig- 
ure. The  rail  is  of  the  fi-ins.  100-lb.  Dudley 
section.  Bessemer  rail  in  service  for  four 
months  lost  :13  lbs.  per  yard ;  while  ferro- 
titanium  Bessemer  rail  in  service  in  the  same 
position  for  six  months  lost  only  1.01  lbs.  per 
yard. 

At  the  recent  exhibit  of  track  appliances  at 
the  Coliseum,  Chicago,  the  Lackawanna  Steel 
Co.  exhibited  ferro-titanium  rail,  both  Bes- 
semer and  open  hearth,  that  had  been  sub- 
jected to  excessive  bending  without  fracture 
In  treating  the  steel  from  which  these  rails 
had  been  rolled,  0.3  per  cent  of  an  alloy  con- 
taining from  10  to  1-5  per  cent  of  titanium  was 
added  to  the  steel  as  it  flow-ed  into  the  ladle 
from  the  Bessemer  converter  or  the  open 
hearth  furnace.  The  mixture  was  then  held 
for  from  three  to  si.x  minutes  for  the  comple- 
tion of  chemical  reactions  and  the  escape  of 
impurities.  On  the  completion  of  such  a  process 
as  this  no  trace  of  titanium,  when  applied  in 
the  percentage  given  above,  is  found  in  the 
steel,  the  titanium  acting  as  a  scavenger  in  re- 
moving injurious  oxides  and  nitrides,  and  in 
retarding  the  segregation  of  sulphur,  phos- 
phorus and  carbon.  The  titanium  treatment 
is  said  to  be  extremely'  simple,  but  it  must 
be  correctly  applied  in  order  to  secure  satis- 
factory results. 

In  a  paper  published  in  the  proceedings  of 
the  American  Society  for  Testing  Materials. 
Dr.  G.  B.  Waterhouse  comments  as  follows 
on  the  effect  of  titanium  treatment  of  steel : 

Titanium  when  rightly  ,i.pT)lied  in  the  proper 
amount  is  found  to  retard  segregation  of  sul- 
plnu-.  phospliorus  and  carbon  in  -n-hat  is  nor- 
mall\'  quiet,  quick-setling  steel.  The  noticeable 
feature  is  the  increased  sovmdness  of  the 
Titanium  steel  due  to  the  concentration  of  the 
blo-w  holes  in  the  pipe  cavity.  The  results  were 
eheelied  by  taking  all  the  rails  froiVi  two  ingots, 
one  of  ordinary  steel  and  one  of  treated  steel, 
drillings  being  taken  from  each  series  of  rails 
in  exactly  similar  locations  and  making  eaxeful 
analyses.  Here.  also,  the  treated  steel  exhibits 
less  segregation  than  the  ordinary  steel.  Im- 
provement has  also  been  noticed  in  the  working 
of  the  steel  in  the  rolling  mill  and  the  rails  on 
the  different  roads  have  been  found  to  give 
much  better  service  than  ordinary  Bessemoi 
steel  rails. 

During  the  past  winter  many  tests  have 
been  made  by  Dr.  P.  H.  Dudley  on  Bessemer 
and   open   hearth    rails   treated   with   titanium. 
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Among    these    tests    wire    iiiiie    on    Bessemer 
rail  of  the   following  average  analj'sis : 

Carbon    0.63 

Manganese    0.55 

Phosphorus     095 

Metallic  titanium  to  tlie  extent  of  0.1  per 
eent  was  added  in  the  ladle. 

These  rails  of  100-11).  section  were  sub- 
jected to  the  standard  drop  test  2,000-lb.  ball 
at  18  ft.  and  gave  an  average  deflection  of 
1.4  ins.  In  each  case  :'  to  4  Iilows  were  re- 
quired to  fracture  the  rail.  Average  elonga- 
tion, measured  on  the  base  ni  the  rail  (35 
rails)  was  13  per  cent.  Six  per  cent  elonga- 
tion is  considered  safe  by  the  majority  of 
engineers   and   this   demonstrates  a    factor   of 


5— 1- 


Wear  on   100-lb.   Dudley  Section   Rail. 

(A  show.s  original  outline  of  rail  heatl.  B  shows 
outline  of  head  of  terro-titaniuni  bessemer  rail 
after  €  months  of  service.  C  shows  outline  of 
head  of  ordinary  bessemei-  rail  after  4  months 
of  service.) 

safety  of  more  than  200  per  cent  in  ductility. 
The  'increase  in  carbon  necessarily  gives  a 
better  wearing  rail  while  titanium,  through 
the  removal  of  the  occluded  gases,  makes  the 
metal  ductile  and  without  brittleness. 

In    21.000   tons   .if   open-hearth    rails   treatcij 


a   better   average   of   blnws  in   the   drop   tests 
precisely   as   in   the   Kessenier  process. 

Titanium  treatment  on  the  basis  of  O.OM 
per  cent  of  metallic  titanium  costs  $1.0o  per 
ton  of  rail.  With  0.1  per  cent  of  metallic 
titanium,  which  results  in  a  higher  carbon 
content  and  increased  ductilit\.  the  ensl  iS' 
$1.!K>   per  ton  of   rail. 


Tests  of  Rolled  Manganese-Steel  Rail. 

Remarkable  resistance  to  fracture  has  been 
shown  Iiy  bending  tests  made  on  rolled  man- 
ganese-steel rails  manufactured  by  the  Man- 
ganese Steel  Rail  Co.,  of  New  York  City.  In 
these  tests  the  rails  were  bent  back  and  forth  . 
until  broken  by  blows  from  a  steam  hammer 
The  bending  was  done  with  the  rail  lying  on 
its  side,  the  rail  being  turne<l  nver  alter  each 
blow.  The  distance  between  supports  was  2 
ft.  9  ins.  The  length  of  the  chonl  froTu 
which  deflections  w^ere  measured  was  I  ft.  li 
ins.  The  rail  tested  was  of  SO-lb.  .\.  S.  C.  K. 
section.  In  the  following  tabnlatinn  tl'e  ef- 
fect of  each  blow  is  given  : 


TEST   NO     I. 

Blow. 

Deflection. 

1 

'.iV2  ins. 

1' 

2^    ins. 

a 

2%   ins. 

4 

■A%  ins. 

.-, 

4%   ins.     Began  to  tear  on  ll'g. 

« 

ZVi  ins.     Began  to  tear  opp.  tl'g 

( 

",%  ins.     Tore  Vz  through  base. 

s 

."iM,  ins. 

» 

.T%   ins.     Began   to   tear  on   heat 

in 

Kail  broke. 

TKST    NO     'J, 

Blow 

Iielleetidli 

1 

fi  ins. 

■» 

."»%  ins. 

.'.       ins.     Slight  base  cravk. 

4 

t;        ins.      Base  craekei.1   V-   ;oi'is 

7       ins.     Web  ei'.aeked   "4    \ip 

1; 

Rail  broke. 

TEST   XO    :J. 

Blow. 

1  )elleetinn. 

1 

■■i%   ins. 

9 

■.',Vt   ins. 

;.: 

2V2  ins. 

4 

15/k  ins. 

', 

\%   ins. 

f, 

11.4   ins. 

~ 

1%   ins. 

s 

1'4    ins. 

17 

-■■/s 

111s. 

IS 

■I^'K 

in.". 

111 

■•  '8 

Ills. 

•Ml 

ins. 

■M 

31^ 

ins. 

'*'!. 

'Z 

ms. 

1'3 

3'/i 

ins. 

21 

2% 

ins. 

2i> 

3 

ms. 

2G 

2% 

ms. 

07 

■iVt 

ins. 

2S 

2% 

ms. 

29 

314 

ins. 

30  . 

2% 

ins. 

31 

4% 

ins. 

Rail  brul 

Web  iiacked   '2   np 
i-;iitire  base  eraekeii. 


Ilea.l   elaek. 


The  rails  tested  .are  said  to  have  Ikcii  lielow 
the  average  qu.ality,  hi  comparison  it  may  be 
stated  that  fracture  nccurs  in  bessemer  rail 
iif  good  quality  at  the  second  or  tlnrd  bend 
with  a  deflection  of  2  ins. 


A  One-Piece 


Manganese-Steel 
Rail. 


Guard 


No  one  feature  of  track  has  litcii  the  sub- 
ject of  more  experiment  and  invention  dur- 
ing recent  years  than  that  of  guard  rails. 
The  standard  rail  guard,  with  its  bolts  and 
-pacing  blocks,  is  unsatisfactory  in  several 
ways,  but  is  still  widely  used.  Its  most  seri- 
ous defect  is  doubtless  the  lack  of  rigidity  in 
its  connection  with  the  main  rail  it  is  a 
common  thing  for  the  guard  rail  to  tip  in- 
ward under  the  impact  of  wheel  flanges.  This 
raises  the  spacing  block  slightly,  with  the  re- 
sult that  casting  and  bolt  are  often  broken  by 
lieing  struck  by  a  wheel  flange.  Where  this 
does  not  occur  the  flangeway  may  be  so  wid- 
ened that  the  purpose  of  the  guard  rail  is  de- 
feated. Various  devices  have  been  proposed 
for  eliminating  these  defectis  in  the  rail 
guard. 

There  was  exhibited  at  the  recent  exhibi- 
tion of  railway  appliances  at  the  Coliseum. 
Ill  Chicago,  a  guard  rail  designed  along  en- 
tirelv  new  lines.  This  is  a  cast  managanese- 
steel  guard  rail,  manufactured  by  the  Ajax 
Forge  Co..  of  Chicago.  Details  are  illustrated 
by  the  accompanying  figure.  It  will  be  ob- 
served that  this  guard  rail  is  so  dcsi.gned  as 
til  eliminate  entirely  the  defects  of  the  rail 
guard  mentioned  above.  The  main  rail  rests 
nn    the   base   nf   the   casting       Ri.gidity   is   thus 


Section  /t-A 


Section  B-B 
One-Piece    Manganese-Steel    Guard    Rail. 


Section  C'C 


with  titanium  allov  for  the  Lehigh  \  alley 
Rv  the  carbon  was  kept  from  8  to  10  points 
higher  than  in  their  plain  steel  and  the  use 
of  the  alloy  enabled  the  makers  to  maintain  a 
slightly  better  ductility  than  in  the  plain  rails 
of  lower  carbon  and  at  the  same  time  to  secure 


il 

1%   ins. 

10 

^V■.  ins. 

11 

2       ins. 

12 

1%  ins. 

1:; 

1%  ms. 

14 

2       ins. 

1." 

2>8  ins. 

u; 

2       ins. 

Base  oraekecl  =.i    in. 
Base  cracked  to  w.-b. 


assured,  and  the  possibilits    of   tipping   is  pre- 
vented. 

As  small  an  amount  of  manganese  is.  used 
as  is  consistent  with  adequate  strength.  The 
base  and  guard  portion  have  a  uniform  thick- 
ness   of   7/lG    in.      Tile   casting    is    reinforced 
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TAHLE    I.— STATKMICNT    SHOWING     nlCl'TII 
Deptli  of  Ballast   Under   Tie.     


-1 

OB  a 

Center   of  Tic- 

—  Kind    "<    Hallast 

End    of   Tie— Kind 

Name   of    Railroad, 

Rock,  ■ 

Gravel, 

Cinders, 

Sand. 

RocU. 

Gravel. 

A 
B 

al2  In. 
•Un. 
Gin. 

bl2  in, 
9  In, 
Gin. 

12  In. 
9  In. 

cm. 

al2  in, 
9  in, 
6  1n. 

9  In. 

G  in. 

Baltimore  &  Ohio 

A 
Bd 

12  in. 
12  in. 

12  in. 
15  in. 

Canatlian  Pnelflc 

A 
B 

Tin. 

7  in. 
7  1n. 

7  In. 
7  In. 

9  in. 

9  in. 
9y4  in. 

Chicago    &    Alton 

el2  in. 

12  in. 

fl2  In. 

el3V4  in. 

13V4  in. 

A 
B 
C 

A 
B 

S  to  12  in. 

8  to  12  in. 

8g  to  ol2  in. 

S  to  12  in. 

8  to  12  in.        ' 

Chicago,  Burlington  &  Quincy 



12  In. 
9  in. 
6  1n. 

12  in. 
9  in. 
6  in. 

hl2  in. 
hlo  in. 

12  in. 
Din. 
Gin. 

12  in. 

10  in. 

13  in. 

10  in. 

7  in. 

13  in. 

10  in. 
7  in. 

hl2  in. 

hlO  in. 

hS  in. 

Chicago,  M                    V   St.  Paul 

Denver  A:   Kn,  GwiikU' 

O 

A 
B 
C 
D 

12  in. 
10  in. 

5  in. 

6  in. 

12  in. 
10  in. 

Sin. 

6  in. 

New  York.  New  Haven  &  Hartford 

9  in. 

7  in. 

7  in. 

7  in. 

k8  &  10  in. 

'jy.,  in. 

A 
B 
C 

6  in. 

6  in. 

Gin. 

7  in. 

7  in. 

m6  to  10  in. 
6  to  10  in. 
G  to  10  in. 

6  to  10  in. 
6  to  10  in. 
6  to  10  in. 

6  to  10  in, 
6  to  10  in. 
6  to  10  in. 

nG  to  10  in. 
6  to  10  in. 
6  to  10  in. 

niG  to  10  in. 
G  to  10  in. 
6  to  10  in. 

6  to  10  in. 
6  to  10  in. 
G  to  10  in. 

St    Louis  Southwestern 

• 

12  in. 

ofi  to  10  in. 
6  to  10  in. 
6  to  10  in. 

12  in. 

12  in. 

12  in. 

13  in. 

13  in. 

A 
B 
C 

G  to  10  in. 
6  to  10  in. 
6  to  10  in. 

6  to  10  in. 
6  to  10  in. 

pG  to  10  in. 
G  to  10  in. 

o6  to  10  in. 
G  to  10  in. 
6  to  10  in. 

G  to  10  in. 
G  to  10  in. 
G  to  10  in. 

• 

A 
B 

S  in. 

rS  in. 
rl2  in. 

S  in. 

.S  in. 

9  in. 

rl2  in 
r,S  in. 

1)  in. 

Texas   &   Pacific 

Wabash   

with  ribs  as  shown  at  D.  These  ribs  extend 
under  the  base  of  the  casting  as  shown  by 
section  C  C.  and  also  have  a  thickness  of  7/lli 
in.  The  rail  is  secured  on  the  guard  side  by 
means  of  lugs  that  fit  closely  over  the  base 
of  the  rail.  Apparently  a  thoroughly  econom- 
ical disposition  of  the  metal  has  been  secured 
The  guard  rail  as  shown  can  be  used  for  a 
number  of  different  rail  sections,  variations 
in  width  of  rail  base  being  provided  for  by 
the  openings  for  spiking  at  the  outside  of  the 
main  rail.  No  provision  is  necessary  for  ad- 
justment for  wear,  as  one  of  the  qualities  of 
manganese  steel  is  its  high  resistance  to 
abrasion. 

The  design  of  this  guard  rail  has  evidently 
been  carefully  studied.  It  is  stated  that  it  can 
be  sold  at  a  cost  about  $2  in  excess  of  that 
of  a   standard  80-lb.   rail   guard. 


The  Proper  Thickness  of  Ballast  With 
Statistics   of   Practice,* 
Some  of  the  reasons  for  the  use  of  ballast 
in  track  construction  are  as  follows : 

(a)  To  provide  drainage  which  will  lead 
any  water  that  may  accumulate  away  from 
the  ties;  or  to  provide  a  protection  for  the 
subgrade  from  water,  as  in  the  case  of  cement- 
ing gravel. 

(b)  To  distribute  the  load  from  the  ties 
more  uniformly  over  the  subgrade  than  would 
be  done  if  the  ties  rested  directly  upon  the 
subgrade. 

(c)  To  provide  a  material  ulucli  can  read- 
ily be  "worked"  or  tamped  in  all  kinds  of 
weather  and  which  will  not  materially  lose 
its  carrying  power  or  change  its  position  as 
a  result  of  the  action  of  the  elements. 

The  proper  depth  of  ballast  under  the  ties 
will  depend,  among  otlicrs,  upon  the  follow- 
ing: ' 

(a)     The   character   of   the   subgrade:     (1) 

•Report  of  Sul)-Coinmittee  on  Ballast,  Ameri- 
can Railway  Engineering  and  Maintenance  of 
Wav   Association. 


Rock.     (2)     Firm    material,    as    firm    gravel. 
(3)     Soft  material,  as  gumbo. 

(b)  The  kind  of  ballast:  (This  affects 
the  depth  of  ballast  but  slightly  compared  with 
other   conditions.) 

(c)  The  number  and  size  of  ties  per  rail 
length:  (This  determines  the  bearing  surface 
on  the  bottom  of  the  tie  in  a  given  length  of 
track.) 

(d)  The  stiffness  of  the  rail:  (D  135- 
Ib.  used  on  C.  R.  R.  of  N.  J.  (2)  40-lb.  used 
on  branches. 

(e)  The  weight  and  magnitude  of  the 
wheel  load  and  tlie  number  of  applications  in 
a  given  period:  (1)  100  cars  per  day.  (2) 
2,000  to  3,000  cars  per  day. 

(f)  The  cost  of  materials  used  in  con- 
struction of  the  track. 

Character  of  Subgrade— li  the  subgrade  is 
of  rock  it  will  not  be  deformed  by  wet  weath- 
er and  it  will  carry  all  the  load  that  can  be 
put  upon  it  by  a  timber  tie:  therefore,  the 
depth  of  ballast  required  in  this  case  is  only 
sufficient  to  provide  an  equal  bearing  under 
the  tic  and  sufficient  material  for  tamping 
purposes. 

If  the  subgrade  is  soft,  then  it  is  necessary 
to  provide  a  depth  of  ballast  which  will  pro- 
duce as  nearly  as  possible  a  uniform  pressure 
on  the  subgrade. 

Between  solid  rock  and  soft  material,  such 
as  gumbo,  tliere  exists  material  used  for  sub- 
grade  of  various  capacity  for  supporting  the 
load  of  the  track.  The  softer  the  material 
used  in  tlie  subgrade,  the  deeper  should  Ve  the 
ballast  (within  certain  limits),  to  provide  as 
uniform  pressure  on  the  subgrade  as  possible. 

Kind  (if  Ballast.— The  required  depth  of  bal- 
last niider  the  tic  is  not  materially  affected  by 
the  kind  of  hallast.  although  it  is  generally 
the  practice  to  provide  a  less  depth  of  stone 
ballast  than  gravel  ballast.  (This  is  probably 
largely  affect'ed  by  the  high  cost  of  stone.) 

Ntiinhcr  and  Si:c  of  Tics  Per  Rail  Length. 
—The  number  of  tics  per  rail  length,  where 
the  roadbed  is  soft,  materially  affects  the  depth 
I 


of  ballast,  for  the  fewer  the  ties  the  greater 
the  weight  on  each  tie,  and  a  greater  depth 
of  ballast  will  be  required  to  distribute  the 
load  more  uniformly  over  the  subgrade. 

Stiffness  of  the  Rail.— The  stiffness  of  the 
rail  materially  affects  the  depth  of  ballast,  for 
with  the  stiffer  rail  the  wheel  load  is  distrib- 
uted over  a  greater  number  of  ties  and  there- 
fore the  load  on  each  tie  is  reduced.  The  unit 
weight  being  less,  it  is  not  necessary  to  dis- 
tribute same  as  uniformly  on  the  subgrade. 

Weight  and  Number  of  Wheel  Loads. — The 
greater  the  weight  and  number  of  wheel  loads 
the  greater  the  necessity  for  increased  depth 
of  ballast,  so  as  to  distribute  the  weight  on 
the  subgrade  as  uniformly  as  possible. 

Cost  of  Material  Used  to  Construct  the 
Track. — From  an  economic  standpoint  the 
proper  depth  of  ballast  frequently  depends  on 
the  cost  of  the  various  materials  of  which  the 
track  is  constructed ;  for  example,  where  bal- 
last is  very  expensive  it  may  be  advisable  to 
increase  the  weight  of  rail  and  cut  down  the 
depth  of  ballast. 

Dimensions  of  Ballast  Section. — As  infor- 
mation. Table  I,  is  given,  being  a  statement 
giving  the  dimensions  of  the  ballast  sections 
on   various   railroads. 


The  Railway  Storekeepers'  Association, — 

The  eighth  annual  convention  of  tlie  Railway 
Storekeepers'  Association  will  be  held  at  the 
Hotel  Pfister,  Mihvankcc,  Wis.,  on  May  22, 
23  and  24.  Papers  and  discussions  will  be 
given  on  the  following  subjects:  The  Need 
of  a  Standard  Material  Classification  and  Dis- 
bursements in  Order  to  Intelligently  Compare 
the  Work  of  the  Various  Supply  Departments 
and  the  Relative  Stock  of  Material  Which 
They  Maintain ;  The  Railway  as  a  Manufac- 
turer; The  Standardization  of  Tinware;  The 
Standardization  of  Storehouses,  Oil  Houses, 
Scrap  Docks,  Supply  Cars,  etc. ;  Timber 
Treating;  Stock  Upkeep  and  Stock  Reduc- 
tion; (iutline  of  Methods  in  Handling  Navy 
Department  Stores;  Return  of  Cement  Sacks, 
Carboys,  Drums,  etc.:  Standard  Railroad 
F.lectric  Light  Fixtures. 
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OF  BALLAST    USKD   BY   VARIOUS  RAILROADS. 


of   Ballast. 


Height  and  Slope  of 
Shoulder. 


Cinder. 

Sand. 

12  in. 

9  in. 

6  in. 

9  in. 

9'/4  in. 

fl2  in. 

g8  to  12  in. 

13  in. 

10  in. 

7  in. 

12  in. 

10  in. 

8  in. 

9i4  in. 

9%  in 

7  in. 

6  to  10  in. 
6  to  10  in. 
6  to  10  in. 

n6  to  10  in 
C  to  10  in 
5  to  10  in 

13  in. 

13  in 

6  to  10  in. 
«  to  10  in. 
6  to  10  in. 

p6  to  10  in 
6  to  10  in 
6  to  10  in 

8  in. 

Dist.  from  Top  of  Tie 
to  Top  of  Shoulder. 


IVa  in. 
I'A  in. 
I'A  in. 


1  in. 
Bottom  of  tie 

VA  to  1 
Curved 

Top  tie  rock 
Others  1  in. 

Curved 
Curved 

Top  tie  rock,  hot.  gravel 

1%  in. 

: 

Top  of  tie,  hot  for 
cementing  gravel. 

l'/4  in. 
1^  in. 
I'/z  in. 


About  1  in. 

About  1  in. 

About  1  in. 

About  1  in. 


Top  tie  rock 
Others  3  in. 


Top  rock  and  cinder 
1   in.   above  bot.   gravel. 


IVj  in. 
1'/*  in. 
1%  in. 


Top   tie  ruck,   bot,   sand 


IV2 
1% 
IV, 


from  bottom, 
tie  rock. 


top 


Width  of  Roadbed. 


Slope. 

el  1/2  to  1 
H4  to  1 
IV2  to  1 


to  1 
to  1 
to  1 


Curved 
Curved 
Curved 
Curved 


1-1    rock 
:-l-othors 


IV2  to  1 


2  to  1 
2  to  1 
2  to  1 


11/2  to  1 


IV2  to  1 
1  to  1  rook 


Top  of  tie. 
Top  of  tie. 


Curveil 
Cui'ved 


Cut.s. 


18  ft. 
16  ft. 
14  ft. 


19  ft.  r.  i 
18  ft. 


16  ft. 

14  fl. 


20  ft. 
18  ft. 
16  ft. 


IS  ft. 
18  ft. 
18  ft. 
18  ft. 


16  ft. 


14  ft.  SVi  in. 


Fills. 


20  ft. 
18  ft. 
16  ft. 


19  ft.  5  in. 

18  ft. 


16  ft. 
14  ft. 


20  ft. 

15  ft. 

16  ft. 


20  ft. 
20  ft. 
20  ft. 
20  ft. 


16  ft. 


21  ft.  SV2  in. 


20  ft. 
18  ft. 
16  ft. 


20  ft. 

15  ft. 

16  ft. 


IS  ft. 


20  ft. 
18  ft. 
16  ft. 


20  ft. 

15  ft. 

16  ft. 


18  ft. 


15  ft. 


Tile  Drains. 


Remarks. 


6  &  8  in.  pipe 
under  ditch. 


6  in.  C.  I.  pipe 
cross  drain. 


Cross   drain 
where  needed 


li;  ft. 

18  ft. 


1?  ft. 
16  ft. 


a  Includes  hard  slag. 

b  Includes  granulated  slag. 

c  Slope  is  being  changed 
from  c'rv'd  to  1V4  to  1. 

d  Roadbed  has  transverse 
slope  %  in.  to  1  ft.  In 
wet  ledge  cuts,  depth  of 
ballast  is  sometimts  in- 
creased to  2  ft. 

e  Includes  furnace  slag 

f  Cinders  u.sed  in  sidetracks 
only. 

g  Includes  burned  clay.  Bal- 
last varies  from  3  in.  in 
sand   to  IS  in.  in  clay. 

h  Includes  burned  gumbo. 
Depth  of  ballast  varies 
from  6  in.  to  12  in.  witii 
local  conditions  and  vari- 
ation in  voluine  of  traffic. 

k  Rock  used  on  double  and  4 
track.  Only  4-track  sec- 
tion shown;  sub-grade 
had  transverse  slope  % 
in.  to  1  ft. 

m  Includes  slag  and  disinte- 
grated granite. 

n  Includes  chats.  Depth  of 
ballast  varies  with  na- 
ture of  soil. 

•  Shoulder  is  dressed  to  bot- 

tom of  tie  in  cementing 
gravel. 

o  Includes  slag  and  disinte- 
grating granite. 

p  Includes  chats.  Depth  of 
ballast  varies  with  na- 
ture of  soil. 

•  Variation      from      sta-ndard 

made    account     of    scant 
supply  of   ballast, 
r  Kind  of   ballast  not  stated. 
Standard   not  followed   in 
sidetracks. 


GENERAL    ARTICLES    AND    CLASSIFIED    ITEMS 


Current    Prices    of    Material,    Supplies 

and    Small   Tools    Used    in 

Construction  Work. 

The  following  information  confernin.s;  the  cin'- 
rent  prices  of  materials  anil  siipphe.s  has  been 
obtained  from  various  sources.  While  the  list  is 
not  as  complete  as  could  be  wished,  yet  we 
think  that  it  contains  prices  on  a  greater  part 
of  the  materials  and  supplies  commonlj-  used 
in  construction  work.  One  feature  which  should 
be  of  interest  is  the  table  showing  the  length 
of  working  days  and  wages  paid  common  labor 
in  paving  work  in  a  large  number  of  American 
cities  and  the  table  showing  the  prc\'ailing  prices 
for  Portland  ceinent.  broken  stone  .and  other 
paving  materials  in  these  cities.  These  tables 
were  compiled  in  connection  with  the  tables 
showing  the  paving  work  done  last  year  in 
representative  cities;  the  tables  on  this  paving 
work  arc  printed  under  the  Roads  and  Streets 
Section  in  this  issue.  The  prices  for  the  small 
tools  given  in  this  issue  .are  net  prices,  and  in 
<-ompiling  this  list  we  h.ave  been  greatly  in- 
debted to  the  H.  Channon  Co.'.s  Catalog  No.  .50 
for  suggestions  as  to  arrangement  and  selec- 
tion of  articles  and  also  for  many  of  the  net 
prices  gi\"pn. 

LABOR. 
I.,KNCtTH  of  WORKING  riAY  .\ND  PREVAIL- 
ING   RATES    OF    W.\i;ES    IN    UIU)    FOR    L.\- 
BOR     FOR     STREET      P.WIXO      WOP.K      IN 
KEPRF-SEXTATIVE    AMERICAN    CITIES. 


New  England   States 

Barre.    Vt 

Boston,    Mass 

Bridgeport.    Conn.     .  .  . 

Brookline,     Mass 

Cambridge.     Mass 

Everett.    Mass 

Fitehburg,     Mass 


$1.7.'. 
2.00 
1.2.". 
1.7.') 
2.00 
2.00 
2.00 

j.^.'o'ii 

2  ^.'. 

$4. no 

6. Oil 
6.00 

4.50 

6.00 

M.r.o 

4.00 

Hartford,    Conn Il» 

Haverhill.    Mass s 

Lawrence.    Mass s 

Lcwiston.    Me !l 

Lowell,    Mass .s 

Maiden.    Mass 8 

Meriden.   Conn It 

Middletown.     Conn Ui 

New   Bedford,    Mass....     .s 

New    Britain,    Conn....  !i 

Newton,  Mass .s 

Portland.    Me !i 

Providence,    R.    1 0 

Springfield,    Mass S 

Stamford.    Conn 

Waltham,    Mass S 

Worcester.    Mass s 

North  Atlantic  States: 

Amsterdam.     N.     Y s 

Annapolis.    Md s 

Eayonne,    N.    .1 9V-; 

Binghamton,    N.    Y -S 

Buffalo.    N.    Y S 

Camden,    N.    .1 Hi 

Corning     N.     Y 8 

Dunkirk,    N.    Y 8 

East  Orange,   N.   Y 10 

Elizabeth.    N.    .1 ^ 

Erie,    Pa I" 

Fulton.    N.    T 8 

Hoboken.    N.    .1 H 

Hornell.   N.   Y' ■< 

Hudson.    N.    T < 

.lamestown,    N.    Y. >• 

.lersey    City.    N.    .1 8 

Kingston.    N.    Y 8 

Lancaster,    Pa In 

Little  Falls,  N.  Y' s 

Middletown.    N.    Y 8 

New  Brunswick,  X.  .1.  in 

New    Castle.     Pa !i 

Niagara  Falls.  N.   Y....      ^ 

No.    Tonawanda.    N.    Y.  In 

Ogdensburg.    N.    Y 8 

Oleari,    NY' 8 

Oneida,   N.   Y S 

Oneonta,    N.    Y 8 

Port  Jer\'is.  N.   Y 8 

Reading,    Pa 8 

Rochester.    N.    Y 8 

Schenectady.    N.    Y 8 

Scranton.    Pa in 

Syracuse,   N.   Y 8 


1.7.'. 

5.00 

5.nn 

4..50 

4.5n 

2. nil 

5.00 

5.nn 

2. on 

•i.'no 

5.00 

2.nn 

3.50 

1.7.^.' 

2.5n 

«.6n 

l.S.'. 

4.50 

2.2.'. 

2.75 

4.50 

1.7.". 

1.00 

5.00 

■'  nn 

5  ''5 

1,7.'. 

:;.50 

5.00 

.17^. 

.  2  S'' 

r-.5n 

0  25" 

5.00 

I.7.". 

2.00 

5.00 

2. (in 

2,  no 

4.00 

«6.00 

1.62 

4.50 

1.2.". 

4.00 

■'.2;. 

1-7.". 

6.00 

1.6.'. 

2.50 

3.50 

1.7.'. 

4.00 

4.80 

i.r.n 

3.00 

5.00 

l.6n 

3.50 

17.". 

3.00 

4.50 

1. 7.". 

3.50 

5.011 

1.7.'. 

5.00 

5.  no 

1,611 

3. '06 

4.  no 

1 . 7.1 
L.'.n 

:;.nO 

iijio 

1.7.'. 

2.50 

4.25 

2.00 

5.00 

6. on 

1,7.'. 

4. on 

4,0(1 

1.6.'. 

:;.50 

4. III! 

2. on 

2.75 

4.50 

1.6.'. 

5.  on 

5.0(1 

L.'iOi. 

3..50 

4.511 

i.7r. 

.3.5'^ 

5.50 

1.75 

2.25 

5.011 

1.7.-. 

3.50 

.211'^ 

.40'^ 

'■.50 

1.7.'. 

4.00 

4.5n 

1,7.". 

4.00 

4.nn 

i  j;Vi 

2.50 

3.6(1 

2  (HI 

3,20 

5.(10 

1.7.'. 

6,  no 

1.5n 

2.50 

5.00 

1.70 

4.00 

4.50 

Trov.    N.    Y S 

rtiia.    N.    Y 8 

Washington,    D.    C 8 

Watertown.    N.    Y S 

White  Plains,  N.  Y 8 

Wilkesbarre,    Pa 10 

Williamsport,    P.a 10 

South   Atlantic   States; 

Charleston.  S.  C 9 

Danville,    Va 10 

Macon,    Ga 10 

Norfolk,    Va 9 

Pensacola.    Fla 10 

South  Central  St;ites: 

Gadsden,   Ala 10 

Louisville.    K.v 9 

A"icksburg.    Miss 10 

North    Central    .States; 

.-\nderson.    Ind In 

Aurora,    III 9 

Battle    Creek,    Mich 10 

Bloomington,    III in 

Bloomingtoii,  Ind:    10 

Cairo.    Ill 10 

Canton.    Ill 9 

Columbus,    0 8 

Dayton,   0 10 

Evanston,    III 9 

I'^vansville,    Ind 8 

Flint,    Mich in 

Frecport,     111 1(1 

Gary.    Ind 10 

Grand   Rapids.    .Miiii 10 

Hamilton.  0 10 

Kalamazoo,    Mich 9 

Lansing.  Mich 10 

Lima.   0 10 

Loj:;insport,    Ind 9 

Lorain,    0 1(1 

Marion.    HI 9 

.Malt. .011.    Ill      10 

Milwaukee,    Wi.s 10 

Muskegon,    Mich 9 

New     .Mt.anv,     Ind 10 

Newark,    0 9 

Ottawa,    III 9 

Peoria,    ill in 

Port   Huron.   Miili 9 

Racine,    Wis In 

Richmonil,    Ind In 

Rockford,    111 ^ 

Saginaw,    Mich in 

Springfield,    O in 


1.75 

5.00 

1.75 

3.00 

4.5(1 

1.59 

3.5* 

4.00 

1.75 

4.00 

4.0(1 

1.65 

5.0(1 

1.60 

3.00 

4.50 

1.75 

2.50 

4.00 

1.25 

3.00 

2.00 

1.25 

1.75 

3.50 

1.50 

4.00 

3.50 

1.50 

3.75 

5.0(1 

l.5n 

4.511 

1.75 

3.00 

4  no 

1.75 

3.00 

4.nn 

l.5n 

2.50 

4,0(1 

1.75 

3.5(1 

1.80 

5  85 

2  ''5 

3.50 

4.. 50 

1.75"> 

3.00 

3.80 

1.75 

2.50 

3.5(1 

1.50 

4.00 

4.00 

1.75 

3,0(1 

3  75 

2.00 

3.00 

4.0(1 

2.nn 

3.50 

4.50 

2.5(1 

5.00 

5.50 

1.60 

2.75 

4.00 

2. on 

3.00 

4.00 

2  on 

4.00 

5.00 

2.0(1 

4.50 

6.00 

2.00 

3.00" 

'=4.00 

2.00 

3.00 

4.511 

1.80 

3.00 

4.n5 

2.00 

4.50 

2.00 

3,50 

4,00 

■'  0(1 

4.00 

1.75 

4,511 

1.75 

,40". 

4,0(1 

2.00 

4,0(1 

2.0(1 

5,00 

5.0(1 

2.(10 

5  no 

l..".Oi» 

3  5(1 

1.80 

2.50 

4.5n 

2.0(1 

2.50 

4.50 

2.00'* 

4.50 

1=4.0(1 

1.75 

3.00 

5.00 

2.90 

fi.on 

1.75 

2..50 

3.75 

2.011 

4.00 

4.00 

2,00 

2,5(1 

■l.on 

2.00 

5.00 

s.nn 

.lO 


ENGIN  bJe.KllNU-(-UiM  1  Krt<-  1  iiNvj 


s 

2.25 

2..50 

4.50 

$ 

2.25 

4.50 

».65 

10 

i.rr, 

S.OO 

4.00 

10 

2.00 

4.00 

4.60 

9 

2.25 

3.00 

4.00 

10 

2.00 

S.OO 

4.50 

s; 

3.50 

IS.OO 

7.00 

10 

2.00 

S.OO 

4.00 

s 

1.50 

3.50 

10 

1.75 

S.OO 

3.60 

10 

2.00 

3.00 

5.00 

s 

3.00 

7.00 

5.50 

s 

1.60" 

3.00 

3.20 

9 

1.75 

2.25 

3.75 

9 

1.75" 

4.00 

S 

1.75 

2.50 

3.50 

s 

1.75 

3.00 

3.50 

10 

2.00 

3.00 

5.00 

10 

2.00 

"  4.00 

s 

2.25 

4.00 

4.80 

10 

2.00 

in 

2.00" 

2.50 

4.30 

fS 

2.25 

5.00 

4.00 

10 

2.00 

4.50 

5.00 

s 

1.75 

3.00 

4.00 

10 

2.00 

2.50 

4.50 

s 

1.75 

.  .."* 

3.50 

s 

2.00 

4.00 

3.50 

in 

1.50 

2.50 

4.50 

s 

2.00 

3.50 

s 

1.75 

2.00a> 

4.00 

s 

2.00 

2.50 

4.00 

s 

1.50 

1.75 

3.00 

s 

1.60 

2.00 

3.50 

10 

2.00 

3.50 

5.00 

s 

1.50 

3.00 

s 

2.50 

6.00 

9 

2.50 

5.00 

9 

2.50 

5.00 

s 

2.25 

6.00 

COO 

s 

2.00 

4.00 

4.50 

s 

2.50 

5.00 

7.50 

s 

2.00 

4.00 

s 

2.50 

5.00 

9 

2.25 

4.00 

s 

2.50 

5.00 

10 

2.00 

4.50 

10 

2.25 

3.50 

5.00 

s 

2.50=1 

6.00 

6.50 

9 

2.00 

5.00 

s 

2.25 

4.50 

6.50 

s 

.-i.OO 

3.50 

6.0O 

s 

2.50 

6.00 

s 

2.25 

3.00 

6.50 

s 

2.25 

5.00 

Strealor.    HI 

Waukegan,  111 

Zanesvlllc.    O 

Noitliwestorn  States: 

Albert   Lea.  Minn 

Ame.".   la 

BnrlinKtoii.   la 

Hutto.   Mont 

OiKirlton.   la 

i'oftovvllle.   Kan 

Ooiincll   BhifTs.  la 

Diivoiipoit.   la 

Helena.    Mont 

Indepemience.   Kan.    . . . 

Keokuk.   la 

Iowa   City.   la 

Lawrence.    Kan 

Leavenworth,   Kan.    . . . 

Lim-oln.    Neb 

Mniikato.    Minn 

Miniioapolis.    Minn.    ... 

Muscatine,    la 

Ottumwa,   la 

Sioux    City,    la 

South    Omaha,    Neb.... 

Topoka,    Kan 

Waterloo.    la 

Wichita,    Kan 

Southwestern  States: 

Enid.   Okla 

Little   Rock.    Ark 

McAlester.    Okla 

Muskogee.    Okla 

Oklahoma    City.    Okla.. 

San  Antonio,   Tex 

Sliawnee,    Okla.    

St.    Louis.    Mo 

Waco.   Tex 

Pacific  States: 

Abei-deen.  Wash 

Berkeley.    Cal 

Boise,   Idaho    

Everett,    Wash 

Fresno,    Cal 

Hoquiam.   Wash 

Los    Angeles,    Cal 

North  Yakima,   Wash. 

Ogdcn.   Utah    

Pasadena,    Cal 

Salt  Lake  City.  Utah. 

San    Diego.    Cal 

San   Francisco,    Cal . . . 

San   Jose.   Cal 

Seattle.  Wash 

Spokane.    Wash 

Tacoma.    Wash 

Vancouver,   Wash.    . . . 
Walla    Walla,    Wash.. 

>$4.30  for  double  team.  $3.25  for  single  team. 
=Pa!d  at  rate  of  22  cts.  per  sq.  yd.  laid.  "9  to 
10  hours  '$1.75  to  $2.25.  =Per  hour.  '"$3.25  for 
double  team,  $3.50  for  single.  '$2.25  to  $2.50. 
'Single  team  $4,  double  team  $6.  "$1.50  to  $1.75. 
>»$1.75-$2.25.  "$3.00  to  $4.00.  ^^$4.00  to  $5.00. 
"$1.50  to  $1.70.  "$2  to  $2.25.  '=^$4  to  $4.50.  ^^ILOO 
to  $1.75.  »"$1.73  to  $2.00.  «$2  to  $2.25.  "3  cts. 
per  sq.  yd.     ="$2  to  $3.     ^$2.50  to  $3. 

UNION  WAGES  IN  NEW  YORK  CITT. 

The  following  table  shows  the  prevailing  rates 
of  wages  for  v.^rious  classes  of  union  labor  In 
New  York  City.  When  not  otherwise  stated  the 
rate  given  is  per  day: 


Asbestos  workers  

Asbestos  workers   helpers. 
Architectural  iron  workers 

Bluestone  cutters 

Bluescone  cutters  helpers. 


*4.5n 

2.S0 

4.80 

4.50 

3.00 

Blasting  foremen   . : 4.00 

Bricklayers  and  masons,  per  hour 70 

Blacksmiths,  average 4.00 

Building  material  handlers,  per  1,000 40 

Caisson  and  foundation  workers 3.50 

Carpenters  and  joiners,  Brooklyn 4.50 

Carpenters  and  joiners.  Queens 4.00 

Carpenters  and  joiners,   Manhattan 5.00 

Carpenters  and  joiners.  Bronx 4.50 

Carpenters  and  joiners,  Richmond 4.00 

Cement  masons,  all  boroughs 5.00 

Cement  and  asphalt  laborers 3.00 

Cement  workers 2.80 

Derrickmen  and  riggers 3.75 

Double  drum  holster  runners 4.00 

Drop  forgers 3.50 

Dock  builders,  average 4.00 

Decorative  glass  art  workers 5.00 

Electric  linemen,  Brooklyn 4.00 

Electric  linemen,  Manhattan 4.00 

Electric  linemen.  Richmond 4.00 

Electric  inside  wiremen 4.50 

Electrical  fixture  workers 4.50 

Electric   helpers    2.20 

Elevator  constructors 5.00 

Elevator  Constructors  helpers 3.20 

Excavators,  hour 22 

Engineers,  portable 5.50 

Engineers,  stationary 4.50 

Engineers  (marine)   3.27 

Framers    n.OO 

Firemen.   Queens   2.60 

Firemen,  Bronx,  average  per  trip 4.25 

Firemen,  Richmond 2.04 

Granite  cutters $4.50  and     o.OO 

Housesmiths     4.80 

Housesmiths  and  bridgemen 5.00 

Highway  laborers  2.2o 

House  shorers  and  movers 3.50 

House  shorers  helpers ;•[>■) 

Iron  workers    |;.00 

Iron   workers  helpers 3.h0 

Iron    workers   apprentices 3.0U 


Lailurs.  Brooklyn,   per  hunch 2 ■  Vj 

Lathers.   Queens,  per  1,000 2.i.> 

Lathers,  Manhattan   [•50 

Lathers,  Bronx   ;'-»n 

Lathers,  Richmond  o^,/ 

Laborers,    Brooklyn,    hour 3'M: 

Laborers,   Queens,    hour 37% 

Laborers,    Manhattan,    hour ■i'V^ 

Laborers,   Richmond,    hour ,„A 

Machine   stone  workers 4.00 

Marble  cutters  and  setters p. 00 

Marble  carvers   •.'■■' 

Mai-ble  bed  rubbers ;  »'^' 

Marble  sawyers   '•  i-? 

Marble  cutters  helpers ]■»)' 

Marble   polishers    '-SO 

Machinists.    Brooklyn    •jij' 

Machinists,  Manhattan   "-JJ" 

Machinists  apprentices,  aver.,  week 7.00 

Metallic   lathers    ^00 

Mosaic   workers    ;••;'" 

Mosaic   workers   helpers •i.™ 

Paper   handlers,    average,    week l-'.OO 

Painters  and  decorators.  Brooklyn l.-jj" 

Painters,  Queens   -^-ti 

Painters  and  decorators,  Manhattan 4.jiu 

Painters,  Bronx   ?,"' 

Painters,  Richmond ••  •.•      j-."" 

Paper  hangers *^'"'<^®  J  '^1 

Pavers,  Brooklyn '■;■'■'" 

Pavers.  Manhattan   ;;•"" 

Pine  lalkers  and  tappers 4.uu 

Plasterers.   Brooklyn    .■••     '■^■°" 

IJlasterers,   Queens    ^■     gg" 

Plasterers.   Manhattan    »•»" 

Plasterers,   Bronx    ^■^'s 

Plasterers  laborers   »-;° 

Plate  and  sheet  glass  glaziers J-»" 

Plumbers.   Brooklyn ?■»" 

Plumbers,   Manhattan   S-J" 

Plumbers.   Bronx    -i-"^ 

Plumbers,   Richmond   l;-^" 

Plumbers  laborers  ;;■" 

Rock  drillers   'J" 

Roofers,  Brooklyn J-Y] 

Roofers,  Queens   Vf.)' 

Roofers.  Manhattan   •'•"" 

Roofers,  Richmond   i" 

Rockmen,  hour   ,•*„ 

Riggers     ....-.■■ ^-"^ 

Stone  cleaners  and  pointers ■i-"^ 

Stone  cutters,  Brooklyn,  hour -bj^^/i: 

Stone  cutters,  Manhattan ,.,';•„,, 

Steam  shovel  and  cranemen,  month -"^'cnn 

Stair  builders ^-"^ 

Steam  fitters    ?,■"" 

Steam  fitters  helpers <>w 

Sione  masons,  Brooklyn,  hour ?» 

Stone  masons,  Manhattan,  hour _-2-> 

Stone  setters    i;-^" 

Stationary   firemen -■Jii' 

Tar,  felt  and  waterproof  workers ■i.i-'' 

Tile  layers    '■"" 

Tile   layers  helpers |^."^ 

Terra  cotta  workers,  average - ■»-> 

BRIDGES     AND     BUILDINGS. 

MATERIALS    -\ND    SUPPLIES. 

Structural  Shapes. — ^The  following  are  the  cur- 
rent prices  for  structural  shapes  t,  o.  b.  Pitts- 
burg' 

I-beams   and   channels,    3   to   15    in..    1.40   to   1.4u 
cts    net. 

I-beams  over  15  in.,  1.30  to  1.33  cts.  net. 

H-beams  over  8  in.,  1.55  to  1.60  cts.  net. 

Angles    3  to  6  in.,  1.40  to  1.45  cts.  net. 

Angles,  over  6  in.,  1.50  to  1.35  cts.  net. 

Tees,  3  in.  and  up.  1.45  cts.  net. 

Zees.  3  in.  and  up,  1.40  to  1.45  cts.  net. 

-Angles,  channels  and  tees  under  :;  in..   1.4;>  cts.. 
base,  plus  full   extras. 

Deck  beams  and  bulb  angles,  1.70  to  1.7,'.  cts.  net. 

Hand  rail  tees.  2.50  cts.  net. 

Checkered  and  corrugated  plates.  2.30  cts.  net. 
Store  prices  at  Chicago  are  as  follows: 

Angles,  3  to  6  in.,  1.40  to  1.90  cts. 

Angles  over  6  in.,  1.90  to  2.00  cts. 

Beams  and  channels,  l.SO  cts. 

The     New     Y'ork     quotations     for     sinietural 

shapes  are  as  follows: 

Beams,   3  to  15   in.,   1.56   to  1.61  cts. 

.,\ngles,  3  to  6  in.,  1.56  to  1.61  cts. 

Tees,  3x14  in.  and  heavier,  1.56  to  1.61  cts. 

Plates. — The   current  prices  for  plates  t.   o.   b. 
Pittsburg  on    the   basis   of   net   cash  in   30   days 

are  as  follows: 

Tank   plates,    U    in.    thick,    ehi   in.    up   to   100   in. 

wide.  1.40  to  1.45  cts.  base. 
Gages  under  %  in.  to  and  including  3/16  in,  $0.10 
Gages  under  3/16  in.  to  and  including  No.  S.  .15 
Gages  under  No.  S  to  and  including  No.  9. ,  .  .25 
Gages  under  No.  9  to  and  including  No.  10. .  .30 
Gages  under  No.  10  to  and  including  No.  12.     .40 

Sketches.  3  ft.  and  over  in  length 10 

Complete  circles.  3  ft.  diameter  and  over 20 

Boiler  and  flange  steel 10 

A.  B.  M.  A.  and  ordinary  fire  box  steel 20 

Still  bottom  steel 30 

Marine  steel   40 

Locomotive  fire  box  steel 60 

Plates  in  widths  over  100  in.  to  110  in 05 

Plates  in  widths  over  110  in.  to  IId  in 10 

Plates  in  widths  over  115  in.  to  120  in 13 

Plates  in  widths  over  120  in.  to  125  in 2u 

Plates  in  widths  over  125  in.  to  130  in .50 

In  widths  over  130  in :  V r.' '  V  kk' "^ 

Store  prices  at  Chicago  are  1.80  to  1.90  cts. 
The    following  are    the    New    York   quotations 
on    plates,    the    prices    being    based    on    carload 
lots,  with  5  cts.  extra  for  less  than  carload  lots. 
Terms,  net  cash  in  30  days. 
Tank   plates.    ?4    in.   thick.   6%   to   100 

Flang  and  boiler  steel l-Sa  ;0  1.90 

in.  wide '■^'i  '°  J-An 

Marine   1"^  t"  2-00 


lAK'Mii.uive  and  lire  box -.2i|  to     .oo 

Still  bottom   ll**  to  ..uo 

Plates  more  than  100  In.  In  width,  o  cts.  extra 
ner  100  lbs.;  plates  3/16  In.  in  thickness,  10  cts. 
extra;  gage  Nos.  7  and  8,  13  cts,  extra:  No.  9. 
25  cts.  extra. 

Sheets.— Makers'     prices    for     mill     shipments 
from  Pittsburg  on  sheets  in  car  load  and  larger 
lots  are  as  follows: 
Galvanized     roofing     sheets     No. 

•'S    ■'»/•  in.  corrugations $2.7ri  per  square 

Paliiled" roofing  slieets,  No.  28...   1.55  per  square 

Galvanized  Sheets:  ,  ,n  „.<: 

Nos,  13  and  14 2.30  cts. 

Nos,  15,  16  and  17 2,45  cts. 

Nos.  IS  to  22 ■••■■  2.60  cts. 

Nos.  23  P-nd  24 2-70  cts. 

l5--j5'-^26 :::::,:::  ■.■.;:i;'o5  cts. 

S°-  o^ 3.30  cts. 

Blue  Annealed  Sheets :  ^^^_ 

Nos.  S  to  a ,  --  ^i_        I 

Nos.  9  and  10 |«5  cts.       1 

Nos.  11  and  12 J'"  "s. 

Nos.  13  and  14 \'\  cts. 

Nos.  13  and  16 '■'•'  C'-- 

Box  Annealed  Sheets: 

Nos.  17  to  21 5-"2  cj^- 

Nos.  22  to  24 .^-VX  ^JV 

Nos.  25  and  26 |-^^  ill' 

No.  27  '.'.'.'.'.'.'.'.'.'.'.   -2.20  cts. 

No.  28  2.25  cts. 

No.  29 2.35  cts. 

Chicagopiicesfo;-"  sheets,   car  load  lots,  from 
mill  are  as  follows:  .,  „,     , 

No.  28  black  sheets -•*!  "-[^ 

No   28  galvanized ?■  „..     ^g' 

No'  10  blue  annealed '■'"'  '-'■  ■ 

"  Store  prices  at  Chicago  are:        ,^  ^^  ^^  ^  ^^  ^^^ 
No.  10  ;  • ;  alls  to  2.25  cts. 

No.  12   •  ■  •  ■ 2.75  to  2.85  cts. 

No.  28  black ,  ^g  ^     3  75  ^ts. 

No.  28  galvanized •'•°» 

.r_.i„ht   Rafp« The  freight  rates  from  Pitts- 

^ificPoas^  the  rates  are  80  cts.  on  plates,  struc- 
[fr^al'iha^'e^'^ln'l'sheets    NO    11  and  heav,^^^^^^^^ 

§1^:  lTa^n^Mght^?.=  an^5  l^  ^.  on  ^Vght  boiler 

'"steel  Rivets.-The  following  ™-|Kur^g"1true- 
steel  rivets  are  f,  o.  l)-  ""'\-ter  1  90  cts  base, 
tural  rivets,  %  in.  '1"'i  J^^P' 'nd  largS-  2  cts. 
cone  head  boUer  rivets  %  in  and  large^,^  ^^  ^. 
base;  %  m.  and  11/18  in.  tawe  an        ^  „f 

gJ^ctt.flel41?s''s^or?i^\'l5kn*f  fn^-also  take  an 

advance  of  oO  cts.  ,,„„  vnrk 

corrugated  Roofing^Jhe  following  NewJ^ork 
quotations   are    foi    smau   iout=   01   --73 
gated  roofing:  painted        Galvanized. 

No.  24.  per  100  sq.  ft $3.8.5  $4  80 

No.  26,  per  100  sq.  ft ^-^^  .^^, 

No.  28,  per  100- sq.  ft -60 

SM-\LL    TOOLS    USED    IN    BRIDGE    AiSD 
BUILDING   W-ORK 

lo^^L  f"'  i^i^^^^s'^f'^^o^-tift': 

Iirnafl  immmers  and  riveting  hammers. 
Nail  Hammers. 

Weight,  P'ice.  P"C« 

No.                 each.  ^ch-             perdoz. 

0  1  lb.  12  oz.  $0.63  »b.-o 

1  1  lb-     ■<  °^-  is                  i"25 
1%             1  lb.  55                  4.00 

2  13  oz.  -^l  J  75 

■'The  hamtSers  are  made  of  ^""d  ^^'^"^  ^es?r«i' 
with  adze  eye  and  plain  or  bell  face,  as  <lesire<i. 

Riveting  Hammers   (Plain  Eye). 

Weicht,  P'ice.  P"c« 

each  each.  perdoz. 

No.  eacn.  „  -j  75 

0  io^-  ^°ts  OS 

1  ,;  "I  .so  3.00 
;i               l^ol:                                     .30  3  13 

5  "S^-2oz.  I  I- 

fi  1   lb.  6  oz,  -38  f'l 

-  1    11).    10    oz.  -lO  4."« 

Bridge  Builders'  and  Structural  Steel  ^^'^^oj-^l 
Splciaf    Tools --T.u.loliowing^^^^^^^^^ 

^^iS^    ,';r'idge°''bui'ider.rand    structural    steel 
erectors: 


Riveting  lianimers.  . . 

Flogging    hammers.. 

Napping  hammers... 

Rivet    ■'buster" .. 

Straight  blade  cold 
cutter     

Cross  blade  cold  cut- 
ter    


5% 


^ 

_2 

X 

1'.4 

and  1?» 

s;*; 

$1.20 

l^i 

7 

1.50 

1% 

6 

l.?5 

1% 

sq. 

in. 

6 

■ ' 

IV* 

in. 

sq. 

6V4 

1 H- 

in. 

sq. 

GU, 

.SO 

April 


1911. 
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Side  set  or  cutt-T 1'-    in.    sq.     Gfe         ■>>'> 

Handle   gouge IM;    in.    sq.     6%         -S-' 

The  net  prices  of  otlier  tools  used  by  bridge 
builders  ::nd  structural  steel  ereelnrs  are  as  fol- 
lows: 

Price, 
eacb. 

Straight  dolly  $2.75 

Club  dolly    '''■-■■ 

Spring  dolly    -^-OU 

Heel  dolly    4.50 

Half  round  seamers oj 

Hand  gouges    ]-/j 

Hand   chisels    3^ 

Rivet  tongs,  pickup  or  beating,  iier  pair i^'> 

Riveting  clamp   3. 1 .1 

Rivet  snaps  or  sets  for  Ijutlnu  lu-ad  or  conical 
head  rivets  cost  as-  follows: 

%-in.  to  %-in..  each ?1.20 

*i-in..  each    l-2.> 

"4-in..  each   '.fU 

1-in..  each  1.-'" 

The  net  cost  of  barrel  shape. 1  drift  pins  fol- 
low: 

7,/]6-in..  each    JO.IO 

9/16-in.,  each   H 

U/16-in..  each    12 

13/16-in..  each   JL' 

15/ie-in..  each    J' 

1  1/16-in.,   each   1' 

The  net  cost  figures  for  backing  out  punches 
are  as  follows: 

%-in.  to  %-Jn.  inclusive,  each ♦'^-^V 

%-in.  to  1-in.  inclusive,  each S;. 

Mortar  and  •Brick  Hods — Tlie  mt  prices  for 
wooden  mortar  and  brick  hods  in  ciuantities  at 
Chicago  are  as  follows:  Mortar  liods.  carrying 
150  lbs..  90  cts.  eacb.  or  $9  jier  iloz. ;  wooden 
brick  hods,  carrving  90  Ifis.,  7"  cts.  each,  or  $. 
per  doz.  The  hods  have  tin  liucd  shoulder 
blocks  and  rough  hickory  handles.  Steel  mortar 
and  brick  hods  can  be  bought  at  the  folUiwing 
net  prices  at  Chicago:  Brick  bods.  j:;x,xlO  Ins.. 
weighing,  with  handle,  about  .•<  lbs..  .$1.00  eacb, 
or  JIO  per  doz.;  mortar  hods,  2lxll%ixl2  ins., 
weighing,  with  liandle,  about  11  lbs..  Jl.i'O  each. 
or  J12   t<er  doz. 

CONCRETE. 

Cement.— "niie  present  pr<\.i  ilint;  inicc  tor 
Portland  cement  tor  Chicago  and  vicinity  is 
as  follows:  $1.30  net  delivery  by  wagon,  or  $1.12 
net  on  cars. 

Reinforcing  Bars. — The  cunent  |u  i<  .-s  for  con- 
crete reinforcing  bars  for  mill  shipuniiis  t.  o.  b. 
■  ars.  Chicago,  are  as  follows: 

Base  per 
inn  lbs. 

Plain  open  hearth  steel,  car  loads $1..';S 

Plain  open  hearth  steel  less  than  car  loads  l.ni 
Cold  twisted  open  hearth  steel,  car  loads.  1...S 
Coid   twisted  open   hearth   steel,    less   ili.-in 

car  loads    Jljl 

Plain  rail  carbon  steel,  car  loads ,•■■,■       }-fj. 

Plain  rail  carbon  steel,  less  than  cai-  loads  1.4>, 
Hot  twisted  rail  carbon  steel,  car  loads...  1...;. 
Hot    twisted    rail    carbon    steel,    less    than 

car  loads    I-'"' 

For  shipment  from  stock  current  prices  for 
reinforcing  bars  are  as  follows:  siork  length 
::;".  ft.: 

%  in.  and  larger *!;!-,, 

.^    in  1.9(  Ti! 

34,    in  -.-'^ 

5/16  in -■■^■J 

%    in -■-■; 

Paving   and    Road    Construct  inn    Materials. 

EARTH    AND    ROCK    EXCAVATION. 

SUPPLIES'. 
Blasting     Materials.— The     following     are     the 
iieneral   net   prices   for   Illiiinjs   for    blasting   ma- 
terials. 

Dvn.amite. 

Less  than 
2.000-lb.  lots,  .',000  lbs. 
per  100  lbs.       iier  100  lbs. 

lo'r,    nitroglycerine $11.55  *Jo'^? 

30%   rutroglycerine II. 9..  12.70 

35%    nitroglycerine U'.:!5  J,r„ 

40%    nitroglycerine 12.75  H'nH 

45%    nitroglycerine 13.2..  14. no 

50%    nitroglycerine 13,75  14,50 

:n%    nitroglycerine 14,75  l.).:iO 

' 'ontractors'    powder S.50  9.nn 

Blasting  Batteries. 

10  holes  $10. nn 

30  holes  15.011 

1  to    ,50  holes .30.00 

1  to  100  holes Ij.OO 

Electric  Fuses. 

Single  Double 

strength.  strength. 

Per  100.  Per  100. 

4'  S.   S $3.00  .$3.50 

(    «'  S.   S -■51  ».01 

Fuse. 

Singl...  tape,  per  I.OOn  feet $4.05 

Double  taiie,  per  1,000  feet 4.S.> 

vi-eseent,  per  1.000  feet 4.65 

TOOLS   AND   EQUIPMENT. 

Dump  Carts. — Net  prices  for  certain  types  of 
contractors'  dump  carts,  f.  o.  b.  factory  in  Ohio, 
are  as  fi.llows: 

Light  cart,  capacity  21  cu.  ft.  or  2.500  lbs., 
weighing  700  lbs.,  at  $42;  heavy  cart,  capacity  24 
cu.  ft.  or  3.500  lbs.,  weighing  900  lbs..  $45.  For 
carts  with  hoppers  10  ins.  di-ep  add  $9.5ii  to  the 


above  figures,  and  for  carts  wilh  autoniatH.  end 
gates  add  $S.50. 

Hand  Shovels.— Net  prices  for  standard  rail- 
road, contractors'  and  mining  shovels,  at  Chi- 
cago, in  quantities,  are  as  follows:  We  give 
prices  for  four  grades:  (li  Mxtra  grade  made 
of  best  crucible  steel,  finely  finished  with  best 
white  ash  handles;  (2)  first  grade  shovels,  also 
made  of  crucible  steel,  and  grades  (3)  and  (4) 
made  of  open  hearth  steel.  "  The  net  price  in 
Chicago  on  these  four  grades  are  as  follows: 


a: 


it  - 


5£. 


it. 


.2      .2^        .2i  .x|J  ^.J 

2'         9%  11^4  $9.90  $,S.7n  $7.20  $5.7n 

3  9%  12Vi  10.20  9.00  

4  10%  12%  10.50  9.30  

The  above  prices  are  for  black  linisli;  for  pol- 
ished add  50  cts.  per  doz.  Shovels  with  square 
or  round  points,  "D"  or  long  handles  ai-e  all 
the  same  price.  The  size  No.  2  is  the  one  com- 
monly used.  For  sewer  or  brick  shovels  inade 
in  No.  2  size,  but  having  a  shorter  and  heavier 
blade  for  clay  and  otlier  heasier  niat.-iial.  net 
prices  are  as  follows: 

I'er  iloz. 

Extra  grade    *11.10 

Second  grade   7.20 

The  net  prices  at  Chicago  for  spades,  plain 
strap,  polislied,  "D"  handle  or  long  handle,  are 
as  follows:  For  size  No.  L':  Extra  grade,  $10.20 
per  doz.;  fourth  grade.  $5.40  per  doz.  Kxtra 
grade  sl.o\'els  made  the  same  as  "rt"  handle 
molders"  shovel,  tmt  with  straighter.  stiffer  .and 
heavier  blades,  for  finishing  c.mcrete  in  side- 
walks, in  forms,  etc.,  sell  for  $11.40  ii.-r  iL.z. 
Telegraph  Siiovels  and  Spoons. 
Telegraph  shovels  made  of  fine  crucible  steel 
with  white  grained  ash  handles,  and  extra 
length  22-in.  straps  and  bltick  finish,  cm  be 
bought  in  quantitii'S  at  the  following  net  jirices. 
f.  o.  it.  ("'iiicagfi. 

Kxtra  c'.rad...    First  Grade. 
Length  ol    handle.  per  .loz  Per  d.iz. 

(i    $14.10  SlL'.30 

7     15.30  1:1.50 

.S    10.511  M.7n 

9     l.'^.9ll  17.10 

10    21.311  19. .50 

The  net  prices  in  fftiantiiics  f.>r  telegraph 
spoons  with  regular  9-in.  str.aps  and  bla.k  linisb 
are  as  follows: 

Extra  Crad...,    First  (Irade. 

Length  of  handle  Pel  doz  Per  doz. 

C  $13.Sll  $|-.'.00 

7     15.01'  13  20 

s    16.20  1  l.4n 

g    IS. 60  lfi..sn 

10    21.00  19.L'II 

The    greater    bulk    .if    all    lelegraidi    shovels    and 
spoons  sold  are  those  wilh  .S-fl.  handles. 
Ditching  and   Drain   Sjiades. 
The    net    prices    at    Chicago    for    dit.hing    ami 
drtiin  spades  are  as  follows. 

Extra  (ha. I.     Tlni.l  i;i:i.l.  . 
Length  of  l.lail...  Per  .loz.  Per  d.iz. 

14-in $1:j.60  $s.40 

16-in 12.90  ^..70 

IS-in       13.20  9.00 

20-in 13.50 

Skeleton  ditching  and  drain  spailes  ma.le  of  sol- 
id cast  steel  with  solid  sockets,  especially 
adapted  for  mucky  and  sticky  soil,  can  be 
bought  at  the  following  net  prices  in  (.'liicago: 
Ditching  spades,  square  point,  GVixls'-in.,  $:;::. SO 
per  doz,;  drain  spades,  round  point,  I'jxlS-in.. 
$21.60  per  doz.  Drain  cleaners'  with  6Vj-ft. 
handles  for  finishing  tile  ditches  .an  be  houglil 
at  the  following  net  prices: 
Size  of  liKade. 
Length.  Width. 

Ins.  Ins.  I'.'i  .l.izeii. 

15  4  $IO.sii 

15  5  11.10 

l.r,  1;  11.40 

Hand  Tools  for  Rock  Drilling.  .Vet  prices  at 
Chicago  for  sle.lges.  striking  aii.l  ilrilling  ham- 
mers, etc..  in  .|uantities.  .ire  as  follows: 
Sledges  and  Haliini.'rs. 
Double  face  and  cross  piin  oil  liiiish  sb-dges 
and  hammers.  5-lb.  to  'l\-\\>.  weight.  7>/2  cts.  per 
111.;  striking  and  diilliug  hamin.'is.  long  pattern. 
3  t.i  I''.,  lbs..  10  cts.  per  lb.;  5  to  14  lbs..  7'/2  cts. 
per  lb"  stone  sle.lg.  s.  10  to  H  lbs..  IV.  cts.  per 
lb. 

The  net  prices  at  Chicago  for  liaii.l  ilrills  for 
stone,  marble  ami  granite  ar..-  as  follows:  Ball 
drills,  7  ft.  long.  S  Ihs.  weight,  $2.s5  each.  Uosc 
and  Star  drills: 

Each.  Per  .loz. 

14-in.x  S-iii $0.30  .$3.00 

*s-in.xlo-iii.      35  3. '10 

Vo-in.xl2-iii 10  4.00 

^-i-inxM-in 4..  4. dm 

a;i-in.xl6-in 60  6.00 

■!.it-in.xl6-in 70  7.20 

l-in.xl6-in 7..  7.50' 

Net  price  for  .irills  is  as  follows:  Stone  drills. 
1  and  lU-in.  .'Ctagon  steel.  :.'  to  6  ft.  lengths. 
12  cts.   per  lb. 

Hoes. — The  net  prices  at  Chicago  for  garden 
or  fu-ld  ho.'S.  forge.l  from  best  li.ie  steel,  with 
4i.!,-fl.    selecled    white    ash    liaii.lles    and    7%-in. 


blade,  are  $4.35  per  doz.  f.ii  li.ies  wilh  solid 
socket  and  $3.90  per  doz.  for  hoes  witli  .solid 
shank.  Grub  hoes,  adze  eye.  can  be  bought  at 
the  following  net  prices: 

Price. 

No.        Weight,  lbs.         Size.  ins.  per  doz. 

1  3V.  3%xl0%  $2.95 

1;  4  4     xUVi  3.10 

3  414  414x11%  3.15 

Conlractors'    soecial    caisson    grub    hoes,    heavy 

pattern.     5     lbs.     weight.     4i,4xll%-in..     can     be 

bought   at   the   net   price   of   60    cts.    each,    or    $6 

per  doz.;   an   extra   heavy  pattern    for   hard   pan. 

8   lbs.    in   weight   and    3x12    ins.    in    size,    can    be 

bought  at  the  net  price  of  $1..50  each,  or  $15  per 

.loz. 

Picks  and  Mattocks.— Net  prices  at  Chicago 
for  picks  and  mattocks,  in  quantities,  are  as  fel- 
lows: „ 

Railroad   or   Clay   Picks. 
Weight   Ihs.  Price,  each.  Price  per  doz. 

7%  $0.52  $5.2:! 

S%  .54  .1.  i4 

The  above  have  adze  eye.  pick  and  chisel  iioints, 
and   are    made    of    high    grade    solid   steel       The 
points  are  made  of  crucible  tool   steel. 
Weight   lbs  Price,  each.  Price  per  doz. 

5  to' 6  $0.32  $3.15 

6  to  .■  .34  3.37 

7  to  S  36  3.60 
9  to  10                                .45  4.50 

liiifting  Picks. 
Weight   lbs.  Price,  each.  Price  per  doz. 

%ii.  $0.3S  $3.S5 

g"  .45  4.50 

These  drifting  picks  have  adze  eye  and  the 
points  and  are  of  the  best  grade  of  crucible  tool 
steel. 

Mattocks  (Adze  Eye). 
Size         Size 
Weight,     blade,     cutter.   Price.   Price. 
I'os.  ins.  ins.         each.    doz. 

Sborl  .'Utter..  5  3%x7%  2%x4V4  $0.36  $3.60 
Long  cutter..  SVz  3%x7%  2%x5i4  .36  3.60 
Pick  mattocks,  weighing  5%  lbs.,  with  a  blade 
4'4xSy..  ins.  and  a  cutter  8%  ins.  can  be  bought 
at  a  net  price  of  $4.25  per  doz. 

Post  Hole  Diggers  and  Augers.— Net  prices  at 
Chicago  for  post  hole  diggers  and  augers  are  as 
follows:  _ 

Post  Hole  Diggers. 

Lgth.  Wt.  to       Price 

blade,  doz.         per 

ins.     lbs.  doz. 

Eureka,    standard   pattern 9         110         '  J';0 

Eureka,   heavy  pattern 9         140  lo.ao 

Hexagon     '■'         12  >40 

Champion     6         "0.         ,'''."0 

Post  hole  augers  with  blades  6-in.,  .-in.,  s-in. 
,,r  9-iii    can  b.'  b.night  f..r  $1.00  each. 

Grading  and  Road  Plows.— For  grading  and 
loa.l  plows  net  prices  at  Chicago  are  about  as 
follows: 

Railroad  or  Grading  Plows. 

Extra 
.Vo.  of        Weight.     Cut.  Price.         points, 

horses  lbs.  ins.  each.  each 

■•  to    4  150  10  $19.50  $4.25 

.!  to    6  175  10  22.00  4.2|) 

6  to    S  230  12  26.00  .,.1;. 

1-  to  14  2S0  12  35.00.  ...iS 

Contractors'  or  township  plows,  right  or  lert 
hand  cutting  a  furrow  10  ins.  wide  and  from 
6  ins  to  12  ins.  deep,  and  weighing  145  lbs.,  can 
be  bought  for  $16.50  each.  .\  heavier  plow, 
weighing  205  Ihs..  costs  $20  each.  Extra  points 
are  not  included  in  above  price,  but  can  be 
bought  for  $2.25  each  extra.  Road  plows,  all 
steel  with  ciist  iron,  cutting  12  ins.,  and 
weighing  170  lbs.,  can  be  bought  for  $21.  Rootfr 
or  hard  pan  plows  weighing  305  Ib.s.  cost  J30 
each.  _,  .  ,, 

Scrapers.- Net  prices  at  Chicago  on  the  sev- 
eral kinds  of  scrapers  named  below  are  as  fol- 
lows: 

Ox  Shovels 


-r  bj; 


Size  of  Bowl. 
o  10  36  .35  11%  133  $13 

00  1:;  3SV..       37  13%  17S  17 

000  17  46  42  10  210  21 

These  shovels  are  made  of  pressed  steel  and  are 
used  for  ditching  along  railroad  tracks.  They 
are  usually  drawn  by  locomotives.  The  above 
prices  are"  for  steel  bail  for  No.  0  and  chain 
bails  for  Nos.  00  and  OOO.  The  shovels  have 
wooden  handles  3x48  ins. 

Buck  Scrapers. 


tie 


:;        r_'  :i        10        U  i:ii»X''-8        255  Sl.s.75 

14  4         10         ii  13t.ix-%         270  19.50 

1        IS  5         10         U  13M!X-''«         325  21.00 

X.I,    1  tongue    scrapers  and    ditchers.  4S    ins. 
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wide,  and  welcliin;;  1.'"  ;i  s  .-ill  m  Ihu  not 
prk-e  of  $7  iit  «'  -.rapt vs.   4S 

IMS.    wldo.    Hiul  li.    '■">>    '«' 

botUTlit  at  the  ::       . 

Net  prices  at  L'hicaso  lor  UruB  »cr«|jei'S  arc  as 
follows:  ,,     , 

No.  I.  7-ft.   i-apai-lty,  with  riiiiiiois *M.'i' 

No.  2.  S-ft.  capacity,  with  runners 4..i,j 

No.  a.  IMtchlnK  si-i-.iper.  :!  cii.  ft.  capacity...  *■-' 
The  above  prUes  iu e  for  scrapers  having  a 
lii.wl  wlih.mt  se:iiii  or  lap.  wllh  haniilis  on  top. 
K  '■  -ikiapers  with  liowls  pressed  Ironi  ji 
of  sp.elallv  hardened  steel  and  with 
„ets  on  the  sides,  net  prices  are  as 
loo..,, ...  .  ell.  ft  capaeiiy,  iH  lbs.  welfhl.  wjH' 
runners,  «..">,".  each;  capacity  r.  cii.  ft..  So  lbs. 
weight,  with  runners.  ii.2:>.  For  drag  scrapers 
without  runners  deduct  30  cts.  from  above 
prices;  for  drag  scrapers  with  double  bottoms 
add  .iO  cts. 

Shovel  Handles— Net  prices  at  Chicago  for 
white  ash    -n'   shovel,  spade  and  scoop  handles 

are  as  follows: 

Per  doz. 

Shovel,  bent  and  riveted S2.55 

Spade,  bent  and  riveted -■■*« 

.-Jcooii,  bent  and  riveted -•"» 

Milehing  spa.le.  bent  and  riveted. ^U" 

Shovel  or  spade,  straight,  riveted _-■^b 

Shovel,  stniiglil.  Maynard  pattern -■»•> 

The  net  prices  for  long  shovel,  spade  anct 
scoop  handles  are  as  follows: 

iu,-ft.,  shovel,   bent '"I'll! 

iu-fi..  spade,  bent --Yi 

i'..-ft..  scoop,   bent ,■•••;; Z'in 

t>»-ft  ,  shovel,  straight,  Maynard  pattern..     J.io 

ilalleable  ■D"  with  wood  head  and  malleable 
fork  and  socket  can  be  bought  for  Jl.OO  per  doz. 
JIalltable  ■D's"  with  iron  head  cost  Jl.lu  per 
doz. 

Tool  Handles.— Net  prices  at  Chicago  for  tool 
handles  in  full  crate  quantities  are  as  follows: 

Per  doz. 

Nail  hammer,  adze  eye,  11-in ^"vln 

Kiveting  hammer.   l:;-in ■JU 

Riveting  hammer.   14-in JU 

Blacksmith,  IS-in o« 

Blacksmith,  20-in ?0 

Hatchet,  regular,   14-in 9O 

Hatchet,    broad.    IS-in afi 

The  above  are  for  second  growth  liickory  with 
wax  finish,  clear  and  white,  and  free  from  all 
imperfections.  They  are  packed  5  doz.  to  the 
ease.  The  net  prices  for  hickory  axe  handles, 
both  single  bitted  and  double  bitted.  36  ins. 
long,  are  $2.4.t  per  doz.  for  extra  grade  and 
$1.:-'.T  for  No.  1  grade.  Railroad  pick  liandles, 
36  ins  long,  can  be  bought  at  $2.SS  per  doz.  for 
extra  grade  second  growth  hickory,  at  $2  for 
second  growth  ash,  and  at  $1.50  tor  second 
growth  hickory,  plain  finish.  The  net  prices  for 
sledge,  tool  antl  maul  handles  are  as  follows: 

Lehgth.  Price  per  dozen. 

ms.  Extra  grade.     No.  1  grade. 

24    Jl.OO  $0.70 

25    1.25  .80 

30    1.40  .95 

3G 1.70  1.15 

Grub  hoe  handles,  36  ins.  long,  of  second 
growth  hickory,  with  wax  finish,  can  be  bought 
for  $2.90  pel-  dozen.  Adze  handles  can  be  bought 
for  $2.52  per  doz. 

Tampers. — The  net  prices  for  tampers  with 
handles  si'e  as  follows.  No.  1  having  steel  plate 
base.  No.  ?.  a  cast  plate  base  and  No.  3  a  round 
cast  plate  base: 

Size  base,  Wght.       Price  Price 

No.  ins.       finished,     each.        per  doz. 

1    Sx  S  13  $1.50  $15.1 0 

1    10x10  16  1.65  16.50 

1    12x12  26  l.SO  18.00 

2  5x  6  a  .78  7.80 

2  6x  7  1:j  .91  9.10 

2  7x  8  14  .98  9.80 

2  8x  8  15  1.04  10.40 

2  10x10  20  1.25  12.511 

2    ax  6  24  1.43  14.30 

3    7  20  1.50  15. OU 

Curb    Ix  3%  3  .62  6.20 

Curb   4x  4  5%  .78  7,80 

Curb    31AX6  6V6  .82  8.20 

Comb,    curb, . .   Ix  3^4  8%  1.50  14.04 

The  above  prices  are  for  tampers  with  wooden 
handles. 

Wooden  Wheelbarrow/s. — Net  prices  at  Cliicago 
fur  wood,  n  wheelbarrows  in  quantities  are  us 
follows:  Full  bolted  wooden  railroad  wheel- 
barrows, with  heavy  steel  wheel,  16^!  ins.  in 
diameter,  sells  at  $1.75  each,  or  $18.00  per  doz. 
Bolted  wooden  mortar  barrows,  weighing  60  lbs. 
each,  with  liglit  box,  10  ins.  deep  at  handles 
and  IZ  ins.  at  wheel,  sells  at  $2.75  each,  or 
$27.50  per  doz.  Bent  handled  wooden  stone  bar- 
rows can  be  bought  at  $3.25  each,  or  $35  per 
dozen.  Folding  wooden  barrows,  with  remov- 
able sideboards  .md  double  frames,  4  cu.  ft.  ca- 
pacity, sells  at  $3  each,  or  $32.50  per  doz. 

Tents. — The  following  are  the  net  prices  at 
Chicago  for  stable  tents  and  wall  tents  of  the 
sizes  commonly  used  by  contractors  and  engi- 
neers: 

Stable  Tents. 

10-oz.  double  12-oz.  double 
filling  filling 

or  S-oz.  or  10-oz. 

Size.  Wall.  Pole.  army  duck,  army  duck. 
24x28  5  12  $  76  $  86 

24x42  5  12  104  117 


24X150 


12  141  LIS 

-4X75  5  12  168  189 

The  above  prices  are  for  stable  tents  complete 
with  poles  and  pins:  tents  are  roped  on  ridges, 
i.aves,  gables  every  9  ft,  on  top. 


Wall  Tents. 

10-oz. 


10-oz.  duck, 
double 
Height  duck,         and  twisted 

of        Heiglit       single  lilling  or 

Size.        center,  of  wall.       lilling.         S-oz.  army. 
;n..xl2  7Vb  3  $  900  $10,00 

12xH  S  3V4  12.00  13.50 

14xlS  9  4  17.85  20,00 

16x24  11  5  27.00  30.00 

18x30  11  5  36.00  40.65 

The    above    prices    are    for    wall    tents    complete 
with  poles  and  pins,  but  without  files. 
ROADS    AND    STREETS. 
.M.VTICIU.M.S. 

Asphalt,— The  prevailing  current  prices  for 
asphalt  are  about  as  follows: 

The  California  paving  asphalt  made  to  coii- 
form  to  the  reiiuirements  of  the  standard  speci- 
fications, standardized  by  the  Organization  ol 
City  nttieials  for  Standardizing  Specifications, 
is  selling  on  the  Coast  from  $12  OO  to  $13.00  per 
ton;  freight  rate  to  Chicago  is  $11.00  per  ton, 
making  delivered   price  of  trom   $2!!. 00   to  $24.00. 

Vitrified  Brick,- The  current  prices  for  vitri- 
fied paving  brick  f.  o,  b,  Chicago  are  about  $20 
to  $22  per  .M. 

Granite  Blocks, — New  York  prices  for  granite 
paving  blocks  are  about  as  follows:  Ordinary 
granite  paving  blocks  is  from  $1.65  to  $1.  i^> 
per  square  vard  delivered  alongside  dock  at 
New  York,  which  is  equivalent  to  $10  per 
thousand.  For  the  improved  granite  paving 
block  the  price  ranges  from  $2.00  to  $2. 2a  per 
square  vard,  or  $80  to  $85  per  thousand.  At 
Chicago  the  prevailing  price  of  granite  paving 
blocks  at  the  present  time  is  $2.00  per  yard 
for  special  dressed  granite  blocks  and  $1.60  pei 
yard  for  No.   2   granite  blocks. 

Crushed  Stone,— The  current  prices  at  Chicago 
for     crushed     stone    are     as     follows:       Crushed 

granite,  macadam  size,  $ per  cu,  yd,;  crushed 

granite,  all  sizes,   $4.50   to  $5.00   per  cu.   yd.   de- 
livered.     Granite    screenings,    $ per    cu.    yd- 

Crushed    slone    for    concrete,    by    car    $1.1.j;    on 
ttam  $1.65  per  cu.  yd. 

Sand  and  Gravel.- The  present  price  of  tor- 
pedo sand  at  Chicago  is  from  $1.00  to  $1.10  per 
cu  yd  No.  S  gravel  is  selling  at  $1.00  per  cu, 
vd  f  o.  b.  Chicago  on  any  initial  railroad.  The 
price'  on  the  same  material  delivered  by  team 
for  any  ordinary  haul  in  Chicago  is  $1.6u  and 
$1.50  per  cu.   yd. 

Macadam  Binder.— For  estimating  purposes 
baling  01  ices  S.  o.  b.  Chicago  the  average  quo- 
tation for  roadwav  aspiialt  is  SM;  cts.  per  gallon. 

Wood  Blocks,  Creosoted. — In  a  general  was 
the  price  of  a  4-in.  Ill-lb.  block  in  Chicago  is 
quoted  to  contractors  at  from  $l..o  to  $l.i>0   p.-r 

NET   PRICES    OF    TOOLS    USED    IN    P.WING 
.\ND  RO.-\.D   CONSTRUCTION. 

Asphalt  or  Tar  Rakes.— Asphalt  or  tar  rakes 
made  of  solid  steel,  -n-ith  drop  shank,  strap  fer- 
rules 5-ft.  selected  white  ash  liandles  and  IS-m. 
siiuare  iron  shank,  sells  at  a  net  price  for  quan- 
tities,   at    Chicago,    of   $12.85    per   dozen. 

Asphalt  Mattocks.— The  net  prices  for  asphalt 
mattocks  in  quantities,  at  Chicago,  are  as  fol- 
lows For  a  mattock  with  crucible  steel  culter 
and  chisel  ends,  weighing  9  lbs.,  the  cost  is  90 
cts  each  or  $9  per  doz.  -A.  mattock  with  double 
cutler,  weighing  S  lbs.,  can  be  bought  for  6iJ 
cts.  each,  or  $6  per  doz. 

Bricklayers  Hammers.— The  following  are  net 
prices  for  bricklayers  liammers,  in  quantities,  at 
Chicago:  _ 

Weight  without  Price  per  dozen. 

ha'hdle.  Plain  eye.  Adze  eye. 

1  lb.   2  oz.  $4.95  $5.85 

1  lb.  S  oz,  5.40  6.30 
)  lbs                                          5.85  6.75 

2  lbs.   8  oz.  6.30  7.20 
Cement  Workers  Tools,— The  following  are  net 

prii-es  ;.i   Chicago  (or  tools  used  in   constructing 
and   Pnish.ing  cement  sidewalks.     The  prices  are 
for   iron   nickel   plated   tools. 
Jointer. 

2%  in.  wide,  6  in.  long,  each $0.5i 

Narrow  Jointer. 

1^1  in.  wide,  S  in.  long,  %  in.  blade,  each..    $0.60 

1=4   in.  wide,  8  in.  long.  V4  in.  blade,  each..       .60 

Straight  End  Jointer. 

3  in.  widi-,  0  in.  long,  %  in.  deep,  each $0.60 

Narrow  Straight  End  Jointer. 
1=4   in.  w-ide,  8  in.  long,  V4  in.  blade,  each..   $0.6(1 
1%  in.  wide,  8  in,  long.  >4  in.  blade,  each..       .60 

Driveway  Groover. 

The  following  are  net  prices  for  driveway 
groovers,  3  in.  wide  and  9  in.  long: 

Groover,  %  in.  deep,  each $1.10 

Groover,  half  round,  each 1.10 

A  G-in.  V-groover,  %   in.  wide,  Vi;  in.  deep,  costs 
52  cts.  each. 

Straight    End    Groover. 
6-in.    V-groover,    %    in.    wide,    %    in,    deep, 

each   .: ?0-''0 

Edgers. 

The  net  prices  of  edgers,  %  in..  2%  in.  and 
6  in.   long,  are  as  follows: 

•%   in.  turned  edger,  eacli $0.!'>2 

?i   in.  turned  edger.  10  in.  long,  each 1.3;, 


Narrow  Edger. 

5  in.  long,  l-'i  in.  wide,  eacli $o.6o- 

6  In.  long,  1"^  in.  wide,  with  guide 52 

.\  reversible  handle  edger,  right  or  left.  1  In. 
lurned  edge.  %  in.  radius,  3  in.  wide  and  6  in. 
long,  costs  GO  cts. 

Circle  Edgers. 

%-ln.  radius,  each $0.45 

%-In.   radius,   each   45- 

A  square  edger  3  in,  wide.  6  in.  long,  both 
edges  rounded,  with  l'/4-in,  cutting  edge,  costs 
75  cts.  Bevel  edgers.  2%  In.  wide,  6  in,  long, 
with  either  -^-in,  bevel  or  %-in,  bevel,  can  be 
bought  at  53  cts.  each.  Corner  tools,  one  end 
straight,  the  other  curving  back,  6  In.  long,  IVi 
in.  wide,  also  cost  53  cts.  each.  Curbing  edgers 
with  2-in.  turned  back  with  radius  of  H4  hi., 
3y>  in.  wide,  61,4  in.  long,  cost  $1.09  each. 
Raised  (luck)  pointers,  3/16,  '/i,  5/16,  %  or  "^  In. 
size,  cosi   45  cts,  each. 

Paving  Rammers. — Net  prices  at  Clilcago  for 
Itaving  laininers  are  as  follows: 

Weight.  Price. 

Kind.  lbs.  each 

(5ranite  lainmer   56  $10.00 

Cobblestone    rammer    50  "20 

Rollers.— Hand  rollers  and  horse  rollers  can 
be  bought  at  the  following  net  prices,  f.  o.  b. 
Chicago. 

Hand   Rollers, 

Diam-  No.  » 

eter.  Lgth.  sec-  Face.  Weight.   Price 
No  Ins,     Ins.  tions.  Ins.        Lbs.       etich. 

1 15         15         2         TA         150         $  7.15 

•'  ...     15         22         3         7V.    •    200  9.40 

3  ..         20         16         2         8  225  10.50- 

4  .  ,             .20  20  2  10  250  11.65 

6 20  24  3  8  300  14,90 

S 20  30  3  10  350  16.15 

9            .              24  20  2  10  400  17.40 

10'.  .'■'■■■      .  .     24         24         2       12  450  20.65 

12 24         30        3       10  500  22.90 

14 28         24         3         8  500  22.90 

The  outer  edges  of  these  rollers  are  beveled. 
They  are  turned  smooth  and  silver  finished. 

Horse  Rollers. 

Diam-             No.  ,  ^  . 

eter.  L'gth.  sec-  Face.  Weight.  Price 

Ins.  Ft.  tions.  Ins.  Lbs.  each. 

,     36  4           4  12  3,000  $141 

...     36  5           5  12  3,500  161 

.     36  6           6  12  4.000  ISO 

48  3%       3  15  4.000  186 

.,,     4S  5           4  15  5,000  22s 

4S  6%       5  15  6,000  2(0 

"54  3%       3  15  6,000  276 

54  5           4  15  8,000  363 

'  ,     54  6»,4       5  15  10,000  450 


No. 
80.. 
SI.. 
82.. 
S3.. 
84.. 


86. 

S7. 
88. 


Stone   or   Ballast   Forks — Net.  prices  for  extra 

grades    stone   or    ballast  forks   in    quantities,    at 
Chicago,  are  as  follows: 

Length  Width      Weight 

tines.  fork.       per  doz.    Price 

Ins.  Ins.  Lbs.     per  doz. 

isy.  iiy*         76         $12.00 

13V-  14%  S8  15.00 

UV'  13%  96  17.40 


No. 
tines. 
8... 
10 
12 


The  above  prices  are  for  forks  with  natural 
finish,  wide  strap  ferrules  and  heavy  caps,  with 
wood  "D"  ash  handles. 

Stone  Hooks.— Hop  or  stone  hooks  in  quanti- 
ties can  be  bought  at  Chicago  at  the  following 
net  prices:  4-tined.  diamond  backed,  extra 
heavy  hook.  5  ft.  handle,  at  $9  per  dozen;  4-tined 
diamond  backed,  light  hooks,  4%  ft.  handles,  at 
$6.80  per  dozen. 

TvKO-Man  Rakes.— Two-man  rakes,  used  in 
leveling  broken  stone,  sell  at  the  following  net 
prices,  for  quantities,  at  Chicago: 

Per  doz. 

10-tooth    J21.25 

12-tooth    ...■ ii\'° 

14-tooth     •^''--^ 

Asphalt  or  Tar  Rakes.— .-Vsphalt  or  tar  rakes, 
made  of  solid  steel.  IS  in.  square  iron  shank  and 
5  ft  white  ash  handle  can  be  bought  at  Chi- 
cago at  the  net  price  of  $12.85  per  dozen. 

Tar  Pails,— Net  prices  at  Chicago  for  tar 
pails  are  as  follows: 

Each. 

Pay-off  pail    S"*--;;' 

Pav-oft  pail  spouts  for  wood  or  stone 90 

3 --si-ay  spouts  for  brick  or  stone 

Carrying  pail   

MISCELLANEOUS   SUPPLIES   AND  TOOLS. 

Axes.— Net  prices  at  Chicago  for  axes  in 
quantities  are  as  follows: 

Weight  Price  Price 

Lbs.  each,  per  doz. 

Single  bitted 3%  to  4V^  $0.50  $5.35 

Single  bitted 4      to  5  -aS  .-j.ia 

Single  bitted 5      to  s  .6:>  o.aO 

Double  bitted 4      to  5  .85  S.3O 

Handled  axes  bring  the  following  net  pricM: 

Each.     Doz. 
Single  bitted.   Michigan  pattern.   4  to      „„,„„, 

5  lbs SO.SO  J  8.25 

Single  bitted.  Michigan  pattern.  5  to 

6  lbs 9*       9-"'' 

Double  bitted,  Michigan  pattern,  4  to 

5  lbs l-l**     ll-"" 

Mortar  Hoes.— The  following  are  net  prices  at 
Chicago  for  mortar  hoes  forged  from  best  hoe 
steel  with  6  ft.  selected  white  ash  handles  ana 
solid  shanks.  Mortar  lioes.  weighing  45  lbs.  per 
dozen.  55  cts,  each,  or  $5.75  per  dozen;  mortai_ 
mixing  hoes  with  two  holes,  60  cts.  each,  or  ?6.-.> 
per  dozen. 


4.50 
2.70 


April  5.  191 1. 


ENGINEERING-CONTRACTING 


413 


PRICVAILIXG   PKlCEy   IN'    liUii  FOR  M  ATICKIALS   THKI)  I.\   PAVEMENT  ( 'i  ixsTltrCTH 
XT'MBEU   OF  REPRESENTATIVE   AMERICAN   I'lTIIOS. 


N   IN   A 


City.  zt 

New  England  States:  — — 

Boston.    Mas.s $1.50 

Bridgeport,    Cnnn l.K! 

Cambridge,    Mass 1. •_'.■> 

Everett,    Mass l.H.'t 

Fitchburg,    Ma.ss l.;iU 

Hartford.   Conn 1.40 

Haveihill.    Mass l..-),-i 

Lawrence.    Mass J. Oil 

Lowell,    Mass.    1  .HO' 

Maiden,    Mass 1.70 

Meriden,   Conn J, 20 

Middletown.    Conn 

New   Bedford,    Mass 1.27 

Newton.    Mass 1,70 

Portland,    Me 1,71) 

Providence,    R.    1 1.31) 

Springfield.    Mass I..'i6 

Stamford,  Conn 1.21 

Worcester.   Mass l.,'!2" 

North   Atlantic   Stales: 

Amsterdam,    N.    Y 

Annapolis,    Md l..'iu 

Bayonne,    N.    ,J 1.1,'> 

Bingbamton,    N.    Y 1.3.i 

Buffalo.   N.   Y 1.10 

Camden,    N.    ,1 1.20 

Corning,    N.    Y I.211 

nvmkirk.    N.    Y 1.2."i 

lOast    Orange,    N.    .1 1.30 

Klizabeth.   N.   .1 1.1."> 

Fiilton.    N.    Y 

Hornell,    N.    Y 1.2.'. 

Hudson.  N.  Y 

I.imestown,   N    Y 1.23 

.lersey  City.  N.  J I.,i0 

Kingston.    N.   Y 1.20 

LiUlc  Falls.  N.   Y 1.22 

Middlrtown.   N.    Y' 1..10 

-Vew    llrunswick,    N.   .1 1.20 

New    Castle.    Pa 1.1,5 

Niagara  Falls,  N.   Y 1.3.". 

North    Tonawanda,   N.    Y 1.40 

Ogdensliuig,    N,    Y' LilO'" 

Oleaii,    N.    Y 1.2r. 

Oneida.    N.    Y 1.40 

Oneonta,    N,    Y 1.30 

Reading.    Pa 1,20 

Pvochester,    N.    Y l.fiO 

Schenectady.    N.    Y 1.2.". 

Scranton.    Pa 1.40 

Syracuse,    N.    Y 1.3.'.-" 

Trov.    N.    Y l.liO 

I'tica.   N    Y I.."i0 

\A'asbington.    D.    C iii' 

Watertown,    N.    Y 1.3.". 

Wilkesbarre.    Pa 1.3,". 

Williamsport.    Pa l.'.U 

South  Atlantic  States: 

Charleston,  S.  C 

Danville,   Va 1,70 

Macon,   Ga 1.60 

Norfolk,    Va 

Pensacola,  Fla 1.3.". 

South  Central  States: 

Gadsden.   Ala 1.3,". 

Louisville,    Ky l.NO 

Vicksburg.    Miss l.NO 

North  Central  States: 

-Anderson,    Ind 1.3.5 

Battle    Creek.    Midi 1.09 

Bloomington,   111 1.20 

Bloomington,   Ind 1.40 

Canton,   III 

Columbus.  O I.-IO 

Dayton,    0 1,60 

Evansville.    Ind 1.30 

Flint,    Mich 1,40 

Freeport,    111     1.3.". 

Gary,  Ind 1.10 

Grand   Rapids,  Mich 1,50 

Hamilton.    0 1.2'. 

Kalamazoo.   Mich 1.14 

Lansing.     Mich l.iJO 

Lima,    0 1.30 

Logansport,    Ind 1..50 

Lora  in.   O 

Marion.   Ill 1.3.". 

Mattoon.   Ill 1.10 

Milwauket.    Wis 1.30 

Muskegon.    Mich 

New  Albany,   Ind 1.1.". 

Newark.    O      1.20 

iMtawa.    Hi ■ 1.20 

Peoria.  Ill 1.2S 

I'ort    Huron.    .Mich 1.10 

iii^hmond,   Ind I.3.". 

Uockford.   Ill 2.00 

Saginaw,    Mi<-li 1.20 

Springfield.  0 1.30 

Streator.   Ill 2.00 

Waukegan,  III l.r.o 

Zancsville,  O L.'.O 

Northwestern  .States: 

-Mbert    Lea.    Minn I.60 

.\mBS,  la 2.00 

Burlington.  la l.C". 

Butte.    Mont 3.10 

Chariton.    la 1..5l.> 

Coffeyville.    Kan 1,30 

Council    Bluffs     la 1.2.'."' 


I1.25* 

.i;o.!Mi 

.?  1.311 

.90 

1.25 

1.37 

1.50 

1.00 

28.00t 

1.30 

1.27 

1.16 

1.00> 

.60 

1.35* 

Y7 

1.10= 

.30 

1.10»» 

.  J  ii 

2.011 

1.20 

1.75 

l.OII 

.55* 

1,20 

1.05 

1.5.; 

1.10 

1.20 

.40 

1.50 

1.10 

1.09 

.60" 

i.25 

.S5*= 

1.00 

1.00 

1.75 

1.2G 

1.1 0*« 

1.25 

1.25 

1,35 

1.30'" 

M>'" 

I. 00'" 

1.00 

.50 

1.00 

20.067" 

.90 

.90 

1.35* 

.50 

1.50 

1.50 

.60 

1.50 

.75 

.90 

1.49* 

1.70 

1.75 

.90 

1.03 

1.2.ii» 

.85 

24.50t 

1.15 

1.00 

.76 

1.50 

i.'75 

.78" 

1.50 

1.25 

2.50 

1.33 

.50 

.90 

1.50'= 

1.00'= 

1.00 

.70 

.94 

1.50 

1.00 

24.00ti" 

.75'' 

15.251 

1.40 

1.25 

1.25 

1.00 

.SO 

1.07 

1.07 

1.50 

1.40 

1.45 

1.40 

.80 

.96 

1.50 

1.50 

1.02 

1.20* 

1.20* 

.94 

1.50 

1.25 

.85 

1.70 

1.25 

1.25 

1.25 

24.00T 

1.3.5-'i 

1.00== 

1.50 

1.25 

1.60 

1.00 

1.50 

.39 

.96 

1.25 

1.00 

1.12 

1.50 

1.25 

1.00 

1.20 

. ..'. 

IS. out 

l.l!,S* 

1.10 

1.27 

2,00 

.85 

l.OS 

1.25 

.70 

1.00 

1.60 

1.00 

1.90=* 

1.10 

,90 

1.30 

.50 

1,00 

1,0(1 

I. -,.00 

i.ec^' 

I,5fP' 

1.00 

.80 

.SO 

.80=« 

.78 

1.50 

1.10 

.74 

1.00 

1.50 

.  (.D 

1.40 

.70 

.&:, 

1.30 
1.00 

.65 

i.25 

1.00 

20. not 

1.00 

.70 

.50 

1.00=s 

.SS 

.So 

1.15 

.SS 

1..50 

1.00 

1.20 

1.25 

1.00 
.60 

.90 

l.OO'-" 

1.00 

.SO 

1.00 

1.20 

.70 

1.00 

.SO 

1.20 

1.20 

1.35 

1.00 

75 

1.35 

1.00 

.70 

1.30 

.95 

.90 

1.25 

1.00=1 

.SO 

.71 

l.OO-'" 

.60 

1.35 

.7S 

1.2.5=» 

1.00 

1.40 

.90 

.85 

.90 

1.00 

.78 

.7;: 

1.00 

1.S5 

1.45 

1.00 

.76 

1.00 

1.00 

1.25 

1.00 

.Sl> 

1.40 

1.25 

911 

1.00''* 

1.50 
.70 

.60 

2.00 

1.00 

2.00 

1.25 

l.SO 

1.25 

1.11) 

2.00 

1.75 
1.20 

2.50 

1.25 

l.O'l 

13.50 


-  - 

Ui 

.-52,75 

.i;i.70 

\.S' 

.■.00 

5S.00t 

1.4S 

1.37'/ 

2.60 

i  .'3V1 

1.25 

25.01' 
26.00 


.10 


22.110 
30.00 


19. nil 
25.110 


2S.II0 

LO.iill 


1.20 
1.5S 


1.50'' 


1.25 
l.nO 


Pails. —  Net  piic.-sat  Chicago  for  vai'ious  kinds 
of  pails  .lie  as  follows: 

GaK  anizeil.    regular. 
Weight 
Capaeitj'.  per  ilozen.  I'.-r 

Qu.ai'ts.  Lbs.  -lozen. 

10  24  $l.:'il 

12  3S  2.05 

14  30  2.30 

16  —  2.75 

Gal\;inized,    .-xtra    hea%'y. 
Weight 
Capacit>,  per  dozi-n.  P.-r 

Quarts.  Lbs.  dozen. 

12  39  $3.55 

14  33  3.S5 

16  37  4.45 

Galvanized  cement  pails  with  lionble  braced 
bottom,  extra  heavy,  of  14-(iiiari  capacity,  can 
be  bought  at  $8  per  dozen.  Hea\",v  oak  wooden 
pails  with  iron  bails,  14-quart  capacit>',  bring 
;i  net  price  of  55  cts.  ouch  or  $5.50  per  dozen. 
Common  pine  pails,  2-hoop.  cost  $2.50  per  dozen; 
witli   tlnce  hoojis  the.\'  cost  $3  per  dozen. 

Sevvep  Builders'  Mauls. — Net  prices  for  mauls 
for  scwci  builders,  etc.,  witli  selected  hickoiy 
handles  and  iron  bound  head  lange  from  $1.40 
each  for  flxS  ami  6x9-in.  sizes  to  .ill. 50  each  for 
7x9,  $1.60  for  7x10  and  $1.70  for  SxlO-in. 

Manila  and  Sisal  Rope.— The  net  prices  at 
Chica.!?o  for  \'arii.us  kinds  of  roi>e.  in  iiuaniiti.'S, 
:li'e  as  follows: 

Manila  Rope. 

Per  lb. 
Cts. 

-Ml  sizes  above  ^s-in.  diameter 9 

12-lhread  or  %-in.  diameter. .  ._ <)% 

6  and  9-thread  or  14-in.  and  ..  16-in.   .liame- 

ter     10 

Fine  6-thread,  or  3/16-in.  diameter 10',L> 

3-thread   laid  or  3,'16-in,   diameter in 

Tallow    laid    9 'i 

Hawser    laid    10 

Sisal    Rnpc, 

.\11   sizes  abo\'e   ^s-in.  diameter 7^3 

i2-tlucad  or  %-in.   diametei- s 

6  and  9  thread  or  '4  and  5/16-in  diameter...   S'/i 

Fine   6-thread  or  3/16-in,    diameter 9 

Wire  Rope. — The  discounts  from  the  following 
staridar<l  lists  to  the  larger  consumer  are  as 
follows:  Standard  construction  crucible  cast 
steel  hoisting  rope.  50  per  cent  and  2'/2  per  teni; 
special  fiexible  dredge  rope.  40  per  cent  ind  5 
pe,-  i-ent;  .gah'anizi'd  iron.  42'b  per  n.iu  and 
2I2  per  cent. 

.Standard    Construction    ('lueil.le    Cast    Steel 

Hoisting  Itoije. 

Six  strands,    19  wires   to  strand 

I.i;imetHr,         List  price        .\pprox.  Weight  i.er 

ins.  per  foot.     cii-L-um.,  ins.       foot,  lbs. 

2%  J2.10  8=8  11.95 

■2V2  1.75  7'/s  9.S5 

2'4  1.44  7M(  ■^.011 

2  1.16  61/4  6.:ill 

1%  ,90  5V„  4..<5 

1%  .77  5  4.15 

liA  .66  4^4  "-55 

13s  .56  4»4  3.00 

11,4  .46  4  2.15 

I'S  .3S  31,4  2.00 

1  .31  :i  1.5S 

-g  .24  ih  1.20 

■'4  .19  2li  II.  S9 

'■k  .14  2  0.62 

9,'16  .12  1%  0..-0 

',i,  .11  l'/4  o.:;'i 

7/16  .10  11,4  11.311 

%  .09',2  IVs  0.22 

5/10  .0914  1  11,15 

14  .09  34  0.10 

Special    Flexible    Dred.ge    Kurie. 

.Si.x  strand.';  of  37   wires  la'h, 

I'iamctei,  Ijist  piice  \\'eight  i)er 

ins,  per  loo  ft.  f..ot.  ll.s. 

%  S  17.50  .22 

l/C  20.110  .29 

-ii  27.00  .62 

■\  36.00  .n9 

"d  46.00  i.;o 

1  59,00  1.5X 

1 ',8  75.(10  2.00 

1'4  ^6.00  2.15 

1%  1(15,(10  :;.co 

114                                      125,22  3.-,5 

( :al\  anizeil    Iron  Hope. 

—  Price  pel"  Foot  — 

Ai.l.idxi-       Cir-  With  12 

mate       eumfer-  wir.-s          W'-ight 

diameter,     ence.     5  strands.  7  l»  tlu-         p.r  foot 

Ins.           Ins.     wires  each,  sirand.         in  lbs. 

3/16  'a.  $0.02  0.010 

7/52  %  .02'i  (1.063 

■4  *4  ."2':;  n..i;Ml 

9/32  "i  ,16!  11.125 

With  7 

w  fi cs  to 

the  stiaml. 

5/16  1  $11.(131;;  0.15 

%  1'k  .04'.-.  0,22 

7  1.;        i'4  .(15  o.  ai 

■A  IV;  .06  o.:;9 

9/16  1^4  .07  0.50 

%  2  .OS  0.62 

»:,  2'4  .09  O.S» 

13'16  2li  .11  1.03 


4'4 
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naviiipoit.  la.   . . 
ll.-i'ii;>.   Mont. 
I'  ■  .  ;"iid»'nce.    K 
is'     i.iik.    lii.    .. 
1 .  iw  I  .-lu'e,    Kan 
!.•  .  I  .nworth.    K 


£iaiiili    (.iniahii,     \ 
Topeka.    Kan. 

Waterloo,   la 

Wlohlla.   Kan 

Sont!nvr^trrn  St.'itc 
I' 
1 


<  ikl.i 

"it.v.  iikln. 

■.».   Tex 

Okla 

Mo 


1.1.". 
l!.4r. 
1.30 
1.40 
I. SO 
l.GO«= 
1.60 
.li.i 
l.-.T. 
1.70 
1.60 
i.l'S 
1.3!; 

i.n> 
i.r.o 


1..-.0 

i.s.-. 

1.72 

1.70" 

1.60 

i:.6S 


1. 25 
l.'J.j 

I.r.o 

1.7;-.* 

i."r. 

1.2;1 
1.7.". 
1.7;". 
2.00 
2.20 
I.S.". 
L.IO 
1.30 


2.00 
1. 7.". 

2.00 

1.13* 

l.l!". 

1.20 


l..iO=' 
1.00 
1.00 
L.'iO 

l.S.i^' 

1.60 

1.00 


St.    Loiii 

Waro.    Tex I',." 

racllk-  St!>.ti.< 
.\ber(loen,    Wa.-^i  2.40 

Boikclev.   Cal 2.1.". 

Bol5.e.    Uin .".20 

Kvi'iotl.   Wash 2.10 

Fio-<no.    Cal 3.00 

Hoqtiiani.    Wash 2. SO 

Noilh    Yakima,    Wash 2.70 

Offden.    I'tah    2.10 

Pasi\dena.    Cal 2.40 

Salt   Lake   City,    rtali 2.25 

San    Picgo.    Cal 2.00 

San    Francisco.    Cal 2.5S  1.00 

San    .Io.se.    Cal 2.60  1.60 

Seattle.    Wash.    2.10!"         1.501= 

Spokane.   Wash 2. SO  1.50 

Tacoina.    Wash 2.25  3.25 

Vancouver.  Wash 2.60  1.25 

Walla    Walla,    Wash 3.15 

•Per  ton.     tPer  M. 

'.\t  crusher.     -On   cars  at   Haverhill.     '^F.   1 
Springfield.      "In    paper,    $1.32:    in    cloth,    $1.62.. 
Annapolis.     "IS  cts.  to  20  cts.  f.  o.  b.  citv.     '=Trap 
t>"$24  to  S:^2.    "Bank  sand  and  gravel.     "Car  load 
to  $1.50.     ==S1  to  1.25.     =^'Sandstone  blocks.     -'Grav 
ported;  local  sand.  25  cts.;  delivered,   SO  cts.     ^"Cr 
ou.  yd.  plus  cost  of  hauling.     =»Delivered.     !'i$1.25 
for  basalt  blocks,     ^^^t  yards  or  bunkers     ™Sand 


.10 

.94 

1.00 

.58 

1.65 

.GO 

22.50 

1..".0 

1.75 

lO.OOt 

.90" 

.66" 

.70 

.95 

.30 

.75 

99. S 

1.00 

.SO 

1.15 

.65 

2.20 

1.02 

22.00 

.SO 

12.00t 

1.00 

1.00 

30.00 

.10 

.90 

1.25 

.84 

32.00 

.90 

.95 
2.00 

33.00 

.SO*' 

27.  OO!" 

1.00 

1.00 

35.00 

i.on* 

24.00 

1.00 

.65 

28.00 

1.35 

.SO 

25.00 

1.75 

.,-.0 

1.50 

1.59 

i<3.'oo 

1.00 

15.00 

1.00 

1.50 

1.50 

2.90 

1.25 

22.00 

.50 

22.00 

1.00 

36.00 

1.25 

20.00 

1.73 

14.70 

1..50 

16.00 

.90^' 

20.0013= 

IS.OO" 

1.25 

1.35 

25.00 

1.50 

1.40 

1.00 

1.33 
1.50 


1.50 


1.60 


1.35 


2.25 


i.SO-'" 


h.  cars.  *On  street.  =85  cts.  to  $1.20.  «F.  o.  b. 
«$1.10  to  $1.50.     »$1.50  for  4'^-in.   block.     '°F.  o.   b. 

block.  '^Gravel.  "78  cts.  to  90  cts.  '^Delivered, 
lots.  ?1.40.  "Stone  block.  ="$1.35  to  $1.65.  -'$1.35 
el.  -'^Gravel  on  .1ob.  -"On  job.  -'"Seconds.  -'»lm- 
ee'k  grave!  used  for  paving  work;  cost  5  cts.  pfr 
to  $2.  ^"Delivered  on  street.  ^"F.  o.  h.  ^*Per.  M. 
stone   blocks. 


■'S 

2^*4 

.1:; 

l..'ii 

1 

3 

.15 

$0.16 

1.5S 

11/16 

3Vi 

.17^4 

.18% 

1.77 

IVs 

3V4 

.19% 

.21 

2.00 

1  3/10 

3% 

.22V4 

.24 

2.21 

H4 

4 

.25 

.26% 

2.4". 

1% 

*% 

.28% 

.30% 

3.00 

1  7/16 

4% 

.31% 

.33% 

3.24 

1% 

4% 

.35 

.37 

3.55 

1% 

0 

.38 

.40 

4.15 

1  11/16 

5V4 

.41 

.43 

4.42 

154 

514 

.44 

.46 

4.85 

Water  Pipe. — Birmingham,  Ala.,  quotations  on 
cast  iron  water  pipe,  per  net  ton.  f.  o.  b.  cai'S. 
are  about  as  follows:  4  to  6-in..  $23:  S  to  12-in., 
$22:  over  12-in..  average  $21.  with  $1  per  ton 
extra  for  gas  pipe. 

Chicago  prices,  per  net  ton.  are  about  as  fol- 
lows: 4-in..  $25.50:  6  to  12-in..  $24. .'.0;  16-in.  and 
up.  $24,  with  $1  per  ton  extra  for  gas  pipe. 

The  accompanying  diagram  shows  tlie  market 
price  of  cast    iron   water  pipe,    f.   o.    h.   Chicago, 


being  taken   tor   tlie   lirsi    week   in   each   month's 
issue  of  tlie  lion   Age. 

White  Lead. — The  following  are  the  New  York 
(luotations  for  the  best  brands  of  white  lead: 
Lots  of  500  lbs.  and  over,  in  100,  250  and  500-lb. 
kegs,  71,4  cts.;  in  25-lb  and  50-lb.  kegs,  7%  cts. 
In  lots  less  than  500  lbs.  the  usual  advance  of  V2 
ct.   is  charged. 

Linseed  Oil. — New  Y'ork  card  prices  for  linseed 
oil.  in  o-bbl.  lots  or  more,  are  as  follows:  State, 
raw.  91  cts.;  city.  raw.  91. cts.;  oil  in  lots  of  less 
than  .•>  bbls..  1  et.  advance  per  gal.;  boiled  oil, 
1  ct.  advance  per  gal.  over  raw. 

RAILWAYS. 

MATERIALS  ,\Nn  SI'PPLIES. 
Rails   and   Track   Supplies. — Tlie  present    rates 
for  i-ails.   spikes  and   n-aek   bolls,   f.  o.   b.  curs  at 
works  in  the  Clucago  district,  are  as  follows: 

Per  ino  lbs. 
50   ti>  lOO-lh.   st-ndard  rails,    Bessemer..     SI. 25 


16.  211  and  25-lh.  lails  ]  20% 

12-lb.  rails  1.25 

Standard  railroad  spikes    i.7o 

Standard  track  bolts,  base   2.15 

Pitlsbtirg  quotations  on  spikes  based  on  $1.60 
per  keg  are  as  follows: 

Railroad  Spikes. 

4%,  5  and  5%  x  9/16 $1.60 

3,  3%,  4,  4%  and  5x  % Extra     .10 

3%.  4  and  4%  x  7/16 Extra     .20 

3,  3%,  4  and  4%  X  % Extra     ,30 

2%   X   % Extra     .40 

2%.  3  and  3%  x  5/16 Extra     .60 

2  X  5/16 Extra     .80 

Boat  Spikes. 

">1   in.  square,  12  lo  24   In.  long Extra    .15 

%   in.  square,     8  to  16  in.  long Extra     .15 

Vi   in.  square,     6  to  16  in.  long Extra     .15 

7/16  in.  square,  6  to  12  in.  long Extra     .2o 

%   in.  square.     4  to  12  in.  long Extra     .30 

;">/lB  in.  square.  4  to    S  in.  long Extra     .45 

'A   in.  square,     4  to     S  in.  long rtxtra     .75 

Vi  in.  square,  3  to  3%  in.  long Extra  1.00 

%  and  5/16  shorter  than  4  in..  14  cent  cxti-a. 

Ties. — The  following  are  about  the  current 
prices  prevailing  f.  o.  b.  dock.  New  York,  for 
Yellow  XJine  railroad  cross  tics: 

Sound  and 
square  edge 
Standard.       quality. 

7  in.  x  9  m.  x  S  ft.  6  in $0.73  SO. 58 

1;  m.  X  9  in.  X  8  ft 69  .50 

6  in.  X  S  in.  X  8  ft 67  .46 

Other  Quotations  on  light  lails  at  Chicago  are 
.us  follows: 

Per  lb. 

40  to  45-lh 1.16  to  1.20%  cts. 

:j!0    to    35-lb 1.19%  to  l.i'4  cts. 

16,  20  and  25-lb 1.20%  to  1.25  cts. 

12-lb 1.25  to  1.30%  cts. 

The  following  quotations  are  per  gross  ton  de- 
livered at  Chicago: 

Relaying  rails,  standard  sections.  .$23.00  to  $24. On 

Old  iron  rails 14.50  to    lo.Oi' 

Old  steel  rails,  less  than  3  ft 12.75  to    13.2.'. 

TOOLS. 
Bars. — Net    prices    at    Chicago    for    solid    steel 
crowbars,    lining   bars,    claw    bars,    and    railroad 
taiuping  bars,  are  as  follows: 

Per  lb. 

Crowbars     4      cts. 

Lining  bars   4      cts. 

Claw  bars,  goose  neck 6      cts. 

Claw  bars,  with  heel 6      cts. 

Railroad  tamping  bars 4%  cts. 

Track  Tools. — Net  prices  at  Chicago  for  track 
tools  are  as  follows: 

Per  lb. 

Mauls,  6.  8.  10  and  12-lb 5%  cts. 

Chisels.   4%,  4%   and  5-lb 12      cts. 

Punches,  4,  4%  and  5  lbs 12      cts. 

Railroad  Irack'tongs.  17  lbs.,  pair 7%  cts. 

Rail  forks,  each  15  lbs 7      cts. 


In  hydraulic  mines  having  high  hanks  it  Is 
extremely  d.mgerous  as  well  as  uneconomical  to 
carry  the  face,  or  cut,  in  the  form  of  a  iiorse- 
shoe.  When  this  is  done  the  giant  soon  becomes 
surrounded  on  both  sides  and  in  front  by  a  high 
bank  of  gravel,  and  great  falls  of  eartn  and 
landslides  are  likely  to  occur  at  any  moment. 
ov.?rwhelming  men  as  well  as  the  .giants  and 
pip"S    hading    to    them.      The    hank    should    be 
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Diagram  Showing  Market  Price  of  Cast   Iron  Pipe   F.  O.   B.  Chicago. 


for  each  month  of  the  years  1903  to  liilO.  The 
diagram  was  piepared  by  .lohn  P.  .\lvord.  C(m- 
sidting    Engineer,    Chicago,    HI.,    the    quotations 


50  to  100-lb.  standard  tails,  open  hearth.        1.34 

40  and  45-lb.  rails   1.16 

30  and  35-lb.  rails   1.19% 


cut  on  as  nearly  a  straight  line  as  possible,  or. 
even  better,  .so  that  there  is  a  projection  oppo- 
site each  giant  rather  than  a   recess. 
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ENGINEERING-CONTRACTING 

The   principal    feature   of 
The  Doings      tli<-'    week    in    railroad   con- 
Qf  structiun  work  lias  been  the 

.,      ,,,      ,  a\var<lini;  of  large  contracts 

the  Week.  ),y  the  (,ran<I  Trunk  Pa- 
citic  R\ .  Ciintracts  were 
awarded  for  (i2n  miles  of  liranch  lines  and 
I'li.")  miles  of  new  work  on  main  lines.  J.  D. 
McArthur.  Winnipeg,  Man.,  secured  contracts 
for  most  of  the  branch  line  work  and  Foley. 
Welch  &  Stewart,  St.  Paul,  Minn.,  the  main 
line  work.  These  and  other  contracts  which 
were  let  recently  by  the  Grand  Trunk  Pacilic 
Ry.  amounted  to  nearly-  $lT,lMlii,OO0.  Other 
railroad  construction  contracts  let  recently  in- 
clude the  following:  Tobin  S:  Larson,  for 
building  14  miles  of  railroad  from  P)eaver 
Creek  to  Pincher  Creek,  Alberta ;  L.  P.  Mc- 
Clancy,  Memphis,  Tenn.,  for  l"i,UOi.)  cu.  yds. 
grading  for  the  Xashville,  Chattanooga  &  St. 
Louis  Ry.'s  belt  line  south  of  llickman,  Ky. ; 
Jos.  P.  Connell,  Janesville,  Wis.,  for  grading 
for  the  new  yards  of  the  Chicago  &  North- 
western Ry.,  at  Boone,  la.:  Raymond  AL 
Booth.  .-Mbany,  N.  Y.,  for  the  mason  work 
for  the  new  shops  of  the  Delaware  &  Hudson 
Ry.,  at  Watervliet,  N.  Y. :  l)una\ent  &  Co., 
Knoxville,  Tenn.,  for  grading  work  for  new 
line  from  Lookout  Mountain  to  Wauhatchie, 
Tenn.,  for  the  Nashville,  Chattanooga  &  St. 
Louis  R.  R.;  J.  H.  Orr  &  Co..  for  construct- 
ing a  4-mile  spur  for  the  Cannon  &  Northern 
Ry.   (  Baltimore  &  Ohio  ) . 

A  number  of  large  railroad  construction 
jobs  look  like  prospects  for  the  near  future. 
The  Chicago,  Rock  Island  &  Pacific  Ry.  is 
understood  to  l>e  getting  ready  to  build  its 
new  line  in  iowa,  and  it  is  believed  that  the 
Chicago  &  Northwestern  Ry.  will  also  take 
steps  soon  for  its  new  line  to  Peoria.  Lip  in 
Vermont  the  Grand  Trunk  Ry.  is  rushing  lo- 
cation surveys  for  its  new  'iii-mile  line  from 
Windsor,  Vt..  to  Brattleboro.  Vt.,  while  down 
in  New  York  City  it  is  expected  that  bids 
will  be  asked  shortly  for  the  first  half  of  the 
steel  for  the  Hellgate  bridge  of  the  connecting 
railroad  to  be  built  across  the  city  by  the 
.\'ew  York,  New  Haven  &  Hartford  R.  R. 

A  fair  sized  levee  contract.  a])Out  the  only 
one  of  the  week,  was  let  at  New  Orleans  on 
.March  30.  This  contract  called  for  the  con- 
struction of  the  Lucca  Levee  in  Desha  Coun- 
tv.  Ark.,  and  involved  :f."ii),Onn  cu.  yds.  of 
earthwork.  Lowrence  Bros.  &  Co.,  Memphis, 
Tenn.,  secured  the  contract  at  2d.82  cts.  per 
cu.  yd. 

Several  of  the  larger  railrr)ads  arc  providing 
funds  for  betterment  and  improvement  work. 
.\  stockholders'  ineeting  of  the  Chesapeake  & 
Ohio  Ry.  Co.  is  to  be  helil  in  Richmond  on 
.'\pril  29  for  the  authorization  of  an  issue  of 
$12.1,01)0,000  ,'■)  per  cent,  2ii-ycar  mortgage 
bonds.  It  is  said  that  the  Imiids  will  lie  sold  to 
retire  outstanding  general  funding  and  im- 
provement bonds,  amounting  to  $11,0(10,000, 
and  to  pay  certain  outstanding  etiuipment  obli- 
gations. The  amount  remaining  is  to  be  used 
for  betterment  and  improvement  and  the  ac- 
quisition of  additional  lines  and  terminals. 
Stockholders  of  the  Pennsylvania  R.  R.  at  an 
election  on  March  28  vote<l  in  favor  of  in- 
creasing the  capital  stock  from  $.">oii,oo0.noO  to 
$f)00,000,000.  It  was  aimrnmced  that  only  $4tl,- 
000,000  of  the  $100,000,00(1  increa.se  will  be  is- 
sued for  the  present.  Of  this  $18,000,000  will 
be  added  to  an  autlmrizcd  stock  balance  of 
$22,000,000  already  on  b.and,  making  $40,000,- 
000  to  be  devoted  to  the  purchase  of  equipment 
and  for  the  construction,  improvement  and  ex- 
pansion during  the  year. 

The  Bates  &  Rogers  Construction  Co.,  Chi- 


cago, 111.,  at  $(;:(1,00((,  submitted  the  lowest  liid 
on  March  21  for  the  construction  of  Lock  and 
Daiu  \o.  20  in  the  Ohio  River  near  .\shland, 
Ky.  This  work  bad  been  re-advertiscd,  the 
previous  opening  ni  bids  li.'i\ing  been  on 
Feb.    2((. 


of  other  branch  lines  and  the  erection  of  140 
stations.  These  Cirand  Trunk  Pacilic  contracts 
are  said  to  amount  to  $17,ooo,(>oo.  Other  Ca- 
nadian railroads  which  have  awarded  con- 
tracts are:  The  Kootenay  &  .\lberta  Ry.,  for 
a  13-iuile  line;  the  Algoma  Central  &  Hudson 

Bav   R.   R..    for  a    further  extension  ;  the  Ca- 

Even  such  cmifirnud  pes-  "^^'^^    Northern    Pacilic    Ry.     for    a    4n-in,Ie 

simisis   as    Mr.    Dingbat   of  hue  on  Vancouver  Island:  and  the  Mamtoulm 

rr,        T^-     ^        v  ...  \-   „i     ,  .      .   H  7,.        .  &  North  Shore  Rv.  lor  4.j  miles  ot  line.     1  his 
The    First        New  \  nrk  ot     uill  h.ue  to  ■  $l,-,uo,nO(.. 

Three    Months '';:-'^""""''-'';f  »''•:'',,  Y  ,'"''  

r  three   months   ol    loll    lia\e  • 

Ot   igil.  i,^.^„    f_,|,rly    .^out]    ones    for  k„.„|    Imilding    in    Marv- 

Ihe        railroa<l       contr:ictor.  ].,„ri  ^^as  started  at  an  earlv 

.Vlany   contracts   l..r  the   construction   of   new  Early  Road      <l-'te.     In  a  recent  report  of 

railroads   and    for   the   extension    of   old    rail-  R.-.-iHino-  in      I'l^^'      -M-'irvland      Geological 

roads    have    been     let,    and    much     betterment  Duuuiri^,   in      ^„^y^.y   jt  'j-   stated   that   the 

work    for    the    older    roads    h;is    been    placed  Maryland.        grant  nf  r.nhemia  Maiun-  to 

under   contract       The    folbiwing    list   of    some  Augustine       Herrmann.      in 

of   the    larger   jobs   will   give   an   idea   of   the  ],;i;2    ,-esulted  in  the  making  of  a  road  across 

new  railroads  or  extensions,  the  letting  of  con-  the    Peninsula       This    roaii    w;is    constructed 

tracts  for  which  were  announced  during  Jan-  jointlv  bv  the   New   York  .authorities   and  the 

uary,  February  and  March  of  this  .\e;ir:  Marvlanders.     In  the  Baltimore  court  proceed- 

State.  Railroad.  .Mil.-s.  i„gs' for  the   vear   lti04   there   is  a   record   that 

Kentucky—Lexington   &   East.'iii ic.  ^^^^  over.seers' for  clearing -the   highwavs  were 

Georgia — W  nslit.sville.    .Adrian   *.-    Lvoiis. . .  .    I.  i         i     .        ^   i  ti      ,i,      ,      ■■rr  .   /,.     ,,iU 

Pennsvlvania-LHiiish   &    New    En^iland. . . .   :i'J  ordered     to     take     with     them        L\er\      tyth- 

VVest  'Virginia— Micicile  Island   Ry U  able  in  their  hundred   for  the  making  of  good 

Pennsylvania— l.'.laiklicU  &  Yellow  Creek  highways  thirty  foote  wide,  not  leaveing 
Texas— KaVsa.s'ciVyV  Mexico '&'ori,;„;;:;'. :  ji"  Loggs,  Brushes  or  Roots,  appearing  above- 
West  Virginia — Buckliannon  &  Nortlifni. . .   IS  ground,    or    voung    saplings    in    said    Roades. 

Washington-North    CViast......... tu',i  j      jyi^  £  t   was  passed   which   with   a   few 

Kansas — Wichita.  .MePherson  &  Gulf ;>0  .i  i   i  (  ti,        ,-„.;„.„ 

Nebraska I'nion   Pacific SO  amendments  was  the  road  law  ol  the  province 

Kentuekv — .siandv  Valley  &  ElJihorn 'Ml  for    -"lO    vears.      This    act    provided    for    roads 

Floi-hta— Florida    East  Coast   extension .^..  on    ft.    wide,    and    for   bridges    where    deemed 

w'i'scon^n-^.vnmieaVorisi'sty  iViiiV  &'saii'lt     '  necessary    by    the    county    courts.      In    accord- 

Ste.   Marie Tfi  ance  with  this  act  masters  of  servants  had  to 

Of  the  above  the  Wrightsville.  .Adrian  &  Ly-  send,  upon  summons,  all  their  taxable  male 
ons,  the  Lehigh  &  New  England,  the  Middle  servants  to  w-ork  under  the  overseer,  the  hue 
Island  Rv.  aiid  the  Sandy  Valley  &  Elkhorn  for  non-compliance  being  lOo  lbs.  of  tobacco 
are  new  projects.  The  Lehigh  &  New  Eng-  for  every  servant  named  and  not  sent.  The 
land  R.  R.  work  and  the  Sandy  Valley  &  Elk-  act  provided  for  the  marking  of  trees  as  a 
horn  work  are  especiallv  large  contracts  The  form  of  guide  post.  The  trees  on  roads 
Buckhannon  &  Northern  extension  is  also  a  leading  to  ferries,  court  houses  of  counties 
big  piece  of  work.  Perhaps  the  largest  of  the  churches  or  to  the  post  of  .\nnapolis  were 
above  contracts  is  for  the  construction  of  the  marked  w-ith  two  notches.  .At  turnings  to  .\u- 
401/2  miles  of  line  for  the  N<irtli  Coast  R.  R.  napolis  the  tree  \vas  marked  in  a  sinooth 
This  line  is  to  be  built  from  Spokane  to  .Ayer  place,  cut  for  the  purpo.se,  with  the  letters  .-^.A 
Junction  and  it  is  reported  that  it  will  cost  set  on  with  a  pair  of  marking  irons  and  col- 
$4,000,000.  In  the  line  of  betterment  and  doii-  ored.  Similarly  the  trees  at  turnings  to  Wil- 
ble  track  w-ork  a  number  of  gnod-sized  con-  liam-stadt  -w-ere  marked  w-ith  a  W,  and  at 
'tracts  have  been  let.  The  Queen  &  Crescent  turnings  to  a  church  the  tree  was  marked  with 
Route,  the  Kansas  City  Simthern,  the  Pere  a  slip  cut  down  the  face  near  the  ground.  .An 
Marquette  Ry.,  and  the  Chesajieake  &  Ohio  extra  notch  above  the  tw-o  showed  that  the 
Ry.  have  all  let  contracts  for  a  considerable  road  led  to  a  county  court,  a  turning  to  a 
amount  of  this  w-ork.  The  first  three  months  ferry  was  marked  with  three  equally  spaced 
of  the  vear  have  also  seen  the  letting  of  sev-  notches.  Beginning  in  I7(m  special  acts  were 
eral  notably  large  contracts  for  the  construe-  passed  establishing  single  roads  to  mills,  plan- 
tion  of  intenirban  railways.  The  largest  of  tations,  churches,  iron  works,  forges  and  many 
these  contracts  is  for  wurk  nii  the  new  line  other  places  of  a  special  or  individual  char- 
of  the  Piedmont  &  Northern  Traction  Co.  in  acter.  The  persons  specially  benefited  by 
North  Carolina  and  South  Carolina.  The  these  roads  were  iisu;illy  made  responsible  for 
contract  for-  the  first  section  of  this  com-  their  care.  In  ITiKi  a  tax  of  10  lbs.  of  tobacco 
panys'  road  calls  for  ^io  miles  of  work  and  per  head  was  imposed  to  pay  for  overseers 
will"  cost  about  $100,000.  The  second  section  and  hired  labor.  Some  of  the  roads  of  the 
covers  00  miles  of  line,  and  the  contract  is  early  part  of  the  18th  century  were  construct- 
reported  to  amount  to  ,$000.000.  The  three  ed  i'or  the  particular  puriiose  of  rolling  to- 
great  railways  of  Canada,  the  Canadian  Pa-  bacco  hogsheads  to  market.  These  roads  were 
cific,  the  Canadian  Xorthern  and  the  (Irand  called  •'rolling  roads,"  and  were  usually  of  .-i 
Truiik  Pacific  have  been  especially  active  the  round  aliout  cb;iracter  to  avoid  hills,  .\  later 
past  months  in  :iwarding  contracts  for  new  development  of  the  idea  was  to  drive  pivots 
work.  Early  in  the  month  the  first  named  into  each  end  of  the  hogshead,  attach  shafts, 
road  awarded  contracts  covering  over  400  and  use  horses,  mules  or  oxen  to  haul  it.  .-Xs 
miles  of  arading,  culverts  and  bridges  on  new  to  the  traveling  condition  on  the  early  roads 
branch  lines  and  second  tracks  on  main  line,  the  following  quotation  fr.im  a  book 
.\  short  time  later  the  Canadian  Northern  published  in  18no  will  show:  ■■'.Now,  gen- 
awarded  contracts  amounting  to  several  mil-  tlemen,  to  the  right,'  upon  which  the  passen- 
lions  of  dollars  for  the  construction  of  new  gers  all  stretched  their  bodies  half  way  out  of 
lines.  The  Grand  Trunk  Pacific  cniiiract,  the  carriage  to  balance  it  on  that  side.  'Now, 
which  w-as  closed  the  latter  p:irt  of  March.  gentlemen,  to  the  left.'  and  so  on.  This  was 
covers  2(i-"i  miles  of  main  line,  (120  miles  of  found  absolutely  necessary  at  least  half-a-doz- 
branch  lines,  the   grading  of   about  '200  miles  en  times  in  half  the  number  of  miles." 
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Alabama. 

Grading  t\.r  ilic  rcnsaiula,  Moliilc  &  Xiw 
Hrli-ans  R.  K.  across  Maldwiii  coimly  is  now 
practically  complclcil  to  the  cast  shore.  Steps 
arc  now  beiny  taken  to  decide  on  the  loca- 
tion lor  the  draw  bridge  which  will  be  Imilt 
over  the  Mobile  River  near  Mobile.  Henry 
Mcl.aughlin,     Pensacida.     b"la..    is    president. 

Arkansas. 

The  Memphis,  Arkansas,  Oklahoma  &  Ciult" 
R.  R.  is  reported  to  have  hnanccd  a  portion 
of  its  proposed  line  and  it  is  believed  that  con- 
struction work  will  be  started  this  spring. 
This  road,  as  projected,  will  when  complete, 
run  from  Memphis,  thronsh  southeastern  Ar- 
kansas, southern  Oklahoma  and  connect  with 
the  Kansas  City.  Mexico  &  Orient,  at  a  point 
near  Gainesville.  Tex.  P.  C.  .Mien,  Pine  Bluff, 
Ark.,  is  interested. 

.-\dvices  from  McCrory,  Ark.,  state  that  a 
large  number  of  men  are  now  at  work  upon 
the  McCrory  &  Beedevillc  Southern  R.  R,  and 
that  about  \{<  miles  of  grading  has  been  com- 
pleted and  three  miles  of  steel  laid.  As  soon 
as  possible  it  is  planned  to  connect  with  the 
Bonnerville  Southern  running  southeast  out 
of  Jonesboro. 

California. 

A  meeting  has  been  held  at  Willows,  Cal., 
preliminary  to  the  organization  of  a  company 
for  the  purpose  of  building  an  electric  rail- 
road to  connect  Woodland.  Colusa,  Willows. 
Orland,  Corning.  Red  Bluff  and  Redding.  The 
propo.sed  road  is  intended  to  connect  at  Wood- 
land with  the  Vallejo  Northern  R.  R.  This 
will  give  access  to  Sacramento.  San  Francisco 
and  all  the  bay  cities.  It  is  estimated  that  the 
road  from  Woodland  to  Red  Blufif  will  cost 
$2,200,000.  C.  L.  Donohoe,  Willows,  Cal.,  is 
interested. 

The  City  Council  of  Oakland  has  at  last 
passed  an  ordinance  granting  to  the  Southern 
Pacific  Co.  a  franchise  for  So  years,  in  Sev- 
enth Street  between  Bay  and  Fallon  Sts.  The 
Southern  Pacific  Co.  is  now  said  to  be  placing 
orders  for  materials  to  be  used  in  electrizing 
the  7th  St.  line,  besides  other  branches  of  the 
."Mameda  county  suburban  system  not  yet  com- 
menced. To  electrize  the  entire  system  will 
cost  SI  1.00(1,000. 

The  Oakland  traction  Co.  has_  been  granted 
a  franchise  in  Hopkins  St.,  Frliitvale,  from 
l-'ruitvale   ave.    to   Redwood    road. 

The  property  of  the  Watsonville  Transpor- 
tation of  Watsonville,  consisting  of  rolling 
stock,  power  plant,  a  four-mile  track  from 
Watsonville  to  Monterey  Bay  and  a  fran- 
chise and  realty  has  l>een  sold  by  Receiver 
Kdward  White  to  J.  W.  Forgeus  of  San 
Francisco  for  822,000.  It  is  the  new  owners' 
intention  to  rehabilitate  the  line  in  time  to 
liandle  this  season's  apple  crop. 

.Application  has  been  made  to  the  city  trus- 
tees of  Napa,  Cal.,  by  Theodore  Bell  to  ex- 
tend the  franchise  granted  the  Napa  &  Lake- 
port  R.  R.  foi  a  right  of  way  over  certain 
streets  of  the  city  for  one  year.  It  is  stated 
that  one  of  the  promoters  is  now  in  the  Fast 
financing  the  line  and  that  work  will  com- 
mence in  a  few  months.  The  road  will  ex- 
tend down  the  West  Side  of  Napa  Valley 
to  San  Rafael. 

Survevs  have  been  completed  for  the  Fres- 
no. Coalinga  &  Monterey  R.  R.  through  Coal- 
inga  and  the  oil  fields  and  have  been  started 
up  Warthan  Canyon.  A.  .Albrecht.  Fresno. 
Cal.,  is  busy  securing  the  necessary  right  of 
way. 

.Almost  all  the  necessary  right  of  way  has 
been  secured  by  J,  D.  Armstead.  and  asso- 
ciates who  are  promoting  the  construction  of 
the  proposed  railroad  from  .San  Bernardino 
to  San  Dieeo,  Cal.,  through  towns  of  Hemet 
and  Escondido  a  distance  of  .'JO  miles.  Neces- 
sary financial  backing  has  also  been  secured 
for  the  work,  which  it  is  hoped  will  be  started 
soon. 


It  has  been  amiounced  in  Chico.  Cal..  thai 
the  Southern  Pacific  Ry.  has  purchased  a 
new  right  of  way  through  lleer  Creek  Canyon 
giving  it  another  route  through  the  mountains 
into  the  Sacramento  N'alley.  Cal.  It  is  now 
believed  that  the  company  will  run  a  line 
down  the  canyon  joining  the  main  line  at 
Gerber,  to  which  point  the  round  house  and 
division  point   was   recently  moved. 

Colorado. 

®The  Lookout  :Mountaui  i'ark  Development 
Co.,  Denver,  has  awarded  the  contract  to  the 
Cuno  Construction  Co.,  Denver,  Colo.,  for 
constructing  a  2,li00-ft.  incline  railway  from 
Golden  to  Lookout  Mountain.  The  average 
gradient  is  4.")  per  cent.  Louis  W.  Vidler,  (llo 
b'.mpire  Bldg.,  Denver,  Colo.,  is  Chief  Fngi- 
neer  of  the  Lookout  .Mountain  Park  Develop- 
ment Co. 

Such  good  progress  has  been  made  with 
the  construction  work  that  it  is  expected  that 
within  live  months  traffiic  will  be  started  over 
the  new  double  track  between  Pnelilo  and 
Walsenburg,  being  built  by  the  Denver  it 
Rio  Grande  and  Colorado  Southern  Railways. 
This  is  four  months  sooner  than  the  contracts 
call   for. 

Application  has  been  made  to  the  city  coun- 
cil of  Pueblo  for  a  new  franchise  for  the  Kan- 
sas-Colorado R.  R.  through  the  cit\'.  Work 
on  the  Kansas-Colorado  has  been  started  and 
stopped  several  times  during  the  past  few 
years.  The  road  is  to  extend  from  Pueblo 
through  the  Turkey  Creek  stone  quarries.  2."i 
miles  northwest. 

It  is  believed  here  in  Denver  that  the  recent 
death  of  David  H.  Moffat  will  not  affect  the 
plans  for  completion  of  the  Denver.  North- 
western S:  Pacific  R.  R..  the  JMoffat  line.  It 
will  cost  $10,000,000  to  complete  the  line,  but 
the  capital  is  said  to  have  been  partly  pro- 
vided for  and  the  undertaking  will  be  carried 
forward  the  same  as  during  the  life  of  its 
promoter.  The  work  will  now  be  directed  by 
William  G.  Evans,  former  vice  presideiu.  who 
was  recently  elected  president. 

Plans  are  under  consideration  for  the  con- 
struction of  a  railroad  from  Austin  to  Cedar 
Ridge.  The  plan  proposes  that  the  funds 
shall  be  supplied  by  the  ranchers  along  the 
route.  John  R.  Cliarleswortb.  Delta,  Colo.,  is 
interested. 

Florida, 

®Capt.  George  B.  Baker  of  West  Palm 
Beach,  Fla.,  and  Lucien  Baker,  Fort  Pierce. 
Fla.,  have  received  the  contract  for  grading 
and  clearing  l-'j  miles  of  railroad.  The  rail- 
road is  to  extend  from  Jacksonville  to  Live. 
Oak,  Fla.,  via  White  Springs.  The  contract 
is  said  to  amount  to  about  $40,000,  This  is 
proliablv  the  work  mentioned  in  our  last  issue. 

The  'Ocala  Northern  R.  R.,  E  P.  Rentz. 
president.  Ocala.  Fla.,  has  placed  an  nrrler 
for  the  balance  of  the  rails  to  comnlete  the 
road  from  its  present  terminus  near  Fort  .Mc- 
Coy to  Palatka.  It  is  expected  to  have  the 
road  in  operation  to  that  cit\-  by  Sept.   I 

The  Southern  Colonization  Co.,  C.  IT.  .\rni- 
strong.  Engineer,  Graystone  Hotel,  Kissiniee. 
Fla.,  is  to  construct  a  •34.7-mile  standard  ijaue. 
single  track  line  in  Osceola  County.  Fla.  The 
line  will  be  built  over  sandy  soil,  proliablv  by 
elevating  graders.  Holt  caterpillar  gas  tractors 
and  surfaced  w'ith  -"i-ft.  Fresno  scrapers  The 
work  will  be  done  by  day  labor. 

Georgia. 

Citv  council  of  Cordele.  Ga..  has  granted  a 
franchise  to  the  Georgia.  Southwestern  &•  Gulf 
R.  R.,  (steam).  D.  B.  Dunn,  chief  engineer. 
.Albany,  Ga.,  and  it  is  expected  that  work 
will  be  started  shortly  on  an  extension. 

The  .Seaboard  .Air  Line  Ry.,  C.  P.  Ham- 
mond, division  engineer,  .Atlanta,  Ga.,  is  to 
expend  $17,000  for  the  extension  of  its  yard 
facilities  at  Cordele.  Ga. 

The  Southern  Ry.  has  begun  work  on  the 
improvements    between    Macon    and    .Atlanta. 


for  which  an  ai)propriation  of  $400,000  has 
been  made.  Most  of  the  outlay  of  money 
will  be  in  the  construction  of  lap  sidings  at 
ponils  .'i  miles  apart,  and  the  installation  of 
block  signal  offices  at  each  of  these  sidings. 
The  work  will  lake  six  nuiiubs  for  completion. 

J.  R.  Crandal,  of  Midville;  J.  H.  Plummer. 
of  .\c\v  N'ork.  and  C.  O.  Hall,  of  Toomsboro. 
G.I.,  have  been  making  a  trip  of  inspection 
ihrough  middle  Georgie  with  a  view  to  locat- 
ing a  route  for  a  railroad  to  run  from  .Athens 
via  Milledgeville,  Toomsboro,  Dublin  and 
McRac  to  some  point  in  southwest  Georgia 
or  to  the  gulf  coast. 

It  is  reported  in  .Atlanta  that  the  Nashville, 
Ch;ittauooga  &  St.  Ix)uis  R.  R.  and  its  con- 
trolling line,  the  Louisville  &  Nashville,  con- 
template the  construction  of  a  line  to  parallel 
the  Western  &  Atlanta  R.  R.  from  Chatta- 
nooga to  Atlanta.  It  is  stated  that  as  soon  as 
its  lease  on  the  state  road  expires  the  Nash- 
ville. Chattanooga  &  St.  Louis,  which  is  the 
lessee  of  the  state  road,  contemplates  the  con- 
struction of  the  parallel  line,  so  that  when  its 
lease  expires  nine  years  hence  it  will  be  inde- 
pendent of  the  state  of  Georga,  in  so  far 
as  the  Western  and   .Atlantic  is  concerned. 

Idaho. 

Work  has  been  started  at  Caldwell.  Idaho, 
connecting  the  main  line  of  the  Oregon  Short 
Line  Ry.  with  the  grade  of  the  Golden  Gate 
Ry.  The  latter  company  and  its  franchise 
were  purchased  by  the  Short  Line  nearly  two 
years  ago,  the  property  including  the  de- 
pot and  12  miles  of  completed  grade. 
.As  originally  projected  about  four  years 
ago  the  Golden  Gate  was  to  run  from 
Caldwell  to  Winnemncca,  connecting  there  with 
the  Southern  Pacific  and  reducing  the  distance 
from  Boise  and  this  section  to  San  Francisco 
by  about  400  miles.  .Afterwards  the  plans 
were  changed  to  include  a  northern  connec- 
tion through  Boise  and  into  Montana,  and  the 
name  was  altered  to  the  San  Francisco,  Idaho 
&  Montana  Rv.  The  company  was  promoted 
by  E.  R.  Place  of  Caldwell.  It  is  thought  the 
present  activity  means  that  the  road  will  con- 
nect with  the  Buhl  cutoff  of  the  Short  Line, 
which  will  run  along  the  south  bank  of  the 
Snake  and  meet  the  Golden  Gate  road  at 
Homedale.  about   14   miles   from   Caldwell. 

Illinois. 

The  Illinois  Central  Electric  Ry.  Co.  is 
planning  to  build  a  ti;/>  mile  extension  to 
Farmington,  111.  Surveys  have  not  been  made 
as  vet  but  the  capital  for  construction  has  been 
secured  and  it  is  proposed  to  let  construction 
contracts  in  30  or  40  days.  L.  W.  Morton. 
Canton.  111.,  is  president,  and  G.  W.  Chandler. 
Canton,    111.,   is   chief   engineer. 

The  Chicago  &  Northwestern  Ry.  is  to  lay 
this  season  about  100  miles  100-Ib.  steel  rails 
on  the  "air  line"  between  Chicago  and  Ful- 
ton. In  laying  this  steel  the  company  will  re- 
place mucli  of  the  f)0-lb.  steel  that  was  laid 
several  vears  ago.  In  addition  to  laying  the 
steel  the  company  is  also  planning  to  complete 
4."i  miles  of  double  track  rock  ballast  this  year. 

Details  are  being  worked  out,  it  is  reported, 
for  making  a  complete  valuation  of  all  of  the 
railroads  comprising  the  Harriman  system. 
The  valuation  is  in  charge  of  E.  Holbrook,  KV) 
.Adams  St.,  Chicago.  111.,  special  engineer  of 
the  Lnion   Pacific. 

.Appropriations  as  follows  have  been  made  by 
the  Santa  Fe  system  :  $7,000  for  bank  protec- 
tion work  near  Bosworth.  Mo. ;  $4.4(iO  for  con- 
structing a  2..500-ft.  passing  track  at  Lords- 
burg.  Cal. :  $3,400  to  cover  cost  of  constructing 
team  tracks  at  Hoover  and  Normandy  Sts.. 
Los  .Angeles;  $0,000  for  constructing  a  6-poc- 
ket  Clifton  coal  chute,  with  trestle  and  stor- 
age track  at  Kenna.  N.  M. ;  $2.5,000  to  cover 
cost  of  widening  the  embankment  between 
mile  posts  Nos.  P24  and  020,  Valley  Division  ; 
$32,000  to  cover  cost  of  widening  banks  be- 
tween mile  posts  Nos,  188  and  247    Smithern 


4*  indicates  work  now  open  for  bids.      ?  indicates  a  contract  let  recently. 
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Division ;  $20,000  to  cover  cost  of  necessary 
fencing  along  the  riglit-of-way  on  the  East- 
ern Lines;  $'il,oOO  to  cover  cost  of  construct- 
ing right-of-way  fences  and  cattle  guards  on 
the  Western  Lines  during  1!)11.  The  Santa 
i"e  System  also  plans  on  constructing  a  1-0,- 
iiHii,()On-gal.  capacity  reservoir  at  mile  post 
Xo.  I'i4,  Lampasas  branch,  which,  inclusive  of 
pumphonse  and  machiner\,  will  cost  $-13,000. 

The  Chicago,  Rock  Island  &  I'acific  Ry.  Co. 
has  under  consideration  the  construction  of  a 
portion  of  new  track  between  Chicago  and 
Joliet.  111.     The  work  will   include  reballasting. 

Indiana. 

.'\  company  is  being  organi/ed  at  Vincennes 
for  the  purpose  of  builcluig  a  traction  line 
between  Vincennes  and  Jasper,  hid.  The 
company  will  probably  lie  known  as  the  Vin- 
cennes &  South  Eastern  Traction  Co.  Geo. 
1!.  Hazleton,  Vincennes.  hid.,  is  said  to  be 
interested. 

The  Gary,  Hobart  &  Eastern  Traction  Co. 
is  being  organized.  It  proposes  to  con.struct 
a  street  car  line  between  Hobart  and  Gar^. 
I'he  company  is  to  have  a  capital  stock  of 
JlOO.OOii.  Surveys  for  the  line  are  under 
wav,  an  1  it  is  planned  to  have  construction 
work  started  this  spring.  The  line  will  be 
aliout  four  miles  long.  T.  W.  Englehart, 
(j.ary,  hid.,  and  J.  C.  Caveiider.  Ilobart,  hid., 
are   interested. 

The  Terre  Haute,  hidianaiiolis  &  Eastern 
Traction  Co.,  T.  F.  Grover,  general  manager. 
Terre  Haute,  is  rebuilding  about  two  miles  of 
it>  track  at  Terre  Haute.  The  inateri.il  has 
been  purchased  and  the  work  is  being  done 
!>>■    company    forces. 

The  Chicago,  South  Bend  &  Northern  In- 
diana Ry.  Co.  (electrical  South  Bend,  has 
received  a  franchise  from  the  Board  of  Pub- 
lic Works  to  operate  its  cars  in  Gary  over 
the   Nickel   Plate   road. 

The  Vincennes  &  Southeastern  hitenirbaii 
R\\  Co..  of  Vincennes,  has  been  chartered  with 
a  capital  stock  of  $50,000  and  proposes  to  con- 
struct and  operate  an  interurban  line  from 
Vincennes  to  various  towns  lying  to  the  south- 
east. The  directors  are:  George  B.  Hazle- 
ton, Ray  Eubank  and  Roger  G.   M.  Lewis. 

Plans  are  underway  for  the  construction  of 
;i  line  cif  railway  between  Fort  Wayne,  hid., 
at  Toledo,  C).,  paralleling  the  Wabash.  The 
company  that  will  build  the  road  lias  not  been 
ortranized  as  yet,  the  promotion  work  still 
being  in  the  hands  of  the  prnnniting  company. 
It  is  likely  that  no  definite  action  on  this  road 
will  tie  taken  before  July.  The  W.  fJ.  Schott 
Co.,  3f)  Jackson  Blvd..  Chicago,  111.,  are  the 
enyineers. 

The  Evansville.  Chrisney  &  Eastern  Ry.  has 
completed  surveys  for  its  proiected  14-mile 
traction  line  from  Chrisney  to  Boonville  to  a 
connection  with  E.  S.  &  N.  traction  line  to 
I-.vansville.  .About  one-half  the  capital  for 
construction  purposes  has  been  secured.  Con- 
struction will  not  be  let  before  June.  E.  E. 
Watts,  Princeton,  Ind..  is  Chief  Engineer,  and 
J.   P.  Chrisney,  Chrisney.  hid.,  is  President. 

lo'wa. 

®Jos.  p.  Connell,  JIO  l.nicolii  St.,  Janes- 
ville,  Wis.,  has  been  awarded  the  contract 
for  grading  for  the  new  y.-irds  of  the  Chicago 
&  Northwestern  Ry.  .at  ILione.  I:i,  .-\bout  T'l 
men  and  ."lU  teams  will  be  used  on  the  work, 
which  will  require  sever.il  months  for  com- 
pletion- 
Citizens  on  Kirkwood  a\enue  in  Iowa  City, 
la.,  have  raised  a  fund  of  $4,oiin  to  secure  the 
extension     of    the    local    street    railway. 

Option-  on  right-of  way  are  now  being  se- 
cured fi.r  the  Muscatine- Davenport  hiterur- 
baii  line.  The  work  of  mapping  the  surveys 
has  been  completed  by  K.  C.  Weedin,  construc- 
tion engineer  of  J.  G.  White  &  Co.,  43  Ex- 
change PI.,  New  York  Citv.  This  line  is  to 
he  built  by  the  Tri-City  Ry  Co.  J,  1".  Por- 
ter, president.  Davenport,   la. 

Construction  work  mav  be  started  about 
June  1  on  the  first  3."i  mile  section  of  the  line 
of  the  Iowa  City-Ottumwa  hiterurlian  Ry.  Co. 
Tentative  contracts  lor  the  construction  of 
this  portion  of  the  bin  are  reported  to  have 
heen  let  to  the  .-\rnold   ( "n  .  Chicago.    Ml 


The  Osceola  &  .Southwestern  [i\ .  Co.  has 
filed  its  articles  of  incorporation  al  Osceola. 
The  company  proposes  to  build  an  interurban 
line  from  Osceola  to  Lacelle  and  from  there 
to  Hopcville,  the  route  faxored  by  the  in- 
corporators being  alongside  the  highway  to  a 
point  a  mile  south  of  Lacelle  and  then  straight 
into  Hopeville.  The  distance  is  less  than  2" 
miles.  Ex-Senator  Jamison,  Jtjhn  1'^.  Bar- 
nard, P.  L.  Fowler,  Henry  Stivers  and  R.  .M. 
Lewis   are   the  incorporators. 

h  has  been  announced  that  the  Chicago  & 
Northwestern  Ry.  is  planning  iiniirovements 
the  coming  year  estimated  lo  cost  $1,000,000. 
The  work  will  include  new  work  at  Missouri 
Valley  and  Boone,  Ja.,  also  double  tracking 
the  line  between  Otis  and  Beverly.  .\t  pres- 
ent that  stretch  of  line,  8  miles  in  length,  is 
the  only  piece  of  track  between  Chicago  and 
the  Missouri  River  which  is  not  double 
tracked.  That  portion  of  the  company's  line 
leads  through  the  city  of  Cedar  Rapids.  It 
is  believed  that  the  work  of  building  a  neu 
depot,  and  extensive  shops  in  Clinton,  will 
not  be  taken  up  until  late  in  1011,  err  .n  the 
spring  of   li)12. 

Kansas. 

®The  following  are  the  subcontractors  for 
bank  widening  work  on  the  Kansas  Division 
if  the  Chicago,  Rock  Island  &  Pacific  Rv. : 
W.  G,  Hays  of  St.  Joseph,  Mo.;  F.  N.  Corser 
of  Willington,  Kans. :  W.  F.  Lindbloom  of 
Osa.ge  Citv,  Kans.:  Win.  Burns  of  White  City. 
Kans.:  W'.  B.  Ogelsby  of  Caldwell,  Kans.  The 
work  involves  about  -inn,!*!!!)  cu.  yards  of  em- 
bankment. The  general  contractor  is  1".  L. 
Campbell,  801  North  Kansas  .\ve.,  Topeka. 
Kans.  Two  or  three  more  small  outhts  can 
be  used  on  the  work. 

The  Santa  Fe  System  is  planning  the  follow- 
ing minor  improvements  for  its  lines  in  Kan- 
sas :  Replacing  the  wooden  water  tank  at 
Douglass  with  a  steel  tank  and  crane;  con- 
structing a  passing  track  at  Elk  C'ty,  to  cost 
,$4,o(iU;  constructing  an  industrial  track  at  Cof- 
feyville,  Kan.,  costing  $2,-"iOii;  constructing  a 
300-ton  mechanical  coaling  station  at  Moline. 
to  cost  $11,000;  replacing  the  wooden  water 
tank  at  Sedgewick,  Kan.,  with  a  steel  tank 
and  crane  at  an  estimated  cost  of  $3,nn(i;  con- 
structing a  l,S'2(i-ft.  extension  to  the  passing 
track  at  South  Wichita,  to  cost  $4.1oii;  taking 
up  and  relaving  high  pressure  vv.iter  pipe  line 
in  the  Topeka  yard,  to  cost  $liKniiii. 

Kentucky. 

®L.  P.  McClavy,  Memphis,  Teiin.,  who  has 
been  doing  some  levee  work  beUnv  Hickman, 
has  been  awarded  a  4.j,00ii  cu.  yd.  grading 
contract  on  the  Nashville,  Chattanooga  &  St. 
Louis  Ry.'s  belt  line  south  of  Hickman.  The 
contract  covers  the  work  from  Troy  road 
south  of  town  to  the  governmenl  levee  in 
West  Hickman. 

®J.  H.  Orr  &  Co.  has  been  awarded  the  con- 
tract for  the  construction  of  a  short  spur  of 
the  Cannon  &  Northern,  a  part  of  the  Bal 
timore  &  Ohio  system,  on  the  Moiiongaliel;i 
River,  out  of  Pittsburg.  The  road  will  be 
four  miles  long,  and  its  construction  will  cost 
in  the  neighborhood  of  $7(i,0i)(i.  .Albert  D 
Stone,  Paris,  Ky.,  is  engineer  for  the  ci'iitr.ic- 
tors. 

The  Ohio  &  Kentucky  Ry  ,  n.iw  operating 
27  miles  of  line,  is  understood  to  have  jilans 
under  consideration  for  buiUling  an  extension 
to  connect  with  the  Norfolk  &  Western  Ry. 
near  Pike.  M.  L.  Conley.  Cannel  City,  Ky.. 
is   general   manager. 

The  Louisville  &  Nashville  Ry.  is  reiiorted 
to  have  negotiations  underway  for  the  pur- 
chase of  the  Mountain  Central  Ry.,  a  .32-niile 
line   in   Keiituck> . 

Louisiana. 

Plans  are  being  considered  for  constructing 
a  railroad  from  MammonrI  to  Springfield. 
The  line  would  be  aliout  seven  miles  long,  and 
its  cost  would  be  comparatively  light  as  it 
would  traverse  a  level  section  of  country.  Dr. 
L.   D.   McCiehee.   Hammond,   la.,  is  interested. 

The  Southern  R>  iS:  Navigation  Co.  is  .said 
to  be  operatint'  its  railroad  between  Morville, 
L.i  .    on    the    riser,    six    miles    below     \'idalia. 


to  Boyle,  a  distance  of  ten  miles.  The  line 
is  projected  to  run  from  Vidalia  to  Monterey, 
and  eventually  to  .Alexandria,  La.  When  com- 
pleted the  road  will  put  Natchez  in  direct  com- 
munication with  .Alexandria.  Clarence  Boyle 
is  general  superintendent,  with  hea<li|iiarters 
in    Natchez,    Aliss. 

It  is  expected  that  an  aiiidication  will  shortly 
be  made  to  the  city  council  of  New  ( Irleans, 
La.,  for  a  franchise  for  a  new  line  of  street 
cars.  .A  numljer  of  local  peojile  are  supposed 
to  be  in  the  transaction,  and  the  line,  if  se- 
cured, will  start  at  Canal  Street,  near  the  Ter- 
minal Station,  and  run  to  Gravier  Street,  from 
there  to  Claiborne  and  up  Claiborne  to  the 
liurilication  plant  at  the  extreme  upper  end  of 
the  cit\'  and  return  by  Claiborne  to  the  start- 
ing point,  through  just  what  downtown  streets 
is  not  made  clear,  but  perhaps  back  through 
a  street  paralleling  Gravier,  or  maybe  (.ias- 
auet  Street  to  Elk  Place.  The  cars  will  be 
operated  by  gasoline  motors. 

Maryland. 

Steps  will  probabl)  be  taken  soon  for  the 
electrification  of  the  Chesapeake  I'each  Ry. 
and  the  extension  of  the  route  to  Drum  point. 
Aid.  This  plan  was  under  consideration  by 
the  late  David  H.  Moffatt.  owner  of  the  road, 
and  it  is  expected  it  will  be  carried  into  effect 
by  the  managers  of  the  estate.  Right  of  way 
for  this  extension  was  graded  several  years 
ago  from  a  locality  six  miles  north  of  Chesa- 
peake Beach  on  the  line  of  the  railroad.  The 
building  of  bridges  and  the  laying  of  tracks 
is  alone  necessary  to  complete  the  work  of 
connecting  Drum  point  with  Washington  by 
rail.  To  equip  the  Chesapeake  Beach  rail- 
road with  facilities  for  electrical  operation  it 
is  estimated  an  expenditure  of  between  $3ti(i,- 
(lOfl  and  $400,01)0  would  be  involved,  and  to  ex- 
tend the  line  to  Drum  point  would  cost  about 
S200,0uO  more.  These  estimates  do  not  in- 
clude the  cost  of  constructing  a  power  house. 
P.  W.  Waters,  141G  New  York  Ave.,  Wash- 
ington,   D.   C   is  general   manager. 

Massachusetts, 

The  New  York,  New  Haven  &  Hartford 
R,  R.  has  entered  into  arrangements 
with  the  New  York  Central  looking  to  an  in- 
creased traffic  liy  way  of  Boston  &  .Albany 
junctions,  and  will  probably  in  the  near  future 
perfect  arrangements  by  which  it  will  run  its 
own  trains  w-ith  its  own  power  over  portions 
of  the  Boston  &  Albany  lines,  notably  between 
South  Framingham  and  Boston,  between  .Ash- 
land and  South  Frammgham,  between  Lud- 
low and  Springfield  in  connection  with  the 
jirojected  Hampden  R.  R.  extension  of  the 
Central  Massachusetts  division,  and  betw'cen 
Pittsfield  and   North   .\dams. 

Michigan. 

.Saginaw -l'>av  City  Railway  &  Light  Co., 
.Saginaw\  Mich.,  has  applied  to  the  city  coun- 
cil for  permission  to  double  track  East  Gene- 
see .Ave.  from  the  end  of  the  present  siding 
near  Burt  Street  to  just  north  of  the  Michigan 
Central  railroad  crossing  at  Hartsuff  street 
and  also  to  renew  the  existing  double  track 
on  Washington  Ave.  between  Janes  Ave.  .and 
Johnson  Street.  About  two  miles  of  rail  is  to 
be  laid;  wnrk  is  to  lie  started   shortly. 

The  Pere  Marquette  RR.  is  reported  to 
have  decided  not  to  construct  its  proposed 
branch  from  Bay  Shore  to  Walloon  Lake  this 
year.  Difficulty  in  securing  the  right  of  way 
is  said   to  be  the  cause. 

.\t  the  recent  village  election  at  Caledonia 
the  ordinance  previously  passed  by  the  com- 
mon council  givin.g  a  right  of  way  for  con- 
struction of  tlie  Grand  Rapids,  Hastings  & 
Battle  Cri'ek  interurban  r.iilroad  through  Lake 
St.   in   the   village  was  approved   by  the   voters. 

Minnesota. 

.Surveys  have  been  completed  for  tlu'  pro- 
jected electric  railroad  line  on  the  Mesaba 
Iron  Range,  to  extend  from  Hibbing,  Minn., 
to  (Gilbert,  Minn.,  a  distance  of  32  miles.  Con- 
struction work  on  this  line  will  be  started 
within  a  few  weeks  under  charge  of  C.  E 
Thomas,  C.  E.,  -304  Alworth  Bldg ,  Duluth, 
Minn.  The  Duluth  Engineering  Co.,  Duluth. 
Minn.,   was   in   charge   of   the   survevs. 


•J*  indicates  work  now  open  for  bids.     '•'  indicates  a  contract  let  recently. 


ENGINEERING-CONTRACTING 


\n\.     WW.        \,, 


14- 


The  Twin  City  &  Lake  Siipcrinr  Ky.  Co., 
(electric),  L.  N.  Loomis,  president,  Minneapo- 
lis. Minn.,  is  to  resume  conslriielion  work 
:il>oiit  May  1.  It  is  understood  that  about  -10 
miles  of  line  are  provided  for  in  this  seasons 
work. 

The  Diihitli  &  Iron  Range  R.  R.  Co.  has 
a  surveyiiiK  parl.v  in  the  ticld  on  the  Ver- 
milion Range  to  plan  the  construction  of  pos- 
■^iMe  spurs  to  various  properties  umlergoiiit; 
(levelopinenl.  \V.  A,  Clarke,  Dnlntli,  .Minn.. 
IS   Chief   Kngincer 

Steps  are  being  taken  to  raise  funds  for  a 
permanent  survey  for  an  intorurl>au  line  from 
.Maiikato  to  St.  Peter.  It  is  slated  that,  the 
promoters  will  provide  tiO  per  cent  of  the 
money  needed  to  build  the  line,  provided  the 
remainder  is  raised  in  Mankato.  St.  Peter 
and  Ka.sota.  H.  E.  Mance.  Mankato.  is  the 
promoter. 

Mississippi. 

The  Giamher  of  Commerce  of  Natchez. 
.Miss.,  is  to  again  open  negotiations  with  the 
Illinois  Central  R.  R.,  looking  toward  build- 
ing a  loop  from  Natchez  to  Woodville.  Miss., 
connecting  with  the  Woodville  branch,  which 
would  shorten  the  distance  from  Natchez  to 
New   Orleans  about  30  miles. 

Missouri. 

The  Chicago.  Rock  Island  &  Pacific  Ry.  has 
approi)riatcd  $loO,000  for  the  purpose  of  re- 
ballasting  its  roadbed  between  St.  Joseph  and 
Topeka. 

Directors  of  the  Missouri  Pacific  Ry..  M.  L. 
Bycrs.  chief  engineer  maintenance  of  way.  St. 
Louis.  Mo.,  have  approved  the  expenditure 
,.t    $;WlliiOil    fur   betterment    work. 

Kansas  City,  Mo.,  and  Vicinity. 
(regul.^r  correspondence.) 

Dan  Hannefin  &  Son  of  Marble  City,  Okla., 
were  in  the  city  this  week.  They  were  suc- 
cessful in  subbing  some  nice  team  work  from 
the  Lund  Contracting  Co.  on  the  Kansas  City 
Southern.  This  work  lies  directlv  out  of  Jon- 
lin.   Mo. 

\V.  C.  Williams  was  a  Kansas  City  visitor 
this  week.  He  came  to  look  over  the  profiles 
of  the  Kansas  City  Southern  work  with  a 
view  of  securing  work  for  his  team  outfit.  At 
this  writing,  however,  he  has  not  signed  for  a 
contract. 

Mr.  Stc-n  Lund,  Pres.  of  the  Lund  Con- 
tracting Co.,  is  much  improved  in  Iiealth  since 
our  last  report.  He  is  now  able  to  be  around 
and  personally  conduct  the  assembling  of  his 
large  outfit  on  the  Kansas  City  Southern  work. 
Mr.  Lund's  many  friends  join  w-ith  us  in 
wishing   him   a   successful    season's   work. 

Mr.  C.  H.  Sharp  is  expected  home  about  the 
10th  of  April.  Mr.  Sharp  has  been  spending 
a  few  weeks  in  Southern  California  enjoying 
a  deserved  rest. 

The  Kansas  City  Rock  &  Sand  Co.,  .303 
X'ictor  bldg.,  Kansas  City-,  Mo.,  is  just  open- 
ing up  some  extensive  quarries  in  the  east 
part  of  our  city.  A  large  Gyratory  crusher 
W'ill  be  installed  shortly  and  the  equipment  is 
to   be   up  to  date   in   every   particular. 

J.  C.  Nichols,  owner  of  what  is  familiarly 
known  here  as  the  Country  Gub  District,  is 
planning  extensive  work  to  be  started  short- 
ly. This  work  will  be  let  to  contract  and 
there  will  be  a   10(),(i(l()  yds.  or  more  to  move. 

Mr.  James  Clarkson  of  the  Porter  Bros. 
Co.  has  returned  from  Chicago,  where  be 
spent  several  days  last  week.  Mr.  Clarkson 
is  certainly-  a  busy  man  these  days  arranging 
everything  preparatory  to  starting  the  Kan- 
sas City  Southern  work. 

.\mos  &  Dean  will  do  some  of  the  team  work 
on  the  Kansas  City  Southern  under  Porter 
Bros.  L'ntil  the  right  of  way  on  a  certain 
part  of  the  work  is  <Iefinitely  settled,  we 
cannot  say  just  where  their  contract  will  be. 

Dan  Morris  of  Oklahoma  City  was  a  caller 
this  week.  It  is  probalde  the  openin.g  of  the 
K.  C,  Southern  work  will  find  Dan's  team 
outfit  busy  at   some  point   along  the  line, 

Tliere  is  a  well  defined  rumor  around  here, 
unconfirmed,  however,  that  the  L'ninn  Pacific 
railroad  will  soon  let  tci  contract  scmie  ex- 
tensive   double    track    work.       There    are    nianv 


facts  that  point  to  this,  but  we  are  not  pre- 
liared  to  state  at  this  time  delinilcly  wlial  wdl 
tie  done  or  when. 

St.  Louis  Items. 

IIV    .\.    II.    KOKXli;. 

Harrington  Brothers  are  doing  a  little  job 
for  the  Burlington  R.  R,  at  Virden,  111.,  which 
they  ex|K'Ct  to  finish  within  two  or  three 
weeks.  They  are  in  the  market  for  more  work 
for  their  thirty-team  outfit, 

+  ''l'c  Board  of  Local  Improvements  of 
Ivast  St.  Louis  announced  that  bids  will  be 
opened  .\pril  14  for  the  improvement  of  38th 
St.,  from  Regent  /Kve.  to  the  alley  between 
.Missouri  and  Division  Aves.  and  Main  St. 
and  Collinsville  .\\e.  The  two  improvements 
arc  estimated  to  cost  $18,008.  The  ::!8th  St.  im- 
proyeinent  alone  is  estimated  to  cost  $l(l,.">flo. 
Notices  for  the  public  hearin.g  on  the  jiropo 
sition  to  build  the  Winstanley  sewer,  which  is 
set  for  Monday,  .April  3,  were  mailed  last 
week.  The  sewer  will  cost  $28u,iMiu.  Next  to 
the  outlet  sewer,  which  will  cost  $710,001)  when 
completed,  this  is  the  biggest  |nil)lic  improve 
ment  in  tlie  history  of  the  city, 

Hannon  &  Ilickey  Brothers  arc  ni.ikin.ii  rap- 
id progress  with  their  work  at  C.-nial.   lU. 

The  Chicago.  Memphis  &  Gulf  R,  R,  expect 
to  have  their  line  completed  within  (in  d.-iys. 

Dan  Hannefin  is  going  to  do  all  of  the  rock 
and  team  work  on  the  Lund  Contracting  Co,'s 
job  on  the  Kansas  City  Southern  R.  R. 

Grant  Brothers  have  decided  to  (|uit  con- 
tracting and  arc  offering  their  outfit  at  Bick- 
iiell.   Ill,,   for  sale, 

Montana. 

Information  from  Miles  City,  Mont,,  is  to 
the  effect  that  a  continuation  of  the  plat  of 
the  proposed  line  of  the  Great  Northern 
Ry,  through  Dawson  County  has  been  filed 
at  that  place.  Last  year  the  company  filed 
a  plat  covering  the  right  of  way  from  Mondak. 
north  of  the  Missouri  River,  in  Valley  Coun- 
ty, to  Circle,  on  the  Redwater.  in  Dawson 
Coimtv,  the  route  being  briefly,  across  the 
Missouri  from  Mondak  south  to  connect  with 
the  Northern  Pacific  near  Ridgelawn  and 
thence  the  N.  P.  tracks  are  used  to  Newlon. 
and  from  Newlon  the  new  route  runs  vari- 
ably westward  to  Circle.  The  plat  just  filed 
takes  up  the  line  at  Circle,  in  township  ION., 
48E.,  and  parallels  the  Redwater  southwest 
to  Dirty  Creek,  thence  it  runs  west  alon.a; 
Dirty  Creek,  leaving  it  at  the  head  and 
strikes  Timber  Creek  in  section  19,  township 
18N.,  44E..  and  passing  near  King  Gibb's  old 
place,  strikes  the  Big  Dry  at  its  junction  with 
the  Little  Dry.  Thence  it  continues  on  the 
north  side  of  the  Big  Dry,  passing  through 
the  town  of  Jordan  and  thence  southwest  to 
the  old  "70"  ranch,  which  marks  the  terminus 
of  the  present  filing.  The  "70"  ranch  is  close 
to  the  (iO  miles  limit  of  the  N.  P.  grant  and 
near  the  east  line  of  range  ,34  east. 

Nevada. 

It  is  reported  in  Goldfield,  Nev,,  that  the 
Lida  Valley  RR.Co.  has  succeeded  in  financing 
its  proposed  2.")-niile  line  and  that  work  will 
be  started  shortly  from  a  point  near  Cuprite 
to  Hornsilver.  .\.  D.  Goodenou.gh  is  the 
promoter  of   the   enterprise. 

New  Jersey. 

The  Morris  R.  R.  Co.  has  been  incorpor- 
ated and  is  to  locate  a  route  from  a  steam 
railroad  between  Morris  St,,  Morrstown.  and 
Davenport  Road,  Florham  Park,  a  distance 
of  three  miles.  This  road  will  be  leased  to 
the  Morris  County  Traction  Co.,  Morristown. 
N,  J.,  which  has  taken  this  means  of  securing 
riyht  of  way  for  its  proposed  new  trolley  line 
between  Morristown  and  Madison,  The  in- 
corportors  of  the  Morris  R,  R.  Co,,  include 
John  L.  Desch,  chief  engineer  of  the  trac- 
tion compan.\ , 

New   York. 

©Raymond  M,  Booth,  .Albany,  N.  Y,,  has 
been  awarded  the  mason  work  for  the  new- 
shops  of  the  Delaware  and  Hudson  Co,  at 
Watervliet,  The  companv  will  spend  be- 
tw^ccn  $1,000,000  and  $2,000,000  for  their 
shops,     Mr.  Booth  will  erect  a  locomotive  re- 


pair shop,  brick,  38(i  ft.  by  .MO  ft.,  two  stories 
and  .gallery  in  height;  a  freight  car  repair 
shop.  103  ft.  by  'itiU  ft.,  two  stories  high;  a 
storehouse,  three  stories  and  basement,  li- 
ft, by  KiO  ft. ;  iron  foundry,  one  story,  03  ft, 
by  1811  ft.;  hammer  house,  one  story  and  gal- 
lery, as  ft.  by  158  ft. ;  planing  mill,  one  story, 
118  ft.  by  180  ft.;  truck  house,  one  story,  (i8 
ft.  by  f)2  ft. ;  power  house,  one  story,  70  ft. 
by  130  ft. ;  round  house  terminal  with  30 
stalls.  As  soon  as  the  frost  is  out  of  the 
.;:roimd  work  on  this  mason  and  concrete 
job  will  be  begun  and  hurried  to  completion. 
A.  P.  .Appier,  (ireeii  Island.  N.  Y.,  is  me- 
chanical  engineer,   Delaware  &   Hudson   Ry. 

The  Black  River  Traction  Co.,  Watertown, 
.\,  v.,  has  nlaced  an  order  for  $20,000  worth 
of  rails.  The  company  intends  to  replace 
the  70-lb.  rails  now  in  use  in  State  and  Court 
streets,  with  110-lb,  rails  in  order  to  improve 
ihe   roadbed   in   those  streets. 

North    Carolina. 

Steps  are  being  taken  at  Greenville,  N.  C, 
to  raise  $200,000  to  secure  the  extension  of 
the  Greenville  &  Knoxville  RR,  W.  H.  Pat- 
terson, president.  .Atlanta,  Ga,,  across  the  Blue 
Rid.ge  mountains,  living  Greenville  a  direct 
connection  with  Knoxville.  By  the  terms  of 
the  proposition  the  $20O.Oii0  will  not  be  re- 
c|uired  until  the  road  is  built  to  Brevard, 
N,   C. 

The  Chamber  of  Commerce  of  Elizabeth 
City,  N.  C,  is  taking  steps  to  secure  the  con- 
struction of  a  branch  line  of  railroad  from 
Beckford  Junction  to  Gatesville,  the  county 
seat  of  Gates  county.  It  is  understood  that 
a  survey  has  already  been  made  from  Beck- 
ford  Junction  to  Gatesville  and  that  the 
route  has  been  found  to  be  a  feasible  one. 
The  line  would  go  through  a  village  called 
Merchants'  Mills,  and  would  terminate  at 
Gatesville. 

North  Dakota. 

Surveys  for  the  Dakota  Midland  R.  R..  a 
Chicago,  Milwaukee  &  St.  Paul  proposition, 
have  been  completed  from  Jamestown  to  Dev- 
ils' Lake.  N.  D.  From  Devils  Lake  the  line 
will  continue  north  and  east  to  Winnipeg. 

The  Minneapolis,  St.  Paul  &  Sault  Ste 
Marie  Ry.  has  engineers  in  the  field  making- 
surveys  toward  Devils  Lake,  N.  Dak.,  from 
Edgeland.  It  is  said  to  be  the  plan  of  the 
Soo  to  extend  the  Brum1)au,gh  branch  north 
into  Canada,  and  south  from  Edgeland  to 
Devils  Lake  and  possibly  to  Kensel  where 
connection  will  be  made  with  the  main  line 
of  the  Soo  for  the  Twin  Cities. 

Officials  of  the  Commercial  Club  of  Minot. 
N.  D.,  are  reported  to  have  received  definite 
assurances  that  the  Grand  Trunk  Pacific 
R.  R.  will  run  a  line  into  Minot  to  connect 
with  the  Minot-Fargo  cut-off  of  the  Great 
Northern,  which  has  been  practically-  con- 
structed and  will  be  completed  this  summer. 
It  is  stated  that  the  Grand  Trunk  will  come 
mto  Minot  via  the  Berthold-Crosby  line  of 
the  Great  Northern. 

The  Chicago,  Milwaukee  &  Puget  Sound 
Ry.,  according  to  reports  from  Fargo,  N. 
Dak.,  has  resumed  plans  for  the  construction 
of  the  proposed  line  from  that  city  to  Hut- 
chinson, which,  it  is  believed  will  be  used  as 
a  connecting   link  with  Winnipeg.   Man. 

The  Northern  Pacific  Ry.,  according  to  re- 
ports, will  extend  its  branch  from  Esmond  to 
Towner, 

.Among  the  reports  in  circulation  concern- 
in.g  the  proposed  extensions  of  the  Milwaukee 
System  is  that  the  officials  are  contemplating 
the  building  of  a  line  northward  from  Bris- 
liane,  N.  Dak,,  to  .Almoin  and  thence  to  the 
northwest  to  Canada. 

Ohio. 

If  the  present  plans  of  the  L'nderground 
Rapid  Transit  Co.  of  Cleveland  .go  throu.gb 
work  w-ill  be  commenced  in  July  on  a  subway 
in  that  city  which  will  connect  the  public 
square  with  the  Nickel  Plate  depot  at  Broad- 
way. 

'i'he  Lake  Erie  &  Western  RR.  has  closed 
a  contract  with  the  Bluffton  Stone  Co.  at 
Bluffton.    hid,,   bv    which    the    latter    will    fur- 
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nisli  stone  for  the  ballasting  of  the  company's 
entire  trackage  from  Fremont,  O.,  to  Peoria, 
111.  It  will  take  almut  fonr  years  to  com- 
plete the  contract.  I'ifty  carloads  of  crushed 
stone  a  day  will  be  u.sed. 

New  York  capitalists  are  reported  to  have 
financed  the  Lorain  &  .-Xshland  RR.,  and  it 
is  understood  that  construction  work  will  be 
resumed  this  summer.  .At  the  present  time 
the  track  is  laid  as  far  as  Wellington.  Ties 
are  laid,  and  the  ro.idlicd  is  prepared  as  far 
as  Lorain.  The  ro.ad  will  run  through  Ober- 
lin  and  Wellington  and  to  .Ashland.  This 
road  was  projected  by  Josejih  Ramsey,  Jr., 
of  New  York  City,  some  \ears  ago. 

The  Hills  &  Dales  Ry.'Co..  of  Van  Buren 
Township,  Montgomery  County,  O.,  has  been 
chartered  with  a  capital  stock  of  $25,00(i  and 
proposes  to  build  a  street  railway.  The  incor- 
porators are  William  Stroup,  b^dwin  P.  Ala- 
thews,  Clayton,  O. ;  Shupert.  Albert  C.  Rice 
and  O.  J.  Emrick. 

It  is  possible  that  cnnstnutmu  work  may  be 
started  in  August  on  elimin.-iting  the  Ludlow 
Ave.  grade  crossing  at  Cincinnati.  Practically 
all  the  conditions  in  the  form  of  an  aoree- 
ment  submitted  to  the  B.  Ik  ().  R.  R.  officials 
relative  to  the  crossing  elimination  were  ac- 
cepted by  the  railroad  at  a  recent  conference 
held  in  Baltimore. 

The  city  of  Cleveland  i>  negotiating  for 
the  elimination  of  all  of  the  West  Side  grade 
crossings  of  the  Nickel  Plate  between  W. 
!)t>th-st.  and  Fulton-rd.  If  the  scheme  can  be 
broadened  to  this  extent.  L'li  grade  crossings 
will  be  abolished  instead  of  tw.i,  a^  originally 
planned. 

The  Cleveland.  .Alliance  &  Mahoning  Valley 
K.  R.  Co.  of  Cleveland,  has  filed  amended 
articles  of  incorporation  showing  an  increase 
of  capital  stock  from  $in.(iO(i  to  $-i,.Vin,n(i(i. 

Oklahoma. 

The  Muskogee  Electric  Traction  Co.,  oper- 
ating the  city  street  car  system  at  Muskogee, 
has  entered  into  a  contract  with  the  recently 
chartered  Peoples'  Interurban  Electric  Ry. 
Co.,  for  the  construction  of  a  line  from  Mus- 
kogee to  Gibson,  a  distance  of  ten  miles.  The 
traction  company  will  operate  fts  cars  on  the 
new  line  which  is  being  promoted  b>  e.x-Gov. 
Charles  Haskell,  of  Muskogee. 

Surveys  have  been  started  for  a  proposed 
electric  railway  for  Tishomingo  to  the  Devils 
Den.  It  is  proposed  to  complete  the  line  by 
Oct.  1.  and  later  to  extend  it  to  Denison.  Tex. 
Business  men  of  Tisbomin.gn  are  financing 
the  project. 

William  Kenefick  of  Kansas  City,  builder 
and  president  of  the  .Missouri,  Oklahoma  & 
Gulf  line,  and  former  Gov.  Charles  N.  Haskell 
of  Muskogee  have  made  a  proposition  to  the 
stockholders  and  pmnioters  of  the  Denver, 
Kingfisher  &  Gulf  for  the  latter  company's  in- 
terests, including  right  of  w.iy,  bonuses  and 
other  property,  and  charters  for  building  a 
road  northwest  from  Oklahoma  City  through 
Kingfisher,  Okeene  and  Woodward  into  the 
Texas  Panhandle  country.  The  Denver,  King- 
fisher and  Gulf,  which  was  chartered  several 
years  a.go,  follows  pr.actically  the  same  route 
as  was  mapped  out  for  the  state-built  railroad, 
for  the  construction  of  which  a  bill  was  in- 
troduced in  the  recent  legislature.  The  bill 
failed  to  carry  howexer.  .•md  it  is  understood 
that  the  state  project  has  been  abandoned. 

Oregon. 

The  city  council  nf  rniuville  has  granted 
a  franchise  to  the  I'riiieville  S:  Eastern  RR. 
Co.  The  Prine\  ille  &  I''.iSterii  Company  is 
said  to  lie  negotiating  witli  the  Hill  interests 
to  sell  the  franchise  ..md  rights  of  way  for  a 
branch    line   from    Metoliiis   to   Prineville. 

-A  statement  reported  tn  have  been  made  by 
W.  H.  Bancroft,  A'ice  President  and  General 
Manager  of  the  Oregmi  Short  Line  Ry.,  is  to 
the  effect  that  construction  work  will  start 
at  once  on  that  section  of  the  Owinza  branch 
extending  from  Riclnield,  Idaho,  to  Camas 
Prairie  and  it  is  tin-  intention  of  the  com- 
pany to  push  it  through   to  completion. 

Residents  of  Lake\  iew.  Ore,,  and  vicinity 
are  of  the  opinion  tli.it  work  will  be  started 
soon    on    the    proposed     line     fmm    that    city 


south  through  .Altur.is.  I'al  ,  to  a  junction  with 
the  proposed  road  from  Fernley,  Nev.,  to 
Klamath  Falls.  The  wnrk  is  to  be  done  un- 
der the  tlirectinu  nt  tlu-  Xev.ida-California- 
Orcgon. 

Twohy  Bros.,  Marlile  I',auk  I'.ldg..  Spokane, 
Wash.,  have  starteil  work  on  their  contract 
for  double  tracking  ami  reconstructing  the 
Oregon-Washington  R  R.  &  Navigation  Co. 
main  line  between  Deschutes  and  Blalocks,  a 
distance  of  ■_'!•  miles,  and  it  is  hoped  to  have 
it  completed  by  June  :-lo,  the  end  of  the  present 
fiscal  year.  Considerable  grading  will  be 
necessary  to  make  room  for  the  second  set 
of  rails  and  in  some  places  tlu-  contract  calls 
for  the  constructi'in,  virtually,  of  an  entire 
new  double-tracked  road.  Plans  prepared  by 
George  W.  Boschke,  chief  engineer  of  the  O. 
W.  R.  &  N.  Co.  construction  department,  call 
for  the  elimination  of  much  curvature  and 
many  noticeable  grades  from  one  end  of  this 
contract  to  the  other.  .As  ;i  whole  the  new- 
line  will  not  follow  the  Columbia  River  as 
closely  as  the  old,  seeking  a  straight  course 
rather  than  the  banks  of  the  stream.  Most 
of  the  work  for  the  next  few  weeks  will 
be  done  on  the  west  end  of  the  project- 
Camps  will  be  established  later  at  points  far- 
ther east.  Construction  work  along  part  of 
this  route  will  be  somewhat  slow,  as  the  lava 
rocks  and  sand  hills  combine  to  form  many 
miles  of  difficult  track  building  With  the 
completion  of  this  project  and  those  now  un- 
der way  the  O.  W.  R.  &  N.,  main  line  will  be 
double-tracked  all  the  way  to  Stantield,  with 
the  exception  of  a  stretch  of  47  miles  between 
Bonneville  and  The  Dalles  and  a  piece  .'i(i 
miles  ill  length  between  Blalocks,  Ore.,  and 
Coyote. 

A  crew  of  surveyors  under  direction  of  G. 
H.  Cumberland,  .Assistant  Engineer  of  the 
Oregon  Short  Line  with  headquarters  at 
Salt  Lake  City,  LTtah,  and  D.  H.  .Ashton,  Con- 
structing Engineer,  is  retracing  a  line  for  the 
Buhl-Nyssa  extension  from  Nyssa  to  Home- 
dale  and  will  cross  section  this  line  in  a  short 
time.  Maney  &  Wells  Bros.,  contractors,  are 
in  Nyssa,  Ore,,  to  take  up  the  work  of  con- 
struction as  soon  as  contracts  for  grading  are 
let.  The  new  line  will  join  the  O.  S.  L. 
track  at  Nyssa  about  three  Idocks  south  of 
the  depot.  This  line  will  open  up  a  large 
irrigated  territory. 

Pennsylvania. 

Stockholders  of  the  Penns\Kania  R.  R.  at 
an  election  on  March  iS  voted  in  favor  of  in- 
creasing the  capital  stock  from  $.j(lu,oiHi,i)ni)  to 
$liiin.(i(Mi,o(i(i.     It  was  annoimced  that  onlv  $4(1,- 

ndo.i of     the     $10u,pi)ii,oilii     increase     will 

be  issued  for  the  present.  Of  this  $1S,- 
<M«),(MIII  will  be  added  to  an  authorized 
stock  balance  of  $-22.0no,OOi)  already  on 
hand,  making  $40,01)0,0(10  to  be  devoted 
to  the  purchase  of  equipment  and  for 
the  construction,  improvement  and  exp.ansion 
during  the  year. 

The  Tarentum.  Brackeuridge  &  Butler  Street 
Ry.  Co.  has  been  chartered  with  a  capital 
stock  of  $100.0011  and  pro])oses  to  build  two 
miles  of  line.  The  officers  of  the  company 
are:  President,  McKinstr\-  (jriffith;  directors. 
Otto  Sontam,  J.  M.  Griffith,  C.  H.  Battcy  and 
F.  Flaggenmeier.  Tarentum ;  C.  N.  .Schad. 
.Saxonburg.  and  J.  C.   Smith,   Br,ickenriilge. 

South  Dakota. 

.Advices  from  Pierre.  S  |)ak..  st.ite  that 
the  Chicago,  .Sioux  Falls  and  P;uinc  Ry,  Co., 
a  corporation  backed  b\  .Sioux  Falls,  S.  Dak., 
men  to  build  a  railroad  from  that  city  to 
Rapid  City  bv  way  of  Wheeler,  crossing  the 
Alissouri  River,  has  increased  its  capital  stock 
from  $(i,(i(io,Ooo  to  $(;o.o00,ooo. 

Grading  work  for  the  extension  of  the  Chi- 
cago &  Northwestern  R.  R.  from  Colome  to 
Winner,  has  been  resumed  after  having  been 
sus|>ended  all  winter,  and  will  be  completed 
so  that  track  laying  can  be  started  this  month. 

The  South  Piakota  Central  Ry.,  now  oner- 
ating  lOS  miles  of  line  between  Sioux  Falls 
and  Watertown.  is  rei)orted  to  be  planning  to 
build  an  extension  this  summer.  The  road 
has  outstanding  bonds  of  $T.."i(io  jier  mile,  and 


it  is  understood  that  it  is  plaiine<l  to  replace 
these  bonds  with  new  ones  of  $|."),()(I0  per  mile, 
and  use  the  surplus  derived  therefrom  in  ex- 
tending the  new  road  to  new  and  unoccupied 
territory.  G.  W.  McXrthur.  .Siou.x  Falls,  S. 
Dak.,  is   general  manager. 

Tennessee. 

(®Dunavant  &  Co.,  Kno.xville,  1  enn  ,  have 
lieen  awarded  a  contract  for  the  gr.iding 
work  for  a  new  line  from  Look(.iut  iMountain 
to  Wauhatchie  for  the  Nashville,  Chatta- 
nooga &  St.  Louis  RR.  The  contract  is  said 
to   amount  to  about  $2')0,oOo. 

^ii.  C.  McCrary,  Knoxville,  Tenn,.  has 
started  work  on  his  contract  with  the  .South- 
ern Ry.  for  opening  up  the  large  cut  at  Sum- 
mit. This  cut  caved  in  last  December  and 
the  McCrary  contract  calls  for  not  only  clear- 
ing the  cut  but  also  for  making  it  cimsid- 
erably  wider. 

It  is  now  reported  that  the  Louisville  & 
Nashville  RR.  instead  of  double-tracking  the 
present  line  from  a  point  just  north  of  Nash- 
ville on  down  to  Decatur,  .Ala.,  is  considering 
building  a  line  somewhat  to  the  east' of  the 
present  line  south  of  Nashville.  It  is  said 
that  no  change  will  be  made  in  the  proposed 
"cut-off''  to  relieve  congestion  of  going 
through  the  Nashville  terminal  yards  with 
through  freight  business.  The  cut-off'  will 
start  at  Ed.gefield  Junction  or  Madison  and 
will  cross  the  river  east  of  Nashville  and  go 
straight  on  to  Brentwood.  Here  it  will  cross 
the  L.  &  N.  and  then  re-cross  it  and  go  off 
to  the  south,  and  then  southwest  a  bit.  The 
new  line,  it  is  renorted.  will  pass  seven  miles 
east  of  Franklin,  1.5  miles  east  of  Ewell  Sta- 
tion, 18  miles  east  of  Columbia  and  will  enter 
Lewisburg.  It  will  .go  from  Lewisluirg  to 
.Athens,  .Ala.  .Ainong  other  points  it  will 
enter  besides  Lewisburg  are  stated  to  be : 
Carpenter's  College  Grove,  Brick  Church,  etc., 
Nolensville,  Clovercroft.  Rock  Hill.  .Arring- 
ton.  Triune.  Chapel  Hill  and  Verona  are  in 
or  near  the  proposed  route  into  Lewisburg. 
South  and  southwest  of  Lewisburg  between 
that  point  and  .Athens,  .Ma.,  are  a  large  num- 
ber of  towns  and  villages  that  have  no  rail- 
road now,  being  at  present  between  the  main 
line  of  the  Louisville  &  N.ishville  and  the 
branch  of  the  Nashville  it  Chattanooga  that 
runs  from  Columbia  to  Decherd.  From  the 
junction  to  Athens,  .Ala.,  the  survey  makes 
a  line  of  0.5  miles,  and  it  is  said  the  cost  per 
mile  will  be  about  $85,000,  The  nrospect  of 
double  tracking  is  said  to  have  been  aban- 
doned on  account  of  the  expense,  and  again 
because  the  new  route  opens  up  new  and 
valuable    territory. 

Regarding  the  proposed  extension  of  the 
Tennessee  Central  R.  R.  from  Hopkinsville  to 
Paducah,  a  distance  of  40  miles,  we  are  ad- 
\ised  that  this  e.xtension  is  not  contemplated 
at  the  present  time;  in  fact  it  is  not  thoudht 
th;it  any  Tennessee  Central  extension  to  Pa- 
ducah will  be  made  in  the  near  future. 

Texas. 

The  .Stone  &  Webster  F.nginecring  Cor- 
poration. 147  Alilk  St.,  Boston,  Mass.,  is  re- 
norted to  be  planning  to  build  an  interurban 
line  from  Douglas  to  Waxahacbie  to  be  in 
active  operation  by  the  fall  of  1011.  The 
line  is  to  be  approximateb'  --iO  miles  long  and 
will  cost  about  $1,000,000.  The  line  will  be 
built  to  a  connection  with  the  lines  of  the 
Northern  Texas  Traction  Co.  at  Oak  Cliff. 
The  Stone  S.i  Webster  Corporation  controls 
the  Dallas  Consolidated  Electric  Street  Ry. 
Co.  of  Dallas,  but  it  is  understood  that  the 
new  line  will  be  entirely  independent  of  the 
Dallas  lines.  E.  T.  Moore,  Dallas,  Tex.,  is 
renresentative  of   Stone  &  Webster, 

The  .Aransas  Terminal  RR.  Co.  has  gradin.g 
work  underway  at  .Aransas  Pass,  for  its  line 
from  that  place  to  the  deep  water  harbor  five 
miles  distant.  The  .Aransas  Terminal  RR. 
has  secured  two  thousand  feet  of  the  harbor 
fronta.ge  while  the  .Aransas  Pass  Channel  and 
Dock  company  has  secured  '2400  ft.  of  front- 
aee.  e.xtendimr  back  into  the  island  for  a 
distance   of   4000    ft, 

.Mexander  Brown  it  .Sons  of  Baltimore, 
Md  .    have    secured      rights    on      the    harlior 


•J"  indicates  work  now  open  for  bids.      •'  indicates  a  contract  let  recently. 
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front  at  Aransas  Pass  and  are  soon  to  liesin 
i-onstriiction  of  a  terminal  railroad  to  tlic 
water  front.  Their  road  already  runs  aliout  three 
miles  from  the  mainland  towards  the  harhor. 
and  permission  was  recently  granted  to 
bridge  Morris  &  Cimmiins  cnt  to  reach  I  lar- 
I'or    island. 

Engineers  of  the  Houston  &  Texas  Central 
R.  R.  have  hcen  surveying  a  line  from  Stone 
City  on  the  Hrazos.  ten  miles  west  of  Hryan. 
to  Ciiddings.  The  purpose  is  thought  to  he  an 
extension  of  the  Uearne  &  Brazos  Valley 
from  Stone  Cily  to  Ciiddings.  At  Gidditigs  it 
is  proposed  t<<  use  the  tracks  of  the  San  .\u- 
tonio  &  Aransas  Pass  to  l'"latonia,  where  the 
San  Antonio  line  of  the  Southern  Pacific  is 
nitersected.  This  would  give  the  Houston  & 
Pexas  Central  a  much  shorter  line  from  the 
north  and  west. 

The  Sunset-Central  lines.  T.  Fay,  general 
manager.  Houston,  Tex.,  have  placed  an  order 
for  18."i  miles  of  new  ilO-lb.  rails,  delivery  to 
commence  shortlv  after  July  1.  Eighty  miles 
of  this  is  intende<l  for  the  Sunset-Central 
lines.  10.5  miles  for  the  Houston  &  Texas 
Central  and  the  Houston  Kast  &  West  Texas 
in  replacing  the  rails  now-  in  the  track.  The 
!'0-ll).  rails  for  the  Houston  &  Texas  Central 
will  he  laid  in  the  track  of  the  main  line,  and 
the  rails  thus  supplanted,  which  arc  ,yood  7."i- 
lli.  rails,  will  lie  used  on  the  Waco  branch. 
When  this  job  is  tinishcd  and  the  work  now 
in  progress  on  the  line  between  Hempstead 
and  .Austin  is  completed,  the  Houston  &  Texas 
Central  will  have  heavy  rails  on  all  its  lines, 
excepting  that  branch  betw-een  .Austin  and 
Llano.  The  rails  there  are  only  (iO-lb.  in 
weight,  but  they  are  in  good  condition  and  the 
track  is  well  ballasted  so  that  no  change  is 
needed  there  for  the  present. 

Roach  &  Stansell  of  Memphis.  Tenn..  have 
been  awarded  a  contract  for  .s^rading  "20  miles 
of  the  ot)-mile  gap  on  the  Kansas  City,  Mex- 
ico &  Orient  K.  R.'s  right-of-way  between  San 
.\n,gelo  and  Fort  Stockton.  KiO  iniles  south- 
west. 

The  Nacogdoches  &  Southeastern  R.  R.,  H. 
W.  Whiter,  manager.  Xacogdoches,  Te.x..  is 
considering  building  a  4-mile  extension  to 
Chireno. 

The  American  CeiUral  Rys.  Co.,  with  execu- 
tive offices  at  (SO  New  St.,  New  York  City, 
is  planning  the  construction  of  a  north  and 
south  railway  through  certain  portions  of 
Western  Texas  and  Western  Oklahoma,  with 
an  ultimate  terminus  at  the  (lulf  of  Mexico. 
It  will  probably  be  several  months  before  any 
work  is  started.  Surveys  for  the  first  L'oO 
miles  have  been  completed  and  it  is  hoped  to 
start  construction  work  sometime  during  tlie 
coming  summer.  Geo.  W.  Angle,  60  New  St.. 
New  S'ork  City,  first  vice  president  and  chief 
engineer. 

The  Southwestern  Traction  Co.  of  Temple 
has  been  chartered  with  a  capital  stock  of 
$1(1-5,000  and  proposes  to  operate  an  interur- 
ban  between  Temple  and  Beltnn  and  also  to 
operate  lines  within  each  city.  The  incorpor- 
ators are  A.  F.  Bentlev.  P.  L.  Downs.  W.  S. 
McGregor.  W.  G.  Haag".  W.  G.  Bentley. 

The  following  minor  improvement  work  is 
plannc<l  by  the  Texas  lines  of  the  Santa  Fe 
System:  Extending  the  passing  (rack  at  Rog- 
ers at  an  estimated  cost  of  $8.700 ;  construct- 
ing a  team  track  at  Rosenberg,  at  an  eslimnted 
cost  of  $2.7on;  extending  the  passing  track  at 
Berwyn,  at  an  estimated  cost  of  $o,700 :  ex- 
tending the  p;issing-  track  at  Caldwell, 
at  an  estimateil  cost  of  $7..'itio ;  extend- 
ing the  passing  track  at  Rogers.  Tex., 
at  an  estimated  cost  of  $8,700;  track 
changes  at  Dallas,  to  cost  2$4.400;  rcnlac- 
ing  the  w-ooden  water  tank  at  Justin.  Tex., 
with  a  steel  tank,  at  an  estimated  cost  of  $fi- 
000 ;  track  changes  at  Alviii.  to  cost  $8.000 ; 
constructing  two  Otto  water  cranes  ami  pipe 
lines  at  McGregor.  Tex.,  to  cost  $7.:^00 ;  ex- 
pendina  $|.").000  for  tie  plates  to  be  used  be- 
tween Blum  and  Clelniriic.  on  the  .Southern  Di- 
vision, and  $'i0.000  for  tie  plates  between  C.-im- 
eron  and  Mcfiregor,  Tex.;  constructing  an 
undercrossing  at  Oth  St.,  Fort  Worth,  to  cost 
$l"i.oO0:  constructing  a  steel  tank,  water 
cranes  and  iiipe  lines  al  Ko]ipcrl.  to  cost 
$4,000;  constructing  a  frame  autogenous  weld- 


ing plant  and  the  necessary  track  at  Cleburne. 
to  cost  $2,400;  wiilening  the  embaiiknieiU  and 
cuts  10  receive  ballast  between  mile  posts  \os. 
2M  to  !"2.  Galveston  Division,  to  cost  $(io,000 ; 
reducing  the  grade  between  mile  posts  Xos. 
2o.!''i  and  22.82  E.  of  Silsbee.  and  replacing 
bridge  No.  il'i  ami  filling  bridge  No.  .'fl,  to 
cost  $!1.(W0. 

The  .'\tcl)ison.  Topeka  &  Santa  Fe  R.  R.,  it 
is  reported,  will  expend  about  $1,000,000  in 
improvements  at   Port    Bolivar.    Texas. 

It  is  understood  that  the  Santa  Fe  .System 
is  planning  to  build  a  cutoff  from  Dod.ge  City 
across  the  southwestern  Kansas  and  the 
Panhandle  to  Colmer.  N.  Mex..  connectin.g 
there  w'ith  the  luain  line.  The  proposed  cut- 
off would  pass  through  Gray,  Haskell,  Grant, 
.Stanton  and  Morton  Counties  and  through 
the  towns  of  Santa  Fe,  Ulvsses  and  Rich- 
field. 

The  town  of  Georgetown,  Texas,  has  ac- 
cepted the  proposition  of  L.  E.  Walker,  Pres- 
ident and  promoter  of  the  Dublin,  Seymour. 
Quanah  &  Rockport  Ry.  and  paid  $l,."i00  for 
the  survey  of  the  projected  line  from  Garrell 
to  that  place. 

Work  has  been  completed  on  the  line  of 
the  Cro.sbyton-South  Plains  R.  R.  extending 
from  Lubbock  to  Crosbyton.  Texas,  and  it  is 
the  general  opinion  that  an  extension  from  the 
latter  city  to  Spur  (o  connect  with  the  Stam- 
ford &  Northwestern  givin.g  Lubbock.  Texas, 
an   eastern   connection. 

Utah. 

A  charter  has  been  granted  the  Eastern 
L'tah  R.  R.  to  build  a  60-mile  line  connecting 
Wellington.  Carbon  County  and  Emery  Coun- 
ty, LJtah,  tapping  one  of  the  richest  sections 
in  L^tah.  It  is  understood  that  the  route  to 
be  followed  is  partly  surveyed,  the  work  hav- 
ing* been  done  many  years  ago  by  the  Rio 
Grande  Western  for  the  Saline  cutoff. 

Grading  work  has  been  commenced  lietween 
Lund  and  Iron  Springs  for  the  proposed  line 
of  the  Utah  &  Grand  Canyon  R.  R. 

Vermont. 

The  Cirand  Trunk  Ry..  H.  G.  Kellcy.  chief 
engineer,  Montreal,  Que.,  has  0|iened  an  office 
at  Bellows  F'alls,  Vt.,  for  the  engineering 
work  for  its  new  line  from  Windsor.  Vl.. 
to  Brattleboro,  Vt.  Location  surveys  are 
now  underwa-  and  the  offices  will  be  main- 
tained at  Bellows  Falls  until  the  construc- 
tion contract  is  let.  This  new  line  will  be 
40  or  50  miles  long,  and  will  require  several 
bridges. 

Virginia. 

Surveys  have  been  practically  comiileted 
from  .-Ashland  to  Washington  for  the  exten- 
sion of  the  electric  railway  of  the  Richmond 
S:  Chesapeake  Bay  Ry.  Co..  Wm.  Northro]). 
tieneral   Manager.  Richmond.  Va. 

A  meeting  of  the  stockholders  of  the  Ches- 
apeake &  Ohio  Ry.  Co.  is  to  be  held  in  Rich- 
mond on  April  2!)  for  the  authorization  of  an 
issue  of  $12.5.000,000  .5  per  cent,  20-year  mort- 
ga.ge  bonds.  It  is  said  that  the  bonds  will  be 
sold  to  retire  outstanding  general  fuiuliiig  and 
improvement  bonds,  amounting  to  $1  l.ooii.Ooo, 
and  to  pay  certain  outstanding  eciuijiment  ob- 
ligations. The  amount  remaining  is  to  be 
used  for  betterment  and  imorovement  and 
the  acquisition  of  additional  lines  and  term- 
inals. 

Washington. 

At  a  mass  meeting  held  at  Selah  it  was 
voted  to  ask  the  Yakima  Valley  Transporta- 
tion Co.  (electric).  North  Yakima.  Wash., 
to  extend  its  lines  into  the  valley  in  the  vicin- 
itv  of  Selah. 

The  Chehalis  &  Cowlitz  R.  R.  Co.  has  se- 
cured alinut  b!  miles  of  right  of  wav  for  its 
proposed  railroad  tapping  the  timber  belt 
east  and  south  of  Chehalis.  Over  $7-5. OOo  of 
subscriptions  for  the  road  were  secured  in 
Chehalis  in  one  day.  The  road  will  be  oper- 
ated by  steam  but  later  electric  oower  will  be 
used.  H.  C.  CofFman  and  George  A.  Robin- 
son. Chehalis.  are  the  promoters. 

The  Springdale  &  Long  Lake  R.  R.  Co  has 
been  incorporated  by  officials  of  the  Wash- 
ington   Water    Power    Co.    and    will    build    a 


steam  ro.nl  21  miles  long  between  Springdale 
and  Long  Lake,  where  the  power  company  is 
constructing  a  large  power  house.  The  com- 
jiany  plans  to  have  the  road  in  operation  b\ 
Sept.  I.  It  will  be  used  to  convey  materials 
and  machinery  to  the  new  power  plant.  0 
L.  Huntington,  Spokane,  Wash.,  is  president 
of  both  companies. 

Dr.  P.  H.  Carlyon  of  Olyiupia  has  applieA 
to  the  city  council  of  that  city  for  a  fran- 
chise for  a  belt  line  railroad  over  the  Olympia 
waterfront.  Carlyon  is  at  the  head  of  the 
company  which  now  has  a  dredger  at  work 
lining  in  the  entire  waterfront,  and  it  is  be- 
lieve<l  that  the  asking  for  the  franchise  in 
reality  means  that  a  new  railroad  is  about  to 
enter  Olympia.  If  the  franchise  is  granted 
every  factory  on  the  waterfront,  located  on 
the  new  till,  will  in  addition  to  being  able  to 
ship  by  water  have  direct  rail  connections. 

Information  received  from  Spokane,  Wash.. 
is  to  the  effect  that  active  construction  work 
will  be  started  soon  by  Bates  &  Rogers,  Old 
Colony  Bldg.,  Chicago,  III.,  on  the  Milwaukee 
R.  R.  in  that  city.  A.  G.  Holt.  Division  En- 
gineer, has  announced  that  the  first  work  will 
be  that  of  tunneling  from  Division  to  Sher- 
man street  and  the  subsequent  Inulding  of  an 
abutment  along  the  bank  of  the  Spokane 
River  near  the  gas  works.  By  taking  this 
route  along  the  shore  of  the  river  the  Mil- 
waukee will  have  no  bridges  to  build  and 
will  stay  on  dry  land  until  they  reach  the 
Oregon-Washington  R.  R.  &•  Navigation  Co.'s 
main  line  west  of  Napa  St.  From  Napa  St. 
east  to  Dishman's  the  Milwaukee  will  run 
over  the  Harriman  line  tracks,  and  then 
branch  ofif  to  Coeur  d'Alene  and   Phimmer. 

The  Oregon  R.  R.  &  Navigation  Co.  has 
formally  opened  the  recently  completed 
branch  between  North  Yakima  and  Walla 
Walla,  Wash.  The  new  road  which  forms 
a  link  in  the  Harriman  System  will  assist  in 
the  development  of  the  Great  Yakima  Valley. 

Officials  of  the  Northern  Pacific  Ry.  have 
announced  that  the  company  will,  during  this 
spring  and  the  coming  summer,  entirely  re- 
build the  South  Bend  branch-  from  Chehalis, 
Wash.,  to  South  Bend.  The  work  it  is  be- 
lieved, will  necessitate  an  expenditure  of 
thousands  of   dollars. 

Wisconsin. 

The  Milwaukee  Western  Electric  R.  R.,  J. 
■W.  Barber,  secrtary.  Milwaukee,  is  to  build 
a  lyi  mile  spur  from  the  proposed  main 
line  of  the  road  to  the  stone  quarries  at 
Lannon,  Wis.  Citizens  of  the  town  have 
offered  to  stand  the  initial  expense  of  grading 
and  laving  the  branch  line. 

The  Wansau  Street  Ry  Co.,  Wausau.  Wis.. 
has  authorized  the  construction  of  several  ex- 
tensions in  that  city. 

The  Interstate  Transfer  Rv.  Co..  according 
to  reports  from  Superior,  Wis.,  is  planning 
to  complete  that  section  of  the  belt  line  between 
Pokegama  Junction  and  Omaha  tracks,  south  of 
Itasca  this  season.  In  addition  to  grading 
about  eight  miles  of  right  of  way  and  laying 
the  necessary  steel,  there  will  be  a  $7-50.000 
bridge  constructed  across  the  Nemadj  river. 
There  are  also  several  other  streams  of  con- 
siderable size  to   be  crossed. 

Negotiations  are  underway  for  the  sale 
of  .?200.000  bonds  for  the  completion  of  the 
railroad  from  Prairie  Farm  to  Emerald.  The 
protected  length  of  the  road  is  al>out  20  miles 
and  nine  miles  have  already  been  completed. 
George  b".  Scott.  Prairie  F:irm.  Wis.,  is  pres- 
ident. 

Canada. 

•|«Bids  pre  a'sked  In  l-'rank  Lee.  Division 
Congress  Canadian  Pacific  Ry..  Winnipeg. 
Man.,  for  the  following  pieces  of  work  : 
I'Veight  shed  extension,  upholsterimv  shop, 
boiler  shop,  and  transfer  table,  Winnipeg,  and 
for  freight  office.  Fort  William.  Plans,  speci- 
lications.  and  forms  of  proposal  can  be  seen 
at  the  office  of  the  division  engineer.  Winni- 
neg.  and  those  for  freight  office,  also  at  super- 
intendent's office.  Fort  William.  Bids  must 
be  delivered  at  the  office  of  the  Division  En- 
gineer at  Winnipeg,  by  noon  on  following 
dates:      Transfer   table   and   boiler   shop.   10th 


•!•  indicates  work  now  open  for  bids.      •'  indicates  a  contract  let  recently. 
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April;  freight  shed  extension  and  upholster- 
ing shop.  Sth  April;  and  freight  office.  Fort 
William,  'itli  April. 

®The  Grand  Trunk  l';uilie  Rv..  H.  B.  Kel- 
hher.  chief  engineer.  Winnipeg,  Man.,  has 
awarded  extensive  contracts  to  T.  D.  Mc- 
Arthur.  Winnipeg.  .Man  .  and  l-'olev,  Welch  & 
Stewart,  St.  Paul,  Minn,  The  Mc.\rthur  con- 
tract calls  for  the  cunsi ruction  of  hranch 
lines ;  Foley,  Welch  &  Stewart  will  be  engaged 
in  work  between  Prince  Rupert  and  Fdnion- 
ton,  doing  trading  at  both  ends.  The  follow- 
ing branch  lines  are  to  be  constructed: 

Mile.'*. 

Calgary   branch    14:; 

Hattlef ord  brancli    .'','.'.'.'.'....  ."ilt 

Mclville-Regina   bianeli 6s 

.Alberta  coal  branch   6S 

llegina-DouiKiary    laamli    '......  110 

Moose  Jaw  branch    4|i 

Prince  Albert  branch  7i' 

Biggar  to  Calgary r.ii 

111  addition  to  this  work  mi  the  liranch  lines, 
it  is  expected  that  .li']  miles  of  new  work 
will  be  done  on  the  main  line.  On  the  line 
west  from  Edmonton  there  will  be  built  165 
miles,  and  on  the  line  east  from  Prince  Ru- 
pert ]Oil  miles  will  be  built.  On  the  branch 
lines  the  road  into  Calgary  will  be  completed. 
.\t  the  present  time  tliere  has  been  built  of 
this  branch  80  miles.  Tlie  balance  comprises 
14:1  miles.  Connection  with  ISattleford  will 
be  made  through  the  construction  of  a  line 
from  Oban  north.  The  line  into  Regina  from 
Melville  on  which  work  has  been  done  for 
the  past  two  years  will  be  completed.  In  the 
far  west  a  line  will  be  Iniilt  into  the  coal  fields 
from  Bickerdike  and  will  be  known  as  the 
.Mlierta  coal  brancli.  In  southern  Saskatche- 
wan tw<i  lines  will  be  Iniilt,  one  from  Regina 
to  Moose  Jaw,  and  one  from  Regina  to  the 
international  boundary.  On  the  'ntter  grading 
was  done  last  year,  but  the  former  project  is 
<ine  on  which  nothing  has  yet  been  done, 
f'artlier  north  in  Saskatchewan  work  will  be 
done  on  two  lines,  on  the  road  from  Biggar 
to  Calgary  and  on  the  road  from  Young  to 
Prince  .-Mbert.  On  the  former  •">()  miles  will 
be  built,  and  on  the  latter  T'J.  In  connection 
with  the  construction  of  these  lines  it  will 
be  necessary  to  do  important  bridging,  .\mong 
the  rivers  which  are  to  be  crossed  are  the 
Skeena.  the  Athabasca,  the  Red  Deer,  and 
the  Prairie  Creek.  The  total  cost  of  the  con- 
struction of  these  lines  is  stated  to  be  in  the 
neighborhood   of   $17,00O.(tiin 

®Tobin  &  Larson  have  been  awarded  the 
contract  for  building  14  miles  of  railroad 
from  Beaver  Creek  to  Pinchcr  Creek,  Alberta, 
This  is  the  first  railroad  into  the  district, 
but  it  is  said  that  three  other  lines  are  to  be 
built  later. 

®The  Canadian  Northern  K\ ,  is  planning 
for  a  busy  season,  and  already  has  engineer- 
ing parties  in  the  field  running  lines  and  lay- 
ing out  work  ready  for  the  graders;  the  con- 
tractors are  also  busy  organizing  their  forces 
to  commence  work  as  soon  as  the  weather 
permits.  Among  the  firms  which  have  already 
secured  large  contracts  are  the  Northern  Con- 
struction Co.,  Union  Construction  Co.,  Mc- 
Millan Eros,  and  Kenny,  and  M.  McCrimmon. 
It  is  understood  that  further  contracts  will  be 
awarded  in  the  course  of  a  few  days.  It  is 
expected  that  Ijctween  .'inn  and  4bi1  miles  of 
new  grade  will  be  completed  this  year  on 
the  main  line,  and  between  l(li)  and  -^ilO  miles 
on  various  branch  lines,  in  addition  to  which 
a  large   amount  of  work   will  be  done  on  ex- 


isting lines.  b,-illasting  ;iii(l  relaying  willi 
heavier  steel. 

City  council  of  Brandon,  .Man.,  has  adopted 
a  resolution  to  hold  a  special  election  to 
authorize  an  issue  of  city  of  Brandon  deben- 
tures in  the  sum  of  $Hli(i.ii(i(i.  for  the  i)urpose 
of  the  construction  of  an  electric  raihvav  svs- 
tem    in    the   cit.\    of    l',r:iiidi)n. 

It  IS  stated  that  the  government  engin- 
eers ha\e  reported  against  the  proposed  rail- 
road into  the  Gowganda  mining  division,  and 
that  this  projected  liranch  of  the  Temiskam- 
ing  &  Northern  (Intario  Kaihv.iv  will  not  be 
built. 

The  Kailwai  Committee  of  the  House  ot 
'Comnvins  has  favorably  reported  the  bill 
extending  the  time  for  the  construction  of 
the  Quebec  &  New  Brunswick  R.  R.  Co., 
which  proposes  to  build  a  line  of  railway 
from  Levis  to  St.  John.  It  was  agreed  that 
the  capitalization  of  the  conipaiiv  be  increased 
from  $!Mio.nriii  to  $2,(i0(),nnu. 

Engineers  of  the  Canadian  Pacific  R.  R.  are 
now  preparing  a  route  which  will  give  that 
road  an  entrance  into  the  downtown  section 
of  London,  Ont.  At  present  the  company's 
station  and  freight  sheds  are  in  the  north 
end.  To  secure  a  downtown  station  the  com- 
pany plans  to  build  from  Pottersburg  to  the 
city,  and  connect  with  the  Pcre  Marquette, 
which  lias  running  rights  into  the  Graiul 
Trunk  station.  All  the  big  factories  are  at 
the  south  end  of  the  city  in  the  district  in 
which  the  Canadian  Pacific  Railway  spur  is 
proposed. 

The  Grand  Trunk  Ry,  has  ordered  4i>,iiiiii 
tons  of  steel  rails  from  the  Sydney,  Cape 
Breton  mills,  to  replace  200  miles  of  its  tracks 
in  Western  Ontario.  The  company  will  ship 
20f)  miles  of  the  displaced  track  to  the  West 
for  yards  and  sidings  on  the  Grand  Trunk  Pa- 
cific. Some  of  these  rails  have  been  in  use 
since  IHfi!).  having  been  imported  from  luig- 
land. 

l'"roni  iinw  on  it  uill  be  :iii  interesling  race 
lielueeii  the  ( ir:ind  Trunk  I'.icilic  and  the  Can- 
adian .Northern  R.  R.  to  m;ike  the  first  con- 
nection with  tidewater  on  the  Pacific.  Two 
years  ago  the  Grand  Trunk  Pacific  and  the 
Canadian  Northern  were  liattling  for  primary 
location  of  route  through  Yellowhead  Pass 
in  the  Rockies.  The  Grand  Trunk  Pacific  won 
out.  but  the  year  following  the  t.'aiiad- 
ian  N'ortbern  beat  the  (iraiid  4>nnk  10 
it  for  .a  location  or  roiile  down  the 
North  Tliompson  ri\er  into  Vancouver. 
With  the  Canadian  .Northern  building 
its  line  to  Vancouver  via  the  North 
Thompson,  and  the  Grand  Trunk  Pacific 
heading  for  its  terminals  at  Prince  Rupert 
via  I'Virt  George,  both  railways  are  plunged 
into  a  keen  race  for  the  first  completed  grade 
through  to  the  Pacific,  West  of  I'.dmonton. 
which  is  the  base  of  this  race,  the  Grand 
Trunk  Pacific  has  200  miles  of  grade  complet- 
ed, wdiile  the  Canadian  Northern  has  only  40, 
From  the  Pacific  end.  the  Grand  Trunk  Pa- 
cific has  l."iO  miles  of  erade  completed  to  the 
Canadian  Northern's  70.  For  the  past  two 
years  the  Canadian  Northern  has  not  been  do- 
iii.u  much  «r;idint;  on  its  m;iin  line  wi-st  of 
Fdmonton,  With  the  Grand  Trunk  Pacific 
rails  laid  uitlim  a  few  miles  of  its  proposed 
route,  almost  par.iUel  for  the  whole  <listancc 
west  to  the  mountains.  an<l  with  the  advantagi- 
of  being  ;d)le  to  shi]i  in  suiitdics  .and  outlits  b\ 
rail    right    to    the    \er\    door-    .if    the    coii-trnc- 


tion  camps,  the  Canadian  Northern  will  con- 
centrate its  greatest  consti"uction  etTorts  of  the 
undertaking  of  rushing  its  main  line  through. 
The  Canadian  Northern  will  also  undertake  to 
complete,  ready  for  the  steel,  exclusive  of  the 
bridges,  4on  miles  of  main  line  grade  ever'- 
year  until  its  line  is  completed  to  the  Pacific 
coast.  The  (irand  Trunk  Pacific  is  building  its 
lines  in  IhO  mile  stretches,  while  the  Canadian 
Northern  is  liuilding  its  in  20n  mile  stretches, 
building  2110  miles  from  each  end  of  the  line. 
With  the  completion  of  the  20(1  miles  contract 
west  of  Fdmonton,  the  line  will  reach  the 
.■\thabasca  river  in  the  mountains,  while  the 
200  mile  contract  out  of  Vancouver  will  carr\- 
the  line  to  Kamloops.  With  the  completion 
of  the  4'Ml  miles  next  year,  this  will  firing  the 
two  ends  of  the  line  within  about  300  miles 
of  each  other,  and  in  the  next  year,  which 
will  be  1014,  the  wdiole  line  should  be  t'inished 
whereby  the  east  should  lie  connected  with 
the  west  liv  the  Canadian  Northern  R\ , 

The  Lake  Erie  &  Northern  Ry.'  Co  has 
been  incorporated  in  Canada  to  build  a  line 
from  Port  Dove  on  Lake  Erie,  to  P.aris.  with 
a  branch  from  Paris  to  Glenmorris  and  .\\  r. 
The  company  is  autliorized  to  issue  securities 
to  the  extent  of  $:SO,OllO  a  mile  and  is  also 
authorized  to  build  and  operate  telephone  and 
telegraph  lines  in  its  territory  and  to  oper- 
ate steamships  on  Lake  Erie  and  to  de\elop 
water   powers. 

It  is  reported  in  Montreal,  Can  ,  that  a  sec- 
ond railway  will  be  constructed  between  Levis 
and  Moncton,  Thomas  Malcolm  has.  it  is 
understood,  acquired  the  charter  of  the  Que- 
bec and  New  Brunswick  Ry„  and  contem- 
plates building"  from  Levis  to  St.  Leonard's, 
a  distance  of  174  miles.  From  St.  Leonard's 
the  road  will  run  to  Grand  Falls,  a  distance 
of  12  miles,  and  thence  to  Woodstock,  74 
miles.  From  Woodstock  it  is  (i2  miles  to 
Fredericton.  and  another  20  miles  will  take 
the  road  into  St,  John.  It  is  rumored  that 
the  road  would  be  constructed  in  the  inter- 
ests of  the   CaiKidi;in    Northern. 

Mexico. 

Ihe  National  Railways  of  Mexico,  Jas.  M. 
Reid,  chief  engineer.  City  of  Mexico,  is  as- 
sembling large  quantities  of  material  at  Ta- 
mos, a  station  on  the  Tampico-San  Luis  Po- 
tosi  division,  2")  miles  from  Tampico,  pre- 
paratory to  resuming  the  work  of  constructing 
the  Tampico-City  of  Mexico  Short  Line  of 
the  government  merger  system.  This  road 
was  started  by  the  Mexican  Central  about  \'nc 
years  ago,  about  2-'i  miles  of  grade  and  tr.ack 
being  finished.  When  the  Mexican  Central 
was  acquired  by  the  .government  and  was 
merged  into  the  National  Railways  of  Mexico 
construction  was  suspended.  As  surveyed, 
the  proposed  new  line  will  start  at  Tamos  and 
follow  an  almost  direct  southerly  direction 
through  Ozu-Juama  down  to  within  about  24 
miles  of  the  port  of  Tuxpan,  thence  running 
east  to  that  place,  I'rom  this  point  where  the 
turn  to  I'uxpan  is  made  the  main  line  will 
continue  south  through  the  State  of  Vera 
Cruz  to  .-\nita.  where  it  will  connect  witli 
the  present  branch  line  of  the  National  Rail- 
ways of  Mexico  that  runs  to  the  City  of  Mex- 
ico. From  Tuxpan  a  branch  line  will  be  built 
down  the  gulf  coast  to  a  connection  with  tlic 
Mexican  .Southern  R.  R,  at  Salmoral,  This 
branch  will  pass  through  the  gulf  port  of 
N:iutla.  which  is  at  present  isolated  and  un- 
developed. 


Arkansas. 

The  Johnson  county  coimnissioners,  Clarke- 
ville.  .\rk.,  have  engaged  Civil  Engineer  W. 
A.  Reams,  of  Fort  Smith,  .-\rk,,  to  make  a 
survey  for  the  good  roads  impro\cmcnt  in  the 
county.  The  survey  has  been  started  at  the 
west  line  of  Spadra  township  through  Hart- 
man   and    Coal  Mill    to    the   west   line   of   the 


l(,tie    th<'    road    U 
ill   be  bull   out, 

California. 

4»Bi<ls  will  be  received  until  ;\pril  11  by 
the  County  Board  of  Supervisors,  luireka. 
Cab.  for  the  construction  of  road  8,24n  ft, 
long  from  l''ernd:ile  side  of  the  new  counly 
t>ridge  on    b'.cl    Ruer  to  Clausen's  corner. 


..  ,_..lilornia  state  senate,  Sacramento, 
Cak.  has  passed  two  measures  making  appro- 
priations for  roads  in  Nevada  and  Placer 
counties,  aggregating  $20,000.  to  be  expended 
during  the  next  two  years.  The  first  is  for 
the  maintenance  of  the  state  highway  from 
[•'migrant  (iap.  Placer  county,  over  the  sum- 
mit in  Nevada  county,  to  Donner  Lake,  Neva- 
da   county.      The    apjiropriation    amounts    to 


indicates  work  now  open  for  bids.     -•'  indicates  a  contract  let  recently. 
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^J.lXH.).    The  second  is  for  $K">,OOU  for  the  gen-  \V.    limli    St.,   Imlli    sides,    lUilsted    St.    Ui    S.  jiricc  :):!  els.;  l)Oth  sides   ]-..  'J'.hh   St.,   IHXI  sq. 

eral  improvement  of  the   Lake   Tahoe  wagon  Morgan  St.,  oOO  sq.  ft.,  (i  ft.  wide,  average  tdl  ft.,    average    Idl    1    ft.,    assessment    price    1-")14 

road,   a   state   highwav.     The   improvement   is  l.U  ft.,  assm't  price  loVi  cts. ;  South  Park  .Vve.,  ets. ;  N.  side  W.  Itith  St.,  3600  sq.  ft.,  average 

in  the  nature  of  repair  to  bridges  and  rcstora-  both  sides,  ">0l>  sq.    ft.,  li  ft.  wide,  E.  tiTth  St.  lill,  1  ft.,  cinder  tilled,  assessment  price  IT  cts.; 

tion  of  washed  out  places.  to  .-Xnthony  .•\ve.,  ~W  sq.  ft.,  (i  ft.  wide,  aver-  S.  side  E.  TJd  St.,  7(10  sq.  ft.,  average  lill,  1  ft.. 

Petitions  are  being  circulated  in  Los  .-\nge-  age  111!   1.0  ft.,  assm't  price  ir>V^'  cts.;  S.  State  assessment  price  li)  cts.;  S.  and  S.  K.  sides  E. 

les,   Cal.,  asking   that   the   city   council   attend  St.,  E.  side,  770  ft.  N.  of  107th  St.  to  E.  1  loth  7Jd    St.,   i)500   sq.    ft.,   ti   ft.   wide,   average   fill 

to  the  repairing  of  that  part  of  .-Vnaheim  road  St.,  .'i,*!!*   sq.    ft.,   G   ft.   wide,   average   lill    1.0  J%  ft.,  assessment  price,  'il  cts.;  both  sides  W. 

between   Long   Beach  and  Wilmington,  which  ft.  assm't  price   I5%cts. ;  W.  3-lth   St.,  S.   side  ,!.")th  St.,  1400  sq.  ft.,  average  fill  1  ft.,  assess- 

lies  inside  the  corporate  limits  of  Los  .\ngeles.  S.     Robey    St.    to     S.    Leavitt    St.,    4,000    sq.  mcnt   price  17%  cts.;   N.  side  Waveland  .A.ve, 

The  Assembly,  Sacramento,  Cal.,  has  ft.,  t>  ft.  wide,  average  fill  "J.O  ft.  (cinders),  7.50  sq.  ft.,  average  fill  1  ft.,  cinder  tilled  as- 
amended  .a  bill  calling  for  an  appropriation  assm't  price  I'J  cts.;  Throop  St.  both  sides,  sessment  price  1")%  cts.;  N.  side  W.  -"ilith  PI., 
with  which  to  purchase  the  Big  Oak  Flat  and  W.  00th  St.  to  W.  lOdth  PI..  :).."iOi>  sq.  ft..  |-|00  sq.  ft.,  average  fill  1  ft.,  assessment  price 
Yosemite  turnpike  road,  a  toll  road  leailing  (I  ft.  wide,  average  lill  l.n  ft.  (cinders),  17%  cts.;  N.  side  W.  oOth  St.,  lOilO  sq.  ft. 
from  Big  Oak  Flat  in  Tuolumne  county  t<i  assm't  price  17  cts.;  \V.  \'an  Huren  St.,  S.  average  fill  1  ft.,  assessment  price  lo%  cts.; 
the  'i'osemite  Valley.  The  bill,  as  amended  Center  .Ave.  to  S.  Throop  St.,  (iOO  sq.  ft.,  IJ  both  sides  W.  24th  PI.,  LWO  sq.  ft.,  average 
and  placed  on  rile,  calls  for  an  appropriation  ft.  wide,  average  fill  1.0  ft.,  50  lin.  ft,  cut,  aver-  i\\\  l.o  ft.,  assessment  price  15%  cts. ;  S.  side 
of  $10,000  by  the  state.  The  road  would  age  1.0  ft.,  assm't  price  15  cts.;  Vincennes  W.  lOOth  St.,  11,000  sq.  ft.,  1  ft.  cinder  filled, 
shorten  the  distance  into  the  Valley  and  bene-  Road,  W.  side,  W.  !l5th  St.  to  a  line  134  ft.  S.  assessment  price  17  cts.;  S.  side  E.  119th  St., 
lit  tourists.  W.  of   W.  97th   St.,    11,000  sq.   ft.,  (i   ft.  wide,  tiOOO    sq,    ft.,    average    fill    1%    ft.,    assessment 

San  Joaquim  county.  Stockton.  Cal.,  county  average  fill   1.0   ft.,  assm't  price  15%  cts.;   N.  price  17%  cts.;  both  sides  Warner  .\ve.,  4500 
seat    is  making   verv'good   headway   on   road  Western  .Vve.,  both  sides,  Byron  St.  to  Roscoe  sq.  ft.,  average  fill  1   ft.,  assessment  price  15% 
work  under  the  $1,800,000  bond  issue  of  that  St.,    li'.OOO  sq.   ft.,  (i   ft.   wide,   average   fill  --Mi  cts.;   N.  side  W.   l!)th   St.,  000  sq.  ft.,  average 
county.      Of    the   238   miles   of   road   planned.  ft.,  assm't  price  1!)  cts.;  N.  Whipple  St.,  lioth  (ill  4  ft.,  assessment  price  27%  cts. 
100  miles  are  completed,   or   under  construe-  sides,  .'\ddison  St.  to  Elston  Ave.  3(i0  s(i.  ft.,  li          .J.Bids  will  be  received  bv  the  Board  of  Lo- 
tion.    The  bonds  are  being  sold  as  the  work  ft.  wide,  average  fill  1.0  ft.,  assm't  price   15%  ^^^  Improvements    Chicago'  111     until  11  a    m 
progresses;    so   far  $790,000  worth  have  lieen  cts.;   Belle   Plaine  Ave     S.  .side    Kedzie  .Xve.  _^     -^  r-    j^^.  ^o,,^{^„^^^„^  se^^,.';  „,  i,,^.  foijo^': 
disposed  of,  and  the   supervisors  will  dispose  ,  1   ft.   W..   N.  Kedzie  Ave..  Belle   Plaine  .\ve.  jj,^.  streets  • 
of  $500,000  more  during  .\iiril.  to  1st  alley  N.,  120  sq.  ft.,  6  ft.  wide,  average          '' 

p,   ,         J  fill    1%'    ft.,    assm't    price    17%    cts.;    Berwyn                                               C                              ^ 

UOloraao.  j^^.^   g   gj^^^  jj   Sawyer  Ave.  to  Phinney  .\ve.,                                                ^                             Z       « 

The    Rainbow    Route     association,      Pueblo.  poster   Ave..    N.    Kedzie    Ave.   to   N.    Sawyer                                               =                              .j:       Z  ^ 

Colo.,  has  decided  to  ask  the  legislature,  Den-  .\ve.,  N.  Sawyer  .A.ve.,  Balmoral  .Ave.  to  Fos-           street.                           -'        d       _:          -S        |2 

ver,   Colo.,   for  an   appropiation   of  $50,000  to  ter  .\ve.,  N.  Spaulding  Ave.,  Berwyn  Ave.  to                                                »-'".•=        1:1 

be    used    to    complete    the    Rainbow    highway  F'oster   .Ave.,    Phinney   Ave.   to    Catalpa   .Ave..                                                S        =        =          ?        k? 

from  Pueblo  to  the  L'tah  state  lino,  2,400   sq.    ft.,   (J    ft.   wide,   average    fill   3.0   ft..                                               J        Ho          S       <« 

■ni<:trirt  of  Columbia  assm't  price  9%'  cts. ;  Grand   Ave..   Blooming-  N.  40thct..     670      l^i      9         »      1,143 

UlSlilCl   OI    \-uiuiiiuid.  1-                                                                         ,    ,.  \i\,-    Madison  St 640       1         10           5          9i7 

.„ .      ,         .,  ,,                .      .,  dale  Ave.,  N.  48th  Ave.,  N.  -ilst  .Ave.  and  iN.  t;„,,ti,  o,                          -iOO      l         S         3         460 

^Bids  will  be  received  until  11  a.  Ill,  April  .yj„d  Ave.,  6,000  sq.  ft.  0  ft.  wide,  average  fill  Coles  Ave.' ■.'.■;.■.■.■.■.■.■.■    630      l          SV^      3      1.752 

18,  by  H.  L.  Pettus,  Quartermaster,  Washing-  i ,)  ft,  assm't  price  19%  cts. ;  W.  114th  St.,  W.          System. 

ton.  D.  C,  for  work  of  resurfacing  the  road  1 1.5th  St     Yale  Ave.    Princeton  Ave,  Howard  W.  66th  PI 660      Ig    Ij 

way  at  the  Salisbury.   \.   C.   National  Ceme-  .^^.^  _   Steward   .Ave.,   etc.,    11,000   sq.   ft.,  li   ft.                                                670      ll     fl 

tery.  wide'  average  fill  1%  ft.,  assm't  price  17  cts. ;                                                610      1        10        2u      3,00o 

Georgia.  W.  59th  St.,  W.  iiOth  St.,  W.  61st  St.,  Honore  _,  System.^  ^^               .^  ^^^      _^^      ^^ 

The  citv  of  Macon,  Ga..  will  soon  sell  bonds  St..  Lincoln   St..  Winchester  Ave.,  Robey   St.,  ^;  Lekvitt  St'.'.'.'.'.'.'.'." 6M      1        10 

to  the  amount  of  $900,000  for  the  construction  etc.,  24,000  sq.  ft.,  0  ft.  wide,  average  fill  l.n  ft..  W.  I06th  St.. l.noo      iVi    13%       . 

of  good  roads.  assm't  price  15%' cts. ;  Lawrence  Ave     Roberts  s.  HamiU™  Ave 1.320      1         S^       .          ... 

Illinois  Aye.,  Leland  Ave.,  Windsor  Ave.,  Milwaukee  ^    oakl?v  Ave l!l60      1         714       . 

.  „.           .,    ,              .      ,',        ,       Ti        ,      r  Ave.,   N.  54th   Ave..   N.   5.5th   Ave.,  etc..  6.7iio  ^lley    ..." 640        %      6iA     62     17.r,47 

^Bids    will    be    received    by    the    Board    of  ^^     „   j^    widg_  average   fill   1.0   ft.,  assm't  ,,  System                          _ 

Local  Improvements    (:    A.  V.  Standish    Sec-  p^ice   1-5%  cts.  ;W.   20th   St.,   Jefferson   St.,  to  ^V  Iml  fvl 380      -^4    12          '.         '.'.'. 

retary,   Chicago,  until   11   a.  m.,  April   10,   for  gj^j^    gj      gj^j^    St.    Canalport    Ave.    to    2llth  Howard  Ave,' ■■.:'.... .    SIO      1         9%      . 

constructing    Portland    cement    concrete    side-  c*     unti,   <-:ap=    7  400  so     ft     4   ft    wide    aver-  Howard  Ave T,eO      1%       9H 

walks  as  follows     6  ft.  s,dew.dk  on  both  sides  g''  ^^1.0  ft.  '  assm't  p'rice' 1.5%  ct.s.  W""^  ^!'   ■.".■.■.■.■.    ^      k'  l?""    "         ::: 

Albany  Ave..  Addison  St.  to  Els  on  Road.  L.O  ^                                                        .,                ^     ,,  Sunnysme  A^e!  ■;. . . .    770      1         S'A      8      2.500 

sq.    ft.   to   be   built,   average   fill    1.0    ft.,   assm  t  ^  T    R^rH   of   T  oral    Imnrocements     Aurora            System. 

price   15%   cts-    Carroll   Ave     N     Ann    St    to  •'•   "y  l^oard  ot   Local  improcements,  .->urora,                          .....1,320      3^4»  14.7      . 

x"   Ada  1;t     noOO   sn     ft     n>   f     w^de      to  ^  111.,  for  the  construction  of  a  roadway  m  Oak  w.  51st  St 1,340      3*      14.2       . 

\.   Ada    St.,    6,000   sq.    tt.    (I)    tt.   wide;    to    Ije  between  Galena  Blvd.  .and  a  point  south  S.California 670      2%*  14 

built,   average   hll    1.0   ft,    1,000   Im.    ft   of   cut  .  ^\        Vl  S    Francisco  Ave. ...1,000      2        13.2 

average  1.0  ft,  assm't  price  15%  cts.;  W.  side  ot  Plum  bt  \v.  5lst   1,010      2'A    1.3.S 

Drew  St.,  W.  106th  St  to  W.  107th   St.,  3,200  ^-Bids  will  lie   received  until  11   a.  in.    April  s.  Artesian  Ave^ 660      ly*     11^       . 

sq.  ft,  6  ft.  wide,  average  fill   1%   ft.,   assm't  13.  by  Board  ot  Local  Improvements.  Chicago,  -v   A.Jesian  ANe.....    o3o      1^     ^a%       .          ... 

price  17  cts.;  both  sides  W.  15th  St,  S.  Canal  111.  Charles  A.  V.  Standish.  Secy.,  tor  paving  .si  Artesian  Ave 665      ly*      9.7      . 

St.   to    S.   Union    St..   4,700   sq.    ft.   4    ft   wide,  a  number  of  streets  and  alleys.  S.   Artreian   .Ave S30      1^^     ^8%       .          ... 

average  fill  2.0  ft.  assm't  price  -53  cts.;  E.  side  4'Bids  will  be  received  by  the  Boaril  of  Lo-  ^-  Qan,'pi,eii  Ave.'..'..    535      1 '*     lill      '          ... 

X.  43rd  Ave.,  Wrightwood  .Ave  to  Greenwood  cal    Improvements.    Chicago.    111..    Chas.    .A.    V.  s.  Camphell  Ave 665      IVi     11% 

Terrace,  .540  sq.  ft,  6  ft.  wide,  average  fill  1.0  Standish,  until  11  a.  m.,  April  14,  for  the  con-  S.  Campbell  Ave 665      IH    10.4      . 

ft.,  assm't  price  17%  cts. ;  W.  59th  St.,  S.  Ash-  struction  of  the  following  proposed  sidewalks  :  s     Map?ewood^  \ve   "    665       lU     li.7       '          ... 

land  Ave  to  P.  C.  C.  &  St.   L.  Ry..  5,700  sq.  N.  side  of  W.  Chicago  Ave,  1800  sq.  ft,  aver-  s;   Maplewood   Ave..    535      1         9%       . 

ft!,  6  ft.  wide    average  fill  1.0  ft.,  assm't  price  age   fill   7.0   ft,   assessment  price  20  cts;   both  s.    Maplewood   .\ve..    66.5      1%    11.7      . 

17%  cts.;  N.  Francisco  Ave.,  both  sides,  Grace  sides  Dayton  St.,  500  sq.  ft.  average  fill  5   ft..  _5-    Map,|^,ood   A^-t'.'.    S30      19          :          ::: 

St.  to  Waveland  .Ave.,  .300  sq.  ft,  0  ft.  wide,  assessment  price,  33  cts;  both  sides  Eddy  St.,  i?;   Rockwell   St 665      1%     11. S 

average  fill  1.0  ft.,  assm't  price  15%-  cts.;  both  750  sq.  ft.,  average  fill  1.0  ft.,  assessment  price  S.   Rockwell   St 533      1          o._7 

sides  N.  Francisco  Ave.,  Irving  Park  Blvd.  to  1.-,%  cts.;  W.   side   N.  44th  .Ave.,  4400  sq.   ft.  |-   gock^:|l{   It;;.::    665      l4    w.'a      '.         '.'.'. 

Byron  St.,  1-511  sq.  ft.  to  be  built,  0   ft.   wide.  average    fill    1.0    ft,    125   lin.    ft.   cut,    avera.ge  s!   Rockwell   St 830      1          9 

average    fill    1.0    ft,    assm't    price    15%    cts.;  depth  1  ft,  assessment  price  15%  cts. ;  W.  side  W.   34th   St Sio      1        10 

Grace    St.,   both    sides,    N.    Mozart   St.   to    N.  N.  .52d  Ave.,  1900  sq.  ft,  average  fill  1  ft,  cin-  l^'' camph'eir  We: ! ! '.    670      1         9%       !         '.:: 

Francisco  .Ave.,  7-50  sq.  ft,  6  ft.  wide,  average  der  filled,  assessment  price   15%  cts.;   S.   side  \v.   ,5-ui   St... .......    250      1%    12.7  l.'.n    49.500 

fill   1.0   ft,   assm't   price   15%   cts.;   both   sides  W.  59th   St.,   LJOO  sq.   ft.,  average   fill   1%    ft, 

Houston  Ave.,  E.  90th  St.  to  E.  98th  St.,  11.000  assessment  price   17  cts.;   both   sides   Fry   St..           'Bnck. 

sq.   ft.,  6  ft.  wide,  average  fill   1.0  ft,  400  lin.  288  sq.  ft.  average  fill  1.0  ft.,  assessment  price           This   letting  is  111  accordance  with  the  new 

ft.  of  cut.  average  .9  ft.  assm't  price  15%  cts.;  21  cts.;  both  sides  Fav  St.,  840  sq.  ft.,  average  specifications,  copies    of    wdiich    may    lie    ob- 

So.  Leavitt  St.,  W.  side  35th   St.  to  37th   St.,  f,ll  f,   ft,  assessment  price  29  cts.;   both  sides  tained   at   the   office   of   the   Engineers   of  the 

3,000   sq.   ft,  average   fill   1.0   ft,  assm't   price  Fox  PI..  1200  sq.  ft.  average  fill  4  ft,  assess-  Board  of  Local  Improvements,  2nd  floor  City 

15%  cts.;  Lowe  .Ave.,  both  sides,  W.  35th  St.  mcnt  price  25  cts.;  both  sides  W.  Huron   St..  Hall. 

to  W.  36th  St..  300  sq.  ft,  6  ft.  wide,  average  liinO    sq.    ft,    average    fill    1%    ft.,    assessment           •J"Bi<'s    ^yi"    ''^    received    by    the    Board    of 

fill  r%  ft.,  assm't  price  15%  cts.  per  sq.  ft.;  N.  price  20  cts.;   N.  side  W.  Kinzie  St.  4800  sq.  Local    Improvements.    Cicero.    111.,    until    8    p. 

Mozart  St.,  both  sides,  Grace  St.  to  Waveland  ft,  average  fill   1    ft.,  lin.   ft.  cut  500,  average  m..   .April    11,   1911,   for  paving  the    following 

.Ave..  2,000  sq.   ft.,  average   fill   1.0    (cinders),  Icpth    1%   ft,   assessment   price   15%   cts.;    N.  streets;     23d  pi..  52d  .Ave.  to  48th  Ave..  24  ft. 

assm't    iirice    17   cts.;    N.    Mozart    St.,    Irving  side  \V.  Kinzie  St.,  3600  sq.  ft.,  avera.ge  fill  1  ft,  roadwav ;  24th   St.,  .52d  .Ave.  to  48th   .Ave..  -" 

Park  Blvd.  to  Byron   St.,  W.  side,  150  si\.   ft.  ];„.  ft.  cut  .300,  average  depth  1  1/6  ft.,  assess-  ft   roadway;  24th  pi..  .52d  Ave.  to  48th  .Av.  . 

6  ft.  wide,  average  fill  1.0  ft.   (cinders),  assm't  mcnt   price   15%  cts.;   S.   side  Lawrence  .Ave..  24  ft.  roadwav;  .52d  .Ave.,  23d  St.  to  25th  St. 

price   17   cts.;    W.    103rd    St.,    N.   side,   LTnion  4000  sq.    ft,  6   ft.  wide,  average   fill  4   ft.,  as-  12  ft.  roadway,  e.  %  of  street;  51st  .Ave.,  23d 

Ave.  to   S.   Sangamon    St..   1.200   sq.    ft,  0   ft.  sessment    price   27%    cts.;    both    sides    Mather  St.  to  25th  St.,  24  ft.  roadway,  and  .50th  .Ave., 

wide,  average  fill  1.0  ft.  assm't  price  17%  cts.;  St.,  4800  sq.   ft,  average  lill   5  ft,  assessment  23d  St.  to  2.5th  St.,  25  ft.  roadway,  2..590  (ap- 

•J"  indicates  work  now  open  for  bids.       i*^  indicates  a  contract  let  recently. 
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proximately)  sq.  yds.  vitrilK'd  paving  brick  on 
macadam  foundation.  Iti.iiiid  en.  yds.  excava- 
ting and  500  cu.  yds.  tilling.  I'lMTO  lin.  ft.  con- 
crete combined  curb  and  .ynttcr,  51  manholes 
to  be  brought  to  grade,  tlii  catch  basins  to  be 
brought  to  grade  and  coiniecled  to  curb  with 
'.<-\n.  tile  pipe.  Payments  shall  be  by  voucher 
and  bond.  5-year  plan,  the  I.Avn's  portion  to  be 
jiaid  in  cash  before  I'cb.  IJ,  1S|2.  Cash  or 
certified  check  on  a  Ciok  Comity  Bank  for  M 
per  cent  of  bid  must  accompany  proposal. 
Plans  and  specifications  ,,n  ilk-  at  office  of 
Chas.  Stoefifel.  Town  (Krk.  Cicero,  111.  Geo. 
Comerford  is  Presideiii  .ind  jno.  I'orrest  Sec- 
retary of  the  Board. 

®The  board  of  loc.il  nnprovements  of 
.Springfield,  111.,  has  been  awarded  the  contract 
for  the  paving  of  14th  St.,  from  Cook  to  South 
(irand  Ave.,  to  Richard  l^gan  for  $1.55  per 
sfi.  yd.,  $n..j3  for  tool  finished  curbing,  and 
$11.41   for  machine  finished  stone. 

®The  city  council  of  Murphysboro,  111.,  has 
awarded  the  contract  for  aiiother  $21,000 
worth  of  paving  to  the  Alever-Thomas  Co., 
of  East  St.  Louis,  111. 

®The  following  sidewalk  contracts  have 
lieen  awarded  by  the  I'oard  of  Local  Im- 
provements of  Chicago :  Archer  Ave.,  40th 
Ave.  to  51st  St.,  H.  P.  Larsen.  I54-i  N.  Rock- 
well St.;  Belden  Ave..  51  si  .\ve.  to  53d  Ave. 
Siewert  Callsen  Co..  :!Sii5  .Milwaukee  Ave.; 
45th  Ave.,  Milwaukee  .Ave.  to  .\ddison  St., 
Siewert  Callsen  Co.;  5!lth  St..  .Albany  Ave;  to 
Kedzie  Ave..  Chas.  Chambers  &•  Son.  5256  S. 
Wood  St.;  Honian  .Ave..  MTth  PI.  to  .-iOth  St., 
II.  P.  Larsen;  Hermitage  .Ave,,  0"tli  St.  to 
Beverly  .Ave.,  Chas.  Chandlers  &■  Sim;  Kings- 
lon_.Ave..  T9th  St.  to  711  ft.  south.  Jas.  Porter. 
155i  E.  !t4th  St.;  KL'd  St..  Indianaiinlis  .Ave.  to 
lowing  Ave..  Hanson-Undine  Co..  28-58  E.  8:W 
St.;   106th  St..  Avenue  "L"  to  Calumet  River. 

11.  P.  Larsen;  St.  Louis  .Ave..  :!8th  St.  to  :39th 
St..  H.  P.  Larsen:  :^,8th  St..  Kedzie  .Ave.  to 
I  Ionian  .Ave..  Fred  J.  Xerger ;  !l2d  St.,  Vin- 
cemies'Ave.  to  210  ft.  W.,  hVed  J.  Nerger ; 
Cornelia  .Ave.,  45th  .A\e  to  lOth  .Ave.,  Siewert 
Callsen  Co.;  .STth  PI..  Sp.-ilding  Ave.  to  2!i!l.05 
ft.  \V..  H.  P.  Larsen;  I  12th  St..  Stewart  .Ave. 
to  C  &  W.  I.  R.  R..  .\  P  Larsen.  l:«22  Indi- 
ana .Ave.;  70th  St..  121  ft.  1-;.  of  Vincennes 
Ave.  to  S.  Park  .Ave..  .A.  L.  Strachan.  57M7  S. 
-May   St. 

Indiana. 

•{•Bids  will  be  received   until   I'l  a.  m..  .April 

12.  by  Board  of  Public  Improvements,  Indian- 
apolis, Ind.,  for  the  following  street  improve- 
ment contracts:  For  the  improvement  of 
Washington  Boulevard,  from  S.  property  line 
of  32nd  St..  to  S.  property  line  of  34th  St., 
by  grading  and  paving  the  roadwav ;  the  im- 
provement of  DeFrees  St..  from  E.  property 
line  Temple  Ave.,  to  \\'.  property  line  of  first 
alley  E.  of  Temple  .\ve..  by  curbing  the  outer 
edge  of  the  roadwa>  ;  im]irovement  of  Tre- 
mont  .Ave.,  E.  side  from  X.  curli  line  Morris 
St..  to  S.  propertv  line  Wilkins  St.,  by  grad- 
ing and  paving  the  sidew.dks ;  improvement  of 
Raymond  St.,  from  E.  curb  line  of  Madison 
.Ave..  N.  side,  and  from  I-'.,  property  line  of 
-Madison  -Ave..  S.  side,  to  W.  curb  line  of  East 
St..  N.  side,  and  to  the  J.  M.  &  1.  R.  R.  tracks, 
by  grading  and  paving  the  sidewalks. 

•l«Bids  wdll  be  received  until  1<1  a.  m.,  .April 
'<.  by  Board  of  Cass  County  Commissioners. 
Logansport.  Ind.,  for  the  construction  of  a 
macadamized  road  in  Noble  township.  J.  E. 
I'-lder  is  County  .Auditor. 

4*Bids  will  be  received  until  \"  a.  m.,  .April 
0.  by  Board  of  Laporte  County  Commissioners 
at  La  Porte,  Ind..  for  the  construction  of  a 
macadamized  road  in  (-'enter  and  Springfield 
townships.  Fred  A  llausbeer  is  .Auditor  of 
the  County. 

®The  hoard  of  county  commi.ssioners,  .An- 
derson. Ind..  on  March  20  received  the  follow- 
ing bids  for  building  seven  additional  gravel 
roads  under  the  provisions  of  the  three  mile 
law;  it  is  reported  the  contracts  have  been 
awarded  to  the  lowest  bidder  in  each  case: 
The  .Alfred  Rector  Roail  —  Butcher  &  McCord. 
$14,024:  J.  D.  Reason  &  Co.,  $14,124;  Tohn  R. 
Mason.  $14,124;  Thurston  &  Steele.  $13,000; 
Burke  Bros.,  $12,830;  AI.  H.  Downey,  $16,134: 
Madison   Construction     Co..     $13,087;     -Ayers 


Construction  Co.,  $12,l).-<li;  Siilli\an,  .Mason  S: 
Sullivan.  $ll,(i,5(l.  The  Alfred  Zellar  Road- 
John  B.  Mason,  $4,425;  Jnhn  1).  Reason  &  Co., 
$4,787;  Beutcher  &  AlcCord.  $1,"34;  Ryan  & 
Son,  $4,244;  Burke  Construction  Co.,  $4,387; 
J.  E.  Thurston.  $4,180:  .Avers  Construction 
Co..  $5,280;  Sullivan,  .Mason  Sr  Sullivan  $4,- 
000.  The  William  Dillmger  Road— Joe  E. 
4'hurston,  $1,788;  .Mailismi  t'oiistruction  Co.. 
$1,450;  Sullivan.  Mason  &  Sullivan.  $1,760. 
The  Kirkman  Road— John  ().  Potter,  $0,101; 
Green  &  Hardie.  $6,800;  .M.  II.  Uowney,  $7,- 
495;  Madison  Construction  Co.,  $6,900.  The 
-A.  B.  Summers  Road— M.  H.  Downey,  $0,750 ; 
Madison  Construction  Co.,  $8.:.150 ;  Sullivan, 
-Vlason  &  Sullivan.  $7,800;  J.  O.  Potter,  $7,871. 
The  -A.  J.  Harding  Road — Madison  Construc- 
tion Co..  $2.i;36.  The  1'.  1'.  llarbit  Road- 
Madison  Construction  Co..  $1.!)75. 

®The  Board  of  County  Commissioners.  No- 
blesville,  Ind..  receixed  bids  Aharch  3  for  the 
construction  of  six  gra\el  ro:ids :  the  contract 
for  five  roads  being  let  as  tnllnws:  11.  L. 
Findley.  Noblesville.  one  road,  $8,174;  -Albert 
Fox,  Nolilesville,  two  roads  at  $4,201  and  $1.- 
893:  Haverstick  &  Holleraii,  Noblesville,  $6.- 
385  and  $8,686.  Bids  were  rejected  for  the 
sixth   road. 

®The  county  commissioners  at  Lafayette. 
Ind.,  awarded  the  contract  for  the  building  of 
the  Carl  Higley  road  in  Wabash  township 
to  Snyder  &  Barnett  of  Frankfort  for  $6,0!»5. 

®The  county  commissioners,  Brazil.  Ind.. 
have  awarded  the  contracts  for  two  .gravel 
roads  as  follows:  Schauwecker  &:  Co..  Harris 
road  in  Van  Buren  township  for  $0.3!»4 ;  A.  M. 
Shattuck.  Goddard  ro^d  in  Dick  Johnson 
township  for  $18.22o, 

.A  petition  has  lieen  circulated  by  the  farm- 
ers of  Oil  township.  Perry  county,  Canne'ton. 
Ind.,   for  the  purpose  of  getting  better  roads. 

Iowa. 

©Hamilton  &  Schwartz  of  Shenandoah  have 
been  awarded  the  contract  by  the  city  of  Red 
(-)ak.  la.,  for  the  construction  of  .33  blocks  of 
brick  pavement,  amount  to  25,411  sq.  yds., 
for  $1.83  per  sq.  vd..  cement  work.  $0.51  to 
$0..53  per  lin.  ft. 

®Flinn  &  Hanli.>n.  212  .Aiueric:iii  Block. 
Sioux  City,  la.,  ha\e  been  awarded  the  con- 
tract by  the  city  of  Siou.x  Cit>  for  the  con- 
struction of  brick  pavement  on  Virginia  St.. 
from  1st  to  3d  Sts..  for  $^-1.35  per  sq.  yd.  The} 
also  have  the  following  contracts:  Concrete 
paving  on  8th  St.,  from  Jackson  to  Jennin.gs 
St.,  at  1.24%  per  sq.  yd.,  and  concrete  paving 
on  Jennings  from  5th  St.  to  alley  north  of  13th 
at  $1.28  per  sq.  yd.  Bids  were  opened 
March  25. 

A  resolution  has  been  introduced  in  the 
city  council  of  Council  Bluffs,  la.,  jiroviding 
for  the  repavement  of  Alain  St.,  south  from 
First  Ave.  to  its  intersection  with  Pearl,  and 
of  Broadway  from  First  to  Second  Sts.,  and 
from  .Sixth  to  Eights  Sts. 

The  Comiuercial  club  of  Denison.  la.,  is 
canvassing  the  proposition  to  p:i\e  the  leading 
streets  of  the  cit\ . 

The  city  council  of  Harl.in.  l,i,.  has  :i<lopted 
a  resolution  of  necessity  providing  for  the  pav- 
ing of  a  number  of  blocks  with  concrete  pav- 
ing. It  calls  for  a  4-in.  concrete  foniKLilioii 
with  a  2-in.  cenirnt  surf.ace. 

Kansas. 

The  Reno  ccniiit>  (■onimissuiiiers.  llulchin- 
son.  Kan.,  iilan  to  build  an  oiled  highway 
through  the  sand  hills  niiining  from  Kearney 
south  to  L'lysse^.  St.ate  Highway  Engineer 
W.  S.  Geariiart.  Topek.i.  has  inspected  the 
route  of  the  proposed  mad. 

The  city  commissioners  of  Wichita.  Kan., 
have  decided  to  call  for  bids  for  the  p.aving 
of  Main  .St..  between  English  St.,  and  Mur- 
dock  .Ave.  City  Engineer  Bert  C  Wells  has 
estimated  the  dst  at  ,$70.i)M, 

Louisiana. 

.At  a  recent  mass  meeting  held  in  Baton 
Rouge.  La.,  it  was  decided  to  ask  the  police 
jury  to  call  a  special  election  to  submit  the 
(|uestion  of  a  levy  of  a  tax  of  2%  mills  to 
yield  $375.0fio,  half  for  good  roads  and  half 
for  a  new  courthouse. 


The  mayor  of  Baton  Ruuge,  La.,  has  been 
notified  by  P.  M.  Kerr,  chief  of  the  state 
board  of  engineers,  that  maps  are  being  drawn 
and  profiles  made  of  North  St.,  preparatory  to 
estimating  the  cost  of  making  a  model  road 
out  of  North  St..  and  gr.aveling  the  thorough- 
fare. 

An  election  will  probably  be  held  m  Baton 
Rouge,  La.,  soon  to  vote  on  the  issuance  of 
bonds  to  build  a  court  house  and  jail ;  also  for 
good  county  roads,  drainage,  etc.  Joseph  Gihe- 
lin,  Pres.  of  Police  Jury.  Baton  Rouge,  has 
charge  of  the  work. 

Maryland. 

^Bids  will  lie  received  until  noon,  -April  6, 
by  Highways  Commissioner,  Towson.  Md., 
for  the  following  improvements:  No.  1.  Vit- 
rified Brick  Paving.  Highland  .Ave.  and  Cough 
St..  Highlandlown,  Md.  No.  2.  Sewer,  from 
Baltimore  and  Third  Sts.  to  Fayette  St.,  as 
per  plans.  Highlandtown.  Md.  Plans  and  speci- 
fications can  be  seen  in  the  office  of  the 
Highways  Commission,  Towson,  Md.,  and 
blank  proposals  can  be  secured.  Henry  G. 
Shirley  is  Baltimore  County  Roads  Engineer. 

-A  delegation  of  Baltimore  citizens,  headed 
by  Senator  John  Walter  Smith,  appeared  be- 
fore the  state  roads  commission,  Baltimore, 
W.  W.  Crosby,  chief  engineer,  to  ask  permis- 
sion to  ,go  ahead  with  the  construction  of  the 
road  between  Pocomoke  City  and  Snow  Hill 
under  the  supervision  of  the  county  commis- 
sioners. The  commissioners  have  authorized 
the  county  commissioners  to  begin  work.  The 
commissioners  have  also  authorized  the  adver- 
tisement of  liids  on  the  road  from  Monrovia 
to  Newmarket  in  Frederick  county. 

City  Engineer  B.  T.  F'endall,  of  Baltimore. 
Md.,  has  submitted  specifications  for  appro.xi- 
mately  $200,000  worth  of  city  paving  to  the 
board  of  estimates.  .As  soon  as  the  specifica- 
tions are  approved  bids  will  be  advertised  for. 

Michigan. 

•J«Bids  will  be  received  until  8  p.  m..  .April 
6,  by  Board  of  Public  Works,  Grand  Rapids, 
Mich.,  for  two  street  flushing  machines  for 
the  city  of  Grand  Rapids.  Henry  J.  Klevorn 
is  President  of  the  Board. 

County  Engineer  Sawyer,  of  Menominee 
County,  Menominee,  Mich.,  is  making  investi- 
.gation  as  to  the  relative  merits  of  the  differ- 
ent road  machinery  that  is  proposed  to  be  pur- 
chased liy  the  county. 

Minnesota. 

®John  Page  of  Maiikato.  Minn.,  has  been 
awarded  the  contract  by  the  City  Council  of 
that  city  for  furnishing  two  sprinklers  for 
street  work  for  $300.  Bids  were  opened  March 
20  by  Geo.   R.  Rodman,  Deputy  City  Clerk. 

The  Minesota  state  highway  commission.  St. 
Paul.  Alinn..  and  G.  W.  Cooley,  state  engi- 
neer, have  formulated  a  plan  for  work  under 
the  $150,000  yearly  appropriation  law.  The 
idea  includes  the  appointment  of  several  as- 
sistant engineers  to  have  control  over  the  road 
and  bridge  work.  The  new  appropriation  will 
not   be  available  until   -August. 

Missouri. 

The  road  overseers  I'f  (ireeiic  County. 
Sprin.gfield,  Mo.,  have  decided  to  take  up  the 
matter  of  improvin.g  the  public  highways  under 
;i  county-wide  plan, 

Nebraska. 

The  city  council  of  ( )iiiaha.  Neb.,  has  passed 
ordinances  providing  for  the  repaving  or  pav- 
in.g  of  the  followin.g  streets:  20th,  Fowler  to 
Meredith;  Davenport,  11th  to  13th  and  30th 
to  38th;  31st  from  Po|)pleton  to  Wordsworth; 
35th.  Leavenworth  to  Howard;  Castellar. 
from  the  Boulevard  to  32iid. 

New  Jersey. 

4-Bids  will  be  recencil  until  |0::M  p.  in,. 
April  15,  by  City  Council.  .Swcdesboro,  N.  J., 
for  the  construction  of  an  imiiroved  road  or 
street  on  Railroad  .A\e.  in  the  Borough  of 
Swedesboro,  beginning  at  the  edge  of  the 
stcme  pavement  on  Main  St.  and  extending 
over  Railroad  Ave.  to  the  ri.ght-of-way  line  of 
the  West  Jersey  and  Seashore  Railroad,  a  dis- 
tance of  850  ft.     Said   road  to  be  constructed 


4-  indicates  work  now  open  for  bids.      •'  indicates  a  contract  let  recently. 
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ill  all  respects  in  accorilance  with  tho  plans  anil 
specilications  nn  lllo  at  the  nt^ioe  of  WilUani 
C.  (."altell,  l-".i)sini-er.  Weiionah.  X.  .1.,  ami  also 
tin  (ilo  at  the  office  of  the  State  Commissioner 
of  Public  Koails.  Trenton,  X.  J. 

The  Ciloueester  County  Stone  Road  Com- 
mittee, Wiuxlhury,  X.  )..  h.is  apportioned  ?li>,- 
iHKi  for  repairs  to  the  roads  in  Ciloueester 
county,  with  the  expectation  that  the  county 
would  receive  a  liheral  portion  of  the  state 
automobile  money. 

Nevada. 

The  Xcvada  lesislature.  Carson.  Xev..  has 
passed  a  law  providiug  for  the  use  of  convict 
labor  on  a  system  of  state  highways.  The 
labor  is  to  be  voluntary,  a  small  payment  to  be 
credited  to  tJae  men  who  elect  to  enter  tlie 
roadmakinj;  camps.  In  addition,  an  allouauce 
of  10  days  otT  their  sentence  is  to  be  made  for 
each  tJO  days  of  work. 

New  York. 
•I«Bids  will  be  received  until  1  p.  ni  ,  .April 
■-'8.  by  State  Road  Commission,  of  Highways. 
.Mhany,  N.  V.,  for  the  improvement  of  the 
following  highways :  Broome  County,  Road 
No.  !Hl2,  o.^^n  miles:  Cattaragus  County.  Road 
Xo.  50!)!>,  .3(i  miles :  Cayuga  County,  Road  Xo. 
."ilOl,  1.83  miles;  Chetuung  County,  Road  No. 
888,  3.72  miles:  Clinton  County,  Road  Xo. 
.')I02,  7.00  miles;  Dutchess  County,  Road  Xo. 
89.5,  l.Ot)  miles:  Fulton  County,  Road  Xo.  'Al. 
|>."J8  miles;  Herkimer  County,  Road  Xo.  .Mil."), 
1.88  miles:  Monroe  County.  Road  No.  .")n!)7, 
l.uii  miles:  Oneida  County.  Road  Xo.  .">o(ll. 
l.illi  miles;  Schenectady  County,  Road  Xo. 
olio.  ■L1.42  miles;  Seneca  County,  Road  No. 
.">il87,  -xfl.!  miles:  Seneca  County.  Road  No. 
.")100,  2.50  miles;  Steuben  County,  Road  No. 
!)0t).  .5.98  miles ;  Steuben  County,  Road  No. 
907,  4.13  miles;  Steuben  Countv,  Road  No. 
5094,   2.50   miles;    Suffolk    County,   Road    Xo. 

5111,  5.02   miles;    SuiTolk    County,    Road    Xo. 

5112,  4.99  miles;  Sullivan  Countv  Road  Xo. 
890,  4.87  miles:  Ulster  County,  Road  Xo.  5114. 
3.82   miles ;     Washington   County.     Road   Xo. 

5113,  3.75  miles;  Wayne  county  Road  Xo. 
!>20,  3.0O  miles :  Westchester  County,  Road  Xo. 
901.  1.89  miles;  Wyoming  County,  Road  Xo. 
894,  3.-56  miles.  .\n  alternative  proposal  to  be 
endorsed  at  "5111-12  combined"  will  also  be 
received  for  the  following  roads  combined  in 
one  contract,  viz. :  Suffolk  County,  Roads  Xos. 
5111  and  5112,  10.01  miles.  Maps,  plans,  speci- 
fications and  estimates  may  be  seen  and  pro- 
posal forms  obtained  at  the  office  of  the  Com- 
mission in  Albany.  N.  Y..  and  also  at  the  of- 
fices of  Division  Engineer  Spencer  J.  Stew- 
art. Columbus  Hall,  Poughkeepsie,  N.  Y..  for 
highways  in  the  counties  of  Dutchess,  Nassau. 
Orange",  Putnam,  Suffolk.  Sullivan.  Ulster  and 
Westchester;  at  the  office  of  Division  Engi- 
neer Harry  P.  Willis,  Humane  Building,  .M- 
banv.  X.  Y.,  for  highw^ays  in  the  counties  of 
Clinton.  Columbia.  Essex.  Fulton.  Montgom- 
erv.  Rensselaer,  Schenectady.  Warren  and 
Washington;  also  at  the  office  of  Division  1mi- 
gineer  Guy  H.  Miller.  Cleveland  Building. 
Watertown,  X.  Y..  for  highways  in  the  coun- 
ties of  Herkimer.  Oneida  and  St.  Lawrence; 
also  at  the  office  of  Division  Engineer  Fred 
W.  Sarr.  South  Clinton  and  West  Jefferson 
Sts.,  Svracusc,  N.  Y..  for  highways  in  the 
counties  of  Cayuga,  Madison.  Onondaga.  Sene- 
ca and  Wayne;  also  at  the  office  of  Division 
Engineer  M.  W.  Wilbur.  423  Cutler  Building, 
Rochester,  N.  Y.,  for  highways  in  the  coun- 
ties of  Cattaraugus,  Erie,  Genesee.  Livingston. 
Monroe  and  Wvoming ;  and  also  at  the  office 
of  Division  Engineer  Paul  JMcLoud.  Press 
Building.  Binghamton,  N.  Y.,  for  highways  in 
the  counties  of  Broome,  Chemung  and  Steu- 
ben. 

^iBids  will  Ik-  received  until  7:30  p.  m.. 
April  17.  by  (irover  E.  Yerdon.  City  Clerk. 
Johnstown,  N.  Y..  for  bituminous  macadam 
paving  and  stone  curbing  on  East  and  West 
State  Sts.  The  work  will  include  the  follow- 
ing approximate  quantities,  8..'')3.5  sq.  yds.  of 
bituiuiuous  macadam  on  East  State  St.;  3.280 
sq.  yds.  of  bituminous  macadam  on  West  State 
St. ;'  3.000  ft.  of  stone  curbing  on  East  State 
St.;  900  sq.  yds.  of  cobble  gutter  on  East  State 
St.;    985    sq.   yds.    of   cobble   gutter    mi    West 


State  St.  Bidders  are  required  to  submit  a 
cerlilied  check  of  $.")0n  with  bid.  Plans,  iiro- 
liles  and  speci'ications  may  be  seen,  and  blank 
fiirms.  and  all  necessary  information  olitaincd 
at  the  office  of  the  City  F'ugineer. 

•{•liids  will  he  received  until  10  a.  m..  .\pril 
|.^.  by  ICdward  F".  Hennessey,  Town  Clerk,  of 
.Mount  Pleasant,  at  his  oftice  on  Corllandt  .St.. 
North  Tarrytown,  X.  Y.,  for  improvement  of 
ihe  following  roads:  Hiirdscrabble  Road,  from 
the  I'lcasamville-Ossining  Road  northerly  to 
the  Town  Line,  a  distance  of  2.07  miles;  Bare 
Ridge  Road,  from  the  easterly  line  of  the  Vil- 
la.ge  of  Pleasantv  ille  to  Kin.g  St.,  a  distance  of 
l.iin  miles. 

+Bids  will  be  received  until  1  p.  m..  .\pril 
2li,  by  State  Road  Commission  of  llighwa\s, 
.■\lhany.  N.  Y.,  for  the  improvement  of  the 
following  highways:  Fsse.x  County,  Road  No. 
891,  5.!19  miles;  Dutchess  County.  Road  Xo. 
709,  1.811  miles;  Dutchess  County,  Road  No. 
748,  5.-l(i  miles;  Erie  County,  Road  No.  914, 
3..")2  miles;  Erie  CoutUy,  Road  No.  915,  l.lti 
miles:  b>ie  County.  Road  No.  91(!,  2.30  miles; 
b:rie  County.  Road  No.  917,  4.11  miles;  Herki- 
mer County  Road  No.  4(JU,  5..")()  miles:  Liv- 
ingston County,  Road  No.  717,  5.87  miles: 
.Madison  County,  Road  No.  908,  2.07  miles; 
Montgomery  County.  Ro;id  No.  889,  0.04 
miles;  Nassau  County,  Road  No.  5106,  2..50 
miles ;  Onondaga  County,  Road  No.  897,  4.24 
miles:  Orange  County,  Road  Xo.  416,  6.I11 
miles;  Rensselaer  County.  Road  Xo.  5ln8,  n.2n 
miles:  Essex  County.  Road  No.  5117.  (i.nii 
miles;  .Steuben  County,  Road  No.  904,  l.(i4 
miles:  .Steuben  County,  Road  No.  9o5,  3.9n 
miles;  Suffolk  County,  Road  No.  912,  6.(i9 
miles ;  Sullivan  County,  Road  No.  824,  3.38 
miles;  Ulster  County,'  Road  No.  921,  2.13 
miles:  Wayne  County,  Road  No.  919,  3.81 
miles :  Westchester  County,  Road  No.  900.  4.26 
miles;  Wyoming  County,  Road  No.  893.  3.61 
miles;  St.  Lawrence.  County,  Road  No.  5115, 
4.74  miles ;  St.  Lawrence  County.  Road  Xo. 
5116,  5.43  miles.  .An  alternative  proposal  to 
be  endorsed  as  "5115-16  combined"  will  also 
be  received  for  the  following  roads  combined 
in  one  contract,  viz. :  St.  Lawrence  County. 
Roads  Nos.  5115  and  5116,  10.17  miles. 

4*Bids  will  be  received  until  1  p.  m.,  .\])ril 
24.  by  State  Commission  of  Highways.  Al- 
bany. N.  Y.,  for  the  improvement  of  the  fol- 
lowing highways:  Columbia  County,  Road  No. 

5103,  5.00  miles ;  Columbia  County,  Road   No. 

5104,  4.5(1  miles;  Dutchess  County.  Road  No. 
•5092,  4.15  miles;  Dutchess  Countv,  Road  No. 
.509."),  1.33  miles;  Erie  County,  Road  No.  913, 
1.77  miles;  Fulton  and  Montgomery  Counties. 
Road  No.  509(),  3.03  miles ;  Herkimer  County. 
Road  No.  465,  5.43  miles;  Livingston  County. 
Road  No.  716,  2:23  miles;  Madison  County. 
Road  No.  883.  2.14  miles;  Montgomery  Coun- 
ts Road  No.  5109,  4.79  miles;  Nassau  Comity 
Road  No.  898.  2.88  miles;  Onondaga  County, 
Road  No.  896,  2.43  miles :  Orange  County. 
Road  No.  415,  3.18  miles;  Putnam  County, 
Road  Xo,  909,  4.56  miles ;  Putnam  County, 
Road  No.  5098,  1.14  miles;  Rensselaer  County 
Road  No.  5107,  0.40  miles;  Steuben  Countv. 
Road  No.  903,  2.07  miles ;  Ulster  County.  Road 
No.  310,  4.25  miles;  Wayne  County.  Road  No. 
918,  1.16  miles;  Westchester  County.  Road 
No.  899,  .").08  miles;  Wyoming  County,  Road 
No.  892,  1.43  miles;  Genesee  County,  Road  No. 

922,  1.85   miles;    Genesee    County.    Road    No. 

923,  4.70  miles.  .An  alternative  Proposal  to 
be  endorsed  "5103-4  combined"  will  be  received 
for  the  following  roads  combined  in  one  con- 
tract, viz. :  Columbia  Countv,  Roads  Nos.  5103 
and  5104,  9.-50  miles. 

®On  March  21,  George  Mc.Aneny.  President 
Borough  of  Manhattan.  New  York  Cit\ . 
.-iwardcd  the  contract  for  the  widening  and 
repaving  of  23d  St.,  between  2d  and  10th  .Avcs.. 
to  the  Republic  Construction  Co..  18  Broad- 
way. New  York,  at  $118,448. 

®The  State  Highway  Commission,  .Albany, 
N.  Y.,  has  awarded  the  following  contracts  for 
state  road  work,  for  which  bids  were  openc<l 
March  22  and  24:  Road  Xo.  886,  Lexinglon- 
Prattsville.  Green  County.  4.19  miles.  De  Graft' 
S:  flogebooni.  Kingston.  N.  Y..  $5.").847.  on  re- 
siduum ;  Road  No,  887.  South  Cairo-Cairo, 
(ireene  County.  3.1.")  miles,  De  Graff  &  Hoge- 


boom.  Kingston,  N.  Y.,  on  residuum.  $36,118; 
Road  .No.  5.ti90,  E.  I'embrokc-Pembroke,  part 
2,  tireene  County,  4.77  miles.  Hucknell  Con- 
struction Co.,  Albion,  X.  Y.,  on  residuum.  $.50,- 
oni);  Road  No.  874,  Nobleboro-jMorehouseville, 
Hamilton  Countv,  5  miles,  Creeden  &  Piton. 
27  William  St..  New  York  City,  $49,670;  Road 
No.  5.077,  Martinsburg-Turin,  Lewis  Countv. 
3.11,-^  miles.  Thomas  .Shaugbnessy  Co.,  .Albanx. 
on  residuum,  $35,61111;  Road  No.  5.o7S.  Wamp- 
ville-Oncida  Castle,  Madison  County,  2..5ii 
miles,  Newport  Construction  Co..  Newport,  on 
bermndez,  $33.2211;  Road  No.  4ui>.  Fort  Plain- 
Starkxille,  .Montgonury  County.  6.22  miles. 
Joseph  \\  alkcr.  .\'ew  I'alt/,.  nu  bermndez, 
$S0,-")5.1 ;  Road  No.  t<37,  Walerville-Dcan.sboro, 
t)neida  Countv,  4.77  miles,  Joseph  Walker, 
New  Paltz,  $49,9.50:  Road  No.  838,  Saqnoit. 
Oneida  County,  .56  miles,  Fred.  W.  Berger, 
.Ncwi)ort,  N.  ^  ..  on  residuum,  $7.788 ;  Road  No. 
,S39.  Augusta-Kno.xboro,  Oneida  County.  1.21 
miles.  .A.  C.  Brower,  Oriskanv  Falls.  N.  Y-, 
$12,947;  Road  No.  840.  Brookfield-Waterville, 
Oneida  County.  4.37  miles,  Kennedy  Roofing  & 
Paving  Co.,  Utica,  N.  Y.,  on  bermndez.  $-")5.- 
270:  Road  No.  877,  Clinton  Village.  Oneida 
Countv,  .97  miles,  John  Hvde.  Rome.  .\.  Y.. 
on  trinidad.  $11,920;  Road  No.  5.079.  Clayville 
Village.  Oneida  County.  1.44  miles.  Kennedy 
Construction  Co..  Albany.  N.  Y.,  on  bermndez, 
$18,497;  Road  Xo.  -")")ii,'  Manlius-Chittenango, 
Onondaga  County,  3.22  miles.  Central  City 
Paving  Co.,  Syracuse,  X.  A'.,  on  residuum.  $;t2,- 
1711;  Road  No.  557,  Vesper-South  Onondaga, 
On.)ndaga  County,  6.19  miles.  Thomas  Mee- 
han  &  Sons.  Philadelphia,  Pa.,  on  residuum, 
$65,458;  Road  No.  6.55,  Jordan-Cross  Lake, 
Onondaga  County.  1.78  miles,  Central  City 
Paving  Co.,  Svracuse,  N.  Y..  on  residuuin, 
$12,675;  Road  Xo.  5.080.  Elbridge  Village- 
Camillus.  part  1,  Onondaga  County.  3.02  miles. 
Paddock  &  Williams.  Memphis.  N.  Y.,  on 
residuum,  $33,975;  Road  No.  772,  Fulton-FIan- 
uibal,  part  1,  Oswego  County,  3.67  miles, 
Joseph  H.  Conners,  Fulton,  N.  Y.,  $43,990; 
Road  No.  825,  Fulton-Oswego,  Oswego  Coun- 
tv 3.33  miles.  Alonroe  Roads  Co..  Pittsheld, 
N.  Y.,  on  residuum.  $34,212:-  Road  No.  826, 
Pulaski-Orw^ell,  Oswego  County.  5.93  miles. 
Folk  &  Alenzies.  Buffalo,  N.  Y..  on  residuum. 
$56,!>99;  Road  Xo.  5,082,  Mexico-Union 
Square,  part  2,  Oswego  County,  2,92  miles. 
Charles  O.  McConib,  Svracuse,  X.  Y.,  on  re- 
siduum, $37,990;  Road  No.  5,083,  Union 
Square-Pulaski.  part  1.  Oswego  County.  2.(>1 
miles,  Charles  O.  McComb.  Syracuse,  N.  Y., 
on  residuum,  $30,420.  The  following  contracts 
were  awarded  for  work  for  which  bids  were 
opened  Alarch  24:  Road  No.  639,  Chesbire- 
Mcjennett  Hill,  Ontario  County,  7.04  miles, 
lames  Stewart  &  Co..  30  Church  St.,  New 
York  Citv,  on  residuum.  $88.900 ;  Road  No. 
5.081.  Lima-East  Bloomfield.  part  2.  Ontario 
Countv.  5.26  miles.  John  E.  Johnson.  Buffalo, 
N  A'.',  on  residuum,  $69,889;  Road  No.  833, 
West  Exeter-West  Winfield.  Otsego  County, 
5  44  miles,  Thomas  Aleehan  &  Sons,  Philadel- 
phia, Pa..  $45,593;  Road  No.  875.  Elmdale- 
("louverneur.  St.  Lawrence  County,  5.83  mijes, 
lames  Stewart  &  Co.,  New  A'ork  City,  $01 - 
9-")0-  Road  Xo.  876,  Brasies  Corners-Elmdale. 
St  Lawrence  Countv,  3.82  miles.  James  Stew- 
art &•  Co..  Xew  A'ork  City.  $34,350;  Road  Xo. 
S7S  Ogdensburg-Morristown.  part  1.  St.  Law- 
rence "Countv.  6.74  miles.  A.  J.  Rockwood. 
Rochester.  X.  Y..  on  residuum.  $69,800;  Road 
No.  741,  Saratoga-Corinth.  Sarato.ga  County. 
4  06  miles.  Herlihv  Contracting  Co..  Glens 
Falls  X  A',  on  residuum.  $38,892;  Road  Xo. 
815  'Corinth-Hadlev.  Saratoga  County.  6.22 
miles  Herlihv  Contracting  Co..  Glens  Falls, 
on  bermudez.'$05.894:  Road  No.  793,  Schenec- 
tadv-Dunanesburg,  Schenectady  County,  --..9 
■':U  miles.  Thomas  F.  Shaugbnessy  Co.,  Al- 
banv  N  A"  ,  $22,300 :  Road  No.  880,  Schenec- 
tadv-Dunanesbur-  Schenectady  County,  2.. 9 
miles  Thomas  F.  Shaughnessy.  Albany  on  re- 
siduum $24,400;  Road  No.  5,08(),  GallupvilU- 
A'rooman,  Schoharie  County,  5.02  miles,  Cai- 
kill  Construction  Co.,  Catskill,  on  bermudez. 
$60  000-  Road  No.  324,  Center  Road-Fayette. 
part  1  Seneca  Countv,  3.19  miles,  Schroeder- 
Hicks' Contracting  Co.,  Rochester.  N.  Y.,  on 
residuum.   $33,700;    Road    Xo.    5.087.    Geneva- 


•J"  indicates  work  now  open  for  bids.       ®  indicates  a  contract  let  recently. 
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Watertown,  iiart  2.  Warren  Coiiiitv,  o.flo  miles. 
111.  bids  received;  Kuad  Xo.  ."),u88,  Riverside- 
Wen  ertnwii,  part  ■_',  Warren  Couiitv,  l.o3  miles, 
Santcinoni  Construction  Co..  Xevvcomb,  N.  V.. 
on  residuum.  $-.'-2,4l)ii ;  Ko.ul  No.  802,  Smiths 
liasin-Hartford.  Waslnn;j;tou  County,  ■)-■"> 
miles.  Theodore  A.  Hailes,  Jr..  .Albany',  N.  V.. 
$-Mi,4Sii:  Road  No.  .:,,ii,Sli.  Chde-Savannah 
|)art  1,  Wayne  Count\,  l.-Vj  m'ilcs,  Thomas 
Grady  &  Co..  Rochester.  N.  \"..  .it  $l>!,:-!nii,  on 
residuum;  Road  No.  8S1.  I.7li  miles,  was  not 
let.  as  bid  exceeded  appropriation;  Road  No. 
>^Nl'.  Scotland  County.  2'i',  mile.s,  John  11. 
Weidnian,  Syracuse,  at  $J4.74o;  Road  No. 
•"..ii7-"i,  Cortland  County.  V2  mile,  S.  P.  Hull, 
Cortland,  N.  Y..  at  $7..So:i.  ,,u  bcrmudez. 

The  New  York  state  senate,  .\lbany.  N.  Y., 
has  passed  a  bill  providing  for  a  highw.ay  from 
New  York  City  to  Montreal. 

The  town  board  of  Dewitt.  N.  Y.,  has  set 
aside  appropriations  for  highway  improve- 
ments to  be  made  during  the  summer  by 
Town  Superintendent  of  Highways,  Thomas 
Baker.  The  total  appropriated  was  $7,(i(llt,  of 
which  the  state  will  pay  $2,0!):i 

The  board  of  supervisors.  Hath.  N.  Y., 
;idopted  resolutions  calling  for  the  construc- 
tion by  the  county  of  17.7'J  miles  of  roads 
in  Steuben  county  this  year.  Five  roads  will 
be  improved  as  follows :  Campbell- Thurston, 
L.'.n7  miles;  Big  Creek  road,  sections  1  and  2, 
of  b'remont  and  Hornellsville.  ■'i.llS  miles;  Big 
Creek  road,  section  4.  town  of  .Xvoca,  4.13 
miles;  Troupsburg  to  Pennsylvania  vtate  line. 
3.!l  miles;  total  17.72  miles. 

Plans  and  specilicatio  .is  have  been  present- 
ed to  the  Wayne  count\  board  of  supervisors, 
Lyons,  N.  Y".,  and  the  same  have  been  pre- 
sented to  the  good  roads  committee,  for  three 
proposed  county  roads  to  be  Iniilt  with  state 
aid  this  coming  summer.  The  three  roads  are 
of  about  eight  miles  and  will  cost  approxi- 
mately $73,700.  The  following  roads  are  pro- 
posed :  Clyde-Resort.  3.87  miles,  to  cost  $30.- 
5011;  Lyons-Sodus  Point  road.  3  miles.  $31,- 
100,  and  the  Macedon-Cater  Four  Corners 
road.  l.lf->  miles.  $12,100. 

.■\  special  election  will  probably  be  held  in 
North  Tonawanda.  N.  Y..  in  the  near  future, 
for  the  purpose  of  voting  on  tlie  repaving  of 
Webster   St. 

The  Assembly  Ways  and  ]\Ieans  Committee, 
.\lbany,  N.  Y.,  has  reported  to  the  House  for 
jiassage  the  bill  of  Senator  Murtaugh.  appro- 
priating $1,000,000,  to  become  available  imme- 
diately, to  be  expended  for  the  improvement 
'if  portions  of  state  routes  Nos.  4  and  12.  The 
unprovement  will  commence  at  a  point  on 
route  No.  4,  on  the  dividing  line  between  the 
counties  of  Broome  and  Tioga;  running  thence 
westerly  through  the  southern  portions  of 
Tioga  and  Chemung  counties  to  Elmira.  run- 
ning thence  northerly  from  the  city  of  Fl- 
mira  to  a  point  at  or  near  Horseheads,  being 
the  intersection  of  route  No.  12  with  Route 
No.  4.  running  thence  northerly  on  route  No. 
12  through  the  counties  of  Schuyler  and  Yates, 
by  the  way  of  Watkins,  to  a  point  on  route 
No.  (!,  being  the  intersection  of  routes  No. 
12  and  No.  G. 

North  Dakota. 

Propertv  owners  nn  First  -\ve..  north  be- 
tween Roberts  St.  and  Broadway,  Fargo,  N. 
Dak.,  have  petitioned  the  city  council  for  the 
paving  of  that   thoroughfare. 

Ohio. 

•I-Bids  will  be  received  until  noon,  .Xpril 
12,  by  Director  of  Public  Service,  Cincinnati, 
O..  for  furnishing  the  necessary  labor  and  ma- 
terial for  the  improvement  of  Benton  .Mley 
from  Vine  St.  to  Bremen  St.  by  grading,  set- 
ting granite  curbs  and  paving  the  roadway 
with  brick.  Plans  and  specifications  may  be 
obtained  of  the  Chief  Engineer  of  the  De- 
partment of   Public  Service. 

•I-Bids  will  be  received  until  noon,  .\pril  12. 
by  Director  of  Public  Service,  Cincinnati,  O., 
for  furnishing  the  necessary  labor  and  ma- 
terials for  the  improvement  of  Benton  .Mley 
from  McMickcn  Ave.  to  Hamer  St.  by  grad- 
ing, setting  granite  curbs  and  paving  the  road- 
way with  brick.  Plans  and  specifications  can 
be  obtained  of  the  Chief  Engineer  of  Depart- 


j.    1.    Wenner      is 


ment    of    I'ulilic      W  nrk 
Clerk, 

•J-i'.ids  will  be  reeeiM-d  umil  noun,  .\pril  12, 
by  Director  of  Public  Service.  Cincinnati,  t).. 
for  furnishing  the  neces.sary  labor  and  mate- 
rial for  the  improvement  '  of  Banles  .MIcv 
from  Vine  St.  to  (i.H.se  .\lley.  bv  grading, 
setting  granite  curbs  .and  pa\iii,g  roa'dvvav  with 
brick.  John  J.  Wenner  is  Clerk.  I'laiis  .-uid 
specifications  may  be  obtained  of  the  Chief 
r-'ngineer  of  the  Department  'i(  I'ublic  Serv- 
ice. 

^Bids  will  lie  received  until  noun,  .\pril  12. 
by   Director  of    Public   Service.   Cincinnati.   (  ).. 


three  roads,  lor  winch  bnU  wer^  opened 
.March  28  by  F'.  W.  Toaii,  County  .\uditor: 
The  Goetching  Stone  Co..  Lima.  (.),.  three 
roads,  and  W.  M.  Gray  of  North  P.altiinore. 
O.,  two  roads. 

(siThc  Board  of  County  Commi.>.-,i'iiier-..  Ciii- 
cimiati,  O..  has  awarded  the  contract  fnr  ibe 
improvement  of  the  llroadwell  road,  from 
Round  Bottom  road  to  a  point  V2  mile  east  o! 
the  N.  &  W.  R.  R.,  ill  .\ndcrson  Township,  to 
II.  l\  Nagel.  Cherry  Grove.  ().,  f..r  $3,772. 
liids  were  opened  March  2-1. 

The  city  council  of  Dayton.  (I,  has  made 
appropriations  for  the  iia\ing  nf  the  fMlli.wing 
streets;   F.  J.   Cellarius,  city  engineer; 


STREET    PAVING. 

StiOft.  Frnni  To 

Bayard     Liuilnw   Perry     

Broadway    Alliany    Bolander     

B;  oadway    Bolander    Miami   Chapel    . . 

Burn.s   Ave Warren    Main     

Burkliardt    Ave (-TJIIespio     Overlook    

Carrie     Perry    Mead     

Clover     Wayne    Fillmore    

Concord    Cincinnati     Hopeland     

Creigliton    Ave Wayne    Wyomins    

DeKalb     Liberty     Hussong   Lane. . . 

Huffman    Ave Third    Martz     

Huffman    Ave Martz    Overlook     

Herman  Ave Herman  Ave.   Br Keowee     

Keowee    C   H.  &  D.   R.   R Old    Corp.     Line. 

Lexington  Ave Broadw.Ty    Deal    

Liberty     Monunn-nt    Ave G.    M.    River. 


I'otal 
No.  yds. 
1,2811 
.").7Sn 
■I.SGII 
;j.10ll 
H.l'OO 
4S., 
G,S:"ill 


»;.9!)0 

740 

18..'i00 

ijo.onii 

9.2.-." 

in,.-,oo 

It;. 000 

-.-_.-..        970 

Norman    Corp.  Line   14..'iU!l 

"        '                              1,-Mn 

l..-)SO 

7,28U 

1.09U 


Main 

Perry    [•"'iftli    Railroad 

Perry    Bayard Old   Levee    . . . 

Phillips    Ave Wavne    Wyoming    .... 

Pine     Fifth    M.  &  E.  Canal 

River     Fergii.son     Iowa    

Summit    Third    Germantown    . 

Troy    Leo    Valley     

Valley  Brandt    FindJ'ay    

Valley  M.    it    E.    Canal Brandt    

Webster     Monument     M.  &  E.  Canal 

Webb    Tliird     Second    

.ALLEY     PAVI.NG, 


h-n 


Alley 

L'nd    W.    Broadway Home 

1st  S.   Fifth High    

1st    N.    Grand Ferguson     

1st  W.   Grimes Second     

1st   N.    Gordon l'nd   Alley    E.   Summit. 

1st   E.    Logan Sixth     

1st    K.    Main Adrain    

1st  W.  Wayne Sliort 

1st   W.   Wayne 


.  Fiftli     Short 


To 

.Gordon     

.Alley    W.    High 

.  Broadway     

.  .^11  ey  N.   ;vrd 

.2nd  Alley  W.   Broadway. 

.Green    

. Lawn    

.  Ccmal    Feeder    


.  10, .Til 
.  20.100 
4,S0() 
6,. '570 
1.110 
1.6.".o 

Total 
No.  yds. 
350 

1  ,so 

.168 

71:, 

1,25' 

2.420 


for  furnishing  the  necessary  lalmr  and  ma- 
terials for  the  improvement  of  .Abler  .Alley, 
from  Vine  St.  to  Bremen  St..  by  .grading,  set- 
ting granite  curbs  and  paving  the  roadway 
with  lirick.  Plans,  specifications  ami  blank 
proposals  can  be  obtained  at  the  oflice  "f  the 
Chief  Engineer  of  the  Department  of  Public 
Service. 

^Bids  will  lie  received  until  ii""ii.  .May  1. 
liy  Commissioners  of  Portage  County,  Kaveii- 
11a,  O.,  for  grading  and  pavin.g  with  brick  2.12 
miles  of  road  in  Ravenna  ami  .Shalersville 
'Township.  Ofticial  advertisement  will  !»■  touiid 
elsewdiere  in  this  issue. 

^Bids  will  be  received  until  ii"on.  .\pril  28. 
by  Board  of  County  Commissioners.  Cincin- 
nati, O.,  for  the  improvement  under  .Speci- 
fications No.  181  of  the  Eight  Alile  read  at 
Kremer's  place  in  .Anderson  Township.  .All 
bids  must  be  accompanied  by  a  bond   for  $V10. 

®The  county  commissioners  at  I  l.iniiltun, 
O..  on  March  24  received  IikN  for  the  im- 
provement of  the  Venice  Ku  ir  road  for  a 
stretch  of  two  miles,  under  the  good  roads 
laws  of  the  state.  The  work  consists  of  grad- 
ing and  macadanii;'ing  a  section  of  the  road 
in  St.  Clair  tounsbiii  from  the  west  approach 
of  the  Columbia  bridge  and  running  south- 
wardly to  the  north  end  of  the  bridge  at  the 
Cora  Welsh  farm,  a  distance  of  2.1  miles.  The 
contract  was  awarded  to  the  Carver  Transfer 
Co.,  at  $1.")."8(;.  with  macadam  and  tarvia.  The 
estimate  of  cost  for  the  work  fcdlows:  0,300 
cu.  yds.  excavation  at  3,(lc.  $2.(^17;  ll.ilOl  scj. 
yds.  two-course  niaca<l.-im  at  01c.  $10..'*8I; 
1.(194  ,sq.  yds.  one-course  macadam  .it  -"lOc.  $2.- 
.347;  30  cu.  yds.  loose  limestone  for  highway 
approaches  at  $2.7ii.  $.s'I  ;  spiking,  harrowing 
.and  grading  old  roadbed.  $200.  Estimated  cost 
of  construction,  $10,320. 

(s'The  C'.nmty  Commissi(Miers  .it  B'.wling 
(ircen.  O..  ha\e  awarded  the  f'lllowing  con- 
tracts for  grading,  draining  and  niacadami;'ing 


.An  election  is  to  be  held  111  Hri.ghton,  ( ).,  on 
.April  11  for  the  purpose  of  voting  on  the 
jiroposition  of  road   improvements. 

Plans  were  developed  at  a  recent  mass  meet- 
ing held  in  Lisbon.  O..  for  the  improvement 
of  the  Columbiana  county  roads,  estimated  at 
$.",00,000,  James  C.  Wonders.  Columbus,  is 
state  highway  commissioner. 

The  county  commissioners  at  Dayton.  ( )., 
will  on  May  4  be  petitioned  for  the  estab- 
lishment of  a  county  road  beginning  on  the 
road  known  as  the  Social  Row  road,  at  a 
lane  or  byway  between  the  lands  of  Pine  an<l 
.Sidney  Coon,  running  south  to  the  county  line. 

The  county  commissioners.  Cincinnati,  O., 
have  agreed  to  macadamize  the  Cincinnati 
pike  between  West  CarroUton  and  .Miamis- 
burg.  The  cost  of  the  impro\emenl  is  ex- 
pected to  be  about  $(),n00  per  mile. 

The  city  council  of  Lorain,  O..  has  atlopteil 
a  resolution  declarin.g  it  necessary  to  improve 
I-'ast  Erie  .Ave.  by  paving  from  Colorado  .Ave. 
to  the  east  line  of  the  Ciregg  addition. 

.A  bill  has  been  introduced  in  the  Ohio  Leg- 
islature, Columbus.  O.,  i)roviding  for  an  appro- 
priation of  $7.''),000  with  which  to  make  sur- 
\e\s  and  perfect  plans  for  a  proposed  iiitcr- 
county  highway  system  for  (')hio.  Present 
plans  call  for  the  construction  of  a  state  sys- 
tem of  highways  with  the  counties  as  uuils, 
all  county  seats  and  trade  centers  10  be 
touched.  The  greater  part  of  the  ni'mey  is 
to  be  contributed  by  the  state. 

The  commissioners  of  Franklin  coiiniy.  Co- 
lumbus. ().,  have  been  petitioned  for  the  im- 
provement of  27  roads,  aggregating  00  miles, 
under  the  new  road  law,  wdiicli  went  into  ef- 
fect last  year.  The  commissioners  arc  at  nres- 
ent  asking  for  bids  for  the  following  roads ; 
.Avery  road,  extending  north  and  south  and 
two  miles  long;  the  Wilcox  road,  paralleling 
the  .Avery  road  for  the  same  distance;  the 
Dublin  and  L'nion  county  road,  from  the  Sci- 
oto River  to  the  county  line,  of  five  and  one- 
third   miles:    and   the   Stahl    mad    in    Pleasant 


•J*  indicates  work  now  open  for  bids.      ••  indicates  a  contract  let  recently. 
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lowiishii).  one  mile  long,  from  Miller's  Stiition 
on  the  Harrisbnrg  pike  south  to  the  county 
line. 

Petitions  have  been  tiled  with  the  comity 
commissioners  at  Columbus.  O..  calling  lor 
nearly  13  miles  ot"  highways.  The  first  peti- 
tion was  for  11 -'i  miles,  for  the  improvenioiu 
of  the  road  conmiencing  at  the  county  line 
and  extending  through  New  .-\lbany.  Ilaveu 
Corners,  Black  Lick  and  Gahauna,  in  Plain. 
Jefferson  and  Trure  townships.  The  second 
covered  the  territory  south  to  the  Fairlield 
county  line  from  Re.vnoldsbnrg. 

A  petition  has  been  presented  to  the  city 
council  of  Lorain.  O.,  calling  for  the  paving,  of 
Hamilton  .\vc. 

It  is  reported  that  the  board  of  county  com- 
missioners. Marion.  C),,  has  ordered  the  con- 
struction of  the  Wild  Cat  pike  road.  This 
road  will  be  si.\  miles  in  length  and  will  ex- 
tend from  what  is  known  as  Bumford's  cor- 
ners, in  the  western  part  of  the  county  on  the 
.Marion-Kenton  pike,  west  to  the  Marseilles 
and  LaRue  pike. 

.\11  bids  for  the  paving  of  Ludlow  Ave., 
from  Clifton  to  Brookline  Ave.,  with  wood 
block  have  been  rejected  by  Service  Director 
Sundmaker.  Cincinnati.  O..  and  the  work  has 
been  ordered  readvertised  under  the  new 
specifications.  These  bids  were  received  last 
September. 

The  park  commission  of  Cincinnati.  O.,  has 
decided  to  widen  the  entrance  to  Burnet 
Woods  park  from  Ludlow  .Vve..  and  the  plans 
for  the  improvement  will  be  revised  and  bids 
asked  for  under  the  new  paving  specilications 
for  wood  block.  The  engineer's  estimate  on 
the  work  is  S-'1.17S. 

Oregon. 

The  city  coniniissioners  of  Baker.  Ore.,  plan 
to  macadamize  the  principal  highways  leading 
into  the  city. 

The  Sacramento-street  district  improvement 
in  Albina.  Portland,  Ore.,  will  cost  about  .$()4,- 
000.  It  embraces  Sacramento.  Tillamook,  Eu- 
gene, San  Rafael,  Hancock  and  Rodney  Ave.. 
between  Union  and  Williams  Ave.  Bitulitliic 
is  specified.  The  Williams-avenue  district, 
which  embraces  a  considerable  part  of  Pied- 
mont, will  cost  about  $103.2(1().  The  Dekuni- 
iivenue  district  at  Woodlawn,  for  grading  and 
sidewalks,  will  cost  about  $17,427.  East  17th 
St.  district,  located  south  from  Division,  is 
estimated  to  cost  $8o,47(i.  East  Flanders  dis- 
trict includes  East  Flanders,  East  Seventh  and 
East  Everett  Sts.,  estimated  to  cost  $23,435. 
Prescott  St.  will  be  paved  at  an  estimated  cost 
of  $18,000  from  Kerby  to  Patton  Ave.,  with 
Hassam  pavement.  The  Kenton  district,  in- 
cluding 1-j  new  streets,  will  cost  approximatelv 
$.300,000.  Westrumite  is  specified.  J.  W. 
Morris,  city  engineer. 

At  a  special  election  held  in  M'Minnville. 
Ore.,  March  20,  bonds  were  voted  to  the 
amount  of  $70,000,  to  provide  for  improve- 
ments in  the  water  system  and  in  the  pro- 
posed street-paving  district.  Fifty  blocks  will 
be  paved  during  the  year. 

The  Skidmore  hard-surface  paving  district 
has  been  formed  in  Portland,  Ore.,  at  an  es- 
timated cost  of  $321,770.  It  embraces  the  fol- 
lowing streets :  Skidmore,  from  Union  Ave. 
to  East  14th  St. ;  Mason,  L'nion  Ave.  to  East 
14th:  Beech,  from  Union  Ave.  and  East  14th; 
Grand  Ave.,  from  Fremont  to  Failing ;  East 
Sixth,  from  Beech  to  Going ;  East  Seventh, 
from  Fremont  to  Going;  East  Eighth,  from 
Fremont  to  Going;  East  Ninth,  from  Fre- 
mont to  Going :  East  Tenth,  from  Fremont  to 
Failing;  East  11th.  from  Failing  to  Going; 
Fast  12tli.  from  Fremont  to  Going;  Fast  13th, 


from  Fremont  to  Going;  East  lltli.  from  Fail- 
ing to  tioing.  Bitnlithic  is  specified  as  the 
improvement.     J     W      Morris,  city  engineer. 

South  Carolina. 

•I-Hi<ls  will  be  received  until  noon,  .\pril  11, 
by  City  Council,  Columbia.  S.  C,  for  paving 
six  city  blocks  or  more,  not  exceeding  25  city 
blocks,  b'ach  city  block  will  average  about 
3.150  sq.  yds.  of  paving  and  884  lin.  ft.  of 
steel-bound  concrete  curbing,  together  with 
the  extension  of  concrete  sidewalks  and  vitri- 
fied pipe  drains  as  may  be  found  necessary. 
Bids  will  be  received  for  paving  with  crco- 
soted  wood  paving  block,  bitnlithic  pavemenl. 
bituminous  concrete  pavement  and  vitrified 
paving  block  on  a  5  in.  concrete  foundation, 
but  the  kind  and  amount  of  each  paving  to  be 
used  is  to  be  decided  among  the  City  Council 
after  the  proposals  .-ire  submitted.  '  Samples 
of  vitrified  block  and  wood  block  properly  la- 
beled must  be  submitted  before  .\pril  10.  i.Oll. 
Each  tender  must  be  accompauieil  by  a  certi- 
fied check  drawn  to  the  order  of  the  Treasurer 
of  the  City  of  Columbia.  S.  C,  or  New  York 
draft  to  the  amount  of  $500.  John  McNcal. 
City  Engineer;  R.  C.  Keenan,  Council  Supt.  of 
Streets,  Columbia,  S.  C. 

®Bowe,  Page  Dray  &  Construction  Co.,  of 
Charleston,  S.  C,  has  been  awarded  the  con- 
tract for  constructing  2,740  sc|.  yds.  of  brick 
pavement  on  a  5-in;  concrete  base,  1-in.  sand 
cushion  filler  grout,  and  1,100  lin.  ft.  5  in.  by 
13  in.  granite  curb  by  the  Commissioner  of 
Streets,  Wilmington,  N.  C.  Bids  were  opened 
March  31. 

The  sanitary  and  drainage  commission, 
Charleston,  S.  C,  has  been  petitioned  by  M. 
-A.  C.  Kaufman  for  the  improvement  of  the 
Dorchester  road,  from  the  point  where  it  di- 
verges from  the  old  state  road,  six  and  a 
quarter  miles   from   the  city  of  Charleston. 

Tennessee. 

•I«Bids  will  be  received  until  .\pril  10,  l)y 
J.  N.  Cox,  Secy.  Putnam  County  Good  Road 
Commission,  at  the  office  of  the  Engineer, 
Cookevillc,  Tenn.,  for  the  construction  of 
$100,0(«i  of  pike  construction. 

Texas. 

^Bids  wlli  be  received  until  3  p.  111..  .April 
11.  by  W.  A.  Frazer,  City  Clerk,  Greenville, 
Texas,  for  the  construction  of  148,1)00  sq.  yds. 
of  paving  and  84,000  lin.  ft.  of  concrete  curb. 
The  different  kinds  of  paving  to  be  selected 
after  bids  are  opened  at  least  25,000  sq.  yds. 
will  be  let  in  each  contract.  Bids  will  be  re- 
ceived on  bitnlithic,  vitrified  brick,  creosoted 
wood  blocks,  Hassam  concrete,  vibrolithic, 
sheet  asphalt  and  asphaltic  concrete.  Each 
bid  must  submit  a  certified  check  for  $l,O0f>. 
Specifications  can  be  seen  at  the  office  of  J. 
H.  Rush,  City  Engineer,  or  E.  L.  Dalton,  Dal- 
las, Texas,  Consulting  Engineer. 

®The  County  Commissioners  at  Galveston. 
Tex.,  have  awarded  the  contract  for  grading, 
regrading.  paving  with  gravel  and  building  of 
culverts,  etc.,  on  road  from  La  Marque  to 
Texas  City,  a  distance  of  about  4%  miles,  to 
Suderman  &  Dolson  of  Galveston  at  $17,410. 
The  excavation  work  will  be  done  for  $.15  per 
:u.  yd.,  the  embankment  work  for  $.15  per  cu. 
yd.,  and  creosoted  lumber  at  $(iO  per  M,.  pine 
bimber  at  $30  and  shelling  at  $1.01  per  yd. 
Bids  were  opened  March  27. 

The  county  engineers  of  Harris  County, 
Houston.  Tex.,  have  submitted  estimates  of 
the  cost  of  repairing  the  county's  shelled  high- 
ways leading  into  Houston,  as  well  as  the  cost 


of  oilin.i;  and  repairing  the  1  larrisburg  road 
from  the  city  limits  to  the  town  of  Harrisburg. 
The  county  court  intends  to  resurface  the 
Harrisbnrg  road  with  crushed  rock  and  shell 
.ind  then  cover  it  with  a  coating  of  oil. 

The  city  engineer  of  Houston,  Tex.,  has 
been  directed  to  stake  out  grades  on  Chartres 
St.,  between  Texas  and  Hadley  Aves.,  pre- 
p:ir;iliiry  to  shelling  the  street. 

■Virginia. 

Pulaski  County,  Pulaski,  Va.,  has  sold  bonds 
to  the  amount  of  $70,000  for  improving  the 
main  highways.  P.  St.  Julian  Wilson  is  state 
highway  commissioner. 

Washington. 

City  Juigineer  Strong  of  Alount  Vernon, 
Wash.,  has  completed  plans  and  estimates  for 
the  paving  of  First  St.  with  brick.  The  es- 
liniated  cost  of  the  improvement  is  $25,605. 
Other  street  work  is  contemplated  including 
cement  sidewalks  on  Fulton  St. 

City  Engineer  Morton  Macartney  of  Spo- 
kane, Wash.,  has  completed  plans  and  specifi- 
cations for  the  paving  of  25th  and  20th  .A.ves.. 
from  Arthur  to  Division  Sts.  The  estimated 
cost  is  $10,400. 

The  chairmen  of  the  various  boards  of  town- 
ship supervisors  and  the  county  commission- 
ers, Whatcom  County,  Bellingham,  Wash.,  will 
meet  April  23  to  discuss  plans  for  road  work 
in  the  county  this  year.  The  object  of  the 
meeting  is  to  arrive  at  some  arrangement 
whereby  the  Bellingham  road  work,  which 
really  lies  within  the  province  of  the  super- 
visors, can  be  done  by  the  commissioners  who 
have  the  road  funds  available. 

The  county  board  of  commissioners,  Seattle, 
Wash.,  has  purchased  a  standard  20th  Century 
asphalt  mixing  machine  for  $6,000.  The  ma- 
chine will  be  operated  by  the  county  and  will 
be  placed  in  use  immediately  upon  its  arrival 
on  the  surfacing  of  the  macadam  road  south 
from  the  city  to  The  Meadows,  and  on  state 
aid  road  No.  1. 

■Wisconsin. 

4*Bids  will  be  receixed  until  8  p.  m.,  .-Xpril 
13.  by  J.  E.  Kennedy,  City  Clerk,  Platteville, 
Wis.,  for  brick,  reinforced  concrete,  tar  or 
asphalt  macadam  and  sarcolithic  paving.  Plans 
and  specifications  on  file  in  the  office  of  the 
city  clerk,  Platteville,  Western  Builder  Pub. 
Co.,  405  Montgomery  Bldg.,  Milwaukee,  and 
W.  G.  Kirchoffer.  31  Vroman  Bldg..  Madison, 
Wis.,  Engineer. 

-\dvices  from  Fond  Du  Lac,  Wis.,  state  that 
definite  plans  for  the  improvement  of  all 
county  roads  will  be  outlined  at  a  meeting  of 
automobile  owners,  farmers  and  county  offi- 
cials at  Fond  Du  Lac  on  May  1. 

Plans  for  the  dragging  and  improving  of 
every  road  leading  to  the  city  of  Fond  Du 
Lac.  Wis.,  have  been  completed  by  the  good 
roads  division  of  the  Business  Men's  associa- 
tion of  Fond  Du  Lac. 

Canada. 

•}»Bids  will  be  received  until  April  11  at 
noon,  by  G.  R.  Geary,  Chairman  Board  of 
Control,  Toronto,  Ont.,  "for  the  following  work 
in  connection  with  East  Toronto  Fire  Hall ; 
Concrete  paving,  etc. ;  hardware,  stable  fit- 
tings. Plans  and  specifications  may  be  obtained 
of  the  City  Architect. 

®The  Board  of  Control  of  Winnipeg,  Man., 
has  let  the  contract  for  the  supply  ot  from 
1,000  to  1,500  tons  of  asphalt  as  required  dur- 
ing 1011  at  $25  per  ton.  to  the  Canadian  Min- 
eral Rubber  Co.,  of  which  Dunn  Bros,  are 
the  local  agents. 


B R I D G E S — STE E L       AND       CONCRETE 


Alabama. 

The  County  P.oard  of  Revenue.  Binniiigh;ini. 
.•\la.,  is  now  goin,g  over  estimates  submitted  as 
to  the  number  of  bridges  to  be  repaired  and 
rebuilt   in    Jefferson   Coniitv.     The  entire  cost 


i^    estimated   at   $8,501),     the     concrete     work 
alone  being  estimated  at  $3,100. 

Arkansas. 

^Bids   will   be   received   until    1    p.   in.,   .\pril 
l>i.    ]'y     rommissioiH  rs    of     Pnachita     Coniitv. 


Camden,  Ark.,  for  the  construction  of  a  steei 
bridge  over  the  Ouachita  River  near  Camden. 
©■The  contract  for  the  construction  of  a 
steel  bridge,  according  to  advices  from  De- 
Witt,  .\rk.,  has  been  awarded  the  Memphis 
Bridge    Co.,    Memphis,     Tenn.,     $2,500.       Six 


4*  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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iitlicr  companies  siiliiiiiitnl  bids  for  the  work. 
City  of  Pine  Bluff.  Ark.,  has  refused  the 
!)roposition  of  the  St.  Louis  &  San  Francisco 
Ry.  and  the  St.  Louis-Southwestern  Ry.  com- 
panies to  build  a  foot  brid.§e  over  the  tracks 
in  the  shop  district  and  demands  a  wagon  and 
foot   structure. 

California. 

®The  contract  for  the  crmstruction  of  the 
.\royo  Seco  bridge  e.xtending  Pasadena  .\ve. 
near  the  Ostrich  Farm  was  let  by  the  Board 
of  County  Supervisors,  Los  .Angeles,  Cal.,  to 
T.  J.  Shea  at  $146,700.  Tlu-  contract  for  the 
erection  of  hand  railing  and  pylons  was 
awarded  the  Cement  Products  and  Construc- 
tion Co.,  at  $o,17L 

Board  of  County  Supervisors.  Los  .Angeles, 
t'al..  has  decided  to  replace  the  approach  to 
the  Hobart  bridge  across  the  Los  Angeles 
River  by  a  pile  trestle, 

Florida. 

.A  bill  is  to  be  introduced  into  the  city  coun- 
cil of  Jacksonville,  Fla..  for  an  ordinance 
giving  the  promoters  of  the  new  bridge  over 
the  St.  John's  River  connecting  the  city  with 
South  Jacksonville,  the  necessary  rights  over 
certain  streets  and  lands  abutting  the  river 
on  the  Jacksonville  side. 

Georgia. 

The  Central  of  Georgia  Ry.  lias  hnally 
agreed  to  install  a  !l(l-ft.  span  bridge  at  Sing- 
ers Hill  on  the  .Atlanta  Road.  This  matter 
has  been  under  consideration  by  the  County 
Commissioners  at  Macon,  Ga..  for  some  time. 
J.  B.  Maddock,  Savannah,  Ga  .  is  Engineer 
of  Bridges  and  Buildings  of  the  Central  of 
Georgia  Ry. 

The  Bridge  Committee  of  the  Cnuncil,  ac- 
cording to  information  received  from  At- 
lanta, Ga.,  is  securing  the  necessary  right  of 
wav  for  the  Bellwood  viaduct,  for  which  pur- 
pose $10,001)  has  been  provided.  The  cost  of 
the  structure  is   estimated   at  $()O,O00. 

Illinois. 

4«lt  is  reported  that  bids  will  l)e  asked  by 
Highway  Commissioners,  Joliet.  111.,  about 
.April  8  for  the  construction  of  a  new  bridge 
over  Spring  Creek  at  Landau  .Ave.  The  plans 
call  for  a  span  42  ft.  G  ins.  long  with  •'i-ft. 
walks  for  pedestrians. 

•I«Bids  will  be  received  at  the  office  of  G. 
\V.  Lacey,  Lawrenceville.  Illinois,  up  to  2  ;00 
o'clock  p'  m.,  .April  18,  1011.  for  the  yonstrnc- 
tion  of  five  steel  bridges  in  Bond  Township. 
Lawrence  County.  Thos.  J.  Phillippe.  Town 
Clerk,  Pinkstaff.  Illinois.  Dollahan  Bridge- 
Span,  GO  ft. ;  removable  concrete  floor  on 
plain  concrete  foundations.  Estimated  amount 
of  concrete  in  substructure,  113.7  cu.  yds. 
Nearest  railroad  station.  Pinkstaff.  2y2  miles. 
Waters  Bridge — Span,  30  ft.  ;  roadway,  10  ft. : 
removable  concrete  floor.  Substructure,  plain 
concrete.  Estimated  amount  of  concrete  in 
substructure,  00.7  cu.  yds.  Nearest  railroad 
station.  Birds,  1%  miles.  Birds  Brid,ge— Span, 
30  ft. ;  roadway,  1(5  ft.,  removable  concrete 
floor.  Substructure,  plain  concrete.  Esti- 
mated amount  of  concrete  in  substructure, 
about  40  cu.  yds.  Nearest  railroad  station. 
Birds.  1%  miles.  Wanipler  Bridge— Span,  28 
ft.  Contract  for  this  bridge  to  include  build- 
ing a  new  sulistruclure.  cleaning  and  paint- 
ing old  Miller  bridge,  that  is  now  laying  on 
bank.  iV2  miles  from  Wamplersite.  transport- 
ing Miller  bridge,  erecting  same  on  the  \\'am- 
pler  abutments  and  placin.g  removable  con- 
crete floor.  Miller  bridge  an  I-lieam  structure 
with  lattice  rail.  Estimated  amount  of  con- 
crete in  substructure.  3()..'i  cu.  yds.  Nearest 
railroad  station.  Birds,  \Vi  miles.  Miller 
Bridge:  Span.  00  ft.:  roadway,  10  ft.,  remov- 
able concrete  floor.  Sulistructure  plain  con- 
crete. Estimated  amount  of  concrete,  104.4 
cu.  yds.  Nearest  railroad  station.  Birds.  l',4 
miles.  All  material  for  the  above  bridges  will 
have  to  be  shipiied  in  The  roads  are  usually 
fair,  one  team  hauls  IM;  to  2  tons.  E.xcavation 
for  the  above  bridges  will  average  about  full 
depth  of  abutments  in  a  sandy  loam  and  clay. 
The  above  bridges  are  to  be  placed  over  a  new 
drainage   ditch,   so   the   concrete   floor   will   be 


made  in  sections  and  ilu-  IkIcI  connections  on 
the  superstructure  will  be  made  with  ma- 
chined Ixdts  that  the  stiuciiire  may  be  easily 
removed  for  future  cli-.uinig  nf  ditch.  Work 
to  be  completed  nn  ,,r  Inf. .re  September  1, 
1011. 

4*l'>ids  will  be  reerivid  by  .\l.  J.  .\lnllaney. 
Commissioner  of  Public  WUrks.  Chicago,  lU., 
until  11  a.  ill.,  .Vpril  xth.  fur  the  construction 
and  erection  of  a  pontodii  bridge  over  the 
North  Branch  of  the  Chicago  River  at  Bel- 
mont .Ave.  The  work  consists  nf  removing 
and  disposing  of  present  superstructure  the 
center  pier  and  center  pier  prnteclion  of  the 
present  bridge,  in  dredging  river  channel  at 
bride  site  in  cnnstrncling  new  super- 
Structure,  and  erecting  same  including 
an  entirely  new  scow  or  pontoon,  a 
tenter  pier.  an  abutment  pier  pile 
clumps,  land  and  water  approaches,  trans- 
ferring of  movable  span  from  North  .\ve., 
repairing  same  and  putting  it  in  place.  .After 
present  substructure  and  superstructure  has 
been  removed,  the  ri\er  channel  7n  ft.  wide 
shall  be  dredged  to  a  dei)th  nf  13  ft.  below 
city  datum  for  a  distance  of  Hm  ft.  north  and 
2llb  ft.  south  of  center  line  of  proposeil  new 
bridge.  Appro.ximate  quantity  to  be  dredgeil 
is  15,tlOO  cu.  yds.  scow  measurement.  The 
scow  is  to  be  built  of  dressed  yellow  pine  and 
oak  timber,  dressed  sides  and  bottoms  of  3- 
in.  planks,  surfaced  and  nailed  in  4lll)  nails; 
all  joints  to  be  caulked  tight.  Machinery  for 
scow  to  be  placed  by  the  city.  Pivot  pier 
abutment  and  approaches  to  be  constructed  ac- 
cording to  plans  furnished  contr.aetor.  .All 
piles  used  shall  be :  Norway  pine  or  cypress, 
sound  and  straight,  14  ins.  in  diameter  at 
butt  and  not  less  than  ti  ins.  at  small  end  of 
uniform  taper  and  are  to  be  driven  with  a 
steam  hammer.  Payment  shall  be  for  piles  or- 
dered and  delivered  by  the  commissioner  and 
for  lineal  feet  driven  below  cut  off  line.  Road- 
way and  sidewalk  stringers  shall  be  of  yellow 
pine;  the  roadway  floor  of  movable  span  shall 
be  of  4-in.  oak  planks.  8  ins.  to  12  ins.  wide. 
.All  timber  used  shall  be  of  best  quality  and 
free  from  defects.  .All  steel  shall  be  of  uni- 
form quality  made  by  open  hearth  process. 
All  new  and  old  metal  work  is  to  be  painted 
according  to  specifications.  .Apprn.ximate  quaii- 
titv  of  timber  furnished  and  built  i)i  iilace : 
Oak  48.111111  ft.  B.  M..  velb.w  pine  ll.odu  ft  ]',, 
M.,  white  pine  42.000  ft.  li.  M..  piles  M.niiO 
lin.  ft..  O.-'i(M)  lin.  ft.  pile  driving,  l.'i.nnil  cu. 
yds.  dredging.  O.iKiii  llis.  structural  steel.  De- 
tailed plans  and  specifications  mi  file  at  nffice 
of  Commissioner.  Cash  or  certified  check  for 
$1.0iiil  must  accompany  proposal. 

®The  Illinois  Traction  Co..  in  conneetion 
with  the  extension  of  its  line  from  .Morris  to 
Joliet.  has  awarded  the  contract  for  a  large 
trolley  bridge  over  the  lies  Pl.aiiies  River  ,at 
McDonough  St.,  Joliet.  111.,  to  tb,  .\nierican 
Bridge  Co..  Chicago,   111. 

©Commissioners  of  Elm  Grove  Township 
and  Board  of  Supervisors,  Pekiii.  111.,  have 
awarded  the  contracts  for  the  construction 
of  two  small  liridges  over  Creek  in  Ehu  (irove 
Township  to  Walter  Porter,  M.ickinaw,  111., 
at   $l,18!l. 

The  Santa  h'e  System  pl.iiis  mi  renewing  or 
replacing  the  following  bridges:  Xos.  C-244. 
C-424,  onL'-_>.  i;ii,"iii.  i;ot;i.  liu.sio,  i;i:!s.  i;i4"),  0102. 
Iil72.  iil78,  OlSl,  liji:;.  Tond,  .\orihern  Di- 
vision: Xos.  1.  ■■•■'.!.  \X1.  2nn|,  I'liitl.  2o:!n.  2n70. 
2110,  2120,  2b'.t,  21">"i.  Beaumont  Division: 
Nos.  N.  0,  |."i.  "lO.  .",1,  7."i,  Nil,  SI,  ,s:!.  .s.'0,  1)1.  (lal- 
veston  Division:  Xos.  3ii:'>l,  31.'il,  .3220.  :.!23:!, 
:i23,8  .3.317,  3:'.ii7,  :',:!So,  (iml.  loo.",.  Souiheni  Di- 
visio'n;  .Xos.  0, '  22.  21).  -Vi.  O.",,  1211.  b'.n,  l:!l)-A, 
.Miildle  Division:  Xo.  11.  Girard  District,  So. 
Kansas  Division;  .Xo.  C-2ii,  Howard  District, 
So.  Kan.sas  Division;  Xos.  24.  31.  4n.  O.").  Bart 
lesville  District.  So.  Kans.as  Division;  Nos. 
108-B,  112-.\.  Oklahoma  Division;  Xo.  30-.A, 
So.  Kansas  Division;  Xos.  B-1M4.  C-llbl.  D- 
1144.  \'alley  Division;  Nos.  7-"i  and  20.",.  X. 
Mexico  Division. 

Officials  of  the  Illinois  Central  R.  R.  have 
plans  niider  wa\  for  the  construction 
nf  a  new  I  arch  concrete  bridge  across 
Salt  Creek  2  miles  south  of  (,  linton. 
The  cost   of  tlu    new   structure  is  estimated  at 


$20.01)1).     F.  L.  Thompson.  Chicago,  Ml.,  is  En- 
gineer   Bridges   and    Buildings. 

.An  ordinance  has  been  introduced  into  the 
City  Council  of  .\urora.  111.,  providing  for 
the  construction  of  a  highway  bridge  at  Illi- 
nois .Ave.  at  the  cost  of  $3(l,(i(io, 

Indiana. 

4*Bids  will  be  received  until  In  a.  in.,  by 
Board  of  County  Coiumissioncrs.  I-'ort  Wayne. 
Ind.,  for  the  construction  of  a  steel  liridgc  of 
two  spans  171  ft.  each  with  18  ft.  roadway 
and  concrete  block  floor  over  the  Maimiee 
River  in  .Adams  Township,  known  as  the  .New 
Haven  bridge.  Calvin  H.  Brown  is  .\uditor 
of   Allen   County. 

•{•Bids  will  be  received  until  Kt  a.  m..  .April 
8.  by  Board  of  County  Commissioners.  Vin- 
cennes,  Ind.,  for  the  construction  of  a  bridge 
in  Palmyra  Township  and  two  in  Vincennes 
Township.  John  T.  Scott  is  Auditor  of  Kno.x 
Count}-, 

®The  Board  of  County  Commissioners  at 
Indianapolis.  Ind.,  has  awarded  the  contract 
for  steel  culvert  pipe  and  new  culverts  need- 
ed for  repairs  to  the  American  Boiler  & 
Sheet  Iron  Works  at  $;i.40t). 

.Advices  from  Waverly.  Ind.,  state  that  fire 
destroyed  the  400-ft.  wooden  bridge  sp.anning 
the  White  River  at  that  place  causing  a 
loss  of  about  $8,000.  It  is  probable  that  a 
modern  steel  structure  will  be  installed  to 
replace  the  old  atfair. 

Board  of  County  Commissioners,  .\nderson. 
Ind.,  have  announced  that  a  new  bridge  wOll 
be  constructed  at  8th  St.  in  Park  PI.  some 
time  during  the  coming  .Summer.  The  new- 
structure  vvil,  it  is  believed,  be  of  concrete. 

The  following  bids  were  recently  received 
by  the  Board  of  County  Commissioners,  An- 
derson, Ind.,  for  the  construction  of  two 
bridges  over  the  White  River,  one  between 
Madison  and  Delaware  Counties  and  the  other 
on  the  Anderson  and  Union  T/iwnship  line: 
County  line  bridge — Rochester  Brid,ge  Co., 
superstructure,  $4,381  :  .Attica  Bridge  Co., 
$4,040;  Elkhart  Bridge  Co.,  $6,-209 ;  Indiana 
Bridge  Co.,  $0.fi'2o ;  National  Construction  Co., 
$7.9011;  Pan-.Amencan  Bridge  Co.,  $0,400. 
Township  line  bridge — Rochester  Brid.ge  Co., 
superstructure,  $4,0(10;  .Attica  Bridge  Co., 
superstructure.  $4,000;  Elkhart  Bridge  Co., 
$(i.(i7n;  Indiana  Bridge  Co.,  $t),50() ;  National 
Construction  Co.,  $7,700;  Pan-.American 
Bridge  Co.,  $0,400 ;  Peiin  Bridge  Co.,  super- 
structure. $"),3.i0. 

Iowa. 

The  Improvement  .Association.  Greenville, 
la.,  has  voted  to  ask  the  city  council  to  take 
action  which  w-ould  result  in  the  Milwaukee 
R.  R.  widening  its  overhead  crossing  to  the 
w-idth  of  the  street  on  Fairmount  .Ave.,  be- 
tween 1st'  and  2nd  Sts.  A  new  bridge  over 
Bacon  Creek  on  Helen  .Ave.  was  also  recom- 
mended. 

Committee  of  citizens  of  Bettendorf,  la., 
has  lieen  appointed  to  petition  the  County 
Board  of  Supervisors  for  the  construction  of 
a  bridge  over  Duck  Creek  Wz  miles  east  of 
Bettendorf  on  the  River  road. 

Bridge  Committee  of  the  Waterloo.  la.. 
City  Council  is  busy  making  preparations  for 
the  preliminary  work  in  re.gard  to  the  con- 
struction of  the  ])roposed  brid.ge  ;it  San  Souci 
Park   o\er   the   river. 

Kansas. 

•J"l>ids  will  be  received  until  noon,  .\pril  ID. 
by  Board  of  Comity  Commissioners.  Kansas 
City.  Kan.,  for  furnishing  all  material  and 
labor  to  len.gthen  and  repair  the  l-'ifth  St. 
bridge  over  the  Kansas  River.  Each  bid  must 
be  accompanied  by  a  certified  check  for  $l,iiOO. 
Frank  .M.  Ilolcomb  is  Comity  Clerk. 

Kentucky. 

•{•Bids  will  be  received  until  lo  .-t.  in.,  .\pril 
17.  by  Board  of  Pulilic  Works.  Paducah.  K)-.. 
for  the  construction  of  a  reinforced  concrete 
bridge  43  ft.  wide  and  20.-)  ft.  lon.g.  .Approxi- 
mate quantities  as  follows:  Excavation,  17ii 
cu.  yds.  Linear  feet  concrete  pilin.g.  3,720  ft. 
Concrete  in  piers,  abutments  and  retaining 
walls,   "iM   cu.  yds.     Concrete  in  arches,  ,gird- 


4"  indicates  -work  now  open  for  bids.       •   indicates  a  contract  let  recently. 


66 


ENGINEERING-CONTRACTING 


W.l.  xx.w 


Xn 


14- 


trs,  columns,  lichnis,  floor  ami  railing.  Tt>T  cu. 
\ils.  Roini'orcinK  sti-cl  in  piles,  "".(iyii  lbs.  Ro- 
inforcins  steel  in  snperstructnre.  I  l.">.:U>i>  lbs. 
Cast  steel  hinges.  I.HIMI  lbs,  Uinip  posts.  8 
WaterprootinK.  T'.'"  .s(|  \ils.  l\inent  sidewalks. 
•l.-'yo  sq.  tt.  Creosote  wood  paving  Moeks.  Ml-'O 
sq.  yds.  .Ml  the  above  material  and  work  to 
he  fnrnishetl  and  done  in  aocortlaiioe  with 
plans  and  specilleations  on  lile  at  the  office  of 
the  City  Kngineer.  I-"ach  bid  ninst^  be  ac- 
companied with  a  cerlilicd  check  for  $l.i>00.00, 
pavable  to  K.  J.  Paxton.  Treasurer,  to  lie  for- 
feited to  the  City  of  Tadncah.  L.  A.  Wash- 
ington is  City  F.nginccr. 

Maryland. 

The  Maryland  State  Road  Conmiission  has 
applied  to  the  Secretary  of  War  for  perniis- 
sion  to  build  a  bridge  across  Xanticoke  River 
at  Sharptown,  Md.  A  hearing  will  he  held 
before  C  «l.  T.  L.  Casey.  I'.  S.  Knginecr.  Cus- 
tom House.  Baltimore.  Md..  .April  11.  on  the 
question   and   plans. 

Massachusetts. 
Citizens  of  Somli  Boston  and  officials  of 
the  New  York.  Xew  Haven  &  Hartford  Ry. 
recently  held  a  conference  on  the  pro])osed 
chan.ges  in  the  railroad  terminus  and  facili- 
ties: Frederic  Fay.  Division  Engineer,  es- 
timated that  the  change  would  cost  about 
$;^.")0.00n.  which  with  the  changes  on  the  South 
Boston  side  and  the  damages  already  awarded 
to  the  terminal  company  would  require  an  ex- 
penditure of  Sl.oon.dilo  to  complete  tlie  work. 

Michigan. 

City  Council  of  Kalamazoo.  Mich.,  is  pre- 
paring for  the  entire  reconstruction  of  the 
brick  bridge  over  Portage  Creek  at  .\lcott  St. 

.Among  the  bridge  questions  under  consid- 
eration by  the  city  of  Grand  Rapids,  Mich.. 
is  the  proposition  to  construct  a  new  concrete 
bridge  at  Pearl  St.  to  replace  the  old  struc- 
ture which  is  being  repaired. 

.At  a  recent  meeting  of  the  Board  of  Trade 
Committee  on  Public  Improvements.  Sagi- 
naw. Mich.,  it  was  determined  to  support  the 
proposed  vote  for  a  new  Jolinson  St.  brid.ge 
at  a  cost  of  $85,000. 

Minnesota. 

©The  contract  fur  tlic  construction  of  tlic 
new  steel  bridge  across  the  river  at  Dundas. 
has  been  awarded  by  the  Board  of  County 
Commissioners,  Faribault.  Minn.,  to  .A.  Y. 
i'.avne  &  Co..  Minneapolis,  at  $."),ilOO. 

It  is  reported  that.  providin.g  the  Govern- 
ment Engineers  approve  the  proposed  plans. 
the  Chicago  Great  Western  Ry.  will  con- 
struct a  new  bridge  across  the  Mississippi 
River  at  St.  Paul.  Minn.  L.  C.  Fitch  is 
Cliief  Eneineer  of  tlic  conipanv  at  Chicago. 
111. 

Nebraska. 

®The  Empire  Bridge  Co..  of  Falls  City, 
X'cb..  has  been  awarded  the  contract  by  the 
commissioners  of  Dund  County,  at  Benkelman. 
Neb.,  for  the  construction  of  a  wooden  wagon 
brid.ge  across  the  Republican  River,  where 
public  road  Xo.  lOii  crosses  said  stream  in 
township  1.  range  :18,  west  Hth  p.  m.  Bids 
Avcre  opened   March  '20, 

New  Mexico. 

4*Bids  will  be  received  until  .April  IT.  Ipv 
Lorenzo  Deladgo.  Proliate  Clerk.  Las  Vegas. 
X.  Me.x..  for  the  construction  of  Ijridges  over 
the  Rio  Pecos,  Rio  r,alliu;is  and  .Arroyo  Pecos 
Rivers. 

New  York. 

A  J.  M.  Kuapp.  .')44  Sontli  l:!d  St.,  Xew 
\"ork  City,  has  been  awarded  tlu  contract  Iiy 
Commissioner  of  Charities.  M.  J.  Drummond, 
foot  of  22(1  St..  Xew  York  City,  for  fur- 
nishing all  the  Ial)or  and  material  required 
for  the  erection  and  completion  of  brid.ge. 
connecting  main  hospital  building  with  the 
annex  (west  of  main  liuildin.g^  :  also  complete 
heating,  ventilating  and  plumbing  systems  in 
tlic  annex.  Kings  County  Hospital,  borough  of 
I'.rooklyn.  the  city  of  Xew  S'ork.  The  con- 
tract  price   is  $3:1,141!,      f'ids   were   opened   on 


March    21    and    the    contract    awartled    March 

2:>, 

©Board  of  Supervisors  has  awarded  tlic 
contract  for  the  construction  of  a  2-arch 
bridge  over  the  Bronx  at  Bronxville  to  the 
O'Rourke  Construction  Co.,  honkers.  .X.  Y,. 
at  $0,227  and  another  at  Tuckahoe  to  E,  I. 
Hovle  &  Co.,  Yonkers,  N.  Y.,  at  $7,742, 

©.Advices  from  Falconer.  X.  Y.,  stale  thai 
the  contract  for  the  construction  of  two 
bridges  on  South  Work  St,  over  the  Chada- 
koin  River,  has  been  let  to  S,  T,  Benson  S: 
Co,,  of  Falconer,  at  $7.88(!.48  and  the  contract 
for  the  East  Main  St,  extension  bridge  was 
awarded  to  G.  C,  Holcomb  of  Kcnneilv  at 
$(i,.500, 

.An  agreement  has  been  readied  by  the  City 
Council  of  Buffalo,  X,  ^■,.  and  the  officials  of 
the  Lake  Shore  R,  R,  amending  the  plans 
for  the  new  lift  bridge  across  the  Buffalo 
River,  The  plan  originally  called  for  a  bridge 
with  a  lift  span  givin.g  an  80-ft,  opening  for 
tlic  passa.gc  of  lioats.  It  was  tabled  by  the 
Councihncn  last  October  and  referred  to  a 
joint  committee.  The  new  plan  provides  for 
a  lift  span  giving  an  opening  of  100  ft. 
for  the  passage  of  vessels,  this  opening  to  be 
out  in  the  channel  of  the  river  instead  of  at 
one  end  of  the  bridge:  that  the  supporting 
piers  shall  be  out  in  the  river  far  enough  to 
|)rotect  boats  lying  at  the  docks  near  tliein, 
and  that  the  railroad  shall  deed  to  the  city  an 
additional  strip  of  land  on  the  south  side  of 
the  river.  The  entire  bridge  will  consist  of  an 
approach  or  tower  span  of  :35  ft.,  the  lift  span 
of  100  ft.  and  another  fixed  span  of  00  ft. 
reaching  to  the  south   shore. 

A  resolution  appropriating  $2(1.0(10  for  the 
construction  of  the  proposed  new  bridge 
across  the  barge  canal  at  the  foot  of  Ferry 
St.  in  conjunction  with  the  United  States 
Government  was  referred  to  the  Laws  and 
Legislation  Committee  of  the  -Aldermen  of 
Buffalo.  X,  A',  Tlie  additional  fund  is  to 
provide  for  a  structure  30  ft.  wide  and  8-ft, 
walks  instead  of  20  ft,  wide  and  •Vft,  walks  as 
stated  in  our  last  issue. 

Grade  Crossing  Commission.  Niagara  Falls, 
N,  Y,.  has  passed  a  resolution  instructing  the 
Secretary.  Frederick  Chormann.  to  take  the 
necessary  steps  to  induce  the  New  A'ork  Cen- 
tral R,  R.  to  assist  in  Ijuilding  a  subway  or 
overhead   crossing  at    Whirlpool    .Ave. 

The  lowest  bid  received  liy  the  State  Su- 
perintendent of  Public  Works,  .Albany,  X'.  Y.. 
for  the  construction  of  the  bridge  over  the 
canal  at  a  point  near  Rockv  Rift  Dam.  was 
that  of  E.  J.  Doyle  &  Co.,  Albany.  $lo.:!(;4. 

North   Carolina. 

®Thos.  Sheahan  of  Weldon.  N.  C,  is  the 
probable  contractor  for  the  construction  of  a 
1,000  ft.  long,  20  ft.  roadway,  reinforced  con- 
crete arch  bridge  over  Dan  River  on  Union 
St..  in  Danville.  Va..  at  38,810.  Bids  were 
opened  March  28  by  J.  O.  Magruder,  city  en- 
gineer. 

Ohio. 

^Bids  will  be  received  until  .April  12,  by 
Board  of  County  Commissioners.  Newark,  O,, 
for  the  construction  of  substructure  of  the 
Cortier  bridge  over  the  South  fork  of  Lick- 
ing River  in  Lima  Township ;  the  superstruc- 
ture for  the  same  bridge:  reinforced  concrete 
arch  over  Dutch  fork  in  Licking  Township: 
reinforced  concrete  arch  over  Quarry  run  in 
Licking  Township:  reconstructing  the  sub- 
structure of  the  .Alfred  Wells  bridge  in  Union 
Township:  reconstructing  the  substructure  and 
erecting  the  superstructure  over  a  branch  of 
I^ake  fork  in  Washington  Township ;  con- 
structing the  substructure  for  the  McFadden 
bridge  over  a  branch  of  Clear  Fork  in  Mc- 
Kean  Township, 

®F,  J.  P,  Brackett  of  Glendale.  O,.  has 
lieen  awarded  the  contract  by  the  county  com- 
missioners. Cincinnati.  O..  for  the  construc- 
tion under  Specification  No.  Ifi.")  for  concrete 
brid,ge  on  the  Sheed  Road  near  the  Hanxlcy 
Road  in  Coleraiu  township.  The  contract 
price  is  $1,384,     Bids  were  opened   March  24, 

©George  Leonard  of  Glendale,  O,,  has  been 
awarded  the  contract  by  the  county  commis- 
sioners,  Cincinnati.   O..   at  $902,   for   the    fol- 


lowing couiuy  work:  L'nder  Specifications 
No.  Kil  —  for  new  superstructure  of  bridge  on 
the  Springlield  jiike,  near  the  .Allen  Hoffman 
farm,  ^'i  mile  north  of  Springdale.  in  .Spring- 
lield township.     Bids  were  opened   March   24. 

©The  Board  of  County  Connnissioners. 
Cincinnati,  O.,  on  March  24.  awarded  the  con- 
tract No.  Kio  for  the  construction  of  tlic  con- 
crete bridge  on  Sheed  Road  near  Haulev 
Road  to  F,  J.  P.  Brackett.  Glendale,  O..  a't 
$1,38:!.     F;red  Dreihs  is  Clerk. 

©The  Commercial  Water  Co..  Youngstowu. 
().,  has  awarded  the  contract  for  the  con- 
struction of  a  bridge  over  its  reservoir  at 
Jackson's  Gulch  to  the  Hunter  Construction 
Co..  Youngstowu,  O.  Tlie  structure  will  be 
400  ft.  long  and  will  require  200  tons  of 
structural  steel. 

Plans  are  about  cnm])lete  for  the  construc- 
tion of  the  proposed  Gilbert  .Ave  viaduct  in 
Cincinnati,  O.,  and  bids  for  the  work  asked 
shortly.  The  contract  will  be  let  in  two  sec- 
tions, one  for  the  foundation  and  the  other 
for  the  superstructure.  The  entire  structure 
will  be  built  of  reinforced  concrete.  Most  of 
the  property  purchased  by  tlie  city  for  the 
right  of  way  has  been  vacated  and  the  build- 
ings will  be  razed  as  soon  as  the  contracts 
have  been  let. 

City  of  Cleveland,  O,.  has  decided  upon  the 
reconstruction  of  the  Central  Viaduct  which 
has  been  for  some  time  in  danger  of  condem- 
nation liy  the  U,  S.  Government.  The  central 
Iiier.  on  which  the  draw  rests,  will  be  entirely 
rctnoved.  This  will  give  a  channel  178  ft. 
wide  instead  of  the  two  07-ft.  wide  channels 
now  on  either  side  of  the  draw.  In  place  of 
the  draw  a  f).5-ft.  span  will  be  provided.  This 
will  enable  the  largest  vessels  to  pass  under 
the  viaduct  without  the  necessity  of  a  draw. 
Robert  Hoffmann  is  City  Engineer. 

Oklahoma. 

Board  of  County  Commissioners.  Muskogee. 
Okla..  are  planning  to  soon  let  contracts  for 
the  construction  of  •')4  county  bridges.  Es- 
timates are  now  under  preparation  by  County 
Surveyor. 

The  Le.xington  .Auto  Bridge  Co,  has  been 
incorporated,  according  to  advices  from  Ok- 
lalioma  City.  Okla,.  with  a  capital  stock  of 
$2-">.(i(iO  and  proposes  the  construction  of 
bridges  across  the  South  Canadian  River  for 
autos  to  cross.  J,  .A.  Brownell,  J,  J,  Brown- 
ell.  A.  Brownell.  all  of  Lexington.  Okla,.  are 
incorporators, 

Oregon. 

•f«Bids  will  be  received  until  2  p,  m,.  .April 
24.  by  F,  S,  Fields.  County  Clerk.  .Multnomah 
County,  Portland.  Ore.,  for  the  construction  of 
the  West  Portland  bridge. 

Citizens  of  Marion  County,  Ore,,  are  ad- 
vocating the  construction  of  a  bridge  over 
the  north  fork  of  Santiam  River  between  the 
towns  of  North  Santiam  and  Shellnirn.  Coun- 
ty Court  is  to  be  urged  to  approjiriate  the 
necessary  funds. 

Pennsylvania. 

4*Bids  will  be  received  until  .\pril  7.  by  De- 
partment of  Public  Works.  Pittsburg.  Pa., 
for  the  construction  of  a  reinforced  concrete 
bridge  on  Larimer  .Ave.,  crossing  Washington 
Blvd.  The  cost  of  the  work  is  estimated 
about  $17.J.OOO.  Joseph  G.  .Armstrong  is  Direc- 
tor of  the  Department.  X''.  S.  Sprague  is 
Superintendent  of   Bureau  of   Construction. 

•{•Bids  will  be  received  until  1  p.  ni..  .April 
18.  by  Commissioners  of  Xorthampton  Coun- 
ty. Pa.,  for  the  construction  of  a  reinforced 
concrete  bridge  and  other  work  incidental 
thereto,  at  Easton,  Pa.  The  structure  con- 
sists of  two  02-ft.  spans  and  one  100  ft.  span 
with  an  approximate  width  of  tw  ft.  Young 
K:  Reese.  1  Pom  fret  BIdg..  Easton.  Pa.,  are 
County  Engineers. 

Officials  of  the  New  York  Central  Ry.  Co. 
have  finally  decided  to  permit  the  officials  of 
the  borough  of  .Avis.  Pa.,  to  construct  a 
brid.ge  over  its  tracks  connecting  .Avis  proper 
with  the  shons  on  the  opposite  side  of  the 
company's  3!)  tracks.  The  cost  of  the  pro- 
posed structure  is  ron.glilv  estimated  at 
$3..-)00. 


^  indicates  work  now  open  for  bids.      ©  indicates  a  contract  let  recently. 
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The  Philadelphia  S:  RcadiiiR  Ry.  Co.  has 
suggested  a  few  tiiangcs  in  the  plans  of  the 
I)roposed  new  Kiith  St.  bridge,  Harrishurg,  Pa., 
which  will  probably  retpiirc  two  weeks'  work 
on  the  part  of  the  City  luigineer.  These 
changes,  however,  will  not  cause  any  delay 
in  the  work. 

Directors  of  the  Hoard  of  Trade  of  21st 
Ward,  Philadelphi.i.  Pa.,  are  ;idvocating  the 
introduction  of  an  ordinance  to  appropriate 
.•s:',!  11 1,0(11 1  for  the  construction  of  ;i  bridge  over 
the  Wissahickon  Ravine  on  the  line  of  Henry 
St.  to  open  up  the  nsideuii.il  section  of  Rox- 
borough. 

Board  of  County  Commissioners,  Washing- 
ton, Pa.,  recently  viewed  the  jiroposed  site  for 
the  bridge  across  Pigeon  Creek  :it  the  Catholic 
church  in  Rentleyville. 

Tennessee. 

In  compliance  with  a  rcMilulion  recently 
f  passed  by  the  city  council  of  Kno.wille,  Tenn., 
an  act  will  be  presented  to  the  Legislature  for 
passage  allowing  the  city  "f  Knoxviile  to 
issue  $50,O(.lli  in  bonds  for  the  construction  of 
a  new  Gay  St.  viaduct  across  the  Southern 
Ry.  tracks.  The  structure,  if  built,  will  be 
of   reinforced   cnncrete 

Texas, 

The  AlissDuri,  Kansas  &  Texas  Ry.,  accord- 
ing to  information  from  Denison.,  Tex.,  has  of- 
fered to  pay  SlO.iiiio,  one-tlnrd  the  estimated 
cost  of  a  viaduct  over  the  shcns  connecting'  the 

I  South  Side  with  the  business  p.art  of  the  city. 
.\n  order  was  recently  passed  by  the  Com- 
missioner's Court,  Dallas.  Texas,  authorizing 
the  issuance  of  bonds  in  the  sum  of  $."),(I00  to 
bi-  used  for  repairing  bridges  nver  the  Trin- 
ity River  in   Dallas   County. 

Virginia. 

.Advices  from  Richmond,  \'a  ,  >tate  that  tlic 
Mibcommittee  on  the  James  River  liridge  re- 
cently met  to  discuss  the  plans  for  the  pro- 
posed new  .'"tructure  and  formulate  a  report 
for  the  full  committee. 

-According  to  information  received   from  the 


Consolidation  Co.il  (  m,  which  recently  award- 
ed the  contract  to  L.uigborne  S:  Langhorne, 
Lynchburg.  \'a.,  for  the  construction  of  :!ii 
miles  of  standard  gage  r.ailro.ad,  they  will 
shortly  contract  for  .'ii-*  through  girder 
bridges,  varying  in  span  from  In  to  100  ft. 
The  structures  to  ln>  located  along  the  line 
from  Shelby  Creek  to  the  headwaters  of  Elk- 
horn  Creek  in  Pike  and  Letcher  Counties,  Ky. 
Frank  Haas,  Fairnioni,  W.  Va  .  is  Consulting 
Engineer. 

Washington. 

®lnformation  received  from  Seattle,  W.-ish.. 
is  to  the  effect  that  Marks,  Russell  &  Galla- 
gher have  tiwarded  the  contract  for  the  con- 
struction of  their  bridge  over  -"ith  .Ave.  at  Yes- 
ler  Way  to  the  American  Bridge  Co.  The  new 
structure  will  be  of  steel  and  will  be  tili  fl. 
s<|uare  and  similar  in  construction  to  the 
bridge  over  4th   .Ave.  a  block  west. 

Scott  Calhoun,  l.'orpor.ilion  Counsel  of 
Seattle,  is  prep.iring  .1  risolnlion  pro- 
viding for  the  construction  of  the  \Vest 
Seattle  \iaducl.  an  ini  •ro\itnent  estimat- 
ed to  cost  between  $1  ,.•,1111.111  in  and  $■_',- 
noO.IKin  This  resolution  pro\i(l(  s  for 
the  construction  of  a  woiiij  \iaduci  i>n 
-Ith  .Ave.  South,  a  small  srclion  of  Hoi- 
gate  St.  and  Railroad  .Ave.  Wist  to  .Alki 
.Ave.,  with  a  steel  bridge  o\er  each  of  the 
waterways.  .At  Railroad  .Ave.  west  and  .Alki 
Ave.  the  proi)Osed  bridge  will  cross  .Alki  .Ave. 
at  a  height  of  (io  ft.  above  that  thorou.ghfare, 
in  order  to  provide  laterals  in  i\mi  directions 
on  easy  grades. 

Wisconsin. 

City  Council  of  Janes\ilU,  Wis.,  now  h.as 
under  consideration  the  construction  of 
another  brid.ge  across  Rock  River.  Tliis 
structure  according  to  pl.atis  will  be  situated 
at  Racine  St.  and  steps  are  being  taken 
toward  securing  the  property  lor  aiiproaches. 
C.  V.  Kc'rch  is  City  Engineer 

Town  of  Metomen.  Wis.,  has  iietitioned  the 
County    Hoard    for    an    a[i]iropriation    of    $liiiil 


towaril  defraying  the  expense  of  building  a 
new  bridge  to  replace  the  old  Fairwatcr 
bridge.  The  cost  of  the  work  is  estimated  at 
$l,'-'l"l. 

Canada, 

The  Welland  l.omtiy  Board  of  Trade,  ac- 
cording to  infonn.ation  received  Iroin  Wel- 
land, Out.,  has  passed  a  resolution  indorsing 
the  proposal  to  erect  a  bridge  :icross  the 
.\iagara  FJiver  .it  Fort  I'jie  to  Buffalo  as  a 
peace  meniori.il 

Preliminary  plans  prepared  for  the  con- 
struction of  the  jiroposed  \  ladiict  between 
John  and  Cherry  Sts.,  Toronto.  Out.,  by  the 
(irand  Trunk  and  Canadian  Pacilic  Rys. 
luigineers,  have  been  submitted  to  the  Rail- 
way Commission  at  Montreal.  G.  .\.  .Mitchell, 
'Toronto,  Out.,  is  Master  of  Bridges  .and 
Buildings    for   Cirand   Trunk    .System. 

The  Minister  of  Public  Works,  according 
to  recent  information  from  Ottawa,  Out.,  has 
approved  the  plans  of  the  firand  Trunk  Ry. 
Co,  for  its  proposed  new  bridge  over  Hum- 
ber  River.  'The  company  must  agree  to  leave 
a  sufficient  opening  for  the  How  of  water, 
and  the  Department  of  Public  Works  will 
determine  the  requirements  in  this  respect.  .\t 
the  time  of  construction  the  company  must, 
if  ordered  by  the  department's  district  en- 
.gineer  at  Toronto,  excavate  a  sufficient 
amount  from  the  bed  of  the  river  at  the  bridge 
to  insure  no  diminution  in  the  present  area 
of  flow,  and  if  at  any  time  navigation  in- 
terests demand  that  this  area  lie  increased, 
the  company  must  bear  all  the  expense  of 
carrying  out  the  department's  order  for  fur- 
ther deepening  or  widening  of  the  channel. 
Finally,  the  company  must  assume  all  liabili- 
t\  for  ilain.i.ges  to  lands  above  the  bridge 
throu.gh  flooding  because  of  ice  jams  or  other 
causes  which   might  be   due  to  the  bridge. 

It  has  been  announced  by  officials  of  the 
Canadian  Northern  Ry.  that  the  company  will 
soon  build  a  new  steel  bridge  over  the  river 
at  Swan  River,  Man.  The  cost  of  the  struc- 
ture as  proposed  is  estimated  at  $2i  1,000. 


IRRIGATION.   DRAINAGE,  LEVEES  AND  CANALS 


Arkansas. 

®Lo\vrance  Bros.  I. d..  .Memphis.  'Tenn..  have 
been  awarded  the  contract  b\  the  Tensas 
Basin  Levee  T)istrict  for  constructing  the 
Lucca  Levee  located  in  Desha  County,  .Ark., 
about  si.x  miles  above  .Arkansas  C!ity.  The 
work  includes  about  :i."iU,non  cu.  yds.  of  earth 
«<.>rk  and  the  contract  price  was  l'u..'^2  cts.  per 
■cu.  yd.  Bids  were  opened  .March  :!o  ;it  the 
office  of  the  Board  of  State  Tjigineers.  G.  W. 
Lawes,  .Secretary.   .\'ew   <  b  le.iiis,   L.i. 

Colorado. 

The  Las  .Animas  Consolidated  Drainage 
District  of  Las  .Animas,  Colo.,  is  to  construct 
a  drainage  system  for  about  '_',OiMl  acres  of 
land.  Hard  burnt  cla\-  tile  is  to  be  used  for 
the  main  line,  21  in.  being  used  for  the  first 
two  miles,  18  in.  for  the  next  mile  and  ].5  in. 
for  the  balance.  This  will  be  the  hrst  at- 
tempt at  drainage  on  more  than  a  quarter 
section  of   land   in   T'.cnt  county. 

Illinois. 

^Bids  will  be  receiwd  iiinil  noon,  .April  11'. 
by  Board  of  'Trustees.  Fast  .Side  Levee  and 
Sanitary  T)istrict.  Sexton  Hldg..  T";ist  St.  Louis. 
III.,  for  the  construction  of  an  earth  levee 
having  a  crown  8  ft.  wide  and  a  length  of 
:>  miles,  bein.g  Construction  Project  .\o.  ■_', 
Section  1  of  ]-'ront  Levee.  'The  work  will  in- 
clude the  following  rippro\im;ile  quantities: 
20(1,11110  cu.  yds.  of  earth  embankment,  IHO  lin. 
tt.  of  3(l-in.  cast  iron  pipe,  10  cu.  yds.  of  con- 
crete and  1  automatic  flood  gate.  1  hand  gate 
and  1  acre  of  grubbing.  R.  D  Silkking  is 
clerk  of  board. 

^Bids  will  be  received  until  2  p.  m..  .\pril 
H.  liy  Commissioners  of  Maple  (Jrove  Drain- 
ttge  District  of  Lee  County,  at  the  office  of  J. 


.M-  l-'gan,  Jr.,    \n)lio\.   Ill,,   T.ngiiucr.   for  work 
including   MI,oii()    lin.    ft,    of   opi'ii    dilcb,   •■'■('    ft 
wide,   with   total   esiim.ileil  exc.ivatioii   of    2-"p(>.- 
(if)O. 

®J.  D.  llietle  i\:  Co..  ,if  Cb.impaigii.  111. 
have  been  awardeil  the  contr.icl  In'  the  town 
of  Cerro  Gordo,  111,,  II,  C,  Phillips,  'Town 
Clerk,  for  funiisliing  the  followitvt;"  drain  tile 
and  for  constructing  ditches,  ric.  :  :!.|no  ft  T^ 
ill.,  2,lnO  ft.  I(i-iii  ,  H,!""!  ft  l"i-in  .  l.lnd  ft  II- 
111,  1,1(1(1  ft.  of  S-m.,  the  S-in.  to  be  red  sh.iK 
tile.  Larger  sizes  to  be  vitrilied.  Work  to  Ih' 
done  under  Union  Dr.iin.age  District  .\o.  li. 
The  contract  price  is  .$."i,7on.  Bids  were 
opejied  March    IS, 

®Wni.  .Mc.Xeill,  l'roi)lietslown,  HI.,  has  been 
awarded  the  contract  b\  ihe  t'oimnissioners  of 
Big  .Slough  S|ieci.il  l)raiii.-ige  District.  Proph- 
etstown.  111.,  for  constructin.g  branch  .\'o.  1 
in  Lor.aine  township,  Henry  County.  The 
dilcb  is  to  be  2  miles  long,  (i  ft.  wide  ,it  bot- 
tom, ■">  ft.  deep,  reipiiring  .about  38,(1(111  cu.  \ds, 
of  excav.atioii,  consisting  id"  muck  and  s.and. 
'The  coiitr.icl  price  is  I  I  H'l  cts,  per  cr.,  yd. 
I'.ids  were  opened  .\pril  I,  T  W  .Sears. 
I'rophetstown,    111.,   is  eii^iiieir 

®H.  L.  DeNeen.  Chesterton,  Ind.,  has 
been  awarded  the  contract  at  14  cts.  per  cu.  \(1, 
for  excavating  the  ditches  in  .Mint  Creek 
Drainage  District,  the  work  requiriu"  about 
."lO.OOO  cu.  yrls.  of   excavation. 

'The  lirst  hearing  on  llie  petition  for  the 
establishment  of  the  Hickory  Drainage  Dis. 
trict  in  lasner  County,  111,  was  held  on  .Ai'ril 
4,  S.  .A.  Connor  &  Son,  Xewton,  111,,  .ire 
the   engineers, 

Indiana, 

^Bids  will  be  iccei\eil  until  2  p.  m..  .\pril 
.s!.  bv  r^aul  Wanl.  Drainage  Commissioner,  at 
tile  "office    of    I'lil    X-    Kassabanni.     Mnnticello. 


Ind,.  for  till-  construction  of  the  J.  (.",  X'.anat- 
l.-i  el  al,  ditch.  The  main  ditch  "is  OO.Otin  ft. 
long.  In  to  2."i  ft.  at  bottom.  .'10  to  ."lO  ft.  at 
top.  (j  to  II  ft.  deep,  requiring  excaxation  of 
T^i'.0r2  cu.  yds.  Also  three  opiii  Literals, 
total  length  (Ki.dld  ft,,  bottom  width  I  to  0 
ft.,  dejitli  (i  to  II  ft,,  top  width  20  to  :iO  ft., 
re(|iiiriiig  e\ca\-atioii  of  l."i!l,nil(l  cu.  >ds.  "There 
will  .also  be  about  In  miles  of  lib'  work,  re- 
quiring tile  from  8  to  21  ins.  Paul  Ward. 
RcMiolds,   lull.,  is  engineer. 

Surveys  have  been  completed  for  the  pro- 
posed drainage  ditches  and  levees  along  the 
I'atoka  and  Wabash  Rivers.  'The  sm'vey  was 
made  from  a  point  near  Dongola,  several 
miles  northeast  of  Princeton  down  both  sides 
of  the  Patok.i  to  its  mouth,  opposite  .Mt. 
Carmel :  thence  south  along  the  Wabash  to 
Xew  Htirmony,  a  distance  of  about  80  iniles. 
'The  cost  of  the  system  of  drains  and  levee 
IS  estimated  at  over  $2.")0,000,  and  it  is  said  that 
more  than  Imi.dOO  acres  of  land  would  be  af- 
fected. J.  S.  Spiker,  Vincennes,  Ind.,  is  the 
engineer. 

Iowa. 

®C.  J.  McElhaney,  Coin,  la.,  has  been 
a\v;irded  the  contract  at  $0,000  for  construct- 
ing a  ditch  for  Drainage  District  No.  1 1  bids 
for  the  work  being  opened  March  28  at  Sib- 
ley, l;i,  'The  controct  lor  Ihe  tile  work  w.is 
let  to  the  Siblev  Cement  Co.,  Siblev,  la.,  at 
$7,1  To, 

Kansas. 

.A.  G.  'Taubert,  Kansas  City,  Mo.,  has  a  con- 
tract from  t  .allahan  l5ros..  eneral  contractors, 
for  the  construction  of  a  concrete  wall  about 
2,000  ft.  long  ;ind  10  to  24  ft.  high,  to  be  built 
in   connection    with   the   Kaw   "Valley  drainage 


4"  indicates  work  now  open  for  bids,     ®  indicates  a  contract  let  recently. 
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work  at  Kansas  City,  Kan,  Tlii;  wall  runs 
alons»siilo  of  tlic  river  and  llu'  contracts 
has  a  mixing  plant  nionnti-d  on  a  barge,  with 
a  tiO  ft.  tower,  and  will  siiont  all  the  con- 
crete into  place. 

Louisiana. 

Town  Council  of  Church  Point.  La,,  is  con- 
sideriiiR  constructing  a  Icvce  on  the  northern 
side  of  the  town  across  Mayou  PUuiueniine. 


Washington. 

®.\dvices  from  Seattle,  Wa.sh.,  state  that 
Holt  &  Jeffery,  were  on  March  S.i  awarded 
the  contract  for  the  excavation  of  nearly  one 
mile  of  canal  between  Fremont  and  Salmon 
Hay.  The  excavation  will  be  over  part  of 
the  construction  of  the  Lake  Washington 
Canal,  and  the  contractors  will  obtain  their 
])ay  from  an  apijropriation  of  $IWi,Oon  made 
by  the  last  legislature.     Work  is  to  be  started 


May  1.  The  eontrai-l  amounts  to  about  $8(>,00n 
and  bids  for  the  work  were  opened  some  three 
months  ago. 

Mexico. 

Surveys  have  been  started  for  the  projected 
canal  and  irrigation  system  proposed  by  tlie 
.Mariposa  Plantation  &  Irrigation  Co.  for  its 
•Jii.iHMi  acres  of  land  near  Reynosa.  ^fcxicn. 
opposite  Brownsville.  J.  G.  Cuimingliam. 
Minneapolis,   Minn.,   is   president. 


Colorado 


The  citv  council  of  Colorado  Springs.  Colo., 
has  authorized  the  water  department  to  pur- 
chase water  mains,  lire  hydrants  and  other 
supplies  necessary  to  put  the  system  in  lirst- 
class  shape  in  the  paving  district.  The  ma- 
terial and  labor  will  cost  approximately  $ll.i">(t. 

District  of  Columbia. 

Plans  for  including  the  cost  of  a  high-pres- 
sure tire  service  in  Washington.  D.  C,  in  the 
appropriation  estimates  for  UUi  are  being  pre- 
pared by  the  District  Commissioners  and  will 
be  forwarded  to  Congres^,  The  cost  of  the 
service  will  amount  to  about  $7.50,000. 
Georgia. 

®The  water  board  at  .\tlanta.  Ga.,  has 
awarded  the  contract  for  furnishing  the  city 
with  water  meters  to  Thompson  Co.,  for  $7.20 
per  meter,  and  the  Gaman  Meter  Co..  for  $7 
per  meter.  The  former  company  will  furnish 
7.5  per  cent  of  the  meters  and  the  latter  2'> 
per  cent.  Between  2.-")0n  and  :li>Oo  meters  will 
be  purchased  during  the  year. 

The  citizens  of  Pelham,  Ga.,  have  voted 
the  issuance  of  bonds  to  the  amount  of  $2.5,- 
000  for  the  extension  and  enlargement  of  the 
water  and  light  plant.  It  is  proposed  to  use 
$11,000  of  the  $25,000  to  put  in  another  power 
unit;  $0,000  to  extend  water  mains;  $0,000 
for  a  jail  and  fire  department  house,  and 
$2,000  for  electric  lights. 

An  election  is  to  be  held  in  Swainsboro, 
Ga.,  on  April  17  for  the  purpose  of  voting  on 
the  issuance  of  bonds  to  the  amount  of  $40.- 
000  for  the  construction  of  a  water  works 
system    and    electric    light    plant. 

The  mayor  and  council  of  Barnesville,  Ga., 
have  called  an  election  for  .-Xpril  18  for  the 
purpose  of  submitting  to  the  citizens  of 
Barnesville  the  question  whether  bonds  to  the 
amount   of  $.")O.0llO   shall   lie   issued. 

Idaho. 

An  election  was  held  in  Weston.  Ida.,  on 
March  27  for  the  purpose  of  voting  on  the 
proposition  of  bonding  the  cit\\  for  a  water 
system.  The  water  is  to  be  piped  two  and 
one-half  miles  frcm  a  spring  near  the  Hans 
Nelson  place,  west  of  the  city. 

Illinois. 

•J«Bids  will  be  received  by  the  Board  of 
Local  Improvements.  Chicago.  111.,  Chas.  A. 
V.  Standish,  secretary,  until  11  a.  ni.,  .\pril  7. 
1911,  for  furnishing  and  laying  water  supply 
pipes  as  follows :  Bishop  St.  W.  0.")th  St.  to 
1.0.30  ft.  So.  1,065  lin.  ft.  0  in.  cast  iron  pipe, 
$1,428.18,  ass'm't.  available;  X.  Central  Park 
Ave.  Division  St.  to  4iMi  ft.  north  4:^0  lin.  ft. 
8-in.  cast  iron  pipe,  $717.7."i,  ass'm't.  available: 
W.  10.5th  St.  Vincennes  Road  to  Pro.spect 
Ave.  1,240  lin.  ft.  8-in.  cast  iron  pipe,  ass'm't. 
available  $1,080.80;  W.  (i(ith  PI.  HOO  ft.  E.  of 
Central  Park  Ave.  to  Spalding  .-\ve.  1,042  lin. 
ft  (1-in.  cast  iron  pipe  ass'm't.  available 
$2,400.20;  Vincennes  Road,  2(t0  ft.  So.  of  74th 
St.  to  W.  7()th  St.,  3,*Ml  lin.  fl.  8-in.  cast 
iron  pipe  ass'm't.  available  $4.88:?;  So.  Side 
West  End  Ave.  40th  .Ave.  to  5ntli  .Ave.  750 
lin.  ft.  8-in.  cast  iron  pipe,  ass'm't.  available 
$1,102.90;  N.  52nd  Ct.  Grand  A\c.  to  Belden 
Ave.  1,841  lin.  ft.  8-in.  cast  iron  pipe,  ass'm't. 
available  $:i,I08.90. 

^•Bids  will  be  received  until  8  p.  ni,.  .\pril 
11,  1911,  by  the  Board  of  Local  Improve- 
ments, Geo.   Comcrford,   President,  John  For- 

•f>  indicates 


est.  Secretary,  Cicero.  111.,  for  furnishing  and 
laving  cast  iron  water  pipe  connections,  etc., 
in' the  following  streets;  12tb  St.,  (ioth  .\ve. 
to  lilst  Ave..  Kith  St.,  (iOth  .Ave.  to  01st  Ave., 
01st  Ave.,  12th  St.  to  Kith  St.  The  work  con- 
sists of  laying  3,992  lin.  ft.  of  fi-in.  cast  iron 
water  supply  pii)e,  Mil  lin.  ft.  of  4-in.- ca.st  iron 
water  supply  i)ii)e  for  hydrant  connections, 
5  ()-in.  gate  valves  including  valve  boxes,  oj/l'- 
in.    fire  hydrants  with  2K'-in.   hose  couplings, 

2  8-in.  to  (i-in.  reducers,  1  (i-in.xO-in.xO-in. 
tee,  1  4-in.x(i-in.xU-in.  tee,  2  6-in.  crosses  and 
5  (I-in.  plugs,  payment  voucher  and  bond  5 
year  plan.  Plans  and  specifications  on  file  at 
office  of  "Town  Clerk  Chas.  Stoeffel.  Cash  or 
certified  check  for  10  per  cent  of  liid  must 
accompany  proposal. 

•|»Bids  will  be  received  by  B.  J.  Mullaney, 
Commissioner  of  Public  Works,  Chicago,  III., 
until  11  a.  ni.,  April  10,  for  constructing  a  9- 
ft.  tunnel  in  rock,  a  shaft,  and  placing  4  sluice 
.gates  to  complete  the  Southwest  Land  Tunnel 
extensions.  The  work  consists  of  pumiiing 
all  water  interfering  with  the  work  in  Sec- 
tions 1  and  2,  removing  a  4-ft.  concrete  liulk- 
head  in  State  St.  south  of  73rd  St.,  construct- 
ing one  U-ft.  shaft  in  Oglesby  -Ave.  near 
73rd  St.  complete,  lining  same  with  14  ins.  of 
concrete,  in  earth  and  10  ins.  in  rock,  con- 
structing a  9-ft.  tunnel  in  rock,  of  horseshoe 
form,  with  10-in.  concrete  lining  from  the  12- 
ft.  tunnel  in  73rd  St.,  250  ft.  northward  under 
Oglesby  Ave.  with  a  5%-ft.  bulkhead,  cutting 
out  concrete  lining  in  existing  12-ft.  tunnel 
where  Venture  shaped  are  to  be  formed,  re- 
constructing with  reduced  cross  sections  the 
three  9-ft.  tunnels  at  the  l!-ft.  shaft  and  the 
upper  ends  of  the  shafts  with  extensions,  new 
l)latforms  and  covers,  one  in  Yates  Ave., 
about  350  ft.  south  of  73rd  St.,  one  in  73rd 
St..  about  (in  ft.  west  of  State  St..  and  one 
in  State  St. ;  installing  four  ()-in.  sluice  gates 
in  the  above  shafts  with  hoisting  mechanisms 
tunnels  and  floor  thimbles,  all  of  which  will 
be  furnished  by  another  contractor,  furnish- 
ing and  installing  all  iron  and  steel  necessary 
for  hoisting  stem  guide's  platforms,  extension 
of  ladder  and  roofs  in  the  four  shafts  and  a 
ladder  in  the  Oglesby  .Ave.  shaft.  In  compar- 
ing bids,  the  tunnel  will  be  assumed  as  being 
25(1  ft.  long,  the  shaft  as  50  ft.  in  earth  and 
50  ft.  in  rock  and  the  amount  of  iron  and  steel 
as  35.000  lbs.  The  pumping  equipment  to  be 
installed  must  be  capable  of  delivering  at  the 
street    level   700   gals,   per   minute   at   each   of 

3  shafts.  The  concrete  lining  is  to  be  com- 
posed of  1  1/3  parts  Portland  cement.  3  parts 
of  torpedo  sand  and  5  parts  of  crushed  lime- 
stone, the  wdiole  to  be  plastered  smooth  with 
a  mortar  of  neat  cement.  Contractors  pro- 
posing to  bid  on  this  work  must  submit  scp- 
;irate"bids  on  the  following  items  (a)  ])ump- 
ing  and  Sections  1  and  2,  (b)  removing  bulk- 
head in  State  St.,  (c)  constructing  shaft  in 
earth,  (d)  constructing  shaft  in  rock,  (e) 
constructing  tunnel  in  rock,  (f)  reducing  cross 
section  of  tunnel  and  concrete  work  at  3  ex- 
isting shafts,  (g)  setting  four  sluice  gates 
with  hoisting  mechanism  complete,  including 
oak  tunnel  covers,  (h)  all  iron  work  furnished 
and  set.  Full  plans  and  specifications  on  lile 
at.  office  of  the  Cominissioner  of  Public 
Works,  4th  floor.  City  Hall.  Cash  or  certi- 
lied  check  for  $3,500  must  accompany  proposal. 

®The  city  of  Wheaton,  111.,  has  awarded  the 
contract  f(ir  the  Waaler  extension,  consisting 
of  235   ft.   of   (i-in.   pipe,  one  hydrant,  etc.,  to 

work  nc  ■'  open  for  bids.      ®  indicates  a  contract 


John  Hayes  Son's  Co.,  of  Napcrville,  111  A. 
L.    Webster   is   city   engineer. 

Plans  have  been  prepared  by  C.  A.  Redin- 
ger,  care  Southern  Railway  Co.,  St.  Louis, 
Mo.,  for  the  construction  of  a  new  water 
works  svstem  for  New  Athens,  111.,  estimated 
to  cost '  $28,000.  The  water  supply  will  be 
secured  from  the  Kaskaskia  river.  Contracts 
will  probably  be  let  next  month.  A.  J.  Loos 
is   city   clerk. 

The  question  of  installing  a  municipal 
water  works  system  in  East  Alton,  111.,  will 
be  submitted  to  the  voters  of  the  city  at  the 
spring  election. 

The  citizens  of  Morton.  111.,  have  voted  the 
issuance  of  bonds  to  the  amount  of  $l,ooo 
to  improve  the  water  plant. 

Advices  from  Carnii,  111.,  state  that  im- 
provements costing  more  than  $3,000  have 
been  planned  for  the  city  water  works.  A  new 
suction  pipe  will  be  installed,  leading  from 
the  river  to  the  pumping  house. 


lo'wa. 

®Cook  Construction  Co.,  of  Des  Moines,  la.. 
has  been  awarded  the  contract  for  the  con- 
struction of  a  water  svstem  in  the  city  of 
Gettvsburg,  S.  Dak.,  for  ^14,000.  Bids  were 
opened  March  2S  liy  F.  M.  Wright,  city 
auditor. 

®Fred  Jones  has  been  awarded  the  contract 
by  the  board  of  water  trustees  of  Ottumwa, 
la.,  for  the  building  of  the  clear  water  basin 
for  approximately  $(;.000.  The  basin  will  be 
300  ft.  long.  130  ft.  wide  and  nine  ft.  deep, 
and  will  be  located  by  the  side  of  the  race 
below  the  old  filter  house.  'It  will  hold 
3,000,000  gals,  of  water.  The  embankment 
will  be  15  ft.  high  of  dirt,  and  the  basin  will 
be  of  stone. 

Louisiana. 

®The  contract  for  the  construction  work  on 
the  proposed  water  works  plant  for  Patter- 
son, La.,  has  been  awarded  to  the  firm  of 
Kellev  &  Jones  of  Opelousas. 

Merchants  of  Kinder,  La.,  have  organized 
the  Merchants'  Water  Works  Co.,  to  secure 
fire  protection  and  street  sprinkling.  W.  C. 
McNabb  is  president;  John  T.  Jordan,  vice 
president ;  J.  J.  Cole,  treasurer,  and  C.  C.  La- 
fleur,  secretary.  A  well  will  be  sunk,  and  an 
elevated  tank   erected  and  mains  laid. 

Maryland. 

.Advices  from  Frederick,  Md.,  state  that  a 
representative  of  Walter  Boardman  of  Phila- 
delphia, Pa.,  has  begun  the  preliminary  sur- 
veys for  the  contemplated  improvements  to 
the  water  supplv  of  Frederick.  The  work 
contemplated  w-il'l  cost  about  $50,000.  It  in- 
cludes the  construction  of  a  storage  reservoir 
in  the  mountain  and  the  repairing  of  the  pres- 
ent reservoir. 

Michigan. 

©The  water  works  and  electric  light  com- 
missioners of  Lansing,  Mich.,  have  awarded 
the  contract  for  furnishing  a  centrifugal 
pump  to  the  .Allis-Chalmers  Co.,  of  Milwau- 
kee, Wis.  The  pump  is  guaranteed  to  have  a 
capacity  of  S.OilO.OOO  gals.  A  200  H,  P.  mo- 
tor is  also  included  in  the  contract. 

The  board  of  public  works  of  Big  Rapids, 
Mich.,  has  voted  to  ask  the  council  to  sub- 
mit the  question  of  bonding  the  city  for  $30,- 
000  to  improve  the  water  works  .system.  The 
lioard    has    recommended    that    the    plan    of 

let  recently. 


April 
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Prof.  Gardner  S.   \\'lllla^l^  •>>   Ami   Arbor  be 
adopted. 

The  common  council  di  Iron  Mountain, 
Mich.,  contemplates  purchasing  the  plant  of 
the  water  works  coniiiaiiy  of  that  city.  The 
estimated  value  of  the  pni|)erlv  is  $17'i,<lOll 
to  $200,001). 

Minnesota. 

The  citizens  of  MaiikatM,  Mum.,  at  a  recent 
election,  voted  the  issuaiue  of  bonds  to  the 
amount  of  $'iO,000  for  the  installation  of  a 
complete  water  works  svNteni, 

The  Duluth  Kii.tjiiiecriiv^  Co..  Ol;3-14-l'i 
Palladio  Bldg.,  Duluth,  Mnm..  has  plans  un- 
der preparation  for  the  construction  of  a 
water  works  system  fur  I'orest  Hill  ceme- 
tery in  Duluth,  which  will  probably  employ 
an  electric  pump  and  air  compressor,  using 
an  air  pressure  storage  system.  The  esti- 
ni.ated  cost  of  the  work  is  $."i,niio 

The  Duluth  Engineering  Ol,  iii:i-U-!o  Pal- 
ladio Bldg..  Duluth,  Minn.,  has  prepared  plans 
for  the  installation  of  a  water  works  system 
for  Taconite,  Minn.,  to  cost  ;ilHnit  .flo.oix). 

The  city  council  of  Stillwater,  Minn.,  has 
passed  an  ordinance  which  jirovides  for  creat- 
ing a  board  of  water  commissioners  and  giv- 
ing it  full  authority  to  manage  the  plant  in 
the  city  independent  of  the  council,  except 
that  in  the  issuing  of  certilicates  of  indebt- 
edness the  consent  of  the  council  must  first 
be   obtained. 

Montana. 

•{•Bids  will  be  received  uniil  S  p.  m..  .April 
I'll,  by  J.  A.  Mattson,  City  Clerk.  Helena, 
Mont.,  for  furnishing  all  material  and  labor 
for  the  construction  of  a  water  works  system, 
reservoir  pipe  line  and  distribution  system. 
The  work  involves  headworks  with  concrete 
ct>re  wall,  and  appro.ximately  U  miles  of  18- 
iii.  wooden  conduit,  7.4  miles  i'4-iii.  wood  con- 
duit. 11.8  miles  ■_'4-in.  steel  conduit.  43,4  miles 
of  cast  iron  mains.  "Jlin  hydrants,  2S'i  gate 
valves,  specials,  etc.,  and  a  storage  reservoir, 
lined  with  concrete,  to  hold  approximately 
live  million  gallons,  together  with  all  appurte- 
uances :  using  about  'J.Snd  cu.  yds.  of  con- 
crete, and  requiring  about  TO.niio  cu.  yds. 
class  A  excavation,  12.0(iii  cu.  yds.  class  B  ex- 
cavation, 222,0011  liii.  ft.  class  .A  trenching  and 
10,000  lin.  ft.  class  B  trenching.  Plans  and 
specifications,  also  forms  of  contract  and  pro- 
posals may  be  seen  at  the  office  of  the  City 
Clerk.  J.  A.  Mattson:  also  at  the  office  of 
the  City  Engineer,  Charles  W.  Helmick,  and 
copies  of  all  thereof  olitained  upon  payment 
of  S").00.  Each  bid  must  lie  accom])anied  by  a 
certified  check  for  $20,iiliO.  p.iyable  to  the 
Mayor  of  Helena.  Montana,  as  a  guarantee. 

5)The  U.  S.  Cast  Iron  Pipe  S:  Foundry  Co., 
has  liecii  awarded  the  c.nitract  by  the  city 
council  of  Lewistown.  Mijnt._.  for  furnishing 
cast  iron  water  pipe  for  $48.(iiO;  approximate- 
ly -JO.OOO  ft.  of  pipe,  and  tlie  J.  B.  Clow^  & 
Son  Co.  of  Chicago  was  awarded  the  contract 
for  furnishing  valves  for  $."i,"i"iO.  Bids  were 
opened  March  24. 

®The  city  council  of  Lewiston.  I\Iont.,  has 
awarded  the  contract  for  iron  pipe  for  the 
new  water  works  system  to  the  I'nited  States 
Cast  Iron  Pipe  Co',  of  Chicago,  for  approxi- 
mately $50,000.  The  J.  P.  Clow  Co..  of  Min- 
neapolis, Minn.,  was  awarded  the  contract 
for  hydrants  and  vahes  to  amount  of  about 
$4,00(111.  and  the  Montana  Hardware  Co..  of 
Butte.  Mont.,  for  jute  .and  lead,  amounting  to 
about  $3,000. 

New  Jersey. 

®The  Borough  of  South  River.  X.  J.,  has 
awarded  a  contract  10  the  I'.uffalo  Ste.am  Pump 
Co.,  of  Buffalo,  X.  v.,  for  furnishing  pumps 
for  its  water  works  plant.  The  pumping 
equipment  consists  of  two  ".-in.  two-stage  cen- 
trifugal pumps  each  having  a  ca|iacity  of  800.- 
000  gals,  of  water  per  day  a.gainst  a  total  head 
of  13-5  lbs.  The  pumiis  will  be  driven  by  T."i 
HP.  1.700  K.   I'.  .\1    I'ort  Wayne  motors. 

New  York. 

•l«Bids  will  be  received  until  8  p.  m..  .\pril 
17,  by  Board  of  Pulilic  Works,  l'"nlton,  X.  Y., 
J.  A.  Foster.  President,  for  the  following: 
300  tons   18-in.   cast   iron   pipe.   7o   tons    14-in. 


cast  iron  pipe:   1.2oii  lbs    1  i-iu,  standard  cast- 
ings,  .J, 000    lbs.    18-in.    stanrlard    castings. 

The  citizens  of  T.arryt.iwii,  N.  Y.,  have 
voted  in  favor  of  a  new  storage  reservoir, 
new  water  mains  ;ind  ,1  new  steam  fire  en- 
gine. 

At  an  election  held  in  Lynrlonville.  N.  Y., 
March  21.  the  proposition  lo  install  a  munici- 
pal water  works  system   w:is  ilefeated. 

The  citizens  of   Wolcon,  X.   v..  have  voted 

in   favor  of  the   instalkiti jf   .1   water   works 

system. 

The  citizens  of  Victor.  X.  ^'.,  have  voted  to 
raise  $")00  for  the  purpose  of  extendin.g  and 
installing  water  mains  on  Cedar  street. 

The  board  of  public  works  of  Geneva,  X. 
Y.,  has  requested  that  the  question  of  appro- 
priating $4.oOi.)  for  the  inst:illation  of  a  filtra- 
tion plant  be   submitted  to  the   taxpayers. 

The  citizens  of  Newport,  N.  Y.,  have  voted 
the  issuance  of  bonds  to  the  amount  of  $!•'),- 
oOO  for  the  improvement  to  tlie  water  works 
system.  It  is  planned  to  replace  the  present 
4-in.  main  to  the  springs,  with  a  0-in  main. 

The  citizens  of  Newark.  N.  Y..  at  a  recent 
election  voted  the  issuance  of  bonds  to  the 
amount  of  $5, 000  for  water  works  equipment, 
and  to  the  amount  of  $2,oOO  for  extending 
water  mains. 

North   Carolina. 

The  citzens  of  .Andrews,  X.  C.  will  issue 
bonds  to  the  amount  of  $20, nun  for  the  con- 
struction of  a  water  works  and  impniving  the 
electric   light   system. 

White  &  Piatt  of  Durham,  N.  C.  have  been 
employed  by  the  city  of  Red  Springs,  N.  C. 
as  consulting  engineers  in  charge  of  con- 
struction work  in  connection  with  a  water 
and  a  sewer  svstem.  The  estimated  cost  is 
$25,000. 

-An  election  will  be  held  in  Tarboro.  X.  C. 
on  May  1  for  the  purpose  of  voting  on  the 
.iroposition  of  issnin.g  bonds  tor  the  installa- 
tion of  a  water  works  system,  Jno  .\.  Wad- 
dell  is  city  clerk. 

Ohio. 

®The  city  council  of  Lexington.  O..  has 
awarded  the  contract  for  the  installation  of  a 
water  works  system  to  the  National  Co.,  of 
South  Bend..  Ind.,  for  $02,1(15. 

Seven  distinct  types  of  construction  have 
been  considered  by  the  city  of  Cleveland,  I '.. 
in  connection  with  the  new  tunnel  that  is  to 
be  extended  from  the  present  lake  end  of  the 
West  Side  tunnel,  far  out  to  a  new  intake. 
The  improvement  will  cost  upwards  of  $1,- 
1100,000.  It  is  probable  that  wdien  bids  arc 
called  for,  specifications  for  masonry  and  one 
other  type  of  construction  will  be  used,  so 
that  a  comparison  of  prices  can  be  made.  It 
is  reported  that  the  water  department  will  lie 
ready  to  let  the  contract  in  three  or  four 
weeks.     Robert  Hoffmann  is  city  engineer. 

The  city  water  works  dejiartment.  Dayton. 
O.,  has  been  granted  iiermission  lo  lay  water 
mains  in  Wisconsin  Blvd.,  by  the  city  park 
board. 

Oklahoma. 

The  citizens  of  Boswell.  Okla  ,  voted  March 
28  on  the  proposition  to  issue  bonds  to  the 
amount  of  $35.oiio  for  the  purpose  of  instal- 
ling an   electric   light    plant   and    w;iter   system. 

The  city  council  of  .Mc.Alester.  (Jkhi..  has 
voted  to  draw  up  a  call  for  a  bond  election 
to  pass  on  building  an  a<lditioiial  dam  and  to 
construct  a  pipe  line  to  Gaines  Creek  for  the 
purpose  of  pumpiu.g  water  a  distance  of  about 
eight  miles  to  the  present  water  works  reser- 
voir. The  people  will  be  asked  to  vote  to  the 
amount   of  $15o.noo. 

The  citizens  of  Waynoka,  Okla..  have  \'oted 
the  issuance  of  bonds  to  tin-  amount  of  $27.- 
000  for  a  new   vv;iter   works  system. 

.An  election  will  be  held  shortly  in  Kene- 
fick,  Okla.,  for  tin-  puri}ose  of  votin.g  on  the 
issuance  of  bomU  for  the  construction  of  a 
water    works    s>stcm, 

Oregon. 

.Advices  from  Rosebiirg.  Ore.,  state  that 
J.  L.  Kend:ill.  owmr  oi  the  water  and  light 
systems  of  that  city,  will  soon  let  contracts 
for  the  construction  of  more  than   ei.ght  miles 


of   water   mains  and   laterals.     H.   J.   FVear  is 
manager  of   the  company. 

South  Dakota. 

®The  city  council  of  (iettysburg,  S.  Dak., 
has  let  the  contract  for  the  construction  of 
the  new  water  works  system  to  the  Cook 
Construction  Co.,  of  Dcs  Moines,  la.,  for 
SI  4.01"  I. 

The  city  commission  board  of  Vermillion, 
S.  Dak.,  is  considering  a  proposition  to  pur- 
chase the  present  water  works  plant  for  a 
consideration   of   $20,000. 

Tennessee. 

The  Keith.  Simmons  &  Co.  have  been 
awarded  the  contract  by  the  lioard  of  public 
works  of  Nashville.  Tenn.,  for  furnishing  200 
(!-in.,  8-in.,  and  25  12-in.  valves  to  the  water 
works  department  for  $3,337. 

The  city  council  of  Newport,  Tenn.,  has 
called  an  election  for  .April  29  to  vote  on  the 
issuance  of  bonds  in  the  sum  of  $50,000  for  a 
gravity   water   supply. 

Texas. 

^I'.ids  will  be  received  until  .Xjiril  0  by  J, 
.\.  Gray,  Caldwell,  Tex.,  for  the  construction 
of  one  steel  stand  pipe  lOxlOO.  The  cost  of 
the  work   is  estimated  at  $4,500. 

Plans  have  been  prepared  liy  the  O'Neil  En- 
gineering Co.  of  Dallas,  Te.x.,  for  the  con- 
struction of  a  new  water  works  for  Winters, 
Tex.,  estimated  to  cost  $20,000.  The  water 
supply  will  be  secured  froiu  a  creek.  Con- 
tracts will  be  let  in  about  30  or  00  days.  W. 
J.  McFarland  of  Winters  has  charge  of  the 
work. 

The  city  council  of  .Alvin.  Tex.,  has  granted 
a  franchise  for  an  up-to-date  standard  water 
works  system  to  T.  P.  jNIajors  and  \V.  C. 
Hunt  of  ;\lvin,  and  associates.  The  construc- 
tion work  is  to  start  as  soon  as  the  material 
can  be  delivered  on  the  ground.  The  system 
will  cost  between  $20,000  and  $30,000. 

Bonds  have  been  voted  bv  the  citizens  of 
.\.rcher  City,  Tex.,  to  the  aiiiount  of  $12,000 
for  the  construction  of  a  water  works  sys- 
tem. 

Utah. 

I'he  city  council  of  Ogden,  Utah,  has  ap- 
proved the  mayor's  communication  suggesting 
the  appropriation  of  $100,000  to  aid  in  the 
construction  of  a  reservoir  in  South  Fork 
canyon. 

Louis  C.  Kelsev.  civil  and  hvdranlic  en- 
gineer, 402  Dooly  Bldg.,  Salt  Lake  City,  Utah, 
has  submitted  a  report  and  recommendations 
to  the  mayor  and  city  council  of  Burley,  Ida., 
for  the  construction  of  a  water  works  sys- 
tem. It  is  proposed  to  obtain  the  water  sup- 
ply from  wells  and  pump  into  a  steel  tower 
tank.     The   estimated   cost  is  $45,810. 

The  commercial  club  of  Midvale,  Utah,  is 
agitating  the  installation  of  a  municipal  water 
works   system. 

Virginia. 

.An  election  has  been  called  in  Farmville, 
Va.,  for  April  18,  for  the  purpose  of  voting 
the  issuance  of  bonds  to  the  amount  of  $05,- 
iiiiO  for  the  improvement  and  purchase  of  the 
prescnl    water    system. 


Washington. 

The  contract  for  the  construction  of  the 
pipe  line  for  tlie  Eastern  Oregon  State  Hospi- 
tal has  been  awarded  to  the  G.  H.  Sutherland 
Co..  of  Walla  Walla,  Wash.,  for  $1.40  per  ft., 
for   'y2  lb.  pipe 

West  Virginia. 

City  ICngineer  C.  B.  Cook,  of  Wheeling,  W. 
V'a.,  lias  finished  the  platting,  laying  out  and 
stakin.g  the  locations  for  the  mains  to  sup- 
ply the  hilltop  residents  with  water.  Wni.  J. 
.Scro,g,giiis  is  superintendent  of  the  w^ater 
works. 

Wisconsin. 

®The  bo.inl  of  water  commissioners  of 
Watcrtown,  Wis.,  has  awarded  the  contract 
for  the  drilling  of  the  new  800  ft.  well  on 
the  West  Side  to  I.  F.  McCarthv,  of  Minne- 
apolis. .Minn.,  for  $1,103.  Otto  Bicfeld  &  Co. 
was  awarded  the  contract   for  laying  the  pipe 


•i-  indicates  work  now  open  for  bids.      '•'  indicates  a  contract  let  recently. 
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line    across    the    river    ami    oimneciins    wiili 
reservoir  and  pumps  fur  $".',!'.'^'i. 

Canada. 

+Bi(ls  will  he  received  until  11  a.  ni..  April 
IH.  l)v  M.  Peterson.  Secy.  Board  of  Control, 
Winnipeg.  Man.,  for  supply  of  .">  IS-in.  valves 
for  domestic  service  \v:iter  pipes 


^Piils  will  lie  received  until  8  p.  m..  Aiiiil 
111,  In  J.  W.  Rreakey,  Secretary-Treasurer. 
Souris.  .Man.,  for  niacliinery  for  pumping 
station,  including  two  gasoline  or  oil  engines. 
two  pumps,  duplex,  triplex  or  turbine:  two 
compression  tanks;  one  air  compress  together 
with  all  necessary  piping,  shafting  and  belting. 
\'    11.  Williams  is  town  engineer. 


4'Tlic  fullowing  contracts  in  conncctionr 
with  the  new  water  works  system  have  been 
awarded  by  the  town  council  of  Souris,  Man.: 
Kitchen  Bros.,  of  Souris,  at  $a,2()0,  for  build- 
ing the  power  house:  M.  S.  Holmes,  of  Por- 
tage La  Prairie,  for  about  $39,000,  for  all  the 
work  in  connection  with  the  laying"  of  the 
water  and   sewer   pipes. 


SEWERAGE     AND     GARBAGE     DISPOSAL 


Florida. 

•J«Kids  will  be  received  until  noon.  May  2. 
ly  John  .\.  Merritt,  Chairman  of  Board  of 
liond  Trustees.  Pensacola.  Fla..  for  the  con- 
struction »if  storm  water  drains  ;md  sanitary 
sewers.  The  work  includes  approximately  l-").- 
miO  lin.  ft.  of  storm  water  drains  from  10  to 
ilii  ins.  in  diameter:  :.':t.fv>*o  lin.  ft.  of  sanitary 
sewers  from  li  to  24  ins.  in  diameter.  .\  cer- 
tified check  for  $2,000  must  be  liled  with  each 
bid.     George   Rommel.  Jr.,   is   engineer. 

•J«Rcports  from  Pensacola,  Fla.,  are  to  the 
effect  that  bids  will  be  opened  May  2  in  that 
city  for  the  construction  of  $100,000  worth 
of  sewers  to  be  laid  in  that  city  in  the  near 
future. 

Georgia. 

(S)The  city  of  Dublin.  Ga.,  has  let  the  con- 
tract for  furnishing  three  miles  of  sewer  pipe 
to  H.  Stevens'  .Sons  of  Macon,  Ga. 

Illinois. 

•{•Bids  will  be  received  until  7  ::!0  p.  ni., 
.\pril  ."),  by  Board  of  Local  Improvements, 
Chicago  Heights,  111.,  for  Storm  Sew^cr  Xo.  3: 
•">.">M  ft.  of  reinforced  concrete  sewer  pipe 
from  24  to  42  ins.  in  diameter:  (i,7fl8  ft.  of  tile 
|)ipe.  from  lo  to  18  ins.:  101  catch  basins:  '^'■^ 
manholes:  15  cu.  yds.  of  concrete.  W.  P. 
Lennertz  is  secretary. 

4*Bids  will  be  received  by  the  Board  of 
Local  Improvements,  Cicero,  111.,  until  8  p.  in., 
April  11,  for  constructing  sewers  as  follows: 
l-".th  St.,  60th  .Ave.  to  (jlst  .Ave.,  and  tilst  Ave., 
1-V,h  St.  to  Sm  ft.  X.  of  18th  St.,  (;4-2  lin.  ft. 
20-in.  tile  pipe,  including  "1  tj-in.  junctions,  av- 
erage cut  8%  ft.,  Gl'^  lin.  ft.  15-in.  tile  pipe  in- 
cluding 54  t)-in.  junctions,  average  cut  8.0  ft.. 
fl!t!l  lin.  ft.  12-in.  tile  pipe,  82  (i-in.  junctions, 
.average  cut  !)%  ft.,  10  manholes  including 
iron  covers  and  lids  and  20  catch  basins  in- 
cluding connections  to  sewer,  catch  liasin 
covers  and  iron  lids.  Manholes  and  catcli 
basins  to  be  constructed  of  concrete.  De- 
tailed specilications  and  plans  may  be  seen  at 
the  office  of  Chas.  Stoeffel,  Town  Clerk.  Geo. 
Comerford  is  President  and  Jno.  Forest  Sec- 
retary of  the  board.  Cash  or  certified  check 
for  10  per  cent  of  bid  nnist  accompany  pro- 
posal. 

®The  Board  of  Local  Improvement  of  West 
Dundee.  111.,  has  let  the  contract  for  the  con- 
struction of  the  sanitary  sewer  system  to  E. 
M.  Scheflow  of  Gary,  Ind.,  for  $11,0:3(1.  _ 

®The  contract  for  furnishing  difTerent 
kinds  and  sizes  of  packing  to  the  various 
pumping  stations  of  the  water  department  of 
Chicago  has  been  awarded  to  the  Anchor 
Packing  Co.,  193  Michigan  Ave.,  Chicago,  111., 
at   a   lump   sum   of  $."i..'*ln 

Indiana. 

•{•Bids  will  be  received  until  7  ::in  p.  m.. 
April  (),  by  Board  of  Public  Works.  Fort 
Wayne,  Ind.,  for  the  construction  of  the 
following  improvements:  Construction  of  a 
sewer  in  and  along  alley  east  of  Franklin  .Ave. 
from  the  brick  sewer  on  High  St.  to  Polk  St. : 
for  the  construction  of  a  sewer  in  and  along 
and  through  the  south  part  of  lot  No.  3, 
Haswell's  Subdivision,  in  the  alley  south  of 
Kinnaird  .Ave.,  and  in  the  alley  east  of  Beaver 
.Ave,  from  Indiana  .Ave.  to  Kinnaird  .Ave.  H. 
W.  Becker  is  Clerk  of  the  Board. 

®Childs  &  Sawyer  of  Kendallville,  Ind., 
have  been  awarded  the  contract  by  that  city 
for  the  construction  of  the  new  sewer  to  be 
built  in  the  north  part  of  the  city  for  $(i.lilO. 


®'l"he  Reliable  Construction  Co.,  of  In- 
dianapolis, Ind.,  has  been  awarded  the  con- 
tract by  the  board  of  public  works  of  that  city 
for  the  construction  of  a  local  sewer  in  and 
along  alley  north  of  32nd  St.,  from  Clifton 
St.  to  Barnes  .Ave.  Bids  were  opened  March 
2!'. 

Iowa. 

®W.  A.  Edgar  of  Cedar  Rapids,  la.,  at  $3,- 
31!l,  has  been  awarded  the  contract  in  Cedar 
Rapids  for  the  construction  of  sanitary  sewers 
as  follows:  2,00.")  liu.  ft.  of  12-in.  pipe:  -"5 
lin.  ft.  of  8-in.  pipe:  1.85(i  lin.  ft.  of  (1-in.  pipe, 
17  manholes,  3  flush  tanks,  20  cu.  yds.  con- 
crete.    Bids  were  opened  March  29. 

®R.  C.  De  La  Hunt  of  Cedar  Rapids.  la., 
has  been  awarded  the  contract  by  the  City 
Council  of  Charles  City,  la.,  for  the  digging 
of  a  sewer  on  .5th  Ave. 

Michigan. 

•J-Bids  will  be  received  until  noon,  .April  12. 
I)y  Board  of  Public  Works,  Dowagiac,  Mich., 
for  the  construction  of  sewers  within  the 
city  as  follows :  350  lin.  ft.  of  12-in.  sewer : 
432  lin.  ft.  of  8-in.  sewer;  3  manholes;  2 
lampholes :  395  ft.  of  12-in.  sewer ;  1  man- 
hole. Official  advertisement  will  be  found 
elsewhere  in  this  issue. 

Missouri. 

•{•Bids  will  be  received  until  noon,  April 
14.  by  Board  of  Public  Improvements,  St. 
Louis,  Mo.,  for  letting  No.  10162  for  the  con- 
struction of  sewers  in  Glaise  Creek  .Sewer 
District,  Number  Four,  under  authority  of 
Ordinance  No.  25301,  embracing  junction 
chaiuber  of  reinforced  concrete  and  sewers  of 
brick  and  Portland  cement  mortar,  and  of 
vitrified  clay  pipe,  of  the  following  lengths 
and  sizes,  to-wit :  17  ft.  of  reinforced  con- 
crete junction  chamber,  5.17  ft.  to  S.06  ft.  in 
mean  diameters.  170  ft.  of  brick  sewer,  .58  ins. 
in  diameter.  354  ft.  of  brick  sewer,  54  ins. 
in  diameter.  441  ft.  of  brick  sewer,  40  ins.  in 
mean  diameter.  1,726  ft.  of  brick  sewer,  35 
ins.  in  mean  diameter.  1,880  ft.  of  brick 
sewer,  32%  ins.  in  mean  diameter.  1,454  ft. 
of  brick  sewer,  30  ins.  in  mean  diameter.  1,854 
ft.  of  pipe  sewer,  24  ins.  in  diameter.  1,221 
ft.  of  pipe  sewer,  21  ins.  in  diameter.  3.575 
ft.  of  pipe  sewer,  18  ins.  in  diameter.  3,480 
ft.  of  pipe  sewer.  15  ins.  in  diameter.  9,280  ft. 
of  pipe  sewer,  12  ins.  in  diameter.  With  sewer 
inlets,  catch  basins,  manholes  and  appurten- 
ances. Deposit  required  $1,600.00. 
New  Jersey. 

®The  following  bids  were  received  by  the 
City  Council  of  Bridgeton,  N.  J.,  on  March 
7.  Jacob  B.  Jones.  City  Clerk,  for  the  comple- 
tion of  the  sewage  disposal  plants.  CIvde 
Potts,  30  Church  St.,  New  York  City,  En- 
gineer :  T.  J.  McGovern.  Trenton.  N.  J.,  $20,- 
770;  Hard  &  Worm,  $22,364;  Bond  &  Mc- 
Nallev.  $22,826:  Barber  &  Perrin,  $23,443;  J. 
W_  Heller.  $23.48!!,  and  B.  F.  Sweeten  &  Son. 
$25,6iS2.  The  contract  was  awarded  to  the 
lowest   liidder. 

New  York. 

^Bids  will  be  received  until  8  p.  ni,,  .April 
18,  by  Board  of  Trustees,  East  .Aurora.  X.  \".. 
for  furnishing  material  and  labor  for  the  con- 
struction of  a  sewer  system  including  a  sew- 
.ige  disposal  plant.  The  work  includes  ap- 
proximately 80,000  ft.  of  8  to  24-in.  tile,  also 
iron  nipc  and  other  appurtenances.  Frederick 
K.  Wing,  910  White  Bldg..  Buffalo,  N.  V.,  is 
engineiT. 


®The  contract  for  constructing  the  north 
section  of  the  Harbor  brook  intercepting  sew- 
er and  for  improving  the  corresponding  sec- 
tion of  the  brook,  Syracuse,  X.  Y.,  has  been 
let  to  John  Young  and  George  C.  Dounce, 
mider  the  name  of  tlie  Young  Contracting  Co., 
for  $88,121. 

Ohio. 

•{•Bids  will  be  received  until  noon,  April  11, 
bv  Director  of  Public  Service,  Cincinnati,  O.. 
for  the  construction  of  main  and  lateral  sew- 
ers and  drains  with  their  appurtenances  in 
Price  Ave.  from  Mt.  Hope  road  to  Matson 
PI.  and  Matson  PI.  from  Price  .Ave.  to  a 
point  100  ft.  south.  Plans  and  specifications 
can  be  obtained  of  Chief  Engineer  of  Depart- 
ment of  Public  Service.  J.  J.  Weimer  is 
Clerk  of  the  Department. 

■{•Bids  will  be  received  until  noon,  April  13 
by  L.  Hall,  Clerk.  Village  of  Carthage,  C. 
for  the  necessary  labor  and  material  for  the 
construction  of  the  pump  well  as  a  part  of 
the  sanitary  sewer  system.  Plans  and  speci- 
fications are  on  file  at  the  office  of  the  Clerk, 

•{•Bids  w-ill  be  received  until  April  14.  bv 
Board  of  Control,  Niles,  O.,  for  the  construc- 
tion of  sewers  in  District  No.  6  including  all 
of  the  streets  in  the  South  Side 

•^Bids  will  be  received  until  11:.30  a.  m.. 
Alay  1,  by  Board  of  County  Commissioners. 
Green  County,  at  Xenia,  O..  for  the  labor  and 
the  necessary  material  for  the  construction 
of  a  sanitary  sewer  on  the  Greene  County, 
Ohio,  Infirmary  grounds  and  premises  and 
for  the  preparatory  sewages  treatment  devices 
in  accordance  with  the  plans,  specifications  and 
profiles  therefor,  now  on  file  in  the  office  of 
the  Auditor  of  Greene  County,  and  also  in 
the  office  of  A.  Elliott  Kimberly,  Sanitarv 
Engineer,  No.  827  Columbus  Savings  &  Trust 
Building  Co.,  Columbus,  Ohio.  W'alter  Dean 
is   County  .Auditor. 

Oregon. 

•{•Bids  will  be  received  until  5  p,  m.,  .April 
20,  bv  J.  W.  Jacobs.  Recorder.  Central  Point. 
Ore.,  for  the  construction  of  a  sewerage  sys- 
tem for  the  city.  The  work  will  consist  of 
excavating  and  back  filling  trenches,  hauling 
and  laying  water  pipe,  constructing  manholes 
and  inlets.  All  labor  and  material  to  be  fur- 
nished by  the  contractor.  Plans  may  be  seen 
and  specifications  obtained  at  the  office  of 
the  city  recorder  of  Central  Point,  Oregon, 
or  at  the  office  of  Osgood  &  Cummings,  civil 
engineers.   Medford.   Oregon. 

Pennsylvania. 

®George  W.  Rockwell  of  Sunbury  has  been 
awarded  the  contract  by  the  hi,ghway  commit- 
tee of  the  city  council  of  Williamsport.  Pa.. 
for  the  construction  of  the  East  End  sewer 
down  the  Penn  St.  route,  for  $20,631.  The 
sewer  will  be  constructed  of   concrete. 

®The  contract  for  constructing  the  sewage 
disposal  plant  for  Valley  Camp.  Westmore- 
land County,  Pa.,  has  been  awarded  to  the 
Pitt  Construction  Co.  of  Pittsburg.  Pa.,  and 
work  will  be  started  within  10  days.  Chester 
&  Fleming,  Engineers,  Union  Bank  Bldg.. 
Pittsbur.g,  have  charge  of  the  work. 

South  Carolina. 

^•Bicls  will  be  received  until  .April  25.  for 
the  construction  of  about  16  miles  of  sewers: 
35  flush  tanks ;  220  manholes,  etc.,  in  Rock- 
hill,  S.  C  Thomas  W.  Cothran,  Greenwood. 
S.  C,  and  Rockhill,  S.  C.  is  Engineer  in 
charge. 


®  indicates  a  contract  let  recently.  4*  indicates  work  now  open  for  bids. 


April  5.   jyu. 
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Washington. 

^•Bicls  will  he  rt-ccntil  until  11  a.  m..  April 
1!'.  by  Constructing  Ouartcrniaster,  Van- 
couver, Wash,,  for  the  cdu'itrnction  of  an  ex- 


tension   to    the 
I'.arractcs,   Wash. 


•J«Hiils    will 


11     ^1  A I  r    at      \ancouver        1.    by     1).     1^.     (iodilard,    'roun     Clerk,     Lnsk, 

fonvcrsc   Comity,    Wyo.,    for   the   construction 
Wvomine'  "'    ''    sewerage    system    in   that    place,      .\   ccr- 

^'  tilled  check    for  if-'ifKi  must  be   lileil   with  each 

.■    reoivcd    iniiil    S    p.    ni  ,    Mav        hid 


BUILDINGS.   DOCKS,   DREDGING,   SUPPLIES.   ETC. 


District  of  Columbia. 

^Kicls  will  be  reeei\eil  until  _'  p,  ni.,  .\pril 
IJ.  by  Treasury  DcpaTtnient,  Washington. 
I».  C.,  C.  L).  Hilles,  Assist.-int  Secretarv.  for 
building  two  revenue  cutters,  to  he  known 
while  in  course  of  ecinstrnctioii  or  until 
launched  as  Nos.  2l'  and  i'i.  which  vessels 
must,  in  accordance  with  the  provisions  of 
the  act  of  Congress  authorizing  the  same,  he 
constructed  under  the  eight-hour  law. 
Illinois. 

•J"A11  bids  received  March  1  1  li\  Major  C. 
Keller.  U.  S.  Engineer,  Rock  Islaiid,  111.,  for 
construction  and  delivery  of  4u  steel  dredging 
pontons,  complete,  were  rejected,  and  the  work- 
is  now  being  re-advertised  by  circular  letter, 
inviting  new  bids  for  the  construction  and 
deliverv  of  the  pontons,  to  he  npciuil  liv  Major 
Keller  at  Rock  Island,  111.,  .\pril  8,  'lOll,'  at 
2  p.  m.  The  bids  received  March  14  were  as 
follows:  Des  Moines  Bridge  &•  Iron  Co.. 
Pittsburg,  Pa.,  $.")9,.")00 ;  IMJKvaukee  Bridge 
Co.,  Milwaukee,  Wis.,  $H(i,S.",0;  Springfield 
Boiler  &  Mfg.  Co..  Springheld,  111.,  $47,800; 
Stupp  Bros.  Bridge  &  Iron  Co..  St.  Louis, 
Mo..  $44,97.");  .American  Bridge  Co.  of  Xew 
York.   Pittsburg.  Pa.,  $44,000. 


Massachusetts. 

•f-l'ifls  will  be  received  until  .\pril  I'O.  h\ 
Capt,  J.  L.  Long.  Uuarterinaster.  I'ort  Strong. 
Boston.  Mass.  for  furnishing  .ind  installing 
screen  doors,  screen  windows  and  screen 
transoms  on  the  following  puhlic  buildings  at 
that  post:  New  four-set  officers'  quarters  No. 
:f8,  new  double  non-coinniisMoned  officers' 
quarters  No.  |o.  new  double  artillery  barracks 
No.  4'2  and  new  doulile  officers'  quarters  Nf>. 
43.  Screens  are  to  he  made  of  wood  frames 
and  in  accordance  with  specifications  Q  .M. 
G.  O.,   September,  lUln. 

•{•Bids  will  be  reccned  inilil  no.pn,  .\pril 
2S.  by  Frederic  V.  Abbot.  I  .  S.  Lingmcer, 
Boston,  Mass.,  for  remo\iiig  the  wreck  of 
schooner  Davis  Palmer  in  l!ro;i(l  Souufl.  Bos- 
ton Harbor,  i\lass. 

^Bids  will  be  received  until  noon.  .April  ■.'!i, 
by  Col.  Frederic  \".  .Abbot,  L'.  .S.  Engineer. 
Boston.  Alass.,  for  dredging  in  Weymouth. 
Fore    River.    Mass, 

Michigan. 

•J«Bids  will  be  reeeiwd  until  S  p,  m..  April 
li,  by  board  of  public  wdrks,  (irand  RapuN, 
Mich,,    for   furnishing   and  erecting  one   tr;uel- 


ing  crane   tor  the  city.     .S.  .\,   I'reshiiey  is  sec- 
ret:ir\    :iiid  geiuT:il  manager  of  tin-  Imard, 

Minnesota. 

•I«Puds  will  be  received  until  1  I  .i.  111,.  April 
l"i.  by  D.  W.  .Arnold,  Quartermaster.  St,  Paul, 
.Minn.,  for  labor  and  material  for  r\ca\ation. 
lill,  concrete  work  and  sheds  :[i  the  target 
range.   Fort   .Snelling,   Alinn. 

•J»Bids  will  be  received  until  \uril  II,  by 
lire  board.  .St.  Paul,  Miiui..  for  ;i  motor  driv- 
en auxiliary  wagon  equipped  with  an  exten- 
sion ladder  several  lengths  of  luise  and  man- 
ned   by    IJ    men 

Montana. 

•|*Bids  will  be  received  until  11  a.  m.  .April 
8.  by  Lieut.  Roy  W.  Winton.  Assistant  Quar- 
termaster. Fori  Missoula.  Alont.,  for  the  con- 
struction of  a  hospital  of  reinforced  concrete, 
including  iilumbin.g,  electric  wiring  and  fix- 
tures  and    steam    beating 

North  Carolina. 

4*Bids  will  be  received  until  .April  l")  by 
Drainage  Commissioners.  .Statesville,  N.  C., 
for  dredging  Third  Creek  Drainage  District. 
Ditch  14.7  miles  long,  requiring  .approximalelv 
l-'t7,240  en.  yds.  of  earth.  P.  P.  Dulin  is  com'- 
missioner. 


ILLINOIS    HIGHWAY    COMMIS- 
SION. 

City   of  Batavia.    Kane   County,    Illinois. 
Wilson    Street   East    Bridge. 
XOTICE    OF  PUBLIC    LETTING. 
Notice  is  hereby  given  that  sealed  pro- 
pcsals  for  the  work  hereinafter  described 
in    this   notice  and    more   particularly   de- 
scribed   in   the   specifications,   will   be  re- 
ceived at  the  City  Hall,  by  the  Mayor  and 
City  Council  of  Batavia,  Kane  County,  Il- 
linois, until  2  o'clock  p.  m..  April  20.  1911, 
at  which  time  and  place  the  liids  will  be 
publicly   opened   and   read.       Briefly     de- 
scribed, the  work  is  as  follows: 

Building  a  temporary  bridge  across  Fox 
River  on  line  of  the  alley  immediately 
south  of  the  present  Wilson  Street  East 
Bridge  and  maintaining  said  temporary 
bridge  until  the  proposed  Wilson  Street 
East  Bridge  is  completed  and  thrown  open 
to  trafBc.  Removal  of  the  pre.sent  struc- 
ture on  the  site  of  the  Wilson  Street 
East  Bridge,  which  consists  of  a  series  of 
stone  arches,  the  piers  to  be  removed  to 
the  bed  of  the  stream,  the  abutments  and 
retaining  walls  to  the  ground  line,  build- 
ing a  new  reinforced  concrete  bridge 
across  the  Fox  River  on  Wilson  street  on 
the  site  known  as  the  Wilson  Street  East 
BriHge.  Said  bridge  to  consist  of  three 
reinforced  concrete  arch  spans,  totaling 
in  length  about  270  feel  and  having  a 
w-idth  over  all  about  60  feet. 

More  detailed  information  may  be  ob- 
tained by  an  examination  of  the  plans  on 
tile  at  the  office  of  the  City  Clerk  of  Ba- 
tavia. Illinois,  or  which  may  be  obtained 
upon  application  to  the  Illinois  Highway 
Commission,    Springfield,    Illinois, 

A  charge  of  two  dollars  ($2.00)  will  be 
made  for  each  set  of  plans  and  specifica- 
tions to  cover  the  cost  of  preparing  and 
mailing  the  same. 

The  work  to  be  completed  on  or  before 
November  1,   1911. 

Springfield,  Illinois.  March  20,  IDll. 

By  order  ot  the  City  Council  of  the  City 
of  Batavia,  Kane  County,  Illinois. 

W.   H.   REANEY.    City  Clerk. 


STORAGE   DAM. 

Salt  Lake  City,  Utah. 
Sealed  proposals  will  be  received  by  the 
Pacific  Reclamation  Company,  at  the  of- 
fice of  their  Consulting  Engineer.  George 
M.  Bacon,  159  Pierpont  Ave..  Salt  Lake 
City,  Utah,  until  noon  of  Saturday.  April 
15,  1911,  for  the  construction  of  a  Storage 
Dam  about  fifteen  miles  north  of  Wells, 
Nevada. 

The  dam  will  be  of  earth  and  rock  fill 
with  a  reinforned  concrete  facing  on  the 
up-stream  side.  The  principal  quantities 
are: 

20,000  cu.  yds.   earth   excavation. 
3,000  cu.  yds.  rock   excavation. 
71,000  cu.  yds.  earth    embankment. 
6,000  cu.  yds.  dry    rubble    wall. 
1,250  cu.  yds.  Portland      cement       con- 
crete. 
85,000   lbs.   steel   reinforcing. 
A   certified  check   for  $2,500.00   must  ac- 
company the  bid.  and  a  bond  of  $15,000.00 
will  be  required  for  the  faithful  perform- 
ance of  the  contract. 

Form  of  proposal,  contract  and  speci- 
fications may  be  had  by  applying  to 
George  M.  Bacon,  159  Pierpont  Ave.,  Salt 
Lake  City.  Utah. 

PACIFIC    RECLAMATION    COMPANY, 
Joseph  Gutman.    President. 
George  M.   Bacon. 

Consulting  Engineer. 


Washington,  D.  C.  Feb.  25.  1911. 
Sealed  proposals  will  be  received  at  tJM- 
office  of  the  U.  S.  Reclamation  Service. 
North  Yakima,  Wash.,  until  10  o'clock  a, 
m.,  April  l.i.  1911,  for  the  building  of 
Kachess  dam  and  accessory  structurfsf 
near  Easton,  Wash.  The  work  involves 
the  excavation  of  approximately  345,000 
cubic  yards  of  material,  the  placing  of 
about  240,000  cubic  yards  of  embankment. 
15  000  cubic  yards  of  riprap  and  paving. 
8.000  cubic  yards  of  concrete,  and  300,000 
pounds  of  reinforcing  steel,  and  other 
items  necessary  to  complete  the  work.  For 
particulars  address  the  United  States  Re- 
clamation Service.  Washington.  D.  C.  or 
North  Yakima.  Wash.  R.  A.  BALLING- 
ER.    Secretary. 


WRITE   FOR    OUR 

RED     BOOK 


Do  You  Want  to  Sell 


VOLR 

Contractors'  Equipment, 
Machinery,  Engines,  etc, 

AVc  buy.  sell  and  rebuilil  Steam 
Shovels.  Locomotives,  Cars,  Kngines, 
.Air  Compressors. 

Merchants  Steel  &  Supply   Co., 

Msrquene  Building.  CHICAGO.  ILL 


u'iii  (soo^tt  (f.^    fuvuCjuj   at  kutid 
oa^  rvcu  CaXcdac^  to  coKiuit  ukcK 

Philadelphia  Book  Co. 

17  S.  Ninth  Slreel  Philudelphlu,    Pa. 


^  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 


/- 
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REINFORCED    CONCRETE 
BRIDGE, 
ra.luoah.   Ky..  ilarrli  27.   IHll. 

Skilled  |>i-oi>osj\ls  will  lie  rt-rolvoii  al  tlio 
otlU'e  of  till'  Bonn!  <if  Piililk-  Works  until 
A|ii-ll  17.  1911.  at  10  a.  111..  for  tlu-  I'on- 
siriu-tlon  of  n  relnforreil  ooinreti>  lirldKi' 
■1:!  fl.  wUio  and  295  ft.  lonp. 

.AlMU'oxliimle  iiiiantltles  as  follows: 

Kxiavalion.    170  cu.    yds. 

Linear  feet  concrete  piling.  S.'-D  fl- 

Concrete  in  piere.  abutments  ami  re- 
tiilnin^  walls.  514  cu.  yds. 

Concrete  in  arches,  jiirders,  columns. 
beams.  Hoor  and  railins.  707  cu.  yds. 

Reinforcing  steel  in  piles.  77,600   lbs. 

Heinforcins  steel  in  superstrueluro. 
Il5.;!t;6  lbs. 

Csist  steel  hinges.  11.090  lbs. 

l-i\mi>  posts.  S, 

Waterproofing.   720  si|.  yds. 

Cement  sidewalks.  4.3S0  sq.  fl. 

Creosote  wood  paving  blocks.  920  sq. 
yds. 

Kighty  per  cent  (SO*;;)  to  be  paid  by  the 
City  of  Paducah  upon  monthly  estimates, 
and  balance  iraid  upon  completion  and  ac- 
ceptance of  the  work. 

All  the  above  material  and  work  to  lie 
furnished  and  done  in  accordance  witli 
plans  and  specifications  on  file  at  the 
office  of  the  City  Engineer.  Each  bid 
must  be  accompanied  with  a  certified 
check  for  $1,000.00.  payable  to  E.  J.  Pax- 
ton,  Treasurer,  to  be  forfeited  to  the 
City  of  Paducah  in  case  he  shall  fail  to 
enter  into  contract  in  accordance  witli  his 
proposal,  should  his  proposal  be  accepted 
by  the  Board  of  Public  Works.  Any  one 
desiring  copies  of  plans  and  specifications 
can  obtain  same  from  the  City  Engineer 
upon  the  receipt  of  an  acceiited  checlv  for 
$5.00  payable  to  E.  .1.  Paxton.  City  Treas- 
urer. 

Proposals  must  be  made  on  blanks  at- 
tached  to   the  specifications. 

The  Board  reserves  the  right  to  reject 
any  and  all  bids;  to  waive  any  informali- 
ties, and  accept  any  bid  considered  ad- 
vantageous to  the  City   of  Paducah. 

By  order  of  the  Board. 

L.    .\.    WASHINGTON, 

Cit.\"   Engineer. 


SEWERS. 

East  Aurora,  N.  Y. 
Sealed  proposals  will  be  received  by  the 
Board  of  Trustees  of  the  Village  of  East 
Aurora.  N.  Y.,  at  their  office  in  the  East 
.Aurora  Club  in  said  Village  until  eight 
o'clock  p.  m.  on  April  IS.  1911.  for  the 
furnishing  of  material  and  performance 
of  laiior  for  the  construction  of  a  sewer 
s.vstem  including  a  sewage  disposal  plant 
in  said  Village  of  East  Aurora,  at-cording 
to  plans  and  specifications  on  file  in  the 
office  of  the  Clerk  of  said  Village. 

Tlie  work  includes  tlte  construction  of 
approximately  eightj'  thousand  (80,000) 
feet  of  sewers  ranging  from  eiglit-inch 
tile  to  twenty-four-inch  tile,  also  iron  pipe 
and  other  appurtenances,  togetlier  with 
the  construction  of  a  sewage  disposal 
lilant.  The  Board  of  Trustees  reserves 
the  right  to  let  the  contract  for  the  sew- 
ers and  the  disposal  plant  separately  or 
to.getlier  or  to  re.iect  any  or  all  bids  as 
they  ma.v  deem  Itest  foi-  the  interests  of 
llie   Village. 

No  iiroposal  will  be  con.'^idered  unless 
it  is  accompanied  by  a  cf*ltifieU  cl'.eck 
payable  to  the  Treasurer  of  the  Village 
of  lOast  Aurora.  N.  T..  drawn  011  an  in- 
corporated Banl(  or  Trust  Compan.v,  satis- 
factory to  said  Treasurer,  in  a  sum  not 
less  than  two  per  cent  ill'/f )  of  the  amomit 
of  said  bid. 

Plans,  profiles  and  specifications  may 
be    seen    and    examined     at    said    ^'illage 


Clerk's  office  and  al  the  office  of  the  Kii- 
glneer.  Frederick  K.  Wing,  910  Wliite 
Building.  Huffalo,  N.  Y.  Bids  must  be 
made  on  blanks  provided  by  the  Board  of 
Trustees  of  the  Village.  Intending  bid- 
ders ma,\'  obtain  copies  of  tlie  specifica- 
tions, bidding  sheet,  form  of  contract  and 
bond,  upon  application  to  the  Village 
Clerk  and  on  payment  of  $1.00, 

In  the  preparation  of  the  liid,  the  rates, 
extensions  and  footings  may  be  expressed 
in  ligures  alone,  as  called  for  in  the  form, 
but  the  amount  of  the  bid,  which  must 
equal  the  sum  of  tlie  extensions  must  be 
expressed  in  w^ords  as  well  as  figures  as 
called  for.  Inaccuracy  in  extensions  of 
footings  will  be  deemed  a  sufficient  cause 
tor   rejection   of  the   bid. 

AI^FRED   BROTHERHOOD, 

President. 
ALBERT    O.    ZINK, 
ICLHERT   HUBBARD.    II„ 

Trustees. 
D.    N.    RUMSEY, 

Villa,go    Clerk. 
FREDERICK    K.    WING. 
Engineer. 

910  White  Building. 
Buffalo,    N.    Y. 


WATERWORKS  IMPROVE- 
MENTS. 

Ada,  Okla. 
Sealed  proposals  will  be  received  by  the 
City  Clerk  of  Ada,  Okla.,  at  his  office  in 
the  City  Hall,  until  8  o'clock  p.  m..  April 
10,  1911,  for  the  furnishing  of  pipe  and 
machinery  to  be  used  in  the  extension 
and  improvement  of  the  waterworks  sys- 
tem of  Ada. 

Bids  will  be  opened  before  the  City 
Council  the  same  evening  and  bidders  are 
invited  to  be  present  and  to  submit  bids 
on   the   following  items: 

For  the  pipe  required  for  the  construc- 
tion of  approximately  63.000  linear  feet 
of  12-inch  pipe  line,  either  of  steel  or 
cast  iron. 

If  cast  iron  pipe  is  used  the  amount  re- 
quired will  be  about  as  follows:  Class 
"B"  pipe,  246  tons;  Class  "C"  pipe,  2,0G2 
tons;  Class  "D"  pipe,  750  tons;  total,  3,05S 
tons. 

If  steel  pipe  is  used  66,000  linear  feet 
of  12-inch  O.  D.  Converse  Joint  pipe  will 
be  required. 

Bids  will  also  be  received  on  3.000  lin- 
ear feet  of  steel  pipe,  3/16  inch  thick  and 
30  inches  in  diameter. 

Also  on  cast  iron  pipe  for  extensions 
to  the  city  mains,  all  class  "B"  approxi- 
mately as  follows:  12-inch  pipe,  135  tons; 
10-inch  pipe,  124  tons;  S-inch  pipe.  63 
tons;  6-inch  pipe,  142  tons;  total,  464  tons. 
For  special  castings,  about  15.000 
pounds. 

For  furnishing  and  erecting  on  founda- 
tions to  be  prepared  by  the  city  two 
pumping  units,  each  unit  to  consist  of 
one  horizontal  turbine  w'ater  wheel,  di- 
rect connected  to  a  multi-stage  centrifu- 
gal pump,  each  unit  to  have  a  capacity 
of  600  gallons  per  minute  against  a  total 
head  of  185  feet. 

Plans,  specifications,  form  of  contract 
and  proposal  and  full  information  may 
be  obtained  from  the  Consulting  Engi- 
neers, Goodwin  &  Harper,  920  Scarritt 
BIdg.,   Kansas  City,  Mo. 

Each  proposal  must  be  accompanied 
by  a  certified  check  of  not  less  than  5 
per  cent  of  the  amount  bid,  made  payable 
to  the  City  Treasurer  of  Ada,  Okla,,  as 
a  guarantee  that  the  bidder  receiving  the 
award  w-ill  enter  into  contract  with  the 
city  and  furnish  satisfactory  bond  within 
ten  days  after  the  contract  is  awarded. 
The    city    reserves    the    right    to    reject 


any  or  all  bids,  to  waive  any  informality, 
and    to   award    the    contracts  as   may   be 
deemed  to  the  best  interests  of  the  city, 
W,  B,  JONES,  City  Clerk, 
Dated   March,    1911. 

BRICK   PAVING. 

OFFICE  OP  THE  COMMISSIONERS, 
Portage  (;!oimty,  Ravenna,  Ohio, 

March  28,  1911. 
Sealed  proposals  will  be  received  at  the 
Office  of  the  Commissioners  of  Portage 
County.  Ohio,  until  12  o'clock,  noon,  May 
1.  mil.  for  the  grading  and  paving  with 
brick  2.12  miles  of  road  in  Ravenna  and 
Shalersville  Township,  said  County,  under 
the  provisions  of  "The  Dodge  Act"  .so- 
called. 

Specifications,  plans  and   profiles  are  on 
file    in   the  Office  of  the  County  Surveyor 
in    l^\'enna,    Ohio. 
Certified   check,   $1,000.00. 
The  Commissioners  reserve  the  right   to 
reject  an.v  and  all  bids. 

Vi.  J.   DODGE. 
County  Auditor. 

WATERWORKS. 

Helena,  Mont. 
Sealed  proposals  will  be  received  at  the 
City  Hall.  Helena.  Mont.,  until  8  p.  m.. 
Thursday,  April  20,  1911,  for  furnishing  of 
all  material  and  the  construction  of  a 
waterworks  system,  reservoir  pipe  line, 
and  distribution  system  for  the  City  of 
Helena.  Mont.,  all  according  to  plans  and 
specifications. 

The  work  Involves  headworks  with  con- 
crete core  wall,  and  approximately  14 
miles  of  18-in.  wooden  conduit.  7.4  miles 
24-in.  wood  conduit.  0.8  miles  24-in.  steel 
conduit.  43.4  miles  of  cast-iron  mains,  260 
hydrants,  283  gate  valves,  specials,  etc., 
and  a  storage  reservoir,  lined  with  con- 
crete, to  hold  approximately  five  million 
gallons,  together  with  all  appurtenances, 
using  about  2.800  cu.  yds.  of  concrete,  and 
requiring  about  79,000  cu.  yds.  class  (A) 
excavation,  12,000  cu.  yds.  class  (B)  exca- 
vation. 222.000  lineal  feet  class  (A) 
trenching,  and  16,000  lineal  feet  class  (B) 
trenching. 

Plans  and  specifications,  also  forms  of 
contract  and  proposals,  may  be  seen  at 
the  office  of  the  City  Clerk,  J.  A.  Matt- 
son;  also  at  the  office  of  the  City  Engi- 
neer, Charles  W.  Helmlck,  and  copies 
thereof  obtained  upon  payment  of  $5.00. 

Each  bid  must  be  accompanied  by  a 
certified  check  for  $20,000.00,  payable  to 
the  Mayor  of  Helena,  Mont.,  as  a  guaran- 
tee that  bidders  will,  if  successful, 
promptly  execute  a  satisfactory  contract 
and  bond,  as  specified  and  required,  witb 
satisfactory  surety  in  the  sum  of  one  hun- 
dred and  fifty  thousand  dollars,  for  the 
faithful  performance  of  the  contract. 

The  right  is  reserved  to  reject  any  or 
all  bids,  and  also  to  waive  any  technical 
defects. 

Bidders  are  invited  to  be  present.  Pro- 
posals must  be  marked  "Proposals  for 
Construction  of  Water  Works  System  tor 
Helena,  Mont.."  and  must  be  made  out  in 
the  form  within,  and  be  accompanied  by 
the  printed  specifications. 
By  order  of  the  City  Council. 

J.   A.   MATTSON, 
City  Clerk. 
Dated.    1911. 
First   publication,    1911. 

PROPOSALS  FOR  METAL.— U.  S.  En- 
gineer Office.  Vicksburg.  Miss.,  March  15, 
1911.  Sealed  proposals  for  furnishing 
about  307,000  pounds  of  structural  metal, 
for  use  at  locks  and  dams  Nos.  4  and  S. 
Ouachita  River.  Ark.  and  La.,  will  be  re- 
ceived at  this  office  until  noon,  April  14, 
1911  and  then  publicly  opened.  Informa- 
tion on  application.  CLARKE  S.  SMITH, 
Capt.,  Engrs, 
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CONSTRUCTION   OF  RAILROAD 
BRIDGES. 

ilVHR    CAHOKIA     t'RKEK     DIVERSION 

CHANXKL,    MADISON. 

COUNTY.    ILL. 

Office  of  Board  of  Trustees 
Till-  East  Side  Levee  and  Sanitary  Dis- 
trict. .Sexton  liuilding. 
East  St.  Loin.«.  Ill  .  .\laich  11,  1911. 
Sealed  proposals,  in  dnr>lirate.  for  the 
construction  ot  Five  (.',  1  Railroad  Bridges 
over  Cahokia  Creeli  Diversion  Cliannel, 
in  Madison  County.  Illinois,  in  accordance 
witli  Ordinances  numbered  5  and  15  ot 
Tlie  East  Side  Levee  and  Sanitary  Dis- 
trict and  tlie  plans  and  speeiftcations  for 
the  same,  now  on  tile  in  tli(>  ofiice  of  said 
District,  will  be  reieived  at  this  office 
until  twelve  o'clock  noon,  standard  time. 
April  2.5,  1911.  and  then  publicly  opened. 
Copies  of  plans  and  specirications  may 
be  had  on  appliealion  by  mail  or  in  per- 
son. All  proposals  must  be  made  on  the 
printed  forms  prepared  by  The  East  Side 
Levee  and  Sanitary  Disiiiet. 
DESCRIPTION. 
The  worl^  incluiled  in  the  contract  cov- 
ers the  construction  of  three  (3)  single 
track,  deck  plate  girder  l>ridges,  each 
having. five  (5)  spans,  tifty-Hve  (a'j)  feet 
in  length,  one  (1)  single  track  decl<  plate 
girder  bridge,  five  (f))  spans,  fifty-eight 
(58)  feet  in  len,gth.  and  one  (1)  double 
track  deck  plate  girdi-r  bridge,  five  (5) 
spans,    sixty-four    (<;4)    feet    in   length. 

Each  bridge  will  Iiave  two  (2)  abut- 
ments and  four  (4)  piers,  about  twenly- 
tive  (25)  feet  liigli.  on  ijile  foundations. 
Two  of  tlie  l>ridges.  in  addition  to  the 
double  track  bridge,  will  be  constructed 
with  piers  and  abutments  providing  for  a 
future  second  track.  Two  of  the  single 
track  bridges  will  ha\e  leinforeed  eon- 
ei'ete  decks. 

AH  five  bridges  are  located  along 
Cahokia  Creek  Diversion  Channel  in 
Chouteau  Township,  Madison  County. 
Illinois,  and  are  about  three  (3)  miles 
North  of  Mitchell.    Illinois. 

Proposals  should  lie  liased  on  the  fol- 
lowing estimates: 

.Structural   steel.    1. 1)25. nun    lbs. 
Concrete,  5,500  eu.    .yds. 
Piling,  30,000  lin.   ft. 
Steel    reinforcement,    lin.doii    ll)s. 
Guard  rail,   ]2,S00  His. 
Creosoted  timber,   13.500   ft.    B.  M. 
Wet    excavati*;'!!,    :.'.i)on    eu.    yds. 
Dry   excavation.    1i;.ii»i)   lu.    yds. 
Proposals    for    said    work    must    be    ac- 
companied   by    a    money    deposit    in    the 
form  of  a  certitieil  cheek  uiion  some  satis- 
factory banking  instituticni   in   the  City  of 
East  St.  Louis,  Illinois,  or  .St.  Louis,  Mis- 
souri,  and  payable  at  sight   to  the  Presi- 
dent   of  Tlie   East    Si<le    Levee   and    Sani- 
tary   District,     for    I'^ive    Per    Centum     (S 
per  cent)   of  the  amoimt  of  tlie   propo.sal. 
The  bidder  to  whom  .tward  is  made  will 
lie    required   to   entt-r   into   a    written   con- 
tract    witll     Till-     l-:ast     Side     Levee     and 
Sanitary     District,     with     .good     and     aj)- 
m'oved    securil\"    in    an    amount    etjual    to 
the    amount   of   coutiaet.    within    ten    (10) 
d.a>  s   after    being    notified    rif    the    accept- 
ance of  his  propo.-.al 

Tlie  contract  which  thr  biddfi-  p}-omises 
to  enter  into  is  full\-  s<t  foith  in  tlic 
i:dank  forms  which  can  be  inspected  at 
this  office  and  will  i>e  furnished,  if  de- 
sired, to  parties  ]U'o|>osing  tn  put  in  bids. 
Parties  making  bids  are  to  be  understood 
as  accepting  the  terms  and  fMmditions  in 
such  form  of  contract. 

Upon  completion  of  the  work  according 
to  the  contract,  jilans,  specifications  and 
agreements  as  determined  thereunder  l)y 
the  engineer,  inclurling  extra  work  when 
iiulhorizod    by   the    engineer    in    charge    in 


accordance  with  th(>  terms  and  conditions 
of  the  contract,  the  .said  engitieer  shall 
make  to  the  contraeloi-.  a  statement  set- 
ting forth  the  work  don,-  by  said  eon- 
tractor,  together  with  the  anuiunt  due  the 
said  contractor  therefm-.  and  shall  cer- 
tify the  .same  in  writing  under  his  hand. 
The  obtaining  of  the  i-ertili.'.ale  of  the 
engineer  as  to  tlie  work  don.-,  and  the 
price  thereof,  shall  be  a  comlition  pre- 
cedent to  the  right  of  the  eontrai-tor  to 
be  paid  the  sum  due  him  und.-i-  the  ternis 
of  this   contract. 

The    Board     of    Trust, -.s     i-,-serves     tlie 
right  to  re.iect  any  and  all  bids. 

H.     D.     SIOXTON, 

President   Board   of  Trustees,   The   East 
Side   Levee  and    Sanitary    District. 


EARTHWORK. 

MAPLE  GROVE  DRAINAGE  DISTRICT. 

Sealed  propo.sals  will  be  received  by  the 
Commissioners  ot  the  Maple  Grove  Drain- 
age District,  of  Lee  County,  Illinois,  at 
the  office  of  J.  M.  Egan.  Jr.,  Amboy,  III., 
Engineer  of  said  District,  until  2  o'clock 
p.  m.,  on  the  eleventh  day  of  April,  A,  D. 
1911,  at  which  time  and  place  said  pro- 
posals will   be  publicly  opened. 

The  work  for  which  the  proposals  are 
desired  consists  of  the  construction  of  34,- 
000  lineal  feet  of  open  ditch,  30  feet  wide, 
with  a  total  estimated  excavation  of 
260,000  cubic  yards  of  earth. 

Each  bidder  must  deposit  with  F.  N. 
Vaughan,  Secretary  of  the  Commissioners 
of  said  District,  cash  or  a  certified  check 
on  some  national  bank  or  state  bank  of 
Illinois,  equal  to  not  less  tlian  3  per  cent 
of  the  amount  of  his  bid.  The  successful 
bidder  will  be  required  to  file  a  personal 
or  surety  company  bond  for  the  sum  of 
ten  thousand  (?10,000.00)  dollars,  which 
bond  shall  be  sulyect  to  the  approval  of 
the  Commissioners. 

Work  sliall  be  begun  within  twenty 
days  after  the  awarding  of  the  contract 
and  be  completed  by  Marcli  1,  A.  D.  1912. 
Payments  will  be  made  in  cash,  monthly, 
upon  the  estimate  of  the  Engineer. 

Plans  and  specifications  may  be  seen  at 
the  office  of  the  County  Clerk,  Dixon,  111.: 
at  the  First  National  Bank,  Amboy,  III.. 
or  at  the  office  of  J.  M.  Egan,  Jr.,  Civil 
Engineer,  Amboy,  111.  Specifications  may 
be  had  upon  request  to  J.  M.  Egan.  Jr., 
Amboy,  III. 

The  Commissioners  reserve  the  right 
to  reject  any  or  all  bids. 

Dated  this  17th  day  of  March,  A.  D. 
1911, 

Commissioners: 

C.  F.  •WELTY,  President, 

Amboy,  111. 
WILLIAM  ANDERSON, 

Ohio,   III. 
F.  N.  VAUGIIAN,  Sec'y, 

Amboy,  111. 
Attorney,  C.  H.  WOOSTER,  Amboy,  111, 
Engineer,  J.  iM.  EGAN,  JR.,  Amboy,  III, 


PAVING. 

Sealed  proposals  will  !•■■  i.-eei\cd  by  the 
Common  Couueil.  .>r  l.MclMiL;lnii,  .Michigan. 
imtil  1  o'clock  II.  ni,.  .\|)iil  17,  I'.Hl,  for 
tile  construr'tion  ot"  jia\<Mn.iits  on  Robert. 
Danaher  anil  .M;elisnil  .Stl'-ets  aecDrding  to 
the  speeilir-aliniis  tnrnished  by  tiie  Cit>- 
Engineer. 

Contracts  will  b.'  l.t  lor  ,aih  street 
separate. 

Each  bid  to  In-  .leioMl[)a  nied  b.\'  .'I  cer- 
tified cheek  tor  at  I'-asI  HI  |ier  cent  of 
the  amount  of  the  bid,  and  tin-  right  is 
reser\"ed  to  rijiet  an.v  .iiid  .ill   bids. 

For    furthir    intorin.i  t  inn    .address: 

|ii:.\.\    THDMFSOX. 

.March  J.s.    lull,  I'ity  Clerk. 


SEWERS. 

The  Board  of  I'ulili.  Works  of  the  (.'ity 
of  Dowagiac  hereby  .gives  notice  that 
proposals  will  be  received  until  twelve 
o'clock  noon  on  the  I2tli  day  of  April. 
1911,  for  the  construction  of  sewers  within 
the  City  of  Dowagiac  as  follows: 

(1)  350  linear  feet  of  12-inch  sewer. 
432  linear  feet  of  8-inch  sewer. 

3  manholes. 
2  lamp  holes. 

(2)  395  linear  feet  of  12-inch  sewer. 
1  manhole. 

Said  sewers  to  be  constructed  accord- 
ing to  plans,  specifications  and  diagrams 
of  the  City  Engineer  now  on  file  in  the 
office  of  the  City  Clerk. 

Bids  to  be  separable  so  that  award 
may  be  made  as  to  (1)  and  (2)  of  .said 
sewers   separately. 

A  certified  check  of  at  least  five  per 
cent  of  the  largest  amount  bid  by  each 
bidder  must  accompany  the  bid  or  pro- 
posal, the  same  to  be  forfeited  if  bid  is 
accepted  and  bidder  neglect  or  refuse  to 
enter  into  a   contract. 

The  Board  of  Public-  Works  reserves 
the  right  to  reject  any  and  all  bids. 

Bidders  shall  furnish  to  the  City  of 
Dowagiac  surety  bonds  for  the  perform- 
ance of  contract,  for  labor  and  materials 
and    feu-    proper    construction. 

Dated    .March    28,    1911. 

WILLIAM    T.    EASTON, 
Clerk. 


CONSTRUCTION      EQUIPMENT. 

Seliai.it. -  or  bulk  tenders,  on  preset  ibed 
forms,  will  be  received,  by  registered  post 
only,  addressed  to  tlie  Chairman  of  tlie 
Bo!ird  of  Control,  City  Hall,  Toronto, 
Canada,  up  to  noon  on  Tuesday,  April  11, 
for  the  delivery  of  the  following: 
(11  Two  (2)  full  circle  ,swlng  traction 
steam  shovels,  one  and  a  quarti-r 
(U4)  yard  dipper, 
(21   Six  (S)  saddle  tank  locomotives.  3(i-in. 

gauge. 
CSI    Forty    (40)     four    .yard    (4    yd.)    dump 
cars,    or    fifty-four    (54)    three    yard 
(3  yd.)  dump  i\'us,   36-in.  gauge. 
(4)    Four   (4)   double  truck  flat  cars.  3i;-in. 

.gauge. 
(51    (al     Two    hunch  c-d     (200)     tons    3o    lb. 
steel   rail. 
(Ill     Twenty-t'our     (2(1     No.     5    suileh 

leads, 
(el    Seventy-tive    (75i    kegs    of   spikes. 
Id)    Eighteen    hiindicd    (ixiKi)    pah-    of 

lish    iilates, 
(1-1    Twenty  (20)    kegs    bolts  and   nuts. 
I'hivelop.-s    containing    tenders    must    be 
plainl.\-   marked  on    the  outside  as  to  con- 
tents. 

Specitieation  and  form  tender  may  he 
obtained  upon  tipplication  from  Depart- 
inc-nt  of  Railways.^  Bridges  and  Doc-ks. 
City    IC'ngineer's  Ottice,    Toronto. 

Tile  lowest  or  any  tender  not  ik-ccs- 
.^.arily    aec-e|ited. 

1;,    R.    (JE.VRY    (Mayori. 
Chainiian    Board    of   Control.    (?ity    Hall, 
Toronto.   .March   27.   1911. 


U.  S.  ENGINEER  OFFICE,  Duluth, 
Minn.,  March  15,  ]911.— Sealed  proposals 
for  dredging  in  Ashland  Harbor  will  be 
received  at  tliis  office  until  noon,  April  15, 
1911,  and  then  publicly  opened.  Informa- 
tion on  application.  GRAHAM  D. 
FITCH,   Lt.    Col.   Engrs. 

!J.  S.  ENGINEKR  OFFICE,  Chicago^ 
111.,  March  25,  1911.— Sealed  proposals  for 
dredging  in  Indiana  Harbor.  Ind.,  will  be 
received  here  until  10  a.  m.,  April  15,  1911. 
Information  011  application.  GEO.  A. 
:^INN,    Lt,    Col-.    Engrs. 

U.  S.  Engineer  Office,  Duluth,  Minn., 
March  20,  1911.  Sealed  proposals  for 
drc-dging  at  Superior  Entry,  Dnluth-Su- 
perior  Harbor,  will  be  received  at  this  of- 
fice until  noon,  April  20.  1911,  and  then 
publicly  opened.  Information  on  applica- 
tion.     Graham    D-    Filch.    Lt.    Col.    Engrs. 
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Dependable  in  The  Hardest  Kind  of  Service 

Great<st  strength,  unequalled  for  durability,  direct  draft  from 
kiriK  bolt  to  plow,  no  strain  on  main  frame,  lightest  draft, 
requires  only  one  man  besides  the  driver. 

These  are  strong  assertions  but  they  are  proved  tacts  in  reference 
to  the 

Western  Elevating  Grader 

Tt  is  hacked  by  the  reputation  that  has  made  the  "Western"  line 
itaadard  (or  efficiencr  among  contractors  for  a  quarter  of  a  century. 


Let  us  tell  you  about  these  proved  quality  Graders- 
save  you  money.    Complete  catalog  for  the  asking. 


They  will 


WESTERN  WHEELED  SCRAPER  CO. 


Eaith  and  Stone  Handling  Machinery 


AURORA,  ILL. 


Reinforced  Concrete  Pipe 


We  desire  to  call  particular  attention  to  our  method  of  joining 
the  pipe  as  they  are  laid  in  the  trench. 


From  the  above  illustration  it  will  be  seen  that  the  lower  Jialf  of 
the  joint  is  joined  and  cemented  from  the  interior  of  the  pipe;  while 
the  arch,  or  upper  portion  of  the  joint  is  connected  from  the  exterior. 

The  simplicity  and  high  degree  of  etificiency  of  this  method  of 
joining  will  be  readily  appreciated  by  engineers  and  contractors. 


For  Sewers,  Conduits 
and  Railroad  Culverts 

Strongest,  Most  Durable 
and    Most    Economical. 

Reinforced   Interlocking 

Joints. 

Endorsed  by  Leading 
Engineers  and  Contractors. 

Write  for  ow   illustrated  Catalog 

and  new  Booklet  containing 

vieivs  of  recent  ivork. 

Reinforced 
Concrete  Pipe  Co. 

Jackson,  Michigan 

For  all  territory  West  of  the  Rockies 
address  the 

Reinforced  Concrete  Pipe  Co. 

Los  Angeles,  California 


iv.  AD^OpO^    For  all   Classes  of  Construction  Work  in  Any  Part 
L,/\DV/I^C;i^^    ^f    j^^    United    States.      Any    Nationality    Desired. 

FURNISHED  W.  Reiss  Employment  Agency,  rrS^'.!:^:  New  York 


FREE  HELP 


For  Railroads,   Quarries,  Mines,   Wood  Cutting  and  all  kinds   of  Con- 
struction work    selected  from  the  best   mechanics  of   all  nationalities. 

Well  Trained  Italian  Laborers  a  Specialty 

INTER-STATE  EMPLOYMENT  AGENCY 

1009  South  Tenth  Street  PHILADELPHIA.  PA. 
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Engineering  -  Contracting 

A  Weekly  "Methods  and  Cost"  Jotlrnal 

for   Civil    Engineers   and  Contractors, 

Published  every  Wednesday  by 

THE  MYRON  C.  CLARK  PUBLISHING  CO. 
537   S.   Dearborn   Struct,   Chicago. 

Telephone  Harrison  6198 

New  York  Office:  13-21  Park  Row 

Telephone  5613  Cortlandt 
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Government  by  Commission  for  States 

as   Well  as  for   Cities. 

Wliat  state  will  he  the  lirst  to  aholish  legis- 
latures and  adopt  the  conimissioii  form  of 
government?  The  recent  adjournment  of 
farcical  legislatures  in  many  slates  leads  us  to 
ask  this  question.  Perhaps  the  state  that  will 
be  first  to  hreak  away  from  the  existing  form 
of  legislative  government  is  Washington. 
Many  of  its  large  cities  are  now  ruled  by 
commissioners  selected  at  large  and  without 
regard  to  party  politics.  The  transition  to  a 
similar  form  of  government  for  the  state  will 
therefore  be  an  easy  step,  and  a  de-irahte  oiv. 
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Practically  the  only  branch  nf  tlie  state 
government  in  Washington  that  has  ■'made 
good"  in  the  eyes  of  the  public  is  the  railroad 
commission,  which  has  just  received  enlarged 
(lowers  and  becomes  a  full  Hedged  public 
utilities  commission  having  ;iuthority  over 
city  railways,  electric  and  g.-is  lighting  cor- 
porations, telephone  and  telegraph  companies, 
as  well  as  electric  interurlian  .aiul  steam  rail- 
ways. Yet  the  Washington  legislature  could 
not  keep  its  hands  off  the  railways  and  leave 
their  regulation  to  tlic  only  competent  liodv  in 
ihe  state,  the  railroad  commission,  hut  passed 
a  law  compelling  railways  to  place  a  "full 
crew"  on  every  train.  The  "full-crew"  law 
was  urged  by  railway  labor  unions,  and  was 
passed  by  the  legislature  simply  hecause  it 
was  expected  to  win  votes.  Its  merits  re- 
ceived no  investigation,  nor  could  they  re- 
ceive an  investigation  worthy  of  the  name  at 
the  hands  of  a  legislature  unacquainted  with 
railroads  or  railroading.-  So  the  steam  rail- 
ways of  Washington  are  saddled  with  an  un- 
necessary expense  of  approximately  half  a 
million  dollars  yearly  —  provided  the  "full- 
crew"  law  shall  be  held  to  be  constitutional. 

Not  only  does  this  law  furnish  a  good  ob- 
ject lesson  as  to  the  incompetence  as  well  as 
injustice  of  state  legislatures,  hut  it  serves 
also  to  indicate  why  railways  have  had  to 
take  a  hand  in  politics  in  the  past  as  a  matter 
of  self  protection.  The  railways  in  Wash- 
ington had  retired  from  politics,  but  a  few 
more  such  acts  of  unfairness  by  legislatures 
will  doubtless  force  the  railways  to  enter  the 
political  arena  again. 

We  foresee  that  until  log-rolling,  wire-pull- 
ing, pork-barrel,  vote-seeking  legislatures  are 
completely  abolished  there  can  be  no  safe  re- 
tirement of  ptiblic-service  corporations  from 
politics.  We  foresee  that  the  public  that  has 
had  a  taste  of  purer  politics  by  virtue  of  the 
retirement  of  railways  from  that  field  will  not 
he  long  in  making  up  its  mind  about  abolish- 
ing the  present  form  of  state  legislatures. 

Many  state  legislatures,  as  in  the  state  of 
Washington,  met  only  once  in  two  years,  and 
that  is  about  the  only  praiseworthy  feature  of 
iheir  character — it  shortens  the  mischief-mak- 
ing period.  But  in  the  sixty  days  or  so  of 
their  session  an  amazin.g  amount  of  foolish- 
ness is  enacted  into  law.  Likewise  a  very 
considerable  amount  of  needed  legislation  is 
generally  left  undone,  due  to  the  squabbles  of 
men  representing  different  districts  of  the 
state.  To  illustrate  again  with  the  Washing- 
ton legislature,  we  have  the  failure  to  make 
an  appropriation  for  state  roads,  in  spite  of  the 
fact  that  all  were  agreed  that  an  appropriation 
of  about  two  million  dollars  should  he  made. 
Factional  fights  over  the  distrilnition  of  the 
appropriation  resulted  in  a  dea<llock.  and  the 
legislature  adjourned  without  providing  for 
the  much-needed  and  much-desired  road 
work. 

However,  a  new  stale-road  law  was  passed, 
and  incidentally  it  is  about  the  poorest  law  of 
its  kind  that  has  been  devised  in  any  state  up 
to  date.  It  robbed  the  state  highway  com- 
missioner of  all  real  control  of  state-aid  road 
work.  This  was  done  at  the  instance  of 
coimty  commissioners  who  were  eager  to  have 
a  hand  in  the  road  "pork  barrel."  .'Ml  in  all, 
the  law  is  a  legal  monstrosity  such  as  no  man 
having  much  knowledge  of  road  work  or  road 
management  would  father. 

.•\side  from  the  commendable  raising  of  the 
salary  of  the  state  highway  commissioner  to 
$5,000  a  year,  there  is  nothing  to  praise  about 
the  recent  legislative  action  on  roads  in  Wash- 
ington state. 

It  is  unfortunate  that  every  voter  in  a  state 
can  not  be  present  during  the  session  of  at 
least  one  state  legislature,  for  such  an  e.xperi- 
ence  is  a  liberal  education  itself  in  political 
economy.  The  education  consists  mainly  in 
le:irning  what  not  to  do.  I'"irst.  it  is  strikingly 
.ipparent  that  a  large  body  of  men  elected  to 
represent  districts  of  a  state  can  rarely  come 
to  any  decision  that  is  not  the  result  of 
dickering.  Second,  it  is  equally  apparent  that 
so  large  a  body  of  men  must  necessarily  have 
few  who  arc  well  informed  on  any  'subject 
that  comes  up  for  consideration.  Between 
.'.,.   ,.,  :i    nf    noIitic:iI    li;irg,iiiiing   and   the   inis- 
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forlunc  of  rmioraiKc,  ihcrc  is  not  much  likeli- 
hood th;it  even  honest  nicn  will  reach  logical 
or  fair  decisions. 

The  recent  Icgisl.'iturc  of  Washington  was 
composed  of  as  clean  and  competent  a  set  of 
men  as  arc  ever  elected  to  state  legislatures 
But  the  system  under  which  laws  are  made  by 
men  selected  to  represent  districts  is  wrong. 
It  is  just  as  wrong  'for  a  state  as  for  a  city.  It 
has  evolved  the  "pork  barrel."  It  has  led  to 
the  political  rules  of  corporations  in  the  past 
and  will  continue  to  engender  the  same  Ihin.g 
in  the  future.  The  commission  form  of  gov- 
ernment for  states  offers  the  only  aviilable 
solution  of  the  perplexing  problems  of  state 
government. 


Shaft   Sinking  in   Water   Bearing   Fis- 
sured  Rock  by  Grouting  the 
Fissures. 

In  sinking  shafts  in  America  in  cases  where 
ihe  work  cannot  be  kept  dry  hy  ordinary 
pumping  methods,  resort  has  usually  been  had 
to  compressed  air.  Compressed  air  incthnds 
appear  not  to  have  been  employed  much  in 
Europe  where,  however,  there  has  been  a  re- 
markable development  of  the  freezing  process 
and  of  the  Kind-Chaudron  "borin.g"  and  the 
"drum"  or  open  caisson  processes,  wdiich  arc 
scarcely  known  in  .American  practice.  The 
second  and  third  luiropean  methods  arc  es- 
sentially soft  ground  methods,  but  the  freez- 
in.g  process  has  found  frequent  employment 
in  luirope  in  water  bearing  fissured  rock 
shafts.  .\  few  years  ago  there  was  also  de- 
veloped in  Europe  the  direct  cementation 
method  or  the  method  of  cement  grouting 
the  water  carrying  fissures,  and  two  noticeable 
.American  examples  of  this  method  are  des- 
cribed in  this  issue  and  in  our  issue  of  two 
weeks  ago  (March  29,  1911').  It  is  interest- 
ing to  study  this  newer  method  in  comparison 
with  those  of  older  development. 

.■\s  stated  above  the  "boring"  and  the 
"drum"  methods,  as  employed  in  I'Aimpc.  .ire 
essentially  soft  ground  methods.  This  is  vir- 
tually true  of  the  pneumatic  caisson  or  com- 
pressed air  method  employed  in  .Americ;i ;  the 
purpose  of  the  caisson  has  been  in  mo;,t  cases 
to  carry  the  shaft  to  rock  and  there  stop,  af- 
ter which  the  sinking  continued  in  rock  by 
ordinary  drilling,  blasting  and  lining  methods, 
the  air  pressure  being  maintained  or  not  as 
circumstances  advised.  Erequently  the  caisson 
has  been  sunk  without  using  air  pressure 
(see  Encinkekinc^-Contractinc.  iMarch  ■_'  and 
May  IS,  HHO),  by  open  excavation,  a  method 
somewhat  analogous  to  the  "drum"  mctliofl 
employed  in  Europe.  In  these  cases,  how- 
ever, the  caissons  have  commonly  been  de- 
signed to  receive  a  working  chamber  roof  and 
compressed  air  littings  wdiich  were  not  used 
merely  because  they  were  found  unnecessary 
under  the  conditicms.  The  "drum"  method 
as  employed  in  luirope  involves  no  considera- 
tion of  compressed  air  hut  consists  in  sinking 
a  "drum"  or  lining  of  masonry  or  metal  hav- 
ing a  cutting  edge  hy  a  combination  of  pres- 
sure on  top  and  dredging  through  .water  in- 
side and  under  the  cutting  edge  By  the 
"drum"  method  the  shaft  is  not  unwatcrcd 
until  virtually  completed. 

Freezing  and  grouting  are  partictilarly  iiuib- 
ods  for  wet  rock  shafts.  The  freezing  meth- 
od is  the  older  of  the  two  having  been  lirst 
successfully  employed  in  (iermany  in  If^S:!. 
Perhaps  the  earliest  important  use  of  grout- 
ing was  in  sinking  a  colliery  shaft  at  I. ens. 
b'rance.  in  19<"ll-.").  wdiere  it  was  enijiloyed  in 
one  of  two  shafts  sunk  simultaneously,  the 
freezing  process  being  I'lnployed  at  the  com- 
panion shaft,  .\  description  of  this  work  will 
be  found  in  the  Transactions  of  the  Institute 
of  Mining  Engineers  of  threat  Britain  for 
19(15.  Briefly,  at  a  depth  of  WG  ft.,  two  fis- 
sures were  met.  one  nearly  vertical  in  the 
shaft  hottom  and  one  crossing  the  shaft  hori- 
zontally. Pipes  reaching  down  from  the  sur- 
face were  inserted  in  these  fissures  and  in 
addition  eight  holes  were  drilled  outside  the 
shaft  area  and  in  a  row  encircling  it  to  :i 
depth  of  1!(7  ft.  Pumps  were  operatcil  on  the 
hore  holes  while  grout  was  fed  into  the  shaft 
pipes    until    thev    were    filled,    or.    as    was    the 
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case  wilh  the  pipe  to  the  vertical  scam,  the 
lower  eiul  hcc.ime  blocked.  The  here  holes 
were  then  filled,  .\fter  a  lapse  of  I!'  days, 
to  allow  the  grout  to  harden,  the  shaft  was 
pumped  out  and  excavation  continued  with- 
out incident  until  at  a  depth  of  IRj  ft.  the 
vertical  seam  which  had  not  filled  at  the  hr^t 
grouting,  began  to  flow  again.  Grout  pipes 
were  again  inserted  in  the  seam  and  grout 
was  run  into  them  until  they  became  closed 
.■\.fter  2.")  days  the  shaft  was  again  laid  dr\ 
and  sinking  was  continued  to  the  bottom. 

The  ne.xt  European  example  of  grouting  of 
which  more  than  a  mention  is  had,  was  a 
shaft  at  the  Lievin  collieries  in  France.  This 
work  is  described  by  Mr.  L.  Morin  in  Aiinalcs 
dfs  Minr.i  for  IPOT.  Here  a  bed  of  water 
bearing  chalk  was  encountered  at  consideralilc 
depth  and  for  a  depth  of  84  m.  (275  ft.) 
grouting  was  required.  The  method  was  as 
follows:  .'K  saucer  shaped  diaphragm  of  cast 
iron  segments  was  fitted  into  the  shaft  which 
was  circular  and  G  m.  (20  ft.)  in  diameter, 
the  water  being  kept  down  by  pumping  while 
the  diaphragm  was  being  placed.  This  dia- 
phragm had  eight  holes  around  its  edge 
through  which  drills  were  worked;  pipes  were 
inserted  in  these  drill  holes  and  carried  up  to 
the  top  of  the  shaft  and  grout  poured  into 
them.  When  the  grout  had  set  hard  the  dia- 
phragm was  removed  and  e.xcavation  con- 
tinued. A  second  influx  of  water  lower 
down  made  it  necessary  to  insert  the  dia- 
phragm again -at  the  lower  level  and  to  grout 
a  second  time.  .-Mtogether,  as  stated,  groutini^ 
was  required  for  84  m.  (27.5  ft.)  in  depth. 
The  cost  of  the  grouting  operation  is  given 
bv  Mr.  Morin  as  follows  : 


Item.  Kraiu's. 

Dlaphrasm     ■  .       7,41ti 

Labor  plarinj;  diaphragm 3. -166 

2.451  hass  (."lO  kK. )  cement 4,5S0 

Laljor  drilUns  and  injecting 3,1)83 

Miscellaneous 1,391 


Total     20,53li 

Pumps  and  accessories IS, 637 

Labor  placing  and  operating  pumps 30,117 

Various    pumping  expenses U.'.Ul 

Kuei    10, (Kill 

Wages  time  lost   l.sjs 

Total     72.4SI3 

Grand  total   i)3,02!i 

The  cost,  it  will  be  seen,  was  1,107  francs 
per  meter  of  depth,  or  say  $07  per  foot  of 
depth.  Mr.  Morin  states,  however,  that  sal- 
vage on  the  machinery  employed  reduced  tlie 
net  charge  to  900  francs  per  meter  depth. 
which  is  roughly  $58  per  fool  depth,  or  $4.7."i 
per  cu.   yd.   of  excavation. 

Turning  to  the  two  .American  examples  of 
shaft  grouting  described  in  this  issue  and  in 
our  issue  of  March  liO.  1911,  it  will  be  seen 
that  the  chief  variation  from  the  European 
work  described  consisted  in  the  use  of  direc! 
pressure  to  force  the  grout  into  the  water 
bearing  material.  .M  the  Rondout  Siphon 
shaft,  described  in  this  issue,  pressures  as 
high  as  27.")  lbs.  per  sq.  in.  were  employed. 
The  experience  at  this  shaft  agrees  with 
that  in  the  European  works  described,  that 
it  is  difficult  to  grout  water  bearing  strata  or 
fissures  from  the  bottom  up.  The  grout  col- 
lects in  the  upper  portions  of  the  mass  or  of 
the  rock  fissure  and  then  hardens  and  seals 
the  drill  bole  before  the  voids  lower  down  are 
filled.  This  makes  necessary  successive  grout- 
ings  as  the  shaft  is  sunk.     To  overcome  this 


obstacle    In   grouting   deep   holes    Mr.    Frrm  '• 
Donaldson    suggests*    casing    the    drill    I. 
with    fiusli    jointed    pipe    to    the    bottom    and 
gradually    withdrawing    this      casing      as    ihe 
grout  is  pumped  in. 

Though  the  grouting  method  has  been  com- 
paratively little  used  its  comparison  with  the 
free/ing  process  is  natural.  Altogether  sev- 
eral scores  of  shafts  have  been  sunk  by  the 
freezing  process.  Ricmert  lists  G4  as  com- 
.  pleted  or  in  process  of  sinking  in  UK)7,  only 
one  of  which  is  in  the  United  Slates  and  two 
in  England.  This  authority  mentions  as  the 
principal  objections  to  tlie  process:  the  burst- 
ing of  the  freezing  pipes  letting  the  freezing 
solution  impregnate  the  surrounding  material 
and  render  it  impossible  to  freeze  further, 
and  the  deviation  of  the  bore  holes  from  the 
sertical  in  deep  working.  Various  resorts 
have  been  tried  for  overcoming  these  objec- 
tions but  none  has  proved  entirely  satisfac- 
tory. Rienier  also  questions  the  possibility 
of  effective   freezing  at  great  depths. 

The  grouting  process  it  may  be  assumed 
will  be  as  effective,  other  things  being  equal. 
:it  one  depth  as  another,  and  it,  of  course. 
does  not  have  the  other  objections  named 
;d;ove.  If  the  difficulty  of  grouting  deep  holes 
from  the  bottom  up  can  be  overcome  the 
process  would  seem  to  be  greater  in  promise 
of  general  success  and  applicability  than  any 
other  process  which  has  bten  extensively  used. 

••■Practical  Shaft  Sinking."  McGraw-Hill  Book 
Co.,  New  York,  N.  Y. 

tShaft  Sinking  in  Difficult  Cases  by  J.  Riemei'. 
Translated  by  .J.  W.  Brough.  .T.  B.  Lippincott 
Crp..   Philadeipliin. 


A  Machine  for  Applying  the  Finishing 

Coat  on  Concrete  Curb  and 

Gutter. 

The  accompanying  illustration  shows  a  ma- 
chine which  has  been  successfully  employed 
in  placing  and  finishing  the  mortar  surface 
coat  of  concrete  curb  and  gutter.  In  opera- 
tion the  bodv  or  base  of  the  curb  and  gutter 


k    '^ 


capacity  of  the  machine  is  enough  mortar  to 
apply  a  1-in.  coat  to  30  lin.  ft.  of  gutter  and 
curb  of  ordinary  sections.  The  machine  can 
be  pulled  by  two  men  or  one  man  with  a 
snatch  block  can  operate  it.  It  will  work- 
around curves  of  large  radius  without  change 
and  can  be  arranged  to  take  curves  of  fairly 
short  radius  but  it  is  not  designed  to  rtinsb 
corners  at  street  intersections.  The  standard 
machines  are  built   for  the   following  sections 


Machine    for    Finishing    Concrete    Curb    and    Gutter. 


is  placed  in  the  usual  manner  and  using  the 
usual  forms.  .'Vngle  iron  rails  arc  then  lightly 
nailed  to  the  edges  of  the  outside  forms  and 
the  machine  is  mounted  with  its  grooved 
wheels  on  these  rails.  The  hopper  being  filled 
with  mortar,  the  machine  is  pulled  ahead  and 
the  mortar  feeds  out  at  the  bottom  and  i-- 
shaped  and  linished  by  the  template  shown 

The  machine,  as  will  be  seen,  consists  of 
few  and  simple  parts.  The  finishing  plates 
are  made  of  phosphor  bronze  to  the  sec- 
tion desired.  They  weigh  80  lbs,,  and  the 
total   weight  of  the  machine  is  27.")   lbs.     Tlu 


of  curb  and  gutter:  (ixllxIS  ins.;  ()xt)x24  ins,. 
and  (i.xGx^^O  ins.  Special  machines  are  buill 
for  any   required   section  desired. 

One  of  these  machines  was  used  by  tlu 
Meacham  Contracting  Co..  Hopkinsville.  Ky., 
dnrirg  1910,  in  laying  curb  and  gutter  at  Hen- 
derson, Ky.  The  following  information  about 
this  work  has  been  furnished  by  the  contrac- 
tiirs:  The  curb  and  gutters  were  (!x()x30  ins, 
;ind  the  progress  with  the  regular  gang  fin- 
ishing b\  hand  was  IKO  to  400  ft.  per  day. 
With  the  machine  this  progress  was  increased 
to   900    In    1.000    ft.    per   day.     The    following 


rre    actual   costs    for   finishing   930  lin,    ft.   on 
iMt'th  St.: 

1    foreman.   5  hrs.   at  3a  cts $  1.75 

1   engineer,  5  hrs.  at  25  cts 1.25 

L'  flnishers.   10  hrs.  at  2a  cts 5.00 

J  laborers,  ."1  hrs.  at   17'/4  cts 1.75 

;i  laborers,   5  hrs.   at  15  cts 6.75 

Total     $16.50 

This  estimate  includes  mixing,  placing,  and 
Imishing  the  top  coat. 

These  figures  give  a  cost  of  1,77  cts.  per 
lineal  foot,  for  labor  only. 

The  machine  described  is  made  by  Thomas 
L.   Barret,   Louisville,  Ky. 

Suggested     Specifications     for     Rein- 
forced Concrete  Water  Tanks  for 
Railway  Water  Supply. '■' 

The  tank  shall  be  of  reinforcel  concrete,  as 
shown   on   the   drawings. 

The  capacity  of  the  tank  shall  be  within  the 
hmits  of  .50,000  and  10(3,000  gals.,  exclusive  of 
the  lower  20  ft,  of  the  tank.  The  height  of 
the  tank  from  bottom  to  top  of  shell  shall  be 
to  ft.  A  diameter  of  30  ft,  is  recommended. 
I  )n  this  basis  the  drawings  have  been  made. 
The  latter  shall  be  made  to  meet  the  require- 
ments of  the  height  and  diameter  selected 
by  the  engineer. 

The  tank  is  designed  to  deliver  water  to 
locomotives  through  water  columns.  The 
floor  of  the  tank  shall  not  be  lower  than 
ihe  tracks  served. 

In  earth,  the  excavations  for  the  foundation 
and  pipes  shall  be  as  deep  as  the  lowest  frost 
line,  with  a  minimum  depth  of  four  ft.  In 
rock,  only  the  trenches  for  the  pipes  shall  be 
carried  below  the  action  of  frost.  In  earth, 
the  bottom  of  excavations  shall  be  thorough- 
ly tamped  to  discover  and  compact  any  soft 
idaces.  If  the  earth  will  not  sustain  the 
total  load,  including  wind  pressure,  without 
material  or  unequal  settlement,  the  founda- 
■ion  shall  be  supported  on  piles  of  the  num- 
ber, size  and  arrangement  as  determined  by 
the  engineer.     Such  piles  shall  conform  to  the 

•Extract  from  report  of  Committee  on  Water 
Service,  Aniei'ican  Railway  Engineering  and 
Maintenance  of  Way   Association. 
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specifications    of    this    Association    for   piling, 
as  selected  by  the  engineer. 

The  foundation  shall  consist  of  a  disk  of 
concrete,  as  shown.  If  the  depth  of  frost  is 
excessive,  this  disk  may  be  carried  on  broken 
rock  compacted  in  the  bottom  of  the  excava- 


colunin  supply  pipe,  an  overflow  pipe  and  a 
washout  pipe,  the  latter  two  being  combined 
in  the  valve  box  beyond  the  valve  closing  the 
washout  pipe.  There  shall  be  no  valve  in 
the  overflow  pipe.  For  a  gravity  supply,  the 
tank    supply   pipe   shall   Ik-  carried   to   the   top 
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Fig.    1 — Standard    Reinforced    Concrete    Tank    Construction   for   Railway   Water   Supply. 


tion,  but  the  minimum  vertical  thickness  of 
the  concrete  foundation,  exclusive  of  the  tank 
floor,  shall  be  42  ins. 

The  valve  box  for  the  piping  shall  be  con- 
structed as  a  part  of  the  foundation,  as 
shown.  The  top  and  bottom  of  the  box  shall 
be  reinforced  by  steel  rods  laid  both  ways 
and  doubled  around  the  pipes  and  the  man- 
hole. The  manhole  frame  shall  be  in  one 
piece  of  first-class  cast-iron  with  a  double 
seat  and  a  double  cover.  The  latter  shall 
preferably  be  of  wood.  When  low  tempera- 
tures require,  to  prevent  freezing  within  the 
valve  box.  an  air  space  shall  be  constructed 
in  the  middle  of  that  portion  of  the  box  walls 
outside  of  the  tank  foundation.  When  the 
absence  of  low  temperatures  permit,  the  air 
space  and  the  lower  manhole  cover  may  be 
omitted. 

The  reinforced  concrete   floor  on   the   foun 
dation   shall  be  constructed,  as  shown,  giving 
its  surface   a   sidewalk   fmish   without   plaster- 
ing. 

The  reinforced  concrete  shell  shall  Ix-  con- 
structed, as  shown,  building  in  the  concrete 
fillet   in  the   angle  at   the  bottom   . 

The  reinforced  concrete  roof,  including 
manhole  and  cover  shall  be  constructed,  as 
shown,  finishing  top  of  roof  as  specified  for 
the  floor.  Where  ice  will  not  form  to  an  in- 
jurious or  troublesome  extent  and  sunlight 
will  not  cause  vegetable  growth  in  the  water, 
this  roof  may  be  omitted  at  the  discretion 
of   the   engineer. 

The  tank  shall  be  equipped  with  cast-iron 
piping  and  standard  gate  valves,  as  shown. 
There   shall    be   a   tank   supply   pipe,   a    water 


of  the  tank  and  be  capped  by  a  float  valve. 
The  washout  pipe  shall  terminate  flush  with 
the  tank  bottom.  The  water  column  pipe  shall 
extend  several  feet  above  the  bottom  but  not 
higher  than  the  top  of  the  water  column. 
.'\11  piping  shall  pass  through  the  bottom  of 
the  tank,  preferably  in  cast-iron  stufiing 
boxes  with  lead  joints,  as  shown,  but  other 
forms  of  stufiing  box  and  joint  may  be  used. 
.'Ml  pipes  and  castings,  in  quality.  man\ifac- 
ture  and  inspection,  shall  fulfill  the  require- 
ments of  the  specifications  of  the  New  Eng- 
land Water  Works  Association  for  cast-iron 
pipe.  The  weights  and  diameters  of  the  pipes 
shall  be  determined  by  the  engineer.  No 
pipe  shall  have  an  inside  diameter  less  than 
4   ins. 

The  cast-iron  sludge  pipe  shall  be  carefully 
constructed,  enclosing  in  the  concrete  and 
doubling  the  reinforcing  rods  around  it,  as 
shown.  When  absence  of  sediment  in  the 
water  justifies,  this  pipe  may  be  omitted. 

The  tank  shall  be  equipped  with  a  .gage, 
indicator  and  float,  according  to  the  design  or 
selection  of  the  engineer. 

The  steel  ladder  shall  be  constructed,  as 
shown  and  as  designed,  or  selected  by  the  en- 
gineer. The  ladder  shall  be  carried  by  con- 
necting straps  or  angles  resting  on  the  roof. 
It  shall  not  be  anchored  to  the  tank  shell.  The 
steel  shall  conform  to  the  specifications  of 
this  .Association    for  steel   bridges. 

The  concrete  in  the  tank  foundation  and 
the  side  walls  of  the  valve  box  shall  be  a 
1-3-.")  mix.  made  and  laid  in  acconlaiice  with 
the  specifications  of  this  .Association  for  Port- 
land Cement  Concrete. 


The  top  and  the  bottom  of  the  valve  box 
and  the  tank  floor,  shell  and  roof  shall  be 
made   of   reinforced   concrete. 

Reinforced  concrete  shall  be  a  thoroughly 
uinform  mixture  of  cement,  sand,  stone  and 
water  completely  enveloping  the  reinforcing 
rods. 

The  volume  of  the  sand  shall  be  5  per  cent 
in  excess  of  the  volume  of  the  voids  in  the 
stone.  The  volume  of  the  cement,  consider- 
ing 100  lbs.  of  it  as  1  cu.  ft.,  shall  be  25  per 
cent  in  e.xcess  of  the  volume  of  the  voids  in 
the  mixed  sand  and  stone.  The  engineer  shall 
determine  the  voids  and  proportions. 

The  volume  of  the  water  shall  be  sufficient 
to  give  the  concrete  a  fluidity  that  will  cause 
it.  to  flow  and  mould  itself  in  the  forms  with- 
out tamping. 

The  concrete  shall  preferably  be  mixed  by 
mixing  machines.  The  method  used  shall 
yield  a  complete  and  even  mixture. 

All  dirt  and  foreign  matter  shall  be  ex- 
cluded from  all  materials,  concrete  and  stages 
of  the  work. 

The  concrete,  after  mixing,  shall  be  poured 
and  worked  into  final  position  in  the  forms 
before  its  initial  set  is  complete,  and  it  shall 
not  thereafter  be  disturbed.  As  it  is  thus 
placed,  it  shall  be  thoroughly  worked  by  long, 
flat,  thin-bladed  tools  in  a  manner  that  will 
eliminate  all  voids  and  air  pockets  and  pro- 
duce unbroken  mortar  faces  against  all  forms 
and  secure  perfect  contact  with  every  part  of 
all   reinforcing  rods. 

The  surface  of  concrete  shall  be  clean  and 
wet  when  concrete  is  laid  thereon.  The  sur- 
face, if  hardened,  shall  also  be  mopped  with 
cement  grout  immediately  in  advance  of  plac- 
ing fresh  concrete.  Smooth  or  finished  mor- 
tar surfaces  shall  be  avoided  where  additional 
concrete  is  to  be  placed.  If  necessary,  as  in 
the  joints  between  the  tank  floor,  shell  and 
fillet,  old  surfaces  shall  be  tooled,  cleaned 
and  grouted  before  concrete  is  placed  there- 
on. 

.\  rapid  drying  out  of  concrete  shall  be  pre- 
vented by  regular,  frequent  and  continued 
wetting  until  all  danger  of  arrested  setting 
and  hardening  is  past,  as  the  engineer  shall 
direct. 

Freezing  of  concrete  before  it  has  finally  set 
shall  be  prevented. 

.Any  concrete  broken  or  displaced  in  any 
manner  after  having  set  shall  be  removed 
from  the  work. 

The  cement  shall  conform  to  the  specifica- 
tions of  this  .Association  for  Portland  Cement. 
It  shall  retain  its  original  purity  and  qualities 
until  it  is  incorporated  into  the  work.     Deteri- 
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Fig.   2 — Detail    of   Stuffing    Box    Passing 
Pipe   Through   Tank    Bottom. 

orated  or  otherwise  damaged  cement  shall 
not  be  used. 

The  sand  shall  be  clean,  smind  and  sharp 
and  it  shall  be  of  graded  sized  grains  giving 
.1  minimum  of  voids. 

The  stone  shall  be  clean,  sound  and  dura- 
ble. The  word  "stone"  includes  broken  rock 
;ind  gravel.  The  stone  shall  be  of  graded 
sizes   giving  a  minimum  of   voids.     .All   of   it 
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shnll  be  able  to  pass  thnniKli  a  circular  bole 
baving  a  diameter  of    U    in. 

The    water    sball    ho    clean    and    free    from 
i)iythins  injurious  to  the  concrete. 

The  concrete  forms  sball  be  made  of  metal 
r  of  dressed  and  matched  luniher.  They 
>liall  be  accurately  made  and  erected,  lie  \yatcr 
tight,  and  shall  have  ample  slreiii;'h  and  ri^iil- 
ity  to  prevent  bending  and  warping  under  the 
load  and  action  of  the  concrete.     Tbey  shall 


Bar  Bending   Machine. 


he  erected  in  such  sections  and  courses  as 
will  permit  the  concrete  to  be  poured  and 
worked  as  above  specilied.  No  device  for 
holding  the  forms  that  would  leave  a  hole 
through  the  concrete  shall  be  used.  Wires 
passing  through  the  concrete  shall  he  nipped 
off  beneath  the  concrete  face. 

.\ny  break  in  the  concrete  surfaces  not  im- 
pairing the  integrity  of  the  structure  shall  be 
pointed  with  cement  mortar,  as  the  engineer 
shall  direct.  Any  other  imperfections  in  the 
concrete  shall  be  treated  and  remedied  as  the 
engineer  shall  direct. 

The  concrete  shall  be  reinforced  by  steel 
rods  of  the  form,  size,  number  and  arrange- 
ment, as  shown.  They  shall  be  wired  at  inter- 
sections w-ith  each  other  and  be  maintained 
in  required  position  as  they  are  buried  in  the 
concrete,  at  which  time  they  shall  be  free 
from  dirt  and  scale.  Splices  in  rods  shall 
be  lapped  42  diameters  or  sides.  No  splice 
shall  be  opposite  a  splice  in  an  adjacent  line 
of  rods.  Throughout  the  splice  the  ends  of 
the  rods  making  it  shall  lie  1 Y2  diameters  or 
sides  apart  in  the  clear.  There  shall  be  not 
more  than  four  splices  in  the  circumference 
of  a  tank  30  ft.  in  diameter.  Unnecessary 
splicing  shall  be  avoided. 

The  reinforcing  rods  shall  be  plain  or  de- 
formed. Their  tensile  strength  per  square 
inch  shall  be  between  00,000  and  SIO.OOO  lbs. 
Their  elastic  limit  shall  be  not  less  than  one- 
half  of  their  tensile  strength.  They  shall  not 
be  stressed  more  than  one-third  of  their  elas- 
tic limit.  Any  rod  shall  be  capable  of  being 
bent  cold  on  a  radius  of  three  diameters  or 
sides  through  180°  without  sign  of  fracture. 

A  dense  even  mixture  of  concrete  as  herein 
specified  for  reinforced  concrete  shall  lie  the 
primary  expedient  to  secure  water-tight  con- 
crete. This  may  be  supplemented  by  mixing 
with  the  cement  some  form  of  waterproofing 
compound  of  proved  efficiency  and  now  ob- 
tainable  from   manufacturers. 

Where  the  concrete  can  be  worked  before 
it  has  set,  the  surface  shall  be  thoroughly 
troweled  until  a  dense  mortar  face  is  secured. 
Concrete  surfaces  already  set  may  be  plastered 
by  a  rich  cement  mortar,  but  surfaces  so 
treated  shall  first  be  cleaned  and  roughened 
by  steel  brushes  or  equivalent,  and  the  iilas- 
tering  shall  be  applied  on  a  fresh  coat  of  ce- 
ment  grout  mopped  on  the  surface. 

In  addition,  if  necessary,  separate  and  al- 
ternate washes  of  soap  and  alum  in  the  order 
named  shall  be  applied  to  the  dried  ,ind  hard- 
ened surface.  The  number  of  washes  should 
be  not  less  than  two  of  each,  with  a  'Jl-hour 
interval  between  each.  The  proportions  should 
be  approximately  -34  lb.  of  soap  and  "/^  lb.  of 


ahnn  per  gallon  of  water.  These  proportions 
may  be  varied  if  better  results  are  thereby 
secured.  The  soap  wash  sball  he  applied  boil- 
ing hot,  without  causing  frothing.  The  alum 
wash  should  have  a  temperature  between  Oil" 
and  80°. 

In  lieu  of  these  washes  aiipro.ximately  1 
per  cent,  by  weight,  of  powdered  alum  may 
lie  eveidy  mixed  witb  the  cement,  in  which 
case  the  same  proportion  of  si,ap  shall  be  dis- 
solved in  the  water  in  maicing  the  concrete. 

In  lieu  of  soap  and  alum,  waterjiroofing 
liaint  having  an  asphalt  base  to  be  ap])lied  hot 
or  cold,  and  now  obtainable  from  manufac- 
turers, may  be  used.  In  all  washing  or  paint- 
ing the  concrete  surface  treated  shall  be  dry 
and  clean  and  the  temperature  should  be 
above  the  freezing  point. 

The  weight  of  water  shall  be  assumed  to 
be  iS'-^  lbs.  per  cu.  ft.  Wind  pressure,  acting 
in  any  direction,  sball  be  assumed  to  be,  in 
pounds,  thirty  times  the  product  of  the  height 
by  two-thirds  of  the  diameter  of  the  tank, 
in  feet. 


A     Device    for    Bending    Reinforcing 
Bars  for  Concrete. 

I'he  accompanying  view  shows  a  bar  bender 
capable  of  bending  cold  high  carbon  steel  re- 
inforcing bars  up  to  1%  ins.  in  size.  The 
view  shows  the  bender  as  if  looking  down 
from  directly  above.  The  bender  is  set  hori- 
zontally when  in  use,  being  mounted  on  a 
special  cast  iron  stand  or  bolted  to  any  suitable 
bench  or  staging.  K  glance  shows  the  method 
of  operation.  The  lever,  which  is  36  ins  long, 
operates  a  pinion  wdiich  meshes  into  the  rack 
and    which    gears    with    the    rack    in   the    ratio 


An  Air  Blast   Apparatus  for   Deposit- 
ing Concrete  and   Mortar 
Mixtures. 

The  accompanying  draw'ings  show  the  de- 
tails of  a  machine  recently  patented  which  is 
used  for  the  purpose  of  depositing  concrete  by 
the  use  of  compressed  air.  The  method  of 
forming  a  concrete  wall  consists  of  projecting 
cement,  sand  and  water  simultaneously,  with 
force  against  a  wall  or  other  surface.  The 
material  adheres  to  the  surface  upon  which 
it  is  thrown  and  is  gradually  built  out  to  the 
desired  thickness. 

iMgure  1  is  an  elevation  of  one  form  of  the 
apparatus  .showing  the  receptacle  for  dry  ma- 
terial, the  air  drum  and  the  water  tank.  The 
sand  and  cement  are  mixed  in  a  jiroportion  of 
about  1  :.'?  and  placed  in  the  material  drum.  It 
is  fed  through  a  hole  in  the  bottom  of  the 
drum  into  the  hemispherical  pockets  of  the 
feed  regulating  ivheel  and  drops  into  the 
conical  shaped  chamber  below,  which  termi- 
nates in  the  hose  carrying  the  material  to  the 
nozzle.  The  air  drum  is  connected  to  the 
conical  shaped  chamber  and  an  equalizer  pipe 
connects  this  chamber  with  the  material  drum. 
The  water  tank  is  also  connected  with  the  air 
drum  so  that  the  water  and  material  is  forced 
to  the  nozzle  under  the  same  pressure.  Fig- 
ure 2  is  a  section  through  the  feed  chamber 
taken  at  right  angles  to  the  section  shown 
by  Fig.  1.  Figure  3  shows  one  form  of  nozzle 
used  with  the  apparatus.  In  this  type  of 
nozzle  the  material  is  blown  through  the  cen- 
ter pipe  and  the  water  enters  a  chamber  sur- 
rounding this  pipe  uniting  with  the  material 
just  at  the  point  of  leaving  the  nozzle.  The 
air    pressure    used    depends   upon    the    density^ 


Fig.  1 — Side  Elevation  Air  Blast  Apparatus  for    Depositing   Concrete. 


of  about  12  to  1.  As  will  be  seen  the  dies  can 
be  adjusted  to  different  sizes  of  bars  by  set 
screws.  One  man  can  operate  the  bender. 
This  bender  is  made  by  the  Wallace  Supply 
Co.,  of  Chicago.  111.,  and  is  listed  at  $115,  com- 
plete,  with  stand  or  at  $100  without  the  stand. 


The  British  engineering  p.apers  are  re- 
in irting  the  following  performance  in  metal 
cutting:  One  man  employed  by  the 
Knowles  Oxygen  Company,  Ltd.,  cut 
tlirougb  42  girders.  15x5  in.  section,  in  43^ 
liiivn's.  with  a  consumption  of  less  than  20(1 
ft.  of  oxygen  and  .100  ft.  of  hydrogen.  Reck- 
oning labor  at  1  shilling  per  hour  the  cost 
figured  out  6  pence  per  cut. 


of  the  mixture  desired,  from  30  to  40  lbs.  per 
sq.  in.  being  sufficient  for  all  ordinary  pur- 
poses. The  operator  stands  several  feet  from^ 
the  surface  to  be  covered. 

One  of  the  first  pieces  of  work  done  with 
the  apparatus  was  the  coating  of  the  Field 
Museum  at  Jackson  Park,  Chicago.  This 
building  was  one  of  the  old  stucco  structures 
of  the  World's  Fair  and  contains  38,000  sq. 
yds.  of  surface  which  was  coated  about  1-16- 
in.  thick.  The  highest  point  which  was  cov- 
ered was  about  180  ft.  above  ground.  An  or- 
dinary painter's  scaffolding  was  used  for  the 
work,  some  parts  being  worked  from  ladders. 
The  work  was  accomplished  in  30  days  with  a 
gang   of   o   men,   consisting  of    1    engineer,   2 
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feeders  and  :.'  nozzlcmen.  This  was  at  the 
rate  of  l,0r)5  sq.  yds  per  day  for  the  entire 
work. 

Other  examples  of  the  work  with  this  ma- 
chine Iiave  indicated  that  a  wall  1-in.  thick  and 
'JOO  sq.  yds.  in  area  can  he  made  in  a  day. 

In  practice  the  cement  is  shot  against  a  sur- 
face made  of  hnildinR  paper,  covered  with  a 
coarse  wire  netting.  The  cost  of  this  mate- 
rial, the  cement  and  sand  necessary  for  a  1-in. 
wall  and  the  lahor  of  putting  it  on  is  estimated 
to  he  between  l-'i  and  IS  cts.  per  sq.  yd.  of 
surface. 

The  apparatus  is  the  invention  of  Mr.  Carl 


Fig.   3 — Nozzle   of    Air    Blast    Apparatus. 


.\keley.  of  Chicago.  It  is  known  as  the  "Ce- 
ment Gun"  and  is  owned  by  the  General  Ce- 
ment Products  Co.,  30  Church  St.,  New  York. 


Fig.   2 — End    Elevation    of   Air   Blast   Apparatus    for    Depositing    Concrete. 


Assistant  Chemical  Engineer  in  Forest 
Products.  The  U.  S.  Civil  Service  Cnmniis- 
.-.ion  announces  an  examination  on  Ma}'  24, 
1911.  at  a  number  of  cities  in  each  state,  to 
liU  a  vacancy  in  the  position  of  assistant 
chemical  engineer  in  forest  products  at  a 
salary  fif  $\'.200  to  $1,500  per  annum.  This 
is  in  the  Forest  Service,  for  duty  at  Madi- 
^on,  Wis.  Applications  must  be  executed, 
and  liled  with  the  Commissii.in  at  W'ash- 
mut.in    by    May    l.i    1911. 


EARTH        AND        ROCK        SECTION 


Method   of  Constructing  Short   Small- 

Bore  Tunnels  Through  Clay  for 

Telephone  Connections. 

The  method  of  making  connections  from 
the  buildings  in  the  business  district  of  Chica- 
go to  the  main  cables  in  the  tunnel  of  the 
Illinois  Tunnel  Co.  is  usually  by  means  of  a 
4-in.  iron  pipe  used  as  a  conduit.  This  pipe 
runs  vertically  from  the  b.isement  of  a  build- 
ing to  the  level  of  the  Illinois  Tunnel  and 
joins  a   horizontal  pipe   running   to  the   tunnel. 

The  former  method  of  placing  these  pipes 
consisted  in  digging  a  pit  for  the  vertical  pipe 
and  then  driving  a  pipt-  from  the  timnel  to 
meet  it.  The  pipe  from  the  tunnel  was  forced 
through  the  clay  by  means  of  jacks.  The  con- 
nection between  the  two  pi|)es  was  then  made 
in  the  pit.  This  method  has  now  been  re- 
versed and  instead  of  digging  the  pit  for  the 
vertical  pipe,  this  is  driven  down  with  a  hand 
pile  driver  and  for  the  horizontal  pipe  a  3-ft. 
drift,  lined  with  8-ins.  of  concrete,  is  made 
from  the  tunnel  to  the  vertical  pipe. 

The  vertical  jiipe  is  'itti-il  with  a  conical  point 
and  is  plumbed  in  the  position  it  is  to  occupy 
.and  driven  down.  The  driver  consists  of  a 
12x12  in.  wood  block  .ibout  4  ft,  long  which 
is  suspended  in  a  pair  of  leads.  This  is  lifted 
by  means  of  a  rope  runniiig  over  a  pidley  at 
the  top  of  the  leads  and  down  to  the  four 
men  who  hoist  and  drop  the  hannuer.  Two 
other  men  are  required  to  hi>ld  and  guide  the 
pipe.  The  gang  consists  of  a  foreman  and 
five  men.  Preparing  and  driving  a  .Sd-ft.  pipe 
in  Chicago  clay  takes  thi->  gang  about  one  day. 

The  drift  from  the  main  tunnel  to  the  ver- 
tical pipe  requires  a  gang  consisting  of  one 
foreman  and  live  men.  The  tunnel  wall  is  cut 
through  and  the  drift  is  excavated  with  clay 
knives  to  a  circular  section  4  ft.  4  ins.  in  diam- 
■eter  for  a  distance  of  I   ft.  G  in.     Concrete  is 


then  placed  in  the  mvert  and  steel  forms  arc  This   total    of   $9.-^5  brings   the   cost   of   100 

erected.     The  forms  consist  of  sheet  steel  with  cu.    yds.   to  9Vz   cts.   a   yd.     The   shovel   is    in 

angle   iron   flanges.      They   are   made   m   three  operation   only  a   part  of  the  time   and  could 

sections  to  the  circle  and  are   18  ins.  long.    The  furnish    twice    as    nmch    clay    from    the    8-ft. 

concrete  is  packed  m  above  the  forms  from  the  bank  if  the  clay   were  needed, 

open  end.  

.\fter  the   excavation   has   proceeded   a    few  Methods   of    Sinking   a    Wet    Shaft    on 

feet  a  narrow  gage  track   is  laid  and  the  ex-  1       7-,       j          t-.                  t.            1      r 

cavated  material   is  placed  on  a   platform  car  the  Kondout  Pressure   1  unnel  ot 

on  this  track  and  pushed  back  to  tlie  main  tun-  (-hg    Catskill    Aqueduct.''' 

nel  where  it  is  hauled  avvav  in  larger  cars.  ,.,,        .                                     1      r     1       ,■  .  1    n 

The   materials    for   c.ncr'ete   are  brought   io  ^   Hi''    ''"     pressure    tunnel    ot    the    tatskill 
the   work  m   the   mam   tunnel   in  bags  and  are  •\T>'^^'1"'-;<    'f    New    ^  ork    City    waer    supply, 
,    ,       ,        I        1,                   ^,      f  ti,,     .    ,.1.  to   l)e   p  aced   uiu  er   contract,   was  that   cross- 
mixed    by    hand.       I  he    progress    ot    the    woik  .11,       r      .   ir  n                   ir-   1     t  n       \- 

•^1      ,    -,       ,•-              I            \     1    ..  lug  the   Rr)iidout  Va   ey  near   High   bal  s.    N. 

averages    about    1'.    It.    iier    dav.      A    number  ..''       .,                     „      ,     /                   ,"       „      ', 

c  .,  "      .   ,                      ,    ■            ',     1      ,  1      ,1,  I           here    are    8    shafts    on      the      Kondout 

ot   these  jobs  are  now  being  carriei    on   hv  tlie  .      ,                   ■        ■       1     ^i     c           -i- 1   .      -1  .   c, 

,~        ,,,  •',     ,          ,■         I  (-1                          ■  .Syphon,  varying  in  depth   from  3r4  to  i  In  ft. 

Geo.   W.  Jackson   Co,  of   (  Incago,  f'                    t     1     ft           :    r          1     .-                i-. 

■'                                         "  (.-!   permanent   shafts   and   h   sunk    to   expedite 

'  the   construction    of    the    tunnel)    and    all.    ex- 

Cost     of     Operating     a     Small     Steam  cepting    Shaft    No.     1,    were    sutd<    to    tunnel 

Shovel    in     Clay.  grmle  with  out  any  great  difficulty. 

•'                      ^  The  total   depth  ol   this   shaft   i>    \'M  11.   and 

.'\  brick  plant  of  a  capacity  of  (50.000  to   I.).-  ,1,^,    strata    penetrated    were;    0    ft.    of    .glacial 

000  brick  per  day  can  ea-ily  be  supplied  with  ,]rift.  oOf;  ft.  ,,f  Helderberg  limestone.  30  ft 
clay  by  a  2."i-ton  shovel  of  the  revolving  type.  ,,f  Hi„„ewater  standstone.  02  ft  of  High 
•Ibis  is  demonstrate.l  by  the  Macon  (Ga. )  y^w^  sh;,ic_  ;i,„|  i::!4  ft  of  Shawanguiik  grit. 
BrickCo..  which  has  a  Vulcan  revolving  shovel  fi,,,  Helderberg  limestone  is  a  hard,  dark 
of  the  above  weight.  I  his  company  manufac-  ^,rav  rock,  with  lavers  of  flintv  material  and 
tures  from  50.000  to  00.0011  brick  per  day  which  f^^v  seams;  the  P.innewater  sandstone  is  a 
requires  about  100  cu,  yds.  of  material.  The  ^,,ft.  ureenisb,  liiu-grained  rock  of  a  high 
shovel  is  equipped  with  a  %-yd.  dipper.  I  he  sreneral  porosity,  and  with  numerous  open 
dipper  handle  is  12  ft.  long  and  will  dump  water-bearing  seams;  the  High  b~alls  shale  is 
12H.  ft.  above  the  rail.  It  will  clear  a  floor  32  ;,  gof,  rock,  thin-bedded  in  horizontal  lavers. 
ft.  wide  and  make  a  cut  40  ft.  wide  in  a  six-  „.j,]i  dimerous  seams,  and  v.arying  in  color 
ft.  bank.  It  swin.gs  through  a  full  circle.  The  fr,„„  light  green  to  red;  the  Shawanguiik  grit 
Macon  Brick  Co,  informs  us  that  they  employ  j^  ;,n  exceedinglv  hard,  white,  quartz  conglom- 
the  following   men   111   their  work:  ^-vMi.-.      The    shale    and    sandstone    grade    into 

1  engineer,    ppi    chi.v $:!.0»  (.31.],   other   very  gradually,   the   latter  contain- 

2  Skm.Mrpl-'''Way: :::::::: ;::::::::::::::  -i.^n  lug  numerous  khau-  layefs  and  nee  versa. 

Oil.  w.T.ste  iirul  repairs,  per  day 0..^.0  The  contract   was  let   on   June   12.    1008.  and 

Coal.   fifiO  Ills,   per  day 1.0.".       

Plant,    intcre.st    and   deineeiation 1.2.^  *Cc)ndensed    from    •'Sinking   a    Wet    Shaft."'    by 

.lolm    P.    Hogan,    ProeeedinKs    .Xmerican    .Society 

Total   $9.5.">  of  Civil  Engineer.s,  Vol.   xxxvii.   p.  :!IIS. 
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excavation  at  Shaft  No.  I  was  starli'il  on 
July  "20,  1!H*8,  air  hiing  snpplicil  from  a  icni- 
porary  plant.  Less  tlian  fonr  months  later, 
air  was  lnrne<l  on  from  the  largo  central  plant. 
The  shaft,  beinp  for  construction  pnrposcs 
only,  is  rectangular,  10x22  ft.  over  all.  It 
is  timbered  throughout  with  lOxIO-in.  wall 
plates,  6x8-in.  buntons  and  2-in.  lagging,  mak- 
ing its  size  8x20  ft.  inside  the  timlit-rs.  It 
is  divided  into  three  compartmncts.  Four 
No,  12  tandem  Cameron  sinking  pumps,  each 
having  a  capacity  of  450  gals,  per  minute, 
and  one  No.  10  having  a  capacity  of  30il  gals, 
per  minute,  were  ordejed  for  the  emergency 
pumping  plant,  and.  pending  delivery,  several 
No,  7  and  No.  9  Cameron  sinkers  were  kept 
in  reserve. 

The  shaft  was  dry  to  a  depth  of  80  ft.,  hut, 
on  Sept.  2.  the  water  rushed  in  from  the  h.o'.- 
tom  throngli  the  -l-in.  hore-hole  at  an  esti- 
mated rate  of  from  tiOO  to  800  gals,  per  min- 
ute, and  the  sliaft  was  tilled  to  within  40  ft, 
of  the  top,  .\s  the  emergency  plant  had  not 
then  been  delivered,  a  simple  air-lift  was 
installed  which  at  first  threw  1.600  gals,  per 
minute,  .\s  the  efficiency  decreased,  due  to 
lack,  of  hack  pressure,  two  more  stages  were 
added,  and.  with  the  aid  of  two  No.  0  sink- 
ing pumps,  the  water  was  lowered  to  within 
a  few  feet  of  the  bottom.  .-\  4-in.  swedged 
nipple  was  then  driven  into  the  hole,  and 
casing  was  attached.  It  was  decided  to  grout 
the  bore-hole,  and  a  l-in.  pipe  was  let  down 
inside  the  hole  to  the  grit  and  extended  tn 
the  surface.  The  shaft  was  then  allowed  to 
fill  up.  to  equalize  the  pressure  and  prevent 
flow,  and  1  :1  grout  was  poured  down  the  l-in 
pipe,  while  the  latter  was  raised  gradually. 
When  the  hole  was  filled  to  the  top  witli 
grout,  the  l-in,  pipe  was  withdrawn,  the  shaft 
was   unwatered.   and   sinking   was    resumed. 

From  this  point  to  the  bottom  of  the  lime- 
stone the  shaft  was  so  dry  that  occasionally 
water  had  to  be  carried  down  to  mud  the 
drills.  It  was  realized,  however,  that  a  large 
quantity  of  w-ater  under  heavy  pressure  was 
present  in  the  lower  strata,  and  serious  doubt 
began  to  be  felt  as  to  the  possibility  of  sinking 
this  shaft  by  ordinary  methods.  The  contract 
called  for  grouting  behind  the  lining  of  the 
completed  tunnel,  with  a  pressure  of  300  lbs. 
per  sq,  in.,  and  the  delivery  of  this  apparatus 
was  hastened. 

At  a  depth  of  215  ft,  the  shaft  entered  the 
Binnewater  sandstone,  and  in  this  formation 
the  water  gradually  increased  until,  at  a  depth 
of  260  ft.  the  shaft  was  making  225  gals,  per 
minute.  This  was  handled  by  two  No,  0  Cam- 
eron sinkers.  While  the  sump  was  being 
drilled,  on  Dec,  20,  1908.  an  additional  flow 
of  about  600  gals,  came  in  tlirough  one  of  the 
drill  holes  under  considerable  pressure,  quick- 
ly drowned  out  the  sinking  pumps,  and  flooded 
the  shaft  to  within  70  ft,  of  the  top.  Prepara- 
tions had  been  made  to  plug  any  water-liear- 
ing  hole,  but  the  flow  was  of  unexpected  force 
and  volume.  It  is  interesting  to  note  that 
the  water,  at  this  time  and  later  when  the 
shaft  was  flooded,  rose  to  a  lower  elevation 
each  time,  indicating  that  the  pumping  had 
considerable  effect  on  the  general  water-table 

A  long  delay  now  ensued  before  sinking 
was  resumed.  .\  single-stage  life,  having  an 
8-in.  discharge  and  2-in,  feed,  lowered  the 
water  to  within  60  ft,  of  the  bottom,  throwing 
from  600  to  350  gals,  per  minute,  ,-\  second 
stage  of  the  same  size  was  then  installed, 
discharging  into  the  first  100  ft,  from  tlie  bot- 
tom. This  had  an  initial  capacity  of  -500  .gals 
per  minute,  and  lowered  the  water  to  within 
30  ft,  of  the  bottom.  A  third  stage  was 
added,  and,  with  the  aid  of  two  No.  12  Cam- 
eron sinkers,  each  having  a  capacity  of  45o 
gals  per  niiiuite,  the  bottom  was  unwatered 
on  Jan,  24,  1909,  the  No,  9  Cameron  pumps 
were  recovered,  and  the  hole  was  plugged 
with  a  2-in,  swedged  nipple  and  .gate-valve. 
A  gage  on  the  pipe  indicated  a  pressure  of 
75  lbs.  Drilling  was  resumed  for  the  purpose 
of  finding  the  location  and  extent  of  the  wa- 
ter-bearing seams,  the  holes  being  plugged 
with  pipes  and  valves  as  water  was  encoun- 
tered. On  Feb,  3.  1909.  while  one  of  the 
pumps  was  temporarily  out  of  commission, 
two  of  the  holes  struck  water.  The  discharge 
hose  broke  on  the  second  pump,  w-lien  speeded 


up,  and  the  shaft  was  again  flooded  an<l  the 
pumps  drowned.  This  was  the  beginning  of  a 
series  of  troubles  with  the  pumps  which  will 
be  described  in  detail  later.  Due  to  their 
great  weight,  the  higli  head,  and  the  conse- 
quent force  of  their  pidsation,  these  pumps 
gave  continual  trouble  with  their  discharge 
lines,  and  discharge  and  suction  hose  pipes. 
These  troubles  were  minimized  later  by 
fastening  them  to  the  timbers  and  by  im- 
provements in  the  quality  of  the  equipment. 
but  the  sinking  pumps  C(ud<l  never  be  relied 
on  for  satisfactorv  service  on  beads  greater 
than  200  ft. 

The  pumps  were  recovereil  by  using  the 
air-lift  and  an  additional  No.  12  pump  was 
lowered  into  the  shaft.  On  Feb,  10.  before 
the  holes  in  the  bottom  could  be  plugged,  the 
pumps  again  wont  (Uit  of  commission  in  rapid 
succession,  the  shaft  was  again  llooded.  .irKl 
the  pumps  were  submersed,  .\gain  the  pumps 
were  recovered  by  the  air-lift  and  the  two 
No.  9  Camerons;  the  liottom  was  uncovered 
and  the  holes  were  plugged  on   Feb,   lli. 

Drilling  in  the  bottom  was  resinned  ihrougli 
pipes   and    gate-valves   which   could   be   closed 


18  ins,  of  the  bottom  of  the  shaft,  'i'he  be- 
haviour of  single  2-in.  drill-holes  made  it  un- 
pleas.mt  to  contemplate  the  quantity  of  water 
which  might  be  encountered  if  sinking  were 
resumed.  ."Kccordingly.  it  was  decided  to  at- 
tempt first  to  cut  oflf  the  water  by  grouting, 
a  matter  which  had  been  under  advisement 
for  some  time,  .\s  the  rock  lay  in  liorizontal 
layers,  it  was  hoped  that  the  water  would 
not  follow  the  sb;ift  down,  but  could  be  com- 
pletely cut  off  by  grouting  the  porous  layers, 
.\  battery  of  four  Canuiff  tank  grouting 
machines  was  set  up  at  the  top  with  a  2,'/2-in, 
pipe  down  the  shaft  and  a  2-m,  hose  conner- 
tion  at  the  bottom.  At  first  the  grout  leaked 
back  into  the  shaft  around  the  pipes  and 
through  seams  in  the  bottom.  It  was  thought 
thai  a  concrete  blanket  might  be  necessary, 
but  the  difficulty  of  placing  it  would  have 
been  great.  After  several  experiments,  finely- 
ground  horse  inauure  was  injected  with  the 
grout.  Although  there  was  considerable 
waste  of  grout,  the  manure  finally  clogged  all 
openings,  and  the  bottom  was  made  tight.  In 
three  days  2,9{)0  bags  of  cement  were  forced 
in.    and    the    holes    were    then    blocked.      The 


Purap  Chamber  No. 
Elev.-2J3.b 


Fig.    1 — Plan    and    Sections   of    Shaft    No.    4,    Showing   Water   Rings  and   Pump   Chambers 


quickly.  The  leakage  from  the  siiles  and 
around  the  pipes  in  the  bottom  had  now  risen 
to  450  gals,  per  minute.  With  the  discharge 
hose  and  gaskets  on  the  discharge  line  blow- 
ing out  above,  and  w-ater  spurting  in  from  the 
bottom,  difficulty  began  to  be  experienced  in 
.getting  labor.  On  Feb,  21  the  shaft  was  again 
flooded,  due  to  pump  troubles,  and  was  not 
recovered  by  the  air-lift  until  March  12 

.■\  sufficient  number  of  holes  had  now-  been 
drilled  to  indicate  that  the  rock  for  at  least 
the  next  8  ft,  was  soft  and  pourous  with  sev- 
eral open  seams  of  a  rnaximuni  width  of  8 
in.     The  largest  seam  was  at  one  point  within 


large  quantity  of  cement  indicated  the  size 
and  extent  of  the  seams,  .-\fter  the  grout 
had  set,  additional  holes  were  drilled,  and 
struck  water  under  a  pressure  of  65  lbs,  at  a 
depth  of  14  ft.  These  holes  were  then  grouted, 
60  bags  of  cement  being  used. 

F-xperience.  up  to  that  time,  indicated  that 
the  sandstone  w-as  very  porous  and  water- 
bearing, and  the  High  Falls  shale  lying  under- 
neath was  believed  to  be  little  better.  In  view 
of  the  success  of  the  first  grouting,  it  wa^ 
decided  to  put  diamond-drill  holes  down  to 
the  top  of  the  .Shaw-angunk  grit,  and  to  at- 
tempt   to   grout    the    intervening   strata.      The 


ipril  12.  IQI I . 
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distance  from  the-  liniinin  of  tlu'  shaft  to  tlie 
grit  was  100  ft.,  and  it  was  decided  to  bore 
six  holes.  At  hrst  ;i-in.  holes  were  drilled  to 
a  depth  of  about  5  ft.,  svvcdged  nipples  with 
gate-valves  were  drivi-n  in  tightly,  and  2j4-in. 
casing  was  extended  to  the  top  of  the  shaft 
where  the  diamond  drills  were  set  up.  Three 
holes  were  drilled  by  a  Sullivan  Badger  ma- 
chine taking  a  1-in.  cfire,  and  three  with  a 
Sullivan  C  machine  taking  a  2-in.  core.  Wa- 
ter was  encountered  at  a  depth  of  '>0  ft.  The 
holes  were  continued  to  the  grit  and  175  bags 
of  cement  were  forced  in  under  a  pressure  of 
27.5  lbs.  The  small  quaiuity  of  cement  re- 
quired was  looked  on  by  some  as  an  encour- 
aging sign  of  better  conditions;  to  others  it 
seemed  to  cast  down  on  the  efficiency  of  the 
grouting,  when  considered  in  comiection  with 
the  depth  and  small  dianiteer  of  the  holes. 
Both  beliefs  were  shown  to  have  a  measure 
of  truth  by  later  developments.  The  shaft 
was  now  making  22-5  gals,  per  minute,  all 
coming:  in  from  the  sides. 

Sinking  was  resumed  on  .\pril  2o,  IrtOil. 
after  a  delay  of  four  months,  and,  in  the  first 
15  ft.,  numerous  scams  were  passed  with  a 
maximum  width  of  8  ins.  .\11  were  filled  with 
grout  and  were  tight.  Below  this  point  no 
large  seams  were  encountered,  liut  the  seep- 
age  from   the   sides  increased   until   tlie   inflow 


air  and  dischar.ti.  lims  that  it  was  almost 
impossible  to  do  any  work.  A  step  which 
should  have  been  taken  earlier,  but  had  been 
postponed  by  a  JKipe  nf  improvement  in  the 
rock,  was  imw  ilectded  on.  namely,  a  station 
chamber  in  the  side  of  the  shaft. 

On  July  1-1  the  i)nnips  at  the  upper  ring 
broke  down  atid  the  siiair  was  flood(*d  for 
the  sixth  and  last  lime.  The  shaft  was  un- 
watered.  the  six  pumps  at  tlie  bottom  were 
recovered  by  the  invaluable  air-lift,  atid  the 
excavation  of  the  chamber  was  started  on 
Aug.  1  at  a  dejith  of  :!09  ft.  The  cliamber 
was  17.x2l  ft.  and  10  It  liigh,  and  had  a  sump 
16x22  ft.  and  "I'j  ft.  high,  having  a  capacity 
of  14.5(Hi  gals.  Three  _'4xlOx2(l-in.  Cameroii 
horizontal  condensitig  pumps,  with  a  CLiniliined 
capacit)-  of  l.it-'iO  .sjals.  per  minute,  were  in- 
stalled in  the  ehaml)er  Tn  relieve  the  heavy 
load  on  the  powerhouse.  It  li.id  been  clecided 
to  run  these  pumps  liy  steam,  and  three 
100-hp.  boilers  were  set  up  .at  the  top  of  the 
shaft.  .\  -1-in.  steam  line  from  tlie  boilers  to 
the  pumps  w-as  wrapped  successively  with  as- 
bestos, felt,  and  tin,  to  prevent  the  condensa- 
tion of  the  steam  and  fog  in  the  shaft.  .A 
water-bearing  seam  was  encountered  in  the 
chamber,  increasing  the  inflow  to  72"i  gals,  per 
minute,  and  during  the  excavation  the  num- 
ber of  pumps  in  the  shaft  increased  to  ten.  of 


shaft  reached  timnel  grade  .at  a  depth  of 
4!)7  ft.,  and  the  heailings  were  turned.  The 
elapsed  time  from  the  start  of  excavation 
w'as  18  months,  an  average  monthly  progress 
of  28  ft.  Exclusive  of  delays  due  to  trouble 
with  pumps,  the  average  monthly  progress 
was  45  ft.  The  highest  monthly  progress  was 
80  ft.,  which  was  made  in  the  limestone.  The 
total  quantity  of  water  pumped  during  the 
sinking  was  8(i, 181, 000,000  ft-gals,  and  the 
total  quantity  of  cement  used  for  grotuing 
was  971  bbl. 

The  general  method  of  excavation  wa~  to 
sink  about  65  ft.  below  the  timbers  and  then 
place  about  50  ft.  of  timber,  the  lower  dead- 
logs  being  about  15  ft.  above  the  bottom  of 
the  sump.  .After  lar.ge  flows  of  w-ater  were 
encountered,  it  was  found  necessary  to  keep 
timbers  close  to  the  bottom,  for  convenience 
in  handling  pumps  and  hanging  them  and 
their  air  discharge  lines.  Wire  guides  were 
carried  down  to  the  bottom  of  the  timbers, 
and  a  cross-head  or  "billy"  was  used  with 
the  bucket.  Excavation  was  made  with  a  cen- 
ter cut  or  sump  and  two  side  or  bench  cuts, 
by  the  continuous  method,  drilling  and  muck- 
ing proceeding  simultaneously,  as  indicated 
by  Eig.  2.  Drilling  was  started  on  the  cut 
with  four  SVi-in.  Ingersoll  drills  mounted  on 
two  quarry  bars,  as   soon  as  the  bench   muck 


Location  of  Drill  Holes 


Step  l-Drilline  Sump  gj^p  3.jfm,ijing       Step  4DrilliDg  1st  Bench  and  Mucking 

Step 2-Blasting  Sump  (Inshot)     (clearing off  Bench)  StepS-Blastiqe  1st Bench(2 16  3  shots) 


Plan 


,Step  G  Slacking 
( clearing  off  Bench) 


Step  1-DriUing  2d  Bench  and  Mucking 
Step  8-Blasting  2d  Bench  12  to  3  shots  ) 


Step  9-Muckinii 


Step  10-Drilling  Sump 
and  Mucking 


Fig.    2 — IVIethod    of   Continuous    Excavation    of    Shaft   Shown    in    Various  Steps. 


was  .3.50  gals,  per  minute  at  a  depth  of  280 
ft.  Trouble  with  the  sinking  pumps  had  be- 
come so  frequent,  due  to  the  high  lift,  that 
it  was  decided  to  put  in  a  collecting  ring  and 
establish  a  station  at  a  depth  of  265  ft.  A 
sketch  of  a  typical  ring  is  shown  by  Fig.  1. 
The  pumps  on  the  bottom  discharged  into  the 
ring,  and  the  water  was  relayed  to  the  top 
by  two  No.  12  Cameron  sinkers,  which  were 
protected  from  blasts  bv  a  bulkhead  of  tim- 
bers. Sinking  was  resumed,  and  when  the 
shaft  had  reached  a  depth  of  300  ft.  and  was 
making  450  gals,  per  miiuite.  a  second  ring 
was  installed  with  one  No.  12  Cameron  sinker 
pumping  to  the  surface.  The  second  ring  in- 
tercepted about  100  gals,  per  minute,  the 
upper  rinor  still  being  used  as  a  station  for 
the  two  No,  9  Cameron  sinkers  on  the  bot- 
tom. .\s  the  excavation  proceeded,  a  2-in. 
seam  was  encountered,  increasin.g  the  inflow 
to  .525  gals,  per  minute  and  a  thinl  ring  w;is 
added.  The  water  was  strongly  charged  with 
sulphur:  and  the  H:S  gas.  whicli  had  been 
giving  more  or  less  trouble,  now  increased  to 
9  parts  in  10,1)00.  Tlie  water  caused  cuts  and 
abrasions  in  the  flesh  tn  develop  into  running 
sores,  and  the  gas.  in  addition  tf)  a  general 
'lebilitating  effect,  irritated  the  eyes  greatly, 
causing  tempnrary  blindness,  (ireat  difticulty 
was  experienced  in  getting  men,  and  it  was 
necessary  to  raise  the  i>ay  and  shorten  the 
hours  of  work.  The  li.  iltom  was  flooded  sev- 
eral times,  but  the  water  never  rose  higher 
than  the  first  ring. 

The  shaft   was  now    (July,   1910)    about  320 
ft.  deep,  and  was   ^'>  full  of  pumps  and  their 


all  sizes  and  >t.\  les.  By  tins  time  the  gas 
had  become  so  bad  that  it  was  necessary  to 
ventilate  the  shaft.  Three  Sturtevant  lilowers 
(two  No.  35  and  one  No.  45)  were  installed 
at  the  top,  with  10-in.  and  14-in.  pipe  lines. 
.\  mixture  of  1  part  of  chloride  of  lime  and 
20  parts  of  ordinary  lime  was  also  sprinkled 
continuously  down  the  sides  of  the  shaft. 
After  steam  was  turned  on,  nearly  two  weeks 
were  consumed  in  removing  superfluous 
pumps,  air-lines,  and  discharge  pipes  from  the 
shaft.  .-Ml  water  from  the  rings  was  either 
pumped  or  led  by  gravity  into  the  sump  at 
the   chamber. 

-Sinking  was  resumed  on  Sept.  '.\  19o9  (a 
pilot  drill-hole  being  kept  well  below  the 
bottoiu )  and  all  seams  were  grouted  in  ad- 
vance, none  of  them  faking  more  than  50 
ba.gs  of  cement,  until  the  grit  was  reached. 
There  was  still  some  seepage  from  the  sides, 
which  sprayed  in  the  shaft  and  increased  the 
bad  effects  of  the  sulphur  and  gas.  Several 
rings  with  siriall  horizontal  pumps  were  in- 
stalled to  prevent  this.  At  the  contact  with 
the  grit  an  additional  flow  of  125  gals,  per 
minute  came  in  through  the  old  preliminary 
drill-hole  which  had  been  previously  grouted, 
increasin.g  the  total  flow  to  850  gals,  per 
minute.  This  hole  was  plugged  with  a  nipple 
and  gate-valve,  and  registered  a  pressure  of 
95  lbs.  The  flow  was  cut  off  by  forcing  in 
348  bags  of  cement  under  a  pressure  of  275 
lbs.  .Ml  water-bearing  scams  in  the  grit  w-ere 
.grouted,  the  maximum  quantity  of  cement 
used  at  any  point  being  100  bags.  .Sinking 
was   continued   until    Dec.  31,    1909,   when   the 


had  lieeii  cle.ired  away.  The  sump  was  then 
shot,  and  drilling  was  started  on  one  bench 
while  the  sump  was  being  mucked.  This 
bench -was  shot  as  soon  as  the  sump  had  been 
cleaned  out.  and  drilling  was  then  started  on 
the  other  bench.  The  average  number  of 
holes  for  a  complete  advance  was  32,  and  the 
average  advance  was  above  7  ft.  The  pumps 
were  hoisted  into  the  timbers  while  blasting. 
The  following  data  taken  together  with  Fig. 
4  shows  clearly  the  methods  and  progress  of 
handling   the   material : 

No.   holes  cut     SxlO  =    SO  feet. 
Bench.  IL'x  8  =    96  feet. 
Trimming.     Sx  S  =    64  feet. 
Total   2S   holes  =  240  feet. 
-Average   No.  of  holes  —  2S  for  6%   ft.  advance. 
-Average  progress — One  advance  in  IV2   days. 
Yardage  per  foot   -  8.1.5  cu.  yds. 
Force  :  3    .shifts    of    :;    drillers'    lielpers    and    1« 
nuiekers. 

r>ynamite  per  advance  =  120  lb.=:. 

Wlien  the  inflow  became  great,  the  pumps 
were  kept  in  operation  during  blasting.  The 
shaft  was  excavated  in  separate  halves,  the 
pumps  being  moved  to  the  opposite  end  of  the 
shaft  and  protected  by  a  bulkhead,  .After 
the  station  chamber  was  in  operation,  the  wa- 
ter was  kept  off  the  bottom  as  much  as  pos- 
sible by  rings,  and  the  former  method  was 
resumed.  The  superintendents  and  laborers 
employed  at  tin's  shaft  were  mostly  trained 
shaft-sinkers,  dr.iwn  from  the  Pennsylvania 
coal   fields. 

The  methods  used  in  groutin.g  differed 
somewhat  in  detail,  but  in  genera!  were  as 
follows:      .A    2-in.    pipe     ('with    gate-valves) 
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was  driven  iiitd  the  lioli-  as  tar  as  possible. 
There  was  great  clifficulty  in  getting:  tight 
packing  aromul  these  pipes,  and  preventin.u 
leakage  of  grout  haek  into  the  shaft.  Wood- 
en wedges,  flannel,  oakmii,  oil-well  packers, 
and  cement  were  used  freel.v.  but  at  times  it 
was  necessary  to  resort  to  the  horse  manure. 
.-V  pressure  of  from  100  to  27."i  lbs.  was  used, 
the  former  being  obtained  from  the  main 
air-line  and  the  latter  from  a  small  Westing- 
house  high-pressure  compressor.  The  grout 
machines  were  placed  at  tlie  top  of  the  shaft 
and  connected  with  the  hole  by  a  2!^-in.  pipe. 
The  long  pipes  clogged  somewhat  and  cut 
down  the  quanlit.v  of  sand  which  could  be 
used,  but  the  difficulty  of  operating  the  ma- 
chines at  the  bottom  would  have  been  too 
gjreat.  A  battery  of  from  four  to  six  Canniff 
air  mixing  tank  machines  was  used,  and  con- 
nected to  one  pipe.  Owing  to  the  simplicity 
and  rapidity  of  tlieir  operation,  these  ma- 
chines arc  admirable  for  forcing  in  large 
quantities  of  grout,  and  kept  an  almost  con- 
tinuous stream  of  it  passing  down  the  pipe. 
Between  batches  a  mininunn  pressure  of  100 
lbs.  was  kept  on  to  hold  the  grout  in  place. 
as  the  back  pressure  from  the  water  was  at 
times  as  high  as  9.")  lbs.  A  very  weak  mxitnrc 
was  used  at  first  and  the  quantity  of  cement 
was  increased  gradually;  if  this  continued  to 
flow  freely  sand  w-as  added  until  the  pipe 
began  to  clog.  .•\11  grouting  was  as  nearly 
continuous  a?  possible  and  was  uniformly  suc- 
cessful (except  with  the  deep  diamond-drill 
holes),  at  one  time  cuttin.g  off  a  leaka.ge  of 
more  than  40ii  .gals,  per  minute.  With  the 
diamond-drill  holes,  it  is  believed  that,  in  ad- 
dition to  the  length  and  small  diameters  of  the 
holes,  the  partial  failure  was  due  to  the  fact 
that  the  chips  and  dust  caused  by  the  drilling 
clogged  the  seams.  Experience  seemed  to 
show  that,  with  the  stratified  rock  (as  bad 
been  anticipated),  the  water  cut  ofi'  was 
not  forced  into  the  shaft  at  a  lower  level.  The 
grout  set  very  slowly  and  developed  little 
strength,  although  the  waste  grout  carried  out 
through  the  pumps  finally  set  outside. 

For  any  head  of  more  than  200  ft.  the  sink- 
ing pumps  gave  very  poor  results,  for  a  num- 
ber of  reasons.  The  inain  reliance  was  placed 
on  four  No.  12,  10xlf)xl2xl6-in.  Camerons, 
with  a  ]0-in.  suction  and  8-in.  discharge.  Each 
pump  weighed  about  5  tons  and  they  were  so 
large  that  they  could  not  be  passed  by  each 
other  in  the  same  compartment,  .\gainst  high 
heads  they  never  pumped  much  more  than 
half  their  rated  capacity,  because,  when  speed- 
ed up  against  the  heavy  back  pressure,  the 
pulsation  was  so  great  that  it  soon  tore  them 
loose  from  their  connections.  The  vibration 
was  so  great  on  a  flange  joint  discharge  line 
that  bolts  and  flanges  broke  continually,  and 
it  was  necessary  to  replace  it  by  a  screw-joint 
line.  One  great  trouble  was  the  impossibility 
of  making  ri.gid  connections  with  the  dis- 
charge line.  Wire  wound  discbarge  hose,  re- 
wound with  rope,  frequently  gave  way  under 
pressure,  and  the  connections  between  the 
hose  and  the  numps  were  continually  fallin.g. 
Prior  to  the  installation  of  the  horizontal 
pumps  in  the  chamber  the  air-lift  was  the  one 
and  only  reliable  part  of  the  unwatering 
equipment.  It  was  very  wasteful  of  power, 
but  made  unnecessary  both  a  large  reserve  of 
pumps  and  the  slow  and  tedious  process  of 
staging  them  down  the  shaft  when  it  was 
flooded.  It  was  efficient  until  the  depth  of 
water  in  the  shaft  was  less  than  60  per  cent  of 
the  total  depth  of  the  shaft.  When  the  water 
was  lowered  4n  per  cent  of  the  total  depth, 
the  air-lift  was  usually  staged.  Sinking  pumps 
were  always  required  to  take  out  the  last  In 
or  15  ft.  of  water. 

Pumps  operated  liy  steam  required  aliout 
half  as  much  boiler-horsepower  and  half  as 
nuich  coal  as  for  operation  by  air.  When  it 
is  considereil  that  there  was  a  central  power- 
])lant  for  delivering  air.  and  that  the  cost  of 
installation,  maintenance,  and  baulin.g  coal 
must  l)e  considered  as  an  extra,  it  is  probable 
that  the  steam  plant  effected  no  economy. 
The  principal  cause  for  its  inst;dlation  was  an 
insurance  against  accident  or  delay  due  to 
any  break-down  or  overloading  of  the  central 
jjower-plant.  Steam  was  never  used  with 
the   sinking   pumps,   on   account   of   tlie   exces- 


sive heat  and  the  fogging  of  the  shaft  which 
would  residt.  The  steam  horizontal  pumps 
used  in  the  chamber  were  condensing,  thus 
preventing  this  difficulty.  The  air  gave  con- 
siderable trouble  by  freezing  up  the  pumps, 
although    re-heaters   and   drips   were   used. 

As  a  source  of  diflicully  and  delay  in  sink- 
ing fhis  shaft,  the  H.S  gas  was  second  only 
to  the  water.  It  is  believed  to  be  due  to  tlie 
decomposition  and  dissolution  of  pyrites  in 
the  rock,  under  the  heavy  pressure.  The  gas 
arising  from  the  shaft  soon  oxidized  the 
l)aint  on  a  building  100  ft.  aw-ay.  and  the  dis- 
charge water  would  tarnish  silver  coins  in 
less  than  a  minute.  In  addition  to  their  de- 
bilitating effect  on  the  men.  the  gas  and  water 
attacked  pipes,  cables,  rubber  gaskets,  and 
hose  with  serious  eflfect. 

It  is  believed  that  an  ultimate  economy 
might  have  been  eflfected  by  constructing  the 
chamber  earlier,  and  at  a  higher  level,  w-itli 
perhaps  a  second  chamber  in  a  lower  posi- 
tion. The  completion  of  the  shaft  is  due  to 
the  successful  use  of  the  process  of  cementa- 
tion, or  grouting.  The  quantity  of  water 
which  might  have  been  encountered  without 
.grouting  is  largely  a  matter  of  speculation, 
but  it  is  thought  that  it  would  have  ap- 
proached   the    Slim    of    the    amonnts    encoun- 


Fig.   1. 


tered  at  diflFerent  times.  One  of  the  tilings 
which  led  to  this  belief  is  the  fact  that,  while 
ungrouted  inflows  near  the  top  of  the  shaft 
showed  a  very  slow  and  steady  decrease  due 
to  the  general  lowering  of  the  water-table, 
the  rate  was  apparently  unaft'ected  when  new- 
flows  of  from  3o0  to  400  gals,  per  minute 
were  encountered  at  the  bottom.  Another  is 
the  fact  that  an  inflow  of  about  2.i>nn  gals, 
per  minute  was  encountered  in  the  same 
strat;i  in  the  tunnel  between  Shafts  .\'os  :> 
and  4. 

.All  w^ater  pumped  from  this  shaft  was  paid 
for  under  the  contract  at  $0.30  per  l.iioii.iioii 
ft.  gals,  and  the  emergency  plant  was  also 
paid  for  under  a  lump  sum.  bid  price.  The 
water  was  measured  by  a  (i-in.  square  orifice, 
a  record  of  the  head  being  obtained  by  a  Fricz 
automatic  water  register. 

The  Rondout  Pressure  Tunnel  is  being  con- 
structed by  contract  for  the  City  of  New- 
York  under  direction  of  the  Board  of  \\'atcr 
Supply.  J.  Waldo  Smith.  Chief  Engineer ; 
Rolit.  Ridgway.  Dept.  Engr..  Northern  Dept. ; 
Lazarus  White.  Uiv.  Engr..  and  Mr.  Kertrami 
H.  Wait,  Section  Engr.,  in  charge  of  the 
work.  The  contractors  are  the  T.  A.  (Gillespie 
Conip;iny.   of   New   York. 


It  is  reported  that  \'ladein.-ir  Poulsen,  the 
Danish  inventor,  has  accomplished  a  won- 
derful feat  after  much  experimenting  in 
transmitting  electric  light  without  wires.  The 
details  of  the  apparatus  are  not  yet  known. 
Poulsen  stood  at  one  end  of  a  long  room 
in  Copcnlia,gen  operatiii.g  his  machinery,  while 
his  assistant  took  up  his  station  at  the  oppo- 
site end  holding  two  incandescent  lamps.  The 
lamps  in  the  assistant's  hands  were  lighted 
and  continued  to  ratliate  light  as  if  attached 
by   secret  wires  to  some  source  of  power. 


Some  Principles  Governing  the  Blast- 
ing of  Rock." 

It  is  evident  that,  where  rock  excavation 
forms  such  an  important  item  of  expense  in 
mining  and  in  open  cut  work,  it  will  well  repay 
study  to  ascertain  if  science  cannot  accom- 
plish an  improvement  in  the  methods  of  break- 
ing up  rock. 

After  an  explosion  of  powder  in  the  bore 
hole  a  b,  Fig.  1,  the  sudden  expansion  of  the 
resulting  gases  will  exert  its  force  equally  in 
all  directions  on  the  bore  hole,  until  either  the 
enclosing  rock  or  tamping  yields,  and  the 
gases  escape.  The  rock  will  yi<dd  along  what 
is  called  the  line  of  least  resistance,  wdiich 
would  be  b  c  in  the  assumed  homogeneous 
rock  of  Fig.  1.  It  is  evident  that  the  angle 
between  the  hole  and  the  rock  face  can  vary 
from  0  to^t)0°.  At  0  there  would  be  no  hole 
and  at  !(0°  the  hole  would  be  in  the  position 
/'  <-,  the  line  of  least  resistance  and  would  give 
a  blown  out  shot.  The  quantity  of  rock 
thrown  out  by  the  explosion  would  equal  the 
volume  of  a  cone  with  a  height  equal  to  fc  c 
and  a  base  with  a  radius  a  c.  For  a  case  with 
two  free  rock  faces  if  the  powder  charge  be 
placed  at  e  with  the  lines  of  least  resistance 
c  g  and  e  m,  of  equal  length,  the  explosion 
will  break  out  two  cones  def  and  fek,  or  nearly 
double  the  volume  for  one  free  face  so  that 
I'^^^h'.  It  is  similar  for  three  or  more  faces 
so   that  as  a    general    equation    we    have,    if 

From  this  equation  it  can  be  seen  that  a 
system  of  mining  should  be  utilized  which 
utilizes  as  many  free  faces  as  possible  in  break- 
ing. In  work  for  horizontal,  vertical  or  in- 
clined drives  or  passages,  we  start  each  round 
of  holes,  and  with  the  cut  holes  break  out 
either  a  cone  or  a  wedge  whose  surface  forms 
another  free  face  for  the  benefit  of  the  other 
holes  of  the  round.  In  stoping  work  which 
must  be  started  from  a  drive  we  can  always 
manage  to  maintain  two  and  often  three  free 
^  faces  in  homogeneous  rock,  and  in  stratified 
formations  sometimes  four  faces,  as  a  bed- 
ding plane  is  oftentii-nes  nearly  equivalent  to 
a   free   face. 

In  stratified  formations  the  correct  princi- 
ples of  breaking  are  especially  important  for 
economy's  sake.  The  simplest  case  is  that  of 
beds  2  and  4  ft.  thick.  Here  the  holes  should 
be  m  a  plane  parallel  to  the  beds  because  it 
is  evident  that  we  can  more  easily  separate 
two  wet  coins  on  a  table  by  sliding  one  side- 
ways than  by  trying  to  lift  it  off  vertically. 
Also  these  parallel  holes  do  not  weaken  the 
blast  by  allowing  powder  gases  to  escape 
through  the  bedding  seam.  Where  the  beds 
are  thin,  say  under  S  ins.,  we  encounter  the 
possibility,  with  holes  parallel  to  the  bedding, 
of  having  only  the  small  bed  blown  out  that 
contains  the  hole.  For  this  reason  it  is  ad- 
A-isable  to  make  the  cut  by  driving  holes  across 
the  bedding  planes  and  then  break  to  the  cut 
with  the  balance  of  the  holes  drilled  parallel 
to  the  bedding  plane,  but  which  now  exert 
their  maximum  force  perpendicular  instead  of 
parallel  to  the  beds. 

The  method  of  firing  also  affects  the  point- 
ing and  the  necessary  number  of  holes  to  drill 
for  breaking.  There  is  a  great  advantage  in 
simultaneous  or  electric  firing  wherever  a 
weak  roof  or  the  greater  danger  from  misfires 
with  unskilled  miners  do  not  militate  against 
it.  In  Fig.  1  it  is  evident  that  only  the  cone 
abd  and  the  double  cone  dck  would  be  broken 
out  by  the  charges  at  h  and  c  fired  senarately, 
but  if  ()  and  c  are  not  too  far  apart  and  are 
fired  together  the  line  of  detachment  will  be 
along  the  lines  ahck  instead  of  abdck  and  the 
extra  volume  bdc  will  be  broken  with  no  extra 
powder  or  drilling.  In  any  case  of  breakin.g. 
the  pressure  p  produced  by  the  explosive  mul- 
tiplied by  the  area  of  its  section  a  (taken  alon? 
the  axis  of  the  hole)  must  ecpial  the  ultimate 
tensile  or  shearing  strength  T  of  the  rock 
multiplied  by  the  area  of  its  surface  of  frac- 
ture .S"  or  pa~TS. 

If  pa  is  greater  than  T  S  it  means  an  excess 
of  explosive  over  that  required  for  detaching 

•Abstracted  from  an  arliole  in  the  ilining 
World  by  Prof.  R.  B.  Brhismade  of  the  Univer- 
sity of  West  Virginia. 
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llif  liiinlen.  I'liis  <.-\ccss  causes  a  "windy" 
shot,  resulting  in  a  yreah-r  air  blast,  a  louder 
repuri  and  a.  longer,  li.itter  Hame  than  from  a 
normal  shot.  .\  normal  eharge  leaves  traces 
of  the  drill  hole,  hut  an  in.sufficient  charge 
leaves  "candlesticks"  ni  the  rock  and  loose 
liicces  of  the  I)nnlru   li.iM    i,,  be  blasted  off. 
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Plan  aM.c 


Secfiono 


Section  b- 


Secfionc- 


Fig.  2. 


In  illustrating  we  will  lake  the  case  of  driv 
mg  horizontal  headings  or  drifts  as  the  same 
principles  of  breaking  apply  equally  well  lor 
inclined  and  vertical  shafts  and  raises.  The 
practical  ditference  m  the  latter  arises  froii' 
the  setting  of  the  drills  .ind  the  handling  of 
the  imick  and  the  water,  .ind  the  fact  that 
the  length,  of  the  section  in  shafts  generally 
inakes  the  central  cut  ad\l^allle.  We  Will  also 
assume,  to  simplify  the  illustrations,  a  head- 
ing small  and  soft  enough  to  allow  its  break- 
.ige  by  rounds  of  nine  hoUs  lu  three  rows  of 
three  holes  each,  although  often  nine  holes  are 
more  effective  in  four  rows,  one  of  three  and 
the  balance  of  two  holes  each.  I'or  longer 
headings  with  harder  rock,  the  >anu-  principles 
would  apply,  hut  more  holes  nnist  be  added 
for  breaking  the  round  ( )n  this  basis  we  will 
now  consider  the  following  six  cases  of 
formation. 

(- asc  I.  Hdiiiugciit-iiiis  l\'iick  I'lt'C  from 
licddiiifi  I'hnic.i  or  foiiil^  in  tlw  luicc  of  the 
Hciidiiiu, — Since  this  tnrinalion  breaks  equally 
well  in  any  direction,  the  holes  should  be 
placed  for  the  most  comenient  drilling  .and 
mucking.  For  setting  the  bar  horizontally,  as 
is  usual  where  it  i-.  (haired  to  begin  drilling 
before  the  muck  from  the  last  round  is  cleaned 
"P.  the  placing  of  l'"ig.  2(a)  is  a  favorite. 
Here  the  adjustable  arm  is  unnecessary  and 
the  lirst  setting  of  the  b.'ir  is  at  ./  to  drill  the 
upper  and  tuiddle  rows  with  the  machine 
above  the  bar.  'I'he  second  setting  of  the  bar 
is  at  B  and  the  macbiiu-  i-  turned  under  it  for 
drilling  the  bottom   r^'W  '■',  of  lifters.  The  hori- 


zontal rows  of  holes  are  usnallv  hred  in  the 
order  J.  2,  3,  Fig.  Jd; ). 

The  side  instead  of  the  bottom  cut  is  hand- 
iest if  we  wish  to  set  the  bar  verticallv.  We 
first  set  up  at  J,  b'lg.  ;;.  and  drill  row  "l.  then 
at  B  with  the  machine  ou  one  side  tu  drill  row 
2  and  on  the  otli.r  |m  ilnll  r..w  '!.  Here  the 
vertical  rows  of  li,,|,s  an  tin-d  in  the  order  1, 
2,  3,  Fig.  3  plan.  In  order  lo  keep  the  pas- 
sage straight,  the  cut  holes  ,,i  row  1  will  be 
put  in  foi;  the  ne.xt  romid  on  the  opposite  side 
to  what  is  shown,  so  that  the  linished  sides 
have  a  zig-zag  appearance,  alternately  right 
and  left  as  shown  m  the  plan  of  h'lg.  .3.  The 
middle  hole  of  vertical  row  1  jioints  down- 
wards, like  hole  c.  instead  of  flat-wise,  like 
the  balance  of  horizontal  r(.>w  1.  so  as  to  throw 
out  a  bottom  cut  and  ,i\iiicl  a  horizontal  in- 
clination to  the  face  tin,  acute  fur  rapid  prog- 
ress in   a  narrow   heading. 

For  large  tunnel  heading.  S  ft.  s(|uare,  in 
hard  homogeneous  rock,  the  cone  or  "Leyner" 
center-cut  system  has  recently  ])ermitteil  of 
very  fast  driving  in  western  metal  mines.  It 
is  especially  adapted  to  the  water  Leyner  drill 
on  account  of  the  many  upper  holes  used  and 
the  fact  that  this  drill  is  short  eiiongh  to  allow 
the  sharp  pointing  of  the  holes  with  two  set- 
tings of  the  bar.  For  hard  steel  ore  and  jas- 
per in  a  Michi.gan  iron  mine,  this  system  was 
ihns   applied. 

In  Fig.  4.  .  I  is  the  bar  in  liist  position  fnr 
two  machines  and  friuu  its  tnp  tlu-  four  back 
holes,  Nos.  !l.  10,  II  ;iiid  12.  are  .Inlled.  The 
machines  .are  then  tipped  forw.ird  until  the 
crank  can  just  turn  and  clear  the  hack  or  top 


jCCtion 
Fig.  3. 


of  the  drift  for  drilling  tin-  top  center  cut 
holes  Xos.  1  and  2.  while  finallv  they  are 
turned  under  the  bar  for  side  holes  Xos.  •').  11, 
7  and  8.  I'he  bar  is  ilien  cli.iuged  to  position 
B,  the  machines  are  set  up  mi  top  and  side 
holes  Nos.  13  and  1  1  are  drilled.  Then,  after 
turning  the  machines  niuler  the  bar,  they  arc 
tipped  up  in  front  so  the  crank  just  clears  the 
bottom  of  the  drift  and  holes  .\os.  3  and  4  arc 
drilled  about  to  meet  Xos,  1  and  2  in  the  cen- 
ter of  the  heading.  llie  four  lifters,  Xos.  l."i, 
111,  IT  and  lc<,  are  the  hnal  holes.  In  softer 
and  better-hre.ikmg  ground,  cut-holes  Xos.  -'i 
and  6,  one  lifter  and  one  li.ick  hole  can  he 
left  out.  hilt  the  I'oiir  cut-holes.  Xos.  1.  2,  3 
and  4.  are  nearly  .always  used  and  .ire  pitched 
up  and  down  and  in,  lo  meet  .iboiit  in  the 
center. 

The  five  remaining  cases  are  given  for  reg- 
ularly stratified  rock,  but  the  joints  or  cracks 
of  massive  rock  iii.iy.  like  beddin.g  planes, 
often  be   utilized   for  breaking. 

Case  II.  Rock  ill  11  ori-oiilal  lirds:  (a) 
Mi-diitiii  Thick  y>'.-f/.(.-  -I  lere  the  best  results 
from  the  powder  can  be  got  by  two  settings 
of  the  bar  vertically  and  following  the  drill- 
ing and  firing  directions  given  above  f(U"  the 
inetluxl  illustrated  by  i'lg.  3.  In  the  dissemi- 
nated lead  mines  of  southeastern  Missouri, 
this  method   is  moilitieil  as   follows: 


l-'or  a  drift  In  ft.  wide  by  tl' j  to  7  It.  high, 
12  to  13  holes  are  needed,  placed  in  three  rows 
horizontally  by  four  rows  vertically.  I'he  bar 
is  set  ii|)  once  to  drill  each  vertical  row  of 
holes,  four  set-ups  being  necessary  lo  complete 
a  round.  Each  vertical  row  is  tired  separately 
by  fuse  :uid  dynamite  and  as  i.mly  three  or 
four  holes  are  fired  at  a  time,  not  enough 
smoke  or  broken  rock  is  produced  to  prevent 
the  drillers  from  setting  up  a.gain  very  soon 
after  blasting.  This  method,  with  three  shifts 
of  two  drill  men  each  allows  an  advance  of  5 
to  7  ft.  in  24  hours  with  2->4-iii.  drills.  By 
the  former  center-cut  system,  two  drills  and 
four"  men  \vere  able  to  advance  only  10  to  IJ^ 
faster  than  by  the  one  drill  and  the  side-cut 
method  just  described,  all  loading  and  tram- 
ming, in  each  case,  haxing  been  done  by 
muckers. 

(h)  Thin  Beds:  Here,  as  already  explained, 
the  cut-holes  must  cross  the  bedding  planes. 
.\  bottom  cut  is  advisable.  The  bar  is  set 
horizontally  at  A.  Fig.  2(/)).  Often  all  three 
rows  can  be  drilled  direct  although  sometimes 
the  use  of  the  adjustable  arm  on  the  bar  i,^ 
necessary  to  get  the  correct  pointing  of  the 
holes,  'ihe  holes  of  row  1  are  fired  first  and 
break  out  the  cut  to  the  bedding  phine  on  the 
floor  of  the  heading.  Before  loadin.g  the  row 
of  cut-holes,  it  is  often  helpful  to  stop  up  their 
bedding  planes,  around  the  powder,  with  clay 
but  this  precaution  is  unnecess.ary  in  the  two 
iipper  rows  where  the  holes  are  p.arallel  to  the 
beds. 

Case  III.  Koeks  in  I'ertical  Beds  Parallel 
to  Heading;  (a)  Medium  Tliiek  Beds. — This 
case  requires  the  bottom  cut  of  Fig.  2(a) 
which  has  already  been   described   under  Case 

1.  The  placing  of  holes  is  shown  in  Fig.  ■> 
(i.ir  I  he  12-hole  system,  although  for  most  rocf< 
nine  holes  are  ample,  the  center  holes  of  rows 

2,  3  and  4  being  omitted.  For  this  arrange- 
ment the  drill  bar  (with  adjustable  arm)  need 
only  be  set  up  once  vertically,  as  shown.  The 
round  of  holes  is  usually  loaded  and  lired  at 
one  time  and  .goes  off  in  the  order  of  1.  2.  3, 
4.  .Some  of  the  miners  regulate  the  explosions 
by  cutting  the  fuse  of  different  lengths  and 
spitting  them  simultaneousl.v  while  held  to- 
gether in  the  hand,  and  others  by  cutting  all 
the  fuse  of  the  same  length  and  spitting  them 
separately  in  the  recjuired  order. 

( /' )  'Thin  Teds.-  The  solution  of  this  case 
follows  Fig.  -i  ,ind  .also  resembles  Case  II  (/') 
except  that  here  the  side  instead  of  the  liottom 
cut  is  used.  With  one  setting  of  the  bar.  the 
three  vertical  rcjws  I\.  2  .and  "i  may  be  drilled 
and  shot  in  the  same  order,  row  A'  breaking 
out  the  cut.  along  a  side  beddin.g  plane,  mil, 
and  rows  2  and  3  breaking  to  the  cut.  Here 
It  is  not  so  necessary  for  .alignment,  as  in  Lase 
II  («),  to  alternate  the  cut  on  e.ich  side  of 
llie  heading,  but  it  is  often  an  a<lvantage 
esjieeially  where  the  \erfical  bedding  planes 
:ire  ill  defined. 

(  (ise  /('.  Roeks  in  I'ertieal  Beds  i  nlltng 
the  II endings  at  an  .Ingle:  ia)  Medium  'Thick 
Beds. —  If  the  cutting  angle  which   the  bedding 
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plane  makes  with  ibe  sjiK'  of  ibe  he.iding  is 
l.")"  or  less,  the  luetlioil  of  l''ig.  2lin  is  usually 
preferable.  If  the  cutting  angle  is  more  than 
l"i '.  the  choice  between  the  methods  of  F'ig. 
2((;)  .and  of  l'"ig.  3  will  often  be  merely'  a 
(piestion  of  convenience  in  setting  the  bar 
hori/ontally  or   xerlically.  respectively'. 
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(,('1  J'hin  Beds:  With  a  cutting  angle  of 
40°  or  less  the  nietliod  of  Kig.  3  is  the  best. 
Where  the  cutting  angle  is  more  than  li"".  the 
choice  l>et\veen  the  niethoils  of  Fig.  2(ii)  and 
Fie.  3  depends  on  setting  the  bar  as  in  Casi- 
ir   (a). 

Casf  I'.  Rocks  in  JiiclineJ  Bi-ds  Di/<ping 
Towards    the    Floor    of    tlu-    Heading. — For 


cuicr  and  thus  e.\ert  a   lifting  action  on  the 
mass  to  be  broken  ofT. 

Where  there  is  a  choice  of  plans,  a  heading 
can  often  be  driven  in  a  direction  that  will 
take  the  maximum  advantage  of  the  bedding 
and  joint  planes  for  breaking,  both  in  driving 
and  stoping.  On  this  principle,  the  rooms  of 
coal  mines  are  usually  laid  otit  perpendicular 
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bor  ;(iiproachcs  a  sphere.  In  France  this 
chambering,  in  limestone,  is  performed  with 
hydrochloric  acid,  each  dose  of  neutralized 
acid  being  washed  out  and  a  new  one  poured 
in  until  the  chamber  is  of  the  required  size. 
When  the  chamber  is  filled  with  gunpowder  or 
low-power  dynamite  and  exploded,  it  will  ex- 
ert nearly  as  much  force  upward  as  horizon- 
tally and  will  break  out  a  mass  along  the  sur- 
face of  fracture  qnp. 

The  choice  between  multi-charging  and 
chambering  depends  on  the  varying  conditions 
of  formation,  drilling  and  exploding.  In  a 
fissured    formation,   chambering  has   often   an 
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cither  medium  thick  or  thin  beds  the  method 
of  Fig.  2(fl)  is  the  best.  Care  tnust  be  taken, 
however,  in  the  case  of  beds  dipping  over  45° 
to  stop  the  holes  of  the  horizontal  row  1  at 
the  last  bedding  plane  which  intersects  the 
face  of  the  heading  above  the  floor. 

Case  VI.  Rocks  in  Inclined  Beds  Dipping 
Away  from  the  Floor  of  the  Heading. — For 
either  medium  thick  or  thin  beds  the  method 
of  Fig.  2(t-)  should  be  used.  The  bar  is  set 
up  at  A  for  row  2  and  at  B  for  rows  1  and  3. 
The  order  of  firing  the  horizontal  rows  of 
holes  is  1,  2  and  finally  3.  The  end  of  the 
holes  in  row  1  should  be  stopped  beneath  the 
last  bedding  plane  intersecting  the  face  of  the 
tunnel  under  the  roof  in  order  to  utilize  this 
plane  as  a  free  face  in  breaking. 

Douii  Holes:  Underground. — Down  holes 
are  used  underground  in  the  underhand 
benches  of  tutmels  or  metal  mines.  To  start 
this  system,  a  heading  ah,  Fig.  6,  is  run  at  the 
top  of  the  tunnel  or  stope  and  the  down  holes 
put  in  its  floor  for  the  first  bench.  The  depth 
of  this  bench  is  limited  by  the  length  of  the 
bit  which  can  be  inserted  in  the  hole  and  that 
depends  on  the  height  of  the  heading  which  is 
usually  around  7  ft.  so  that  the  ordinary  rail- 
road  tunnel.   20   to   2-5   ft.   high,    requires   tvvo 


to  the  line  of  the  main  joint  planes  of  the  coal 
seam  or  to  the  "face  cleat." . 

Down  Holes;  at  Surface. — Above  ground 
the  only  limit  to  the  depth  of  the  hole  is  the 
capacity  of  the  drill.  In  considering  breaking 
from  deep  holes  we  have  a  choice  of  two 
methods   (a)   multi-charging,   (b)   chambering. 

In  the  drill  hole  ab  of  Fig.  7,  it  is  evident 
that  a  charge  of  explosive  at  any  point  b  will 
only  break  out  a  cone  like  cbd  where  eb  is  the 
line  of  least  resistance.  In  order  to  break  the 
whole  length  ab  by  multi-charging,  other 
charges  of  explosives  as  /  and  sj  would  be 
placed  along  the  hole,  with  tamping  between, 
and  all  be  set  ofT  by  simultaneous  firing.  In 
this  way  the  whole  mass  abd  would  be  de- 
tached. 

By  chambering,  the  breaking  from  a  long 
hole  would  be  achieved  difl^erently.  Instead  of 
the  hole  being  placed  near  the  face  hd  of  the 
bench  as  is  the  hole  ab  (because  of  its  small 
section  for  developing  explosive  pressure),  the 
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advantage  because  the  explosive  may  be  local- 
ized in  a  solid  portion  of  the  rock,  although  it 
often  needs  the  use  of  two  kinds  of  explosives, 
one  for  chambering  and  the  other  for  break- 
ing. Where  it  is  desired  to  break  off  only  a 
thin  slice  like  hab,  Fig.  2,  from  the  clifT,  it  is 
evident  that  multi-charging  should  be  resorted 
to.  When  an  even  topography  will  allow  the 
handling  of  the  portable  steam  or  electric  drop 
drill  for  a  3-in.  hole  (instead  of  the  reciprocat- 
ing drill  for  a  lYz-m.  hole),  the  multi-charg- 
ing method  will  permit  the  drilling  and  break- 
ing of  a  much  longer  hole  than  would  be 
feasible  by  chambering. 

Flat  Holes;  Underground. — Of  the  three 
groups,  flat  holes  are  the  most  difficult  to  drill, 
especially  those  which  are  pointed  above  the 
horizontal  for  the  reason  that  they  neither 
hold  water  or  discharge  their  cuttings  by  grav- 
ity. This  group  is  much  used  in  the  overhead 
stoping  system  with  piston  drills  as  the  drill 
tripod  can  be  set  on  the  broken   rock.     Thus 
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benches  and  two  settings  of  the  tripod  at  a 
and  b.  Fig.  6  to  reach  the  bottom.  These 
bench  holes  point  downwards  anyhow  but 
often  an  advantage  may  be  taken  of  the  struc- 
ture. Thus  with  horizontal  beds,  the  holes  of 
the  first  bench  can  be  terminated  at  a  bedding 
plane  which  the  gases  from  the  explosion  will 


hole  mn  would  be  placed  back  from  the  face 
so  that  nc,  the  line  of  least  resistance  in  hoiuo- 
geneous  rock,  would  be  only  a  little  shorter 
than  the  length  of  the  hole  above  the  chamber 
;it  11.  The  chambering  is  effected  by  shatter- 
ing the  bottom  of  the  hole  with  high-power 
dynamite  so  that  the  final  shape  of  tlic  cham- 


llat  water  holes  which  arc  easier  to  load  than 
uppers  and  free  from  their  dust  can  be  drilled 
at  a  fair  speed.  In  overhand  stoping  with  a 
weak  back,  flat  holes  have  also  an  advantage 
over  uppers  as  the  timber  sets  can  be  carried 
next  to  the  back  and  the  drilling  can  proceed 
under  the  lagging.    Thus  in  F'ig.  5  at  C  rows  1 
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li  onlv  row  3  need  be 


and  3  arc  water  lioli 
drilled  dry. 

In  the  zinc  district  at  J.^ijlm,  Mo.,  flat  holes 
are  used  instead  of  the  usual  down  holes  to 
break  the  benches  below  the  heading  of  the 
underhand  sloping  system.  Stoping  is  done 
in  "sheet  ground"  whicli  i^  partial  replacement 
of  flatly  bedded  limestone  by  seams  of  chert 
and  zinc-lead  sulphides.  Tlu-  formation  is 
hard  but  brittle  and  easily  broken.  After  a 
heading  ah.  Fig.  8,  has  advanced  about  18  ft. 
under  the  roof  of  the  stope  R,  a  long  water- 
hole  ai  is  put  in  by  a  3'4-in.  piston  drill  on 
a  tripod.  The  hole  is  then  squibbed  three  or 
four  times  with  40%  dynamite  and  finally  the 
resulting  chamber  is  filled  with  50  to  100  sticks 
of  the  same  explosive  and  fired  by  a  fuse  and 
cap.  Only  the  most  expert  driUmen  can  put 
in  these  lon.g  holes  hut  they  lia\e  been  found 
highly  advantageous   because   thcv   can   follow 


one  ol  the  compact  ruck  beds.  On  the  con- 
trary, vertical  holes  across  the  bedding  planes 
would  be  diflicult  to  drill  on  account  of  cracks 
and  pockets.  For  the  same  reason  they  would 
be  so  porous  as  to  render  their  exploding  in- 
efficient. It  only  takes  three  of  these  long 
horizontal  holes  to  break  off  a  bench  12  to 
1-4  ft.  high  across  a  stope  40  ft.  wide. 

Flat  Hole;  Surjacc. — In  loosening  huge 
banks  of  placer  gravel  in  California  before 
hydraulicking.  sniall  adits  h.'ivc  been  used  with 
crosscuts  at  their  ends  to  hold  the  explosive. 
From  a  breaking  standpoint,  these  adits  cor- 
respond to  flat  drillholes  with  chambered  ends. 
The  same  method  has  also  been  employed  for 
breaking  great  masses  of  rock  in  quarries  or 
excavations.  Often  a  shaft  has  been  sunk 
as  an  entrance  to  the  explosive  chamber  in- 
stead of  an  adit.  Sometimes  two  crosscuts 
from    the    adit    may    be    made     for     explosive 


chambers,  as  shown  in  Fig.  !,i.  There  only 
the  crosscuts  cd  and  ab  would  be  packed  with 
gunpowder  or  low-power  dynamite,  while  the 
adit  itself  would  be  blocked  with  timber  or 
masonry  bulkheads  wherever  it  met  the  cross- 
cuts. Elsewhere  it  would  be  packed  with  sand. 
For  firing,  electric  fuses  or  caps  would  be 
placed  in  the  explosive  at  intervals  of  about 
10  ft.  Finally  they  would  all  be  connected  by 
wiring  in  order  that  they  might  be  fired  simul- 
taneously by  electricity  c^k  being  the  line  of 
least  resistance.  The  chamber  cd  would 
1>reak  out  the  cone  gc^f.  and  the  chamber  ab . 
would  break  the  prism  lia^c^g,  the  plan  of  the 
line  of  fracture  being  mahn. 

The  same  breaking  equation.  f>a=T.S.  ap- 
plies as  in  the  case  of  drill  holes,  the  factor  o 
being  the  area  of  the  cross  section  of  the  ex- 
plosive taken  along  the  axis  of  the  crosscut 
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Methods  and  Costs  of  Road  Preserva- 
tion and  Dust  Prevention  by  Sur- 
face   Treatment     with    Tars, 
Heavy  Oils,  Etc. 

-An  interesting  and  valualile  discussion  of 
methods  relating  to  road  construction  and 
maintenance  was  held  at  New  York  City,  Jan. 
iO  and  21  at  a  special  meeting  under  the 
auspices  of  the  American  Society  of  Civil 
Engineers.  A  brief  account  of  tliis  meeting 
was  given  in  our  Feb.  1  issue.  In  the  March 
Proceedings  of  the  .Aitnerican  Society  of  Civil 
Engineers,  Vol.  XXXVII,  No.  3.  pp.  224  to 
413.  the  discussion  is  given  practically  in  full, 
and  from  their  Proceedings  we  have  taken  the 
following  matter  relating  to  surface  treatment 
with  tars,  heavy  oils,  etc. : 

GENERAL. 

One  of  the  main  problems  which  confronts 
the  highway  engineer  is  the  treatment  of 
roads  already  in  existence  with  a  view  to 
their  preservation  as  well  as  tlie  prevention 
of    dust. 

There  are  two  general  methods  by  which 
such  roads  are  treated  to  remedy  the  dust 
nuisance.  The  first  is  by  sprinkling  the  sur- 
face with  any  of  the  emulsions,  and  the  sec- 
ond is  by  treating  the  road  with  a  binding 
material  so  that  only  a  minimum  amount  of 
dust  will  be  formed.  The  first  method  of  sup- 
pressing the  dust  is  of  necessity  a  tempo- 
rary expedient.  Water,  salt  solutions,  light 
oils,  emulsions,  etc..  come  properly  in  this 
class.  In  the  second  metliod,  it  is  obvious  that 
the  essential  properties  in  a  preservative  are 
its  binding  power  and  rUirability.  For  this 
reason,  and  by  way  of  distinction  from  tem- 
porary treatments,  materials  for  this  purpose 
can  be  properly  called  permanent  binders. 
Such  materials  as  tar  anrl  heavy  asphaltic  oils 


are  included  in  this  class.  It  must  be  pointed 
out,  however,  that  the  word  "permanent"  is 
only  used  in  a  relative  sense,  and  that  binders 
which  on  application  will  last  at  least  one 
whole  season,  are  included  under  this  head. 

In  the  discussion  Mr.  Charles  W.  Ross, 
Street  Commissioner  of  West  Newton,  Mass., 
states  that  the  principal  agencies  which  tend 
to  cause  deterioration  on  tarred  and  oiled 
roads  are  frost,  heaNW  rains,  and  decaying  or- 
ganic matter  on  the  surface  of  the  road.  He 
gives  it  as  his  opinion  that  this  last  mentioned 
cause  is  more  destructive  than  either  of  the 
others,  and,  for  this  reason,  after  a  street  is 
treated,  it  should  be  swept,  by  hand  sweepers 
or  otherwise,  often  enough  to  keep  it  clean. 
.•\s  far  as  can  be  judged  from  experiments, 
one  kind  of  road  resists  the  action  of  these 
agencies  as  well  as  another. 

Mr.  Ross  states  that  oil,  as  a  rule,  pene- 
trates better  than  tar.  but  that  its  value  is  in 
the  asphalt  base,  and.  before  the  maximum 
i)inding  power  is  reached,  the  more  volatile 
constituents  of  the  oil  must  evaporate,  wdiich 
is  a  slow  process.  A  properly  treated  road 
should  resemble  sheet-asphalt  pavement,  al- 
though it  is  of  a  more  resilient  character. 
The  surface  material  is  all  bonded  together 
by  the  binding  material.  formin,g  a  smooth, 
firm  surface  which  can  he  cleaned  in  the  same 
iTianner   as  a  sheet-asphalt  pavement. 

Probably  as  early  ;is  1894  crude  oil  was 
used  for  road  treatment  in  Santa  Barbara. 
Cal.  In  1898  six  miles  of  road  were  treated 
in  Los  Angeles  Comity,  simply  wil'i  the  idea 
of  laying  the  dust.  The  experiment  met  with 
astonishing  success,  and  the  practice  spread 
rapidly.  The  oil  not  liiilv  stnppcil  the  dust 
nuisance,  Init  bound  together  the  particles  of 
the  road  surface,  forming  a  tough  laver  re- 
sembling asphalt  pavement.  Since  California 
made    these    first    experiments,    oil    has    been 


used  c.xtensively  in  many  parts  of  the  coun- 
try. It  has  been  found  that  the  quality  of  the 
oil  used  is  of  the  utmost  importance. 

Mr.  Ross  points  out  that  too  much  stress 
cannot  be  laid  on  the  fact  that  the  street  must 
be  thoroughly  clean  before  any  of  the  ma- 
terial is  applied.  It  is  not  necessarily  advis- 
able to  have  the  road  surface  absolutely  dry, 
practice  having  shown  that  the  oil  has  a 
tendency  to  adhere  to  the  dry  dust  on  the 
road.  This  can  be  prevented  by  sprinkling 
the  surface  with  water  two  or  three  hours  be- 
fore the  work  is  to  be  done.  The  oil  then 
penetrates,  and  prevents  the  pulling  up  of 
the  oil  and  sand. 

The  idea  of  applying  tar  to  the  surface  of 
broken-stone  roads  probably  originated  with 
an  Italian  physician,  Doctor  Guglielminetti. 
the  method  being  first  applied  to  the  streets 
of  Monaco.  The  first  authentic  mention  of  a 
practical  application  of  coal-tar  to  the  surface 
of  a  completed  macadam  road  was  in  1880. 
when  a  street  near  Bordeaux  was  given  a  sur- 
face treatment.  The  results  were  unsuccess- 
ful, but  6  years  later  a  similar  experiment 
was  made  at  Melbourne,  .'\ustralia,  with  so 
much  better  results  that  the  practice  was  con- 
tinued. More  care  was  taken  in  this  experi- 
ment, the  road  surface  being  first  cleaned, 
and  after  the  tar  was  applied  the  road  was 
given  a  covering  of  fine  crushed  stone.  The 
results  showed  that  tar  had  considerable 
value  as  a  dust-layer  by  cementing  the  sur- 
face of  the  road  together,  thereby  preventing 
its  deterioration.  The  wear  on  the  road  was 
diminished,  and  consequently  the  cost  of 
maintenance  was  very  materially  reduced 
Since  that  time,  other  experiments  have  been 
tried,  in  France.  En.gland,  and  the  United 
States.  The  use  of  tar  on  road  surfaces  in 
the  United  States  has  been  confined  largely 
to   the   East   and    North,   except   in  a   few   in- 
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Letih'th.     WiiUh,  Malcri.il    used    for    surface  Covering  used  and 

Riiud,   reference  .Xo  .  and  in              in                          Knid    of    iiiatei  iai  lipatment.    and   quantity  quantity  per 

wlien  done,  miles.         feel                            111    inaeadani  per  pqiiaie  yard.  .sciu.Tre  yard. 

Korestville-Marlhoro    1                                                                                                   f  f  Sand. 

Contract   No.    ni:!0 !■    3.1!)             II                  lanicslone.                                  I  V.  G.  I.  dust-layer  Pea  s-ravel. 

November.   I'JIO   J                                                                                                   I  O.r.J?  gal.  I  10.8.3  ;i>. 

;reenshoro-Ii.'iiton    1                                        I    Trap  rock.                                  1  f  .Sand. 

Contract   No.    OuO >    2.59             U             •!    Limestone    screen-  Asphaltoilene  Pea  gravel. 

November,    1910 J                                        L        ings.                                          J  0..'dS   gal.  [  18.11    lb. 

'enton-FederaLsbui-K    I                                        f    Trap  rook.                                  ]  (  Sand. 

Contract  No.  0,".l >    1.1a             U             -J     Limestone    sciei'ii-                 1  Asphaltoilene.  ■:  Gravel. 

November.    IfilO    ..' J                                        (        inss.                                           I  0..^9T    sal.  (  IS.IJl  lb. 

Hickory     I                                                                                                   f  I  Roland  I'ark. 

Contraet  No.  iilT-'i      '■    i-'iS             H                  Trap    rock.                                  '  Texaco  siieeial.  Gravel. 

October.    1910    J                                                                                                   I  n.ilST  1    gal.  [  9.10  lbs. 

Foresi  liill    1                                                                                                   [  t  KoUind   I'ark. 

Contract  No     OITI >    1.93             II                  Trap  rock.  Tcxaeo   special.  ■  Gravel. 

October,   1910    J                                                                                                   1  0..>09   gal.  1  9.49   lb. 

Easton-Wye  Mills    1                                                                                                   I  1 

Contract  No.    oim                 I    ,'!.03             II                   Limestone.  Asphaltoilene.  ;-  No   eoveiiiif,'. 

August,   191(1    J                                                                                                          I  0.49.'    gal.  J 

FederaIsburg-1  Unlock     I                                                                                                   (  1 

Contract   No     rt."i2 I-    1.12             1!                  Limestone.  Standard  Oil   Xo.   Tk  }■  .Sand. 

September.    1910    J                                                                                                   I  u..")19  gal.  I  7. si    lb. 

Federalsburg-Hiirlock     I                                                                                                   (  1 

Contract   No    07o         >    5.36             14                  Limestone.  Standard  Oil    Xo.   .",.  ',  Sand. 

September,   1910    J                                                                                            l  O.fiOl   gal.  J  11. MC    lb. 

•Contract  price. 


Total  cost  of 
treatment,  per 
s^iuare  yard,  or 
contract  price. 

$0,049 


0.05« 
O.OSi; 
n.os« 

O.ftiit) 
O.O.T 
0.03 

0.02s 
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staiicos  where  the  |i;irk  aulhorilics  in  ihe 
larger  cities  have  made  smiie  experiments. 

NIr  Prcvost  Unhbanl.  Clieiiiist.  I'.  S.  dtlioe 
ruhhc  Roads,  in  his  discussion  called  particu- 
lar attention  to  the  effects  oi  trallic  on  niacail- 
am  roads  surtaceil  with  heavy  oils,  lie  states 
llial  granting  that  a  given  road  in  good  condi- 
tion has  hcen  treated  properly  with  a  good 
grade  of  oil.  experience  inilicates  that  horse- 
liravvn  traffic  will  damage  the  surface  mat  of 
oil  and  stone  screenings  to  a  greater  extent 
than  automohile  traffic.  In  fact,  the  latter,  if 
not  excessive,  seems  in  certain  ways  to  he 
heuelicial  to  such  a  surface,  hy  keeping  it 
smooth  and  well  compacted.  Ilorse-drywn 
traffic,  on  the  other  hand,  tends  to  cut  and 
roughen  the  oil  mat.  and  if  the  ruts  and  caulk 
marks  are  not  ironed  out  promptly  hy  the 
passage  of  motor  vehicles,  the  mat  is  apt  to 
disintegrate  and  produce  an  oily,  disagrce- 
ahle  mud  in  wet  weather.  In  general,  it  may 
he  said  that  such  damage  is  most  pronounced 

■  luring  cold,  rainy  weather,  and  tliat  an  oil- 
-urfaced  road  will  prove  most  unsatisfactory 
.it  such  times.  This  being  true,  narticular  at- 
icmion  should  be  paid  to  traffic  conditions 
durning  had  weather. 

In  ascertaining  from  previous  experiments 
under  what  conditions  surface  treatment  will 
prove  satisfactory  Mr.  Hubbard  states  that  the 
following  facts  are  most  necessary  : 

(1)  The  volume  of  traffic  in  bad  weather: 

(2)  The  proportion  of  horse-drawn  ve- 
hicles to  motor  vehicles  durin.2;  had 
weather : 

^'^^  The  character  of  both  classes  of  traf- 
fic durilig  bad  weather. 

The  following  instance  was  cited :  Two 
macadam  roads,  in  good  condition,  were  treat- 
ed  in   the   same   manner,   and   with   the    same 

■  •i\.  as  shown  hy  analysis.  One  of  these  roads 
proved  to  be  quite  good  throughout  the  year. 
while  the  other  was  far  from  satisfactory  dur- 
in.g  had  winter  weather,  at  which  time  an  oily 
mud  was  formed  over  the  surface  to  a  depth 
of  about  2  in.  Evei;.tually,  this  mud  had  to 
be  removed.  The  oil  was  a  heavy  semi- 
asphaltic  residuum,  barely  fluid  enough  to  ap- 
ply cold  in  a  satisfactory  manner.  The  fol- 
lowing are  the  specifications  for  this  oil  : 

This  oil  is  to  be  used  eokl  iri  tlie  surface 
treatment  of  clean,  v.eti-corisolidatcil  macadam 
roads. 

(1)  Tile  oil  sliall  Ije  a  vLscous  fluid  product. 
free  from  water,  and  sliowing  some  degree  of 
adli*»siveness  when   rubbed    between    tlie   ringers. 

(2)  It  shall  have  a  specific  sravit.v  of  not  less 
than  n.940  at  2.5°  cent. 

(3)  It  shall  be  soluble  in  carbon  bisulphide,  at 
air  temperature,  to  at  least  iiS.n  i)or  c-ciit.  and 
shall  ,^how  not  nioi'e  than  O.'j  [km-  cent  of  inor- 
uanie   matter  insoluble. 

(4>  It  .^hall  contain  nut   less  Ihaii  ;;.n  i,er  cent. 


iier  more  than  HMi  per  cent,  ol"  liltunieu  m- 
soUible  In  Sli"  BaumS  parnffln  naphtha  at  air 
temperature. 

(.■•)  Allien  I'lO  en.  cm.  of  the  oil  are  heated  in 
an  KuRler  vlseoslmeter  to  ."iO°  cent,  and  main- 
tained at  this  temperature  lor  at  least  3  min., 
the  first  .">0  eu.  em.  shall  flow  llnouBh  the  aper- 
ture In  not  less  than  1"  niin..  nor  more  than  'JO 
min. 

Hi)  When  20  srammes  of  the  material  are 
heated  for  ,"i  hours  In  a  eyllndrieal  tin  dish,  ap- 
proximately 2M!  in,  in  diameter  and  1  in.  high, 
at  a  constant  temperature  of  lG:i°  cent.,  the 
loss  in  weight  by  volatilization  shall  not  exceed 
20  per  cent.  The  residue  should  be  deeidedly 
sticky, 

(7)  Its  fixed  carbon  sliall  be  not  less  than  S.'i 
per  cent, 

.-V  traffic  census  of  the  tw-o  roads,  taken  on 
various  days  during  bad  weather,  showed  that 
it  was  quite  uniform  at  .such  times.  For  both, 
tile  traffic  consisted  mainly  of  automobiles, 
light  carriages,  and  delivery  wagons,  no  heavy 
truckin.g  being  allowed.  The  maxinuun  traf- 
fic on  the  road  in  good  condition  auKumted  to 
41  vehicles  per  hour,  while  on  the  road  in 
bad  condition  there  were  127  vehicles  per 
hour,  .giving  a  proportion  of  about  1  to  :5. 
This  proportion  was  practically  the  same  for 
each  hour  taken.  On  the  road  in  good  condi- 
tion, o  automobiles  were  counted  for  every 
I  horse-drawn  vehicles,  while  on  the  bad  road 
the  proportion  of  automobiles  to  horse-drawn 
vehicles  was  approximately  1  to  2.  In  view 
of  the  fact  that  on  neither  of  these  roads  can 
the  volume  of  traffic  be  considered  as  exces- 
sive, it  seems  probable  that  the  difference  in 
results  can  be  attributed  directly  to  the  great- 
er proportion  of  horse-drawn  \cliiclcs  to 
motor  vehicles. 

Of  course,  too  great  reliance  should  not  be 
placed  on  a  single  set  of  observations,  but  the 
following  facts  w^ould  seem  to  be  indicated 
from  these  experiments : 

(1)  With  the  type  of  oil  used,  satisfactory 
results  may  be  expected  when  the  auto- 
mobile traffic  is  in  excess  of  the  horse- 
drawn   traffic   during  bad   weather; 

(2)  With  this  same  oil.  unsatisfactory  re- 
sults may  be  expected  when  the  propor- 
tion of  horse-drawn  vehicles  is  double 
that  of  motor  vehicle^  cluring  bad 
weather. 

Mr,  Hubbard  gives  it  as  his  opinion,  that  tlic 
danger  line  lies  much  closer  to  the  point 
where  the  proportion  of  horse-drawn  vehicles 
just  exceeds  that  of  motor  vehicles  during 
bad  weather,  but  this  remains  to  lie  proved. 
It  would  seem  reasonable,  however,  to  expect 
that  the  nmuber  of  automobiles  must  be  equal 
to  the  number  of  horse-draw-n  vehicles  in  or- 
der that  tlie  marks  on  the  oil  mat  made  by  the 
latter  may   lie  ironed  out  a-,   fast  as   formed. 


METHODS    .\Nn    COSTS, 

ll'i-.fl  Xciiion,  Mass. — Tn  the  discussion  Mr. 
Ross  gave  the  following  description  of  the 
surface  treatment  w^ork  at  West  Newton, 
Mass.  He  stated  that  he  had  tried  most  of 
the  asphalt  preparations  in  use  at  the  present 
time  for  preserving  the  road  and  rendering  it 
dustless,  and  had  classified  these  in  three 
grades,   as    follows : 

Grade  .1. — This  is  an  asphaltic  oil.  sufficient- 
ly fluid  to  be  applied  to  the  roadway  at  atiuos- 
pheric  temperature,  and  is  used  on  the  sur- 
face of  a  finished  road.  It  will  eft'ectually 
bind  the  material  in  the  road,  render  it  water- 
proof, and  protect  it  from  wear  of  traffic  of 
all  kinds.  Automobile  traffic  tends  to  iron  it 
out  and  improve  it,  rather  than  destroy  it. 
It  renders  the  surface  resilient  and  elastic, 
and  provides  an  agreeable  tread,  both  for 
horses  and  vehicles. 

Grade  B. — This  is  a  heavier  material  than 
Grade  .A.  Jt  is  used  for  the  building  of  new 
roads,  or  for  resurfacing  or  reconstructing 
old  ones,  and  is  applied  hot  to  the  second 
course  of  stone,  as  set  forth  in  the  specifica- 
tions under  what  engineers  define  as  the 
"Penetration  Method."'  It  makes  a  solid 
bituminous  road,  extending  from  2  to  3  in. 
lielow  the  surface,  and  will  last  aiicl  reiuain 
dustless    for    several    years. 

Grade  C. — This  is  a  semi-solid  bituminoii-. 
product,  and  is  used  in  building  or  re?urfacin,i; 
roads  hy  the  "Mixing  Process."  It  produce^ 
a  hard,  smooth,  dustless  roadway,  absolutely 
water-proof,  and  cemented  so  solidly  that  a 
pickaxe  cannot  displace  or  disarrange  it  with- 
out great  effort  and  labor. 

.■\t  West  Newton.  Mass..  since  adopting  the 
new  iTiethods  of  work,  large  quantities  of 
asphaltic  oils,  tarvia,  tarite,  asplialt,  and  stand- 
ard macadam  binder  have  been  received.  The 
materials  come  in  tank-cars  which  are  heated 
and  unloaded  in  the  following  manner :  The 
car  is  first  connected  with  a  small  steam  boil- 
er, and  heated  to  a  temperature  of  about  100° 
F.,  thus  rendering  the  material  thin  enough 
to  flow  through  the  hose  at  th'e  bottom  of  the 
car,  which  rests  on  a  trestle  about  10  ft.  above 
the  surface  of  the  ground. 

When  adaptable  to  the  work,  a  Studebaker 
tank-wagon  is  used  in  applying  these  lua- 
terials  to  the  roadway.  This  wagon  consists 
of  a  steel  tank,  holding  about  r550  gal,  with 
40  perpendicular  tubes,  2  in.  in  diameter,  pass- 
ing through  it.  Under  this  tank  two  large 
burners  are  supplied  wdth  kerosene  oil  forced 
in  by  pressure.  The  fire-box,  extending  the 
whole  length  of  the  tank,  gives  an  even  heat. 
The  material  is  applied  through  a  sprayer  or 
spreader  which  is  perforated  so  that  the  oil 
trickles  down  on  the  roadwav  in  very  fine 
streams,  covering  it  thonroughly  in  one  ap- 
plication.    This  has  proved  a  ver.\   satisfactory 
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Cost  of 
repairs  to 
macadam, 
per 
sq.  yd. 


IN  MARYLAND  WITH  TAKS  AND  HE.WY  OILS. 
Kind    of    material 
used    for    surface 


W  id  til. 
in 
feel. 

-Material  of 
macadam. 

14 

Limestone. 

14 

r    Limestone. 
I  Trap  rock. 

14 

r 
1 

L 

Trap  roek. 
(Jravel. 

12 

p; 

Trap  roek. 
Trap     rock. 

1  1 

Trap    rock 

14 

Liinesione. 

1  1 

Limestone. 

14 

Limestone. 

1       1'' 
1       1^ 

1 
J 

Limestone. 

IS 

Limestone. 

14 

Trap    roek 

treatment, 
and    tiuanlit.\' 


ifii.ono 

0.0.i2fi 

0.0490 

fl.fllOS 

0.014.') 

«.024."> 

O.IIMl 

0.07114 

11.1122."'. 

0.<):-:21 

O.lll.'.O 
O.IOl 


per    squat 

Stamlard    No.    .' 

0.497   gal. 
Standard   No,    ." 

0.442   gal. 
Standard   No.    :' 
Fairfield    Anti- 
Dust. 

0.54    gal. 
Standard  No.    " 

0.503   gal. 
Standard   No.   : 

0.6725   gal. 
Standard   No.    f 

0.547    gal. 
Asphaltoilene. 

0.564    gal. 
Asphaltoilene. 

0.564    gal. 
Asphaltoilene. 

0.564    gal. 

Asphaltoilene. 

0.564  gal. 
Asphaltoilene. 

0.564   gal. 

Standard   No.    ; 
0.457   gal. 


yard. 


Covering  used, 
and  quantity 
per  souare 
yard. 
Pea  gravel. 

IS.  49  lb. 

Pea  gravel. 

1.S.31    lb. 

Pea    gravel 
1.3.26    IV). 


Sand 
12.0 

Sand. 
12.30 

Sand. 
13.:i:t 


<-,    lb. 


lb. 


(  Sand  and 
J  .gravel. 
I        26.046   lbs. 


Cost  of  surface 
treatment,  in- 
liiding  covering, 
per  square 
yard. 

$0,029 

0.036 


0.033 

O.025 

0.034 

0.113 1 

0.05 

11.115 

0.05 

0.05 

0.05 
0.02S 


Total  cost  of 
repairs  and 
treatment,  per 
square  yard. 

$0,047 

0.08S 

0.0,<!3 

0.19 

0.04,'^ 

0.056 

0.0S4* 

0.057» 

0.072* 

0.082* 

0.065* 
0.132 


jXjiril  12.  IQi  I . 
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TAlil.l-:  III— AVERAGE  TKAFFIC  PER  DAY  ( )F  1 1  lliiri;s. 


Reftiente   niimli. 


Forestvillf-Maiiborn.     ( 'ontiairl    No.   0130 27 

Grreensboro-r)enton.     Cnniriici   Xo.  or>U l*^- 

Denton-Federalsbuig.      i'ciTnva<'t    No     031     -13 

Hickory.     Contract  No.   01 T.". 4.'! 

Easton-Wye   Mills.      ('i>iitiaci    No.    0110 107 

Federalsburg-Hurlork.     <".)nuact  No.  0.t2 ■"•1 

Federalsbnrg-Hurlock.     I'cuui.ui    No.  070 ."il 


10 

10 


.-!           ! 
7        10 

0 

0 

0            (1 

II 

1          4 

1 

1          4 

1 

way  of  applying  any  lu-av>  asphalt,  as  the  ma- 
terial can  be  readily  lu-au-il.  and  can  be  applied 
in  large  or  small  quantities  ibe  flow  being 
controlled  by  yaUcs  which  can  lie  regulated 
so  that  they  will  spread  as  small  a  quantity  as 
I/ti  .gal.  per  sq.  yd.  In  .ipplying  these  ma- 
terials it  is  better  t"  cIom-  lialf  the  roadway 
at  a  time,  leaving  the  Mtlu-r  Iialf  open  to 
traffic, 

.Asphaltoilene  was  used  in  l!)ii7  on  two  road- 
ways in  Newton,  a  surface  nf  about  l(),8"i'i  sq. 
yds.  being  treated  at  the  manufacturers'  con- 
tract price,  a  cts.  per  sq.  yd.  .\t  present  these 
roads  are  in  very  good  cmulitiun. 

Several  macadam-surf.acecl  streets,  having 
varying  grades  up  to  a  ma.xiinum  of  9  per 
cent,  and  subjected  to  lieavy  horse-drawn  and 
automobile  traffic,  were  selected  for  the  liquid- 
asphalt  treatment.  The  method  used  was  as 
follows  :  .•\.  quantity  of  sand  was  heated  to  a 
temperature  of  about  '200"  F.,  dumped  in  a 
pile,  and  leveled.  The  asphak  was  poured 
over  the  hot  sand  in  the  proportion  of  1  gal. 
to  each  cubic  foot  of  sand,  and  then  the  whole 
mass  was  turned  with  shovels  or  mixed  in  a 
concrete  mi.xer  (the  l.atter  being  preferable 
on  account  of  cost).  This  work  was  done  at 
the  pit.  The  mixture  was  teamed  to  the  work 
and  spread  on  the  roadway  to  a  depth  of  less 
than  ',4  in.,  being  raked  even  willi  14-tooth 
wooden  rakes.  Rolling  was  not  considered 
necessary,  and  the  street  was  kept  onen  for 
traffic  at  all  times.  The  cost  of  this  treatment 
was  about  3  cts.  per  sq.  yd.  It  has  the  ad- 
vantage of  leveling  and  building  up  the  sur- 
face of  the  road,  each  new  application  provid- 
ing a  new  wearing  surface.  This  work  has 
remained  in  perfect  ciHulition  without  further 
expense  since  the  summer  nf   Ipop 

Some  cities  have  had  \ery  good  results  by 
using  the  following  process  for  patehiuir. 
Clravel  from  an  ordinary  gravel  pit  is  rim 
throu.gh  a  ''i-in.  screen,  nsin.g  a  little  more 
than  '/2  ,gal.  of  the  asphaltoilene.  or  any  of 
the  heavy  oils,  to  a  culiic  foot  of  gravel.  It  is 
better  to  heat  the  oil  or  the  gravel,  unless  the 
work  is  done  in  the  sumnur.  in  which  case 
there  is  no  need  of  heating  .\  quantity  of 
material  can  be  pre])ared  at  tlie  pit  and  kept 
ready  for  use  at  short  notur.  Tlie  best  time 
to  apply  this  treatment  is  .a iter  a  heavy  rain, 
as  all  the  depressions  in  the  roadway  show 
little  pools  of  water,  ami  if  lliese  are  filled 
with  the  inixture  and  ibe  surface  is  raked, 
il  saves  the  expense  of  resurf.irin"  the  entire 
street. 

The  slate  of  M.assachusetts  was  among  the 
lirst  to  use  Tar\ia.  a  number  of  cities  in  the 
vicinity  of  Boston,  as  well  as  the  ^Telropolitan 
Park  Commission,  and  the  State  Highway 
Commission,  treating  several  miles  of  road- 
way. Ax  about  tliis  time  Rhode  lslan<l  and 
Xew  York  were  using  Tarvia  and  other  tar 
preparations  on  llieir  ^t.itc  roads  and  streets 
with  good  results.  Mr.  Koss  states  that  the 
foregoin.g  experiments  slio".'  conclusively  that 
a  specially  pre|iared  l.ir  has  given  lietter  re- 
sults than  any  of  tin-  crude  tars  in  use  up  to 
the    present    time. 

In  Newton  the  first  Tarvia  was  used  on  a 
section  of  the  boulevard,  in  September,  Iflofi. 
The  roadbed  was  fir-t  repaired  and  shaped 
up.  The  area  covered  was  .■!,."i(Hi  .sq.  yds.,  and 
the  cost  w;is  II  els.  per  sq.  yd.  This  section 
has  not  received  any  rep.'iirs  up  to  the  present 
liine,  and  is  apparenll\  in  first-class  condition 
in    every    way. 

In  1907  a  section  of  a  rn.ad,  the  macadam 
surface  of  which  bad  becouie  b.uUy  worn,  was 
treated  as  follows:  It  was  s|iikeil  up  with 
the  roller  and  covered  with  a  light  grouting 
of    1 :2    Portland    cement    mortar,    which    was 


spread  evenly  over  the  enlire  surface,  and 
penetrated  into  the  stone  in  such  a  way  as  to 
bind  the  whole  material  together.  It  was  then 
smoothed  oft'  with  large  street-sweepers' 
brooms.  The  road  was  closed  for  about  four 
days,  giving  the  cement  time  to  set,  .\fter 
this  it  was  opened  to  traflic  and  used  for 
about  a  year.  Then  the  surface  was  swept 
with  an  ordinar>  horse-sweeper,  and  covered 
with  a  thin  coating  of  Tarvia  .\,  heated  to  a 
temperature  of  almut  ITo-  I-".,  which  adhered 
readily  to  the  cement,  giving  a  smooth  and 
satisfactory  surface.  This  still  remains  in 
tirst-class  condition,  after  a  period  of  about 
Syi  years.  On  a  siuall  portion  of  the  same 
street  a  second  coating  of  cement  grout  was 
applied  and  covered  with  Tarvia  A.  This 
experiment  was  for  the  purpose  of  ascertain- 
ing whether  the  materials  would  adhere  and 
form  a  satisfactory  surface.  It  has  proved  to 
be  all  that  was  expected. 

Mr.  Ross  points  out  that  in  recommending 
the  use  of  the  dift'erent  tar  treatments,  it  is 
well  to  bear  in  mind  that  they  are  better 
adapted  to  macadam  than  to  gravel  surfaces, 
because  the  surface  is  likely  to  become  broken 
unless  the  foundation  is  solid  enough  to  carry 
the  load,  and,  once  broken,  deterioration  is 
very  rapid.  The  asphalt  oils,  however,  can  be 
applied  to  either.  They  staml  the  winter 
weather  without  breaking,  and  m  the  spring- 
are  as  smooth  as  when  built. 

Within  the  past  two  or  three  years,  or  since 
the  automoliile  came  into  general  use,  many 
engineers  have  almost  come  to  the  point  of 
deciding  against  the  construction  of  macadam 
roads.  While  tbi^  may  be  true  as  relates  to 
water-bound  macadam,  yet.  in  view  of  the 
small  cost  of  building  and  maintenance,  as 
compared  with  the  more  expensive  forms  of 
laid  paveincnts,  it  is  questionable  if  anything 
better  than  macadam  has  yet  been  discovered 
for  modern  traffic  in  towns  and  small  cities, 
provided  it  is  bound  or  surfaced  with  bitumi- 
nous preparations,  Experience  has  shown 
that  if  a  macadam  mad  i-.  properly  treated 
when  tirst  built  or  extensively  repaired  with 
any  of  the  foregoing  bituminous  binders,  the 
results  will  be  satisfactory:  and.  considering 
the  difference  in  cost  between  the  old  form 
of  water-bound  m.icadam  and  the  neu  method 
of  using  bitumen,  the  amomit  is  very  slight 
compared  with  the  advantages  of  a  roadway 
which  is  water-proof,  dustless,  easily  cleaned 
and  repaired,  anil  will  endure  both  horse- 
ilrawn  ami  nu'chanicilly  |iropelIed  vehicles. 
The  automobile  is  noi  so  much  to  be  dreaded 
as  was  at  lir^t  supposed,  A  ro;id  properly 
treated  will  st.ind  the  Iraffie  of  automobiles 
and  horse-drawn  \ehicles  :ind  wear  for  as 
many  years  ;is  it  uoidd  without  inech;inical 
traction. 

MaryliniJ-  lUirirg  li'ln.  midrr  the  direc- 
tion of  W.  W,  Crosby.  Chief  l-'ngineer  Stale 
Highway  r.o.aid.  .about  ."lO  miles  of  road  in 
Maryland  were  tre.iled  wilh  v:irious  t:irs  and 
heavy  oils,  mo^t  of  this  worl;  being  on  newl\ 
linished  w.ater-bound  niacad.im.  The  informa- 
tion conceniiiiL;  llns  construction  is  given  in 
Table   I 

l-'or  the  ro.id  between  r)altiniorc  and  'vX'asb- 
ington.  porlions  of  which  had  been  improved 
with  water-bound   in;ic:idani   in   previous  years, 


the  inforin;ilion  is  given   concisely  ill  Talile   II. 

The  traffic  over  ihe  roads  mentioned  in 
Table  1  has  been  counted  and  is  given  in 
Table  III. 

The  traffic  over  the  sections  of  the  ll.ilti- 
niore-Washington  road  li.is  been  counted,  ami 
is  given  in  Table  IV. 

In  September,  l!MiS,  :i  :i-y car-old  stretch  of 
water-li<nind.  traprock  macadam,  in  fair  con- 
dition, I'i  ft.  wide  and  ."i.'W  ft.  long,  was  swe|it 
thoroughly,  and  coateil  with  refined  water-gas 
tar  to  the  extent  of  1.08  gal.  per  sq.  yd.  .\ 
coating  of  stone  chips  was  then  applied  in 
sufficient  quantity  to  Lake  up  any  excess  of  tar 
which  did  not  penetrate  the  road  itself  in 
about  -"i  hcuirs.  The  chips  were  then  well 
rolled.     The  cost  was  as  follows: 

Cts.  per 
sq.  yd. 

Pitch   I  at   G  ets.   per  gal.   delivered) >].(, 

Slone  cbip.^   (at   §].7.")  per  ton  delivered) '-.'.'> 

Labor    .and    incidental    expenses 3.S 

Total      12. S 

This  section  has  been,  and  is  now,  in  an  en- 
tirely satisfactory  condition ;  it  has  not  needed 
any  attention  m-  expense  since  construction. 
The  average  traffic  on  this  road  per  day  of 
li'  hours  as  counted  recently,  was: 

Single    vehicles     60 

Doui>le    vehicles    1* 

3-    (or   more)    horse   veliiejes 8 

Motorcycles      3 

Runabouts     3 

Touring    ears     41 

It  is  impossible  to  give  the  ultimate  cost  of 
the  above  work  now,  as  the  data  when  re- 
treatment  will  be  necessary  are  unknown  and 
at  present  not  even  in  sight. 

In  addition  to  the  foregoing,  a  materi:il. 
which  might  perhaps  be  included  as  a  "Heavy 
Oil."  has  been   tried. 

In  November.  Ifini).  a  section  of  Park 
Heights  Ave.,  about  0  iniles  from  the  city 
limits,  was  treated  by  simply  spraying  "Glu- 
Irin"  from  ,in  ordinary  sprinkling  cart  on  the 
surface.  The  quantitv  used  was  l.lIOo  gals,  on 
2.30()  sq.  yds.  of  water-bound  limestone  mac- 
adam which  was  built  in  1908,  and  in  Novem- 
ber, 1909,  was  still  in  very  good  ci:)ndition. 
The  limestone  was  of  the  white  variety,  rath- 
er soft,  thou.gh  highly  cementitious.  The  "Glu- 
trin"  was  spread  ajiout  1  ft.  beyond  each  edge 
of  the  1'2-ft.  wide  macadam,  as  the  shoulder 
material  was  ordinarily  of  poor  quality.  The 
tr:ifFic  over  this  section  of  road  had  been  fair- 
ly light,  and,  until  the  fall  of  1910,  the  "Glu- 
trin"  treatment  was  visible  and  seemed  to 
have  had  some  good  effect.  The  road  surface 
of  the  treated  section  was  less  friable  and  less 
dusty  than  the  untreated  macadam  of  the 
same  road  innnediately  beyond.  The  cost  of 
this  "Glutrin"  treatment  in  lllo9  was  about 
1()  cts.  per  s(|,  yd.  During  1910  a  branch  road 
was  opened  into  Park  Heights  .Avenue  at 
about  the  middle  of  the  "Glutrin"-treated  sec- 
tion, and  hence  the  traffic  over  a  part  of  it 
greatly  increased. 

The  following  is  a  recent  count  below  the 
branch  road  referred  to.  the  ligures  being  the 
average  traffic  per  d.iy  of   12  hours: 

Cute- horse      12 

Two-horse     I 

Kour-horse     -"• 

^ix-hr>rse    13 

i;-    or    7-se;il    ears 1 

Dnniibiises    or    dr:i>-s 1 

It  w;is  decided  lo  treat  the  main  ro:id  be- 
low the  branch  road  with  bituminous  material, 
wliieb  w.'is  done.  The  remainder  of  this  road. 
lo  its  eml  (about  lO.niii)  ft.),  needed  some  re- 
pairs to  the  m.ac:ulam.  These  were  made  by 
water-binding  methods,  at  an  avera.ge  cost  of 
.$n,2Tll  per  ^q.  yd,,  calculated  on  the  basis  of 
the  total  are:i  fi  the  macadam  in  the  road,  as 
the  ro.id  w.is  built  in  1!)08  and  had  received 
practicallv  no  m.ainteiiance,  riien  "(jiutrin" 
was  applied  to  the  m;ic:id:nii  through  an  m'di- 
nary  sprinkling  wa.gon. 


T.VBLE  IV.      ,\VKR.\ni':  Ti;.\FFI<'   PER   Ii.W  OK  10.,",  IKlURS. 

4-  or  0- 
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The  prcportions  used  ncre  5  gals,  of  "Glu- 
*rin"  to  2  gals,  of  water,  or  0.426  pal.  of 
"Glutrin"  per  sq.  yd.  of  niacadaiii.  It  was 
sprinkled  about  2  ft.  outside  the  edges  of  the 
macadam.     Tlie    work    was   completed    about 

Dec.  1.  11)10.     The  cost  was  as  follows : 

Per 
sq.  yd. 

Repairing  mncndnm    S0.27C 

Treating  with  ••Glutrin" ■  0-0" 

Total   cost    $0.S4« 

The  average  traflic  on  this  section  per  day 
of  12  hours,  as  counted  recently,  was : 

One-horse     l'> 

Two-liorso     I '•  * 

Four-horse     j 

5lx-horsp   ^ 

Runabouts    - 

t-  or  5-seat  cars i<> 

T-seat  cars   - 

Mercer  Couiily.  Netv  Jersey. — The  follow- 
ing review  of  the  work  done  by  Mercer 
County  in  maintaining  its  system  of  improved 
highways  was  given  by  ^[r.  Frank  J.  Eppcle. 
County   Engineer : 

That  work  has  been  surface  treatment,  and 
has  been  confined  almost  entirely  to  the  appli- 
cation of  a  bituminous  dust  layer  known  as 
"No.  4  Road  Oil,"  guaranteed  to  contain  from 
40  to  4-5  per  cent  of  petroleum  asphalt,  and 
''No.  5  Road  Oil,''  having  an  asphaltic  content 
of  from  50  to  5.5  per  cent.  The  primary  ob- 
ject in  using  this  oil  compound  was  to  allay 
dust,  but  it  was  also  found  that  its  application 
added  materially  to  the  condition  of  the  sur- 
face of  the  road,  and,  for  the  time  being,  ob- 
viated the  necessity  of  making  more  costly 
repairs.  It  was  demonstrated  that  on  macad- 
am roads,  w-here  a  slight  disintegration  of  the 
surface  had  begun,  further  destruction  could 
be  retarded  and  the  road  maintained  through 
another  season  in  good  condition  by  a  single 
application  of  road  oil  with  the  addition  of  a 
thin  coat  of  stone  screenings.  Relatively  bet- 
ter results  were  secured  when  two  applica- 
tions were  made. 

The  oil  was  purchased  by  the  car  load. 
Without  heating,  it  was  distributed  on  the 
road  with  an  ordinary  sprinkler  havin"  an 
oil-distributing  attachment.  The  cost,  includ- 
ing the  screenings,  was  about  8  cts.  per  sq.  yd. 
This  work,  while  giving  good  results,  was  not 
entirely  satisfactory  on  account  of  the  uneven 
distribution  of  the  oil  caused  by  variations  in 
the  speed  of  the  horse-drawn  sprinkler.  These 
speed  variations  were  due  to  change  of  grades 
and  the  passing  from  a  maximum  to  a  mini- 
mum load  to  be  hauled,  and  also  to  the  un- 
even oil  pressure  maintained  at  the  distribut- 
ing point  on  account  of  the  constantly  chang- 
ing head.  This  objectionable  feature  was  en- 
tirely eliminated  by  the  use  of  an  auto- 
sprinkler  owned  by  the  oil  company.  With 
this  prinkler  perfectly  satisfactory  results 
were  obtained,  the  machine  being  capable  of 
traveling  at  uniform  speed,  regardless  of 
changes  in  grade  or  load.  The  varying  pres- 
sure due  to  head  of  oil  was  overcome  by 
maintaining  uniform  air  pressure  in  the  tank. 
This  pressure  added  materially  to  the  final 
result  by  forcing  a  portion  of  the  oil  into 
the  body  of  the  road.  Almost  double  the 
quantity  of  oil  can  be  used  without  causing 
small  rivulets  to  flow  to  the  sides  of  the  road 
when  the  distribution  is  accomplished  in  this 
way. 

After  this  first  trial,  all  surface  oiling  was 
done  with  auto  sprinklers  at  a  cost  of  1.'2  cts. 
per  sq.  yd.  of  surface  treated ;  but  this  did 
not  include  the  cost  of  the  coat  of  screenings. 
The  cost  of  furnishing  and  spreading  the  nec- 
essary quantity  of  screenings  was  3  cts.  per 
sq.  yd,  thus  giving  a  total  cost  of  4.2  cts.  as 
compared  with  8  cts.  per  sq.  yd.  when  the  en- 
tire work  was  done  by  the  county. 

This  method  of  surface  treatment,  al- 
though of  a  temporary  nature  only,  gave  very 
.good  results,  and,  when  considered  in  connec- 
tion with  its  cost,  deserves  to  rank  among  the 
foremost  methods  of  maintaining  an  already 
constructed  water-bounded  macadam  road. 
C-ireat  care  should  be  taken,  however,  in  se- 
lecting au  oil  for  surface  application.  If  the 
oil  is  too  thick,  it  will  remain  on  the  surface 
and  will  not  penetrate  the  body  of  the  road. 
When  «f  this  consistency,  it  will  adhere  to  the 
wheels   «i   passing  vehicles,   causing   more   or 


less  discomfort  to  the  traveling  public  as  well 
as  injury  to  the  road  surface.  On  the  other 
hand,  if  the  oil  is  too  thin  or  too  light,  it  has 
too  great  a  spreading  and  penetrating  povi'er 
lor  the  base  it  contains.  The  result  secured 
with  such  oils  is  a  stained  surface  more  or 
less  devoid  of  any  cementing  bitumen,  making 
frequent  applications  necessary.  An  ideal  oil 
is  one  which  will  penetrate  and  yet  have  suf- 
ficient base  to  assist  in  holding  together  the 
mineral  aggregate.  Mr.  Eppelle  gives  it  as 
his  judgment,  that  a  product  containing  from 
10  to  45  per  cent  of  petroleum  asphalt  will 
generally  give  the  best   results. 

Of  course,  it  is  presumed  that  the  surface 
of  the  road  to  which  the  oil  is  to  be  applied 
is  in  fair  condition,  being  free  from  ruts  or 
wther  pronounced  inequalities.  If  it  is  not  in 
fair  condition,  the  surface  should  be  renewed 
before  the  application  is  made.  In  fact,  no 
method  of  surface  renewal  should  be  used  for 
roads  in  poor  condition  unless  provision  is 
made  for  spreading  a  mineral  aggregate  to  a 
depth  of  3  in.  or  more. 

-Another  method  of  surface  treatment, 
which  gives  every  indication  of  producing 
.good  results,  is  the  application  of  a  heavy  re- 
siduum oil.  having  a  specific  gravity  of  about 
12°  Baume  and  a  residue  of  about  90  per  cent 
when  reduced  to  100  penetration  at  77°  P., 
which,  when  absorbed  by  the  sand  coating 
spread  over  the  oiled  surface  to  a  depth  of  1 
in.  or  more,  depending  on  the  quantity  of  oil 
to  be  taken  up,  forms  a  sand  asphalt  coating 
which  is  practically  water-proof,  dustless.  and 
noiseless,  and  might  be  termed  an  artificial 
rock  asphalt.  Unlike  the  oil  product  pre- 
viously referred  to,  this  asphaltic  compound, 
while  having  no  penetrative  qualities  what- 
ever, possesses  distinct  binding  qualities.  It 
is  obtained  by  the  distillation  of  an  asphalt- 
base  petroleum  oil. 

The  method  of  applying  this  oil  was  as  fol- 
lows: The  surface  of  the  road  was  first  care- 
fully swept  to  remove  all  loose  matter,  after 
which  water  was  applied  with  a  sprinkler  in 
sufficient  quantity  to  saturate  the  road  thor- 
oughly, the  object  being  to  remove  any  loose 
particles  remaining  on  the  surface  and  to  de- 
posit them  in  the  existing  crevises.  Uniform 
distribution  of  the  oil  cannot  be  accomplished 
if  there  is  much  loose  material  on  the  sur- 
face. The  oil  was  received  in  tank  cars,  and. 
after  heating  to  about  1-50°  F.,  was  pumped 
into  a  road  sprinkler  and  applied  to  the 
washed  surface  with  a  special  spreading  de- 
vice, using  54  gal-  per  sq.  yd.  of  surface. 
When  the  asphaltic  product  came  in  contact 
with  the  wetted  surface  of  the  road,  it  was 
chilled,  thus  preventing  it  from  running  oft' 
at  the  sides.  While  in  this  cliilled  state,  it 
was  absorbed  by  the  sand  coating  which  had 
been  immediately  spread.  The  sand  used  was 
of  a  sharp,  gritty  nature,  entirely  free  from 
loam  and  moisture.  The  road  was  opened  to 
traffic  after  a  reasonable  amount  of  rolling, 
and  the  spreading  of  additional  sand  at  points 
showing  a  surplus  of  oil.  The  condition  of 
tlie  surface  then  improved  daily.  The  value 
of  this  method  of  repairing  roads  depends  on 
the  fact  that  an  oil  of  this  consistency,  when 
covered  with  a  layer  of  sand,  will  be  slowly 
drawn  to  the  surface  by  solar  heat;  conse- 
quently, work  of  this  class  should  be  done 
only  on  clear,  warm  days. 

The  experimental  work  done  by  this  meth- 
od, was  necessarily  crude,  owing  to  improper 
machinery,  etc.,  but  it  is  understood  that  heat- 
er tank  wagons  are  now  being  used  which  ap- 
ply the  oil  under  pressure,  and  thus  give  more 
uniform  results  by  eliminating  the  probablity 
of  having  a  varying  thickness  of  resurfacing 
material. 

It  is  essential  to  coat  everv  part  of  the  road 
with  a  layer  of  oil  of  uniform  thickness,  as 
points  not  coated  will  have  no  covering,  and 
those  receivin,g  an  excess  of  compound  will 
become  wavy  by  the  rolling  of  the  surface  un- 
der extreme  loads.  It  is  also  apparent  that 
the  surface  of  a  road  to  be  treated  by  this 
method  should  be  free  from  inequalities, 
thereby  removing  all  possibility  of  water  col- 
lectin.g  in  pools  on  the  surface.  Although  mi 
experiments  have  been  made  along  this  line, 
it  is  believed  that  if  a  light  coating  of  pea- 
size   broken   stone   is   applied    first,   and   then 


covered  w-ith  sand,  the  result  will  be  a  great 
improvement,  giving  a  better  and  more  lasting 
covering,  which  will  reduce  to  a  minimum  the 
tendency  to  creep  under  heavy  loads.  The 
asphaltic  oil-sand  covering  which  has  been  in 
use  for  one  year  indicates  that  fairly  good 
results  will  be  obtained  for  another  season. 
It  is  proper  to  assume,  then,  that,  under  nor- 
mal conditions,  the  life  of  roads  resurfaced 
by  this  particular  method  is  2  years,  after 
which,  with  the  addition  of  a  lighter  coating, 
it  is  claimed  that  the  life  can  be  extended  to 
4  years.  The  cost  of  the  compound  was  5  cts. 
per  gal.,  delivered,  and  the  total  cost  for  work 
of  this  class  was  about  9  cts.  per  sq.  yd.,  or 
an  average  of  i'A  cts.  per  sq.  yd.  per  year. 

By  far  the  greater  part  of  all  resurfacing 
work  on  roads  in  New  lersey  during  1910  was 
done,  or  at  least  started,  under  a  state  specifi- 
cation, which  called  for  the  spreading  of  4 
ins.  (loose  measurement")  of  l.'4-in.  broken 
stone ;  the  coating  of  the  stone  by  the  appli- 
cation of  heated  asphaltic  binder  to  the  sur- 
face: thorough  rolling;  the  addition  of  i^-in. 
stone,  or  screenin.gs,  and  sometimes  sand,  and 
continued  rolling  until  the  road  was  finished. 
Although  it  was  thought  that  excellent  results 
would  be  produced  by  this  method,  it  failed  to 
come  up  to  expectation. 

A  large  number  of  contracts  for  new  con- 
struction, as  well  as  reconstruction  work,  had 
been  entered  into  throughout  the  state,  when, 
in  the  middle  of  the  season,  it  was  decided, 
with  the  consent  of  all  interested  parties,  to 
change  the  contract  by  eliminating  the  use  of 
the  asphaltic  binder  specified  and  by  providing 
for  the  construction  of  a  water-bonded  mac- 
adam, and  the  application,  when  completed,  of 
"No.  4  Road  Oil''  to  the  surface.  In  every 
case  this  change  carried  with  it  an  allowance 
or  rebate,  on  the  part  of  the  contractor,  to  the 
state  and  county,  and,  at  the  same  time,  gave 
greatly  improved  results,  when  compared  with 
those  previously  obtained. 

That  part  of  the  original  specification  relat- 
ing to  the  qualities  of  the  asphaltic  binder  to 
be  used  was  prepared  by  an,  expert  chemist, 
and  called  foi*  heating  the  compound,  which 
was  shipped  in  tank  cars,  to  200°  F.,  after 
which  it  was  to  be  applied  to  the  road  by  a 
sprinkler. 

It  is  claimed,  by  the  parties  who  furnished 
the  asphaltic  binder,  that  the  cause  of  failure 
was  due,  not  to  the  chemical  proportions,  but 
to  the  physical  properties  of  the  compound, 
and  that  if  a  hard  binder,  without  being  "cut 
back''  or  fluxed  with  a  distillate,  had  been 
specified  to  be  applied  by  hand  after  heating 
to  .350°  F.,  the  final  results  would  have  been 
entirely  satisfactory.  This  claim  by  the  oil 
company,  how'ever,  is  not  in  accordance  with 
the  results  obtained  in  New  Jersey  during  the 
past  three .  years.  The  binder  used  during 
1909  was  not  a  "cut  back"  product,  yet  the 
results  were  worse  than  those  secured  by  the 
"cut  back"  compound  specified  in  1910.  Both 
products  were  of  about  the  same  consistency. 
According  to  the  opinion  of  the  chemist  re- 
ferred to  above,  one  of  the  causes  of  failure 
was  the  use  of  an  oil  having  a  paraffine  base, 
oils  of  this  type  appearing  to  lose  their  bind- 
ing properties  much  more  quickly  than  those 
having  an   asphaltic  base. 

It  is  possible,  however,  with  a  proper 
asphaltic  binder,  to  make  a  satisfactory  bitu- 
minous macadam  road  by  the  foregoing  meth- 
ods, as  shown  by  some  of  the  roads  con- 
structed ;  but.  to  secure  these  results,  it  is 
essential  to  have  experienced  men,  a  satisfac- 
tory distributor,  and  a  reliable  contractor.  A 
hard  binder,  heated  to  350°  F  and  applied  by 
hand,  should  not  fail  to  give  good  results. 

.■\lthough  the  results  obtained  after  chang- 
ing the  method  of  construction,  as  related 
above,  were  pleasing,  it  should  not  be  under- 
stood that,  in  the  opinion  of  the  .State  Road 
Department  of  New  Jersey,  or  the  various 
county  engineers,  this  is  the  most  desirable 
method  for  future  construction  work.  It  is 
Mr.  Epnele's  opinion  that  a  bituminous  bind- 
er of  some  kind  should  be  used,  and  that  a 
change  to  the  old  water-bonded  macadam, 
even  if  it  provided  for  the  application  of  a 
light  dust-laying  oil  to  the  surface,  would  be 
a  step  backward. 

The  State  Road  Department,  however,  was 
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111  a  peculiar  position.  uliu-|i,  in  justice  to  it, 
should  be  mentioiu-<l  li  j>  understood  that, 
in  an  opinion  given  hy  llic  Attoriiev-General 
of  the -State  to  the  Rnail  Uenartment  at  tin- 
time  a  change  of  itieth.Kl  of  construction  was 
being  considered,  it  was  held  that  the  Depart- 
n-ient_  would  be  justilud  in  modifying  the 
specifications  where  tlic  sole  object  was  to  im- 
proA-e  the  results  after  construction,  provided 
such  chauge  did  not  involve  an  addition  to 
the  original  cost;  but  that  a  change  at  an 
extra  cost  wouUl  not  b<-  lesally  justifiable 
without  canceling  cxi^tiiiK  contracts  and  re- 
advertising  for  bids.  L'ndcr  these  circum- 
stances, there  was  no  nthn-  course  to  follow 
than  the  one  adopted. 

The  average  cost  of  resurfacing  work  un- 
der the  original  specifications  was  .58  cts.  per 
sq.  yd.,  which  cost  included  the  necessary 
work  to  be  done  on  shoulders.  Deducting  the 
average  rebate  of  t!  cents  per  sq.  vd.  leaves  a 
net  cost  of  'r2  cts.  per  S(|  yd.  for  work  of 
this  class. 

MetrppoHtaii  Park  Dislnct.  Boston.  Mass.— 
Mr.  John  R.  Rabliii.  Chief  Engineer  of  the 
Metropolitan  Park  District,  stated  that  the 
results  obtained  on  work  of  surface  treatment 
with  tars  and  oils  have  ])een  .generally  ver\- 
satisfactory,  on  ordinary  macadam  and  gravel 
surfaces,  and  on  those  conslrucu-d  with  bitu- 
minous binders. 

The  work  was  begun  in  August.  Iinio,  when 
about  67,.5O0  sq.  yds.  of  macadam  roadway 
surface  was  covered  with  Tarvia,  Previous 
to  this  work,  very  little  expense  had  been  nec- 
essary on  these  roads,  except  the  cost  of 
watering,  as  they  had  been  liuilt  only  from 
four  to  five  years.  The  cost  of  watering  alone 
averaged  about  3%  cts.  ])er  sq,  yd.  of  sur- 
face per  year.  The  cost  of  this  first  work  of 
surface  treatment  with  Tarvi.-i  a\-eraged  iP/i 
cts.  per  sq.  yd.  including  labor  and  materials. 
The  details  of  this  cost  are  as  follows  ; 

I't-r  sq.  vd. 

Tarvia    $0.(1262 

Stout-    screenings    0.01S4 

Labor     0.0220 

The  labor  item  includes  preparing  the  road- 
way surface  and  applving  the  tar  and  screen- 
ings. 

When  it  is  taken  into  coiisideratiim  that  this 
work  acted  as  a  substitute  for  resurfacing, 
which  would  othiy-wise  have  liceii  necessary, 
and  also  eliminate3  the  sprinkling  with  water, 
it  is  evident  that  it  was  an  economical  method 
of  road  preservation,  provided  it  would  be 
effective  for  at  least  one  year.  That  this  has 
proven  to  be  a  fact  will  be  shown  by  the  costs 
of  maintenance  of  this  and  other  sections 
from  the  time  of  the  first  treatment  to  the 
present.  For  the  following  year.  1007.  the 
total  cost  of  repairs  and  re-treatments  of  the 
Tarvia  section  averaged  -T ..  cts.  per  sq.  yd. 
for  the  67..5O0  sq.  yds.  During  this  year 
about  1.50.000  sq.  yds.  additional  macadam 
road  surface  were  treated  in  the  same  mail- 
er at  a  cost  of  from  ."i>4  to  !l  cts.  per  sq.  yd., 
or  at  an  average  cost  nf  li'j  cts..  inchuling 
labor  and  materials. 

Besides  this  additional  Tarvia  work,  e.xperi- 
ments  were  made  with  other  materials  during 
1007.  About  2-2.a,00o  sq.  yds.  of  roadway-^ 
one-quarter  being  gravel-surfaced  and  three- 
quarters  macadam-surfaced  —  were  covered 
with  a  i-nixture  of  crudi-  water-gas  tar  and 
asphaltic  oil.  These  materials  were  mixed  in 
different  proportions  of  '_'.  •'!,  and  4  bbls.  of 
oil  to  (i  bbls.  of  tar.  The  results  obtained 
w-ith  this  material  were  more  in  the  nature  of 
dust  suppression  than  surface  preservation, 
as  it  contained  but  little  actual  liindin.g  proji- 
rties.  Better  results  =were  obtained  with  it 
n  the  gravel  surfaces  than  on  the  macadam. 
The  average  cost  was  4  cts.  per  sq.  yd.,  includ- 
ing materials  and  labor  for  one  application. 

Asphaltoilene,  an  asphaltic  oil,  was  used  on 
about  3-5,000  sq.  yds.  of  roadway,  one-half 
macadam  and  one-half  .gravel-surfaced.  This 
material  was  furnished  and  applied  for  6  cts. 
per  sq.  yd.,  the  only  other  expense  being  the 
sand  covering,  which  was  very  small.  The 
results  obtained  by  the  use  of  this  material 
were  very  satisfactory  and  economical,  as  in 
the  case  of  the  gravel-surfaced  road  it  was 
effective  for  two  ye."irs.  w-ith  practically  no 
expense    for   repairs   <liiring  that    period,   and 


llie  macadam  roadwa\  was  m,-iiiitained  during 
the  second  year  by  palrhing  and  some  slight 
re-treatments,  at  .-in  .-|\  erage  cost  of  3  cts.  per 
sq.   yd. 

During  the  next  .war.  lOOS.  aljoul  one-half 
()f  the  total  area  pre\ioiisly  surfaced  with  re- 
fined tar,  or  l-20,oiin  ,si|  \ds,.  w-as  re-treated 
with  the  same  material,  at  an  average  cost 
of  434  cts.  per  sq.  yd.,  and  the  remainder  kept 
in  good  condition  without  repairs.  About 
liO.OOO  sq.  yds.  addili.  inal,  of  this  same  class 
of  work,  were  done,  except  that  a  different 
brand  of  refined  tar  was  used.  The  average 
cost  of  this  additional  work  was  .j  cts  per  sq. 
yd.  About  one-quarter  r)f  the  area  surface- 
treated  during  the  previous  year  with 
asphaltic  oil  was  given  a  liglit  re-treatment  at 
a  cost  of  about  3  cts.  per  s(|.  \d.,  and  7.5.00II 
sq.  yds.  additional  were  laid,  at  a  cost  of  7 
cts.  per  sq.  yd.  Of  the  area  previously  treat- 
ed with  water-gas  tar  and  asphaltic  oil.  .53.00<i 
sq.  yds.  were  re-treated  with  the  same  ma- 
terial, and  46,000  sq.  yds.  adtlitional  were  laid. 
The  cost  of  both  averaged  3;-j  cts.  per  sq.  yd. 

A  new  combination  of  materials,  which  has 
been  used  to  a  considerable  extent  since,  was 
tried  in  this  -"ear  on  about  30, 11(10  s(|.  yds.  of 
macadam  surface.  It  consisted  of  00  per 
cent  refined  tar  and  10  per  cent  residual 
.-isphalt.  The  cost  of  this  work  averaged  .5'/!' 
cts.  per  sq.  yd.  The  results  obtained  with 
this  material  appeared  to  be  superior  in  some 
respects  to  those  with  the  tar  alone. 

During  1909  and  1910,  the  tar  surfaces  have 
been  maintained  in  good  condition  .generally 
by  re-treatments  with  the  tar  and  asphalt  mix- 
ture, at  the  rate  of  about  once  in  two  years, 
at  an  average  cost  of  (i  cts.  per  sq.  yd.  for 
each  re-treatment,  and  the  asph.-iliic  oil  sur- 
faces have  required  about  the  same  attention 
and  at  the  same  average  cost.  Where  traffic 
conditions  are  extremely  se\ere.  more  fre- 
quent repairs  are  required,  and  the  average 
cost  will  vary  up  to  6  cts.  per  sq.  yd.  per 
year.  Where  the  macadam  surfacin.g  is  con- 
structed with  a  bituminous  binder,  the  sur- 
face, or  painting  coat,  is  also  required  from 
time  to  time.  hut.  as  stated  previously,  not 
as    frequently. 

Mr.  Rablin  states  that  it  appears  fri'iii  these 
tests  of  the  past  five  years  that  surface  treat- 
ment of  macadam  and  gravel  road  surfaces 
with  refined  tars  and  .-isphaltic  oils  has  been, 
up  to  the  present  lime,  an  effective  and  eco- 
nomical method  for  the  prescr\-ation  of  road 
surfaces  subjected  principally  to  an  automo- 
bile traffic,  which  was  the  class  of  trafllic  un- 
der  which  these  tests  have  been   made, 

Haltiinore.  Md. — The  followin.s  is  ;i  descrip- 
tion given  liy  R,  K.  Complon,  .Assistant  City 
Engineer  of  the  nu-thod  used  in  Baltimore  of 
applying  a  surface  tre.itnient   of   oil 

Where  the  origin.-il  road-bed  was  in  good 
condition  for  any  material  ilislancc.  aiK.!  re- 
quired no  new  stone  for  resurfacing,  the  sur- 
face treatment  was  tried.  The  old  road-bed 
was  thoroughly  cleaned  with  wire  brooms, 
.-ind  all  dust.  dirt,  and  foreign  material  w-ere 
removed,  .\  coating  of  Fairlield  .\nti-Dust. 
a  local  material,  heated  to  a  temperature  of 
190°  P..  was  then  .-ipplied.  to  ihc  extent  of  >j 
,gal.  per  sq,  yd.  of  surface,  and  was  thoroughly 
broomed  in.  About  two  hours  was  allowed 
for  the  bitumen  to  set  and  penetrate,  after 
which  the  surface  was  covered  with  a  layer  of 
.granolithic  from  •:.<  to  '  j  in.  in  ^'\/x.  ami  then 
thoroughly   rolled   with   a    12-ton   roller. 

The  cost  of  flushing  ■!,021  sq.  yds.  of  sur- 
f.-ice  was  l.'!,29  cts.  per  sq.  yd,,,  itemized  as 
follows: 


l.al.or 


Cls.  per 

sq.  yd, 

.  .  .     r,.oo 


Stori..    3.0.1 

Rolling   \.M 

Kinder    I!.!.'. 

(;oal     0.3.-, 

HauliriK    biniler    O.l.j 

Iiuidt-nt.il.s,    inrludin^   supplies  and    repairs 

to    plant    0.14 

Total     13.29 

The  surface  treatment  was  only  used  where 
the  original  section  w-as  in  fairly  good  con- 
dition, in  order  to  prevent  raveling,  and  at 
the  same  lime  to  allay  the  dust  nuisance.  A 
recent  inspection  of  the  road,  after  it  had  been 
subiected   to  a  hea\y    fall  of  snow-,  a   sudden 


thaw,  and  freeze,  in  succession,  showed  that 
the  surface  treatment  has  served  the  purposes 
for  which  it  was  intended.  Where  the  ma- 
chines had  worn  a  rut  through  the  snow  and 
ice  to  the  surface,  the  road  showed  some 
signs  of  raveling,  but  this  defect  can  be  cor- 
rected at  small  expense  in  the  spring.  Every 
machine  and  vehicle  followed  this  same  rut 
for  weeks,  so  that  there  must  have  been  an 
enormous  wear  on  the  surface  for  a  width 
of  only  about  G  in, 

Bronx  Borough.  .Vcif  )'ork. — A  surface 
treatment  of  oil  and  sand  was  used  in  con- 
nection with  experiments  on  White  Plains 
.\venue.  Borough  of  the  Bronx.  The  des- 
cription and  detailed  cost  was  given  by  Wil- 
liam PT.  Connell,  Assistant  Commissioner  of 
Public  Works,  Borough  of  the  Bronx,  New 
York. 

The  Standard  Oil  Co.'s  sand-surface  method 
w-as  used.  This  part  of  the  road  was  an  old 
strip  of  w-ater-bound  macadam.  '  It  was  swept, 
and  then  Standard  Oil  Co.'s  Binder  A  was 
applied,  the  quantity  lieing  3,4  gal.  per  sq.  yd. 
Over  this  was  spread  a  thickness  of  about 
1  in.  of  sand,  w-hich  was  lightly  rolled.  The 
cost  per  square  yard  w-as  as  follows : 

Per  sq.  vd. 

Sand   course    $0.17S 

Hauling   binder    0.0()2 

Tar    heater    0.001 

Fuel     0.021 


Total     $0,202 

The  cost  of  the  sand  course  w-as: 

Per  sq.  yd. 

Labor     $40.45     $0,086 

Sand,   10  eu.    vd.,   at   $1.21 12.10       0.026 

Binder,    3S4    gal.,    at   $0.08 30,72       0.066=" 

407    sq.    yd.,    at    $0.17S $83.27     $0.17.S 

*0.S2  gal.  per  sq.  ytl. 

The    working    force   and    time    was    as    fol- 
lows : 

No.  Hours.  Rate.    Totals. 
.00  $7.00 


Foreman    1 

Cleaning  niaeadam    ....  3  24 
Pouring     and     ean-.\-ing 

binder    4  40 

Heating  binder  2  20 

Sprtadin.g   sand    3  21 

Tamping    1  2 

Rollerman     1  G 


6.7.5 

11.25 

5.90 
2.25  0.56 

4.50  3.37 


2.26 


2.2a 
2.25 


467   SI),   yds.    at  $0.086 $40.45 

The  actual  time  of  laying  the  sand  course 
w-as  'I'/j  days  (gang  time),  or  an  average  of 
187  sq.  yds.  per  day,  including  cleaning  and 
brooming  obi  macadam.  The  temperature, 
weather,  etc.,  at  the  time  of  the  work  was  as 
follows : 

Temperature. 
Date,    liiin.  '.Fa.m.     noon.     3  p.m.  Weather 

Oct.    IS,    begun,,.,     .-.il'  nr,"  66°  Clear 

.■Del.    lit    r.i)-  6.->°  68°  Clear 

Oct.    21.    linish .'..'1°  '•:"  59°       Cloudv 


I-'.xperiments  are  being  made  b.\-  the  Chicago. 
Burlingum  &  Ouiucy  R.  R.  with  an  attach- 
ment for  removin.g  nuts  from  track  bolts. 
The  atachment  is  applied  to  common  track 
drills.  The  drill  and  bits  are  removed  and 
a  wrench  substituted  in  their  place.  After 
the  nuts  have  been  loosened  with  a  common 
track  w-rcnch  they  can  be  removed  and  re- 
placed with  this  attachment  much  quicker  than 
can  be  done  by  hand  in  the  usual  way.  It 
is  especially  convenient  in  putting  on  nut 
locks.  While  but  a  few  tests  have  been  made. 
the  results  obtained  so  far  have  been  satis- 
factorv. 


Topogr.-iphers  of  the  United  States  Geolog- 
ical .Survey  have  mapped  more  than  one- 
third  the  area  of  the  United  States.  De- 
tailed topographic  maps  are  prepared  as  the 
surveying  progresses.  The  maps  represent 
areas  called  (|uadr.-iiigles,  and  show,  by  a 
system  of  conlour  lines,  all  topographic  fea- 
tures, givin.g  elevations  as  determined  by  the 
Survey's  spirit  level  w-ork.  The  quadrangles 
are  areas  limited  by  parallels  of  latitude  and 
meridians  of  longitude  and  differ  in  size  with 
the  latitude  of  the  areas  and  with  the  scales 
of  the  maps.  Every  year  during  the  open 
field  season  the  government  topographers  sur- 
vey, in  very  accurate  detail,  from  2.5,000  to 
.■50.11(111  sipiare  miles. 
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Method  of  Using  Corrugated  Iron  Cul- 
vert Pipe  for  a  Water  Sup- 
ply Intake.* 

The  growth  of  Inisiiioss  ol  tho  llartldiil 
Electric  Light  Co..  Hartford,  Conn.,  during 
the  p.TSt  seven  years  has  called  for  a  continual 
enlargement  of  their  Hulch  Point  Tower  Sla- 


Co..  Canton.  O.,  was  selected  for  this  purpose 
as  it  ai)parently  offered  many  advantages  for 
this  class  of  vvork.  It  is  mantifacturcd  oi  spe- 
cial rust  resisting  metal,  is  heavily  galvanized, 
is  corrugated  to  give  it  strength  and  is  light 
and  easily  handled. 

It  was  necessary  to  ni.-dvc  up  ihc  pijie  under 
water,  using  divers   lor  tins  purpose  and  ease 


an  excess  anioimt  of  cement  being  used  to 
insure  a  reasonably  tight  joint. 

As  the  pipe  is  buried  in  the  river  bottom 
and  there  is  no  appreciable  pressure  it  is  not 
necessary  to  have  the  joints  tighter  than  is 
retiuired  to  prevent  the  infiltration  of  sand. 
After  the  pipe  was  laid  in  the  trench  the  lat- 
ter was  back  filled  to  provide  mechanical  pro- 
tection to  the  pipe  and  the  former  intake  was 
convcrteel  into  a  closed  chamber  to  exclude  un- 
fillercd  river  w'atcr. 

Since  this  installation  was  completed  about 
Jan.  1  of  thi.s  year  it  has  been  constantly  in 
use  without  a  moment's  interruption  and  with 
remarkable  results  as  lo  volume  and  quality  of 
water  handled  and  the  troubles  from  condens- 
er maintenace  have  been  entirely  overcome. 


Fig.    1 — Filter    Crib    Before    Sinking,    Showing    Cutbcard   Section   of   Pipe   in    Place. 


tion.  The  builduig  of  this  plant  was  started 
in  1904  with  an  installed  capacity  of  about 
2,500  K.  W.  and  is  now  being  increased  to 
bring  the  total  installed  capacitv  up  to  about 
17.000  K.  W.  Westinghouse  Church  Kerr  & 
Co.  have  been  the  engineers  and  constructors 
of  this  plant  from  the  beginning. 

While  the  location  of  the  plant  at  Dutch 
Point  is  exceptionally  advantageous,  the  dis- 
charge of  a  large  city  sewer  entering  the 
Connecticut  River  just  above  it  has  always 
fouled  the  condensing  circulating  water  and 
this  became  more  and  more  objectionable  as 
the  business  of  the  company  grew  and  the  sta- 
tion  load  increased. 

The  river  is  not  more  than  10  ft.  deep  at 
low  water  where  it  flows  past  the  plant  and 
the  amount  of  solid  matter  wdiich  entered  the 
intake  or  got  through  the  screens  and  lodged 
in  the  condensers  was  so  great  and  its  char- 
acter so  offensive  that  the  operation  of  clean- 
ing them  was  not  only  disagreeable  and  un- 
healthy but  had  to  be  repeated  every  few  days. 

The  original  intiike  was  provided  with  a 
screen  chamber  fitted  with  several  sets  of 
movable  screens  in  the  usual  way  which 
strained  out  so  much  solid  matter  that  the 
flow  of  w-ater  through  them  was  seriously  ob- 
structed and  it  was  often  difficult  to  get  a 
supply  adequate  for  the  condensers,  even 
though  the  screens  were  frequently  cleaned. 

In  connection  with  the  recent  enlargement 
of  the  plant  to  about  17,000  K.  W.  capacity  it 
was  decided  to  work  out  a  plan  of  intake  fil- 
tration which  had  proved  successful  on  some 
of  the  western  rivers  though  on  a  somewhat 
smaller  scale.  This  was  to  utilize  the  sand  of 
the  river  as  a  filter  bed  and  was  effected  by 
sinking  a  crib,  30  ft.  square  and  9  ft.  high,  be- 
low the  surface  of  the  river  bottom.  The  crib 
then  became  a  filter  box  surrounded  by  stone 
and  covered  with  sand.  Fig.  1  shows  the  crib 
before  sinking  with  the  outboard  section  of 
the  pipe  in  place. 

In  order  to  secure  a  suitable  location  for 
this  crib  it  was  found  necessary  to  locate  it 
about  500  ft.  out  in  the  stream  opposite  the 
plant  and  the  engineers  were  confronted  with 
the  problem  of  connecting  this  crib  in  a  suit- 
able manner  with  the  condenser  intake,  .\fter 
much  consideration  "Acme''  (Nestable)  cul- 
vert pipe  manufactured  by  the  Canton  Culvert 


of  handling  became  of  great  nnportauce.  The 
pipe  is  GO  ins.  in  diameter  and  lies  in  a  trench 
dredged  in  the  bottom  of  the  river,  the  bot- 
tom of  the  pipe  being  10  ft.  below  the  natural 
bed  of  the  stream  and  runs  from  the  center 
of  the  crib  to  the  former  intake  chamber  with 
one  right  angle  bend  looking  vtp  at  the  shore 
end.  Figure  2  shows  the  land  end  of  the 
pipe  with  the  elbow  in  place  all  ready  to  be 
sunk  into  position. 

This  60  inch  pipe  is  made  up  of  No.  12  gage 
corrugated  galvanized  plates  of  "No-Co-Ro" 
mt'tal  and  is  made  up  in  the  factory  in  semi- 
cylinders  with  Hanged  edges.  The  plates  com- 
posing the  straight  run  of  pipe  are  joined  up 
by  bolting  together  the  projecting  side  flanges 
and  by  bolting  the  overlapping  girth  joints 
which  in  the  top  sheets  come  half  way  between 
those  in  the  bottom  sheets,  thus  1)reaking 
joints  in   every   section. 

In  putting  in  this  pipe  the  plates  were  thus 
joined  together  above  water  to  make  sections 
of  pipe  about  50  ft.  long  which  when  laid  in 
the  trench  required  only  one  joint  to  be  made 


Methods    of    Keeping    Costs    by    the 

Engineers  of  the   Pittsburg 

Filtration  Works. 

The  methods  and  cost  of  constructing  the 
filtration  works  for  the  new  Springfield,  Mass.. 
water  supply  were  given  in  an  article  by  Mr. 
Charles  R.  Gary,  published  in  our  issues  of 
Jan.  18  and  25  and  Feb.  1,  1910.  In  the  dis- 
cussion of  this  paper  Messrs.  Morris  Knowles 
and  Frederick  E.  Field,  respectively  chief  en- 
gineer and  principal  assistant  engineer,  Bureau 
of  Filtration,  Pittsburg,  Pa.,  outline  the  meth- 
ods accomplished  by  them  in  keeping  the  con- 
struction costs  of  the  $O,O0O.00(t  filter  plant 
recently  built  at  Pittsburg  under  their  direc- 
tion. We  give  the  principal  parts  of  this  dis- 
cussion as   follows: 

MICTHODS   OF  COST    KEEPI.XG. 

The  method  of  cost  keeping  which  the 
author  employed  on  this  work,  and  which 
gave  such  satisfactory  results,  is  practically 
the  same  system  which  was  adopted  and 
used  by  the  engineering  force  of  the  Bureau 
of  Filtration  of  Pittsburg.  Pa.,  during  the  en- 
tire period  of  construction  of  the  Pittsburgh 
Filtration  W^orks,  from  1905  to  1910  inclusive, 
costing  about  $(5,500,000. 

On'  the  "Pittsburg  work  there  was  what  wa& 
known  as  the  ''Central  Force  .\ccount  Di- 
vision," with  a  man  in  charge,  under  whom 
were  both  office  and  field  clerks.  Prior  to 
the  beginning  of  work  on  any  contract,  a 
"Distribution  of  .\ccount"  sheet  was  made  out, 
in  which,  similar  to  the  method  employed  by 
the  author,  the  work  on  any  contract  was 
first  noted  by  its  'Ttem,"  then  subdivided  un- 
der lettered  "Sections"  and  numbered  "Sub- 
sections,"  to   indicate   the   class   of   vvork   and 


Fig.  2 — Shore  End  of  Pipe  Intake  Ready  to  Be     Sunk   into   Place. 


•Furnished  liy  Henry  A.  Kent.  Virc-Presiilcnt, 
We.stingliouse.  Church.  Kerr  &  Co.,  New  Yrirk, 
N.  T. 


up  under  \v:itcr  in  each  length.  Figure  3 
shows  sections  of  the  pipe  on  the  raft  ready 
to  lower  into  place.  Before  bolting  up  the 
sections  of  pipe,  both  the  longitudinal  and 
girth   seams   were   filled   with   Slaters  cement. 


the  detailed  cost  of  all  plant  materials  and 
labor  chargeable  to  that  particular  item.  With 
this  as  a  basis,  other  printed  forms  were 
adopted,  upon  which  the  daily,  monthly  and 
final  accounts  were  made  out,  cither  in  detail 
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Form  V  No,  IS 

Contract 

Uescription  . 


/" Subsec 

(oncrcle  in  X'aullins 


-i;      .  Date 
Si^iiiatiirc 


tcittbcv 


Work 

PrOgri.  <:: 

Material  Used 

Cost 

Plant  ami  Tools 

Cost 

Class  of  Labor 

Rate 

Tiiiit 

Total  Tiirc 

Delivering 
materials 
and  trans- 
porlins 

/'lacing    

Finishing  

IGo.ii  ill.  yds 

St:t  soiks  cem. . 

Haines  Mixer   \ 
Cableivay ' 

« ,,- 

I'Orcman    ,. 

/.,i(.......      

Boy 

Foreman    .  . 
Fini-ihcr-' 

.ill 

;.; 

i.ii, 

III' 

'4 
.'jli 
111 

Fig.  1. 


or    ill    siiiiimarizeil 
sample  forms.  Figs 


desired.       (See 


1.  -2,  :i.  4  and  ."). ) 
he  fieW  force  account  clerlss,  on  their  hi- 
dail\-,  or  more  frequent,  trips  aliout  the  work, 
ohtained  records  of  the  nuni1)er  and  wages  of 
men  employed  on  the  various  sididivisions  of 
ihc  work,  the  plant  and  material  used,  the 
materials  and  supplies  received,  etc.  Further- 
more, each  inspector  on  the  wnrk  was  re- 
quired to  keep  a  dail>'  diary,  in  wliich  was 
recorded  in  detail  the  force,  hihur  and  mate- 
rials used  upon  the  work  for  whicli  he  was 
responsihle,  together  with  tlic  (piantity  of  work 
done  on  each  suhdivision  of  the  work  durin.g 
that  day.  These  diaries  were  handed  in  each 
day  to  the  "Central  Force  .\ccouiit  Division" 
which  was  thus  enabled,  li,\  the  data  obtained 
by  its  own  clerks  and  the  regular  inspectors, 
to  record  and  summarize  the  costs  of  the 
work. 

At  the  end  of  each  nionili.  Ilie  quantities  of 

work  done,  as  estimated  by  the  force  account 

clerks  and  the  inspectors,  were  checked  by  the 

eii.aineer's  monthly  estimate  of  ([uantities,  thus 

Miniating  error  and  balancing  the  cost  of  work 

r>    date.      I:    was    not.    however,    practical    to 

'.dance    monthly    the    large    items   of   general 

\pensc    and    plant      cliarges,      such    as    stati 

iiarges  of  the  administrative  force,  office  e.x- 

I'cnse,    plant   charges    of    cableu-ays,    derricks, 

4iops,   interest   charge.--,   etc.,   and   these   were 

qiportiuned  at  the  end   of  the  work. 

Figure  1  illustrates  the  nsn.tl  "i-in.  by  8-in. 
"Time  Card,''  as  filled  out  by  the  "lield-force- 
iccount  clerk,"  with  data  obtained  personally 
.ind  from  the  regular  inspectors'  diaries. 

Figure  2  gives  a  typical  "Monthly  .Summary 
if  Force  Accounts"  for  one  item  of  the  work 
( i.  e.,  concrete  in  vaulting).  This  illustrates 
how  the  daily  record  of  labor  and  material 
costs,  obtainc'd  from  the  -"i-in.  Ijy  8-in.  cards 
noted  above  was  assembled  under  the  im- 
portant subdivision  at  the  end  of  each  month. 
Fi.gure  3  gives  the  method  of  computing  the 
"Cicncral  Cliar.ges"  and  "Material  Costs," 
which  are  added  to  the  data  given  on  sum- 
mary  in   Ffg,  2. 

Figure  1  shows  the  gr.iuping  of  the  dala 
i'btaiiK-d  from  the  "Mniuhly  Snmmary  _of 
b'orce  Account"  sheet,  sliowti  in  Fig.  'J,  for 
the  Semi-Annual  Sumniar.\  of  horce  ,\c- 
counts." 

Note  that  the  "Unit  Co^t"  of  the  concrete 
in  vaulting  from  this  sheet  agrees  with  the 
"Unit  Cost"  given  in  table  Xo.  1,  after  de- 
.hicting  the  cost  of  "Forms,"  given  in  a  foot- 
note. 

Figure  -"i  shows  the  assembling  of  the  dis- 
tributed "Monthlv  Estimate-  of  the  Fngincers" 
with  the  "Unit  Cost,"  obtained  from  the 
"Force   Account   Records," 

The  results  of  thi>  systematic  method  of 
cost  keeping  were  of  value  in  several  ways. 
First.  The  engineering  force  was  enabled  to 
have  dailv  and  monthl.\-  records  of  the  cost 
of  the  w(3rk,  in  as  luuch  or  as  little  detail  as 
desired,  the  current  data  not  including  "Gen- 
eral   Charges." 

Second.  A  check  was  secured  on  such  items 
of  "Extra  Work"  as  were  executed  by  the 
contractor  and  paid  for  on  the  "cost  plus  a 
percentage    method."    claims    for    which    were 


>t     iirntnptly 


the 


)re(|iieiitl.\ 
tractor. 

Third.  An  official  .iiid  perni.nient  record  nl 
the  cost  of  the  wnrk  was  nbtained  with 
suitable   allowances    for   "Ceneral    Expense  " 

Fourth.  \  valuable  aid  fnr  estimating  tin- 
cost  of  future  work  was  thus  jilaced  at  the 
disposal   of  all   thus  interested, 

.4ll  these  cost  records  were  nbtamed  by  the 
engincerin.g  force  alone,  and  withiuit  any  as- 
sistance from  tlie  contractor,  who  was  adverse 


fercnces  in  aceoitnts  were  slight  .ind  occurred 
largely  upon  items  other  than  labor,  where 
the  full  details  were  naturally  not  known  to 
the  engineers.    The  differences  arc  as  follows: 

Chi  pay-roll:  Engineers'  account,  U.-'ld  per 
cent  higher  than  contractcir. 

On  materials,  plant,  sub-contract  zvork,  etc.: 
Engineers'  account,  f<:!.'!o  per  cent  lower  than 
contractor. 

On  total  cost  of  ti.'ork:  Engineers'  account, 
■io/\*)  per   cent   lower  than   contractor. 

We  have  been  especially  interested  in  the 
statement  that  the  "General  hlxiieiise"  amount- 
ed to  !-!.!»  per  cent  of  the  other  costs  of  the 
work.  The  early  filtration  contracts  at  Pitts- 
burg, valued  about  $-"),."iOO,uiiO,  had  a  total  gen- 
eral plant  and  administrative  expense  of  about 
10  per  cent,  of  which  (i..">  per  cent  was  for 
plant  charges. 

The  item  for  grubbing  is  very  instructive, 
for  it  may  commonly  lie  said  that  estimates 
for  such  work  are  usually  too  low.  Much 
also  depends  upon  the  detailed  character  and 
extent  of  the  work  required.  Some  work  un- 
der the  oljservation  of  one  of  the  writers  was 
originally  estimated  to  cost  an  average  of  $(i7 
per  acre  ;  while  present  records,  covering  l4-"i 
acres  out  of  a  total  of  :i!)l)  to  lie  done,  show 
the  actual  cost  to  run  about  $l'J(i  per  acre, 
including  general  expenses.  This  also  in- 
cludes cost  of  cutting  and  piling  cord  wood, 
about    one-fifth    of    the    total    co-t,    which    in 


TABLK   I.— 1J(  i.MPAl^.VTU'i 


Class    of    WoiU, 


;T; 


.srl'.lNtJFIlCLD  ANti  PITTSBfltG  (COXTnACT  111  FILTRA- 
TION   WORI-C.S. 


•fnioret' 
Walls 


(Concrete 
Piers. 


(.""on  Crete 
Vaulting. 


Filler  Materials. 


tM.'intiiv,  ru    v.ls :;.!i:!:i  IO..-.tU     l.M     2,.siij 

rnit  cost.  ,,,„ ■»•"....:;    ?2.:ii    ,»;i;.i.'    *4,ii;i 

fJeneral  expense   n.i:-      '0.17       ii.t,      Mi..,.- 

Plant  charge    "■^'l      "■--'.      '[^^l     .."■-7. 

Coiierete    inalt.-ricils    --ST     -l.ii:;       ^.N.      -l,.s:: 

Forms,  labor  and  uialfiials,  ,        "JJ  l.:lij  •    • 

Concrete,  mixing  and  plaeins        ii,7',     ''u.:)'.!       o.r,.,     -'l.tM 

Expense  at  pit 

Teaming  to  screens 

Screening  and   washing 

Placing    in    Hlteis 

*Ineludes   both  s.iii.l   and   .er.ivel 

Note: — (M  Includes  estimaled  paymnit  on  IkjioIs,  _ 
labor  for  forms,  (M  Forms  for  liltiT  loof  eost  $1,7.1: 
50.045  per  square  toot  of  roof.  Forms  for  filter  cost 
burg  =  .$0,043  per  squaie  fool  of  roof,  (  •(  Material 
("I  Wa.ge  cost,  hauling  and  jilaein.i;  in  fillers,  iic 
sand  to  be  furnished  under  conirael.  i^i(_'ost  basei 
be  furnished  under  contract. 
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I  based  on  two-fifths  of  total  quantity  of 
II!  chree-fifths  of  total  <iuantity  of  gravel  to 


to  giving  any  inforniation  of  this  character. 
Notwithstanding  the  difliculties  of  obt:iining 
the  desired  informalion  under  these  condi- 
tions, a  general  check  on  the  accitT:icy  and 
correctness  of  thv  work  was  liii:illy  secured. 
Before  the  liiial  setllenietit  of  the  e:irlv  iiltra 
lion  contracts,  aggregating  $."i.."in(l,iiiiii.  an  audit 
of  the  contractor's  books  was  m;i(lc.  and  in  ihi-- 
way  the  stated  actual  cost  of  the  work,  indi- 
cated by  the  contractor'^  own  records, 
obtained   bv    the   engineering    fnrce.      The 


was 
dif- 


somc  few  cases  has  amounted  to  2(111  cords 
per  acre.  The  work  includes  all  cutting  of 
roots,  allow'ing  trees  to  ])iill  out  stumps  as 
tlicv  fall  over,  the  blowing  out  of  some  old 
stutnps  left  by  previous  limber  work,  and 
the  grubbing  out  of  all  undcrbru-h  ;ind  roots, 

CONCRETE   ^I,^so\K^ 

In  reviewing  that  part  of  the  author's  paper 
conccrnin.g  concrete  masonry,  the  writers  have 
been    especi;illy    interested    in    lite    plant    used. 
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the  methods  employed  in  doing  the  work,  and 
the   results   and   costs. 

It  may  perhaps  be  granted  that,  at  the 
Springfield  Filtration  Piant,  the  derrick  sys- 
tem of  handing  the  work,  all  other  conditions 
considered,  may  have  been  the  most  economic- 
al.—due  to  the  lesser  first  cost  and  the  possi- 
bility of  later  disposing  of  the  derricks  ad- 
vantageously. But  the  cahleway  system  has 
been  found  advantageous  on  work  of  approxi- 
mately the  same  size,  and  especially  efficient 
on  larger  works  of  construction,  where  the 
first  cost  of  plant  is  secondary  to  rapidity  of 
progress,  adaptability  for  many  classes  of 
work,  non-interference  with  progress  of  dis- 
sociated items  of  the  work,  and  simplicity  of 
operation. 

We  do  not  agree  with  the  author's  statement 
on  page  33,  "It  would  not  be  practical  to 
utilize  the  cableway  for  this  purpose,"  viz., 
in  setting  or  removing  forms  or  transferring 
them  from  one  filter  to  another.  Our  experi- 
ence and  knowledge  of  the  filtration  work  at 
Philadelphia,  Washington,  D.  C,  and  especial- 
ly at  Pittsburg,  indicates  that  the  cableway  is 
most  exceptionally  adapted  for  economical 
handling  of  forms;  in  fact,  in  the  Pittsburg 
work,  forms  were  seldom  handled  in  any  other 
manner.  It  would  be  interesting  to  know 
whether  the  erecting  of  the  hoisting  engine 
and  the  subsequent  operation  of  it  upon  the 
"green"  or  recently  placed  concrete  in  the  fil- 
ter roofs  was  not  taking  more  than  a  reason- 
able risk  toward  developing  cracks  in  the  roof, 
even  if  not  endangering  the  strength  of  the 
vaulting,  due  to  eccentric  loading  or  vibra- 
tion. 

Tlie  author  states,  on  page  34.  "Two  der- 
ricks could  handle  the  concrete  as  fast  as  a 
single  cable  could" ;  and  on  page  33  gives  "125 
to  150  cu.  yds.  as  a  large  day's  work."  On 
the  Pittsburg  work,  one  cableway,  on  Con-  | 
tract  No.  2,  Filtered  Water  Reservoir,  with 
a  span  of  about  300  ft.  and  a  distance  of 
about  1,000  ft.  from  the  mixer,  placed  '289  cu. 
yds.  of  concrete  in  a  ten-hour  day.  On  Con- 
tract No.  11  Ten  Slow  Sand  Covered  Filters. 
a  cableway  with  500  ft.  span  and  a  distance 
of  over  1.000  ft.  from  the  mixer,  placed  43'J 
on.  vds.  of  concrete  in  a  ten-hour  day.  On 
this 'later  contract,  the  single  cableway  placed 
31.200  cu.  vds.  of  concrete  from  April  to  Octo- 
ber, 1909,  both  inclusive  ;  or  an  average  of  180 
cu.' yds.  per  day,  based  on  25  working  days 
per  month. 

PITTSBURG    FILTERS,    CONIR.».CT    NO.    II. 

.A.S  we  shall  refer  to  this  latter  contract  in 
comparing  cost  items,  a  brief  description  of 
this  work  mav  be  of  interest :  it  is  more  nearly 
comparable  to  the  Springfield  work  m  size  and 
quantities  than  the  work  under  Contract  No.  1. 

Contract  No.  2  comprised  10  one-acre,  slow- 
sand-covered  filters,  arranged  in  two  rows  of 
5  filters,  between  which  is  a  covered  operatmg 
gallery. 

The  north  wall  of  the  filters  is  parallel  to 
and  about  50  ft.  from  the  center  hne  of  the 
south  bank  of  a  large  sedimentation  basin. 
The  east  wall  is  within  50  ft.  of  a  row  of  large 
trees  bordering  a  large  private  estate.  The 
west  wall  at  one  point  comes  within  2o  ft.  ot 
a  macadam  road  open  to  travel.  The  south 
wall  extends,  for  a  considerable  length,  at  a 
distance  from  25  to  50  ft.  from  the  edge  of 
an  important  and  much  traveled  road,  upon 
which  electric  cars  pass  at  intervals. 

South  of  this  road,  and  parallel  to  it,  there 
are  the  four  tracks  of  the  Western  Pennsyl- 
vania R.  R.,  and  about  500  ft.  south  of  this  is 
the  bank  of  the  .-Mlegheny  river,  from  the  bed 
of  which  all  sand  and  gravel  for  concrete 
and  filter  material  were  obtained.  It  is  evi- 
dent th.at  the  contractor  was  considerably 
cramped  in  his  operations;  in  fact,  it  was 
necessary  for  him  to  place  one  line  of  cable- 
way  tracks  considerably  within  the  outside  line 
of 'the  south  wall  of  the  filters. 

All  concrete  materials  were  brought  to  the 
receiving  bins  of  a  concrete  mixer  of  the 
Hains  type,  located  on  the  river  bank;  there 
mixed  and  transported  on  flat  cars,  by  dinkey 
engine  haulage,  through  a  subway  beneath 
the  Western  Pennsvlvania  tracks,  to  a  point 
where  the  buckets  of  mixed  concrete^  could 
be  lifted  from  the  cars  by  the  cableway. 
Three   and   one-half   cu.   yd.   hopper   concrete 
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buckets  were  used,  and  it  was  in  a  large  meas- 
ure due  to  this  type  of  bucket  tliat   such  ex 
cellent  progress  was  made. 

FILTER    M.\TERIAL. 

The  author  evidently  experienced  the  usual 
difficulties  met  with  by  contractors  in  furnish- 
ing filter  material,  although  in  his  case  the 
local  conditions  were  apparently  especially 
severe.  Similar  difliculties  of  experimental 
trying-out  methods  and  .-irrangemcnts  and 
large  waste  of  original  product  arc  to  be  ex- 
pected and  should  be  planned  for.  A  brief 
description  of  the  plant  and  method  employed  . 
by  the  contractor  for  furnishing  filter  sand 
and  gravel  for  the  Contract  No.  11.  Pitts- 
Inirg.  is  given,  to  illustrate  this  one  feature 
of  The  work  at  Pittsburg. 

The  specified  requirements  for  filter  sand 
and  gravel  for  the  Pittsburg  work  did  not 
differ  materially  from  those  at  Springfield. 
The  mixed  sand  and  gravel,  brought  up  from 
the  bed  of  the  river  by  the  bucket  conveyor, 
of  the  usual  type  of  Ohio  river  ladder-sand- 
digger,  was  first  thrown  upon  grate  bars, 
spaced  5  ins.  apart,  which  removed  all  large 
stones.  At  this  point  a  4-in.  stream  of  water, 
from  a  pulsometer  pump,  having  a  capacity 
of  420  gals,  per  minute,  was  played  upon  the 
material,  washing  it  into  a  cylindrical  screen- 
ing tube,  3J2  ft.  in  diameter.  Through  the 
center  of  this  tube,  which  was  evolved  at  a 
rate  of  14  revolutions  per  minute,  there  was 
a  4-in.  perforated  pipe,  supplied  with  water 
under  35  lb.  pressure,  which  furnishes  the 
second  and  final  washing  of  the  gravel  on  the 
dredge. 

The  first  section  of  this  screen  was  4.50 
ft.  long  and  had  ■3/16-in.  mesh,  which  re- 
moved the  No.  4  gravel  and  sand.  Outside 
of  this  screen  there  w-as  a  screen,  with  J/^-in. 
mesh,  which  separated  the  No.  4  gravel  from 
the  sand.  The  No.  4  or  finest  gravel  was 
carried  by  a  belt  conveyor  to  the  rear  of  the 
boat,  where  it  was  dropped  into  wheelbarrows 
and  thus  loaded  into  a  barge. 

The  sand  was  carried  by  a  chute  to  the 
,  sand-washing  tank,  consi-sting  of  a  box  about 
ti  ft.  square  and  5  to  6  ft.  deep,  having  a  false 
bottom  of  perforated  plate,  supported  about 
12  in.  above  the  bottom  of  the  tank.  Water 
pumped  into  this  lower  compartment  passed 
up  through  the  perforated  plate  and  the  sand 
above  and  overflowed  a  waste  weir  at  the 
top.  The  upward  pressure  and  velocity  of  the 
water  not  only  washed  out  all  dirt  and  fine 
material,  but  also  kept  the  sand  in  suspension 
and  uniformly  varying  from  coarse  sand  at 
the  bottom  to  fine  sand  at  the  top.  By  the 
opening  of  gates  in  the  side  of  the  tank,  sand 
<if  the  required  size  and  cleanliness  was  re- 
moved and  conveyed  by  chute  and  thus  loaded 
into   a   barge   alongside   the  digger. 

The  second  section  of  the  main  screen  was 
4.50  ft.  long  and  consisted  of  punched  plate 
with  1.50  in.  square  holes.  This  removed  the 
mixed  No.  2  and  3  gravel,  which  was  loaded 
directlv  into  a  barge  on  the  right  side  of  the 
boat.  'The  third  and  last  section  of  the  main 
screen  was  3  ft.  long,  of  punched  plate  with 
3  in.  square  holes.  'This  removed  the  No.  1 
gravel,  which  was  loaded  into  a  barge  by 
means  of  a  belt  conveyor.  All  material_  not 
previously  removed  passed  out  the  end  of  the 
screening'  tube  and  was  wasted. 

The  capacity  of  the  dredge  as  ecpiipped  was 
four  barges  of  sand  and  seven  barges  of 
gravel.  01  a  total  of  1.000  cu.  yds.  in  '24  hrs  . 
which,  however,  varied  somewhat  with  the 
material  found  in  the  bed  of  the  stream.  The 
loaded  barges  were  then  towcfl  to  the  dock 
near  Ross"  Pumping  Station  and  unloaded 
into  the  receiving  bins,  as  already  described, 
and  previously  used  for  concreting  materials. 
Here  the  No.  1  gravel  was  run  through  a 
3 :50  ft.  screen.  9  ft.  long,  with  1  :5U  in.  mesh, 
which  was  revolved  .-it  18  turns  per  minute, 
and  in  this  wav  dirt  and  fine  material  were 
removed.  The  mixture  of  No.  2  and  3  gravel 
was  treated  in  similar  manner  and  then  sep- 
arated by  passa.ge  through  a  similar  screen 
with  i/',-i'n.  mesh,  being  washed  by  means  ot 
a  1-in!  "perforated  pipe  within  the  screen.  After 
these  processes  were  completed,  the  difi^erent 
gravels  dropped  into  the  distributing  bins  be- 
'low      As   the   No.   1.   2  and  3  gravel  was  re- 
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niovcil  irom  the  ilistrilmlini;  liiiis  into  the 
cnrs  hy  means  of  chutes,  it  passed  over  I'l.xed 
indine'il  screens  aiul  there  received  its  linal 
washinj;  hefore  heing  pUlced  in  the  filters.  Tlie 
N'o.  4  gravel  and  the  filter  sand  were  not 
washed  or  screened  after  leaving  the  boat. 

The  screening  of  material  to  obtain  any  par- 
ticular size  of  gravel   is  dependent  on — 

The  character  of  the  raw  material. 

The  ihmensions  of  the  screen  openings,  and 
pariicnlarly  whether  wire  mesh  or  punched 
plate  with  square  or  round  holes  is  used. 

The  length  of  the  several  screens. 


The  speed  or  number  of  revolutions  of  the 
screen   lube. 

The  amount  and  pressure  oi  water  used 
for  washing. 

Considerable  cxpcriniental  worU  alou.n  these 
lines  should  be  expected  before  satisfactory 
results  are  obtained. 

The  prepared  filter  material  was  transported 
in  hopper  cars,  pulled  liy  an  electric  locomo- 
tive, to  the  filters,  wliere  it  was  dropped 
through  openings  in  the  roof  into  special 
steel  cars,  running  upon  the  permanent  track 
system  in  the  filters,  and  was  tints  distributed 
where  desired. 

Five   mouths'   records   show   tli.it    1  l,"i"ii)   cu. 


yds.  of  gravel  and  ■_':), Tliu  cu,  yds.  of  sand,  or 
ii  total  of  .S8.2'.'0  cu.  yds.  of  filter  material, 
was  prepared  and  placed.  This,  on  the  basis 
of  •_'.")  actual  working  days  per  month,  gives 
an  average  output  of  'Wt  cu.  yds.  per  day.  At 
times,  the  contractor  worked  an  additional 
night  .nang  and  thus  we  have  no  ligures  to 
compare  with  the  tc'n-hom-  a  day  outp\n  at  the 
Spriu.ylield  plant. 

rOMP.VRISON     OF    UNIT    COSTS. 

The  table  (page  141)  is  given  to  show  in 
parallel  columns  the  comparative  cost  of  cer- 
tain items  of  work  at  Pittsbur.g.  Contract  No. 
2,   to   the  cost   of   similar   work   at   Sprin.nficld. 


DRAINAGE      AND      IRRIGATION     SECTION 


The  Existing  and  Projected  Canal  Sys- 
tem of  the  Salt  River  Irriga- 
tion Project,  Arizona. 

In  alloting  the  $-.'0,tinO,iHl()  appropriation  of 
Congress  for  irrigation  work  the  sum  of 
$4!>.i,000  was  provided  for  the  Salt  River 
lVo.iect  in  Arizona.  The  bulk  of  this  sum  is 
designed  for  the  development  of  the  distribut- 
ing canal  system  and  in  this  connection  the 
following  account  of  the  present  and  pro- 
posed  canal   system   which   is   written   by    Mr. 


less  completely  swept  aw-ay  by  the  floods  oc- 
currin.g  in  winter  and  in  summer.  They  were 
always  repaired  as  soon  as  the  fiood  season 
bad  passed  and  the  water  in  the  river  had  sub- 
sided sutficieiUly  to  permit  the  use  of  teams 
and  wagons  in  the  placing  of  material. 

The  .Arizona  dam  was  of  a  more  permanent 
type,  being  constructed  of  timber  cribs  filled 
with  rock  and  covered  with  jilauking.  This 
(lam  went  out  in  the  spring  of  I90o,  and  the 
ciwners,  the  Arizona  Water  Co.,  refused  to 
make  any  rcp.-iirs,  and  in  consequence  the 
repairs   were   undertaken   by  the   farmers   who 
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Map    of    Present    and    Proposed    Ditch    System     Salt    River    Irrigation    Project. 


Jay    T),     Stannard.    .Acting    Supervising    I*"ngi- 
neer.   is   of   interest; 

When  the  (iovernnient  connnenced  work 
on  the  Salt  River  project,  the  canals  of  the 
valley  were  all  in  private  ownership.  Those 
of  the  north  side  of  the  river,  the  Arizona, 
Grand,  Maricopa  and  Salt  River  Valley 
canals  were  controlled  and  operated  by  the 
principal  owner,  the  .Arizona  Water  Co.  The 
canals  of  the  south  side  of  the  river  were  the 
Highland,  Consolidated,  Mesa,  Utah,  Tempe, 
San   Francisco  and   Broadway. 

With  one  exception  the  dams  which  were 
used  to  divert  the  water  to  the  various  canals 
were  of  an  extremely  temi)orary  type  of  brush 
and   rock   construction.     Thev   were   tuore   or 


were  dependant  upon  the  water  diverted  at 
this  point  for  the  irrigation  of  their  crops. 
They  were  unsuccessful  in  making  the  re- 
pairs, but  through  their  efforts  the  Secretary 
of  the  Interior  authorized  the  purchase  of  the 
north  side  canals,  which  purchase  was  made 
early  in  IflOti.  In  IMO  and  1910  the  follow'ing 
canals  of  the  south  side  were  acquired  bv  the 
( jovernment  by  purchase :  The  Consolidated. 
Mesa.  Eastern  and  a  portion  of  the  Utah 
Canal  System. 

In  the  original  construction  of  these  vari- 
ous .systems,  no  thought  of  a  complete  sym- 
metrical plan  was  held,  and  indeed,  it  would 
have  been  impossible  to  have  worked  out  any 
harmonious  scheme  of  construction  on  ac- 
count of  the  diverse  and  conflicting  interests 


of  the  various  canal  owners.  The  various 
structures  in  the  main  canals  and  laterals 
were  built  of  timber  that  in  the  majority  of 
cases  had  been  built  a  number  of  years  and 
were  in  a  very  poor  state  of  repair. 

The  problems  confronting  the  Reclamation 
Service  engineers  were  to  design  a  canal  sys- 
tem in  which  the  duplication  of  main  canals 
and  laterals  should  be  eliminated,  to  design 
permanent  concrete  structures  to  replace  the 
decayed  and  in  many  instances  washed  out 
timber  structures  then  in  service,  and  to  carry 
out  construction  along  these  lines  without  in- 
terfering with  the  established  schedules  of 
water  service. 

Tn  general,  the  plans  as  perfected  by  the 
Reclamation  Service  provided  for  a  reduction 
of  the  number  of  both  main  canals  and  lat- 
erals to  the  smallest  number  consistent  with 
good  service.  By  these  changes  the  operating 
and  maintenance  charges  could  be  reduced  to 
a  minimum. 

.After  the  purchase  of  the  north  side  canals, 
plans  were  matured  for  the  ccmstruction  of  a 
concrete  diversion  dam  at  Granite  Reef, 
which  is  located  at  a  point  a  little  more  than 
two  miles  below  the  site  of  the  old  Arizona 
Dam.  and  about  25  miles  from  Phoenix.  At 
this  point  a  granite  reef  extended  nearly 
across  the  river  bed.  and  forms  the  founda- 
tion of  the  dam  for  a  little  more  than  two- 
thirds  of  its  length.  In  mid-stream  the  rock 
was  found  at  such  a  depth  as  to  make  it  an 
impracticable  foundation  and  the  dam  was 
founded  noon  the  compact  mass  of  boulders 
and  gravel,  into  which  the  curtain  walls  un- 
der the  toes  cf  the  dam  were  sunk.  The  dam 
is  built  as  an  overflow  w-eir.  l.Ol'lb  ft.  in  length, 
and  about  26  ft.  in  height  and  raises  the  water 
about  20  ft.  Below  that  portion  of  the  dam 
not  founded  upon  solid  rock  the  stream-bed 
is  protected  from  erosion  by  a  heavy  concrete 
apron,  7-5  ft.  wide,  wdiich  js  made  up  of  heavy 
slabs  of  concrete  10  ft.  square  and  18  ins. 
thick,  separated  from  each  other  by  a  narrow 
opening  that  permits  the  outflow  of  water 
collected  underneath.  The  lower  edge  of 
this  apron  is  protected  by  a  curtain  wall. 
Two  sluiceways  at  either  end  of  the  dam  arc 
closed  by  large  gates  whose  sills  ate  8  ft. 
below  the  crest  of  the  dam  and  when  closed 
the  tops  of  the  gates  are  1  ft.  above  the  crest 
of  the  dam.  Thus  the  spillway  gates  add  On 
ft.  ((30  ft.  on  the  north  end  and  30  ft.  on  the 
south  end")  to  the  length  of  the  weir.  Eigh- 
teen intake  gates  admit  w-ater  to  the  .Arizona 
Canal  at  the"  north  end  of  the  dam.  and  nine 
similar  .gates  control  the  admission  of  water 
to  the  South  Canal  at  the  south  end  of  the 
dam.  These  gates  are  located  in  the  walls  of 
the  .sluicing  channels  and  have  their  sills  4 
ft.  above  the  bottom  of  the  channels,  so  that 
the  heavier  material  carried  by  the  river  will 
not  enter  the  canal.  The  capacity  of  the  north 
intake  is  2,000  sec. -ft.  That  of  the  south  in- 
take is   1.200  sec.-ft. 

Prior  to  the  construction  of  the  Granite 
Reef  Dam,  and  after  the  purchase  of  the 
north  side  canals,  the  Reclamation  Service 
constructed  a  temporary  dam  about  a  mile 
above  the  site-  of  the  old  Arizona  Dam,  and 
extended  the  Arizona  Canal  to  it  so  that 
crops  might  be  saved  to  the  farmers,  and  that 
the   land   might   be  cultivated   durin.g  the   pc- 
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nod  of  construction  ..f  tin.-  (iranite  Reef  Dam. 

The  accompanying  iiiap  sliovvs  the  system 
of  canals,  not  as  it  is  at  present,  but  as 
planned.  The  principal  point  of  dviersion  is 
at  Granite  Reef.  On  the  north  side  the  water 
is  turned  into  the  Ariyena  Canal  and  is  car- 
ried in  a  general  northwesterly  direction  to 
New  River,  whicli  practically  forms  the  west- 
ern limit  of  the  project,  the  upper  end  of 
this  canal  will  have  a  capacity  of  l'.OOO  sec.-ft. 
.\  proposed  cross-cut  can.il  't,-ikeii  out  of  the 
Arizona  Canal  (see  ./  on  map),  will  deliver 
water  to  the  Grand  Canal  lhrou.i?h  a  proposed 
extension  of  the  latter,  .iiul  will  utilize  a  fall 
of  ahout  12-")  ft.  opposite  the  town  of  Tempe. 
which  will  develop  ."i.Oiiil  to  li.iioii  hp. 

The  Arizona  Canal  is  lieing  enlarged 
throughout  its  entire  length.  This  work  is 
lieiiig  accomplished  by  two  steam  machines,  a 
Bucyrus  dredge  and  a  Lidgerwood  excavator. 

The  Grand  Canal  divirles  the  valley  adja- 
cent to  Phoenix  into  two  nr.irly  etpial  parts. 
It  will  furnish  the  water  for  tlie  irrigation 
of  the  larger  part  of  the  lands  lying  to  the 
south  of  it  while  the  l.inds  lying  north  will  lie 
irrigated  from  the  Arizona  Canal.  Since  the 
plans  adopted  provide  fi.ir  abandoning  the 
larger  part  of  hotli  the  Maricopa  and  the  Salt 
River  Valley  Canals,  it  became  necessary  to 
give  the  Ciraiid  Canal  a  greater  capacity  in 
nrder  to  serve  not  only  the  lands  that  were 
fornuTly  served  by  the  two  mentioned  canals, 
but  also  to  irri.gate  other  lands  not  then  in 
cultivation.  The  enlargement  ■>!  tjic  Granil 
Canal  was  done  by  teams  and  fresno  scrapers. 
This  work  was  commenced  at  the  lower  end 
and  is  completed  for  about  two-thirds  of  its 
length.  The  structures  along  the  rinished 
portion  of  the  canal  are  of  concrete.  The  lat- 
eral system  of  the  north  side  is  bein.g  en- 
larged and  improved. 

On  the  south  side  of  the  river  at  Granite 
Reef,  the  water  is  diverted  into  the  South 
Canal,  a  canal  of  about  '2  miles  in  length  con- 
structed by  the  Reclamation  .Service  to  connect 
the  Granite  Reef  Dam  with  the  canals  already 
constructed  and  in  service.  These  are  served 
through  the  Consolidateil  Canal  which  deliv- 
ers water  to  the  Utah  and  .Mesa  Canals  and 
supplies  a  part  of  the  water  of  the  Tempe 
Canal   System. 

The  Consolidated  Canal  was  :ic(iuired  by 
the  Government  by  purchase  in  li'Oil.  The 
Eastern  Canal  also  takes  water  from  the 
South  Canal.  It  was  constructed  in  IHoO  by 
the  water  users'  association  of  the  \alley.  and 
was  acquired  by  the  Government  by  the  pay- 
ment of  the  claims  of  the  contractor.  The 
^^esa  Canal  and  certain  portions  of  the  I'tah 
Canal  were  acquired  by  purchase  in   lOln. 

-Among  the  canal  systems  of  the  .south  side 
there  was  found  the  same  lack  of  harmonious 
plan  as  was  found  in  the  north  side  systems, 
and  many  changes  were  made  necessary  in 
order  to  carry  out  the  plans  for  a  system  that 
will  be  most  econominal  for  operation  and 
maintenance.  Temporary  timber  structures 
are  being  replaced  by  concrete  structures  as 
upon  the  north  side. 

By  an  agreement  made  bi'lweeii  the  Secre- 
tary of  the  Interim-  .ind  the  Salt  River  Val- 
ley Water  Users'  .Association,  the  latter  is  to 
levy  an  assessment  of  $'2.2."i  an  acre  for  each 
of  two  years.  Tlie  funds  thus  made  available 
will  be  expended  in  the  construction  and 
equipment  of  three  power  houses,  of  a  new 
cross-cut  canal  between  the  ,\rizoiia  and  an 
extension  of  the  Gram!  Canal,  the  extension 
of  the  Grand  Canal  .'ind  tlie  construction  of 
what  is  called  the  Salt   Lateral. 

Two  other  canals  are  proposed.  Water  will 
be  supplied  to  them  by  pumping  from  a  canal. 
The  pumping  station  is  shown  at  B  on  the 
map.  A  pipe  line  from  the  pumping  station 
will  deliver  water  lo  two  canals,  one  having 
a  lift  of  40  ft.,  the  other  7i">  ft.  The  work  of 
building  the  new  sysieiii  and  installin.g  the 
necessary  equipment  will  be  done  by  the  peo- 
ple whose  lands  will   be   irrigated  thereby. 


An  unsuccessful  .-ittempt  was  made  to 
wreck  the  new'  municipal  buildings  at  Sprin.g- 
field.  Mass..  on  April  4.  The  explosive  was 
placed  against  the  outside  of  a  tower  near 
its  base.  A  hole  between  three  and  four  feet 
in  diameter  was  made  through  the  wall. 


Proposed    Plan    of    Drainage    for    the 

Fifth  Louisiana  Levee  District 

With  Estimates  of  Cost.* 

The  Fifth  Louisiana  Levee  District  is 
shown  by  Fig.  1  and  has  an  area  of  about 
1,560,000  acres  or  2.410  square  miles.  It  has 
a   length   of    l.S."i  miles  and  an   extreme  width 


streams   which    form,  the   western   b'.iundary   is 
270  miles. 

Main  Draiiiaiie  Syslcin. — The  general  plan 
submitted- for  the  improvement  of  the  district 
is  based  upon  the  assumption  that  the  Red 
river  is  to  be  separated  from  the  Mississippi 
and  discharged  into  the  .-Mchafalaya.  The 
benefit  to  be  received  by  the  separation  is  not 
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Prepared  lo  accompany  the  preliminary  report 
upon  the  drai  nege  of  ihe  d  istri  ct . 
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of  30  miles.    The  water  front  along  the   Mis- 
sissippi  river     is     21''i     miles     and   along   the 


•Compilf'ii  from  Circular  104.  Office  of  Ex- 
periment Statinns,  U.  S.  Departnient  of  Agri- 
culture, hy  A.  K.  Morgan.  S.  H.  MeCrory  and  L. 
L.    Hidinyer,   Diamugu  ICji^iaeLi's. 


simply  a  reduction  in  the  cost  of  reclamation 
within  tile  district,  but  a  more  complete  re- 
clamation than  otherwise  would  be  possible. 

The  reclamation  of  the  district  must  be  ac- 
complished by  two  classes  of  work:  First, 
the    improvement    of    existing    and    the    con- 
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striiction  oi  aiKlitioiial  inani  outlet  channels 
aiiil  the  construction  of  levees  and  other  pro- 
tecting works,  which  will  atVect  the  whole  or 
large  sections  of  the  entire  district  and  which 
will  be  paid  for  by  a  uniform  ta.x  levied  over 
the  entire  district ;  and,  second,  the  detailed 
or  lateral  drainage,  which  will  discharge  into 
the  main  channels  and  will  reclaim  the  land 
for  agricultural  purposes.  The  main  drain- 
age system  will  consist  of  the  following  prin- 
cipal features : 

(I)     The  improvement  of  Bayou  Macon. 

(.2)  The  improvement  and  relief  of  Tensas 
river. 

(8^  The  improvement  or  construction  of 
main   drainage   channels   in   Tensas   Parish. 

(.4)  Leveeing  Concordia  Parish,  construct- 
ing floodgates,  and  supplementing  Cocodrie 
Bayou  with  a  main  drainage  channel. 

The  items  which  make  up  these  several  im- 
provements are  incidental  in  the  schedule  of 
cost  given  further  on.  In  addition,  as  also 
indicated  in  this  schedule,  there  will  be  needed 
a  complete  lateral  drainage  system. 

METHODS  AXP  COST  OF  CONSTRUCTION. 

The  fact  that  a  large  amount  of  excavation 
is  included  in  a  single  contract  usually  results 
in  increased  competition  and  lower  bids.  The 
very  uniform  and  favorable  character  of  the 
soil  of  the  flat  woodland  of  the  district  for 
dredging  operations  is  also  a  condition  favor- 
ing low  contract  prices. 

Considering-  the  project  as  a  whole,  water 
will  be  abundant  for  floating  dipper  dredges. 
When  coal  is  not  easily  obtained  there  is 
abundant  wood  upon  the  right  of  way  for 
use  as  fuel.  Being  in  a  country  where  the 
ground  does  not  freeze,  work  can  continue 
throughout  the  year. 

On  the  other  hand,  much  of  the  work  is  at 
a  considerable  distance  from  a  base  of  sup- 
plies. A  large  part  of  the  territory  is  covered 
with  forests,  which  must  be  cleared  before  the 
excavation  can  be  made.  The  hot  weather  of 
the  summer  season  is  a  handicap  to  efficient 
work,  and  there  is  an  impression  among  con- 
tractors that  the  sanitary  conditions  are  not 
good  during  a  part  of  the  year.  The  cost  of 
services  and  the  price  of  supplies  are  higher 
than  in  northerij  states,  and  a  contractor  must 
take  this  condition  into  account.  When  the 
excavation  is  in  old  channels  or  bayous  the 
construction  becomes  much  more  difficult  and 
can  not  be  estimated  upon  the  same  basis  as 
work  in  flatwoods.  In  drainage  construction 
in  northern  states  it  is  customary  to  demand 
practical  efiiciency  on  the  part  of  the  contract- 
or, and  little  attention  is  paid  to  such  details 
as  trimming  the  banks  of  ditches  and  removing 
timber  from  beneath  the  waste  banks.  The 
custom  has  prevailed  in  Louisiana  of  requiring 
ditches  to  be  dug  with  1%  to  1  slopes  and  of 
requiring  the  contractor  to  remove  all  debris 
from  beneath  the  waste  bank.  It  is  probable 
that  as  drainage  construction  increases  the 
custom  will  prevail  here  of  requiring  of  the 
contractors  only  the  essentials  of  effective 
work.  Otherwise  contract  prices  will  be  per- 
haps 'io  per  cent  higher  than  'in  the  North, 
the  difference  in  price  representing  the  cost  to 
the  contractor  of  making  a  better  lookmg, 
but  perhaps  no  more  efficient  piece  of  work. 

Excavation. — For  digging  lateral  ditches  un- 
der conditions  found  in  the  wooded  parts  of 
the  Fifth  Louisiana  Levee  District  no  machine 
can  compare  with  the  floating  steam  dipper 
dredge:  and  the  minimum  size  of  ditch  recom- 
mended is  determined,  not  by  the  probable 
run-oiif,  but  by  the  Hmitations  of  this  machine. 
Smaller  ditches  and  smaller  dredges  are  prac- 
ticable for  excavation  in  prairie  countries,  but 
where  the  dredge  mu--t  work  in  woods,  taking 
out  stuffs  and  timber  as  well  as  earth,  one 
built  for  a  yard,  or  a  yard  and  a  half  dipper, 
and  mounted  on  an  18-ft.  boat,  will  probably 
dig  a  mile  of  canal  as  cheaply  as  any  smaller 
dredge  will  dig  a  mile  of  ditch  of  any  less 
size.  Such  a  machine  will  dig  a  ditch  not  less 
than  12  to  18  ft.  wide  on  the  bottom,  20  to  22 
ft.  wide  on  top,  and  •">  ft.  deep.  The  minimum 
ditch  recommended  is  one  with  a  bottom  width 
of  14  ft.,  a  top  width  of  22  ft,,  and  a  depth  of 
8  ft.  The  depth  is  determined  by  the  necessity 
of  good  drainage,  and  not  by  the  requirements 
of  the  dredge.  A  mile  of  such  ditch  can  be 
dug   in   a   flat,   wooded  country  at  a   cost  of 


$l,UlM,i  for  removing  the  earth  and  $.J00  a  mile 
for  clearing  the  right  of  way.  The  contract- 
ors' price  to  cover  installation,  operation,  re- 
pairs, exigencies,  and  profit  would  ordinarily 
be  about  twice  this  amount,  or  $3,000  a  mile. 
The  latter  figure  is  used  as  the  cost  per  mile 
for  minimum  ditch  construction.  This  amounts 
to  about  10  cts.  per  yard,  with  about  $200 
per  mile  for  clearing  right  of  way.  For  work 
in  old  bayous,  where  fallen  and  underground 
timber  is  encountered,  and  where  the  diflicnity 
of  clearing  the  right  of  way  is  greater,  a 
considerably  higher  price  per  yard  is  esti- 
mated, depending  upon  the  amount  of  ob- 
structions which  may  be  encountered.  A 
minimum  ditch  in  fairly  good  condition  and 
with  a  fall  in  the  water  surface  of  G  ins.  to 
the  mile  will  remove  about  1  in.  of  water  from 
7  square  miles  of  drainage  area,  or  %  in.  from 
10  square  miles  in  24  hours. 

For  larger  ditches  a  contract  price  of  10 
cts,  per  yard  should  be  sufficient  with  an 
added  amount  for  clearing  right  of  way  on 
those  having  a  bottom  width  of  less  than  20 
ft.  The  largest  excavated  channels  recom- 
mended are  to  have  a  bottom  width  of  80  ft. 
and  a  depth  of  10  ft.  It  is  believed  that  a 
contract  price  of  10  cts.  per  yard  need  not  be 
exceeded  on  work  of  this  size,  and  that  9  cts. 
or  less  per  yard  can  be  secured  on  ditches 
with  bottom  widths  of  30  to  .50  ft.  Ten  feet 
is  stated  as  a  desirable  depth  of  excavation. 
A  complete  survey  may  indicate  the  possibility 
of  securing  greater  depths  without  danger  of 
caving  banks. 

Clearing  and  Improving  Natural  Bayous 
and  Channels. — The  cost  of  excavating  earth 
in,  the  bottom  of  old  bayous  will  be  perhaps 
•JO  to  100  per  cent  greater  than  the  cost  of 
excavating  on  level  ground,  and  for  that  rea- 
son very  little  excavation  is  recommended  in 
old  channels.  The  clearing  of  natural  chan- 
nels of  trees  and  brush  will  cost  $200  to  $2,000 
per  mile,  and  is  estimated  at  $20  to  $.50  per 
acre,  depending  on  the  amount  of  work  to  be 
done.  For  the  most  part  the  removal  of  large 
trees  can  best  be  accomplished  by  the  use  of 
skidding  machines,  or  similar  devices  used  in 
logging  operations.  The  brush  and  small 
trees   sliould  be   cut  by   hand  and  burned. 

Levees. — The  levees  necessary  along  the  Red 
and  Black  rivers  represent  ordinary  conditions 
for  levee  construction.  The  section  adopted 
has  an  8-ft.  crown  and  3  to  1  slopes  on  both 
sides.  Where  the  height  is  between  T,  and  P 
ft.  the  construction  is  estimated  at  20  cts.  per 
cu.  yd.,  and  for  heights  of  0  to  lo  ft.,  2-5  cts. 
per  cu.  yd. 

Floodgates. — .^n    estimate    of    the    probable 
cost  of  the  floodgate  'for  discharging  the  wa- 
ter from  Concordia  Parish  was  prepared.     It 
is  little  more  than  a  guess,  as  no  data  were 
avaliable  for  use  as  to  the  conditions  of  con- 
struction.    Before  an  accurate  estimate  of  the 
probable   cost  can   be   made,   a   survey   of  the 
land   near   the  mouth   of  the  Cocodrie   Bayou 
will  be  necessary.     This  survey  should  include 
an  examination  of  the  site  by  means  of  bor- 
ings to  determine  how  deep  it  will  be  neces- 
sary to  carry  the  foundations  of  the  structure. 
Smn}nary  of  Cost. — The  following  gives  an 
itemized  summary  of  cost  for  the  various  fea- 
tures  of  the   proposed   improvement  and  also 
an  estimate  of  the  additional  cost  in  case  the 
Red  and  Mississippi  rivers  are  not  separated: 
MAIN    OUTLET    DR.MNAGE. 
Bayou  Macon: 
Levpe  along  Bayou  IVIaoon  from  a  point 
noted  on  the  War  Department  map  of 
tlie  bayou  as  being  about  4  miles  be- 
low Osborne's  Ferf>-.  in  Franl\lin  Par- 
isli.   to  the  state  line,   lOfi  miles  long, 
4  ft.  high,  6  ft.  top,  with  2  to  1  slopes. 
11.000   cu.    yds.   per  mile,    1.166,000  cu. 

yds.,  at  l.T  cts.  per  yard $    17."), 000 

Filling  old  bayous  and  low  places  along 
Bavou  Macon,  in  completing  the  levee, 

91  .'.00  cu.  yds.,  at  15  cts 14,000 

Similar  levee,  along  ,Toes  Bayou.  5  miles 
long,    11.000   cu,    yds.    per   mile,    55,000 

ru.   yds.,   at  15  cts.  per  yard ,S.000 

Clearing  trees  and  brush  from  banks 
of  Bavou   Macon.    106   miles  long.    lOG 

miles,  at  $1.SOO  per  mile 191,000 

Clearing  trees  and  brush  from  banks 
of  Baxter's  Bayou,  13  miles  long,  I,'! 
miles,    at    $1,SOO    per    mile 23.000 

Total    $    411,000 

Tensas  River  relief  and   imnrovement: 
Clearing    banks    and    bed      of      Tensas 


Rivt'i-  uiiouth  of  Bull  Bayou  to 
mouth  of  Roaring  Bayou),  150  ft.  on 
each  side,  36  acres  per  mile,  at  50 
cts,  per  acre,  107  miles,  at  fl.SOO  per 
mile    ISS.OOf 

Clearing  banks  of  Joes  Bayou  (entire 
length),  300  ft.  wide,  35  cents  per 
acre.   65   miles,   at   $1,260  per   mile 82,00< 

Excavating  channel  through  chain  of 
Jakes  and  bayous  between  Tensas 
River  iind  Macon  Bayou  as  relief  to 
Ten-sas  River,  at  $6,000  per  mile  (no 
estimate  of  yardage  made,  but  cost 
judged  sufncient),  10  miles,  at  $6,000 
per    mile    60,000 

Excavating  ditch  from  Indian  Lake 
south,  to  carry  water  from  lake 
through  chain  of  lakes  mto  Bayou 
Macon,  11  miles  long,  165,000  cu.  yds. 
per  mile,  1,815,000  cu.  yds,,  at  10  cts, 
pei-   yard    182.000 

Excavating  ditch  to  connect  the  above- 
mentioned  ditch  with  Bayou  Macon, 
2  miles  long,  100  ft.  base,  340,000  cu. 
yds.  per  mile,  680,000  cu.  yds.,  at  10 
cts.    per    yard 68,000 

Outlet  channel  extending  S  miles  south- 
west from  Lake  One  to  bayous,  156,- 
500  cu.  yds.  per  mile,  1,252,000  cu. 
yds.,  at  10  cts.  per  yard 125.000 

Clearing  and  improving  20  miles  of 
bayou  in  southern  part  of  Madison 
Parish  for  main  outlet,  at  $5,000  per 
mile    100,000 

Total    %    810,000 

Tensas  Parish:  Enlarging  bayous  and 
constructing     channels       for       outlet 

drainage    500.0*0 

Concordia  Parish: 

Levee  along  Old  and  Red  rivers,  and 
l.T  miles  along  Black  River,  45  miles 
of  levee,  62,000  cu.  yds.  per  mile, 
2,790,000  cu.  yds.,  at  23  cts.  per  yard.       69S.0O0 

Enlarging  40  miles  of  old  levee  along 
Black  River,  estimated  at  20.000  cu. 
yds.  per  mile,  20  cts.  per  cu.  yd., 
SOO.OOO  cu.   yds.,  at  20  cts.   per  yard..       160,000 

Main  drainage  channel  to  supplement 
Cocodrie  Bayou,  2,310,000  cu.  yds.,  at 
10   cts.    per   yard 231,000 

Flood  gates  and  controlling  works 500,000 

Total $1,589,000 

Grand   total    $3,310,000 

LATERAL  DRAINAGE, 

■East  Carroll  Parish,  370  miles  of  mini- 
mum ditches,  at  $3,000  per  mile $1,110,000 

Madison  Parish,   620  miles  of  -minimum 

ditches,  at  $3,000  per  mile , 1,860,000 

Tensas  Parish,  570  miles  of  minimum 
ditches,  at  $3,000  per  mile 1,710,000 

Concordia  Parish,  635  miles  of  minimum 

ditches,  at  $3,000  per  mile 1,905,000 

Total  for  lateral   drainage $6,585,000 

Total    $9, 895.000 

S    per    cent    tor   cost   of   administration, 

engineering,   legal   expenses,   etc 792,000 

Grand   total    $10,687,000 

Cost  of  Survey. — Below  is  given  an  esti- 
mate of  the  cost  of  a  full  and  complete  sur- 
vey. The  completion  of  the  topographic  map 
of  the  entire  district  by  the  United  States 
Geological  Survey  would  be  of  material  assist- 
ance, reducing  the  cost  of  the  complete  survey 
by  about  $45,000  or  leaving  the  remaining  sur- 
vey to  cost  only  about  two-thirds  as  much  as 
it  otherwise  would.  That  part  of  Franklin 
Parish  east  of  Bayou  Macon  is  included  in 
these  estimates : 

20  gaging  stations,  at  $100  each $  2,000 

Heading  gages,   two  years,  $750  per  year  1,500 
Hvdrographer,    two    years,    at    $1,500    per 

year    3,000 

Assistant    hvdrographer,     two    years,    at 

$1,000  per  year 2,000 

Operating  expenses  for  hydrographer  and 

party    5,000 

Soil    borings    for    construction    purposes 

and  estimate  of  cost  of  clearing  bayous  3,000 

,Survev  for  location  of  floodgates 5,000 

Rainfall  data    1,000 

2  draftsmen,  at  $1,200  each  per  year 2.400 

trommissary   and   property   man 900 

Stenographer   90S 

c;hief   engineer,    at    $5,000 10,001 

Stationery,   supplies  and  equipment 1,000 

Topographic    surveys    and      surveys      of 
natural   channels: 

East    Carroll    Parish 10,540 

Madison    Parish    ■"  I'?»2 

Tensas   Parish    li,720 

Concordia  Parish   19,000 

Preparing  report  and  estimates 5,000 

Consulting    engineers     10,000 

Incidentals    ■  • 2.620 

Total    $120,500 


The  piercing  of  the  Alps  by  the  Loetsch- 
bcrg  tunnel  was  accomplished  on  March  31. 
Originally,  this  tunnel  was  planned  to  be  8'i 
miles  long.  A  necessary  detour  increased  the 
length  to  0.04  miles. 
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A  Masonry  Faced  Earth  Dam  Having 

Unusual  Features ;  Bishop's  Creek 

Irrigation  System,  Nevada. 

An  earth  fill  dam  having  a  heavy  upstream 
wall  of  rubble  masonry  faced  with  reinforced 
concrete  is  illustrated  by  the  accompanying 
drawings.  This  dam  has  a  second  novel  fea- 
ture in  the  gate  operating  tower  of  reinforced 
concrete.  Figure  1  is  a  plan  of  the  dam  and 
a  profile  on  its  axis.  Fig.  2  is  a  section 
through  the   dain   midway   of   its   length,   and 


Excavation  and  llinhankinent. — As  will  be 
seen  from  Figs.  1  and  '_',  this  excavation  con- 
sists in  removing  the  (iverburden  of  unsuit- 
able foundation  material  over  the  area  cov- 
ered by  the  base  of  the  dam,  and  in  cutting 
a  spillway  channel  and  cut  off  trench  partly 
in  earth  and  partly  in  mck  All  work  re- 
quiring blasting  and  all  boulders  exceeding 
%  cu.  yd.  in  volume  arc  classed  as  rock. 
Such  portions  of  the  excavation  as  may  be 
suitable  may  be  used  in  forming  the  dam 
embankment   and   rubble    wall.      In   construct- 
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Fig  1  —  Plan  and  Profile  of  Bishop's  Creek  Dam. 


Figs.  3  and  4  show  the  general  plans  and  de- 
tails of  the  gate  tower.  The  dam  will  form 
a  part  of  the  Bishop's  Creek  System  of  the 
Pacific  Reclamation  Co.  and  will  be  located  on 
Bishop's  Creek  about  12  miles  north  of  Wells. 
Xevada.  Mr.  George  ]M.  Bacon,  Salt  Lake 
1  ity,  Utah,  is  consulting  engineer  for  the 
company  and  we  are  indebted  to  him  for  the 
data  from  which  this  article  has  been  prepared. 
Referring  to  Fig.  1,  it  will  be  seen  that  the 
dam  crosses  a  fairly  symmetrical  gorge  with 
bed  rock  close  to  the  surface  on  the  sides 
and  only  some  30  ft.  depth  of  overlying  soil 
at  the  deepest  points  at  about  mid  valley.  A 
spillway  channel  cut  through  the  rock,  passes 
around  one  end  of  the  dam  and  near  the  foot 
of  the  bank  on  the  same  side  the  dam  is  pen- 
etrated by  an  outlet  tunnel.  Roughly  the 
length  of  the  dam  along  the  crest  will  be 
about  440  ft.  including  the  width  of  the  spill- 
way channel:  its  greatest  height  about  110 
ft.   The  approximate  quantities  called  for  are  • 

Excavation,  cu.   yds 20,0nn 

Embankment,    cu.    yds 17,000 

Rubble  masonry,-  cu.  yd.s 6.000 

Class  A  concrete,  cu.  yds 750 

Class  B  concrete,  cu.  yds 500 

Reinforcement,    lbs S5.000 


ing  embankment  the  material  will  be  deposited 
in  8-in.  layers,  wetted  if  necessary,  and  rolled 
w'ith  a  grooved  roller  weighing  at  least  5(1(1 
lbs.  per  foot  length  of  roller  for  each  foot 
of  diameter  of  the  roller. 

Rubble  Wall. — The  form  and  dimensions  of 
tlie  rubble  wall  are  shown  li\'  Fig.  2.  The 
rubble  will  be  laid  dry  with  the  outside  por- 
tions of  selected  stone.  On  the  face  next  to 
the  concrete  no  stone  will  be  permitted  to 
project  or  recede  exceeding  3  ins.  from  the 
determined  face  plane.  The  rubble  wall  will 
be  always  kept  from  1  ft.  to  3  ft.  hi.gher  than 
the  top  of  the  earth  embankment  behind  it. 

Concrete  Cut-Off  /T'o//.— The  cut-off  vyall 
comprises  that  portion  of  the  concrete  lying 
below  the  floor  of  the  reservoir  as  shown  by 
Fig.  2.  I'"or  this  work  Class  B  concrete,  a 
1  :2V4 :4  mixture  of  2-in.  stone,  will  be  used 
and  made  of  the  materials  and  placed  by  the 
methods  described  for  Class  .\  concrete.  In 
Ijrief  the  only  difference  permitted  will  be  the 
use  of  larger  stone  in  the  Class  B  mixture. 

Concrete  Face  Wall. — .As  will  be  seen  from 
Fig.  2  the  concrete  face  wall  is  essentially  a 
continuation    upw.ird   of   the   core   wall.    Tliis 


facing  will  be  reinforced  at  mid-thickness  by 
a  rectangular  network  of  twisted  S(|uare  steel 
bars  spaced  3  ft.  (scaled)  apart  horizontally 
and  varying  distances  apart  vertically  brief- 
ly as  follows : 

Spacing. 
Between  Elevations.  Ins 

1600-1610    16 

1610-1620    "17 

1620-1630    ir, 

1630-1640    16 

1640-1650    17 

1630-1655    "18 

1655-1660    20 

1660-1C6.'!    15 

1663-1670    16V, 

1670-1675    IS 

1675-1680    20 

The  vertical  bars  will  all  be  20  ft.  long; 
those  for  the  bottom  20  ft.  1-in.,  those  for 
the  middle  40  ft.  %  in.,  and  those  for  the 
top  20  ft.,  %-in.  The  horizontal  bars  will 
be  12  ft.  long  and  will  decrease  in  size  every 
20  ft.  from  the  bottom  as  follows:  1  in.,  74, 
in.,  34  in-  and  %  in.  Joining  lengths  will  lap 
24  ins.  and  be  secured  by  at  least  one  turn  of 
No.   12   wire  drawn  tight. 

Portland  cement  concrete  will  be  used  and 
in  proportioning  1  bag  of  cement  is  consid- 
ered 1  cu.  ft.  The  followin.g  are  the  specifica- 
tions for  the  concrete  facing  work : 

As  no  suitable  sand  is  known  to  be  present  in 
the  vicinity  of  the  work,  stone  screenings  will  be 
used  in  its  stead.  Such  screenings  shall  contain 
botli  fine  and  coarse  particles  witli  no  grains 
larger  than  will  pass  a  Vi-in.  mesh  screen,  and 
shall  successfully  pass  the  following  test  as  to 
proportion  of  tiner  particles.  Samples  of  screen- 
ings shall  be  prepared  for  testing  by  passing 
them  through  a  sieve  with  8  meshes  to  the  inch, 
made  of  wire  0.0295  in.  in  diameter.  Of  the 
material  passing  the  sieve  with  8  meshes  to  the 
inch  not  more  than  15  per  cent  shall  pass  a  sieve 
with  100  meshes  to  the  inch,  made  of  wire 
0.0045  in.  in  diameter.  Screenings  which  do  not 
fulfill  the  above  conditions  must  be  screened  or 
washed  to  produce  a  sand  that  will  satisfy  the 
above   requirements. 

Broken  stone  shall  not  contain  dust,  loam, 
clay,  perishable  matter,  or  other  improper  sub- 
stances. All  broken  stone  shall  be  of  such  sizes 
that  all  of  it  will  be  retained  on  a  ^4-in.  mesh 
screen.  Broken  stone  for  Class  A  concrete  shall 
be  of  such  sizes  that  all  will  pass  through  a 
1-in.  ring,  and  for  Class  B  concrete  of  such 
sizes  that  all  can  be  passed  through  a  2-in.  ring. 
If  suitable  for  the  purpose,  material  direct  from 
the  crusher  may  be  used  in  Class  B  concrete, 
but  "run  of.  crusher"  shall  not  be  used  unless 
permitted  or  ordered,  and  then  only  in  strict 
accordance    with    directions. 

Concrete  shall  be  mixed  by  machinery,  except 
that,  if  permitted,  relatively  small  quantities 
may  be  mixed  by  hand  in  a  satisfactory  manner. 
The  machinery  shall  consist  in  part  of  a  box  or 
receptacle  in  which  a  definite  volume  of  water, 
cement,  sand  and  broken  stone  (not  exceeding  a 
total  of  2  cu.  yds.  in  any  one  batch)  shall  be 
placed  and  there  mixed  by  stirring  or  revolving. 
The  mixing  shall  be  thorough  and  be  continued 
until  every  particle  of  broken  stone  is  covered 
with  tli(>  mortar  of  cement  and  sand.  The 
amount  of  water  used  shall  be  suited  to  the  con- 
ilition.s  surrounding  the  placing  of  the  concrete, 
hi  gi-neral  a  moderately  wet  mixture  will  be 
required,    particularly   for  Class  A   concrete. 

Concrete  shall  be  deposited  in  place  within  30 
minute."!  after  water  has  been  added  to  the  ce- 
iTunt.  Tlie  means  of  transferring  it  from  mixer 
10  place  where  deposited  sliall  be  such  that  there 
sh.all  he  no  los.s  of  grout  or  mortar  in  transit. 
Where  concrete  is  deposited  upon  or  against 
i-arth  or  rock,  these  latter  shall  first  be  well 
moi.stened.  Where  concrete  is  deposited  upon 
or  against  concrete  that  has  become  set,  the 
surface  of  the  latter  shall  be  scrubbed  clean, 
waslied  and  floated  with  cement  grout. 

Forms  for  concrete  shall  be  .so  constructed  as 
to  present  a  rigid,  unyielding  surface,  and  be  so 
braced  or  tied  that  the  placing  and  puddling  of 
concrete  shall  cause  no  motion  or  displacement 
of  them.  Forms  for  all  concrete  above  eleva- 
tion 6,000  shall  be  smooth  as  planed  lumber,  and 
as  soon  as  this  smoothness  becomes  impaired 
the  forms  shall  be  discarded.  Special  care  shall 
ho  used  to  make  all  joints  of  forms  tight,  as 
leakage  of  grout  or  mortar  through  joints  or 
between  forms  and  concrete  that  has  set  will  be 
considered  sufficient  evidence  of  such  poor  work- 
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niHnsliip  as  to  (■aiisv  the  comioinnlnK  of  tho  con- 
crete from  wlilch  the  leaknpe  occurs.  If  ties 
of  wire  or  small  rods  are  used  to  hold  forms  In 
I'lace  they  shall  be   so  arranged   that   they  will 


Tofs  of  Sfiillimy  Berm  ■  £16060. 0 


moved  Inside  of  IS  hours  after  concrete  has  been 
deposited    asalnst   them. 

Concrete  shall  he  deposited  so  as  to  nKiintairi 
a   neai'Iy   level   top   surface  and  avi'id    it    lluwiiig 
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Fig   2 — Cross-Section   of    Bishop's   Creei<    Dam. 


be  tightly  imbedded  in  the  concrete  so  as  to 
form  no  possible  channel  througli  it  and  shall  be 
cut  oft  flush  with  the  surface  of  the  concrete 
after  the  removal  of  the  forms. 


along  forms.  It  shall  be  well  puddled  to  expel 
air  and  stones  shall  be  pushed  back  from  con- 
tact with  the  forms  by  means  of  spades  or  suit- 
able  tools.      Forms   shall   not   be   built    vip  ahead 


is  lialjlc  to  freeze  after  being  deposited  shall  be 
covcri  d  with  hay,  straw,  or  some  material  that 
will  properly  protect  it  from  the  action  of  frost. 
It  sliall  not,  however,  be  in  direct  contact  with 
manure  or  water  leaching  through  it. 

All  concrete  shall  be  kept  wet  for  a  period  of 
siN  days  after  being  laid,  and  Class  A  concrete 
sliall  be  for  the  .same  period  shielded  from  the 
direct  ra.vs  of  the  sun. 

Owing  to  the  difficulty  of  measuring  exactly 
the  quantity  of  Class  A  concrete  actually  depos- 
ited, it  is  expressly  understood  and  agreed  that 
the  quantity  to  be  paid  for  will  be  determined 
by  the  engineer's  count  of  the  actual  number 
of  barrels  of  cement  used  in  making  Class  A 
concrete,  and  that  1  cu.  yd.  of  Class  A  concrete 
in  place  will  he  allowed  in  estimates  for  each 
1.25  bbls.  of  cement  going  to  make  concrete  of 
this  class.  No  allowance  will  be  made  for  cement 
used  in  pointing  or  repairing  or  replacing  defect- 
ive, concrete,  but  allowance  will  be  made  for 
cement  used  in  the  coat  of  grout.  This  allow- 
,-ince  will  be  made  on  the  basis  of  1  cu.  yd.  of 
Class  A  concrete  estimated  for  every  3  bbls.  of 
cement  used  for  coat  of  grout. 

No  concrete  shall  be  deposited  under  water 
without  explicit  direction  and  then  only  in  strict 
accordance  with  directions;  nor  shall  the  con- 
tractor, without  explicit  permission,  allow  water 
to  rise  on  any  concrete  until  it  shall  have  set  at 
least  twenty-foiH-  hours.  The  contractor  shall 
not  permit  walking  or  working  over  or  upon  fin- 
islied  concrete  siu'faces  until  the  concrete,  in 
the  opinion  of  the  engineer,  shall  have  set  suffi- 
ciently. The  contractor  will  not  be  allowed  to 
commence  the  erection  of  centering  and  forms 
upon  concrete  in  place,  until  such  time  shall 
liave  elapsed  as  may  be  required,  and  great  care 
shall  be  taken  at  all  times  to  i^revent  injury  to 
concrete  surfaces  which  will  be  exposed. 

The  concrete  placed  against  the  dry  rubble 
wall  shall  not  be  carried  up  at  a  rate  of  progress 
that  will  bring  its  top  surface  at  any  time  within 
1.5    ft.    in    ele\'ation    of    the    top    surface    of    dry 
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Fig    4 — Structural    Details    of    Reinforced    Concrete    Gate   Tower. 


'i'hc  time  In  elapse  Ijcfure  fornis  may  be  I'c- 
nioved  will  be  governed  by  the  nature  of  the 
cement.  X\w  liability  of  the  concrete  being  dam- 
.'iged  wiien  exposed,  and  the  care  exercised  in 
thf'ir    rcnio\'.'i!.      In    no    e\'ent   shall    they    be    re- 


of  tlic  concrete   to  such   an   extent  as  to   hinder 
the  proper  puddling  and  spading. 

No  concrete  shall  be  made  of  any  ingredients 
the  temperature  of  which  is  below  32°  F.,  or 
deposited  in  any  location  where  the  thermom- 
eter registers  less   than   32°   F.     Concrete  which 


rubble  wall.  To  prevent  waste  of  concrete  and 
the  draining  out  of  it  of  grout  or  mortar,  all 
chinks  and  joints  in  the  face  of  the  rubble  wall 
shall  be  carefuly  pointed  with  clay  well  tamped 
into  place.  Where  in  the  opinion  of  the  engi- 
neer this   means  does  not  sufficiently  effect   its 
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purpMse  lie  may  ortltr  tin-  ns.'  oT  10-oz.  canvas, 
which  shall  be  laid  ayainsi  the  wall  in  such 
iTiaiiner  as  to  lap  well  :in;l  .■ffectually  guard 
:ii<ninsl  Ifakase  «ii"  di'aiiKi^.    ■>!'  .-oncrete. 


The-  aliiive  specit'iL-aliiiiis  arc  |iartuiilarly  in- 
teresting as  tlicy  arc  ixiilcntly  intended  tn 
secure  as  nearly  a  ualer  ti^lit  concrete  as  is 
practicable. 


(_jcitc  '/ou'r/'. —  The  gate  tower  con.struction 
is  shown  in  such  detail  hy  Pigs.  '^  and  4  that 
it  calls  tor  no  explanation.  The  interesting 
feature  is  the  novelt\'   of  the   design  adopted. 


Ll 


STEAM     AND      ELECTRIC     RAILWAY      SECTION 


Portable    Storage    Batteries    and    Pri- 
mary Batteries  for  Operating 
Automatic  Signals. 

Portalile  storage  haticric-  tor  operating 
.lUtoniatic  signals  were  used  in  an  e.xperinicnt- 
il  way  on  certain  divisions  of  the  Southern 
racilic  as  early  as  ISIIn.  Since  then  their  use 
has  been  extended,  and  at  the  present  time  a 
large  part  of  the  Harrini.ui  Lines  is  e(|uipped 
with  automatic  signals  operated  in  this  way. 

.-\  detailed  account  of  the  npcraiimi  of  these 
storage  batteries  is  given  in  a  paper  read  be- 
iore  the  Railway  Signal  .\ssociation  at  the 
Stated  Meeting,  on  March  .'n,  I!M1,  by  Mr.  .\. 
II.  McKeen.  signal  engineer  of  the  Oregon- 
Washington  Railroad  &  Xa\  igation  Co..  and 
'd'.tlie  Southern  Pacilic  Co.  lines  in  Oregon, 
riic  following  extracts,  illustrating  methods 
if  handling  these  batteries  with  costs  of  in- 
stallation and  maintenance  of  liotli  storage 
Old  primary  batteries  arc  taken  from  Mr.  Mc- 
Kcen's  paper : 

The  methods  of  transportation  to  and  from 
I  he  charging  plants  vary  with  local  conditions. 
I  )n  portions  of  the  line  where  local  jiassenger 
service  is  available,  the  batteries  are  loaded 
into  the  ba.gga,ge  car  and  distributed  at  each 
station  by  the  batterym.an.  who  accompanies 
the  batteries.  From  the  station'-  they  are 
taken  to  the  various  liattery  locations  by  the 
maintaiiier  on  a  velocipede  or  nifitor  car.  the 
discharge  batteries  being  returned  in  the  same 
manner  to  the  station,  where  tbe>  are  picked 
up  by  the  batterymaii  and  brought  back  to 
the  chargin.g  plant  on  tlu'  return  train  in  the 
eveuirg.  (  In  other  sections  of  the  line  the 
batteries  are  loaded  into  a  specially  arran.ged 
battery  car  and  handled  on  local  freight  trains, 
stoiis  being  made  at  each  battery  location, 
where  the  batteries  tire  cbangeil  by  the  bat- 
terymaii and  the  iiKiintainer  on  that  district. 
The  car  containing  the  discharged  batteries 
is  sent  back  to  the  charging  ])lant  on  the  first 
frei.ght  train,  .\nother  arr.ingement  consists 
of  ;i  charging  plant  built  in  a  box  car.  which 
car  is  luoved  on  the  dtiily  uay  freight  and  is 
set  out  at  each  alternate  st.ition ;  in  one  end 
of  the  car  is  located  the  gasoline  engine,  gen- 
(.■rator.  switchboard,  and  cooling  tank.  A 
large  gasoline  tank  holding  sufficient  gasoline 
for  one  month's  supply  is  suspended  under 
the  body  of  the  car.  The  center  jiart  of  the 
car  is  u'sed  as  a  battery  room  and  is  suitably 
fitted  up  with  a  batter>-  bench,  lead-lined  sink 
and  a  large  water  tank  for  battery  washing 
purposes.  "  The  other  end  of  the  car  is  ar- 
ranged as  living  quarters  for  the  b.attervman. 
The  car  is  equipped  with  heavy  draught  gear 
in  order  to  avoid  ;uiy  d.iniage  due  to  rou,gh 
handling  wdiile  in  trtiiisit  I  luring  the  three 
vears  that  this  porttible  arr.ingenunt  has  been 
in  service,  it  has  gi\'en  the  best  of  results, 
handling  on  one  district  x:i-'  cells  monthly  on 
a  territory  of  l-"iO  miles  of  single  track  sig- 
nals. An' important  advantage  in  this  method 
is  that  on  the  l-'ib-mile  district  referred  to. 
only  SO  extra  cells  are  required  for  changing 
out  purposes;  this  being  only  ]0  per  cent  of 
the  total  number  of  C(dls  in  service  on  the 
district. 

On  the  flarriman  Lines  there  arc  -Vi  charg- 
ing plants,  each  of  which  (except  the  portable 
plants)  is  located  at  the  headquarters  of  the 
assistant  supervisor,  where  a  shop  building  is 
provided.  Since  jjart  of  this  shop  building 
is  used  to  house  the  charging  machinery  nn 
special  building  is  necessary.  The  avei^agc 
territory  covered  by  each  plant  is  101  miles. 
Wherever  current  can  be  obtained  from  local 
power  companies,  a  mercury  arc  rectifier  or 
motor  generator  set  is  installed,  and  at  other 
locations  where  electric  power  is  not  available 
a  gasoline  engine  and  generator  charging  out- 


lit  IS  used.  L.ach  charging  idant  is  in  charge 
of  a  specitd  batterymaii,  whose  duties  consist 
of  charging,  inspecting  and  cletining  the  bat- 
teries and  assisting  the  maintainers  in  cliang- 
in,g  out  the  cells  on  their  districts.  All  cells 
are  returned  to  the  plant  monthly  and  are 
tlKuaaighly  inspected  and  cleaned  before  be- 
ing put  on  the  charging  circuit,  .\  record  is 
kept  in  a  book,  provided  lor  ihe  jiurposc.  c^f 
the  voltage,  specific  gravity  .iiul  condition  of 
each  cell  on  arri\al  at  the  plant  and  each  cell 
is  examined  for  short  circuits  and  other 
faults;  the  hard  rubber  covers  .ind  connectors 
being  cleaned  and  sediment  removed  if  neces- 
sary. Once  a  vear  the  iiM  electrcrlyte  is  re- 
placed with  new  in  order  to  discard  .all  im- 
purities  held   in    Solution. 

In  the  case  of  stationary  batteries  it  is  the 
usual  practice  to  give  an  overchar,ge  several 
times  a  month,  the  overcharge  having  the 
effect  of  driving  the  sulphate  out  of  the  plates 
and  keeping  them  in  a  healthy  condition. 
Portable  cells  which  are  charged  once  a  month 
only,  are  subject  to  consider.able  sulphating 
and  therefore  require  a  long  charge  to  firing 
them  up  to  capacity.  It  is  the  jiractice  to  con- 
tinue the  char.ge  for  two  or  three  hours  after 
the  voltage  and  specilic  gr:ivit>  has  ce.ased  to 
rise.  The  uniform  gassing  cd"  all  cells  on 
charge  is  a  good  indication  of  their  condition 
.'ud  the  failure  of  any  cell  to  gas  is  investi- 
.gated  before  the  charge  is  continued  During 
the  charge,  voltage  and  specilic  gravity  read- 
ings are  taken  and  recorded  in  the  book  and 
any  cells  not  coming  up  to  the  proper  voltage 
and  gravity  are  closely  watched  and  gi\'en 
special  treatment  if  necessary.  Mainttiiners 
are  required  to  make  weekly  inspection  of  all 
cells  in  service,  examining  them  for  loose  con- 
nections, taking  voltage  retidings  ;iiid  replac-. 
ing  any  evaporation  of  eleclrol\te  that  ni.ay 
occur  during  the  time  the  cells  are  in  service. 
In  replacing  the  c\aporation.  only  wtitei- 
whose  purity  has  been  previously  p;issed  on 
is  used.  In  localities  where  pure  water  is  not 
obtainable,   distilled   water   is   provided, 

Tn  charges  subseipient  to  the  initial  charge 
the  general  rule  is  that  the  .amount  of  current 
put  into  the  cell  should  be  twice  the  amount 
delivered  by  the  cell  during  the  :^li  or  less 
days  elapsing  since  the  previous  charge.  Un- 
der normal  conditions  and  service  tl'e  amount 
of  current  reipiired  of  a  cell  will  \ar.\  from 
-hi  to  7.-1  ampere  hours  per  month. 

The  batteries  are  housed  in  the  lower  casi- 
of  the  signal,  which  makes  them  etisily  ac- 
cessible for  inspection.  The  lower  signal  case- 
also  serves  to  accomiiiod.i'e  the  track  and  line 
relays.  ,At  the  end  of  sidings  on  single  tr.ack 
or  other  locations  where  two  signals  tire  op- 
posite each  oilier,  one  set  of  batteries  is  used 
to  ojierate  both  signals,  .\fter  the  b.itteries 
have  been  in  service  'Ifteen  days,  the  main-- 
ttiiner  intiTcbangcs  them  with  the  batteries  of 
tlu-  distant  signal,  this  liaMiig  the  ellect  of 
equalizing  the  discharge  to  a  considerable  ex- 
tent on  all  cells  in  service.  It  also  avoids  the 
necessity  of  charging  cells  for  different 
lengths  of  time  on  their  return  to  the  charg- 
ing plant  and  eliminates  the  possibility  of 
cells  being  discb.irgeil  to  .a  point  that  might 
result  in  ;i  sigiuil  failure.  During  the  first 
six  months  of  Iflln  there  were  a  total  of  only 
lil  signal  ftiilnres  iUu-  to  weak,  dead  or  de- 
fective stor.agc-  batteries  and  only  L!  failures 
from  po(n-  or  broken  connections  on  storage 
batteries;  or  a  total  of  71  f.ailures  froni  till 
such  causes  on  the  entire  system.  This  was 
less  than  Ti  per  cent  of  the  total  number  of 
failures  from  .all  causes.  The  total  number 
of  signal  movements  during  the  same  period 
was  •ll*.7.'iX.OilO.  and  the  miniber  of  movements 
per  failure  from  storage  battery  causes 
amounted  to  (l.ift.00l\  which  is  no  doubt  ;i 
more   creditable    showing   than    would   be   nos- 


sible  if  priinar\  batteries  were  used.  In  addi- 
tion to  the  reliability  of  operation  thus  se- 
cured, the  economical  advantages  of  the  [lort- 
able  storage  battery  o\er  the  primary  battery, 
both  for  installation  and  iiiainleii;nue  is  an 
important   consideration, 

COST    OF    .ST(iR.\i;iO    Clil.LS. 

1    cell    SS-7    .storage   battery,    eomiilete $4.s.1 

;'  battery  conneetor.s,  at  8  ets.   eaeli Ir, 

I'^leetrob'te     g;; 

Freight    eliai-.§:es .Zn 

Total  cost   ffr'si 

Cost    of    chargins    machinerv    and    ap- 
paratus in  :<2  plants,  at  $450.00  ea,eh.$  itj,  liin.Oii 
Cost    of   4.S,.jlii    storage   cells,   eoniiilete. 

including   freight    charges L'."i9.n75.44 

Cost    of    TJ,V2'J    carry   eases,      at      $1.6ii 

e<"'li    ^:l.535.40 

Total  cost    .l;.t]4,nin.S4 

COST    OF   PUIM.ARV    CELL.S. 
I    :i."iO-anipere-houi-   priinarv   cell.    < mii- 

Piete    If:;. Oil 

Freight   cluilges    I'lj 

Total    <-ost    ^2.20 

Cost  of  1(8, 4S0  primar\-  cells,  complete, 

including   freight    ehaiges $:i!)2,G.'i6-0ii 

l-'ost  of  !i,026  concrete  battery  wells, 
at   iiTj.OO   each ." 22.",,';.jn.0ii 

Freight  charges  on  O.OL'U  concrete  bat- 
tery wells,  each  weighing  1.800  lbs  , 
at  .i;2ii.00  each    ISO, .".20. 00 

Cliarges  for  work  train  and  locomo- 
tive crane  or  derrick  with  crew  for 
unloading  and  placing  <i.02i;  battery 
wells,  no  da.vs  at  $a0.oo  jier  day  (esti- 
mated I    : 4, ."00.00 

Cost  of  labor  for  digging  holes  and 
setting  o.Oi'i;  battery  wells  at  $10.00 
lier  well    (estimated)    110,260.00 

Total   cost    $sl>3.:,St;.0o 

ciiST   ilF    .M.\INTKN.-\XCE   OF   STnrt.ACJE 
CFLLS   PEl;  YE.\R. 
Interest    on    investment      of     $314,010.S4 

at    -J  per  cent $l.",,T00.."i4 

Iieprecialion    on    .j2      charging      plants 

lusting  $23,400.   at  10  per  cent 2.340.00 

I  lepie.-iation    on    48,316    positive    groups 

cosliiig  $l.."i7   each,  at  22  per  cent 16.7r.7.4:i 

Iieprecialion   on    48. .516    negative   groups 

lostiiig  $1.83.5  each,  at  2.5  per  cent 22,256.71 

1  leiireciation    on    12.120    carrying    cases 

costing  $2.60   each,  at  10  per  cent 3,1.53.34 

Cost  of  renewals  of  broken  .iars,  covers 

and    sciiarators    on    48.31fi    cells    at    !i 

ets.  per  cell  per  year 4.366.4  1 

(-'ost    of    eleetrol,\-te    renewals    on    4.8. .51*; 

cells  at  3  ets.  per  cell,  per  year 1.1.53.48 

i.^osl    of    current,    gasoline,    oil.    etc.,    at 

charging    plants    per    year    at    IS    ets. 

tier    cell    S.732.S8 

Total   cost    $74,763.02 

CdST  OF   M.XIXTEXAXCl':  OF  PRIMARY 
BATTERIES    PER    YEAH. 
Inier.-si    on    invesinii-nt    of   $803,386.    at 

3  iicr  cent    $  44,679.30 

Cost    i,r   renewals   for   178.480  cells,    per 

>ear    at   .$1.00  each ITS. 480. 00 

Cost    of    renewals    of    broken    jars  tuid 

■  oviis    on    I78.4SIJ    i-clls    per   year,    at 

7    els.    iier   cell    per   .\i-ai .':      12,493.60 

Total   cost    $233!632.90 

\Vitli  reasonable  care,  the  average  life  of 
SS-i  portable  cells  and  their  component  parts 
are    found   to   be  as    follows: 

Positive  elenieiils    li^^  years 

.Vega live  elements    4  "   years 

Rubber  jars   10       years 

Rubber   covers    10       years 

Uubher   separa  tens    i o       years 

Wood  sepiirators   2       years 

I'arrying  cases   10       years 

Xo  charges  .ire  made  for  tr.insportin.g  stor- 
age b;itteries  either  when  handled  on  iiassen- 
ger  or  freight  trains;  and  even  though  a  nom- 
inal charge  should  be  assessed,  the  amount 
would  not  exceed  the  freight  charges  over 
foreign  lines  for  renew.als  lor  primary  bat- 
teries. This  item  is  therefore  not  included  in 
the  fore.goin.g  cost  of  maintenance  of  storage 
or  primary  batteries;  neither  is  the  expense 
for  labor  for  charging,  inspcctin,g  and  chang- 
ing out  stortigc  cells  or  making  renewals  to 
]irimar>     cells    taken     into    consideration,     for 
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the  reason  that  so  far  as  it  can  be  asccrlaineil 
from  Western  roads  using  primary  b.ittery. 
the  cost  for  labor  for  maintaining  primary 
batteries  is  practically  the  same  as  with  port- 
able storage  battery.  The  batterynian  looks 
after  the  charging  of  the  storage  batteries  on 
a  district  averaging  lO-l  miles,  the  maintaincrs 
assisting  in  distributing  the  batteries,  which 
requires  on  an  as-eragc  two  days  time  of  c.ich 
maintainer  monthly.  Maintaincrs'  districts 
range  from  M  to  '20  miles  according  to  the 
number  of  signals,  local  conditions,  etc.  The 
average  district  is  approximately  IG  miles 
with  3-2  signals.  Maintainers  have  no  helpers 
and  are  required  to  look  after  all  work  in 
connection  with  the  maintenance  of  signals 
on  their  district  including  the  care  of  signal 
lamps. 

The  prices  as  shown  for  both  portable  stor- 
age batteries  and  primary  batteries  are  the 
regular  list  prices  less  the  usual  trade  dis- 
count. The  freight  charges  are  iigured  on  an 
average  basis  for  the  entire  system  and  are 
reasonably  accurate. 

The  cost  for  current  for  operating  motor- 
generator  or  arc-rectifier  plants  varies  from 
'/i  ct.  to  5  cts.  per  K.  W.  and  the  cost  for 
generating  current  with  gasoline  engine-gen- 
erator sets  is  about  10  cts.  per  K.  W.  Taking 
an  average  for  the  entire  system  the  annual 
cost  for  charging  current  is  18  cts.  per  cell. 

(Criticism  of  the  above  costs  were  offered 
bv  Mr.  E.  E.  Hudson,  of,  the  Edison  Manu- 
facturing Co.  Mr.  Hudson  also  submittcd_ 
costs  of"  the  installation  and  maintenance  of 
primary  cells  which  he  thought  for  various 
reasons  were  nearer  correct  than  the  ones  sub- 
mitted by  Mr.  McKeen.  A  summary  of  Mr. 
Hudson's  discussion  is  given  below. — Editor. > 
■  Under  the  caption  "Cost  of  Primary  Cells," 
Mr  McKeen  gives  the  price  of  one  3-50  am- 
pere-hour cell  at  $2.00.  freight  charges  $0.20, 
total  cost  $2.20.  The  prevailing  price  of  a 
400  ampere-hour  primary  cell  complete,  meet- 
ing R.  S.  A.  specifications,  is  $1.9.5  in  less  than 
carload  lots,  with  freight  aIlo\ved  to  points 
east  of  or  on  the  Mississippi  River.  In  car- 
load lots  the  difference  in  freight  between  CL 
and  LCL  to  Chicago,  reduces  the  cost  per 
cell  to  $l.iE)0. 

The  most  serious  objection  to  the  figure 
shown  as  representing  the  cost  of  primary  bat- 
tery, however,  is  that  the  whole  cost  of  the 
complete  cell,  including  the  active  elements 
and  the  freight  thereon  is  shown  as  a  part  of 
cost  of  installation ;  whereas,  the  storage  cells 
are  received  in  an  uncharged  condition  and 
the  cost  of  maintenance  starts  from  the  time 
they  are  set  up.  In  other  words,  the  figures 
supposed  to  represent  the  cost  of  installation 
of  primary  celk  include  practically  all  of  the 
cost  of  maintenance  for  a  year  or  more  and  a 
like  charge  is  not  included  in  cost  of  installing 
storage  cells.  Therefore,  only  the  cost  of  the 
inactive  or  permanent  parts  of  the  primary 
cells  is  properly  chargeable  to  the  cost  of  in- 
stallation or  first  cost. 

The  price  of  a  400  ampere-hour  renewal 
complete  is  96  cts.  and  after  deducting  this 
from  the  price  of  the  complete  cell  we  get  a 
cost  for  permanent  parts  of  99  cts.  per  cell  in 
LCL  shipments  and  about  96  cts  per  cell  in 
carload    shipments.      The    shipping   weight    of 


the  complete  renewal  is  almost  exactly  one- 
half  that  of  the  complete  cell.  Freight  on  the 
permanent  parts  only  should  be  considered  as 
a  part  of  first  cost. 

It  is  difficult  to  sec  why  the  number  of  pri- 
mary cells  given  by  Mr,  McKeen  (178,480), 
should  be  necessary,  as  16  primary  cells  per 
battery  location  are  considered  suflicicnt.  This 
would  give  a  total  of  144,416.  There  also 
seems  to  be  an  unnecessary  number  of  wells, 
provided  in  the  estimate. 

In  making  the  following  estimate  of  costs  I 
have  not  considered  the  use  of  wells  for  two 
reasons :  First,  in  nearly  all  the  cases  that  I 
know  of  where  wells  have  been  installed  they 
are  not  used  solely  for  the  housing  and  pro- 
tection of  soda  or  potash  batteries;  and  sec- 
ond, because  there  are  some  roads  using  Edi- 
son primary  cells  in  large  quantities,  which 
use  wooden  battery  boxes.  The  cost  of  these 
boxes  varies  slightly,  according  to  conditions, 
the  average  being  about  $10  each  installed. 

Using  corrected  figures  as  a  basis  of  calcu- 
lation, the  cost  of  primary  battery  equipment 
for    a    signal    installation    similar    to    that    on 
the  Harriman  Lines  will  be  as  follows: 
COST  OF  PRIM.\RY  CELLS  -WITH  BATTERY 

BOXES. 
Cost   of  144.416  cells,   less   cost  of  first 

"renewals"    $138,039.36 

Cost  of  freight  in  carload  lots  to  aver- 
age point  on  Harriman  Lines  after 
deducting  freight  on  active  elements, 
and   manufacturer's  allowance  5  cts. 

per  cell  7,L'20.S0 

Cost  of  9,026  battery  boxes     installed,       

$10.00  each   iO,?.ROM 

$236,120.16 

I  have  been  furnished  with  the  following 
figures  representing  the  estimated  cost  of  bat- 
tery wells  for  such  an  installation  as  that  on 
the  Harriman  Lines: 

3,009  wells  for  points  where  extremely  cold 
weatlier  prevails  during  winter  months, 

at  $22   each    *°„'J.c- 

6,016  wells  for  other  locations  at  $15  each.  90,25.o 
The  transportation  charges  estimated  by 
Mr.  McKeen  on  battery  wells  at  $180,.V20  or 
$20  per  well  may  be  eliminated  almost  en- 
tirely, as  figures  given  above  contemplate  de- 
livery at  some  central  point  on  the  Harriman 
Lines. 

Revised  cost  of  installation  of  primary  bat- 
tery using  the  foregoing  corrected  figures  as 
a  basis  for  calculation  would  be  as  follows  for 
a  primary  'battery  equipment  for  a  signal  in- 
stallation similar  to  that  on  the  Harriman 
Lines. 

COST  OF   PRIM.-VRT  CELLS  WITH  WELLS. 
Cost  of  144,416   cells  less   cost  of  first 

renewals     $138,639.36 

Cost  of  freight  in  carload  lots  to  aver- 
age point  on  Harriman  Lines  after 
deducting  freight  on'active  elements, 
and  manufacturer's  allowance,  5  cts. 

per  cell    7. 220. SO 

Cost  of   3.009   style   "F"   Massey   wells 

at  $22  each,  complete 60.19S.00 

Cost  of  6,017   style  "E"   Massey  wells. 

at  $15  each  complete 90.255.00 

Charges  for  work  train  and  locomotive 
crane  or  derrick  with  crew  for  un- 
loading and     placing     9,026     battery 

wells.   90  days  at  $50  per  day 4.500.00 

Cost  of  labor  for  digging  holes  and 
setting  9,026  battery  wells  at  $5  per 
well    r. 45,130.00 

$351,943.16 


The  lignrcs  shown  as  representing  the  cost 
of  interest  on  investment  will  l)e  reduced  ma- 
terially because  of  the  reduction  on  first  cost 
of  permanent  e(iuipnicnt.  Mr,  McKeen  as- 
sumes one  renewal  per  primary  cell  per  year 
but  the  method  cinployed  in  arriving  at  this 
estimate  is  not  given.  From  the  figures  given 
the  average  number  of  signal  movements  per 
day  was  22%.  Under  ordinary  conditions  a 
set  of  primary  cells  of  400  ampere-hour 
capacity  would  last  very  much  longer  than  a 
year  on  one  charge  with  this  amount  of  work. 

On  the  basis  of  the  figures  given  in  Mr. 
IMcKeen's  paper  the  efficiency  of  storage  cells 
under  normal  conditions  is  38  per  cent.  But 
if  we  take  into  consideration  the  current  used 
in  special  treatment  of  cells,  as  required  by 
the  book  of  rules,  as  well  as  the  various  other 
losses  due  to  local  action,  reduction  of  output 
in  cold  weather  and  the  charging  of  cells  not 
fully  discharged  in  order  to  avoid  sulphation, 
we  will  probably  find  that  the  actual  efficiency 
in  service  does  not  exceed  30  per  cent. 

Taking  this  percentage  of  efficiency  as  a 
basis,  it  will  be  seen  that  from  an  input  of 
97,032  K.  'W.  hours  for  the  48,.516  storage  cells 
the  efifective   output  is  29,110  K.  W.   hours. 

To  find  the  equivalent  ampere-hour  capacity 
in  primary  cells  sufficient  to  produce  this 
amount  of  energy  it  is  only  necessary  to  take 
the  total  of  144.416  primary  cells  required  to 
displace  the  total  number  of  storage  cells,  mul- 
tiply by  .6  (the  luean  working  voltage  per 
cell  under  such  conditions  as  prevail  on  the 
Harriman  Lines")  and  divide  the  product 
(86,6.50  volts)  into  29.110,000  watt-hours  (29,- 
110  K.W.  hours).  This  will  give  us  a  result 
of  336,  representing  the  average  ampere-hour 
consumption  per  year  if  primary  cells  were 
used  on  this  installation.  At  this  rate,  cells 
of  400  ampere-hour  capacity  would  last  14% 
months  on  one  charge. 

At  a  cost  of  96  cts.  per  renewal,  this  makes 
the  renewal  cost  per  cell  80  cts.  per  year,  with- 
out considering  the  value  of  the  scrap.  But  as 
an  allowance  of  16  cts.  each, is  made  for  the 
exhausted  copper  oxide  and  zinc  plates  when 
returned  to  the  manufacturer  a  still  further 
reduction  should  be  iriade.  This  allowance 
will  net  the  railroad  company,  after  deducting 
freight,  about  14  cts.  per  cell,  or  12  cts.  per 
cell  per  year  in  this  case,  making  the  net  cost 
of  the  renew-al  68  cts.  per  cell  per  year  instead 
of  $1.00  as  shown. 

The  third  item  of  7  cts.  per  cell  per  year  for 
the  replacement  of  broken  jars  and  covers  is 
entirely  too  high.  Reliable  records  indicate 
that  the  annual  percentage  is  about  0.7  of  1 
p,er  cent,  or  about  %  of  1  ct.  per  cell  per 
year,   including    freight. 

With  these  figures  we  are  able  to  arrive  at 
the  annual  cost  of  inaintenance,  which  would 
be  as  follows : 

COST    OF    1NL4.INTENANCE    OF    PRIMARY 
BATTERIES,   PER  YEAR. 
Interest    on    investment    of    $236,120.10 

at  5  per  cent $  11.806.00 

Cost   of  renewals  for   144,416   cells  per 

year  at  OS  cts.  each 9S.202.SS 

Cost   of   renewals   of   broken   jars  and 

covers  on  144,410  cells  at   %   cts.  per  ',„_„ 

cell   per  year 962.78 

$110,971.66 


GENERAL    ARTICLES    AND    CLASSIFIED    ITEMS 


Methods    and    Costs    of    Laying    Five 

Kinds   of   Composition  and 

Gravel  Roofs. 

BY   H.   LUNDT.* 

Composition  and  gravel  roofing  for  flat 
roof  buildings  has  come  into  extensive  use 
during  past  years.  During  my  25  years  of  ex- 
perience I  find  it  the  cheapest  and  most  last- 
ing roof  as  compared  to  iron,  tin,  or  other  ma- 
terial used  on  flat  roofs.  The  following  costs 
of  5  different  kinds  of  roofing  will  illustrate 
that  a  cheap  and  good  roof  may  be  obtained 

•Roofing  Contractor,  Hammond,  Ind. 


proportionately  with  the  quality  or  amount  of 
material  and  workmanship  put  into  it,  and  that 
the  life  of  the  roof  will  be  proportionately 
greater  for  the  larger  amount  of  money  ex- 
pended. 

The  cheapest  composition  roof  is  3-ply  tar 
and  gravel,  using  45  lbs.  of  saturated  felt,  70 
lbs.  of  tar  and  pitch.  'A  yd.  of  screened  gravel, 
and  lath  and  nails  at  a  total  cost  for  material 
of  $1.50  per  square,  (10x10  ft.).  The  labor 
cost  of  the  work  varies  from  $0.40  to  $1  per 
square,  depending  upon  the  nutriber  of  squares 
in  each  job.  It  requires  4  men  to  each  gang 
of  roofers,  common  labor  receiving  25  cts.  and 
skilled    labor   50    cts.    per    hour.     This   would 


make  the  total  cost  of  a  3-plv  composition  roof  < 
with  tar  and  gravel  from  $1.90  to  $2.50  per  ] 
square.  This  roof,  for  ordinary  uses,  will  last  ' 
from  5  to  8  years. 

A  better  roof  is  a  4-ply  composition  roof 
laid  in  the  same  manner  as  a  3-ply,  but  having 
one  extra  ply  or  15  lbs.  more  of  saturated 
felt  and  30  lbs.  more  of  composition  which  • 
will  m.ake  the  total  cost  from  $2.50  to  $3.00 
per  square.  This  class  of  roof  will  easily  last 
10  years. 

The   next  better  roof  is   the   solid   mopped 
roof  with  a  cap  sheet  over  the  4-ply,  laid  as 
follows:  each  of  the  4  layers  of  felt  is  mopped     , 
over  the  entire  surface  and  laid  S  ins.  to  the     i 
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WL-alher.  1  he  entire  siiri:u-o  i>  ilieii  covered 
witli  a  cap  sheet  which  is  cdated  with  the  hot 
pitch  compound.  In  this  way  every  seam  of 
the  four  layers  is  covered.  oVer  all,  the  pitch 
and  tar  and  screened  sravcl  is  laid.  I  have 
one  of  these  roofs  wliicli  has  been  laid  14 
years  without  recoating.  Tlie  cost  of  labor 
and  material  on  this  class  uf  roof  is  $4  per 
square.  The  material  used  per  square  is  75 
lbs.  of  saturated  felt,  150  lbs.  of  composition, 
Va  cu.  yd.  of  screened  graxel  and  latli  and 
nails. 

.Any  of  the  foregoing  roof<  can  he  laid  with 
Pioneer  asphalt  in  the  same  way  that  the  tar 
and  pitch  composition  is  used.  This  will  in- 
crease the  cost  from  $0.7.j  ti>  $1  per  square.  I 
put  on  some  of  these  roofs  10  years  ago  and 
they  are  in  good  condition  today.  Asphalt 
retains  its  life,  but  the  tar  and  pitch  crumble 
to  dust  and  require  a  recoating  after  about  5 
years.  The  cost  of  recoating  i<  about  $1.50 
per  square.  In  recoating;,  all  the  loose  gravel 
IS  swept  off  and  the  felt  is  cleaned  of  dirt  and 
dust.  Then  the  composition  is  placed  with  not 
less  than  60  lbs.  to  the  square 

The  best  of  all  these  roofs  is  the  Actinolite 
iwiif,  but  it  is  also  the  most  expensive.  If  this 
rcinfing  is  laid  in  according  to  s[)ecirtcations 
it  will  last  50  years.  The  .-Vctiimlite  is  mixed 
with  hot  tar  and  used  as  a  mortar.  The  foun- 
dation is  started  with  one  layer  of  Flaxfelt 
and  5-ply  solid  saturated  felt  mopped  both 
ways.  The  entire  surface  is  then  mopped  with 
hot  pitch  and  the  Actinolite  is  put  on  this  sur- 
face with  a  trowel.  The  layer  is  %-in.  to  1-in. 
thick.  This  material  will  not  run  in  summer 
nor  crack  in  winter.  1'he  cost  of  such  a  roof 
is  from  $6  to  $8  per  square.  Several  factory 
and  school  buildings  which  I  have  roofed  in 
Hammond,  Ind.,  and  vicinity  have  borne  evi- 
dence of  my  conclusions  in  regard  to  this  ma- 
terial. 


BOOK  REVIEWS. 

How  to  Read  Plans.— Bv  Chaili-s  <;  Peker. 
IndiLstrial  Book  Co..  New  York,  X.  Y.  Cloth, 
i%x'%   Ins.:   104  pp.;   illustraleil;   r.O  cts. 

Tile  purpose  of  this  hook  is  to  furnish  me- 
chanics an  explanation  of  llie  v.arious  conven- 
tions used  in  making  architeclnial  working 
drawings.  It  is  not  the  aim  of  the  author  to 
make  draftsmen  of  nieolianics,  Imt  so  to  de- 
scribe the  ordinary  conventions  used  in' making 
working  drawings  that  tlieir  interpretation  will 
become   easy   to  mechanics. 

The  first  43  pages  deal  with  wlial  the  autlior 
calls  the  A  B  C's  of  drawing.  This  portion  of 
the  book  illustrates  the  diffeienee  between  per- 
spective and  working  drawings.  Plans,  eleva- 
tions and  sections  are  defined  and  illustrated. 
Conventional  methods  of  section  lining  to  repre- 
sent various  materials  of  construction  are 
shown.  Dimension  notation,  center  lines,  and 
projection  lines  are  fully  discussed  and  illus- 
trated. Four  pages  are  devoted  to  the  explana- 
tion of  scales. 

Instructions  for  reading  siniph-  iilans  cover  37 
pages.  This  portion  of  the  book  is  fully  illus- 
trated with  perspective  drawings  of  several 
houses,  and  working  drawings  of  the  various 
floor  plans.  All  the  conventions  used  are  point- 
ed out  and  their  meaning  explained. 

The  remaining  part  of  the  book  contains  a 
complete  set  of  architect's  plans  for  a  six-room 
frame  cottage,  The  object  of  this  section  is  to 
afford  the  reader  an  opportunity  to  test  his  un- 
derstanding of  the  principles  earlier  enumerated 
and  illustrated.  Several  jiages  of  text  follow 
these  specimen  plans  and  the  application  of  the 
various  conventions  is  pointed  out.  The  book 
IS  concluded  with  a  few  remarks  on  the  relation 
of  plans  and  specitications,  and  a  flnal  word  of 
caution  relating  to  common  errors  in  reading 
plans. 

The  book  is  well  arranged  throughout  and  is 
written  in  a  style  which  will  surely  appeal  to 
the  class  of  mechanics  addressed.  The  present 
is  the  second  edition. 

The  Art  of  Roadmaking.— By  Harwood  Frost. 
The  Engineering  News  Publishing  Co.,  New 
York,  N.  T,  Cloth,  u\kD  ins.;  544  pp.;  illus- 
trated;  ?3. 

The  aim  of  the  author  in  preparing  this  book 
was  to  reach  and  interest  the  average  non- 
technical general  reader.  The  language  used 
and   the   material   presented   are   consistent   with 


this  aim.  Tlie  usu.il  i.il.l.s  and  formulas,  re- 
sults of  tests,  and  taljl.s  of  statistics  commonly 
included  in  teclniical  books  on  roads,  are  Rreatly 
abbreviated  in  tliis  volunu-.  The  :tnthor  has 
drawn  conclusions  from  siuli  information,  print- 
ed elsewhere,  for  tin.'  briiriit  lU'  the  non-tech- 
nical reader. 

The  book  has  a  very  inleresling  inlrodui-tory 
chapter  on  the  history  of  road  d.vilopment.  The 
relation  of  a  country's  roails  In  its  civilization 
is  discussed.  Egyptian  and  Itoman  roads  are 
described  and  illustrated,  ami  eats  of  early 
American   roads  still   in   use  are  shown. 

The  body  of  the  book  is  divided  into  three 
parts.  Part  I  deals  with  fundamental  considera- 
tions of  traction  resistance,  road  and  pavement 
economies,  and  the  principles  underlying  the 
selection  of  pavements   for  different   purposes. 

Part  II  deals  with  country  and  suburban  roads. 
The  chapter  on  the  loeation  of  country  roads 
will  no  doubt  lie  of  special  interest  to  the  gen- 
eral reader.  The  effect  of  alignment  and  grades 
are  discussed,  and  the  surveying  operations  pre- 
ceding the  choice  of  loeation  are  described. 
There  is  a  good  chapter  on  general  construction 
insofar  as  it  relates  to  road  building  and  pro- 
tection. There  are  other  chapters  on  the  ma- 
terials of  road  construction,  on  earth,  gravel, 
sand  and  clay  roads,  on  bioken  stone  roads,  and 
mountain  roads.  There  are  two  subjects  on 
road  maintenance  and  allied  subjects,  and  a 
chapter  on  slate  aid  laws.  The  latter  chapter 
should  be  of  special  interest  to  evny  voter  :ind 
taxpayer. 

Part  III  relates  to  city  streets  and  pavements. 
There  is  also  a  chapter  on  city  planning,  and 
chapters  on  the  common  classes  of  pavements. 
There  is  a  chapter  on  street  cleaning,  one  on 
sidewalks,  curbs  and  gutters.  JVliscellaneous 
roads  are  enumerated,  detined  and  brieliy  dis- 
lussed,  and  their  advantages  and  disadvantages 
pointed  out.  The  final  cliajiter  relates  to  the 
landscape  gardening  possibilities  of  the  road- 
side. 

There  are  live  appendlxi.'s  gix'ing  typical  spec- 
ifications and  contracts  and  pavement  guaran- 
tees, also  a  dissertation  on  tlie  wear  of  roads 
by  automobiles,  American  road  statistics,  and 
a  very  useful  and  complete  bibliography  of 
roads,  streets  and  pavements. 

The  book  deserves  a  wide  circulation  among 
the  classes  the  author  aimed  to  interest,  and 
young  engineers  can  well  read  it  as  a  prelim- 
inary to  a  technical  study  of  the  general  subject 
of  roadmaking. 

The  Analysis  of  Paints  and  Painting  Ma- 
terials.— By  Heiirv  A.  Gardner.  Director,  Scien- 
tific Section,  Educational  Bureau,  Paint  Manu- 
facturers' Association  of  the  United  States,  and 
,John  A.  St  haeffer.  Instructor  in  Chemical  Prac- 
tice. Carnegie  Technical  Scliools,  I'ittsburg,  Pa. 
New  York  and  London:  McGraw-Hill  Book  Co. 
Cloth,  6x9',4  ins.:  luu  pp.;  two  text  illustrations; 
nve  tables;    two  appendixes;  $l.iiO  net. 

A  publication  which  is  of  interest  to  the  engi- 
neer and  practical  chemist  alike  is  the  "Corro- 
sion and  Preservation  of  Iron  and  Steel,"  by  Dr. 
.Vllerton  S.  Cushman  and  Mr.  Henry  A.  Gard- 
ner. Both  authors  have  contributed  so  much  to 
the  current  literature  of  recent  years  regarding 
these  matters  that  the  book  will  be  welcomed 
liy  all  who  are  interested  in  this  field.  Dr. 
Cushman  has  long  been  a  prominent  worker  in 
investigations  of  the  natural  influences  which 
produce  oxidation  of  iron  and  steel,  and  he  has 
done  much  toward  the  conservation  of  these 
valuable  materials  iiy  his  excellent  studies  of  the 
prevention  of  rust  furmation.  Mr.  (Jardner.  on 
the  other  hand,  has  been  very  active  in  the 
study  of  paints  and  pigments,  and  no  one  is  bet- 
ter fitted  to  write  on  these  matters  than  he  is. 

Some  of  till'  material  which  makes  up  the  book 
has  previously  appeared  in  bulletins  and  maga- 
zine articles  written  by  one  or  the  other  of  the 
autho-s,  and  some  has  been  already  published 
in  committee  reports  of  various  technical  socie- 
ties. Nevertheless  there  is  much  that  is  new, 
and  great  pains  have  been  taken  to  explain  the 
many  laws  and  principles  of  physical  chemistry 
that  undcrly  corrosive  action.  In  the  introduc- 
tion it  is  stated  that  one  of  the  objects  of  the 
work  is  to  treat  these  matters  in  such  a  manner 
as  to  render  them  clear  to  manufacturers,  engi- 
neers, metallurgists,  and  others  who  are  not 
familiar  with  the  theories  involved.  The  dif- 
ficulties arising  from  an  attempt  to  attain  this 
end  are  plain  to  any  student  of  the  subject,  but 


in  the  main  very  good  results  have  iieen  at- 
tained for  a  work  of  this  size.  In  a  few  in- 
stances, however,  and  especially  in  quotations 
from  other  authors,  with  which  the  book  is  re- 
plete— material  has  been  brought  out  which  will 
not  be  comprehensible  to  those  who  have  not 
made  an  extended  study  of  physical  chemistry, 
und  in  such  cases  a  little  further  explanation 
might  profitably  have  been  appended.  In  most 
cases,  where  such  added  expl.anation  would  have 
proven  too  bulky  to  include  in  this  brief  work, 
all  mention  of  the  matter  involved  might  prob- 
ably have  been  omitted  without  lessening  the 
value  of  the  book  to  the  majority  of  readers. 
For  example,  in  the  fifth  chapter  a  quotation 
from  'Walker  is  included,  which  mentions  the 
silver  voltameter  and  Ostwald's  bromide  volta- 
meter. It  is  hardly  to  be  expected  that  the 
practical  man,  aside  from  a  few  engaged  i-n  elec- 
trical work,  is  familiar  with  an  apparatus  of  this, 
nature,  which  finds  so  little  application  outside- 
tiie  research  laboratory. 

In  other  instances  analogies  have  been  drawr: 
between  the  phenomena  involved  in  corrosion- 
iind  certain  common  phenomena  familiar  to  all 
practical  men,  for  the  purpose  of  making  more- 
plain  the  various  theories  which  are  expounded. 
This  practice  may  be  useful  at  times,  but  it  is- 
likely  to  produce  undesirable  results,  and  faiic 
impressions  are  likely  to  be  brought  about  in 
the  minds  of  the  uninitiated,  which  no  amount 
of  further  explanation  will  succeed  in  removing. 
The  unwary  beginner  in  the  study  of  a  theory 
is  oftentimes  led  to  extremes  in  the  application 
of  such  similes,  by  his  enthusiasm.  For  exam- 
ple, on  page  14  the  "driving  force"  of  solution 
pressure  or  solution  tension  is  said  to  be  ex- 
actly analogous  to  steam  pressure  in  a  boiler, 
and  further  on  it  is  stated  that  as  the  rising 
steam  pressure  tends  to  resist  further  evapora- 
tion oT  the  water,  so  the  growing  number  of  free 
particles  entering  into  solution  produce  a  back 
pressure  which  tends  to  resist  the  entrance  of 
more.  The  use  of  this  particular  example  might 
be  excused  on  the  ground  that  Arrhenious,  the 
father  of  the  electrolytic  theory,  made  use  of  it 
also,  and  that  numerous  authors  have  since  done 
likewise.  Still,  the  false  impression  may  be 
liirmed  in  the  mind  of  the  beginner  that  the 
walls  of  a  vessel  of  water  into  which  a  mass  of 
metal  is  introduced,  are  instantly  subjected  to  a 
bursting  pressure  due  to  the  solution  pressure  o£ 
the  metal.  Even  though  the  Helmholtz  "double 
layer"  idea  be  brought  out  afterward,  as  is  done 
in  this  work  on  page  27,  still  there  remains  this 
uMhaj)p.v  impression,  which  serves  to  puzzle  the- 
i.ader  in  his  further  study  of  iron  formation. 

The  first  part  of  the  book  is  given  over  to  a 
discussion  of  the  problems  of  corrosion,  the 
\arious  conditions  and  infiuences  which  stimu- 
late and  inhibit  corrosive  action,  and  the  theo- 
ries which  have  been  advanced  to  explain  the 
lihenoinena  involved.  While  the  carbonic  acid 
and  the  peroxide  theories  receive  some  attention, 
.:;re;Uer  stiess  is  laid  upon  the  electrolytic  theory, 
and  in  connection  therewith  a  general  exposition 
of  the-  electrolytic  dissociation  theory  of  solution 
is  giv  -n,  Tlie  latter  part  of  the  book  deals  with 
[laints  and  pigments  and  preservative  measures 
in  .sjeiieral.  This  portion  of  the  book  is  written 
111  a  very  practical  way  and  no  user  of  paints, 
can  peruse  it  without  obtaining  many  valuable 
Kieas. 

Considered  b>-  chal>lers.  m  the  order  m  winch 
they  appear,  the  contents  of  the  book  are  as 
follows;  Chapter  I  treats  of  the  corrosion 
lirobU-m  in  general,  and  the  more  ceunmou 
<aiises  of  rust  formation.  Chapter  II  gives  u 
\eiy  good  explanation  of  the  electrolytii-  dis- 
sociation theory  of  solution,  which  could  liardly 
lie  improved  uiion  except  perhaps  by  the  intro- 
duction of  a  paragraph  on  the  law  of  nias:» 
action  and  its  application  to  the  explanation  of 
liydriilysis.  With  this  addition  the  theory  of  in- 
dicatons  might  have  been  brought  out  more 
clearly  than  has  been  accomplished,  by  further 
applying  the  law  of  mass  action  in  this  exiilana- 
tion.  Hov.'cver,  it  is  hardly  to  be  expected  that 
these  matters  could  be  treated  in  an  exhaustive 
manner  in  a  work  of  this  size.  Chapter  III  deals 
with  the  various  theories  of  corrosion,  and  gives 
an  outline  of  the  evidence  which  is  at  hand  to 
prove  and  disprove  each  one  of  them.  In  con- 
nection with  these  matters  the  very  excellent 
work    of   one   of  the   authors   with    the   "ferroxyl 
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n-aKPi't"  is  ilescribet.1  lU  some  U-tiglh.  Cliupter 
n"  treats  ol"  the  aiiplUalluii  of  llie  elertrolylk- 
theory  to  tlie  instliiK  of  hoii.  If.  lifter  the  thiitl 
ehapter.  there  still  leinalns  any  Joiiht  in  the 
le.iilei's  iiiiiul  as  to  the  strength  of  the  authors' 
eontenlion  In  favor  of  the  application  of  this 
theory  to  rvist  torniation,  ali  siieh  dotiltt  is  re- 
moved liy  the  fourth  ehapter.  The  inlUienee  of 
the  eonstiti:ents  of  hon  ami  steel  on  their  eor- 
roOlhility.  ami  the  efteets  of  heat  treatment  on 
the  <orroilihility  of  the  product  are  also  siven 
in  this  ehapter.  Chapter  V  deals  with  inhibition 
and  siinuilntlon  of  corrosion  and  the  various 
faetors  entering:  into  each  of  these  actions. 
•  'hapter  VI  I.*  taken  up  with  the  praetieni  appli- 
.ation  of  some  of  the  principles  which  are 
lirought  out  in  the  preceding  chapters,  and  sivos 
.1  detailed  description  of  tlie  methods  of  nianu- 
facturins  saUanized  iron,  togellier  with  an  ae- 
couiii  of  various  tests  of  galvanized  iron  and 
tin  plate  materials. 

In  chapter  Vil  the  question  of  pigments,  is 
taken  up.  and  the  tests  conducted  by  the  Ameri- 
can Societ>-  for  Testing  Materials  on  the  inliibi- 
tive  action  .if  pigments  are  described.  Clrapter 
VIII  describes  the  Held  tests  of  paints  made  at 
Atlantic  City  by  the  same  society,  in  coi\june- 
tion  with  the  Paint  Manufacturers'  Association. 
In  Chapter  IX  special  paints  are  discussed,  es- 
pecially oituminous  paints,  while  Chapter  X 
lakes  up  acceleration  tests  of  paints,  anil  tlie 
design  of  special  paints,  several  forii\ulas  being 
given  for  the  composition  of  inliibitive  mixtures. 
Chapters  XI  and  XII  give  a  very  good  discussion 
of  the  properties  of  pigments  and  paint  vehicles, 
including  a  description  of  the  \arious  desirable 
and  undesirable  properties  of  paint  materials. 
The  processes  of  manufacture  of  the  more  im- 
portant pigments  and  vehicles  are  also  described 
in  those  closing  chapters,  including  several  that 
are  used  for  the  painting  of  materials  other 
than  iron  and  steel.  The  remainder  of  the  book, 
consisting  of  nearly  one  hundred  pages,  is  taken 
up  by  an  extract  from  the  Transactions  of  the 
American  Institute  of  Mining  Engineers  on  the 
corrosion  of  the  water  jackets  of  copper  blast 
furnaces,  and  by  the  complete  bibliography  of 
metal  corrosion  and  protection  which  was  issued 
by  the  Carnegie  Library  in  July,  1909. 

Taken  as  a  whole  the  book  is  altogether  the 
best  work  on  this  important  and  involved  sub- 
ject that  has  been  issued  thus  far,  and  may  be 
read  with  much  profit  by  all  those  who  wish  to 
be  well  informed  along  these  lines. 

Clarification  of  Sewage. — By  Dr.  Ing.  Rudolf 
Schnieitzner.  Translated  by  A.  Elliott  Kimberly. 
The  Engineering  Xew.«  Publishing  Co..  New 
York.  Cloth.  .:>xT'i  ins.;  114  pp.;  2  inset  sheets; 
illustrated;    $1.50. 

Dr.  Schmeitzner  prepared  this  volume  after 
visiting  several  of  the  larger  clarification  plants. 
The  book  deals  with  such  plants  merely  as  en- 
gineering structures.  Chemical  and  bacterial 
processes  are  not  discussed  in  the  present  work. 

Since  German  conditions  of  population  led  to 
researches  in  this  line  before  America  found 
such  studies  necessary,  processes  for  sewage 
clarification  are  much  more  highly  developed 
there  than  here.  A  consideration  of  this  condi- 
tion prompted  Mr.  Kimberly  to  translate  the 
book  into  English.  He  deserves  the  thanks  of 
every  sanitary  engineer  who  does  not  read 
German  readily.  The  book  as  translated  is  a 
valuable  audition  to  literature  in  our  language 
relating  to  the  design  of  screens,  sedimentation 
tanks,  towers,  and  methods  of  sludge  remo\al 
and  disposal. 

The  book  is  in  hve  chapters.  The  first  chapter 
treats  of  the  gen(^ral  principles  governing  the 
design  of  clarifleation  plants.  The  choice  of 
site  and  details  of  construction  are  discussed  as 
factors  influencing  the  cost  of  plant.  The 
methods  of  operation  which  permit  continuous 
service  of  plant  during  repairs  and  sludge  re- 
nu)val  are  discussed.  Provision  in  the  design 
lor  elasticity  of  operation  to  provide  for  in- 
creasing sewage  flow,  for  changing  character 
anil  quantity  of  suspended  matter,  and  for  vary- 
ing sircngth  of  sewage  are  briefly  described. 
Each  of  Ihe  six  factors  whicli  lend  to  make  a 
claritiiatiiin  plant  a  nuisance  is  taken  up  in 
turji  and  vvvy  briefl.v'  discussed.  Tliese  six 
factors  :>re.  noxious  gases,  putref.iclinn.  broad 
sludge  di.spo.sal  areas,  flies,  cnnlaniination  of 
ground  water,  and  .sfn-eading  of  palhogenic 
geiuis. 


Chapter  II  gives  physical  and  chemical  analy- 
ses of  crude  sewage. 

Chapter  III  Is  considerably  over  half  the  book. 
It  deals  with  the  component  parts  of  a  clarifica- 
tion plant.  The  general  feature  of  screens  is 
full.v  discussed.  Coarse  and  fine  screens  are 
defined  and  described  and  their  relative  merits 
and  shorti'omings  enumerated.  Their  design 
and  operation  is  outlined  and  discussed  in  detail 
with  illustrations.  The  design  and  opei-atlon  of 
sedimentation  devices  is  handled  in  a  similar 
manner  by  the  author.  Sludge  removal  methods 
are  named  and  discussed.  The  principles  under- 
lying the  design  of  settling  tanks  are  enumerated 
and  limiting  values  for  the  guidance  of  the 
designer  are  given  to  enable  him  to  properly 
proportion  works  of  this  character.  Sedimenta- 
tion towel's  are  treated  in  a  similar  manner. 

Chapters  IV  and  V  are  vei'y  brief;  the  former 
dealing  with  the  general  problem  of  .sludge  re- 
moval and  by-product  recovery,  and  the  latter 
dealing  with  the  practical  arrangement  of  clari- 
fication and  purification  plants.  There  are  two 
folding  plates  showing  two  typical  German  in- 
stallations in  detail. 

Kinetic  Theory  of  Engineering  Structures. — By 
David  A.  Molitor.  MeGiaw-Hill  Hook  Co..  Nev, 
York.  Cloth,  Txa  Ins.;  3i;i  pp.;  illustrated;  S.'j.On. 
The  aim  of  (he  author  in  writing  this  book  was 
to  furnish  an  advanced  treatise  on  stresses  and 
deformations  in  engineering  structures.  The 
book  will  be  of  much  service  to  the  technical 
graduate  who  wishes  to  continue  his  studies 
after  taking  the  usual  four-year  engineering 
course.  It  will  also  be  a  great  help  to  designers 
of  what  are  commonly  known  as  "higher  struc- 
tures" in  which  the  stresses  are  statically  inde- 
terminate. The  reader  is  supposed  to  be  familiar 
with  mathematics  up  to  and  including  the 
calculus  and  algebraic  and  graphic  statics.  Both 
algebraic  and  graphic  methods  are  used  impar- 
tially, the  method  of  treatment  in  any  case  de- 
pending on  its  fitness  to  secure  the  more  practi- 
cal solution.  The  book  deals  with  the  problems 
of  stress  determination  exclusively.  Problems 
of  design  of  main  members  and  details  are  not 
discussed  at  all. 

The  book  is  divided  into  fifteen  chapters.  The 
first  three  chapters  deal  with  reactioirs  and  re- 
dundant conditions;  with  theorems,  laws  and 
formulas  for  framed  structures,  and  for  isotropic 
bodies.  Next  following  there  are  two  chapters 
on  influence  lines  and  areas  for  statically  deter- 
minate structures,  and  special  application  of 
influence  lines  to  such  structures.  There  are 
three  chapters  on  distortions,  deflective  polygons, 
and  deflection  influence  lines,  for  statically  de- 
terminate structures. 

Statically  indeterminate  structures  are  next 
taken  up  and  there  are  chapters  on  influence 
lines  for  statically  indeterminate  structures, 
special  applications  of  inJluence  lines  to  statically 
indeterminate  structures,  and  design  of  staticall.v 
indeterminate  structures.  It  should  be  added 
that  the  chapter  on  design   is  general. 

There  are  two  short  chapters  on  stresses  in 
statically'  determinate  structures,  and  mitering 
lock  g.ates.  A  special  feature  of  the  book  is  an 
excellent  chapter  on  secondary  stresses.  The 
last  chapter  relates  to  fixed  masonry  arches. 
This  chapter  co\'ers  48  pp.  and  Is  a  condensed 
treatise  on  arches.  The  author  deplores  the  use 
of  fixed  masonry  arches  but  offers  the  chapter 
as  a  guide  to  designers  who  prefer  to  follow 
the  old-time  practice.  The  chapter  concludes 
with  the  investigation  of  a  preliminary  design 
for  a   concrete  arch   for  150  ft.   span. 

Throughout  the  book  is  well  written  and  the 
subject  matter  is  well  arranged.  The  figures  are 
good  and  the  notation  is  simple,  consistent  and 
largely  self  defining.  The  author  has  succeeded 
in  writing  a  book  that  is  interesting  as  -n-ell  a.s 
scholarly. 


Ml.  W.  11.  West,  who  has  been  for  the  iiast 
three  \ears  superintendent  of  the  Eincoln  Park 
Sysiem.  <if  Chicago,  has  resigned.  He  will  be 
succeeded  by  Mr.  Arthur  S.  Lewis,  assistant 
superintendent. 

Mr.  K.  S.  Roller,  superintendent  of  the  McCook 
(Neb.  I  division  of  the  Clii<'ago,  Burlington  & 
Quincy  K.  R.,  has  been  appointed  general  .siuiei- 
intendenl  of  the  Illinois  dislrict  of  that  road 
with  headquarters  at  Galesburg.  Ill  He.  suc- 
ceeds Mr.  H.  1).  .ludson,  whose  death'  was  noted 
in  these  columns  on  March  15.  Mr.  Roller  is 
succeeded  at  McCook  by  Mr.  E.  Flviin.  who  is 
transferred  from  the  Omaha  division.  Mr  \  G 
Smart,  train  master  at  McCook.  has  been  pro- 
moted   to    the   superinlendency    at    McCook. 

Mr.  \V.  S.  Ashton.  who  has  been  superintend- 
ent in  charge  of  tunnel  construction  on  the  Los 
Angeles,  Calif.,  aqueduct  at  South  Portal,  is  now 
on  lus  way  to  Hawaii,  wliere  he  will  take 
charge  of  tunnel  construction  for  the  Hilo  rail- 
way. He  will  take  with  him  four  of  his  assist- 
ants on  the  Los  .Angeles  work;  Rodnev  Car- 
witlien.  W.  T).  Hook.  William  Gohlson  arid  Wil- 
liam Hull.  Mr.  AslUon  has  made  a  remarkable 
record  in  tunnel  construction  and  it  is  .said  that 
the  i)osition  in  Hawaii  has  been  kept  open  for 
him  for  several  months  pending  the  completion 
of  the  Los  Angeles  work. 

Mr.  .lohn  F.  Stevens  has  resigned  as  presi- 
dent of  the  Oregon  Trunk  Ry.  and  other  rail- 
ways of  the  Hill  system  in  the  Pacific  North- 
west. While  no  announcement  has  been  made, 
it  is  stated  on  apparently  good  authoritv  that 
after  a  brief  rest  Mr.  Stevens  will  go  with  tlie 
Harriman  lines.  He  is  succeeded  on  the  Hill 
system  by  Mr.  Carl  R.  Gray,  senior  vice-presi- 
dent of  the  St.  Louis  &  San  Francisco  R.  R.  Mr. 
W.  C.  Nixon,  vice-president  and  general  man- 
ager of  that  road,  succeeds  Mr.  Gray.  Mr.  Chas 
M.  Levy  and  Mr.  W.  H.  V.  Roring"  become  as- 
sistants to  the  vice-president  of  the  St.  Louis  & 
San  Francisco,  and  Mr.  W.  T.  Tvler  becomes 
general  manager. 

Mr.  Charles  Wallace  Hunt,  president  of  the 
C.  W.  Hunt  Co.  and  other  industrial  concerns, 
died  at  his  home  on  Staten  Island.  N.  Y.,  on 
March  27.  He  was  born  at  Candor.  N  T..  on 
Oct.  13,  1841,  and  was  educated  at  the  Cortland 
-Vcademy,  Horner,  N.  Y.  He  started  in  the  busi- 
ness of  building  coal  handling  machinery  in 
1S72.  and  the  various  devices  invented  and  built 
by  him  have  in  many  respects  revolutionized  the 
methods  of  handling  coal.  In  late  years  branch 
works  were  established  in  England  and  Germany 
for  the  manufacture  of  his  devices.  He  also 
did  an  extensive  business  in  the  construction  of 
wharves,  docks,  storage  warehouses,  power  sta- 
tions and  industrial  plants.  He  was  a  past- 
president  of  the  American  Society  of  Mechanical 
Engineers,  an  associate  of  the -American  Insti- 
tute of  Electrical  Engineers,  and  a  member  of 
the  American  Institute  of  Mining  Engineers  ana 
tlie  American  Association  for  the  Advancement 
of  Science. 

Dr.  Samuel  Franklin  Emmons,  a  noted  geolo- 
gist and  author,  died  of  asthma  at  his  home  in 
Washington,  D.  C,  on  Mai'ch  28.  He  was  born 
in  Boston,  Mass.,  on  March  29,  1841,  and  his 
early  education  was  received  in  that  city.  He 
was  graduated  from  Harvard  University  in  IStH- 
In  1864  he  received  the  degree  of  Master  of  Ari;- 
from  I  hat  institution.  From  1SC2  to  18114  lie 
attended  the  Ecole  Imp§riale  des  Mines  at  Paris, 
.ind  in  1864-65  the  Bergakademie  at  Freiburg, 
fitixony.  He  was  Geologist  for  the  United  States 
m  the  exploration  of  the  40th  parallel  from  1867 
to  1877.  Since  1879  he  has  served  as  a  geologist 
with  the  United  States  Geological  Survey.  He 
has  been  general  secretary  of  the  International 
Geological  Congress  for  the  past  20  years,  and 
wa>i  a  member  of  many  scientific  societies,  both 
in  this  country  and  abroad.  Dr.  Emmons  was 
the  author  of  a  number  of  books  and  papers  on 
,'icientific  subjects  and  was  an  eminent  authoiiiy 
on  geology  and  mining. 


Personals. 

Mr.  Richard  A.  Sanders  has  been  appointed 
superintendent  of  coiislruetioii  by  the  state  ar- 
chitect of  New  York,  at  a  salary  of  $2,100  per 
year. 

Announcement  is  made  of  the  removal  of  the 
Municipal  Engineering  ^t  Construction  Co.  from 
Chattanooga,  Tenn.,  to  703  Empire  building,  At- 
lanta, Ga. 

Mr.  Abram  de  Ronde.  of  Bergen  County.  N.  J., 
has  been  elected  state  director  of  railroads  b.v 
the  New  .Terse.\'  legislature,  succeeding  Mr. 
Joshua  E.  Borlon,  of  Burlington,  N.  .1. 


Catalogs  Worth   Having. 

Hnuineer.s  and  coiilFactors  should  haw  on 
lilc  the  latest  catalogs  of  machines,  tools  and 
supplies  that  they  use.  In  sendin.sj  for  cata- 
logs reviewed  or  advertised  in  this  paper,  you 
will  confer  a  favor  on  us  if  you  will  write  di- 
rectly to  the  advertisers  and  state  that  yon 
saw  the  catalog  mentioned  in  Engineering 
CoNTR.xcTiNi;.  It  you  are  in  the  market  for 
tools,  machinery  or  supplies,  tell  us  and  we 
will  notify  jiromptly  the  le;idin.i;  manufac- 
turers, 

iron  Fences. — Paper.  7^4x5^^  ins.;  24  pp.  An- 
chor Post  Iron  Works,  165  Broadway.  New  York. 

.\n  illustrated  catalog  of  ornamental  iron 
fences,  special  enclosures  for  factories,  reser- 
\oirs.   etc.     Prices  are  given. 

Asphaltum  Mastic  Floors. — Paper.  9x6  ins.;  20 
]<p.  The  Aiuerican  .\sphaltum  &  Rubber  Co.,  600 
Ilar\esler  Building.  Chicago. 

Containing  illustrations  and  descriptions  of 
floors  laid  in  various  plants.  Specifications  for 
laying  are  given. 

Concrete  Surfaces. —Paper.  6x9  ins.;  "2  pp. 
rniversal  Portland  Cement  Co..  Chicago.  III. 

This  pamphlet  describes  various  methods  of 
linishiiig  concrete  surfaces  for  obtaining  artistic 
effects.  This  booklet  takes  up  the  subject  very 
lhoroughl\'  and  coittains  considerable  useful  in- 
formation. 
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Some 
Election 
Results. 


Ill  -iiKill  li  luns  local  ek-c- 
tioii  issiio'i  ;ire  always  in- 
ttTcstins :  'm  nu-tiiiifs  they 
are  alsu  amusing.  The  elec- 
tinii  last  weeU  liruught  out 
a  nuinlier  of  issues  of  the 
latter  class.  In  one  Kan- 
sas town  a  mayor  ruiming  (■■r  re-election  was 
defeated  on  the  grouiul  that  he  was  too  nar- 
row in  his  views,  lie  had  refused  to 'permit 
dancing  on  a  newly  paved  street  wlieii  a  cele- 
liration  was  planned  in  the  town  last  summer. 
Lots  of  other  things  also  happeiird  in  Kansas 
where  women  have  the  riglil  to  Mite.  In 
Wichita  the  socialist  candidate  for  mayor  was 
defeated,  the  result  lieing  atlrilimed  to  the 
\otes  of  the  women.  In  llminewell.  Kan.,  a 
woman  was  elected  nia\or.  She  and  the  other 
■  andidate  each  received  the  same  number  of 
votes.  At  first  it  was  suggested  lliat  the  two 
candidates  draw  lots  for  the  office.  lUit  that 
did  not  appeal  to  the  male  voters.  They  said 
if  Mrs.  Wilson  could  race  a  man  to  a  tie  she 
Miight  to  have  the  oft'ice.  Therefore  the  judges 
of  the  election  declared  her  elected,  .\fter 
that  the  new  mayor  .gave  an  oyster  supper  and 
the  whole  town  jollilled  i>ver  her  victory.  A 
small  city  in  Colorado  elected  a  prize  lighter 
mayor.  He  was  unopposed.  Taconia,  Wash., 
tried  out  the  recall  w'ith  the  result  that  none 
of  the  three  candidates  for  mayor  received  a 
majoritv  of  the  votes.  .Aimtlier  election  will 
he   held   on    April   18, 


There  has  been  in  the  last 
few    days    a    noticeable    in- 
The  Doings      crease    in    the    number    of 
Qf  contracts  .-iwarded    for   rail- 

,  \A/  Ir  i'"ad  construction  work. 
tne  WeeK.  \i,,.ing  these  contracts  are 
the  following  :  .\dams  & 
Sturm,  Win  Columhus  Saxings  i^  Trust  Bldg., 
(.'olumbus,  Ohio,  for  the  consiruction  of  2dH 
miles  of  line  for  the  .\tlaiita  &  traroHna  Ry. 
between  Atlanta,  da.,  and  .\iigust;i,  Ga. :  Ma- 
rasco &  Serriani,  drove  City,  I'a..  .general 
contract  for  building  and  ei|uipping  the  A.  & 
.\.  Short  Line  Ry.  Co.  .,i  Alliance,  O. :  sub- 
contract for  grading  on  the  last  mentioned 
work  was  let  to  M  f  Mcdiiitv,  Minerva,  O. ; 
Lorimer  &  (;allagher,  -JIT  La' S.alK-  St.,  Chi- 
cago. 111.,  for  double  track  work  on  the  Chi- 
cago Division  of  the  Baltimore  iS:  Ohio  R.  R. : 
J.  C.  Carland  &  Co.,  s:il  Spit/cr  I'ddg,,  Toledo, 
O.,  for  grading  and  concrete  work  for  the  1!'- 
inile  line  to  he  built  from  .Mli.ance  to  Kavenna, 
O.,  for  the  Cleveland,  .Alliance  &  Mahoning 
Valley  R.  R. :  James  L.  Xowell.  Steamboat 
Springs,  Colo.,  and  1'.  S.  Rhinehart,  Denver. 
Colo.,  for  the  grading  work  for  42  miles  of 
line  from  Steamboat  .Springs,  Colo.,  for  the 
Laramie.  Hahns  Peak  &  Pacific  K.  R. :  sub- 
contracts for  work  on  the  Piedmont  &  Xorth- 
ern  Traction  Co.'s  line  from  (ireenwood  to 
Greenville,  X.  C. :  W.  1.  Mar.shall  &  Co., 
Knoxville,  Tenn.,  grailing  the  first  four  miles 
out  of  Greenwood  ;  McCormick  &■  Co.,  Evans- 
ville.  Ind.,  grading  the  next  five  miles  ;  J.  L. 
Hunticutt,  Chattanooga,  Tenn..  grading  the 
first  five  miles  out  of  Greenville;  Kline  &  Co.. 
Charlotte.  N.  C,  all  the  wooden  trestle  work 
on  the  on  miles  of  line  between  fjrcenwood 
and  Greenville:  lluett  &-  Co.,  .Marion.  X,  C, 
concrete  work  between  Piedmont  nwA  Wil- 
lianiston ;  G.  H.  Archibold  Co.,  8b.T  Union 
Bank  Bldg.,  Winnipeg,  Man.,  for  construction 
of  substructure  of  bridges  and  culverts  on  the 
Manitoba  Division  of  the  Canadian  Pacific 
Ry. :  C.  Wells.  Denver,  Colo.,  for  the  construc- 
tion of  a  6-inile  spur  from  Francisco,  Colo., 
for  the  Denver  &  Rio  Grande  R.  R. :  M.  J. 
O'Brien,    Ottawa,    Out.,    for   constructing    the 


new  tjuebec  &  Sagiieiia>  l\\  fr"m  Juaclimi, 
Que.,    HI   miles. 

.Vmoii.g  the  railro.id  construction  jobs  which 
are  likely  to  be  lei  in  the  near  fulure  are  the 
following;  Grand  Trnfik  Ry.'for  construct- 
iii.g  the  first  section  of  its  luu  line  in  Ver- 
mont. This  section  will  I'xtend  from  Wind- 
sor, Vt.,  to  Bellows  b'.ills,  Vl.,  anil  will  be 
about  20  miles  long,  liids  Iia\e  alre;id\  been 
asked.  The  second  section  will  esteiid  imm 
Bellows  Falls  to  Hrattleboro,  ;i  dist.ince  of  -Jii 
miles.  Bids  were  .opened  .\pri!  11  ,it  Jackson. 
Tenn..  for  the  construction  of  IN  miles  of  rail- 
road from  J;ickson.  Tenn.  to  Dyersburg. 
lenn.,  for  the  Piirmiiigli.im  &  Xorthweslern 
Ry.  Tills  work  will  include  -fbii.oiiii  cu.  ydv 
of  earth   excualion. 

One  of  the  kirgest  immicipal  contracts  let 
recently  is  the  one  for  the  construction  of  a 
pipe  line  and  stor.ige  reservoir  for  fhe  city  of 
Taconia.  Wash.  The  contract  for  the  iii])e  line 
was  let  to  (ieorge  11,  Wright.  Californi:!  Bld.g., 
Taconia,  at  $7:iii,7">o  Tliis  pipe  line  is  to  con- 
sist of  one  mile  'if  ri\eted  steel  pipi-  and  2"i 
miles  of  wood  stave  pipe.  The  contract  for 
the  reservoir  was  let  to  .Maxham  &  P>eriie.  Ta- 
conia, at  $287,770.  This  contract  inchules  2X:!,- 
nilO  cu.  yds.  of  exc:i\  ;itioii  and  2-"j,uihi  cii.  yiN. 
of  concrete. 


Difficult 
Railway 
Location. 


Railroad  I  o  c  :i  t  i  o  n 
1  h  r  o  u  g  h  a  mouiit;iini  lUs 
riiiinlrx  is  ini  child's  pl;i\. 
as  IS  shown  1p_\  the  foll.iw- 
nig  account.  t;ikrii  from  the 
l\.ailwa\  .\ge-d,azetle.  id' 
file  nil-till  Ills  employed  in 
the  loc;itioii  of  the  hiu-  of  the  Ueiner.  Xnrtli- 
western  &  Pacific  Ry,  fhrou,gh  Gore-  Canyon 
of  the  Grand  l\i\er  in  Coloraiio.  The  canon 
is  a  deep,  narrow  gorge,  abmit  six  miles  long, 
th.rough  which  flous  ilir  ( irand  River,  from 
lot)  to  I'OII  ft,  wide,  wifli  ;i  bed  of  large  bowl- 
ders and  a  f;ill  of  :ibout  two  feet  in  \'<"  ft. 
For  a  consider.ible  part  of  fhe  ilistance  the 
walls  rise  direill>  fmni  fhe  water's  edge.  1  he 
canon  was  almost  in.acccssible  at  all  times, 
.although  it  was  possible,  when  the  w;iter  was 
low  or  the  ri\er  was  fro/en.  to  g.i  through 
with  a  great  de.il  of  difficulty.  During  the 
high  w.ater  season  it  w.is  imiiassable,  and  it 
w;is  during  this  iieriod  that  the  loc;itioii  had 
to  be  made.  The  sides  of  the  canon  are  m 
some  jilaces  ragged  graniti-  iihitfs  rising  to  a 
height  of  :f,(.fOU  ft.  :inil  in  other  places  fliey  are 
coarse  slide  mck,  slaiiding  .at  about  the  angle 
of  the  sides  nf  :i  mck  dump.  Through  this 
slide  rock  run  the  small  streams,  wdiich  cut 
the  sides  of  the  canon.  It  is  possible  in  walk 
or  climb  over  the  slide  rock,  but  the  bluf'l 
cannot  be  scaled  except  by  artificial  means. 
It  was  found  i)ossilile  to  work  o\er  the 
bluffs  by  the  use  of  ropes  swung  from  jKiints 
abo\e.  .\ii  acti\e  iii<an  by  holdiii.g  to  these 
roiies  could  scr:uiilile  over  an  almost  perpen- 
dicular cliff,  .\ii  insfrument  m.an  with  his  in- 
strument str:ippeil  on  his  b.ack  and  a  rope 
around  his  boil.\  safel.\"  securing  liim  in  case 
he  should  slip,  cnuld  go  ;ilmost  aii.\  where  and 
set  ui)  his  iiisfrimuiif  in  seemingly  impossible 
Iilaces.  By  this  means,  it  is  stated,  a  prelim- 
iii.ary  line  was  run  and  ten-foot  contours  ob- 
tained from  which  a  map  was  made  and  a  lo- 
cation projected.  This  means  of  getting  over 
the  line  was  slow  .and  unsatisfactory  and  it 
became  iiecess,iry  to  de\ise  a  way  of  getting 
•■•  the  interior  of  the  canon  in  a  shorter  lime. 
The  expedient  was  finally  adopted  of  swing- 
iig  foot  logs  .along  the  face  of  the  blitfTs  over 
ihe  river,  bv  means  of  wire  rope  attached  to 
sleel  pins  fastened  in  the  rock.  It  was  no 
e.-'sy  matter  to  do  this  with  hastily  improvised 

20 


means  and  limueil  time,  and  putting  up  these 
fool  logs  was  the  most  strenuous  work  of  the 
survey.  The  method  of  pUiciii.g  the  logs  was 
as  follows.  Pine  logs  from  li  to  li.i  ms.  in 
diameter  and  about  Id  ft.  long,  which  grew  on 
Ihe  rock  slides  of  the  canon,  were  cut  and 
taken  down  to  the  river  bank.  Steel  rope,  % 
111.  in  diameter,  was  fastened  to  each  end  of 
the  "log.  The  pins  used  for  supports  were  of 
drill  steel,  about  16  ins.  long,  sharpened  with 
a  that  point.  These  were  driven  into  crevices 
ill  the  rock  in  most  cases,  or,  when  this  was 
not  possible,  holes  were  drilled  for  them.  Be- 
ginning at  the  upstream  end  of  the  bluff,  a 
pill  was  located  at  as  near  the  proper  height 
as  [lossible.  a  log  was  floated  down  the  river 
to  its  position,  and  the  upper  end  of  the  lo.s; 
raised  to  the  proper  height  and  swung  by  the 
rope  from  the  pin.  .\.  rope  was  then  droppctl 
from  the  ton  of  the  bluff  ,nid  attached  to  the 
lower  end  of  the  foot  log,  ;illowing  men  locat- 
ed above  to  hold  the  lower  end  of  the  log  at 
the  same  height  as  the  uiiper  end.  while  a  man 
walked  niit  on  the  lo.g  .and  put  in  the  steel 
I'll  ri'  swng  the  lower  end  of 
the  log.  Then  another  log  was  floated  down, 
its  upper  end  attached  to  the  same  pin  to 
which  the  lower  end  of  the  first  had  lieeu  fas- 
tened and  its  lower  end  raised  l:iy  the  rope 
from  above  wdiile  a  man  went  out  on  it  and 
fastened  another  of  the  pins  in  the  bluff. 
After  the  logs  had  been  placed  for  a  short 
dist.ance  by  this  method,  the  wJlole  party 
handling  the  logs  would  be  working  cm  these 
shaky  supports,  and  the  swift  current  made 
it  very  difficult  to  handle  the  logs  in  that  sit- 
uation. Sometimes  the  current  was  so  strong 
that  in  floating  down  the  logs  one  would  be 
lost,  rope  and  all.  Sometimes  the  steel  pins, 
;ippareiilly  solid,  would  drop  out.  This  dan- 
.ger  was  provided  a.gainst  by  putting  in  a 
large  number  and  by  binding  the  ends  of  the 
lo.gs  to.gether  solidly.  The  ropes  swung  from 
the  top  of  the  cliff  continually  started  loose 
rock,  which  dropped  all  .around  the  party,  and 
one  or  two  instruments  were  smashed  by  such 
rocks.  There  were  no  serious  accidents,  how- 
ever,  during   the   work. 


Jlie   Last    few   years   h.ave 
seen     much     agitation      for 
The  Causes      the    adoption    of    new    sys- 
of    Acci-         lems    of    compensation    for 
J  industrial     accidents.       Last 

dents.  ,,.^..,^  (1,^.  i^.,^,isiature  of  New 

York  state  passed  an  em- 
ployers' liability  and  compensation  act.  J'his 
act  was  lately  declared  unconstitutional  by  the 
Court  of  .Appeals  of  Xew  York  state.  F.m- 
ployers'  liability  and  employes'  compeiisation 
liills  are  now  before  the  state  legislature  of 
Illinois.  The  latter  hill  provides  a  fixed  scale 
which  employes  shall  be  jiaid  for  injuries  in- 
curred in  the  course  of  employment.  The  lia- 
bility bill  takes  away  the  "fellow  servant.'" 
"contributory  negligence"  and  "assumption  r)f 
risk"  defense  for  personal  injury  actions  in 
:ert.ain  dan.gerous  occupations.  How  large  n 
|iart  these  three  play  in  accidents  is  shown  by 
the  fidlowin.g  classifications  of  the  causes  of 
lli.onfl  accidents  wdiich  were  studied  by  tlic- 
'  ierman   govermneut ; 

Per  cent. 
Due  to  negligence  or  f.uilt  of  employer.  .  If;..'''! 
Due  to  joint  negligence  of  employer  and 

injured    employe    I.WI 

Due   to   negligence   of    co-employcs    (fel- 
low  servants)     •").2S 

Due  to  acts  of  God I.-^T 

Due  to  fault  or  negligence  of  employe. .  .28 .8!) 
Due     to    inevitable     accidents     connected 
with    the   employment 42.0.'> 
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RAILWAYS,     STEAM     AND      ELECTRIC 


Alabama.  <>f  llii'  company  will  be  largely  estemled.  .Vc-       track  line   from  Council   BInffs,   la.,  to  Wam- 

The  Louisville  &  N'lslivillc  R  R  Ins  .se  cording  to  the  articles  of  incorjioralion  tlie  sutter.  Wyo.,  731  miles,  completed  with  the  ex- 
c.ired  an  option  on  two'acrcs  of  land  hVlong  ^'""Plcted  lines,  including  the  .\ntioch-Stock-  ception  of  two  short  strips-one  front  Buford 
ing  to  the  citv  of  Hartselle,  Ala.  This  land  "'"  '^'^'''''''J.V  '  '',''''!''•  .^■'". ""■'"^'V  ^^^  ""''^'^  1?,  ""'"os^l-  V  ""'.«•  and  another  from  Pme 
is  helieved  to"  be  desired  bv  the  Louisville  &  "/  "'''"•■^  "'^^  f"'''^'  '^fS>>'s  in  Oakland,  runs  Blufls  to  Archer,  So  miles,  which  are  to  be 
Nashville  R.  R.  for  the  cliaiige  in  im  roadbed.       ''"•'"'-"';  '"  =>  "onjieasterly  direction  to  Antioch.       completed  next  year.     R.  L.  Huntley,  Omaha, 

from  Decatur  to  Birmingham,  '^."f     r*in  Am^  ^!a ''^'°"-     A"  •''.""'iV''"'  ^''iP;       -Neb.,  >s  Chief  Engineer. 

.,      '                                .            ital   of  $10,000,000   IS     provided.     The     chief  Bids    have    been    received,    it    is    reported, 
Alaska.                                          stockholder   is   S.   L.    Naphtaly   of   San   Fran-       from   five  companies,  by  W.  M.  Cooley,  Gen- 
Information  received  from  Cordova,  Alaska,      cisco,    the    company's    treasurer.      The    other  cral   IVLanager,    Unitah    Ry.   Co..   Mack,  Colo., 
is  to  the  effect  that  the  construction  work  has       stockholders   are   A.    W.    Maltby   of   Concord.       for    tlie    construction    of    a    14-mile   extension 
been  completed  on  the  Copper  River  &  North-       Laurence   Armstrong,   John   R.   Selby   and   A.       from    Dragon    to   Temple   mine.     The   exten- 
western    R.    R.    from    Cordova,   on   Tidewater       J-.  Krutmeyer,  of   San  Francisco,  all  members  sion  will  be  run  due  north  from  Dragon  down 
and  Kennicott.                                                                 of  a  law  firm.  Evacuation   creek   to   the   Temple   mine.     The 
Arkansas.                                            I'  ^^•''^  ''^e"  announced  in  Oroville,  Cal..  that  Temple   mine  is   located  in   the  same   vein   of 
^  ■   •         ;          I         u           A   1                 LI-.        •''"  Western  Pacific.  T.  J.  Wychc.  San   Fran-  coal  with  the   Dragon  mines.     This  coal  vein 
Advices    rom  Jonesboro,  Ark.,  state  that  R       cisco.  Cal.,  Chief  Engineer,  will  spend  during  is  50  miles  long.    The  cost  of  the  extension 
M,e  enHrJ  .'ni";-,?"f  ^l^^f^^'^.^^^'^P^^^^f       the  comiiig  Summer  |2,000,000   for   improving  not    known    but    it    is    understood^ha"   work 
'  ?v     F^  ^.r^R      rf  ^f     '%J"'><:^boro,  Lake       ;„  roadbed.     A  goodly  portion  of  this  money  will  begin  as  soon  as  the  bids  are  opened  and 
City    Eastern  Ry.  Co.,  of  .A..  J.  Kerfoot,  E.  F.       i,   ,„   Uc   expended   on   the  north    fork  of  the  the  contract  is   awarded. 

^■l?^Z(S       Jl  7'  ■^•n"''?-     T  i"  """  """r  l^f       '■"^'='""^'-  Kiv«->-.     The   remainder   will  be  spent  The    House   of   Representatives   on   April   7 

$2>o,000.      Steps    will     be    taken     immediately       ^long  tlie   road  where  there  have  been  wash-  bv  a  vote  of  3.3  to  30  passed  the  MofTat  tunnel 

toward  improving  the  system.  outs  or  where  the  bed  has  sunk.    A  big  appro-  bill.     The  measure  now  goes  to  the  s?ate  sen 

Arizona.  priation  will  be  made  for  the  re-ballasting  of  ate.      The    bill    authorizes    the    state    to    issue 

The    business   men    of    Tucson     Ariz      have  ''^'    roadbed,    making   it   possible    for   the   en-  bonds  to  the  amount  of  ^,000,000  to  be  used 

raised  a  bonus  of  $7.">  000  to  secure' the  extcn-  S'nes  to   .ittam   the- high   speed   that   they   are  in   the   construction   of   a   tunnel   through   the 

sion  of  the  El  Paso  &  Southwestern  R    R    to  capable  of  maintaining  upon  a  good  road.  At  Rocky  Mountains  at   Tames  Peak, 

that  city.     Three  routes  for  the  extension  have  I^eddie,   where   the    worst     slides     were     en-  FloriHa 

been   surveved-onc   from   Benson   to  Tucson  countered  during  the  past  winter,  it  is  planned  rionaa. 

one  from  Fairbanks  to  Tucson  and  one  from  \"   '•''''-'''"'    ^    '^''S'^    masonry    wall    to     restrain  The  Florida  Ry.  Co.  now  has  work  under- 

Hereford  to  Tucson  ''"^  *"°^^   ''■°ni  slipping  down  onto  the  tracks  way   on    a    120-mile   extension    from   Jackson- 

The   Southern   Pacific   Ry.   has   started   sur-  ''"'^   carrying   rocks   and   dirt   with   it.      While  ville,   through    Fernandia   to   Live   Oak.      The 

veys    for  a   route    from   Glamis    on   the   main  t''0"ble  has  been  encountered  at  a  numl)er  of  general  contractor  on  the  work  is  the  Flori- 

lin'e,  to  Blythe,  in  the  heart  of  the  Palo  Verde  "^'^'^''  PO'nts  along  the  route,  it  is  not  expected  da    Construction    Co.      The   latest   contract   to 

valley.  tbat   tlie  same  difiiculties   will  be   encountered  be  let  was  for  grading  18  miles  of  line  from 

It  'is  believed  that  active  construction   work  ''  ^^'^'^ond  year.  Live  Oak  to  White  Springs,  this  contract  be- 

will   be   started   on   the   building  of  the    Port  snjveyors   in    the   employ    of    the    boutliern  mg  let  to  Lucien  Baker,  of  Fort  Pierce,  Fla., 

Lobos  R.  R.  as  soon  as  the  present  insurrec-  Pacific   Ry.   are   laying  out   the   route    for   the  as  noted  in  our  last  issue.     The  balance  of  the 

lion  in  Mexico,  particularly  along  the  line  of  PJ0P<^sed   new    i    to   be   constructed   at    Niles,  line  has  been  let  to  various  other  contractors, 

the    proposed    road,    is    checked       Frank    M  ^^I.,  to  cut  down  the  difficult  grade  from  the  Frank  Drew,  Jacksonville,   Fla.,  is   President. 

Murphy,  .5  Nassau  St     New  York  Citv    presi-  Dnmbarton  cutoft  through  Niles  t  anyon.    The  and    G.    W.    Bushnell,    Jacksonville,    is    Chief 

dent  of  the  Development  Co.  of  America,  who  i";'^  ''"f  P^^^es  directly  through  the  old  Val-  Eiiguieer. 

is   interested   in    this   new   road,   was   recentlv  '^J".  '"'''•  ^^r"^  "a^  been  torn  down,  and  pass-  The   Louisville   &   Nashville   R.   R.   has   ac- 

in  Tucson  and  Phoenix    looking  over  maps  o'f  cs  just  back  of  the   Niles  school  building.    If  quired   a   site   at  Pensacola,   Fla..   for  its   new 

■  the  surveys  "  ''"*  survey  is  adopted   it   will  probably   mean  $2.i0,000  depot. 

Palifrirni:.  '''^  removal  of  the  school  to  another  site.  Georoia 

v^amorma.  ^^^^   g^^,^     q^,^,^^;^  (^^,  _  ^^^,^  completed         (j^,  ,        „  ^^         q,T,-,     u      c    ■ 

It   is    beHeved    that   construction    work    will  their  work  at  Orland  for  the  Government  and  -r       .  1.^^  *^'"™'  Sl'-»  Columbus  Savings  & 

he  started  this  month  on  an  extension  of  the  are  now  looking  for  railroad  or  anv  kind   of  irust  Bldg..  Columbus.  O..  have  taken  a  con- 

Hanford  &   Summit  Lake   R.   R.   from   Hard-  dirt  work      They  have  .^0  head  of   stock  and  !!''"'''     ,"''   ^"^    Atlanta    &   Carolina    Railway 

wick.  Kings  countv,  to  a  point  two  miles  west  tools.  '  ^"-  ^^nose  general  offices  are  at  Atlanta,  Ga., 

of    Jamison    in    the    western    part    of    Fresno  The  Atchison,  Topeka  &  Santa  Fe  Svstem  is  \    ,       construction  complete  of  a  main   line 

County.     The    new    line    will    be   .38    miles   ii;  reported  to  be  considering  the  construction  of  '  n       ''"■a"™«.s   between    Atlanta   and    Augusta, 

length    and    rails    and    ties    are    now    on    the  a  cut-off  on  the   San   Francisco  division  near  4f-    consisting    of    approximately    208    miles. 

sidetrack   at  Jamison   waiting  to   be   unloaded  Victorville  that  will  save  40  miles.     Over  this  r  engineers  estimate  on  the   entire   line  is 

and   distributed  along   the  surveyed   route.   R.  route    trains    would    not    go    to    Barstow     but  ^^   follows: 

L.    Rogers    is    Chief    Engineer,    and    Charles  would    cut    directlv    north    across    the    desert  Earth  e.«^vation.cu.  yds...   'H-Ai^ 

King.   Hanford,  Cal.  is  the  promoter.  from    near    Victorville.    intersecting    the    San  Solid  roctf  excTvatio°n^^  200:6S7 

The    Nevada-California-Oregon    R.    R.,    ac-  Francisco  branch  near  Hinckly.  Embanknient   borrow,   cu.   yds 2.7S5!60a 

cording  to  reports  from  Los  .Angeles,  is  rap-  /-.   ,         ,  S-l'l"'  ''"i  ^^U  -j J,"i<'V, ,5-'^5? 

■,,  J-  »      1  r        .u  \       .■  Colorado.  Timber  pile,  bridges,   ft.   B.   M 437.000 

idly    rounding   out   plans    for   the   construction  v^  uv..  Timber  frame  liridges.   ft.   B.   M 0.661.704 

of  a  branch  line  from  Moapa  down  the  Muddv  ®It    is    reported    that      the      Denver   &   Rio  Iron,   lbs 622. IS4 

River  Vsllev  to  St.  Thomas,  a  distance  of  26  Grande   R.   R.   has  awarded   a   contract   to   C.  gomnjation  earth  excavation,  eu.  yds....      10,904 

■1  -rt    '  r         ^i  J  J  \^7.,ii.-     T\        ^      r^   ^        £        ^u  ..        ^'  c  Foimdation  excavation  water,   ou.   vds...  oS9 

miles.       1  he    survey    for    the    road    was    made  Wells.   Denver.   Colo.,   tor  the   construction   of  Foundation    solid    rock    excavation,    cu 

more  than  three  years  ago  and  right  of  wav  a    spur    from   Francisco,    Colo.,   to   the   Indian  yds .~. ' .  96 

secured  for  a  part  of  the  route.     It  is  under-  Creek  mines.     The  line  will  be   0   miles   long  S'^j'?''?/^-  "^'^^^s.  ?•  cu.  yds H'or- 

stood  that  the  Salt  Lake  Route  has  taken  over  and  work  will  be  commenced   as  soon   as  the  Cast-iron' p1pe!^24-i''n.,lin'.' ft.' !!!!!!!!!.' !      ^    2SS 

all  of  the  holdings  of  the  old  companv.     Manv  contractor  iinishes  up  his  work  on  the  Apache  Cast  iron   pipe!  .^6-in..'  lin!   ft!!!.!!!!!!!.  "48 

Salt   Lake   and   Utah   people    are   interested    in  siding.      J.    (;.    Gwvn.    Denver.    Colo.,   is   Chief  Clearing    and    grubbing,    acres ISO 

that    section    of    Nevada.      George    S.    Oliver,  Engineer.  '  Track    laying,    miles 208 

Reno.  Nev.,  is  Chief  Engineer.  ®Engineers  of  the  Laramie,  Halms  Peak  &  .Adams  &  Sturm   wish  to   at  once  sub-let  the 

Construction  work  has  been  started,  it  is  Pacific  R.  R.,  R.  D.  Stewart,  chief  engineer.  first  27  miles  of  this  work  from  .Atlanta  south- 
said,  on  the  extension  of  the  Mill  Valley  &  Laramie.  Wyo.,  are  now  at  Steamboat  Springs.  east,  the  en.gineer's  estimate  on  this  27  miles 
Mount  Tamalpais  Ry..  G.  !M.  Dodge.  San  Ra-  Colo.,    and     it   is   believed      that   construction  being  as  follows: 

fael,   Cal.,   Chief   Engineer,   from   West   Point  work  on  that  end  of  the  line  will  be   started  Earth   excavation,   yds 262,SS.i 

on   the  present  line  to  Willow   Camp   on   Bo-  -hortlv.     It  is  reported  that   James  L.  Norvell  ;^oIid  rock  excavation,  yds An'ti} 

Unas  Beach  in  northern  California.     The  pro-  of  Steamboat  Springs  and  P!  S.  Rhinehart  of  ciavLtmas"on?'rydJ..V.V.V.!!!!!!! !!!!!!     3!l6^ 

posal    to    extend    the    road    to    Bolinas    Beach  Denver     have     been     awarded     the     contract  Bridge  masonrj'-,' yds 1.32.T 

has  been  before  the  directors  of  this  road  for  for  construction   of  42  miles   of   road   for   the  Timber  bridges,  ft.   B.  M .979.063 

several  months.  It  is  estimated  that  the  ini-  work  to  commence  at  the  Steamboat  Springs  The  Elberton  &  Eastern  Ry.  Co.  is  being  or- 
provements  will  cost  close  to  $200,000.  The  end.  ganized  by  business  men  of  Wilkes  and  El- 
new  road  will  run  from  West  Point  down  It  is  reported  in  railroad  circles  that  orders  liert  Counties  and  proposes  the  construction 
M'hat  is  known  as  the  Bolinas  ro.ad.  !■>  Willow  have  been  given  by  R.  S.  Lovett,  President  of  of  a  railroad  about  ."iO  miles  in  length,  running 
Camp,  about  live  miles.  the  Harriman  lines,  to  double  track  the  main  from  Elberton  by  way  of  Tignall  and  \N'ash- 

Thc  Oakland  &  .\ntiooli  Ry.  Co..  which  now  line    of    the   Union    Pacific    in    Nebraska    this  ington   to  Lincolnton.     .Among  the  promoters 

has    an    electric    railway    under    construction,  season,  and  that  work  wmII  be  started  immedi-  of    the    new    railroad    enterprise    are    M.    A. 

has    filed    new    articles      of      incorporation    in  ately    from   Julesburg.    Colo.,    to    Pine    Bluffs,  I'liarr.  of  Washin.gton,  J.  .\.  Moss,  of  Tignall, 

which   the  name   is   changed   to   the    Oakland.  Wyo..  a  distance  of  100  miles.     When  this  is  president  of  the  National  Bank  of  Wilkes;  W. 

Antioch   &   Eastern    Ry.   Co.     The   operations  done    the    Union    Pacific    will    have    a    double  J.   .-Vdams,   of  Tignall,  president  of  the   Bank 

•J-  indicates  work  now  open  for  bids.       ®  indicates  a  contract  let  recently. 
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of  Tignall;  W.  O.  J(.iiis.  president  of  the 
Bank  of  Elberton ;  J.  II.  Ulackwell,  a  banker 
of  Elberton;  Z.  B.  KD^crs,  attorney,  and  R. 
L.   Cauthen,  of  Elberloii. 

The  Blakely  Souther)!  R.  R.  Co.  has  com- 
pleted surveys  and  has  secured  the  capital  for 
ihe  construction  of  its  prnjectcd  22-mile  rail- 
road which  is  to  extend  south  from  Blakely, 
Ga.,  to  Jakin,  Ga.  The  chief  engineer  has  not 
been  secured  as  yet.  The  road  will  be  con- 
structed locally.  W.  E.  Snodgrass,  Thomas- 
\ille,  Ga.,  is  President. 

The  Atlantic  Coast  Line  R.  R.,  E.  B.  Pleas- 
ants, chief  engineer,  Wilmin.gtnn,  N.  C,  is  re- 
ported to  be  planning  the  expenditure  of 
about  $200,000  in  the  erection  of  a  roundhouse, 
a  turntable  and  necessary  oflices  at  its  yards 
south  of  Southover  Juncii.in,  and  the  building 
of  additional  tracks  between  the  intersection 
of  the  union  station  tracks  at  Savannah  and 
Ogeechee  road  to  a  point  jn^t  east  of  the 
yards  in  question. 

.'\11  financial  arrangements  for  the  construc- 
tion of  the  proposed  interurlian  line  from 
Macon  to  Atlanta,  are  reported  to  have  been 
completed  and  it  is  said  that  construction 
work  will  be  commenced  at  once.  This  is  a 
large  project  involving  the  expenditure  of 
several  millions.  W.  J.  JMassee.  Macon,  Ga., 
is  president  of  the  company. 

Idaho. 

The  Boise  R.  R.  Co.  is  to  start  construction 
work  this  spring  on  an  extension  at  Boise 
from  16th  and  Main  Sts.,  the  present  termi- 
nus to  connect  with  tlie  Suldiers'  llome  line, 
completing  a  loop. 

It  is  reported  tliat  work  will  be  started 
during  this  month  by  the  Oregon  Short  Line 
on  the  double  track  improvement  at  Poca- 
tello  and  Montpelicr,  Idaho.  Fifteen  miles  of 
the  road  west  from  Pocatello  and  seven  miles 
either  side  of  Montpelier  is  to  be  double 
tracked  at  a  cost  of  $1,000,000.  This  added 
to  the  $800,000  expenditure  lietwecn  Farming- 
ton  and  Ogden,  togetlicr  with  lesser  projects, 
for  which  estimates  arc  now  being  prepared, 
will  bring  the  proposed  improvements  on  the 
Oregon  Short  Line  in  that  territory  tributary 
to  Salt  Lake  to  a  total  of  more  tlian  $2,000,- 
000  for  1911  alone,  whicli  is  two-fifths  of  the 
entire  amount  promised  L'tah  otu  rif  tlie  $7-"),- 
000,000  appropriation.  This  is  only  a  begin- 
ning. Estimates  are  bein.g  prepared  and  in 
some  instances  bids  have  been  called  for  for 
double  tracking  the  busiest  sections  of  the 
Union  Pacific  and  the  Southern  Pacific  east 
and  west  of  Ogden.  Eventually  the  entire 
system  through  Utali.  Tdalio.  Wyoming  and 
the  Pacific  coast  is  to  bo  double  tracked,  and 
judging  from  the  activity  already  manifested, 
the  Harriman  officials  will  be  well  within 
their  five-year  time  limit  when  tlie  undertak- 
ing is  ;:omplete<l.  William  .\shlon.  Salt  Lake 
City,  Utah,  is  Chief  Engineer. 

The  Oregon  Short  Line  will,  it  is  said,  con- 
struct the  first  link  of  the  Owinza-Boise  cut- 
off this  spring  and  summer.  Eighteen  miles 
of  the  new  road  passing  through  Camas 
Prairie  will  be  air  line.  Contracts  for  the 
work   have    been   closed. 

Advices  from  Twin  Falls  state  that  W.  L. 
Cherry  and  associates  liavc  been  purchasing 
ties  and  rails  for  the  construction  of  an  in- 
terurban  line  to  be  built  this  summer  from 
Twin  Falls  to  the  Snake  River  canyon,  both 
the  Shoshone  and  Twin  falls,  and  return.  The 
project  is  reported  to  have  been  financed  in 
the  cast  principally  with  l.'liica.go  capital.  The 
route  of  the  proposal  road  is  as  follows: 
Starting  from  the  coriur  of  Shoshone  and 
Main,  the  road  will  be  built  flown  Blue  Lakes 
boulevard  to  the  canyon,  where  it  will  turn 
east  skirting  the  canyon  edge  to  the  .Shoshone 
and  Twin  falls,  south  nearly  to  Kimberly 
and  back  to  this  city  on  the  Kimberly  road, 
making  in  all  a  hxjp  of  apiiroximately  l-') 
miles. 

Eastern  parties  be.adeil  by  John  Stewart 
Clark  of  Rochester,  iS'.  Y.,  arc  reported  to  be 
planning  to  purchase  the  Boise  Valley  Ry.  now 
operating  20  miles  of  electric  railway.  If  the 
deal  goes  througli  it  is  believed  that  extensive 
improvements  will  be  m.ide  in  the  line  during 
the   year   as   tlie    plan    i-    to   extend   it   to   the 


Barber  d.uii  ,inil  l.atrr  budd  to  Gooding  to 
connect  with  llie  sli^ni  line  now  operating 
between  that  town  .-iikI  Jerome. 

Illiitois. 

®The  Baltimore  X-  Ohio  R.  R.,  according  to 
reports,  has  awardecl  the  contract  for  double 
tracking  a  portion  of  its  Chicago  division  to 
Lorimer  &  Galli.^Iier.  217  La  .Salle  St.,  Chi- 
cago, III. 

At  the  recent  annu.il  nuetin.g  cjf  the  stock- 
holders of  the  Toledo,  Si.  Louis  &  New  Or- 
leans R.  R.,  at  Carmi,  111.,  the  following  of- 
ficers were  elected  :  Natbanial  i\l.  Burns,  St. 
Louis,  president ;  Dent  Reid,  Marion,  111.,  vice 
president;  Mcnry  Semple  ,\mes,  St.  Louis, 
treasurer;  Thomas  W.  Hall,  Carmi,  secretary. 
The  company  is  reported  to  be  backed  by  .St. 
Louis  capitalists,  and  intends  completing  the 
line  before  the  Panama  Canal  is  opened. 

The  Marengo  iS:  Harvard  Electric  R.  R. 
Co.  is  reported  to  have  purchased  the  electric 
line  from  Harvard  to  Fontana,  known  as  the 
Chicago,  Harvard  &  Geneva  Lake  R.  R.  It 
is  said  that  work  on  the  road  between  Mar- 
engo and  Harvard  will  be  pushed  as  rapidly 
as  possible,  and  the  road  west  from  the  end 
of  Lake  Geneva  to  Delavan  by  way  of  Dela- 
van  will  be  built. 

Surveyors  are  driving  .grade  stakes  for 
the  construction  of  the  new  Chica.go  &  North- 
western R.  R.  line  west  of  Green  Valley,  III. 

A  temporary  oragnization  has  been  formed 
at  a  meeting  of  representatives  from  Quincy. 
Carthage,  Nauvcjo,  Hamilton.  Niotn,  Powell- 
son  and  Warsaw  for  the  purpose  of  securing 
an  interurban  line  for  W"estern  Illinois,  the 
power  to  lie  obtained  from  Keokuk.  Fred 
Swan,  Nauvoo,  HI.,  is  interested. 

The  Chicago  &  Northwestern  Ry,,  V.-  C. 
Carter,  Chief  Engineer,  Chicago,  111.,  is  mak- 
ing good  pro,grcss  with  the  plans  for  its  new 
branch  to  the  coal  fields.  It  is  believed  that 
the  line  will  run  from  Peoria,  past  Hollis, 
across  the  LaMarsh  draina.ge  district,  over  the 
Illinois  at  Pekin,  near  the  site  of  the  Ameri- 
can distillery,  and  from  Pekin  direct  to  Girard. 
touching  the  western  portion  of  tjreen  Valley. 
It  is  stated  that  there  will  be  a  high  grade  all 
the  way  across  the  LaMarsh  drainage  district, 
averaging  about  20  ft.,  and  a  long  trestle  will 
be  built  at  the  site  of  the  bridge.  The  coni- 
pany  has  been  conductin.g  negotiations  for 
property  near  Pekin  for  a  large  transfer  yard 
and  may  secure  a  farm  near  the  C,  P.  &  St, 
L.  gravel  pit  for  the  purpose. 

The  Saline  Valley  Ry.  Co.  has  llkd  a  $:!.- 
000,000  mortgage  at  Marion.  HI.,  in  favor  ni 
the  Guaranty  Trust  Co.,  of  New  York  City  to 
secure  funds  for  construction  of  a  railroad 
from  Harrisbur,g  to  Marion. 

Indiana. 

The  Evans\illc  &  Eastern  Traction  Co.. 
b'vansville,  I  ml.,  is  considering  extending  its 
lines  to  Canrelton,  Ind,,  passing  through  Troy, 
Ind.,  and  Tell  City,  Ind.  These  towns  will  be 
.asked  to  vote  Mihsidies  for  the  jn'oposed  ex- 
tension. 

Tracklayin.g  has  been  started  on  tlic  ISig 
Four  branch  from  Evansvillc  to  .Mount  Car- 
mel.  111..  ,nid  by  June  I  it  is  expected  trains 
will  be  runnin.g  on  the  new  road.  .-Vll  the 
grading  has  been  done.  .Ml  the  bridges  and 
culverts  have  been  constructed  except  the 
liridge  across  the  W.abasli  River,  above  New 
Harmony.  Ind.  Piers  for  the  liridge  have 
been    completed. 

It  is  believed  that  the  (i.irv  \'  Soiuhern 
Traction  Co..  G.iry.  Ind..  will  li.ive  work 
started  shm'llv  on  the  construciiou  of  the 
Gary-Crown  Point  line.  Work  will  probably 
be  started  at  the  Gar.\'  end  .-md  continued  to- 
wards Crown  Point,  .\  doidilc  tr.ick  will  be 
laid  from  the  Lillle  Calumet  brid,ge  to  the 
Nickel  Plate  tracks  and  the  same  plan  will 
be  carried  out  on  the  Crown  Point  end  of  the 
line,  the  <loubIe  tracking  system  lo  be  used 
to  the   outskirts  of  the  city. 

.Xdvices  from  P.lonmington  st.ite  that  it  is 
planned  to  exteml  the  Bloominglon  .Southern 
R.  R.  from  its  present  terminus  south  through 
the  stone  belt  of  Monroe  county  into  Law- 
rence county.  The  extension  will  be  about  lo 
miles  lon.g,  and  the  greater  part  of  the  options 


on  right  of  way  for  it  arc  saiil  to  have  been 
secured.  The  Bloomington  Southern  is  a  spur 
line  from  the  Indianajjolis  .Southern  R,  R,. 
A.  S.   Baldwin.  Chief  Engineer.  Chicago.  III. 

Iowa. 

The  sum  of  $100,000  has  Ijcen  raised  at 
Davenport  for  the  projiosed  Davenport-Iowa 
City  interurban,  and  work  has  been  started 
at  Iowa  City  in  securing  renewals  of  the 
.$100,000  which  was  pledged  there  for  the 
road. 

The  Iowa  Traction  Co.,  George  Woodhouse, 
President,  Oskaloosa,  la.,  is  planning  to  have 
construction  work  started  shortly  between 
Tama  and  Waterloo  on  its  projected  line  from 
Oskaloosa  to  Waterloo.  J.  C.  Lathrup,  for- 
merly with  the  Springfield  Railway  Co..  of 
Springfield,  O.,  has  been  selected  as  Chief 
Engineer  in  charge  of  construction  work. 

The  ofificials  of  the  Chicago,  Rock  Island 
&  Pacific  have  submitted  a  proposition  to 
the  city  of  Corydon,  la.,  offering  to  construct 
the  short  line  from  Ixnnsas  City  through  that 
place  providing  the  citizens  would  give  them 
the    use    of    a    street. 

According  to  reports,  W.  B.  Storey.  Vice- 
President  of  the  Santa  Fe  System,  has  an- 
nounced that  the  construction  of  the  pro- 
posed Dodge  City-Colmar  cutoff  is  under  con- 
sideration but  no  definite  time  has  been  de- 
cided upon  to  start  work.  Several  surveys 
have   been   run    over   the   contemplated   route. 

The  Iowa  Central  R.  R.,  it  is  believed,  will 
soon  make  an  effort  to  purchase  the  Newton 
&  Northwestern  R.  R.,  which  recently  went 
into  the  hands  of  a  receiver  and  has  been 
ordered  sold  by  the  Federal  Court.  Recently 
("hief  Engineer  R.  G.  Kenly,  Assistant  Freight 
Agent  D.  M.  Denison,  and  other  officials  made 
a  trip  of  inspection  over  the  property  for 
the  purpose  of  reporting  on  its  physical  value 
and  the  prospects  of  business  from  the  terri- 
tory which  it  taps.  These  reports  have  been 
made  and  it  is  very  possible  that  the  Iowa 
Central  and  Minneapolis  &  St.  Louis  will 
make  a  bid  for  the  property,  or  more  espe- 
cially that  thirty-four  miles  of  the  abandoned 
line  running  from  Newton  to  Des  Moines 
junction,   a   few  miles   south   of  Ames. 

It  is  expected  that  the  double-tracking  of 
the  main  line  of  the  Union  Pacific  will  be  prac- 
tically coinpleted  from  Council  Bluff's,  la.,  its 
eastern  terminus,  to  Kamsutter,  Wyo.,  a  dis- 
tance of  731  miles,  this  summer.  A  specific 
order  has  been  given  for  the  immediate 
double-tracking  of  the  main  line  from  Jules- 
burg,  Colo.,  to  Pine  Bluff's,  Wyo.,  a  distance 
of  100  miles.  Pine  Bluffs  is  just  over  the  Ne- 
braska line.  In  connection  with  the  Chicago 
&  Northwestern,  this  will  complete  a  donblt 
track  line  froin  Wyoming  to  Chicago,  the  first 
continuous  double  track  of  such  length  in  the 
West.  It  is  intended  to  take  up  immediately 
thereafter  the  completion  of  double-tracking 
across  Wyoming  and  L'tah  to  Ogden.  ."Vddi- 
tional  work  planned  for  Wyoming  this  year 
is  a  second  track  from  Laramie  to  Lookout,  a 
ilistance  of  27  miles.  Second  track  from  Bu- 
ford  to  Ilermosa.  II  miles,  and  from  Pine 
Bluffs  to  .Archer,  'A'l  miles,  will  be  built  next 
year. 

The  project  for  the  construction  of  an  in- 
terurban line  from  Sioux  City  through  West 
Liberty  to  Muscatine  seems  to  be  assuming 
such  tangible  shape  that  definite  announcement 
has  been  made  that  before  long  an  effort  will 
be  made  to  fioal  a  bond  issue  of  $.")0(l.()ilO  for 
the  proposed  line.  The  lu'omoters  are  Col,  Will- 
iam G.  Dows,  Is.aac  B.  .Smith  and  John  .\. 
Reed  of  Cedar  Rapids.  The  largest  portion 
of  the  right  of  way  between  [owa  t.'ity  .and 
Mnscafiiie  has  lieen  secnred.  .•md  the  surveys 
lia\e  all   been   made. 

Kansas. 

.'\  new  railroad  bonil  act  is  now  in  cOcci  in 
Kansas.  The  new  l.iw  permits  connlics  to 
vote  not  exceeding  $lnn,oi)ii;  townsln|)s  not 
more  than  $l-'),000.  ;ind  third  cl.'uss  cities  not 
more  than  Sb'i.OOO.  providing  tli.at  the  total 
aid  does  not  exceed  $1.0uil  per  mile  in  any 
county.  Counties  li;iviiig  no  railroads  at  all 
may  vote  aid  to  the  amount  iif  $l,Onn  per  mile; 
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sccoml  :iiul  third  class  cities  ii\ay  vote  mil 
more   than  Sl,"i"ii   tor  electric   lines. 

The  Wichita  L'nion  Terminal  Co.  which 
will  control  the  proposed  new  union  .station 
:ind  elevated  tracks  at  Wichita,  has  been  char- 
tered. This  completes  all  the  formalities  for 
the  beginning  of  actual  work  on  track  eleva- 
tion. The  necessary  ordinance  is  now  before 
the  mayor  and  commission.  Tlie  directors  of 
the  terminal  company  arc  R.  R.  \'ermilion.  of 
Wichita,  and  W.  C.  N'i.xon,  of  St.  Louis,  who 
represent  the  I'risco  railroad  in  the  terminal 
company:  A.  K.  Sweet  and  M.  .\.  Law.  both 
of  Topeka.  who  represent  the  Rock  Island: 
C.  W,  Kouns  and  W.  R.  Smith,  who  repre- 
sent the  Santa  Fe,  and  J.  M.  D.  Tromble  and 
W,  W.  Colpitts  of  Kansas  Cit\-,  who  repre- 
sent the  Orient. 

The  directors  of  the  recently  incorporated 
.\rkansas  City  &  Wellington  N'ortliwestern 
R.  R.  have  made  a  contract  with  Fremont 
Mill  of  Wichita  for  a  survey  of  the  proposed 
route.  The  line  is  to  run  from  Arkansas  City 
northwest  to  Conway  Springs  via  Wellington. 
State  Senator  George  H.  Hunter  of  Welling- 
ton is   President  of  the  company. 

According  to  reports  from  Atchison,  Kan.. 
tlie  entire  mileage  of  the  Central  Branch  of 
the  Missouri  Pacific  will  be  ballasted  this 
spring  and  summer,  work  to  begin  almost  im- 
mediately. Willi  this  improvement  in  view 
the  new  ballast  plant  at  Frankfort  was  put  in 
operation  March  24,  and  a  special  work  train 
will  be  put  in  operation  to  distribute  the  bal- 
last over  the  division.  It  is  estimated  that 
200.000  yds.  of  ballast,  or  about  8,000  carloads 
will  be  required.  O.  Rick.irl.  .Atchison,  is 
Assistant   Engineer. 

The  .Arkansas  X'aliey  Interurban  Ry.  Co. 
has  completed  surveys  and  has  secured  the 
capital  for  the  construction  of  its  17-mile  line 
from  Sedgwick  to  Newton  and  Halstead.  The 
contract  has  been  let  to  the  Interurban  Con- 
struction Co..  W'ichita.  Kan.  O.  A  Boyle, 
Wichita,  is  general  manager  and  Chas.  D. 
Bell.  Wichita,  is  chief  engineer  of  the  .Ar- 
kansas Valley  Interurban  Ry. 

Kentucky. 

The  Kentucky  Alidland  Ry..  M.  AI.  Wheel- 
er. Chief  Engineer.  Central  City,  Ky..  is  ex- 
pected to  start  work  shortly  on  the  extension 
from  the  present  terminus  at  Earles  to  Madi- 
sonville  and  thence  to  Central  City,  Ky.  .A 
good  stretch  of  trackage  from  Earles  to  Alad- 
isonville  was  laid  some  time  ago. 

Surveys  are  under  way  for  the  proposed  in- 
terurban lines  of  the  Henderson  Interurban 
Ry.  Co.  As  projected  these  lines  will  coimect 
Henderson,  Ky..  with  Owensboro.  Uniontenvn. 
Morganfield,  Sebree,  Dixon  and  Providence. 
H.  X.  Wallace,  2ii4  Dearborn  St..  Chicago.  111., 
is    Engineer. 

Surveys  are  now  lieing  made  for  a  T-mile 
railroad  wbicli  the  A'irginia  Coal  &  Iron  Co, 
proposes  building  from  the  main  line  of  tlie 
Big  Sandy  &  Elkhorn  R.  R.,  up  Robinson 
Creek  to  tap  rich  coal  lands  recently  pur- 
chased  on   the   old   Alay   farm. 

Louisiana. 

The  .American  Forest  Co.  ami  .\.  R.  Byrd 
&  Sons  have  made  a  propositimi  to  the  Police 
Jury  of  East  Carroll  Parish  for  the  Imildiii.u 
of  a  railroad  through  the  parish.  The  pro- 
moters of  the  road  ask  for  a  live-mill  tax 
for  ten  years  on  the  assessed  valuation  of 
East  Carroll  parish  and  a  free  right  of  way 
through  the  [larisli.  As  proposed  the  line 
will  begin  at  Portland.  .Ark.,  on  the  Valley 
Division  of  the  St.  Louis.  Iron  Mountain  &■ 
Southern  Railroad,  and  will  run  in  a  south- 
easterly direction  through  southeastern  .Ar- 
Kansas  and  West  Carroll  Parish,  passing 
through  the  town  of  Oak  Grove,  and  into 
Lake  Providence :  thence  from  Lake  Provi- 
dence in  a  southwesterly  direction  through 
what  is  known  as  the  Joe's  Bayou  country  to 
a  point  on  the  Vicksliurg.  Sbrcvcport  and  Pa- 
cific Railroad,  possibly  Wavcrly,  H.  S.  Janes. 
Buffalo.  X.   Y..  is  interested. 

Plans  are  said  to  be  taking  definite  shape 
for  extciidin.g  the  Louisiana  Southern  Ry. 
from  its  present  terminus  at  Belair  to  Bohe- 
mia.    This  railroad  is  ojierated  by  the  United 


Railway  i"v    Trjiding  Co.,  Samuel  tiibbs.  M.ma- 
ger.  Xew  Orleans,  La. 

Press  reports  quote  W.  L.  Park.  \  ice  presi- 
dent of  the  Illinois  Central  Ry.  as  stating  in  a 
recent  interview  at  New  Orleans  that  the  com- 
liany  was  going  ahead  with  new  work  in  the 
South  held  un  for  several  years  back.  He 
slated  that  a  million  dollars  will  be  spent  in 
the  vicinity  of  New  Orleans  during  the  com- 
ing spring  and  summer,  and  that  the  work 
will   commence   at    once, 

Maine. 

The  iFore  River  Shore  Line  R.  R.  Co.,  of 
Portlaiia,  Me.,  has  been  incorporated  and 
proposes  to  build  a  railroad  skirtin.g  tin- 
South  Portland  shore  and  connecting  with  the 
Boston  &  Maine  at  Pleasantd.-de,  a  distance- 
of  about  two  miles.  It  is  expected  that  work 
will  be  started  this  spring. 

Massachusetts. 

.\  bill  is  to  be  introduced  in  the  state  legis- 
lature providing  for  the  purchase  of  the 
Springfield  Street  Railway  Co.'s  system  by  the 
Berkshire  .Street  Railway  Co.  of  Pittsfield. 
which  is  owned  by  the  New  York,  New'  Haven 
&  Hartford  R.  R.  The  bill  provides  that  it 
shall  go  into  effect  when  the  trolley  connec- 
tion between  the  Springfield  system  and  Berk- 
shire is  completed,  and  it  is  further  provided 
that  an  extension  shall  be  built  from  Agawani 
or  Westfield  to  Granville  and  another 
from  Huntington  to  Comniington.  the  new 
companv  bonding  itself  to  the  amount  of 
$L:)iin  (lOO  to  complete  them  by  Jan.  1.  IDII. 
The  New  Haven  railroad  owns  the  Berk- 
shire system,  which  includes  about  148  miles, 
counting  construction  contemplated  in  the  act 
of  lOlii.  The  Springfield  system,  covering 
about  101  miles  of  road,  embraces  the  old 
Springfield  system,  the  Springfield  and  East- 
ern and  the  Western  Alassachusetts,  now 
merged  into  one  road,  and  it  reaches  from 
Huntington  on  the  west  to  Brinifield  on  the 
east.  At  Brimfield  it  connects  with  the  Wor- 
cester  Consolidated. 

Michigan. 

The  Michigan  I'nitcd  Rys  Co..  Lansing. 
Mich..'  will  start  work  shortly  on  improve- 
ments at  Lansing  which  will  involve  the  ex- 
penditure of  about  $4."),00ii. 

The  Lake  Superior  Southern  Rv.  Co.  has 
filed  a  mortgage  for  $12,000,000  in'  the  office 
of  the  register  of  deeds  at  L'.Ansc.  Mich. 
This  is  believed  to  be  a  step  preliminary  to 
the  construction  of  the  line  of  railroad  tra\ - 
ersiiig  portions  of  Alichigan  and  Wisconsin. 
The  mortgage  covers  14.00ii  acres  of  land  in 
Baraga  and  Marquette  counties,  most  of 
which  is  well  timbered,  and  the  right  of  way 
of  the  Iron  Range  &  Huron  Bay  Railroacl. 
The  Lake  Superior  Southern,  as  projected, 
extends  from  Huron  Bay  in  a  southerly  di- 
rection through  portions  of  Baraga,  .Marquette 
and  Iron  counties  to  the  state  line  and  thence 
through  Wisconsin  to  the  city  of  Madison. 

Officials  of  the  city  of  Detroit  and  tlie  De- 
troit United  Rys.  Co.  have  reached  an  agree- 
ment whereby  the  street  car  company  will 
build  the  four  extensions  granted  last  year. 
These  extensions  are  the  Hamilton  lioulevard 
line.  Mack  and  Chene  lines  and  the  Brush  and 
Beaubien    St.    loop. 

City  of  Coldwater,  Alich..  voted  on  .April 
'^  on  granting  the  Battle  Creek.  Coldwater  & 
.Southern  Ry.  Co.  "a  franchise  over  certain 
streets.  The  company  has  opened  offices  in 
the  White  Block.  South  Alonroe  St..  Cold- 
water,  preparatory  to  beginning  the  sale  of 
.$l'in,(iilo  of  bonds  to  people  along  the  pro- 
jiosed    line. 

Mississippi. 

.S,  .A.  Tomlinson  of  (iulfiiort.  Miss,,  in  co- 
operation  with  the  (iulfport  &  .Mississijipi 
Coast  Traction  Co..  is  to  build  an  electric  line 
into  North  Gulf|iort.  where  he  owns  l.ilOo  lots 
of   land, 

Minnesota. 

Marnfaetnriiig  and  business  interests  of  Red 
Win.g  .'ire  advocating  the  construction  of  a 
railway  line  across  the  Mississippi  from  Red 
Wing  to  Fan  Claire.     The  idea  is  to  hold  out 


inducements  to  capital  independent  of  existing 
lines  to  finance  the  road. 

The  Minneapolis  Street  Ry.  Co.  will  soon 
begin  paving  its  right  of  way  on  Lake  St. 
from  Nicollet  to  Elliot  ave,  at  Minneanolis, 
and  will  replace  the  80-lb.  steel  rails  now  in 
use  with  heavier  rails. 

The  construction  of  a  trolley  line  from 
.Sank  Rapids  to  a  paper  mill  near  that  place 
is  proposed.  The  cost  of  the  line  will  be 
about  $2.").qn0.  The  Commercial  club  of  Sauk 
Ra|iids   is  interested  in  the  proposition. 

The  Northern  Traction  Co.,  of  Hibbing, 
Minn.,  is  planning  to  complete  its  line  this 
summer  and  has  applied  to  the  City  Council 
of  nibbing  for  a  2.5-year  franchise.  The  com- 
pany proposes  a  line  connecting  Hibbing. 
Chisholm,  Buhl,  Mt.  Crow,  Virginia  and 
I'lvelcth. 

Missouri. 

®It  is  stated  that  work  will  be  started  aliout 
May  I  on  the  construction  of  the  Oklahoma  & 
Goldeu  City  R.  R.  mentioned  in  our  March  20 
issue.  The  company  projects  400  miles  of  line 
in  Missouri  and  Oklahoma,  The  contract 
for  this  work  has  been  let  to  William  Love. 
Lafayette,  Ind.,  and  it  is  said  that  much  of 
the  work  will  be  sublet,  John  W'.  Fervell,  La- 
fayette. Ind.,  is  chief  engineer  for  the  con- 
tractor. 

Engineers  of  the  Springfield  &  W'estern  R. 
R.  have  just  completed  preliminary  survey  for 
the  interurban  line  between  Springfield  and 
Joplin,  through  the  counties  of  Greene,  Law- 
rence, Barrv,  Newton  and  Jasper.  The  prin- 
cipal places  touched  are  Paris  Springs.  Alount 
Vernon,  Hoberg,  Freistatt.  Alonett.  Peirce 
City.  Wentworth  and  Diamond.  The  distance 
is  about  90  miles.  AI.  M.  Hollenback,  Spring- 
field. Mo.,  is  chief  engineer. 

Plans  are  under  way  for  an  interurban  elec- 
tric line  to  extend  from  Kansas  City  to  Har- 
risonville.  Mo.,  about  30  miles  southeast.  The 
promoters  of  the  line  plan  to  start  from  a  con- 
nection with  the  Alarlborough  line  of  the  Met- 
ropolitan at  78rd  street  and  »Woodland  av. 
Kansas  City,  and  build  southeast.  It  is  re- 
ported that  the  right  of  way  already  has  been 
secured  from  Dodson  to  Belton.  Henri  D. 
Pattee  &  Co..  Kansas  City.  Mo.,  are  under- 
stood to  be  the  promoters. 

The  Shelby  Northwestern  R.-  R.  Co.  has 
been  chartered  with  a  capital  stock  of  $'22-5.00fi 
and  proposes  to  build  and  operate  a  line  of 
standard  gage  road  from  the  city  of  .Sbelby- 
ville  to  the  orth  line  of  Shelby  county,  a  dis- 
tance of  1.")  miles.  The  incorporators  of  the 
company  are  M.  AI.  Houck,  G,  L.  Houck. 
Giboncv  Houck,  Cape  Girardeau.  Mo.:  John 
.A.  Hope.  J.  II.  Byrd  and  John  A.  Flapek.  Tlu 
incorporators  are  interested  in  the  Shelby 
County  Ry.,  now  operatin.g  10  miles  of  steam 
road.  • 

(ieorge  Townsend  and  Ward  S.  Arnold,  of 
Kansas  City,  Promoters  of  the  Kansas  City, 
Clay  County  &  St.  Joseph  R.  R.  Co.,  recently 
chartered,  have  submitted  a  proposition  to  the 
committee  appointed  some  time  ago  to  con- 
sider ways  and  means  of  building  a  line  from 
Kansas  City  to  ExceFsior  Springs.  The  com- 
mittee is  composed  of  representatives  of  the 
Commercial  Club.  Kansas  City.  Mo..  the 
Union  Depot  Bridge  &  Terminal  Railway 
Company  and  the  Metropolitan  Street  Rail- 
way Company.  The  Union  Depot  Bridge  & 
Terminal  Company  is  building  the  new  .Ai- 
mour-Swift-Burliiigton  bridge.  Frank  .A. 
FAxou  is  chairman  of  the  committee  and  E. 
M.  Olcndening  secretary.  The  company  of- 
fers the  Union  Depot  Bridge  &  Terminal 
Railway  Company  $1  for  every  car  that  cross- 
es the  new  bridge,  and  guarantees  $2.5.000  an- 
nually. The  bridge  company  would  be  com- 
pelled to  arr.'uige  with  the  Metropolitan  tor  an 
entrance  into  Kansas  City,  to  build  tracks 
through  its  lands  on  the  north  side  of  the 
river  to  a  connection  with  the  tracks  of  the 
Kansas  City,  Clay  County  &  St.  Joseph  line.  , 
Power  would  be  bought  from  the  Metropoli- 
tan. F.  W.  Pratt,  president  of  the  L^nion 
Depot  Bridge  &'  Terminal  Company,  will  re- 
fer the  proposition  to  directors  of  the  com- 
pany in  Chicago.  .Another  meeting  of  the 
counnittce  probably  will  be  held  within  a   few 
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<\:tyf.  It  is  said  lliu  I'liimiiu-o  lias  received 
propositions  from  M-\,:ral  others,  wliich  also 
will   be  referred   lo   the   l^iieagci  directors. 

Kansas  City,  Mo.,  and  Vicinity. 

I  KW.fl.AH    eoKKIM'oMlK.NOK.  ) 

^Tlie  Tiiek  turnpike  road  project,  from 
Kansas  Cit\  to  tJverland  I'ark  in  Johnson 
Connty,  Kansas,  was  appmu-tl  hy  the  Johnson 
Comity  Commissioners  on  .\pril  li,  after  a  ses- 
sion exteiulinu  over  three  dav  s.  The  project 
provides  for  a  rock  turnpike  ro;ul  from  39th 
St.  and  tlie  state  line,  Kansa,s  C'it\.  following 
the  ronte  of  the  old  Santa  ]h-  trail.  The  Clerk 
was  authorized  to  ;i(l\ertixe  fnr  bids  for  the 
eonstruotion  of  practical!)  7  miles  of  rock 
road.  Bids  for  the  lirst  miU-  are  to  he  in  by 
.May  0  and  for  the  last  section  of  li  miles  by 
May  l(j.  It  is  estimated  the  work  cannot  he 
completed  before  C)ctolier  1,  lull 

®lt  is  understood  that  I'lulan  X-  Shirley. 
Omaha.  Neb.,  will  soon  sta.ri  u(irk  on  their 
Union  Pacilic  contract  betwem  .X'ortli  Port 
and  (jehring,  Xeb.  This  is  the  cinitract  on 
which  bids  were  rcceixed  ;iliiail  tun  months 
ago  at  Omaha.  There  is  ahoiu  Tnii.iinii  xds.  of 
team  work  involved. 

O'Hearn  Brothers.  \itf<  [{asi  :!lih  St.,  Kan- 
sas City,  Mo.,  h;i\e  quite  a  job  of  stripping  to 
dii  in  one  o  their  quarries.  They  will  do 
the  work  with  their  own  forces. 

.\lr.  L.  J.  Smith.  President  ..f  the  I..  J. 
Smith  Construction  Co.,  has  been  cinfined  to 
his  home  this  week  with  a  se\ere  attack  of 
tonsilitis.  However,  at  this  writniu  be  is  im- 
proving. 

Porter  Bros.  ba\e  decided  to  ilo  a  large  sec- 
lion  of  the  Kansas  City  Southern  w.irk  with 
their  own  forces.  The  most  np-t.i-date  plant 
that  can  be  manufactured  will  h.indU'  ibe  m,i- 
terial  on   their  contract. 

O.  K.  Williamson,  Surveyor  ni"  \\  \  .[ndntte 
County,  is  preparing  speciticati'Mis  f.ir  ibe 
building  of  Wz  miles  of  macadam  road  in  the 
Kaw  \',-ille\-  east  of  Edwardsville.  Kan.  Tins 
leaves  only  one  mile  more  of  nnniacad.-iniized 
road  between  Kansas  Cit>,  K.ni  .  and  b'.d- 
wardsville. 

The  Terminal  Railroad  Co,  oi  Kansas  Citv 
is  receiving  bids  on  about  :3ii,iinii  yds.  of  ma- 
terial. The  work  is  so  situated  tiuit  the  ma- 
terial will  be  difficult  to  nio\e,  Proliably  a 
small  steam  shovel  plant  will  be  used  by  the 
successful  bidder 

Contractors  desiring  w.irk  for  their  outfits 
should  write  .M.  T,  Babb.  .'\geiit  l^r  the  West- 
ern Wheeled  Scraper  Co.  bL'n  Commerce 
Bldg.,  Kansas  City,  Mo,  In  writing  the  size 
and  style  of  outlit  sliouhl  be  gi\eii.  .\ll  names 
v  ill  be  kept  on  lile  and  the  Mullits  placed  as 
-•"in  as  work  in  this  section  permit^ 

It  is  stated  on  excellein  anthnrily  Ib.it  plans 
lor  double  tracking  the  Marriinan  s\stein  from 
the  ^Missouri  River  to  the  inasl  ha\e  been 
completed  and  preparations  are  under  way  to 
be.gin  the  work.  One  Section  will  be  from 
Monica,  Cal..  to  Sacramento,  lin  miles.  This 
will  .give  a  cloube  track  from  San  Francisco 
to  Colfa.x.  .Another  stretch  will  be  at  the  Qni\ 
of  the  Salt  Lake  cut-off.  There  will  also  be 
-'ine  changes  of  line  ami  reductions  of  grades. 
I  he  Union  Pacilic  will  lie  double  tracked  from 
Jnlesburg,  Colo.,  west  about  a  liundred  miles 
and  from  Ogden  to  Farinington,  L'tah.  Kan- 
sas City  contractors  .ire  nincb  interested  in 
this  ;miiouiiceinent. 

St.  Louis  Items. 

l:\     \,    l;,    KMl-Mi. 

•J'l't  W  Sikkiiig.  chief  clerk  of  the  l^asl 
.Side  Levee  and  Saiutar.\  District.  Past  .St. 
I.ouis,  111.,  informs  iis  contracts  will  be  let 
\l)ril  1!)  for  the  first  three  miles  of  the  fruit 
levee  protection  wurk.  extending  from  Mitch- 
ell north  to  Cahokia  division  channel.  Con- 
tractor Robinson  is  ww  .it  work  placing  de- 
touring  tracks  for  the  use  of  the  live  steam 
railroads  for  which  brulges  will  be  built  over 
the  division  channel.  Contracts  for  these 
bridges  which  will  cost  iiearU  $lL'."i,Oiiil  will  be 
let  .April  L'o. 


bids  for  the  iin|irM\  ^  ;ii,;it  ,,f  the  following 
streets  with  maten.il  nanied:  .\rkansas  .Ave., 
from  .Atiami  St.  lo  l'.,t,iui,;c  St..  asphalt;  Vir- 
giiii.a  .A\e.  frniii  I  is.-igi-  St,  to  KeokiiK  St,, 
.asphalt;  .M,ir\  ,\vr,.  irnni  Carter  .Ave.  to 
I'dorissant  ,\ve.  :isplKilt  ;  .\licliig;iii  .Ave.,  from 
Bates  St,  to  lucheiberger  St,,  brick;  A'irginia 
.Ave.,  from  Pot.iinac  St,  In  Cherokee  St., 
brick:  Clark  .\\e,.  fniin  l'ros]iect  .Ave.  to 
Spring  .A\e,,  brick;  (  niniiton  avenue,  from 
Keokuk  Si,  to  Cbippiw.i  Si.  brick;  dreer 
.Ave.,  from  l^lliot  .\\e  to  dl.ivgnw  .Ave,,  brick; 
Belmont  St.,  frnin  I  lib  St  !■.  bllb  St,,  brick; 
Johnson  St.  frnin  I'liphir  Si  i,,  (_'lark  .Ave., 
brick;  Cottage  .\\e,  fniiii  l,rand  .A\e.  to 
Spring  -Ave,,  bilulitbic  ;  l.'tli  St,  from  llebert 
"St.  to  Branch  St,,  wood  blocks;  lirooklyn  St., 
from  I'd  St,  t..  l',rM;idw;i>.  granite;  AJitchell 
.A\-e.,  friiili  Mc(.';msl,iii<l  .\\e,  to  cit\'  limits, 
telford. 

Cary  Brotb.ers  ;n  C.ira  Cny.  111.  still  h.ivi' 
some  nice  team  work  tn  sublet  "ii  their  le\ee 
job  near  that  point. 

Keatin.g  Brotlu-rs  Irive  l;ikeii  four  miles  of 
Cary  Brothers  levee  work  in  ."s.iiitbern  Illinois 

Jack  Carroll  Ikis  taken  Iwn  miles  fit  the 
levee  work   from  (.'arx    Bmllier^ 

The  Rock  Islaiul  R:iilro.id  is  building  ex 
tt"isive  switching  :ind  y;irdiiig  ir;icks  iie;ir  ( lli- 
vette,  St.  Louis  Coiiiit\  TvwKe  sets  of  tracks 
are  to  be  laid  near  the  nine  street  rnad  be- 
tw'een  Wooilson  ;iiiil  I. in  ro;iils-  The  Rock 
Island  connects  with  the  lerniiiial  ISelt  K;iil- 
way  at  this  point,  Alucli  of  the  pniducts  of 
truck  gardeners  ;uk1  farmers  are  also  shipped 
from  here.  The  residents  of  the  section  and 
those  living  aloii.g  ()live  street  road  ;ire  coidi- 
deiitly  looking  forward  lo  the  building  ■<{  tin- 
proposed  Olive  street  rnad  trolle\  liiu-.  pm- 
nioteel  liy  county  capital  Persmis  luing  along 
the  proposed  route  have  been  asked  to  liecome 
interested  in  the-  new  line.  The  line  as  planned 
will  extend  from  the  Hodi;iiiii.iiil  tracks  near 
.Vlaple  a\enue  to  Olive  street  road  .and  wesl 
on  that  thoroughfare  lo  Creve  t'oeiir  L;ikr. 
the  western  terniiiuis, 

Emil  F.binger.  a  retired  ci  iiitr;ictor.  died  .il 
his  home  in  IiclKille.  Ill  ,  kist  u  ri.-k  at  the  ;ige 
of  -l."i  years,  i'"hinger  bad  been  engaged  in 
the  general  building  contracting  business  in 
Hellville  for  o\rr  I'l'  years  lb-  is  survived 
by  a  wife  and  i  me  snn, 

Capt.  Jas,  K  (,Mlike  li;is  started  w.irk  on 
his  rip-rap  and  slmre  protection  job  north  nf 
the  city, 

Capt,  -A.  \'  b'etter  is  ni;ikiiig  preiiaratimis  to 
o|)en  nil  mi  lii^  go\eriiment  rexelmeiil  i'lb 
ne.xt  week. 

Chas.  Naael  is  beg"iiiniiig  tn  get  out  ri]i  r;ip 
for  Capt.  Fetter's  (ioverninent  work  in  ibe 
north  part  of  the  State. 

Petersen  &■  b\ll  Boarding  &  (_iiiiiinissar\ 
Co  are  going  to  open  eight  camps  t..r  tourists 
in  the  Glazier  .Valimial  I'.irk  in  ibe  n  irtbuesi 
part  of   Montana 

Contractors  wbeii  in  .St  Lniiis  ;ire  iiuited 
to  call  at  Keieiiig's  Labor  ,\geiic>.  ill'J  Walnut 
St..  and  makv  ibis  oltiri-  llieir  lieadquarters 
Koeiiig  will  post  Mill  on  e\erytliiiig  that  is  go- 
ing  on   in   this   p;ni   n   ll:c-   c,iiintr>, 

Montana. 

The  Xorlberii  I'.-iciru-  \\\  .  ;iccordni,g  io 
recent  reports,  is  prep;iring  m  Ii;l1I;isi  the  ^'el 
lowstone  Division  fnr  ;i  di-lanre  nt  about  -i"'i 
miles.  The  wurk  will  eng.ige  ibe  services  ol 
about  l.iHiii  nieii  .iiul  eiglil  unrk  tr.ains.  Three 
of  the  trains  will  nperalc-  nul  of  (;iendi\-e. 
The  work  will  begin  abnnl  llic  middle  of  lu-xi 
month.  It  will  exleiid  from  A'airs  t,.  I'.ill- 
ings,  exclusi\r  "i  lio  niib'^  bnweeii  (ilendn-e 
and    Sherry. 

It  is  understood  lb;il  w.irk  xvill  be  slarte.l 
this  spring  on  the  ijr.ip'.srd  ele.tric  r;iilwa\ 
at  liillings  Tin-  pr.iieri  i-  n-ported  to  liaxe 
been  linanced  The  pr.iiinaer.  John  .A,  Cmi- 
iielly  of   Mu^k.igfe,  (  Ikla     i-  ii.w   in    Billings. 

Nebraska. 

®The    \ebr.Lsk;i    Tr;iiisiiortatiiin    Co.    is    re- 
ported  to   have    linaiur.l    il~   pr.ipnsed    internr 
ban   line   in    k'umpe   an.l    il    is   iirderstood   lli;il 

in>i|rucion    w.irk    xwll    be    started    shortlx.     .\- 


_  4*'riie    Board    of    Public    Jmpr.  weinenls    b;is        projected  the  liiir  will  start  ;U   the  west  edge  of 
hxed   .April   -i-'i   ;is  the   d;iy    for   tlu'   opening   of        Omaha   and    run    northwest   tbrougb    Benning- 


ton to  the  I'dkborn  rner  :it  F.Ik  City.  There 
it  will  divide  into  two  ni.iin  lines,  one  going  to 
b'remont.  M.ilile  Creek.  Webster.  I  low  ells. 
Clarksein  and  ending  .at  .\iadison.  h'rein  I  low- 
ells  another  line  runs  to  .Stan'ou  and  Norfolk. 
.Starting  from  thi-  F21k  City  junction  the  line 
to  the  north  runs  through  .Arlington.  Craig. 
Bertha  and  Lmius,  with  a  brancli  o.  Decatur, 
and  from  Lyons  to  W;dllnll.  Winnebago. 
Homer  and  .Sioux  Cit.\.  I'r mi  l',ei"',b;i  ;i  spur 
runs  west  to  West  Point,  Tin-  total  projected 
length  is  i^'."^  I  miles  and  it  is  proposed  to  com- 
plete lllii  miles  this  year  The  ikiker  Coii- 
stniction  Co,.  .''II  Ramgi'  llldg,  i  liiriba.  .\'eb., 
lias  the  contr;ict. 

ProperlN  owners  and  business  men  in  the 
\  icinity  of  Sixteenth  and  O  .Sis,.  ;it  Linenlii. 
have  petitioin-d  ibe  State  R:nlroad  Commis- 
sion to  ciiinpel  the  Line. .In  rractiou  Co.  to 
build  a  line  from  O  St.  south  mi  Pith  St,  ti> 
.\l  St,  to  connect  the  O  St,  ami  South  ITth 
.St.   lines  of  the  company, 

.Advices  from  Broken  P.ow,  X'eb.,  state  that 
;in  election  will  be  held  shortly  to  vote  on  the 
issuance  of  township  bonds  to  the  amount  of 
$."iO,(il)0  for  the  proposed  Nebraska  Central  & 
Western  Ry.,  mentioned  in  our  March  l-'i  is- 
sue as  c;illing  for  bids  for  il!.i(l,000  cu.  yds.  of 
earth  work  out  of  Broken  Bow,  west  to  .Arn- 
old. Candy,  and  Tyron.  Ileatlquarters  of  tin; 
company  ;ire  at  Broken  B.wv  and  .Aniobl.   .Veb. 

Nevada. 

The  Lida  A'alley  R.  R.  Lo.  b,is  bveii  incorp- 
orated at  Carson  City,  Xev..  and  ha^  received 
a  charter  to  construct  the  proposed  line,  grad- 
ing upon  which  will  begin  in  about  30  days. 
The  headqttarters  of  the  company  are  at  Gold- 
iield,  Xev..  and  the  officers  are  G.  F.  Blessc, 
president  ;  .A.  I.orenz,  vice-president ;  A.  T). 
Goodenaugb.  general  manager;  II.  B,  Leonard, 
secret.arx'  and  general  a.geiit. 

New  Jersey. 

Ibe  Publie  .Serxice  C.  Tp.  ir;itimi.  Xew;irk. 
X,  1  .  IS  '.ecurii'g  frarchises  for  an  extension 
I  if  its  line  from  the  Bergen  Turnpike  north 
through  Rii'gelield  Park  tn  cminect  with  the 
llndson  River  line  al  tjueen  .Anne  I\o;id, 
■  b'.  r  thi^  line  the  trolley  companx'  w.ants  fran- 
chises fmin  Ridgelield  Park,  Bngnta  and 
Teareck 

The  We^t  Jersey  &  .Seasbnre  R,  R.  (Penn- 
sylvania Lines).  J.  B.  Ilulchiiison.  Jr..  Divi- 
sion l-Tigineer.  Camden.  .X.  J,,  is  understood 
to  bi-  |il.-inniiig  to  lay  a  dniiblc  track  from  Mill- 
\  ille  to  Cap.'   Ma\", 

New  Mexico. 

I'rmnnters  li.ive  under  cmi-iderati.  m  the 
cmisinicti.in  of  the  Portales.  Texas  &  Tor- 
rance R.  R.  in  ;in  easterly  and  westerly  direc- 
tion through  Portales.  Roosevelt  count\-,  X'. 
.Mex. 

The  S:inta  Fe  System.  ;iccordiiig  tn  reports 
from  .Santa  b"e.  X'.  Mex..  is  planning  the  con 
siruclion  of  a  new  spur  uji  Blossburg  Can- 
.\oii.  Colfax  county,  to  the  new  coal  mine. 
The  work  will  require  %  inilc'  of  track  ami 
ihe  const  ruci  ion   of    four   bridges. 

New    'York. 

Tbe  I  bible  &  .Xorthern  R,  K,  Cn.  has  ;ip- 
plied  lo  the  .St.ate  Pnlilic  .Service  Cmnniissinii. 
-'d  Dislrict.  f..r  a  certit'icate  nf  convenience 
;iii.|  lu-ces-ity  t.ir  the  constriiclii'ii  of  a 
-team  r;iilroad  in  the  towns  of  Leicester  and 
N  ork,  Livingslon  Coiintv,  coxeriiig  a  distance 
nf  ''>.\X  mib'S  The  railroad  i^  proposi-d  to 
ciinnect  the  Sterling-  Salt  Cn's  plant  with  the 
Genesee  \  Wy.  niirg  R  R,  I'..  The  r.-iilro,id 
;ifler  cnnstrncli.  ill  is  to  be  le:ised  lo  tlu-  (Jt-ii- 
esee  &•  Wyoming  R,  R.  Co..  of  which  II.  ( ', 
I'irch.   Retsof,  X,  V,,  is  General   .M.ni.ig^r, 

Good  progress  is  being  mad.-  with  iln  cmi 
-Iniction  work  on  the  Xew  ^'nrk.  Weslches 
ler  .K-  Bnstnii  R\  Steam  slroi-ls  I--.-,  ,.•  ,iarted 
w.irk  .at  ibe  iinrtb  end  ••<  l-';is|  Cbcsti-r  cut. 
iinrtli  nf  l-'.ist  Chester  Kn:id.  in  .Xiw  ^■.)rk 
l'il\,  ,•111(1  nne  nl  the  alnitmeiU'-  i.  .r  ibe  bridgi' 
r;irrving  bnltmi  Avenue  in  ,\lmirl  A'enimi 
b:is  berii  completed.  .A  large  force  is  at  work 
putting  in  concrete  on  retaining  walls  north 
nl  till-  Xew  Haven  crossing,  llu  I  Intcbinson 
River  viaduct,  and  Lincoln  .\v.iiiir.  Mount 
A'ernnii.      Pr:i.-tic:dly  all   nf   Ihe  cniierete   work 


4'  indicates  work  now  open  for  bids. 


indicates  a  contract  let  recently. 
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west  01  Fourth  Avciuic.  North  rcllKim,  lias 
boon  completed.  Foundations  lor  the  arcli 
i>ver  Fifth  Ave.  arc  all  in,  and  the  work  of 
l>lacing  the  forms  over  the  street  is  muler 
way.  The  north  abutment  of  the  bridge  for 
the  Hutchinson  River  on  the  White  Plains 
brnnch  has  been  completed,  and  work  on  the 
south  abutment  is  being  pushed  rapidly.  Work 
has  also  been  started  on  the  louiulations  tor 
the  bridge  immediately  north  of  the  Hutchin- 
son crossing.  Contractors  are  moving  in  the 
steam  shovels  for  the  work  on  the  lino  north 
of  North  .-Xve 

North   Carolina. 

The  Charlotte  Rapid  Transit  Co.  has  begun 
construction  work  on  its  proposed  line  to 
Cliarlotte,  N.  C.  Paul  Chatham,  Charlotte,  is 
the   promoter. 

The  Raleigh,  Charlotte  &  Southern  Ry.  Co., 
chartered  early  last  month,  is  effecting  ar- 
rangements to  complete  its  organization.  This 
company  projects  a  line  between  Raleigh  and 
Charlotte,  by  way  of  Pittsboro,  Ashboro  and 
.-Vlbemarle.  W.  L.  Mann.  .'Mbemarle,  N.  C, 
is  one  of  the  promoters. 

The  controlling  interest  in  the  railroad,  elec- 
tric light  and  power  amd  gas  companies  of 
Salisbury,  Concord  and  Spencer,  N.  C,  has 
been  sold  to  William  J.  Oliver,  of  Knoxville, 
Tenn.  The  purchase  also  includes  the  electric 
interurban  line  of  22  miles  connecting  Salis- 
bury and  Concord,  and  the  line  connecting 
Salisbury  with  Spencer,  where  the  Southern 
railway  has  large  shops.  It  is  stated  that 
extensive  improvements  will  be  made  to  the 
properties. 

North  Dakota. 

Officials  of  the  Northern  Pacific  are  mak- 
ing preparations  to  reballast  and  lay  new- 
steel  on  the  Red  River  branch,  running  from 
l^ke  Park,  Minn.,  to  Pembina,  this  state,  a 
distance  of  almost  .200  miles.  Several  hun- 
dred carloads  of  ties  have  already  been  dis- 
tributed along  the  tracks,  running  both  north 
and  south  of  Grand  Forks  and  several  hundred 
more  carloads  will  be  scattered  in  the  near 
future.  The  ties  have  been  taken  to  the  East 
Grand  Forks  yards  during  the  winter  months 
in  lots  of  four  and  five  carloads,  and  the 
fine  weather  of  the  past  few  weeks  induced 
the  officials  to  begin  work  earlier  than  w'as 
first  anticipated  and  work  trains  have  been 
running  north  and  south  this  week  distribut- 
ing these  ties.  Heavier  rails  will  be  nut  on 
the  tracks  on  the  Red  River  branch.  Hereto- 
fore the  rails  have  been  of  the  60  and  65 
lb.  variety,  but  the  new  rails  to  be  laid  will 
weigh  either  in  the  8-5  or  90  lb.  class  and 
also  be  of  a  better  grade.  This  improve- 
ment has  been  made  necessary  by  a  gradual 
change  in  the  size  of  the  engines  being  used 
on  this  branch  of  the  Northern  Pacific. 

.'\mong  the  reports  concerning  the  construc- 
tion of  new  railroad  lines  is  one  to  the  effect 
that  the  Northern  Pacific  will  build  from 
Mott,  a  city  south  of  Bismarck,  N.  Dak.,  on 
the  Cannon  Ball  Division  to  Miles  Citv,  Mont. 
W.  L.  Darling,  St.  Paul,  Minn.,  is  Chief 
Engineer  of  this  companv. 

It  has  been  announced,  according  to  re- 
ports, by  officials  of  tlie  Minneapolis,  St.  Paul 
&  Saulte  Ste.  Marie  Ry.,  that  although  the 
construction  of  the  extension  from  Drake  to 
Devil's  Lake  is  planned  no  plans  have  been 
laid  for  the  immediate  undertaking  of  tlie  pro- 
ject. Thomas  Green,  Minneapolis,  Minn.,  is 
Chief  Engineer. 

Ohio. 

®J.  C.  Garland  &  Co.,  831  Spitzer  Bld.g.,  To- 
ledo, O..  have  been  awarded  the  contract  for 
grading  and  concrete  work  for  the  new  19- 
niile  line  to  be  built  from  Alliance  to  Ravenna 
for  the  Cleveland.  .-Mliance  &  Mahoning  Val- 
ley R.  R. 

®The  gener;d  contract  for  building  and 
equipping  the  line  of  the  A.  &  .\.  Short  Line 
Ry..  of  .'\lliance,  O.,  has  been  let  to  Marasco 
and  Serriani.  of  Grove  City,  Pa.  The  sub-con- 
tract for  grading  has  been  let  to  M.  f  Mc- 
Ginty  of  INIinerva.  O.  Charles  S.  Kieth'of  .M- 
liaiice.  O.,  is  President  of  the  .'\.  &  .X.  Short 
Line  Ry.  Knn.x  &  Elliott.  Rockefeller  P.ld.g.. 
Cleveland,  O..  are  the  architect-  for  the  power 


house  and  carbarns  and  L.  C.  Marble,  ;!12  Len- 
nox Bldg.,  Cleveland.  O.,  is  Chief  Engineer  of 
the  line. 

The  Baltimore  &  Ohio  R.  R.  is  said  to 
have  decided  to  double  track  the  Cincinnati, 
Hamilton  &  Dayton  R.  R.  between  North  Bal- 
timore and  Tontogany,  and  f.roni  the  latter 
point  into  Toledo;  the  construction  of  new- 
bridges  and  complete  repair  of  the  present 
tracks  at  Toledo  end  of  the  Toledo-Cincin- 
nati road  is  also  proposed. 

Practically  all  right  of  way  for  the  exten- 
sion of  the  line  of  the  Columbus,  Urbana  & 
Western  Electric  Ry.  Co.,  Colubus,  O.,  from 
Fishinger's  bridge  to  Dublin  has  been  secured. 
The  new-  route  for  this  extension  has  been 
approved  by  the  city  officials  of  Columbus,  so 
it  is  probable  that  construction  work  may  be 
started  this  spring. 

The  1911  improvement  budget  of  the 
Chesapeake  &  Ohio  R.  R.,  F.  I.  Cabell,  Chief 
Engineer  Maintenance  of  Way,  Richmond, 
Va.,  is  said  to  inclucle  an  'item  of  $1,.500,000 
for  double-tracking  60  miles  of  line  on  the 
Cincinnati  division,  .'\bont  7(i  miles  on  this 
division  has  already  been  double-tracked.  The 
company  contemplates  the  doulile-tracking  of 
the  Indiana  division  betw'een  Cincinnati  and 
Chicago. 

Application  has  been  made  to  the  County 
Commissioners  at  Warren,  (X,  by  Henry  Orth. 
for  a  franchise  t-o  construct  an  electric  rail- 
way from  Warren  north  to  the  county  line. 
The  proposed  road  would  be  installed  on  the 
"Old  Turn  Pike."  The  applicant  agreed  to 
have  the  road  in  the  county  compleled  and  in 
working  order  by  .\pril  1.  191-2,  if  the  fran- 
chise is  granted. 

Oklahoma. 

W.  E.  Rhodes,  of  the  Sand  Springs  Con- 
struction Co.,  has  been  in  conference  with  the 
City  Commissioners  of  Tnlsa.  Okla.,  relative 
to  a  franchise  for  the  Sands  Springs  Interur- 
lian  Ry.  through  the  city.  It  is  the  plan  of 
the  company  to  run  a  line  of  tracks  through 
the  city  from  west  to  east,  going  almost 
through  to  Kendall  College. 

Definite  arrangements  have  been  completed, 
according  to  advices  from  Butler,  Okla.,  for 
the  extension  of  the  Chicago,  Oklahoma  & 
Gulf  R.  R.  west  of  that  city.  Two  miles  of 
trackage  will  be  laid  on  the  original  survey 
and  it  is  not  known  as  to  how  far  the  road 
w-ill  be  extended  at  this  time. 

The  People's  R\-.  Co.,  G.  W.  Riser.  Presi- 
dent. Oklahoma  City,  is  now  letting  contracts 
for  its  line  from  Muskogee,  Okla.,  to  Okla- 
homa City.  The  route  is  by  way  of  Fort  Gib- 
son. Wagoner.  Claremore,  Tulsa.  Bartlesville, 
Sapulpa  and   .Shawnee. 

The  Kansas  City  Southern  Ry.  has  started 
surveys  from  Stilwell,  Okla..  down  Lees  Creek. 
It  is  believed  that  the  railway  is  considering- 
building  a  line  down  the  creek  to  Fort  Smith. 

The  Clinton  &  Oklahoma  Western  Ry.. 
w-hich  recently  complet'ed  its  first  line  betw'een 
Clinton  and  Butler,  is  reported  to  have  made 
definite  arrangements  for  the  extension  of  its 
line  from  the  latter  place  into  the  Texas  Pan- 
handle country.  Col.  C.  C.  Godnian.  Fort 
Smith.  .'Xrk.,  is  the  proinoter. 

The  Oklahoma  City  Railway  Pronintion  Co. 
was  organized  early  this  month  at  (Tklahoma 
City  to  arrange  for  right  of  way,  terminals 
and  bonus  matters  for  an  extension  of  the 
Missouri.  Oklahoma  &  Gulf  Ry.  from  either 
ilenrietta  or  Weleetka  westw-ard  to  (Okla- 
homa City  and  thence  northw-est  to  Wood- 
ward. It  is  stated  that  the  extension  of  the 
road  is  to  be  constructed  by  Ex-Gov.  Ha>kell. 
William  Kenefick  of  Kansas  City,  builder  of 
the  Missouri.  Oklahoma  &  Gulf,  and  George 
W.  Risser  of  Oklahoma  City.  This  company 
now  owns  and  operates  216  miles  from  Wag- 
ner. Okla.,  south  to  Denison,  Tex.,  and  the 
new  extension  adds  3.')0  additional  n.iiles. 
Westward  from  Henrietta  the  road  w-ill  be 
Iniilt  via  Okemah  and  Shaw-nee,  and  westward 
from  Oklahoma  City  via  Kin.gfisher.  Mr, 
Kenefick  is  reported  to  have  arranged  with  the 
same  Paris  syndicate  that  financed  the  Mis- 
souri. Oklahiima  &  Gulf  to  finance  the  new 
venture. 


Oregon. 

The  Booth-Kelly  Lumber  Co.,  according  to 
advices  from  Eugene,  Ore.,  has  taken  bids  for 
the  work  of  building  3^^  miles  of  standard 
gage  logging  railway  above  Wendling  as  an 
addition  to  the  ten  miles  it  already  operates 
there. 

Pennsylvania. 

The  approved  map  of  the  definite  location 
of  the  Modoc  Northern  R.  R.  has  been  filed 
in  the  U.  S.  Land  Office  at  Lakeview,  Ore. 
The  line  is  to  be  built  from  Fernley,  Nev.,  to 
Klaniath  Falls,  with  a  possible  branch  to 
Lakeview.  After  crossing  the  state  line  into 
Oregon  at  a  point  east  of  Tule  lake,  the  line, 
as  platted,  skirts  the  shores  of  the  lake  to 
Merrill,  after  which  it  turns  north  and  runs 
in  almost  a  straight  line  to  Klamath  Falls. 
Rights  of  way  for  the  railroad  have 
l)een  obtained  nearly  the  entire  distance 
of  the  road  through  Modoc  cout-ity.  It 
is  thought  that  the  work  of  construction  will 
lie.gin  this  spring,  between  Alturas  and  the 
point  where  the  proposed  road  will  intersect 
the  branch  that  is  surveyed  from  Klamath 
Falls  to  -A.nderson  in  the  Sacramento  Valley, 
The  road  will  probably  intersect  the  Fernley 
&  Lassen  railroad  in  Long  Valley,  Lassen 
county.  The  road  will  be  built  to  "a  point  on 
Pit  river  and  form  a  junction  with  the  pro- 
posed road  running  north  from  Klamath 
Falls  near   Lookout,   in   l\Iodoc  county. 

Plans  are  under  consideration  for  the  con- 
struction of  an  electric  railway  between  Mid- 
dletown  and  Elizabethtown,  and  franchises 
will  probably  be  asked  shortly.  Fred  AUeman, 
Summit,  N.  J.,  is  interested. 

Negotiations  are  under  way  with  the  Wil- 
liamsport  Passenger  Ry.  Co.,  C.  H.  Davis. 
Manager,  Williamsport.  looking  to  the  build- 
ing of  a  %  mile  extension  from  Southern 
.\ve..  Williamsport.  to  a  new  amusement  park 
which  is  to  be  established  by  Walter  E.  Ritter 
of  Williamsport. 

Citizens  of  Wavnesburg,  Pa.,  have  sub- 
scribed $50,000  toward  the  proposed  $100,000 
bond  issue  to  aid  in  building  an  electric  line 
from  Waynesburg  to  Blackville,  in  Monon- 
galia county,  W^  Va.,  where  connection  will 
lie  made  with  a  line  being  built  from  Man- 
nington.  ."Xt  the  latter  place  connection  is 
made  with  existing  trolley  lines  to  Fairmont 
and  Clarksburg.  In  addition  another  line  is 
being  built  frotn  Morgantown  to  Blackville. 

The  Ephrata  &  Lebanon  Ry.  Co.  has  de- 
cided to  have  construction  work  strated 
this  month  on  its  proposed  trolley  road 
from  Ephrata  to  Lebanon.  The  line  will 
be  23  miles  long,  connecting  the  points 
named  and  passing  through  Clay,  Hope- 
land.  Klinefeltersville.  Schaefferstown  and 
Reistville.  .All  the  rights  of  way  have 
been  secured,  most  given  free.  The  road 
and  equipment  will  cost  $425,000,  all  of  which 
has  been  already  subscribed. 

A  charter  will  be  applied  for  this  month  for 
a  company  which  proposes  a  netw-ork  of  trol- 
ley lines  connecting  a  number  of  tow-ns  with 
the  larger  cities  in  Central  Pennsylvania.  John 
G.  Johnson,  of  Philadelphia,  and  J.  Fred 
Shaffer,  of  Sunhury,  are  acting  as  solicitors 
for  the  merger  planned,  connecting  Sunbury 
and  Selinsgrove  by  trolley  throughout  the  ter- 
ritory embraced  by  the  counties  of  Northum- 
berland, L'nion,  Snyder,  !Montour,  Columbia, 
l.vcomin,?.  Luzerne  and  Schuylkill.  A  line  to 
Philadelphia  by  the  w.ay  of  Pottsville.  through 
Scbuvlkill  coimtv.  is  included  in  the  plans. 

The  Board  of  Trade  of  Mt.  Pleasant,  Pa.. 
and  the  Retail  Merchants'  Association  of 
Southwestern  Pennsylvania  have  asked  the 
Pennsylvania  R.  R.  to  extend  its  line  from 
Pecla,  Pa.,  to  Mt.  Pleasant. 

The  Pittsburg  &  Lake  Erie  R.  R.  has  been 
making  extensive  purchases  of  farm  land 
along  the  Mahoning  River  between  Mahon- 
in.gtown  and  Covert's  Station,  and  is  under- 
stood to  he  planning  to  make  extensive  im- 
])rovements  between  those  two  points  within 
(he  next  two  years. 

The  Lock  Ilaven  &  Jersey  Shore  R.  Tt.  lias 
completed  surveys  for  its  projected  14  mile 
line    through    I.ockport,    Chathams    Run    and 
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Warlick.  Most  of  the  cipital  for  construction 
has  been  secured  ami  ii  is  expected  to  let 
construction  contracts  ni  the  next  30  days.  L. 
M.  Patterson,  Lock  Haven,  Pa.,  is  President. 
The  Eastern  Pennsylvania  Rys.  Co.,  Potts- 
ville.  Pa.,  is  planning  to  have'  work  started 
shortly  on  an  18-mile  hr.inoh  tn  lie  built  from 
Pottsville  to  Frackville  at  .Shenandoah. 

Rhode   Island. 

.\  bill  is  now  before  the  I'lhodo  Island  leg- 
islature to  amend  the  charter  of  the  Southern 
New    England    Ry.    Co..    (Grand    Trunk),    so 
that  the  Grand  Trunk  can  secure  an  entrance 
to   tidewater    in    Providence    by    crossing   the 
tracks  of  the  X'ew  York,  \(.u    Haven  &  Hart- 
ford Ry.  at  both  Harbor  junction  and  Aliens. 
The  amendment  is  asked    fnr   nii   the  .ground 
that  it  is  absolutely  impossible  tu  reach  tide- 
water at  the  desired  point  without  crossing  at 
grade,  owing  to  the  proxinnly  of  those  points 
to  tidewater,  thus  inaking  it  impossible  to  cross 
either  over  or  under,     .^s  these  are  the  onlv 
grade  crossings  asked   for  it   is  inferred  that 
the  line  will  be  constructed  fmni  Woonsocket 
to    tidewater    without   .grade   crossings    except 
those  asked  for  by  the  amendment.    The  char- 
ter  granted    contained    the    somewhat    difhcult 
reriuirements  that  the  road  nnist  p.ass  through 
the  city  of  Pawtucket  and  coubl  have  the  right 
of  entrance  to  the  Union  station  in  Providence 
only  o?t  tracks  entering  from  the  south.     From 
the    requests    made    by    the    Grand    Trunk   of 
the  general  assembly  for  rights  in  North  Prov- 
idence and  also  across  Woonasquatucket  reser- 
vation,  across   land   of   the   New    Haven   rail- 
road adjoining     Roger     Williams     park     and 
across    Aliens    av.    an     idea    of    the    favored 
route  is  given.     It  is  apparent  that  the  engin- 
eers  have  decided   on   a   location   skirtin.g  the 
western   confines  of  the  city,   possilily  on  the 
North  Providence  side  of  the  line.     Evidently 
the   road  will   cross  over  the   Pascoag  branch 
of  the  New  Haven  road  at  Olnevville.    Grade 
crossings   with   highways   and   other   railroads 
have   been    entirely   avoided   in   locating   fro:-.i 
the  northern  state  boundary  in  Woonsocket  *  > 
the  water  front  in  the  southern  part  of  Provi- 
dence. 

South   Carolina.  • 

©Subcontracts  for  work  on  the  first  section 
of  the  Piedmont  &  Northern  Traction  Co.'s 
line  from  Greenwood  to  Greenville  have  been 
let  as  follows:  W.  L.  Marshall  &  Co.,  Knox- 
ville,  lenn.,  for  gradina-  the  first  four  miles 
out  of  Greenwood ;  McCormick  &  Co.,  Evans- 
ville,  Ind.,  for  grading  the  next  live  miles. 
Other  subcontracts  on  this  work  are  as  fol- 
lows: J.  L.  Hunticutt,  Chattanoo.ga,  Tenn., 
for  grading  the  first  five  miles  out  oi  Green- 
ville: Kline  &  Co.,  Charlotte,  N.  C,  for  al! 
j  the  wooden  trestle  work  on  the  !>n  miles  of 
line  between  Greenwood  ami  Greenville; 
Huett  &  Co.,  Marion,  N.  C.  for  the  concrete 
work  between   Piedmont  and   Williamston. 

South  Dakota. 

Some  7.5,00fl  ties  have  been  >lored  .at 
Bi;idgewater,  Dalton  and  Abarion  Junction  and 
this  has  given  rise  to  ,1  report  that  the  Chi- 
•  ago,   Milwaukee  &   St.    l\iul   R.    R.   will   soon 

s-on  operating     on   what     is  known     as  the 

larion  cutofif,"  between  M.irion  and  Sioux 
I'alls,  a  distance  of  'ti  miles,  an<l  thus  con- 
necting with  the  Running  Water  liranch,  mak- 
ing a  direct  line  between  tin-  latter  place  and 
Siou.x  Falls. 

The  Chicago  &  Norlhuestern  Ry.  is  re- 
ported to  have  grailin.g  work  underway  be- 
^een  Colotne  and  Wintier  for  a  contiimafion 
Its  line  to  the  latter  phiee      It  is  understood 

o  the  grading  work  to  Winner  will  be  com- 
jil.ted   liy    June    1. 

Tennessee. 

•'Dunavant  &  Co.,  Knoxville.  Ten.n..  luivc' 
lieen' awarded  the  contract  for  tliree  miles  of 
double  track  work  for  the  Nashville,  Chatta- 
nooga &  St.  Louis  Ry..  as  noted  in  our  last 
issue.  The  work  is  ioc:ited  betv,-een  Chatta- 
nooga and  Wahatchie.  T.  J.  Dailey  &  Co., 
have  taken  a  sub-contract  on  the  work. 

The  County  Court  .at  .Memphis  granted 
the  St.  Louis  &-  San  bVancisco  the 
right      te      proceed      \\\i]\      the      construction 
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of  its  Bellcvue  freight  yard--,  to 
the  southeast  of  the  city.  Nothin.g  now  re- 
mains to  impede  the  progress  of  completing 
the  erection  of  the  |iroprosed  new  freight  ter- 
minal. Through  the  contract  accepted  by  the 
county,  the  Frisco  is  to  erect  a  viaduct  at 
Otey  Ave.  and  its  crossing.  The  county 
agrees  to  close  certain  roads  and  to  grant  the 
company  the  right  to  lay  its  tracks. 

The  Southern  Ry.,  J.  l;.  .\kers,  .Assistant 
Engineer,  Knoxville,  is  reported  to  be  plan- 
ning to  extend  a  sptir  tr;ick  at  Knoxville,  •IV2 
miles  to  the  granite  (luarnes. 

Bids  were  opened  April  1 1  at  the  offices 
of  the  Jackson  Construction  Co.,  Jackson, 
Teim.,  for  the  construction  of  18  miles  of  rail- 
roads for  the  Birmingham  &  Nothwestern  Ry. 
Co.,  from  Jackson,  Tenn.,  to  Dyersburg,  Tenii. 
The  work  includes  400, 000  cu.'  yds.  of  earth- 
work 8")  acres  of  clearing,  2,700"  lin.  ft.  24-in. 
pipe  and  about  .3,000  lin.  ft.  trestle.  R.  M. 
Hall,  Jackson,  Tenn.,  is  President,  and  Mike 
Harvey,  Jackson,  Tenn.,  is   Chief  Engineer. 

Meeting  was  recently  held  at  the  Board  of 
Trade  at  Nashville  in  the  interest  of  the  pro- 
posed Herniita.ge  interurban  project.  S.  .\ 
Craig,  Nashville,  is  .Secretary  of  the  com- 
mittee. 

Officials  of  the  Tennesse  &  North  Carolina 
R.  R.  now  operating  '21  miles  of  line  from 
Newport,  Tenn.,  will  shortly  go  over  the  route 
of  the  projected  35  mile  extension  to  Can- 
ton, N.  C.  J.  B.  H:irt,  Clal■k,^burg,  W.  Va., 
is  president. 

'Ihe  Elizabethton,  Milligan  &-  Johnson  City 
Electric  R.  R.  Co.,  of  Carter  countv,  has  been 
chartered  with  a  capital  stock  of  $25,000  .and 
proposes  to  build  a  line  from  Johnson  City  to 
Milligan  College  in  Carter  county,  and  from 
that  point  via  Oak  Grove  to   b'.li7al)etliton. 

Texas. 

The  San  Leon  Terminal  R.  R.  Co.  accord- 
ii^g  to  advices  from  Houston,  has  taken  bids 
for  grading  its  3!-2  miles  of  standard  gage 
line  from  the  bay  front  at  San  Leon,  connect- 
ing with  the  Southern  Pacific  at  San  Leon 
station.  Sixty-lb.  steel  is  to  be  used  and  the 
roadbed  is  to  be  of  shell.  Gasoline  motor  cars 
with  a  seating  capacity  of  thirty-five  and  regu- 
lar compartments  for  baggage  and  express 
will  constitute  the  rollin.g  stock  of  the  new 
line.  Later  in  the  year  it  is  contemplated  to 
extend  the  San  Leon  line  a  distance  of  4fj 
miles  to  Dickinson,  and  to  connect  with  the 
Houston-Galveston  interurban.  It  is  also 
planned  to  electrifv  the  road  during  the  earlv 
part  of   1912. 

Coinmercial  Club  of  Belton.  Tix..  has  taken 
up  the  matter  of  buildinii  :ni  interurban  line 
Iietween  that  city  and  Holland.  .Steps  will  lie 
taken  immediately  to  co-operate  with  Holland 
interests  in  having  the  route  surveyed. 

Citizens  of  Hearne.  Texas,  are  ver;.  enthus- 
iastic over  the  reports  stating  that  the  Hearne 
&  Brazos  Valley  R.  R.  extension  to  Gid- 
dings  will  soon  be  built.  Survevs.  it  is  said, 
have  been  nearly  completed  for  the  work. 

Steps  are  being  taken  toward  obtainin.g  per- 
mission to  issue  bonds,  by  L.  I.,  Featherstone, 
of  the  Port  Bolivar  &  Iron  Ore  R.  R.  project- 
ing a  line  from  Lon.gview,  Texas,  into  Cass 
county.  Over  one-half  of  the  5o  mile;  of 
track  have  been  laid  and  the  ftnids  will  be 
used  to  proceed  with   the   work. 

Citizens  of  .Aransas  Pass.  Tex:is.  at  a  re- 
cent meeting  at  the  Con!nierci;d  Club  sub- 
scribed one-half  the  nccess.ary  boiuis  of  $5n,- 
000  for  the  construction  of  the  proposed  rail- 
road from  that  city  to  F;iLiIe  Pass  or  some 
point  on  the  Rio  Grande  Ri\er.  The  con- 
tracts were  signed,  and  tlu  promoters  asrree 
to  start  the  work  of  gradni'.:  wilhin  30  days. 
Construction  is  to  begin  witliin  Oo  d;iys  and 
the  road  is  to  be  compbted  to  :i  connection 
with  the  Brownsville  mad  within  ^ix  months. 
Citizens  of  San  .\ntonio.  Texas,  according 
to  reports,  have  subscribed  S5n0.000  neces- 
sary for  the  construction  of  the  proposed  line 
of  the  San  .Antonio  and  Brownsville  R.  R. 
The  project  was  mentio!ied  in  our  March  15 
issue. 

The  Houston  T.eh  S-  Terminal  Ry.  Co.  has 
filed  with  the  Raiboad  Connnission,  Austin, 
Texas,    an    appl!e:i';on    ;■    i-suc    and    register 
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$2,697,146  additional  bonds  upon  the  new 
terminal  stations,  trackage,  franchise  and  im- 
provements in  Houston,  Texas.  The  commis- 
sion has  already  allowed  the  road  to  issue 
$2,246,000  of  bonds.  Fred  L.  Lapierre  is 
Resident  Engineer  of  the  company  and  M. 
Eckert   is  .Auditor. 

L.  E.  Walker,  President  and  promoter  of 
the  Quanah,  Dublin,  Seytiiour  and  Rockport 
Ry.,  from  Quanah.  Texas,  to  the  gulf,  with 
a  corps  of  surveyors  and  railroad  engineers 
has  completed  the  survey  on  the  road  from 
Jarrell  to  Georgetown.  The  survey  to  Jarrell 
froin  Belton  was  completed  about  ten  days 
ago.  Georgetown  has  accepted  the  proposi- 
tion of  Colonel  Walker  and  his  associates 
and  if  the  road  is  built  will  be  on  the  line. 

The  state  attorney  general  has  approved 
.an  amendment  to  the  charter  of  the  Texas 
Central  Ry.  for  an  extension  of  about  100 
miles  from  De  Leon,  in  Comanche  county, 
tlirou,gh  Callahan,  Taylor  and  Nolan  counties 
to  Nolan.  The  line  is  now  in  operation  from 
De  Leon  to  Cross  Plains  and  it  is  proposed  to 
go  through  Pioneer,  Sipe  Springs  and  other 
jioints.  C.  Hamilton,  Waco,  Tex.,  is  general 
manager. 

The  Morev-Faulhauber  Construction  Co., 
St.  Louis,  Mo.,  has  completed  the  grading 
work  on  the  San  Saba  extension.  It  is  un- 
derstood that  the  construction  company  will 
pasture  its  mules  near  Lonieta  for  a  while. 
The  Oklahoma  Central  Ry.,  Dorset  Carter, 
President,  Purcell,  Okla.,  is  said  to  be  plan- 
ning to  construct  an  extension  to  Paris,  Tex. 
The  Southern  Traction  Co.,  recently  organ- 
■  ized  with  headquarters  at  Dallas,  has  awarded 
the  contract  for  the  engineering  work  for  its 
proposed  line  to  the  Fred  A.  Jones  Engineer- 
ing Co.,  Dallas,  Tex.  The  coinpany  proposes 
a  line  to  run  from  Dallas  to  Waco  and  a 
branch  from  Waxahachie  to  Corsicana  via  En- 
nis.  The  main  line  will  be  a  little  more  than 
100  miles  long  and  the  branch  more  than  30 
miles  long.  J.  F.  Strickland  of  Dallas  is 
president  of  the  new  company.  Mr.  Strick- 
land is  also  president  of  the  Texas  Traction 
Co.,  wdiich  owns  the  interurban  electric  light 
running  between  Dallas  and  Sherman. 

The  company  owning  and  operating  the  in- 
terurban electric  railway  between  Temple  and 
Belton,  Tex.,  has  been  reorganized  under  the 
name  of  the  Southwestern  Traction  Co.,  and 
h;is  filed  its  charter.  The  new  company  has 
a  capital  stock  of  $165,000.  Its  incorporators 
are  A.  F.  Bentley,  P.  L.  Downs,  W.  M.  Mc- 
(iregor,  W.  G.  Haag,  and  W.  G.  Bentley.  In 
addition  to  its  interurban  line  the  company 
owns  local  systems  of  street  railway  in  the 
two  terminal  towns. 

City  council  of  Matatnoros.  Mexico,  has  ap- 
proved the  application  of  A.  B.  Cole,  Browns- 
\ille.  Tex.,  for  a  concession  for  a  street  car 
line  in  that  city.  The  concession  will  give  ex- 
tensive rights  as  to  all  of  the  streets  of  the 
city  for  30  years  and  the  road  will  be  free 
from  taxes  for  that  period.  Electric  or  gaso- 
line motive  power  is  to  be  used.  R.  B.  Ren- 
fro  and  R.  C.  Cowcn  of  Brownsville  and  Pro- 
co"io  Guerra  of  Matamoros  will  be  interested 
with   Mr.  Cole. 

The  Trinity  Valley  Traction  Co.,  organ- 
ized some  ten  years  ago  for  the  purpose  of 
building  an  electric  railroad  from  Dallas  to 
Palestine,  passing  through  Waxahachie,  Cor- 
sicana and  Emiis,  has  made  two  surveys  and  is 
now  securing  the  right  of  way  with  a  view  to 
starting  construction  work  in  the  near  future. 
.\s  lu-ojccted  the  line  will  be  118  miles  lon.g.  J. 
V.    Watkins.   Houston,  is  president. 

Utah, 

Citizens  of  Centerville  and  Bountiftd  have 
held  a  mass  meeting  at  Bountiftd.  at  which 
initial  action  was  taken  in  a  combined  effort 
to  secure  the  extension  of  the  street  car  lines 
of  the  Utah  Light  S:  Railway  Co.,  from  Salt 
Lake  to  Bountiftd  and  Centerville. 

It  is  reported  at  Salt  Lake  City,  Utah,  that 
the  Oregon  Short  line  is  to  shortly  let  con- 
tracts for  dotd)le  tracking  the  road  between 
Farminglon  and  O.gden,  Utah.  The  work  will 
cost  over  ,$S00,000  and  will  require  the  em- 
ployment of  several  hundred  men  durin.g  the 
spring   and   summer  months.        This  piece   of 

let  recently. 
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Ill  I-  ■  u  .-  .  .  I  1  ...I  ,.,  \f  II  i;  kc-ll.'v  \loiitr.-il  ()m'  i-i  oliict  nii-lKxl  throiigli  lo  completion.  The  road  will 
.loulilo  racking  .s  the  l>/-\V%- n^  «  ,n  .nuincci-  -Montrc-.l,  U.u..  ..  ^^  Joachim,  Que.  to  Munay  Bay, 
muK-r  he  provisions  of  the.  $.o.000,000  ap-  o.m.hc.  virHnia  wbuh  is  abom  70  miles  below  Quebec.  The 
propnation  made  by  the  Ilarr.man  s>  .s  em  lor  Virginia,  ^^^.„  ^^.  ,^,^^^^^  ,„  ^^^.^^^  ^ 
improvement  of  its  western  Imes,  The  con-  jhe  IHuham  &  namille  K,  K.  Co.  has  been  ^y,-,,^,  ..onlract  for  the  construction  of  sub- 
tracts will  call  tor  •:•-'  miles  ol  road -cd  a  a  chartered.  The  principal  office  is  at  Danville  ,(ruelurc  of  bridges  and  culverts  on  the  Mani- 
cost  per  mile  of  about  $,U.,000 making  tlu  .„„|  ,,„.  proposed  road  is  to  cover  about  ten  ^^,.,  nj^.i^jon  of  the  Canadian  Pacific  Rv. 
OrcRon  -Short  ine  be  ween  ball  Lake  am  ,„;,,.,  j,,  ,,,is  ^1.,,^,  starling  near  the  state  ine  ,  ,„,,,„  awarded  to  G.  H.  .\rchibald  Co..  8u:? 
Og-len  one  of  the  niost  expensive  .*^^'";'"-  '  in  Pittsylvania  county  and  connecting  with  a  ^,  j,„^  ,^a„,,  b,,,  Winnipeg.  The  contract 
the  en  ire  sy.stem.  Phis  IS  due  chiely  to  he  u.k.  to  he  built  in  North  Carolina,  The  ofli-  f'  constructina  the  subway  at  Main  St 
excessive  cost  ol  riglu  ol  way  say  .Short  Line  ,„,  ^.re:  Gilbert  C.  White.  C.  I'.,  president;  KenurT  was  let  to  C  G  A.iderson  Co  430 
orticials.  Ihe  new  roadbed  wil  cut  through  ,  l.  Morehead,  secretary  ami  treasurer:  W.  v  es  St  Wii  nipeg  BkJs  we  e  opened 
some  o.  the  most  valuable  fruit  and  larming  ].-  ^arr.  G,  C.  White,  W.  R.  Guthrie.  C.  McU.  ^^^1.,  .,f-,  p^"  k Tee  Divis  on  Fn°?^eer 
lands  in  Weber  and  Davis  counties  and  the  ^^-.,rr  and  J.  F.  Wily,  all  of  Durham.  N.  C,  are  , U- ,  „r '  ^L,  ''"  ^  ''  ^'''^''°"  '-"=.'"^"- 
route  lias  been  purchased  at  great  cost,  Wil-  „„  ,i,^.  ,,„,,,r,l  of  directors,  as  is  also  M.  K.  r.)Thp  f'nliowiJie-  eontricts  were  iwirded  u 
liam  .-Vshton.  Salt  L:ike  Citv.  I'tah,  is  Chief  Harris  of  Danville  Va  r-  '  tollowmg  contiacts  uerc  awarcled  ai 
p,,„;, ,.,_.  Harris,  oi  Jjainiiit,  va.  Calgary  for  improvements  to  Alberta  Division 
Tin  LVih  &•  Gr-iud  Cnnvon  R  R  Co  'men-  Steps  are  being  taken  for  the  constnu-tion  ,_,j  j,,^  Canadian  Pacific:  Red  Deer  rotmd- 
UH  Llali  0.  uranil  L.  inoii  K.  i\,  1,0..  men  of  a  railroad  from  Hampton  Roads  via  York-  |,,,,,„„  nnmininn  l-Vininment  Rr  Siinnlv  Co 
tioned  111  our  last  issue,  has  hied  in  the  United  j^.^.,,  ^^,  Fredericksburg  The  road  will  prob-  \"1'''^--  '-""""'"""  '''"'PV  "  -  ^"PP'^  '-O; 
<;tni.-c  linft  .-.ffi.-..  Til  nnni;,-niir.n  for  n  rio-lit  'OH n  lo  i  1  iiii. ncKSiiurg  i  IK  roau  « 1 1  pii  Winnipeg:  hve  standard  N0..0  stations  at 
.stat<.>  Kind  oMjci  .in  application  lor  a  iiglit  ably  be  known  as  the  Washington  &  Norloll;  ■|-,,,,,„Ki,,,  Suffield  Rurdett  Row  Island  md 
..|  way  from  Lund  on  the  mam  line  of  the  r..  -ri,„  ij,,,  ly.^  ilreadv  been  surveved  from  ''^"^P'^i""'  *"-'•','  «""iett  how  isiana  ano 
Slit  T-ik..  route  to  Knn-imville  Tronroiintv  xV  ""-'""-"•'*■'';'•'"'>  neui  sni  \  i.\  t  u  i  i  111  Redcllffe,  J.  K.  Lussler,  Medicine  Hat:  Six 
Salt  L.1K..  route  to  Kan.irra\ille.  iron  count\.  Newport  News  to  \  orktown  and  satisfactory  ,,  cntrine  house  addifiin  at  Red  Deer  Car- 
l  tah.  The  survey  lor  the  road  was  com-  grade  found  The  means  have  been  nrovided  stall  engine  nousc  aucmion  at  t\eu  iniri^ar 
nieteil  sever-i1  months  iim  ^nd  nnu-b  of  the  ^''"■"-  '""""•  '  1  >-  means  na\e  neenpioMueu  ,cr-Hall  s  Alduiger  Co..  Winnipeg:  No.  I 
pie  eel  Several  iiiontjis  agoano  muui  ot  tne  for  extending  the  survey  from  Gloucester  |>,,,,r.hn,,s(.  R,.rl  Hper  -md  Cnle-irv  G  M 
right  of  wav  lirough  private  land  was  se-  Pnlrn-  tn  Frederlek^lmro  n  rli^t-mre  nf  -iliont  i.unknnusc.  Kca  i;eer  ana  t^aigar),  u.  i\i. 
im-d  Within  the  Hst  few  d'lvs  eontr-irts  r°'"V  1  1  ■  1  ■^'  ■  i-  ,■  Eaton,  Stratlicoiia :  extension  to  Medicine  Hat 
ure.l  \V  tn>'>  tne  la>t  tew  cla>s  eonti.iets  ,0  miles  and  work  will  soon  begin,  b.stimales  dpnot  brick  and  stone  G  E  fussier  Alcdi- 
:ave  been  le-t  for  a  part  of  the  grading.     1  be  ,,ave  been  asked   for   for  a  bridge  across  the  ''^f°V, ''"''''  """   ''"''■   ^"   ^-   ^"'*'"'   '^J'^"' 

l^ld'X^     "f^  ;^'^n"of'  Ue    counl"  }'"'''   T' A <^^t''^i  "^^  distance  across  -^   and   W.   D.   Wheaton  have   moved  their 

owi  ed    bv   the    gove     iienr     It    is    cxenecte  1  ''^'"'f.  ■''"^"t   -'^"'l  /  ■      ihe  "nn.ties   i>     \  ork  ^^     j           Amherst,    N.    S..  to   Smith    Fall^. 

TlVt     he  anXafion   w  111  e  n-    sed  on   favor  '?''  ^■.'"""'f;';  >^''  '  l":  ^'^<^'^  1°  ''"'  '"  \''e  con-  (-              ^,^           ,  ,,,^^,|,,    „.^^^,,.  ^^,^,.|^  .,j  ^,      ,.„_ 

tiiai   tne  application   win   ne  passto  on   Ta\or-  struction   ot    this  bridge,   so   as   to   make   it   a  ,         ,., , 

ablv  within  a  short  time.     The  distance  ot  the  miiiii,-  liiciiw-iv    t<  wpW  tc  i   v-iilm-id  briflo-i-  piaec. 

road  as  sliown  in  the  application  is  .37.17  Tb  r  ro'Kl  w  as  originallv  Dro^^^^^^  ^"'^^  ^'^'''  Brunswick  government  has  m- 
miles.  This,  however,  is  but  a  part  of  the  fVom  N°  wpo  t  New  Tvorlft  nn  ai  1  cha  '^^^'^""^  "  'he  House  of  Assembly  legislation 
proposed  line,  it  being  the  intention  of  the  ter  "vis  taken  oi«  i  veir  or  so  aao  W  T  '"  P''°''"''^  ^"''  '''''  extension  ot  the  New 
conipanv  to  build  tbrSugh  to  St,  George  in  BirlerGloiicesto  Va  Is  Preskle^'  Brunswick  Coal  &  R.  R.  line  from  M.nto  to 
Washington  countv  and  then  on  to  Search-  "'  ^''"""^t"'  ^a.,  is  Piesident.  Fredericton,  a  distance  of  31  miles.  The  line- 
light,  Nev,.  to  connect  with  the  Santa  Fe.  Washington.  now  runs  from  Norton  to  Minto.  tapping  the 
Another  line  for  which  the  survey  is  com-  The  contract  fur  iio.oHO  ties  for  use  .„,  the  '-■,«<'''  fi":'''^  of  Queens  coimty.  The  legisla- 
plcted  and  on  which  contracts  are  to  be  let  „ew  Springdale  &  Long  Lake  Railroad  Co.,  t'O"  .^^ill  provide  a  bond  guarantee  of  $lo,Oiio 
m  the  near  future  runs  from  Marysvale,  the  the  proposed  a-i-mile  railroad  to  be  built  In-  =*  "V.'^'  ^"<1,  st'P"late  tliat  any  company  con- 
eiul  of  the  Sanpete  valley  branch  of  the  Den-  the  Washington  Water  Power  Co.,  as  men'-  tractmg  to  bmld  he  extension  must  lease  the 
ver  eS:  Rio  Grande,  to  the  Grand  Canyon,  tap-  tioned  in  our  last  issue,  to  haul  in  material  1"-'=!^^"*  ''"'^'  Pu^^ase  at  least  10,000  tons  of 
ping  the  immense  forest  m  southeastern  Utah  to  the  new  power  site,  has  been  awarded  to  '-■,'"1  a  >"••  and  enter  into  a  contract  with 
aiKl  northeastern,  Arizona,  ,l,e  Phoenix  Mill  Co.    The- final  survev  of  the  '^e    Canadian    Pacihc   railroad   or   other   com- 

rhe    Board    ot     Coimty    Commi,s.sioners    at  road,  which  is  estimated  to  cost  $17.ViO(i.  has  pany  under  which  the  latter  will  take  over  the 

Salt  Lake  City  has  granted  the  Utah  Light  e^-  just  been  completed.     D.  L.   Huntinylon.  Spo-  ''.le   on    a    08->'ear   lease   and   equip    maintain 

Rv.    Co.,   Joseoh    S.    Wells,   general    manager.  kanc    Wash     is   President                   '  and  operate  it.  paying  the  province  40  per  cent 

Salt    Lake    City     a    franchise    permitting    the           it  "is    reported    in  >,eningham.    Wa.sh.,    that  "t  the  gross  earnings.     P.  S.  Archibald,  Monc- 

constniction   and   operation   of  what  is  called  the  Chicago,  Milwaukee  &  Puget  Sound  R.  R.  '""•   N-   ^,- J^   comnnssioner   tor  the   govern- 

thc  "Halliday  extension     of  the  Sugar  House  is  planning  to  enter  that   citv   bv   the   Samish  2,"-''d  '"  "  '''^^''  °^  *       ^    ''  ^■""'^^"'^''^  '^"^'  ^'' 

line   an<l_ the   extension   of    the   West   Temple  Lake    Route    and    that    work    will    be    started  ^J^-    ^        ,.„..„      . 

St.  hue  .from  Tenth  to  Twelfth  South.  <;hortlv  ^''e  Canadian  Pacihc  Ry.  is  preparing,  it  is 

It    is    expected    that   work    will    be    started  "   Clearin>'  work  has  been  started  f..r  the  pm-  ^aid,    to    construct   its    line    from    the   present 

this    spring   on    a    railroad    to    be   built    from  posed  line  of  the  Chehalis  &  Cowlit/  R    R     .\  terminus   at   the   north   end   of   Lonelon,   Out.. 

Sandy  up  info  Little  Cottonwood  canyon   for  eamp    has    been    established    two    miles    north  mto  the  heart  of  the  city. 

the   purpose   of   conveying   the   ore   from    Alta  of   Chehalis   and   grading   equipment   has   been  J."f    V      /-'''""i ''".-'^"i ''  n   "c   "*    "'^    work 

down  to  the   valley.     W.   W.    Wilson,   Sandy,  received.     The  construction  work  is  in  charge  '''"ch    the    Grand     1  runk    Pacific    Ry.    expects 

IS    interested.  of  George  A.  RobiiLson  of  Chehalis,  one  of  the  t"   d..   the   present   seaM.n  : 

Tlie   Eastern    Utah   Ry.    Co.,   Henry   Wade.  incorporators  of  the  comnanv.  GU.\rnNG 

president.    Price.    L'tah.    is    reported    to    have                                                         .    .  Miles, 

closed  a  contract  with  eastern   contractors   for                                   West   Virginia.  Main  Lino. 

the  completion  of  20  miles  of  road  bed.     The  The   Chesapeake   &   Ohio   R     R      }I     Pierce        V'vairie  Cn-elj   to  Tete  .Taune  Caclie 114 

Eastern    Utah    line    will   branch    off    from    the  Chief    Engineer    of    Construction,'    Richmond;        '■o^per  River  to  Aldermcre 140 

main  line  of  the  Denver  &  Rio  Grande  Ry.  at  Va.,  will,  it  is  understood,  shortly  take  up  the       calgkrv  braneh   ( to  complete) 117 

Uelhngton,    in    Carbon    county,    and    will    run  work  of  extending  the  Cabin  Creek  branch  to        Battleford  bi-aneh   (to  complete) 2S 

for    liO    miles     in     a     soutliwesterly    direction.  connect    with    the    Coal    River    branch.      This       Regina  bnnu-li  (to  complete) S(i 

For    30    miles    the    new    road    will    follow  the  would    require    the    construction    of    about    14  Regina-Boundary  brancli   (to  complete  pre.s- 

old    survey   of   the    Salina    cutofl-',    which    was  miles  of  new  line.     It  is  also  understood  that  <""'   contract) 4ii 

made  20  years  ago,  when   the  Denver  &  Rio  the    Caliin    Creek    branch    will    be    practicallv  Rei-ma-Moose  .law  branch  (to  complete) ... .     35 

Grande    and    the   Utah    Central    railroad    were  rebuilt  '        Prmce  Albert  branch   (to  complete) 50 

competing  for  southern  Utah  territory.    Tw.-,,-                                      Wisconsin.  i^^^^^'^.'l^JT^S^t^::::::::    25 

a^^r'^rLJnrrtt'tof  :::!rk'rri:?^'7!         .a  .ang  of  Wisconsin   Northe-rn   Ry.  Co.  en-       Biggar- Calgary  branch  .new  contract) ^0 

in  shape  for  the  installation  of  steel.  S'r"^'"''^   ^l-^,  '^-^'"^  ""'  ,^  J'"^   *''°"'   -'^PP''"}""-  Total    dS.; 

T-,      ,,.,        ,        x-     iU        Ti      r-      ,   1     .  ■  ^  Wis.,  to   Shawano     and     have     reached  Kau- 

The  MiKvaiikee-Northern  Ry.  Co.  (electric),  ^^gy,,.^      j^-^  j;^^  ^^^  projected  several  vears  traCKI.aying. 

Milw,-u,kee,  W  IS..  IS  to  lay  a  seconc   track  this               ^,„,  ^urveving  done  on  it  at  several  times  ^  .     ,.  ^^"•^^- 

vear    tor   much   ot    the   eiistance   between    Mil-         T.i         i              'i     •  •                ^      ^i                .          .  Mam   Line. 

waukee    and    Thiensville        It    is     dso    sta  ed  aWinugh    no    decision    as    to    the    exact    route       Prairie  Creek  to  Tete  .la nne  Cache ill 

uauKie     anu     iniensxiie.       ir    IS    aibo    statee  bas  ever  been  made,  or  at    ea.st  has  never  been  i-onner  RiA-,-,-  lo    M.iermere                                    140 

tliat  the  companv  W'lll  begin   grading  next   fa  1  ■  .      ^t,  ii-        n-i       •   i-       .•        u       i  v  oppt  i    noii    ui  .-eiuiiimie iiu 

'    •■      /        "Ai   ■7'""'"='    '     ,,.     '  given  to  the  public.      Ihe  intimation  has  been       Calgarv  hraneii 117 

t.M-    an    e.xtensioi,    from    Sheboy,gan    to    \\es  ^iven  out  in  the  pa.st,  however,  that  it  was  the  ,         ,..        ......          ,  ,, 

Lend,      The    wnrk    will    not   be    hmshed    nntil  jutention  to  go  to  the  west  of  Green  Bav.  ''^  addition  it  ,s  the  intention  of  the  corn-any 

""',  •'■^•'"■-               ,,                                                            The    Badger  Railway  &  Light   Co.,   of   .\1,1  ',','  ^-''m,'^"  f,'-'-"""  '^'"'' -.'i-^  t!"^,f.a^.'^"-     ^- 

vermont.  waukee.  organized  to  bnild  an  internrlian  road  ''     l^elhhcr,   Winnipeg,    Man     is   Chief    hngi- 

The   Grand   Trunk   Rv.   has   asked   bids   for  connecting^  Whitewater.    Elkhorn     and     Lake  ""''■■     f"nli-aets   Ic.r  most  of  the  above  work 

tbc   first   section  of   its  new  line   from   Wind-  Geneva,  has  filed  an  amendment  increasing  its  'V'^'^     ''"'"     awarded.      Noted     previously     111 

sor.   Vt.,   to   Bellows   Falls,   Vt.     This   .secticm  capital  stock  from  $Ii).OO0  to  $400,000.     11.   R.  >li«e   columns, 

will   be   abouc-   20    miles   long   and    w-ill    extend  Kamscbultc    is    president,    and    Gustav     Pick-  It   is   stated  that   Ihe  contractors   for  the  re- 

from  tlie  Central  Vermont  tracks  ;it  ^\'indsor  hardt,   sccretarv  of  the  companv.  cently    chartered    Niagara,    Welland    &    Lake 

to   the   Rutland    R.   R.   vard   at   liellows   Falls.                                         p.          ,  Erie  Ry.,  are  planning  to  start  \york  between 

4"he  second  section  will  extend   from    Bellows                                         L-anada.  Welland   and    Niagara   F'alls.     From   Welland 

1-alIs    at    Rrattlcbin-o,   a    distance    of    -ill   miles.           ®.\dviccs   from   Ottawa,   Ont,,  sl:ile   tb.-it   (lie  the  work  will  be  pushed  on_  to   Port   Colborne 

liotb    sections   will   lie   built   on    the    \'ermont  contract  for  the  construction  of  the  new  Que-  .'ind   thence   back  to   l-'ort   b'rie.     The  division 

side   of   the   Connecticut   River.     Construction  bee    &    S;iguenav    Ry.    has   been   let    to   M.    J.  belwecn    Port   Colborne   and   Port   Dover,   the 

lie;idqnarters  will  j-irobably  be  at  Bellinvs  b'alls.  U'Hrien.   Ott;nv;i.   oiit.,   and  the   w-ork  will   be  I..-d<e   l-",rie   terminal   of   the  line  will  be  lakcn 

•I*  indicates  work  nc'  open  for  bids.     ®  indicates  a  contract  let  recently. 
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up  when  the  work  i.ni  thr  utlier  divisions  is 
well  under  way. 

.\  bridge  gang  of  aiirnit  GO  uien  has  arrived 
at  Pelly.  Sask.,  to  coniuicuce  operation  on  the 
Tliunderhill  extension  <if  the  Canadian  North- 
ern Ry.   west  of   Snake   ('reek. 

The  Grand  Trunk  liv.  li.is  placed  two  steam 
shovels  at  work  on  it^  $-J,n(i().000  improve- 
ments in  the  west  end  of  T. ironto  extending  to 
.\limico.  Plans  for  the  proposed  subways  at 
Indian  road  and  Howard  Avenue  have  been 
submitted  to  the  City  Kuiinuer  and  are  await- 
ing the  approval  of  the  eity  before  commenc- 
nii>  their  construction  'I'hese  are  to  be  of 
.-.-'lid  concrete  and  have  ornamental  parapet 
fences.  The  structures  are  designed  to  pre- 
sent a  handsome  appearance.  One  of  the 
steam  shovels  is  working  .it  the  F'^xhibition 
grounds  and  the  other  resumed  operations  at 
Dovvling  Ave.,  where  it  cased  work  last 
autumn.  Four  tracks  will  lie  laid  from  Ba- 
thurst  street  to  Mimico.  insle.ad  of  the  two 
tracks  formerly  in  use.  .\  cut  which  will  be 
.'iH  feet  deep  at  Dufferin  .St.  will  be  tiiade  in 
front  of  the  Exhibition  grounds  and  the 
tracks  depressed.  .A.  retaining  wall  will  be 
constructed  between  the  tracks  and  Dufferin 
Park.  The  city  will  leave  the  tracks  at  the 
park  at  the  present  level.  Workmen  have 
started  to  remove  the  old  buildin.gs  along  the 
northern  wall  of  the  Fair  grounds  and  will 
place  at  this  point  additional  tracks  in  accord- 
ance with  the  plans  approved  by  the  Railway 
Commission.  The  Grand  Trunk  will  start 
the  depression  of  its  tracks  at  the  Canadian 
Pacific  Ry.  diamond  crossing  on  the  eastern 
limit  of  the  E.xhibition  grounds,  and  these  will 
not  come  up  till  Sunnyside  i~  reached.  At 
that    point    the    viaduct    will    In    begun.      The 


comp.my  will  have  a  grade  of  four-tenths  of 
one  per  cent  from  Bathurst  .Street  to  Mimico. 
The  revised  plans  for  the  bridge  over  the 
Humber  River  provide  for  two  abutments 
from  a  central  pier,  each  KlO  feet  long.  Be- 
neath are  no  impediments  and  the  structure 
will  be  L8  feet  above  the  water.  It  will  have 
a  modern  solid  ballast  floor,  so  that  no  water 
can  drop  through.  The  width  is  to  be  o.J  ft. 
The  cost  will  be  $2.".n,0ft()  to  ^lOO.OdO.  The 
bridge  over  the  Mimico  River  will  consist  of 
one  spa?i  about  ino  leet  in  len.gtb.  It  will  be 
of  the  same  style  as  the  Humber  River  brid.ge, 
except  that  it  will  have  open  flooring.  In  all 
subways  wdll  be  erected  over  fourteen  cross- 
ings, and  four  overhead  bridges  will  be  con- 
structed. The  bridges  are  to  be  at  Dufferin 
Street  and  Dunn,  Jameson  and  Dowling  .\ves. 
'  The  Canadian  Northern  Ry.  has  filed  its 
route  map  with  the  Board  of  Control  of 
Toronto  showing  how  its  line  will  run  fr(mi 
Bronte  to  the  eastern  limit  of  Wentworth 
county,  .According  to  the  map  the  line  will 
parallel  the  (irand  Trunk  line  and  run  south 
of  it  till  it  reaches  a  point  east  of  the  centre 
of  the  city.  There  it  will  cross  to  the  north 
of  the  Grand  Trunk  right-of-wa\  and  parallel 
it  out  of  the  city. 

City  Council  of  Toronto  has  instructed  C. 
H.  Rust,  City  Engineer,  to  prepare  plans  for 
a  subway  on  Yonge  St.  from  the  Union  Sta- 
tion to  St.  Clair  Ave. 

The  Winnipeg  Electric  R\.  Co..  Winnipeg. 
Man.,  is  planning  to  extend  its  line  to  .San- 
ford.  2-i  miles  southwest  of  \\'inin'peg 

.\n  engineering  corps  ot  IT  men  ubo  had 
been  engaged  in  the  snr\eys  for  the  llnd^on 
Bay  R.   R.   reached   \\  innipig   last   week.   This 


.About  20  miles  from 
one  going  to  Church- 
irt  Nelson.  The  party 
)f  survey  from  this 
for   a   distance   of   70 


part\  under  the  charge  of  F.  P.  Moffat  left 
Winnipeg  last  May  for  Split  Lake  via  Nelson 
river  and  Maniton  rapids  and  commenced 
work  at  the  portage  between  Landing  lake 
and  Winter  Camp  lake, 
this  point  the  lines  part, 
ill.  the  other  going  to  1 
continued  on  the  line 
point  toward  Churchill 
miles  and  spent  Christmas  at  Split  lake.  On 
Dec.  20  the  party  with  \'i  dog  teams  com- 
menced the  jonrney  south  toward  civilization 
again  and  during  their  trip  to  Thicket  Portage 
they  encountered  the  coldest  weather  ever  ex- 
perienced by  any  of  the  old  timers  of  the 
party,  the  mercury  staying  at  from  46  to  56 
below  zero  for  a  period  of  three  weeks.  The 
line  was  then  located  south  froin  this  point 
for  about  60  miles  to  Crooked  River  and  the 
party  left  this  place  for  Le  Pas  March  24  and 
arrived  there  ATarch  31.  From  this  place 
fhev  caught  the  tirst  glimpses  of  civilization 
after  being  away  .almost  one  year.  The  men 
enjoyed  splendid  health  durin.g  the  entire  trip. 
Aliotit  two  weeks  before  Christmas  the  party 
came  across  the  survivors  of  the  ship  Jeanie. 
which  was  wrecked  in  Hudson  bay  last  fall 
and  whose  crew  later  arrived  in  Winnipeg. 
The  winter  was  very  mild  and  open  with  the 
exception  of  a  very  cold  snap  about  the  be- 
ginnin.g  of  the  year.  One  of  the  incon- 
ceiiiences  which  was  experienced  by  the  party 
was  the  incessant  rainfall  which  commenced 
about  the  middle  of  June  and  continued  until 
September.  During  the  trip  they  never  en- 
countered anv  person  except  Hudson's  Bay 
employees  and  Indians,  the  country  not  being 
settled  by  anyone  excepting  traders  for  this 
company   .ami    missionaries. 


ROADS,     STREETS    AND     PAVEMENTS 


Alabama. 

•J«Bids  will  be  received  until  S  ]),  m..  .April 
19,  by  the  city  council.  .New  Decatur.  .Ala., 
for  the  construction  of  cert.iin  cement  side- 
walks, provided  for  under  improvement  or- 
dinances Nos.  222  and  22.'i  John  Patterson 
is  Mayor  and  Henrx-  Hartnng  is  clerk. 

Work  advertised  by  G,  K.  'rh.nnas.  County 
Engineer.  Selma,  Ala.,  for  the  grading  ami 
graveling    of    1H4    miles    of    mad    in    Dallas 


w(\  on  April 

It  has  been 

untv    convict 


County,  for  which  bids  were  rece 

3.  will  not  be  done  by  contr.act. 

decided    to    do    the    wjirk    b\     c 

i  'rce. 

California. 

Cal  .  has 
f.ir  the  lo- 
)f    a    state 

highway,    from   the    Cala\eras   big    tree   grove. 

located    in    Calaveras    coniit\.    to    Dorrington. 

Calaveras     county,     theiue     running     easterly 

following  what  is  known  ;is  the  Bi.g  Tree  and 

Carson    V'alley    turnpike     through     Calaveras 

and    .Alpine    counties,    to    Markleville.    .Alpine 

county. 

Connecticut. 


The 
passed 
cation. 


state     senate.     Sacr.'iiiieiili 
a  bill   appropriating  J2">.nnii 
survev    ami    construction 


f   .\i\\    I  l.a\  en.  Conn., 
.111   act   providin.g   for 

1    issue    of    $-'iOO,- 

\l\    strets. 


The  cit\   commission   i 
has  under  consideratii>ii 
the    authorization  'of    a    1 
mill    fnr   the   paving   of    tl 

District  of  Columbia. 

»J»Bids  will   be   recei\ed   until   2  p    in.,   .\pril 

'  I,    Ijy    Commissioners.    District   of    Columbia. 

\  ashington,   D.   C,    for    furnishing   and   deliv- 

1  in.g   road   oil   and    t.ir ;    for   applying   oil    and 

iir    to    roads   in    the   di.strict. 

4*Hids  will  be  received  niilil  2  )).  m..  .April 
22.  by  Commissioners  of  District  of  Colum- 
bia. Washington.  D.  (',.  for  making  rejiairs 
to  asphalt  pavements  for  a  period  ending 
June   :So.    IfJbl 

.Advices  from  Washington,  1).  C,  are  that 
20  miles  of  the  old  l.eeslnirg  turnpike,  form- 
ing the  direct  route  between  Washington 
and   the   A'irginia    town,    .are   to   be    rebuilt    bv 


the  Good  Roads  association  of  Fairfax  coun- 
ty, Fairfax.  V'a.,  county  seat- 
Florida. 

^Bids  will  be  received  until  In  a.  m,,  .\pril 
2S,  by  Board  of  Duval  Count.\'  Conmiission- 
ers,  Jacksonville,  Fla.,  for  the  resurfacing 
of  St.  Johns  a\enue  from  the  city  limits  to 
McGirts  Creek  brid.ge  with  asphalt  macadam. 
The  work  includes  appro.ximatel\  2T,oo(i  si|. 
\ds.  (iail  L.  Barnard.  Jacksonville,  l-'la..  is 
county  en.gineer. 

The  city  council  of  Jacksdiiville.  b'la..  has 
adopted  ;i  resolution  providing  for  the  grad- 
in.g  and  pavin.g  of  the  following  streets.  The 
board  of  pulilic  works  will  soon  call  for  bids 
and  award  contracts  for  the  work,  Philip 
Preileau  is  city  engineer:  L)a\  is  si.,  from 
.Adams  st.  to  Ashley  St.;  Fifth  st,.  from  Main 
St.  to  Walnut  st.  ;  Alarket  st..  from  the  north 
side  of  I'^ourlh 
St. ;  Liberty  St., 
Washington  st 
St. ;  Monroe  st. 
St.  :  Monroe  st. 

erine    St. ;   Catherine   St.,    from 
Duval  St. ;  Davis  St.,  from  Bay  .st.  to  the 
hoard  .Air  Line  railway;  Van  Buren  St.. 
Church   St.   to   .Adams   st. ;    Spearing   St.. 
Duval      St.      to      .Ashle.v    st.  ;    .Ashle.N    St., 
Spearing   st.   to   Florida   ave. :    Date   St., 
May  St.  to  Oak  st.  ;  Riverside  ave,.   from 
St.    to   citv    limits;    Highway    ave.    from 
si.   to   city   limits;    State   st  ,    from   .Main 
Davis    St.    via    King's    road;    lughth    st. 
.M.ain   st.   to    D.avis   st.  :    Davis   st.    from 
road  to  Eighth  st.  :   Hubbard  st..   from 


st,  to  the  south  side  of  Eighth 

from  Forsyth  st.  to  L'nion  St.; 

,    from    Forsyth    st.    to    .Ashley 

from  Florida  ave.  to  Georgia 

from  Washington  st.  to  Cath- 

Forsvth   st,   to 

Sea- 

from 

from 

from 

from 

King 

Palm 

si.   to 

from 

King's 

lurlli 


to    Eighlh    st  ;    Church    st.    from    (ieorgia 
to    Tallevrand    a\e,  ;    Riverside    ave,.    from 


st 
-t 

Roselle  st 
Briilgc   st 
Rid.ge    si. 
Palmelto 
from    Bay 
Laura   St.    ti 
St.    to    Fore 
teen    feet 
St. ;   l-'.nter] 


to   .Margaret  st. ;   Church  st  .   from 

to      .Myrtle      ave.;      I'.ay    st.    from 

to    .Market    st.  ;     Monroe    St.,    from 

st      to     Florid.a    ave.;     .Market     St., 

st,   to  I'orsvth   St.:   North   St.,   from 

.    Ilogan   St.:   May   St.,    from   Dale 

;t    St.:    -Ashley    st.,   .additional    six- 

in    width    from    F?ridge   st,    to    Davis 

irise  St.  from  Cleveland  St.  to  M\t- 


tle  ave.  ;  Church  st,,  from  Newnan  st.  to 
Washington  st. ;  St.  Johns  place  east  and  west 
from  Duval  st.  to  Church  st. :  Lee  St..  from 
Bay  St.  south  to  the  north  tracks  of  the  Sea- 
board .A.ir  Line  railway  ;  Palin  st.,  from  For- 
est St.  to  Highway  ave.  :  Georgia  St.,  from 
Church  St.  to  Beaver  st. ;  Laura  St..  from  Ho- 
.gans  creek  to  south  side  of  Fourth  st. :  .Adams 
St.,  from  Florida  ave.  to  east  side  of  Geor- 
gia St. :  Beaver  st.  and  Corning  St..  from  Davis 
St.  to  Cleveland  St. ;  l'nion  si.  from  Hogan  st. 
to   Cedar    st. 

Georgia. 

The  committee  on  public  works  of  the  coun- 
ty commissioners.  Atlanta.  Ga.,  has  agreed  to 
extend  the  roadway,  which  they  are  now 
huilding  in  the  direction  of  East  Point  as 
far  as  the  opposite  limits  of  the  town,  for  a 
distance   of  one  and   one-half  miles. 

The  county  commissioners.  Alacon,  (ia..  on 
.April  4  decided  to  have  a  special  bond  issue 
election  in  the  fall,  when  issues  aggregating 
S.-,2."i.00ii  will  be  submitted  to  the  voters  for 
.•ipprov.al.  I'lie  nionew  if  authorized,  will  be 
spent  as  follows:  B'ridges,  $200,000:  roads. 
$100,000;  courthouse  improvements,  $100,000; 
jail.  $'2."i.(»00 :  boys'  high   school.  $lnO.0OO. 

The  citizens  of  .Americus.  Ga..  on  .April  4 
\oted  the  issuance  of  bonds  to  the  amount  of 
$l().",.(iOO  for  the  improvements  to  the  business 
streets,  sewer  system  and  water  works. 

Illinois. 

^Bids  will  be  received  until  .?  p.  m..  .April 
2ii.  by  Board  of  Lfical  Improvements,  Harvard, 
111  ,  for  furnishing  material  and  labor  for  the 
coiistrucliou  (if  vitrified  brick  pavement  on 
concrete  foundation.  The  approximate  quan- 
tities of  the  work  to  be  let  under  this  contract 
are  as  follows;  ib'ick  pavement  on  .")-inch 
concrete  foundation,  complete  with  tiller,  12,- 
."iilo  sq.  yds.;  excav.ation.  1.."jOO  cu.  yds,;  con- 
crete curb,  (i  ins.  thick  and  :!0  ins.  deep,,  oO  I 
liii.  ft.;  concrete  curb,  il  ins.  thick  and  2  ins. 
deep.  "iXO  lin.  ft.;  old  curbing  refaced.  2,4."iO 
liii.  ft.  Pl.iiis,  spi'citications  and  onliuance 
iiKiy  be  seen  .and  examined  and  blank  ]iroiiosals 
olit'aineil   at   the   ot'fice   of   the   Ivngineer,    Hugh 


•J"  indicates  work  now  open  for  bids.      •   indicates  a  contract  let  recently. 
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M.  Price,  1-207  Hartford  BIdg.,  Chicago,  ill., 
or  at  the  office  of  the  President  of  the  Board 
of  Local  Improvements  in  Harvard,  111. 

®The  board  of  local  imprnvcmonts  of  Can- 
ton, III.,  lias  awarded  Roller  &  Saville  of  that 
city  the  contract  for  the  paving  of  five  blocks 
around  South  park  at  $0.30  'for  excavating. 
$0.55  for  curbing  and  $1,17  for  paving.  Bids 
were  also  received  from  Patrick  H.  Tiernian 
"f  Afaconib:  E.  R.  Harding  Co.,  Racine,.  Wis. ; 
J.  B.  McCaulev,  Galesburg.  111. ;  Brereton  Ce- 
ment Walk  Co.,  Galesburg,  111.;  J.  M.  Hcck- 
ard  &  Son,  Canton,  111. 

®Bids  were  received  April  C  by  the  board 
of  local  improvements,  Chicago  111.,  for  pav- 
ing work.  The  work  includes  the  following 
general  items,  constructing  concrete  curbs,  con- 
crete sidewalks,  granite  or  gravel  concrete 
combined  curb  and  gutters  on  a  foundation 
of  sand  or  cinders,  furnishing  and  setting 
sandstone  curbing  on  limestone  blocks,  fur- 
nishing and  setting  wooden  curbing,  spiked 
to  cedar  posts,  earch  excavation  and  filling, 
paving  with  repressed  vitrified  paving  brick 
on  a  (!-in.  Portland  cement  concrete  founda- 
tion with  a  2-in.  sand  cushion,  joints  filled 
with  a  coal  tar  filler,  surface  dressed  with  l-j 
in.  of  sand ;  paving  with  asphalt  on  a  6-in 
Portland  cement  concrete  foundation,  surface 
swept  with  natural  cement;  paving  witli  mac- 
adam consisting  of  8  ins.  of  blast  furnace- 
slag,  3  ins.  of  limestone  and  3  ins.  of  granite 
bonded  with  %■  in.  of  gravel:  constructing  a 
pavement  of  No.  2  granite  blocks  on  6-in. 
Portland  cement  concrete  foundation  with  a 
2-in.  sand  cushion,  the  joints  to  be  filled  with 
coal  tar  and  gravel,  the  surface  dressed  with 
%  ins,  of  gravel :  adjusting  manholes,  catch 
basins  and  sewer  connections ;  furnishing  cov- 
ers, gratings,  etc.  Contracts  as  follows  were 
awarded  : 


:'0  lin.    ft.    at   7't  ots 

16  cast  Iron  eratlngs  at  $10. 


10.00 
150.00 


Alley   J.Tckson   Blvd.,    Central    Paving   Co.     17:; 
\^ashington   St.,   Contractor: 

32.00 
.00 


1,400  lin.  ft.  wood  curb  at  IS  cts $      '>n''  I 

1,200  sq.  yds.  briclv  pavement  at  $2.47...     2.iiG4J 


Total    J  . 

Alley  Adams  St..  Jno.   A.   'Me'cjai-ry'iss' 
son  St.,  Contractor: 

1.000  lin.  ft.  wood  curb  at  23  cts...  $ 

aOO  sq,  yds.  No.  2  granite  block  at  $3.57.     3 

1  new  catch  basin  at  $45 

1  old  catch  basin  at  $20 

1  old  manhole  at  $5 

2  new  covers  with  iron  lids  at  $i6!. 

10  lin.  ft.  9-in.  tile  pipe  at  75  cts 

1  cast  iron  grating  at  $10 


,216. no 
Madi- 

250.00 

'MS.on 

45.00 

20.00 

5.00 

20.00 

7.50 

10.00 


Total    $  3  570  50 

jj.^'^'Jey  Ashland  Ave.,   Central  Paving'co.,' Co'n- 

625  lin.  ft.  concrete  curb  at  IS  cts. . 
3o0  sq.  yds.  brick  at  $2.73. '. 


112.50 
955.50 


.  J'"-''],  -^ $  i.oes.oo 

Alley  Congress  St.: 

1.400  lin.  ft.  concrete  curb  at  IS  cts $  050  qo 

1.300  sq.  yds.  brick  pavement  at  $2.59. . .  3  367  00 


.Al™^l'sth-Pl.: ^•^•"»-«° 

lOO  lin.  ft.  concrete  curb  at  IS  cts..         $      i-ie  00 

200  cu.  yds,  earth  cutting  at  60  cts 12o'on 

600  sq.  yds.  brick  pavement  at  $2.43 1  45S  00 


$  1.704.00 

Alexander   Todd.    197    N. 


Total    

Alley   Jackson    Blvd. 
Hamlin   Ave.: 

300  lin.  ft.  concrete  curb  at  20  cts $      ISO  00 

lOO  sq.  yds.  brick  pavement  at  $2.53 1  771  00 


A u°^^l  •,;■••• «  1,951.00 

Alley  Fulton  -St.: 

1,210  lin.   ft.   sandstone  curb   (4   in    x  "'4 

in.)  at  50  cts ' $      g03,0« 

230  cu.  yds.   earth  cutting  at  25  cts 37  50 

1,030  sq.  yds,   brick  pavement  at  $2.38.,     2,45141) 


„Total    ..    ^  3.113.')0 

Bauwans   Ave..   American  Asphalt  Paving  Co., 


]"S  Washington  St 

624  lin.  ft.  combination  curb  and  gutter 

at   54    cts 

1,110  sq.  yds.  asphalt  pavement  at  $1.87 

2  new  catch   basins  at  $45 

1  old  catch  basin  at  $20 

1  new  cover  with  iron  lid  at  $10 

4  lin.  ft.  9-in.  tile  pipe  at  75  cts 

1  cast  iron  grating  at  $10 


336.96 
2,075.70 
90.00 
20.00 
10.00 
3.00 
10.00 


^T"tal    ...    $  2.555.60 

California  Ave.,  Citizens'  Construction  Co.,  13S 
Washington  St.: 
4,390  lin.   ft.   sandstone  curb   (3   in.  x  30 

in.)  at  55  cts $  2,414.50 

S20  lin,  ft.  curbing  to  be  reset  at  40  cts.        32S.00 

60  lin.  ft.  curb  wall  repair  at  20  cts 12.00 

9,780  sq.  yds.  granite  pavement  at  $3.72.   36,381.50 

6  new  catch  basins  at  $45 270.00 

27  old  catch  basins  at  $20 540.00 

2  old  manholes  at  $5 10.00 

21  new  covers  at  $10 "10  00 


Total    $40,331.10 

Costeiio   Ave..   American  Asphalt   Paving   Co.: 

~     -    -  .$  2,300.10 

.      1,875.00 

25.00 

72.00 

.     9,606.60 

450.00 

160.00 

75.00 

20.00 

7.50 

40.00 


3,740  lin,  ft.  C.  C.  C.  &  G.  at  61%  cts. 
2,500  cu.  5ds.  rock  cutting  at  75  cts. . . 
100  cu.  yds.   earth  cutting  at  25  cts... 

360  sq.  vds.  side*alk  at  20  cts 

5.930  sq.  yds.  asPialt  at  $1,62 

10  new  catch  basins  at  $45 

S  old  catch  basins  at  $20 

15  old  manholes  at  $5 

2  new  covers  with  iron  lids  at  $10 

10  lin.  ft,  9-in.  tile  pipe  at  75  cts 

4  cast  iron  gratings  at  $10... ■. 


Total    $14,631.20 

Congress    St.,    Standard    Paving    Co.,  1101    S. 
4Sth  Ave.: 

4,000  C.  C.  C.  &  G,  at  40  cts $  1,600,011 

6,000  sq,  yds.  concrete  cutting  at  $5 3,000.00 

200  sq.  ft.  sidewalk  at  20  cts 40.00 

11.400    sq.    yds.    asphalt    resurfacing    at 

99  cts ll,2SG.0O 

2  new  catch  basins  at  $45 90.  Ou 

30  old  catch  basins  at  $20 600. 00 

30  old  manholes  at  $5 150.00 

10  new  covers  with  iron  lids  at  $10 100.00 

50  lin.  ft.  9-in.  tile  pipe  at  75  cts 37.50 

10  gratings  at  $10 100.00 


Total    

Cottage  Grove  Ave.,  Calumet  Coal  & 
Co.,  2926  E.  93th  St.: 

5,600  lin.  ft.  C.  C,  C.  &  G.  at  57  cts 

4,000  cu.  yds.  earth  cutting  at  5  cts 

600  sq.  ft.  sidewalk  at  15  cts 

9,540  sq.  yds.  brick  pavement  at  $2.05... 

1  new  catch  basfn  at  $45 

26  old  catch  basins  at  $20 

24  old  manholes  at  $5 

20  cast  iron  covers  with  lids  at  $10 

400  lin.  ft.  9-in.  tile  pipe  at  75  cts 

26  cast   iron  gratings  at  $10 


$17,003.30 
Teaming 

$  3,192.00 
200.00 

90.00 
19,337.00 

45.00 
520.00 
120.011 
200.00 
300.00 
260.00 


Total    : 

Drexel  Ave.,   R.   F.   Conway  Co., 
ton  St.: 
2.4211  iin.  ft,  C.  C.  C.  &  G.  at  53  cts 

in»  =0,  ft.  sidewalk  ,it  20  cts 

3,090  sq.  yds.  asphalt  at  $1.77 

■I  iitw  eaten  basins  at  *45 

10  old  catch  basins  at  $20 

10  old  manholes  at  $5 

6  new  covers  with  iron  lids  at  $10. 
100  lin.  ft.  9-in.  tile  pipe  at  75  cts. . 
10  cast  iron  gratings  at  $10 


$24,484.00 

13S   VVashing- 


1,282.60 

20,00 

5.469.30 

180.00 

200.00 

50.00 

60.00 

75.00 

100.00 


Total    $  7.436.90 

Ewing  Ave.,   Calumet  Coal  &  Teaming  Co.: 
1,260  lin.  ft.  sandstone  curb   (5  in.   x  30 

in.)  at  70  cts $  S82.0fl 

3,000  cu.  yds.  earth  flUing  at  50  cts I.500.O11 

1,820  sq.   yds.   macadam  at  $1.01 1.,S3S.20 

1  new  catch  basin  kt  $45 45.00 

6  old  catch  basins  at  $20 120.00 

1  old  manhole  at  $5 5.00 

6  new  covers  with  iron  lids  at  $10 60.00 

60  lin.  ft.  9-in.  tile  pipe  at  75  cts 45.00 

6  cast  iron  gratings  at  $10 60.00 

Total    ,. , $  4.355.20 

FuUcrton  Ave.,  American  Asphalt  Paving  Co.: 
2,SS0  iin.   ft.  sandstone  curb  (5  in.  x  30 

in.)  at  70  cts $  2,ni6.00 

580   lin.    ft.   curb   to   recut  and  reset  at 

20  cts 116.00 

8,630  sq.  yds.   creosoted  block  pavement 

at  $2.92    25,199.60 

10  new  catch  basins  at  $45 450.00 

13  old  catch  basins  at  $20 260.00 

1  old  manhole  at  $3 5.00 

2  new  covers  with  iron  lids  at  $10 20.00 

10  lin.  ft.  9-in.  tile  pipe  at  75  cts 7.50 

2  cast  iron  gratings  at  $10 20.00 


Total    

Greenwood  Ave.,  R.  F.  Conwav  Co, 
4,980  iin,  ft.  C. 'C.  C.  &  G.  at  53  "cts.. 

200  sq.  ft.  sidewalk  at  20  cts 

7,540  sq.  yds.  asphalt  at  $1.75 

1  new  catch  basin  at  $45 

18  old  catch  basins  at  $20 

21  old  manholes  at  $5 

:iO  new  covers  witli  iron  lids  at  $10.. 
320  lin.  ft.  9-in.  tile  pipe  at  75  cts. . .  , 
14  gratings  at  $10 


28.094,10 


;.639,40 

40.00 

;. 195.00 

45.00 

360.00 

105.00 

:100.00 

240.00 

140.00 


Total    $17,064.40 

Haddon  Ave.,  R.  F.  Conway  Co.: 

2.610  Iin.  ft.  C.  C.  C.  &  G.  at  60  cts $  1 

60  sq.  ft.  sidewalk  at  20  cts 

3,970  sq.  yds.  asphalt  at  $1.65 6 

4  new  catch  basins  at  $45 

5  old  catch  basins  at  $20 

9  old  manholes  at  $5 

12  new  covers  with  iron  lids  at  $10 

10  lin.  ft.  9-in,  tile  pipe  at  75  cts 

S  cast  iron  gratings  at  $10 


366,00 

12,00 

550,30 

ISO, 00 

ii'.n.oo 

13.00 

120,00 

7,30 

80.00 


Total    $  8,721,00 

Indiana  Ave.,  F.arr  Bros.: 
1,390  lin.   ft.   sandstone   (5   in.  x  30   in.) 

at  65   cts $  903,30 

1,000  cu.  yds.  earth  cutting  at  25  cts 230.00 

2,420  sq.   yds.  macadam  at  $1 2. 120. 00 

2  new  catch  basins  at  $45 90.00 

8  old  catch  basins  at  $20 160,00 

5  old  manholes  at  $5 25.00 

4  new  covers  with  iron  lids  at  $10 40.00 

100  lin.  ft.  9-in.  tile  pipe  .it  75  cts 75.00 

8  cast  iron  gratings  at  $10 80.00 


Total    $  4,043.50 


50.00 

60.00 

75.00 

160.00 


Jackson  Ave.,  R.  F.  Conway  Co.: 
2,420  lin.  ft.  C.  C.  C.  &  G.  at  60  cts... 

100  s(|.   ft.  sidewalk  at  20  cts 

3.630  sq.   yds.  asphalt  at  $1.75 

1  new  catch  basin  at  $45 

16  old  catch  basins  at  $20 

10  old  manholes  at  $5 ,..'.. 

6  mw  covers  with  iron  lids  at  $10.... 

100  lin.  ft.  9-in.  tile  pipe  at  75  cts 

16  <ast  iron  gratings  at  $10 

Total    $  8,534.50 

Lake  Ave.,  Parker  Washington  Co..  13S  Wash- 
ington St.: 

16,600  C.  C.  C.  &  G.  at  53  cts $ 

130  lin.  ft.  concrete  gutter  at  25  cts 

1,000  sq.  ft.  concrete  sidewalk  at  IS  cts. 
34.410  sq.  yds.   creosoted  wood  block  at 

$2.87   98,756.70 

20  new  catch  basins  at  $45 900.00 

65  old  catch  basins  at  $20 1.300.00 

37  old  manholes  at  $5 285.00 

20  new  covers  with  iron  lids  at  $10 200.00 

600  lin.  ft.  9-in.  tile  pipe  at  73  cts 450.00 

20  cast  iron  gratings  at  $10 200.00 


7i(S.0(i 

37,50 

180.00 


Total    $101,107.20 

Lawndale  Ave.,  American  Asphalt  Paving  Co.: 

6,460  lin.  ft.  C.  C.  C.  &  G.  at  61.5  cts $  3,972.90 

2,950  cu.  yds.  earth  cutting  at  40  cts 1,180.00 

500  sq.  ft.  sidewalk  at  20  cts 100.00 

9,9S0  sq.  vds.  asphalt  at  $1.65 16,467.00 


16  new  catch  basins  at  $45. 

16  old  catch  basins  at  $20 

25  old  manholes  at  $5 

2  new  covers  with  iron  lids  at  $10. 
40  lin,  ft.  9-in.  tile  pipe  at  75  ctS; . . 
16  cast  iron  gratings  at  $10 


20.00 

320.00 

125.00 

20.00 

30.00 

160.0(1 


Total    $23,094.90 

Lincoln  St.,  R,  F.  Conway  Co.: 

2,420  lin.  ft.  C.  C.  C.  &  G.  at  60  cts $  1,452.00 

130  lin,  ft.  concrete  gutter  at  40  cts 60.00 

150  lin.  ft.  curb  wall  repairs  at  20  cts.  , .  30.00 

5,155  sq.  yds.  asphalt  pavement  at  $1.62,     8,351.10 

4  new  catch  basins  at  $45 180.00 

10  old  catch  basins  at  $20 200.00 

9  old  manholes  at  $5 45.00 

6  new  covers  with  iron  lids  at  $10 60.00 

5  lin.  ft.  9-in.  tile  pipe  at  75  cts 6.00 

10  cast  iron  gratings  at  $10 100.00 


Total    $10,484.10 

Superior  St.,  R,  F,  Conway  Co.: 

1.380  Iin.  ft.  C,  C,  C,  &  G.  at  60  cts $  S28.00 

100  sq    ft.  sidewalk  at  20  cts 20.00 

2,250  sq.  yds.  asphalt  at  $1.02 2.295.00 

4  new  catch  basins  at  $45 180.00 

3  old  catch  basins  at  $20 60.0C 

5  old  manholes  at  $5 25.00 

1  new  cover  with  iron  lid  at  $10 10.00 

40  lin.  ft.  9-in.  tile  pipe  at  75  ets 30.00 

1  cast  iron  grating  at  $10 10.00 


Total    *  3,458.00 

33rd  PI..  R.  F.  Conway  Co.: 

2.540  lin,  ft.  C.  C,  C,  &  G.  at  60  cts $  l,o24.00 

200  sq.  ft.  sidewalk  at  20  cts 40.00 

3.850  sq.  vds.  asphalt  at  $1.69 6,.506.50 

10  old  catch  basins  at  $20 200,00 

S  old  manholes  at  $5 40.00 

18  new  covers  with  iron  lids  at  $10 180.0C 

200  Iin.  ft.  9-in.  tile  pipe  at  75  cts 150.00 

10  cast  iron  gratings  at  $10 100,00 


Total    $  S, 

Wabash  Ave..  American   Asphalt  Paving 

9.880  lin,  ft.  C.  C.  C.  &  G.  at  59.5  cts $  5, 

500  sq.  ft.  sidewalk  at  20  cts 

17,470  sq.  yds.  asphalt  at  $1.63 28, 

16  new  catch  basins  at  $45 

32  old  catch  basins  at  $20 

44  old  manholes  at  $5 

10  new  covers  with  iron  lids  at  $10 

600  lin.  ft.  9-in.  tile  pipe  at  75  cts 

32  cast  iron  gratings  at  $10 

Total    J36, 

West  End  Ave..  Standard  Paving  Co.: 

2,825   lin.   ft.   C.   C,   C.    &   G.    (gravel)    at 
50  cts $  1, 

3,500  cu,  yds.  earth  cutting  at  20  cts 

60  sq.  ft.  sidewalk  at  20  ets 

5,700  sq.  yds.  asphalt  at  $1.68 >. 

5  new  catch  basins  at  $45 

10  old  catch  basins  at  $20 

1  old  manhole  at  $5 

1  new  cover  with  iron  lid  at  $10 

SO  lin,  ft,  9-in.  tile  pipe  at  75  cts 

6  cast  iron  gratings  at  $10 


740.50 
Co.: 
878.60 
100.00 
476.10 
720.00 
640.00 
220.00 
100,00 
450.00 
320.00 


904.70 


412.50 

700.00 

12.00 

576.00 

360.00 

200.00 

5.00 

10.00 

60.00 

60.0« 


Total    $12,395.50 

Whipple  St.,  Jas.  A.  Sackley  Co.; 
3,S50  lin.  ft.  sandstone  curb   (5  in.  x  3» 

in.)   at  70  cts .■ $  2.695,00 

SOO  cu.  vds.  earth  catting  at  10  cts 80.00 

400  sq.  vds    sidewalk  at  13  cts 60.00 

6.780  sq.  yds.  macadam  at  $1.21: ^•-''''•SS 

4  new  calch  basins  at  $43 "*''•?? 

IS  old  catch  basins  at  $20 360.00 

14  old  manholes  at  $5 lO.OO 

1  new  cover  with  iron  lid  at  $10 10.00 

100  Iin.  ft.  9-in.  tile  pipe  at  75  cts (.j.OO 

15  cast  iron  gratings  at  $10 IsO.On 

Total    -. $11,913.S.- 


60th  St.   System.  R.  F.  Conway: 
11,680  lin.  ft.  C,  C.  C.  .t,  G.  at  60  cts. 
4.800  cu.  yds.  earth  filling  at  20  cts.. 

600  sq.  ft.  sidewalk  at  20  cts 

17,350  sq.  yds.  asphalt  at  $1.67 

2  now  catch  basins  at  $45 

42  old  catch  basins  at  $20 

39  old  manholes  at  $5 


.$  7,00s, Oi 
960.00 
120.0(1 

.  28.974.30 

90.09 

.S40.00 

195.00 


4*  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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ENGINEERI  NO-CONTRACTING 


30 


30  ne-^'  covers  with  inm  luls  at  $10 300.00 

800  lin.  ft.  9-in.  tile  pii).>  ul  T.'j  cts 600.00 

40  cast  iron  gratings  at  .?lo 400.00 

Total    |39,4S7..".0 

System.  lOSth  St..  lOSith  St..  Michigan  Ave.  to 
Wentworth  Ave.,  Farr  Hro.«. : 

5  I'O  lin.  ft.   sandstone  curl)  (a  in.   .x  30 

'  in.)  at  60  cts $  3,072.00 

2  500  cu.  yds.  earth  cuttins  at  20  cts....  500.00 

7!600  sq.  yds.  macadam  at  .?1.11 8,664.00 

1'  new  catch  basin  at  $4.'> 45.00 

90  old  catch  basins  at  $20 400.00 

ls'o\d  manholes  at  $5 90.00 

6  new  covers  with  iron  lid.is  at  $10 60.00 

200  lin.  ft.  9-in.  tile  pipe  at  7."i  cts 150.00 

20  cast  iron  gratings  at  .510 200.00 

Total    ' $13,181.00 

Notes.  — C.  C.  C.  &  I'...  concrete  combined 
curb  and  sutler  granite,  unless  otlumvise  speci- 
fied. Old  ^atcli  iSisins  and  nl,l  inanholes  signify 
adjustment  of  sailje. 

The  State  senate,  Springt'u-M,  111,  has  passed 
a  bill  introdtifed  l>y  Sciiatdr  I'',  .\.  I.andee, 
providing  for  Uhe  appointniciu  liy  the  gov- 
ernor of  a  road  superiiilcndcnl  in  each  coun- 
ty of  the  state,  under  whose  direction  all  of 
the   road   work   in   the  county   is   to   be   done. 

An  election  was  held  in  Saline  county,  Har- 
risburg,  111.,  on  April  4,  for  the  purpose  of 
voting  on  the  proposition  of  issuing  bonds 
to  tlie  amount  of  $35,000  for  ihe  building  of 
gravel,  rock,  macadam  or  other  hard  roads. 
R.  X.  Pcarce.  Harrisluirg,  is  cuuuty  super- 
visor. 

Indiana. 

•J.l-!id-  will  lie  received  until  1  p.  ni.,  May  1, 
by  E^oard  of  County  Connnisisoners,  Wil- 
li'amspnrt,  Ind.,  for  the  construction  of  a 
_gravel  road  in  Kent  township.  David  H. 
Moftit    is    auditor    of    Warren    c unity. 

4»Bids  will  be  received  until  7  p  m.,  .\pril 
IT,  bv  common  council,  Princeton,  Ind.,  for 
the  construction  and  repair  of  all  sidewalks 
in  the  corporate  limits  between  May  1  and 
November  1,  UHl.  William  R.  Lamb  is  city 
clerk. 

®The  Board  of  County  Commissioners  at 
Bloomlield,  Ind.,  on  April  4  received  bids  for 
the  construction  of  two  macadam  roads  in 
Stockton  township  and  awarded  the  contract 
to  Gageby  &  Couningham  of  Linton,  Ind. 

®W.  F.  Smith  &  Co.,  Rensselaer,  Ind.,  at 
$5,7.53,  and  L.  T.  Kent,  Brookston.  Ind.,  at  $6,- 
309,  received  the  contracts  for  the  construc- 
tion of  the  Hewitt  and  Jacks  roads  for  which 
bids  were  opened  by  the  Board  of  County 
Commissioners,  Monticcllo,  Ind.,  on  April  4. 
A.  G.  Fisher  is  County  Auditor. 

©Samuel  B.  Smallwood,  Ewing,  Ind.,  has 
been  awarded  the  contract  by  the  county  com- 
missioners at  Brownstown,  Ind.,  for  the  con- 
struction of  gravel  road  in  Owen  township  for 
$3,li!li).     Bids  were  opened  .Xpril  4. 

®John  F.  Gubbin,  Muncie,  Ind..  at  $31,802, 
has  been  awarded  the  contr;ut  liy  the  board  of 
countv  commissioners.  .Muncie,  for  the  con- 
struction of  a  highway  in  Center  township. 
The  highwav  will  be  p.aved  with  India  brick. 
Bids  were  opened  April  ■<  by  Francis  M.  Wil- 
liams, County  Auditor. 

®Kilty  &  Heck,  North  .Main  St.,  Chester, 
Ind,,  received  the  contr.ict  for  the  construc- 
tion of  a  gravel  road  in  (/licster  township,  Wa- 
bash County,  Ind.  J.  1'-  N'oftzger,  Wabash,  is 
County  -Auditor. 

®Tlie  board  of  countv  commissioners  at  Lo- 
gansport,  Ind.,  received  bids  April  4  for  the 
construction  of  three  i'...i<ls  in  F.el  township 
and  awarded  the  contracts  to  the  following: 
Beal  &  Bell,  Loganspnr!.  $4,000;  Frank  Jus- 
tice, Logansport.  $2.4  li>,  .uid  Fred  Grover,  Lo- 
gansiiort,  $0,83."j. 

®Fli  Enalc  &  Son  ..1  Monroe,  Ind.,  have 
been  awarded  the  contr.ict  by  the  county  com- 
missioners at  Decatur.  tn<I.,  for  the  construc- 
tion of  two  macadam  reads  in  Wabash  town- 
ship for  $6,198  and  $0  :170.  Bids  were  opened 
April  4. 

®D.  E.  Everhart,  Sullivan,  Ind.,  at  $9,404, 
Keegan  Bros..  lirazil,  Ind.,  at  $8,405,  and 
Gageby  &  Cunningham  of  Linton,  Ind.,  at 
$3,42.").'  received  the  cmilracts  from  the  coun- 
ty commissioners.  Sullivan,  Ind.,  for  construct- 
ing rock  roads  in  Cas.^  township  and  Hamilton 
township.  Bids  were  opened  .April  4. 
No  bids  were  received  on  .April  4  by  .Mvin 

^  indicates  w 


B.  Ham,  County  Auditor,  I'aoli,  Ind.,  for  the 
construction  of  a  gravel  road  in  French  Lick 
Township. 

All  bids  were  rejected  liy  the  commissioners 
of  Lawrence  County,  Bedford,  Ind.,  on  April 
4,  for  the  construction  of  two  gravel  roads. 
Ezra  W.  Edwards,  County  Auditor. 

The  county  comniisioiurs,  Huntington, 
Ind.,  have  been  petitioned  for  the  improve- 
ment of  a  road  extending  five  miles  on  the 
county  line.  The  proposed  road  would  run 
along  the  eastern  three  miles  of  the  line  be- 
tw-een  Clear  Creek  tnwnshiii  in  Huntington 
county  and  Jefferson  township  in  Whitley 
county.  The  remaining  two  miles  are  to  be 
on  the  western  end  of  the  line  between  Jack- 
son township  in  Huntington  county  and 
Washington    township    in    Whitley   county. 

The  board  of  public  wairks  of  Evansville, 
Ind.,  has  ordered  the  paving  of  Blackford 
ave..  between  Garvin  and  Kentucky  aves.  The 
paving  will  extend  for  a  distance  of  four 
blocks  and   will  cost  approximately  $1."(,000. 

Iowa. 

The  city  council  of  Harlan,  la.  has  .irdercd 
the  construction  of  14  blocks  of  paving  in  the 
business  and  residence  districts  of  the  city. 
Concrete    paving    will   be    u^ed. 

Kansas. 

®The  cit\'  cnmiuission  of  Wichita,  Kan.,  has 
let  a  contract  for  the  resurfacing  of  North 
Main  St..  from  English  st.  to  Murdock  ave., 
to  the  Warner-Quinlan  Paving  Co.,  for  the 
asphalt  paving  at  $1.04  per  sq.  yd.  H.  L.  Miles 
was  awarded  the  contract  for  constructing 
curbing  at  $0.30  per  yd  ,  and  gutter  at  $0.37 
per  yd. 

Kentucky. 

The  city  council  of  Mt.  Sterling,  Ky.,  has 
passed  an  ordinance  directing  the  building 
of  n,250  yds.  of  brick  streets  in  the  busi- 
ness section  ,of  the  city. 

Louisiana. 

The  city  council  of  New  Orleans.  La.,  has 
been  petitioned  for  the  construction  of  a 
roadway  from  City  Park  ave.  to  Taylor  ave. 
The  residents  have  asked  that  Canal  blvd.  be 
made   a   highway. 

The  board  of  trustees  of  Melville,  La.,  has 
adopted  the  specifications  for  eight  blocks  of 
concrete  pavement  and  curbing. 

Maryland. 

The  first  branch  council  of  Baltimore,  M<1., 
has  voted  to  submit  the  $"i,000,0nn  paving  or- 
dinance to  a  vote  of  the  people.  Calvin  W. 
Hendricks   is   city   engineer. 

Michigan. 

•J«Bids  will  be  received  until  nouu.  .Kpril  22, 
by  Board  of  County  Road  Commissioners,  Bes- 
semer, Mich.,  for  grading  11'/!:  miles  of  road 
between  Wakefield  and  Dunham.  11.  .A.  Har- 
per is  Engineer.  Official  ad\  rrliscment  will 
be  found  elsewhere  in  this  issue, 

®William  F.  Bower.  .\<lriaii.  .\licli,,  at  $21,- 
402,  has  been  awarded  the  cmitract  by  the  city 
of  Adrian,  John  Mawdsley,  City  Clerk,  for 
the  paving  of  East  Mauinee  St.,  including 
curbing  and  gutters  combined,  concrete  found- 
dation.  fronting,  c.itch  b.isins  ami  intakes. 
Bids  were  ofiened   .March  3n. 

Highw.ay  Commi-sinner  Charle-  Miigford. 
Hought(Ui,  Mich,  in  bis  annual  report  tn  the 
Calumet  township  Oorird,  rccounueuds  th;it  a 
total  of  $20,(1(1(1  |,c  raised  for  ro;id  w<n-k  dur- 
ing the  coming  yc;.r.  $."1,11110  to  he-  placed  in 
the  highw.-LV  improvonicnl  fund  .and  $15,t)(iO 
ill   the   road    n-p.air    fi  ".0 

Mississippi. 

•J'l'.ids  will  be  r:'cei\ed  at  orce  bv  1..  I'. 
J.ames.  cit\-  rcconlor.  ("irenada.  .Miss,,  for  the 
construcliiai  of  .d'lit  l.'iU.dnn  ft,  gr.inolithic 
sidew.alks 

Missouri 

^Bids  will  li  r.cciwd  until  -'i  p.  lu.,  .\pril 
17.  by  ,\,  J  McKcuzie,  city  engineer.  Webb 
Citv,Mo.,  for  the  construction  of  4,718  lin. 
ft.  "of  coiiiliined  circrete  curb  and  getter  and 
8,2(l(i  sf|.  vds,  of  asph.altcd  macadam  pavement. 

ork  now  open  for  bids.      ®  indicates  a  contract  let  recently. 


Each    bid    must    be    ,iccompanie<l    by    certified 
check   for  $10n. 

Nebraska. 

®The  city  council  of  Lincoln,  Neb.,  has 
awarded  the  contract  for  the  paving  district 
196  and  alley  paving  district  24  to  Abel  & 
Roberts  for  $2.07,  brick.  The  total  cost  will 
be  about  $1,335. 

The  city  council  of  Omaha,  Neb,,  has  order- 
ed the  following  streets  paved:  Douglas,  from 
10th  to  20th  ;  :!Oth,  from  Woolworth  to  Lin- 
coln;  35th,  from  Martha  to  Arbor,  The  pe- 
tition for  paving  9th,  from  Howard  to  Doug- 
las, was  declared  insufficient.  Petitions  were 
received  for  paving  24th,  from  Fort  to  Flor- 
ence blvd. ;  22nd.  from  Poppleton  to  Pierce ; 
25th,  from  Burt  to  Cuming,  and  a  short 
stretch  of  25th   ave.   from  .Ames  north. 

New  Jersey. 

•|»Bids  will  be  received  until  .\pril  18.  by 
William  H.  Kemp,  chairman  of  the  township 
committee  of  South  Orange,  at  the  commit- 
tee room,  Maplewood,  N.  J.,  for  oiling  about 
8  miles  of  streets.  Edward  R,  .\rcularius  is 
clerk. 

®The  Telford  Construction  Co.,  of  New- 
ark, N.  J.,  has  been  awarded  the  contract  for 
the  improvement  of  the  Clearfield  &  Roosevelt 
.Aves.,  in  Bloomfield,  N.  J.,  for  approximately 
$9,000.  The  contract  was  awarded  April  3. 
Raymond  F.  Davis  is  Town  Clerk. 

(SShire  &  Woods  of  Lyndhurst,  N.  J.,  have 
been  awarded  the  contract  for  constructing 
concrete  curbs,  gutters  and  sidewalks  on 
Roosevelt  Ave.  and  Crown  St.,  Bloomfield,  N. 
J.,  for  $5,400.  Bids  were  received  March  20 
by  Raymond  F.  Davis,  Town  Clerk,  and  the 
contract  was  awarded  April  3. 

The  house  of  representatives,  Trenton,  N. 
J.,  has  passed  two  bills,  providing  for  the 
repaying  and  regrading  of  Bloomfield  ave., 
Montclair.  About  a  mile  and  a  half  of  road 
will  lie  constructed  at  an  estimated  cost  of 
$20,000. 

New    York. 

®The  board  of  contract  and  supply  of 
Rochester,  N.  Y.,  has  awarded  the  contract 
for  the  paving  of  St.  Paul  st.  to  Whitmore, 
Rauber  &  Vicinus  for  $83,398.  Other  bidders 
were:  The  Rochester  Vulcanite  Co.,  $83.- 
995:  Julius  E'riederich  Co,,  $84,3.-,o.  and  H, 
N.  Cowles,  $84,705. 

\'illage  Attorney  B.  D.  Jackson.  Lancaster. 
N.  v.,  has  received  a  complete  set  of  maps, 
plans  and  details  from  County  Engineer  Diehl 
for  the  county  hi.ghway  through  this  village, 
from  the  city  line  at  Broadway,  The  sum  of 
$47,000  is  being  raised  by  local  taxpayers  to 
pay  for  the  village  share  of  the  iiaving.  The 
contract  will  be   let   shortly. 

The  state  highway  commission,  .-Albany, 
N.  Y.,  has  submitted  plans  to  the  city  of  Au- 
burn for  the  construction  of  connectin.g  links 
of  state  roads  in  (Iraut  ave,.  to  the  Sennett 
line  and  in  South  st,  to  Ihe  Fleming  town 
line.  The  plans  provide  for  10  ft  macadam 
roads. 

.An  election  will  be  held  in  the  town  of 
Corinth,  Saratoga  connt.\-.  N.  Y  .  soon  for  the 
purpose  of  voting  on  the  issuance  of  bonds 
to  the  amount  of  $2,500  to  alter  the  position 
of  part  of  the  road  through  the  town  and 
extend  Main  st,,  in  Corinth  village,  an  ei.ghth 
of  a  mile  beyon.g  the  village  limits.  This  is 
the  first  action  t;iken  toward  makin.g  a  state 
road  through  the  town  from  the  Greenfield 
line  on  the  south  to  the  TIadley  line  on  the 
north,    a   distance   of    about    10   miles. 

The  ta\pa.\ers  of  the  town  nf  C)yster  Bay. 
N.  Y,.  have  circulated  a  petition  to  have  im- 
proved the  highway  known  as  Jerusalem  :ive  . 
friKU  Fleischbein's  cottage  at  Hicksvillc  south 
to  the  line  of  division  between  the  town  of 
Ovstcr  Bav  and  Hem[istcad.  to  be  macadam- 
ized  at  an'  eslimatcd  co.st   of  $19,000. 

Commissioner  of  Public  Works  Charles  S. 
Darlin.g.  Binghaniton,  \.  ^■..  plans  to  do  a 
considerable  amount  of  street  improvements 
in  the  1 1th  ward  during  this  year,  .Among 
the  iiuprovenieuts  contem[)lated  ;ire  :  Shear  St., 
Pearne  St.,  to  be  resurfaced  from  Robert  to 
Chenango  st  :   a   new  walk  on  the  south  side 
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I  State  St.,  to  Beman  St.:  filling  in  anil  grad- 
ing the  east  end  of  Clifford  St. ;  grading 
Montgomery  St.,  and  the  construction  of  two 
crosswalks  on  that  street :  replacing  the  walk 
in  front  of  the  Krie  Railroad  properly  on  the 
west  side  of  Liberty  St.,  between  the  Erie 
and  D.  &  H.  tracks ;'  a  walk  on  the  east  side 
of  Liberty  St..  between  the  I).  &  11.  tracks 
and  Eldridge  St. 

Ohio. 
4«Bids  will  be  received  until  11  a.  111.,  April 
1"),  by  board  of  county  comniisisoners.  Cleve- 
land, O.,  for  grading,  draining  and  improving 
Wooster  Pike  Road  No.  '^  from  end  of  the 
present  brick  road  to  the  Medina  county'  line 
in  Strongsville  township.  Frank  R.  Lander 
is  county  surveyor. 

•{•Bids  will  be  received  until  .\pril  12.  by 
Ser\ice  Director,  Canton,  O.,  for  furnishing 
H  T  or  10-ton  steam  road  roller  either  stand- 
ard or  <andem  style. 

4«Bids  will  be  received  until  noon,  May  5. 
by  Board  of  Hamilton  County  Commission- 
ers, Cincinnati,  O.,  for  the  improvement  un- 
der specification  No.  l'i!»  of  Carthage  avc.  be- 
tween corporation  line  of  Norwood  and  Read- 
ing road  in  Columbia  township.  Fred  Dreihs 
is  clerk. 

4*Bids  will  be  received  until  noon,  April  12, 
by  Board  of  Hamilton  County  Commission- 
ers. Cincinnati,  O.,  for  the  improvement  un- 
der specification  No.  181,  of  the  Eight  mile 
road  at  Krcmcr's  place  in  Anderson  township. 
Fred   Dreihs  is  clerk. 

®The  Kircher  Construction  Co.  has  been 
awarded  the  contract  by  Service  Director 
Sundniaker  of  Cincinnati.  O.,  for  tlie  im- 
provement of  Young  St.  from  Crawling  to. 
Dorchester   St.,   w'ith   macadam    for  $3,549. 

©Taylor  &  Briggs  of  Findlay,  O.,  have.beeii 
awarded  the  contract  for  the  construction  of 
y.ti  miles  of  pike  road  in  Huron  county.  The 
contract  will  amount  to  approximately  $42,000. 
®C.  A.  Rozelle,  of  Solon,  O.,  has  been 
awarded  the  contract  by  the  county  commis- 
sioners at  Cleveland,  John  F.  Goldenbogen, 
Clerk,  for  road  improvement  on  Ledge  Hill, 
for  $775.     Bids  were  opened  April   1. 

®It  is  reported  that  J.  \V.  Paule  of  Mans- 
I'leld,  O.,  at  $(:>,0-J3  has  been  awarded  the  con- 
tract at  Bncyrus,  O.,  for  the  paving  of  South 
Walnut  St.,  from  the  intersection  with  Oak- 
wood  ave.  to  the  intersection  with  Southern 
ave.  Other  bids  received  were :  H.  N.  Ober- 
lander.  Bucvrns,  $G.2()tl ;  A.  P.  Caldwell,  Ga- 
bon. $G,652 ;  P.  Drake  &  Sons,  Marion,  $(3.407 ; 
J.  W.  Scott,  Marion,  $6,654;  George  J.  Bock, 
Coshocton,  $6,491 ;  L.  R.  McMichael,  Bucyrus, 
$6,071. 

©Service  Director  C.  F.  Brotherton,  Ashta- 
bula, O..  has  awarded  Thomas  Fitzgerald  of 
.\shtabula  the  contract  for  the  paving  of  West 
Prospect  St.,  for  $32,324,  Bessemer  block  and 
sand  filler  to  be  used.  Other  bidders  were : 
Walter  Clifford,  Ashtabula,  $33,647;  W.  J. 
Kunkle  Co.,  Ashtabula,  $85,085;  Downs  & 
Campbell,  Canton,  $36,.362 ;  R.  P.  Burnett, 
Cleveland,  $.30,634;  Harvey  &  Hukari,  Ashta- 
bula, $37,167;  George  M.  Harris,  Meadville, 
Pa..  $37,036;  Gould  &  Mavbaugh,  Cleveland, 
$;S!),33C. 

The  city  council  of  Marietta,  O.,  has  de- 
cided to  grade  Riley .  ave.,  from  Ambrose  to 
Bradshaw  ave. ;  grade  and  pave  Sugar  St., 
from  Pennsylvania  ave.  to  Thompson  ave. ; 
grade  Wall  st..  from  St.  Clair  ave.  to  Lincoln 
ave. ;  grade  and  pave  Fairview  alley  from  Lis- 
bon St.  to  Division  st. ;  and  grade  and  pave 
Elm  St.,  from  Pennsylvania  to  Thompson  ave. 
The  county  commissioners  of  Stark  county, 
Canton,  O.,  plan  to  expend  approximately 
$250,000  for  the  permanent  improvement  of 
the  county  roads  during  1911.  Fred  Gilcrest 
is  county  engineer.  James  C.  Wonders,  Co- 
lumbus, O.,  state  highway  commissioner. 

Oklahoma. 

®The  Healy  Construction  Co.  of  McAlister, 
Okla.,  has  been  awarded  a  contract  by  the 
Good  Roads  Commission,  Meridian,  Miss.,  to 
construct  20  miles  of  paved  highways.  The 
material  to  be  used  to  be  novaculile. 


Oregon. 

.\  movement  has  been  started  in  llnod 
River,  Ore.,  to  make  improvenienls  on  the 
wagon  road  leading  from  Hood  River  to 
Mosicr.  It  is  planned  to  make  not  to  exceed 
an  8  per  cent  grade.  The  matter  is  being 
financed   by   popular   subscription. 

The  city  council  of  The  Dalles,  Ore.,  plans 
to  do  a  considerable  amount  of  paving  dur- 
ing this  year,  estimated  between  $175,000  and 
$200,000.  _ 

The  city  council  of  St.  Johns,  Ore.,  has 
adopted  the  specifications  for  the  paving  of 
Jersey  St.,  at  a  cost  of  $25,000.  The  council 
also  ordered  a  portion  of  Chicago  St.,  between 
lersev  st.  and  Portland  blvd.,  improved  at  an 
estimated  cost  of  $2,230. 

At  a  recent  meeting  of  the  east  side  prop- 
erty owners,  Portland,  Ore.,  at  the  East  Side 
Business  Men's  club.  Grand  ave.  and  East 
.Alder  sts.,  it  was  decided  to  initiate  a  meas- 
ure to  establish  a  mtmicipal  paving  plant. 
The  measure  will  carry  with  its  authority  a 
bond  issue  to  the  amount  of  $1,000,000  to  be 
used  in  the  erection  of  the  plant.  J.  W.  Mor- 
ris is  city  engineer. 

The  street  committee  of  the  executivi- 
board,  Portland,  Ore.,  has  awarded  contr;icts 
for  street  improvements  on  the  following 
streets  :  Market  St.,  from  17th  to  10th.  grad- 
ing and  concrete  curbs  and  walks,  Kern  &. 
Field,  $5,258;  Myrtle  St.,  from  10th  to  17th, 
Hassam  pavement.  Oregon  Hassam  Paving 
Co..  $2,101  ;  East  .32nd  St.,  from  East  Morri- 
son to  Belmont.  Hassam  pavement,  Oregon 
Hassam  Paving  Co.,  $1,403 ;  Vista  ave..  grad- 
ing and  laving  Hassam  pavement.  Oregon 
Hassam  Paving  Co.,  $23,685;  Cornell  Road, 
bitulithic  pavement,  Warren  Construction  Co., 
$35,010;  East  41st  st.  district,  Hassam  pave- 
ment. Oregon  Hassam  Paving  Co..  $10,441 ; 
Gladstone  ave.,  between  East  20th  st.  and  the 
S.  P.  shops,  grading  and  concrete  curbs  and 
walks,  Hilliard  &  Maginnis,  $2,459;  Buxton 
St.,  from  Lawrence  to  East  28th,  grading  and 
concrete  curbs  and  walks,  Bechill  Brothers, 
$753-  Halsey  St..  from  East  15th  to  Holladay 
addition,  bitulithic  pavement,  Warren  Con- 
struction Co.,  $4,407 ;  East  42nd  ave..  from 
East  42nd  to  East  .52nd  sts.,  grading  and  con- 
crete curbs  and  walks,  Bechill  Brothers, 
$10,199. 

Pennsylvania. 

^Bids  will  be  received  until  noon.  April  17, 
by  W.  W.  Caldwell,  commissioner  of  high- 
ways, Harrisburg,  Pa.,  for  the  construction 
of  sewers  in  the  following  highwavs ;  Berry- 
hill  St.,  18  ft.  east  of  18th  to  Bolton  st. ; 
Kelker  St.,  Green  to  Mifflin  st. ;  Nectarine  St., 
Hunter  to  80  ft.  south  of  Swatara  St. 

©United  Fire  Brick  Co.,  of  Uniontown,  Pa., 
at  $21.50  per  M,  secured  the  contract  from  the 
Board  of  Awards  of  Baltimore,  Md.,  for  fur- 
nishing the  following  approximate  quantities 
of  vitrified  block:  100,000  to  Druid  Hill  Park, 
200,000  to  Patterson  Park,  and  15,000  to  Har- 
lem Park.  Bids  were  opened  March  22  by 
Wm.  S.  Manning,  General  Superintendent  of 
Parks. 

The  committee  on  public  works  of  the  city 
council  of  Pittsburg,  Pa.,  has  recommended 
a  schedule  apportioning  the  appropriation  of 
$140,200  for  street  repaving  among  portions 
of  30  streets.  The  schedule  is  as  follows;  N. 
S.  Sprague,  city  engineer:  Gibbon  st.  from 
Harper  eastwardly,  $2,400 ;  Locust,  from  Mil- 
tenburger  to  Van  Braam,  $3,200 ;  Tustin,  from 
Miltenberger  to  Van  Braam,  $2,500;  Mul- 
berry alley,  186  ft.  east  of  Twenty-sixth  St., 
$1.000 ;  Twenty-sixth  St.,  from  Penn  ave.  to 
Spring  alley,  $850 ;  Penn  ave.,  Eleventh  st. 
eastwardly. '  $15.000 ;  Adelaide  St.,  Camp  st. 
northwardly,  $5,000 ;  Thirty-ninth  St.,  from 
end  of  present  pavement  to  Allegheny  Valley 
road,  $4,000;  Fortv-seventh  st.,  Butler  to 
Plummer,  $3,500;  Pleasant  alley,  Forty-third 
to  Forty-fourth,  $1,400 ;  Larkins,  from  South 
Twenty-second  eastwardly,  $0,000 ;  Fox  alley. 
South  Seventeenth  to  South  Nineteenth, 
$4,200;  Muriel  St.,  South  Twelfth  to  South 
Fifteenth,  $5,000;  South  Nineteenth,  from 
Merriman  allev  300  ft.  northwardly,  $:3,000 ; 
Davidson  St.,  Main  st.  to  Fortv-fourth,  $4,2(10 ; 
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Colwell  St.,  Stevenson  st.  eastward,  $(i.0(.)0  ; 
I'ifth  ave..  College  st.  eastwardly,  $900;  Fifth 
.•ive..  Craft  ave.  westwardly,  $12,000;  Forty- 
.second  St.,  Foster  to  .-Mlegheny  Valley  Rail- 
road. $2,400;  Lincoln  ave.,  $8,000;  Ohio  St., 
from  East  St.  eastwardly,  $10,000;  Spring 
Garden  ave.,  from  Chestnut  st.  eastwardly, 
$10,50(1;  Greenfield  avc,  Haldane  st.  to  bridge,. 
$7,000;  Cotton  alley,  from  present  ijavement 
to  .\llegheny  Valley  railroad,  $2,400;  LoHis 
.illey.  Fifty-second  st.  to  McCandless,  $2,.300  ; 
Holmes  St.,  McCandless  st.  uxstwardly,  $8,- 
.350;  Millbridge  St.,  Warrington  to  Excelsior,. 
$3,200;  Grandview  ave.,  from  Bertha  west- 
wardly, $3,000;  total,  $110,200. 

Two  highway  appropriation  bills  have  been 
presented  in  the  house  of  representatives,. 
Harrisburg,  Pa.,  one  making  an  appropriation 
of  $700,000  for  reimbursement  of  townships 
which  abolish  work  tax  in  the  fiscal  years 
lilOO  and  1910.  The  other  bill  appropriates- 
to  the  state  highway  department  $310,000  paid 
into  the  state  treasury  of  borouglis  and  town- 
ships as  state  aid  for  construction  of  roads. 

Tennessee. 

4*Bids   will   be    received    until    May    10,    by 
city  of   Memphis,  Tenn.,  for  the  construction 
of    gravel,    tar    macadam,    vitrified    brick,    as- 
phalt,  wood   block   or   bitulithic   pavement   on 
streets     as     follows :       Linden,     from     South 
Fourth  to  South  Lauderdale,  foundation  only  ; 
.\yres  St.,  from  Vollentine  to  Chelsea,  gravel ; 
Kney  St.,  from  Vollentine  to  Chelsea,  gravel ; 
Breedlove,  from   \'ollentine  to   Chelsea,  grav- 
el ;   Decatur,     from     Vollentine     to     Chelsea, 
gravel ;    East   Leon   place.    Ay  res   to    Decatur, 
gravel  ;    East    Muller   place,  "Decatur   to    Bar- 
rett place,  gravel ;  Olympic  St.,   from  Jackson 
to    Vollentine,   gravel ;    Vollentine    ave.,    from 
Ayres    st.    to    Bellevue   blvd.,    grave! ;    Pearce 
St.,  from  Jackson  ave.  to  Chelsea  ave.,  gravel ; 
Jefferson  ave.,  from  East  End  park  to  North 
Cooper,   gravel ;    Court   ave.,   from    East   End 
park  to  Cooper  St.,  gravel ;  Monroe  ave.,  from 
Cooper   St.,   to    Co.x,   gravel;    Diana   St.,   from 
Madison  st.  to  Cooper  St.,  gravel ;  East  Trim- 
ble place,  from  Diana  st.  to  Cooper  St.,  gravel ; 
Tunis    ave.,    from    Cox   St.    to    Edgewood   St., 
gravel ;  W.  Colorado  ave.,  from  Katisas  st.  to 
Delaware  St.,  gravel ;  College  st.,  from  Trigg 
to    Parkway,    tar    macadam ;    Greenwood    St., 
from  Ryder  ave.  to  Trigg  ave.,  gravel ;  But- 
ler ave.,  from  Main  st.  to  Fourth  St.,  old  stone 
on  gravel ;   Decatur  St.,   from   Poplar  ave.  to 
Jackson    ave.,    vitrified    brick ;    Auction    ave., 
from  Main  st.  to  Jackson  ave.,  vitrified  brick ; 
Union  ave.,  from  Dunlap  St.  to  McLean  blvd., 
asphalt,  wood  blocks  or  bitulithic ;   Vance  St., 
from   Front   st.   to   Fourth  st.,   asphalt,   wood 
blocks  or  bitulithic;  Union  ave.,  from  Main  to 
Wellington,  asphalt,  wood  blocks  or  bitulithic ; 
S.   Lauderdale  St.,   from   McLeniore  to   Park- 
way,   tar   macadam ;    S.    Bellevue   blvd..    from 
Frisco  railroad  to  S.  Parkway,  tar  macadam ; 
S.  WelHngton  St.,  from  Mississippi  to  Walker, 
tar  macadam ;  Cummings  St.,  from  McLeraore 
ave.  to  Parkway,  tar  macadam ;  LeMaster  St., 
from  Union  ave.  to  Peabody  ave.,  gravel ;  N. 
Idlewild    St.,    from    Madison    ave.    to    asylum 
property,   gravel ;    Lumpkin    St.,    from    Union 
ave.    to    Poplar    ave.,    tar    macadam ;    Higbee 
ave.,  from  Barksdale  st.  to  Cooper  st.,  gravel. 

Texas. 

®The  city  council  of  Sweetwater,  Tex.,  has 
let  the  contract  for  the  construction  of  11 
blocks  of  macadam-asphalt  pavement  to  A.  J. 
Ra}'.  Bonds  to  the  amount  of  $100,000  have 
been   sold  for  this  purpose. 

The  county  commissioners  court  of  Liberty 
county,  Libertv.  Tex.,  has  granted  a  petition 
for  a  bond  issue  to  the  amount  of  $250,000- 
for  road  improvements,  the  election  to  be  held 
May  16. 

The  city  council  of  Austin,  Tex.,  is  calling 
for  bids  for  nearly  a  mile  of  paving,  which 
will  cost  in  the  neighborhood  of  $100,000. 
About  50,000  sq.  yds.  of  material  will  be  re-  . 
quired.  The  streets  to  be  paved  are  Fourth, 
from  Colorado  to  Trinidad :  Fifth,  from  Colo- 
rado to  Trinity ;  Sixth,  from  San  Antonio  to 
West  ave. ;  Seventh,  from  Colorado  to  Bra- 
zos; Eighth,  from  Congress  to  Brazos; 
Tenth,    from    Colorado    to    Brazos ;    and    the 


•J"  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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alley    east    and    the    .illi  ,     west    of    Congress, 
from   Fifth  to  Sevenlii. 

Utah. 

Residents  of  the  east  =i(ii-  of  Salt  Lake  City, 
Utah,  have  petitioned  tor  the  paving  of  B  St., 
from  tiic  north  line  of  'riiird  ave.  to  the  south 
line  of  Eleventh  ave.;  X'inth  ave.,  from  the 
wes(  line  of  B  St.  to  the  rast  line  of  A  St. 
Tbe  material  specified  is  asphalt  with  cement 
/    curb  and  gutter. 

/  Washington. 

/  ®The  city  council  of  Rcllingham,  Wash., 
has  awarded  the  following  contracts,  aggre- 
gating $18,000  in  amount,  f<.r  paving  : '.Asphalt 
paving,  concrete  sidewalks.  <;ewer,  curbs  and 
gutters  on  Forest  St.,  tn  C.  G.  Burnett  for 
$11,726;  concrete  sidewalks,  concrete  curbs 
and  gutters.  High  St.,  from  Myrtle  to  Oak 
St.,  to  J.  H.  Lich  for  $2,353:  concrete  side- 
walks on  the  east  side  of  James  St.,  from 
Iowa  St.  to  Carolina  St.,  to  J.  U.  Ljch  for 
$1,173,  and  for  concrete  sidewalks  and  grad- 
ing of  parking  strip,  Irving  st,,  from  Broad- 
way to  Young  St.,   for  $3,0(19. 

The  county  commissioners.  North  Yakima, 
Washington,  have  decided  to  construct  better 
roads  throughout  the  county,  and  will  pur- 
chase machinery  at  an  estimated  cost  of  $16,- 
250  for  the  purpose.  An  extra  rock  crusher 
and  two  complete  hauling  outfits  will  be  added 
to   the   present   equipment. 

The  county  commissioners.  Montesano, 
Wash.,  have  decided  to  extend  the  Westport 
road  from  Johns  river  to  Westport  at  a  cost 
of  $.50,000.  _  This  will  include  a  draw  bridge. 
The  commisisoners  will  also  finish  the  road 
to  the  North  river  country  and  build  a  bridge 
across  the  North  river. 

The  state  highway  commission,  Olympia, 
Wash.,  has  decided  to  call  for  bids  for  the 
completion  of  the  state  aid  road  from  Spo- 
kane westward.  The  original  contract  for 
17%  miles  was  awarded  to  Use  &•  Elliott  as 
the  first  section  for  a  road  from  Spokane  to 
Lincoln  county.  This  contract,  it  is  reported, 
has  since  been  cancelled.  W.  R.  White  is 
state  highway  commissioner. 

Advices  from  North  Yakima,  Wash.,  state 
that  the  suburban  of  Nob  Hill  will  organize 
as  a  village.  It  is  desired  to  pave  two  of  the 
main  roads  running  out  from  the  city  and  a 
number  of  the  cross   streets  with  bitiilithic. 

The  East  Sprague  Improvement  club,  Spo- 


kane,   Wash.,    D.    I.    Donovan,   treasurer,   will  ing    of    the    following    streets:      Rosser    ave., 

pave   East   Sprague   ave,   from   Lee  st.  to  the  Twelfth  st.  to  Sixth  st. ;  Pacific  ave..  Eleventh 

city  limits,  with  a  rough  pavement.  St.  to  Eighth  St.;    Princess  ave..  Tenth  st.  to 

Wisconsin.  Eighth  st. ;   Eleventh   St.,   Rosser  ave.   to   Pa- 

r^u      \    ,        1  ■,       ,   ,       r   I      „             ,,,.  c'fic  ave.;   Tenth  St.,   Pacific  ave.  to   Pacific: 

Ihe   Automobile   club   of   La   Crosse,   Wis.,  Ninth  St.,  Princess  ave.  to  Pacific  ave.;  Eighth 

has    raised    $.j,000    to    improve    the    principal  st..  Princess  ave.  to  Pacific  ave. ;  Tenders  are 

highway  f roni  La  Cross  to  La  Cresent,  Minn.,  invited    for   wood   block,   asphalt   block,   sheet 

part    of    which    is    a    long    bridge    across    the  asphalt,  granitoid,  bitulithic  and  vitrified  brick 

Mississippi    nver.        .          ,        ,    .  on  5-in  and  6-in  concrete  foundation,  or  other 

.      i/lf^    been    introduced    in    the    state  kinds  of  pavements.     Further   particulars  can 

senate,  Madison,  Wis.,  providing  for  the  con-  be  obtained  from  city  engineer's  office.     R.  E. 

struction   of   a   state   road    from   the   extreme  Speakwall   is   city   engineer, 

southern   boundary   hue  to   the   northern   part  %,      d            r-v     c^         r-       c^    r-  .u     ■ 

of   the   state.     The  proposed   road   would   be  nl\      I                 ^T..    °-  ^l'  Catherines, 

three  rods  in  width  and  extend  from  a  point  °"^i  ^^'  '^"'J.  awarded  the  contract  by  John 

on   the    Illinois   border   to   the    northern   line,  S-   Jackson     Supt.   of   Queen   Victoria    Park 

and   thence   northwestwardly  to   Ashland  Niagara   Falls,   Ont.,    for   the   construction   of 

.j,j.            .•                       '  (a)  steel  concrete  bridges,  and  (b)  a  macadam 

Wisconsin.  roadway,   with   the  necessary  drainage,   being 

®Bids   were   opened    March   24   by   the   city  Section  4b,  5,182  ft,  commencing  at   Miller's 

of   Burlington,   Wis.,   P,   J.   Hurtgeii,  city  en-  Creek  and  extending  to  the  southerly  limit  of 

gineer,   for  brick  paving,  cement  paving,  etc.,  the    shipyard.     The   contract    price    is   $13,500. 

the    contract    being     awarded     to     Fred'  Eul,  Bids  were  reopened  March  31. 

Menasha,  Wis.,  at  $21,922.     In  this  work  the  The    city    council    of    Kingston,    Ont.,    has 

sand,  gravel  and  crushed  stone  cost  75  cents  adopted   a    recommendation    of   the   board    of 

per  cu.   yd.   delivered   in   the   street:   common  public  works,  providing  that  plans  and  speci- 

labor  is  paid  $2  per  day,  and  teams  $4.50  per  fications  be  prepared  by  the  city  engineer  and 

day.     About  5,460  cu.  yds.   of  excavation   are  bids   asked    for   the   construction   of   asphaltic 

included    in    the    price    given    below    for    the  macadam  in  the   followin'^  streets:     Welling- 

paving.     The  unit  bids  received  on  the  work  ton   St.,  Brock  to  West;  Clarence  St.,  King  to 

were  as  follows:    (1)   standing  for  12,645 -sq.  Bagot;  Johnson   st„  King  to  Bagot ;   Williami 

yds.  cement  paving  on  5-in.  concrete  base,  (2)  st..   King  to  Bagot ;   Earl  St.,  King  to  Bagot ; 

for  2.240   sq.   yds.  brick   paving  on  6-in.   con-  Gore  St.,  King  to  Bagot;   Union   St.,   Kjng  to. 

Crete  base,  (3)  for  5,875  lin.  ft,  combined  curb  Bagot.     That  plans  and  specifications  be  pre- 

and   gutter,   the   latter   being   2    ft.   wide,    (4)        

5,970  lin.    ft.   cement  curb. 

(1)  (2)  (3)  (4) 

R.  R.  Birdsall,  Racine.  Wi.=: n.U                        $1.70                     $0.60                    $0.40 

Jno.  Brogan,  Green  Bay.  Wis ■ 1-2.3                          2.02                        .48                        .33 

J.  Rasmu.ssGn  &  Sons.  Oshkosh,  Wis 1.2.'!i/2                       1.87                         .48                        .37 

Western  Improvement  Co..  Racine,  Wis 1.34                          1.99                         .58                        .44 

N.  F.  Reichert.  Racine.  Wis 1.17                          1.66                        .53                        .4» 

Fred  Ful,  Menosha.  Wis 1.06                          1.85                         .45                        .27 

Tas.  Cape  &  Sons.  Racine,  Wis 1-22                          1.69                        .60                        .40 

Chris  Petersen,   Kenosha,  Wis 1.09                          1.78                         .53                        .34 

Fred  Nelson.  Racine,  Wis 1.32                          l.SO                        .58                        .58 

Thos.  Wnoley,  LaCrosse.  Wis 1.19                           1.71                        .49                        .29 

McGrath  Constn    Co.,  Green  Bay,  Wis 1.26                          1.83                         .49                        .29 


Canada. 

^Bids  will  be  received  until  noon,  April 
15,   by    A.    J.    McPherson,   city   commissioner, 

Regina,  Sask.,  for  one  Squeegee  street  wash- 
ing  machine    for   the   city. 

^Bids    will    be    received    until  noon.    .April 

13,  by  city  clerk,  Brandon,  Man.,  for  the  pav- 


pared  by  the  city  engineer  and  tenders  asked 
for  the  construction  of  sheet  or  block  pave- 
ments of  a  permanent  type  on  a  concrete  base 
on  King  st.  from  Clarence  st.  to  Brock  St.; 
on  Clarence  St.,  from  Ontario  to  King  St.; 
on  Brock  St.,  from  King  to  Wellington  St., 
and   on   Wellington    from   Brock   to   Princess 

St. 


California. 

.Advices  from  P.-isa;leii:i.  ('al..  state  tli:it  the 
Young  Construction  CU..  Los  .\ngelcs,  Cal.. 
has  submitted  a  propnsitit.n  to  llic  city  offer- 
ing to  construct  the  pniposid  bridge  over  the 
.Arroyo  Seco  at  the  wrstir:!  terminus  of 
Colorado   St.   for  $2oO,(hi('. 

Delaware. 

®The  Levy  Court,  Domt,  Del.,  has  awarded 
the  contract   for  tlie  consiruction   of  the  new 
bridge   over  Brown's   brriiuh   to   Pierce   Bros 
Mil  ford,  Del.,  at  $9(;0. 

Georgia. 

The  County  Conmu'ssioners  at  Macon,  Ga.. 
have  decided  to  hold  a  special  election  in  the 
fall  to  vote  on  a  proposition  to  issue  bonds 
amounting  to  $200,000  fn:-  the  construction  of 
liridges. 

Idaho. 

Commissioners  of  Idaho  County,  Idaho, 
Grangeville,  Ida.,  have  selected  a  site  on  the 
Salmon  River  for  the  proposed  wagon  bridge 
for  the  construction  of  which  the  legislature 
recently  appropriated  $15,000  and  have  in- 
structed Walter  Hovey  Hill  to  prepare  plans 
and  specifications  to  be  submitted  at  the  .April 
Session.  The  structure  will  be  300  ft.  above 
the  Goff  Ferry  and  to  get  the  material  on  the 
ground  it  will  be  necessary  to  blast  out  a  road 


through  the  solid  rock  which  will  necessitate 
an  expenditure  of  .«(10(i.  The  l.ridt;!;-  will  be 
2no  ft.  in  length. 

Illinois. 

°J«I''ids  will  be  received  at  llu  I'irsl  National 
Bank  BuildinL;.  Echvardsvillc.  Ill,  up  to  Id 
o'clock  a.  in.,  .\pril  22,  1911,  for  the  construc- 
tion of  four  reinforced  concrete  culverts  in 
Fort  Russell  Townsliip,  Madison  County. 
Henry  Ilecpke.  town  clerk.   F.dwardsvillc,    III. 


'A  .7;     C:     r-  S  H  y.  X 

Smitli    ...S  20  r,r,  :il7  Kilwar.l.sville.  .'i  miles. 

.Veicamp    4  20  24  2uCs  llellialto.    3    miles. 

Preuitt    ..3  20  17  1470  Bethalto,   1'/.    miles. 

Schaake   .5  20  14  1463  I':dwardsville,2'/i    miles. 

.AI!  material  will  have  to  be  shipped  in.  Roads 
fair.  One  team  will  haul  about  2  tons.  Exca- 
vation will  be  in  clay.  .Schaake  bridge  to  be 
located  on  new  site,  excavation  full  depth. 
Work  to  be  c^impK-tcd  on  or  before  June  1, 
1911. 

^Bids  will  bi'  received  until  1  p.  m.,  .April 
26,  by  .Stephen  White,  town  clerk.  Port  Byron, 
111.,   for  the  construction  of  the  Quick  Bridge. 


The  structure  will  be  of  reinforced  concrete 
with  2.S-ft.  sp,-ni,  16-ft.  roadway,  finished  road- 
way to  bottom  of  footings,  10  ft.,  10  and  16 
ft.  wings,  plain  concrete  substructure.  It  is 
estimated  that  the  structure  will  require  87.3 
cu.  yds.  of  concrete  and  6,575  lbs.  reinforcing 
^leel.  Nearest  railroad  station  is  5  miles, 
Hillsdale,  on  the  C.  B.  &  Q.  Ry. 

I''ollowing  are  the  low  bids  received  by  B.  J. 
Mullaney,  conunissioncr  of  public  works,  Chi- 
cago, for  ihe  reinforcement  of  the  Western- 
.Ave.  bridge  over  south  branch  of  the  Chicago 
River:  Inirnishing  necessary  labor,  materials, 
tools,  machinery,  etc.,  as  shown  on  plans,  in- 
cluding steel,  timber,  iron,  etc.,  $72.30;  addi- 
tional structural  steel  not  shown  on  plans  and 
not  included  in  lump  sum  bid,  8  cts.  per  lb. ; 
addition;d  cast  steel.  10  cts.  per  lb.;  additional 
yellow  pine  timber,  $60  per  1,000  B.  M. ;  addi- 
tional white  pine  timber,  $60  per  1,000  B.  M. ; 
additional  oak  limber,  $70  per  1,000  B.  M. 
(timber  bids  to  include  cost  of  bolts,  wash- 
ers, nails,  etc.).  Total  tabulated  bid,  $7,600. 
Kelter-Flliott  Erection  Co.,  112  Clark  St.,  Chi- 
cago. The  commissioner  has  recommended 
the  award  of  the  contract. 

The  report  of  Hedrick  &  Cochrane,  Bridge 
Engineers,  Kansas  City,  Mo.,  on  the  proposed 
vi,-iduct  across  the  railroad  tracks  at  the  end 
of  South  .Ad;uns  .St.,  Peoria,  111.,  has  been 
submitted  to  the  Commissioner  of  Public 
Works,  George  F^   Simmons,  and  referred  tc- 


•f°  indicates  work  now  open  for  bids.     (•   indicates  a  contract  let  recently. 
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the  committee  on  streets,  alleys  and  bridges 
The  viaduct  plans  call  for  structural  steel  ana 
ccuKrete.  It  will  he  about  1.300  tt  long  and 
about  25  ft.  high.  Its  roadway  wdl  be  .4  n 
wide  and  provides  for  the  P^^f  P^  ^,  ,//5^^^ 
cars  over  it.  Besides  the  '•oadwa>  th.rc  is 
orovided  a  G-ll.  sidewalk  on  each  side.  Cos 
Sf  the  viaduct  complete  will  lively  ."ot  bo  lowc. 
than  $70,000.     Ross   Canterbury   is   Lit\     Ln- 

^"Chv  Council  of  Peoria.  111.,  bas  appropri^at- 
ed  $3,300  for  the  repair  of  the  upper  free 
bridge  and  $5,000  for  repair  work  on  th.  east 

""aT  the  election  April  1.  Chicago,  111.  it  ^yas 
voted  to  issue  $4,655,000  of  bonds  for  tie 
construction  of  the  proposed  ""^^  ^"^'^4  "'^ 

most    important    being    ='|/°"°>;!^  ,00  •   Wash° 
Ave     «;miOOO:   Indiana   St..  $2o0,000.    VNasn 
h^toirst'    U.OOO;  35th  St     $m000:  92nd 
St    •^•^o  000 ;  Belmont  Ave.,  $90^00 .  Lake  bt., 
sioaOOO;  Fuller  St.,  $175,000;  Blackhawk  St., 

^'Ci'tizens  of  6th  Ward  in  Joliet.  "1;.  -e^^° 
nptition  the  citv  councd  to  remove  the  present 
Erl^e  across  'the   Des  Plaines  R-c-  a.   Mc^ 
Donough  St.  to  a  site  at  Duncan  S  .    V^  "ot«^, 
in  our  last   issue  a  contract  has  been  let  by 
he  I   inois  Traction  Co.  for  the  construction 
of  a  new  trolley  bridge  at  McDonough  St. 
Indiana. 
^Bids  will  be  received  until  1  p.  m     April 
17   bv  Commissioners  ot  Benton  County,  Fow- 
led   ind.,  for  the  construction  ot  three  cement 
and  I   beam  bridges  with  gaspioe  hand  rails. 
Lemuel  Shipman  is  County  Auditor 

©Information  from  LaGrange,  Ind.,  is  to 
the  effect  that  the  contract  for  the  construe- 
on  of  5  concrete  and  iron  bridges  has  been 
e°  to  the  Elkhart  Bridge  &  Iron  Co.,  Elkhart 
Ind  at  $1,798.  The  contract  for  a  wooden 
brfdke  30  ft.  long  and  12  ft  n-ide  has  been 
let  to  J  E.  Doty,  Milford,  Ind.,  at  $281.  Bids 
were  opened  at  2  p.  m.,  April  4 

®The  contracts  for  the  construction  of  25 
bridges  in  Spencer  County,  Ind.,  have  been 
awafded  to  the  Vincennes  Bridge  Co  Vm- 
cennes.  Ind.,  Greensburg  Iron  Co.,  Greens 
burg  Ind.;  and  Haines  &  K.nman,  Evansville, 
Ind      J.  T.  White,  Rockport,  Ind.,  is  County 

^®The"  contract  for  the  construction  of  the 
new  bridge  across  the  Wabash  River,  in 
Adams  County  has  been  awarded  by  the 
County  Commissioners  to  T  I  and  H.  ^. 
Burke,  New  Castle,  Ind..  at  $4,W8.  H.  b. 
Michaud  is  County  Auditor.  t^       ■, 

®The  Commissioners  of  Clav  County  Brazil, 
Ind  have  awarded  the  contract  tor  the  con- 
struct on  of  the  James  Burnham  Bridge.  C  ay 
Citv  Ind  to  L  W.  Gibbens  &  Son,  Saline 
C  t  •:  Ind.:  at  $8.30  per  cu.  yd.  The  structure 
will  be  of  reinforced  concrete  and  will  be  30 
ft.  long.  E.  A.  Staggs  is  Auditor. 
Iowa. 
4.Bids  will  be  received  until  2  p.  m.,  April 
25  bv  Board  of  Supervisors,  Cerro  Gordo 
Countv.  Mason  City.  la.,  for  the  construction 
of  the'  followin.g:  Item  1,  two  concrete  slab 
bridges;  Item  2,  one  concrete  arch  oU-tt. 
span;  Item  3,  one  32  ft.  girder;  Item  4,  two 
steel  bridges,  alternate  designs  for  concrete 
bridees  •\.  S.  Clark  is  county  auditor.  Utti- 
cial  advertisement  will  be  found  elsewhere  in 
this  issue. 

ABids  will  be  received  until  noon.  April  ^0, 
bv  Board  of  County  Supervisors,  Estherville, 
la  for  the  erection  of  several  reinforced  con- 
crete or  steel  bridges  according  to  specifica- 
tions for  bridges  on  tile  at  the  oflfice  of  C.  A. 
Root,  countv  auditor.  Official  advertisement 
will  be  found  elsewhere  in  this  issue. 

®Thc  Iowa  Bridge  Co ,  Des  Moines,  Ta., 
has  been  awarded  the  contract  for  the  con- 
struction of  all  new  bridges  and  the  repairing 
of  old  bridges  in  Beadle  County  during  the 
year  1911.  Bids  were  opened  .'\pril  0  by  1  .  C. 
Young,  county  auditor. 

^n  appropriation  has  been  voted  by  the  City 
Council  Des  Moines,  la.,  for  the  construction 
of  the  proposed  bridge  over  the  Raccoon 
River  at   1-t   St, 


Kansas. 

Blue  prints  have  been  completed  for  the 
construction  of  the  proposed  McKinley  bridge 
across  the  Missouri  River  at  Atchison,  Kan. 
.Vccording  to  the  plans  the  structure  will  cost 
about  $400,000.  H.  E.  Chubbuck,  Peoria,  111., 
i=  general  manager  of  the  system. 

According  to  the  estimates  prepared  by Jos- 
epeh  O'Neil.  City  Engineer,  Leavenworth,  Kan., 
the  cost  of  building  a  concrete  bridge  over 
Three-Mile  Creek  on  3rd  St.  will  be  about 
$21,000. 

Kentucky. 

Advices  from  Elizabethtown.  Ky.,  state  that 
a  conference  will  be  held  at  Louisville,  Ky., 
by  W.  P.  Montgomery,  Special  Commissioner, 
Hardin  County,  with  Commissioner  Charles 
Taylor,  of  that  citv  in  regard  to  the  construc- 
tion of  the  proposed  new  bridge  across  the 
Salt  River  at  West  Point. 

Louisiana. 
Plans  for  the  construction  of  the  proposed 
bridge  at  Shrcveport,  La.,  have  been  submit- 
ted to  the  United  States  War  Departinein 
and  future  work  is  now  under  consideration 
by  the  City  Commissioners  and  authorities  ot 
Bossier  Parish.  The  site  for  the  bridge,  which 
has  been  approved  is  1,000  ft.  below  the  V. 
S.  &  P.  tracks,  and  200  ft.  above  the  foot  ot 
Jones  St.,  being  selected  on  account  of  the 
height  of  the  banks  making  it  possible  to 
build  a  high  bridge  without  the  necessity  of 
large  piers. 

Maryland. 
\dvices   from  Denton.  Md..  state    that    the 
commissioners  of  Caroline  and  Dorchester  are 
preparing   to    hasten     the    construction     of     a 
bridge    across    Upper    Hunting    Creek,    now 
known  as  the  Linchester  River  at  Back  Land- 
ing a  short  distance  from  Preston. 
Massachusetts. 
According  to  estimates  recently  made  by  the 
Department  of   Public  Works,  Boston,  Mass., 
of  the  cost  of  changing  the  grade  of  the  ap- 
proaches to  the  Cove  St.  bridge  from  5  ft.  to 
■i    and    31/2    ft.    an    expenditure    of    $l,iioi).OiM 
would  be  required.     This  work  would  be  done 
in   connection   with   the   improvement   of     the 
New   York,    New    Haven    &    Hartford   R.    R. 
terminals  mentioned  in  our  last  issue. 
Michigan. 
The    Common    Council     of     Grand     Rapids, 
Mich.,    has   authorized   the   submission   to   the 
voters  of  the  proposition  to  issue  bonds  for  a 
new  and  modern  bridge  at  Leonard  St.  cross- 
ing of  the  river. 

Minnesota. 
Advices  from  Grand  Rapids,  Minn.,  state 
that  designs  are  being  prepared  by  order  of 
the  county  commissioners  for  the  construction 
of  two  steel  bridges  to  be  erected  in  Itasca 
Countv.  The  cost  of  the  work  will  be  about 
$1,200' for  each  structure. 

Missouri. 
^Bids  will  be  received  until  2  p.  111..  .April 
IS    by   F    M.   Latimer,   County   Highway    kn- 
.rineer,  Alarshall,  Saline  County.  Mo.,  for  fur- 
nishing  steel    for    12   girder  bridges    also   for 
steel  joist  and  handrail  to  repair  old  spans. 
New  York. 
4.Bids   will   be   received   until   April    IS,   by 
Citv  of  Niagara  Falls.  N.  Y.,  for  painting  the 
Pine    Pierce  and  Walnut  Ave.  bridges. 

®Holleran  Bros.,  608  Walnut  St.,  Elmira, 
N  Y  on  April  1.  were  awarded  the  contract 
by  Henrv  Peterson,  Fredonia,  Superintcn<lcnt 
of  Pomfret  N.  Y.,  for  the  construction  of  con- 
crete arch  bridge  over  Candaway  Creek  at 
Hunt'«.     The  contract  price  was  $2,io2. 

At  a  recent  meeting  of  the  tax  payers  ot 
the  town  of  West  Seneca,  N.  Y..  it  was  de- 
cided to  construct  a  bridge  across  Cazenovia 
Creek  at  Lein's  Park. 

Ohio. 
4.Bids   will   be   received   until    April    17.   by 
Commissioners    of    Scioto    Countv     at    Ports- 
mouth    ()..    for    abutments    of   bridge     to     be 
erected  over  Tunnel  Fork  in  Bloom  township 


•{•Bids  will  be  received  until  11  a.  m.,  April 
29.  by  Board  of  County  Commissioners, 
Cleveland,  O.,  for  furnishing  the  necessary 
labor  and  material  for  furnishing  of  the  ma- 
terial necessary  for  the  elimination  of  the 
grade  crossing  of  the  Penna.  and  W.  &  L.  E. 
Railroads,  Dunham  Road,  in  Bedford  Town- 
sliip.  bv  the  construction  of  an  overhead 
bridge  across  the  said  railroads  on  Dunham 
Road  between  Granger  Road  and  Bedford 
Road,  in  accordance  w^ith  the  forms  of  con- 
tract, plans,  descriptions,  bills  of  material  spe- 
cifications of  work  and  estimates  on  file  in  the 
office  of  the  County  Engineer  at  the  New 
Court  House,  West  3rd  St.  and  at  the  office 
of  the  County  Auditor  in  the  old  Court  House, 
in  Cleveland,  Ohio.  John  F.  Goldenbogen  is 
Clerk.  ,     .,     ., 

4«Bids  will  be  received  until  1  p.  m.,  April 
17.  by  Board  of  County  Commissioners.  Trum- 
bull Countv,  Warren,  'O.,  for  furnishing  labor 
and  material  for  the  construction  of  a  con- 
crete bridge  over  Little  Squaw  Creek.  Liberty 
Township.  Fred  T.  Stone  is  County  .Auditor. 
®The  contract  for  the  construction  of  the 
new  bridge  over  the  river  at  Port  Clinton,  0., 
has  been  awarded  to  the  Home  Engineering 
&  Construction  Co.,  Canton.  O.,  at  $7,000.  The 
substructure  went  to  the  Modern  Construc- 
tion Co.,  of  Fremont.  O..  for  $6,000.  Work 
will  be  started  immediately. 

The  Cincinnati,  Hamilton  Dayton  R.  R., 
according  to  advices  from  Dayton,  O.,  has  de- 
cided it  necessary  to  construct  another  bridge 
across  the  Great  Miami  River  at  the  northern 
extremity  of  North  Dayton  to  handle  the 
double  tracks  being  laid  into  the  city.  Right 
of  way  for  the  approaches  has  already  been 
purcha'sed.  M.  V.  Hynes,  Dayton,  O.,  is  Di- 
vision  Engineer. 

According  to  preliminary  plans  and  es- 
timates of  City  Engineer,  Toledo,  O.,  the  re- 
moving of  the  old  Cherry  St.  bridge  and  re- 
establishing it  at  Ash  and  Consaid  Sts.,  will 
necessitate  an  expenditure  of  $325,000.  The 
proposition  to  build  a  concrete  approach  on 
the  Consaul  St.  side  would  cost  $30,000  addi- 
tional. The  plans  will  be  submitted  to  the 
Council  at  once  and  if  approved  will  be  for- 
warded to  Washington  for  Government  ap- 
proval. 

The  East  Side  Improvement  Club  has 
passed  a  resolution  demanding  that  the  city 
council  and  board  of  county  commissioners 
eliminate  the  Oak  St.  grade  crossing  in 
Youngstown.  O.,  by  erecting  a  bridge  from 
Oak  St.  to  either  Summit  or  Rayen  .Aves..  and 
the  executive  committee  has  been  authorized 
to  present  the  resolution  to  the  commission- 
ers 

The  Ohio  Electric  Rv.  Co.  and  the  Countv 
Commissioners  have  reached  an  agreement  to 
build  a  new  concrete  bridge  over  Sycamore 
Creek  at  Miamisburg.  O.  The  structure  will 
replace  the  old  iron  span. 

Oklahoma. 
Field    Engineers   of   the   Topeka     Bridge   & 
Iron  Co.,  which  has  the  contract  for  the  con- 
struction of  the  Cleveland  .Ave.  viaduct,  Guth- 
rie, Okla.,  are  engaged  in  work  preliminary  to 
the  building  of  the  st—ctyr^- 
Oregon. 
\  bill  was  recently  passed  by  the  legislatures 
of  Oregon   and  Idaho  providing  for  the  con- 
struction  of  a   joint   bridge   over    the    Snake 
River    at    or    near    Brownlee    Ferry.      By    the 
terms   of   the  bill   each   state  will   appropriate 
$10,000  toward  the  cost. 

Pennsylvania. 
If  tlie  proposed  bridge  over  South  St.  at 
Wilkesbarre,  Pa.,  is  built  according  to  plans 
prepared  by  the  engineers  and  approved  by 
the  Bridge  Committee  of  the  City  t  ouncil,  the 
cost  will  range  about  $180,000,  which  amount 
will  be  divided  between  the  city  and  various 

railroad  companies.  

It  is  reported  that  the  Philadelphia  &  Read- 
ing Ry.  will  construct  a  concrete  arch  bridge 
over  the  Delaware  River  at  Yardley,  Pa..  ; 
replace  the  present  wrought  iron  structure.   1 
cost  of  the  new  improvement  is  estimated  at 
approximately    $400,000.      The    bridge,    winch 
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will  be  double  track,  will  be  1,25G  ft.  long  con- 
sisting of  14  arches,  1_'  of  which  will  be  90 
ft.,  9  ins.  in  length  and  two  83  ft.,  6  ins. 
The  height  from  the  v.-.ilcr  level  to  the  crown 
of  the  arches  will  be  (i.",  ft.  The  site  selected 
is  directly  parallel  with  the  present  bridge  a 
distance  of  35  ft.  soutli.  William  Hunter, 
Philadelphia,  Pa.,  is  Chief  Engineer. 

N.  R.  Rambo,  County  Surveyor,  West  Ches 
ten  Pa.,  has  about  completed  the  plans  for 
tJie  construction  of  an  iron  and  concrete- coun- 
ty bridge  over  Doe  Run  at  Springdale  and 
/  bids  will  be  asked  for  the  work  by  the  County 
Commissioners   in   the  near   future. 

The  County  Commissioners,  Pittsburg,  Pa., 
have  under  consideration  the  construction  of 
the  following  bridges  in  Allegheny  County. 
Over  Reardon  Run  at  Hookstown,  over  Turtle 
Creek  at  McClures,  over  Sewicklev  Creek,  over 
Tillbrook  Run  in  Sutton  township,  over  Dirty 
Camp  Run  in  Sutton,  over  Plum  Creek  in 
Plum,  over  the  Allegheny  River  at  Natrona, 
Chartiers  Creek  at  Duffs  Station,  Upper  Plum 
Creek  in  Plum,  Dry  Run  in  Jefferson,  Ripling 
Run  in  Franklin,  Oakwood  Run  in  Charters. 
These  bridges  have  been  approved  by  grand 
jury,  judges  and  viewers,  and  the  total  es- 
timated  cost   is   $281,150. 

.An  ordinance  has  been  signed  by  the  Mayor 
of  Scranton,  Pa.,  providing  a  bond  issue  of 
$150,000  to  pay  the  city's  share  of  the  cost 
of   the   long-expected   Mulberry   St.  viaduct. 

The  County  Commissioners,  York,  Pa.,  re- 
cently viewed  the  proposed  site  of  the  new 
bridge  across  Fox  Run  near  Brookside  Park 
in  Dover  township  to  replace  the  frame  struc- 
ture washed  out  by  high  water.  Commis- 
sioners signed  $30,000  of  bridge  bonds. 

City  of  Brownsville,  Pa.,  is  taking  steps 
toward    securing   the   construction    of    a     new- 


bridge  over  the  Monongahela  River  and  Sen- 
ator W.  E.  Crow  has  introduced  a  bill  in  the 
upper  House  of  the  Legislature  appropriating 
$100,000  to  defray  half  tlie  expense  of  this 
bridge,  Fayette  and  Washington  counties  to 
bear  the  other  half  of  the  expense. 

Minnesota. 

It  is  rumored  in  Minneapolis,  Minn.,  that 
the  Minneapolis  &  St.  Louis  R.  R.  is  con- 
templating the  construction  of  a  new  bridge 
across  the  Missouri  River  at  Le  Beau  S 
Dak.  J.  W.  Reid,  Chicago,  III.,  is  Bridge  En- 
gineer. 

Tennessee. 

The  Southern  Ry.  Co.  will,  it  is  renorted, 
construct  a  steel  bridge  over  the  Tennessee 
River  about  4  miles  from  Rogersville,  Tenn., 
replacing  the  old.  stone  and  wooden  structure. 
W.  _H.  Wells.  Washington,  D.  C,  is  Chief 
Engineer  of  Construction. 

Texas. 

Advices  from  Fort  Worth,  Texas,  state  that 
a  conference  will  soon  be  held  between  repre- 
sentatives of  the  Northern  Texas  Traction 
Co.  and  the  County  and  City  Commissioners 
with  a  view  of  entering  into  a  joint  contract 
for  the  construction  of  a  new  bridge  across 
the  Trinity  River  at  the  foot  of  E.  4th  St. 
to  connect  w-ith  Riverside. 

Virginia. 

®The  Road  Board  of  Spottsylvania  County, 
Spottsylvania,  Va.,  has  awarded  I.  D.  Ireland, 
Richmond,  Va.,  the  contract  for  the  construc- 
tion of  a  concrete  girder  bridge  over  Hazel 
Run  on  the  improved  Spottsvlvania  road  at 
$1,843. 

©.Advices  from  Danville,  Va.,  state  that  it 
is  believed  that  the  contract  for  the  construc- 


tion of  the  proposed  reinforced  concrete 
bridge  over  the  Dan  River  to  replace  the  pres- 
ent wooden  structure  at  Union  St.  Crossing, 
will  be  let  to  Thomas  Sheehan.  J.  O.  Ma- 
grudger  is  City  Engineer. 

Washington. 

At  a  recent  session  of  the  City  Council, 
Seattle,  Wash.,  an  ordinance  was  introduced 
providing  $50,000  for  the  construction  of  a 
bridge  over  the  Government  Canal  at  West- 
lake  Ave. 

The  North  Division  St.  Improvement  Club. 
Spokane,  Wash.,  has  appointed  a  committee 
to  urge  the  city  commissioners  to  take  action 
tow^ard  the  construction  of  the  proposed 
viaduct  over  the  Oregon  R.  R.  &  Navigation 
Co.  and  Spokane  International  R.  R.  tracks 
at  Division  St. 

Committee  of  Citizens  have  urged  the  City 
Commissioners,  Spokane,  Wash.,  to  take  ac- 
tion toward  having  work  started  on  the  pro- 
posed $415,000  bridge  over   Hangman  Creek. 

Canada. 

©Information  received  from  Niagara  Falls, 
Ont.,  states  that  the  contract  for  the  construc- 
tion of  five  steel  concrete  bridges  has  been 
awarded  Rutherford  &  Patten,  St.  Catherines, 
Ont.,  at  about  $24,000.  The  structures  will 
have  spans  from  30  to  TO  ft.  John  H.  Jack- 
son is  Superintendent. 

The  estimated  cost  of  the  superstructure  of 
the  Quebec  Bridge  contract  for  which,  as 
noted  in  our  March  29  issue,  was  awarded  the 
St.  Lawrence  Bridge  Co.,  Montreal,  Que.,  is 
$8,650,000. 

It  has  been  decided  by  the  city  of  Toronto, 
Ont.,  that  the  Grand  Trunk  and  Canadian  Pa- 
cific Rys.  must  build  the  proposed  viaduct 
over  the  Esplanade  at  that  city. 


IRRIGATION,   DRAINAGE.  LEVEES  AND  CANALS 


Arkansas. 

^Bids  will  be  received  until  noon,  June  1, 
by  Board  of  Drainage  Commissioners,  W. 
Barnes,  Chairman,  for  digging  drainage  canal 
and  laterals  in  ./Sishley  County.  The  work, 
according  to  plans  and  specifications  on  file 
with  Secy.  W.  B.  De  Yampert.  Wilmot,  Ark., 
will   include  700,000  cu.   yds.   of   excavation. 

California. 

The  levees  for  the  control  of  the  Colorado 
river  in  Lower  California  have  been  completed 
and  the  grading  stock  and  equipment  taken 
into  Mexico  from  the  United  States  has  been 
withdrawn.  The  levees  are  in  all  21  miles 
long. 

Indiana. 

•{•Bids  will  be  received  until  2  p.  m,,  .-^pril 
17,  by  Albert  R.  Keaton,  Drainage  Coi-nmis- 
sioner  of  Shelby  County,  at  Shtlbyviile,  Ind., 
for  the  construction  of  a  drain.  Bids  will 
be  received  at  the  office  of  Hord  &  Adams, 
Shelbyville,    Ind. 

Iowa. 

^Bids  will  be  received  until  noon,  ,-\pril 
20,  by  Frank  McSpaden.  .\iuIitor  of  Franklin 
County,  Hampton,  la.,  for  the  construction  of 
Drainage  District  No.  l(j  consisting  of  the 
following  sizes  of  tile  and  approximate  aver- 
age cuts:  Station  No.  1,  USif^  ft.  14-in.  tile, 
average  cut  about  5.93  ft.  Station  No.  2,  928 
ft.  6-in.  tile,  average  cut  aliout  0  ft.  Bulkhead 
6  yds.  concrete  composed  of  1  part  Portland 
cement  and  4  parts  clean  sharp  sand.  Catch 
basin  r2-in..,  w-ith  sewer  pipe,  and  top  with 
cast  iron  grate.  Tile  to  be  used  will  be  No. 
1  salt  glazed  vitrified,  except  the  6-in.,  which 
shall  be  hard  burned,  acceptable  by  the  en- 
gineer of  construction.  .-Average  haul  about 
4  miles.  Time  of  conuncncement  May  15, 
1911,  time  of  completion,  January  1,  1912. 
Bids  w-ill  be  received  sejiarately  for  the  tile 
i-  o.  b.  nearest  station,  and  for  labor  includ- 
ing hauling  from  station,  and  bulkhead  and 
catch  basin  complete,  or  for  work  complete 
according   to   plans   and   specifications. 


•J»Bids  will  be  received  until  noon,  April  20, 
by  Frank  McSpaden,  .-Auditor  of  Franklin 
County,  Hamnton,  la.,  for  the  construction 
of  Drainage  District  No.  2  in  District  No. 
6,  including  the  following  sizes  of  tile  and 
approximate  average  cuts:  Section  No.  1, 
1,473  ft.  14-in.  tile,  av.  cut.  about  6.99  ft. 
Section  No.  2,  4,()00  ft.  16-in.  tile,  av.  cut 
about  6.94  ft.  Section  No.  3,  1,000  ft.  18-in. 
tile,  av.  cut  about  6.35  ft.  Section  No.  4,  4,000 
ft,  24-in.  tile,  av.  cut.  about  6.03  ft.  Section 
No.  5,  7,400  ft,  12-in.  tile,  av.  cut  about  4.51 
ft.  Section  No.  6,  2,75(1  ft.  14-in.  tile,  av.  cut 
about  6.75  ft.  Section  No.  7,  2,050  ft.  18-in. 
tile,  av.  cut  about  5.60  ft.  Section  No.  8,  829 
ft.  12-in.  tile,  av.  cut.  about  4.5:3  ft.  Section 
No.  9,  500  ft.  14-in.  tile,  av.  cut  about  5.58  ft. 
Section  No.  10,  50(1  ft.  10-inch  tile,  av.  cut 
about  4.50  ft.  Section  No.  11.  400  ft.  12-in. 
tile,  av.  cut  about  4.30  ft.  ^ection  No.  12,  630 
ft.  10-inch  tile,  av.  cut.  about  5.20  ft.  .Section 
No.  13,  2.136  ft.  12-in.  tile.  av.  cut  about  5.50 
ft.  Section  No.  14,  2,100  ft.  14-in.  tile,  av. 
cut  about  6.22  ft.  Section  No.  15,  2,000  ft. 
18-in.  tile,  av.  cut  about  4.75  ft. ;  Section  No. 
16,  1,.jOO  ft.  20-in.  tile,  av.  cut  about  5.31  ft. 
Section  No.  17,  249  ft.  12-in.  tile,  av.  cut 
about  5.00  ft.  Section  No.  18.  2,2(lo  ft.  lO-in. 
tile.  av.  cut  about  6.28  ft.  Three  12-in.  catch 
basins  with  sewer  pipe  and  cover  of  cast  iron 
grating.  Four  8-inch  catch  basins  with  sewer 
pipe  and  cover  of  cast  iron  gratin,g.  Tile  to 
be  No.  1  salt  glazed  vitrified  farm  drain  tile 
except  10  and  12-in,  which  shall  he  hard 
burned,  quality  acceptable  to  construction  en- 
gineer. .Average  haul  about  7  miles.  Time  of 
commencement  May  15,  1!)11,  time  of  com- 
pletion January  1,  1912.  Time  of  letting  will 
be  at  1  o'clock  p.  m.,  .'\pril  2(i,  1911.  Bids 
will  be  received  separately  for  the  tile  f.  o.  b. 
nearest  station  and  for  labor  including  haul- 
ing from  station,  and  catch  basins  complete 
or  for  work  complete  accordin.g  to  the  plans 
and  specifications.  For  further  information 
write  Geo.  L.  Mechem,  Clarion,  Iowa,  En- 
.ginccr  of  Construction. 
•I«Bids    w-ill    be    received    until    m.on,    .\pril 


20,  by  Frank  McSpaden,  .\uditor  of  Franklin 
County,  Hampton,  la.,  for  the  construction 
of  Drainage  District  No.  1  in  District  No.  6, 
consisting  of  the  following  sizes  of  tile  and 
approximate  average  cuts :  Sec.  1,  965  ft. 
10-in.  tile,  av.  cut.  7.79  ft.;  Section  2,  3,100  ft. 
16-in.  tile,  av,  cut  7.56  ft.;  Section  3.  1.100  ft. 
20-in.  tile,  av.  cut.  6.20  ft.  Sec.  4,  300  ft.  of 
20-in.  tile,  av.  cut.  4.78  ft.;  Sec.  5,  900  ft.  of 
22-in.  tile,  av.  cut.  about  4.71  ft.;  Sec.  6.  3.200 
ft.  of  24-in,  tile,  av.  cut  6.64  ft.;  Sec.  7,  800 
ft.  20-in.  tile,  av.  cut.  8.95  ft.;  Sec.  8.  1,200 
ft.  24-in.  tile.  av.  cut  about  5.90  ft.;  Sec.  9, 
1,000  ft.  18-in.  tile,  av.  cut  about  5.34  ft. ; 
Sec.  10,  1,376  ft.  14-in.  tile,  av.  cut  4.73  ft.; 
Sec.  II.  600  ft.  12-in.  tile,  av.  cut  4.23  ft.; 
Sec.  12,  6(55  ft.  12-in.  tile,  av.  cut  7.41.  Tile 
to  be  No.  1  salt  glazed  vitrified  farm  drain 
tile  except  the  10  and  12-in.  which  shall  be 
No.  1,  hard  burned  tile  of  quality  accepted  by 
construction  engineer.  Bulkhead  of  6  cu.  yds. 
concrete  composed  of  one  part  Portland  ce- 
ment to  four  parts  of  clean  sharp  sand.  Catch 
basins  to  be  constructed  with  sewer  pipe  and 
covered  with  cast  iron  gratings  as  designated 
by  engineer  comprising  four  r2-in.  and  two  8- 
in.  basins.  Sections  1,  2,  3,  4  and  5  about  8 
miles  haul;  Sections  6,  7,  8,  9,  10,  11  and  12 
about  7  miles  haul.  Time  of  commencement 
May  15  and  completion  Jan.  1,  1912.  For 
further  information  write  George  L.  Mechame. 
Clarion,   la..    Engineer. 

^liids  will  be  received  until  2  p.  1:1.,  April 
2(1,  by  Joint  Board  of  Supervisors,  Webster 
;iiid  C.-ilhoun  Cotmlics,  la.,  at  the  office  of  J. 
1.,.  Ilanrahan,  County  Auditor,  Webster 
County,  Fort  Dodge.  la.,  for  the  construc- 
tion of  a  ditch  and  drain  in  Webster  County 
known  as  Draina.gc  District  No.  70  and  in 
Calhoun  County  as  Drainage  District  No.  95. 
The  work  will  be  divided  in  si.x  sections  in- 
cluding tile  as  follows:  Sec.  3.  15,8-50  ft.  of 
12  to  24-in.  tile,  average  cut.  5.1  to  10.4  ft.; 
Sec.  1,  4,900  ft,  of  14  to  18-in.  tile,  average 
cut  6.7  to  5.7  ft.;  Sec.  5,  8,7(;(0  ft.  of  12  to  24- 
in.  tile,  average  cut.  6.4  to  8.1  ft.;  Sec.  6, 
1,700   ft.  ef   1-1   to   16-in.  tile,  average  cur  5.5 


•J*  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 


44 


ENGINEERING-CONTRACTING 


\(.l.  XXXV.     No.  15. 


to  1J.7  ft. :  Sic.  7.  rOMiO  fl.  of  12  to  li!-in.  tile, 
.ivcrage  cut  (!..'>  to  8.5  It. ;  Sec.  8,  4.2.J0  ft.  of 
V2  to  M-iii.  tile,  average  cut  5.!1  to  l).8  ft.  G. 
P.  Smith.   Fort   Dodge,   la.,  is   Engineer. 

Louisiana. 

®Caesar  Brouss;iul.  i^iiieydan.  La.,  has  been 
awarded  a  contract  to  dig  a  canal  for  the 
Isle  Maroiuie  Drainage  District  Commission 
of   .•\bbcvillc.   La. 

®Doulhut  &  Williams  have  been  awarded 
a  contract  at  "il'-.-  cts.  per  cu.  vd.,  for  building 
a  levee  in  Plaquemine  parish  on  the  Cusilich 
canal  side  levee.  The  levee  will  contain  about 
8Sm  yds. 

Minnesota. 

®Bids  were  opened  April  3  by  Edgar 
Weaver.  County  .\uditor.  Mankato.  Minn., 
for  constructing  Ditch  Xo.  "i.'i  in  Dicona  and 
^[cPherson,  the  contract  being  awarded  to 
Christopher  S.  Erickson.  The  work  includes 
(>.j,;">00  cu.  yds.  of  earth  excavation  and  3.700 
ft.  of   10-iii.  tile. 

South  Dakota. 

>5>l!ids  were  opened  April  5  at  DeSmet.  S. 
Uak.,  for  the  construction  of  approximately 
"JG.OOO  lin.  ft.  of  tile  drainage.  Work  consists 
of  furnishing  all  materials  and  labor  and  con- 
structing the  work  complete;  lO-in.  to  20-in. 
tile.  Contract  awarded  to  F.  Desornioux 
Const.  Co.,  Cottonwood,  Minn.,  at  $17,797.74. 
The  other  bidders  were :  Brookings  Const. 
Co.,  Brookings,  S.  Dak  (Clay  tile).  $17.<Ih4.34  ; 
Sherbourn  Cement  Drain  Tile  Co.,  Sherbourn. 
Minn,  (cement  tile).  $17.889.t!ti ;  Worthington 
Concrete  Tile  Co.,  Worthington.  Minn,  (ce- 
ment tile),  $l(j,008..57 :  Argillo  Works,  Rock 
Island.  111.  (vitrified  ckiy  tile),  $18,330.t!.5.  The 
Missouri  X'alley  Engineering  Co..  Mitchell.  S. 
Dak.,   is   the    Fnyineer. 

Memphis  and  Vicinity. 

(regul.ar  correspondence.) 
®Lowrance  Brothers  &  Co.,  of  Memphis, 
were  awarded  a  contract  by  the  Louisiana 
State  Board  of  Engineers  for  the  building  of 
the  Lucca  Levee  at  Lucca  Landing.  .\rk.. 
which  contract  involves  3.50.000  cu.  yds. 
George  Lowrance  has  his  outfit  at  .Arkansas 
City,  about  eight  miles  from  the  new  work 
and  will  move  at  once  on  the  contract  just 
secured.  It  is  understood  that  the  contract 
price  is  20.8-5  cts. 

®Sam  Bush  "has  closed  a  contract  for  about 
20.000  yds.  of  levee  work  with  Bob  Leonard. 


in  south  Te.xas,  on  the  banks  of  the  Brazos 
River.  It  is  good  work  and  Sam  says  be  will 
do  well. 

©Roach  iS:  Stansell  were  awarded  another 
contr.act  last  week  by  the  Kansas  City,  Mexico 
&  Orient  R.  R.  for  the  construction  of  2.5 
miles  of  roadway  from  Mertzon,  Texas,  south. 
This  coniraet  testilies  to  the  security  of  .Amer- 
ican finances  in  Mexico,  for  it  i)nts  at  an  end 
the  talk  that  this  road  would  have  to  discon- 
tinue operations  on  account  of  the  revolution 
now  going  on  in  that  country.  The  K.  C,  M. 
&  O.  arc  building  a  line  iiUo  .Mexico  from 
Kansas  City. 

The  Frisco  Railroad  has  asked  bids  on  the 
building  of  a  connecting  track  with  the  ilH- 
nois  Central  Railroad  at  Bellevue,  Tenn.  It  is 
understood  that  several  of  the  larger  local 
firms  will  submit  propositions.  J.  M.  i^ills. 
Springfield.  Mo.,  is  to  bo  in  charge  of  Ibe 
work  and  will  award  contracts. 

Heiskell  Weatbcrford,  the  popular  City  En- 
gineer, has  gone  to  Hot  Springs,  Ark.,  for  ten 
days'  rest.  Heiskell  has  been  so  busy  looking 
after  the  new  work  let  that  be  feels  the  neces- 
sity of  a  short  rest  to  be  in  trim  for  the  com- 
ing season. 

George  Weathers  has  moved  liis  outlil  olf 
the  Government  work  at  Wilson,  .Vrk.  It  is 
presumed  that  he  will  send  his  full  C(|uipnient 
to  Kentuckv.  where  lie  has  a  contract  with  the 
L.  &  N.  R.  R.  It  was  thought  by  all  that  George 
was  doing  pretty  well  at  Wilson,  especially  so 
after  such  a  season  of  good  weather. 

William  Beach  has  resigned  bis  position 
with  J.  T.  Walsh  it  Bro.,  to  accept  one  witli 
Roach  &  Stansell  on  the  big  Huntington  Loop 
contract,  where  the  latter  firm  proposes  to 
revolutionize  levee  work  by  the  use  of  !H)-ton 
steam  shovels  and  dump  cars.  And  speaking 
of  this  contract,  the  number  of  cars  of  rail 
and  ties  that  have  been  shipped  to  the  base  of 
operations  are  enough  to  pay  the  revenue  of  a 
small  sized  railroad  for  ten  years.  According 
to  Mike  Roach,  the  hustling  head  of  the  firm, 
things  will  be  doing  in  a  short  time  on  the  big 
new  loop. 

Ed  Manigan  came  home  sick  from  Ft. 
Worth  and  has  been  confined  to  his  bed  for 
the  past  two  weeks.  Ed  was  in  charge  of  the 
street  paving  in  the  latter  city  and  reported 
good  progress  along  all  lines. 

Charlie  Hudson,  the  little  fellow  who  for  so 
many  years  was  in  charge  of  a  labor  agency 
in  Alemphis,  has  bought  a  farm  in  .Arkansas 
and  is  raising  cotton,  corn  and  peas.     Charlie's 


going  lias  been  greatly  regretted  by  all  the 
contractors,  who  liked  him  very  much  on  ac- 
count of  bis  willingness  to  go  out  of  his  way 
to  help  them  wlien  li;ird  n|)  for  labor. 

L.  F.  Slaughter  is  now  Inisy  at  work  on  the 
U,  S.  levee  at  Mound  City,  ,\rk.  Slaughter 
has  a  fine  outfit  and  understands  the  move- 
ment of  dirt  and  it  looks  as  if  he  is  going  to 
make  a  lot  of  money  on  his  present  contract. 

Hiekford  &  Price  have  their  large  grader 
ontlit  at  work  011  the  Frisco  yard  contract  at 
Bellevue,  Teuu.,  and  are  rolling  up  a  great 
deal  of  dirt  on  this  work.  Billy  Bryan  has 
.'ilso  an  outfit  on  the  same  work,  a  spick  and 
>li.in  new  team  ontlit. 

Utah. 

A  company  is  to  be  incorporated  with  a 
capital  stock  of  $750,000  for  the  purpose  of 
constructing  a  large  reservoir  in  South  E^ork 
Canyon  for  the  city  of  Ogden  and  irrigation 
companies  operating  in  the  vicinity.  Mayor 
William  Glasman,  of  Ogden,  is  a  member  of 
the  committee  having  charge  of  the  prelimi- 
naries. 

Canada. 

®Kimball  Bros..  Bassano,  Alberta,  have 
taken  a  two  years'  contract  on  the  Canadian 
Pacific  Ry.'s  irrigation  ditch  at  Bassano,  and 
will  use  two  engines,  two  grading  machines 
and  1.50  teams.  The  permanent  headquar- 
ters of  Kimball  Bros.,  is  at  401  Globe  Bldg.. 
Minneapolis.  Minn. 

Advices  from  Lethbridge.  .Alberta,  state  that 
the  Cozier  Construction  Co.  has  established 
camps  for  building  a  reservoir  in  Chin  Coulee  ■ 
and  canals  there  for  the  Alberta  Railway  & 
Irrigation  Co.  P.  L.  Naismith,  General  Man- 
ager, Lethbridge,  Alberta.  This  extension  of 
the  system  will  water  a  large  amount  of  land. 

Mexico. 

®Advices  from  Calexico,  Mexico,  state  that 
Depositaro  .A.  F.  Andrade,  who  has  control 
of  the  affairs  of  the  Alamo  River  canal  in 
Mexico,  has  ordered  the  improvement  of  the 
canal  between  the  Alamo  Mucho  and  Sharps 
Heading.  The  contract  has  been  let  to  W.  K. 
Bowker  and  the  work  has  been  started  with 
50  teams  on  the  job.  The  work  at  present 
consists  merely  of  building  up  the  south  banks 
of  the  canal.  Silt  has  deposited  in  the  bed 
until  the  water  slops  over  the  edge  and  the 
capacity  of  the  canal  is  seriously  lessened.  The 
improvements  now  are  of  a  temporary  nature 
and  permanent  work  will  be  undertaken  as 
soon   as  sufficient  money  is  available. 
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Alabama. 

The  citizens  of  Greenville,  .\la.,  at  a  recent 
election,  voted  the  issuance  of  bonds  in  the 
sum  of  $15,000  for  the  purchase  of  duplicate 
parts  for  the  pumping  station  of  the  city  water 
works  system. 

California. 

®The  Board  of  Trustees  of  Siusun,  Cal., 
has  let  a  contract  to  W.  B.  Connelly  of  Suisun. 
to  raise  the  dam  of  the  municipal  water  sys- 
tem reservoir  a  distance  of  12  ft.,  whereby  it 
is  planned  to  increase  the  storage  capacity  of 
the  lake  to  25,000,000-gals.  of  water. 

The  Board  of  Trustees  of  Marin  County, 
San  Rafael,  Cal.,  has  passed  a  resolution  rec- 
ommending the  purchase  by  the  municipality 
of  the  water  plant  of  the  Marin  Power  and 
Water  Co. 

Colorado. 

The  citizens  of  Norwood,  Colo.,  on  .\pril 
4  voted  the  issuance  of  bonds  to  the  amount 
of  $12,000  for  the  erection  of  a  water  works. 
Charles  H.  Morgan  is  Mayor. 

The  citizens  of  Fort  Lupton,  Colo.,  on  .April 
4  voted  the  issuance  of  bonds  to  the  amount 
of  $2.5,000  for  the  installation  of  a  water 
works.     Charles  H.  Sells  is  Mayor. 

The  citizens  of  Olathe,  Colo.,  on  .April  4 
voted  the  issuance  of  bonds  to  the  aniouni  of 


$.5tl.OoO    for    the    installation    of    a     numicipal 
water  works. 

District  of  Columbia. 

Chief  Engineer  W.  .A.  McFarland  of  the 
District  of  Columbia  Water  Department, 
Washington,  plans  to  connect  every  outlying 
suburban  subdivision  in  the  District  with  wa- 
ter mains  by  Oct.  1.  Congress  has  appro- 
priated $101,("tOO  for  the  laying  of  water  mains 
for  the  fiscal  vear. 

Florida. 

•I»Bids  will  be  received  until  .April  20.  by 
Constructing  Quartermaster.  Fort  Dade.  Fla., 
for  constructing  an  addition  to  the  water  sup- 
ply system. 

Georgia. 

.An  election  is  to  be  held  in  Thomaston,  Ga.. 
on  May  1,  for  the  purpose  of  voting  on  the 
issuance  of  bonds  to  the  amount  of  $4-5.0011 
for  the  construction  of  a  water  and  a  sewer 
system. 

The  citizens  of  Fairburn,  Ga.,  have  voted 
the  issuance  of  bonds  in  the  sum  of  $20,000 
for  the  construction  of  a  water  works. 

Illinois. 

•{•Bids  will  be  received  by  B.  J.  Mullaney. 
tiiiiimissiiiiier  of  Public  Works,  until  II  a,  111., 
.Vpril  10,  lOll.  at  bis  office.   1th  fioor  City  Hall, 


for  furnishing  all  material,  machinery  and  |f 
labor  necessary  to  construct  and  erect  the 
wet  well  of  the  Roseland  pumping  station  as 
follows:  Furnishing  and  delivering  the  struc; 
tural  steel  and  iron  w^ork  complete  with  the 
fish  screens  and  guides,  erecting  in  place  the 
above  work,  including  cutting  of  concrete  for 
setting  I  beams  and  anchors,  erecting  two  cast 
iron  sections  and  glands  furnished  by  others 
and  delivered  on  premises  :  erecting  two  42  in. 
hydraulic  valves  furnished  by  others  and  drill- 
ing necessary  bolt  holes  in  valves  and  glands. 
The  drilling"  consists  of  30  11/10  in.  holes  in 
one  flange  of  each  of  two  hydraulic  valves  and 
32  1%  in.  holes  in  each  of  two  glands  to  match 
boles  in  stulling  boxes  now  in  place :  also 
placing  and  tamping  the  lead  wool  furnisheil 
by  city.  Proposal  must  be  accompanied  by 
cash  or  certified  check  to  the  amount  of  $1.50. 
Detailed  plans  and  specilications  on  file  at 
above  office. 

^Bids  will  be  received  until  11  a.  m.,  March 
14,  l;ill,  bv  B.  J.  Mullaney.  Commissioner  of 
Public  Works.  4th  floor  City  Hall,  for  fur-, 
nishing  and  delivering  rubber  gaskets  and 
valves  to  the  water  works  shops,  2304  S.  Ash- 
land .Ave.  The  contract  consists  of  furnishing 
4.000  rubber  gaskets  8  15/10  ins.  outside  diam- 
eter, (i  ll/lli  ins.  inside  diameter,  not  less  than 
Vs    111.    thick    and    weighing    not   more   than   3 


4"  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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ozs. :  1,000  rubber  gaskxi-.  In  lo/Ki  ins.  out- 
side diameter.  8  7/lti  ins  inside  diameter,  not 
less  than  %  in.  thick  and  wrighing  not  more 
than  5%  ozs.;  2,0011  rnlibrr  hydrant  valves, 
•")'j  in.  outside  diameter,  i  in.  inside  diameter, 
not  less  than  1  in.  thick:  ."lUii  hydrant  valves 
I)  0/H)  in.  outside  diameter,  'J  bVifi  in.  inside 
diameter,  and  not  less  than  l-VKl  ins.  thick; 
1,000  hydrant  valves,  4 "/«  in.  outside  diameter, 
%  in.  holes  in  center,  and  not  less  than  'I/IG 
in.  thick  valves,  to  weigh  !!•,  ■_'_'  and  10%  ozs. 
eacli.  All  samples  accompanying  proposal  are 
t  i  1>e  of  a  grade  equal  to  or  better  than  those 
^.11  file  at  office  of  Connnissioner.  Detailed 
drawings  and  specificatimis  on  tile  at  above 
office.  One  hundred  and  Uiiy  dollars  in  cash 
or  certified  check  must  accompany  proposal. 

®The  contract  for  setting  twn  !);itterics,  each 
of  .'HOO  H.  P.  boilers,  at  the  Roseland  pumping 
station,  104th  St.  and  Stewart  .\vc.,  has  been 
awarded  by  B.  J.  Mullancy,  Commissioner  of 
Public  Works,  Chicago,  to  Jos.  T.  Dorgan,  10!l 
Randolph  St.,  for  the  sum  of  $4,l!l."i. 

®The  contract  for  furnishing  an  open  feed 
water  heater  and  purifier  l<>  the  Roseland 
pumpin,g  station,  104th  St.  and  C,  &  VV.  I. 
R.  R.,  has  been  awarded  to  the  Piatt  Iron 
Works  Co.,  Chicago,  111.,  !iy  I!.  J.  Mullaney, 
Commissioner  of  Public  W'ork^ ;  contract  price 


®B.  J.  Mullaney,  Commissioner  of  Public 
Works,  Chicago,  111.,  has  awarded  the  contract 
for  furnishing  hydraulic  packing  for  the 
jnunping  stations  to  the  Quaker  Cit\  Rubber 
Co.,  186  Lake  St.,  for  the  lump  sum  of  $l,"iOO, 
and  other  packing  to  the  Anchor  Packin.g  Co. 
at  $."),810.  Detailed  specification^  l)u1)lished 
in  Engineering  Contr.-icting. 

®The  contract  for  furniNbing.  delivering 
and  erecting  in  place  two  electrically  driven 
centrifugal  pumps,  including  lied  plates,  trans- 
formers, switchboards,  piping,  etc.,  necessary 
to  deliver  4,0(iit,0il0  gallons  of  water  against  a 
head  of  IHO  ft.  has  been  awarded  by  P,.  J.  Mul- 
laney, Connnissioner  of  Pubhc  Works.  Chi- 
cago, to  the  Piatt  Iron  Works  Co.,  311  Dear- 
horn  St.,  Chicago,  for  a  total  of  $-53,000.  Tbe 
plant  is  to  be  erected  at  the  pumping  station 
located  at  'il'd  St.  and  .Ashland  .Ave.  Detailed 
specifications  published  in  Engineering  Con- 
tracting. 

Following  are  the  low  bids  received  by  B.  J. 
Mullaney,  Commissioner  of  Puldic  Works, 
Chicago,  111.,  for  furnishing,  delivering  and 
erecting  in  place  at  pumping  station,  located  at 
22d  and  Ashland  Ave.,  two  :io  in.  Venture 
meters  with  registering  mechanism  capable  of 
measuring  (i.OOU.OOO  gals,  per  24  hours'  mini- 
mum flow  and  32  gallons  per  24  liours'  maxi- 
nnun  flow  against  8.")  ft.  head.  Simplex  Valve 
&  Meter  Co.',  Philadelphia.  Pa.,  $1,044. 

Following  are  the  low  bills  received  by  B.  J. 
Mullaney.  Commissioner  of  Pubhc  Works, 
Chicago,  ill.,  for  furnishing  and  dcHvering 
to  the  water  works  shops  corporation  ferrules 
as  follows;  (a)  7,."iO0  %  in,  (b)  30(i  1  in., 
(c)  200  iVi  in.,  (d)  2(tli  IV2  in.,  (c)  2  in.,  J.  J. 
Rvan  &  Co.,  104  S.  Jefferson  St.,  Chicago,  (a) 
.■i7  3/111  cts.,  (b)  84  cts.,  (c)  $l..')ii,  (d)  $2.39, 
(c)  $;3.7ti;  Mueller  Mfg.  Co..  (a)  (il  cts.,  (b) 
7^  cts.,  (c)  $1.42,  (d)  $2.4.3.  (e)  $\S9 :  Glau- 
lirr  Brass  Co..  (a)  G0%  cts..  (li)  77  cts.,  (c) 
Sl..")3,  (d)  $2.0.5,   (e)  $4.ii!l. 

Following  are  the  low  bids  received  l)y  P..  J. 
Mullaney.  Commissioner  ■)f  Public  Works, 
Chicago,  111.,  for  furnishing  and  delivering  to 
the  water  works  shopN,  2:ld  St.  and  .\shland 
Ave.,  10  2Vo  in.  double  hydrants  comi)lete,  4 
4  in.  double  hydrants  coniidcte.  4  (iin,  valves, 
4  8  in.  valves,  1  12  in.  valve,  1  Pi  in.  valve,  I 
24  in.  valve,  approximating  2ii  tons.  T.  .-X. 
Cummings,  1338  Clybourn   PI.,  $44.1ii  per  ton. 

Following  are  the  low  bids  received  by  B.  J. 
Mullaney,  Commissioner  of  Pid)Iic  Works, 
Chicago,  111.,  for  furnishing  and  delivering 
special  castings  to  the  water  dei)artment,  speci- 
fications of  which  were  published  in  luigineer- 
ing  Contracting:  Jas.  .\.  Brady  Foundry  Co., 
35th  St.  and  .\shland  .\ve.,  $17.80  per  ton;  V. 
S.  Cast  Iron  Pipe  Foundr.\  Co.,  The  Rookery. 
$49  per  ton. 

Bids  for  cleaning  hydrant  basins  for  year 
1011  were  received  by  B.  J.  Mullaney,  Com- 
missioner of  Public  Works,  Chica.go,  111.     The 


bid  of  Thos.  L.  Doole.-..  Cbicago,  was  lowest 
at  -5!)  cts.  per  basin. 

Following  ;ire  the  low  bids  submitted  to  B. 
J.  Mullaney,  Commissioner  of  Public  Works, 
Chicago,  111.,  for  furnishing  and  delivering 
cast  iron  valve  basin  and  fire  cistern  covers 
to  the  water  pipe  yards  located  at  various 
points  throughout  the  city,  approximately  20n 
tons  will  be  required;  T.  .A.  Cummings  Foun- 
dry Co.,  1.338  Clybournc  PI.,  Chicago,  $2-5.40 
per  ton.     The  contract  has  not  been  awarded. 

Following  are  the  bids  of  the  F\'hr  Con- 
struction Co.,  102  Desplaines  .St.,  Chicago,  111., 
for  constructing  the  reinforced  concrete  floor 
in  the  Roseland  pumping  station,  104th  St.  and 
C.  &  W.  I.  R.  R.  ;     Steel  rods  in  place,  2  !),/|o 


cts.    per   M) 
). ;   :dl   other 


cast 
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h:is     lieen 

.Sanderson, 

1).   V.   S., 


has  ,'iuarded 
,  the  contract  for 
ivorks  sy---lem.  for 

has    secured    the 


cts.  per  lb. ;  steel  rails,  2 
iron  in  place,  2%'  cts.  per 
as  shown  on  plans.  $l.'~^ori 

Indiana. 

®John  W.  Weigel.  at  $(I.Mim, 
awarded  the  contract  b.\  J.  \\  . 
4'reasurer,  Marion  Branch,  \".  11 
National  Military  Home,  lndian:i,  for  machin- 
ery and  materials  fur  imprtivennnl  of  water 
supply  at  the  Soldiers'  Nome,  Bids  were 
opened  March  2-5. 

.A.  T.  Maltby,  t  on^ulting  Ijigincer.  •  ireat 
Xorthern  BIdg.,  Chicago,  li:is  lieen  selected  to 
provide  a  new  and  increased  water  supply  and 
rebuild  the  water  works  plant  for  tbe  city  of 
Peru.  Iiid. 

Iowa. 

®The  citv  of  Corvilon.  1. 
Bosch  &  Gray  of  JopHn.  Al..., 
the  construction  of  a  water  v 
$26,872. 

The  town  of  Aiuta,  la 
services  of  the  W.  K,  Palmer  Co.,  I'-ngineers, 
717  Dwight  Bldg..  Kansas  City,  Alo..  in  con- 
nection with  the  remodeling  of  the  water 
Works  plant  at  that  town,  an<l  the  installation 
of  a  new  municipal  electric  lighting  plant  and 
system.  The  total  appropriation  will  be  ap- 
prrximately  $3ii.<iiKi.  Further  particulars  and 
information  can  be  obtained  from  the  office 
of    the   engineers. 

Louisiana. 

The  City  Commissioners  of  Sbreveport,  La., 
are  considering  a  plan  whereby  the  city  can 
be  furnished  with  a  lictter  water  supply.  It 
is  said  that  the  plan  contemplates  the  expendi- 
ture of  about  $150,000  by  the  water  company 
and  the  pumpiup'  of  water  directly  from  the 
river  to  the   waterworks  plant. 

Maryland, 

^Bids  will  be  received  until  1 1  .1.  111..  April 
26,  by  Board  of  Awards,  Baltimore,  Md..  for 
furnishing  and  delivering  and  erecting  com- 
plete to  the  Water  Board  of  Baltimore,  one 
30,1100,(100  gallon  Vertical  Triple  Expansion 
Pumping  Engine,  two  batteries  of  two  lioilers 
each,  the  necessary  steam  piping  between  en- 
.gines  and  boilers,  and  economizers  for  heat- 
ing the  feed  water,  for  the  Mount  Royal 
Pumping  Station,  Baltimore,  Md.,  according 
to  specifications  which  may  lie  obtained  at  the 
office  of  the  Water  I'jigineer,  City  Hall,  Bal- 
timore,  Aid. 

.All  proposals  must  be  accompanied  li.\'  a 
certified  check  of  the  bidder  drawn  to  the 
order  of  the  Alayor  and  City  Council  of  Bal- 
timore, on  a  clearing-house  bank  I'or  $2.ooo. 
-Alfred  AI.   Qnic-k  is  Water   l-".ngineer. 

The  Cumberl.md.  Aid.,  city  council  on  .April 
4  passed  an  ordinance  fixing  May  16  as  the 
date  for  the  election  to  vote  on  the  $.500,000 
bond  proposition  for  a  new  water  supply. 
Should  the  proposition  carry,  l-'.vitts  creek 
would   be  the  source  of  supjdy. 

Mississippi. 

It  is  reported  that  the  citizen.^  of  Seminary. 
Miss.,  have  voted  the  issuance  of  bonds  in  the 
sum  of  $10,000  for  the  installation  of  .1  water 
works. 

The  citizens  of   P.assfiehl.  Miss.,  on   .April  3 
voted   tbe  issuance   nt    bonds    for    the   purpose 
of   insl.-illing   ,-1   w:itcr   works    system. 
Missouri. 

•J-Pids   will   be   received   until    I   ji.   m.,   .April 
®  indicates  a  contract 


^  indicates  work  now  open  for  bids. 


20,  by  Board  of  Public  Works,  Moberly,  .\lo  , 
for  the  improvement  of  the  water  works.  The 
work  is  divided  in  sections  as  follows :  Sec- 
tion 1.  Two  four-valve  high  speed  automatic 
engines.  Certified  check  $200.  Section  2.  Two 
7.5-KW.  A.  C.  Generators,  2,300  v.  for  direct 
connection  to  above  engines.  Complete  with 
exciters,  etc.  Certified  check  $20o.  Section  3. 
One  2,000,o00-gal.  crank  and  flywheel  pumping 
engine.  Certified  check  $2oO.  Section  1. 
Three  horizontal  high  pressure  return  tubular 
boilers,  125  HP.  each.  Certified  check  $275. 
Section  -5.  One  400-HP.  feed  water  heater  and 
boiler  feed  pumps.  Certified  check  $50.  Sec- 
tion 6.  Heads  for  two  wells  already  sunk. 
.All  motor  <lriven.  Certified  check  $100.  Sec- 
tion 7.  One  switchboard.  Certified  check 
$100.  Section  8.  One  brick  stack  85  ft.  high. 
Certified  check  $100.  Section  9.  Construction 
of  power  house,  construction  of  street  light- 
ing system  and  setting  and  connecting  up  of 
machinery  and  equipment.  Certified  check 
$500.  Rollins  &  Westover  are  Consulting  En- 
gineers.  Beals   Bldg.,  K.ans.is  City,'  Mo. 

Nebraska. 

The  citizens  of  Bridgeport,  Xeb.,  have  voted 
tbe  issuance  of  bonds  to  the  amount  of  $17,- 
000  for  the  purpose  of  putting  in  w:itir  works. 

New   York, 

®Tlie  Board  of  PuVilic  Works  of  Geneva, 
N.  Y.,  has  awarded  the  contract  fi:ir  furnish- 
ing the  water  department  with  a  pump  to  the 
Snow  Pump  Works  of  Butfalo,  N.  Y ..  for  ap- 
proximately $14,000. 

The  Board  of  Trustees  of  the  Village  of 
Honeoye  Falls,  X.  Y.,  called  an  election  on 
April  6  for  the  purpose  of  voting  on  an  ap- 
propriation of  $1,000  for  a  preliminary  inves- 
tigation to  obtain  a  water  supply. 

The  citizens  of  Lancaster,  X^.  Y..  have  voted 
in  favor  of  the  proposition  to  raise  by  taxa- 
tion the  sum  of  $2,000  to  extend  the  water 
mains,  and  to  take  from  the  sewer  fund  the 
sum  of  $12,000  and  place  to  the  credit  of  the 
street    fund   for  paving  purposes. 

The  following  bids  were  received  Alarcb 
31  by  the  Board  of  Contract  and  Supply. 
Troy,  N.  Y.,  for  the  construction  of  the  Mar- 
tin-Dunham reservoir;  Reservoir  Construc- 
tion-AIcDonough  Construction  Co.,  $1.55,278; 
Corliss  Construction  Co.,  $1-58,851  ;  Philip 
Casev,  $174,703;  Brown  &  Lowe,  $18(5,284; 
Powers  &  Mansfield  Co.,  $199,211);  Haggerty 
&  Drummond  Co.,  $214,410,  and  Winston  Con- 
struction Co.,  $21!t.520.  Cast  iron  pipe,  John 
Fox  &  Co.,  $2,1(!3;  Donaldson  Iron  Co..  $2,1-53; 
Charles  Miller  &  Sons  Co.,  $2,138,  and  R.  D. 
AVood  &  Co.,  $1,997.  Valves,  etc..  Ludlow 
Valve  Co.,  $978;  Eddv  Valve  Co..  $1,033,  and 
Rensselaer  Valve  Co..  $1,038.  John  Flynn  Jr., 
Electrical  and  Civil  Engineer,  83  Third  .St.. 
Troy,  N.  Y.,  is  Engineer  in  charge. 

North  Dakota. 

Plans  for  the  proposed  liltratiou  plant  for 
the  city  of  Fargo,  X'.  Dak.,  have  been  com- 
pleted and  submitted  to  the  city  council  for 
its  approval.  The  plant,  inclusive  of  the  head 
house,  filter  beds  and  sedimentation  basins, 
will  be  210  ft.  in  length  and  the  greatest  width 
of  the  building  will  be    170    ft. 

Ohio. 

^I'.ids  will  be  received  by  Director  of  Pub- 
lic Seryice.  ("anton,  O.,  until  April  12  for  the 
erection  of  an  auxiliary  water  works  pump- 
ing station  in  Xavarre  .St. 

®W.  E.  Wynne,  X'illage  Clerk,  Feinb;tnk,  ( )  , 
received  bids  March  20  for  furnishing  and 
layin.g  14,125  ft.  of  4-iii.,  G-in.  and  r2-in.  wa- 
ter pipe,  placin.g  34  fire  hydrants,  bO-l  6-in.  and 
12-in.  valves  and  boxes,  and  16,.500  lbs.  of  spe- 
cial castings.  The  U.  S.  Cast  Iron  Pipe  & 
b'oundry  Co.  received  the  contract  for  fur- 
nishing the  pipe;  the  Bourbon  Copper  &  Brass 
Works  Co.,  for  furnishing  valves  and  boxes, 
.iud  J.  H.  L.  Barr  for  construction  work. 
The  total  cost  is  $14,238. 

.A  bond  issue  amount  of  $106,000  has  been 
introduced  in  the  City  Council  of  Cincinnati, 
().,  to  provide  funds  for  the  construction  of  a 
tunnel  under  the  bed  of  the  Little  Miami 
River  in  connection  with  the  proposed  water 
pipe  extension  to  the  village  of  Mt.  Washing- 
let  recently. 
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ton.  and  also  to  extend  a  12-in.  main  to  Mad- 
isonville. 

Plans  arc  being  laid  by  Superintendent 
George  Cotter  of  the  water  works  depart- 
ment, Springfield,  O.,  to  advertise  for  bids 
for  material  for  the  supply  of  pipe  for  the 
proposed  force  main,  which  is  to  be  laid  from 
the  pumping  plant. 

The  citizens  of  East  Liverpool,  O.,  it  is  re- 
ported, have  voted  the  issuance  of  bonds  to 
the  amount  of  $175,000  for  water  works  im- 
provements. .-K  mechanical  filtration  or  well 
system  is  planned. 

Oklahoma. 

The  citizens  of  Ada.  Okla.,  have  voted  in 
favor  of  the  proposition  of  installing  a  water 
works  system. 

Pennsylvania. 

®0.  E.  Christ,  Ephrata.  Pa.,  at  $11,903,  se- 
cured the  contract  from  the  city  council  of 
.\kron.  Pa.,  P.  D.  Getz,  Clerk,  for  the  erection 
of  a  water  plant,  except  engine  and  pumping 
machinery.  Bids  were  opened  Fcli.  -27.  The 
contract  was  awarded  April  4. 

The  State  Water  Commission.  Harrisburg, 
Pa.,  has  received  applications  for  charters  for 
the  Florin  Water  Co.,  Mt.  Joy  township,  Lan- 
caster Countv ;  Tow^anda  Water  Power  Co., 
Towanda  and  Red  Hill  Water  Co.,  Red  Hill, 
Montgomery  County. 

The  State  Water  Supply  Commission,  Har- 
risburg, Pa.,  lias  approved  a  charter  for  the 
Dickei-son  Run  Water  Co..  of  Dunbar  and 
Franklin  townships,  Fayette  County. 

Advices  from  Johnstown.  Pa.,  state  that  the 
Johnstown  Water  Co.  will  expend  between 
$4,000  and  $-5,000  in  the  remodeling  of  the 
recently  purchased  Robert  Sagerson  property. 
located'  at  the  corner  of  Locust  St.  and  Potts 
PI. 

A  great  deal  of  opposition  has  developed 
to  the  Fahey  bill  now  before  the  House 
Municipal  Corporation  Committee  of  the 
state  legislature,  Harrisburg,  Pa.  The  bill  pro- 
hibits the  use  of  alum  in  filtration  plants  and 
it  is  claimed  that  if  it  is  passed  it  would  put 
many  plants  out  of  commission  and  cause 
'  heavy  expenditures  with  doubtful  benefits.  Out 
of  the  66  plants  now  in  operation  in  the  state 
all  but  five  are  said  to  be  compelled  to  use 
alum. 

Plans  and  specifications  are  being  pre- 
pared by  Chester  &  Fleming,  Consulting  Engi- 


neers, L  iiioii  Hank  Bldg.,  Pittsburg,  Pa.,  for  a 
concrete  lining  for  a  large  circular  masonry 
reservoir  belonging  to  the  Ohio  Valley  Water 
Co.,  at  Bellevue.  Pa.  This  work  will  be  com- 
i)lete   at   an   early   date. 

South  Dakota. 

The  W.  K.  Palmer  Co.,  Engineers,  717 
Dwight  Bldg.,  Kansas  City,  Mo.,  have  been 
engaged  as  engneers  for  the  city  of  Vermil- 
lion, S.  Dak.,  in  connection  with  the  rcmod 
eling  of  the  water  works  system  which  is 
soon  to  be  taken  over  by  the  city,  and  also  in 
connection  with  the  design  and  construction  of 
a  modern  electric  lighting  plant  and  system. 
Particulars  can  lie  had  from  the  office  of  the 
engineers. 

Tennessee. 

.\  bill  has  been  introduced  in  the  legislature 
authorizing  the  city  of  Dayton,  Tcnn.,  to  is- 
sue bonds  in  the  sum  of  not  exceeding  $2.5,000 
for  the  installation  of  waterworks,  but  pro- 
vides that  the  question  shall  first  be  submitted 
to  the  voters  of  the  city. 

The  Sparta  Water  Works  Co.,  Sparta, 
Teiin.,  has  been  sold  to  J.  A.  Wilson.  The 
new  owner  plans  to  make  various  extensions 
and  improvements. 

Texas. 

The  city  of  Eagle  Lake,  Tex.,  contemplates 
municipal  ownership  of  the  present  water 
works  system  owned  by  George  Herder 
of  Eagle  Lake.  A  bond  issue  will  probably 
be  voted  upon  for  water  and  sewer  systems. 

Bids  for  the  construction  of  a  duplicate  wa- 
ter main  across  Galveston  bay  to  supply  the 
city  of  Galveston,  Tex.,  with  water  from  the 
wells  at  Alta  Loma  were  opened  April  3  by 
the  city  secretary.  The  main  will  be  located 
on  the  causeway  and  will  be  1U,766  ft.  in 
length.  The  following  bids  were  received : 
Isaac  Hefferon,  Galveston,  $66,389;  A.  M. 
Blodgett  Construction  Co.,  $70,652;  Kelso  & 
Vautran,  $72,025,  and  A.  L.  Patterson,  New 
Orleans,  La.,  $85,05L 

W.  C.  Teter  of  New  York  City,  president 
and  owner  of  the  Beaumont  Water  Works 
Co..  Beaumont.  Tex.,  has  employed  J.  E.  Gib- 
son, water  works  engineer  of  Philadelohia. 
Pa.,  to  investigate  the  feasibility  of  providing 
a  better  source  of  supply  for  the  mains  and 
pipes  of  the  Beaumont  water  works. 
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Washington. 

^■Bids  will  be  received  until  May  1,  by  F.  E. 
Tily,  Municipal  Clerk,  Peuticton,  B.  C,  for 
the  pipes,  hydrants,  valves,  meters,  and  also 
for  the  construction  of  infiltration  chambers, 
reservoir,  works,  and  excavation  for  and  lay- 
ing of  pipes  for  water  works  system  in  the 
municipality.  Tenders  requested  for  mate- 
rial (1)  pipe,  cast  iron  and  special;  (2)  pipe, 
wrought  iron,  galv. ;  (3)  hydrants,  valves  and 
other  fittings;  (4)  meters;  (5)  steel  pipe, 
lapwelded ;  (6)  and  for  excavation  and  laying 
of  pipes  and  fittings  and  general  construction. 

©Bids  were  received  April  1  by  Nicholas 
Lawson,  Commissioner  Light  and  Water,  Ta- 
coma,  Wash.,  for  constructing  a  concrete  lined 
reservoir  and  for  laying  a  27-mile  pipe  line. 
George  P.  Wright,  California  Bldg.,  Tacoma, 
at  $736,750,  was  awarded  the  contract  for  con- 
structing the  pipe  line  which  will  include  two 
miles  of  riveted  steel  pipe,  25  miles  of  w9od 
stave  pipe  and  27  miles  of  telephone  line. 
Maxham  &  Berne,  221  North  I  St.,  Tacoma, 
at  $287,770,  secured  the  contract  for  construct- 
ing a  110,000,000-gal.  reservoir,  requiring  283.- 
000  yds.  of  excavation  and  25,000  yds.  of  con- 
crete. E.  R.  Preble,  Tacoma,  is  chief  engineer 
of  the  Green  River  Gravity  System. 

The  Centralia,  Wash.,  Water  Supply  Co.  has 
been  sold  to  the  Oregon-Washington  corpora- 
tion. It  is  the  intention  of  the  new  owners 
to  install  a  gravity  system  for  Centralia  and 
Chehalis,  four  miles  apart.  The  water  wdl 
be  taken  from  the  Newaukum  Rjver.  The 
estimated  cost  of  the  system  is  $175,000. 

The  Washington-Oregon  corporation  re- 
cently ordered  more  than  $60,000  worth  of 
pumps,  pi-^e  and  supplies  for  improvements  to 
the  Vancouver  Water  Works.  A  16-in.  pump, 
connected  with  an  electric  motor,  with  a  ca- 
pacity of  pumping  2,000,000  gals,  of  water  in 
24  hours,  was  ordered  for  the  upper  reservoir, 
which  holds  1,250,000  eals.  of  water.  A  12- 
in.  pump  of  the  same  kind  with  a  capacity  of 
1,500,000  gals,  a  day,  was  ordered  for  the 
lower  reservoir.  Eight  miles  of  6,  8,  10  and 
12-in.  pipe  for  new  mains,  and  for  mains  for 
the  f^re  hydrant  system  to  be  installed,  were 
also  ordered. 

Wisconsin. 

®A  contract  has  been  let  to  E.  W.  Van  At- 
kin  of  Richberg.  Wis.,  by  the  town  of  Buhl. 
Minn.,  for  drilling  a  new  village  well  which 
will  be  located  close  to  the  water  plant. 
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Alabama 

•{•Bids  will  be  received  until  8  p.  m.,  .\pril 
19.  by  City  Council,  New  Decatur,  .-Ma.,  for 
furnishing  labor  and  material  for  the  con- 
struction of  sewers  provided  for  under  In> 
provement  Ordinances  Nos.  216  and  217. 
John  Patterson  is  Mayor  and  Henry  Hartung 
is   Clerk. 

4«Bids  will  be  received  until  8  p.  m.,  .^pril 
19,  by  City  Council,  New  Decatur,  .Ma.,  for 
furnishing  labor  and  material  for  the  con- 
struction of  certain  sanitary  sewer  laterals 
provided  for  under  improvement  ordinance 
No.  221.  John  Patterson  is  Mayor  and  Henry 
Hartung  is  Clerk. 

Arizona. 

City  Recorder  Frank  Thomas  of  Phoenix, 
.^riz.,  received  bids  .■'ipril  10  for  the  sale  of 
$325,000  sewer  bmuls. 

Arkansas. 

Arrangements  have  been  completed  for  the 
installation  of  a  sewer  system  in  Berryville, 
Ark.  The  first  section 'will  be  laid  along 
Huntsville  St. 

A  petition  has  been  presented  to  the  city 
council  of  Little  Rock,  .Ark.,  by  residents  of 
the  7th  Ward,  providing  for  the  creation  of 
a  new  sewer  district  in  a  portion  of  the  East 
End. 


California. 

The    city    council    of    Oakland,      Cal, 


has 


called  a  special  election  for  April  14  for  the 
purpose  of  voting  on  propositions  in  four  of 
the  sanitary  districts  created  under  a  new  act 
of  the  legislature  which  provides  for  the 
establishing  of  sanitary  districts  within  the 
limits  of  cities.  Fred  C.  Turner  is  city  engi- 
neer. 

The  Santa  Fe  System  will  shortly  begin  the 
construction  of  a  private  sewer  to  extend  from 
the  railroad  yards  to  Lytle  Creek  in  the  city 
of  San  Bernardino,  Cal.  The  pipe  line  is  to 
be  built  at  the  request  of  the  city  council  to 
make  it  possible  for  the  Santa  Fe  to  deposit 
its  waste  water  in  some  place  other  than  the 
citv  sewer.  The  line  will  be  2,900  ft.  in 
length,  and  will  cost  about  $15,000.  1\1.  C. 
Bryan,   San   Bernardino,   division   engineer. 

Plans  have  been  prepared  for  the  installa- 
tion of  a  sewer  system  in  the  town  of  Terra 
Bella,   Cal.,  including  a  disposal  plant. 

The  board  of  trustees  of  Dixon,  Cal,  lias 
decided  to  call  an  election  on  or  about  May 
2  to  vote  bonds  for  the  construction  of  a  sew- 
er system.  The  plans  and  specifications  have 
been  prepared.  The  system  will  have  a  septic 
lank  anil  disposal  plant.  The  estinialtcl  inst 
is  $40,000. 

The  Town  Trustees  of  Sisson,  Cal,  will 
proceed  immediately  to  call  an  election  for 
the    purpose    of    bonding    to    the    amount     of 


$40,000  for  the  installation  of  a  sewer  sys- 
tem, and  for  the  purchase  of  the  present 
water  system  for  $20,000. 

Colorado. 

The  citizens  of  Leadville,  Colo.,  have  voted 
in  favor  of  the  proposition  to  install  a  munici- 
pal sewer  system.     H    C.   Rose  is   mayor. 

Georgia. 

The  mayor  and  city  council  of  Barnesville, 
Ga.,  have  called  an  election  for  April  18  for 
the  purpose  of  submitting  to  the  citizens  of 
Barnesville  the  question  whether  bonds  to  the 
amount  of  $50,000  shall  be  issued  for  enlarg- 
ing the  water,  light  and  sewerage  systems  and 
for  erecting  new  and  additional  buildings  for 
Gordon  institute. 

Illinois. 

^■Bids  will  be  received  until  8  p.  m.,  April 
17,  by  Board  of  Local  Improvements,  Dolton, 
III,  "for  the  construction  of  sewers.  W.  B. 
Ewing,  1742  Monadnock  Bldg.,  Chicago,  III.,  is 
engineer. 

The  City  Council  of  Canton,  III,  has  passed 
an  ordinance  providing  that  the  proposition 
of  issuing  $10,000  additional  sewer  bonds  bo 
submitted  to  the  voters  at  the  April  election. 

The  city  council  of  Bloomington,  III,  has 
been  petitioned  for  a  vitrified  pipe  sewer  on 
the  following  streets:  Clay,  between  Willard 
-\vc.,    and   Woodland    .Ave. ;    Woodland   Ave., 
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between  Clay  and  Jackson  St.;  Jackson  St., 
between  Woodland  Ave.  and  Davis  St.  Elmer 
Folsoni  is  city  engineer. 

Bids  for  furnishing  and  delivering  250  tons 
(appro.ximate)  of  cast  iron  valve  basin  and 
fire  hydrant  covers  to  the  various  yards  of 
the  water  pipe  extension  department  were 
opened  March  18  by  B.  J.  Mullaney,  Com- 
missioner of  Public  Works.  Chicago,  111.  Five 
bids  were  submitted,  the  lowest  being  that  of 
the  Thos.  A.  Cummin"-s  Foundry  Co.,  1338 
Clybourne    PI.,   at  $25.40. 

Following  bids  were  received  March  23  by 
the  city  of  Wheaton,  111.,  A.  L,  Webster,  City 
Engineer,  for  a  sewer  extension  :  (1)  Radcliffe 
Plumbing  &  Heating  Co.,  Wheaton,  111.;  (2) 
The  Swanson  Co.,  834  N.  Clark  St.,  Chicago. 
111.;  (3)  Chas.  M.  Porter  Co..  702,  84  LaSalle 
St.,  Chicago,  111.;  (4)  G.  Maffioli  &  Son,  Rock- 
ford,  III;  (5)  John  Hayes  Son's  Co.,  Naper- 
ville.  111.;  (G)  H.  G.  Goelitz.  Oak  Park,  111.; 
(T)  Illinois  Engineering  S:  Construction  Co.. 
2047  Ogden  Ave.,  Chicago.  111. 

Furnishing  Pipe: 

1,764   ft.   vitrified  pipe,   per  ft 

50   "Y"    connections 

Trencliing,   laying  pipe  and   Imckfilling.   per  ft... 

221  ft.  of  .i-6  ft.  cut 

1.255  ft.  of  6-7  ft.  cut 

400  ft.  average  8-ft.  cut 

4   manholes,    each 

2   lamplioles,    eacli    

1  flush  tanl<   

Hauling  and   breakage 

Extra    for    cutting   and    replacing   3H    ft.    of    ma- 
cadam   paving    

Totals    


Iowa. 

Plans  and  specifications  have  just  been  com- 
pleted for  the  construction  of  10,340  ft.  of  8- 
in.  sewer  in  Essex,  la.  The  contract  will  be 
let  some  time  in  May.  Delbert  Wheeler  of 
Shenandoah,  la.,  is  engineer. 

No  contracts  were  awarded  by  the  city  of 
Clinton,  la.,  W.  E.  Hayes  city  clerk,  for  the 
necessary  labor  and  material  for  the  recon- 
struction of  certain  sewers  in  District  No.  4. 
Bids  will  again  be  received  in  about  six  weeks. 
The  extent  of  the  work  is  shown  in  the  fol- 
lowing list  of  approximate  tjuantities,  bids  be- 
ing opened  April  4  :  Division  "A" — 1,343  ft. 
30  in.  1%  ring  brick  sewer,  3.>")  ft.  36  in.  pipe 
sewer,  360  ft.  30  in.  pipe  sewer,  1,585  ft.  24  in. 
pipe  sewer.  709  ft.  20  in.  pipe  sewer.  1.636  ft. 
18  in.  pipe  sewer,  1.715  ft.  15  in.  pipe  sewer, 
4,576  ft.  12  in,  pipe  sewer.  3.605  ft.  10  in.  pipe 
sewer,  3,075  ft.  lU  in.  catch  liasin  pipe,  4.200  cu. 
yds.  rock  excavation.  34  manholes,  41  catch 
basins,  63  inlet  basis.  Division  "B"— 300  ft. 
48  in.  2  ring  brick  sewer,  500  ft.  48  in.  1%  ring 
brick  sewer,  400  ft.  42  in.  1%  in.  ring  brick 
sewer.  410  ft.  30  in.  pipe  sewer,  810  ft.  30  in. 
pipe  sewer.  867  ft.  24  ni,  pipe  sewer.  831  ft. 
18  in.  pipe  sewer,  840  ft.  15  in.  pipe  sewer, 
4,148  ft.  12  in.  pipe  sewer.  740  ft.  In  in.  pipe 
sewer.  1.620  ft.  10  in.  catch  basin  pipe.  7.200 
cu.  yds.  rock  excavation.  26  manholes,  10  catch 
basins,  41  inlet  basins.  Division  "C" — 1,220  ft. 
12  in.  sewer  pipe,  -580  cu.  yds.  rock  excavation, 
2  manholes.  Division  "D"— 818  ft.  30  in.  pipe 
sewer,  835  ft.  20  in.  pipe  sewer,  1,093  ft.  18  in. 
pipe  sewer,  438  ft.  15  in.  pipe  sewer,  1.571  ft. 
12  in.  pipe  sewer,  2,820  ft.  10  in.  pipe  sewer, 
818  ft.  10  in.  catch  basin  piin.  2,0110  cu.  yds. 
rock  excavation,  14  manholes,  11  catch  basins, 
18  inlet  basins.  .Ml  Y's,  traps,  slants  and  fit- 
tings arc  inrluflcd  in  the  .iIjovc  quantities. 

Indiana. 

The  Board  of  Pulilic  Works  of  South  Bend, 
Ind.,  has  adopted  preliminary  resolutions  for 
the  following  improvements:  Sewer  on 
Howard  St.;\'rading  <'n  first  alley  west  of 
Catalpa  Ave. ;  pipe  sewer  on  Clover  St. : 
grade,  curb  and  w.'ilks  ..n  Prairie  .Ave,  ;  pipe 
sewer  on  Pipe  St.  ;  sidewalk  on  west  side  of 
South  Michigan  St.,  between  Ewing  and  Chip- 
pewa Aves.:"  grade  "n  Allen  St.,  and  Ewing 
Ave.,  between"  Michit;;in   :ind   Lafayette   Sts. 

Iowa. 

4»Bids  will  be  received  until  8  p.  m.,  April 
S,  by  R.  L.  Taylor.  City  Clerk,  Spencer,  la., 
for  the  construction   of  a   scwcr  commencing 


at  the  present  Water  St.  sewer  and  running 
west  along  the  center  line  of  tth  St.  to  a 
point  where  the  center  line  of  said  4th  St. 
intersects  the  center. line  of  Hough  St.,  a  dis- 
tance of  1,262  ft.  Said  sewer  to  be  8  ft.  7% 
ins.  deep  at  Water  St.  and  8  ft.  6  ins,  deep  at 
Hough  St.  and  to  be  constructed  of  10-in.  salt 
glazed  first  quality  vitrified  sewer  pipe  solidly 
cemented  at  the  joints  and  provided  with  .50 
6-in.  Y  connections,  six  catch  basins  and  three 
man  holes. 

®rhe  city  of  Corydon.  la.,  has  awarded  the 
contract  for  the  construction  of  water  works 
and  sewerage  to  Bosch  &  Gray  of  Joplin,  Mo., 
for  $26,872  and  $16,119  respectively.  Work  is 
to  commence  at  once  and  it  is  expected  to 
have  everything  completed  by  October  1. 

®The  city  council  of  Indianola,  la.,  has  let 
the  contract  for  the  construction  of  4%  miles 
of  sewer  in  the  north  part  of  town,  and  for 
a  septic  tank  to  the  Little  Construction  Co., 
of   Sioux   City,    la.,    for  $24,9.50. 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

$0.11 
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$0.13 
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25.00 

25.00 

25.00 

25.00 

30.00 

20.00 

5.00 

3.50 

4.50 

5.00 

5.00 

6.00 

7.00 

46.10 

60.00 

60.00 

60.00 

50.00 

60.00 

55.00 

9S.00 

20.00 

10.00 

10.00 

10.00 

10.00 

6.60 

10.00 

$1,033 

$1,301 

$1,333 

$1,380 

$1,430 

$1,504 

$1,571 

The  city  council  of  Des  Moines.  la.,  has 
been  petitioned  for  a  sanitary  sewer  on  East 
14th  St..  between  Washington  and  Thompson 
Aves.  The  approximate  length  of  the  sewer 
is   2,000   ft. 

The  city  council  of  Sioux  City,  la.,  has  re- 
jected all  bids  received  for  the  construction 
of  a  storm  sewer  for  the  west  side  in  West 
Fifth  St.,  owing  to  a  misunderstanding  as  to 
the  time  of  entering  the  bids.  The  council 
has  authorized  Councilman  E.  O.  Wesley  to 
readvertise   for  bids. 

The  city  of  Manning,  la.,  again  contem- 
plates the  installation  of  a  sewer  system. 
Plans  have  been  drawn  :ind  estimates  sub- 
mitted to  the  town  council  who  voted  for  the 
sewer    system. 

The  city  council  of  Cedar  Rapids,  la.,  plans 
the  issuance  of  bonds  in  the  sum  of  $20,000 
or  $25,000  for  the  building  of  storm  sewers  in 
the  south  end  of  the  west  side.  P.  P.  Smith 
is   city   engineer. 

The  city  council  of  Clinton.  la.,  intends  to 
repeal  all  former  resolutions  and  notices  in 
regard  to  the  construction  of  the  completion 
of  sewers  in  Sewer  District  No.  4  of  Clinton, 
and  will  not  take  bids  on  April  1  as  contem- 
plated. Bids  will  lie  taken  about  the  2nd  day 
of  May.  This  is  in  consequence  of  providing 
another  plan  of  time  of  p.iymrnt.  R.  C.  Hart 
is  city  engineer. 

Kentucky. 

®The  Louisville  Sewer  Connuission,  Louis- 
ville, Ky.,  has  awarded  the  C.  T.  McCracken 
Co.,  of  Columbus.  O..  the  contract  for  the 
construction  of  three  sewerage  systems  m 
various  parts  of  the  city.  The  three  systems 
have  been  designated  :is  the  Fourth  .\vc.  sew 
er,  extending  from  Hill  St.  to  A  St.:  the 
Twentv-eighth  St.  sewer,  extending  from  Wal- 
nut St'  to  an  allev  north  of  Jefferson  St.,  and 
the  Cedar  St.  sewer,  extending  from  Nine- 
teenth St.  to  Twentieth  St.  The  most  im- 
portant contract  w:is  that  providing  for  the 
construction  of  tlie  Cedar  St.  sewer.  This 
system  w^ill  lie  but  one  block  in  length,  but 
w'ill  be  of  concrete  material,  5  ft.  in  di.ini- 
eter.  The  lowest  bid  was  $10,559.  The  Foiirth 
Ave.  sewer  will  be  a  small  pipe  system.  The 
lowest  bid  was  $2,307.  The  Twenty- eighth 
St.  sewer  also  will  be  a  pipe  system,  a  little 
over  two  Iilock-  in  length.  The  lowest  bid 
was  $;ii,510.  Other  bidders  were:  James  Ferry 
&  Son.  Pittsburg;  James  Duff  Construction 
Companv,  ( "levelaml.  and  R.  1).  Smith  it  Co., 
Edwin    S.    Larson.    L.    W.    Hancock    Ccnipany. 


Henry   Bickel    Company   and    Lynch    &    Eady, 
all  of  Louisville. 

Residents  of  Eastover,  a  suburb  of  Louis- 
ville, Ky.,  are  working  on  plans  for  a  com- 
prehensive sewer  system. 

Louisiana. 

The  board  of  sewerage  commissioners, 
Opelousas,  La.,  was  formally  organized  in 
that  city  on  April  3.  Steps  have  been  taken 
to  submit  the  question  of  a  bond  issue  and  a 
special  tax  in  support  thereof  to  the  property 
taxpayers  of  the  district,  so  that  the  election 
will  be  held  at  an  early  day.  E.  B.  Dubuisson 
is  president ;  William  J.  Sandoz.  secretary, 
and  H.  E.  Estorge,  treasurer. 
Massachusetts. 

•f'Bids  will  be  receiveil  until  3  p.  m.,  April 
17,  by  Committee  on  Sewerage,  Charles  S. 
Holden,  M.  D.,  chairman.  .'\ttlel)orough,  Mass., 
for  furnishing  cast  iron  pipe  and  special  cast- 
ings, including  the  following  approximate 
quantities ;  30-in.,  396  ft. ;  24-in.,  4,860  ft. ;  20- 
in.,  11.388  ft;  18-in.,  1,500  ft.;  16-in.,  -5.52  ft.; 
12-in..  1,368  ft.;  10-in.,  648  ft.;  8-in.,  1,956  ft,; 
186  pieces  of  special  castings  ranging  in  size 
from  a  6-in.  on  8-in.  Y  branch  to  a  24-in.  on 
24-in.  tee  branch— in  all  about  59.06  tons. 
Michigan. 

The  citv  of  Kalamazoo,  Mich.,  has  issued 
bonds  to  the  amount  of  $103,000  for  the  sani- 
tary sewer  and  the  water  service  extensions 
and  the  Gull   St.  bridge. 

The  Board  of  Public  Works  of  Pontiac, 
Mich.,  has  been  petitioned  for  sewers  on  South 
Paddock  St.,  from  Foote  St.,  as  far  as  need- 
ed, and  on  Henderson  St.,  from  Cooley  St., 
to  Huron  St. 

The  Board  of  Health  of  Kalamazoo,  Mich., 
will  probably  take  steps  to  have  the  bond  is- 
sue, which  amounts  to  $25,000  for  the  ensu- 
ing year,  increased  to  $100,000.  The  increase 
is  necessary  on  account  of  the  number  of  pe- 
titions received   for  sanitary  sewers. 

Minnesota. 

•J*Bids  will  be  received  until  8  p.  m.,  April 
17,  by  V.  N.  Roderick,  City  Clerk,  Brainerd, 
Minn.,  for  the  construction  of  a  new  sewer 
in  District  No.  5  in  that  place. 

^•Bids  will  be  received  until  8  p.  m.,  April 
17,  by  V.  N.  Roderick.  City  Clerk,  Brainerd, 
Minn.,  for  the  construction  of  a  new  sewer  in 
Sewer  District  No.  4  in  that  city. 

City  Engineer  T.  F.  McGilvray  of  Duluth, 
Minn.,  has  submitted  his  report  on  the  pro- 
posed Woodland  sewer  to  the  city  council. 

The  Duluth  Engineering  Co.,  61.3-14-15  Pal- 
ladio  Bldg.,  Duluth,  Minn.,  has  prepared  plans 
for  an  intercepting  sewer,  with  purification 
plant,  and  a  storm  water  system  for  the  city 
of  Ely.  Minn.,  to  cost  about  $20,000. 

Missouri. 

The  city  council  of  Cameron,  Mo.,  has 
passed  an  ordinance  authorizing  the  purchase 
of  10  acres  of  land  in  southeast  Cameron 
upon  which  it  is  proposed  to  erect  a  purifica- 
tion plant  for  a  system  of  sewers. 

Arran.gements  have  been  completed  for  the 
installation  of  a  sewer  system  in  Madison. 
Mo.,  and.  it  is  said,  within  a  short  time  work 
will  begin  on  the  construction  of  the  same. 
The  estimated  cost  of  the  system  is  $200,000. 
The  sewer  will  also  care  for  the  sewage  from 
Venice.  B.  H.  Colby,  civil  engineer,  St.  Louis, 
Mo.,  will  have  charge  of  the  work. 

The  citizens  of  Holden,  Mo.,  at  the  regular 
spring  election  on  April  4,  defeated  the  propo- 
sition  lo   establish   sewer   districts. 

The  officials  of  Kansas  City,   Mo.,  contem- 
jilate    installing    an     incinerator.       It     is    also 
proposed  that  the  city  collect  waste  and  gar 
bage    direct    instead    of    letting    the    work    by 
contract. 

The  City  Council  of  Kansas  City,  Mo.,  has 
approved  a  resolution  calling  upon  the  board 
of  public  works  to  proceed  immediately  with 
the  construction  of  a  joint  sewer  in  the 
Brush  Creek  valley  district.  William  Buck- 
liolz  is  chairman  of  the  Hoard  of  Public 
Works. 

The  Des  Peres  Improvement  and  Protective 
.\ssociation,    St.    Louis,    Mo.,    which    was    or- 


+  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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ganizcd  recently,  proposes  to  secure  tlic  con- 
struction of  a  storm  water  sewer  for  the 
River  (Ics  Peres,  for  wliidi  a  bon<l  issue  of 
$-J,oOO.OOO  is  proposed.  Tlic  district  covered 
by  the  association  includes  the  territory  from 
De  Baliviere  and  Goodfolknv  Aves.,  west  to 
the  citv  limits  between  Maple  Ave.  and  Forest 
Park.  "  This  district  includes  Washington 
Heights.  First  and  Second  .Vdditions,  Park- 
view. West  Cahanne  and  Hamilton  place.  A. 
H.    Frederick   is  president  of   the   association. 

The  City  Council  of  Cliillicothe.  Mo.,  has 
instructed  City  Engineer  Broaddus  to  make  an 
estimate  of  the  cost  of  a  sewer  from  the  inter- 
section of  Polk  and  Cherry  Sts..  north  on 
Cherry   for  three  blocks. 

Montana. 

The  State  Board  of  Health  of  .Montana,  at 
Helena  .  has  approved  the  endorsement  of 
Secretary  Tuttle  for  sewer  plants  at  Roundup 
and  Wliitetish,  and  for  water  works  plants 
at  Townscnd  and  Harlowton.  The  proposed 
Billings  sewer  plant  was  rejected.  IJr.  Wil- 
liam Treacy  of  Helena  is  president,  and  Dr. 
T.  D.  Tuttie,  Helena,  is  secretary. 

The  Town  Council  of  Terry.  Mont.,  has 
passed  a  resolution  providing  for  the  sub- 
mission of  the  question  of  constructing  a 
sewer  line  along  Logan  .\vc.  to  the  vote  of 
the  people  at  the  general  election  to  be  held 
April  :!, 

New  Jersey. 

The  town  01  Xuilcy,  X.  J.,  has  decided  to 
enter  into  a  contract  with  the  Passaic  Sew- 
erage Commission  for  participation  in  the 
cost  and  benefits  of  the  proposed  trunk  sewer. 
The  estimated  cost  of  the  seweT  in  $12,2.50,- 
000. 

The  borough  of  Xorth  Plainheld,  N.  J., 
has  decided  to  complete  its  plans  for  the  in- 
stallation  of   sewers   in   Bound   Brook. 

MacArthur  Bros.  Co..  contractors  of  New- 
York  City  and  Chicago,  are  reported  to  have 
made  an  offer  to  the  Passaic  Valley  Sewerage 
Commission,  Xewark.  N.  J.,  whereby  they 
propose  to  build  the  Passaic  Vallev  sewer  for 
$12,235,000. 

The  Township  Committee  of  Millburn,  N. 
J.,  has  passed  a  resolution  favoring  the  sale 
of  a  portion  of  the  joint  trunk  sewer,  of 
which  Millburn  is  a  part  owner,  to  the  bor- 
ough of  Roselle  Park.  The  owners  of  the 
sewer,  besides  Millburn,  are  the  city  of  Ne- 
wark, Summit,  South  Orange,  West  Orange 
and  Irvington.  Roselle  Park  wishes  to  pur- 
chase $15,000  worth  of  capacity  in  the  sewer. 

New  Mexico. 

The  City  of  Kc, swell,  X.  Mex.,  will  lay 
.3,400  ft.  of  8-in.  sewer  down  the  alleys  in 
the  Lea  subdivision,  between  2nd  and  3rd 
and  between  3r(l  and  4th  Sts. 

New  York. 

SThe  contract  for  the  construction  of  the 
52-in.  sewer  in  Lafayette  Ave.,  and  other 
streets  in  the  north  end  of  Niagara  Falls, 
N.  Y.,  has  been  awarded  to  the  Reed-Cod- 
dington    Engineering   Co. 

®E.  A.  Matthews,  21  Park  Row,  New  York 
City,  has  been  awarded  the  contract  by 
George  McAneny,  president  of  the  borough 
of  Manhattan,  X'^ew  York  City,  for  recon- 
structing outlet  sewer  and  appurtenances  at 
the  foot  of  Titth  St.,  East  River,  for  $4,255. 
Bids  were  opened  April  3. 

The  citizens  of  Franklinville,  N,  Y..  have 
voted,  at  an  election  held  March  21,  an  ap- 
propriation of  $600  for  plans  and  specifica- 
tions  for  a  village  sewerage  system. 

At  a  special  election  held  in  Hamburg,  N. 
Y.,  on  March  21.  the  citizens  voted  against 
the  proposition  of  building  a  drainage  sewer. 

The  Committee  of  Sewers  of  the  City  Coun- 
cil of  Huntington.  L.  I.,  has  decided  to  call  a 
public  meeting  for  .■Xpril  17  for  the  purpose 
of  getting  public  opinion  on  the  proposed 
plans  for  the  formation  of  a  sewer  district. 
It  is,  at  present,  plaimed  to  construct  a  dis- 
posal plant  and  a  system  of  mains  covering 
the  highways  of  the  district.  The  district  in- 
cluded extends  from  Prime  .'\ve.  and  Spring 
St.,  on  the  cast,  with  a  spur  to  the  high  and 


primary  schocd  building,  and  top  of  Cold 
Spring' Hill  on  the  west.  The  proposed  plant 
will  cost  approximately  $77,50(1.  Herring  & 
Fuller.  170  Broadway,  New  York  City,  En- 
gineers. " 

The  citizens  of  East  .Aurora,  N.  Y.,  on 
March  21  voted  in  favor  of  the  proposition  of 
issuing  bonds  to  the  amount  of  $100,000  for 
the  installation  of  a  disposal  plant  and  sewage 
system.  .Alfred  Brotherhood  is  town  trus- 
tee. 

.>\n  election  is  contemplated  in  Kenmore.  N. 
Y..  for  the  purpose  of  voting  on  the  proposi- 
tion of  building  a  sewer  system  at  an  es- 
timated cost  of  $55,000. 

.Advices  from  Syracuse,  N.  Y.,  state  that 
the  governor  has  signed  the  intercepting  sewer 
bonding  bill  w-hich  permits  the  city  $350,000 
additional  on  its  sewer  and  creek  improve- 
ments, and  also  provides  for  certain  changes 
in   the   metliod   of   selling   the   bonds. 

North  Dakota. 

®Tlie  City  Commission  of  Minot,  X.  Dak., 
has  awarded  the  contract  for  tlie  construction 
of  the  North  Side  sewer  system  to  G.  W. 
Kemper  of  Minot  for  $29,926.  Other  bidders 
w-ere:  lUstrup  &  Olson  of  Minneapolis,  Minn., 
$31,854;  G.  W.  Haggert  of  St.  Paul,  Minn., 
$31,327;  C  II.  Porrilt,  Fargo.  X.  Dak..  $31,- 
•550,  and  Magce  Johnson  of  Minneapolis, 
Minn.,  $31,400. 

Ohio. 

^Bids  will  be  received  until  noon.  April 
17.  by  Board  of  Public  Service,  Dayton,  O., 
for  the  construction  of  the  following  sanitary 
sewers :  District  No.  9  territory  lying  north 
of  Victor  St..  District  No,  6,  Lakeview  Ave., 
from  Germantown  St.  to  new  corporation  line. 
W.  A.  Budroe  is  Clerk  of  the   Board. 

^Bids  will  be  received  until  noon,  .\pril  14, 
by  Director  of  Public  Service,  Coluiubus,  O., 
for  the  grading  and  paving  of  a  number  of 
streets  and  the  construction  of  several  sew- 
ers throughout  the  city.  H.  S.  Holton  is 
Director  and  D.  A.  Jones  is  Clerk. 

^Bids  will  be  received  until  3  p.  m,.  April 
17,  by  Committee  on  Sewerage,  C.  S.  Holden, 
M.  D.,  chairman,  Attleborough,  ]\Iass..  for 
furnishing  manhole  collars  and  covers.  J.  J. 
Valkenburgh  is  engineer. 

©Service  Director  Sundmaker  of  Cincinnati, 
O..  has  awarded  Charles  L.  Wright  the  con- 
tract for  the  construction  of  a  sewer  in  Po- 
tomac Ave.,  and  adjacent  streets  for  $8,544. 
and  the  Connelly  Construction  Co.,  the  con- 
tract for  the  construction  of  a  sewer  in  West 
8th    St.,   for  $7,.353. 

®The  Board  of  Control  of  Hamilton.  O., 
has  awarded  the  contract  for  a  sanitarv  sewer 
on  South  C  St.,  to  W.  H.  Louthan  for  $2,049. 
The  Citv  Council  of  Girard,  O.,  has  passed 
an  ordinance  providing  for  the  construction 
of  storm   sewers   in  District  No.  3. 

T.  B.  Husband  was  the  lowest  bidder  for 
the  construction  of  bridge  work,  per  report 
\o.  —  storm  sewer,  Elmyra  Road.  Warrens- 
ville  township,  for  which  bids  were  received 
April  5  by  John  F.  Goldeidiogen,  clerk,  county 
commissioners,  Cleveland,  O. 

The  City  Council  of  Marysville,  (),.  has 
selected  Consulting  Engineer  E.  A.  Kemm- 
ler  of  Columbus,  O.,  to  prepare  plans  and 
specifications  for  the  proposed  sanitary  sew- 
erage. 

Oklahoma. 

®The  following  contracts  have  been  award- 
ed by  the  city  of  Duncan,  Okla.,  in  connec- 
tion with  the  proposed  sewerage  system  to  be 
installed  in  that  citv :  W.  S.  Dickev  Clav 
Mfg.  Co.,  St.  Louis.  Mo.,  pipe.  $ln,4iU  ;  Chas. 
M.  Keer,  Oklahoma  City,  Okla.,  ditching  ma- 
chine, $3,450;  Union  Iron  Works,  El  Reno, 
Okla.,  castings  for  manholes  and  lamp  holes, 
$808;  Malone  Brick  Co.,  Duncan,  135,000 
brick,  $1,012;  W.  S.  Dickey  Clay  Mfg.  Co.. 
four  flush  tanks  at  $21  each,  and  four  regula- 
tors at  $4  each.  All  bids  for  building  man- 
holes were  rejected  and  will  be  readvertised. 

The  City  Council  of  Tulsa.  Okla..  has 
I)assed  an  ordinance  creating  a  new  sewer 
district  to  be  known  as  District  No.  27.  which 
includes    27    blocks.      District    No.    27%    was 


also  created,  which  comprises  block  82  of  the 
original  town. 

Advices  from  Stillwater,  Okla.,  state  that 
an  election  was  held  in  Yale  on  .'\pril  3  for 
the  purpose  of  voting  on  the  issuance  of  bonds 
to  the  amount  of  $25,000  for  the  installation 
of  a  water  works. 

Oregon. 

.\\\  election  will  be  held  in  llillsboro.  Ore., 
on  .April  17  for  the  purpose  of  voting  on  a 
new  charter  to  permit  the  installation  of  a 
.sewer  system. 

City  Engineer  Bush  Davis  of  Newport, 
Ore.,  has  submitted  plans  of  the  proposed 
sewer  system  to  the  city  council.  .An  election 
will  soon  be  bold  to  vote  on  the  proposition 
of   installin-'   the   .system. 

.Advices  from  Portland,  Ore.,  are  to  the 
effect  that  the  contract  will  soon  be  let  for 
the  construction  of  the  Brooklyn  sewer 
branch,  Rhine  St.  sewer.  This  branch  of  the 
Brooklyn  sewer  system  between  Holgate  and 
Powell  Sts.  connects  with  the  south  Brook- 
lyn branch  on  East  16th  and  Rhine  Sts.  it 
runs  northeast  along  the  Powell  Valley  road 
for  some  distance,  supplying  a  large  district. 

Pennsylvania. 

^Bids  will  Ix-  received  until  April  19  by 
West  X'ew  York  Improvement  Co..  112  Xorth 
Broad  St.,  Philadelphia,  Pa.,  for  furnishing 
all  of  the  material  and  constructing  a  system 
of  sewers,  grading  streets  and  sidewalks  and 
completing  the  same.  Oro  J.  Darling,  17th  St. 
and  Bergenline  .Ave.,  West  New  York,  N.  J., 
is  engineer. 

,A  committee  of  the  city  council  of  West 
Middlesex,  Pa.,  has  been  named  to  go  to  New 
Wilmington  and  make  inquiries  as  to  the  cost 
and  the  maintenance  of  the  new  sewage  dis- 
posal plant  that  has  been  installed  there  with- 
in' the  past  year,  with  a  view  to  installing  a 
similar  one  in  West  Middlesex. 

It  is  reported  that  the  City  Engineer  of  Mc- 
Keesport,  Pa.,  will  have  the  plans  completed 
by  May  15.  for  the  construction  of  the  Eighth 
ward  sewers.     H.  S.  .Arthur  is  Mayor. 

Mayor  .Meals  of  Harrisburg,  Pa.,  has 
signed  the  ordinance  passed  by  the  city  coun- 
cils authorizing  the  building  of  the  river  front 
intercepter  and  the  Paxton  creek  improve- 
ments. The  ordinance  provides  that  a  con- 
sulting engineer  shall  be  secured  to  help  the 
plans  for  the  sewer,  and  that  his  compensa- 
tion shall  not  be  more  than  $3,000.  M.  B. 
Cowden  is  city  engineer. 

The  Chairman  of  the  Highway  Committee 
of  York,  Pa.,  on  March  21,  was  authorized  to 
advertise  for  bids  for  the  laying  of  a  sewer 
on  Richland  Ave.,  from  Market  St.  to  Prin- 
cess St.,  and  to  ask  for  bids  for  the  repair 
of  such  asphal-paved  streets  where  guaran- 
tees have  expired. 

.Albert  F.  Danxin  of  Darby,  Pa.,  special  en- 
gineer employed  by  the  Borough  of  West 
Chester,  Pa.,  is  engaged  in  preparing  speci- 
fications for  the  new  sewer  plant  for  the  bor- 
ough. The  revised  plans  have  been  endorsed 
by  State  Health  Commissioner  Dr.  Samuel  G. 
Dixon.  The  work  will  probably  be  started  on 
the  borough's  property,  in  West  Goshen  and 
East  Bradford,  on  what  was  formerly  the 
Benjamin  Place  farm,  where  the  disposal 
plant  and  septic  beds  are  to  be  located.  The 
main  sewer  to  the  plant  will  pass  through 
the  hill  north  of  the  Corcoran's  stone  quar- 
ries, and  on  the  Strasburg  road  to  West  Ches 
ter.  There  will  be  a  tunnel  bored  through 
the  hill,  a  considerable  distance.  Sewage,  it 
is  said,  can  be  run  to  the  beds  by  gravity  from 
about  one-half  of  West  Chester,  north  of 
Gay  St.  The  other  half  will  be  drained  to 
a  proposed  plant  at  "Point  of  Rocks,"  near 
Eachus'  mill,  south  of  West  Chester,  where 
it  is  intended,  it  is  said,  to  erect  another  dis 
posal  plant   later. 

Rhode  Island. 
®F.  H.  Gammino  of  Providence.  R.  I.,  has 
been  awarded  the  contract  by  the  highway 
cotumittce.  Putnam.  Conn.,  for  Sewer  Con- 
tract No.  5,  the  work  including  600  ft.  of 
24-in.  vitrified  sewer.  300  ft.  of  20-in.  vitrified 
sewer,   1,080   ft.   of   15-in.   vitrified   sewer.  600 


»!•  indicates  vi-ork  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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ft.  oi  12-in.  vitrified  si„.;,  IJOo  ft.  of  lH-iii. 
vitrified  sewer,  7,90il  ft.  nf  8-in.  vitrified  sewer, 
and  31  manholes.  Bids  were  opened  Marcli 
24.     The  contract  price  is  $!l,91(). 

South  Dakota. 

The  City  Commissioners  of  Huron,  S.  Dak., 
have  rejected  all  bids  received  for  the  exten- 
sion of  the  9th  and  .•)r<I  St.  sewers.  The  work 
will  be  re-advertised. 

An  election  wiU  In-  luld  in  Madison,  S. 
Dak.,  on  April  18  fop  ilu-  purpose  of  voting 
on  the  proposition  of  issuing  bonds  in  the 
sum  of  $65,000  for  the  installation  of  a  sewer- 
age system.  Plans  and  specillcations  for  this 
work  are  now  practically  conii)lete,  and  should 
the  proposition  be  voted  upon  favorably  at  the 
election,  bids  will  be  asked  and  the  work 
pushed  as  rapidly  as  |)ossible.  The  Missouri 
Valley  Engineering  Co.,  .Mitchell,  S.  Dak.,  is 
consulting  engineer. 

Tennessee, 

.■\n  enabling  act  will  be  presented  to  the 
legislature  by  the  city  of  Kno.wille,  Tenn., 
for  passage  which  provides  for  an  issue  of 
bonds  for  $12o,000  to  be  used  for  the  purpose 
of  constructing  a  sewer  along  the  banks  of 
Third  Creek,  from  tlie  Suutlum  railway  to 
t!ie    river. 

Texas. 

®Truehart  &  Jackson  of  ,San  .Antonio,  Te.x.. 
have  been  awarded  the  contract  for  the  in- 
stallation of  the  city  of  Beeville's,  Tex., 
sewer  svstem  for  which  bonds  in  the  sum  of 
$30,000  have  been  sold. 

The  Committee  of  Citizens  nf  Longview, 
Te.x.,  appointed  to  confer  witli  the  owners  of 


the  sewerage  system  witli  reference  to  pur- 
chase by  the  city,  li;ive  <iecided  that  the  fig- 
ures of  J.  M.  Walker,  president  .and  general 
manager  of  the  sewerage  company,  of  $2T,.')00, 
are  reasonablcand  .'idvised  the  council  to  pur- 
chase the   system. 

West  Virginia. 

The  City  Council  of  .Moimdsville,  W.  Va., 
has  awarded  the  contract  for  constructing  a 
complete  system  of  sanitary  and  surface  sew- 
erage for  the  city  to  B  F.  Sweeten  &  Son 
of  Camden,  N.  J,,  for  ,$121,180.  Other  bids 
received  were:  Henning  Vineyard  Co., 
Evansville,  Ind.,  $222,012:  Thornev  Pietro,  of 
Morgantown,  W.  Va.,  $14.'),l)43 ;  Whiting  Mid- 
dleton  Construction  Co.,  Baltimore,  Md., 
$268,217;  P.  J.  Kerns,  of  Kno.xville,  Tenn., 
$162,965;  J.  B.  McCIeans,  Newport,  Ky.,  $174,- 
087;  Van  Meter  Construction  Co.,  Steuben- 
ville,  Ohio,  $132,215  :  .Althous  Construction  Co., 
St.  Louis,  Mo.,  $2iil.(in9:  Trainer  &  Scanlon, 
Huntington,  West  Va.,  $160,562;  James  Fer- 
ry &  Sons,  Pittsburg.  $l."w,.Vi(l;  Rosscr  &  Ma- 
loney,  Bellaire,  Ohio,  $147,511;  Cantrel  Con- 
struction Co.,  Pittsburg.  $165,000;  M.  O'Heron 
Co.,  Pittsburg,  $196,608;  Jolm  W.  Stringer, 
Ravland,  Ohio,  $148,726:  Thomas  W.  Savage, 
Parkersburg,  W.  Va.,  $149,932;  W.  H.  &  C. 
F.   Thompson,   Baltimore.   Md  .  $174,692 

Wisconsin. 

^Bids  will  be  received  until  .\pnl  15,  b.\' 
City  Council  of  Kenosha,  Wis.,  for  the  con- 
struction of  a  trunk  sewer  estimated  to  cost 
$105,0(10.  J,,hn  W.  Alyord,  Hartford  Bldg.. 
Chicago,   111.,  is   Consulting  Eneineer. 

®The  Board  of  Public  Works  of  -\ppleton. 
Wis.   has    aw.-irded   Julius   Walte   tlie   contract 


for  the  construction  of  the  sewer  on  Bruecke 
St.,  which  is  to  be  about  18  ft.  deep  and  run 
940  ft.  with  15-in.  vitrified  clay  and  221  ft. 
of  14-in.  cast  iron  pipe.  The  contract  price 
is  $2,886. 

®The  contract  for  the  construction  of  a 
sewer  system  in  Evansville,  Wis.,  has  been 
awarded  to  Robert  Nelson  of  Racine,  Wis., 
for  $16,459.  The  work  is  to  be  completed  bv 
Nov.   1. 

®Thc  City  Council  of  Burlington,  Wis.,  P. 
J.  Hurtgen,  City  Engineer,  has  awarded  tlie 
contract  for  the  construction  of  sewers  in  the 
city  to  C.  E.  Reed  of  Burlington  at  the  fol- 
lowing hid:  bids  being  opened  March  24:  1,250 
ft.  15-in.  vitrified  pipe,  $.45  per  ft. ;  938  ft.  12- 
in.  vitrified  pipe,  $.34  per  ft.;  518  ft.  10-in. 
vitrified  pipe,  $.28  per  ft.;  290  ft.  8-in.  vitri- 
fied pipe,  $.25  per  ft. ;  seven  manholes,  $23 
each  ;  18  10-in.  %  bend,  $3  each  ;  total  amount 
of  hid,  $1,110. 

Canada. 

•{•Bids  will  be  received  until  noon,  .April  21, 
l)y  City  Commissioners,  Saskatoon,  Sask.,  for 
the  following  material:  Contract  No.  89,  fur- 
nishing cast  iron  pipe  and  specials ;  contract 
No.  90,  furnishing  fire  hydrants,  gate  valves 
and  valve  boxes;  contract  No.  91,  furnishing 
sewer  pipe  and  junctions;  contract  No.  92, 
furnishing  manhole  frames  and  covers.  Spe- 
cifications, instructions  to  bidders,  general  con- 
ditions, forms  of  tender,  and  forms  of  agree- 
ment may  be  seen  at  the  office  of  the  City 
Engineer,  Saskatoon. 

.Advices  from  Toronto,  Out.,  are  that  bids 
are  to  be  called  for  at  once  for  the  construc- 
tion of  a  sewage  plant  at  North  Toronto.  T. 
.Aird  "Murray,  Toronto,   is  Engineer. 


BUILDINGS.   DOCKS.   DREDGING,   SUPPLIES.  ETC. 


Alabama, 

+Bids  will  be  received  until  2  p.  m.,  April 
28,  Room  25,  Potter  Bldg.,  Birmingham,  Ala., 
for  the  erection  of  a  mine  rescue  station  build- 
ing on  a  lot  situated  in  the  West  End  Bir- 
mingham. 

Alaska. 
_4'Bids  will  be  received  until  11  a.  m..  May 
2i,  by  Commanding  Officer.  U.  S.  Marine  Bar- 
racks, Sitka,  Alaska,  for  a  wharf,  trestle,  etc., 
at  the  U.  S.  Naval  coal  depot,  Taponski  Island. 
Sitka,  Alaska. 

Arizona, 

^Bids  will  lie  received  uiiul  ■'>  \t.  111..  May 
19,  by  James  Kno.x  Taylor,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D. 
C,  for  the  construction,  including  plumbing, 
gas  piping,  heating  apparatus,  electric  conduits 
and  wiring,  of  the  V.  S.  Post  Office  and 
Court  House  at  Phceni.N.   Ariz. 

California. 

^Bids  will  hi'  received  until  2  p.  m.,  .April 
27,  by  Department  "f  Interior,  Office  of  In- 
dian Affairs,  R.  G.  Valentine.  Commissioner, 
Washington,  D.  C,  for  employes'  quarters, 
Greenville  School,  Cal. 

®J.  C.  Franks  Dredging  Co.,  .San  l-'ranciscri., 
Cal.,  has  been  awarded  the  contract  for  dredg- 
ing about  100,000  cu.  yds.  of  material  from 
Redwood  Creek  for  the  U.  S.  Government. 

The  Tunnel  Committee  of  the  City  of  .Ala- 
meda has  applied  to  County  Supervisors  at 
Oakland  for  a  $3,506  appropriation  for  the 
securing  of  preliminary  data  regarding  the 
building  of  the  tunnel. 

Board  of  Harbor  fomniissioners  of  Los 
-Angeles  has  approved  pl;ins  of  Homer  Hamlin, 
City  Engineer,  for  filling  Main  and  Canal  Sts. 
and  Broadway  and  tlie  private  property  be- 
tween these  streets  fniin  Sixth  to  Front  St.. 
at  Wilmington.  The  plan  is  to  use  the  ma- 
terial dredged  from  in  front  of  city  waterfront 
land  and  place  it  on  the  low  spots  in  the  busi- 
ness portion  of  Wilmington.  It  is  estimated 
that  the  damage  to  private  property  will  be 
about  $25,01111  and  that  it  will  cost  about  $60,- 
000  to  do  the  dredging. 


L,  .A.  Thompson  has  applied  to  the  C.  S. 
War  Department  for  permission  to  construct 
a  pleasure  pier  in  the  city  of  Santa  Monica 
extending  from  the  southerly  line  of  Ray- 
mond avenue  to  the  southerly  line  of  Kin- 
ney street,  and  extending  4<I4  ft.  into  the  ocean 
from  the  high  water  line. 

Colorado. 

The  trustees  of  the  Myron  Stratton  Home 
for  the  Poor,  Tyson  S.  Dines  of  St.  Louis, 
AIo.,  and  Dr.  D.  H.  Rice  and  William  Lennox 
of  Colorado  Springs,  have  signed  a  contract 
with  George  Edward  Barton,  Colorado 
Springs,  to  prepare  the  plans  for  the  home. 
The  home  will  be  erected  at  an  initial  cost 
of  $1,000,000.  This  will  include  various  liuild- 
ings  and  improvements  on  the  site  of  the  old 
Broadmoor  dairy.  The  trustees  a  year  ago 
bought  3,500  acres,  including  Broadmoor  town- 
site,  hotel,  casino  and  water  system. 

District  of  Columbia. 

+Bids  will   be  received   until    11   a.   m  .  June 

3.  by  R.  C.  Hollyday,  Cbki  of  Bureau  of 
Yards  and  Docks,  Navy  Department,  Wash- 
ington, D.  C,  for  two  electrically  operated 
rtoating  cranes,  complete,  one  for  the  V.  S. 
Xavy  yard.  Boston.  Mass.,  .iiid  the  other  f.T 
the  U.  S.  Xa\':il  ^Uilion.  I'eari  ll.irlic.r,  Ha 
waii. 

^Bids  will  be  received  nnlil  noon,  .\pril  25. 
bv  Lieut.  Col.  W,  C.  LangfiU,  U.  S.  F.iigineer, 
920  17th  St.,  N.  W.,  Washington,  I).  C,  for 
furnishing  and  delivering  260  tons,  more  or 
less,  special  iron  castings  and  bolts. 

^Bids  will  be  received  until  .Ai)ril  25,  by 
Capt.  F.  C.  Boggs.  General  Purchasin.g  Offi- 
cer, Isthmian  Canal  Commission,  Washington, 
D.  C,  for  furnishing  under  circular  <i27  chain, 
milling  cutters,  spiral  end  mills,  machine-  bii^, 
reamers  and  slitting  and  band  saws. 

•|«Bids  will  be   received   until  2  p.   m..   May 

4,  by  Commissioners  District  of  Columbia, 
Washington,  D.  C,  for  furnishing  during  the 
fiscal  year  beginning  July  1,  1911  and  ending- 
June  .30,  1912,  as  follows:  .Stationery,  print- 
ing, furniture  and  housefurnishings,  hardware 
and  tinware,  miscellaneous   (photographic  suji- 


plies,  ru])ber  stamps,  flags  and  athletic  goods)  ; 
plumbing  supplies;  groceries  and  provisions; 
boots  and  shoes;  drugs  and  chemicals;  glass, 
paints  and  oils ;  lumber ;  meats,  fish  and  poul- 
try;  dry  goods,  electrical  supplies;  ice;  fuel; 
saddlery  and  wheelwright  supplies;  kinder- 
garten supplies ;  laundry  work ;  automobile 
supplies,  and  for  the  purchase  of  waste  paper 
during  the  period  named. 

^Bids  will  be  received  until  10:30  a.  m., 
.May  27,  by  Capt.  F.  C.  Boggs,  General  Pur- 
chasing officer.  Isthmian  Canal  Commission. 
Washington,  D.  C,  for  miter  gate  moving  ma- 
chines, miter  forcing  machines,  and  electric 
motors  for  same  lock  gates. 

•{•Bids  will  be  received  until  2  :.30  p.  m., 
,\pril  27.  by  Capt.  F.  C.  Boggs,  General  Pur- 
ch;isin,g  Officer,  Isthmian  Canal  Commission, 
Washington,  D.  C,  for  the  furnishing  equip- 
ment necessary  to  completely  equip  the  me- 
chanical filters  at  Gatuii. 

•{•Bids  will  be  received  until  2  p.  m.,  April 
25,  Iiy  Treasury  Department,  Office  of  General 
Su|)ply  Committee,  Washington,  D,  C,  for 
furnishing  supplies  for  the  fiscal  year  of  1912. 
Bids  were  opened  March  30  by  the  (ieneral 
Purchasing  Officers,  Isthmian  Canal  Cominis- 
sicin,  \\'ashington,  D.  C,  tor  furnishing  three 
p.'iirs  of  emergency  dams  at  the  upper  locks 
of  Gatun,  Pedro  Aliguel  and  Mira  Flores.  The 
bids  received  were  as  follows :  U.  S.  Steel 
Products  Co.,  3(»  Church  St.,  New  York, 
dams  at  Gatun  Locks,  $811,419;  dams  at 
Pedro  Miguel  Lock.  $><11,41!);  dams  at  Mira 
Flores  Locks.  $749,:!91.  Pennsylvania  Steel 
Co.,  Sieellon,  Pa.,  dams  at  Gatun  Locks,  $^^23.- 
251;  dams  at  Pedro  Miguel  Lock,  $<S-2:i,-251 ; 
dams  at  Mira  Flores  Locks,  $75(),118.  Mc- 
Clintick-.Marshall  Construction  Co.,  Pittsburg, 
I'a.,  dams  at  Gatun  Locks,  $781,875;  dams  at 
I'edro  .Miguel  Lock.  $781,875:  dams  at  Mir:i 
1-Inres   Locks,  $715.1122. 

Georgia, 

•{•Bids  will  be  received  until  May  I,  by  Capt. 
Charles  D.  Winn,  Constructing  Quartermas- 
ter, Fort  Screven,  Ga.,  for  furnishing  and  de- 
livering al  the  fort  door  and  window  screens 
for  quartermaster's  store  house  and  for 
civilian   employes'  <piarters. 


®  indicates  a  contract  let  recently.  4*  indicates  work  now  open  for  bids. 
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u-„.aii  30,000  ft.  B.  M.,  2".xr2".  $26.00  per  M. ;  5,000                                  Louisiana. 

,          ,  ,,               A     -1  ft.   B.   M.,  5,000   ft.   B.   M.,  4"x4",  $22.00  per          ®-p,,g    Texas    Building    Co.,    Fort    Worth, 

^.Bids  will  be  received  until  H  a_m..  April  m.  ;  5,000  ft.  B.  M.,  4".x6",  $22.00  per  M. ;  25,000      ^         ^as  been  awarded  the  contract  at  $180,- 

29,   by   R    C    Hollyday.   Chief  of   Bureau  of  f,    g    m.,  1"x4",  6  ft.,  8  ft.,  10  ft.,  or  12  ft        jgg  '  ^^  constructing  a  parish  court  house  at 

Yards   and   Docks,    Navy   Department,  Wash-  j^^^^  ^25.00  per  M.    All  lumber  to  be  No.   1       r  ^^g  Charles    La 

ington,  D.   C   for  six  4o0  H.   P.  water  tube  rough,  common   Norway  Pine,  and  to  be  de-                             '          Maine 

boilers,   equipped   with   oil  burning  apparatus  Ijvered    in    commercial    lengths    up    to    18    ft.                          .,    ,             .      ,  '      .,  ,,               ,, 

superheaters,  a  flue  and  stack,   furnished  and  j^^^      ^^  desired                                                               4*Bids  will  be  received  until  11  a.  m..  May 

installed    at   the    central    power    plant    at    the  Proposals  for  furnishing  and  delivering  ten      2,  by  Capt.  G.  O.  Hubbard,  Constructmg  Quar- 

United    States    naval    station.    Pearl    Harbor,  storage  tanks  were  received  and  opened  March      termaster,    Portland,    Me.,    for    the    construc- 

Hawaii.                                                                  .  23  by  B.  J.  Mullaney,  commissioner  of  Public      tion   of   a   landing    stage    for   boats    at    1-ort 

^.Bids  will  be  received  until  11  a.  m.,  April  y^^rks,  Chicago,  111.    The  lowest  bid  received      Lyon,  Me. 
29,   by   R.   C.   Hollyday,   Ch\ei   of    Bureau  ot  ^^^  $225.00  each,  and  was  submitted  by  the                                Massachusetts. 
Yards   and   Docks,   Navv   Department,    Wash-  .,,       r.ravor  Tmk-  Cn    -'IT  I  i  S.tI1i<  St     Chi-           .       .                 ,     .         •,                a     -i   on       , 
ington.  D.  C,  for  furnishing  one  3,000  cu.  ft.  ^J";  y.^^"   ^'""^  ^°'  -^'   ^''  ^'^"^   ^'-  "-"'           4-Rids   are   asked   until   noon    .\pnl   29,    a. 
air   compressor   with    intercooler.    aftcrcooler  "8°'                   .      t_^:__.                                        noted   m  our  last  issue,  by   Col.   Frederic    V. 
and  air  receiver  for  the  central  power  plant,  Indiana.                                       .^^bott,    U.    S.    Engineer     2o    Pemberton    Sq 
U    S    naval  station    Pearl  Harbor,  Hawaii.  ^.Bids  will  be  received  umil  10  a.  in.,  .^pril      Boston,    Mass.,    for    dredging    in    Weymouth 
'y  .   ,  21,  by  Trustee  of  Linlawn,  Wabash,  Ind.,  for       Fore    River,    Mass.     The   work   is   located    m 
laano.  ^j^^    construction    of   an   addition    to   Linlawn      Wevmouth    Fore    River    below    Quincy    Point 
4«Bids  will  be  received  until  10  a.  m.,  June  school.     B.  F.  Hubbard  is  Trustee.                          Bridge   and   extends   for   a  distance   of   about 
1,  bv  U.  S.  Reclamation  Service,  605  Federal  ®xhe  W.  H.  Schott  Co.,  39  Jackson  Blvd.,      7,500  ft.  down  stream  from  a  point  about  500 
Bldg.,  Los  Angeles,  Cal.,  for  the  enlargement  Chicago.  111.,  has  been  awarded  contracts  for      ft.  below  that  bridge.     The  estnnated  quantity 
of  the  Main   South  Side  Canal,  between  sta-  building  central  station  heating  plants  at  Ko-      of   material    to   be    removed    to   complete   the 
tions  789  and  799,  near  Boise,  Idaho,  involv-  komo,    Ind.,   and   Terre   Haute,   Ind.     Orders      work  is  267,000  cu.  yds.     The  material  is  be- 
ing the  excavation  of  about  13,000  cu.  yds.  of  for  the  Kokomo  work  are  now  being  placed,      lieved  to  be  mud,  sand  and  gravel. 
material.     For  particulars  address  the   U.   S.  but   orders    for   the    Terre    Haute    work   will          Plans  are  under  way  for  the  development  of 
Reclamation    Service,    Washington,   D.    C.   or  probably  not  be  ready  until  May.                              a  tract  of  land  at  Nantucket  called  Kimberma. 
Boise,   Idaho.  The  Evansville  &  Terre  Haute  R.  R.,  J.  C.      The  construction   work  includes  the  building 
Illinois.  Muir,  general  superintendent,  Evansville,  Ind.,      of  a  concrete  sea-wall,  streets  and  granolithic 
,  „.  ,        .,,  ,             •      ,  '      -1  o               »/r  is  reported  to  be  planning  to  have  work  started      walks  and  a  bathing  pool  or  lagoon.     E.  B.  & 
^.Bids  will  be  received  until  6  p.  m.    May  ^j^j^  ^.^^^  ^^  ^^^   construction  of   large   ship-      C     L.    Hayward,    62    School     St.,     Brockton, 
li,  by  James  Knox  Taylor,  Supervising  Archi-  „;„„  "docks  on  the  Ohio  River  at  Evansville.      Mass.,  are  the  engineers, 
tect.    Treasury    Department,    Washington,    D.  Mir-Viio-an 
C,    for   the   construction    complete,    including  Kansas.                                                                     iviicnigan. 
plumbing,  gas  piping,  heating  apparatus,  elec-  ^Bids  will  be  received  until  10  a.  m.,  .\pril          ^.Bids  are  asked  until  3  p.  m.,  April  24,  by 
trie   conduits   and  wiring,  of   the   U.    S.    Post  17_  bv  Constructing  Quartermaster,  Fort  Riley,      Col.    C.    McD.    Townsend,    U.     S.    Engineer. 
Office  at  Pana,  III.  Kan.l   for   furnishing  and   installing  door  and      Jones  Bldg.,  Detroit,  Mich.,  for  dredging  Sag- 
®Proposals     for   furnishing  and     delivering  window    screens    in    the     following     quarters.       inaw  River,  Michigan.     The  work  to  be  done 
lumber  to  the  Fire  Department,   Chicago,  111.,  Officers,  teamsters   and  packers.     Capt.  R.  W.       consists   in   furnishing  all  necessary  plant,  !a- 
Chas.   Seyferlich,   Marshall,   were   opened   and  Briggs,  is  Constructing  Quartermaster.                    bor  and  supplies  for  dredging  a  channel  18  ft- 
the  bid  of  the  Edward  Hines  Lumber  Co.  was  ^Bids  will  be   received  until  3  p.  m..   May      in  depth  from  the  18-ft.  curve  in  Saginaw  Bay 
accepted    as    low,    offering   to    fulfill    specifica-  ig,  by  James  Knox  Taylor,  Supervising  Archi-      to   the   mouth   of   the   river,   thence    16    ft.    in 
tions  as  to  sizes  and  quantities  enumerated  in  (gj-t^    Treasury    Department,    Washington,    D.      depth    to   the    junction    of    the    Tittabawassee 
specifications  for  $14,200.  C.,    for    the    construction    complete,    including       and  Shiawassee  rivers,  with  a  bottom  width  of 
B.    J.    Mullaney,    Commissioner    of    Public  plumbing,  gas  piping,  heating  apparatus,  elec-      200  ft.  throughout  its  entire  length.     The  total 
Works,  Chicago,  111.,  has  awarded  the  contract  trie   conduits   and   wiring   of   the   U.    S.    Post       estimated  quantity  of  material  to  be  removed 
for  furnishing  tug  service  to  the  various  cribs  Office  at  Coffeyville,  Kan.                                             is  :     For  Section  1 — From  the  bay,  464,000  cu. 
from  March  15  to  Dec.  15,  1911.  to  Jno.  Rol-  ■KpntnrUv                                      yds     scow    measure;    from   the   river,   328,000 
son,  at  $.543  per  month.  i^cniuLKy.                          ^           ^^^   ^^^   ^^^^^  rneasure.     Total,  792,000  cu.  yds.. 
Bids  will  be  received  by  B.  J.  Mullaney,  Com-  Engineers    are   now    in   the    field    surveying       j^ow   measure.      For    Section   2—2,233,000    cu. 
missioner  of  Public  Works,  Chicago,  111.,  until  on    100,000  acres  of  coal  land,  owned  by  the      yjg^  place  measure.     The  material  is  believed 
U  a.  m..  April  8th.  for  erecting  a  dock  on  the  Consolidation  Coal  Co.,  Fairmont,  W.  Va..  in      (^^  ^^^  sand,  clay  and  hardpan. 
north  side  of  the  main  channel  of  the  Chicago  Pike  and  Letcher  counties,  Kentucky,  lor  the          ^Bids  vvill  be  received  until  3  p.  m.,  April 
River  across  the  foot  of  Orleans.     The  work  purpose  of  making  definite  plans   for   the  in-       2'(,  by   Lt.   Col.   C   S.   Riche,   U.   S.   Engineer, 
consists  of  the  removal  of  91  ft.  of  old  dock  stallation  of  sufficient  mines  to  produce  3,000,-      ,57'park  St.,  Grand  Rapids,  Mich.,  for  the  fol- 
and  the  construction  of  91  ft.  of  new  dock  to  000  tons  per  year.     All  of  this  output  will  be      lowing  work:      (1)   Repairs  to  piers  at  South 
consist   of   white   oak   piles,    capped,   sheathed  tributary  to  the  C.  &  O.  and  the  L.  &  N.  R.  R.       Haven    Harbor,    Alich,,   the   estimate   of   work 
with   oak   sheet   piling   and   pine   battens    and  The   installation   of   these    plants    includes    all       g^j  rnaterial  including  the  following:  Cutting 
anchored  back  by  wrought  iron  rods  to  anchor-  necessary    mines,    tipples,      houses,      machine       down  and  removing  old  work,  415  lin.  ft. ;  oak 
piles  and  back  logs  with  fender  wales  attached  shops,  etc.     It  is  also  proposed  to  erect  a  cen-       timbers,    16,000   lin.    ft. ;    pine    or    douglas    fir 
to  channel  face  of  dock.     The  dock  piles  are  tral  power  station  of  5.000  alternating  K.  W.,       timber.  81,107  ft.  B.  M. ;  pine  or  douglas  fir 
to  be   straight,   sound  white   oak   piles,   40   ft.  together  with  the  necessary  transforming  sta-       planks     for    sheet    piles,    253,115    ft.    B.    M. : 
long,  tapering  from  9  ins.  in  diameter  at  small  tions.     The  water  supply  will  probably  be  ob-       jrift  bolts,  6,951  lbs. ;  screw  boUs,  17,398  lbs. ; 
end  to  not  less  than  18  ins.  in  diameter  at  butt  tained   by   an   impounding  dam   40  to  50   feet       angle  irons.  6,914  lbs.;   etc.      (2)    Pier  repairs 
end,  and  are  to  be  spaced  not  less  than  5  ft.  high   near   the   headwaters   of   Little    Elkhorn       at  Grand   Haven   Harbor,  the  work   including 
from   center   to   center   and    aligned.     Anchor  Creek.      Frank    Haas,    Fairmont,    W.    Va.,    is      cutting  down  and  removing  old  work  666  lin. 
oiles  to  be  3  ft.  long,  18  ins.  in  diameter  at  butt  Consulting  Engineer.                                                      ft. ;  driving  2,248  lin.  ft.  piles  furnished  by  U. 
end  and  are  to  be  spaced  7  ft.  center  to  center.  The  following  bids  were  received  March  21       5     Government;    furnishing  8,294   lin.    ft.   oak 
and  in  parallel  line,  at  a  distance  sufficient  to  (readvertisement)    by   Maj.   H.   Jervey,   U.   S.       piles;  95,800  ft.  B.  M.  pine  or  douglas  fir  tim- 
permit  of  40  ft.  tie  rods  to  be  used,  with  front  Engineer,  Cincinnati,  O.,  for  constructing  Lock       bers ;   16.673  lbs.  drift  bolts;   11,123  lbs.  screw 
iron.    The  caps  are  to  be  of  white  oak,  12  ins.  and    Dam    No.    29    in    the    Ohio    River,    near      bolts]  etc.      (3)    Stone  filling  at  Grand  Haven 
X  12  ins.  and  not  less  than  22  ft.  long.     The  .\shland,    Ky. :     (1)     Sheridan-Kirk    Contract       Harbor    Mich.,  the  work  including  the  placing 

back  log  is  to  be  10x12  Norway  pine  or  12x12       Co.,  Cincinnati.  O. ;   (2)   Bates  &  Rogers  Con-       [ ^ 

hemlock,  not  less  than  16  ft.  long  and  3.5  ft.  struction  Co..  Chicago,  111. :                                                                                                                     ^2^ 

above  water  level,  sheet  piling  to  be  4  ins.  x  items.                                                                                   ,  ,„(,                       $"0  00                          $26'.40 

12  ins.  and  30  ft.  long;  the  tie  rods  are  to  be      Cofferdam.  l6-ft in.lt.       ■       ^•-g^,  -5  „(,  16.o.^ 

40  ft.  long  of  wrought  iron   IV*   ins.  in   diam-  '^^^^^e^hio^' ^.V//^V^^.■.■:.■:.^.^:.^.^^.  cu.  yds.            93.6S1                              .65                                ^.60 

eter,  not  exceeding  5  ft.  apart  passing  through       Rock  excavation  <'"  yds.  loiS?  "ro  ■45 

each    front    pile    and    through   back    log.      All       Fill    ■  li' j;rts'  2500  sloo  S.r.n 

wrought  iron  shall  be  of  the  best  double  re-  ^^s^^,' [[i:::::.::::::::::::::::::::::  f^sl^.      swn             100.00M              s^.^om 

fined   American  bar  iron,   tensile   strength   not       Reinforced  concrete    cu.  yds.  ,k  cos  8  00  6.S.i 

less  than  48,000  lbs.  per  sq.  in.     Detailed  spans       Concrete..... cl]' vds'  1200  loioo  V.20 

and  specifications  on  file  at  office  of  the  Com-  ^™fctu,^rsteef . !  i  i : ! :  l : .' ! : : : :  i : : !  i : : .'  i : ;  Pou?ids:      1.024.884                            .065                              .064 

missioner    of    Public   Works.      Cash    or   certi-       Reinforcing  rods  ■ pounds.  ti-ii  07  .11 

fied  check  for  $200  must  accompany  proposal.        Foigings  (Including  W.  I.) K°"nH^-  73808  -055  06? 

Bids   for   furnishing  lumber  to  the   Bureau      ^"'^^^^'J^i -•. ::::::::;  i: !  pm.nds.         277;8S7  .05  -Of 

of  Streets,  Deoartment  of  Public  Works,  Chi-       ^s,e"l  ?asUn|s  ■.■:.■.■.•.■::.■.■ PO>".ds.  183,506  .10  •» 

oago.    111.,    were    opened      March      18th.      The       Bronze     ^Ur'it'  370  2.00  1-85 

Heitler  Lumber  Co.,  Chicago.  111.,  was  the  low       PiP^.J*" ;:;:::;     ii„:  r,;  2,400  1.50  1-35 

bidder.     The  following  prices  were  submitted :       p|Ke'  •!   in."':::.:;:::::.'::::::: ■    lin. ft.  570  1.00  i-^g 

12,000  ft.   B.   M.  2"x4",  $19..50  per   M.  25,000       Pipe:  2%   m jj"- "•  igo  :60  -65 

ft.  B.  M.  2"x6",  $19.50  per  M.;  2.5,000  ft.  B.  M.       Pjp^'^'-J" un.a.  S50  .80  -65 

2"x8",  $21.00  per  M. :  2"xio".  25,000  ft.  B.  M..    g',),i„f^'''b"ou ' holes: :::::::::::::::::::....  im.  ft.  ■      4,900  ^  ^ 

$23.00  per  M. ;  2.5,000  ft.  B.  M.,  2"xl2",  <;26.0n  ^"'""s  o                                                                                                      "^633,526                     J631.441 
per  M.;  5.000  ft.  B.  M.,  3"x6",  $23.00  per  M.; 

^  indicates  work  now  open  for  bids.       ®  indicates  a  contract  let  recently. 


April  12,  191 1. 


ENGINEERING-CONTRACTING 


51 


of  8,000  tons  of  stent-.  (  i;  Work  at  Muskegon 
Harbor,  Mich.,  the  \v>.;k  calHng  for  the  ex- 
tension of  the  north  nvctment  1,100  ft.  to 
Muskegon  Lake,  bj'  1,050  ft.  of  sheet  pile  re- 
vetment ending  with  50  ft  of  crib  work  at  the 
east  end,  and  repairing  thte  present  damaged 
east  end  of  the  revetni(;nt  adjacent  to  station 
32-1-00.  (,5)  Work  at  Frankfort  Harbor.  This 
work  calls  for  the  extension  of  the  north 
pier  at  Frankfort  Harlior  by  one  crib  100  ft. 
by  30  ft.  by  20%  ft.  deep,  on  a  foundation  of 
84  piles,  and  with  a  superstructure  6  ft.  high. 
(6)  Work  at  Petoskey  Harbor,  Mich.  The 
work  to  be  done  is  repairing  the  top  of  the 
outer  220  lin.  ft.  of  the  stone  breakwater  with 
large  stones  and  removing  the  present  stone 
filling  from  between  the  third  and  fourth 
(counting  from  the  outer  end)  small,  de- 
tached cribs,  and  placing  it  in  the  200-ft.  sec- 
tion   first   described. 

®Capt.  Larson  of  Marinette,  Mich.,  has  been 
awarded  the  contract  for  building  a  $.5,000 
dock  at  Menominee,  for  C.  I.  Cook. 

Minnesota. 

4»Bids  will  be  received  until  ,3  p.  m..  May  9, 
by  James  Knox  Taylor,  Supervising  Architect, 
Treasury  Department,  Washington,  D.  C,  for 
the  construction  complete,  including  plumbing, 
gas  piping,  heating  apparatus,  electric  con- 
duits and  wiring,  of  the  U.  S.  Post  Office  at 
Faribault,   Minn. 

Missouri. 

•J«Bids  ^.•ill  be  received  until  .April  IT,  by 
Board  of  Public  Works,  Kansas  City,  Mo., 
for  sand  to  be  delivered  on  sidetrack  at  the 
Municipal  asphalt  plant.  A  certified  check 
for  $500  must  be  filed  with  each  bid. 

^Bids  will  be  received  until  noon.  May  1, 
by  Maj.  E.  H.  Schulz,  U.  S.  Engineer,  Kan- 
sas City,  Mo.,  for  the  construction  and  deliv- 
ering of  steel  barges. 

4»Bids  will  be  received  until  3  p.  m..  May 
22,  by  James  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D. 
C.,  for  the  construction  complete,  including 
plumbing,  gas  piping,  heating  apparatus,  elec- 
tric conduits  and  wiring  of  the  U.  S,  Post 
Office  at  Warrensburg,  Mo. 

Nebraska. 

^Bids  will  be  received  until  3  p.  m..  May  2, 
by  James  Knox  Taylor,  Supervising  Architect, 
Treasury  Departmnt,  Washington,  D.  C,  for 
the  construction,  including  plumbing,  gas 
piping,  heating  apparatus,  electric  conduits 
and  wiring  of  the  LInited  States  postoffice  at 
North    Platte,   Nebr. 

New  Jersey. 
•{•Bids  will  be  received  until  April  18  by  the 
Electric    Launch     Co.,     Bayonne,    N.    J.,    for 
dredging  yacht  basin  located  at  Avenue  A  and 
North  St.,  Bayonne,  N.  J. 

•I«Bids  will  be  received  until  3  p.  m.,  .\pril 
26,  by  James  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D.  C, 
for  a  hydraulic  freight  lift  and  pumping 
plant  in  U.  S.  Post  Oft^ce  at  Elizabeth,  N.  J. 

•I«Bids  will  be  received  untd  3  p.  m..  May 
11,  by  James  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D.  C, 
for  the  construction  complete,  including 
plumbing,  gas  piping,  heating  apparatus  and 
electric  conduits  and  wiring  of  the  United 
States  Post  Office  at  Hope,  Ark. 
New  York. 
4iBids  will  be  received  until  1:30  p.  m., 
April  29,  by  M.  Grav  Zalinski,  Depot  Quarter- 
master. Army  Bldg.,  New  York  City,  for  re- 
modeling plumbing  in  Army  Bldg. 

•{•Bids  will  be  received  until  noon,  May  4, 
by  Col  W.  M.  Black.  U.  S.  Engineer,  39 
Whitehall  St..  New  York  City,  for  the  follow- 
ing dredging  work:  Wappinger  Creek,  N.  Y., 
16,300  cu.  yds.;  Tarrytown  Harbor,  88,600  cu. 
yds.  dredging,  and  removing  25  cu.  yds. 
broken  rock  and  bowlders:  Peekskill  Harbor, 
N.  Y.,  6,000  cu.  yds.  dredging. 

•{•Bids  will  be  received  until  10  a.  m.,  AprU 

24,  by  Capt.   W.  L.   Guthrie,  U.   S.   Engmeer, 

Oswego,   N.    Y.,    for   dredging   machmery   for 

dipper  dredge. 

®The  D'OIier  Engineering  Co,   114  Liberty 


St.,  New  York  City,  has  been  awarded  the 
contract  at  $46,685  by  the  Board  of  Water 
Supply  of  that  city  for  furnishing,  installing 
and  operating  during  tests  at  drainage  cham- 
ber shaft  5,  Rondout  Siphon,  a  complete  drain- 
age equipment  for  unwatering  the  shafts  and 
tunnel  of  Rondout  Siphon  of  Catskill  Aque- 
duct.    Bids  were  opened  March  21. 

®U.  S.  Government  engineers  have  awarded 
two  contracts  on  the  Black  Rock  Harbor  im- 
provement work.  One  went  to  the  Great  Lakes 
Dredging  &  Dock  Co.,  of  Chicago,  for  exca- 
vating at  the  north  section  of  Black  Rock  har- 
bor. The  other  goes  to  the  Buffalo  Dredging 
Co.,  Buffalo,  N.  Y.,  and  amounts  to  $43,250, 
for  the  excavation  of  Bird  Island  Pier  and 
widening  the  harbor  to  200  ft. 

Nevada. 

•{•Bids  will  be  received  until  2  p.  m.,  April 
13,  by  F.  H.  Newell,  Director,  Department  of 


ing,  gas  piping,  electric  wiring  and  signal  sys- 
tem. Bids  must  be  made  in  accordance  with 
the  drawings  and  specifications  for  said  work 
as  prepared  by  Samuel  Hannaford  &  Sons, 
Architects,  which  drawings  and  specifications 
are  now  on  file  at  the  office  of  the  Board  of 
Hospital  Commissioners  in  the  City  Hall,  and 
at  the  office  of  said  architects,  Hulbert  Block, 
Cincinnati,  O. 

The  following  bids  were  received  March  7 
by  Maj.  H.  Jervey,  U.  S.  Engineer,  Cincin- 
nati, O.,  for  reconstruction  in  concrete  of 
three  ice  piers  in  Ohio  River  at  Middleport, 
O. :  (1)  standing  for  Fassie  &  Campbell, 
Wheeling,  W.  Va.,  (2)  for  Curtis  &  Shum- 
way,  Portsmouth,  O.,  (3)  for  Pfaff  &  Smith 
Co.,  Charleston,  Vf.  Va.,  (4)  for  Thos.  J. 
McKim,  Cincinnati,  O.,  (5)  for  Frank  A. 
Bone,  Cincinnati,  O.,  and  (6)  for  the  Ad- 
vance Sand  &  Construction  Co.,  Pittsburg, 
Pa  : 


RemoTing  3  old  timber  cribs,  including  ap-  d)  (2) 
proximately — 
160,008    ft.    B.    M.    timber. 

3.900  cu.   yds.    stone.  .  „  .„„  .  .  „.„ 

1,600  cu.  yds.  earth,  etc »  2.400  $3,300 

Timber  protection.  M.   ft.  B.  M 44,350          65.00  60.00 

Pumping   (days   of   24   hours),   days 45          2o.00  15.00 

Wrought    iron    or    steel    in    protection    and 

forms,    etc.,    lbs 8.400             .0,  .06 

Wrought    iron    or    steel    nosings,    anchors, 

etcribs 18,500             .09  .06 

Concrete  masonry,  cu.  yds 3,750            7.50  6.45 


(3) 


(4) 


(5) 


(6) 


%  4,.500 
90.00 
15.00 

J  3,850 

100.00 

15.00 

$  4.500 

100.00 

15.00 

$  7.500 

100.00 

50.00 

.06 

.10 

.06 

.10 

.08 
6.25 

.10 
7.50 

.05 
5.90 

.10 

9.75 

Interior,  U.  S.  Reclamation  Service,  Wash- 
ington, D.  C,  for  furnishing  electrical  ap- 
paratus for  Truckee  Carson  project,  Nev.  .Ad- 
dress U.  S.  Reclamation  Service,  605  Federal 
Bldg.,   Los   .Angeles,   Cal.,    for   particulars. 

^Bids  will  be  received  until  2  p.  m.,  April 
17,  by  U.  S.  Reclamation  Service,  005  Federal 
Bldg..  Los  Angeles,  Cal.,  for  furnishing  a  72- 
in.  penstock  for  the  Truckee-Carson  project, 
Nev. 

•{•Bids  will  be  received  until  2  p.  m.,  .April 
12,  by  Department  of  Interior,  U.  S.  Recla- 
mation Service,  605  Federal  Bldg.,  Los  An- 
geles, Cal,  for  furnishing  hydraulic  turbines 
for  Truckee-Carson  project,   Nev. 

Ohio. 

^Bids  will  be  received  until  noon,  April  24, 
by  Board  of  Education,  Cincinnati,  O.,  for 
furnishing  labor  and  material  for  alterations 
and  additions  to  school  buildings  as  follows: 
(1)  At  Walnut  Hills  High  School,  two  inside 
toilet  systems  complete.  (2)  At  Wm.  H. 
Morgan  Public  School,  shower  bath  and  elec- 
tric light  systems  complete.  (3)  At  Horace 
Mann  Public  School,  inside  toilets,  drinking 
fountains  and  electric  light  and  cloi-k  systems 
complete.  (4)  At  Harrison  Public  School, 
heating  and  ventilating,  vacuum  cleaning  and 
temperature  regulation  systems  complete  and 
the  remodeling  of  the  building.  (5)  At  Gar- 
field Public  .School,  heating  and  ventilating, 
temperature  regulation,  vacuum  cleaning  and 
.air  washer  complete.  (6)  At  Bond  Hill  Pub- 
lic School,  electric  lighting  system  complete. 
(7)  At  Webster  Public  School,  vacuum  clean- 
ing system  complete.  (8)  At  Sixteenth  Dis- 
trict Public  School,  electric  lighting  and  tele- 
phone systems  complete.  (9)  At  Fourteenth 
District  Public  School,  complete  system  of 
electric  light  and  power  wiring,  electric  light 
fixtures,  time  clocks,  program  bells,  house  tele- 
phones and  conduits  for  long-distance  tele- 
phone purposes. 

•{•Bids  will  be  received  until  noon,  May  10, 
by  Board  of  Hospital  Commissioners,  Cmcin- 
nati,  O.,  for  furnishing  labor  and  material  for 
the'  erection  of  18  buildings  composing  the 
main  group  of  the  New  General  Hospital.  The 
work  will  embrace  the  following  departments : 
Excavation  and  foundations,  brick  work,  fire- 
proof partitions  and  furring,  cut-stone  work, 
ornamental  terra  cotta  work,  re-enforced  con- 
crete work,  concrete  piling,  cement  work,  roof  _ 
ing  and  sheet  metal  work,  structural  iron  and 
steel  work  ornamental  iron  work,  plastering, 
terrazzo  floors  and  "marbleithic"  work,  tile 
work,  marble  work,  carpenter  work,  weather 
strips,  hardware,  painting  and  glazing,  plumb- 

®  indicates  a  contract 


4^  indicates  work  now  open  for  bids. 


$36,786  $32,437  $34,588  $39,775  $33,164  $53,437 

Pennsylvania. 

•{•Bids  will  be  received  until  1  p.  m.,  May  5, 
by  Frankford  Arsenal,  Philadelohia,  Pa.,  for 
furnishing  during  the  fiscal  year  ending  June 
30,  1912,  smokeless  powder,  olive  drab  drill- 
ing and  webbing,  forage,  steel  and  iron,  sheet 
tin  and  zinc,  pig  lead  and  tin,  iron  castings, 
cartridge   metals,  etc. 

^Bids  will  be  received  until  April  21,  by 
Depot  Quartermaster,  U.  S.  Army,  Pittsburg 
Storage  and  Supply  Depot,  Pittsburg,  Pa.,  for 
repairing  roofs,  etc.,  of  the  following  public 
buildings:  2,  5,  7,  10,  13,  14,  14  annex,  17 
and  21. 

The  State  Senate  has  passed  finally  the  Rey- 
noIds-Breitinger  resolution  for  a  constitution- 
al amendment  that  would  allow  Philadelphia 
unlimited  moneys  for  the  construction  of  sub- 
ways, wharves  and  docks  and  to  reclaim  waste 
lands.  The  amendment  would  further  permit 
that  city  to  float  a  bond  issue  for  general 
municipal  improvements,  provided  that  the 
city's  income  from  the  improvements  exceed- 
ed the  interest  on  the  loans.  The  approval  of 
the  governor,  now,  is  not  necessary.  The  bill 
will  be  submitted  to  the  voters  at  the  coming 
November  election,  and  if  then  accepted  the 
money  can  be  obtained  by  floating  a  bond  is- 
sue in  1912.  This,  too,  would  necessitate  the 
consent  of  the  voters. 

South  Dakota. 

•{•Bids  will  lit-  received  until  3  p.  m..  May 
20,  by  James  Knox  Taylor,  Supervising  Archi- 
tect. Treasury  Department,  Washington,  D. 
C,  for  the  extension,  etc.,  except  elevator,  in- 
cluding plumbing,  gas  piping,  heating  appara- 
tus and  electric  conduits  and  wiring  system  of 
the  U.  S.  Post  Office  and  Court  House  at 
Sioux  Falls,  S.  Dak. 

^Bids  will  be  received  until  April  10  bv  J. 
T.  Trezona.  Clerk  School  District  No.  20,  Win- 
ner, S.  Dak.,  for  moving  school  house  from 
Lamro,  Tripp  County,  S.  Dak.,  to  Winner, 
Tripp  County,   S.   Dak. 

The  Fairview  Milling  Co.  of  Fairview,  S. 
Dak.,  is  to  install  a  hydro-electric  plant  on  the 
Big  Sioux  River  to  cost  about  $50,000.  The 
Missouri  Valley  Engineering  Co.,  Mitchell,  S. 
Dak.,  are  the  engineers. 

Tennessee. 

•{•Bids  will  be  received  until  .April  12,  by 
Hanker  Cairns,  528  Scimitar  Bldg.,  Memphis, 
Tenn.,  for  the  following  items  in  connection 
with  the  construction  of  the  asylum.  Poplar 
.Ave.:  Excavating  and  grading,  concrete  and 
cement  work,  brick  work,  stonework,  tile  and 
metal  work,  iron  work,  plastering,  dimension 
lumber,  mill  work,  painting,  hardware. 

let  recently. 
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A  l)ill  is  now  before  the  State  Legislature, 
ami  will  probably  be  passed  by  that  botlv,  pro- 
viiliiig  for  a  nuinieipal  liirluiiig  plant  lor  the 
eity  of  Memphis.  This  bill  provides  for  a 
boiul  issue  of  $1.0iiii.lXH>,  or  as  much  thereof 
as  may  be  found  necessary  to  purchase  a  plant 
or  build  one.  It  is  provided  in  this  bill  that 
a  special  election  be  called  in  Memphis  to 
vote  on  the  proposition  of  issuing  the  bonds 
and  proceeding  with  the  plans.  If  a  majority 
of  the  votes  cast  are  favorable  a  special  board 
is  to  be  named  to  take  up  the  details  of  the 
work. 

Texas. 

©Officials  of  the  William  M.  Rice  Institute 
of  Houston  have  awarded  contracts  for  the 
electric  and  plumbing  installation  in  the  ad- 
ministration building  and  tbe  mechanical  lab- 
oratorv  and  power  plant  of  the  institute  to  the 
\V  G"  Cornell  Co.,  of  New  York,  for  the 
plunibini;  at  a  bid  of  $1(1945.  and  to  the  Ncw- 
bery  Electric  Co  of  St.  Louis  for  the  electrical 
equipment  at  $18,0(50. 

®Fred  Tarrv  &  Son,  Leavenworth.  Kans., 
have  been  awaVded  the  contract  at  $r);!.980  for 
constructing  the  U.  S.  Post  Office  buildmg  at 
Waxahachie.  Tex. 

®The  Bowers  Southern  Dredgmg  Co.,  <jal- 
veston,  Tex.,  has  been  awarded  the  contract 
by  the  U.  S.  AVar  Department  for  the  excava- 
tion of  22  miles  of  intcrcoastal  canal  from 
Matagorda  to  the  mouth  of  the  Brazos  river 
near  Vclasco.     Work  is  to  begin  at  once. 

1.  A.  Walker  of  Dallas,  representing  the 
Dallas  Gas  Appliance  Co.,  has  applied  to  the 
City  Council  of  Temple,  Tex.,  for  a  franchise 
for  a  gas  plant.  This  is  the  second  applica- 
tion for  a  gas  franchise  made  within  the  past 
week.  One  franchise  is  already  in  existence 
and  the  owners  state  that  they  are  preparing 
to  utilize  tbe  same  by  constructing  a  gas  plant 
to  cost  $I(X>,00(1  The  proposition  as  made  by 
Mr.  Walker  requires  that  he  post  a  cash  for- 
feit to  commence  actual  work  within  90  days 
after  the  franchise  is  granted,  and  to  give 
bond  in  the  sum  of  $10,000  to  finish  the  plant 
and  have  it  in  operation  within  twelve  months 
thereafter. 

The  City  of  Corpus  Christi  on  March  21 
voted  to  issue  $50,000  of  bonds  for  construc- 
tion of  a  wharf  to  be  200  ft.  wide  and  1.000  ft. 
long,  connecting  with  the  new  12-ft.  channel 
to  the  city  to  be  dredged  by  the  government. 

Application  has  been  made  by  residents  of 
Port  Arthur  for  a  charter  for  a  company  to 
control  the  new  pleasure  pier  to  be  erected 
in  that  citv.  About  $150,0(iO  will  be  available 
for  the  pier,  this  sum  having  being  raised  by 
subscriptions.  Contractors  have  already  been 
looking  over  the  plans. 

The  W.  K.  Palmer  Co.,  T17-720  Dwight 
Bldg.,  Kansas  City.  Mo.,  has  been  engaged  as 
engineer  for  the  design  and  installation  of^  a 
municipal  hydro-electric  plant  for  the  city 
of   New   Braunfels.  Tex. 

Vermont. 

®The  H.  P.  Cummings  Construction  Co..  05 
Milk  St.,  Boston,  Mass.,  has  been  awarded 
the  contract  for  additions  to  a  paper  mill  and 
a  concrete  dam  to  be  built  for  the  Adams 
Paper  Co.,  at  WcUs  River,  Vt. 

Virginia. 

•{•Bids  will  be  received  until  1  ;30  p.  m., 
April  18,  by  John  T.  Hume,  Treasurer,  South- 
ern Branch,  N.  H.  D.  V.  S..  National  Soldiers' 
Home,  Va..  for  labor  and  material  for  furn- 
ishing and  installing  gas  water  heaters  and 
gas  ranges  and  quarters  and  for  gas  supply 
piping. 

A  plan  has  been  laid  before  the  Public  Im- 
provement Committee  of  the  City  Council 
of  Norfolk,  Va..  by  J.  E.  Cole,  an  attorney  of 
that  city,  for  a  tunnel  under  the  Elizabeth 
River,  from  Pinners  Point  to  Norfolk.  Per- 
mission of  the  city  to  use  Smith's  creek  as  an 
extension  of  the  tunnel  is  desired. 
Washington. 

The  Puyalhip  "Veneer  &  Mill  Co.,  of  Pnyal- 
lup.  Wash.,  has  petitioned  the  city  council  for 
the  right  to  construct  a  loading  dock  over 
Eastern  Ave.,  from  the  plant  to  the  company's 
property  on  the  opposite  side  of  Cascade  .^ve 


West  Virginia. 

•f-Bids  are  asked  until  11  a.  ni.,  .April  Ki,  by 
Capt.  F.  W.  Altstaettcr,  U.  S.  Engineer, 
Wheeling,  W.  "Va.,  for  dredging  at  Dam  No. 
11,  Ohio  River,  about  four  miles  below  Wells- 
burg,  W.  Va.  The  work  calls  for  the  removal 
of  about  38,000  cu.  yds.  of  sand  and  gravel. 

4»Rids  will  be  received  until  11  a.  m.   (east- 
ern time).  April  13,  by  Capt.  F.  W.  Alstaetter, 
U.  S.  Engineer,  Wheeling,  W.  Va.,  for  dredg- 
ing at  dam  No.  11,  Ohio  River. 
Wisconsin. 

•J«Bids  will  be  received  until  7 :30  p.  lu.. 
.■\pril  18.  1911,  by  Reuben  Sutton,  City  Cler*. 
of  Richland  Center,  Wis.,  on  a  110- ft.  or  125- 
ft.  brick  or  concrete  chimney.  Certified  check 
for  5  per  cent;  bond,  $2,000.  Plans  and  speci- 
fications are  on  file  at  office  of  City  Clerk, 
Richland  Center,  W.  G.  KirchofTer,  31  Vro- 
man  Bldg.,  Madison,  Wis.,  American  Con- 
tractor. 40  Dearborn  St.,  and  Engineering- 
Contracting,  355  Dearborn  St.,  Chicago.  W. 
G.  Kirchoffer,  consulting  engineer. 

®l~red  lull,  Mcnasha,  Wis.,  has  been 
awarded  the  contract  at  $1,710,  for  construct- 
ing a  retaining  wall  for  the  city  of  Burlington. 
Wis.  Contract  includes  285  cu.  yds.  of  rein- 
forced  concrete. 

It  is  expected  that  work  will  be  started  this 
spring  on  the  construction  of  the  new  power 
plant  at  Gardner  Dam.  John  I.  Beggs,  Mil- 
waukee. Wis.,  is  President  of  the  company. 

Preparations  are  being  made  for  the  con- 
struction of  a  dam  at  Cornell  for  power  de- 
velopment. V.  D.  Simons,  Grand  Rapids,  Wis.. 
is  interested. 

The  city  of  LaCrosse,  Wis,,  has  secured 
the  necessary  land  for  a  levee  park  and  con- 
struction work  will  be  started  soon.  The  river 
will  be  filled  in  for  several  hundred  feet  into 
the  channel.     The  work  will  cost  $100,000. 

John  Minix  of  Barneveld,  Wis.,  is  interested 
in  the  purchase  of  fire  apparatus  for  a  small 
village  sucli  as  hose  carts,  fire  engines,  hose, 
chemical  engines,  etc. 

Canada. 

4«Bids  will  be  received  until  4  p.  m.,  .\pril 
15,  bv  L.  K.  Jones,  Secy..  Department  of  Rail- 
wavs'  and  Canals.  Ottawa.  Ont.,  for  imprtuing 
upper  entrance  to  Lock  No.  28.  Plans,  spe- 
cification and  form  of  contract  to  be  entered 
into  can  be  seen  at  the  oftice  of  the  Chief 
Engineer  of  the  Department  of  Railways  and 
Canals,  Ottawa,  and  at  the  office  of  the  Resi- 
dent Engineer  of  the  Ontario-St.  Lawrence 
Canals,  Cornwall,  at  which  places  form  of 
tender  may  be  obtained. 

^•Bids  will  be  received  until  4  p.  m..  .April 
15,  by  L.  K.  Jones,  Secy.,  Department  of  Rail- 
ways" and  Canals,  Ottawa.  Out.,  for  the  im- 
provement of  the  Upper  Entrance  to  Lock  No. 
19.  Plans,  specification,  and  form  of  contract 
to  be  entered  into  can  be  seen  at  the  office  of 
the  Chief  Engineer  of  the  Department  of  Rail- 
ways and  Canals,  Ottawa,  and  at  the  office 
of 'the  Resident  Engineer  of  the  Ontario-St. 
Lawrence  Canals,  (Zornwall,  at  which  place 
form  of  tender  may  be  obtained. 

•I«Bids  will  be  received  until  9  a.  m.,  .-\pril 
13,  by  J.  S.  Dennis.  Mgr.,  Irrigation^  .\.  & 
B.  C'  Lands.  Canadian  Pacific  Ry.,  Calgary, 
Alta.  for  the  construction  of  reinforced  con- 
crete building  at  the  city  of  Calvary. 

^■Bids  will  be  received  until  4  p.  m..  .\pril 
15.  by  L.  K.  Jones,  Secy.  Department  of  Rail- 
ways and  Canals,  Ottawa.  Ont..  for  improv- 
ing upper  entrance  to  Lock  No.  28.  Plans,  spe- 
cification and  form  of  contract  to  be  entered 
into  can  be  seen  at  the  office  of  the  Chief  En- 
gineer of  the  Department  of  Railways  and 
Canals.  Ottawa,  and  at  the  office  of  the  Resi- 
dent Engineer  of  the  Ontario-St.  Lawrence 
Canals,  Cornwall,  at  which  places  form  of 
tender  mav  be  obtained. 

•J«P.ids  will  be  received  until  4  p.  m..  .\pril 
15,  by  L.  K.  Jones,  Secy.  Department  of  Rail- 
ways" and  Canals,  Ottawa.  Ont.,  for  the  im- 
provement of  the  upper  entrance  of  Lock  Xo. 
19.  (Tornwall  Canal.  Plans,  specification  and 
form  of  contract  to  be  entered  into  can  be 
seen  at  the  office  of  the  Chief  Engineer  of 
the  Department  of  Railways  and  Canals,  Ot- 
tawa,  and    at   the   office   of   the   Resident    En- 


gineer of  the  Ontario-St.  Lawrence  Canals, 
Cornwall,  at  which  place  form  of  tender  may 
be  obtained. 

•J-Bids  will  be  received  until  4  p.  m.,  April 
15,  by  L.  K.  Jones,  Secy.,  Department  of 
Raihvays  and  Canals,  Ottawa,  Out.,  for  im- 
proving the  Upper  Entrance  to  Lock  No.  28, 
Galops  Canal.  Plans  and  specifications  and 
form  of  contract  to  be  entered  into  can  be 
seen  at  the  office  of  the  Chief  Engineer  of  the 
department  of  Railways  and  Canals,  Ottawa, 
and  at  the  office  of  the  Resident  Engineer 
of  the  Ontario-St.  Lawrence  Canals,  Corn- 
wall, at  which  places  form  of  tender  may  be 
obtained.  .An  accepted  bank  check  for  the 
sum  of  $(),000.00  made  payable  to  the  order  of 
the  Minister  of  Railways  and  Canals,  must 
accompany  each  tender. 

®David  Dick  &  Sons  of  Welland,  Ont.,  have 
been  awarded  the  contract  for  the  construc- 
tion of  the  new  Page-Hersey  Iron  Tube  & 
Lead  Co.'s  plant  at  Welland.  The  value  of 
the  contract  is  $1.50,000.  Dick  &  Sons  also 
obtained  the  contract  for  the  Canadian  Au- 
tomatic Transportation  Co.'s  plant  at  Welland, 
the  value  of  which  is  $25,000. 

®The  following  contracts  have  been  let  by 
the  Department  of  Public  Works  of  Canada; 
15-in.  suction  dredge  for  maritime  provinces. 
Contractors,  La  Compagnie  Pontbriand.  of 
Sorrel,  at  $.59,86S.  Michipicoten  River,  Ont.. 
wharf. — Contractor.  D.  G.  Stewart,  of  Ottawa, 
at  $18,430. 

The  Canadian  Government  has  approved  the 
plan  of  the  Hydro-Electric  Commission,  Adam 
Heck,  chairman,  Toronto,  for  the  extension  of 
the  St.  Thomas  Power  line  to  Windsor  at  a 
cost  of  about  $2,000,000. 

A.  J.  Stevens,  Engineer  Public  Works  De- 
partment, Winnipeg,  Alan.,  has  been  at 
Kenovia,  Ont.,  taking  the  measurements  and 
soundings  required  for  the  building  of  a  gov- 
ernment dock  at  the  north  end  of  the  bay,  be- 
tween Short's  mill  and  the  town. 

The  Committee  on  Works  of  the  City  Coun- 
cil of  Toronto,  Ont.,  has  provided  an  appro- 
priation of  $50,000  for  the  construction  of 
1,000  ft.  of  sea  wall  to  the  east  of  the  sea  wall 
already  constructed,  to  give  the  street  clean- 
ing department  a  place  to  deposit  garbage. 
C.  H.  Rust  is  City  Engineer  of  Toronto. 

The  New  Ontario  Dock  Co.,  Sault  Stc. 
Marie,  will  add  200  ft.  of  new  dockage  and  a 
(!00-ft.  slip  this  spring  to  its  property  in  Sault 
Ste.  Marie.  Ont.  Tlie  improvements  will  cost 
about  $100,000. 


TRADE  NOTES. 

The  King-Lawson  Car  Co.  has  removed  to  Its 
new  quarters  in  the  Singer  Bldg.,  140  Broadway, 
New  York  City. 

The  American  Locomotive  Co.  has  moved  its 
Chicago  office  from  Railway  Exchange  building 
to  .Suite  907-912  McCormiclt  building,  Michigan 
houlevard  and  Van  Buren  street. 

The  Cliicago  office  of  the  Atlantic  Equipment 
Co.  has  been  moved  from  Railway  Exchange 
building  to  Suite  907-912  McCormick  building. 
Michigan  houlevard  and  Van  Buren  street. 

The  Foote  Concrete  Machinery  Co.,  1S4  La 
Salle  St..  Chicago,  111.,  has  taken  the  agency 
for  the  district  east  of  the  Rocky  Mountains  for 
the  Wallace  concrete  hoist  and  gravity  system. 

The  Oitoii  .&  Steinbrenner  Co..  Chicago.  111., 
innounce  the  appointment  of  W.  Van  R.  Whitall, 
Inc.,  30  Church  street.  New  York  City,  as  its 
New  Y'ork  and  New  England  representatives  for 
its  locomotive  cranes  and  grab  buckets. 

Prof.  W.  F.  Schaphorst  of  the  mechanical  en- 
gineering department  of  the  New  Mexico  Col- 
lege of  Mechanic  Arts  has  resigned  his  position 
there  to  become  a  technical  writer  on  the  staff 
of  A.  Eugene  Michel,  advertising  engineer.  New 
York   City. 

The  Sullivan  Machinery  Co.,  Chicago,  111.. 
has  established  a  branch  office  at  35  Federal 
street,  Boston,  Mass..  to  permit  of  a  more  ade- 
quate service  for  its  patrons  in  New  England. 
Eastern  Canada  and  the  Maritime  Provmces. 
Mr.  George  E.  Wolcott,  for  several  years  man- 
ager of  New  England  sales  at  the  company  s 
Claremont.  N.  H.,  office,  is  in  charge  of  the 
Boston  headquarters. 

The  Merchants'  Steel  &  Supply  Co.,  Mar- 
quette Bldg..  Chicago.  111.,  has  added  to  its  busi- 
ness an  equipment  and  machinery  department, 
which  will  be  in  charge  of  Mr.  Loren  Bugbee. 
.M  E.  The  companv  will  buy,  sell  and  repan-  .-i 
general  line  of  contractors'  ouuipment  and  ma- 
(■hinerv,  consisting  of  steam  shovels,  locomotiv 
cranes',  dinkies,  dump  cars,  standard  gage  cars, 
locomotives,  boilers,  engines,  pumps,  genei-ators 
and  miscellaneous  machiner.v.  new  and  relayms 
rails  and  industrial  track. 


•J«  indicates  work  now  open  for  bids.        ®  indicates  a  contract  let  recently. 


April   I  J.  11)11. 
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REINFORCED    CONCRETE 
BRIDGE. 

Paducah.  Ky.,  March  27,  1911. 

Sealed  propos-al.'j  will  be  received  at  the 
office  of  the  Board  of  Public  Works  until 
April  17,  1911,  at  10  a.  m.,  for  the  con- 
struction of  a  reinforced  concrete  bridge 
43  ft.  wide  and  29.5  ft.  long. 

Approximate  quantities  as  follows: 

E:xcavation,   170   cu.   yds. 

Linear  feet  concrete  piling,  3,720  ft. 

Concrete  in  piers,  abutments  and  re- 
taining walls,  514  cu.  yds. 

Concrete  in  arches,  girders,  columns, 
beams,  floor  and  railing,  767  cu.  yds. 

Reinforcing  steel  in  piles,   77,600   lbs. 

Reinforcing  steel  in  superstructure, 
115,366  lbs. 

Cast  steel  Iiinges,  ll.Ono  lbs. 

Lamp  posts,  S. 

Waterproofing,   720  sq.  yds. 

Cement  sidewalks,  4.380  sq>  ft. 

Creosote  wood  paving  blocks.  920  sq. 
yds. 

Eighty  per  cent  (SO';;  )  to  be  paid  by  the 
City  of  Paducah  upon  montlily  estimates, 
and  balance  paid  upon  completion  and  ac- 
ceptance of  the  work. 

All  the  above  material  and  work  to  be 
furnished  and  done  in  accordance  with 
plans  and  specifications  on  file  at  the 
office  of  the  City  Engineer.  Each  bid 
must  be  accompanied  with  a  certified 
check  for  $1,000.00,  payable  to  E.  J.  Pax- 
ton,  Treasurer,  to  be  forfeited  to  the 
City  of  Paducah  in  case  he  shall  fail  to 
enter  into  contract  in  accordance  with  liis 
proposal,  should  his  proposal  be  accepted 
by  the  Beard  of  Public  Works.  Any  one 
desiring  copies  of  plans  and  specifications 
can  obtain  same  from  the  City  Engineer 
upon  the  receipt  of  an  accepted  check  for 
$5.00  payable  to  E.  .1.  Paxton,  City  Treas- 
urer. 

Proposals  must  be  made  on  blanks  at- 
tached to  the  specifications. 

The  Board  reserves  the  right  to  reject 
any  and  all  bids;  to  waive  any  informali- 
ties, and  accept  any  bid  considered  ad- 
vantageous to  the  City   of  Paducah. 

By  order  of   the  Board. 

L.   A.    WASHINGTON, 
City  Engineer. 


ILLINOIS    HIGHWAY    COMMIS- 
SION. 

City  of  Batavia,   Kane  County,   Illinois. 

Wilson    Street   East    Bridge. 

NOTICE   OF  PUBLIC   LETTING. 

Notice  is  hereby  given  that  sealed  pro- 
posals for  the  work  hereinafter  described 
in  this  notice  and  moi-e  particularly  de- 
scribed in  the  specifications,  will  be  re- 
ceived at  the  City  Hall,  by  the  Mayor  and 
City  Council  of  Batavia,  Kane  County,  Il- 
linois, until  2  o'clock  p.  m..  April  20,  1911, 
at  which  time  and  place  the  bids  will  be 
publicly  opened  and  read.  Briefly  de- 
scribed, the  work  is  as  follows: 

Building  a  temporary  bridge  across  Fox 
River  on  line  of  the  alley  immediately 
south  of  the  present  Wilson  Street  East 
Bridge  and  maintaining  said  temporary 
bridge  until  the  proposed  Wilson  Street 
East  Bridge  is  completed  and  thrown  open 
to  traffic.  Removal  of  the  present  struc- 
ture on  the  site  of  the  Wilson  Street 
East  Bridge,  which  consists  of  a  series  of 
stone  arches,  the  piers  to  be  removed  to 
the  bed  of  the  stream,  the  abutments  and 
retaining  walls  to  the  ground  line,  build- 
ing a  new  reinforced  concrete  bridge 
across  the  Fox  River  on  Wilson  street  on 
the  site  known  as  the  Wilson  Street  East 
Bridge.  Said  bridge  to  consist  of  three 
reinforced  concrete  arch  spans,  totaling 
in  length  about  270  feet  and  having  a 
width  over  all  about  60  feet. 

More   detailed   information    may   be   ob- 
tained by  an  examination  of  the  plans  on 


file  at  the  office  of  the  City  Clerk  of  Ba- 
tavia, Illinois,  or  which  may  be  obtained 
upon  application  to  the  Illinois  Highway 
Commission,    Springfield,    Illinois. 

A  charge  of  two  dollars  ($2.00)  will  be 
made  for  each  set  of  plans  and  specifica- 
tions to  cover  the  cost  of  preparing  and 
mailing  the  same. 

The  work  to  be  completed  on  or  before 
November  1,   1911. 

Springfield,  Illinois,  March  20,  1911. 

By  order  of  the  City  Council  of  the  City 
of  Batavia,  Kane  County,  Illinois. 

W.   H.    REANET,    City  Clerk. 


CONCRETE  BRIDGES. 

M:is..ii    (•il\\    l.iwa.    )^.n^. 

Sealed  proposals  will  In-  ii-ccivi'd  by  the 
Board  of  Supervisors  of  I'erro  Goido 
Count.v,  at  the  ofTice  nf  tin..  County  Au- 
ditor, Mason  City.  I..\v.i.  until  2  p.  m.. 
April  23.  1911.  at  which  tinif  the  proposals 
shtdl  be  opened  and  ii:id,  fur  furiiishing 
materials  and  labor  toy  the  fiiiiowing 
items: 

Item   1 — Two  concrete  slab   bridges. 

Item  2 — One  concrete  aii-li  .'.n  ti.  sp;Hn. 

Item  3— One  32-ft.  girder. 

Item  4 — Two  steel  Inidges,  arieiliate 
designs  for  concrete   bridges. 

Plans  and  specifications  prepareil  by 
the    Iowa    Highway    Conmiission. 

A  certified  check  for  fi\e  per  cent  (■"'1%) 
shall  accompan.\'  eacli  projiosal.  Plans 
and  specifications  and  blatdv  ]iroposal 
forms  may  be  obtained  at  the  aliove  of- 
fice. The  board  resei\es  the  tight  I" 
waive  defects  and  ti:>  re.iect  ati>'  or  all 
bids. 

A.    S.    CL.VKK,    Countv    .\uditor. 


CONCRETE  BRIDGES. 

Estliet\  ille,    low;!.    AlMll    7.    I'.dl 

Sealed  i.iroposals  will  be  rec<'i\'ed  1),\"  the 
Board  of  Supervisors  of  Etninet  C()iint,\". 
Iowa,  up  to  12  o'clock  noon.  Ainil  211.  1911. 
for  the  erection  of  several  reinforcet.!  con- 
crete or  steel  bridges,  accordjtig  to  speci- 
fications for  concrete  bridges  on  file  at 
the  Auditor's  office  at  Kstliei\-ille,  h.n\a. 
Bidders  for  steel  bridges  shall  fniiiish 
their  own  plans  and  speciH.  ^jtioiis.  :'  10- 
ft,,    4  20-ft.,   1  3U-ft.  and    1    4»-ft.    bridge. 

These  specifications  eonteiuiiKi  t.-  I.id- 
deis  \isiting  the  different  bridge  sites  and 
furnishing  coiniiiete  plans  for  ea<-h  hiid,L;e 
<:'0nformins  witli  general  specifications  on 
file   in   the  County   Auditin's  office. 

A  certified  check  for  five  per  cent  o(  tlie 
bid  shall  ai  <"iinpan.\'  each  bid. 

The  board  reseives  the  light  to  ie.iect 
an>-  and  all   bids. 

11.    .\.    .IKlir. 
Chairrnaii     Hoard    I'f    Siuarvisois. 
CH.^S.    A.    itl.lOT. 
*    Countj'  Auditor. 


SEWERS. 

East   Aurora.   N.    Y. 

Sealed  proposals  will  be  received  by  the 
Board  of  Trustees  of  the  'Village  of  East 
Aurora,  N.  Y..  at  their  office  in  the  E'ast 
Aurora  Club  in  said  Villa.ge  until  eight 
o'clock  p.  m.  on  April  IS.  1911,  for  the 
furnishing  of  material  and  performance 
of  labor  for  the  construction  of  a  sewer 
system  including  a  sewage  disposal  plant 
in  said  'Village  of  East  Aurora,  according 
to  plans  and  specifications  on  file  in  tlie 
office  of  the  Clerk  of  said   Village. 

The  work  includes  the  construction  of 
approximately  eighty  thousand  (S0,000) 
feet  of  sewers  ranging  from  eight-inch 
tile  to  twenty-four-inch  tile,  also  iron  pipe 
and  other  appurtenances,  together  with 
the  construction  of  a  sewage  disposal 
plant.  The  Board  of  Trustees  leserves 
the  right  to  let  the  contract  for  the  sew- 


ers and  the  disposal  plant  separately  or 
together  or  to  reject  any  or  all  bids  as 
they  may  deein  best  for  the  interests  of 
the  'Village. 

No  proposal  will  be  considered  unless 
it  is  accompanied  by  a  certified  check 
payable  to  the  Treasurer  of  the  'Village 
of  East  Aurora,  N.  Y.,  drawn  on  an  in- 
corporated Bank  or  Trust  Company,  satis- 
factory to  said  Treasurer,  in  a  sum  not 
less  than  two  per  cent  (2%)  of  the  amount 
of  said  bid. 

Plans,  profiles  and  specifications  may 
he  seen  and  examined  at  said  'Village 
Clerk's  office  and  at  the  office  of  the  En- 
gineer. Frederick  K.  Wing,  910  White 
Building,  Buffalo,  N.  Y.  Bids  must  be 
made  on  blanks  provided  by  the  Board  of 
Trustees  of  the  Village.  Intending  bid- 
ders may  obtain  copies  of  the  specifica- 
tions, bidding  sheet,  form  of  contract  and 
bond,  upon  application  to  the  'Village 
Clerk  and  on  payment  of  $1.00. 

In  the  preparation  of  the  bid,  the  rates, 
extensions  and  footings  may  be  expressed 
in  figures  alone,  as  called  for  in  the  form, 
but  the  amount  of  the  bid,  which  must 
equal  the  sum  of  the  extensions  must  be 
expressed  in  words  as  well  as  figures  as 
called  for.  Inaccui-acy  in  extensions  of 
footings  will  be  deemed  a  sufficient  cause 
for   rejection   of  the  bid. 

ALFRED  BROTHERHOOD, 

President. 
ALBERT    O.    ZINK, 
ELBERT  HUBBARD,    II., 

Trustees. 
D.    N.    RUMSEY, 

Village   Clerk. 
FREDERICK  K.    WING, 
Engineer. 
910  White  Building, 
Buffalo,    N.    Y. 


SEWERS. 

The  Board  of  Public  Works  of  the  City 
of    Dowagiac    hereby    gives    notice    that 
proposals    will    be    received    until    twelve 
o'clock    noon    on    the    12th    day    of    April. 
1911.  for  the  construction  of  sewers  within 
the   City  of  Dowagiac  as  follows: 
(11  3.T1O  linear  feet  of  12-inch  sewer. 
432  linear  feet  of  8-inch  sewer. 
3  manholes. 
2  lamp  holes. 
(2 1   395  linear  feet  of  12-inch  sewer. 
1  manhole. 

Said  sewers  to  be  constructed  accord- 
ing to  plans,  specifications  and  diagrams 
of  the  City  Engineer  now  on  file  in  the 
office  of  the  City  Clerk. 

Bids  to  be  separable  so  tliat  award 
may  be  made  as  to  (1)  and  (2)  of  said 
sewers   separately. 

A  certified  check  of  at  least  five  per 
cent  of  the  largest  amount  bid  by  each 
bidder  must  accompany  the  bid  or  pro- 
posal, the  same  to  be  forfeited  if  bid  is 
accepted  and  bidder  neglect  or  refuse  to 
enter  into  a   contract. 

The  Board  of  Public  Works  reserves 
the  right  to  reject  any  and  all  bids, 

Bidders  shall  furnish  to  the  City  of 
Dowagiac  surety  bonds  for  the  perform- 
ance of  contract,  for  labor  and  materials 
and    for    proper    construction. 

Dated    March   28,    1911. 

WILLIAM    T.    EASTON. 
Clerk. 


DREDGING— IRRIGATION 


Write  forlnformation 
ahoiit  the  BL'SH  IM- 
PROVED CENlRrFU- 
OAL  PLiMPS.  used  by 
Bomeof  theblgpeat  eon- 
Ir.ictlnc  aod  dredging 
companies. 

Greavri  Specially  Mfg. Co. 

1S4  Nassau  St.,  N.Y.  City 
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BRICK   PAVING. 

OFFICE  OF  THE  COMMISSIONERS, 
Portage  County,  Ravenim,  Ohio. 
March  2S,   1911. 
Sealed  proposals  will  be  received  at  the 
Onioo  of    the    Commissioners   of    Portage 
County,  Ohio,  until  12  o'clock,  noon.  May 
1,   1911.   for  the  grading  and  paving  wltli 
brick  2.12  miles  of  road  In   Ravenna  and 
Shalersvllle  Township,  said  County,  under 
the   provisions    of   "The   Dodge   Act"    so- 
called. 

Speclfleatlons,  plans  and  profiles  are  on 
file   In  the  Office  of  the  County  Surveyor 
In   Ravenna,   Ohio. 
Certlfled  check,  $1,000.00. 
The  Commissioners  reserve  the  right  to 
reject  any  and  all  bids. 

W.  J.  DODGE, 
County  Auditor. 


Washington,  D.  C.  Feb.  15.  1911. 
Sealed  proposals  will  b»  recelred  at  th» 
office  of  the  U.  S.  Reclamation  Service, 
North  Yakima.  Wash.,  until  1»  o'clock  «- 
m.,  April  U),  1911,  for  the  building  of 
K&chees  dam  and  acceasory  etructurea 
mear  Easton,  Wash.  The  work  involves 
the  excavation  of  approximately  J4B,000 
ruble  yards  of  material,  the  placing  of 
about  240,000  cubic  yards  of  embankment. 
15  000  cubic  yards  of  riprap  and  paving, 
8,000  cubic  yards  of  concrete,  and  100,000 
pounds  of  reinforcing  steel,  and  other 
Items  necessary  to  complete  the  work.  For 
particulars  address  the  United  States  Re- 
clamation Service,  Washington,  D.  C,  or 
North  Yakima.  Wash.  R.  A.  BALLINQ- 
ER.    Secretary. 


GRADING. 

Bessemer,  Mich..  April  4,   1911. 

Sealed  proposals  will  be  received  by  the 
Board  of  County  Road  Commissioners  of 
Gogebic  County,  at  their  oltice  at  Besse- 
mer, Mich.,  until  noon  of  Saturday,  April 
22.  1911.  for  the  grading  of  about  ll'/4 
miles  of  road  between  Wakefield  and 
Dunham.  Specifications,  plans  and  pro- 
files are  on  file  at  the  engineer's  office  in 
the  county  building. 

Eivch  bid  nuist  be  accompanied  by  a 
certified  check  for  one  hundred  dollars 
($100.00),  which  check  will  be  forfeited  to 
said  Board  of  County  Road  Commission- 
ers in  case  the  successful  bidder  shall  fail 
to  furnish  satisfactory  bond  and  enter  the 
proposed  contract  within  five  (5)  days 
from  the  date  of  notification  of  the  award. 

The  Board  of  County  Commissioners  re- 
serves the  right  to  reject  any  or  all  bids. 
G.  S.  BARBER,  Chairman. 

H.   .4.  HARPER,   Engineer. 


U.  S.  Engineer  Office.  Duluth.  Minn.. 
March  20.  1911.  Sealed  proposals  for 
dredging  at  Superior  Entry.  Uuluth-Su- 
perior  Harbor,  will  be  received  at  this  of- 
fice >mtll  noon.  April  20.  1911,  and  then 
publlclv  opened.  Information  on  applica- 
tion.     Graham    D.    B'ltch.    Lt.    Col.    Engrs. 


U.  S.  ENGINEER  OFFICE,  Chicago, 
ni..  March  2.';.  1911.— Sealed  proposals  for 
dredging  In  Indiana  Harbor,  Ind..  will  be 
received  here  until  10  a.  m.,  April  15.  1911. 
Information  on  application.  GEO.  A. 
ZINN,    Lt.    Col..    Engrs. 


U.  S.  ENGINEER  OFFICE,  Duluth, 
Minn.,  March  16,  1911. — Sealed  proposals 
for  dredging  in  Ashland  Harbor  will  be 
received  at  this  office  until  noon,  April  15, 
1911,  and  then  publicly  opened.  Informa- 
tion on  application.  GRAHAM  D. 
FITCH,   Lt.   Col.   Engrs. 


PROPOSALS  FOR  METAL.— U.  S.  En- 
gineer Office,  Vicksburg.  Miss.,  March  15. 
1911.  Sealed  proposals  for  furnishing 
about  307,000  pounds  of  structural  metal, 
tor  use  at  locks  and  dams  Nos.  4  and  S, 
Ouachita  River,  Ark.  and  La.,  will  be  re- 
ceived at  this  office  until  noon,  April  14, 
1911.  and  then  publicly  opened.  Informa- 
tion on  application.  CLARKE  S.  SMITH, 
Capt.,  Engrs. 


ROCK  EXCAVATION, 
TUNNELINGandQUARRYING 

These  subjects  are  treated  in  detail,  economic 
methods  being  described  and  detailed  costs  given 
in  Gillette's  "Rock  Excavation — Methods  and 
Cost."  A  contractor  writes  us  that  one  method 
described  has  saved  him  hundreds  of  dollars  by 
enabling  him  to  prevent  drill  bits  from  sticking  in 
the  drill  hole.  A  mining  engineer  has  sent  us  a 
table  showing  the  output  before  certain  of  the 
author's  suggestions  were  adopted  and  after  they 
were  put  into  practice,  giving  an  increase  of  70% 
in  the  number  of  tons  broken  per  drill. 

Contractors  will  do  well  to  put  this  book  into 
the  hands  of  their  superintendents  and  foremen. 

It  contains  3S4  pages  and  ts  price  is  $8.00  net, 
postpaid. 

THE    MYRON   C.   CLARK   PUBLISHING   CO. 
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Two  "System"  Books 

These  two  books  will  not  exactly 
meet  your  needs  In  every  particular. 
No  book  on  systematizing  construction 
work  can;  but  there  Is  a  wealth  of 
suggestions  in  these  books  which  can 
be  used  to  advantage  on  your  own 
construction  work,  no  matter  what 
kind  it  may  be.  We  are  speaking  of 
"  BrlcklayinR  System  "  and  of  "  Field 
System."  by  Gilbreth.  One  review  of 
"  Bricklaying  System  '*  pronounced  It 
the  only  practical  treatise  on  brick- 
laying ever  written,  and  a  remarkable 
book  in  that  it  described  methods  of 
greatly  reducing  the  cost  of  laying 
brick,  in  spite  of  the  fact  that  the  art 
is  as  ancient  as  the  pyramids. 

The  ■'  Field  System  "  is  a  series  of 
rules  and  instructions  for  the  guid- 
ance of  superintendents  and  foremen, 
the  object  being  to  secure  uniformity 
of  procedure  and  economy  of  perform- 
ance on  general  contract  work. 

The  "  Bricklaying "  contains  330 
pages  '6x9  inches)  and  its  price  is 
$3.00    net,    postpaid. 

The  "■  Field  System "  contains  194 
pages  (bound  in  leather)  and  its  price 
is  $3.00  net.  post  paid. 

The  Myron  C.  Clark  Pablishing  Co. 

355  Dearborn   Street,  Chicago 
13-21    Park   Row,  New  York 


Importance  of 
Cost  Keeping 

Whether  his  work  be  inspecting, 
surveying,  drafting,  or  in  charge  of 
constructing,  the  engineer  should  re- 
cord both  the  cost  of  the  work  he 
liimself  is  doing  and  the  cost  of  all 
work  that  comes  under  his  observa- 
tion. His  ability  not  only  to  estimate 
future  work  but  to  reduce  its  cost  de- 
pends upon  his  detailed  knowledge  of 
costs.  Cost  keeping,  therefore,  should 
tie  studied  by  every  engineer.  "  Cost 
Keeping  and  Management  Engineer- 
ing." by  Halbert  P.  Gillette  and  Rich- 
ard T.  Dana,  has  met  with  universally 
favorable  reviews  from  tlie  engineer- 
ing press,  and  cannot  fail  to  be  a  great 
aid  to  every  engineer  and  contractor. 
Tlie  book  is  6x9  inches,  360  pages,  and 
its   i^rice   is    $3.50   net,    postpaid. 

The  Myron  C.  Clark  Publishing  Co. 

355  Dearborn   Street.  Chicago 
13-21   Park  Row,   New  York 
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The  Philadelphia  Sewage  Purification 
Tests. 

Tlic  tliiril  partial  rcimrt  upon  the  comprc- 
liensive  plan  for  the  cnlloctinn,  purification  and 
'hsposal  of  the  sewage  of  the  entire  city  of 
Phila(lcl|)liia  has  ju.st  been  issued  by  the  Bu- 
reau of  Surveys.  The  attention  of  our  read- 
ers is  directed  to  the  brief  review  of  this  re- 
port vvhicli  appears  clsewdiere  in  this  issue. 
The  present  report  ilcals  with  the  purification 
and  disposal  features. 

The  experiments  of  which  tliis  report  is  a 
record  were  performed  at  .Spring  Garden, 
fhiladelphia,    between     .March    2:i,     lOOP,    and 


.May  b"),  Iflllf  Since  tlic  period  of  investiga- 
tion e.xtended  over  a  year  the  effect  of  the 
change  of  seasons  on  the  various  processes  of 
purification  investigated  was  noted. 

The  processes  investigated  are  the  ones  now 
in  favor  in  Europe  and  .'\merica.  Before  the 
experiment  station  was  equipped  or  the  proc- 
esses to  ])e  tested  were  selected  some  of  the 
principal  purification  works  of  England,  Bel- 
gium, Holland,  Germany  and  France  were 
visited  by  George  R.  Stearns,  director  of  tlie 
Department  of  Public  Works,  and  George  S. 
Webster,  chief  en.gineer  of  the  Bureau  of  Sur- 
veys, of  Philadelphia,  to  secure  first  hand  in- 
formation concerning  the  recent  advances 
made  in  sanitary  science  in  those  countries. 
Various  types  of  sanitary  works  in  use  in  the 
eastern  part  of  the  United  States  were  also 
visited.  The  processes  finally  selected  for  in- 
vestigation at  Philadelphia  were  therefore 
truly  representative  of  present  day  practice. 

While  in  some  cases  the  efficiency  of  the 
various  processes,  as  determined  in  tliese  ex- 
periments, are  relative  rather  than  absolute, 
the  great  value  nf  unbiased  tests  made  by  a 
trained  corps  of  scientific  investigators  niiist 
lie  apparent  to  all  sanitary  engineers.  It  is 
well  known  that  widely  dilTerent  results  may 
apparently  be  secured  from  a  given  purifica- 
tion plant,  depending  on  the  method  of  collect- 
ing samples  and  conducting  the  subsequent 
chemical  and  bacteriological  tests.  The  atten- 
tion of  our  readers  especially  is  directed  to 
this  feature  of  tlie  investigations. 

We  believe  that  the  review  of  thi^  excellent 
report,  as  we  have  arranged  it.  will  be  useful 
to  sanitarians  in  checking  up  on  current 
methods  of  sewage  purification  and  relative 
efficiencies.  It  should  prove  of  special  interest 
and  value  to  engineers  just  taking  up  this  line 
of  work. 


The  Centering  for  the  Spokane  Arch. 

In  another  column  we  publish  a  report  of 
the  collapse  of  the  timber  arch  centering  for 
the  281-ft.  span  arch  of  the  Monroe  St.  bridge 
at  Spokane,  to.gether  with  the  plans  and  illus- 
trations of  the  new  centering  which  has  been 
designed  and  is  now  being  erected.  No  very 
satisfactory  reason  has  ever  been  given  for  the 
failure  of  the  first  center  designed  for  this 
circle.  It  was  blown  down  by  a  40-mile  gale — 
that's  all.  It  fell  like  a  pile  of  blocks.  The 
centering  was  itself  a  timber  arch  put  together 
in  framed  sections  which  were  suspended  from 
the  old  steel  bridge  overhead.  This  type  of 
centering,  wdiile  economical  in  itself,  does  not 
seem  practicable  for  arches  of  such  great  size. 
The  manner  in  which  the  centering  collapsed 
would  indicate  that  it  could  never  have  been 
successfully  loaded  with  concrete.  To  load  it 
successfully  it  would  have  been  necessary  to 
load  it  uniformly,  or  nearly  so,  over  the  en- 
tire arch  at  one  time,  in  order  to  jircvent  its 
collapse  due  to  eccentric  loading.  .A  scries  of 
small  concrete  voussoirs  might  have  been 
poured  but  so  many  of  these  would  have  been 
required  that  the  task  would  have  been  im- 
practicable. 

The  new  centering  consists  of  four  steel 
trusses  of  lO'J-ft.  span,  supporting  a  timlier 
falsew'ork.  It  is  a  much  more  substaiUial  type 
of  construction,  .''v  look  at  the  plans  on  another 
page  will  suffice  for  a  description.  There  arc. 
however,  a  few  minor  criticisms  wdiich  we 
would  offer,  which  have  been  called  to  the 
writer's  attentifin  throu.gh  experience  on  sim- 
ilar construction.  .-Vccording  to  the.  plans  nf 
the  falsework,  the  rib  timbers  will  be  cut  to 
fit  tlie  curve  of  the  intrados.  It  is  ;isstimed 
that  the  wedges  pl.iced  on  the  caps  fif  the  bents 
beneath  will  be  used  to  adjust  the  height  of 
these  timbers  after  they  are  put  in  jilacc.  This 
method  will  be  found  more  ilifficult  .-ind  ex- 
pensive, and  less  accurate  than  the  methnil  of 
placing  furring  strips  on  lop  of  the  rib  titn- 
Iicrs.  It  is  very  difficult  to  move  wedges  un- 
der loads  of  this  kind,  and  especially  difificult 
when  the  wedges  are  located  where  they  can 
not  easily  be  reached,  as  these  are.  It  is  as- 
sumed that  these  wedges  are  to  he  adjusted 
under  the  load  of  the  timber  above  them  only. 
If  the  load  of  concrete  were  placed  on   them 


It    would   be    practically   impossible     lo     move 
them. 

.Vccording  to  the  plan  there  is  no  arrange- 
ment for  adjusting  the  tangential  compressive 
stresses  due  to  the  loading  with  concrete. 
Wedges  should  be  located  between  the  butt 
ends  of  the  rib  timbers,  at  the  quarter  points 
at  least,  to  prevent  the  buckling  of  these  tim- 
bers. 

1  he  bents  Mipporlnig  the  rib  liml)ers  are 
crossbraced  with  (ixI2-in.  timbers  bolted  to  the 
posts.  This  construction  will  no  doubt  be  suf- 
ficient where  the  load  is  nearly  vertical,  but 
it  would  seem  desirable  not  to  bolt  these 
braces  where  lateral  strains  are  introduced, 
but  that  they  should  be  framed  diagonally  be- 
tween the  bents.  These  are  perhaps  minor 
items  but  it  is  the  miner  items  often  tiiat  cause 
the  most  worry  in  actual  construction. 

The  two  concrete  arches  of  ne.xt  largest  span 
in  the  United  States  are  at  Cleveland  (281-ft. 
span)  and  at  Philadelphia  {2:-iri-ft.  span).  De- 
scriptions of  these  may  be  found  in  Engin'Eer- 
i.Ni;  CoNTR.\CT]NG   for  Sept.   14,   llHu.  and  Jan. 

Ii.  i!>o;i. 

In  the  Walnut  Lane  bridge  at  Philadelphia 
the  centering  for  the  233-ft.  arch  consisted  of 
a  steel  trestle  carried  on  concrete  piers  and 
supporting  a  timber  staging  or  falsework.  The 
means  for  adjusting  the  height  of  the  center- 
ing were  jacks  and  wedges.  One  set  of  jacks 
was  placed  in  the  4-ft.  space  left  between  the 
top  of  the  steel  trestle  and  the  timber  staging 
and  the  other  set  was  placed  between  the 
top  end  of  timber  staging  and  the  bottom 
of  the  bents  of  the  upper  trestle.  The  lower 
set  of  jacks  were  placed  for  emergency  use 
only,  but  fortunately  it  was  not  necessary  to 
use  them.  The  jacks  were  adjusted  to  their 
.greatest  height  so  that  any  movement  would 
be  a  downwar<l  movement  in  adjusting  the 
height  of  the  falsework  and  in  lowering  for 
moving  to  the  second  rib.  In  the  Spokane  arch 
center  there  is  opportunity  for  a  similar  ar- 
rangement of  jacks  between  the  upper  chord 
of  the  lower  sta,ging  and  the  bottom  of  the 
upper  trestle  work. 

The  Rocky  River  arch  at  Cleveland  is  but  1 
ft.  less  in  span  than  the  Spokane  arch,  and  like 
the  .Spokane  arch,  the  coiulitions  made  it 
necessary  to  erect  the  arch  without  placing 
piers  for  the  centering  in  midstream.  A  3- 
hinged  steel  arch  was  used  and  through  its 
use  the  concrete  rili  was  built  nearly  exactly 
to  the  lines  called  for  on  the  plans.  The  arch 
ril)  was  formed  with  timber,  supported  on  the 
steel  arch.  The  manner  of  supporting  the 
lag.ging  was  by  a  series  of  joists  laid  parallel 
to  the  span  of  the  arch.  These  joists  presented 
the  opportunity  of  utilizing  them  as  continuous 
compressive  members,  which  following  the 
lines  of  the  intrados  of  the  arch  from  end  to 
end  would  assist  the  centering  to  that  extent, 
and  wdiile  this  assistance  was  more  or  less  in- 
determinate, yet  it  was  made  use  of.  These 
timbers  were  12x12  ins.  at  the  spring  line,  but 
were  decreased  in  size  toward  the  crown  where 
3x12  plank  were  used.  To  bring  the  lagging  to 
the  theoretical  curve  of  the  arch  the  engineer 
took  levels  and  measurements  on  the  ends  of 
these  timbers  which  formed  short  chords  of 
the  curve.  From  these  figures  the  thickness  of 
furring  strijis  was  calculated  thus  saving  the 
cutlin.g  of  the  heavy  timbers.  The  timbers 
wdien  placed  were  an  inch  or  so  low,  as  de- 
signed for  placing  the  strips.  The  arch  wdien 
concreted  was  exactly  correct  for  level  at  the 
crown   arch   V2   in.   K<w  at  the   Vi    points. 

Wedges  were  jilaeed  Iietween  the  butt  ends 
of  the  timbers  at  4  points,  the  points  bein.g 
taken  in  the  l-ft.  keyways,  so  as  imt  in  be  in- 
terfered with  by  the  concreting. 

.\  lew  pieces  of  lagging  were  left  olT  so 
that  the  wedges  were  easily  accessible  from 
above. 

One  mistake  matle  in  handling  the  steel  arch 
center  at  the  Rocky  Ri\'er  liridgc  was  in  not 
having  a  cnnlinuous  track  Iniilt  in  the  c<uicrete 
pier  from  one  side  to  the  other.  .\  teiiiporar\ 
timber  cribbing  was  made  to  span  the  gap 
from  one  pfisition  of  the  arch  center  lo  the 
other  and  in  crossing  this  the  -■i-hinged  arch 
spread  longitudinally  about  2  ins.  and  it  re- 
quired .3  ilays  with  several  heavy  jacks  to  get 
it  back  into  position. 
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The  steel  center  for  the  arches  of  large  span 
is  much  more  to  be  desired  than  a  timber  cen- 
tering as  shown  by  the  experience  at  Cleve- 
land. This  arch  was  built  exactly  to  its  proper 
elevation  at  the  crown  and  only  '/4  in.  low  at 
the  quarter  points.  The  Walnut  Lane  cen- 
tering was  placed  2%  ins.  high  at  the  crown 
to  allow  for  settlement  and  the  settlement  was 
3%  ins.  The  posts  crushed  into  the  timbers, 
in  places  nearly  3  ins.,  causing  no  little  worry 
to  the  men  in  charge. 

The  cost  of  the  Rocky  River  steel  centering 
figured  a  couple  hundred  dollars  more  than 
the  wood  centering,  but  it  is  believed  tliat  the 
difference  was  made  up  in  the  moving  from 
one  rib  to  another. 


Progress  in  the  Investigation  of  Rail 
Failures. 

Since  the  advent  of  bca\  y  wheel  loads  the 
failure  of  steel  rails  has  become  a  most  ser- 
ious problem  for  the  railroads;  Prior  to  about 
three  years  a^o  Bessemer  rail  was  used  al- 
most universally  for  the  reason  that  it  cost 
less  than  open  hearth  rail.  When  the  question 
of  rail  failures  began  to  assume  a  ^erious  as- 
pect many  of  the  leading  railroads  adopted  the 
policy  of  buying  only  open  hearth  rail.  This 
was  thought  to  l>e  a  satisfactory  if  not  final 
solution  of  the  problem,  and  this  action  re- 
ceived commendation  from  both  the  technical 
and  popular  press. 

A    brief    experience,    however,    has    demon- 


strated the  fact  that  while  failures  are  less 
frequent  with  open  hearth  rail,  the  problem 
is  still  a  serious  one,  and  that  some  satisfac- 
tory solution   is  urgently  needed. 

Many  investigations  have  been  conducted 
for  the  purpose  of  discovering  the  speeilic  . 
causes  and  the  cures  for  rail  failures.  By  far 
ihe  most  important  of  these  have  been  pros- 
ecuted during  th  ■  past  nine  months  by  the 
.\merican  Railway  Engineering  Association, 
acting  through  its  rail,  committee-  and  its 
engineer  of  tests.  Certain  definite  results 
have  been  secured  pointing  to  immediate  im- 
provements in  the  situation,  and  probably  an 
ultimate    solution    of    the   problem. 

In  another  column  of  this  issue  we  present 
.Ml  address  delivered  by  Mr.  M.  I-T.  Wick- 
hurst,  engineer  of  tests,  before  the  associa- 
tion during  the  recent  convention.  This  ad- 
dress, while  designed  primarily  to  indicate 
the  methods  and  progress  of  the  rail  com- 
mittee in  the  matter  of  rail  investigations,  is 
in  our  opinion  of  especial  value  in  supplying 
to  the  maintenance  engineer  .just  such  in- 
formation as  he  needs  in  regard  to  processes 
of  makin.g  steel,  methods  of  testing  steel  rail, 
and  the  results  and  indications  derived  from 
tests  that  have  been  inade.  The  address  sup- 
plies, in  concise  form,  matter  that  coidd  only 
lie  secured  otherwise  by  the  reading  of  cn- 
haustive  treatises  and  numerous  reports. 

The  most  important  indication  secured  from 
the  investigation  of  the  rail  committee  is  that 
in   tlie   maioritv   of   cases   rail    f.'iilures  .-ire  due 


to  excessive  segregation  of  carbon,  sulphur 
and  phosphorous.  Excessive  segregation  pro- 
duces a  brittle  zone  in  the  steel.  This  is  ex- 
ceedingly dangerous  for  the  reason  that  it 
can  only  be  discovered  by  analysis  or  when 
a,  break  occurs.  A  "pipe"  is  due  to  a  cavity 
in  the  ingot  and  appears  either  as  a  cavity  or 
as  a  split  in  the  finished  rail.  "Pipes"  are 
carefully  watched  for  and  are  usually  discov- 
ered during  the  process  of  drilling  the  rail,  and 
few  failures  are  attributed  to  this  cause.  The 
problem  of  making  a  safe  rail  is  therefore 
mainly  one  of  making  an  ingot  free  from  ex- 
cessive segregation  or  in  controlling  the  segre- 
.gation  so  that  the  segregated  area  can  be 
cropped   oflf. 

In  this  connection  recent  experiments  made 
on  ferro-titanium  steel  rail  are  interesting.  In 
our  issue  of  April  •'i  we  gave  an  account  of 
comparative  wear  on  ordinary  Bessemer  rail 
and  ferro-titanium  Bessemer  rail.  This  test 
indicated  superior  wearing  qualities  in  steel 
subjected  to  the  ferro-titanium  treatment. 
It  is  also  claimed  for  this  treatment  that  it 
acts  to  retard  the  segregation  of  sulphur,  car- 
bon and  phosphorous,  and  thus  to  elimin- 
ate the  failures  due  to  this  cause.  The  ques- 
tion as  to  whether  this  is  the  only  treatment, 
■  ir  even  the  best,  for  bringing  about  such  a 
result  remains  to  be  determined. 

With  the  most  prolific  source  of  rail  fail- 
ures definitely  fixed,  and  considering  the  in- 
vestigations now  in  progress,  it  would  seem 
that  a  satisfactory  solution  of  the  problem 
-liduld   be   a   matter  of   a   short  time 
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The  Centering  for  the  281-Ft.  Concrete 
Arch,    Monroe   St.    Bridge.   Spo- 
kane,  Wash. 

The  city  of  Spokane  has  under  construction 
a  concrete  arch   which  will    be     one     of     the 


under  the  direction  of  the  present  city  engi- 
neer. Mr.  Morton  ■Macartney,  and  the  work  is 
being  done  by  the  day  labor  system. 

The  most  interesting  construction  problem 
so  far  has  been  the  centering  for  the  main 
arch  over  the  river,  which  has  a  span  of  ■2.'^l 


Some  notes  on  this  first  centering  and  a  de- 
scriinion  of  the  conditions  leading  to  its  col- 
lapse have  been  furnished  us  by  Mr.  Macart- 
ney,  from  which  we  quote  as  follows: 

Monroe  St.  runs  north  and  south  and  the 
Spokane   River   is  crossed  by  it  at  the   foot  of 


Fig.   1 — View   Showing   Spokane   Arch   With    Steel  Trusses  in   Place  to   Receive  281    Ft.  Timber   Center. 


largest  in  the  world.  Its  main  arch,  which  has 
a  span  of  281  ft.,  is  the  largest  concrete  arch 
in  the  United  States,  there  being  one  at  Cleve- 
land, however,  which  is  of  280  ft.  span.  This 
Spokane  bridge,  known  as  the  Monroe  St. 
Bridge,  was  designed  under  the  direction  of 
Mr.  J.  C.  I^alston,  formerly  citv  engineer.   The 


ft.  and  a  rise  of  intrados  of  114  ft.  This  arch 
is  of  the  twin  rib  type,  the  ribs  being  placed 
3G  ft.  c.  to  c.  The  ribs  are  IC  ft.  wide  by  li 
ft.  !)  ins.  deep  at  the  crown,  and  flare  toward 
the  haunches  to  a  width  of  19  ft.  9  ins  and  a 
depth  of  18.5  ft.  The  first  center  designed  and 
built   for  this  arch  collapsed    during    a    wind 


the  last  of  a  series  of  falls,  the  total  drop  in 
which  approximates  135  ft.  In  the  course  of 
the  a.ges  a  basin  has  been  formed  on  the  line 
of  Monroe  St.,  in  which  the  water  varies  in 
depth  from  50  ft.  on  the  east  property  line  to 
.'!0  ft.  on  the  west  property  line.  The  low 
water  flow  of  the  river  is  2.000  cu.  ft.,  the  high 
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the  period  of  high  ujiir  the  stream  is  very 
swift  and  turbulent.  Just  above  the  falls 
there  are  situated  st\xral  lumber  mills  and 
the  breaking  of  a  lo.y  boom  would  precipitate 
an  immense  number  01  logs  over  the  falls. 

The  power  plant  building  of  the  Washington 
Water  Power  Co.  abuts  on  the  east  property 
line  of  Monroe  St.  and  e.xtends  north  from 
the  south  pier  of  the  river  span  to  the  south 
border  of  the  deep  basin  tliat  has  been  de- 
scribed. The  tail-races  r.f  the  power  plant 
traverse  the  line  of  the  liridge.  These  sev- 
eral  circumstances   elininiatcd    from  consider- 


2sn 


Fig.     2 — Sketch     of     Original     Timber     Arch 
Center. 

ation  not  only  the  use  of  talstwork  supported 
on  bents  in  the  river,  but  als"  the  use  of  false- 
work which  would  require  many  temporary 
river  bents  for  its  erection. 

On  the  other  hand,  the  existence  of  a  steel 
bridge  on  the  line  of  Monroe  St.  offered  a 
means  of  erecting  falsework  by  suspension 
iherefrom.  Tliis  steel  bridge  was  of  the  can- 
tilever type;  the  anchor  spans  ISO  ft.  long  and 
the  cantilever  and  suspended  span  crossing 
the  river  277  ft.  long.  By  placing  one  pier 
upon  a  rock  shelf  rising  between  two  of  the 
power  plant  tail-races,  and  another  pier  upon 
a  similar  shelf  on  the  north  edge  of  the  deep 
water  basin,  it  was  possible  to  obtain  a  span 
of  192  ft.  for  falsework  symmetrically  located 

•  with  respect  to  the  281  ft.  concrete  arch.  In 
the  44.5  ft.  between  such  falsework  piers  and 
the  piers  of  the  concrete  arch,  a  simple  sys- 
tem of  vertical  post  falsework  could  readily  be 

'      constructed.     The  span  of   1!I2   ft.   was  there- 

'       fore  chosen   for  the  center   falsework. 

-Vfter  comparison  of  arch  and  truss  spans 
for  falsework,  an  arch  was  determined  upon. 
The  large  steel  bottom  chords  required  in  a 
truss  by  the  heavy  load  of  the  concrete  arch 
made  a  combination  arch,  in  wliich  the  heavily 
stressed  members  were  all  in  compression 
much  cheaper.  .\  combination  arch  of  the 
type  shown  by  Fig.  I  was  designed,  consist- 
iijg  of  seven  timber  ribs,  spaced  3  ft.  apart 
on  centers.  A  wider  base  was  not  given  to 
the  structure  because  of  the  location  of  the 
power  plant  upon  the  east  property  line  of  the 
street.  Wind  pressure  was  to  be  taken  care  of 
by  guy  cables  in  addition  to  the  bracing. 

Construction  on  the  falsework  arch  was 
hegim  late  in  June,  1910.  Cables  suspended 
from  the  steel  bridge  supplied  the  means  of 
erection.  It  was  possible  to  erect  the  four 
westerly  and  the  two  easterly  ribs  without  any 
interference  with  the  steel  structure.  The 
third  rib  from  the  east,  however,  came  directly 
in  line  with  the  easterly  chord  of  the  steel 
bridge  and  interfered  in  its  upper  four 
panels.  Consequently,  after  si.x  ribs  were  com- 
pleted and  the  seventh  brought  up  to  the 
point  of  interference,  really  active  operations 
were  suspended  until  the  steel  could  be  re- 
moved. Due  to  the  fact  that  the  uncompleted 
rib  was  kept  blocked  up  in  order  to  insure  its 
ready  adjustment  when  meeting  at  the  crown, 
it  was  not  feasible  to  put  on  the  final  bracing. 
The  ribs  were  all  tied  together  with  temporary 
braces  and  there  were  22  guys,  up  and  down 

]       stream  upon  the  structure. 

The  timber  arch  was  cut  free  from  the  steel 
July  13  and  the  work  of  removing  steel  was 
begun.  On  July  20  the  last  piece  of  interfer- 
ing steel  was  removed.  The  following  day, 
July  21,  a  squall  of  unusual  nature  occurred, 
during  which  the  timber  arch  collapsed.  With 
the  resumption  of  work  after  the  noon-hour, 
the  clear  weather  of  the  morning  continued, 
with  the  wind  blowing  1"  to  20  miles  per  hour, 
from  the   southeast.     About   1 :40  p.   m.  there 


were  evidences  of  a  storm  gatluriiig  111  the 
west.  According  to  the  local  weather  reports, 
the  first  thunder  clap  came  at  1 :45  p.  m.  and 
at  1  ;40  p.  m.  the  wind  changed  from  20  miles 
per  hour  S.  E.  to  4lI  miles  per  hour  S.  W. 
There  followed  a  brief  wind  scjuall  accom- 
panied by   rain. 

The  weather  bureau  is  located  about  one- 
third  of  a  mile  southeast  of  the  river  basin. 
The  river  gorge  at  the  bridge  site  runs  from 
southwest  to  northeast  and  in  all  likelihood 
the  storm  following  the  ravine  caused  a  higher 
wind  than  on  top  of  the  building  wherein  tlie 
weatlier  bureau  is  located. 

From  the  testimony  of  eye  witnesses  the 
structure  raised  and  collapsed,  all  members 
holding  w-ell  together.  Due  to  the  e.xcitement 
incident  to  such  events  and  the  brief  space 
of  time  oi?ered  in  which  to  make  observations, 
the  condition  of  the  debris  after  the  collapse 
offers  perhaps  a  more  noteworthy  indication 
of  what  actually  happened  than  the  evidence 
of  excited  witnesses.  The  debris  was  piled 
high  on  the  north  shore  and,  of  that  portion 
which  fell  in  the  water,  the  most  distant  piece 
was  scarcely  over  50  ft.  from  the  original  line 
of  the  arch.  There  was  no  debris  on  the 
south  pier  and  some  timber  wdiich  had  been 
lying  there  was  left  undisturbed.  Although 
positive  conclusions  are  impossible,  it  seems 
reasonable  to  infer  from  the  above  circum- 
stances that  the  sudden  wind  from  the  south- 
west, striking  the  structure  at  an  angle  of 
about  45°,  lifted  it  clear  of  the  south  support 
and  did  not  merely  cause  it  to  topple  sideways 
as  would  have  occurred  had  the  arch  not  lieen 
guyed.  An  examination  showed  all  the  guy 
cable  anchorages  intact  and  none  of  the  guys 
themselves   broken. 

The  collapse  of  this  timber  arch  presented 
anew  the  problem  of  centering.  To  re-erect 
ihe  arch  would  necessitate  the  replacing  of 
,hat  portion  of  the  old  steel  bridge  already 
removed.  Such  a  procedure  was  not  only  a 
step  backward  and  therefore  undesirable,  but 
it  was  also  deemed  unwise  because  those  por- 
tions of  the  removed  steel  members  which 
were  inaccessible  in  the  erected  structure 
showed  that  the  20  years  of  over-stressing 
service  had  made  their  future  use  unsafe  and 
the  structure  had  in  consequence  already  been 
condemned    for     re-erection     as     a     highway 


bridge,  without  car  service,  farther  down- 
stream, as  was  originally  intended.  It  was 
then  decided  to  adopt  a  system  of  centering 
composed  of  timber  bents  supported  on  four 
steel  trusses  of  l'J2  ft.  span,  the  four  trusses 
to  be  used  later  in  pairs  to  form  part  of  the 
proposed  bridge  down-stream.  The  work  of 
disinantlmg  the  old  steel  bridge  was  continued 
after  the  accident  and  provision  was  made  in 
building  the  piers  of  the  main  spans  for  an- 
chorages and  toggles  to  allow  of  the  erection 
of  the  steel  trusses  as  cantilevers. 

The  steel  for  the  trusses  began  to  arrive  in 
Spokane  in  the  middle  of  February,  1911. 
Frection  was  started  March  2  and  was  com- 
pleted in  eleven  working  days  of  8  hours  each, 
at  a  cost  of  $10  per  ton. 

The  adopted  construction  of  the  new  cen- 
tering is  shown  by  the  accompanying  plans 
and  photograph.  The  steel  support  for  the 
timber  falsework  consists  of  four  12-panel 
Baltimore  trusses.  The  trusses  are  35  ft. 
high  and  the  panels  16  ft.  long,  all  pin  con- 
nected. The  timber  falsework  is  erected  on 
the  steel  trusses,  except  beyond  the  ends  of 
the  trusses  where  it  is  carried  to  the  ground. 
The  falsework  is  built  of  12xl2-in.  timbers 
with  0xl2-in.  braces.  The  load  is  carried  to 
the  panel  points  on  the  steel  trusses,  as  shown 
by  the  drawing,  by  means  of  radial  posts. 
This  system  of  radial  posts  divides  the  false- 
work into  two  parts  which  may  be  called, 
for  convenience  of  description,  the  upper  and 
lower  centering.  The  top  chords  of  the  lower 
centering  forms  the  foundation  for  the  bents 
I'f  various  heights,  which  are  carried  up  to 
within  a  short  distance  of  the  ribs.  Sets  of 
wedges  are  placed  on  the  caps  of  the  bents  and 
on  the  wedges  rest  the  12xl6-in.  transverse 
timbers  which  support  the  Gxl2-in.  rib  timbers. 
I'he  bents  are  braced  with  6xr2-in.  timbers 
bolted  to  them  diagonally  with  %-in.  bolt. 

The  falsework  is  erected  in  position  for  con- 
creting on  arch  rib  and  is  to  be  adjusted  by 
cast  iron  wedges  beneath  the  steel  truss. 
-\fter  concreting,  the  falsework  will  be  moved 
west  36  ft.  on  rollers  for  concreting  the 
second  rib.  The  accompanyin.g  photograph 
showing  the  steel  trusses  erected  was  taken 
March  20. 

.Ml  work  is  being  done  by  day  labor  under 
the   direct  supervision  of   ]\Iessrs.   P.  F.   Ken- 


Fig.  3 — Details  of  Timber  Center  for  281    Ft. Concrete   Arch.   Spokane.   Wash. 
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ncdy  ami  J.  1",  Greene,  who  in  turn  arc  under 
the  direction  of  the  City  Engineer,  Mr.  Morton 
Macartne\ . 


The  Use  of  Corrugated  Iron  Floor 
Fornis. 
One  of  the  recent  departures  in  concrete 
construction  whicli  gives  promise  of  consid- 
eraMe  future  ilevelopnient  is  the  use  of  cor- 
rugated iron  sheets  for  the  centering  of  con- 
crete flooring.     In  discussing  this   feature  of 


is    freiiucntly   olitaiiicd    from   bad   joints   with 
boards. 

As  far  as  economy  n'oes,  tlie  cost  is  about 
one-lialf  that  of  wooden  floor  forms;  and  it 
therefore,  from  that  standpoint,  was  a  great 
success.  When  drawing  the  false  work  near- 
ly all  the  props  were  taken  out,  leaving  just 
barely  enough  to  keep  the  forms  up.  ropes 
were  then  put  around  tliese,  the  men  keeping 
at  a  distance  where  there  was  no  danger  of 
getting   hurt,   and    the    remaining   posts   were 


I  he  bottom  portion  reaching  to  the  surface  of 
the  ground  was  molded  separately.  When 
this  section  or  length  had  been  sunk  forms 
were  erected  on  it  and  the  top  portion  of  the 
pile  was  molded  in  place.  The  cast  portions  of 
the  piles  were  sunk  by  jetting. 

The  costs  of  this  work  which  follow  cover 
03  bents  each  consisting  of  two  old  columns 
enc'LSed,  of  one  new  concrete  column  and  of 
one  girder.  As  will  be  seen,  the  work  proved 
to  be  quite  expensive.     Two  items  which  con- 
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Fig.  A — Details  of  End   Panels  of  Trusses  Supporting  Wooden  Centering. 


concrete  work  at  the  recent  annual  meeting 
of  the  Xational  Association  of  Cement  Users, 
Mr.  Leonard  C.  Wason  of  the  Aberthaw  Con- 
struction  Co.  gave  some  interesting  details. 

Corrugated  iron  has  been  used  extensively 
for  this  purpose  in  Minneapolis  and  more  re- 
cently in  the  vicinity  of  Boston,  notably  in  the 
construction  of  the  new  concrete  warehouse 
of  the  Massachusetts  Cotton  Mills  at  Lowell, 
Mass.  No.  20  gage  black  corrugated  iron  is 
the  material  employed.  For  flat  floor  con- 
struction particularly,  where  the  design  calls 
for  the  mushroom  type  of  construction,  cor- 
rugated iron  has  proven  most  satisfactory,  es- 
pecially in  the  matter  of  cost. 

In  the  erection  of  the  Massachusetts  Cotton 
Mills  warehouse  the  Aberthaw  Construction 
Co.  adopted  the  following  method:  The  junc- 
tion of  column  heads  with  floor  were  ar- 
ranged with  a  square  metal  plate  fastened  to 
column  head.  The  inside  was  the  outline  of 
the  column,  sometimes  octagonal  and  some- 
times circular,  but  the  outer  edge  was  a  square. 
The  corrugated  plates  lapped  onto  the  square 
and  by  sliding  tliem  in  or  out  longitudinally 
the  right  amount  of  lap  and  close  the  area  of 
floor  was  obtained.  Then  by  lapping  over  one 
or  more  corrugations  crosswise  you  get  the 
correct  tit  the  other  way.  so  there  is  prac- 
tically no  cutting  to  do.  They  were  supported 
on  plank  on  edge  24  ins.  apart  and  did  not 
,sag  when  loaded. 

Of  course,  if  the  appearance  of  the  ceiling 
•>  objectionable  tliis  type  of  form  could  not 
.le  used  ;  but  in  a  storage  warehouse,  the  looks 
were  of  no  particular  consequence.  Although 
.ncre  w-ere  some  laps,  which  made  a  rather 
lilunt  edge,  its  appearance  was  no  worse  than 


tlicn  jerked  all  out  at  once,  dropping  the 
forms  of  a  large  room  at  a  single  operation. 
The  corrugated  iron  came  down  pretty 
straight  and  did  not  get  bent  up  much,  but 
what  little  damage  there  was  was  taken  care 
of  bv  two  men  with  a  hand  straightener. 


Method    and    Cost    of    Encasing    and 

Widening     with     Concrete     the 

Boardwalk     Structure    at 

Atlantic  City,  N.  J. 

Work  has  been  in  progress  improving  and 
enlarging  the  boardwalk  at  Atlantic  City,  N.  J., 
for  two  years  or  more.  This  structure  in  its 
main  part  consists  of  a  platform  of  plank  and 
joists  carried  on  bents  of  iron  piles  capped 
with  plate  girders.  The  improvement  consists 
in  encasing  the  original  metal  structure  in  con- 
crete ?.nd  of  widening  the  bents  from  two 
piles  to  three  piles  by  sinking  additional  rein- 
forced concrete  piles  and  building  reinforced 
concrete  extensions  to  the  girders.  The  ac- 
companying drawings  of  work  done  during 
1010  indicate  the  character  of  the  work  clear- 
ly. This  improvement  has  been  made  in  sec- 
tions from  season  to  season.  The  portion  of 
tlie  work  considered  particularly  here  was 
done  by  the  Nelson-Merydith  Co.,  of  Cham- 
berslnirg.  Pa.,  and  we  are  indebted  to  thc^e 
.gentlemen  for  the  data  which  follow . 

The  method  of  work  w'as  in  general  as  fol- 
lows:  The  new  pile  was  cast  and  sunk  and 
the  two  old  i)iles  encased,  completing  the 
work  to  the  tops  of  the  pile  caps.  Forms  for 
the  girders  were  then  erected  on  the  pile  caps, 
the  reinforcement  placed  as  shown  and  the 
concreting  done.    In  sinking  the  new  piles  only 


iributed  to  this  w-ere  (1)  the  fact  that  the 
labor  proved  to  be  rather  unreliable  and  it 
was  found  very  difficult  to  keep  up  an  efficient 
iirganization,  owing  to  the  fact  that  the  labor 
was  continually  changing;  (2)  the  fact  that 
the  work  was  done  during  the  summer,  when 
large  crowds  w-ere  to  be  found  on  the  board- 
walk. In  i-i-iaking  out  the  final  costs,  the  cost 
III  looking  after  the  w-ork  was  prorated  on  the 
Inlior  items.  All  other  general  items  were  di- 
vided according  to  the  yardage  in  the  different 
parts  of  the  work. 

The  cost  of  superintendence  for  the  whole 
work,  which,  as  stated,  was  prorated  on  the 
lalior,  was  as  follows  : 

Siipei-intendent    . .' $    775.35 

Foreman 280.50 

Timekeeper    56.1  < 

Expense    -3-02 

Total    $1,137.04 

The  other  general  items  prorated  according 
to  the  yardage  were  as  follows: 

Water   boy »  67.00 

Watolmian    5?-Si 

niacksmith    I?-;!; 

Kailroad    fare ^J-'i 

Coal            Is.O.i 

Tool   shed l|-50 

Freisht  on   tools ^-J" 

I'nioailinpr  tools "■"" 

Signs  and  pictures _,A"1;!I 

Hardware     ■  '18.00 

Total     ?9!'3.7-' 

In  addition  there  were  the  following  general 

items  not  prorated : 

Bond  *.^7-J'! 

Travel    (raising   walk) ,-,"-1 

Cutting  liraces ■..•....'...   Ii4.i0 

Toial     I .-  .?l)3S.9a 
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The  following  were  the  costs  of  the  mate- 
rials used: 

Concrete  per  barrel $  1.40 

Lumber  per  M.  ft.   (average) 25.00 

Bank  sand  per  ton  delivered l.lo 

Run  of  bank  sand  per  ton  delivered 1.45 

River  gravel  per  ton  delivered I'.lfl 

Trap  rock  per  ton  delivered 2. (Jo 

Tile  bulk  of  the  aggregate  was  run  of  beach 
sand,  gravel  being  added  to  make  the  required 
proportions.  The  total  cost  of  the  materials 
bought  was  as  follows : 

Cement   $1,294.60 

Sand  and   gravel 1.649..')0 

Lumber    615.14 

Total    J3.5.'i9.;!3 

The  cost  of  casing  the  olil  piling,  which  re- 
quired 93  cu.  yds.  of  concrete,  was  as  follows : 

Per 
Item.  Total,  cu.  yd. 

Cement    .$    190..^1  $  2.05 

Sand  and  gravel 241.73       2.60 

Total   material $    433.24  $4.65 

Lumber   90.52       0.97 

Labor   499.00       5.37 

Total    forms $    5S9.52  $  6.34 

Kxcavating    241.62       2.60 

Jlixing  and  placing 227.51       4.60 

Total   concrete $    669.13  $  7.20 

Superintendence    241.51       2.60 

General    146.23       1.57 

Total  general $    3S7.74  $  4.17 

Grand   total $2,079.11.1  $22.36 

The  cost  of  molding  and  sinking  the  new  re- 
inforced concrete  piles,  containing  112  cu.  yds. 

of  concrete,  was  as  follows: 

Per 

Item.  Total,  cu.  yd. 

Cement    $    229.44  $  2.05 

Sand  and  gravel 292.31       2.61 

Total  materiaUs $    521.75  $  4.66 

Lumber   109.01       0.97 

Labor   651.01       5.82 

Total    forms $  7C0.02  $  6.79 

Excavating    49.73  0.44 

Mixing  and  placing 412.10  3.68 

Jetting     249.90  2.23 

Total   concrete $  711.73  $  6.35 

27.1611  Ib.s.  reinforcement  at  $2.42..  656.70  n.S6 

Superintendence    '. 281.75  2.52 

General    176.10  1.57 

Total  general $    457.85  $  4.09 

Grand   total $3,108.05  $27.75 


27.160  His.   reint'orceuient  at  $2.42..   2.356.47       5.52 
Placing  reinforcement  at   $0.42....      40».5O       0.96 

Total    reinforcement $2,764.97  $  6.4S 

Mixing  and   placing  concrete 1.138.07       2.67 

Superintendence    613.80       1.44 

General    671.39       1.57 

Total    general $1,285.19  $  3.01 

Gl-and  total $9,015.28  $21.12 

Including  the  items  of  bond,  travel  and  cut- 
ting braces  as  given  above  the  total  cost  of  the 
work  was  $14,8-11.95. 

The  price  of  conmion  labor  was  $l.T.j  to  $- 
per  day  of  lU  liours.  'i'he  contractors  paid  for 
different  grades  of  skilled  labor  from  25  cts. 
lo  '■i'iV2  cts.  an  liour:  for  engineer,  GO  cts.  The 
higlicr  priced  kibor,  that  is,  30  cts.  and  37% 
cts.  an  liour.  was  classed  as  carpenters. 

In  connection  with  tlie  above  data  the  read- 
er may  consult  articles  on  other  portions  of 
the  boardwalk  improvement  which  were  pub- 
lished in  our  issues  of  Feb.  17,  190!.l,  and 
Sept.  14,  lOlO. 

Repairing  Concrete  Floors. — There  is  a 
popuhir  and  widespread  fallacy  to  the  effect 
that  a  concrete  lloor  once  shipped  or  cracked 
is  practically  at  the  end  of  its  usefulness. 
Tliis  is  undoubtedly  due  to  the  results  of  un- 
skilled workmen  attempting  to  repair  a  dam- 
aged floor.  Unless  proper  care  is  taken  and 
the  workmen  engaged  on  the  job  has  sufficient 
knowledge  of  concrete,  a  repair  job  is  most 
unsatisfactory.  In  this  connection,  the  prac- 
tice of  the  Abcrthaw  Construction  Co.,  the 
Boston  concrete  contractors,  is  worth  noting. 
In  certain  of  the  concrete  buildings  erected 
by  this  firm,  floors  have  been  chipped  in  par- 
ticular places  because  of  some  phase  of  the 
industry  which  gave  rise  to  dropping  heavy 
materials  in  one  place,  as,  for  example,  the 
winding  rolls  in  a  paper  null.  When  a  floor 
has  become  chipped  out  in  some  such  man- 
ner as  this,  the  proper  method  of  repairing  is 
to  chip  out  with  mallet  and  chisel  a  recess 
usually  square,  of  sufficient  depth  to  reach 
to  the  bottom  of  the  deepest  break  in  the  con- 
crete surface.  The  rough  surface  resulting 
from  this  process  is  then  treated  with  acid 
to  bring  out  the  solid  aggregate,  or  else  a 
stiff'  brush  is  used  to  remove  all  the  loose  dust, 
and  the  recess  washed  out  by  sluicing  out  with 
a  hose.  When  all  the  dust  particles  have  been 
removed  the  recess  is  grouted  with  cement  and 


say  about  the  efficacy  of  meters  in  curtailing 
water  waste :  "The  only  way  to  prevent 
waste  is  to  make  all  takers  pay  for  the  water 
they  actually  use.  In  other  words,  to  sell 
water  by  meter  instead  of  by  flat  rate.  If  a 
man  knows  that  every  gallon  of  water  he  al- 
lows to  run  is  being  charged  up  against  him 
by  the  meter,  lie  will  see  to  it  that  the  water 
is  shut  off  wlien  he  is  through  using  it,  that 
leaky  lixtures  are  promptly  repaired,  and  if 
be  lets  the  hose  work  wliile  he  sleeps  he  will 
at  any  rate  pay  for  it.  The  experience  of 
other  places  in  Massachusetts  in  the  compara- 
tive amounts  of  water  used  under  the  flat 
rate  and  the  meter  system  is  shown  in  the 
following    table  : 

Gals,  per 
Per  cent  c^ipita 

City.  metered.        i.ier  day. 

Boston     5  157 

Cambridge     2:;  92 

Fall     River 9s  44 

Worcester-    96  65 

Biockton     , 99  33 

Hol.voke    9  lOG 

Lawrence     90  4*j 

Lowell      73  .'■>5 

New     Bedford 31  !)1 

Springfield     55  120 

Brookline     94  85 

Maiden      96  47 

Newton     SS  62 

Quincv     14  ion 

Adams     4  10-1 

Attleboro      100  37 

Greenfield     6  120 

Mctlnien     82  :',X 

Framingham     SI  64 

VVincbendon    95  34 

Cohasset     "  169 

Ajer     6'>  46 


A      New      Gasoline      Mine      Hoist. — The 

.Seager  Engine  Works  of  Lansing.  .Mich., 
have  perfected  a  new  gasoline  mine  Iioist. 
The  manufacturers  of  this  hoist  have  aim«d 
to  produce  an  economical  unit  for  intermit- 
tent service.  Between  loads  the  engine  is 
shut  down  entirely  and  is  brouglit  to  speed 
at  any  time  within  ten  seconds.  By  means 
111  a  system  of  change  gears,  sucli  as  we 
used  on  automobile  engines,  loads  of  vari- 
ous weights  may  be  raised  at  the  most  ad- 
vantageous speeds.  This  gives  the  hoist  the 
economy  of  gasoline  and  the  flexibility  of 
steam.  The  engine  consists  of  a  multi-cyl- 
inder gas  engine  nf  the  four  cycle  type.  The 
ignition  system  is  the  "jump-spark"  with 
both    dry    liatteries    and    magnet-    and    two 
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Details    of   Concrete    Structure   for    Atlantic    City  Boardwalk. 


The  encasing  and  extension  of  the  girders 
required  427  cu.  yds,  of  concrete  and  cost  as 
follows : 

Per 

Item.  Total,  cu.  yd. 

Cement    $    874.73  $  2.05 

Sand  and  gravel 1,114.46       2.61 

Total  material $1.9.89,19  $  4.6i; 

Lumber    415.61       0.97 

Labor     1.422.25       3.33 

Total     forms , $1,837,86  $  4,3:i 


before  this  has  set  the  .granolitliic  finish  ap- 
plied and  leveled  up  with  the  rest  nf  the 
floor.  Repairs  made  in  this  maimer  are  stated 
to  be  just  as  |iertiiancnt  as  the  remiiinder  of 
the  floor,  as  tlie  bond  between  the  new  and 
old  concrete  will  be  perfect  if  all  tin-  loose 
malcri;d    has   been   carefully   removed. 


putt 


Meters    and    Water    Waste.— Mr      !■"      K. 

Wing,   chairman   nf   the   cntincil    a]iprnpriatioti 
committee,  ."Mhol,  ^Ias^..  has  the  follnwing  tn 
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EARTH        AND        ROCK        SECTION 


Methods  of  Determining  the  Slope  and 
Direction  of  Deep  Drill  Holes. 

For  ■IcU'niiiiiiiig  ihc  exact  loc.uion  ;uid  di- 
rcctimi  of  any  part  of  an  inclined  diamond, 
drill  l-orinsj  no  exact  method  has  yet  been  de- 
vised. Imt  there  are  three  methods  used  by 
which,  such  a  boring  may  be  located  closely 
enough   lor  all  practical  purposes. 

The  simplest  method  is  the  hydrotliioric 
acid  test  for  inclination  which  is  based  on  the 
power  of  hydrofluoric  acid,  to  etch  glass,  and 
the  principal  whereby  the  surface  of  a  liquid 
at  rest  assumes  a  level  jwsition.  This  method 
was  used  on  the  Catskill  aqueduct. 

The  acid  solution  is  placed  in  a  small  bottle 
about  the  size  of  a  pill  vial.  The  solution  is 
diluted  to  about  1  part  of  acid  to  !>  parts  of 
water  so  that  the  bottle  is  required  to  lie  in 
a  stationary  position  for  some  time  to  show 
a  definite  line  of  etching.  The  bottle  is  placed 
in  a  cylindrical  water-tight  steel  shell  about 
1  ft.  long  and  bored  to  fit  the  bottle.  This 
is  lowered  into  the  hole  to  the  point  desired 
and  allowed  to  remain  %  hour  or  more.  The 
angle  of  the  etched  line  with  the  line  of  the 
side  of  the  bottle  showed  the  inclination  of 
the  hole.  The  angle  was  read  liy  attaching  the 
bottle  t<i  a  pivot  which  operated  a  needle  over 
the  graduated  scale  of  a  protractor.  The 
bottle  was  clamped  to  the  revolving  pivot  in 
such  a  manner  that  the  side  of  the  bottle  and 
the  etched  line  could  be  sighted  parallel  to  a 
straight  edge  which  marked  the  diameter  of 
the  semicircular  protractor.  A  correction  was 
necessary,  however,  on  account  of  the  capil- 
lary attractions  on  the  acid  solution  on  the 
inside  of  the  tube  or  bottle,  A  minus  cor- 
rection varying  between  4°  for  a  reading  of 
26"  24'  to  8°  for  a  reading  of  52°  .05'  was 
applied  to  obtain  the  true  slope.  The  final  ac- 
cepted angle  was  an  average  of  24  readings 
by  two  independent  observers.  This  method. 
though  simple,  had  a  serious  drawback — one 
incorrect  reading  changed  the  location  of  all 
points  read  below  it. 

.\nother  method  used  on  the  Catskill  Aque- 
duct at  the  Hudson  River  crossing  was  the 
pressure  gage  test.  The  pressure  gage  was 
an  instrument  designed  to  record  the  water 
pressure,  thus  assuming  that  the  static  head 
of  water  in  the  hole  could  be  calculated,  giv- 
ing the  vertical  depth  at  which  the  pressure 
was  recorded.  Then  with  the  measurement 
of  the  length  of  the  hole,  the  position  of  the 
point  could  be  indicated.  The  pressure  gage 
consisted  of  an  arrangement  of  two  steel 
cylinders,  one  within  the  other,  the  inner  one 
being  filled  with  mercury  and  having  a  cali- 
brated glass  tube  leading  from  it  to  the  air- 
tight chamber  of  the  other  cylinder.  The  hy- 
drostatic pressure  on  the  outer  casing  forced 
the  mercury  into  the  inner  tube  from  which 
it  could  not  return,  thus  recording  the  high- 
est pressure.  This  scheme  was  excellent  in 
principal,  but  under  the  conditions  obtained 
at  the  Hudson  River  crossing,  it  did  network 
well.  Only  the  highest  pressure  could  be  re- 
corded and  higher  pressures  than  that  of 
static  head  might  be   obtained. 

A  third  method  is  that  used  in  the  Mineville 
district  of  New  York,  which  was  recently  de- 
scribed by  Guy  C.  Stoltz  in  the  Engineering. 
and  Mining  Journal.  The  instrument  used  is 
called  the  azi-clinometer  which,  as  the  name 
implies,  is  for  determining  the  azimuth  and 
inclination  of  the  hole.  The  azimuth  can  be 
read  from  a  magnetic  needle  and  the  inclina- 
tion on  a  clinometer.  The  instruments  are 
mounted  in  a  brass  cylinder  (see  Fig.  1),  1  ft. 
long  and  1%  in.  inside  diameter,  on  a  vertical 
axis  which  at  both  ends  rests  in  jeweled  bear- 
ings in  the  cylinder  partitions.  .\  portion  of 
each  side  of  the  cylinder  is  cut  away  to  enable 
reading  of  the  instruments.  .\t  the  base  of 
the  cylinder  is  a  brass  bumper  and  .lowering 
weiglit  which  is  free  to  slide  in  the  cylinder 
and  which  is  pressed  upon  by  a  coil  spring. 
As  tlie  instrument  is  lowered  in  the  drill  hole, 
thr  Iiiitnpcr  takr-;  np  anv  shock   that  iiiisht  re- 


sult m  the  instrument  striking  the  bottom 
severely. 

Preparatory  to  taking  readings  w^ith  the  azi- 
clinometer,  a  piece  of  stick  candy  or  alum,  or 
any  substance  readily  soluble  in  water,  is  in- 
serted in  a  spring  framework  mechanism  op- 
erating on  the  clinoiueter  pointer  and  above 
the  graduated  arc,  while  another  piece  of  the 
soluble  substance  is  placed  in  a  similar  hous- 
ing under  the  magnetic  needle.  The  candy 
upon  melting  in  these  housings  disengages  the 
springs  and  levers,  one  system  of  which  locks 
on  the  clinometer  pointer,  while  the  other  acts 
upon  the  magnetic  needle  of  the  compass  bo.x. 

The  instrument  is  then  screwed  into  the 
base  of  a  brass  containing  case.  5  ft.  long  and 
1%  in.  internal  diameter,  which  has  previously 
been  tilled  with  water.  Attached  to  the  top 
of  the  containing  case  is  an  eye  to  which  the 
end    of   a    line   of    wire   coiled   on    a   winch    is 


Partition  with  PcrfoTatiOTis 
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fastened.  This  wire  is  marked  at  2.5-ft.  in- 
tervals by  means  of  white  paint.  The  instru- 
ment in  the  case  is  then  lowered  by  uncrank- 
iiig  the  winch  to  a  point  decided  upon  for  tak- 
ing the  reading. 

The  clinometer  disk  and  pointer  iire  then 
free  to  assume  the  position  due  to  gravity  and 
the  magnetic  needle  seeks  the  position  of  mag- 
netic north  since  its  case  is  free  to  assume 
a  horizontal  position  on  any  inclination.  In 
the  course  of  perhaps  half  an  liour  the  candy 
has  dissolved  and  the  framework  which  has 
housed  the  candy  is  free  to  contract  due  to 
the  springs  w-hich  are  attached.  As  it  does  so, 
the  levers  act  upon  the  clinometer  and  needle, 
locking  both  in  their  proper  positions. 

The  containing  case  with  the  instrument  is 
then  hoisted  and  the  readings  are  recorded. 
These  readings  are  taken  at  intervals  of  from 
25  to  100  ft,  throughout  the  course  of  the  hole. 
The  readings  are  then  plotted  on  the  map  by 
protractor,  and  the  course  of  the  drilling  de- 
termined. 

The  magnetic  needle  is  of  course  useless  in 
detecting  the  azimuth  of  a  drill  hole  in  the 
magnetic  formation,  but  away  from  influenc- 
ing metals  the  readings  should  be  of  great 
value. 

The  instrument  was  invented  by  M.  Garvey, 
a  drill  contractor  in  Mineville,  N.  Y. 


Cost  of  Removing  the  Overburden  of 
a  Clay  Pit  by  Hydraulic  Sluicing.* 

The  shale  pit  is  about  1,8U0  ft.  from  the 
Raccoon  River  in  Des  Moines,  la.  The  near- 
est building  of  the  plant  itself  to  the  shale  pit 
is  the  pan  room„  150  ft.  away.  The  pan  room 
floor  is  9  ft,  above  the  floor  of  the  pit.  There 
is  no  iilace  near  the  pit  tn  wdiich  the  over- 
burden might  be  moved,  and  it  became  neces- 
sary to  devise  a  scheme  for  carrying  the  ef- 
lluent  some  1,100  or  l,20l)  ft,  to  a  tract  of  low 
ground  owned  by  the  company,  .\fter  work- 
ing out  the  dilTerenccs  in  elevation  (given  be- 
low) between  the  pump  house  and  low  water 
in  the  river,  also  betw-een  the  pump  house  and 
the  top  of  the  shale,  and  in  the  intake  and  out- 
let of  the  sluiceway,  a  plan  was  evolved  for 
the  operation  of  an  hydraulic  plant. 

The  hydraulic  plant  consists  of  a  14  and  20, 
10'/4xl5,  Worthington  compound  duplex  out- 
side packed  plunger  pump,  steam  for  which  is 
furnished  by  a  75-hp,  horizontal  tire  tubular 
lioiler.  The  pump  has  8-in,  suction,  7-in.  dis- 
charge, 2%-in,  exhaust  steam,  and  5-in,  ex- 
haust. At  the  entrance  to  the  pump  the  suc- 
tion line  carries  a  vacuum  chamber  12  ft, 
high,  8  ins,  in  diameter,  with  a  vacuutn  gage. 
The  pump  is  operated  at  40  revolutions  per 
minute  (80  lbs,  steam).  That  portion  of  the 
8-in,  line  which  runs  between  the  river  and 
river  bank  is  carried  on  two  floats  and  is  con- 
nected to  the  line  at  the  river  bank  by  a  rub- 
l)er  sleeve  securely  clamped.  The  7-in,  dis- 
charge line  carries  a  gate  valve  at  the  pump 
and  a  pressure  gage. 

Two  leads  of  hose  are  carried  from  5-in, 
line  by  a  Siamese  connection.  Each  lead  is 
operated  by  one  man.  This  is  possible  by 
reason  of  a  standard  to  which  the  play  pipe 
is  rigidly  attached,  and  which  is  susceptible  of 
both  a  vertical  and  horizontal  motion.  Each 
lead  of  hose  terminates  in  a  %-in,  nozzle. 

The  G-in.  spiral  pipe  is  connected  to  a  6  to 
12-in.  spiral  increaser,  flat  on  the  bottom, 
.\bove  this  increaser  are  three  10-ft.  lengths 
of  12-in.  spiral  pipe,  which  afford  a  reservoir 
to  the  6-in,  spiral  pipe.  The  spiral  pipe  is  sus- 
ceptible of  easy  bends.  There  are  two  45" 
ells  in  the  spiral  pipe  Hue,  one  at  station  375 
and  one  at  station  025,  The  spiral  pipe  is  car- 
ried through  a  12-in,  cast  iron  pipe  under  the 
C,  G.  W.  tracks.  The  cast  iron  pipe  termi- 
nates in  three  lengths  of  12-in,  sewer  pipe. 

The  pump-house  was  located  about  655  ft. 
from  the  river  bank,  and  so  planned  that  the 
lift  from  the  river  wwild  amount  to  less  than 
18  ft.  at  extreme  low  water.  It  was  decided 
to  install  a  pump  sufficiently  large  to  handle 
the  requisite  amount  of  water  without  injury 
to  the  pump,  at  the  same  time  insuring  fuel 
economy.  The  difficult  problem,  of  course,  was 
the  determination  of  the  character  of  sluice- 
way which  would  carry  away  the  effluent  from 
the  pit  and  place  it.  For  only  a  short  distance 
could  the  sluiceway  be  carried  above  ground, 
it  being  necessary  for  the  major  portion  of  the 
distance  to  carry  it  underground, 

.^n  experimental  line  of  12-in,  sewer  pipe 
was  tried  with  much  misgiving.  True  to 
prophecy,  it  was  impracticable,  requiring  long 
periods  of  flushing,  and  thus  reducing  the  effi- 
ciency of  the  plant  in  that  only  a  small  amount 
of  stripping  could  be  done  in  a  day.  This  line 
was  one  already  in  place,  it  being  used  as  a 
drainage  sewer  to  carry  off  storm  water,  drips, 
etc,  from  the  pit  and  from  the  plant.  The 
sewer  line  could  dispose  of  clay  or  earth  in  so- 
lution or  gravel,  but  it  was  absolutely  imprac- 
ticable in  the  disposition  of  sand.  The  sand 
would  settle  to  the  bottom  of  the  pipe,  requir- 
ing hours  to  remove  it. 

Because  of  the  large  proportion  of  sand  in 
the  overburden,  much  more  than  is  apparent 
from  a  casual  observation,  it  became  neces- 
sary to  devise  a  sluiceway  which  would  in- 
sure greater  velocity  to  the  effluent  and  at  the 

♦.-Vbstracted  from  .1  paper  by  Paul  Beer,  read 
before  the  National  Brick  Matiufacturers'  Asso- 
ciation Feb.  C-U,  1911, 
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same  time  agitate  the  sand  during  its  flow. 
A  (i-in.  spiral  pipe  Inie  was  decided  upon  and 
installed..  It  works  splendidly.  This  line  has 
become  clogged  onl>  twice :  First,  the  orig- 
inal screen  at  the  nitake  was  of  light  material 
and  the  openings  were  extended  by  a  laborer, 
thus  admitting  stones  too  large  for  the  pipe ; 
second,  a  flat  stone  "1%  ins.  long,  2  ins.  wide, 
%-in.  thick,  passed  through  the  present  screen, 
ran  along  for  a  distance  i.it  (iUO  ft.,  then  in 
some  manner  tipped  up  and  a  quantity  of  roots 
gathered  behind  this  stone  and  clogged  tlie  pipe. 
It  reijuired  about  a  half  day  to  find  this  ob- 
struction and  clean  the  pipe.  The  plant  has 
been  in  operation  since  May  1.  and  since  that 
time  to  Nov.  1  there  has  been  moved  about 
50,000  yds.   of  overburden. 

The  following  are  the  ijrmcipal  d.ita  relating 
to  the  pipe  lines : 

S-in.  Suction  Line: 

Elevation  extreme  low  water SO.O 

Elevaiion  liottom  8-in.  pipe  at  intersection 

with  pump  house   93.61; 

Elevation  tup  of  pump  foundation 97.1 

Elevation  entrance  to  pLinip 97.6 

Extreme  total  lift  of  sueiioii ; 17.6 

Length  of  suction  line  from  pmnp  to  rivei' 

bank   ( feet)    655 

Total  length  of  line  ( feet )    690 

Grade    from    pump    Iioush    to    river    liank 

(per   cent)    1.67 

7-in.  Discharge  Line  (U'ater  Line): 

Total  present  length  (feet)    1.080 

Ele\  ation  at  pump    100.75 

Elevation  at  discharge   161.0 

TotHl  lift  of  diseliarge  60.25 

6-in.  Spiral  Pipe  (Hydraulic  Sew'er) : 

Total  present  length  (feet)    1,090 

Elevation  of  intake   (station   1065J 140 

Elevation  of  station  729 109.67 

Elevation  of  station  375  (45-degree  bend).     103.6 
Elevation  of  station  025  (45-degree  bend).     101.45 
Elevation  of  station  uOO  (outlet) 101.25 

The  work  accomplished  and  its  cost  were 
as  follows ;  Total  volume  of  water  per  minute 
at  "-'iJ  complete  revolutions  of  each  piston  rod 
equals  428.8  gals.  Total  volume  per  day  of  D 
hours  equals  231,->52  gals.,  equals  1,140. G  yds. 
Total  effluent  per  day  equals  1,432.5  cu.  yds. 
Of  this,  conservatively,  2(1  per  cent  is  solid 
material,  thus  giving  280.5  cu.  yds.  overburden 
disposed  of  per  day  of  !l  hours.  Saiuples  of 
effluent  are  taken  e\ery  lionr  anil  jiei-centage 
measured. 

Cost  of  Operation:  Per  day. 

Boiler   fireman    $2.25 

Man  at  intake   1.50 

■One  man  at  nozzle 2.00 

■One  man   at  nozzle l.SO 

Total    labor    $7.55 

Fuel,  IM,  tons,  at  $1.50 $2.25 

Oil     15 

Maintenance    and    supplies.    inekKiing 
hose,    new  pipe,   etc S5 

Total    cost    $10.80 

.\t  286.5  CU.  yds.  per  day.  it  follows  that  the 
cost  of  stripping  and  placing  is  about  3%  cts. 
per  cu.  yd. 


Magnetized  Drill  Rods  as  the  Cause  of 

Borehole  Deflections." 

While  the  deflection  of  long  boreholes  may 
be  attributed  to  various  causes,  such  as  the 
quality  of  the  rock  and  the  weight  of  the  rods 
in  a  long  hole  slightly  larger  than  the  diameter 
of  the  rods  back  of  the  core  barrel,  the  deflec- 
tion is  also  attributed  in  a  considerable  extent 
to  the  effect  of  magnetism.  Mr.  J.  S.  Curtis 
has  made  numerous  experiments  in  South 
Africa  on  the  efi^ect  of  magnetism  in  long  drill 
rods  and  has  observed  that  the  drill  rods  after 
they  have  been  rotated  for  a  time  in  boring  be- 
come highly  magnetic.  In  fact  after  they  have 
been  used  for  a  while  they  become  practically 
saturated  with  magnetism:  that  is,  they  be- 
come as  magnetic  as  their  composition  will 
allow.  Being  made  of  a  high  quality  of  mild 
steel,  they  are  susceptible  of  beiu.g  magnetized 
to  n  very  considerable  degree,  though  natural- 
ly they  cannot  retain  the  same  amount  of 
magnetism  which  hardened  rods  of  high  grade 
steel  would  retain.  Aforeover  the  drill  rods 
remain  magnetic  for  a  very  long  time,  though 
there  is  a  slight  loss  of  magnetism  when  they 
arc    not    in    use.  •  This    loss,   however,    is   not 

*.Vbstract  from  Borehole  Deflections,  a  paper 
by  Mr.  .1.  S.  Curtis  in  the  Journal  of  the  South 
African    Institute    o'^    Engineers. 


much  greater  than  wnnlil  be  the  case  with  a 
pernutnent  magnet  left  without  an  armature. 
The  magnetism  communicated  to  the  drill  rods 
in  drilling  is  due  to  the  fact  that  they  revolve 
constantly  in  a  terrestrial  magnetic  field. 
Further  observations  also  elicit  the  fact  that 
the  top  of  the  rods,  when  connected,  shows 
north  magnetism.  :ind  the  bottom  of  the  rods, 
carrying  the  core  barrel  and  bit,  corresponds 
to  the  south  end  of  the  needle.  This  is  the 
case  whether  the  rods  are  500  ft.  or  1,1)00  ft. 
or  of  much  greater  length. 

When  uncoupled  in  lengths  of  10,  20  or 
more  feet,  they  exhibit  the  usual  phenomena 
of  a  bar  magnet  when  divided  into  several 
portions — namely :  each  section  becomes  an  in- 
dependent magnet  showing  the  same  polarity 
as  the  joined  drill  rods.  The  top  of  the  rod 
is  north  pole  and  the  bottom  of  the  rod  is 
south  pole.  It  has  already  been  mentioned 
that  the  great  luajority  of  boreholes  are  de- 
flected to  the  north,  but  usually  tlie  deflection 
is  slight  until  the  drill  has  reached  a  depth  of 
300  ft.  or  more,  when  the  deviation  of  the  bore 
becomes  more  pronounced.  This  can  be  ac- 
counted for  by  the  fact  that  a  few  hundred 
feet  of  the  drill  retnain  practically  rigid,  and 
therefore  do  not  deflect  much  from  the  per- 
pendicular. With  every  10  ft.  of  drill  rod 
added  the  flexibility  of  the  drill  becoiues 
greater,  until  at  a  depth  of  1,000  ft.  or  so  the 
hole  can  be  and  usually  is  deflected  very  con- 
siderably from  the  vertical.  What  is  the 
cause  of  this  deflection?  It  is.  in  my  opinion, 
due  to  the  magnetization  of  the  drill  rods 
brought  about  by  their  revolution  in  the  terres- 
tial  tnagnetic  field. 

The  quantity  of  magnetism  comnnuiicated  to 
the  steel  by  the  earth  depends  upon  the  time 
the  drill  is  in  use  and  the  character  of  the 
formation  it  is  workin.g  in.  The  probability  is 
that  it  will  take  up  all  the  magnetism  which 
any  formation  is  capable  of  communicating 
after  operating  in  the  rock  for  a  month. 
Dolomije  ma.gnetizes  the  rod  less  tlian  quartz- 
ite.  while  diorite  or  diabase  induces  more 
magnetism  in  the  drill  than  either  of  the  two 
rocks. 

As  before  stated,  the  bottom  of  the  drill  ex- 
hibits south  magnetism  corresponding  to  the 
south  end  of  the  compass  needle.  In  a  com- 
paratively short  bar  magnet  the  lines  of  force 
are  practically  confined  to  the  ends,  but  the 
magnetized  drill  rod.  as  boring  is  done  on  the 
Rand,  can  be  any  length  up  to  fi.OOO  ft.  In  n 
drill  rod  1.000  ft.  long  the  effects  of  magnetism 
must  make  themselves  felt  a  couple  of  hundred 
feet  from  the  ends.  .\  certain  distance  above 
tlie  core  barrel  the  drill  hugs  the  wall  of  the 
bole  and  in  so  doing  causes  the  top  of  the 
core  barrel  tn  also  touch  the  wall,  thus  bring- 
ing the  crown  or  bit,  carryin.g  the  diamonds  in 
contact  with  the  opposite  wall  of  the  bore. 
This  deviation,  though  but  slight,  owing  to 
the  fact  that  there  is  only  about  1/32  of  an 
inch  clearance  between  the  bit  at  the  end  of 
the  core  barrel  and  the  walls  of  the  hole,  is 
nevertheless  sufficient  to 'alter  the  boring  plane 
of  the  crown,  causin.g  it  to  dip  to  the  south,  in 
that  way  inclining  the  bnrin.g  axis  to  the  north. 
It  is  the  magnetic  field  of  the  earth  which 
causes  the  south  pole  of  the  rod  to  go  to  the 
south  side  of  the  hole,  thereby  deflectin.g  the 
crown  to  the  north.  This  can  be  demonstrated 
by  the  following  experiment.  A  rod  of  mild 
steel  with  a  pin  passing  throu.gh  its  centre  to 
which  threads  are  attached,  is  hung  vertically 
in  a  solenoid  carrying  an  electric  current. 
When  the  current  passes  in  a  sense  which  will 
make  the  bottom  of  the  rod  south  pole,  this 
end  moves  to  the  south  side  of  the  solenoid. 
When  the  current  passes  in  a  reverse  direc- 
tion, so  that  tlie  bottom  of  the  rod  becomes 
north   pole,   tliis   end   moves   to  the   north   side. 

.\Itliough  the  couplings  by  which  the  rods 
are  joined  are  c:irefully  turned  there  is  more 
or  less  flexibility  in  the  drill.  T  have  seen  a 
50  feet  length  of  "V"  rod,  when  hanging  at  the 
end  of  the  cable  after  being  hoisted  out  of  the 
hole,  vibrate  like  a  harp  string. 

It  is  not  contended  that  the  tot:d  deflection 
of  any  particular  hori--hole  i^  ilne  to  ma.g- 
netic  causes  alone  It  is  nnt  The  deflection 
of  the  rods  from  the  perpendicukir  is  due,  in 
the  first  place,  to  magnetic  influence,  but  when 


the  drill  has  once  been  put  in  a  few  degrees 
out  of  the  vertical,  luechanical  laws  govern  its 
course.  The  drill  begins  to  deflect  when  it 
has  penetrated  a  few  hundred  feet  of  the 
earth's  crust.  The  region  of  perceptible  de- 
flection varies  from  three  to  seven  hundred 
feet  ordinarily,  and  this  deflection  is  almost  al- 
ways slight  at  the  beginning.  In  some  cases 
the  drill  has  been  known  to  go  down  as  much 
as  a  thousand  feet  without  much  deviation,  but 
these  instances  are  very  rare,  even  in  lime- 
stone. In  general,  then,  the  long  bore  hole 
will  be  a  curve  trenching  toward  the  north. 
The  weight  of  the  drill  rods  themselves  on  the 
pressure  from  above  tends  to  increase  the 
curvature  as  the  sag  in  the  rods  to  the  south 
pulls  the  top  of  the  core-barrel  also  to  the 
south,  driving  the  crown  up  against  the  north- 
ern side  of  the  hole.  In  fact,  the  deflection 
is  produced  by  gravity  playing  the  part  which 
magnetism  played  when  the  bore  was  begun, 
not  but  what  magnetism  still  attracts  the  rod 
to  the  south,  but  that  attraction  is  feeble  in 
comparison  with  the  force  of  gravity.  This 
is  the  reason  that  it  is  useless,  when  the  bore 
is  much  deflected,  to  apply  methods  of  keeping 
the  rods  vertical  by  reversin.g  their  polarity  by 
hoisting  or  lowering  them  through  a  solenoid 
carrying  an  electric  current  which  will  mag- 
netize them  in  an  opposite  sense.  The  process 
I  have  advocated  is  only  intended  to  keep  the 
rods  vertical  by  regulating  their  polarity  and 
must  be  put  in  effect   from  the  start. 

The  fact  nuist  not  be  lost  sight  of  that  the 
pressure  put  upon  the  rods  wdien  drilling  will 
have  a  curving  influence  either  to  the  east  of 
west  in  a  simijar  manner  to  that  which 
caused  the  curvature  to  the  north.  It  must  be 
remembered  that  the  bore  begins  with  a  curve 
in  a  vertical  plane,  and  now  throu.gh  its  ten- 
dency to  twist  to  the  east  or  to  the  west  the 
curve  takes  on  the  shape  of  a  portion  of  a 
corkscrew.  The  direction  of  a  bore-hole  is 
often  changed  by  a  difference  in  the  character 
of  the  country  rock,  by  a  change  from  hard 
to  soft  strata,  and  vice-versa,  or  bv  the  pres- 
ence of  slips,  faults,  and  caves,  w'hich  last  oc- 
cur mostly  in  dolomite.  Occasionally  a  hole 
keeps  a  direction  due  magnetic  north,  in  which 
case  it  must  be  cutting  the  formation  normal 
to  its  strike,  and  also  the  formation  must  be 
very  regular. 


Method   of  Taking   Soundings. — The    fob 

lowin.g  method  of  taking  soimdings  in  a  rapid 
current  above  a  waterfall  was  eiuployed  :  A 
wire  was  stretched  across  the  stream  and 
drawn  taut  and  a  heavy  wei.ght  was  suspended 
from  it  by  another  wire.  The  wire  to  which 
the  weight  was  attached  was  piflled  gradually 
across  the  river.  .■Xt  stated  distances  the  ver- 
tical an.gle  was  read  from  a  transit  to  the 
lioint  of  suspension  of  the  weight  on  the 
liorizontal  wire.  From  this  the  elevation  was 
calculated.  The  horizontal  angle  was  then 
read  between  the  point  of  suspension  and  the 
point  where  the  wire  entered  the  water.  From 
this  the  angle  of  the  wire  with  the  water  sur- 
face was  calculated.  The  length  of  the  sub- 
mer.ged  wire  ;ind  its  :ingle  with  the  water  sur- 
face being  known,  it  was  easv  to  calculate, 
:ippr"xim:Uely.    tin-    depths    .'f    the    strc;im 


Water  Works  Statistics.— The  Battle 
Creek.  Mich..  Water  Works  Report  for  1010 
contains  some  intercstin.g  facts  and  fi.gures- 
The  population  of  the  city  is  26.000,  The  av- 
erage daily  per  capita  consumption  through- 
out the  vear  was  80  .gals.  The  pump  counters 
registered  a  tot:d  of  762,000.000  gals  for  the 
year.  Of  this  amount  only  58%  per  cent  was 
paid  for:  57  per  cent  by  meter  rate,  and  1% 
I)er  ceiU  rin  flrit  r:ite.  The  remaining  41%  per 
cent  of  the  tot:d  was  distributed  ;is  follows; 
Parks,  public  buildings,  etc..  except  schools  4 
per  cent;  schools,  including  lawns.  3  per  cent; 
drinking  fountains  for  horses  and  people,  4 
per  cent;  flusliing  sewers.  1%  per  cent;  hlow- 
ing-oft'  hydrants.  1  jier  cent;  wettin.g  down 
trenches,  sewer,  water,  etc..  4  per  cent;  fires. 
•'!  per  cent;  slip  of  pumps.  3  per  rent;  under- 
registration  of  meters.  2  per  cent  ;  leaks,  loss 
and  waste.  16  per  cent. 


45<' 


ENGINEERING-CONTRACTING 


\  ol.  XXXV.     Xo.  i6. 


ROADS     AND      STREETS     SECTION 


Nine    Years'    Experience    with    Creo- 

soted  Wood  Block  Pavement 

in  Minneapolis. 

BY     B,     H.     DURHAM.* 

The  first  crcosoted  wood  blocks  in  the 
streets  of  Minneapolis,  were  laid  early  in  the 
season  of  1902,  This  was  after  much  discns- 
sion  and  an  immense  amount  of  argument, 
for  and  against.  It  was  an  experiment,  and 
as  such,  was  much  criticised.  The  interested 
property  owners  on  the  street  on  which  the 
trial  of  the  new  pavement  was  made,  as  is 
usual  in  such  cases,  were  about  evenly  divided 
on  the  question.  The  objectors,  to  the  then 
new  kind  of  wood  blocks,  based  their  argu- 
ments on  the  familiar  objection  to  the  old 
cedar  'block  streets,  with  which  Minneapolis 
had  had  a  large  experience. 

At  that  time,  to  the  average  person  with  no 
knowledge  of  the  process  of  treating  woods, 
a  wood  pavement  was  a  wood  pavement  and 
nothing  more,  and  it  was  decidedly  unpopular 
here,  there  being  miles  of  streets  paved  with 
cedar  blocks  going  to  pieces  and  needing  to 
be  replaced.  The  property  owners  objected  to 
paying  for  the  pavement  a  second  time,  and 
if  they  were  obliged  to  do  so,  a  large  part  of 
them  objected  to  any  further  experiments 
with  wood. 

The  use  of  creosoted  blocks  in  this  city  for 
paving  purposes,  for  the  above  reasons  had 
a  stormy  inauguration.  Also,  immediately 
after  the  pavement  was  completed  and  the 
street  thrown  open  to  travel,  there  was  a 
storm  of  criticism  on  account  of  the  large 
amount  of  pitch  used  as  a  filler  and  placed 
and  left  on  the  surface.  Just  why  such  an 
amount  of  pitch  w-as  used.  I  don't  now  recall, 
but  there  certainly  was  a  lot  of  it  put  on  the 
street.  The  people  of  the  whole  neighborhood 
tracked  it  into  their  houses,  and  then  came  to 
the  City  Hall  to  kick  about  it.  Bicyclists  got 
their  tires  smeared  with  it.  and  many  of  them 
got  falls  on,  or  into  the  street..  However,  the 
pitch  finally  wore  off.  although  it  took  a  long 
time  and  the  street  began  to  lose  its  bad  odor, 
and  it  even  began  to  take  on  some  popularity. 
.About  the  close  of  the  second  year,  people 
had  begun  to  find  out  what  the  pavement 
really  was  and  drivers  of  vehicles  in  that  lo- 
cality sought  it  out  and  commented  favorably 
on  it.  The  paving  covers  between  a  half  and 
three-quarters  of  a  mile  of  street,  and  the 
first  few  years  carried  a  very  heavy  traffic 
owing  to  its  being,  at  that  time,  the  only  well 
paved  road  leading  to  the  then  best  residence 
street  in  the  city. 

The  first  creosoted  blocks  were  long  leaf 
yellow  pine  from  Alabama,  furnished  and 
treated  by  the  Republic  Creosoting  Co.  They 
were  treated  in  Indianapolis  and  were  laid  by 
the  city  by  force  account.  The  blocks  are  4 
ins.  thick  todaj',  just  as  they  were  when  put 
down  and  there  has  been  no  repair  at  all  on 
the  street  from  the  fault  of  the  paving.  It 
has  been  opened  a  number  of  times  by  plumb- 
ers in  making  connections  for  new  buildings. 
For  actual  repairs,  not  one  dollar  has  been 
spent  in  nine  years.  No  particular  effort  has 
been  made  to  keep  this  street  extremely  clean. 
It  has  been  swept  constantly  with  horse 
sweepers  and  has  been  kept  thoroughly 
sprinkled,  which  latter  is  one  of  the  things  we 
find  here  to  be  absolutely  necessary  with  wood 
pavements,  whether  creosoted  or  otherwise. 

This  street,  10th  St..  between  1st  Ave.  South 
and  Park  Ave.,  in  the  city  of  Minneapolis,  the 
writer  considers  one  of  the  best,  if  not  pos- 
sibly the  best  example  of  modem  wood  pave- 
ment in  .America  today.  It  has  been  driven 
over,  walked  over  and  examined  thoroughly 
by  engineers  and  city  officials  from  all  over 
the  United  States,  and  1  personally  have 
answered  scores  of  letters  of  inquiry  in  re- 
gard  to   it. 

It  was  laid  on  0  ins,  of  natural  cement  con- 
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Crete  which  is  in  good  shape  today.  We  have 
since  stopped  entirely  the  use  of  natural  ce- 
ment in  base,  for  pavements.  The  crown  is  5 
ins,,  with  center  1  in.  below  the  curb  and  a 
■10  ft.  roadway.  Figure  1  shows  a  sec- 
tion and  plan  of  this  first  creosoted  block 
pavement.  The  quarter  or  half  way  between 
center  and  gutter  is  sprung  about  IJ-4  in.  from 
a  plane  between  center  and  gutter.  The 
blocks  are  laid  on  1  in.  of  sand  cushion  and 
were  rolled  with  a  horse  roller  weighing  ap- 
proximately five  tons.  The  roller  was  pulled 
by  men.  The  filler  is  a  pitch  distilled  from 
coal  tar  by  the  Barrett  Manufacturing  Co,, 
which  company  has  a  branch  establishment 
here.  The  pitch  comes  on  the  street  in  tank 
wa.gons.  heated  by  fire  under  tlie  tank,  and 
can  be  kept  at  any  desired  temperature. 

The  grade  of  the  roadway  is  light,  being  at 
most,  less  than  2  per  cent  and  averaging  much 
less  than  1  per  cent.  The  oil  was  what  the 
contractors  call  crcodone,  being  a  double  dis- 
tillation of  coal  tar,  and  having  a  specific 
gravity  of  from  1,06  to  1.08,  The  amount  of 
oil  used  was  12  lbs,  to  the  cubic  foot.  The 
blocks  were  laid  at  an  angle  of  22°  30'  ap- 
proximately, from  a  line  perpendicular  to  the 
street.  This  is  the  manner  in  which  all  creo- 
soted blocks  have  been  laid  in  this  city,  and 
thereby  all  expansion  joints  at  right  angles  to 
the  street  are  done  away  with.  We  consider 
this  very  essential,  not  only  on  account  of 
the  expansion  but  from  the  fact  that  it  is  be- 
lived  here  that  the  blocks  wear  better  at  that 
angle  than  when  laid  at  right  angles  to  the 
street.  An  expansion  joint  was  provided 
along  each  side  by  placing  an  inch  board  along 
the  curb  and  paving  against  it.  .Afterward 
the  board  was  removed  and  about  half  the 
space  filled  with  dry  sand,  and  the  balance 
with  paving  pitch  filler.  The  blocks  were  fur- 
nished at  a  price  of  $1,9-5  per  square  yard, 
street  measurement,  f,  o.  b,  Minneapolis,  All 
work  in  connection  with  the  paving  was  done 
bv  the  city  by  day  labor,  paid  at  the  .rate  of 
$2,00  for  a  day  of  eight  hours.  The  pave- 
ment cost  complete.  $2.79  per  square  yard,  and 
the  total  yardage  is  13,.30.5. 

PRrSENT    METHODS    OF    CONSTRUCTION    .\ND    COST 


Since  that  paving  was  laid,  creosoted  wood 
blocks  have  been  laid  in  Minneapolis  every 
year  in  increasingly  large  amounts,  until  the 
last  year  in  round  figures,  nearly  100.000  sq. 
yds,  were  placed  in  the  streets,  and  the  total 
yardage  in  use  has  risen  to  about  800,000, 
Nearly  all  the  blocks  used  since  the  first  job 
described  above,  have  been  manufactured 
from  Minnesota  woods.  Largely  norway  pine 
and  tamarac,  but  hemlock  and  white  pine 
have  been  used  to  a  limited  extent.  Hemlock 
is  not  satisfactory  for  paving  purposes,  at 
least  that  is  the  experience  here. 

In  recent  years  the  method  of  proceedurc 
in  paving  matters  has  been  as  follows :  In 
the  fall  the  city  council  designates  certain 
streets  desired  to  be  improved  with  a  perma- 
nent pavement  requiring  a  concrete  base. 
These  streets  are  ordered  paved  the  follow- 
ing year  and  the  city  engineer  proceeds  to 
have  all  house  connections  made  ahead  of  the 
improvement.  By  ordering  this  in  the  fall, 
the  work  can  be  done  by  the  plumbers  late  in 
the  fall  or  early  in  the  spring  and  enough 
street  completed  with  house  connections  so 
that  the  actual  paving  operations  can  begin  in 
the  spring  without  the  work  being  delayed. 
.After  this  preliminary  work  is  out  of  the 
way,  the  street  is  graded  to  a  base  slightly 
above  a  point  which  is  the  actual  thickness  of 
the  pavement  below  the  finished  surface.  The 
base  is  rolled  with  a  10-ton  roller  and  the 
street  is  ready  for  concrete.  Two  inch  planks 
are  then  laid  dow-n  the  center  of  the  roadway 
over  about  12  ft,  of  the  width  for  the  heavy 
loads  of  concrete  stone  to  come  in  on,  and 
the  stone  is  dumped  on  this  plank 
wav     making     a     suitable     bed     from     which 


the  stone  cr.n  be  easily  shoveled  into  bar- 
rows. The  sand  is  dumped  from  wagons  on 
the  unplanked  portion  of  the  street  in  piles 
sufiicicntly  close  together  and  not  too  close, 
so  that  none  of  it  will  have  to  be  wheeled 
further  than  necessary  to  place  it  in  the  work. 
Considerable  care  has  to  be  taken  in  this  mat- 
ter of  placing  stone,  sand  and  cement  along 
the  street,  as  it  is  easy  to  get  the  material 
wrongly  placed,  or  too  much  or  too  little  in 
place,  so  as  to  add  25  per  cent  almost  to  the 
cost  of  the  labor  in  the  street.  .Another 
thing  which  any  experienced  contractor 
knows,  is  that  the  grading  previous  to  the 
concrete  has  to  be  well  and  closely  done, 
otherwise  either  too  much  concrete  has  to  be 
put  in  the  street,  or  a  lot  of  unnecessary  and 
very  expensive  grading  work  must  be  done 
by  the  concrete  men  before  they  can  put  the 
base  in  place.  All  these  things  practically 
have  to  be  done  by  skilled  and  experienced 
men.  Such  men  are  absolutely  necessary  and 
are  worth  in  certain  parts  of  the  work,  at 
least  twice  what  an  inexperienced  man  is. 

The  method  used  by  us  here  for  several 
years,  in  mixing  concrete,  and  putting  the 
mixture  in  place  in  the  street,  is  a  little  out 
of  the  ordinary  and  worth  a  few  words  of 
explanation :  Tw-o  fiat  pans  12  ft.  by  IG 
ft.  by  Vi  in,,  are  used  to  mix  on,  one 
placed  on  each  side  of  the  roadway.  .A  horse 
is  hitched  to  each  pan  to  move  it  ahead,  after 
each  batch  is  mixed  and  placed.  The  sand 
and  cement  are  put  on  the  pan  mixed  w'ith 
necessary  w-ater,  and  then  the  stone  is  run 
on  with  barrows.  Then  8  to  10  men  to  each 
pan  with  hoes,  start  at  the  end  of  the  pan 
away  from  the  finished  concrete,  and  hoe  the 
mixture  back  turning  it  over  and  over  until 
the  rear  end  of  the  pan  is  reached  and  the 
mixture  is  in  place  in  the  street.  The  pan  in 
the  meantime  has  been  moved  slightly  ahead 
once  or  twice,  by  the  horse.  This  method, 
while  not  ordinarily  used,  has  been  very  suc- 
cessful here,  and  we  have  made  a  T)  in.  Port- 
land cement  concrete  for  from  $0..50  to  $0.60 
per  square  yard.  In  fact  the  figure  has  never 
yet  reached  60  cts.  per  yard  at  a  mixture  of 
1  part  cement,  3  parts  sand,  and  6  to  7  parts 
stone.  Salesmen  for  concrete  mixers  have 
not  claimed,  heretofore,  that  they  could  beat 
those  figures,'  at  the  price  paid  here  for 
labor.  These  low  prices  in  concrete  are 
brought  about,  not  alone  by  the  method  used, 
but  by  using  experienced  men  in  some  parts 
of  the  work,  and  rather  exceptionally  good 
men  in  handling  the  hoes.  However,  makers 
of  concrete  mixers  at  the  present  time,  claim 
to  be  able  to  mix  and  place  concrete  in  the 
streets  considerably  cheaper  than  our  cost  for 
that  same  item.  If  they  can  show  here,  that 
that  can  be  done,  concrete  mixers  will  very 
likely  be  used  from  now  on, 

.After  the  concrete  has  set  for  about  two 
weeks,  the  sand  for  the  cushion  is  hauled  on 
the  street.  One  inch  strips  are  nailed  to  the 
concrete  at  right  angles  to  the  roadway  10 
or  l-'i  ft,  apart  and  a  straight  edge  long 
enou.gh  to  reach  over  three  of  these  strips,  and 
heavy  enou.gh  to  bear  the  weight  of  one  or  two 
men.  is  pulled  by  two  other  men  across  the 
street  to  level  the  sand.  At  intersections  and 
very  largely  on  streets  with  street  railway 
tracks  on  them,  the  bed  is  drawn  by  a  man 
with  a  sort  of  wooden  hoe.  This  be  uses 
entirely  liy  his  eye  and  skill,  there  being  one 
man  on  our  work  for  a  number  of  years 
who  can  draw  a  bed  for  paving,  better  than 
it  can  be  done  with  a  templet.  Some  care 
must  be  used  in  obtaining  cushion  sand  as 
fine  sand  should  be  used,  and  it  is  necessary 
that  no  gravel  or  dirt  be  allowed  to  go  in. 
Before  the  sand  cushion  is  spread,  the  blocks 
arc  hauled  in  on  the  concrete  and  piled  on 
the  outer  edge  of  the  w-alk  and  the  space  be- 
tween the  curb  and  walk,  if  on  a  residential 
street.  Care,  of  course,  must  be  taken  to 
h;ive  these  correctly  placed  as  to  quantity  in 
each  block  and  on  each  side  of  the  street. 
.After   the   sand   cushion   has  been   hauled  in. 
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the   block   laying  gang  comes   on.     This  con- 
sists of  from  32  to  3"i  nicn.as  follows : 

6  men  spreading  and   pii-paiing  the  bed. 

7  men  wheeling  l:ilocli^. 

3  men  setting  up  blocks  for  the  pavers. 

5  blocli  layers  on  the  line 

1  block   layer,  patching;. 

1  block  layer  cutting  in  luxl  curli  and  cat  tracks. 

1  man  sweeping  linisbed  p.a\ing. 

1  man  pulling  cull-bltn-ks, 

0  men  putting  in  filler. 

1  team. 

1  roller-man. 
1  water  boy. 
1    foreman. 


the  same  price  lliat  tlie  work  averages  else- 
where on  the  streets.  This  constitutes  the 
item  of  street  railway  concrete,  .\nother 
item  is  that  of  headers.  On  the  returns  on 
the  cross  streets  and  at  alleys  where  there  is 
no  paving,  a  4  in,  .x  10  in.  plank  is  set  on 
edge  to  pave  against,  and  to  jirotcct  the  edge 
of  the  new  paving.  Tliis  explains  the  item 
of  headers. 

The  itemized  cost  per  scpiarc  yard  nf  crco- 
soted  and  block  iiavemcnt  laid  in  IfMi)  was  as 
follows : 
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-Section  and   Plan  of  First  Creosoted    Wood    Block    Pavement    Laid    in 
Minneapolis. 


This  force  is  sometimes  increased  by  one 
or  two  pavers  and  by  the  further  help  made 
necessary  by  the  increase  of  the  pavers.  The 
anove  torce  has  laid  as  high  as  1,800  sq.  yds. 
in  nine  hours.  This  force  averages  about 
1,100  sq.  yds.  per  day  for  the  season,  taking 
one  day  with  another,  and  including  moving 
from  one  job  to  the  ne.xt.  Moving,  takes  up 
a  considerable  per  cent  of  the  time,  especially 
as  for  various  reasons  it  is  very  seldom  pos- 
sible to  move  from  one  place  to  the  next 
nearest  one.  or  even  to  one  in  tlie  same  neigh- 
borhood. It  takes  constant  scheming  and 
plaiming  to  get  everything  out  of  the  way 
ahead  of  the  pavement. 

There  are  always  plumbers  wlio  are  slow 
with  house  connections,  or  the  gas  company 
comes  in  at  the  last  moment  and  wants  to  put 
in  a  new  or  larger  gas  main,  or  some  public 
utility  company  wants  to  put  in  a  conduit,  or 
a  new  man-hole,  or  some  of  them  have 
neglected  to  put  their  man-hole  covers  to  the 
correct  grade.  In  fact,  there  are  enough  of 
such  things  to  keep  an  engineer  in  charge  of 
paving  work  in  hot  water  a  good  part  of  the 
time.  An  engineer  on  railway  construction 
for  some  large  railway  company  or  in  charge 
of  construction  work  for  any  other  large  cor- 
poration whose  word  is  usually  law  out  on 
the  work,  has  a  lot  to  learn  from  force  ac- 
count work  on  the  streets  of  a  citv.  If  he 
hasn't  learned  it  before,  one  of  the  brst  things 
he  will  have  to  learn,  will  be  to  control  his 
temper. 

The  contract  cost  of  creosoted  blocks  in  this 
city,  the  past  year  1910.  was  lower  than  for 
some  vears,  and  consequently  pavement  was 
laid  cheaper.  I  submit  herewith  the  average 
cost  price  per  square  yard  for  all  the  different 
items  in  the  whole  season's  work,  excepting 
two  or  three  streets  where  unusual  condi- 
tions prevailed,  making  their  cost  peculiar  to 
themselves  alone.  A  few  words  of  explana- 
tion are  necessary  for  one  or  two  items  of 
the  work.  The  first  refers  to  street  railway 
concrete.  The  Street  Railway  Co.  takes  care 
of  the  space  between  their  tracks  and  between 
the  rails  and  the  tracks,  being  I'l  ft.  over  all. 
The  ends  of  the  ties  project  into  the  portion 
of  the  street  taken  care  of  by  the  city.  It  is 
more  convenient  and  satisfactory  for  the  com- 
pany to  place  the  concrete  base  about  the  1.5 
ft.  partly  occupied  by  their  ties  on  each  side 
of  the  tracks  when  they  concrete  the  balance, 
than  for  the  city  to  do  it  later.  Then  the 
city  pays  them  for  tliis  l.o  ft.   of  concrete  at 
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Street   railway   concrete    $0.i)ls;i 

Concrete  stone   -3S6 

Concrete   sand    f^39.". 

Mixing  and  placing  concrete  in  street 13!):; 

Hauling  concrete,   plank  and  cement 0:i3S 

Cement    12-2 

Total  cost  concrete  ytev  sq.   yd $0,582- 

Grading     $0.21ST 

Hauling  blocks    0495 

Laying  blocks    OTKJ 

Labor  in   filler    "IT^' 

Cleaning  up  after  finish    "O'i'l 

Miscellaneous  labor   OOOJ 

Cushion  and  filler  .sand   025.'* 

Pitch  in  filler  04<tii 

Tools     0200 

Headers     O0.;jo 

Miscellaneous   material    OOi , 

Creosoted   Norway  and  Tamarac  block.s...   1.3275 

Total  average  cost  per  sq.   yd $2.37!).') 

The  above  figures  represent  the  average 
cost  of  about  150,000  yds.  of  work  in'  nearly 
all  parts  of  Minneapolis,  and  under  about  all 
tlie  conditions  possible.  The  year  was  favor- 
able in  weather  conditions  for  street  work, 
as  there  was  very  little  rain,  the  men  losing 
hardly  a  day  during  the  wliolc  season.     Prices 
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per  cubic  yard  on  the  street.  The  cement  cost 
$1.1'2  per  barrel  f.  o.  b.  cars  here  and  wc 
hauled  it  to  the  work.  The  sand  comes  from 
cellars  largely,  as  the  city,  or  a  considerable 
portion  of  it  is  underlaid  with  a  very  good 
quality  of  mason  sand.  Often  it  comes  from 
points  very  close  to  tlie  work.  Sand  averaged 
in  cost  on  the  work,  where  it  is  hauled  by 
the  contractors,  about  CO  cts.  per  cubic  yard. 

The  men  on  the  work  are  paid  twice  per 
month,  and  the  material  men  are  paid  once 
per  month,  the  blocks  bein.g  paid  for  on 
monthly  estimates   by  the   city   engineer. 

The  paving  in  Minneapolis  is  strictly  on  a 
cash  basis,  no  certificates  of  indebtedness 
being  used.  The  money  is  all  in  hand  or  in 
sight  before  the  work  is  started.  This  ex- 
plains for  one  thing  why  we  can  do  street 
work  here  for  so  reasonable  a  price.  The 
property  owners  pay  for  their  abutting  front- 
age on  the  street,  and  the  city  pays  from  a 
general  fund,  for  the  street  and  alley  inter- 
sections. The  assessed  portion  is  paid  for  in 
.")  annual  installments,  with  5  per  cent  inter- 
est on  the  deferred  payments.  The  money  as 
collected  goes  into  a  revolving  fund,  which 
was  started  in  1885  by  an  act  of  the  Legisla- 
ture authorizing  a  bond  issue  for  that  purpose. 
This  method  of  paying  for  paving,  sewers  and 
curbing  seems  to  be  very  satisfactory  to  the 
people  and  works  well  if  the  fund  is  kept 
intact,  and  no  portion  of  it  diverted  to  other 
uses. 

COMP.NR.MIVE  TEST  OF  DIFFERENT   WOODS. 

On  Jan.  1,  1905,  Minneapolis  had  about 
150,000  sq.  yds.  of  creosoted  wood  paving, 
some  of  which  had  been  in  use  for  three 
years.  This  was  by  far  the  largest  amount  in 
any  .American  city,  and  as  there  was  a  wood 
treating  plant  here  at  this  time,  the  attention 
cif  the  United  States  Government  Forestry 
Bureau  was  called  to  this  city  in  its  endeavor 
to  find,  what,  if  any,  cheaper  woods  might 
be  available  for  pavin,?  purposes.  To  the  end 
that  a  test  inight  be  made  here  through  co- 
operation of  the  Forestry  Bureau  and  the 
city,  correspondence  was  begun  and  finally 
arrangements  were  made  with  the  two  com- 
panies operatin,g  in  this  market  to  treat  cer- 
tain woods  free  of  cost,  the  same  to  be  placed 
in  the  street  In-  the  city,  and  a  record  kept  of 
the  travel.  The  place  selected  for  the  test 
was  a  block  at  the  lower  end  of  Nicollet  Ave., 
the  principal  shopping  street  and  the  main 
artery  leading  from  the  east  side  of  the  Mis- 
sissippi River  to  the  west  and  most  populous 
side.  This  lilock  carried  then,  as  now,  about 
as  heavy  a  traffic,  although  not  quite,  as  any 
block  in  the  city.  The  street  was  already 
paved  with  granite  lilocks  on  a  sand  base,  and 
bad  been  for  years.  The  blocks  had  become 
rounded  and  the  whole  pavement  was  in 
rather  bad  shape  for  a  main  thoroughfare.  It 
was  also  very  noisv  and  had  been  the  cause 
of   many   complaints   and   much   discussion  as 
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for  labor  were  $2. 25  per  8  hour  day  for  com- 
nnui  labor,  and  59  cts.  per  hour  for  teams. 
Some  special  men  were  paid  wages  rangiu.g 
from  $2..50  to  $3.00  for  8  hours.  leavers  re- 
ceived $2.75  to  $3.50  per  dav.  rollcrmen  $3.50, 
and    foremen    from   $3.50   to  $1.50. 

The  blocks  are  paid  for  at  square  yard 
prices  measured  in  the  street,  and  they  are 
bought  f.  o.  b.  Minneapolis.  The  concrete 
stone  is  l)ought  from  quarrymen  in  the  city 
at  a  price  based  on  $1.00  per  cubic  yard  at 
their  quarries,  and  they  haul  it  to  the  street. 
It  cost  us  in  1910,  on  an  average,  about  $1.70 


to  the  best  disposition  to  be  made  of  it.  It 
was  finally  decided  to  remove  the  granite 
blocks,  use  them  elsewhere,  .and  repave  under 
the  conditions  ;is  abnve  set  forth.  The  work 
iif  remnval  of  the  old  blocks  was  commenced 
shortly  alter  the  middle  of  Jmie  in  19(l(i,  and 
by  the  nfiddle  of  July  the  concrete  was  in 
place  in  the  street  and  ready  for  the  cushion. 
The  Forest  Service  furnished  the  white  birch. 
larch,  jack  pine,  fir  and  hemlock  lumber.  The 
Republic  Creosoting  Co.  furnished  the  south- 
ern pine,  norway  pine  and  tamarac  on  the 
regular    contract     for    blocks    with    the    city. 
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The  Kettle  River  Quarry  Co.  niamifactured 
and  treated  the  white  birch,  hirch  and  jack 
pine,  and  the  Repuhlic  Co.  treated  the  fir  and 
hemlock  and  also,  the  southern  pine,  norway 
and  tamarac.  The  concrete  was  mi.xed,  placed 
in  the  street  and  the  work  handled  about  as 
described  in  the  work  generally,  above.  The 
conditions  for  sub-grade,  and  in  fact,  the  gen- 
eral conditions  were  about  the  average  for  the 
business  district  in  Minneapolis.  That  is  to 
say,  there  is  no  clay  or  heavy  soil  liable  to 
heave  with  frost,  or  to  settle  after  throu.gh 
rolling,  which  was  done  with  a  ten-ton,  three- 
wheel  roller.  The  finished  surface  was  rolled 
with  a  7  or  8-ton  tandem  roller. 

In  this  test  pavement  a  5-in.  Portland  ce- 
ment concrete  foundation  mixed  in  the  pro- 
portions of  1  cement,  3  sand  and  7  crushed 
limestone  was  laid.  The  cushion  was  1  in.  of 
sand,  and  the  blocks  were  4  in.  deep,  4  in. 
wide  and   from  •")  to  10  in.  in  length.     Paving 


heavy  loads  as  a  rule  come  on  the  northerly 
side  of  the  roadway,  or  the  ri.ubt  hand  side 
going  from  'ind  St.  toward  Washington  Ave. 
I'ltsciit  Condition  of  Pavinci  Included  in 
I't-sl. — The  writer  recently  examinoil  the  Nic- 
ollet .Ave.  paving  closely  one  Sunday  morning. 
when  the  conditions  of  traffic  were  such  that 
it  could  be  done  carefully.  Before  making 
the  inspection,  however,  the  measurements 
were  made  locating  the  stretches  of  different 
woods.  The  lines  between  the  varieties  show 
plainly  on  the  street,  especially  after  the  reloca- 
tion has  been  made.  It  is  very  piissil)le  tliat  all 
engineers  would  not  agree  as  to  the  best  and 
poorest  woods  there  now ;  in  fact,  it  is  barely 
possible  that  no  two  might  agree  in  a  classi- 
fication of  the  whole  list  as  to  best,  second 
best,  third  best,  etc.  I  am  going  to  give  the 
opinion  T  arrived  at  after  examining  tlic 
.street  closely  for  an  hour  and  a  half.  .And  I 
will  state  that  they  were  agreed  to  very  closely 
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Fig.    3 — Section     of     Experimental     Creosote    Block    Pavement    at    Minneapolis. 


pitch  of  medium  Iiardncss.  was  used  as  the 
filler.  The  top  dressing  was  a  thin  coat  of 
sand.  .\  1  in.  expansion  joint  next  to  and 
parallel  with  the  curb  was  provided;  but  no 
cross  expansion  joints  were  provided.  In 
laying  the  blocks  the  row  of  header  blocks 
were  placed  next  to  and  parallel  to  the  ex- 
pansion joint.  The  rest  of  the  blocks  were 
laid  mostly  at  an  angle  of  22°  30'.  The  blocks 
were  laid  in  contact  and  s!i,ghtly  driven. 

Figure  2  is  a  plan  givino-  the  location  of  the 
street,  with  reference  to  intersecting  streets. 
The  numbers  1  to  1.-)  show  the  location  of  the 
different  kinds  of  block.  In  Fig.  3  a  section 
of  this  street  is  also  shown. 

The  Travel  Record — The  statistics  for 
travel  were  taken  between  the  hours  of  6  a. 
m.,  and  (i  p.  m.  and  were  alw-ays  taken  about 
the  first  of  each  month,  and  a  portion  of  the 
time  in  the  middle  of  the  month,  one  day  at 
a  time  only,  and  in  every  case  w'eek  days.  I 
am  giving  herewith  a  condensation  of  these 
travel  records  showing  an  average  of  62  days' 
observations,  taken  between  .August  1,  1!}06, 
shortly  after  the  completion  of  the  paving, 
and  January   1   of  the  present  year. 

Average         .Average 
number  number 

Kind   of  veliiele.  per  day.  tons  weight. 

1  horse,  rubber  tire  (loaded).     43  G4.C 

1  horse,  steel  tire  (lo.">ded) . . .  42,'>  fiSS.O 
:j  nurse,  rubber  tire  (loaded).     .n9                    264.0 

2  horse,  steel  tire  (lo.Tded)...  ri99  2.6S0.0 
4  horse,  steel  tire  (loaded)..,  2S  219.7 
1  horse,   rubber  tire    (light)..    221                    221.0 

1  horse,   steel    tire   (liglit) 6?il  651.0 

2  horse,  rubber  tire  (light)..  10.',  261.7 
2  horse,  steel  tire  (light)....  439  1.097.6 
4  horse,   steel    tire  (light)....     IS  78.3 

Horses    6  3.7 

Bicycles    776  77.9 

Autos     473  .'■62.0 

Total  tons  traffle  per  day  6,S19.,t 

Average  Ions  traffic  jier  U.  of  roadway.  .     136.4 
Estimating  90  per  cent  of  travel  on  mid- 
dle   25    ft.    of    roadwa>'.    .iverage    tons 
traffic   per   ft 24.',.."> 

It  will  be  seen  by  tliese  figures  that  the  traf- 
fic on  Nicollet  Ave.  in  the  limits  where  the 
record  was  kept,  while  not  heavy  as  com- 
pared with  a  few  streets  in  Chicago,  Phdadel- 
phi:i  or  Roston  and  many  in  New  York  City, 
is  still  what  might  be  called  heavy  traffic  tor 
American  cities.  One  peculiarity  of  the  traf- 
fic and  which  is  clearly  shown  in  the  condi- 
tion   <if    the    roadway    at    present,    is    that    the 


by  the  man  who  was  with  me  when  1  looked 
over  the  work.  My  examination  was  made 
only  between  Washington  Ave.  and  Second 
St.  I  am  giving  my  impressions  of  the  condi- 
tion of  the  woods  starting  with  the  one  con- 
sidered best  at  present  and  going  in  order  of 
conditions,   to   the   poorest : 

White  Birch  :  ,A  strip  measured  along  the 
street  about  65  ft.,  covering  358  sq.  yds.  It 
is  in  fairly  good  shape,  has  never  been 
touched  for  repairs,  shows  some  wear,  but 
almost  entirely  in  individual  blocks,  and  no 
large  depressions  or  worn  places.  .A  good 
many  of  the  worn  blocks  are  where  they 
had  licen  laid  on  the  side  originally.  It  is 
iTiore  difficult  apparently  to  tell  the  fibre  side 
of  birch  blocks  than  of  softer  woods  after 
treatment.  This  strip  dries  out  quicker  than 
the  others  after  wetting.  The  morning  the 
inspection  was  made  there  had  been  a  trace 
of  rain  late  in  the  night  and  the  birch  was 
noticeably  nearer  dry  than  any  of  the  others. 
Fully  nine-tenths  of  the  blocks  show  no  wear, 
and  those  showing  wear,  in  my  opinion,  were 
either  originally  poor  quality  or  were  laid  on 
the  side. 

Southern  Pine:  Shows  considerable  wear, 
but  in  a  different  manner  than  the  birch. 
There  are  worn  places  of  rather  large  area, 
shown  by  depressions  in  the  surface  of  the 
pavement.  The  depressions  are  not  of  any 
great  depth  however,  and  the  strip  of  south- 
ern pine  blocks,  about  72  ft.  long  in  the 
street,  is  in  very  fair  shape,  and  will  stand 
the  same  traffic   for  some  time  yet. 

Hemlock :  This  strip,  51  ft.  along  one  side 
of  curb  line  and  70  ft.  on  the  other,  shows 
wear  plainly.  The  worn  places  are  more  nu- 
merous than  in  the  southern  pine,  but  are  of 
smaller  extent   and  worn   deeper, 

Tamarac :  The  small  strip  of  tamarac  only 
about  15  ft.  along  curb,  shows  extensive  wear 
on  the  northerly  side,  or  the  heavy  traffic 
.side  of  the  street.  It  is  too  small  an  area 
of  paving  to  give  a  very  fair  test  of  the  wood. 
On  the  whole,  the  condition  is  much  the  same 
as   the    hemlock. 

Norway  Pine:  Very  small  strip  and  unfor- 
tunately located  in  this  test,  as  the  most  of 
it  is  located  on  the  heavy  traffic  side  of  the 
street.  It  is  17  ft.  on  the  northerly  side  and 
runs  out  to  nothing  on  the  southerly  side,  or 
the  light   traffic   side.     Too  small  to  give  any 


fair  test  of  the  wood  for  pavmg,  as  the  small 
number  of  blocks  iti  this  section  might  hap- 
pen to  be  nearly  all  of  comparatively  inferior 
(juality.  It  is  bady  worn  on  the  northerly  side 
into  large  depressions  showing  deep  wear. 
None  of  the  blocks  have  been  taken  up,  but 
they  are  worn  in   places  at  least  a  half  inch. 

Larch :  Very  badly  worn  into  wide  de- 
pressions. This  strip  is  60  ft.  along  the  curb 
giving  area  enough  to  make  what  should  be 
a  fair  test.  If  this  wood  was  a  fair  sample 
of  Western  larch,  then  Western  larch  is  of 
no  use  for  paving  purposes.  The  worn  places 
are  on  both  sides  of  the  street,  and  must 
cover  at  least  half  the  surface.  All  the  wear 
is  dee])      It  has  had  no  repair,  however. 

Fir:  This  strip  of  50  ft.  along  curb  is 
practically  gone  on  the  northerly  side  and 
has  been  repaired  recently.  Should  have 
been  repaired  more  than  a  year  ago.  It  is 
worn  into  holes  so  deep  as  to  make  it  ex- 
tremely rough  riding  over.  It  is  only  fair  to 
say  that  this  was  said  by  the  workmen  at  the 
time  it  was  laid  to  be  a  very  poor  quality  of 
wood,  and  probably  not  a  fair  sample.  If  it 
was  anywhere  near  a  fair  sample,  then  that 
kind  of  wood  is  of  no  use  at  all  for  paving 
purposes. 

In  conclusion  as  to  the  comparative  test  of 
different  woods,  I  will  state  that  none  of 
these  woods  have  buckled  or  lifted  up  fr(.)m 
the  concrete.  The  block  has  been  sprinkled 
about  six  times  per  day,  in  fact,  has  been 
well  sprinkled.  There  have  been  no  years  of 
very  heavy  or  long  extended  snowfall  so  that 
the  paving  has  not  been  covered  in  the  winter 
more  than  it  would  be  in  Chicago  or  any 
other  northern  city. 

CONCLUSION. 

(ienerally  speaking,  creosoted  wood  block 
pavement  is  very  popular  in  Minneapolis  at 
the  present  time.  On  at  least  three-fourths 
of  the  streets  to  be  paved,  the  property  own- 
ers want  it.  We  have  had  very  little,  if  any 
trouble  with  the  swelling  and  consequent 
bulging  of  the  blocks,  which  seems  to  be  a 
common  complaint  in  many  cities.  Also  an- 
other thing  that  I  have  often  had  given  to  me 
as  an  objection  to  the  modern  wood  paving, 
that  is  slipperiness,  has  given  but  little  trou- 
ble here.  In  fact  the  slipperiness  is  no  more 
than  in  the  case  of  asphalt  or  brick,  and  we 
have  laid  the  blocks  on  a  6  to  lYi  per  cent 
grade.  I  have  often  seen  2  cu.  yds.  of  sand 
hauled  by  two  horses  up  that  steep  a  grade 
here  on  a  creosoted  street.  The  only  thing 
in  the  nature  of  bulging  that  has  happened 
here  is  in  the  early  spring  when  the  snow  is 
going  off  and  melts  in  the  day  time  and 
freezes  at  night ;  bulging  occurs  then  along 
the  street  car  tracks  in  a  few  places  every 
year.  The  water  seems  to  follow  along  the 
rail,  gets  down  under  the  blocks,  and  then 
freezes  and  raises  them.  This  has  happened 
in  a  few  cases,  until  the  blocks  have  lifted 
enough  so  the  street  car  step  has  struck  them, 
and  we  have  had  to  open  up  the  street  and 
drop  the  blocks  back  into  place.  It  has  been 
inexpensive  and  amounts  to  practically  noth- 
ing. By  the  way,  this  always  happens  on 
paving  laid  the  previous  season,  and  has  been 
almost  entirely  done  away  with  by  using  an 
asphalt  filler  along  the  track,  pouring  it  in 
between  the  blocks  and   rail. 

There  is  but  one  other  street  here  that  at 
the  present  time  shows  marked  wear.  That 
is  a  street  on  the  east  bank  of  the  river  lead- 
ing to  the  west  side.  This  is  the  main  artery 
to  the  west  side  in  fact,  and  carries  in  a  west- 
erly direction  at  any  rate,  the  heaviest  traffic 
by  tonnage,  of  any  street  in  the  city.  On  the 
northerly,  or  heavy  traffic  side,  the  blocks  are 
worn  badly,  in  nnich  the  same  way  as  the 
s.ime  kind  of  blocks  in  the  government  com- 
parative test.  The  blocks  on  this  street  arc 
norway  pine,  tamarac  and  hemlock  They 
were  put  down  ifi  190.5,  one  year  before  the 
comparative  test  was  started.  They  show 
e\en  more  wear  in  places,  but  have  never  had 
;iny  repairs.  I  will  state  here  that  the  city 
comicil  has  decided  to  use  southern  pine 
blocks  the  present  season  entirely,  which  prob- 
ably means  that  no  tiiore  Mimiesola  and  Wis 
cnnsin  soft  w'oods  will  be  use<l  for  paving 
jmrposes   here.     While   I   am   of   the   opinion 
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that  this  IS  probably  a  wi.se  move  on  the 
whole,  I  think  that  Minnesota  norway  pine 
and  tamarac  will  answer  every  purpose  on 
streets  of  moderate  traffic. 

Our  experience  hero  lias  led  to  the  follow- 
ing general  conclusions  in  regard  to  wood 
pavement : 

1st:  That  it  is  of  iin  use  to  treat  inferior 
woods  or  an  inferior  (|iiality  of  wood.  A 
rotten,  sappy  or  shaky  bliH-k' can't  be  helped 
by  infusion  of  oil. 

2nd :  That  the  blocks  must  be  laid  at  an 
angle  of  about  22°  30',  from  a  right  angle  to 
the   street. 

:^rd  :  That  the  blocks  must  not  be  paved 
too  closely  together.  By  that,  is  not  meant 
that  they  should  be  very  loosely  placed,  but 
that  they  should  not  be  ilriveii  tightly  to- 
gether. 

4th :  That  the  street  must  be  kept  well 
sprinkled  in  any  weather  when  sprinkling  is 
possible  or  necessary. 

fith :  That  while  treated  woods  used  for 
paving  purposes  undoubtedly  will  wear  out. 
there  is  only  one  material  that  we  have  found 
to  outwear  them,  and  that  is  granite  blocks 
As  a  last  concluding  statement,  the  writer 
is  willing  to  go  in  on  record  as  saying  that 
creosoted  wood  blocks  have  proven  thus  far 
a  success  in  the  city  of  Minneapolis. 
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Methods  and  Costs  of  Road  Construc- 
tion   with    Bituminous    Materials 
by    the    Penetration    Method. 

In  the  last  few  years  four  methods  have 
come  into  common  use  in  connection  with  the 
treatment  of  roads  with  a  view  to  their  pres- 
ervation as  well  as  the  prevention  of  dust. 
These  four  methods  are  the  use  of  palliatives, 
the  surface  treatment,  the  penetration  method 
and  the  mixing  method.  The  first  two  meth- 
ods are  generally  used  in  connection  with  the 
treatment  of  roads  already  in  existence;  the 
last  two  methods  are  used  in  the  construction 
of  new  roads.  These  four  methods  were  dis- 
cussed by  road  engineers  at  a  special  meeting 
held  last  January  under  the  auspices  of  the 
.\nierican  Society  of  Civil  Engineers,  and  in 
the  March  number  of  the  Proceedings  of  that 
society.  Vol.  XXXVII,  No.  ."?,  pp.  224  to  41.3, 
much  of  the  discussion  is  reprinted.  In  our 
last  issue  we  abstracted  a  portion  of  the 
disciission  relating  to  surface  treatment  and  in 
this  issue  we  take  up  that  part  of  the  discus- 
sion relating  to  the  penetration  method  of 
road  construction  with  bituminous  materials. 

Maryland. — Up  to  the  present  time  local  con- 
ditions have  seemed  to  require  the  use  of  the 
penetration  method  in  the  treatment  of  the 
state  roads  of  Maryland  with  bituminous  ma- 
terials. The  following  refers  only  to  the 
work  directly  under  the  supervision  of  the 
state  authorities. 

In  1909  Park  Heights  avenue  was  treated 
with  1.5  different  bituminous  materials  in  29 
sections.  The  details  of  the  treatments  were 
reported  to  the  second  International  Road 
Congress,  and  this  report  has  been  reprinted  in 
some  -A.merican  publications.*  so  that  repeti- 
tion will  be  avoided  here.  Heretofore  circum- 
stances have  prevented  giving  the  costs  of  the 
1909  work,  therefore  tables  of  cost  data  are 
submitted  herewith. 

The  method  generally  used  was  to  put  down 
the  macadam  in  the  ordinary  way  up  to  the 
point  of  beginning  the  binding,  as  usually 
practiced,  with  water  and  stone  chips  or 
screenings.  Slight  variations  from  this  method 
have  been  made.  For  example,  in  a  few  in- 
stances the  courses  of  the  macadam  have  been 
reversed  and  the  "number  ones"  placed  on  top 
and  the  "number  twos,"  as  ordinarily  called, 
placed  in  the  bottom.  In  some  cases,  before 
the  pitch  was  applied  to  the  stone  (which  had 
been  thoroughly  rolled),  a  layer  of  sand,  to 
fill  partly  the  voids  between  the  stones,  was 
put  nn  and  rolled  in.  In  other  cases  the  pitch 
was  applied  to  the  clean  rolled  second  course. 

The  quantity  of  pitch  used  has  varied  from 
%  gal.  to  as  much  (in  one  particular  instance) 
as  .5  gals,  per  sq.  yd.  The  use  of  n  gals,  was 
.in  accident,  which  has  brought  about  a  very 
curious  result  which  is  now  being  watched.    It 

•Engrineering-Contracting.   Sept.   7.   1910. 


T.\BLK    II.-MAINTEN.VNCE   CO.ST    DATA   ON    KIGHT    .SK<:TI0NS    OF    MARYLAND    ROAD.S. 


Material   used. 


Tim.'    when    iiseii. 


aj 

<(; 

11) 

r,j<-j2 

11 

5,9SI 

11- A 

1,261 

U' 

4,685 

i:i 

4,203 

u 

3,184 

lij 

.^.,808 

16 

1,100 

''•    G-    1 May  and  June,    1910 

Texas    June,    1910    

Mixed  Tar   June,    1910    

Headley     rune  and   July,    1910 

g-.A.    P .July  and  AugT.ist.  1910.. 

tairneld    August  and   September, 

FairUeld    Anti-Dust    October,    1910    

U.     G.     .\nti-Dust October   and    September,    1910. 


1910. 


$0,381 

$0,292 

Urn 

0.374 

0.254 

0.625 

0.355 

0.272 

0.627 

0.384 

0.174 

0.558 

0.373 

0.400 

0.773 

0.387 

0.269 

0.656 

0.385 

0.069 

0.454 

0.407 

0.279 

0.686 

IS    too    early    to    report    at    the    present    time,  and  some,  such  as  on  road  surfaces  of  gravel 

however,  on  the  success  or  non-success  of  this  and   of  ovster  shells,  is  especially  interesting 

particular  road.  ;('„<  Neivton,  Mass.-ln  addition  to  a  large 

ine  maintenance  cost  data  shown  in  Tables  amount    of    work   by    surface    treatment*    the 

I   and   II   include  taking  care  of  the  bleeding  penetration  method  has  been  used  in  Newton 

by  putting  on  chips,  taking  care  of  the  slipperi-  to  some  extent. 

ness,  which  was  objectionable  on  some  sec-  Several  roadways  were  treated  with  prepara- 
tions, and  in  one  case  it  covers  the  removal  of  tions  of  90  per  cent  heavy  standard  oil  and 
a  very  disagreeable  mud  which  developed  on  with  tarite-asphalt  bv  the  penetration  method, 
the  surface  m  the  early  spring  following  its  The  materials  were  heated  sufficiently  to  make 
construction.  them  flow  freely  through  the  sprinkler  of  the 

Ihe  average  traffic  on  this  road  per  day  of  oil  distributor.     The  macadam  surface  of  the 

I--  hours  has  been  counted  as  follows:  roadway  was  first  spiked  up  and  then  covered 

Section  No.  1.  City  End.  with    a   2-in.    layer    of    screened    stone.      This 

Two'-ho'i^'e  vehicles  •.•.■:::•■.■■.: io4  ''""^  '^?™''.  ^'■°'"  ^"  ordinary  gravel  pit,  and 

Three-horse  vehicles   10  varied   m   size   from    ;-2   to    2   ins.,   the   smaller 

Four-horse  vehicles   14  stones  filling  in  between  the  larger  ones     The 

S.'x-"(o°r'mo7e)  horsevehU-ies-: i  surface    was    rolled    smooth    and    hard,    after 

Motorcycles    '             s  which   the   oil  was  applied  hot.     Used   at   the 

Motor  runabouts   .' .     26  rate  of  about  1  gal  per  sq.  yd.,  the  oil  readily 

uTol  rZ^  'cl?s  \t  Z  ?  Sfi! ; : 'tl  P--'"''^<J  .  th<= ,  -Jt-e    mass.      A    coating    of 

Motor  wagons 4  gravel    which    had    passed    through    a    %-in. 

At  times  these  figures  are  greatly  exceeded,  screen  was  then  applied  and  thoroughly  rolled 
such  as  in  periods  when  there  is  racing  at  the  with  a  steam  roller.  The  road  was  opened  to 
course,  the  entrance  of  which  is  at  the  end  of  traffic  within  12  hours  after  completion.  The 
Section  S.  cost  of  work  of  this  class  varied  from  21  to  23 
Sections  Nor.  1  t.i  :!,  inclu.sive.  cts.  per  sq.  yd.,  including  all  labor  and  mate- 
One-horse  vehicles    i9r,  rials 

Ih  °e;Xr'se'''l'eh!efes  ■:::;::■■.•; '"I  .  Earl.v  in  the  spring  of  1908  one  of  the  prin- 

Four-horse  vehicles   In  "-'ipal  streets  was  so  badly  out  of  shape  that  it 

Six-  (or  more)  horse  vehicles 1  required    a    new    surface    of    about    3    ins.    of 

Motor"' runlbouts  ■;::;::::::::::;:::::::::::::  15  '!°"«- .  l^j^'^^ .  decided  to  bind  the  new  mate- 
Motor  touring  cars  (4  or  5  seats) 141  rial  With   1  arvia  A  by  the  penetration  process. 

Motor  touring  cars  (6  or  7  seats) 53  :md  an  area  of  ti,290  sq.  vds   was  surfaced  at  a 

Motor  wagons     .....^.....                   7  cost  of  46  cts.  per  sq.  yd.     At  about  this  time 

One-horse  vemcles^.         ....''.".                       52  -inother  street,  having  an  area  of  9,821  sq.  yds., 

Two-horse  vehicles  '...'.'.'.'.'.'.     23  was  treated  in  like  manner  with  Tarvia  A,  ex- 

Three-horse  vehicles   :>,  cept  that  a  much  thinner  coating  of  stone  was 

111" h o;°s'?%e;i!c'ies' .•.:::::;;:::::;;:::::;::::    \  ^pp'^^d ,  The  cost  of  this  latter  construction 

Motorcycles    7  was  28%  cts.  per  sq.  yd. 

Motor  runabouts   11  Baltimore,     Mrf.— The     following     are     the 

^SIS?  folJ'rrnl  Ifrl  [\  "oV  VstlS) ! ! : ! ! ! ! ! ! ! !  i     U  '"^-tl'-ls  of  constructing  bituminous  macadam 

Motor  wagons  ::  roans  by  the  penetration  method  in  Baltimore, 

Sections  Nos.  16  and  17.  Md.     This   experience   extends  over  a   period 

one-horse  vehicles   31  of    21/2    years,    but    the    following    description 

Thr°ee-horee'^vehic?es '::::;:: !                                  3  pertains  particularly  to  a  stretch  of  road  1..55 

Four-horse  vehicles    .'. 1  miles  in  length,  from  18  to  H-2  ft.  in  width,  and 

Six-horse    vehicles    1  having   a    total    area    of    17,788    sq.   yds.      The 

Motor'^runabouts" .'.'!  ^' '.' i .'.'.'.'.'.'.'.'.'.'.' i .'.'.';  ^ ;." .'      6  ['riginal  roadbed  was  of  ordinary  macadam  6 

Motor  touring  cars'li  or  r,  seats) <;9  ins.    thick.      It    had    been    in    use    about    four 

Motor  touring  cars  (G  or  7  seats) 4ii  years,  and  was  badly  worn  in  places.  The  en- 
Motor    wagons    4       : 

Some  other  penetration  work  has  been  done  'See  Engineering-Contracting,   April   12.   1911. 

T.\BLE    I.  — M.MNTENANCE    COST    DATA    OX  1>    SECTIONS    OF    MARYLAND    ROADS. 


U2 

< 

1 

11,226 

Ij 

1,936 

;; 

1,243 

4 

1.173 

r» 

1,712 

6 

1,908 

7 

1,909 

8 

1,816 

9 

1,264 

19 

128 

HI 

L29) 

21 

69  4 

.>.> 

977 

23 

845 

24 

2,246 

25 

1,532 

26  and 

1     !-,  507 

a  H 

Te.xaco    7  and  8/09 

Gulf     8  and  9/09 

Texas     9/09 

Fairfield    9/09 

U.    a.    1 9/09 

Warren    9  and  10/09 

Tarvia     10/09 

Tarite    10/09 

U.    G.    I n/09 

S.   0 11/09 

U.    G.    1 10/09 

Texas     10/09 

Gulf    10/09 

Warren    10/09 

U.    G.    1 9/09 

Fairfield    9/09 

(  Local  ,ind  )    o  'no 

f       U,    G.    I,  I   ^'"^ 


bo 

0 

w 

i^^ 

•^^ 

g-g 

?  0 

u  C 

i~.  - 

"p 

^H 

aw 

-^  0 

»S 

^Td 

"ba 

t-  C3 

0  t- 

OprA 

01  C' 

0  ~r-i 

p-r^ 

c  ~ 

ao   . 

v-     • 

*-*  — 

_^  ^ 

-J  cZ^ 

~  0  " 

■5°;; 

oSS 

0  i 

0  rt^ 

^^5- 

^?,2 

1 

so. 337 

$0,290 

$0,040 

$0,330 

$0,666 

0.339 

0.432 

0.130 

l).561 

0.900 

o.3:;6 

0.7.'>0 

11.160 

0.920 

1.256 

11.337 

0.419 

0.161 

0.610 

0.947 

0.339 

0.341 

0.136 

0.477 

0.S16 

0.333 

O.CIM 

O.IK) 

0.750 

1.0,83 

0.337 

0.618 

0.107 

0.725 

1.062 

0.336 

0..-.  11 

0.06" 

0.601 

(1937 

(I.34M 

fl.4r,l 

0.092 

0.543 

0.883 

0.241 

0.16.' 

0.0.85 

0.247 

0.488 

Mat.  gratis 

0.230 

0.40,8 

0.158 

0.566 

0.795 

0.228 

0..".'>2 

0.1S4 

0.736 

0.964 

0.229 

0.411 

i).272 

0.6.82 

0.91! 

0.224 

0.691 

0.031 

0.722 

0.946 

0.229 

0.256 

0.042 

0.298 

0.528 

0.22s 

0.3:;5 

0.015 

0.370 

.  0.598 

0,262 


0.016 


0.494 
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tire  stretch  of  road  is  subjecteil  to  hcavv  auto-  rolling  was  coiitinucil  until  the  material  ceased 

mobile    traftic,    and    the    portion    west  'of    the  to  creep  and  became  a  solid  mass,  showing  an 

Stoney    Run    Bridge,    particularlv    the    north  even,  hard,  dense,  and  granular  surface.     The 

drive,  is  subjected  to  heavv  team'  traffic  from  rolling  was  generally  begun  at  the  gutter  lines 

an  adjacent  sand  and  grav'cl  plant.     The  team  and  carried  toward  the  crown,  the   shoulders 

traffic,  though  slow  moving,  is  poorly  distrib-  lirst   being   rolled   to   prevent   spreading.     I'or 

iited.  owing  to  the  usual  bad  judgnu'nt  c.xer-  several    weeks    after    the    road    was    open    to 

cised  by  drivers.  traffic    it    was    noticed    that    the    bitumen    ap- 

Whe'rc    the    original    roadbed    was    in    such  peared   on   the   surface   in   places.     Granolithic 

condition  as  to  require  resurfacing  with  new  was  placed  in  convenient  piles  at  the  sides  of 

stone,  the  following  method  was  used :     The  the  road  and  was  spread  on  these  places  when 

surface  was   lirst  swept  clean   with  the  ordi-  required.     In  some  cases  it  was  found  neces- 

nary  street   sweeping  machine,   then   "spiked"  sary  or  advantageous  to  do  more  rolling. 

with  the  roller,  picked  and  raked  bv  hand,  and  Two   rollers   were   used   on   the   work,   one 

all  dirt  and  foreign  materia!  removed.     It  was  weighing  12  and  the  other  6  tons.     The  12-ton 

then   rolled  to  a  firm  bed,  and  sufficient  new  roller  was  used   for  "spiking,"   for  rollin.g  the 

stone  was  added  to  bring  the  surface  to  the  Xo.    2    course,    and    at    times    for    rolling   the 

proper    cross    section.      In    no    case    was    the  Xo.  3  course. 

thickness  of  new  stone  less  than  3  ins.  after  It  was  found,  however,  that  the  6-ton  roller 

rolling,    nor    more    tlian    6    ins.,    so    that    the  worked    very    satisfactorily    for    the    No.    3 

average  thickness  was  about  4V^  ins.     Where  course,  and  also  for  the  final   rolling  on  thi. 

sufficient  depth  was  available,  a  layer  of  stone  granolithic. 

in  siz(?s  from  2  to  1  in.,  known  as  No.  2,  was  The  cost  of  constructing  ll.Tfil   sq.  yds.  ol 

first   spread,  then  covered  with  stone  dust  in  roadway  by  this  nie'.hod  w-as  72.0.1  cts.  per  S(i. 

sufficient  quantities  to  fill  all  interstices.   Great  yd.,  itemized  as  follows: 

care    was    used    in    this    operation,    as    it    was  ^'"'  QgnYs 

realized  that  if  the  bitumen  penetrated  the  No.       LjUior    24. S2 

2  course  a  slack  roadbed  would  result.     In  or-       stonfi    27.40 

der  to  secure  the  tilling  of  all  interstices,  the       j^?',',!'^^   is '74 

dust  was  swept  in,  and  water  w'as  used  where  (-.,,.,'1    ,,'.'.'.'.['.]'.'.'.'.'.]'.'.'.'.]..[.'.[][]]]]]]][...    b.!'.' 

necessary.     Where  water   was  used,  however.       lianlins?  binder   "-41 

this  course  was  allowed  to  drv  before  placing  Inci,lent,ils.   including  supplies  and  repairs 

.1,  .         xr      o  '  "^  "  to  plant    "•"■' 

the  next  or  No.  3  course.  

After  the  No.  2  layer  was  completed  a  3-in.  Total    ; 72. n.'. 

layer  of  No.  3  stone,  ranging  in  size  from  1  to  The   cost   of   rolling  represents   the   hire   of 

%   in.,   was   laid,     \\liere   only  the   minimum  the  G-ton  roller  at  $10  per  day  and  the  use  of 

depth   of  3   ins.   was   available,   this   size   was  the   department's   12-ton   roller  at  $-5  per  day. 

used   alone.     The   method   of   rolling  was  the  which  covers  the  salary  of   the  engineer  and 

same   for  all   courses   as    with   ordinary   mac-"  watchman.     The  quantity  of  bituminous  liind- 

adam.  except  that  the  last  or  No.  3  course  was  or  used  was  1.9  gals,  per  sq.  yd.,  which  includ- 

roUed  firmly  but  not  tightly,  the  idea  being  to  ed  a  sealing  coat  on  about  25  per  cent  of  the 

allow  the  bitumen  to  penetrate  not  less  than  liituminous    work.      The     bituminous     binder 

-'^A  ins.  tlushcd  up  very  evenly  on  the  greater  part  of 

After    the    macadam    had    been    rolled,    the  the  surface,  so  that  the  sealing  coat  was  used 

binder  was  applied  at  the  rate  of  not  less  than  nnly  where  it  was  deemed  necessary. 

1%  nor  more  than  2  gals,  per  sq.  yd.  of  sur-  1-,,^  following  rates  of  wages  prevailed  per 

lace.      Two    materials    were    used  —  namely:  ^^^^.  ^^  ^  hours" 

"Fairfield  Anti-Dust,"  a  local  material,  which  Foreman                                                        '        $-■!  "'fi 

was  applied  at  a  temperature  of  not  less  than        Roller   engineer 3.00 

1P0°  R,  and  "Standard  Asphalt  Binder,"  "B,"       IMmv    ,^.nf) 

which  was  applied  at  a  temperature  between       nJ  u'ljip '  team •    3.M 

300°   and  400°   F.     An  ordinary  asphalt  ther-  watchman     .' ^ ^ ^ ^  ' '^' '^' .1.. ............ ...     2.011 

mometer  was  used,  and  the  binder  was  at  all  7-],^  following  prices  were  paid   f.ir  matcri- 

times  applied  at  the  temperature  recommended  -,](; . 

by  the  manufacturer  Crushea   btone.   No.   2,   per  cu.   yd .$  l.no 

In  heatmg  the  binder  two  kettles  were  used.        Crushed   stone.  No.   3.  per.  cu.   yd. 2.1.". 

one    having   a   capacity    of    200    gals,    and    the       Crushed  stone,  dust,  per  cu.  yd 1.7.} 

ntliAr    ->    ,~ar,a,-i"i-ir    r,f    100    (rals        Rnth    tpttlps  Crushed    stone,    granolithic,    per   cu.    yd....     2.1.. 

other    a    capacity    ot    40U    gals.      iSoth    kettles        Binder.  ■■Fairfield."  per  ton  of  2.000  lbs 1S.40 

were    mounted     on     wheels    and    were    easily  Binder.  "Standard."  per  ton  of  2,000  lbs...   18.00 

moved.     The  smaller  kettle  worked  more  sat-       Coal.  per  ton   4.2r, 

isfactorily     with      the     "Fairfield    Anti-Dust,"       Hauling  binder,  per  ton 0.,.. 

which  material  runs  freelv  from  the  barrel  "Gabbro  crushed  stone  was  used  throughout 
and  is  easily  heated,  while  the  larger  kettle  *'"?  '^"tire  work.  r  •  • 
worked  more  satisfactorily  with  the  "Stand-  Except  m  a  few  places,  the  surface  is  111  ex- 
ard,"  which  does  not  run  freelv  from  the  bar-  cellent  shape  at  this  time.  The  exceptions  are 
rel  and  requires  more  heat  thereby  requiring  m  that  portion  of  the  work  which  was  done 
UK.--  storage  capacity,  if  the  work  is  to  be  during  the  latter  part  of  September  and  the 
handled  economically.  A  IVa-in.  hose,  with  a  first  part  of  October,  when  the  nights  and 
spreader  on  the  extreme  end,  was  attached  to  parts  of  the  day  were  cool,  thus  preventing  the 
the  rear  of  the  kettle,  the  length  of  the  hose  bitumen  from  flushing  to  the  surface  in  a  sat- 
being  from  10  to  l.",  ft.,  depending  on  the  isfactory  manner.  This  defect,  it  is  believed, 
width  of  the  road.  The  binder  was  applied  will  correct  itself  in  the  spring  when  the  warm 
with  this  hose  and  the  flow  was  regulated  bv  weather  comes.  The  portion  done  during 
a  valve  on  the  rear  of  the  kettle.  A  rubber  warmer  weather  has  flushed  up  m  a  very  sal- 
hose  was  first  tried,  but  it  was  found  that  it  isfactory  manner,  and  at  present  presents  a 
burned  out  too  frequently  under  the  extreme  Intulithic  appearance.  There  are  also  at  this 
heat  of  the  bitumen.  It  was  then  found  that  time  four  or  five  weak  places,  each  about  2  sq. 
the  ordinary  linen  hose,  worth  about  l-'i  cts.  ft.  in  area,  due  without  doubt  to  the  bitumen 
per  foot,  aiiswered  the  purpose  and  wrs.  of  being  too  hot.  which  condition  will  occur  at 
course,  much  more  economical.  A  more  uni-  times  at  the  bottom  of  the_ kettles, 
form  distribution  of  the  bitumen  was  obtained  Bnvi.v  Borough,  Xcw  l  orh  City.— A?,  a  part 
bv  using  the  hose  than  bv  hand  pouring.  The  of  the  experiments  on  White  Plains  .'\ve..  • 
former  method  is  also  more  economical  than  liorough  of  the  Bronx,  several  sectinns  were 
hand  pouring,  as  the  labor  of  heating  and  built  bv  the  penetration  niethod.  using  liotli 
spreading  biUimen.  spreading  granolithic,  and  asphaltic  and  tar  binders.  The  description  and 
rolling  it  w^as  4  cts.  per  sq.  yd.,  as  compared  detailed  costs  of  the  sections  follow: 
"•ith  8  cts  for  the  same  items  by  hand  pour-  sfction  12 — .\.sph.m.t  bindfr 
irg  In  all  cases  the  bitumen  was  spread  bv  o,,  Section  12,  stations  20  +  00  to  31  -f  no, 
'^erirning  at  the  lower  elevation  of  the  road-  ^  bituminous  pavement  was  constructed  by  the 
be'  :'nd  working  up  grade.  penetration  method.  The  foundation  course 
.•\ffer  the  bitumen  had  been  applied  the  en-  consisted  of  1%  ins.  crushed  trap  rock  and 
tire  surface  "was  covered  with  sranolithic  stone  sufficient  screenings  to  fill  *he  voids.  It  was 
rangi:ig  in  size  from  %  to  Vi  in.,  and  free  spread  and  rolled  to  a  finished  depth  of  V/2 
from  dust,    fhe  roadbed  w-as  then  thoroughly  j,,;    the  cost  per  sq.  yd,  being  as  follows: 

r'lled.     If  the  bitumen  appeared   on  the  sur-       . 

face,    more    granolithic    was    added,    and    the  .Kngine^ring-Contracling.   Dec.    ,.   inio. 


cri.7  cu.  yds.  trap  rock  at  $1.65. 
13.1  cu.  yds.  screenings  at  I1.6S. 
Labor    


Per 

Total.    SQ.  yd. 

.$108.40     $0.22D 

.      21. «S         .046 

.054 


Total    (472   sq.    yds.) J0.32D 

The  surface  course  or  paving  mixture  was 
made  as  follows:  Crushed  trap  rock  (1% 
ins.)  was  spread  and  lightly  rolled  to  a  depth 
of  2';i  ins.  From  29  +  00  to  30  -t-  50  about 
l'/4  gals,  per  sq.  yd.  of  Sanford  and  Strain's 
asphalt  binder  was  applied  and  a  layer  of  %- 
in.  stone  was  spread  and  rolled.  From  30  4- 
50  to  31  -f  00,  the  Standard  Oil  Co.'s  special 
binder  was  used. 

The  detailed  labor  cost  of  the  surface  course 

was  as  follows : 

Per 
Hours.  Rate.    Total,     sci.  yd. 

1  foreman     2S     $4.00     $14.00     $0.0296 

2  men  Avheeling  stone. .  21  2.2.5  5.90  .0125 
7  men  spreading  IV^-in. 

stone     32       2.25       25.87         .0548 

3  men      heating      ?4-in. 

stone     32       2.25         0.00         .0191 

1  man    spreading    %-m. 

stone     20  2.25  5.62  .0119 

2  men  heating  binder..  3S  2.25  10.68  .0226 
;;  men  carrying  binder.  34  2.25  9.56  .0202 
1  man  pouring  binder..  16  2.25  4.50  .0095 
1  rollerman    15  4.50  S.43  .0178 

Total    (472    sq.    yds.) $9:1.56     $0.1980 

The  cost  of  the  materials  for  the  surface 
course  was  as  follows : 

Per 

Total,    sq.  yd. 

li/o-in.  stone,  45.9  cu.  yds.  at  $1.65.$  75.73     $0,161 

34 -in.  stone,  3.5  eu.  vds.  at  $1.80..       6.30         .013 

Binder,   719*  gals,  at   $0.085 61.11         .129 

Total    (472    sq.    yds.)     $14:5.14     $0.3030 

*1.52    gal.    per   sq.    yd. 

This  makes  the  total  cost  of  labor  and  ma- 
terial for  the  surface  course  $0,501  per  sq.  yd. 

The  quantity  of  binder  applied  per  sq.  yd. 
for  the  seal  coat  was  %  gal.  Over  this  coarse 
sand  and  chips  were  spread  and  rolled.  .\n 
IS-ton  roller  was  used. 

The  labor  cost  of  this  seal  coat  was  as  fol- 

loW'S : 

Per 
Hours.  Rate.    Total,     sq.  yd. 
1  foreman     5     $4.00     $2.50     $0.0052 

3  men  heating  binder..  13  2.25  3.65  .0077 
:i  men    carrying   binder.   12       2.25         3.37         .0071 

1  man   pouring  binder..  5  2.25  1.40  .0029 

2  men  heating  chips. .  .  11  2.25  3.09  .0065 
2  men  wheeling  chips..  9  2.25  2.o3  .0054 
1  man  spreading  chips.  7  2.25  1.96  .0042 
1  rollerman     5  4.50  2.81  .0059 

Total   (472  sq.  yds.) :...$21.31     $0.0449 

The  , cost  of  materials  for  tlic  seal  coat  was 

as  follows : 

Per 
Total,     sq.  yd. 

Chips.   3.5   cu.   vds.  at   $1.90 $  6.65     $0.0140 

Binder,    353    gals,    at   $0.0S5 30.01         .0640 

Total    (472   sq.   yds.) $36.66     $0.0780 

The  total  cost  of  labor  and  materials  for  the 
seal  coat  was  therefore  $0.1'23  per  sq.  yd._ 
Summarizing    the    cost    of    the    bituminous 

pavement  in  Section  12  was  as  follows : 

Per 
sq.  yd. 

Base  course    $0,329 

Surface  course 0.501 

Seal    coat    0-123 

Hauling   binder    W-OOB 

Tar  and    stone   heaters O.OW 

Fuel 0021 

Total   (472  sq.  yds.) . .  .-r $0,983 

The  actual  time  required  for  laying  the  siir- 
face  course  (including  the  top  course)  was 
3%  days,  or  an  average  of  135  sq.  yds.  per 
d;iy.  The  %-in.  stone  required  heating.  Work 
was  postponed  three  times  on  account  of  de- 
laved  shipments  of  binder,  thereby  increasing 
the  cost.  The  actual  time  for  laying  the  seal 
coat  was  5  hours,  or  an  average  of  7-55  sq.  yds. 
per  day.     The  chips  required  heating. 

SKrno.N    11— E.\RRETT    MFG.    CO.'s   "MODERN    P.WE- 
MENT." 

The  experimental  pavement  on  Section  11, 
stations  27  4-  97  to  29  4-  00  of  White  Plains 
■\ve..  was  the  Barrett  Manufacturing  Co.'s 
■■Modern  Pavement."  The  foundation  consists 
of  1%-in.  crushed  trap  rock,  spread  and  rolled 
to  a  finished  depth  of  3  ins.     The  cost  of  this 

3-in.  foundation  was  as  follows; 

Per 
Total,    sq.  yd. 

338  cu.  yds.   trap  rock  at  $1.65 $5.5.7.5     $0.22'> 

:!.3  cu.  yds.  screenings  at  $1.65 o.57  " 

Labor    

Total    (354    sq.    yds.) $0.3iir, 


I 
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The  surface  courM.'  was  constructed  as  fol- 
lows: A  sufficient  quantity  of  sand  was 
spread  to  fill  the  voids.  It  was  about  V2  in.  in 
thickness  on  top  of  the  foundation  course. 
over  which  about  1  gal.  of  Tarvia  X  per  sq. 
yd.  was  applied.  Then  1%-in.  crushed  trap 
rock  was  spread  and  lightly  rolled  to  a  depth 
of  3  ins.  About  2  .gals,  of  Tarvia  X  per  sq. 
yd.  was  then  applied  by  the  penetration 
method.  .\  layer  of  %-in.  stone  was  spread 
and  rolled.     An  18-ton  roller  was  used. 

The  detailed  labor  cost  of  this  surface 
course  was  a?  follows : 

First    Cn;it. 

Pfr 
Hours.  Kate.    Total,     sq.  yd. 

1  foreman     «     $4.00     $3.00     $0.0123 

10  men    spreading    sand  20       J. 23         ."1.62         .0231 

2  men    heating    binder.    13       2.2.".         :i.6.i         .Oir>o 

3  men    pouring    32       2.2.5         3.3?         .013S 

1  roUerman     2       4.30         1.12         .004B 

Total   (243  sq.   yds.) $16.76  $0.06SS 

Second    Coat. 

1  foreman     16     $4.00  $,S.00  $0.0320 

10  men   spreading   stone  20       2.2.)  5.62  .0231 

10  men   spreading   stone  30       2.2.j  8.43  .0346 

2  men     heating     binder  in       2.2.1  4.50  .01S5 

3  men    heating    binder     <i       2.25  2.53  .0104 

2  men   pouring  binder.   16       2.23         4.50         ,01S5 

3  men   pouring   hinder,     a       2.25         2.53         .0104 
1  rollerman    11       4.50         6.19         .0254 

Total    r243  sq.    yds.) $42.30     $0.173s 

Grand   total.   1st   and   2d   enat $0,243 

The  cost  for  the  materials  for  the  surface 
course  was  as  follows : 

Per 
Total,    sq.  yd. 
IH-in-  stone,  19.6  cu.  yds.  at  $1.63.  .$32.34     $0,133 

Sand.   6.3   eu.   yds.  at   $1.21 7.S6       0.032 

Binder,  1st  coat.  262  gals.*  at  $0,005  24. S9       0.102 
Binder,   2a  coat,   4S0  gals.t  at  $0,095  45.60       0.18S 

Total    ('243  sq.    vds.) $110.69     $0,433 

•$1.08  gal.   per  sq.   yd. 
t$1.97  gal.  per  sq.   yd. 

The  total  cost  of  labor  and  material  for  the 
surface  course  was  $0,698  per  sq.  yd. 

For  the  seal  coat  about  1  gal,  per  sq.  yd.  wis 
applied,  over  which  coarse  sand  was  spread 
and  rolled.  The  detailed  labor  cost  of  this 
seal  coat  was  as  follows : 

Per 
Hours.  Rate.    Total,     sq.  yd. 
1  foreman     6     $4.00     $  3.00     $0.0123 

1  man    heating   binder..     6       2.23         1.6s         .0069 

2  men  pouring  binder..   ]u       2.23         2. SI  0015 
2  men  spreading  sand..    10       2.25         2. SI         .0015 

2  men    spreading    %-in. 

stone     16       2.23         4.30         .0185 

3  men  spreading  screen- 
ings            3        2.23  .84  .0034 

1  rollerman    3       4.50         1.68         .0069 

Total   (243  sq.    yds.) $47.32     $11.0710 

The  detailed  cost  of  materi.ils  for  tlie  seal 
coat  was  as  follows : 

Per 
Total,     sq.  yd. 
?4-in.  stone.  5.0  cu.  vds.  at  $l.,Sii....$  9.00     $0,037 

Sand,   2.0  cu.  vds.   at  $1.21 2.42       n.Oln 

Screenings,   10  cu.   vds.  at  $1.65 1.65       0.007 

Binder,  240  gals.*  at  $0.095 22.80       0.094 

Total    (243  sq.  vds.) $35.87     $0,148 

«$0.99  gal.  per  sq.  yd. 

The  total  cost  of  labor  and  inatcrial  for  the 
seal  coat  was  $0,219  per  sq.  yd. 

Summarizing  the  detailed  cost  of  the  "Mod- 
ern Pavement"  on  Section  11  was  as  follows: 

Per 
sq.  yd. 

Base  course   $0,303 

Surface  course   0.698 

Seal   coat    0.219 

Hauling  binder    0.010 

Tar  heater   0.003 

Fuel     0.021 

Total    (243    sq.    yds.) $1,256 

The  actual  time  for  laying  the  surface 
course  was :  First  coat,  b  hours,  or  an  average 
of  •'^24  sq.  yds.  per  day;  second  coat,  8  hours, 
or  an  average  of  24o  sq.  yds.  per  dn.y.  The 
actual  time  for  laying  the  seal  coat  was  6 
hours,  or  an  average  of  324  sq.  yds.  per  day. 

SECTION   IS — T..\RVI.Ji  BINDER. 

The  pavement  on  Section  15  extended  from 
Stations  34  +  50  to  3fi  -f-  25.  The  foundation 
course  consisted  of  lM:-in.  crushed  trap  rock 
and  screenings,  spread  and  rolled  to  a  finished 
depth  of  3%  nis.  The  detailed  cost  of  this 
3%-in.  foundation  was  as  follows: 

Per 
Total,    sq.  yd. 

57.4  cu.  vds.  trap  rock  at  $1.63 $94.71     $0,229 

5.7  r-u.  vds.  screenings  at  $1.65 9.47         .022 

Labor     054 

Total    (413    sq.    yds.) '. .  _. ,. $0,305 


The  surface  cuursc  was  constructed  as  fol- 
lows: Crushed  trap  rock  (1%-in.)  was 
spread  :ind  lightly  rolled  to  a  depth  of  2Vi 
his.  Tar\ia— 2.3  i^als.  per  sq.  yd.— was  then 
applied,  after  which  a  layer  of  chips  was 
spread  and  rolled.  For  a  seal  coat  about  % 
gal.  of  Tarvia  per  sq.  yd,  was  applied,  over 
which  chips  were  spread  and  rolled  with  an 
18-ton  roller.  The  detailed  labor  cost  of  this 
surface  course  and  the  seal  coat  was  as  fol- 
lows : 

Per 
Hours.   Rate.    Total,     sq.  yd. 

1  fore-man     48     $4.00     $2i.00     $0.0581 

15  men    spreading    lU- 

in.    stone    60       2.25       16. SS         .0409 

2  men    heating    tar 48       2.25       13.50         .0327 

1  man    heating    tar U       2.25         3. OS         .0074 

3  men  pouring  and  car- 
rying  tar    106       2.23       29.81  072' 

1  man    spreading  chips  16       2.23         4.50         .0109 
1  rollerman      16       4.50         9.00         .0218 

Total    (413   sq.    yds.) $1011.77     .S0.2440 

The  cost  of  materials  for  the  surface  course 
and  seal  coat  was  as  follows: 

Per 
Total,    sq.  yd. 
H4-in.  stone,  40,2  cu.  vds.  at  $1.65.$  66.33     $0,161 

Chips,   80  cu.   yds.  at  $1.65 13.20         .032 

Binder,    1,296   gals.*   at    $0.093 123.12  .298 

Total   (413   sq.   yds.) $202.63     JO. 491 

•3.14  gals,   per  sq.   >rl. 

The  total  cost  of  the  pa\einent  on  Section 
15  was  as  follows : 

Per 
sq.  yd. 

Base  course   $0,303 

Surface   course  and    seal    coat 733 

Fuel     (i-ji 

Hauling  binder    OOs 

Tar    heater    002 

Total     $1,071 

The  costs  of  the  first  coat  of  binder  and  the 
seal  coat  were  not  separated.  .About  '4  gal.  of 
binder  per  sq.  yd.  was  used  for  a  flush  coat. 
The  actual  time  of  laying  was  5  days  (4  full 
days  and  2  part  days),  or  an  average  of  80 
sq.  yds.  per  day.  The  length  of  lime  was  due 
to  poor  supervision. 

SECTION    16 — BERMUDEZ    R0.\D    .^SPH.\Lr. 

Section  10  extended  from  stations  3(;  +  25 
to  37  -f  75.  The  foundation  course  consists 
of  1%-in.  crushed  trap  rock  and  screenings, 
spread  and  rolled  to  a  finished  depth  of  3% 
ins.  The  detailed  cost  of  this  3%-in.  founda- 
tion course  was  as  follows: 

Per 
Total,     sq.  yd. 

49.2   cu.    yds.   trapi-ock   at    $1.03 $sl,ls     J0.229 

4.9  en.   yls.   screenings  at  $1.63 8.12         .022 

Labor    034 

Total    (243    sq.     yds.) $(i.3ii3 

The  surface  course  was  laid  as  follows: 
Crushed  trap  rock  (TM:-in.)  was  spread  and 
slightly  rolled  to  a  depth  of  3  ms..  then  1% 
gals,  of  Bermudez  road  asphalt  per  sq,  yd. 
were  applied,  after  wdiich  a  layer  of  chips  was 
spread  and  rolled. 

The  detailed  labor  cost  of  this  surface 
course  was  as  follows: 


Per 

Hours.  Rate.  Total,  sq.  yd. 

1  foreman    u  $4.00  $5.50  $0.0155 

it  men     spreading     114- 

in.    stone    ". .   36  2.25  10.12  .0"S7 

2  men  spreading  chips.  18  2.25  5.06  0143 
2  men  heating  asphalt  19  2.25  5  34  0151 
2  men  carrying  asphalt  IS  2.25  5.06  0143 
2  men  pouring  asphalt.  IS  2.25  5  06  OH' 
1  rollerman    16  4.50  3.00  !o254 

Total    (354    sq.    yds.) $45.14     $0.1276 

The  detailed  cost  of  the  materials  for  the 
surface  course  was  as  follows: 

Per 
Total,    sq.  yd, 
I'/a-in.  stone,  34.5  en.  yds.  at  $1.65.  .$56.92     $0,161' 

Clips,    5   CO.    vds.    at    $1.9il 9  50  (r'7 

Binder,   550   gals.*  at   $0.1:11 72.03         '.2(13 

Total    %i:iSA7     ,$0,391 

*1.33    gril.    i)er   scj.    yd. 

The  total  cost  of  labor  and  material  for  the 
surface  course  was  $0,519  per  sq.  yd. 

For  the  seal  coat  Bermudez  (%  gal.  per  sq. 
yd.)  was  applied,  over  which  chips  were 
soread  and  rolled,  an  18-ton  roller  being  used. 
The  detailed  laljor  cost  of  this  seal  coat  was 
as   follows : 

Per 
Hours.  Rate.    Total,     sq.  yd. 
1  foreman     4     $4.00     $2.00     $0.0056 

1  man    heating   asplialt.     3       2.25  .84         .0023 

2  men  carrying  asphalt  6  2.25  1.68  0047 
2  men    pouring    asphalt.     6       2.25         1.68         .0047 

1  man   on   squeegee 3  2.25  .84  .0023 

2  men  spreading  chips.  6  2.25  1.68  !0047 
4  men  spreading  chips.  4  2.25  1.12  0031 
1  rollerman     3  4.50  1.69  .0047 

Total   (359  sq.   yds.) $11.53     $0.0321 

The  total  cost  of  the  seal  coat  including 
labor  and  material  was  as   follows: 

Per 
Total,    sq.  yd. 

Labor    $11.53     $0,032 

Chips,  5  cu.  yds.  at  $1.90 9.50  0"? 

Binder,   173   gals.*  at  $0.131 22.66         .064 

Total     $43.69     $0,123 

•0.49   gal.   per  s<|.   yd. 

.•\  summary  of  tlie  various  items  shows  the 
cost  of  the  pavement  in  Section  16  to  have 
been  : 

Per 
sq.  yd. 

Base  course   $0,303 

.Surface  course    0.519 

,SeaI    coat    o!l2:i 

Hauling  binder    0.005 

Tar    heaters    0.002 

Fuel    0.021 

Total     $0,973 

In  the  work  on  Section  10  nothing  e.xcept 
the  binder  was  heated  on  the  ground.  The 
chips  were  delivered  hot  from  the  plant  and 
remained  warm  until  the  end  of  the  job. 
The  actual  time  of  laying  the  surface  course 
was  1  day  and  3  hours,  or  an  average  of  257 
sq.  yds.  per  day.  The  actual  time  of  laying 
the  seal  coat  was  4  hours,  or  an  average  of 
708  sq.  yds.  per  day, 

SECTION    17 — ST-XND.^RD  OIL  CO.'S   BINDER. 

This  section  extended  from  Station  37  and 
75  to  39  and  22.  The  surface  and  base  course 
were  spread  in  one  course.  This  consisted  of 
\V2  in.  crushed  trap  rock  spread  and  rolled 
to  a  depth  of  6  ins.     Standard  Oil  Co.'s  binder 


TABLE  III. 


Pa\'''nit-nt. 
Standard    .)il 
Penetration    


Date. 


T.arvia 

Penetration 


Barber 
Penetration 


'Modern 
Pavement' 


.Oct.  18.  '10.     Begun. 

Oct.  19.  '10, 

Oct.  21,  '10. 

Oct.  24.  '10. 

Oct.  23,  '111.      Kinish.'d, 


Oct. 

13. 

■Ill, 

Begun. 

Oct. 

14. 

'10. 

( >ct . 

13, 

'Ill, 

Oct. 

17, 

•10. 

(K-t. 

18, 

'111. 

( )cl . 

19, 

'10. 

Finished 

rict. 

26, 

■111. 

Begun. 

Oct. 

27, 

'10, 

Uct. 

2s. 

'1(1. 

Finished. 

S.-inford    and    Strains 
(Penetrationi    


,.Oet.   19.  '10,     Begun. 

Oct.   21.  '10. 

Oct.  22,  '10. 

Oct.  21.  '10. 

Oct.  23,  '111.     Finished. 

.Nov.   14.  'I    .     Begun. 

Nov.   15,  'm. 

Nov.  17,  '10. 

^■•ov.   IS.  '10. 

Nov.  22,  '10.     Finished. 




-Temperature. 

9  a.m 

.     12  noon. 

3  p.  rn. 

Weather 

59 

65 

66 

Clear. 

59 

65 

68 

Clear. 

•  n 

59 

t'^loudw 

52 

54 

56 

Clear. 

...J 

60 

60 

Cloudy. 

48 

52 

53 

Clear. 

60 

68 

69 

Fair. 

61 

6:; 

Cloudy. 

60 

65 

66 

(;ioudy. 

r.9 

63 

66 

Clear, 

59 

05 

68 

Clear. 

49 

34 

56 

Clear. 

58 

65 

67 

Clondv. 

54 

Oi> 

56 

Clear. 

5.') 

63 

68 

Cl.\ar. 

53 

57 

59 

Cloudy. 

52 

53 

Rain. 

52 

54 

56 

Clear. 

53 

60 

60 

Cloudy. 

38 

44 

43 

Cloudy. 

X?,     ■ 

■39 

411 

Cloudy. 

.IS 

40 

42 

Clear. 

3S 

44 

40 

Clear. 

37 

42 

46 

Overcast. 

456 


ENGINEERING-CONTRACTING 


\\<\.  xx.w 


Xn.     16. 


"B"  (1%  gal.  per  sq.  yd.)  was  then  applied, 
over  which  a  layer  of  %  in.  stone  was  spread 
and  rolled.  The  detailed  labor  cost  of  this 
surface   and   base  course    was  as    follows: 

Per 
I-Io\irs.   Rate.    Total,     sq.  yd. 

1  foreman     IS     $4.00     J  9.00     $0.0253 

10  men    sprcadins    1%- 

in.    stone    20       2.25         5.62         .0161' 

2  mesi   heating  oil 25      2.25        7.03        .020^ 

3  men      carrying     and 

pouring   oil    .... 4S  2.25  13.50  .03S9 

2  men  spreadhig  ^-In. 

stone     11!  2.25  -1.50  .012!) 

1  rollerman     I  4.50  2.25  .0065 

Total   (347  sq.   yds.> $41.00     $0.1206 

The  total  cost  of  this  surface  and  base 
course,  includins  labor  and  materials,  was  as 
follows  : 

Per 
Total,    sq.  yd. 

Ulbor  $41.00     $0,121 

lV<.-in.  stone.  S2.0  iii.  yds.  ;it  $1.65.  .  135.30  0.39U 
■y-in.  stone,  5.0  eu.  yds.  at  $1.S0 9.0U       0,02ii 


Binder,    isu  gals.*  at    $0.08 3S.40       O.lll 

Total   (347  sq.  yds.) $224.60     $0,048 

•1.3s  gal.  per  sq.  yd. 

For  the  seal  coat  binder  "B"  (1.1  gal.  per 
sq.  yd.)  was  applied,  after  which  chips  were 
spread  and  rolled,  an  18-toM  roller  being  used. 
The  detailed  cost  of  the  labor  for  this  seal 
coat   was   as   follows  : 

Per 
Hours.   Rale.    Total,     sq.  yd. 
1   foreman     12     $4.00     $6.00     $0.0173 

1  man    heating  oil 13       2.25         3.65         .0105 

2  men       carrying       and 

pourins   oil    24       2.25         6.75         .OlStl 

2  men    spreading    chips.  23       2.25         6.47         .niSli 
1  rollerman     4       4.50         2.26         .0061 

Total  (347  sq.  yds.) $25.12     $0.0722 

The  total  cost  of  labor  and  materials  for 
this  seal  coat  was  as  follows : 

p.-r 
Total,     sq.  yd. 

Labor     $25.12     $0,072 

Chips.  3   cu.   yds.  at  $1.90 5.70         .017 


Binder,  3!>4  gals.*  at  $0.0S 30.72         .088- 

Total   (374  sq.  yds.) $61.54     $0,177 

"1.11    gal.    per  sq.    .vd. 

A  summary  of  the  various  items  shows  the 
cost  of  the  work  on  Section   17  to  have  licen : 

Per 
s(i.  yd. 

Surface    ;inil    liaso    course $0  648 

l^eal   i-oal    0.177 

I>""el     0.021 

Hauling   binder    0.006 

Tar  lieater    0.001 

Total     $0,853 

The  actual  time  of  laying  the  surface  course, 
excluding  the  base  course,  was  2V4  days,  or 
an  average  of  154  sq.  yds.  per  day.  The  ac- 
tual time  of  laying  the  seal  coat  was  1% 
days,  or  an  average  of  231  sq.  yds.  per  day. 
Nothing  but  the  binder  was  heated.  The 
1%-in.  trap  rock  was  spread  in  one  course, 
without   screenings. 

Table  III  shows  the  temperature,  weather 
conditions,  etc.,  during  the  time  tiu-  above 
wnrk   was  being  done: 


WATER-WORKS      AND      SEWERS     SECTION 


Methods  and  Results  of  Sewage  Puri- 
fication Experiments,  Philadel- 
phia,   Pa. 

In  July.  UliiT,  the  director  of  the  Depart- 
ment of  Public  Works  of  Philadelphia  was 
authorized  and  directed  to  make  investigations 
and  to  report  upon  a  comprehensive  plan  for 
the  purilVation  and  disposal  of  the  sewage  of 
the  city.  During  the  year  of  1910  extensive 
experiments  were  conducted  along  these  lines 
at  the  sewage  experiment  station  at  Spring 
Garden.  Philadelphia.  The  report  of  the  Bu- 
reau    of     Surveys    cumprising    the    work    at 


■talions  numbered  between  1  and  0.  Table  1 
-.hows  the  other  Sc,mpling  station  numbers  and 
the  corresponding  purposes  for  which  sam- 
ples w-ere  taken. 

T.VBLE   I. 

Sampling 
Station 
Process  and  Purpose.                                 Numbers. 
Prepai'atory :    Primary    removal    of    sus- 
pended   solids lOtolK 

Oxidizing:    Removal   of  putrescibility. . . .   20  to  29 
Finishing:     Seeondarv    removal    of    sus- 
pended   solids 30  to  39 

Disinfection:  Removal  of  pathogenic  or- 
ganisms        40  to  49 

TMlution:  TTtilization  of  the  natural  pui'i- 

fyin.g  powers  of  liodii'S  of  water 5n  to  59 


pump  through  a  ()-in.  suction  inain.  The  end 
of  the  suction  pipe  was  1  ft.  above  the  bottom 
of  the  well,  so  very  little  sediment  accumu- 
lated in  the  well.  The  sewage  was  pumped 
through  a  4-in.  cast  iron  force  main  about  413 
ft.  long  and  raised  about  90  ft.  to  the  testing- 
station  at  Spring  Garden.  .\t  the  station  a  6- 
in.  cast  iron  main  connected  with  the  4-in.  line 
and  also  connected  with  the  various  tanks  and 
fixtures  of  the  testing  station.  The  experi- 
mental work  was  begun  on  March  23,  1909, 
and  discontinued  May  15,  1910. 

For  the  chemical  laboratory  composite  sam- 
ples were  collected  over  weekly  periods.  Every 
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Fig.    1  —  Relation    of    Processes   Studied    and    Sampling   Station    Numbers. 


Spring  Garden  has  been  issued  and  it  is  a 
very  valuable  addition  to  the  literature  relat- 
ing to  sewage  purification.  The  methods  of 
conducting  the  experiments  and  the  results 
obtained  are  here  briefly  reviewed. 

Before  undertaking  the  Philadelphia  experi- 
ments Mr.  George  R.  Stearns,  director  of  the 
Department  of  Public  Works,  and  Mr.  George 
S.  Webster,  chief  engineer  of  the  Bureau  of 
Surveys,  visited  some  of  the  principal  cities 
of  England.  Belgium,  Holland,  Germany,  and 
Erance  in  order  to  secure  at  first  hand  valu- 
able information  concerning  the  recent  ad- 
vances made  in  sanitary  science  in  those  coun- 
tries. Various  types  of  sewage  purification 
plants  in  use  in  this  country  were  also  visited. 

The  processes  of  sewage  clarification  and 
imrification  finally  selected  for  investigation  at 
Philadelphia  are  shown  in  Fig.  1.  This  divi- 
sion of  methods  into  groups  shows  the  rela- 
tion of  the  processes  studied.  The  numbers 
on  the  diagram.  Fig.  1,  are  the  sampling  sta- 
tion numbers.     Crude   sewage  was  collected  at 


COLLECTION     OF    SEW.^GE    SAMPLES     FOR    TESTING. 

The  sewage  used  for  experimental  purposes 
at  the  Spring  Garden  station  was  drawn  from 
a  large  sanitary  intercepting  sewer.  This  sew- 
er now  drains  at  least  1,500  acres  of  built  up 
property.  Many  mills  and  industrial  plants 
are  located  in  this  area,  but  some  of  the  terri- 
tory is  almost  entirely  residential.  Since  the 
sewage  carried  by  this  sewer  is  concentrated 
and  large  amounts  of  trade  wastes  are  present, 
it  was  thought  that  mechanical  or  biologic-tl 
processes  found  successful  in  treating  this 
sewage  would  be  satisfactory  for  any  portion 
of  the  city. 

An  8-in.  vitrified  pipe  connection  was  made 
at  right  angles  to  the  intercepting  sewer  and 
l."")  ins.  above  the  invert.  The  main  sewer  is  4 
ft,  7  ins.  in  diaincter  and  the  depth  of  flow  is 
usually  32  ins.  The  8-in.  branch  was  therefore 
completely  submerged.  This  8-in.  line  dis- 
charged into  a  pump  well  3  ft.  6  ins.  in  diame- 
ter and  13  ft.  deep.  The  sewage  was  lifted 
from  this  well  bv  means  of  a  12x8xl2-in.  Barr 


half  hour  75  c.  c.  were  taken  from  the  force 
main  and  put  in  a  4-liter  bottle  containing  20 
c.  c.  of  chloroform.  This  was  tested  daily  for 
suspended  solids  and  a  quantity  proportional 
to  the  number  of  hours  the  pump  was  in  op- 
eration was  taken  to  form  the  weekly  com- 
[losite  sample. 

From  processes  utilizing  continuous  flow, 
such  as  sedimentation  and  filters,  saiuples  were 
collected  in  75  c.  c.  portions  each  3  hours  to 
form  weekly  chloroformed  samples. 

From  processes  utilizing  intermittent  flow, 
such  as  slate  bed,  contact  beds,  sand  filter, 
etc.,  four  samples  of  the  influent  were  evenly 
spaced  and  four  of  the  effluent  each  time  the 
bed  was  filled  or  emptied,  to  form  the  weekly 
composite  sample. 

The  Emscher  tank  was  studied  carefully. 
Influent  and  effluent  were  sampled  each  half 
hour,  as  in  the  method  used  in  collecting  com- 
posite samples  of  crude  sewage. 

The  influent  and  eflluent  of  the  dilution  tank 
were   ordinarily  collected   twice  a  week.  -"(OO  c. 
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c.  portions  at  3-hauT  intcn-als  being  taken  to 
form  a  daily  composite  sample.  As  soon  as 
the  clay's  collection  was  finished  the  analysis 
was  begun  on  iced  samples.  Two  liters  of  the 
cfmiposite  effluent  sample  were  placed  in  an 
uucorked.  wide-mouth  glass  bottle  and  sus- 
paided  in  the  dilution  tank  for  2  weel<s  to  de- 
termine its  condition  at  the  end  of  that  period. 
Bacteriological  samples  were  placed  in  frteril- 
ized  bottles  and  plated  at  once,  every  sixth 
■day  being  omitted  except  in  taking  crude  sew- 
age samples,  wliich  were  plated  daily. 

METHOnS   OF  A-N.i\LYSIS. 

Tlie  chemical  and  bacteriological  methods  of 
analysis  used  were  in  all  cases  the  newest  and 
most  approved.  These  methods  are  not  de- 
scribed here  since  engineer.^  usually  turn  this 
phase  of  the  investigation  over  to  specialists  in 
the  sciences  involved.  The  collection  of  sam- 
ples was  described  at  some  length,  since  engi- 
neers in  .small  cities  frequently  assist  in  this 
work  or  take  charge  of  it.  The  extreme  care 
used  in  taking  truly  representative  samples 
should  be  especially  noted  by  any  one  con- 
templating efficiency  tests  of  existing  purifica- 
tion plants. 

MlvTHOnS     OF     Cr-.\RIFIC.^TI0N-     .\Xh     TI  RIFir.\TION 
TESTED. 

Fine  Mesh  Screening. — Crude  sewage  was 
discharged  through  24 — Vi-'m.  nozzles  at  riglit 
angles  to  the  conical  surface  of  a  fine  mesh 
screen  at  station  No.  11.  The  screen  was  com- 
posed of  red  metal  cloth  of  32  meshes  per 
inch,  leavin.g  clear  openings  of  -VIO  mm.  by 
o/lO  mm.  That  portion  of  the  applied  sewage 
which  did  not  pass  through  the  screen  splashed 
over  the  surface,  thereby  washing  the  screen- 
ings down  into  a  gutter  and  thence  to  a  drain. 
The  screened  sewage  passed  to  sedimentation 
basin  12  and  to  disinfection  tank  41. 

The  percentage  removal  of  suspemled  solids 
liy  the  fine  screen  is  not  comparable  with  a 
disposal  works  screen,  since  the  applied  sew- 
age was  withdrawn  from  beneatli  the  surface 
of  the  sewage  in  the  intercepting  sewer;  also 
it  had  passed  throu.gh  a  coarse  screen  and  a 
plunger  pump  before  reaching  the  fine  screen. 
In  an  actual  installation  at  Reading,  Pa.,  4I-S 
per  cent  of  the  suspended  solids  were  re- 
moved, while  at  the  experimental  plant  under 
consideration  only  33.5  per  cent  were  removed. 
The  effect  upon  subsequent  treatment  pro- 
duced by  fine  screenin.g  is  important.  Since 
solids  Iar,ger  than  '4  mm.  square  were  held 
back  by  the  screen,  the  load  of  suspended 
solids  upon  a  sewage  disposal  plant  by  irregu- 
lar contribution  of  trade  wastes  would  be 
eliminated  by  fine  screening.  \  marked  effect 
upon  the  sludge  collected  in  subsequent  sedi- 
mentation was  produced.  The  quality  of 
sludge  produced  was  lessened,  its  percentage 
of  moisture  was  increased,  and  the  sludge 
solids  were  so  finely  divided  that  it  was  easily 
pumped.  Where  sprinkling  filters  were  used 
after  fine  mesh  screening  the  clogging  of 
nozzles  was  reduced  to  a  minimum.  The  noz- 
zles of  the  lower  sprinkling  filter,  the  influent 
of  which  was  settled  screened  sewage,  were 
never  clogged  during  its  nine  months'  opera- 
tion. 

Horizontal  Flow  Sedimentation. — Sedimenta- 
tion bv  horizontal  flow  was  studied  in  three 
tanks.  Xos.  12,  13  and  IT.  Tanks  12  and  13 
were  formed  by  building  concrete  walls  across 
a  large -tank,  dividing  it  into  three  portions.  At 
first  they  had  level  bottoms,  no  baflfles  or 
screen  boards,  and  crudely  constructed  effluent 
collectors.  The  ratio  of  depth  to  length  was 
as  1  is  to  H4  in  tank  12  and  1  to  2%  in  tank 
13.  The  eapacitv  of  tank  12  was  !l,fl(3  ,gals. 
and  of  tank  13  7,707  gals.  In  .\ugust,  1009,  a 
steeply  sloping  bottom  (lfi°  to  the  horizontal) 
toward  the  inlet  end  was  built  in  tank  12,  and 
in  October.  1008,  a  transverse  brick  baffle  and 
screen  board  at  mid  length  and  inclined 
screen  boards  placed  about  the  effluent  collect- 
ing pipe.  .Mso  in  October,  1000,  a  similar 
sloping  bottom,  sludge  bafflte  and  scum  board 
were  placed  in  tank  13.  The  collection  of  the 
effluent  was  improved  by  adding  a  wier  the 
entire  width  of  the  tank,  protected  by  an  in- 
clined scum  board.  After  these  changes  the 
capacity  of  tank  12  was  8,738  gals,  and  of  tank 
13  was  5,47.5  gals.  Sedimentation  tank  17  was 
of    better    proportion,    the    ratio    of    depth    to 


length  being  as  |  t,,  |_  ■\]^c  bottom  was  prac- 
tically level  anrj  inilil  late  in  September,  1909, 
was  unbaffled.  .\t  ihat  time  two  transverse 
liaffle  walls  with  .(  utn  boards  were  built  and  a 
collecting  wier  luotected  by  an  inclined  scum 
board  was  added. 

While  tank  12  w.is  rectangular  and  run  at  a 
nciminal  storage  perir)d  of  0  hours,  the  average 
percentage  removal  of  suspended  solids  was 
i>"'-3.  ^_For  a  storage  of  4V2  hours  the  removal 
was  77,5  per  cent,  .\fter  the  steep  bottom  was 
built  to  allow  defjosition  of  sludge  at  the  inlet 
end  without  increasing  velocity  of  flow  above 
that  in  a  flat  bottom  tank,  the  removal  was 
a,gain  77.5  per  cent.  After  the  transverse  baf- 
fle wall  was  liuilt  at  mid  length  with  a 
scum  board  and  a  discharge  wier  protected  by 
inclined  scum  boards  was  added  and  the  stor- 
age time  reduced  to  3%  hours  the  removal 
was  t)4.1  per  cent.  For  a  storage  period  of 
1%  hours  the  removal  was  67.1  per  cent.  The 
investigators  concluded  that  long  storage  pe- 
riods w-ere  not  essential.  The  percenta.ge  re- 
moval of  suspended  solids  for  a  storage  period 
nf  3%  hours  was  the  same  in  a  baffled  tank  at 
Philadelphia  as  in  an  unbaffled  tank  at  Colum- 
bus, O..  for  a  storage  period  of  G  to  8  hours. 
In  baffled  tanks  it  was  shown,  by  floating 
trade  wastes,  that  the  velocity  of  flow  was 
mTiform  throughout  the  cross  section  of  the 
tank.  The  baffles  also  served  to  hold  sludge 
back  at  the  inlet  end,  where  in  case  septic  ac- 
tion should  develop  the  rising  masses  had 
nmch  less  chance  to  reach  the  outlet  and  pass 
out  upon  the  filters.  A  scum  never  formed  on 
tank  12. 

It  will  be  rememliered  that  tank  12  treated 
screened  sewage.  Tank  13  treated  crude  sew- 
age. While  13  was  rectangular  and  unbaffled 
for  a  storage  period  of  6  hours,  the  removal 
was  59  per  cent.  For  a  storage  period  of  4M: 
hours  the  removal  was  60.3  per  cent  When 
the  inclined  bottom,  scum  board,  and  protected 
effluent  wier  were  added  the  removal  was  61 
per  cent  for  a  storage  period  of  3^/4  hours. 
Scum  always  formed  on  this  tank  and  after 
the  introduction  of  baffles  it  became  very  thick 
and  leathery  in  the  inlet  half  of  the  tank.  .\ 
thinner  scum  formed  on  the  outlet  half.  In 
the  inlet  half  considerable  gas  was  held  by  the 
leathery  cover.  This  scum  when  penetrated  or 
removed  was  very  oft'ensive  and  contained 
much  volatile  and  fatty  matter. 

.\  comparison  of  the  results  accinnplished 
bv  tanks  12  and  13  is  given  in  Table  11. 

TABLE  II. 

Suspended  Solids. 
Parts 
Hours      per  Jlillion       Per  Cent 
Storage.  Av.  EfRuent.     Removal. 
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While  unbaffled,  for  a  storage  period  of  10 
hours,  for  crude  sewage,  an  effluent  issue 
from  tank  17  containing  65  parts  per  million 
of  solids  in  suspension,  the  removal  being  50.4 
per  cent.  This  with  a  weaker  influent  than 
with  tanks  12  and  13.  For  6  hours'  storage 
and  a  much  stronger  influent  the  effluent  was 
the  same  and  the  removal  67.5  per  cent.  For 
1  hours'  storage  the  effluent  contained  44  parts 
per  million  and  the  removal  was  81.2  per  cent 
of  suspended  solids.  .After  the  tank  was  baf- 
fled for  a  storage  period  of  10  hours  the  efflu- 
ent contained  46  parts  per  million  and  the  re- 
moval of  suspended  solids  was  74  per  cent, 
again  demonstrating  the  value  of  baffles.  In 
the  horizontal  sedimentation  tests  for  periods 
of  3^/4  to  6  hours'  flow  the  influent  was  not . 
deoxidized  nor  rendered  offensive  when 
sprayed  upon  sprinkling  filters.  To  prevent 
septic  action  the  tanks  required  sludging  and 
washing  out  every  six  weeks. 

Sedimentation  in  an  Fmseher  Tank. — .Sedi- 
mentation during  vertical  flow  was  studied  in 
an  Fmseher  or  Imhoff  lank,  originally  5  ft.  in 
cli.imeter  .ind  6  ft    deep.     Later  the  depth   w.as 


hicreased  to  10  ft.  .\  concrete  bottom  form- 
ing an  inverted  cone,  whose  sides  made  30'' 
with  the  horizontal,  was  placed  in  the  wooden 
tank.  At  4  ft.  above  the  bottom  a  galvanized 
iron  baffle  was  fastened  to  the  sides  and  upon 
this  rested  the  inverted  funnel  with  its  venti- 
lating stem,  concentric  with  which  w;is  a  cir- 
cular baffle  extending  above  the  surface  of  the 
water.  Crude  sewage  was  added  from  a  cir- 
cular wier  concentric  with  the  funnel,  passed 
down  between  the  ventilating  stem  and  the 
baffle,  turned  under  it  and  flowed  upward  to 
Ihe  collecting  wier  around  the  sides  of  the 
lank.     Scum  boards  protected  this  wier. 

The  theory  of  the  Imhofl'  tank  is  that  it  ex- 
ercises a  dual  function — sedimentation  of  sew- 
age and  digestion  of  sludge.  The  two  func- 
tions are  carried  on  in  separate  compartments, 
the  lower  or  digestion  compartment  being  so 
arranged  as  to  exclude  the  flow  of  fresh  sew- 
age. In  the  sludge  in  this  chamber  the  suc- 
cessful biological  action  depends  upon  the 
generation  and  growth  of  bacteria  peculiar  to 
its  needs.  The  eft'ect  of  this  condition  and  of 
the  concentration  of  the  mass  of  sludge  in  the 
conical  chamber  is  to  produce  a  sludge  of  very 
low  _  moisture,  of  uniform  constituency,  and 
lacking  hydrogen  sulphide  either  in  the  gas 
given  off  or  in  the  sludge  itself.  This  gas  is 
one  of  the  chief  sources  of  nuisance  in  a 
sewage  disposal  works.  Another  advantage 
of  this  form  of  tank  is  that  sludge  can  be  re- 
moved by  the  excess  head  of  sewage  from  the 
tank  without  placing  it  out  of  service.  This 
results  in  great  economy. 

It  should  be  noted  that  the  tank  here  used 
allowed  vertical  sedimentation  through  4  ft.  6 
ins.  only,  while  in  an  actual  installation  the 
distance  would  be  much  greater.  The  experi- 
mental tank  served  to  illustrate  the  principles 
involved.  The  efficiency  would  be  increased 
in  tanks  of  working  size. 

Three  experiments  were  performed.  In  the 
first  the  tank  was  5  ft.  deep  and  for  6  weeks 
ran  at  1  hour  storage.  The  influent  contained 
233  and  the  effluent  87  parts  per  million  of 
suspended  solids,  giving  a  removal  of  63  per 
cent.  The  effluent  was  very  irregular  in  solids 
and  was  not  at  all  suitable  for  subsequent  bac- 
terial action.  The  quality  of  sludge  was  ex- 
cellent. It  was  low  in  moisture,  reduced  in 
organic  matter,  and  of  inoffensive  odor. 

The  second  experiment  was  more  or  less  of 
a  failure  due  to  mechanical  difficulties.  An  at- 
tempt was  made  to  improve  the  character  of 
the  erratic  effluent,  remarked  in  the  first  ex- 
periment, by  passing  it  through  another  tank 
for  an  hour's  stora.ge.  The  attempt  to  operate 
the  tanks  in  series  was  unsatisfactory,  as 
stated,  the  removal  being  57  per  cent. 

The  third  experiment  was  conducted  in  the 
tank  of  10-ft.  depth.  This  tank  during  three 
montiis  operated  at  2  hours'  storage,  cfifected  a 
removal  of  53  per  cent  of  the  solids  in  the 
crude  sewage,  producing  an  effluent  containing 
92  parts  per  million. 

.\II  the  gas  formed  by  decomposing  sludge 
in  this  form  of  tank  is  conveyed  through  the 
ventilator  or  stem  of  the  inverted  funnel,  and 
(he  settling  sewage  is  thereby  kept  fresh. 
There  is  no  appreciable  loss  of  dissolved  oxy- 
gen nor  reduction  of  nitrites  or  nitrates  dur- 
iii.g  the  short  time  of  passage  through  the 
tank.  The  emitted  gas  is  said  to  be  75  per 
cent  marsh  gas  and  25  per  cent  carbon  mon- 
oxide. 

Dibdiii  Slate  Fed.  No.  16. — This  bed  was 
.0021  acre  in  area  and  5  ft.  deep.  Nineteen 
horizontal  layers  of  12x24-in.  slates  were  sep- 
arated by  brickbats,  leaving  a  clear  space  of 
about  3  ins.  between  them.  This  bed  is  an- 
other attempt  to  accomplish  both  the  sedi- 
mentation of  sewa.ge  and  the  digestii.n  and 
concentration  of  the  sludge  in  the  same  ap- 
paratus. In  the  Imhoff  tank  the  latter  func- 
tion is  accomplished  by  anaerobic  bacteria,  but 
ill  the  Dilidin  bed  it  is  accomplished  by  aero- 
bic bacteria,  and  the  bacterial  action  is  no 
doujit  supplemented  by  worms  and  other  low 
forms  of  animal  life. 

.\s  the  results  accomplished  by  this  bed  are 
more  than  mere  sedimentation,  including  an 
"xidation  of  the  nitrogen  of  the  applied  sew- 
age, it  has  been  considered  in  two  ways:  first, 
;is  ;i  sedimentation  tank  in  which  the  resulting 
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sludge  is  digested  niid  concentrated :  second. 
as  a  contact  bed  producing  a  partially  stable 
effluent.  If  looked  upon  as  a  sedimentation 
process  it  would  consist  of  19  superimposed 
quiescent  basins,  each  about  3  ins.  deep.  The 
bed  should  be  tilled  at  such  a  rate  that  the  ve- 
locity of  influ.x  is  too  low  to  disturb  the  de- 
posit on  the  slates.  The  bed  must  then  re- 
main quiescent  for  an  hour  at  least.  During 
the  tilling  and  contact  periods  the  settling 
solids  are  deposited  upon  the  upper  surface  of 
the  slates,  where  they  form  a  deposit  called  by 
Dibdin  "living  earth"  on  account  of  the  enor- 
mous number  of  animals,  especially  worms, 
developed  therein.  The  sludge  freshly  de- 
posited in  sedimentation  basins  is  usually 
about  PO  per  cent  water  and  has  a  specific 
gravity  of  1.02;  using  these  figures  and  as- 
suming the  crude  sewage  to  contain  200  parts 
per  million  of  suspended  solids  and  the  efflu- 
ent iiO  parts  it  will  be  seen  that  a  deposit  of 
wet  sludge  only  O.ll."*  mm.  thick  is  deposited 
on  the  "living  earth"  each  time  the  bed  is 
filled.  Before  the  bed  is  filled  again  the 
worms  and  other  animals  and  the  bacteria 
have  attacked  the  organic  matter  of  this  de- 
posit and  arc  ready  for  the  next  thin  layer  of 
food,  when  the  bed  is  subsequently  filled. 

If  considered  as  a  contact  bed,  its  large  yoid 
space  as  compared  wMth  a  contact  bed  filled 
.  with  ordinary  media  is  of  great  aerating  value, 
also  due  to  the  construction  in  horizontal  lay- 
ers, one  slate  resting  upon  another ;  on  the  un- 
der side  of  many  slates  a  large  flat  bubble  of 
air  must  be  entrained,  which  tends  to  oxidize 
the  sewage  while  in  the  bed. 

The  best  results  were  accomplished  when 
this  bed  was  filled  twice  a  day.  or  at  a  rate  of 
two  million  gallons  per  acre  per  day.  Crude 
sewage  applied,  deposited  7-5  per  cent  of  the 
suspended  solids:  the  effluent  was  slightly  ni- 
trified and  rendered  partially  stable.  For  one 
test  the  average  relative  stability  was  0.4C, 
which  was  a  higher  value  than  the  effluent  of 
two  of  the  outside  sprinkling  filters  described 
later.  The  deposit  on  the  slates  was  inodor- 
ous, resembling  earth,  and  could  be  removed 
hv  flushing  in  the  small  size  bed  experimented 
with.  The  slates  were  flushed  with  water  un- 
der pressure  applied  by  an  iron  pipe  held  at 
each  layer  in  a  small  vertical  hole  left  be- 
tween the  slates  during  the  construction  of  the 
bed.  It  should  be  borne  in  mind  that  the 
method  and  quantity  of  water  satisfactory  on 
such  a  small  installation  might  not  prove 
practical  or  economical  on  a  large  unit.  The 
wnter  capacity  of  the  bed  after  flushing  was 
08%  per  cent'  of  the  original  capacitv.  It  is 
pointed  out  in  the  report  that  where  slates  are 
not  a  waste  product  the  construction  of  the 
bed  would  be  costly. 

Contact  System. — The  contact  system  con- 
sisted of  a  sedimentation  tank,  a  primary  and 
a  secondary  contact  bed.  The  wooden  tank 
held  2.060  gals,  and  was  rectangular  in  cross 
section  and  unbaffled.  The  primary  contact 
bed  was  O.OOfiii  acre  in  area,  3  ft.  deep,  with 
brick  underdrains  and  %  to  2-in.  slag  media. 
Its  effluent  was  discharged  onto  a  secondary 
bed  of  O.OO-'JS")  acre  area.  3  ft.  deep,  with  brick 
underdrains.  and  filled  with  hard  furnace 
clinker  rejected  by  a  %-in.  screen  to  remove 
the  dust  and  fine  pieces. 

The  contact  system  was  in  operation  for 
about  -5  months.  The  effluent  produced  was 
almost  free  from  suspended  solids,  but  con- 
sidering the  low  rate  at  which  the  beds  were 
operated,  of  insufficient  stability  to  warrant  an 
extended  study  of  this  method  of  purification. 

The  preliminarv  sedimentation  and  adhesion 
to  the  new,  rough,  porous  media  of  the  two 
beds  effected  an  almost  complete  removal  of 
suspended  matter.  The  eflluent  contained  con- 
siderable matter  in  a  colloidal  state.  Nitrogen 
as  free  annnonia  was  efificientiv  removed,  but 
the  effluent  was  never  nitrified  to  an  extent 
that  would  indicate  that  the  beds  were  ma- 
ture, nor  did  the  daily  stability  tests  show  sat- 
isfactory results.  The  report  gives  its  opinion 
of  the  contact  system  without  prejudice  to  its 
tise  in  combination  with  a  septic  tank  or  other 
preliminary  treatment.  The  policy  of  opera- 
tion of  tlic  testing  station  was  to  get  rid  of 
the  sewage  in  its  fresh  state  and  not  to  allow 
it    to   become    septic.     The   m.aximum    rate   at 


which  sewage  was  applied  to  the  beds  w'as 
l,3o0,0t)0  gals,  per  acre  per  day.  With  sewage 
containing  less  trade  waste  better  results  might 
have  been  obtained.  . 

Sprink-ling  Filters. — So  luucli  of  llie  report 
is  devoted  to  the  description  of  methods  of 
constructing  and  operation  of  the  10  sprinkling 
filters  that  only  the  conclusions  drawn  can  be 
given  in  this  review. 

The  best  results  were  obtained  with  fixed 
sprinkler  nozzles  when  the  How  of  sewage  was 
luadc  to  constantly  travel  back  and  forth  over 
the  media,  without  a  resting  period ;  this 
caused  a  uniform  rate  of  flow  from  the  under- 
drains. 

A  uniform  rate  of  operation  produced 
better  results  than  the  same  net  area  obtained 
when  operated  irregularly.  With  filters  ex- 
posed to  the  weather  and  receiving  sewage 
partially  settled,  tlie  maximum  rate  obtained 
was  2,-")00,000  gals,  per  acre  per  day,  but  in  the 
winter  the  stability  of  the  effluent  deteriorated. 

W'ith  a  filter  protected  from  the  weather, 
having  fine  screened  and  settled  sewage  uni- 
formly distributed  over  its  surface  and  having 
a  ventilating  system,  the  maximum  rate  used 
was  :!,100,0t)0  gals,  per  acre  per  day.  The 
effltient  was  practically  always  stable.  How 
far  this  would  have  been  affected  by  exposure 
to  the  weather  was  not  determined. 

The  trap  rock  and  gravel  used  as  filter  me- 
dia retained  their  original  size.  Limestone  and 
slag  disintegrated,  to  a  slight  extent.  The 
smooth  surface  of  gravel  stones  was  not  as 
well  adapted  to  the  formation  of  a  bacterial 
jelly  as  rougher  media,  and  the  extreme 
roughness  of  slag  caused  it  to  retain  the  de- 
posited solids.  Rough,  irregular  cinders  re- 
moved all  the  suspended  matter  from  coarsely 
screened  sewage,  so  that  clogging  soon  ruined 
the  bed. 

The  size  of  the  media  used  in  filters  is  par- 
tially controlled  by  the  completeness  of  the 
preliminary  treatment.  In  filters  exposed  to 
the  weather  and  treating  sewage  partially  set- 
tled, operated  at  the  rate  of  2,.500,000  gals,  per 
acre  per  day,  the  best  results  were  obtained 
from  trap  media  1  in.  to  3  ins.  in  size.  Under 
the  more  favorable  conditions  of  fine  screened 
and  settled  sewage  as  an  influent  uniformly 
distributed,  at  a  rate  of  3,100,000  gals,  per 
acre  per  day,  media  %  in.  to  1%  ins.  produced 
an  excellent  effluent. 

Filters  of  less  depth  than  6  ft.  were  not  sat- 
isfactory, but  from  filters  6  ft.  or  more  in 
depth  effluents  could  be  obtained  at  rates  be- 
tween 2%  and  3  million  gals,  per  acre  per  day 
of  satisfactory  quality.  The  additional  depth 
over  0%  ft.  did  not  seem  to  be  economical. 

Filters  exposed  to  the  weather,  receiving 
sewage  partially  settled,  and  put  in  operation 
in  March,  yielded  a  satisfactory  effluent  in 
three  weeks  and  after  three  months  the  efflu- 
ent was  perfectly  stable.  A  filter  protected 
from  the  weather,  having  fine  screened  and 
settled  sewage  uniformly  distributed  over  its 
surface,  and  put  in  operation  in  July,  yielded 
a  perfectly  stable  effluent  after  one  week  of 
service. 

In  filters  operated  at  rates  between  2%  and 
3  million  gals,  per  acre  per  day,  media  com- 
posed of  stones  approximately  uniform  in  size 
completely  unloaded  the  solids  stored  up  in 
the  interstices,  whereas  media  composed  of 
stones  of  great  diversity  in  size  became  badly 
clogged,  but  did  not  unload. 

No  trouble  was  experienced  from  the  for- 
mation of  ice  upon  the  surface  of  the  filters: 
biological  activity  was  decreased  by  the  low 
temperature  to  such  an  extent,  however,  that 
at  a  rate  of  2%  million  gals,  per  acre  per  day 
the  fine  grain  and  graded  mixture  beds  pooled 
and  the  effluents  of  all  the  exposed  filters  were 
of  lower  stability  than  in  summer. 

Fungus  growths  on  the  surface  were  com- 
pletely removed  by  an  application  of  calcium 
hvpochlorite  dissolved  in  water.  The  con- 
tinual disinfection  with  calcium  hypochlorite 
of  the  influent  to  a  filter  maintained  its  sur- 
face in  perfect  condition  and  did  not  interfere 
with  the  biological  action  of  the  bed. 

The  average  number  of  bacteria  in  the  efl^u- 
ent  of  a  mature  sprinkling  filter  operated  at 
rates  between  2y2  and  3  million  gals,  per  acre 
per    day    was  ,  400.000    per    cubic    centimeter. 


which  represented  a  removal  of  80  per  cent 
from  the  crude  sewage.  Bacterial  efficiency 
within  a  limited  range  of  small  size  stone  was 
proportional  to  depth  of  bed. 

The  effluent  from  the  filters  was  rendered 
uniform  and  a  large  part  of  the  suspended 
solids  was  removed  by  storing  for  a  nominal 
licriod  of  two  hours. 

Sonic  tests  were  made  on  a  filter  of  the 
Hamburg  type,  in  which  distribution  is  effect- 
ed by  a  layer  of  fine  coke;  also  a  shallow, 
coarse  sand  filter  was  tested.  The  rate  at 
which  these  filters  could  be  efficiently  operated 
was  too  low  for  conditions  in  Philadelphia. 

Disinfection. — Some  studies  were  made  for 
the  purpose  of  determining  the  practicability 
of  disinfecting  sewage  from  which  the  large 
suspended  solids  had  been  removed.  Studies 
were  made  upon  screened  sewage  from  tank 
11,  screened  and  settled  sewage  from  tank  12, 
and  settled  sewage  from  tank  13.  Bleaching 
powder  or  calcium  hypochlorite  was  the  dis- 
infectant employed,  and  the  economical 
amount  of  disinfectant  required  was  deter- 
mined. No  experiments  were  made  on  crude 
force  main  sewage,  since  other  experimenters 
have  shown  that  it  is  not  practicable  to  disin- 
fect sewage  containing  particles  larger  than 
1  mm. 

The  experiments  showed  that  the  screened 
sewage  required  the  largest  quantity  of  disin- 
fectant and  screened  and  settled  sewage  the 
least.  Owing  to  the  varying  strength  of  sew- 
age from  hour  to  hour,  the  amount  of  disin- 
fectant added  must  be  that  needed  to  meet  tlie 
maximum  requirements. 

Two  degrees  of  disinfection  were  studied. 
First,  enough  disinfectant  was  added  so  that 
during  an  epidemic  consideJrable  assurance 
w'ould  be  felt  that  other  cities  down  stream 
were  adequately  protected.  Second,  such  an 
amount  was  added  that  over  9.5  per  cent  of  the 
B.  Coli.  were  destroyed.  With  the  after  effect 
of  dilution  and  oxidation  this  would  clearly 
indicate  efficient  disinfection,  practically  speak- 
ing. 

For  the  first  case  300  lbs.  of  dry  bleaching 
powder  per  million  gallons  of  sewage  effected 
almost  complete  disinfection.  Under  the  sec- 
ond or  ordinary  condition  adequate  disinfec- 
tion was  accomplished  with  less  than  one-half 
that  amount.  .Sewage  which  had  been  passed 
through  the  fine  mesh  screen  only  and  treated 
with  about  1-50  lbs.  of  dry  bleach  per  million 
gallons,  or  when  screened  and  settled  and 
treated  with  10.5  lbs.  of  bleach,  was  economic- 
ally disinfected.  Economy  of  design  and  op- 
eration can  be  attained  by  short  storage  and 
mechanical  agitation  to  insure  contact  of  the 
disinfectant  and  the  sewage. 

Dilulion. — Owing  to  lack  of  funds  the  ex- 
periments on  dilution  were  not  completed. 
Later  experiments  will  be  conducted  to  deter- 
mine the  amount  of  dilution  necessary  for  the 
treatment  without  disinfection  of  raw. 
screened,  and  settled  sewage. 

The  experiments  made  were  on  crude  sew- 
age from  which  all  solids  larger  than  l-2.i  in. 
had  been  removed  by  a  fine  screen  or  by  sat- 
isfactory settling,  and  disinfected  with  1.50  lbs. 
of  bleaching  powder  per  million  gallons  of 
sewage.  This  disinfected  sewage  was  added  in 
proportions  up  to  1  to  10  to  river  water,  and 
the  water  w-as  purified  wdthout  offense  to  si.ght 
nr  smell,  and  without  the  depletion  of  the  dis- 
solved oxygen  of  the  river  w.ater  below  ."in  pet 
cent  saturation,  which  is  sufficient  for  majot 
fish  life. 


In  ihe  examination  for  Resident  Engi- 
neer. Department  of  State  Engineer.  New 
York,  the  time  for  receiving  anplicatinns 
lias  been  extended  to  April  20,  1911.  While 
candidates  will  not  be  assembled  for  a  writ- 
ten examination,  they  may  be  summoned 
for  an  interview  with  the  examiners.  Two 
theses  w'ill  be  required,  including  a  report 
upon  some  work  of  importance  carried  out 
under  the  charge  of  the  candidate,  and  a 
di-cussion  of  some  assigned  tonic  relating 
lo  the  problems  to  be  handled  i'l  the  con- 
struction of  the  barge  canal.  Tlie  tbese- 
are  to  be  written  and  submitted  bv  the  can 
didate  in  accordance  with  instructions  lo  bo 
issued  by  tlve  Commission. 
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The   Relation   of    the    Intake   to   Pure 
Water  From  the  Great  Lakes — The 
Relative   Cost   of     Long     Intakes 
Compared    With    Purified    Sup- 
plies From  Short  Intakes.''' 

There  is  no  better  municipal  water  supply 
in  the  world  than  that  furnished  by  the  Great 
Lakes,  if  drawn  at  such  location  that  it  is  free 
from  shore  pollution.  The  water  in  its  nat- 
ural state  is  clear,  tasteless  and  odorless,  and 
in  mineralization  it  is  the  lowest  of  our  west- 
ern water  supplies. 

It  is  commonly  supposed  that  cities  upon 
the  lake  shores  are  blessed  with  a  pure  and 
abundant  water  supply  cheaply  obtained.  This 
is  not  entirely  true.  Experience  has  demons- 
trated that,  not  considering  pollution,  intake 
pipes  of  considerable  length  are  required  in 
order  to  maintain  a  continuity  of  draught, 
owing  to  the  action  of  ice  and  the  movement 
nf  sand.  This  is  particularly  objectionable  in 
the  shallow  waters.  Referring  particularly 
to  Lake  Michigan,  the  depths  of  water  from 
Wankegan  around  the  south  shore,  and  north 
nn  the  east  shore  up  to  Manistee,  at  various 
distances  from  shore,  are  approximately  as 
follows : 

At     1.000  feet,   10  to 


layer  is  sonutniu's  found  even  further  out. 
.\t  certain  otlicr  places,  particularly  along  the 
west  shore,  the  sand  is  almost  entirely  lack- 
nig,  being  found  generally  in  large  quantities 
only  in  the  vicnnty  of  such  obstructions  as 
liiers,  harbors  and  points.  The  action  of  the 
lake  storms  tends  to  erode  the  clay  bottom 
and  to  pick  up  the  sediment  discharged  at 
tlie  river  mouths.  This  results  in  a  decidedly 
turbid  water  at  many  of  the  Chicago  suburban 
towns,  and  is  quite  noticeable  in  the  water 
supplied  to  Chicago  in  time  of  severe  storm. 

The  frequency  of  this  trouble  is  somewhat 
dependent  upon  the  location  of  the  intake  as 
regards  distance  from  shore.  It  is  apparently 
most  frequent  in  the  small  towns  with  intake 
pipes  of  from  1,500  to  3,000  ft.  in  length,  and 
it  is  of  least  significance  at  Chicago,  where 
water  is  drawn  two  to  four  miles  from  shore, 
even  although  the  lake  bottom  at  this  place  is 
doubtless  quite  dirty  from  the  dredge  dump- 
ings and  sediment  discharged  by  the  sewers 
prior  to  the  opening  of  the  drainage  canal. 

It  is  generally  believed  that  in  depths  ex- 
ceeding 4i)  ft.  the  influence  of  wave  action 
is    insufficient    to    cause    serious    washing    and 


At     2,000  feet.  20  to 

At     3,000  feet,   20  to 

At     5,000  feet,   30  to 

At  10.000  feet.  30  to 

At  15,000  feet.  30  to 


1.^  feet. 
30  feet. 
40  feet. 
45  feet. 
60  feet. 
T2  feet. 
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At  20,000  feet,  36   to  120  feet. 
The    shallowest    water    is    generally    found 
upon  the  west  shore  of  the  lake  in  the  vicinity 
of    Chicago;    the    depth    ranging    from    24    ft. 
one  mile  off  shore  to  about  40  ft.   four  miles 
out.      At    most    of    the    other   cities     between    "ii 
Waukegan   and   Manistee   depths  of   25  to  40    li^ 
ft.    are    available    3,000    ft.    from    the    shore ;    "^ 
35  to  45  ft.  one  mile  out.  40  to  60  ft.  two  miles     g 
out.  and  60  to  120  ft.   four  miles  from  shore. 
In   the   supply   of   the   smaller  cities   fed   by 
pipe    intakes,   the    first   difficulty   arises   in   the     S 
maintenance  of  a  constant   supply  due  to  the     ^ 
action  of  sand  and  ice.     The  off-shore  storms    S; 
in  the   shallow  waters  erode  the  sand  bottom    "^ 
rapidly,    tending   to   clog   the    intakes   or   em-    :g 
liarrass  the  pumping  operations  through  wear     ^) 
upon  the  pumps.     In  winter  time  the  ice.  driv-    ^ 
en  by  on-shore  winds,  piles  in  huge  windrows, 
often   10  to  20   ft.  above   the  lake   level,  and, 
in  shallow  water,  filling  the  lake  solidly  to  the 
bottom  to  such  extent  as  to  shut  off  entirely 
a    water    supply   drawn    close   to   the    shore. 

It  has  been  the  result  of  experience  that  an 
intake  location  from  2,000  to  3,000  ft.  off- 
shore in  from  20  to  30  ft.  of  water  is  required 
to  furnish  a  draught  reasonably  constant.  .'\t 
times  intakes  even  in  such  positions  give 
trouble,  both  from  ice  and  sand,  and  although 
these  troubles  can  he  minimized  by  proper  in- 
take structures,  the  trouble  cannot  be  entirely 
obviated  at  a  reasonable  expense.  In  the 
larger  supplies,  particularly  at  Chicago,  much 
trouble  is  experienced  by  anchor  ice  as  far 
out  as  four  miles  in  40  ft.  of  water.  The 
trouble  from  this  cause  is  largely  a  matter 
of  the  total  draught  in  one  locality  and  the 
velocity  of  the  water  as  it  enters  the  intake. 
These  conditions  make  it  impracticable  for 
even  small  cities  to  draw  water  at  a  less  dis- 
tance from  shore  than  from  2,000  to  3.000  ft. 
The  construction  of  sulimerged  intake  pipes 
is  expensive,  requiring  considerable  dredging 
in  depths  of  less  than  20  ft.,  and  therefore  in 
the  villages  and  smaller  cities  it  is  often  less 
expensive  to  secure  well  water  than  to  draw 
the  supply   from  the  lake. 

Turbidity. — Throughout  the  majority  of  the 
year  the  water  is  clear,  even  when  drawn 
close  to  the  shore.  In  rough  weather  it  is 
quite  turbid  near  the  ^Iiore.  and  under  cer- 
tain conditions  this  turbidity  may  extend  for 
several  miles  into  the  lake.  The  lake  bed.  at 
least  as  far  out  as  the  water-works  inlet,  is 
ilay.  .\djoining  the  shores  the  clay  is  over- 
1,-iid  with  more  or  less  sand,  ranging  in  depth 
from  about  20  ft.  at  the  shore  line  at  Chicago 
to  40  ft.  at  Gary.  In  certain  places  it  extends 
into  the  lake  from  one  to  two  miles.     A  thin 

•Paper  read  before  the  Illinois  Water  Supply 
.Association.  Feb.  21.  1911,  by  Charles  B.  Bur- 
dick,  Hydraulic  and  Sanitary  Engineer.  Chicago. 
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Eng Confg  Diameter  of  Fipe  in  Fse^ 

Diagram  Showing  Relation  of  Diameter, 
Length.  Delivery  and  Cost  of  Cast  Iron 
Intake    Pipes    (20   ft.   friction    loss). 
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consequent  turbidity.  However,  the  distance 
of  the  intake  from  the  sliore  has  also  a  bear- 
ing upon  this  matter.  In  the  nff-shnre  storms. 
which  cause  the  most  serious  cutting,  the  trav- 
el of  the  surface  water  is  shoreward,  with  an 
undertow  outward.  The  turbidity  caused  by 
sediment  and  clay  is  extremely  tine,  and  wa- 
ters containing  these  substances  require  many 
days  to  regain  their  clearness.  Under  these 
circumstances  the  turbidity  developed  in  the 
shallow  water  is  transmitted  to  the  deeper 
waters  in  the  s;ime  manner  that  the  shore  pol- 
lution reaches  off-shore  int.-ikes.     The  Chicago 


cribs  are  located  in  water  ranging  in  depth 
from  27  to  40  ft,,  the  shore  distance  varying 
from  two  to  four  miles.  The  trouble  is  not 
entirely  lacking  at  Gary  with  the  intake  in 
45  ft.  of  water  one  and  a  half  miles  off  shore. 
Location  from  Sanitary  Standpoint.— rlt  is, 
of  course,  not  sufficient  that  a  water  be  clear, 
tasteless  and  odorless.  Although  these  quali- 
ties are  all  necessary  to  a  good  water,  the 
foremost  consideration  is  the  freedom  from 
sewage  contamination.  Unfortunately,  the 
matter  of  expense  makes  necessary  the  draw- 
itig  of  a  municipal  water  supply  close  to  the 
town,  and  the  problem  of  pure  water  is  there- 
fore complicated  by  the  common  practice  of 
<lischarging  municipal  sewage  into  the  lake. 

Several  investigations  have  shown  that  the 
effects  of  a  relatively  small  sewage  pollution 
may  be  traced  several  miles  from  the  point 
of  its  entrance  to  the  lake  under  certain  con- 
ditions. 

Major  Judson,  in  his  paper  before  the  Com- 
mission, states  that  surface  velocities  of  1.6 
miles  per  hour  have  been  actually  measured, 
and  it  is  probable  that  currents  as  rapid  as 
three  miles  per  hour  occur  during  storms. 

Experiments  have  shown  that  the  typhoid 
bacillus  may  exist  in  comparatively  pure  wa- 
ter from  3  days  to  40  days,  dependent  upon 
the  local  circumstances,  the  character  of  the 
water,  and  the  temperature.  L'nder  these 
circumstances  it  is  quite  surprising  that  the 
results  from  using  lake  water  drawn  in  prox- 
imity to  the  sewer  outlets  have  not  been 
fraught  with  greater  harm  in  many  of  our 
water  supplies.  The  answer  is  probably  to 
be  found  in  a  missing  link  in  the  chain  of  ty- 
phoid pollution — rate  of  travel,  direction  of 
current,  and  possibly  some  uncertainty  as  to 
the  virulence  of  the  typhoid  bacillus  after  im- 
mersion for  a  certain  time  in  the  lake  water. 
It  may  lose  its  virulence  before  life  is  extinct. 
.As  is  the  case  with  turbidity,  except  when 
the  lake  is  .grossly  polluted,  a  good  water  may 
be  obtained  throughout  the  majority  of  the 
year  at  comparatively  small  distances  from 
the  pollution  source.  The  extent  of  the  pollu- 
tion decreases  very  rapidly  under  most  cir- 
cumstances with  distance  from  the  sewer 
outlet.  It  is  not  sufficient,  however,  that  a 
municipal  water  supply  be  pure  most  of  the 
time.  The  occasional  combination  of  cir- 
cumstances brin.gs  consequences  of  such  seri- 
iinsness  as  to  warrant  its  governing  the  plans 
fnr  the  water  supply. 

There  has  been  some  study  of  the  currents 
in  Lake  Michigan  with  a  view  to  determining 
their  effect  on  intake  location,  and.  as  has 
been  elsewhere  pointed  out.  there  seems  to  be 
a  notion  that  the  lake  inlet  is  in  least  danger 
to  the  northward  of  sewer  outlets  upon  the 
west  shore,  and  to  the  southward  upon  the 
east  shore.  .\s  has  been  elsewhere  stated, 
however,  the  ordinary  current,  at  least  within 
several  miles  of  shore,  is  extremely  slu.ggish, 
and  it  is  undoubtedly  the  occasional  wind-in- 
duced currents  that  do  most  harm.  They  are 
most  dangerous  when  most  rapid.  This  will 
depend  upon  the  velocity  of  the  wind,  and 
bad  consequences  are  doubtless  augmented 
by  the  turbulence  of  the  waves  in  stirring  up 
lake   bottom    deposits. 

It  is  true  that  upon  the  west  shore  the 
storms  of  most  consequence  in  this  matter 
Celine  from  the  north  and  northeast,  and  it  is 
probably  also  true  that  upon  the  east  shore  the 
north  and  northwest  storms  produce  the  most 
serious  consequences.  I'pon  the  south  shore 
I  if  the  lake  it  has  been  noted  that  the  storms 
from  the  north  quarter  of  the  compass  have 
the  most  detrimental  effect  upon  the  water 
supplies,  and  that  the  strong  southern  winds 
h;ive  the  opposite  effect.  This  is  doubtless 
due  to  the  use  of  submerged  cribs  for  the 
.smaller  municipalities  on  the  south  shore.  The 
nnrlh  wind  is  ordinarily  accompanied  by  con- 
siderable wa\e  action  and  an  undertow  which 
reaches  the  intakes.  .\t  Gary  tlie  lowest  b<-\c- 
terial  counts  arc  obl.aincd  ciuring  the  preva- 
lence of  a  strong  south  wind.  Under  this  con- 
dition the  i-hore  water  is  apparently  blown 
out  into  the  lake  on  the  surface,  accompanied 
by  a  shoreward  current  along  the  lake  bot- 
tom. These  facts  suggest  the  desirability, 
where  surface  cribs  are  used  (as  is  the  case 
;it  Chicago),  of  so  locating  port  openings  that 
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water  may  bo  drawn  near  tlie  surface  or  near 
the  bottom,  depending  upon  the  direction  of 
the  currents.  It  seems  probable  that  in  most 
storms  this  practice  would  permit  a  consider- 
able improvement  in  the  character  of  the  wa- 
ter drawn,  both  in  purity  and  clearness. 

RelalioH  of  hilakc.  Shore  Distance.  Cost  and 
Ca/xJfi/.v.— The  cost  of  an  intake  to  supply  a 
given  draught  of  water  increases  rapidly  with 
its  length."  Assuming  that  in  any  particular 
situation  there  is  a  certain  distance  from 
shore  or  pollution  source  where  pure  water 
may  alwavs  be  obtained,  it  becomes  a  question 
as  to  whether,  from  a  financial  standpoint, 
it  is  best  to  construct  an  intake  of  sufficient 
length  to  secure  pure  water,  or  draw  a  supply 
closer  to  shore  and  subject  the  water  to  puri- 
fication. To  illustrate  this  point,  the  writer 
has  prepared  a  diagram  showing  approximate- 
ly the  cost  and  capacity  of  intake  pipes  of 
various  sizes  and  lengths.  It  is,  of  course, 
impracticable  to  make  any  cost  estimates  that 
are  applicable  to  individual  cases  of  varying 
conditions.  It  is  believed,  however,  that  they 
are  sufficient  to  cover  first-class  practice  m 
the  ordinarv  circumstances  on  the  Lake  Mich- 
igan shore,' where  it  is  necessary  to  dredge  a 
bed  for  the  pipe  in  clav  and  sand  practically 
throughout  its  length.  The  estimates  pro- 
vide for  cast  iron  pipes,  with  flexible  joints 
at  intervals  of  8-pipe  lengths,  and  include  the 
cost  of  pipe,  trenching  and  laying,  but  do 
not  include  intake  crib  or  shore  well. 

To  illustrate  the  importance  of  more  defi- 
nite knowledge  of  the  distance  of  pollution 
travel  the  writer  would  make  two  compari- 
sons as  follows:  of  the  relative  costs  of  long 
intakes,  compared  with  purified  supplies  drawn 
from  short  intakes. 

Case  7— We  will  assume  that  water  is  de- 
manded at  a  constant  rate  of  -i.OOO.OOO  gal. 
per  day  •  that  pure  water  can  be  obtained  three 
miles  off  shore,  and  that  a  constant  supply 
can  be  secured  one-half  mile   from   shore. 

To  provide  the  required  quantity  of  water 
from  an  intake  three  miles  oft  shore,  a  24-in_ 
pipe  will  be  required,  with  an  expenditure  ot 
about  $-^00,000.  The  cost  of  securing  water 
from  this  intake  will  practically  amount  to  the 
fixed  charges,  which  we  will  assume  at  6 
per  cent  to  cover  interest  plus  2  per  cent  for 
depreciation,  making  a  total  annual  charge  of 
7  per  cent,  or  $14,000  per  year.  For  the  in- 
take one-half  mile  off  shore,  a  IG-in.  pipe  is 
required,  at  a  cost  of  $21,000,  and  a  filter  plant 
can  probably  be  constructed  for  $75,000.  mak- 
'  ing  a  total"  expenditure  of  $96,000.  Placing 
'  the  fixed  charges  on  filtration  plant  and  m- 
'take  at  S  per  cent,  assuming  that  the  water 
can  be  coagulated  with  alum  at  not  to  exceed 
one  grain  per  gallon,  and  including  the  cost 
of  secondary  pumping  and  chemical  super- 
vision .'1 000,000  gals,  per  day  could  be  puri- 
fied for  about  $8.3.5  per  million  gallons,  mak- 
ing the  total  annual  cost  $15,200.  as  compared 
wi'th  $14,000  per  year,  the  estimated  cost  of  a 
three-mile  intake. 

It  will  thus  be  seen  that  the  investment  in 
the  short  intake  and  purification  works  is 
less  than  that  of  the  long  intake,  but  that  the 
annual  cost,  including  all  charges,  is  approxi- 
mately the  same  in  the  two  cases. 

If  the  situation  is  such  that  turbidity  is  not 
an  important  factor,  the  supply  from  the 
short  intake  may  be  purified  by  the  'hypo 
process,"  including  chemical  supervision  and 
fixed  charges  on  the  intake,  at  a  total  cost  of 
about  $.3,500  per  year,  which  sum  will  pay  a 
fixed  charge  of  7  per  cent  on  an  investment 
of  $>50.OO0;  this  would  cover  the  cost  of  an 
18-in.  pipe  one  mile  in  length,  capable  of 
furnishing  5.000,000  gals,  per  day.  To  sum- 
marize. \ve  can  filter  a  supply  drawn  one-half 
mile  off  shore  for  approximately  the  same 
cost  as  an  unfiltered  supply  three  miles  off 
shore,  and  if  the  hypo  treatment  is  applica- 
ble, a  half-mile  intake  purified  is  comparable 
with  a  one-mile  intake  unpurificd,  the  quality 
of  the  resulting  waters  being  equal. 

Case  2.^ln  the  case  of  larger  quantities  of 
water  the  relative  merits  of  the  pure  water 
proposition  are  different,  owing  to  the  fact 
that  large  supplies  require  relatively  small  ex- 
penditure .in  intakes.  Take,  for  instance,  a 
■     case    where    100,000,000    gals,    per    day   is    re- 


quired, and  again  assume  that  pure  water  may 
he  secured  three  miles  off  shore.  Compare 
this  proposition  with  a  purified  supply  secured 
one-half  mile  off  shore.  A  supply  of  this 
size  is  beyond  tlie  capacity  of  our  largest 
pipes,  and  a  multiplication  of  pipes  is  not  eco- 
nomical. The  best  investment,  if  underground 
conditions  are  at  all  favorable,  lies  in  a  tun- 
nel. .\  7-ft.  tunnel,  three  miles  in  length,  in 
clav,  under  favorable  circumstances,  can  be 
constructed  for  about  $25  per  foot,  including 
shafts,  but  exclusive  of  intake  crib.  A  three- 
mile  tunnel  at  this  price  would  require  an  in- 
vestment of  $400,000,  which,  at  G  per  cent  (the 
depreciation  is  small  on  this  type  of  construc- 
tion), would  involve  an  annual  expenditure 
for  fixed  charges  of  $24,000. 

'\  filtration  plant  could  probably  be  built  to 
purify  this  water  for  about  $1,200,000,  and  a 
()-ft.  tunnel  one-half  mile  in  length,  which  is 
about  the  smallest  that  it  is  practicable  to 
Iniild,  would  cost  about  $100,000,  making  a 
total  expenditure  of  $1,300,000,  which,  at  8 
per  cent,  produces  a  fixed  charge  of  $105,000 
per  year.  Such  a  plant  could  be  operated, 
including  coagulant,  secondary  pumping,  la- 
bor, supervision  and  ordinary  maintenance 
for  an  additional  $105,000  per  year,  making  a 
total  cost  of  $210,000  per  year,  as  compared 
with  $24,000  per  year,  the  annual  cost  of  a 
three-mile  intake. 

The  sum  required  for  the  filtration  of  the 
water  will  pav  6  per  cent  interest  on  an  ex- 
penditure of  'about  $3,000,000.  It  will  thus 
be  seen  that  if  filtration  is  required,  very  long 
intakes  for  large  supplies  are  warranted. 

.Assuming  that  the  turbidity  of  the  water  is 
such   that  the  hypo  process  will  give  a  satis- 
factory supply  from  a   short  intake,   the  con- 
clusions   are    somewhat    different.      Including 
the  fixed  charges  on  the  intake,  and  the  nom- 
inal   investment    required    for    the    application 
of   the  process,  the  water   from  the  half-mile 
intake  could  be  purified  for  about  $22,000  per 
year,  which  sum  will  pay  6  per  cent  on  an  ex- 
'penditure    of    only   $370,000,    a    sum    sufficient 
only  to  build  a  tunnel  about  three  miles  long. 
Now   these   estimates   are   not  given   in   the 
hope  that  they  will  solve  the  problem  for  any 
particular  locality.     Conditions  and  costs  vary 
so    widely    that    the    conclusion    applicable    m 
one    city   may   be   reversed   in    another.     Fur- 
thermore, in'  the  consideration  of  any  expen- 
diture  for  these  purposes  allowances  must  be 
made  for  deterioration  in  the  supplying  capa- 
city of  the  pipes,  and  provision  must  be  made 
against   the   reasonable   variations   in   the   rate 
at  which  water  is  demanded.    This  is  particu- 
larly important  in   the  smaller  supplies.     The 
object  of  these  estimates  is  to  emphasize  the 
fact  that  there  is  a  relation,  a  balance,  m  the 
financial   value   of   the  pure   and   purified   wa- 
ters  and  that  to  solve  the  problem  for  any  lo- 
cality   requires    a    better    knowledge    of    the 
sanitary   conditions   in   the   lake   than   is   pos- 
sessed'at    the    present    time.      Individual    and 
fragmentarv  analyses  are  not  sufficient.     They 
must  coyer  daily  analyses  in  any  locality  over 
a  sufficient  period  to  include  all  conditions  of 
wind  and  weather,  and.  while  the  conclusions 
at  any  particular  place  do  not  necessarily  solve 
the   problem   for   all   the   lake   cities,   yet   they 
very    m.aterially    assist    in    the    formation    of 
correct  opinion's  subject  to  general  application. 
If  the  generally  accepted  sanitary  standards 
for    surface    waters    are    applicable    to    Lake 
ATichigan    then   a  verv   large  majority  of   the 
Great    Lake    supplies   are   deficient   in   quality. 
It   mav   be   that   these   standards   are    too   se- 
vere   and  it  is  important  that  more  knowledge 
shall  he  gained  on  which  to  judge  this  matter. 
This  cannot  be  done  from  a  canvass  of  sani- 
tary  literature.     It  needs  a  study  of  the  lake 
supplies,  and  their  effect  upon  health.     It  may 
require   a   standardization   of   the   vital   statis- 
tics of  the  lake-supplied  cities,  and  a  study  of 
the    water    supplies    of   these   cities,   before    a 
s.atisfactorv  standard   can   be   approximated. 


Mast  machines  for  drilling  are  now  coming 
into  wide  use.  Where  a  well  does  not  require 
frequent  cleaning,  and  permanent  rig  is  un- 
necessary, tliere  is  economy  in  lumber  in  using 
the  mast  rather  than  the  derrick. 


Comparative  Costs  of  Lead  and  Lead- 
ite  Joints  in  Water  Pipe. 

UV    W.  e.   HAWLEV." 

The  Pennsylvania  Water  Co.  has  been  using 
leadite  for  sealing  joints  in  cast  iron  water 
pipe  for  about  five  years.  In  that  time  we 
have  used  it  on  all  of  the  extensions  to  our 
distribution  system,  totaling  about  15  miles  of 
mains,  ranging  in  size  from  4  ins.  to  16  ins.  in 
diameter  and  in  small  amounts  for  repairs  on 
sizes  up  to  42  ins.  in  diameter. 

We  have  found  leadite  a  very  satisfactory 
material  for  making  joints.  So  much  so  that 
we  have  abandoned  the  use  of  lead  entirely 
except  in  the  case  of  a  large  pipe  where  we 
sometimes  find  in  using  a  sleeve  that  the  joint 
room  is  excessive  and  for  some  reason,  proba- 
lily  due  to  the  shrinkage  in  cooling,  together 
with  the  too  rapid  pouring  of  the  joint,  we 
have  had  trouble  two  or  three  times  with 
leaky  joints.  Our  pressures  range  up  to  a 
maximum  of  210  lbs.  per  sq.  in.  in  our  distri- 
bution system  with  a  large  part  of  the  system 
under  pressures  ranging  from  100  to  175  lbs. 
per  sq.  in.,  so  that  under  our  conditions  we 
have  given  the  material  a  pretty  thorough  test. 
Compared  with  lead  it  is  very  easy  to  manip- 
ulate, requiring  no  special  skill.  It  has  its  own 
peculiarities,  however,  the  same  as  lead  has 
and  to  be  used  properly,  a  man  must  be  fa- 
miliar with  it.  I  know  of  a  number  of  people 
who  have  tried  to  use  leadite  and  have  not 
gotten  satisfactory  results,  but  in  such  cases  as 
I  have  been  able  to  investigate,  the  failure  was 
due  to  the  methods  used. 

Leadite  when  cast  in  the  joint  is  hard  and 
vitreous  in  nature.  It  is  therefore  more  elastic 
than  lead  and  does  not  squeeze  out  of  the 
joint  as  does  lead  in  the  case  of  settlement  or 
repeated  jars  to  the  pipe.  It  is  especially 
adapted  in  the  case  of  pipe  being  laid  on  a 
curve,  as  it  will  not  blow  out  of  such  a  joint 
on  a  part  of  the  joint  on  the  outside  of  the 
curve  and  is  not  driven  in  as  happens  so  often 
with  lead  on  that  part  of  the  joint  on  the  in- 
side of  the  curve. 

During  the  past  fall  we  laid  a  line  of  12-in., 
10-in.  and  8-in.  pipe  nearly  five  miles  long. 
The  joints  were  run  by  an  experienced  man 
and  the  pipe  was  tested  before  the  trench  was 
backfilled  and  there  was  not  a  single  leaky 
joint  on  the  whole  line  and  there  has  not  been 
a  leak  on  that  line  to  date.  We  have  had  two 
cases  where  sidehill  sHps  carried  small  lines  of 
pipe  with  them.  In  both  cases  the  leadite 
merely  crushed  in  the  joint,  causing  a  slight 
leak,  whereas  our  experience  is  that  lead  in 
such  cases  would  have  been  partly  or  entirely 
blown  out. 

In  making  joints  with  leadite,  we  use  a 
little  more  than  is  given  by  the  table  published 
by  the  Leadite  Company.  This  is  because  of 
the  pressure  in  our  system.  Probably  with 
lower  pressures  smaller  amounts  could  be 
safely  used.  Table  I  shows  the  average  weight 
per  j'oint  of  lead  and  leadite  which  we  use  and 
the  cost  per  joint,  the  lead  being  computed  at 
5  cts.  per  pound,  the  leadite  at  10  cts.  per 
pound.  The  last  column  of  the  table  gives  the 
saving  per  joint  in  material  only.  In  addition 
to  thi's  saving  there  is  the  saving  in  excavation 
of  large  manholes  for  calking  in  sizes  from  12 
ins.  up.  the  saving  of  the  cost  of  calking  and 
the  added  saving  in  the  cost  of  maintaining 
the  hell  hole  during  the  time  that  the  joints 
arc  being  calked.  There  is  also  a  saving  in 
the  cost  of  inspecting  the  calking  and  a  further 
item  of  saving  in  the  cost  of  repairing  an  oc- 
casional lead  joint  even  after  it  has  been  in- 
spected. There  is  an  additional  s.aving  due  to 
the  fact  that  the  man  who  tends  the  leadite 
kettle  can  look  after  his  leadite  and  carry  it  to 
the  man  in  the  trench  who  makes  the  joint,  as 
the  leadite  melts  more  readily  and  is_  muc-h 
lighter.  In  fact  the  difference  in  weight  is 
very  much  in  the  leadite's  favor  when  ^it 
comes  to  deep  trench  and  large  joints.  We 
can  give  no  figures  on  these,  hut  we  estimate 
that  the  saving  in  the  use  of  leadite  over  lead 


•Chief    Engineer    and    General    Superintendent 
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amounts  to  from  oiiL-hall  to  two-thirds  of  the 
cost  of  lead  joints. 

TABLE  I.— COMPAI;aTIVE  COSTS  OF  LEAD 
AND  LEADITE  FOR  MAKING  JOINTS  IN 
CAST   IRON   WATER   PIPE. 

Saving  on 

Weight  Cost.  material 

Size  of  requireti        Lead   Leadite    leadite 

Pipe  Int.        per  joint  lbs.  at  5c     at  10c     over  lead 

Diameter       Lead  L'dite.  per  lb.    per  lb.  per  joint. 

4 -in  7  2         $0.3.-,         $0.20         $0.15 

6-in.  10  :!  .50  .30  .20 

S-in.  13  4  .G5  .40  .25 

10-in.  16.5         5  .S25  .50  .325 

12-in  20.5         tj  1.1)25  .60  .425 

16-in.  29  S  1.45  .80  .65 

■JO-in.  38  10  l.OM  1.00  .90 


Results  of  the  Electrolytic  Process  of 

Sewage  Purification  at  Santa 

Monica,  California. 

Ill  the  summer  of  VMS  sanitary  engineers 
throughout  the  country  were  greatly  inter- 
ested in  the  novel  form  of  sewage  treatment 
adopted  by  the  City  of  Santa  Monica,  Calif. 
The  process  was  widely  advertised  at  the 
time  and  the  claims  made  for  it  attracted 
much  attention  and  were  discussed  generally 
by  the  technical  press.  Engineers  who  realized 
the  limitations  of  chemical  and  biological  sew- 
age treatment,  as  then  practiced,  were  espe- 
cially interested  in  the  electrolytic  process 
introduced  at  Santa  Monica.  The  plant  has 
been  in  operation  over  two  and  one-half 
years  and  the  results  obtained  are  pronounced 
satisfactory  by  City  Engineer  Thos.  H.  James. 
For  this  reason  a  review  of  the  conditions 
which  led  to  the  adoption  of  this  process,  and 
of  the  chief  features  of  the  construction  of 
the  plant,  becomes  of  interest. 

Santa  Monica  is  a  coast  town  and  the  ob- 
vious method  of  disposing  of  the  city's  sew- 
age was  to  discharge  it  into  the  ocean.  How- 
ever, it  was  imperative  that  the  beach  and 
the  water  close  to  shore  be  kept  free  from 
offensive  pollution.  The  first  method  of  puri- 
fication considered  was  the  biological  process 
and  plans  for  a  septic  tank  were  considered. 
The  estimated  cost  of  the  tank  was  $23,000, 
and  this  sum  did  not  cover  the  cost  of  works 
necessary  for  the  subsequent  filtration  of  the 
septic  tank  affluent.  While  considering  the 
adoption  of  the  tank  the  attention  of  the  city 
was  attracted  to  an  experimental  electrolytic 
plant  at  Ocean  Park,  Cal.,  where  good  results 
had  been  secured.  This  e.xperimental  plaiit 
was  installed  bv  the  California  Water  Puri- 
fication &  Sanitation  Co.  of  Los  .A.ngeles, 
Cal.,  and  this  company  agreed  to  install  a 
similar  plant  at  Santa  Monica,  of  a  size  suffi- 
cient for  that  city,  on  GO  days  trial.  At  the 
end  of  the  test,  which  was  made  during  the 
hottest  davs  of  the  year,  Sept.  1.  1908,  the  cit\- 
accepted  the  plant  and  paid  $10,000  for  it.  It 
has  given  general  satisfaction  in  the  city  and 
it  is  especially  interesting  to  note  that  there 
has  been  no  complaint  of  nuisance  lodged  by 
citizens  living  near  the  outlet  from  the  plant. 
The  first  point  of  discharge  was  150  ft.  from 
shore,  but  the  outlet  pipe  was  finally  carried 
1,600  ft.  from  shore  through  a  reinforced  con- 
crete pier  built  by  the  municipality. 

The  purification  plant  is  22  ft.  above  mean 
tide  elevation,  Ijeneath  a  city  street.  Steps 
lead  from  the  sidewalk  to  the  treatment 
chamber.  The  trunk  sewer  of  the  city  dis- 
charges into  a  receiving  basin  of  30,000  gals, 
capacity  at  the  shore  end  of  the  pier  previous- 
ly mentioned,  and  the  sewage  is  pumped  from 
this  basin  up  into  the  forebay  of  the  electro- 
Ivtic  plant  by  a  centrifugal  pump.  Organic 
solids  in  the  sewage  are  broken  into  small 
pieces  by  the  churning  they  receive  while 
passing  through  the  pump  and  this  greatly 
facilitates  electrolytic  purification.  Many  of 
the  solids  in  the  sewage  which  do  not  require 
purification  are  screened  out  before  the  plant 
is  reached. 

The  forebay.  or  conduit  used  as  an  equal- 
izing chamber,  has  a  capacity  of  7.000  gals. 
The  sewage  never  comes  to  absolute  rest.  The 
forebay  has  a  gradient  of  0.44  per  cent,  and 
is  constructed  in  a  sealed  mannef,  excepting  at 
the  gates,  .\fter  leaving  the  forebay  the  sew- 
age may  be  discharged  into  two  redwood 
flumes,  each  30  ft.  long,  by  22  ins.  wide  by  18 
ins.   deep.     Tf   desired   the   flumes  can   be   op- 


erated one  at  a  time.  They  are  set  to  a 
grade  of  1  in.  in  30  ft.  They  are  placed  side 
by  side  witli  room  enough  between  them  t" 
allow  ready  access  by  the  operators.  Ad- 
justable wiers  are  placed  in  the  downstream 
ends  of  the  flumes  and  by  means  of  these  the 
depth  of  water  in  the  Hume  is  regulated.  This 
depth  of  flow  is  ordinarily  about  1")  ins.  This 
is  2  ins.  above  the  top  of  the  electrodes.  The 
discharge  from  the  wiers  falls  into  the  open 
end  of  the  outfall  pipe. 

Each  flume  has  ten  sets  of  electrodes  spaced 
.32  ins.  c.  to  c,  and  operated  in  parallel.  Each  . 
electrode  set  consist  of  29  plates,  each  9x24 
ins.,  spaced  %  ins.  c.  to  c.  Since  tliis  plant 
at  Santa  Monica  was  the  first  to  be  operated 
on  a  commercial  basis  it  is  not  surprising 
that  certain  novel  features  of  the  original  de- 
si.gn  were  changed  after  the  plant  had  been 
in  operation  for  a  time.  In  this  connection 
Mr.  H.  Hawgood,  M.  E,  C.  E.,  has  stated  as 
follows. 

The  experience  gained  in  the  operation  of 
the  plant  has  resulted  in  some  interesting 
changes  from  the  original  design,  among  the 
most  important  being  the  metal  of  the  electrodes 
and  manner  of  cleaning  them.  The  electrodes 
as  first  installed  consisted  of  alternate  plates 
of  iron  and  aluminum:  these  plates  were  decom- 
posed very  rapidly,  having  a  useful  life  of  only 
three  weeks.  The  cost  of  replacement  at  such 
brief  intervals  would  have  proved  prohibitory 
to  the  use  of  the  plant.  All  iron  plates  of  No.  8 
gage  were  then  substituted,  with  very  sub- 
stantial gain  in  durability.  The  plates,  how- 
ever, still  showed  undue  tendency  to  decom- 
position alon.g  the  upper  edges.  Experiments 
were  then  made  to  protect  the  upper  edges  by 
copper  clips  or  bindings,  of  No.  20  gage.  %  in. 
deep,  extending  the  entire  length  of  each  plate, 
tightly  pressed  or  squeezed  on  to  give  good  con- 
tact. This  experiment  was  very  successful,  good 
protection  was  given  to  the  edges  of  the  plates, 
and  at  the  same  time_a  more  uniform  wear 
was  observable  over  their  entire  surface.  All 
the  plates  are  now  fitted  in  this  manner.  In- 
cidentally, the  copper  strips,  in  their  decom- 
position, yield  copper  sulphate  and  aid  in  the 
treatment. 

With  the  aluminum  and  iron  plates  there  was 
a  heavy  deposition  of  solids  upon  the  plates, 
with  the  all-iron  plates,  the  deposit  has  not 
been  so  heavy.  The  cle.aning  of  the  plates  was 
at  first  attended  with  considerable  trouble.  The 
original  installation  provided  for  this  being 
done  by  steam,  and  perforated  pipes  for  this 
purpose  were  laid  under  each  electrode  set.  It 
was  expensive,  unsatisfactory,  and  the  piping 
obstructive  to  the  flow  through  the  troughs. 
The  cleaning  is  now  effected  in  a  simple  and 
natural  manner  by  reversing  the  current  every 
24  hours,  the  anodes  becoming  the  cathodes, 
and  vice  versa.  As  the  solids  are  attracted  and 
adhere  to  the  poles  electrically  opposite  in 
character  to  themselves,  it  follows  that  they  are 
repelled  and  fall  off  on  reversal  of  polarity. 
With  the  addition  of  an  occasional  washing  of 
the  plates,  using  for  that  purpose  an  ordinary 
%-iTi.  garden  hose,  the  reversal  of  the  current 
every  24  hours  is  found  in  practice  to  accom- 
plish the  desired  dislodgement  of  deposit,  and 
the  plates  are  kept  in  good  order.  The  arrest- 
ing of  all  decomposition  of  the  plates  is.  of 
course,  not  sought.  The  condition  sought  to  bs 
attained  is  a  uniform  and  gradual  dissipation 
of  an  inexpensive  metal,  and  this  appears  to 
have  been  accomplished.  The  present  indica- 
tions are  that  the  consumption  of  iron  will  be 
at  the  rate  of  about  20  lbs.,  and  of  copper  in 
the  binding  strips,  at  the  rate  of  '.t  lb.  per 
1.000.000  gals,   of  sewage   treated. 

The  operation  of  the  plant  is  considered 
economical.  It  is  kept  in  constant  operation 
except  for  a  period  of  about  1  hour  of  each 
twenty-four.  This  hour  is  used  to  wash  out 
the  flumes  and  to  wash  off  the  plates  by  a 
stream  of  water  from  a  common  hose  as 
mentioned  above.  The  down  stream  end  board 
of  each  flume  is  fitted  with  a  light  wooden 
flap  gate  extending  the  full  width  of  the  flume. 
This  is  for  washing  out  purposes. 

The  actual  time  required  to  attend  to  the 
plant  is  from  3  to  .5  hours  per  day.  Two 
operators  are  employed,  each  at  the  rate  of 
$8.5  per  month.     In  addition  to  looking  after 


the  plant  they  do  considerable  other  work 
such  as  police  duty. 

The  plant  is  now  treating  aliout  'loO.OOil  gals, 
per  24  hours  on  the  average.  The  city  pays  a 
flat  rate  of  3  cts.  per  kilowatt  hour,  which  is 
about  40  per  cent  above  the  average  price 
paid  in  most  cities  in  that  part  of  the  country. 
The  electric  plant  consists  of  an  A.  C.  motor 
driving  a  D.  C.  generator.  The  operation  of 
the  plant  is  very  largely  automatic.  Ordinarily 
the  sewage  is  lifted  from  the  receiving  basin 
by  means  of  a  No.  4  centrifugal  pump.  A  No. 
(1  Byron  Jackson  Slime  and  Sewage  Pump  is 
put  in  operation  at  intervals  to  lift  all  the 
sludge  and  ^ilt  from  the  bottom  of  the  re- 
ceiving basin.  The  monthly  expense  of  op- 
erating the  magneto  electric  plant,  including 
the  pumping  of  sewage,  is  about  $400.  Mr. 
James  advises  that  1,000,000  gals,  could  be 
pumped  and  treated  for  $600  per  month.  The 
total  original  cost  of  installing  the  plant,  in- 
cluding the  pumps,  buildings  and  forebay  was 
about  $18,000. 

City  Engineer  James  further  advises  that 
the  estimated  cost  of  treating  sewage  by  the 
ma.gncto  electric  process,  exclusive  of  pump- 
ing sewage,  is  $.5.0U0  per  annum  for  a  city  of 
7."),000  population.  This  includes  renewal  of 
plates,  etc.  It  has  been  the  experience  of 
Mr.  James,  at  Santa  Monica,  that  the  best 
results  are  obtained  in  the  treatment  for  de- 
odorization  of  sewage  by  thoroughly  churn- 
ing up  the  sewage  before  it  enters  the  flumes. 
This  may  be  accomplished  by  allowing  the 
sewage  to  flow  a  mile  beyond  the  last  house 
connection  before  reaching  the  plant,  or  by 
placing  a  rotary  agitator  within  the  receiving 
basin.  As  now  operated  the  only  vents  neces- 
sary at  the  plant  are  in  close  proximity  to  the 
weir  for  discharging  the  efflxient  from  the 
flumes.  At  this  point  hydrogen  gas  is  re- 
leased and  a  vertical  6-in.  galvanized  pipe 
takes  care  of  it.  and  it  is  carried  to  a  height 
of  about  60  ft.  above  the  surface  of  the  street. 

The  precipitation  of  the  organic  matter  by 
the  feric  hydrate  formed  at  the  electrodes, 
as  an  inodorous  coagtilum  is  immediate  and 
complete.  The  precipitate  is  floculent,  easily 
carried  along  by  the  effluent,  and  very  dift'er- 
ent  from  the  slimy  nature  of  the  sludge  asso- 
ciated with  bacterial  purification,  .^.t  the  ex- 
perimental plant  at  Ocean  Park,  previously 
rnentioned.  the  efifl.uent.  continuing  the  pre- 
cipitate, was  discharged  on  the  ground  and 
remained  there  exposed  to  a  hot  sun  without 
fermentation  of  putrefaction,  and  without  any 
discernable  odor  even  on  close  examination. 

The  purification  of  the  sewage  is  not  caused 
by  the  direct  action  of  the  electric  current,  but 
proceeds  from  the  electrolyte  and  the  decom- 
position of_  the  electrodes.  The  chemical  and 
aseptic  actions  of  the  process  are  described 
by  Prof.  Frederick  Solathie,  Ph.  D.,  who 
made  a  report  to  the  California  company  as 
follows: 

The  chemical  action  takes  place  in  a  nascent 
state,  and  therefore  acts  upon  the  sewage  In 
the  most  powerful  manner.  In  a  "nascent 
state"  gases  such  as  oxygen,  ozone,  chlorine, 
or  hydrogen,  act  upon  organic,  and  also  upon 
inorganic  salts  in  an  Intensified  manner,  being 
readily  combined  with  the  above  mentioned 
products.  By  such  treatment  with  nascent  gases 
formed  in  this  process,  the  sewage  will,  under 
all  circumstances,  be  rendered  neutral,  which 
condition  can  not  be  obtained  and  controlled  by 
either  chemical  or  biological  treatment. 

By  •  "neutral  state"  it  is  understood  that 
neither  free  alkalies  nor  free  acids  should  be 
contained  in  the  sewage  In  excess:  they  should 
be  held  chemically  combined. 

An  analysis  of  raw  sewage  compared  with  the 
electrolytically  treated  sewage,  shows  the  fol- 
lowing  results: 

Raw        Treated 
Sewage.     Sewage. 

Org.aiiic     matter 2.09  1.26 

Nitrates     7.4  4.4 

Nitrites    3.0 

Phosphates     17.4  18.0 

Lime     7.35  4.78 

Magnesia    9.0  0.98 

Oxide    of    Iron 2.72  I.l 

Sulph.     Acid 14.3  16.! 

Chlorine     27.7  11.03 

The  above  analysis,  which  was  made  the 
In  Iter    part     of    .luly.     190S.     clearly    shows    th« 
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changes    which    take    place    in    the.  cleetrol.vtic 
troughs. 

The  ortranlc  matter  contahied  In  tlie  raw- 
sewage  Is  composed  of  albuminates,  starch, 
sugar,  uric  acid,  urine,  nitrogenovis  coinpounds 
of  organic  constitution,  fatty  acids  and  bacteria. 
By  the  electrolytic  chemical  action,  these  or- 
ganic products  are  reduced  to  a  very  small 
amount,  leaving  no  traces  of  albuminates  and 
nitrogenous  bodies,  which  in  the  septic  tank 
treatment  are  chlelly  the  cause  of  a  secondary 
fermentation  of  the  effluent,  a  state  most  dan- 
gerous for  future  infection  when  used  on  irriga- 
tion  fields. 

The  microscopial  examination  of  a  diluted 
sample  for  bacteria  under  SOO  magnifying  power 
showed  a  decrease  from  700  live  bacteria  to  6, 
and  those  remainitig  showed  no  sign  of  multi- 
plying, therefore  were  completely  destroyed  by 
the  nascent  oxygen  or  ozone  and  free  chlorine 
gas  generated   by   the   electro-chemical   process. 

Nitrates  are  reduced  from  7.4  parts  to  4.4 
parts  in  100,000  parts  of  water,  and  are  partially 
converted  into  nitrites  and  ammonia.  The  re- 
duction of  nitrates  to  nitrites  as  intermediate 
nitrogen  compounds,  which  finally  are  converted 
by  the  electrolytic  process  into  ammonia  salts, 
is  shown  by  the  decrease  of  nitrate.s  in  the 
comparative  analysis  of  raw  clectrolytically- 
treated  sewage. 

By  the  formation  of  ammonia  from  nitrates 
the  proportion  of  nitrogen  is  increased  and 
oliaJiged  into  an  immediately  available  form, 
readily  assimilated  by  plant  life. 
\Phoapliates  are  not  decomposed  to  any  extent 
by  the  electrolytic  action,  but  they  are  held  in 
a  condition  for  ready  assimilation  by  plant  life. 

Lime  is  reduced  from  7.35  parts  to  4.7S  parts 
in  100.000  parts  of  water,  which  reduction  is 
due  to  ih©  formation  of  insoluble  organic  com- 
pounds of  uric  acid.   etc. 

Magnesia  and  iron  in  connection  with  nascent 
chlorine,  are  reduced  in  the  following  manner: 
First,  the  electric  current  decomposes  the  com- 
mon salt  contained  in  the  sewage.  The  sodium 
which  forms  on  the  cathode  is  converted  into 
hydrate  of  sodium,  whicli  saponifies  fatty  acids 
contained  in  the  sewage  by  forming  soluble 
soaps.  The  free  chlorine  on  the  anode  acts  in 
two  ways.  The  analysis  sliows  that  the  raw 
sewage  contains  27.7  parts  of  chlorides  in 
100.000  parts  of  water,  while  the  electrolytically- 
treated  sewage  contains  but  11.03  parts.  The 
ciiiorides  are  decomposed  and  the  chlorine  gas 
is  set  free  in  a  nascent  state  and  spontaneously 
acts  chemically  on  the  sewage;  one  part 
deodorizes  llie  water,  while  the  other  part 
forms  ferrous  chloride,  oxychloride  of  magnesia, 
and  chloride  of  lime.  The  ferrous  chloride  is 
decomposed,  setting  free  nascent  chlorine  and 
producing  ferrous  hydrate,  this  readily  oxidizes 
to  ferric  hydrate,  which  is  the  main  active  ele- 
ment in  the  precipitation  of  the  albuminates. 

The  resultant  coagulum  greatly  assists  in 
clearing  the  water  by  precipitating  any  sus- 
pended matter  contained  therein.  All  substances 
liable  to  undergo  putrefaction  are  thus  con- 
verted into  an  insoluble  state  and  are  therefore 
made  immune  to  secondary  fermentation  and 
putrefaction. 

Tlie  oxychloride  of  magnesia  and  lime  acts 
chiefly  as  a  deodorizer  and  disinfectant,  and 
destroys  bacteria,  such  as  bacillus  coli  com- 
munis, bacillus  subtilis,  bacillus  cavi  cida, 
bacillus  urae. 

Dangerous  bacteria,  sucli  as  bacillus  typhus, 
etc.,  are  also  destroyed.  It  is  not  only  the 
chlorine,  but  to  a  large  extent,  the  nascent 
oxygen  or  ozone,  whicii  causes  the  destruction 
of  bacterial  life.  There  is  also  free  sulpliuric 
acid  formed,  by  oxidation  of  iiydrogen  sulphide 
during  tlie  electrolytic  action,  as  indicated  in 
the  foregoing  analysis,  which  in  a  quantity  of 
.02  per  cent  is  known  to  destroy  even  cholera 
bacteria. 

.\  part  of  tlie  iron  salts  liberated  from  the 
electrodes  is  precipitated  by  the  sulphuretted 
hydrogen  as  insoluble  sulphide  of  iron.  The 
water  is  decomposed  as  follows;  The  free  oxy- 
gen forms  as  an  electro-negative  element  on  the 
anode,  the  hydrogen  as  an  electro-positive  ele- 
nu'iit  on  the  cathode;  free  oxygen  and  hydrogen 
in  a  nascent  state,  in  the  presence  of  organic 
bodies,    produce    'peroxide    of    h\-drogen.     ^\*hich 


spontaneously  oxidizes  organic  substjinces  or 
bticteria  present,  under  a  decomposition  into 
water  and  ozone,  to  carbon  dioxide,  .\lso,  nitro- 
genous organic  substances  are  decomposed  and 
oxidized  by  the  free  or  nascent  oxygen,  and  can 
therefore  produce  no  further  fermentation  or 
putrefaction  in  the  effluent. 

The    follovvin.ij    different     analvsc.<     plaiiil.v 
.'iliow  a  large  decrease  of  organic  matter  and 
chlorine   obtained   under   the   electrolytic   pro- 
ces.s  as  conducted  nt   .Santa  Monica  ; 
August   1st. 

Raw  Treated      Treated 

Sewage,       Sewage.       Sewage. 

Total    residue 103.32  93.2  75.9 

Lime    27.74  14.52  13.96 

Magnesia     21.63  3.92  2.92 

Chlorine     17.6  14.6  11.4 

Organic    matter 1.7S  O.SS  O.'.iJ 

August  29th. 

lta.w  Treated      Treated 

Sewage.       Sewage.       Sewage. 

Organic    matter 2.03  1.47  1.71 

September  2d. 

Raw       Treated 
Sewage.     Sewage. 

Organic     matter 2.99  1.57 

September    13th, 

Raw        Treated 
Sewage.     Sewage. 

Organic    matter 2.02  1.25 

Lime     1.0  1.0 

Magnesia     9.0  trace 

Chlorine    li'.ii  2'.1 

Septernber    20th. 

Raw        Treated 
Sewage.     Sewage. 

Organic    matter 2.3S  121 

September    24th. 

Raw        Treated 
Sewage.     Sewage. 

Chlorine 45.3  29.7 

It  seems  that  a  union  of  the  magneto  elec- 
tric process  with  suiisequent  land  irri,!2!ation 
wi.!  eventually  become  a  method  widely  used 
in  regions  where  the  rainfall  is  light  or  un- 
favorably distributed.  ■ 

Plans  are  now  under  way  for  the  installa- 
tion of  a  similar  plant  at  Oklahoma  City. 


Results    of    Water    Waste    Survey    at 
Yonkers,    N.    Y. 

The  report  of  the  recent  United  States  Cen- 
sus brought  out  the  fact  that  Yonkers,  New 
York,  was  one  of  the  few  cities  in  this  country 
in  which  the  revenue  from  a  municipal  water 
works  was  less  than  the  cash  operating  ex- 
penses of  the  plant,  .\lthough  all  services 
were  metered  there  was  considerable  discrep- 
ancy between  the  amount  pumped  and  the 
total  amount  delivered  as  shown  by  meter 
readings,  so  the  city  undertook  a  water  waste 
survey  for  the  purpose  of  locating  the  trouble. 

The  Pitometer  Co.  of  New  Y'ork  city  was 
engaged  to  conduct  the  investigation.  The 
amount  of  water  flowing  in  any  pipe  under 
consideration  was  determined  by  the  pitometer 
method.  Pitometers  were  placed  on  all  dis- 
charge mains  immediately  outside  of  the  va- 
rious pumping  stations,  the  measured  How  be- 
ing thus  the  total  amount  pumped.  By  count- 
ing the  pump  strokes,  in  any  case,  and  multi- 
plying this  by  the  displacement  per  stroke  the 
apparent  pump  discharge  was  obtained.  By 
comparing  the  apparent  discharge  so  obtained 
with  the  corresponding  actual  discharge  ob- 
tained by  the  pitometer  test,  the  slip  of  the 
pump  was  determined.  In  this  manner  all  the 
pumps  were  calibrated  for  slip  and  there- 
after actual  discharges  were  easily  obtained  by 
applying  a  correction  for  slip  to  the  apparent 
pump  displacement.  The  slip  of  one  pump 
was  1.7.5  per  cent.  The  slip  of  a  new  pump 
was  -S.^.j  per  cent  when  first  tested,  but  after 
adjustment  this  was  reduced  to  2  per  cent. 
The  slip  on  the  pump  which  had  done  the 
heavy  work  for  several  years  reached  the  high 
mark  of   18.L'  per  cent. 

In  addition  to  the  measurement  of  flow  near 
the  pumping  stations,  the  distributing  system 
was  divided  into  twenty  districts,  and  the  flow 
into  each  district  was  continuously  observed 
for  several  successive  days,  readings  being 
taken  throughout  the  day  and  night.  Where 
the  flow   into  a  district  as   measured    by    the 


pitometer  method  considerably  exceeded  the 
meter  totals  for  that  district  further  investiga- 
tions were  made  to  trace  the  trouble  to  its 
source.  .A.  measurement  of  the  flow  between 
the  pump  feeding  the  distributing  reservoir  and 
the  reservoir  showed  a  loss  of  240.000  gals,  per 
(lay.  The  city  officials  had  accounted  for  much 
..f  the  loss  by  attributing  it  to  leakage  from 
this  reservoir,  .-\ctual  measurements  evaluated 
this  leakage  at  150,(100  gals,  a  day,  which  in 
the  judgment  of  the  consulting  engineers  was 
not  excessive.  In  all,  the  field  investigations 
covered  a  period  of  ten  weeks. 

During  the  year  of  1909  the  average  daily 
consumption  as  inferred  from  the  pump  count- 
ers, was  7,6.50,000  gals,  per  day.  The  consult- 
ing engineers  could  account  for  6,020,000  gals, 
of  the  total  amount  pumped,  which  was  dis- 
tributed as  follows : 

Gals. 

Total  meter  registration 4,260,000 

listimated     under-regulation     of    meters, 

4%    170,000 

Estimated   public   use 250,000 

Leal;age   from    mains    (normal)    at   2,000 

gals,   per  mile    250,000 

Force  main  leakage   250,000 

Leakage  from  distributing  reservoir 150,000 

Pump  slip   690,000 

Total    6.020,000 

It  will  be  noted  that  the  entire  pumped  sup- 
ply was  accounted  for  save  approximately  1,- 
500,000  gals,  per  day,  or  about  20  per  ceiit  of 
the  total  amount  used. 

During  the  investigation  the  fact  was  empha- 
sized that  about  50  per  cent  of  the  total 
metered  supply  was  sold  at  6  cts.  per  thousand 
gallons,  while  it  cost  the  city  9  cts.  per  thou- 
sand gallons  to  furnish  it.  This  50  per  cent 
went  to  five  large  manufacturing"  plants.  In- 
\estigations  on  the  premises  of  these  industries 
disclosed  the  interesting  fact  that  considerable 
water  was  being  used  that  did  not  pass  through 
the  meter.  The  water  so  used  was,  of  course, 
a  dead  loss  to  the  city  since  all  settlements 
were  made  on  the  meter  readings  as  a  basis. 
In  one  case  the  meter  reading  increased 
enough  in  a  single  day  to  reach  the  engineer's 
estimate  of  the  amount  used  by  the  plant. 
This  happened  when  the  investigation-  reached 
the  plant  in  question.  In  some  cases  the 
amount  used  was  greater  than  the  carrying 
capacity  of  all  the  known  service  connections. 
This  condition  indicated  service  connections 
unknown  to   the  water  works   department. 

The  consulting  engineers  recommended  the 
following  innovations  to  improve  existing  con- 
ditions and  to  promote  more  efficient  opera- 
tion of  the  city  water  works  : 

That  all  pipes  for  supplying  fire  streams  be 
segregated  from  pipes  supplying  water  for  or- 
dinary purposes  in  manufacturing  plants. 

That  the  number  of  service  connections  for 
any  plant  be  as  small  as  practica1)le. 

That  large  meters  be  used,  and  these  to  be 
placed  in  brick  vaults  located  on  city  property. 

That  the  meters  be  owned  and  maintained 
by  the  city. 

That  meters  be  large  and  accurate,  and  that 
the   city  hold  duplicate   meters   in   reserve. 

That  meters  be  so  protected  that  tampering 
with  them  by  the  water  consumer  is  impossi- 
ble. 

The  above  information  has  been  furnished 
by  Mr.  Ed.  S.  Cole  of  the  Pitometer  Com- 
pany. 

Raising  the  Assouan  Dam. — The  .\ssouan 
Dam  ill  E<>ypt.  whicli  impounds  some  234,- 
000,0110.000'  gals.  Imp.  of  water,  is  being 
thickened  and  increased  in  height  to  give  a 
storage  capacity  of  2%  times  the  above 
quantity.  The  original  dam  was  6,450  ft. 
bmg,  23  ft.  wide  on  top.  82  ft.  wide  at  the 
boitdin  at  the  deepest  point,  which  is  130 
ft.,  and  contained  about  1.000.000  cu.  yds. 
"i  stone  masonry.  The  new  work  consists 
in  addin.g  a  thickness  of  16  ft.  of  masonry 
on  the  dow-nstream  face  and  raising  the 
height  about  23  ft.  A  grout  joint  is  em- 
ployed to  connect  the  old  and  the  new  nia- 
siiiiry.  This  joint  is  6  ins.  thick,  about  100 
ft,  high  and  about  6.000  ft.  buig.  It  is 
.grouted  in  sections,  as  the  facin.g  progress- 
es. The  .grout  is  mi.xed  on  the  top  and  Ie<I 
I'l  the  joints  tlinnigh   flexible  Iim^c. 
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STEAM      AND      ELECTRIC      RAILWAY      SECTION 


Processes  of  Making  Steel,  and  Meth- 
ods and  Results  of  Testing 
Steel  Rail.* 

I  expect  to  gi\e  this  evening  a  very  brief 
survey  of  the  matter  of  making  steel,  and 
will  then  outline  the  work  done  by  the  Rail 
Committee  during  the  past  year,  and  end  with 
a  statement  as  to  the  conclusions  indicated  by 
the   work. 

PROCESSES    OF    MAKING   STEEL. 

Steel,  first  of  all,  is  obtained  from  iron  ore, 
which  is  essentially  oxide  of  iron;  and  the 
lirst  thing  that  is  done  is  to  get  the  oxygen 
away  from  the  iron.  Iron  ore  is  essentially 
iron  rust.  The  reduction  of  the  iron  from  the 
ore  is  done  in  the  blast  furnace.  The  essen- 
tial action  is  to  take  the  oxygen  away  from 
the  iron.  The  ore  is  mixed  with  coke.  In- 
tense heat  is  produced  in  burning  the  coke, 
the  ore  is  reduced  to  the  metallic  state,  and 
iron  is  secured  in  the  form  of  molten  pig  iron. 
The  iron  is  poured  into  a  large  ladle,  and 
then  into  a  mixer.  This  is  for  the  purpose, 
first,  of  acting  as  a  balance  wheel,  as  it  were, 
for  the  mill,  and  second  to  get  a  more  uniform 
material   for  further  operation. 

There  are  two  processes  in  general  use  for 
making  steel.  One  is  the  open  hearth  process, 
and  the  other  is  the  Bessemer  process.  There 
is  still  a  third  process  coming  into  use.  the 
electric  process. 

The  process  of  steel  production  in  an  open 
hearth  furnace  consists  of  charging  the  fur- 
nace with  limestone  and  ore  and  piling  on 
scrap,  the  furnace  being  heated  with  producer 
gas.  After  two  or  three  hours  liquid  mixer 
metal  is  added,  and  during  the  process  of 
melting,  small  quantities  of  fluor-spar  are 
added  at  intervals  to  make  the  slag  more  fluid 
and  to  assist  in  the  melting.     The  process  re- 


Fig.    2 — Location     of    Samples    for    Tensile 
Test. 

suits  in  taking  out  a  large  amount  of  silicon, 
which  has  been  combined  with  the  iron  in  the 
blast  furnace,  and  the  carbon  is  greatly  re- 
duced.     Generallv    the    carbon    is     nearlv     all 


taken  out  and  is  afterwards  brought  up  to  the 
desired  amount. 

In  the  Bessemer  process  iron  from  the  blast 
furnace  is  poured  into  a  m.ixcr,  from  which  it 
is  weighed  into  a  ladle.  The  metal  is  then 
poured  into  the  converter,  scrap*  is  added,  and 
the  mixture  is  blown  with  a  pressure  of  about 
■_'0  lbs.     In  the  process  of  blowing  air  is  forced 


♦From  address  hy  Mr.  M.  H.  Wickhorst.  Engi- 
^ne.er  of  Tests,  before  the  American  Railway  En- 
gineering and  Maintenance  of  Way  Association, 
■Chicago,  March  21.   1911.  •  .... 


Fig.    1  —  Location    of    Samples    for    Chemical 
Analysis. 

through   the   metal,   and   in   going   through,   it 
burns  out  the  silicon  and  carbon. 

In  the  electric  process  no  fire  is  necessary 
at  the  furnace.  The  fire  can  be  kept  at  the 
power  house.  The  heat  that  is  generated,  due 
to  the  passage  of  the  current,  is  what  melts 
the  metal.  In  the  use  of  the  electric  furnace, 
the  metal  generally  comes  from  the  Bessemer 
converter.  The  carbon  and  silicon  have  been 
eliminated,  but  the  phosphorus  and  also  the 
sulphur  still  remain  in  about  their  original 
amount.  The  phosphorus,  for  a  high  grade  of 
steel,  is  too  high  as  it  exists  in  the  metal 
as  it  conies  from  the  Bessemer  process  or- 
dinarily, which  does  not  burn  out  the  phos- 
phorus. But  by  means  of  lime  the  phosphorus 
can  be  eliminated  in  this  furnace.  This  is 
also  true  of  the  open  hearth  furnace,  and  a 
double  process  is  used,  called  the  duplex 
process :  that  is,  the  metal  is  first  partly  re- 
duced in  the  Bessemer  converter  and  then 
carried  over  to  the  open  hearth  furnace,  and 
tlie  purification  carried  on  there.  In  this  way 
the  elimination  of  the  phosphorus  is  carried 
through..  The  electric  furnace  does  a  good 
deal  the  same  thing,  but  it  is  not  necessary 
to  have  a  fire  at  the  furnace.  It  may  be  kept 
in  the  power  house  or  somewhere  else. 

STRUCTUR.».L  AND  CHEMIC.\L  PROPERTIES  OF  STEEL. 

I  have  now  given  a  brief  survey  of  the 
process  of  steel  making,  and  I  want  now  to 
dwell  on  the  structure  of  steel  and  its  chem- 
ical composition.  First  of  all,  steel  with  car- 
l)on  below  0.9  per  cent  consists  of  two  struc- 
tural elements,  iron  itself,  called  ferrite,  and 
another  portion  containing  the  carbon,  called 
pearlite.  These  two  structural  constituents 
make  up  steel,  as  we  have  to  deal  with  it  in 
structural  materials,  including  rail  steel. 
Steel,  therefore,  can  be  likened  somewhat  to 
concrete.  It  con,sists  of  these  structural  ele- 
ments: the  ferrite.  which  is  more  or  less  pure 
iron,  and  the  other  portion  containing  the 
carbon,  or  the  pearlite.  You  can  consider  steel 
as  concrete,  with  the  grains  varying  from 
less  than  l/IO.OOO  of  an  inch  in  diameter,  up 
to  several  thousandths  or  even  hundredths 
of  an  inch  in  diameter.  With  soft  steel  we 
have  a  large  proportion  of  ferrite;  but  as  we 
go  up  in  the  scale,  the  proportion  of  pearlite 
or  carbon  metal  increases.  ■  When  we  get  to 
a  point  where  the  iron   is  nine-tenths  carbon. 


the  whole  thing  is  of  |iractically  a  uniform 
structure  consisting  of  pearlite.  I  might  dwell 
right  here  upon  phosphorus.  The  phosphorus 
does  not  exist  in  the  material  as  a  special 
structure,  but  seems  to  be  contained  m  the 
ferrite  in  what  is  called  solid  solution.  Now, 
phosphorus  combined  with  iron  makes  a  very 
brittle  compound.  If  a  certain  amount  is  dis- 
tributed in  a  large  portion  of  ferrite  its  effect 
is  not  very  marked.  Its  effect,  however,  keeps 
on  increasing,  as  the  carbon  increases,  as  it 
becomes  concentrated  in  a  smaller  amount  of 
the  ferrite,  and  we  get  a  strong  brittleizing 
effect.  It  seems  to  be  for  this  reason  that 
phosphorus  has  a  more  marked  effect  in  high 
carbon  steels  than  in  low  carbon  steels. 

In  a  diagram  intended  to  show  the  propor- 
tion of  the  varioiis  structural  constituents, 
with  the  increase  of  carbon,  we  have  about 
0.45  per  cent  of  carbon,  and  the  material  con- 
sists of  about  half  ferrite  and  the  other  half 
pearlite.  It  is  in  that  class  that  rail  steel 
comes. 

The  effect  of  the  carbon  on  the  tenacity  of 
steel  is  something  you  are  generally  familiar 
with,  and  I  will  not  dwell  upon  that.  As 
the  carbon  increases  the  tensile  strength  in- 
creases. But  as  the  carbon  increases  the 
ductility  or  the  elongation  of  the  material 
goes  down ;  that  is,  with  increasing  carbon, 
we  have  an  increase  in  the  tensile  strength, 
but  a  decrease  in  the  ductility  of  the  material. 

When  the  ingot  is  poured  and  the  steel 
solidifies,  all  the  material  does  not  stay  to- 
gether. The  carbon,  phosphorus  and  sulphur 
tend  to  go  toward  the  middle  and  the  upper 
part  of  the  ingot,  as  ingots  are  ordinarilx' 
made    for    rails   and    for   all    structural   mate- 


Fig.  3 — Location  of  Samples  for  Transverse 
Test. 

rial.  Arrjund  the  sides  o!  the  mold  where 
the  steel  first  chills,  we  have  the  average 
carbon  in  the  metal.  That  represents  the  steel 
as  it  is  poured  from  the  ladle,  but  up  toward 
the  top  there  is  a  considerable  increase  in 
the  carbon.  That  is  true  also  of  the  phos- 
phorus and  sulphur,  while  in  the  middle  and 
lower  part  of  the  ingot  we  jiaye  a  small  de- 
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crease.  We  have  up  at  the  top  of  the  ingot 
what  is  called  positive  segregation  and  near 
the  bottom  negative  segregation.  The  nega- 
tive segregation  amounts  to  only  a  few  points 
of  carbon,  although  it  can  be  distinctly  found 
by  analysis;  but  up  toward  the  top  of  the 
ingot  in  the  middle  the  carbon  may  at  times 
he  ."iC  per  cent  or  more  above  the  average  in 
the  ladle.  In  a  moderate  segregation  it  may 
go  up  to  20  per  cent. 

METHODS   AND  RESULTS  OF  TESTS   OF  STEEL  R.MLS. 

Figure   1   shows   how  we  took  drillings   for 
analysis    from    the    rails    which    we    have   ex- 


To  be  of  maxtnxim  dieme'er.^ 


NOTE 

IF    RAIL    IS  FLANGE    WORN,  THE 
BORINGS   ANO  TEST    PIECE    FROM  THE   UPPER 
OART    OF   HEAD  SHALL   BE   TAKEN   FROM   THE 
OPPOSITE    CQB^€R 

Fig.   4 — Recommended    Location   of   Samples 
for   Chemical    Analysis. 

amincd  during  the  last  year.  .\  sample  taken 
from  the  upper  corner  represents  somewhere 
near  the  average  steel,  as  it  is  poured  from 
the  ladle,  and  it  agrees  generally  with  the 
ladle  analysis.  We  have  also  a  series  of  Vi 
inch  drillings,  on  the  vertical  axis  of  the  rail, 
all  put  together  to  make  one  sample.  That 
gives  what  would  be  the  segregated  material, 
either  positive  or  negative.  We  find  in  taking 
the  whole  rail  bar  that  concentration  of  the 
carbon,  phosphorus  and  sulphur  occurs  near 
the  upper  end  at  the  center  of  the  section. 
The  manganese  and  silicon  remain  fairly 
evenly  distributed,  and  show  not  much  tend- 
ency toward  segregation.  The  lower  end  of 
the     rail     bar     shows     a     little     lower    carbon. 


difterent  locations;  but  when  we  get  to  the 
lower  part  of  the  ingot,  or  bottom  rail  of 
the  rail  bar,  the  center  of  the  section  shows 
a  lower  tensile  strength;  in  other  words,  at 
the  upper  part  of  the  ingot  the  rail  shows  a 
hard  center  and  at  the  lower  part  of  the  ingot 
shows  a  soft  center. 

Figure  3  shows  how  samples  were  taken 
for  transverse  test. 

Figures  4  and  o  show  the  standard  loca- 
tions for  chemical  analyses  and  tensile  test 
pieces  as  recommended  by  the  K:iil  Com- 
mittee. 

The  chemical  analysis  of  rail  for  special 
examination  should  be  taken  from  at  least 
two  locations,  and,  preferably,  from  three. 
That  is,  from  the  upper  part  of  the  head, 
from  the  middle  of  the  head  down  toward 
the  web,  and  sometimes  also  from  the  edge 
of  the  base.  A  sample  from  the  upper  cor- 
ner of  the  head  will  usually  give  the  steel 
as  it  comes  from  the  ladle,  but  a  sample  from 
the  middle  of  the  head  will  not  re]iresent 
the  ladle  steel,  except  along  about  the  middle 
of  the  ingot. 

Now,  I  want  to  dwell  on  some  special  tests 
we  made  to  determine  the  effect  of  initting 
lire  clay  on  top  of  the  ingot  after  [louring, 
although  the  purpose  at  present  is  to  show 
the  relation  of  ingot  position  to  ductility  of 
the  rail.  We  took  two  ingots  and  rolled  them 
into  rails  making  only  sufficient  discard  from 
the  top  to  permit  of  rolling,  which  was  about 
4   per  cent  instead   of  the  usual   10  per  cent. 

Two  rails  from  the  top  of  the  ingot  were 
taken  for  this  examination.  Each  rail  was 
divided  into  thirds,  and  tests  made  of  each 
third.  We  took  samples  for  analysis,  and 
tests  of  two  pieces  were  made  with  the  drop 
test ;  with  the  base,  and  with  the  head 
in  tension.  Sections  were  etched  with  copper 
potassium  chloride  solution.  It  was  found 
that  starting  near  the  top  of  the  ingot,  about 
4  per  cent  from  the  top  and  going  down  to 
about  10  per  cent,  or  a  little  more,  the  phos- 
phorus increases  very  rapidly,  and  goes  very 
high  in  the  center  of  the  section.  Then  as 
we  get  down  in  the  ingot,  the  phosphorus  in 
the  middle  decreases  again  until  at  about  30 
per  cent  from  the  top  we  strike  the  average 
ladle  phosphorus.  This  is  also  true  of  the 
carbon   and   sulphur. 

I  desire  to  call  particular  attention  to  the 
diagram  shown  by  Fig.  6,  as  the  others  were 
preliminary  to  explaining  this.  This  shows  thi 
results    of     the    drop    test.       In    making    the 
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Fig.  6 — Elongation   Diagrams  of   Drop   Tests. 


phosphorus  and  sulphur  in   the  center  of   the 
section. 

Figure  2  shows  how  the  test  pieces  for 
tensile  tests  have  been  taken.  Samples  taken 
from  the  upper  corner  of  the  head,  from 
the  middle  of  the  head,  and  also  from  the 
web  confirm  the  results  of  the  analysis.  To- 
ward the  upper  end  of  the  rail  bar  we  find 
that  the  center  of  the  rail  shows  a  higher 
tensile  strength,  and  toward  the  middle  of  the 
nigot    the    results    will    be   about   alike    in    the 


drop  test,  gage  marks  were  put  on  the  rail, 
and  after  the  break  we  got  the  amount  of 
stretch  of  the  extreme  fibres  in  tension.  .Xt 
.S  per  cent  from  the  top  of  the  ingot  the 
bottom  fibres  of  the  piece  in  the  drop  test, 
when  broken  with  base  in  tension  stretched 
about  ()  per  cent  at  the  time  of  breakage. 
Lower  down,  at  about  l.'j  per  cent,  there  was 
a  very  good  stretch.  When  we  get  to  1.")  and 
20  per  cent,  it  remains  constant  for  the  rest 
cif  the   rail  bar. 


In  tests  made  with  the  head  in  tension  it 
was  found  that  at  about  12  or  15  per  cent 
from  the  top  of  the  ingot,  the  ductihty  reaches 
a  niinimum^l  or  2  per  cent.  Then  it  very 
rapidly  goes  up.  At  20  per  cent  we  get  good 
ductility.  The  low  point  corresponds  very 
closely  with  the  findings  of  the  analysis  as 
regards  segregation,  and  also  with  the  find- 
ings of  the  etching.  In  other  tests  it  was 
shown  that  the  break  did  not  start  where 
the  stretch  was  greatest,  but  where  we  had 
the  least  ductile  material. 

.\    special   machine    for   rail   testing   m.-idc  by 
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Fig.    5 — Recommended    Location    of   Samples 
for  Tensile  Test. 

the  .Maryland  Steel  Company,  called  a  recip- 
rocating machine,  is  intended  for  making  en- 
durance tests  of  rails.  It  comprises  a  system 
of  levers  by  which  a  loaded  wheel  can  in 
effect  be  placed  upon  a  rail,  and  the  conditions 
of  a  wheel  rolling  over  a  rail  simulated.  By 
means  of  this  machine  it  can  be  shown  what 
thickness  of  head  will  bear  up  various  loads. 
It  is  found  that  with  a  load  of  30,000  lbs., 
a  %  in.  head  is  not  sufficient,  but  a  %  in. 
head  will  just  hold  up  the  rolling  of  the 
wheel  with  the  load  concentrated  at  the  edge 
of  the  head.  With  a  load  of  tiO.OQO  lbs.  the 
head  had  to  be  1  in.  thick  to  hold  it  up. 
With  90.000  lbs.  the  head  would  have  to  be 
I  ^a  ins.  thick. 

Figure   "   shows   a   split-head   rail.     .*\  track- 


Fig.    7 — Typical    Split    in    Rail    Head    Due    to 
Segregation. 

man  would  call  it  a  piped  rail.  Analysis 
shows  it  to  be  badly  segregated  metal.  The 
carbon  in  the  "core"  is  about  double  what 
it  is  near  the  surface,  and  the  phosphorus 
is  high.  We  have,  in  other  words,  a  very 
brittle  "core,"  which  practically  has  no  ductil- 
ity. When  the  load  comes  and  spreads  the 
r.iil,  the  outer  portion  is  ductile,  but  the 
center  portion  cannot  stretch  transversely, 
and  develops  a  crack.  The  cracks  do  not  ex- 
ist   in   the   rail   as  turned   out   of  the   mill,   but 
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develop  lu  service  In  ;i  p.i].ii;d  rail,  on  the 
cdiitrarv,  Jlie  cavitieb  exist  when  the  rail  is 
rolled.  ■ 

CONlLISIONSi. 

In  conclusion  1  want  to  fjsplain  some  of 
the    results   ihat   arc    indicated    by    onr   work. 

The  height  of  drop  that  ii  piece  of  rail 
will  stand  depends  upon  its  jiosition  in  the 
ingot.  Starting  from  the  top  of  the  mgot 
the  height  that  is  just  sufficient  to  break  the 
rail,  at  first  decreases  until  a  "brittle  zone" 
is  reached,  when  tbc  rail  nwy  only  stand 
a  few  feet  fall  of  ,1  weight  of  2,000  lbs. 
Passing  this,  the  allowable  height  rapidly  in- 
creases aiid  riemains  roughly  uniform  for  the 
rest  of  the  nail  bar.  The  heights  called  for 
in  various  specifications  \ary  from  1")  ft.  to 
lid  ft.  Close  to  the  to))  of  the  ingot  the  rail 
may  stand  such  a  height,  Init  in  the  brittle 
zone,  with  some  makes  of  matcriiij,  the  rail 
may  stand  only  .")  ft.  or  less.  In  the  lower 
part  of  the  ingot  the  rail  may  be  able  to 
stand  heights  of  40  to  Sii  ft.  or  ev,en  more. 
Just  where  the  lirittle  zone  is  in  different  ma- 


terials and  uith  different  size  ingots  has  not 
been  determnicd,  liut  an  extensive  investiga- 
tion  should    be   undertaken    to    work   this    out. 

When  molten  steel  is  jioured  into  the  mold 
the  different  constituents  that  compose  the 
liquid  mass  do  not  sUty  together  when  solid- 
ifying, but  the  carbon,  phosphorus  and  sul- 
phur tend  to  collect  or  "segregate"  toward 
the  interior  and  upper  part  of  the  ingot.  The 
region  fif  m:i.\imum  segregation  seems  to  cor- 
respond in  location  with  the  brittle  zone  de- 
veloped by  the  drop  test.  The  tests  indicate 
that  a  small  amount  of  segregation  is  not 
harmful,  but  the  allowable  limit  has  not  been 
determined. 

The  probUni  of  ingot  making  apparently 
consists  largely  of  controlling  segregation  as 
to  maximiim  allowable  limit,  and  as  to  loca- 
tion in  the  ingot,  so  a  small  iliscard  will 
always  remove  it. 

It  has  been  shown  that  at  least  some  rail 
failures,  such  as  are  ordinarily  classed  as  split 
heads,  arc  due  to  excessive  segregation,  which 
results    III    \er\-    fr.'igile   metal    in   the   interior 


(f  the  rail.  Segregation  is  apt  to  be  attended 
with  biciw  holes  and  slag  and  probably  all 
three  conditions  are  factors  in  causing  fail- 
ures. I'ipes  and  laminations  seem  to  have  no 
particular  relationship  to  the  results  in  the 
drop  tests,  and  apparently  we  have  not  come 
across  ni.in\-   f.iilures  due  to  pipes. 

(  )ur  wiirk  in  the  l.ist  nine  months  has 
shown  fairly  delinitely  that  the  matter  of 
making  safe  rails  is  almost  entirely  a  matter 
of  making  a  good  ingot,  free  from  excessive 
segregation,  or  m  bein.g  sure  to  crop  off 
enough  from  tbc  lop  of  the  ingot  to  remove 
the  segregation.  The  work  indicates  that 
the  thing  which  causes  most  of  the  trouble 
is  excessi\e  segregation  of  the  carbon  and 
phosphorus,  either  in  itself  or  due  to  condi- 
tions wdiich  .attend  segregation.  The  object 
of  the  studies  which  we  are  now'  making  will 
be  to  determine  whether  or  not  we  can  find 
some  practice  that  will  limit  the  segregation. 
Our  idea  is  that  we  will  endeavor  to  dis- 
cover .-inil  demonstrate  good  practice  in  this 
respect 


GENERAL    ARTICLES    AND     CLASSIFIED    ITEMS 


Methods    of    Guying    and    Anchoring 
Telephone    Poles." 

It  is  not  the  purpose  ill  this  article  to  treat 
the  npiestion  of  the  construction  of  pole  lines 
except  in  a  general  way.  as  the  subject  has 
been  very  ably  handled  by  articles  in  the  tele- 
phone journals  from  time  to  time.  We  will 
therefore  treat  the  question  of  guying  and 
anchors  more  thoroughly  than  any  other 
liranch  of  the  work,  because  of  the  fact  that 
we  consider  them  to  be  the  most  important 
factors  in  the  construction  and  maintenance 
of  telephone  and  telegraph  lines.  To  this  end 
we  will  attempt  to  show  how  necessary  it  is 
for  the  construction  foreman  to  have  some 
simple  and,  at  the  same  time,  correct  means 
.jf  determining  vvh.at  the  actual  strain  or  stress 
is  or  may  eventually  be  at  ,1  given  point,  be  it 
on  a  cross  corner  or  on  a  dead  end,  in  order 
to  safely  sustain  the  lead  when  the  extreme 
strain  comes,  either  by  the  stringing  of  addi- 
tional  circuits,  sleet   or   wind  storm. 

In  the  construction  of  toll  or  telegraph  lines 
the  practice  of  crossing  the  road  in  order  to 
be  free  from  a  few  trees  is  practically  a  thing 
of  the  past.  The  difference  in  the  cost  of 
construction  will  almost  always  purchase  the 
ri,ght  to  trim  anil  hang  proper  insulators 
through  the  trees  in  order  to  clear  the  lines, 
or  [lurchase  and  remove  the  objectionable 
trees,  thus  obviating  a  bad  bend  or  break  in 
the  line  that  is  hard  to  hold  and  expensive  to 
maintain. 

When  crossings  oi-  corners  are  necessary, 
great  care  should  be  taken  in  placing  the 
anchors  and  guy  poles  and  also  in  the  proper 
setting  of  the  corner  poles.  The  liest  of  con- 
struction, the  best  of  wire  and  other  material 
will  avail  hut  little  and  go  to  pieces  within  a 
very  short  time  unless  the  le.'ul  is  properly 
guyed. 

The  ordinary  construction  man  has  Init  little 
knowledge  of  the  actual  strain  U|)on  a  given 
point,  and  has  no  means  In  which  he  can  de- 
termine what  is  necessary  to  properly  hold  the 
strain  at  a  given  point.  They  have  unques- 
tionably gained  much  valuable  information, 
and  acquired  considerable  knowledge  from 
years  of  experience,  but  failure  comes  fre- 
quently because  they  do  not  understan<l  the 
enormous  strain  that  is  sometimes  placed  upon 
their  work,  which  does  not  hold  liecausc  they 
could  not  foresee  .and  prepare  against  unex- 
pected conditions. 

In  preparing  the  figures  and  facts  on  this 
subject  we  will  quote  liberally  from  a  paper 
on  the  subject  read  by  \V.  J.  Stanton  at  one 
of   the   recent   telephone   conventions; 

In  stringing  circuits  on  a  polp  linp  it  is  neces- 
sary tliat  the  wire  be  pulled  to  the  proper 
tension.      It    should    Ue    clone    in    an    intelligent 


manner  .oni  nol  li\'  guess  wuik.  .as  is  si.  ofttii 
the  ease.  Tins  is  necessary  so  that  during  ex- 
lieme  r-nl(i  wcathec  the  contraction  of  the  wire 
will  not  be  sufficient  to  cause  the  tension  to 
appioacli  tlangerouslj'  near  the  brcatcing  i.ioint. 
and  in  extreme  warm  weatlier  to  ha\e  the  lines 
so  slack  as  to  iicimit  lliem  lo  swing  into  trouble. 

Tallies  lia\e  been  worked  out  and  pulilished 
giving  the  jiropcr  s.ig  in  inches  fi>r  the  differ- 
ent sizes  of  wire  lor  spans  of  \-;inous  lengths. 
Table  I  shows  the  data  clearly  uhich  can  be 
found  in  an\-  of  the  standard  wurks  To  this 
table  has  been  added  the  figures  showing  the 
strain  resulting  from  the  pulling  of  wires  of 
different   size  of  gage  tn  coniMnn   to  the  table 


strain  to  be  pro\iil(d  for  m  guying  should 
be  for  a  Xo,  IJ  Ij.  &  .S.  copper,  .51.1  lbs.;  for 
No.  8  K.  &  S.  copper,  -.V'.r,  lbs.;  for  No.  0  M. 
&  S,  iron,  71. (1  lbs,;  the  guys  and  anchors 
should  be  figured  t( .  withstand  the  strain  of 
the  total  of  all  of  tlie  circuits  which  it  is  jn'O- 
posed  to  carry  on  the  lead  when  filled." 

The  proper  placing  of  the  anchor  or  dead- 
man  is  of  the  utmost  importance,  as  upon  the 
;inclior  depends  the  strength  of  the  entire 
structure.  We  frequently  find  a  gtjy  or  anchor 
placed  within  five  or  six  feet  of  the  butt  of 
the  pole  on  an  ordinary  lead  of  five  circuits. 

The  following  results  would  obtain  with 
one  circuit  of   No.  !l   iron,  two  circuits   of    No, 
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Fig.    1 — Diagram   for   Computing   Strain    on     Guys  for  Telephone   Poles. 


•From    "W.     &     M.     Telephone     Wire     Xew.s," 
American  Steel  &  Wire  Co.,  Chicago. 


given.  Tins  proxides  .i  table  of  ready  refer- 
ence and  with  such  data  at  hand  the  construc- 
tion foreman  can,  by  the  use  of  a  demonstra- 
tor, pull  all  of  his  wires  properly  and  at  the 
same  time  check  the  dip  or  sag  by  the  use  of 
a  common  foot  rule  or  steel  squ.are  in  the 
usual  manner. 

It  must  be  remembered  that  the  guys  and 
anchors  when  placed  either  for  a  corner  or  a 
dead  end  must  be  sufficiently  strong  to  safely 
and  securely  hold  the  load  of  the  conibineil 
breaking  strain  of  all  of  the  wires  on  the  lead  ; 
if  this  is  not  the  case  the  entire  work  is  en- 
dangered. Table  II  "gives  the  actual  strain 
or  pull  to  be  provided  for  each  gage  of  wire 
used.  This  table  shows  that  on  a  pull  of  5  ft. 
the    span    should    not    exceed    120    ft,,    and    the 


IJ    iron,    tuo    circuits    of    No.    in    copper — the 
breaking  strain  would  be; 

■1  —  iron    No.     ;i :;.014lbs. 

1  —  iron    No.   12 1,G20  Uis. 

4  —  copper   No.    10 I.UJO  lbs. 

With  such  conditions  as  this  the  tension  on 
the  gu\  would  be  ■JS,082  lbs.  and  the  down- 
ward thrust  on  the  butt  of  the  pole  would  be 
•_'8,--'tO  lbs.  With  the  guy  placed  at  10  ft,  from 
the  base,  the  strain  would  be  14,491.  and  the 
downward  thrust  on  the  pole  would  be  14,210 
lbs,  i 

1  f  the  anchor  had  been  placed  30  ft.  ffoiii 
the  butt  of  the  pole  the  strain  on  the  guy 
would  have  been  reduced  to  nearly  one-fourth. 
The  same  ratio  holds  true  with  the  thrust  on 
the   pole. 
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TABLE    I. 
Temp,    in  Degrees.      Length  of  Span  In  Keet,  Tension    In    Pounds   on    100    Tt. 

C: Copper. lion. 

s 
75       100        ISO      130     200     ^  C  S  10  G  9  10 

1235  77S  4SS  171'.'  015  750 

—30 1  2  :!..".  ^.:<       S  Sj  5925  375  240  SU.li  435  352.5 

—10 1.5  2.5  4  5  9  2.  533.3  337.8  213.  73G.4  Sill.G  317.5 

^-10 1,5  3  4.5  0  10.5  =  444.3  281.2  ISO  C13.1  326.2  2G4.3 

.J.30 2  3  5.5  7  12  5'  400  24L4  154. (i  52G.2  2S0  226.9 

.^60 2.5  4.5  7  9  15.5  =  296  187.4  120  40S.7  217.5  17G.2 

+S0 • 3  5.5  S.5  11.5  19  |  232  146.8       99  320.1  170.3  13S 

4-100 4.5       7        11        14        22.5  190.5     120.S       77        262. S     139.8     113.3 

Contraction  of  copper  is  .0000098  of  its   length  for  each  degree  of  Falirenlieit. 
Contraction    of    Iron    is    .00000G4    of    its    length   for  each   degree  of  Fulnenlieit. 
Contraction  of  copper  on  span  of  150'   for  each  degree    .00144    Fahrenlieit. 
Contraction    of    iron    on    span   of    150'    for   each   degree    .00096    Fahrenlieit. 
Total   contraction  temp,   drop   100   lo   30  copper  span  =  .1872  Fahrenheit. 
Total    contraction    temp,    drop    100    to    30    iron    spun  =  .124S  Fahrenheit. 
formula    for    determining   tension: 

(Span-)  weiglit  per  ft. 
Tension  = 

tDeflection  in  inches)". 


A  study  of  Fig  1,  which  is  worked  out  on 
the  basis  of  a  strain  or  pull  of  3,050  lbs.  at  the 
■crossarm,  will  show  that  with  the  anchor  set  -J 
ft.  from  the  pole  the  strain  on  the  guy  would 
be  15,532  lbs.,  and  the  thrust  on  the  pole  15,- 
250  lbs.  \\'ith  tl\c  guy  at  30  ft.  from  the  pole 
the  strain  is  3.955  lbs,  and  the  thrust  2,541  lbs. 

It  can  readily  be  seen  that  the  trouble  is  not 
always  with  the  anchor  and  guy,  but  that  the 
downward  thrust  on  the  pole  is  so  enormous 
at  times  as  to  drive  it  into  the  earth,  loosen- 
ing the  guy  and  causing  the  guy  pole  to  go 
over. 

The  necessity  for  support  at  the  butt  of  the 
pole  to  protect  against  the  downward  thrust, 
has  almost  been  overlooked  in  construction 
work,  so  that  the  majority  of  the  cases  of  bad 
guying  or  slack  corners,  can  be  attributed  to 
this  fact. 

Many  construction  foremen  will  set  a  pole 
on  a  corner  that  is  not  square  on  the  butt  or 
one  that  has  a  hollow  center,  thereby  mate- 
rially reducing  the  surface.  Figure  I  shows 
the  resistance  of  the  different  soils  and  the 
necessity  of  planking  or  making  a  base  upon 
which  the  pole  should  stand.  A  concrete  base 
can  easily  be  placed  under  the  butt  of  a  corner 
pole  or  guy  stub,  that  will  insure  its  penna- 
nency.  The  hole  should  be  enlarged  at  the 
bottom  to  the  desired  size  and  a  floor  or  base 
of  concrete  made  of  one  part  Portland 
cement,  two  parts  clean  sharp  sand,  five  parts 
crushed  rock — crusher  run.  The  concrete 
should  not  be  wet,  just  enough  to  show  mois- 
ture when,  being  tamped  lightly.  When  it  is 
possible  the  concrete  should  be  allowed  to  set 
several  days  before  placing  the  pole.  A  con- 
crete base  when  properly  placed  is  better  than 
planking  as  it  is  indestructible.  The  use  of 
the  patent  anchors  for  heavy  guying  purposes 
has  not  met  w'tih  the  best  of  results  and  the 
old  fashioned  "dead  man"  with  a  3  or  4-in. 
iron  washer  under  the  two  nuts  will  give  the 
best  results.  The  timber  used  should  be 
sound  when  buried. 

Care  should  be  used  in  the  selection  of  hard- 
ware aiid  only  standard  and  high-class  ma- 
terials used.  Many  tons  of  good  bolts  have 
been  discarded  because  the  threads  were  not 
standard  and  the  nuts  would  not  fit. 


The  Belle  Fourche  irrigation  dam  in  South 
Dakota  is  one  of  the  most  interesting  projects 
which  the  government  has  yet  undertaken. 
This  earthern  dam  will  be  6.200  ft,  long.  20  ft, 
wide  on  top  and  115  ft,  high  at  the  highest 
point,  and  will  contain  42,700.000  cu.  ft.  of 
material.  The  reservoir  created  will  cover  9.- 
OOO  acres. 


TABLE   II 


Pull,  No.  6, 

5    ft 51.4 

10    ft , 112.2 

15    ft ■ ,  185.2 

20    ft .....■,;,.■,,.'  274V4 

25    ft .•..'.. 411.6 

Tensile    strength 1235 


-Copper. -- 
Xo.  S. 
32.5 
70.7 
116.7 
172. S 
25S.3 
778 


No.  10. 
20.3 
44.4 
73,3 

10S.6 

163 
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magnitude   of  the  business  increases,  the  im- 
Span.  porlance  of  the  personality  of  the  leader  de- 
creases  and  that  of  the  system  and  organiza- 
tion through  which  he  exercises  his  personal- 
12           11        ity  increases.     It  is  through  a  systematic  con- 
^tj-           -  5      trol  of  employes  of  the  rank  and  lile  that  he 
reduces    waste    of    time   and    material,    rather 
232,5      28, s      than   through  his   personal   inliuence  over   his 
,^j)  ^  immediate  subordinates.     The  measure  of  the 
efhciency  of  an   organization   is   the  extent  to 

171.3     which  the  enthusiasm  of  the  individuals  in  it 

j^jj  g  is    maintained    through   the    organization    and 

not  through  the  personality  of  the  man  at  the 
116.2     head  of  it, 

ill        Few  men  in  positions  of  great  executive  re- 

sponsibility   realize   how    little    influence    they 

'■'•'     exert  on  the  business  under  them.     It  is   not 

a  serious  exaggeration  to  say  that  the  differ- 
ence between  the  results  obtained  by  an  av- 
erage manager  and  one  who  is  known  as  an 
exceptionally  able  man  is  not  material,  and 
whether  the  result  is  good  or  bad  is  largely 
accidental  in  so  far  as  the  man  in  charge  is 
concerned,  and  chiefly  due  to  conditions  sur- 
rounding the  business. 

■  The  conventional  manager  depends  upon  cut 

Profitable    Ethics.*  >'"''    dried    expedients    rather    than    scientific 

,,     .           .                    ,                         ,        .           .  standards  or  ideals.     His  methods  are   based 

Business  IS  war  and  money-making  IS   and  ,„ore    on    superficial     observation      and      hap- 

ahvays  has  been  the  chief   motive  of   all  our  ,,.,^^^^        -^^^^^  j^^^,  ^^  ,^^  fundamental  laws 

efforts  at  progress.     In  the  present  organiza-  ^,,,.^,„„       ,,;,    business.      Failure    to    accom- 

tion   of    society    a    is    inevitable    that   money-  ^n^,,   j^e   results   he   hopes   for   is   not,   in  his 

ge  tmg  shall  be  primarily  our  inspiration,  and  ,,;„;„„,  ^  criticism  of  his  methods  but  rather 

indeed,  it  is  doubtful  i    any  other  motive  will  ^.,,,,3    ^^^.5,,   ^^-^   ^            ^^   ^^^^           ■        ^^   ^^^ 

ever  be  practicable.     On     he  other  hand    un-  „^„j    ^jj   ^-^^^   ^,^^^^   ^^^   ^^^^    j^^^     ■^^^^_ 

restricted  nioney-making,  like  any  other  dissi-  pe„dent   and    indifferent   or   conditions   other- 

pation  overdone,  is  not  good  for  the  health  of  ^..j^^  ^^^^^  favorable, 

the  bodv  politic,  tt   j        j       -i              ,                                    ,■    , 

Present   management    of    "big    business"    is  Under    detail-control    management    as    little 

probablv    not    much    more    efficient     or     freer  «  possible  is  left  to  individual  judgment,  but 

from  e^ils  than  government  management,  but  the  movements  of  every  man,  every  piece  ot 

the  possibilities  of   individual  control  are   far  material  and   the  ex-penditure  of  every  dollar 

greater  than  those  of  community  control  and  ^'^     guided      according     to     a     prearranged 

must  be  realized  if  we  are  to  escape  the  latter.  scliedule. 

Competition  forbids  emplovers  doing  more  If  the  objection  is  made  that  guiding  every 
for  their  employes  than  their  competitors ;  move  men  make,  makes  machines  of  them,  de- 
rather  inclines  them  to  do  less,  so  that  if  re-  stroys  their  initiative,  the  answer  is  that  there 
forms  are  to  be  accomplished,  they  must  be  is  not  much  initiative  to  destroy  and  that  the 
accompanied  bv  greater  profits.  The  chief  in-  ''est  results  are  obtained  for  both  employer 
terest  the  employer  should  have  in  the  welfare  ^"ic'  employes  when  men  are  worked  like  ma- 
of  his  employes  is  to  enable  them  to  earn  chines  and  treated  like  men.  In  large  or- 
niore  than  his  competitors'  emploves  are  able  ganizations  they  are  more  likely  to  be  treated 
to  earn.  All  other  interests  are  incidental  and  'ike  machines  and  allowed  to  work  as  their 
will  be  largely  taken  care  of  bv  the  emploves  own  individual  fancy  dictates, 
themselves  if'thev  have  the  money  with 'which  Most  men  are  actuated  by  the  fear  of  losing 
to  do  it.  It  is  the  instinctive  desire  of  every  the  job  they  have  and  by  the  hope  for  a  bet- 
employer  to  promote  the  welfare  of  his  em-  ter  job  or  better  pay.  It  is  a  much  more  com- 
ploves  to  the  fullest  possible  extent  as  long  as  fortable  feeling  to  a  man  to  know  that  when 
it  does  not  interfere  with  his  profits,  "His  he  lias  accomplished  definitely  prescribed  re- 
philanthropy  and  good  will  do  not  extend  suits  his  work  is  entirely  satisfactory,  rather 
much  beyoiid  this.  than  that,  no  matter  what  he  accomplishes,  his 

Maxim'um  output,  lowest  cost  of  production  employer,   in  his  ignorance,  may   feel  that  he 

and    highest      wages     can     be      accomplished  ought  to  have  done  more. 

through  the  accurate  knowledge  of  what  every  It  is  also  a  satisfaction  to  him  to  know 
detail  of  the  business  actually  is,  the  deter-  t'l^t  his  employer  knows  beyond  question  he  is 
mination  of  what  it  should  be  and  the  bring-  <ts  good  or  better  than  his  fellow  workman, 
ing  of  the  actual  to  the  standard  and  keeping  Moreover  his  employer  has  a  feeling  of  se- 
it  there,  Eyery  man  is  capable  of  a  reason-  curity  in  that  he  is  able  to  deal  justly  with 
able  maximum  output,  every  dollar  spent  is  each  individual  through  his  records  rather 
capable  of  a  maximum  return  and  when  the  I'l^n  through  the  more  or  less  prejudiced  opm- 
maximum  results  are  reached,  the  efficiency  is  '""s  of  subordinate  officiaJs. 
one  hundred  per  cent.  The  higher  the  efti-  Not  the  least  asset  created  by  the  manage- 
ciencv,  the  lower  the  unit  cost  and  the  higher  "ie"t  which  has  accurate  record  of  the  indi- 
wages  the  employer  can  afford  to  pay  as  com-  vidual,  is  the  impression  made  upon  the  em- 
pared   with  competitors.                        '  ploye  that  the   highest   officials   know   of   him 

.\  small  concern  managed  by  a  man  of  abil-  personally:  that  he  is  less  subject  to  the  wdiims 
itv  is  likely  to  be  fairly  efficient  because  most  '""I  prejudices  of  his  immediate  superior  and 
of  the  details  can  be  kept  under  his  personal  that  he  is  recognized  as  an  essential  part  of 
observation.  As  the  business  grows  it  be-  t^^  organization,  which  arouses  an  enthusiasm 
comes  necessary  for  him  to  leave  it  more  or  that  cannot  be  too  highly  valued, 
less  to  his  suboVdinates,  In  proportion  as  the  The  treatment  of  men  like  machines  by 
dealing  with  them  as  a  class  and  treating  .eood 

♦Extracts  from  a  paper  by  David  Van  Alstyne,  and    bad   more   or   less   alike,    creates    indiffer- 

Vice-President    Allis-Chalmers    Co,.    Milwaukee,  dee  and  antagonism,  and  is  the  necessary  rc- 

Wis,,    jjresented    before    the    Congress    of    Terli-  ,  ,,        ,,,                   ^'         i                           ^              ' 

nology  at  the  Fiftieth  Anniversary  of  the  Grant-  suit  with  conventional  management, 

iiig  of  the  Charter  of  the  Massachusetts  Institute  The  organization  created  by  this  control  of 

of  Technology.  details    is    of   vastly   greater   importance   than 

the    facilities    or    equipment.      The     good    or- 
ganization will  obtain  good  results  with  poor 

equipment,  but  the  poor  organization  will  ob- 

No.  14,     Span,  '•'''!    POOT    results   no   matter    how-     good     the 

12.           120  e(|uipment  may  be, 

26.1          ifti  Alanagement    through    control      of      details 

g']--         ^!J]|  lakes    advantage    of   the    fact    that     few    men 

96              '7,-,  I<n<nv    how   to   work  efficiently    and    few    em- 

2SS            , , .  ployers  know  definitely  what  they  should  ex- 
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pL-ct  of  tlieir  eiiiplu}  cs  or  their  moiie)'  other- 
wise   expended. 

Some  employes  take  advantage  of  the  ig- 
norance of  their  employers  by  doing  even  less 
than  they  know  they  could  do.  Time  and  ma- 
terial are  wasted  m  an  infinite  number  of 
ways  and  the  efficiency  is  limited  to  the  per- 
sonal attention  of  those  who  are  in  charge  and 
able  to  give  to  the  comparatively  few  details 
coming  under  their  notice.  Under  conven- 
tional management  the  foreman,  or  man  im- 
mediately in  charge,  has  a  fair  technical 
knowledge  but  usually  little  organizing  abil- 
ity. The  multitude  of  details  uiuler  his  juris- 
diction receive  his  attention  a  few  at  a  time, 
the  others  drifting  along,  according  to  the 
fancy  of  the  individuals  liandling  them.  The 
few  details  receiving  the  attention  of  the  fore- 
man are  brought  up  to  a  standard  proportion- 
ate to  his  skill  and  knowledge,  and  begin  to 
drop  again  as  soon  as  he  returns  his  atten- 
tion to  some  of  the  other  details.  The  result 
is  to  confine  attention  chiefly  to  those  details 
which  seem  of  most  importance  and  to  let  the 
rest  drift  along  as  they  will.  Hence,  average 
output  per  dollar  expended  for  labor  and  ma- 
terial is  small  and  must  continue  so  as  long 
as  so  much  depends  upon  the  efforts  of  one 
man. 

Under  detail  management  an  investigation 
of  the  possibilities  of  each  operation  and  each 
jiound  or  foot  of  material  is  made  and  ;i 
standard  set  per  unit  of  output.  These  inves- 
tigations are  made  and  tlie  standards  set  by 
experts,  each  in  his  own  line.  Records  giving 
a  continuous  comparison  of  each  detail  of 
labor  and  material  with  its  standard  indicate 
whicli  are  satisfactory  and  which  need  atten- 
tion. The  value  of  establishing  a  standard  or 
measuring  stick  for  every  detail  cannot  be 
overestimated.  It  not  only  gives  the  man- 
ager a  feeling  of  security  in  his  knowledge 
as  to  exactly  how-  his  affairs  stand  and  as  to 
what  needs  his  concentrated  attention,  but  also 
gives  his  subordinates  something  dehnite  to 
work  for  and  arouses  their  enthusiasm,  espe- 
cially when  e.xtra  pay  is  given  for  reaching 
the  standard. 

Men  do  not  object  to  hard  work  if  they  are 
well  paid  and  contented,  and  the  harder  they 
work  within  reasonable  limits,  the  more  con- 
tented they  are. 

It  is  not  sufficient  to  know  that  high  speed 
steel  can  ctit  four  times  as  fast  as  carbon  steel 
or  that  one  make  of  file  is  seven  times  as  good 
as  another.  It  is  of  much  greater  importance 
to  know  that  high  speed  steel  does  cut  four 
times  as  fast  as  carbon  steel  and  that  the  good 
file  does  all  that  it  is  capable  of.  and  that  they 
continue  to  do  so  as  long  as  they  are  used. 

It  may  seem  that  the  e.xpense  of  such  de- 
tails will  not  be  justified  by  the  results,  but 
this  argument  is  not  used  very  long  after  the 
effort  is  made.  The  results  are  usually  be- 
yond expectation  and  the  returns  frequently 
as  high  as  1,000  per  cent  on  the  investment 
necessary  to  obtain  them.  It  is  probable  that 
the  profits  of  the  average  railroad  or  manu- 
facturing concern  can  be  increased  from  '2'i  to 
100  per  cent. 

The  fundamental  principles  in  reaching  high 
efficiency  are  : 

1st.  Records. — -\n  accurate  record  of  each 
detail,  or  group  of  details,  of  labor  and  ma- 
terial. .-X  record  should  lie  looked  upon  as  a 
working  tool  and  its  value  measured  by  its 
capacit.v  for  producing  lower  cost  and  greater 
output. 

2i}d.  .Standardized  Conditions. — This  in- 
volves putting  the  equipment  into  such  con- 
dition as  will  make  maximum  output  and  most 
economical   operation   possible. 

$rd.  Standardized  Quality. — The  determina- 
tion of  a  standard  of  quality  of  output  or  ef- 
ficiencv  of  service  below  which  it  is  not  per- 
missible to  go,  is  necessary  because  efforts  to 
reduce  cost  and  increase  output  may  result  in 
lowering  the  quality  unless  systematically  pre- 
vented, 

4th.  lit  find  out  what  is  to  he  done  and 
ho-di  to  do  it. — This  involves  stripping  the 
work  of  all  unnecessary  refinement,  finish, 
material  and  operations,  bearing  in  mind  that 
what  is  worth  doing  at  all  is  wortli  doing  well 
enough   for  its  purpose  and   not   a  bit  better. 


and  then  determining  the  simplest  and  quick- 
est metliod  of  doing  it  with  the  facilities  at 
hand  and  establishing  a  time  or  cost   limit. 

jlh.  li'riltcn  instructions  as  to  the  standard 
method  of  rcacliing  the  required  time  or  cost. 
— Sucli  instructions  constitute  a  text-book  of 
the  business  and  are  not  to  be  deviated  from. 
Employes  should  be  constantly  checked  on 
their  knowledge  and  close  observance  of  in- 
structions; otlierwise  the  instructions  are 
rarely  fully  understood  and  are  quickly  for- 
gotten or  ignored. 

6tli.  Constant  comparison  of  actual  perlorm- 
ance  with  standard  to  see  that  the  actual 
reaches  the  standard  and  continues  tliere. — 
It  is  not  essential  that  allowances,  standards 
or  ideals  should  be  ultimate  or  represent  the 
highest  state  of  the  art;  in  fact  such  stand- 
ards may  appear  to  be  so  hopelessly  impossi- 
ble of  atainment  as  to  be  undesiralde  for 
present  purposes.  The  standard  should  be  set 
as  far  ahead  of  present  practice  as  is  prac- 
ticable. The  ideals  of  today  arc  the  only  ones 
we  are  immediately  interested  in  reaching 
though  they  may  be  the  jiractice  of  tomorrow 
and  it  then  becomes  necessary  t^  set  up  ne.v 
ideals. 

The  essential  thing  is  to  see  that  whatever 
ideals  are  set  are  reached,  and  that,  as  long 
as  the}'  are  not  changed,  there  shall  be  ii'^ 
falling  away  from  them. 

This  is  the  principle  which  is  most  neglected 
by  managers  and  at  which  usual  management 
fails.  It  is  easy  ti'  establish  rules  and  stand- 
ards, but  it  is  not  easy  to  have  them  lived 
up  to  continuously.  Unless  the  organization 
provides  for  comparing  in  detail  what  is  done 
with  what  should  lie  done,  with  mathemat- 
ical accuracy,  a  high  efficiency  cannot  be 
maintained.  It  is  a  common  experience  for  a 
concern  to  reach  a  good  efficiency  during  dull 
business  and  to  drop  to  a  low  efficiency  dur- 
ing heavy  business  because  the  management 
has  so  little  control  over  details. 

For  those  who  have  the  courage  to  break 
away  from  some  of  the  old  traditions  and  con- 
ventional methods,  there  is  an  unlimited  field. 
The  difficulties  are  great,  but  the  possibilities 
are  greater.  The  results  are  conspicuousI\- 
good. 

It  is  strange  but  true  that  it  should  lie  dilfi- 
cult  to  persuade  the  owners  of  a  property  t" 
■accept  greater  profits  with  small  investment. 
It  is  equally  true  that  the  scientific  niana.ger 
will  find  it  more  difficult  to  educate  bis  su- 
periors than  bis  inferiors.  Plain  facts  con- 
nected with  the  business  do  not  count  for 
much  against  fixed  opinions.  A  proposition  to 
invest  one  dollar  to  save  ten  is  frequently  less 
attractive  than  a  proposition  to  invest  ten  dol- 
lars to  save  one,  because  it  is  unconventicjiial. 
Most  men  seem  to  have  a  genius  for  seeing 
things  as  they  want  to  see  them ;  not  as  they 
are;  and  for  fi.xing  their  attention  on  non- 
essentials. 

To  make  real  progress,  such  ch.iracteristics 
must  be  overcome:  and  the  one  and  only  wa>' 
it  can  be  done  is  to  show  how  much  more 
profitable  is  a  policy  based  on  scientifically  ac- 
curate knowledge. 

The  science  of  management  is  in  a  very  un- 
developed state,  but  progress  is  lieing  made 
and  another  generation  or  two  will  look  back 
upon  the  methods  of  today  as  exceedingly 
crude. 

.\ssumin.g  that  detail-control  will  produce 
and  maintain  maximum  output,  belter  qualit\'. 
lowest  cost,  higher  wages  and  contented  em- 
ployes and  that,  as  a  consequence,  it  meets 
with  the  approval  and  support  of  e  mployers. 
wdiat  results  may  be  justified  in  looking  for 
an  amelioration  of  some  of  the  social 
evils  which  exist  today,  chief  of  which  arc 
the  extremes  of  wealth  and  poverty? 

It  is  true  that  when  all  concerns  in  the 
same  business  are  equally  well  managed,  no 
one  of  them  will  have  any  advantage  and  the 
same  competitive  conditions  will  exist  as  be- 
fore: but  the  next  step  forward  will  be  from 
a   higher  plane. 


The  greater  number  of  factories  in  Germany 
now  use  acetvlene  for  welding  in  preference  to 
hydrogen.  This  is  due  to  the  fact  that  it  re- 
fpiires  fn.<in  three  to  five  times  as  much  hydro- 
gen ;is  acetylene  to  do  a  given  piece  of  work. 


Some    Mistakes   and    Mishaps    in    De- 
signing   and    Constructing    Foun- 
dations for  Bridge  Piers. '■' 

111  presenting  this  subject  it  is  not  the 
writer's  ,  intention  to  deal  exhaustively  with 
the  matter  in  hand,  but  rather  to  pick  out 
enough  important  constructions  to  clearly  il- 
lustrate the  more  important  of  the  writer's 
experiences  and  mistakes,  and  how  they  were 
met  and  dealt  with  in  their  solution. 

Tlie  Ohio  Rii'er  Bridge.— T\\c  lirst  con- 
struction considered  will  lie  the  Ohio  River 
Bridge,  a  hi,ghway  bridge  acros.;  the  Ohio 
River,  24  miles  from  Pittsburg,  Pa.,  con- 
necting the  Boroughs  of  Rochester  and  Mon- 
aca.  This  bridge  was  built  in  ISO.")-?.  The 
structure  is  of  the  suspension  type  and  con- 
sists of  one  22-ft.  roadway,  one  (i-ft.  sidewalk 
in  the  clear,  and  two  street  car  tracks;  the 
total  length  is  2.240  ft.  made  up  of  a  channel 
span,  800  ft.,  two  suspended  arms  400  and  41(5 
ft.   each,   and   824   ft.   of   viaduct. 

The  Rochester  abutment  and  pedestals  are 
of  ordinary  construction,  artificial  anchorages 
had  to  be  provided,  and  two  channel  piers 
built  in  the  Ohio  River.  The  anchorage  on 
the  Rochester  side  was  4ii  ft.  long,  36  ft. 
wide  and  28  ft.  deep,  the  excavation  being 
carried  down  to  firm  gravel,  21  ft.  below  the 
ground  line.  The  anchorage,  built  of  the 
-anie  dimensions,  on  the  opposite,  or  Monaca 
side,  was  on  top  of  the  .gravel  bank.  On  ac- 
count of  the*  une(|ual  bank  pressure  a  trian- 
gular nose,  \'t  ft.  on  the  base,  extending  across 
the  face  was  added  to  the  rectangular  anchor- 
a.ge.  wdiich  rested  on  compact  gravel  founda- 
tion. The  two  channel  piers  arc  composed  of 
Beaver  Valley  sandstone  shell  and  concrete, 
centers,  supported   on   pile   foundations. 

The  usual  method  of  river  pier  consfructror» 
up  until  this  time  was  to  dredge  out  the  river 
at  the  proposed  pier  location  from  (!  to  12  ft. 
below  the  bed  of  the  river  to  hard  gravely 
construct  a  timber  grillage  of  12.\12  in.  lun>- 
ber,  laid  on  courses  at  right  angles,  of  desired 
width  and  length,  and  built  up  in  thicknesses 
varying  from  4  to  8  ft.  of  solid  timber.  On 
top  of  the  last  course  of  timber  3-in.  plank 
were  firmly  spiked,  and  calked,  and  upon  this 
deck  an  open  caisson  or  box  was  built  and 
made  water  tight,  in  which  the  masonry  for 
the  pier  was  placed.  Usually  a  timber  grill- 
a,ge  complete  and  ready  for  the  masonry 
floated  at  the  level  of  the  top  courses,  or  if 
built  of  hemlock,  from  1  to  2  ft.  out  of  the 
water,  and,  as  Beaver  sandstone  weighs  about 
140  lbs.  cu.  ft.,  and  fresh  river  water  ^2%  lbs. 
per  cu.  ft.,  an  even  course  of  2-ft.  stone 
would  sink  the  grillage  nearly  4  ft  if  the  cais- 
son were  filled  solid  with  masonry,  which  is 
never  done  with  masonry  construction,  as  it 
would  not  permit  of  pointing  the  masonry  af- 
terwards. As  it  was  impossible  to  <Ired.ge  out 
the  foundation  footing  perfectly  level,  the 
writer  never  succeeded  in  landing  a  grillage 
foundation  level,  and  if  a  list  developed  be- 
fore the  top  of  the  masonry  was  above  Pool 
Full,  or  low  water,  as  the  case  might  be,  it 
was  built  out  under  water,  and  if  otherwise  it 
was  built  out  gradually  above  water  level, 
but  the  list  at  the  water  level  was  there,  un- 
avoidable,   unmechanical    and    an    eye-sore. 

These  and  many  other  similar  conditions, 
inupled  with  the  fact  that  an  uneven  settlement 
in  a  suspension  bridge  must  not  be  allowed, 
led  the  author  to  adopt  piles  instead  of  a 
gravel  foundation,  and  a  substantial  concrete 
center  instead  of  the  common  practice  of  cut 
stone  ashlar  for  the  face  and  stone  and  spalls 
for  backing  in  the  center  of  m;isonry  pier 
construction.  .\s  it  bad  been  my  previous 
practice  in  the  erection  of  bridges  to  load 
selected  piles  to  ')0  tons,  or  over,  without  de- 
tecting weakness,  it  was  then  considered 
good  practice  in  construction  of  brid.ge  fonn- 
ilations  to  load  selected  piles  practically  one- 
half  that  anionnt.  so  do  not  be  snrpriseti 
when  vou  learn  that  the  load  per  mile  for  the 
110  piles  in  the  channel  pier  of  the  Ohio 
River    Bridge    is    .MfOOO    lbs.     for    the    dead 
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load   alone,   and   (iS.iMiii   Ihs.   per   pile    tor    the 
combined   moving   and   static   load. 

The  piles  were  selected  white  oak  and  pis- 
nut,  15  to  18  ins.  in  diameter  at  the  top.  not 
less  than  !i  ins.  at  the  bottom,  straight  and 
sound ;  the  driving  was  in  compact  gravel 
and  the  distance  driven  to  cut-otT  averaged 
about  \2  ft.  No  unusual  difficulties  were  en- 
countered  in   constructing   these    two   piers. 

The  contract  for  the  substructure  was  let 
in  the  autumn  of  1805.  The  materials  speci- 
fied were  as  follows:  Stone:  Beaver  Valle.v 
standstone ;  cement:  Hoffman  brand  of  New 
York  Rosendale ;  mortar :  1 :2 ;  concrete : 
1:2:4    (broken  stone). 

Work  was  not  started  on  the  Rochester 
anchorage  until  fall,  and  owing  to  bad  win- 
ter weather  prevailin.g  when  the  contractor 
was  read.v  to  begin  concreting  for  the  anchor- 
age an  American  Portland  ccinent  was  sug- 
gested, and,  after  considerable  misgivings, 
the  N'ulcanite  Portland  cement  was  selected, 
a  new  .\mcrican  cement  of  vniknown  and  un- 
tried qualities ;  the  first  car  shipped  into  this 
section  was  delivered  at  Rochester  and  put 
into  the  Rochester  anchora.ge,  mixed  1  :'1  :(l, 
and  the  upper  half  finished  with  \'nlcanite 
cement.  About  the  same  time  the  Monaca 
anchorage  was  started  and  the  lower  half 
constructed  of  concrete  using  Vulcanite  ce- 
ment, but  about  the  first  of  March  the 
weather  was  considered  warm  enough  to 
change  back  to  the  specifications  and  conse- 
quently the  upper  half  was  finished  with 
Hoffman  cement,  .\pril.  May  and  most  of 
June  were  cold,  wet  months.  The  cement  in 
the  anchorage  on  the  Monaca  side,  after  tak- 
ing its  initial  set,  refused  to  harden  during 
the  month  of  April.  The  Board  of  Directors 
ordered  it  removed,  and  the  author  refused  to 
do  so.  claimin.g  the  concrete  was  well  mi.xed, 
put  in  according  to  specifications  and  would 
harden  in  process  of  time.  The  contractor 
for  the  superstructure  would  not  need  tliis 
anchorage  before  July  or  August  and  the 
removal  of  the  concrete  involved  considerable 
money.  The  author's  resignation  was  de- 
manded and  all  kinds  of  trouble  developed, 
but  after  about  six  weeks  of  the  most  miser- 
able experience  of  his  life  there  were  a  few 
warm  days  and  nights  the  latter  part  of 
June,  and  before  any  of  us  knew  it,  the  con- 
crete in  the  Monaca  anchorage  had  hardened 
up  and  all  hard  feelings  were  history. 

In  February,  1897,  the  bridge  was  turned 
over  to  travel,  and  on  the  21st  there  was  a 
29-ft.  flood  in  the  Ohio  River,  which  scoured 
under  the  upper  half  of  the  channel  pier  on 
the  Rochester  side  to  the  extent  of  9  ft. 
below  the  cut-off.  or  9  ft.  below  the  bottom 
of  the  timber  grillage,  and  deposited  the 
gravel  scoured  out  just  below  the  lower  end 
of  the  pier.  This  alarming  condition  of  af- 
fairs was  not  known  until  after  the  flood  had 
gone  down  and  the  bar  thus  formed  below 
the  pier  showed  above  the  water.  The  au- 
thor was  called  to  inspect  the  pier  and  a  half 
hour  spent  in  making  soundings  revealed  the 
fact  that  above  the  upper  half  of  this  pier  the 
river  had  scoured  to  the  depth  of  9  ft.  below 
the  cut-off,  and  at  a  point  where  the  piles  were 
only  driven,  on  the  average,  12  ft.  below  the 
cut-off.  Fortunately  several  scows  loaded 
with  gravel  were  tied  up  at  the  Rochester 
wharf,  which  were  immediately  dumped  in 
front  of  and  around  the  upper  half  of  the 
pier  where  the  scour  had  taken  place,  other 
scows  of  gravel  were  brought  from  Pitts- 
burg, and.  after  the  hole  had  been  filled  up, 
level  with  the  bottom  of  the  river,  small 
boulders  were  placed  as  evenly  as  possible 
around  the  nose,  and  upper  sides  of  tbe  pier. 
No  further  trouble  has  been  experienced, 
neither  has.  there  been  any  settlement  de- 
tected or  the  slightest  crack  developed  in  the 
joints  of  the  masonry.  The  company  had 
been  urged  to  place  rip-rap  around  the  piers 
the  fall  before,  but  felt  it  was  a  waste  of 
money.  It  may  be  noted  that  the  low  water 
line  is  18  ins.  below  tbe  top  of  tbe  timber 
grilla.ge  on  the  pier  on  the  Monaca  side  of 
the  channel.  This  was  done  simply  to  save 
money,  and  with  tbe  full  knowledge  that 
the  underflow  from  the  river  and  bank  were 
sufficient  at  all  times  to  keep  tlie  timber  grill- 
age under  water.     In  the  fall  of  189()  the  ex- 


trenu'  low  water  up  in  tlnit  ilate  was  es- 
tablished and  at  a  time  when  the  low  water 
was  18  ins.  below  the  top  of  the  timber  grill- 
:igo.  a  test  trench  It  ft.  deep  was  dug  out  to 
the  then  extreme  low  water  a  distance  of  150 
ft.  The  water  flowed  freely  out  of  tbe  ditch 
from  the  excavations  around  the  grillage,  but 
did  not  expose  the  top  of  the  timber. 

Diiniy  Bridge. — During  tbe  month  of  May 
1896,  Mr.  F.  E.  House,  chief  engineer  of 
the  Bessemer  &  Lake  Eric  R.  R.  turned  over 
to  the  author  the  complete  charge  of  design- 
ing and  constructing  the  substructure  of  the 
railroad  bridge  across  the  .\llegheny  River, 
near  Deimy  Station,  11  miles  from  Pitts- 
burg. This  crossing  is  for  a  single  track  rail- 
road, extending  from  bluff  to  blutl  of  the 
river  banks,  a  distance  of  :3,5.")2  ft.  and  as  tbe 
extreme  height  of  167  ft.  from  the  top  of  rail 
to  the  bottom  of  the  river  bed  in  the  center 
of  the  channel  span  demanded  the  best  of 
foundations,  test  holes  were  made  by  drill- 
ing near  the  location  of  each  river  |)ier,  and 
the    results    carefully    tabulated. 

If  ever  time  was  the  essence  of  a  contract, 
it  was  on  this  W'ork.  and  nothing  was  spared 
In  save  time.  It  was.  therefore,  thought  best 
to  rush  to  completion  the  two  piers  in  the 
river,  and  follow  up  with  the  two  shore  piers, 
and  the  one  on  Fourteen  Mile  Island.  The 
piers  were  located  as  follows:  Pier  No.  1  in 
a  corn  field ;  Pier  No.  2  in  the  back  chan- 
nel ;  Pier  No.  3  on  Fourteen  Mile  Island  : 
Pier  No.  4  in  the  river  near  Fourteen  Mile 
Island   shore;    Pier   No.  5  on  the   left   shore; 

Tbe  drill  holes  showed  the  following  for- 
mations: Pier  No.  1:  Rock  at  a  depth  of 
18  ft. ;  Pier  No.  2 :  Gravel  and  sand ;  Pier 
No.  3 :  Gravel  and  sand.  Rock  at  22  ft. ;  Pier 
No.  4 :  Gravel  and  sand ;  Pier  No.  5 :  Shale 
at  9   ft.   and  rock   at   16  ft. 

The  crib  style  of  construction  was  decided 
upon  around  piers  No.  2  and  No.  4.  the  deep- 
est water  being  at  No.  2,  where  there  was 
oidy  4  ft.  at  low  water.  It  was  also  de- 
cided, where  possible,  to  drive  ])iles.  cut  and 
capped  with  12.xl2-in.  oak  timbers,  concreted 
around  and  up  to  the  top  of  the  cap.  At 
piers  Nos.  1,  3,  and  5.  where  rock  was  e.x- 
pected,  excavation  was  to  be  carried  down 
to  the  rock. 

Pier  No.  2  was  started  first  and  com- 
pleted during  the  spring  of  1897  and  while 
preparations  for  No.  4  were  being  made,  ex- 
cavations for  No.  3  were  started,  and,  to 
everyone's  surprise,  cemented  or  hardpan, 
gravel  was  met  with  under  21  ft.  of  soft 
loamy  sand  and  gravel.  A  jumper  drill  hole 
showed  the  formation  to  be  over  8  ft.  thick, 
and  No.  3  pier.  87  ft.  high,  was  built  on 
this  foundation,  without  a  sign  of  settlement. 
Pier  No.  4  followed  No.  3.  and  was  built 
during  the  same  winter.  1897.  At  one  time 
durin,g  the  latter  part  of  January  some  20  ft. 
of  No,  4  was  laid  in  weather  from  1°  to  7° 
lielow  zero,  with  the  outside  of  the  pier 
frozen  solid,  the  concrete  core  apparently  not 
taking  its  initial  set.  The  author  saw  an 
inch  pipe,  16  ft.  long,  pushed  by  hand  its  full 
length  into  the  mushy  concrete  in  the  cen- 
ter of  this  pier.  Something  had  to  be  done, 
and  no  one  knew  what  was  proper.  Vulcan- 
ite cement  was  specified,  and  the  tests  made 
.It  the  site  were  entirely  satisfactory.  It  was 
linally  decided  that  the  contractor  should 
cover  the  masonry  with  two  large  tarpaulins, 
;uid  turn  steam  under  them  during  the  night, 
and  see  if  thawing  out  the  masonry  shell 
would  help  matters.  By  morning  the  ma- 
sonry was  warm,  and  the  concrete  in  the  cen- 
ter iiad  started  to  harden  so  nicely  that  the 
steam  sweating  was  kept  up  24  hours  longer, 
when  work  was  started  again.  No  further 
trouble  of  this  nature  was  experienced  and 
when  it  came  to  pointing  the  masonry  the  fol- 
lowing summer,  it  was  found  that  the  mortar 
in  this  pier  could  not  be  removed  and  cleaned 
nut  as  easily  as  in  the  other  piers,  so  hard 
had   been   the   set. 

Excavation  for  i)ier  No,  1.  located  in  the 
corn  field  was  considered  as  simply  a  ques- 
tion of  digging  down  25  ft,  to  rock,  which 
showed  in  three  drill  boles  to  be  nearly  the 
same  elevation  on  each  shore,  and  was  veri- 
iied  in  exposed  rock  formation  on  the  east, 
or  left  bank  of  the  river.     Instead  of  finding 


rock  a  semi  quicksand  formation  was  met 
with  that  gave  all  kinds  of  trouble.  Finally 
280  piles  were  driven  in  the  hole  at  an  addi- 
tional cost  of  piles  and  extra  concrete  and 
masonry  amounting  to  a  large  sum  of  money. 
If  test  holes  had  not  been  drilled,  piles  would 
have  been  designed  for  every  foundation,  ex- 
cei)t  that  of  Pier  No.  5,  and  the  exception 
would  have  been  No.  3  on  hardpan.  This  is 
the  oidy  case  known  to  the  author  where  a 
hardpan  gravel  formation  has  been  met  with 
underlying  an  island  in  the  middle  of  a  river. 

The  error  was  in  not  having  test  holes 
drilled  at  distances  not  to  exceed  200  ft. 
:ip;irt  from  shore  to  shore.  At  drill  hole 
No.  1  and  4  the  rock  drilled  into  was,  no 
doubt,  one  of  the  many  granite  nigger  heads 
so  frequently  met  with  in  excavations  for 
No.  2  and  No.  4  piers,  deposited  there  during 
the  glacial   period. 

Port  Perry  Bridge. — On  the  last  day  of 
Jinie  1897,  the  organization  at  Denny  was 
moved  to  Port  Perry  on  the  Monongahela 
River,  14  miles  above  Pittsburg,  to  take  full 
charge  of  the  construction  of  the  foundations 
for  Carnegie's  Hot  Metal  Bridge,  connecting 
the  furnaces  at  Bessemer  with  the  Homestead 
and  Duquesne  mills.  Mr.  F.  E.  House,  chief 
engineer  of  the  Bessemer  &  Lake  Erie  R.  R., 
and  consulting  engineer  for  W.  H.  Smith, 
chief  engineer  of  the  Union  R.  R.,  decided 
that  test  holes  drilled  the  same  as  at  Denny 
were  quite  the  proper  thing,  and  the  author's 
instructions  were  to  proceed  and  put  down 
four  holes  all  in  the  river,  which,  as  antici- 
pated, showed  gravel  and  sand  formations. 
The  plans  approved  by  the  War  Department 
called  for  seven  piers.  The  first,  pier  No.  1, 
was  located  on  the  right  bank  of  the  river,  or 
the  Bessemer  side,  on  the  shore  line  46  ft. 
from  the  south  bound  track  of  the  P.  Mc.  & 
Y,  R,  R.,  and  pier  No.  7  on  a  sand  beach 
on  the  left  bank.  The  plans  and  specifica- 
tions called  for  a  pile  foundation,  cribbing, 
and  liack  fill  sufficient  to  set  the  masonry  be- 
low the  Pool  Full  line,  which  was  to  be  kept 
dry  at  least  .24  hours  before  allowing  the 
water  to  cover  it.  The  object  to  be  attained 
was  to  cut  the  piles  by  hand  at  the  desired 
elevations,  capping  them  and  concreting 
around  and  up  to  the  top  of  the  cap,  upon 
which   pier  masonry  would  be  laid. 

Pier  No.  1  was  excavated  and  the  hole  kept 
pumped  out.  Excavation  was  started  in  pier 
No.  7  at  tbe  same  time,  as  it  was  planned  to 
get  the  foundation  in  and  up  to  the  top  of 
the  ground  while  dredging,  pile  driving,  and 
cribbing  were  progressing  on  the  river  piers. 

Pier  No.  6  was  gotten  ready  first,  and  an 
attempt  made  to  pump  it  out  without  results. 
On  account  of  the  double  Wakefield  sheeting 
leaking,  gravel  and  sand  were  dredged  and 
deposited  up  and  around  the  outside  of  the 
sheeting,  first  to  a  depth  of  9  ft.  and  later  to 
Pool  Full,  a  depth  of  18  ft.,  and  with  pumps 
of  a  capacity  of  16,000  gals,  per  niin..  running 
for  hours,  the  water  in  the  inside  of  the  crib 
could  be  lowerer  only  2  ft.  .below  Pool  Full. 
Beautifully  filtered  water  boiled  up  through 
the  gravel  formation  of  the  bottom.  An  at- 
tempt was  then  made  to  seal  the  bottom  by 
depositing  a  few  feet  of  concrete  (deposited 
through  a  pipe  lowered  down  to  the  bottom 
of  the  hole  and  moved  about  by  a  driver), 
expecting  to  place  about  2  ft.  of  concrete 
evenly  over  the  w-hole  bottom.  It  was  dis- 
covered at  once  the  concrete  lowered  through 
a  pipe  washed  sufficiently  to  allow  the  ce- 
ment, sand  and  gravel  to  segregate,  and  the 
results  were  so  poor  that  the  attempt  to  seal 
the  bottom  was  abandoned.  Pier  No.  6  was 
abandoned  and  piles  for  No.  5  driven,  cut  ofif 
nnder  water  by  power,  concrete  lowered  and 
idaced  around  the  piles  by  marine  bucket,  and 
the  concreting  pushed  night  and  day.  All 
unevenness  of  the  concrete  above  the  tops  of 
the  piles  was  leveled  off  by  dragging  a  heavy 
I-beam  across  tbe  concrete  while  green,  and 
as  soon  as  it  had  hardened,  a  timber  grilla,ge 
was  sunk  upon  this  foundation,  and  the  ma- 
sonry brought  up  to  Pool  Full,  by  means  of 
open  caisson  with  such  good  results  that  it 
was  decided  to  construct  all  the  piers,  wliolly 
within  the  river  by  this  method.  The  sheet- 
ing and  filling  on  the  lower  half  of  No.  6 
was  removed,  and  piles  driven,  cut  and  con- 
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crcted  the  same  as  \o.  o.  and  afterward  a 
caisson  was  floated  into  position  and  sunk  as 
m  tlie  case  of  No.  5,  No.  4  and  No.  2. 

It  had  been  the  practice  in  constructing  a 
grillage  to  first  use  12xl2-in.  white  pine  tim- 
liers,  later  hemlock  throughout.  The  great 
weight  of  the  masonry,  steel  work  and  mov- 
ing load  concentrated  on  tops  of  the  piles  fre- 
(luently  caused  an  uneven  crushing  of  the  bot- 
tom timbers  of  a  grillage  with  the  result  that 
this  uneven  settlement  either  developed 
cracks  m  the  body  nf  the  masonry  or  a  list 
in  the  whole  pier,  which  had  to  be  built  out. 
It  occurred  to  me  tliat  the  crushing  of  the 
soft  timbers  of  the  grillage  over  the  top  of  a 
hardwood  pile  could  be  overcome  bv  adopting 
the  plan  of  using  12xl2-in.  oak  timbers  for 
the  first  or  bottom  course  of  the  grillage, 
which   completely   corrected   the   trouble. 

It  had  been  customary  up  until  this  time  to 
mi.x  concrete  so  dry  that  it  required  hard 
tampmg  to  bring  water  to  the  surface,  but  on 
No.  4  the  mix  was  made  sufiicientlv  wet  to 
flow,  and  disturbed  the  cement  manufacturer 
to  such  an  extent  that  threats  were  made  that 
shipments  would  be  stopped  if  such  abuse 
was  not  immediately  corrected.  The  discus- 
sion grew  so  warm  that  it  was  decided  that 
it  would  be  tried  out  in  the  following  man- 
ner. For  a  distance  of  about  10  ft.  above 
Pool  Full  in  pier  No.  r,.  the  concrete  in  the 
center  of  the  pier  was  mixed  just  wet  enough 
to  show  water  on  the  surface  after  ramming, 
and  in  No.  4  the  concrete  for  an  equal  dis- 
tance above  Pool  Full  was  mixed  so 
wet  it  flowed  and  would  not  support 
the  weight  of  a  man.  These  two 
piers  were  tlien  allowed  to  season  for  about 
two  weeks,  and  the  agent  for  the  Portland 
cement  invited  to  come  from  Philadelphia  to 
Pittsburg  and  decide  for  himself.  His  de- 
cision was  "Well,  Ihis  is  astounding."  He 
had  seen  the  cement  go  into  pier  No.  4,  had 
marked  the  work  and  knew  there  had  been  no 
deception. 

The  condition  of  the  concrete  in  No.  4 
was  bv  far  superior  to  that  in  No.  r,.  .\part 
from  the  fact  that  there  could  be  no  voids  in 
concrete  mixe<l  so  wet  it  had  required  no 
labor  for  tamping,  usually  two  men  to  each 
pier  under  construction,  and  it  was  just  that 
much  cheaper  to  the  contractor,  an  item  that 
11(1  engineer  must  allow  himself  to  neglect, 
which  is  always  due  the  contractor,  and 
which  if  willfully  refused  reflects  cowardice 
and  dishonesty  on  the  part  of  the  engineer. 
.MI    concrete    thereafter    was    mixed    wet. 

()nc  morning,  altir  .\"o  1  had  been  car- 
ried up  to  an  elevation  about  1-",  ft.  above 
Pool  Full,  great  fissures  and  cracks  extended 
diagonally  across  the  top  of  the  pier,  and 
down  each  side  to  water's  edge,  opening  a 
few  joints,  but  in  most  cases  breaking  the 
stone,  plainly  showing  the  pier  had  broken  its 
back.  There  was  nothing  to  do  but  to  re- 
move the  stone  and  concrete,  float  the  caisson 
and  send  a  diver  under  the  grillage  to  dis- 
cover the  cause  of  the  trouble."  When  it  came 
to  removing  the  concrete  that  had  been  put 
into  position  wet,  though  comparatively  green, 
it  had  to  be  dynamited,  .^s  soon  as  the  cais- 
son floated  the  grillage  about  2  ft.  a  diver 
was  sent  down,  and  reported  that  a  pile  had 
found  Its  way  under  the  grillage  just  before 
landing  same  on  the  piles,  and  that  it  was 
located  near  the  center  of  the  foundation. 
The  grillage  was  strong  enough  to  support 
the  masonry  until  the  full  weight  of  the  ma- 
sonry in  the  air  crushed  the  timbers  over 
the  pile.  The  contractor  had  his  diver  ex- 
amine the  condition  of  the  hole  and  piles  for 
No.  4  just  before  the  caisson  was  floated  into 
position,  and  the  laying  of  masonry  in  same 
started,  but  the  mistake  \v:i<  made  in  not 
sending  the  diver  down  again  just  before 
drawing  the  plugs  of  the  six  or  more  3-in. 
holes  in  the  sides  of  the  caisson  through 
which  the  water  is  allowed  to  flow  freely, 
and  in  a  few  minutes  sink  the  caisson  into 
position   on   the   piles. 

The  current  in  any  of  our  rivers  is  suffi- 
cient to  roll  submerge<l  timbers  into  the  holes 
dred.sed  out  for  such  fotmdations.  In  this 
case  it  was  one  of  the  contractor's  own  piles 
that    bad    .gotten    aw^ay,    sunk    and    was    prob- 


ably   washed    under    by    his    tow    boat,    which 
was   constantly   delivering  materials. 

The  design  for  pier  No.  7  called  for  20 
ft.  of  excavation.  After  about  12  ft.  was 
excavated  a  semi-quicksand  was  met  with 
that  proved  too  interesting  for  the  contractor. 
The  hole  inside  the  cribbing  was  20  ft.  wide 
by  84  ft.  long.  Repeated  efi'orts  were  made 
lo  pump  out  the  crip  sufficiently  to  enable  the 
excavation  to  proceed.  Quite  often  the  bot- 
tom would  be  exposed  for  a  few  minutes, 
only  to  have  the  water  boil  up  all  over  the 
liottom,  and  then  suddenly  stop,  only  to  break 
out  in  a  few  minutes  at  some  ot'he'-  point. 
The  problem  was  finally  solved  by  driving 
all  the  piles  for  this  pier  (176)  from  the  top. 
sheet  off  the  pier  into  four  equal  compart- 
ments, pump  out  one  at  a  time  suflicientiv  to 
complete  the  excavation,  cut  ofi'  the  piles, 
clean  up  the  rubbish,  cap  the  piles  and  con- 
crete up  to  the  top  of  the  caps,  and  in  this 
way  possession  of  the  pier  was  gained,  and 
the  balance  of  the  pier  completed  according 
to   the   ori,ginal    specifications. 

The  question  may  lie  quite  properly  asked, 
did  the  author  ever  have  any  river  masonry 
l)uilt  in  exact  accordance  with  his  plans  ani 
specifications,  the  answer  must  be  emphati- 
cally, No !  The  contractor  could  have  been 
forced  to  build  all  seven  piers  for  the  Port 
Perry  bridge  in  exact  accordance  with  the  plans 
and  specifications.  The  result  would  have  been 
that  a  fortune  would  have  been  sunk  in  tlie 
foundations.  The  commercial  value  to  the  rail- 
road company  would  not  have  been  any  greater, 
a  year  longer  would  have  been  required  to 
complete  the  liridge,  and  as  it  turned  out 
money  was  actually  saved  by  changing  the 
plans  .and  specifications  to  suit  tlie  conditions 
met  wuth  in  actual  construction,  for  it  was 
not  until  then  that  it  was  clearly  shown  that 
the  old  channel  was  close  up  along  the  left 
bank  of  the  river,  and  not  over  on  the  right 
side  where  the  Government  locks  arc  located. 
■Shallow  water  is  now  met  with  where  once 
there  was  a  chamiel  from  I'O  to  .30  ft.  wide. 
This  soft  fill  on  the  left  side  is  what  caused 
most  of  the  trouble.  There  is  no  denying 
that  the  author's  plans  were  also  at  fault  in 
specifying  such  foundations  so  long  before 
the  days  of  steel  sheet  piling. 

The  ori,ginally  desired  results  would  easily 
be  obtained  today  by  dredging  out  to  the  re- 
quired elevation,  driving  piles,  sawing  them 
ofi'  under  water,  and  then  driving  modern 
steel  sheet  pilin,g  around  the  piles  as  driven 
and  cut  ofif.  and  depositing  material  from  the 
bottom  of  the  river  around  the  outside  of 
the  steel  sheeting  up  to  Pool  Full,  and  finally 
placing  from  4  to  6  ft.  of  concrete  around  the 
|)iles  with  marine  bucket,  thereby  forming  the 
base,  or  first  footing  course  of  the  pier,  pump- 
ing out  the  water  in  the  inside  after  the  con- 
crete had  set  and  coinpleting  the  masonry 
with   ease  and   precision. 

Mosqyflvc  Bridge. — There  is  a  hard  sheet 
of  gravel  about  3  ft.  thick  in  the  bed  of  the 
Monongahela  River  for  a  distance  of  55 
miles  from  Pittsburg,  under  which  the  for- 
mations are  alternately  soft  and  hard  down 
to  rock.  In  the  Allegheny  River,  however, 
the  condition  of  the  river  bed  is  compact 
gravel  with  boulders  from  the  Ohio  River 
to  Oil  City,  133  miles.  There  is  a  decided 
ground  flow,  below  the  bed  of  the  river,  of 
hard  water,  due  to  the  many  beds  of  lime- 
stone throughout  the  len,gth  of  the  river,  to- 
gether with  frequent  indications  of  more  or 
less  extensive  deposits  of  solulile  silica,  which 
may  be  the  explanation  of  the  tendency  to- 
wards hard  pan  gravel  so  frequentlv  met 
with. 

.Mthougb  there  were  no  such  lieds  of  hard- 
pan  met  with  in  the  construction  of  the  sub- 
structure of  the  B.  R.  &  P.  R.  R.  bridge 
across  the  .-Mlegheny  River  at  Mo.sgrove.  55 
iniles  from  Pittsburg,  as  at  the  Denny  Bridge, 
it  is.  nevertheless,  interesting  to  re\-iew  the 
experiences  on  that  work,  especially  the  river 
pier    masonry. 

Excavation  for  pier  X'o.  2  was  started  in 
July  18fl8.  and  carried  down  11  ft.  below  the 
bed  of  the  river.  Sheetin.g  was  started,  but 
the  contractor  discovered  that  the  gravel  was 
literally    glued    together,    stopped    the    sheeting  • 


about  5  ft.  below  the  surface,  and  never  drove 
It  any   further. 

Although  the  excavation  was  carried  4  ft. 
below  the  bed  of  the  river  in  the  channel, 
there  was  scarcely  any  water  in  the  hole. 
During  the  driving  of  288  piles  for  this  foun- 
dation the  constant  jarring  never  sluffed  down 
any  of  the  G  ft.  of  exposed  gravel  on  the 
sides  and  ends.  This  cheese-like  condition 
and  action  of  a  gravely  loam  foundation,  out 
of  72  piers  built  within  a  radius  of  60  miles, 
from  Pittsburg,  stood  up  under  rough  treat- 
ment as  no  other  had.  You  will  also  note 
the  ground  flow  was  not  in  evidence.  .\t  pier 
No.  3  in  shallow  water  the  conditions  and  re- 
sults  were  the  same. 

Pier  No.  4  was  located  at  the  front  of  a 
rapid  riffle  in  two  feet  of  water  at  low  water 
stage.  A  rough  log  crib  was  built  around  the 
proposed  pier,  outside  of  which  piles  were 
driven  supporting  a  timber  frame  and  sheet- 
ing, all  back  filled  with  gravel  about  6  ft. 
above  the  bed  of  the  river.  No  trouble  vras 
experienced  in  keeping  the  water  pumped  out 
and  excavating  to  the  specified  depth  of  11  ft. 
below  the  bed  of  the  river,  and  notwithstand- 
ing the  gravel  removed  was  so  compact  and 
the  excavation  so  difficult,  the  chief  engineer 
ignored  good  advice  and  decided  to  have 
piles  driven  and  his  instructions  were  fol- 
lowed. The  piles  in  the  first  row  were  driven 
only  5  or  6  ft.,  the  driving  was  hard,  the 
piles  w-hen  released  from  the  leads  of  the 
pile  driver  would  not  stand  alone,  and  were 
actually  nailed  together,  and  braced  to  the 
cribbing  until  cut,  capped  and  concreted  level 
with  the  top  of  the  caps.  The  hard  pound- 
ing necessary  to  drive  the  first  row  of  piles 
so  shook  up  the  compact  gravel  that  the  bal- 
ance of  the  piles  drove  easier,  the  heaving  up 
of  the  .gravel  became  greater,  and  a  splendid 
foundation  was  converted  into  one  no  better, 
if  as  good.  Considerable  money  was  ex- 
pended for  piling  and  the  additional  concrete 
base  that  should  have  been  saved.  There  are 
times  in  one's  life  when  one  is  the  sledge  and 
gives  the  bidws,  there  are  also  times"  when 
one  is  the  ,in\il  and  nnist  gracefully  receive 
the   blows. 

I'liirticth  Street  Wall. — .^fter  completing  a 
wall  along  the  right  of  way  of  the  P.  McK. 
&  V.  R.  R.  and  by  the  Jones  &  Laughlin 
.Steel  Co,  double  storage  mill  at  30th  St., 
south  side,  and  while  foundations  were  being 
completed  for  expensive  machinery,  it  was 
decided  to  make  a  direct  connection  under 
the  retaining  wall,  the  main  line  tracks  of  the 
P.  McK.  &  Y.  R.  R.  and  their  Thirtieth  St. 
\ard  to  the  Monongahela  River  for  sewage 
.md   water. 

1  lu-re  was  nothing  out  of  the  ordinary  in 
laying  the  sewer  and  water  pipes  until  the  ex- 
cavation reached  the  inside,  or  mill  side,  of 
the  above  mentioned  masonry  wall,  when  a 
bed  of  black  sand  of  a  semi-quicksand  ten- 
dency was  met  with  that  was  too  soft  to  ex- 
civate  and  finally  flowed  so  freely  that  a  cen- 
trifugal pum|)  h.-uidled  it  like  so  much  muddy 
water.  The  contractor  was  warned  against 
removing  this  soft  sand,  but  remarked  that 
he  was  responsible  for  the  integrity  of  the 
w.all,  foundations,  etc.,  and  if  they  were 
d.amaged  he  would  make  them  good.  Addi- 
tional centrifugal  pumps  were  connected  up, 
and.  after  pumping  out  sand  and  water  for 
about  48  hours,  the  wall  and  foundations  for 
;i  radius  of  about  50  ft.  all  slowly  settled 
about  3  ft.  .\n  expense  of  not  over  $100  in 
driving  3-in.  plank  sheeting  would  have  saved 
the  contractor  several  thousand  dollars.  This 
case  is  especially  inferestin.g  in  pointing  out 
to  the  younger  engineers  the  impossibility  of 
specifving  with  .absolute  certainty  what  mate- 
rial will  be  met  with  in  construction  of  sub- 
structures. Here  was  a  case  where  the  au- 
thor had  been  several  years  personally  flesign- 
ing  and  looking  after  all  kinds  of'  founda- 
tions, some  of  them  massive,  all  around  this 
site.  and.  yet.  at  the  least  expected  place  a 
bed  of  semi-quicksand  was  met  with,  that 
w-ith  the  addition  of  water  was  actually  made 
soft  enough  to  remove  by  centrifugal  pumps. 
Vesta  Cool  Cniiifany  Works. — The  rapidly 
increasing  demand  for  blast  furnace  coke 
necessitated  the  Jones  &  Laughlin  Steel  Co. 
opening  up   \'esta   Mine   No,   4   on   such  lines 


470 


ENGINEERING-CONTRACTING 


\'..l  xxw. 


](', 


of  permanent  construction  anil  capacity  of 
output  as  had  never  before  been  nttcniptcd  in 
this  country.  Everything  was  built  to  last 
forever  and  then  some.  The  main  entrance 
was  two  miles  from  the  river  front.  ,  Apart 
from  one  slight  curve  it  was  an  air  line  of 
tunnels,  bridges  and  viaducts.  The  experi- 
ences with  small  foundations,  slips,  creeping 
hills,  broken  roofs  in  old  workinj;s,  etc.,  met 
with  in  these  two  miles,  was  sufficient  in  it- 
self for  a  paper,  but  as  your  attention  has 
been  confined  principally  to  river  pier  con- 
struction, it  will-  be  confined  in  this  case  to 
the  river  pier  at  the  tipple  for  crushing  and 
loading  the  coal  into  barges  ready  for  tow- 
ing to  the  works  in  Pittsburg.  This  pier  is 
situated  on  the  left  bank  of  the  Mononga- 
hela  River  at  California.  Pa.,  50  miles  from 
Pittsburg. 

This  pier  designed  large  enough  on  top  to 
accommodate  engines,  crushers,  motors,  etc., 
besides  supporting  an  elaborate  steel  tipple, 
which  required  a  pier  20  ft.  wide  by  60  ft. 
long  on  top,  with  the  river  face  smooth  and 
vertical,  and  the  first  offset  10  ft.  below  Pool 
Full  in  order  to  always  provide  ample  clear- 
ance for  floating  craft  fully  loaded.  In  order 
to  accommodate  the  maximum  number  of 
empty  and  loaded  barges,  the  pier  was  lo- 
cated on  dry  ground  wholly  within  the  shore 
line,  necessitating  cutting  into  the  slope.  The 
center  of  the  pier  was  located  100  ft.  from 
the  center  line  of  the  north  and  southbound 
tracks  of  the  P.  V.  &  C.  R.  R.,  and  the  cut- 
off of  the  pile  foundation  for  the  pier  54.8 
ft.  below  tlie  top  of  the  rail.  The  railroad 
tracks  were  34  ft.  above  Pool  Full  on  natural 
ground,  composed  of  sand  for  the  first  12  or 
15  ft.,  and  stratifications  of  clay  and  sand  to 
the  water  line,  a  bad  omen.  Every  con- 
tractor bidding  on  this  work  was  well  aware 
of  the  fact  that  trouble  could  safely  be  pre- 
dicted, as  it  was  a  shore  pier,  on  account  of 
the  geological  formation  and  because  the 
Pennsylvania  R.  R.  tracks  were  laid  on  the 
very  edge  of  the  bank,  with  a  sharp  curve 
towards  the  river,  and  a  bad  grade  at  this 
particular  point. 

The  company  had  even  invited  each  bidder 
to  estimate  on  a  V-shaped  permanent  pile 
fender  to  be  driven  on  the  slope  of  the 
river  bank.  Everything  went  smoothly  until 
the  dredging  was  nearly  completed,  when  the 
resident  engineer  saw  the  material  dredged 
out.  black  sand  and  gravel,  did  not  materially 
reduce  the  depth  of  the  hole ;  the  material 
was  flowing  in  as  fast  as  it  was  being  dredged 
out. 

The  Y-shaped  fefider  of  piles  had  been  put 
in  the  specifications  by  the  advice  of  the  au- 
thor with  the  full  belief  this  device  would  ef- 
fectually prevent  any  caving  away  of  the 
bank  while  putting  in  the  pier.  The  con- 
tractor was  to  assume  all  responsibility  in 
sinking  the  foundation  and  incorporate  in  his 
bid  any  additional  protection  he  saw  fit,  which 
was  written  in  both  the  specifications  and 
contract,  and  written  notice  given  at  the  time 
proposals  were  asked,  which  is  quite  the  ex- 
ception. 

It  was  perfectly  plain  the  dredge  had 
reached  a  dangerous  bed  of  semi-quicksand. 
The  contractor's  attention  was  promptly 
called  to  the  danger,  but  with  no  effect  and 
the  dredging  proceeded,  .-\bout  midnight  the 
second  day  following,  without  a  moment's 
warning,  the  dredge  boat  was  shot  half  way 
across  the  Monongahela  River.  The  whole 
bank,  slid  into  the  river,  four  gondolas  loaded 
with  stone  on  a  siding  back  of  the  pier  site 
were  buried  in  the  hole,  the  northbound,  main 
■  line,  track  was  gone,  the  southbound  track 
was  undermined,  sand,  stone,  gravel,  cement, 
timbers  and  tools  all  were  dumped  with  the 
gondolas  into  the  river. 

After  weeks  of  wrecking  and  dredging  out 
the  tangle,  together  with  great  loss  to  the 
contractor  in  time,  material  and  three  gon- 
dolas never  recovered,  double  sheeting  was 
driven  on  the  bank  side,  and  a  strong  frame- 
work of  piles,  timber  and  sheeting  was  placed 
on  the  two  ends  and  river  side.  The  site 
was  then  excavated  down  to  the  proper  depth, 
and  the  pier  completed  according  to  plans 
fully  six  months  after  it  would  have  been  had 
the    contrattor    driven    sheeting    around    the 


hole  and  acted  promptly  on  the  friendly  ad- 
vice given  him  when  the  flow  of  semi-quick- 
sanil  was  first  discovered.  Simply  because  he 
had  never  had  any  experience  of  bis  own  he 
would  not  listen  to  what  had  been  the  ex- 
jierience  of  others  under  like  circumstances. 
Fortunately  this  is  the  execution,  rather  than 
the   common    practice   of    contractors. 

Tilt-  Newell  Bridge. — The  habit  of  travel- 
ing, or  rather  the  cultivation  of  the  habit, 
was  never  better  illustrated  than  in  dividends 
from  the  construction  and  turning  over  to 
travel  on  July  4,  1005.  the  Newell  bridge 
across  the  Ohio  River,  connecting  the  Bor- 
ough of  East  Liverpool  with  the  bluff  on  the 
opposite  side  of  the  river. 

In  excavating  for  the  artificial  anchorage 
in  Liverpool,  hardpan  gravel  was  foimd  about 
5  ft.  above  the  elevation  intended  for  the 
bottom  of  the  foundation.  A  careful  exami- 
nation showed  this  formation  was  about  ■)  ft. 
thick,  extending  over  a  considerable  area. 
Concreting  was  started  from  the  top  of  the 
hardpan  with  excellent  results  and  consider- 
able saving  of  money.  The  channel  span  was 
"50  ft.  c.  to  c.  of  the  two  channel  piers.  The 
pier  on  the  Ohio  side  was  on  a  bar  uncovered 
at  low  water.  The  foundation  consisted  of  piles 
driven  and  cut  off  2  feet  below  the  gravel  bar. 
and  well  concreted  around  and  up  to  2  ft. 
above  the  cut-off,  upon  which  a  masonry  shell 
and  concrete  center  pier  was  built.  The  rock 
was  exposed  all  along  the  shore  on  the  West 
X'irginia  side  and  soundings  showed  level  rock 
bottom  at  the  site  for  the  channel  pier  on 
this  side  of  the  river.  The  plans  were  drawn 
for    rock   bottom   construction. 

Double  cribbing,  3-in,  plank  sheeting,  and 
suitable  fill  between  and  outside  same  were 
made,  preparatory  to  pumping  out  the  crib 
and  starting  the  foundation  courses.  When 
the  water  was  pumped  out.  and  the  bed  of 
rock  exposed,  it  was  discovered  that  the  bed 
of  the  river  was  as  nicely  paved  with  large 
flat  stones  as  any  of  the  stone  paving  in  the 
streets  in  older  New  Orleans,  or  of  the  old 
Roman  pavements.  The  stone  avera.ged  about 
IG  ins.  square  by  12  ins.  thick,  closely  laid, 
smooth  and  even  on  top,  just  the  same  as  if 
the  Romans  some  day  had  paved  and  used 
the  bed  of  the  Ohio  River  for  a  great  high- 
way, a  second  Appian  Way.  There  was  noth- 
ing to  be  done,  but  to  remove  this  paving, 
under  which  was  an  irregular  formation  of 
smaller  stones,  sand  gravel  and  mud.  Solid 
rock  was  obtained  on  the  upper  end  5  ft.  be- 
low the  paved  bed  of  the  river,  and  3  ft.  on 
the  lower  end,  the  stratification  of  the  solid 
rock  dipping  about  10°   down   stream. 

The  only  explanation  for  this  unexpected, 
and  certainly  unlocked  for  formation  the 
author  can  make  is  that  he  personally  sounded 
rock  with  a  1-in.  rod,  not  only  at  the  site  of 
the  pier  but  all  around  it.  The  ring  of  the 
steel  sounding  rod  unmistakably  indicated 
rock,  yet,  later  developments  showed  a  pocket 
in  the  real  rock  which  had  been  filled  up 
with  stone,  sand  and  gravel  irregularly  placed 
in  ages  past.  Blocks  of  stone  had  slid  along 
the  rock  bottom  above  the  pier  site  until 
finallv  one  after  the  other  the  heavie.'st  blocks 
had  become  wedged  together,  which  formed 
as  nice  a  piece  of  paving  as  if  done  by  skilled 
mechanics. 

Jones  &  Laughlin  Steel  Coiiifiauy  Hoi 
Metal  Bridge. — In  1887  the  Eliza  Furnaces 
were  connected  with  the  mills  on  the  Soutb- 
>-ide  by  tlie  construction  of  a  single  track  rail- 
road bridge  across  the  Monongahela  River,  in 
the   city   of    Pittsburg. 

During  the  winter  of  1900,  it  was  decided 
to  extend  the  piers  down  stream  sufficiently  to 
allow  the  old  bridge  to  be  double  tracked, 
and  also  accommodate  a  single  track  hot 
metal  bridge :  the  former  connecting  the  two 
yards  at  grade,  and  the  latter  elevated  in  the 
Southside  mill  yard.  The  bottom  of  the  foun- 
dations of  the  old  piers  bad  been  originally 
about  nine  feet  below  the  bed  of  the  river, 
but  owing  to  constant  encroaching  on  both 
sides  of  the  river,  the  bed  of  the  river  in  the 
channel  had  scoured  until  the  bottom  of  the 
river  was  two  feet  below  the  bottom  of  the 
timber  grillages  of  the  channel  piers.  The 
plans  for  the  extension  called  for  river  pier 
masonry   on    [)ile    foundation. 


The  rip-rap  protecting  the  old  piers  was  re- 
moved from  the  lower  half  of  the  piers  down 
to  the  bottom  of  the  grillage,  piles  driven  and 
cut  oft"  at  proper  elevations  and  open  cais- 
sons floated  into  position  and  landed  close 
against  the  grillage  of  the  old  piers.  As  soon 
as  the  new  masonry  was  brought  up  to  Pool 
Full  it  was  arched  over  to  the  top  of  the  last 
looting  course  of  the  old  masonry,  and  the 
new  masonry  built  against  Init  not  joined  to, 
the  old  piers,  ;uid  completed  according  to 
plans.  Of  the  six  new  piers,  four  were  en- 
tirely within  the  river.  No  trouble  was  ex- 
perienced though  there  was  one  item  worth 
your  attention,  and  shows  why  no  two  foun- 
dations in  the  same  bridge  are  exactly  alike. 
Several  piers  had  'been  completed  without 
more  than  ordinary  care  being  used,  and  with 
no  more  than  the  usual  amount  of  trouble 
always  met  with.  The  piles  were  driving 
hard  clear  across  the  river.  The  pile  driver 
had  finished  the  upstream  half  of  No.  4 
pier  using  large,  straight,  carefully  selected 
white  oak  and  pignut  piles,  today  specifica- 
tions read,^  "Any  hardwood  piles  that  will 
stand  driving"  when  without  the  slightest 
warning  a  spot  was  encountered,  so  soft  that 
the  40   ft.  piles  literally  sank  out  of   sight. 

Longer  white  oak  piles  could  not  be  gotten 
in  the  market  and  after  doubts  and  misgiv- 
ings, the  contractor  was  allowed  to  substitute 
long  leaf  yellow  pine  sticks  18  in.  diameter 
by  60  ft.  long,  almost  without  taper,  driven 
home,  first  passing  through  about  12  ft.  of 
soft  material  and  then  averaging  12  ft.  more 
in  compact  gravel. 

Stiniination. — Only  enough  foundations  have 
been  described  to  clearly  demonstrate  some 
of  the  more  common  mistakes,  experiences 
and  methods  of  construction,  trusting  that  the 
younger  fngineer  may  be  spared  from  du- 
plicating them.  We  often  hear  and  read  of 
the  successes,  but  no  one  enjoys  explaining 
his  errors,  and  perhaps  the  author  would  not 
do  so  now  were  it  not  that  he  feels  it  a  duty 
to  the  Society,  which  has  so  honored  him. 
Be  this  as  it  may,  condiitons  are  so  con- 
stantly changing  that  the  greatest  of  our  ex- 
periences are  all  too  soon  classed  as  history. 
Twenty  years  ago  all  piers  within  the  60- 
mile  limit,  especially  in  our  navigable  rivers 
were  placed  in  position  by  dredging  out  the 
bed  of  the  river,  constructing  a  timber  grill- 
age and  landing  same  by  the  open  caisson 
process.  On  account  of  the  unsatisfactory 
results  due  to  uneven  settlement  causing  un- 
sightly listing  of  the  body  of  the  pier  and 
opening  of  joints,  this  method  gave  way  to 
the  method  of  dredging  out  the  hole  as  for- 
merly, but  driving  and  cutting  off  piles  and 
landing  the  timber  grillage  by  the  open  cais- 
son process,  which  was  universally  adopted  in 
deep  water  and  navigable  streams,  from  about 
1806  until  1905.  The  rapid  rise  in  the  cost 
of  hemlock  timber  and  the  desire  of  the  en- 
gineer to  be  foremost  in  reforestration,  led 
to  the  substitution  of  a  concrete  base  for 
the    timber    grillage. 

The  introduction  of  steel  sheet  piling  en- 
ables the  contractor  to  drive  it  around  wooden 
|)iles,  that  have  previously  been  driven  and 
cut  off.  or  driven  by  follower  to  a  close  ap- 
proximation of  the  cut-off  elevations,  form- 
ing the  desired  rectangle  for  the  concrete 
base.  The  day  has  come  when  the  concrete 
pile  in  this  style  of  pile  foundation  will  take 
the  place  of  the  wooden  pile,  and  it  can  be 
easily  accomplished  with  perhaps  the  neces- 
sity of  using  one  wooden  test  pile  to  deter- 
mine the  exact  condition  of  the  formation  of 
the  river  substratification.  Steel  sheet  piling 
has  been  a  great  step  forward  in  that  it  will 
stand  driving  where  wooden  sheeting  would 
fail,  that  it  is  comparatively  easy  to  drive  it 
to  a  true  line  in  closing  the  rectangle  for 
the  base,  that  its  .strength  results  in  a  con- 
sequent saving  of  bracing  and  comparatively 
rasy  manipulation  of  the  buckets  of  concrete 
placed  in  the  bottom,  and  that  the  danger  of 
collapse  from  added  pressure  of  high  water, 
and  loss  by  being  flooded  out  are  almost 
eliminated.  It  must  be  admitted,  however, 
that  the  first  cost  is  considerable  and  the 
damage  to  sheeting  great  in  driving  through 
the   hard   gravel   generally   met   with   in    local 
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and  river  pier  foumlations,  and  the  scrap 
value  is  correspondingly  small. 

Steel  piling  will  often  pass  through  an  ob- 
struction that  would  arrest  wooden  sheeting. 
On  the  other  hand  the  author  has  seen  steel 
sheet  piling  for  a  shore  pier  on  the  Donora- 
Webster  bridge,  across  the  Monongahela 
River,  35  miles  from  Pittsburg  on  the  Web- 
ster side,  the  sheeting  opened  and  lapped  past 
in  three  places  in  blue  clay.  "20  ft.  below  the 
surface.  In  another  pier  of  the  same  bridge 
the  same  weight  sheeting  drove  through  com- 
pact gravel  to  a  true  and  even  line  without  a 
single  section  opening.  There  should  be  an 
explanation,  but  the  author  has  not  had  ex- 
perience enough  to  make  it.  thou.yh  it  may  be 
due  to  lack  of  care  in  driving. 

Some  of  the  best  and  most  lasting  monu- 
ments in  masonry  construction  were  con- 
structed of  natural  cement  in  the  da^•s  when 
Portland  cement  was  an  imported  luxury. 
The  efficient  and  high  class  of  work  then 
done  was  not  due  to  a  better  grade  of  mate- 
rials but  was  due  in  great  part  to  the  pride 
mechanics  took  in  their  work.  The  foreman 
who  had  charge  of  the  construction  of  the 
concrete  anchorages  at  Rochester  and  Monaca 
was  so  particular  with  the  sand  and  broken 
stone  for  the  mix  that  it  was  a  common  oc- 
currence for  him  to  condemn  materials  fur- 
nished by  the  contractor  who  employed  him, 
he  was  just  as  particular  about  the  men  di- 
rectly under  him  who  mi.xed  and  placed  con- 
crete, as  he  was  with  the  class  of  materials 
that  went  into  the  work.  This  condition  of 
affairs  continued  in  this  vicinity  until  the  use 
of  American  made  Portland  cement  crowded 
out  imported  Portland  cement  and  supplanted 
the  .American  made  natural  and  Rosendale 
cements.  In  the  use  of  natural  cements,  time 
had  to  be  given  for  them  to  set  and  harden, 
it  took  just  so  long  to  get  possession  of  the 
work,  and  there  was  nothing  else  expected, 
but  when  American  made  Portland  cement  at 
$2. OR  and  $2.14  per  barrel  took  the  place  of 
Dickerhoff  at  $3.50  per  barrel,  equally  as  good 
for  all  practical  purposes,  and  gave  immediate 
possession  of  the  work,  there  was  a  complete 
change  brought  about  in  the  construction  of 
substructure  work.  The  word  was  passed 
along  the  line  to  mix  Portland  cement  mor- 
tar and  concrete  any  old  way  as  it  was 
quickly  discovered  that  it  not  only  hardened 
in  24  hours,  but  got  harder  than  the  natural 
cement  mixes.  This  led  to  a  certain  class  of 
contractors  cutting  their  prices  and  finally 
there  was  a  general  cut  in  all  classes  of  ma- 
sonry, and  by  all  contractors. 

It  is  interesting  to  cite  two  examples: 

(a)  The  specifications  for  the  river  piers 
at  Rochester-Monaca  highway  bridge  called 
for  Beaver  sandstone,  and  the  costing  $1.25 
per  barrel,  and  two  parts  by  measure  of  river 
sand.  The  following  mixes  were  employed 
for  concrete,  one  part  by  measure  of  Rosen- 
dale  cement,  two  parts  by  measure  of  river 
sand  and  four  parts  by  measure  of  broken 
stone. 

These  were  contracted  for  in  1895,  during 
hard  times,  at  $!).50  per  cu.  yd.,  the -timber 
grillage,  stone  shell  and  concrete  center  all 
figured  in  as  vardage  under  one  classification 
at  $0.50. 

(b)  The  river  piers  of  the  Port  Perry 
bridge  were  built  for  the  Union  R.  R.  under 
railroad  specifications,  which  were  especially 
strict  regarding  the  ashlar  or  stone  facing 
for  the  shell  of  the  piers,  and  called  for  the 
following    mix : 

Mortar. — Mix  1  part  by  measure  of  Vul- 
canite or  Giant  cement  at  $2.08  per  barrel  and 
3  parts  by  measure  of  .Allegheny  River  sand. 

Concrete. — Mixed  1  part  by  measure  of  ce- 
ment as  above  specified.  3  parts  by  measure 
of  .Allegheny  River  sand,  G  parts  by  measure 
of  broken  stone  and  two  parts  by  measure  of 
very  fine  gravel. 

The  piers  including  excavation  and  removal 
of  same  were  contracted  for  at  $fi.85  per  cu. 
yd.,  measured  as  in  the  Rochcster-Monaca 
bridge. 

The  great  discrepancy  in  the  cost  price  per 
cubic  yard  cannot  be  explained  by  the  differ- 
ence of  geographical  location,  for  while  the 
former  was  built  25  miles  west  of  Pittsburg 
with  the   channel    pier   on  the   Rochester   side 


in  only  4  ft.  of  water,  the  pier  on  the  Monaca 
side  on  dry  land  at  extreme  low  water,  and 
the  freight  on  cement  slightly  higher,  it  must 
be  remembered  that  the  stone  for  the  ashlar 
and  concrete  was  quarried  almost  within  sight 
of  the  bridge;  while  on  the  other  hand  six 
of  the  seven  piers  of  the  Port  Perry  bridge 
had  the  advantage  of  navigable  water  in 
their  construction.  Neither  can  the  change 
of   mixtures  account   for   the   difference. 

The  average  price  quoted  for  river  masonry 
showed  a  reduction  from  25  to  40  per  cent,  in 
many  cases  ending  in  a  loss  to  the  contractor. 
It  resulted  in  a  complete  overhauling  of  the 
methods  of  construction  and  unfortunately 
introduced  one  requirement  from  the  foreman 
and  the  time-keeper  that  has  caused  more 
annoyance  and  been  directly  accountable  for 
more  violations  of  specifications  than  all 
the  other  causes  combined.  It  is  not  the 
necessity  of  reporting  daily  upon  the  amount 
of  work  done,  but  the  pernicious  habit  of 
rating  a  foreman  according  to  the  daily  yard- 
age he  can  show.  If  a  foreman  knows  that 
his  rating  and  pay  with  the  contractor  who 
employs  him  depend  upon  the  yardage,  it  can 
be  depended  upon  that  the  yardage  is  some- 
how kept  high,  which  means  either  slight- 
ing the  work  or  abusin.g  the  contractor's  plant, 
and  generally  both.  The  inspection  of  river 
pier  masonry  construction  today  is  more 
rigid  than  it  was  in  the  days  of  natural  ce- 
ment, yet,  notwithstanding  this  additional 
care,  the  workmanship  is  with  few  exceptions 
inferior,  and  were  it  not  for  the  fact  that 
the  quality  of  American  Portland  cement  had 
reached  such  a  high  standard,  the  finished 
work  would  be  retrograding  rather  than  re- 
flecting the  care  and  thought  given  upon  de- 
sign, inspection  and  vastly  superior  founda- 
tions. 

Although  the  author  has  designed  founda- 
tions within  the  60-niile  limit  aggregating 
several  hundred  thousand  cubic  yards  of  con- 
crete construction,  no  river  pier  has  been 
constructed  of  solid  concrete  above  low  water 
or  Pool  Full  line.  This  style  of  construction 
has  not  been  cheaper  than  piers  with  stone 
shell  and  concrete  core,  and  so  long, as  the 
Beaver  Valley  and  Mahoning  sandstone  give 
such  excellent  results  a  change  to  solid  con- 
crete construction  is  not  called  for.  and  should 
not  be  specified.  The  Beaver  Valley  sand- 
stone does  not  crack,  spall,  or  weather  in 
place,  in  a  river  pier,  while  on  the  other 
hand  the  author  has  not  seen  an  all  concrete 
pier  that  is  free  from  cracks  that  time  only 
can  determine  the  amount  of  resultant  dam- 
age. If  the  concrete  pier  was  the  cheaper 
the  engineer  might  be  justified  in  substituting 
concrete    for   stone. 

The  argument  has  been  made  by  certain 
advocates  of  reinforced  concrete  that  a  large 
quantity  of  yardage  could  be  saved.  In  an- 
swer to  that  argument  it  is  interesting  to 
refer  to  a  certain  bridge  across  the  Monon- 
gahela River  with  a  channel  span  of  517 
ft.  6  ins.  of  channel  piers.  The  piers  were 
built  so  light  that  the  expansion  and  contrac- 
tion in  the  channel  span  rocks  the  pier  on  the 
expansion  end,  rocks  two  shore  piers  and  has 
broken  the  third  shore  pier  at  the  ground 
line:  and,  as  a  matter  of  fact,  the  expansion 
and  contraction  of  the  ch.annel  span  takes 
place  at  this  third  pier,  550  ft.  fi  ins.  away. 
This  condition  developed  before  the  structure 
was  completed,  and  was  predicted  by  the 
author.  It  could  have  been  prevented  by 
adding  two  more  rows  of  piles  and  six  feet 
of  width  to  the  base  and  footing  courses  of 
the  channel  piers  as  suggested  by  the  author. 
The  piers,  designed  for  a  vertical  load  only, 
are  so  light  and  so  weak  sideways  that  the 
friction  of  a  nest  of  six  4-in.  rollers  2  ft.  3  in. 
long  was  actually  sufficient  to  rock  the  chan- 
nel pier  and  the  two  frail  .shore  piers.  A 
slight  increase  in  yardage  would  have  added 
needed  weight  and  stability.  There  may  be 
places  where  it  is  quite  proper  to  save  yard- 
age:   it   was  very   unfortunate   in   this  case. 

The  introduction  of  steel  reinforcing  has 
unfortunately  been  coupled  with  more  or  less 
mania  to  cut  down  the  sectional  amount  of 
concrete.  There  are  places  such  as  floors  of 
buildings,  and  members  not  exposed  to  the 
elements    where    such    designing    is    good    en- 


gineering. We  all  know  that  steel  in  inside 
construction  acts  vastly  different  in  resisting 
the  tendency  to  rusting  from  that  exposed  to 
the  weather.  My  observation  is  absolutely 
the  same  with  reinforced  concrete  construc- 
tion, and  for  that  reason  the  author  has  con- 
tinued to  reinforce  plain  concrete  work  with 
steel  where  more  strength  is  desired  and  to 
prevent  cracking,  but  not  with  the  studied 
intention  of  saving  money  at  the  expense  of 
stability. 

The  tendency  to  figure  the  section  down  to 
the  last  fraction  of  an  inch  in  thickness  and 
lay  stress  of  argument  on  steel  that  has  an 
elastic  limit  of  05,000  lbs.  per  sq.  in.,  is  meet- 
ing with  its  just  reward  in  principle  as  bad 
or  worse  than  frenzied  financing. 

Like  everything  else  that  meets  with  suc- 
cess the  best  results  reflect  painstaking,  and 
eternal  vigilance  is  the  price  of  good  masonry 
and  concrete  work.  Some  of  the  best  ma- 
sonry work  done  has  been  that  laid  in  zero 
weather  for  no  other  reason  than  that  the 
engineer  in  charge,  the  inspectors  and  con- 
tractor knew  that  the  greatest  care  must  be 
exercised,  the  water,  sand,  gravel,  or  stone 
kept  warm,  and  the  finished  work  protected, 
which  resulted  in  uniform,  harmonious  action 
all  along  the  line,  and  a  uniformly  excellent 
quality  of  finished  work.  It  is  wise  to  add 
about  one  quart  of  common  salt  per  cubic 
yard  of  concrete  in  weather  below  20°  F.  and 
after  15  years  of  close  observation  no  bad  re- 
sults have  been  detected  in  any  stone  ma- 
sonry, concrete  foundations,  or  concrete  ped- 
estals and  walls  where'  it  has  been  _  used. 
Concrete  work  can  freeze  solid  after  it  has 
taken  its  initial  set  and  before  hardening, 
thaw  out  in  the  spring  and  harden  up  with- 
out suffering  any  loss  in  strength,  provided  it 
has  met  with  no  shock,  such  as  blasting, 
etc.,  during  the  hardening  process.  A  sting- 
ing blow,  of  an  8  to  10-Ib.  sledge  on  a  block 
of  concrete  4x4x4  ft.,  while  hardening,  has 
been  known  to  ruin  the  work.  Carelessness 
in  erection  on  green  concrete  often  does  more 
damage  than  poor  mixing,  and  instead  of  the 
efficiency  being  85  to  00  per  cent,  it  is  often 
reduced  to  50  to  GO  per  cent,  where  a  little 
care  exercised,  or  timely  supervision,  would 
pay  many  times  over  the  cost  of  an  experi- 
enced supervising  engineer.  There  is  far 
more  damage  done  to  concrete  work  from 
careless  tramping  over  green  work  than  freez- 
ing or  even  zero  weather,  and  far  more  dam- 
age than  both  of  these  combined  is  done  by 
permitting  the  green  work  to  literally  starve 
for  water. 

It  is  a  rare  exception  that  green  concrete 
and  mortar  work  get  even  a  small  fraction  of 
the  amount  of  water  in  actual  construction, 
hardening  and  final  seasoning,  that  is  abso- 
lutely necessary  for  ordinarily  good  and  much 
less  for  high-class  results.  This  starving  for 
water  is  one  of  the  greatest  abuses  in  general 
use  that  is  universally  permited. 

During  the  process  of  setting  of  cement, 
sharp  crystals  are  formed  wdiich  m  good  work 
are  so  sharp  thcv  prick  the  palm  of  the  hand 
like  so  many  pins,  thereby  giving  away  the 
simplest  secret  in  the  detection  of  a  poor  mix. 
As  all  one  has  to  do  is  to  press  the  palm  of 
the  hand  against  the  freshly  hardened  work ; 
if  the  angles  of  crystalization  prick  the  hand  so 
it  is  painful,  the  work  is  good ;  if  it  is  soft, 
the  work  is  bad,  a  simple  but  severe  test.  These 
sharp  crystals  that  prick  the  hand  like  the 
points  of  so  many  pins  can  only  be  formed 
by  an  abundance  of  pure  water,  hence  the  fatal 
mistake  of  starving  the  work  for  want  of 
water.  This  is  just  as  necessary  in  laying  ash- 
lar with  a  ^'j-in.  joint  of  mortar,  as  in  con- 
crete work.  The  Author  had  so  much  trouble 
in  getting  contractors  to  wet  the  stone  thor- 
oughly that  of  late  years  specifications  call  for 
the  contractor  to  submerge  in  the  river  each 
stone  just  before  setting,  in  weather  other  than 
freezing.  By  doing  this  all  dust  is  washed  off 
the  stone,  and  it  is  thoroughly  wet.  If  this 
were  not  done,  especially  in  the  summer  time, 
the  warm  dry  stone  would  absorb  M  the  mois- 
ture from  the  mortar,  retarding,  if  not  com- 
pletely arresting  the  chemical  action  and  re- 
ducing the  efficiency  of  the  work  anywhere 
from  20  to  .30  points  in  this  one  item ;  one 
that    the   engineers   have    been    unpardonably 
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careless  in  enforcing  and  ollen  on  lli;it  ignor- 
ance of  lias  been  clearly  manifest.  It  is  easy 
to  blame  everytliing  on  the  designing  con- 
tractor, yet,  in  my  experience,  but  one  con- 
tractor has  failed  to  make  good  when  placed 
on  his  honor  who  deliberately  set  out  to  sys- 
.tcmatically  slight  the  work!  This  remark 
must  not  he  taken  to  mean  thai  resident  en- 
gineers and  inspectors  should  not  be  placed  on 
important  work,  and  kept  there  day  and  night, 
the  lime  will  never  come  when  both  the  com- 
pany and  the  contractor  will  not  dem.md  their 
inspection  and  assistance.  The  word  assist- 
ance is  used  advisedly  with  full  knowledge  that 
the  contractor,  and  all  the  men  employed  by 
him  are  quick  to  detect  the  willingness  of  the 
engineer  and  his  assistants  to  assist  the  con- 
tractor in  the  many  little  ways  that  can  always 
he  done  in  carrying  on  important  work.  It  is 
within  the  power  of  the  engineer  to  interpret 
the  specifications  on  any  work  in  such  a  way 
that  the  contractor  may  make  or  lose  a  good 
profit,  and  with  no  benefit  to  the  construction. 
A  contractor  is  made  of  flesh  and  blood  just 
as  is  an  engineer,  is  just  as  human,  and  is  jtist 
as  susceptible  to  decent  treatment.  Show  me 
a  successful  engineer  who  doesn't  resent  harsh 
treatment,  and  unfair  decisions  from  those  who 
may  be  over  hint.  The  engineer  in  charge  of 
construction  who  fails  to  appreciate  his  posi- 
tion as  arbitrator  on  all  questions  of  disputes 
between  the  contractor  and  company,  and  who 
feels  called  upon  to  interpret  the  plans  and 
specifications  always  in  favor  of  tlie  company 
who  pays  him,  is  dishonest,  a  coward  and  un- 
worlhy  the  title  of  engineer. 

With  one  exception  the  belter  the  author  has 
treated  the  contractor  the  better  the  finislied 
work.  Futhermore,  when  one  contractor  gets 
.stung  others  soon  find  it  out.  The  author  lias 
in  mind  several  cases  where  the  arbitrary  rul- 
ing of  an  engineer  has  resulted  in  the  con- 
tractors, by  common  consent,  adding  to  their 
unit  price  to  both  sub  and  superstructures  to 
such  an  extent  that  it  amounted  to  an  extra 
of  over  10  per  cent  in  excess  of  what  should, 
and  would  have,  been  bid  for  the  same  work 
constructed  under  fair  treatment.  AU  of  which 
the  company  laid  in  blissful  ignorance. 

You  may  feel  from  these  remarks  that  the 
author  favors  the  contractor.  That  is  exactly 
the  case  within  certain  limitations.  The  author 
spent  15  years  of  his  life  as  a  contractor,  and 
has  consequently,  been  on  both  sides  of  the 
fence,  and  has  paid  for  many  of  his  own  mis- 
takes out  of  his  own  pocket,  which  helps  to 
keep  the  memory  fresh :  and  he  still  smarts 
when  he  recalls  many  of  the  rank  decisions 
that  have  caused  him  needless  loss  of  money, 
and  to  this  day  keen  humiliation.  Further- 
more the  contractor  assumes  all  contingencies 
and  should  be  liberally  treated ;  he  should  be 
given  the  benefit  of  doubt.  Do  not  expect  more 
from  a  contractor  than  you  should  from  your- 
self, do  not  expect  or  ask  him  to  shoulder  your 
omissions  and  mistakes,  unless  you  expect  to 
secretly  take  care  of  him  through  dishonest 
estimates.  Do  not  treat  him  as  a  rascal  until 
he  proves  himself  such,  .\fter  he  has  proven 
himself  a  rascal,  there  is  plenty  of  time  to  take 
him  into  camp.  The  contractor  is  rare  who 
doesn't  respond  to  and  reciprocate  good  treat- 
ment. First  prove  conclusively  the  trouble  is 
with  the  contractor  and  not  his  masons,  it  mav 
be  von  are  both  deceived.  The  relations  of  the 
engineer  and  the  contractor  have  been  treated 
rather  plainly  for  the  reason  that  a  large  per- 
centage of  bad  results  should  be  charged  direct 
to  the  engineer  and  poor  materials.  .\  poor 
contractor  and  a  competent  engineer  generally 
result  in  fairly  good  construction,  but  good 
materials,  a  good  contractor  and  an  incompe- 
tent engineer  insures  indifferent  construction. 
It  would  appear  from  what  has  been  said 
that  there  wasn't  much  left  for  the  helpless 
company  after  the  contractor  and  the  engineer 
get  through  with  it,  but  to  pay  the  bills  and 
1)1-  thankful  they  were  not  greater.  This  is  by 
no  means  the  case,  the  company  is  responsible 
for  the  appointment  of  the  engineer  in  charge, 
for  the  loyal,  or  otherwise  support  given  him, 
and  too  often  the  choice  of  the  contractor,  who 
has  only  the  merit  of  low  bidder  for  his  rec- 
ommendation. 

In  days  long  gone  by  the  author  assumed  to 
know    everything    by    intuition,    certainly    not 


from  experience,  and  it  was  his  habit  to  dic- 
tate to  the  contractor  how  the  work  should  be 
done.  It  is  the  province  of  the  engineer  to 
see  that  the  quality  of  materials  and  finished 
work  comply  with  the  plans  and  specifications, 
and  in  doing  this  the  terms  of  the  agreement 
have  not  been  violated.  It  is  unfair  and  con- 
temptible ill  the  engineer  to  insert  any  clause 
111  an  agreement  compelling  the  contractor  to 
assume  and  stand  good  for  imforscen  condi- 
tions, and  contingencies,  without  just  compen- 
sation that  both  the  company  and  the  engineer 
did  not  and  could  not  anticipate  in  the  plans 
and  specifications.  Such  a  clause  and  such 
cow^ardly  rulings  will  almost  justify  an  honest 
contractor  slighting  his  work,  it  is  only  human 
for  him  to  do  so,  and  one  should  ask  no  more 
from  the  contractor  than  should  be  expected 
from  himself  under  similar  circumstances  and 
like  treatment.  It  is  so  easy  to  unload  on  the 
contractor  with  the  full  knowledge  that  the 
contractor  is  rare  who  wishes  to  even  dispute 
the  rights  of  the  engineer  for  fear  of  bad  treat- 
ment. In  earlier  days  the  author  presumed  to 
be  sole  arbitrator;  in  other  words,  attorney, 
iud,ge  anti  jury,  but  some  sense  of  the  fitness 
and  fairness  of  things,  together  with  some 
mighty  hard  jolts  shot  that  nonsense  out  of 
his  head  long  ago. 

It  is  the  plain  duty  of  the  engineer,  if  he 
has  any  ability,  to  see  to  it  that  the  work  done 
complies  with  the  plans  and  specifications,  .-md 
to  that  end  decide  all  questions  concerning 
quality  of  materials,  workmanship  and  con- 
struction, but  sacredly  keep  his  hands  off  the 
management  .and  direction  of  the  work,  and 
any  and  all  disputes  arising  between  the  com- 
paiij-  and  the  contractor  that  do  not  effect  the 
quahty  of  the  work  done.  For  instance,  the 
engineer  makes  plans  for  a  river  pier  wath  pile 
foundations,  concrete  base,  stone  shell  and 
concrete  core,  constructed  according  to  printed 
.specifications.  Does  it  make  any  difference  to 
him  whether  the  contractor  makes  a  double 
crib  and  back  fill,  or  drives  sheet  piling,  just 
so  long  as  the  finished  work  is  completed  ac- 
cording to  plans  and  specifications?  Does  the 
engineer  presume  to  dictate  to  the  contractor 
how  he  shall  manage  his  work,  and  then  make 
the  contractor  responsible  for  the  mistakes  of 
both  the  first  and  second  parties  without  just 
compensation  ? 

The  author  knows  of  certain  companies  and 
engineers  who  think  it  smart  to  keep  from 
contractors  certain  information,  other  than 
plans  and  specifications,  that  if  known  to  con- 
tractors w'hen  bidding  on  work  would  ma- 
terially change  the  price  of  construction,  re- 
sulting later  on  in  delays  and  loss  of  time  anil 
money.  Any  company  or  engineer  who  kimw^ 
from  past  experience  that  difficulties  will  be  in 
the  way  for  the  successful  contractor  and  do 
not  acquaint  him  of  same  before  the  tender 
for  the  work  is  made  and  contract  entered  into, 
is  dishonest.  Sooner  or  later  they  are  sure 
to  be  found  out  and  the  word  passed  from  one 
contractor  to  another,  with  that  absolute  cer- 
tainty of  paying  extra  in  the  future  for  con- 
tingencies. The  engineer  who  takes  pains  to 
explain  to  the  contractor,  not  only  the  mean- 
ing of  the  plans  and  specifications,  but  also 
all  the  features  of  the  physical  conditions 
reasonably  sure  to  be  met  w-ith  at  the  site, 
uniformly  obtains  for  his  clients  the  lowest 
safe  bid  that  would  be  paid  for  the  work.  Such 
conditions  guarantee  good  work,  the  best  of 
feelings  and  rapid  construction,  the  trade  mark 
of  a  successful   engineer. 


Personals. 

.\t  the  recent  city  flection  in  Quincy,  111.,  INIr. 
Webster  P.  Euslinell,  engineer  of  the  Sny  Isl;nnl 
lirainase  District,   was  elected  eity   engineer. 

Mr.  Ricliard  L.  Humphrey,  president  of  the 
National  Association  of  Cement  Users,  has  been 
elected  an  honorary  member  of  the  Oesterreiohis- 
Lher  Beton  Vereiii,  of  Vienna,  Austria. 

Mr.  VV.  G.  Evans,  president  of  the  Denver  City 
Tramway  Co..  lias  been  elected  president  of  the 
Den\-ei-,  Northwestern  &  Pacific  Ry.  He  suc- 
ceeds David  11.  Moffat,  whose  death  was  an- 
nounced in  this  column  on  March  -9. 

Mr.  H.  A.  Brown,  foi-merly  connected  with  the 
Wellnian-Seavei-Morgan  Co.,  the  Nevada  Con- 
solidated Mining  Co.  and  the  Brown  Hoisting 
Machinery  Co.,  and  Mr.  R.  M.  Gates,  formerly 
with  the  Biiivvning  Engineering  Co..  have  joined 
together    under    the   firm    name    of    Brown-Gates 


and  have  opened  an  oflice  for  the  practice  of 
nu'i-liaiiieal  .and  structural  engineering  at  the 
Citizens'    building,    Cleveland,    O. 

Mr.  J.  G.  Spielman,  of  the  Illinois  Steel  Co., 
delivered  an  illustrated  lecture  before  the  Asso- 
ciated Engineering  Societies  of  the  Iowa  State 
College,  at  Ames,  Iowa,  on  March  IS,  describing 
the  construction  and  operation  of  the  steel  plant 
at  Gary,  Ind. 

At  tne  next  regular  meeting  of  the  Albany  So- 
ciety of  Civil  Engineers,  to  be  held  at  Albany. 
N,  Y.,  on  April  2'\  Mr.  Theodore  Horton,  con- 
sulting engineer  of  the  New  York  State  Depart- 
ment of  Health,  will  deliver  an  illustrated  lecture 
on  "Water  Filtration." 

Mr.  Herbert  K.  Hudson,  until  recently  junior 
engineer  of  the  Board  of  Loeal  Improvements, 
Chicago,  has  been  promoted  to  the  position  of 
assistant  engineer  of  the  Board  of  Local  Im- 
provements. Mr.  Hudson  will  take  charge  of 
.sewer  construction  in  the  near  future. 

Mr.  T,  C.  Tarrer,  city  engineer  of  Houston, 
Tex.,  has  tendered  his  resignation,  and  the  of- 
lices  of  the  city  engineer  and  consulting  engineer 
have  been  consolidated.  Mr.  F.  L.  Dormant, 
consulting  engineer,  has  been  appointed  eity  en- 
gineer and  will  take  charge  of  the  combined  of- 
fices. 

Messrs.  Wm,  B.  'Weiaon,  Howard  Meyers  and 
Tenny  Ford,  until  recently  civil  engineers  in 
charge  of  sewer  construction  for  the  Board  of 
Local  Improvements  of  Chicago,  have  been  pro- 
moted to  the  positions  of  junior  engineers  in  the 
Department  of  Public  "Works.  They  will  be  in 
charge  of  waste  water  surveys, 

Mr.  Raymond  W.  Nutting,  resident  manager  of 
the  mining  properties  of  the  Aporoma  Goldflelds, 
Ltd.,  fell  from  a  cliff  near  Sandia,  Peru,  on  Feb. 
21,  and  was  instantly  killed.  He  was  an  Ameri- 
can and  a  gi'aduate  of  Cornell  University.  Be- 
fore going  with  the  Aporoma  Goldflelds  company 
he  was  for  several  years  connected  with  the 
Cerro   de  Pasco  Mining  Company. 

Mr.  Charles  Widney  Wood,  one  of  the  leading 
engineers  of  the  South,  died  at  his  home  in  New 
Orleans,  La.,  on  April  3,  after  an  illness  of 
.several  years.  He  was  born  in  Pittsburg.  Pa.,  on 
Nov,  4,  1S63.  He  was  a  graduate  of  the  State 
University  of  Louisiana.  After  graduating  from 
that  institution  he  took  a  post-graduate  course 
at  the  Polytechnic  Institute  of  Troy,  N.  Y.,  re- 
ceiving the  degree  of  Civil  Engineer.  In  1SS7  he 
settled  in  New  Orleans,  and  until  the  time  that 
ill  health  compelled  him  to  give  up  business  was 
actively  engaged  in  bridge  construction  and  mar- 
ine wrecking. 

The  State  Highway  Commission  of  Louisiana, 
whicli  M  as  created  by  an  act  of  the  legislature 
last  fall,  is  now  completely  organized.  Mr.  Ger- 
vais  Lombard,  assistant  state  engineer,  has  been 
appointed  engineer  of  the  commission.  He  will 
also  continue  to  discharge  the  duties  of  assistant 
state  engineer.  Other  appointments  on  the  staff 
of  the  commission  are  as  follows:  Superintend- 
ent of  construction,  George  L.  Cooley,  of  the  Of- 
nce  of  Public  Roads.  U.  S.  Department  of  Agri- 
;ultuie;  secretary,  C.  C.  Sandoz;  draughtsman, 
C.  M.  Kerr.  The  engineering  work  in  the  tield 
will,  as  long  as  practicable,  be  carried  on  by  the 
corps  of  the  Board  of  State  Engineers. 


Catalogs  Worth  Having.  "'. 

Engineers  and  contractors  should  have  on 
file  the  latest  catalogs  of  machines,  tools  and 
supplies  that  they  use.  In  sending  for  cata- 
logs reviewed  or  advertised  in  this  paper,  you 
will  confer  a  favor  on  us  if  you  will  write  di- 
rectly to  the  advertisers  and  state  that  you 
saw  the  catalog  mentioned  in  Engineering 
CoNTR.\CTixc.  If  you  are  in  the  market  for 
tools,  machinery  or  supplies,  tell  us  and  we 
will  notify  promptly  ihe  leading  manufac- 
turers. 

Simplex  Melting  Furnace. — Paper,  9x12  Ins.; 
4  pp.  Roekwell  Furnace  Co..  Fisher  Building. 
Chicago. 

-An  illustrated  deseription  of  a  furnace  for 
melting  aluminum,  bronze,  gray  iron,  semi- 
steel,  etc.  T.ables  of  sizes  and  capacities  are 
given. 

Acme  Culverts. — Paper,  5^2xS^  ins.;  24  pp. 
The  Canton  Culvert  Co.,  Canton,  "O. 

This  catalog  illusti'atcs  the  numerous  uses  to 
which  this  culvert  is  applied.  Descriptions,  tests 
and  methods  ttf  handling  are  given. 

Engmes. — Paper,  6?;ixl0  ins.;  32  pp.  The  Bruce- 
.Mael) -th  Engine  Co..  Cleveland,  O. 

Illustrates  and  describes  several  types  of  gas 
engines  in  detail.  Tables  of  sizes  and  of  power 
costs  are  given. 

Grab  Buckets. — Paper.  9x7  ins.;  1  p.  Andresen- 
E\ans  Co..  Monadnock  Block,  Chicago. 

A  folder  illustrating  a  grab  l^ucket  for  digging 
and   liantUing  materials. 

Shelton  Convertible  Dump  Car, — Paper,  9x12 
ins.;  24  pp.  Ernst  Weiner  Co..  30  Church  St.. 
New  York. 

.A  descriptive  circular  with  illustrations  of  a 
new  type  of  dunii>  car  for  narrow  and  broad 
^age  ser\-ice. 


CONTRACT 
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ENGINEERING-CONTRACTING 

R  a  1  1  1  I.  a  (I    cnnslriu-Uiiii 

\vorl<   still   continues  on   the 

The      Doings     upward   slant,  and  the  past 

Qf  few    days     have     seen     the 

,         „T      ,  letting     of     a     considerable 

trie  WeeK.  number  of  good  sized  con- 
tracts. Reports  from  vari- 
ous sections  of  the  country  indicate  that  many 
heavy  lettings  are  being  held  up  for  the  time 
being  and  will  probalily  not  be  thrown  open 
to  bids  until  Jinie.  This  seems  probable,  as 
that  month  marks  the  close  of  the  railroad 
year,  after  which  time  new  projects  and  poli- 
cies will  be  put  under  way. 

One  of  the  biggest  railroail  construction 
jobs  so  far  this  year  is  shortly  to  be  put 
under  contract  by  the  Chicago,  Rock  Island 
&  Pacific  Ry.  This  contract  calls  for  con- 
structing a  line  from  Carlyle,  la.,  to  Allerton, 
la.,  a  distance  of  7n  miles.  The  estimated 
cost  is  Iflid.POO  per  mile,  .lud  l)uls  are  to  be 
opened  April  24  at  Chicigo.  .\nother  good 
sized  ccjntract  which  it  is  expected  will  be 
let  shortly  is  for  tlie  construction  of  a  new 
line  of  the  Grand  Trunk  Ry.,  from  Windsor 
to  Bellows  Falls  in  the  state  I'f  X'ermont. 
Bids  for  this  work  are  now  in  the  hands  of 
the  Grand  Trunk  ofificials. 

Among  the  railroad  construction  contracis 
let  recently  are  the  following :  John  W. 
Wright,  Jr.,  Union  Springs,  Ala.,  for  con- 
structing 50  miles  of  railroad  from  Jackson, 
Tenn.,  to  Dyersburg,  Tenn.,  for  the  Birming- 
luni  &  Northwestern  Ry.,  the  contract  in- 
cluding •'100,000  cu.  yds.  of  earth  work  and 
about  3,000  lin.  ft.  of  trestle:  Robert  Grace 
Contracting  Co.,  Cleveland,  O.,  and  R.  J.  Ma- 
lone  &  Co.,  Washington.  D.  C,  for  second 
track  work  on  the  Baltimore  &  Ohio  R.  R., 
from  Wellsboro  east  to  La  Paz  Junction.  Ill, 
a  distance  of  24.8  miles ;  Watson,  Flagg  & 
Standifer,  Portland,  Ore.,  for  constructing  1« 
miles  of  roadbed  from  the  west  city  limits  of 
Spokane  to  Cheney,  Wash.,  through  the  Mar- 
shall canyon  for  the  North  Coast  R.  R. ; 
Jones  Bros.,  Columbus,  O.,  for  about  1,<100,- 
000  cu.  vds.  of  work  on  the  Pere  Marquette 
R.  R. :  C.  W.  Lane  &  Co.,  Atlanta,  Ga.,  and 
M.  M.  Elkan,  Macon,  Ga.,  for  constructing 
lap  sidings  between  Atlanta  and  Macon,  Ga., 
for  the  Southern  Ry.  :  Propst  Contracting 
Co.,  Charlotte,  N.  C,  for  the  construction  of 
a  line  from  Winston-Salem,  N.  C,  to  Floyd, 
V'a..  a  distance  of  102  miles,  for  the  North 
Carolina  Traction  Co.  :  Thrasher  &  Gunter, 
Knoxville,  Tenn.,  for  constructing  a  switch- 
ing vard  at  Decoursev,  near  Livonia,  O.,  for 
the   Louisville  &  Nashville   R.   R, 

Just  to  show  that  some  of  the  Canadian 
cities  sometimes  do  their  work  by  the  whole- 
sale, it  may  be  stated  that  the  city  of  Vic- 
toria, B.  C,  will  open  bids  .\pril  28  for  pav- 
ing with  asphalt  approxinialel}-  in  miles  of 
streets. 

Bids  for  a  large  .government  dredgni.g  con- 
tract were  opened  ilarch  31  by  the  U.  S. 
Engineer  at  Galveston,  Te.x,  This  contract 
called  for  widening  and  deepening  Galveston 
chaimel.  the  work  involving  some  4,200,00n  cu. 
yds.  of  excavation.  The  lowest  bidder  was 
the  .Atlantic,  Gulf  &  Pacific  Co.,  at  ti.T  cts. 
per  cu.   \d. 

.\n  extensive  irrigation  and  reclamation 
project  is  planned  for  the  San  Joaquin  Valley 
in  California  by  the  San  Joaquin  Light  & 
Power  Co..  of  Fresno.  Cal.  The  company  has 
authorized  a  bond  issue  of  $2"i,000,000  for  the 
work. 

The  Pennsylvania  State  Senate  has  passed 
the  Sproul  highway  bill  which  provides  an 
appr. .[)riation  of  $il.iiuo.0u0.  ,,f  which  $4.ilO(i.- 
000  is  for  the  use  of  the  hi.ghway  department 


am!  the  remanung  $2,001 1,1  Mill  fur  state  aiil  \>>\- 
roads.  1  he  bill  also  provider  fur  the  la\ing 
out  of  nearly  30  routes  joining  county  scats. 
Hearings  are  being  held  by  the  commis- 
sion recently  appointed  under  authority  of 
the  State  Legislature  of  Massachusetts  to  re- 
port upon  the  value  to  the  state  of  a  canal 
from  Narragansett  Bay  to  Boston  Harbor,  to 
be  constructed  and  maintained  without  tolls 
liy  the  government.  A  canal  survey  has  been 
made  by  the  United  States  Army  engineers 
and  an  estimated  cost  prepared  for  a  canal 
25  ft.  deep,  200  ft.  bottom  width,  and  a  can.il 
17  ft.  deep  and  125  ft.  bottom  width,  52  miles 
in  length,  from  Taunton  River  to  Hingham 
Harbor — a  feasible  route — having  four  locks, 
two  of  which  would  be  at  Hingham.  The 
canal  woulil  run  through  southern  Massa- 
chusetts and  develop  one  of  the  most  import- 
ant manufacturing  sections  of  New  England, 
embracin.g  the  citie.s  of  Taunton.  Bridgewater. 
Brockton,  Campello,  Whitman,  xAbington, 
Rockland.  South  and  East  Weymouth,  Quin- 
cy,  Hingham  and  a  number  of  smaller  towns. 


Moving 
Monuments. 


In  the  early  days  of  this 
country  the  boundary  lines 
between  some  of  the  states 
were  not  always  as  clearly 
defineil  as  could  have  been 
wished.  In  making  resur- 
veys  of  these  lines  the  en- 
gineers in  charge  of  the  work  have  Mimetimes 
been  inclined  to  think  that  at  certain  iioinls 
their  predecessors  must  have  selected  monu- 
ments almost  as  permanent  as  the  ones  sug- 
gested by  the  famous  lawyer,  Rufus  Choate. 
In  1847  i\Ir.  Choate  was  the  law'ver  for  par- 
ties whose  rights  were  affected  by  the  bound- 
ary lines  between  Massachusetts  and  Rhode 
Island,  which  was  described  thus  in  the 
agreement :  "Beginning,"  etc.,  etc..  "thence  to 
an  angle  on  the  easterly  side  of  Watuppa 
Pond,  thence  across  said  pond  to  the  two 
rocks  on  the  westerly  side  of  said  pond  and 
near  thereto,  thence  westerly  to  the  button- 
wood  tree  in  the  village  of  Fall  River."  In 
his  argument,  commenting  on  the  boundary, 
Mr.  Choate  referred  as  follows  to  the  above 
part  of  the  description :  ".\  boundary  line 
between  two  sovereign  states  described  by  a 
couple  of  stones  near  a  pond  and  a  button- 
wood  sapling  in  a  village !  The  commission- 
ers might  as  well  have  defined  it  as  starting 
from  a  blue  jay,  thence  to  a  swarm  of  bees 
in  hivin.g  time,  and  thence  to  500  foxes  with 
firebrands  tied  to   their  tails." 


In    these     days    of    high 
costs    it    is     interesting     to 
Grub   on      note   that   the   negro   labor- 
the  ^"^^    '^"    ^^^    Panama    Canal 

.     ,  arc    now    paying  9   cts.    for 

Isthmus.  each  meal  secured  from  the 
Canal  Commission.  Reduc- 
tions in  the  prices  of  food  stuffs  and  econ- 
omies in  the  methods  of  prejiariiig  anrl  serv- 
ing meals  to  negro  laborers  have  made  it  pos- 
sible for  the  Commission  to  reduce  the  price 
per  ration  of  three  meals  from  •!i)  to  27  cts. 
In  the  past,  meals  for  negro  and  European 
laborers  have  been  served  at  sep.arate  places 
necessitating  separate  kitchens  for  the  cook- 
ing. Except  at  Gatun  and  Ancon  the  food  is 
now  prepared  in  one  kitchen  ruid  served  on 
iipposite  sides,  so  that,  .although  one  kitchen 
organization  does  the  cooking,  the  food  is  still 
served  separately  to  the  two  classes  of  labor- 
ers. .An  interesting  point  in  this  serving  of 
meals  to  negro  laliorers  is  that  the  average 
daily  number  of  rations  served  to  this  class 
of    labor    has    decreased     from    5.!iOn    in     Tulv. 


lOO.s,  1,1  l.llti  in  February.  IPll.  This  shows 
I  hat  the  negro  is  changing  his  status  from  that 
of  a  laborer  to  that  of  an  inhabitant,  and  in- 
stead of  getting  his  meals  from  the  subsist- 
ence department  he  now  buys  food  from  the 
local  markets  or  the   Commissary. 


The    recently    issued     an- 
nual   report    of    the    Mayor 
Commission    of    Memphis.   Tenn..   cover- 
Government   '^K   ""■ .  fi""^'   y^^""    ""'l^'' 

t    i\ff  u-        Commission   Government   is 

at  Memphis.  s„mething  of  a  boost  for 
this  system  of  city  rule.  In 
brief  the  report  shows  that  the  city  saved  $12,- 
000  to  $15,000  in  one  year  by  getting  interest 
of  3'/^  per  cent  on  its  bank  deposits,  while 
cutting  down  the  per  cent  of  overdrafts  from 
5  to  4  per  cent ;  the  delinquent  tax  collections 
were  largely  increased ;  street  paving  was  in- 
creased heavily  and  the  character  of  the  work 
improved  ;  sewer  construction  was  also  largely 
increased ;  a  number  of  street  subways  were 
built,  and  a  new  police  station  and  a  tire  sta- 
tion were  erected :  both  the  fire  and  police 
services  were  improved  ;  a  site  for  a  new  hos- 
pital purchased;  an  increase  of  20  per  cent 
made  in  the  gas  department ;  40  men  added  to 
the  police  force,  and  large  improvements  made 
'in  the  health  department.  In  all  $1,110,345 
was  spent  for  permanent  improvement,  and 
the  fact  that  will  interest  the  average  citizen 
most  is  that  all  this  and  more  was  ac- 
complished with  the  tax  rate  reduced  to  the 
lowest  point  it  had  reached  for  10  years. 


.A    decision    of    much    im- 
portance    to     public     works 
An   8-Hour      contractors   in   the   state   of 
Law  Pennsylvania   was   rendered 


Decision. 


last     week,     accordini! 


press  dispatches,  by  the  Su- 
preme Court  of  that  state- 
On  the  ground  that  it  w;Is  special  legislation 
the  court  declared  that  the  Pennsylvania 
eight-hour  law  was  unconstitutional.  The  de- 
cision reverses  the  .Allegheny  County  Court 
and  the  State  Superior  Court  and  frees  from 
liability  John  J.  Casey,  a  Columbus,  O..  con- 
tractor, who  had  contracts  for  work  on  the 
filtration  plant  of  the  City  of  Pittsburg,  and 
\vho  was  convicted  of  violating  the  terms  of 
the  law.  The  Eight-Hour  Law  was  passed 
in  1897  and  provided  that  workmen  engaged 
in  public  works  for  the  state  or  any  munici- 
pality could  work  only  eight  hours  a  day. 
The  Supreme  Court  holds  that  this  is  special 
legislation  rcgulatin.g  labor  and  violates  the 
State  Constitution.  In  rendering  its  decision 
the  court  says  :  "If  this  were  an  attempt  by 
.general  law  to  regulate  the  hours  of  labor 
thron.gbout  the  state  argument  in  support  of 
the  ;ict  would  call  for  consideration." 


.A  svndicate  in  which  Ex-Governor  l)a\'id 
K,  Francis  of  St.  Louis.  Mo.,  and  D,  B. 
Chapin  of  Edinburg.  Tex.,  are  interested,  is 
planning  the  construction  of  a  system  of  irri- 
gation and  the  installation  of  hydro-electric 
plants  on  the  Devil's  and  Pecos  Rivers  in 
Western  Texas.  The  estimated  cost  of  the 
proposed  works  is  more  than  $5.000.00i».  It 
is  stated  that  nearly  400,000  acres  of  the 
land  woultl  be  reclaimed  by  means  of  irriga- 
tion. Two  large  dams  will  be  constructed, 
one  .across  the  Devil's  River  and  the  other 
across  the  Pecos  River.  Several  hundred 
miles  of  power  transmission  lines  will  be 
built.  Most  of  the  land  to  be  placed  under 
irrigation  already  has  been  purchased  by  the 
syndicate. 
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Alabama. 

It  is  expected  that  work  will  start  sliortly 
on  the  belt  line  railroad,  to  be  constructed  in 
the  northern  part  of  the  city  of  Mobile  by  the 
Mobile  Railway  &  Terminal  Co.  The  work  as 
planned  will  begin  from  the  north  Mobile  ter- 
ritory, and  track  laying  will  be  towards  the 
river  front  in  the  vicinity  of  One  Mile  Creek 
where  the  company  has  a  river  frontage  prop- 
erty. 

Alaska. 

The  formal  opening  of  the  Copper  River  & 
Northwestern  Ry.  was  celebrated  on  April  8 
at  Cordova,  Alaska.  An  especial  cause  of 
rejoicing  was  the  shipment  of  the  first  train 
load  of  rich  copper  ore  over  the  railroad  from 
the  Bonanza  Mines  to  Cordova,  w'here  the 
ore  was  loaded  on  the  steamship  Northwest- 
ern for  the  Tacoma  smelter.  This  shipment 
is  insured  at  $250,000  and  runs  70  per  cent 
copper. 

Arizona. 

It  is  believed  here  in  Tucson  that  grading 
work  on  the  new  line  of  the  El  Paso  &  South- 
western R.  R.,  Walter  Douglas,  Vice  Presi- 
dent, Bisbee,  Ariz.,  between  Fairbanks  and 
Tucson,  will  be  started  in  May  or  early  in 
June.  .  . 

Arkansas. 

The  property  of  the  Eureka  Springs  Electric 
Co.  of  Eureka  Springs,  .\rk..  has  been  pur- 
chased by  E.  F.  .Ackernian  and  others  of  Chi- 
cago. The  property  consists  of  the  opera  house, 
light,  power  and  ice  plants,  the  auditorium  and 
the  street  railway.  The  purchase  price  is  said 
to  have. been  $500,000. 

Information  received  f-rom"  Rogers,  Ark., 
in  regard  to  the  Memphis  &  Kansas  City  R. 
R.  from  Cave  Springs  to  Tontitown  is  to  the 
effect  that  work  is  progressing  nicely.  Eleven 
car  loads  of  steel  rails  were  unloaded  recently 
at  Lave  Springs  for  the  Tontitown  branch 
road.  Two  miles  of  steel  rails  have  been  laid 
on  this  road.  Nearly  all  of  the  bridges  on 
the  road  from  Cave  Springs  to  Tontitown 
have  been  completed  and  the  steel  rail  gang 
will  begin  work  in  earnest  this  week  and  will 
rush  the  road  to  completion.  The  road  will 
be  completed  in  time  to  handle  the  large 
strawberry  crop  in  this  section.  After  the 
road  has  been  completed  from  Cave  Spring 
to  Tontitown,  work  will  be  commenced  on 
the  extension  of  that  road  to  Fayetteville. 
From  Fayetteville  the  road  will  be  extended 
to  Memphis  via  Bald  Knob.  When  com- 
pleted this  will  give  Memphis  and  this  sec- 
tion of  the  country  a  direct  route  to  Kansas 
City. 

Cities  along  the  proposed  route  of  the 
Memphis.  Dallas  &  Gulf  R.  R.  are  subscribing 
toward  the  necessary  fund  required  for  pre- 
liminary work,  locating  a  suitable  route,  etc. 
The  line  as  proposed  will  pass  through  Little 
Rock,  Hot  Springs  and  DeQueen,  Ark.,  and 
these  towns  will  be  visited  and  solicited  to 
add  to  the  preliminary  expense  fund.  It  is 
estimated  that  the  preliminary  surveys  will 
begin  in  about  four  months. 

California. 

The  city  council  of  Oakland  has  granted  the 
Oakland  Traction  Co.  franchises  for  lines 
from  East  16th  St.  along  the  Foothill  Blvd. 
to  Ygnacio  Ave.,  and  for  a  line  along  Mar- 
ket St.  from  San  Pablo  Ave.  to  55th  .St..  with 
the  stipulation  that  the  company  shall  widen 
Market  St.  for  five  blocks. 

.\  proposition  is  under  consideration  for  the 
formation  of  an  intercounties  railway  com- 
pany, with  a  capital  of  $5,000,000,  to  run  a  net- 
work of  railroads  through  the  San  Joaquin 
valley  in  connection  with  a  similar  system  in 
the  .Sacramento  valley,  with  connections  with 
San  Francisco  and  the  bay  cities.  The  present 
concern,  the  Intercounties  Ry.  Co.,  purposes 
to  build  its  initial  line  from  Modesto  to  Crows 
Landing  and  Newman  on  the  west  side  of  the 


San  Jo;iquin  ri\er  in  Stanislaus  Count)',  and 
from  Modesto  to  Turloek,  Merced,  Fresno 
and  the  southern  part  of  the  San  Joaquin  val- 
ley. A.  W.  Maltby,  Concord,  Cal.,  and  Joseph 
1*".  Peters,  Stockton,  are  interested  in  the  prop- 
osition. 

Citizens  of  Turloek,  at  a  recent  mass  meet- 
ing indorsed  the  plan  of  the  Tidewater  & 
Southern  Ry.  for  an  extension  of  the  proposed 
line  southward  from  Modesto  and  accepted 
the  proposition  to  subscribe  $75,000  toward 
the  work.  It  is  the  plan  of  the  Tidewater 
and  Southern  to  extend  its  line  already  pro- 
vided for  to  Modesto,  south  for  14  miles 
to  Turloek,  and  still  further  to  Merced.  This 
would  open  a  portion  of  the  country  not  now 
tapped  bv  an  intcrurban  railroad.  Byron 
Bearce  of  Stockton,  Calif.,  is  President  of  the 
road. 

The  Southern  Pacific  Ry.  has  been  making 
surveys  at  Niles  preparatory  to  the  construc- 
tion of  a  new  line  through  this  section  and 
the  enlargement  of  the  local  yards. 

The  Atchison,  Topeka  &  Santa  Fc  system 
is  reported  to  be  planning  the  expenditure  of 
$750,000  for  the  establishment  of  a  division 
terminal  at  Calwa,  two  miles  south  of  Fresno. 
A  roundhouse,  machine  shoos,  etc.,  will  be 
built  and  30  miles  of  switching  track  con- 
structed. R.  J.  Arey,  Los.  Angeles,  is  Engi- 
neer, Santa  Fe  System. 

The  Mill  Valley  &  Mt.  Tamalpais  Scenic 
Ry.,  George  M.  Dodge,  Chief  Engineer,  San 
Rafael,  Cal.,  has  filed  with  the  County  Clerk 
at  San  Rafael  an  application  for  a  court  order 
condemning  for  use  as  a  right-of-way  a  strip 
of  land  100  ft.  wide  extending  from  West 
Point  station,  the  present  terminus  of  the 
railroad,  to  Bolinas  bay.  This  is  taken  as 
signifying  the  intention  of  the  company  to 
begin  construction  of  its  proposed  extension 
in  the  near  future. 

Three  miles  of  the  Nevada-California-Ore- 
gon R.  R.  branch  from  Moapa  to  Logan,  1.3 
miles  down  the  valley  have  been  completed. 
Citizens  of  Logan  provided  right  of  way. 

Surveying  corps  of  the  Oregon  Short  line, 
according  to  information  received  from  Bish- 
op, Cal.,  has  completed  the  last  link  in  the 
survey  of  the  through  line  between  Los  An- 
geles to  Portland  via  Owens  valley,  prepara- 
tory to  building  the  greatest  scenic  road  of 
the  Southern  Pacific  system.  It  parallels  the 
Sierra  Nevada  for  200  miles,  gives  a  view 
of  Mount  Whitney  and  constitutes  the  easiest 
line  of  travel,  eliminating  snowsheds.  The 
construction    work    requires    10   tunnels. 

Right  of  way  is  being  cleared  by  the  South- 
ern Pacific  Ry.  for  the  construction  of  the 
new  Fernley  &  Lassen  road  through  the  old 
town  of  Wadsworth,  where  a  large  round 
house  will  be  constructed.  Construction  work. 
it  is  said,  will  be  pushed  through  to  comple- 
tion. 

Colorado. 

Ranchers  in  Palisades,  Colo.,  are  working 
on  a  right  of  way  to  bring  the  interurban  line 
from  Grand  Junction  to  Palisades.  Part  of 
the  necessary  right  of  way  has  already  been 
secured  and  some  of  the  big  orchard  com- 
panies have  offered  to  donate  money  to  buy 
additional  land  as  it  is  required. 

The  Union  Pacific  R.  R.  Co.  has  placed  an 
order  for  72.000  tons  of  steel  rails  with  the 
Colorado  Fuel  &  Iron  company,  and  the  en- 
tire tonnage  will  be  turned  out  at  the  Min- 
nequa  works  of  the  company  in  Pueblo.  This 
is  said  to  represent  about  one-third  of  the 
quantity  that  will  be  consumed  by  the  Union 
Pacific  in  construction  work  planned  for  this 
summer.  The  remainder  will  be  rolled  by, 
the   Illinois   and  Tennessee  steel  companies. 

\\'illiam  G.  Evans  of  Denver,  president  of 
the  Denver.  Laramie  &  Northwestern  R.  R.. 
is  now  in  the  East  to  resume  negotiations  for 
financing  the  extension  of  the  road  beyond 
Steamboat  Springs,  where  thev  were  inter- 
rupted  by  the  death  of  Mr.   David  H.   MofTat. 


Florida. 

riie  following  was  the  status  of  work  on 
the  b'lorida  East  Coast  Ry."s  Key  West  ex- 
tension on  ."Vpril  1.  Work  on  the  extension 
has  now  begun  to  be  concentrated  on  that  un- 
finished part  between  Bahia  Florida  and  Boca 
Chica.  C.  B.  Colby,  foreman  of  the  bridge 
work,  with  a  large  portion  of  the  steel  work- 
ers, is  now  at  Bahia  Florida  getting  the  steel 
at  that  place  in  condition  to  start  on  the 
bridge  spanning  Bahia  Florida  channel.  This 
will  be  one  of  the  most  difficult  pieces  of 
bridge  work  on  the  whole  line.  Work  at  Pine 
channel  and  the  camps  at  Bow  and  Nyles  chan- 
nels is  now  well  under  way,  and  the  progress 
that  is  being  made  argues  well  for  a  speedy  con- 
nection with  the  terminus  at  Key  West.  The 
force  at  Pigeon  Key  has  been  increased  to  the 
number  of  nearly  500  and  the  work  across 
Knights  Key  and  Moser  channel  is  being 
rushed  to  a  rapid  completion.  The  steel  work 
on  Facet  channel  is  now  under  the  supervi- 
sion of  Mirian  Colby.  The  force  at  Boot  Key 
harbor  machine  shops  has  also  been  increased 
to  meet  the  growing  demands  of  the  repair 
departments.  It  is  at  this  place  that  all  re- 
pairs to  marine  engines,  hulls  and  machines 
of  all  kinds  are  made.  Grassy  Key  is  now 
the  largest  camp  north  of  Marathon.  It  has 
developed  into  quite  a  little  city.  The  spur 
track  branches  ofif  from  the  main  line  just 
below  the  postoffice  and  extends  to  the  lower 
end  of  the  key  and  then  e.xtends  out  into  the 
water  for  a  considerable  distance.  It  is  at 
this  place  that  the  marl  is  procured  to  bank 
the  grade  on  the  fills  between  Crawl  Keys  and 
Key  Vaca.  These  marl  beds  are  so  extensive 
at  this  place  they  will  furnish  marl  enough  to 
bank  miles  of  grade  as  well  as  to  fill  the  ap- 
proaches to  the  various  trestles.*  These  ap- 
proaches are  being  constructed  entirely  of 
that   material. 

The  Gulf,  Florida  &  Alabama  R.  R..  which 
projects  a  line  from  Pensacola,  Fla.,  to  Jas- 
per, Ala.,  260  miles,  and  a  branch  to  Bay 
Minette,  Ala.,  from  Cantonment.  Fla..  40 
miles,  has  opened  offices  in  the  Brent  Bldg., 
Pensacola,  Fla.  Orders  have  been  placed  for 
20  miles  of  steel  rails  for  July  delivery,  and 
it  is  stated  that  the  company  will  shortly  be 
in  the  market  for  60,000  crossties.  This  ma- 
terial is  for  use  in  building  the  stretch  from 
Pensacola  to  Muscogee,  there  connecting  with 
the  60  miles  of  road  purchased  from  the 
Southern  States  Lumber  Co.  While  this  20  miles  ■ 
is  under  construction,  the  company  proposes  to 
commence  work  at  the  north  end  just  as  soon 
as  the  surveys  can  be  made,  and  build  to- 
wards the  Warrior  river.  This  is  the  line 
promoted  by  Roy  C.  Megargil,  5  Nassau  St., 
New  York.  George  C.  Berry.  New  York,  is 
I'.ngincer  of  construction. 

Georgia. 

®The  Southern  Ry.  has  awarded  contracts 
for  the  construction  of  lap  sidings  between 
.\tlanta  and  Macon  to  C.  W.  Lane  &  Co.,  At- 
lanta,   Ga..    and    M.    M.    Elkan.     Macon,     Ga. 

The  Ocilla  Southern  R.  R.,  J.  A.  J.  Hen- 
derson, President,  Ocilla,  Ga..  has  awarded 
the  contract  and  construction  has  been  com- 
menced on  the  extension  to  Nashville,  Ga., 
from  .\llapha,  a  distance  of  25  miles.  The 
road  will  also  be  extended  from  Fitzgerald  to 
Kochelle  northward.  The  extension  will  be 
])ushcd  southward  as  far  as  Valdosta  and 
northwards  to  Hawkinsville.  and  probably  as 
far  as  Macon,  as  rapidly  as  the  work  can  be 
accomplished. 

The  Elberton  &  Eastern  Ry.  Co.  of  Elber- 
tiin,  Ga..  has  been  chartered  and  proposes  to 
construct  a  line  about  -50  miles  long  from  El- 
berton southeast  to  Lincolnton,  Ga..  via  Wash- 
ington, (^a.,  and  traversing  Elbert.  Wilkes  and 
Lincoln   counties. 

The  ,\tlanta  &  Northwestern  R.  R..  which 
prcije-cts  an  electric  line  to  Cummins  and 
("niiihton,  has  applied   to  the  city   council   of 


•i-  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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Atlanta  for  a  franchise  for  entrance  into  that 
city  at  Orme  St.  and  North  Ave.,  and  the  in- 
.stallation  of  tracks  in  Orme,  West  Cain,  Bar- 
low and  Walton  Sts.  The  company  proposes 
to  enter  the  city  at  the  junction  of  Orme  St. 
.md  North  Ave.,  proceed  along  Orme  St.  to 
West  Cain  St.,  traversing  West  Cain  St.  to 
IJartow  St.,  thence  to  Walton  St.  and  along 
Walton  St.  over  the  tracks  of  the  Georgia 
Railway  &  Electric  Co.  to  Peachtree  St.  The 
new  line  will  tap  the  towns  of  Roswell,  Al- 
pharetta.  Creighton  and  Cummins.  Two- 
thirds  of  the  right  of  way  between  Atlanta 
and  Roswell  has  been  secured  and  practically 
all  the  land  condemned  north  of  Roswell  to 
Cummins.  The  officers  of  the  new  line  are: 
John  M.  Ponder,  of  Forsyth.  Ga..  president ; 
John  L.  Murphy,  of  Atlanta,  vice  president, 
and  Robert  P.  Jones,  of  .Atlanta,  secretary 
and  counsel. 

Illinois. 

.•\  meeting  is  to  be  held  at  Springfield  on 
May  13  to  take  steps  for  the  organization  of 
tlie  Pana.  Girard  &  Jacksonville  Ry.  Co.  This 
line  is  being  promoted  by  W.  O.  Myers  and 
Charles  Russell,  both  of  Chicago,  111.,  and  it  is 
claimed  that  the  project  in  the  main  has  al- 
ready been  financed. 

The  Northern  Illinois  Industrial  Co.  has 
been  organized  by  the  cities  of  Waukcgan  and 
North  Chicago  for  the  purpose  of  building  a 
switch  track  for  freight  traffic  around  both 
cities  on  the  west  and  connecting  with  the 
Northwestern  and  Elgin.  Joliet  &  Eastern  Ry. 
The  company  also  plans  to  build  factory 
structures   as    inducements   to   new   industries. 

The  Evansville,  Mount  Carmel  &  Olney 
Traction  Co.  has  been  granted  a  franchise  at 
Mount  Carmel.  and  it  is  expected  that  actual 
construction  work  on  the  line  will  be  started 
shortly. 

The  Southern  Traction  Co.  of  Illinois  which 
recently  secured  a  franchise  to  operate  an 
electric  interurban  railway  into  St.  Louis.  Mo., 
across  the  Free  Municipal  Bridge,  has  been 
.granted  a  license  to  carry  on  the  transporta- 
tion business  in  jNIissouri.  The  company  is 
capitalized  at  $1,500.01(0  and  $-200,000  of  the 
amount  is  to  be  expended  in  St,  Louis.  The 
present  status  of  this  road  according  to  H.  C. 
Begole  of  Belleville.  111.,  secretary  of  the  com- 
pany, is  as  follows.  "We  have  all  necessary 
franchises  for  operation  in  Relleville,  East  .St. 
Louis  and  between  Belleville  and  East  St. 
Louis.  \\'e  have  several  miles  of  steel  laid 
in  Relleville  and  several  miles  in  East  St. 
Louis.  Sixty  per  cent  of  our  grade  is  com- 
lileted  between  Belleville  and  East  St.  Louis. 
Our  double  track  runs  right  up  to  Tenth  and 
Piggott  .Ave.,  in  East  St.  Louis,  the  point 
where  the  approach  to  the  wagon  or  upper 
deck  of  the  St.  Louis  free  bridge  comes  to  the 
.ground  level.  The  tracks  run  out  Market  St. 
to  17th  and  thence  to  the  city  limits  at  2!)th 
St.  It  is  the  purpose  of  the  company  at  once 
to  complete  and  operate  the  line  from  Belle- 
ville through  East  St.  Louis  to  the  point  where 
our  line  will  go  onto  the  free  bridge.  It  is 
also  the  Durnose  to  build  and  operate  the  line 
from  Belleville  south  into  the  southern  Illinois 
coal  fields  in  Williamson   Countv,'" 

Governor  Deneen  has  signed  the  bills  giving 
the  .St.  Louis.  Peoria  &  Northwestern  Ry.  Co. 
the  right  to  build  a  drawbridge  over  the  Illi- 
nois River  at  .South  Bartonville  and  a  right 
of  way  I.OiiO  ft.  long  and  200  ft.  wide  over 
land  owned  bv  the  state  at  the  Bartonville 
insane  hospital.  Under  tlie  name  of  the  St. 
Louis.  Peoria  &-  Northwestern  Ry.  the  Chicago 
S:  Northwestern  Ry..  E.  C.  Carter.  Chief  Engi- 
neer. (.  Iiicago,  111.,  i^  to  extend  its  lines  from 
Peoria  tn  coal  fields  it  owns  in  Macoupir. 
County.  Wlien  coiiipleted  the  branch  will  re- 
lieve the  Northwestern  from  using  the  Chi- 
cago &  .Alton  lines  inr  hnuling  its  coal  from 
Girard  to  Peoria.  It  will  give  the  road  a 
southern  branch  running  from  Chicago  to 
witJiin  40  miles  of  St.  Louis. 

Indiana. 

©Robert  Grace  Contracting  Co.,  Clevel.uul. 
O.,  and  R.  J.  Malone  &  Co.,  Washington,  have 
been  awarded  contracts  for  second  track  work 
on  the   Baltimore  &  Ohio  R.   R.   from   Wells- 


boro  east  to  La  Paz  Junction,  111.,  a  distance 
of   21.8  miles. 

®Lorimer  &  Gallagher  Co.,  947  The  Rook- 
ery, Chicago,  III,  as  noted  in  our  last  issue, 
have  been  awarded  a  contract  for  recent  track 
work  by  the  Baltunore  &  Ohio  R.  R.  The 
work  extends  from  Hamler  to  Holgate  and 
from  Mark  Center  to  The  Bend,  O.,  and 
includes  about  175,000  cu.  yds.  of  earth  exca- 
vation and  about  4,000  cu.  yds.  of  concrete 
masonry.  The  work  is  all  covered,  a  sub- 
contract for  the  team  work  having  been  let  to 
J.  J.  jNIcCaughey,  Chicago,  and  the  shovel  and 
masonry  work  will  be  done  by  Lorimer  & 
Gallagher. 

It  is  expected  that  business  men  of  Craw- 
fordsville  and  Danville,  111.,  will  get  together 
to  make  plans  for  preliminary  steps  looking 
toward  the  organization  of  a  company  to  build 
an  interurban  line  between  the  two  cities.  The 
line  will  be  about  43  miles  long  and  the  route 
under  consideration  is  through  Rileysburg, 
Gessie.  Perrysville,  Kinghan,  Wallace  and  Al- 
amo into  Crawfordsville.  Ransom  Myers, 
Charles  W.  Gregg  and  Dr.  W.  T.  Gott,  Craw- 
fordsville, Ind.,  are  interested. 

The  Gary,  Hobart  &  Eastern  Traction  Co.  is 
planning  to  let  construction  contracts  about 
May  20  for  the  five-mile  line  from  Hobart  to 
Broadway,  Gary,  Ind.  U.  P.  Hord,  Aurora, 
is  President.  J.  C.  Cavender,  Hobart,  Ind.,  is 
interested. 

Construction  contracts  for  the  Indianapolis 
&  Delphi  Traction  Co.'s  line  will  probably  be 
let  this  spring.  The  proposed  line  will  go 
northwest  via  Carmel,  Westfield.  Sheridan. 
Burlington  and  Flora  to  Delphi,  a  distance  of 
about  75  miles.  Henry  L.  Smith.  Board  of 
Trade  Bldg.,  Indianapolis,  is  general  mana- 
ger and  H.  A.  Mansfield,  Board  of  Trade 
Bldg..   Indianapolis,  is   Chief  Engineer. 

-At  a  recent  meeting  of  the  directors  of  the 
Commercial  Club  of  Richmond.  Ind..  Fred 
R.  Charles.  City  Engineer  of  Richmond,  made 
a  report  on  the  proposed  traction  line  from 
Richmond  to  L'nion  City,  and  from  Richmond 
to  Cincimiati.  The  length  of  the  proposed 
route  would  appro-xiniate  110  miles.  'I'he  only 
excessive  construction  cost  will  be  between 
Richmond  and  Liberty,  a  distaiue  ni  1(1  nlile^ 
From  Brookville.  the  proposed  route  will  be 
along  the  Whitewater  canal  basin.  The  Com- 
mercial club  directors  believe  there  will  be 
little  difficulty  in  obtaining  the  necessary  cap- 
ital to  build  the  line. 

The  Calumet  United  Rys.  &  Traction  Cu.. 
C.  H.  Geise.  President.  Philadelphia,  Pa.,  is 
reported  to  have  secured  practically  all  of  its 
right  of  way  east  of  Gary  and  will  probably 
ask  for  a  franchise  from  Gary  within  a  few- 
days.  An  application  has  lieen  ni.-iile  to  tin- 
commissioners  of  Porter  county  for  the  privi- 
lege of  running  through  that  county  and  the 
Chesterton  town  board  has  granted  a  fran- 
chise for  the  use  of  the  streets  by  the  com- 
pany. 'I'his  brings  the  road  almost  to  Gary. 
It  is  the  plan  of  the  conipany  to  start  the  road 
at  Chesterton  and  run  straight  west  through 
Porter,  Miller.  Gary.  Indiana  Harbor,  East 
Chicago,  Whiting  and  thence  to  Chicago.  .A 
large  power  station  is  laid  out  fi>r  East  Chi- 
cago. 

lo-wa. 

Surveys  have  been  in;i(lc  and  the  capital  has 
been  secured  for  the  construction  of  the  pro- 
jected 30-mile  mterurlian  railway  from  Dav- 
enport to  Muscatine.  The  J,  G.  White  Co., 
New-  A'ork  City,  will  do  the  construction  w'ork. 
J.  F.  Porter.  Muscatine,  la.,  is  President  of 
the  railway. 

The  Iowa  Traction  Co.  has  ccimpl-.-ted  sur- 
veys for  its  projected  112  mile  line,  to  extend 
from  Oskaloosa  to  Waterloo  by  w.-iy  of  Tama. 
The  construction  capit.-il  has  been  secured 
and  construction  ci>ntracts  will  be  let  in  aliout 
00  days.  J.  C.  Lathrop,  Oskaloosa.  la.,  is 
Chief  Engineer  and  Geo.  E.  Wodehause.  Os. 
kaloosa,  is   President. 

The  Chica.go.  Rock  Isl.nid  &  P,-icihc  R>.  i^ 
now-  asking  bids  for  the  construction  of  its 
new  line  fr<im  Carlisle.  la.,  south  to  .Mkrtun. 
The  road  will  be  built  under  the  name  of  the 
.'>t     l',-iul    &    K.uisas   Cilv   Short   Line,   ,nid   the 


estimated  cost  is  $(iO,niM)  per  mile.  There  will 
be  a  nundjer  of  short  plate  girder  bridges,  also 
some  short  but  high  trestles.  P>ids  w-ill  be 
opened  April  24.  J.  H.  Berry.  Chicago.  III., 
is  Chief  Engineer  of  the  Chicago,  Rock  Island 
&  Pacific. 

Kansas. 

The  Chicago,  Rock  Island  S;  Pacific  Ky..  J. 
B.  Berry.  Chief  Engineer,  Chicago,  III,  will 
expend  about  $1,000,000  this  year  in  the  con- 
tinuation of  work  started  a  year  ago.  About 
$100,000  will  be  expended  at  Armourdale, 
Mo.,  to  include  additions  to  the  yards  and 
shop  buildings.  The  $1,000,000  is  in  addition 
to  the  $750,000  which  the  company  proposes 
to  spend  in  Kansas  City  during  the  summer 
for  a  new  freight  house  in  the  West  Bottoms. 
.A  large  part  of  the  new  improvement  program 
includes  track  betterment.  .About  $400,000  will 
lie  spent  in  ballasting  and  other  improvements. 
From  McFarland  to  Herington.  one-  of  the 
heaviest  traffic  stretches  of  track  in  Kansas, 
$] 00.000  will  be  spent.  Between  Topeka  and 
.St.  Joseph,  a  line  used  almost  exclusively  for 
fast  frei.ght.  $150,000  will  be  expended.  An- 
other $100,000  will  be  required  to  reballast  the 
line  between  Herington  and  Caldwell,  and 
$30,000  for  a  short  stretch  from  Cuba  to  Belle- 
ville. Nearly  $200,000  will  be  expended  for 
new  eating  houses.  Three  will  be  built,  one 
each  at  AIcFarland,  Caldwell  and  Liberal. 
The  McFarland  structure  will  cost  $50,000,  the 
other  tw-o  $65,000  each.  These  will  be  op- 
erated by  the  John  J.  Grier  Co.  At  Topeka 
drainage  improvement  w-ill  necessitate  the  ex- 
penditure of  $85,000  in  the  construction  of 
dikes  and  the  raising  of  the  bridge  over  the 
Kaw.  Other  improvements  will  include  $30,- 
000  for  a  coal  chute  and  tie  treating  plant  at 
Cortland:  $10,000  for  a  treating  plant  at 
D'wight ;  $85,000  for  additions  to  terminals  at 
Wichita :  $40,000  for  work  at  Herington  :  $20.- 
000  for  coal  chutes  at  Clyde,  and  $50,000  for 
miscellaneous  work. 

The  Interurban  Construction  Co..  O.  A. 
Boyle.  President,  Wichita,  Kan.,  which  has  the 
contract  for  constructin.g  the  .Arkansas  Valley 
Interurban  Ry.,  as  noted  in  our  last  issue,  has 
placed  an  order  for  $(i5.000  worth  of  steel  rails 
for  use  on  the  line  between  Sed.gwick  and 
Newton 

The  I'nion  Traction  Co..  D,  II.  Siggins, 
President.  Coffcyville,  is  to  build  a  belt  line 
street  car  system  around  the  city  of  Coffev- 
ville,  touching  every  factory  in  the  city.  The 
line  will  be  four  miles  in  leii,gth  and  the  city 
commission  has  granted  the  use  of  the  streets 
necessary  for  the  line. 

Snrvevs  are  now-  under  w,-i\-  for  the  pro- 
jected 07-miIe  line  of  the  .\rkansas  Citv. 
Wellington  &  Northwestern  Ry.  The  road  is 
to  extend  to  Flutchinson.  Kan.,  via  Welling- 
ton and  Conway  Springs.  Construction  con- 
tracts are  to  be  let  as  soon  as  possible  after 
the  snrvev  is  cornnleted.  Fremont  Hill,  Wel- 
lip'jton.  Kan  .  is  Chief  Engineer,  .-uid  Geo.  H. 
Iliiiilir.    Wellington.    Kans,.    is    President, 

Kentucky. 

The  Louisville  &:  Alammolh  Cave  Traction 
Co,,  which  proposes  to  build  an  interurban 
road  from  Louisville  through  Kentucky,  tak- 
ing in  Glasgow-.  Barren  County.  Scottsville 
and  .Allen  County,  and  as  far  as  the  Tennes- 
see state  line  on  the  old  Louisvile  &•  Nashville 
Turnpike,  is  considering  building  through 
Sumner  County.  Tenn,.  along  the  line  near 
the  bed  of  the  old  Louisville  S:  Nashville 
Turnpike.  G.  ^\'.  Ellis.  Glasgow-.  Ky..  is  in- 
terested. 

En.ginecrs  of  the  Chicago,  Memphis  &  Gulf 
R.  R..  S.  G.  Latt;i.  President.  Dyer.sburg, 
Tenn.,  are  now  working  on  the  route  from 
Hickman  to  Paducah,  It  is  expected  that  the 
line  will  be  completed  to  Hickman  bv  May  1. 
It  is  understood  that  this  line,  which  is  a  .short 
rut  from  Paducah  to  Memphis,  is  to  connect 
with  the  Burlington  bridge  at  Metropolis 
L.-mdirg.    tw-clve   miles   below    Paducah. 

The  Levisa  River  R.  R.  Co.  of  Ashland, 
Kv,.  has  been  incorporated  with  a  capital  slock 
(■f  $50,000  and  iiroposes  the  immeiliate  con- 
struction of  a  railroad  in  Pike  Countv.  branch- 
ing  off    fri.ni    till-    Chesapeake    &    Ohi"    R,    R. 


•i'  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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and  running  up  the  Levisa  River  fork  to  Grun- 
dv,  Buchanan  County.  Va.  The  incorporators 
are :  G.  B.  Wall,  Decatur  Axtell.  E.  W.  Grice 
and  A.  Trevvett  of  Richmond.  Va.,  all  of  the 
Chesapeake  &  Ohio  Ry. ;  J.  A.  Fox,  Ashland. 
Ky. ;  E.  T.  D.  Wallace,  Louisa,  Ky.,  and 
LeWright  Browning.   Maysville. 

The  last  spike  in  the  track  completing  the 
Kentucky  Highlands  R.  R.,  which  connects 
the  Louisville  &  Nashville  R.  R.  at  Frankfort 
with  its  recently  acquired  property,  the  Louis- 
ville &  Atlantic  R.  R.,  extending  to  Boattyville 
was  driven  on  April  1.  The  work  of  hallast- 
ing  the  new  line  will  be  pushed  as  rapidly  as 
possible  and  it  is  planned  to  establish  through 
passenger  service  between  Louisville  and  Beat- 
tyville,  beginning  May  1. 

D.  R.  Lyman,  City  Engineer  of  Louisville. 
Ky..  is  considering  plans  for  the  changing  of 
the  grade  at  the  intersection  of  the  Southern 
Railway  Co..  the  Louisville  &  Nashville  R.  R. 
Co.  and  the  Louisville  Street  Ry.  Co.'s  lines 
on  Fourth  Avenue,  at  G  Street.  Louisville. 
It  has  not  been  decided  whether  the  track  will 
he  raised  and  the  street  pass  under  it,  or 
whether  the  street  grade  will  be  raised  and 
the  various  tracks  pass  under  it. 

The  Louisville  &  Nashville  R.  R.,  is  under- 
stood to  have  plans  under  consideration  for 
the  building  of  a  railroad  from  Scottsville  to 
Glasgow.  It  is  said  that  their  plans  are  to  ex- 
tend the  road  on  to  Horse  Cave  where  it  will 
tap  the  main  line  to  Louisville,  shortening  the 
distance  by  2.5  miles  from  Scottsville. 

Thf  Kentucky  Midland  R.  R.  has  made  prc- 
Hminary  surveys  for  its  projected  extension 
from  the  present  terminus  at  Earles  to  Madi- 
sonville  and  Central  City.  The  projected 
length  is  14  miles.  G.  B.  Hengen,  Chicago. 
111.,  is  President  and  M.  M.  Wheeler.  Central 
City,  Ky.,  is  Chief  Engineer. 

Louisiana. 

The  New  Iberia  &  Northern  R.  R..  R.  J. 
Lockwood,  Chief  Engineer.  New  Iberia.  La., 
has  surveys  underway  between  Moreauville 
and  Port  Barre.  It  is  proposed  to  extend  the 
line,  now  in  operation  between  New  Iberia 
and  Port  Barre,  and  connect  it  with  the  Loui- 
siana Railway  &  Navigation  Co.'s  road  at 
Moreauvile. 

The  Globe  Lumber  Co.,  according  to  advices 
from  Ringgold.  La.,  has  been  making  a  survey 
from  its  main  line  at  Ringgold  to  Lake  Bist- 
neau.  a  distance  of  nine  miles,  for  the  pur- 
pose of  building  a  spur  to  haul  timber  to  the 
main   line. 

The  Louisiana  &  .Arkansas  Ry..  W.  H. 
Vance.  Engineer  Maintenance  of  Way. 
Stamps.  Ark.,  is  considering  a  proposition  to 
run  a  tap  line  from  the  main  line  at  James- 
town to  Ringgold,  a  distance  of  four  miles. 

Reports  from  Baton  Rouge  state  that  plans 
are  under  consideration  for  the  extension  of 
the  Baton  Rouge.  Hammond  &  Eastern  R.  R. 
(Illinois  Central)  to  a  connection  with  the 
Central  of  Georgia. 

Press  reports  quote  Charles  H.  Markham. 
President  Illinois  Central  R.  R..  as  statiny 
that  among  the  improvements  planned  by  the 
system  are  the  completion  of  double  tracks 
from  New  Orleans  to  Chicago,  the  construc- 
tion of  interlocking  plant  at  Harahan.  and 
purchasin.g  $2,000,000   worth   of   steel   cars. 

Promotion  work  is  under  way  for  the  build- 
ing of  the  Delhi.  Lake  Providence  &  Man- 
ghum  R.  R..  and  it  is  stated  that  parties  will 
be  put  in  the  field  at  once  for  preliminary 
work.  The  Business  Men's  League.  W.  S. 
Buchanan.  Secretary,  Delhi.  La.,  is  under- 
stood  to   be   interested. 

The  East  Carroll  Police  Jury,  at  Lake 
Providence,  has  ordered  an  election  for  May 
3  on  the  proposition  to  levy  a  tax  of  five  mills 
for  ten  years  in  aid  of  the  proposed  railroad 
from  Portland.  Ark.,  in  a  southeasterly  direc- 
tion through  Oak  Grove  to  Lake  Providence, 
in  a  southwesterly  direction  through  East 
Carroll  Parish  and  the  upper  part  of  Madison 
Parish  to  the  Vicksburg.  Shreveport  &  Paci- 
fic Ry.  ;it  or  near  Waverly.  The  promoters 
guarantee  a  modern  band  sawmill  at  Lake 
Providence.  They  will  also  construct  docks 
at  the  terminus  on  the  Mississippi  River  here. 


I'he  Bastrop  &  Lake  Providence  R.  R.  Co. 
has  been  chartered  with  a  capital  stock  of 
:flOO,000  and  proposes  to  liuild  a  rail  road  be- 
tween Bastrop  and  Lake  Providence,  La.  J. 
H.  .Mien  is  President  and  R.  Morris  is  Sec- 
retary. 

Maryland. 

An  ordinance  iur  the  elimination  oi  the 
grade  crossing  at  Lafayette  Ave.,  Baltimore, 
is  now  before  the  city  council  of  that  city. 
By  the  terms  of  the  ordinance  the  grade  cross- 
ing at  Fafayette  .•\ve.  is  to  be  eliminated  by 
sinking  the  Penn.sylvania  R.  R.  tracks  about 
13  ft.  below  the  present  grade  and  carrying 
the  street  crossing  overhead.  This  will  neces- 
sitate raising  the  street  about  13  ft.  abcne  the 
present  grade.  It  is  believed  that  the  work 
will  cost  about  $400,000.  B.  T.  Feudal  is  City 
Engineer. 

It  is  stated  that  over  $110,000  of  the  author- 
ized $200,000  stock  of  the  Kent  Traction  Co.. 
which  proposes  to  construct  a  trolley  line 
from  Tolchester  to  Chestertown,  10  miles, 
has  been  subscribed.  If  the  link  to  Chester- 
town  is  a  success  it  is  planned  to  extend  the 
road  to  Ccntreville.  and  thence  to  Easlon. 
Hurlock.  Salisbury  and  Crisfield.  Branch 
lines  will  reach  Rock  Hall.  Denton,  Cam- 
bridge, Ocean  City,  Snow  Hill  and  Pocomoke 
City.  Alva  A.  Lamkin.  Baltimore,  Md..  is 
interested. 

The  Western  Maryland  R.  R.  is  understood 
to  have  plans  under  consideration  for  a  termi- 
nal on  the  north  side  of  the  harbor  at  Balti- 
more. The  plans  include  a  new  terminal  in 
the  block  bounded  by  Hillen.  High  and  Front 
Sts. :  a  new  passenger  station  on  the  present 
site  and  extensive  improvements  to  the  freight 
yard  now  adjoining  the  passenger  station.  An 
office  building  to  accommodate  the  employes 
of  the  company  in  Baltimore  may  be  con- 
structed over  the  new  passenger  station. 

In  his  annual  report  Oscar  Lacky,  Harbor 
Engineer  of  the  city  of  Baltimore.  Md..  recom- 
mends a  municipally  constructed  belt  line  con- 
necting the  Baltirnore  &  Ohio,  Pennsylvania. 
Western  Maryland  and  Canton  R.  R.  He 
suggests  that  this  line  be  extended  along  the 
proposed  water-front  street  in  South  Balti- 
more, up  Light  St.  to  connect  with  the  Balti- 
more &  Ohio  at  Pratt  St.,  then  to  the  Penn- 
sylvania tracks  at  Central  Ave.,  and  on  to  the 
Canton  R.  R.  To  build  such  a  line  would  re- 
quire the  co-operation  of  the  railroads  which 
own  the  rights  of  way  along  the  streets.  The 
suggestion  was  that  the  city  construct  the  belt 
line  and  then  turn  it  over  to  a  company  to  be 
formed  by  the  railroads  affected,  to  be  op- 
erated under  a  satisfactory  rental. 

The  Hagerstown  &  Clearspring  Ry.  Co., 
projecting  a  12  mile  electric  railway  from 
Hagerstown  to  Clearspring  has  secured  all 
of  the  right  of  way  and  is  planning  to  have 
construction  work  started  shortly.  But  one 
bridge  of  any  size  will  be  required.  Later  on 
the  road  is  to  be  extended  to  Mercersburg. 
Pa.  The  company  was  recently  incorporated  ; 
it  has  the  following  directors:  Major  Loren 
N.  Downs,  of  New  York ;  Hugh  L.  Kirby.  of 
Harpers  Ferry;  Alexander  R.  Hagner,  James 
B.  Kreps  and  Oscar  D.  Bower,  of  Hagers- 
town. 

Michigan. 

Citizens  of  Benton  Harbor  have  voted  to 
grant  a  4-year  extension  of  the  present  char- 
ter or  the  Benton  Harbor-St.  Joe  Ry.  &  Light 
Co.,  Benton  Harbor.  The  charter  still  has 
26  years  to  run.  It  is  proposed  to  bond  the 
road  for  $200,000  to  build  an  interurban  line 
to  Dowagiac. 

The  Grand  Rapids  &  Indiana  Ry.,  E.  H. 
Barnes,  Chief  Engineer.  Grand  Rapids,  is  to 
make  a  number  of  improvements  at  Kalama- 
zoo. These  will  include  the  laying  of  a  dou- 
ble track  through  the  city  and  the  construction 
of   additional   sidings   in  its   yard   in   the   city. 

At  a  recent  meeting  between  the  track  ele- 
vation commission  at  Kalamazoo  and  repre- 
sentatives of  the  Michigan  Central,  it  was 
stated  by  the  officials  of  the  railroad  that  it 
w^ould  cost  the  road  $2,000,000  for  grade  sep- 
aration in  Kalamazoo.  The  representatives 
of    the    road   stated   that    the   company   would 


undoubtedly  co-operate  with'  the  city  in  the 
etTorls  to  secure  track  elevation.  Confer- 
ences will  also  be  arranged  with  other  lines 
running  through  Kalamazoo.  The  prelimi- 
nary work  will  probably  take  several  years. 
A.  K.  Edwards.  Kalamazoo,  is  chairman  of 
the  track  elevation  commission. 
Minnesota. 

Official  announcement  is  stated  to  have  been 
made  that  the  Chicago,  St.  Paul,  Minneapolis 
Ry.,  C.  W.  Johnson.  Chief  Engineer,  St.  Paul, 
Minn.,  will  spend  about  $1,000,000  in  improv- 
ing  its    termin.-d    facilities    in    Minneapolis. 

Duluth  and  the  Ranges. 

BY    PETER   E.    MEAGHER. 

®Pastoret-L;nvrence  Co.,  Contractors,  were 
awarded  a  small  sewer  job  by  the  city  of 
Duluth  amounting  to  about  $3,800,  and  will 
start    on    the    same    immediately. 

®?I.  L.  Bartlett  Co.,  Contractors,  were 
awarded  a  $4,000  sewer  job  by  the  city  of  Vir- 
ginia, Minn.,  and  will  start  on  the  same  im- 
mediately. 

®C.  R.  McLean.  Duluth  Contractor,  was 
recently  awarded  a  concrete  job  by  the  town 
of  Grand  Rapids.  Minn.,  amounting  to  about 
$7,800,  and  will  start  work  on  the  same  in 
about  two  weeks.  Mr.  McLean  is  one  of  the 
young  ones  in  this  territory,  but  is  coming  to 
the   front  very   fast. 

®Jones  Brothers,  railroad  contractors,  Co- 
lumbus, O.,  have  written  us  stating  that  they 
liad  just  secured  a  contract  from  the  Pere 
Marquette  Railroad  amounting  to  about  1,- 
000,000  yds.,  and  that  they  will  start  on  the 
same  immediately.  At  the  present  time  they 
are  moving  their  outfit  that  they  have  located 
at  Nashwauk,  Minn.,  forward  to  this  work. 

®E.  Kimball  of  Kimball  Brothers,  Contract- 
ors, was  a  caller  last  week,  and  reported  that 
his  firm  had  taken  a  large  irrigation  contract 
in  Alberta.  Canada ;  had  already  moved  their 
outfit  on  to  the  same  and  had  quite  a  bit  of 
this  work  to  sublet.  The  work  they  want 
to  let  is  all  laterals,  and  they  have  enough  of 
it  to  keep  a  few  team  outfits  busy  for  two 
years.  This  work  is  located  close  to  the  C. 
P.  R.  R.,  and  they  state  that  the  material  is 
very  good,  and  the  prices  that  they  are  of- 
fering are  attractive.  Anyone  interested  in 
this  "work  by  writing  to  Kimball  Brothers, 
General  Contractors,  Bassano,  Alberta,  will 
receive   full   information. 

W.  F.  Carey  of  the  Johnson-Carey  Co., 
large  railroad  contractors,  was  a  caller  at 
this  office  last  week.  They  are  quite  busy  at 
the  present  time,  being  engaged  on  several 
targe  contracts,  and  have  figured  on  some  new 
work  for  the  coming  season. 

F.  D.  Beal.  erecting  superintendent  for  the 
Brown  Hoisting  Jilachinery  Co.  of  Cleveland, 
O.,  was  a  caller  a  few  days  ago.  Their  con- 
tract for  a  large  coal  dock  at  Duluth,  which 
they  started  last  year  is  not  yet  completed, 
and  thev  expect  to  resume  work  on  the  same, 
■nbout  April  20th. 

Forrestal  &  Feyan.  General  Contractors.  St. 
Paul,  Minn.,  write  us  that  they  have  11  miles  . 
of  railroad   work  to  let,  and  they  would  like 
to  sublet  the  same  to  some  team  contractors. 
.Anyone  interested,  address  these  people  direct. 

We  are  very  sorry  to  report  the  death  of 
Jacob  Zimmerman,  one  of  the  old  time  con- 
tractors, which  occurred  last  week.  Mr.  Zim- 
merman has  been  engaged  in  the  general  con- 
tracting business  in  this  vicinity  for  the  past 
3.")  years. 

W.  G.  Philips,  representing  the  Chicago 
Pneumatic  Tool  Co.,  was  a  caller  this  week. 
He  stated  that  prospects  for  business  in  his 
line  were  very  encouraeing. 

We  arc  very  pleased  to  announce  that  F. 
J.  Webb.  General  Superintendent  of  the  mines 
for  the  Republic  Iron  &  Steel  Co.  in  this  ter- 
ritory, has  removed  his  office  and  residence 
from"  the  Range  to  Duluth.  I\Ir.  Webb  is  a 
very  popular  gentlemen  in  this  vicinity,  and 
will  be  a  welcome  addition  to  the  bunch  at 
Duluth. 

C.  J.  Madden,  General  Superintendent  for 
the  Johnson-Carey  Co.  on  their  railroad  con- 
tract on  the  Canadian  Northern  near  Duluth, 


•J*  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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'^  camo  in  lo  seu-  us  lasl  week.  'rU.:;  arc  pro- 
gressing pretty  well  with  their  job,  and  ex- 
pect to  have  the  same  completed  on  time. 

H.  A.  Lewis.  Assistant  General  Passenger 
Agent  of  the  Soo  Railway  Company,  was  a 
caller  at  this  ofllce  last  week. 

C.  J.  .-X.  Morris,  contractor.  St.  Paul,  !\Iinn., 
xvas  in  the  city  this   week.      He  did  not  have 

;'  •       any  information  to   give   at  this  writing. 

C.  W.  Betty,  representing  Beall  Brotlicrs, 
manufacturers  of  track  tools,  was  a  caller  .-it 
llii>  office  la.st  week,  and  reported  the  outlook 
for   business    very   encouraging 

The  writer  recently  relurneil  from  makin.g 
a  week's  trip  to  Chicago  and  other  cities,  and 
bad  the  pleasure  of  meeting  many  old  friends, 
and  accumulating  a  crop  of  new  ones,  I  think. 
I  am  especially  indebted  to  one  large  con- 
tractor in  Chicago  who  was  the  means  of 
making  me  miss  my  train ;  but.  never  mind, 
there  is  a  day  of  reckoning  coming  for  that 
gentleman.  1  was  Acry  pleased  to  know  that 
there  was  a  general  feeling  of  optimism 
among  the  people  that  1  met.  There  is  a  lot 
of  new  work  in  sight  for  the  contracting  fra- 
ternity, and  the  manufacturing  industries  that 
I  came  in  contact  with  seemed  to  be  well 
satisfied  with  the  outlook  for  the  coming  sea- 
son's   business. 

Contractors  and  others,  wlu-n  in  this  vicin- 
ity, are  invited  to  make  the  labor  and  equip- 
ment offices  of  Peter  E.  Meagher,  No.  409 
West    Mich.    St..    Dulutb.    Minn  .    their    bead- 


quarters 


Mississippi. 


The  Vicksburg  Traction  Co..  \icksburg. 
Miss.,  is  considering  the  construction  of  a 
branch  line  to  the  National  Cemetery,  and 
later  to  the  villa.ge  of  Walters.  The  line  will 
be  a  connection  of  the  Washington  St.  line 
north. 

.'Vn  applic.ilHin  for  .a  charter  (■■r  the  Merid- 
ian &  Deep  Water  R.  R.  Co.  has  been  filed 
with  Governor  Noel  of  Mississippi.  It  is 
|)roposed  to  build  a  new  line  from  Meridian, 
directly  east  to  a  point  on  the  Tomliigbee 
River,  where  it  will  cross  into  Choctaw 
County,  Alabama.  The  distance  is  aliout  40 
miles,  and  in  Choctaw  County,  it  will  connect 
with  another  line,  chartered  under  the  laws 
of  .-Mabama.  intended  to  eventually  enter  Rir- 
mingham.  Those  signing  the  application  are 
C.  i-".  Scofield  and  S.  .V.  Neville.  .\reri(lian. 
and  \V.   C.   Stowed.   Chicago. 

Missouri. 

®The  West  Missouri  Electric  Ry.  Co..  which 
projects  a  84-mile  line  from  Kansas  City  to 
Grandview,  Belton  and  Harrisonville.  Mo,, 
has  completed  surveys  and  has  partially  se- 
cured the  construction  capital,  11,  .\.  Nagle, 
Kansas    City,    Mo.,    is    Chief     Engineer      and 

Henri    D.    Patee.    Kansas   Cit\,   .Mo..  . 

'i'be  construction  contract  has  been  let  to, the 
Spitcaufskv-Wagner  Contracting  Co,.  Kansas 
Citv.  Mo.  ' 

The  Missouri.  .Arkansas  &  Gulf  R.  R.  Co., 
of  Rolla,  Mo.,  has  been  chartered  with  a  cap- 
ital stock  of  $2,000,001)  and  proposes  to  build 
a  line  from  T\olla  to  P.akersfield,  a  distance 
of  125  miles. 

Business  men  of  liismarck.  Mo.,  have  been 
holding  mass  meetings  to  aid  in  construction 
of  the  proiKised  Bismarck.  Bellevicw  Valley 
&  Western  Ry.  This  is  an  interurban  line  to  ex- 
tend frcnn  Bism.arck  lo  Smdight,  in  Washing- 
ton County,  a  distance  of  20  miles.  'I'he  route 
traverses  a  densely  settled  farniin.g  district 
and  will  afford  accommodation  to  more  than 
10.000  ])eopIe  now    without   railway   facilities 

Kansas  City,  Mo.,  and  Vicinity. 

IRKl.lLAK     1  oRKESI'oNHKNCK.  I 

®Lamoreaux  &  Peterson  of  Omaha  have 
secured  some  extensive  work  in  Canada  and 
will  be  kept  busy  in  that  comitry  for  some 
time  to  come.  The  Omaha  address  of  the 
above   firm    is    P.randeis     Iheater    Bldg. 

®Phelan    &    Shirley.    Omaha     Bank     Bldg.. 

Omaha.  Nebr..  are  just  starting  a  branch  line 

of  the  Union  Pacific  from  Gehring,  Nebr.,  to 

■  North  Port.     This  is  the  work  on  which  bids 

were    received    about    two   months   ago,       TIh- 


work  has  all  been  Miblel  J.  !■",  Williams  has 
the  largest  contract.  He  will  cover  about  I'l 
miles  of  the  work.  Other  contractors  on  the 
line  are  John  Owen.  Jno,  Massey,  (Srinnell  & 
Oeltjen  and  W.  11,  Waldo.  There  are  no 
heavy  cuts  and  not  a  single  steam  shovel  will 
be  used,  b'or  the  most  part  Eresno  scrapers 
can  be  put   to   work  to  good  advantage. 

List  &  Giffonl.  formerly  of  Davenport, 
Iowa.  ha\i'  oi)eiu(l  an  office  in  Kansas  Cit\ , 
Mo.,  at  -Vio  X.  ^■,  Life  Bldg,  Wlnle  this  firm 
is  not  as  yel  rccdy  to  .announce  that  Kansas 
City  will  be  iheir  penn.aneni  home,  yet  we 
firmly  belie\e  they  will  like  it  so  well  down 
here  that  they  will  remain.  It  will  be  remem- 
bered that  List  &■  Clifford  have  a  large  con- 
tract on  the  Kansas  City  Southern  under 
Porter   Brothers, 

Contractors  m  Kans.iv  Cit>'  are  very  much 
interested  in  the  Rock  Island  work  to  be  let 
in  Chicago  on  .\pnl  24.  Quite  a  few  are  fig- 
m-ing   on   bidding 

The  writer  was  in  (  )inaha  l.isl  week  ,ind 
interviewed  a  number  of  contractors  there. 
It  seems  to  lu-  the  geiu-ral  o])inion  among 
those  seen  that  some  extensive  contracts  will 
soon  be  awarded  for  double  tracking  the 
Union  Pacific  R,  R,  No  definite  announce- 
ment has  been  made  at  this  writing.  It  will 
be  our  aim  to  keep  in  close  touch  with  the 
situation  and  we  will  advise  om-  readers  from 
time  to  time  as  to  the  progress  that  is  being- 
made. 

Work  on  the  Kansas  City  Southern  has  not 
as  yet  started.  Some  questions  involving  the 
right  of  way  are  still  unsettled  but  it  is  ex- 
pected that  everything  will  lie  arran.ged  so 
that  the  contractors  can  get  busy  within  ;i 
short   time. 

Now  that  the  Kansas  City  Southern  R.  R, 
has  actually  let  a  big  piece  of  work  and  the 
Rock  Island  is  about  to  do  the  same,  contract- 
ors in  this  section  feel  very  much  encouraged 
over  the  outlook  .X  man  of  hi.gh  standing  in 
the  contracting  world  recently  told  the  writer 
that  in  his  opinion  the  hea\ier  lettings  would 
not  take  place  until  June,  that  month  mark- 
ing the  close  of  the  railroad  year,  after  which 
time  the  new  projects  .and  ]>olicies  will  be  put 
under  wa\'- 

New  Hampshire. 

The  State  Legislature  has  passed  a  bill 
granting  the  Connecticut  River  R,  R  .  a  Bos- 
ton &  Maine  line,  the  right  to  extend  its  line 
on  the  New  Hampshire  side  of  the  Connecti- 
cut River  from  Hinsdale  to  W.alpole,  WaL 
pole  is  located  12  miles  or  more  up  from  .i 
point  opposite  Brattleborcj,  and  if  the  Con- 
necticut River  line  were  extended  as  far  north 
as  that  on  the  New  Hampshire  side  it  would 
meet  the  Cheshire  R.  R.  tracks,  also  mider 
Boston  &  Maine  control,  and  so  would  en.able 
the  Connecticut  River  K,  R.  trains  to  reach 
Bellows  Falls  without  using  the  Vermont  Val- 
]e\  line  on  the  \'ermont  side  from  Brattle- 
boro  to   Bellow-   b'.ilL, 

New  Jersey. 

The  State  .Assembly  has  iiassed  the  bill  au- 
thorizing the  citv  of  Newark.  N,  J,,  to  spend 
$2,000,000    for    sidiways. 

New  York. 

The  paper  mamifacturers  ^if  northern  New 
^'ork  slate  .are  discus^illg  ilu  feasibilit\  of  .an 
electric  road  from  Watertown  to  some  nearby 
port  on  Lake  Ontario,  as  ,i  means  of  securing 
Canada  wood  pulp  at  cheaper  r.ates  than  at 
present   paid   the   r.ailroads, 

I'he  recently  organi/ed  Little  balls  & 
Johnstown  R.  R.  Co.  (electric  )  will  shortly 
start  jireliininary  work  for  its  proposed  27- 
mile  line  to  connect  Johnstown  and  Little 
brails.  The  necessary  capital  for  bnildin.L;  the 
road  is  reported  to  be  in  sight  and  it  is  un- 
derstood that  the  line  will  be  completed  bv  the 
fall  of  ini2.  The  stockholders  in  the  road 
are  Joshtie  J  (nlbert.  Lorenzo  ()  Bucklin. 
Frederick  (i,  Teall.  Homer  P.  Snyder.  Little 
Falls:  Frederick  F.nglehardt.  .St.  Johnsville; 
Edward  C.  Decker.  George  C.  Potter,  A.  J. 
Baker.  James  P.  .Argersinger.  Johnstown ;  J. 
L<'<llie   I  Fees,   f'ond.a  :  L    N,  Littauer.  Glovers- 


mIIc;  John  r.arnes.  .Amstertlani  :  Henry  C. 
Harnickell,  New  York.  Directors:  Joseph  H. 
ileaney.  St.  Johnsville;  John  G.  Ferres, 
Jolmstown  :  Zenas  B.  Whitney.  Frank  Burton, 
tdoversville ;  William   Harris,  Northville. 

I  he  State  Puldic  Service  Commission  has 
approved  the  franchise  granted  by  the  Board 
of  Estimate  of  New  A'ork  City  for  the  Third 
.\\emie  Ry.  to  bnild  ;i  trolley  extension  in  St. 
.Ann's  .Ave.,  Bronx,  from  llllst  St.  to  .South- 
ern Boulevard.  ,ind  thence  south  through 
Southern  Boulevard.  The  c;irs  running  o\er 
this  line  will  continue  across  the  Harlem 
River  ,uul  through  LiSth  St.  and  Bi.'ith  St.  in 
Manhattan  to  Nth   .Ave. 

The  State  Public  .Service  Commission  has 
approved  the  franchise  authorizing  the  Uniteil 
Traction  Co.,  Albany,  to  double  track  its  line 
on  Hamilton  St.  and  to  lay  a  double  track  on 
Hudson  .Ave.  from  (.;r:ind  to  South  Pearl  St, 
in    Albany, 

'The  Catskill  Traction  Co.,  Catskill,  N.  Y.. 
is  to  at  once  begin  the  securin.g  of  rights  of 
way  for  the  proposed  extension  from  Leeds 
to  Cairo.  Work  is  also  to  be  started 
making  the  necessary  surveys  and  securin.g 
rights  of  way  for  a  proposed  exten- 
sion of  the  railroad  southward  from  Cats- 
kill  to  .Alsen  and  Cenienton.  'The  question  ,is 
to  which  extension  will  be  liuilt  first  has  not 
been  definitely  decided,  but  one  of  them  will 
be  completed  and  in  operation  before  the  end 
of  the  present  year 

North  Carolina. 

®'The  North  Carolin.i  Traction  Co.  has 
awarded  the  contract  for  the  construction  of 
its  line  from  'V\'inston-Salem.  N.  C.  to  Floyd. 
Va..  a  distance  of  102  miles,  to  the  Propst 
Contracting  Co..  Charlotte.  N.  C.  'The  con- 
tract is  said  to  amount  to  .aliout  $2,000,000. 

The  recent  purchase  of  100.000  acres  of 
timber  land  in  Haywood  County  by  the  Cham- 
pion Lumber  Co..  of  .Asheville.  N.  C,  is  said 
to  be  the  forerunner  of  extensive  develop- 
ment work  in  that  section.  It  is  stated  that 
the  company  will  extend  the  Tennessee  & 
North  Car(dina  R.  R.  to  Canton  and  complete 
the  Pigeon  River  R.  R.  from  Canton  to  Sun- 
burst. One  big  mill  will  be  constructed  near 
Canton,  J.  B'Hart.  Clarksburg.  W.  Va..  is 
President  of  the  'Tennessee  &  North  Caridina 
R.   R. 

North   Dakota. 

It  is  believed  th;it  the  announced  intention 
(if  the  Grand  Trunk  Pacific  R.  R.  to  construct 
an  extension  of  its  Regina  branch  into  Ward 
County.  North  Dakota,  is  the  first  step  in 
plans  to  reach  St.  Paul  and  Minneapolis,  and 
then  secure  a  connection  for  Chicago. 

The  Great  Western  Ry.,  A.  H.  Hogelaiid, 
Chief  Engineer,  St.  Paul,  Minn.,  is  under- 
stood to  be  planning  to  build  its  air  line  from 
b'argo  to   Surrey  this  summer. 

.Advices  from  Devils  Lake.  N.  Dak.,  state 
that  the  Chautauqua  R\-.  Co,  is  about  to  start 
work  on  the  construction  of  about  a  mile  of 
new  line  from  a  point  in  the  bottom  southwest 
of  the  citv  to  the  ."itb  St.  underground  cross- 
in.g.    the   site   of   the   new    station. 

.Among  the  rnniors  in  circulation  are  those 
slating  that  the  .Minneapolis  &  St.  Louis  R, 
R,  is  planning  the  eNteiision  of  its  line  from 
Leola  to  Mound  City  .and  also  the  construc- 
tion of  a  bridge  across  the  Missouri  River 
.at  LeBeau  .and  the  laying  of  track  on  the 
.gr.ide    between    .Aberdeen    and    Pierre, 

Preparations  are  bein.g  made  for  commenc- 
ing work  on  the  Midland  Continental  R,  R,, 
the  projected  north  :ind  south  line  from  the 
south  line  from  the  C,uiadi;in  border  to  the 
(iiilf  of  Mexico,  planned  and  b:icked  by  cap- 
il;ilisls  and  business  men  of  Chicago  and 
\iciiiity.  Trains  TirsI  will  be  put  in  opera- 
tion lu'tween  Edgeley  and  J;imestown.  X.  D, 
Gr.ading  then  will  proceed  on  the  next  divis- 
ion, to  Courleiiex.  which  will  be  completed 
.111(1  turned  over  to  the  o])er.aling  company, 
and  mi  to  the  Canadian  border.  Then  work 
soiitli  from  b'd.gele\  will  be  taken  up  The- 
plan  is  to  build  and  turn  o\er  the  railroad  in 
units  of  approxim.ately  "lO  miles  O,  B.  Cham-  • 
berliin.    Chief    Engineer.    Chica"o     ill. 


^  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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Ohio. 

OTbrasher  &  Gimli-r,  Kimw  illc.  IViiii..  have 
been  awarded  a  contract  In  tlie  Louisville  & 
Nashville  R,  R.  for  the  construction  of  a 
switching  yard  at  Decoursey.  near  Livonia. 
The  work  calls  for  a  double-hump  switching 
yard  with  a  capacity  for  handling  4,000  cars  per 
diem  and  with  storage  facilities  for  over  1,500 
cars. 

Surveys  arc  reported  now  underway  on  the 
proposed  extension  of  the  Pomeroy  Belt  line 
of  the  Hocking  Valley  Ry.  at  Pomeroy,  O.  It 
is  planned  to  extend  the  belt  line  to  open  sev- 
eral coal  mines  in  that  vicinity. 

A  resolution  is  before  the  City  Council  of 
Columbus  to  submit  a  $-100,000  bond  issue  to 
a  vote  of  the  people  for  the  elimination  of 
North  Side  grade  crossmgs  at  Columbus,  ll 
is  estimated  that  the  total  cost  of  the  work 
will  approximate  $L200,000.  The  railro.ads 
must  pay  two-thirds  of  the  cost.  The  plan  in- 
cludes the  Big  Four  and  the  Columbus,  San- 
dusky &  Hocking  R.  R.  crossings  at  2nd,  olli 
and  "llth  Aves.  Henry  Maetzel  is  City  En- 
gineer. 

The  stockholders  of  the  Northern  Ohio 
Traction  &  Light  Co.,  Akron,  O..  have  ap- 
proved the  proposed  issue  of  $1,000,000  pre- 
ferred stock.  A  combined  steam  and  liydraul- 
ic  power  station  will  be  constructed  with  the 
proceeds,  with  wdiich  electric  power  will  be 
furnished  to  .A.kron. 

The  Cleveland  Short  Line  Co.,  a  Lake  Shore 
&  Michigan  Southern  line,  is  to  increase  its 
capital  stock  from  $3,750,000  to  $7,375,000.  It 
is  understood  that  the  capital  increase  is  purely 
a  financial  measure,  indicative  of  the  construc- 
tion progress  being  made.  The  Belt  line 
will  be  in  complete  operation  some  time 
in  1912.  It  is  now  in  operation  from 
Marcclline  .A.ve.  S.  E.,  Cleveland,  to  Linn- 
dale,  the  distance  from  Marcelline  Ave.  to 
CoUinwood  being  yet  unfinished. 

The  Cincinnati  Short  Belt  R.  R.  &  Trac- 
tion Co.  is  reported  to  have  interested  foreign 
capital  in  its  project.  This  company  proposes 
to  operate  a  line  through  Duck  Creek  valley, 
Madisonville.  Oakley.  Norwood,  Bond  Hill 
and  the  Mill  Creek  Valley,  from  Red  Bank 
to  Chester  Park.  Later  on  the  line  may  be  ex- 
tended to  the  Ohio  River  line  and  will  con- 
nect all  railroads  in  the  Cincinnati  zone  and 
facilitate  switching  traffic.  It  is  also  the  in- 
tention to  operate  a  passenger  route.  Capt. 
Peter  Eichels,  Cincinnati,  O.,  is  interested. 

It  is  now  believed  that  work  on  the  elimi- 
nation of  the  grade  crossings  of  the  Pennsyl- 
vania R.  R.  at  Cleveland  w^ill  be  started  early 
in  June.  The  company  has  accepted  the  or- 
dinance authorizing  the  carrying  out  of  the 
improvement  in  accordance  with  plans  ap- 
proved by  engineers  of  the  city  and  company. 

It  is  now  stated  that  the  Cincinnati,  Hamil- 
ton &  Dayton  Ry.  will  be  double  tracked  be- 
tween North  Baltimore,  O..  and  Toledo.  New 
bridges  will  be  built  and  complete  rehabilita- 
tion of  the  road  bed  accomplished. 

The  Cleveland,  Alliance  &  Mahoning  Val- 
ley Ry.  Co.,  which  is  constructing  an  interur- 
ban  line  from  Alliance  to  Cleveland,  has  filed 
a  trust  deed  or  mortgage,  for  $2,000,000  in  the 
Stark  county  recorder's  office.  The  mort- 
gage is  given  to  the  United  Banking  &  Sav- 
ings Co.  of  Cleveland  as  trustee  and  is  to 
secure  coupon  bonds  to  be  issued  by  the  rail- 
way company  in  denominations  of  $500  to 
$1,000.  It  is  said  the  company  expects  to 
provide  $475,000  for  the  construction  of  the 
railway  between   Alliance   and   Ravenna. 

.\dvices  from  Youngstown,  O.,  state  that 
the  Mahoning  Valley  Ry.  has  started  pre- 
liminary work  for  the  construction  of  double 
tracks  across  the  Market  St.  viaduct.  It  is 
thought  the  work  will  take  from  six  to  eight 
weeks  including  the  extending  of  the  double 
track  out  as  far  as  McKinnie  St.  The  track 
now  in  use  across  the  bridge  will  be  moved 
toward  the  center  of  the  bridge  to  conform 
with  the  double  tracks  in  Market  St.  between 
Central   Square  and   Front   St. 


Oklahoma. 

The  Commercial  Clubs  of  Beaver.  Okla., 
and  Meade  have  taken  up  a  matter  of  building 
an  electric  line  between  the  two  towns  and 
are  reported  to  have  negotiations  under  way 
with  F.  Corp  of  Hutchinson.  Kan.,  in  connec- 
tion with  the  contract  for  building  the  pro- 
posed line. 

The  Oklahoma  Ry  Co.,  John  W.  Sharlel. 
vice-president,  Oklahoma  City,  is  stated  to 
have  succeeded  in  arranging  for  its  $12,000.0("l 
bond  issue,  and  it  is  said  that  extensions  ol 
the  lines  probably  will  be  made  to  ("lUthrir. 
El  Reno  and  Norman  before  the  close  of  llu- 
year. 

Oregon. 

The  Oregon  Electric  Ry.  Co.,  Portland. 
Ore.,  placed  an  engineering  party  in  the  field 
early  this  month  for  work  preliminary  to  the 
construction  of  the  proposed  line  from  .Mbaiiy 
to  Salem. 

Work  has  been  completed  on  the  construc- 
tion of  the  line  of  railroad  from  Mcdford. 
Ore.,  to  Butte  Falls  and  operations  will  be 
commenced  at  once. 

The  condemnation  of  right  of  way  by  the 
Oregon  Eastern  Ry.  through  Malheur  Canyon 
to  Central  Oregon  gives  rise  to  the  report 
that  the  construction  work  will  be  under  way 
shortly.  Surveys  on  the  south  side  of  the 
Snake  River  from  the  Oregon  Short  Line 
tracks  to  Homcdale  'show  that  the  new  track 
will  strike  the  Short  Line  near  Arcadia,  about 
7  miles  south  of  Ontario.  It  is  believed  that 
a  double  track  will  be  laid  to  the  present 
line  used  by  the  branch  road  running  to  Bro- 
gan.  thus  making  a  double  track  from  its  con- 
nection with  the  Short  Line  to  Ontario,  which 
will  undoubtedly  become  the  division  point. 
A  coal  chute  is  being  built  at  Ontario  large 
enough  to  hold  several  cars  of  coal.  It  will 
be   operated  by   hydraulic   machinery. 

Headquarters  buildings  have  been  erected  at 
Nyssa,  Ore.,  for  the  engineering  corps  for 
the  Oregon  Short  Line  R.  R.,  and  it  is  be- 
lieved that  construction  work  on  the  Nyssa- 
Homedale  extension  will  be  started  at  once. 
Construction  contracts,  it  is  understood,  will 
be  let  this  month.  Wm.  .\shton.  Salt  Lake 
City,   L^tah,   is   Chief  Engineer. 

Pennsylvania. 

The  Lehigh  Coal  &  Navigation  Co..  Mauch 
Chunk.  Pa.,  has  surveys  underway  for  a  trol- 
ley line  between  Nesquehoning  and  Lansford. 
The  Lehigh  Coal  &  Navigation  Co.  owns  the 
trolley  line  throughout  the  Panther  Creek 
\'alley,  which  is  being  operated  by  the  East- 
ern Pennsylvania  Street  Railways  Co.,  and 
the  object  of  this  new  line  is  to  put  Summit 
Hill,  a  town  of  4.500  inhabitants,  on  the  main 
line  of  that  road. 

Surveys  are  being  made  for  an  electric  rail- 
w-av  to  connect  'Wellsboro  and  ]\Iansficlcl.  The 
line  will  be  15  miles  long.  James  F.  Fisher. 
Williamsport.  Pa.,  is  the  Engineer. 

The  Tarentum,  Brackenridge  &  Freeport 
Street  Ry.  Co.,  recently  chartered,  as  men- 
tioned in  our  last  issue,  has  completed  surveys 
for  the  first  4  miles  of  its  line  to  Birdville, 
and  this  portion  will  shortly  be  placed  under 
construction.  McKinstry  Griffith,  Tarentum. 
Pa.,  is  President. 

Constructive  operations  have  been  resumed 
in  the  building  of  the  Lancaster  &  Northern 
R.  R..  which  will  connect  the  newly  opened 
cement  district  near  Browntown.  where  mills 
are  being  erected,  with  the  Philadelphia  S: 
Reading  Ry.  at  Millway.  and  the  Pennsylvania 
R.  R.  near  the  New  Holland  turnpike  crossing. 

Citizens  of  Harrisville.  Pa.,  have  succeeded 
in  raising  nearly  the  entire  S15,ni)(i  loan  asked 
by  the  officials  of  the  Pittsburg  &■  dreat 
Lakes  Connecting  Railroad  Co..  pronifitin.g  a 
line  between  Ellwood  City  and  Franklin  bv 
way  of  Wurtemburg.  Portersville,  Barber's 
Station.    Slippery   Rock   and   Harrisville. 

It  is  reported  at  Connellville.  Pa.,  that  work 
has  been  started  upon  the  construction  of  the 
standard  gage  railroad  to  be  constructed  frdiu 
Humbert  to  Barronvale.  Somerset  County,  a 
distance  of   10  miles.     The  line   is  planned  t.> 


develop  the  immense  timber  tract  owned  by  the 
United   Lumber  Co.,   Uniontown,   Pa. 

Plans  are  under  consideration  for  the  con- 
struction of  a  steam  railroad  for  a  connection 
with  the  Pliiladelphia  &  Reading  Ry,  at  Big- 
lerviUe  through  .•\rendtsville  to  Casbtown.  H. 
W.  llamblin,  of  Harrisburg,  representing  a 
llarrisburg  and  New  York  syndicate,  has  the 
proposition  in  charge.  The  road  is  planned 
to  be  entirely  independent  of  the  Reading  and 
will  simply  connect   with   it. 

South  Carolina. 

i*>.\il(litioiial  sub  Contracts  for  work  on  the 
Piedmont  &  Northern  Traction  Co.'s  line  from 
(Ireenwood  to  Greenville  have  been  let  as 
follows:  J.  R.  Ervin,  Lenoir,  N.  C,  a  sec- 
lion  of  the  work  in  South  Carolina;  A.  V. 
Miller  and  T.  L.  Nelson,  work  near  Gastonia, 
N.  C,  and  Irwin,  Hart  &  Co.,  Knoxville, 
Tenn..  four  miles  of  grading  near  Pelzer.  S.  C 

South  Dakota. 

The  Sioux  Falls  Traction  System,  Jas. 
Brooks,  Superintendent,  Sioux  Falls,  S.  Dak., 
has  two  extensions  under  consideration  at  that 
city — one  to  the  cemetery  on  the  east  end  and 
the  other  to  a  new  park  on  the  west. 

Tennessee. 

®J.  W.  Wright,  Jr.,  Union  Springs,  .Ma., 
has  been  awarded  the  contract  for  -50  miles 
of  construction  for  the  Birmingham  &  North- 
western Ry.  from  Jackson  to  Dyersburg,  Tenn. 
Contract  calls  for  completion  of  road  within 
six  months  from  date  of  signing  contract. 
Construction  will  commence  at  Jackson  end. 
The  work  includes  approximately  500.000  cu. 
vds.  earthwork,  no  rock,  100  acres  clearing, 
3,300  lin.  ft.  trestles,  2,500  ft.  pipe,  one  70-ft. 
steel  span  across  Forked  Deer  River.  The 
line  passes  through  Madison,  Crockett  and 
Dyer  counties  and  touches  the  following  towns  : 
White's  Store,  Humphries,  Bells,  .-Mamo 
(county  seat  of  Crockett  County),  Crockett 
Mills,  Friendship  and  Bessento.  It  passes 
through  some  of  the  best  timber  and  farming 
lands  in  West  Tennessee.  The  road  will  con- 
nect with  the  Nashville,  Chattanooga  &  St. 
Louis  Ry.,  Illinois  Central  and  the  Mobile  & 
Ohio  at  Jackson,  the  Louisville  &  Nashville 
at  Bells,  Tenn.,  and  the  Illinois  Central  and 
the  Memphis,  Chicago  &  Gulf  Ry.  at  Dyers- 
bur,g,  Tenn.  The  Jackson  Construction  Co., 
R.  M.  Hall,  President,  and  Mike  Harvey, 
Chief  Engineer,  Jackson,  Tenn.,  which  has  the 
general  contract  for  the  construction  and 
equipment  for  the  above  road,  wishes  prices 
on  the  following :  Materials  for  construction 
of  50  miles  of  railroad  for  Birmingham  & 
Northwestern  Rv. :  60-Ib.  rail,  with  spikes, 
angle-bars,  etc. ;  70-lb.  rail,  with  spikes,  angle- 
liars,  etc.  ;  1,000  lin.  ft.  24-in.  and  18-in.  pipe,, 
all  classes:  270,000  ft.  B.  M.  bridge  timber; 
one  70-ft,  steel  span,  two  railway  crossings, 
cattle  guards,  switches,  .sw-itch-stands,  etc. 
Ouote  prices  f.  o.  b.  at  Jackson.  Bells  and 
Dversburg.   Tenn. 

The  County  Commissioners  at  Memphis  have 
granted  a  franchise  to  the  Memphis  &  Rugby 
Electric  Ry.  Co.  to  lay  tracks  extending  north- 
ward from  Chelsea  and  Paine  Aves.  along  the 
Hindman  Ferry  road  across  Wolf  River  to 
property  owned  by  the  Rugby  Land  Co,  of 
Memphis,  which  is  interested  in  the  proposed 
line.  The  construction  of  the  railway  will  be- 
gin at  once,  it  is  stated.  It  is  planned  by  the- 
promoters  of  the  line  to  have  it  connect  with 
a  line  of  the  Memphis  Street  Railway  Co.  and 
through  an  agreement  with  that  company  to 
arrange   for  a  transfer  system, 

I  he  incorporators  of  the  Elizabethtown. 
Millig.-in  &  Johnson  City  Electric  R,  R.  Co., 
mentioned  in  our  last  issue,  are  W.  G.  Pavne. 
A.  B.  Bowman,  J.  H.  Smith.  J.  G.  Burchfield. 
W.  C  Burchfield  and  J.  N.  Edens  of  Johnson 
City,  Tenn.  The  company  proposes  connect- 
ing Johnson  City  with  Milligan  College  and 
F.lizabetlitown  by  an  electric  railway  systein. 
This  line  is  to  make  connection  with  that  of 
(he  Johnson  City  Traction  Co. 

Texas. 

.Surveys  have  been  started  from  Waxahachie 
to  Waco  for  the  proposed  interurban  line  of 
the   Southern   Traction   Co.,  J.   F.   Strickland,  . 


+  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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President,  Dallas.  This  company  proposes  to 
build  a  line  from  Dallas  to  Corsicana  and 
Waco.  As  noted  in  our  last  issue  the  Fred 
A.  Jones  Engineering  Co.,  Dallas,  Te.\.,  has 
the  contract  for  the  engineering  work. 

Promoters  from  Greenville  have  been  in 
conference  with  the  Board  of  Trade  of  Pales- 
tine, looking  to  the  securing  of  a  franchise 
for  building  a  street  car  line  in  that  city. 

It  is  expected  that  construction  work  will 
be  started  shortly  for  the  new  railroad  line 
from  the  Panhandle  to  the  Gulf.  This  is  the 
line  of  which  L.  E.  Walker,  Austin,  Te.x.,  is 
President,  and  which  is  projected  from  Qua- 
iiah  to  Rockport.  The  first  section  to  be  built 
will  be  from  Belton  to  Georgetown.  The 
grade  work  will  be  for  the  most  part  light 
being  largely  a  scraper  proposition.  Thomas 
Moore,  Austin,  has  the  construction  contract. 

The  Rock  Island,  Texas  &  Gulf  R.  R.  of 
.■Xmarillo,  Tex.,  has  applied  for  a  charter  to 
build  a  line  290  miles  in  Western  Texas.  The 
road  will  run  from  Dalhart  to  Bronco,  in 
Yoakum  Countv.  The  capital  stock  is  $17.5,- 
000. 

Utah. 

Preliminary  surveys  for  the  Salt  Lake  City 
&  Utah  Electric  Railway  Co.,  the  interurban 
road  from  Salt  Lake  City  to  the  south  bound- 
ary of  Utah  County,  have  been  completed 
through  this  county,  and  the  permanent  sur- 
vey has  been  commenced.  Rights  of  way  have 
been  secured  through  L'tali  County  and  cities 
of  the  county  and  the  only  remaining  rights 
to  be  secured  are  those  at  the  north  end  of 
the   proposed   line. 

Plans  and  estimates  are  now  being  made 
for  double  tracking  the  Salt  Lake  Division  of 
the  Southern  Pacific  between  Ogden  and  Lit- 
tle Mountain,  a  distance  of  14  miles  and  it  is 
expected  to  start  the  actual  construction  work 
shortly. 

It  is  reported  that  officials  of  the  Harri- 
man  lines  at  New  York  have  authorized  the 
construction  of  the  long-planned  Raft  River 
cut-off,  destined  eventually  to  connect  the 
Lucin  cut-off  with  the  main  line  of  the  Ore- 
gon Short  Line  at  Burley,  Ida.,  thereby  sav- 
ing several  hours  between  Salt  Lake  and 
Portland,  and  providing  transportation  facili- 
ties for  a  territory  that  has  long  been  clam- 
oring for  an  outlet  to  its  vast  resources.  Pro- 
vision for  the  construction  of  the  first  leg  of 
the  project  will  be  included  among  the  1915 
expenditures  of  the  $7.5,(100.000  improvement 
appropriation.  A  call  for  bids  for  the  con- 
struction of  the  road  from  Burley  to  Kelton, 
on  the  old  line  of  the  Southern  Pacific,  has 
been  issued  from  the  Salt  Lake  City,  Utah, 
offices  ui  the  Oregon  Short  Line,  and  con- 
tracts will  be  let  within  a  few  days,  it  is  said. 
.•\cual  construction  work  out  of  Burley  will 
be  started  some  time  in  April.  This  part  of 
the  cut-off  will  be  finished  in  1911  and  will 
cost  several  million.  For  years  the  Raft 
River  project  has  been  contemplated  by  the 
Harriman  system  as  a  possible  shorter  route 
to  the  northwest  from  Salt  Lake  and,  though 
the  present  plans  to  build  from  Burley  to 
Kelton  do  not  provide  for  actual  connection 
with  Salt  Lake,  it  is  admitted  that  such  a 
cut-oflf  is  the  ultimate  purpose  of  the  road. 
Wm.  Ashton,  Salt  Lake  City,  Utah,  is  Chief 
Engineer. 

Vermont. 

.\s  noted  in  our  last  issue  the  Grand  Trunk 
Ry.  has  taken  bids  for  the  construction  of  that 
portion  of  its  new  line  from  Windsor  to  Bel- 
lows   Falls,    in    the    state    of   Vermont.      Our 


latest  advices  ( .\pnl  11)  were  that  these  liids 
were  then  being  ccjusidercd  by  Ell,  Mtzhugh, 
1st   Vice   President.   Montreal,  Que. 

Virginia. 

1  he  Chainber  of  Ci.mimerce.  Richmond,  Va., 
is  making  every  tffort  to  raise  the  required 
$150.(100  for  the  construction  of  the  proposed 
railroad  fom  Doswell,  in  Hanover  County  to 
Great  Wicomico  River  in  North  Umberland 
County.  The  Xortbern  Neck  and  South  Side 
sections  of  Virginia  have  been  at  work  on 
the  plan  to  have  this  road  built  since  last 
August.  The  Northern  Neck,  composed  of 
the  counties  of  Richmond.  Lancaster,  West- 
moreland, King  George  and  Northumberland, 
lying  between  the  Rappahannock  and  Potomac 
rivers,  is  one  of  the  most  fertile  and  pros- 
perous sections  in  the  eastern  part  of  Vir- 
ginia, the  lack  of  railroad  facilities  being  the 
only   barrier   in   the   way   of   its  progress. 

Washington. 

®'l'he  North  Ci.'a.st  K.  R.,  according  to  in- 
formation received  from  Spokane,  Wash.,  has 
awarded  to  the  Watson.  Flagg  &  Standifer 
Co.,  Portland,  Ore.,  the  contract  for  the  con- 
struction of  18.  miles  of  roadbed  from  the 
west  city  limits  of  Spokane  to  Cheney,  Wash., 
through  the  Marshall  canyon.  The  contract 
including  those  awarded  several  weeks  ago 
for  work  west  of  Cheney,  covers  the  entire 
roadbed  of  11)3  miles  to  be  constructed  by  the 
North  Coast  from  Spokane  to  .^yer  Junction 
on  the  Snake  River,  where  a  connection  will 
be  made  with  the  present  line  of  the  O.  W.  R. 
&  N.  The  company  will  establish  an  office 
at  Spokane  at  once  and  the  entire  work  will 
be  handled  from  there.  The  contractors  will 
have  five  steam  shovels  at  work  besides  many 
dinky  trains  and  other  equipment.  The  com- 
pany will  establish  a  shop  somewhere  along 
the  line  of  construction,  where  all  tools  will 
be  sharpened,  cars  built  and  general  repairs 
made. 

The  Chehalis  &  Cowlitz  R.  R.  Co.  has  com- 
pleted surveys  and  has  secured  the  capital 
for  the  construction  of  its  projected  20-mile 
railroad  to  run  southwest  from  .  Chehalis. 
The  construction  contract  has  been  let.  H.  C. 
Coffman,  Chehalis.  Wash.,  is  President,  and 
R.  F.  Southwick.  Chehalis,  is  Chief  Engineer. 

Wisconsin. 

®M.  D.  Keith.  Crandon,  Wis.,  is  reported 
to  have  been  awarded  the  contract  for  clear- 
ing and  grading  ten  miles  of  line  from  Cran- 
don for  the  extension  of  the  Wisconsin  & 
Northern  R.  R.  from  Crandon  to  Shawano.  It 
is  said  that  the  work  will  be  sublet. 

The  Wisconsin  Traction,  Light,  Heat  & 
Power  Co.,  Appleton,  Wis.,  is  securing  op- 
tions on  land  with  a  view  to  straightening  a 
curve  in  its  line  at  the  upper  end  of  Wiscon- 
sin  Ave.   in   Kaukaiina. 

Canada. 

^Bids  will  be  received  until  noon,  April  25, 
by  P.  E.  Ryan.  Secretary  Commissioners  of 
Transcontinental  Ry..  Ottawa,  Ont..  for  the 
construction  of  the  coaling  station,  ash-pits 
and  cinder-hoists  required  at  Transcona 
(Man.),  Redditt  (Ont.),  and  Graham  (Out.). 
Plans  and  specifications  may  be  seen,  and  full 
information  obtained  at  the  office  of  Gordon 
Grant,  Chief  Engineer.  Ottawa,  Ont..  and  of 
S.  R.  Poulin,  District  Engineer,  St.  Boniface, 
Man. 

©Canadian  Pacific  Ry.  has  awarded  the  coii- 
tract  for  1.000  miles  of  wire  fencing.  This 
fencing  will  be  done  in  the  three  provinces, 
Manitoba,  Saskatchewan  and  Alberta.     In  the 


first  two,  work  will  be  done  for  a  distance  of 
730  miles  and  in  Alberta  for  a  distance  of  270 
miles.  None  of  this  work  will  be  done  on 
lines  which  are  under  construction,  all  being 
on  lines  which  were  completed  prior  to  the 
close  of  last  season.  The  fences  will  lie  seven 
strands  high,  so  that  7,000  miles  of  wire  will 
be  used.  The  contract  for  the  work  in  Mani- 
toba and  Saskatchewan  was  let  to  the  Ban- 
well  Hoxie  Wire  P'ence  Co.,  and  that  in  .'\1- 
berta  to  the  Ideal  Fence  Co. 

Application  has  been  made  to  the  Canadian 
government  to  incorporate  the  Newport  &: 
Northern  Alberta  Ry.,  which  purposes  to  build 
a  line  from  Newport,  at  the  head  of  Howe- 
sound,  B.  C.  to  Peace  River  Landing. 

The  Canadian  Pacific  Ry.  has  served  notice 
on  all  its  tenants  in  the  district  bounded  by 
Cherry,  Water,  Ovcrend.  Tate  and  Front  Sts. 
at  Toronto  to  vacate  their  premises  by  the  end 
of  this  month.  Construction  will  then  begin 
on  the  new  freight  yards  and  freight  sheds 
which  the  company  will  erect  in  that  section. 
The  yards  and  freight  shed  will  occupy  an 
area  of  upwards  of  two  or  three  acres. 

Bids  were  opened  April  18  by  Frank  Lee. 
Division  Engineer,  Canadian  Pacific  Ry.,  at 
Winnipeg,  for  the  extension  of  the  passenger 
car  shops  at  that  city. 

Mexico. 

The  National  Rys.  Co.  of  Mexico,  Jas.  M. 
Reid,  Chief  Engineer,  City  of  Mexico,  has 
completed  the  preliminary  survey  on  the  Du- 
rango  Canitas  Road,  which  will  connect  the 
Sombrerete  mines  with  the  main  line,  and  the 
location  is  complete  for  a  distance  of  90  miles 
out  from  Canitas,  about  half  way  to  Som- 
brerete. The  construction  gangs  have  been  at 
work  for  8  weeks  out  of  Durango  and  if  not 
interfered  with,  the  entire  line  of  275  kilo- 
meters should  be  completed  in  from  10  to  18 
months. 

The  following  item  has  been  received  from 
(iuadalajara,  Mexico,  regarding  the  construc- 
tion of  the  Southern  Pacific  Ry.  in  that  coun- 
try :  The  construction  force  on  the  Southern 
Pacific  R.  R.  of  Mexico  is  bein.g  increased  and 
more  than  4,000  men  are  now  employed  in  the 
different  camps.  It  is  planned  to  have  not 
less  than  G.OOO  men  at  work  by  the  early 
part  of  May.  The  grade  is  now  finished  to 
A.guacate.  about  15  miles  from  Tepic.  Every 
effort  will  be  made  to  finish  the  tracklaying 
to  Aguacate  before  the  next  rainy  season.  The 
main  construction  camp  has  just  been  moved 
from  Nanche  to  a  point  near  Tepic.  .\t  pres- 
ent no  construction  work  is  in  progress  on 
the  mountain  division  between  Tepic  and  Mag- 
daleiia,  but  it  is  stated  that  as  soon  as  the 
disturbed  political  conditions  are  settled  the 
contract  for  the  tunnel  work  and  grade  on 
this  latter  stretch  of  road  will  be  let  and 
pushed  to  completion  as  rapidly  as  possible. 
It  is  estimated  that  it  will  take  three  or  four 
years  to  construct  the  road  through  the 
mountains.  For  many  tniles  it  will  be  an 
almost  unbroken  alternation  of  tunnels  and 
bridges.  The  Southern  Pacific  is  making  ar- 
raneements  to  begin  the  construction  of  its 
Guadalajara-City  of  Mexico  lines  within  the 
next  few  months,  and  it  is  planned  to  have 
this  line  finished  by  the  time  Guad.alajara  is 
connected  with  Tepic,  thus  forming  a  llirough 
line  from  Nogales  on  the  Arizona-Mexico 
border  to  the  capital  of  Mexico.  The  con- 
struction of  the  line  between  Guadalajara  and 
the  City  of  Mexico  involves  no  difficult  prob- 
lems, it  is  stated,  and  nothing  is  to  hinder 
it  from  being  finished  very  rapidly  when  once 
the   work  is   started. 


ROADS.     STREETS     AND     PAVEMENTS 


California. 

P.  S.  Venable,  W.  S.  Sprinkle  and  A.  B. 
Steel,  to  whom  the  contract  for  the  macadam 
for  the  boulevard  to  be  laid  between  Redondo 
Beach  and  Wilmington,  Cal.,  has  been  let  bv 
the  county  commissioners,  Los  Angeles,  will 
construct    a    steel    frame   crusher   about   three 


miles  southeast  of  Redondo  Beach.  The 
crusher  will  have  a  capacity  of  225  tons  of 
rock  a  day  and  will  cost  about  $.5,000. 

The  highway  commission  in  Orange  county. 
Santa  .-Xna,  Cal.,  has  made  its  report  favoring 
a  bond  issue  for  county  highways  and  recom- 
mends the   following  road  to  Riverside  coun- 


l\  :  Length  15. .51  miles,  consi>tiii.g  of  two  sec- 
tions: Section  1,  beginning  at  Main  St.,  and 
the  northerly  city  limits  of  Santa  .Xna,  run- 
ning thence  by  Main  St,  and  Chapman  St.. 
to  the  westerly  limits  of  Orange.  Section  2, 
beginning  at  Glassel  St.,  and  the  northerly 
city   limits  of  Orange  and   running  thence  by 


•I*  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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Olive  ami  the  Santa  Ana  Canyon  to'  the  lionn- 
tlary  line  between  tlte  connlies  of  Riverside 
and  Orange. 

Connecticut. 

4*Bids  will  lie  reoeueil  iinlil  II  a.  in.  .May 
'2,  by  Capt.  F.  T.  .\rnoUI.  eonstrnction  iiuarter- 
master.  New  London.  Coini..  for  the  oon.^lriK- 
lion  of  macadam  roads,  ineliidinK  approxi- 
mately ."i.TiMl  sq.  yds.  and  about  i:t.Jllo  S(|.  ft. 
of  cement  sidewalks,  at  (-"or!  11  (1  Wriuhl. 
N.   V. 

District  of  Columbia. 

.Among  the  bills  that  are  to  be  introduced 
at  this  session  of  Congress,  appropriating 
money  for  the  improvements  in  the  Oistricl 
of  Colnmbia.  will  be  a  number  jiroviding  for 
the  widening  and  extending  of  several  streets 
in  the  northwestern  part  of  the  city.  One  bill 
provides  for  the  widening  of  Colorado  .\ve., 
between  Itith  St.  and  Georgia  .Ave.,  to  KiO  ft. 
Congress  will  be  asked  to  provide  for  the  ex- 
tension of  Kcnyon  St..  from  ITth  St.  to  Momit 
Pleasant,  and  of  17th  St..  from  Kcnyon  St. 
to  Irving  St.  It  is  also  planned  to  widen 
Buchanan  St.,  between  Pinev  Branch  road 
and  llith  St.,  to  90  ft. 

C.  B.  Hunt,  engineer  of  highways  for  the 
District  of  Colnmbia,  Washington,  has  finish- 
ed the  plans  for  laying  of  asphalt  and  asphalt 
block  on  unpaved  streets.  The  commission- 
ers appropriated  $T!>..")0(i   for  this  work. 

Florida. 
^Bids  will  be  received  until  lo  a.  in..  May 
3,  by  Board  of  Duval  County  Commissioners. 
Jacksonville,  Fla.,  for  the  construction  of  ap- 
pro.ximately  Kii.OOli  sq.  yds.  of  asphalt  mac- 
adam resurfacing  from  the  city  limits  of 
South  Jacksonville  on  the  .Atlantic  Boulevard 
for  a  distance  of  1%  miles,  (iail  Rarnard  is 
County   Engineer. 

Georgia. 

<®The  board  of  local  improvements  of  .Au- 
rora, 111.,  has  awarded  the  contract  for  the 
paving  of  Oak  .Ave.,  from  Galena  St.  tn  Plum 
St..  with  asphalt,  to  the  McCarthy  Improve- 
ment Co.,  of  Davenport,  la.,  for  $17.11;}. 

The  city  council  of  .Augusta,  Ga.,  has  noti- 
fied the  property  owners  on  both  sides  of 
Jackson  St.,  from  Fenwick  to  Twiggs  Sts., 
that  it  intends  to  construct  cement  sidewalks 
thereon. 

Illinois. 

4»Bids  will  be  received  by  the  Board  of 
Local  Improvements.  Cicero.  111..  Frank  Comer- 
ford.  President.  Jno.  Forest,  Secretary,  until 
April  2-5,  1911.  S  p.  m.,  for  the  paving  of  'Jord 
PI..  •24th  St.  and  24th  PI.  from  .52nd  Ave.  to 
48th  .Ave.  and  50th  .Ave.,  .51st  .Ave.  and  E.  Vj 
of  .52nd  Ave.  from  2:ird  St.  to  2.5th  St.  Fol- 
lowing is  the  engineer's  estimate;  2;},17(J  lin. 
ft.  concrete  combination  curl)  and  gutter.  7  ins. 
in  thickness,  gutter  flag  IS  ins.  by  li  ins.  laid 
on  cinders:  total  Slit.li44.48  ;  2.5,.5!Hi  sq,  yds.  vit- 
rified brick  pavement  on  an  8-in.  macadam 
foundation  with  2-in.  sand  cushion,  $4ii.nii2.il(i : 
.51  manholes  to  be  brought  to  grade.  $lii2.nn: 
(i()  catch  basins  to  be  brought  to  grade.  $3:iiM"i. 
Total.  $57,138.48.  Plans  and  specifications  may 
be  had  upon  application  to  Chas.  Stoeffel.  Town 
Clerk,  Cicero.  III. 

The  Board  of  Local  Improvements  of  Tay- 
lorville.  III.,  has  ordered  the  paving  of  Web- 
ster St.  for  a  distance  of  2,585.  and  Second 
St.  The  estimated  cost  of  improving  Second 
St.  is  as  follows :  Earth  excavation,  2.410 
cu.  yds.,  at  25  cts.,  $t)02 :  earth  fill.  21  cu.  yds., 
at  25  cts,  $5 :  total  combined  curb  and  gutter. 
5.202  lin.  ft.,  at  50  cts..  $2,(i40 ;  total  curb,  with- 
out gutter.  282  lin.  ft.,  at  3o  cts.,  $82 ;  concrete 
end  curbing.  1P8  lin.  ft.,  at  15  cts..  $3o ;  (1,725 
S(|.  yds.  of  vitrified  block  paving  on  concrete 
base,  including  sand  cushion  and  asphahic 
filler,  laid  conipletc  at  $l.l)(i.  $11, 104 ;  adjusting 
manhole  covers,  valve  boxes,  water  cut-offs, 
catch  basins,  etc..  $185 :  assessment  expenses, 
etc..  $881 :  total  estimated  cost,  $15,505.  Tames 
W.  Dappert,  Taylorville,  Engineer.  The  board 
also  ordered  the  improvement  of  West  Main 
Cross  St.,  for  which  the  engineer  has  esti- 
mated the  work  to  cost  as  follows :  Earth 
excavation,  1,150  cu.  yds.  at  25  cts..  $288;  com- 


bined concrete  curb  and  gutter,  1,805  lin.  ft,  at 
50  CIS.,  $003;  concrete  end  curbing.  153  lin.  ft., 
at  15  ets.,  $2.'t;  ad.iusting  inlets,  valve  boxes, 
water  cut-off,  etc.,  $45;  2.047  sq.  yds.  vitrilied 
block  paving  on  concrete  base,  including  sand 
cushion,  vitrified  block  and  asphahic  filler. 
complete,  at  $I.t>(i  per  sq.  yd.,  $4.S!i2;  assess- 
ment expenses,  etc..  $3(18;  total  cslimated  cost, 
$0,510. 

Farmers  residing  along  the  Peoria  roaO 
north  of  Springfield,  111.,  and  reiiresentatiyes 
of  the  zinc  works  and  the  Devereanx  mine. 
recently  met  with  the  state  highway  commis- 
sion to  di.scuss  the  construction  of  a  macadam 
road  from  Sangamon  .Ave.  to  the  state  bio 
logical  laboratorv.  The  proposed  road  will 
cost  .-ipproximately  $10,000,  of  which  $8,000 
will  have  to  be  contributed  by  those  interested 
in  the  road.  It  is  proposed  to  build  an  asphalt 
macadamized  highway,  beginning  ;it  Sanga- 
mon .Ave.  and  Eighth  St.,  and  following 
Peoria  road  two  miles.  .A.  .M.  Johnson  is 
state  highway  engineer. 

Indiana. 

4»Bids  will  be  received  until  I  p-  m..  -Ma)  1. 
by  the  board  of  county  commissioners,  Wil- 
liamsport.  Ind.,  for  the  construction  of  a 
gravel  road  in  Kenti*Dwnship.  David  11.  Mof- 
lit  is  auditor  of  \\'arren  county. 

^•Bids  will  be  received  until  2  p.  m..  .May  I. 
by  Board  of  Crawford  County  Commission- 
ers at  English,  Ind.,  for  the  construction  of  a 
liike  road  in  Liberty  township.  J.  b'.van  is 
cmmty  auditor. 

^Bids  w-ill  be  received  until  I  p.  m..  May  1. 
by  Board  of  Benton  County  Commissioners 
at  Fowler,  Ind..  for  the  construction  of  a  free 
stone  road  on  Boliver  and  Oak  Grove  town- 
ship line.  Lemuel  Shipman  i-;  auditor  of 
Benton  comity. 

4*Bids  will   be  received   until    II    a.   ni  .   .Ma.\ 

1,  by  Board  of  Jennings  Comity  Commis- 
sioners at  Vernon,  Ind.,  for  the  construction 
of  three  miles  of  pike  road  in  Vernon  town- 
ship.    M.  W.  Brogan  is  auditor. 

4«Bids  will  be  received  until  1  p.  m..  May  1, 
liy  Board  of  Benton  County  Commissioners 
at  Fowler,  Ind.,  for  the  construction  of  a  free 
stone  road  in  Oak  Grove  township.  Lemuel 
Shipman  is  county  auditor. 

^Bids  will  be  received  until  I  :3o  p.  m.. 
May  1,  by  the  Board  of  Washington  County 
Commissioners.  Salem.  Ind..  for  the  construc- 
tion of  a  road  in  Gibson  township.  Frank  S. 
Alunket   is  county   auditor. 

•|«Bids  will  be  received  until   lo  a    m  ,  May 

2.  by  Board  of  Spencer  County  Coinmissioii- 
ers,  Rockport,  Ind..  for  the  construction  of 
two  public  highways  in  Ohio  township.  J.  T, 
White  is  auditor  of  the  county. 

^Bids  will  be  received  until  I  p.  ni.,  May  2, 
by  Board  of  Cass  County  Commissioners  at 
Logan.  Ind.,  for  the  construction  of  a  gravel 
road  in  Jefferson  township.  J.  E.  Wall.-ice  is 
auditor. 

^Bids  will  be  received  until  1  p.  m..  .Ma\ 
2.  b\'  Board  of  Wabash  Counti  Conmiission- 
ers.  Wabash,  Ind.,  for  the  construction  of  two 
gravel  roads  in  Chester  townsbi]i  J.  P 
Noftzger  is  county  auditor. 

•{•Bids  will  be  received  until  I  :30  \>.  m., 
Ma\-  2,  by  Board  of  Wabash  County  Cominis- 
sioners.  Wabash,  Ind.,  for  the  construction  of 
two  roads  in  Xoble  town.ship.  J,  P.  Noftz- 
ger is  auditor  of  county. 

4»Bids  will  be  received  until  1  p.  in..  May 
2.  by  Board  of  Lawrence  County  Commis- 
sioners, Bedford,  Ind.,  for  the  construction 
of  two  gravel  roads.  Ezra  W.  Edwards  is 
count.x'   auditor, 

•{•Bids  will  be  received  until  1 1  ;30  a.  m  . 
May  5,  by  Board  of  Clay  County  Commission- 
ers, Brazil,  Ind..  for  the  construction  of 
gravel  roads  in  Van  Burcn.  Dick.  Johnson 
and  Posey  townships.  E.  .A.  Stag.gs  is  coiinly 
auditor. 

•{•Bids  will  be  received  until  I  p.  in..  May 
0.  by  Board  of  Franklin  County  Coniniis- 
sioners,  Brookville,  Ind..  for  the  construction 
of  a  highw-ay  in  Bath  and  Springfield  town- 
ships: also  one  in  Springfield  townshiji 
Charles  ,A.   Miller  is  auditor, 

•{•Bids  will  be  received  until  1  p.  in,.  May 
13.  by  Board  of  Rush  County  Commissioners. 


Knsliville,  Ind..  lor  the  construction  of  a 
gravel  road  on  line  of  Rush,  Shelby  and  Han- 
cock counties.     J.  M.  Stone  is  county  auditor. 

•{•Bids  will  be  received  until  10  a.  ni..  .April 
21,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  !or  the  improvement  of  Trenton  Ave. 
from  the  west  curb  line  of  New  Jersey  St. 
lo  the  west  curb  line  of  Princeton  .Ave.,  by 
.grading,  graveling  and  rolling  the  road  way: 
also  Princeton  .Ave.,  from  south  curb  line  of 
Trenton  .Ave.  lo  the  south  curb  line  of  Thir- 
tieth St.,  by  grading,  graveling  and  rolling 
the   roadway. 

4*l'>ids  will  be  receiwd  unti]  10  a.  m..  .April 
21,  by  Board  of  Public  Works.  Indianapolis, 
IikI.,  for  the  improvement  of  Trenton  .Ave, 
from  the  west  curb  line  of  Princeton  .Ave., 
and  Princeton  .Ave.,  from  the  south  curb  line 
of  Trenton  .Ave.  to  the  south  curb  line  of 
4'liirtieth  .St..  !)>■  grading  .iiid  paving  the  side- 
walks. 

^•Bids  will  be  received  until  10  a.  m.,  .April 
21,  by  Board  of  Public  Works,  Indianapolis, 
Ind,,  for  the  improvement  of  the  following 
streets:  Kentucky  .Ave.,  northwest  side  from 
ihe  west  curb  line  of  Drover  St.  to  a  point 
214  ft.  southwest  of  Morris  St.,  by  grading 
and  paving  the  sidewalks ;  Meridian  St.,  west 
side,  from  the  north  curb  line  of  Fortieth  St, 
to  a  point  1,028  ft.  north  of  the  north  prop- 
erty line  of  Fortieth  St.,  by  grading  and  pav- 
ing the  sidewalks ;  Washington  St.,  north 
side,  from  the  east  curb  line  of  Taconia  .Ave. 
to  the  west  curb  line  of  Temple  .Ave.,  by 
grading  and  paving  the  sidewalks :  Michigan 
.St.,  north  side,  from  the  e:ist  curb  line  of  Bel- 
mont .Ave.  to  the  west  cement  walk  line  of 
Elder  .Ave.,  by  grading  and  paving  the  side- 
walks :  Henry  St.,  from  the  east  property  line 
of  Delaware  St.  to  the  west  cement  walk 
line  of  .Alabama  St.,  by  grading  and  paving 
the  sidewalks:  .Arlington  .Ave.,  west  side,  from 
the  south  property  line  of  L'niversity  .Ave.  to 
the  north  property  line  of  Beechwood  Ave., 
by  grading  and  paving  the  sidewalks:  Meri- 
dian St.,  from  the  south  property  line  of 
Thirty-eighth  St,  lo  the  south  property  line  of 
Forty-second  St. 

^■Bids  will  be  received  until  10  a.  m.,  May 
1.  by  Board  of  .Adams  County  Commission- 
ers, Decatur,  Ind.,  for  the  crushed  stone  and 
other  supplies  for  repair  of  turnpikes.  H.  S. 
Michaud  is  auditor, 

®Ryan  &  Carroll  of  Jonesboro,  have  been 
awarded  a  contract  by  the  county  commission- 
ers, Marion,  Ind.,  for  the  reconstruction  of 
the  Thomas  Baird  road  in  Tonesboro,  the  bid 
lieing  $7,435. 

©The  county  commissioners,  Lafayette, 
Ind.,  have  awarded  contracts  as  follows  for 
the  construction  of  three  gravel  roads:  Ma- 
honey  &  Allen  of  Greencastle,  Thomas  road 
No.  1  in  Tippecanoe  township  for  $4,84(i : 
and  the  Thomas  _road  No.  2  in  the  same 
township  for  $1,037;  G.  H.  Fatout  of  Indian- 
apolis, for  the  Gavlord  road  in  \\'abash  town- 
ship for  $;3,227. 

®The  county  commissioners  at  Marion, 
Ind.,  have  awarded  the  contract  for  the  im- 
provement of  the  Earl  Plough  road  to  Har- 
vey B.  Sick  of  BlufTton,  Ind..  for  $3,100. 

®L.  F.  Kent  of  Brookston,  Ind.,  has  been 
awarded  the  contract  by  the  county  commis- 
sioners at  Monticello,  Ind.,  for  the  constrm- 
tion  of  the  Wm.  Hewitt  gravel  road  between 
West  Point  and  Round  Grove  townships  for 
$i)..'iOO.     Bids  were  opened   .April  4. 

The  Board  of  Public  Works  of  Vincennes, 
Ind..  has  confirmed  the  resolution  calling  for 
the  improvement  of  Jefferson  Ave.  from 
Second  St.  northwesterly  to  the  Terre  Haute 
road.  The  .street  is  to  be  impro\ed  by  .grad- 
ing and  graveling  the  road  bed  and  building 
concrete  sidewalks  and  curbing.  The  engi- 
neer's estimated  cost  of  the  improvement  is  as 
follows:  Excavation.  $138;  embankment.  $4.- 
■'102:  gravel.  $2,802:  walks,  $3,055;  curbing, 
$2,.50o':   sewers,  $40. 

No  bids  were  received  by  the  county  com- 
missioners of  I_aporte  Comity,  Ind..  on  April 
0,  as  ;idverlised  for  the  construction  of  a  mac- 
.■id;imi/ed  road  in  Center  and  Springfield  town- 
ships on  account  of  the  low  estimate  of  cost. 
Ercd  .\.  Ilausheer  is  .Auditor. 


«!•  indicates  work  now  open  for  bids.     9  indicates  a  contract  let  recently. 
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Iowa. 


The  lioaril  of  public  works  of  Davenport, 
la.,  oil  April  5  received  the  following  bids 
for  the  paving  of  several  of  the  down  town 
streets,  reported  that  the  contracts  were 
awarded  to  the  lowest  liiddcr  in  each  case : 
Brady  St.,  between  Second  and  Fifth,  as- 
phalt" and  brick,  excavation,  $h.41:  paving, 
$1.89%:  curbing,  $0.12:  .McCarthy  Improve- 
ment Co.  Harrison  St.,  between  Second  and 
Fifth  Sts.,  asphalt  and  brick  paving,  same  as 
Brady  St.  in  price  and  company,  .Main  St., 
between  Front  and  Fourth  Sts.,  asphalt  and 
l)rick,  same  as  Brady  and  Harrison  Sts.  in 
lirice  and  company.  Eighth  St.,  Farnam  St. 
east  310  ft.,  brick  paving.  Northwestern  Con- 
struction Co..  excavation,  $n.4ii;  paving  $1.88; 
curbing,  $i).3l'.  Lincoln  .\ve,,  between  Tele- 
l  graph  road  and  .Xewberry  St..  brick  paving. 
Northwestern  Construction  Co.,  excavation, 
$11,411;  paving,  $1.8.5:  curbing,  $o,:i:!.  Sylvan 
.\ve..  l.ietween  Si.xth  and  Tenth  Sts.,  brick 
paving.  Northwestern  Construction  Co.,  exca- 
vation, $0.3.5;  paving  $1.78;  curbing,  $0.33: 
Ripley  St.,  between  Lombard  and  Norwood 
.\ves.',  concrete  paving,  C.  11.  Hubbell.  exca- 
vation, $0.34;  paving,  $1.-J!l;  cnrbint;,  $0.33y2  : 
P.row-n  St.,  between  Fifth  and  Sixth  Sts., 
brick  pavin.g.  Northwestern  Construction  Co., 
excavation,  $0.3."> ;  paving,  $1.78;  curbing, 
$0.33;  .\lley  between  Front  and  Second  Sts. 
and  Gaines  and  Warren  Sts.,  brick  paving. 
Northwestern  Construction  Co.,  excavation, 
$0.40;  paving,  $1.(13 ;  bids  for  the  paving  of 
\"iue  St.  between  Fifth  and  Sixth  Sts.  were 
rejected  owing  to  a  change  in  the  materials 
to  l)e  used  in  the  paving  of  the  street. 

The  city  council  of  Deuison,  la.,  has  passed 
a  resolution  looking  to  the  paving  of  4ii  blocks 
of  streets  ihi.^  season.  Engineers  will  start 
at  once  to  make  the  neede<l  drawings  and  cal- 
culations as  to  grades. 

The  city  council  of  Des  Moines,  La.,  has 
been  petitioned  by  property  owners  on  Ninth 
St.  for  the  paving  of  that  thoroughfare  from 
Euclid  .A.ve.  to  Seneca  St. 

The  town  councd  of  Greenfield,  la.,  has 
taken  the  necessary  steps  to  pave  the  public 
square  in  Greenfield  and  the  streets  and  alleys 
leading  therefrom  to  a  point  one-half  block 
from  the  square. 

Kansas. 

The  co\nity  connnissioners  of  Johnson 
.■ounty,  Olathe,  Kan.,  have  decided  that  within 
3u  days  thev  will  ask  bids  for  the  construc- 
tion of  an  18  ft.  rock  road  running  into  John- 
son county  from  3!lth  St.  and  State  line,  10 
miles  in  the  direction  of  Olathe.  The  estimat- 
ed cost  of  the  road  is  $lii0.nO(i.  Joseph  Hib- 
ner  is  chairman  of  the  commissioners. 

The  Wyandotte  county  connnissioners.  Ivan- 
sas  City,  Kan.,  have  ordered  County  Surveyor 
O.  K.  Williamson,  to  prepare  the  grade  for  a 
mile  and  a  half  of  rock  highway  to  be  biiilt 
nn  the  Kaw  \'alley  road  extending  from  Ed- 
wardsville,  Kan.,  toward  Kansas  City,  Kan. 

Kentucky. 

•J«Bids  will  be  received  until  .May  !•">  by  Board 
of  Council,  Catlettsburg,  Ky.,  for  the  construc- 
tion of  approximately  ■2.").uiiii  sq.  yds.  of  street 
paving  and  1-5.00  lin.  ft.  of  concrete  curb  and 
.gutter.  J.  J.  Montague  is  Mayor  and  John 
McDver  is  City  Engineer. 

The  Hardin  county  surveyor.  Elizabetii- 
lown,  Kv.,  has  completed  the  survey  for  the 
construction  of  a  model  highway  through 
Hardin  county  as  part  of  the  Louisville-Mam- 
moth  Cave   Blvd. 

Louisiana. 

il'The  Washington  Parish  police  jury. 
Franklinton,  La„  has  decided  to  enter  into  a 
contract  with  J.  S.  Moody  to  build  a  mile  of 
improved  road  on  the  route  known  as  the 
$5,n(M)  road. 

The  police  jury  of  Winn  Parish,  Wmnlield, 
La.,  has  been  authorized  to  borrow_  $-2.5.000  to 
begin  worls  on  the  construction  of  roads  by 
July  1.  The  sum  of  $5o.(iui)  is  available  for 
the   uork. 

The  citizens  of  Shreveport,  La.,  on  .\pnl  4 
voted  the  issuance  of  bonds  to  the  amount  of 
$25iMHl((    for    paving    purposes       The    cnminis- 


siouer  of  tinaiice  has  issued  notices  that  he 
will  receive  bids  until  ,\pril  2.5  for  the  pur- 
chase of  the  bonds. 

The  city  council  of  Estlurwood,  La.,  has 
ordered  sidewalks  built  in  South  Ivstherwood 
to  correspond  with  Uiosl-  in  the  northern  part 
of   town. 

The  police  jur\,  Natchitoches,  La.,  has 
adopted  a  resolution  making  application  to 
the  state  highway  department  for  state  aid 
provided  under  act  40  of  lOlO,  for  the  con- 
struction of  18  miles  of  good  road  from 
Natchitoches  to  Robeline.  to  join  with  the 
De  Soto  good  road  work.  This  work  will  be 
let  out  by  contract,  bids  for  which  will  be 
asked  under  the  supervision  and  plans  of  the 
highway  department. 

Maine. 

•J«Bids  will  be  received  until  11  a,  in.,  Ma.\ 
8,  by  Capt.  G.  O.  Hubbard,  Constructing 
Quartermaster,  Portland,  Me.,  for  the  con- 
struction of  a  cinder  mad  to  ceineter\'  at  Fort 
McKinlev,   Me. 


Michigan. 

^•Bids  will  be  received  uniil  1  p.  111,,  .\iiril 
22,  by  Board  of  County  Road  Coinniissioners, 
IronMountain,  Mich.,  for  the  construction  of 
a  dirt  road  near  Waucedah.  Plans  ^nd  speci- 
fications are  on  lile  at  the  office  of  G.  A'.  Car- 
penter, County  Road  Engineer. 

®The  Sanit.arv  St.  I'lusliing  Machine  Co.,  of 
St.  Louis,  Mo.,  at  $04ii.  and  the  Studebaker  Cor- 
poration of  South  Bend.  In.l,,  at  $1,100,  have 
been  awarded  the  contract  by  the  board  of 
public  works  of  Grand  Raiiids,  Mich.,  for  fur- 
nishing two  street  flushing  niaehincs.  Bids 
were  opened  .Xpril  (5. 

Spaulding  township,  Saginaw  count}.  Mich  . 
has  voted  the  issuance  of  bonds  in  the  sum 
of  $.5,000  to  build  new  roads.  Tlie  money  will 
be  expended  on  the  East  St.  road,  south  of 
.Sasinaw,  under  direction  of   John   Ederer. 

Hollv  township.  Holly,  Mich.,  has  voted  the 
issuanc'e  of  bonds  in  the  sum  of  $l,5on  for  the 
construction  of  a  mile  of   state   reward   road 

Minnesota. 

®The  citv  council  of  Crookston,  ^Minn.,  has 
awarded  the  contract  for  paving  the  prin- 
cipal streets  of  the  citv  to  P.  Mcnonnell 
of  Dulnth  for  approximately  $iin,oo(i.  The 
paving  will  be  laid  at  $1.85  per  sq,  \(1.  Work 
will   start   at   once. 

®The  citv  council  of  Winona,  Minn.,  has 
,'iwarded  the  contract  for  the  paving  of  }ilan- 
kato  Ave.,  with  brick  between  the  stone  arch 
bridge  and  Lake  Ave.,  to  John  Abel,  R.  No.  1, 
Evansville,  Minn.,  for  $1.30  per  sq.  yd.  for 
brick,  $o.:^2  per  lin.  ft,  for  curbing,  $0,2"  per 
lin.  ft.  for  headers,  ami  $1  each  for  water 
drain  through  curb. 

The  eountv  commissioners  of  Swift  couut>, 
Benson.  Minn,,  have  appropriated  $2,nn()  to  be 
spent  upon  the  state  highway  extending  east 
and  west  through  this  county,  along  the  Great 
Northern  railwav.  through  the  villa.iies  ot 
Kerkhovtn,  Murdock  and  T'c  Gran  to  the  cit\ 
of  Benson,  and  running  through  Danvers  and 
Holloway  to    .\pidcton. 


Mississippi. 

4«Bids  will  be  received  until  June  1  for  the 
construction  of  .5,s  miles  of  gravel  roads  at 
Hazlehurst,  Miss.,  in  Copiah  C<junty,  Plans 
and  specification  will  be  ready  after  May  1  at 
the  office  of  The  Geor.ge  Co,,  Randolph  I'ddg,. 
Memphis,  Tenn.  W.  O.  Harter  is  Secy,  and 
Treas.  of  the  comiiany. 

Missouri. 

^Bids  are  asked  iiiitil  .-^  l',  ni,,  .M.iy  I,  b.\  the 
Council  of  I'uhou,  Mo.  I',  1 ),  Thurmond,  t.  it.v 
luiginecr,  for  !i,ui«i  yds.  iif  lu-ick  paving  wuli 
an  asphalt  lilKr.  12,nuu  yds.  of  macadam  with 
a  binder  and  In. ft.  ■>f  concrete  curb.  Offi- 
cial advertisement  will  be  founil  elsewhere  ill 
this  issue. 

.\n  election  is  to  be  held  in  Pettis  county. 
Sedalia,  Mo.,  on  May  10  for  the  purpose  of 
voting  on  the  issuance  of  bomls  ni  the  sum 
of  $:350.n(iu  for  the  construction  of  125  miles 
of   rock   ro.ads 


The  citv  council  tjf  Fulton,  .Mo,,  has  pas.sed 
an  ordinance  calling  for  the  improvement  ot 
14  blocks  of  street  at  an  estimated  cost  of 
$30.0tHi.  Seven  blocks  are  to  be  paved  with 
vitrified  block  and  seven  are  to  be  macada- 
mized. Improvements  are  also  contemplated 
on  streets  in  outlving  districts. 

The  first  election  held  under  the  new  law- 
was  held  in  Lexington,  Mo.,  special  road  dis- 
trict on  April  10,  and  $l-25,nO()  bonds  votedto 
be  used  in  macadamizing  the  roads,  1  lie 
formation  of  six  other  similar  districts  111 
Lafayette  county  will  be  subinilted   Ma\    2" 

Nebraska. 

^Bids  w-ill  be  received  until  noon,  .\pril 
2i),  l;y  Roscoe  C.  Oznian,  City  Clerk,  Lmcolii, 
.\'eb  ,  for  the  curbing,  grading  and  paving  111 
Paviiig  District  No.  108,  being  l.th  St.  friun 
South   to  Sewel   Sts. 

®E  R.  Bing  of  Hastings,  Neb.,  has  been 
awarded  the  contract  by  the  city  of  Hastings, 
Neb.,  for  the  paving  of  Hastings  .\ve.  with 
brick  blocks  on  a  concrete  base,  having  con- 
crete curbing.  The  contract  price  is  $1.88  per 
sq.  yd.     Bids  were  opened  .\pril  10. 

Ne-w  York. 

ABids  will  be  received  until  10  a.  m  ,  April 
■'4    by  Caiii    \V    D.  Davis,  Constructing  gnar- 
termaster,  Plattsburg  Barracks,  N.  \ .,  for  the 
construction  of  approximately  lo4  sq    yds.  ot 
concrete  walk  for  building  No.  00  and  lor  in- 
stalling window  and  door  screens  in  buildings 
Nos    -"VO  and  (10  at  Plattsburg  Barracks    N.  \. 
^Bids  will  be  received  until  1  p.  m,,  ^[fV  }• 
bv  State  Highwav  Commission.  Albany,  V  V, 
f<Sr   the   improvement   of   the    following  higli- 
wavs-     Monroe  eountv.  Road  No.  405,  Parma 
Corners   -   Spencerport,      Spencerport   -    North 
Chdi    approximate  length  0.15  miles;   Monroe 
eountv    Road  No.  407,  Pittsford-North  Henri- 
etta    approximate   length   2.07   miles;    Monroe 
eountv.    Road    No.    502,    Honeoye    Falls-Pitts- 
foi-d  ■  Town     Line,     approximate   length  .i.l.i 
miles-   Monroe  county.  Road  No.  -)38,   Ridge- 
Rochester-Sea     Breeze,     approximate     length 
5  07  miles-  Monroe  eountv.  Road  No.  ■).3,  Sea 
Breeze-Nme    Mile    Point,   approximate    length 
(138  miles-  Orleans  eountv.  Road  No.  304,  Oak- 
Orchard,    Sec.    3,      approximate      length    3.-.4 
miles:  Orleans  county.  Road  No.  30-j,Medina- 
■\labama    aiiproximate  length  5.40  miles;   Or- 
leans country.   Road   No.  5118,   HoUey-Albion, 
Part    ■'     approximate    length    2,24    miles;    Ni- 
agara eountv,  Road   No.   740,  Lockport-Tona- 
wanda  Creek,  approximate  leii.gth  ln.3u  miles; 
lefferson     eountv.     Road     No.     5110,     -ylams- 
Watertown,    Part   3,   approximate  length,  3.1.0 
miles:   Madison  county,  Road    No.  .>l-2ii,   Fay- 
etteville-Shitteiiango,      Part      2,      approximate 
lennth     3  31    miles;    Chenango    county.    Road 
No"'51-M    North  Norw-ich-Shcrburne,  approxi- 
mate leii"th    0.88  miles:  Oneida  county.  Road 
No      840,      North    Brookfield-Waterville,    ap- 
proximate length,  4.37  miles:  Tompkins  eoun- 
tv   Road   No    51-22,  Tthaea-Danby,   Part  2.  ap- 
proximate    length.    3.-24    miles;     Montgomery 
eountv.      Road    No.    5123,      Nelliston-Palalme 
Bridg'e,  approximate  length,  4.00  miles;  Moiit- 
gomerv  eountv.  Road  No.  5121,  Palatine  Bridge 
Fonda',   Part    i,  approximate  length,  4.20  miles  ; 
Montgomery  eountv.  Road   No.  5125,   Palatine 
Bridge-Fonda,     Part  "2,    approximate    length, 
HH    iniles;    Montgomerv    county.    Road    No,  • 
5r'(!,      Hoffman    -    CranesviUe,      approximate 
length    2.-24    iniles;    Wavne   cimnty.   Road    No, 
51-27    Union   Hill-Ontario   Center,  aprpoximate 
leng-th,  3.48   iniles:   Cattaraugus  county.   Roa.l 
No     005,    Otto-Cattaraugus     ( reeoitstructioii ), 
approximate    length,    1.21    miles:    Cattaraugus 
ccmntv.  Road  No.  007,  Otto-East  Otto.  Sec,  2 
(reconstruction),     approximate     length,     2,2i 
iniles,     .\ii  alternative  proposal  to  be  endorsed 
as    "5124-25    comliined"    will    also    be    received 
for  the   following  roads  combined   in  .me  con- 
tract,  viz:    Montgomery     county.     Road      No. 
51-24,   Palatine  Bridge-Fonda,   Part   1,  ai)i)roxi- 
mate   len.gth,   4.20   miles;   Montgomery   county, 
Ro.ad    No.   51-25,   Palatine   Brid.ge-Fouda,    Part 
2,  approximate  length,  4.(4  miles.  Maps,  plans 
specifications   and   estimates   may   lie   seen   and 
proposal    forms   obtained   at   the   office   of   the 
Commission    in    .\lbany.    N.    V,.    and    also    at 
the  office  of   Division   Engineer   H.   P    W  dlis. 


+  indicates  work  no'.v  open  for  bids.     ®  indicates  a  contract  let  recently. 
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Mumane  Bldg.,  .Mbany,  N.  V.,  for  Montgom- 
ery county  roads:  at  the  office  of  Division  En- 
gineer Guy  H.  Miller,  Cleveland  Bldg..  Water- 
town,  \.  Y.,  for  JelTerson  and  Oneida  coun- 
ty roads:  also  at  the  office  of  Division  Engin- 
eer Fred  \V.  Sarr.  South  Clinton  and  \Vest 
JetTerson  Sts.,  Syracuse.  N.  V.,  for  Crenango, 
Madison  and  W'.iyne  county  roads ;  also  at  the 
office  of  Division  Engineer  M.  \V.  Wilbur. 
Cutler  Bldg.,  Rochester,  N.  Y.,  for  Cattarau- 
gus, Monroe.  Ni.agara  and  Orleans  county 
roads,  and  at  the  office  of  Division  Engineer 
Paul  McLoud,  Press  Bldg.,  Binghamton,  N. 
Y.,  for  Tompkins  county  roads. 

4»Bids  will  be  received  until  10  a.  m..  .-Vpril 
24,  by  Capt.  W.  D.  Davis,  Constructing  Quar- 
termaster Plattsburg  Barracks,  N.  Y.,  for  the 
construction  of  approximately  154  sq.  yds.  of 
concrete  walk  for  building  No.  00  and  for  in- 
stalling window  and  door  screens  in  buildings 
Nos.  o!»  and  tiO,  all  at  Plattsburg  Barracks, 
X.  V. 

•{•Bids  will  be  received  until  11  a.  m.,  April 

24,  by  Lawrence  Grcssler.  President,  Borough 
of  Queens,  third  floor.  Borough  Hall,  New 
York  City,  for  nine  street  improvement  con- 
tracts, the  largest  being  No.  2,  as  follows : 
For  regulating,  grading,  curbing,  recurbing,  re- 
flagging  and  paving  with  asphalt  blocks  on  a 
concrete  foundation  in  Second  Ave.,  from 
Jackson  Ave.  to  Flushing  Ave.,  First  Ward. 
The  time  allowed  for  doing  and  completing 
the  above  work  will  be  IT.")-  working  days. 
The  amount  of  security  required  will  be  $8.5.- 
000.  The  engineer's  estimate  of  the  quantities 
is  as  follows:  2.000  cu.  yds.  of  earth  excava- 
tion :  2.1)00  lin.  ft.  of  old  concrete  curb  reset : 
300  lin.  ft.  of  cement  curb ;  4,000  sq.  ft.  of  old 
flagstone  sidewalk,  retrimmed  and  relaid ;  0,- 
650  cu.  yds.  of  concrete;  39,800  sq-.  yds.  of 
asphalt  block  pavement,  outside  of  railroad 
area:  8,!>20  sq.  yds.  of  asphalt  block  pavement, 
within  railroad  area:  l.-")00  cu.  yds.  of  concrete 
within   railroad  area. 

•{•Bids  will  be  received  until  11  a.  m..  April 
26.  by  Alfred  E.  Steers,  President  of  Borough 
of  Brooklyn,  N.  Y.,  for  32  street  improvement 
contracts,  the  largest  being  No.  1,  as  follows : 
For  regulating  and  repaving  with  grade  1 
granite  on  a  concrete  foundation  the  roadway 
of  Bay  Ridge  Ave.  from  Shore  Road  to  3rd 
.Ave.,  together  with  all  work  incidental  thereto. 
The  engineer's  estimate  of  the  quantities  is  as 
follows:  11,400  sq.  yds.  grade  1  granite  pave- 
ment, with  cement  joints  (1  year  mainte- 
nance) ;  1,900  cu.  yds.  concrete  for  pavement 
foundation :  2,230  fin.  ft.  new  curbstone  set  in 
concrete;  3,350  lin.  ft.  old  curbstone  reset  in 
concrete.  The  time  allowed  for  the  comple- 
tion of  the  work  and  the  full  performance  of 
the  contract  is  60  working  days.  The  amount 
of  security  required  is  $15,000.  Blank  forms 
and  further  information  may  be  obtained  at 
the  office  of  the  Bureau  of  Highways.  Room 
14.  Municipal  Bldg..  the  Borough  of  Brooklyn. 

•{•Bids  will  be  received  until  2  p.  m..  May  4. 
by  J.  M.  Guion,  Clerk  Board  of  Trustees, 
Seneca  Falls,  N.  Y.,  for  paving  State  and  Bay- 
ard Sts.  The  work  for  which  proposals  are 
invited  consists  of  the  following  approximate 
quantities :  12,500  cu.  yds.  of  excavation,  17,- 
000  lin.  ft.  of  curbing,  15,000  lin.  ft.  of  3-in. 
drain  tile,  5.000  lin.  ft.  of  vitrified  pipe,  42 
catch  basins,  25.000  sq.  yds.  of  brick  or  mac- 
adam pavement.  Specifications  and  blank 
forms  of  proposals  can  be  obtained  upon  ap- 
plication to  John  M.  Guin,  Village  Clerk,  or 
to  J.  W".  Brennan,  Village  Engineer.  Plans 
mav  be  seen  at  the  Engineer's  Office  Room 
8.  Schnirel  Bldg.,  Geneva,  N.  Y. 

^Bids   will  be  received  until  8  p.  m..   .April 

25.  by  Common  Council.  City  of  Dunkirk,  N. 
v..  for  paving  and  grading  or  macadamizing 
East  and  West  Sixth  Sts..  Lion  St.  and  King 
St.  The  approximate  amount  of  work  to  be 
done  is  as  follows :  Lion  St.,  6,425  sq.  yds. 
of  pavement:  Sixth  St.,  0,285  sq.  vds. :  King 
St..  U,62ii  ;.q  vds.  R.  H-  lk-i)iH-fl  i-  Citv 
Clerk. 

^•Bids  will  be  received  mitil  lu:30  a.  m.. 
May  2.  liv  Connnission  of  Pulilic  Works,  Hud- 
son. N.  v.,  for  furnishing  material  and  lalior 
necessary  to  relay  approximately  5.400  Ini.  ft., 
curbstone   and   to   pave   about    13.800   sq.   yds. 


of  street  with  vilrilied  brick.  William  Wort- 
man  is  City  Clerk.  M.  J.  O'Hara  is  City  En- 
gineer. 

■{•Bids  will  be  received  until  7 :30  p.  m., 
.\pril  25.  by  Board  of  Public  Works.  Platts- 
burgh,  N.  Y.,  for  construction  of  about  1,400 
S(|.  yds.  of  asphalt  block  pavement  on  Mar- 
garet St.;  also  for  about  1,400  sq.  yds.  of  vit- 
rified brick  paving  on  Dock  St.  and  1,500  sq. 
yds.  of  concrete  pavement  on  such  streets  as 
lioard  may  designate. 

®The  Borough  of  Queens,  New  York  City, 
has  awarded  contracts  for  paving  amounting 
to  $164,328,  as  follows:  The  Barber  .Vsplialt 
Paving  Co.,  at  $152,451,  for  the  repavifig  with 
asphalt  block  of  that  portion  of  Jackson  Ave. 
from  the  Queens-borough  Bridge  plaza,  in 
Long  Island  Citv,  to  the  Woodside  car  barns : 
Clancey  &  Van 'Alst,  at  $9,262,  for  the  repav- 
ing with  the  second  hand  granite  blocks  of 
Jackson  .'\ve.,  from  Woodside  to  the  Trains 
Meadow  road. 

North  Carolina. 

The  Appalachian  Highway  Co.,  has  been 
organized  at  Asheville,  N.  C.  with  State 
Geologist  Dr.  Joseph  H.  Pratt,  president ;  Dr. 
C.  P.  Amblen,  vice  president,  and  George  L. 
McKay,  secretary  and  treasurer.  The  com- 
pany iias  a  capital  stock  of  $;!00,0(V)  and  its 
principal  object  is  to  build  the  crest  of  the 
Blue  Ridge  highway. 

North  Dakota. 

Jolliete  townshi]).  Pembina  county.  North 
Dakota,  is  in  the  market  for  (|Uotations  on 
24  wheel  scrapers,  also  $500.(i0  worth  of  cor- 
rugated culverts.  Frank  Emerson  of  Jolliette, 
No.  Dak.,  is  clerk  of  said  township. 

Ohio. 

^Bids  will  be  received  until  1  :.30  p.  m., 
.April  24.  by  Commissioners  of  Road  District 
No.  1.  Mahoning  County,  O.,  for  the  improve- 
ment by  slag  and  limestone  macadam  of  the 
following  roads,  viz..  the  Snyder  Road  in  Aus- 
tintown  Township,  a  distance  of  133  ft. ;  the 
Town  Line  Road  in  Y'oungstown  and  .Austin- 
town  Townships,  a  distance  of  5,440  ft. ;  and 
Glenwood  Ave.  Extension  Sec.  2  in  Youngs- 
town  Township,  a  distance  of  3,820  ft.  Each 
separate  proposal  must  be  accompanied  by  a 
certified  check  for  $500.00  by  a  bank  located  in 
Mahoning  County  and  made  payable  to  the 
order  of  Frank  Agnew,  Secretary  of  said 
Road  Commissioners,  and  mailed  or  delivered 
at  their  office,  Room  No.  420,  Dollar  Bank 
Bldg.,  on  or  before  1:30  p.  m.,  April  24,  1911, 
at  which  time  all  bids  will  be  opened.  Plans 
and  specifications  will  be  on  file  at  the  office 
of  the  County  Auditor  and  will  be  furnished 
to  bidders  on  application  to  E.  S.  Smith,  En- 
gineer, No.  419  Dollar  Bank  Bldg.,  Youngs- 
town,  Ohio. 

4»Bids  will  be  received  until  noon,  .April 
28,  b\-  Board  of  County  Commissioners,  Cin- 
cinnati. O.,  for  the  improvement  under  speci- 
fications No.  182,  for  the  improvement  of  8 
mile  road  at  the  schoolhouse  in  Anderson 
township. 

^-Bids  will  be  received  until  noon,  April  28, 
by  Board  of  County  Commissioners.  Cincin- 
nati, for  the  improvement  under  specifications 
No.  72,  of  the  Loveland  and  Madeira  pike  in 
Symmes  township.     Fred  Dreihs  is  clerk. 

•{•Bids  will  be  received  until  noon,  by 
Director  of  Public  Service,  Cincinnati,  O., 
for  furnishing  the  necessary  labor  and  ma- 
terials for  the  improvem.ent  of  Ratterman 
.Ave.,  from  Harrison  .Ave.  to  McKinley  Ave., 
in-  grading,  setting  cement  combined  curli 
aiidgutters.  paving  the  roadway  with  brick 
and  constructing  the  necessary  drains  and  in- 
lets.    J.   J.   Wenner  is  clerk. 

•{•Bids  will  be  received  until  noon,  .April  21. 
by  Director  of  Public  Service.  Cincinnati.  O.. 
for  furnishing  the  necessary  labor  and  m:ito- 
rials  for  improving  Wellington  PI.  from  .Au- 
burn .Ave.  to  its  western  terminus  by  grading, 
setting  cement  curb,  iiaving  the  roadway  with 
brick\vhere  grade  is  6  per  cent  less  and  by 
macadamizing  the  roadway  and  paving  the 
gutters  with  brick  where  the  grade  exceeds 
6  per  cent  and  constructing  the  necessary 
drains  and  inlets. 


•{•Bids  will  be  received  until  noon,  .April  21, 
by  Director  of  Public  Service,  Cincinnati,  O., 
for  furnishing  the  necessary  labor  and  mate- 
rials for  the  improvement  of  Dirheim  .Ave., 
from  Lischer  Ave.  to  right  of  way  of  Cincin- 
nati &  Westwood  Railroad,  by  grading,  set- 
tin.g  cement  combined  curb  and  gutters,  pav- 
ing the  roadway  with  brick  and  constructing 
the  necessary  drains  and  inlets.  Plans,  speci- 
fications and  blank  proposals  can  be  obtained 
at  the  oflice  of  the  chief  engineer  of  the  De- 
partment of  Public  Service. 

^Bids  will  be  received  until  noon,  .April  20, 
by  Director  of  Public  Service,  Springfield,  O., 
for  the  construction  of  a  sewer  in  .Sheridan 
.Ave.  from  Belmont  Ave.  to  a  point  150  ft. 
west,  and  in  Belmont  Ave.  from  Sheridan 
.Ave.  to  Burnett  .Ave.,  and  in  Burnett  .Ave. 
from  Belmont  Ave.  to  the  first  alley  east  of 
Douglas  -Ave.,  and  in  the  first  alley  east  of 
Douglas  .Ave.  from  Burnett  .Ave.  to  Harrison 
St.,  and  in  Harrison  St.  from  Belmont  .Ave. 
to  Oakland  .Ave.,  and  in  Clairmont  .Ave.  from 
Harrison  St.  to  High  St.,  and  in  Belmont 
.Ave.  from  Harrison  St.  to  High  St.,  and  in 
Douglas  -Ave.  from  Harrison  St.  to  High  St., 
and  in  .Arlington  .Ave.  from  Harrison  St.  to 
High  St.,  and  in  Kenilworth  Ave.  from  .Ar- 
lington Ave.  to  Oakland  Ave.,  and  in  Elm- 
wood  -Ave.  from  Belmont  Ave.  to  Oakland 
.Ave.,  and  in  Charles  St.  from  Belmont  .Ave. 
to  Oakland  .Ave.  in  accordance  with  the  plans, 
profiles,  specifications  and  estimates  therefor 
now  on  file  in  the  office  of  the  Department  of 
Public  Service.     Wm.  H.  Mahoney  is  clerk. 

•{•Bids  will  be  received  until  noon,  .April 
21,  by  Director  of  Public  Service,  Cincinnati, 
O.,  for  furnishing  the  necessary  labor  and  ma- 
terials for  the  improvement  of  Ratterman 
.Ave.,  from  Harrison  .Ave.  to  McKinley  .Ave.. 
by  grading,  setting  cement  combined  curb  and 
.gutters,  pav'ng  the  roadway  with  brick  and 
constructing  drains  and  inlets.  J.  J.  Wenner 
is  clerk. 

^•Bids  will  be  received  until  noon,  .April 
21,  by  Department  of  Public  Service,  Cin- 
cinnati, O.,  for  furnishing  the  necessary  labor 
and  materials  for  the  improvement  of  Dir- 
heim Ave.,  from  Lischer  .Ave.  to  right  of  way 
of  C.  &  W.  R.  R.,  by  grading,  setting  cement 
combined  curb  and  gutters,  paving  the  road- 
way with  brick  and  constructing  the  neces- 
sary drains  and  inlets.  Plans  and  specifica- 
tions are  on  file  at  the  office  of  the  chief  en- 
gineer of  the  department.  J.  J.  Wenner  is 
clerk. 

^Bids  will  be  received  until  noon,  .April 
28.  by  Director  of  Public  Service,  Cincinnati. 
O.,  for  the  necessary  labor  and  material  for 
the  improvement  of  Ludlow  Ave.,  from  the 
east  line  of  Brookline  Ave.  to  east  line  of 
Clifton  .Ave.,  by  grading,  setting  cement  curbs, 
pavin.g  the  roadway  with  wood  blocks  and 
constructing  the  necessary  drains  and  inlets. 
Plans  and  specifications  can  be  obtained  of  the 
chief  engineer  of  the  department.  J.  J.  Wen- 
ner is  clerk. 

®Taylor  &  Biggs  of  Findlay,  O.,  have  been 
awarded  the  contract  for  the  construction  of 
nine  miles  of  pike  in  Huron  county  by  the 
commissioners  of  that  county.  Norwalk,  O. 
The  contract  involves  about  $42,000. 

Hayes  .Ave.,  Youngstown,  O.,  is  being  sur- 
veyed preparatory  to  being  paved.  The 
council  passed  the  legislation  for  the  improve- 
ment three  weeks  ago. 

The  city  council  of  Lorain.  O.,  has  adopted 
a  resolution  providing  for  the  paving  of  Pearl 
-Ave.,  from  East  28th  St.  to  East  .34th  St. 

The  city  council  of  Delaware,  O.,  has  passed 
a  resolution  providing  for  the  improvement 
of  Campbell  St.,  and  of  Elizabeth  St..  and 
Central  .Ave.,  from  Elizabeth  to  Euclid. 

.Advices  from  Youngstown,  O.,  state  that 
Poland  township  has  voted  in  favor  of  a 
bond  issue  not  to  exceed  $100,000  for  the  mak- 
in.if  of  good  roads. 

The  county  commissioners  at  Marion.  O., 
have  granted  a  petition  calling  for  the  con- 
struction of  a  pike  eight  miles  in  length, 
known  as  the  Graccly  pike  and  located  in 
Richland  and  Waldo  townships. 

The  county  commissioners  at  Marion,  O., 
have    granted    a    petition    calling    for    a    pike 


•{•  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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four  miles  in  length,  in  Montgomery  town- 
ship and  running  from  Agosta  and  Scott  town 
pike  to  the  state  road.  The  new  road  will  be 
known  as  the  Clements  road. 

The  Henry  county  commissioners,  Napo- 
leon, O.,  are  advertising  for  bids  for  the 
construction  of  about  30  miles  of  new  stone 
roads,  varying  in  length  from  three  to  eight 
miles.  The  commissioners  have  also  been  pe- 
titioned for  a  joint  pike  between  the  counties 
of  Hancock,  Henry  and  Putnam.  The  aver- 
age cost  of  the  stone  roads  per  mile  in  Henry 
county,  is   said  to  be  about  $5,000. 

Service  Director  Sundmaker  of  Cincinnati, 
O.,  has  approved  the  revised  plans  and  speci- 
fications for  the  improvement  of  Ludlow  Ave., 
between  Brookline  and  Clifton  .\ve..  and  or- 
Tleied  the  work  re-advertised. 

Oklahoma. 

®The  city  council  of  Hugo,  Okla..  has 
awarded  the  contract  for  paving  nearly  two 
miles  of  the  residence  streets,  with  road  as- 
phalt to  F.  R.  Stone  of  Lima,  O. 

A  resolution  is  being  prepared  by  the  city 
council  of  Hugo,  Okla..  for  paving  the  busi- 
ness section  with  either  creosoted  pine  blocks 
or  brick. 

The  city  council  of  Oklahoma  City,  Okla., 
has  adopted  two  resolutions  from  residents  of 
certain  streets  and  alleys  in  the  outlyin.g  dis- 
tricts requesting  tliat  the  paving  contracts  lie 
let.  Paving  will  be  done  to  the  extent  of 
approximately  $LO00.000.  Tlie  streets  to  be 
paved  under  the  petition  are :  Twenty-second 
St..  Dewev  Ave.,  Francis  Ave..  Fourth  St., 
Third  St.,  Fifth  St.,  Seventh  St.,  McKinley 
Ave.,  Ames  Ave..  Douglas  Ave..  Brauer  Ave., 
Eighth  St..  Ninth  St..  Ellison  .Ave..  Douglas 
.Ave.  (east),  Kentucky  Ave..  Seventeenth  St.. 
Thirty-tirst  St..  Thirty-second  St..  Twenty- 
ninth  St.,  Thirtieth  St.,  Twenty-ei,ghth  St., 
Twcnty-lirst    St.,    and    Fourteenth    St. 

Oregon. 

.\dvices  from  Portland.  Ore.,  state  that 
Mayor  Simon  has  declared  himself  in  favor 
of  the  proposed  establishment  of  a  municipal 
paving  plant. 

Pennsylvania. 

•|*Bids  will  be  received  until  noon,  April  24. 
l)y  W.  W.  Caldwell.  Commissioner,  Highway 
Department,  Harrisburg,  Pa.,  for  grading  the 
followin.g  highways :  Nectarine  from  Berry- 
hill  to  .Swatara ;  Hunter  from  Nectarine  to 
13th:   Summit   from   Derry  to  Thompson. 

•J»Bids  will  be  received  until  noon,  .April  27. 
b\  J.  H.  Moffitt,  County  Controller,  Washing- 
iim.  Pa.,  for  furnishing  of  vitrified  paving 
brick  rir  block  to  be  used  in  the  constructon 
of  the  Charleroi-Bentleyville  road  and  the  Mc- 
Donald-Venice road.  There  are  IT.fiOO  sq. 
yds.  of  paving  on  the  Charleroi-Bentleyville 
road,  more  or  les<.  and  "i.OiiO  si),  yds.  of  pav- 
in.g  nn  the  McDonald-Venice  road,  more  or 
less.  Prices  quoted  to  l)e  by  the  thousand 
f.  o.  b.  Bentleyville  and  f.  o.  b.  McDonald, 
Pennsylvania  R.  R.  A  certilie<l  check  for 
S200.OO  must  accompany  each  liid  and  samples 
of  brick  and  block  must  be  furnished  to 
Chaney  &  .\rmstrong.  County  Engineecrs. 

®The  conmiissoners  and  controller  of  Alle- 
gheny county,  Pittsburg.  Pa.,  have  awarded 
the  contract  for  materials  and  improvements 
on  roads  throughout  the  county  to  the  Pitts- 
burg .-Xmiesite  Co.,  and  the  Standard  Bithn- 
Hthic  Co.  .\miesite  will  be  used.  The  Pitts- 
burg Bituminous  Engineering  Co.  was  award- 
ed the  contract  for  15.000  tons  of  gravel  and 
screening  at  $1.75  per  ton,  delivered  by  the 
Pennsylvania  railroad,  and  at  $L50  per  ton. 
delivered  by  the  Pittsburg  &  Lake  Erie  rail- 
roal.  The  C.  P.  Mayor  Brick  Co.  received 
the  contract  for  49(5;000  bricks  to  be  delivered 
over  the  Mt.  Lebanon  road  at  $14.45  per  M. 
and  592,000  to  be  delivered  over  the  Browns- 
ville road  at  the  same  price. 

.\  movement  has  been  started  in  Bellefonte. 
Pa.,  for  the  paving  with  brick  of  tliat  sec- 
tion of  Hi,gh  .St.  between  the  Springs  Cri-ek 
bridge  and  Dunlap  St. 

®The  borough  council  of  Youngwood.  Pa., 
has  awarded  the  contract  for  the  paving  of 
the  borough  streets  to  James  Nixon  of  Clair- 
ton,     Pa.,    for    appro.ximately    $fi3.000.      The 


streets  to  be  paved  are  Third,  Fourth,  b'iftli 
and  several  cross  streets,  totaling  almost  three 
miles.     Paving  block  will  be  used. 

The  state  senate,  Harrisburg,  Pa.,  has  pass- 
ed the  Sproul  highway  bill  which  provides 
an  appropriation  of  $(i,t)0o,O00,  of  which  $4,- 
000.000  is  for  the  use  of  the  highway  dei)art- 
ment  and  the  remaining  $2,0(10.(100  for  state 
aid  for  roads.  The  bill  also  provides  for  the 
laying  out  of  nearly  -iOO  routes  joinin.g  county 


seats. 


Tennessee. 


^Bids  will  be  received  until  nnon,  .\pril  21. 
])\  Ennis  M.  Douglass.  City  Ckrk.  .Mcmi)his. 
Tenn..  for  furnishin,g  the  necessary  labor  and 
material  for  work  on  the  following  streets: 
West  Court  .Ave.,  from  North  Main  St.  to 
North  Front  St..  815  sq.  yds.  old  brick  pave- 
ment removed,  815  sq.  yds.  concrete  founda- 
tion bushed,  815  sq.  yds.  asphalt  i)avement ; 
South  Lyceum  lane,  from  Union  Ave.  to  Mon- 
roe Ave.,  320  cu.  yds.  excavation,  031  sq.  yds. 
concrete  foundation,  631  sq.  yds.  old  brick  re- 
laid.  Old  brick  used  on  Lyceum  l.nu-  will  l:ie 
furnished  by  the  city  of  Memphis. 

A  bond  issue  of  $3()0.000  has  been  voted  by 
Blount  county.  Maryville,  Tenn.,  for  the  con- 
struction of  additional  roads.  It  is  under- 
stood that  bids  will  be  sou.ght  shortly  for  this 
work, 

Texas. 

^Bids  will  be  received  until  3  ::!0  p.  m., 
June  1,  by  commissioner's  court,  for  the  con- 
struction of  graveled  and  macadamized  roads 
in  Road  District  No.  2  (Granger-Bartlett)  in 
Williamson  county.  W.  W.  Jenkins,  George- 
town,  Texas,   is   auditor. 

®The  board  of  municipal  commissioners  of 
Dallas.  Tex.,  has  awarded  the  following  con- 
tracts for  paving  of  streets  aggregating  $200,- 
000:  The  Texas  Eitulithic  Co.,  at  $2.30  per 
sq.  yd.,  for  paving  Forest  Ave.  from  Central 
to  Arza,  the  total  cost  is  estimated  at  $05,018; 
The  Creosoted  Wood  Block  Paving  Co.,  at 
$2.59  per  sq.  yd.,  for  the  paving  of  Grand 
Ave.  from  Ervay  to  Fair  Park,  the  total 
cost  is  estimated  at  $70,(101  ;  The  Texas  Bitu- 
lithic  Co.,  at  $2.30  per  sq.  yd.  for  the  paving 
of  Worth  St.  from  Pacific  Ave.,  the  total  cost 
is  estimated  at  $55,088 ;  The  Texas  Co.  also 
received  the  contract  for  the  paving  of  .Arza 
St.  from  Grand  Ave.  to  Forest,  at  $2.30  per 
sq.  yd.,  total  cost.  $10,000.  and  for  paving 
Boulevard  from  Central  to  Oakland,  from 
Jeffries  to  .Arza.  and  from  Jeffries  h .  ( )ak- 
land,  $7,42!l. 

The  Gulf  Coast  Good  Roads  association  of 
Galveston,  Te.x.,  has  been  incorporated  by 
George  Sanders.  Sam  Harris,  Frank  Sniilii 
and  others.     There  is  no  capital  stock. 

Two  elections  were  held  in  Caldwell  county, 
Tex.,  on  .April  (i  to  vote  bonds  in  each  road 
district  for  $2,500  each.  The  towns  effected 
are  Luling  and  Joliet  in  road  district  No.  2, 
and  Prairie  and  Fentress  in  district  No.  3. 
The  money  will  be  used  for  the  construction 
of  good   roads. 

The  city  council  of  Beaumont.  Tex.,  <in 
April  4  rejected  all  bids  received  fur  the  pav- 
in,g  of  Pearl  and  other  designated  streets 
with  brick  and  wooden  blocks  and  iiistrncted 
the  city  engineer  and  maynr  Ii:ive  the  wnrk 
done  by  day  labor. 

The  citizens  of  Dayton.  Te.x.,  have  organiz- 
ed the  Davton  Good  Roads  association  with 
Mayor  W.'  M.  Babcock  and  W.  C.  Crawley 
as  president  and  secretary  rcspectivelx'.  The 
citizens  have  signed  a  petition  fur  bonds  to 
the  amount  of  $275,000   for  shell  maiK. 

.A  movement  as  been  started  by  the  fanners 
of  Elm  Mott.  Gholson  and  Ross,  towns  in 
Justice  precinct  No.  3,  and  in  which  precinct 
West  is  located,  for  the  purpose  of  st.irting 
the  movement  to  issue  bonds  for  mad  im- 
provement  in    West   precinct. 

Utah. 

The  city  cnuncd  of  S.ilt  Lake  (..'it\-.  I'tali, 
has  been  petitioned  fur  the  p.iving  of  Fifth 
East  St.,  from  Third  South  to  Liberty  park  : 
Virginia  St..  from  .South  Temple  St.  to  Third 
.\ve.,  and  .Secmid  .Ave.,  from  Virginia  St.  to 
Alt:i    St. 


Virginia. 

The  .Southeastern  Virginia  Ciood  Roads  as- 
sociation has  been  organized,  according  to  ad- 
vices from  Richmond,  Va.,  with  O.  C.  Roland, 
president,  Garrett,  Va.,  and  H.  Crim,  secy.- 
treas.,  Peck,  Va.  It  is  reported  that  the  asso- 
ciation will  construct  87  miles  of  road  be- 
tween Richmond  and  Cari)lina  line  via  Peters- 
burg. 

Washington. 

•J«Bids  will  be  received,  it  is  reported,  until 
May  1,  by  the  Board  of  County  Commission- 
ers, Hoquiam,  Wash.,  for  the  construction  of 
a  plank  roadway  20  miles  long  at  an  estimated 
cost   of  $(50,000. 

®The  Spokane  I'itu-Mass  Paving  Co.  of 
Spokane.  Wash.,  has  been  awarded  the  con- 
tract by  the  city  council  of  EUensburg,  Wash., 
for  the  paving  of  the  upper  Pearl  St.  improve- 
ment district  and  for  one  block  of  |)aviiig  on 
Fourth  St. 

®The  Warren  Construction  Co.  has  been 
awarded  the  contract  by  the  city  of  .North 
Yakima.  Wash.,  for  paving  contracts  in  the 
West  Yakima  .Ave.  and  Pleasant  .Ave.  dis- 
tricts amounting  to  $148,731.  The  material 
to  be  used  is  bitulithic.  The  Pleasant  Ave. 
work  will  cost  $1(),(;;81  and  the  West  Yakima 
work  will  cost  $131,709. 

The  city  council  of  Olynipia,  Wash.,  has 
passed  an  ordinance  providing  for  the  paving 
of  Main  St.,  from  Seventh  to  Eighteenth  St. 
The  council  will  also  proliably  pass  a  resolu- 
tion providing  for  the  pavin.g  of  the  street 
from  18th  to  21st  at  its  next  meeting. 

Citizens  of  Toppenish,  Wash.,  are  agitating 
the  paving  of  Toppenish  .Ave.,  and  other  parts 
of  the  Toppenish  business  district,  with  brick 
and  of  the  residence  streets  with  asphalt. 

The  Dayton  Commercial  club.  Dayton. 
Wash.,  plans  to  pave  Main  St..  from  From 
St.  to  Fourth  St.,  and  to  hard  surface  two 
blocks  on  Front  St.,  Second,  Third  and 
Fourth  Sts.  The  cost  will  probably  exceed 
$50,000.  The  city  council  is  in  favor  of  pav- 
in.g. 

A  resolution  has  been  introduced  in  the  city 
council  of  Cofax,  Wash.,  calling  for  the  pav- 
ing of  a  large  part  of  the  streets  in  the  south- 
ern part  of  the  city.  It  calls  for  paving  on 
South  Main  St.,  on  Wawawwai,  James,  Fair- 
view,  Mill   and  other  streets. 

West  Virginia. 

.According  to  the  figures  compiled  by  the 
department  of  public  roads,  Charleston.  W 
Va..  approximately  $900,000  will  be  expeudeil 
on  the  state  highways  during  the  present  year. 
Following  is  a  list  showing  the  ap- 
proximate amount  each  county  will  have  to 
spend  this  year,  with  the  exception  of  tlie 
counties  of  Cabell.  Fayette.  Mercer  and  Put- 
nam, wdiere  the  amount  of  the  county's  levy 
has  not  as  \  et  been  learned  :  Barbour  county. 
Philippi,  $0,030;  Berkeley  county.  Martins 
burg,  $10,374;  Boone  county,  Madison,  $13,- 
5(il  :  Braxton  countv,  Sutton,  $4.30(; ;  Brooke 
county.  Wellsburg,'  $0,920;  Cabell  county. 
Hintington,  $0,521;  Clay  county.  Clay.  $7,141: 
Calhoun  county,  Grantsville,  $5,740;  Dodd- 
ridge county.  West  Union,  $25,788;  Fayette. 
Favetteville.  $9,203;  Gilmer  connt\-,  Glenville. 
$4,300 ;  Grant  county.  Petersburg.  $8,004  : 
Greenbrier  county,  Lewisburg.  $11,321  ; 
Hampshire  county,  Romney.  $18,557;  Han 
cock  county,  New  Cumberland,  $1,395;  H:irdy 
countv,  Moorefield.  $8,900;  Harrison  county. 
Clarksburg,  $48.021 ;  Jackson  county,  Ripley. 
$0,509 ;  Jeffer.son  county,  Charlestown.  $22.- 
432;  Kanawha  county.  Charleston.  $28,151: 
Lewis  county.  Weston.  $l(i,118:  Lincoln  coun- 
ty, Hamlin,  $(i,749 ;  Logan  county,  Logan,  $8,- 
715;  Marion  countv,  Fairmont,  $24,950;  Mar- 
shall county,  Moundsville,  $32,008;  Mason 
county.  Point  Pleasant,  $1,057;  Mercer  coun- 
tv, Princeton,  $5,833;  Mineral  county,  Keyser. 
$13.()95;  Mingo  county.  Williamsi.m.  $11,904; 
Monongalia  county.  Morgantown.  $8.:)71  : 
Monroe  countv.  Union,  $9,240;  McDowell 
count)-,  Welch,  $42,189;  Nicholas  county. 
.Summersville.  $14,473;  Mor.gan  comity.  Berke- 
Icv  Springs.  $0,070;  Ohio  countv.  Wheeling. 
$22,124:  Pendleton  countv,  Franklin.  $4,701: 
Pleasants  county.   Saint   Marys.  $5,(i('(i;   Poca- 
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hoiitas  county.  Marlinton,  $l!t.:V_'8:  Preston 
oountv,  Kingwood,  $1(I,(i:(l'  ;  Putnam  couiitv. 
Winlield,  $1.4o!»;  Raleigh  couiitv,  Beckk-v; 
$11.!M3:  Randolph  county.  Elkins.  $1.">.1.")!I ; 
Ritchie  county.  Harrisville.  $-.'.i.  1_'J :  Roane 
county,  Spencer.  $1.-).!IT4 :  Summers  countv. 
Hinton,  $-J,!ll!l:  Taylor  county,  (irafton,  $!i'.- 
(i-'iO;  Tucker  county.  Parsons,  $o.!l.")(i ;  Tyler 
county,  Middlehourne,  $ll.i>74:  Upshur  coun- 
ty. Buckhannon.  $!i.3(i-.' :  Wayne  county. 
Wayne.  $8..?riii ;  Webster  county.  Wchster 
Springs.  $4,(11:^:  Wetzel  county.  New  Martins- 
ville, $7S,411;  Wood  county,  .Parkersbnrg, 
$2.':!,()o5,  and  Wvoming  coinit\,  Pinevillc, 
$11,425.       .  "  ' 

Wisconsin. 

+Bids  will  be  received  until  10  a.  ni.,  .April 
I'll,  by  Board  of  Public  Works,  Racine,  Wis,, 
for  the  necessary  labor  and  material  for  pav- 
ing- N.  Erie  St.  from  St.  Patrick  St.  to  north 
city  limits,  approximating  the  following  quan- 
tities: Asphalt  or  asphaltic  concrete:  8,l(il) 
sq.  yds.  of  paving,  5,17.")  lin.  ft.  concrete  com- 
bined curb  and  gutter.  Brick  paving :  8,850 
sq.  yds,  of  paving.  5,175  lin.  ft.  concrete  curb- 
ing. Said  work  to  be  completed  on  or  before 
the  1st  day  of  October,  1911.  AW  in  accord- 
ance with  the  plans  and  specifications  of  the 
work  on  file  in  the  office  of  said  city  clerk. 

•J*Bids  will  be  received  until  10  a.  m.,  .-\pril 
■i!>.  by  Board  of  Public  Works  at  the  office 
of  City  Clerk.  Racine.  Wis.,  for  furnishing 
necessary   labor   and    material    for   paving    N. 


l-Ine  Si.  from  Dodge  St.  to  the  north  line  of 
St.  Patrick  St.,  appro.ximating  the  following 
(luantities  :  .Vsphalt  or  asphaltic  concrete:  7.- 
500  sq.  yds.  of  paving.  l.lliO  lin.  ft.  combined 
curb  and  gutter.  Brick  paving:  8,;iii(l  sq.  yds. 
of  paving,  4,(ilO  lin.  ft.  concrete  ciu'bing.  S;ii<l 
work  to  be  completed  on  or  before  the  Isl 
dny  of  October.  1011. 

The  city  council  of  I'latleville,  Wis.,  on 
.\pril  1.'!  received  the  following  low  bids  on 
brick,  reinforced  concrete,  asphalt  macadam 
and  sarcolitliic  paving:  W.  G.  KircbotTer.  :!1 
Woman  Bldg..  .Madison.  Wis..  Engineer:  T. 
W.  Quiiui.  Madison,  on  brick,  $l.8'.'  per  sq. 
yd. ;  Thos.  E.  Woolley.  L;iCrosse,  Wis.,  on 
reinforced  concrete,  $1.:W  per  sq.  yd.,  on 
;isphalt  macadam,  $1.82  per  sq.  yd.,  and  on 
sarcolithic,  $1.82  per  sq.  yd.  The  contract  will 
be  awarded  on  .April  25. 

Citizens  of  Bcloit.  Wis.,  are  agitatin.g  the 
paving  of  Highland  and  Vernon  .\ves..  from 
Blutf  St.  to  Hackett. 

The  streets  and  alleys  committee  of  the 
common  council  of  Milwaukee,  Wis.,  has 
recommended  improvements  as  follows : 
(ircentield  .\ve..  from  Uth  .Ave.  to  Clinton  St. 
:isplialt ;  North  .Ave.,  from.  Seventh  to  25tli 
St..  asphalt;  and  Lincoln  .Ave.,  from  Howell 
.Ave.  to  the  Kinnickinnic  river,  asphalt  anil 
sandstone.  The  committee  also  recommended 
resolutions  calling  for  the  purchase  of  $lun.- 
iHlii  worth  of  crushed  stone  screenings  ;nul 
gravel;    an    asphalt    repair   plant,   $.'^.5(iii:    two 


melting    kettles,    $1.2nn,    and    an    automolnle, 
$:!,5nn. 

Canada. 

^Bids  will  be  receixed  until  noon,  .April  28. 
by  City  Clerk,  Brandon,  Man.,  for  paving 
the  following  streets:  Rosser  .Ave.,  Twelfth 
St.  to  Sixth  St.;  Pacilic  .Ave.,  Eleventh  St.  to 
I'.ighth  St. ;  Princess  .Ave..  Tenth  St.  to  Eighth 
St. ;  Eleventh  St.,  Rosser  .Ave.  to  Pacific  .A\e. ; 
Tenth  St.,  Princess  .Ave.  to  Pacific  .Ave.;  Ninth 
St..  Princess  .Ave.  to  Pacific  Ave.;  Eighth  St.. 
Princess  .Ave.  to  Pacific  .Ave.  Tenders  are 
united  for  wood  block,  asphalt  block,  sheet 
asph.ilt,  granitoid,  bithulithic  and  vitrified 
brick,  on  5-in.  and  (1-in.  concrete  foimdations, 
or  other  kinds  of  pavements.  K.  E.  Speakman 
is  City  Engineer. 

•I*Bi(ls  will  be  received  until  4  p.  m.,  .April 
28.  by  William  Northcott,  Purchasing  .Agent, 
\'ictoria,  B.  C,  for  paving  with  asphalt  ap- 
]iroxiniately  40  miles  of  streets.  Plans  and 
specilications  are  on  file  at  the  office  of  .Angus 
.Smith.  City  Engineer. 

®rhe  city  commissioners  of  Saskatoon. 
Sask..  on  April  11  awarded  the  contract  for 
the  construction  of  cement  sidewalks,  aggre- 
gating .5nO,(lO(i  sq.  ft.,  exclusive  of  curbing, 
which  amounts  to  12  miles,  to  the  Western 
Pavers  Ltd..  of  Winnipeg,  Man.,  for  appro.x- 
imately  $iHi,iMiii.  The  work  of  the  Western 
Pavers  is  in  charfe  of  Charles  Curtis  of 
Winnipeg. 
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Alabama. 

©Commissioners  of  Morgan  County,  accord- 
ing to  advices  from  Hartselle,  .Ala.,  have 
awarded  the  contracts  for  the  construction 
of  five  new  steel  and  concrete  bridges.  One 
steel  bridge  one  mile  southeast  of  Hartselle. 
one  18  miles  east  of  Hartselle.  and  another 
1  mile  east  of  Somerville.  w'ere  awarded  to 
Austin  Bros.,  of  Atlanta.  Ga.  The  contracts 
for  two  steel  bridges  near  Decatur  were  given 
Goodrich  &  Crinkley.  who  are  now  engaged 
in  constructing  a  pike  road  from  Hartselle  to 
Danville.  The  total  cost  of  the  five  bridges 
will  be  about  $6,000. 

The  House  on  .April  i.  according  to  ad- 
vices from  Montgomery.  .Ala.,  passed  the 
Morrow  bill  providing  that  every  city  of 
100.000  population  or  more  in  the  state  may 
construct  viaducts  or  bridges  and  subways 
across  railroads  and  contiguous  lands  within 
the  city  limits. 

Arkansas. 

.At  a  meeting  of  the  Quorum  Court  at  Fort 
Smith.  .Ark..  .April  In.  action  was  taken 
toward  purchasing  the  Poteau  brid.ge.  It  was 
decided  that  providing  the  structure  can  be 
purchased  of  the  present  owners  at  a  reason- 
able price  it  will  be  made  a  county  free 
bridge.  .A  report  of  the  acting  conmiittee 
will  be  made  April  24. 

California. 

^Bids  will  be  received  between  2  and  :! 
p.  m..  .April  2fi.  by  Board  of  Pul)lic  Works. 
San  Francisco,  Cal.,  for  the  construction  of 
northerly  section  of  Mission  St.,  viaduct. 
Marsden  Manson.  Hewes  Bld.g..  i)SI5  Market 
St..  is   City   Engineer. 

®The  Board  of  Placer  County  Supervisors. 
.Auburn.  Cal..  has  awarded  the  contract  for 
the  construction  of  steel  bridge  171  ft.  long 
resting  on  concrete  piers  over  the  River  to 
Ross  Construction  Co..  Sacramento.  Cal..  at 
$8.t>tj(j. 

.A  resolution  has  been  introduced  into  the 
A'uba  County  Supervisors  at  Marysville.  Cal., 
liroviding  for  the  construction  of  a  bridge 
across  Little  Dry  Creek  in  Brown's  Valley, 
consistine  of  a  70-ft.  steel  span  to  cost  $2,000. 

City  Engineer  of  Wilmington.  Cal.,  has 
reconunended  the  construction  of  a  pile 
trestle  l)ridge  similar  to  the  one  now  being 
constructed   by   the   Los    .Angeles   County.    'I'he 


cost   of   the   structure    would   be.   according   to 
the  estimate,  $12,000. 

Colorado. 

The  Board  of  Public  Works,  Denver,  Colo., 
has  decided  upon  the  construction  of  two 
bridges  on  .Alameda  .Ave.,  one  crossing  the 
ditch  of  the  Denver  Lfnion  Water  Co.  and 
the  other  over  the  Platte  River.  The  es- 
timated cost   of  these   structures   is  $:!0.00(). 

Georgia. 

.Arrangements  have  been .  made  with  the 
property  owners  by  the  Bridge  Committee  tof 
securing  the  necessary  right  of  way  for  the 
construction  of  the  viaduct  on  Bellwood  .Ave 
.Atlanta.  Ga.,  over  the  Seaboard;  Atlanta, 
Birmingham  &  .Atlantic;  Western  &  .Atlantic: 
Louisville   &    Nashville   and    Southern    Rys, 

Illinois. 

•J-Bids  will  be  received  at  the  Town  Hall, 
Sheridan.  111.,  at  11  a.  m.,  .April  25,  1011.  for 
the  construction  of  si.x  reinforced  concrete 
bridges  as  follows  in  Mission  Township.  l.:i 
Salle  Countv.  Roliert  Knapp.  Town  Clerk. 
Sheridan.    Ill 


Z  ME 

.Tohnson  ."i       7 

.loistad  .S       S 

Voga  Hi       S 


c  >  *^  a;  X 

21     1,1.51  7  Slieriflan  t>.. 

32     1,795  7%  Millingtoii  ) 

48     3,28.T  7  SVieridan  t';. 


Peterson       S     12         48     2,414     7  Sheridan       I 

I>eCew         12     121/.     57     3,021     3  Sheridan      :! 

Fruland      IC     11   "     49     3,304     8V4     Milliiigicn    I';. 

.All  the  above  bridges  have  20  ft.  roadua.\s 
.111(1  wings  varying  in  length  from  7  to  lo 
ft.  Present  structures  to  be  remoxed.  1.  2 
and  (i.  large  tiles.  Number  3  has  a  11 -ti 
wood.  .A  truss;  number  4.  wood  on  str.ne 
alnitments ;  number  5.  remove  wood  super- 
structure only,  new  abutments  inside  of  old 
stone  walls.  E.xcavation  will  be  in  black 
sandy  loam  except  at  4  and  5  which  will  be 
in  gravel.  Gravel  for  concrete  wilj  be  fur- 
nished by  commissioners,  within  5(1  ft.  of 
each  bridge  site.  Work  to  be  completed  on 
or  before  Sept.  1.  1911. 

•J-Bids  will  be  received  at  the    Town  Clerk's 
office.   CissiKi    P:irk.   Illinois,   up   to   12   o'clock. 


noon.   .April  21.   1911.   for   the  construction   of 
a  reinforced  concrete  bridge  in  Pigeon  Grove 

Township,    Iroquois    Countv.     J.    H.    Rothery. 

Town  Clerk,  Cissna  Park,  Illinois.  Hodel 
bridge :  Span,  50  ft. ;  roadway,  16  ft. ;  fin- 
ished roadway  to  bottom  of  footing,  13%  ft.; 
wings,  12  ft.  Estimated  amount  of  concrete 
in  structure,  150  cu.  yds. ;  reinforcing  steel, 
21,ti49  lbs.  Present  structure,  a  48-ft.  steel 
bridge  on  tubes,  to  be  removed.  E.xcavation 
will  average  about  9  ft.  in  black  loam  to  clay. 
.Average  flow  of  stream  6  ins.  deep.  15  ft. 
wide.  Material  will  have  to  be  shipped  in. 
Nearest  railroad  station,  Cissna  Park  on  the 
C.  &  E.  I..  SV2  miles.  Work  to  be  com- 
pleted on  or  before  .August  1  to  8,  1911. 

®The  Chicago.  Terre  Haute  &  Southeastern, 
according  to  reports,  has  contracted  with  the 
.\nierican  Bridge  Co.,  Chicago.  111.,  for  the 
construction  of  a  207-ft.  viaduct  to  be  erected 
at  Donovan,  111.  E.  H.  Pfaffliin.  Chicago.  111.. 
IS   Chief   Engineer. 

©Information  received  from  Oregon,  III., 
states  that  the  contract  for  the  construction 
of  seven  bridges  in  Mount  Morris  township 
was  let  the  M.  M.  Billmire  Co.  of  .Ashton  at 
$•'1,067. 

®The  contract  for  the  construction  of  two 
new  reinforced  concrete  bridges  known  as 
the  Pickens  and  Reid  Bridges  in  the  town  of 
Guilford  was  awarded  to  J.  H.  Sabin.  Rock- 
ford.  111.,  at  $1,0.50. 

.A  bill  has  been  passed  by  the  State  Senate, 
Springfield,  111.,  authorizing  the  St.  Louis, 
PeiM'ia  &  Northwestern  Ry.  Co.  to  build  a 
draw  bridge  over  the  Illinois  River  at  South 
Bartonville.  Alarvin  Hughitt  is  an  officer  of 
ilie  railway  company  which  is  subsidary  to 
tile   Chicago  &   Northwestern. 

Bids  were  submitted  to  the  Highway  Com- 
mission ranging  from  $:i-589  to  $5,998  for  the 
construction  of  the  new  bridge  over  the  creek 
at  Landau  .Ave.,  Joliet,  111.,  by  the  following: 
riie  W'aterproof  Building  Block  Co..  New - 
kirk  &  Powers.  W.  B.  Curtis.  Joliet  Steel 
Construction  Co.,  Joliet  Bridge  and  Iron  Co.. 
Charles  T.  Erickson,  Sanber  &  Paulson,  and 
Pitts   &   Dougherty. 

bollowing  are  the  bids  received  .April  8  by 
B  J.  Mnllaney.  Commissioner  of  Public 
Works.  Chicago,  for  the  removal  of  present 
brid.ge  at  Belmonl  .Ave.,  dredging  channel  and 
cons!  ruction      and      erection      of      a      pontoon 
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bridge:  (A)  for  ri  moving  the  present  dr.uv 
span,  center  pier  and  pier  prutection.  includ- 
ing all  piles,  pile  chnnp>  and  obstructions  lo- 
cated in  the  proposed  new  river  channel 
and  in  the  way  of  the  proposed  pontoon 
bridge  and  approaches;  (1!)  for  building  and 
furnishing  a  scow  coniplele.  for  transferring 
a  movable  span  from  the  turning  basin  near 
North  Ave.  to  the  bridge  site  for  placing  it 
on  the  new  supports,  for  furnishing  and  plac- 
ing in  position  all  metal  work  necessary  for 
reinforcement  of  span,  for  furnishing  and 
setting  in  place  the  track  plates  on  the  pivot 
pier,  setting  screw'  jacks  and  sea  valves,  for 
cleaning    and    ))ainting    old    metal    work,    etc.; 

(C)  for  oak  planks  and  tintbers  furnished 
and  built  in  jilace  including  .nil  necessary 
bolts,  washers,  drift  bolts,  etc..  (|uantities.  as- 
.sumcd  at  4«.(H)il  ft.   1!.   M..  per   l.unii  ft.   P..  M. 

(D)  for  furnishing  and  building  in  place  yel- 
low pine  timlier  including  n.iiK.  xpikes.  etc.. 
(inantity  assiuned  at  llii.nnn  fi  I!.  M..  per 
l.ituo  ft.  B.  M.;  {\i)  for  whUe  puie  lunlier 
furnished  and  built  in  place,  mcluding  wash- 
ers, bolts,  etc..  quamit\  assiuned  I'i. 11(10  ft.  1!. 
M..  per  1.000  ft.  B.  M.:  (1m  for  Norway  pine 
or  cypress  piles  deli\ere(l  ,it  site  of  work. 
(|uantlty  assumed  at  lU.OOll  Im,  ft.  per  lin.  ft.; 
((i)  for  driving  SI. -Mm  jin  ft  of  piles  below 
cut-off  line,  per  lin.  ft.;  ill)  for  dredging  aji- 
pro.ximately  lo.OdO  cu.  \(ls.  of  material,  per 
cu.  yd. ;  ( I )  for  additional  ^tructur.al  steel 
•and  iron,  if  needed,  also  for  the  proof  chains 
to  be  useil  for  pile  clumps,  built  in  place, 
quantity  assumed  (i.Uuo  lbs.,  per  pound  :  Na- 
tional Construction  Co..  ll"i  .\dums  .St.,  (.\). 
$-J.l"lit ;  (  B  ) .  $:i,7--'-"i ;  (  C  ) .  $."..".,0(1 ;  (  1 ) ) ,  J.Mijiu  ; 
(E).  J.Vi.nii;   (]••).  -HI  ct-..  ;    ><.).   \r>  cts. ;    (H). 


I'.kIs 


Jay 
Incl.  : 


•  M    cts.;     (1).    (!    ct^.  ; 
Dretlge     Co..      Tacom.i 
$9011.011 ;       (  B).     $L'.oiHi : 
$1)9.0(1;     (  F, ).    $."]0.00; 
cts.;    (H  ).   :'..")   cts.;    (  1 
Council    Co.,     \S\    La 


Crcat  Lakes  Dock  i^ 
Bl.lg  .  Chicago.  (.\). 
iCi.  $li0.oO;  (1)). 
!•■).  b''  cts.;  ((,).  11 
I.  (I  cts.  ;  Fitz  .'sunons 
Salle     St.,     low.      (A), 


$.">(IO.(l(»;  (P.).  $1.00(1.00;  (C).  $(:."i.00;  (D), 
$(i(i.oo;  (!•:».  $00.(10;  iF).  -Jo  cts.;  (Ci),  In 
cts.;  (II).  :',:!  cts.;  (1).  (i  cts.  The  contract 
has   not   been   awarded 

Indiana. 

^Bids   will  be   received   uiud   _'   p,   in..   May 

1.  by  Board  of  Cireene  County  C"inmis-,ioners. 
Bloomlield,  Ind..  for  the  construction  of  three 
bridges  To  ft.,  (io  ft.  and  40  ft.  spans  respect- 
ively. C.  H.  Jennuig^  is  ,\udit(U'  of  Cireene 
County. 

^Bids   will   be   received   until    lo   a.   in..   M;iy 

2,  by    Board    of    Shelby    County    Commission- 
ers,   Shelhyville,  Ind..   for  the   construction   of 
four  concrete   steel  culverts.     C.    B.   1  hinting- ( 
tui    is   Auditor   of  the    County. 

^Bids  will  be  received  until  1  n.  m..  May 
2.  by  Board  of  Boone  Cinmly  Commissioners, 
at  Lebanon,  Ind.,  for  the  construction  and  re- 
pair of  'i2  liridges  numbered  from  l-'i'i  to  104 
inclusive.     B.   F.   Hedrich   is   .\uditor, 

^Bids  will  be  received  until  lo  a.  in..  May 
2,  by  Board  of  Adams  County  Commission 
ers  at  Decatur,  Ind.,  for  the  material  ant 
labor  for  the  construction  of  a  number  of 
bridges,  arches  and  abutment s.  Also  repairs 
lo  other  liridges.  II.  S.  .\licbaud  is  County 
-\uditor. 

•{•Bids  will  be  received  until  II  a.  m..  May 
■J.  by  Board  of  Orange  Count\-  Conmiission- 
rrs  at  Paoli,  Ind.,  for  the  construction  of  a 
new  floor  system  in  Valceiie  bridge  in  South 
F.ast  township.     A.   B.  TLim  is   .\uditor. 

•J-Bids  will  be  recei\ed  luilil  10  a.  m.,  .Apr. 
-.'■J.  by  Board  of  Marion  County  Conimissioii- 
.  rs,  Indianapolis.  Ind.,  for  tlie  construction  of 
.1  culvert  in  Decatur  ti>wnship.  Albert 
Sahm   is   County  Auditor. 

•J"L>ids  will  be  received  imtil  lo  a.  m..  .\\<r\\ 
24,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  construction  of  ;i  concrete  slab 
bridge  over  Pogue's  Run  at  Highland  Ave, 
and   North   St. 

®l'he  Attica  Bridge  Co..  of  Attica.  Ind..  has 
been  awarded  the  contract  by  the  Board  ol 
County  Commissioners  at  F'ort  Wayne.  Ind.. 
for  crectiii.g  in  place  with  creosote  block  floor 
of  a  steel  bridge  having  two  spans  of   171   ft. 


each.    ;uid    ib.e    reino\  ing    .if    the    nlil    wo.idrn 
spans.       Tlu-     ontr.ict     ]ince     is    $!(.I)IM1. 
were   opi-ned    ,\pnl   S. 

®'riie  folliiwmg  bridge  and  culverl 
tr.iets  were  recviitl\  ;iw;irdeil  li\  the 
County  Coinniissi(iiu/rs.  at  Portland. 
Walter  .Swhier  was  aw.ardecl  two  contr:icts, 
that  for  the  Care.\  culvert,  at  $:!1T.  and  the 
Sbanexfelt  cuKert.  at  $42S ;  Isaac  J.  Walker 
will  rep;iir  the  Walters  bridge  for  $:'i(i!)  and 
the  \'i.i  bridge  for  $:llll  .Ml  the  rem,-iiiiing 
contracts  were  sold  |f>  I'lummer  .Swhier. 
Portland,  hid,  Ins  bids  briiig  .as  follows: 
Pingrev  culvert.  $242;  Milton  culvert,  $2l0; 
Baldau'f  culverl,  $2.".o  ;  b'reem\er  euKert,  $210; 
Moorehouse  cuhcrl,  $l."ili  ;  H.irter  cnhert  No. 
1.  $280;  Harter  culvert  No.  2,  $2S2  ;  Ja(|iia  cul- 
vert. $224;  Mitchell  culvert.  $1.">0;  Ickes  cul- 
vert. $2:!.");  Neal  culvert.  $112;  Riipel  culvert. 
$;ii)2;  .X.  Black  culvert,  $l-'iT ;  Cujip  culvert, 
$:!."i4;  Sheffer  culvert,  $lli.");  1.  .Miller,  culvert. 
$lS."i;  Waruock  cuhert,  $11)2;  Kocliersperger 
culvert,  $:!0.'i ;  Suarner  culvert.  $l."iO;  Current 
culvert,  $202;  lieben  ciiKeri,  $174;  Newton 
culvert,  $l."i(l;  A.  .Miller,  cuKert,  $IS."i;  Milli- 
gan  culvert,  $:!0I;  Jouniay  ciiK.-rt.  $.'iOO ; 
.Mexander  culvert.  $llt;  Jackson  bridge  re- 
pair,  $54 7  ;    Rayn    retaining    wall.   $00, 

®The  contract  for  the  const  ruclioii  of  three 
bridges  in  Kno.x  Ccnuit\.  known  .is  tin-  Joe 
Dutton  Bridge  No.  1  in  ?\ilm\  r.i  lowiisbip; 
the  72-ft.  iron  bridge  No  2  in  \  inceiines 
township  along  the  Evans\ille  &  I  errc  Haute 
R.  R.  and  the  P.iris,  O.,  Riddle  bridge  No 
■  K  near  Ft.  Knox  in  Kimn  I  owiislnp.  was 
awarded  bv  the  coininissimu-rs  to  the  \'in- 
cennes   Brid.ge   Co..   X'inceiiiUs,   Ind  .  at  $;l.:'OS, 

City  Council  of  Haniinoiul,  hid,  has  been 
asked  for  an  appropriation  ol  $.")lio  to  iuo\  ide 
funds  for  the  drawing  of  plans  and  spi-cifuM- 
tions  for  the  new  bridges  n.  be  built  o\cr  the 
Indiana    Harbor   L'anal   .al    Fast   Chicago,    Ind 

Board  of  Ohio  County  Snper\isors,  Rising 
Sun,  Ind.,  has  adopted  plans  for  the  con- 
struction of  a  bridge  across  the   Island  br.mcb 

Iowa. 

®'rhe  fiillowing  coiitr;icts  were  awarded 
.\pril  (i.  by  the  County  Conmiissioneis  ;it 
luireka,  Kan.:  Elmer  James,  Madison.  K:ui.. 
the  construction  of  a  concrete  arch  bridge  on 
the  Verdigris  River  near  X'lrgil,  Missouri 
Valley  Bridge  Co..  LeivemMUtb.  K.iii  .  for 
the  construction  ..f  .i  2o-ft.  steel  bridge  across 
F'all  River  about  |o  miles  s,  mtbeast  of  Eureka, 
contract  price.  $2, -"121;  substnuliire  of  the  lat- 
ter bridge  w;is  aw.irded  fJaMs  &  Huntington. 
Eureka.   Kan. 

®Thc  Saliiia  Coiint_\  Coinniissioners  at  S;i- 
lina.  Kan..  h:ive  .awarded  the  contract  lor  the 
construction  of  the  steel  bridge  across  Dry 
Creek  Wo  miles  northwest  of  Smolan  to  the 
Missouri  Valle>-  (/oiistruclion  Co.  ,it  $SSO 
I'he   structure    will    lie   ST    fi.    long. 

The  Sioux  City  Service  Co..  Sionx  Citv.  la,, 
operating  a  railway  in  lliat  city,  will,  .accord- 
ing to  a  statement,  reported  to  ba\e  been 
1  made  by  E.  L.  Kirk,  (ieneral  .Manager,  con- 
struct two  steel  girder  bridges  on  the  river 
side  line  where  it  crosses  the  Perr\  Creek  at 
•"ith  St.  and  one  on  the  Leeds  line  where  it 
crosses  a  big  run  near  the  Lawrence  Farm,  re- 
jdacing   the   old    wooden    structures. 

.\t  a  recent  meeting  of  the  (.."linton  County 
P.oard  of  Su]ier\isors.  Clinton,  la,,  a  resolii- 
lion  was  adopted  to  loc;ile  a  iiumber  of  steel 
and  concrete  bridges  to  be  erecled_  this  ye.ai; 
in  accordance  with  plans  and  specifications  of 
the  Iowa  Higluv;i\  Commission  id.aced  on 
(^le. 

.■\  conference  was  held  .at  I-d  Dor.ido,  Kan., 
.\pril  .").  by  the  Commissioners  of  ll.arvey  and 
P.utler  Counties  in  regard  to  the  construction 
of  the  joint  steel  and  concrete  bridge  over 
the  Whitewater  River  between  the  two  coun- 
ties,    W,    Buskirk   is   County   Surveyor. 

Ibe  Knox  County  Eiscal  Court,  Barbonr- 
\dle,  Ky.,  has  ordered  the  constriiction  of 
six  modern  steel  bridges  in  different  sections 
of  the  county.  The  construction  of  a  modern 
steel  bridge  over  the  Cumberland  River  in 
'I've   Bend  .Section  is  also  under  consideration. 


Maine. 

.\t  a  special  town  meeluig  at  Foxcroft.  Me., 
it  was  Mited  to  build  a  new  concrete  bridge 
;icross  the  Piscataquis  River  and  $2.").000  was 
.appropriated  for  the  purpose.  4  he  structure. 
It  is  estimated,  will  cost  $10,000  and  the  re- 
mainder of  the  ajipropriation  provules  for  land 
damages. 

.\l  a  special  meeting  the  town  ol  Mecb.uiic 
Falls.  .Me.,  decided  the  old  bridge  o\  er  the 
Little  .-\iidrosco,ggin  River  was  unsafe  and 
voterl  to  replace  it  with  a  l."i-toii  bridge,  hav- 
ing a  2o-fl,  roadway  and  two  li-ft.  walks. 
Bids   for  the   work   will   be  advertised   at   once. 

Maryland. 

®44ie  Commissioners  of  r:ilbot  and  Caroline 
Coiiiuies,  according  to  .advices  from  Denton. 
.Mil..  Inne  .awarded  the  contract  for  the  con- 
struction of  the  draw  and  ;i  7o-ft.  span  of  the 
Do\er  bridge,  across  the  Choptank  River  to- 
gether with  .S:'.  of  a  mile  of  causeway  on  tlie 
Caroline  Side  tc.  the  York  Bridge  Co..  York. 
Pa.,    al    $28,!l(i0 

Michigan. 

\l  till-  recent  election  held  ill  S;i.ginaw, 
.Mich  ,  the  proposition  ti>  spre;id  a  t.ax  i)f  $8.i.- 
000  running  o\er  four  years  to  build  a  new 
modern  bridge  .it  Johnson  St.  w^as  carried  by 
a  large  inajoritx'.  R  W  Roberts  is  City  En- 
gineer 

\t  a  recent  election  the  citizens  of  Battle 
Cre.-k,  .Mich.,  voted  f:ivorably  on  a  $l.'i.000 
iiridge    bond    issue. 

.\  resolulioii  has  been  passed  liy  the  city 
council  of  S.agmaw.  .Mich.,  iiroviding  for  an 
expenditure  .'.f  $1,000  for  replankiiig  the 
Court   St,  bridge 

.'\t  a  recent  special  election  in  Benton  Har- 
bor. .Mich.,  the  iiroposition  to  bond  the  city 
for  $20,0()()  to  provide  funds  for  the  construc- 
liou    .across    Ox    Creek    was    voted    upon. 

Minnesota. 

^.Bids  will  be  received  until  2  p.  m..  May 
111.  by  B.iaril  of  Count\  Ctnnmissioners. 
lieinid'n.  Minn,,  at  the  office  of  J.  L.  George. 
Coiuilv  Aiiilitor.  for  the  constrnction  of  a 
steel  .111(1  concrete  bridge  over  the  Mississippi 
Ri\er  4'  .  miles  souib  of  Solway  in  Section 
K;  of  the  town  of  Jones.  UO-:'."..  Beltrami 
Coiml\.    .Minn. 

®,\t'  a  recent  meeting  of  the  C<iunty  Com- 
missioners. .\da.  Minn.,  the  contract  for  the 
construction  of  six  bridges  was  let  to  the 
Securitv    Bridge    Co..    Minneapolis,    Minn, 

New  Jersey. 

^.P.ids  will  be  receued  imlil  2  :;'.o  p,  m. 
Vpril  28.  In  Joint  Coniniittee,  Board  of  Chos- 
en iM-eebofders,  Bergen  County  and  Passaic' 
Coiint\.  N,  I.  for  the  construction  of  a  steel 
and  concrete  bridge  across  the  Pass:iic  River 
:it    the    foot    i<\    Rutherford    Ave..    Rutherford. 

N.    1 

.\dvices  from  Cape  May  (  .mrt  House.  N. 
I  ,  st.ate  that  the  contract  for  the  construction 
rif  the  proposed  steel  truss  pi\(it  swing  bridge 
Willi  trestle  apparatus  271  ft  long  .and  a  draw 
|:;T  ft  in  length  was  ,iw:irded  .\]iril  1  to  J. 
Harvc\     Beimelt.    Cape    M:iy    City.    X.    J.,    at 

$I!).8()li.     Leaming   M.    Rice.   Wildw 1.    N,    J,. 

IS   Coiintv    Engineer. 

.Xdvice's  from  4renton,  .\',  I  .  st.ue  th:il  the 
Donnelh  bill  authorizing  twc.  boards  of  Free- 
holders '  to  construct  bridges  between  tlieir 
coimties   p.assed    the    House. 

4'he   Board  of   Freeholders  of  Cape  May  at 
Cape  May.  C.   H..  N.  J.,  has  awarded  the  cini- 
tract    for    the    construction    of   the    steel    draw 
brid.ge  at  Sea  Isle  City  to  Harry  Hoffm.iii. 
New  York. 

Advices  from  Leslershire.  N.  ^■..  slate  that 
the  construction  of  a  liridge  at  a  point  near 
Willow  Point  on  the  river  is  being  .igilated. 
.\  petition  will  soon  be  circulated  among  the 
])ropert\  owners  on  the  \estal  side  ot  the 
river  and  also  .among  the  Wesliwer  residents, 
both  of  which  will  be  presented  to  the  mem 
bers  of  the  Town   r.oinal. 

Ohio. 

•J-Pids  will  be  received  until  noon.  .\|iril 
2T.   by    Director   of    Puldic   Service,    Cleveland, 


4*  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 


46 


ENGINEERING-CONTRACTING 


Vol.  XXXV.     No.  i6. 


O.,  for  the  himber  necessary  for  repairing 
city  bridges.  A.  B.  Lea  is  Director  and  Ira 
HofFninn  is  Secy. 

4"BiOs  will  be  received  until  11  a.  m.,  April 
2!),  by  Board  of  County  Commissioners, 
Cleveland.  O.,  for  the  necessary  labor  and 
material  for  the  elimination  of  the  grade 
crossing  of  the  Penna.  and  \V.  &  L.  E.  Rail- 
roads, Dunham  Road,  in  Bedford  Township, 
by  the  construction  of  an  overhead  bridge 
across  the  said  Railroads  on  Dunham  Road 
lictwcen  Granger  Road  and  Bedford  Road, 
in  accordance  with  the  forms  of  contract, 
plans,  descriptions,  bills  of  material,  specifi- 
cations of  work  and  estimates  on  file  in  the 
office  of  the  County  Engineer  at  the  New 
Court  House.  West  3rd  St..  and  at  the  office 
of  the  County  .-\uditor  in  the  old  Court 
House,   in   Clevolaiul.  Ohio. 

Pennsylvania. 

®The  Board  of  Public  Works.  Pittsburg, 
Pa.,  on  April  1,^,  awarded  the  contract  for  the 
construction  of  a  reinforced  concrete  bridge 
on  Larimer  Ave.,  crossing  Washington  Blvd. 
to  Booth  &  Flinn,  Ltd.,  Forbes  and  Jumou- 
ville  Sts.,  Pittsburg,  Pa.,  at  $140i)48.  Bids 
for  the  work  were  opened   .April  7. 

®Board  of  Greene  County  Supervisors, 
Waynesburg.  Pa.,  has  awarded  the  contract 
for  the  erection  of  a  reinforced  concrete  bridge 
in  Wa^Tie  Township  known  as  Phillips  bridge, 
to  Tr<-ivis  &  Kimbell  at  $1,192.  The  span  of 
the  bridge  in  the  clear  will  be  28  ft. 

®The  following  bids  were  received  by  the 
Board  of  County  Commissioners,  Allentown, 
Pa.,  for  the  reconstruction  of  the  bridges  at 
Geiger's,  Egypt,  Bogert's  and  Schlichers  and 
the  Furnace  bridge  in  Allentown :  Butz  & 
Clader— Geiger's,  $2,880;  Egypt,  $2,782; 
Schlicher's.  $3,900:  Bogert's,  $3,700:  Furnace, 
§2.900.  Weaver  Contracting  Co.— Ea:\-pt.  $2,- 
5(79;  Furnace,  $:U78 :  Geiger's,  $3,218;  Bo- 
gert's. $3,918:  Schlicher's.  $4,061.  The  award 
was  made  in  but  one  case,  that  of  the  ngvpt, 
to  Butz  &  Clader.  That  was  the  only  one 
tmder  the  estimate.  The  other  bids  were  re- 
jected because  they  w'ere  above  the  estimates 
and  new  bids  will  be  asked. 


Taxpayers  are  preparing  to  take  action  to 
induce  the  Road  Sunervisors  of  Waterford, 
Pa.,  township  to  construct  a  bridge  over  Le- 
boeuff  Creek  near  the  Lattimore  mills  about 
a  mile  frmi  the  borough  to  replace  the  old 
structure  washed  out  some  time  ago  by  high 
water. 

C.  M.  Schwab,  Bethlehem,  Pa.,  is  advocat- 
ing the  construction  of  a  new  bridge  across 
the  Lehigh  River  and  has  tendered  the  offi- 
cers of  the  bridge  coiupany  the  necessary 
right  of  way.  The  estimated  cost  of  the  struc- 
ture, wdiich  will  be  known  as  the  Minsi  Trail 
Bridge,   is  $150,000. 

Plans  have  been  received  by  J.  B.  Hogg, 
Borough  Engineer,  Connellsville,  Pa.,  for  the 
construction  of  the  arch  bridge  over  Possum 
Run  to  be  built  by  the  Pittsburg  &  Lake  Erie 
R.  R.  The  drawings  provide  for  a  20-ft.  con- 
crete arch  16  ft.  high  from  the  bed  of  the 
creek.  There  will  be  a  parapet  wall  of  4  fl. 
and  the  driveway  is  to  be  26  ft.  wide. 

Tennessee. 

®The  Bridge  Commission.  Chatlanooga. 
Tcnn..  has  awarded  the  contract  for  the  con- 
struction of  the  bridge  at  Wash  Hi.xon's  Mill 
on  the  No.rth  Chickamauga  Creek,  Hamilton 
County,  to  the  Converse  Bridge  Co..  Chat- 
tanooga, at  $3,1.5-5.  Other  bidders  for  the 
work  were  Nash''ille  Brid.ge  Co.,  $3,18.5  and 
.\ustin   Bros.,  Atlanta,  $3,283. 

Texas. 

At  the  election  held  April  4,  at  Angleton. 
Texas,  it  was  voted  to  authorize  the  commis- 
sioners court  to  issue  $100,000  for  the  con- 
struction of  two  bridges  across  the  Brazos 
River.  There  are  to  be  two  of  the  structures, 
one  at  Brazoria  and  the  other  at  Columbia. 

Virginia. 

©Supervisors  of  Southampton  County.  Suf- 
folk, Va.,  have  awarded  the  Virginia  Bridge 
Co.,  Roanoke,  Va.,  the  contracts  for  the  con- 
struction of  12  new  bridges  at  $19,705.  The 
principal  bridges  in  the  lot  will  be:  One 
across  the  Blackwater  River  at  Franklin ;  one 
across  the  Meherrin  River,  between  Southamp- 


ton ;uid  Greenesville  counties;  Gillette's  bridge 
across  "Three  creeks"  and  others  across  the 
runs  of  the  Nottoway  at  Cypress. 

®tt  is  believed  in  Richmond,  Va.,  that  the 
contract  for  the  construction  of  the  proposed 
new  bridge  over  the  James  River  was  awarded 
to  I.  J.  Smith  &  Co.,  whose  bid  of  $232,051 
was  submitted  on  plans  drawn  by  the  Con- 
crete Steel  Engineering  Co.,  New  York,  N. 
Y.  This  design  provides  for  the  Melan  System 
of  concrete   reinforcement. 

■Washington. 

•J«i;ids  will  he  received  until  10:30  a.  m., 
,\pril  22,  by  Department  of  Public  Works, 
Milwaukee,  Wis.,  for  doing  the  work  of  con- 
structing a  fender  and  cluster  piling  for  State 
House  bridge  in  the  city  of  Milwaukee,  Wis. 
H.  E.  Briggs  is  Commissioner  of  Public 
Works. 

•J»Bids  will  be  received  until  10:30  a.  m.. 
.\pril  22,  by  Department  of  Public  Works, 
.Milwaukee,  Wis.,  for  the  work  of  construct- 
in.g  a  fender  and  cluster  pilin.g  for  the  Chest- 
nut St.  bridge  in  the  city  of  Milwaukee.  Wis. 
H.  E.  Briggs  is  Commissioner  of  Public 
Works. 

The  Board  of  County  Commissioners,  Ta- 
conia.  Wash.,  has  rejected  all  bids  submitted 
for  the  construction  of  a  steel  bridge  over 
the  Carbon  River  near  Crocker.  No  announce- 
ment has  as  yet  been  made  on  the  time  when 
another  call   for  bids  will   be  made. 

The  L'nited  States  Government  has  award- 
ed the  contract  for  the  construction  of  the 
new  ceiuent  and  steel  bridge  at  Lake  Bluff 
Naval  Station  to  James  Corse,  Racine,  Wis., 
at  $10,000. 

Panama. 

Government  Engineers  have  approved  the 
plans  for  the  construction  of  the  railroad 
bridge  across  the  Panama  Canal  at  Empire. 
The  structure  is  to  be  175  ft.  above  the  water 
level  and  will  carry  a  railroad  covering  a 
width  of  about  16  ft.  roadway  of  about  the 
same  width  and  one  or  more  foot  walks  6 
ft.  wide.  It  will  be  of  the  high  plate  girder 
arch  type. 


IRRIGATION.   DRAINAGE.  LEVEES  AND  CANALS 


California. 

The  San  Joaquin  Light  &:  Power  Co., 
Fresno,  Cal..  has  authorized  a  bond  issue  of 
$25,000,000,  the  proceeds  from  which  will  be 
used  to  establish  an  extensive  irrigation  and 
reclamation  project  in  the  San  Joaquin  Valley 
of  California. 

Colorado. 

Dr.  B.  L.  Jeft'erson,  register  of  the  state 
land  board,  Denver,  has  ordered  the  segrega- 
tion of  1.36,000  acres  of  state  land  in  La 
Plata  county  at  the  request  of  the  Interstate 
Irrigation  Co.  This  company  intends  to  be- 
gin the  construction  of  a  $1,000,000  irrigation 
project  that  will  reclaim  this  large  tract  of 
land.  It  is  planned  to  put  water  from  the 
Animas  River  on  this  land.  The  company  is 
said  to  be  backed  by  Eastern  capital  and  to 
liave  ample  means  to  complete  the  big  under- 
taking;. 

Residents  of  the  Loveland  section  have  pre- 
sented a  petition  to  the  County  Commission- 
ers at  Fort  Collins  for  the  formation  of  the 
Fort  Collins  and  Loveland  Irrigation  District. 
It  is  projiosed  to  take  water  from  Nunn  creek, 
on  the  other  side  of  the  range,  carry  it  across 
into  the  Poudre,  and,  taking,  the  water  out 
from  the  above  headgate  of  the  high  line 
ditch,  carry  it  <lown  over  13,000  acres  between 
Fort  Collins  and  Loveland.  An  election  will 
be  held  June  3  to  vote  on  the  formation  of 
the  district. 

Idaho. 

^Bids  will  be  received  until  2  p.  m.,  May  4, 
by  Department  of  Interior,  Reclamation  Serv- 
ice, Washington,  D.  C,  for  furnishing  about 
1,8-50  Ions  of  steel  rails  for  tlie  Boise  project. 


Idaho.  For  particulars  address  L'.  S.  Recla- 
mation Service,  777  Federal  Bldg.,  Chicago, 
111.,  or  Washington,  D.  C. 

4»Bids  will  be  received  until  2  p.  m..  .\pril 
20,  by  Department  of  the  Interior,  U.  S.  Rec- 
lamation Service,  Washington.  D.  C,  for  fur- 
nishing hydraulic  turbines  for  Boise  project. 
P;irticulars  can  be  obtained  by  addressing  605 
F'ederal  Bldg.,  Los  .\ngeles,  Cal.,  or  Washing- 
ton. D.  C. 

•J»Bids  will  be  received  until  2  p.  ul.  .\pril 
27,  by  Department  of  the  Interior,  U.  S.  Rec- 
lamation Service,  Washington,  D.  C,  for  fur- 
nishing electrical  apparatus  for  Boise  project 
Idaho.  For  particulars  address  U.  S.  Reclama- 
tion Service,  005  Federal  Bldg.,  Los  .\ngele-, 
Cal.,  or  Washington,  D,  C. 

Illinois. 

•|«Bids  will  he  received  until  lo  a.  ui..  M.iy 
2,  by  the  Drainage  Commissioners  of  District 
Xo.  5,  of  the  town  of  Koney  Point,  Macoupin 
County,  111.,  for  constructing  and  open  ditcli 
requiring  2,400  cu.  yds.  of  excavation  and  tile 
drains  requiring  25.3.53  ft.  of  6-in.  to  24 -in. 
tile.  The  Morse-Warren  Engineering  Co.,  En- 
gineers, Carlinville,  111.  Ofiicial  advertisement 
will  he  found  elsewhere  in  this  issue. 

Indiana. 

^•Hids  will  be  received  until  2  p.  m.,  .April 
22,  by  Superintendent  of  Construction,  Laporte 
County,  Laporte,  Ind.,  for  the  construction  of 
a  drain.  Bids  at  the  office  of  Osborn  McVcy, 
8111  Main  St.     W.  I.  Robinson  is  Supt. 

•J-Bitls  will  be  received  until  10  a.  m..  April 
22.  by  Board  of  Adams  County  Commission- 
ers.   Decatur.     Ind.,     for    the    construction    nf 


Schindler  Ditch  in  Monroe  and  Wabasli  Coun- 
ties.    C.  C.  Ernst  is  County  Surveyor. 

•{•Bids  will  be  received  until  10  a.  m.,  April 
22.  by  W.  Canfield,  Supt.  of  Construction,  La- 
porte County,  Laporte,  Ind.,  for  the  construc- 
tion of  a  drain.  Bids  at  the  office  of  Osborn, 
McVey  &  Osborn,  810  Main  St.,  Laporte,  Ind. 

^•Bids  will  be  received  until  2  p.  m..  May  2, 
by  Board  of  Construction  Commissioners, 
Shelby  County,  Shelbyville,  Ind.,  for  the  con- 
struction of  a  drain  in  BrandjTvine  township. 
Bids  received  at  the  office  of  Isley  &  Israel. 
Morrison  Bldg..  Shelbyville,  Ind. 

®Bids  were  opened  April  8  by  Paul  Ward. 
Drainage  Commissioner,  Alonticello.  Ind.,  for 
constructing  the  John  C.  Vannatti  ditch  and 
branches.  The  contract  for  the  dredge  work 
for  the  main  ditch  and  two  branches  involv- 
ing 610,000  cu.  yds  of  excavation  of  which 
14.771  cu.  vds.  is  stone,  was  let  to  James  L. 
Taylor,  Monticello.  Ind.,  at  $52,000.  The 
contract  for  the  tile  and  open  work  was  let 
to   Casey  &  Lee,  Colfax,  Ind.,  at  $Il,(ii>5. 

Iowa. 

^•Bids  will  be',  received  until  1  :30  p.  m.. 
.Xjiril  29,  by  County  Auditor,  Newton,  la.,  for 
the  construction  of  Drainage  Ditch  No.  4,  hav- 
ing a  4  ft.  bottom,  slopes  1  to  1.  H.  S.  Ray- 
biirn  is  County  Auditor. 

^Bids  will  be  received  until  noon.  May  3. 
li.\  v..  L.  Marriage.  Eldora,  la.,  for  the  con- 
struction of  Drainage  District  No.  It),  Hardin 
Cininty,  in  sections  as  follows:  Sec.  1 — 2.000 
ft.  of  3(1  in.  tile,  average  cut  5.78.  max.  7.20; 
2,:iOn  ft.  of  28  in.  tile.  Bulkhead  0  cu.  yds. 
concrete  at  outlet.  Bulkhead  10  cu.  vds.  con- 
crete at  R.  R.  bridge  No.  92.     Sec.  No.  2—000 


4^  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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ft.  of  20  in.  tile;  :i.:i(lii  ft.  of  20  in.  tile,  aver- 
.age  ctit  ti.-V-! :  max.  8.50,  Sec.  No.  3—1,500  ft. 
of  18  in.  tile,  2,200  ft.  of  10  in.  tile,  1,000  ft. 
of  15  in,  tile,  average  cut  (3.62,  max,  8,90  Sec, 
No.  4—1,200  ft.  of  14  in.  tile,  GOO  feet  of  12  in. 
tile,  400  ft.  of  10  in.  tile,  average  cut  7.63, 
max.  9.(30.  Sec.  No.  5—1,000  ft.  of  12  in.  tile, 
800  ft,  of  10  in,  tile,  average  cut  5.07,  max. 
7.60.  Time  of  commencement  June  1,  1911. 
Time  of  completion  on  or  before  Januarv  1, 
1912. 

•|«Bids  will  be  received  until  .Xpril  2i)  by 
A.  J.  Peterson,  County  Auditor,  Webster  City, 
la.,  for  furnisbing,  trencbing,  laying,  etc.,  oi 
the  following  tile:  3,102  ft.  24-in,  7,788  ft. 
2-in.,  4,494  ft.  of  20-in.,  3,102  ft.  of  18-in.,  990 
ft.  of  16-in.,  3,386  ft.  of  14-in.,  1,122  ft.  12-in. 
salt  glazed,  vitrified  tile. 

^Bids  will  be  received  until  April  26  by 
A.  J.  Peterson,  County  Auditor,  Webster  City, 
la.,  for  furnishing  salt  glazed,  vitrified  clay 
tile  and  the  construction  of  drain  No.  115  in 
Hamilton  countv  as  follows :  2,000  ft.  36-in., 
1,200  ft.  of  24-in.,  1,200  ft.  of  22-in.,  6,300  ft. 
'of  20-in..  2,550  ft.  of  18-in.,  2,7.50  ft.  of  16-in., 
1.400  ft,  of  15-in.,  3,(322  ft.  of  15-in.,  3,972  ft. 
of  12-in..  2,485  ft.  of  lO-in.,  508  ft.  of  8-in., 
700  ft.  of  7-in, 

®Bids  were  opened  April  6  by  B.  E.  Nor- 
ton, County  Auditor,  Algona,  la.,  for  the  con- 
struction of  Ditch  No.  51,  comprising  59,700  ft, 
■of  6-in.  to  16-in.  tile.  The  contract  was 
awarded  to  the  Northwestern  Drainage  & 
Construction  Co.,  Bancroft,  la.,  at  $14,400. 

Louisiana. 

^•Bids  will  be  received  by  the  Board  of 
Coinmissioners  of  the  .Atchafalaya  Basin 
Levee  District,  at  the  office  of  the  Board  of 
State  Engineers,  Rootns  213-215  New  Orleans 
Court  Bldg,,  New  Orleans.  La.,  until  noon, 
April  2(3..  for  the  construction  of  the  following 
levee  work  on  the  Mississippi  River.  Right 
Bank.      .Ksccnsion      Parish.      Louisiana,      viz : 


Ascension — New  Hope  Levee;  River  side  en- 
largement, length  of  line  about  8,2(J0  ft. ;  ap- 
proximate contents,  90,000  cu.  vds. ;  deposit 
required,  $300;   bond   rc<|uired,  $4',500. 

Minesota. 

®The  V.illey  Dredging  Co..  Stephen.  Minn., 
has  been  awarded  the  contract  for  construct- 
ing Judicial  Ditch  No.  14  in  Pennington  and 
Marshall  Counties.  Minn.  The  ditch  with 
laterals  is  about  31  miles  long  and  has  a  1  to 
1  side  slope.  Tlie  work  includes  298,157  cu. 
yds.  earth  excavation  and  several  16  to  40  ft. 
span  iron  and  wood  bridges.  The  nearest 
railroad  station   is  Viking  on  the   Soo   line. 

®Bids  were  opened  April  7  by  J.  L.  George, 
County  .Auditor,  Bemidji,  Minn.,  for  con- 
structing Judicial  Ditch  No.  5,  the  contract 
being  awarded  to  Brown  &  McGraw,  Litch- 
field. Minn.,  at  $17,696.  The  work  includes  a 
ditch  appro-ximately  15  miles  long,  4  and  5 
ft,  wide  at  bottom,  average  depth  4  ft.,  slopes 
1  to  1,  requiring  excavation  of  72,496  cu.  yds. 
There  will  also  lie  11.71  miles  of  highway  to 
be  constructed  and  20  corrugated  iron  cul- 
verts. 

Missouri. 

•{•The  contract  for  the  construction  of  main 
canal  and  laterals  of  Drainage  District  No.  3, 
Carroll  County,  Mo.,  will  be  let  at  public  out- 
cry by  the  engineer  in  Carrollton,  Mo.,  on  May 
15.  Work  includes  cutting  bends  and  straight- 
ening water  course.  Bottom  width  main  canal, 
40-50  and  (SO  ft.;  laterals,  12  to  20  ft.;  side 
slopes,  1-1;  cutting,  12  to  18  ft.  deep;  l,710,0(tO 
cu.  yds.  in  main  canal  and  286,000  cu.  yds.  in 
laterals.  Information  can  lie  obtained  from 
Brooks  &  Jacoliy,  Civil  Engineers,  515  Shu- 
kert  Bldg..  Kansas  City.  Mo.  (Jfficial  adver- 
tisement will  be  found  elsewhere  in  this  issue. 

^Bids  will  be  received  until  noon.  April  29. 
by  Board  of  Supervisors  .\dair  Drainage  No. 
].  at  the  office  of  T.   I.  Dockerv,   Secy.,  Kirks- 


villc.  Mo.  The  work  is  divided  aito  two  sec- 
tions :  Sec.  1  of  the  main  ditch.  98.420  cu. 
yds.:  Sec.  2  of  the  main  ditch,  139.231  cu.  yds.; 
Blackbird  Lateral,  30,7o0  cu.  yds.  P.  S.  Hol- 
brook,  Onawa,  la.,  is  Engineer. 

Petitions  have  been  filed  at  the  County 
Court,  St.  Charles,  Mo.,  by  Missouri  point 
farmers  for  the  formation  of  a  levee  district 
of  3,300  acres.  All  but  three  land  owners  in 
the  district  have  signified  their  consent. 

New  Mexico. 

The  State  Territorial  Engineer  has  ap- 
proved the  following  water  right  applica- 
tions :  Ex-Gov.  George  Curry  of  Tularosa, 
Otero  County,  for  17  second  feet  of  the  Rio 
Rinconada  to  store  10.000  acre  ft.  to  reclaim 
15,000  acres,  at  a  cost  of  $300,0(J0 ;  W.  Gofl:' 
Black  and  Arthur  Ponsford  of  Aztec,  50  sec- 
ond ft,  from  the  San  Juan  River  to  reclaim 
10,000  acres  and  for  power  purposes,  .  the 
project  to  cost  $80,000,  and  John  Du  Beau  of 
Fruitland  waters  of  arroyos  and  the  Meadows 
storage  systL-iu 

North    Carolina. 

•J»Bids  will  be  received  until  noon.  May  4, 
by  Board  of  Drainage  Commissioners,  Matta- 
muskeet.  Drainage  District  No,  1,  Swanquar- 
ter,  Hyde  CouiUy,  N.  C,  for  the  excavation 
of  83  miles  of  drainage  canals  and  tne  erec- 
tion of  a  pumping  plant.  The  work  will  re- 
quire approximately  2,700,000  cu.  yds.  of  ex- 
cavation and  the  installation  of  the  pumping 
plant  requires  the  furnishing  and  putting  in 
pl.ace  of  suitable  pumps,  engines  and  boilers  to 
discharge  1,800  cu.  ft.  of  water  per  second 
against  a  head  of  8  ft. 

Texas. 

The  Cline  Wharf  &  Dock  Co.  of  Port  Aran- 
sas has  been  chartered  with  a  capital  stock  of 
$75,000,  the  incorporators  being  Ed  Cline, 
Charles  Rogan  and  Shelley  Grover. 


WATER- WORKS 


California. 

The  Sierra  Blue  Lakes  Water  &  Power  Co.. 
San  Francisco,  Cal.,  has  submitted  to  the 
Mayor  of  that  city  for  the  consideration  of 
the  purchase  of  the  Spring  Valley  Water  Co.. 
two  new  propositions  relative  to  the  holdings 
of  the  Blue  Lakes  Co.  One  proposition  con- 
templates the  duplication  of  the  Spring  Valley 
plant,  with  double  capacity,  taking  city  bonds 
ni  payment  therefor.  The  second  offers  to 
sell  to  the  city  the  property  of  the  company 
at  the  price  on  file  with  the  Board  of  Super- 
visors, or  to  leave  the  price  to  the  judgment 
of  a  committee  or  board  selected  by  the  .Super- 
visors, its  decision  to  be  final. 

The  Mutual  Water  Co..  of  Escondido,  CaL. 
has  taken  steps  to  replace  the  sections  of 
wooden  flume  line  between  the  impounding 
reservoir  and  the  source  of  the  water  supply 
at  the  San  Luis  Rey  river,  with  rock-cement 
ditch,  the  amount  which  needs  attention  being 
about  4.500  ft. 

Connecticut. 

^•Biils  will  lie  received  luUil  II  a.  ni.,  .\pril 
25,  by  Capt.  P.  T.  .Arnold.  Constructing  Quar- 
termaster, New  London,  Conn.,  for  the  con- 
struction of  additions  to  the  water  system  at 
Fort  H.  G.  Wright,  N.  'S'..  including  two  re- 
inforced coticrete  pump  houses,  two  electric- 
ally driven  centrifugal  pumps,  water  mains 
and   reinforced  ci>ncrete  storage  reservoir. 

District  of  Columbia. 

Gen.  W.  L.  Bixby,  Chief  Engineer,  has  ap- 
proved the  application  of  the  District  Com- 
missioners. Washington,  for  permission  to 
construct  a  water  supply  pipe  across  and  under 
the  Conduit  road  at  Rock  Springs,  east  of 
Glen  Echo,  Md. 

Georgia. 

®The  Water  Board  and  the  City  Bond  Coni- 
inission  of  Atlanta,  Ga.,  has  awarded  a  con- 


tract to  the  Columlii.m  Iron  Works  of  (Chat- 
tanooga, Tenn.,  for  fire  hydrants  for  1911.  at 
approximately  $8,000.  George  A.  Clayton  was 
awarded  a  contract  for  the  erection  of  a  filter 
house  at  the  city  filtration  plant  for  $5,810. 

The  city  of  Jackson,  Ga.,  is  preparing  to 
make  extensive  improvements  on  the  water- 
works system.  New  mains  will  be  laid  on 
Indian  Springs  St.,  on  West  Third  St.  and  on 
West  Ave. 

Idaho. 

It  is  reported  tliat  the  citizens  of  Pre^ton. 
Ida.,  have  voted  the  issuance  of  bonds  for  the 
installation  of  a  municipal  waterworks. 

Illinois. 

®B.  J.  Mullanev,  Commissioner  of  Public 
Works,  Chicago.  111.,  has  awarded  to  the  Jas. 
.A.  Brady  Foundry  Co.,  35th  St.  and  Ashland 
.Ave.,  the  contract  for  furnishing  and  deliv- 
ering to  the  various  pipe  yards  200  tons  of 
special  castings  from  4  ins.  to  12  ins.  in  dianie- 
ter  and  others  (not  to  exceed  4^!  ins.)  for 
the  sum  of  $9,560.  Bids  were  opened  March 
25th,   1911. 

®B.  J.  Mullaiiey  has  awarded  the  contract 
for  finishing  and  delivering  packing  for  va- 
rious pumping  stations  to  the  H.  W.  Johns 
Manville  Co..  27  Michigan  .-\ve.,  for  a  total 
of  $2,900  Bids  were  opened  March  2nd, 
1911, 

®B.  J.  Mullanev,  Commission.er  of  Public 
Works,  Chicagii,  111.,  has  awarded  (he  con- 
tract for  furnishing  the  water  deiiartment 
■50  tons  of  valves  from  4  inches  to  24 
inches  and  2V2  and  4-inch  double  fine  hydrants. 

®The  contract  for  furnishing  and  deliver- 
ing valve  basins  .and  live  cistern  covers  to  the 
various  pipe  yarrls  of  the  water  department, 
Chicago,  III,  has  been  .awarded  to  the  T.  A. 
(Tummings    Foimdry   Co.,    133S   Clybourne    PI 

Following  are  tlie  low  bids  submitted  to 
the    Board    of    Local    Inqirovements,    Chicago, 


111.,  for  furnishing  and  laying  cast  iron  water 
supply  in  the  following  streets:  Bishop  St. — 
Walther  &  Luhr  and  M.  Murphy.  5315  Wa- 
bash Ave.  (tie  bid),  1,065  lin,  ft.  of  (i-in.  at 
97  cents;  1  valve  basin  at  $30.  Central  Park 
Ave.— Simon  Rvan,  2927  W.  Congress  St.,  430 
lin.  ft.  8-in.  at  $1.23;  1  valve  basin  at  $30. 
W.  105th  St.— Walther  &  Luhr.,  1,240  lin.  ft. 
at  $1.22  ;  2  valves  basins  at  $30.  W.  (56th  PI. 
— M.  Murphy,  1.642  lin.  ft.  6-in  at  95  cents;  1 
vahe  basin  at  $30.  Vincennes  road— M.  Mur- 
phy. 3,3;:!0  lin.  ft  8-in.  at  $1.15y2 ;  4  valve 
basiiis  at  $3o.  West  End  /\ve. — Simon  Ryan. 
7.50  lin.  ft.  8-in.  at  $1.16:  1  valve  basin  at  $30. 
W.  52nd  Ct.— M.  Murphy,  1,841  lin.  ft.  8-in. 
at  $1.19;  2  valve  basins  at  $30. 

Following  are  the  bids  submitted  .Vpril  10 
to  B,  J.  Alullaney.  Commissioner  of  Pub- 
lic Works.  Chicago.  111.,  for  constructing 
a  9-ft.  tunnel  and  shaft  to  complete  the 
Southwest  Land  Tunnel  Extension.  (.A) 
Lump  sum  bid  for  pumping  sections  1 
and  2  of  tunnel  to  permit  of  setting 
gates  and  removing  Imlkheads:  (B)  lump 
sum  for  removing  bulkhead  in  9-ft.  tun- 
nel and  lining  space  with  concrete:  (C)  price 
per  lin.  ft.  of  completed  shaft  in  earth  in- 
cluding iron  work,  cover,  street  pavement, 
etc.:  (D)  price  per  lin.  ft.  for  completed  shaft 
111  rock,  including  concrete  backing  for  gate, 
etc.;  (E)  price  per  lin.  ft.  of  tunnel  in  rock, 
this  includes  the  bulkhead  at  north  end  with 
pipe  and  valves;  (F)  lump  sum  for  reducing 
cross  sections  in  timnels  ;iiid  concrete  work 
for  extension  of  shafts,  platforms,  and  covers 
at  3  existing  shafts:  (G)  lump  Mini  for  set- 
ting four  sluice  gates,  with  thimbles  and 
hoisting  mechanism  complete;  (II)  price  per 
lb.  f'lr  :dl  steel  and  iron  work,  including  set- 
ting: Gindele  Bros,  Co.,  A.  $11,300,00;  B. 
$4iiit00:  C.  $^0.00;  D,  $76.00:  E,  $(30.00;  F. 
$9,500.00;  C,  $1,030;  H,  6  cents.  National 
Construction  Co.  115  .\dains  St.,  A,  $5,."i(.l0.(.)0 ; 
P.,   .$;!40,oO:    C,  $104.00;   D.  $88.00;   E.  $12.00: 


4*  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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F,  $."),!ITIIAI0 :  G.,$-',('-'"i.O(l ;  H,  0%  cents.  Jiio. 
J.  Gallcrv.  In4  Whiting  St..  A,  $U.(iim.OO:  B, 
$:300.(ii>:  C.  $200.00;  D,  $2o0.00:  E.  $45,00:  F. 
$13,500.00;  G,  $l),500.00;  H,  7  cents.  Parker 
Washington  Co.,  Chaniher  of  Commerce,  .\. 
$20,500.00;  B,  $400.00;  C,  $110.00;  D,  $i;!5.00; 
E.  $G!».00;  F,  $8,(H10.00 ;  G,  $5,400.00;  H,  0 
cents. 

The  Sterling  Water  Co.,  of  Sterhng.  111., 
has  agreed  upon  the  terms  of  the  ordinance 
passed  liy  the  City  Council  of  tliat  city  which 
provides  for  the  extension  of  the  system  over 
the  citv.  The  proposed  improvement  will 
cost  ahout  $75,000. 

h'ollowing  arc  the  low  bids  received  liy  H.  J. 
Mullaney.  Commissioner  of  Public  Works.  Chi- 
cago. 111.,  for  furnishing  and  delivering  to 
shafts  of  Southwest  Uuul  &  Lake  Tunnel  the 
following  work :  4t>  ft.  cylindrical  thimbles. 
2'  ()"  long,  to  be  set  in  the  concrete  at  open- 
ing of  tunnels,  gate  hearings  and  guides,  4 
g^ites  complete  with  byiiasses.  hoisting  stems 
with  splices  and  supporting  nuts,  stem  guide 
boxes  with  bolts,  etc.:  supports  for  stems  and 
gates,  floor  thimbles,  hoisting  pedestals  com- 
plete with  hoisting  nuts,  rings,  etc.,  bolts,  nuts. 
fillers,  keys,  etc. :  one  complete  set  to  be  de- 
livered to  each  of  the  following  shafts:  Ogles- 
bv  Ave.  and  7:3rd  St..  Yates  .Ave.  and  7:kd  St.. 
S'tate  St.  and  73rd  St.  and  Slate  St.  anil  70th 
St.  Vulcan  Iron  Works.  327  X.  Irving  .\vc.. 
$0,727,  Swedish  iron.  $0,327:  cold  rolled  iron. 
Jas.  .A.  Brady  I'ounndry  Co..  3.jth  St.  and  .Ash- 
land .Ave..  $t!.440:  cold  rolled  iron.  Coffin  Valve 
Co..  Boston.  Mass..  $7,000;  Swedish  iron  or 
cold  rolled  iron. 

Following  arc  the  bids  received  .April  Itith 
bv  B.  J.  Mullanev,  Commissioner  of  Public 
Works.  Chicago,  111.,  4th  floor  City  Hall,  for 
furnishing  and  delivering  lubricating  oils  to 
the  various  pumping  stations:  Alagie  Bros., 
1.55  \'.  Canal  St.  (a)  Cylinder  oil,  17%  cts. 
per  gal. :  (b)  engine  oil,  14Vi  cts:  (c)  dynamo 
oil.  15%'  cts.  per  gal.  Melrose  Oil  Co.,  (a) 
18%  cts,  (b)  15  cts,  (c)  15  cts.  Western 
Engineers  Supply  Co..  (a)  10  cts..  (b)  14  cts., 
(c)  14  cts.  The  contract  has  not  been 
iiwarded. 

Iowa. 
It  is  estimated  by  the  City  Council  of  Bed- 
ford, la.,  in  consideration  of  the  data  fur- 
nished by  City  Engineer  C.  L.  McClanahan, 
that  a  dam  400  ft.  long  and  20  ft.  high  on 
property  owned  by  Alex.  John,  will  furnish  a 
water  supply  ample  for  all  the  needs  of  the 
city  at  present. 

Kansas. 
®The  Union  Light  &  Power  Co.,  nf  Junction 
City,  Kan.,  has  let  contracts  for  the  installa- 
tion of  a  water  plant  of  its  own.  with  a 
punipage  capacity  of  about  l.OOO.OOO  gals,  a 
day.  Four  wells.  50  ft.  apart,  will  be  put  down 
at  the  power  plant  on  East  Eighth  St.  The 
contract  for  a  cement  pump  pit.  with  con- 
necting tunnels  to  the  various  wells,  was  let 
to  C.  "C.  Stevenson.  It  will  be  of  reinforced 
concrete. 

The   citizens  of   Waterville.   Kan.,  on   April 
3  yoted  the  issuance  of  bonds  to  the  amount 
of   $;30,000   for   the   installation   of   an   electric 
light  system  and  a  waterw-orks  system. 
Kentucky. 

The  City  Council  of  Bowling  Green,  Ky.. 
has  adopted  a  resolution  requesting  State  En- 
gineer Paul  Hansen  to  submit  a  proposed  plan 
for  the  improvement  of  the  filtration  plant  of 
the  waterworks. 

Louisiana. 

The  WashingtMU  Parish  Police  Jury.  Frank- 
linton.  La.,  has  a  proposition  under  considera- 
tion, presented  by  .A.  J.  lohnson,  J.  S.  Brock. 
Ir..  Vol  Brock  ;ind  P.  G.  String,  that  if  the 
Police  Jury  will  join  in  maintaining  the  pump- 
ing expense,  citizens  of  Franklinton  will  erect 
a  standpipe  of  10,000  g.-ils.  capacity  and  ;i 
pumping  station  to  utilize  water  from  the 
artesian   well  in  the  court   house  square. 

The  Mayor  and  City  Coimcil  of  White 
Castle,  La.,"  has  decided  to  extend  the  water- 


works on  lower  Bowie  St. 

•J*  indicates  work  now  open  for  bids 


Maine. 

The  conmiittce  appointed  by  the  Tow  n 
Council  of  Brunswick,  Me.,  to  investigate  the 
advisability  of  the  town's  purchasing  the  prop- 
erty of  tlie  Freeport  Water  Co.,  has  recom- 
mended the  purchase  of  the  plant  for  a  sum 
not  to  exceed  $25,000.  The  company  values 
the  plant  at  $50,000. 

Maryland. 

4»Bids  will  be  rectived  until  1  p.  ni..  .\pril 
20.  by  Board  of  .Awards,  Baltimore,  Md.,  for 
furnishing,  delivering  and  ereclmg  complete 
to  the  W;uer  Board  one  ;30,000,000  gal.  vertical 
triple  expansion  pumping  engine,  two  buteries 
of  boilers  each,  the  necessary  steam  piping  be- 
tween engines  and  boilers  and  economizers  for 
heating  the  feed  water  for  the  Mount  Royal 
Pumping  Station,  Baltimore.  .Alfred  .M.  Quock 
i-.  Water  Engineer. 

Michigan. 

The  citizens  of  liig  Rapids,  Mich.,  have 
voted  against  the  issuance  of  bonds  in  the 
sum  of  $20,000  for  repairs  to  the  waterworks. 

Minnesota. 

•J-l!ids  will  Ik-  receiveil  by  .\.  H.  Scheref. 
City  Clerk,  Mankato,  Minn.,  until  lO  a.  ni.. 
May  1,  for  removing  old  boiler  and  furnish- 
ing'and  installing  a  new  boiler  at  the  innnp- 
ing  station.  125  hp.,  150  lb.  pressure.  Bids  will 
be  received  on  both  internally  fired  and  hori- 
zontal tubular.  Official  advertisement  will  be 
found  elsewhere  in  this  issue. 

4*Bids  will  be  received  at  office  of  Village 
Clerk.  Chokio,  Minn.,  at  11  a.  m..  .April  2(i, 
for  the  following  work:  .33,000-gal.  reinforced 
reservoir.  1.000  ft.  ti-in.  and  4,600  ft.  4-in.  cast 
iron  water  main,  hydrants,  valves,  specials, 
etc.  Pumping  plant  consisting  of  air  lift,  air 
compressor,  triplex  power  pump,  gasoline  en- 
gine and  accessories.  Concrete  or  brick  pump 
house.  Or  the  following:  40,000-gal,  steel 
tower  and  tank,  cast  iron  water  main  as  above, 
deep  w-e!l  pumping  plant,  concrete  or  brick 
pump  house.  Bids  will  be  called  for  on  each 
proposition.  Plans  may  be  had  at  the  office 
of  the  Village  Clerk  or  at  the  office  of  the 
Oscar  Claussen  Engineering  Co.,  514  Nat. 
Ger.  Am.  Bk.  Bldg..  St.  Paul,  Minn.  A.  A. 
DeLong.  President  of  Council;  Louis  L.  Lar- 
son, Village  Clerk. 

•J«Bids  will  be  received  until  0  p.  m.,  May  1. 
bv  F.  B.  Knoff,  Village  Clerk.  Madison  Lake, 
Minn.,  for  the  installation  of  a  water  works_ 
system  approximately  as  follows:  1.740  ft.  of 
(!"-in.  pipe.  516  ft.  of  8-in.  pipe,  8  hydrants,  3 
8-in.  gates,  3  6-in.  gates  and  a  60,000-gal,  ele- 
vated tank  and  tower.  Specifications  may  be 
seen  at  the  office  of  Village  Clerk,  Madison 
Lake,  Alinn.,  or  at  the  office  of  John  Wilsini. 
Engineer,  Mankato. 

^■Bids  will  be  received  until  8  p.  m..  May  1, 
bv  J.  -A.  E.  Grenier.  City  Clerk.  Cloqnet.  Minn., 
for  the  construction  of  sewers  and  water 
mains,  including  approximately  13,600  cu.  yds. 
excavation,  lo.3uu  lin.  ft.  6  in.  and  10  in.  pipe 
sewers,  ]2,00ii  lin.  ft.  6  in.  and  4  hi.  water 
mains.  Plans  and  specifications  on  file  at  the 
office  of  the  Citv  Engineer,  Cloqnet.  Minn. 

4'Bids  will  be  received  until  10  a.  m..  Alay 
1,  ])v  .\.  H.  Scherer,  City  Clerk,  Alankato. 
Minn.,  for  furnisliing  and  installing  a  str:ini 
liniler  at  the  Pumping  Station,  125  h.  p.,  15n  lli. 
pressure. 

Mississippi. 

The  Board  of  .Aldermen  of  Bassfield,  Alis<.. 
has  issued  bonds  for  the  purpose  of  providing 
funds  with  which  to  install  a  waterworks 
plant  for  the  municipality. 

The  citizens  of  Seminary,  Miss.,  have  voted 
the  issuance  of  $10,000  in  bonds  for  the  erec- 
tion and  completion  of  a  school  building  and 
a  waterworks  system. 

It   is  reported  that  the  Board  of  .Aldermen 
of  Tvlertowm,  Miss.,  has  granted  a   franchise 
to  Q.'  n.  Sauls  for  light  and  water  plants, 
Missouri. 

.At  the  election  held  in  Monroe  City.  Mo., 
.April  4.  the  voters  cast  a  straw  vote  on  the 
proposition  to  issuing  bonds  to  the  amount  of 
$75,001)   for  waterw-orks  and  sewerage. 

®  indicates  a  contrac 


New  Jersey. 

^Bi<ls  will  be  received  until  8  p.  m.,  May 
.;,  by  Board  of  Water  Connnissioners,  Rahway. 
.\'.  J.,  for  furnishing  and  installing  one  5,000,- 
000  gal.  horizontal  high  duly,  cross  compound, 
crank  and  flywheel  pumping  engine.  .A.  .\. 
Kirstein  is  Supl.  of  the  Board.  Charles  .A. 
Hague  is  Consulting  Engineer. 

4»Bids  will  be  received  until  10;15  a.  m.. 
May  1.  by  David  F.  Weeks,  M.  1).,  Supt..  Xew 
Jersey  State  Village  for  Iqiileptics  at  Skill- 
man,  X.  J.,  for  furnishing  all  labor  and  ma- 
terial necessary  for  the  construction  of  an  ex- 
tension to  the  water  system,  including  neces- 
sary lire  hydrants,  gates,  valves,  littings,  etc. 

hornier  Senator  E.  C.  Hutchinson  of  the 
Hntchinson  Milling  Co.  has  organized  the 
E  C.  Hutchinson  Water  Co.,  filing  articles  of 
inciirporation  with  the  Secretary  of  State  of 
New  Jersey.  The  purpose  of  the  company  is 
to  supply  water  to  Hamilton  township  resi- 
dents. The  company  is  capitalized  at  $125,000 
and  the  incorporators  are :  Senator  Hutchin- 
son, Ella  Hutchinson  and  Samuel  T.   .Atchley. 

New   York. 

The  Common  Council  of  Geneva.  N.  Y.,  has 
passed  a  resolution  authorizing  the  finance 
committee  to  formulate  a  resolution  submit- 
ting the  proposed  installation  of  a  filtration 
plant  to  the  taxpayers  of  the  city. 

The  Water  Board  of  Niagara  Falls.  N.  Y.. 
has  taken  steps  to  lay  before  the  taxpayers 
a  proposition  to  parallel  the  mains  of  the 
Western  New  York  Water  Co.  .An  election 
will  he  held  shortly  to  vote  on  the  issuance 
of  bonds  in  the  sum  of  $345,000,  which  is  the 
estimated  cost  of  the  laying  of  the  new  p.iains. 
North  Dakota. 

•J-Bids  will  be  received  until  (i  p.  m..  May  I, 
])y  J.  H.  Johnson,  City  Auditor,  Grafton,  X. 
Dak.,  for  sinking  a  6-in.  artesian  well  on  the 
premises  in  the  Vicinity  of  the  Electric  Light 
Plant. 

Plans  and  specifications  for  the  installation 
of  the  proposed  filtration  plant  have  been 
adopted  by  the  City  Council  of  Fargo,  N.  Dak. 
Bids  for  the  work  are  now  being  received. 

Ohio. 

•J«Bids  will  be  received  until  noon.  April 
20,  by  Director  of  Public  Service,  Cleveland. 
O..  for  furnishing  and  delivering  lubricants 
for  Water  Department  of  the  city.  I.  O.  Hoff- 
man IS  Secy. 

•J«Bids  will  be  received  until  nonn.  Mav  12. 
bv  Board  of  Trustees  of  Public  .Affairs,  Rock- 
port  Village,  Rockport.  O..  for  constructing 
water  mains  on  Settlement  road  and  Linndale 
road.  Plans  and  specifications  :ire  on  file  at 
the  office  of  F.  Feuchter.  Clerk,  or  W.  H. 
Ivers  Engineering  Co..  .332-334  The  Arcade. 
Cleveland.  O. 

The  citizens  of  Kenton,  O..  on  April  10 
voted  the  issuance  of  bonds  in  the  stun  of 
$40,000  for  the  rebuilding  of  the  waterworks 
plpnt  and  improvement  of  the  system. 

The  city  of  Urbana,  O..  has  purchased  the 
w:ilerworks  system  of  that  city  for  a  consid- 
eration of  $100,000. 

Geor.ee  CoHer.  Supt.  of  the  Water  Denart- 
ment  of  Springfield,  O..  will  soon  advertise 
tor  bids  for  the  furnishing  of  material  for 
the  waterworks  force  main  and  -upply  of  riipe 
fur  the  season's  work. 

Oklahoma. 
®The  contract  for  furnishing  materials  for 
waterworks  extension  April  10  were  awarded 
bv  the  city  of  .Ada.  Okla..  W.  B.  Jones.  City 
Clerk,  as  follows:  .A.  Wvckoff  &  Son.  .Alex- 
:mdna.  l^a.,  at  $248.87  per  loO  ft.,  for  4.000  ft. 
of  :Sii-in.  wood  pipe:  .A.  Wyckoff  &  Son,  at 
$o.s!4  per  ft.,  for  33.000  ft.  of  12-in.  wood 
liilie;  National  Tube  Co.,  St.  Louis,  Mo.,  at 
$11.00%  ner  ft.,  for  33,000  ft.  of  steel  pipe: 
I'.nilders'  Alaterial  &  Supply  Co..  Kansas  City. 
Mo.,  at  $1,518.  for  pumping  machinery. 

Winters  &  Dove.  810  First  Xal.  Bank  Bldg., 
I'ort  Smith.  .Ark.,  have  finished  the  necessary 
surveys  and  are  now-  preparing  plans  for  a 
w.-iter  works  extension  for  Coweta.  Okla.  The 
work   will   include  iwo   miles   of  pipe   line  and 
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auxiliary    pmnping    |ilam    and    I'llier    iinprnvi.- 
nients. 

Winti-rs  &  Dove,  810  Nat.  Bank  Bldg..  Fort 
Smith,  Ark.,  arc  preparing  plans  for  a  water 
works  system  for  tlie  city  of  Braggs,  Okla. 
.\n  election  to  vote  on  the  issuance  of  bonds 
for  the  improvenicnt  will  lie  held  at  an  early 
date. 

The  citizens  of  Innla,  Rogers  County,  Okla.. 
it  is  reported,  have  voted  the  issuance  of  bonds 
for  the  installation  of  a  waterworks. 

The  citizens  i>l  Soper.  Okla.,  have  voted 
bonds  for  the  pnrpfjse  of  installing  a  water- 
works system. 

The  City  Council  of  Stillwater,  Okla.,  has 
entered  into  an  agreement  with  the  Citizens' 
Water  Co.,  whereby  the  company  engages  to 
furnish  the  city  Inu.iiiKi  gals,  of  water  a  day 
at  $11,111  per  1,(Hmi  gals.  The  city  will,  as  soon 
as  possible,  hold  a  bond  election  for  the  pur- 
pose of  voting  Iiontls  to  buy  the  water  plant 
for  $ln,niifi. 

Oregon. 

The  City  Council  of  Pendleton,  Ore.,  has 
ealled  a  special  election  for  May  9  for  the 
purpose  of  approving  of  the  $2(iO.(iuii  bond 
issue  for  the  construction  of  a  gravity  water 
system,  the  approval  of  the  $20,000  bond  issue 
for  the  e.xtension  of  the  sewer  system,  etc. 

It  is  reported  that  the  Executive  Board  of 
Portland,  Ore.,  is  receiving  Ijids  for  furnishing 
$,")0,000  worth  of  water  pipe  and  specials. 

The  following  bids  were  received  by  the 
City  Council  of  Falls  City,  Ore.,  on  .\pril  "i 
for  the  cimstruction  fif  a  waterworks:  Park- 
er, Oregon  City,  $-J4.-iOI);  K.  Saulchet,  Cor- 
vallis,  $-24,200;  II.  Benake,  Portland.  $-2:l.')24 ; 
Jahn  Contracting  Co..   Portland.  $21,20(i. 


Pennsylvania. 


4.Bi(: 

24,  1i\- 
and  Lis. 


-  will  lie  received  until  '■'>  p.  ni.,  .\pril 
[,  .\.  .\ftl,eck.  President  of  the  Water 
hting  Department,  Harri^lmrg,  I'.-i.,  for 


furnishing  cast  iron  water  pipe  and  .special 
castings,  \aUes,  hrc  liydrants.  corporation 
cocks,  inm  and  brass  eastings  .md  sulphate  of 
.ahunina. 

South  Dakota. 

The  City  Council  of  llighmorc.  S.  Dak.,  has 
completed  negotiations  for  the  purchase  of  a 
private  water  system  in  that  city  for  $!'.-")Oo. 

Texas. 

®The  contract  for  the  installation  of  a  filter 
Iilant  to  cost  $1(1,0110  at  the  Brownsville,  Tex., 
waterworks,  has  been  let  to  J,  C.  Debruin  of 
Brownsville.  The  plant  will  have  a  dailv  ca- 
|iacity  of  l.nOo.OOO  gals. 

The  (irandbiiry  Water.  Light,  Ice  &  Power 
Co.,  of  (irandbury.  Te.x.,  has  been  incorpor- 
ated with  a  capital  stock  of  $:^0,ooo.  R.  Vick- 
ery,  VV.  4',  I'ittman,  James  W.  llockail.a\-  ,and 
others  are  the  incorporators. 

The  citizens  of  llearne,  4'ex.,  on  .April  IS 
voted  on  the  proposition  to  issue  bonds  for 
the  installation  of  a  waterworks  system. 

The  .\tchison,  Topeka  &  Santa  Fe  Railway 
Co..  John  Roach,  Division  Engineer,  .Amarillo. 
Te.x.,  is  having  surveys  made  ]ireliminary  to 
the  construction  of  a  large  lake  near  Killcen. 
The  lake  will  cover  To  acres  of  ground,  and 
the  b^cation  for  same  has  practically  been 
selected.  This  is  one  of  a  number  of  reser- 
voirs tb.at  the  company  is  to  build  along  the 
route   of   the    new    Texas-California   line. 

We  are  informed  by  the  City  Secretary  of 
T'ort  Worth,  Texas,  tjiat  the  Board  of  Engi- 
neers for  the  Water  Supply  will  soon  b.ave 
plans  and  siiecifications  read\  for  a  dam  for 
an  impounding  reservoir  across  the  Trinity 
River,  a  conduit  pipe  line  of  some  si.\  miles 
in  length,  and  a  filter  plant  of  from  live  to 
six  million  gallons  daily  capacity,  the  total  cost 
of  which,  including  lands,  will  be  approxi- 
mately $1.000.0I»0.  F.  C.  Woodward,  City  En- 
gineer.  W.  J     Estes,  City  Secretary. 


Utah. 

The  Douglass  Percolating  Pipe  Line  Co.  has 
bled  articles  of  incorporation  with  the  County 
Clerk  at  Provo,  L't.ih.  The  capital  stock  is 
$(i,On(l  and  the  company  will  take  over  the 
business  and  property  of  the  Douglass  water- 
works at  Payson.  The  officers  are :  .S.  B. 
Wilson,  President;  William  I-Vrre,  Vice-Presi- 
dent;  b'zekial    Dc.an.   Secretar\    and    Preasurer. 

Washington. 

The  City  Council  of  .Medical  L.ake.  Wa--h  . 
is  receivin.g  bids  for  the  furnishing  ol  ."il> 
water  meters. 

The  City  Council  of  Pa^co.  Wash.,  has 
passed  a  resolution  calling  for  the  inciu'ring 
of  a  general  indebtedness  of  $:Vl.OO(i  in  pur- 
chase the  waterworks  system  wdiich  is  owned 
by  the  Pacific  Power  &  Light  Co..  with  head- 
ipiarters  at  Portland.  Ore.  If  the  plant  is 
purchased,  $20,000  in  bonds  will  be  sold  for 
repairin.g  and  bettering  the  system. 
Wisconsin. 

®F.  R,  Harding  of  Racine.  Wis.,  has  been 
awarded  the  contract  by  the  Board  of  Local 
Improvements  of  East  Moline.  111.,  for  the 
construction  of  seven  and  one-half  miles  of 
water  mains  for  appro.ximately  $7"). 000. 

Canada. 

•j*l!ids  will  be  recei\ed  unlil  noon,  .\pril  2li. 
by  City  Comissioners.  Regina.  Sask.,  for  suji- 
ply  of  approximately  !lno  tons  18-"iii.  c.  i.  pipe. 
I'll!  tons  0-in.  c.  i.  iiipe.  A  marked  check  for 
$2,011(1    nuist    accompany    each    tender.     L.    .\, 

I'bornton  is  City   Engineer, 

^Bids  will  be  received  until  noon.  .Vpril  2'"i, 
b\    Board   of   Control,  (i.   R.   Cieary,   (.  Iiairinan. 

I'oronlo.  (  )ni,.  for  the  supply  of  a  priming 
e<piipment  for  centrifugal  pumps  at  the  4'oron- 
to  filtration  plant. 

The  citizens  of  Melville.  .Sask,  on  .\pril  24 
will  Note  on  the  issuance  of  bonds  to  the 
amount  of  $(l:^.(iOo  for  the  installation  of  a 
waterworks  and  a   storm   water  sewer. 


Alabama. 

'SWilburn  Hill.  formerl\  City  luigineer  of 
Gadsden,  .\Ia.,  has  been  engaged  by  the  city 
of  Attalla  to  superintend  the  laying  of  a  sew-er 
system,  estimated  to  cost  $:H0.O00.  J.  L.  O'Con- 
iier.  Knoxville,  Tcnn..  has  been  awarikd  the 
tontrart. 

Arizona. 

b'rank  4"h(.imas,  Cit.\  Recorder.  Phoenix, 
Aiiz.,  on  .April  2.'i  will  a.gam  receive  bids  for 
the  $32-1,000  issue  of   sewer   lionds. 

Arkansas, 

The  City  Council  of  Pulaski  Heights,  Ark., 
contemplates  the  installation  of  a  sewer  sys- 
tem, draining  int'i  the   .Xrk.insas  River. 

California. 

®The  City  Council  of  Oakland.  Cal..  has 
awarded  the  contract  to  the  Piedmont  Con- 
struction Co..  for  the  construction  of  the  High 
St.  sewer  for  $28.1(17,  The  specifications  call 
for  l8.0fM1  ft.  of  sewer,  which  will  serve  as  an 
outlet  for  the  .Allendale  and  Wettall  districts. 
Other  bids  received  were:  H.  Gould,  $28..V>0  ; 
Chambers  &  Heafv,  $2f1,48."i ;  Michael  Murphv. 
$31,.'')03:  William  Heafv,  $:«,801.  and  John 
Geary,  $37.29.5. 

The  citizens  of  Concord.  Cal,  have  voted 
the  issuance  of  bonds  to  the  amount  of  $20,- 
000  for  the  construction  of  a  sewerage  sys 
teni.  The  contract  for  this  improvement  will 
soon  be  let.  Sloan  &  Robson  of  S;iii  I-'r-an- 
ci.sco,  Cal.,  are  Engineers. 
Colorado. 

The  citizens  of  Colorado  Springs,  Colo.,  on 
.April  •">  voted  the  issuance  of  bonds  to  the 
amount  of  $22,o00  for  the  extension  of  the 
sanitary  sewer  system  planned  in  connection 
with  paving  the  streets  in  the  business  section 
of  the  citv. 


Connecticut. 

.AcKices  from  Manchester,  (.'oiin  ,  say  the 
South  Manchester  Sanitary  District  contem- 
plates  the  extension   of   its   sewer   system. 

District  of  Columbia. 

(ien  W  I,  riixln.  Chief  Engineer,  has  .ap- 
proved the  application  of  the  District  Com- 
missioners. Washington,  for  permission  to  ex- 
tend the  water  and  sewer  services  at  points  in 
the  Coiuluit  road  between  the  New  Cut  road 
and  the  District  line.  Permission  has  also 
been  granted  for  the  construction  of  a  water 
supply  pipe  across  and  under  the  Conduit  road 
.at  Rock  Springs  e.ist  of  Glen   Echo.  Md, 

Georgia. 

.An  election  will  probably  be  helil  in  I'.arters- 
ville.  (ia..  Soon  for  the  |nirpose  of  voting  on 
the  issuance  of  bonds  in  the  sum  of  $10(1,000 
for  a  more  efficient  waterworks,  a  better  gas 
plant,  a  sewerage  system,  better  and  larger 
school  buildings  and  .grounds,  better  street^, 
etc, 

,\n  election  will  be  held  in  I'dakely,  Ga..  on 
-April  22  for  the  purpose  of  voting  on  the 
issuance  oi  bonds  t^  the  .amount  of  $(10,000  for 
imprineinents  to  the  sewer  system  .and  the 
erection   .if  a   sclio.d   building. 

Illinois. 

The  Hoard  .if  Local  Improvements  of  Plain- 
field,  III,  has  ap])ro\ed  the  plans  prepared  by 
Consulting  Engineer  H.  D.  Mallei  of  .\nrora. 
III.  for  the  construction  of  a  sewerage  sys- 
tem, estimated  to  cost  $40. ("lO.  It  is  probable 
that  bids  for  the  work  will  be  asked  soon. 
Coll  A[cNaugbt..ii  ..i  Joli.t.  111.  is  City  .\tt..r- 
iiev  for   Plainlield. 

The  I'l.i.inl  ..f  Local  Improvements  of  Fast 
St,  L.iiiis.  III.  has  adopted  the  specifications 
.and     plan^     prep.ared     by     City     luigineer     J, 


(.'r.icken  f.ir  the  construction  of  a  lateral  to 
the  outlet  sewer,  t.i  be  kn.iwii  as  the  Win- 
standley  sewer.  This  lateral,  it  is  estimated, 
will  cost  $2.s!8.00(l.  while  the  outlet  sewer  will 
cost  aliout  $710.00(1.  The  Winstandley  sewer 
will  join  the  outlet  sewer  at  Kith  St.  and 
Cleveland  .Ave.  The  main  sewer  will  be  of 
concrete  and  GVz  ft.  in  diameter.  More  than 
12(1  smaller  sewers,  or  pipes,  will  lie  fr.mi  2n 
to  30-in.  in  diameter  and  of  vitrified  clay 
brick.  The  district  is  bounded  on  the  north 
b\  Riilge  .Ave,  and  the  Illinois  Transfer  Co. 
tracks;  on  the  east  by  the  city  limits;  on  the 
west  by  the  Terminal  Belt,  and  on  the  south 
by  the  Southern  Railway  tracks. 

The  Board  of  Local  Improvements  of  l-'.ast 
St.  Lonis.  111.  has  introduced  a  bill  in  the 
City  Council  to  .authorize  the  beginning  of 
work  on  District  .Sewer.  No.  2.  in  the  Win- 
-.tandley  section  ..f  the  city  .Silas  Cook  is 
Mayor. 

Jlic  City  Council  of  I'^lgin.  III.  has  passed 
an  ordinance  providing  for  the  construction 
of  the  West  Chicago  .St.  sewer  system,  Th.- 
I'loard  of  Local  Improvements  has  de.-ide.l  t.i 
defer  the  advertising  for  bids  tuitil  the  com- 
mission  lakes  office. 

The  Bo.ard  of  Loc;il  lnipr.i\  einents  of 
Cicero,  111.  will  soon  call  f.)r  bids  for  con- 
structing .a  brick  sewer  improvement  to  be  con- 
nected with  said  .South  .")2nd  .Ave,  (also  known 
as  Robinson  .Ave,  1  from  the  West  I'.irk  of  the 
.S.mtb  r.rancli  of  the  Chicago  Kiver  (also 
known  as  O.gden  Ditch)  to  West  22nd  St. 
The  estiiuateil  cost  of  this  work  is  as  follow-s : 

7, ."nil  ft.  (>r  7',2-ft.  Oriel;  .sewer  at  $l.'..7(l.  $11.7, - 
O.Sl ;  i.io'i  f(,  of  7-('t.  l.riek  sewer  at  $1:;.  In.  J:!.'..- 
77S;  ineludhm  all  neee.ssary  Ilouse  Jind  .-ateh- 
ha.sin  slants  ami  .siroet  eonneeiious:  t  eonerele 
huO-'licad.  $1(1(1;  "4  manli.jles  e.iniplete.  at  $"1, 
Sl.l.'il:  17  cateli  h.asins  ant]  eonriei'lions  e<iin- 
plete.  at  .S'>(>.  $l.(ii>2;  removing  existing:  sewer  an.i 
reeonneetins  existinj::  sewers,  eateli  ttasins  ami 
ilraiiis,    $("inO:    tcnal    lali.ir   and    maleiial,    $1,71. 7ii7; 


•f*  indicates  work  now  open  for  bids.     *  indicates  a  contract  let  recently. 
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cost  of  making.  if\  \  in^  and  collecting  assess- 
iiunt    tlii'ieof.    J9.2Si.42;    total.    $Ui;i.!iS!i.42. 

John  J.  Forest.  Cicero,  Secietarv  Hoard  of 
Local  Improvements;  Chas.  Storfel  is  Town 
Clerk. 

Following  arc  the  low  bids  submitted 
April  7  to  the  Board  of  Local  Improve- 
ments. Chicago.  111..  Chas.  .-V.  V.  Standish. 
Secretary,  for  constructing  sewers: 


=:        -        4;        cj 

t_-       '5        «        ,  _•• 

a         .        41         iJ  3 

a      "        >       "=  o 

<       £       ><       a.  h 

N.    40th    cl 670     IVi        9.0     SI. 52     $1,018.40 

Mkliae:   roniorelli.  4S17  W.  Oakiii  St..  CliU-ago 
W.     .Madison    St..     640     1         10.0       1.4G  9S4.40 

Cannini  Roberts.  7.i6r>  Tavlov  St..  and   Miihaol 

Pontoielli.  4S17  \V.  Dakin  St..  tie  bid. 
Soult    St 300     1  S.O       1.40  420.00 

Jos.  Saraiano.  732  Ewlng  St. 

Coles   ave 630     1  S..1       2..")5       ],60()..i0 

Hock    at    $3.00 4IS0.OO 

Jolin    W.    Brunt.    2447    E.     74th    si.. 

l-hicago    $2.0S6..-.O 

\V.    66th    pi 660     1%     13.0       2.ri0 

W.    66th    pi 670     1%     12.0       2.00 

\V.    Ciith    pi 670     1V4     11.0       1.58 

\V.    Hfith    pi 610     1         10.0       1.40 

Simon    Rvan.    2927    W.    Congress    St.. 

Chicago   4.902.60 

S.    Lcavitt  St 2,010     2.0     19.0       l.r.O 

S.    Leavilt   st 630     1.0     10.0       L.iO 

^V.    106th    St 1.000     1%     13.3       1.60 

S.    Hamilton   ave.  1.320     1  S.i)       1.25 

S.    Irving    ave 1.320     1         10.5       1.25 

S.   Oaklev  ave 1,160     1  7.5       1.10 

Allev    N.     of     W. 

107th   St 640       %        6.5       1.00 

Christino   Fosco.    814    Desplaines    St.. 

Chicago   $16,836.00 

West  End  ave -570     2         14.0       4.00 

West  End  ave....    380     1%     12.0       1.50 

Howard   ave 510     ly*       9.5       1.50 

Howard   ave 560     H4       9-5       1.50 

Howard  ave 440     1  8.5       1.50 

Jos.  Saraiano  $o.llo.00 

N.    50th   ave 330     2^.     12.0       3..50 

Sunnvside  ave 770     1  8.5       1.25 

Christino    Fosco.    814    Desplaines    St.. 

Chicago  .■ $2,11,.j0 

\V.  51st  St 1.320     3%     14.7       5.00 

W.  51st  St 1.340     3         14.2       4.00 

\V.  .51st  st 670     2%     14.0       4.00 

\V.   51st  St 1.000     2         13.2       2.75 

\V    51st  st 1.010     2H     13.8       4.00 

S.  .\rtesian  ave..  665  1%  11.5  1.4a 
S.    .Artesian  ave..     535     1  9.5       1.33 

S.  Artesian  ave..  665  IH  10.9  2.25 
S.  Artesian  ave..  665  Hi  9.7  1.40 
S.  Artesian  ave..  831  1.0  S.5  1.33 
S.  Campbell  ave..  665  IVi  11.5  1.40 
S.  Campbell  ave. .  535  1.0  10.0  1.33 
.';.  Campbell  ave. .  665  Ihi  11. o  2.2o 
S.  Campbell  ave..  665  IH  10.4  1.40 
S.  Campbell  ave...    S30     1  9.0       1.33 

S.  Maplewood  ave  665  1'4  11-7  1-40 
S.  Maplewood  ave  535  l.ii  9.5  1.33 
S.  Maplewood  ave  665  1%  11-7  2.25 
S.  Maplewood  ave  665  IM  10.5  1.40 
S.  Maplewood  ave  S30  1.0  9.0  1.33 
S.  Rockwell  St....     665     I'/i     11. S       1.40 

S.  Rockwell  st 535     1.0       9.7       1.33 

S.  Rockwell  st 660     IH     11-9       --25 

S.  Rockwell  -St....  665  Hi  10.9  1.40 
S.  Rockwell  St....    830     1.0       9.0       1.33 

W    54th  st 810     1.0     10.0       1.33 

\V    50th  st 670     1.0       9.5       1.33 

W.  51st  st 250     H4     12.7       2.25 

Micnael  Pontorelli,  4S17  W.  Dakin  st.. 

Chicago   $44,690.-.>; 

Note— All  work  in  this  letting  to  be  in  accord- 
ance with  new  specifications;  all  sewers  less  than 
2  ft.  internal  diameter  to  be  vitrified  tile  pipe, 
over  2  ft.  brick. 

Indiana. 

•J«Bids  will  be  received  until  10  a.  m..  April 
24,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  construction  of  local  sewers 
with  appurtenances  in  and  along  Dearborn  St. 
from  Michigan  St.  to  a  point  1.645  ft.  north. 

®A  contract  has  been  awarded  by  the 
Board  of  Public  Works  of  Indianapolis.  Ind.. 
for  a  sewer  in  the  district  between  ^Ist  and 
•25th  Sts..  from  Columbia  to  Ralston  .A.ves.. 
known  as  Jackson  'Park,  to  the  American 
Construction    Co.,    for   $72,152. 

®Fred  H.  Fuelling,  Eliza  St..  Fort  Wayne, 
Ind..  at  $.86%,  and  .Anton  Rieg.  Putnam  St.. 
Fort  Wayne,  Ind..  at  $.59,  have  been  awarded 
the  contract  by  the  Board  of  Public  Works 
of  Fort  Wayne  for  the  construction  of  sew- 
ers as  follows;  Construction  of  a  sewer  in 
and  along  alley  east  of  Franklin  Ave.  from 
the  brick  sewer  on  High  St.  to  Polk  St. :  for 
the  construction  of  a  sewer  in  and  along  and 
through  the  south  part  of  lot  Xo.  3.  Haswell's 

^  indicates 


Stilnlivision.    111    the    allev    south    of    Kinnard  ballot  on  the  proposition  to  bond  the  city  for 

Ave.,   and    in   the   alley    east    of    Beaver   .\ve.  $:)0.niii)  to  put  in  a  general  sewer  system.     If 

from    Indiana    .\vo   to"  Kinnard   .Vve.      II.    \V.  the  voters  favor  the  proposition  a  special  elec- 

Becker    is    Clerk    of    the    Board.      Bids    were  tion  will  lie  c;illc(l. 
opened   .•\pril  8.  Montana 

The    City    Council    of    Newcastle,    Ind..    is  ^..^,^^   K„gi„eer  John   M.   Duthie  is  drawing 

advertising,   1     is   reported,    for   bids    for     he  ,,„,,  ^^^  ,,,.,,.;       ^,,  estimate  of  the  cosi 

converting   into  a   large   arched   sewer   of     he  ^_f  .^   complete  sewer  system  for  the  town  of 

open  stream  running    brough  the  center  of  the  ,  j,,,,^.     ^,j^,^j       j^    j^    proposed    to    install    the 

city,   known  as  the   Bowery  Brook      H  >s  ex-  ,,.,,,Vs  ]„.  issuing  bonds,  a  special  election  to 

pected  the  work  will  cost  not  less  than  $..0,000.  |^^,  |_^,,^,  ^-^^  ^,^.^^     ^^^  ^^^^^ 

I  he     Comnnttee    on     Sewers    of    the    City 
Council  of  Brazil.  Ind.,  has  reported  favorably  Nebraska. 

for  the  construction  of  a  sanitary  sewer  from  \t    tlic    coming    town    election    in    Stanton, 

the  east  end  of  the  Pogue  Run  sewer  to  the  Xpij^  the  citizens  will  be  asked  to  vote  on  the 

plant  of  the  F'ood  Product  Co.     The  distance  proposition  of   issuing  $10,000  in  bonds   for  a 

is  about  3,0(11)  ft.,  and  the  work  will  cost  ap-  sewerage  system. 

])ro.\imately  $4,1100.  Plans  and  specifications  for  the  construction 

Iowa.  of  a  sewerage  system  in  Falls  City,  Neb.,  have 

The    City    Council    of    Avoca,    la.,    has    em-  ''een  completed, 
ploved    Surveyor    John    P.    Crick    of    Omaha.  New   Jersey. 

Nei.,,  to  prepare  plans  for  a  sewerage  system.  ^^.^^  ^^.^_.^  ^^_,^^^,^^    ^^^^^j   ^^  ^^^_  g^^^^j^  y^. 

Kentucky.  ange  Township,  N.  J.,  .Mexander  Potter,  Con- 

The    Citv   Council    of    Bowling   Green.    Kv..  suiting  Engineer.  114  Liberty  St.,  New  York. 

has  adopted  a  resolution  requesting  State  En-  f'^r  constructing  sanitary   sewers   in   the   Hil- 

gineer  Paul  Hansen  to  submit  a  proposed  plan  ton    District,    the   contract   being   awarded    to 

for    inaugurating   a    system    of    sewerage    for  J-  J-,?,"*'^°'  -\Io""tclair,  N.  J.,  at  the   follow- 

the  city,  and  also  for  a  plan  for  the  improve-  '"g   onj  • 

ment  of  the  filtration  plant  of  the  waterworks.  1.060   ft.   12-in.   vit.   pipe  sewer,   6   to   S  ft. 

Plans  and  specifications  are  bein,g  prepared  .,  i'^SfJ,  •  Vo '■ .;•••: i,- ,' w.v^    ^■^~ 

■   1         1-      ■  M        A     a      V!  .    V   \.      ii..,Vf-.,,l  •'■300  ft.   12-in.  vit.   pipe  sewer,  8   to  10   ft. 

by    r.ngincers    .-Mvord    &•    liurdick,    Harttorcl  ^iggp  _   _ ' q-;-^ 

Pddg..   Chicago.   111.,   for  the  construction   of  a  656  ft.   12-in.   vit.   pipe  sewer,   io  to  12  ft! 

disposal   plant  and  about  eight  miles  of  sani-  „''!.?P,v .••■■•- ,•„••;■•;■.••„••      "-^^ 

'    '^  '      r       .u       ■.        c   iv^„j-,    ...    n      I.-..  91'    ft.    12-in.    vit.    pipe   .sewer,    12    to   14    ft. 

tary  sewers  for  the  city  of  Madisonville,  Ky.  ^g^p  ^^ j  q^ 

TV/r^,,,!., 1  ''23    ft.    io-in.    vit.    pipe   sewer,    o'  to   «'  tV. 

Maryland.  deep  , 0.52^ 

The  citizens  of  Ridgcly.  Md..  will  vote  April  '-^jf'; .":"!;  .y!*.-. '^'P^'f'':^^: .«."?.  ^  .";      o.57 

24  on  the  proposition  to  issue  bonds  for  sewer  3. ,592  ft.   io-in.  vit.  pipe  sewer.  "s'to'lo'fV. 

construction.  ^^^  ^^    VoVin^  vit.'  pipe' 'sewei-,' 'ili'to' 12' ft." 

Michigan.  deep  0.75 

©John    A.    Ellison    of    Munger.    Mich.,    has  ^^'if^  ?°:!":  .y?!'.  .'^^P*:.'!::!;':  .^-.  *?.  ".  ";      o.S7 

been  awarded  the  contact  by  the  county  drain  ^35  (^    ib'-'in!  vit.  pipe  sewer,   14   to' 16  ft. 

commissioners    of    Genesee    and     Shiawassee  deep  l.OO 

counties,   at    Gaines,    Mich.,    for   the   construe-  300^ft.    8-in.    vit.    pipe   sewer,    0    to    6    ft.       ^^^__ 

tion    of   the    Corrigal    drain    in    Gaines    Town-  957    ft.    's'-'in.  "v'i't! '  p'ip'e".sewer.  "e'Vo 's   "ft! 

ship,    about    1,360    rods    in    length.      The    con-  deep 0.52- 

tract      price     is    $3,4.50.      Bids     were     opened  ■'']l^^^^^-   ^:'"-.  .^"z.  P'".^.^^^'®!"'.  .^'°. ,". .";       o.57 

-April   4.  100   ft.   S-in.   vit.    pipe   sewer,   10   to   12   ft. 

The    Board    of     Public    Works    of    F^ton  deep  0.6.5- 

Rapids,    Mich.,    has    decided    to    construct    a  ^'O^^tt-   S-in.   vit.   pipe  sewer.   12   to  14   ft.      ^_ 

sewer   on    State    and    River    Sts..    in   the    First  .-.y' ?iianii'o"l"e"s"  ■les!;"t'han 'id 'ft. "deep! !!!!!! !     52.'oO 

ward  25  ft.  of  manholes  over  10  ft.  deep 7.50- 

The  Citv  Council  of  Hamtramck.  Mich.,  has  ^  »■  of  drop  manholes 8.50- 

J    J    ii'-ii.  r>i        1     ii  t       I    i        ,}  4  flush  tanks  12.0.00 

awarded   William   Blanck  the  contract   tor   the  jqq   branches  on  12-in.  pipe 1.25 

construction  of  two  lateral   sewers.  100  branches  on  10-in.  pipe 1.00 

An   c>fficial  cainass  showed  that  the  city  of  5°°,t^'^-^V'^.?eiVin|'S?! !!!!!!!!!!!:!!!     2^!^^ 

Battle  Creek.   Mich.,  voted   favorably  on  char-  ^q^  ^^^  y^g_  quicksand  at 1-50 

ter  revision  on  a  $15,000  bridge  bonding  prop-  300  cu.  yds.  rock  at 2.00- 

osition  and  on  a  $30,000  sewer  bond  issue.  ^  $Tsi24l 

Minnesota.  xhe  City  Council  of  Ocean  City,  N.  J.,  has. 

^Bids  will  be  received  until  10  a.  111..  .\pril  agreed  to  submit  to  popular  vote  the  question 

24,   by   A.   H.    Scherer.    City   Clerk,    Mankato.  of  a  bond  issue  of  $75,000  for  surface  water 

Minn.,  for  the  construction  of  a  storm  sewer  drainage  and  improved  gutters.     The  election 

on  Van   Brunt   St.   from  Carrol   St.  to  Bvron  will  be  held  May  9. 

St..    and    on    Second    St.    from    Byron    St.    to  .\dvices  from  Chatham,  N.  J.,  state  that  the- 

Warren    Creek,    approximately    the    following  Chatham-Madison    Joint    Sewer    Commission 

quantities;     1,080  ft.  of  20-in.  pipe,   i25  ft.  of  has   decided   to   place   a   siphon    to    carry   the 

10-in.  pipe,  160  ft.  of  r2-in.  pipe,  and  five  man-  sewerage  from  Madison  to  the  disposal  works 

holes.      Plans    and    specifications   are   now    on  Chatham, 
file  in  the  office  of  the  City  Clerk.  New    York. 

®J.  J.  Connolly  of  St.  Paul,  Minn.,  has  been  ,  ., 

awarded   the    contract   by    the   city   of    Albert  „  ^-Bids  will  be  received  until  11  a.  m.  April 

Lea    Minn..  William   Ba'rneck.   City  Engineer,  26,    by    .Alfred    E     Steers.    President    of    the 

for  the  construction  of  an  8-in.  pipe  sewer  for  Borough  of   Brooklyn.   N.   \..   for   furnishing 

$3  144     Bids  were  opened  April  7.  all  the  labor  and  materials  required  for  foun- 

The  village  of  Wadena,  Minn.,  is  agitating  dation    for      sewers    m    Malta      St..    between 

the  question  of  public  sewers.  )\°"T'''"   "u"*-   ''"'^  aF"*//    c'^   Ave. ;    in    Fair- 

The  Citv  Cotincil  of  Gilbert.  Minn.,  has  held  .Ave..  bet^Yeen  Malta  St.  and  \  an  Sick- 
borrowed  $20,000  from  the  state,  which  with  ^".  -^^ve,.  ^"'^  '"  )  a"  ^',';vI'''\,^'"h'  ^  11\ 
the  $12,000  already  on  hand,  will  be  sufficient  F^irheld  Ave.  and  the  2bth  Ward  Disposa 
to  complete  the  proposed  sewer  system.  Plans  ^^orks  situated  between  Fairheld  Ave^  and 
prepared  by  Engineer  Frank  Bowman  have  N  andalia  .Ave.  The  Engineer  s  estimate  of 
I  annrnvpH  t'^^  quautitv  IS  as  follows :  Foundation  con- 
iieen  approxcu.  sisting  of  piles  and  pile  capping  complete  in 
iviissouri.  2_()[i()    li„     ft.    of    trench.      The    time    allowed 

A  Straw  vote  was  cast  at  the  election  held  for  the   full  completion  of  the  w'ork  and   full 

in  Monroe  City.  Mo.,  on  April  4.  to  see  if  the  performance   of   the  contract   is  200   working 

people  were  in   favor  of  issuing  bonds  to  the  ilays.      The    amount    of    security    required    is 

amount  of  $75,000  for  waterworks  and  sewer-  $4!000.     Each  bidder  will  state  in  the  estimate 

age.  a   price    for      foundation   per   linear     foot   of  ■ 

At  the  regular  election  to  be  held  in  .Aurora.  trench,  by  which  price  the  bids  will  be  tested. 

Mo.,  the  voters  will  be  asked  to  cast  a  straw  Further   information   may   be  obtained   at   the 

work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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office  of  tfie  Bureau  of  Sewers,  '_'l"i  Montat;ue 
St..    Borough   of    Brooklyn. 

•|»Bids  are  asked  until  lu  a.  m..  May  lo,  l)y 
the  Sewerage  Commission  of  Balavia,  N.  V., 
K.  B.  Mathes.  Chairm.ui,  for  furnishing  ma- 
terials and  labor  for  the  construction  of  pre- 
liminary settling  tanks  of  the  Imhoff  type, 
sprinkling  lilterers  and  sludge  drying  beds,  in- 
cluding necessary  fittings  and  appurtenances. 
Plans  and  specifications  may  be  seen  at  the 
office  of  Hering  &  Fuller,  Consulting  Engi- 
neers, 170  Broadway,  New  York  City.  The 
plans  may  be  seen  and  specitications  and  forms 
of  proposal  obtained  from  Charles  Hoopes, 
Resident  Engineer,  at  the  office  of  the  Sewer 
Comission  in  aBtavia.  X.  ■\'.  Official  adver- 
tisement will  be  found  elsewhere  in  this  issue. 

The  citizens  of  Dodgeville,  X.  Y.,  have 
voted  the  issuance  of  bonds  in  the  sum  of 
$ll'.000  for  the  extension  of  the  sewer  sys- 
tem. Chas.  E.  Collins,  Dre.xel  Bldg.,  Phila- 
delphia,  Pa.,  Engineer. 

The  Board  of  Trustees  of  Port  Chester, 
X.  Y.,  has  approved  the  plans  prepared  by 
Frederick  S.  Odell  of  Port  Chester  for  the 
construction  of  a  sewage  disposal  plant  on 
Fo.x    Island,    estimated   to   cost   $100,000. 

Francis  Ward,  Commissioner  of  Puldic 
Works,  Buffalo,  N.  Y.,  will  soon  advertise 
for  the  construction  of  li'-in.  tile  sewers  in 
the  west  side  of  South  Ogden  St.,  south  of 
Clinton  St.,  and  in  the  west  side  of  Morgan 
St.,  between  Tracy  and  Tupper  St. 

Ohio. 

•{•Bids  will  be  received  until  noon,  April 
'27,  by  A.  B.  Lea,  Director  of  Public  Service, 
Cleveland,  O.,  for  the  construction  of  sewers 
in  Botany  Ave.  S.  W.,  between  West  lath  St. 
and  West  16th  St.;  West  loth  St.,  between 
Denison  Ave.  S.  W.  and  Botany  Ave.  S.  W. 
Ira  O.  Hofman  is  Secy. 

•{•Bids  will  be  received  until  noon,  April 
21,  by  Department  of  Public  Service,  Dayton. 
O.,  for  the  construction  of  storm  water  sewers 
in  Huff'man  Ave.  from  Third  St.  to  Martz 
.'Xvc..  and  Lexington  Ave.  from  Broadway  to 
Yiuicker  Ave.  William  A.  Budroe  is  Secy, 
of  the  Department. 

^Bids  will  be  received  initil  noon,  April 
28,  by  Director  of  Public  Service,  Cincinnati, 
O.,  for  the  construction  of  main  and  lateral 
sewers  and  drains  with  their  appurtenances 
in  Atkinson  St.  between  Clifton  Ave.  and 
Moerlein  Ave.  Plans  and  specifications  can 
be  obtained  of  the  Chief  Engineer  of  the 
Department. 

Bonds  in  the  sum  of  $0,000  have  been  sold 
to  provide  for  the  construction  of  the  sanitary 
sewer  planned  for  the  South  End  of  Spring- 
held,   O.     M.  J.   Bahin  is  City  Engineer. 

Oregon. 

The  citizens  of  Eugene,  Ore.,  voted  .April 
4  on  the  proposition  to  issue  bonds  in  the  sum 
of  $28,000  for  the  purpose  of  constructing  two 
main  sewers,  one  through  Fairmont  down  to 
Ninth  St.,  thence  to  Ferry  .St.,  on  Ferry  St. 
north  to  river,  and  the  other  on  Tyler  St.  and 
its  extensions. 

Pennsylvania. 

Chas.  E.  Collins.  Drexel  Bblg.,  Philadel- 
phia,  Pa.,  is  preparing  plan--    for  the  installa- 


ticiu  of  a  sewage  dis|)osal  plant,  consisting  of 
settling  tanks  and  sprinkling  lilters  for  the 
town   of    Winchester,    Ky. 

Chester  &  Fleming,  Consulting  Engineers, 
Uiiion  Bank  Bldg.,  Pittsburg,  Pa.,  are  pre- 
paring plans  for  a  sewage  disposal  plant  for 
the  borough  of  Masontown,  Pa.,  in  connec- 
tion  with  Mr.   E.   C.   Baker,  City   Engineer. 

The  citizens  of  Everson,  Pa.,  on  .April  4 
voted  the  issuance  of  bonds  to  the  amount  of 
$15,000  for  the  sewering  of  the  borough.  A 
system  of  sewers  will  be  laid  on  the  principal 
streets. 

The  citizens  of  Lehighton,  Pa.,  arc  agitating 
for  the  construction  of  sewers.  It  is  probable 
that  the  Town  Council  will  order  the  same. 

The  property  owners  of  that  portion  of 
Scott  town.ship  adjoinin.g  Mount  Lebanon,  Pa., 
recently  held  a  meeting  with  the  Township 
Commissioners  at  Mount  Lebanon  to  induce 
the  authorities  to  pay  for  a  sewerage  disposal 
|)lant  provided  property  owners  pay  for  put- 
ting in  the  sewers. 

Borough  Surveyor  N.  R.  Rambo  of  West 
Chester,  Pa.,  and  assistants  are  engaged  in 
staking  out  the  lines  of  the  route  of  the 
proposed  sewer  system  of  West  Chester  to 
the  site  of  the  septic  beds  and  disposal  plant 
in  West  Goshen  township.  Bids  for  the  work 
will  be  asked  for  shortly. 

South  Carolina. 

•{•Bids  will  be  received  until  4  p.  m..  .\pril 
24,  by  City  Treasurer,  Spartanburg,  S.  C. 
for  the  construction  of  four  lines  of  sewers 
300,  1,600,  100  and  50  ft.  long,  respectively, 
pipes  to  be   8  ins.   in   diameter. 

South  Dakota. 

•{•Bids  will  lie  received  until  8  p  ui..  May 
15,  by  F.  W.  Raymond,  City  .\uditor,  -\ber- 
deen,  S.  Dak.,  for  the  construction  of  all  the 
sewers  ordered  by  the  city  council,  including 
approximately  1,430  ft.  of  8-in.  and  430  ft. 
of  12-in.  and  5  manholes.  Plans  and  speci- 
fications are  on  file  at  the  oftice  of  the  City 
Engineer. 

Washington. 

A  petition  is  being  circulated  in  Ritzville, 
Wash.,  requesting  the  City  Council  to  have 
surveyed  and  constructed  a  sub  sewer  to  serve 
the  residents  of  South  College  hill. 

West  Virginia. 

^Bids  wilt  be  received  until  1  p.  ni,.  May 
8,  by  Board  of  Commissioners.  Huntington. 
W.  Va.,  for  the  construction  of  12-in.  lateral 
sewers  in  various  alleys.  -\.  B.  Maupin  is 
City  Engineer. 

Wisconsin. 

^•Bids  will  l)e  received  imtil  1<I  :3u  a.  m., 
.April  25,  by  Department  of  Public  Works, 
Milwaukee.  Wis.,  for  the  construction  of  a 
concrete  relief  sewer  in  that  part  of  the 
West  Sewerage  District  connecting  with  the 
Hubbard  St.  sewer.  H.  E.  Bri,ggs  is  Com- 
missioner  of    Public    Works. 

•{•Bids  will  be  received  until  Id  a.  m..  .\pril 
2!),  l)y  Board  of  Pulilic  Works.  Racine,  Wis., 
for  furnishin.g  the  necessary  labor  and  mate- 
rial for  the  construction  of  a  public  sewer  in 
Forest     St.     from     Kewaunee     .St.     tn     Rapids 


Road,  approximating  the  followin.g  quanti- 
ties: 440  lin.  ft.  24-in.  pipe  sewer.  (idO  lin. 
ft.  20-m.  pipe  sewer,  375  lin.  ft.  18-in.  pipe 
sewer,  510  lin.  ft.  15-in.  pipe  sewer,  4  man- 
holes, 12  catch  basins.  Said  work  to  be  com- 
pleted on  or  before  the  1st  day  of  Septem- 
ber. 1011.  .MI  in  accordance  with  the  plans 
and  specifications  of  the  work  on  hie  in  the 
office   of   said   City   Clerk. 

®The  city  council  of  South  Milwaukee, 
Wis.,  has  awarded  R.  J.  Hickey.  255  14th  St.. 
Milwaukee,  Wis.,  the  contract  for  the  con- 
struction of  a  complete  sewage  purification 
plant  composed  of  a  settling  tank,  dosing 
chamber,  sand  filter  .beds  and  ap])urtenances. 
Alvord  &  Burdick,  1212  Hartford  Bldg..  Chi- 
cago. 111..  Engineers.  The  contract  price  is 
$6,780.  The  work  will  require  2,270  cu.  yds. 
of  sand.     Bids  were  opened  .April  6. 

®R.  J.  Hickey.  255  14th  St.,  Milwaukee. 
Wis.,  has  been  awarded  the  contract  by  the 
city  council  of  South  Milwaukee,  Wis.,  for 
the  construction  of  7,200  ft.  of  8  to  24-in. 
tile  pipe  sewers  and  appurtenances  in  the  Sec- 
ond Sewerage  District  of  the  citv.  .Alvord 
&  Burdick,  1212  Hartford  Bldg.,  Chicago,  III., 
Engineers.  The  contract  was  awarded  on  the 
followin.g  bids:  1.201  ft.  of  8-in.  pipe,  av.  cut. 
7.5  ft..  $.02  per  ft,,  total.  $1,265;  6,008  ft.  of 
24-in.  sewer,  av.  cut.  14  ft.,  $1.07%  per  ft., 
total,  $11,866:  .32  manholes,  $33.75  each.  Bids, 
were   opened    .April   6. 

Wyoming. 

•{•Bids  will  lie  received  until  0  :30  a.  m..  May 
8,  by  Capt.  F.  S.  Armstrong,  Fort  D.  A.  Rus- 
sell, Wyo.,  for  the  construction  of  apprcxi- 
matelv  the  following  estimated  quantities  of 
drain:  3,125  lin.  ft.  of  8-in.  S.  G.  vitrified 
pipe  and  specials,  2,900  lin.  ft.  of  6-in.  S.  G. 
vitrified  pipe  and  specials  and  0  manholes. 
Plans,  specifications  and  general  instructions 
to  bidders  are  on  file  in  this  office  and  also 
in  the  office  of  the  Chief  Quartermaster,  De- 
partment of  the  Missouri,  Omaha,  Neb.;  Chief 
Quartermaster.  Department  of  Colorado.  Den- 
ver, Colo.,  and  in  the  office  of  the  Secretary 
of  Builders'  Exchange,  St.  Paul,  Minn. 

Canada. 

^Bids  will  be  received  until  noon.  May  9, 
by  G.  R.  (ieary.  Chairman  Board  of  Con- 
trol, Toronto,  Ont.,  for  laying  reinforced 
concrete  pipe  sewer  complete  including  the 
following  approximate  quantities  of  pipe:  Sec. 
No.  5,  3,350  lin  ft.  of  60-in. :  Sec.  No.  6,  2,830 
lin.  ft.  of  66-in. :  Sec.  No.  7,  3,778  lin.  ft.  of 
66-in.  ;  Sec.  No.  8,  3,238  lin.  ft.  of  66-in.  Plans 
may  be  seen  and  specifications  and  further 
information  obtained  from  the  Main  Drain- 
.'i.ge  Works,  City  En,gineer's  Office,  Toronto. 

4«Bids  will  lie  received  until  noon,  Aprif 
30.  hy  City  Commissioners.  Regina,  Sask.,  for 
the  supply  of  one  1,000,000  gal.  per  24  hrs. 
capacity  pump  and  motor,  switchboard  and 
aoparatns.  J.  Marshall  is  Chief  Engineer 
Trunk    Sewer   Works. 

Messrs.  Stuart  Howard  and  D.  W.  Cowie 
have  submitted  plans  to  the  Board  of  Control 
of  Montreal.  Que.,  for  the  new  Elgin  basin 
sewer.  It  wU]  be  a  ]0-ft,  stone  conduit 
branching  on  McGill  St.,  by  way  of  Y'ouville 
.Square. 


BUILDINGS.   DOCKS,   DREDGING,   SUPPLIES,  ETC. 


California. 

^•Bids  will  be  received  niUil  11  a.  m..  May 
3,  by  Col.  G.  McK.  Williamson.  Constructing 
Quartermaster,  Fort  Mason,  Cal.,  for  con- 
structing reinforced  concrete  barracks  for 
four  troops  of  cavalry  at  Presidio  of  San 
Francisco,   Cal. 

4»Bids  will  be   receiveil   until   2  p.   m..   May 
.      18,  by  Department  of   Interior.   Indian   Office, 
V     Washin.gton,  D.  C,  for   furnishing  the  neces- 
sary labor   and   material    for   the   construction 
at    the     Round    Valley    School,   California,   a 
girls'    frame   dormitory. 


^Bids  will  be  received  until  2  p.  m..  May  16, 
by  Department  of  the  Interior,  Office  of  In- 
dian .Affairs,  Washington.  D.  C.,  for  furnish- 
ing labor  and  material  for  the  construction 
of  one  employes'  quarters  and  one  school 
building  for  the  Campo  Day  School,  Cal. 

Fred  C.  Turner.  City  Engineer,  Oakland. 
Cal.,  is  preparing  plans  and  specifications  for 
a  wharf  to  be  constructed  in  the  Key  Route 
basin.  Freight  sheds  and  a  temporary  ap- 
proach to  the  shore  from  the  wharf,  to  be  used 
pending  the  completion  of  the  filling-in  work, 
will  also  be  provided.  The  cost  is  estimated  at 
$30,000. 


Colorado. 

•{•Bids  will  be  received  nnlil  3  p.  111.  May 
23.  by  James  Knox  Taylor,  Supervising  .Ar- 
chitect, Treasury  Department,  Washin.gton, 
D.  C,  for  the  construction,  including  plumb- 
ing, gas  piping,  heating  apparatus,  electric 
conduits  and  wiring  of  the  United  States  Post 
Office  at    Fort  Collins,  Colo. 

District  of  Columbia. 

^Bids  will  be  received  until  10:30  a.  m.. 
May  10.  byCapt.  F.  C.  Boggs,  General  Pur- 
chasing  Officer,    Isthmian    Canal   Commission, 


4*  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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\\  ashiiij;toii,  1).  C.  fur  fliriiisliiny  slctl  rails. 
I'rogs.  switches,  switch  slniuls,  tic  plalcs. 
■ingle  bars,  track  holts  and  spikes,  nut  locks, 
steel,  iron,  galvanized  roolinj:,  nuts.  pipe,  wire 
rope,  wire,  hahhitt  metal,  pijj  tin.  slali  zinc, 
pig  lead,  ingot  cop|)cr.  pig  iron,  etc. 

•{•Rk's  will  lie  received  until  2  p.  ni,.  .\pril 
i").  hy  Commissioners  of  the  District  of  Co- 
lumhia,  Washington.  D.  C.  for  furnishing  two 
steam  engines  and  two  generators  for  use  in 
the  McKinley  Manual  Traininsi  School  in  that 
citv. 

Florida. 

4*Hids  will  he  receivbd  until  noon.  May  li. 
hy  Capt.  G.  R.  Spalding,  U.  S.  lingincer. 
Jacksonville.  Fla..  for  dredging  in  St.  John's 
River   below   Jacksonville.    Fla. 

Illinois. 

^•Bids  will  he  received  until  noon.  May  1. 
In  L.  J.  ISryan.  Clerk  of  'rrustees  Sanitary 
District  of  Chicago,  l.lim  American  Trust 
Bldg..  Chicago.  111.,  for  the  excavation  of  cer 
tain  premises  adjacent  to  the  Chicago  River 
l)etw;een  Jackson  St.  and  14th  St.  Orticial  ad- 
vertisement will  he  found  elsewhere  ul  this 
issue. 

Following  are  the  low  bids  received  .Vprtl 
f*  by  B.  J.  Mullaney.  Commissioner  of  Public 
Works.  Chicago.  111.,  for  constructing  a  dock 
at  the  foot  of  Orleans  St.  Great  Lakes  Dock 
&  Dredge  Co.,  Tacoma  Bldg.,  Chicago.  JJ.S.itO 
per  lin.  ft.  Fitz  Simons  &  Conncll  Co..  l.il 
l.aSalle  St..  Chicago.  f>-iM  per  lin   ft. 

Following  are  the  bids  submitted  to  P..  J. 
^lullaney,  Cotiimi.ssioner  of  Public  VN'orks. 
Chicago.  Ul..  for  furnishing  and  delivering 
lumber  to  the  Bureau  of  Engineering.  l)i<ls 
opened  March  18th,  1911.  Follovvnig  prices 
are  based  upon  quantities  required  for  use: 
(A)  White  pine:  (B)  Xorw^ay  pine;  (C) 
1<iln  dried  monldings;  (D)  hemlock:  (  I-" ) 
whitew-ood:  (F)  maple;  (G)  white  or  burr 
(lak  ;  ( H )  veLlow  pine  No.  1  common :  ( I ) 
Oregon  fir:  <J)  miscellaneous ;  (K)  white 
■pine  D.  &  M.  flooring,  siding,  etc. :  (L)  white 
pine  (special)  see  specifications;  (M)  vellow 
pine,  D.  &  M.-;  (N)  maple.  D.  &  M. :  Edward 
Hines  Lumber  Co..  P>Iue  Lsland  Ave.  and 
Lincoln  St..  (A),  $(iT-J..'iO ;  (B).  Sl.-UUSO: 
<C)",  $42.11;  (D),  $1.1:M..50;  (E).  $n:lOO; 
(F),  $110.00:  (G),  $:S.894.00:  (H).  $2,44 7.(»; 
(T),  $;^20.00;  (J).  $(i03.o0;  (K).  $2.9()l.n(i;, 
_(L).  $083.00;  (M).  $970.00;  (N).  $l.:«T.O(i ; 
Thornton-CIaney  Lumber  Co..  2;:!1.")  Elston 
Ave..  (A).  $714..M»;  (B).  $l.ti:W.:»;  (C), 
$.".2.2."');  (D).  $l,170.."iO;  (E).  $l.")0.oor  (F). 
$10,5.1)0;  (G).  $4,101.2-.;  (H),  $2.494.l»0;:  (J). 
$290.00;  I  J).  $017.00 ;  (K).  $;1000.00 ;  (L).. 
$720.00;  (M).  $.9n9.r.O;  (N).  $1,:W1.00:  Her- 
man H.  Hettler  Lmnher  Co..  2001  Elston  Are  , 
(A).  $717.2.5;  (B).  $l.r.9(i.2.-i ;  (C),  $48.7:1; 
(D),  $1,101.50;  (E).  $120.00;  (F).  $110.00; 
(H).  $2..518.-2v);  (1).  $.S(iO.O0 ;  (J).  $m«.7.5 ; 
(K),  $M.ti91.00;  (L),  $7:U.OO;  (M),  $I,0(ri'.(lO  ; 
(N),  $l,:r)r,.00.  Marsh  Bingham  Co.,  140.5 
W.  :i~tli  St..  (G).  $:i,8(i4.77 ;  (H),  $2.r,iC.-50. 
'The  contracts  have  not  been  awarded. 

1  Indiana. 

4«Bids  will  he  received  until  May  0.  by-  Mai. 
T.  T.  Davidson.  Depot  Quartermaster.  Jef- 
"fersonville.  Ind..  for  furnishing  under  Schetl- 
iilc  ti:!l.  :!00  army  ranges  \o.  :{  and  r!W»  army 
ranges    No.    .5. 

Kansas. 

The  Commercial  Club  of  Topeka.  Kan.,  lias 
appointed  to  consider  the  matter  of  construct- 
ing a  hydro-electric  development  on  the  Kaw 
River.  It  is  probable  that  the  committee  will 
secure  an  engiiu-tr  in   report   on  the  project. 

Maine. 


Maryland. 

4*Bids  will  lie  reeen  ed  until  1  p.  in..  May 
1.5,  liy  Col.  T.  L.  Casey,  U.  S.  Engineer,  Room 
.'109  Custom  Mouse,  Baltimore,  Md..  for  dredg- 
ing in    Patapsco   River,    Md, 

The  Harbor  Board  of  Baltimore.  Md,.  lias 
adopted  the  recommendation  of  llarlior  En- 
gineer Oscar  Lacke\  that  the  hoard  create 
a  special  department  under  a  competent  en 
gineer  to  study  and  report  upon  the  cost  of 
constructing  canals  in  the  bed  of  (iwynn's 
falls  and  the   Patapsco   River, 

Massachusetts. 

•{•Bids  will  be  received  until  nomi.  .May  1'-. 
by  Col.  F.  V.  .'\bhot,  L'.  S.  ICngineer,  Boston. 
Mass.,  for  repairing  breakwater  at  Glouces- 
ter, Mass. 

i'he  commission  recently  appointed  iiiidcr 
authority  of  the  State  Legislature  to  report 
upon  the  value  to  the 'state  of  a  canal  from 
Karragansett  Bay  to  Boston  Harbor,  to  he 
constructed  and  maintained  without  tolls  by 
the  government,  has  begun  holding  hearings 
at  the  State  1  [otisc  at  Boston.  A  canal  survey 
has  been  made  by  the  United  States  .\rmy 
engineers  and  an  estimated  cost  prepared  for 
a  canal  2.5  ft.  deep,  200  ft.  bottom  width,  .iiid 
a  canal  17  ft.  deep  and  125  ft.  bottom  width. 
-52  miles  in  length,  from  Taunton  River  tn 
fliiigham  Harbor — a  feasible  route — having 
four  locks,  two  of  which  would  be  at  Hiiig- 
hain.  The  canal  would  run  through  soutlicrii 
Massachusetts  and  develop  one  of  the  most 
important  manufacturing  sections  of  New 
England,  embracing  the  cities  of  Taunton. 
Bridgcwater.  Brockton.  Campello.  Whitman. 
Abington.  Rockland,  South  and  East  Wex - 
mouth.  Qnincy.  Hingham  and  a  numlier  of 
smaller   towns. 

Michigan. 

®  The  board  of  public  works  of  Grand  Rap- 
ids. Mich.,  has  awarded  the  Shaw  Electric 
Crane  Co.,  of  Mn.sfcegon,  Mich.,  the  contract 
for  furnishing  and  erecting  one  traveling 
crane  for  the  city  of  Grand  Rapids.  The  cnn- 
tracl  price  is  $2.4."i2.  Bids  were  opened 
April  0. 

The  following  bids,  per  ctt.  yd.  place  meas- 
urement, were  received  Aprrl  W.  hy  Col,  C. 
McD  Townsend.  LT.  S.  Engineer.  Detrmi. 
Alick.  for  dredging  about  48,000  cu.  yiU,  nr 
material  at  Ballards  Reef.  Detroit  River:  Ed- 
ward Bros  Dredge  Co..  Sanit  Ste.  .Mane. 
Mich,,  $;U9;  Byermann  Bros.,  Toledo.  ()  . 
$4.tC5:  The  Brindley  Co..  New  York.  N,  V.. 
$:'>,<:i8;  Cireat  Lakes  Dredge  &  Dock  Co..  Chi- 
cago. 111..  $4.25;  The  Buffalo  Dredging  Co.. 
Bnffalo.  N,  Y,.  $2.05;  M.  Sullivan.  Deir.nt. 
Midi..  $2.61, 

Bids  as  follows  per  cu,  yd,  scow  me.nsiirc- 
imem,  were  received  April  10.  by  Col,  C,  Mel ) 
Townsend.  U.  S.  Engineer.  Detroit.  Mich.,  l.ir 
i'he  improvement  of  harbor  at  Roytr> 
Citv.  Mich.:  Greiling  Bros.  Co,.  Green 
Bav.  Wis.  $0.85;  Great  Lakes  Dredge 
&  Dock  Co.,  Chicago,  III..  $0.80;  Edward  * 
Bros.  Dredge  Co..  Sault  Ste.  Alarie.  .Mich.. 
$0.99;  James  Davidson,  Bay  City,  Mich..  $0  75 

Bids  as  follows  were  received  April  |o,  hy 
Col.  C.  McD.  Townsend,  U.  S.  Engineer,  De- 
troit. Mich.,  for  construction  of  sluice  gale^ 
from  St.  Marv's  Falls  Canal.  Mich. :  (  1  i 
structural  steel  300.000  lbs.  per  lb.;  (2i 
operating  machinery.  00,000  lbs.  per  lb.;  (:'.  i 
cast  iron.  111.000  lbs.  per  lb.;  (4)  wire  vuik. 
180  ft,,  per  ft.;  (5)  timber  8.000  ft.  B,  M.  pn 
.M,   ft,:    (0)    eqnipiiieiit,  kinii)  sum:    (7)   tntaK: 

IMihvaukee     Bridge     Co.,     Milwaukee 


Mississippi, 

•t-llids  will  recci\eil  until  .1  p,  in,.  May  21, 
b\  James  Kno.x  Taylor,  Supervising  .^'rchi- 
lecl  Treasury  Department,  Washington,  D.  C, 
for  the  construction,  complete,  inclttding 
]iluinbing,  gas  piping,  heating  apparatus,  el»c- 
Iric  conduits  and  wiring  of  the  C  S,  Post 
(  Ulice  at  Greenwood, -Miss, 

Missouri. 

»|«l>i<is  will  be  received  until  10  a,  in,,  .Vpril 
2t-.  by  lulw.-ird  Kahlhaum.  Secy.  Executive 
Cimmittee.  Rolla,  Mo,,  t'or  the  coinpletioii  of 
tiie  ore  dressing  building  of  the  school  of 
iiiiiies  at  Rolla.  Plans  and  speciticatioiis  can 
bt  seen  at  the  office  of  H.  ]-'.  Hoit,  Architeef, 
Kansas  City,  and  Buxton  &  Skinner,  .^;;i 
Co,.  St.  Louis. 

Bid:-;  were  opened  .April  lo  by  the  Board 
of  Public  Works  of  Kansas  Citv  for  the  con- 
struction of  a  municipal  wharf  aUmg  the  rixer 
front  between  Delaware  and  Walnut  Sts,  The 
A.  M.  Blodgelt  Construction  Co..  Kansa^ 
City,  at  $22,700.  was  the  lowest   bidder. 

New  Jersey. 

•J»Piids  will  be  received  until  11  a,  m,.  .May 
'■\.  by  Commanding  Officer,  Fort  Hancock, 
X.  J.,  for  the  erection  of  wood  jetties,  aggre- 
gating about  1.900  ft,  in  length  protecting  the 
east  shore  line. 

The  State  .Assembly  has  passed  the  bill  ap- 
propriating $150,000  for  an  inland  waterway 
lietwecn  Barnegat  Bay  and  Manasquan  Inlet, 
paving  the  way  for  another  link  in  the  pro- 
posed State  canal. 

New    York. 

•^•Bids  will  be  received  until  II  a.  m.,  A.pril 
20.  hy  .Alfred  E.  Steers,  President,  Borough 
Brooklyn.  New  York  City,  for  furnishing  the 
necessary  labor  and  material  for  the  dredging 
and  filling  at  the  Eighth  Ward  Market  prop- 
erty between  30th  and  38th  Sts.  The  esti- 
mated cost  of  the  work  is  $21,000.  Further 
information  can  be  obtained  at  the  office  of 
Bureau  of  Public  Buildings,  and  Offices, 
Room  29.  Municipal  Bldg.,  Boroirgh  of 
Brooklyn, 

•J>Bids  will  received  until  2  p,  m.,  May  3, 
by  Constructing  Quartermaster,  Fort  Totten. 
N,  Y,,  for  dredging  channel  to  wharves  at 
Fort  Totten,  N.  Y, 

+Bids  will  he  received  until  2  p.  m.,  May  3, 
by  Constructing  Quartermaster,  Fort  Totten, 
N,  Y,,  for  installing  heating  plant  in  barracks 
Nos.  107.  108  and  110  at  Fort  Totten,  N.  Y. 

Following  bids  were  received  .\pril  10  by 
Lt.  Col.  J.  G.  Warren.  U.  S.  Engineer.  Buf- 
falo. N.  Y.,  for  the  excavation  of  9.000  cu. 
yds.  saiw  measure  of  blasted  rock  in  Niagara 
River.  N.  Y. :  Empire  Engineering  Corpora- 
tion. New  York,  N  Y.,  8.3  cts.  per  cu.  yd. ; 
Buffalo  Dredging  Co.,  Buffalo,  N.  Y..  76  cts. 
per  cu.  yd.;  .Arthur  H.  Yogel.  Milwaukee. 
Wis,.  79  cts.  per  cu.  yd. 

Ohio. 

^Bids    will    received    until    noon 
by  Director  of   Public   Service,  Cle\ 
for  dredging  the  Cuyahoga  River.     S 
tions  are  on  file  at  the  office  of  the  Ch 
gineer  of  the  Department. 

Plans  for  a  reinforced  concrete  builili 
be  erected  for  The  L'nion    Thread  Co.  at  Cai" 
thage.  O..   are   in  course  of   completion.     Th  ■ 
linilding  will  be  two  stories  high.  40  ft,  x  12! 
ft.  of  skeleton  reinforced  concrete  type,  using 


The  following  bids  were  received  April  II 
by  L,  &  Col,  W,  E,  Craighill.  U.  S,  Engineer. 
Portland.  Me.,  for  rock  excavation  in  Kenne- 
bec River.  Maine:  John  J.  Fitz.patrick  & 
Sons.  Plattsburg,  N.  V..  $23.85  iier  cu.  .v<l,  : 
Johnstoii  &  "Virden,  Lewes.  Del.,  $26.50  per  en, 
vd,;  Frank  W.  Carlton.  Bath.  Me..  $24.00  per 
cu.  vd. ;  Mastern  Dredging  Co..  Boston.  iNIass.. 
$20,80  jier  cu,   yd, 

4^  indicates  work  now  open  for  bids.     ®  indicates  a  contract 
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l^awriMiee  D.   Wenning.  Cleveland,  O. 
.7.   &  .1.   B.   Milliolland  Co.,   Pittsburg, 

Pa 

I'eiin    Rridse  Co..  Beaver  Falls.   Pa.. 
Hetioii    Bridge  &  Steel  Works.   River 

Kuuge.     Mieli 

Kc.s.sel    Wheel    &    Foundry    Co.,    l>e- 

tr.iit.     Mieh 

Stcacv-Sehmidt   Mfg.   Co..   York,   Pa. 
Modern    Steel    Structural    Co.,    W.au- 

kesha.     Wis 

Wliitehead   Kales  Co..  Detroit,  Mieh. 
.MinnKapoIi.«     Steel     &     Machy.     Co., 

Minneapolis.    Minn 

Sliohol    Steel    Construction    Co..    (^hi- 

<a.«o.    Til 
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ENGINEERING-CONTRACTING 


cold  twisleil  sK'cl  reinforcement,  solid  steel 
window  sash  and  brick  spandrels.  The  work 
will  inclndc  heating,  electric  work,  power  and 
lightin;4.  elevators  and  sprinkler  system.  Bids 
will  he  called  for  in  about  a  week.  Henry  N. 
llnopcr,  -'ilT  Provident  Rank  Bldg.,  Cincin- 
nati, is  the  .Architect  and  Consulting  Engineer. 
Bids  as  follows  were  received  .^pril  l:i  by 
Maj.  H.  Jervey,  U.  S.  Engineers,  Cincinnati. 
O.,  for  hire  of  four  dredging  plants,  each  con- 
sisting of  one  dredge,  one  tnwhoat.  and  two 
diini])  scows  (Ohio  River  improvement): 
Mnnongahela  &  Western  Dredging  Co..  Pitts- 
l.r.rg.  Pa..  $li0.tlU  per  day;  (.)hio  River  Con- 
iract  Co..  Evansville.  Ind..  $|.Mi.(Hl  per  day: 
I'ieger  .-Vustin  Dredging  Co..  Pittsburg,  Pa.. 
$125.(">  per   day. 

Pennsylvania. 

•J*Bids  will  lie  rtcei\ed  until  7  p.  ni..  .April 
21,  by  Newport  School  Board  for  the  erection 
and  completion  of  a  Public  School  Building, 
the  drawings  and  specifications  for  which  can 
be  seen  at  the  offices  of  the  .*Krch)tects,  Hauer 
S:  Mowere,  3110  Columbia  .Avenue,  Philadel- 
phia, and  lughth  and  Cumberland  Streets, 
Lebanon.  Pa.,  or  at  the  office  of  the  Presi- 
dent, Dr.   C.   E.  DeLanccy,  Newport.  Pa. 

Tennessee. 

The  following  bids  were  received  March  22 
by  Capt.  Clarke  S.  Smith.  U.  S.  Engineer, 
Memphis,  reiiii..  for  furnishing  riprap  stone: 
W.  B,  .Arnold,  Cape  Girardeau,  Mo.,  T.j  cts. 
per  cu-  yd.,  for  2,5,000  cu.  yds.  on  government 
boats,  loaded  at  a  point  IMs  mile  above  Ncelys. 
Mo.:  Oscar  E.  Barrett,  Cincinnati,  O.,  $2.10 
per  cu.  yd.  for  l-J.OOO  cu.  yds.  on  contractor's 
barges  at  Memphis:  Miles  &  .Straub.  Helena. 
Ark..  $2.0::i  per  cu.  yd.  for  2-").0()0  cu.  yds.  on 
.government  barges,  loaded  at  Helena,  .Ark. 
Informal  bids  were  reserved  as  follows:  Miles 
&  Straub.  Helena,  Ark..  1.5,000  cu.  yds,,  $l.:ij, 
f.  o.  b,  ,,ii  tracks  of  Rock  Island  R.  R.  at 
Whealley.  .Ark. :  \Vm.  Parkin,  Little  Rock, 
Ark.  :  1.5,000  cu.  yds.  at  7:3%  cts.  f.  o.  b.  cars  on 
land  grant  portion  of  St.  L.,  I.  M.  &  S.  Ry. : 
Ward  &  Carmack.  Little  Rock,  Ark..  40.000  cu. 
yds.  at  65  cts.  f.  o.  b.  cars  at  Quarry  on  land 
grant  roads  upon  arrival  of  stone  at  Hopefield. 
.Ark.,  will  unload  same  on  bank  for  2.5  cts. 
per  cu.  vd.  additional  :  Katterjohn  Constnic- 
fKiii  0>'.  Paducah,  Ky.,  4O,0on  cu.  yds.  at 
$1.25  f.  o.  b.  at  Memphis.  Tenn.,  or  $1.:15  de- 
livered on  ground  at  Telher  plant,  about  5 
miles  Ijelow  Memphis;  Edward  Helv,  Cape 
Girardeau.  Mo..  15.000  cu.  ycU.  at  .«1.80  de- 
livered on  bank  at  Hopefield  ■•r  West  Mem- 
phis. Ark. 

Texas. 

^Bids  will  be  received  until  Xoon.  Ma_\ 
15,  by  L.  V\'.  Tittle,  Prison  Commissioner. 
Huntsville,  Te.xas,  for  1  cane  crusher,  2t)x(iO. 
to  he  erected  at  Harlem  State  Earm  in  Eort 
Bend  County,  Jexas,  and  1  p.iir  of  independ- 
ent cane  engine  drivers. 

•|«Bids  will  be  received  until    11  a.  m..   May 

10.    by    P.    W.    Guiney.    Constructing    Quarter- 

ni.ister,    ['"ort    Sam    Houston.     Texas,    for    the 

instruction,    etc.,    of    an    isolation    hospital    at 

I'ort   Sam   Houston,    Te.xas- 

^Bids  will  be  received  until  ^  ii.  m..  .April 
24,  by  Board  of  Education,  East  Orange. 
Texss,  for  necessary  labor  and  material  for 
the  construction  of  alterations  to  the  present 
High  School  Building.  Warren  A.  Clapp  is 
Secy. 

4'P>id^  will  be  received  uiuil   lo  a.  ni.,  .April 
21.  li\    Ralph   Donnell.  Trustee  of  Eugit  town 
shiji.    Decatur   County   at   King-ton,    Tnd..    for 
ihe    ciinstniction    of    brick    and    stone     school 
liouse. 

^Bids  will  be  received  until  11  a.  m..  May 
'■'•-  by  P.  W.  Guiney.  Constructing  Quarter- 
inaster.  I'ort  .Sam  Houston.  Pexas,  for  fur- 
nishing and  installing  wire  ~creeiis  in  nine 
biiilfliiigs   at    I'ort   Sam   Houston,  Tex. 

•{•Bills  will  be  received  until  noon,  April  21, 
liy  E.ikar  Odell  Lovett,  Pre....  1110-1112  Scan- 
Ian  Bide..  Houston.  Texas,  for  heating  the  ad- 
ministr;iiion  building  and  mechanical  labor.a- 
tory  and  power  house  of  the  W.  M.  Rice  in- 
stitute. 

4«Bids  will  be  received  until  noon,  .April  21. 


by  Edgai  Odell,  Lovett,  President,  1110-1112 
Scaidan  Bldg.,  Houston,  Tex.,  for  a  complete 
installation  of  a  generating  and  distributing 
system  in  the  power  house  of  the  W.  M.  Rice 
Institute. 

^Bids  will  be  received  until  8  p.  m.,  May  1, 
.Superintendent  of  the  Water  Works,  Sherman, 
Texas,  for  the  following  items ;  Two  deep 
wells.  internal-coiTibustion  engine,  gas  pro- 
ilucer,  air  compressor,  electric  generator, 
motors,  switchboards  and  power-driven  pump. 
Specifications  are  on  file  in  the  office  of  the 
City  Secretary.  The  right  is  reserved  to  re- 
ject any  or  all  bids  or  parts  of  same.  Barney 
C.    Kreager  is   City   Secretary. 

•|«Bids  will  be  received  until  3  p.  m.,  April 
21,  by  James  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D.  C, 
for  the  construction,  including  plumbing,  gas 
l>iping.  heating  apparatus,  electric  conduits  and 
wiring  of  the  United  States  Postoffice  at  Mc- 
Kinney,  Te.xas. 

•J«Bids  will  be  received  until  3  p,  m.,  April 
25,  by  James  Knox  Taylor,  .Supervising  Archi- 
tect, Treasury  Department,  Washington,  D.  C., 
for  the  construction  complete,  including 
plumbing,  gas  piping,  heating  apparatus,  elec- 
tric conduits  and  wiring  of  the  United  States 
Postoffice  at  Terrell,  Texas. 

^Bids  will  be  received  until  i  p.  m..  May 
6,  by  James  Knox  Taylor,  Supervising 
-Architect,  Washington,  D.  C,  for  the  con- 
struction of  the  Quarantine  .Station  at 
Galveston,    Tex. 

The  following  bids  were  received  March  :U 
by  Maj.  George  P.  Howell,  U.  S.  Engineer. 
Galveston,  'Tex.,  for  widening  and  deepening 
Galveston  channel:  L.  T.  Gaylord  (.Atlantic. 
Gulf  &  Pacific  Co.)  Houston.  6.7  cts.  per  cu. 
yd.;  Bowers  Southern  Construction  Co.,  Gal- 
veston, 7.4  cts.  per  cu.  yd. :  R.  A.  Perry,  San 
h'rancisco,  8.24  cts.  per  cu.  yd. ;  Southern 
Dredging  Co.,  Mobile.  0  cts.  per  cu.  yd. ; 
Home  Dredging  Co.,  Moline,  9.84  cts.  per  cu. 
yd.  Mr.  Gaylord  agrees  to  commence  work 
within  ninety  days  from  date  of  notification 
iif  contract  and  complete  within  two  years. 
The  plant  to  be  used  will  be  the  20-in.  hydraul- 
ic dredge  now  engaged  upon  the  'Texas  chan- 
nel.    The  estimated  yardage   is  4.200,000. 

The  Busch-Everett  syndicate  of  St.  Louis. 
.Ml I.,  has  had  representatives  in  Houstnn  look- 
ing over  industrial  conditions  with  :i  view  tii 
determining  whether  it  would  be  ;i  good  in- 
\estment  to  build  a  line  froin  the  Caddoo  Gas 
fields  in  Louisiana  to  Houston  and  lateral  lines 
to  Beaumont  and  Port  .Arthur.  It  is  es- 
timated that  the  trunk  line  to  Houston  would 
cost  $4,000,000. 

Virginia. 

•J^Bids  will  be  received  until  3  p.  m.,  May 
27.  by  James  Kno.x  Taylor,  Supervising  Archi- 
tect Treasury  Department,  Washington,  D.  C, 
for  the  construction,  complete,  including 
lilumbing,  gas  piping,  heating  appar;itus,  elec- 
tric conduits  and  wiring  of  the  U.  S.  Post 
Office  and  Customs  House  at  Richmond.  Va. 

•f«Bids  will  be  received  until  noon,  May  15, 
by  M.  M.  Patrick,  U.  S.  Engineer.  Room  2. 
Custom  llnuse.  Norfolk,  Va.,  fur  dredging 
the  channel  to  Newport  News,  V;i. 

•I-Bids  will  be  received  until  3  p.  m..  May 
10,  by  James  Knox  Taylor,  Supervising  .Archi- 
tect. 'Treasury  Department.  XWisbingtnii.  1  > 
C,  for  the  installation  of  a  steam  heating  and 
\entilating  apparatus,  etc.,  for  the  reconslruc- 
tion  of  the  United  States  Post  Office,  Court 
House   and    Custom    House   at    Richmond,   V;i. 

•J-Bids  will  be  received  until  '■'<  p.  ni  .  May 
|o,  by  James  Knox  Taylor.  SuiierMsing  \re  i 
tcct.  Treasury  Department.  W.-isIiinglDii  i) 
C,  for  the  construction  of  the  U.  S,  I'nsi  i  )f- 
\K-e.  Court  House  and  Custom  llim-e  al 
Richmond,  Va. 

•■(•Bids  will  be  received  until  3  p.  in..  .May 
8,  by  James  Knox  'Taylnr.  Supervising  M.''i- 
tect."  Treasury  Department,  W,-ishingtoii.  D. 
C.  for  the  installaiinn  of  conduit  and  wiring 
and  lighting  system  in  the  reconstruction  of 
the  U.  S.  Post  Office.  Court  House  and  Cus- 
tom  House  Building  :it  Richmond,  Va. 

«^Rids  will  be  received  until  11  a.  m.,  .May 
Ii,  by  R.  C.  Hollyday.  Chief,  Bureau  of  'i'.irds 
&•    Docks.    Navy    Department,    Washington.    D. 


C,  for  repairs  to  slips  for  torpedo  vessels  at 
the  U.  S.  Navy  yard,  Norfolk,  Va. 

Bids  as  follows  were  received  March  :!0  ],y 
Maj.    R.   R.    Raymond,    U.    S.    Engineer.    Wil 
mington,    Del,    for    dredging    Cat    River     .iiiil 
Boguc     Bay.     Va. :     Miner    Engineering     I'o.. 
Washington.    D.    C.    15%    per    cii.    yd.,    place 
measurement:    River   &   Harbor    Improvement 
Co.,  Philadelphia,   Pa..  16.8  cts.:  McLean  Con- 
tracting Co..   Baltimore,   Md..   27   ct-.  ;    \\  .    II 
iM-ench,  Norfolk,  Va.,  35  cts.:  RickanN  Dmlg 
ing   Co..    Philadelphia.    Pa,.   21    cts. 

Washington. 

•J-Bids  will  be  received  until  II  ,i  ni,,  .\la\  H. 
by  R.  C.  Hollyday,  Chief  of  Bureau  of  VanU 
and    Docks,    Navy    Department.    Washingteui, 

D.  C.  for  a  dry  kiln  at  the  U,  S,  navy  yard, 
Puget  Sound,  Wash. 

West  Virginia. 

•{•Bids  will  be  received  until  11  a.  m.,  May 
II,  liy  Maj.  F.  W.  Altstaetter,  U.  S.  Engineer, 
Wheeling,  W.  Va.,  for  erecting  one  lock  house 
and  two  outbuildings  on  Little  Kanawha 
River,  W.  Va. 

4»Bids  will  be  received  until    11    :i.  m.   M:iy 

10.  by  Maj.  E.  W.  Altstaetter,  U.  S,  T'.ngiiuer, 
Wheeling,  W.  Va.,  for  constructing  lock  and 
daiu  No.  14,  Ohio  River,  at  Woodland,  W.  Va. 

•{•Bids  will  be  received  until  3  p.  m..  May 
HI.  by  James  Knox  Taylor,  Supervising  Archi- 
tect. Treasury  Departinent,  Washington.  D. 
C.  for  the  extension,  remodeling,  etc,  includ- 
ing plumbing,  gas  piping,  electric  conduits  and 
wiring  of  the  U.  S.  Post  Office  and  Court 
liouse  at  Charleston,  W.  Va. 

•{•Bids  will  be  received  until  11  a,  m,.  April 
20,  by  Board  of  Hardy  County  Commissioners, 
Moorefield,  W.  Va..  for  the  erection  and  com- 
pletion of  a  new  court  house.  Plans  and 
specifications  prepared  by  Milburn,  Heister  & 
Co.,  Washington.  D.  C.  Each  bid  must  be  ac- 
companied by  a  certified  check  tor  $1,000  C, 
B,  Welton  is  Clerk  of  the  County  Court, 

®Bids  were  opened  .April  13  by  tMaj,  T".  \\  . 
.Alstatter,  U.  S.  Engineer,  Wheeling.  W.  Va., 
for  :W,000   cu.   yds.   of   dredging  at    l^am    No. 

11.  Ohio  River,  the  contract  being  awarded 
to  the  Monongahela  &  Western  Dredging  Co., 
ritt-biirg.    Pa,.   ;it   30   cts.   per   cu.    yd. 

Wisconsin, 

The  city  of  Spooner,  Wis.,  ha.,  purchased 
a  40-acre  tract  and  made  surveys  tor  the  es- 
tablishment of  a  power  dam  on  the  .\'ame- 
kagon  River.  'The  dam  will  be  30  ft.  high 
and  100  ft.  wide  and  will  develop  1.5oo  h.p. 
to  be  used  for  city  lighting  ;ind  i5ir  i)nwer 
purposes. 

Canada, 

•{•Bids  will  be  received  until  4  p,  m  ,  .\pnl 
25,  bv  R.  C.  Des  Rochers,  Secy.,  Dep:irtment 
of  Public  Works,  Ottawa,  Out.,  for  dredging 
in  the  province  of  Ontario  at  the  foil  i  wing 
places:  Big  Creek,  Big  Island,  Echo  B.iy, 
Kincardine.  Port  Elgin.  Kingsville.  I'eiietan- 
guisbene.  River  Thames.  Sail  1'.  mit 
I  l'res(|u'lle)    and    Wiarton. 

•{•Bids  will  be  received  until  noon.  .May  1, 
by  John  Bowes.  Secy.-Treas..  Box  b^.  Kam- 
sack,  Sask..  for  the  erection  of  an  :idili;ion  to 
the   school  building. 

•{•Bids  will  be  received  until  •!  a  in  .  May 
1.  by  M.  Peterson.  Secy..  Board  of  t5,iiirol, 
Winnipeg.  Man.,  for  furnishing  f.  o  b  cars  to 
Winnipeg  ornamental  lighting  siainTirtK. 

'•)McGillivray  &  O'TooIc,  Ottawa.  Om,.  have 
been  awarded  the  contract  for  the  coiistrnc- 
lion  of  the  Plaza  Laurier  at  Ottaw:i  by  the 
Canadian  Government.  The  weirk  embraces 
the  filling  in  of  the  space  Ijetwceii  Sa]iprrv  .mil 
Dnfferin  bridges,  over  the  canal,  ami  llie  ii.ir- 
iKil  rebuilding  of  the  bridge-.  'The  roiitr:ict 
.imoimts  to  about  S235.000. 

The  Canadian  Government  ami  the  Harbor 
Commissioners  of  Montreal.  Que,,  have  en- 
tered into  a  contract  with  \'icker-'  Sons  iS: 
Maxim  of  England  for  a  floating  drxdock  to 
be  T)uilt  at  Montreal.  The  contr.ict  provides 
for  the  construction  and  operation  of  a  Moat- 
ing drydock  with  a  lifting  c,:ipacil\-  nt  27.000 
tons,  the  establishment  of  a  shiii-re|)airing 
plant  and  .a  mill  for  the  production  ot  -teel 
railwav   ties.      'The  contract   .stipulates   il::n    the 


•{•  indicates  work  now  open  for  bids.      ®  indicates  a  contract  let  recently. 
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dock  is  to  be  placed  in  a  basin  at  the  mouth 
of  Molson's  Creek,  at  the  east  end  of  the 
harbor,  and  the  site  of  the  proposed  works 
will  be  a  piece  of  land  36  acres  in  extent  to 
be  reclaimed  from  the  river  shore  by  tlie  Har- 
bor Commissioners  of  Montreal.  The  floating 
dock  is  to  be  completed  and  installed  by  May, 
1912.  by  which  time  tlie  basin  will  be  readv 
for  its  reception. 

A  charter  has  been  granted  a  company  with 
a  capital  of  $10,000,000  for  a  shipbuilding  plant 
on  Sydney  Harbor.  Sir  Henrys  Pellatt  of  To- 
ronto, Lieut.-Governor  T.  M.  Gitason,  Chas. 
Ellis  of  Clyde  Bank.  Scotland;  Alex.  Oracle 
of  the  Fairfield  Shipbuilding  Co.  and  A.  Cross 
of  Sydiiey  are  the  incorporators.  The'  com- 
pany will  carry  on  business  under  the  name 
of  the  British-Canadian  Shipbuilding  &  Dock 
Co. 

The  following  appropriations  have  been 
made  by  the  Canadian  Government  for  niain- 
tenaiice  and  improvement  of  harbors,  canals 
and  inland  waterways  and  for  other  purposes 
in  connection  with  the  facilitating  of  commer- 
cial traffic  on  the  great  lakes  and  connecting 
waters.  River  and  harbor  improvements,  in- 
cluding additional  dredging  at  Port  Arthur 
and  Fort  William,  $267,422.27.  For  contin- 
uing improvements  at  Victoria  hartjor,  $111,- 
300.  For  additional  dredging  in  Ontario  and 
Quebec  provinces.  $55,492.87.  To  compen- 
sate M,  Barret,  harbor  master  at  Amherst- 
burg.  for  lifting  buovs  during  the  season  of 
1910-1911,  $400.  Extending  north  mooring 
pier  at  upper  entrance  to  canal,  Sault  Ste. 
Marie.  $32,000.  Welland  canal  improvements 
at  Port  Colborne.  S1S9.000.  To  widen  Wel- 
land canal  near  Welland,  $5,000.  For  rebuild- 
ing north  entrance  pier  upper  entrance  of  the 
canal  at  Sault  Ste.  Marie,  $28,000.  For  a 
tug  and  improvement  of  canal  at  Sault  Ste. 
Marie.  $24,000.  Heavy  repairs,  Welland  canal, 
$20,000:  bridge  at  Jane  St.,  Welland,  $2,500. 
Stone  protection  to  Welland  canal  banks,  $10,- 
000.  Harbor  and  river  improvements.  Port 
.Arthur  and  Fort  William,  $108,333.33.  Im- 
provements at  BjTig  Inlet,  $3,500.  To  repair 
and  reconstruct  superstructure  on  east  pier  at 
north  end,  Cobourg.  $1,000.  Extension  of 
wharf  at  Colchester.  $2,666.66.  Protection  of 
east  bank  of  Detroit  River  in  Maiden  town- 
ship, $666.67.  Harbor  improvements,  Goder- 
ich.  $29,166.66.  Renewing  wharves  at  King- 
ston, $2,500.  Harbor  improvements,  Hamil- 
ton, $8..333.34.  Wharf  on  Michipicoten  River, 
Lake  Superior,  $3,166.66.  Harbor  improve- 
ments, including  repairing  of  sheet  piling  on 
west  side  of  harbor,  Owen  Sound,  $1,000.  Im- 
provement to  harbor  works.  Port  Burwell, 
$8,333.34.  Repairs  to  piers  at  Port  Hope, 
$8.33.33.  Harbor  improvements  at  Port  Stan- 
lev,  $10,000.  Harbor  improvements  at  Ron- 
deau, $15,833.34.  Extension  of  wharf,  Sault 
Ste.  Marie,  $1,666.66.  Toronto  harbor  im- 
provements, $25,833.33.  Extension  of  break- 
water pier,  at  Wiarton.  $2.398..34.  To  pro- 
vide for  breaking  ice  in  Thunder  Bay  and 
Lake  Superior  and  other  points,  deemed  ad- 
visable for  the  good  of  navigation,  $.33,3.33..33. 
Charter  of  steamers  for  Lime  Kiln  crossing. 
Detroit  River,  to  be  employed  keeping  the 
channel  open,  $8,333.33. 


TRADE   NOTES. 

The  officers  of  the  Wisconsin  State  Automo- 
bile Association  have  accepted  the  offer  of  the 
J.  I.  Case  Threshing  Machine  Co..  of  Racine. 
Wis.,  and  will  use  a  Case  touriner  car  during 
the  annual  state  reliability  run  next  July  for 
the  technical   committee. 

Charles  T.  Topping,  representing  the  Chicago 
Concrete  Machinery  Co.  in  Pittsburg  territory. 
has  opened  an  office  in  the  Bessemer  BIdg.. 
Pittsburg.  He  will  handle  Chicago  mixers. 
Smith  hand  mixers.  Sterling  wheelbarrows,  con- 
crete cars,  elevators,  contractors'  equipment  and 
supplies. 

The  Blaw  Collapsible  Steel  Centering  Co., 
Westinghouse  Bldg..  Pittsburg,  Pa.,  announces 
the  removal  of  its  eastern  sales  office  from  the 
present  location  in  the  Park  Row  Bldg.,  New 
York,  to  more  commodious  quarters  in  the  City 
Investing  Bldg.,  165  Broadway,  New  York.  This 
change  is  in  effect  May  1st.  The  western  sales 
office  of  the  company  will  be  located  at  1008 
Ashland    Blk.,    Chicago,    111. 


Atnuiig  the  contracts  awarded  to  the  MacAr- 
thur  Concrete  Pile  Foundation  Co.,  of  11  Pine 
St..  New  York,  arc  the  pedestal  pile  founda- 
tions for  the  reinforced  concrete  viaduct  on 
Seattle  boulevard,  between  Fourth  and  Fifth 
.\ves.,  Seattle.  Wash.,  forming  a  part  of  the 
work  being  done  on  the  new  terminal  of  the 
Oregon  &  Washington  R.  R.  Co.,  Grant  Smith 
&  Co.  being  the  general  contractors. 

The  Sullivan  Machinery  Co..  Chicago,  111.,  has 
established  an  ofllce  at  Salisbury  House,  London, 
13.  C.  England,  which  will  in  future  have  gen- 
eral charge  of  its  business  in  England  and  on 
the  Continent  of  Europe.  Mr.  Howard  T.  Walsh, 
for  several  years  Pacific  Coast  manager  at  San 
Fi-anclsco.  Is  In  charge  of  this  new  office,  and 
he  has  associated  with  him  Mr.  Arthur  F.  Beld- 
Ing.  who  has  been  with  the  Joplin  office  for  some 
time  past. 

The  Buffalo  Forge  Co.,  Buffalo,  N.  Y.,  has 
recently  closed  a  contract  with  the  Anheuser- 
Busch  Brewing  Association,  St.  Louis,  for  an 
equipment  of  Buffalo  down  draft  forges  wilh  the 
necessary  fans  and  motors.  Among  other  re- 
cent orders  for  similar  equipment  are  the  Wey- 
her  Wagon  Works,  Wausau,  Wis.;  Bradley 
Polytechnic  Institute,  Peoria,  III.;  Shaw  Univer- 
sity, Raleigh,  N.  C. ;  N.  C.  Palmer  &  Singer 
Mfg.  Co.,  New  York  City,  and  Fait  Automobile 
Co.,   Poughkeepsie,   N.   Y. 

Owing  to  the  remarkable  growth  in  its  all 
steel  furniture  and  herringbone  metal  lath  busi- 
ness, the  General  Fireproofing  Co.  at  Youngs- 
town.  O.,  announce  the  sale  of  its  entire  bar 
and  fabricated  beam  reinforcement  business  to 
the  General  Reinforcement  Co.  of  Youngstown. 
O.  This  move  has  been  made  to  gain  neces- 
sary additional  manufacturing  facilities  which 
will  permit  of  their  specializing  along  the  met- 
al lath  and  furniture  lines. 

The  Erie  &  Western  Transportation  Co..  Buf- 
falo, N.  Y..  placed  a  contract  for  the  installation 
of  a  ventilating  system  in  the  Anchor  Line 
steamer  "Tionesta"  previous  to  the  1910  season. 
This  system  was  for  the  ventilation  of  the  inside 
staterooms  and  proved  very  satisfactory.  Orders 
have  recently  been  placed  with  the  same  con- 
tractors, the  Buffalo  Forge  Co..  Buffalo,  N.  Y., 
for  similar  installations  in  the  Anchor  line  boats 
"Juniata"  and  "Octarara"  to  be  completed  by 
the  opening  of  navigation. 

The  Cyclone  Drill  Co.,  of  Orrville,  O..  reports 
a  splendid  supply  of  orders  on  hand  at  the 
close  of  March,  which  is  unusual  at  that  season 
of  the  year.  Orders  for  more  than  25  complete 
outfits  have  been  booked,  among  the  largest 
being  seven  electric  traction  blast  hole  drills 
for  the  Dolese  &  Shepard  Co.,  of  Chicago.  Other 
outfits  are  being  furnished  for  the  following  con- 
cerns: Cornwall  Ore  Bank  Co.,  Cornwall,  Pa.; 
Hydraulic-Press  Brick  Co.,  Cleveland.  O  ; 
Knickerbocker  Portland  Cement  Co.,  Hudson, 
N.  Y. ;  Prentiss  Tool  &  Supply  Co..  New  York 
City.  The  company  report  a  large  number  of 
inquiries,  especially  from  limestone  producers 
and  railroad  contractors. 

Six  years  ago  the  J.  I.  Case  Threshing  Ma- 
chine Co.  put  on  the  market  their  power  steered 
10-ton  steam  road  roller.  This  year  the  com- 
pany decided  to  put  forth  a  line  almost  complete 
for  road  building.  In  addition  to  the  road  roller 
and  road  sprinkling  wagon,  thev  have  been 
selling,  they  have  added  recently  the  Perfection 
graders  and  drags,  rock  crushers,  rotary  stone 
screens,  rooters,  road  scrapers,  railroad  and 
township  plows  and  the  Troy  line  of  bottom 
dump  wagons  and  boxes,  also  the  Trov  revers- 
ible bottom  dump  wagons  and  Case  municipal 
tractors,  especially  constructed  for  use  on  any 
kind  of  paved  streets,  and  Case  contractors' 
hauling  engines,  which  complete  the  line. 

The  Buffalo  Forge  Co.,  Buffalo,  N.  Y.,  reports 
receipt  of  a  contract  from  the  Hazel-Atlas  Co.. 
of  Wheeling.  W.  'Va.,  for  the  installation  of  one 
of  its  natural  gas  heating  systems.  This  system 
consists  of  a  motor  driven  fan  with  air  distrib- 
uting ducts  and  a  natural  gas  heater  with 
specially  designed  and  mining  chamber  in  which 
the  products  of  combustion  are  consumed.  A 
moderate  temperature  is  maintained  in  the  heat- 
ing chamber,  with  a  resulting  increase  in  dura- 
bility. This  system,  which  uses  the  gas  fuel  di- 
rect without  an  intermediary  boiler,  has  proven 
very  efficient  and  a  number  of  installations  have 
been  made  in  the  natural  gas  section  of  Penn- 
sylvania and  West  Virginia,  including  some  re- 
peat orders. 

Among  the  prominent  lines  represented  by 
Harold  L.  Bond  Co.  as  agents  in  New  England 
and  New  York  through  their  stores  in  Boston 
and  New  York  City  is  the  Marsh-Capron  line  of 
concrete  mixers.  This  line  of  machinery  has 
taken  a  prominent  place  in  the  concrete  mixer 
field  owing  to  its  improved  design,  careful  con- 
struction and  economy  in  operation.  Included 
in  the  line  are  the  rail-track  (non-tilting)  mixer 
and  the  tilting  mixer,  which  is  simplicity  itself, 
owing  to  the  few  parts  of  which  it  is  composed. 
These  mixers  will  be  carried  in  stock  in  Boston 
and  New  York  in  various  sizes  of  regular  equip- 
ment and  the  manufacturers  are  prepared  to  fill 
orders  for  special  equipment  with  promptness 
and  facility. 

Following  the  announcement  made  recently 
that  extensive  improvements  would  be  made 
at  the  industrial  city  of  Koppel,  Pa.,  where 
is  located,  the  American  plant  of  the  Orenstein- 
Arthur  Koppel  Co.,  the  trade  has  been  advised 
that    the   contract    for   the   ■work   has    been    let 


to  the  Nieola  Building  Co.,  of  Pittsburg  Prep- 
arations are  already  being  made  for  the  work 
wlileh  will  begin  as  soon  as  the  weather  per- 
mits. The  plans  include  new  buildings,  a  num- 
ber of  additions  and  various  Improvements 
which  will  make  the  plant  the  largest  owned  by 
these  well  known  manufacturers  of  portable  and 
Industrial  railways.  Although  the  plant  at  Kep- 
pel.  Pa.,  Is  already  of  large  proportions  and 
turns  out  a  big  tonnage  of  railway  material, 
VIZ..  contractor,  quarry,  brick  and  mine  cars 
switches,  turntables,  rails,  etc.,  it  was  found 
necessary  to  double  the  capacity  to  take  care 
of  all  the  orders. 

The  John  W.  Rapp  Co.  and  the  J.  F.  Blanchard 
Co.,  both  manufacturers  of  hollow  metal  an! 
metal  covered  doors,  windows  and  trim,  have 
combined  under  the  name  of  the  United  States 
Metal  Products  Co.,  and  have  established  general 
offices  and  show  rooms  at  203-205  West  Fortieth 
street.  New  York.  The  officers  are:  John  W. 
Rapp,  president;  H.  C.  Ran.iall.  C.  .1.  Hale  and  A. 
J.  Connell,  vice-presidents;  E.  B.  Wire,  treas- 
urer, and  C.  A.  Leonard,  secretary.  The  fac- 
tory of  the  John  W.  Rapp  Co.,  College  Point,  L. 
t.,  covering  seven  acres,  will  be  continued  under 
the  combined  management  and  the  main  offices 
on  West  Fortieth  street.  New  York,  will  be  de- 
voted to  sales  offices  and  show  room.  The  com- 
pany has  plans  under  way  for  the  erection  of 
an  addition  to  the  Rapp  plant  at  College  Point, 
L.  I.  The  plans  include  the  erection  of  a  shop. 
250x600  feet,  with  saw  tooth  roof,  a  dock  75x600 
feet,  and  an  employes'  bath  house  50x60  feet. 

In  order  to  make  prompt  delivery  of  concrete 
mixers,  the  Standard  Scale  &  Supply  Co..  of 
Chicago,  recently  used  a  new  method  of  handling 
one  of  its  Eclipse  mixers.  A  customer  at  Gary. 
Ind.,  had  a  breakdown  on  a  tilting  mixer  and  it 
was  necessary  to  have  another  machine  on  the 
job  the  next  morning.  Tlie  subject  was  taken  up 
with  the  railroad  company  and  the  latter  could 
not  guarantee  delivery  by  freight.  The  mixer. 
which  was  mounted  on  trucks  and  equipped  with 
gasoline  engine,  was  too  large  to  conveniently 
load  in  express  cars,  so  an  automobile  moving 
van  was  secured  and  the  complete  mounted  out- 
fit loaded  on  this  van  at  6  o'clock  in  the  evening 
and  the  next  morning  at  S  o'clock  it  was  deliv- 
ered at  Gary,  Ind.,  about  thirty  miles  from  Chi- 
cago, complete  and  ready  for  operation.  The 
mixer  referred  to  has  a  capacity  of  about  100 
yards  per  day  and  because  of  its  simple  con- 
struction it  was  possible  to  load  the  complete 
outfit  without  taking  it  apart,  and  the  machine 
being  of  moderate  weight,  enabled  the  automo- 
bile to  handle  it  without  any  difficulty  even  on 
the  country  roads. 

Details  of  the  organization  of  the  Saurer  Mo- 
tor Co.,  which  is  headed  by  a  number  of  New 
York  capitalists  who  have  acquired  the  Ameri- 
can rights  on  the  Saurer  motor  truck,  from 
Adolph  Saurer,  Arbon,  Switzerland,  were  per- 
fected recently  at  a  meeting  held  in  the  new 
company's  headquarters,  30  Church  St.,  New 
York.  The  new  company  is  incorporated  under 
the  laws  of  New  Jersey  and  capitalized  at  $1,- 
600,000,  of  which  $600,000  is  preferred  and  the 
balance  common  stock.  The  entire  amount  is 
paid  up,  and  the  company  will  immediately  be- 
gin to  manufacture  three,  five  and  seven-ton 
Saurer  trucks  at  its  plant  at  Plainfield,  N.  J- 
C.  Philip  Coleman,  formerly  vice-president,  sec- 
retary and  treasurer  of  the  Singer  Sewing  Ma- 
chine Co.,  is  president;  Frank  S.  Richardson, 
treasurer,  and  Vernon  Munroe,  secretary.  The 
board  of  directors  is  headed  by  William  D.  Sar 
gent,  president  of  the  Reading  Steel  Casting 
Co.,  and  includes  a  number  of  prominent  New 
Yorkers,  among  whom  are  Frederick  H.  Eaton, 
president  of  the  American  Car  &  Foundry  Co.; 
Charles  H.  Sabin,  vice-president  the  Guaranty 
Trust  Co.;  Otis  H.  Cutler,  president  the  Ameri- 
can Brake  Shoe  &  Foundry  Co.;  W.  G.  Pearce, 
vice-president  of  the  same  company;  Benjamin 
Strong,  Jr..  vice-president  the  Bankers  Trust 
Co.;  Arthur  H.  Lockett,  of  Pomroy  Brothers, 
bankers;  Hunter  Marston,  of  Blair  &  Co.,  bank- 
ers, and  George  B.  Case,  of  White  &  Case,  at- 
torneys. 


"The  Book  is  to  be  Commended" 

— Engineering  NeT.ts. 

This,  we  believe,  will  also  be  the  verdict  oi  all 
who  study  "Cost  Keeping  and  Management 
Engineering"  by  Halbert  P.  Gillette  and  Richard 
T.  Dana.  Many  young  engineers  will  find  that  a 
knowledge  of  the  principles  of  cost  keeping  will 
enable  them  to  secure  a  position  with  contracting 
ilrms,  for  contractors  are  more  than  ever  alive  to 
the  advantages  derived  from  an  accurate 
knowledge  of  unit  costs.  But,  whether  an 
ei;g;ueer  expects  to  be  employed  to  keep  costs,  or 
nor.  he  should  know  how  to  keep  them.  It  is  now 
the  common  practice  for  railway  engineers  and 
others  to  record  costs  of  work  done  by  the  con- 
tractors, so  as  to  insure  accurate  estimates  o£ 
efists  of  similar  work  that  may  l>e  done  in  the 
future.  There  is  not  an  engineer,  therefore,  who 
should  not  secure  a  copy  of  this  book.  It  con- 
t.iins  360  pages  (6x9  ins.)  and  its  price  is  J3.50  net. 
postpaid.    Order  direct. 

The    Myron    C.  Clark    Publishing   Co. 

355  Dearborn  Street,    Chicago 


•J*  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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PAVING. 

The  Council  of  the  City  of  Fulton.  Mo., 
will  receive  bids  until  8  o'clock,  Thurs- 
day, May  4,  1911,  for  9,000  yards  ot  brick 
paving-  with  an  asphalt  filler,  12,000  yards 
of  macadam  with  a  binder  and  10,000  feet 
of  concrete  curb.  Plans  and  specifica- 
tions may  be  seen  at  the  office  of  the 
City  Engineer.  Copies  of  specifications 
will  be  sent  on  request. 

P.  D.  THURMOND, 
City  Engineer. 

SEWAGE   DISPOSAL  WORKS. 

Batavia,   N.   T. 

Sealed  proposals  will  be  received  at  the 
office  of  the  Batavia  Sewer  Commission 
until  10  o'clock  a.  m.  on  the  15th  day 
of  May.  1911,  for  furnishing  materials  and 
doing  all  work  as  specified  for  the  con- 
struction of  preliminary  settling  tanks  of 
the  Imhoff  type,  sprinkling  fllterers  and 
sludge  drying  beds,  including  necessary 
fittings  and  appurtenances. 

Plans  and  specifications  may  be  seen  at 
the  office  of.Hering  &  Fuller,  Consulting 
Engineers,  170  Broadway,  New  York  City. 
The  plans  may  be  seen  and  specifications 
and  forms  of  proposal  obtained  from 
Charles  Hoopes.  Resident  Engineer,  at  the 
office  of  the  Sewer  Commission  in  Ba- 
tavia, N.   T. 

A  full  set  of  blue  prints  and  specifica- 
tions, including  bidding  sheets,  will  be 
forwarded  to  any  applicant,  express  pre- 
paid, upon  receipt  of  a  deposit  of  $5.00, 
which  win  be  returned  tipon  the  return  of 
the  blue  prints  in  good  condition.  Each 
bid  must  be  accompanied  by  a  certified 
check  on  a  solvent  bank  for  5  per  cent  of 
the  amount  of  bid. 

The  Board  of  Sewer  Commissioners  of 
the  Village  of  Batavia  reserves  the  right 
to  reject  any  and  all  bids,  to  waive  any 
informality  in  the  bids  received  and  to 
accept  any  of  which  it  deems  to  be  most 
favorable  to  the  Village  of  Batavia.  Un- 
balanced bids  will  be  rejected  without 
consideration. 

K.    B.    MATHES, 
Chairman  Board  of  Sewer  Commission. 
Attest:  JOHN  H.  WOOD, 

Clerk,  Board  of  Sewer  Commission. 


DRAINAGE. 

Bids  will  be  received  until  10  a.  m..  May 
2,  by  the  Drainage  Commissioners  of  Dis- 
trict No.  5,  of  the  town  of  Honey  Point, 
Macoupin  County,  III.,  for  constructing  an 
open  ditch  requiring  2,400  cu.  yds.  of  ex- 
cavation and  tile  drains  requiring  25,353 
ft.  of  6-in.  to  24-in.  tile.  The  Morse-War- 
ren Engineering  Co.,  Engineers,  Carlin- 
ville.   111. 


STEAM  BOILER. 

Mankato,  Minn. 

Sealed  proposals  will  be  received  by  the 
Council  in  and  for  the  corporation  of  the 
City  of  Mankato,  Minn.,  until  10  a.  m.. 
May  1,  1911,  for  removing  old  boiler  and 
famishing  and  installing  a  new  boiler  at 
the  pumping  station,  13j  hp.,  150-lb.  pres- 
sure. 

Bids  will  be  received  on  both  internally 
fired  and  horizontal  tubular,  according  to 
specifications  of  the  Travelers'  Indemnity 
Co.  of  Hartford,  Conn.,  which  specifica- 
tions are  now  on  file  in  the  office  of  the 
City  Clerk. 

A    certified    check    for    10    per   cent    re- 
quired.    The  city  reserves  the  right  to  re- 
ject any  or  all  bids.     Address  all  bids  to 
A.    H.    SCHERER, 

City   Clerk. 


IRRIGATION,    DRAINAGE,    LEV- 
EES  AND    CANALS. 

The  contract  for  the  construction  of  the 
main  coal  and  laterals  of  Drainage 
District  No.  3,  Carroll  County,  Mo.,  will 
be  let  at  public  outcry,  by  the  Engineer, 
in  the  City  of  Carrollton,  Mo.,  on  the  15th 
day  of  May,  1911.  Nature  ot  work,  cutting 
bends  and  straightening  water  course.  Bot- 
tom width  main  canal,  40-50  and  60  ft.; 
laterals,  12  to  20  ft.;  side  slopes.  1-1;  cut- 
ting, 12  to  IS  ft.  deep;  1,710,000  cu.  yds.  in 
main  canal  and  285,000  cu.  yds.  in  lat- 
erals. For  full  information  address  Brooks 
&  Jacoby,  Civil  Engineers.  515  Shukert 
Bldg..  Kansas  City,  Mo. 


THE  SANITARY  DISTRICT  OF 
CHICAGO. 

DREDGING  CHICAGO  RIVER. 
Sealed  proposals  for  the  excavation  of 
certain  premises  adjacent  to  the  Chicago 
River  between  Jackson  street  and  Four- 
teenth street  will  be  received  by  the  Clerk 
of  the  Sanitary  District  of  Chicago,  Room 
150O.  American  Trust  building.  Chicago, 
111.,  until  12  m.,  standard  time,  on  Thurs- 
day, May  4,  1911,  and  will  be  publicly 
opened  by  the  Board  of  Trustees  of  said 
District  on  that  day. 

Plans  and  specifications  and  forms  fur 
bids  may  be  obtained  at  the  office  of  the 
Sanitary  District. 

The  said  Board  of  Trustees  reserves  the 
right  to  reject  any  or  all  bids. 

THE    SANITARY    DISTRICT    OF   CHI- 
CAGO, 

By   Thomas   A.    Smyth. 
President  of  its  Board  of  Trustees. 
Attest:   L.   J.   BRY.AN, 

Clerk. 
Attest:   I.   J.   BRYAN, 


SEWERS. 

Reedsburg,  Wis.,  April  14.  1911. 

Sealed  proposals  for  the  construction  ol 
trunk  sewers  along  tile  Fz-anklyn  Street 
Sewer  District,  City  of  Reedsburg,  Wis., 
will  be  received  at  the  City  Clerk's  of- 
fice, Reedsburg,  Wis.,  until  5  p.  m..  May 
17,  1911. 

The  work  consists  of  1,650  lin.  ft.  30-in. 
pipe,  1,200  lin.  ft.  27-in.  pipe.  1,410  lin.  ft. 
iS-in.  pipe,  the  trenches  varying  from  8 
to  20  ft.  in  depth,  with  10  manholes  and 
22  catch  basins. 

Plans,  specifications  and  proposal  forms 
are  on  file  at  the  City  Clerk's  office.  A 
certified  check  of  5  per  cent  of  the  amount 
of  the  bid  must  accompany  the  bid  and 
the  right  is  reserved  to  reject  any  and 
all  bids. 

By  order  of  the  City  Council. 

A.  H.  HUEBING, 

City   Clerk. 

BRICK   PAVING. 

OFFICE  OF  THE  COMMISSIONERS, 
Portage  County.  Ravenna,  Ohio, 

March  28,  1911. 
Sealed  proposals  will  be  received  at  the 
Office  of  the  Commissioners  of  Portage 
County,  Ohio,  until  12  o'clock,  noon.  May 
1,  1911.  for  the  grading  and  paving  with 
brick  2.12  miles  of  road  in  Ravenna  and 
Slialersville  Township,  said  County,  under 
the  provisions  of  "The  Dodge  Act"  so- 
called. 

Specifications,   plans  and  profiles  are  on 
file   in  the  Office  of  the  County  Surveyor 
in   Ravenna,   Ohio. 
Certified   check,   $1,000.00. 
The  Commissioners  reserve  the  right  to 
reject  any  and  all  bids. 

W.   J.   DODGE, 
County  Auditor. 


GRADING. 

Bessemer,  Mich.,  April  4,  1911. 

Sealed  proposals  will  be  received  by  the 
Board  of  County  Road  Commissioners  of 
Gogebic  County,  at  their  office  at  Besse- 
mer, Mich.,  until  noon  of  Saturday.  April 
22,  1911,  for  the  grading  of  about  ll'/i . 
miles  of  road  between  Wakefield  and 
Dunham.  Specifications,  plans  and  pro- 
files are  on  file  at  the  engineer's  office  in 
the  county  building. 

Each  bid  must  be  accompanied  by  a 
certified  check  for  one  hundred  dollars 
($100.00),  which  check  will  be  forfeited  to 
said  Board  of  County  Road  Commission- 
ers in  case  the  successful  bidder  shall  fail 
to  furnish  satisfactory  bond  and  enter  the 
proposed  contract  within  five  (5)  days 
from  the  date  of  notification  of  the  award. 

The  Board  of  County  Commissioners  re- 
serves the  right  to  reject  any  or  all  bids. 
G.  S.  BARBER,  Chairman. 

H.   A.   HARPER,   Engineer. 
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F.  STARY  &  SONS,     Cedar  Rapids.  Iowa 


Pipe  Couplings  For  Sale 

All  sizes  of  new  Wrought,  Iron  Pipe  Couplings 
freshly  taken  off  new  pipe,  all  sizes  up  to  12" 
in  diameter.  Exceptionally  low  prices.  Ship- 
ment can  be  made  promptly. 

BROOKLYN  COUPLING  CO. 
152  South  Street  New  York  City 


Steel  Sheet  Piling 

FOR  SALE  CHEAP 

2.880  lineal  feet  Lackawanna. 
32  ft.  lengths.  First  class  con- 
dition. Ready  for  shipment. 
East  St.  Louis,  111. 

Address  Contractor,  EngineeriDg-Contracling 

537  So.  Dearborn  Street.  Chiogo.  III. 


p/^D  C  A  I  E*  For  Imnu-diate  Deliverv 
r  KJI\.  0>\Lii:i  — Ooe  25  Hone  Power  Ad- 
vance Traction  Engine  and  Ooe  National  Elevating 
Grader.  This  outfit  lias  been  tiiorouglily  re- 
built and  repainted  and  is  in  excellent  con- 
dition. Price  for  immediate  sale,  $1,000. 
CREA1V1  CITY  EQUIPMENT  CO., 
810  Majestic  Building  Milwaukee.  Wis. 


IN  WRITING  to  our  Advertisers  for  CATALOGS  or  PRICES    Please  mention  ENGINEERING-CONTRACTING 


;6 


ENGINEERING-CONTRACTING 


\ -1.   WW.     Xu.    10 


Hand  Book  of  Cost  Data 


(New  Edition) 

by  Halbert  P.  Gillette,  M.  Am.  Soc. 
C.  E.,  Managing  Editor  Engineering- 
Contracting.  Flexible  Leather 
4^+  X  7  inches,  illustrated,  nearly 
1900  pa^es.  Price  $5.00. 


This  most  popular  engineering  book  published  in  the  last 
decade,  is  indispensable  to  every  contractor  and  engineer 
and  to  every  one  having  any  considerable  interest  in  the 
cost  of  engineei'ing  construction.  The  second  (1910)  edition 
contains  matter  the  equivalent  of  2,700  pages  of  the  first 
edition  and  thus  more  than  quadruples  its  size. 


WSTDATA 


GlU-tTTE 


Unit  costs  in  great  detail,  accompanied  by  statements  as  to  conditions,  make  the 
work  invaluable  in  estimating,  both  for  the  engineer  who  designs  and  for  the  contractor 
who  executes. 


■'There  has  been  a  vast  amount  of  labor  put 
into  the  collection  of  the  data  in  the  book  and  the 
superiority  of  the  second  over  the  first  edition  is 
verj'  evident.  For  those  who  know  how  to  use 
such  material  the  value  of  the  book  is  very 
great." — Engineering  News. 

"Five  years  ago  the  first  edition  of  this  book 
appeared  and  became  an  indispensable  reference 
for  engineers.  It  has  been  enlarged  in  the  second 
edition  fourfold***.  The  author  was  a  practicing 
engineer  and  contractor  for  nearly  20  years  before 
he  prepared  the  first  edition,  so  the  reader  may 
feel  that  the  book  is  not  the  work  of  an  office 
man." — Railway  Age  Gazette.  ^ 

"Mr.  Gillette  does  not  seem  to  have  over- 
looked a  single  item  in  the  contracting  world  where 
costs  and  time  are  factors  necessary  in  making  up 
an  estimate.  ***The  book  is  as  nearly  perfect  and 
complete  as  it  seems  possible  to  build  such  a 
work." — The  National  Builder. 


"The  fact  that  a  second  edition  of  this  work 
is  demanded  sufficiently  indicates  its  usefulness. 
***The  book  is  one  that  will  be  welcomed  by  all 
contractors  and  construction  engineers." — Mining 
and  Scientific  Press. 


"The  first  edition  was  designed  to  fill  the 
needs  of  contractors  for  itemizing  unit  costs. 
***This  edition  enlarges  the  scope  of  the  work  and 
takes  in  the  subject  of  value  to  designing  engineers, 
namely,  estimating  cost  data." — Architects'  and 
Builders'  Magazine. 


***"It  is  safe  to  say  that  on  any  question  the 
engineer  requires  information  as  to  costs,  it  may 
be  found  in  this  work." — The  Canadian  Engineer. 

"The  work  will  be  found  of  the  greatest  con- 
venience to  engineers  and  contractors  in  every 
branch  of  work." — Cement  Age. 


Descriptive  Circular  upon  Application 

The  Myron  C.  Clark  Publishing  Co. 

337  S.  Dearborn  Street,  Chicago. 
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crushing,  tearing  destruction  of  heavy  seas. 
■|"he  magnitude  of  the  surf  to  be  dealt  with  at 
times  is  impressively  illustrated  in  the  article 
which  we  publish,  and  in  a  letter  to  the  editors 
the  autlior  of  this  article  comments  further  on 
the  matter  as  follows: 


CONTENTS. 


In  over  ten  years'  experience  at  .\tlantic  City 
I  did  miles  of  slieet-piling,  sinliing  of  po-sts  for 
Ihe  boardwalk  and  bath  houses  and  piers,  all 
hy  means  of  the  water  jet,  and  naturally  durinK 
those  years  (1SS5-1S96)  I  saw  some  heavy  surf 
along  the  beach-front,  but  I  have  a  very  wliole- 
some  respect  for  the  wave  action  that,  at  times, 
occurs  at  many  of  the  reservoirs  in  this  section 
of  the  country,  upon  which  I  have  had  occasion 
to  report.  Many  of  tliese  reservoirs  are  so  sit- 
uated as  to  receive  the  effects  of  winds  that 
sweep  over  many  miles  of  flat  country,  pre- 
senting practically  no  obstruction  to  its  force. 

The  dweller  in  the  hilly  and  wooded  sections 
of  the  east  has  no  clear  conception  of  the 
power  of  the  wind  sweeping  across  miles  of 
open  prairie  to  make  heavy  seas  on  even 
small  bodies  of  water.  Reports  of  the  U.  S. 
Office  of  Experiment  Stations  show  that  with 
very  frequent  heavy  winds  waves  having  a 
height  of  3  ft.  are  created  when  the  reach  of 
water  is  only  one-fourth  to  one-half  mile. 

It  will  be  clear  from  what  has  been  said 
why  the  design  of  earth  dams  for  irrigation 
reservoirs  calls  for  provision  against  wave  ac- 
tion far  more  elaborate  in  character  than  the 
==^=^=^=^=:;^^^^^^^^^^       simple    slope    paving   that   meets   the    require- 
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an  article  published  in  our  Drainage  and  Irri-  cavation. 
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mind— not    merely    the   gradual    disintegration  1,. ■'.(19,000  cu.  vds.  of  excavation, 

of  loose  earth  slopes  by  lapping  water  but  the  The    T     C    V.nnnatta    ditch    near    Monticello. 


hid.,  is  over  13  miles  long,  ranges  from  10  to 
2')  ft.  wide  on  the  bottom  and  involves  490,000 
cu.  yds.  of  excavation. 

All  of  the  works  named  are  under  construc- 
tion, but  they  by  no  means  comprise  all  the 
large  drainage  ditches  that  are  under  con- 
struction, nor  does  any  of  them  comprise  all, 
nor  always  the  major  portion,  of  the  ditch 
work  of  the  project  of  which  it  is  a  part.  For 
example,  the  Mud  River  project  involves  497 
miles  of  ditches,  requiring  5,500,000  cu.  yds.  of 
excavation  ;  the  North  Fork  project  involves 
37%  miles  of  ditches,  requiring  2,271,000  cu. 
yds.  of  excavation ;  the  lateral  ditch  and  levee 
work  of  the  Carrol  County  project  adds 
459,000  cu.  yds.  of  excavation  to  the  volume 
given  above,  and  the  total  excavation  of  the 
Vannatta  project  is  610,000  cu.  yds.  The 
Matanniskeet  project  in  North  Carolina  calls 
for  83  miles  of  ditches,  requiring  2,700,000  cu. 
yds.  of  excavation.  As  a  matter  of  curiosity 
it  may  be  noted  that  the  five  drainage  proj- 
ects named  involve  over  13,000,000  cu.  yds.  of 
excavation. 

These  a,ggregate  yardages  of  ditch  and  levee 
indicate  plainly  the  importance  of  drainage 
work  in  the  contracting  business,  but  they  do 
not  by  themselves  indicate  its  importance  ful- 
ly. To  secure  the  benefit  of  these  ditches  the 
adjoining  land  must  in  many  cases  be  tile 
drained  The  open  ditch  work  also  often  in- 
volves bridges  and  culverts.  Frequently  too 
the  project  involves  pumping  plants  of  magni- 
tude. .Another  collateral  task  is  highway  con- 
struction. In  connection  with  the  Mud  River 
drainage  there  will  be  some  325  miles  of  high- 
way constructed   from  the  spoil  banks. 

In  conclusion  it  is  perhaps  worth  while  not- 
ing that  here  is  actual  practical  conservation 
work  being  done  by  the  people  without  gov-' 
eminent  aid  or  acclaim.  That  we  hear  so 
little  of  it  is  due  doubtless  to  the  fact  that  it  is 
prosecuted  as  a  commonplace  business  propo- 
sition and  not  as  a  moral  propaganda. 


A  Discussion  of  Contract  and  Day  La- 
bor Methods  of  Doing  Bitumin- 
ous Road  Work. 

The  methods  and  costs  of  bituminous  road 
construction  and  maintenance,  which  we  have 
summarized  in  this  and  our  two  immediately 
preceding  issues  from  the  discussion  held 
Jan.  20  and  21,  1911,  before  the  American  So- 
ciety of  Civil  Engineers,  are  among  the  most 
valuable  that  have  ever  been  published.  In  a 
future  issue  we  shall  consider  some  of  the 
reforms  which  these  records  seem  to  argue  in 
our  methods  and  practice  of  studying  and  ex- 
perimenting with  bituminous  materials  and 
ways  of  using  them.  Here  wc  propose  to  re- 
mark briefly  in  another  line  of  thought  which 
came  in  for  rather  incidental  consideration  in 
the  course  of  the  discussion.  This  is  the  rela- 
tive value  of  contract  and  day  labor  methods 
for  performing  bituminous  road  work. 

In  calling  for  opinions  on  this  point  at  the 
meeting  the  question  was  put  as  follows:  What 
is  the  relative  value  of  the  following  three 
methods  of  c:irrying  on  work:  (1)  that  in 
which  both  labor  and  material  are  furnished 
by  the  contractor:  (2)  that  in  which  the  ma- 
terial is  supplied  by  the  party  of  the  first  part, 
and  the  labor  by  the  contractor,  and  (3)  that 
in  which  both  the  labor  and  the  material  are 
supplied  by  the  party  of  the  first  part?  The 
principal  discussion  on  this  question  was  sub- 
mitted by  Mr.  Harold  Parker  of  the  Massa- 
chusetts Highway  Commission  and  Mr.  H.  B. 
Drowne,  .Assistant  Engineer,  Rhode  Island 
.State  Board  of  Public  Roads. 

It  is  plain  that  the  comparis.m  calle.l  for  is 
between  the  day  lalior  method  of  construction 
and  maintenance  and  either  of  two  well  known 
forms  of  contracting.  Method  three,  thou.gb 
rather  confusingly  worded  as  quoted  above,  is 
obviously  nothing  but  the  plain  day  labor  or 
force  account  niethoil  fainili;ir  to  everyone. 
Method  one,  it  is  equ:illy  clear,  i>  the  straight- 
forward lump  sum  contract  method.  Method 
two  dift'crs  from  metlind  one  only  in  the  fact 
that  ccrt;iin  construction  materials  are  not  fur- 
nished by  the  contractor  nor  is  he  responsible 
for  their  (|iiality  or  suitability.  Obviously  the 
comparison  called  for  is  two-fold,  first  a  com- 
pariron   of  the   merits   of  day  kibor   work  and 
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of  contract  work,  second  a  comparison  of  the 
merits  of  two  forms  of  contract  work.  Wc 
shall  give  as  briefly  as  may  be  the  remarks  of 
Messrs.  Parker  and  Drowne  and  then  com- 
ment on  them. 

Mr.   Parker's  opinion  is  fairly  summarized, 
we   think,   by   the   following  quotation : 

Fi-om  the  speaker's  experience  In  Massaehu- 
setts  and  elsewhere,  he  believes  that  work 
under  contract  should  be  done  under  either 
method  one  or  method  two.  If  method  three  Is 
contemplated  at  all.  It  should  be  when  the  con- 
ditions are  sueh  that  reasonable  bids  cannot  be 
obtained,  on  account  of  the  Inexperience  of  con- 
tractors, or  for  other  reasons.  Therefore, 
method  three  only  contemplates  a  comparison 
between  contract  and  day  labor.  In  order  to 
get  economical  work  by  day  labor,  it  Is  necessary 
that  the  party  of  tlie  first  part  shall  have  a 
constant  force  of  laborers  and  foremen  trained 
In  the  particular  kind  of  work  he  has  in  mind, 
and  constantly  employed  on  work  of  the  same 
type  or  class.  It  may  be.  and.  in  fact,  is  found, 
that  in  the  maintenance  of  certain  roads,  where 
the  conditions  under  which  a  contract  could  be 
made  are  uncertain  and  involve  unknown  costs 
which  will  not  permit  the  contractor  to  make 
a  reasonable  bid.  method  three  is  preferable. 
In  general,  the  speaker  maintains  that,  wher- 
ever possible,  method  one  (the  contractor  fur- 
nishing all  labor  and  material)  is  preferable  for 
all  construction,  except  where  reinforced  con- 
crete constitutes  a  large  proportion  of  the  work. 
Method  two.  in  which  the  contractor  supplies 
the  labor  and  the  party  of  the  first  part  the 
material,  or  a  certain  proportion  of  it.  is  prefer- 
able where  the  largest  portion  of  the  work  is 
of  reinforced  concrete,  or  is  of  an  experimental 
nature,  or  where  a  bituminous  material  of  a 
specified  kind  is  used.  Method  three,  in  which 
the  party  of  the  first  part  furnishes  both  the 
labor  and  material,  is  preferable  in  cases  where 
the  amount  and  kind  of  work  are  difficult  to 
determine,  and  where  it  is  of  such  a  nature  tliat 
the  contractors  cannot  make  intelligent  esti- 
mates  of  the  cost. 


Referring  to  method  one  Mr.  Drowne 
pointed  out  that  the  majority  of  road  con- 
tractors arc  nut  familiar  with  bituminous  road 
construction  and  therefore  generally  bid  out 
of  proportion  to  the  actual  cost  of  the  work. 
He  said  : 

When  all  road  contractors  have  become  fa- 
miliar with  bituminous  road  construction,  and 
the  engineers  are  so  well  Informed  that  they 
can  specify  a  certain  bituminous  material  and 
method  of  construction  and  know  that  tlic  re- 
sulting road  should  be  good  for  a  definite  num- 
ber of  years,  then  the  work  could  be  let  out  by 
contract,  and  fair  prices  would  probably  hr 
obtained. 

Because  this  method  allows  the  correction 
of  any  uncertainties  that  exist  in  definitely 
specifying  bituminous  material  and  also  per- 
mits changing  the  material  used  and  the 
methods  of  construction  as  desired.  Mr 
Drowne  preferred  method  two  modified  as 
follows : 

The  contracts  were  advertised  as  ordinary 
macadam,  and  bids  were  received  for  stone  In 
place  and  grading.  If  it  was  decided  after  sign- 
ing tlie  contract  that  the  work  was  to  he  of 
bituminous  construction,  the  contractor  was  in- 
formed, and  a  separate  agreement  was  d'*awn 
up  and  signed  by  both  parties.  This  agreement 
covered  the  prices  for  labor  fxu'nished.  all  al- 
lowances for  equiprnent,  etc.,  necessary  for  the 
bituminous  construction,  and  any  deductions 
that  were  to  be  made  from  the  contract  price 
for  work  to  be  done  on  labor  account  and  -li- 
ready  included  in  the  contract. 

Referring  to  method  three  or  the  dav  I.ihor 
method.  Mr.  Drowne  said: 

The  advisability  of  using  the  third  method, 
the  party  of  the  first  part  furnishing  all  ma- 
terial and  labor,  depends  to  a  gi-eat  extent  on 
conditions.  Excellent  results  ought  to  be  ob- 
tained by  having  the  work  done  by  a  gang  of 
men  trained  specially  for  the  purpose.  As  the 
party  of  the  first  part  has  also  an  unhampered 
choice    of    materials,     there    is    no    reason    why 


those  best  suited  to  the  road  could  not  be  ob- 
tained. There  is  no  doubt  (hat  maintenance 
work  and  the  application  of  a  bituminous  sur- 
face to  roads  already  constructed  could  be 
accomplished  economically  by  this  method,  as 
llicso  particular  branches  of  the  work  do  not 
require  either  large  gangs  or  much  equipment, 
and  the  rapidity  with  which  the  work  can  be 
done  allows  a  few  gangs  of  trained  men  to  cover 
.1  large  territory.  Any  large  amount  of  new 
construction  in  one  season  could  not  be  carried 
out  by  the  smaller  municipalities  and  towns. 
on  account  of  the  large  equipment  required  to 
do  the  work.  In  places  where  an  efficient  public 
works  department  is  maintained  and  in  other 
places  where  sufficient  worl<  is  contemplated 
to  warrant  an  outlay  for  the  necessary  equip- 
ment, this  method  might  be  used  to  advantage. 
The  success  of  the  third  method,  if  conditions 
warrant  its  use,  depends  to  a  large  extent  on 
the  efficiency  of  the  corps  of  laborers  and  fore- 
men employed  by  the  party  of  the  first  part. 
Politics  creep  in  on  most  public  work,  so  that 
oftentimes  many  incompetent  men  are  employed, 
and,  although  civil  service  remedies  this  evil, 
it  is  almost  impossible  to  eliminate  it  entirely. 
Many  instances  might  be  cited  where  the  labor 
cost  in  doing  the  work  by  this  method  is  as 
cheap  or  cheaper  than  if  the  work  was  done  by 
contract,  and  still,  as  a  general  rule,  the  oppo- 
site is  true. 

Summarizing,  the  conclusions  apparently 
arc  that  while  the  day  labor  method  may  prof- 
itably be  employed  for  minor  maintenance 
work  it  is  preferable  to  do  construction  and 
heavy  repairs  by  contract.  As  between  the 
Iwo  methods  of  contract  work,  the  first  or 
straightforward  contracting  is  preferable  when 
the  contractor  is  experienced  and  where  the 
engineer  can  definitely  specify  materials  and 
methods,  but  the  second  method  works  better 
in  the  present  experimental  stage  of  bitumi- 
nous road  work  where  the  contractor  is  un- 
acquainted with  costs  and  the  engineer  is  un- 
certain of  the  exact  behavior  of  the  new  ma- 
terials and  processes. 
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Adaptation  of  Concrete  to  Long  Span 
Bridges.* 

For  the  longer  concrete  arches,  especially 
those  in  which  the  span  exceeds  1-50  ft.,  a 
type  has  been  developed  which  differs  consid- 
erably from  the  more  common  arch  of  short 
span.  But  before  proceeding  to  point  out 
some  of  the  characteristics  of  long  span  arches 
it  might  be  interesting  to  notice  how  the 
concrete  arch  of  the  present  day  compares 
in  length  with  the  steel  arch  and  truss  bridge. 

There  are  about  fifteen  steel  arch  bridges 
of  spans  over  500  ft.,  the  longest  of  these 
being  the  Upper  Niagara,  span  840  ft.,  and 
the  Viaur,  France,  720  ft.  in  span.  Also  about 
fifteen  simple  truss  bridges  have  been  built 
over  500  ft.  in  span,  of  which  the  longest  is 
the  Municipal  Bridge,  St.  Louis,  span  G68   ft. 

Many  lists  of  concrete  arches  have  been 
published,  the  list  of  .500  concrete  and  stone 
bridges  of  all  lengths,  by  Prof.  Malverd  A. 
Howe,  in  "Symmetrical  Masonry  Arches."  be- 
ing specially  worthy  of  mention.  None  of 
these,  however,  that  are  known  to  me  are 
up-to-date.  I  shall  read  a  list  of  concrete 
arches,  plain  and  reinforced,  over  17.5-ft.  span 
which  I  believe  is  correct  to  date.  It  is  re- 
tnarkable  that  most  of  them  have  been  com- 
pleted within  six  years. 

The  following  figures  are  given  as  approx- 
imately correct.  There  are  at  least  34  ma- 
sonry arches  all  over  150-ft.  span,  1.5  of 
which  exceed  200  ft.,  and  some  19  concrete 
arches  over  1.50-ft.  span,  and  11  of  these  are 
over  200   ft. 

Tt  will  be  understood  that  in  the  present  dis- 
cussion by  the  length  of  the  bridge  is  meant 
its  clear  span,  or  the  span  of  its  longest  arch. 
There  are  bridges  very  much  longer  than  those 

*A  paper  by  P.  Barber,  read  before  the  Cana- 
dian   Cement  and   Concrete  Association. 


in  the  list  just  read,  which,  however,  are  sup- 
ported by  many  piers  resting  on  the  bed  of 
the  stream,  one  of  these  joining  the  mainland 
of  Florida  with  one  of  the  Florida  Keys,  now 
nearing  completion,  is  about  2'/2  miles  of  con- 
tinuous concrete  bridge.  Mere  length  in  a 
bridge  when  it  is  made  up  of  short  spans  is 
not  a  claim  for  merit ;.  and  though  it  may  be 
a  distinguishing  mark  which  carries  interest, 
it  forms  no  part  of  our  present  discussion. 

The  first  great  masonry  span  was  built  in 
the  14th  century,  when  some  bold  engineer 
flung  across  the  River  .\dda  in  Italy,  a  span 
of  2.51  ft.  This  was  .soon  after  destroyed,  but 
the  span  was  not  exceeded  for  over  500  years. 
The  beginning  of  the  more  recent  activity  in 
long  arch  construction  was  in  1833,  when  two 
arches  of  200  ft.  were  built,  one,  the  Grosven- 
or  Arch  at  Chester,  in  England,  and  the 
other  at  Turin  in  Italy.  These  held  the  record 
for  length  until  1864.  when  the  Cabin  John 
Arch  of  220  ft.,  was  completed  at  Washington, 
D.  C.  This  span  was  not  exceeded  until  1002. 
when  the  Luxemburg  Bridge  in  Germany  w.ts 
built,  of  span  227  ft.  The  palm  then  pa.^srd 
to  the  present  holder  for  the  longest  stone 
arch,  the  Plauen  Bridge,  Saxony,_205  ft,  fin- 
ished in  1905  by  the  Engineer  Leibold. 

It  is  only  within  the  last  decade  that  con- 
crete has  challenged  stone  for  record  spans. 
The  longest  arch  existing  is  of  concrete,  the 
Grafton  Bridge,  New  Zealand,  span  .320  ft., 
and  this  span  will  soon  be  exceeded  by  one 
over  the  Tiber  at  Rome  of  328  ft.  The  two 
longest  and  finest  concrete  arches  in  America 
are  the  Walnut  Lane,  Philadelphia,  233  ft. 
span,  and  the  Rocky  River.  Cleveland,  of  280- 
ft.  The  Sitter  Bridge,  in  Switzerland,  de- 
signed bv  Prof.  Morsch,  is  in  the  class  of 
those  just  mentioned,  all  of  which  have  been 
completed  since  1908. 

The  longest  concrete  arch  bridge  so  far  pro- 


jected, is  the  great  Henry  Hudson  Memorial 
Arch,  span  703  ft.,  which  may.  however,  never 
be  built.  Only  two  steel  arches  exceed  this 
in  span.  For  longer  spans  than  these  recourse 
has  been  had  to  cantilever  or  suspension 
bridges. 

We  have  not  yet  built  any  very  long  span 
concrete  bridges  in  Canada.  I  shall  mentioH 
the  first  four  to  show  our  present  develop- 
ments. The  longest  is  the  Wadsworth  Arch. 
\^'eston,  span  118-ft.  6-in.,  designed  by  our 
firm.  Barber  &  Young.  Next  to  this  is  the 
span  of  116  ft.  over  Kettle  Creek,  St.  Thom- 
as, designed  by  Jas.  Bell.  The  third  in  length 
was  built  last  year  at  Coaticook,  Que.,  span 
100  ft.,  and  after  this  is  the  arch  at  Massey, 
of  nearly  the  same  span,  designed  by  W.  A. 
McLean,  of  the  Public  Works   Department. 

It  will  be  noticed  that  the  long  arches  are 
generally  designed  to  have  open  spandrels, 
whereas  the  common  short  arches  have  solid 
masonry  or  concrete  spandrel  walls,  and  the 
roadway  is  supported  by  solid  earth  filling 
resting  upon  the  arch  ring.  The  reason  for 
the  open  spandrels  is  partly  that  the  calcula- 
tions for  design  cannot  be  exact  with  earth 
filling  over  the  arch  ring.  The  exact  amount 
of  horizontal  thrust  on  the  arch  ring  due  to 
earth  filling  is  not  known,  and  moreover,  the 
weight  of'^earth  varies  with  the  season  and 
the  amount  of  moisture  contained.  But  earth 
filling  is  prohibited  in  long  arches  of  concrete 
chieflv  on  account  of  its  great  weight  for  this 
would  tnake  a  long  arch  unnecessarily  massive 
and   expensive. 

.^nother  point  of  design  which  may  be  men- 
tioned in  this  connection,  is  the  possibility  of 
using  hollow  abutments.  In  this  case  the  main 
wall  and  wing  walls  of  the  abutments  arc  m 
the  shape  of  the  letter  "U."  In  the  ordin,ary 
abutment,  wing  walls  are  designed  to  resist 
the  earth  pressure  from  the  inside,  but  in  the 
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TABLE   1.— CONCRETE  ARCH   BRIDGES  OVER  ITS-KT,  SP. 

Span. 
Year.     Name  or  Location.  ,  Engineer.  ft.  in.<i. 

191U.     Grafton  St.,  Aucltland.  New  Zealand B.  F.   Moore 320  . 

19111.     Rockv  River.   Cleveland    A.    M.    Felgate 2S0 

190S.     Sitter,   Switzerland    Prof.    B.    Horsch...     2.')!)  . 

190S.     Walnut    Lane.    Philadelphia Harry   H.    Quimby.     233  . 

1904.  Grunwald,  Germany   Prof.    E.    Morsch...     229  7 

1905.  Ulm,  Germany    21.'i  . 

1907.  Kempton,    Bavaria    211  7 

1908.  Fogaras-Kronstadt   Railway,  Hungary I'rof.    K.    Zielinsky.   'll)?  . 

Almendares,  Cuba   190  . 

1907.     Lautrach.   Bavaria   1S>7  6 

1904.     Decize.  France  IS-l 

1.007.     Pyranout,    France    M.    S.    DeMollins...   *177  . 

Under  Construction. 

Home,  over  R.  Tiber 328  . 

Monroe  St.,  Spokane,  \Va.sh J.    C.    Ralston 281  . 

Projected. 

Henry  Hudson,   New  York Moisseiff    .i):;  . 

Larrimer    Ave.,    Pittsburg 300  . 

Medland,  N.  Y.,  for  Barge  Canal Wm.  R.  Davis 2Sr,  . 

'Areh    reinforced    with   stiel.      tThree-hinged.     *Center  to  center. 
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hollow  abutment  design  the  wing  walls  have 
merely  to  support  the  floor  system,  and  are 
consequently  very  mucli  thinner  and  cheaper. 
There  are  at  least  two  cases  where  hollow 
abutments  have  been  used. 

A  further  and  later  development  of  the 
type  we  are  considering  is  the  use  of  several 
arch  ribs  instead  of  a  continuous  ring.  One 
advantage  of  the  ribbed  arch  which  can  be 
immediately  seen,  is  the  possibility  of  simpler 
construction  on  the  upper  part  of  the  bridge. 
In  this  design,  one  row  of  columns  resting 
upon  each  rib  is  used  to  support  the  floor 
system,  whereas  with  the  continuous  ring 
many  more  columns,  or  even  continuous  span- 
drel walls  are  necessary  in  order  to  distribute 
the  weight  of  the  floor  system  as  evenly  as 
possible  over  the  arch  ring.  .Another  feature 
of  the  ribbed  arch  is  that  the  floor  is  cantilev- 
ered  over  the  outside  ribs,  so  that  the  out-to- 
out  width  of  the  arch  ribs  is  always  con- 
siderably less  than  tlic  total  width  of  floor. 
The  virtue  of  this  lies  in  the  narrow  abut- 
ment required  in  a  bridge  with  continuous 
ring,  in  which  the  abutments  must  be  as  wide 
as   the    floor. 

In  order  to  discuss  another  point  regard- 
ing the  ribbed  arch,  we  must  get  a  clear 
idea  of  the  structural  function  of  the  arch 
.^n  arcli  rib  or  ring  is  first  of  all  a  column 
under  compression  throughout  its  length  from 
skewback  to  skewback.  Further  than  this  it 
is  a  beam,  and  must  resist  the  bending  mo- 
ment induced  by  shifting  live  loads  and  by 
temperature  changes.  Now  we  know^  that  a 
beam  of  rectan.gular  section  will  resist  bend- 
ing better  when  set  on  its  ed.ge  than  when  it 
is  laid  flat  on  its  side  between  its  supports. 
For  the  same  reason  a  concrete  arch  when 
made  into  two  or  more  deep  ribs,  will  resist 
bending  due  to  live  loads  nnich  better  than 
if  the  same  amount  of  concrete  should  be 
spread  out  in  a  comparatively  thin  continuous 
ring 

On  the  other  hand,  temperature  stresses  can 
be  resisted  better  by  a  thin  arch  ring  than  by 
the  comparatively  thick  ribs,  but  time  does 
not  permit  me  to  enter  into  the  mathematical 
reasons  for  this.  Thus  for  a  given  quantity 
of  concrete,  the  deeper  and  narrower  the  rib, 
the  better  for  resisting  live  load  movements, 
but  the  worse  for  resisting  temperature  stress- 
es. Between  these  two  opposing  tendencies  for 
any  given  set  of  conditions  as  regards  span, 
rise  and  loading,  it  is  possible  with  the  ribbed 
arch  to  work  out  the  economical  section  for 
the  rib.  and  this  should  always  be  computed 
for  each  case  But  with  a  continuous  ring  its 
width  is  fixed  bv  the  width  of  roadway,  and 
the  most  economical  section  is  not  possible 
This  must  not  be  considered  as  typical  of 
present  practice,  for  T  know  of  but  one  case, 
that  of  the  Wadsvvorth  .Arch,  where  the  eco- 
nomical section  has  been  comnuted.  but  we 
may  look  for  a  future  advance  in  this  line. 

A    feature    of    some    long   arches    which    is 
adopted   more   especially  by  F.tiropean   design- 
ers,   is   the   use    of   pivots   rir   hinges    in    arch 
.    ""ibs     Ribs  may  have  one.  two  or  three  hinges 
\   Tf  a   single  hinge  is  used,  it  is  placed  at  the 
'Twn.   and   if  two  hinges,   at  the   skewbacks. 
T'.'t   the  best   design    for   hinged   arch    ribs   is 
to    use    three    hinges,    one   at   the    crown    and 
one  at  or  near  each  skewback.      These  hinges 
may  be  cast-steel  or  iron,  working  upon  pins. 
or  they  may  consist  simply  of  thin   sheets  of 


lead,  which  on  account  of  their  malleability 
will  permit  all  the  motion  that  is  expected  to 
take  place.  With  three  hinges  temperature 
stresses  are  entirely  eliminated,  but  the  stres- 
ses resulting  from  live  loads  cannot  be  so 
well  resisted  as  in  the  arch  with  no  hinges. 
.\  discussion  as  to  the  relative  merits  of 
hinged  and  hingeless  arches  would  be  too 
mathematical  for  our  present  purpose  .Amer- 
ican practice,  even  for  the  lon.gest  arches,  is 
to  use  no  hinges. 

I  sometimes  hear  an  opinion  thoughtlessly 
expressed  by  some  lay  brother  that  the  longer 
the  arch  the  more  need  of  reinforcement. 
This  is  contrary  to  the  truth.  In  order  to  get 
a  clear  idea  of  the  reason  for  this  we  shall 
consider  the  effect  of  three  sets  of  forces  on 
the  arch  ring ;  those  due  first,  to  live  loads : 
secondly,  to  changes  of  temperaturai,  and 
lastly  to  the  dead  weight  of  the  bridge  itself. 

Let  us  consider  for  a  moment  the  nature  of 
these  different  kinds  of  stresses.  When  a  live 
load  is  placed  over  the  haunch  of  an  arch, 
the  latter  acts  as  a  beam,  so  that  the  intrados 
of  the  arch  under  the  load  is  in  tension,  and 
the  whole  arch  at  that  point  deflects  down- 
ward. But  downward  deflection  at  this  point 
must  be  accompanied  by  an  upward  deflection 
of  the  arch  on  the  other  side  of  the  center, 
and  consequently  the  extrados  of  that  part 
of  the  arch  under  the  load  is  in  tension,  and 
rise  of  temperature  has  an  effect  on  the  arch 
exactly  similar  to  squeezin.g  the  two  skew- 
backs  together  and  slightly  bending  the  whole 
rin.g.  This  causes  tension  of  the  extrados  at 
the  crown,  and  tension  of  the  intrados  at  the 
skewbacks.  A  fall  of  temperature  has  the 
opposite  efifcct  and  those  parts  of  the  arch 
w^hich  were  before  in  tension  will  then  be  in 
compression.  Thirdly,  as  to  deadload  stresses, 
when  the  arch  is  economically  designed  the 
deadload  line  of  pressures  will  lie  along  the 
neutral  axis,  which  means  that  the  whole  arch 
is  in  compression,  and  that  this  compression  at 
any  radial  section  is  equal  on  all  parts  of  that 
section.  In  order  to  express  this  in  less  tech- 
nical language,  let  us  disregard  for  a  moment 
the  effect  of  live  loads  and  temperature 
changes,  and  let  us  suppose  the  arch  ring 
made  up  of  a  number  of  voussoirs  or  build- 
ing blocks  separated  bv  a  number  of  imaginary 
radial  joints.  When  the  curvature  of  the  arch 
is  correct,  all  these  blocks  will  bind  together 
under  the  weight  of  the  bridge,  so  that  the 
whole  rib  is  in  compression  tlirougbout  its 
length. 

Thus  we  see  that  live  loads  and  tempera- 
ture chan.ges  have  a  tendency  to  cause  ten- 
sion, but  when  the  bridge  is  properly  desi.gned 
the  dead  load  can  cause  nothing  but  compres- 
sion. It  will  be  noticed  that  the  tensile 
stresses  due  to  live  load  and  temperature 
changes  are  of  a  temporary  nature  but  the 
dead  load  compression  is  constant.  .As  these 
three  influences  may  all  act  together,  the  ten- 
sile stresses  may  at  times  in  certain  parts  of 
the  arch  exceed  the  dead  load  compression. 
The  net  result  of  this  will  be  tension  in  some 
part  or  parts  of  the  ring.  Wherever  this  oc- 
curs, or  is  likely  to  occur,  steel  reinforcement 
must  be  used.  for.  as  we  know,  concrete  can- 
not of  itself  economically  resist  tension. 

We  have  just  seen  the  nature  of  the  stresses 
caused  by  the  three  sets  of  forces,  whether 
tensile   or   compressive,   temporary-   or   perma- 


nent. We  shall  now  consider  for  a  moment 
their  magnitude,  and  how  the  magnitude  of 
each  set  of  forces  increases  or  remains  sta- 
tionary as  the  span  of  the  arch   increases. 

In  a  small  arch  the  stresses  due  to  a  live 
load  consisting  of,  say,  a  twenty-ton  roller, 
may  be  greater  than  those  resulting  from 
the  weight  of  the  bridge  itself,  but,  as  the 
span  becomes  greater,  the  effect  of  this  roller 
becomes  comparatively  slight  compared  to  the 
greater  dead  weight  of  the  bridge.  For  in- 
stance a  twenty-ton  roller  could  have  only 
a  trifling  effect  on  the  great  Walnut  Lane 
arch  (except  on  the  floor  system,  which  we 
are  not  now  considering).  Thus  as  the  span 
increases,  the  effect  of  a  live  load  does  not 
increase  in   the  same   proportion. 

As  to  the  temperature  changes,  we  may  lay 
down  this  principle.  Temperature  stresses  vary 
inversely  as  the  rise  of  the  arch,  and  directly 
as  the  thickness  of  the  rib,  other  things  being 
equal.  This  is  not  the  exact  law,  but  it  is 
near  enough  for  our  present  purpose.  Thus  in 
flat  arches  temperature  stresses  will  be  greater 
than  in  high  arches,  other  things  being  equal. 
Now  as  the  span  of  an  arch  increases,  in  gen- 
eral so  will  the  rise  become  greater,  and  also 
the  depth  of  the  rib.  It  is  quite  possible  for 
the  span,  rise  and  rib  thickness  to  be  all  in- 
creased in  such  a  way  as  to  leave  the  tempera- 
ture stresses  unchanged.  It  is  difficult  to  lay 
down  a  general  law.  though  we  are  safe  in 
drawing  this  conclusion,  that  as  the  span  of 
an  arch  increases  temperature  stresses  do  not 
increase   in   the   same  proportion. 

On  the  other  hand,  the  weight  of  the  floor 
system,  other  things  Ijeing  equal,  will  increase 
in  about  the  same  proportion  as  the  span  in- 
creases, and  the  weight  of  the  arch  ribs  in  a 
still  higher  ratio,  this  rate  being  more  nearly 
according  to  the  square  of  the  span.  Thus  as 
the  span  of  an  arch  increases,  the  weight  of 
the  v^hole  bridge,  and  consequently  the  dead 
load  stresses  increase  in  an  accelerating  ratio. 

From  the  previous  discussion  it  will  be  seen 
that  as  the  arch  increases  in  length  the  dead 
load  compression  also  increases  still  more,  but 
the  tensile  stresses  due  to  live  loads  and  tem- 
perature do  not  increase  in  proportion  to  the 
length.  Thus  as  the  span  increases,  a  certain 
span  will  be  reached  where  the  tensile  stresses 
can  never  exceed  the  constant  dead  load  com- 
pression. For  arches  of  this  and  all  greater 
spans  no  tension  can  exist  in  any  part  of  the 
rib,  and  if  steel  is  used  at  all  it  will  not  be  to 
resist  tension,  but  to  aid  the  concrete  in  resist- 
ing compression  and  to  bind  the  whole  togeth- 
er^ .As  an  example  of  this  we  may  take  the 
S.^n-foot  Sitter  arch  in  Switzerland,  in  which, 
according  to  the  calculations  of  Prof,_  Morsch. 
no  tensile  stresses  ever  occur.  This  is  oiie  of 
the  most  important  features  which  distin- 
guish lon.g  from  short  arches 

In  the  longer  arches  we  have  seen  that  the 
principal  stresses  are  due  to  the  weight  of  the 
concrete  itself,  and  if  engineers  are  to  keep 
on  designing  arches  of  ever-increasing  spans 
it  will  become  necessary  to  use  a  concrete 
capable  of  resisting  high  unit  stresses.  In  this 
connection  it  is  interesting  to  notice  the  ex- 
periments of  the  president  of  this  association, 
Prof.  Peter  Gillespie,  with  concretes  rich  in 
cement.  He  has  shown  that  the  amount  of 
the  large  aggregates  so  long  as  the  voids  are 
filled  has  litde  effect  on  the  strength  of  the 
cnncretc.  which  seems  to  depend  altogether 
1111  the  strength  of  the  mortar.  Further,  the 
strength  of  the  mortar  seems  to  vary  approxi- 
mately with  the  amount  of  cement,  a  mixture 
of  one  cement  to  two  of  sand  being  stronger 
than  when  one  of  cement  is  used  to  three  of 
sand,  and  so  forth,  until  the  sand  is  entirely 
eliminated,  when  the  strongest  mortar  is  the 
result  consisting  of  neat  cement  The  strong- 
est concrete  is,  therefore,  made  with  large 
ag.eregatc  and  cement  enough  to  fill  the  voids 
without  any  sand  Gillespie's  concrete,  by 
which  we  may  denote  the  sandless  variety 
on  account  of  its  greatly  increased  strength, 
was  found  under  certain  circumstances  to  be 
cheaper  than  leaner  concrete.  It  would  be 
well  worth  while  to  conduct  experiments  to 
discover  a  method  of  so  grading  coarse  _ag- 
ffre.gate  as  to  produce  a  minimum  of  voids. 
In    this    case    it   would    appear    that    the    void 
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could  be  filled  with  less  cement  .tiuI  the 
strength  of  the  concrete  not  be  impaired.  1 
think  that  Gillespie's  concrete  will  be  largely 
used  in  days  to  come  for  very  long  span 
arches. 

The  method  of  concreting  the  arch  ring  is 
very  different  in  long  span  arches  from  that 
used  on  shorter  ones.  The  concrete  is  first 
placed  in  large  voussoirs  with  small  spaces 
between  them,  and  after  this  concrete  has 
set.  the  small  key-spaces  are  concreted,  com- 


I'letiug  tile  arch-ring.  By  this  method,  before 
the  small  key-spaces  are  tilled  in  tlie  slirinka.uc 
from  setting  has  taken  place,  anil,  since  tlie 
main  weight  of  the  ribs  has  been  taken  by 
the  false  work,  all  the  settlement  that  is 
possible  will  have  occurred.  Thus  no  danger 
of  cracking  is  to  be  expected  from  cither 
shrinkage  of  concrete  or  slight  settlement  of 
forms. 

The    architects    have    made      us      painfully 
aware  of  the  fact  that  a  stvle  of  architecture 


suitable  to  concrete  buildings  has  not  yet  been 
evolved.  This,  in  my  opinion.  Joes  not  ap- 
pl.\'  to  the  type  which  has  been  developed 
for  long  arches.  Let  us  take  the  Walnut 
l.,ine  bridge  as  an  example  of  this  type.  The 
ilcsij;n  is  not  only  beautiful  and  simple,  but  it 
is  inevitable,  and  results  from  the  <listinctive 
characteristics  of  concrete.  This  masterpiece 
in  concrete  presages  a  time  when  only  the 
tilings  shall  be  considered  best  whose  makers 
have  dedicated  their  work  to  Time, 
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Method    and    Ccst    of    Operating    the 

Weeks  Two-Line  Shovel  for  Drag 

Line  Excavators. 

1!V   CLENVILLE   .X,   COLLINS  * 

The  Weeks  shovel  was  designed  to  meet  the 
demand  for  an  excavator  of  small  first  cost 
to  cope  with  conditions  for  which  the  steain 
shovel  is  not  adapted  and  yet  approach  its  cost 
of  operation.     For  this  purpose  many  shovels 


slr.'iiglit.   but   is   preferably  curved   upward   to 
assist  in  releasing  the  shovel  from  its  cut. 

To  make  the  shovel  dig,  the  haul  line  being 
tant.  the  return  line  is  tightened  slightly  which 
action,  by  the  aid  of  the  sheaves  shown  in 
Fig.  2.  draws  the  mast  and  haul  line  together 
which  tips  the  shovel  forward  on  its  cutting 
edge  and  in  this  position  it  is  drawn  forward 
until  filled.  Then  the  return  line  is  slackened, 
causin.g  the  mast  to  part  from  the  haul  line, 
after  which  the  dravvin,g  in  of  the  haul  line  re- 


shnvel  up  a  skid-way  in  which  case  if  is 
guided  by  the  lugs  on  the  sides.  To  dump, 
the  haul  line  is  slackened  allowing  the  shovel 
to  tip  forward  by  the  action  of  gravity,  thus 
tlirowing  its  contents  out  file  front  into'  bunk- 
ers or  cars,  as  the  case  may  be.  It  is  also 
possible  to  rig  the  shovel  from  a  long  swing- 
ing boom,  plying  the  return  line  from  the 
boom  end  and  the  haul  line  at  its  base.  In 
this  rig  the  back  of  the  shovel  is  a  little  dif- 
ferently constructed  to  facilitate  dumping  au- 


Fig.  1 — Sketches  Showing   Successive   Positions   of  Weel<s   Drag   Bucket. 


of  various  makes  have  been  brought  out  with 
much  success  but  lacking  that  all  important 
feature  of  being  able  to  actually  dig,  and  re- 
lease and  dig  again  as  desired  and  being  en- 
tirely under  tlie  control  of  tlie  operator. 

The  shovel  designed  by  JNIr,  Weeks  actually 
accomplishes  its  purpose  and  with  much  better 
success  than  anticipated.  It  has  now  been  in 
operation  for  several  years  and  applied  to  a 
wide  scope  of  w<irk  very  successfully.  It  has 
been  used  principally  in  excavating  gravel 
and  boulders  under  water  of  varying  depths, 
from  10  ft.  to  75  ft.,  with  a  haul  often  as 
much  as  400  ft.  The  shovel  has  also  been 
used  to  convey  coal  from  stock  piles  to  bunk- 
ers, gravel  from  barges  to  bunkers,  to  di.g 
trenches  and  sewers  and  for  extensive  rail- 
road embankments  and  excavations 

The  principles  involved  in  the  operating  de- 
sign are  better  described  by  the  accompanying 
line  drawings.  Fig,  2.  The  great  feature  is 
the  ability  to  dig  and  release  as  desired,  which 
is  possible  through  the  use  of  a  steel  mast 
carrying  the  sheaves.  This  shovel,  like  others, 
is  actuated  by  means  of  a  haul  line  to  draw 
forward  and  a  return  line  to  draw  back.  The 
shovel  consists  of  a  heavy  pan.  Fig.  1.  open 
at  the  top  and  front,  having  lugs  attached  to 
the  sides  for  use  in  dumping  the  load  for- 
ward, and  a  sloping  back  to  facilitate  the  re- 
turn of  the  shovel  for  its  load.  To  the  for- 
ward portion  of  the  sides  of  the  pan  is  at- 
tached a  rigid  yoke,  carrying  two  sheaves  over 
which  pass  the  chains,  which  when  nroperlv 
actuated,  cause  the  shovel  to  dia:  and  to  re- 
lease. To  the  forward  part  of  the  bail,  by 
which  the  shovel  is  drawn,  is  fixed  a  sheave, 
around  which  also  passes  the  dio'ging  chain, 
the  end  of  which  is  fastened  to  the  casing  of 
this  same  sheave.  The  other  end  of  the 
chain  is  attached  to  a  b's  at  the  back  of  the 
shovel,  and  the  rebaul  fastens  to  the  dissing 
chain   at   a    suitable   noinf  near  the   rieid   yoke. 

Tbo  bail  by  v^bicb  t'le  shovel  is  drawn  for- 
ward mav  be  either  flexible  or  rigid,  the  lat- 
ter tvpe  being  preferable  in  soft  material,  as 
bv  its  leveraee  action,  it  assists  in  forcin"  the 
shovel  out  of  engaeemenf  with  the  material 
being   excavated.     The   cutting   edge    may   he 

*r'on«iilf ip^  ■pn**i'ieov,   Spnttlp.  Wash. 


leases  the  shovel  (now  filled)  from  engage- 
ment and  owing  to  the  slightly  upturned  lip 
or  cutting  edge  the  shovel  immediately  rises 
(Uit  of  the  material  engaged.  This  action  is 
so  positive  that  the  shovel  will  dig  in  cement- 
ed gravel,  rough  boulders,  soft  rock  and  sliale. 
In  this  loaded  condition  the  shovel  is  drawn 
forward  to  the  point  where  it  is  to  be  dnniiied. 
Dumping  is  accomplished  in  a  number  of 
ways,  according  to  local  circumstances.  When 
working  under  a  boom  or  .A  frame,  the  slack- 
ing of  the  tail  line  causes  the  shovel  to  take 
a  vertical  position  allowing  its  contents  to  fall 
out  the  back.     In  under  water  operations,  this 


toni.itically,  the  mast  and  the  positive  digging 
action  still  being  maintained  in  such  a  way 
that  the  weight  of  the  shovel  is  still  used  to 
assist  ill  digging  and  is  not  held  up  by  the 
return  line.  In  this  rig  the  boom  with  the 
loaded  shovel  below-  can  be  swung  to  any  posi- 
tion at  the  side  for  dumping,  such  as  in  canal 
work. 

The  construction  of  the  shovel  is  very  sim- 
ple and  rigid  and  made  of  heavy  steel  plate. 
The  wearing  parts  are  renewable  requiring  no 
labor  not  found  within  the  capacity  of  the  or- 
dinary blacksmith  shop.  The  bottom  plate  is 
of   l-Vlfi-in.   steel   and  will   wear   many  years. 


Fig.    2 — View    of    Weeks    Bucket    for    Drag   Line   Excavators. 


principle  is  still  used  but  the  back  of  the 
shovel  is  in  the  form  of  a  trap-door,  similar 
to  that  of  a  steam-shovel  dipper,  the  top  of 
the  shovel  being  covered  to  hold  the  material 
in  while  being  drawn  up  out  of  the  water. 
The  material  is  also  dumped  by  drawing  the 


■|"lie  shovel  is  balanced  carefully  and  cannot 
be  overturned  by  striking  boulders  or  snags 
owing  to  the  steel  nose  and  the  position  of  the 
side  Iu,f;s. 

These  shovels  are  constructed  in  sizes  rang- 
ing from  l-T  cu.  ft.  to  3  cu.  yd?.    The  1'4  '-~" 
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yd.  size  being  the  most  commonly  used.  Tlii.s 
size  is,  under  ordinary  conditions,  opcratt-d  by 
means  of  an  S^xlO-'m.  double  drum  hoisting 
rie  requiring  from  3-5  to  fiO  h.  p.,  depending 
upon  the  kind  of  materi;il  in  which  it  is  oper- 
ated. 

VVitli  the  34  cu.  ft.  shovel  using  the  8J4xlO- 


.\  large  field  for  this  shovel  other  than  usual 
conditions  of  excavation  is  that  of  placer  min- 
ing in  such  districts  as  AlasUa  where  rich 
gold-bearin.g  gravels  are  not  worked  for  lack 
of  water  for  hydranlicking  I)ut  where  there  is 
suflicient  water  for  slnicini;. '  the  ])urpose  of 
the  shovel  being  to  dig  anrl  convey   from  the 


Fig. 


in.  steam  hoisting  engine  and  operating  over 
a  250  ft.  to  300  ft.  haul  and  under  iri  ft.  of 
salt  water,  in  gravel  bottom  containing  some 
boidders,  this  shovel  has  averaged,  per  9  hour 
run,  between  400  and  4-jO  cu.  yds.  of  material 
requiring  3  men  in  the  crew,  1  to  operate  the 
hoist  and  shovel,  1  to  fire  the  boiler,  and  1  to 
be  generally  useful  about  the  plant.  From  this 
it  is  easily  seen  that  under  the  particular  con- 
dition described  the  operating  co^t  is  within 
the  following: 

Operating  engineer  $  4.UI1 

Fireman    3.00 

Laborer   2. no 

Oil  and  wa.'ste Sii 

IH  tons  coal  at  $.5.00  ton T.r.ii 

Depreciation  on  cost  of  lioi.sting  equipment        .r»u 

Depreciation    on    cable 80 

Miscellaneous  expense    l.iio 

Total    $19. n.) 

400  yards  per  day.  cost  ins  .'i  its.  per  cu.  yd. 

This  i)erformauce  shows  an  average  time  of 
1  7/10  minutes  per  round  trip.  In  practice 
the    distance    of    haul    varies    somewhat    with 

1:000 


dry  banks  and  dumping  into  the  sluice  boxes. 
This  has  been  successfully  done  in  many  in- 
stances and  the  economical  operation  of  which 
can  be  easily  calculated  and  compared  with 
the  values  shown  in  the  gold-bearing  gravels. 
A  shovel  is  also  filling  a  field  in  the  excava- 
tion of  building  foundations,  being  swung  on 
a  boom  and  dumping  directly  into  wagons  on 
the  street. 

This  shovel  is  being  manufactured  .ind  sold 
bv  The  Moran  Co.,  of  Seattle,  Wash 
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circumstances  but  by  timing  operations  with  a 
stop  watch  on  many  occasions  a  round  trip  of 
■"0  ft.  is  frequently  made  in  1 4/10  minutes. 
The  above  case  was  that  of  a  gravel  jilant 
-ear  Vancouver,  B.  C,  the  haul  line  of  the 
shovel  being  operated   over  a  40-ft.  boom. 


A  Steam  Shovel  Record  on  the  Cum- 

berland-ConnellsviUe  Extension  of 

the  Western  Maryland   Railway 

for  the  Month  of  March,  191 1. 

l;V     B.     M.     L.VrClIK.Mi.  ■ 

On  the  I'irst  division  of  the  Cumbcrland- 
Connellsville  Extension  of  the  Western  Mary- 
land Ry.  there  arc  13  steam  shovels  in  use  by 
the  J.  1!  Carter  Co..  Contractors.  The  one 
under  con^ider.atiou  is  a  TO-ton  Bucyrus  used 
in  excavating  a  134,000  cu.  yd.  cut  at  camp 
No.  7  in  charge  of  W.  M.  Dnuglas,  Superin- 
tendent. 

The  plan  of  taking  out  the  cut  re(|uired  a 
switch-back  in  order  to  get  the  material  to 
the  fill.  The  distance  from  the  center  of  grav- 
ity of  the  cut  to  the  center  of  gravity  of  the 
fill  was  1,1)00  ft.  by  dinky  track  uie.asurement, 
and  a  3..")  per  cent  grade  was  used  from  the 
mouth  of  the  cut,  to  point  of  ^witch-back, 
a  distance  of  0.-)0  ft.  A  passing  siiling  open  at 
both  ends,  of  sufficient  length  to  bold  a  dinkey 
and  I'2  dump  cars,  was  placed  about  mid-way 
nf  the  switchback  and  as  soon  as  the  loaded 
train  cleared  the  up-hill  switch  the  empty 
trrdu   b;ul  a  clear  right  of  wav  t)>  the  shovel. 

The  re'-ord  output  of  37.U"i  cu  \ds..  single 
10  hour  shifts,  in  30  working  d.-iys  was  made 
during  the  month  of  Marcli,  1011  I'igures  I 
and  2  show  a  view  ;nid  ;i  prolilr  .if  the  cut  and 
fill 

The  grade  left  by  flu  sliowl  in  making 
each  cut  was  always  in  a  imiform  condition 
for  moving  the  shovel  back  for  a  new  cut  and 
when  the  diid<ev  track  was  thrown,  it  re- 
quired verv  little  surfacing  to  put  it  in  order. 
A  .gan.g  of  1  foreman  and  4  men  maintained 
the  track  and  kept  it  in  such  good  condition 
th.-it  il  was  iiossible  for  .a  Hi-ton  dinkey  to 
haul   twelve    I    cu    yil    cars   at   a  high   speed. 

»Re.si(]<'nt  Kn/^iliec-r.  Wt-st,in  .M;iiyl:iiul  It.  It-. 
Krostluirff.  JId. 


A  dump  gang  of  1  foreman  and  8  men  was 
able  to  take  care  of  the  material  as  it  came 
to  the  fill  and  at  the  same  time  keep  the 
dump  in  good  shape.  In  beginning  the  fill — ■ 
that  is  when  the  material  was  dumped  from 
the  trestle,  planks  were  extended  from  each 
side  in  order  to  hold  a  foot  walk  for  the  men, 
so  the  entire  train  could  be  dumped  from  the 
trestle.  In  doing  this  there  was  always  enough 
material  deposited  on  the  bottom  sills  of  the 
trc'stle  bents  to  prevent  the  main  fill  from 
pushing  the  trestle  down.  The  method  of  rais- 
ing the  fill  from  the  trestle  (which  is  below 
grade)  to  a  height  to  allow  for  shrinkage, 
is  novel.  As  the  trestle  on  side  hill  work  is 
always  placed  on  the  up-hill  side  of  the  cen- 
ter line,  by  elevating  the  down-hill  rail,  it  pre- 
vents the  cars  from  being  overturned  in  dump- 
ing (requiring  very  little  chaining,  only  when 
the  cars  are  loaded  with  heavy  boulders)  and 
at  the  same  time  the  dump  is  being  raised  to 
the  proper  height,  C  to  B,  at  the  required 
width  of  roadbed  on  the  lower  side,  as  shown 
liy  Fig.  3;  the  fill  is  then  made  from  B  to  A 

For  the  first  15  days  the  shovel  was  work- 
iu.g  in  a  hard  sandstone  ledge  about  12  ft. 
I  hick,  and  in  shootin,g  the  material  broke  in 
l.irge  boulders  which  required  considerable 
chaining.  A  total  of  16,000  cu.  yds.  were 
moved  during  this  time.  During  the  latter 
■5  days  the  shovel  was  working  in  black 
shale  and  moved  21,100  cu.  yds. 

There  were  five  moves  during  the  month,  a 
distance  of  500  ft.  each  time.  There  was  an 
.average  loss  of  1  hour  per  day  during  the 
month  in  shiftin.g  track  on  the  duinp.  The 
total  number  of  cars  for  the  30  days  were 
12,443.  The  largest  day's  run  was  836  cars, 
the  average  number  of  cars  per  day  was  415, 
and  the  average  vardagc  per  car  was  2.08  cu. 
vds. 

The   cost   of  the   work.   37,100  cu.   yds.    for 
^he  month,  was  as  follows: 
Total  expense  of  the  shovel. 

including     Supt.,     walking 

boss,     .shovel     and     dinkev 

crews  and  all  other  labor.  .$Z.Ct'l:',.On        i|;o.nn-'"i 

C'o.st  of  explosives .^0;.00  0.00% 

Cost  of  irestle 220.00  O.oaV- 

Cost   of  coal 23.';. 00  0.00% 

Cost  of  oil  and  waste 32.00  O.OfllMt 

Cost   of  water 112.00  O.OOMi 

Cost  of  interest  on  plant 310. On  0.00% 

Cost  of  depreciation 400. mi  O.OlVi 


Total 


$5,103.00 


$0.13% 


The  equipment  comprised  one  70-ton  Bucy- 
ru^  shovel,  two  16-ton  Vulcan  dinkey  engines, 
21  4-cu.  yd.  Western  dump  cars,  54  tons  60-lb. 
nail  and  one  Cyclone  well  drill. 

The  excellent  showing  made  for  the  month 
was  due  to  a  number  of  reasons.  The  super- 
intendent, a  man  of  exceptional  ability,  with 
a  mind  capable  of  planning  his  work  so  as  to 
obtain  the  best  results  at  a  minimum  cost,  is 
not  only  a  practical  railroad  man,  but  one  who 
respects  labor  as  he  wishes  to  be  respected. 
The  old  method  of  driving  labor  wilh  a  club 
is  unknown  at  this  camp  and  it  is  only  neces- 
sary  to   visit   the   work   in   order    to   see   how 

Mowance 
''    for  ShnnHage 


after  Fill  Settles 


Fig.  3. 


thoron.ith  is  the  organization.  Steam  shovels 
and  dinkeys  are  kept  in  first-class  order  and 
the  d.inkey  tracks  would  be  a  credit  to  some 
-■-taudard  gage  steam  railroads.  Mr.  Douglas' 
rule  is  the  maintenance  of  a  well  regulated 
boarding  house  for  his  men  and  good  dinkey 
tracks,  regardless  of  cost  of  cither,  the  result 
of  which  is  one  of  the  main  reasons  ol  his  suc- 
cess. 


Sidewalks  at  Panama  will  hereafter  be 
made  of  concrete  because  the  hoard  walks  rot 
out  quickly  and  their  maintenance  is  costly. 
.Some  walks  made  of  rock  screenings  have 
lieen  ]iut  in   for  40  cts    per  square  yard. 
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A  Novel  Method  of  Diamond  Drilling 

Using  Cement  Grout   Instead 

of  Steel  Casing.* 

The  Brejcha  system  of  diamond  drilling,  as 
adopted  in  testing  for  the  Rivc-de-Gies  coal 
beds  in  the  Saint  Etienne  basin,  differs  from 
others  in  three  particulars:  (1)  in  the  setting 
of  the  diamonds,  (2)  in  the  use  of  cement 
grouting  instead  of  casing  pipes  where  it  is 
necessary  to  support  the  walls  of  the  hole, 
and  (3),  in  directing  the  current  of  the  wash 
water  down  around  the  outside  of  the  drill 
rods  and  up  through  them,  instead  of  the 
usual,   opposite   direction. 

By  avoiding  the  use  of  casing  pipes  a  sav- 
ing is  effected  through  the  possibility  of  start- 
ing a  hole  but  little  larger  than  it  is  required 
to  be  at  depth.  The  object  of  inverted  flow 
of  wash  water  is  to  minimize  the  wear  that 
ordinarily  occurs  between  fragments  of  the 
core  which  break  apart  in  the  core  barrel — 
particularly  in  soft  rock  or  coal.  The  upward 
flow  of  water  through  the  barrel  is  thought 
to  diminish  the  pressure  and  friction  between 


W.£ter  coming 
ironi  Purap 


Fig.    1 — Cement    Mixer   for   Grouting    Shafts. 

one  fragment  and  the  next  one  below  it,  and 
thus  yield  a  larger  percentage  of  core. 

Equipment. — The  equipment  employed  con- 
sists of  a  derrick  52.5  ft.  high;  a  shed  54.4 
ft.  X  21.0  ft.,  covering  a  portable  boiler  of 
15  to  20  h.p. :  a  hoisting  drum ;  pump  for  in- 
jecting water  or  cement  grouting ;  cement 
mixer ;  and  the  drilling  apparatus.  The  mixer 
shown  by  Fig.  1  consisted  of  a  strong  iron 
drum  with  a  covered  opening  at  B  for  the 
introduction  of  cement  and  a  shaft,  turned 
by  hand,  carrying  a  pair  of  perforated  pad- 
dles. By  means  of  the  pipe  connections  shown 
the  water  from  the  pump  could  pass  into  the 
drill  rods  either  through  the  mixing  drum  or 
through  the  by-pass,  the  latter  being  the 
usual   route   during  drilling. 

The  boring  macliine  comprised  a  swivel 
head,  a  driving  sleeve,  a  rotating  device,  drill 
rods,  core  barrel  and  diamond  bit.  The  swivel 
head,  shown  by  Fi,g.  2,  was  designed  to  sup- 
port most  of  the  weight  on  the  steel  balls.  N. 
The  dish  shaped  receptacle  catches  the  over- 
flowing water  and  sand,  discharging  them 
through  a  pipe  at  one  side.  The  stuffing  box, 
as  shown  at  the  top  of  the  cut.  was  screwed 
into  place  only  when  it  was  desired  to  reverse 
the  flow  of  the  wash  water  through  the  rods. 

•From  a  transl.ition  in  the  "Enirineering  and 
Mining  .Tournal"  of  an  article  in  the  September. 
1910  "Bulletin  de.  la  Socift^  de  rindiistrie  Min- 
^rale." 


The  driving-  sleeve,  shown  by  Figs.  2  and  3, 
is  !>0  mm.  (3.'/j  ins.)  outside  diameter,  7  mm. 
('ji  in.)  and  4.7  mm.  (15.42  ft.)  long,  having 
two  projecting  feathers  or  splines  diamet- 
rically opposite  and  extending  throughout  its 
length.     The  upper  end   carried   the   shoulder 
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Fig.    2 — Swivel    Head    for    Drilling    Machine. 

P.  turning  on  the  steel  balls,  its  lower  end 
passing  through  the  rotating  device,  being 
driven  by  the  latter  through  the  medium  of 
two  splines. 

The  rotating  device  is  shown  by  Fig.  3. 
The  outer  shell  is  cast  iron.  The  bottom  part 
is  embedded  in  concrete,  forming  a  closure 
for  the  top  of  the  drill  hole  as  well  as  a 
•standard  for  the  machine.  The  method  of 
transmitting  rotation  by  means  of  splines  up 
and  down  through  a  revolving  collar  is  the 
same  as  is  commonly  adopted  by  the  best 
known  diamond  drills  in  .America. 

The  drill  rods.  Fig.  4,  were  of  two  sizes, 
heavy  ones  being  used  to  start  the  hole  and 
lighter  ones  to  finish  it.  The  first  had  an  ex- 
terior diameter  of  70  mm.  (2-14  ins.)  a  tliick- 
ness  of  6  mm.  {%  in.)  and  lengths  of  5  m. 
n().4  ft.)  weighing  17  kg.  per  m.  (11.4  lbs. 
per  ft.). 

The  smaller  rods  were  51  mm.  (2  ins.") 
outside  diameter  5  mm.  (1/5  in.)  thick  and 
lii.3  ft.  long,  and  weighed  10  k.g.  per  meter 
(0.72  lbs.  per  ft.),  .^t  each  end  was  a  slightly 
conical  screw  of  square  threads,  for  connect- 
in,g  two  rods  together.  Rods  of  lighter  size 
were  sometimes  coupled  by  an  outside  sleeve. 
Xear  the  top  of  each  rod  were  cut  two  op- 
posite flat  spaces.  50  mm.  (2  in.)  high  for  the 
purpose  of  applying  wrenches  for  coupling 
Mild  uncouplin.g.  The  uppermost  section  of 
the  rod  was  enclosed  by  the  drivin,g  sleeve, 
and  received  its  rotation  from  the  latter 
through  two  lugs  projecting  into  correspond- 
ing notches  on  the  upper  edge  of  the  collar 
which   formed  the  top  of  the  sleeve. 

The  core  barrel  and  lifter  employed  by  the 


Fig.  3 — Rotating   Mechanism   for   Drilling 
Machine. 


Brejcha  system  are  practically  identical  with 
corresponding  parts  in  the  ordinary  American 
method  but  the  diamond  bit  is  wholly  different 
in  design  and  in  the  method  of  inserting  the 
stones.     The   cvlindrical   bit   is   made   of   soft 


steel,  as  illustrated  by  Fig.  5,  the  outside  diam- 
eter is  73  mm.  (2%  ins.),  the  inside  diameter 
is  53  mm.  (2  1/16  ins.),  leaving  ]1/]G  in.  of 
metal  in  the  walls.  Four  rounded  grooves  are 
cut  vertically  on  both  outside  and  inside  sur- 
faces to  allow  free  circulation  of  water.  Bored 
upward  in  the  lower  edge  of  the  bit  are  14 
holes,  of  6.7  mm.  (2-5^  ins.)  diameter,  taper- 
ing at  their  inner  ends,  and  .so  inclined  as  to 
Iireak  through  the  outer  or  inner  wall  of  the 
cylinder,  in  a  small  aperture.  Four  other  sim- 
ilar holes  are  bored  inward  from  the  outer 
wall  surface  and  two  more,  outward  from  the 
inside  surface,  making  provisions  for  20  dia- 
monds so  placed  with  respect  to  one  another 
:is  to  cover  the  grinding  surface  completely  as 
llicy  rotate. 

Ihe  diamonds  are  not  bedded  directly  in 
llic  steel  of  the  bit  but  are  fixed  in  little  con- 
ical shaped  pieces  of  steel  which  are  fitted  as 
^■luicks  into  the  holes  in  the  bit;  this  method 
is  thought  to  permit  a  more  rapid  exchange 
of  stones  and  to  reduce  the  wear  on  both 
stones  and  bit.  The  little  steel  plugs  carry- 
ing the  worn  diamonds  are  simply  forced  out 
of  their  sockets  by  driving  a  steel  pin  through 
llic  small  apertures  for  that  purpose,  and 
other  plugs  previously  fitted  with  fresh  dia- 
monds, are  inserted  in  their  places. 

The  stones  are  fitted  into  the  little  steel 
plugs  in  the  following  manner :     Startin.g  with 


Fig.   4 — Sections    of    Drill    Rods. 


a  short  piece  of  soft  steel  bar,  1  cm.  (1/6  in.) 
square,  a  shallow  hole,  slightly  larger  in  diam- 
eter than  the  stone  to  be  inserted,  is  drilled 
in  one  side,  near  one  end.  Turning  then  to 
the  special  tool  illustrated  by  Fig.  6,  the  dia- 
mond A  is  placed  in  the  spring  socket  P,  and 
the  square  steel  bar.  hole  uppermost,  is  laid 
on  the  anvil  M;  by  means  of  the  thumbscrews 
.S'  S,  the  guiding  arms  G  G,  are  so  adjusted 
as  to  hold  the  hole  in  the  square  bar  exactly 
under  the  diamond,  when  the  lever  L  is  de- 
pressed. The  hole  in  the  bar  is  then  filled 
with  solder,  which  is  heated  until  it  melts ;  the 
li.'ir  is  then  replaced  in  position  on  the  anvil 
.•ind  the  diamond  forced  into  the  melted  solder 
liv  a  quick  stroke  of  the  lever.  The  spring  R 
aI)Sorbs  superfluous  force,  so  that  the  stone 
may  not  be  crushed.  The  bar  is  then  imme- 
diately cooled  in  water.  When  carbonados 
are  used,  extra  precautions  must  be  observed 
to  chill  the  stone  at  the  instant  that  it  is  in- 
serted into  the  melted  solder ;  this  is  accom- 
plished by  connecting  the  tube  T  by  a  rubber 
pipe,  to  a  source  of  cold  water,  a  jet  of  which 
is  produced  just  as  the  stone  enters  the  cavity. 
When  the  diamond  has  been  successfully 
seated  in  the  square  bar,  the  end  of  the  latter 
is  turned  in  a  lathe  into  the  form  of  a  cone. 
20  nmi.  (.>!  in.)  long  and  cut  oft'  from  the 
rest  of  the  bar,  Fig.  7. 

Throe  forms  of  diamonds  were  tried,  car- 
bonados, borts  and  balas  stones.  Carbonados, 
being  angular,  were  found  unsuitable  for  this 
liarticular  work,  although  they  might  serve 
for  borin.g  in  fine  grained,  uniform  rocks; 
tliey   cost   about   $1P..30   per  carat.      Borts   are 
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roimded,  but  as  they  consist  of  an  aggregate 
of  niinvite  crystals,  cleavage  soon  developed 
and  the  stones  broke  while  boring  in  rocks  of 
irregular  texture  ;  as  they  cost  only  $3.47  to 
$3.80  per  carat,  they  were  quite  commonly 
used.  Balas  stones,  being  round  and  homo- 
geneous, gave  the  best  satisfaction;  they  cost 
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Fig.  5 — Core   Lifter  and   Diamond   Bit. 

about  $58  per  carat.  The  consumption  of  dia- 
monds was  exceedingly  variable :  For  the 
first  600  m.  it  averaged  only  $-j.40  per  meter, 
then  rose  for  a  short  distance,  while  travers- 
ing a  fissured  zone,  to  $9fi  per  meter ;  the 
average  for  the  whole  1,1-52  m.  was  about 
$11.58  per  meter. 

Registering  Device. — To  avoid  the  possiliil- 
ity  of  passing  through  a  coal  seam  without 
noticing  the  fact  by  failure  to  observe  the  col- 
or of  the  sludge,  an  automatic  device  was  con- 
structed for  recording  the  progress  of  the 
rods.  As  shown  bj'  Fig.  8,  it  consisted  of  a 
drum  A,  on  which  was  wound  a  light  cord 
which  passed  over  a  pulley  and  was  fastened 
to  the  swivel  head  of  the  drill.  The  shaft  of 
this  drum  was  threaded,  and  passed  through 
the  traveling  nut  C.  from  which  projected  an 
arm  D,  bearing  a  pencil  in  contact  with  the 
graduated  paper  on  the  drum,  F.  As  the  drill 
rods  descended,  it  is  obvious  that  the  pencil 
would  trace  a  rising"  line  on  the  ruled  paper. 
The  scales  adopted  for  the  ruling  of  this  pa- 
per were  5  cm.  per  meter  for  the  depth,  and  3 
cm.  per  hour  for  the  time ;  the  registering 
cylinder  rotates  once  in  12  hours,  and  could 
record  an  advance  of  6  m.  in  that  period. 

The  average  speed  in  sandstones  and  sim- 
ilar rocks  was  50  cm.  (1.97  ft.)  per  hour,  cor- 
responding to  a  rising  slope  of  about  45°  on 
the  recording  diagram;  while  passing  through 
a  coal  seam,  the  speed  would  rise  to  420  cm. 
(16.53  ft.)  per  hour,  recording  a  line  which 
would   be   almost   vertical.      During   stoppages 


Fig.  6 — Device  for  Setting   Diamonds. 

for  hoisting  and  lowering  drill  rods,  the  depth 
indicator  was  held  stationary,  making  a  liori- 
zonital  mark  on  the  recording  sheet  until 
operations  were  resumed.  A  sample  record 
is  shown  by  Fig.  0.  and  these  being  kept  on 
file,  an  indisputable  record  of  the  coal  seams 
was  procured. 


The  actual  bDiuig  (ii)erations  were  conduct- 
ed in  much  the  same  way  as  is  usual  in  .Amer- 
ica and  elsewhere  with  other  types  of  diamond 
drill.  .-X  pit  1  m.  square  was  dug  to  bed  rock, 
a  piece  of  cast-iron  pipe  of  250  mm,  (9.85 
ins.)  diameter  was  put  in  and  surrounded 
with  concrete,  the  hole  was  started  with  a 
diameter  of  156  mm.  (6.14  ins.)  to  a  depth 
of  20  m.  and  was  cased  with  pipe  to  act 
as  a  guide.  .As  the  hole  then  had  to  pass 
through  an  abandoned  coal  seam  with  caved 
roof  and  hydraulic  filling,  it  was  further 
cased  to  a  depth  of  111  ni.,  with  108-  and  95- 
mm.  (4'4  and  4  in.)  pipes.  Below  111  mm. 
no  casing  was  used.  The  hole  had  a  diameter 
of  78  mm.  (3.07  ins.)  to  a  depth  of  285  m., 
76  mm.  (3  ins.)  to  320  m.,  74  mm.  (2.93  ins.), 
to  the  500  m.  point,  and  73.5  mm.  (2.88  ins.) 
for  the  remainder  of  the  lb52  meters. 

The  rods  rotated  at  60  r.p.m.  The  longest 
solid  core  obtained  measured  16.5  m.  (54  ft.), 
but  the  average  over  the  whole  depth  was  only 
2.3  m.  (7.54  ft.)  The  volume  of  water  needed 
was  176',-^  cu.  ft.  per  hour,  corresponding  to 
a  velocity  upward  through  the  drill  rods  of  3 
ft.  per  second.  Friction  and  the  falling  ten- 
dency of  the  solid  grains  reduced  the  velocity 
of  the  latter  to  such  an  extent  that  it  re- 
quired about  25  minutes  for  sand  to  reach 
the  surface  from  7flO-m.  depth.  The  normal 
pump  pressure  was  -57  lbs.  per  sq.  in.,  increas- 
ing sometimes  to  230  or  280  lbs  .  when  ob- 
structions were   met. 

Drill  rods  were  hoistecl  and  biwered.  .and 
the  feed  of  the  rods  through  the  ilriving 
sleeve  was  arranged  in  precisely  the  same  way 
as  with  ordinary  drills.  Before  breaking  off 
the  core,  the  water  current  was  stopped  for 
a  moment  so  as  to  allow  the  suspended  sand 
to  settle  down  around  the  core,  assisting  the 
action  of  the  core  lifter,  and  protectin,g  the 
core  somewdiat  from  lireakage  during  its  jour- 
ney  to   the   top.     On    lowering  the  rods,   they 


Fig.   7 — Method    of    Mounting    Diamonds. 

were  always  stopped  at  least  1  ni  frnni  the 
bottom,  wash  water  was  circulated  fur  at 
least  half  an  hour,  and  the  rods  were  rotated 
while  gradually  being  lowered  into  position  to 
continue  cutting.  Hoisting,  washing  and  low-- 
ering  to  the  bottom  of  the  hole,  1,150  m. 
(3,772   ft.)  ;  occupied  nine  hours. 

Cementing  Process. — .\  distinctive  feature 
of  the  Brejcha  method  is  the  use  of  cement 
grouting  to  take  the  place  of  casing  pipes 
through  fissured  or  watery  zones.  The  treat- 
ment of  strongly  fissured,  porous  rock  differs 
from  that  required  for  passing  through  more 
compact  rock  in  which  the  lissurcs.  with  or 
without  water,  are  more  isolated. 

In  the  first  case,  injection  of  cement  can 
go  on  without  stopping  the  borin.g.  by  simply 
switching  the  flow  of  wa.sh  water  into  and 
through  the  cement  mixer,  as  indicated  by  Fig. 
1.  Two  sacks  of  screened  cement  are  poured 
into  the  mixer,  with  some  water,  and  the 
crank  is  turned  until  the  grout  is  thoroughly 
mixed.  The  valve  leading  to  the  drill  is  then 
slowly  opened,  allowing  the  grout  to  mingle 
with  the  wash  water:  as  the  fluid  cement 
passes  down  alnn.g  the  wall  of  the  hole,  un- 
der increasing  pressure,  it  naturally  penetrates 
into  any  open  fissures  and  solidifies  there.  If 
the  fissures  are  so  large  and  nuTuerous  as  to 
re(|uire  a  continuous  flow  of  rrrout,  two  mix- 
ers may  be  installed  in  parallel  tiipe  lines,  so 
that  the  mixtures  can  be  made  alternately 
and  fed  into  the  hole  wn'thout  interruption. 

In  dealing  with  more  compact  rocks,  but 
with  larger  cavities  or  fissures,  sever.al  cases 
mav  arise.  If  it  is  unW  .a  c.ivity,  without  a 
flow  nf  water,  snnie  .micV  setting  cement  is 
made  up  into  a  conical,  sausage  sha|)ed  plug, 
.and  lowerei!  into  the  hole.  If  the  plug  does 
not  slop  ruul  expand  by  itself  at  the  right 
spot,  it  ^hnuld  be  made  slightly  larger  than 
the  Imle :  on  pushing  if  down  with  the  drill 
rods  it  can  then  lie  stopped  at  any  desired 
point         \     sm.all    amoinit    of    grout      is     then 


poured  on  top  of  the  plug,  and  time  is  allowed 
for  it  to  set.  Then  enough  grout  is  poured 
in  through  the  drill  rods  to  solidify  the  cav- 
ity, the  rods  being  slowly  withdrawn  as  the 
cavity  fills.  .After  36  hours  it  will  usually  be 
safe  to  resume  drilling  in  the  ordinary  way. 
.\  speed  of  80  ft.  per  hour  can  readily  be 
maintained  through  the  cement  plug.  While 
drilling  through  cement,  it  is  a  good  plan  to 
force  the  wash  water  down  inside  the  rods 
instead  of  up.  with  the  object  of  disintegrat- 


Fig.   8— Registering    Device. 

ing  the  core  as  much  as  possible,  and  thus 
avoid  the  necessity  of  hoisting  the  rods  with 
the  usual  frequency,  to  no  useful  purpose.  It 
is  an  obvious  advanta.ge  to  use  the  quickest 
setting  cement  available. 

In  case  an  inrush  of  material  is  met  at  or 
below  a  cavity,  boring  is  continued  past  the 
fissure,  and  cement  is  then  forced  by  the 
pump  down  through  the  rods  and  up  be- 
tween them  and  the  sides  of  the  hole  into  the 
running  material ;  on  drawing  the  rods  up 
slnwly,  while  continuing  to  feed  cement,  the 
bole  can  be  solidly  filled  up  to  a  point  above 
the  cavity.  If  a  fissure  should  be  met  which 
drains  water  out  of  the  hole,  cement  may  be 
forced  down  the  rods  under  heavy  pump 
pressure,  so  as  to  cause  it  to  penetrate  as  far 
as  possible  into  the  fissure  before  setting.  In 
these  two  last  mentioned  cases,  three  or  four 
days  should  be  allowed  for  the  cement  to  set 
before   resuming  boring. 


Tunnel  Ventilation. — The  .Saccardo  sys- 
tem cif  tunnel  ventilation  consists  of  the 
ii-^e  of  a  blower  fan  connected  with  a  con- 
duit outside  of  one  of  the  entrances.  The 
conduit  feeds  an  air  chamber  that  completely 
encircles  the  tunnel  just  inside  the  entrance. 
This  chamber  opens  into  the  tunnel  through 
a  ring  of  17  nozzles.  The  chamber  and 
conduits  are  of  reinforced  concrete;  the 
nozzles  are  of  wrought  iron.  This  system 
produces  a  current  of  air  at  the  tunnel  en 
trance  and  to  take  advantage  of  this  blow- 
ers  that   gave   a   range   of   velocity   of  9    ft. 
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Fig.  9 — Example  of  Record  Sheet. 

10  ins.  to  19  ft.  S  ins.  jier  >econd  were  in- 
stalled in  the  St.  Ciothard  and  'I'averii  tun- 
nels. The  results  were  successful  umI  only 
in  supiilying  pure  air  to  trainmvn,  but  alsa 
in  reducing  the  deterioration  of  track  causetJ 
by  the  sulphurous  fumes  of  coal  and  oil 
fiiel. 
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ROADS      AND      STREETS     SECTION 


Methods  and  Costs  of  Road  Construc- 
tion With  Bituminous   Material 
by  Mixing  Methods. 

\Vitliiii  tlie  last  lew  years  bituminous  mate- 
rials have  come  into  extensive  use  in  highway 
work.  In  the  construction  01"  new  roads, 
where  these  materials  are  used,  two  methods 
have  been  employed— the  penetration  method 
and  the  liiixing  method.  Both  of  these  meth- 
ods were  fully  discussed  at  a  special  meefing 
of  road  engineers,  held  last  Januarv  under  the 
auspices  of  the  American  Societv  o'f  Civil  En- 
gineers, and  in  the  March  number  of  the  Pro- 
ceedings of  that  society.  Vol.  XXXVII,  No.  3, 
pp.  224  to  413,  much  of  this  discussion  is  re- 
printed. That  portion  of  the  discussion  relat- 
ing to  the  use  of  bituminous  material  by  the 
penetration  method  was  abstracted  in  our  last 
issue,  and  in  this  issue  we  take  up  that  part  of 
the  discussion  relating  to  the  use  of  bitumi- 
nous materials  by  mixing  methods. 

RHODE  ISL.\ND. 

The  following  general  observations  on  the 
use  of  bituminous  materials  by  mixing  meth- 
ods and  the  description  of  the'  road  construc- 
tion by  the  method  in  Rhode  Island  were  Riven 
by  Prof.  Arthur  H.  Blanchard.  consulting 
highway  engineer.  Providence,  R.  I. 

Bituminous  pavements  constructed  bv  mix- 
ing methods  may  be  considered  under  two 
types.  Type  A  has  as  its  characteristic  a  care- 
fully graded  aggregate,  and  mav  be  classified 
with  sheet  asphalt  and  wood  block  pavements. 
from  the  standpoint  of  adaptabilitv  under  cer- 
tain traffic  conditions,  while  Type  B,  consist- 
ing of  a  pavement  with  an  upper  course  con- 
taining a  larger  percentage  of  voids  than  Type 
A,  is  suitable  for  residential  streets  in  cities, 
roads  on  state  trunk  lines,  etc..  which  are  sub- 
jected toexcessivc  motor  car  traffic  and  heavy 
commercial  traffic,  considered  from  the  stand- 
point of  the  present  traffic  on  trunk  highways. 

In  the  construction  of  bituminous  pave- 
ments of  Tvpe  A,  the  materials  for  the  aggre- 
gate are  broken  stone  and  sand  of  graded 
sizes  mixed  so  as  to  form  a  dense  mixture, 
while  the  usual  bituminous  materials  are  nat- 
ural asphalts,  oil  asphalts,  and  refined  tars, 
either^  alone  or  in  combination  with  asphaltic 
materials.  In  connection  with  the  construc- 
tion, machines  are  used  to  heat  and  in  some 
cases  to  clean  the  aggregate  and  thoroughlv 
mix  it  with  the  bituminous  binders.  These 
plants  are  of  two  kinds,  staionarv  and  porta- 
ble. The  results  secured  by  the  use  of  pave- 
ments of  this  character  have  been  verv  satis- 
factory, from  the  standpoint  of  durability,  but 
in  some  instances  the  surfaces  have  been 
slippery  and  in  other  cases  dusty.  Particular 
attention  should  be  given  in  the  future  to  the 
nature  of  the  material  used  as  a  flush  coat,  as 
it  is  possible  to  construct  a  pavement  of  this 
type  so  that  the  surface  will  not  be  either 
slippery  or  dusty. 

Pavements  of  Type  B  are  usuallv  construct- 
ed by  using  as  an  aggregate  either  the  run  of 
the  crusher  or  a  mixture  of  certain  sizes  of 
broken  stone,  with  or  without  sand,  and  a  bi- 
tuminous cement  of  natural  asphalt,  oil  as- 
phalt, heavy  asphaltic  oil,  tar.  or  a  combina- 
tion of  tar  and  asphaltic  materials.  The  two 
methods  which  have  been  adopted  in  con- 
structing pavements  of  this  type  are,  first,  the 
hand-mixing  method,  in  connection  with 
which  unheated^  stone  is  generally  used.  and. 
second,  by  mixine  the  aggregate  and  the  bi- 
tuminous material  with  mechanical  mixers. 
The  results  to  date  by  these  methods  in  some 
rases  have  proved  satisfactory  and  in  others 
hut  insufficient  and  uneconomical.  The  results 
have  .eenerally  proved  s.itisfactory  when  the 
method  and  the  materials  were  adaptable  to 
local  conditions,  when  the  roads  were  well 
constructed  with  a  bituminous  cement  of  good 
quality,  and  the  work  was  in  charge  of  a  com- 
petent inspector.  Here,  again,  the  function  of 
the  fliLsh  coat  and  the  course  of  mixed  ag.erc- 
.gate   has  not  been    fully   appreciated.     Tn   the 


future  luuch  attention  should  be  devoted  to 
the  design  of  a  mixer,  including  a  dryer  as  an 
essential  adjunct  under  certain  conditions. 
One  type  of  plant  of  this  character  should  be 
designed  so  as  to  be  economically  adaptable  to 
road  work  on  which  portable  crushers  are 
used,  the  output  of  which  is  necessarily  lim- 
ited. Distributors  for  the  application  of  a 
flush  coat  also  receive  attention. 

In  Rhode  Island  bituminous  pavements  have 
been  constructed  by  the  mixing  method  since 
1!)0(!.  Judging  from  the  results  obtained  to 
date  the  most  economical  and  efficient  pave- 
ments for  heavy  combination  trunk  line  traf- 
fic under  normal  conditions  in  Riindc  Island 
h;ive  been  those  constructed  with  tar  in  the 
mix  and  an  oil  asphalt  flush  coat,  the  oil  as- 
phalt which  has  proved  most  satisfactory  dur- 
ing all  seasons  of  the  year  being  a  Texsco 
asphalt  having  a  melting  point  o!  from  90° 
to  95°  C,  as  determined  by  the  test  proposed 
by  the  Special  Committee  of  American 
Society  of  Civil  Engineers.  The  first 
pavement  of  this  type  was  built  in  1908  in 
East  Providence.  When  inspected,  in  Jan- 
state  of  preservation  and  practically  dustless, 
the  flush  coat  of  asphalt  being  in  such  condi- 
tion as  to  take  the  prints  of  the  calks  of 
horses'  hoofs,  although  the  air  temperature 
was  0°  C.  The  average  traffic  for  13  hours  on 
this  road  during  the  summer  of  1909  was  .3.55 
horse-drawn  vehicles  and  810  motor  vehicles. 
Under  normal  conditions,  when  constructed 
under  coirmetent  supervision.  and  in  the 
months  of  June  to  September,  inclusive,  a 
pavement  of  the  class  referred  to  will  cost 
from  25  to  35  cts.  per  sq.  yd.  more  tlian  the 
cost  of  ordinary  macadam. 

For  roads  subjected  to  traffic  consisting  of 
90  per  cent  motor  cars  and  a  light  horse- 
drawn  vehicle  traffic,  the  results  "in  Rhode 
Island  indicate  that  a  flush  coat  on  a  bitu- 
minous pavement  constructed  by  the  mixing 
method  is  not  necessary.  The  excellent  con- 
dition, when  examined  in  October.  1910,  of 
the  190(1  section  in  Charlestown  built  of  Provi- 
dence tar,  and  the  1908  section  in  Xarragan- 
sett  built  of  Tarvia.  are  evidence  that  a  road 
of  this  type  is  economical  and  efficacious.  The 
summer  traffic  durin?  1909  on  the  Xarra.gan- 
sett  road  averaged  42  horse-drawn  vehicles 
and  410  motor  vehicles  for  a  period  of  12 
hours.  A  road  of  this  character  can  be  con- 
structed, under  normal  conditions,  during  the 
months  from  June  to  September,  inclusive, 
with  refined  tar  or  an  oil-asphalt  for  from  15 
to  25  cts.  per  sq.  yd.  in  excess  of  the  cost  of 
ordinary  macadam,  provided  the  construction 
work  is_  supervised  by  a  competent  inspector. 
The  estimates  given  are  based  on  1910  labor 
and  material  cost  data. 

The  1909  experimental  sections  built  in  B;ir 
rin.gton.  while  Prof.  Blanchard  was  in  charge 
of  bituminous  work  in  Rhode  Island,  have 
been  open  to  traffic  for  more  than  a  year.  The 
sections  were  all  built  by  the  mixing  method, 
each  section  having  a  paint  coat  of  the  same 
kind  of  bituminous  material  as  was  used  in 
the  mix.  The  materials  were  Maiden  Tarite. 
.Springfield  Tarite,  Tarite-Asphalt  E  C20  per 
cent  asphalt).  Tarite-Asphalt  J  ("10  per  cent 
nsphaltl.  Texaco  Macadam  Binder  and  the 
U.  G.  T.  Road  Compound  No.  4.  When  ex- 
amined in  January.  1911,  the  various  sections 
exhibted  the  followine  characteristics:  The 
Maiden  Tarite  and  Sprinsrfield  Tarite  sections 
presented  an  excellent,  close-.erained.  mosaic 
surface,  the  surface  coat  on  the  top  of  the 
stones  having  entirel.v  disanneared.  The  sur- 
face afforded  an  excellent  foothold  for  horses 
There  has  been  a  slight  abrasion  of  the  road 
metal  composing  the  upper  surface.  Very  lit- 
tle difference  was  noted  hetw-een  the  Tarite- 
.\sphnlt  E  and  Tarite-.Asphalt  J  sections.  c\- 
rept  that  the  mosaic  surface  of  the  stones  was 
'"ore  apnarent  in  the  latter  than  in  the  former 
The  surface  presented  a  fairlv  .good  foothold 
for  horses,  and  was  practically  dustless  On 
(lie  section  constructed  with  Texaco  Maca- 
d:im    Binder   the    stones   composin"'   the   upncr 


la.\er  were  not  visible.  The  flush  coat  was  re- 
markably dustless,  and,  at  a  temperature  of  C 
r.,  was  slightly  impressed  by  the  calks  of 
horses'  hoofs.  On  the  surface  constructed 
with  the  U.  G.  I.  Road  Compound  No.  4  the 
stones  were  not  visible.  The  surface  was  ex- 
tremely hard  and  smooth,  and  hence  slippery, 
but  was  dustless. 

The  road  on  which  these  various  sections 
were  constructed  is  between  West  Harrington 
.iiid  Nyatt  Point,  in  the  Town  of  Barrington. 
Eact  sections  was  built  on  a  tangent,  and  the 
grades  varied  from  0..50  to  1.14  per  cent.  The 
sub-grade  encountered  was  composed  of  a 
very  hard  layer  of  clay  and  sand  over  a  foun- 
d.ition  bed  of  bricks,  which  had  been  placed 
there  several  years  before  by  the  town  high- 
way authorities.  Almost  the  entire  length  of 
the  road  was  through  a  wooded  district,  the 
shade  being  very  dense.  Previous  to  recon- 
struction, the  road  had  been  surfaced  with 
gravel.  In  June  and  July,  1909,  the  average 
traffic  for  8  hours  was  as  follows: 

Horse-drawn  vehicle  traffic — 

One-horse  vehicles    71 

Two-horse  vehicles   3 

Motor  veliicle  tratRc — 

Motorcycles    1 

Motor   runabouts    9 

Motor  touring  cars   (4   or  5  seats) 43 

Motor   touring   ears    (6   or   7   seats)    includ- 
in.5  limousines   and   landaulets 17 

The  contract  was  let  originally  for  ordi- 
nary macadam  construction,  and  later  a  secon- 
dary agreement  was  drawn  up  by  which  the 
extra  labor  required  on  the  bituminous  work 
\sas  paid  for  as  per  agreement  covering  prices 
for  different  grades  of  labor  plus  a  commis- 
sion of  15  per  cent.  The  prices  paid  to  la- 
liorers  on  bituminous  work  were  $2.00  per  day 
of  10  hours  for  experienced  men,  and  $1.75 
per  day  for  ordinary  laborers.  One-horse 
teams  and  drivers  were  paid  $3.50,  and  two- 
horse  teams  and  drivers  $5.00  per  day. 

The  following  plant  equipment  was  used : 
A  Kelly-Springfield  15-ton  roller;  a  tar-coat- 
ing machine  manufactured  by  the  ,'\merican 
Tar  Co.,  the  rent  of  which  was  $2.00  per  day. 
The  contractor  supplied  three  tar  kettles,  mix- 
in,g  platforms,  square-pointed  shovels,  pails, 
dippers,  and  rakes,  at  a  rent  of  $0.25  per  kettle 
and  accessories  per  day.  Brooms,  potato- 
hooks,  and  steel-bodied  wheel-barrows  were 
supplied  by  the  State. 

The  macadam  was  built  in  two  courses :  The 
foundation  course  consisted  of  broken  stone 
varying  from  1%  to  2%  in.  longest  dimen- 
sions, which  was  fi  in.  deep  when  loose,  and 
was  rolled  to  4  in.  The  top  course  con- 
sisted of  stone  of  the  same  quality,  varying  in 
size  from  %  to  1%  ins.,  w^hich  was  3  ins.  deen 
when  loose,  and  was  rolled  to  2  ins.  The  rock 
used  was  a  chlorite  gneiss,  having  the  fol- 
lowing characteristics : 

Determinations.  Results. 

Specifie  gravity  2.80 

Weight  per  eu.  ft.,  lb 17ii 

Water  ab.sorbed  per  cu.  ft.,  lb 0.46 

T^ercentage  of  wear 4.6 

I'Yench  coefficient  of  wear 8.6 

ilardnes.?     In. 7 

Toughness    S 

<'omenting  value   F.iir. 

The  width  of  macadam  was  14  ft.  and  the 
crown  throu.ghout  was  %  in.  per  ft.  The  top- 
course  stone  was  mixed  by  hand  with  bitu- 
minous material  until  all  stones  were  thor- 
oughly coated.  INlost  of  the  mixing  was  done 
by  hand,  with  long-handled,  square-pointed 
shovels,  on  plank  platforms  composed  of  three 
sections,  each  8  ft.  square.  The  tar-coating 
m.achinc  was  used  on  the  sections  built  with 
Springfield-Tarite  and  the  U.  G.  I.  No.  4 
Road  Compound.  This  machine  and  the  meth- 
'icl  usin.g  it  was  described  bv  Prof.  Blanchard 
in  a  paper  on  "Use  of  Binding  Materials  in 
the  Construction  of  !Metalled  Roads."  wdiicb 
was  presented  before  the  Second  Tnternational 
Uiiad  Congress  at  Brussels,  in  August,  1910. 
The  mixin.e  gang  consisted  of  three  experi- 
tnced  and  five  common  laborers.  The  flush- 
coat   .gang  consisted   of   one   exnerienced   and 
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TABLE   1.— GENERAL   INFORMATION   ON    EXPERIMENTAL   ROADS     CONSTRUCTED  IN  lU 


Material. 


Maiden    Tarite    

Texaco  Macadam   Binder   .  . . . 

rarite-Asphalt  (20%) 

rarite-A.sphalt  (10%) 

Springfield  Tarite 

U.  G.  I.  Road  Compound  No.  4. 


3.50 
2S0 
IGS 
169 
291 


Air  Temp 

L-ratuie, 

X 

c; 

in  Deg 

rees 

P 

U 

Faiiren 

heit. 

4> 

< 

.\verage. 

Jlin. 

.Zi 

0.50 

SO 

60 

Sept.  20. 

2.12 

SO 

65 

Sept.  22. 

0.28 

70 

;.i.i 

Sept.  2;i 

0.83 

G5 

."0 

Sept.  30. 

1.14 

75 

.".0 

Oct.  2. 

1.14 

7:i 

jll 

Oct.  0. 

Sept.  22. 
Sept.  29. 
Sept.  30. 
Oct.  2. 
Oi'l.  6. 
Oct.  '.). 


J  C 


<  ofc 
240 
255 
255 
250 
240 
290 


1  IN 

RHODE  ISLA 

Ba 

.a  « 

_  "J 

—  a 

d 

c« 

11 

•Cm 

<1^'S 

Id 

rtM 

H« 

Sq 

^g 

w 

1% 
1% 


% 


232 
217 
216 
200 
150 
155 


•a 


550 
400 
400 
400 
500 
450 


two  common  laborers.  In  applying  the  flnsh- 
coat  house  brooms  were  used,  the  material  be- 
ing supplied  to  the  spreader  in  steel-bodied 
wheel-barrows. 

Table  I  contains  general  information  and 
Table  II  cost  data  relative  to  the  various  ex- 
perimental sections:  Table  II  gives  analysis  of 
the  bituminous  inaterials  used.  The  analyses 
were  made  in  accordance  with  the  methods 
proposed  by  the  Special  Coinmittee  of  Amer- 
ican Society  of  Civil  Engineers  appointed  "To 
Report  on  Bituminous  Materials  for  Road 
Construction,  and  on  Standards  for  their 
Test  and  Use.'" 

The  following  notes,  relative  to  details  of 
construction  were  taken  from  the  records  of 
the  Resident  Engineer,  Irving  \V.  Patter- 
son, Jun.  Am.  .Soc.  C.  E. 

Maiden  Tarite. — At  the  prevailing  tempera- 
ture, the  material  refused  to  run  from  the 
bungs  of  the  barrels  with  sufficient  rapidity 
to_  keep  the  work  constantly  progressin.e.  For 
this  reason  the  heads  of  the  barrels  were 
knocked  out  and  the  contents  emptied  into  the 
kettles  in  a  very  short  time.  On  this  section 
rolling  was  done  each  day  until  a  thorough 
compacting  had  been  effected  and  the  material 
had  set  up  so  that  there  was  no  appreciable 
movement  under  the  wheels  of  the  roller. 
Rolling  was  never  done  until  the  material  had 
been  down  over  night.  The  first  day  rolling 
was  done  about  9  a.  m.,  before  the  material 
had  softened  excessively.  Later,  as  the  ma- 
terial began  to  set  up,  rolling  was  delayed 
until  the  middle  of  the  day  because  in  the 
earlier  hours  the  stiffness  of  the  surface  did 
not  allow  of  compacting.  The  surface  had 
set  up  in  such  a  manner  that  painting  might 
have  been  done  at  the  end  of  about  6  days. 

Texaco  Macadam  Binder. — The  weather  con- 
ditions during  the  construction  of  this  sec- 
tion were  the  most  unfavorable  during  the 
entire  period  of  construction.  Owing  to  fre- 
quent rains  and  almost  constant  mists,  it 
was  impossible  to  keep  the  stone  dry.  Work 
was  carried  on,  however,  except  when  rain 
was  actually  fallin.g,  because  of  the  lateness 
of  the  season  and  the  desire  to  finish  to  a  cer- 
tain point  before  weather  conditions  prevented 
further  bituminous  construction.  The  stone 
was  mixed  with  no  great  difficulty  when  drv 
but  when  damp,  as  was  generally  the  case,  it 
was  very  difficult  to  get  it  coated.  The  mate- 
rial was  exceedingly  slow  in  setting  up.  It 
was   impossible   to   apply   the   flush   coat   until 


3  weeks  after  laying  the  stone.  Even  at  that 
time  the  surface  felt  very  elastic  under  foot 
pressure. 

Tarite-Asphalt  (10  per  cent). — The  heads 
of  the  barrels  had  to  be  removed  in  order  to 
allow  the  material  to  flow  into  the  kettles. 
Mi-xing  was  difficult  because  of  the  low  tem- 
perature and  the  consequent  stiffness  of  the 
bituminous  materials.  (Dwing  to  tlie  rapidity 
with  which  the  material  hardened  on  contact 
with  the  cold  stones,  it  was  necessary  to  mix 
very   small   patches   at   one   time.     Rolling   on 


and  the  length  of  time  necessary  for  setting 
up  varied  very  slightly  from  the  experience 
with  Tarite-Asphalt  (10  per  cent),  but  there 
was  somewhat  more  difficulty  in  removing  the 
material  from  the  barrels. 

■Springfield  Tarite. — Rolling  was  done  on 
this  section  in  the  warm  part  of  the  day,  be- 
catise  the  season  was  rather  late,  and  the 
mornings  and  evenings  being  cold  the  material 
was  stiffened  so  much  that  rolling  did  not 
compact  the  surface  well.  The  flush-coat 
might  have  been  applied  on  the  third  day. 


TABLE    in.— -\N.\LTSES    OF   BITUMINOUS    MATERIALS    USED    IN    EXPERIMENTAL    RO.ADS 
CONSTRUCTEIT    IN    1909    IN    RHODE   ISLAND. 


Specific    gravity    1.222 

Wather  soluI")le,  oi'ganic "-^ 

Water-soluble,   inorganic .'j-^ 

Free  carbon   -'.i.o 

Ash   0.1 

Solubility  in  cold  C  CI.-. 

Fixed  carbon  29.1 

Paraffine   ■ 

Melting  point,  original  material ;.• 

I'^vaporation  in  .'.  bnin-s  jit  170"  ct-nl 15.0 

Melt'ng  point   residue 62 

Penetration  residue.  4'   cent 2 

Penetration  residue,  25'"  cent l' 

Evaporation  in  5  liours  at  20.'°  cent 

Melting  point  residue 

Penetration  residue.  4  '  cent 

Penetration  residue.  25^  cent 

Solubility  SS°  Baume  naphtha 

I'baracter  of  solution,  sticky-  or  oily 

Distdlation  to  ,T00=  cent 11*. 7 

l.'p  to  105°  cent 0.0 

10.">-  to  170°  cent »•  • 

170-'  to  225°  cent 'S 

-'2.1°  to  270°  cent .»••• 

270°  to  300°  cent 


< 

< 

T. 

■  2 

0^ 

HH 

H-J 

r-i - 

m 

D  p. 

0.965 

1.176 

1.2U 

1.2^ 

14 

1.167 

0.3 

0.5 

O.ti 

0,2 

0.3 

0.0 

0.1 

0.0 

0.4 

0.1 

0.3 

18.6 

22.5 

24.5 

2.4 

0.0 

0.0 

0.1 

0.0 

0.1 

99.6 

74.0 

69.5 

S.O 

27.4 

26.2 

30.7 

22.1 

0.2 

16.6 

10.5 

13.5 

11.9 

I0.5 

65 

70 

67 

t;:; 

74 

46 

<> 

1 

0.3 

105 

12 

10 

1.-, 

3 

19.1 

17.5 

IS. II 

llfi 

SO 

S5 

29 

1 

1 

5S 

'> 

77 

sticky. 

1S.7 
0.3 
1.0 

9!4 

4.7 

26.7 
0.0 
0.3 

4.S 
10.9 

4.7 

le.'s 
0.0 

0.0 

0.0 

10.4 

6  4 

this  section  was  done  in  the  middle  of  the 
day.  Rolling  was  also  done  on  the  day  the 
material  was  laid  because  if  the  surface  was 
left  unrolled  over  night  permanent  compact- 
ing was  very  difficult.  .\t  the  end  of  2  days 
the  surface  had  set  up  sufficiently  to  allow 
painting. 

Tarite-Asphalt    (20  per  cenf). — The  quanti- 
tv   of    material    used,    the    manner   of    rollin.g. 


TABLE    II.  — COST    DAT.V 


EXPERIMENTAL    RO.SIi 
ISLAND. 


CONSTRUCTED    IN    l;i09    IN     RHODE 


a 
1/1 

< 


^  y-V.  '^v 

Ma(f rial  per  gal.,   f.   o.  b $0.OSO  SO.IW*  $0.09S 

Freight,   per  gal 010  ....  .009 

Loading  and  hauling,   per  gal 007  .005  .004 

Material  on  road,  per  gal 097  .115  .111 

Heating  material,  per  gal 008  .008  .008 

Mixing   material,    per  gal 029  .030  .026 

Painting,   per  gal 021  .021  .033 

Total   cost  of  material   in   place,   per 

sq.  yd.t  $11.2:17  $0,357  $0.:'.s;; 

•Price  per  gal.  includes  freight. 

tThe  total  cost  per  sq.   yd.  given  above   is  the  cost  over  and  aim 
am.     The  cost  of  2-in.   course  of  ordinary  macadam  was  16  cts.  pe 


EhS 

yj 

>^  a 

$0,092 

$o.ns(i 

$0,070 

.009 

.0119 

.025 

.004 

.0114 

.003 

.106 

.093 

.099 

.008 

.1107 

.007 

.028 

.043 

.044 

.036 

.032 

.037 

.?  0.376 

$0,369 

$0,391 

tb.-  cost   : 

Df  Mrdinar^■ 

macad- 

<i   yd. 

I '.  C  I.  i\'o.  4  Road  Compound. — The  first 
section  laid  with  this  material  was  allowed  to 
remain  over  night  before  rolling,  but  this 
section  was  never  compacted  as  well  as  where 
the  rolling  followed  close  after  the  laying  of 
the  surface.  Rolling  in  the  early  morning  ap- 
peared to  aft"ect  the  surface  in  no  way  except 
to  break  up  the  stones  of  the  No.  2  course. 
Rolling  in  the  middle  of  the  day.  except  on 
1I1C  day  on  which  the  material  was  laid,  ap- 
[leared  to  be  but  slightly  more  effective  than 
rolling  in  the  early  morning.  Hence  it  was 
fotmd  absolutely  necessary  to  roll  very  soon 
after  laying  the  No.  2  course.  The  great 
change  produced  by  relatively  sli.ght  changes 
of  temperature  can  be  jud.ged  from  the  fact 
th.it  in  the  early  morning  at  this  season  of 
the  year  the  material  in  the  liarrcls  might  be 
split  to  pieces  with  an  axe.  while  earlier  in 
the  season  it  would  flow  slnwly  from  the 
bungs. 

R.asecl  on  experience  acquired  while  in 
charge  of  bituminous  work  in  Rhode  Island, 
and  investicrations  conducted  in  the  United 
States  and  Europe,  Prof.  Pdanchard  considers 
thai  many  of  the  failures  nf  bituminous  pave- 
ments constructed  by  mixing  mctliorls  have 
lieen  due  to  one  nr  more  of  the  following  fac- 
tors: Poor  bituminous  hinder:  bituminous  ma- 
terial not  adaiited  t'l  the  mcthoil  used:  the 
use  of  an  insufficient  quantity  of  bituminous 
material  :  poor  mix  :   an  a.g.gregate  unastisfac- 
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tory  in  quality ;  injudicious  selection  of  sizes 
of  roacl  metal  in  the  aggregate ;  aggregate  cov- 
ered with  dust  or  dirt ;  damp  broken  stone  or 
sand  ;  overheated  broken  stone,  sand,  or  bitu- 
minous material ;  the  use  of  excessively  heavy 
three-wheel  rollers;  the  coating  of  the  bitu- 
minous-covered aggregate  with  roadside  dust, 
either  before  rolling  or  preceding  the  appli- 
cation of  the  flush-coat :  insufficient  bond  be- 
tween the  foundation  course  of  macadam  and 
the  bituminous  course,  due  in  certain  cases  to 
over-compacting  the  lower  course :  and,  final- 
ly, incompetent  supervision  of  the  handling 
of  materials  and  of  the  details  of  construction. 

M.\SS.\CIU"SETTS. 

The  general  discussion  that  follows  -was 
given  by  Mr.  F.  C.  Pillsbury,  Division  Engi- 
neer, Massachusetts  Highway  Commission: 
Road  surfaces  should  be  designed,  as  nearly 
as  possible,  for  the  traffic  to  be  sustained,  and 
at  the  present  time,  it  seems  that  it  is  possible 
to  draw  the  line  closely  between  the  necessity 
for  a  mixed  bituminous  macadam  and  for  a 
less  expensive  type  on  the  one  hand,  and  a 
superior  pavement  on  the  other. 

There  is  no  doubt  that  it  is  possible  to  con- 
struct on  a  suitable  base  a  mixed  bituminous 
macadam  which  will  sustain  extremely  heavy 
horse-drawn  vehicle  traffic,  and  it  is  even  pos- 
sible that  in  the  future  a  pavement  may  be 
found  which  will  sustain  the  very  heaviest 
horse-drawn  vehicle  traffic.  On  the  other 
hand,  there  is  no  doubt  that  even  the  most 
successful  bituminous  macadam  constructed 
by  penetration  or  layer  mctliods  will  not  sus- 
tain a  traffic  equal  in  w-eight  to  that  which 
may  be  borne  by   the   mixed  coinposition. 

This  seems  to  prove  the  superiority  of  a 
mixed  aggregate  over  other  kinds  of  bitumin- 
ous macadam  when  heavy  loads  drawn  by 
horses  must  be  sustained.  For  medium  traf- 
fic, partly  or  even  almost  altogether  automo- 
bile, it  seems  that  the  penetration  and  layer 
methods  of  construction  will  answer.  They 
-Tre  less  expensive,  of  course,  but  if  the  mix- 
ing method  is  superior  in  one  case,  why  should 
it  not  be  in  the  other?  It  is  probable  that  its 
superiority  w^ill  give  much  greater  perma- 
nence, and  that  this  may  prove  it  to  be  more 
economical.  On  the  other  hand,  a  large  vol- 
ume of  swiftly-moving  automobile  traffic  may 
disturb  the  actual  surface,  causing  abrasion 
to  such  an  extent  that  either  mixed,  penetra- 
tion, or  layer  treatment  will  be  badly  dis- 
turbed on  the  surface  after  two  or  three  years, 
so  that  it  would  be  economy  in  anv  case  to 
restore  the  surface  continually  before  destruc- 
tion by  surface  applications  of  some  form  of 
bitumen. 

Mr.  Pillsbury  stated  that  he  believed  that 
there  are  many  cases  where  an  asphaltic  bitu- 
minous macadam  could  be  laid  which  would 
answer  all  the  purposes  now  served  bv  brick 
or_  wood  block,  except  that  wood  block  is 
quieter.  Bituminous  macadam,  however,  is 
quieter  than  brick  or  granite-block  pavements. 
The  cost  of  such  pavement  should  not  exceed 
one-half  that  of  the  brick  or  other  more  ex- 
pensive forms  mentioned  above.  .Asphaltic 
bituminous  macadam  must  be  constructed  onlv 
of  selected  materials  placed  with  the  greatest 
care. 

The  actual  operation  of  mixing  and  placing 
an  a.ggregate  may  be  accomplished  at  a  low 
cost  by  careless  methods,  but  the  results  will 
be  uncertain,  and,  without  doubt,  will  result 
in  failures  in  many  cases.  So  much  depends 
on  the  personal  factor,  that  skilled  and  experi- 
enced labor  should  he  employed.  This  leads 
to  a  question  of  machinery  versus  hand  labor. 
Mr.  Pillsbury  states  that  from  experience  he 
had  no  doubt  that  machine  work  is  more  satis- 
factory, as  machinery  may  be  used  which  will 
mix  uniformly  and  thoroughly.  It  is  almost 
impossible  to  obtain  a  uniform  product  by 
hand  mixing. 

One  of  the  most  interesting  roads,  on  which 
both  hand  and  machine  mixin.g  were  used, 
was  constructed  in  the  summer  of  IfllO  on  the 
.State  highway  between  the  City  of  Lvnn  and 
the  Town  of  Revere,  in  Massachusetts.  This 
road  carries  all  the  business  traffic  between 
Boston  and  T,ynn  and  other  cities  and  towns 
north  and  cast,  a^;  well  as  a  large  volume  of 
automobile    travel. 

If   the    road   had   not   been    subject   to   very 


heavy  horse-drawn  vehicle  traffic,  a  mixed 
tiituminous  macadam  would  not  have  been 
constructed.  The  traffic  was  so  heavy  that 
ihc  M.assachusetts  Hi,ghw.ay  Commission 
thought  it  advisable  to  use  a  bituminous  ma- 
terial which  was,  as  far  as  known,  least  likely 
to  o.xidize  and  lose  its  plastic  and  adhesive 
qualities  until  after  the  greatest  period  of 
wear  had  been  obtained.  It  was  finally  de- 
cided to  use  a  composition  of  natural  oil  and 
refined  natural  asphalt,  and  to  mix  this  in  a 
thorough  manner  with  an  excellent  quality  of 
trap   rock. 

The  work  w\as  complicated  and  made  diffi- 
cult and  expensive  by  the  necessity  of  keep- 
ing the  road  open  to  travel.  The  entire  widtli 
of  the  roadway  was  only  22  ft.,  hence  only  11 
ft.  were  available  at  one  time. 

At  first  the  mixing  was  done  by  hand,  but 
the  cool  nights  and  mornings  made  it  difficult 
to  combine  the  stiflf  bituminous  material  with 
the  cold  stone  satisfactorily,  and  it  was  found 
that  the  work  was  progressing  too  slowly. 
Hence,  it  was  decided  to  mix  by  machinery. 
Two  Smith  concrete  mixers  were  used.  The 
stone  was  heated  and  the  mixing  accomplished 
with  entire  satisfaction.  The  two  Smitli  mix- 
ers turned  out  daily  sufficient  material  to  cover 
about  800  sq.  yds.  of  surface.  This  amount 
kept  three  steam  rollers  busy,  and  was  all  that 
could   possibly  be   handled. 

Mr.  Pillsbury  Siates  that  this  practical  type 
of  surface  and  the  method  of  operation  is  to 
be  strongly  recommended  for  roads  which 
are  somewhat  remote  from  a  central  mixing 
plant  and  are  subjected  to  heavy  traffic. 

WHITE     PL.\INS     RO.\D,      BRONX      BOROfCH^      NEW 
YORK    CITY. 

Last  fall  an  experimental  pavement  was  laid 
on  the  White  Plains  Road  in  the  Borough  of 
the  Bronx,  ^ew  York  City,  in  order  that  a 
comparison  might  be  made  as  to  the  cost  and 
durability  of  bituminous  pavements  laid  b\ 
the  mixing  and  by  penetration  methods,  with 
water-bound  macadam  and  other  types  of 
pavements.  A  general  description  of  the  meth- 
ods employed  in  constructing  the  experimental 
sections  was  given  in  Engineering-Contr.vc- 
TING  of  Dec.  7,  1910.  The  experimental  pave- 
ments consist  of  18  sections,  ranging  in  length 
from  100  to  350  ft.,  with  a  width  of  GTft. 
Fourteen  of  these  sections  comprise  the  bitn- 
minons  pavement  group,  two  of  which  con- 
sist of  a  wearing  surface  of  broken  stone  and 
sand  with  an  asphaltic  binder,  built  by  the 
mixing  method  and  laid  on  a  concrete  foun- 
dation. The  wearing  surfaces  of  twelve  sec- 
tions were  laid  on  a  broken  stone  foundation, 
five  built  by  the  penetration  and  seven  by  the 
mixing  method.  In  all  but  one  section  built 
by  the  mixing  method  the  stone  was  heated. 
The  remainin.g  four  are  made  up  as  follows : 
Hassam  Portland  cement  concrete  pavement, 
water-bound  macadam,  Sicilian  Asphalt  Co.'s 
.Asphalto,  which  in  appearance  resembles 
ground  Kentucky  Rock  .Asphalt,  and  a  surface 
application  of  asphalt  binder  and  sand  on  an 
old  macadam  strip.  In  all  but  one  section, 
w-here  paving  gravel  was  used  in  the  wearing 
surface,  the  stone,  both  for  foundation  and 
wearing  surface,  was  Clinton  Point  crushed 
trap  rock.  Data  on  the  section  built  with  the 
surface  application  and  those  built  by  the 
penetration  methods  were  given  in  Enoinefr- 
ixc-CoNTR.\CTiNG  April  12,  1010,  and  .April  10. 
1010,  respectively. 

The  water-bound  macadam  section  was  laid 
as  a  basis  of  comparison,  both  with  regard  to 
wear  and  cost  of  construction.  The  cost  of 
experimental  work  of  this  character,  where 
the  sections  are  short  and  all  diflfer  in  methods 
of  construction,  is  necessarily  high,  as  the 
organization  can  hardly  be  perfected  in  mak- 
ing satisfactory  pro.gress  before  the  section 
is  completed.  Therefore  it  may  he  safe  to 
assume  that  the  excess  cost  of  the  water- 
bound  macadam  may  be  used  to  determine  thr- 
percentage  to  be  deducted  from  the  actual  cost 
of  any  other  section,  in  order  to  ascertain  its 
normal  cost.  The  total  cost  oer  square  yard 
of  the  ordinary  macadam,  fi  in.  deep,  as  laid 
on  this  road,  was  $0,771.  which  is  about  25 
per  cent  in  excess  of  the  avera.ge  cost. 

Work  on  the  experimental  road  was  begun 
on  Sept.  20th.  and  was  completed  on  Nov.  22d. 
1010.      The    mmiber    of    sections    under    con- 


struction at  the  same  tinie  ranged  from  two, 
to  nine.  It  will  be  observed,  from  the  late- 
ness of  the  season  and  daily  record  of  the 
temperature  taken  during  the'  period  of  con- 
struction, that  the  work  was  not  done  under 
the  most  favorable  conditions.  The  tempera- 
ture when  the  work  was  in  progress  varied 
from  40  to  70°  F.,  the  average  being  57°  F. 
However,  it  was  thought  better  to  make  a 
start  and  finish  this  season  than  wait  about  9 
months  for  more  perfect  conditions. 

It  is  to  be  observed  that  the  labor  item  is 
somewhat  high.  This  is  partlv  due  to  the  rate 
of  pay,  namely,  $2.25  for  an  8-hour  day,  and 
partly  to  the  fact  that  the  style  of  work  was 
entirely  new  to  the  foreman  as  well  as  to 
the  men.  There  are  several  points  which 
.stand  out  in  connection  with  the  work,  which 
it  may  be  worth  while  noting,  namely :  the 
comparatively  low  cost  of  Section  5,  where 
the  binder  was  mixed  with  cold  stone  in  a  con- 
crete mixer ;  the  high  cost  per  square  yard 
for  fuel  where  the  stone  was  heated ;  the  ad- 
ditional cost  per  square  yard  for  mixing  tar 
and  asphalt;  the  excess  of  binder  used  in 
the  seal  coat  of  several  sections ;  the  high 
cost  of  handling  the  Amiesite  pavement,  due 
entirely  to  the  paving  mixture  being  stiff, 
owing  to  cold  weather;  the  diflference  in  the 
cost  of  the  concrete  foundations  laid  by  the 
mixing  method  and  that  by  the  process  of 
spreading  cement  and  screenings  mixed, 
sprinkling  and  rollin.g,  as  in  water-bound  mac- 
adam ;  and  the  high  cost  of  labor,  namely. 
$0,054  per  sq.  yd.,  for  spreading  and  rolling 
the  broken  stone  foundation  course,  due  to 
re-handling  the  material. 

The  methods  of  construction  used  on  the 
AMiite  Plains  Road,  both  for  penetration  work 
and  the  mixing  method,  were  rather  crude,  and 
unless  a_  suitable  pressure  machine  is  used  for 
penetration  work  which  will  insure  an  equal 
distribution  of  bituminous  binder,  and  unless 
an^  economical  mixer  is  used  for  heating  and 
mixing  the  stone  and  bituminous  binder,  there- 
by decreasing  the  labor  cost,  the  cost  of  work 
of  this  character  will  be  unnecessarily  high 
in  comparison  with  water-bound  macadam. 
The  method  of  construction,  therefore,  should 
be  taken  into  consideration  in  comparing  the 
relative  cost  of  the  various  sections  with  the 
water-bound   macadam. 

The  experimental  w^ork  on  the  White  Plains 
Road  was  in  charge  of  Mr.  William  H.  Con- 
nell.  Assistant  Commissioner  of  Public 
Works.  Borough  of  the  Bronx.  The  accom- 
panying data  are  taken  from  his  discussion  be- 
fore the  American  Society  of  Civil  Engineers. 

Section  l— Barber  Ashhcilt  Co. — This  sec- 
tion extended  from  Station  0  4-00  to  3  -h  25 
The  pavement  was  laid  by  the  Barber  Asphalt 
Co.  The  foundation  course  consists  of  1-3-ff 
concrete  laid  to  a  finished  depth  of  4^  ins. 
The  def.filed  cost  of  this  4'/4-in.  concrete  base 
was  as  follows : 

Per 
.    ,  sn.  yrt. 

Labor    $I6S.no         $n.21i> 

1%-in.  stone.  SB  cu.  vds.  at  $1.65     141.90  0  IS.'; 

Sand.   43   cu.   vds.   at  J1.21 .52.0.'!  O.OfiS 

Cement,  9.t  bbls.   at  $1.35 128.25  0.167 

Total.   767  sq.   yds.  at   $0.639..   $490.18         $0,639 

The  labor  cost  was  distributed  as   follows : 

Hours.  Rate.     Totals. 

1  foreman    24  $5.00         $15.00 

22  laborers    528  1.75         115.50 

2  watchmen    48  1.75  10.50 

1  timekeeper    24  3.00  9.00 

1  team    24  6.00  IS.OO 

Total     $16S.0O 

The  paving  mixture  consists  of  the  follow- 
in.g  mineral  aggregate  by  weight,  73  per  cent 
paving  gravel,  10%  per  cent  sand,  1%  per  cent 
dust,  aril!  5.1  per  cent  Bermudez  .Asphalt,  55° 
penetration.  The  mixing  was  done  at  the 
Barber  Asphalt  Plant,  then  laid  at  a  tempera- 
ture of  220°  and  rolled  to  a  finished  depth  of 
1%  ins.  with  a  10-ton  roller.  The  cost  of  this 
surface  course  was  about  71%  cts.  per  sq.  yd., 
estimated  from  the  cost  of  Bronx  55°  pene- 
tration, deducting  $27  for  the  difference  in 
the  cost  of  gravel  and  trap  rock.  The  cost  of 
field  labor  for  the  surface  course  was  as  fol- 
lows :  \  •''  ft 
Hours.  Rate.     Tot.-ils. 

1   foreman    8        $5.00        $5.00 

12  laborers    96  1.75  21.00 

1   watebman   8  1.75  1.75 
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TABLE  OF  TEMPEKATIRKS  DURING  THE  CDNSTIU'CTIOX 

PERIMENTAL  ROAD. 


Ill'    TITK     WHITE    PLAINS    EX- 


Pavemont. 


Barbel"   Asphalt... 
Bronx  Asphalt.   55, 


Bronx  Asphalt. . . . 
S.  O.  Mixture 


Texas  Oil   Mix. 


Amiesite    

Sicilian  Asphalt   

Tarvia   Mixture 

(Flush  Coat)    

Tar  and  Asphalt  Mixture 


V.    S.    Tar. 


Date, 
r  Begun      1 
Sept.  I'i),  '10.  t  Finished  J 

Sept.  30.  '10.     Begun 

Oft.  1.  '10.     Finished 

Oct.  H,  '10.     Begun 

Oct.  15.  '10.     Finisheil. .. 

Nov.   9,   '10.     Begun 

Nov.   10,  '10 

Nov.  11.  '10 

Nov.   12.  '10 

Nov.  14.  '10 

Nov.    15,    '10.     Finished. 

Oct    5.   'in.     Begun 

Oct.  G.  '10 

Oct.  8.  '10 

Oct.  10.  '10 

Oct.  11.  '10 

Oct.  13.  '10 

Oct.  14.  '10 

Oct.  15,  '10.     Finished. .. 

Nov.  T,  "10.     Begun 

Nov.  9.  '10 

Nov.   10,  '10 

Nov.  11.  '10.     Finished... 

Oct.   19,    -10.     Begun 

Oct.   21,    '10.     Finished... 

Oct.    26,    '10.     Begun 

Oct.    27.    '10 

Oct.    28,    '10 

Oct.    29.    '10 

Oct.    31.    '10 

Nov,    1.    '10.     Finished.. 

.Nov.  10,  '10 

Nov.   11,   '10 

Oct.   26.   '10.     Besjun 

Oct.    27,    '10 

Oct.    31.    '10 

Nov.   1.  '10 

Nov.  2.   '10 

Nov.  7,  '10 

Nov.  9.  '10 

Nov.  10,  '10 

Oct,  21,  '10.     Begun 

Oct.  22,  "10 

Oct.  24,  '10 

Oct.  25.  '10 

Oct.  26,  '10 

Oct.  27,  '10 

Oct  28.  '10 

Oct.  29,  'lO 

rict.  :;i.  '111.     FinisliPd.  . 


-  -Tc- 

nipei  ;i(ur< 

,. 

t.ni. 

12  noon. 

3  p.m. 

"Weatlier 

')!' 

65 

67 

Clear. 

02 

65 

67 

Hazv. 

«6 

70 

Clear. 

i!h 

i;i 

(Is 

69 

Fair. 
Cloud.v. 

39 

4'. 

46 

Clourlv. 

4S 

51 

55 

Cleui'. 

44 

4V 

4:; 

Cloudv. 

35 

37 

(^loud\'. 

3*; 

44 

13 

Cloudy. 

3:; 

39 

411 

(_'l.->ud.v. 

71 

74 

76 

Clnu.lx. 

,  2 

.  )i 

79 

Cli-ai-. 

54 

55 

Cloudv. 

56 

59 

52 

Clear. 

59 

CG 

69 

Clear. 

48 

5" 

55 

Cleai'. 

on 

6S 

69 

Fair. 

61 

63 

Cloud.N'. 

34 

40 

43 

Clear. 

39 

45 

46 

Cloudy. 

4S 

54 

.5  ~i 

Clear. 

44 

48 

43 

Cloudy. 

59 

('i5 

68 

Clear. 

55 

57 

59 

Cloudy. 

49 

54 

51; 

Clear. 

5S 

65 

67 

Cloudv. 

54 

55 

56 

Clear. 

44 

48 

Clear. 

40 

49 

;.3 

Clear. 

44 

53 

56 

Clear. 

4S 

54 

55 

Clear. 

44 

48 

43 

Cloudy. 

49 

54 

56 

Clear. 

58 

65 

67 

Cloudv. 

40 

49 

53 

Clear. 

44 

53 

56 

Clear. 

57 

6(1 

Cloudy. 

34 

411 

43 

Cleai'. 

39 

45 

16 

f  tvercast. 

48 

54 

.,.. 

Clear. 

55 

57 

59 

Cloudy. 

52 

53 

Rain. 

5'^ 

54 

56 

Clear. 

55 

60 

Oil 

(."loudy. 

49 

54 

56 

Clear. 

58 

65 

67 

Cloudv. 

54 

55 

56 

Clear. 

44 

48 

Clear. 

40 

-19 

Clear. 

4  tampers    32  2.50  10. Oo 

3  rakers    24  2.50  7.50 

2  smoothers    16  2.00  4.00 

1   rollerman    8  4.50  4.nO 

1   timekeeper    8  3.00  3.00 

Total.  767  sq.   yds.  at  JO. 074 $56.75 

For  a  seal  coat  %  sal.  of  asphaltic  reineiit 
per  sq.  yd.  was  applied  from  Station  0  +00  to 
1  +  .52.    over    which    sand    was    spread.      The 

cost  of  this  seal  coat  was  as  follows : 

Per 
sq.  yil. 

Labor   $9.22         $0,026 

Chips.  5  cu.  vds.  at  $1.90 9.50  0.027 

Binder.   89  gals.»   at  $0.131 11.66  0.032 

Total,   359  sq.   yds.   at  $0.0S5..     $30.38         $0,085 
'0.248  gal.  per  sq.  yd. 

The  detailed  labor  costs  for  the  seal  coat  were 

as   follows: 

Per 
Hours.  Rate.  Totals,  sq.  yd. 

1  foreman    4     $5.00     $2.50     $0.0069 

2  men   pouring  asphalt..     6       2.25       1.68         .0047 
1  man   on   squeegee 3       2.25       0.84         .0023 

1  man    heating  asphalt..     3       2.25       0.84         .0023 

2  men    carrying  asphalt.     6       2.2.5       1.68         .0047 
2  men   spreading  chips..     6       2.2.»       1.68         .0047 

Total  (359  sq.   yds.) $9.22     $0.0256 

The  total  cost  of  the  Barber  Asphalt   Co.'s 

iiavemcnt  was  as  follows: 

Per 
sq.  yd. 

Concrete    base    $0,639 

Surface   course    71=) 

Seal  coat   085 

Total    $1,439 

The  actual  time  of  layiiv?  the  surface  course 
was  8  hours,  or  an  avera.ge  of  TUT  s(\.  yds.  per 
day.  The  actual  time  of  laying  the  seal  coat 
was  .3  hours,  or  an  average  of  l'o7  sq.  yds.  per 
day. 

Section  3 — Bermudcz  Asphalt. — This  sec- 
tion extended  from  Station  3  -f-  2,-)  to  (5  -1-  ■'JO 
and  the  pavement  wa^  constructed  in  accor- 
dance with  Borough  of  The  Bronx  Specifica- 
tions 

The  foundation  course  consists  of  iV^-in. 
crushed  trap  rock,  thoroughly  rolled  with  an 
18-ton  roller  to  a  finished  depth  of  about  3% 


ins.     The  detailed  co^t,  per  square  yard,  of  the 
foundafinn  course  was  as  follows: 

Per 
si|.  vd. 
106.4  cu.  vds.  trap  rock,  at  $1.65.  $175.56         $11. 229 
Labor    0.II54 

Totals     $0,283 

The  surface  course  or  paving  mixture  is 
composed  of  two  parts  of  crushed  trap  rock 
passing  through  a  1%-in.  ring  and  not  contain- 
ing more  than  5  per  cent  of  dust,  one  part  of 
sand  and  7.4  per  cent  by  weight  of  Bcrmudez 
Asphalt,  .55°  penetration.  The  mixing  was 
done  at  an  asphalt  plant,  and  the  paving  mix- 
ture was  laid  at  a  temperature  of  220°  and 
rolled  to  a  finished  depth  of  2Vj  ins.  with  a 
10-ton  roller.  The  details  cost  of  this  sur- 
face  course   was   as    follows : 

Per 
s(i.  yd. 

Mixing  at  plant   $110.48         $0,144 

Labor    51.25  (1.067 

Hauling    93.84  0.122 

Asphalt    cement,    1.600    gals.*    at 

$0,131     209,60  0.27:'. 

%l-in.  stone.  54  cu.  yds.  at  $1.25..      67.50  (1.OS8 

Sand,  301/2  cu.  vds.  at  $0.75 22.87  0.03ii 

Dust,  2,760  lbs.  at  $3.50 4.83  11,006 

Grit.  3  cu.  vds.  at  $1.25 3.75  0,0(15 

Coal,  8,030  lbs.  at  $3.00 12.05  0.016 

Total.  767  sq.  yds.  at  $0.751 $576.17         $0,75] 

*2.09  gals,  per  sq.  .\'d. 


The   detailed   field    labor   cost  of    the  surface 
course  was  as   follows: 

Hours.    Kale.  Totals. 

1  foreman    8  $5.0(i  $5.00 

S  laborers    64  1.75  14.00 

3  watchmen    24  1.75  5.2.. 

4  tampers    32  2.50  10.00 

3  rakers   24  2.50  7.50 

1  smoother    8  2.00  2.0(1 

1  rollerman    8  4.5n  4.50 

1  timekeeper    s  300  3.00 

Total,  767  sq.  yds.  at  $0.067 $51.25 

I'Vjr  a  seal  coat  %  gal.  of  asphaltic  cement, 
per  sq.  yd.,  was  applied  from  '!  -\-  '!'>  to  4  +  78, 
over  which  chips  were  spread  and  rolled.  The 
detailed  cost  of  this  seal  coat  was  as  follows: 

Per 
sq.  vd. 

Labor    $  9.52         $0,026 

Chips,  3  cu.  yds.  at  $1.90 5.70  0.016 

Asphalt  cement,  95  gals.»  at  $0.13.   12.35  0.035 

■Wood,   ^  cord  at  $6.50 1.52  0.004 

Total.  361  sq.  yds.  at  $0.081 $29.19         $0,081 

*0.26  gal.  per  sq.  yd. 

The  details  of  the  labor  costs  on  the  seal  coat 

were 

Per 

Hours.  Rate.  Total,  sq.  yd. 

1  man   heating  asphalt.      11     $1.75     $2.38     $0.0063 

1  man   pouring  asphalt.     11       1.7.5       2.38         .0066 

1  man   spieading  chips.     22       1.7,>       4.76         .0132 

TotPl   (361  sq.  yds.) $9.52     $0,026 

The  total  unit  cost  of  Section  2  was  as  fol- 
lows : 

I'er 
sq  yd. 

Base  co(use  $0,283 

Surface  course  751 

Seal   coat    081 

Total     $11,115 

The  actual  time  of  laying  the  surface  course 
was  8  hours,  or  an  average  of  7(17  sq.  yds.  per 
day. 

Section  3 — Bermudcz  Aspliall. — This  sec- 
tion extended  from  Station  0  -|-  .50  to  8  +  00. 
For  the  foundation  course  a  concrete  base  was 
laid  to  a  finished  depth  of  4'%  ins.:  I'/j-in, 
stone  was  spread  to  a  depth  of  6  in.,  then 
-creenings  and  cement  mixed  dry  in  propor- 
tions of  3  :  1  were  spread,  rone(j,  and  sprin- 
kled with  water.  The  operation  was  repeated 
until  the  voids  were  filled,  .An  18-ton  roller 
was  used.  The  detailed  cost  of  the  concrete 
liase  (4%  ins.  to  .5  ins.  thick)   was  as  follows: 

Per 
sq.  vd. 

Labor    $  19.96         $0,056 

IVa-in.  stone,  59  cu.  vds.,  at  $1.65.     97.35  0.275 

Screenings.  9.0  cu.  yds.,  at  $1.65.      14.85  0.042 

Cement.   201,4  bbl.,  at  $1.35 27.34  0.077 

Total,  354  sq.  yds.  at  $0.45 $159,50         $0,45 

Spreading  l''/^-in.  stone 0.052 

Total     $0,502 

The  details  of  the  labor  cost  for  the  concrete 

base   were : 

Hours.  Rate.  Totals. 
1  foreman   9     $4.00     $  4.50 

5  laborers    43       2.25       12.09 

1  rollerman  6       4.50         3.37 

Total     *19.96 

The  paving  mixture  or  surface  course  is 
composed  of  2  parts  of  crushed  trap  rock 
passing  through  a  1%-in.  rin.g  and  not  con- 
taining more  than  -5  per  cent  of  dust,  1  part  of 
sand,  and  8  per  cent  of  Bermudez  asphalt,  oo" 
penetration.  The  mixing  was  done  at  an  as- 
phalt plant,  and  the  paving  mixture  was  laid 
at  a  lenii)erature  of  220°  and  rolled  to  a  fin- 
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ished  depth  of  2  ins.  with  a  10-ton  roller.  The 
detailed  cost  of  this  surface  course  follows: 

Per 
sq.  yd. 

Mixine   at    plant S10i;.14        $0,297 

Labor    in    field 32.06  0.090 

Hauling    40.S0  0.115 

Asphalt   cement,   742.5   geUs.,*   at 

$0.13     96.52  0.273 

Trap  rock.  22.5  cu.  yd.,  at  $1.25..     2S.12  0.079 

Sand,   9.0  cu.   yds.,  at   $0.75 6.75  0.020 

Dust.   1.440  lbs.,  at  $3.50 2.52  O.OOS 

Coal,  soft.  5.300  lbs.,  at  $3.00 7.95  0.022 

Coal,  hard,  400  lbs.,  at  $6.00 1.20  0.003 

Total,  354  sq.  yds.,  at  $0.907. .  .$321.06        S0.907 

•2.1  gals,  per  sq.  yd. 

The  details  of  the  labor  cost  for  the  surface 
course  were: 

Hours.     Rate.  Totals. 

1  foreman    6  $5.00  $  3.75 

S  laliorers     48  1.75  10.50 

1  watchman    , 6  1.75  1.31 

2  tampers    12  2.50  3.75 

3  rakers   18  2.50  5.62 

1  smoother   6  2.00  1.50 

1  rollerman    6  4.50  3.38 

1  timekeeper    6  3.00  2.25 

Total,  354  sq.  yds.  at  $0.090 $32.06 

For  a  seal  coat  the  surface  course  was 
painted  with  about  Vi  gal.  of  asphaltic  cement 
per  sq.  yd.  over  which  chips  were  spread  and 
rolled.  The  detailed  cost  of  the  seal  coat  was 
as  follows : 

Per 
sq.  yd. 

Labor     $  S.SO         $0,025 

Chips.  3  cu.  yds.  at  $1.90 5.70  O.OIG 

Asphalt   cement,    82.5    gals.*   at 

$0.13    10.72  0.030 

Wood,   14  cord  at  $6.50 3.25  0.010 

Total.   354  sq.   yds.   at  $0.080..     $28.47         SO.OSl 
•0.23   gal.    per  sq.   yd. 

The  labor  cost  in  detail  for  the  seal  coat  was : 

Per 
Hours.  Rate.  Totals,  sq.  yd. 

1  man    heating   asphalt.       G     $1.75     $1.31     $0.0037 

2  men  pouring  asphalt.  12  1.75  2.62  .0074 
2  men  spreading  chips.  12  1.75  2.62  .0074 
1  timekeeper     6       3.00       2.25         .0063 

Totals    ..." $8.80     $0.0248 

The  detailed  cost  of  Section  3  was  as  fol- 
lows : 

Per 
sq.  yd. 

Concrete  foundation    $0,502 

Surface  course  900 

Seal  coat   080 

Total     $1,482 

The  actual  time  of  laying  the  surface  course 
was  o  hours,  or  an  average  of  4-54  sq.  yds.  per 
day. 

Section  4 — Standard  Oil  Co.'s  Asphalt  Bind- 
er.— Section  4  extended  from  Station  8  -f-  00 
to  n+2.5.  The  experimental  pavement  on 
the  section  was  laid  under  the  supervision  of 
the  Standard  Oil  Co. 

The  foundation  course  consists  of  1%-in. 
crushed  trap  rock,  thoroughly  rolled  with  an 
18-ton  roller  to  a  finished  depth  of  about 
3%  ins.  The  detailed  cost  of  the  3%-in.  base 
course  was  as  follows : 

Per 
sq.  yd. 

106.4  yds.  traproek  at  $1.65 $0,229 

Lalior    054 

Total     $0,283 

The  surface  course  or  paving  mixture  con- 
sists of  the  following  mineral  aggregate  by 
weight:  58  per  cent  of  %-in.  crushed  trap 
rock.  20  per  cent  of  %-in.  chips.  1-5  per  cent  of 
sand,  and  7  per  cent  of  Standard  Oil  Co.'s 
special  asphalt  binder.  The  binder,  stone,  and 
sand  were  heated  on  the  ground  and  mixed 
by  hand  on  mixing  boards :  the  mixture  was 
spread  and  rolled  to  a  finished  depth  of  2% 
ins.  with  an  18-ton  roller.  TJie  detailed  cost 
of  this  surface  course  was :    : 

Per 
sq.  vd. 

Labor     $368.14     $0,480 

%-in.   stone.   60  cu.   vds.   at   $1.80..   108.00       0.140 

Chips,    18   cu.   vds.    at   $1.90 34.20       0.045 

Sand.    12    cu.    yds.    at    $1.21 14.52       0.019 

Binder.  2.GSS  gals.*  at  SO.OS 215.04       0.2S0 

Total.   767  sq.   yds.   at   $0.964 $739.90     $0,964 

*3.5   gals,    por  sq.    yd. 

The  detail  of  the  field  labor  for  the  sur- 
face course  were : 

Per 
Hours.  Rate.  Totals,    sq.  vd 

1  foreman    24     $4.00     $12.00     $0.0156 

2  foremen     4S       4.00       24.00         .0312 


1  man    spreading 24  2.25  6.75  .OOSS 

2  men    spreading 48  2.25  13.50  .0176 

8  men    mixing 192  2.25  54.00  .0704 

4  men    mixing 108  2.25  30.37  .0396 

6  men    wheeling 280  2.25  78.75  .1026 

I  men  heating  and  car- 
rying   oil    96  2.25  27.00  .0352 

5  men  heating  and  car- 

rvlng  oil    120  2.25  33.75  .0440 

5  men   heating  stone.     235  2.25  66.09  .0881 

3  roUermen    39  4.50  21.93  .0289 


Total,  707  sq.  yds.  at  $0.480 $368.14     $0,482 

For  a  seal  coat  from  9  4-  9.")  to  10  -t-  66  % 
gal.  per  sq.  yd.  was  ap[>Iied  over  which  chips 
were  spread  and  rolled.  The  detailed  cost  of 
the  pavement  in  Section  4  was  as  follows : 

Per 
sq.  yd. 

Base  course  $0,283 

Surface  course 964 

Hauling  binder   009 

Fuel    063 

Asphalt  and  stone  heaters 004 

Total    $1,323 

On  this  section  during  the  first  three  days 
one  gang  worked ;  during  the  last  three  days 
two  gangs  worked.  The  total  quantity  laid 
was  767  sq.  yds.,  or  an  average  of  8.5  sq.  yds. 
I)cr  day  per  gang. 

Section  5 — Texas  Macadam  Binder. — Sec- 
tion 5  extended  from  Station  11  -\-  2-5  to 
14  -|-  50.  The  pavement  was  laid  under  the 
■supervision  of  the  Texas  Co. 

The  foundation  course  consists  of  \Vi  in. 
crushed  trap  rock  thoroughly  rolled  with  an 
18-ton  roller  to  a  finished  depth  of  about  3% 
ins.  The  detailed  cost  of  this  3%-in.  base  was 
as   follows : 

Per 
sq.  yd. 

108.6  cu.  yds.  trap  rock  at  $1.65 $0,229 

Labor    0.054 


Total 


.S0.2S,-> 


The  surface  course  of  paving  mixture  con- 
sists of  %-in.  trap  rock  and  6.7  per  cent  by 
weight  of  Texas  Macadam  Binder.  The  bind- 
er was  heated  and  mixed  with  the  cold  stone 
in  a  standard  concrete  mixer  on  the  ground. 
The  paving  mixture  was  spread  and  rolled 
with  an  18-ton  roller  to  a  finished  depth  of 
2%  ins.  The  detailed  cost  of  the  surface 
course  was : 

Per 
sq.  yd. 

Labor    $182. SS     $0,234 

^-in.  stone.  81  cu.  yds.  at  $1.80...   145.80       0.186 

Binder.  1,728  gals.*  at  $0.12 207.36       0.265 

Concrete   mixer   (rent).    7   days  at 

$4.00    28.00       0.03S 


Total.  782  sq.  yds.  at  $0.721 $564.02     $0,721 

*2.2  gals,  per  sq.  yd. 

The  details  of  the  labor  cost  are  as   follows: 


1  foreman     

2  men    spreading 
4  men  feeding  mixer.     171 


Per 
Hours.  Rate.  Totals,    sq.  vd. 
44     $4.00     $22.00     $0.0281 
90       2.25       25.31  .0323 


48.09 


.0615 


3  men    wheeling 132  2.25  37.12  .047 

:B  men    wheeling 25  2.25  7.03  .0091 

1  man   heating  binder  48  2.25  13.50  .0172 

1  rollerman    9  4.50  5.06  .0064 

1  mixer    engineer 44  4.50  24.75  .0316 


Total,  7S2  sq.  yds.  at  $0,234. 


.$182.86     $0.2337 


From  12  -|-  36  to  13  -|-  03  a  seal  coat  of 
Texas  55  special  (about  1%  gal.  per  sq.  yd.) 
was  applied,  over  which  chips  were  spread 
and  rolled.  The  total  unit  cost  of  Section  5 
was  as  follows : 

Per 
sq.  yd. 

Base  course   $0,283 

Surface  course   0.721 

Tar    heater    0.001 

Fuel     0.021 

Hauling  binder    0.006 

Total     $1032 

The  actual  time  of  laying  the  surface  course 
on  Section  5  was  five  days  and  four  hours,  or 
an  average  of  142  sq.  yds.  per  day. 

Section  6 — Amiesite. — This  section  extended 
from  Station  14  -|-  50  to  17  +  75.  The  Amie- 
site was  laid  under  the  supervision  of  the 
Amiesite  Co. 

The  foundation  course  consists  of  1%-in. 
cruslied  trap  rock  and  sufficient  screenings  to 
fill  the  voids.  This  was  spread  and  then  rolled 
with   an   18-ton   roller   to  a  finished   depth   of 


3^    ins.      The    detailed    cost    of    the    SMs-in. 
foundati.  n  course  was: 

Pel- 
sq.  yd. 

106.4  cu.  yds.  trap  rock  at  $1.65 $0,229 

21.3  cu.  yds.  screenings  at  $1.65 0.046 

Labor     0.0.54 


Total     $0,329 

Ihe  paving  mi.xture  was  shipped  from  the 
Amiesite  plant  and  laid  in  two  courses :  the 
first  course  was  composed  of  Wz-m.  stone 
with  binder,  etc. ;  laid  and  rolled  to  a  finished 
depth  of  2  ins.  The  second  or  wearing  course 
was  composed  of  %-in.  stone,  binder,  etc.,  laid 
.'ind  rolled  to  a  finished  depth  of  1  in.  The 
paving  mixture,  therefore,  had  a  finished 
depth  of  3  ins.  An  18-ton  roller  was  used. 
The  detailed  cost  of  the  field  labor  for  spread- 
jug  the  surface  course  was  as  follows: 

Per 
Hours.  Rate.  Totals,    sq.  yd. 

1  foreman    21     $4.00     $10.50     $0.0137 

17  laborers     356       2.25     100.12         .1307 

1   rollerman    15       4.50         8.43         .0110 


Total   (766  sq.  yds.) $119.05     $0.1554 

Screenings,  1V4  cu.  yds.  at  $1.65  equals  $0,003 
per  sq.   yd. 

The   detailed   labor  cost  of   unloading  72  cu. 
yds.  Amiesite   from  railroad  cars  was: 

Per 
Hours.  Rate.  Total,    sq.  yd. 

1  foreman    24     $4.00     $17.00     $0.0222 

9  laborers     297       2.25       83.00         .1095 


Total   (766  sq.  yds.) $100.90     $0.1317 

Or  about  $1.40  per  cu.  yd. 

The   cost   of   hauling   the   Amiesite   by  teams 

from  the  station   was   17.9  cts.   per  sq.  yd.  of 

pavement. 

The  unit  cost  of  the  pavement  in  Section  6 

was  as  follows: 

Per 
sq.  yd. 

Base  course    $0,329 

Sui'face  Course — 

Labor,    spreading    0.155 

Labor,   unloading   0.132 

Hauling     0.179 


Total     $0,795* 

*Does  not  include  cost  of  Amiesite. 

The  actual  time  of  laying  the  surface  course 
was  2  days  and  4  hours,  or  an  average  of  306 
sq.  yds.  per  day.  The  material  was  very  hard, 
due  to  the  length  of  tim.e  it  remained  in  the 
cars,  making  the  W'ork  of  unloading  from  the 
cars  and  laying  the  surface  very  difficult.  Un- 
der favorable  conditions  the  labor  should  be 
reduced  by  70  per  cent. 

Section  ~ — Sicilian  Asphalt. — Section  7  ex- 
tended from  Station  17  +  75  to  20  -l-  67.  The 
Sicilian  .Asphalt  was  laid  by  the  Sicilian  .As- 
phalt  Co. 

The  foundation  course  consists  of  1%-in. 
crushed  trap  rock,  rolled  with  an  18-ton  roller 
to  a  finished  depth  of  4'/2  ins.  The  detailed 
co.st  of  this  4%-in.  base  was: 

Per 
sq.  yd. 

129.9  cu.  yds.  trap  rock  at  $1.65 $0,299 

13.0  cu.   yds.  screenings  at  $1.65 0.029 

Labor     0.054 


Total     $0,382 

The  paving  mixture  is  called  ".Asphalto," 
and  was  mixed  at  the  Sicilian  Asphalt  Co.'s 
plant,  hauled  to  White  Plains  Avenue  and 
spread.  The  paving  mixture  was  not  rolled 
until  comparatively  cool,  and  then  a  Sicilian 
.Asphalt  10-ton  grooved  roller  was  used.  The 
finished  depth  was  1%  ins.  .A  light  layer  of 
cement  was  then  sprinkled  over  the  surface. 
The  detailed  cost  of  field  labor  was  as  fol- 
lows : 

Hours.    Rate.  Totals. 

1  foreman    5         $5.00         $3.12 

10  men  spreading   50  1.75         10.93 

2  rakers    10  2. .50  3.12 

1   man  spreading  cement...       6  1.75  1.31 

1  rollerman     6  4.50  3.37 


Total.  718  sq.  vds.  at  $0.030 $21.85 

Cement,  2%  b.ngs  at  $1.35  per  bbl.,  $0,840,  $0,001 
per  sq.  yd. 

The  cost  of  hauling  19  loads  at  $3.25  per  load 
amounted  to  $f!1.75  or  8.7  cts.  per  sq.  yd. 

The  unit  cost  of  the  work  on  Section  7  was 
as   follows : 

Per 
sq.  yd. 

Base    course    $0,382 

Surface  course — 
Field  labor  0.030 
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Cement     U.iiOl 

Hauling     O.UST 

Total     $0,500* 

•Does  not   Include  cost  of  asphalt. 

The  actual  time  of  laying  the  surface  course 
oil  Section  7  was  o  hours  or  an  average  of 
1,148  sq.  yds.  per  day. 

Section  S — Tarria  X. — The  pavement  on 
tliis  section,  extending  from  Station  20  +  67 
to  22  +  75,  was  laid  imdcr  the  supervision  of 
the   Barrett   Mfg.  Co. 

The  foundation  course  consists  of  1%-in. 
crushed  trap  rock  and  screenings,  rolled  with 
an  18-ton  roller  to  a  finished  depth  of  3% 
ins.  The  detailed  cost  of  this  3%-in.  base 
was: 

Per 
sq.  yd. 

6S.I   cu.   vds.   trap  rock  at    $1.65 $0,229 

6.S   cu.   yds.   screenings  at   J1.G5 0.022 

Labor    O.054 

Total     S0..305 

The  paving  mi.xturc  consists  of  3  parts  of 
%-in.  crushed  trap  rock,  1  part  of  chips  and 
C%  per  cent  by  weight  of  Tarvia  X.  The 
stone  and  Tarvia  X  were  heated  on  the 
ground  and  mixed  by  hand  on  mixing  boards, 
spread,  and  rolled  with  an  18-ton  roller  to  a 
finished  depth  of  2%  ins.  The  detailed  cost 
of  this  surface  course  follows: 

Per 
sq.  yd. 

Labor    $206.60     $0,421 

1%-in.  stone.  6  cu.  yds.  at  $1.65 9.90 

%-in.  stone,  43  cu.  yds.  at  $:.S0 "7.40       0.177 

Chips.    14   cu.    yds.    at    $1.90 26.60       0.054 

Binder,    1,344   gals.»   at   $0.095 127.68       0.2G1 

Total.  491  sq.  yds.  at  $0.013 $44S.].S     $0.91:: 

'2.7  gals,   per  sq.   yd. 

The  details  of  the  field  labor  in  the  construc- 
tion of  the  surface  course  were  a?  follows: 

Hours.  Rate.     Totals. 

1  foreman    42  $4.00         $21.00 

1  man     spreading 42  2.25           11-§1 

4  men    mixing    169  2.25           47.53 

3  men  wheeling   142  2.25           39.C-! 

2  men  heating  binder 94  2.25           26.43 

3  men    heating    stone 150  2.25           42.19 

4  men  heating  stone 29  2.25             8.15 

1  rollerman     17  4.50             9.56 

Total,  491  sq.  yds.  at  $0.421 $206.60 

For  the  seal  coat  about  .fi  gal.  per  sq.  yd.  of 
Tarvia  X  was  applied,  over  which  chips  were 
spread  and  rolled.     The  detailed  cost  of  this 

seal  coat  was : 

Per 
sq.  yd. 

Labor    $33.24         $0.06S 

Chips.  3.5  ou.  vds.  at  $1.90 6.65  0.014 

Binder.  2S8  gals.*  at  $0.095 27.36  0.055 

Total,  491  sq.   yds.   at  $0.137. ..  .$67.25         $0.i:i7 
•0.58  gals,  per  sq.  yd. 
The    details    of    the    l.ilior    force    on    the    seal 

were  as   follows : 

Hours.  Rate.  Totals. 

1   foreman    S  $4.00  $4.00 

1  man    pouring    binder -S  2.2o  2.2» 

1  man  on  squeegee 8  2.25  2.25 

3  men  heating  and  carrying 

binder    26  2.2d  7.31 

2  men  spreading  chips 16  2.25  4.j0 

1  men  wheeling  and  heating 

chips    32  2.2.:,  9.00 

1   rollerman     '  4.;i0  3.93 

Total    f-^-'-i 

The  detailed  cost  of  the  [lavctnent  on  Sec- 
linn  8  was  as  follows : 

Per 
sq.  yd_. 

Base  course ^*^'n?o 

Surface  course  I,',Ji 

Seal  coat  «13, 

Hauling  binder  f,    n 

Tar  and  stone  heaters 0.002 

Fuel   ■   O-Pfi! 

Total    $1.42!i 

The  actual  time  of  laying  the  surface  course 
was  6  davs  and  2  hours,  or  an  average  of  78y2 
sq.  vds.  per  day.  The  actual  time  of  laymg 
the  seal  coat  was  1  day,  or  an  average  of  491 
sq.  yds.  per  day.  The  chips  required  heating, 
as  they  were  wet  and  cold. 

Section  Q—Bermudcs  .■/,?/'/;a/(.— This  sec- 
tion extends  from  Station  22  +  75  to  24  -|-  50. 

The  foundation  course  consists  of  iVi-in, 
crushed  trap  rock  and  screenings,  spread  and 
rolled  to  a  finished  depth  of  3%  ins.  The  de- 
tailed cost  of  this  3%-in.  base  was: 

Per 
sq.  yd. 

57.3  cu.  vds.  trap  rocl<  at  $1.65 'nnP 

5.7  cu.  vds.   screenings  at  $1.65 0.022 

Labor    .• ■    "-"54 

Total    *''-30^ 


hrom  22  +  75  to  23  4-  02,  the  binder  con- 
sists of  a  mixture  of  tar  and  10  per  cent  of 
refined  Berniudez  asphalt.  From  23  -1-  02  to 
24  +  00,  the  binder  consists  of  a  inixture  of 
tar  and  15  per  cent  of  Bermudez  asphalt  of 
60"  penetration.  From  24  +  00  to  24  -f-  40, 
the  binder  consists  of  a  mixture  of  tar  and 
15  per  cent  of  Bermudez  asphalt  of  110°  pene- 
tration. From  24  -f-  40  to  24  -f  50,  Bermudez 
asphalt  of  110°  penetration  was  used  for  a 
liinder.  The  paving  mixture  consists  of  3 
parts  of  %-in.  stone,  1  part  of  chips,  and  7 
per  cent  by  weight  of  bitumen.  The  stone 
and  binder  were  heated  on  the  ground,  mixed 
by  hand  on  mixing  boards,  spread,  and  rolled 
with  an  18-ton  roller  to  a  finished  dciith  of 
2%  ins.  The  detailed  cost  of  the  surface 
course  was : 

Per 
sq.  yd. 

Labor    $197.84     $0,479 

1%-in.  stone.   5  cu.  vds.  at  $1.65...       8.25       0.181 

\-n\.  stone,  37  cu.  yds.  at  $1.80 G6.60       0.181 

Chips,  12  cu.  yds.  at  $1.90 22.80       0.055 

Binder,  1,115  gals."  at  Sn.llS 131.57       0.319 

Total,  413  sq.  yds.  at  $1.034 $427.06     $1,034 

•2.7  gals,  per  sq.  yd. 

The  details  of  the  fielil  bilior  employed  on 
the  surface  course  follow  : 

Hours.  Rate.  Total. 

1   foreman    47  $4.00     $33.50 

1  man  spreading   46  2.25       12.93 

4  men    mixing 184  2.25       51.75 

3  men  wheeling  146  2.25       41.06 

4  men  heating  binder 192  2.25       53.98 

3  men  heating  binder 18  2.25         5.06 

1  rollerman    17  4.50         9.56 

Total.  413  sq.  yds.  at  $0.479 $197.84 

The  bibor  cost  of  mixin.u  l:ir  :ind  asphalt  on 
jTonnd    was   as    follows: 

Foreman,  3   hours $  1.50 

Laborers,  2  men,  9  hours 2.53 

Laborers,  3  men,  24  hours fi.75 

Total,  288  gals,  at  $0.037 $10. 7S 

This  labor  included  part  of  two  days,  requir- 
ing heating  up  twice  and  emptying  from  ket- 
tles to  barrels  for  future  use.  The  material 
should  be  mixed  as  used,  requirin,g  only  an 
extra  kettle  kept  hot,  with  asphalt  in  it  ready 
to   mix. 

For  a  seal  coat  about  .6  gal.  of  asphalt  was 
applied,  over  which  chips  were  spread  and 
rolled.    The  detailed  cost  of  the  seal  coat  was: 

Per 
sq.  vd. 

Labor    $23.50         $0,056 

Chips,  3  cu.  yds.  at  $1.90 5.70  0.014 

Binder,  264  gals.»  at  $0.118 31.15  0.07B 

Total.    413   sq.   yds.   at   $0.146 $60.35         .«0.146 

*0.64  gals,  per  sq.  j'd. 

The  details  of  the  labor  cost  on  the  seal  coat 
were  as  follows: 

Hours.  Rale.   Totals. 

1  foreman     6         $4.00         $3.00 

1  man  pouring    6  2.25  1.6S 

1  man   on    squeegee 6  2.25  1.6s 

3  men   heating  and  carrying 

VMnders    19  2.25  .5.34 

2  men   spreading  chips 12  2.25  3.37 

4  men  wheeling  and  heating 

chips     20  2.25  5.62 

1  rollerman     5  4.50  2.81 

T.ntal     523.50 

Mixing  binder  at  plant.  $31.56  =  $0,076  per  sq. 
yd. 

The  detailed  cost  of  the  p:ivrment  on  Sec- 
tion !)  was: 

Per 
sq.  yd. 

Base  course  ''J'nS'i 

Surface  course   , ,  . 

Seal  coat   ;•»!; 

Fuel        "■'"'■^ 

Hauling   binder    I**''; 

Tar  and   stone   heaters -OO- 

Mixing   binder    ■   0-"'" 

Total     51.635 

The  cost  of  this  section  is  high  because  the 
work  was  not  continuous,  due  to  waitnig  for 
binder  and  also  due  to  cold  weather,  which 
made  the  stone  harder  to  heat.  The  chips 
were  wet  and  cold,  and  required  heatmg. 

The  actual  time  of  laying  the  surface  course 
was  6  davs,  or  an  average  of  60  sq.  yds.  per 
d.ay.  The  actual  time  of  laying  the  seal  coat 
was  6  hours,  or  an  avera.ue  of  551  sq.  yds. 
per  day. 

Section  w— Refined  Tiir.— This  section  ex- 
tends from  24  +  50  to  27  -|-  97.  The  founda- 
tion course  consists  of  1%-in.  crushed  trap 
rock   and   screenings,   spread   and   rolled   to   a 


finished  depth  of  3%  in.     The  det.iiled  cost  of 
this  3%-in.  base  was : 

Per 

sq.  yd. 

113.6  cu.   yds.   trap  rock,   at  $1.65.  .$187.44     $0,229 

11.3    cu.    yds.    screenings  at   $1.65..      18.74       0.022 

Labor     0.054 


Total     $0,305 

The  paving  mixture  consists  of  3  parts  of 
%-in.  trap  rock,  1  part  of  %-in.  trap  rock 
chips,  and  6  per  cent  by  weight  of  refined  tar. 
The  binder  and  stone  were  heated  on  the 
ground,  and  mixed  by  hand  on  mixin,g  boards, 
spread,  and  rolled  with  an  18-ton  roller  to  a 
finished  depth  of  2%  ins.  The  binder  used 
was  refined  tar  made  up  in  accordance  with 
specifications  drawn  up  by  the  Office  of  Pub- 
lic Roads,  of  the  U.  S.  Department  of  Agri- 
culture. The  detailed  cost  of  this  surface 
course  was  as  follows : 

Per 

T  ,.  ^'4-  y^- 

Labor     $308.91  $0,377 

"'.-in.  stone,  82.5  cu.  yds.  at  $1.80..   148.50  0.181 

Chips,    27.5    cu.    yds.    at    $1.90 52.25  0.064 

Binder,    2,016    g;Us.«    at    $0.10 201.60  0.246 

Total,    819   sq.    yds.    at    $0,868. 
*2.46  gals,  per  sq.  yd. 

The    details   of    the    field    labor 
face  course  are  as   follows 

1  foreman     

2  men   spreading    

2  men    spreading 

4  men   mixing   

4  men  wheeling   stone. 

5  men  wlieeling   stone. 

3  men  heating  stone.. 
5  men  healing  stone.  . 
5  men  heating  tar.... 
3  men  heating  tar.... 
1  rollerman     


.$711.26     $0,868 


labor 

for    th 

e    sur- 

[ours. 

Rate. 

Totals. 

52 

$4.00 

$26.00 

20 

r>  05 

5.62 

63 

2.25 

17.71 

201 

2.25 

56.53 

99 

2.25 

27.84 

140 

2.25 

39.37 

36 

2.25 

10.12 

200 

2.25 

56.25 

176 

2.25 

49.50 

23 

2.25 

6.47 

24 

4.50 

13.50 

Total,  819  sq.  yds.  at  $0.868 $308.91 

For  the  seal  coat  about  .6  gal.  per  sq.  yd. 
was  applied,  over  which  chips  were  spread 
and  rolled.  The  detailed  cost  of  this  seal 
coat  was  as  follows : 

Per 
,    ,  sq.  yd. 

Laboi-     $50.89         $0,062 

Chips.   6.0  cu.   yds.   at   $1.90 11.40  0.014 

Binder.   480  gals.*  at  $0.10 48.00  0.059 


Total,  819  sq.  yds.  at  $0,135. 
•0.59  gals,   per  sq.  yds. 


$110.29 


$0,135 


The  labor   force  engaged  in   constructing   tb.c 
seal   coat  was  as  follows: 

Hours.  Rate.  Totals. 

1  foreman     9  $4.00  $4.50 

1  man    boring     10  2.25  2.81 

1  man    on    squeegee 10  2.25  2.81 

6  men  heating  tar 54  2.25  15.18 

4  men    carrying    tar 35  2.25  9.84 

1  man    spreading    chips 9  2.25  2.53 


4  men  wheeling  cliips  31 

1  rollerman     


4.50 


8.72 
4.50 


Total,   819  sq.  yds.  at  $0.062 $50.89 

The  detailed  cost  of  the  pavement  on   Sec- 
tion  10  was  as   follows: 

Per 
sq.  yd. 

Base  course    $0,305 

Surface    course    0.S6S 

Seal   coat    0.135 

Fuel     0.063 

Hauling  binder    0.008 

Tar  and    stone   heaters 0.003 


Total 


.$1,382 


The  actual  time  of  laying  the  surface  course 
was  6  days  and  4  hours,  or  an  average  of  126 
sq.  yds.  per  day.  The  actual  time  of  l:iy- 
in.g  the  seal  coat  was  1  day  and  2  hours,  or  an 
average  of  6.55  sq.  yds.  per  day.  The  chips 
were  not  heated. 

Cost  of  Macadam  Base  Courses. — The  cost 
of  the  niac:idam  bases  for  the  experimental 
roads  mav  be  summarized  as  follows: 

Per 
3%-in.   IVIacadam   Base.  s(i.  yd. 

379.5  cu.   yds.   \\i,-in   trap  rock  at   $1.65 $0,229 

37.9  cu.  yds.  screenings  at  $1.65 0,022 

Labor     "054 

Total.  2.733  sq.  yds $0,305 

334 -in.    Macadam    B,ase. 

221.3  eu.   vds.  lyc-in.   trap  rock  at  $1.65 $0,229 

44.2    cu.    yds.    screenings    at    $1.65 0.046 

Labor     O-O''"''' 

Total,    1,592    .sq.    yds $0,329 

3-''i-in.    Macadam    Base. 

'',"1  4  eu    vds.  lV.-in.  trap  rock  at  $4.165 $0,229 

Labor    ■   "■"■'■' 

Total,    2,316    sq.    yds ^ $0,283 

4 'A -in.    Macadam    Base. 
fO  9  cu.  yds.   fVi-in.   trap  rock  at  $1.65 $0-299 
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13.0  cu.  >ds.  screenings  at  $1.65 0.0J9       11   loiOs,  al   $(;.:>0 jL'lili.SO 

Labor     0.051  fO.OlS  per  ."in.  yd.  on  i.JliS  sq.  yds. 

Ksilnmied:     JO.Ol'l  per  sq.  yd.   for  penetration 

Total,   US  sq.   yds $0.3S2  and  mixing-  wltli  cold  stone. 

l->*-in.    Macadam   Base.  Estimated:     $0.0lj3  per  sq.  yd.  for  mixing  witli 

•9  cu.   yds.   IH-in.  trap  rock  at  $1.65 JO. 275  liot  stone. 

L«ibor   U.051  ^,       ,        .               ,                   .      ,           , 

Tlie   heating   surface   required   to   heat   the 

Total,  354  sq.  yds $0,329  stone  was  twice  the  area  of  tliat  required  to 

riie  unit  cost  of  spreading  the  broken  stone  ''cat  the  tar  and  asphalt,  therefore  the  mixing 

i..r  the  above  macadam  base  was  as  follows:  Jobs    when    the   stone   was   heated,     required 

I'-oreman,  9S  Ins..  at  50  ots $  '19.00  three  times  the  quantity  of  wood  used  on  pen- 

Uiborers!  5.119  liis..  at  ss^s  cis!.!.! 333.15  etration  on  cold  stone  sections,  when  the  bind- 

IJollcrman,  S2  his.  at  56U  cts 16.12  g^  only  was  heated. 

Total.  7,713  sq.  yds.  at  $0.054 $11S.27  Hauling  Binder.— The  cost  of  hauling  ]2,000 

Fuel. — .-V  summary  of  the  data  on  the  fuel  gals,  was  $93.70  =  $0.0078  per  gal.,  the  cost  for 

used  in  the  experimental  work  is  as  follows:  the  same  haul  should  be:  5  loads  =  500  gals. 


Xo  =  2,otlO   gals,    per   day,   at   $0.50  =  $0.002G 
per  gal. 

Tar  Kettles  and  Stone  Heater.';.— Tar  kettles 
cost  about  $100;  their  life  is  10  years.  Inter- 
est at  4  per  cent  for  10  years,  plus  sinking 
fund  =-^- $8,006  per  year  for  10  vears=$120  0G 
The  total  cost  is  $120.00  for  10  years  =  $12,006 
per  year;  120  working  days  =  10  cents  per 
day. 

-Stone  heaters  or  flat  plates  cost  about 
$15.00;  their  life  is  10  years;  interest  at  4 
per  cent  for  ten  years,  plus  sinking  fund  = 
$1.20  per  year  for  10  years  =$18.00.  Total 
cost  $1.80  per  year;  120  working  days  =  1^ 
cents  per  day. 


WATER-WORKS      AND      SEWERS     SECTION 


Methods  and  Results  of  Sewage 
Sludge  Studies,  Philadelphia,  Pa. 
hi  our  issue  of  April  19,  1911,  we  reviewed 
the  methods  and  results  of  sewage  purifica- 
tion experiments  performed  at  the  Spring 
Garden  testing  station  in  Philadelphia,  except 
insofar  as  those  experiments  related  to  the 
study  made  of  sludge  disposal.  In  this  issue 
the  methods  employed  and  the  results  secured 
in  the  sludge  disposal  experiments  will  be 
briefly   reviewed. 

IMP0RT.-\NXE    OF    STUDIES. 

In  the  operation  of  a  disposal  plant  the 
liquid  portion  of  the  sewage  can  be  handled 
in  an  economical  and  inoffensive  manner.  One 
of  the  chief  reasons  for  installing  purification 
works  is  to  keep  the  solid  portion  of  the  sew- 
age from  reaching  the  natural  water  course 
into  which  the  purified  liquid  effluent  is  ulti- 
mately discharged.  This  solid  portion  is  us- 
ually screened  or  settled  away  from  the  liquid 
portion  and  the  residue  is  called  sludge. 
Sludge  is  watery  in  composition,  consequently 
bulky,  and  generally  foul  and  offensive  to 
the  senses.  The  big  problem  in  sewage  puri- 
fication is  the  economic  and  sanitary  disposal 
of  sludge. 

There  are  two  conditions  of  sludge  which 
are  of  the  greatest  importance  :  first,  the  per- 
centage of  moisture,  and  second,  the  offensive 
odor. 

The  moisture  content  of  sludge  determines 
its  bulk.  .^  cu.  yd.  of  sludge  (sp.  gr.  1.02) 
would  weigh  1,720  lbs.  if  the  moisture  con- 
tent amounted  to  90  per  cent:  then  10  per 
cent  of  the  weight  of  the  mass,  or  172  lbs., 
would  be  dry  residue:  if  the  moisture  amount- 
ed to  95  per  cent,  then  only  5  per  cent  of  the 
weight  of  the  wet  mass,  or  86  lbs.,  would  he 
dry  residue.  Consequently  when  a  certain 
amount  of  dry  residue  is  settled  from  sewage 
the  bulk  of  the  resultin.g  sludge  is  deter- 
mined by  the  percentage  of  moisture  thereof, 
and  as  the  volume  of  the  wet  mass  increases 
verv  rapidly  with  slight  increase  of  percentage 
moisture  above  90  per  cent,  any  desi.gn  of 
tank  or  process  which  will  yield  a  sludge 
low  in  moisture  is  a  step  in  the  right  direction. 

The  offensive  odor  of  sludge  is  produced 
by  the  putrefaction  of  the  organic  matter  in 
tbe  sewage  by  the  action  of  anaerobic  bacteria. 
Freshly  deposited  or  thoroughly  digested 
sludge  is  not  offensive,  but  when  discharged 
into  sludge  beds  to  dry  a  lar.ge  area  is  exposed 
to  the  air  and  the  emanation  may  become  of- 
fensive. Hence  the  determination  of  a  puri- 
fication nrocess  which  will  produce  an  inodor- 
ous sludge  is  just  as  important  as  the  develop- 
ment of  a  method  which  yields  a  sludge  of 
low  moisture  content. 

Table  Xo.  I  gives  the  results  of  some  of 
tbe  average  analyses  of  sludge. 

The  horizontal  flow-  sedimentation  tanks 
Xos.  12.  13,  and  17.  and  the  Kni'icher  tank 
were  described  in  our  issue  of  .\pri!  19.  The 
outside  =nrinkling  filters,  six  in  number,  were 
outside  the  testing  .station  building.  The  in- 
fluent to  these  filters  was  roughly  settled  se-w- 
npc  from  a  wooden  scttlin.g  tank  10  ft.  in 
dinmcter  and  9  ft.  3  ins.  deep,  containing  5.600 
cal-;.  Crude  sewaee  was  pumped  into  this 
tank  and  the  effluent  nassed  into  a  small  dos- 
ing tank,  thence  to  the  filters.     A    Columbus 


T.\BLE    I.— -VVERAGE    AN.\LYSE.S    OF 
SLUDGE. 

Wet  Per  Ci-iit 

— Sludge —    — of  Dry  Residiie- 


.Source  of  Sludge.     *"       «         .  c 

o  C  ^  OJ 

CO).-.  M 

—  C  -^  'O  G 

o         ^         rt         ID  C.  . 

I    ^     >     E       i     £ 

Sedimentation       of 
screened    sewage 

in  Tank  No.   12. .1.036     90        49        51        1.3     ,S  1 
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nozzle,    under    falling   head    from    the    dosing 
tank,   distributed   tbe   sewage   over   the   filters. 

.\.\IOL-NT    OF    SLUDGE    PRODUCED. 

It  is  interesting  to  note  that  the  amount  of 
sludge  in  the  tanks,  at  the  conclusion  of  a 
test  run,  did  not  follow  any  definite  law.  Con- 
sequently it  was  impossible  to  calculate  the 
amount  of  wet  sludge  to  be  expected,  know- 
ing the  suspended  solids  in  the  influent  and 
the  percentage  removal.  Perhaps  this  was 
due  to  the  large  amounts  of  trade  wastes  in 
the  sewage  used. 

Tank  12,  when  operated  at  from  3V4  to  6 
hrs.  storage  and  treating  fine-screened  sewage, 
collected  4.05  cu.  yds.  of  sludge,  per  million 
gals,  of  sewage,  with  a  moisture  content  of 
90  per  cent.  This  was  while  the  tank  had  a 
sloping  bottom  and  after  the  baffle  and  scum 
boards  were  installed. 

Tank  13,  when  operated  at  from  3%  to  6 
hrs.  storage  and  treating  crude  sewage,  col- 
lected 4.07  cu.  yds.  of  sludge  per  million  gals, 
of  sewage,  with  a  moisture  content  of  86.1 
per  cent.  This  was  with  tank  bottom  sloping 
to-u-ard  inlet  end,  and  with  baffle  and  scum 
board  ;it  mid-length. 

Tank  17,  when  operated  at  from  4  to  ]A 
hrs.  storage  and  treating  crude  sewage,  col- 
lected 6.31  cu  yds.  of  sludge,  per  million  gals, 
of  sewage,  with  a  moisture  content  of  87.7 
per  cent-  This  was  -n-ith  a  level  bottom  in 
tank,  and  with  baflle  and  scum  boards  at  tbe 
one-third  points  of  the  len.eth. 

In  the  Emscher  tank,  when  operated  at  2 
hrs.  stora.ge  and  treating  crude  sewage,  pro- 
duced 0.9  cu.  vds.  of  sludge,  per  million  gals, 
of  sewa,ge.  with  a  moisture  content  of  82.6 
rer  cent.  This  was  with  a  tank  10  ft.  deep  and 
5  ft.  in  diameter.  It  should  be  borne  in  mind 
that  the  sluds-e  formed  in  the  sedimentation 
chamber  of  this  tank  fell  into  a  sliid.ee  cham- 
ber, when  digestion  and  condensation  ma- 
teriallv  reduced  its  bulk. 


The  Dibdin  slate  bed,  operated  at  from  one 
to  three  fillings  per  day  and  treating  crude 
sewage,  collected  1,17  cu.  yds.  of  sludge,  per 
million  gals,  of  sewage,  with  a  moisture  con- 
tent of  54  per  cent. 

It  should  be  borne  in  mind  that  during  a 
time  when  the  filters  are  storing  the  amount 
of  sludge  deposited  in  the  settling  basins  from 
a  million  gals,  would  be  small  and  when  the 
filters  unload  large.  Under  the  first  condition 
the  eftluent  from  the  outside  sprinkling  filters 
in  passage  through  a  plain  settling  basin  de- 
posited sludge,  90.2  per  cent  moisture,  at  the 
rate  of  2.2  cu.  yds.  per  million  gals.,  settled, 
and  under  the  second  condition,  when  the  fil- 
ters were  unloading,  5.3  cu.  yds.,  of  91.5  per 
cent  moisture. 

CONDITION    OF    THE    SLUDGE. 

The  sludges  deposited  in  sedimentation 
tanks  13  (sloping  bottom)  and  17  (level  bot- 
tom), from  crude  sewage,  were  similar  in  ap- 
pearance. Not  having  been  allowed  to  septi- 
cize,  the  final  suspended  matters  were  found 
in  their  original  state,  and  in  pumping  out 
the  wet  mass  trouble  was  caused  by  wool 
fibers  clogging  the  diaphragm  pump.  The 
sludge  from  tank  12,  treating  screened  sewage, 
was  a  uniform,  homogeneous  mass,  contain- 
ing no  particle  larger  than  1  mm.  It  flowed 
freelv,  whereas  that  from  tanks  13  and  17, 
which  contained  wool,  hops,  and  other  sub- 
starces,  was  more  sluggish.  The  sludge  from 
these  three  tanks  produced  an  ofiTensive  odor. 

The  condition  of  the  sludge  as  withdrawn 
from  the  Emscher  tank  was  dift'erent  from 
any  other.  Although  crude  sewage  was  set- 
tled in  this  tank,  the  fermentation  in  the 
sludge  chamber  had  broken  down  even  resis- 
tant bodies  and  the  resultant  sludge  was  fine. 
.9-ranular,  and  homogeneous.  Considering  the 
dryness  of  this  sludge  it  flowed  freely.  The 
odor  is  described  as  ''tarry,"  and  after  dried 
was  inodorous.  This  confirms  the  claims  for 
this  process  advanced  by  German  engineers. 

.*\  peculiaritv  of  this  sludge  is  that  it  con- 
tains a  gas  which  is  75  per  cent  methane  or 
marsh  gas.  When  the  sludge  was  withdrawn 
from  the  tank  this  gas  expanded  and  the  con- 
sistency of  the  mass  became  like  that  of  "ris 
ing"  bread  dough.  This  is  a  great  advantage 
as  it  facilitates  the  drying  of  the  mass.  A 
microscopical  examination  of  this  sludge  when 
fresh  showed  it  to  be  composed  of  granular 
structureless  masses,  indicating  the  complete 
digestion  of  the  solids. 

The  deposit  upon  the  slates  of  the  Dibdin 
slate  bed  was  an  inodorous  mud.  even  gritty 
when  rubbed  between  the  fingers,  and  micro- 
scopic examination  revealed  large  amounts  of 
sandv  matter.  The  dry  residue  was  full  of 
worms. 

KORM.VTION    OF    SCUM. 

When  crude  sewage  w-as  settled  in  horizon- 
tal flow  tanks.  Nos.  13  and  17,  without  scum 
boards,  the  formation  of  scum  w-as  irregular. 
,\t  times  it  would  form  in  patches  and  after 
floating  around  the  tank  a  while  finally  disap- 
peared. After  baffle  and  scum  boards  were 
put  in  these  tanks  the  formation  of  scum  at 
tlie  inlet  end  of  the  tank  always  commenced 
■-.ion  after  the  tank  was  put  in  service,  and 
In-  the  end  of  the  test  run  attained  serious 
thickness,  being  tough  and  tenacious,  and  cov- 
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TABLE    II.— ANALYSES    OF 
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ered  with  a  leathery,  impervious  skin,  upon 
which,  in  several  cases,  small  plants  began 
to  grow. 

Table  II  gives  analyses  of  typical  scum  on 
crude  sewage  tanks  13  and  17.  '  The  high  spe- 
cific gravity  is  consistent,  althougli  the  scum 
floats,  because  entrained  gas  bubbles  buoy  it 
up.  The  scum  contained  much  more  organic 
matter  than  the  sludge.  When  the  scum  was 
removed  and  the  entrained  gas  liberated,  the 
odor  emitted  was  very  foul.  The  solids  form- 
ing the  scum  remained  in  their  original  struc- 
tural condition,  the  entire  mass  being  bonded 
together  by  the  wool  fibers. 

On  tank  12,  which  treated  screened  sewage, 
a  scum  such  as  is  described  above  never 
formed.  A  frothy  material  was  generally  pres- 
ent on  the  inlet  end  of  the  tank.  This  was 
probably  due  to  the  agitation  of  the  sewage 
in  passing  through  the  screen.  It  never 
formed  a  layer  of  more  than  2  ins.  thick  and 
ought  not  to  e.xist  on  an  actual  installation. 

During  the  early  operation  of  the  Emscher 
tank  no  scum  appeared  on  its  surface,  but 
l.iler,  as  on  all  the  crude  sewage  tanks,  a 
thick  scum  formed  on  the  area  inside  the 
baffle,  and  later  a  thin,  fatty  scum  formed  be- 
tween the  baffle  and  the  outlet  weir.  The 
ventilating  opening  always  contained  a  scum 
which  was  continually  broken  up,  however,  by 
the  gas  bubbles.  For  an  actual  installation  a 
larger  ventilation  should  be  used  than  the 
(i-in.  pipe  of  the  experimental  tank.  This 
would  prevent  clogging  and  would  carry  away 
the  gases  of   fermentation. 

EI-TECT    OF     DESIGN     OF     TANK     ON     SLUDGE     PRO- 
DUCED. 

When  sedimentation  tanks  Nos.  12,  13  and 
17  had  level  bottoms  and  were  unbafflied,  the 
majority  of  the  sludge  was  deposited  at  the 
inlet  end  of  the  tank,  and  the  sludge  at  the 
inlet  end  contained  more  dry  residue  of  a 
fixed  or  inorganic  nature  than  that  found  at 
the  outlet  end.  The  construction  of  baffles 
and  scum  boards,  in  addition  to  improving  the 
efficiency  of  sedimentation,  also  restrained  the 
sludge  at  the  inlet  end,  thereby  keeping  the 
outlet  compartment  freer  from  sludge  or 
scum  likely  to  be  carried  away  with  the  ef- 
fluent. When  baffles  were  placed  at  the  one- 
third  points  of  the  length  of  tank  17,  two- 
thirds  of  the  sludge  was  deposited  in  the  first 
part,  one-fourth  in  the  second,  and  one- 
twelfth  in  the  third  parts.  When  the  sloping 
bottoms  were  built  in  tanks  12  and  13  it  was 
expected  that  as  sludge  fornied  upon  the  bot- 
tom of  the  tank  it  would  continually  slip 
rdong  the  inclined  (]G°  to  the  horizontal) 
bottom  into  the  deepest  part  at  the  inlet  end. 
During  the  operation  of  the  tanks  this  did 
not  occur  to  as  great  an  extent  as  hoped  for. 
but  when  the  liquid  above  the  sludge  was 
removed  the  sludge  assumed   a  level   surface. 

The  device  for  removing  sludge  from  the 
Emscher  tank  by  utilizing  the  hydrostatic 
head  of  water  proved  successful,  even  when 
the  sludge  was  very  compact.  In  case  the 
sludge  at  the  bottom  of  the  tank  should  be- 
come so  dry  as  not  to  flow  through  the  sludge 
pipe,  or  to  prevent,  during  the  inaturing  of 
the  tank,  the  liberation  of  excessively  large 
volumes  of  entrained  gas  in  the  sludge,  where- 
by it  might  lie  carried  up  into  the  settling 
chamber,  it  is  the  practice  in  Germany  to  run 
a  perforated  lead  pipe  down  the  side  of  the 
tank,  circling  it  near  the  bottom  with  a  branch 
to  the  apex  of  the  bottom,  so  that  water  under 


pressure  can  be  forced  into  the  sludge  to  thin 
it. 

SLUDGE    DIGESTION. 

Three  experiments  were  made  to  study 
sludge  digestion  in  open  water  tight  tanks.  In 
each  case  the  sludge  from  sedimentation  tank 
17  was   tested. 

In  the  first  test,  after  the  water  in  tank  17 
had  been  withdrawn,  the  remaining  sludge  was 
flushed  out  by  a  stream  of  water  from  a  fire 
nozzle  into  a  concrete  basin.  The  sludge  and 
the  water  carrying  it  filled  the  concrete  basin 
to  a  depth  of  about  1-5  ins.  It  was  expected 
that  the  sludje  would  settle  and  the  water 
used  to  drive  it  could  be  drawn  off  the  top. 
However,  in  24  hrs.  the  reverse  occurred  ;  the 
thin  watery  mass  separated  into  three  layers, 
sludge  at  the  bottom,  scum  at  the  top  and 
water  b;  tween.  Gas  bubbles  arose  continu.-illy 
and.  when  breaking  through  the  scum,  became 
offensive.  No  diminution  of  sludge  was  noted. 

In  the  second  test  the  sludge  was  pumped  to 
a  concrete  tank  -50  ft.  square  and  i)  ft,  deep, 
.'\  siTiall  amount  of  settled  sewage  was  allowed 
to  run  over  this  sludge  from  time  to  time,  A 
thick,  leathery  scum  formed  on  the  surface. 
lieneath  which  the  mass  continued  lo  grow 
thinner  and  watery,  at  least  partly  due  to  the 
settled  sewage  passing  over  it.  .^fter  two 
weeks  the  entrie  content  was  thoroughly  stir- 
red and  pumped  to  a  la.gonn. 

The  result  of  the  third  test  was  similar  to 
the  first.  Sludge  was  again  placed  in  the 
digestion  tank  without  the  addition  of  sew- 
age, Ir,  two  days  stratification  commenced  and 
in  eight  days  it  was  pronounced,  the  surface 
appearin<r  like  the  thick  leathery  scum  of  a 
septic  tank,  being  78  per  cent  moisture,  while 
the  sludge  at  the  bottom  was  8'*, 3  per  cent 
moisture. 

As  an  actual  example  of  a  similar  condi- 
tion on  a  large  scale,  sludge  lagoons  may  be 
seen  in  England.  5  to  G  ft.  deep,  on  which  a 
thick  scum  formed,  beneath  which  the  sludge 
remains  in  its  ori.ginal  condition  with  no  ap- 
parent loss  in  amount,  and  continually  giving 
off  a  foul  odor,  irrespective  of  a.ge  or  density. 

The  experimenters  at  Philadelphia  conclud- 
ed that  the  placing  of  sludge  in  open  water 
tight  tanks  is  not  an  advantageous  means  of 
disposal. 

.MR    DRYING    OF    SLUDGE    IN    K.XRTU    L.XCOON'S, 

Four  lagoons  were  excavated  to  a  depth  of 
3  ft.,  each  8x12  ft.  in  plan.  One  lagoon  bad 
a  drainage  base  consisting  of  a  3-in.  layer  of 
1  in.  to  3  ins,  slag,  covered  by  %-in.  slag 
screenings  to  level  off  the  surface,  and  over 
that  a  thin  layer  of  sla.g  screenings  from  '^-in. 
to  dust.  A  .3-in.  drain  led  from  the  lowest 
corner.  The  other  thrc  e  lagor.ii^  had  earth 
bottoms. 

Three  and  one-half  cu,  yds.  of  sludge  were 
put  in  the  lagoon  with  the  slag  draina.ffc  floor. 
The  drain  pipe  had  to  be  plugged  at  once. 
In  three  weeks  the  sludge  bad  dried  to  a  con- 
sistency fit  to  remove,  but  was  allowed  to  re- 
main in  the  lagoon  to  watch  its  action.  This 
sludge  was  from  tank  12  (treating  screened 
scwa.ee).  The  screened  influent  to  this  tank- 
contained  almost  no  wool  fibers  nor  other 
sludge  bonding  material.  The  mealy  nature  of 
the  sludge  became  evident  as  soon  as  the  sur- 
face was  dry  enough  to  crack :  the  cracks 
srradually  dcvelniicil  into  fissures  extending 
to  the  bottom  (if  the  layer  of  sludge.  This 
facilitated  drying  by  increasing  the  exposed 
area.     When  removed  the  lumps  piled   on  the 


side  of  the  lagoon  were  not  offensive,  al- 
though the  fresh  sludge  was. 

Sludge  from  tank  13  (influent  crude  sew- 
age) was  pumped  to  a  lagoon  and  filled  to  a 
depth  of  12  ins.  In  4  days  the  surface  cracked 
but  the  cracks  never  reached  the  bottom. 
When  finally  removed  the  sludge  was  much 
more  difticult  to  handle,  than  in  the  preceding 
case,  due  to  the  bonding  action  of  wool  fibers. 

When  sludge  from  the  Emscher  tank  was 
placed  in  a  lagoon,  the  entrained  gas  expanded 
50  that  the  surface  became  convex.  This  arch 
collapsed  as  the  mass  dried.  When  dry  it 
was  very  pourous  and  spongy,  and  was  an 
odorless   and   unobjectionable   substance. 

The  sludge  removed  from  the  digestion  tank 
previously  described  was  placed  in  a  lagoon. 
In  3  weeks  the  surface  cracked  and  was  firm; 
when  removed  from  the  lagoon  it  was  an  in- 
odorous,  felt-like   mass. 

It  was  found  in  the  Philadelphia  experi- 
ments that  fine  sand  or  sawdust  over  a  coarse 
stone  drainage  floor  was  more  efficient  for 
reducing  moisture  in  sludge  than  a  plain  earth 
lagoon. 

Wet  sludge  from  a  sedimentation  tank,  ap- 
plied 6-ins.  deep  in  winter  weather,  under 
cover,  dried  to  a  consistency  fit  to  remove  in 
II  days,  and  under  the  same  conditions  but  not 
under  cover,  in  12  days. 

Based  upon  small  size  tests  in  winter  weath- 
er, Emscher  sludge  12  ins.  deep  upon  a  sand 
bed.  dried  to  a  consistency  fit  to  remove  in  12 
days,  during  freezing  weather.  In  Germany 
the  time  is  given  as  from  4  to  5  days,  but 
sludge  is  not  withdrawn  in  freezing  weather 
which  accounts  for  the  difference. 

When  equal  weights  of  rice  coal  and  wet 
sludge  were  mixed  and  placed  on  sludge  beds, 
the  mixture  was  fit  to  remove  in  one  day  and 
was  successfully  burned. 


Investigations  of  Flow  in  Brick-Lined 
Conduits. 

In  a  paper  read  before  the  Western  Society 
of  Engiiieers,  .April  19,  1911,  by  John  Ericson. 
city  engineer  of  Chicago,  the  conclusion  was 
drawn  that  for  brick-lined  conduits  a  value  of 
n  in  Kutter's  formula  of  0,0130  is  readily  at- 
tainalile.  This  is  a  coefficient  due  to  rough- 
ness and  is  applicalile  to  tunnels  or  sewers  of 
ordinary  sizes  and  velocities  of  flow,  lined 
with  sewer  brick  laid  in  cement  mortar,  if  the 
brick  is  properly  selected  and  not  too  warped 
or  uneven,  laid  in  a  workmanlike  manner  and 
true  to  line,  not  disturbed  by  blasting  and  the 
mortar  joints  scraped  off  flush  with  the  brick. 

Under  certain  circumstances,  especially  if 
there  has  been  any  disturbance  whatever  of 
the  brick  work  on  account  of  blasting,  it  will 
be  found  advisable  and  profitable  to  have  in 
addition  the  entire  interior  surface  of  brick 
conduits  washed  with  neat  cement,  the  strokes 
of  the  brush  apjilying  the  wash  to  be  always 
along  the  geometrical  axis  of  the  conduit.  By 
this  method  a  coefficient  of  roughness,  n,  con- 
siderably smaller  than  fl.O130  should  be  ob- 
tained in  well  constructed  tunnels  of  the  sewer 
brick  lined  class. 

In  relation  to  blasting  in  the  excavation  of 
trenches  for  brick-lined  conduits  Mr.  Ericson 
pointed  out  that  if  the  lining  is  thereby  at  all 
disturbed,  whether  such  disturbance  is  espe- 
ciall\  noticeable  or  not.  will  have  the  effect  of 
increasing  the  resistances  to  flow  and  conse- 
quently decreases  the  capacity  of  stich  a 
tunnel.  The  jarring  of  the  lirick  work  un- 
doubtedly disturbs  the  mortar  joints  more  or 
that  the  bond  with  the  brick  will  be 
.Slight  projections  and  irrcgnl.'irities 
caused  by  this  shaking  of  the  brick 
work,  and  irrespective  of  any  visilde  disturb- 
.'uice  or  distortion  of  the  same,  resistances  to 
the  flow  of  water  are  created, 

.'\  brick  tunnel  in  rock  should  not  be  lined 
until  after  the  completion  of  the  entire  exca- 
vation, or  at  least  the  brick  lining  should  be 
kept  far  enough  back  of  the  face  and  be  so 
protected  as  to  be  unaffected  by  the  blasting. 

In  an  earth  tunnel,  blasting  should  prefer- 
ably not  Vie  permitted  at  all.  and  if  anywhere 
found  to  be  necessary  care  should  be  t;iken  to 
nrotect  the  brick  work  from  the  efi'cct  of 
such  blasting  and  to  remedy  any  defects  in 
the  brick  work  th.at  uiion  close  inspection  may 
be  discovered. 


less.  S' 
brnUcii 
will    be 
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The  320,000-Acre  Mud  River  Drainage 
Project    in    Minnesota. 

BV    \V.    K,    llOAG.* 

The  first  effort  at  drainage  made  in  Min- 
nesota, ontside  of  small  farm  drains  and  the 
ordinary  highway  ditch  which  was  but  an  in- 
cidental feature  of  road  construction,  was 
made  hv  President  Tames  T.  Hill,  of  the  Great 
.Northern  R.  R..  between  "l878  and  1880,  and 
while  one  of  its  purposes  was  to  improve  the 
roadbed  of  the  Great  Northern  Railway  in 
the  Red  River  Valley  it  was  intended  by  Mr. 
Hill  as  an  object  lesson  to  the  Red  River 
farmer  showing  the  benefits  attending  the 
proper  drainage  of  these  naturally  wet  lands. 

The  next  work  of  a  public  character  to  ad- 
\ance    the    cause    of    drainage    in    Xorthern 


Northern  Minnesota  has  fully  realized  this 
for  some  years  and  has  been  actively  engaged 
in  constructing  many  miles  of  public  ditches 
for  the  most  part  independent  of  an\'  slate 
aid  and,  it  might  be  added,  in  spite  of  laws 
not  adapted  in  all  respects  to  the  treatment 
of  large  areas  which  the  topograpliy  of  North- 
ern Minnesota  imposes  upon  an  efficient  drain- 
age system. 

The  earlier  effort  for  pulilic  drainage  in 
Northern  Minnesota,  as  in  iIk  Red  River 
Valley,  consisted  simply  of  a  single  large 
ditch  from  3  to  8  miles  in  length,  starting  at 
the  foot  of  the  slope  down  which  the  water 
coming  from  the  east  on  its  western  course  to 
the  Red  River  was  able,  by  reason  of  its  nat- 
ural erosive  action  due  to  its  velocity  down 
the  slope,  to  maintain  an  open  river  chan- 
nel   and    running   thence    across    a    practically 


prising  about  500  square  miles,  contains  but 
one  stream  and  even  this  is  not  continuous  but 
is  "lost"  for  about  a  mile  near  the  "half 
way"  place.  The  fact  that  the  storm  water 
from  ."lOO  square  miles  in  reachnig  an  ultimate 
outlet  lias  been  able  to  create  and  maintain 
but  two  disconnected  pieces  of  river  channel 
of  about  1.5  miles  each  is  sufficient  proof  of 
unusual   topographic   conditions. 

The  whole  area  is  essentially  one  system, 
not  an  assembly  of  several  sub-systems,  capa- 
ble of  being  treated  as  such.  Not  even  one 
whole  township  within  the  area  could  be 
adequately  drained  independent  of  adjoining 
territory. 

Efficiently  to  promote  projects  of  this  size, 
our  laws  were  cumbersome  and  inadequate. 
,\t  the  last  session  of  the  Legislature,  how- 
ever, the  State  Drainage  Commission  through 
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Fig.   1 — Map   of   Ditch    System   for  the    Mud    River    Drainage    Project,    Minnesota. 


Minnesota  was  that  so  splendidly  prosecuted 
by  the  Red  River  Valley  Drainage  Commis- 
sion, under  the  able  leadership  of  the  late 
Ezra  G.  Valentine  of  Breckenridge.  This  re- 
sulted in  about  125  miles  of  main  ditches,  with 
highwavs  alongside,  and  cost  about  $140,000, 
of  which  Mr.  Hill  contributed  $2.5.000.  These 
<litches  were  scattered  throughout  the  Red 
River  Valley,  from  Kittson  County  on  the 
north  to  Wilkin  County  on  the  south  and  by 
the  immediate  and  permanent  benefits  they 
brought  to  bordering  and  near-by  farm  lands 
they  demonstrated  to  the  people  of  Northern 
Minnesota  that  though  nature  had  been  a 
little  over  particular  in  applying  the  finishing 
coat  and  had  used  the  smoothing  trowel  too 
much  for  ordinary  farming  purposes,  yet  she 
had  deposited  the  soil  with  a  generous  meas- 
ure and  the  problem  of  removing  that  part 
of  the  rain-fall  not  needed  for  crops  was  but 
a  question  for  the  law  makers  to  fornuilate 
a  plan  to  finance  and  the  drainage  engineer 
to    design    and   construct   the    system. 

•Chief  Kngineer  .Tmlicial  District   No.   11.   Min- 
jicapoUs,  Minn. 


level  stretch,  across  which  nature  unaided  was 
unable  to  maintain  a  river  channel,  and  here 
discharging  either  into  a  coulee  connected 
directly  with  the  Red  River  or  into  a  con- 
nection with  the  river  itself. 

Each  ditch  was  a  system  by  itself  or.  more 
accurately,  an  artificial  link  in  a  natural  chain- 
system  ;  and  though  two  such  connecting  links 
were  constructed  on  parallel  road  lines — and 
practically  all  the  main  ditch-lines  in  the  Red 
River  Valley  are  along  east  and  west  section 
lines  but  three  or  four  miles  apart — their  de- 
sign would  have  little  or  no  relation  to  each 
other.  Kw  engineer  under  one  legal  proceed- 
ing could  design  and  construct  the  one  with- 
out reference  to  the  other  which  might  be 
financeil  by  another  county  quite  independent 
of  the  first.  But  the  problem  presented  liy 
the  natural  conditions  of  the  Mud  River  wa- 
tershed, the  subject  of  this  sketch,  with  which 
the  engineer  must  deal,  is  of  a  radically  dif- 
ferent type. 

The  area,  extending  east  from  Thief  River, 
about  40  miles  and  extending  south  about  12 
miles  from  the  Moose  River  watershed,  com- 


its  special  attorney,  Mr.  W.  T.  Brown,  of 
Warren,  was  instrumental  in  amending  the 
drainage  laws  so  that  large  systems  could  be 
efficiently  and  expeditiously  proinoted  both 
in  their  legal  and  in  their  engineering  phases. 
I'nder  the  former  law  the  legal  formalities 
were  unnecessarily  exacting  and  expensive, 
especially  as  to  the  serving  of  personal  notice 
to  each  land  owner,  and  provided  for  no  ex- 
ercise of  engineering  discretion  in  the  relo- 
cation  of   an"  part   of   the   system. 

The  Middle  River  watershed  forms  a  part 
of  what  was  known  as  the  Red  Lake  Indian 
Reservation  and  to  bring  these  Indian  land.s 
on  a  basis  permitting  their  assessment  the 
same  as  other  benefited  lands,  required  an  act 
of  congress.  This  was  accomplished  by  wdiat 
is  known   as  The  Volstead   .'\ct. 

Yet  another  fundamental  work  was  needed 
before  such  a  comprehensive  system  of  ditches 
could  be  safely  and  economically  ^  desi,c:ned. 
As  noted  above,  this  watershed  is  one  of 
small  slope.  .\  system  of  ditches  is  essen- 
lially  a  .system  of  levels.  With  a  fall  of  6 
to  8"  ft.  to  the  mile:  1  ft.  of  error  may  ordi- 
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narily  be  of  small  i-oiiscqueiice,  hut  here  it 
would  mean  the  availalilc  head  to  transport 
the  water  of  the  main  ditch  half  way  across 
a  township  and  thus  of  the  utmost  importance, 
an  error  of  even  one-tenth  this  size  in  the 
level-control  could  r.ot  lie  idlowed  with   safety. 


Considering  liic  rate  at  which  the  contrac- 
tor must  di^  to  complete  the  work  in  three 
years,  calling  li  nmntlis  a  working  year  and 
S  hours,  a  day.  In-  will  he  required  to  move 
fourteen  cu.  yds  a  ininule  or  .-diout  f!  en.  ft. 
,■[   second.     To   li.-iid   .■iw,-i\-   this   dirt    as   r;i|)iilly 
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Fig.    2 — Typical     Ditch    Sections,    Mud    River    Drainage    Project. 


The  ordinary  leveling,  employing  the  com- 
mon instruments  and  methods  is  not  adequate 
for  this  class  of  work.  A  system  of  nre- 
cise  level-control  must  he  made  and  a  system 
of  permanent  bench  m.irks  at  selected  points 
must  be  established  tliroughout  the  area.  To 
provide  this  Mr.  Ilalvor  Steenerson,  Con- 
gressman for  this  district,  secured  the  passaee 
of  a  bill  authorizing  the  U.  S.  Geological 
Survey  to  cover  this  area  together  with  sev- 
eral hundred  miles  of  adjoining  territory  with 
a  topographic  survey.  This  was  done  during 
!!)07  and  1908,  followed  by  a  nublished  report 
and  contour  map  having  a  In  contour-inter- 
val. 

With  all  these  legal  and  engineering  funda- 
mentals cared  for,  the  counties,  part  of  whose 
territory  would  be  included  in  the  proposed 
system,  were  ready  to  proceed  wi'h  its  or- 
ganization. Mr.  Wm.  J.  Brown  of  Warren, 
representing  the  petitioners  cared  for  this 
work  and  by  September,  IfMil),  lield  parties 
were  at  work  running  nut  preliminary  lines 
for  the  system  under  the  -upcrvision  of  the 
w-riter,  who  was  appointed  by  Judge  .\ndrew 
Grindeland  as   engineer,   111   charge. 

General  Plans  of  the  System. — The  accom- 
panying map  shows  the  location  of  the  ditches 
according  to  the  preliminary  design.  As  this 
design  was  based,  to  a  considerable  e.xtent, 
upon  the  10  foot  contour  map  of  the  Geologi- 
cal Survey,  the  more  detailed  information  ob- 
tained by  levels  along  the  proposed  lines  of 
the  ditches  called  for  by  the  preliminary  de- 
sign leads  occasionally  to  the  need  for  relo- 
cations which  are  being  effected  as  the  work 
proceeds. 

The      system      provides       for     107    miles    c.f 


as  dug  would  require  live  Huls  of  teams 
alireast  carrying  1  en.  yil  each,  moving  at  the 
ordinary  rate  of  a  loaded  team. 

The  contract  for  the  earthwork  invrilving 
.5,.JOO,000  cu.  yds.  was  let  to  one  tirm  of  eon- 
tractors.  The  Northwcsti  rn  I)r:niiage  Co..  of 
Grand  Rapids,  Wis. 


sub-syste?n  of  this  area  is  known  as  county 
ditch  No.  I'll.  Jt  comprises  about  one-quar- 
ter of  the  watershed  and  is  located  on  the 
east  side  of  the  river,  along  the  southern 
boundary  of  the  j\lud  River  area.  The  re- 
maining five-eighths,  or  about  500  square 
miles,  comprises  the  central,  and  eastern  por- 
tions of  the  Thief  River  watershed  and  is 
known  as  judicial  ditch   No.    11. 

Thief  River,  with  its  tributaries.  Mu<l  and 
Moose  Rivers,  provides  the  only  nautral  drain- 
age for  about  1,000  square  miles  situated  in 
the  eastern  part  of  Marshall  County  and  the 
western  part  of  Beltrami  County.  It  is  a 
tract  about  i")  miles  wide  and  (0  miles  long. 
Grygla  is  situated  near  the  center  and  Thief 
River  Falls  in  its  southwest  corner.  This 
area,  about  G-")0,000  acres,  wdiich  is  smaller  by 
oidy  two  townships  than  the  state  of  Rhode 
Island,  has  an  average  slope  from  northeast 
to  southwest  of  nearly  2  ft.  to  the  mile.  A 
fall  entirely  sufficient  to  provide  ample  drain- 
age for  it  had  nature  been  but  reasonably 
judicious  in   its  distribution. 

.Small  streams  must  have  from  r!  to  8  ft. 
fall  a  mile  to  overcome  the  obstructive  effects 
of  sedimentation  and  vegetation.  The  Thief 
River  watershed  has  ample  fall  in  the  general 
direction  of  slope  to  maintain  good-sized  riv- 
ers, r.'ipable  of  removing  all  excess  storm  wa- 


Fig.    -; — View    of    Corrugated    Iron    Culvert  Carrying   Ditch    Under   Road. 


Thief  Riz'cr  liiipi  •iveiiieul. — Thief  River, 
which  is  receiving  the  waters  from  the  Mud 
Lake  area,  is  to  be  enlarged  from  its  source, 
in  Thief  Lake,  to  a  point  a  few  miles  above 
Thief  River  Falls,  where  it  enters  the  Red 
Lake  River,     'fhis  will  cost  alir.mt  $12"i,0(ii)  and 


Fig.    3 — View    of    Typical    Lateral    Ditch. 


ditches  and  about  32-")  miles  of  highway  along- 
side. These  ditches  are  to  be  so  located  that 
each  of  the  2,000  quarter  sections  of  land 
has  a  ditch  and  a  road  along  at  least  one  of 
its  half-mile  sides.  No  such  complete  system 
of  drainage  has  been  attempted  in  this  state 
to  cover  any  considerable  area. 


wdl  be  divided  among  three  sub-drainage  dis- 
tricts in  the  ratio  of  their  use  of  the  river  as 
an  outlet  for  each  sub-system.  The  first  c^f 
these  sub-systems  is  known  as  state  system 
Xo.  S.''!,  comprisin,g  about  one-eighth  of  the 
area,  and  situated  mostly  on  the  west  side 
of  the  river  near  its  head  waters.     The  second 


ter  in  the  usual  time — that  insiu'ing  safe  cul- 
tivation on  adjacent  lands — but  it  has  no  cross 
valley  lines  of  sufficient  slope  to  collect  the 
storm  water  into  small  streams  and  conduct 
it  quickly  to  a  central  channel  or  river.  Ac- 
cunudated  water  from  these  many  small  val- 
leys coming  in  at  the  same  time  would  main- 
tain a  river  channel  capable  of  carrying  effi- 
ciently such  waters  even  though  its  fall  per 
Tnile  is  hut  a  fraction  of  that  needed  to  bring 
the  water  to  it  alnn.g  the  lines  nf  the  small 
streams. 

But  this  area  has  no  such  cross  drainage 
lines,  and  hence  cannot  have  the  larger 
streams,  even  though  there  is  present  the 
necessary  fall  for  maintaining  the  latter.  .-Xs 
proof  of  this,  there  is  a  tract  within  that  cov- 
ered by  the  drainage  system  lieing  described 
which  contains  about  300  square  miles  yet 
within  this  area  there  are  less  th;m  1(1  miles 
(if  continuous  open  river  ch.annel,  and  this 
single  stretch  of  river  is  where  the  storm  wa- 
ter from  about  20h  square  miles  has  been 
compelled,  by  reason  of  some  small  ridges, 
to  "get  together"  an<l  make  :\  ri\cr.  resulting 
in  a  river  channel  of  a  size  increasing  from 
20  ft.  wide  and  4  ft.  deep,  .at  the  upper  end, 
to  40  ft.  wide  and  8  ft.  deep  at  the  lower  end. 
Mere,  however,  it  meets  a  brn.id  marsh  abmU 
•3  miles  across  with  pr.actic.allv  nn  f.all.  (."inn- 
ing to  this  level  area  the  w.aters  part  and 
spread  out  over  whole  townships,  luit  are  col- 
lected again  10  miles  tn  the  west  in  Mud  Lake. 
The  general  route  between  these  points  is 
scattered  over  with  pieces  of  rivers,  some- 
times connected,  although  crooked  and  potirlv 
put  together,  while  at  other  places  they  are 
wholly   disconnected. 

To  remove  the  excess  storm  water  from 
this  area  in  time  to  insure  the  ordinary  plant- 
in.g  season  and  properlv  to  guard  against 
harmful    overflow    to    bordering    lands    during 
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the  growing  season,  this  outlet  should  be 
about  CO  ft.  wide,  capable  of  passing  1.600 
cu.  ft.  of  water  a  second.  But  nature  lias 
here  provided  only  a  crooked  stream  about 
30  ft.  wide  and  5  ft.  deep,  and  has  given  it 
such  a  small  slope  that  it  can  deliver  only 
about  400  cu.  ft,  a  second.  Thus,  the  usual 
time  for  the  safe  delivery  of  storm  water, 
commonly  placed  at  from  two  to  three  weeks. 


In  n.xing  upon  the  proper  side-slopes  the 
designing  engineer  will  also  give  some  weight 
to  the  fact  that  the  steeper  slopes  permit,  at 
the  same  cost,  a  deeper  ditch  which  insures 
better  opportunity  for  sub-drainage  to  border- 
ing lands  and  enables  a  wider  territory  to  be 
properly  drained  tlirough  intercepting  lateral 
ditches. 

The  second   factor  witli   wliich  the  drainage 


Fig.   5 — View   Showing   Waste    Bank    Leveled    to    Form    Highway. 


is  here  lengthened  into  two  or  three  months, 
while  at  the  same  time  the  ordinary  season 
furnishes  enough  rainfall  during  even  the 
drier  summer  months  to  keep  fully  replen- 
ished this  small  amount  of  run-oflf. 

A  large  part  of  the  Thief  River  watershed 
is  thus  kept  wet  by  reason  of  its  peculiar 
topography;  that  is,  having  its  slope  all  in 
one  direction,  rendering  impossible  the  usual 
and  natural  processes  of  river-making.  Con- 
siderable relief  from  too  much  surface  water 
is  frequently  furnished  by  a  pervious  subsoil, 
consisting  of  sand  and  gravel,  which  per- 
mits much  of  the  ground  water  to  get  away  to 
remote  localities,  later  appearing  as  springs 
and  entering  river  channels  and  lake  beds. 
But  all  such  relief  is  denied  this  area,  as  the 
whole  tract  is  underlain  with  a  stratum  of  im- 
pervious clay,  extending  from  2  to  4  ft.  below 
the  surface  to  an  unknown  depth.  Test  pits 
made  during  the  last  season  to  the  depth  of 
10  ft.  along  the  line  of  all  the  ditches  show 
this  clay  sub-soil  to  be  always   present. 

So  in  order  to  correct  this  two-fold  unfav- 
orable condition  imposed  by  nature,  the  drain- 
age engineer  is  called  in  counsel.  He  must 
provide  a  complete  system  for  the  whole 
area,  since  the  Thief  River,  which  is  to  re- 
ceive the  water  from  the  several  main  ditches, 
is  as  inadequate  in  its  present  size  and  capa- 
city to  provide  adequate  drainage  to  the  bor- 
dering lands  as  are  any  of  the  present  small 
streams  entering  it. 

The  working  out  of  the  most  economic  sys- 
tem, properly  to  drain  each  quarter  section  has 
resulted  in  making  the  map  of  this  area  look 
more  like  a  cross  between  a  checkerboard  and 
a  crazy-quilt  than  a  drainage  system  .  But  an 
efficient  draina.ge  system  of  this  extent  must 
have  each  mile  of  each  main  and  branch  of  a 
carrying  capacity  to  meet  the  demands  made 
upon  it  by  the  territory  whose  storm  water 
must  pass  through  it.  This  carrying  capa- 
city in  every  ditch  is  the  result  of  the  com- 
bined effect  of  five  distinct  factors,  some  of 
which  the  engineer  has  under  complete  con- 
trol, while  others  he  can  safely  control  only 
within  small   limits. 

The  side  slopes  of  the  ditch  he  will  design 
to  suit  the  soil  conditions  to  be  met  in  the 
ditch  and  the  agencyto  be  employed  in  making 
the  excavations.  Greatest  economy  will  be 
secured  with  the  steeper  side-slopes.  These 
can  be  employed  where  clay  or  gravelly-clay 
predominate,  but  with  sand  or  gravel  the 
steeper  side-slope  will  result  in  caving  hanks 
and  a  speedy  and  serious  filling  up  of  the 
ditch   will    follow. 

If  the  ditch  is  to  be  dug  with  teams,  that  is 
with  horses  and  small  scrapers,  the  flatter 
side-slopes  will  be  employed.  Floating  dip- 
per-dred,ge  machines  can  work  only  on  the 
steeper  side-slopes,  while  the  dry  land  exca- 
vators can  work  on  any  slope  fixed  by  the 
engineer,  but  can  afford  to  dig  the  steeper 
.slopes  at  least  cost. 


engineer  has  much  to  do  in  designing  a  sys- 
tem which  shall  have  each  section  just  large 
enough  efficiently  to  .do  its  work  is  what  is 
called  the  coefficient  of  roughness.  Over 
this  he  has  no  control  whatever.  He  must  de- 
termine what  it  is,  however,  in  order  to  fix 
upon  the  necessary  size  and  grade  of  the 
channel,  all  other  features  of  the  design  hav- 
ing been  determined  upon.  Hydraulic  tables 
show  this  coefficient  to  have  a  range  of  values 
differing  by  400  per  cent,  depending  largely 
upon  the  nature  of  the  ditch  surfaces  in  con- 
tact with  the  water  and  slightly  affected  bv 
the  grade  of  the  ditch. 

The  remaining  three  factors  of  the  five 
which  together  largely  determine  the  dis- 
charge capacity  of  the  ditch  and  which  gov- 
ern in  its  economic  design,  are  the  bottom 
width,  the  allowable  depth  of  water  in  the 
ditch  at  flood  stage,  and  the  slope  or  fall  per 
mile  of  the  bottom  of  the  ditch.  Since  a  prop- 
er discussion  of  the  part  these  factors  play  in 
finally  reaching  the  most  economic  design  for 
an  involved  ditch  system  would  lead  to  techni- 
calities  outside    the    general    purpose    of    this 


If  the  object  is  to  provide  a  lower  level  for 
ground-water  as  in  the  case  of  a  system  for 
tile-drainage  the  depth  of  the  ditch  becomes 
the  ruling  factor  governing  the  design — the 
nature  and  depth  of  the  soil  would,  of  course, 
be  important  factors  but  the  carrying  capa- 
city of  the  ditch  would  be  secondary  since,  to 
provide  the  necessary  depth,  the  ditch  would 
be  ample  as  an  open  ditch,  and  usually  ex- 
cessive as  furnishing  an  escape  for  the  ordi- 
nary run-off  surplus. 

In  the  dsign,  however,  of  a  system,  whose 
only  or  chief  function  is  to  provide  an  eco- 
nomical means  of  quick  escape  to  excess  sur- 
face water,  the  character  and  amount  of  local 
precipitation  becomes  the  chief  consideration, 
the  general  topographic  features  and  soil 
conditions  being  considered  only  as  these 
would  influence  the  per  cent  of  rainfall  which 
would  reach  and  must  be  cared  for  by  the 
ditch. 

The  slopes  and  character  of  vegetation  as 
<Ietcrmining  the  time  of  such  delivery  and 
the  character  of  the  soil  in  its  ability  to  ab- 
sorb and  retain  precipitation  would  be  im- 
portant   though   not    ruling   factors. 

The  nature  of  the  top  and  sub-soil  in- 
fluences the  design  only  as  it  affects  the  cost 
of  digging  and  maintaining  the  ditch,  loose 
top  soils  with  very  hard  or  gravely-clay  sub- 
soils tending  to  wide  and  shallow  ditches  for 
considerations  of  economy  of  construction 
alone ;  while  sandy  loams  and  homogenous 
clays  would  point  to  a  narrower  and  deeper 
ditch  approaching  more  nearly  to  the  eco- 
nomic cross-section. 

The  probable  means  to  be  employed  in  con- 
structing the  ditch  may  influence  the  design 
somewhat,  though  this  can  seldom  be  taken 
advantage  of  since  the  design  as  a  rule  is 
completed  in  advance  of  definite  knowledge  in 
this  regard. 

The  availability  of  his  material  equipment 
and  the  habit  of  work  of  the  contractor  may 
influence  the  particular  plan  of  excavation 
quite  as  much  as  inherent  economic  consid- 
erations determined  by  locality  of  work  and 
different  styles  of  machines  best  suited  to  do 
the  work. 

Passing  by  all  these  minor  factors  and  oth- 
ers which  might  be  mentioned  which  will  re- 
ceive their  due  share  of  weight  in  a  well  bal- 
anced ditch  design,  we  return  to  the  factor 
controlling  the  main  features  of  the  design 
nf   the    system   known   as   Judicial    Ditch   No. 


rig. 


6 — View    of    VVali- 


paper   the   part   they   play   in    engineering   de- 
sign will  be  no  further  considered, 

Dilch  Design.— \n  the  design  of  an  adequate 
system  of  ditches  for  a  particular  locality 
the  ultimate  purpose  of  the  system  must 
first  be  determined. 


l3i  CLige    foi"    Dry    Ditciiiny. 

11,    which    is   typical    of   most   drainage   work 
now  in  progress  in  Northern  Minnesota, 

Rainfall  and  Consequent  Riin-off.^.\c- 
rnrding  to  Government  records  of  the  Crooks- 
ston  Station  (that  nearest  the  Mud  Lake  dis- 
trict and  likely  to  differ  but  little  from  it)  the 
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period  from  189.5  to  190G  shows  a  mean 
monthly  rainfall  of  4.0  ins.  for  the  wettest 
month  (August)  and  5.4  ins.  as  the  average 
of  the  wettest  of  each  year.  Allowing  that 
any  15  day  period  of  the  wettest  month  for 
any  year   would   he  50   per   cent  greater  than 


•10    ::;j  Nui)  3.176 

4S    2ri6  900  3,447 

50    2S0  1,000  3,690 

The  ahnvc  is  not  to  1)C  take*  as  a  general 
run-off  tal)lc  fur  if  ajiplics  onty  to  areas  hav- 
ing   the    tnpograpliii-al    charncterfttics    of    the 


The  Main  Ditch  is  41.5  miles  long  and  dis- 
charges the  run-off  from  347  square  miles; 
is  40  ft.  wide  at  the  hottom  and  ahout  CO  ft. 
wide  at  the  top  on  the  lower  five  miles,  where 
its  carrying  capacity  is  1.500  sec.  ft.  It  in- 
volves 1.500,000  cu.  yds.  of  earthwork. 

The  greater  economy  resulting  from  bring- 
ing branches  into  the  main  ditch  at  all  points 
where  nature  has  not  been  actually  obstructive 
to  such  union  has  resulted  in  many  short  lat- 
erals a  considerable  number  of  branches  not 
tnore  than  10  miles  in  length  and  hut  two 
over  20  miles  long.  Of  these,  branch  No.  50 
is  24  miles  long,  drains  97  square  miles,  and 
will  discharge  at  flood  stage  550  sec,  ft. 
Branch  No.  200.  discharges  directly  into 
Thief  River,  is  23  miles  in  length  and  drains 
67  square  miles.  The  sketches  below  show 
typical  cross-sections  of  ditches  and  tinished 
highway,  and  the  accompanying  views  present 
other   features  of  this  work. 


Fig.    7 — Dredge    Making    Second    Cutting    for    [Wain    Ditcln. 


the  average  for  the  wettest  month  gives  8.1 
ins.  as  the  maximum  rainfall  which  need  be 
considered.  Even  this  is  likely  to  come  liut 
once  in  three  or  four  years. 

It  must  be  here  observed  that  flood  stages 
resulting  from  spring  freshets  or  single  heavy 
rains  (cloud-bursts)  establish  no  basis  for 
ditch  design.  The  former  frequently  result 
in  serious  inconvenience  but  comparatively 
little  property  loss,  and  guarantee  of  loss 
against  the  latter  can  no  more  be  justified  on 
economic  grounds  than  to  secure  the  same 
from  damage  from  cyclones.  If  for  business 
or  temperamental  considerations  we  must 
have  personal  and  property  security  from 
these  unusual  and  destructive  agencies,  we 
must  look  to  flat-boats,  cyclone  cellars  or  tor- 
nado insurance  for  relief  since  the  engmeer 
cannot  furnish  it  and  justify  it  on  economic 
grounds. 

We  assume,  then,  that  the  area  is  to  be 
visited  frequently  enough  from  season  to  sea- 
son with  a  15  day  period  of  8.1  in.  rainfall  to 
warrant  the  design  of  a  system  whose  dis- 
charge capacity  w-ill  care  for  the  probable  run- 
off following  this  amount  of  precipitation, 
without  causing  damage  from  overflow. 
Though  but  one-third  of  the  year's  precipita- 
tion reaches  the  stream  or  ditch,  we  assume 
that  one-half  of  the  rainfall  during  this  15 
day  wet  period  will  need  to  be  cared  for  by 
the  ditch  system.  This  calls  for  removing  4.i,t 
ins.  of  water  from  the  area  in  15  days  or 
about  54-iu-  Pfr  24  hours.  This  is  assumed 
to  apply  to  an  area  (20  to  25  square  miles) 
large  enough  to  escape  the  effect  of  small 
downpours  covering  its  whole  area  and  too 
small  to  get  any  considerable  relief,  from  the 
fact  of  not  being  fully  covered  in  a  somewhat 
general  rain. 

These  assumptions  lead  to  the  following 
table  showing  the  number  of  cubic  feet  per 
second  run-off  to  be  cared  for  by  the  ditches 
of  Judicial  .System  No.   11  : 

No.  of  Cu.  ft.  No.  of  Cu.  ft. 

sq.  miles.           per  sec.  .sq.  miles.  per  sec. 

1     14  3.5  30.i 

:;     27  60  330 

3     3S  65  354 

4     48  70  37S 

-)     57    ■  75  401 

r,     65  80  424 

7     72  85  44.S 

8     79  90  472 

!i     So  95  495 

10     90  100  520 

11     95  120  605 

12  100  140  690 

13  105  160  775 

14  110  186  855 

15  115  200  930 

Ifi  120  250  1.120 

17  125  300  1.315 

18  130  350  1.490 

19  135  400  1,685 

20  140  450  1.860 

25  160  500  2,040 

3U  181  600  2.418 

35  206  700  2,797 


Mud    Lake    watershed   and    is    from    in   to   30 
per  cent  less  than  might  lie  required  ior  other 
Minnesota    drainage   districts. 
Sice  of  Dilchcs. — .As   to   depth   nf   water  m 


The    Ditch    System   for  a    23,000-Acre 
Drainage  Project  in  Illinois. 

BY    W.    \V.    STOKES.* 

Drainage  work  which  w'ill  reclaim  or  great- 
ly benefit  23,000  acres  of  wet  land  and  will 
handle  the  run-off  from  a  watershed  of  175,- 
000  acres  is  now  under  way  in  Hamilton  and 
Saline  counties.  This  project  is  known  as  the 
North  Fork  Special  Draina.ge  District  and  was 
originated  in  the  County  Court  of  Hamilton 
county,  February  19,  1910.  The  work  on  ac- 
count of  the  size  of  the  district,  the  mileage  of 
ditches  to  be  constructed,  the  extensive  water- 


Ma 


tlie    liitch    tile    design 
for    this    dischar.ge    uitb 
within  1  ft.  of  bank  full 
joining  lands   will   have 

fall  for  its  surface  water  into  the  ditch  even 
at  flood  stage.  For  other  stages  it  will  be 
more  as  the  water  recedes  and  for  the  last 
running  water  never  less  than  4  fl..  the  mini- 
mum depth  of  any  ditch  or  lateral. 

On  account  of  the  depth  of  patches  of  peaty 
soils  .scattered  over  the  territory  and  the 
small  differences  in  cost  between  a  ditch  4 
ft.  wide  on  the  bottom  and  4  ft.  deep  and  one 
of  less  cross-sectional  area  it  was  decided 
to  start  at  the  upper  end  of  all  ditches  and 
laterals  with  this  size — tbou.gh  usually  much 
in  e>xess  of  the  rigid  demands — and  continue 
it  down  to  the  point  wdiere  an  increase  of 
carr'ing  capacity  was  needed  to  meet  local 
requirements.  This  has  resulted  in  making 
about  one-half  the  mileage  of  ditches  of  this 
size  involving  about  (!,000  cubic  yards  to  the 
mile. 


EncjConfg 


shed,  and  the  .u'reat  depth  and  width  of  some 
parts  of  the  main  channel,  is  one  of  the  most 
extensive  ever  undertaken   in   Illinois. 


'Drainage  Engineer,  C.Trini.  III. 
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As  is  tilt.'  case  with  most  drainage  sclicines, 
the  organization  ol"  this  scheme  into  a  drain- 
age district  had  its  inception  from  enormous 
crop  losses  occasioned  by  an  extraordinary 
rain  in  July,  li)Oi),  when  about  -1  ins.  of  rain 
fell  in  about  '■Mi  hours,  inundating  much  of  the 
improved  land  to  a  depth  of  from  1.'..  to  4' _• 
ft.  in  depth — the  old  shallow  tortuous  chaiuiel 
being,  of  course,  unable  to  carry  such  a  down- 
pour in  time  to  save  the  crops.  Had  the  ditch- 
es been  cut,  as  now  planned,  as  shown  on  the 
map  herewith,  probably  80  per  cent  of  these 
losses  would  not  have  occurred  and  it  is  safe 
to  say  that  such  losses,  from  this  one  rain 
would  have  constructed  the  whole  system  of 
drains   as   now   planned. 

The  main  ditch  of  this  system  begins  near 
the  northwest  quarter  of  Sec.  3  T.  7,  S,  R  7  E, 
and  empties  into  the  bed  of  the  North  Fork 
of  Saline  river,  at  the  east  line  of  Sec.  25 
T  7  R  7,  Saline  county.  111.,  and  is,  as  will  be 
seen  from  the  map,  a  straightening  and  deep- 
ening of  the  North  Fork  of  the  Saline  river, 
the  cuts  ranging  from  7  to  21  feet.  The  bot- 
tom width  of  the  lower  IJ/j  miles  is  to  be  80 
ft.,  with  the  usual  side  slopes  of  1  on  1,  mak- 
ing the  top  w'idth  at  and  immediatelv  eastward 
of  the  C.  C.  C.  &  St.  L.  R.  R.,  122  ft.  The 
next  section  northward  for  a  distance  of 
about  2  miles  is  on  a  base  of  70  ft.  and  the 
remainder  on  a  base  of  60  ft.,  making  the  top 
width  at  the  upper  end  of  the  main  80  ft. 

This  ditch  is  on  a  comparatively  small 
grade,  being  0.03  ft.  to  each  100  ft.  A  con- 
crete and  steel  bridge  will  be  built  bv  the 
C.  C.  C.  &  St.  L.  R.  R.  at  the  point  crossed. 
with  150  ft.  opening.  This  bridge  is  estimated 
to  cost  about  $25,000.  The  railroad  company 
already  has  a  magnificent  concrete  and  steel 
bridge  with  an  opening  of  177  ft.  where  the 
old  channel  now  crosses.  This  bridge  will 
still  be  maintained,  and  immediately  below  it 
a  pool  will  probably  be  constructed  by  the  rail- 
road which  will  aflford  an  abundant  supply  of 
water   for  railroad  purpose?. 

The  Ten  Mile  and  Pond  Creek  drains  enter 
the  main  ditch  at  its  unner  end.  The  Ten 
Mile  drain  is  on  a  base  of  26  ft.  from  its  low- 
er end  northward  about  3  miles,  then  has 
bases  of  20,  18.  16  and  14  ft.  This  ditch  av- 
erages about  954  ft.  in  depth  and  has  a  grade 
of  2l/S  to  3J4  ft,  per  mile.  The  lower  3'4  miles 
of  the  Pond  Creek  drain  is  on  a  base  of  22 
ft.,  then  reduces  to  20  and  16  ft.  bases :  cuts 
average  about  9K'  ft.,  grade  2J/.  to  3%  ft. 
per  mile. 

The  short  laterals  have  bases  of  6  ft.,  an 
average  denth  of  6  ft.  and  a  top  width  of  IS 
ft. 

The  total  length  of  all  the  ditches.  3r% 
miles.  The  estimated  number  of  cubic  yards 
to  be  excavated  is  2.270,725.  The  estimated 
price  per  cubic  yard  by  the  engineer  was  7  cts. 
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Fig.   1 — Map  of  Riverside   Reservoir  and 
Dam,  Colorado. 

The  successful  bidder  for  the  work  on  March 
10,  1911,  was  Coleman  &  Sons,  Paragould. 
Ark.,  who  took  the  entire  work  at  6.34  cts. 
per  cu.  yd.  There  were  21  bids  ranging  as 
high  as  9%  cts.  per  cu.  yd.  The  total  cost  of 
this  work,  including  payments  for  right  of 
wav  and  all  incidental  expense  will  be  about 
$190,000. 


Method    of    Repairing    and    Refacing 

Concrete    Slope    Paving    on    an 

Irrigation   Reservoir  Dam, 

Riverside,  Colo. 

i!V  t;r.oRta;  i.  rRiNcii.* 

The  Riverside  Reservoir,  the  subject  of 
this  article,  is  located  in  Weld  County,  Colo- 
rado, about  \y&  miles  north  of  Masters,  which 
is  a  station  on  the  line  of  the  Union  Pacific 
R.  R.  The  contract  for  the  construction  of 
this  reservoir  was  executed  on  May  31,  1907, 


used  in  the  concrete  facing  was  made  from 
wire  of  aliout  No.  10  gage,  woven  into  a 
netting  of  about  3%-in.  mcsli.  It  was  in- 
tended to  be  placed  well  into  the  concrete  of 
the  facing;  as  a  matter  of  fact,  most  of  it 
was  not  lirmly  imbedded  in  the  concrete  and 
very  much  of  it  was  entirely  below  and  out- 
side of  the  concrete  section.  A  parapet  or 
coping  wall  extends  along  the  top  of  the 
concrete  facing,  having  a  thickness  of  6  ins. 
and  a  height  of  14  ins.,  above  the  top  edge 
of  tile  facmg. 

Three    outlet    conduits,    built    side    by    side. 


.  fence  Line 


-  16-0  


Porapet-^JTr- 


I  Vertical  Wall  East  Tnd  of  Dam  Fng  Confg 

Fig.  2 — Sketch  Showing  Original   and    New   Concrete    Facing,    Riverside    Dam. 


between  The  Kiversule  Kescrvdir  &  Land 
Co.,  Contractor,  and  The  Riverside  Irriga- 
tion District.  The  actual  work  of  construc- 
tion was  sub-let  to  DeRemer  &  Olsen,  of 
Denver,  which  firm  completed  the  work  in 
November,  1908. 

As  w-ill  be  noted  by  inspection  of  the  ac- 
companying map,  Fig.  1,  the  dam  impounding 
the  water  of  this  reservoir  e.xtends  along 
the  southern  portion  of  the  storage  basin  for 
a  distance  of  4%  miles.  At  the  eastern  end 
of  the  main  dam  and  separated  from  it  by 
about  450  ft.,  is  an  auxiliary  dam,  about  I, Dili) 
ft.  long  and  having  a  height  approximatini; 
5  ft.  The  acreage  covered  by  the  impounded 
water  ranges  from  40  acres,  at  low  water, 
to  3,811  acres  at  high  water.  The  elevation 
of  high  water  is  32  ft.  above  the  Ijottom  of 
the  outlet.  The  reservoir  has  a  storage  ca- 
pacity, when  full,  of  57,525  acre  feet. 

Water  is  conducted  to  the  reservoir  from 
the  South  Platte  River,  through  a  ditch  l'_! 
miles  long  and  is  discharged  from  the  reser- 
voir through  a  ditch  104  miles  long  and  ap- 
plied upon  lands  lying  to  the  east  of  the 
reservoir,  in  Weld  and  Morgan  counties. 

Original  Construction  of  Dam. — The  mate- 
rial of  which  the  dam  is  composed  is  a  light 
sandy  soil,  easily  moved  under  wind  action 
The  result  is  that  the  contour  of  the  top 
and  lower  slope  of  the  embankment  is  con- 
tinually changing,  dependent  upon  the  force 
and  direction  of  the  wind  currents. 

The  height  of  the  dam,  above  the  natural 
surface,  varies  from  5  to  30  ft.  The  bottom 
of  the  outlet  is  about  10  ft.  below  the  natural 
surface.  The  embankment  has  a  top  width 
ranging  from  14  to  16  ft.,  with  an  average 
of  about  15  ft.  The  outer  or  lower  slope 
varies  from  2  horizontal  to  1  vertical  to  4 
horizontal  to  1  vertical,  with  a  general  aver- 
age of  about  3  horizontal  to  1  vertical.  The 
inner  slope  is  1%  horizontal  to  1  vertical  and 
was  originally  paved  with  a  reinforced  con- 
crete facing,  varying  in  thickness  from  3  to 
4  ins. 

The  concrete  facing,  shown  solid  black  in 
Fig.  2.  was  laid  in  strips  up  and  down  the 
inner  slope  of  the  bank,  each  strip  having  an 
average  width  of  10  ft.  Butt  joints  separated 
the  strips  of  facing.  There  were  no  hori- 
zontal joints,  that  is.  in  line  of  the  dam. 
each  strip  extended  for  the  full  length  of 
the  slope,  from  the  parapet  wall  to  toe- 
wall.      The    steel    reinforcement     (so    called") 


conduct  water  through  the  embankment  to 
the  outlet  ditch.  Each  of  these  conduits 
has  an  inside  width  of  3  ft.,  side  walls  4  ft. 
high,  with  semi-circular  arch  of  18  ins.  radius, 
liach  conduit  is  supplied  with  a  sluice  gate, 
placed  in  a  concrete  chamber,  which  is  lo- 
cated near  the  top  of  the  lower  slope.  This 
chamber  is  12%  ft.  long  inside,  in  line  of 
the   dam,  4  ft.  wide  and  44  ft.  deep. 

.■\  concrete  toe-wall,  averaging  6  ins.  in 
thickness,  was  constructed  along  an  irregular 
line,  determined  by  the  intersection  of  the 
iimer  slope  with  the  natural  surface.  The 
depth  of  this  toe-wall  varied  from  a  few 
inches  to  a  maximum  of  3%  ft. 

Partial  Failure  of  the  Dam. — Water  was 
first  stored  in  the  reservoir  during  the  winter 
and  spring  of  1908  and  1909,  w'ith  the  result 
that  the  concrete  facing  failed  in  a  number 
of  places  under  the  high  wave  action  and 
sediously  menaced  the  stability  of  the  dam. 
These  failures  in  the  concrete  facing  were 
repaired  during  the  summer  of  1909.  During 
the  winter   and   spring  of   1909  and   1910,  the 


•Consulting   Engineer.    1.^20   Champa    St..   Den- 
ver,  Colo. 


Fig.  3 — Break   in   Concrete   Facing   of  River- 
side Dam. 


concrete  facing  was  again  broken  in  numbers 
of  places  and  it  was  only  by  the  most  heroic 
efforts  that  the  complete  destruction  of  the 
embankment,  at  critical  points,  was  averted. 
For  over  10  years  the  writer  was  in  charge 
of  the  Wider  company  at  Atlantic  City,  N.  J., 
and  in  that  capacity  had  much  experience  in 
lighting  old  ocean,  but  never  did  he  see  higher 
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surf  than  that  which  hu  c-iicountered  on  his 
iirst  visit  to  this  reservoir,  April  14,  1910. 
The  force  of  the  wind  was  terrific  and  it 
was  well  nigh  impossible  to  stand  on  the  dam. 
Water  was  being  thrown  clear  over  the  em- 
bankment and  to  a  distance  of  100   ft.  below. 


Standard    ronpirtc   fooling. .  .li, 148  cu.  yds. 

Standard   i-opiiiK    ;!,.',(iri  cu.  yds. 

Coping,    eii.st    ciicl    261  cu.  yds. 

Footing,    east    ■rid    :{7S  cu.  yds. 

Xcw   vritical   wall,   lasl   end.     21.'>  en.  yds. 

Total    T.jTOat  $10 

Steel    reinforieMHiil 


7."). 700 
COOO 


*IO-Efp  Metal 
Dsfai.'A 


Old  Facing 


Fig.    -1 — Sketches    Showing    Special    Facing    at    Breaks  and   Toe   and    Parapet    Details.    River- 
side   Dam. 


Alorc  than  Jun  head  of  cattle  had  been  blown 
into  the  reservoir  along  the  north  shore,  and 
their  carcasses  were  washed  against  the  dam. 

.\s  a  result  of  these  alarming  conditions, 
it  was  determined  by  the  officers  of  The 
Riverside  Reservoir  &  Land  Co.  and  The 
Riverside  Irrigation  District,  to  have  a  care- 
ful examination  made  by  a  commission  of  en- 
gineers, of  the  cause  of  these  failures  and 
to  suggest  remedies  and  improvements  that 
should  be  instituted  to  guard  against  further 
damage.  Mr.  J.  W.  Johnson,  Deputy  State 
Engineer  of  Colorado,  Mr.  John  E.  Field, 
and  the  writer  were  appointed  to  make  these 
examinations  and  report  conclusions.  These 
engineers  made  careful  examination  of  the 
existing  and  governing  conditions  and  re- 
ported their  conclusions  under  date  of  July 
27,  1910.  Because  of  the  decision  of  interested 
parties,  in  the  reservoir,  to  increase  its  stor- 
age capacity,  a  second  and  supplementary  re- 
port was  made  bv  engineers  under  date  of 
Aug.  11,  1910. 

In  these  reports  the  examining  engineers 
recommended  methods  to  be  adopted  in  re- 
constructing the  facing  of  the  dam,  together 
with  other  safeguards  to  be  employed,  and 
submitted  the  following  estimated  costs  for 
iTiaking  the  repairs  and  improvements  as  rec- 
ommended : 
Trenching  at  foot  of  paving   $     7.000 

Concrete: 
Concrete   lacing,  9,260  cu.   jds.   at   $7.50...      60,-1."hi 


Fence 
He-lill 


2.(10(1 
l.OOo 


$lrl,l.".0 


Kngiinering  ami   contingencies.    10% 1*;,115 

Total     $177,265 

Reconstruction  of  Dam  Protection. — The 
provisions  outlined  in  the  supplementary  re- 
port, with  slight  exceptions,  were  enil)odied 
in  a  contract  executed  between  The  River- 
side Reservoir  &  Land  Co.  and  The  Riverside 
Construction  &  Securities  Co.,  Contractor, 
whereljy  the  latter  named  company  agreed, 
for  a  stipulated  lump  sum,  to  complete  the 
work  outlined  in  the  report  of  the  examining 
engineers.  The  lump  sum  named  in  the  con- 
tract was  in  excess  of  the  total  given  in  the 
above  estimate,  because  a  portion  of  the  pay- 
ments were  to  be  in  bonds  of  The  Riverside 
Irrigation  District,  which  district  controls 
one-half  of  the  stock  of  The  Riverside  Res- 
ervoir &  Land  Co.  The  cash  value  to  be  paid, 
however,  was  substantially  the  amount  of  the 
estimate  submitted  by  the  engineers,  having 
regard  to  the  expense  involve<l  in  handling 
said  bonds. 

The  actual  work  of  construction  was  sub- 
let to  DeRemer  &  Olsen,  of  Denver,  and  that 
firm  has  completed  the  toe- wall  and  facing 
during  the  past  summer  and  autumn,  under 
the  direction  of  the  writer;  Mr.  J.  M.  Dille, 
superintendent  of  The  Riverside  Irrigation 
District,  acting  as  superintendent  in  personal 
charge  of  the  work. 

.The  examination  of  the  engineers  had  in- 
dicated that  the  primary  cause  of  failure  of 
the  concrete  facin,g  was  due  to  the  suction 
effect  of  the  wave  action  along  the  butt- 
joints,  which  separated  the  strips  of  concrete. 


Fifg.    6 — View     Showing     Forms 


Fig.    5 — View    Showing    Method    of    Protecting   Concrete  from    Sun    by   Canvas. 


for    Blocks   of   Slope    Paving. 

Ibis  has  resulted  ni  sucking  out  sand  through 
the  joints  and  also  in  enlarging  the  joints. 
The  enlarging  of  the  joints  was  followed  by 
a  breaking  down  of  the  surrounding  con- 
crete and  this  in  turn  extended  to  greater 
or  less  degree  up  and  down  the  slope,  in 
some  instances  the  whole  length  of  the  slope 
was  involved,  as  shown  by  Fig.  3. 

The  eastern  end  of  the  main  dam  was  as- 
sumed as  Station  O.  From  that  point  west- 
ward 10i)-ft.  stations  were  measured  and 
plainly  numbered  upon  the  parapet  wall,  in 
red-lead  paint,  for  the  entire  exteiU  of  the 
reconstructed  work. 

It  was  decided  to  cover  the  original  facing, 
lietween  Stations  10  and  182,  with  a  second 
course  of  plain  concrete  5  ins.  thick,  composed 
of  Portland  cement,  sand  and  gravel,  mixed 
ni  the  proportions  of  1  sack  of  cement,  weigh- 
ing approximately  95  lbs.,  2  7/10  cu.  ft.  of 
cle;in.  sharp  sand,  graded  from  fine  to  coarse, 
particles  not  to  exceed  %-in.  in  any  dimen- 
sion, and  4  o/lO  cu.  ft.  of  screened  gravel,  the 
.travel  to  be  obtained  from  the  bed  of  tlie 
.South  Platte  River,  near  Masters,  and  to  lie 
clean  and  free  from  all  organic  matter  and 
particles  to  range  in  size  from  %-in  to  I'/a- 
ins.  in  diameter.  Both  gravel  and  sand  were 
screened  at  the  river,  mixed  in  the  propor- 
tions above  specified  and  hauled  to  the  work, 
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Fig.    7 — View    Showing    Extension    of    Original    Paving    at    Knalls. 


an  average  distance  of  about  2  miles.  Three- 
horse  teams  were  employed  in  handling  the 
aggregate,  the  loads  varying  from  1  to  1% 
cu.  yds. 

Because  of  the  scarcity  of  suitable  river 
gravel,  within  reasonable  distance  of  the  work 
and  the  desire  to  expedite  the  work,  so  as 
to  complete  the  facing  and  toe-wall  before 
winter,  possibly  one-third  of  the  concrete  used 
was  made  from  a  good  quality  of  bank  grave!. 
obtained  near  the  work.  The  proportion  of 
mixture,  when  bank  gravel  was  used,  varied 
from  4%  to  5^2  parts  of  gravel  to  1  of  cem- 
ent. 

Ideal  Portland  cement  was  used  exclusively. 
It  was  tested  by  the  George  Pierce  Testing 
Laboratories.  The  quality  and  character  of 
the  cement  was  required  to  conform  to  the 
standard  specification  for  Portland  cement, 
adopted  bv  the  American  Society  for  Testing 
Materials,  of  date  Aug.  15,  1908. 

All  concrete  was  machine  mixed  and  was 
placed  in  as  wet  condition  as  the  steepness  of 
the  slope  would  allow,  that  in  the  toe-wall 
was  of  a  very  wet  consistency. 

The  additional  course  of  facing  was  laid 
in  block  form,  10  ft.  in  length,  measured  in 
line  of  the  dam,  and  15  ft.  in  length  meas- 
ured on  the  slope.  The  blocks  of  the  facing 
were  laid  with  butt-joints;  the  slope-joints 
being  placed  approximately  midway  between 
the  slope-joints  of  the  original  facing.  Con- 
tiguous blocks  were  separated  by  two  thick- 
nesses of  tar  felt. 

Before  laying  the  second  course  of  facing. 
three  lines  of  "weep-holes,''  -3  ins.  in  diameter. 


were  cut  through  the  original  facing,  as  shown 
on  Fig.  1.  These  weep-holes  were  filled  with 
large  gravel  and  during  the  process  of  laying 


for  providing  these  weep-holes  was  to  guard 
jigaiiist  the  possibility  of  hydrostatic  pressure 
being  produced  between  the  two  courses  of 
the  facing,  due  to  the  possible  passage  of 
water  through  the  upper  course,  which  might 
tend  to  lift  and  break  that  course.  If  water 
does  lind  a  lodgment  between  the  courses  of 
the  facing,  it  is  believed  that  these  weep- 
holes  will  proxide  a  means  for  its  passage  and 
escape  into  the  sand  below  the  original  facing 
and  thereby  guard  against  possible  rupture  of 
tile  iqiper  course. 

At  those  places  where  the  original  concrete 
facing  had  been  destroyed  under  wave  action, 
the  sand  of  the  embankment  that  had  been 
washed  out  was  replaced  by  new  gravel  filling, 
which  was  well  tamped  in  place  to  the  correct 
slope.  Upon  this  new,  compact  filling,  a  con- 
crete facing,  Fig.  4,  was  laid,  having  a  thick- 
ness of  8  ins.  This  facing  was  also  laid  in 
block  form,  of  dimensions  shown,  provided 
with  lap-joints  containing  two  thicknesses  of 
tar  felt.  The  surface  of  the  old  facing  was 
thoroughly  w-ashed  and  cleansed  from  all  dirt 
aiui  organic  matter  before  the  placing  of  the 
new  facing.  The  concrete  in  the  new  work 
was  well  tamped  and  the  upper  surface 
worked  to  a  smooth,  even  finish.  The  spe- 
cifications required  that  all  projecting  tar  felt 
at  joints  should  be  neatly  trimmed  to  the  sur- 
face of  the  facing  and  then  be  carefully 
calked  into  the  joints,  with  suitable  tools, 
after   which    the    space    made    by   the   calking 


Fig.    9 — View    of    Balanced    Valve   for  Outlet    Culvert. 


the  second  course  of  facing  were  kept  open 
and  free  from  being  clogged  with  concrete 
by   being  covered   with   tar   felt.     Tlie   reason 


'^^-^y^>^S<^^^»^ 


Fig.    8 — View    Showing    Method    of    Mixing    and    Depositing    Concrete.    Using    Coltrin    Mixer. 


should  be  filled  with  neat  cement  grout.  As 
the  blocks  of  the  facing  were  completed  they 
were  covered  with  canvas.  Fig.  5,  which  was 
kept  wet  for  at  least  3li  hours,  after  which 
the    facing   received   a   thick   coating   of   sand. 

Water  for  construction  purposes  was  se- 
cured from  pools  located  at  several  points 
along  the  line  of  the  work,  on  the  floor  of 
the  reservoir  or  from  pipe  wells,  which  were 
sunk  fur  the  purpose  to  depths  varying  from 
2(1  to  .v.)  ft.  and  of  4  or  (i  ins.  in  diameter, 
liasoline  pumping  plants  were  installed  at 
these  places. 

.\  concrete  toe-wall.  Fig.  4,  has  been  con- 
structed along  the  toe  of  the  inner  slope, 
between  Stations  9  and  182,  having  a  thick- 
ness of  1  ft.  and  sunk  to  a  depth  of  5  ft. 
below  the  lower  edge  of  the  concrete  facing. 

It  was  deemed  advisable  to  cut  dov.n  all 
knolls  and  this  was  done,  so  that  the  profile 
along  the  line  of  this  toe-wall  is  practically 
a  level  line.  In  e.xcavating  these  knolls, 
much  of  the  original  concrete  facing  had  to 
be  extended.  Fig.  7,  to  conform  with  the 
lengthened  slope.  This  extended  facing  was 
at  least  8  ins.  thick. 

A  horizontal  joint  occurred  within  a  few 
feet  of  the  toe-wall  and  that  portion  of  the 
lacing  between  that  joint  and  toe-wall  w-as 
laid  at  the  same  time  as  the  toe-wall,  thus 
effecting  a  good,  bond  between  the  two.  Ex- 
.imination    of    the    original     facing    had    dis- 
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■closed  the  existence  of  liorizoiital  cracks  at 
the  junction  of  the  old  toe-.wall  and  facing. 
As  a  preventive  against  the  possible  occur- 
rence of  like  cracks  in  the  new  work,  %-in. 
iron  rods,  36  ins.  long,  having  the  ends  bent 
at  about  90°  were  embedded  equally  (18  ins.) 
in  both  facing  and  toe-wall.  These  rods  were 
generally  spaced  about  .'3  ft.  apart  and  were 
used  in  the  eastern  half  of  the  dam,  a  distance 
of  about  2  miles,  as  that  portion  of  the  work 
will  have  to  sustain  the  heaviest  wave  action. 

It  is  intended  to  construct  a  new  parapet 
wall  in  accordance  with  the  dimensions  shown 
by  Fig.  4.  It  has  been  deemed  best  to  delay 
the  construction  of  this  wall  until  the  weather 
is  settled  and  free  from  frost. 

The  examining  engineers  advised  that  aux- 
iliary valves  be  placed  at  the  reservoir  end 
of  the  outlet  conduits,  as  a  precautionary 
measure.  The  type  of  valve  employed  is 
shown  by  Fig.  9.  It  will  be  noted  that  the 
valves  are  "balanced."  Two  valves  have  been 
installed,  with  .provision  for  a  third,  should 
it  be  required.  Each  valve  has  two  cylinders, 
40  ins.  long  over  all  and  a  hydraulic  cylinder. 
20  ins.  over  all,  which  js  bronze  lined  and 
fitted  with  a  water-packed  piston,  8  ins.  in 
diameter  and  4  ins.  thick.  Three-quarter 
inch  pressure  pipes  were  connected  with  the 
hydraulic  cylinders  and  laid  under  the  con- 
crete facing,  at  a  depth  of  about  5  ft.,  to  a 
concrete  camber  constructed  at  the  top  of 
the  embankment,  in  which  are  placed  4-way 
bronze  valves  and  a  force  pump.  Either  oil 
or  water  may  be  used  to  operate  the  gates, 
which  have  a  maximum  throw  of  about  12  ins. 


These  valves  h;ive  been  securely  founded 
upon  a  concrete  cli.unbrr,  connecting  with  the 
outlet  conduits.  I^special  care  was  exercised 
in  placing  and  anch(.ring  the  valves  in  such 
manner  as  to  pre\ent  the  passage  of  water 
when   the   valves   are  closed. 

The  valves  are  protected  Ijy  an  iron  grating, 
consisting  of  bars  3  ins.  deep  and  Vz  in.  thick, 
spaced  1%  in.  apart.  The  grating  is  securely 
anchored  to  the  concrete  walls  surrounding 
the  gates. 

Increase  of  Storage  Capacity. — As  before 
stated,  the  reservoir  has  a  storage  capacity 
of  57.525  acre-feet,  when  filled  to  high  water 
mark  or  to  elevation  .90.  The  elevation  of  the 
top  of  the  parapet  wall  or  coping  is  104.17, 
thus  providing  for  a  "free-board"  of  8.17  ft. 
Under  the  new  plan  as  adopted,  the  elevation 
of  the  new  coping  will  be  108.17.  It  has, 
however,  been  decided  to  provide  for  a  free- 
board of  10  ft.,  thus  making  the  elevation 
of  the  new  high-water  mark  98.17  or  2.17  ft. 
higher  than  the  original  high-water  mark.  It 
is  believed  that  the  raising  of  the  high-water 
mark  will  allow  of  an  increased  storage  of 
at  least  8,000  acre-feet,  which  will  make  a 
total  storage  capacity  of  05,525  acre-feet, 
when  the  new  coping  is  in  service. 

Fence. — One  other  suggestion  recommended 
by  the  engineers  above  referred  to,  was  the 
construction  of  a  fence  to  be  built  along  the 
top  of  the  lower  slope  of  the  embankment. 

The  object  of  this  fence  is  to  create  eddies 
in  the  wind  currents,  which  at  times  sweep 
across    the    reservoir    and    embankment    with 


great  force.  It  is  believed  that  a  fence  of 
wire  mesh  would  not  only  effectually  prevent 
possible  erosion  of  the  embankment  under 
wind  action,  but  would  tend  to  deposit  sand, 
ill  considerable  quantities,  upon  the  top  and 
lower  slope  of  the  bank. 

A  portion  of  this  fence,  consisting  of 
wooden  posts  M  ft.  long,  set  into  the  bank  36 
ins.,  spaced  l(i  ft.  apart  and  supporting  a 
strip  of  "chicken-wire"  36  ins.  wide,  has  been 
constructed  along  the  embanknient  for  a  dis- 
tance of  2%  miles  and  this  will  be  extended 
to  such  length  as  will  protect  the  bank  at  all 
places  where  wind  currents  may  cause  erosion. 

Cost  Data. — As  above  stated,  the  contract 
price  for  which  The  Riverside  Construction 
&  Securities  Co.  agreed  to  complete  the  spe- 
cified work  was  a  lump  sum,  based  upon  the 
examining  engineer's  estimate,  modified  be- 
cause of  the  work  being  paid  for  in  part  by 
District  bonds  and  for  other  reasons  not  of 
general  interest.  No  cost  data  was  kept, 
but  the  writer  believes,  from  his  personal 
observation  that  the  actual  cost  (not  the 
amount  paid)  of  the  concrete  facing  and  toe- 
wall  closely  approximated  $5.25  per  cu.  yd., 
including  materials  and  labor. 

The  estimate  of  the  engineers  did  not  in- 
clude the  cost  of  the  emergency  valves  at  the 
outlet.  The  cost  of  these  valves  in  place 
approximated  $3,500,  including  all  concrete 
foundation  and  side  walls,  steel  reinforcement 
and  over-head  grating  bars,  which  will  pro- 
tect the  valves  from  possible  injury  because 
of  floating  debris. 
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Recent   Developments  in   Bridge  Con- 
struction. ■ 

Never  before  in  the  history  of  bridge  engi- 
neering has  the  influence  of  public  opinion 
been  so  noticeable  as  at  the  present  time  and 
the  interest  shown  by  the  public  in  this  im- 
portant branch  of  construction  is  very  gratify- 
ing, especially  to  those  engineers  who  have 
labored  unceasingly  to  have  bridges  regarded 
from  the  artistic  as  w-ell  as  from  the  utilitarian 
I  standpoint.  Public  opinion  is  now  demanding 
'  not  only  that  bridges  shall  be  made  better  but 
that  they  shall  be  more  suited  to  and  express- 
ive of  their  purposes  and  environments.  Al- 
though great  advances  have  been  made  in  the 
status  of  bridge  engineerin.g  there  is  still  room 
'  for  improvement,  for  it  is  often  impossible  to 
make  commimities  realize  that  a  bridge  is 
something  more  than  merely  a  means  of  cross- 
ing an  opening.  They  are  not  willing  to  make 
the  additional  appropriations  necessary  to  se- 
cure artistic  bridges,  even  though  the  struc- 
tures may  occupy  such  conspicuous  positions 
as  to  require  more  impressive  and  finer  treat- 
ment than  some  public  buildings  upon  which 
vast  sums  are  expended  to  secure  pleasing  ar- 
chitectural effect.  How  common  it  is  to  see 
post  office  buildings,  for  example,  beautifully 
I  designed  and  well  constructed,  but  placed  in 
such  surroundings  as  to  lose  the  intended 
effect,  while  nearby  may  be  a  bridge  in  a  loca- 
tion of  magnificent  possibilities,  but  upon 
which  no  attempt  has  been  made  to  display 
•-:race  or  beauty.  Let  the  public  fully  realize 
that  when  a  bridge  is  built  without  making  it 
architecturallv  beautiful  a  splendid  opportuni- 
ty for  civic  improvement  is  lost.  In  the  past 
the  one  great  difficulty  in  securing  pleasing 
structures  has  been'  that  appropriations  for 
bridges  have  generally  been  so  small  as  to  ex- 
clude all  but  the  more  utilitarian  requirements, 
lint  fortunately  more  recent  awakenings  of 
civic  pride  are  resulting  in  great  improve- 
ments. 

A  beautiful  arch  bridge  is  a  wonderful 
structure.     There  is  something  inspiring  about 

»A  paper  by  Frank  P.  ■\roKibben.  Professor  of 
Civil  Engineering,  Lehigli  University.  South 
Bethleliem.  Pa.,  presented  liefore  tlie  Congress  of 
Technology  at  the  Fiftieth  Anniversary  of  the 
Granting  of  the  Charter  to  the  Massachusetts 
Institute  of  Technology. 


it.  .And  engineers  must  do  all  in  their  power 
to  have  the  public  realize  this  and  to  appre- 
ciate the  beauties  that  can  be  created  by  proper 
and  simple  combinations  of  common  materials 
of  construction.  Symmetry,  grace,  simplicity 
and  truthfulness  are  essential  elements  in  a 
bridge  possessing  architectural  merit.  Truth 
is  a  basic  element,  and  when  one  material  is 
disguised  to  represent  another,  or  when  a  part 
is  made  to  appear  as  if  performing  a  certain 
function  when  in  reality  it  is  performing  quite 
a  different  one.  the  result  is  a  dismal  failure. 

The  most  remarkable  development  in  bridge 
construction  during  the  past  quarter  of  a  cent- 
ury has  been  the  progress  made  in  the  use  of 
concrete,  either  alone  or  reinforced  with  steel. 
When  it  is  considered  that  only  22  years  ago 
the  first  reinforced  concrete  arch  bridge  was 
built  in  Golden  Gate  Park  at  San  Francisco, 
and  that  from  this  small  span  of  only  35  ft.  to 
the  recently  constructed  arch  span  of  320  ft. 
in  New  Zealand  (Eng.-Contg.,  Aug.  24,  1910) 
is  a  tremendous  step,  it  is  evident  that  pro.g- 
ress  has  been  truly  wonderful.  Concrete,  like 
stone,  is  best  suited  to  resist  compressive 
stresses,  and  it  can  be  readily  molded  into  any 
desired  form  or  size,  and  it  is  therefore  not 
surprising  that  when  concrete  came  into  use  as 
a  bridge  material  it  should  have  been  used  in 
the  arch  form.  It  was  a  comparatively  easy 
change  from  the  stone  arch  that  had  been  the 
standard  arch  form  for  many  centuries  to  the 
concrete  monolithic  or  voussoir  arch  of  simi- 
lar outline.  But  it  was  soon  realized  that  con- 
crete in  combination  with  steel  has  a  distinct 
individuality  of  its  own  and  hence  important 
changes  were  made  in  the  form  of  construc- 
tion, resulting  in  tlie  use  of  lighter  structures 
of  more  pleasing  design  and  appearance.  The 
constant  tendency  has  been  towards  the  elimi- 
nation of  redundant  material.  The  use  of 
arch  ribs,  with  the  variation  in  size  and  shape 
thereof  to  conform  to  different  classes  of 
loads,  or  the  use  of  solid  arch  rings  upon 
which  rest  columns  or  cross  walls  to  support 
the  roadway  above,  approaches  the  desi.gn  so 
commonly  adopted  for  arches  with  steel  ribs 
and  in  this  respect  represents  a  decided  de- 
parture from  and  improvement  upon  the  solid 
arch  ring  with  its  superimposed  earth  fill, 
which  was  until  recently  the  standard  form  of 
masonrv  arch  construction. 


The  most  recent  type  in  reinforced  concrete 
highway  bridge  construction  consists  of  a  fiat 
deck  on  which  the  roadway  is  placed,  the  deck 
in  turn  being  supported  by  columns  or  cross 
walls  resting  on  a  solid  arch  ring  or  upon  ribs. 
These  ribs  are  usually  rectangular  in  cross 
section,  althou.gh  those  of  circular  form  would 
give  a  more  pleasing  appearance,  but  would  be 
more  costly  and  more  difficult  to  build.  Unless 
the  ribs  are  very  wide  they  should  be  braced 
to  prevent  lateral  displacement  under  stress. 
Much  can  be  said  in  favor  of  this  open  span- 
drel construction  except  for  very  short  spans 
or  for  spans  of  small  rise  where  the  old  meth- 
od of  placing  the  roadway  on  earth  filling  re- 
tained between  longitudinal  side  walls  is  better. 
In  the  absence  of  such  limitations,  however, 
the  open  spandrel  construction  results  in  a 
great  saving  of  weight  of  superstructure,  with 
consequent  diminution  in  size  of  foundations 
and  often  also  in  a  more  pleasing  design.  For 
railroad  bridges  the  column  and  rib  type  has 
not  been  adopted,  but  open  spandrels  with 
cross  walls  on  solid  arch  rings  are  of  fre- 
quent occurrence. 

Arch  analysis — that  is,  the  determination  of 
forces  and  stresses  acting  upon  and  within  the 
arch — is  an  interesting  and  beautiful  applica- 
tion of  mathematics  and  mechanics,  and  it  is 
doubtful  if  in  the  whole  category  of  engineer- 
ing design  a  more  enticing  field  for  study  can 
be  found.  The  insertion  of  three  hin.ges  in  the 
arch  makes  the  solution  more  nearly  deter- 
minate, and  in  case  of  slight  settlement  of 
foundations  the  stresses  within  the  arch  rin.i; 
remain  unchanged.  In  addition  to  this  advan- 
tage, hinges  relieve  the  ring  from  temperature 
stresses,  since  as  temperature  of  tlie  arch 
changes  the  crown  rises  or  falls  with  rdmost 
perfect  freedom.  For  arches  of  small  rise  the 
advantages  of  hinges  are  so  notable  that  their 
use  will  undoubtedly  become  more  common, 
especially  if  some  form  be  devised  which  can 
be  economically  constructed.  For  analysis  of 
bingcless  arches  the  elastic  form  theory  should 
be  employed  Iiecause  of  temperature  stresses 
which  are  usually  large  antl  which  can  be  com- 
puted only  by  this  method. 

Little  progress  can  be  reported  in  short 
span  steel  bridges,  in  fact  concrete  beams  or 
arches  are  so  admirably  adapted  to  short  span 
construction    that    steel    is    hardly    its   own    in 
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this  lield.  But  lor  long  spans  steel  easily 
leads.  Great  progress  is  now  being  made  in 
the  manufacture  of  alloy  steels,  and  the  time 
is  not  far  distant  when  record  breaking  spans 
of  steel  will  be  built. 

As  a  result  of  the  increased  strength  of 
nickel  steel,  the  new  municipal  bridge  span- 
ning the  Mississippi  River  at  St.  Louis  has  a 

span     of     lil>8     ft.      (,EN-CUXtER!NG-CONTR.\CTl.\G, 

March  8,  1911),  which  far  surpasses  any  sim- 
ple truss  length  previously  attempted.  The 
manufacture  of  vanadium  steel,  nickel  steel 
and  other  alloy  steels  for  structural  purposes 
is  only  in  its  infancy  and  seems  to  be  a  most 
promising  field  of  investigation  and  progress 
for  th.e  inmiediate  future. 

Xo  notable  advances  have  been  made  recent- 
ly in  the  type  employed  for  long  steel  spans, 
but  many  wonderful  structures  similar  to 
those  tried  and  not  found  wanting  are  now 
being  erected.  The  cantilever  and  the  suspen- 
sion forms  are  the  two  kinds  commonly  used, 
although  there  is  also  an  increasing  tendency 
to  employ  steel  arches  of  considerable  length. 
The  Quebec  bridge  failure  has  had  the  effect 
of  temporarily  throwing  the  cantilever  type  of 
truss  into  some  disrepute,  but  engineers  must 
not  let  the  pendulum  swing  too  far,  because 
the  cantilever  has  certain  well  defined  advan- 
tages w^hich  should  not  be  completely  ignored 
simply  on  account  of  one  failure  of  its  truss 
members.  Lamentable  as  was  this  failure,  it 
has  been  the  cause  of  inaugurating  a  searching 
investigation  into  methods  of  design  that  are 
founded  upon  empirical  knowledge,  and  much 
good  is  being  derived  therefrom.  Resulting 
from  the  influence  which  the  Quebec  bridge 
failure  had  upon  the  engineering  world  there 
is  a  tremendous  desire  on  the  part  of  experi- 
menters to  discover  new  laws  underlying  the 
action  of  structural  materials  and  to  verify 
experimentally  methods  of  design  which  until 
recently  w-ere  accepted  as  bein.g  sufficient  for 
all  cases  that  might  arise  in  practice. 

One  hesitates  to  predict  what  developments 
science  may  bring  forth  in  bridge  engineering, 
but  it  is  probable  that  for  the  next  decade 
progress  will  be  made  along  three  lines,  the 
perfection  and  increased  use  of  alloy  steels, 
the  production  of  structural  shapes  which  are 
free  from  objectionable  details  of  fabrication, 
and  finally  the  combination  of  steel  and  con- 
crete into  a  composite  structure  in  which  the 
steel  will  afford  great  strength  and  the  con- 
crete will  be  a  protection  against  corrosion 
and  against  other  destructive  elements. 


Plan  for  Elimination  of  West  Side  Sur- 
face Tracks  in  New  York  City. 

The  operation  of  the  New  York  Central's 
tracks  in  the  streets  of  the  west  side  in  New 
York  city  has  been  the  subject  of  numerous 
investigations.  These  tracks  enter  Manhattan 
Island  at  the  Harlem  River  and  extend  south- 
ward along  or  near  the  shore  of  the  Hudson 
River  to  a  distributing  station  at  St.  John's 
Park,  in  the  vicinity  of  Beach  St.  Two  im- 
portant terminal  yards,  the  60th  St.  yard  and 
the  30th  St.  yard,  as  well  as  numerous  indus- 
tries, are  served  bj-  these  tracks.  Only  a 
small  percentage  of  the  business  originating 
and  terminating  in  Manhattan  Island  is  han- 
dled in  this  way.  the  greater  part  of  it  bein.g 
transferred  by  lighters  and  car  floats  from 
railroad  terminals  located  along  the  west 
shore  of  the  Hudson.  In  spite  of  this  fact, 
however,  the  operation  of  railroad  tracks  in 
the  congested  districts  of  the  w'est  side  has 
lon.g  been  recognized  as  a  nuisance,  and  in 
late  years  a  number  of  plans  have  been  pro- 
posed for  getting  rid  of  these  tracks. 

Each  of  these  plans  has  been  fully  de- 
scribed in  the  technical  journals,  as  proposed, 
and  detailed  description  at  the  present  time  is 
unnecessary.  The  following  is  a  brief  sinii- 
mary  of  these  plans  : 

A  plan  proposed  in  early  days  was  for  a 
suspension  bridge  across  the  Hudson,  with  an 
elevated  railroad  extending  south  through  the 
shipping  district  and  connecting  with  all  piers. 
Connection  was  to  he  made  with  all  railroad 
terminals  in  Jersey  City,  and  both  freisht  and 
passenger  traffic  was  to  be  handled.  Follow- 
ing this  a  lumiber  of  schemes  for  elevated 
r.iilroads  were  proposed,  some  with   and  some 


without    the    feature   of    a    bridge   across   the 
Hudson. 

In  1908  Mr.  \V.  J.  'V\'ilgus,  formerly  chief 
engineer  of  the  New  York  Central  &•  Hudson 
River  R.  R.,  proposed  a  belt  subway,  with 
lateral  distributing  subways,  extending  from 
the  tJOth  St.  yard  south  "to  the  battery  and 
thence  north  along  the  shore  of  East  River  to 
the  Harlem  River.  This  was  designed  to  be 
a  complete  freight  distributing  system  for 
Manhattan  Island.  The  subways  \vere  to  be 
8%x8%  ft.  and  located  directly  beneath  the 
surface  of  the  street.  This  plan  included  a 
tunnel  under  the  Hudson  to  connect  with  a 
transfer  yard  on  the  Hackensack  meadows. 
In  this  transfer  yard  and  in  the  60th  St.  yard 
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Fig.  1 — Principal  Freight  Distributing  Cen- 
ters and  Proposed  Subways,  Hudson  River 
Water    Front.    New   York    City. 

the  transfer  between  standard  gage  steam 
road  cars  and  the  small  subway  cars  was  to 
be  made. 

The  Saxe  law,  which  was  enacted  in  lilOii. 
required  the  New  York  Central  to  construct  a 
subway  and  to  remove  its  tracks  from  the 
streets.  Following  the  annulling  of  this  law 
by  the  courts,  the  New  York  Central  volun- 
teered to  construct  a  subway  in  11th  Ave. 
from  .50th  St.  to  .30th  St..  provided  the  city 
would  grant  a  perpetual  franchise  for  four 
additional  tracks  along  the  Hudson  River 
from  60th  St.  to  the  Harlem  River.  This 
offer  was  rejected  by  the  city. 


.■\.fter  an  exhaustive  study  of  the  terminal 
problem  Mr.  Calvin  Tomkins,  commissioner 
of  docks  and  ferries,  proposed  in  1910  a  com- 
bined elevated  and  car  ferry  system  that  was 
designed  to  give  the  roads  entering  Jersey 
City  the  same  advantages  as  are  possessed  by 
the  New  York  Central.  .\  series  of  car  float 
terminals  for  transfer  to  and  from  Jersey 
City  were  to  be  located  near  30th  St.  An  ex- 
tensive group  of  terminal  warehouses  was 
also  to  be  located  at  this  point.  From  the 
piers  tracks  were  to  connect  with  a  classifica- 
tion and  storage  yard  near  30th  St.,  and  with 
an  elevated  railroad  extending  south  and  con- 
necting with  industries  and  steamship  piers. 
This  plan  contemplated  the  removal  of  all 
surface  tracks  south  of  .30th   St. 

Last  June  the  Board  of  Estimate  and  Ap- 
portionment appointed  a  committee  consisting 
of  three  of  its  members  to  study  the  west  side 
terminal  problem  and  to  devise  a  means  for 
ending  the  operation  of  steam  railroad  tracks 
on  the  city  streets.  The  study  was  delegated 
bv  the  committee  to  three  engineers — Messrs. 
H.  P.  Nichols,  E.  P.  Goodrich  and  E.  C. 
Moore.  This  engineering  committee  has  re- 
cently submitted  its  report,  which  contains  a 
definite  recommendation  for  the  solution  of 
the  terminal  problem.  This  report  is  pre- 
pared by  Messrs.  Nichols  and  Goodrich.  It 
contains  an  entirely  new  feature,  called  the 
"  unit  terminal."  Mr.  Moore  did  not  concur 
in  the  report,  but  favored  the  Tornkins  plan, 
outlined  above.  The  plan  submitted  by  Messrs. 
Nichols  and  Goodrich  has  been  adopted  by  the 
committee  of  the  Board  of  Estimate  and  Ap- 
portionment. It  is  comprehensive  in  scope, 
covering  the  entire  west  side  terminal  prob- 
lem. 

SCOPE   OF   THE   PL.^N. 

Under  this  plan  it  is  proposed,  first,  to 
abolish  all  grade  crossings  in  the  district  be- 
tween 60th  St.  and  the  Harlem  River.  This  is 
to  be  accomplished  by  carrying  the  streets 
over  the  tracks,  except  in  the  vicinity  of  130th 
St.,  where  the  railway  is  to  be  elevated.  It  is 
also  suggested  that  the  drawbridge  over  the 
Spuytcn  Duyvil  ship  canal  is  "a  sufficient  ob- 
struction to  navigation  to  warrant  its  replace- 
ment bv  a  tunnel. 

The  60th  St.  and  30th  St.  yards  are  to  be  re- 
tained. To  connect  these  yards  it  is  proposed 
to  construct  a  six-track  subway  in  11th  Ave. 
.\  section  of  this  subway  is  shown  by  Fig.  2. 
The  two  outside  tracks  will  be  used  as  load- 
ing tracks,  and  the  adjacent  tracks  as  running 
tracks.  Since  the  Park  .•\ve.  approach  to  the 
Grand  Central  station  has  about  reached  the 
limit  of  its  capacity,  it  will  soon  be  necessary 
to  provide  additional  facilities  for  reaching 
this  station.  'With  this  in  view  it  is  planned 
ultimately  to  use  the  two  middle  tracks  in  the 
subway  for  passenger  service  in  connection 
with  a  two-track  subway  to  be  located  in  50th 
St.  and  extending  from  11th  .\ve.  to  the 
Grand  Central  station. 

The  surface  tracks  south  of  the  ■30th  St. 
yard  are  to  be  removed  and  all  traffic  to  this 
part  of  the  city  handled  by  means  of  lighters 
.ind  car  floats  operating  in  connection  with  the 
"unit  terminals."  proposed  bv  the  committee. 
It  is  estimated  by  the  committee  that  eight  or 
ten  of  these  terminals  located  at  intervals 
along  the  4-mile  stretch  south  of  30th  St.. 
with  the  proposed  extensive  terminals  at  60th 
St.  and  30th  St.,  will  provide  all  the  facilities 
that  are  needed. 

THE  "unit   TERMIN-.M-"   PL.VN. 

The  type  of  terminal  proposed  by  the  com- 
mittee is  the  unique  part  of  this  scheme.  The 
following  abstract  frotn  the  report  of  the 
committee  will  illustrate  its  essential  feat- 
ures : 

The  plan  for  freight  handling  on  the  water 
front  devised  by  the  committee,  consists  of  a 
number  of  what  may  be  termed  ''combination 
freisht  terminals"  or  "unit  terminals."  Such 
a  terminal  will  consist  of  a  new  type  of  dou- 
ble decked  pier  containing  tw-o  float  brid.ges. 
and  a  terminal  huildiu"  on  the  easterly  side  of 
the  water  front  street,  the  pier  and  building 
to  he  connected  at  the  second  story  level  by  a 
bridge  or  trestle  across  the  water  front  street. 

Upon  the  iiicr  will  be  hauling  tracks,  a 
"switch  back."  .md  a  ramp  to  elevate  the  cars 


April   26.    191 1. 


ENGINEERING-CONTRACTING 


497 


to  the  second  story,  in  order  that  they  may 
not  cross  the  intervening  street  at  grade;  also 
sidings  for  direct  trnclv  dehvery  at  street  and 
second  story  levels  and  storage  tracks  for  cars 
on  the  second  floor. 

The  tertjiinal  building  will  provide  on  the 
first  story  for  truck  delivery,  on  the  second 
for  car  delivery,  and  upon  the  upper  stories 
for  storage — all  connected  by  elevators,  and 
the  first  and  second  stories  by  gravity  chutes. 
A  plan  and  elevation  of  the  terminal  is  shown 
h\    Fig.   3. 

Such  terminals,  it  is  believed,  will  form  a 
practicable  substitute  plan  of  operation  for 
the  New  York  Central,  as  well  as  provide  ad- 
ditional facilities  with  less  use  of  water  front- 
age for  all  other  companies,  either  in  separate 
stations  or  in  joint  terminals  operated  by  two 
or  more  companies.  In  the  latter  case  the 
water  front  occupancy  by  railroads  would  be 
reduced  still  further. 

The  delivery  of  freight  to  trucks  can  be 
more  expeditiously  and  economically  handled 
from  a  station  located  away  from  the  water 
front,  which  can  be  approached  from  four 
sides  and  provided  with  interior  gangways, 
and  at  which  delivery  can  be  made  either 
from  cars  direct  or  frotn  cars  on  the  upper 
floors  to  trucks  on  the  ground  floor,  princi- 
pally by  gravity,  it  being  a  fact  that  the  major 
portion  of  the  freight  on  Manhattan  Island  is 
inbound.  Such  methods  of  truck  delivery  are 
to  lie  found  at  the  Eastern  District  and  Jay  St. 
terminals  in  Brooklyn,  and  have  been  careful- 
ly worked  out  by  the  engineers  of  the  New 
S'ork  Central  for  the  terminals  which  they 
have  considered  in  connection  with  a  possible 
elevated  railroad.  At  such  stations  a  mucli 
larger  tonnage  can  be  handled  per  day  than  is 
possible  with  any  of  the  piers  now  occupied  by 
the  railroads  along  the  west  side  of  Manhat- 
tan Island. 

In  order  to  transfer  freight  cars  from  the 
water  to  such  a  terminal,  float  bridges  and 
ferry  racks,  with  the  necessary  hauling  tracks, 
are  essential.  It  is  evident  from  an  examina- 
tion of  the  better  managed  float  bridges  in 
New  York  harbor  that  the  capacity  of  one 
such  bridge  has  many  times  the  daily  capacity 
of  any  but  a  pier  of  extraordinary  size  w-hen 
the  latter  is  operated  according  to  present  day 
methods.  The  records  of  such  bridge  capacity 
in  one  case  amount  to  as  much  as  1,00U  cars 
transferred  over  it  in  twenty-four  hours,  or 
practically  one  float  unloaded  and  loaded  over 
the  bridge  each  hour.  The  two  old  style 
bridges  of  the  New  York  Central  at  the  30th 
St.  yard  which  were  erected  about  1888,  now 
handle  approximately  that  number  of  cars, 
working  only  a  few  hours  each  day,  while  a 
single  bridge  belonging  to  one  of  the  private 
terminal  companies  in  the  harbor  handled 
nearly  a  inillion  cars  with  ease  during  liUO. 

Assuming  a  capacity  of  only  half  this  figure, 
or  "lOO  cars,  and  assuming  further  that  each 
car  has  an  average  load  of  8  tons,  there  would 
be  given  a  bridge  capacity  of  4,000  tons  per 
day,  or  about  a  million  and  a  half  tons  per 
annum.  This  is  easily  accomplished,  and 
many  bridges  in  the  harbor  are  operated  on 
this  basis  365  days  each  year. 

The  plan  of  the  committee  contemplates  the 
longitudinal  use  of  the  pier  for  a  ramp  as 
o[)posed  to  the  location  of  such  incline  along 
the  marginal  way.  The  obstruction  to  traffic 
to  and  from  and  along  the  w-ater  front  is  en- 
tirely eliminated  by  the  committee's  design. 
The  grade  of  the  ramp  has  been  so  fixed  as  to 
lirovide  proper  clearance  for  vehicular  traffic 
along  the  marginal  way  and  at  the  same  time 
secure  enough  lead  at  the  foot  of  the  ramp  to 
hold  a  locomotive  and  all  the  cars  wdiich  can 
be  contained  on  a  single  track  of  the  longest 
float  now  used  in  the  harbor.  It  so  happen^; 
that  this  length  is  practically  the  average 
length  of  trains  now  operated  bv  the  New 
York  Central  on  West  St.  and  is  furthermore 
rather  greater  than  a  large  number  of  the 
trains  which  daily  leave  the  Manhattan  termi- 
nals of  the  railroads  on  schedule  to  catch  the 
fast  freights.  Some  criticism  has  been  made 
of  the  gradient  of  the  ramp  ('■')  per  cent) 
shown  on  the  design  submitted,  which  ob- 
viouslv  will  depend  entirely  upon  local  condi- 
tions for  a  determination  of    the  actual  fi.gurc. 


The  only  objections  to  a  steep  grade  are  the 
alleged  danger  of  accident  should  the  train 
get  beyond  control,  and  the  necessity  of  using 
very  heavy  locomotives,  large  enough  to  se- 
cure sufticient  tractive  force  to  start  cars  on 
such  an  incline.  Accidents  can  be  practically 
eliminated  by  operating  on  the  ramp  with  a 
locomotive  supplied  with  the  best  safety  de- 
vices like  the  latest  improved  magnetic-pneu- 
matic brakes,  the  locomotive  always  placed  on 
the  lower  end  of  the  train.  The  operation  of 
such  roads  as  the  Northern  Pacific  and  Colo- 
rado Southern  for  years  with  grades  even 
heavier  than  the  one  shown  on  the  commit- 
tee's designs  indicates  the  entire  practicability 
of  the  latter. 

The  alternative  in  |)Iace  of  the  sharp  cin"vc 
proposed  by  the  dock  department  design  is  the 
use   of   a   "switch-back"   upon   the   pier.     The 


for  both  loading  and  unloading  purjioses.  This 
method  is  used  at  a  large  majority  of  freight 
terminals.  At  others,  certain  platforms  are 
used  for  unloading  purposes  and  other  plat- 
forms for  loading  pnr|)Oses,  cars  being 
switclied  from  one  set  of  platforms  to  the 
other  during  noon  liour  intermissions  and 
other  periods  when  the  labor  force  can  be 
efficiently  employed  on  other  work  than  load- 
ing and  unloading.  Obviously  the  plan  of  the 
committee  is  available  for  cither  type  of  de- 
velopment. Similarly  the  platforms  for  truck 
loading  and  unloading  purposes  can  be  ar- 
ranged either  as  inbound  and  outbound  plat- 
forms or  certain  platforms  can  be  used  as  in- 
bound platforms  during  the  morning  hours 
and  the  same  platforms  as  outbound  platforms 
during  the  afternoon  hours.  Certain  railroads 
have    developed    stations    in    which    the    truck 
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Fig.  2 — Proposed   Six-Track  Subway  in    Eleventh    Ave.,    New   York   City. 


only  difference  between  the  design  prepared  by 
the  committee,  which  makes  use  of  such  a 
switch-back,  and  that  of  the  dock  commis- 
sioner, employin.g  a  sharp  curve,  shows  that  by 
the  former  a  train  movement  with  two  throws 
of  a  switch  is  required,  while  with  the  sharp 
curve  a  continuous  movement  may  lie  ob- 
tained if  but  half  the  float  is  pulled  .ind  taken 
direct  to  its  destination.  The  slight  advan- 
tage, it  is  believed,  is  more  than  overcome  by 
the  disadvantages  above  mentioned. 

With  regard  to  the  car  platforms,  the  design 
can  be  worked  out  in  ;u-cordance  with  the 
ideas  of  the  railroad  which  will  operate  the 
terminal.  For  example,  platfurins  may  be 
placed  adjacent  to  each  pair  of  tracks,  or  sev- 
eral tracks  may  be  interposed  between  two 
platforms,  and  cars  "'spotted"  on  these  tracks 


plalfiinns  i.m  the  first  lloiu'  run  parallel  with 
car  platforms  on  the  floor  above.  f)ther  roads, 
however,  believe  that  the  two  sets  of  plat- 
forms should  lie  at  right  an.glcs  to  each  other. 
Obviously  the  typical  design  of  the  connnittee 
can  lie  developed  to  meet  the  p.irtiml.ir  taste 
of  any  road. 

.\n  important  point  which  should  be  con- 
sidered in  connection  with  any  terminal  is  the 
provision  for  facilities  to  allow  of  direct 
transfer  of  freight  between  cars  and  trucks. 
The  su.ggested  plan  nf  the  committee  proviilcs 
two  locations  at  which  this  can  be  done.  From 
two  to  four  tracks  may  be  available  upon  the 
pier,  according  to  whether  or  no  three  or  two 
track  floats  arc  handled.  In  adilition  to  such 
pier  tracks,  provision  has  been  ma<le  for  truck 
elevators  capable  of  transferrin.?  loailed  trucks 
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to  the  second  floor  of  the  pier,  where  otlier 
direct  loading  tracks  have  been  provided. 

The  plan  of  the  committee  has  been  laid 
out  so  as  to  be  capable  of  enlargement  as  the 
growth  of  business  dictates.  A  single  bridge 
could  be  employed  at  tirst,  and  while  such 
limitation  has  its  disadvantages,  it  is  to  be 
noted  that  the  majority  of  the  private  termi- 
nals in  the  harbor  have  operated  over  single 
bridges  for  a  large  number  of  years  with  an- 
nual tonnages  aggregating  close  to  a  million 
each. 

In  combination  with  this  single  bridge,  one- 
half  of  the  switching  and  standing  tracks 
could  be  provided  along  either  half  of  the 
scheme  as  devised. 

Additional  standing  room  and  platform 
space  could  be  secured,  as  necessary,  by  the 
acquisition  of  property  e.\tending  further  and 
further  inshore.  Such  property  extending  to- 
ward the  center  of  the  island  is  more  satisfac- 
tory from  a  traffic  point  of  view  than  termi- 
nal stations  parallel  with  the  water  front,  be- 
cause in  the  first  instance  the  merchants' 
average  haul  is  slightly  shortened  and  the 
terminal   can   be   approached   along   a   greater 


certain  amount  of  wharl  length  slioukl  he  pro- 
vided for  tying  up  car  floats  which  are  wailing 
to  be  loaded  or  unloadcil.  The  plan  as  sub- 
mitted gives  ample  wharfage  room,  more  than 
now  afforded  by  present  day  piers  or  liy  the 
design  of  the  dock  commissioner. 

The  furnishing  of  storage  facilities  in  con- 
nection with  the  terminal  station  we  believe 
will  prove  most  popular  when  thorouvjbly  mi- 
derstood.  According  to  its  annual  rcjiorts.  the 
storage  business  of  the  New  York  Central  is 
so  prolitable  that  it  seems  fair  to  assume  that 
the  storage  clement  of  the  terminal  develop- 
ment will  pay  all  carryin.g  charges  on  the  land 
and  buildings  required   for  inshore  stations. 

.■\n  examination  was  made  of  the  water 
front  with  a  view  to  the  location  of  one  or 
more  unit  terminals.  Several  locations  were 
found  which,  in  the  opinion  of  the  committee, 
can  be  easily  adapted  to  such  use  as  is  here 
proposed,  and  which  are  most  advantageously 
situated  to  carry  the  plan  into  practical  cflfect 
for  the  benefit  of  existing  traffic  centers. 

Phil  for  Immediate  Elimination  of  Surface 
Tracks. — The  conmiercial  centers  on  the  exist- 
ing tracks  of  the  New  York  Central  comprise 


close  to  the  westerly  end  of  Canal  St.  This 
latter  arrangement  would  thus  serve  the  terri- 
tory in  the  vicinity  of  St.  John's  Park. 

Such  operation  would  prove  fully  as  expe- 
ditious as  the  surface  operation  now  in  use, 
because  better  running  time  is  now  main- 
tained by  the  New  York  Central  between  the 
iiOth  St.  yard  and  its  pier  terminals  on  Frank- 
lin, Desbrosses  and  Barclay  Sts.  than  is  made 
on  the  average  to  St.  John's  Park,  and  prboa- 
blv  at  no  greater  expense.  Only  one  shipper 
upon  the  entire  line  would  be  inconvenienced 
by  the  elimination  of  the  surface  tracks,  as  all 
otliers  could  be  reached  in  the  manner  above 
described. 


First  Cost  and  Annual  Operating  Cost 

of  Five  Small  Producer  Gas 

Power  Plants.* 

The   following  are  actual  records  of  opera- 
tion of  small  producer  gas  power  plants: 

Plant  No.  1: 
3.'>  h.p.  anthracite  producer, 
L'S  h.p.  two  cylinder  engine. 
IS  Uw.  electric  sfenerator  (belted). 

Cof!t  installed    $  3,000 
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Fig.   3 — Plan   and    Elevation   of   Proposed   "Unit  Terminal."   New   York  City. 


number  of  thoroughfares.  With  increase  of 
traffic,  the  additional  bridge  shown  could  be 
installed,  and  additional  switching  and  stand- 
ing tracks  constructed. 

With  the  location  of  the  terminal  at  right 
angles  to  the  water  front,  connection  can  be 
obtained  between  three  sides  of  the  terminal 
building  and  factories  or  warehouses  by  means 
of  connecting  bridges,  so  that  shipment  can 
be  made  practically  direct  from  factory  to 
car. 

Such  a  combination  terminal  may  be  op- 
erated either  by  a  single  road  or  jointly  by 
two  or  three,  or  it  may  be  operated  by  a  pri- 
vate terminal  company  in  a  manner  identical 
with  the  existing  private  terminals  in  the 
harbor. 

A  further  advantage  is  due  to  .the  fact  that 
such  terminals  when  once  constructed  can 
easily  be  connected  by  an  elevated  railroad  if 
it  should  ever  become  evident  that  the  com- 
mercial necessities  of  the  port  demand  such 
extreme  measures  for  the  benefit  of  inter- 
communication. 

One  other  feature  is  essential  in  dealing 
with    water    front   traffic,    and   that    is   that   a 


zones,  in  the  vicinity  of  the  60th  St.  yard,  in 
that  of  the  30th  St.  yard,  of  West  Washington 
Market,  and  of  St.  John's  Park.  The  present 
equipment  of  the  railroad,  including  as  it  does 
float  bridges  at  both  the  30th  and  60th  St. 
yards,  and  a  large  fleet  of  tow  boats  and  car 
floats,  makes  it  entirely  feasible  to  discontinue 
surface  track  operation  between  30th  and  60th 
Sts.  Similar  operation  could  be  discontinued 
south  of  30th  St.  within  a  very  few  months 
without  interfering  with  the  freight  traffic  in- 
\olved  in  the  commercial  centers  near  West 
Washineton  Market  and  St.  John's  Park,  by 
the  construction  of  two  additional  float  bridges 
and  hauling  tracks.  These  could  be  built  in- 
side of  six  months  and  the  main  line  surface 
railwav  traffic  discontinued  immediately  after 
Ihev  are  put  into  operation.  One  bridge  could 
be  'located  on  the  water  front  adjoining  tlu- 
\\'e?t  Washington  Market.  In  connection 
with  this  bridge,  short  lengths  of  the  existing 
tracks  could  remain  and  be  operated  temporari- 
!v,  so  as  to  supply  the  storage  and  manufac- 
turing enterprises  now  served  by  the  New- 
York  Central  in  that  vicinity.  A_  similar 
bridse  could  be  located  on  a  convenient  pier 


Interest  and  depreciation  at  10  per  cent..        300 

Supplies  and  repairs  150 

Labor  per  year   500 

Total     $      950 

Fuel  charge  per  kilowatt  with  coal  at  $4..   .30  ct. 
Operating-  charges  per  kilowatt 61  ct. 

Total  cost  per  kilowatt  hour 91  ct. 

Plant  No.  2  (24  hour  a  day  sei'vice): 
150  h.p.  lignite  producer, 
150  h.p.  gas  engine, 
100  kw.  electric  generator  (direct  current). 

Cost  installed   $    960 

Interest  and  depreciation   960 

Supplies  and  repairs  4S0 

Labor  per  year    1,700 

$  3.140 

Cost  of  fuel  per  kilowatt  hour 17  et. 

Cost  cf  operation  per  kilowatt  hour 43  ct. 

Total  cost  per  kilowatt  hour 60  ct. 

Plant  No.  3  (24  hour  a  day  service): 

300  h.p.  anthracite  producer. 

Two  150  h.p.  gas  engines. 

Two   100   kw.   alternating  current  genera- 
tors operating  in  parallel, 
Cost  installed   J22.000 


♦Extract  from  a  paper  by  Godfrey  M.  S.  Tait. 
liefore  the  National  Association  of  (iotton  Manu- 
facturers, April  12-13,   1911. 
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Interest    and    depreciation $2,200 

Supplies   and   repairs    1,100 

Labor  per  year   2,400 

$  5,700 

Cost  of  fuel  per  kilowatt  hour 30  ct. 

Cost  of  operation  per  kilowatt  hour 40  ct. 

Total  cost  per  kilowatt  hour 70  ct. 

Plant  No.  4: 
400     h.p.     bituminous     producer     (suction 

type.   24   hour  day), 
400  h.p.  tandem  double-acting  engine, 
200  ton  ammonia  compressor  (direct  con- 
nected). 
Cost   installed   (without   compressor) ...  .$  4,400 

Interest  and  depreciation   4,400 

Supplies  and  repairs   2,200 

Labor  (three  shifts)    6,353 

Fuel  at  IVi  lbs.  per  horsepower 2,916 

$15,S6D 
Total  cost  .459  ct.  per  .horsepower  hour. 

This  last  plant  was  operating  on  Illinois 
.Slack  of  10,.300  B.  T.  U.  per  pound,  and  con- 
taining 4  per  cent  sulphur  and  38  per  cent 
volatile  matter. 


Methods  and  Cost  of  Drilling  for  Oil 

in  the  Caddo  Oil  Fields 

of  Louisiana.  ■' 

Locatiiuj  and  Erecting  Dcnixk. — It  is  the 
common  practice  to  pLicc  the  derrick  on  one 
cjf  the  so-called  gas  mounds,  or  as  near  as 
possible  to  a  producing  well.  The  average 
hire  of  a  surveyor  to  locate  a  well  is  from  $10 
to  $2.5.  The  rotary  derrick  used  can  be  easily 
framed  and  erected  by  any  competent  carpen- 
ter, although  there  are  rig-builders  here,  as 
I  in  every  field.  The  building  of  a  rig  is  by  no 
I  means  easy  work ;  and  every  man  who  works 
up  in  the  rig  as  it  is  erected  generally  receives 
$.j  per  day.  The  derrick  is  usually  84  ft.  high 
to  the  top  of  the  crown-block,  with  a  2'2-ft. 
Iiase.  The  cost  of  a  rig  or  derrick,  including 
lumber  and  labor,  is  about  $2-J0. 
I  Machinery  Equifmcnt. — Rigging  up,  one  of 

I  the  most  expensive  items  to  the  operator  or 
contractor,  includes  the  purchasing  and  trans- 
porting of  the  rotary,  engine,  hoisting-ma- 
chine, pumps,  boiler,  casing  and  pipe.  The 
cost  of  transportation  of  machinery  and  pipe 
from  the  railroad  to  the  well  varies  from  $1.jO 
to  S200.  according  to   distance. 

There  are  several  good  rotaries  now  in  use 
in  the  various  oil-fields,  each  one  possessing 
advantages  for  a  particular  field.  I  might 
mention  the  Parker  rotary  and  the  Oil-Well 
■Supply  rotary  as  two  types  used  in  the  Cad<lo 
field.  These  rotaries  vary  in  weight  from  9^0 
to  4,000  lbs.  and  in  size  of  pipe  handled  from 
1..J  to  20  ins.  The  price  varies  from  $22.5  to 
$1,000.  .Several  makes  of  engines  of  20.  23, 
2-5  and  28-h.  p.  are  in  use.  The  price  of  one 
of  these  engines  complete  varies  from  $320 
to  $3G.").  The  hoisting-machines  vary  in  wei.ght 
from  1.990  to  2.800  lbs.,  and  in  price  from 
$180  to  $2.J0.  Pumps  of  several  styles  are  used 
in  connection  with  the  hydraulic  rotary  sys- 
tem. These  are  the  SmithA'aile.  Knowles, 
Special  Duplex.  Gardner  and  Parker  rotary 
<lrilling-pumps.  The  price  varies  from  $220 
to  $-510. 

The  boiler,  placed  from  100  to  200  ft.  away 
from  the  well,  to  insure  against  danger  from 
an  unexpected  flow  of  gas  or  oil,  is  run  by 
gas,  generally  supplied  by  a  pipe-line  from 
some  gas-well  in  the  field.  The  oil-country 
boilers,  of  locomotive  type,  are  generally 
used.  These  are  made  of  open-hearth  flange 
steel  having  a  tensile  strength  of  fiO.OOO  lbs. 
ler  sq.  in.,  and  an  elastic  limit  of  30.000  lbs. 
"'hey  are  tested  at  IfiO  lln.  hydrostatic  pres- 
•;nre  and  12.5  lbs.  steam  pressure  per  sq.  in. 

The  total  cost  for  a  complete  rotary  outfit, 
including  tools  and  materials,  f.  o.  b.,  is  esti- 
mated at  $2.82-5,  not  including  freight-charges. 
The  weight  of  this  outfit  is  about  30.000  lbs. 
Methods  nf  Drilliiirj. — The  hydraulic  rotary 
method    of    drilling,    used    exclusively    in    the 
Caddo  field,   is  a   modification   of  the  Fauvell 
svstem,  invented   in   184.5.   and   used   for  some 
time  in  several  of  the  European  oil-fields.     It 
-  rapid  and  economical,  when  used  in  uncon- 
'lidated    formations,    such    as    clay,    sand    or 
quicksand. 

Several    styles   of    rot.iry    are    u^ed.   but    all 


•Extracts  from  a  paper  Iiy  Walter  E.  Hopper, 
in  tlie  Bulletin  of  the  .Aineriran  Institute  of  Min- 
ing Engineers,    April.    1011. 


work  on  the  s.uuc  principle.  The  principal 
features  of  the  rotary  outfit  are  the  derrick, 
the  rotary  machine,  the  hoisting-gear,  the  en- 
gine, the  boiler,  and  the  pump.  In  addition 
are  the  numerous  accessories  and  appliances 
for  connecting  the  machinery;  for  attaching 
the  pump  to  the  l)oriiig-tube  or  ca.sing ;  for 
hoisting  and  haiidlin.g  the  tubes  or  casing;  the 
bits  or  cutting-shoes ;  the  pipe  and  casing. 

The  rotary  method  consists  in  rapidlv  turn- 
ing a  column  of  pipe,  the  lower  end  of  which 
is  armed  with  a  steel  shoe  having  a  serrated 
edge  or  a  bit  for  cutting.  The  drill-pipe  is 
held  by  a  chuck,  and  the  descent  of  the  pipe 
is  controlled  by  the  driller  by  means  of  a 
feeding-device.  Water  is  kept  under  constant 
hi,gh  pressure  in  the  pipe  and  the  cuttings  are 
thus  forced  to  the  surface,  passing  up  on  the 
outside  of  the  pipe  with  tlic  water.  This 
ascending  current  of  water  keeps  the  hole 
clean  and  allows  the  drill  to  turn  freely.  It 
is  essential  that  the  flow  of  water  should  be 
continuous,  and  a  drilling-outfit  is  always  sup- 
plied with  two  force-pumps  in  order  to  pre- 
vent any  stoppage  of  the  flow.  If  the  drill 
has  passed  through  a  pervious  stratum,  such 
RS  a  bed  of  loose  sand,  the  ascending  water  is 
liable  to  pass  into  that  stratum,  instead  of  re- 
turning to  the  surface.  This  quickly  results 
in  the  clogging  of  the  hole;  and  in  order  to 
prevent  it  the  water  which  is  pumped  in  is 
mixed  with  a  large  amount  of  fine  clay.  By 
this  means  the  outlets  through  porous  beds  are 
sealed  up,  the  unconsolidated  material  form- 
ing the  walls  of  the  hole  is  prevented  from 
caving,  and  the  water  returns  unimpeded  to 
the  surface.  _  When  drilling  thrnunh  quick- 
sand or  similar  formations,  a  back-pressure 
yajve  is  inserted  in  the  coupling  above  the  first 
.joint  of  pipe,  to  prevent  water  and  sand  from 
rushin.g  back  into  the  pioe  when  the  service 
is  disconnected.  This  also  assists  materially 
in  sustaining  the  wall  of  the  well  and  permit- 
ting the  pipe  to  turn.  When  the  pine  has 
reached  the  desired  depth,  the  valve,  which  is 
constructed  of  brittle  material,  is  punched  out. 
and  the  pieces  either  removed  or  forced  down 
outside  of  the  pipe. 

When  the  formation  is  not  of  suflicient 
hardness  to  form  a  core,  but  washes  out  as 
the  pipe  advances,  the  rotary  steel  shoe  with  a 
serrated  edge  is  used.  In  cases  where  the 
formation  is  composed  of  clay  of  sufficient 
density  to  retain  the  w^all  of  the  well  in  place, 
;i  smaller  pipe  is  used,  armed  with  a  perforated 
bit,  through  which  the  water  is  forced  from 
above,  and  when  the  depth  is  reached  where  it 
may  be  desirable  to  insert  the  casing,  the 
drill-pipe  is  removed  and  the  casing  is  inserted 
in  the  hole  thus  prepared  for  it. 

Two  forms  of  bit  are  generally  used,  the 
fish-tail  and  the  core-barrel.  The  fish-tail  bit 
requires  considerable  care  both  in  making  and 
in  dressing.  It  cuts  through  comparatively 
hard  formations,  and  must  be  so  shaped  that, 
as  the  points  advance  and  outline  the  hole, 
the  center  portion  crumbles  the  core  which 
tends  to  form,  and  the  small  holes  must 
direct  the  jets  of  water  in  such  a  way  that 
the  bit  as  well  as  the  hole  is  kept  clean.  The 
core-barrel  bit  is  used  when  a  stratum  is  en- 
countered wdiich  is  too  hard  to  yield  readily 
to  the  fish-tail  bit.  This  core-barrel  consists 
of  a  piece  of  steel  pipe,  about  8  ft.  long, 
swaged  at  the  upper  end  to  connect  to  the 
drill-pipe.  The  lower  end  is  left  smooth,  and 
two  or  three  holes  are  drilled  a  short  distance 
above,  to  permit  the  water  to  pass  out  and 
return  to  the  surface.  Chilled  iron  or  steel 
particles  averaging  about  the  si^c  of  bird-shot 
are  fed  down  the  inside  of  the  pipe  in  small 
quantities  and  find  their  way  tn  the  Iiottom  of 
the  hole,  where  they  are  rolled  between  the 
bottom  of  the  core  and  the  rock,  rapidly 
crushing  the  latter.  .A.s  the  cuttings  rise  above 
the  heavier  shot,  they  are  cau.ght  in  the  cur- 
rent of  water  and  carried  to  the  surface.  The 
core  is  removed  by  means  of  an  extractor 
consistin.g  of  a  piece  of  pipe  of  the  same  size 
as  the  core-barrel  ami  provided  with  short 
inwardly-projecting  steel  sprin.gs  which  en- 
gage the  core  and  carry  it  up  wdien  the  pipe 
is  removed.  It  is  necessary  to  exercise  care, 
in  putnpin.g  water,  to  admit  only  enough  to 
remove  the  cuttings  and  not  wash  out  the 
shot. 


In  starting  a  well  arrangements  are  gener- 
ally made  lirst  for  a  12-in.  casing:  and  in 
boring  for  this  size  the  drill-pipe  is"  generally 
made  of  fi-in.  casing  with  a  13..5-iii.  bit.  44iis 
size  of  bit  is  used  to  allow  the  coll.-irs  at  the 
joints  of  the  12-in.  casing  to  slide  past  without 
damaging  the  wall  of  the  well.  The  length 
of  12-in.  casing  used  varies  from  .500  to  800 
ft.,  depending  largely  upon  the  nature  of  the 
ground  and  the  skill  of  the  driller.  The 
hole  is  generally  left  open  until  the  whole 
flcpth  calculated  for  one  string  of  casing  has 
been  drilled.  This  generally  extends  until  a 
hard  stratum  is  met.  upon  which  the  casing  to 
this  depth  may  stand. 

Following  the  12-in.  casing,  the  hole  is  next 
drilled  for  an  8-in.  or  9-in.  casing.  In  either 
case  a  10..5-in.  bit  is  used.  After  the  9-in.. 
a  0-in.  casing  is  used  ;  then  a  4-in..  and  then 
finally  a  2-in.  casin.g. 

The  drilling  depends  largely  upon  the  drill- 
er, who  controls  the  engine  and  the  drilling- 
pipe.  It  is  necessary  to  keep  the  hole  clean, 
and  the  pumps  are  generally  kept  .going  even 
though  not  drilling.  Very  often  the  well  be- 
comes clogged  and  it  is  necessary  to  pull  out 
the  whole_ string  of  pipe  in  the  hole.  The  bits 
also  require  drcssin.g,  which  necessitates  the 
withdrawal  of  the  pipe.  The  pipe  is  generally 
drawn  out  in  sections  of  three  lengths,  oV 
.Tbout  60  ft.  It  is  stood  up  on  the  "derrick- 
floor  until  put  in  the  hole  a.gain.  The  cut- 
tings as  they  are  washed  out  by  the  water  un- 
der the  rotary  are  examined  every  20  to  -50 
ft.,  and  a  lo.g  or  record  of  the  well  is  kept 
by  the  driller. 

'\^'hen  the  oil-bearin.g  formation  is  reached, 
the  oil  will  be  noticeable  on  the  water  as  it 
passes  into  the  slush-pit.  When,  in  the  drill- 
er's judament,  the  drill  has  penetrated  the 
oil-bearing  formation  to  a  sufficient  depth  to 
assure  a  good  flow,  the  pipe  is  removed  and 
the  well  is  bailed.  A  strainer  is  generally  set 
at  the  bottom  of  the  hole  before  bailing.  The 
10  or  20-ft.  bailer  generally  used,  is  lowered 
to  the  bottom  of  the  well,  the  dart-valve 
onened.  and  the  water  allowed  to  fill  the  bailer 
Jt  is  then  pulled  up  and  the  water  dumped 
into  the  slush-pit.  Before  the  well  is  entirely 
bailed  a  gate-valve  is  fitted  to  the  casing 
in  such  a  way  as  to  nermit  a  rapid  closing  of 
the  '>-elI  if  desired.  .\s  i;oon  as  eiioush  water 
hns  been  removed  to  reduce  the  pressure,  the 
oil  ri«es  and  the  well  flows.  The  well  is  al- 
lowed to  clean  itself  of  all  loose  nieces  of 
rock  or  gravel,  whpn  the  valve  is  closed  and 
^he  well  shut  in.  The  well  is  then  connected 
bv  a  pine-Htie  to  stora"-e  finks,  a  cookin.g  tank, 
or  the  loadino-  rack.  In  drilling  for  fas  great 
cautioii_  must  be  taken  to  prevent  a  blow-out. 
\  s'^ecial  quick-closing  .gate-valve  set  in  cem- 
ent is  now  used. 

Five  men  usually  make  up  the  crew  of  a 
well  •  the  driller,  derrick-man.  boiler-man.  and 
two  helpers  The  driller  i<:  in  complete  charge 
of  the  drilling  of  the  well.  The  daily  waee 
of^  the  driller  varies  from  $-5  to  $fi.  Nifht- 
drillers  sometimes  receive  more  than  this.  The 
derrick-man  receives  from  $3  to  $.5  per  dav 
or  "isht.  and  the  helpers  W  per  day  or  nifht. 
The  average  length  of  time  renuired  to  drill 
a  deen  w^ell.  that  is,  ^200  ft,,  in  the  Caddo 
field  is  from  120  to  180  davs.  Verv  often  a 
night  and  a  dav  crew  are  emnloved  and  the 
lenrth  of  tmie  is  tben  rprlnced  to  from  fiO  to 
90  davs  The  lenotb  of  time  renuired  to  drill 
a  shallow  well  fHOO  ft.1  i«  .30  davs,  or  about  18 
davs.    drilling    dav    and    night. 

Ticsi<les  the  hydraulic  rotary  svstem  of  drill- 
ing, the  standard  or  cable-tools  method  has 
been  used  in  the  Caddo  field,  but  without 
'■atisfactorv  success.  J.  C.  McCue.  supcrin- 
tetident  of  the  Producers'  Oil  Co..  writes: 
"Yon  will  please  note  that  I  answer  by  saving 
'Impossible  to  drill  with  cable  tools'  We  find 
that  the  formation  is  such  that  cable  tools 
cannot  be  used." 

The  drilling  of  a  well  bv  this  cable  tools 
metho<l  is  done  with  a  steel  drill,  measuring 
with  its  fittings  30  ft.  in  length,  and  weighin.g 
from  1  to  1  .5  tons.  This  drill  is  continually- 
lifted  and  dropped  in  the  hole,  the  force  of 
its  impact  breaking  the  rock.  .At  intervals 
the  debris  is  removed  by  a  sand  pump— a  tube 
with  a  valve  at  the  bottom,  which  is  lowered 
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into    the    hole    ami    ilrawii    out,    hringiiig    the 
cuttings    with    it. 

Four  men  are  required  on  a  staiularj  rig — 
the  driller,  boilor-inan  and  tow  helpers.  The 
wages  of  the  driller  are  $1S0  per  month  and 
of  the  helpers  $4  per  day.  The  total  cost  to 
build  a  standard  rig  is  about  $7jO,  while  the 
estimated  cost  of  tools,  not  including  machin- 
ery-, is  about  $2,000. 

\'cry  often  the  oil  in  a  well  is  not  sufficient 
for  the  well  to  How,  in  which  case  a  pump  is 
put  on  the  well.  In  the  Caddo  field  few  gush- 
ers are  brought  in ;  hence  a  large  majority  of 
the  wcUs  are  pumped.  .V  standard  rig,  built 
for  the  pumping,  costs  about  $(!00.  Recently 
two  air-compressors  have  been  installed.  Wells 
producing  large  quantities  of  water  with  the 
oil  are  best  blow'n  by  compressed  air;  indeed, 
it  is  the  only  way  to  handle  them. 

Frequently,  when  the  oil-bearing  formation 
is  reached,  the  oil  either  docs  not  flow  at  all 
or  flows  only  in  smnll  quantities.  Instead  of 
putting  the  well  on  the  pump,  it  is  sometimes 
'"shot."  By  exploding  a  charge  of  nitro-glycer- 
ine  at  the  bottom  of  the  bole,  the  surrounding 
rock  is  broken  up  and  the  flow  of  oil  stimu- 
lated. The  shooter  lowers  the  glycerine  into 
the  well  in  cylindrical  tin  shells.  The  well  is 
then  tilled  for  p  couple  of  hundred  feet  with 
water  to  "'tamp"  the  charge.-  The  shooter 
lights  the  fuse  of  a  "jack  squib,"  a  lonff 
slender  shell  filled  with  a  small  charge  of 
glycerine,  a  fulminating  cap  and  a  slow-burn- 
ing fuse,  and  starts  the  squib  down  the  well. 
I  have  record  of  onlv  one  well  having  been 
shot  in  the  Caddo  fie'd.  nnd  this  with  no  suc- 
cess.    The  explosive  in  this  case  cost  $275. 

Cost. — The  general  impression  is  that  it 
costs  from  $10,000  to  $12,000  to  drill  a  deep 
well  in  Caddo  field.  C.  W.  Brown,  of  Brown 
Brothers,  well  contractors,  has  stated  the  cost 
.>f  drilling  an  oil  w-ell  to  the  depth  of  2,200  ft. 
at  approximatelv  $10,000,  and  that  of  a  gas 
well  LOOn  ft.  deep  at  about  $4,000.  The  fol- 
lowing data  show  the  average  cost  of  drill- 
ing a  deep  well : 

Cost  to  lease  one  acre  of  land $    SOU 

Total  cost  of  Tig  and  derrick 2.-i0 

Cost  of  machinery,  tools  and  material 2,S24 

Cost  of  transportation  of  above  to  well,..         100 

■Cost  of  driller  tor  150  days  at  $5  per  dav 750 

Cost  of  four  helpers  for  150  davs  at  $3  per 
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Cost  of  pipe  and  casing 3,265 

Total    .$9,289 

With  oil  worth  $0.44  a  barrel,  it  would  be 
necessary  to  have  a  production  of  21,111  bbls. 
in  order  to  pay  expenses.  When  one  consid- 
ers that  a  good  well  in  the  Caddo  field  means 
200  bbls.  per  day,  some  idea  of  the  returns 
an   operator   receives  can   be  obtained. 

The  review  of  the  Caddo  field  for  1909 
shows  69  oil  wells  completed,  with  an  initial 
output  of  8,7.50,  and  an  average  of  127  bbls. ; 
19  "gassers"  completed;  33  dry  holes  drilled; 
and  10  wells  abandoned. 

The  69  oil  wells  represent  a  total  expendi- 
ture of  about  $690,000.  The  19  gas  wells  rep- 
resent about  $76,000.  Assuming  25  of  the  dry 
holes  to  have  been  deep  holes,  we  have  $2-50,- 
000  spent  on  these  holes ;  and  assuming  8  to 
have  been  "gassers,"  we  have  $.32,000  for 
these.  The  total  expenditures  for  oil  wells 
would  thus  be  $940,000  and  for  gas  wells  $108,- 
000.  No  doubt  the  same  machinery  was  used 
to  drill  several  wells;  but  still  the  foregoing 
figures  furnish  an  idea  of  the  amount  of  mon- 
ey spent  in  the  field  during  the  year  1909.  Be- 
sides the  drilling,  there  are  the  pipe  lines, 
storage  tanks,  pumps,  loading  racks  and  cook- 
ing tank?  for  oil ;  also  the  pipe  lines  for  the 
gas. 

The  cost  of  lap-welded  pipe  is,  at  the  low- 
est average,  about  3  cts.  per  lb.,  including  the 
joint.  The  cost  of  hauling,  laying,  and  paint- 
ing, per  foot,  as  given  by  the  Oil  Investors' 
Journal,  is : 

Size.  Cost.  Hauling.  Laying.  Painting.  Total. 

2-in.  $0.24  $0.ni  .$0.0.1  $0.01  $0.29 

4-in.  0.41  0.02  o.o:i  0.01  0.47 

fi-in.  0.(15  0.02  0.04  0.02  0.73 

S-in.  1.05  0.02  0.04  0.03  1.13 

10-in,  1.30  0.03  0.05  0.03  1.41 

12-in.  1.70  0.04  0.05  0.03  1.82 

IG-in.  2. SO  0.05  O.Ofi  0.04  2.95 

18-in.  4.00  O.Or,  0.07  0.04  4.17 

24-in.  5.10  OOS  O.flS  0.05  5.31 

30-in.  7.50  0.09  0.09  0.06  7.74 

These  prices,  however,  are  sometimes  far  from 
the  actual  cost. 


Let  us  consider  the  proposed  gas  lines  to 
New  Orleans  and  St.  Louis,  the  length  of 
each  being  about  400  miles.  The  former,  a 
great  undertaking,  will  necessitate  the  laying 
of  IS-in.  pipe  for  400  miles  through  swamps 
and  bayous,  and  the  crossing  of  the  .\lcha- 
falaya  and  the  Mississiiipi  rivers,  .'\ssuming 
$4.15  as  an  average  total  cost  per  foot,  the 
cost  will  amount  to  $8,764,800.  Very  few  ap- 
preciate the  enormous  expenditures  represented 
by   these   pipe   lines. 

Another  considerable  cost  to  a  company  op- 
erating on  a  larger  scale  arc  the  lar.irc  steel 
storaae  and  cooking  tanks.  The  Producers' 
Oil  Co.  has  a  50.000-l)bl,  tank  in  the  Caddo 
field,  which  cost  about  $14,000.  The  Caddo 
Gas  &  Oil  Co.  owns  a  35,000-bbl.  steel  tank, 
which  cost  about  $9,800. 


LETTERS  TO  THE  EDITOR. 

A  Problem  in  Drainage  Ditch  Mainte- 
nance in  Drifting  Sand. 

Sirs:  T  am  interested  as  engineer  in  a  di-ain- 
age  proposition  for  a  basin  in  a  river  valley,  the 
only  practicable  manner  of  drainage  being  the 
construction  of  an  open  ditch  al50ut  10  ft. 
wide  on  the  bottom  and  6  ft.  in  depth.  The 
rate  of  fall  is  0.2  per  cent,  but  at  the  outlet  for 
several  hundred  feet  the  ditch  will  be  as  much 
as  14  ft.  in  depth,  and  will  pass  through  a.  low 
sand  ridge  which  is. composed  of  drifting  sand. 

The  course  of  the  ditch  is  nearly  due  north 
and  south  having  the  direction  of  the  prevailing 
winds.  The  objection  is  offered  to  this  location 
that  the  sand  will  continually  fill  the  ditch  and 
it  will   be  costly  to  maintain. 

Across  the  line  of  the  ditch  at  one  point  and 
in  this  sand  is  a  stone  fence,  standing  for  about 
30  years  and  embedded  in  the  blow  sand  about 
IS  ins.  It  runs  at  right  angles  with  the  pre- 
vailing winds  and  is  besides  on  the  lee  side  of 
a  cultivated  field  nearly  a  mile  across,  the  soil 
of  which  is  light   and  easily  drifted. 

The  ditch  is  to  take  care  of  the  run  oft  from 
about  2,500  acres  of  very  hilly  land,  which  is 
discharged  upon  this  basin  in  sucli  a  deluge  that 
the  ditch  will  be  taxed  1o  carry  it,  but  for 
months  no  water  will  run  in  the  ditcli  at  all. 
What  is  your  own  or  your  readers'  opinion 
about  the  upkeep  of  this  ditch? 

I  should  add  that  the  ridge  is  timbered  and 
the  ground  along  this  portion  of  the  ditch  line 
is  not  cultivated  land,  but  overgrown  with 
w-eeds  and  other   natural  growth. 

It  seems  to  me  that  in  the  face  of  the  condi- 
tion of  the  stone  fence — which  has  only  gath- 
ered 18  ins.  of  sand  in  thirty  years,  though  lying 
in  a  most  exposed  condition,  that  the  contention 
tliat  the  ditch  will  fill  up  witli  sand  though 
acting  as  a  channel  for  the  winds  througli  the 
timber  Is  not  well  taKen. 

However,  this  is  a  new  condition  in  my  ex- 
perience. 

Awaiting  any  suggestions  or  recital  of  experi- 
ence by  your  readers  along  this  line,  I  remain, 
Tours  truly. 

O.   T.    REECE, 

Wellington,  Kan.,  .\pril  1.  1911. 


Suggestions     Wanted     for     Concrete 
Fences  for  Stock  Pens. 

Sirs;  During  the  coming  summer  our  com- 
pany is  contemplating  the  construction  of  sev- 
eral blocks  of  stock  pens  in  their  yards.  As 
all  the  previous  construction  has  been  of  wood 
and  the  cost  of  maintenance  is  very  heavy,  we 
have  serious  thoughts  of  constructing  fences 
of  concrete.  As  there  are  very  few  fences  con- 
structed in  this  manner  throughout  the  various 
stockyards  of  the  country,  we  will  have  to  work 
out  something  on  this  order  as  an  experiment 
to  determine  whether  it  is  practicable.  It  would 
be  a  very  simple  matter  to  construct  a  tight 
fence  of  concrete  if  it  were  not  for  the  intense 
heat.  The  fences  have  to  be  6  ft.  high  to  pre- 
vent the  stock  from  interfering  from  one  pen 
to  another.  If  fences  were  constructed  of  solid 
material  6  ft.  high  there  would  be  practically 
no  breeze  entering  the  pen;  it  would  be  bad  on 
the  men  as  well  as  on  the  stock. 

We  would  be  glad  if  you  could  offer  any  sug- 
gestions in  this  line,  or  if  any  engineers  con- 
tributing to  your  paper  would  offer  any.    I  have 


seen  fences  built  of  concrete  paneling,  but  this 
does  not  seem  to  me  very  practicable,  owing  to 
the  cost  of  handling  same.  In  the  Chicago 
stockyards  they  have  been  experimenting  along 
this  line,  but  according  to  my  view  I  think 
there  should  be  a  more  practicable  and  much 
less  expensive  method  of  construction. 
Yours  respectfully, 
ST.  PAUL  UNION  STOCKYARDS  CO., 

E.  L.  Dorsett. 
Chief  Engineer. 
St.   Paul,  Minn.,  March  30,  1911. 


The  Hydraulic  Ram. 

Sirs:  I  write  to  call  attention  to  what  seems 
to  me  a  dangerous  suggestion  in  an  article 
under  the  above  heading  in  your  Journal  of 
March  22,  1911.  The  author  does  not  state 
whetlier  the  type  of  ram  shown  in  Fig.  2,  p.  337, 
has  ever  been  used  or  not.  I  hope  it  will  never 
be  used  with  a  polluted  supply  coming  in  at  A 
under  the  expectation  that  nothing  but  pure 
water  from  I  will  be  delivered  through  valve  C. 
How  many  strokes  could  take  place  before  there 
would  be  an  intermingling  of  polluted  and  pure 
water  in  the  passage  between  B  and  C?  Ac- 
cording to  the  author's  own  statements  there 
would  be  a  reversal  of  flow  in  this  passage  for 
every  complete  stroke  or  pulsation.  What 
would  be  the  position  and  form  of  his  surface  of 
separation  between  the  polluted  and  pure  waters 
at  different  stages  of  the  operation? 

If  the  polluted  water  were  known  to  contain 
typhoid  bacilli  would  the  author  have  the  nerve 
to  recommend  anyone  to  drink  the  water  de- 
livered from  chamber  D? 

Yours  respectfully, 

H.    P.    BOARDMAN, 
Professor  of  Civil  Engineering, 
University  of  Nevada. 

Reno,  Nev.,  March  26,  1911. 


Efficiency   of    Hydraulic    Rams. 

Sirs:  I  should  like  to  secure  information  re- 
garding the  efficiency  of  hydraulic  rams  for  a 
capacity  of  say  10,000  gals,  per  12  hours  with  a 
fall  of  5  to  10  ft.  "SUBSCRIBER." 


Personals. 

Mv.  E.  C.  Crum.  of  the  firm  of  Crura  &  David- 
son, engineers,  Frederick,  Md.,  has  been  ap- 
pointed city  engineer  of  that  city,  Mr,  Crum  is 
engineer  for  the  county.  He  will  also  continue 
his  interest  in  the  firm. 

Mr.  Willard  D.  Lockwood  lias  resigned  as 
chief  engineer  of  the  M.  C.  Madsen  Construction 
Co.  to  organize  the  Lockwood  Engineering  Co. 
This  company  will  do  a  general  engineering  and 
contracting  business,  with  office  at  50  Church 
St.,    New   York  City.  , 

Mr.  H.  Eckhardt,  who  has  been  for  the  past 
four  :>-ears,  chief  engineer  for  C.  Leonardt,  con- 
tractor, has  resigned  and  has  opened  an  office 
at  256  Wilcox  Bldg..  Los  Angeles,  Cal.  He  will 
engage  in  practice  as  a  bridge  and  structural 
engineer   and   contractor. 

Jas.  A.  Green  &  Co.,  Inc.,  with  offices  at  226 
South  LaSalle  St.,  Ciiicago,  and  509  Overland 
Building.  Boise,  Idaho,  announce  that  they  have 
taken  over  the  business  formerly  conducted  by 
Mr.  Jas.  A.  Green.  This  company  will  continue 
in  a  general  engineering  and  construction  line. 
Iiaj-ing  particular  attention  to  irrigation  and 
hydraulic   work. 

Mr.  Will.  B.  Ewing,  consulting  municipal  engi- 
neer, diea  at  his  home  in  Ciiicago  on  April  8,  at 
the  age  of  52  years.  He  was  a  graduate  of 
Cornell  University,  and  a  member  of  the  Amer- 
ican Society  of  Civil  Engineers  and  tl-ie  Western 
Society  of  Engineers.  In  recent  years  he  has 
been  prominently  connected  with  tlie  develop- 
ment of  sewerage  and  water  works  systems  in 
the  middle  west. 

Messrs.  Milo  D.  Burke  and  William  M.  Venable 
have  formed  a  partnership  under  the  name  of 
Burke  &  Venable,  and  will  be  located  at  Room 
706.  Second  National  Bank  Building.  Cincinnati, 
Ohio.  They  will  engage  in  practice  as  consulting 
engineers  in  a  general  line  of  municipal  work 
and  of  work  connected  with  the  development  of 
property  and  public  works,  and  will  give  special 
attention  to  sewage  and  refuse  dispos.al.  hy- 
draulics and   reinforced  concrete  construction. 

Mr.  Horace  G.  Burt,  formerly  president  of  the 
Union  Pacific  R.  R.,  and  at  one  time  chief  engi- 
neer of  the  Chicago  &  Northwestern  Ry.,  has 
been  selected  as  chief  engineer  for  the  investi- 
gation of  the  question  of  electrification  of  steam 
railro.ad  terminals  in  Chicago.  For  the  past  ten 
years  Mr.  Burt  has  engaged  in  a  general  engi- 
neering pi-actice  in  Chicago,  and  has  headed  a 
number  of  extensive  engineering  undertakings. 
He  will  enter  on  his  duties  as  chief  engineer  on 
May  1. 
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The  opru  M-aM.ii   for  con- 
struction   Work    is    now     ;it 
The    Doings     hand,     and     from    now     on 
q£  much  work    will    he    placed 

,1       TIT      ,  under    contract.      The    past 

the  Week.      f^.,,.  ^^^..  j^,,^.^  ^^,^,„  ^,,^  ,^.j. 

ting  of  many  large  con- 
tracts, and  other  large  pieces  of  work  are  now 
hcing  advertised,  or  will  he  advertise<l  in  the 
near  future. 

In  the  line  of  railroad  construction  work  the 
number  of  contracts  let  were  not  up  to  the  av- 
erage of  the  two  previous  weeks.  Several 
large  railroad  construction  jobs,  however,  are 
to  l)e  let  shortly,  and  this  week  shoud  he  a 
.good  one  for  the  railroad  contractor. 

The  principal  railroad  contract  let  recently 
appears  to  he  the  one  secured  hy  H.  S.  Ker- 
haugh.  Inc..  The  Arcade,  Philadelphia,  Pa.  This 
contract  calls  for  the  construction  of  the  dou- 
ble track  tunnel  at  the  sunmiit  of  the  Alle- 
ghany Mountains  near  Sand  Patch  for  the 
I'.altimore  &  Ohio  R.  R.  The  tunnel  will  be 
about  4,(100  ft.  long  and  will  cost  about  $1,250,- 
000.  .\mong  the  other  railroad  construction 
contracts  let  recently  are  the  following:  W.  Z. 
Williams  Co..  Macon.  Ga..  for  improvement 
work  for  the  .Atlantic  Coast  Line  at  .Savannah, 
(ia. :  Boynton,  Church  &  McCo\-,  Spokane. 
Wash.,  for  constructing  a  'il-mile  standard 
.uage  steam  line  from  Springdale,  Wash., 
for  the  Washington  Water  Power  Co., 
and  R.  S.  Talmadge.  Alapaha,  Ga^  for  extend- 
ing the  Ocilla  Southern  Ry.  from  Alapaha  to 
Xashville.  Two  large  contracts  for  bridge 
construction  work  for  railroads  were  also  let. 
One  of  these  contracts  calls  for  constructin,g  a 
l,400-ft.  long  concrete  arch  bridge  over  the 
Delaware  River  at  Yardlev,  Pa.,  for  the  Phila- 
delphia &  Reading  Ry.  F.  M.  Talbot  Co.,  1 
Madison  .A.ve..  New  York  City,  secured  the 
contract.  The  other  contract  calls  for  the 
construction  of  viaducts  in  Louisville,  Ky., 
Grain,ger  &  Co.,  Louisville,  being  awarded  the 
contract  for  the  steel  superstructure,  and  B.  C. 
Milner  &  Sons,  the  contract  for  the  concrete 
substructions. 

Several  large  dredging  contracts  are  now 
being  advertised  by  the  U.  S.  government.  The 
largest  of  these  calls  for  dredging  in  St. 
John's  River  below  Jacksonville,  Fla.,  the  es- 
timated quantity  of  excavation  under  this  con- 
tract being  5,486,200  cu.  yds.  Another  large 
contract  calls  for  dredging  in  the  Patapsco 
River.  Maryland.  The  total  yardage  under 
this  contract  is  2,260,000  cu.  yds. 

It  looks  now  as  though  something  would  be 
doing  shortly  on  the  proposed  water  supply 
tunnel  under  New  York  City,  as  the  Board  of 
Water  Supply  has  again  called  for  bids  for 
portions  of  the  work.  These  contracts  are  be- 
ing advertised,  and  the  bids  will  be  opened 
May  16.  The  tunnel  will  be  constructed  in 
rock. 

Bids  are  now  being  asked  by  the  U.  S.  Gov- 
ernment for  the  construction  of  Lock  and 
Dam  No.  20.  Ohio  River,  near  Belleville,  W. 
V'a.  The  work  includes  constructing  lock, 
guide  walls,  river  wall  power  house,  the  dam 
(including  the  navigable  pass  and  the  bear- 
trap  and  Chanoine  weirs  and  the  abutment; 
and  grading  and  paving  the  esplanade  and 
the  liank  back  of  the  abutment.  The  estimate 
of  quantities  includes:  Cofiferdam.  16-ft., 
4,240  lin.  ft.;  cofferdam,  lO-ft,  1,-500  lin.  ft.; 
common  excavation,  117,300  cu.  yds.;  concrete 
(solid  construction),  .57,800  cu.  yds.;  concrete 
(arched-void  construction)  (alternative  bid), 
54,300  cu.  yds. 

The  construction  work  on  two  large  irriga- 
tion projects  in  California  will  shortly  be  open 


rushed  and  orders  are  said  to  h.avc  been  issued 
to  begin  construction  work  as  soon  as  possi- 
ble. 


to  Ijids.  I'!arl\  ni  .\la\  l)ids  will  br  called 
for  for  about  jl.noo.iioir  w.irlh  of  work  on  the 
irrigation    system    of    the    South    S.'in    Jo;iqnin 

Irrigation  District,  near  Stockton.  Calif.      It  is  

probable  that  the  Oakdale  Irrigation  District  Some  idea  of  the  niagni- 
adjoining  will  call  for  bids  i.n  :iboui  the  same  tude  of  the  highwav  work 
amount  of  conslructinn  \\,,rk  :il  alioul  the  Road  Work  accomplished  last  year  is 
same  time.  .  given  in  a  compilation  from 
One  of  the  largest  governnunt  contracts  m  igio.  state  highway  reports  made 
let  in  Cuba  for  some  vears  has  been  awarded  ='*  Albany,  N.  Y.  Accord- 
to  Champion  &  Pascual,  P.  O.  Box  84,  Ha-  "iS  t"  the  compilation  a 
vana,  Cuba.  This  contract  calls  for  building  t"ta'  "f  $3-J,725,000  was  spent  m  1!)10  by  25 
the  Roque  canal  in  Matanzas  province  The  states  for  road  unprovemenl  work.  Ihe  state 
amount  of  the  contract,  according  to  the  en-  'J^  New  York  spent  about  $8,000,000  and  plans 
ginecr's  estimate,  will  be  about  $l,5O0,noo.  to  expend  $9  000,000  this  year.  New  Jersey 
\Vork  on  the  project  will  commence  at  once  ''"''t  '"oads  at  a  cost  of  more  than  $825,000  and 
and  will  require  about  21/2  years  to  complete.  I'a'l  work  amounting  to  about  $f!20.000  under 
The  proposed  canal  is  to  be  52  kilometers  in  contract  at  the  end  of  the  year.  Pennsylvania 
length,  and  from  95  to  210  ft.  in  width.  Its  spent  considerably  more  than  $1,000,000  on 
purpose  is  to  relieve  the  thousands  of  acres  foads.  with  contracts  amounting  to  $700,000 
of  sugar  and  fruit  lands  from  being  flooded  "ot  completed.  California  besides  completing 
each  year  during  the  rainv  season  which  three  out  of  seven  state  roads  voted  a  bond 
causes  the  streams  to  overrfow  tlic  lowlands  i^^sue  of  $18,000,000  for  a  state  highway  sys- 
iiiHicting  heavy  losses  to  the  pl.uiters,  tem.    Ohio  had  construction  and  repair  bills  of 

J nearly  $-500,000,  with  work  as?grcgating  $620,- 

uoo  still  to  be  finished.    The  total  expenditures 

The  New  York,  New  lla-  of  other  states  were  as  follows: 

ven     &     Hartford    and    the       .\iizona  ..  $     2011 OOO 

The  Situation    ' jrand  Trunk  Ry..  as  every-  i •cimac'lci  ".'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.['.'.'.'.'.'.     \.:m.00i) 

:„  bodv       in       New       England       Connecticut    '■'^!;"'"?" 

in  .       -  .''  l)i-lavvire     :01.nnu 

WpwFno-lanrl    knows,   arc    not    exactly   on       cieoviiU,        :;.iion.(i(in 

l\ew  tLngland.  fnendly  terms.     As  a  result       Kansu.s     COO.OOO 

of   this   disagreement   a   sit-       Maine    420,000 

nation  has  arisen  which  is  eminently  satisfac-  Ma.Si^husetVs' '!;.' i'!.' ^l.' !.'!!!  .'.'i  ^  ^■.' ^ !      'o.5o!ooo 

tory   to   contractors.      The    ill    feeling   between       Kl'imie.sota     .~..... SO, OOO 

the  two  roads  became  acute  when  the  Grand       Missduri    ':nn'Sn?, 

Trunk  decided  to  invade  the  New  York,  New  ^^ „  "Yamuna'';  .■:;::.■:::;:::::::::;:;    'oo.'ooo 

Haven  &-  Hartford's  territory  by  the  construe-       rtiuiiJe    Island _  lOO.OOU 

tion  of  a  line  from  Palmer,   ]\Iass..  to  Provi-       'IV.xas   ''i-jr'ooft 

deuce,    R.    I.      To    reach    Palmer    the    Grand       Vermont 2.3ii]00O 

Trunk,    through    its    leased    line,    the    Central       Virginia   .[y.l...l......... s.-jO.OOO 

Vermont,  runs  over  the  tracks  of  the  Boston       Waslungion 1  i^^n'ooo 

&  Maine  R.  R.,  a  subsidiary  company  of  the  lyfsLi-i'sin^^"^^''.'.'.'.'.'.'.'.'.'.'-'-'-'-'- ■'■'■'■'■  ■'■'■'■'■'■     ^[ooolooo 

New    York.    New    Haven    &    Hartford,    from  

Windsor.   Vt.,  to   Brattleboro,   Vt.,  a  distance  Total     $24,002,000 

of   some  50   miles.     From   the  latter   place  to  

South  Vernon,  Vt..  some  12  miles,  the  Central  Wynne.   .-\rk,,   has   had   a 

Vermont    has    its    own    tracks,    which    extend  road  working  day.  and  as  a 

through  to   Palmer  and   New   London.      Now  n  Miles  of        result   seven   miles   of    road 

the  main  line  of  the  New  York,  New  Haven  &  Road  in           were     constructed     between 

Hartford  from  New  York  to  the  Wliite  Moun-  _                  sunrise    and    sunset.      Over 

tains    runs   over   the   Central   Vermont   tracks  .           ^   JJay.            joqo  men  were  engaged  in 

from  South  Vernon  to  Brattleboro  and   from  the    work.      The    road    was 

Windsor  to   White   River  Junction,    10   or    12  divided   into    10   sections,   each   section   having 

miles.     Following   the   disagreement   the   New  its    foreman    and    the    necessary     men.     tools, 

York,  New  Haven  &  Hartford  refused  to  any  teams,   etc.,   assigned   to   it.     The   road,   seven 

longer  grant  the  Grand  Trunk  running  rights  miles    in    length,    began    at    the    outskirts    of 

over  its  tracks  between  the  above   mentioned  Wynne,    and    the    first    four    miles    extended 

points.     The  Grand  Trunk  retaliated  in  kind,  through  hilly  country,  requiring  a  considerable 

and    as    a    consequence    some     $5,000,000     or  amount  of  cuts  and  fills.     On  this  section  most 

$6,000,000  will  be  spent  in  the  construction  of  of   the   work   was   done   with   plows,   scrapers 

new  short  lines   in  southern   New'  Hampshire  and  graders.    The  last  three  miles  of  the  road 

and    Vermont.      The    Grand   Trunk    will    con-  was  through  bottom  lands,  where  trees  had  to 

struct  a  new  line  from  Windsor  to  Brattlebor'i  be  cut,  ditches  filled  and  bushes  removed.     In 

and  has  already  taken  bids  on  the  first  section.  connection  with  the  road  a  05  ft.  timber  bridge 

extending  from  Windsor  to  Bellows  Falls,  Vt.,  was  constructed,  and  work  on  this  was  practi- 

some  26  miles.     The  New  York,  New   Haven  cally  completed  in  the  one  day.     Possilily  this 

&'  Hartford  in  order  to  avoid  using  the  Grand  r,,ad  work  was  more  spectacular  than  perma- 

Trunk  tracks  will  build  a  line  from  Hinsdale,  nent,  but  anyway  it  shows  what  can  be  accom- 

N.   H.,  to  Brattleboro.  and  continuing  on   the  plished  by  united  effort  and  concerted  action. 

New  Hampshire  side  of  the  Connecticut  River  

to  some  point  in  either  the  towns  of  Walpole  The     enforcement     of     a 

or  Westmoreland,  N.  H.     It  is  estimated  that  policy  of  regulation  and  in- 

the   first   section,   Hinsdale   to   Brattleboro,    10  Transportation  spection  in  connection   with 

miles,   will    cost   $1,700,000.     It   is   understood  ^^                the    transport;ilion     of    ex- 

that  work  on  this  section  may  be  started  this  ,      .              plosives  has  brought  marked 

month.     The  New  York,  New  Haven  &•  Hart-  Explosives,      results,      .\ccording    to    the 

ford  will  also  build  a  new  line  from  Windsor.  recently    issued     report    of 

Vt.,    to    West    Lebanon,    N.    H.,    thus    getting  the  V.  S.  bureau  for  the  'transport;ition  of  ex- 

away    from    using    the    Grand    Trunk    tracks  jdosives  and  other  dangerous  articles  only  one 

from  the  former  place  to  White  River  June-  jierson    was    killed    in    1010    by    explosives    in 

tion.    Vt.      Surveys    for    the    line    are    being  transit.     In  1907.  the  year  the  bureau  was  es- 
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tablished  to  enforce  the  rules  of  the  interstate 
commerce  commission  and  the  American  Rail- 
way Association,  52  persons  were  killctl  by  ex- 
plosions in  transit.  In  li'OS  the  number  was 
reduced  to  Jti  and  in  lOOO  to  0.  The  member- 
ship of  the  bureau  now  includes  lP-1  railways. 


1 1  steamship  lines  and  2  express  companies. 
The  total  number  of  inspections  made  during 
the  year  1!)10  was  IS.til;),  made  up  of  l.").80t) 
inspections  of  stations.  315  of  factories,  1,528 
of  magazines,  1311  of  steamship  piers  and  647 
of  cars  in  transit.     The  most  signilicanl  item 


in  the  statistical  table,  that  showing  the  total 
number  of  boxes  of  high  explosives  con- 
demned as  unsafe  for  transportation,  remains 
large  10.902  in  1010,  as  compared  with  10,02!> 
in  tlie  previous  year.  .'\lso  1,291  kegs  of  black 
powder  were  condemned ;  1,4C8  in  1909. 


RAILWAYS.     STEAM     AND      ELECTRIC 


Arizona. 

Surveying  crew  running  lines  in  the  vicinity 
of  Pantano.  .Ari/.,  for  the  El  Paso  &  South- 
western Ry.  has  completed  its  work  and  is 
about  to  start  work  locating  a  line  east  from 
Tucson   to   Mescal. 

Arkansas. 

The  Missouri  Pacific  Ry..  H.  F.  Mitchell, 
Engineer  of  Construction,  St.  Louis,  Mo.,  is 
reported  to  be  planning  to  have  work  started 
on  a  line  from  VVomble  to  Greenwood,  thus 
making  a  direct  route  by  the  way  of  Camden 
to  Alexandria  and  to  New  Orleans. 

J.  A.  Perdue  &  Co.,  Pine  Bluff.  Ark.,  has 
been  awarded  a  contract  by  the  Tombigbce 
Valley  R.  R..  for  10  miles.  This  work  is  in 
addition  to  the  20  miles  already  awarded  Per- 
due &  Co.  There  is  about  5  miles  of  fine  sta- 
tion work  in  the  new  contract.  Butler,  Ala., 
is  Perdue  &  Co.'s  camp  address. 

It  is  rumored  in  Fort  Smith,  .Ark.,  that  the 
Kansas  City  Southern  is  soon  to  make 
changes  in  its  system  in  Benton  county.  Re- 
ports say  that  the  Kansas  City  Southern  plans 
a  north  and  south  road  through  Benton  coun- 
ty, with  Joplin  as  the  northern  terminal.  It 
is  also  believed  by  some  that  it  intends  using 
the  Kansas  City  &  Memphis  road  to  reach 
some  of  the  towns  in  that  county. 

California. 

The  Central  California  Traction  Co.,  San 
Francisco,  is  to  extend  its  road  from  Lodi  to 
Woodbridge,  a  distance  of  1%  miles.  The  ex- 
tension is  to  be  completed  in  time  to  handle 
the  grape  crop. 

The  Southern  Pacific  Co.  has  made  formal 
application  to  the  city  council  of  Oakland  for 
permission  to  electricize  its  steam  lines  stretch- 
ing east  and  north  from  the  terminus  at  the 
Oakland  pier  to  the  city  boundary  lines. 

.A.  hearing  was  held  April  2-t  by  the  city 
council  of  Oakland  on  the  application  of  the 
Oakland,  .Antioch  &  Eastern  Ry.  Co.  for  a 
franchise  along  Shafter  .Ave.  from  Rockridge 
to  40th  St.  The  franchise  will  connect  the 
Oakland  and  .Antioch  line  with  the  Key  Route 
at  40th   St.  and  Shafter  Ave. 

Officials  of  the  Mil!  Valley  &  Mt.  Tamal- 
pais  Scenic  Ry.,  mentioned  in  our  last  issue, 
have  approved  plans  for  the  immediate  con- 
struction of  two  important  extensions,  a  direct 
line  from  Mill  Valley  to  Dipsea  and  Bolinas 
on  the  Pacific  Ocean  at  an  ultimate  cost  of 
about  $1,000,000.  George  M.  Dodge.  San  Raf- 
ael, Cal.,  is  Chief  Engineer. 

The  Santa  Fe  System  plans  on  the  following 
minor  improvements  in  California  for  the  near 
future :  Constructing  an  extension  to  siding 
at  Riverside,  estimated  cost  $4,500;  additional 
track  construction  at  Oakland ;  additional 
trackage  at  Reedley.  estimated  cost  $13,000, 
and  an  extension  to  house  tracks  at  Daggett 
costing  $(3,80(1.  The  Santa  Fe  System  plans 
on  constructing,  an  addition  to  its  shops  at 
San  Bernardino,  Cal..  to  cost  $11,000.  R.  J. 
.Arey,  Los  Angeles,  is  Engineer  Santa  Fe  Coast 
Lines. 

The  Xevada-California-Oregon  Ry..  the 
present  terminus  of  which  is  at  .Alturas.  Mo- 
doc County,  Cal.,  is,  accordin,g  to  advices  from 
Lakeview.  Ore.,  to  he  extended  on  the  east 
side  of  Goose  Lake  to  that  city  this  summer. 
The  line  is  graded  two  miles  north  of  Alturas 
and  to  within  a  few  miles  of  Davis  Creek, 
where  a  station  and  townsite  will  be  located. 
G.  S.  Oliver,  Reno,  Nev..  is  chief  engineer. 

It  is  reported  in  Escondido.  Cal.,  that  the 
Arnstead  Ry.  proposing  the  construction  of  a 
line  between   San  Bernardino  and  San  Diego, 


via  Escondido,  Cal.,  is  being  backed  by  the 
Nevada-California-Oregon.  G.  D.  .Armstead, 
the  promoter,  is  devoting  most  of  his  time 
to  the  investigation  of  provisional  routes, 
having-  had  surveyors  in  the  Moosa  canyon 
section  within  the  past  few  weeks.  It  is  re- 
ported that  a  feasible  way  into  Escondido 
from  the  San  Luis  Rey  River  has  been  found 
by  the  way  of  (iopher  canyon  and  Twin  Oaks. 

The  Southern  Pacific  Rj-.,  according  to 
advices  from  Santa  Barbara,  Cal.,  is  planning 
tlie  improvement  of  its  roadbed  at  the  base  of 
Ortega  Hill  this  summer.  Tlie  project  in- 
cludes the  widening  of  the  road  bed. 

Information  received  from  Folsoni,  in  .Sac- 
ramento County,  Cal.,  states  that  the  presence 
of  surveyors  on  the  Levi  Darrington  ranch 
near  Negro  Hill  gives  rise  .to  the  report  that 
preparations  are  being  made  for  the  construc- 
tion  of  a  railroad   in   that  vicinity. 

.At  a  recent  meeting  of  the  city  council  of 
VVatsonville,  Cal.,  the  Southern  Pacific  Ry. 
was  granted  tlic  right  to  lay  three  tracks  on 
Walker  St.,  for  a  period  of  50  years. 

Colorado. 

The  Santa  Fe  System  has  plans  for  sinking  a 
deep  well  at  Sedalia,  Colo.,  at  a  cost  of  $5,n00. 

The  Santa  Fe  System  has  appropriated  $5,700 
to  cover  cost  of  constructing  an  additional 
well,  pump  house  and  derrick  at  Lamar,  Colo., 
and  $5,500  to  cover  cost  of  sinking  a  deep  well 
at  Rocky  Ford,  Colo.  D.  E.  Helverson,  Pueb- 
lo, Colo.,  is  Division  Engineer. 

Steps  are  being  taken  for  the  formation  of 
a  co-operative  concern  to  build  a  railroad 
from  Austin  to  Cedaredge,  Colo.,  directly 
north  via  Eckert,  the  route  following  along 
Surface  Creek  Mesa.  The  projected  length 
is  12  miles.  One  preliminary  survey  has  been 
made  and  about  $11,000  has  been  raised  for 
construction  purposes.  The  project  is  still  in 
an  indeterminate  state  and  the  president  and 
chief  engineer  have  not  be  selected.  John 
R.   Charlesworth,  Delta,  Colo.,  is  interested. 

It  is  reported  that  the  Denver  &  Rio  Grande 
R.  R.  has  plans  under  consideration  for  the 
shortening  of  the  road  between  Denver  and 
Salt  Lake,  a  distance  of  160  miles.  It  is  to 
be  accomplished  by  the  construction  of  a  link 
between  Dotsero  station  on  the  Rio  Grande 
and  some  point  on  the  Moffat  line,  which  will 
send  Rio  Grande  traffic  from  the  west  into 
Denver  over  the  Moffat  line  from  Dotsero. 
The  link  will  also  shorten  the  distance  be- 
tween Salt  Lake  and  Denver  via  the  Rio 
Grande  and  the  Moft'at  roads  about  the  dis- 
tance that   Rio   Grande  interests  are  claiming 

.A  meetin.g  of  the  stockholders  of  the  Den- 
ver. Laramie  &  Northwestern  Ry.  Co..  the 
original  concern  and  the  Denver,  Laramie  & 
Northwestern  R.  R.  will  be  held  May  10  at 
Laramie.  Wyo.  The  road  is  now  operated 
from  Denver  to  Greeley  and  is  being  graded 
to  Fish  Creek  canyon,  on  its  way  to  the  Lara- 
mie valley.  It  is  the  intention  of  the  com- 
pany to  extend  the  road  to  the  coal  fields  at 
Elk  mountain  and  ultimately  to  Seattle  and 
the   Pacific   coast. 

The  Laramie,  Hahn's  Peak  &  Pacific  R.  R. 
will  complete  its  line  to  Coalmont,  Jackson 
County,  Colo.,  by  November  1.  according  to 
advices  from  Laramie,  Wyo. 

Engineers  are  in  the  field  looking  over  the 
proposed  route  of  the  freight  belt  line  around 
Pueblo,  Colo.,  to  reduce  the  haulage  of  frei.ght 
trains  across  LTnion  .Ave.  and  through  the 
business   section   of  the  city. 

One  section  of  the  grade  of  the  Cheyenne- 
Wellington  branch  of  the  Colorado  &  South- 
ern Ry.,  according  to  advices  from  Cheyenne, 


Wyo.,  has  been  completed  and  contractors  are 
rushing  work  on  the  remainder  of  the  work. 
Right-of-way  agent  announces  the  line  will 
undoubtedly  be  completed  l)y  July  1st,  the  time 
limit  granted  by  Cheyenne  when  it  gave  the 
right  to  cross  the  streets  of  the  city  with  the 
Wellington  and  Cheyenne  &  Northern  lines. 
The  most  difficult  piece  of  construction  on 
the  entire  line  is  entering  Cheyenne.  Just 
west  of  the  city  where  the  road  crosses  the 
Union  Pacific  a  fill  60  feet  high  is  being 
thrown  up,  and  a  cement  and  steel  bridge  will 
span    Crow   creek. 

It  has  been  intimated  in  Salt  Lake  City, 
Utah,  that  the  Colorado  Midland  Ry.  is  con- 
sidering the  construction  of  its  line  from  the 
present  western  terminus  at  Grand  Junction, 
Colo.,  on  to  Salt  Lake.  Nothing  definite, 
however,  has  been  obtained  in  regard  to  the 
proposition.  _  F.  F.  Mallon,  Colorado  City, 
Colo.,  is  chief  engineer  of  the  C.  M.  Ry. 

Florida. 

The  Jacksonville  Traction  Co.,  Jacksonville. 
Fla.,  has  acquired  the  railroad  constructed  by 
the  Ortega  Co.  and  extended  from  the  termi- 
nus of  the  tracks  of  the  Jacksonville  Electric 
Co.,  Jacksonville,  on  St.  Johns  Ave.,  to  Orte- 
ga, a  distance  of  3vi  miles. 

Georgia. 

®The  W.  Z.  Williams  Co.,  Macon,  Ga.,  has 
been  awarded  the  contract  for  the  concrete 
substructure  for  the  new  bridge  to  be  built 
over  the  Okmulgee  River  at  Macon  for  the 
Macon,  Dublin  &  Savannah  R:  R. 

®The  Atlantic  Coast  Line  has  awarded  con- 
tracts for  the  greater  part  of  its  proposed  im- 
provements at  Savannah  to  the  W.  Z.  Williams 
Co.,  Macon,  Ga.  It  is  stated  that  these  im- 
provements will  cost  about  $200,000  and  will 
include  a  round  house,  turntable  and  offices. 

®The  contract  for  extending  the  Ocilla 
Southern  Ry.  from  .Alapaha  to  Nashville,  men- 
tioned in  our  last  issue,  was  let  to  R.  S.  Tal- 
madge.  Alapaha,  Ga.,  and  he  has  a  large  force 
at  work  along  the  right-of-way.  Rail  sufficient 
to  connect  Alapaha  and  Nashville  has  been 
ordered  and  will  arrive  in  time  to  insure  the 
early  completion  of  the  extension. 

Stockholders  of  the  .Atlantic,  Waycross  &• 
Northern  R.  R.  Co.  have  voted  an  issue  of 
bonds  in  the  sum  of  $4,800,000  and  stock  to 
the  amount  of  $1,500,000  to  build  and  equip 
the  line  projected  from  St.  JMarys.  on  tlie  At- 
lantic, through  Nichols,  Broxton  and  .Abbe- 
\ille,  to  either  Perry  or  Fort  Valley,  thence  to 
-Atlanta.  Surveys  for  this  line  were  reported 
under  way  in  February.  Offices  have  been 
opened  in  Waycross.  D.  G.  Zeigler,  Rocky 
Ford,  Ga.,  is  Engineer. 

The  Byrd-Matthews  Investment  Co.,  recent- 
ly incorporated  with  a  capital  stock  of  $2,000.- 
000,  will  open  up  36,000  acres  of  white  oak, 
yellow  poplar  and  white  pine  in  White,  L'nion, 
Townes  and  Lumpkin  counties,  Ga.,  and  will 
build  a  railroad  from  Gainesville.  Ga.,  40  miles 
long  to  this  timber.  .A.  R.  Byrd,  Jr..  St. 
Louis.  Mo.,  is  secretary  of  the  Byrd-Matthews 
Investment  Co. 

Surveys  have  been  started  for  the  perma- 
nent route  of  the  proposed  extension  of  the 
Valdosta,  Moultrie  &  Western  R.  R.  from 
Moultrie  to  Fort  Gaines.  The  road  from 
Moultrie  to  the  Chattahoochee  River  will  be 
about  100  miles  long.  Gordon  Tillman.  Val- 
dosta, Ga.,  is  Chief  Engineer. 

Illinois. 

The  Chicago,  Milwaukee  S:  Si.  Paul  Ry.  is 
reported  to  have  contracted   with  the  Illinois 


indicates  work  now  open  for  bids.      9  indicates  a  contract  let  recently. 
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Steel  Co.   for  lOU.Ouu  tons  of  heavy   rails  for 
mil  delivery. 

Citizens'  committee  from  Levvistown  lias 
I)een  in  conference  with  the  directors  of  the 
Illinois  Central  Electric  Ry.  Co.,  Canton,  111., 
in  an  effort  to  secure  an  extension  from  St. 
David  to  Levvistown,  a  distance  of  10  miles. 

The  Rock  Island  Southern  Ry.,  J.  W.  Walsh, 
Secretary,  Davenport,  la.,  is  to  have  work 
started  as  soon  as  weather  conditions  will 
permit  on  the  construction  of  a  stub  line  from 
its  main  line  to  Alexis. 

It  is  reported  in  Lewistoii,  III.,  that  the 
Chicago,  Burlington  &  Quincy  Ry.  is  serious- 
ly considering  the  construction  of  a  branch 
line  from  Sepo  through  Isagel  and  Kerton 
townships  to  connect  with  its  St.  Louis 
line  at  Browning,  Schuyler  county.  Crossing 
Spoon  river  near  Sepo  the  proposed  track 
would  be  for  a  considerable  distance  on  the 
cmbankiuents  already  erected  in  the  Isabel 
drainage  districts,  thence  south  and  west- 
erly, the  entire  line  being  practically  on  a 
level  to  Browning.  The  proposed  branch 
road  w-ould  traverse  a  fine  farming  section  in 
Illinois   and  coal   fields  . 

The  street  railway  company  at  Springfield 
has  had  work  started  on  the  double  tracking 
of  Spring  St.  from  Monroe  to  Cedar  Sts. 
This  work  when  completed  will  cost  the  rail- 
wa\-  company  about  $60,000,  and  will  be  com- 
pleted within  the  ne.xt  three  months.  The 
contract  for  the  grading  and  paving  of  the 
street,  which  is  being  done  at  the  same  time 
by  the  city,  is  in  charge  of  John  E.  Bretz,  who 
in  addition  to  his  contract  with  the  city  for 
the  paving,  has  been  employed  by  the  railway 
company  to  do  its  grading.  All  material  nec- 
essary  for  the  work  is  on  hand, 

Indiana. 

The  Evansville  Rys.  Co.,  Evansvillc,  is  to 
Iiave  work  started  shortly  on  a  %-mile  exten- 
sion at  Evansville  to  the  Locust  Hill  ceme- 
tery. 

The  Lake  Shore  &  Michigan  Southern  Ry. 
has  submitted  to  the  city  officials  of  Ligonier 
blue  prints  of  the  proposed  subway  luiiler 
company's  tracks  at  Market  St.,  and  also  for 
movin.g  the  station  further  west  and  providing 
better  and  larger  acconimod.-iiions  and 
grounds. 

The  Vincennes  North  S:  South  Traction  Co., 
of  Vincennes,  Ind.,  has  been  chartered  with  a 
capital  stock  of  $100,000.  and  proposes  to  con- 
struct and  operate  interurban  lines.  The  di- 
rectors are  E.  D.  Logsdon.  B.  M.  Willoughbv 
and  J.  M.   House. 

The  Board  of  Public  Works  of  Indianapolis 
has  continued  the  formal  hearing  on  the  pro- 
posed track  elevation  in  that  city  until  Aug.  _. 

Surveys  are  under  way  for  a  railway  fro?n  a 
new  town  on  the  Kentucky  side  of  the  Ohio 
River  opposite  Evansville,  Ind.,  to  Henderson, 
Ky.  It  is  the  purpose  of  the  promoters  to 
eventually  e.xtend  the  line  down  through  Cen- 
tral Kentucky,  probably  as  far  south  as  Hop- 
kinsville,  Ky.  J.  A.  Brown,  Evansville,  Ind., 
is  interested. 

Iowa. 

The  Commercial  Club  of  Fort  Dodge  is  ad- 
vocating the  construction  of  an  interurban 
line    from   that   city   to   Gilmore   City. 

The  Albia  Interurban  Ry.  Co.,  Albia,  !a., 
has  secured  the  right  of  way  for  an  extension 
to  Buxton  and  it  is  believed  that  construction 

,         work  will  be  started  as  soon  as  weather  con- 

I         ditions  permit. 

I  It  is  believed  in  some  quarters  that  the  Chi- 

I  cago.  Rock  Island  &  Pacific  R.  R.  will  start 
work  this  spring  on  building  a  second  track 
from  Iowa  City  to  Des  Moines.  The  prom- 
ise of  abundant  crops,  now  indicated,  makes 
it  rather  necessary  for  the  company  to  en- 
large its  facilities  for  handling  a  largely  in- 
creased volume  of  both  freight  and  passenger 
business  during  the  fall  and  winter  months. 
Construction  of  a  second  track  will  not  be  a 
difficult  feat,  as  the  company,  years  ago,  anti- 
cipating the  future,  in  reconstructing  the  sin- 
gle track  from  Iowa  City  westward,  extended 
all  its  culverts  and  bridges  to  a  width  to 
accommodate  two  tracks.  During  the  last 
three  or  four  years  the  company  also  lias  put 


in  many  siding  tr.icks  in  expectation  of  utiliz- 
ing them  ultimately  as  parts  of  a  second  track. 

Work  of  grading  the  Quincy  branch  of  the 
Chicago,  Burlington  &  (Juincy  Ry.  has  been 
resumed,  according  Id  rciiorts  from  Burling- 
ton, la.,  and  the  necessary  sand  is  Iieing  ob- 
tained at   Gbadstonc. 

Consulting  engineers  .-md  representatives  of 
an  eastern  bondin.g  company  in  company  with 
the  president  of  tin-  Iowa  &  Omaha  Short 
Line  Ry.  are  going  o\er  the  road  in  view  of 
extending  the  line  to  Des  Moines,  la.  The 
line,  now  about  cimipleted  to  Treynor,  has 
been  gone  over  and  the  proliable  cost  of  the 
line  to  Des  Moines  via  Oakland,  .\tlantic  and 
(juthrie  Center  has  been  estunated. 

Kansas. 

The  Metropolitan  Street  Ry.  Co.,  E.  Butts, 
Engineer,  150U  Grand  .\ve.,  Kansas  City,  Mo., 
is  to  have  work  started  shortly  on  extensions 
at  Kansas  City,  Kan.  Material  has  been  or- 
dered for  these  extensions. 

The  Santa  Fe  System  plans  on  the  following 
improvements  in  Kansas  for  the  near  future: 
Extension  of  passing  track  at  Bclpre ;  erecting 
a  water  tank  and  crane  at  Molinc,  estimated 
cost  $-4,000;  constructing  additional  water  fa- 
cilities at  Florence,  estimated  cost  $'!,70U;  pur- 
chasing a  120-ton  wrecking  derrick  to  lie  sta- 
tioned at  Newton,  estimated  cost  $15,0(11.1;  con- 
structing a  new  passing  track  at  Earned,  esti- 
mated cost  $2,400,  and  constructing  a  new  res- 
ervoir at  .A.ttica  for  which  $(i,100  has  been  ap- 
propriated. J.  yi.  Meade,  Topeka.  K.an.,  is 
Engineer  Eastern  Lines  Santa  Fe  System. 

The  Santa  Fe  System  has  appropriated 
$45,000  to  cover  the  cost  of  widening  emliank- 
ments  preparatory  to  ballasting  track  lietwecn 
mile  posts  888  and  1124  on  the  Valley  Dixision. 

Kentucky. 

The  Levisa  River  R.  R.  Co.,  recently  in- 
corporated, as  noted  in  our  last  issue,  will 
probably  let  contracts  in  the  near  future  for 
its  proposed  railroad  in  Pike  County.  The 
line  will  be  built  from  a  connection  with  the 
Chesapeake  &  Ohio  Ry.,  and  will  run  up  the 
Levisa  River  fork  to  Grundy  in  Buchanan 
County,  Va.  This  is  understood  to  be  a  Chesa- 
peake &  Ohio  Ry.  project.  H.  Pierce,  Rich- 
mond, Va.,  is  Chief  Engineer  of  Construction 
of  the  Chesapeake  &  Ohio. 

The  Chicago,  Memphis  &•  Gulf  R.  K.,  S.  G. 
Latta,  President,  Dyersburg,  Tenn.,  has  filed 
amended  articles  of  incorporation  providing 
for  an  extension  from  Hickman,  through  Ful- 
ton, Hickman,  Carlisle.  Ballard  ami  Mc- 
Cracken  counties,  to  Paducab,  Ky,  The  new- 
railroad  will  open  that  section  of  Kentucky 
along  the  Mississippi  River  that  has  been  long 
in  need  of  a  railroad  line,  and  will  give  Pa- 
ducab direct  connection  with  Memphis  by  a 
shorter  route  than  is  provided  by  any  of  the 
other  railroads  running  out  of  that  city.  It 
will  be  a  connecting  link  between  Chicago.  .St. 
I,ouis  and  Memphis,  and  will  develop  an  en- 
tirely new  territory.  As  noted  in  our  last  is- 
sue, surveyors  are  now  engaged  in  locatin.g  the 
route.  The  extension  from  the  state  line  to 
Hickman  will  be  completed  in  a  short  time  and 
trains  will  be  running  into  Hickman  over  this 
new  road  in  May. 

It  is  reported  that  the  Illinois  Central  R.  R. 
will  build  its  contemplated  cut  off  from  May- 
field   to   Gilbertsville   this  year. 

Maryland. 

The  Hagerstown  &  Clearspring  Ky.  I'd.  has 
completed  surveys  and  has  secured  the  cajii- 
tal  for  the  construction  of  its  projected  12- 
niile  electric  railway  alon.g  the  nld  .\',ilional 
Pike  from  Hagerstown  to  Clearspring,  Md. 
Construction  contracts  are  to  be  awarded  this 
month,  the  Burton  Constructii>ii  Co.,  Rich- 
mond, Va.,  being  the  probable  contr.actor. 
L.  N.  Downs,  IIa.gerstowii,  Md.,  is  President, 
and  J.  B.  Ferguson  €<<..  IIagei>town,  Md., 
are  the  Engineers. 

Massachusetts. 

The  Committee  on  Rules  of  the  .State  Legis- 
lature has  voted  to  admit  the  bill  to  authorize 
the  Berkshire  Street  Ry.  Co.,  Pittsficid,  to 
purchase    the    rights    and     franchises      of     the 


Springlield  .Street  Ry.  Co.,  which  involves  the 
building  of  several  trolley  extensions  by  the 
New  York,  New  Haven  &  Hartford  R.  R.,  the 
owners  of  the  Berkshire  Co. 

Michigan. 

Official  announcement  has  been  made  of  the 
taking  over  of  the  Manistiqtie  &  Northern  R. 
R.  by  the  .-Vun  .\rbor  R.  R.  The  Manistique 
&  Northern  R.  R.  operates  about  45  miles  of 
line  in  the  upper  peninsula  of  Michigan.  It  is 
believed  that  the  Manistique  &  Northern  will 
be  connected  at  once  with  the  Cleveland  Cliffs 
Iron  Company's  railroad  .system.  This  can  be 
done  by  the  construction  of  a  two-mile  exten- 
sion. 

.According  to  a  recent  announcement  re- 
ported to  have  been  made  by  officials  of  the 
Pere  Marquette,  an  expenditure  of  $.30,000  is 
planned  for  the  new  round  house  at  Port 
Huron,  Mich. 

.A.S  a  result  of  a  recent  trip  of  the  Pere 
Marquette  Ry.  officials  over  the  system  it  has 
been  decided,  according  to  reports  from 
Flint,  Mich.,  to  double  track  the  line  which 
passes  through  that  city.  The  double  tracks 
will  e.xtend  from  the  Fenton  road,  south  of 
the  city,  to  a  point  a  mile  and  a  half  north 
of  Hamilton  St.  The  entire  distance  is  about 
four  and  a  half  miles.  Because  of  the  exten- 
sive freight  business  which  is  being  carried 
nil  in  Flint  at  the  present  time  it  is  stated 
that  the  double  tracks  were  considered  abso- 
lutely necessary.  Work  on  a  roundhouse  at 
the  north  end  yards  is  to  be  started  in  a 
short  time.  .\  water  tank  and  a  large  coal 
dock  are  also  to  be  built.  V.  E.  Duncan.  De- 
troit. Mich.,  is  assistant  chief  engineer  of 
the   system. 

Minnesota. 

The  Granite  City  Ry.  Co.,  (electric)  St. 
Cloud,  Minn.,  is  to  construct  a  7  mile  exten- 
sion to  its  Waite  Park  car  line  at  St.  Cloud. 
The  franchise  for  the  extension  has  been  se- 
cured and  work  will  be  started  shortly. 

It  is  believed  in  Fergus  Falls,  Minn.,  that 
the  .Northern  Pacific  Ry.  will  soon  complete 
the  construction  of  the  Fergus  Falls  division 
to  Miles  City,  Mont.  The  Fergus  Falls  di- 
vision leaves  the  main  line  at  Wadena,  and 
runs  due  west  to  Oakes,  S.  D.,  passing 
through  Helming,  Fergus  Falls,  Breckenridge, 
Walipeton  and  several  other  villages.  From 
Oakes,  the  line  curves  a  little  to  the  north- 
ward, and  eventually  reaches  Edgerly,  N.  D. 
The  annual  reports  issued  by  the  company 
have  shown  that  the  line  was  projected  to 
.Miles  City,  where  it  will  again  connect  with 
the  main  line,  and  the  company  has  been 
gradually  working  toward  this  end  for  some 
time.  There  is  a  gap  between  Edgerly,  N.  D.. 
and  Cannon  Ball,  N.  D.,  but  from  Cannon 
Ball  the  company  has  completed  its  line  to 
Mott.  N.  D..  and  recently  opened  that  line  to 
service.  It  has  laid  heavy  steel  on  this  line. 
There  is  another  gap  from  Mott  to  Miles 
City,  but  some  work  has  been  done  toward 
filling  in  both  these  gaps,  some  grading  being 
completed  both  west  of  Edgerly  and  west  of 
Mott. 

.According  to  a  statement  reported  to  have 
been  made  at  Missoula,  Mont.,  by  John  R. 
Toole,  president  of  the  Big  Blackfoot  Ry.  Co., 
work  will  be  started  shortly  on  the  construc- 
tion of  a  12-niile  connecting  line  to  the 
logging  road  which  now  ends  at  McNamara's 
Landing.  The  completion  of  the  entire  line 
would  cost  about  $1,000,000  and  probably 
more.  The  entire  road,  when  completed,  will 
be  about  50  miles  in  length,  and  will  extend  to 
about  six  miles  on  the  other  side  of  Ovando. 
.\ftcr  reachin.g  .McNamara's  siding  there  will 
be  about  25  more  miles  of  road  to  build.  Prob- 
ably one-third  of  the  grading  on  this  25- 
mile  stretch  has  been  coniiilefed. 

Missouri. 

®The  Missouri,  .Arkansas  &  Gulf  R.  R.  Co., 
recently  incorporated  as  noted  in  our  last 
issue,  has  elected  the  following  officers :  Gil- 
bert Lay,  St.  Clair,  Mo.,  President  and  Treas- 
urer; E.  C.  Coinstock,  Lcconia.  Vice  Presi- 
dent, and  Wm.  E.  Fink,  Springfield,  Secre- 
tary,     The   company   proposes   to   construct   a 
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steam  railroad  from  Rolla  to  the  Arkansas 
state  line,  a  distance  of  12a  miles,  where  it 
will  connect  with  a  line  to  be  constructed 
through  Arkansas  and  Texas  by  members  of 
the  syndicate  which  is  backing  this  enterprise. 
It  is  stated  that  the  company  has  purchased  all 
the  rights  of  waj-,  donations,  construction 
equipment,  real  estate  and  other  assets  of  the 
Missouri,  Inland  &  Southern  Ry.  Co.  Con- 
tracts have  been  let  to  E.  E.  Young  for  con- 
struction and  equipment  for  the  first  80  miles 
from  Rolla  to  connect  with  the  Memphis 
branch  of  the  Frisco. 

An  issue  of  $7,000,000  St.  Louis  &  San 
Francisco  R.  R.  Co.  general  lien  15-20-year  6 
per  cent  gold  bonds,  due  1927,  has  been  sold 
in  France.  The  $7,000,000  general  lien  bonds 
are  issuable  under  the  mortgage  for  the  fol- 
lowing purposes :  For  refunding  notes  matur- 
ing February  1,  li)12,  $4,000,000;  for  refund- 
ing equipment  notes,  $1,443,000:  for  additions 
and  betterments,  $1,557,000. 

The  Kansas  City  Terminal  Ry.  Co.,  W.  S. 
Kinnear,  President,  Kansas  City,  Mo.,  has 
notified  the  city  that  the  company  is  ready 
to  proceed  with  the  construction  of  subways 
at  loth  St.,  9th  St.,  Hardesty  .-\ve.  and  Indiana 
Ave.,  and  the  construction  of  a  viaduct  at 
Campbell  St. 

Kansas  City  and  Vicinity. 

(kegil-^r    CORRESPONDE.N'CE.) 

Mr.  L.  J.  Smith  is  in  Southern  California 
at  the  present  writing.  He  expects,  however, 
to  make  his  trip  a  short  one  and  no  doubt 
within  a  very  few  days  he  will  be  at  his  of- 
fice once  more. 

_  Mr.  C.  W.  Marshall  of  the  Ohio  Construc- 
tion Co.  was  a  Chicago  visitor  on  the  2llh. 
The  letting  of  the  Rock  Island  work  and  a 
chance  to  meet  many  of  his  contractor  friends 
were  the  attractions. 

Mr.  R.  J.  Buck  of  Portland,  Ore.,  has  ar- 
rived in  Kansas  City  to  assume  the  superin- 
tendency  of  the  Porter  contract  on  the  Kansas 
City  Southern  Ry.  work.  Mr.  Buck  has  been 
with  Porter  Bros,  for  several  years  on  the 
west  coast. 

Mr.  Scott  Mitchell  of  the  L.  J.  Smith  Con- 
struction Co.  has  returned  from  Arizona.  On 
his  way  home  he  was  in  quite  a  railway  acci- 
dent. He  escaped  uninjured,  however,  save 
for  a  severe  shaking  up. 

Wood,  Bancroft  &  Doty  have  moved  their 
team  outfit  on  their  Kansas  City  Southern 
work.  They  have  quite  an  extensive  piece  of 
w-ork  to  do  about  60  miles  south  of  Kansas 
City. 

The  writer  spent  a  pleasant  day  last  week 
in  the  camp  of  the  Lund  Contracting  Co.,  near 
Joplin,  Mo.  Mr.  Stan  Lund,  the  President  of 
that  concern,  is  in  active  charge  of  the  work 
at  hand.  Mr.  Lund  states  double  shifts  will 
be  worked  as  soon  as  the  shovel  starts  digging 
and  that  it  is  his  plan  to  push  the  work  with 
as  great  speed  as  is  possible.  On  account  of 
the  fact  that  actual  work  has  not  been 
started,  wc  had  ample  time  in  which  to  in- 
spect the  camp.  Mr.  Lund  certainly  has  one 
of  the  finest  and  best  equipped  camps  we  have 
ever  seen.  His  organization  throughout  is 
highly  commendable. 

It  is  reported  in  Kansas  City  that  the  Fred 
C.  Jones  Co.  of  Dallas.  Tex.,  is  about  to  build 
an  electric  suburban  road  out  of  Dallas.  Just 
the  extent  of  the  road  we  do  not  know,  but  it 
is  said  to  be  quite  a  large  project. 

Mr.  G.  H.  .'^harp  has  returned  from  Cali- 
fornia, where  he  has  been  for  several  weeks 
past. 

Several  contractors  from  this  city  are  in 
Chicago  at  the  present  time,  bidding  on  the 
C._  R.  I.  &  P.  work.  Probably  by  the  time 
this  is  read  the  contract  will  have  been 
awarded,  but  wc  will  venture  to  say  if  any  one 
takes  the  contract  away  from  the  K.  C.  con- 
tractors they  will  have  to  have  a  sharp  point 
on  their  pencil  when  they  make  their  bids. 

Porter  Bros,  have  opened  an  office  in  the 
Dwight  Bldg.,  Kansas  City.  Tliis  will  be 
their  address  during  the  life  of  the  Kansas 
City  Southern  contract  and  we  trust  the  firm 
of    Porter   Bros,   will   find   their  work   in   this 


section  of  the  country  so  pleasant  ,uul  profit- 
able that  Kansas  City  will  be  one  of  their  per- 
manciU  addresses. 

Mr.  James  Clarkson,  R.  J.  Buck  and  T. 
Kreiter  of  the  Porter  Bros.  Co.,  together  with 
Mr.  Sten  Lund  of  the  Lund  Contracting  Co., 
covered  the  entire  Kansas  City  Southern  con- 
tract in  Mr.  Lund's  automobile  last  week.  This 
involved  a  trip  from  Joplin  to  Kansas  City,  a 
distance  of  150  miles. 

Callahan  Bros,  are  now  making  splendid 
progress  on  their  work  of  levee  building  along 
the  Kaw  River.  Obstacles  in  the  way  of 
Court  injunctions  having  now  been  removed, 
the  Callahans  are  able  to  show  just  what  they 
can  accomplish.  In  riprap  work  alone  as 
high  as  125  running  feet  have  been  built  in 
a  single  day.  Other  portions  of  the  contract 
are  progressing  in  the  same  rapid  manner 
as  is  the  riprap  work.  The  office  address  of 
Callahan  Bros,  is  Daniels  Bldg.,  Kansas  City. 
Kansas. 

The  South  Side  Stone  Co.,  Wm.  Cribo. 
President,  with  office  in  the  Orear-Lcslie 
Bldg..  has  secured  quite  a  large  contract  from 
the  Kansas  City  Terminal  Co.  The  earth  nui\  • 
ing  portion  of  the  work  has  been  let  to  J.  J. 
Mclnerney. 

Montana. 

A  committee  of  business  men  of  Columbus, 
Mont.,  are  gathering  data  looking  to  the  con- 
struction of  an  electric  line  between  the  Mus- 
selshell River  and  Cooke  City.  The  statistics 
will  be  submitted  to  eastern  capitalists  who 
are  considering  financing  the  project. 

Nebraska. 

Officials  of  the  Chicago.  St.  Paul,  Alinne- 
apolis  &  Omaha  Ry..  C.  W.  Johnson,  Chief 
Engineer.  St.  Paul,  Minn.,  were  recently  in 
Omaha,  Neb.,  looking  over  the  local  terminals 
with  a  view  to  making  a  number  of  improve- 
ments and  enlargements.  It  is  understood  that 
improvements  are  imder  consideration  for  the 
Itasca  terminal  and  that  the  yards  east  of  the 
Globe  elevator  system  are  to  be  enlarged. 

New  Hampshire. 

It  is  believed  that  the  Boston  &  Maine  R.  R. 
will  shortly  put  under  construction  the  first 
section  of  the  Connecticut  River  R.  R.  of 
New  Hampshire,  recently  chartered  as  men- 
tioned in  our  last  issue.  Contractors  are  un- 
derstood to  have  already  been  over  the  route. 
The  first  section  will  cost  about  $1,700,000  and 
will  be  built  from  Hinsdale,  N.  H.,  to  Brat- 
tleboro,  Vt.  It  will  be  continued  up  the  New 
Hampshire  side  of  the  Connecticut  River  to 
some  point,  either  Walpole  or  Westmoreland, 
N.  H.  The  contract  will  call  for  the  construc- 
tion of  a  roadbed  for  a  double  track  for  a 
distance  of  10  miles,  and  will  necessitate  the 
handling  of  about  1,000,000  cu.  yds.  of  mate- 
rial. The  contract  will  also  include  the  build- 
ing of  a  double  track  steel  bridge  across  the 
Connecticut  River  to  a  point  near  Brattle- 
boro  to  connect  the  new  line  with  the  Vermont 
Valley  rnad  and  one  across  the  .\shuelot 
branch  of  the  Boston  &  Maine  in  the  town  of 
Hinsdale,  N.  H.  The  larger  bridge  will  be 
more  than  600  ft.  long  and  will  rest  upon 
granite  piers.  The  smaller  bridge  will  be 
about  225  ft.  long.  George  M.  Thompson. 
Brattleboro,  Vt.,  is  Engineer  in  charge  of  con- 
struction. 

The  Boston  &  Maine  R.  R.  has  ordered  that 
surveys  be  completed  as  soon  as  possible  for 
its  new  line  from  Windsor,  Vt.,  to  West  Leba- 
non, N.  H.,  a  distance  of  some  20  miles.  This 
line  will  be  built  so  as  to  avoid  the  necessity 
of  using  the  Central  Vermont  R.  R.  track? 
between  Windsor,  Vt.,  and  White  River  Junc- 
tion. West  Lebanon.  N.  H.,^  is  located  just 
across  the  river  from  White  River  Junction. 

New  Jersey. 

-A  bill  is  before  the  State  Senate  to  en- 
able any  railroad  company  to  acquire  land  by 
condcnniation  where  necessary,  not  exceed- 
ing 50  ft.  in  addition  to  the  iOO  ft.  right  of 
way  previously  allowed,  in  order  to  widen 
roads  to  six  tracks  where  congestion  of  traf- 
fic requires.  This  will  enable  the  Pennsyl- 
vania R.  R.  to  carrv  out  at  some  future  time 


its  plan  to  lay  two  additional  tracks  across  the 
State  and  make  a  six-track  system  from  New 
York  to  Philadelphia.  The  Pennsylvania  has 
already  acquired  land  for  two  additional 
tracks,  but  this  right  of  way  has  oflfered  so 
many  obstacles  that  it  was  decided  to  make  an 
effort  to  secure  a  right  of  way  directly  paral- 
lel with  the  present  line. 

The  Morris  County  Traction  .  Co.,  Morris- 
town,  N.  J.,  has  secured  practically  all  the 
necessary  property  owners'  consent  for  its  pro- 
posed trollev  line  on  Main  St.  at  Chatham, 
N.  J. 

Directors  of  the  Millville.  Tuckahoe  & 
,  Ocean  City  Transportation  Co.  of  Millville. 
N.  ).,  have  been  over  the  proposed  route  of  the 
branch  trolley  line  between  Millville  and  Port 
Norris.  and  expect  to  begin  work  in  the  near 
future. 

A  commission  has  been  appointed  to  con- 
demn land  wanted  by  the  Central  Railroad  of 
New  Jersey.  J.  O.  Osgood,  Chief  Engineer, 
New  York  City,  to  provide  an  embankment  for 
its  tracks  over  the  Kearney  meadows,  near 
Newark.  The  railroad  company  proposes  to 
elevate  its  tracks  where  they  approach  the 
bridges,  and  the  extra  land  is  needed  in  order 
to  give  a  better  support  for  the  tracks.  It  is 
also  proposed  to  raise  the  bridges,  which  would 
permit  of  many  small  craft  passing  up  and 
down  the  river  without  the  necessity  of  open- 
ing the  draws.  The  strip  of  land  desired  is 
20  ft.  wide  by  600  and  is  along  the  plant  of  the 
Crucible  Steel  Co.  in  West  Bergen  and  the 
Gantz  estate. 

The  Public  Service  Ry.  Co.,  Newark,  N.  J., 
has  been  petitioned  by  citizens  of  Belleville 
to  extend  the  Mt.  Prospect  Ave.  trolley  line 
through  Belleville  by  the  "most  direct"  route. 

New  Mexico. 

The  Santa  Fe  System  has  appropriated  $20,- 
000  to  cover  the  cost  of  constructing  a  second 
track  from  Pavo,  N.  M.,  to  bridge  No.  C  34 
on  the  Albuquerque  Division. 

New  York. 

The  Little  Falls  &  Johnstown  R.  R.  ^  Co., 
mentioned  in  our  last  issue,  has  an  engineer 
making  estimates  of  the  cost  of  its  proposed 
trolley  road  from  Little  Falls  to  Johnstown. 
J.  Ledlie  Hees,  Gloversville,  N.  Y.,  is  Presi- 
dent. 

The  State  Public  Service  Commission  has 
authorized  the  New  York  &  Stamford  Ry.  Co., 
Port  Chester,  N.  Y.,  to  exercise  a  franchise 
granted  by  the  village  of  Port  Chester,  per- 
mitting it  to  construct  a  single  track  street 
railroad  in  and  through  North  Regent  St., 
South  Regent  St.  and   Putnam  Ave. 

Excavation  work  for  the  foundation  of  the 
bridge  and  viaduct  for  the  New  York  Con- 
necting R.  R.  at  New  York  City  has  been 
started,  and  the  work  of  building  three  miles 
of  bridgework  and  the  three  miles  of  railroad 
on  land  that  is  to  connect  the  Port  Morris 
yards  of  the  New  York,  New  Haven  &  Hart- 
ford R.  R.  with  the  Long  Island  and  Pennsyl- 
vania systems  in  the  Sunnyside  yards  will  be- 
gin as  soon  as  the  foundations  are  completed. 
The  New  York  Connecting  R.  R.  is  owned 
jointly  by  the  New  York,  New  Haven  &  Hart- 
ford R.  R.  and  the  Pennsylvania  R.  R.,  and 
was  formed  to  connect  the  two  systems  at 
New  York.  This  will  be  done  by  a  line  be- 
ginning in  the  yard  of  the  New  Haven  road, 
near  142d  St.,  The  Bronx,  and  proceeding  by 
viaduct  to  the  shores  of  the  Bronx  Kill.  The 
kill  is  crossed  by  a  bridge  of  the  lift  type,  300 
ft.  long,  to  a  viaduct  that  runs  southward  along 
the  eastern  shore  of  Randall's  Island  to  Little 
Hell  Gate.  This  viaduct  is  about  2,600  ft.  long. 
.\  second  bridge  1,000  ft.  long  crosses  to 
Ward's  Island.  A  viaduct  traverses  Ward's 
Island  2,600  ft.  to  the  shores  of  Hell  Gate. 
Hell  Gate  itself  is  spanned  by  a  bridge  1,000  ft. 
long.  When  the  Long  Island  shore  is  reached 
the  four  tracks  wdiich  have  crossed  from  the 
New  Haven  road's  yard  run  southward  to  the 
.Sunnyside  yards  on  a  viaduct.  Here  connec- 
tion may  be  made  to  the  Pennsylvania  Station 
in  7th  .Ave.,  Manhattan,  or  with  the  lines  run- 
ning out  into  Lon.g  Island.  The  towers  of  the 
Hell  Gate  bridge  "will  be  200  ft.  hi,eh  and  the 
span   will   be    140   ft.  above  high-water   mark. 
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The  arches  will  have  a  leugtli  of  3,000  ft.  The 
fuiir  railroad  tracks  will  be  embedded  in  stone 
ballast  to  prevent  oscillation  and  noise. 

The  Hornell  &  Dansville  R.  R.  Co.  is  obtain- 
ing options  for  the  purchase  of  a  right  of  way 
along  the  east  side  of  Lincoln  St.,  in  Dansville, 
to  be  used  for  the  construction  of  its  road. 
It  is  understood  that  this  line  will  be  an  ex- 
tension of  the  Dansville  &  Mt.  Morris  R.  R., 
A.  S.  Murray,  Jr.,  Receiver,  22  William  St., 
Xew  York,  to  Hornell. 

North  Carolina. 

The  Raleigh,  Charlotte  &  Southern  R.  R., 
recently  chartered  as  mentioned  in  our  April 
12  issue,  is  now  carrying  on  the  preliminaries 
of  the  organization  and  it  is  expected  that  the 
organization  plans  will  be  completed  within 
the  next  30  days.  W.  L.  Mann,  Albemarle, 
N.  C,  is  interested. 

Business  men  of  Washington,  N.  C.  have 
been  in  conference  with  Governor  Kitchen,  at 
Raleigh,  relati.ve  to  the  work  of  grading  the 
Belle  Haven-Washington  end  of  Mattamus- 
keet  R.  R.  from  Fairfield  to  Belle  Haven  and 
Washington  with  convict  labor. 

®The  contract  awarded  the  Probst  Contract- 
ing Co.,  Charlotte,  N.  C.  noted  in  our  last 
issue,  for  the  construction  of  the  North  Caro- 
lina Traction  Co.'s  line  from  Winston-Salem, 
N.  C.  to  Floyd,  Va.,  a  distance  of  102  miles, 
calls  for  the  grading,  building  bridges  and 
trestles,  track  laying  and  purchasing  all  the 
equipment  for  the  complete  operation  of  the 
road.  The  work  is  not  ready  to  start  at  this 
time.  Most  of  the  work  will  be  sublet  when  it 
is  ready. 

North    Dakota. 

It  is  reported  at  Minot,  X.  Dak.,  that  the 
Grand  Trunk  Pacific  Ry.  has  let  the  contract 
for  the  completion  of  the  Regina-Boundary 
branch  to  a  point  12  miles  east  of  Portal.  It 
is  now  believed  that  the  Great  Northern  will 
construct  a  branch  to  connect  with  the  Grand 
Trunk.  B.  B.  Kclliher,  Winnipeg,  Man.,  is 
chief  engineer  of  the  Grand  Trunk  Pacific  Rv. 
Ohio. 

The  proposed  increase  of  capital  stock  of 
the  Cleveland  &  Pittsburg  R.  R.  ( Pennsvlva- 
nia  Lines;;  from  $22,000,000  to  $40,000,000,'is  to 
be  used  for  the  following  purposes :  $4,500,000 
for  the  completion  of  work  Iieretofore  au- 
thorized and  already  undertaken  at  different 
points  along  the  line  ;  $;3,000,000  for  track  eleva- 
tion in  connection  with  grade-crossing  elimina- 
tion at  Cleveland;  $2,000,000  for  new  docks  and 
dock  machinery  at  the  same  point ;  $2,500,000 
for  the  road's  one-fourth  share  of  the  esti- 
mated cost  of  the  proposed  new  union  passen- 
ger station  in  Cleveland;  $2,000,000  for  the 
completion  of  the  second  track  between  Pitts- 
burg and  Cleveland,  now  under  construction 
of  third  and  fourth  tracks,  and  $2,000,000  for 
additional  equipment. 

The  Cleveland  Railway  Co.  of  Cleveland  has 
filed  with  the  county  recorder  its  mortgage  for 
$35,000,000  to  the  Citizens'  Savings  &  Trust  Co. 
and  the  Bankers'  Trust  Co.  of  New  York,  to 
secure  an  authorized  bond  issue  of  that 
amount.  Lender  the  terms  of  the  mortgage  the 
bonds  are  issued  to  take  up  the  floating  debt, 
for  extensions,  equipments,  improvements  and 
betterments  as  the  funds  are  needed.  The  first 
$10,000,000  will  bear  5  per  cent  interest,  but  in- 
terest on  the  remainder  will  be  determined 
when  they  are  needed. 

Deeds  have  been  filed  for  the  purchase  of 
f!2  acres  of  land  in  South  Columbus  for  the 
new  freight  terminals  of  the  Hocking  Valley 
R.  R.  The  new  yards  will  represent  an  expen- 
diture of  about  $1,000,000,  but  the  contemplat- 
ed improvements  are  held  in  abeyance  un- 
til the  litigation  now  in  the  courts  is  settled. 
The  road  is  understood  to  be  making  the  im- 
mediate improvements  out   of  earnings. 

The  Baltimore  &  Ohio  R.  R.  is  understood 
to  be  planning  to  have  construction  work 
started  shortly  on  new  yards  at  Canal  Dover, 
O.  Land  for  these  yards  was  purchased  sev- 
eral months  ago. 

The  Guthrie  Fairview  Construction  Co.. 
Guthrie,  Okla..  was  recentlv  incorporated  with 
a  capital  stock  of  $10,000  and  proposes  to 
construct   the   projected   line   of   the    Guthrie, 


Fairview  &  Western  Ry.  chartered  about  five 
years  ago  to  build  a  railway  from  Guthrie  to 
Fairview,  connectiii.t;  with  the  Kansas  City, 
Mexico  &  Orient.  The  directors  of  the  new 
construction  companv  are  as  follows:  W.  S. 
McCaull,  H.  G.  1  lermlink  and  Nora  E.  Mc- 
Caull  of  Kansas  Citv,  R.  L.  Drver  of  Joliet, 
III.,  and  W.  C.  McKee  of  Oklahoma  City. 

Oklahoma. 

The  Peoples  Electric  Ry.  Co.,  organized  for 
the  purpose  of  building  an  electric  line  from 
Muskogee  to  Oklahoma  City,  has  commenced 
grading  and  has  ordered  rails  and  expects  to 
complete  50  miles  of  road  within  the  next  six 
months.  G.  W.  Risser,  Muskogee,  Okla.,  is 
President. 

The  Sallisaw.  Mc.Vlester  &  Southern  Ry. 
Co.,  chartered  about  a  year  ago,  has  been  re- 
chartered  with  $100,000  capital,  and  with  Mc- 
Alester  as  headquarters.  The  company  con- 
templates building  a  line  from  Sallisaw  in  a 
southwesterly  direction  through  the  counties 
of  Sequoyah.  Haskell,  Latimer  and  Pittsburg 
to  McAIester, '  and  thence  south  to  Hone\ 
Grove,  Tex.,  passing  through  the  Oklahoma 
counties  of  ."Vtoka,  Pushmataha,  Choctaw  and 
Bryan.  It  is  estimated  the  190  miles  will  cost 
$3,000,000.  Work  on  this  road  was  commenced 
some  time  ago,  a  contract  having  been  let 
for  the  grading  to  James  Wilkinson,  of  Mc- 
.''ilester,  who  is  now  at  work  between  Craig 
and  Savanna. 

The  Grand  River  Power  Co.  is  reported  tn 
have  completed  arrangements  for  the  immedi- 
ate construction  of  its  Grand  River  dam  at 
Muskogee.  C.  N.  Haskell,  Muskogee,  is  in- 
terested  in   this  project. 

Oregon. 

Joseph  H.  Wilson,  Corvallis,  Ore.,  represent- 
ing S.  P.  Mackey  of  Portland,  Ore.,  has  ap- 
plied to  the  city  council  of  Newport,  Ore.,  for 
a  franchise  for  a  proposed  road  to  run  from 
the  waterfront  to  a  point  six  miles  north  ct  the 
city. 

The  Great  Southern  R.  R.,  J.  (i.  Heimrich. 
General  Manager,  The  Dalles,  Ore.,  has  asked 
bids  and  will  probably  award  contracts  this 
month  for  the  construction  of  an  extension 
from  Dufur,  its  present  terminus,  to  the  west 
end  of  Juniper  Flats,  40  miles  south  of  Dufur 
It  is  estimated  that  the  extension  will  cost 
about  $25,000  per  mile.  The  Great  Southern 
R.  R.  is  now  operating  30  miles  of  standard 
gage  line. 

Pennsylvania. 

The  Ephrata  S:  Lebanon  Street  Ry.  Co., 
which  proposes  to  build  a  railway  from  Leban- 
on to  the  upper  end  of  Lancas  County  this 
spring  and  summer,  has  put  a  force  of  engi- 
neers at  work  making  estimates  of  cost  of  the 
proposed  railway.  The  line  is  to  be  23  miles  in 
length  and  is  to  he  operated  with  l'".dison 
storage  battery  cars. 

Advices  from  Connellsvillc  state  that  the 
Somerset  Street  Ry.  Co.,  a  company  char- 
tered for  the  purpose  of  constructing  a  trolley 
line  between  Somerset  and  Rockwood,  will 
start  work  immediately  and  will  have  the  line 
completed  as  soon  as  possible.  Last  year  con- 
siderable preliminary  gradin;g  was  done  on  the 
company's  right  of  way.  G.  C.  Winslow  is 
Chief  Engineer. 

®H.  S.  Kirbaugh,  Inc.,  Arcade  Bldg.,  Phila- 
delphia, Pa.,  has  been  awarded  the  contract  for 
the  construction  of  the  doulile  track  tunnel  at 
the  summit  of  the  .\lleghany  .Mountains  near 
Sand  Patch  for  the  BaltinK.re  &'  Ohio  R.  R. 
It  will  cost  about  $1,250.(1(10.  The  new  tunnel 
will  be  of  standard  Baltimore  X-  ()bi(i  design, 
with  a  bore  of  about  4.0('(l  ft..  '■'<)  ft,  in  height, 
double-tracked  throughout  .and  lined  with 
lirick.  The  new  line  will  join  the  present  one 
in  the  vicinity  of  Manila  nn  the  e.ist  and  .Sand 
Patch  on  the  west. 

The  Sheffield  &  Tionest;i  Valle\  Road  is 
Iieing  extended  from  Nebraska.  I'a,,  to  Tio- 
iiesta.  a  distance  of  7  miles,  and  it  is  expected 
that  trains  will  be  in  operation  this  fall. 

Preliminary  surveys  are  being  made  by  the 
Pennsylvania  R.  R.  and  the  Lake  Shore  R.  R. 
for  a  new  line  to  tap  the  lumber  section  of 
Forest    County,    Pennsylvania,    and    the    lime- 


stone belt  of  Clarion  Couiily.  The  line  will 
be  18  miles  long  and  will  extend  through  a 
section  that  is  now  without  railroad  facilities. 

The  Baltimore  &  Ohio  R.  R.  is  reported 
to  be  considering  the  standardizati(jn  of  the 
narrow-gage  branch  from  Foxburg  to  Kane, 
Pa.,  a  distance  of  82  miles.  Some  prelimi- 
nary work  has  already  been  done 

The  Philadelphia  Rapid  Transit  Co..  Phila- 
delphia, Pa.,  is  considering  building  a  branch 
line  extending  from  its  present  Short  Line,  at 
its  new  bridge  spanning  Ridley  River,  to 
Fourth  St.  and  Highland  Ave.,  in  the  extreme 
western  section  of  Chester.  It  is  understood 
that  the  company  will  bear  the  expense  of  a 
modern  bridge  over  Chester  River,  which  is 
the  dividing  line  between  the  eastern  and 
western  sections  of  the  city,  providing  City 
Councils  extends  it  the  necessary  franchises 
on  4th  St. 

The  Reading  Transit  Co.,  Reading,  Pa.,  has 
filed  notice  of  an  intended  $20,000,000  bond  is- 
sue for  the  purpose  of  retiring  underlying 
bonds  and  obligations,  mortgages  and  options 
on  stock.  It  is  stated  that  no  bonds  will  be 
sold  except  for  extensions  and  the  building 
of  lines  in  new  territory.  It  is  understood 
that  much  of  the  track  on  the  Norristown 
and  other  systems  will  be  renewed  during 
the  year,  and  if  conditions  are  favorable  a 
line  between  Hamburg  and  Reading  will  be 
built. 

South  Carolina. 

A  i>Ian  is  under  consideration  for  the  con- 
struction of  an  electric  railway  from  Camden 
to  .Sumter,  a  distance  of  30  miles.  R.  E. 
Sharpe.  Rembert,  S.  'C,  is  interested. 

Tennessee. 

An  agreement  has  been  reached  by  the 
city  of  Memphis  whereby  railroads  interested 
in  the  subways  project  will  begin  work  imme- 
diately, bearing  all  costs  until  the  work  is  com- 
pleted. When  that  is  done,  the  city  will  settle 
for  its  share.  L'nder  the  terms  of  the  ordi- 
nance, the  city  is  to  stand  one-eighth  of  the 
physical  cost  of  construction,  one-half  of  the 
damage  done  to  abutting  property,  and  all  of 
the  paving.  There  are  eleven  subways  to  be 
built,  two  of  them  this  year  and  the  balance 
within  live  years.  The  approximate  cost  ex- 
ceeds $1,000,000.  All  the  railroads  entering 
the  city  are  interested.  Work  will  be  started 
first  on  Railroad  Ave.  crossings  at  Rayburn 
and  Mississippi  Boulevards. 

Texas. 

Board  of  Trade  of  Haskell.  Tex.,  has  ac- 
cepted a  proposition  for  the  construction  of 
an  electric  railway  from  Haskell  to  Rule,  11 
miles  west.  The  road  would  be  constructed 
across  level  countrv,  and  the  .grading  would 
be  light.  M.  R.  Hemphill,  Haskell,  Tex.,  is 
the  promoter. 

The  Te.xas  Traction  Co.,  of  Dallas,  has  tak- 
en over  the  Denison-Sherman  interurban  line. 
The  price  paid  was  $670,000,  of  which  $217,5()0 
was  cash  and  $452,500  was  securities.  This 
also  gives  the  Texas  Traction  Co.  control  of 
the  street  car  system  of  both  Sherman  and 
Denison. 

The  Gulf  &  Rio  Grande  Construction  Co. 
has  been  chartered  and  proposes  constructing 
a  line  of  railroad  through  Southwest  Texas,  to 
run  from  some  point  on  the  Gulf  Coast  to 
Eagle  Pass,  a  distance  of  about  200  miles.  The 
company  has  a  capital  stock  of  $100,000.  The 
incorporators  are:  R.  K.  Valentine,  of  Brook- 
lyn, N.  Y. ;  A.  W.  Lilliendahl,  Saltillo,  Mexi- 
co ;  Robert  P.  Coon  and  ,-\lbert  Tolle,  San  .An- 
tonio, and  Lee  Frisby.  Beeville,  Tex.  Mr. 
Lilliendahl  built  the  old  Coahuila  &  Pacific 
R.  R.,  that  runs  between  Saltillo  and  Torreon, 
about  250  miles  and  is  now  a  iiart  of  the  N;i- 
tional  Railways  of  Mexico.  It  is  ;iiinomiced 
that  the  proposed  road  has  been  financed  and 
that  construction  w'ork  will  soon  be  startcil. 

Official  announcement  is  reported  to  h;ive 
been  made  that  the  proposed  railroad  from 
Stone  City  to  Giddings  will  be  built  by  the 
Harriman  lines.  This  road  will  pass  through 
Caldwell,  coming  through  the  rich  black  land 
belt  to  Caldwell  and  p;issing  thri>U'.ili  the 
heart    of    the    .San    ,\ntonio      prairie      brtween 


^  indicates  work  now  open  for  bids.       •'  indicates  a  contract  let  recently. 
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Caldwell  and  Dime  Box;  tlu-iice  across  the 
Yegiia  valley  to  Giddings.  T.  Fay.  Houston, 
Tex..  General  .Manascr  of  the  Honston  & 
Texas  Central  R.  R..  was  recently  over  the 
route. 

The  Crosbyton  &  South  Plain  Ry.  is  to  ask 
tlie  State  Railroail  Commission  for  permis- 
sion to  issue  bonds  upon  the  completed  portion 
of  its  line  from  Lubbock  to  Floydade.  It  is 
understood  that  the  line  will  be  extended 
to  Spur  to  connect  with  the  Stamford  & 
Northwestern. 

A  party  of  capitalists  from  Dayton,  O.,  have 
been  in  Palestine.  Tex.,  looking  over  the  city 
with  a  view  to  installing  a  street  car  system. 

The  Texas  Short  Line  Ry.  T.  B.'  Meeks, 
President,  Grand  Saline,  Tex.,  has  plans  un- 
der consideration  for  an  extension  south  from 
Grand  Saline. 

The  Santa  Ke  System  plans  on  the  followMng 
improvements  in  Texas  for  the  near  future : 
Extension  of  passing  track  at  Canyon,  esti- 
mated cost  $4,700;  extension  of  passing  track 
at  Harvey,  estimated  cost  $1,500;  extension  of 
passing  track  at  Black  at  a  cost  of  $1,G00; 
additional  trackage  at  Hast  Dallas  at  a  cost  of 
$0,800,  and  extension  of  passing  tracks  at 
White  Deer,  Tampa  and  Higgins.  H.  W. 
Wagner,  Aniarillo,  Tex.,  is  Principal  Assistant 
Engineer. 

The  Denton  Street  Ry.  Co..  R.  J.  Wilson, 
Manager,  Denton,  is  to  build  a  1-miIe  exten- 
sion into  the  north  part  of  the  city  and  to  the 
College  of  Industrial  Arts.  A  bonus  of  $;3,000 
was  raised  by  the  citizens  to  secure  the  exten- 
sion. 

President  L.  E.  Walker,  of  the  Quanah, 
Seymour,  Dublin  &  Rockport  Ry.,  according 
to  advices  from  Georgetown,  Tex.,  is  at  that 
city  closing  up  the  survey  of  the  road  from 
Georgetown  to  Jarrell.  A  satisfactory  survey 
of  the  company  has  been  completed. 

.Advices  from  Timson.  Tex.,  state  that  work 
is  progressing  nicely  on  the  construction  of 
13  miles  of  railroad  from  Waterman  toward 
San  .Augustine.  Tex.  When  completed  this 
line  will  be  within  eight  miles  of  the  Santa 
Fe  main  line  and  it  is  believed  that  the  latter 
company  will  then  construct  that  section. 

It  is  believed  that  at  a  future  meeting  of 
the  Board  of  Directors  of  the  Santa  Fe  Sys- 
tem that  the  matter  of  extending  tlie  line  into 
Waco.  Tex.,  will  be  considered.  The  Santa 
Fe  made  two  surveys  into  Waco  more  than 
2-5  years  ago;  one  was  started  at  Buckholts 
and  the  other  at  Rogers,  both  lines  passing 
through  Mooreville.  McLennan  county,  and 
entering  Waco  on  the  south  side  of  the  city 
just  west  of  Oakwood  cemetery.  It  was  the 
plan  at  that  time  to  pass  through  Waco  and 
build  up  the  Bosque,  tapping  the  main  line  of 
the  Santa  Fe  at  Meridian  or  \'alley  Mills. 
The  notes  of  these  old  surveys  are  at  the 
general   offices   in   Galveston. 

Information  received  from  Snyder,  Tex., 
in  regard  to  the  construction  of  the  new  Santa 
Fe  cutoff,  states  that  work  has  been  about 
completed  between  Snyder  and  Post  City  and 
that  the  line  will  be  ready  for  train  service 
shortly. 

Utah. 
The  Uintah  Ry.  Co.,  M.  W.  Cooley,  General 
Manager.  Mack.  Colo.,  is  extending  its  railroad 
from  Dragon  to  Rainbow.  The  contractors  for 
the  work  are  the  Wasatch  Construction  Co., 
Salt  Lake  City.  Utah. 

Committee  of  the  Commercial  Club  of  Boun- 
tiful has  presented  to  the  Utah  Light  &  Ry. 
Co.,  Salt  Lake  City  a  petition  asking  for  an 
extension  of  the  lines  into  Bountiful  and 
Woods  Cross. 

The  Oregon  Short  Line  R.  R.  has  sent  engi- 
neers into  Cache  County  for  the  purpose  of  in- 
vestigating the  feasibiiity  of  a  short  cutoff 
from  Cache  Junction  to  Logan.  Two  routes 
are  under  consideration,  one  through  Benson 
and  the  other  to  leave  the  main  line  from  Bal- 
lard and  then  across  the  bottoms.  It  is  be- 
lieved that  the  latter  route  will  be  selected 
should  the  company  decide  to  build  the  cutoff. 
The  Utah  &•  Grand  Canyon  R.  R.  Co..  men- 
tioned in  onr  .April  12  issue,  is  reported  to 
have  placed  mortgage  bonds  to  the  amount 
of  $25,000,000  and  started  the  construction  of 


a  line  from  .\lars\alc.  Prute  county.  Utah,  to 
the  north  rim  of  the  Grand  Canyon  in  Ari- 
zona. The  ciuupany,  which  has  already  taken 
over  the  L'tah  &  Southern  K.  R.  Co..'  is  be- 
lieved lo  be  subsidary  to  the  Denver  &  Rio 
(irande. 

Excellent  progress  is  reported  on  the  line 
of  the  Bingham  &  Garfield  R.  R.  from  the 
mills  at  Garfield  to  the  mine  at  Bingham.  The 
winter  months  were  taken  advantage  of  for 
doing  the  tunnel  work,  and  three  tunnels 
are  completed  aiul  only  about  70  feet  remains 
to  be  driven  in  tunnel  Xo.  1.  It  is  stated  that 
the  road  is  now  completed  and  ready  for 
trains  from  Garfield.  Utah,  to  Dry  Fork,  the 
scene  of  the  old  Copperton  concentrator, 
which  places  the  management  at  this  date  in 
possession  of  about  15  miles  of  finished  road. 
The  work  of  extending  the  long  and  extreme- 
ly high  bridges  across  Carr  fork  and  Mark- 
ham  gulch  is  receiving  considerable  attention 
and   good   results   are   being   gained. 

-According  to  announcement  made  at  Vale, 
Ore.,  bv  Right-of-wav  Agent  C  Stradlev, 
Salt  Lake  City,  Utah,  of  the  Oregon  &  East- 
ern Ry.,  work  will  he  started  on  that  project 
in  a  short  time. 

Work  has  been  started  on  the  proposed 
line  of  the  Dixie  R.  R.  which  will  leave  tlic 
Salt  Lake  Route  at  Lund,  Utah,  and  run  as 
far  as  Dixie.  It  is  believed  that  work  will 
reach  St.  George,  80  miles,  by  January  1.  1012. 
and   Dixie  a  year  later. 

Virginia. 

The  Southern  Ry.  has  had  an  engineering 
corps  working  in  the  vicinity  of  Chatham,  Va., 
and  it  is  believed  in  that  city  that  construc- 
tion work  may  be  started  soon  on  the  change 
of  line  at  Chatham. 

The  Bristol  Traction  Co.,  a  new  organiza- 
tion, has  purchased  the  properties  of  the  Bris- 
tol Belt  Line  Ry.  Co.  at  Bristol,  including  all 
the  electric  railway  lines  now  in  operation. 
The  company  will  spend  about  $loi),iMlO  in 
improvements  and  extensions,  beginning  at  an 
early  date.  These  improvements  will  include 
an  extension  to  the  King  Spring  settlement, 
in  South  Bristol ;  an  extension  to  Virginia 
Park,  in  the  northwestern  suburbs;  a  loop 
thence  connecting  with  the  State  Street  Line ; 
a  loop  in  West  Bristol,  and  the  electrifying 
of  the  Holston  Valley  Railway,  which  has 
been  acquired  by  the  company,  and  which  ex- 
tends to  Big  Creek  Park,  on  the  Holston 
River,  a  distance  of  ten  miles.  It  is  the  pur- 
pose of  the  company  to  have  a  part  of  these 
extensions  completed  for  early  summer  use. 
Fred  Dulaney.  Bristol,  Va.,  is  Manager. 

Engineers  are  now  working  on  the  Wash- 
ington &  XTgrfolk  Ry.  in  Gloucester  county 
for  the  line  from  Xorfolk  to  Washington  by 
way  of  Gloucester  Point  and  Fredericksburg. 
W.  J.  Burlee.  Gloucester.  Va..  is  president  of 
the  company  mentioned  in  our  .April  12  issue. 

Washington. 

®Boynton,  Church  &  McCoy,  Spokane, 
Wash.,  have  been  awarded  the  contract  for 
grading  and  laying  the  steel  for  the  21-mile 
standard  gage  steam  road  of  the  Springdale 
&  Long  Lake  R.  R.  Co.,  mentioned  in  our  is- 
sue of  April  5.  This  road  is  to  be  built  for 
the  Washington  Water  Power  Co.,  D.  L. 
Huntington,  President,  Spokane,  to  enable  it 
to  carry  in  the  materials  to  the  new  power  site 
at  Long  Lake.  The  rails  are  to  be  furnished 
by  the  Power  Co.  The  contract  amounts  to 
about  $175,000  and  it  is  said  that  about  800 
teams  and  500  men  will  be  engaged  in  the 
work,  which  is  to  be  completed  by   .'^ept.   1. 

Surveys  have  been  completed  for  tlie  con- 
struction of  the  Methow  Valley  &  Washington 
Ry.  Co.'s  proposed  line  from  Winthrcip  to 
Pateros,  at  the  mouth  of  the  Methow  River, 
50  miles.  .At  a  recent  meeting  of  the  direc- 
tors of  the  company  at  Twisp.  Wash.,  steps 
were  taken  to  finance  the  building  of  two  50 
mile  sections.  J.  C.  Barton,  Twisp,  is  the  Ln- 
gineer. 

West  Virginia. 

The  Tyler  Traction  Co.  has  been  chartere<l 
with  an  authorized  capital  stock  of  $500,000 
and  proposes  to  build  a  line  from  Sistersville. 


Tyler  County,  through  .Middlebourne  to  the 
village  of  Shirley,  in  Tyler  County.  The  in- 
corporators are  J.  T.  Ingram,  of  Pursley,  W. 
Va. ;  W.  J.  Neucnschwander,  E.  A.  Durham,. 
A.  J.  Jackson,  Joseph  McKay,  Henry  W.  Mc- 
Co\-  aiul  John  Kincaid.  all  of  Sistersville,  W. 
Va. 

It  is  probable  that  a  coni|)any  may  be 
formed  at  Wheeling  to  finance  a  trolley  line 
between  that  city  and  Wayncsburg,  Pa.,  which 
will  connect  with  the  Waynesburg,  Blacks- 
ville,  Pittsburg  line,  thus  forming  a  loop  from 
Wheeling  to  Pittsburg.  President  Cecil  Rob- 
inson of  the  Board  of  Trade  and  B.  Walker 
Peterson,  head  of  the  Dollar  Savings  and 
Trust  Co.,  both  of  Wheeling,  are  interested  in 
the  project. 

Officials  of  the  Fainnont  &  Clarksburg 
Traction  Co.  have  been  inspecting  the  pro- 
posed route  for  an  extension  from  Clarks- 
burg to  the  new  Fair  Grounds,  and  it  is  ex- 
pected that  announcement  will  be  made  shortly 
as  to  the  construction  of  the  line.  S.  B.  Miller, 
I'airmont,  W.  Va.,  is  Chief  Engineer. 

Wisconsin. 

®Marve  Case  and  L.  Brillion  have  secured 
the  contract  for  the  clearing  of  five  miles  of 
right-of-way  for  the  Wisconsin  &  Northern 
R.  R.  extension  south  from  Crandon. 

The  Milwaukee  Northern  Rv.  Co.  (electric). 
Cedarburg,  Wis.,  has  issued  a'$4,000,000  mort- 
gage and  it  is  understood  that  part  of  the  pro- 
ceeds will  be  used  for  the  construction  of 
an  extension  to  West  Bend  this  summer. 

The  Chicago  &  Wisconsin  Valley  Street  Ry. 
Co.  is  planning  to  have  construction  work 
started  shortly.  Some  tracklaying  has  already 
been  done  at  Madison.  This  company  pro- 
poses a  line  from  Madison  to  Portage,  a  dis- 
tance of  40  miles.  J.  S.  Jones,  Madison,  Wis., 
is   Secretary. 

The  Minneapolis.  St.  Paul  &  Sault  Ste. 
Marie  Ry.,  accordin.g  to  recent  reports  from 
Neenah,  Wis.,  is  contemplating  the  extension 
of  the  line  from  Manitowoc  to  Two  Rivers 
and  Kewaunee  and  possibly  Sturgeon  Bay. 
Surveyors  of  the  Wisconsin '&  Northern  are 
now  working  in  the  Fox  River  valley  laying 
out  a  right  of  way  to  connect  with  the  Soo 
line    here. 

Canada. 

®The  following  contracts  have  been  let  for 
improvements  to  buildings,  etc.,  on  the  Mani- 
toba Division  of  the  Canadian  Pacific  Ry. : 
Extension  of  freight  shed  at  Winnipeg,  A.  J. 
Barker.  50  Pearl  St..  Winnipeg. ;  construction 
of  upholstering  shop  at  Winnipeg,  Carter, 
Halls,  .Aldinger  Co.,  Union  Bank  Bldg.,  Win- 
nipeg; boiler  shop,  Winnipeg,  J.  McDiarmid 
Co.,  Cottage  .Ave.,  East  Winnipeg;  transfer 
table  at  Winnipeg,  Jackson-Goldie,  Box  237, 
St.  Boniface.  ^lan.;  freight  offices  at  Fort 
William.  J.   McDiarmid   Co. 

®Charles  Schultz  and  R.  A.  Grams,  of 
Bowbells.  N.  Dak.,  have  taken  a  sub-contract 
for  grading  work  on  the  Canadian  Pacific  R. 
R.  out  of  Swift  Current,  Sask..  and  have 
shipped  an  outfit  to  that  place. 

.According  to  advices  from  Vancouver.  B. 
C.  Mackenzie.  Mann  &  Co.  will  receive  bids 
until  May  12  for  the  construction  of  163 
miles  of  Canadian  Northern  Ry.  from  Hope 
to  Kamloops  on  the  North  Thompson  river. 
The  work  w-hich  will  be  let  in  four  sections 
nuist  be  completed  within  two  years  of  the 
date  of  signing  of  contracts.  The  tenders  in- 
clude clearing,  grubbing,  grading,  bridges,, 
trestles,  culverts,  masonry  and  fencing.  The 
construction  is  in  four  sections  as  follows : 
Hope  to  Boston  Bar.  40  miles;  Boston  Bar 
to  Lytton.  28  miles;  Lytton  to  .Ashcroft.  44 
miles;  .Ashcroft  to  Kamloops.  51  miles.  The 
estimated  cost  of  construction  of  the  103  miles 
is  about  $15,000,000.  as  some  of  the  work  is 
lieavy.  Between  Hope  and  Kamloops  num- 
erous tunnels,  aggregating  a  total  of  two  and 
three-quarter  miles,  will  have  to  be  driven. 
The  longest  tunnel.  2,400  ft.,  will  be  on  the 
north  side  of  Kamloops  Lake  at  Battle  Bluff. 
The  next  longest.  2,000  ft.,  will  pierce  a 
mountain  near  Yale.  A  great  deal  of  con- 
struction   along   the    Fraser   River,    especially 
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ill  the  canyon,  will  cost  $300,000  a  mile,  W.  H. 
MacLeod,  Winnipeg,  Wan.,  is  general  man- 
ager. 

The  Tcmiskaming  &  Northern  Ontario  Ry. 
Commission,  J.  L.  Hnglehart,  Chairman,  Tor- 
onto, Ont.,  has  arranged  to  purchase  for  $'ioO,- 
000  the  Nipissing  Central  Ry.,  an  electrical 
road.  One  advantage  of  this  transaction  will 
be  that  the  Kerr  Lake  branch,  the  Haileybury 
spur,  and  the  New  Liskeard  spur  of  the  T. 
&  N.  O.  can  all  be  electrified.  This  is  regard- 
ed as  in  reality  but  a  step  towards  the  ulti- 
mate electrification  of  the  entire  T.  &  N.  O. 
system,  a  scheme  which  was  advanced  by  the 
Commission  some  years  ago.  It  is  understood 
that   the   purchase   carries  with  it   the  control 


of  the  walcr-pi.wcr  at  1 1  i.i^li  I'alls.  The  char- 
ter of  the  \ipis-~iii.y  Central  is  for  a  line  con- 
necting Cobalt.  llaiU-yluiry  and  New  Liskeard, 
and  running  ah>n.i>  the  imrth  end  of  Lake 
Nipissing  to  the  Oueber  liorder.  .\t  present 
the  road  runs  from  Cnhalt  to  llailoybury,  and 
it  has  been  quite  a  competitor  witli  the  T.  & 
N.  O.  line.  The  ac(|uisiti(jn  i>f  the  line  l)y  the 
(iovernment  road  will  put  tlie  l.itter  in  a  posi- 
tion to  discontinue  thr  running  of  some  eight 
trains   a  day. 

Mexico. 

Now  that  the  N.itional  l\.iiK\a>s  of  Mexico 
lias  completed  cnnslruction  of  its  new  steel 
bridge  across  the   Rio  (Irande  to  roinuct   with 


l^aredo.  Te.x.,  it  iy  i)roljabU-  tli.it  work  will  be 
started  soon  on  the  branch  line  to  run  from 
Allende  to  Las  Vacas,  opposite  Del  Rio,  Tex. 
Plans  for  the  proposed  line  were  adopted 
some  time  ago,  but  revolutionary  disturbances 
prevented  the  necessary  material  from  lieing 
shipped  and  greatly  hindered  the  work.  With 
the  starting  of  construction  on  the  branch  line 
the  work  of  erecting  another  international 
bridge  across  the  Rio  (irande  will  also  begin, 
the  latter  structure  to  connect  Las  Vacas  and 
Del  Rio.  The  bridge  will  be  erected  jointly 
by  the  National  Railways  of  Mexico  and  the 
Kansas  City,  Mexico  &  Orient.  The  latter  is 
now  constructing  a  liranch  line  from  San  An- 
licl...  Tex.,  to  Del  Rio. 


Arizona. 

The  city  council  of  Phoenix,  Ariz.,  on  April 
3  rejected  the  bids  made  by  the  Arizona  Bitu- 
lithic  Co.,  for  12  blocks  of  paving  in  that  city, 
their  bid  being  $2.25  per  sq.  yd.  for  paving 
and  $.11  for  excavating. 

Arkansas. 

.\  bill  is  before  the  legislature  of  Arkansas, 
Little  Rock,  to  create  the  Little  Rock  and  Fort 
Smith  road  district.  The  bill  provides  for  the 
building  of  a  macadam  highway  on  the  north 
side  of  the  river,  commencing  at  .\rgente  and 
ending  at  Fort  Smith.  The  counties  trav- 
ersed are  Pulaski.  Conway,  Pope.  Johnson, 
Franklin,  Crawford  and  that  part  of  Sebastian 
lying  between  Fort  Smith  and  the  .Arkansas 
river  at  Van  Buren.  Bonds  are  to  be  issued 
to  construct  the  road, 

California. 

®The  Barber  Asphalt  Paving  Co.,  906-916 
Addison  Mead  Bld.g.,  San  Francisco,  Cal.,  has 
been  awarded  the  contract  by  the  city  council 
of  Sacramento,  Cal.,  for  furnishing  a  street 
road  roller  of  modern  and  approved  type 
weighing  not  less  than  12  tons  and  propelled 
either  by  steam  or  gas.  The  contract  price 
is  $3,250,     Bids  were  opened  April  3, 

®Raston  Poole  &  Keistner.  Ferndale,  Cal,. 
have  been  awarded  the  contract  by  the  County 
Board  of  Supervisors,  Eureka.  Cal,.  for  the 
construction  of  road,  8.2-fn  ft,  long,  froin 
Ferndale  side  of  the  new  county  bridge  on 
Eel  River  to  Clausen's  corner  for  $556.  Bids 
were  opened  April  11, 

®The  board  of  supervisors  of  San  Joaquin 
County,  -Stockton,  Cal.  has  let  the  contract  for 
repairing  the  Linden  road  from  East  St,,  to 
the  Diverting  Canal,  to  McDonald  &  Jenkins 
on  their  bid  of  $17,365, 

Plans  for  the  improvement  of  the  Linda 
Vista  district  of  Oakland,  Cal.,  have  been  laid 
out  by  the  members  of  the  Linda  Vista  Im- 
provement Club,  who  have  asked  that  the  dis- 
trict be  lighted,  the  streets  macadamized  and 
oiled,  and  more  sidewalks  constructed. 

Advices  from  Santa  Ana,  Cal.  county  seat 
of  Orange  county,  state  that  a  $1,500,000  bond 
issue  is  strongly  advocated  for  the  construc- 
tion  of  good   roads  in   that   county. 

The  board  of  supervisors  of  Butte  County, 
Oroville,  Cal,  has  decided  to  co-operate  with 
the  supervisors  of  Plumas  County,  Quincy. 
Cal.  in  the  construction  of  a  road  from  Oro- 
ville through  the  North  Fork  canyon  to  Shoo 
Fly  and  on  to  the  Nevada  slate  line.  The  two 
counties  will  ask  for  an  appropriation  of  $500.- 
000  from  the  $18.000.00i)  bond  issue  recently 
voted  bv  the  state. 

The  Planada  Development  Co,.  Los  Angeles. 
Cal.  J,  Harvey  McCarthy,  president,  has 
awarded  the  contract  for  improvement  work 
on  the  Merced  project  of  Planada  to  Paonessa 
&  Taylor  of  Los  Angeles  for  $80,000. 

Delaware. 

The  city  council  of  Wilmington.  Del.  has 
decided  to  borrow  $10(1,000  for  street  work, 
?5(),000  for  sewer  work  and  $100,000  for  the 
purchase  and  establishment  of  public  play- 
grounds in  the  city. 


District  of  Columbia. 

•|*l'>icls  will  be  received  until  2  p.  111  .  May  (i, 
by  District  Commissioners.  W'ashington.  D.  C. 
for  paving  various  streets  and  avenues  with 
sheet  asphalt. 

Florida. 

^Bids  will  lie  received  until  Mn  12  :it 
2:30  p.  111.  b\-  Board  of  Public  Works.  Jack- 
sonville. Fla..  for  furnishing  necessary  labor 
and  material  for  .grading,  curbing  and  paving 
with  vitrified  blocks  Davis.  5th.  Market,  l.ili- 
ert\,  Washingtr)n.  ^binroc.  Catberine  and 
other  streets.  P.  A.  Dignan  is  Chairman  of 
the  Board. 

Georgia. 

The  street  committee  of  the  city  council  of 
.\tlanta.  Ga.,  has  rejected  all  bids  received  on 
.\pril  14  for  the  paving  of  North  Blvd.,  from 
Ponce  de  Leon  Ave.  to  the  .Southern  railroad 
with  wood  block.     New  bids  will  be  called  for. 

Illinois. 

4»Bids  will  be  received  until  2  p.  ni..  .\pril 
20.  by  Board  of  Local  Improvements.  R.  P. 
Van  Deusen,  Secretary.  Pekin.  Ill,  for  the  im- 
provement of  Park  Ave.,  from  4th  St.  to 
Court  St.  It  is  estimated  that  the  materials 
and  labor  will  be  about  as  follows  :  24,000  sq. 
yds.  of  vitrified  brick  pavement;  10,000  lin.  ft. 
of  combined  Pijrtland  cement  concrete  curb 
and  gutter ;  10,000  lin.  ft.  Portland  cement  con- 
crete curb;  700  lin.  ft.  of  marginal  protection 
stone  curb;  10,000  cu.  yds.  of  excavation,  earth 
work  and  filling. 

•J»l!ids  will  be  received  until  1 1  .'i.  ni  .  M.iy 
2nd,  bv  the  Board  of  Local  Improvements, 
Chicago,  III,  Chas.  K.  V.  Standish,  secretary 
for  paving  the  following  and  other  streets : 
Chestnut  PI.  460  lin.  ft.  concrete  curl),  470 
sq.  yds.  brick  pavement;  42nd  PI.  3,17u  lin. 
ft.  granite  concrete  combined  curb  and  gut- 
ter, 2,000  sq.  ft.  concrete  sidewalks,  5,120  sq. 
yils.  asphalt  pavement:  •53rd  St.,  2,180  lin.  ft. 
granite  concrete  combined  curb  and  gutter, 
•3,750  sq.  vds.  asphalt  paving :  Greenwood  Ter- 
race, 1.260  lin.  ft.  granite  concrete  combined 
curb  and  cutter.  1.900  sq.  vds  asphalt  pave- 
ment :  N,  Hamlin  .Av,,  700  lin,  ft.  gravel  con- 
crete combined  curb  and  gutter,  1,140  sq,  yds, 
asphalt  paving;  Maplewood  Ave,.  1,830  lin  ft, 
gravel  concrete  combined  curb  and  gutter.  15n 
sq,  ft,  sidewalk.  310  cu,  yds,  earthy  cutting. 
2,410  sq,  yds.  asphalt  pavement:  S  Sacra 
niento  .\v'e..  1,880  lin  ft.  gr:mite  concrete 
combined  curb  and  gutter,  2no  s(|.  ft,  side- 
walk, 300  cu.  vds,  earth  filling.  3.120  sq,  vds, 
asphalt;  Seminary  ,\ve..  1.150  lin.  ft,  granite 
concrete  combined  curb  and  gutter.  120  lin, 
ft,  concrete  gutters,  811  .'q.  ft,  concrete  side- 
walks. 2.000  sq,  yds,  asphalt  ]i;ivemcnt ;  7(ith 
PI.  1.410  lin,  ft!  granite  concrete  combined 
curb  and  gutter.  200  sq,  ft,  concrete  sidewalk, 
1.000  cu.  yds,  earth  cutting.  1.340  sq,  yds, 
.asphalt;  77th  Si,,  550  lin.  ft,  granite  concrete 
comliined  curb  and  gutter.  100  sq,  ft,  concrete 
sidewalk.  850  sq,  vds,  macadam  pavement  ; 
W,  23rd'  PI.  2,0811'  lin.  ft.  granite  concrete 
combined   curb    and    gutter.    1.200    lin.    ft,    con- 


crete gutters,  lUO  lin.  ft.  curb  wall  to  be  re- 
naired  and  replastered,  100  sq  ft.  concrete 
sidewalk,  6.570  sq.  yds.  asphalt;  W.  33rd  PI. 
•''.7:'>(i  lin.  ft.  granite  concrete  comliined  curb 
and  gutter.  5,000  sq.  yds.  asjihalt  pavement ; 
37th  St.,  2,470  lin.  ft.  granite  concrete  com- 
bined curb  and  gutter,  200  sq.  ft.  concrete 
sitlewalk.  3.900  sq.  yds.  asphalt;  Wilson  .\ve.. 
1.4(iO  lin.  ft.  granite  concrete  combined  curb 
and  gutter.  100  sq.  ft.  concrete  sidewalk.  200 
cu.  yds.  earth  filling.  2.330  sq.  yds.  asphalt 
pavement.  In  the  above  work  all  combina- 
tion curb  and  gutters  is  to  be  set  upon  a 
sand  or  cinder  base,  all  asphalt  pavement  is 
to  have  a  6-in.  Portland  cement  concrete 
foundation,  the  surface  of  pavement  to  be 
swept  with  natural  hydraulic  cement.  All 
brick  pavement  is  to  have  a  6-in.  Portland 
cement  concrete  foundation  with  2-in.  sand 
cushion,  joints  to  be  filled  with  coal  tar  or 
asnhaltic  filler  as  specified  and  surface  dressed 
with  sand.  Work  includes  28  streets  and  al- 
leys. Proposal  must  be  accompanied  by  cash 
or  certified  check  on  a  responsible  Chicago 
bank,  made  payable  to  the  President  of  the 
Board  of  Local  Improvements  for  10  per 
cent  of  aggregate  of  each  proposal. 

The  Cass  County  Commissioners.  Virginia. 
Ill,  have  pledged  an  additional  $3,000  to 
Chandlerville  for  the  construction  of  a  hard 
road  leading  out  south  from  that  town. 

®The  Board  of  Local  Improvements,  Chi- 
cago, Chas.  A.  V.  Standish.  secretary,  has 
awarded  the  contracts  for  paving  the  follow- 
ing alleys:  .Alley,  Hill  St.  to  W.  Elm  St.. 
Central  Paving  Co.,  172  Washington  St.;  al- 
levs.  W.  Superior  St.  to  W.  Huron  St.,  John 
.•\.  McGarry  &  Co..  188  Madison  St.;  alleys. 
Locust  and  W.  Chestnut  Sts.,  Central  Paving 
Co.;  alley,  E.  Chicago  Ave.  and  N.  State  St,, 
Central  Paving  Co, ;  alleys,  between  LaSalle 
;\ve,  and  N.  Clark  St.,  Central  Paving  Co.; 
alley,  between  W,  Oak  St,  and  Whiting  St., 
Central  Pavins  Co, :  allevs.  between  Hill  St. 
and  200  ft,  R^Wells  St,.  Central  Paving  Co.: 
allevs,  Eugenie  St,  and  Alohawk  St,,  John 
A,  McGarrv  &  Co.,  188  Madison  St.;  alleys. 
Elm  St.  and  Division  St..  Central  Paving  Co. ; 
allevs,  Wisconsin  and  Menommee  Sts.,  John 
\.  'McGarrv  &  Co.:  allevs.  Goethe  St.  and 
LaSalle  Ave.,  John  .-V.  McGarry  &  Co.  :  alley. 
North  .Ave.  and  Willow  St..  Jas.  K.  Sackley 
&  Co..  307  Chamber  of  Commerce ;  alleys. 
Webster  .'\ve.  and  Belden  .\\c  ,  Jas.  .-V.  Sack- 
lev  &  Co. ;  alleys.  Sedgwick  St.  and  Webster 
\ve.,  John  A.  McGarry  &  Co. ;  alleys,  Gar- 
lield  and  Webster  .\ves.,  John  .'\.  McGarry 
S:  Co. :  allevs.  Center  St.  and  Garfield  ,\ve,. 
John  A.  .M'cGarry  &  Co,;  alleys.  Center  St. 
:ind  Racine  .Ave .  John  A.  McGarry  &  Co.  : 
rdlevs.  Lincoln  and  Cleveland  .'\ves..  Jas.  .\. 
Sac'klev  &  Co, ;  alleys.  Fullerton  .•\ve,  and 
,\rling'ton  PI,  Jas,  .A,  Sackley  &  Co,:  alley. 
Wriglitwood  .Vve,,  and  Dewey  PI,  Jas.  A, 
Sackley  &  Co. ;  alley.  Menominee  St,  and  Wis- 
consin St.,  Jas,  .^,  Sackle>'  &  Co.;  alley.  Wis- 
consin St,  to  Center  St..  Jas.  .\.  Sackley  & 
Ci). ;  alleys,  bounded  by  Center  St..  Lincoln 
and  Cleveland  .Aves,.  John  \.  McGarry  & 
Co,;  allevs.  Welister  ,\ve..  Grant  PI  and 
Sedgwick  St..  Central   Paving  Co 
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•^Bi^ls  will  be  received  itiitil  11a.  m..  May  4. 
by  L.  E.  McGami,  Commissioner  Public 
Works,  4th  floor,  City  Hall,  Chicago.  111.,  for 
furnishing  and  delivering  complete  two  (2) 
twelve  to  fifteen  ton  road  rollers,  according  to 
specifications  on  file  in  the  ofiice  of  the  De- 
partment of  Public  Works.  Proposals  must 
he  accompanied  with  $1,(XU1.00  in  cash  or 
certified  check  for  the  same  amount  on  some 
Chicago  bank  and  made  payable  to  the  order 
of  Commissioner  of  Public  Works. 

+Bids  will  be  received  until  1 1  a.  m..  May  4, 
by  L.  E.  McGann,  Commissioner  Public 
Works.  4th  floor.  City  Hall,  Chicago,  III.,  for 
furnishing  and  delivering  approximately  25.- 
000  cubic  yards  of  crushed  limestone  f.  o.  b. 
certain  switch  tracks  in  the  2Jth.  2lMi  and  27th 
wards  in  said  city,  according  to  specifications 
on  hie  with  the  ofiice  of  the  Department  of 
Public  Works  of  said  city.  Proposal  must  be 
accompanied  with  $2,000  in  cash  or  certified 
clicck  made  payable  to  the  Commissioner  of 
Public  Works. 

4«Bids  will  be  received  until  11  a.  m..  May  3, 
1911,  by  L.  E.  McGann,  Commissioner  of  Pub- 
lic Works.  Chicago,  111.,  4th  floor  Citv  Hall, 
lOr  furnishing  and  delivering  approximately 
000,000  gallons  of  road  oil  to  various  ward 
yards,  switch  tracks  and  loading  stations  lo- 
cated throughout  the  city.  Proposal  must  be 
accompanied  by  cash  or  certified  check  to  the 
amount  of  One  Thousand  Dollars,  check  to 
be  made  payable  to  the  Commissioner  of  Pub- 
he  Works. 

Indiana. 

^Bids  will  be  received  until  10  a.  m.,  Mav 
I'  ij  Hancock  County  Commissioners,  Green- 
field, Ind..  for  the  construction  of  a  retainino' 
wall  on  Steele  road  Xo.  2.  Charles  H  Trov  is 
County  Auditor. 

oo*^u^'^'  will  be  received  until  10  a.  m..  April 
28,  by  Board  of  Park  Commissioners.  Indian- 
apolis. Ind..  for  the  imrovement  of  SSth  St 
latterly  named  Maple  road  from  Capitol  A.ve' 
to  Northwestern  Ave.  Leroy  E.  Snvder  is 
Secretary. 

4-Bids  will  be  received  until  May  5.  bv 
Board  of  Lake  County  Commissioners  at 
Crown  Point.  Ind.,  for  the  construction  of 
eight  gravel  roads.  Charles  A.  Johnson  is 
County  Auditor. 

^Bids  will  be  received  until  1  p.  m.  May  4 
by  Board  of  Wells  County  Commissioners" 
BluHton.  Ind.,  for  the  construction  of  two 
stone  roads  in  Jeflferson  township.  O.  D.  Gar- 
rett is  County  Auditor. 

4«Bids    will    be    received    until    1  :.30    p     m 
May  3.   by  Commissioners   of   Parke   Countv 
Kockville,    Ind..    for    the    construction    of   'a 
gravel  road  in  How^ard  township.     J.  E    Elder 
is  County  Auditor. 

•^•Bids  will  he  received  until  noon.  Mav  2, 
by  Board  of  Pulaski  Countv  Commissioners! 
Winamac.  Ind.,  for  the  construction  of  a  grav- 
el road  in  Salem  and  Beaver  townships.  W. 
E.   Munchenburg  is   .\uditor   of  the  county. 

•^Bids  will  be  received  until  2  p.  m.,  May  2. 
by  Board  of  Green  Countv  Commissioners',  at 
Blonmfield,  Ind..  for  the  construction  of  a 
macadamized  road  in  Tavlor  township  C  H 
Jennings  is  Auditor  of  the  countv. 

4'Bids  will  be  received  until  1  p.  m..  May  1. 
by  Board  of  Benton  Countv  Commissioners 
Fmvler,  Ind.,  for  the  construction  of  the 
Thomas  P.  Carroll  free  stone  road  on  the 
township  line  between  Bolivar  and  Oak  Grove 
townships.     L.  Shipman  is  County  Auditor 

^Bids  will  be  received  until  11  a.  m..  April 
29,  by  Board  of  Vigo  Countv  Commissioners, 
lerre  Haute,  Ind..  for  the  construction  of  four 
gravel  roads.  Nathan  G.  Wallace  is  Auditor 
of  the  county. 

®Kilty  &  Heck  of  Urbana  have  been  award- 
ed the  contract  by  the  Countv  Commissioners. 
Wabash.  Ind..  for  building  the  Smith  road  lo- 
cated between  Servia  and  Bippus,  for  $11,175 

®W.  W.  Hatch  Sons  Co.,  Goshen,  Ind.,  has 
been  awarded  the  contract  bv  the  city  of 
Goshen  for  the  improvrment  of  N.  Main  St 
with  Metropolitan  brick  with  Pioneer  asphalt 
hller.     Bir's  were  opened   April  3. 

®The  Commissioners  of  Rush  Countv  at 
Rushvillc.  Ind..  awarded  the  contract  for  the 
construction   of   the    T.   A.    Brown   stone   road 


ill  Anderson  township  to  Coulter  Bros,  of 
Rushville  for  $t),890.  Bids  were  opened  April 
15. 

®John  Berry,  St.  Hart  St.,  Princeton,  Ind., 
has  been  awarded  the  contract  bv  the  com- 
mon council  of  Princton,  Ind.,  foV  the  con- 
struction and  repair  of  all  sidewalks  in  the 
corporate  limits  between  May  1  and  Nov.  1, 
1911,  for  $.94%  per  sq.  yd.  Bids  were  opened 
-April  17. 

Iowa. 

•I-Bids  will  be  received  until  8  p  ni..  May 
15,  by  O.  F.  Graves,  City  Clerk.  Harlan,  la', 
for  the  construction  of  about  7,000  lin.  ft. 
of  concrete  curb  and  gutter  and  15.000  sq.  yds. 
of  concrete  pavement,  more  or  less.  Official 
advertisement  will  be  found  elsewhere  in  this 
issue. 

®The  city  council  of  Hampton,  la.,  has 
awarded  the  contract  for  the  paving  of  several 
blocks  of  streets  and  three  alleys  to  John  A. 
Beebe  of  Omaha,  Neb.,  at  the  "following  bid: 
Brick.  $1.92%;  cement  concrete.  $1.49;  cement 
curb.  $.38 ;  extra  grade.  $.40 ;  gutter  plate.  $,05 
per  lb.;  false  curb.  $.20.  The  district  com- 
prises the  two  blocks  on  the  south  and  east 
side  of  the  city  park,  one  block  on  Main  St.. 
from  Chadima's  corner  meat  market  to  J.  Sik- 
kema's  hlacksniitli  shop,  and  the  Iilock  on  3(1 
St.,  from  the  blacksmith  shop  to  the  Hampton 
Mercantile  Co.'s  store. 

City  Engineer  R.  C.  Hart  of  Clinton,  la., 
has  prepared  preliminary  reports  and  esti- 
mates for  the  paving  of  5th  Ave.,  between  2d 
and  5th  Sts.  The  estimated  cost  of  the  im- 
provement, provided  creosoted  wood  block  is 
used,  is  $41,932. 

The  city  council  of  Villisca,  la.,  has  ordered 
specifications  prepared  for  the  paving  of  the 
business  streets  of  the  city.  Bids  for  the  work 
will  be  asked  for  shortly. 

Plans  and  specifications  are  being  prepared 
for  the  laying  of  30  blocks  of  paving  in  the 
city  of  Denison,  la.,  in  the  near  future? 

Mayor  J.  F.  Starr  of  Fairfield.  la.,  recom- 
mended to  the  city  council  the  construction  of 
about  three  more  miles  of  paving,  an  improve- 
ment to  the  city  lighting  system,  and  the  in- 
stallation of  electroliers  in  the  business  dis- 
trict, installation  of  a  filtration  system  at  the 
water  works  and  the  adoption  of  a  compre- 
hensive plan  for  a  better  sewer  system. 

Kansas. 

©Contracts  for  the  construction  of  sand- 
clay  roads  to  cost  $11,088  were  awarded  by  the 
County  Commissioners.  Wichita.  Kan.,  on 
April  10.  as  follows:  C.  K.  Whitney,  for  the 
building  of  the  roads,  which  start  at  the  first 
section  line  west  of  Meridian  St.,  at  the  end 
of  the  paving  on  Douglas  Ave.,  running  then 
north  and  south  a  half  mile  each  way  and 
then  running  five  miles  west  on  Maple  St.  and 
Central  Ave.  Two  bridges  will  be  built  along 
the  improved  road  and  46,781  cu.  yds.  of  grad- 
ing will  be  necessary  before  the  road  is  built. 
The  roads  will  be  about  11%  miles  in  len.gth. 

The  ^  Leavenworth  and  Wyandotte  County 
Commissioners,  Leavenworth  and  Kansas  City, 
Kan.,  county  seats  respectively,  plan  the  con- 
struction of  the  Kansas  City-Leavenworth  rock 
road.  A  meeting  was  recently  held  to  appor- 
tion the  cost  of  culverts  that  must  he  built 
on  the  part  of  the  road  which  follows  the 
county  line. 

Kentucky. 

The  city  council  of  Mt.  Sterling,  Ky.,  has 
passed  an  ordinance  authorizing  the  construc- 
tion of  brick  streets  in  the  business  section  of 
the  city.  ,\bout  12.000  sq.  yds,  will  be  lai<l  this 
year.  Bids  for  the  work  w-ill  be  received  at 
once. 

Louisiana. 

®The  Bunkie  and  Bayou  Dulac  Canal  com- 
mittee, according  to  advices  from  Bunkie,  La., 
on  .\pril  15  opened  bids  on  the  proposed  rnad 
and  canal  from  Bunkie  to  Bayou  Delac.  The 
contract  was  let  to  S.  J.  Burlin  of  Cottonport 
for  $2,700. 

®Thc  Board  of  Aldermen  of  Hounia.  La., 
has  aw-arded  the  contract  for  the  paving  of 
Church.  Lafayette  and  Roussel  Sts.,  with  ce- 
ment sidewalks  to  Comerford.  Garber  &  Co. 
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Maryland.  ; 

The  construction  of  a  new  road  from  Dodge   I 
Park.   Md.,   into  the  District   of  Columbia   is    . 
being  planned   by   an  association   recently   or-   i 
ganized  and  known  as  the  Kent  Citizens'  Asso- 
elation.    Arrangements  have  been  completed  to  ] 
build    the    road    from    the    Marlboro    pike    at 
Dodge  Park  to  Huntsville,  a  distance  of  11% 
miles.     The    officers   of    the   association    are:    i 
O.  C.  Strawn,  president;  J.  J.  Crawley,  secre- 
tary, and  Lloyd   Prather,  treasurer. 

Massachusetts.  , 

Approximately   $1.(10(1,000    will   be   spent   on    1 
the  roads  of  Massachusetts  this  season  under  \ 
the   direction   of   the   Massachusetts   Highway 
Commission.     Of   this  amount  about  $5(.»0,000    1 
will    go    into    the    construction    of    new    state     ' 
roads,  and  the  other  $.500,000  will  be  devoted 
to  improvements  of  other  main  highways  and 
to  the  maintenance  of  the  roads  which  already    x 
have  been  built  by  the  commission.     There  are    ' 
in  Massachusetts  about  837  miles  of  state  high- 
way.    By  the  end  of  this  season  it  is  intended 
to   have   constructed    approximately   45    miles 
additional.     Besides  this  the  commission  pro- 
poses to  improve  many  miles  of  existing  town     ' 
roads. 

Michigan. 

•{•Bids  will  be  received  until  Mav  2,  by 
Common  Council,  Charlevoix,  Mich., 'for  the 
paving  of  Michigan  Ave.  in  said  city  42  ft. 
wide  between  gutters,  covering  about  600  lin. 
ft.,  and  for  paving  Dixon  Ave.  from  Michi- 
gan Ave.  to  the  P.  M,  right-of-way,  32  ft. 
between  gutters,  and  a  lineal  distance  in  length 
of  about  4,600  ft.  The  curb  and  gutter  on  all  | 
streets  to  be  6  in.  curb  and  18  in.  gutter,  con- 
crete construction.  Bids  are  desired  on  the 
curb  and  gutter,  separate  from  the  paving. 
E.  J.  Miller  is  City  Clerk. 

The   County   Commissioners  at  Menominee, 
Mich.,    have    rejected    all    the    bids    received 
April  12  for  the  construction  of  7%  miles  of      ] 
gravel  road.     The  lowest  bid  received  amount- 
ed  to   $13,728.     The   work   will   now   be   done      j 
by  the  county   force. 

Supervisor  John  Rauchholz  of  Richland 
Township,  Saginaw  County,  Saginaw,  Mich., 
states  that  an  election  will  be  held  in  that 
township  on  May  20  to  vote  on  the  proposition 
of  issuing  bonds  to  the  sum  of  $20,000. 

The  Board  of  Estimates  of  Detroit,  Mich., 
has  authorized  approximately  $250,000  of  brick 
and  asphalt  resurfacing. 

Marengo  Township,  Marengo,  Mich.,  has 
voted  $1,500  to  be  used  for  the  building  of  a 
mile  of  gravel  road  under  the  state  award 
plan,  directly  east  from  Alarshall. 

Minnesota.  ) 

•J«Bids  will  be  received  until  7 :30  p.  m., 
April  28,  by  City  Council,  Minneapolis,  Minn., 
for  furnishing  the  city  with  5.000  sq.  yds.  of 
granite  blocks  according  to  specifications  on 
file  with  the  Citv  Engineer.  Henrv  N.  Knott 
is  City  Clerk. 

The  County  Commissioners  of  Saint  Louis 
County,  Duluth,  iMnn..  have  called  for  bids 
on  several  jobs  of  county  road  and  bridge 
work.  The  contracts  will  be  let  at  the  May 
meeting  of  the  commissioners.  There  is  $225,- 
000  to  be  spent  on  St.  Louis  County  roads 
(luring  the  coming  year. 

Mississippi. 

4«Bids  will  be  received  until  noon.  May  2, 
by  Mayor  E.  S.  Donnell.  Columbus,  l\Ii?s.,  for 
constructing  approximately  6,000  lin.  ft.  of 
concrete  curb  and  gutter  or  granite  curb  and 
concrete   gutter.  ' 

The  Board  of  Supervisors,  Clarksdale.  Miss.,        ^ 
has  ordered  that  a  new  road  be  laid  out  in  the 
Big  Creek  territory,  northwest  of  Lyon,  con- 
necting with  the  road  from  Lyon  to  the  Quit- 
man county  line. 

Advices  from  Gulfport,  Miss.,  state  that  the      "i 
Beat   Road   Commissioners,  who  have  charge       1 
of  the  expenditure  of  the  $50,000  provided  for 
the  building  of   roads  in  Beat  two  of  Harri-        ; 
son    County,    have    rejected    the   bid    they   re- 
ceived   for   the   building  of   about   four   miles 
of  road  north  of  Gulfport.    The  estimated  cost 
of  the  road  is  $10,000.     It  is  probable  that  the 


•J«  indicates  work  now  open  for  bids.      ®  indicates  a  contract  let  recently. 
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clianecd   and    the    work 


specifications   will   li' 
re-advertised. 

Missouri. 

4'Bids  will  be  recencd  untd  noon,  May  5. 
1)V  Board  of  Public  Improvements,  W.  T. 
Findly,  Secy.,  St.  Louis,  Mo.,  for  reconstruct- 
ing 25th  St..  from  Cass  .\ve.  to  St.  Louis  Ave. 
Plans  and  specifications  can  be  obtained  of 
the  board. 

^Bids  will  be  received  until  noon,  May  5, 
by  Board  of  Public  Improvements,  \V.  T. 
Findly,  Secy.,  St.  Louis.  Mo.,  for  the  recon- 
structing of  'ilst  St..  from  Washington  Ave. 
to  Cass  Ave.  Plans  and  specifications  can  be 
obtained  at  the  office  of  the  board. 

4"Bids  will  be  received  until  noon.  May  -5, 
by  Board  of  Public  improvements,  W.  T. 
Findly,  Secy.,  St.  Louis,  Mo.,  for  reconstruct- 
ing Benton  St.,  from  Broadway  to  -Hth  St. 

®The  Board  of  Public  Works  of  Kansas 
City,  Mo.,  has  awarded  the  contract  for  the 
paving  of  the  allev  between  Gillman  road  and 
Holmes  St..  .SIst  St.,  to  Linwood  Blvd.,  to  A. 
R.  Mense  for  $1.23  per  sq.  vd. 

The  Board  of  Public  Works  of  St.  Joseph, 
Mo.,  has  been  petitioned  for  the  paving  of 
Albemarle  St.,  M  to  4th,  with  concrete  or 
asphalt. 

The  city  council  of  Kansas  City,  Mo.,  has 
decided  to  widen  18th  St.,  between  Baltinior'- 
and  Woodland  Aves.  It  is  intended  to  appro- 
priate 2.5  ft.,  on  the  south  side  of  the  street, 
from  Baltimore  Ave.  to  the  Paseo,  aiid  1-5  ft. 
on  the  north  side  from  the  Pasco  to  Woodland 
.^ve.  The  estimated  cost  of  the  improvement 
is  $600,000,  which  will  have  to  be  borne  by  a 
benefit  district  extending  a  hall  block  on  each 
side  of  18th  St..  from  Baltimore  to  Cleveland 
Aves.  ^ 

The  citizens  of  De  Soto,  Mo.,  on  April  1.^ 
voted  the  issuance  of  bonds  to  the  amount  of 
$.30,000  for  road  purposes  in  De  Soto  Road 
District. 

Pettis  County.  Sedalia.  Mo.,  has  called  a 
special  election  for  \U\  10  to  vote  on  a  pro- 
posed bond  issue  of  $3-50,000  for  the  construc- 
tion of  125  miles  of  rock  road  radiating  from 
Sedalia   to   all   parts   of   the   county. 

Montana. 

®The  city  council  of  Creat  Falls.  Mont.,  has 
awardeil  the  contract  for  lioulevarding  work 
in  special  improvement  district  107  and  four 
on  108  to  Nelson  &  Smith  for  $2,209.  and 
$1,817. 

The  county  commissioners.  Libliy.  Mont.,  are 
considering  the  matter  of  liond'ing  Lincoln 
County  for  the  purpose  of  linilding  a  trunk 
line  wagon  road  through  the  county,  follow- 
ing the  Kootenai  river.  The  proposed  work 
calls  for  the  building  of  somewhere  in  the 
neighborhood   of  50  miles   of   highway. 

New  Jersey. 

®The  Buffalo  Steam  Roller  Co.,  of  Buf- 
falo, N.  Y.,  has  been  awarded  a  contract  by 
the  Hudson  County  Boulevard  Commission. 
Jersey  City,  N.  J.,  for  a  15  ton  standard  steam 
roller  for  $3,500,  less  an  allowance  of  $G00 
for  two   condemned  rollers. 

®The  Filbert  Paving  Co.,  of  Philadelphia, 
Pa.,  has  been  awarded  the  contract  by  the  city 
council  of  Swedesboro,  N.  J.,  for  the  con- 
struction of  an  improved  road  or  street  on 
Railroad  Ave.,  in  the  Borough  of  Swedes- 
boro, beginning  at  the  edge  of  the  stone  pave- 
ment on  Main  St.  and  extending  over  Rail- 
road Ave.  to  the  right-of-way  line  of  the 
West  Jersey  &  Seashore  R.  R..  a  distance  of 
!<r,9  ft.  The  contract  price  is  $4,390.  Bids 
were  opened   April   15, 

Fiebleman  &  Co.,.  of  Newark,  N.  J.,  have 
commenced  work  upon  the  development  of 
land  in  Passaic  .\ve.,  in  Chatham,  N.  J.  Over 
500,000  cu.  yds.  of  dirt  will  he  used  to  fill 
and  nearly  seven  miles  of  concrete  walks  are 
to  be  laid. 

New  York. 

^P.iils  will  be  received  initil  8  p,  m,._May 
15.  ])y  Common  Council.  Lackawanna,  N.  Y., 
for  necessary  labor  and  material  for  p.-!ving 
Ridge  Road  from  the  east  curb  line  of  S. 
Park  \\-t.  to  the  east  curb  line  of  the  Ham- 
burg Turnpike  with  vitrified  brick,  the  pave- 


ment to  be  42   II    ni  width   from  curb  to  curb. 
I.  J    Monaghan  i^  Citv  Clerk. 

The  Assembly.  Albany.  X.  Y..  on  April  20 
passed  the  bills  of  Senator  Murtaugh,  appro- 
priating $1,000.1100  for  improved  highways  in 
the  southern  tier  of  the  state;  .Vssemblyman 
Merritt,  appropriating  $()00,000  for  good  roads 
in  St.  Lawrence  County,  and  .\ssemblyman 
Washburn,  appro|)riating  $(iu,00()  for  an  im- 
liroved   roail    from    Kingston   to   West   Hurley. 

North  Carolina. 

4*Bids  will  be  received  until  :)  p.  ni.,  .May 
12,  by  R.  O.  I'Mwards,  I^ieut.,  Constructing 
Quartermaster.  Fort  Caswell,  N.  C,  for  the 
construction  of  500  S(|.  yds.  macadam  concrete 
or  gravel  road  and  about  2.0i>o  s(i.  ft.  con- 
crete walk  at  Fort  Caswell,  N.  C. 

North  Dakota. 

The  city  council  of  Grand  Forks,  N.  Dak., 
on  .\pril  11  received  the  following  bids  for 
paving  of  the  three  districts.  N'os.  15.  lli  and 
18.  IDistrict  15  takes  in  Cottonwood.  Chest- 
nut and  Walnut  Sts.,  and  such  parts  of  First. 
Second  and  Third  Aves.  that  intersect.  The 
estimated  cost  is  $75,000.  District  10  takes 
in  Third  St..  from  the  end  of  the  present 
paving  to  Skidmore  .Ave.,  taking  in  Ion  .\ve.. 
in  Skidmore  .\ve..  Hill  Ave..  Third  St.,  to 
the  allev  between  Third  St.  and  Second  St. 
The  estimated  cost  is  $26,600.  District  18 
takes  in  Lewis  Blvd.,  running  in  front  of 
St.  Michael's  hospital,  alley  between  Third  St. 
and  Second  St.,  to  a  point  150  ft.  south  of 
Park  St.  The  estimated  cost  is  $18,700.  The 
Bithulithic  Co.,  on  bithulithic.  $2..52  per  sq. 
vd..  in  district  15  and  $2.57  per  sq.  yd.  in 
districts  IG  and  18;  combination  pavement  of 
15  ft.  paved  roadway  with  a  7%  ft.  strip 
of  cement  concrete  on  each  side,  for  district 
15,  $1.00  and  $2.45  for  concrete  strips  and 
roadwav  respectively,  and  for  Nos.  16  and  18, 
$2  and"  $2.55  for  the  two  kinds :  The  R.  S. 
Blome  Co.,  granitoid  pavement  for  all  dis- 
tricts, $2.40  per  sq.  yd.  P.  McDonnell,  uni- 
form' for  all  districts,  as  follows:  Cement 
concrete.  $1.70;  donnellite.  $2;  asphalt  ma- 
cadam. $1.80;  asphalt  concrete.  $2;  creo.soted 
block  20  lb.  treatment.  3V2-in.,  $2.70,  3-in., 
$2.50;  vitrified  brick.  $2.55;  combination,  ce- 
ment section,  $1.70;  paved  roadway.  $2.10.  and 
$2.20;  The  Grand  Forks  Concrete  Co..  cement 
concrete,  $1.83 ;  asphalt  macadam,  with  Tarvia 
V  treatment  $1.80,  with  Westurmite,  ,$2.20; 
creosoted  block,  3y2'.K20.  $3.35;  comliination 
cement  work.  $1.85;  pave<i  roadway,  $1.8.) 
with  Tarvia  and  $2.25  with  Westurmite ;  The 
Northern  Construction  Co.,  on  cement  con- 
crete, $1.85;  asphalt  macadam.  Tarvia  finish. 
$1.85;  combination.  $l.il5  for  concrete  work, 
and  $1.85  for  paved  roadway  with  Tarvia 
finish 
$2.10; 
paved 


Westurmite  Co..  on 
combination  concrete 
roadway.   $2.20. 

Ohio. 

•J«Bids  will  be   receive<l  until   11 


asphalt   concrete, 
work.   $1.98.   and 


May  10, 
bv  Board  of  Hamilton.  County  Commissioners, 
Cincinnati,  O..  for  the  improvement  under 
Specifications  No.  187.  of  extension  of  Stuble 
road  by  macadamizing  from  Pipiiin  Road  to 
Hamilton  Pike  in  ,  Colerain  and  Springfield 
township.     Fred  Dreihs  is  clerk. 

•J-Bids  will  be  received  until  nf)on.  !\Iay  ISi. 
bv  Board  of  County  Commissioners,  Cincin- 
nati O..  for  the  improvement,  under  specifi- 
cations No.  192,  of  Compton  Road  from  Cole- 
rain  township  line  1,600  ft.  east  in  Springfield 
township.     Fred   Dreihs   is  clerk. 

4>Bids  will  be  received  until  10  a.  m.,  .\pril 
28.  by  Board  of  County  Commissioners  at  the 
office  of  C.  C.  Meekison.  County  .Auditor,  Na- 
Doleon,  O.,  for  the  improvement  of  seven 
roads. 

^Bids  will  be  received  until  noon,  .April 
27,  by  Director  of  Public  Service,  Youngstown, 
O..  for  furnishing  necessary  labor  and  mate- 
'■ial  for  sewering  and  grading  Flemming  St., 
between  Federal  St.  and  North  Fnd.  .A  certi- 
fied check  for  $300  must  be  filed  with  each 
bid.     W.   H.    McMillin   is   Clerk. 

4»Bids  will  be  received  until  11  a.  m..  May 
•^.  by  Board  of  County  Commissioners.  Cleve- 
land'. O.    for  grading  and  improving  Harvard 


have  asked  the  as- 
Commissioners  at 
Madison   road   with 


Road  between  Stations  U  and  1(1.  Plans  and 
succifications  may  be  obtained  of  Frank  Lan- 
der,  County   Surveyor. 

®The  board  of  control  of  Youngstown,  O., 
on  April  10  awarded  six  contracts  for  paving 
and  grading,  as  follows:  Bettie  Ave.,  grading, 
to  J.  M.  McGraw,  at  $943;  Duquesiie  St., 
paving,  to  Youngstown  Construction  Co.,  at 
S.5,411;'  Breaden  St.,  paving,  to  MuUin  & 
f)uiiin.  at  $10..523;  Superior  St.,  paving,  to  A. 
"ollucci,  at  $12,-558:  Oak  St.,  paving,  to  A. 
O'Hara,  at  $27,441,  and  Logan  .Ave.,  paving, 
.0  S.  H.  DeGroodt,  at  $35,766. 

®Baldwin  Bros.,  Rose  Bldg.,  Cleveland,  O., 
have  been  awarded  the  contract  by  the  Board 
of  County  Commissioners,  Cleveland,  for 
grading,  drainage  and  improving  Wooster 
Pike  road  No.  3  from  end  of  the  present  brick 
road  to  ihe  Medina  county  line  in  Strongville 
township.  The  contract  price  is  $30,105.  Bids 
were  opened  April   15. 

®The  Trustees  of  Salem  Township.  Wyan- 
dot County,  Upper  Sandusky,  O.,  have  reject- 
ed the  bids  received  for  piking  the  Moodv 
road  a  quarter  of  a  mile,  and  the  Johnson 
road  a  mile  and  three-quarters  and  entered 
into  a  private  contract  with  Joseph  Eckert  of 
Salem  township  for  $2.10  per  cu.  yd.,  on  the 
Moody  road,  and  $1.-55  per  cu.  yd.,  on  the 
Johnson  road. 

Citizens  of  Oakley.  O., 
distance  of  the  County 
Cincinnati.  O  ,  in  paving 
granite. 

State  Highway  Commissioner  James  C. 
Wonders,  Columbus,  O.,  has  notified  the  Coun- 
tv  Commissioners  at  Portsmouth,  O.,  that  the 
Chillicothe  pike  which  was  started  last  year 
must  be  completed  this  year.  It  is  estimated 
that  it  will  cost  $2,000  to  complete  the  work. 
The  county  surveyor  of  Athens  County, 
.Athens,  O..  has  been  instructed  to  go  ahead 
with  his  survey  of  the  route  of  the  state  aid 
road  through  the  town  of  Nelsonville.  This 
highway  will  be  built  this  year  from  the  cor- 
poration line  of  Nelsonville  east  toward 
.Athens  to  Myers'  Crossing.  James  C.  Won- 
ders, Columbus,  is  state  highway  commis- 
sioner. 

The  Columbiana  County  Commissioners, 
Lisbon,  O.,  have  announced  their  intention  of 
constructing  this  summer  10  miles  of  the  brick 
roads  contemplated,  wdiich  are  to  cross  the 
county  from  east  to  west  and  from  north  to 
south'  The  roads  will  be  constructed  in  sec- 
tions, two  miles  to  be  built  this  summer  at 
each  of  the  following  points;  East  Liverpool, 
Wellsville.  Salem,  Lisbon  and  East  Palestine. 
It  is  estimated  that  the  work  to  be  done  this 
year  will  cost  in  the  neighborhood  of  $150,- 
i)00.  The  entire  improvement  will  cost  $500,- 
00(>.  James  C.  Wonders,  Columbus,  is  state 
highwav  commissioner. 

The  County  Commissioners,  Port  Clinton, 
O.,  have  granted  the  building  of  two  stone 
ro,-ids  in  Allen  township,  which  are  estimated 
to  cost  about  $40,000.  One  road,  the  Curtice 
road,  is  about  two  and  a  half  miles  in  length, 
will  be  16  ft.  wide  and  have  a  w-ater  cement 
top  dressin.g.  The  other,  the  Williston  road, 
will  be  about  three  miles  long  and  14  ft.  wide 
and  have  a  covering  of  a  tar  preparation. 

Plans  and  specifications  for  improvement  of 
the  Countrv  Club  road,  from  Reading  Pike  to 
Ohio  pike,'  Silverton.  at  an  estimated  cost  of 
$5,011.  have  been  ordered  by  the  County  Com- 
missioners,  Cincinnati,  f). 

Surveyor  Cowan's  plaiT;  and  specilications 
for  improvement  on  Bond  road,  from  Mont- 
eomery  road  to  Camargo  pike,  at  an  estimated 
cost  o'f  $17.5111.  have  bceii  approved  by  the 
countv  commissioners.  Cincinnati,  O.^  The 
plans'and  siiecifications  for  macadamizing  of 
the  extension  of  Struble  road,  from  Pippin 
road  to  Hamilton  pike,  at  an  estimated  cost 
of  $1.58,'<  were  recei\ed  by  the  commissioners. 
The  countv  commissioners.  P>owling  Green, 
O,  have  ordered  the  building  of  two  stone 
rolids  to  the  (ieolschin  Stone  Co.  The  roads 
extend  five  miles  between  Weston  and  Milton 
townships. 

Oklahoma. 

.A  petition  has  been  circulated  by  L.  D. 
Lindsev.  Kevstone.  Okla.,  to  have  the  county 
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commissioners  of  Tulsa  County,  Tulsa.,  Okla.. 
establish  a  road  which  passes  Appalacia  station 
on  the  Missouri.  Kansas  &  Texas  Railroad. 
®Thc  city  council  ol  Lawtoii.  Okla.,  has 
awarded  the  contract  for  the  pavinjr  of  -l.") 
blocks  to  C.  H.  Shaw  of  tliat  citv  for  approxi- 
mately Slati.OOO. 

Oregon. 

®The  City  Executive  Board  of  Portland, 
Ore.,  has  awarded  the  following  contracts  for 
street  improvements:  Joplin  &  .\Ieeks,  $1.!HIJ. 
for  grading  and  concrete  curbs  and  walks  oii 
Hood  St. :  O'xVeill  &  Co..  $-2.!l55.  for  grading 
and  concrete  curbs  and  walks  on  Grand  Ave', 
from  Rroadw.-iy  to  Schuyler;  Oregon  Inde- 
pendent Paving  Co..  $T.5!li3.  for  asphalt  pave- 
ment on  East  Washington  St.,  from  East  l()th 
to  East  20th  St. :  Barber  Asphalt  Paving  Co.. 
$14i),l!>5,  asphalt  paving  on  East  Everett  St. 
district :  Bechill  Bros..  $10,137,  grading  and 
concrete  curbs  and  walks  on  42d  Ave.  from 
East  42d  to  East  o'Jd  Sts. ;  Elwood  "Wiles. 
$157,413,  bithnlithic  pavement  on  Beaumont 
district. 

®The  Hassam  Paving  Co.  has  been  awarded 
the  contract  by  the  city  of  Portland,  Ore.,  for 
the  paving  of  Myrtle  St..  from  Uith  to  17th 
Sts..  with  Hassam   for  $2.2.5  per  sq.  yd. 

The  Ladd  Estate  Co.,  of  Portland  Ore.,  will 
soon  let  the  contract  for  improvement  of  East- 
nioreland  and  Westmoreland  in  Portland.  The 
total  sum  will  approach  $900,000.  Plans  for 
this  work  are  now  being  developed  bv  Citv 
Engineer  J.  W.  Morris.  They  will  call  for 
hard  surfacing  every  street  in  the  two  addi- 
tions, laying  of  sidewalks  and  curbs  and  the 
installation  of  complete  sewer,  water  and  gas 
systems,   serving  every   lot  in   the   property. 

Following  bids  were  received  by  the  Execu- 
tive Board  of  r'ortland.  Ore.,  for  public  im- 
provements :  .-Krlington  Heights  District. 
grading  and  concrete  curbs  and  walks,  Porter 
Bros..  $100,217.  East  24th  St.  District,  asphalt 
pavement.  Oregon  Independent  Paving  Co.. 
$40.00(1.  Abernathy  St.  from  Kelly  to  Cor- 
bett.  gradmg  and  concrete  curbs  and  walks. 
A.  D.  Kern.  $1,.500;  C.  A.  Finlev.  $1,702:  Nat 
Costanza,  $1,497.  Belmont  St.  District.  Has- 
sam pavement.  Oregon  Hassam  Improvement 
Co..  $2.5,718.  East  11th  St.  from  Prescott  to 
Going,  grading  and  concrete  curbs  and  walks. 
Oregon  Independent  Paving  Co.,  $1,977 ;  Baker 
Bros.  &-  Hayden.  $1,406:  Bechill  Bros..  $l,0fi2. 
Killingsworth  Ave.,  from  Union  to  the  city 
limits,  grading  and  concrete  curbs  and  walks. 
K.  G.  Lundstrom.  $30,863;  Oregon  Indepen- 
dent Paving  Co..  $31,916;  Baker  Bros.  & 
Hayden.  $31,087:  R.  J.  Dehuhr.  $31,912-  Gie- 
bisch  &•  Toplin.  $;^0.224 ;  Joplin  &  Meeks,  $30.- 
•327;  Beehill  Bros..  $;^1.309.  Linn  St.  from 
Gladstone  to  Cook>  grading  and  concrete  curbs 
and  walks.  Oregon  Independent  Paving  Co., 
$13.4.38:  Beehill  Bros..  $12,993;  Baker  Bros. 
&•  Havden.  $12,681  ;  Toplin  &  Meeks.  $12.862 : 
C.  .A.,  .\kerson.  $12,823:  Giebisch  &  Joplin. 
$J2.178;  Coast  Construction  Co..  $12,220. 
Newark  St.  District,  grading  and  concrete 
walks  and  curbs.  E.  Sandeherg.  $.5,966;  Ore- 
gon Independent  Paving  Co.,  $6,160;  R.  J. 
Debuhr.  $li.2ii5:  Baker  Bros.  &  Hayden.  $6.- 
115;  C.  A.  .\kerson,  $6,003;  Kelkennv  Bros.. 
$6.649 :  St.  Johns  Sand  &  Gravel  Co.,'  $4.995 ; 
Hilliard  &  McGinnis,  $5,493;  Coast  Construc- 
tion  Co..  $6,267:  J.   Hahn,  $6.1.50. 

The  citizens  of  Baker.  Ore .  on  .\pril  12 
voted  the  issuance  of  bonds  in  the  sum  of 
$45.0011  for  paving  street  intersections,  bal- 
ance of  paving  to  be  oaid  bv  property  bene- 
fited  thereby.     J.    W.    Bailey   is   citv   engineer. 


Pennsylvania. 

•{•Bids  will  be  received  until  3  p.  tn.,  .-\pril 
28.  by  C.  .A..  Stewart,  Borough  Engineer,  Mu- 
nicipal BIdg.,  Jones  Ave.,  North  Braddock, 
Pa.,  for  the  improvement  of  Bridge  Ave., 
from  alley  south  of  Bowers  St.  to  South  St. ; 
for  the  improvement  of  Orchard  alley,  froiu 
.\nderson  St.  to  Apple  alley;  for  the  improve- 
ment of  2nd  St.,  from  Hawkins  Ave.  to 
I.obinger  Ave. ;  for  the  improvement  of  Ear! 
St.,  from  Stokes  Ave.  to  Seddon  Ave. ;  for 
the  improvement  of  13th  St.,  from  south  side 
of  Rebecca  St.  to  south  side  Packer  Ave. : 
for  the  improvement  of  Price  Ave.,  from  4th 
St.  to  present  end  of  paving;  for  the  improve- 
ment of  School  alley,  from  Lobinger  .A.ve.  to 
Price  .Ave. ;  for  the  construction  of  about 
1,070  ft.  of  pipe  sewer  on  .Ash  allcv;  for  the 
construction  of  about  520  ft.  of  pipe  sewer  on 
Zuerner  alley,  and  for  the  construction  of 
.iliout  620  ft.  of  pipe  sewer  on  Jones  Ave. 
Plans,  specifications  and  liidding  blanks  at 
en'^'"'^er'*:   ol^ce. 

®The  Barber  Asphalt  Co.  has  been  awarded 
the  contract  at  Phil;idelphia,  Pa.,  for  the  re- 
surfacing with  asphalt  of  Spring  (harden  St., 
between  Broad  and  25th.  for  $i).93  per  sq.  yd. 
The  work  comprises  about  14,00(1  sq.  vds.  of 
asphalt  and  1.700  sq.  yds.  of  Belgian'  block. 
The  Barber  Co.  was  also  awarded  the  con- 
tract for  furnishiup-  the  city  with  asphalt  and 
other  paving  material  for  use  by  the  city's  re- 
pair gangs  in  making  minor  street  repairs.  For 
such  material  there   is  $50,000  appropriated. 

The  Hecht  bill  to  levy  a  special  tax  of  one 
mill  on  the  dollar  of  actual  value  of  all  prop- 
erty in  Pennsylvania,  subject  to  state  taxation 
for  improvement  of  public  roads,  has  been 
passed  bv  the  House.  The  bill  will  raise 
about   $;300,000. 

The  Filbert  Paving  &  Construction  Co.  has 
submitted  the  lowest  bid  to  the  Bureau  of 
Highways  of  Philadelphia.  Pa.,  for  the  paving 
of  11  streets  with  asphalt,  the  bid  being  $1.65 
per  sq.  yd.  The  Filbert  Co.  also  submitted 
the  lowest  bid  for  the  repairing  of  streets 
other  than  those  paved  with  asphalt,  the  bid 
being  $0.22  per  sq.  yd. 

Tennessee. 

^Bids  will  be  received  until  June  1  by  the 
George  Co.,  Randolph  Bldg..  Memphis.  Tenn.. 
for  58  miles  of  gravel  roads  at  Hazlehurst, 
Miss.,  in  Copiah  County. 

Texas. 

^Bids  will  be  received  until  3:30  p.  m., 
June  1,  by  Commissioners"  Court  of  William- 
son County  at  Georgetown.  Texas,  for  the 
construction  of  graveled  and  macadamized 
roads  in  Road  District  No.  2.  W.  W.  Jen- 
kins  is   County   Auditor. 

^Bids  will  be  received  at  once  for  clearine, 
grubbing  and  grading  about  3  miles  of  streets 
in  Houston  Harbor  addition.  Plans  and  speci- 
fications are  on  file  with  Tolman  Engineerin.g 
Co..  403  First  National  Bank.  Houston.  Texas. 

®The  city  commission  of  Dallas,  Tex.,  has 
awarded  the  Standard  En.gineering  &  Con- 
struction Co.  the  contract  for  the  paving  of 
certain  streets  in  Exposition  Park  addition 
for  approximately  $25,000.  Asphalt  macadam 
will  be  used. 

®The  city  of  Greenville,  Te.x..  on  .April  11 
received  bids  for  the  construction  of  148,600 
sq.  yds.  of  paving  and  84,000  lin.  ft.  of  con- 
crete curb.  The  contracts  for  the  work  were 
awarded  as  follows:  Texas  Bitulithic  Co, 
Dallas,  Tex..  89,876  sq.  yds.,  bitulithic  and 
40,000   lin.    ft    of    curb   and   gutter:    Creosote 


Wood  Block  Paving  Co.,  fiulfport,  Miss., 
3,3,230  sq.  yds.  of  wood  block  paving  with 
20.000  lin.  ft,  of  curb  and  gutter;  General 
Paving  Co.,  Hot  Springs,  Ark.,  22,.354  sq.  yds. 
of  vitrified  brick  and  asphaltic  concrete  pav- 
ing with  15,000  lin.  ft.  of  curb  and  gutter: 
R.  C.  Stubb.s,  Dallas,  Tex.,  3,700  sq.  yds.  of 
concrete   paving. 

Virginia. 

The  city  council  of  Bristol,  Va.,  has  joined 
the  people  of  the  Goodson  District  of  Wash- 
ington county  in  an  agreement  to  spend  $50,- 
0(1(1  for  the  construction  of  pike  roads,  lead- 
ing in  four  directions  out  of  Bristol.  Work 
will  be  commenced  this  spring. 

®The    contract    for    laying    concrete    road- 
ways on   Martin's  lane  and  on  Hall  St.,  east 
of   Yarmouth    St.,   in    Norfolk,   Va.,   has   been 
awarded   to   T.    J.    McGuire   by  the  board   of  • 
control  for  $1.35  per  sq.  yd. 

The  board  of  supervisors  of  Fairfax  County. 
Fairfax,  Va.,  has  authorized  the  Juniata  Pav- 
ing Co..  of  Philadelphia,  Pa.,  to  begin  con- 
struction on  May  1  of  a  highway  from  Fairfax 
Court  House  to  the  District  of  Columbia  line. 
More  than  $92,000  will  be  expended  in  grad- 
ing and  surfacing  the  pike. 

Washington. 

®J.  Kalberg.  it  is  reported,  has  been  award- 
ed the  contract  by  the  Board  of  Public  Works 
of  Seattle,  Wash.,  for  grading  and  curbing 
of  North  Eighty-Second  St.  and  others  for 
$15,416.  The  board  also  awarded  Hansen  & 
Co.  the  contract  for  planking  of  Western 
.Ave.,   for  $9,250. 

The  county  commissioners,  Cathlamet, 
Wash.,  have  made  arrangements  for  the  is- 
suance of  the  $.50,000  of  bonds  for  road  pur- 
poses, which  proposition  carried  at  the  last 
general  election.  As  soon  as  the  preliminaries 
can  be  arranged  the  bonds  will  be  placed  on 
the  market  and  road  building  at  once  begun. 

West  'Virgina. 

City  Engineer  Charles  B.  Cooke  of  Wheel- 
ing. W.  Va.,  has  completed  the  survey  of 
Wheeling  hill,  and  is  preparing  specifications, 
which  provide  for  restoring  the  road  to  its 
original  width,  the  leveling  up  of  the  thorough- 
fare and  placing  it  in  good  condition. 

Wisconsin. 

^Bids  will  be  received  until  May  15  by 
Waukesha,  Wis.,  for  macadam  on  three  streets. 
The  Engineer's  estimate  is  as  follows ;  4.894 
cu.  yds.  excavation,  4,796  ft.  concrete  curb 
and  gutter,  4,620  sq  .  yds.  asphalt  macadam, 
27(1  sq.  yds.  brick  cutters,  170  ft.  storm  sewer. 
M,   R.  Butler  is  City  Engineer. 

The  town  of  Dunkirk.  Wis.,  has  voted  the 
sum  of  $1,000  towards  defraying  the  expense, 
which  with  equal  amount  supplied  by  Dane 
Count.v,  will  enable  the  town  to  start  work 
of  improvin.g  the  highways  this  season. 

An  appropriation  of  $5,000  has  been  made 
by  the  village  of  Rio,  Wis.,  and  neighboring 
townships  to  build  roads  in  and  around  Rio. 

Wyoming. 

The  city  council  of  Cheyenne,  Wyo..  will 
probably  be  petitioned  for  the  paving  of  16th 
.St..   between    Central   .Ave.   and    Eddy   St. 

Canada. 

The  city  council  of  Gait.  Ont.,  has  been 
petitioned  for  a  macadam  roadway,  cement 
curb  and  gutter  on  MacKenzie  St.  and  for  a 
Tarvia  roadway  with  cement  curb  and  .gutter 
rm  Oak  St.     Edw.  O    Fuce  is  Town  Engineer. 


B R I D G E S — STE E L       AND       CONCRETE 


Alabama. 

®The  Board  of  County  Conmiissioners.  De- 
catur, .Ala.,  have  awarded  the  contracts  for 
the  ciinstruction  of  four  steel  liridgcs  to  Aus- 
tin Bros.  Bridge  Co.,  .Atlanta.  Ga..  at  $4.(127. 
The  bridges  are  to  be  built  at  the  following 
places:  One  mile  cast  of  Hartselle  over 
Shoal  creek  on  the  Hartselle  and  Cedar  Grove 


road  ;  Stringer  bridge  on  the  county  road 
between  Nunn's  Mill  and  Center  Grove  :  two 
bridges  over  Town  creek  east  of  Somer\ille 
on   the   Somerville   and   Tell   Stringer   road. 

.Advices  from  Decatur,  Ala.,  state  that  the 
Board  of  County  Commissioners  will  soon  let 
contracts  for  the  building  of  steel  bridges 
over    Dinsmore    creek    four    miles    south    of 


Dec.'Uur  on  the  Decatur  and  Flint  road,  and 
a  bridge  across  Betty  Wright  creek  on  the 
Counland  and  Decatur  road  near  Decatur. 

Arkansas. 

It  has  been  announced  by  Kahmann  & 
McMurry.  contractors,  who  are  building  the 
N  piers  and  2  abutments  of  the  free  bridges 
.It    Vanbnren.    Ark.,   that   work    will   be   com- 


•i-  indicates  work  now  open  for  bids.      ®  indicates  a  contract  let  recently. 
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pleted  by  May  1.  It  is  believed  that  the 
American  Bridge  Co.  which  is  to  furnish  the 
steel  and  complete  the  bridge  will  begin 
erecting  the  false  work  between  the  piers 
about  May  1  and  have  everything  in  readi- 
ness for  the  steel  when  it  arrives  during 
Tune  and  July. 

California. 

®The  Board  of  County  Supervisors,  Modes- 
to, Cal.,  has  awarded  the  contract  for  making 
repairs  on  the  Bailey  Ferry  Bridge,  approach- 
es to  which  were  recently  washed  out  by  high 
water,  to  the  Pacific  Construction  Co.  at 
$3,230.  The  work  will  include  the  construc- 
tion   of    180    ft.   pile   trestle   approach. 

®Board  of  County  Supervisors,  Ventura. 
Cal..  has  awarded  the  contracts  for  the  con- 
struction of  the  proposed  new  bridges  at 
Piru  and  Saticoy,  Cal.  The  first  to  the  Mis- 
souri Vallev  Bridge  &  Iron  Co.,  Denver.  Colo., 
at  $10,210:  the  latter  to  Merrv-Elwell  Co., 
Oakland,  Cal.,  at  $53,800.  Both  structures  will 
be  built  of  steel  with  a  solid  timber  floor  and 
a  2-in.  asphalt  surface.  The  piers  will  be  of 
concrete. 

Board  of  County  Supervisors,  Sacramento. 
Cal.,  has  authorized  the  County  Surveyor  to 
prepare  plans  and  specifications  for  the  con- 
struction of  a  new  bridge  across  the  American 
River  at  a  point  northeast  of  that  city.  The 
cost   of   the   structure  is   estimated   at  $30,000. 

Illinois. 

®The  contract  for  the  construction  of  .5 
bridges  in  Bond  Township,  Lawrence  Coun- 
ty. 111.,  was  awarded  by  G.  W.  Lacey,  Law- 
renceville.  111..  April  iS.  to  the  Vincenncs 
Bridge  Co..  Vincennes.  Ind.,  at  $7,300.  The 
structures  will  be  of  steel  with  concrete  abut- 
ments  and  movable  concrete   floors. 

®The  contract  for  the  construction  of  a  re- 
inforced concrete  bridge  at  Cissna  Park,  III, 
has  been  let  to  C.  A.  Never  &  Son,  Clavton. 
Ill,  at  $2,175. 

State  Highway  Engineers  of  Illinois  have 
recommended  the  construction  of  a  reinforced 
concrete  bridge  to  replace  the  old  structure 
at  Woodland  at  an  estimated  cost  of  $fl.0iiu. 
The  structure  as  planned  will  consist  of  four 
spans.  Rufus  Kendall,  Watseka,  III.  is  Clerk 
of    Belmont   Township. 

The  contract  for  the  construction  of  the  re- 
inforced concrete  bridge  over  the  Fox  River 
on  Wilson  St..  Batavia,  III.  consisting  of 
three  spans  60  ft.  wide  and  totaling  270  ft. 
in  length,  has  been  let  by  City  Council  to 
Carl  J.  Eknian  &  John  MacKimmie  at  $30,- 
500.  Other  bidders  for  the  work  were:  Cor- 
nelius Collins,  Batavia.  Ill,  $11,000;  Saulier  &- 
Paulson  Const.  Co..  Lockport.  Ill,  $:!7.2oO ; 
Cullen  &  Friedstedt  Co..  Chicago.  III.  $45,000; 
Pitts  &  Dougherty.  Lockport.  III.  3U1,700; 
Toliet  Bridge  &  Iron  Co..  Joliet  III.  $37,800; 
J.  J.  O'Heron  &  Co..  $-38,100:  the  Gould 
Const.  Co.,  Davenport,  la.,  $;W,7.50 ;  Wolcott- 
Jones  Const.  Co.,  Batavia,  III.  $.3.3,150.  Bids 
were  opened  April  20  bv  W.  H.  Reane\ .  Cit\- 
Clerk. 

The  Santa  Fe  System  h.is  prepared  plins 
for  the  reconstruction  or  renewal  of  the  fol- 
lowing bridges:  Bridge  N'o.  5fi.  Colorarlo  Di- 
vision, to  be  replaced,  estimated  cost  $ii.500; 
No.  183.  Colorado  Division,  to  be  replaced, 
estimated  cost.  $.3,000;  No,  127.  Colorado  Di- 
vision, estimated  cost,  $I.7oO;  No.  100.  to  be 
replaced,  estimated  cost.  $3,300 ;  No.  52,  West- 
ern Division,  to  be  replaced  ;  No.  31,  Illinois 
Division,  to  be  renewed,  estimated  cost  $14,000; 
No,  4(1.  Illinois  Division,  estimated  cost  $2.- 
500;  No,  307fi.  Southern  Division,  to  be  re- 
placed, estimated  cost.  $3,200;  No.  3032,  South- 
ern Division,  to  be  replaced,  estimated  ciist 
$3,000;  No.  31,36,  Southern  Division,  to  be  re- 
placed, estimated  cost  $2,100;  No.  7.  Rio 
Grande  Division,  to  be  renewed,  estimated 
cost  $8,700;  No.  47.  Southern  Kansas  Divi- 
sion, to  be  replaced,  estimated  cost  $12,000; 
and  No.  361,  Missouri  Di\ision.  to  be  re- 
newed and  track  raised  tn  grade  :i(  .m  esti- 
mated  cost    of   $11,400. 

Indiana. 

•J«Bids  will  lie  received  until  10  a.  m..  May 
8.  by  Board  of  Shelby  County  Commission- 
ers,   Shelbyville,    Ind,.    for    the    fidlowing    su]i- 


plies:  8,000  ft.  b.  m.  bridge  flooring,  either 
red  beech,  white  oak  or  burr  oak  2V2  in.  thick 
and  16  ft.  lengths  of  the  best  grade  and  quali- 
ty, delivered  at  the  bridge  over  Flat  Rock 
River  about  1  mile  west  of  the  town  of  Flat 
Rock,  Ind.  Also  for  900  ft.  of  18-in.  common 
drain  tile;  three  18-in.  %  curved  sewer,  one 
18.xl8.xl2-in.  branch  tile;  one  IS.xlSxlO-in. 
branch  tile;  one  18xl8.x8-in.  branch  tile.  Said 
tile  to  be  delivered  f.  o.  b.  Waldron,  Ind, 
G.   B.   Huntin.gton,  .\uditor. 

•J-Bids  will  be  received  mitil  1  p.  m..  May 
15.  by  Commissioners  of  Vermillion  County 
at  Newport,  Ind.,  for  the  repair  of  west  abut- 
ment of  Perryville  bridge  and  reflooring.  H. 
T.   Payne   is   County  Auditor. 

•{♦Bids  wqll  be  received  until  10  a.  m..  May 
8  by  Commissioners  of  Shelby  County,  Shel- 
byville, Ind.,  for  the  construction  of  concrete 
abutment  and  repair  work  on  St.  Paul  bridge; 
also  for  bridge  in  Sugar  Creek  township.  G. 
B.  Huntinnton  is  County  Auditor. 

^•Bids  will  be  received  until  May  4  bv 
Board  of  Wells  County  Commissioners,  Bluff- 
ton,  Ind.,  for  the  construction  and  repair  of 
15  bridges  and  arches.  O.  D.  Garrett  is  Audi- 
tor of  Wells   County. 

•J«Bids  will  be  received  until  11  a.  m.,  May  3, 
liy  Board  of  Gibson  County  Commissioners, 
Princeton.  Ind,.  for  the  construction  of  12 
steel  bridges  and  one  repair  job.  W.  T. 
Roberts  is  County  .\uditor. 

•{•Bids  will  be  received  until  2  p.  m..  May  3. 
by  Daxiess  County  Commissioners.  Washing- 
ton, Ind.,  for  the  construction  of  seven  bridges. 
Thomas   Nugent  is   County  Auditor. 

•{•Bids  will  be  received  until  May  2  by 
Board  of  Marshall  and  Fulton  County  Com- 
missioners, at  Plymouth,  Ind.,  for  the  con- 
struction of  two  bridges  between  Tippecanoe 
and  Newcastle  townships  on  the  county  line 
road.  Charles  M.  Walker  is  .\uditor  of  Mar- 
shall  Countv. 

^Bids  will  be  received  until  11:30  a.  m.. 
May  2,  by  Board  of  Clay  County  Commis- 
sioners at  Brazil,  Ind.,  for  the  construction 
of  a  bridge  across  Connely  ditch.  E.  A. 
Staggs   is  County  Auditor. 

•{•Bids  will  be  received  until  2  p.  m.,  Mav  2, 
by  Commissioners  of  Greene  Countv,  Rloom- 
held,  Ind.,  for  filling  approaches  to  Headricks- 
ville  bridge.  C,  H.  Jennings  is  Countv  .Audi- 
tor. 

Conmiissioners  of  Elkhart  County.  Fort 
Wayne,  Ind.,  have  decided  upon  the  construc- 
tion of  a  new  brid.ge  over  Rock  Run  at  an 
estimated    cost    of    $7,000. 

The  Board  of  County  Commissioners, 
Bluffton.  Ind..  has  adopted  the  profiles  for  the 
construction  of  14  new  Iiridges  in  Wells  Coun- 
ty at  a  total  cost  of  $10,000.  The  two  largest 
structures  will  be  at  Poneto  and  Domestic, 
costing  $3,000  and  $2,500,  respectively.  The 
bridges  will  be  of  concrete. 

The  County  Commissioners  have  under 
consideration  the  construction  of  two  bridges 
in  Indianapolis,  Ind.,  for  wdiich  $105,000  was 
appropriated  at  a  meeting  last  September. 
One  structure  will  be  located  at  Capitol  ,'\ve. 
over  Fall  Creek,  estimated  cost  $85,000:  the 
other  in  West  Washington  St.  over  Little 
l^agle  Creek,  estimated  cost  $20,000. 

Iowa. 

Bids  were  opened  at  Clinton,  fa.,  and  con- 
tracts awarded  for  the  construction  of  a 
number  of  culverts,  etc.:  Three  tubular  cul- 
verts in  Manufacturers'  .Addition,  one  at 
Eleventh  Ave.,  near  Fourteenth  St.,  one  at 
.Sunnyside  .Ave.,  between  Fifteenth  and  Six- 
teenth Sts.,  and  one  at  Fifteenth  St.,  near 
Stockholm,  contract  to  Godlier  Hansen,  whose 
bids  was  $-50  less  than  en.nineer's  estimate, 
the  bids  being  as  follows:  Godber  Hansen. 
$<305:  P,  C.  Donahue.  $669;  Thomas  Carey  & 
Son.  $705;  Cooley  Construction  Co,,  $845; 
Bridge  wall.  Main  and  Franklin  Sts.,  Lyons, 
contract  to  P.  V.  Clarke,  wdiose  bid  was  $20 
less  than  estimate,  the  bids  lieing  as  follows: 
P.  C.  Donahue.  $37 1.69 ;  Thomas  Carev  &• 
Son,  $.370.70;  Godber  Hansen.  $;i.5fl.45 ;  P.  \', 
Clarke.  $3!6, 15;  Cimcrete  steel  bridge  at 
Fourth  .-nid  l.umlier  .Sts,.  Lyons,  contract  to 
P.  \'.  Clarke,  the  bids  being  as  follows  :  God- 
ber   Ilansc'u,   ,f2,13(;i0:   Thomas  Carev  &   Son. 


$2,136.80 ;  P.  V.  Clarke,  $2,073,30 ;  P.  C.  Dona- 
hue. $2,029.60,  but  the  latter  failed  to  bid  on 
excavation  and  earth  fill  which  would  in- 
crease bid  $165   or   to  $2,194.60. 

It  has  been  announced,  according  to  reports 
from  Boone,  la.,  by  officials  of  the  Fort 
Dodge,  Des  Moines  &  Southern  Interurban 
Co.,  that  work  will  soon  be  started  on  the 
erection  of  a  big  steel  viaduct  over  the  Dcs 
Moines  River  near  that  city  to  shorten  the 
route  between  Boone  and  Eraser  IV2  miles. 
J.  L.  Blake,  Boone,  la.,  is  General  Manager. 

Kentucky. 

©Advices  from  Cincinnati,  (J.,  state  th  .t 
the  Baltimore  &  Ohio  and  the  Chesapeake  & 
Ohio  Railroads  have  awarded  the  contracts 
for  the  construction  of  steel  viaducts  in  Louis- 
ville to  Grainger  &  Co.,  Louisville.  Ky.  The 
reinforced  concrete  supports  have  been  let  to 
B.  C.  Milner  &  Sons.  The  work,  it  is  said, 
will  involve  an  expenditure  of  $800,000. 

®Bids  were  opened  April  17  by  the  city 
of  Paducah.  Ky..  L.  .\.  Washington.  City  En- 
gineer, for  constructing  a  reinforced  concrete 
bridge  43  ft,  wide  and  295  ft.  long,  the  ap- 
proximate (|uantities  being  as  follows:  b.x- 
cavation,  170  cu,  yds.  Linear  feet  concrete 
piling,  3,720  ft.  Concrete  in  piers,  abutments 
and  retaining  walls,  514  cu.  yds.  Concrete  in 
arches,  girders,  columns,  beams,  floor  and  rail- 
ing, 767  cu.  yds.  Reinforcing  steel  in  piles, 
77.600  lbs.  Reinforcing  steel  in  superstructure, 
115,3-36  lbs.  Cast  steel  hinges,  1,090  lbs.  Lamp 
posts,  8.  Waterproofing.  720  sq.  yds.  Cement 
sidewalks.  4,380  sq.  ft.  Creosote  wood  paving 
blocks,  920  sq.  yds.  The  bids  received  were 
as  follows :  Foy-Proctor  Co.,  Nashville. 
Tenn.,  $39,062;  J.  A.  Omberg,  Jr.,  Memphis. 
Tenn.,  $.30,600  (awarded  contract)  ;  L.  W. 
Hancock  &  Co.,  Louisville,  Kv,,  $35,770 ; 
Standard  Concrete  Co.,  Chicago,  III,  $32,700; 
Nashville  Bridec  Co..  Nashville,  Tenn.,  $34, 
800:  Davis-Hoys  Constr.  Co..  Paducah,  Kv., 
$33,.329. 

Residents  of  .\shbysbur,g  have  petitioned  the 
County  Court.  Madisonville,  Ky.,  for  the  con- 
struction of  a  bridge  over  Pond  River  near 
that  place.  The  structure  would  cn<t.  it  is 
estimated.   $3,000. 

Louisiana. 

Government  engineers  have  approved  the 
proposed  plans  to  locate  the  proposed  bridge 
1,000  ft.  below  the  present  railroad  bridge  in 
Shreveport,  La.  Ira  G.  Hedrick,  Kansas  City, 
Mo.,  prepared  plans  for  the  structure  which 
w-ill  be  for  vehicular  traffic  across  the  Red 
River,  connecting  Shreveport  and  Bossier 
City.  Bids  will  be  asked  for  the  wTirk  within 
a  month,  it  is  said, 

Minnesota. 

©Commissioners  at  St.  Louis  County  at  Du- 
luth,  Minn.,  recently  let  two  bridge  contracts. 
One  bridge  will  lie  built  over  the  -St.  Louis 
River  at  Brookston  by  the  Continental  Bridge 
Co.  It  will  lie  of  steel  and  with  the  ap- 
proaches and  foundationh  will  cost  $8,585. 
.Another  steel  bridge  over  the  Cloquet  River 
at  Burnett,  It  will  be  171  ft.  long  and  will 
cost  the  county  $5,779.  Both  the  bids  for  the 
bridges  were  cut  down  several  hundred  dol- 
lars before  the  contracts  were  let. 

City  of  Melrose,  Minn.,  has  engaged  S.  S. 
Chute,  City  Engineer  of  St.  Cloud,  Minn,,  to 
prepare  plans  and  submit  estimates  for  the 
construction  of  a  steel  foot  bridge  ;uid  a  steel 
wagon  bridge  to  cross  the  Mill  pond  in  that 
cit}-.  The  structure,  it  is  believed,  will  be 
over  400  ft,  long, 

Missouri. 

^Bids  will  be  received  until  M.i>  3  by  the 
County  Court.  Maryville.  Mo  ,  fnr  the  fnlluw- 
ing  bridges  and  improvin.g  ro.ids:  Nn.  1-- 
16  ft,  steel  I  beam  bridge  on  concrete  :d)ut- 
ments  and  concrete  floor  nn  vu:u\  through 
center  line  of  section  14,  T,  <i5,  K  .''S.  Lincoln 
township,  Xn,  l' — 24  ft.  steel  1  be.im  011  steel 
piling  with  reinforced  cmcrete  b;u'kin:4,  wood 
fl.mr.  tin  west  line  section  14,  T,  05,  R.  38, 
near  Ch;is.  Miller's  in  Lincnlu  tnwiishiii.  No. 
3 — Concrete  culvert  3n  ft.  l.mg,  2  ft,  in  diam- 
eter, with  1  ft.  relainin.g  w;ills  reinforced  in 
section    31,     t'uvnship    fiO.    range    37.     Lincoln 


•{•  indicates  work  now  open  for  bids.      ®  indicates  a  contract  let  recently. 
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ownship.  No.  4 — On  main  road  west  of 
Arkoe  on  section  line  between  section  lli  and 
21,  T.  63,  R.  3o.  White  Cloud  townsliip.  (iO  ft. 
concrete  culvert  4^  ft.  in  diameter  with  (i  ft. 
retaining  walls,  reinforced.  No.  .5 — Repairs 
on  Platte  river  bridge  on  township  line  be- 
tween Jefferson  and  Jackson  townships.  No. 
6 — Improvement  of  public  road  west  of  Ncal 
bridge  over  102  river  in  section  34.  township 
65,  range  35,  Polk  township.  Plans  and  speci- 
fications on  file  in  highway  engineer's  office. 
J.   E.   Reese.   Highway   Engineer. 

®The  contract  for  furnishing  steel  for  12 
girder  bridges  and  for  steel  joist  aiid  handrail 
to  repair  old  span  has  been  let  by  F.  M.  Lati- 
mer. County  Highway  Engineer.  Marshall. 
Mo.,  to  the  Kansas  Citv  Bridge  Co..  Kansas 
City.  Mo.,  at  $2.0 1(!. 

®The  contract  for  the  reconstruction  of  the 
Fifth  St.  bridge  at  Kansas  City.  Mo.,  over  the 
Kaw  River  to  conform  to  the  734-ft.  harbor 
lines  as  outlined  by  the  \Var  Department  has 
been  let  to  the  Western  Bridge  Co..  of  Har- 
risonville.  Mo.,  at  $il.400.  Tlie  work  will  in- 
clude raising  the  bridge  and  constructing  two 
new  spans  and  new  approaches. 

The  Upper  House  of  the  Council,  Kansas 
City.  Mo.,  has  passed  the  ordinance,  as  amend- 
ed, providing  that  the  Metropolitan  St.  Ry. 
Co.  is  to  contribute  $320,000  towards  the  con- 
struction of  the  viaduct  for  the  West  Twenty- 
seventh  St.  trafficway.  The  amendment  stipu- 
lates that  if  any  other  street  car  company 
wants  to  use  the  viaduct  between  Liberty  and 
Broadway  pier  to  June.  1!12.').  when  the  fran- 
chise of  the  company  expires,  the  Metro- 
politan is  to  be  reimbursed  by  such  companv. 

®.-\dvices  from  Rolla,  Mo.,  state  that  the 
County  Court  of  Phelps  County  has  awarded 
the  contract  for  the  construction  of  the  pro- 
posed iron  bridge  over  the  Little  Piney  River 
at  Newburg  to  the  Missouri  Bridge  Co.,  St. 
Louis.    Mo. 

Montana. 

The  County,  according  to  advices  from 
Troy.  Mont.,  has  bonded  to  the  amount  of 
$150,000  for  the  construction  of  a  bridge 
across  the  Kootenai  River  at  Troy  and  for 
constructing  a  truck  line. 

Nebraska. 

•J-Bids  will  be  received  until  noon.  JSIay  12, 
by  Board  of  County  Commissioners.  Madison, 
Nebr.,  for  furnishing  the  necessary  labor  and 
material  for  erection  and  completion  of  the 
following  bridges  or  as  many  thereof  as  may 
be  ordered  during  the  year  beginning  May  16 
and  ending  Mav  16.  1912.  in  Madison  Countv  of 
which  S.  R.  McFarland  is  Qerk :  One  32-ft. 
span.  16-ft.  roadway  steel  I-beam  bridge  w'th 
r2-ft.  approach,  across  L'nion  Creek  near 
Madison.  And  such  other  bridges  of  like 
class  as  above  as  necessity  or  emergency  may 
require  to  be  ordered  by  said  board  of  county 
commissioners  during  the  time  specified.  One 
16-ft.  roadway.  16-ft.  span,  steel  I-beam  bridge 
near  Madison,  and  such  other  bridges  of  like 
class  as  above,  ranging  in  span  from  16  to  80 
ft.,  as  necessity  or  emergency  may  require 
to  be  ordered  by  said  board  of  county  com- 
missioners during  the  time  herein  specified. 

Business  men  of  Omaha.  Nebr..  recently 
held  a  conference  with  Commercial  Club  at 
\ankton,  S.  Dak.,  in  regard  to  the  construction 
of  a  liridge  across  the  Missouri  River  at  that 
place,  hoping  thereby  to  secure  direct  con- 
nections between  those  cities. 

New  Jersey. 

•J*Bids  will  be  received  until  2 :45  p.  m., 
April  28.  by  Board  of  Chosen  Freeholders, 
Bergen  County.  N.  J.,  Hackensack.  N.  J.,  for 
constructing  concrete  sidewalks  on  the  Gar- 
field Bridge.  Garfield.  N.  J.  Plans  and  speci- 
fications can  be  examined  and  all  necessary 
information  obtained  at  the  office  of  the  Clerk 
of  the  Board  of  Freeholders  of  Bergen  Coun- 
ty, at  the  Court  House.  Hackensack,  N.  J., 
and  at  office  of  the  Passiac  County  Engineer, 
Court  House.  Paterson.  N.  J.,  any  day  ex- 
cept Saturday,  between  the  hours  of  10  a.  m. 
and  4  p.  m. 

•{•Bids  will  be  received  until  3  p.  m..  May 
4,  by  Board  of  Chosen  Freeholders,  Hudson 
County,  Jersey  City,   N.  J.,  for  the  construc- 


tion of  a  new  highway  bridge  over  Morris 
Canal  at  Connnunipaw  Ave.,  Jersey  City.  N. 
J.     Walter    O'Mara    is    Clerk   of   the    Board. 

®The  Hudson  County  Boulevard  Commis- 
sion, Jersey  City,  N.  J.,  on  ,\pril  1!)  awarded 
the  contract  for  a  new  concrete  and  steel 
briilge  over  the  CeiUral  R.  R.  of  New  Jersey 
tracks  to  Joseph  Murpliy  &  Son.  Inc..  at  $69.- 
iWI.  The  Boulevard  Connnission  also  award- 
ed the  contract  for  repairing  a  bridge  over 
the  Pennsylvania  R.  R.  tracks  to  the  Vulcan 
Rail  &  Construction  Co.,  Brooklyn,  N.  J.,  at 
$16,642.  The  work  includes  new-  railing  and 
other   improvements. 

Information  from  Trenton,  N.  J.,  is  to  the 
effect  that  a  bill  has  been  passed  by  Senate 
jiroviding  for  the  continuance  of  the  commis- 
sion to  investigate  and  report  on  a  jiroposi- 
tion  to  erect  a  bridge  across  the  Hudson. 

Board  of  Freeholders,  Trenton,  N.  J.,  have 
received  the  following  bids  for  the  construc- 
tion of  the  South  Stockton  St.  bridge  and  re- 
nairing  the  arch  bridge  at  Titusville.  South 
Stockton  St.  bridge :  Cinder  Construction 
Co..  $1,765 ;  NeW'ton  .\.  K.  Bugbee  Co.,  $3,- 
770:  McGovern  Contracting  Co.,  $2,060.  Ti- 
tusville Bridge ;  McGovern  Contracting  Co., 
<;l.833;  Gibbs  &  Morgan,  $2,.500;  Russell 
Klockner,  $1,950. 

At  a  regular  meeting  of  the  city  council. 
Rahway,  N.  J.,  the  question- of  constructing  a 
new  swing  bridge  over  the  Rahway  River  lie- 
twcen  East  and  South  Rahway  was  taken  up 
for  consideration. 

New  York. 

.■\mong  the  improvements  planned  by  tlie 
New  York  Central  in  the  vicinity  of  .\lbany. 
N.  Y.,  W'ill  be  the  construction  of  a  3-arcb 
concrete  bridge  to  replace  the  present  nile 
trestle  over  the  Poestenkill  River  at  Madison 
St.  in  Tray,  N.  Y.  The  sum  of  $50,000  will 
be  expended  upon  the  work,  which  will  be 
begun  as  soon  as  the  high  water  in  the  river 
subsides. 

Common  Council  of  Tonawanda.  N.  Y..  has 
passed  a  resolution  approving  the  present 
plans  of  movable  bridges  across  Tonawanda 
Creek  from  Niagara  River  to  Pendleton. 

At  a  recent  meeting  of  the  Grade  Crossing 
Commission,  Niagara  Falls.  N.  Y..  Frederick 
Chormann.  Secy.,  and  J.  L.  Harper.  Engineer, 
were  appointed  on  a  committee  to  go  to  New 
York  to  confer  with  the  New  York  Central 
Ry.  officials  in  regard  to  constructing  some 
sort  of  a  crossing  at  Whirlpool  .\ve. 

North  Dakota. 

^Bids  will  be  received  until  2  p.  m..  May 

16.  by  Pembina  County,  N.  Dak.,  at  Pembina. 
N.  Dak.,  for  the  construction  for  an  all  steel 
and  concrete  bridge  that  may  be  built  by 
county  during  the  year  of  1911.  Plans  and 
specifications  on  file  in  the  office  of  W.  W. 
Felson,   County  Auditor.   Pembina,   N.   Dak. 

Ohio. 

•J«Bids  w-ill  be  received  until  11  a.  m..  May 

17,  by  the  Board  of  County  Commissioners, 
Geveland.  O.,  for  the  construction  of  bridge 
work  as  follows :  Report  No.  2782,  painting 
bridge  Harvard  Road,  in  Newburg  township; 
Report  No.  2783,  painting  bridge  Harvard 
Road  in  Brooklyn  township ;  Report  No.  2784. 
painting  bridge  Lorain  Road  in  Rockport 
township.  Plans  and  specifications  are  on 
file  at  the  office  of  the  County  Engineer,  New 
Court  House,  Cleveland,  O.  John  F.  Goldcn- 
bogen   is   Clerk. 

^•Bids  will  be  received  until  1  p.  m..  .Xpril 
27.  bv  Commissioners  of  Morrow  and  Marion 
Counties,  Mt.  Gilead.  O..  for  furnishing  all 
materials  and  performing  all  w-ork  or  such 
parts  thereof  as  bidders  may  see  proper  for 
the  construction  of  the  superstructure  :ind 
substructure  for  a  steel  bridge  known  as  the 
Whetstone  Bridge  over  the  middle  fork  of 
Whetstone  Creek  on  the  county  line  between 
Tully  township,  Marion  county,  and  Wash- 
ington township.  Morrow  county,  Ohio.  Said 
bridge  to  be  60  ft.  in  length  from  center 
to  center,  and  roadway  14  ft.  Plans  and  speci- 
fications for  this  work  are  on  file  in  the  office 
of  the  Auditor  of  either  of  said  counties.  Pro- 
posals will  also  be  received  for  making  grade 
north    of    said    bridge,    the    specifications    for 


which  are  on  file  in  the  office  of  the  Auditor 
of  cither  of  said  counties.  Clifton  Sipe  is 
-Auditor   of   Morrow   Council. 

®The  contract  for  the  construction  of  the 
new  Germantown  Traction  Bridge,  according 
to  advices  from  Dayton,  O.,  has  been  awarded 
to  Charles  Bird,  Springfield.  O.,  at  $6,295. 
The  structure,  which  will  be  of  concrete  and 
steel,  will  replace  the  one  now  standing  at  the 
edge   of   Germantown. 

.According  to  reports  received  from  Ports- 
mouth. O.,  it  has  been  definitely  decided  by 
the  Chesapeake  &  Ohio  Ry.  to  build  a  bridge 
across  the  Ohio  River  at  Portsmouth,  O..  to 
replace  the  ferry  now  being  used  between  that 
city  and  South  Portsmouth. 

.Application  has  been  made  to  the  U.  S.  Gov- 
ernment by  the  city  of  Cleveland,  O.,  for  au- 
thority to  replace  the  draw  span  of  Central 
viaduct  at  Cuyahoga  River  with  a  fixed  span, 
providing  for  a  clearance  of  95  ft.  above  the 
average  stage  of  water  in  the  river.  It  is  the 
intention  of  the  city,  should  permission  be  giv- 
en by  the  government,  to  replace  the  draw  span 
as  above  indicated,  and  also  to  replace  the  ex- 


New  River  Span 


Present  Smng  Span  fobc  Removed 

isting  plank  flooring,  with  a  creosoted  block 
pavement,  also  to  strengthen  the  floor  system 
underneath  the  street  railway  tracks,  to  re- 
build four  piers  at  the  south  end  of  the  bridge 
which  have  cracked,  due  to  xmequal  settlement 
or  sliding.  It  is  estimated  that  the  contem- 
plated improvements  will  cost  something  less 
than  $^300, 000.  The  accompanying  cut  shows 
the  changes  contemplated.  Robert  Hoffmann 
is  Chief  Engineer,  Department  Public  Service, 
of   Cleveland. 

Oklahoma. 

Steps  are  being  taken  to  secure  authority 
to  construct  and  operate  a  new  bridge  acrpss 
the  Arkansas  River  between  Muskogee  and 
Fort  Gibson  to  be  used  for  the  tracks  of  the 
interurban  electric  line  promoted  by  Ex-Gov- 
ernor Haskell  of  Oklahoma. 
Oregon. 

®The  contract  for  the  construction  of  the 
steel  superstructure  of  the  new  Oregon-Wash- 
ington Railroad  &  Navigation  Co.,  over  the 
Willamette  River  eastward  from  the  foot  of 
F'landers  St.  has  been  awarded  Robert  Wake- 
field of  Portland,  Ore.,  at  $232,000.  The 
bridge,  including  the  substructure,  which  is 
now  being  completed  by  the  L'nion  Bridge  & 
Construction  Co.,  will  entail  an  expenditure 
of  $1,000,000. 

The  following  bids  w-ere  recently  received 
by  the  city  council  of  Pendleton.  Ore.,  for  the 
construction  of  the  new  Main  St.  bridge 
and  same  referred  to  the  Street  Committee : 
O.  II.  Stratton,  Spokane.  $12.50  per  cu.  yd. 
for  the  concrete  work.  5%  cents  per  lb.  for 
the  steel  superstructure  and  $4,500  for  the 
walks  and  flooring;  C.  E.  Lum,  North  Yaki- 
ma. $13.90  per  cu.  yd.  for  concrete  work. 
6li/100  cents  per  lli.  for  steel  and  55  cents 
a  square  foot  for  floorin.g,  the  bridge  to  be 
completed  by  Sept.  15 ;  Minnesota  Steel  Co., 
bv  W.  W.  Roberts.  $10  per  cu.  yd.  for  concrete, 
5'6/100  cents  per  lb.  for  steel.  $4,000  for  walks, 
a  total  of  $31..5<S8.62,  the  bridge  to  be  com- 
pleted by  Sept.  15;  A.  Valk,  $12  per  cu.  yd. 
tor  concrete,  $17,475  for  the  superstructure, 
$2,745    for    concrete    walks    and    flooring    or 


4*  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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-$1,280  for  wood  walks  and  flooring,  work  to 
be  finished  by  Aug.  15  and  trafiic  guaranteed 
not  to  be  stopped  over  30  days  ;  Central  State 
Bridge  Co.,  $11.51  per  cu.  vd.  for  concrete, 
5  24/100  cents  per  lb.  for  steel,  and  $3,200  for 
walks,  work  to  be  finished  by  Aug.  15;  Coast 
Bridge  Co.,  Portland,  $10  per  cu.  yd.  for 
concrete,  6  55/100  cents  per  lb.  for  steel  and 
$3,800    for  walks. 

Commissioners  of  Jackson  County,  Jackson- 
ville. Ore.,  have  decided  to  construct  in  con- 
nection with  their  good  roads  movement  two 
new  bridges,  one  over  Rogue  River  connect- 
ing Sams  Valley  with  Eagle  Point  and  the 
other  at  Derby. 

Pennsylvania. 

®The  Philadelphia  &  Riading  Ry..  has 
awarded  the  contract  for  the  construction  of 
1,400  ft.  concrete  arch  bridge  over  the  Dela- 
ware River  at  Yardley.  Bucks  County,  to 
F.  M.  Talbot  Co..  1  Madison  .\ve.,  New  York 
City. 

®Quigley  Hafer  of  Chambersburg,  Pa.,  has 
been  awarded  the  contract  by  the  County 
Commissioners.  Chambersburg,  for  the  erec- 
tion of  a  reinforced  concrete  bridge,  30  ft. 
span,  14  ft.  roadway,  over  .Muddy  Run  at 
Rankin's  Mill.  The  contract  price  is  $850. 
Bids  were  opened  April  14. 

Pittsburg  &  Lake  Erie  R.  R.  officials  are 
awaiting  the  decision  of  the  U.  S,  War  De- 
partment in  regard  to  the  proposed  plans  for 
the  construction  of  a  brid,ge  across  the  Monon- 
gahela  River  at  Brownsville.  Pa.  A.  R.  Ray- 
mer,  Pittsburg.  Pa.,  is  Assistant  Chief  Engi- 
neer. 

At  a  special  meeting  of  the  city  council, 
Harrisburg.  Pa.,  plans  for  the  construction  of 
the  proposed  Thirteenth  St.  bridge  over  the 
Reading  Ry.  were  altered  providing  for  the 
construction  of  a  concrete  instead  of  a  stone 
pier  under  the  middle  of  the  structure. 

The  following  bids  were  received  by  the 
Board   of   County   Commissioners.   York.    Pa., 


April  13  for  the  construction  of  the  concrete 
bridge  over  Muddy  Run  at  Rankins  Mill  in 
Antrim  township;  I'erro  Concrete  Co.,  $1,200, 
and  for  their  own  plans,  $1,100;  W.  H.  Mur- 
phy &  Son,  $1)87.50;  Quigley  Hafer,  $850; 
Nelson-Merydith  Co.,  $1,047;  A.  Buchanan, 
$1,272.     The  award  will  be  made  later. 

South  Dakota. 

•J-Bids  will  be  received  until  2  p.  m..  May  12, 
by  Board  of  County  Conmiissioners,  at'  the 
office  of  County  Auditor.  Sioux  Falls,  S.  D., 
for  planking  and  paving  the  (ith  St.  bridge  and 
the  10th  St.  bridge  in  the  city  of  Sioux  Falls 
with  3  in.  creosoted  fir  planks  covered  with 
tw-o  layers  of  heavy  tar  felt  paper,  and  paved 
with  creosoted  wood  blocks,  i\^  in.  deep,  3  to 
4  in.  wide  and  4  to  9  in.  long.  Planks  and 
blocks  to  be  treated  with  IG-pound  treatment, 
and  asphalt  filler  between  blocks.  Bidder  to 
name  kind  of  wood  used  in  blocks. 

©Advices  from  Mitchell,  S.  Dak.,  state  that 
the  contract  for  the  construction  of  the  bridge 
between  Dakota  and  Hanson  Counties  has 
been  let  to  Fred  Bjodstrup,  Mitchell.  S.  Dak., 
at  $7,503.  The  structure  will  have  cement 
piers  and  floor  of  the  bridge  will  be  of  rein- 
forced concrete.  The  length  will  be  130  ft. 
and    width    18    ft. 

A  meeting  was  recently  held  at  the  Com- 
mercial Club  of  Sioux  Falls,  S.  Dak.,  to  dis- 
cuss plans  for  the  construction  of  the  pro- 
posed concrete  bridge  over  the  Sioux  River 
at  Eighth  St.  The  estimated  cost  of  the 
structure  as  roughly  figured  by  representatives 
of  the  Missouri  Valley  Engineering  Co.,  Sioux 
Falls,  S.  Dak.,  is  $40,000. 

Texas. 

Advices  from  Georgetown,  Texas,  state  that 
Williamson  County  will  soon  erect  a  concrete 
causeway  4  ft.  high  and  24  ft.  wide  over  the 
San  Gabriel  River  at  Mabins'  Crossing  con- 
necting the  macadam  road  from  Jonah  to 
Georgetown. 


Virginia. 

®Advices  from  Luray,  Va.,  state  that  the 
contract  for  the  construction  of  the  bridge 
across  the  Shenandoah  River  at  Alma  in  Page 
County  has  been  let  to  the  Virginia  Bridge  & 
Iron  Co.,  Roanoke.  Va.,  at  $11,030. 

Washingfton. 

Sinking  Fund  Committee  has  instructed  the 
Corporation  Counsel  to  amend  the  old  coun- 
cil's ordinance  authorizing  the  issuance  of 
$415,000  of  bonds  for  the  construction  of 
two  bridges  over  Latah  Creek.  After  the 
amendment  the  council  of  Spokane,  Wash., 
will  advertise  for  bids.  Commissioner  of 
Public  Works  will  have  charge  of  the  con- 
struction. 

®The  Columbia  Bridge  Co.,  Walla  Walla, 
Wash.,  according  to  advices  from  Pendleton, 
Ore.,  has  been  awarded  the  contract  for  the 
construction  of  seven  small  steel  bridges  in 
Umatilla  County,  Ore.,  at  $4,980. 

Plans  have  been  prepared  by  H.  W.  Petti- 
jon.  Engineer  of  Adams  County,  Ritzville, 
Wash.,  for  the  construction  of  a  bridge  over 
the  Palouse  River  at  Palouse  Falls,  a  short 
distance  above  the  falls.  The  .structure  will 
be  of  steel  consisting  of  two  spans,  one  40 
and  one  45  ft.  long.  The  cost  is  estimated  at 
$(5,000. 

Wisconsin. 

®The  contract  for  the  construction  of  the 
proposed  new  bridge  at  the  Lake  Bluff,  111., 
i<aval  School  has  been  awarded  to  James 
Corse,    Racine,   Wis.,   at   $10,000. 

Canada. 

•I«Bids  will  be  received  until  noon.  May  9, 
by  M.  E.  Boughton,  Secy.-Treas.,  Lansdowne, 
.■\rden.  Man.,  for  the  erection  of  a  steel 
truss  bridge,  sections  17  and  18,  township  17, 
range  14,  near  Birnie.  Municipality  provides 
the  stone  and  sand  for  the  aliutments  and 
wing  walls.  The  bridge  is  to  be  of  .30  ft. 
span  with   clear   width   of   IS   ft. 
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Arkansas. 

•J«Eids  will  be  received  until  noon,  June  l.by 
Board  of  Commissioners,  Drainage  District 
No.  1,  -Ashley  County,  Wilmot.  Ark.,  for  dig- 
ging a  canal  and  laterals.  The  work  will  in- 
clude al)Out  700,000  cu.  vds.  The  estimated 
cost  is  $90,000.  R.  B.  Egsleston,  England,  .Xrk.. 
is  Engineer;  W.  B.  De  ^'anipert  is  Sec'y  of  the 
Board. 

California. 

®The  West  Sacramento  Lands  Co.,  which 
is  to  reclaim  10,000  acres  of  land  across  the 
river  from  Sacramento  into  Yolo  County,  has 
awarded  a  $100,000  contract  to  the  Vulcan 
Dredging  Co.  for  the  construction  of  seven 
miles  of  levees.  The  levees  w-ill  stand  39  ft. 
above  the  sea  level.  At  the  extreme  high  wa- 
ter mark  they  w'ill  be  70  ft.  thick.  They  will 
have  a  base  of  210  ft.  with  a  top  15  ft.  wide. 
The  plans  for  the  construction  of  these  levees 
call  for  a  "key  pit."  This  pit  will  be  G  ft. 
deep  by  50  ft.  wide  and  will  be  at  the  base  of 
the  levee  in  the  center.  Soil  tests  have  shown 
that  there  is  a  peat  surface  i'<  ft.  in  depth,  and 
as  water  would  easily  see])  through  such  a 
layer  the  peat  will  be  renimed  down  to  a  layer 
of  clay,  and  the  pit  filled  in  with  more  clay 
from  a  borrow  pit,  thus  giving  the  levee  a 
binding   that   will    furnish    a   firm    foundation. 

Citizens  of  Napa  are  raising  funds  to  buy  a 
right  of  way  and  dredge  a  cut  through  Carr 
Bend  m  the  Napa  River  below  this  city.  The 
land  necessarv  will  cost  $700  and  the  dredgmg 
will  cost  $5,000, 

Early  in  May  bids  will  be  asked  for 
about  $l,OtK1,000  'worth  of  work  on  the  irri- 
gation system  of  the  South  San  Joaquin  Irri- 
gation District,  near  Stockton,  Calif.  It  is 
probable  that  the  ()akd;de  Irrigation  District 
adjoining  will  call  for  bids  on  about  the  same 
amount    of    construction    work    at    about    the 


same  time.  The  South  San  Joaquin  Irriga- 
tion District's  bid  w-ill  be  advertised  in  this 
paper.  Edwin  Duryea,  Jr.,  1315  Humboldt 
Bank  Bldg.,  San  P'rancisco,  is  Chief  Engineer 
of  the  South  .San  Joaquin  Irrigation  District. 
Geo.  L.  Dillman.  Unii.n  Trust  Bldg^,  San 
Francisco,  is  Chief  Engineer  of  the  Oakdale 
Irrigation  District. 

Cuba. 

®Champion  &  Pascual,  P.  ().  Box  84,  Ha- 
vana, Cuba,  have  been  awarded  a  contract  by 
the  Cuban  Government  for  building  the  Roque 
canal  in  Matanzas  province.  The  amount  of 
the  contract,  according  to  the  engineers'  es- 
timate, will  be  about"  $1,500,000.  Work  on 
the  project  will  commence  at  once  and  will 
require  about  2%  years  to  complete.  The  pro- 
posed canal  is  to  be  52  kilometers  in  length 
and  from  95  to  210  ft.  in  width.  Its  purpose 
is  to  relieve  the  thousands  of  acres  of  sugar 
and  fruit  lands  from  being  flooded  each  year 
during  the  rainy  season  which  causes  the 
streams  to  overflow  the  lowlands  inflicting 
heavy  losses  to  the  planters.  T.  T.  .\llard. 
Chief  Engineer  in  the  employ  of  Champion 
&  Pascuai.  will  have  full  supervision  of  the 
work  wdiich  calls  for  the  most  improved  canal 
digging  machinery.  .\  large  numl)cr  of  men 
will  be   given   cm[ilnynK-nt. 

Idaho. 

4*Bids  will  be  received  until  2  [).  m.,  May  1. 
by  U.  S.  Reclamation  Service.  Boise,  Idaho, 
for  constructing  roadbed  for  a  br.anch  r.ailway 
from  Barberton  to  the  site  of  the  Arrowrock 
Dam,  between  Stations  0-|-0i)  and  457-1-00. 
The  w'ork  involves  the  excavation  of  about 
65.000  cu.  yds.  of  earth  and  about  4,500  cu. 
yds.  of  rock.  Further  particidars  may  lie  ob- 
tained from  the  office  of  the  I'nited  .States 
Reclamation  Service.  ISnise.  Idaho.  F.  1-'.  Wey- 
nnnitl).    ,Su|)er\  i^inii    Fnyineer. 


^Bids  will  be  received  until  10  a.  m..  June 
1,  by  U.  S.  Reclamation  Service,  Boise,  Idaho, 
for  the  enlargement  of  the  main  South  Side 
Canal,  between  stations  789  and  7il9,  near 
Boise,  Idaho,  involving  the  excavation  of  about 
13,000  cu.  yds.  of  material.  For  particulars  ad- 
dress the  U.  S.  Reclamation  .Service,  Washing- 
ton. D.  C,  or  Boise.  Idaho.  Frank  Pierce, 
.Acting  Secretary. 

Illinois. 

•J«Bids  will  be  received  until  2  p.  m..  May  5, 
liy  U.  S.  Reclamation  Service.  777  F'ederal 
Bld.g..  Chicago,  111.,  for  furnishin.g  explosives 
and  blasting  supplies  for  a  period  of  two 
\ears  from  May  15.  1911.  F.  11.  Newell  is 
Director. 

®Bids  were  opened  April  12,  in  the  office  of 
F.  W.  Sears,  County  Surveyor,  in  Prophets- 
town,  for  the  drainin.g  out  of  Line  No.  2  of 
the  Union  Special  Drainage  District  of  Tam- 
pico,  Prophetstown  and  Hume,  and  of  branch 
H  of  the  same  district.  There  arc  8  miles  of 
the  first  named  ditch  which  must  be  left  with 
a  10  ft.  bottom  and  must  be  made  on  a  slope 
of  1  to  1,  requiring  05,000  yds.  of  dirt  to  be 
removed.  Branch  H  must  be  left  G  ft.  on  the 
bottom,  the  same  slope.  In  this  ditch  the  esti- 
mated amount  of  dirt  to  be  removed  is  13,000 
yds.  There  were  ten  bidders  r.inging  in  price 
from  Ifi  cts  i)cr  cu.  vd.  to  10.4!l  cts.,  which 
was  the  bid  of  M.  T. 'o'Mera.  of  Cullom,  111., 
the  successful  bidder. 

•J»bids  will  be  received,  it  is  reported,  during 
the  month  of  .May,  by  the  Panhandle  Drainage 
District.  Jersey  County,  Jerseyville.  Ill,  for 
the  construction  of  a  main  ditch  17,540  ft.  long, 
14  ft.  wide  at  bottom,  7  to  11  ft.  deep,  average 
cut  8  ft.,  slopes  I  to  1.  containing  apprcjximate- 
ly  123,150  cu.  yds.  of  material.  J.  \V.  Dappert, 
Taxlorville,    III.,    is    Engineer. 

•j*l'ids    will  be  recci\cd  until  noon.  .May  18.  by 


'i'  indicates  work  now  open  for  bids.       •'  indicates  a  contract  let  recently. 
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I.  J.  Bryan,  Clerk  Sanitary  District,  .Vniericaii 
Trust  Bldg.,  Chicago,  111.,  for  excavation  anil 
collateral  work  on  the  Contract  Section  .'?  of 
the  Calunict-Sag  channel.  The  work  will  in- 
clude 32<>,000  cii.  yds.  of  glacial  drift  excava- 
tion, ]!)7,000  cu.  yds.  rock  excavation,  83,500 
sq.  ft.  channeling,  7,."iiHI  cu.  yds.  of  concrete 
retaining  wall,  114,000  S(|.  yds.  of  rip  rap  slopes. 
OIKcial  advertisement  will  be  found  elsewhere 
in  this  issue. 

The  following  bids  were  received  .\pril  19 
by  Board  of  Trustees,  East  Side  Levee  and 
Sanitary  District,  East  St.  Louis,  111.,  for  the 
construction  of  an  earth  levee  having  a  crown 
8  ft.  wide  and  a  length  of  .1  miles,  being  Con- 
struction Project  Xo.  ■_»,  Section  1  of  Front 
Levee.  The  work  includes  the  following  ap- 
proximate quantities :  l!00,000  cu.  yds.  of  earth 
embankment,  130  lin.  ft.  of  30  in.  cast  iron  pipe, 
10  cu.  yds.  of  concrete  and  1  automatic  flood 
gate,  hand  gate  and  1  acre  of  .i;rubbing.  The 
bids  received  were  as  follows :  (\)  embank- 
ment per  cu.  yd.,  (2)  total:  J.  .\.  Ware  Con- 
struction Co.,  St.  Louis,  j\Io.,  (1)  13  3/10  cts., 
(•J)  $27,705;  McCann  Bros.  Construction  Co., 
Murphysboro,  III..  (O  13%  cts.,  (2)  $28,040; 
R.  H.  &  G.  A.  McWilliams.  Chica.go.  II!.,  (1) 
14%  cts.,  (2)  $29,850;  S.  R.  ?L  Robinson  & 
Son  Contracting  Co..  St.  Louis,  Mo..  (1)  14 
cts.,  (2)  $29,()05;  Cameron,  McMannis  &  Joyce, 
Keokuk,  Ia„  (1)  13  39/100  cts.,  (2)  $27,940; 
John  Scott  &  Sons.  St.  Louis,  AIo..  (1)  13 
(i8/100  cts.,  (2)  $28,870:  Mulvill  Brothers,  Al- 
ton, 111.,  (1)   15%  cts..  (2'»  $33,400. 

Indiana. 
®Noah  Yoder  has  been  awarded  the  con- 
tract, by  the  ."Kdams  County  Commissioners, 
Decatur,  Ind.,  for  the  construction  of  the 
Schindler  ditch  in  Monroe  and  Wabash  coun- 
ties for  $471.  Bids  were  opened  .\pril  22  by  C. 
C.  Ernst,  County  Surveyor. 

Iowa. 

®Bids  were  opened  .\pril  20  by  Frank  Mc- 
Spaden,  County  .Auditor,  Hampton,  la.,  for 
the  construction  of  tile  drains  in  Drainage 
District  No.  2,  the  contract  being  let  to  W. 
H.  O'Brien,  Ledyard,  la.,  at  $15,055.  The  con- 
tracts for  the  construction  of  tile  drains  in 
Drainage  District  No.  1  were  let  as  follows: 
Tile.  Plymouth  Clay  Products  Co.,  Fort 
Dodge,  la.;  labor  to  T.  D.   Stephens. 

The  city  of  Des  Moines  will  shortly  call 
for  bids  for  excavating  a  new  channel  for 
the  Coon  River  and  for  the  removal  of  cer- 
tain obstructions  in  the  bed  of  the  Des  Moines 
River.    J.  W.  Budd  is  City  Engineer. 

•{•Bids  will  be  received  until  noon.  May  9,  by 
County  Auditor.  Sibley,  la.,  for  the  construc- 
tion of  Drainage  District  No.  12  in  Osceola 
County.  The  work  will  consist  of  2,800  ft. 
of  22  in.  tile  at  av.  depth  of  5.2  ft.,  8,100  ft. 
of  15  in.  tile.  av.  depth  4.8  ft.  4.100  ft.  of  12 
in.  tile,  av.  depth  4.8  ft.  Maximum  cut  on  en- 
tire tile  work  G  ft.  In  addition  to  tile  there 
will  be  24i"i  rods  of  open  ditch.  4  ft.  bottom, 
average  3.8,  maximum  6.25.  This  may  be  dug 
with  a  capstan  machine  and  trimmed  to  .grade. 
.■\verage  haul  for  tile  about  2^2  miles.  Either 
cement  or  clav  tile  may  be  used.  Estimated 
cost  $7,500.     L.  A.  Wilson,  Engineer. 

Louisiana. 

."Xt    a    special    flectinn    at    Franklin.    La.,    on 


.\pril  17  property  owners  in  the  Franklin 
Drainage  District  voted  to  issue  $40,liOO  of 
bonds.  The  first  work  the  Drainage  Com- 
mission intends  to  start  is  the  continuance  of 
the  canal  from  the  basin,  about  one  mile  from 
Franklin,    to    the    Southern    Pacil'ic   tracks. 

Minnesota. 

_  •J't'l'ls  will  be  reccix  cd  uiUil  .\l.iy  UK  by  !■:.  I). 
Stocking,  County  Auditor,  tilciicoe,  Minn., 
for  the  construction  of  County  Ditch  No.  18 
and  furnishing  the  following  tile:  5.70U  ft. 
t)  in,,  av.  depth  4.57 ;  4,000  It.  7  in..  a\-.  dci)th  4.5 
ft.;  0,100  ft.  8  in.,  av.  depth  4.50  ft.;  4,850  ft. 
10  in.,  av.  depth  ti.30  ft.;  2,000  ft.  12  in.,  av. 
depth  6.10  ft.;  2,800  ft.  14  in.,  av.  depth  5.40  ft.: 
2,400  ft.  15  in.,  av.  depth  12.33  ft. ;  814  ft.  18  in., 
av.  depth  13.50  ft.  ICslimated  cost  of  the  work 
is  $7,032.80.  I.  C.  ainstlieb,  llulcbinson, 
Minn.,  is  the  Engineer. 

Mississippi. 

4*Bifls  will  be  received  until  11  a.  m.,  .\pril 
28,  by  Capt.  J.  A.  Woodruflf,  U.  S.  Engineer, 
Vicksburg,   Miss.,   for  constructing  about  05,- 

000  cu.  yds.  of  earth  work  in  the  Lower  Yazoo 
Levee  district. 

Missouri. 

Field  work  has  been  completed  for  the  Big 
Creek  Drainage  District  ■  No.  1,  of  Johnson 
County,  Missouri.  The  main  ditch  is  to  be  6.4 
miles  in  length,  requiring  about  304,000  cu. 
yds.  excavation  ahd  in  addition  there  will  be 
85,000  cu.  yds.  excavation  in  proposed  laterals. 
About  4,400  acres  of  land  are  included  in  the 
District.  The  main  ditch  will  have  a  12  ft. 
base,  and  side  slopes  of  %  to  one.  The  aver- 
age depth  will  be  12  ft.  The  soil  is  gumbo 
and  siltv  clav.  The  District  is  organized  un- 
der Article  IV,  Chapter  41,  R.  S.  of  Mis- 
souri. The  final  court  hearing  is  set  for  May 
2  and  it  is  expected  that  bids  will  be  ordered 
some  time  in  June.  Brooks  &  Jacoby,  515 
Shukert  Bldg.,  Kansas  City,  Mo.,  are  the  en- 
gineers. 

The  final  court  hearing  on  the  Big  Creek 
Drainage  District  No.  1  of  Henry  County, 
Missouri,  has  been  set  for  May  2,  and  it  is  be- 
lieved that  the  construction  work  will  be  ad- 
vertised sometime  in  June.  Field  work  for 
this  District  has  been  completed  by  the  engi- 
neers, Brooks  &  Jacoby,  Kansas  City,  Mo.  The 
main  ditch  will  be  6.4  miles  in  length  and  will 
require  about  316,000  cu.  yds.  excavation ; 
about  52,000  cu.  yds.  excavation  will  be  re- 
quired in  proposed  laterals.  Some  4.600  acres 
of  land  are  included  in  the  district.  The  main 
ditch  will  have  a  15  ft.  base,  and   side  slopes 

1  to  1 ;  average  depth  w-ill  be  15  ft.  The  soil 
is   gumbo   and   silty   clay. 

Brooks  &  Jacoby,  Civil  Engineers,  515  Shuk- 
ert Bldg.,  Kansas  City,  Mo.,  have  completed 
the  field  work  for  the  Pioneer  Drainage  Dis- 
trict of  Henry  County.  Missouri.  The  main 
ditch  is  to  be  9.1  miles  in  length,  requirin.a 
approximately  528,000  cu.  yds.  excavation  and 
48.500  cu.  yds.  excavation  in  proposed  later- 
als. About  7,000  acres  of  land  are  in  the  dis- 
trict. The  main  ditch  will  have  a  15  ft.  base 
and  side  slopes  %  to  1.  The  average  depth  is  " 
13  ft.  and  the  soil  is  gumbo  and  silty  clay. 
The  district  is  organized  under  .\rticie 
1.  Chapter  41.  R.  S.  of  Missouri.  The  final 
court  hearing  is  set  for  the  May  term  of  the 


Circuit  Court.     It  is  expected  to  let  the  work 
in  June  or  July. 

Surveys  are  being  made  for  the  location  of 
a  10  mile  levee  along  the  Missouri  River  north 
and  east  of  Kansas  City.  This  levee  will  be 
constructed  on  the  north  bank  of  the  river  and 
in  accordance  with  plans  and  specilications 
which  will  be  determined  later.  The  work  is 
being  planned  in  connection  with  the  Govern- 
ment revetment  work  at  this  point.  The  ap- 
proximate height  of  the  levee  will  be  15  ft., 
with  a  top  width  of  aliout  15  or  20  ft.  and  side 
slopes  of  2  to  1.  The  number  of  acres  pro- 
tected will  be  about  6,0(l(\  the  ground  to  be 
used  as  building  sites  for  manufacturing 
plants  and  elevators.  Brooks  &  Jacoby,  515 
Shukert  Bldg.,  Kansas  City.  Mo.,  are  the  En- 
gineers. 

Montana. 

The  Yellowstone  Irrigation  District  is  plan- 
ning to  install  a  system  to  cost  about  $250,000 
for  irrigating  14,000  acres  of  land.  The  Dis- 
trict has  sold  the  necessary  Iionds  for  construc- 
tion purposes.  The  Henry  (jerharz  Engineer- 
ing Co.,  Babcock  Block,  Billings,  Mont.,  are 
the  engineers. 

Surveys  and  plans  have  been  made  for  the 
Hulling  Drain,  and  it  is  expected  that  the 
work  will  be  placed  under  contract  as  soon  as 
the  necessary  right  of  way  is  received.  This 
drain  will  be  about  2%  miles  long  and  will  cost 
about  $20,000.  It  is  located  about  four  miles 
from  Billings.  The  Henry  Gerharz  Engineer- 
ing Co.,  Billings,  Mont,,  are  the  Engineers. 

North  Carolina. 

^Bids  will  be  received  until  noon,  May  1,  by 
Board  of  Drainage  Commissioners  of  Matta- 
muskeet  Drainage  District  No.  1,  J.  P.  Kerr, 
Secy.,  Swanquarter.  N.  C,  for  the  excavation 
of  83  miles  of  drainage  canals  and  the  erec- 
tion of  a  pumping  plant.  The  excavation  of 
the  drainage  canals  requires  the  removal  of  ap- 
proximately 2,700,000  cu.  yds.  of  earth  exca- 
vation. The  installation  of  the  pumping  plant 
requires  the  furnishing  and  putting  in  place 
of  suitable  pumps,  engines  and  boilers  to  dis- 
charge 1800  cu.  ft.  of  water  per  second  against 
a  head  of  8  ft.  J.  O.  Wri.ght.  Tallahassee.  Fla., 
is  Consulting  Engineer. 

Ohio. 

®The  -Vmerican  Dredging  Co.,  Cleveland, 
O.,  has  been  awarded  a  $15,000  contract  for 
work  at  Cedar  Point  for  a  reclamation  project 
that  will  ultimately  make  available  hundreds 
of  acres  of  what  are  now  submerged  lands. 

A  bill,  to  appropriate  $3,000  for  construction 
of  a  levee  at  Graiid  Rapids,  Wood  County,  to 
protect  the  village  from  possible  flood,  is  be- 
fore the  State  Legislature.  The  work  will  be 
in  charge  of  the  State  Board  of  Public  Works, 
Columbus. 

Texas. 

The  Byrd-Matthews  Investment  Co..  .-\,  R. 
Byrd,  Jr.,  Secretary,  St.  Louis,  Mo.,  is  now  ar- 
ranging to  finance  in  New  York  an  irrigation 
project  which  calls  for  the  building  of  a  dam 
and  canals,  to  cost  $620,000.  on  the  headwa- 
ters of  the  Nueces  River  in  Texas,  The  com- 
pany has  filed  on  water  rights  for  this  devel- 
opment and  will  take  over  50.000  acres  of  land 
in  Vallalla  CouiU.v.  Tex. 


WATER- WORKS 


Alabama. 

The  state  .senate  of  Alabama  has  passed 
a  bill  to  empower  the  city  of  Birmingham  to 
acquire  and  operate  its  own  waterworks 
and    electric   light    plants. 

Civil  engineers  have  been  looking  over  the 
city  of  Fayette,  Ala,,  and  surrounding  terri- 
tory for  the  purpose  of  submitting  plans 
and  estimates  for  the  construction  of  a 
waterworks, 

Arkansas. 

The   city   of    Meiia.   .\rk.,   has   >-old   bonds  to 


the    amount    of    $65,000    for    the    purpose    of 
est:ililishing    a    system    of    waterworks, 

California. 

®.-\dvices  from  Los  .Angeles,  Cal,,  state  that 
the  Patton  &  Longley  Co.,  has  just  closed  a 
contract  with  the  Western  Gas  Engine  Co. 
for  the  installation  of  a  complete  and  up-to- 
date  pumping  plant  on  their  Lankershim 
Iiroperty,  The  en9:iiie  is  to  be  a  50  h.  p,  of 
the    latest    model. 

The  Escondido  .Mutual  Water  Co.,  of  Es- 
riindido.    Cal,.    iil.iii-    to    repl;icc    the    sections 


nf  wooden  flume  line  between  the  impounding      1 
reservoir  and  the  source  of  the  water  supply      , 
:it  the  San  Luis  Rey  River,  with  rock-cement 
ditch,  the  :imount  which  needs  attention  being 
about   4,500    ft. 

Haviland  &  Tibbets,  Civil  Engineers,  .Maska 
Commercial  Bldg.,  San  Francisco,  Cal,.  have 
Vieen  retained  by  the  Board  of  Trustees  of 
Lindsay,  Cal,  in  connection  with  proposed 
municipal  ownership  of  the  waterworks, 

Florida. 

Bids   will    1h    received    until    Mav  2   In    the 


4*  indicates  work  nowr  open  for  bids.      ®  indicates  a  contract  let  recently. 
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city  of  Pensacola,  Fla.,  for  the  construction 
of  sewers  as  planned  by  George  Rommel,  Jr., 
engineer.  The  following  are  the  approximate 
ciuantities :  Storm  Water  Sewers — 050  lin.  ft. 
sewer  CO  in.,  2,.560  lin.  ft.  sewer  C3  in.,  •.'.200 
lin.  ft.  sewer  60  in.,  1,6.50  lin.  ft.  sewer  48 
m.,  2,400  lin.  ft.  sewer  36  in.,  1,450  lin.  ft. 
sewer  24  in.,  950  lin.  ft.  sewer  15  in.,  2,450 
lin.  ft.  sewer  12  in.,  750  lin.  ft.  sewer  10  in., 
50  slants  in  drains,  43  manholes,  65  corner 
inlets.  15  side  inlets,  and  20  grate  inlets. 
Sanitary  Sewers— 1,500  lin.  ft.  12  in.,  1,500 
lin.  ft.  10  in.,  20,380  lin.  ft.  8  in.,  -"lOO  lin.  ft. 
6  in.,  50  Y  branches  in  12  in.  terra  cotta  pipe, 
50  Y  branches  in  10  in.  terra  cotta  pipe,  500 
V  liranches  in  8  in.  terra  cotta  pipe,  10  Y 
branches  in  6  in.  terra  cotta  pipe.  35  man- 
holes, 10  lampholes,  and  10  flush  tanks.  L.  G. 
.-Xymard   is   clerk. 

A.  waterworks  system  is  to  be  constructed 
in  Sarasota,  Fla.,  bonds  have  been  voted  for 
the   purpose. 

.An  election  is  to  he  held  in  .\rcadia.  Fla.. 
on  May  16  for  the  purpose  of  voting  the 
issuance  of  bonds  in  the  sum  of  $20,000  for 
waterworks  construction, 

Georgia. 

At  a  recent  election  the  citizens  of  Fair- 
burn,  Ga.,  voted  the  issuance  of  bonds  to 
the  amount  of  $20,000  for  the  construction 
of  a   waterworks  system. 

The  citizens  of  Swainsboro,  Ga.,  on  April 
17,  voted  the  issuance  of  bonds  in  the  sum 
of  $40,000  for  the  construction  of  a  water- 
works  and   electric   light   system. 

The  citizens  of  Clayton,  tia..  have  voted 
the  issuance  of  bonds  for  the  installation  of  a 
waterworks  and  sewerage  system.  By  mid- 
summer it  is  expected  to  have  a  complete 
waterworks  system  from  the  springs  of 
Black    Rock   mountain. 

The  city  council  of  Colquitt,  da.,  will  make 
extensions  to  the  waterworks  system.  A  re- 
inforced concrete  reservoir  will  lie  construct- 
ed having  a  capacity  of  from  Uo.OuO  to  200,- 
000  gals.  The  improvement  will  cost  about 
$22.0iiO. 

Illinois. 

•I»Bids  will  be  rcceive<l  \>\  L.  F.  McGaim. 
Commissioner  of  Public  W'urks.  Chicago,  111.. 
4th  floor  City  Hall,  until  U  a.  m.,  May  3rd. 
1011,  for  furnishing  and  delivering  boiler 
tubes  as  follows  for  period  ending  Dec.  31st, 
1011:  Springfield  .\ve.  station.  25  standard 
charcoal  iron  tubes  3  ins.  in  diameter,  .gauge 
B.  \V.  G.  10,  11  ft.  8V2  ins.  Inng.  luo  furn.ice 
steel  tubes,  2  ins.  in  diameter.  ■"■  ft.  I'm  ins. 
long.  Central  Park  .\v.  station.  112  standard 
charcoal  iron  tubes,  3  ins.  in  diameter.  11  ft. 
.'<;/>  ins.  long:  28  stay  charcoal  iron  tubes,  3 
ins.  in  diameter.  11  ft.  8  ins.  long;  102  furnace 
steel  tubes,  2  ins.  in  diameter,  5  ft.  l-vj  ins. 
long.  Chicago  Av.  station,  112  standard  char- 
coal iron  tubes,  Sy2  ins.  in  diameter,  12  ft.  7J4 
ins.  long;  84  stay  charcoal  iron  tubes,  3^1.  ins. 
ill  diameter,  12  ft.  7  ins.  long;  00  furnace  steel 
tubes.  2  ins.  in  diameter,  5  ft.  l-;i  ins.  long. 
Mth  St.  station,  25li  standard  charcoal  iron 
tubes,  Syi  ins.  in  diameter,  12  ft.  6  ins.  long; 
125  furnace  steel  tubes,  2  ins.  in  diameter.  5 
ft.  134  ins.  long.  22nd  St.  station,  25  cxpand- 
<'d  furnace  steel  tubes.  2  ins.  in  diameter.  5  ft. 
1.'4  ins.  long;  25  screwed  furnace  steel  tubes. 
2  ins.  in  diameter,  4  ft.  O'j  ins.  long.  68th  St. 
station.  25  standard  charcoal  iron  tubes,  4  ins. 
in  diameter,  18  ft.  long.  Harrison  St.  station. 
20  standard  charcoal  iron  tulies,  4  ins.  in  diam- 
eter. IS  ft.  long.  Rogers  Park  station.  4 
standard  charcoal  iron  tulics.  16  ft.  long;  12 
furnace  steel  tubes,  2  ins.  in  diameter,  5  ft. 
l-'j  ins.  lon.g.  Fullerton  .\\.  station.  In  stand- 
Tird  charcoal  iron  tubes.  4  ins,  in  diameter,  16 
ft.  long.  Washington  Heights.  10  standard 
charcoal  iron  tubes.  4  ins.  in  diameter,  16  ft. 
long,  Norwood  Park  station.  10  standard 
charcoal  iron  tubes,  4  ins.  in  diameter.  16  ft. 
b)ng.  .Ml  tubes  to  be  made  of  lap  welded 
special  charcoal  iron  and  to  have  a  smooth 
surface   free   frimi  blisters,  cracks,  pits.  etc. 

®The  following  bids  were  opened  .\pril  11 
by  the  Board  of  Local  Improvements  of  the 
Town  of  Cicero  for  furnishing  anrl  laying 
water  pipe  as   follows:    12th    St..   60th    .\v,   to 


61st  .\v. ;  16th  St.,  60th  Av.  to  61st  Av. ;  61st 
Av..  12th  St.  to  16th  St.  The  work  consists 
of  laying  3,992  lin.  ft.  of  6  in.  cast  iron  water 
supply  pipe,  30  lin.  ft.  of  hydrant  connections, 
5  0-in.  gate  valves,  5  5y_Uin.  tire  hydrants  with 
21'2  in.  hose  couplings,  2  reducers,  2  tees.  2 
crosses,  5  plugs.  Malachy  Murphv,  5315  Wa- 
bash Av..  Chicago,  $3,120.68;  Tutille  &  Scully, 
518  W.  Taylor  St.,  Chicago,  $3,443.10;  Jas. 
Healy.  7738  Normal  Av.,  Chicago,  $3,848.-58 ; 
The  Swanson  Co,.  834  N.  Clark  St.,  Chicago. 
$3,9(!8.72;  T.  H.  Iglehart.  Morgan  Park,  111., 
$:3,255.00;  W.  T.  Ryan,  Lyons.  Ill,  $3,281.92; 
Simon  Ryan.  2927  W.  Congress  St.,  Chicago, 
$3,465.48.  The  contract  has  been  awarded  to 
T.  H.  Iglehart.  Morgan  Park.  111.  Geo.  Com- 
erford  is  President  and  John  Forrest,  Secre- 
tary of  the  Board. 

®P>.  J.  Mullaney,  Commissicjuer  of  Public 
Works,  Chicago,  III,  has  awarded  to  J.  J. 
Ryan  &  Co.,  S.  Jefferson  St.  and  Monroe  St.. 
Cliicago,  the  contract  for  furnishing  the  De- 
partment of  Water  Pipe  Fxtension  with  8,500 
corporation  ferrules  of  various  sizes.  Con- 
tract price.  $6,130.  Detailed  specifications  pub- 
lished in   Engineering-Contracting. 

®The  following  contracts  have  been  award- 
ed by  the  Board  of  Local  Improvements,  Chi- 
cago, for  furnishing  and  laying  water  service 
pipes  in  the  following  streets :  Bids  opened 
.\pril  7.  Jas.  J.  Renn,  367  W.  Chicago  Ave. 
—155  lin.  ft.  at  78  cts. ;  Kimball  Av.,  1,298  lin. 
ft.  at  72  cts. ;  Eberly  Av.,  588  lin.  ft.  at  69  cts.; 
S.  48th  Av..  1.863  lin.  ft.  at  79  cts.;  Daniel 
Hardin,  3139  Indiana  Av.— W.  Erie  St.,  180 
lin.  ft.  at  75  cts.;  N.  51st  .\v..  130  lin.  ft.  at 
84J-2  cts.;  Hamilton  Av.,  1.56  lin.  ft.  at  84'/. 
cts.;  Indiana  Av.,  119th  St.  to  120th  St.,  88 
lin.  ft.,  contract  price  90  cts.  per  ft. ;  David 
Walsh,  6628  South  Chicago  .Av.— Morse  Av., 
Ridge  Blvd.  to  C.  M.  &  St.  P.  Ry..  608  lin.  ft., 
contract  price  68  cts.  per  ft. ;  Jas.  J.  Renn,  W. 
Park  Av..  N.  46th  Av.  to  N.  48th  Av.,  40::5  lin. 
ft.,  contract  price  78  cts.  per  ft. ;  Jas.  J.  Renn, 
F.  63rd  St.,  So.  Park  Av.  to  Cottage  Grove 
.\v.,  1,0.54  lin.  ft.,  contract  price  69;4  cts.; 
LOaniel  Hardin,  E.  78th  St..  Sherman  .\v.  to 
Bond  Av.  No  award.  W.  26th  St.,  S.  40th 
.Av.  to  S.  46th  Av.,  3.249  lin.  ft.,  contract  price 
57K'  cts.  per  ft.;  Daniel  Hardin.  W.  2r)th  St.. 
California  .\v.  to  S.  40th  .Av..  I.i02  lin.  ft., 
contract  price  73  cts.  per  ft.;  Jas.  J.  Renn.  Wi- 
nona St.,  Sheridan  Road  to  574  ft.  F..  105  lin. 
ft.,  contract  price  80  cts.  per  ft.;  Jas.  J.  Renn, 
Evans  Av.,  E.  93rd  St.  to  Lyons  .Av.,  171  lin. 
ft.;  Lvon  Av.,  E.  93rd  St.  to  Cottage  Grove 
.Av. ;  E.  90tb  PI.,  St.  Laurence  Av.  tn  Dauphin 
.-\v..  ],2ilO  lin.  ft.:  E.  91st  St..  St.  Laurence  .Av. 
to  Dauphin  Av..  -56  lin.  ft.;  E.  91st  PI.,  St. 
Laurence  .Av.  to  Cottage  Grove  Av.,  1,0,83  lin. 
ft.;  E.  92nd  St.,  St.  Laurence  Av.  to  I.  C.  R. 
R..  1.0.50  lin.  ft.;  E.  92nd  PL,  St.  Laurence  Av. 
to  Cottage  Grove  -Ax..  408  lin.  ft.,  contract 
price  54  cts.  per  ft.     David  Walsh. 

®Thos.  L.  Dooley  has  been  awarded  the  con- 
tract for  cleaning  water  basins  by  B.  J.  Mul- 
laney, Commissioner  of  Public  Works,  Chi- 
ca.go.  Ill,  contract  price,  $13,375.00. 

®Thc  Board  of  Local  Improvements,  Chi- 
cago, has  awarded  the  following  contracts  for 
furnishing  and  laying  cast  iron  water  supply 
pipes:  N.  Central  Park  .\v.,  from  W.  Divi- 
sion St.  to  a  point  400  ft.  N.  of  N.  line  W. 
Division  St.,  Simon  Rvan,  2927  W.  Congress 
St.;  W.  66th  PI,  from  3ii0  ft.  F.  S.  Central 
Park  .-Av.  to  S.  Spalding  .\v,.  Malachy  Mur- 
pbv  5315  Wabash  .Av. ;  Vincennes  Road,  from 
2iin'ft.  S.  of  S.  Line  of  W.  74th  St.  to  W.  7!itli 
St..  M.  Murphy;  W.  End  Av,.  fr.Mn  N.  49tb 
Av.  to  :^,.50  ft.  W.  of  W.  lino  N,  50th  Av,. 
Simon  Ryan  :  N.  52nd  Court  from  Grand  .\v. 
to  Beldcn  .Av..  M.  \Iurpliy.  (Prices  .and 
specifications  published  in  F.ngineering-Con- 
tracting  .April  19th,   1911.) 

b'ollowing  are  the  Inw  bids  received  .April 
20th  by  L.  F.  McGann.  Connnissinner  of  Pub- 
lic Works,  Chicagii.  111.  fnr  furnishing  and 
erectin.g  at  the  Rnscl-md  Pnmpin,g  Station. 
104th  St.  and  Slew.irt  \\,.  coal  .and  .asb  han- 
dlin.g  machinery  ni.idr  uji  ;is  fi>Il(iws:  Feeder 
for  supplying  cnal  tn  crusher,  cn.al  crusher, 
pivoted  bucket  c.irricr  with  r.iils,  r.ail  chairs 
and  casing,  drive  :nnl  s;irockct  wheels  for  car- 
rier with  take  up.  twn  dmnpers,  one  motor  not 


less  than  5  horse  power  to  operate  the  feeder, 
one  motor  not  less  than  13  horse  power,  to 
operate  the  crusher,  one  motor  not  less  than 
10  horse  power  to  operate  conveyor,  all  to  be 
fully  enclosed  and  of  an  approved  make,  com- 
pound wound  for  110  volts  D.  C,  runway  with 
railing  and  all  supports,  connections  and  ac- 
cessories necessary  to  install  the  conveying 
svstem  complete.  Phillips,  Long  &  Co.,  98 
Jackson  Blvd,  $12,000.00;  Link  Belt  Co.,  39th 
St.  and  Stewart  Av.,  $8,300.00 ;  Standard  Con- 
veyor Co.,  $8,800.00. 

Following  are  the  low  bids  received  April 
Mth,  1911,  by  B.  J.  Mullaney.  Commissioner 
iif  Public  Works,  Chicago.  Ill,  for  furnish- 
ing and  delivering  rubber  gaskets  as  follows: 
4,000  (.A)  8  15  llS  ins.  outside  diameter, 
li  11  16  ins.  inside  diameter  to  weigh  not  more 
than  3  ounces,  1,000  (B)  10  15/16  ins.  outside 
diameter,  8  7/16  ins.  inside  diameter,  to  weigh 
not  more  than  0.54  ounces,  rubber  hydrant 
valves  as  follows:  2,000  (C)  5^  ins.  outside 
diameter,  2. ins.  inside  diameter,  weighing  not 
more  than  19  ounces;  500  (D)  6  9/16  ins. 
outside  diameter,  2  15/16  ins.  inside  diameter, 
weighing  not  more  than  22  ounces;  1.000  (E) 
4'.s  ins.  outside  diameter,  7i  in.  hole  in  center 
weighing  not  more  than  lO'/i  ounces.  Mor- 
gan &  Wright  Co.,  81  Michigan  .Av..  per  lb. 
(.A)  35  cts,  (B)  45  cts,  ( C)  35  cts.  (D)  45 
cts.  (E)  45  cts.  The  contract  has  nut  been 
awarded. 

Following  are  the  Inw  bids  received 
.April  7,  1911.  by  B.  J.  .Mullaney,  Com- 
missioner of  Public  Works,  Chicago.  Ill, 
for  furnishing  and  delivering  9  double 
.gate  vlaves  to  the  water  works  shops. 
Kennedv  Valve  Mfg.  Co.,  138  Jackson  Blvd., 
:i  .36-in  at  $423.00  each,  5  30-in.  at  $248.00 
each,  1  24-in.  at  $1.58.00.  Total  $2,890.00.  The 
contract   has  not  been  awarded. 

The  city  of  Joliet,  III,  on  April  18  voted 
the  issuance  of  bonds  to  the  amount  of  $35,- 
000  for  the  sinking  of  two  artesian  wells  and 
eciuipping  them.  This  improvement  is  to  be 
done  in  connection  with  the  betterment  of  the 
water  system  of  the  city.  John  R.  Cronin  is 
mayor.     Matt.  Berschcicj  is  city  clerk. 

•|«P>i(ls  will  be  received  until  11  a.  m..  May 
4th,  bv  L.  E.  McGann.  Commissioner  Public 
Works,  4th  floor.  City  Hall,  Chicago,  III,  for 
furnishing  and  delivering  at  the  Thirteenth 
Ward  yard,  located  at  Fillmore  St.  and  Cen- 
tral Park  Av.,  three  (3)  open-bottom  portable 
boilers,  iocoinotive  type,  mounted  on  wheels, 
according  to  specifications  on  file  in  the  ofiice 
of  the  DepartiTient  of  Public  Works.  Propos- 
als must  be  accompanied  with  $100.(K)  in  cash 
or  certified  check  for  the  same  amount  on 
some  Chicago  bank  and  made  payable  to  the 
order  of  Conmiissioner  of  Public  Works. 

4"Bids  will  be  received  until  11  a.  m..  May  4, 
by  L.  E.  McGann,  Cotnmissioner  Public 
Works,  4th  floor.  City  Hall,  Chicago,  III,  for 
furnishing  and  delivering  at  the  Meter 
Mechanical  Shops,  located  at  1330  Indiana 
.Ave,,  hemlock  and  pine  lumber  during  the 
term  ending  Oct.  1st.  1911.  according  to  speci- 
fications on  works  of  said  City.  Proposals 
nnist  be  accompanied  with  $100.00  in  cash  or 
certi'ied  check  for  ?anie  amount  on  some  Chi- 
cago liank  and  made  payable  to  the  order  of 
Connnissioner  of   Public  Works. 

•{•Bids  will  lie  received  by  L.  IC.  McGann, 
Connnissioner  of  Pulilic  Wnrks,  Chicagn.  Ill, 
until  11  a.  m  .  May  4tli.  1911.  for  furnishing 
and  delivering  three  vertical  boiler  tubes,  one 
to  be  delivered  at  7th  ward  yard.  6100  Cottage 
(irove  .\\e.;  one  at  13th  ward  yard,  Fillmore 
St.  and  Central  Park  Aw.  and  one  at  35th 
ward  yard,  Kinzie  St.  and  48tb  .\v..  .according 
to  specifications  on  file  at  office  of  the  Com- 
missioner. Proposal  must  be  accompanied  by 
cash  to  the  amount  of  one  hniulred  clollars  or 
certified  check  made  jiayable  to  Comnnssioner 
of  Public  Works. 

The  readopting  of  the  resnhitinii  fnr  the 
I'lyiny  of  a  large  water  main  in  b'.is!  L.iwn 
h;is  been  passed  by  the  Vio.ard  nt  Inc.'il  im- 
provements   of    Bloomington,    III 

Civil  Engineer  McCallman.  at  present  en- 
.tra.ged  on  the  Pana.  III.  waterworks  proposi- 
tion, has  been  engaged  by  tlie  city  nf  Litch- 
lield.  III.  to  erect  a  similar  dam  to  tliat  pro- 


•J"  indicates  work  now  open  for  bids.     '•'  indicates  a  contract  let  recently. 
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posed  by  the  city  ot  Taiia  at  the  Chautauqua 
grounds  at  Litchfield.  The  estimated  cost  is 
$4,000. 

The  village  board  of  New  Atlien.-;,  Ill,,  has 
passed  an  ordinance  providing  for  the  con- 
struction of  a  sysloiu  of  waterworks.  It  calls 
for  steel  tank  power  system,  capacity  of  70,- 
000  gals.,  to  be  erected  on  a  four-post  steel 
tower,  100  ft.  in  height,  on  the  southeast  cor- 
ner of  the  public  square.  The  supply  will  be 
from   the   Kaskaskia  River. 

Indiana. 

®John  E.  Xeigle.  Washington  St..  Marion, 
Ind.,  has  l)cen  awarded  the  contract  by  the 
Marion  Branch,  X.  11.  D.  V.  S.,  National 
Military  Home,  Grant  County,  Ind..  for  the 
installation  of  machinery  and  materials  for 
the  improvement  of  the  water  supply.  The 
contract  price  is  $t),110.  Bids  were  opened 
March  2."i  by  J.  W.  Sanderson,  Treas. 

Consulting  Engineer  A.  T.  Maltby.  77 
Jackson  Blvd..  Chicago,  III,,  has  been  retain- 
ed by  the  city  of  Peru,  Ind.,  to  investigate  the 
feasibility  of  obtaining  a  new  and  increased 
water  supply  and  rebuild  the  waterworks 
plant. 

Kansas. 

®The  city  conunissioners  of  Topeka.  Kan., 
have  let  the  contract  for  the  construction  of 
a  well  and  a  well  roof  at  the  city  water 
plant  to  Hoar  &  Flynn  at  Topeka  for  $4,168. 
The  well  will  be  C>6  ft.  in  diameter. 

Rollins  &  Westover,  Consulting  Engineers. 
Kansas  City,  Mo.,  are  engineers  for  the  pro- 
posed waterworks  system  for  the  town  of 
Luray,  Kan.     The  estimated  cost  is  $20,000. 

The  firm  of  Rollins  &  Westover,  Consult- 
ing Engineers.  Kansas  City,  Mo.,  is  preparing 
plans  and  specifications  for  a  water  works 
system  for  the  town  of  Burden,  Kan.,  esti- 
mated to  cost  $1."),000. 

The  city  of  Emporia,  Kan.,  is  contemplating 
changing  their  pumping  from  steam  to  elec- 
tricity. They  will  want  about  .3  and  one-half 
miles  of  transmission  line,  two  3.000,000-gal. 
pumos  and  Booster  pump.  Bids  will  probably 
be  advertised  for  early  in  May.  Fred  H. 
Smith  is  cit}'  clerk,  ^latthew  Brown  is  city 
engineer. 

The  city  water  department  of  Topeka,  Kan,. 
has  ordered  19-")  tons  of  iron  water  pipe  to 
make  extensions  to  the  city  water  mains  this 
summer.  About  two  and  a  half  miles  of 
extensions   will   be   made, 

Kentucky. 

Members  of  the  state  board  of  control  of 
charitable  institutions  recently  visited  Louis- 
ville, Ky,,  for  the  purpose  of  taking  the  final 
steps  in  connection  with  the  securing  of 
rights  of  way  for  a  pipe  from  the  reservoir 
of  the  Louisville  Water  Co.  to  the  asylum  at 
Lakeland.  The  rights  of  way  have  been  se- 
cured and  bids  for  supplying  the  water  will 
soon  be  asked.  The  legislature  has  appro- 
priated $-50,000  for  the  purpose  of  securing 
the  right  of  way  and  laying  the  pipes,  and  an 
additional  $1.'),000  with  which  to  erect  a  reser- 
voir and  station  on  the  grounds  at  Lakeland, 

Louisiana. 

Plans  have  been  submitted  to  the  city  coun- 
cil of  Morgan  City,  La,,  by  three  engineers 
for  the  installation  of  a  water  system.  It  is 
proposed  to  put  in  a  plant  costing  $(50,000, 
The  city  anticipates  a  bond  issue  of  $100,000. 

Minnesota. 

^Bids  will  be  received  until  7 :30  p,  m,. 
May  12,  by  Henry  N,  Knott.  City  Clerk,  Min- 
neapolis, Minn,,  for  furnishing  the  city  with 
water  meters  for  the  season  1011-1912  as 
follows:  4,000  more  or  less,  %-in,  meters: 
400  more  or  less,  %-in.  meters:  100  more  or 
less.  l-in.  meters :  7-5  more  or  less,  1%-in. 
meters ;  .50  more  or  less,  2-in,  meters.  All 
according  to  specifications  on  file  in  the  office 
of  the  Supervisor  of  Water  Works,  .A  certi- 
fied check  in  the  sum  of  $-500.  nayable  to  the 
order  of  C,  A.  Bloomquist.  City  Treasurer, 
must  accompany  each  proposal  as  a  guaranty 
for  the  execution  of  the  contract,  if  awarded. 


Mississippi. 

Bonds  have  been  voted  bv  the  city  of  Semi- 
nary, Miss.,  in  the  sum  of  $10,000  for  the 
installation  of  a  waterworks  system. 

The  city  of  Biloxi,  Miss.,  plans  improve- 
ments to  the  city  w-ater  plant,  -The  present 
plans  provide  for  tw'O  pumps,  one  with  a 
c:ipacity  of  1,500  gals,  for  lire  pressure,  and 
the  other  to  have  a  capacity  of  500  gals,  for 
the    daily    uniform    pressure, 

Missouri. 

Plans  and  specifications  arc  being  prepared 
by  Rollins  &  Westover,  Consulting  Engineers, 
Kansas  City,  Mo.,  for  the  construction  of  a 
water  works  system  in  Kennett,  Mo.,  esti- 
mated to  cost  $40,000, 

New  Jersey. 

•{•Bids  will  be  received  until  10:1.")  a.  m,. 
.May  1,  by  D.  F,  Weeks,  M,  1),,  Supt..  New 
Jersey  State  Village  for  Epileptics,  Skillman, 
N.  J.,  for  the  labor  and  material  necessary  for 
the  extension  of  the  water  system,  w'ith  neces- 
sary fire  hydrants,  gates,  valves,  fittings,  etc, 
j,  .A,  Fuld  is  Secy, 

The  Irvington  Improvement  association  of 
Irvington,  N.  J,,  is  agitatin.g  the  purchase  of 
the    Clinton    Water    Co,"s   plant. 

The  borough  officials  of  Glen  Ridge.  X,  J,, 
have  been  notified  by  the  Orange  Water  Co. 
that  it  w'ill  sell  its  plant  to  the  city  for  a 
consideration  of  $42,000.  The  city  recently 
offered    the    company    $.'i8,0()(i    for    the    plant. 

New  Hampshire. 

The  town  of  Weare.  X,  H,.  i)lans  to  con- 
'itruct  a  reservoir  at  an  estimated  cost  of 
$19,000.     J.  B,  Warren  is  town  clerk. 

New  York. 

^•Bids  will  be  received  until  1 1  a,  nr,  May 
10,  by  Board  of  W'ater  Supply,  J.  P.  Mor- 
rissey.  Secy.,  165  Broadway,  New  York  City, 
for  the  Contract  63  for  the  construction  of  a 
portion  of  the  City  tunnel  of  the  Catskill 
aqueduct,  a  circular  tunnel  in  rock,  15  ft,  in- 
side diameter,  and  about  21,260  ft.  long.  From 
the  northerly  end  of  the  work  in  Yonkers, 
about  200  ft.  north  of  the  New  York  City  line, 
between  Jerome  and  Mt.  Vernon  avenues,  the 
tunnel  line  extends  in  a  general  southerly  di- 
rection through  the  Borough  of  The  Bronx, 
under  Van  Cortlandt  Park  and  Jerome  Park 
reservoir,  and  thence  beneath  the  Old  Croton 
aqueduct  and  Aqueduct  avenue  to  Burnside 
avenue,  near  University  Heights,  Tunnel  con- 
struction will  be  carried  on  ,  through  five 
shafts,  spaced  from  3,500  to  5,000  ft,  apart, 
and  varying  in  depth  from  215  to  240  ft, 

•J«Bids  will  be  received  until  11  a.  m..  May 
16.  by  Board  of  Water  Supply,  165  Broadway. 
N.  Y.  for  Contract  65,  for  the  construction  of 
a  portion  of  the  City  tunnel  of  the  Catskill 
aqueduct,  a  circuit  tunnel  in  rock,  15  ft,  and 
14  ft.  inside  diameter.  From  the  northerly 
end  of  the  work  at  .\queduct  and  Burnside 
avenues  near  L'niversity  Heights,  the  tunnel 
line  extends  in  a  general  southerly  direction 
under  .Aqueduct  and  Lind  .Avenues,  in  the 
Borough  of  The  Bronx,  to  the  crossing  under 
the  Harlem  river  at  167th  Street,  near  High- 
liridge,  thence  beneath  Highbridge,  St.  Nicho- 
las and  Morningside  parks  and  connecting 
streets,  in  the  Borough  of  Manhattan,  to  Cen- 
tral park  near  Eighth  .\venue  and  West  99th 
Street,  The  work  will  be  carried  on  through 
7  shafts,  spaced  from  2,500  to  5,100  feet  apart, 
and  varying  in  depth  from  260  to  475  feet, 

4«Bids  will  be  received  until  11  a,  m„  May 
4,  by  Board  of  Water  Supj)ly,  165  Broadway, 
New  York,  for  Contract  77,  for  the  construc- 
tion of  the  Wakefield  Ave.  blow  off.  a  con- 
crete and  cast  iron  pipe  conduit  in  Wakefield 
.Ave.  about  Yz  mile  north  of  the  New  York 
City  line  in  the  City  of  Yonkers,  N.  Y. 
Charles  Strauss  is  President  of  the  Commis- 
sion of  Board  of  Water  Supply, 

4«Bids  will  be  received  until  11  a,  m,.  May 
16,  l)y  Board  of  Water  Supply,  165  Broadway, 
X,  Y,,  J,  P.  Morrissev,  Secy.,  for  the  construc- 
tion of  a  portion  of  the  City  tunnel  of  the 
Catskill  .Aqueduct,  Contract  (]C\  a  circular  tun- 
nel in  rock,  varying  from  14  ft,  to  12  ft,  inside 
diameter,      I'roni    the    northerly    end     of     the 


work  in  Central  park,  near  Eighth  Ave,  and 
West  99tli  .St,,  the  tunnel  line  extends  in  a 
general  southerly  direction  under  Central 
park.  Sixth  Ave.  and  Broadway  to  14th  St,, 
in  L'nion  Square.  The  work  will  be  carried 
on  through  6  shafts,  spaced  from  2,300  to  4550 
ft.  apart,  and  varying  in  depth  from  200  to 
250  ft. 

®Tbe  R.  T.  Ford  Co.,  of  Rochester,  N.  Y., 
has  been  awarded  the  contract  by  the  public 
building  trustees,  .Albany,  N.  Y„  for  estab- 
lishing standpipes  throughout  the  capitol  for 
$1.5,900. 

The  city  of  Rivcrhead,  L,  T,,  plans  to  spend 
$50,000  for  the  construction  of  a  new  up-to- 
date  water  plant. 

Ohio. 

•J^Bids  will  be  received  until  noon.  May  2, 
by  Board  of  Trustees  of  Public  .Affairs,  City 
of  Lakewod,  O.,  for  furnishing  labor  and 
material  necessary  for  the  erection  of  an 
elevated  steel  water  tower  on  a  concrete 
base  in  accordance  with  the  form  of  contract, 
plans  and  specifications  on  file  at  the  city 
hall,  city  of  Lakewood.  O,,  and  at  the  office 
of  The  Wm,  H,  Evers  Engineering  Co,,  332- 
334  The  .Arcade,  Cleveland,  O,  .A  certified 
check  for  $1,000  is  required  with  each  bid, 
E,   R,   Lieblein  is  clerk. 

The  citizens  of  Kenton.  O,.  have  decided 
to  issue  bonds  in  the  sum  of  $40,000  for  the 
rebuilding  of  the  waterworks  plant  and  im- 
provement of  the  system. 

Oklahoma. 

.Advices  from  Bartlesville,  Okla,.  state  that 
the  city  will  probably  install  a  w-aterworks 
system  at  an  estimated  cost  of  $200,000, 

The  tow-n  of  Tulsa,  Okla.,  plans  to  improve 
its  waterworks  system  at  a  cost  of  $40,000. 

The  city  council  of  Mc.Alester,  Okla..  has 
again  decided  that  it  will  be  necessary  to  re- 
advertise  for  boilers,  pumps,  pipe  and  other 
material  for  a  pipe  line  from  the  city  water- 
works  reservoir  to   Gaines   Creek, 

The  city  council  of  Mc.Alester.  Okla.,  has 
adopted  a  suggestion  by  Commissioner  of 
Public  Works  Schreiner,  wdiereby  the  city 
will  build  an  additional  dam  north  of  the  dam 
at  the  city  water  shed  at  a  cost  of  about  $50,- 
000.  A  pipe  line  from  Gaines  Creek,  which 
will  require  about  40,000  ft.  of  pipe,  will  also 
be  constructed  at  an  approximate  cost  of  $^30,- 
000,     Six-in,  steel  pipe  will  be  used, 

Ohio. 

®The  Director  of  Public  Service  of  Canton, 
0„  has  awarded  Keeler  E.  Huft"  of  that  city 
the  contract  for  erecting  an  auxiliary  water- 
works pumping  station  in  Navarre  St,,  for 
$2,903,     Bids  were  opened  .April  12, 

Oregon. 

•|«Bids  will  be  received  until  4  p,  m,,  Mav  9, 
by  Water  Board,  Frank  T.  Dodge,  Portland, 
C)re,,  Supt.,  for  the  following  quantities  of 
cast  iron  pipe  and  special  castings :  500 
lengths  of  r2-in  cast  iron  pipe,  estimated 
weight  245  tons ;  3,500  lengths  of  8-in.  cast 
iron  pipe,  estimated  weight  1,005  tons:  1,.320 
lengths  of  6-in.  cast~  iron  pipe,  estimated 
weight  250  tons ;  special  castings  for  cast  iron 
pipe,  100  tons.  Specifications  and  form  of 
proposal  can  he  obtained  at  the  ofiice  of  D. 
1),  Clarke.  Engineer  of  the  Water  Board, 
City  Hall,  Portland,  Ore. 

The  citizens  of  Baker,  Ore.,  on  .April  13 
voted  bonds  to  the  amount  of  $90,000  for  43,- 
000  lin.  ft.,  of  wood  stave  or  concrete  pipe  to 
replace  present  wood  flume  for  gravity  water 
system.  The  pipe  is  to  be  13  in.  in  diameter. 
J,  W,  Bailey  is  city  engineer. 

The  citizens  of  Baker.  Ore,,  on  April  12 
voted  bonds  to  the  amount  of  $25,000  for  the 
construction  of  a  3,000,000-gal,  reservoir. 

Bonds  to  the  amount  of  $20,000  have  been 
sold  bv  the  citv  council  of  Gresham,  Ore,,  to 
E,  H,  Rollins  &  Sons  of  New  York  City.  Of 
this  amount  $15,000  will  be  expended  on  the 
installation  of  new  water  mains. 

Bonds  to  the  amount  of  $15,000  have  been 
voted  by  the  citizens  of  Drain,  Ore,,  for  a 
waterworks  and  to  the  amount  of  $5,000  for 
sewers. 


•j*  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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Pennsylvania. 

•J-Bids  will  lie  received  until  S  ]i.  111,.  May 
1,  by  Council  of  the  Borough  of  Springdale, 
Pa.,  for  grading  certain  streets,  construction 
of  a  system  of  sewers,  a  system  of  water 
lines  and  the  building  of  a  reservoir.  Approx- 
imate quantities  are  30,000  cu,  yds.  of  grad- 
ing. :^»i.6f)0  lin.  ft.  of  sewers,  ^.l.fifiO  lin.  ft.  of 
cast  iron  water  lines,  and  one  ;i")0,000  gal.  cap- 
acity reservoir.  \  certified  check  for  $1,000. 
payable  to  the  Treasurer  of  the  Borough  of 
.Springdale.  must  accompany  each  proposal. 
All  proposals  must  be  sealed  and  addressed  to 
H.  T.  Barnes.  Clerk  of  Council.  Springdale, 
Pa. 

®The  Borou,gh  Council  of  Chambersburg, 
Pa.,  has  awarded  the  contract  for  the  con- 
struction of  a  diversion  dam  and  intake  cham- 
ber, a  reservoir  of  2.200,000-gals.  capacity,  a 
standpipe  10  ft.  in  diameter  and  4-")  ft.  high 
for  the  Birch  Run  water  supply,  for  which 
John  Birkenbine,  Parkway  Bldg..  Broad  & 
Cherry  Sts..  Philadelphia.  Pa.,  is  Engineer,  to 
B.  H.  Brooke  &  Co..  50  Church  St..  New  York 
City  at  $-2,358.  $7,947  and  $0-2.5  respectively 
Bids  were  opened  .^pril  7. 

The  town  council  of  Catasauqua.  Pa.,  con- 
templates the  installation  of  a  municipal 
waterworks   system. 

Director  Armstrong  of  the  Department  of 
Public  Works,  Pittsburg,  Pa.,  has  decided  to 
purchase  the  Cabbage  hill  site  for  the  new 
Northside  reservoir.  Plans  have  been  made 
for  a  reservoir  to  hold  M.'.non.nnn  gals. 

South    Carolina. 

®Thc  city  council  of  Columbia.  S.  C.  has 
awarded  the  contract  for  furnishing  water 
pipe  and  other  supplies  to  the  Lvnchburg 
Foundry  Co.,  of  Lynchburg.  Va..  for  $3,780, 
The  council  also  awarded  the  contract  for 
laving  water  mains  to  Weston  cS:  Brooker  for 
$2,208. 

The  Public  Service  Commission  of  Aiken. 
S.  C.  has  closed  a  contract  with  Dr.  T.  C. 
Croft  for  Shiloh  branch  for  a  source  for  the 
water  supply.  The  spring  is  about  five  miles 
from  the  citv.  The  water  will  be  nm  by 
gravity  to  within  three  and  a  half  miles  of 
the  city,  where  a  pumjiing  station  will  be 
located. 

South    Dakota. 

®The  taxriavers  of  Pierp^mt  .S.  Dak.,  re- 
cently   voted    bonds    for    a    new    waterworks 


system.      Tin     contract    has    been    awarded    to 
Tanzer    Bros.,    of    Webster,    for   $.5,000. 

Tennessee. 

The  citizens  of  .Manchester,  Te?m.,  at  a 
recent  election  voted  the  issuance  of  bonds  to 
the  amount  of  $2.",,000  for  the  installation  of 
a  waterworks  and  electric  liglu  system. 

Texas. 

^•Bids  will  be  received  mitil  8  p.  m..  May  1, 
by  Supt.  Water  Works,  Sherman,  Texas,  for 
the  following  items.  Two  deep  wells,  internal- 
combustion  engine,  gas  producer,  air  com- 
pressor, electric  generator,  motors,  switch- 
boards, and  power-driven  pump.  Specifica- 
tions are  on  file  in  the  office  of  the  City  Secre- 
tary.    Barney  C.   Kreager.   City   Secretary, 

The  city  council  of  Kastland,  Tex.,  con- 
templates the  installation  of  a  waterworks 
.system  at  an  estimated  cost  of  $13,000. 

The  Princeton  Waterworks  Co.,  of  Prince- 
ton, Tex.,  has  been  incorporated  with  a  capi- 
tal stock  of  $r).n00.  The  incorporators  are: 
J.  H.  Godwin,  J.  H.  Stinson  and  C.  A.  Wilson. 

The  citizens  of  Lott,  Tex.,  have  voted  the 
issuance  of  bonds  in  the  sum  of  $14,000  for 
improvements  to  the  waterworks. 

Plans  and  specifications  arc  practically 
completed  by  the  board  of  engineers  of  Fort 
Worth,  Tex.,  for  an  impounding  reservoir 
across  the  Trinity  River  and  for  a  si.v  mile 
conduit  line  and  filter  plant  of  ."), 000.000  to 
(i.OOO.OOO  gals,  daily  capacit\.  etc,  .About  $1.- 
Oiin.OOii  will  he  expendeil  on  this  work. 

Utah. 

The  people  of  Three  Mile,  known  as  Perry, 
are  considering  the  installation  of  a  water- 
works system.  A  corporation  will  he  formed 
to    finance   the   proposition. 

The  following  bids  were  received  bv  the 
city  of  Salt  Lake  City.  Utah.  G.  F.  McGona- 
gle.  City  Engineer,  for  the  construction  of 
water  mains  for  1011:  (1)  hid  of  P.  J.  Moran, 
Salt  Lake  Citv.  (2)  bid  of  T,  W,  Percival, 
(3)  bid  of  P,  J.  Moran  for  the  1010  contract: 

(1)  (21  (31 
Kxcavating    and    Backfilling. 

per    cu.    yd .$0.70     If  0..-,0  $0.7.". 

Fiirnisliing  and  Laying  C.  I. 
Pi  lie: 

4-in..  per  lin.    ft r,f,  .,SJ  .e,r. 

B-in.,    per   lin.    fl 90  1.0.'.  .K 

S-in..   per  lin.   ft 1.3B  1.40  1.3:1 

10-in..    per  lin.    ft 1.70  2.07  2.02 

IL'-in.,    iiei-   lin.    ft 2,.'0  2, SO  2.r.9 


IB-in.,    per   lin,    fl -[..".n         4.17  

18-in.,    per   lin.    ft 4.50         .5.09  

24-in.,  per  lin.   ft <;.."i7         7.90  

Laying  C.    I.    Pipe   furnished 
bv  Cit.v: 

6-in.,   per  lin.   ft 1.S  .2.S         

10-in..  per  lin.   ft 2:i  .B:;         

12-in..   per  lin.   ft 2.3  .74         .... 

Ifi-in.,  per  lin.   ft 50         1.40         

IS-in..   per  lin,   ft .'lO         1.70         

24-in.,   per  lin.   ft 7;i  2..'iO  .... 

Furnishing  and  setting  .spe- 
cial castings,  per  lb O.'i  .0."i7.j     .032 

Furnishing  and  setting  \alves: 

6-in.,    each    17.00       lS..iO       17.70 

•S-in.,    each    2.".. 00       2.i.00       25.20 

10-in.,    each    :!5.oo      :!5.25      36.30 

12-ln.,    each    48.00       47.00       4S.0O 

Setting   valves    furnished    by 
city: 

6-in.,    each    1.50         3,50         

10-in..    each    2.10         6.10 

Furnishing    and    setting    hy- 
drants,   each    08.75       47.50       57.60 

Setting     hydrants    furnished 

by   city,    each    S.OO         S.OO 

Furnishing  and  setting  C.  I. 

valve  boxes,   each    6.50         5.75         6.54 

Setting    C.     L     valve     boxes 
furnished   by  city,   each...       .50         1.50         .... 

Const,  brick  valve  boxes,  C. 

L    cover,    each    32.00       37.60       33.60 

Const,     brick     v-alve     boxes, 
asph.  filled  covers,  each...   33.00       39.50       33.40 

Const,    brick   hydrant  boxes, 

each     46.00       50.00       4S.0O 

Virginia. 

.\dvices  from  South  Hill,  Va,.  state  that 
the  city  is  contemplatin.g  the  installation  of  a 
waterworks, 

.An  election  was  held  in  Cliristiansburg.  Va., 
on  .April  24  for  the  purpose  of  voting  on  the 
proposition  to  issue  bonds  to  the  amount  of 
$40,000  for  the  construction  of  a  waterworks 
system, 

Wisconsin. 

The  city  council  of  Superior,  Wis,,  now 
has  on  hand  a  proposition  looking  toward  the 
construction  of  a  waterworks  iilant, 

W.  G.  Kirchoffer.  Consultiii,g  Engineer, 
Madison.  Wis.,  has  been  employed  by  the  City 
of  Monticello,  Wis,,  to  prepare  plans  for  a 
waterworks  system,  consisting  of  8,000  ft.  of 
(I-in,  and  S-in.  cast  iron  pipe,  a  concrete  reser- 
voir or  elevated  tank,  one  deep  well  and  a 
power  putnp.  The  plant  will  be  operated  by 
cn.gine  and  boilers  now  located  in  the  electric 
light  plant. 

Canada. 

Kdw,  O,  Fuce.  Consulting  Engineer.  Gait, 
Out,,  is  preparing  plans  for  the  installation  of 
;i  uaterworks  for  ^X'inglKim.  (hit. 
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Alabama. 

The  mayor  and  aldermen  of  Fayette,  .\Ia., 
have  had  civil  engineers  looking^  over  the  city 
and  surrounding  territory  for  the  purpose  of 
submitting  plans  and  estimates  for  the  installa- 
tion of  a  water  works  and  sewera.gc  system, 

Arizona. 

Engineers  Olmsted  &  Gillehi.  004  Wright  & 
Callendcr  Bld.g,,  Los  .Angeles,  Cal,,  have  com- 
pleted plans  for  the  municipal  sewer  system  to 
lie  built  at  Phrenix,  .Ariz,  The  estimated  cost 
is  $200,0(10.  Bids  are  to  be  received  on  this 
work  at  once. 

California. 

I  The  city  trustees  of  Oakdale.  Cal,  have  em- 

1  ployed  En.gineer  Dillman  of  that  town  to  do 
ail  preparatory  work  and  superintend  the  con- 
struction of  tiie  proposed  sewer  system.  The 
estimated  cost  of  the  systeiu  is  $10,000,  Bonds 
will  be  voted  to  that  amount. 

Plans  and  specifications  for  the  sewering  of 

the    .Allendale     sanitary     district     have     been 

adopted   by  the  city  council  of   Oakland,   Cal. 

e  -    The   plan.s'  call    for  the  construction   of   more 

'       than  20  mile?  of  sewers.     Fred   C.  Turner  is 

city  engineer. 

It  is  reported  that  the  voters  of  sanit:iry  dis- 
tricts Nos.  1.  2.  3  and  4.  situated  in  the  an- 
nexed  district   of   Oakland.   Cal.  on   .April    14 


voted  in  favor  of  the  f^mr  bond  propositions 
for  the  construction  of  (iO  miles  of  modern 
sewers,  the  total  cost  being  $40(1.000,  F"rcd  C. 
Turner  is  city  engineer. 

The  Board'of  Trustees  of  Linds;iy.  Cal,  has 
retained  Haviland  &  Tibbetts.  civil  engineers, 
.Alaska  Commercial  Bldg,,  San  Fr:incisco.  Cal. 
as  engineers  in  connection  with  proposed 
municipal  ownership  of  the  w:itir  works  :ind 
sewer  svstem  of  the  city, 

Georgia. 

The  citizens  of  Camilli.  (.;i,,  on  ,\pril  13 
voted  to  authorize  the  issuance  of  $|.'i,000  in 
bonds  for  the  installation  nf  sewers  :ind  $-"i,OlHt 
for  improvements  in  the  city  li:ill 

Florida. 

•I«Biils   will   be    received    niilil   i 11.    M:u'   2, 

by  Board  of  Bond  Trustees.  Cit\  llill,  I'en- 
sacola,  Fla.,  for  construct in,g  storm  w:iter 
drains  and  sanitary  sewers,  I'he  work  to  be 
done  consists  of  ;ipproxim:'tel.\  |."i.o(IU  lin,  ft. 
of  storm  water  drains  from  lid  ins.  to  10  ins, 
in  diameter,  and  2-''>.88(l  lin,  ft,  of  s;initary  sew- 
ers from  24  ins,  to  (i  ins.  in  diameter,  with  all 
the  necessary  appurtenances,  Proposals  must 
he  accoiupanied  by  a  certilieil  check  in  the 
sum  of  $2,000,  George  Rommel.  Jr..  is  Engi- 
neer, 

IHlinois. 

®The     board    of    local     improvements     of 


Freeport.  Ill,  has  awarded  J,  W.  Turner  of 
Des  Moines,  la,,  the  contract  for  the  con- 
struction of  the  West  Freeport  sewer  for 
$20,070  and  Frank  Kaminski  of  Watertown, 
Wis,,  the  contract  for  the  construction  of  the 
East  Freeport  sewer  for  $14,007,  (Other  bids 
received  on  the  West  Freeport  sewer  are : 
James  Grogan.  Green  Bay,  Wis,,  $31,.")S;  .A, 
C,  Scheister,  Manitowoc,  Wis,.  $:M,O.V):  Kenny 
i1-  Lee,  Dubuque,  la,.  $31..V28:  Gund,  Graham 
S:  Co,,  Freeport.  $31..i04:  Keys  &  McXamara. 
Hubuque.  Ta,.  $32,208,  and  W,  .A,  Kammarer, 
Harlan,  la,,  $.34,228.  J.  W.  Turner,  at  $lii.l08. 
submitted  the  only  other  bid  on  the  East  Free- 
port  work. 

©Following  are  the  bids  received  .April  11, 
1011.  by  the  Board  of  Local  Improvements  of 
the  Town  of  Cicero  for  constructing  sewers  as 
follows:  ]."ith  St,.  (;Oth  .Ave,  to  (list  .Ave.  l.'ith 
to  :«3  ft,  N,  of  13th  St..  (112  lin.  It.  2o  in.  tile 
pipe.  073  lin,  fl,  l-'i  in,  tile  lOpc,  ;iv- 
crage  cut  8,0  ft.,  000  lin,  ft,  12  in,  tile 
pipe,  including  10  concrete  UKinholcs  ;iiid  20 
concrete  catch  basins:  T,  II,  Igelhart,  Morgan 
Park,  111.  ,$3,40(;,20;  N  Almcini.  000  W,  Tav- 
lor  St,.  $3..V2.x70:  Tirtellc  &■  Scullv.  •'ilS  W. 
Tavlor  St..  $3,ol.-...57 :  Jas.  Healv.  77.38  Nor- 
mal .Ave.,  $3,847.08:  Simon  Ryan,  2027  W. 
Congress  St, :  the  .Swanson  Co.,  834  N,  C4ark 
St.,  "  $.3,<ii)(3.20  :  Edward  Connor,  $3,020.70  : 
W.  T.  Ryan,  Lyons,  III,  ?3,22.5,-V,.  The  con- 
tr:ict  h:is  been  awarded  to  W.  T,  R}-an,    (ieorge 


•J-  indicates  work  now  open  for  bids.       •'  indicates  a  contract  let  recently. 
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Conicrioril  is  President  and  Jno.  Forrest,  Sec- 
retary of  the  Board. 

The  Board  of  Local  Improvements  of 
Waukegan,  HI.,  has  passed  a  resohition  for 
a  new  sewer  system  on  the  North  side 
which  will  cost  $32,(300,  including  the  court 
costs.  The  new  system  takes  the  place  of 
the  system  that  was  dropped  hy  the  board 
because  of  the  great  pressure  that  was  being 
brought    to    bear    In     property    owners. 

City  Engineer  William  J.  Crocken  of  East 
St.  Louis,  111.,  has  begun  work  on  the  plans 
for  the  second  arm  of  the  outlet  sew-er  now 
building,  which  will  serve  all  of  the  Lans- 
downe  district  and  of  one-si.xth  of  the  popu- 
lation of  the  city.  It  will  serve  the  district 
between  the  Louisville  &  Nashville  and  the 
Baltimore  &  Ohio  railroad  tracks,  about  two 
miles  in  area,  while  the  eastern  boundary  of 
the  district  will  be  the  city  limits  and  the 
western  boundarv  the  Terminal  Belt  tracks. 
The  estimated  cost  is  $-J-")O.000.  The  outlet 
sewer,  the  Winstanley  sewer  and  the  Lans- 
downe  arm  will  cost  approximately  $1.2!0,000. 

The  Dcs  Peres  Improvement  association  of 
St.  Louis.  111.,  instructed  its  attorney,  E.  F. 
Stone,  to  draft  an  ordinance  for  the  enclos- 
ing of  River  dcs  Peres.  The  ordinance  to  be 
submitted  to  the  Municipal  .Assembly  will 
provide  a  bond  issue  to  meet  the  expense  of 
the    uiuiertaking. 

Specifications  and  estimates  have  been 
drawn  up  bv  the  Board  of  Local  Improve- 
ments of  Monmouth.  111.,  for  the  construc- 
tion of  a  public  sewer  in  the  southeast  part 
of  the  city.  The  city  council  has  been  asked 
to  draw  iip  an  ordinance  orderinsr  the  con- 
struction of  the  improvement.  The  sewer 
would  be  three-quarters  of  a  mile  long  and 
would    cost    about    $7,000. 

®The  Board  of  Local  Improvements,  Chi- 
cago, Chas.  \.  V.  Standish,  Sec'y,  City  Hall, 
has  awarded  the  following  contracts  for  con- 
structing sewers:  N.  40th  Ct..  Lawrence  Ave. 
to  -Ainslee  St..  Michael  Pontorelli,  4817  W. 
Dakin  St.,  $L018.40:  \V.  Madison  St.,  S.  47th 
.■\ve.  to  S.  48th  .'\ve.,  Carmine  Roberts,  7.565 
Tavlor  St.,  $934.40;  Soult  St.,  King  PI.  to 
Wellineton  St.,  Joe  Savaiano,  732  Ewing  St., 
$420;  W.  66th  PI.,  S.  Kedzie  A\e.  to  S.  Central 
Pk  Ave..  Simon  Rvan,  2927  W.  Congress  St., 
$4,902.60;  S.  Leavitt  St.,  W.  103d  to  W.  107th; 
W.  106th  from  S.  Hamilton  Ave.  to  S.  Oak- 
lev;  S.  Hamilton  .\ve.,  from  W.  10.5th  to  W. 
ld7th  St.;  S.  Irving  Ave.,  from  \V.  105th  to 
W.  107th;  S.  Oaklev  .\ve.,  W.  105th  to  alley 
N.  W.  107th  St.  and  alley  N.  W.  107th,  from 
S,  Leavitt  St.  to  S.  Oaklev  .Ave.,  Christine 
Fosco,  814  Desplaines  St.,  $16,836;  W.  End 
.Ave.,  Prairie  Ave.  to  Howard  .Ave.  in  Howard 
Ave.,  from  alley  N.  Washington  Blvd.  to  85 
ft.  S.  of  S.  Boulevard,  with  house  drains  from 
alley  N.  Washington  Blvd.  to  85  ft.  S.  South 
Blvd.,  Joe  Savaiano,  732  Ewing  St.,  $5,115. 
System;  W.  51st  St.  from  S.  Western  .Ave. 
to  S.  Kedzie  Ave. ;  W.  54th  St.  from  S.  West- 
ern .Ave.  to  allev  first  W.  S.  Campbell  .Ave. ; 
W'.  50th  St.,  from  S.  Campbell  St.  to  S.  Rock- 
well St.,  S.  .Artesian  .Ave.,  S.  Campbell  Ave., 
S  Maplewood  Ave.,  S.  Rockwell  St.  from 
right  of  way  of  C.  &  G.  T.  Rv.  to  W.  .54th  St., 
Michael  Pontorelli,  $44,698.20.  (Detailed  speci- 
fications published  in  Engineering  Contract- 
ing.) 

Indiana. 

•J«Bids  will  be  received  until  10  a.  m.,  .April 
28,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  construction  of  local  sewers,  as 
follows ;  In  and  along  Churchman  .Ave.,  from 
Pleasant  Run  to  first  alley  south  of  Prospect 
St. ;  in  and  along  Newton  .Ave.,  from  Rural 
St.  to  Tuxedo  St.  ;  in  and  along  Belmont  .Ave., 
from  allev  south  of  Michigan  St.  to  New 
York   St. 

•{•Bids  will  be  received  until  7 :30  p.  m., 
Mav  15,  bv  Citv  Clerk,  .Auburn,  Ind..  for  ap- 
proximately 10,000  ft.  of  20-in.  vitrified  to 
42-in.  concrete  storm  sewer.  L.  O.  Little  is 
clerk.  Phil  Holman  is  city  engineer.  Official 
aflvertisement  will  be  found  elsewhere  in 
this    issue. 

^•Bids  will  be  received  until  noon,  May  1. 
bv  Board  of  Public  Works,  Kokonio.  Ind., 
for  the  construction  of  an  intercepting  sewer. 


siphons  overflows,  and  connections  from  10  in, 
to  48  in.  in  diameter,  about  12,935  ft.  long.  Ben 
Havens  is  City   Clerk. 

The  Board  of  Public  Works  of  Gary,  Ind., 
has  decided  to  go  ahead  immediately  w-ith  the 
construction  of  the  Tolleston  sewer.  This 
will  entail  an  expense  of  about  $150,000.  The 
sewer  will  drain  practically  all  of  the  old 
town  of  Tolleston. 

The  city  council  of  Terrc  Haute,  Ind.,  has 
decided  to  commence  the  work  of  extending 
the  Pogue  run  sanitary  sewer  east  to  the 
piano  factory  and  to  the  site  on  which  the 
Food  Product  Co.  will  locate  its  plant.  The 
cost  of  the  entire  extension,  which  will  be 
about  $4,000,  will  be  paid  out  of  the  sewer 
fund. 

Iowa. 

•J«Bids  will  be  received  until  8  p.  m.,  .April 
26.  bv  Otto  P.  Geiger,  Citv  Recorder,  Dubu- 
qi'e,  la.,  for  the  construction  of  an  8-in.  tile 
pire  sanitary  sower  in  the  alley  between 
Lemon  St.  and  Couler  .Ave.,  from  Millvillc 
road  to  32d  St.,  thence  in  32d  St.  to  the  alley 
between  Couler  .Ave.  and  Jackson  .St.  Ac- 
cording to  the  engineer's  estimate  the  work 
will  include  1,268  lin.  ft.  of  8-in.  tile  pipe, 
20  ft.  of  8-in.   iron  pipe,  and  5  manholes. 

Kansas. 

®The  contract  for  constructing  a  lateral 
sewer  in  district  38,  which  comprises  Cleve- 
land St.,  between  ■  E  and  F  .Aves.,  has  been 
awarded  by  the  city  commissioners  of  Hutch- 
inson,  Kan,,  to  O.   F.   Davis. 

©.According  to  information  received  from 
Fort  Leavenworth,  Kan.,  the  A.  J.  Taussig 
Construction  Co.,  of  Kansas  City,  has  been 
awarded  the  contract  for  the  construction  of 
the  sewer  system  at  the  Fort  for  $48,928.  The 
sewer  will  start  near  the  crematory  and  run 
south  to  Two-Mile  Creek  and  then  southeast 
to  the  river  and  then  south  to  the  grain 
elevator.  The  length  of  the  system  will  be 
about  two  miles.  Other  bids  received  were: 
McGuire  &  Stanton,  Leavenworth,  $52,-522 ; 
E.  W.  Geiger,  Leavenworth,  $-53,045;  Bovd 
Construction  Co.,  Kansas  Citv.  It-52,fl00.  and 
John   Barnes,   Leavenw-orth,  $56,987. 

H.  T.  Roetzel.  Commissioner  of  Public  Im- 
provements, and  Bert  C.  Wells,  City  Engin- 
eer of  Wichita,  Kan.,  are  working  out  plans 
for  the  constr^'Ction  of  the  main  central  san- 
itarv  sewer,  extending  through  the  citv,  cost- 
ine"  about  $200,000.  ^  The  plans  call  for  a 
sewer   about  ten   miles  1onP-. 

The  citv  council  of  Kinelev,  Knn..  h.TS  been 
notitinned  for  the  installation  of  a  sewer  sys- 
tem to  tnke  care  of  the  sewaae  from  hotels 
and  the  business  nart  of  town,  and  also  to 
investicratc  thp  soft  writer  nos'iibilities  with 
a  view  to  givins'  the  citv  better  water. 

Louisiana. 

The  Board  of  Sewerage  Commissioners  of 
New  Orleans,  La.,  has  closed  a  contract  pri- 
vately for  the  sale  of  $125,000  bonds  of  the 
sew-eragc  district  and  expect  to  advertise  for 
bids  for  the  construction  of  the  city's  sew'er- 
age  system  within  a  short  time. 

The  City  Council  of  New  Iberia,  La.,  on 
.April  24.  conferred  with  a  citizens'  mass  meet- 
ing to  devise  ways  and  means  of  looking  to 
a  survey  for  sanitary  sewerage,  and  to  revise 
a  protect  inaugurated  two  years  ago  by  the 
New  Iberia  board  of  trade  of  cutting  Raynu 
Bouttee  canal,  connecting  the  Teche  with  the 
Atchafalaya. 

Maryland. 

®Hines  &  Hayman,  of  Baltimore,  Md.,  have 
been    awarded    the    contract    by    the    city    of 
Easton,  Md.,  on  the  proposed   sewerage  work 
to  be  done  in  Easton  for  $37,002. 
Minnesota. 

®The  City  Council  of  .Albert  Lea,  Minn., 
has  awarded'  J.  J.  Connolly  of  St.  Paul,  Minn., 
the  contract  for  the  construction  of  lateral 
sewer  No.  6.  William  Barneck  is  city  en- 
gineer. 

®The  Pastoret-Lawrence  Co.  of  Dulnth. 
Minn.,  has  been  awarded  the  contract  by  the 
city  of  Brainerd,  Minn.,  for  the  construction  of 
sewers  in  Districts  4  and  5.  The  contract  price 
is  $9,587.     Bids  were  opened  April  17. 


City  Engineer  S.  S.  Chute  of  St.  Cloud, 
Minn.,  has  been  called  upon  by  the  village- 
of  Cold  Springs,  Minn.,  to  assist  in  prepar- 
ing for  the  installation  of  a  sewerage  sys- 
tem  in   that  village. 

Missouri. 

The  firm  of  Kolhiis  &  Westover,  Consulting 
Engineers,  Kansas  City,  Mo.,  has  been  re- 
tained by  the  city  of  Paris,  Mo.,  as  engineers 
for  the  proposed  sewerage  system  for  that 
city,  the  estimated  cost  of  which  is  $15,000. 

Rollins  &  Westover,  Consulting  Engineers,. 
Kansas  City,  Mo.,  are  the  engineers  for  the 
proposed  water  works  improvements  and  sew- 
er system  for  the  citv  of  Princeton,  Mo.,  esti- 
mated to  cost  $25,000. 

The  .Althaus  Construction  Co.,  609  Burling- 
ton Bldg.,  St,  Louis,  Mo.,  has  been  awarded 
the  contract  by  the  Board  of  Public  Improve- 
ments of  St.  Louis  for  letting  No.  10162  for 
the  construction  of  sewers  in  Glaise  Creek 
.Sewer  District  No.  4,  embracing  junction 
chamber  of  reinforced  concrete  and  sewers  of 
brick  and  Portland  cement  mortar,  and  of  vit- 
rified clay  pipe,  of  the  following  lengths  and 
sizes,  to-wit:  17  ft.  of  reinforced  concrete 
junction  chamber,  5.17  ft.  to  8.56  ft.  in  mean 
diameters ;  170  ft.  of  brick  sewer,  58  ins.  in 
diameter ;  .354  ft.  of  brick  sewer,  54  ins.  in 
diameter;  441  ft.  of  brick  sewer,  40  ins.  in 
mean  diameter;  1,726  ft.  of  brick  sewer,  35 
ins.  in  mean  diameter;  1,880  ft.  of  brick  sewer, 
•32%  ins  in  mean  diameter;  1,4-54  ft.  of  brick 
sewer,  -30  ins.  in  mean  diameter;  1,854  ft.  of 
pipe  sewer,  24  ins.  in  diameter;  1,221  ft.  of 
pipe  sewer,  21  ins.  in  diameter;  3,-575  ft.  of 
pipe  sewer,  18  ins.  in  diameter;  3,480  ft.  of 
pipe  sewer,  15  ins.  in  diameter;  9,280  ft.  of 
pipe  sewer,  12  ins.  in  diameter ;  with  sewer 
inlets,  catch  basins,  manholes  and  appurten- 
ances. The  contract  price  is  $51,819.  Bids 
were  opened  April  14. 

A  sewerage  system  is  to  be  installed  in 
Huntsville,  Mo.,  at  an  estimated  cost  of  $30,- 
000.  Rollins  &  Westover,  Consulting  Engi- 
neers, Kansas  City,  Mo. 

The  City  Council  of  LTnionville,  Mo.,  has 
called  a  special  election  for  May  8  for  the 
purpose  of  submitting  the  sewer  proposition 
to  the  voters.  The  plan  is  to  issue  $24,000 
in  bonds  to  cover  the  expense  of  installing 
a    complete,    sanitary    and    modern    system. 

South  Joseph  property  owners  have  urged 
the  board  of  public  works  of  St.  Joseph,  Mo., 
to  construct  a  system  of  district  sewers  in 
that  part  of  the  city  that  will  permit  of  the 
drainage  of  the  lowlands  embraced  in  the 
district  which  the  board  has  planned  to  re- 
lieve by  a  drainage  canal. 
Montana. 

The  city  council  of  Billings,  Mont.,  has 
created  improvement  district  No.  71,  for  the 
construction  of  an  8-in.  sewer  between  31st 
and  32nd  Sts.,  on  the  north  side  addition, 
between  9th  snd  12th  .Aves.  The  cost  will 
apnroximate  $3,989. 

The  village  trustees  of  Mullan,  Mont.,  have 
approved  plans  for  the  installation  of  the 
propo':ed  sewerage  system,  and  will  receive 
bids  for  the  construction  of  the  same  imme- 
diately. 

Nebraska. 

Pbns  for  the  southwest  branch  of  the 
South  Omaha  sewer  and  the  extension  of 
the  Burt  St.  sewer,  which  have  been  adopted 
by  the  citv  council  of  Omaha,  Neb.,  will  have- 
to  be  revised  so  that  portions  of  the  im- 
provements will  be  eliminated.  It  is  pro- 
posed to  cut  off  five  blocks  from  the  Burt  St. 
sewer  extension  and  about  a  block  off  the 
^onthw-est  branch  of  the  South  Omaha  sewer- 
Bonds  in  the  sum  of  $100,000  have  been  sold 
for  these   improvements. 

New  York. 

•I-Bids  will  be  received  until  10  a.  m..  May 
15,  bv  Sewer  Commission,  John  H.  Wood,. 
Clerk]  Batavia,  N,  Y„  for  furnishing  materials 
and  doing  all  work  as  specified  for  the  con- 
struction of  preliminary  settling  tanks  of  the 
Imhoflf  t\-pe,  sprinkling  filterers  and  sludge 
Drying  Beds,  including  necessary  fittings  and 
appurtenances.      Plans   and   specifications  may 


•J-  indicates  work  now  open  for  bids,     ®  indicates  a  contract  let  recently. 
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be  seen  at  the  ortice  oi'  lUrmg  S;  Fuller,  Con- 
sulting Engineers,  170  Broadway,  New  York 
City.  The  plans  may  be  seen,  and  specifica- 
tions and  forms  of  proposal  obtained  from 
Charles  Hoopes.  Resident  Engineer,  at  the 
office  of  the  Sewer  Commission  in  Batavia, 
N.  Y. 

The  State  Legislature  of  New  Yorl;  has 
been  asked  to  pass  an  act  legalizing  the  sewer 
bond  issue  of  $40.00(i  in  South  Glen  Falls, 
N.  Y.  It  is  thought  tliat  this  system  of  sew- 
<;rs  will  be  constructed   this  summer. 

Engineer  A.  M.  Scripture  of  New  Hart- 
ford. N.  Y..  has  submitted  his  report  to  the 
<-ominittee  appointed  to  circulate  a  petition 
with  reference  to  the  establishment  of  a 
sewer  district  in  New  Hartford.  The  pro- 
posed district  lies  in  two  basins, _  Nail  Creek, 
which  passes  through  \Ycst  Utica,  and  the 
Sauquoit  Creek,  to  the  west  of  it.  The  sys- 
tem will  require  41.4T.5  ft.  of  pipe  and  will 
cost  $43,032. 

Ohio. 

^•Bids  will  be  received  until  noon.  May  ■"), 
by  Director  of  Public  Serxicc.  Cleveland,  O., 
A.  B.  Lea,  for  the  construction  of  sewers  in 
ihe  following  named  streets,  avenues  and 
thoroughfares:  Bessemer  .\ve.  S.  E.,  between 
East  88th  St.  and  East  93rd  St.:  East  88th 
St.,  between  Laisy  .Ave.  S.  E.  and  Harris 
Ave.  S.  E. :  Harris  .\ve.  S.  E.,  between  East 
88th  St.  and  East  n3rd  St.:  Marshall  Ave.  S. 
K.,  between  East  88th  St.  and  East  n3rd  St.: 
Pensacola  Ave.  S.  W.,  between  West  30th  St. 
and  200  ft.  west  of  West  42nd  St.:  East 
Branch  of  Dugway  Brook  Interceptor,  be- 
tween Main  Interceptor  and  Sellars  Ave.  N. 
E. :  that  part  of  Lorain  .\ve.  between  West 
Boulevard  and  West  117th  St.  which  lies 
between  West  Boulevard  and  West  110th  St. 
Each  bid  must  be  made  in  accordance  with 
the  plans  and  specifications  which  may  be 
seen  at  the  office  of  the  Citv  Engineer,  Room 
.30.5.    City    Hall. 

^•Bid?  will  be  received  until  noon,  April 
27.  by  Director  of  Public  Service,  Y'oungs- 
town.  O.,  for  furnishing  necessary  labor  and 
materials  for  sewering  Edwards  St.  from 
Mercer  to  Mt.  Pleasant  St.  W.  H.  McMillin 
is   clerk    of  the    director. 

^Bids  will  be  received  until  noon,  April 
27,  by  Director  of  Public  Service,  Youngs- 
town,  O.,  for  furnishing  the  necessary  labor 
and  materials  for  sewering  Hawthorne  St., 
between  Glcnwood  .Ave,  and  east  line  Citv 
Lot  No.  1.1flti4,  W  II.  McMillan  is  clerk  of 
the   director. 

•J«Bids  will  be  received  1iy  Director  of  Pub- 
lic Service,  Youngstown,  O..  until  noon,  .\pril 
27,  for  furnishing  the  necessary  labor  and 
material  for  sewering  Florist  Ave.,  between 
Logan  and  Cit\'  Lot  No.  I(i080.  .A  certified 
check  for  $.300  must  be  filed  with  each  bid. 
W,    H.   McMillan   is   clerk, 

•J»Bids  will  be  received  until  11:3(1  a.  m.. 
May  l.-j,  by  Board  of  Greene  County  Commis- 
sioners at"  the  office  of  W.  L.  Dean,  County 
.\uditor,  Xenia,  O..  for  performing  labor  and 
furnishing  the  necessary  material  for  the  con- 
struction of  a  sanitary  sewage  system  on  the 
new  Greene  County  Children's  Home  grounds 
and  premises  and  for  the  preparatory  sewage 
treatment  devices.  X.  Elliott  Kimberly,  827 
Columbus  Savings  &  Trust  I'.ldg,,  Columbus, 
().,  is  Sanitary  Engineer. 

©Frank  Manilla,  Chancer  No.  6941,  Pitts- 
burg. Pa.,  has  been  awarded  the  contract  by 
the  Board  of  Control,  Niles,  O.,  for  the  con- 
struction of  sewers  in  District  No.  (i.  including 
all  of  the  streets  in  the  SoiUh  Side.  The  con- 
tract price  is  $1.').497.  Bids  were  opened 
April  14. 

®Evan  Evans,  1226. Ida  St,  Cincinnati,  O.. 
has  been  awarded  the  contract  by  the  Board 
of  Public  Service,  Cincinnati,  for  constructing 
sewers  in  Prince  -\ve.  and  Matson  PI,  for 
$974.     Bids  w^ere  opened  April  11. 

©Charles  L,  Wright  has  been  awarded  the 
contract  for  the  construction  of  a  sewer  in 
McMillan  St..  from  Reading  road  to^  May 
St.,  and  for  sewers  in  Essex  place,  Irwin  St., 
and  Morgan  St..  by  Service  Director  Sund- 
maker  of  Cincinnati,  O,  The  cost  will  be 
$.1,840. 


The  Board  r,i  Public  Service,  Dayton,  O., 
has  rejected  all  bids  received  .\pril  17  for  the 
construction  of  sanitary  sewers  Nos.  tj  and  I'. 
W.  .\.  I'.udroe  is  clerk  of  the  board. 

The  board  of  control  of  Dayton,  O.,  has 
rejected  bids  on  the  11  storm  water  sewer 
jobs  which  were  above  the  estimates  made  by 
City  Engineer  I".  J.  Cellarius.  The  city  will 
ask   for   new   bids   nn   each  job. 

The  city  council  of  Canton,  O.,  has  adopted 
the  report  of  plans  and  an  estimate  of  City 
Engineer  Phil  II.  Weber  for  the  construction 
of  a  sanitary  sewer  system  covering  about 
eight  miles  in  the  southwestern  part  of  the 
citv.  The  estimated  cost  of  the  system  is 
$30,000. 

E.  A.  Kenunler,  sanitary  cn.gineer  of  Co- 
lumbus, O.,  has  been  retained  by  the  city  of 
Marysville,  O.,  to  prepare  plans  and  specifica- 
tions for  the  installation  of  a  sanitary  sewer 
system  to  cost  about  $100,000.  Tlie  state 
board  of  health  b,-is  ordered  the  city  to  in- 
stall  a   system   by  Nov.   1  of  this  year. 

Oklahoma. 

City  Engineer  E.  D.  Hocker  of  Guthrie, 
Okla..  is  preparing  plans  and  profiles  for  the 
construction  of  a  new  sanitary  sewer  to  be 
constructed  in  West  Cayiital  Heights,  between 
Logan  and  Mansur  Aves..  from  14th  St.  to 
20th  St.,  thence  south  on  20th  St.  to 
Oklahoma    Ave.,    aiul    into    Shartell    addition. 

Oregon. 

.-\.t  a  recent  election  held  in  Central  Point. 
Ore.,  the  citizens  voted  in  favor  of  the  ex- 
penditure of  $12.j,000  this  summer  for  civic 
improvements.  A  modern  sewer  system  is 
to  be  installed,  the  water  system  extended, 
and   over   a   mile   of   street  paved. 

The  city  council  of  Gresham,  Ore.,  has 
sold  bonds  in  the  sum  of  $20,000  for  water 
mains  and  a  sewerage  system  to  E.  H.  Rol- 
ling &  Sons  of  New  York  City.  The  sewer 
system    will    cost    $.1,000. 

Plans  prepared  by  Deputy  City  Engineer 
Johnson  of  Portland,  Ore.,  for  the  Columbia 
trunk  sewer  to  drain  the  Vernon  and  Wood- 
lawn  districts  have  been  adopted  by  the  city 
council.     J.    W.    Morris   is   city   engineer. 

Following  bids  were  received  by  the  E.k- 
ecutive  Board  of  Portland,  Ore.,  for  the  con- 
struction of  the  Belmont  district  sewer: 
Paquet,  Giebisch  &  Toplin,  $10,8411:  Jefferv  & 
Button,  $10,16.-):  E.  Sandeberg,  $ll,0."i3:  Wil- 
liams &  Beggs,  $I0,9.")3:  Johnsou  X-  .\nder- 
.son,    $11,414. 

Pennsylvania. 

4*Bids  will  be  received  until  noon,  Mav  24. 
by  T.  J.  Galbraith,  City  Clerk.  Williamsport, 
Pa.,  for  the  construction  of  storm  water 
sewer  in  Hepburn  St.,  from  Park  .\ve.  to  fith 
St.,  and  in  Gth  St..  from  Hepburn  to  Laurel 
St.  Robert  J.  White  is  chairman  of  the  Joint 
Highway    and    Sewer    Committee. 

©Joseph  Murphy  &:  Son,  Inc.,  West  Hobo- 
ken,  N.  J.,  have  been  awarded  the  contract 
Ijv  the  West  New  York  Improvement  Co., 
112  N.  Broad  St.,  Philadelphia,  Pa.,  for  fur- 
nishing all  the  material  and  constructing  a 
svstem  of  sewers,  grading  streets  and  side- 
walks for  $().j,000.     Bids  were  opened  .April  19. 

©The  Borough  Council  of  Chambersburg. 
Pa.,  has  awarded  the  following  contracts  for 
the  construction  of  a  system  of  sanitary  sew- 
ers, a  main  out-fall  sewer,  and  a  sewage  dis- 
posal plant,  for  which  .Albright  &■  Mebus,  908 
Land  Title  Bldg.,  Philadelphia,  Pa.,  are  Engi- 
neers: Pitt  Construction  Co,  r.f  Pittsburg. 
Pa.,  $38,471,  for  the  disposal  plant :  Cantrell 
Construction  Co..  Philadelphia,  Pa,,  $G,943,  for 
the  main  outfall  sewer:  Jas,  Ferry  &  .Son, 
Pittsburg,  Pa.,  $114,471,  for  the  main  sewers. 
Bids  were  opened  April  10.  The  sanitary  sew- 
er system  comprises  approximately  69,000  ft. 
of  8'  in.  terra  cotta  pipe,  4,000  ft.  of  10  in. 
terra  cotta  pipe,  1,500  ft.  of  12  in.  terr:i  cotta 
pipe,  2,.500  ft.  of  l.j  in.  terra  cotta  pipe.  :i,(IO(i 
ft.  of  18  in.  terra  cotta  pipe,  and  4,100  ft.  of  24 
in.  terra  cotta  pipe  The  main  out-fall  sewer 
comprises  approximately  460  cu.  yds.  concrete 
or  stone  retaining  walls,  1,400  ft.  of  20x30  in. 
concrete  sewer,  72  ft.  of  24  in.  cast  iron  pipe. 
The  disposal  plant  comiirises  flOO  ft.  of  16  in. 


force  main,  IMiu  It,  of  1_'  m.  cast  iron  siphon 
line,  one  pump  house  and  collectmg  well, 
equipped  with  three  electrically  driven  cen- 
trifugal pumps,  capacity  1,000  gals,  per  min- 
ute, hve  concrete  settling  tanks,  one  sprinkling 
filter  bed  160  ft.  x  12.5  ft.,  one  sand  filter  for 
sludge,  grading  and  other   work. 

The  city  council  of  Harrisburg,  Pa.,  has 
passed  an  ordinance  authorizing  the  construc- 
tion of  sewers  for  a  draining  system  in  Res- 
ervoir Park.  These  sewers  are  to  be  con- 
structed to  do  away  with  the  unsanitary  cess- 
pools  in   the  park. 

The  State  Board  of  Health  of  Pennsylvania 
has  notified  Mayor  C.  W.  Wick  of  Parker, 
Pa.,  that  a  sewer  system  must  be  installed  and 
that  the  Parker  Water  Co.  must  provide  an 
approved  filtering  plant. 

On  April  10  the  Borough  Council  of  Cham- 
bersburg, Pa.,  received  bids  for  the  construc- 
tion of  a  system  of  sanitary  sewers,  a  main 
out-fall  sewer  and  a  sewage  disposal  plant, 
for  which  Albright  &  Mebus,  908  Land  Title 
Bldg.,  Philadelphia,  are  engineers.  The  sani- 
tarv  sewer  system  comprises  approximately 
69,000  ft.  of  8-in.  terra  cotta  piiie,  4,000  ft.  of 
10-in.  terra  cotta  pipe,  1,500  ft.  of  12-in.  terra 
cotta  pipe,  2,500  ft.  of  15-in.  terra  cotta  pipe, 
3,000  ft.  of  18-in.  terra  cotta  pipe  and  4,10tl  ft. 
of  24-iii.  terra  cotta  pipe.  The  main  out-fall 
sewer  comprises  appro.ximately  460  cu.  yds. 
concrete  of  stone  retaining  walls,  1,400  ft.  of 
2itx30-in.  concrete  sewer,  72  ft.  of  24-in.  cast 
iron  pipe.  The  disposal  plant  comprises  900 
ft.  of  16-in.  force  main,  960  ft.  of  12-in.  cast 
iron  siphon  line,  one  pump  house  and  collect- 
ing well,  equipped  with  three  electrically  driv- 
en centrifugal  pumps,  capacity  1,000  gals,  per 
minute,  five  concrete  settling  tanks,  one 
sprinkling"  filter  bed,  160  ft.  by  125  ft.,  one 
sand  filter  for  sludge,  grading  and  other 
work.  The  Cantrell  Construction  Co.  of 
Philadelphia,  submitted  the  lowest  bid  for  the 
sewer,  its  bid  approximating  $100,000.  The 
Pitt  Construction  Co,  of  Pittsburg  submitted 
the  lowest  bid  for  the  disposal  plant,  its  bid 
approximating  $40,000,  S.  K.  Shryrock  is 
chairman  of  the  sewerage  committee. 

South  Carolina. 

©R.  E,  &  E.  N.  Beafy  of  Georgetown  have 
lieeu  awarded  the  contract  for  the  construc- 
tion of  sewers  and  connections  down  Gervais 
St.  from  Main  to  Pulaski,  for  $10,193,  city  of 
Columbia,  S.  C. 

South  Dakota. 

•J»Bids  will  be  received  until  S  p.  m.,  May 
15,  by  !•".  W.  Raymond,  City  Auditor,  Aber- 
deen, S.  D.,  for  the  construction  of  all  sewers 
ordered  by  the  Council.  The  following  are  the 
approximate  quantities:  1,430  ft.  of  8  in.,  430 
ft.  of  12  in.  and  5  manholes. 

The  citizens  of  Madison,  S.  D.,  have  voted 
the  issuance  of  bonds  in  the  sum  of  $65,000 
for  the  construction  of  a   sewer  system. 

The  citizens  of  Aberdeen,  S.  D.,  on  April  18 
voted  the  issuance  of  bonds  to  the  amount  of 
$200,000  for  sewera.ge  extension  purposes. 

Tennessee. 

The  town  of  St.  Elmo.  Tenn,,  contemplates 
employing  a  sewer  engineer  to  make  estimates 
for  the  proposed   sewerage   system. 

Texas. 

The  city  of  Cameron,  Tex.,  has  employed  a 
surveyor  to  make  the  surveys  for  the  con- 
struction of  the  sewerage  system  and  work 
has  already  begun.  .As  soon  as  surveys  are 
compU-terl  bids  will  be  railed  for  the  construc- 
tion of  the  sy.stem. 

Washington. 

©It  is  reported  that  A.  Peterson  has  been 
awarded  the  contract  by  the  Board  of  Public 
Works  of  Seattle,  Wash.,  for  the  construction 
of  a  trunk  sewer  on  Virginia  St,,  between 
Eighth  and  Boren  Aves.,  for  $14,250.  The 
board  also  awarded  the  contract  for  the  con- 
struction of  sewers  on  North  and  East  .58th 
Sts.  and  others  to  Haydcn  &  Sons  for  $18,879. 
Wisconsin. 

4»Hids  will  be  received  utitil  4  p.  m.,  -April 
29,  by  E,   L.   Williams,   City   Clerk,   Appleton, 


•^  indicates  work  now  open  for  bids.      <■'''  indicates  a  contract  let  recently. 
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Wis.,  for  furnishing  the  necessary  labor  and 
material  for  the  construction  of  a  sewer  on 
Outagamie  an«I  Lenox  Sts,  in  the  third  ward. 
Appleton.  A  certified  check  for  $2(i0  must 
accompany   each    bid. 

4-Bids  will  be  receiveil  until  2  p.  m.,  May 
17,  by  G.  O.  Palmiter,  Citv  Clerk,  .Antigo, 
Wis.,  for  laying  11,537  ft.  of  10,  18,  20  and 
24-in.  vitritied  pipe  intercepting  sower  from 
2  ft.  to  19  ft.  deep  and  31  concrete  manholes; 
one  sewage  dispo.sal  plant  consisting  of  3  re- 
inforced concrete  sedimentation  tanks,  screen 
and  grit  chamber,  sludge  beds,  automatic 
syphons  and  syphon  chambers  and  'Ihi  acres 
of  sand  filter  beds.  W.  G.  Kirchoffer,  31 
Woom-ln   Bldg.,    Madison,    Wis.,    is   engineer. 


OftScial    advertisement     will    be     found    else- 
where in   this   issue. 

®C.  M.  Nelson  of  Neenah,  Wis.,  has  been 
awarded  the  contract  l>y  the  Board  of  Public 
Works  of  Appleton,  Wis.,  for  furnishing  all 
labor  and  material  for  the  construction  of  sew- 
ers in  the  following  streets :  Brucke  St.,  from 
the  center  of  Owaissa  St.  to  east  end  of  Pacific 
St.  bridge,  and  from  the  cast  end  of  Pacific 
St.  bridge  southwesterly  to  connect  with  large 
sewer  manhole  in  Bellaire  Park,  also  on  Pa- 
cific St.,  from  Meade  St.,  west  M."i  ft. ;  and  on 
Pacific  St.,  from  Center  St.  west  14")  ft.,  and  on 
Pacific  St.,  from  Bateman  St.  east  liM)  ft.  The 
contract  price  is  $3,417.  Bids  were  opened 
iMarch  30. 


®E.  R  Harding  of  Racine,  Wis.,  has  been 
awarded  the  contract  by  the  common  council 
of  Stoughton,  Wis.,  for  the  construction  of  a 
sewera.ue  system  for  $00, 099. 

®Thc  N.  F.  Rcichcrt  Co.  of  Racine,  Wis., 
will  probably  be  awarded  the  contract  for  the 
construction  of  the  trunk  sewer  for  the  city  of 
Kenosha,  Wis.,  for  which  bids  were  opened  by 
the  city  engineer  on  .April  l.'i.  This  sewer 
will  cost  appro.ximately  ^O.S.OOO. 

Canada. 

The  city  of  Fort  William,  Out.,  plans  the 
installation  of  a  crematory.  Dr.  W.  H.  Ham- 
ilton is  chairman  of  the  board  of  public 
works. 


BUILDINGS,   DOCKS,   DREDGING,   SUPPLIES,  ETC. 


Alabama. 

^•l^'ds  will  be  received  until  3  p.  m.,  May 
27,  by  James  Knox  Taylor,  supervising  archi- 
tect. Treasury  Department,  Washington,  D.  C, 
for  the  enlargement  and  completion,  includitig 
plumbing,  gas  piping,  heating  apparatus,  elec- 
tric conduits  and  wiring,  of  the  U.  S.  Post 
Office  at  Gadsden,  .\la. 

California. 

^Bids  will  be  received  until  3  p.  m..  May 
25,  by  James  Knox  Taylor,  supervising  archi- 
tect, Treasury  Department,  Washington,  D.  C, 
for  the  construction,  including  plumbing  and 
ventilation,  gas  piping,  heating  apparatus,  elec- 
tric conduits  and  wiring,  of"  the  U.  S.  Post 
Office  and  Custom  House  at  San  Diego,  Cal. 

•{•Bids  will  be  received  until  noon.  May  29. 
by  Col.  John  Biddle.  U.  S.  engineer,  401  Cus- 
tom House,  San  Francisco,  Cal.,  for  furnish- 
ing and  delivering  stone  for  Humboldt  Har- 
bor jetties. 

The  County  Supervisors  have  directed  Perry 
A.  Haviland,  County  Surveyor,  Oakland,  Cal., 
to  make  surveys  and  estimates  for  the  con- 
struction of  the  proposed  tunnel  beneath  the 
estuary  waters  between  Oakland  and  Ala- 
meda. This  work  is  preliminary  to  the  calling 
of  an  election  to  vote  on  issuing  bonds  for  the 
construction  of  the  tunnel.  It  is  estimated 
that  the  tunnel  will  cost  $4,000,000. 

City  Council  Finance  Committee  of  Los 
Angeles  has  recommended  that  the  Board  of 
Public  Works  be  authorized  to  have  plans 
draw-n  and  advertise  for  bids  for  harbor  im- 
provements in  the  W'ilmington  district  without 
waiting  for  the  Supreme  Court  to  pass  upon 
the  legality  of  the  harbor  improvement  bonds. 
This  recommendation  was  made,  however, 
with  the  understanding  that  no  bids  were  to 
be  opened  nor  contracts  let  until  the  Supreme 
Court  has  declared  the  bonds  legal.  It  is  ex- 
pected that  a  decision  regarding  the  bond 
issue  will  be  made  early  in  May.  Homer 
Hamlin  is  City  Engineer  of  Los  Angeles. 

Delaware. 

^Bids  are  asked  until  11  a.  m.,  May  11,  by 
Maj.  R.  R.  Raymond,  V.  S.  Engineer.  6th 'and 
King  Sts.,  Wilmington,  Del.,  for  dredging 
Murderkill  River,  Del.  It  is  proposed  to 
dredge,  as  far  as  available  funds  will  permit, 
a  channel  7  ft.  deep  and  60  ft.  wide,  widening 
at  sharp  turns,  between  the  head  of  navigation 
at  Frederica  and  the  7-ft.  contour  of  Delaware 
Bav,  a  distance  of  about  9  miles.  The  amount 
available  is  $1.3..500. 

4*Bids  will  be  received  until  11  a.  m.,  May 
I."),  by  Maj.  R.  R.  Raymond,  U.  S.  Engineer, 
\\'ilmington,  for  dred.ging  Appoquinimink 
River,  Del.  It  is  proposed  to  dredge,  as  far  as 
available  funds  will  permit,  a  channel  7  ft. 
deep  and  60  ft.  wide,  widening  at  sharp  turns, 
between  the  head  of  navigation  at  Odessa  and 
the  mouth  of  the  river,  a  distance  of  about 
7   miles.     The   amount   available   is  $-5,100. 

•^•Bids  are  asked  until  11  a.  m.,  May  15,  by 
^lajor  R.  R.  Raymond.  U.  S.  Engineers,  Wil- 
mington. Del.,  for  dredging  .\ppoquininiink 
River.  It  is  proposed  to  dredge,  as  far  as 
available    funds   will   permit,   a   channel   7     ft. 


deep  and  GO  ft.  wide,  widening  at  sharp  turns, 
between  the  head  of  navigation  at  Odessa  and 
the  mouth  of  the  river,  a  distance  of  about 
7  miles.  The  depth  of  cutting  will  be  from 
0  to  o  ft.  The  estimated  quantity  is  36,400  en. 
yds.  place  measurement ;  the  amount  available 
is  $5,100. 

Plans  are  now  in  preparation  for  an  electro- 
chemical plant  tT  be  constructed  at  the  Dela- 
ware Mills  of  the  Jessup  &  Moore  Pajier  Co., 
Wilmington,  Del.,-  the  work  to  be  constructed 
at  once.  Sawyer  &  Moulton,  120  Exchange 
St.,  Portland,  Mc.  arc  the  Engineers. 

District  of  Columbia. 

•{•Bids  will  be  received  until  noon,  June  20. 
by  the  Navy  Department,  Beekaman  Win- 
throp.  Acting  Secy.,  Washington,  D.  C,  for 
construction  by  contract  of  four  fleet  colliers, 
Nos.  9,  10,  11  and  12,  and  two  sea  going  tugs. 

^Bids  will  be  received  until  10:30  a.  m,. 
May  8,  by  Capt.  F.  C.  Boggs,  general  pur- 
chasing agent.  Isthmian  Canal  Commission. 
Washington.  D.  C,  for  furnishing  under  Ca- 
nal Circular  629  equipment  for  steel  foundry, 
including  converter,  blower,  sand  crusher  and 
mixer,  ladles,  ladle  heaters  and  materials  for 
making  steel  castings,  cast  iron  wheels  for 
cross  conveyor,  manganese  steel  castings, 
steel  castings,  clutch  fibres  for  rock  crusher, 
ball  governor,  ejectors,  rheostats,  white  oak 
lumber,  etc. 

^Bids  will  be  received  until  2  p.  m..  May 
1,  by  District  Commissioners,  Washington,  D. 

C.  for  furnishin.g  and  delivering  830.  more  or 
less,  cast  iron  lamp  posts  and  accessories  of 
special  design. 

^Bids  w^ill  be  received  until  2  p.  m..  April 
28,  by  Board  of  District  Commissioners, 
Washington.  D.  C,  for  extension  of  the  cem- 
ent warehouse  at  14th  and  D  Sts.,  southwest, 

D.  C. 

Florida. 
•J"Bids  are  asked  until  noon.  May  12.  as 
noted  in  our  last  issue,  by  Capt.  Geo.  R. 
Spalding.  U.  S.  Engineer.  Jacksonville.  Fla.. 
for  dredging  in  the  St.  John's  River  below 
Jacksonville.  Fla.  The  area  to  be  dredged  ex- 
tends from  a  point  opposite  Fulton,  about 
five  miles  above  the  mouth  of  the  river,  to  the 
lower  end  of  Trout  Creek  Shoal,  a  distance  of 
about  10  1-3  miles.  The  work  to  be  done  is 
to  dredge  a  channel  having  a  bottom  width 
of  300  ft.  in  the  straight  reaches  and  varyin.g 
widths  at  the  turns.  The  depth  to  be  olitained 
is  30  ft.  at  mean  low^  water.  The  channel  at 
the  turn  opposite  Browns  Creek  will  be  made 
400  ft.  wide.  The  increased  width  will  ex- 
tend about  3.000  ft.  in  Browns  Creek  Cut  and 
about  1.000  ft.  in  St.  Charles  Creek  Cut.  The 
channel  opposite  Dames  Point  will  be  made 
600  ft.  wide  for  a  distance  of  about  4,|100  ft. 
It  may  be  required  to  increase  the  width  for 
a  distance  of  about  1,000  ft.  at  the  intersec- 
tions of  New  Berlin  Cut  with  St.  Charles 
Creek  Cut,  and  with  Dames  Point  Cut.  The 
total  estimated  quantity  of  material  to  be  re- 
moved under  the  project  is  5,486,200  cu.  yds. 
place  measurement.  The  amount  of  money  at 
present  available  for  contractors'  estimates  is 
about  $100,000,  with  $200,000  additional   from 


the  amount  authorized  by  Congress,  and  a  pos- 
sible   further  additional  amount  of  $60,000. 

Georgia. 

•|«Bids  will  be  received  until  noon.  May  12, 
by  Eugene  C.  Wachendorfif,  architect,  826  Em- 
pire Bldg.,  Atlanta,  Ga.,  for  changes  and  ad- 
ditions to  buildings  on  Marietta  St.  between 
Tabernacle  PI.  and  Ponders  Ave.  for  the  city 
of  Atlanta.  R.  M.  Clayton  is  chief  engineer 
of  construction. 

^Bids  will  be  received  until  May  1  by  Capt. 
C.  D.  Winn,  constructing  quartermaster.  Fort 
Screven,  Ga.,  for  furnishing  screens  for  quar- 
termaster's storehouse  and  civilian  employes' 
quarters  as  well  as  porch  screens. 

•J«Bids  will  be  received  until  2  p.  m.,  'May 
18,  by  Commanding  Officer,  Augusta  Arsenal, 
-Augusta,  Ga.,  for  furnishing  during  the  fiscal 
year  ending  June  30,  1912,  steel,  brass,  build- 
ing materials,  paints,  oils,  tools,  cotton  waste, 
h.irdware.  fuel,  photographic  paper,  etc. 

Idaho. 

^Bids  will  be  received  until  11  a.  m..  May 
111,  by  Constructing  Quartermaster,  Boise  Bar- 
racks. Idaho,  for  construction  complete,  with 
plumbing,  hot  air  heating  and  w-iring  of  quar- 
ters for  four  non-commissioned  officers  at 
Boise  Barracks.  Idaho. 

The  Boise  King  Placers  Co.,  .\rthur  H. 
Stevens,  Engineer,  Boise,  Idaho,  is  planning  to 
liuild  a  7-mile  flume  to  cost  about  $40,000. 

Illinois. 

4»Bids  will  be  received  until  noon.  May  10, 
liy  Fred  W.  Simpson,  Secy.,  Hydro  Electric 
Power  Plant,  Yorkville.  111.,  for  the  construc- 
tion of  a  dam  across  the  Fox  River  at  Mill- 
hurst,  111.,  for  the  construction  of  a  power 
house  with  wheel  pits  and  tail  races  complete 
for  four  210  hp.  turbines,  four  175  kw.  gen- 
erators with  switchboards  ■  and  instruments 
complete.  Plans  and  specifications  can  be 
seen  at  the  office  of  Fred  W.  Simpson,  York- 
ville, 111.,  and  at  H.  D.  Hallett's,  Engineer, 
.\urora.  111. 

It  is  officially  announced  that  the  Fox  River 
Electric  Power  Co.  will  start  construction 
work  on  its  property  by  !May  15.  The  com- 
pany will  build  a  hydro  electric  power  house 
on  the  Fox  River  a  few  miles  from  Yorkville 
and  will  .generate  over  1,000  H.  P.  The  build- 
ing will  be  constructed  of  concrete  and  will 
be  50  by  125  ft.  Tlie  dam  will  be  concrete 
and  will  be  275  ft.  long  with  12  ft.  head.  The 
equipment  will  be  four  (_i6  in.  wafer  turbines 
direct  connected  to  four  ■2.50  K.  W.,  three 
phase,  60  cycle,  alternating  current  generat- 
ors, at  2,300  volts.  The  current  w-ill  be  stepped 
up  through  transformers  to  12,000  volts.  The 
line  equipment  will  be  three  No.  4  copper 
wires  mounted  on  high  tension  insulators  on 
poles  set  100  ft.  apart.  The  high  tension  line 
will  be  "23  miles  in  len.gth  and  will  serve  the 
following  towns :  Yorkville.  Osw-ego,  Bristol, 
Piano,  Sandwich,  Somonauk.  Millington  and 
Millbrook,  and  in  addition  w-ill  suppl.v  light 
and  power  to  the  manufacturers  and  farmers 
en  route.  .Ml  franchises  have  been  secured 
and  85  per  cent  of  the  contracts  for  sale  of 
li.ght  and  power  have  been  signed  up.  The  sys 


4"  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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tern  will  cost  about  $l(Mi,ouO  and  it  is  expected  dragged  down  Ky  the  action  of  the  sea,  and 
will  be  in  operation  by  the  first  of  January.  it  is  proposed  to  restore  and  enlarge'  this 
Catalogues  and  prices  on  machines,  motors,  apron  where  necessary  throughout  the  entire 
wire,  hxtures  and  supplies  are  desired.  The  length  of  the  breakwater,  by  placing  rubble- 
work  will  be  in  charge  of  Hugh  G.  Palmer.  stone  weighing  not  less  than  five  tons  each 
Chief  Engineer,  Yorkville.  111.  on  top  of  the  sui)erstructure  and  against  the 
Indiana  seaward    face    uf    the    superstructure    in    such 

J.RiHc  ,.m11  h„  .             1    \-i   11                T  quantities  and  at  such  places  along  the  break- 

r,  t    RnJ/l  nf %           '''r-"""'  "r-^-  "'•■  J""^  ™=""   =»^   the   contracting   officer   shall    .lirect. 

e'rs  -Rnrl-nort    T  SPe""--  County  Commission-  The   rubblestone   are   to   be   of   dimensions   of 

^svlM^,?     T    t'wi   ;     -^^    ^7''''°r.°^''P°"''  ^••"c'^    ""^   ■'^•'^t    ^1'^'"    "°'    be   less   than    onc- 

APid-  wi/l'h                 T"    ?-7i'!f''°''-      A.  f°"^'h    of   the   greatest   and   shall   be   laid    as 

^Bids  will  be  received  luitil  10  am     May  compactly   as    practicalde.     There    is   available 

f'     I   ^-  fST^"''   l^""'^-   I"d..   R.   D,    No.   4,  for  this  work  about  $14.(J00 

trustee   of   Monroe   township.   Adams   county,  iv/r-   u- 

for  the  construction  of   a   school   house.     A.  Michigan. 

Boegly,  Berne,  Ind.,  is  architect.  •J.Bids  will  be  received  until   11  a    ni  .  .\pril 

^Bids  will  be  received  until  2  p.  m..  May  28,  by  U.  S.  Public  Health  and   Marine  Hos- 
4,  by  Charles  Gilespie,  trustee  of  Posey  town-  pital  Service,  office  of  R.  M.  Woodward,  De- 
ship,   Clay  county,   at   Staunton,   Ind.,   for  the  troit,   Mich.,   for  new  tin   roof,  stairs,  rejiairs, 
construction  of  a  two-story  school  house  with  etc. 
basement.     Material  to  be  brick.  n/r;^r,^o^<-o 

4-Bids  will  be  received  until  2  p.  m.,  April  iVlinnesota. 
29.  by  Trustee  David  Stewart  of  Winfield  •^Bids  will  be  received  until  T:3li  p.  m, 
township.  Lake  county,  at  residence,  %  mile  April  28,  by  H.  N.  Knott,  City  Clerk,  Minne- 
east  of  Leroy,  Ind..  for  the  construction  of  a  apolis,  Minn.,  for  extending  the  steel  run- 
school  house  of  brick  with  stone  trimmings,  way  at  Gaebage  Transfer  Station,  Plymouth 
one  story  and  basement.  Ave.  and  1st  St.  north,  3fi  ft.  more  or  less. 
Iowa.  ^•Bids  will  be  received  until  8  p.  m..  May 
.  D- ,  ■„  ,  ■  I  -vT  1-  ,  T  -n  1'  ''>'  Village  Council  of  Xashwauk,  Minn', 
^B.ds  will  be  received  M:i>-  U  by  L.  E.  j^h,,  h.  Carlson,  Clerk,  for  the  fallowing 
ru'^'l  ^  r^"-T  Jv''^"t^  Committee,  the  aj^ect  current  electric  meters:  70  3-ampere, 
Church  of  Christ,  Elliott,  la.,  for  the_  erection  uo-volt,  2-wire;  30  o-ampcre.  110-volt.  2-wirc  ■ 
and  completion,  excepting  seatmg  .Irescoing  5  7%_ampere.  HO-voIt,  2-wire ;  17  10-ampere. 
and  ighting  of  a  new  brick  church  m  Elliott.  no-volt,  2-wire:  7  l.>ampere,  110-volt,  2-wire- 
Montgomery  Coimty.  I.a.                               _  1    25-ampere.    110-volt,    2-wire:    1    2.5-anipere 

Negotiations    are   underway   for   securing   a  ogQ.volt,  2-wire :  3  5-ampere,  220-volt,  3-wire 

nnd.'e"Tf    T."  •           "  ^\T""  ^'n""  "i^  ^°'''  1   7y2-ampere.   220- volt,   3-wire:   3   10-ampere 

Dodge,  la.     It  IS  proposed  to  install  a  hydro-  220-volt,    3-wire:     1     l.j-ampere,    220Lvolt,    3- 

electnc  plant.     Geis  Botstord,  Secretary  Com-  ,,-^^, .   j  2.5-ampere.  220-volt    3-wire:   1  7.5-am- 

mercial  Club,  Des  Moines,  la.,  is  interested.  pere    220-volt    :i-wire 

Kansas.  '    "              t,„-     •    • 

,  „. ,       ...  ,            .     ,        .,  ,,.,             ,,  Mississippi. 

•J«Bids  will  be  received  until  10  a    m.,  May  , 

P.  by  R.  V.  LaDow.  supt.  of  prisons.  Washing-  ^Bids  will  be  reccivrd   until   iinDii.  June  (J. 

ton,   D.   C,   for  boiler   feed,  water  heater  ana  '^X  ."-fPt-    J-    A.    WiHidrnlf,    U.    S.    Engineer, 

receiver,  etc.,  at  U    S.  penitentiary  at  Leaven-  Vicksburg.    i\Iiss  .    for    liirnishing    and    deliv- 

worth.  Kan.                                         "  ering  one   steel   hull   towboat.     Official   adver- 

T  «,  i^--,  tisement  will  be  found  elsewhere  in  this  is-uc 

l^OUlSiana.  ©The  following  bids  were  received  April  14 

®Bids  were  opened  .\pril  (1  at  the  office  of  by    Capt,    J.    .\.    Woodruff,    U.    S.    Engineer, 

the    L'.    S.    Engineer,    New    Orleans,    La.,    for  Vicksburg,  Miss.,   for  furnishing  and  deliver- 

the  delivery  of  60.000  tons  of  rock  on  board  ing  about  307.0O0  lbs.,  of  structural  metal  for 

U.  S.  barges  at  Vidalia,  La.     The  bid  of  Guy  Ouachita  River  Locks  and  Dams  Nos.  4  and  8, 

Dickinson,   111   Center   St.,   Little  Rock,   Ark.,  La.  and  .A.rk.,  and   for  erecting  about  232,000 

was  recommended   for  acceptance.     The  total  lbs.    of    structural    metal    at    Ouachita    River, 

amount  of  the  bid  was  $120.oOii.  Lock  No.  8,  Ark.:  (T)  Penn  Bridge  Co.,  Beav- 

Mar,7l3nrl  "    ^^"S'   P^-    (ac«pted);    (2)    Whitehead  & 

iVlaryland.  Kales   Iron   Works,   Beecher   Ave.   and   M.   C. 

^Bids  will  be  received  until  11  a.  m..   May  R.  R.,  Detroit,  Mich..   (3)    Cbas.  Hegewald  & 

(i.    by    R.    C.    Hollyday,    chief    of    Bureau    of  Co.,     Xew     Albany.     Ind.,       (4)       Independent 

Yards   and   Docks.   Navy   Department,   Wash-  Bridge    Co.,    Bea%er    .Ave.      and      Rebecca    St., 

ington,  D.  C,  for  ice  making  and  refrigerating  North  Side,   Pittsburg,  Pa. : 

machinery   at    the    U.    S.    Marine    Corps    rifle  d',        (9)               (y)          (4) 

range.  Winthrop,  Md.  Per  lb.  PerUi.         Peril).  Per  10. 

4*Bids    are   asked    until    1    p.    m.,    Mav     l.'i,  ^.             ^             <-t^-       Cis.              Cts.        Cis. 

by  Col.  Thos.  L.  Casey.   U.  S.  Enghieers,  30i)  24!jfW ''m's      .sirue- 

Custom    House,   Baltimore,    Md..    as   noted   in  tural    steel 6  T.;i  C.i;i9        ."1.7.", 

our  last  issue,  for  dredgiii.g  in  Patapsco  River,  I6.S00  lli.s.  wrouglit    __  _         ^                                _  __ 

Md.     The    areas    to    be    dredged    are    at    the  teo^b.s.'steei  ea.st-     '  '        "                  '^               '' 

Cutoff-Brewerton  bend,  and  the  Cutoff-Craig-  ings ' 12  'j.r,  I2.t  I'.i 

hill  bend  of  the  channels  leading  to  Baltimore,  SO   lbs.    h-on   east- 

Md.     These  areas  are  about  4,200  ft.  long  by  ForTvaive-siVom'-                                  "*              ''"' 

300    ft.    wide,   and    9,20o    ft.    long   by    a    width  plete.    "(Price 

varving   from  nothing  to  600   ft.,  and   contain  each)    iux         Ji;."        .«42..";n         jitd 

approximately  860,000   cu.    yds,,   and    1.400,000  I'lT.:"''  ^''"'''' 

cu.  yds.   of  material    (scow  measurement)    re-  25.'j,(l0fi  ii)s.   vtn.r- 

spectively  tural    steel 1. 1 1       ."'.1  .'i.B.'ill        .'<.7; 

Rollins   &  Westover.   Consulting   Engineers.  ^iro,,"'^-  '"'°"-'"^   ,,         j-,                 g  s,,,,        - -- 

Kansas  City,   Mo.,  have  been   retained   as  en-  4,340    liis!    s  t  e  e  i 

gineers  by  the  town  of   Monett,  Mo,,  for  the       ^  eastings  m.c      II. 2.".  11.4'J        111 

installation   of  an  electric  lighting  plant,  esti-  ""mgg''''  '™"  '^''''^'"   ij          ,-,                 ■;              s..', 

mated  to  cost  $-35,000.  For  erecting  232,- 

(lOO  lbs.  of  mefal 

Massachusetts.  in  gate.s  at  Lock 

^Bids   are    asked    until     noon,    May    12,   as  '   '    '.' 

noted  in  our  last  issue,  by  Col.  Frederic  V.  Missouri. 
,-\bbot,  U.  S.  Engineer,  Boston,  Mass.,  for  re-  •{•Kids  will  be  received  until  0  a.  ni..  .May  8, 
pairing  breakwater  at  Cjloucester,  Mass.  The  by  Ira  T.  Graham.  Cily  Auditor.  Cbillicothe, 
work  required  is  to  furnish  and  deposit  heavy  Mo.,  for  furnishing  maierial,  tool?,  labor,  etc.. 
rubblestone  along  the  seaward  face  of  the  for  the  construction  of  .-i  complete  niunicipnl 
breakwater  which  extends  westward  from  electric  ligbtin.g  anil  power  plant  in  accord- 
Eastern  Point  at  the  entrance  to  the  outer  ance  with  plans  .and  specifications  on  hie  at 
harbor  at  Gloucester,  Mass.  The  rubblestone  the  office  of  the  city  clerk  and  Fuller-Coult 
apron  placed  alon.g  the  face  of  this  break-  Co..  Chemical  Bids;.  St.  Louis,  Mo.,  Engi- 
water  at  the  time  of  its  construction  has  been  neers.     The  work  will  be  ilivided  into  sections 

•i°  indicates  work  now  open  for  bids.       •'  indicates  a  contract 


as  follows:  .Sec.  1,  concrete  work,  door.-,  ma- 
chinery and  building  foundations:  Sec.  2, 
brick  power  house  building  complete,  less 
foundation  and  floor :  Sec.  3,  radial  brick  or 
concrete  chimney :  Sec.  4,  steam  boilers  and 
equipment  erected ;  Sec.  o,  boiler  feed  pumps, 
heater,  separators,  traps  and  all  pipe  work 
erected  complete ;  Sec.  (1,  two  steam  engines 
erected,  125-250  K.  V.  A. ;  Sec.  7,  two  gen- 
erators and  exciters,  switchboard  and  regu- 
lators erected  complete  :  Sec.  8.  pole  line  trans- 
formers and  street  lighting  .system :  Sec.  9, 
1,000  ft.  deep  well  for  water  supply:  Sec.  10, 
steel  tower  and  tank,  5.000  gal.  capacity. 

Ne-w  Hampshire. 

•{•Bids  will  be  received  until  11  a.  in.,  June 
3,  by  R.  C.  Hollyday,  chief  of  Bureau  of 
Yards  and  Docks,  Navy  Department,  Wash- 
ington. D.  C,  for  a  locomotive  for  yard  serv- 
ice at  the  navy  yard,  Portsmouth,  X.  H. 

New  Jersey. 

^Bids  are  asked  until  11  .1.  m.,  Mav  18,  by 
:\Iaj.  R.  R.  Raymond,  U.  S,  Engine'er.  Old 
Federal  Bldg,,  0th  and  King  Sts.,  Wilmington, 
Del.,  for  dredging  Cohansey  River,  X\  J.  It 
is  proposed  to  dredge  a  new  entrance  to  the 
river,  through  the  marsh  to  the  northwest  of 
Cohansey  Light,  100  ft.  in  width  on  the  bot- 
tom and  7  ft.  in  depth,  from  that  depth  in  the 
river  to  the  same  in  Delaware  Ba\.  a  distance 
of  about  2,000  ft. ;  and  to  redredge  the  chan- 
nel from  Stony  Point  to  Broad  St.  bridge, 
about  1  mile,  to  a  bottom  width  of  100  ft.; 
thence  to  Commerce  St..  a  distance  of  about 
700  ft.,  to  a  bottom  width  of  75  ft. :  and  thence 
to  the  Xailworks  Bridge,  a  distance  of  about 
850  ft.,  to  a  bottom  width  of  On  ft.;  all  to  a 
depth  of  7  ft.  The  total  estimated  quantity 
of  material  to  be  removed  is  18O.O00  cu.  yds., 
place  measurement.  The  amount  of  money 
available  is  about  $33,000. 

New  York. 

•{•Bids  will  be  received  until  2  p.  m..  May 
■  !,  by  Constructing  Quartermaster,  Fort  Tot- 
ten,  X.  Y.,  for  dredging  channel  to  wharves 
at  Fort  Totten.  X\  Y. 

^Bids  will  be  received  until  10  a.  m..  May 
15.  by  Capt.  W.  L.  Guthrie.  U.  S.  Engineer, 
Oswego,  X.  Y.,  for  dredging  at  Ogdensburg 
1  larbor,  N.  Y. 

^Bids  will  be  received  until  2  p.  m.  May 
8,  by  Constructing  Quartermaster,  Fort  Tot- 
ten. X.  Y.,  for  construction  of  an  addition  to 
post  hospital,  including  plumbin.g.  heating, 
electric  wiring  and  fixtures  at  the  fort. 

•{•Bids  will  be  received  until  noon.  May  18. 
bv  Col,  S.  W,  Roesseler,  I'.  .S.  Engineer,  New 
^'ork.  X,  Y..  for  dredgin.g  in  Flushing  Bay. 
Hempstead  Harbor  and  Huntington  Harbor, 
X.  Y. 

•{•Bids  will  be  received  until  10  a,  m..  Alay 
•*.  by  Commanding  Officer.  Torpedo  Depot, 
Fort  Totten,  X^  Y.,  for  furnishing  1,840  com- 
pound plugs  with  brass  fuse  cans. 
280  extra  fuse  cans,  2,0(i0  extra  split 
liiiis.  7o  gross  set  screws.  100  lbs.  friction 
bushings,  125  lbs.,  .gland  washers,  200  gland 
nuts,  2.000  ft.  steel  glands  and  280  connecting 
nuts, 

•{•P.iils  will  be  received  until  I  p  m..  Mav 
15.  by  Lieut,  Col.  W.  W.  Gibson.  W.atervliet 
.\rsen;il.  Watcrvliet.  X'.  'S'..  for  furnisliing 
sleel  hardw.are,  forage  fuel.  oils,  etc 

C't'Frost  &-  Sheldon,  of  .Albany,  have  been 
awarded  the  contract  for  installing  an  elec- 
trical gcneratin,g  plant,  with  feeders  and  trans- 
formers and  general  equipment,  for  the  power 
bouse  at  the  Hudson  River  State  hospital  at 
Poughkecpsie.  The  contract  price  was  $37.- 
:!9n. ' 

North  Carolina. 

•{•Bids  will  be  received  until  2  p.  m,,  .April 
27,  by  Lieut.  R.  O.  Edwards,  fnnstructing 
(,)uartermaster.  Fort  Caswell.  X,  C,  for  fur- 
nishing and  delivering  (not  installing)  in  the 
pump  house  at  Fort  Caswell  two  .5:Mi.p,  sim- 
ple automatic  high  speed  single  valve  engines, 
complete,  with  all  steam  and  exhaust  connec- 
lions.  with  snbbase  and  extended  shaft  and 
outboard  bearing  for  generators  in  accord- 
;ince  with  item  fj  on  pages  50  to  67.  respective- 
let  recently. 
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ly,  of  the  specifications  for  electric  power 
plant  niacliinerv  and  electric  lighting  system  at 
Fort  Caswell,  N.  C. 

Ohio. 

4»Bi<ls  will  lie  received  until  noon.  May  10, 
by  Board  of  Hospital  Commissioners.  Cincin- 
nati. O..  for  the  necessary  labor  and  material 
for  the  construction  of  IS  buildings,  compos- 
ing the  main  group  of  the  New  General  Hos- 
pital of  the  city.  Said  buildings  to  be  sit- 
uated upon  the  property  bounded  by  Burnet 
Ave.,  Bethesda  Ave..  Eden  .Ave.  and  Good- 
man St.  The  work  will  embrace  the  follow- 
ing departments:  1.  excavation  and  founda- 
tions: l',  brick  work;  3,  fireproof  partitions 
and  furring :  4.  cut-stone  work :  ">.  oroamental 
terra  cotta  work:  li.  re-enforced  concrete 
work:  7.  concrete  piling:  8.  cement  work;  9, 
rooting  and  sheet  metal  work;  10.  structural 
iron  and  steel  work;  11.  ornamental  iron 
work;  l'_'.  plastering:  13.  terrazzo  floors  and 
"niarbleithic"  work;  14.  tile  work:  15,  marble 
work  :  Ifi,  carpenter  work  ;  17.  weather  strips  ; 
18.  hardware:  IP.  painting  and  glazing:  20, 
plumbing:  21,  gas  piping;  22.  electric  wiring 
and  signal  system.  Bid?  must  be  made  in 
:iccordance  with  the  drawings  and  specifica- 
tions for  said  work  as  prepared  by  Samuel 
Hannaford  &  Sons,  .\rchitects.  which  draw- 
ings and  specifications  are  on  file  at  the  office 
of"  the  Board  of  Hospital  Commissioners  in 
the  City  Hall,  and  at  the  office  of  said  archi- 
tects, Hulbert  Block.  Cincinnati.  O. 
Rhode  Island. 

^Bids  will  be  received  until  10  a.  ni  .  May 
11,  bv  Lieut.  J.  J.  Thomas,  Constructing  Quar- 
termaster. Fort  Adams,  R.  I.,  for  construction 
of  a  sea  wall,  excavation,  filling,  etc.,  at  that 
post. 

4«Bids  will  be  received  mitil  2  p.  m.,  May 
1.5,  bv  Lieut.  Col.  J.  C.  Sanford,  U.  S.  Engi- 
neer," Newport,  R.  L,  for  dredging  in  Provi- 
dence Harbor.  R.  L 

South  Carolina. 

•J'Bids  will  be  received  until  noun.  May  10. 
bv  Col.  Dan.  C.  Kingman,  U.  S.  Engineer, 
Charleston,  S.  C,  for  dredging  in  ^\'inyah 
Bav,  S.  C. 

4«Bids  will  be  received  until  noon.  May  10, 
by  Col.  Dan.  C.  Kingman,  U.  S.  Engineer, 
Charleston,  S.  C.  for  dredging  in  Winyah 
Bay,  S.  C. 

Tennessee. 

•I'Bids  will  be  received  until  3  p.  m..  May 
29,  by  James  Knox  Taylor,  supervising  archi- 
tect. Treasury  Department,  Washington.  D.  C, 
for  the  construction  complete,  including 
plumbing,  gas  piping,  heating  apparatus,  elec- 
tric conduits  and  wiring,  of  the  L'.  S.  Post 
Office  at  Dyersburg,  Tenn. 
Texas. 

4«Bids  will  be  received  until  3  :3n  p.  in..  May 
9.  by  Commissioners'  Court,  Williamson 
county,  Georgetown,  Texas,  for  the  furnish- 
ing of  the  new  court  house.  W.  W.  Jenkins  is 
county  auditor. 

^Bids  will  be  received  until  3  ;3o  p.  m.. 
May  9.  by  W.  W.  Jenkins,  county  auditor. 
Georgetown,  Tex.,  for  furnishing  the  new- 
court  house.  Plans  and  specifications  can  be 
obtained  at  the  office  of  C  H.  Page  &  Bro., 
architects.  Austin,  Texas. 

Virginia. 

^•Bids  will  be  received  until  noon.  May  l-i, 
bv  Lieut.  Col.  W.  C.  Langfitt,  U.  S.  Engineer, 
920  17th  St.,  N.  W.,  Washington,  D.  C,  for 
dredging  in  the  Potomac  River  at  .Alexandria. 
Va. 

^Bids  will  be  received  until  11  a.  in,.  May 
20.  bv  R.  C.  Hollyday,  chief  Bureau  of  Yards 
and  Docks,  Navy  Department,  Washington, 
D.  C.  for  roof  coverings  for  a  number  of 
buildings  at  the  navy  yard,  Norfolk,  Va. 

^•Bids  will  be  received  until  11  a.  m..  May 
27.  by  R.  C.  Hollyday,  chief  of  Bureau  of 
Yards  and  Docks,  Navy  Department,  Wash- 
ington. D.  C,  for  dry  dock  pumping  equip- 
ment at  the  navy  yard.  Norfolk,  \'a. 

^•Bids  will  be  received  until  noon.  Mav  20, 
bv  Lieut.-Col.  W.  C.  Langbitt,  U.  S.  Engi- 
neers. 920  17th  St..  Washington.  D,  C.  for 
•constructing  and  revetting  jetties  and  driving 

•J*  indicates 


piles  in  James  River.  Virginia.  The  jetty  work 
to  be  done  comprises  the  construction  of 
about  1,700  lin.  ft,  of  jetty,  as  follows:  In 
Kingsland  Reach,  about  10  miles  below  Rich- 
mond, constructing  ti  new  jetties,  aggregating 
about  1,000  lin,  ft, ;  in  Variua  Reach,  about  15 
miles  below  Richmond,  constructing  3  new  jet- 
ties and  extending  3  of  the  exi.sting  jetties,  an 
aggregate  of  about  1,200  lin.  ft.;  in  Deep  Bot- 
tom Reach,  about  19  miles  below  Richiuoud, 
constructing  10  new  jetties  and  extending  1 
of  the  existing  jetties,  an  aggregate  of  about 
2,500  lin,  ft,  .About  40  per  cent  of  the  total 
length  of  jetty  will  be  placed  in  deep  water 
from  about  4  to  22  ft.  deep.  The  remainder 
comprises  shore  ends  and.  parts  to  be  placed 
in  the  mud  flats  tliat  are,  for  the  greater  part, 
bare  at  low  tide.  The  total  estimated  quanti- 
ties of  material  to  be  used  is  as  follows: 
Round  white  oak  piles,  1,350  lin  ft. ;  round 
pine  piles,  9,400  lin  ft. ;  3-in,  merchantable 
pine  sheet  piling,  165,000  ft.,  B.  M. ;  4-in.  mer- 
chantable pine  sheet  piling,  7,000  ft.,  B.  M. ; 
white  oak  wales,  30,000  ft.,  B,  M. ;  white  oak 
string  pieces,  7,000  ft.,  B.  M, ;  stone  riprap, 
1.500  tons. 

^•Bids  will  be  asked  until  noon  May  15.  by 
Lieut.-Col.  W.  C.  Langbitt,  U.  S.  Engineers, 
Washington,  D.  C,  for  dredging  in  Potomac 
River  at  .Alexandria,  Va.  The  dredging  is  to 
be  done  in  the  harbor  of  Alexandria.  Va.,  on 
that  portion  of  the  bar  outside  of  a  line  par- 
allel to  and  20  ft.  in  front  of  the  established 
pier  head  line  and  between  the  prolongation 
of  the  center  line  of  Pendleton  St.  and  the 
northern  city  limits.  This  area  is  about  2,400 
ft.  in  length  and  will  average  about  20O  ft. 
wide,  and  contains  about  .300,000  cu.  yds  of  ex- 
cavation. 

West  Virginia. 

•J'Bids  will  be  received  until  11  a.  m.. 
May  17,  by  Maj,  F  .W,  Altstaetter,  U.  S.  En- 
gineer, Wheeling,  W.  Va.,  for  constructing 
Lock  and  Dam  No.  20,  Ohio  River,  near  Belle- 
ville, W.  Va.  The  site  for  the  work  is  in  the 
Ohio  Ri\er,  near  Belleville,  about  17  miles  be- 
low Parkersburg,  W.  Va.  The  Ohio  River 
Division  of  the  B.  &  O,  R.  R.  passes  the  site 
on  the  West  Virginia  side  at  a  distance  of 
about  %  mile  from  the  river,  and  Belleville 
Station  on  that  road  is  about  one  mile  below 
the  site.  The  work  includes  constructing  lock, 
guide  walls,  river-wall  power-house,  the  dam 
1  including  the  navigable  pass  and  the  bear- 
trap  and  Chanoine  weirs)  and  the  abutment; 
and  grading  and  paving  the  esplanade  and 
the  bank  back  of  the  abutment.  The  follow- 
ing is  the  estimate  of  quantities:  Cofferdam. 
16-ft..  4,240  lin.  ft.;  Cofferdam.  10-ft.,  1..500 
lin.  ft.;  common  excavation,  117,300  cu.  yds.; 
rock  excavation,  1,000  cu.  yds.;  fill,  37,200  cu. 
vds. ;  Riprap.  2.670  cu.  yds.;  fill,  37,200  cu. 
sq  yds.;  round  piles,  9,050  lin.  ft.;  sheet  piles, 
129,000  ft.  B.  M.;  Oak  timber,  08,500  ft.  B. 
M. ;  reinforced  concrete,  190  cu.  yds.;  con- 
crete (solid  construction),  57,800  cu.  yds.:  con- 
crete (arched-void  construction)  (alterna- 
tive bid).  54,300  cu.  yds.;  concrete  paving, 
1,800  cu.  yds.;  structural  steel,  917,900  lbs.; 
reinforcing  rods,  22.400  lbs.;  forgings  (includ- 
ing wrought  iron),  52,450  lbs.;  bolts,  etc.,  74,- 
700  lbs.;  iron  castings,  247.500  lbs.;  steel  cast- 
ings, 180,200  lbs.;  bronze,  1.170  lbs.;  pipe,  5-in., 
400  lin.  ft. ;  pipe,  4-in.,  2.550  lin.  ft. ;  pipe,  3-in., 
1,920  lin.  ft.;  pipe  2y2-in.,  190  lin.  ft.;  pipe, 
2-in.  .580  lin.  ft.;  tile  drain,  800  lin.  ft. 
Wyoming. 

•J«Hu,ls  will  be  received  until  9:30  a.  m..  May 
15,  bv  (Constructing  Quartermaster,  Fort  D.  A. 
Russell,  Wyo.,  for  constructing  one  hospital 
corps  barrack  plan  No.  270. 


Canada. 

^•Bids  will  be  received  until  noon.  May  23, 
by  G.  R.  Geary,  Chairman,  Board  of  Control, 
Toronto,  Ont.."  for  the  construction  of  dock 
in  Ashbridges  Bay.  Official  advertisement  will 
1,1-  found  elsewhere  in  this  issue. 

•J'Bids  will  be  received  until  May  11  by  An- 
gus Martvn,  Secy.  Treas.,  Ripley,  Ont..  for 
the  construction  of  a  telephone  system  in  the 
town  of  Huron,  part  of  Kinloss,  in  province 
of  Ontario. 

work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 


THE    SANITARY     DISTRICT    OF 

CHICAGO. 

Calumet-Sag  Channel  Excavation. 

Sealed  proposals  indorsed  "Proposals  for 
excavation  and  collateral  work  on  con- 
tract section  three  of  the  Calumet-Sag 
Channel"  will  be  received  by  the  Clerk 
of  the  Sanitary  District  at  the  offices  of 
the  district  on  the  15th  noor  of  the 
American  Trust  Building,  Chicago,  Illi- 
nois, until  12  m,.  Standard  time,  on  May 
IS,  11)11,  and  will  be  publicly  opened  by 
the  Board  of  Trustees  at  a  meeting  to 
he  lield  on  that  day,  or  the  first  meeting 
llicreafter. 

The  work  for  wliich  tenders  are  invited 
consists  of  the  excavation  and  collateral 
work  on  contract  section  three  of  the 
Calumet-Sag  Channel  of  the  Sanitary  Dis- 
trict of  Chicago,  in  the  Township  of 
Palos,   County  of  Cook,    State   of  Illinois, 

The  approximate  quantities  for  the 
comparison    of   bids  are; 

(a)  325,000  cubic  yards  of  Glacial  drift 
excavation. 

(b)  197,000  <-iibie  yards  of  I'ock  e.Kcava- 
tion. 

(c)  S3, SOU  square  feet  of  channeling. 

(d)  7,500  cubic  yards  of  concrete  re- 
taining wall, 

(e)  114,000  square  yards  of  rip-rap 
slopes. 

Plans  and  specifications  may  be  ob- 
tained upon  application  at  the  office  of 
the   said  district. 

All  bids  must  be  upon  blank  forms  of 
proposals  furnished  by  the  Sanitary  Dis- 
trict, and  shall  be  made  in  accordance 
with  and  to  conform  with  all  the  terms 
and  conditions  stated  therein. 

The  Board  of  Trustees  reserves  the 
right  to  reject  any  and  all   bids. 

THE    SANITARY    DISTRICT    OF 
CHICAGO, 
By  THOMAS  A.  SMYTH. 
President  of  Its  Board  of  Trustees. 
Attest:  I.  J.  BRYAN, 
Clerk. 
Chicago,  April  21,  1911. 


INTERCEPTING      SEWER      AND 

SEWAGE   DISPOSAL   PLANT, 

ANTIGO,    WISCONSIN. 

Sealed  proposals  will  be  received  by 
G.  O.  Palmiter,  City  Clerk,  Antigo,  Wis- 
consin, until  2:00  p.' m..  May  17.  1911,  for 
the  laying  of  11,537  ft.  of  10-in.,  18-in., 
20-in.  and  24-in.  vitrified  pipe  intercepting 
sewer  from  2  ft.  to  19  ft.  deep,  and  31  con- 
crete manlioles;  also  on  sewage  disposal 
plant  consisting  of  3  reinforced  concrete 
sedimentation  tanks,  screen  and  grit 
chamber,  sludge  beds,  automatic  syphons 
and  syphon  chambers  arid  2%  acres  of  sand 
filter  beds.  Bids  on  the  intercepting  sewer 
will  be  received  separate  from  bids  on 
ilie  disposal  plant.  Each  bid  is  to  be  ac- 
companied by  a  certified  check  for  5%  of 
the  bid  with  a  minimum  of  $1,000.  The 
successful  bidder  will  be  required  to  fur- 
nish a  bond  in  the  sum  of  25%  of  the 
contract  price,  or  a  minimum  of  $5,000. 
The  right  is  reserved  to  reject  any  or  all 
bids. 

Plans  may  be  seen  at  the  office  of  the 
city  clerk,  Antigo,  Wisconsin;  Western 
Building  Publishing  Co..  405  Montgomery 
Bldg.,  Milwaukee;  Engineering-Contract- 
ing, 527  South  Dearborn  Street,  Chicago; 
The  Improvement  Bulletin.  910  Lumber 
Exchange,  Minneapolis,  and  W.  G,  Kir- 
chofter.  Engineer,  31  Vroman  Bldg.,  Madi- 
son,   Wis. 

G.  O.  PALMITER, 
City   Clerk. 
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Steel  Castings  and  No  Lost  Motion 

forged  steel  yoke,  cross  bars  on  yoke  remove  all  strains  from  main  frame, 
moving  jaw  given  a  compound  oscillating  and  reciprocating  motion  so  that 
crushing  is  continuous,  are  features  of  the 

Aurora   Steel    Rock   Crusher 

Its  compact  form  combines  great  strength  with  light 
weight,  making  it  very  portable  and  specially  adapted  for 
contractors'  use.  Strongest  and  most  durable  crusher  on 
the  market  combining  maximum  product  with  minimum 
power.  Adjustable  to  various  sized  stone.  Get  our  Special 
Crusher  Catalog. 

Western  Wheeled  Scraper  Co. 

Earth  and  Stone  Handling  Machinery  Aurora,  III. 


BRICK   PAVING. 

OFFICE  OF  THE  COMMISSIONERS, 
Portage  County,  Ravenna,  Ohio. 

March  28.  19U. 
Sealed  proposals  will  be  received  at  the 
Office  of  the  Commissioners  of  Portage 
County,  Ohio,  until  12  o'clock,  noon.  May 
1,  1911.  for  the  grading  and  paving  with 
brick  2.12  miles  of  road  in  Ravenna  and 
Shalersville  Township,  said  County,  under 
the  provisions  of  "The  Dodge  Act"  so- 
called. 

Specifications,  plans  and  profiles  are  on 
file  in  the  Office  of  the  County  Surveyor 
In    Ravenna,    Ohio. 

Certified   check.   $1,000.00. 
The  Commissioners  reserve  the  right  to 
reject  any  and  all  bids. 

W.  J.  DODGE, 
County  Auditor. 


WRITE   FOR    OUR 

RED     BOOK 


DREDGING— IRRIGATION 


Write  for  In  formation 
about  the  BUSH  IM- 
PROVrD  CKNIRIFU- 
QAL  PIMPS,  used  by 
Bomeof  thebleee.st  con- 
tnictlnt.'  and  dredging 
companies. 

Greavea  Specialty  IVIfg.Co. 

154  NauauSl.,N.Y  City 


"^tckyiiccji  "iSoolcj..      ^tee- 
Philadelphia  Book  Co. 

17  S.  Ninth  Street  Philadelphia,   Pa. 


PAVING. 

Harlan,  Iowa.  April  2J.  1911. 
Sealed  proposals  will  be  received  by 
the  City  Clerk  of  the  City  of  Harlan, 
Iowa,  at  his  office  in  Harlan.  Iowa,  until 
S  o'clock  p.  m..  May  15.  1911.  for  the 
construction  of  about  7,000  linear  feet  of 
concrete  curb  and  gutter,  and  15,000 
square  yards  of  concrete  pavement  more 
or  less,  as  per  plans  and  specifications  on 
file  in  the  office  of  said  City  Clerk;  the 
Council  reserves  the  right  to  reject  any  or 
all    bids. 

O.   F.   GRAVES, 

City   Clerk. 

SEWER. 

The  City  of  Auburn,  Ind.,  will  receive 
bids  for  approximately  10,000  feet  of  from 
::0-inch  vitrified  to  42-lnch  concrete  storm 
sewer  on  the  loth  day  of  May.  1911,  at  the 
hour  of  7:30  p.  m..  at  the  office  of  the 
city  clerk,  E.  O.  Little. 

For  further  information,  write  Phil 
Holman,  City  Engineer,  Auburn,  Ind. 

SEWAGE   DISPOSAL  WORKS. 

Batavia,  N.   Y. 

Sealed  proposals  will  be  received  at  the 
office  of  the  Batavia  Sewer  Commission 
until  10  o'clock  a.  m.  on  the  loth  day 
of  May,  1911,  tor  furnishing  materials  and 
doing  all  work  as  specified  for  the  con- 
struction of  preliminary  settling  tanks  of 
the  Imhoff  type,  sprinkling  fllterers  and 
sludge  drying  beds,  including  necessary 
fittings  and  appurtenances. 

Plans  and  specifications  may  be  seen  at 
the  office  of  Hering  &  Fuller,  Consulting 
Engineers,  170  Broadway,  New  York  City. 
The  plans  may  be  seen  and  specifications 
and  forms  of  proposal  obtained  from 
Charles  Hoopes,  Resident  Engineer,  at  the 
office  of  the  Sewer  Commission  in  Ba- 
tavia, N.   Y. 

A  full  set  of  blue  prints  and  specifica- 
tions, incliKling  bidding  sheets,  will  be 
forwarded  to  any  applicant,  express  pre- 
paid, upon  receipt  of  a  deposit  of  $5.00, 
which  will  be  returned  upon  the  return  of 
the  blue  prints  in  good  condition.  Each 
bid  must  be  accompanied  by  a  certified 
check  on  a  solvent  bank  for  5  per  cent  of 
the  amount  of  bid. 

The  Board  of  Sewer  Commissioners  of 
the  Village  of  Batavia  reserves  the  right 
to  reject  any  and  all  liids,  to  waive  any 
informality  in  the  bids  received  and  to 
accept  any  of  wliich  it  deems  to  be  most 
favorable  to  the  Village  of  Batavia.  Un- 
balanced bids  will  be  rejected  without 
consideration. 

K.    B.    MATHES, 
Chairman  Board  of  Sewer  Commission. 
Attest:  JOHN  H.  WOOD, 

Clerk,  Board  of  Sewer  Commission. 


CITY    OF    TORONTO. 

Tenders     for     Construction     of     Ash- 
bridges   Bay   Docks. 

Tenders  will  be  received  by  registered 
post  only,  addressed  to  the  Chairman  of 
the  Board  of  Control,  City  Hall.  Canada, 
up  to  noon  on  Tuesday,  23d  May,  1911,  for 
the  construction  of  dock  in  Ashbridges 
Bay. 

Envelopes  containing  tender  must  be 
plainly  marked  on  the  outside  as  to  con- 
tents. 

Specifications  and  forms  of  tender  may 
be  obtained  upon  application  to  the  De- 
partinent  of  Railways,  Bridges  &  Docks, 
City  Engineer's  Office,   Toronto. 

The  lowest  or  any  tender  not  neces- 
sarily  accepted. 

G.  R.  GEARY  (Mayor), 
Chairman  Board  of  Control. 

City   Hall.   Toronto.    April    12,   1911. 


SEWERS. 

Reedsburg,  Wis.,  April  14,  1911. 

Sealed  proposals  for  the  construction  of 
trunk  sewers  along  the  Franklyn  Street 
Sewer  District,  City  of  Reedsburg,  Wis., 
will  be  received  at  the  City  Clerk's  of- 
fice, Reedsburg,  Wis.,  until  5  p.  m.,  May 
17.  1911. 

The  work  consists  of  1.650  lin.  ft.  30-in. 
pipe,  1,200  lin.  ft.  27-in.  pipe,  1,410  lin.  ft. 
IS-in.  pipe,  the  trenches  varying  from  8 
to  20  ft.  in  depth,  with  10  manholes  and 
22  catch  basins. 

Plans,  specifications  and  proposal  forms 
are  on  file  at  the  City  Clerk's  office.  A 
certified  check  of  5  per  cent  of  the  amount 
of  the  bid  must  accompany  the  bid  and 
the  right  is  reserved  to  reject  any  and 
all  bids. 

By  order  of  the  City  Council. 

A.  H.   HUEBING. 

City  Clerk. 


A   Professional  Card 

in  Engineering-Contracting  not 
only  form.s  an  asset  to  your  busi- 
ness—  but  keeps  your  name 
constantly  before  the  minds  of 
our  readers — the  greater  portion 
of  whom  have  more  or  h'ss  need 
for  professional  services. 

75   Cents   a  Week 

places  you  in  good  company 
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Contractors  Bargains 

No.  2  Smith  on  Trucks  Gasoline  l^nRine. 

No.  2  Ransome  on  Skids  with  New  Engine. 

No.  4  Ransome  on  Skids  with  Hopper.  ,^   .-    ,^    ,^       ...u      .  a   » 

1—7  10  (20  H.  P.^  IJdgerwood  Hoistmg  Engine  D.  C.  D.  D.  without  Boiler. 

1— No.  2  D.  Gates  Crusher. 

1 — No.  5  K.  Gates  Crusher. 
33— Western  Side  Dump  Cars  1}  vds  cap.  24"  gauge. 

5_Morris  &  Gould  S"  Centrifugal  Pumps. 

3—36  ft.  cap.  Petler  Side  Dump  Concrete  Buckets. 

//  you  do  not  see  what  you  need  write  for  complete  list 


GEORGE  D.  SMITH 


Fisher  Bulldlnt<: 


CHICAGO 


&   L.  E. 

TROY.  NEW  YORK 

Manufacturers  of 

Civil    Engineers'    and    Surveyor*' 

INSTRUMENTS 

Cstaiosue  and  detailed  information  on  request 


No.  8  and  No.  4  Gates  style  D  plant  complete 

No,  3  Gates  Crusher  with  Elevator  and  Screen 

No.  6  Poote  Mixer  with  Elevating  Charging  Hopper 

10  ton  Universal  Tandem  Roller 

!  Clark  and  I  Parsons  Trench  Machine 


John  A.  Donahue, 


"•*  ^^sidi?;""™  Chicago 


Stump  and  Tree  Pullers 


Self-anchoring     and     Stumi>- 

ancliored.     Something      new. 

I'uH  an  ordinary  stump  ia  l>j 

minuies,  1  to  5 

ai-res  at  a  6et- 

tin-.  Idfferent 

sizes     to    suit 

all     kinds     of  ' 

clearings. 

For  illustrated 

catalog  address 


Powerful, 
Handy, 
Low 
Priced* 


Milne  Mfg.  Co  lOSS  Ninth  St.,  Monmouth.  III. 


The  Cincinnati 
Frog  &  Switch  Co. 

CINCINNATI,  OHIO 

Manufacturers  of 

Frogs,  Crossings,  Switches, 
Switch  Stands,  Rail  Braces, 

And  special  track  work  of  every 

%  description  for  Railroads,  Mines, 

Mills,  Contractors,  Plantations. 


A  CRUSHER   BARGAIN. 

Austin  No.  7i  Gyratory,  Left  Hand  angle  drive,  in  very  best  condition, 
now  working  overtime  every  day.  Shell,  hopper  and  spider  only  four  years 
old  and  good  as  new.  Head,  shaft,  gears,  eccentric  and  all  bushings  and 
moving  parts  recently  replaced  with  brand  new  material.  Selling  a  per- 
fectly good  machine  at  a  sacrifice  to  make  room  for  larger  crusher  that 
will  be  delivered  to  us  May  10th. 
To  avoid  rehandling,  will  make  net  cash  price  of  $1,650,  F.  O.  B.  cars  at 
Lehigh  or  Kankakee,  111.,  if  sold  at  once. 

LEHIGH     STONE     COMPANY,    Kankakee,    III. 


Reichert  Ks 

Sa\e  3c  per  square  foot 
on  Concrete  Walls 

Reichert  Mfg.  Co.,  Milwaukee,  Wis. 


No.  1  THEW 
SHOVEL 


FOR  SALE 

Just  out  of  shop,  thoroughly  overhauled — 
good  as  new. 

BARRON  &  COLE  COMPANY 

Barron  Bldg.,  New  York.  N.  Y. 


CROSSINGS 

SWITCHES,  FROGS,  STANDS 
AND  PORTABLE  TRACK  for 

all  weights  of  rail  for  Quarries, 
Mines,  Coal  Tipples,  Industrial 
Plants  and  Cc  ntr actors*  use. 


CATALOGrTE    AND  PiacE3    UPON   REQUEST. 

THE  INDIANAPOLIS  SWITCH  &  FROG  CO. 

SPRINGFIELD.  OHIO 
New  Yott  Ofllce.  29  Broadway     J.  A.  FOULKS.  Rep. 


lEST  EXTENSIBLE  TRENCHNfi  BRACE  HADE 

KALAMAZOO  :!::i'ns 


k    CAST    MA)N    ST. 


LOCOMOTIVES 

140  Locomotives  in  stock,  from 

6    to    SO    tons — various    types. 

Narrow    and    standard    gauge. 

Immediate  shipment. 

Freight  and  Passenger  Cars. 

Largest  stock  of  Locomotives  in  the  United  State* 

Southern  Iron  &  Equipment  Co. 
ATLANTA,  GEORGIA 


Machinery  and  Reinforced 
Concrete  Plant  for  Sale 

Concrete  Mixer — Capacity  60  yards  daily. 

Concrete  Mixer — Capacity  80  yards  daily. 
With  Boiler  and  Lidgerwood  Hoister  complete. 

Cube  Concrete  Mixer — Capacity  90  yards 
daily.     With  Engine  complete. 

McKelvey  Mixer — Capacity  75  yards  daily. 
With  Engine  complete. 

Foote  Electric  Continuous  Mixer. 

About  2000  Feet  Double  Track  with  Ties 
complete  and  4  Turntables. 

10  Side  Dump  Cars. 

3  Concrete  Hoisting  Dump  Buckets. 

2  Stone  or  Coal  Hoisting  Dump  Buckets. 


THE  NEUCHATEL  ASPHaLTE  CO.,  Ltd. 

265  Broadway.  NEW  YORK 


5team   Shovel  for  Sale 

One  Little  Giant  Special  Steam  Shovel 
with  extra  high  crane  and  crowding  engine. 
30  ton  with  60  H.  P.  boiler. 

GRANVILLE  SUPPLY  CO. 

Syndicate  Trust  Bldg.,  St.  Louis,  .Mo. 


Pipe  Couplings  For  Sale 

All  sizes  of  new  Wrought  Iron  Pipe  Couplings 
freshly  taken  off  new  pipe,  all  sizes  up  to  12" 
in  diameter.  Exceptionally  low  prices.  Ship- 
ment can  be  made  promptly. 

BROOKLYN  COUPLING  CO. 
152  South  Street  New  York  City 
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necessary  niid  MilVuient  conditions  for  e<|uilib- 
riuni  of  nonconcurrcnt  coplancr  forces,  and 
the  elements  of  the  common  theory  of  flexure 
as  apphcd  to  elastic  ribs,  can  readily  follow 
the  various  steps  in  the  derivation  of  the  for- 
mulas in  tlie  first  article.  The  methods  de- 
veloped in  that  article  will  produce  a  great 
saving  in  time,  and  will  also  lead  to  greater 
accuracy  and  relialiility  of  results  than  the 
ordinary  curves  and  tables  now  in  use.  More- 
over, the  formulas  are  perfectly  general  in 
their  application  and  any  designer  familiar 
with  them  need  have  no  further  annoyance 
from  the  necessity  of  exhuming  the  particular 
curves  applicable  to  unusual  problems. 

The  present  article  is  based  on  the  formulas 
derived  m  the  lirst  article,  and  the  methods 
of  evaluating  the  desired  quantities  for  any 
problem  by  means  of  specially  constructed 
slide  rules  is  explained.  The  use  of  any  of 
these  rules  makes  the  design  of  reinforced 
concrete  beams  as  simple  a  prolilem  as  the 
design  of  wooden  beams  with  the  common 
slide  rule. 

We  commend  these  articles  to  the  careful 
attention  of  our  readers  who  are  engaged  in 
this  line  of  work. 
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r.„„.^      (^„.    *       i   ,    ■       ,„«,.,„    .         ,  t"^^  girders,  two  .j2  'j-ft.  cantilever  arms,  two 

Roads     Constructed    in     1909-10     bv    the  or  f.            1                              ,            o,,   r.                    11 

TT    a    i~,tK f  T3  >,i-     D      1                           r,i  o.i-tt.    anchor    arms    and    an    Mi-lt.    suspended 

U.  S.  Ofnce  of  Public  Roads 512  ,  ■             »    .    1    1          1        f     j  ,0  ,    r/       i-i 

span,  making  a  total   length   of   J.lSil   tt,      1  he 

WATER  WORKS  AND  SEWER  SECTION:  trusses  and   girders   were  placed   10   ft.   apart, 
Methods  and  Costs  of  Deep  Well  Drilling..   515  center  to  center  throughout  the  structure    and 
';i''NERAL  SECTION-  were   carried   on   4-column   towers  'i'>    ft.    long 
'  .Appraisal   of   the   Seattle  Teh-phon,-   Com-  "'e^isured     longtitudinally     of     the    track.     .\11 
panies    by   the    Railroad    Commission    of  '''*^    columns    except    the    two    stipportmg    the 
Washington                                                          5'>0  cantilever    trusses    consisted    of    iiuir    b-iii.    Z- 
.-Some  Observations'onReeeii'i'steeV  Bridge  "'  ^'^^^:     The    columns    in    the    two    towers    sup- 
Construction   in   America                              594  porting    the    cantilever    trusses    consisted    of 
Efficiency    and    Cost    of    Modern    Pumping  channel   sections  laced   together.     The   bracing 

Engines     5>-  <'f  t'''^  towers  consisted  of   diagonal   rods   and 

Method    of   Unloading   Cars    to    Bins   in   a     "  horizontal   struts   composed   of   4   angles   laced 

Small    Space 527  '"    •'"    I-shaped    section.     The    structure    was 

built    bv    the    Phoeni.x    Bridge    Co..    and    was 

I.E  ITERS  TO  THE  EDITOR 527  designed   for   a   live   load   of'-VtOO   Ib.s.    per    ft. 

I'ICRSONALS    .528  with   a  concentrated   load  of  ;!0.00ii   lbs.     The 

ATALOGS    528  deck  of  the  viaduct  is  :i21    ft.   aliove  the  river 

In  late  years  the  operation  of  the   line  has 

Two   Notable     Articles    on     Reinforced  ''^<^"  seriously  limited  by  this  structure,  it  be- 

ing  necessary  to  use  lighter  locomotives  over 

Concrete.  this  portion   of  the    line    ih.m    elsewhere.     It 

In  our  issue  of  March  2'2.    IIMI,  we  printed  became  necessary  to  proviilc  a  structure  eapa- 

an  article  under  the  caption  "Simplified  Rein-  'ile  of  sustaining  the  standard   ln;iding  of  the 

forced  Concrete   Mathematics,"  liy   Melvin   D.  Harriman  Lines,  which  is  about  ci|uiv;ilcnt  to 

ICasley,  and  this  week  w-e  are  printing  another  Cooper's   specification   Iv.'i."i. 

article  by  the  same  author,  entitled  ".Applica-  It    was    unavoidable    that    the    work    should 

ti  'lis   of   the   Slide   Rule    Principles   to    Rein-  he    done    under    traffic,     .\ftcr    se\eral    plans 

forced  Concrete  Design."     The  present  article  had    been    considered    tlic    reinforcement    was 

follows  closely  the  former  one  in  subject  mat-  carried    out    in   the    following    manner:     New 

ter  and  method  of  treatment  and  presentation.  center   girders   were   iirnvide<l    for  all   girders 

These  articles  will  prove  of  special  interest  and  trusses.     These  girders  were  carried     bv 

to    engineers   actively    engaged    in     reinforced  means  of  cross  girders  riveted  to  the  tops  of 

concrete    design.      Anyone    familiar    with    the  tlic    columns.     The   new    center   girders    were 
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made  the  same  depth  as  the  outside  girders. 
In  the  ease  of  the  t:i.>ft.  lattice  span  the  center 
girder  was  made  the  same  depth  as  the  span, 
but  was  reduced  to  a  depth  of  4  ft.  at  the 
ends  for  attachment  to  the  towers.  The  new 
cantilever  and  suspended  trusses  corresponded 
in  outline  to  the  old  trusses,  luit  were  riveted 
instead  of  pin-connected. 

Of  particular  interest  is  the  method  of  re- 
inforcing the  towers.  The  Z-bar  columns 
were  reinforced  mainly  by  the  addition  of 
'■W2X'iV2  in.  angles.  Where  this  did  not  give  suf- 
ficient section,  7-in.  plates  were  added.  Bat- 
ten plates  were  used  to  connect  the  angles.  In 
six  of  the  bents,  the  ones  supporting  the  can- 
tilevers and  anchor  arms,  it  was  found  that 
reinforcement  of  the  existing  columns  would 
require  an  excessive  ainount  of  metal,  and 
it  was  therefore  decided  to  provide  new  cen- 
ter columns  to  carry  the  additional  load  on 
these  bents.  The  new  center  columns  were 
made  of  plates  and  angles  or  of  channel  sec- 
tions, and  rested  on  new  concrete  piers  simi- 
lar to   the  old   piers. 

At  the  time  the  work  of  reinforcement  was 
done  the  structure  was  shortened  ll().5  ft.  by 
the  removal  of  10  spans  at  the  west  end. 

In  our  issue  of  February  22,  1911,  we  pre- 
sented a  detailed  account  of  the  method  of 
reinforcin.g  the  steel  trestle  approaches  of  the 
Wabash  R.  R.  bridge  over  the  Missouri  river 
at  St.  Charles,  Mo.  This  work  was  of  an  un- 
usual nature,  and  practically  established  a  new 
precedent  in  bridge  reinforcement.  In  the 
two  approaches  to  this  liridge  there  are  75 
towers,  each  consisting  of  four  Phoenix  col- 
umns, the  track  being  supported  on  wooden 
stringers.  It  was  necessary  to  reinforce  or  to 
rebuild  the  trestle  supports  and  to  replace  the 
wooden  stringers  with  steel  stringers.  It  was 
found  after  exhaustive  investigation  that  the 
columns  could  be  reinforced  by  an  envelope 
of  reinforced  concrete  at  a  cost  of  about  one- 
third  that  of  a  new  trestle.  Elaborate  tests 
demonstrated  that  columns  thus  reinforced 
were  of  ample  strength  for  carrying  any  loco- 
motives  now   in   use. 

Each  column  was  poured  as  a  monolith,  a 
mixture  of  1  ■.'A  being  used,  with  No.  (3  spiral 
hooping  reinforcement.  .Although  very  ef- 
fective, the  spiral  reinforcement  proved  to  be 
a  difficult  and  expensive  thing  to  place.  The 
forms  were  made  of  ":sx.5%  in.  fencing,  with 
cleats  every  2  ft.  The  concrete  was  mixed 
in  a  mixer  mounted  on  a  car,  and  was  poured 
direct  into  the  furms. 

The  reinforcement  of  this  trestle  cost  $7.W 
per  lin.  ft.,  while  the  steel  stringers  cost,  in 
place,  $10..')0  per  lin,  ft.,  making  a  total  of 
$17,811  per  lin.  ft.  The  approximate  cost  of 
the  Pecos  river  viaduct  was  $l:!it,ii(in,  or  $85.45 
per  lin.  ft.  Considering  the  wide  difference 
in  conditions,  especially  in  tin-  matter  of 
height,  and  with  the  scant  data  at  hand,  ac- 
curate comparison  of  costs  is  impossible.  It 
seems  probable,  however,  that  reinforcement 
of  the  larger  structure  by  means  of  rein- 
forced concrete  was  worth  considering,  and 
might  have  proved  more  economical  than  the 
method  adopted. 


The  Commercial  Engineers'  Club  is  the 
name  of  a  new  society  recently  organized  in 
Chicago.  This  society  is  organized  for  the 
mutual  benefit  of  commercial  engineers,  man- 
ufacturers and  representatives  of  manufactur- 
ing firms.  It  is  proposed  to  make  a  national 
organization  with  the  jiriiicipal  headquarters 
at  Chicago.  The  officers  are  Mr.  C.  W. 
Aveling,  President  :  Mr.  .'\.  J.  Reed.  Vice- 
President,  and  Mr.  N.  A.  Engleiuan,  Secretary 
and  Treasurer,  all  of  Cliica.go,  The  club 
meets  Friday  noons  ;it  the  Kaiscrhof  Hotel, 
Chicago. 


In  the  excavation  of  the  new  capital  Pow- 
er House  at  Albany.  N.  V..  the  R.  T.  Ford 
Company,  contractors,  arc  using  three  Pack- 
ard auto-trucks  equipped  with  rear-^cnd  dump- 
ing bodies.  These  .ire  lo;idcd  by  means  of  a 
Thew  shovel  which  siqiplics  the  trucks  and 
also  several  dump  w.agons  which  arc  hauled 
by  teams.  The  contractor  estinuifes  that  one 
of  the  trucks  is  doing  the  work  of  eight  teams. 

Republication  Reserved. 
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CONCRETE    AND     REINFORCED    CONCRETE    SECTION 


Applications  of  the  Slide-Rule  Princi- 
ple to  Reinforced  Concrete 
Design/'-y 

BV    MKLVIN    n.   CASl.ER.I 

As  demonstrated  in  tlie  standard  works  on 
reinforced  concrete  design,  the  lour  funda- 
mental formulast  for  designing  reinforced 
concrete  beams  niav  be  stated  as  follows: 

(l~x)/x=RC/S    (a) 

(1— .r)    (2  +  x)/<i  =  M/Cblr   (b) 

(1— :i-)=  (2  +  x)/Gx^RM/Sblr  (c) 

(l-.r)=/2.r  =  7?/.     (d) 

NOMENCLATIRE. 

These  four  fiindamontal  equations  result 
from  a  rigid  mathematical  analysis  of  Fig,  1, 
employing  the  nomenclature  indicated  there 
and  the  following : 

C  =  maximum  unit  stress  in  concrete  at 
section  AB  in  lbs.  per  sq.  in. 

S  =  unit  stress  in  steel  at  section  .-IB  in  lbs. 
per  sq.  in. 

A/  =  transverse  bending  moment  at  .IB  in 
in  inch  lbs. 

£c  =  coefficient   of   elasticity   of   concrete. 

£jf  =  coetficient  of  elasticitv  of  steel. 

R  =  Es/Ec. 

b  :=  width  of  beam  in  inches. 

/i  =  depth  of  l>eani  to  steel  in  inches  as  in- 
dicated in  Fig.  1. 

rf  =  total  depth  of  beam  in  inclies  as  indi- 
cated in  Fig.  1. 

/>  =  percentage  of  steel  reinforcement,  = 
area  of  steel  in  section  .AB  in  square  inches 
-^  bh. 

^■i  =  cross-sectional   area   of   steel. =   pbli. 

X  is  a  decimal  coefficient  as  indicated  in 
Fig.  1. 

The  unit  concrete  stress  is  assumed  to  de- 
crease uniformly  from  the  ma.ximum  value, 
C,  at  the  compression  side  of  member  to  0  at 
the  neutral  axis. 

Concrete  tensile  resistance  below  neutral 
axis  not  considered. 

Plane  cross  sections  before  deflection  re- 
main planes  after  deflection. 

The  four  functions  of  .r  involved  in  equa- 
tions (a),  (b),  (c)  and  (d)  may  be  expressed 
in  terms  of  the  following  three  functions : 
(1  — .r)/.v,  n— -r)  (2  +  x)/6  and  n—x)/2. 
For  simplicity,  let  us  represent  these  three 
functions  of  x  as  follows : 

(l  —  x)/x  =  D. 

a—x)   (2-f  .r)/6  =  )". 

(1— x)/2=Z. 

Then  from  (a)  we  have  D  =  RC/S (1) 

From   Cb)   we  have   Y^.M/Cbh- (2) 

From   (c)    we  have  DV  =  RM/Sblr. . . .  (3) 

From   (d)   we  have  DZ  =  Rf (4) 

From  these  four  equations  we  derive  the 
following : 

(5)   C  =  DS/R  =  M/yblr 

(li)   S  =  RC/D  =^  RM/DYblr  ■     ■ 

(7)  bh-  =  M/YC  =  RM/DYS 

(8)  M  =  YCbh'  =  DY  Sblr/R 
(.0)  p  =  DZ/R 

(10)  A=pbh. 

The  above  equations  are  seen  to  involve  op- 
erations of  multiplication  and  division  only, 
thereby  enabling  all  the  work  to  be  rapidly 
performed  on  the  slide  rule, 

PERTAINING  TO   FIOURE   2. 

Figure  2  represents  the  application  of  an 
idea,  recently  conceived  by  the  writer,  of  a 
reinforced  concrete  slide  rule  which  facili- 
tates the  mathematical  operations  to  such  a 
degree  that  the  design. of  reinforced  concrete 
beams  becomes  as  simple  a  matter  as  that  of 
timber  beams.     This  rule  is  perfectly  general 

tin  our  issue  of  March  22,  1911,  Mr,  Casler 
contributed  an  article  entitled  "Simplified  Re- 
inforced Concrete  Mathematics,"  in  wliicli  tlie 
equations  (a),  fb).  (c)  and  fd)  of  the  present 
ai'ticle   \\'ere   deri\'ed. — Editors, 

tAssistant  Engineer.  Designer,  Board  of 
Water  Supplv,  107  N,  High  St,,  Mount  Vernon, 
N.  Y, 

•Co;)yright,   1911,   by  Melvin   D,   Cosier, 


in  its  application  and  by  its  aid  reinforced 
concrete  members  may  be  designed  for  any 
desired  stresses  in  the  concrete  and  steel  and 
for  any  coefficients  of  elasticity,  without  per- 
forming any  mathematical  "operations  other 
than  those  which  may  be  rapidly  read  from 
the  rule.  It  aft'ords  not  only  a  rapid,  simple 
means  of  design  but  with  it  any  existing  rein- 
forced concrete  member  subjected  to  a  known 
loading  may  be  quickly  investigated  with  ref- 
erence to  the  stresses  developed,  and  the 
amount  of  reinforcement  required  in  a  con- 
crete beam  of  known  dimensions  can  be  told 
in  a  moment.  The  device  can  be  applied  not 
only  to  beams  but  also  to  any  member  sub- 
jected to  bending  moment  or  to  direct  stress 
in  conjunction  with  bending  moment.  The 
writer  has  constructed  a  model  for  his  own 
use  and  finds  that  it  reduces  reinforced  con- 
crete design  to  an  extremely  simple  proposi- 
tion. 

There  arc  no  arbitrary  assumptions  made  in 
the  construction  of  the  rule,  which  consists  of 
the  familiar  logarithmic  slide  rule  with  the 
addition  of  two  simple  auxiliary  scales,  the 
graduations  of  which  are  located  by  means  of 
the  exact  mathematical  formulas  stated  above, 
and  so  placed  that  they  may  be  readily  worked 
in  conjunction  with  the  usual  slide  rule  scales. 
It  is  thus  seen  that  the  reinforced  concrete 
slide  rule,  as  I  call  it,  is  not  an  instrument  for 
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Fig.    1. — Dimension    Diagram. 


the  sole  purpose  of  reinforced  concrete  com- 
putations, but  is  an  ordinary  slide  rule  which 
may  be  used  for  miscellaneous  slide  rule  work 
as  well,  the  reinforced  concrete  device  consist- 
ing merely  of  the  two  added  scales,  1'  and  Z, 
or  )"  and  Z',  as  lettered  in  Fig.  2.  The  usual 
slide  rule  scales  are  lettered  .4,  B,  C,  D.  F. 
and  C.  Scale  F  is  scale  B  reversed  and  scale 
G  is  scale  C  reversed.  Thus  every  gradua- 
tion of  scales  F  and  G  is  opposite  its  recipro- 
cal on  scales  B  and  C  respectively.  The  scales 
)''  and  Z'  are  Y  and  Z  reversed  and  are 
shown  in  the  cut  merely  to  suggest  a  different 
possible  arrangement  of  the  latter  as  explained 
in  the  following  pages.  The  ease  and  rapi(lit\ 
with  which  reinforced  concrete  computations 
may  be  performed  with  this  rule  are  apparent 
from  the  specimen  problems  solved  lielow. 
Fig.  2  (a)  represents  the  face  of  the  rule  and 
Fig.  2  (b)  the  reverse  side,  the  rule  there 
illustrated  being  of  the  duplex  type.  The 
quantities  D,  )'  and  Z  as  used  in  ecjuations 
(  1)  to  (10)  are  found  on  the  scales  /_).  )'  .-uid 
Z  respectively,  as  lettei-ed  in   Fig,  2.     By   K-t- 

l--.r 

ting   the   scale   /)   represent  the   fimrtion 

.r 
as  explained  above,  the  correct  graduation  of 
the  scales  )'  and  Z  is  easily  accomplished  by 
means  of  a  tabulation  as  suggested  by  Talilc  1, 
following,  which  also  gives  the  values  of  the 
other  functions  that  are  applied  to  the  various 
scales  hereinafter  described.  The  scales  )' 
and  Z  are  so  constructed  that  the  correspond- 
ing values  of  D,  Y  and  Z  are  opposite  each 
other  thereon.  In  all  cases  the  slide  is  of 
course  to  be  so  inserted  that  the  lettered  ends 
of  the  scales  are  all  at  the  same  end  of  the 
rule,  and  scales  B  and  C  are  to  be  in  contact 
with  scales  .4  and  D  respectively.  The  grad- 
uation of  the  scales  shown  in  Figures  2  I.)  (I 


inclusive  may  be  only  approximately  correct, 
the  purpose  of  the  cuts  being  merely  to  illus- 
trate the  idea  rather  than  to  serve  as  accurate 
instruments.  The  graduation  spaces  of  the 
various  scales  can  of  course  be  further  subdi- 
vided so  as  to  give  more  accurate  readings. 

In  the  following  di.scussion,  whenever  the 
"rider  index"  is  referred  to  it  is  represented 
in  the  illustrations  by  the  line  (i)  ;  the  word 
"index"  refers  to  the  graduation,  1,  of  scales 
.1,  B,  C,  D,  F,  G  and  G";  rule  closed  means  all 
scale  indices  in  line.  It  is  thus  seen  that  the 
rider  index  (i),  in  any  position,  covers  corre- 
sponding values  of  /;,  )■  and  Z  on  scales  D,  Y 
and  Z  respectively. 

If  we  wish  to  design  a  beam  completely  for 
a  given  amount,  w^e  of  course  first  adopt  the 
values  of  C,  S  and  R  upon  which  the  design 
is  to  be  based.  Compute  D  by  means  of  equa- 
tion (1).  Then  the  corresponding  values  of 
Y  and  Z  are  found  on  scales  Y  and  Z  of 
Fig.  2  opposite  this  value  of  D  as  given  bv 
scale  D.  From  (7)  compute  blv.  From  (9) 
compute  p  by  the  usual  slide  rule  methods. 
Area  of  steel  =  pbh.     The  beam  is  designed. 

Let  us  solve  the  following  examples  of  re- 
inforced concrete  beams  subjected  to  trans- 
verse bending  moment  only : 

E.xample   1  :— M  =  60.000  in,  lbs, 

J"  =  16,000  lbs.  per  sq,  in. 

C  =  500  lbs.  per  sq,  in 

;?  =  12. 

Required :  b,  h  and  pbh. 

Example  2  -.—M  =  100,000  in.  lbs. 

/'  =  8  ins. 

/;  =  12  ins, 

R  =  12, 

.9  is  not  to  exceed  16,000  lbs,  per  sq.  in. 

C  is  not  to  e-xceed  6.50  lbs.  per  sq.  in. 

Required :  the  amount  of  steel  reinforce- 
ment necessary  =  pbh. 

Example  3  :'— M  =  80,000  in,  lbs. 

&  =  10  ins. 

h  =  12  ins, 

.\rea  of  steel  reinforcement  ^=  1  sq.  in 

R  =15. 

Required:  the  stresses  developed  in  the  con- 
crete and  steel. 

Example  4 : — Same  assumptions  as  for  Ex- 
ample 3  except  as  to  the  value  of  .M. 

Required:  the  transverse  bending  moment 
which  will  stress  the  concrete  to  500  lbs.  per 
sq,  in, ;  also  the  transverse  bending  moment 
which  will  stress  the  steel  to  16,000  lbs.  per 
sq.  in. 

Solutions : 

12  X  500 

Example    1      From    (1),   D   =   = 

16,000 
,375. 

Hence  }'  =  ,124  and  Z  =  .1365  (see  Fig.  2). 
From  (0)  />  =  ,00425.  From  (7)  bh'  =  968. 
Knowing  blf  =  968,  we  find  possible  values 
of  b  and  /;  to  satisfy  this  condition  as  fol- 
lows :  Place  the  middle  inde.x  of  scale  B  op- 
posite 968  on  either  portion  of  scale  A.  With 
the  slide  so  placed,  the  corresponding"  values 
of  /;  and  6  will  be  found  opposite  each  other 
on  scales  G  and  .4  respectively  as  shown  by 
tlie  rider  index.  This  follows  from  the  prin- 
ciple of  reciprocal  scales  as  explained  in  any 
slide  rule  instruction  book.  We  will  get  the 
greatest  number  of  combinations  of  corre- 
sponding values  of  h  and  b  without  reshifting 
the  slide  if  we  place  the  middle  index  of  scale 
/>'  opposite  that  value  of  968  on  scale  .4  which 
is  nearest  the  middle  index  of  same.  Doing 
this  we  find  that  if  //  =  8,  6  =  15.1±;  if  /:  = 
10,  b  =  9.68:  if  h  =  12,  &  =  6.7 ± ;  if  &  =  6, 
h  =  12.7±  :  if  &  =  8,  /i  =  11;  if  b  =  9,  /t  = 
10,4±:,  etc,,  etc. 

Let  us  adopt  6  =  9  ins.  and  h  =  10%  ins. 
Then  area  of  steel  =  pbh  =  .00425  X  9  ins.  X 
10.5  ins.  =  0.4  sq.  in.  cross  section. 

100,000  X   12 

E.x-ample  2— From   (3)   DY  = 

16,000X8X144 
=  .065,     Knowing  DY .  it  is  an  easy  matter  to 
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obtain  D.  Y  and  Z  from  the  rnle  as  follows: 
Place  the  right  index  of  scale  C  opposite  .065 
on  scale  D.  Turn  rule  over  and  find  a  posi- 
tion for  the  rider  index  such  that  it  will  cover 
the  same  values  on  scales  G  and  3'.  This  oc- 
curs when  Y  =  .142,  as  is  seen  from  Fig.  2,  in 
which  the  slide  and  rider  index  are  shown  as 
set   for   this   example.     Tlie  correct  values  of 


lbs.  per  sq.  in. 
From    (5)    C 
Tlii 


80,000 


=  330  lbs. 


per  sq. 


.169  X  10  X  144 
is   checked  by  the  first   ex- 
.64X7700 

pression  of  (."1).  from  which  C  =  = 

15 


(I— .r)  (2+.V) 


1— -r 


and  Z'   = 


scales  D,   Y' 


6  2 

and  Z'  representing  the  quantities  D,  Y'  and 
Z'  respectively,  as  before,  with  the  corre- 
sponding values  opposite  each  other.  It  is  no- 
ticed that,  by  virtue  of  the  reciprocal  princi- 
ple   of    the    slide    rule,    if    we    construct    the 
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Fig    2. — Rectilinear    Form    of    Slide-Rule. 


C5 


spring  -'-■ 

End  View 


D  and  y.  will  then  be  found  opposite  this 
value  of  )'.  Hence  ]'  =  .142,  Z  =  .157,  D  = 
.46. 

The    principle    governing    this    operation    is 
that   of    reciprocal   scales   applied   as    follows : 


Suppose,  as  above.  /?}'  =  .DO- 


Then 


.065 
)■ 


D.  To  divide  .065  by  )'  by  means  of  the  re- 
ciprocal scale  G,  we  place  the  right  index  of 
scale  C  opposite  .065  on  scale  D  and  place  the 
rider  index  over  the  value  of  )'  as  given  by 
scale  G.  The  rider  index  will  then  cover  the 
quotient,  D  on  scale  D.  But  we  know  from 
the  construction  of  the  scales  that  the  corre- 
sponding values  of  D  and  ]'  are  opposite  each 
other  on  the  scales  D  and  Y  respectively. 
Hence,  to  satisfy  both  these  conditions,  with 
the  slide  set  as  stated,  the  value  of  Y  must  be 
given  by  both  the  scales  G  and  Y,  and  must 
therefore  be  that  value  at  which  scales  G  and 
)'  register  the  same — viz:  .142.  From  (5)  let 
tis  see  what  stress  the  above  results  put  into 


the  concrete  :  C  '■ 


.46X16,000 


12 


=  613  lbs.  per  sq. 


From   i!l)   p   =  DZ.'R 
.00602. 

From      (10)      . 
sq.  in. 


40    X    .1.57/12  = 
OO602  X  .'<  X  112  =  0.578 

1 
--=   .00833.     From 


Ilxample  3  :     p   = 

10  X  12 

(4)   DZ^  .00833  X  15  =-  .125. 

From  this  value  of  DZ  wc  get  the  corre- 
sponding values  of  D,  Y  and  Z  by  the  same 
method  as  used  above  for  obtaining  these 
functions  from  DY — place  o])posite  .125  on 
scale  D  that  index  of  scale  C  which  will  bring 
the  same  values  on  scales  G  and  Z  opposite 
.each  other.  In  this  case,  by  placing  the  left 
index  of  scale  C  opposite  .125  on  scale  D  we 
fine  .195  on  scale  G  opposite  .195  on  scale  Z. 


Hence,  from  Fi2 
=  .64. 

From   (6)   5  = 


2,  Z  =  .195,  r  = 
80,000  X  15 
.64  X  .169  X  10  X  144 


.169,  D 


330. 

Example  4:     As  before,  DZ  =   .125,    from 
which  Z  =  .195,  5'  =  .169,  D  =  .64. 

From  (8),  if  C  =  500.  .1/  =  .169  X  500  X 
10  X  144  =  121,700  in.  lbs. 

From   (8),  \i  S  =   16,000,  M  =  .64   X   .169 
16,000  X  10  X  144 

X =  166.011(1  in.  lbs. 

15 

If  M  =  121,700,  S  = 

per  sq.  in. — from   (6). 

.64  X  16,000 

If  .1/  =  166,000,  C  = =  (!80  lbs. 

15 
per  sq.  in. — from  (5). 

As  previously  staed,  the  scales   1'  and  Z  in 
Fig.  (2)  are  gradiiated  on  the  supposition  that 


15  X  500 

=  11,720  lbs. 

.64 


1  — .r 


D 


Y 


(l-.r)  (2-t-.r) 


and    Z 


scales  Y  and  Z  for  1)  =  ,  the  only  change 

X 

necessary  to  construct   these   scales   for  D   = 

X 

,   providing    the    functions    represented   by 

1— -t- 

}'  and  Z  remam  unchanged,  is  to  turn  scales 
Y  and  Z  end  for  end.  These  new  assump- 
tions necessitate  slight  changes  in  some  of  the 
formulas  (1)  to  (10)  and  in  the  method  of 
operating  the  ride,  as  will  be  apparent  from 
the  foregoing  demonstration.  These  changes 
involve  no  new  principles,  however,  and  are 
introduced  merely  to  illustrate  the  fact  that 
the  main  features  of  the  device  may  be  ap- 
plied in  different  ways  without  adding  any- 
thing to  the  principles  governing  the  arrange- 
ment already  demonstrated. 

PERT.M.XING  TO  FIGS.  3  -AND  4. 

Still  different  arrangements  of  the  added  5' 
and  Z  scales  are  suggested  in  Figures  3  and  4 
under  the  same  and  different  assumptions  as 
to  the   functions  represented  by  the  scales  D, 
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Fig.    3. — Alternate    Form    of    Slide-Rule. 


The  scales   !"  and  Z'  are  graduated  on 


7,700       the     supposition     that     D 


Y' 


\—x 


Y,  Z,  Y'  and  Z'.  Figure  3  represents  another 
rule  having  the  back  of  the  slide  flush  with 
the  back  of  the  rule,  while  Fig.  4  represents 
the  more  common  form  of  Mannheim  rule. 
In  both  cases  (a)  represents  the  face  of  the 
rule.     In  Fig.  3  scales  !'  and  Z  are  constructed 
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1— .1- 

from   the   assuiiiinion    tiuii    /  '    =     ,    1'   = 

.r 

,  Z  = ,  while  scale  G'  is 

(1— -r)  (2+.r)  1— .r 

merely  a  repetition  of  scale  C    Scales  )'  ami 
Z'   in    Fig.   3   are   constructed    from    the   as- 

X                           (> 
sumption  that  D  = .  1'  =  ,  Z 


\—x         (1— .r)  C'+.r) 


1- 


The  slides  of  Figures  2  and  3  arc  inter- 
changeable. 

In  Figures  -1  (a)  and  4  (b)  scales  5'  and  Z 
and  }■'  and  Z'  are  constructed  under  the  same 
assumptions  as  the  similarly  lettered  scales  in 
Fig.  2.  The  repetition  of  the  scales  Y ,  Z,  V 
and  Z'  in  Figs.  4  (,a)  and  4  (,b)  arc  merely 
suggestions  as  to  different  possible  arrange- 
ments of  same.  Referring  to  the  scales  5' 
and  Z  on  the  back  of  the  slide  in  Fig.  4  (b)  it 
is  seen  that  when  cither  index  of  the  slide  is 
opposite  the  value  of  D  as  given  by  Scale  D, 
the  corresponding  values  of  Y  and  Z  are 
found  on  scales  Y  and  Z  respectively,  oppo- 
site the  otiicr  index  of  scale  D.  In  all  other 
cases  the  corresponding  values  of  D,  Y  and 
Z,  or  D,  Y'  and  Z'  are  found  opposite  each 


C  opposite  either  index  of  scale  iD.  With  the 
slide  in  this  position  place  rider  index  over  in- 
dex of  sliilc.  Then  draw  the  slide  under  tlu- 
rider  until  the  rider  index  covers  iilcntical 
values  on  scales  (»'  and  Z' — viz :  13. li  as  be- 
fore. This  optional  use  of  scales  1"  and  Z'  or 
)■  and  Z  can  be  similarly  demonstrated  as  ap- 
plying to  Figures  2,  4  (a)  and  4  (b)  and  to 
Figures  2  and  3  with  slides  of  same  inter 
changed. 

rKRT.MNlNG   TO    IIG.    1. 

Referring  to  Figs.  4  (a)  and  4  (h)  and  us- 
ing scales  y  and  Z,  the  equations  to  be  used 
are  the  same  as  equations  (1)  to  (10).  Sup- 
pose D)'  =  .06.5.  To  obtain  the  values  of  D, 
Y  and  Z  place  the  rider  index  on  MV>  of  scale 
D.  Then  draw  tlic  slide  under  the  rider  until 
the  index  of  the  letter  registers  the  same  value 
on  scale  C  as  the  right  or  left  index  of  the 
slide  registers  on  scale  )'.  Whence  )'  =  .142. 
Z  =  .157.  D  =  AG.  The  slide  and  rider  in 
Fig.  4  arc  set  for  this  example.  The  above 
refers  to  all  the  scales  5"  and  Z  of  Figs.  4  (a) 
and  4  (b)  except  those  on  the  back  of  the 
slide.  The  method  of  operating  scales  )''  and 
Z'  is  apparent  from  the  assumptions  made  in 
the  graduation  of  same.  With  reference  to 
the  scales  )'  and  Z  on  the  back  of  the  slide  as 
shown  in  Fig.  4  (b),  it  is  only  necessary  to 
point  out  that  for  any  position  of  the  slide  the 
end  of  the  back  of  the  rule  registers  the  same 


Table  1.  this  range  of  P  gives  a  range  of  .r 
of  from  0..')  to  (i.!U.  which  is  sufficient  for  all 
but  the  very  unusual  iirolilcms.  If  a  greater 
range  of  values  for  J)  is  desired,  however,  the 
standard  slide  rule  scale  can  be  extended  at 
either  end  or  both  ends  to  take  care  of  such 
increase  in  range  of  D.  .-Xs  is  seen  from  the 
following  explanation  of  Fig.  5.  this  exten- 
sion becomes  unnecessary  in  the  case  of  a 
cylindrical  arrangement  of  the  scales. 

it  is  noticed  from  the  scales  )'  and  Z  of 
Fi.gs.  4  (a)  and  4  (b)  that  the  corresponding 
values  of  these  two  functions  do  not  differ 
verv  greatlv  from  each  other.  For  instance^ 
when  ]'■  =  .0483,  Z  =-  .05;  when  }'  =  .2083,, 
Z  =  .25.  If  the  error  involved  in  assuming 
that  y  ^=  Z,  for  all  values  of  the  same  is  con- 
sidered allowable,  we  can  substitute  one  scale 
ill  place  of  the  scales  )'  and  Z,  using  for  the 
graduations  of  this  scale  the  graduations  of 
the  present  scale  Y  or  those  of  the  present 
scale  Z  or  an  average  of  the  corresponding 
values  of  Y  and  Z.  Or,  taking  notice  that 
when  Y  =  .0483,  Z  =  1.035  Y,  and  when  Y  = 
.2083,  Z  ^  i.i  ]',  we  can  plot  the  present  scale 
)'  only,  and  assume  that  Z  =  an  average  value 
of,  say  1.1  )".•  or  plot  the  present  scale  Z  only, 
and  assume  that  )'  equals  an  average  value  of,, 
say  0.9  Z. 

These  appro.ximations  would  call  for  only 
one  scale  on  the  rule  in  addition  to  the  usual! 
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Fig.  4. — Alternate   Form  of  Slide-Rule. 


other.  The  changes  to  be  made  in  the  state- 
ment of  formulas  (1)  to  (10)  and  in  the 
manipulation  of  the  rules  will  be  readily  ap- 
parent from  the  above  assumptions.  For  in- 
stance, referring  to  Fig.  3  and  using  scales  }' 
and  Z,  our  new  assumptions  produce  the  fol- 
lowing fundamental  formulas : 

RC 


(la)   D- 

- 

s 

Cblf 

(2a)    5- 

—- 

M 

D 

M 

(3a)  - 

=  R 

]■ 

Sblr 

D 

(4a)  - 

=  Rf. 

Z 

D 
Suppose  in  Fig.  3,  — ^  .125.    To  solve  for 

Z 
D.  Y  and  Z,  place  left  inde.x  of  slide  opposite 
.125  on  scale  D.  Then  run  the  rider  over  the 
scales  C  and  Z  until  the  inde.x  of  same  cov- 
ers identical  values  on  each — viz :  13.0.  Then 
Z  =  13.6.  1"  =  14.1,  D  =  .17.  The  slide  and 
rider  of  Fig.  3  are  set  for  the  above  operation. 
It  might  be  pointed  out  here  that  w'e  can  use 
the  scales  )''  and  Z'  under  the  same  assump- 
tions as  cited  above  for  scales  J'  and  Z.    Sup- 

D 
pose,  as  before.  —  =  .125.     Place  .125  of  scale 


values  on  these  scales  as  is  found  on  the  other 
scales  Y  and  Z  opposite  the  index  of  the 
slide. 

It  is  apparent  that  various  different  methods 
can  be  employed  in  constructing  the  scales. 
Dift'erent  fimctions  may  be  plotted  than  the 
ones  I  have  represented  and  different  devices 
may  be  employed  than  the  ones  I  have  used  in 
applying  the  ideas  involved,  but  no  new  prin- 
ciples would  be  thereby  introduced.  For  in- 
.stance,  it  would  be  possible  to  plot  and  apply 
separate  scales  for  each  of  the  functions  D, 
Y,  DY  and  DZ  as  used  in  equations  (1)  to 
(10),  thereby  avoiding  the  necessity  of  solving 
for  D.  Y  and  Z  when  DY  or  DZ  is  known; 
but  this  construction  would  necessitate  the 
addition  of  three  extra  scales  to  the  ordinary 
slide  rule  instead  of  two,  and  in  view  of  the 
ease  with  which  D,  Y  and  Z  may  be  obtained 
from  values  of  DY  or  DZ,  this  additional 
scale  may  seem  unwarranted.  .A.Iso  we  could 
leave  scale  Y  unchanged  and,  instead  of  plot- 
ting the  values  of  Z  on  scale  Z  and  multiply- 
ing these  values  by  D,  plot  the  values  of  DZ 
at  once  in  place  of  the  scale  Z,  since  Z  is 
never  used  alone ;  but  this  results  in  a  rather 
cumbersome  scale  with  a  much  wider  range  <,f 
values,  as  is  seen  from  Fig.  6. 

By    letting   the    regular    slide    rule    scale   D 

represent   the    function    D,   the    range   of    the 

values  of  D  represented  runs  from  0.1  to  \M 

or  from  1.0  to  10.0  according  as  to  whether  D 

1— .r  .r 

=   or respectively,     .\s   seen    from 

X  1— .r 


slide-rule  scales,  as  is  seen  from  Fig.  4  (c),. 
which  shows  the  scales  1'  and  Z  or  Y'  and  Z' 
of  Figs.  4  (a)  and  4  (b)  as  being  replaced  by 
a  single  scale,  called  Z,  located  on  the  side  or 
edge  of  the  slide  rule.  Each  graduation  of 
scale  Z  of  Fi?;.  4  (c)  represents  the  average 
of  the  values  registered  at  that  point  by  the- 
.scales  Y  and  Z  of  Figs.  4  (a)  and  4  (b). 
Scale  D,  as  before,  represents  values  of  the 
function   (1 — .v)/.r. 

Our  equivalents  and  fornnilas  now  become 
as  follows : 

D  =  (l—x)/x. 

Z  =  (1— .r)    (2  +  .r)/6  =  (1— .J-)/2. 

d')  D  =  RC/S. 

(2')  Z  =  M/Cbh=. 

(.3')  DZ  =  RM/Sblr  =  ie/>. 

(4')  C  =  DS/R  =  M/Zblr. 

(5')  5"  =  RC/D  =  RM/DZblr. 

(6')  bit-  =  M/ZC  =  RM/D  ZS. 

(7')  M  ==  ZCbh-  =  DZ  Sblr/R. 

(8')  />  =  DZ/R  =  M/Sbh-  [from  (3')]. 

(•)')  A  =  pbh  =  M/Sh  [from  {&')]. 

Let  us  solve  examples  1.  2,  3  and  4  by  means- 
nf  Fig.  4  (c)  to  ascertain  the  degree  of  ap- 
proximation introduced  by  this  method  of 
graduating  scale  Z. 

Example  I  : 

From  (  1')  D  =  .375  as  before. 

From  Fig.  4  (c)  Z  =  .131  (opposite  D  = 
.375). 

From  (6')  bir  =  M/ZC  =  60,000/.131  X 
500  =  916  instead  of  ^^^S.  as  before. 
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h  -----  Iii.l  ins.  instead  of  10.4, 


=  M/Sh  =  00,000/16,000   X 
instead  of  0.4,  as  before. 


If  b  =-=  9  ins 
as  before. 

From    (9')   A   = 
10.1  =  0.37  sq.  in. 

Example  2 : 

From  (9')  A  =  M/Sh  =  100,000/16,000  X 
12  ^=  .521  sq.  in.  instead  of  ..")T8,  as  before. 

Example  3 : 

As  before,  p  =  .00833. 

From  (3')  DZ  =  Rf  =  15  X  .00833  = 
.125. 

From  this  value  of  HZ  we  get  the  corre- 
sponding values  of  D  and  Z  in  the  s-:'.me  man- 
ner as  before.  Place  tlie  rider  index  on  .125 
of  scale  D;  then  draw  the  slide  under  the 
rider  until  the  index  of  the  latter  registers  the 
same  value  on  scale  C  as  the  index  of  the 
slide  registers  on  scale  Z.  Opposite  this  value 
of  Z  on  scale  Z  will  be  found  the  correct 
value  of  D  on  scale  /'.  Whence  D  =  .67  and 
Z  =  .187.  as  indicated  by  the  dotted  lines  in 
Figs.  4  (c)  and  4   (a). 


several  advanlanes  o\er  the  rectilinear  slide 
rule.  The  scales  indicated  in  Fig.  5  are  identi- 
cal with  the  similarly  lettered  scales  of  Fig.  2, 
but  are  wrapped  .around  a  cylindrical  drum  so 
that  the  ri.ght  and  left  indices  of  same  coin- 
cide. The  two  arms,  a,  a,  carrying  the  index 
(0,  are  secured  to  a  cylindrical  ring  (b) 
which  turns  inside  the  hollow  cylinder  (c) 
with  sufficient  friction  to  hold  the  arms  (a)  in 
any  position  desired.  The  scales  }'.  A,  D  and 
Z  are  rigidly  secured  to  the  cylinder  (c), 
while  scales  B,  F,  G  and  C  are  mounted  on 
the  endless  band  (</),  which  slips  around  the 
cylinder  (c)  with  sufficient  friction  to  hold  it 
in  any  desired  positif)n  on  same.  It  is  thus 
seen  that  the  band  (d)  and  the  inde.x  (1)  can 
be  moved  independently  of  each  other  and  of 
the  cylinder  (r). 

.\DV.\NT.\GES    OF    CVLINURICM,    Rll.i;. 

One  of  the  advantages  of  this  arrangement, 
coming  directly  from  the  cylindrical  construc- 


struction  ap|)ly  to  the  snndarly  lettered  scales 
in  Figures  2  and  5 ;  and  the  cylinders  and 
rider  index  of  the  latter  are  operated  in  exact- 
l.v  the  same  way  as  the  slide  rule  illustrated  in 
the  former,  using  the  formulas  (1)  to  (10). 
In  Fig.  5  those  graduations  near  the  edges  of 
the  cylinder  have  not  been  shown  because  of 
the  excessive  distortion  of  same.  For  in- 
stance, suppose  again  that  DY  =  .065.  Place 
the  inde.x  of  scale  C  opposite  .065  on  scale  D. 
With  the  band  (d)  so  set,  find  a  position  for 
the  index  (0  such  /hat  it  will  cover  the  same 
values  on  scales  G  and  J'.  This  occurs  as  be- 
fore when  Y  =  .142,  as  is  seen  from  Fig.  5, 
where  the  scales  and  indices  are  set  for  this 
e-xample. 

Hence  D  =  .46  and  Z  =  -  .157,  as  per  Fig.  5. 

The  arrangement  of  the  logarithmic  scales 
A,  B,  C.  D,  and  the  reciprocal  scales  F  and  G, 
as  illustrated  in  Fig.  5,  allows  us  to  perform 
extended  operations  of  multiplication  and  di- 
vision with  a  minmiuni  of  labor.     Suppose  we 
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Fig.   5. — Cylindrical    Form   of   Slide-Rule. 
Fig.  6. — Alternate    Form   of   Rectilinear  Slide-Rule. 


From  (4')  C  =  M/Zblr 
10  X  144  =  297  lbs.  per  5(|. 
as  before. 


80,000/.187    X 
instead  of  330, 


-=    .1-. 


From   (5')   6'  =   KC/P 
6,650  lbs,  per  sq.  in.  instead 

Example  4 : 

.A.S  before,  PZ  ^= 
.187. 

From  ("').  if  C" - 
144  =  134.Ij40  in.  Ib- 
beforc. 

From  ( 7' ) ,  if  S 
X  10  X  144/15  = 
166,000,  as  before. - 

It  will  be  noted  that  all 
parisons  indicate  that  big. 
formlv  in  a  slight  reducti 


=  15   X   297/,67  = 
of  7,700.  as  before. 

fn  in    which    Z    = 


=-  500,    -1/  =  .187x500xl0x 
>.    instead    of    121,70(1    as 

lil.i .1/  =  .125  X  16,000 

192, I  in.   lbs.   instead  of 


of  the  above  coin- 
4  (c)  results  uni- 
n  of  the  factor  of 
safety  in  both  the  concrete  and  steel,  the  logic 
of  which  is  apparent  from  a  study  of  the 
formulas.  Hence  this  method  of  approxima- 
tion is  capable  of  being  adjusted  by  reducing 
the  allowable  working  stresses  somewhat. 

PERT.^INING   TO    FIG.    5. 

The  writer  has  recently  constructed  a  cylin- 
drical  device   illustratcil   by   Fig.  5,   which   has 


tion,  is  the  fact  that  the  broken  scales  of  the 
flat  slide  rule  are  replaced  by  continuous  scales 
pro,gressing  without  interruption  from  1  to  10, 
thence  to  100,  1,000,  etc.,  thus  avoiding  the 
necessity  of  resetting  the  slide,  as  must  be 
done  in  the  case  of  the  tl.it  rule  when  the 
factor  sought  on  the  slide  is  nn  that  portion 
of  the  same  projecting  lieyond  the  end  of  the 
rule.  Another  advantage  of  the  cylindrical 
construction,  as  illustrated  in  Fi.g.  5,  consists 
in  the  location  of  all  the  scales  on  the  face  of 
the  drum,  while  the  rectilinear  rule  must  be 
turned  over  to  read  the  scales  mi  the  back  of 
the  same  or  on  back  of  slide.  .\lso,  if  it  is 
desired  to  construct  the  scales  )'  and  Z  to  cor- 
respond  to   a   .areatcr    range    of   values   of   D 

]—.v 
than  from  0.1  tn   l.ii  when  D  = or  from 


I.O  to  1(1. II  when  P 


1- 


it  is  only  necessary 


to  add  two  or  more  cylindrical   scales  to  rep- 
resent these  extended  values  of  )'  and  Z. 
The  same  assiimpiifins  and  methods  of  con- 


a\/bc 

have    an    e(|u;ition    )'    -^ .      Set    (b)    on 

dc 
scale  /^  opposite  ( :; )  on  scale  P.  Then  place 
index  {/)  over  (c)  on  scale  B.  (t)  will  then 
cover  the  product  of  dVbc  on  scale  P.  '  Now 
place  ( (/ )  on  scale  ('  under  the  index  (i)  and 
then  pl.'ice  (i)  o\er  (  c )  as  given  by  .Scale  G. 
(I  V  b,' 

The  result. .  will  tlu-n  be   found  under  in- 

dc 
dex  (/)  on  scile  /'.  the  whole  op^.i-ation  rc- 
fpiirin.g  only  two  settings  of  the  li;inil  ((/). 
The  style  of  construction  illustr;ue<l  by  Fig.  5 
can  of  course  be  applied  to  other  problems 
than  those  of  reinffirced  concrete  design  by 
simply  substituting  other  special  scales  in 
place  of  the  scales  J'  and  /  of  Fig.  5,  or  by 
omittin,g  these  scales  entirely. 


PF.KIAI.M.NG 

set   of    formulas 


TO   FIi; 

(1)1. 


(i. 


be 


The  set  of  formulas  (1)  lo  (10)  may 
considerably  abridged  without  serioush  inter- 
fering with  the  efficiency  of  same  by  express- 
ing  everything    in    terms   of  ("   and   dcjicnding 
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TABLK 


1— X  1 


-v.\h;es  of  scale  functions. 

1— X    2  (1-x)  (2-)-x)      6 


X— X 

X 

X 

X 

l-x 

(2+x) 

1   2 

2 

1 

4 

0 

2/4 

10/4 

2 

0 

2 

4 

1.5  z 

- 

.C667 

5 

3 

2/5 

13/5 

2 

3 

3 

5 

2   4 

ft 

.5 

6 

4 

2/0 

ICC 

«» 

4 

4 

6 

2.5  5 

n 

.4 

7 

r 

2/7 

14/7 

3  6  2  .3333   S   C  2/S   22/S 
2  6  6   S 

3.5  7  2  .2857   9   7  2/9   25/9 

2  7  7  ~9 

4  S  2  .:;5    10   S  2/10  28/10 
2  8  8  10 

4.5  9  2  .2222  11   9  2/11  31/11 

2  9  9  II 

5  10  2  .2     12  10  2/12  34/12 

2  10  10  12 

6  12  2  .1667  14  12  2  H  40  14 

2  12  12  14 

7  14  2  .1429  16  14  2/16  46/16 

2  14  14  16 

8  16  2  .125   18  16  2/18  52/18 

2  16  16  18 

9  18  2  .1111  20  18  2/20  58/20 

2  IS  IS  20 

10  20  2  .1     22  20  2/22  64/22 

2  20  20  22 


2     1-x     6  (1-x)  (2-)-x) 

1  .25    4    20  .20S3   96    4.8 

4  16x6  20 

1  .2     5    26  .1733  150   5.77 

5  25x6  26 
1  .1667   C    32  .1481  216 

6  36x6  32  6.75 
1         7    38  294 

7  .1429  49x6  .1292  38  7.74 
1  .125  S  44  .1145  384  8.73 
S            64;:G  44 

1  .1111   9    50  .1028  486   9.73 

9  81x6  50 

1  .1     10    56  GOO   10.7 

10  100x6  .0935     56 

1  .0909     11         62  .0S55     726       11.7 

11  121x6  62 

1  .0833     12         68  .0787     864       12.7 

12  144x6  68 

1  .0714  H    SO  .0680  1176  U.7 

14  190x6  80 

1  .0625     16         92  .0599     l.iSG     16.7 

16                           256x6  92 

1  .0556     IS       104  .0535     1944     18.7 

15  324x6  104 

1  .05         20       IIG  .0483     2400     20.7 

20                           400x6  116 

1  .0455     22       12s  .0441     2904     22.7 

22                           484x6  12s 


(1-x)' 
2x 


(l-x)='(2+x) 

6x 

20       .2083 


96 


.1333 


.115.' 


15 

450 

0 

Gl 

24 

.0833 

864 

.0741 

2 

76 

35 

.0571 

1,470 

.0517 

2 

.0417 

88 

.0382 

48 

2,304 

2 

.0317 

100 

.0294 

G3 

3.402 

2 

.02.- 

112 

.0233 

SO 

4.S00 

2 

.0202 

124 

.0190 

99 

6,534 

2 

.0107 

13G 

.01575 

120 

S,640 

2  . 

.0119 

160 

.0113 

168 

14,112 

2 

.0089 

184 

.00855 

224 

21,504 

2 

.0069 

20s 

.0067 

2SS 

31,104 

2 

.0056 

232 

.00537 

360 

43,200 

2 

.0045 

256 

0044 

441) 

58,080 

entirely  on  equation  (6),  repeated  below  as 
(6").  to  give  us  the  corresponding  values  of 
S.     Also  let  Z  represent  the  function  former- 

ly  expressed  bv  DZ :  i.  e.,  Z  =  . 

■J.r 
Then  we  have  the  following  eciuations  : 

RC 

(I"-)  D  = . 

5 

M 
(2").K= . 

Cblr 


(10")  A  =  l>bh. 

The  values  of  Z  for  these  assumptions  are 
given  by  Table  1,  from  which  scale  Z  of  Fig. 
6  is  con.structed.  The  remaining  scales  of  Fig 
6  arc  identical  with  the  similarly  lettered  scales 
of  Fig.  2.  the  corresponding  values  of  D,  Y 
and  Z  being  opposite  each  other.  It  is  seen 
from  formulas  (1")  to  (10")  that  in  no  case 
are  we  obliged  to  compute  1'  and  Z  from 
values  of  £))'  and  DZ  as  formerly.  Fig.  6 
represents  a  flat  slide  rule  with  the  scales  all 
placed  on  one  side  to  avoid  the  necessity  of 
turning  the  rule  over. 

To     illustrate    the    operation     of    the    rule 
shown  in  Fig.  6  let  us  apply  it  to  Fxample  3: 
1 

/>  -=  =  .0083.3.     From    (1"),  using  the 

10X12 
regular   slide  rule   scales,  Z   =   .00833  X  15  = 
.r2.').     Opposite  this  value  of  Z  as  taken  from 
scale  Z  we  find  )'  =  .169  and  D  =  .64,  as  be- 
fore, as  seen   from  the  position  of  index   (i) 

80,000 
in  Fig.  6.     From   (.5")  C  =  ■ = 


330  lbs.  per  S(|.   in. 
Then   from   ((>")   5 


.169X10X144 

1.5X380 

=  7.700,  as 


.64 


before. 

It  will  \k  seen  that  the  reinforced  concrete 
feature  of  all  the  computing  devices  de- 
scribed in  this  paper  consists  of  a  plurality  of 
parallel  scales  representing  values  of  various 
related  functions  of  a  dependent  variable,  "x" 
involved  in  the  design  of  concrete-steel 
beams,  said  dependent  variable  ".r"  represent- 

.r/i 
ing  values  of  the  ratio  —  .".rli"  and  "h"  being 

h 
the  distances  designated  thereby  in  Fig.  1. 
Said  scales  are  so  graduated  that  the  corre- 
sponding values  of  these  related  functions  are 
either  opposite  each  other  on  the  said  scales 
or  in  a  known  relation  to  each  other.  If  one 
of  the  scales  of  a  logarithmic  slide  rule  be 
utilized  as  one  of  the  above  mentioned  paral- 
lel scales  we  have  a  device  for  the  simul- 
taneous evaluation  of  the  said  related  func- 
tions, whereby  upon  evaltiating  one  of  the 
said  functions  by  means  of  the  relatively 
movable  logarithmic  scales,  the  corresponding 
values  of  the  related  functions  are  registered 
by  the  proper  scales  therefor. 

Wherever  the  letters  D.  V.  Z.  ]"  and  Z'  are 
used  in  the  foregoing  exposition,  they  may  of 
course  be  replaced  by  any  other  letters  if  for 
anv  reason  such  change  is  considered  desir- 
able. 


EARTH        AND        ROCK        SECTION 


Shaft   Sinking  Against  Water  in   Fis- 
sured   Ground    By    Cement 
Injection."' 

This  process  is  now  replacing  to  some  extent 
the  Pqetsch  freezing  process  for  the  sinking  of 
shafts  in  water-bearing  ground.  It  was  devel- 
oped in  the  chalky  formation  of  the  Pas-de- 
Calais  coal  field,  but  is  equally  suited  for  any 
fissured  water-bearing  rocks,  although  not  for 
soft-running  ground  such  as  quicksand. 

The  principle  is  as  follows:  A  number  of 
boreholes  of  suitable  dimensions  are  sunk  at 
equal  intervals  in  the  form  of  a  ring  surround-  • 
ing  the  proposed  site  of  a  shaft.  Cement  and 
water,  injected  through  these  boreholes  by 
means  of  a  force  pump,  find  their  way  into  all 
the  cavities  and  crevices  of  the  ground  sur- 
roundin.g  each  hole,  in  which  the  cement  sets. 
As  the  cement  from  one  hole  penetrates  the 
rocks  surrounding  it.  that  coming  from  the 
adjoinin.g  hole  is  encountered  and  a  cemented 
water-tight  w-all  is  formed  round  the  proposed 
site  of  the  shaft,  and  it  is  in  this  way  that  one 

•Extract  of  a  paper  by  Mr.  A.  L.  Shrager.  re- 
cently read  before  the  Institution  of  Mining  and 
Metallurgy  of  Great  Britain. 


is  able  to  get  rid  of  the  water  troubles  that 
occur  in  the  process  of  sinking.  The  equip- 
ment for  this  process  is  small  and  inexpensive 
as  compared  with  that  required  for  making  an 
ice  wall  by  the  Poetsch  process,  besides  which, 
when  once  the  cement  has  set,  the  work  of  the 
plant  is  finished,  while  with  the  Poetsch 
method  the  machinery  has  to  be  kept  at  work 
until  the  shaft  has  been  sunk  and  lined,  a  con- 
siderable extra  expense  bein.g  thus  incurred. 
-\s  a  result  of  these  savin.gs  the  cost  of  sink- 
in.g  by  the  cement  injection  is  only  about  one- 
third  that  of  the  Poetsch  process. 

Its  practical  advantage  is  that  water  is  al- 
most completely  shut  out,  and  the  erection  of 
a  m.asonry  lining,  if  necessary,  is  made  more 
secure ;  indeed,  the  solid  wall  of  concrete 
makes  the  lining  almost  superfluous.  The 
danger  to  shaft  sinkers  is  greatly  lessened  by 
the  employment  of  this  method,  as  they  have 
not  to  cope  with  continual  water  troubles 
when  sinking,  and  in  the  event  of  repairs  to 
shaft  lining  bein.g  necessary  later,  the  exist- 
ence of  the  permanent  cement  wall  practically 
shuts  out  all  water  from  the  shaft,  whereas 
with  the  Poetsch  freezing  process  the  water  is 
onlv  held  back  by  the  tubbing. 


The  particular  shaft  to  which  reference  is 
now  made  was  sunk  at  a  coal  field  in  the  con- 
cession of  Lens,  in  the  Pas-de-Calais  basin, 
where  the  process  has  proved  so  successful 
that  all  the  most  modern  shafts  have  been 
sunk  by  this  method.  The  section  of  the 
.ground  was  as  follows,  in  descending  order: 

ft.  ins. 

Raith   36  3 

Phalk   65  0 

Chalk   and  flint 118  1 

Sandstone    131  0 

Gray  marl   213  0 

Blue  marl  262  0 

Deeper  than  this  the  strata  were  strong  and 
practically  impervious  to  water ;  thus  the 
process  only  required  to  be  taken  down  to  213 
ft.  ^ 

A  preliminary  pit  was  first  dug  to  facilitate 
operations  and  to  afford  a  fairly  solid  stratum 
for  insertin.g  injection  pipes.  This  pit  w-as 
lined  with  masonry  2  ft.  3  ins.  thick  to  an  in- 
side diameter  of  24  ft.  4  ins.,  and  six  bore- 
holes, evenly  .spaced  around  a  circle  having  a 
radius  of  14  ft.  3  ins.  were  then  bored  and  in- 
jected with  cement  in  successive  stages.  Each 
hole  was  bored  with  a  churn  drill  when  en- 
countering hard  measures,  but  for  soft,  argil- 


May  3,    lyi  1. 


ENGINE  E:  RING-CONTRACTING 


507 


laceous  strata  rotary  auger  drills  were  used. 
The  lining  case  at  the  head  of  each  borehole 
was  packed  round  with  concrete  in  order  to 
prevent  leakage  around  the  upper  ends  of  the 
hole  and  to  insure  the  application  of  the  full 
pressure  of  the  pumps.  The  lining  case  was 
made  of  steel  2  ins.  in  thickness,  with  an  in- 


Fig.    1. 


side  diameter  of  IV.-,  ins.,  ami  is  shown  in 
detail  in  Fig.  1.  Its  upper  end  had  a 
cast-iron  head  or  plug  to  which  the  necessary 
pipe  connections  were  made.  An  iron  pipe 
fitted  with  a  pressure  gage  and  stop  cock  en- 
tered the  side  of  the  casing  just  below  the 
iron  plug  or  head.  During  the  washing  of 
the  hole  which  followed  each  drilling  opera- 
tion this  pipe  carried  off  the  muddy  water,  but 
as  soon  as  the  water  came  clear  tlie  pipe  was 
connected  to  the  cement  mixer,  in  order  that 
any  excess  of  cement  injected  might  he  re- 
turned to  the  mixer  and   utilized. 

For  boring  through   the   limestone,  a  heavy 


the  argilkux  I  ais  materials  containing  over  18  per 
cent  clay,  as  these  were  found  by  experience  to 
resist  all  alti-mpts  at  cementation  on  account 
of  the  chips  of  clayey  material  produced  by 
the  ordinary  boring  augurs,  which  would  lodge 
in  the  fissures  and  crevices  and  effectually 
block  them,  even  against  pressures  of  as  much 
as  142  lbs.  per  si|.  in.  The  adhesion  of  the  ma- 
terial cut  by  these  augurs  was  sufficient  to 
bring  it  to  the  surface  attached  to  the  augurs. 
Each  application  of  these  augers  deepened  the 
hole  about  314  ft.  and  the  walls  of  the  hole 
were  then  scraped  by  means  of  reamers,  which 
removed  any  clay  covering  or  other  material 
that  had  been  forced  into  the  cavities  and 
fissures,  and  which  would  otherwise  prevent 
the  cement  from  penetrating  into  the  cracks 
and  fissures.  The  drill  stem,  which  was 
formed  of  hollow  steel  tubes  of  '2\'i  ins.  in- 
ternal diameter,  was  used  for  injecting  the 
cement.  By  this  method  between  10  and  13  ft. 
were  bored  and  cemented  per  day  of  13  hours. 

In  order  to  ensure  a  perfect  mixing  of  the 
cement  and  water,  as  well  as  to  save  in  labor, 
mechanical  mi.xers  are  now  installed.  These 
each  consist  of  a  tub  in  which  a  shaft  with 
paddles  makes  about  one  revolution  per  sec- 
ond. The  cement  and  water  are  thrown  in 
at  the  top  and  the  mixture  run  off  to  the 
pumps  through  suction  pipes  placed  near  the 
bottom  of  the  tub,  but  above  the  suction 
valves  of  the  pump.  The  general  arrangement 
is  shown  in  Fig.  2.  The  pumps  are  of  the 
Weise  and  Monski  compound  type,  with  fly- 
wheel and  two  plungers  run  at  7.")  rev.  per 
min.,  and  delivering  a  flow  of  335  cu.  ft.  per 
hour.  In  order  to  avoid  the  corrosive  action 
of  the  cement  the  valves  were  replaced  by 
steel  balls  3%  ins.  in  diameter,  weighing  10 
lbs.  apiece.  With  this  precaution  it  was  possi- 
ble to  pass  2.000  to  2,o00  sacks  of  cement 
without  any  difficulty,  whereas  otherwise  the 
valves  had  to  be  changed  after  every  60  to  80 
sacks  of  cement;  one  sack  of  cement  weighs 
100  lbs. 

From  the  bottom  of  the  casing  pipe,  embed- 
ded in  concrete,  the  strata  were  either  in- 
jected with  cement  in  successive  stages  of 
16  ft.  5  ins,  at  pressures  varying  according 
to  the  ground,  or  in  some  cases  a  bore- 
hole was  driven  to  its  full  depth  so  as  to 
cement  round  the  entire  length  of  the  hole  in 
one  process.  If  the  injection  was  being  done 
liy  stages,  after  the  required  depth  had  been 
bored  and  the  hole  thoroughly  washed  in  each 
case  before  injection,  a  cup-shaped  plug  was 
lowered  to  the  bottom  of  the  hole  for  the 
purpose  of  preventing  any  cement  from  sink- 
ing downwards  that  would  naturally  solidify 
and  hinder  the  boring  of  the  next  stage.  This 
plug  was  raised  after  each  injection,  and  not 
lowered  until  the  next  injection  was  required. 

The  injection  pipe  should  be  of  comparative- 
ly small  section,  so  as  to  compel  a  rapid  cir- 
culation of  the  liquid  cement  in  the  pipe  and 
round    the   bottom    of    the    hole,    whereby    any 


Mechanical  Mixer 
Revolving  Paddles 


Fig.   2. 


cumulation    of    the    cement    m    the    pipe,    that 
would    tend    to    choke    it. 

After  the  injection  pipe  has  been  lowered 
almost  to  the  bottom  ot  the  hole  the  head- 
gear or  "plug"  is  bolted  to  it.  Clear  water 
IS  then  put  through  the  pump,  the  cock  on 
the  return  pipe  at  the  top  of  the  casing  under 
the   plug    being    left   open. 

After  a  thorough  washmg  of  the  hole,  and 
when  the  return  water  is  clear,  the  cock  is 
shut  and  the  pump  drawn  at  full  capacity,  in 
order  to  drive  any  remaining  debris  as  far 
back  as  possible  into  the  lissures  and  cavities 
which  are  to  be  cemented.  This  lasts  about 
a  half-hour,  and  then,  without  changing  any 
conditions,  cement  is  injected  gradually  to 
form  about  5  per  cent  of  the  weight  of  mix- 
ture. After  about  one  hour  the  quantity  of 
cement  is  raised  to  10  per  cent  if  no  increase 
of  pressure  has  been  noticed  in  the  hole.  As 
the  cement  deposits  in  the  fissures  of  the  rock 
the  pressure  recorded  by  the  gage  increases. 
Finally,  as  the  fissures  become  more  thorough- 
ly plugged  with  cement,  in  order  to  avoid  too 
great  a  pressure  and  the  stopping  of  the  pump, 
the  cock  on  the  return  is  gradually  opened 
and  any  excess  of  cement  carried  back  to  the 
mixer.  The  operation  is  linished  when  it 
becomes  necessary  to  keep  the  return  pipe 
entirely  open  to  maintain  the  working  of  the 
pumps.  The  pump  and  pipes  are  then  cleaned 
by  running  through  them  a  current  of  water, 
after  which  the  pipe  in  the  hole  is  withdrawn 
and  the  hole  left  from  8  to  10  hours  to  allow 
the  cement  to  set  and  solidify.  No  cement  is 
left  in  the  hole  after  the  washing,  as  all  the 
cement  that  has  been  consumed  has  found  its 
way  into  the  surrounding  ground.  When  it 
is  noticed  that  the  pressure  in  the  pipe  has 
suddenly  dropped,  this  being  due  to  the  dis- 
lodgment  of  a  plug  in  a  partially  solidified 
cemented  fissure  or  to  the  opening  of  a  chan- 
nel connecting  with  the  surface,  mortar  con- 
taining 30  to  33  per  cent  of  cement  is  in- 
jected under  low  pressure.  Another  way  of 
meeting  this  trouble  is  to  line  the  hole  down 
to  some  solid  stratum  with  a  casing  pipe 
smaller  than  the  upper  one. 

All  six  boreholes  were  injected  in  the  same 
manner,  and,  after  thev  had  been  taken  to  a 
depth  of  from  10  to  lo  m.  (.32  to  4f)  ft.), 
sinking  operations  were  started.  To  give 
some  idea  of  the  amount  of  cement  injected 
and  the  pressure  required  in  different  cases. 
I  ha\-e  taken  No.  2  borehole  for  an  example: 


ft. 
16 
32 
49 
f,l^ 

SI 
97 
114 
130 
14(i 
260 


free-falling  system  of  drilling  was  used,  vvhich 
permitted  of  more  rapid  boring  and  a  quicker 
injection  of  cement  than  were  obtainable  by 
means  of  the  lighter  drills  which  were  origi- 
nally  tried,   but   without   good   results 

Special  augurs  were  employed  for  boring  in 


tendencv  of  the  mortar  to  separtate  is  over- 
come. If  at  the  surface  the  end  of  the  pipe 
is  connected  to  the  pump  by  means  of  a 
strong  rubber  Iiose,  permitting  a  certain 
amount  of  vibratory  and  sliding  motion  of  the 
pipe,    this    also    to    some    extent    jirevents    ac- 


^  J        -  *- 

In.  Sacks.  Sacks.  Lbs. 

0  Earth    

0  Crumbly  chalk   277         7     71 

0  Crumbly  chalk    ^63       2U     14.J~14J 

0  Crumbly  chalk    I.m:       30     43.(!— 183 

0  Chalk   and   flints 4i:i       30     48.4— 128 

G  Chalk    and    Hints 332       44     42.(5—170 

0  Chalk   and    flints 236       40     42.6—7.1 

0  Chalk    and    flints 339       60     42.6^1S;j 

II  Chalk   and   flints 74       ..     S.-).2— 121 

0  Gray  fuller's  earth 

Tolal    tor   146   ft 2,632     231 

Sacks. 

The  number  of  sacks  used  in   the  six  diff*T-_ 
ent  holes  7.iili2 

The     number     brought     to     the     surface     in 
wasliing     l.lOi 

The    nnniber    absorbed    in    the      holes      aiul_ 
therefore    utilized     .i.'.t.^s 

During  the  actual  operation  of  injection  the 
percentage  of  the  total  consumption  of  cement 
used  effectively  in  the  six  different  holes  was 
84  per  cent,  but,  of  course,  the  remaining  IH 
per  cent  were  subsequently  utilized  by  being 
pumped  back,  and  subsequently  injected  into 
other  holes  as   they  came  to  be   bored. 

Costs. — The  work  was  done  by  contract  at 
$4.83  per  meter  for  the  lirst  W  m.  and  the  bal- 
ance at  $.5.77  per  m.  .\  charge  of  150  fr 
($28.95)  was  made  i'n-  the  plug  in  the  top  of 
each  bore  hole:  that  is  to  say,  for  placing  the 
accessories  in  position,  which  prevented  the 
cement  sludge  from  overflowing  at  the  top  of 
the  hole,     .^charge  of  0  frs,  ($1.74)  per  m.  of 
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bore  hole  was  made  for  steam  for  driving  tlic 
machinery. 

The   total    cost    for   the   six   bore   holes   re- 
quired  for  cementing  the  ground   around   the 


constructing  10  ft.  of  tunnel  as  called  for  on 
the  plans.  After  this  it  was  proposed  to  coi\- 
struct  the  adjoining  10  ft.  of  tunnel  in  tlic 
same  way   and  hy   this  method   a  tliird   series 


_L 


2 


».•■' 


i  I 


J I  / 


■^lo^h-  ^0 
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Pig-  2 — Plan  of  La   Salle  Tunnel.  With   Sections    Numbered    to   Show    Sequence    of   Con- 
struction. 


shaft,  which  was  sunk  with  a  diameter  of  15% 
ft.,  was  as  follows : 

C40  M.  at  2.-.  frs.   (J4.S3)  per  M $1,158.00 

120  M.  at  SO  frs.   ($5.79)   per  M G94.S0 

6  pUiers  and  accessories  at  surface  at  150 

fr.    each    173.70 

Cost  of  steam  and  9  fr.  per  M.,  360  M 025.32 

Cement  Injection  305.71 

Cement     2.462.29 

L:ilioi-  employed  by  company 345.47 

Explo-sives    138.96 

Two  pumps  472.S5 

Repairs     11.58 

Sundries,  oil,  rubber,  tubes,  etc 74.02 

Materials   for  head  of  each  borehole 96.50 

Labor  to  move  machinery 33.78 


of  10  ft.  sections  would  complete  the  tunnel. 
This  method  has  been  followed  out  in  sub- 
stantially  the   same  manner  as   was  proposed 


and  dig  out  a  10  ft.  section  of  the  invert  30  ft. 
apart.  The  walls  of  the  old  tunnel  were 
braced  with  heavy  timbers  placed  in  two  tiers 
which,  in  plan  are  as  shown  by  Fig.  2.  After 
excavating  the  invert  of  the  old  tunnel  the 
excavation  for  the  side  walls  followed.  These 
were  excavated  a  little  wider  than  tlie  actual 
width  of  the  wall  to  provide  for  tlic  step  in 
tlie  wall  at  track  grade.  In  the  meantime  the 
center  drift  had  been  excavated  from  the 
main  shaft  and  was  made  just  wide  enough 
for  two  tracks,  one  on  each  side  of  the  cen- 
ter wall  of  the  tunnel.  \  small  shaft  was 
made  from  this  drift  up  through  the  section 
where  tlic  side  walls  were  being  excavated 
and  all  the  material  excavated  from  the  side 
walls  was  dumped  down  through  the  tempo- 
rary chute  or  shaft  into  the  cars  in  the  center 
nf  the  monkey  drift.  Concrete  was  placed 
in  the  side  walls  up  to  track  grade  at  which 
jioint  the  wall  was  stepped  off  as  shown.  On 
this  step  the  inside  forms  for  the  wall  were 
i-rccted,   vertical   timbers  being   placed   on   the 
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Total  cost  of  6  holes,  60  M.  each $6,593.98 

From  the  above  figures  we  may  deduce  the 
following  units : 

Total  depth  bored  (meters) 360  m. 

Avera.sre   depth   bored    GO  m. 

Cemeni  used,  per  hole  (sacks) 1,182 

Average  cost  per  hole $1,098.83 

Average   cost   per  meter 18.31 

Avera,£:e  cost  per  ft 5.5S 


Method  of  Constructing  the  Land  Sec- 
tion of  the  La  Salle  Street 
Tunnel  at  Chicago. 

The  method  of  constructing  the  La  Salle  St. 
Tunnel  "open  cut''  section  was  described  in 
our  issue  of  Jan.  II,  191 1,  and  that  of  con- 
structing the  ''river"  section  in  our  issue  of 
April  5,  I9I1.  In  this  article  we  describe  that 
part  of  the  work  which  is  now  in  progress  be- 
tween the  open  cut  section  and  the  river.  This 
section  is  being  constructed  by  a  method  pro- 
posed by  the  Board  of  Supervising  Engineers. 
The  contractor  had  proposed  carrying  on  the 
work  with  the  aid  of  a  steel  shield  but,  on  ac- 
count of  the  many-  obstructions  underground 
and  the  existence  of  the  old  tunnel,  the  present 
method  was  adopted.  In  brief,  this  method 
consists  in  sinking  two  shafts,  one  on  each 
side  of  the  river  and  prosecuting  the  main 
drift  at  the  elevation  of  the  invert  of  the  new 
tunnel.  The  work  will  proceed  from  both 
shafts  in  a  direction  away  from  the  river  and 
toward  the  open  cut  work  which  is  now  ap- 
proaching   completion.      It    was    proposed    to 
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Fig.  1 — Section  of  La  Salle  Tunnel,  Showing 

at  first  but  the  manner  of  attack  has  been 
ditiferent.  The  details  may  be  followed  by  ref- 
erence to  the  sketch,  Fig.  1. 


in^-Conlg. 


Fig.  3 — Profile  of   La   Salle  Tunnel,   Showing     Arrangement     of 
Section   Lying   Beneath  the  Old  Tunnel. 


Plant     for     Building     the 


cut  side  drifts,  at  points  30  ft.  apart,  leading 
ofif  the  main  drift  and  excavated  to  the  full 
height  and  about  10  ft.  in  width.  The  side 
drift    would    then    present     v.icant    space     for 


It  willhc  seen  liy  reference  to  the  sketch  that 
the  invert  of  the  old  tunnel  was  somewhat  be- 
low or  coincident  with  the  roof  of  the  new  tun- 
nel.   The  first  step  was  to  enter  the  eld  tunnel 


Sequence  of  Operation  for   Construction. 

step  for  studding,  and  Iicld  m  position  by 
1  docks  between  the  studding  and  the  clay. 
Then  D.  &  M.  plank  sheeting  was  laid  against 
the  studding,  the  reinforcing  rods  were  set  in 
and  the  concrete  poured.  It  may  be  men- 
tioned here,  in  passing,  that  short  reinforcing 
bars  were  placed  in  the  bottom  of  the  wall  to 
form  a  tie  w'ith  the  invert  when  it  should  be 
placed.  These  bars  were  driven  into  the  clay 
sides  of  the  excavated  pit  so  that  after  the 
concrete  was  poured  and  the  clay  excavated 
for  the  invert  the  rods  will  be  in  place. 

.-\ftcr  the  sidewalks  were  completed  the  cen- 
ter wall  was  built  in  the  same  manner,  leaving 
tlic  tracks  in  the  monkey  drift,  one  on  each 
side  of  the  center  wall.  The  third  operation 
as  shown  by  Fig.  1  was  placing  the  roof  of  the 
section.  Wooden  centers  were  used,  the  ribs 
being  semi-circular  and  covered  loosely  with 
1%-iii.  shiplap  boards.  After  the  roof  was 
pmircd  the  excavation  of  the  core  was 
cirricd  on  from  the  monkey  drift  and  carried 
ddwn  to  the  invert  of  the  new  tunnel  which 
was  put  in  as  soon  as  the  excavation  was 
conipletcd,  thus  completing  the  first  10  ft.  sec- 
tion of  the  tunnel. 

F.xcava\\on. — The  material,  excavated  as 
described  above,  was  taken  in  cars  of  31  cu. 
ft.  capacity  to  the  river,  where  it  was  dumped 
into  bottom   dump  scows  and  towed  out  into 
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Lake  Michigan.  The  narrow  gage  cars  for 
transporting  the  clay  were  hoisted  up  the 
shaft  and  pushed  out  over  a  temporary  tres- 
tlework  on  the  bank  of  the  stream.  The  cars 
are  mere  narrow  gage  trucks  with  wooden 
boxes  on  them.  The  lioxes  are  o  ft.  long.  2% 
ft.  high  and  2%  ft.  wide.  The  sides  are  loose 
so  they  can  be  lifted  off,  and  when  loaded, 
an  iron  bar  with  the  ends  bent  down,  is  strad- 
dled over  the  top  of  the  car  to  sold  the  sides 
in  place.  The  cars  of  excavation  ,-«:e  dumped 
at  the  top  of  an  iron  chute  leading  to  the 
barge.  This  chute  is  kept  wet  to  prevent  the 
clay   from   sticking  to  it. 

From  rid  to  Kill  cars  of  material  are  taken 
out  in  8  hours,  depending  upon  where  the  ma- 
terial is  being  dug.  When  excavating  the 
core,  after  the  roof  has  been  placed,  the  work 
required  aliout  3  shifts  with  4  muckers  and 
2  car  pushers  on  each  side  of  the  center  wall. 
At  the  bottom  of  the  shaft  one  man  takes  care 
of  the  loading  and  unloading  of  cars  onto  the 
elevator  and  at  the  top,  one  man  performs  the 
same  service ;  two  men  are  required  to  push 
the  cars  to  diunp  them  in  the  scow  and  one 
hoisting  engineer  handles   the   elevator. 

The  concrete  is  mixed  in  a  Marsh-Capron 
nii.xer  at  the  upper  end  of  the  tunnel.  The 
material  for  concrete  is  stored  on  the  plat- 
form covering  the  open  cut  section  of  the 
tunnel  and  as  near  to  the  mixer  as  possible. 
The  storage  facilities  are  poor.  The  con- 
crete is  dumped  from  the  mixer,  as  shown  by 
Fig.  2.  into  V-shaped  narrow  gage  steel  cars. 
The  tracks  for  these  cars  are  laid  on  the 
bracing  in  the  old  tunnel  and,  as  the  old  tun- 
nel is  on  a  3  per  cent  grade,  the  incline  is 
sufficient  to  carry  a  car  rapidly  down  to  the 
point  of  depositing  concrete  and  from  there 
on  to  the  end  where  the  car  is  switched  to 
the  return  track  and  pushed  back  to  the  upper 
end  by  two  men.  The  concrete  gang  con- 
sists of  about  85  men  and  about  200  cu.  yds. 
of  concrete  is  placed  in  a  shift  of  8  hours. 
The  concrete  work  is  carried  on  about  every 
third  day  on  an  average  depending  upon  the 
space  ready  to  receive  it.  During  one  week, 
a   10-ft  section  of  arch  was  run  every  day. 

The  reinforcing  bars,  shown  in  the  drawing. 
Fig.  1,  are  stored  in  a  yard  several  blocks 
from  the  work  and  are  bent  to  conform  with 
the  plans  at  the  yard.  They  are  delivered  to 
the  work  as  needed. 

The  work  is  being  done  for  the  Chicago 
Railways  Co.,  Mr.  John  M.  Roach.  President, 
by  the  M.  H.  McGovern  Co.,  which  has  asso- 
ciated with  it  Messrs.  J.  A.  Green  and  R.  H. 
Green,  of  Chicago.  The  design  and  work  is 
being  carried  out  under  the  direction  and  su- 


for    the    contractors    and    has    developed    the 
contractor's  methods  for  handling  the  work. 


Methods  and  Cost  of    Stripping    with 
Steam  Shovels  in  Utah.* 

The  I'tah  Copper  Co.  owns  580  acres  of 
ground  which  was  first  exploited  for  the  ore 
by  underground  methods  but  when  the  extent 
of  the  deposits  were  satisfactorily  proved  the 
underground  method  was  abandoned  and  the 
tract  is  being  stripped  by  steam  shovels.  A 
section  through  the  ore,  shown  by  Fig.  1,  illus- 
trates the  lay  of  the  land  and  at  once  shows 
the  adaptability  of  the  bench  method  of  work- 
ing steam  shovels. 

The  average  thickness  of  the  cap  is  70  ft., 
representing  about  115.000  cu.  yds  per  acre  to 
be  removed.  Assuming  that  the  cap  weighs 
2  tons  per  cu.  yd.,  as  has  been  ascertained  in 
other  similar  deposits,  the  cost  of  stripping 
during  the  year  190!)  was  35.2  cts.  per  cu.  yd. 
or,  allowing  for  all  expense  such  as  railway 
construction  and  dumping  rights,  53.1  cts.  per 
cu.  yd.  The  great  elevation  of  the  upper  por- 
tion of  the  deposit  has  made  necessary  the 
construction  of  narrow  gage  tracks  for  han- 
dling the  material,  this  being  the  item  repre- 
sented as  railway  construction. 

The  vertical  distance  from  the  lowest  point 
in  the  canyon  to  the  highest  point  of  the  work 
is  1,850  ft.  This  is  divided  into  22  benches  on 
most  of  which  the  work  is  in  progress.  The 
lowest  bench,  which  is  above  the  portion  called 
the  pit,  is  240  ft.  high.  The  remaining  benches 
are  each  75  ft.  high,  except  some  at  the  top, 
which  were  started  by  another  company,  and 
which  are  00  ft.  high.  The  240  ft.  bench  is 
all  in  ore,  which  is  of  a  uniform  grade  so  that 
it  can  he  worked  to  a  greater  height  than  is 
customary. 

The  shovels  used  on  the  work  are  2  Marion 
(model  95),  2  American,  2  Marion  (model  00 
with  2%-yd.  dippers),  the  remainder  being 
Marion  Model  91,  with  3%-yd.  dippers.  There 
are  24  shovels  on  the  work  and  allowing  for 
those  laid  up  for  repairs  there  is  an  average 
of  20  in  continual  operation.  The  narrow  gage 
cars  used  on  the  upper  levels  are  4  cu.  yds. 
capacity,  but  the  standard  gage  cars  used  be- 
low are  the  standard  type  of  steel  cars,  with 
two  way  dump,  and  a  capacity  of  12  cu.  yds. 

Churn  drills  are  used  for  both  prospecting 
and  mining.  Four  of  these  are  Star  machines 
and  the  rest  Keystone,  six  being  used  for 
each  class  of  work.  The  rock  is  compara- 
tively soft  and  the  shattered  condition  makes 
it  difficult  to  get  a  good  core  and  therefore 
core  drills  are  not  satisfactorv.     The  bits  used 
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Fig,  1 — Section  Showing  Ore  Body,  and   Bench   Method   of  Stripping. 


pervision  of  the  Board  of  .Supervising  ILngi- 
ncers,  Chicago  Traction,  which  has  charge  of 
all  street  railway  construction  in  Chicago. 
Mr.  Bion  J.  Arnold  is  Chief  Engineer,  Mr. 
Geo.  Weston  represents  the  city  and  Mr.  John 
Z.  Murphy  represents  the  Chicago  Railways 
Co.  Mr.  Wm.  Artingstall  is  Division  Engi- 
neer of  the  board,  Mr.  J.  Harris  is  Division 
Engineer  of  the  Chicago  Railways  Co.  Mr. 
Max   Languth  is  engineer  and  superintendent 


vary  from  4  to  12  ins.,  0  in.  bits  being  used 
for  the  blast  holes.  The  Star  machines, 
which  are  the  heavier  of  the  two  used,  have 
10  h.p.  engines  with  8x8-in.  cylinders  and  are 
adjustable  crank,  usually  run  with  an  18-in. 
stroke.  The  weight  of  the  tool  on  Star  drills 
is  about  2,000  lbs.  and  on  the  Keystones  about 
half   as   much.     Two   men  are  employed  to  a 

•Abstracted   from   an   article   by  L.    A.    Palmer 
in  tlie  "Mining  Magazine." 


drill,  an  engineer  and  a  driller,  and  one  of  the 
heavier  machines  will  drill  15  to  25  ft.  in  a 
10-hour  shift. 

For  blasting  the  holes  are  put  down  8  ft. 
lower  than  the  bank  with  a  burden  varied  to 
suit  the  height  of  the  bank  and  the  nature 
of  the  ground,  30  to  35  ft.  at  the  bottom  being 
a  fair  average.  A  0-in.  bit  is  used.  Each 
hole  is  cased  to  a  depth  of  20  ft.  in  starting 
and  if  the  sides  show  a  tendency  to  crumble 
the  casing  is  extended  to  full  depth.  When  a 
hole  is  complete  it  is  sprung  with  35  per  cent 
dynamite.  The  seamy  and  uneven  nature  of 
the  ground  gives  the  drill  a  tendency  to  drift 
and  this  causes  the  hole  to  break  with  a  wide 
toe 


Methods  of  Making  a  Large  Blast  at 
Corona,  California. 

.\  large  blast  was  recently  made  at  Corona, 
Cal.,    for    the    purpose    of    securing    rock    for 


.  800  m. 

5000  Fowder  J 

500' 60%  Dynarnife    ff 


lo  Bafteru 


mo  Powder 
400'S0iDijmmite  ^, 


Eng  Contg 


5000  Powder 
500'60XDi/noni:te 


dOOO  Powder 
SOO'Soy.Di^namite 


Fig.    1 — Sketch   Showing   Layout   of  Tunnels 
for  Blasting. 

street  work.  About  250,000  cu.  yds.  of  rock 
were  broken  up,  and  so  successfully  that  a 
very  small  amount  of  rock  will  have  to  be 
blasted  before  going  to  the  crusher.  The  site 
of  the  blast  was  about  150  ft.  from  the  Santa 
Fe  railway  tracks  and  near  the  railway  water 
tanks.  The  hill  formed  a  precipitous  nose  of 
rock  about  80  ft.  in  hei.ght  and  consisted  of  a 
tough,  blocky  trachyte. 

The  main  tunnel  was  excavated  on  a  line  at 
right  angles  to  the  face  of  the  cliff,  for  a  dis- 
tance of  110  ft.  At  00  ft.  from  the  face  of 
the  cliff  a  side  drift  was  run  15  ft.  to  the  left 
and  another  to  the  right  40  ft.  in  length.  At 
80  ft.  from  the  face  a  drift  40  ft.  long  was 
run  diagonally  to  the  left.  At  the  end  of  the 
main  tunnel  two  drifts  were  run,  each  50  ft. 
in  length.  The  I'lrst  was  run  diagonally 
ahead  to  the  left  and  the  other  at  right  angles 
to  the  right.  These  drifts  were  each  loaded 
'  at  the  ends  with  Judson  R.  R.  P.  powder  and 
00    per    cent    dynamite,    the    dynamite    being 
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Fig.  2 — Sketch   Showing   Manner  of  Loading 
Tunnel  for  Blast. 

proportioned  10  per  cent  by  weight  to  the 
Judson  powder.  The  Judson  R.  R.  P.  pow- 
der is  quicker  in  action  than  ordinary  blast- 
ing powder  and  is  slower  than  dynamite. 
The  dynamite  was  used  to  detonate  the  pow- 
der. The  location  and  quantity  of  explosive 
were  carefully  estimated  in  each  case,  con- 
sidering the  weight  of  the  material  to  be 
lifted  and  shattered,  the  rock  formation  and 
the  contour  of  the  hill.  The  hciglit  of  the 
overburden  was  about  8fi  ft.  The  total  ex- 
plosive used  was  30.000  lbs.  of  powder  and 
3,000  lbs.  of  GO  per  cent  dynamite.  I-'igure  1 
shows  the  distribution. 

In  placing  the  explosive  the  greatest  pre- 
cautions were  taken.  Men  wore  rubber  shoes 
or  tied  gunny  sacks  on  their  feet  to  prevent 
any    possibility    of    striking    a    spark    on    the 


510 


ENGINEERING-CONTRACTING 


\'nl.    XX.W.      \'o.    l8. 


hard  rock.  They  were  also  searclicd  for 
matclics  or  other  dangerous  things  which 
might  cause  trouble.  Electric  torches  were 
used  in  place  of  candles. 

The  charge  was  fired  by  an  electric  battery. 
The  wires  were  connected  in  series  with  the 
five  charges.  Two  detonators,  prepared  es- 
pecially for  this  blast,  were  placed  in  each 
charge.  The  wire  circuit  was  tested  with  a 
galvanometer  to  see  whether  the  wires  had 
become  short  circuited  or  broken.  The  gal- 
vanometer shows  the  resistance  of  the  cir- 
cuit. The  resistance  of  the  entire  circuit 
should  equal  the  sum  of  the  resistances 
measured  separately  for  each  set  of  fuse.  In 
this  way  the  connections  were  tested  before 
backfilling  the  tunnels. 

When  the  blast  was  fired  the  hill  rose  a 
few  feet  and  fell  forward  in  a  shattered  mass. 
The  tracks,  mentioned  above,  were  buried 
for  a  distance  of  about  l-">0  ft.  under  about  "2 
ft.  of  rock,  but  the  water  tanks  were  un- 
hurt, being  just  a  few  feet  beyond  the  danger 
line. 


A    New      Combined     Excavator     and 
Loader. 

The  accompanying  illustration  shows  a  ma- 
chine which  is  designed  for  loading  dump 
wagons.  It  is  operated  by  a  cable  attached 
to  a  drum  on  a  3-5  H.  P.  traction  engine.  There 
are  7  plows  near  the  front  of  the  machine 
n-hich  loosen  the  ground.  The  dirt  is  picked 
up  behind  the  plows  by  a  scoop  and  carried  up 
and  dumped  on  the  belt,  which  carries  it  to 
the  dump  wagon.  The  machine  will  handle 
any  material  that  can  be  plowed,  and  will  load 
from  either  side,  going  forward  or  backward. 

It  is  claimed  that  the  full  sized  machine  (the 


cut  shows  a  model  %  size)  will  load  between 
l.riOO  and  2,000  cu,  yds.  in  1"  hours,  but  this 
is  no  doubt  an  optimistic  estimate,  The  cost 
of  operation  per  day  is  as  follows ; 

1  engineer    i  -t  "" 

1  oUitohman    • -.TiO 

1  mnelilneinan    3.00 

Coal    and    repnlrs tfl.OO 

Hivullne  water 5.00 


Total 


.$24.00 


as  described  in  our  issue  of  April  S,  the 
tubes  listed  to  the  west  somewhat.  This 
was  due  to  the  settlement  of  foundation 
piles,  and  probably  to  the  current  in  the 
river.  It  may,  also,  have  been  due  to  allow- 
ing loo  much  weight,  in  water,  into  the 
tubes  after  ihey  had  .settled  to  position. 
The  sand  filling  should  have  been  placed 
>mder  the   tubes  as  soon  as  possible.     This 


Machine    for    Loading    Dump    Wagons. 


The  machine  is  the  invention  of   its  owner 
Mr.  L.  C.  Wood  of  Arlington,  Colo. 


La  Salle  St.  Tunnel  Tubes.— After   sink- 
ing the  La  Salle  St.  tunnel  tubes  at  Chicago, 


w^s  probably  done,  but  evidently  not  soon 
enough.  The  contractor  will  attempt  to 
right  the  tubes  and  hopes  to  secure  them  in 
the  exact  position.  The  list  is  about  4  ins. 
to  the  west. 
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The  Plants  and  Methods  of  Operation 

of  the  Asphalt  Paving  Companies 

Operating  in  New  York  City.* 

The  area  of  sheet  asphalt  pavements  main- 
tained by  the  Borough  of  Manhattan  in  1910 
was  2,400,089  sq.  yds.,  the  entire  amount  of 
asphalt  pavement  in  the  city,  both  under  and 
out  of  guarantee,  being  5,230,484  sq.  yds.  This 
area  is  maintained  by  four  principal  compan- 
ies, which  operate  in  the  city  under  contracts 
with  it  to  the  number  of  about  800.  The  com- 
panies referred  to  are  the  Barber  .Asphalt 
Paving  Co.,  the  Sicilian  Asphalt  Paving  Co., 
Uvalde  Asphalt  Paving  Co.  and  the  .Asphalt 
Construction  Co.  The  Barber  Co.  has  three 
plants,  the  Sicilian  Co.  one,  Uvalde  .Asphalt 
Co.  three  plants  (one  of  which  is  not  oper- 
ated) and  the  Asphalt  Construction  Co.  one 
plant.  Seven  of  these  plants  laid,  during  the 
year  1910,  about  1,250,000  sq.  yds.  of  pavement 
in  new  and  repair  work.  The  Barber  .Asphalt 
Co.  has  under  guarantee  about  1,500,000  sq. 
yds.  of  pavement,  considerably  more  than  the 
other  companies,  and  the  bulk  of  work  is,  in 
consequence,  done  by  it,  most  of  the  material 
coming  from  its  plant  in  Jersey  City.  This 
company  has  plants  on  the  Harlem  River,  in 
the  Borough  of  the  Bronx,  at  the  foot  of 
151st  St.,  at  Varick  and  Stagg  Sts.,  Brooklyn, 
and  in  Jersey  City  at  the  foot  of  Henderson 
St.  The  plant  in  jersey  City  is  located  on  the 
water  front,  about  1^-4  miles  from  the  ferry, 
and  the  asphalt,  broken  stone,  sand  and  other 
materials  are  supplied  by  lighter.  The  asphalt 
is  refined  at  Maurer,  N.  j.,  about  17  miles 
from  Jersey  City,  and  is  sent  there  in  barrels 
by  lighter  to  the  plants.  The  sand  is  obtained 
from  Perth  .Amboy  and  other  places,  and  the 
broken  stone  from  Nyack,  N.  Y.  The  plant 
contains  the  following  machinery  : 

1  120  HP.  boiler, 
1  100  HP.  engine, 
1  revolving  sand  screen, 

1  revolving  stone  screen, 

2  sand  drums. 


•From  a  paper  by  Daniel  B.  Goodsell,  Assist- 
ant Engineer,  Highways  Bureau,  Borough  of 
Manhattan,  presented  before  the  Brooklyn  Engi- 
neers' Club  on  Feb.  9,  1911. 


2  stone  drums, 

4  asphalt  melting  tanks,  16,000  lbs.  capacity  each. 
4  dipping  tanks, 

oil  tanks  of  27,000  gals,  capacity, 
1  binder  mixer,  16  cu.  ft.  capacity, 
1  asphalt  mixer,  16  cu.  ft.  capacity. 

-About  1,200  cu.  yds.  each  of  sand  and  stone 
may  be  stored  in  bins,  and  the  yard  has  ample 
area  for  additional  storage     for    coal,     wood, 
stone  dust  and  street  equipment  and  contains 
machine  shop  for  plant  repairs — an  important 
adjunct.     The   force   engaged   in   running   the 
plant  is  as  follows: 
1  day  engineer, 
1  day  foreman, 
1  night  foreman, 

1  machinist  and   general  mechanic, 
1  ofBce  clerk,  recording  materials  used. 
1  hoisting  engineer   (for  material  brought   jn   b.v 
boat). 

3  machinists, 

1  night  watchman, 
1  yard  foreman, 
3  coal  passers. 
1  tally  clerk, 
1  day  watchman, 
42  laborers. 

The  maximum  capacity  of  this  plant  per 
day  of  eight  hours  is  500  boxes  of  top,  each 
of  9  cu.  ft.;  or  900  boxes  of  binder,  each  of 
9  cu.  ft.,  or  between  7  and  8  loads  per  hour 
of  five  boxes  of  16  cu.  ft.  The  plant  is  in 
operation  nearly  the  whole  year  and  often  to 
its  full  capacity.  The  work  starts  at  5  a.  m., 
and  stops  at  4  p.  m.  The  cost  of  operating  its 
full  capacity,  exclusive  of  fixed  charges  and 
cost  of  material,  is  said  to  be  about  $800  per 
week.  This  plant  delivers  asphalt  pavement 
material  to  that  part  of  the  borough  between 
the  Battery  and  59th  St.,  the  duration  of  the 
longest  haul  being  about  three  hours;  this,  of 
course,  included  the  ferry  trip.  The  material 
is  delivered  in  bottom  dumping  trucks,  horse 
drawn,   and    supplied   by   sub-contractor. 

The  street  equipment  of  this  company  for 
laying  the  pavement,  consists  of  gangs  of  23 
men,  made  up  as  follows: 

2  rakers, 

2  smoothers, 

1  roller  engineer, 

1  night  watchman, 

1  foreman, 

2  tampers, 

1  roller  attesdant, 
1  day  watchman. 


11  laborers, 

1  timekeeper. 

The  work  of  the  gang  is  divided  into  two 
parts:  that  of  cutting  out,  or  preparatory 
work,  and  of  laying.  By  this  system  the  work 
of  laying  the  material  quickly  follows  that  of 
cutting  out,  and,  if  bad  weather  occurs,  the 
work  may  be  stopped,  leaving  no  holes  un- 
filled. The  companv  maintains  a  storage  yard 
at  No.  640  West  -SOth  St.,  for  its  street  equip- 
ment, and  a  machine  shop  in  Long  Island  City, 
foot  of  6th  St.,  where  the  extensive  repairs 
to  street  equipment  are  made.  The  plants  lo- 
cated in  the  Bronx  and  Brooklyn  Boroughs 
are  somewhat  better  arranged  and  more  mod- 
ern than  the  Jersey  City  plant,  and  are  of 
about  the  same  capacity,  and  supply,  when  all 
the  plants  are  working,  that  part  of  the  bor- 
ough north  of  59th  St.  (Bronx  plant),  and 
south  of  •59th  St.,  east  of  Broadway  (Brook- 
lyn plant).  These  three  plants  have  supplied 
material  for  laying  7,100  sq.  yds.  of  pavement 
in  repairs  in  one  day. 

The  Bronx  plant  refines  its  own  asphalt  and 
supplies  paving  material  to  the  Bronx.  Mt. 
\'ernon  and  adjacent  districts,  as  far  north  as 
New  Rochelle.  It  differs  from  the  Jersey 
City  plant  in  these  particulars :  Refines  its 
own  nsphalt  (four  refining  tanks)  and  uses 
both  Trinidad  and  Bermudez  asphalt.  It  has 
one  binder  mixer  of  9  cu.  ft.  capacity,  and  one 
top  mixer  of  16  cu.  ft.  capacity.  Its  maximum 
output  is  about  500  boxes  of  top  per  day  of 
eight  hour?,  each  box  bein.g  9  cu,  ft.,  or  about 
8  loads  per  hour  of  81  cu.  ft.  are  delivered. 
The  vard  has  area  for  the  storage,  in  bins,  of 
70n  cu  yds,  of  stone,  1.400  cu.  yds.  of  sand, 
and  3."0  'tons  of  coal.  There  are  two  oil  stor- 
:ige  tanks,  which  contain  16.000  gals.  each.  The 
force  employed  is  as  follows : 

2  engineers  at  S.'J.OO  per  day. 
2  foremen  at  $.5.00  per  day. 

1   hlaek.smith  at  $4.00  per  day. 

1  bincksmith  helper  at  $3.00  per  day. 

1   carpenter  at  $3. .50  per  day. 

1   vard  rlerk  at  $3.00  per  day. 

1  hoisting  engineer  at  $3.S0  per  day. 

1   dav  watchm.in  at  $1.75  per  day. 

1  night  watchmnn  at  $1.75  per  day. 
-  32  laborcT-s  at  .$1.75  per  day. 

2  yard  foremen  at  $5.00  per  day. 

The  plant  is  not  often  run  to  its  full  ca- 
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pacity.     It   is  the  headquarters   for   the   com- 
pany's asphalt  block  paving  work,  and  mate- 
rials and  tools  connected  with  this  work  are 
I      stored   here. 

I  The  Williamsburg  plant  is  situated  at  Varick 
L  and  Stagg  Sts.,  at  the  head  of  Newtown 
f  Creek,  Borough  of  Queens.  It  has  the  usual 
outfit  of  Corlis  engine,  80  h.  p.,  4  sand  drums, 
10  ft.  by  30  ins.,  revolving  stone  and  sand 
screens,  6  melting  tanks,  1.5.000  lbs.  capacity, 
oil  tanks  35,000  gals,  capacity.  The  top  mix- 
er is  of  15  cu.  ft.  capacity  and  the  binder 
mixer  of  0  cu.  ft.  capacity  and  the  maximum 
output  of  paving  material  is  about  320  boxes 
of  top  or  640  boxes  of  binder,  working  8 
hours,  or  10  loads  of  binder  of  9  boxes,  each 
0  cu.  ft.,  or  9  loads  of  top  each  of  5  boxes  of 
15  cu.  ft.  There  is  storage  for  about  1,700 
cu.  yds.  of  stone  and  1.200  of  sand  and  the 
yard  contains  the  usual  sheds  for  cement  and 
stone  dust  and  the  machine  shop.  The  refined 
asphalt  is  sent  here  from  Maurer,  N.  J.,  and 
no  refining  is  done.     The  force  is  as  follows : 

2  engineers,  night  and  day,  at  $5.00  per  day. 
2  firemen,  niglit  and  day,  at  $3.50  per  day. 
2  watclimen  at  $2.00  per  day. 

1  fireman  for  tanks  at  $3.00  per  day. 

2  oilers  at  $2.25  per  day. 

1  coal  passer  at  $2.50  per  day. 

1  hoisting  engineer  at  $5.00  per  day. 

2  yard  foremen  at  $5.00  per  day. 
2  clerks  at  $3.00  per  day. 

42  laborers  at   $1.75   per   day. 

The  Jersey  City  plant  and  Bronx  plant  have 
drums  for  heating  old  asphalt  removed  from 
the  street.  It  is  fed  to  a  crusher  and  elevated 
to  the  top  of  the  drum,  which  stands  on  end 
and  is  steam  jacketed.  The  material  is  re- 
moved from  the  bottom  and  placed  in  a  mix- 
er, where  asphalt  cement  is  added,  and  the 
material  used,  where  permitted,  as  a  binder 
course.  The  repair  work  of  this  company  is 
in  charge  of  a  superintendent  who  directs  the 
locations  of  the  gangs  daily,  after  consulta- 
tion with  the  city's  engineer,  and  he  obtains 
his  material  from  the  three  plants,  as  indi- 
cated, and  as  the  necessity  of  the  work  re- 
quires. The  foremen  of  the  gangs  report 
daily  to  him  the  material  used  and  square 
yards  of  pavement  laid;  the  latter  being 
classified  into  pay  work  and  the  company's 
maintenance  work  on  its  streets  under  guar- 
antee. The  Barber  .Asphalt  Paving  Co.  has 
available  for  immediate  use,  22  rollers  of  5 
tons  weight,  4  rollers  of  3  tons  weight  and  1 
roller  of  8  tons  weight. 

The  plants  of  the  Uvalde  Asphalt  Paving 
Co.  are  situated  at  the  foot  of  Greene  St., 
Jersey  City :  at  Grand  and  Varick  St.,  Brook- 
lyn, and  at  157th  St.  and  Harlem  River.  Man- 
hattan. The  latter  plant  has  not  been  operat- 
ed in  some  time,  but  is  in  good  repair  and 
could  be  put  in  operation  at  short  notice. 
These  plants  are  nearly  uniform  in  design  and 
are  all  kept  in  excellent  repair.  They  turn 
out  about  200  boxes  of  material  in  8  hours, 
each  box  being  Ifi  cu.  ft.  It  is  delivered  al- 
most exclusively  in  end  dumping  carts,  which 
have  been  especially  designed  for  the  work ; 
each  plant  refines  the  crude  asphalt  used  by 
it.  The  roller  outfit  consists  of  ten  of  5  tons 
and  one  of  10  tons.  The  street  equipment  and 
manner  of  working  it  is  the  same  as  that  de- 
scribed for  the  Sicilian  .Asphalt  Paving  Co. 

The  Jersey  City  plant  is  housed  in  a  build- 
ing which  has  a  steel  frame  work  covered 
with  galvanized  iron,  and  the  entire  plant  is 
under  cover  with  the  exception  of  the  storage 
area  for  the  sand,  stone  and  asphalt.  There 
are  four  sand  and  two  stone  drums.  95  H.  P. 
Corliss  engine,  150  H.  P.  boiler,  top  mixer  16 
cu.  ft.  capacity,  and  binder  mixer  same  cap- 
acity; oil  tanks  30,000  gals.  The  company  has 
at  its  disposal  about. 45  trucks:  1  fireman,  1 
I  engineer.  1  machinist.  1  foreman.  1  clerk  and 
30  laborers  employed  to  make  up  a  force  of 
'"  men.  .A.sphalt  is  refined  and  is  agitated  by 
ir  and  dipped  by  hand.     The  dust  collecting 

(apparatus  is  complete  and  effective.  The  com- 
pany claims  to  have  laid  3,760  yds.  of  pave- 
ment, including  binder,  in  one  day.  Eight 
loads  of  top  and  ten  loads  of  binder,  is  max- 
imum output,  or  80  to   100  loads  per  day. 

The  plants  of  the  Barber  Asphalt  Paving 
Co.  and  the  Uvalde  Asphalt  Co..  which  are  lo- 
cated in  Williamsburg,  on  Newtown  Creek, 
are    accessible    by    the    Williamsburg    Bridge, 


which   places  them   within   easy   reach   of   the 
lower  district  in  Manhattan. 

The  plant  of  the  Sicilian  Asphalt  Paving 
Co.  is  located  on  the  north  side  of  54th  St., 
near  r2th  Ave,,  at  the  water  front.  It  is 
about  15  years  old,  is  built  of  steel  and  is 
carefully  and  systematically  arranged  to  oc- 
cupy a  small  ground  space.  An  upright  en- 
gine drives  two  sand  drums,  two  stone  drums, 
elevator  and  machinery  for  making  roofing 
material.  Refining  is  done  here  and  crude 
asphalt  is  brought  in  carts  up  an  incline  to 
the  level  of  the  stills.  There  are  two  mixers 
of  16  cu.  ft.  capacity  each  ;  65  loads  per  day 
of  4  bo.xes,  10  cu.  ft.  each,  is  about  the  maxi- 
mum capacity.  This  output,  however,  is  ob- 
tained when  end  dumping  wagons  are  used. 
If  bottom  dumping  wagons  are  used,  the  out- 
put is  increased  as  these  take  5  boxes  of  16 
cu.  ft.  The  company  claims  that  it  can  lay 
2,500  yds.  of  finished  asphalt  pavement  in  a 
day,  using  its  maximum  output.  It  confines 
its  operations  that  part  of  the  city  below  100th 
.St.,  and  is  not  troubled  by  long  hauls,  that  to 
Maiden  Lane  being  its  longest  and  the  dura- 
tion of  that  about  two  hours.  The  carts  used 
are  of  the  end  dumping  variety  largely,  only 
about  one-third  being  of  the  bottom  dumping 
style  and  these  are  used  on  new  work.  The 
composition  of  the  street  force  is  about  the 
same  as  that  described  as  being  used  by  the 
Barber  Asphalt  Co.,  but  the  cutting  out  of  the 
pavement  is  followed  by  the  laying  and  they 
do  not  proceed  simultaneously  as  with  the 
before  mentioned  company.  Its  roller  outfit, 
available  for  immediate  use.  is  two  2\4  ton 
rollers,  five  5  ton  roller.s,  one  13  ton  roller. 
The  rollers  are  of  the  tandem  "Pioneer"  type. 
Blacksniithing  and  light  repairs  are  done  at 
this   plant- 

The  plant  of  the  .Asphalt  Construction  Co 
is  located  at  137th  St,  and  Harlem  River  and 
is  a  modern  plant  in  every  particular.  It  has 
two  large  sand  drums,  sizes  21  ft.  by  48  in,, 
4  melting  tanks,  oil  tanks  of  27.000  gals,  ca- 
pacity, and  its  mixers  are  two  in  number,  the 
top  mixer  having  16  ft.  capacity  and  the  bind- 
er mixer  13  cu.  ft.  capacity.  There  is  stor- 
age in  the  yard  for  700  cu.  yds.  of  stone  and 
700  cu.  yds,  of  sand.  Owing  to  this  small 
storage  capacity,  in  the  busy  time  it  is  neces- 
sary that  boats  should  always  be  at  the  dock 
in  the  course  of  unloading.  The  company 
uses  Bermudez  and  California  asphalt.  The 
plant  is  run  by  a  125  H,  P.  Corliss  engine, 
steam  for  which  is  supplied  by  a  150  h.  p. 
boiler.  The  dust  collecting  apparatus  is  a 
feature  of  this  plant  and  makes  it  cleanly  and 
convenient  and  agreeable  to  work  in.  The 
roller  outfit,  available  for  immediate  use,  is 
one  3  ton  roller,  one  7  ton  roller,  one  11  ton 
roller.  The  maximum  output  of  pavement 
material  is  about  88  loads  of  5  boxes,  each 
of  16  cu.  ft.,  per  day.  or  144  boxes  of  top, 
each  of  14  cu.  ft.  and  244  boxes  of  binder, 
each  of  13  cu.  ft.  The  estimated  cost  of  run- 
ning the  plant,  exclusive  of  pavement  ma- 
terial used,  is  stated  to  be  $95  per  day. 

The  Borough  organization  for  the  record- 
ing of  pavement  defects  consists  of  a  division 
of  the  citv  into  six  districts,  each  in  charge 
of  a  Chief  Inspector  under  whom  are  four  to 
six  division  inspectors  who  patrol  the  streets 
and  record  all  holes,  openings  or  other  defects 
in  the  asphalt  pavement,  .\sphalt  contractors 
are  sent  copies  of  these  records  and  are  di- 
rected to  do  the  work  indicated.  Should  they 
fail,  special  reports  are  made  to  the  .Assistant 
En.gineer  in  char.se.  who  initiates  steps  to 
carry  out  the  work  as  provided  by  the  con- 
tracts. 

Difficulties  in  carrying  out  the  work  in  ac- 
cordance with  the  contract  provisions,  which 
require  a  continuous  maintenance  of  the  pave- 
ment in  good  repair,  are  the  lar.ge  number  of 
street  openin.ffs  and  the  consequent  confusion 
as  to  ownership  and  responsibility  for  pave- 
ment damage,  interference  with  the  repair 
work  due  to  congested  traffic  conditions  mak- 
ing it  slow  and  requiring  it  to  be  done  over, 
and  the  sudden  accumulation  of  work  due  to 
unfavorable  weather  conditions.  During  the 
winter,  when  snow  and  ice  and  low  temnera- 
ture  prevail,  rollers  are  difficult  to  move  and 
slide  easilv  on  the  slippery  pavements,  nor 
can  they  be  stored,  except  temporarily,  on 
the  streets,  because  of  frequent  objections  of 


property  owners.  Materials  are  difficult  ta 
move  from  plant  to  street ;  ferries  are  de- 
layed, and  sand  and  stone  at  plant  are  wet  or 
frozen.  Less  work  is  gotten  from  the  men 
and  tools  are  apt  to  be  too  hot.  The  holes 
are  likely  to  be  filled  with  snow  and  mud, 
even  though  the  adjacent  pavement  be  dry, 
and  in  addition  there  is  the-  uncertainty  of  the 
weather  conditions.  During  the  suspension  of 
repairs  the  traffic  continues  and  is  highly  de- 
structive in  the  wet  and  cold  periods,  and  re- 
sults in  pavement  conditions  of  which  loud 
complaint  is  made  by  the  public. 


Some  English  Data  on  Resurfacing  Maca- 
dam.— The  following  data  for  the  resurfacing 
of  main  roads  through  an  urban  district  in 
the  Lake  District  of  England  were  given  in 
a  recent  issue  of  The  Surveyor  by  M.  C. 
Watson,  Surveyor  to  the  .A.mblerside  Urban 
District  Council.  The  roads  are  located  about 
5  miles  from  a  railway  station  "and  have  to 
bear  a  very  heavy  through  carting  traffic  all 
the  year  round,  and  in  the  summer  months 
have  to  withstand  probably  a  heavier  coach 
and  motor  traffic  than  those  of  any  other 
part  of  the  county,  besides  a  service  of  heavy 
motor  buses  to  and  from  the  station.  The 
stone  used  is  from  the  council's  quarries,  and 
.  is  known  as  a  blue  limestone.  It  is  of  a  very 
varying  nature  and  difficult  to  break,  the  price 
l>aid  for  quarrying  being  30  cts.  per  cu.  yd.  of 
broken  stone,  and  for  breaking  00  cts.  per 
cu.  yd.  The  following  refers  to  work  done  in 
January.  The  weather  was  wet  with  spells  of 
frost.  The  length  of  road  rolled  was  !)30  lin. 
yds. ;  the  superficial  area,  4,500  yds.  The  cost 
was  as  follows : 

Per  Sq. 
Yd.,  Cts. 

.Stone,   .■;00  cu.   yds.   at  96  cts 6.40 

Binding:   26 

.Scarifying,  39  hours  at  7d 12 

Roller  drivers'  wages,  21  days  at  $1.20, 
including  getting  up  stearn  but  not 
scarifying.       The     actual      time     rolling 

being  about  7   hours  per  day 56 

Manual   labor    gg 

Team  labor,  including  hauling  rough  stone 
from    quarry    to    depots    to    he    broken, 
greatest  distance  2  miles,  also  watering  2.40 
Fuel.    60    cwts.    smokeless   coal,    including 
carting,  at  45  cts.  per  cwt 60 

Total     11.02 

This  gives  a  cost  of  53  cts.  per  lin.  yd.,  or 
$943  per  mils  for  a  road  approximately  5  yds. 
wide ;  the  average  width  of  roadway  being 
7  yds.,  one  cubic  yard  of  stone  covering 
about  15  sq.  yds.  Number  of  yards  rolled  per 
day  was  44  lin.  and  214  super.  The  follow- 
ing relates  to  work  done  in  February.  The 
weather  was  wet  and  there  were  spells  of 
frost._  The  length  of  roadway  rolled  was 
048  lin.  yds. ;  the  superficial  area  was  4,50(J 
sq.  yds. 

Per  Sq. 
Yd.,    Cts. 

Stone.  366  yds.  at  96  cts 7. go 

Binding    28 

Scarifying,  3C  hours  at  14  cts .12 

Roller    driver's    wages.    16    days    at    $1.20. 

actual  lime  rolling  about  S  hours  per  day     .42 

Manual    labor 82 

Team    labor,    also    watering    (work    nearer 

to    depots) 1.30 

Fuel    60 

Total     "iTs* 

This  gives  a  cost  of  78  cts.  per  lin.  yd.,  or 
$1,390  per  mile  for  a  road  average  7  yds. 
wide.  The  actual  width  of  the  roadway  in 
this  case  was  13  yds.  One  cubic  yard  of  stone 
covered  about  12  super,  yds. ;  number  of  yards 
rolled  per  day,  40  lin.  and  '280  super.;  the 
slight  increase  in  cost  oyer  the  first  figures 
due  to  extra  metal  put  on  some  parts  of  the 
road.  Nothing  has  been  allowed  in  the  above 
figures  for  depreciation  of  roller,  or  for  the 
driver's  wages  when  not  able  to  roll  on  ac- 
count of  frost — which  amounted  to  28  days 
out  of  65 — wear  and  tear  of  tools  and  carts, 
or  for  horse  keep,  and  so  forth.  A  cause  of 
considerable  troulDle  in  winter  time  is  the  way 
in  which  horses  are  shod  in  this  district.  Oi 
the  first  signs  of  frost  the  horses  are  fitted 
with  block  shoes,  capable  of  holding  four 
sharps  in  each  shoe,  and  this  class  of  shoe  is 
used  throughout  the  winter — frost  or  no  frost. 
The  result  is  that  great  damage  is  done  to  the 
roads  through  the  loosening  of  the  metal. 
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COMPARISON  OF  CERTAIN  SPECIinCATlONS  FOR  OIL  MACADAM  I'AVEMENT 


rity 

Foundntlon 

Roller 

I'liinl  'rhickiioss  of  Pv(. 

l*'lr9t  Course 

Second  Course 

SIxe  Stone                     Thickness 

Size  Stone                      Thickness 

111   t'Ml 

!t' 

}  to  3-                                  2J- 

r  to  2"                                   2- 

10  ton 

Accordlns  to  amount 
or  tramc 

I  J-  to  3'                                 

}•  to  H' 

Santa  Monica        

IrXirth  tulxeU  with  oil— 
3  mixings 

250  lbs.  per  In. 

.2*  to  4'  of  uravel 

(Sec  founthiiioii 

Dust  to  I"                              n* 

Borkerlcy . .                          

Rolled  I-:artli 

2.'.o  lbs.  iwr  In. 

r 

Ettrth  sub-yrade  raveled 

with  Imrrow.  then  }'       

layer  of  i"  (rrnvel 

Santa  airbara 

Rolled  Etirtli 

10  ton 

R"  (It  Kulter 
'■  at  crown 

U"  to  2i"  with                      3-  (KUtter) 
screenlnifs                        .'•'  (crown) 

Bakcrsfleld 

Rolled  Earth 

1 0  ton 

2"  flt  cutter 
3J-  at  crown 

Earth  pulverized  for 
6'  below  gravel 

i"  to  3"                                 2"    (entter) 

3i"  (crown) 

Sacramento 

Rolled  Earth                     300  lbs.  per  In. 

6' 

li'to  2i"  with                      4- 
screenlnes  and  water 

i'to  14-  with                          p. 

screenings  and  water 

New  Jexaey  (State)                         

1 
Rolled  Kirth                       10  ton 

2'  to  3'  with 

1"  to  2"  wUh  sand  to 

fill  50%  of  voids                   

Boise 

Rolled  Earth 

10  ton 

6' 

\i~  to  2i"  with                      4- 

rto  ir  with                         .,, 
screenlnt?sand  water        * 

scrpcnirm's  ;iiid  water 

City 

Top  Course 

on 

Amt  Rojllng                         Remarks 

sue  Stone                    Thickness 

Temperature    Character             Total  Amt         How  Applied 

Lone  Beach                                       

i'tor                    r 

-L  17^0             90%  asphalt         li  gal.  per     l  eal.  on  2nd  course 
^                      S.  G.  lOO-U*  13.       sq.  yd.       ^"      "top 

Unyielding 

sprinkle  each                ^^y  undisturbed  48  hours  before 

course                   '           t-op  course  Is  added 

1  .^O'  to  300°    80%  asphalt         \\  gal.  per    '  ^^l.  on  2nd  course 

Sprinkle  and  roll  till    Stone  drj-  for  1"  deep  before  any 
loaded  wagon  does  oil  applied.     Lay  undisturbed  for 
not  disturb               12  hrs.  before  top  course  Is  added. 

Dust  to  *■                            *■ 

■lono                    "0%  asphalt       3  to  3*  gal.   2  gal.  In  earth 

S.  G.  10°-12°  13.                    li  gal.  on  2nd  course 

Sprinkle  as  oil  Is 
mixed  with  earth. 

Roll  top  solid 

0-  to  r                     r 

4-i:0"             78%,  asphalt         J  gal.             3  gal.  on  gravel 

let  stand  0  days 

Sprinkle  top  course 

and  roll  solid 

i*  to  U'  and              2"  (EUtter) 
screenings               3'  (crown) 

+  180-             7^%  asphalt         U  gal.           '  ^al.  on  1st  course 

i     •         top 

Sprinkle  and  roll         Lay  undisturbed  24  hours  before 

solid                             top  course  is  added 

Bakersfleld.                                     

1     eal.  In  earth 
+  175°             70%  asphalt         2  gal.            i   "     on  2nd  course 

i   "     •■  top      ■■ 

Rolling  tamper  on    1st  course  till  unyielding 

Smooth  roller    "     top 

Screenings  and  sand 
to  fill  voids 

+  150°             "^^p  asphalt                            li  gal.  on  2nd  course 
S.  G.  10°-12^13.    2*  gal.             ]    ■*       ■■  top 

1st  course  3  rollings    ^.        ^      .,_ 

ond       •■      5      "           Stone  dry  IJ    deep  before  oil  Is 

Top      •■     2      •■              applied.    I  ndisturbed  two  days 

New  Jersey  (State)     

r          c0% 

Dust     ^0%                  

nn,r^  i,..                                    On  2ndcourse 
130"  to  200'   |9i%  bitumen                            ^^^  j^p  ,„  ^^^.^ 

Unyielding                    Stone  perfectly  dry  when  oils 
applied — Not  even  dew 

S.  G.  13.5    13.                                applications 

Boise                     

}-  to  }-  with                        1- 
screenlngs  and  water 

-cf/     „  K  1,                                i  eal.  on  1st  course 
'00«  to  250*    '5%  asphalt                              1..      -  on,i      •• 
S.  G.  lO^'-Uo  13.   H  gal.            1    ..      ..  fj^      .. 

Unyielding 

A  Comparison  of  Certain  Specifications 
for  a  Macadam   Pavement. 

Oil  macadam  has  been  used  quite  extensive- 
ly by  California  cities  for  a  number  of  years. 
In  our  issue  of  ]\Iarch  8,  1911,  we  described 
the  methods  employed  by  several  of  these 
cities  in  constructing  this  type  of  pavement 
and  in  this  issue  we  print  a  tabulation  showing 
the  main  features  of  the  oil  macadam  specifi- 
cations of  several  additional  cities.  The  tabu- 
lation was  prepared  by  Mr.  J.  B.  Marcelhis, 
C.  E.,  of  Boise.  Idaho.  It  will  be  noted  that 
about  the  only  uniform  points  in  the  specifica- 
tions are  the  ones  regarding  the  kind  of  foun- 
dation and  the  weight  of  the  roller.  On  all 
the  other  details  there  seems  to  be  some  little 
differences  of  opinion. 


Some  Details  of  Sand-Clay  Object  Les- 
son Roads  Constructed  in  1909-10 
by  the  U.  S.  Office  of  Public 
Roads. 

During  the  fiscal  year  ending  June  -30,  1010, 
the  U.  S.  Office  of  Public  Roads  constructed 
177,960  sq.  yds.  of  sand-clay  object  lesson 
roads.  Some  details  of  these  roads  are  given 
in  the  last  annual  report  of  Logan  Waller 
Page,  director  of  the  U.  S.  Office  of  Public 
Roads,  and  from  this  report  we  have  taken  the 
matter  that  follows : 

Dothan,  Ala. — The  work  at  Dothan,  .-Ma., 
consisted  of  grading  a  section  4.000  ft.  in 
length  of  the  Columbia  road  and  surfacing 
with    a    sand-clay    mixture    a    section    of    the 


graded  road  1,600  ft.  in  length  and  14  ft.  wide. 
The  work  was  begun  on  May  4,  1910,  and 
completed  on  May  26,  1910.  The  adjacent 
country  is  hilly  and  the  soil  sandy.  To  se- 
cure proper  grades  and  drainage  2,000  cu.  yds. 
of  earth  were  moved  an  average  distance  of 
100  ft.  with  a  road  grader  and  wheeled  scrap- 
ers at  a  cost  of  $120.85.  Eight  hundred  and 
twenty-nine  yards  of  surfacing  material  were 
hauled  an  average  distance  of  300  ft.,  spread 
upon  the  road,  and  mixed  at  a  cost  of  $99.77. 
One  cross  drain  of  corrugated  iron,  24  ins.  in 
diameter  and  24  ft.  long,  was  constructed  at  a 
cost  of  $24.  Two  wooden  culverts  were  built, 
one  4  ft.  high,  10  ft.  wide,  and  20  ft.  long,  at  a 
cost  of  $38.70,  and  one  9  ft.  high,  16  ft.  wide, 
and  20  ft.  long  at  a  cost  of  $65.47.  Part  of  the 
road  was  relocated,  and  grubbing  was  done 
that  cost  $60.78.  With  labor  at  $1  per  day  and 
teams  at  the  cost  of  subsistence — that  is,  70 
cts.  per  day — the  total  cost  of  the  road  to  the 
community'  was  $479.02,  which  is  at  the  rate  of 
S632..30  pe'r  mile. 

Tyler,  Ala. — Work  on  the  construction  of  a 
sand-clay  road  at  Tyler,  .A.la.,  through  a  level 
country  over  deep  sand  was  begun  on  Mav  3, 
1909,  and  completed  on  July  29,  1909.  the 
work  consisted  of  surfacing,  with  a  sand-clay 
mixture,  a  road  4,300  ft.  in  length  and  20  ft. 
widt.  Clay  to  the  amount  of  2,785  cu.  yds. 
was  hauled  a  distance  of  1%  miles,  spread 
upon  the  road  about  12  ins.  thick  and  mixed 
with  sand  by  means  of  plows,  harrows,  and  a 
road  grader.  A  vitrified  clay  tile  cross  drain 
12  ins.  in  diameter  and  30  ft.  in  length  wai 
put  in.  The  work  was  done  with  the  coun'.y 
convict   road   force.     The   cost   of   labor   was 


based  upon  the  cost  of  feeding  and  guarding 
the  convicts,  which  was  75  cts.  per  day,  and 
the  cost  of  feeding  the  teams,  which  was  $1 
per  day.  The  total  cost  of  the  road  to  the 
community  was  $1,628.40,  which  is  at  the  rate 
of  17  cts.  per  sq.  vd.,  or  $1,969.32  per  mile. 

Palatka,  Fla.— the  work  at  Palatka,  Fla., 
consisted  of  grading  and  surfacing  a  section 
5,000  ft,  in  length  of  the  Bostwick  road.  The 
adjacent  country  is  low  and  level  and  the  soil 
sandy.  Since  the  road  was  a  new  one  which 
had  been  laid  through  a  forest,  it  was  neces- 
sary to  grub  more  than  400  trees  and  stumps, 
and  this  was  done  at  a  cost  of  $233.11.  To  se- 
cure proper  drainage.  580  cu.  yds.  of  earth 
were  moved  at  a  cost  of  $116.75,  or  20.1  ct^. 
per  cu.  yd.  Fifteen  hundred  cubic  yards  of 
clay  were  hauled  an  average  distance  of  1 
mile,  and  for  a  width  of  14  ft.  were  spread 
upon  the  road  to  a  depth  of  8  ins,  at  the  cen- 
ter and  6  ins.  at  the  sides,  at  a  cost  of 
.¥1,167.48.  With  labor  at  $1.25  per  day  and 
trams  at  $4  per  day  the  total  cost  of  the  road 
to  the  community  was  $1,646..35,  which  is  at 
the  rate  of  $l,738.-53  per  mile. 

Albany,  Ga.— The  work  at  Albany,  Ga.,  con- 
sisted of  surfacing  a  road  5,775  ft.  in  length 
with  a  natural  sand-clay  mixture  for  a  width 
of  20  ft.  The  surrounding  country  is  level 
and  the  soil  in  the  road  is  quite  sandy.  Earth 
to  the  amount  of  3,722  cu.  yds.  was  excavated 
at  a  cost  of  $345.20,  or  9.27  cts.  per  cu.  yd. 
The  natural  sand-clay  mixture  was  hauled  an 
average  distance  of  1,200  ft.  and  spread  8  ins. 
thick.  The  cost  of  loading  was  6.5  cts.,  of 
hauling  7.3  cts.,  and  of  spreading  1.4  cts.  per 
cu.  yd.     The  labor  used  was  convict,  which  is 
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estimated  at  50  cts.  per  da)',  with  county  teams 
at  $1  per  day.  The  total  cost  of  the  road  to 
the  community  was  $838.30,  which  is  at  the 
rate  of  $766.45  per  mile.  Work  was  begun  on 
March  26,  1910,  and  the  road  was  entirely 
completed  on  May  3,  1910. 

Americus,  Ga. — The  work  at  Americus,  Ga., 
consisted  in  demonstrating  the  proper  method 
of  building  a  sand-clay  road.  A  section  of 
clay  road  528  ft.  in  length  was  graded  ready 
for  the  demonstration.  One  hundred  and 
ninety-five  cubic  yards  of  sand  were  hauled  a 
distance  of  3  miles  and  spread  upon  the  road 
with  shovels.  The  sand  and  clay  were  mixed 
with  plows  and  harrows,  and  the  road  was 
shaped  with  a  road  drag.  The  work  was  done 
by  the  county  convict  road  gang.  With  labor 
at  60  cts.  and  teams  at  the  cost  of  subsistence 
—that  is,  $1  per  day— the  total  cost  of  the  im- 
provement was  $92,  which  is  at  the  rate  of 
$920  per  mile.  Work  was  begun  on  Aug.  26. 
1909,  and  completed  on  Sept.  I,  1909. 

Blakely,  Ga. — The  construction  of  a  sand- 
clay  road  at  Blakely,  Ga.,  was  begun  on  Jan. 
25,  1910,  and  completed  on  March  5,  1910.  A 
section  of  the  Gordon  road,  .''i.SOO  ft.  in  length, 
was  graded  for  a  width  of  30  ft.  The  sur- 
face oi  the  old  road  was  gray  sand  underlaid, 
at  a  depth  of  a  foot  or  two,  with  clay,  and  in 
grading  the  road  about  half  of  the  material 
excavated  was  used  for  surfacing.  Seventeen 
hundred  and  thirty-two  cubic  yards  of  earth 
were  excavated  at  a  cost  of  $145.11,  and  1,005 
cu.  yds.  of  clay  were  loaded  and  hauled  in 
wagons  an  average  distance  of  Vz  mile  at  a 
cos"t  of  $162.35.  Cross  drains,  20  ft.  in  length. 
with  concrete  end  walls,  were  constructed  at 
a  cost  of  $120.37,  as  follows  :  One  12-in.  and 
one  15-in.  vitrified  clay  tile  and  two  concrete 
boxes  with  waterwa\-s  1  by  2  ft.  The  total 
cost  of  the  road  to  the  community  was  $731.77, 
or  $611  not  including  the  cost  of  the  culverts. 
The  work  was  done  by  tlie  ounty  convict 
road  gang,  and  the  cost  of  l;ilior  and  teams 
was  the  cost  of  guarding  and  feeding  the  con- 
victs and  feeding  the  teams,  which  was  45  cts. 
per  day  for  labor  and  $1.60  per  day  for  teams. 

Brunswick,  Ga. — A  very  sandy  road,  1,200 
ft.  in  length,  at  Brunswick,  Ga.,  was  sur- 
faced, for  a  width  of  12  ft.  with  a  sand-clay 
mixture.  Work  was  begun  on  April  7.  19ln. 
and  completed  on  April  26,  1910.  The  grade 
and  shape  of  the  road  were  satisfactory  and 
the  work  consisted  only  of  surfacing.  Clay 
could  be  secured  only  from  a  marsh,  which 
was  covered  with  water  at  high  tide.  It  was 
wheeled  out  of  the  pit  in  wheelbarrows  and 
dumped  on  a  platform,  from  which  it  was 
loaded  into  one-horse  carts  of  about  %  cu.  yd. 
capacity,  hauled  an  average  distance  of  Vz 
mile,  spread  upon  the  road  to  a  depth  of  10 
ins.,  and  mixed  with  the  sand  with  a  plow  and 
disk  harrow.  Labor  cost  S.j  cts.  per  day  and 
one-horse  carts  $3  per  day.  The  cost  of  the 
road  to  the  community  was  $47n.l4.  which  is 
at  the  rate  of  $2,068,62  per  mile. 

Colquitt.  Ga.— The  work  at  Colquitt,  Ga.. 
consisted  of  grading  V2  mile  of  earth  road 
and  surfacing  with  a  sand-clay  mixture  a 
section  of  very  sandy  road,  800  ft.  in  length. 
The  clay,  of  which  lln  cu.  yds.  were  needed 
for  the  sand-clay  mixture,  was  obtained  by 
trenching  along  the  roadside  and  was  mixed 
wit\i  the  sand  with  a  plow  and  road  grader. 
The  cost  of  moving  $80(t  cu.  yds.  of  earth 
with  a  road  grader  was  $24.45.  or  3  cts.  per  cu. 
yd.  .\11  work  was  done  by  the  county  convict 
road  gang,  at  a  cost  of  5U  cts.  per  day  for 
labor  and  $1.20  per  day  for  teams.  The  total 
cost  of  the  road  to  the  connnunity  was  $66.73, 
which  is  at  the  rate  of  $133.46  per  mile.  Work 
was  begun  on  March  UK  llHO.  and  entirely 
completed  on  March  16.  1!M0. 

Stump  Neck,  Md. — The  work  at  Stump 
Neck,  Md.,  begun  on  June  15,  1910,  and  com- 
pleted on  June  25,  1910.  consisted  of  grading 
and  surfacing  with  a  sand-clay  mixture  a  sec- 
tion of  road  580  ft.  long  and  14  ft.  wide,  and 
a  section  400  ft.  long  and  8  ft.  wide.  The 
cost  of  grading  was  $4o.S0.  Two  hundred  and 
ten  cubic  yards  of  surfacing  material  were 
loaded,  hauled  an  average  distance  of  1,500  ft. 
and  spread  upon  the  road  at  a  cost  of  $77.65. 
The  total  cost  of  the  road  to  the  community 


was  $150,  which  is  at  the  rate  of  $i)85.00  per 
mile  for  a  14-ft.  roadway. 

Brandon,  Miss. — Work  at  Brandon,  Miss., 
was  begun  on  Sept.  6,  1909,  and  was  com- 
pleted on  Nov.  11,  1909.  It  consisted  of  grad- 
ing and  surfacing,  with  a  sand-clay  mixture,  a 
section  of  road  5,344  ft.  in  length  and  18  ft. 
wide,  and  constructing  a  number  of  cross 
drains.  The  adjacent  country  is  hilly  and  the 
soil,  which  is  quite  variable,  has  the  following 
nature  along  the  road :  Station  0  to  station 
10,  stiff  clay:  station  10  to  station  13-1-50, 
sand-clay  mixture ;  station  13-1-50  to  station 
17,  deep  sand  with  a  clay  subsoil;  station  17  to 
station  24,  sand  and  clay  with  sand  predomi- 
nant ;  station  24  to  station  28,  deep  sand ;  sta- 
tion 28  to  station  31,  sand-clay  mixture;  sta- 
tion 31  to  station  35-|-50,  sandy  clay;  station 
.35-1-50  to  station  40,  clay ;  station  40  to  station 
46,  sand  and  clay ;  station  4(i  to  station  50, 
sandy  soil;  station  50  to  station  .53-1-44,  clay. 
To  secure  proper  grades  and  drainage,  6,097.4 
cu.  yds.  of  earth  were  moved  an  average  dis- 
tanc'e  of  350  ft.  at  a  cost  of  $1,743.85,  or  28.6 
cts.  per  cu.  yd.  A  long  drought  had  caused 
some  portions  of  the  road  to  become  so  hard 
that  they  coidd  not  be  plowed  and  it  was 
necessary  to  loosen  the  earth  by  blasting  and 
with  picks,  which  increased  the  cost  of  exca- 
vation quite  materially.  By  properly  distribut- 
ing the  earth  that  was  excavated  a  great  por- 
tion of  the  road  was  practically  surfaced  with 
a  sand-clay  mixture  when  the  excavation  was 
completed.  Nine  hundred  cubic  yards  of  sur- 
facing material  were  hauled  an  average  dis- 
tance of  3,300  ft.  at  a  cost  of  $211.80.  Cross 
drains  with  concrete  end  walls  were  construct- 
ed as  follows:  One  concrete  box  culvert,  27 
ft.  long,  with  a  waterway  24  ins.  by  21  ins.; 
one  concrete  box  culvert.  27  ft.  long._  with  a 
waterway  24  ins.  by  15  ins. ;  one  vitrified  clay 
tile  drain,  25  ft.  long,  15  ins.  in  diameter;  two 
vitrified  clay  tile  drains,  27.5  ft.  long.  18  ins.  in 
diameter;  one  vitrified  clay  tile  drain,  27.5  ft. 
long,  15  ins.  in  diameter;  one  vitrified 
tile  drain.  27.5  ft,  bin,;,;,  12  ins.  in 
diameter;  niie  vitrified  cla.\  tde  drain, 
57%  ft.  long,  18  ins.  in  diameter.  With 
labor  at  from  $1  to  $1.25  per  day  ;  nd  teams  at 
$3  per  day,  the  total  cost  of  the  mad  to  the 
community  was  $2,980.40,  which  is  at  the  rate 
of  $2.815..^4  per  mile, 

Charleston,  Mo. — Fuiub  for  the  improve- 
ment of  a  very  sandy  road  leading  north  from 
Charleston.  Mo.,  were  raised  by  subscription 
bv  the  business  men  of  Charleston,  excepting 
$250,  which  was  paid  from  the  county   funds. 


Work  was  begun  on  Aug.  6,  1909,  and  this, 
road  was  entirely  completed  on  Aug.  26,  1909. 
The  road  was  graded  30  ft.  in  width  between 
ditches  for  a  length  of  5,050  ft.,  and  a  strip 
15  ft.  in  width  in  the  center  was  surfaced  with 
a  sand-clay  mixture.  For  the  surfacing,  l,30l> 
cu.  yds.  of  clay  were  hauled  an  average  dis- 
tance of  5,000  ft.  in  slat-bottom  farm  wagons 
of  1  cu.  yd.  capacity,  at  a  cost  of  $569.10.  The 
cost  of  loading  the  clay  was  23.8  cts.  and  of 
spreading  upon  the  road  4.25  cts  per  cu.  yd. 
Nine  hundred  and  thirty-one  cubic  yards  of 
earth  were  excavated  and  hauled  an  average 
distance  of  400  ft.  at  a  cost  of  19.4  cts.  per  cu. 
yd.  The  total  cost  of  the  road  to  the  com- 
munity was  $1, .302.77,  which  is  at  the  rate  of 
$1,360.48  per  mile.  Labor  cost  $1.50  and  teams 
$3  per  day. 

Magnolia,  Miss.— Work  was  begun  at  Mag- 
nolia, Miss.,  on  May  18,  1910,  and  was  com- 
pleted on  June  10,  1910.  It  consisted  of  build- 
ing a  sand-clay  road  1,200  ft.  in  length  and  15 
ft.  in  width,  putting  in  an  18-in.  vitrified  tile 
drain  30  ft.  in  length  and  building  a  wooden 
culvert  23  ft.  in  length  with  an  opening  of  3 
bv  5  ft.  The  road  was  built  through  a  rolling 
country  on  a  heavy  clay  soil.  Four  hundred 
and  seventy-four  cubic  yards  of  earth  were 
moved  an  average  distance  of  200  ft.  at  a  cost 
of  25.4  cts.  per  cu.  yd.  Sand  to  the  amount  of 
222.2  cu.  yds.  was  loaded  in  wagons  with 
shovels  at  a  cost  of  17.9  cts.,  hauled  an  aver- 
age distance  of  1  mile  at  a  cost  of  20.7  cts. 
per  cu.  yd.,  and  spread  upon  the  road  with 
shovels  at  a  cost  of  14.-07  cts.  per  cu.  yd.  This 
work  was  done  with  convict  labor,  and  the 
total  cost  to  the  community,  with  guards  at 
$1,  convict  at  80  cts..  mules  at  50  cts.,  and 
hired  teams  at  $4  per  day,  was  $338.40,  which 
is  at  the  rate  of  $1,488.96  per  mile,  or  10.1  cts. 
per  S(|.  yd. 

Benton,  Mo.  —  Two  sand-clay  roads  were 
constructed  at  Benton,  Mo.,  one  on  a  sandy 
soil  and  the  other  on  a  gumbo  soil,  to  illus- 
trate the  methods  of  construction  on  a  sand 
base  and  on  a  clav  base.  Work  was  begun  on 
Sept.  13,  1909,  and  completed  on  Oct.  6,  1909. 
The  first  road,  850  ft.  in  length,  was  con- 
structed on  a  sandy  soil.  To  secure  proper 
grades  and  drainage,  250  cu.  yds.  of  earth 
were  moved  with  drag  scrapers  and  a  road 
grader  at  a  cost  of  $15.  Gumbo  was  hauled 
an  average  distance  of  6.000  ft.  and  spread  15 
ft.  in  width  and  10  ins.  deep,  and  mixed  with 
the  sand  with  plows  and  a  road  grader.  The 
total  cost  of  the  road  was  $184.01,  which  is  at 
the  rate  of  $1,143  per  mile.     The  second  road. 
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"Cniiviet    labor — cost    of 
6-in.    at   sides.      "Convict 


■Sand-elav  mixture  on  only  1.600   ft.     =Cost  of    subsistence    of    teams, 
feertin"  and  euardine  convicts.     -"Cost  of  feeding   teams.     "S-in.    at    center,    .  ..,,., 

llhoi  ?(?ounty  teams  "Convict  labor-cost  of  guarding  and  feeding  convicts;  co.st  of  feeding 
Sams  -SOO  ft  surfaced  with  sand-clay.  "580  ft..  14  ft.  wide;  40(i  ft.  S  ft.  wide.  "Convict  labor 
— euai-ds  at  $1  '  convicts  at  80  cts.  '=Mules  at  50  cents  and  hired  teams  at  .$4.  "4-in.  to  i.-in 
"$^50  to  S5  '-lO-in.  in  center.  6-in.  at  sides.  "Convicts,  50  cts.  for  feeding  .and  .'!U;''rtins  each 
mail  "County  teams  driven  by  convicts.  "Convicts,  cost  of  feeding  and  guarding.  ■"60n  ft.  sin - 
faced'  with  .sand-clay   mixture.     ™7-in.   in  center,   4-in.  at  edges. 
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1.12o  ft.  in  length,  was  built  on  a  gumbo  soil. 
To  secure  proper  drainage  855  cu.  yds.  of 
€arth  were  moved  with  drag  scrapers  and  a 
road  machine  at  a  cost  of  $53.38.  Sand  was 
hauled  an  average  distance  of  600  ft.  and 
spread  over  the  road  lor  a  width  of  15  ft.  and 
a  depth  of  11  ins.  The  sand  and  clav  were 
mixed  with  plows  and  a  road  grader.  The 
cost  of  this  section  was  $1'27.70,  which  is  at  the 
rate  of  $5!i!>.30  per  mile. 

Fremont,  Neb.— The  work  at  Frcmoni, 
Neb.,  consisted  of  building  a  sand-clav  road 
5.221  ft.  in  length  and  16  ft.  wide  through  a 
level  country  on  gumbo  soil.  The  road  "was 
satisfactorily  graded  and  the  work  consisted 
HI  surfacing  it.  Sand  shipped  4%  miles  by 
rail  and  hauled  %  mile  in  wagons  was  spread 
from  5  to  6  ins.  deep  and  16  ft.  wide  over  the 
gumbo,  which  had  previously  been  plowed  and 
pulverized  for  a  depth  of  from  4  to  5  ins. 
Considerable  difiiculty  was  experienced  in 
getting  the  sand  and  guml)o  thoroughly  mixed, 
but  by  wetting  the  road  quite  thoroughlv  fair 
results  were  obtained.  Water  was  obtained 
by  pumping  with  a  gasoline  engine,  from 
driven  wells  along  the  roadside.  The  sand 
was  delivered  at  the  railroad  siding  for  42.5 
cts.  per  cu.  yd.  With  labor  at  $2:Iii  per  dav 
and  teams  at  $4  per  day.  the  cost  of  the  roail 
to  the  community  was  $2,064.24,  which  is  at 
the  rate  of  22.24  cts.  per  sq.  yd.  or  $2,087.59 
per  mile. 

Ravenna,  Neb.— .At  Ravenna,  Neb.,  the  work 
consisted  of  building  a  sand-clay  road  4,935 
ft.  in  length  and  12  ft.  in  width  over  a  sandy 
soil.  At  a  cost  of  6.2  cts.  per  cu.  yd.,  clay  to 
the  amount  of  2,120  cu.  yds.  was  loaded  into 
wagons  with  an  elevating  grader,  hauled  an 
average  distance  of  1,525  ft.  at  a  cost  of  12.2 
cts.  per  cu.  yd.,  and  spread  with  a  road  grader 
at  a  cost  of  8.1  cts.  per  cu.  yd.  The  total  cost 
of  the  road  to  the  community  was  $628.88, 
which  is  at  the  rate  of  4.4  cts.  per  sq.  yd.  or 
$672.84  per  mile.  The  cost  of  labor  was  $2.25 
and  teams  $4  per  day.  The  work  was  begun 
on  Oct.  4,  1909,  and  completed  on  Oct.  20, 
1909. 

Stuart,  Neb.— The  work  at  Stuart,  Neb.. 
consisted  in  surfacing  with  sand-clay  4,520  ft. 
of  rcpad  18  ft.  wide  over  gumbo  and  black 
prairie   soil.      Work   was    begun   on    June   29, 

1909,  and  completed  on  July  27,  1909.  Eighteen 
hundred  and  sixty-eight  cubic  yards  of  earth, 
removed  from  a  cut,  were  found  suitable  for 
surfacing  and  were  hauled  an  average  distance 
of  1,700  ft.  in  wheeled  scrapers  and  wagons, 
and  spread  upon  the  road  witli  shovels  and  a 
road  grader,  at  a  cost  of  $781.66.  The  wagons 
were  loaded  with  an  elevating  grader  drawn 
by  a  traction  engine.  One  hundred  and  thirty 
cubic  yards  of  sand  were  required  and  were 
hauled  an  average  distance  of  600  ft.  The  to- 
tal cost  of  the  road  to  the  communitv  was 
$875.32,  which  is  at  the  rate  of  $1,022.47  per 
mile. 

Edenton,  N.  C. — Two  roads  were  built  at 
Edenton.  N.  C,  between  May  20  and  June  27, 

1910.  The  first,  500  ft.  in  length,  was  built  as 
an  experiment  to  determine  the  value  of  a 
clay  which  consisted  of  a  fine  slate-colored 
silt.  A  very  sandy  road  w'as  surfaced  witli 
this  clay  16  ft.  wide  and  9  ins.  deep.  The 
sand  and  clay  were  mixed  w-ith  plows,  har- 
rows, and  a  road  grader.  The  indications 
were  that  the  materia!  would  make  a  fairly 
satisfactory  road.  The  total  cost  of  this  ex- 
perimental road  was  $137.05,  which  is  at  the 
rate  of  $1,440  per  mile.  The  second  road, 
1,600  ft.  in  length,  over  very  sandy  soil,  was 
surfaced  with  a  sand-clay  mixture  for  a 
width  of  12  ft.  To  secure  proper  grades  and 
drainage  500  cu.  yds.  of  earth  were  moved  an 
average  distance  of  200  ft.,  at  a  cost  of  $79.65. 
Five  hundred  and  seventy  cubic  yards  of  sur- 
facing material  were  used,  and  provided  a 
wearing  surface  about  8  ins.  in  thickness.  The 
total  cost  of  this  road  to  the  communitv  w-as 
$206.20,  which  is  at  the  rate  of  $680  per  mile. 
The  cost  of  labor  was  $1  and  of  teams  from 
$2.50  to  $5  per  day. 

Laurinburg.  N.  Co.— On  Aug.  30.  1909,  the 
work  of  grading  and  surfacing  with  a  sand- 
clay  mixture  5.200  ft.  of  tlie  Maxton  road  at 
Laurinburg,  N.  C,  was  begun  and  on  Sept. 
25,    1909,    it    was    entirely    completed.      Four- 


teen hundred  and  ninety-eight  cubic  yards  of 
earth  were  excavated  and  hauleil  with  wheeled 
scrapers  and  wagons  an  average  distance  of 
250  ft.,  at  a  cost  of  $269.50.  Thirty  feet  of 
10-in.,  %  ft.  of  18-in.,  and  48  ft.  of  24-in.  vitri- 
fied pipe  were  furnished,  at  a  cost  of  $85.80, 
and  laid  for  cross  drains.  The  first  4,000  ft. 
of  the  road  were  sand  and  the  remainder, 
1,200  ft.,  was  clay.  Clay  was  hauled  from  the 
clay  section  to  the  sand  section,  and  sand 
from  tlie  sand  section  to  the  clay  section  in 
such  quantities  as  to  give  a  compacted  wear- 
ing surface  of  a  sand-clay  mixture  12  ft.  wide 
and  4  ins.  thick.  The  total  cost  of  the  road  to 
the  community  was  $705.62,  which  is  at  the 
rate  of  $718  per  mile.  Labor  cost  $1  and 
teams  $3  per  day. 

Nashville,  N.  "C.— The  work  of  buiUling  .i 
sand-clay  road  at  Nashville,  N.  C,  2,300  ft. 
long  and  12  ft.  wide,  was  begun  on  .'\ug.  9. 
1909,  and  completed  on  Aug.  17,  1909.  The 
adjacent  land  is  rolling  and  the  soil  sandy. 
To  secure  proper  drainage  495  cu.  yds.  of 
earth  were  moved  with  drag  scrapers  and  a 
road  grader  an  average  distance  of  75  ft.,  at  a 
cost  of  $59.40,  or  12  cts.  per  cu.  yd.  Six  hun- 
dred and  ei.ghty-two  cubic  yards  of  surfacing 
material  were  hauled  in  one-horse  carts  an 
average  distance  of  800  ft.  and  spread  upon 
the  road  to  a  depth  of  10  ins.  in  the  center 
and  6  ins.  at  the  sides,  at  a  cost  of  $81.70.  The 
total  cost  of  the  road  to  the  communitv  was 
$180.94,  which  is  at  the  rate  of  $341. l'9  per 
mile.  Labor  cost  $1  per  day,  one-horse  carts 
$1.50  per  day,  .'.nd  teams  $3  per  day. 

Salisbury,  N.  C. — The  local  authorities  at 
Salisbury,  N.  C.,  had  graded  1  mile  of  clay 
road  for  a  width  of  25  ft.  between  shoulders 
and  had  covered  a  strip  10  ft.  in  width  with 
sand  about  6  ins.  deep.  The  work  therefore 
consisted  in  mixing  the  sand  and  clay  and 
adding  additional  sand  where  needed.  Two 
hundred  and  seventy-eight  cubic  yards  of  sand 
were  hauled  'U  mile  and  spread  upon  the  road 
at  a  cost  of  $157.30.  The  sand  and  clay  were 
then  mixed  with  plows  and  harrows  at  a  cost 
of  $9.60.  The  work  was  done  by  the  county 
convict  road  gang.  With  labor  at  4U  cts.  and 
teams  at  the  cost  of  subsistence — that  is,  80 
cts.  per  day — the  total  cost  of  the  work  was 
$198.75.  Work  was  begun  on  Sept.  21,  1909, 
and  completed  on  Sept.  27,  1909. 

Darlington,  S.  C. — The  work  of  constructing 
a  sand-clay  road  at  Darlington,  S.  C,  was  be- 
gun on  June  27,  1910.  The  proposed  road  will 
be  3.780  ft.  in  length  and  surfaced  with  a 
sand-clay  mixture  20  ft.  in  width.  Since  tlie 
work  was  not  completed  in  this  fiscal  year,  a 
detailed  statement  of  it  will  be  deferred  until 
the  next  annual  report. 

Florence,  S.  C. — The  work  at  Florence,  S. 
C,  consisted  of  improving  a  section  of  the 
Dargan  road,  1,000  ft.  in  length,  with  gravel 
and  a  sand-clay  mixture.  One  hundred  and 
seventy  feet  were  surfaced  with  gravel  which 
had  been  shipped  in  by  rail  previous  to  the  ar- 
rival of  the  representative  from  this  office. 
The  remainder  of  the  section,  830  ft.,  was 
surfaced  with  a  sand-clay  mi.xture.  The  clay 
and  sand  which  were  used  were  obtained  prac- 
tically from  the  roadside,  at  a  cost  of  about 
one-fifth  that  of  the  gravel.  Fifty-eight  cubic 
yards  of  gravel  were  purchased  at  83  cts.  per 
cu.  yd.,  hauled  a  distance  of  1  mile,  and  spread 
upon  the  road  at  a  total  cost  of  $85.9U.  The 
cost  of  the  sand-clay  section  was  $77.90.  The 
work  was  done  by  the  county  convict  road 
gang  and  labor  was  estimated  at  40  cts.  per 
day,  horse  and  cart  at  $2  per  day,  and  teams 
at  $3  per  day. 

Hartsville.  S.  C. — -\  sand-clay  road.  5.l'S0 
ft.  in  length,  was  built  at  Hartsville,  S.  C, 
through  a  practically  level  country  on  a  sandy 
soil.  L'nder  the  sandy  soil,  which  was  ;ihout 
1  ft.  in  thickness,  was  found  a  good  quality  of 
clay.  A  wide  trench  was  dug  along  both  sides 
of  the  road,  the  sandy  soil  was  thrown  to  the 
outside  of  the  road,  and  the  clay,  sufficient 
for  a  lO-in.  sand-clay  surface,  was  dragged  to 
the  middle  of  the  road.  The  sand  and  clay 
were  then  spread  and  mixed  with  a  road 
grader.  All  surplus  sand  was  drifted  back 
into  the  trench.  Cross  drains  of  vitrified  pipe 
were  constructed  as  follows :     Two  24-in.,  .50 


ft.  long;  one  30-in.,  40  ft.  long;  one  15-in.,  24 
ft.  long;  and  one  12-in.,  24  ft.  long.  All  labor 
was  ))erformed  by  jail  convicts,  which  cost  the 
county,  for  feeding  and  guarding  50  cents  per 
day  for  each  man.  The  total  cost  of  the  road 
to  the  community  w-as  $338,  including  the  cross 
drains,  and  $134.75  exclusive  of  the  cross 
drains.  Teams  were  furnished  by  the  county 
and  as  a  rule  driven  by  the  convicts,  and  were 
considered  as  costing  the  county  $1.50  per 
day.  Work  was  begun  on  June  2,  1910,  and 
the  road  was  completed  on  June  21,  1910. 

Marion,  S.  C— The  work  at  Marion,  S.  C, 
consisted  of  grading  to  a  width  of  30  to  40  ft. 
4,750  lin.  ft.  of  road  and  surfacing  it  for  a 
width  of  16  ft.  with  a  sand-clay  mixture. 
The  country  adjacent  to  the  road  was  level 
and  the  soil  quite  sandv.  Work  was  begun  on 
May  31,  1910,  and  completed  on  July  21,  1910. 
In  grading  the  road  1,456  cu.  yds.  of  earth 
were  loosened  with  plows  and  picks  and 
hauled  in  wagons  and  wheelbarrows  an  aver- 
age distance  of  .500  ft.  at  a  cost  of  2.3.5  cts. 
per  cu.  yd.  One  thousand  and  fifty-five  cubic 
yards  of  clay  were  used  on  the  road  for  the 
sand-clay  mixture,  of  which  656  cu.  yds.  were 
hauled  an  average  distance  of  1,500  ft.,  while 
the  remainder,  399  cu.  yds.,  was  obtained  from 
trenches  dug  along  the  roadside.  The  work 
was  done  by  the  county  convict  road  gang, 
and  the  cost  of  labor  was  the  cost  of  feeding 
and  guarding  the  convicts,  which  was  35  cts. 
per  day.  Teams  were  owned  and  furnished 
by  the  county,  and  the  cost  of  team  labor  was 
estimated  at  the  cost  of  subsistence,  which 
was  $1  per  day.  The  total  cost  of  the  road  to 
the  community  was  $609.00,  which  is  at  the 
rate  of  3  cts.  per  sq.  yd.,  or  $677.02  per  mile. 

Newberry,  S.  C. — Work  was  begun  at  New- 
berry, S.  C,  on  the  construction  of  5,.360  ft.  of 
sand-clay  road,  on  May  26,  1909.  and  the  road 
was  completed  on  July  15,  1909.  Since  the 
natural  grades  were  satisfactory,  no  grading 
was  required.  The  clay  was  secured  from  the 
bottom  of  the  side  ditches,  loosened  with 
picks,  and  thrown  on  the  road  with  shovels. 
The  roadway  was  20  ft.  wide  between  the 
ditches  and  was  covered  with  clay  to  a  depth 
of  8  ins.  at  the  center,  gradually  diminishing 
in  thickness  to  nothing  at  the  edges.  Sand 
was  hauled  an  average  distance  of  2,000  ft. 
and  spread  6  ins.  deep  at  the  center,  gradually 
diminishing  to  nothing  at  the  edges.  The 
sand  and  clay  were  mixed  with  plows,  har- 
row's, and  a  road  grader.  Three  cross  drains 
of  vitrified  clay  tile  were  constructed,  together 
with  one  of  corrugated  iron  18  ins.  in  diame- 
ter and  20  ft.  long  with  rubble  masonry  head 
walls.  The  work  was  done  with  the  county 
convicts  and  teams.  Labor  was  estimated  at 
30  cts.  per  day  and  teams  at  $1.30  per  day. 
which  is  the  cost  of  feeding.  The  cost  of 
guarding  the  convicts  with  guards  at  $1  per 
day  was  $48.  The  total  cost  of  the  road  to 
the  community  was  $515. 4fl.  w'hich  is  at  the 
rate  of  4.33  cts.  per  sq.  yd.,  or  $508.04  per 
mile. 

Winnsboro,  S.  C. — The  work  at  Winnsboro. 
S.  C,  consisted  of  grading  a  section  of  the 
Rockton  road  1,700  ft.  in  length  and  40  ft.  in 
width,  except  a  section  400  ft.  in  length,  which 
was  graded  to  a  width  of  20  ft.,  and  surfacing 
a  section  000  ft.  in  length  with  a  sand-clay 
mixture.  The  country  is  quite  hilly  and  the 
soil  a  red  clay.  To  secure  proper  grades  and 
cross  section  it  was  necessary  to  excavate 
1,6.58  cu.  yds.  of  earth,  which  was  done  with 
picks  and  shovels.  This  earth  was  then 
hauled  in  slat-bottom  wagons  an  average  dis 
t.uice  of  400  ft.,  at  a  cost  of  $163.10.  Two 
hundred  and  sixty-six  cubic  yards  of  sand 
were  hauled,  spread  upon  the  road  8  ins.  deep, 
an<l  mixed  with  the  clay  by  means  of  plows 
and  harrows.  To  protect  the  abutment  of  a 
bridge  in  the  line  of  the  work  33  cu.  yds^  of 
riprap  were  placed  about  it  at  a  cost  of  $7.20. 
The  work  was  done  by  the  county  convict 
road  gang.  With  labor  at  30  cts.  per  day  and 
teams  at  $1.50  per  day,  the  cost  of  the  im 
provement  was  $203,  which  is  at  the  rate  of 
$807.73  for  the  completed  road.  Work  was 
liegun  on  Aug.  2,  1909,  and  completed  on  Aug. 
Ur  1909. 

Paris.    Tex. — Work    was    begun    at     Paris, 
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Tex.,  on  Aug.  E),  lOUH,  and  the  road  was  en 
tirely  completed  on  Any.  27,  1909.  Two  days 
time  was  lost  in  waitinj;  for  a  concrete  cul- 
vert, which  had  been  constructed  in  the  line  of 
work,  to  harden  sufficiently  to  remove  the 
forms.  The  road,  'i,'2Hii  ft.  in  length,  was 
graded  to  a  finished  width  of  from  32  to  35 
ft.,  including  the  entire  width  of  the  shoul- 
ders. Twenty-six  hundred  cubic  yards  of 
earth  were  loosened  by  plows,  and  moved  an 


average  distance  of  l."jO  ft.  with  drag  and 
wheeled  scrapers,  at  a  cost  of  11  cts.  jier  cu. 
yd.  The  adjacent  land  is  rolling  and  at  station 
•J+8.")  and  station  43+87  concrete  culverts, 
with  spans  of  lo  ft.,  were  constructed  at  a 
cost  of  $:S-i:i.i)|i.  Clay  was  hauled  an  average 
distance  of  (loo  ft.  with  wheeled  scrapers  and 
spread  over  the  road  for  a  width  of  20  ft.,  and 
a  thickness  of  7  ins.  in  the  center  and  4  ins.  at 
the  edges.  Sand  was  spread  over  the  clay  from 


the  sides  of  the  road  with  a  road  grader,  and 
the  sand  and  clay  were  mixed  with  plows  and 
harrows.  The  road  was  then  completed  l)y 
rolling  with  a  10-ton  steam  roller.  The  total 
cost  of  the  road  to  the  community,  exclusive 
of  bridges,  was  $900,  with  labor  at  $1.50  and 
teams  at  $3  per  day  of  ten  hours. 

The  accompanying  tabulation  gives  detail  as 
to  the  construction  of  some  of  these  roads,  to- 
gether with  the  average  cost  per  mile. 
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Methods    and     Costs    of     Deep     Well 

Drilling.* 

Modern  well  drilling  methods  may  be 
grouped  into  three  general  classes — percus- 
sion, hydraulic,  and  abrasion  methods.  Since 
the  hydraulic  methods  are  readily  understood 
from  the  short  descriptions  given  in  standard 
text  books,  and  the  abrasion  methods  are  but 
little  used  in  sinking  wells,  especially  for  wa- 
ter, the  major  portion  of  this  abstract  will 
deal  with  the  percussion  method  and  its  vari- 
ous  subdivisions. 

DEFINITION    OF    METHODS. 

Percussion  outfits  use  a  heavy  drill  bar  or 
other  tool,  with  suitable  apparatus  for  lifting 
it  and  allowing  it  to  drop,  to  pound  the  rock 
into  fragments  small  enough  readily  to  be 
removed  from  the  hole.  The  percussion  prin- 
ciple is  utilized  in  the  standard,  portable,  pole- 
tool,  self-cleaning,  and  California  methods, 
whose  outfits  are  recognized  as  distinct  but 
diflfer  in  their  arrangements  for  handling  the 
tools  rather  than  in  the  operation  of  drill- 
ing The  California  method  belongs  in  this 
class,  for  though  its  successful  use  depends 
on  a  plentiful  supply  of  water,  it  involves 
drilling  by  percussion. 

Hydraulic  outfits  use  water  under  pressure 
to  loosen  the  material  and  bring  it  to  the  sur- 
face. The  chief  method  in  which  water  plays 
an  active  part  in  drilling — the  hydraulic  ro- 
tary method — has  been  developed  mainly  with- 
in the  last  ten  years  as  a  result  of  the  discov- 
ery of  oil  in  Texas  in  unconsolidated  ma- 
terials, for  penetrating  which  the  hydraulic 
rotary  drill  is  especially  adapted.  In  the  jet- 
ting method  used  for  sinking  water  wells  in 
unconsolidated  deposits  water  under  pres- 
sure plays  an  even  more  important  part  than 
it  does  in  the  hydraulic  rotary  method,  for 
the  water  jet  receives  little  aid  from  the  drill 
in  loosening  the  material  to  be  removed. 

In  methods  involving  abrasion  the  rock  is 
worn  and  chipped  ofif  by  rotating  upon  it  a 
shoe  or  bit  armed  with  some  harder  material. 
The  abrasion  principle  is  employed  by  three 
types  of  drills,  which  differ  chiefly  in  the 
a^-rasive  with  which  the  bit  is  armed  and  are 
known  as  the  diamond,  calyx,  and  the  chilled 
shot   drills. 

Several  methods,  including  boring,  punch- 
ing, and  driving,  as  well  as  diggin.sr,  which  do 
not  come  within  the  above  classification,  are 
employed   to  obtain   shallow  water   supplies. 

In  many  wells  a  single  method  is  not  em- 
ployed throughout  the  entire  work,  and  in 
some  wells  modifications  of  several  methods 
are  successively  used.  Though  percussion 
tools  are  usually  employed  in  drilling  by  any 
of  the  percussion  methods,  the  shape  of  the 
bit  used  and  the  means  of  removing  the  drill- 
ings may  be  changed  at  different  stages  of 
progress.  In  the  hydraulic  rotary  outfit  a 
percussion  drill  may  he  substituted  for  the 
cutting  shoe  in  penetrating  hard  strata,  and 
for  this  purpose  chilled  shot,  or  adamantine, 
is  also  occasionally  used  with  a  suitable  re- 
volving shoe.  Combinations  of  the  hydraulic 
rotary  and  the  jetting  methods  are  also  em- 
ployed when  penetrating  alternate  beds  of 
clay  and  .gravel.  In  the  abrasive  methods  it 
is  often  found  advantageous  in  passing 
through  hard  or  tough  material  to  replace  the 
usual  bit  by  one  operated   by  percussion. 

Abrasive   or   core   drills   are    seldom    exclu- 
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sively  employed  for  well  sinking,  their  par- 
ticular lield  of  usefulness  being  in  boring 
prospect  holes  for  ore  deposits  or  for  other 
exploration    work. 

The  terminology  employed  by  well  drillers 
throughout  tlu"  country  is  fairly  uniform. 
One  of  the  major  terms  that  may  be  men- 
tioned is  "rig."  Among  standard  drillers 
this  is  usually  applied  only  to  the  derrick, 
wheels,  and  reels,  the  word  "outfit"  being  used 
to  include  the  rig,  power  machinery,  tools, 
and  accessories.  Those  using  portable  drill- 
ing machines,  however,  apply  the  term  "rig" 
to  the  complete  machine. 

CHOICE     OF     METHOD. 

The  choice  of  method  to  be  employed  for 
drilling  any  given  well  requires  the  considera- 
tion of  many  factors,  chief  among  which  arc 
the  location  and  purpose  of  the  well  and  the 
geological  structure  of  the  rocks  to  be  pene- 
trated, n  many  localities,  for  example,  small 
tubular  wells,  from  '2  to  4  ins,  in  diameter, 
and  from  50  to  200  ft.  in  depth,  will  provide 
satisfactory  water  supplies.  In  other  locali- 
ties such  wells  are  not  satisfactory  and  wells 
of  larger  diameter  are  required.  The  advan- 
tage of  knowin.g  the  kind  of  outfit  to  select 
can  readily  be  understood.  It  nuist  be  borne 
in  mind  that  no  one  method  of  drilling  is  best 
under  all  conditions.  No  one  method  can 
even  be  said  to  be  the  best  under  most  condi- 
tions. Different  methods  are  adapted  to  dif- 
ferent localities:  each  style  of  outfit  has  ad- 
vantages and  disadvantages  which  must  be 
considered  before  drilling  is  begun. 

ST.\ND.\En    METHOD. 

Rii;. — The  most  noticeable  part  of  a  stand- 
ard outfit  is  the  derrick,  a  pyraiuidal  frame- 
work, 30  to  90  ft.  high,  erected  over  the  well. 
The  derrick  consists  of  four  legs,  steadied  by 
girts  and  braces  and  surmounted  by  a  crown 
block.  In  this  block  is  set  the  crown  pulley 
over  which  the  drilling  cable  passes.  A  lad- 
der extendin,g  up  one  side  of  the  derrick  pro- 
vides access  to  the  crowm  block.  The  weight 
of  the  derrick  rests  on  foundation  posts, 
which  are  set  deep  in  the  ground  to  render 
the  structure  firm. 

.•\t  one  side  of  the  derrick  arc  the  bull 
w-heels.  This  part  of  the  rig  consists  of  a 
reel,  on  which  the  drilling  cable  is  wound,  at 
each  end  of  which  is  a  w'heel.  usually  built 
up  of  wooden  arms  and  segments,  fastened 
together  with  wooden  pins.  These  parts  are 
known  to  the  trade  as  arms,  cants,  and  han- 
dles. The  whole  is  set  firmly  into  the  bull- 
wheel  posts  and  strengthened  by  the  bull- 
wheel  post  brace.  The  wheel  at  the  farther 
end  of  the  reel  is  grooved  to  receive  the  bull 
rope,  which  acts  as  a  belt  to  operate  the  reel. 
The  br.ake  by  which  the  reel  is  controlled 
pas.ses  over  the  near  wheel  of  the  illustration. 
Fig  3,  and  is  controlled  bv  a  lever.  In  the 
early  rigs  this  brake  consisted  of  rope  or  a 
piece  of  old  rubber  beltin.iz.  When  the  tools 
were  lowered  the  rope  would  burn  and 
smoke,  and  the  rubber  would  emit  a  verv  dis- 
.igreeable  odor.  In  present  rigs  an  iron  brake 
band  is  used. 

In  the  Californi.i  style  of  standard  rig  a 
second  reel,  known  as  the  calf  wheel,  is 
placed  on  the  side  of  the  derrick  opposite  the 
hull  wheels.  It  carries  a  cable  that  is  used  in 
lowering  and  in  jnilling  casin.g.  It  is  claimed 
that  in  deep  drilling  it  saves  nuich  time  as  it 
obviates  the  necessity  of  disconnecting  the 
tools  from  the  drilling  cable  for  these  opera- 
tions. 


Opposite  the  bull  wheels  is  the  samson  post, 
usually  about  14  ft.  long.  This  post  is  strong- 
ly braced  and  supports  the  walking  beam. 
The  derrick  end  of  this  beam  is  directly  over 
the  well  and  carries  the  temper  screw  to 
which  the  tools  are  fastened  and  by  wdiich 
they  are  fed  downward.  The  other  end  of 
the  beaiu  carries  a  pitman,  which  is  connected 
with  the  crank  of  the  jack  or  band  wheel  by 
a  wrist  pin.  This  band  wheel  is  supported  on 
jack  posts  and  transmits  power  to  the  several 
parts  of  the  rig — to  the  walking  beam  by 
means  of  crank  and  pitman,  and  to  the  bull 
wheels  through  the  tug  wheel  and  bull  rope. 
In  the  California  rig  the  calf  wheel  is  also 
operated  by  the  band  wheel  throu,gh  a  second 
tug  wheel  and  rope  belt.  The  operation  of 
the  calf  wheel  is  usually  controlled  by  a  lever 
and  clutch,  and  the  bull  wheels  are  usually 
thrown  in  or  out  of  gear  by  putting  on  or  re- 
moving the  bull  rope. 

The  sand  reel  is  just  behind  the  band  wheel 
and  is  operated  by  the  latter  through  a  fric- 
tion pulley.  This  reel  is  mounted  on  a  knuckle 
post  and  is  controlled  from  within  the  der- 
rick by  means  of  the  sand-line  pulley,  and, 
as  its  name  indicates,  it  is  used  in  handling 
the  sand  bucket  or  bailer. 

The  part  of  the  rig  that  extends  beyond  the 
derrick  rests  on  mud  sills,  which  are  usually 
sunk  in  trenches  and  have  gains  cut  in  them 
to  receive  the  subsills  and  main  sill,  and  the 
whole  foundation  is  carefully  leveled  up  and 
firmly  keyed  together. 

The  size  of  the  parts  of  a  rig  depend  on 
the  amount  and  difficulty  of  the  work  to  be 
done.  In  one  case  for  a  w-ell  2.000  ft.  deep 
the  derrick  was  72  ft.  high.  .Again,  for  wells 
from  2.000  to  3,000  ft.  deen  the  derrick  was 
82  ft.  high,  .\n  increase  in  the  length  and 
weight  of  tools  used  is  always  accompanied  by 
an  increase  in  the  size  and  strength  of  the 
derrick.  T!ie  stems  alone  of  the  drills  used 
with  the  82  ft.  derrick  were  39  to  42  ft.  long, 
and  the  sand  buckets  used  with  some  outfits 
are  60  ft.  long.  The  walking  beams  used  were 
16  and  24  ft.' long  for  the  72  and  82  ft.  der- 
ricks, respectively.  Derricks  are  usually 
made  of  wood,  thou,gh  structural  steel  has 
been  used  in  some  cases.  .\  bolted  wood  or 
steel  derrick  may  he  set  up  in  two  or  three 
days.  Three  or  four  skilled  workmen  can 
set  \\p  an  ordinary  nailed  derrick  in  from  3 
to  5  days,  the  time  depending  on  the  size  of 
the  rig  and  the  quality  and  accessibility  of 
the  lumber.  Wood  used  in  a  nailed  derrick 
can  be  used  in  two  or  three  derricks  before 
becoming  badly   split  and  worn  out. 

Power. — Steam  power  is  ahuost  universally 
used  and  is  supplied  by  a  boiler  placed  a  short 
distance  from  the  en,gine.  The  power  is  trans- 
mitted from  the  engine  to  the  band  wheel  of 
the  rig  by  means  of  a  belt.  Ordinarily  the 
throttle  is  moved  by  wires  from  the  derrick 
and  the  reverse  lever  is  similarly  operated  by 
a  man  at  the  well  by  means  of  a  rod  from  the 
derrick  to  the  engine.  The  engine  is  com- 
monly of  from  12  to  30  h.p..  and  the  boiler 
ranges  from   15  to  40  h.p. 

Tools. — The  string  of  tools  used  in  deep 
drilling  consists  of  several  parts,  all  of  which 
have  certain  definite  functions  and  are  the 
outgrowth  of  years  of  experience.  A  full 
string  (Fig.  1,  A)  comprises  rope  socket, 
sinker  bar,  jars,  auger  stem,  and  bit.  Wheth- 
er or  not  the  coiuplete  string  is  used  depends 
on  the  conditions  under  which  drillin,g  is  done. 

The  socket  may  be  fastened  to  the  drilling 
rope  in  several  ways.     It  may  have  a  tapered 
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hole  in  which  the  rope  is  secured  by  knotting; 
the  rope  and  socket  may  be  riveted  together, 
or  the  rope  may  be  threaded  back  and"  forth 
through  several  holes  in  the  socket  and  se- 
cured by  wedging. 

The  sinker  bar  is  a  long,  heavy  bar.  which 
is  used  to  add  weight  and  length  and  thus  aids 
in  keeping  the  hole  straight.  It  was  forinorly 
thought  to  be  an  essential  part  of  the  string, 
hut  it  is  now  seldom  used  unless  a  wet  bole 
(one  partly  filled  with  water)  is  being  drilled. 
It  then  assists  in  sinking  the  cable  rapidly.  If 
it  is  placed  between  the  jars  and  the  bit.  it 
adds  force  to  the  blows  of  the  latter. 

The  jars  consist  of  a  pair  of  linked  steel 
bars.  When  drilling  in  rocks  in  which  the 
bit  is  apt  to  stick  they  are  necessary  to  "jar' 
the  drill  loose.  The  drill  responds  to  the  pow- 
erful upward  blow  of  the  jars  as  tliey  are 
jerked  violently  together  by  the  stroke  of  the 
walking  beam  when  it  will  not  yield  to  the 
steady  pull  of  the  rope.  Jars  are  now  gener- 
ally di.scardcd  in  drilling  through  brittle  rock. 
In  fishing  for  lost  tools  jars  are  very  useful 
and  are  sometimes  made  longer  for  that  pur- 
pose than  for  use  in  drilling. 

The  only  weight  which  is  effective  in  adding 
to  the  blow  struck  by  the  drill  is  the  com- 
bined weight  of  the  lower  jar.  the  auger  stem, 
and  the  drill.  This  weight  is  from  ii  to  %  of 
the  total  weight  of  the  strin,g  of  tools,  and 
is  all  the  drill  can  bear.  Besides  adding  to  the 
effective  weight  the  auger  stem  increases  the 
len.eth  of  the  drill  and  so  helps  to  maintain  a 
straight  hole. 

Various  patterns  of  drilling  bits  are  used 
according  to  the  character  of  the  rock  that  is 
being  penetrated.  The  shape  illustrated  at 
the  bottom  of  the  string  of  tools  in  Fig.  1, 
A,  is  used  in  moderately  hard  rock;  Fi.g.  2 
(1)  is  a  similar,  but  thicker,  drill  used  in 
hard,  fissured  rock;  the  California  pattern. 
Fig.  2  (2)  which  is  concave  on  the  bottom,  is 
used  in  shales ;  Fig.  2  (3)  is  a  shorter  and 
lighter  bit  used  in  "spudding''  preliminary  to 
drilling.  Star  bits  Fig.  2  (4)  are  sometimes 
used  in  creviced  rock  that  dips  abruptly.  Still 
more  complex  shapes  are  used  in  reaming 
and   in  other  special  operations. 

Temper  Scretc. — The  cable  supporting  the 
string  of  tools  is  connected  to  the  walking 
beam  by  a  temper  screw  (Fig.  1,  B),  which 
allows  the  drill  to  be  fed  downward  as  the 
drill  hole  is  deepened.  The  temper  screw  con- 
sists of  a  frame  or  reins,  at  whose  lower  end 
is  a  split  nut  held  together  by  a  yoke  clamp. 
Through  this  nut  the  main  screw  passes,  and 
to  its  lower  end  is  fastened  a  handle,  by  which 
it  is  turned.  Below  the  handle  is  attached  a 
ball-bearing  swivel,  from  which  depend  the 
clamp  links  and  rope  clamps.  The  cable  is 
gripped  tightly  between  the  rope  clamps  by  a 
C  clamp  and  is  prevented  from  slipping  by 
means  of  a  "cat,"  made  of  strands  of  raveled 
rope  or  strips  of  coarse  cloth,  loosely  plaited 
or  twisted  so  as  to  form  a  cord  about  as 
thick  as  a  man's  finger  in  the  middle,  and 
tapering  toward  each  end.  The  "cat"  is 
wound  about  the  cable  at  the  point  where  the 
clamps  are  attached,  and  the  set  screw  is  then 
turned  so  as  to  bring  the  rope  clamps  firmly 
aeainst  it.  Slightly  different  forms  of  clamp, 
Fis".  2,  are  sometimes  used  with  wire  rope. 

When  the  screw  has  been  run  out  its  full 
length,  and  it  is  desired  to  bring  it  up  again, 
the  slack  of  the  drilling  rope  is  taken  up  on 
the  bull-wheel  shaft,  the  pitman  of  the  walk- 
ing beam  is  disconnected,  and  the  C-cIamp  is 
loosened.  The  yoke  clamp  is  then  loosened, 
the  main  screw  is  drawn  up  through  the  split 
nut.  the  yoke  clamp  is  again  tightened,  and 
the  temper  screw  clamped  to  the  cable.  Small 
ropes  are  fastened  to  the  short  crossbar,  or 
elevator,  at  the  upper  end  of  the  main  screw, 
and  by  pulleys  on  the  under  side  of  the  walk- 
ing beam  a  counterweight  is  hung  beside  the 
samson  post.  This  weight  balances  the  tem- 
per screw  and  renders  its  raising  easy. 

Cable. — Both  hemp  and  steel  wire  ropes  are 
now  used  for  drilling  cables.  The  approved 
hemp  rope  consists  of  three  ropes  of  three 
strands  each,  twisted  together  into  a  single 
rope.  Steel-wire  cable  consisting  of  six 
strands  of  seven  wires  each  is  a  section  com- 
monly used.     Both  hemp  and  wire  have  their 


limitations.  Hemp  is  lacking  in  durability, 
while  wire  cable  is  lacking  in  elasticity.  Elas- 
ticity is  desirable  since  the  contraction  of  the 
cable  after  a  blow  is  struck,  often  is  sufficient 
to  prevent  the  bit  from  getting  stuck  fast  in 
the  hole. 

Sfiidiiiitff. — The  term  "spudding"  is  applied 
to  drilling  without  the  aid  of  the  walking 
beam.  Since  the  string  of  tools  is  too  long 
to  be  used  in   starting  the  well,   spudding  is 
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Fig.   1 — A,  String  of  Tools  Used   with   Stand- 
ard  Drilling   Outfit:    B,  Temper  Screw. 

usually  resorted  to  for  sinking  the  first  7.5 
or  lOl)  ft.  of  a  well.  This  depth  is  also  suffi- 
cient to  give  enough  rope  in  which  to  pro- 
vide enough  elasticity  to  prevent  the  dead 
weight  of  the  string  of  tools  from  breaking 
the  rope. 

Figure  3  shows  the  standard  rig  arranged 
for  spudding.  The  cable  is  wound  firmly 
about  the  bull-wheel  shaft  and  passed  throu.yli 
the  crown  pulley  and  from  its  other  end  the 
tools,   usually  only  auger   stem   and   spudding 


drill,  are  suspended  in  the  drill  hole.  .\ 
rope  called  the  jerk  line  is  attached  to  the 
wrist  pin  of  the  band-wheel  crank,  brought 
inside  the  derrick  and  attached  to  the  part 
of  the  drilling  cable  which  extends  from 
the  crown  pulley  to  the  bull-wheel  shaft  by 
a  curved  metal  slide  called  a  spudding  shoe. 
By  carefully  adjusting  the  length  of  this 
rope  each  revolution  of  the  band  wheel  re- 
sults in  a  pull  on  the  line  and  its  subsequent 
release,  and  a  corresponding  rise  and  fall 
of  the  tools.  As  the  hole  is  deepened  the 
cable  is  let  out  by  giving  the  bull-wheel  shaft 
a  partial  revolution,  and  the  spudding  shoe 
is  slipped  farther  and  farther  down,  for  this 
downward  sliding  of  the  spudding  shoe  in- 
creases the  length  of  the  pull  on  the  drill- 
ing cable  and  hence  the  distance  through 
which  the  drill  drops.  The  sliding  motion 
is  imparted  by  the  driller's  assistant,  between 
ierks  of  the  line,  by  means  of  a  crooked  stick 
long  enough  to  reach  the  spudding  shoe  from 
the  floor  of  the  derrick. 

Spudding  is  much  harder  on  the  derrick 
than  is  ordinary  drilling,  as  the  strain  is 
brought  on  the  top  of  the  derrick  where  there 
is  the  greatest  leverage.  In  drilling  with  the 
walking  beam  the  weight  comes  on  the  sam- 
son post,  which  is  not  directly  connected 
with  the  derrick,  and  the  strain  comes  on 
the  derrick  only  when  raising  or  lowering 
tools  or  casing  and  when  using  the  sand 
bucket  or   the  bailer. 

Drilling  With  Walking  Beam. — After  the 
hole  has  been  sunk  to  the  depth  required  for 
the  string  of  tools  a  heavier  drilling  bit 
is  attached,  the  drill  rope  is  suspended  from 
the  walking  beam  by  the  temper  screw,  and 
regular  drilling  by  means  of  the  walking 
beam  is  begun.  To  allow  freedom  of  mo- 
tion to  the  walking  beam,  20  or  30  ft.  of 
the  drill  rope  are  unwound  from  the  bull- 
wheel  shaft  and  loosely  coiled  on  the  floor. 
The  pitman  of  the  walking  beam  is  then 
fastened  to  the  wrist  of  the  band-wheel 
crank.  The  crank  is  provided  with  a  num- 
ber of  holes,  so  that  the  length  of  stroke 
can  be  adiusted  to  the  depth  of  the  well,  a 
short  stroke  being  used  near  the  surface,  as 
the  strain  would  otherwise  be  too  great  for 
the  rope  to  bear.  The  engine  is  then  started 
and  the  walking  beam  begins  rocking  up 
and  down,  raising  and  dropping  the  tools 
at  the  rate  of  about  2-")  strokes  a  minute. 

Formerly  it  was  the  custom  to  revolve  the 
drill  by  inserting  a  stick  in  the  rings  below, 
the  temper  screw  and  slowly  turning  the  rope, 
first  in  one  direction  and  then  in  the  other. 
It  is  now  considered  that  after  the  hole  is 
200  or  300  ft.  deep  it  is  needless  to  turn  the 
rope  while  drilling  to  secure  a  round  hole. 
The  torsion  of  the  cable  under  the  lifting 
strain  has  the  effect  of  rotating  the  tools 
in  one  direction  on  the  upstroke  and  in  the 
other  direction  on  the  downstroke. 

As  the  drill  cuts  deeper  it  is  necessary  to 
let  out  the  drill  rope  gradually,  so  that  the 
drill  will  strike  bottom  at  each  stroke.  This 
is  done  by  loosening  the  yoke  clamp  a  little, 
and  running  out  the  temper  screw  a  turn 
or  two.  At  the  end  of  from  half  an  hour 
to  several  hours  the  temper  screw  has  been 
run  out  its  length  of  several  feet  and  the 
drill  has  advanced  an  equal  or  greater  dis- 
tance. The  tools  are  then  withdrawn,  the 
waste  that  has  accumulated  since  the  last 
bailin.g  is  removed  with  the  sand  bucket,  and 
if    necessary    a    sharpened    bit    is    substituted. 

The  withdrawal  of  the  tools  is  accom- 
plished hv  first  taking  up  the  slack  cable 
(  n  the  bull-wheel  shaft,  thus  transferring  the 
weieht  of  the  tools  to  it  through  the  crown 
pullev.  The  rooe  clamp  is  then  loosened, 
the  temner  screw  is  disconnected,  and  the 
pitman  is  thrown  off  from  the  band-wheel 
crank  pin.  By  rotating  the  bull-wheel  shaft  with 
the  engine  connection,  the  tools  may  then 
be  raised  or  lowered  at  will  This  part  of 
the  work  dem.Tids  skill,  for  if  the  bull-wheel 
brake  should  not  be  apnlied  as  the  tools  reach 
the  surface,  the  crown  block  and  nullev  would 
be  torn  loose  and  the  tools  would  fall  on  the 
workmen  beneath.  .After  the  tools  are  clear 
nf  \hc  bole,  thev  are  swung  to  one  side  and 
rnueht  in  the  loop  of  a  quarter-inch  rope 
fa.stened  to  a  leg  of  the  derrick. 
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The  operator  is  now  ready  to  bucket  the 
drillings  from  the  well.  The  sand  bucket, 
or  bailer,  comists  of  a  section  of  tubing  15 
to  60  ft.  long  and  somewhat  smaller  than 
the  well.  It  has  an  iron  valve  at  the  bottom, 
either  of  the  flat  pattern,  or  the  ball  and 
tongue  pattern.  See  Fi.t;.  2  ('-°).  In  some 
materials  in  which  the  drillings  are  thick 
and  heavy  and  do  not  readily  enter  the  bailer, 
a  sand  pump  Fig.  2  ('")  is  used.  In  addi- 
tion to  the  bottom  valve  this  has  a  plunger 
which  is  worked  like  that  of  a  water  pump, 
and  thus  sucks  the  drillings  into  the  tubing. 
The  bucket  or  pump  is  suspended  from  a 
wire  cable  that  is  wound  on  the  sand-line 
reel  and  carried  through  the  sand-line  pulley. 
The  reel  is  operated  from  the  derrick  by 
a  lever,  which  brings  its  friction  pulley  into 
contact  with  the  band  wheel.  The  sand- 
bucket  line  is  thus  wound  up  and  the  sand 
bucket  is  swung  over  the  hole.  The  friction 
bearing  on  the  band  wheel  is  then  released 
and  the  bucket  is  lowered  into  the  well  at 
any  desired  speed.  .\s  the  drillings  form 
a  thin  mud.  owing  to  the  addition  of  water 
from  time  to  time  h\'  the  driller,  they  rise 
into  the  sand  bucket,  are  retained  by  the 
valve  in  its  bottom,  and  are  then  removed. 
The  bucket  is  emptied  by  lowering  it  upon 
an  upright  stake  or  pin  beside  the  well,  thus 
opening  the  valve. 

The  liquid  condition  of  the  drillings  often 
makes  it  possible  to  drill  5  or  (1  ft.  without 
bucketing:  otherwise  the  drill  would  become 
ineffective  at  the  end  of  a  very  short  time,  by 
striking  into  its  own  cuttin.es,  and  the  necessi- 
ty for  frequent  bailings  would  ercafly  increase 
the  work  and  cost  of  drilling.  Water  is  usual- 
ly added  to  the  drillings  by  the  bucketful  at 
the  well  head.  Sometimes  it  comes  into  the 
well  from  water-bearing  strata  that  have  been 
penetrated  by  the  drill  in  a  quantity  sufficient 
to  soften  up  the  drillings,  and  yet  not  great 
enough  to  interfere  with  the  work.  It  is  then 
unnecessary  to  pour  in  water  fmni  the  sur- 
face. 

Dressing  the  Bit. — .'Xs  the  bit  gradually  be- 
comes worn  on  the  edges,  its  diameter  is  con- 
stantly reduced.  When  the  tools  are  with- 
drawn if  the  bit  is  noticeably  worn  it  is  re- 
moved and  heated  in  a  forge.  The  edges  of 
the  drill  are  then  hammered  out  to  fit  the 
circular  ga.ge.  which  has  a  diameter  of  Va  in. 
greater  than  the  nominal  size  of  the  bit  wdien 
properly  dressed.  The  hammering  is  done 
with  sledges,  working  from  the  center  toward 
the  edges  of  the  bit.  Proper  temper  is  se- 
cured in  cooling  the  bit.  When  the  bit  is 
again  added  to  the  slrin.g  of  tools  all  the 
joints  are  tightened  up. 

ll'et  and  Dry  Drilling- — A  "wet"  hole  is 
one  in  which  water  in  e.xcess  of  that  required 
for  the  operations  is  present  while  drilling;  a 
"dry"  hole  is  one  in  winch  excess  water  is 
cased  off  during  the  sinkin.g  of  the  well.  In 
a  drv  hole  the  drilling  can  be  done  faster,  as 
the  tools  are  not  buoyed  up  by  the  water,  the 
rope  lasts  longer  because  it  is  not  alwavs  sat- 
urated, and  if  tools  are  lost  in  the  hole  they 
are  more  easily  recovered,  as  fishing  tools  are 
tised  to  better  advantage  in  a  dry  than  in  a 
wet  hole.  Wet  drilling  is  usually  cheaper 
Cthcre  being  no  outlay  for  additional  casing), 
no  time  is  lost  in  putting  in  casing  and  re- 
placing the  tools  by  a  smaller  set.  and  when 
the  well  is  down  the  charge  of  nitroglycerine 
used  in  shooting  the  well  has  much  greater 
effect,  as  it  is  tamped  by  the  heavy  column  of 
water.  The  greatest  disadvantage  of  wet 
drilling  is  that  the  sides  of  the  hole  are  kept 
so  wet  that  some  of  the  shales  are  reduced  to 
a  semifluid  mud,  which  frequently  caves.  .An- 
other disadvantage  is  that  when  tools  are  lost 
there  is  dan,ger  of  ^^and  and  mud  settling 
around  them,  even  if  the  sides  of  the  well  do 
not  cave. 

Casing  the  Well. —  In  many  places  the  sur- 
face material  consists  of  loose,  sandy  clay, 
sand  and  gravel,  varying  in  thickness  from  a 
few  feet  to  several  hundred  feet.  To  restrain 
this  material,  which  would  otherwise  impede 
the  work  of  drilling,  a  conductor  box  is 
sometimes  sunk  to  bed  rock.  This  box  is 
made  of  plank  and  is  circular,  .square  or  octag- 
onal in  section,  8  ins.  to  20  ins.  across.  If 
the  rock  lies  only  a   few   feet  below  the  sur- 


face the  necessary  excavating  is  done  by 
hand;  if  the  soil  is  deep,  a  large  drillin.g  bit  is 
used  to  spud  down  a  hole,  into  which  the 
conductor  box  or  a  section  of  large  iron  pipe 
may  be  sunk  as  fast  as  drilling  proceeds. 

After  passing  through  the  surface  material 
the  drill  enters  the  "live"  rock.  As  a  rule  this 
rock  is  made  up  of  alternating  layers  of  hard 
and  soft,  of  very  porous  and  slightly  porous, 
of  water-bearing  and  nonwater-bearing  rock. 
Unless  the  water  in  the  rock  is  under  notable 
head  and  is  considerable  in  amount,  it  is  wel- 
comed by  the  driller,  as  it  saves  the  trouble 
and  expense  of  pouring  into  the  hole  sufficient 
water  to  keep  the  drillings  liquid.  If,  how- 
ever, the  water  coming  into  the  hole  is  too 
great  for  rapid  drilling,  it  is  necessary  for  the 
driller  to  insert  a  string  of  casing  extending 
from  the  surface  into  the  first  hard,  nonwater- 
bearing  rock  that  is  encountered  after  passing 
through  the  water-bearing  layer.  This  casing 
is  set  very  firmly  into  the  hard  layer  and 
shuts  out  the  water.  In  order  to  continue 
drilling,  it  is  necessary  to  use  a  smaller 
bit  which  will  pass,  with  clearance,  inside  the 
casing.  If  other  heavy  flows  of  water  are 
encountered  at  greater  depths,  each  flow  must 
be  cased  off  by  a  strin.g  of  casing  extending 
from  the  surface  to  the  bottom  of  the  water- 
bearing layer.  .'\s  each  string  must  slip  in- 
side the  precedin.g  one,  a  smaller  drill  must 
consequently  lie  used  after  each  casin.g  opera- 
tion. 

Several  kinds  of  casing  are  used.  The 
common  kind,  called  steam  pipe,  is  made  in 
sizes  up  to  12  ins.  and  of  three  grades — stand- 
ard, extra  strong  and  double  extra  strength 
Still  another  kind  of  linin.g  is  the  re.gular 
drive  pipe,  which  is  made  very  heavy  in  order 
that  it  may  be  driven  to  great  depths.  The 
ends  of  the  pipe  are  cut  off  smoothly  and  meet 
squarely  in  the  middle  of  the  sleeve  coupling. 
In  this  way  the  whole  strain  in  drivine  comes 
not  on  the  threads,  but  on  the  pine:  otherwise 
the  joints  would  be  disabled  befnre  reaching 
any  considerable  depth. 

If  a  cheap  well  is  desired,  heavy  wrought- 
iron  pipe  is  driven  to  rock,  and  the  well  is 
finished  by  drilling  to  the  required  depth,  h 
casing  made  of  sheet  iron  1/lfi  in.  thick  and 
%  in,  smaller  than  the  drilled  hole  is  then 
used.  If  it  is  necessary  tn  shut  off  sand  the 
bottom  of  this  pipe  may  be  fianoed  outward  a 
little.  After  the  sheet  iron  pipe  has  been 
placed  in  the  well  the  heavv  pipe  may  be 
pulled  out  and  used  again.  If  the  depth  to 
rock  is  not  more  than  -"lO  or  T"i  ft.  ami  the 
material  is  all  clay  or  earth  which  will  not 
cave,  the  heavy  pipe  may  not  be  used  at  all, 
the  sheet  iron  pipe  serving  in  its  stead,  though 
its  use  in  this  way  is  attended  by  cnnsideralde 
risk. 

In  deep  drilling,  where  caving  material  may 
be  encountered,  it  is  customary  to  sink  casing 
or  drive  pipe  as  fast  as  drilling  proceeds.  For 
this  purpose  pipe  heavier  than  the  usual  cas- 
ing is  employed,  and  stronger  joints  are 
made  generally  by  heavy  sleeve  couplings. 
On  the  bottom  of  the  lower  joint  there  is 
screwed  or  shrunk  a  shoe  of  tempered  steel, 
which  will  stand  heavy  driving  without  in- 
jury, and  which  eives  clearance  for  the  pipe 
and  couplings.  The  ordinary  pipe  would  be 
greatly  dama.ged  in  driving  long  distances  if 
it  were  not  protected  by  this  shoe.  To  pre- 
vent the  top  of  the  pipe  from  being  battered, 
a  drive  head  is  screwed  or  placed  on  it.  In 
some  places  the  material  is  so  loose  that  the 
tubing  will  follow  the  drill  for  some  distance 
without  requiring  to  be  driven ;  but  when 
driving  becomes  necessary  drive  clamps  are 
bolted  to  the  pin  square  of  the  upper  end  of 
the  auger  stem.  The  machinery  is  then 
coupled  as  for  spudding,  and  ■'•0  or  fiO  blows  a 
minute  are  delivered  bv  ibis  driving  clamp  to 
the  drive  cap  on  the  fop  of  the  pipe.  The  pipe 
may  also  be  driven  by  a  heavv  wooden  maul 
attached  to  the  drill  rope.  In  this  case  a  solid 
drive  head  is  used,  and  proper  direction  and 
effectiveness  are  insured  to  the  blows  by 
means  of  temporary  guides  set,  within  the  der- 
rick. 

Sometimes  in  drilling  through  a  compact 
formation,  such  as  clay,  the  pipe  becomes 
lodo-ed,  owing  to  the  projection  of  the  cou- 
plings.    \\'hiii   this  happens  a  cap  is   screwed 


to  the  drive  pipe,  and  water  is  forced  down  it 
so  as  to  come  up  outside  of  the  pipe  and 
loosen  the  material  about  the  coupling. 

When  the  pipe  has  been  driven  as  far  as 
practicable  drilling  is  resumed.  The  driller 
endeavors  to  keep  the  hole  sunk  a  few  feet 
ahead  of  the  casing,  for  in  this  way  the  cas- 
ing is  let  down  straight,  whereas  if  the  pipe  is 
driven  ahead  of  the  drill,  it  may  be  deflected 
from  its  course  by  changes  in  the  hardness  of 
the  material  or  by  encountering  a  bowdder  or 
a  layer  of  coarse  gravel. 

This  method,  however,  can  only  be  used 
where  the  material  will  stand  up  for  some  dis- 
tance without  the  support  of  the  pipe.  Quick- 
sand will  flow  around  the  bit  and  even  rise  in 
the  pipe,  and  in  this  material  the  pipe  must  be 
driven  down  to  the  bottom  of  the  hole  and 
kept  ahead  of  the  drill.  If  the  bed  of  quick- 
sand is  not  thick,  the  difficulty  of  drilling 
through  it  will  be  slight,  but  where  beds  -50  or 
60  ft.  in  thickness  are  encountered,  some  of 
the  greatest  difficulties  known  to  well  engi- 
neers have  to  be  met  and  overcome. 

When  long  and  difficult  strings  of  casin.g  or 
drive  pipe  are  to  be  withdrawn  or  "pulled" 
from  a  well,  as  on  completing  or  abandoning 
it,  a  pipe  ring  is  placed  over  the  upper  end  of 
the  pipe:  this  rin.g  grips  the  casing  firmly  by 
means  of  its  corrugated  iron  wedges  and  is 
then  subjected  to  upward  pressure  by  specially 
designed  hydraulic  lifting  jacks.  When  short 
or  easily  pulled  lengths  are  to  be  removed, 
wrought  iron  elevators  are  clamped  to  the 
upper  end  of  the  last  length  of  pipe,  are 
caught  by  a  hook  suspended  from  the  derrick 
and  are  tugged  upward  by  means  of  pulley 
sheaves. 

Several  machines  for  pulling  casing  are  on 
the  market.  For  puUin.g  casing  from  aban- 
doned wells  they  have  the  great  advantage  of 
portability,  and  thev  are  cheaper  and  more 
efiicient  than  a  derrick  erected  over  the  well. 

Cost. — The  regular  standard  outfit,  includ- 
in.g  rig.  pow-er.  and  tools,  in  the  Pennsylvania 
oi'f  fields  costs  from  $1,700  to  $3,000  or  more. 
A  72-ft.  derrick  with  reels  and  ironwork  costs 
$600  to  $7-50.  The  boiler  employed  varies  from 
1.1  to  40  h.  p.  and  the  engine  from  12  to  .30  h. 
p.,  the  size  dependin.g  on  the  depth  to  be 
drilled:  the  two  cost  between  $600  and  $000. 
The  necessary  tools  usually  cost  about  $500. 
though  fishing  tools  and  other  extras  may  in- 
volve an  aggre.gate  expenditure  for  the  outfit 
of  as  much  as  $4,000, 

The  average  cost  of  oil  well  casing  ranges 
from  40  to  •lO  cts.  a  foot  for  4-in.  to  about  $2 
a  foot  for  12-in.,  though  the  price  varies  with 
the  iron  market  and  with  the  freight  charges. 

In  the  Gaines  oil  field  of  northern  Pennsyl- 
vania, where  drilling  sometimes  proceeds  at 
the  rate  of  70  ft.  in  24  hours,  through  shakes 
and  shaly  sandstones  and  limestones,  drilling 
is  done  by  contract  at  about  6.1  cts,  a  foot,  the 
cost  of  casing  bein,g  additional. 

In  the  Coalin.ga  oil  district  in  California, 
where  water  h;is  to  be  purchased  and  forms 
an  extra  item  of  expense,  the  average  cost  of 
a  4,000- ft.  well  has  been  estimated  at  $7,'iOii, 
divided  as  follows:  Land  and  water,  $l,-"inO: 
casing,  $2,.500 :  outfit.  $3..500.  Many  of  the 
deep  wells  in  this  district,  which  start  with  a 
casing  11%  ins,  in  diameter,  .greatly  exceed 
this  averacre  cost,  however. 

In  the  Sunmierland  oil  district  of  California 
wells  6  or  i*  ins.  in  diameter  at  the  top  and 
about  250  ft,  deep  are  put  down  at  a  cost  of 
about  85  cts,  a  foot  for  drillin.g  only. 

P0RT.\nLE    OfTFIT    METHOD. 

Riq. — Several  modified  forms  of  the  stand- 
.-.rd  outfit,  called  portable  rigs,  are  on  the 
market.  These  ri.gs  are  built  in  compact  form, 
on  heavy  frames,  and  are  usually  mounted  on 
vyheels.  Horses  are  usually  employed  to  move 
these  rigs,  but  in  favorable  localities  traction 
engines  are  used  to  move  the  rig  and  to  run  it 
while  in  operation.  The  total  wei.ght  of  a 
portable  rig  is  usually  aliout  15,00U  lbs,,  though 
the  weight  of  these  rigs  varies  from  5,000  to 
2o.(i00  lbs,  or  more. 

Tn  mode  of  operatioti  and  in  the  kind  of 
tools  used  these  portable  rigs  are  like  the 
standard  outfit,  but  most  of  them  are  lighter. 
To  make  these  rigs  more  compact  the  walking 
lieam  is  made  2  to  6  ft,  shorter  than  on  the 
standard   rig      This  gives  a   shortened   stroke 
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and  becomes  a  disadvantage  when  the  hole 
reaches  considerable  de|)th.  These  rigs  mav 
be  used  with  good  results  tor  depths  not  ex- 
ceeding 1,500  ft.  Beyond  that  depth  thcv  are 
less  efficient  than  the  standard  onttil.  Portable 
rigs  are  so  fully  covered  hy  patents  that  all 
the  good  features  of  this  class  of  drilling  ont- 
ht  cannot  be  included  in  one  machine. 

.Idzaiititijes  luid  Disiidviiiilaijcs.—Moit  port- 
able rigs  are  not  intended  for  deep,  heavy 
work  anil  do  not  come  nito  competition  with 
the  standard  outfit,  though  of  late  vears  heavy 
semi-portable  rigs  with  a  capacitv  "of  2,000  ft. 


demncd  by  the  drillers  because  it  was  novel 
and  at  first  somewhat  difficult  to  manipulate. 
However,  a  man  who  begins  his  drilling  ex- 
perience with  a  portable  rig  is  always  cnthusi- 
.istic  over  the  machine  and  its  possibilities. 
This  is  especially  true  of  drillers  of  water 
wells  ranging  in  depth  from  400  to  500  ft. 

Once  in  position  the  standard  rig  is  prefer- 
able to  the  portable  on  account  of  its  greater 
rigidity,  the  larger  space  it  affords  for  hand- 
ling tools,  oiling  bearings,  and  repairing  brok- 
en parts,  and  the  better  protection  is  gives 
during  stormy   weather.     The  compactness  of 
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Fig.    2 — Drilling    Tools    Usedvith    Standard    Drilling   Outfit. 


(1 — i>   bits;   6a,    61).    reamers; 


rope  clamp;   8.   9,    sand  boilers;  10.  sand  pump.) 


or  more  liave  been  built  for  oil  drilling.  The 
chief  advantage  of  a  portable  ri.g  is  that  it 
can  be  easily  and  cheaply  moved  after  the  well 
is  completed,  whereas  a  standard  outfit  must 
be  torn  down  and  rebuilt  for  use  in  a  new  lo- 
cation. In  some  localities  where  muddy  roads 
make  transportation  difficult,  drillers  wfth 
standard  outfits  are  usually  able  to  tear  down 
and  rebuild  the  derrick  in  a  shorter  time  than 
would  be  required  to  haul  a  portable  rig  to  a 
new  location  and  set  it  up. 

Much  of  the  difficulty  that  has  attended  the 
use  of  portable  machines  may  be  attributed  to 
the  fact  that  the  men  engaged  to  operate  them 
have  been  accustomed  to  standard  outfits  and 
are  prejudiced  in  their  favor.  Drillers  have 
l)eeii  severely  criticised  by  manufacturers  and 
well  owners  because  of  this  prejudice,  assert- 
in.g  that  every  improvement  devised  was  con- 


some  portable  rigs  makes  it  difficult  to  oil  or 
adjust  the  machinery  while  in  operation  with- 
out danger,  or  at  least  without  great  discom- 
fort, to  the  workmen.  The  extra  work  of 
lifting  large  wrenches  and  drill  bits  to  the 
drilling  platform  when  adjustments  are  neces- 
sary is  also  very  considerable.  Breakdowns 
with  a  portable  rig  are  annoying  and  expen- 
sive, as  the  driller  must  often  send  to  the  fac- 
tory for  the  broken  part:  whereas  most  breaks 
in  a  standard  outfit  can  be  repaired  by  a  local 
lilacksmith  or  carpenter,  or  by  the  workmen 
themselves. 

Percussion  Core  Drill. — A  manufacturer  of 
portable  drilling  machines  recently  put  a  per- 
cussion core  drill  on  the  market.  This  drill  is 
substituted  for  the  ordinary  drill  after  the 
hole  has  been  sunk  nearly  to  the  material  of 
whicli  a  sample  is  desired. 


The  drill  consists  essentially  of  a  hollow 
tube  or  bit  stein  armed  with  a  toothed  cutting 
bit,  a  core  barrel,  and  a  weighting  bar.  The 
teeth  of  the  bit  are  set  alternately  in  and  out, 
like  those  of  a  hand  saw,  so  as  to  give  clear- 
;mce  to  the  drill  on  the  outside  and  to  the 
core  within.  The  core  barrel  is  a  tube  about  4 
ft.  long  that  slides  with  the  liit  stem.  It  has  a 
split  ring  near  tlie  bottom,  which  grips  the 
core  when  the  tools  arc  witlidrawn.  As  sink- 
ing progresses  a  weigliting  bar  forces  the 
core  barrel  down  over  the  core  and  protects  it 
from  abrasion. 

The  chief  advantages  claimed  for  the  at- 
t.'ichment  are  its  adaptability  to  the  ordinary 
portable  drilling  outfit:  the  large  core  yielded, 
as  the  device  is  made  chiefly  for  5%  or  fi  in. 
tools;  the  ease  and  rapidity  of  withdrawing 
tools,  as  they  are  on  a  cable,  not  on  jointed 
rods :  and  special  adaptation  to  taking  sam- 
ples of  very  soft  material.  It  is  not  intended 
for  work  in  very  hard  rock  nor  in  localities 
difficult  of  access. 

Cost. — Portable  rigs  are  much  used  for 
drilling  water  wells  4  or  (5  ins.  in  diameter.  A 
machine  capable  of  drilling  to  a  depth  of  1.000 
ft.  costs  about  $1,100  with  nontraction  power, 
and  about  $1,400  with  traction  power.  The 
tools  for  such  a  machine,  exclusive  of  cables, 
cost  $400  to  $500  additional.  Lighter  ma- 
chines, with  a  capacity  of  about  -300  ft.,  cost 
about  $700  with  power,  this  amount  being 
about  equally  divided  between  the  machine 
and  the  engine  and  boiler.  Tools  and  cable 
for  such  a  machine  cost  $200  to  $250  more. 

The  rate  of  drilling  with  portable  outfits 
varies.  In  shale,  soft  sandstone,  and  similar 
materials.  30  to  50  ft.  a  day  is  a  common 
record:  in  hard  substances,  15  to  25  ft.  a  day. 
and  in  clay  and  other  unconsolidated  material, 
75  to  100  ft.  a  day  is  a  fair  average. 

The  cost  of  drilling  wells  varies  from  10  or 
15  cts.  a  foot  in  the  softer  materials  to  $!  or 
more  a  foot  in  hard  rock.  In  the  northern 
Mississippi  Valley  4-in.  and  6-in.  wells  in 
shale  and  limestone  cost  50  cts.  to  $1  a  foot 
for  drilling  onlv ;  in  quartzite  the  cost  runs  up 
to  $.3  and  $4  a  foot. 

In  the  hard,  tough  lava  of  eastern  Wash- 
ington, where  in  some  wells  onlv  2  or  3  ft.  a 
day  can  be  drilled,  the  drillers  charge  $2.25  to 
$3  per  foot,  fuel  and  hoard  being  furnished 
them. 

The  portable  rig  has  been  used  in  drilling 
shallow  boles  of  small  diameter  for  blasting 
or  exploration  purposes  at  a  cost  as  low  as  8 
cts.  per  foot. 

POLE-TOOL  METHOD. 

Geiier'jl  Features. — The  pole-tool  or  wood- 
rod  method  is  old  and  in  some  respects  rather 
prim.itive.  It  differs  from  the  standard  method 
chiefly  in  using  wooden  rods  instead  of  a 
cable  for  operating  the  tools.  This  method  is 
still  used  in  parts  of  this  country  in  drilling 
"uet"  holes  where  the  friction  of  1.200  or 
1.500  ft.  of  hemp  rope  in  as  many  feet  of 
water  sreatly  reduces  the  force  of  the  blow. 
In  drilling  wells  for  water  "dry"  drilling  is 
often  undesirable,  since  all  flow  may  be  re- 
ipiired  to  supply  the  completed  well.  Experi- 
ence has  shown  that  under  ordinary  condi- 
tions the  expense  of  the  casing  and  of  the  in- 
creased labor  required  in  drawing  or  per- 
forating it,  when  using  the  standard  outfit, 
exceeds  the  cost  of  drilling  with  the  pole-tool 
outfit,  in  spite  of  the  extra  labor  involved  in 
the  actual  drilling  with  the  latter. 

The  diameter  of  the  well  must  not  be  re- 
duced below  the  size  w^hich  gives  ample  clear- 
ance between  the  rods  and  the  walls  of  the 
well,  consequently  a  smaller  well  can  be 
drilled  with  a  cable  than  with  a  wood  rod.  In 
the  pole-tool  method  the  drill  falls  on  the 
rock  as  a  dead  weight,  and  a  springing  blow 
can  not  be  struck  as  with  a  cable.  This  op- 
crates  to  reduce  the  speed  of  drilling  consid- 
erably. 

Outfit. — A  derrick  resemlilin,g  the  standard 
derrick  is  used  with  this  method.  Usually  it 
is  about  60  ft.  high  and  Ifi  ft.  square  at  the 
base.  It  takes  about  10  days  to  set  up  and 
from  2  to  4  days  to  take  down  this  derrick. 
The  same  string  of  tools  is  used  as  with  the 
•-l;uidard  method,  and  the  jars  should  never  be 
omitted.     The  rods  are  2  to  3  ins.  in  diameter. 
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and  are  made  of  twu  18-ft.  pieces  spliced  to- 
gether and  reinforced  with  irons  at  the  joints, 
thus  forming  36-ft.  lengths.  A  walking  beam 
is  used  and  the  length  of  stroke  is  regulated 
by  the  length  of  the  crank.  A  ratchet  on  the 
■walking  beam,  operated  by  hand,  acts  as  a 
•temper  screw.  A  chain  runs  from  the  drum 
of  the  ratchet  over  the  end  of  the  walking 
"beam  and  is  connected  with  the  rods  by  means 
■of  a  swivel. 

Operation. — The  tools  must  be  constantly 
rotated  while  drilling  to  keep  the  hole  round. 
When  the  drill  is  removed  from  the  well  the 
rods  are  unscrewed  section  by  section  as  they 
are  raised  above  the  well  top.  Expert  drill- 
-ers  can  raise  and  lower  the  rods  at  the  rate  of 
100  ft.  per  minute,  and  ordinary  workmen  at 
the  rate  of  60  to  75  ft.  per  minute.  In  bail- 
ing the  cuttings  a  steel  cable  should  be  used. 
Sometimes  the  buckling  and  breaking  of  the 
rods  in  the  hole  prevents  their  withdrawal 
■and  the  hole  must  be  abandoned.  Where  a 
pole-tool  outfit  encounters  quicksands  it  is 
almost  worthless  because  of  the  great  amount 
■of  time  required  in  withdrawing  the  tools  and 
the  rapid  inflow  of  the  sand,  and  it  must 
therefore  be  supplemented  by  rotary  appli- 
ances. 

Cost. — The  figures  of  cost  given  for  drill- 
ing with  a  portable  outfit  apply  approximately 
to  walls  drilled  with  pole-tool  outfits,  since 
the  chief  advantage  of  this  outfit  is  its  adapta- 
■bility  to  drilling  wet  holes. 

SELF-CLE.«iNING    OR    HOLLOW-ROn    METHOD. 

Outfit. — The  self-cleaning  or  hollow-rod 
method  of  well  sinking  includes  the  essential 
features  of  the  percussion  methods,  but  dif- 
fers in  combining  in  one  operation  the  break- 
ing up  and  removal  of  the  material. 

The  tools  consist  of  a  string  of  pipe  with 
■screwed  couplings,  usually  of  special  manu- 
facture to  insure  stren.gth  and  durability,  with 
a  ■«'ater  swivel  at  the  upper  end  and  a  drill  bit 
at  the  lo^vver  end.  Because  of  this  use  of 
joints  of  pipe  instead  of  a  drilling  cable  the 
-machine  is  often  called  the  hollow-rod  outfit. 

The  water  swivel  is  essentially  a  swiveled 
■gooseneck  that  allows  the  water  and  drillings 
to  he  discharged  from  the  pipe  in  a  constant 
direction  and  still  permits  the  drill  pipe  to  be 
rotated.  In  the  usual  outfits  of  this  class  the 
pipe  is  1%  or  2  ins.  in  diarneter  and  the  drill 
is  2%  to  4  ins.  across,  though  the  hole  may 
he  enlarged  by  using  an  expansion  bit. 

The  drill  bit  has  one  or  more  holes  at  its 
tipper  end  and  a  flap  valve  that  allows  water 
and  drillings  to  enter  the  pipe  and  be  lifted 
automatically  to  the  surface.  Blind  valves  are 
also  usually  placed  at  intervals  within  the  pipe 
to  relieve  the  lower  valve  of  the  weight  of  the 
entire  column  of  water  and  drillin.gs. 

The  outfit  usually  includes  a  mast  that  is 
"held  uprieht  by  guv  lines  and  supports  a 
sheave  pulley  over  which  passes  the  cable  used 
in  operating  the  tools.  In  many  of  the  outfits 
the  device  for  lifting  and  dropping  the  tools 
consists  simply  of  a  pulley  and  reel.  The 
■cable  is  fastened  to  the  upper  end  of  the 
string  of  hollow  rods,  passed  over  the  sheave 
pullev.  and  one  or  two  turns  are  taken  around 
a  hoisting  reel.  As  the  reel  is  continuously 
revolved  by  engine  or  other  power,  the  drill  is 
raised  and  dropped  by  alternatelv  tightening 
or  loosening  the  rope  mi  the  reel.  Self-cleaning 
tools  are  also  commonly  used  with  portable 
rigs,  being  operated  by  the  spudding  attach- 
ment. 

Operation. — The  h'lle  must  be  kept  wet. 
The  drillin.g  is  contintious,  for  as  the  drill  is 
raised  and  let  fall  the  pumping  action  forces 
water  and  drillings  into  the  drill  rods  and  up- 
ward to  the  surface  The  efficiency  of  the 
pumping  action  of  the  drill  depends  on  the 
shape  of  the  drill  shoulder,  which  should  have 
a  circular  cross  secti'in  a  little  smaller  in  di- 
ameter than  the  width  of  the  fiat  cutting  edge 
from  which  it  should  flare  outward  sharply  so 
as  to  obtain  the  greatest  effects  of  compres- 
■sion  in  opening  the  valves  and  forcing  the 
drillings  upward.  IVIanv  holes  100  to  150_  ft. 
in  depth  have  been  ilrilled  with  one  bit  with- 
■out  removing  it  from  the  hole. 

Uses. — The  self-cleaning  outfit  is  admirably 
adapted  to  sinking  water  wells  of  small  di- 
ameter in  sand,  clay,  shale,  soft  limestone  and 
other  easily  penetrated  materials.     It  is  often 


used  in  prospecting  for  coal  and  is  especially 
good  for  that  purpose  since  the  thickness  of 
bed  is  readily  determined. 

Cost. — Hollow-rod  tools  are  often  used 
with  a  portable  machine  built  for  cable  tools, 
the  rods  and  other  extras  costing  $150  to  $2.50 
for  a  capacity  of  2.50  ft.  Additional  rods  cost 
25  cts.  to  $1  a  foot,  depending  on  their  quality. 
The  common  sizes  are  1  to  2^/4  ins.  in  diame- 
ter. 

Machines  built  especially  for  hollow-rod 
tools,  complete  with  horse  power  attachment, 
tools,  and  100  ft.  of  rods,  cost  from  $225  for 
2-in.  outfits  to  $325  for  5-in.  outfits.  The 
price  of  a  machine  with  a  5  or  (5  horsepower 
engine  and  boiler  ranges  from  $05  to  $800. 

The  cost  of  drilling  with  hollow-rod  tools 
does  not  differ  greatly  from  that  with  small 
portable  cable  rigs  under  similar  conditions, 
but  no  specific  figures  are  at  hand.  It  is, 
however,  usually  20  to  30  cts.  per  foot,  with- 
out casing. 

C.VLIFORNIA    OR    STOVEPIPE    METHOD. 

For  sinking  water  wells  in  the  unconsoli- 
dated alluvial  deposits  of  portions  of  Califor- 
nia a  method  is  used  wdiich,  on  account  of  its 
distinctive  character,  is  called  the  California 
or  stovepipe  method.  This  method  is  some- 
times called  the  mud-scow  method,  because  of 
the  instrument  by  which  drilling  and  bailing 
are   accomplished.     The   following  description 


bottom,  like  that  of  the  standard  sand  bucket, 
but  it  differs  in  being  connected  to  the  tools 
above  by  a  knuckle  joint  that  permits  easy 
dumping,  instead  of  by  a  bail,  and  at  the 
bottom  it  carries  a  cutting  shoe  similar  to  that 
used  on  the  bottom  of  a  string  of  casing.  For 
drilling  in  clay  this  .shoe  may  be  modified  by  a 
straight  chisel-like  bit  extending  as  a  diameter 
across  it. 

Casing. — The  casing  used  in  this  method  of 
drilling  is  made  of  lap-riveted  cylinders  of 
sheet  iron  or  steel,  usually  of  No.  10  to  No. 
14  gage,  24  ins.  long  and  6  to  14  or  16  ins.  di- 
ameter. These  short  joints  are  known  as 
stovepipe  casing.  The  pieces  of  sheet  inetal 
may  be  taken  to  the  field  flat  and  riveted  there, 
but  usually  the  riveting  is  done  at  the  shops 
and  the  ends  are  also  turned  square  and  true. 
Two  sizes  are  used  for  the  string  of  casing, 
one  of  which  just  slips  within  the  other,  so 
that  the  joints  of  one  may  be  adjusted  to  fall 
midway  between  the  joints  of  the  other.  The 
sections  are  added  one  at  a  time  as  sinking 
proceeds,  each  2-ft.  joint  adding  only  1  ft.  to 
the  length  of  the  string,  and  the  outer  and 
inner  sections  are  united  simply  by  denting 
with  a  pick.  This  casing  is  water  tight,  biit 
for  water  wells  it  is  not  necessary  that  it 
should  be. 

Stovepipe  casing  may  be  started  from  a 
properly  recessed  drive  shoe,  but  it  is  easier  to 
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Fig 


3 — Standard    Rig    Arranged  for  Spudding. 


is  adapted  from  two  articles  by  C.  S.  Slichter 
and  I.  N.  Knapp  : 

Rig. — The  rig  consists  of  a  horizontal  rec- 
tangular frame  to  which  is  hinged  a  derrick 
about  34  ft.  high,  held  vertical  by  two  diag- 
onal braces  from  the  frame  to  the  derrick. 
The  walking  beam,  a  marked  feature  of  this 
rig,  is  carried  at  the  top  of  the  derrick.  The 
bottom  of  the  derrick  is  hinged  to  a  saddle 
piece  resting  on  two  coiled  car  springs,  which 
in  turn  rest  on  a  heavy  crosspiece  bolted  be- 
tween the  sides  of  the  frame. 

The  hoisting  reel  and  other  machinery  are 
placed  on  the  framework  just  back  of  the  der- 
rick, and  at  the  farther  end  are  the  engine 
and  hydraulic  pumps.  When  the  machine  is 
to  be  moved,  the  mast  is  swung  back  on  its 
hinges,  with  its  top  resting  on  an  upright  at 
the  rear  end  of  the  rig.  Jackscrews  are  then 
placed  under  the  sills  and  the  whole  machine 
is  raised  sufficiently  to  allow  w^heels  to  be 
slipped  onto  axles  bolted  to  the  sills. 

In  drilling,  the  walking  beam  is  given  a 
reciprocating  motion  by  a  wooden^  rod  at- 
tached to  its  rear  end  and  to  the  driving  ma- 
chinery. The  tools  are  suspended  from_  its 
forward  end  by  a  cable,  usually  a  half-inch 
wire  rope.  The  string  of  tools  below  the 
socket  by  which  it  is  attached  to  the  cable 
consists  of  a  box  and  tongue  sub,  to  which  is 
screwed  a  pair  of  jars  of  the  usual  type,  and 
below  the  jars  is  .-inother  sub  to  which  is  fast- 
ened the  sand  bucket  or  mud  scow.  The  sand 
bucket  is  similar  in  shape  to  that  used  with  the 
standard   outfit   ;ind   has   a   flap   valve   at   the 


begin  a  well  straight  and  keep  it  plumb  by 
using  a  starter,  as  with  other  casing.  This 
starter  is  15  or  20  ft.  long  and  may  be  made 
of  sections  of  stovepipe  casing,  often  of  three 
thicknesses,  riveted  together,  or  of  a  joint  of 
heavy  lap-weld  casing.  At  the  lower  end  is  an 
annular  steel  drive  shoe. 

The  casing  is  usually  sunk  by  two  or  more 
hydraulic  jacks  which  are  Iniried  in  the 
ground  and  anchored  to  two  timbers,  about  14 
ins.  stiuare  and  16  ft.  long,  planked  over  and 
buried  8  or  10  ft.  deep.  In  the  smaller  sizes 
of  shallower  wells  the  casing  is  sometimes 
forced  down  by  two  steel  I  beams  or  railroad 
rails  arranged  as  powerful  levers. 

Operation. — The  sand  bucket  or  mud  scow, 
as  it  is  worked  up  and  down  by  the  walking 
beam,  acts  both  as  a  drill  and  a  bailer.  In  or- 
dinary material  it  is  rotated  to  loosen  the  sand 
and  gravel  from  inside  of  the  casing,  and 
when  it  is  drawn  up  to  be  emptied  the  bucket 
is  manipulated  in  such  a  way  that  the  w-eight 
of  the  jars  and  connections  assists  in  the 
dumping. 

The  hole  must  be  kept  wet.  Bowlders  that 
lie  in  the  way  are  forced  to  one  side  by  the 
bucket  or  are  broken  to  pieces  by  a  drill  sub- 
stituted for  the  sand  bucket.  In  quicksand  or 
caving  ground  it  is  necessary  to  keep  the 
water  level  about  the  same  inside  the  casing 
as  on  the  outside,  and  to  keep  the  casing  even 
with  or  ahead  of  the  excavation  made  by  the 
bucket.  The  average  rate  of  sinking  by  this 
method  is  40  to  50  ft.  in  a  10-hour  day. 

A    record    of    the    material    encountered    in 
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TABLE    I— COST    PKK    FOOT    OF    DRILLING    WELLS  BY  THK  CALIFORNIA  MKTl  lOl ). 


„  4-ln.  5-ln.         6-ln.            7-lii. 

First    100   ft $0.30  JO.SO  $0.35-0.40  $0.40 

Additional  for  each  50  ft.  Increase  in 

depth    0.25  0.25       0.20-0.30       0.20-0.35 


S-in.  9Vi-ln.       lO-in. 

$0.40-0.50     $0.60-0.fi5     JO.fif. 

0.20-0.35       0.20-0.35       0.35 


sinking  the  well  is  kept,  and  after  the  well  has 
been  sunk  to  the  reijuired  depth  a  cutting 
knife  is  lowered  into  it  and  vertical  slits  are 
cut  in  the  casing  at  such  water-bearing  strata 
as  may  be  most  advantageously  drawn   upon. 

Advantages. — The  advantages  of  the  Cali- 
fornia method  of  well  construction  for  use  in 
unconsolidated  deposits  have  been  summarized 
by  Slichter  as  follows: 

1.  The  absence  of  screw  joints  liable  to 
break  and  give  out. 

"2.  The  flush  outer  surface  of  the  casing, 
without  couplings  to  catch  on  bowlders  or 
hang  in  clay. 

8.  The  elastic  character  of  the  casing,  per- 
mitting it  to  adjust  itself  in  direction  and 
otherwise  to  dangerous  stresses,  to  obstacles, 
etc. 

4.  The  absence  of  screen  or  perforation  in 
any  part  of  the  casing  when  first  put  down, 
permitting  the  easy  use  of  sand  pump  and  the 
penetration  of  quicksand,  etc.,  without  loss  of 
well. 

.">.  The  cheapness  of  large  size  casings  be- 
cause made  of  riveted  sheet  steel. 


6.  The  advantage  of  short  sections,  permit- 
ting use  of  hydraulic  jacks  in  forcing  into  the 
ground. 

7.  The  ability  to  perforate  the  casing  at  any 
level  at  pleasure  is  a  decided  advantage  over 
other  construction.  Deep  wells  with  much 
screen  may  thus  be  heavily  <lr;iwn  upon  witli 
little  loss  of  suction  head. 

8.  The  character  of  the  perforations  made 
by  the  cutting  knife  arc  the  best  possilile  for 
the  delivery  of  water  and  avoidance  of  clog- 
ging. The  large  side  of  the  perforation  is  in- 
ward, so  that  the  casing  is  not  likely  to  clog 
with  silt  and  debris. 

9.  The  large  size  of  casing  possible  in  this 
system  permits  a  well  to  be  put  down  in 
bowlder  wash  where  a  cumnion  well  could  not 
possibly,  be  driven. 

10.  The  uniform  pressure  exerted  by  the 
hydraulic  jacks  is  a  great  advantage  in  safety 
and  in  convenience  and  speed  over  any  system 
that  relies  on  the  driving  of  the  casing  by  a 
weight  or  ram 


11.  The  cost  of  construction  is  kept  at  a 
minimum  by  the  limited  amount  of  labor  re- 
(|uired  to  man  the  rig  as  well  as  by  the  good 
rate  of  progress  possible  in  what  would  be 
considered  in  many  places  impossible  material 
to  drive  in,  and  by  the  cheap  form  of  casing. 

Cost. — The  machinery  and  power  cost  $1,500 
to  $1,800,  and  the  tools  and  accessories  $500  or 
more  in  addition.  A  pair  of  hydraulic  jacks 
cost  $250.  Tables  I  and  II  give  approximate 
cost  data  of  sinking  wells  by  tins  method  and 
the  cost  of  stovepipe  casing.  The  latter  cost, 
of  course,  varies  with  the  price  of  steel: 

TABLE  II.— COST  OF  RIVETED  STEEL  WELL 
CASING   IN   2-FOOT    .JOINTS. 
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Appraisal    of    the     Seattle    Telephone 
Companies  by  the  Railroad  Com- 
mission     of      Washington. 

1 

COMPILED    liV     HEXRV      S.    GRAV,     A.S.SO.      II.      A.M. 
SOC.  C.  E.* 
FOREWORD. 

It  is  the  policy  of  the  Railroad  Commission 
of  Washintgon  to  precede  all  rate  hearings 
with  an  appraisal  of  the  property  under  in- 
vestigation, in  order  that  a  basis  may  exist  for 
fixing  both  the  values  and  rates.  The  steam 
railroads  within  the  state  were  appraised  sev- 
eral years  ago.  so  that  the  work  at  the  present 
time  is  confined  largely  to  electric  railways. 
telephone"':and  telegraph  companies.  The  1P09 
legislature,*  although  instructing  the  commis- 
sion to  proceed  with  the  appraisal  of  the  tele- 
phone companies,  appropriated  only  $5,000  to 
carry  the  work  over  the  ensuing  two  years.  As 
this  sum  was  manifestly  inadequate,  the  com- 
mission did  not  formulate  any  well  defined 
plan  of  appraisal,  but  decided  to  first  investi- 
gate the  plants  in  cities  where  complaints  were 
filed  against  the  rates.  The  first  appraisal 
made  was  that  of  the  independent  company  of 
Seattle,  followed  by  the  appraisal  of  the  plants 
of  the  Pacific  Telephone  and  Telegraph  Com- 
pany in  Seattle,  Spokane  and  Tacoma.  The 
first  appraisal,  afTected  by  a  time  limit,  is 
necessarily  lacking  in  many  desirable  details, 
the  second  affords  a  much  better  idea  of  the 
nature  and  scope  of  the  work,  while  the  third 
appraisal,  that  of  the  Spokane  company,  was 
made  in  great  detail,  and  the  article  descrip- 
tive of  this  work  will  present  a  careful  analy- 
sis of  all  unit  costs. 

INDEPENDENT  CO.   OF  SE.\TTLE  .SPPR.MS.KL. 

The  appraisals  of  the  telephone  companies 
of  Seattle,  made  independently  by  the  Rail- 
road Commission  of  Washington,  the  Public 
Utilities  Commission  of  Seattle  and  the  tele- 
phone companies  themselves,  gave  rise  to  so 
many  peculiar  circumstances  and  were  marked 
by  such  an  unusual  chain  of  events  that  a  de- 
scription of  such  work  might  prove  of  inter- 
est. The  causes  which  led  to  the  appraisal 
were  odd,  the  low  cost  of  the  work  was  un- 
expected, while  a  comparison  of  the  results 
obtained  was  highly  gratifying  to  all  con- 
cerned. 

Two  companies  operate  in   Seattle — the   In- 

*Engineer,  The  Railroad  Commission  of  Wash- 
ington. 


dependent  Telephone  Co.,  listing  18.234  sub- 
scribers, and  the  Pacific  Telephone  &  Tele- 
graph Co.,  a  subsidiary  corporation  of  the 
AiTierican  Telephone  &  Telegraph  Co..  which 
serves  29,120  subscribers.  The  Independent 
company,  the  more  recent  of  the  two,  per- 
mitted its  maximum  rates  to  be  fixed  by  the 
ordinance  granting  its  franchise,  and  numerous 
applications  to  the  city  council  for  permission 
to  raise  such  rates  have  proved  unavailing. 
The  Pacific  company  has  been  in  the  field  for 
a  number  of  }'ears,  and  its  franchise  contains 
no  such  limiting  clause. 

The  amended  railroad  commission  act  as 
passed  by  legislative  session  of  lilOO  provided 
that  all  telegraph  and  telephone  companies 
within  the  state  should  fall  under  tlie  juris- 
diction of  the  Railroad  Commission,  which 
was  endowed  with  full  power  to  investigate 
and  regulate  both  rates  and  service.  This 
amended  bill  became  a  law  on  Jan.  30,  1900. 
Immediately  thereafter  the  president  of  the 
Seattle  Hardware  Co.,  one  of  the  directors  of 
the  Independent  company  of  Seattle,  filed  a 
formal  complaint  with  the  Railroad  Commis- 
sion, alleging  that  the  rates  charged  by  the 
Independent  company  were  too  low,  and  that 
the  company  should  be  permitted  to  raise 
them.  The  petition  also  contended  that  the 
rates  charged  by  the  Pacific  company  were 
excessive  and  that  they  should  be  reduced. 
This  latter  contention  was  made  simply  for 
the  purpose  of  presenting  a  comparison  of  the 
value  of  the  respective  plants,  and  of  the  rates 
charged  by  the  different  companies,  as  the 
main  line  rate  charged  by  the  Pacific  company 
was  almost  double  that  charged  by  the  Inde- 
pendent company.  Under  the  complaint  the 
Railroad  Commission  was  bound  to  investi- 
gate both  companies ;  hence,  as  soon  as  the 
matter  could  be  taken  up,  the  eng:ineer  of  the 
Railroad  Commission  began  an  investigation 
of  the  Independent  company  in  order  to  ascer- 
tain the  actual  cost  of  the  plant,  its  reproduc- 
tion cost,  and  its  present  or  depreciated  value. 

Upon  investigation  it  was  found  that  the 
system  of  accounting  in  use  by  the  company 
was  not  in  accordance  with  modern  methods, 
and  did  not  properly  reflect  the  amount  of 
money  invested  in  the  plant.  A  readjustment 
of  the  accounts  had  been  made  a  year  pre- 
vious, at  the  suggestion  of  Mr.  Edwin  W. 
Webster,  the  general  manager,  who  became 
convinced  that  such  a  readjustment  was  neces- 
sary, as  a  large  number  of  expenditures  prop- 
erly chargeable  to  operating  expenses  had 
found   their  way   into   the   plant  account,   an<l 


no  reserve  had  been  established  to  take  care 
of  depreciation.  No  demand  existed  for  the 
securities  of  the  company. 

The  company  was  extremely  an.xious  to 
market  its  securities  and,  at  the  same  time, 
realized  that  it  was  face  to  face  with  the  prob- 
lem of  a  depreciated  plant  and  no  funds  to 
rehabilitate  same.  .\s  the  authorized  issue  of 
securities  was  well  under  the  probable  uCtual 
plant  cost,  it  was  determined  to  meet  the  is- 
sue squarely  and  eliminate  from  the  plant 
account  such  operating  expenses  as  had  been 
erroneously  included,  and  to  estimate  the  total 
depreciation  and  charge  it  directly  off  the 
plant  account,  leaving  a  sum  which  would  rep- 
resent the  actual  cost  of  the  plant,  less  the 
estimated  depreciation.  This  readjustment 
was  made  on  .\ug.  31,  1909,  at  which  date  the 
plant  account  showed  a  total  expenditure  of 
$2,118,071.53.  There  was  credited  to  this  ac- 
count the  sum  of  $022,983,64,  of  which  ap- 
proximately $328,000  was  estimated  deprecia- 
tion; $28,000  actual  depreciation,  and  $207,000 
of  operating  expense,  so  that  on  Sept.  1,  1909, 
immediately  after  the  readjustment,  the  plant 
account  was  represented  by  only  $1.499,.555.89. 
Depreciation  accounts  were  then  set  up  and 
the  accounting  system  revised  and  modern- 
ized. 

Obviously  the  sum  shown  liy  the  readjusted 
plant  account  did  not  in  any  way  represent 
the  actual  cost  and  a  further  readjustment 
was  made  by  the  commission's  engineers 
on  which  only  the  operating  expenses  and  the 
discount  on  bonds  was  eliminated,  so  that  on 
June  1,  1910,  the  date  of  the  approval,  the 
net  cost  of  the  plant  was  found  to  be  $1,950,- 
803.73,  of  which  sum  $;^35,95i1  had  been  ob- 
tained from  stock  subscriptions;  $400,000  from 
the  sale  of  bonds;  $310,5011  being  covered  by 
outstanding  notes,  while  $414,403.73  had  been 
ajiplied  from  earnings.  .As  dividends  had  been 
few  and  far  between,  the  use  of  net  earnings 
for  construction  purposes  might  be  considered 
in  the  nature  of  dividends. 

In  appraisals  of  this  nature,  it  is  reasonable 
to  expect  that  considerable  information  con- 
cerning the  physical  characteristics  of  the 
plant  m.ay  be  had  from  the  office  records,  but 
in  this  case,  the  Independent  Company,  not 
having  had  sufficient  revenue  in  the  past  to 
maintain  a  proper  organization,  had  suffered 
ils  records  to  become  obsolete.  With  the  ex- 
ception of  the  underground  system,  practically 
no  data  of  value  existed ;  nor  was  there  any- 
one in  the  employ  of  the  company  who  had 
.u'curate  knowledge   of   wh:it   their   wc>rk   was 
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■costing;  and  as  no  material  had  been  pur- 
chased for  several  years,  accurate  costs  of  ma- 
terial or  apparatus  were  not  available  from 
the  Supply  Department.  Hence  it  was  neces- 
sary to  compile  a  statement  of  the  greater 
portion  of  the  property  owned  from  notes 
taken  in  the  field,  and  to  obtain  all  cost  data 
from  outside  sources.  Fortunately,  maps  of 
the  overhead  and  underground  systems  were 
available  and  these  maps  were  followed  up 
and  notes  taken  of  the  height  of  poles,  num- 
ber of  arms,  number  and  size  of  cables,  etc 
Automobiles  and  livery  rigs  were  extensively 
used  and  more  than  paid  for  their  hire  by  the 
saving  in  time.  Two  men  in  an  automobile 
could  take  notes  covering  a  large  district  in 
one  day.  No  attempt  was  made  to  measure 
distances  in  the  field,  as  such  were  easily 
scaled  from  the  city  maps.  After  the  compila- 
tion of  the  notes  on  the  overhead  system,  cer- 
tain districts  were  selected  and  accurately  and 
carefully  checked.  This  check  brought  to  light 
certain  errors,  such  as  differences  in  the  size 
of  aerial  cable  and  wire,  but  in  the  main  the 
notes  were  found  to  be  substantially  correct. 
The  underground  records  were  checked  in  the 
field  by  men  on  foot  and  found  to  be  accurate 
in  the  main,  any  differences  being  in  favor  of 
the  company.  The  work  was  greatly  facili- 
tated by  the  fact  that  the  material  and  ap- 
paratus in  use  were   fairly  well   standardized. 

The  number  and  type  of  instruments  was  ob" 
tained  from  cards  in  the  keeping  of  the  wire 
chief,  who  also  possessed  a  record  of  private 
branch  exchanges  and  intercommunicating 
systems.  A  sufficient  number  of  such  records 
were  selected  and  checked  in  the  field  to  dem- 
onstrate the  correctness  of  the  wire  chief's 
records,  from  which  the  statements  of  this 
class  of  apparatus  were  then  compiled.  No 
effort  was  made  to  detail  the  central  office 
apparatus,  as  the  original  bills  were  in  the 
possession  of  the  accounting  department  show- 
ing the  exact  cost  of  each  installation.  .'^  11 
of  the  property  of  the  company  was  sub- 
jected to  a  thorough  investigation  and  check 
until  it  was  certain  that  nothing  had  been 
overlooked  and  that  the  statements  compiled 
were  correct. 

Obtaining  representative  cnsts  of  lalior  and 
material  presented  the  major  problem  in  con- 
nection with  the  appraisal. 

As  previously  stated,  the  company  possessed 
little  or  no  information  of  this  character:  and 
it  is  fair  to  assume  that  no  man  or  body  of 
men,  however  familiar  he  or  they  may  be 
with  appraisals  of  this  nature,  will  be  able 
to  provide  reliable  cost  data  to  fit  each  specific 
case  without  considerable  investigation. 

The  commissioners  consider  their  engineer 
in  the  light  of  an  expert  witness,  and  his 
work  had  no  more  weight  than  that  of  any 
other  such  witness.  Such  appraisals  generally 
culminate  in  legal  proceedings,  thus  rendering 
it  absolutely  imperative  that  the  appraisor  he 
able  to  substantiate  his  costs  with  facts  con- 
cerning work  in  progress  at  the  time  of  the 
appraisal.  It  is  a  \ery  easy  matter  to  say 
that  work  should  cost  so  much ;  but  it  is  not 
always  so  easy  to  get  the  courts  to  see  it  that 
way.  The  writer  has  observed  the  discom- 
fiture of  several  eminent  high-brows  who  re- 
lied altogether  on  their  generally  limited  per- 
sonal knowledge,  and  has  profited  by  their  ex- 
ample. 

The  writer  had  just  completed  an  aiipraisal 
of  a  large  electric  railway  system,  and  was 
able  to  use  a  great  <Ieal  of  the  data  compiled 
in  this  connection.  The  electric  supply  houses 
generously  responded  to  all  requests  for 
prices,  as  did  the  Pacific  Telephone  and  Tele- 
graph Company,  and  the  Lighting  Department 
of  the  city  of  Seattle.  But  by  far  the  greater 
portion  of  the  labor  costs  were  deduced  by 
the  writer  and  his  assistants  from  their  ex- 
perience in  telephone  work,  and  checked  with 
the  cost  of  similar  work  under  way  at  the 
time.  All  attempts  td  obtain  reliable  costs 
from  the  department  heads  resulted  in  utter 
failure. 

Every  written  description  of  similar  ap- 
praisals that  could  be  obtained  was  carefully 
studied,  and  it  is  a  matter  of  much  regret  that 
such  reports  were  sc  taken  up  with  glittering 
generalities  and  ramblmg  answers  to  hypothet- 


ical questions  that  it  was  different  to  connect 
them  with  the  telephone  appraisal.  The  writer 
is  not  a  novice  at  this  class  of  work  and  has 
been  conncclrd  with  the  appraisal  of  many 
different  properties  in  the  last  five  years.  Dur- 
ing that  time  several  facts  have  been  clearly 
demonstrated.  Almost  every  case  is  distinctly 
different  from  any  preceding  case:  The  same 
methods  and  prices  will  not  apply.  ,-\Imost 
no  information  of  value  is  to  be  had  from  the 
reports  of  similar  work ;  and  no  great  amount 
of  information  is  to  be  had  from  the  company 
without  a  great  deal  of  digging,  even  though 
the  officials  may  be  extremely  friendly,  as 
they  were  in  this  case.  The  general  rule  ap- 
plies here:  it  is  necessary  to  search  persistent- 
ly in  order  to  obtain  the  information  desired. 
Anyone  wdio  believes  for  an  instant  that  a 
large  public  service  corporation  actually 
knows  what  it  owns,  or  what  its  work  is  cost- 
ing, is  due  to   be  disillusioned. 

In  preparing  such  appraisals,  it  has  fre- 
quently been  the  custom  to  use  the  average 
of  prices  pre\ailing  during  several  years 
previous,  this  method  being  based  upon  the 
assumption  that  the  nunAer  of  years  selected 
would  cover  the  construction  period.  The  wis- 
dom of  so  selecting  prices  has  not  been  clearly 
demonstrated.  If  the  plant  is  new,  and  ac- 
tually was  constructed  during  the  years  se- 
lected, then  the  advantage  is  obvious,  but  if 
the  date  of  ajipraisal  is  remote  from  the  date 
of  construction,  why  average  a  numl)er  of 
prices  that  bear  no  relation  to  the  actual  cost, 
or  the  prevailing  prices?  It  is  equally  fair, 
and  nnich  more  convenient  to  assume  that  the 
date  of  the  appraisal  represents  the  begin- 
ning of  the  construction  period,  rather  than 
the  end.  It  may  be  well  said  that  the  past 
years  exhibit  the  prevailing  cost  of  work, 
while  those  of  the  future  do  not.  Neverthe- 
less, it  should  be  borne  in  mind  that  prac- 
tically all  the  material  will  be  contracted  for 
at  the  beginning  of  the  work,  and  that  labor 
costs  are  not  apt  to  vary  materially  in  three 
or  four  years.  After  all,  the  probable  con- 
struction period  is  an  assumption,  either  way 
it  is  taken,  and  the  folly  of  splitting  hairs  over 
asstunptions.  and  entailing  a  great  ileal  of  ad- 
ditional work,  should  be  evident,  particularly 
when  it  is  remembered  that  the  cost  of  repro- 
duction is  only  one  element  of  the  value. 

After  all  of  the  physical  property  had  been 
listed  and  priced,  there  came  the  problem  of 
intangible  values,  to  be  covered  by  the  "load- 
ing" or  "overhead"  charges,  .\rriving  at  such 
loading  charges  presented  a  comparatively 
easy  task,  as  they  may  lie  based  altogether  on 
personal  opinion.  .-\s  the  different  authorities 
have  never  succeeded  in  agreeing,  again  the 
appraiser  must  disregard  precedent  and  de- 
pend upon  his  own  judgment.  There  was  in- 
cluded in  the  estimate  an  allowance  for  En- 
gineering, Supervision  and  Organization  ex- 
pense, amounting  to  10  per  cent  of  the  cost 
of  all  labor  and  material:  for  Interest  During 
Construction,  5  per  cent  of  the  cost  of  all 
labor  and  material,  including  engineering,  su- 
pervision, etc.,  based  upon  the  assumption  that 
two  years  would  be  required  to  reconstruct 
the  plant  and  that  the  sum  required  would 
be  invested  an  average  of  one-half  of  the  time, 
the  interest  rate  bein.g  "1  per  cent  per  ;innum. 
Contingencies  were  prmidcd  lor  liy  an  :dlow- 
ance  of  5  per  cent  of  all  preceding  items.  No 
item  for  discount  w;is  included,  but  an  allow- 
ance of  5  per  cent  of  "."i  per  cent  of  the  total 
estimated  cost  of  reproduction  was  made  to 
cover  brokers'  fees,  based  upon  the  theory  that 
if  2-i)  per  cent  of  the  capit:il  stock  was  paid 
up.  the  bonds  would  sell  at  jiar.  the  brokers' 
commissions  amounting  to  -■)  per  cent.  The 
total  net  loading  charge,  composed  of  the 
percentage  allowances  for  engineering,  su- 
pervision and  organization  expense,  interest, 
contingencies  and  brokers'  fees,  amounted  to 
"J3.82  per  cent. 

There  was  also  included  in  the  estimate  an 
allowance  for  exchange  right  of  way.  or  in 
plainer  terms,  the  cost  of  obtaining  jiermis- 
sion  to  set  poles  It  was  found  that  the  Pa- 
cific company,  which  was  at  that  time  en.gaged 
in  a  large  amount  of  construction  work,  was 
expending  monlhl>  in  this  connection  appro.x- 
imately  0.4  prr  iriu  of  the  total   monthly  con- 


struction charge.  Hence  it  was  considered 
that  the  total  expenditure  during  the  recon- 
struction period  would  be  approximately  0.4 
per  cent  of  the  estimated  cost  of  reproducing 
the  plant,  exclusive  of  loading  charges.  There 
is  no  doubt  l)Ut  that  this  percentage  is  too 
high,  and  that  much  more  logical  results  can 
be  obtained  by  considering  that  the  cost  of 
this  class  of  work  would  be  approximately 
represented  by  1  per  cent  of  the  unloaded  cost 
of  Pole  Lines. 

The  inventory  value  of  the  stores  and  sup- 
plies on  hand  at  the  date  of  the  appraisal 
was  $53,570.  To  this  was  added  the  sum  of 
$4(5.430.  to  cover  working  capital,  the  whole 
being  shown  as  $100,000.  under  the  head  of 
"Stores  and  'Working  Capital  necessary  to 
the  proper  maintenance  and  operation  of  the 
plant."  The  sum  shown  as  Working  Capital 
is  wholly  arbitrary  and  bore  no  relation  what- 
ever to  the  actual  bank  balances,  which  were 
in  fact  somewhat  less,  and  clearly  insufficient. 

The  estimate  does  not  include  an  item  cov- 
ering the  cost  of  obtaining  stations.  Authori- 
ties differ  in  this  regard,  but  all  admit  that 
such  expenditures  are  a  part  of  wdiat  might 
properly  be  called  "Cost  of  Reproducing  a 
Going  Concern."  There  is  no  doubt  but  that 
the  construction  accoimts  of  a  telephone  com- 
pany should  include  such  an  item,  as  solicitors 
are  constantly  at  work  during  the  construc- 
tion period,  while  the  extent  of  the  plant  de- 
pends somewhat  upon  their  activity.  A  num- 
ber of  such  solicitors  will  continue  in  the 
employ  of  a  company,  but  there  certainly  is  a 
point  at  which  the  cost  of  soliciting  should 
cease  to  lie  a  part  of  cost  of  the  plant  and 
should  become  a  part  of  the  operating  ex- 
pense. 

The  different  headings  were  adopted  al- 
together as  a  matter  of  convenience  and  do 
not  conform  to  the  general  accounts  of  the 
company.  Such  a  conformation  is  generally 
highly  desirable,  but  in  this  case  it  would 
have  been  of  no  advantage,  as  the  revision  of 
the  accounting  system  destroyed  all  chances 
of  a  comparison  of  the  actual  cost  and  the 
estimated  cost  of  reproduction  by  accounts. 

The  depreciated  value  of  a  plant  may  either 
lie  arrived  at  liy  inspecting  its  elements  and 
passing  personal  judgment  on  their  condition, 
which  might  be  termed  the  "Michigan  Box 
Car  Method,"  or  by  ascertaining  from  the  ac- 
counting records  the  sums  expended  each  year 
for  the  different  parts  of  the  plant,  calculat- 
ing the  average  age  of  the  dollar  invested  as- 
suming an  annual  rate  of  depreciation  for  each 
class  of  projierty  and  deriving  the  total  de- 
preciation from  these  factors.  This  is  known 
as  the  "Gillette  ^lortality  Table  Method"  and 
is  the  only  rational  scheme  for  arriving  at 
the  depreciated  value  of  a  plant.  By  the 
Michigan  method  everythin.g  is  assumed :  by 
the  Gillette  method  the  age  is  absolutely 
known  and  only  the  rate  of  annual  deprecia- 
tion is  assumed.  This  latter  assumption  has 
been  made  so  repeatedly  by  so  many  different 
authorities  that  rather  definite  conclusions 
have  been  reached,  so  that  with  careful  in- 
vestiuation  an  assumption  of  the  rate  of  an- 
nual depreciation  can  be  made  to  approach  a 
certainty.  As  the  revision  of  the  accounting 
records  rendered  it  impossible  to  arrive  at  the 
yearly  expenditures  for  the  different  parts  of 
the  plant,  it  was  decided  to  compute  the  age 
of  the  plant  as  a  whole  and  consider  all  of 
its  parts  of  the  same  average  age.  The  net 
sum  invested  in  the  plant  to  June  1,  1910, 
amoimted  to  $1,774.1100.  exclusive  of  real  es- 
tate and  several  other  items  not  considered 
as  subject  to  depreciation.  The  maximum  a.ge 
of  the  plant  was  taken  as  eight  and  one-half 
years  and  the  sum  of  money  expended  each 
year  was  ascertained.  Table  1  shows  the 
method  used  to  arrive  at  the  average  age  of 
the  dollar  invested  : 

Dividing  the  total  sum  years  1>y  the  total 
sum  in\ested  gives  a  result  of  1.4  years.  C)n 
account  of  certain  known  facts  concerning 
the  readjustment,  it  was  considered  fair  to 
modify  the  result  and  to  assume  the  average 
age  of  the  plant  as  5  years. 

Table  II  shows  the  method  ^if  arriving  at 
the  percentage  of  animal  depreciation.  The 
life   and    salvage    value   of   the   iliffefent    items 
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were  thoroughly  investigated  and  it  is  bc- 
liived  that  this  table  is  quite  represcntativc 
for  the  North  Pacific  Coast  district : 

Tlie  annual  depreciation  in  dollars  was  de- 
rived by  applying  the  percentage  of  annual 
depreciation  to  the  amounts  estimated  as 
necessary  to  reproduce  the  ditTercnt  elements 
of  the  plant.  It  should  be  noted  that  all  in- 
direct or  loading  charges,  with  the  exception 
of  contingenies.  were  considered  as  non-de- 
preciating. It  is  admitted  that  such  items 
as  engineering,  interest  and  brokers"  tecs  are 
as  properly  a  part  of  the  cost  of  the  plant  as 
is  the  cost  of  poles,  wire  and  cable,  but  the 
expense  of  the  former  items  is  practically  all 
incurred  during  the  construction  period.  If 
the  plant  should  be  permitted  to  become  en- 
tirely worn  out,  then  it  would  probably  be 
necessary  to  again  expend  money  to  satisfy 
these  indirect  charges,  but  as  the  plant  is 
maintained,  and  is  earning  money,  it  is  fair  to 
assume  that  the  sums  investeil  in  engineer- 
ing, supervision  and  organization  expense,  ex- 
change right  of  way,  interest  during  construc- 
tion and  brokers'  fees  remain  intact  as  long 
as  the  plant  is  a  going  concern,  and  do  not 
depreciate.  In  other  W'ords,  depreciation  af- 
fects only  property  which  wears  out,  which 
becomes  obsolete  or  inadequate,  and  requires 
eventual  replacement.  .\s  indirect  items  do 
not  require  replacement,  they  do  not  depre- 
ciate. It  is  not  contended  tor  an  instant  that 
it  is  unnecessary  to  expend  money  for  such 
items  after  the  plant  becomes  a  going  con- 
cern. The  items  under  discussion  are  only 
those  ■  strictly  chargeable  to  construction  and 
not  in  any  way  connected  with  maintenance. 
Hence  in  the  calculation  of  the  annual  depre- 
ciation in  dollars  these  indirect  charges  w^ere 
omitted,  and  they  were  also  considered  as 
having  a  value  of  100  per  cent  new  in  arriving 
at  the  depreciated  value. 

Table  III  shows  the  annual  depreciation  in 
dollars,  amounting  to  6.87  per  cent  of  the  un- 
loaded cost  of  plant,  exclusive  of  real  estate, 
which  appreciates  rather  than  depreciates; 
but  such  appreciation  cannot  be  used  in  any 
way  to  offset  an  equal  amount  of  deprecia- 
tion : 

Table  IV  shows  the  condensed  estimate  of 
the  cost  of  reproduction  as  submitted,  while 
in  Table  V  the  loading  charges  were  dis- 
tributed among  the  various  items : 

Anticipating  the  investigation,  the  Independ- 
ent company  also  prepared  an  estimate  of  the 
cost  of  reproducing  its  plant,  which,  as  it 
stands,  does  not  afford  a  fair  comparison 
w-ith  the  Railroad  Commission  estimate,  for 
in  the  former  the  loading  charges  were  in- 
cluded in  the  unit  prices.  Table  VI  show  s  the 
actual  comparison  of  the  two  estimates,  while 
Table  VII  shows  a  rational  comparison,  the 
loading  charges  being  distribtited  in  each  case 
and  all  items  eliminated  which  did  not  appear 
in  both  estimates : 

Table  VIII  shows  the  depreciated  value  of 
the  plant.  As  above  stated,  it  was  assumed 
that  the  average  age  of  all  parts  of  the  plant 
was  the  same,  namely  5  year?.  Multiplying 
the  average  age  by  the  percentage  of  annual 
depreciation  and  subtracting  the  result  from 
100  gives  the  depreciated  value  in  percentage 
of  the  new  value.  By  multiplying  the  estimat- 
ed cost  of  reproduction  by  such  percentage, 
the  depreciated  value  in  dollars  is  obtained.  In 
this  case,  the  plant  possessed  a  value  of  74.59 
per  cent  of  its  cost  of  reproduction.  This 
result  was  to  be  expected  as  it  is  well  known 
that  any  properly  maintained  telephone  plant 
will  have  a  value  between  70  and  80  per  cent 
of  its  new  value. 


TABLE  II. 


Item. 

Pole  lines   

Aerial  cable   

X'lultTKrouiHi  cable   

Siibniariiu-  cable  

.\eiial   wire,   copper 

vVerlal  wire,  iron....- 

Conduit,    cla.v    

Conilnit.   libre   

Central  oftlco  equipment. 
Substatiim   apparatus    ... 

Installation,  single   

Installation,  group   

Drops  aTiil   block    wires.. 

Private   exchanges   

Bool  lus,  etc 

Buildings    

Tools    and    vehicles...... 

Furniture  and  fixtures... 


Life. 
12 
12 
20 
10 
15 

S 
50 
30 
10 
10 
10 
20 

S 

8 
10 
20 

4 
10 


Salvage 
00 
SO 
40 
00 
40 
00 
00 
00 
10 


10 
10 
15 
10 
30 
20 
20 


Annual 
deprco. 

8.,'; 

6.0 

3.0 
10.0 

4.0 
12.5 

2.8 

3.5 

9.0 

9.5 

9.5 

4.5 
11.5 
10.5 

9.0 

3.5 
20.0 

8.0 


A  v. 
age. 

6 

5 

5 

5 

5 

5 

5 

5 


Total 
deprec, 

42.5 

30.0 

15.0 

50  0 

20.(^ 

62.5 

lO.O 

17.5 

45.0 

47.5- 

47.5 

22.5^ 

57.5 

52.5- 

45.0- 

17.5 
100.0 

40.0 


TABLE  IV. 

Pole   lines    $  142,533.00 

Aerial   cable    292,326.00 

Underground  cable    126,209.00 

Submarine   cable    5,464.00 

Aerial   wire    67,951.00 

rndergnnuid    conduits    114,S1S.00 

Central   offlcc   eciuipnient 244,610.00 

Subscribers'   station  apparatus 154, ,199. 00 

Substation    appaiatus     installation — 

Single    41,027.00 

Substation     apparatus     installation — 

Group     46,123.00 

Drops  and  block  wires 57,200.00 

Pri\-ate    branch   exchanges 45,822.01) 

Booths  and   special   fittings 600.00 

Exchange  right  of  way 5,357.00 

Real  estate  and  buildings 214,898.00 


Brokers'  fees  (or  dis- 
count)     

.Stocks  and  bonds , . . 

Cost  of  obtaining  sta- 
tions    


75,291.00 


100,000.00 
38,374.00 


90,399. Ofr 


$2,076,067.00  J2,237. 733.00- 


Tools  and  vehicles.. 

Furniture    and    fixtures 

Engineering  and  superintendence... 

Interest    during   construction 

Contingencies     '. 

Stores  and  working  capital 

Brokers'   fees   


4,700.00 
12,682.00 

.  147.351.00 
86,203.00 
90.513.00 

.  100,000.0(1 
75,291.011 

.$2,076,067.00 


TABLE  VII. 

Railroad 
Commission. 

Pole    lines    $  179,335.00 

Aerial    cable    367,805.00 

Underground   cable    158  909  00 

Submarine  cable   6  875'00 

Aerial   wire    S5,'496!oo 

Underground  conduit    ...  144  464  00 
Central        office      equip- 

„  '"«"'. 307,768.00 

Substation  apparatus 194  265  00 

Substation  apparatus  in- 
stallation—Single      51,620  00 

Substation  apparatus  in- 
stallation—Group      58,032.00 

Drops   and   block  wires..  71,969  00 


Telephone 
Company. 

i  224,042.00- 
369,398.00- 
178,161.00 
6.607.00- 
100,003.00 
170,829.00 

356,318.00' 
192,329.00- 

22,999.00' 

29,152.00' 
87,321.00 


T.\BLE  III. 


Item. 

Pole    lines    

Aerial    cable 

Underground  cable   

Submarine  cable   

Aerial  wire,   copper 

Aerial   wire,   iron 

Conduit  fibre    

Central    office    equipment.. 

Substation   apparatus   

Installation,  single   

Installation,  group   

Drops   and    block   wires.... 
Private  branch  exchange.. 

Booths  and   fittings 

Buildings    

Tools  and  vehicles 

Furniture   and    fixtures.... 
Contingncies  5%   of  above. 


-Annual  depreciation.   6.87 


Amount. 

$    142,533 

292.326 

126,299 

5,464 

65,333 

2,618  ■ 

114,818 

244,610 

154,399 

41,027 

46,123 

57,200 

45.822 

600 

111,698 

4,700 

12.582 

73,409 

$1,541,581 


Per  cent 
annual 
deprec, 

8.5 

6.0 

3.0 
10.0 

4.0 
12.5 

3.5 

9.0 

9.5 

9.5 

4.5 
11.5 
10.5 

9.0 

3.5 
20.0 

S.O 


AnnuaC 

deprec. 

$  12.117 

17,540- 

3,789 

546 

2,613; 

327 

4,024 

22,015 

14. 668. 

3,898- 

2.076 

6,578- 

4,811 

54 

3,909- 

940- 

1,007 

5.046 

J105.95S- 


TABLE  VI. 

Railroad 
Commission. 
Pole  lines    $142,533.00 


Aerial   cable 

Underground  cable    

Submarine  cable 

Aerial  wire    

Underground  conduit   .  . . 

Central    office    equipment 

Subscribers'  station  ap- 
paratus     

Substation  apparatus  in- 
stallation— Single     .... 

Substation  apparatus  in- 
stallation— Group     

Drops   and   block  wires.. 

Private  branch  ex- 
changes      

Booths  and  special  fit- 
tings      

Exchange  right  of  way.. 

Real  estate  and  build- 
ings            214,898.00 

Tools   and   vehicles '  "" 

Furniture   and   fixtures.. 

Engineering  and  super- 
intendence     

Interest  during  construc- 
tion    

Contingencies    

Stores  and  working  cap- 
ital     


292.326.00 
126,299.00 
5,464.00 
67,951.00 
114,818.00 
244,610.00 

154.399.00 

41.027.00 

46,123.00 
57,200.00 

45,822.00 

600.00 
5,357.00 


4,700.00 
12.582.00 

147,351.00 

86,203.00 
90,513.00 

100,000.00 


Telephone 

Company. 

$    213,414.00 

351,575.00 

169.709.00 

6.294. 00 

95.259.00 

162.725.00 

339.464.00 

1S3.205.00 

21,908.00 

27.769.00 
S3. 655.00 

54,575.00 

613.00 


Private 
changes    . 

Booths    and 
tings    

Real   estate 
ings    

Tools  and  vehicles 

Furniture   and   fixtures.. 

Stores  and  working  cap- 
ital      


branch  ex- 
special  fit- 
and     build- 


57.653.00 

755.00 

258,886.00 

5,914.00 

15,831.00 

103,750.00 


57,293.00- 

644.00- 

236,928.00 

7,056.00 

13,209.00- 

56.238.00 


$2,069,327.00  $2,109,027.00- 


225,689.00 

6,721.00 

12.5S2.00 


TABLE   VIII. 


Pole   line^    $    142,553 

Aerial    cable    292,326 


53,570.00 


TABLE  I. 


To  January  1,  1903. 
January  1,  1903,  to  January  1,  1904. 
January  1,  1904,  to  January  1,  1905. 
January  1,  1905,  to  January  1.  1906. 
January  1,  1906,  to  January  1,  1907  . 
January  1,  1907,  to  January  1,  1908. 
January  1,  1908.  to  January  1,  190!)., 
January  1.  190D.  to  January  1.  1910. 
January  1.   1910.   to  June  1,  1910 


$ 

99,606 

xS.50 

$    846.651 

142.300 

X7.00 

996,100 

23S.958 

X6.00 

1.409.748 

384,445 

X  5.00 

1.922.225 

324,984 

X  4.00 

1.299.936 

302,573 

X3.00 

907.719 

110,857 

X2.00 

221.714 

141,244 

xl.OO 

141.244 

29,639 

X    .25 

7.410 

$1,774,609 

$7,776,747 

Inderground    cable    ...  126.299 

Submarine  cable    5,464 

Aerial   wire,    copper 65.333 

.Aerial  wire,   iron 2,618 

Underground    conduit..  114,818 
Centi-al     office       equip- 
ment      244,610 

Sub;;tation     apparatus..  154. .399 

Installation,    single 41,027 

Installation,     group 46,123 

Drops  and  block  wires.  57,200 
Pi-ivate       branch       ex- 
changes      45,822 

Booths  and   special    fit- 
tings      600 

P.iiildings     111,698 

Tools    and    vehicles 4,700 

Furniture  and  fixtures.  12.582 
Contingencies,     5%     on 

above 73,409 


57.5 
70.0 
85.0 
50.0 
80.0 
37.5 
83.5 

55.0 
52.5 
52.5 
77.5 
42.5 

47.5 

35.0 
S3. 5 
00.0 
60.0 

00.0 


Sl,968- 

204,628 

107,354 

2,732 

52.266 

982 

95.873 

134,536 
81,059 
21,539- 
35,745 
24,310 

21,765 

330 

93.268 

00,000- 

7,549 

48,295 


j\Iay  3,    191 1. 
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TABLE  V. 


Pole  lines   S 

Aerial  cable  

Underground  cable  

Submarine  cable   .  . .  -■ 

Aerial  wire   

Underground   conduit    

Central  office  equipment 

Subscribers'  station  apparatus 

Substation  apparatus  installation — Single 

Substation  apparatus  installation — Group 

Drops  and  block  wires 

Private  branch  exchanges 

Booths  and  special  tittings 

Exchange  right  of  way 

Real  estate  and  buildings 

Tools  and  vehicles 

Furniture  and  fixtures 

Stores  and  working  capital ...    


iTi'Uint. 
:':t2.:s2i; 

126.299 

S,464 

157,951 

114, .SIS 

244. (lift 

l.'.4,:i99 

41,ft2T 

46.12:! 

.'17,20(1 

4,5,822 

600 

5,357 

214.898 

4,700 

12,582 

100,000 


Pet.  loaded. 
1.2582 


1.037."^ 


.\>I   loading,  23.82%. 


S1.C76.709 


Total. 

%    179,33.'. 

367,805 

158,909 

6,875 

85,496 

144.464 

307,76s 

194,265 

51,620 

58,032 

71,969 

57,653 

755 

6,740 

258,8S6 

5,914 

15,831 

103,750 

S2,('76,067 


Contingencies,     ncm-tlf  - 

17.104    00.0 

5,357     00.0 

103.200      00.0 

147.351      00.0 

S6,203      00.0 

100,000      00. ft 
75,291      00. ft 

f2,076.0G7           n 

rtlatiiiii     til    ((en- 
led  estimate  of  til 
ependeiit  plant  01 
tile    engineers    0 

17,104 

Exchange  riglil  of  way 

5,357 
103,200 

Engineering,    etc 

Interest      during      eon- 

147,351 
86,203 

Stores      and        woi'king 

100.000 

75,291 

Depreciated    valm-    111 
equals   74.59%. 

Table  IX  is  the  tletai 
of  reproiiucing  the  liul 
1.    li)lf»,    as    made    by 
Railroad  Comniissicni  : 

,548,705 
value 

le  cost 
1  June 
f     the 

TABLE  IX 
POLE   LINES. 
(Labor  and  Material.) 
.8,856  40-ft.  cedar  poles  in  place  at  $11.00. $97, 416 
1,639  45-ft.    cedar   poles    in   place.    %    in- 
terest,  at   $7.00 11.47.'i 

17,464  314x4%   10-pin  cross  arms  in  place. 

without  glass,  at   $1.17 20,438 

1.118  terminal  arms,  same  as  above,  ad- 
ditional cost,  at  $1.33 1,487 

1.040  pole    guys,    complete,    at    $10.00 10.40u 

331  guy  stubs,   in  place,  at  $4.00 1.324 

S142.533 

AERIAL    CABLE. 


(Labor 
Lineal  feet  of  No. 
tile  spiral  wrapped  2  9! 
cable  in  place 


md  Material.) 

;o  B.  &  S.  hard  drawn  dou- 
0.1  capacity  lead  covered 


171.553 

lin. 

22,817 

lin. 

101.872 

lin. 

159.295 

lin. 

110.031 

lin. 

200  pr.  cable  at  $0.74 $126,949 

150  pr.  cable  at  $0.59 13,462 

150  pr    cable  at  $0.47 47.SS0 


cable  at  $0.32 50,974 

$0.24 36,408 

100  pr..   in 
1,760 


50  pr, 

25  pr.   cable  at 
22  cable  terminals,  box  type. 

place,   at   $80.00 

41  cable   terminals,    box   type,    50   pr.,    in 

place,    at    $45.00 1,845 

43  cable   terminals,    box   type.    25   pr.,    in 

place,   at   $30.00 1,290 

IS  cable   terminals,   box   type.   15  pr.,   in 

place,  at  $20.00 3(;0 

11  cable   terminals,    box    type,    10   pr..    in 

place,   at   $15.00 165 

6  cable   terminals.    S.    &    W.    type.    100 

pr.,    at    $75.00 450 

174  cable  terminals,  S.  &  W.  tvpe.  50  pr.. 

at    $35.00    6,090 

82  cable  terminals,  S.  &  W.  type,  25  pr.. 

at    $20.00    1,640 

10  cable  terminals.  S.  &  W.  type,  15  pr., 

at   $12.00    12(( 

20  cable  terminals,  S    &  W.  type.  10  pr.. 

at  $10.00   200 

278  terminal  cans.  25  pr..  Am.  Elec.  Fuse 

Co.,  at   $23.00    6.394 

85  terminal  cans.  15  pr..  Am.  Elec.  Fuse 

Co.,  at  $17.00    1.445 

29  terminal  cans.  10  pr..  Am.  Elec.  Fuse 

Co.,  at  $15.00    435 

558   pole   seats,    at    $3.00 1.674 

59  distributing  rings,  old  style,  at  $25.00       1,475 

31  distributing   rings,    new    style,    at    $10  310 

200  aerial   cable   bond.s.   at   $5.00 l,00i( 


$292,326 


UNDERGROrXI)    CABLE. 

(Labor  and   Material.) 

Lineal  feet  of  No.  20  B.  &  S.  hard  drawn 
double  spiral  wr.apped  2*^  0.1  capacity,  lead 
covered  cable  in  place. 

35,918  lin.  ft.  400  pr.  at  $  1.30 $  46,693 

S3. 346  lin.  ft.  200  pr.  at  $  0.72 60,009 

4,484  lin.  ft    150  pr.  at  $  0.57 2,556 

17,309  lin.  ft.  100  pr.  at  $  0.45 7,789 

19.850  lin.  ft.     50  pr.  at  $  0.30 5,955 

3.350  lin.  ft.     25  pr.  at  $  0.22 737 

43  200  pr.  pot  heads.  ,ild  style,  at  $20.00..  860 
4  200  pr.  pot  heads,  new  style  (4-50).  at 

$20.00    SO 

43  200   pi.    pot   b.eads.    new   style   (2-100), 

at   $20.00    S6ft 

190  undei'Kround  cablr  bonds  at  $4.00 76(( 

$126,299 


SUBMARINE    CABLE. 

(Labor  and  Material.) 

3,000  lin.    ft.    25   pr.    No.    19   lead  covered 
steel  armored  cable  in   place,   at 

$1.00     $ 

61,600  lin.  ft.  1  pr.  No.  14  hard  drawn 
rubber  covered  braided  duplex 
cable  in  place,  at  $0.04 


,461 


AERLA.L    WIRE, 

(Labor  and   Material.) 

1.457  Icmp   miles   No.   14   hard  drawn    B. 
&    S.    G.    bare    copper    wire    in 

place,  at  $35.00 $  .-,0,99.-, 

40  loop  miles  No.  12.  same  as  above. 

at  $48.15  1,926 

,S9  loop  miles  No.  10.  same  as  above. 

at  $68.30 i;.ft79 

2  loop   miles  No.   8.  same  as  above, 

at  $100.00 200 

15  single  miles  No.  16  duplex  copper. 

at  $98.00  1,470 

60  loop  miles  No.  12  B.  B.   bare  iron 

wire,  at  $26.75  1,695 

25  loop  miles  No.   10  B.  B.  bare  iron 

wire,  at  $32.50  813 

10,890  deep  groove  double  petticoat  insu- 
lators, at  $0,045   490 

174.930  pony  insulators,  at  $0.025 4.373 


$  67,951 

UNDERGROUND  CONDUITS. 

(Labor  and   Material.) 

204,865  duct  ft.  fibre  conduit,  at  $0.30 $  61.460 

141,870  duct  ft.  creosoted  wooden  conduit. 

at  $0.25  35,46S 

625  sq.    yds.   brick   pvmt.    torn   up  and 

relaid.  at  $4.00   2.500 

171  brick  manholes,  at  $90. ((0   15,390 


$114,818 


CENTRAL    OFFICE    EQUIPMENT 

(Labor  and   Material.) 

Main   exchange    .$154,458 

Queen  Anne  exchange   23,943 

East  exchange 33,856 

Green  Lake  exchange 161283 

■West  Seattle  exchange   12i277 

South  Parli  exchange   l!670 

Cutting  in  10.622  lines  at  $0.20 2,124 


$244.61(( 


SUBSCRIBERS'    STATI(JX    .\1 '1 '.VR.VTUS. 


9.026 
5.160 
125 
1.141 
820 
300 
147 
333 

377 


264 
101 


805 
590 


(Material  Only.) 

wall  sets,  at  $7.80 $  67.695 

desk  sets,  at  $8.50 43.860 

adjustaphones.  at  $11.00 1.375 

high  frequency  wall  sets,  at  $7.75...  8.843 

low  frequency  wall  sets,  at  $8.00....  6,560 

high  frequency  desk  sets,  at  $9.1(0...  2,700 

low  frequency  desk  sets,  at  $8.75 1,286 

extension    desk   sets,    without    bells, 

at  $5.00 1,665 

adjustaphone      extensions,      without 

bell,  at  $8.50 3.105 

extension  bells,  at  $3.50 991 

gongs,  at  $7.50 413 

pay  station  coin  boxes,  at  $12.00....  3.168 
intercommunicating     wail     sets,     at 

$8.50   859 

intercommunicating    desk     sets,     at 

$8.5.0     4.072 

intercommunicating    adjustaphones. 

at   $11.00    2.475 

Intercommunicating   boxes,   at   $6.00  4,830 

cross  connecting  strips,  at  $0.85....  502 


$154,399 

SUB-STATION    APPARATUS    INSTA  LL.VTION 
—SINGLE. 

(Labor  and   Material.) 

18.234  sub-station  installations,  exclu- 
sive of  drops  and  telephones, 
at   $2.25    $    11,027 


^  52?, 

SUB-STATION    APPARATUS    INSTALLATION 

—GROUP. 

(Labor  and   Material.) 

21,779  lin.  ft.  moulding,  at  $0.015 $        -]■•■; 

42.8  lin.    ft.    200    pr.    lead    covered    silk 

and  cotton   cable,   at   $1.25...    .  -,3-, 

*"  '"I'l  a'i'   ^^*  P''-  •'^>if"e  as  above,  at 

$1.00     ^- 

4.402  lin.   ft.   100  pr.   same  as  above,  at 

$0.  (5     3  30" 

3.271  lin.    ft.    50   pr.    same   as   above,   at 

$0.55      1   7rj,, 

1.950  lin.    ft.    25   pr.    same  as  abov<;."at 

.$0.25     4SS 

13,963  lin.    ft.    15    pr.    same  as  above,    at 

$0.16      2  '^34 

30.512  lin.   ft.    10   pr.    same  as   above,   at 

$0.12     o  /.f.. 

1,180  lin.     ft.     100     pr.     cotton  '  cbVei'ed 

switchboard  cable,  at  $0.40..  470 

1,317  lin.    ft.    50  pr.    same   as  above,    at 

.t»0.25     229 

13  lin    ft.   25   pr.   same  as   abov(2.'  at 

1.199  liii-    ft.    26   pi-.    sam'e";is'ab'ove."at 

$0.12     jjj 

11,591  lin.   ft.   10   pr.   same  as  above,   at 

$0.08 9(^8 

3.125  lin.    ft.    28    pr.    conduit    cable,    at 

$0.23     71U 

3.391  lin.    ft.    13    pr.    conduit    cable,    at 

$0.10     sj'j 

894  lin.    ft.    25    pr.    okonlte    cable,    at 

$0.30     268 

3.515  lin.    ft,    10    pr.    okonlte    cable,    at 

$0.15     50- 

4.070  lin.     ft.     No.     14    rubber    covereci 

duplex,  at  $0,025    ic 

60,467  lin.     ft.     No.     16     rubber     covered 

duplex,    at    $0.0175    i,05S 

117.005  lin      ft.     No.     18     rubber     covered 

di^lex.    at    $0,015    175; 

791.851  lin.     ft.     No.     19     rubber     covered 

duplex.    :-■;    $0.0u9    7,127 

11.230  liij.     ft.     No      20    rubber    covered 

duplex,  at   $0.0075   S4 

46,557  lin.  ft.  No.  20  l.diip  cord,  at  $0.0065  303 

361  lin.    ft.   2-in.   suit    iron   conduit,   at 

$0.20     ;■> 

961  lin.    ft.    I'^-in.    soft    iron    conduit, 

at   $0.15    144 

522  lin.    ft.    1-in.   soft   iron  conduit,  at 

$0.10     52 

1.642  lin.   ft.  %-in.  soft  iron  conduit,  at 

$0,075     123 

61.-1  lin.  ft.   H-in.  soft  iron  conduit,  at 

$0.05     31 

190  lin.  ft.   %-in.  soft  iron  conduit,   at 

$0,045     9 

24  lin.    ft.    100    pr.    lead    covered    silk 

and  wool  cable,  at  $1.00 24 

700  lin.  ft.  No.  14  rubber  covered  iron 
wire,  labor,  wiring  office  build- 
ings and  installing  intercom- 
municating   s>-stems    19.116 

$  46,123 

DROPS    .\Nli    BLOCK    WIRES. 

(Labor   and   Material.) 

14,300  No.      16      duplex      drops,      average 

length  175  ft.,  at   $4.00 $  57,200 

PRIVATE   BRANCH    lOXCHANGES. 

(Labor  and   Material.) 

22  Stromberg  cabinets  No.   2176  wired, 

at   $140.00    $     3,080 

6  Stromberg   cabinets    No.    886    wired. 

at    $135.00    810 

24  Stromberg  cabinets  No.   4656  wired, 

at    $133.00    3.192 

16  Strumi»(-rg   cabinets  No.   2766  wired. 

at    $100.00    1,60(( 

10  .Stromberg  cabinets   No.    5550  wired, 

at    $86.00    860 

3  No.   1  fir  cabinets  wired,  at  $55.00..  165 

10  No.   2  fir  cabinets  wired,  at  $40,00..  400 

25  Dean  cabinets  No.  2  wired,  at  $110.  2.750 
4.437  line   circuits,    at   $2.40 10,649 

535  trunk   circuits,    at   JI0.30 5.511 

821  cord  circuits,  at  SS.60 7.061 

129  operators'   circuits,  at  $18.00 2.322 

860  chloride  accumulator  cells,  at  $2.50.  2.150 

Labor  of  installation   (13%) 5.273 

$  45.822 

BOOTHS    AND   SPECIAL  FITTINGS. 

(L.abor  and   Material.) 

10    oak    double    wall    booths,    installed,    at 

$60.00      $        60(1 

EXCHANGE   RIGHT   OF  WAY. 
Estimated   cost   of  reproduction $     5.357 

REAL  ESTATE  AND  BUILDINGS. 

Real  estate  values  fixed  by  The  Gilliani-Lycm.s 
Realty  Company. 

Main    Exchange. 

Lot— Lot  3.   Block    15.   Boren's  plat 
of    an    atidition    to    the    town    of 

Seattle    $90,000 

Bldg. — Three   storv    and    basement. 

brick  and  stone.   40x120 78,400 

$168,400 

East  Exchange. 

Lot  — Smith    20    ft.    of    Lot    8.    and 
north    20    ft.    of    Lot    9.    Block    2. 
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Walla  Walla  addition  to  the  city 

of  Seattle   3.000 

Bldf;r. — One    storv    and     basement, 

brick.   40x50   5,9S6 

Queen  Anne  libcchange. 

Lot— West  6S  ft.  of  Lot  S,  Block 
12.  Mercer's  Add.  to  North  Se- 
attle         4.700 

Bldg.— Two  story  brick,  30x40 4.309 

Green  Lake  Exchange. 

Lot— Lots  1  and  '.!.  Block  l.'i,  Por- 
terfield's  addition  to  the  city  of 
Seattle   2,500 

Bldg. — Two    story    and    basement, 

briok.   40x50    12.452 

West.  Seattle  Elxchange. 
Lot— Lots   1   and   2,  Block   13,   first 

plat  of  West  Seattle 3,000 

Bldg. — Two    story    and    basement, 

brick.   40x.^0    10,551 


S.OSG 


9,009 


14,952 


13,551 


$214,89$ 


TOOLS  AND  VEHICLES. 

1  heavy  bay   team $    700 

1  single   black   horse 2!)0 

1  single  express  wagon 60 

1  double   express   wagon ino 

1  pole  wagon    100 

2  pole  dolloys  at   S25.00 nO 

1  set    double    harness 70 

1  sot   single    harness 20 

1  International      Harvester      auto 

wagon    and    fittings 900 

1  Excelsior  auto  cycle  and  fittings.      2S0 

Miscellaneous   hand   tools 2,170 

4.700 

FURNITURE  AND  FIXTURES. 
Inventory   value    $  12,582 

ENGINEERING.  SUPERVISION  AND  ORGANI- 
ZATION EXPENSE. 
10%    of  all  above  items $147,351 

INTEREST   DURING  CONSTRUCTION. 
5%   on  all  above  items $  86.203 

CONTINGENCIES. 
5%  of  all  preceding  items .$00,513 

STORES  AND  WORKING  CAPITAL. 
Inventory  value  of  stores  and  sup- 
plies on  hand. .' $53,570 

Working  capital  necessary  to  oper- 
ation  of  the   plant 46,430 

$100.1100 

BROKERS'  FEES. 
5%   of  75%   of  all  preceding  items $  75.291 

Grand   Total    $2,076.0G7 

This  appraisal  was  begun  on  June  28,  1910, 
and  was  completed  in  about  30  days.  The 
work  was  handled  by  the  writer,  with  one  as- 
sistant engineer  and  a  stenographer,  with  the 
additional  assistance  of  an  engineer  in  the 
employ  of  the  telephone  company.  The  ac- 
tual cost  to  the  state  was  about  $1,000,  or  ap- 
proximately oVz  cts.  per  subscriber's  station. 
It  was  absolutely  necessary  that  the  appraisal 
should  be  completed  by  a  certain  date,  and  the 
appropriation  for  such  work  was  extremely 
small.  It  is  hoped  that  these  facts  will  be 
taken  into  consideration  by  those  who  may  be 
inclined  to  criticize.  As  to  whether  or  not 
the  work  was  well  done,  the  reader  will  have 
an  opportunity  of  judging;  for  later,  at  the 
formal  hearing  held  in  Seattle  in  the  latter 
part  of  July,  the  Department  of  Public  Utili- 
ties of  that  city,  evidently  resenting  the  inter- 
ference of  the  Railroad  Commission  in  the 
city  affairs,  denied  the  jurisdiction  of  the 
Commission,  and  at  the  same  time  denied  the 
accuracy  of  the  estimate  made  by  the  Com- 
mission's engineers.  Upon  the  recommenda- 
tion of  the  head  of  the  Department,  the  City 
Council  authorized  a  municipal  appraisal,  ap- 
propriating $.5,000  for  such  work.  Mr.  A.  H. 
Judson,  of  Seattle,  a  former  chief  engineer 
of  the  Independent  Company,  and  Mr.  Frank 
N.  Hall,  of  Wheeling,  West  Virginia,  two 
recognized  authorities,  were  retained  to  make 
the  appraisal  for  the  city  and  to  report  on 
Nov.  1,  by  which  time  it  was  expected  that 
the  engineers  of  the  Railroad  Commission 
would  have  completed  their  report  covering 
the  Pacific  Telephone  &  Telegraph  Co.  This 
work,  as  well  as  that  done  by  the  city,  will 
be  described  in  the  following  installment. 


Some    Observations    on    Recent    Steel 

Bridge  Construction  in  America.''' 

I  have  been  requested  to  write  an  article  re- 
lating to  some  observations  made  in  the  Unit- 
ed States  and  Canada  during  my  Sabbatic 
leave  of  absence.  The  limitations  of  such  an 
article  necessarily  exclude  references  to  the 
great  mass  of  details  which  received  more  or 
less  study,  and  hence  only  the  more  general 
results  and  tendencies  of  recent  construction 
will  be  given  so  far  as  they  were  noticed. 

It  is  surprising  to  notice  how  few  railroad 
bridge  trusses  with  pin  connections  are  being 
built  at  present.  This  tendency  is  not  merely 
due  to  the  decreased  cost  of  founda- 
tions and  piers  or  abutments  due  to 
the  extensive  use  of  concrete  which 
makes  the  economic  span  shorter  than  for- 
merly, but  wherever  an  old  pin  span  can  be 
divided  by  an  intermediate  pier  without  ex- 
cessive cost,  two  riveted  truss  spans  or  two 
plate-girder  spans  will  replace  it.  The  length 
of  riveted  trusses  has  been  steadily  increasing 
as  the  shops  have  changed  their  equipment 
and  methods,  so  that  the  maximum  span  has 
liassed  -100  ft.,  and  spans  between  200  and  300 
ft.  are  numerous.  Accordingly,  pin  spans  are 
mainly  confined  on  railroads  to  crossings  of 
the  larger  rivers  where  the  .interests  of  navi- 
gation require  long  spans. 

The  longest  riveted  truss  spans  in  the  Unit- 
ed States  are  those  of  the  new  terminal 
bridge  over  the  Missouri  River  at  Kansas 
City,  the  span  being  42.5  ft.  and  G%  ins.  The 
special  reason  for  making  this  a  riveted  truss 
bridge  is  that  one  of  the  spans  has  a  suspend- 
ed lifting  deck  in  which  the  stiiT  suspenders 
telescope  into  the  hollow  posts  of  the  truss. 
The  upper  deck  accommodates  the  highway 
and  electric  railway  traffic  and  the  lower  deck 
the  railroad  traffic.  The  bridge  has  such  an 
elevation  that  deck  trusses  are  used  over  the 
river  in  all  spans  except  that  of  the  lift 
bridge.  Since  structural  reasons  required  the 
through  trusses  of  the  lift  span  to  be  made 
with  riveted  connections  the  same  details 
were  used  for  the  fixed  spans  to  secure  uni- 
formity. 

In  the  United  States  the  riveted  trusses 
that  are  next  in  length  to  those  mentioned  in 
the  preceding  paragraph  are  located  in  the 
channel  spans  of  the  Si.xth  St.  viaduct  over 
the  Kaw  River  at  Kansas  City.  The  trusses 
are  also  of  the  Baltimore  type,  with  a  span  of 
300  ft.,  10  ins.  Next  in  order  come  the  rivet- 
ed truss  spans  of  the  Idaho  &  Washington 
Northern  R.  R.  over  the  Fend  Oreille  River 
at  Box  Canyon,  Idaho,  completed  in  1010. 
The  channel  span  is  280  ft.  and  was  erected 
from  one  end  by  the  cantilever  method  with- 
out the  use  of  falseworks.  The  adjacent 
shorter  span  was  used  for  this  purpose  as  an 
anchor  span. 

In  Canada  the  largest  riveted  truss  bridge 
for  railroad  traffic  has  an  effective  span  of 
412  ft.  8  ins.  It  is  on  the  Canadian  Pacific 
Ry.  where  it  crosses  the  French  River,  43 
miles  south  of  Romford,  Ontario.  Special 
conditions  also  led  to  the  adoption  of  this  un- 
usually long  span  for  riveted  trusses.  The 
Cisco  bridge  over  the  Fraser  River  in  British 
Columbia,  erected  in  1010  on  the  same  rail- 
road, has  riveted  trusses  with  a  span  of  31-"' 
ft.,  which  are  designed  for  E.'jO  loading. 

It  is  worthy  of  note  that  the  longest  span 
of  a  pin  truss  railroad  bridge  remains  the 
same  today  as  in  1893,  or  .546. .5  ft.  Oidy  one 
light  Iiighway  bridge  exceeds  this  in  effective 
span,  with  a  length  of  58(5  ft.  .'\t  present, 
however,  the  sub-structure  is  well  advanced 
for  the  new  municipal  bridge  at  St.  Louis, 
popularly  known  as  the  "  free  'bridge,"  in 
which  the  effective  spans  are  (168  ft.,  due  to 
the  demands  of  navigation  as  decided  by  the 
United  States  government.  This  brid.ge  is  to 
accommodate  the  highway  on  an  upper  deck 
and  a  double  track  railroad  on  the  lower 
deck.  It  is  to  be  built  of  nickel  steel  and  it  is 
proposed  to  begin  the  erection  this  spring. 

Plans   are  under  consideration  which   make 

•Extracts  from  a  paper  by  Henry  S.  Jacoby. 
Professor  of  Bridge  Engineering  at  Cornell  Uni- 
versity. 


it  probable  that  in  a  few  years  the  largest  j 
span  for  simple  truss  bridges  will  exceed  700  - 
ft. 

The  larger  live  loads  now  adopted  by  some  , 
railroads  tend  to  increase  still  further  the 
magnitude  of  plate-girder  construction.  The 
construction  of  bridges  now  in  progress  on 
the  Boston  &  .-Mbany  R.  R.  for  EGO  loading 
includes  a  plate  girder  for  a  skew  span  with 
solid  floor  which  has  an  effective  span  of  113 
ft.  and  a  gross  flange  section  of  249.-5  sq.  ins. 
exclusive  of  the  equivalent  flange  area  of  the 
web. 

There  arc  at  least  two  other  railroads,  both 
of  recent  construction,  in  which  all  the  i 
bridges  are  designed  for  EOO  loading,  the 
Virginian  and  the  Carolina,  Clinchfield  & 
Ohio.  They  were  built  primarily  for  the  eco- 
nomic transportation  of  coal,  requiring  very  i 
costly  construction  in  order  to  secure  the  low 
grades  adopted. 

A  number  of  prominent  liridges  are  being 
replaced  or  reconstructed.  iThe  Lachine 
bridge  over  the  St.  Lawrence  River  near 
Montreal  is  to  be  changed  from  a  single  track 
to  a  double  track  bridge,  using  only  simple  { 
trusses,  thus  causing  the  only  statically  inde-  i 
terminate  continuous  truss  bridge  in  the  i 
country  to  disappear.  During  the  past  season 
work  was  begun  in  lengthening  the  piers  and 
in  building  some  additional  piers.  .After  com- 
pleting a  new  single  track  bridge  alongside  of 
the  present  trusses  on  the  longer  piers,  the 
old  structure  will  be  removed,  many  of  the 
spans  being  used  elsewhere  on  branch  lines, 
and  a  new  single  track  structure  built  to  re- 
place it. 

The  Fraser  River  cantilever  bridge  on  the 
Canadian  Pacific  Ry.  near  Cisco  in  British 
Columbia,  completed  in  1884.  was  removed 
last  year  and  will  be  re-erected  on  Vancouver 
Island  on  the  Esquimalt  &  Nanaimo  R.  R., 
one  of  the  operated  lines  of  the  Canadian  Pa- 
cific. The  Cisco  bridge  was  replaced  by  three 
simple  truss  spans.  The  middle  one  with  a 
span  of  315  ft.  was  erected  by  the  cantilever 
method,  using  the  side  spans  as  temporary 
anchor  spans.  .\I1  of  the  trusses  have  riveted 
connections. 

The  superstructure  of  the  Coteau  bridge 
over  the  St.  Lawrence  River  was  also  recon- 
structed last  year  by  the  Grand  Trunk  Ry. 
bv  substituting  heavier  riveted  trusses  de- 
signed for  modern  loading.  The  trusses  were 
built  on  skids  on  an  island,  and  between  trains  '. 
one  of  the  old  spans  was  removed  by  floating  i 
it  out  on  a  barge  and  a  new  span  put  in  its- 
place  by  the  same  method.  One  of  the  most 
interesting  features  of  the  design  consists  in 
tlie  complete  elimination  of  all  lacing  in  the 
web  members  of  the  trusses,  exclusive  of  the 
end  posts.  The  difference  in  appearance  due 
to  this  feature  is  apparent  to  an  observer  at  a 
considerable  distance.  The  web  members  are 
composed  of  two  pairs  of  bulb  angles  con- 
nected by  a  solid  web  plate.  This  gives  an 
H  section  with  a  bulb  at  each  corner  of  the 
post,  thus  securing  greater  resistance  to  in- 
jury in  the  shops  during  transportation  and 
in  erection.  In  some  cases  the  section  is  in- 
creased by  adding  two  plates  on  the  outside. 
The  value  of  the  bulb  angle  in  ship  building 
has  long  been  recognized,  but  it  appears  that 
the  value  of  this  detail  of  bridge  construction 
in  Canada  has  not  been  recognized  in  the 
L^nited  States.  It  is  claimed  that  it  has  been 
used  in  Canada  for  a  number  of  years  with 
entire  satisfaction. 


Wheelbarrow  Hand  Guard. — A  hand 
.guard  attachment  for  use  on  the  handles  of 
wheelbarrows  has  been  put  on  the  market. 
The  guards  are  simple  in  form  and  are  in- 
expensive and  may  be  attached  to  any  bar- 
row. They  are  fastened  on  the  outside  of 
the  handles  at  a  section  near  the  rounded 
part  of  the  handle.  They  arc  properly  bent 
to  give  hand  room  and  then  become  paral- 
lel to  the  handle.  The  guard  was  intro- 
duced to  prevent  the  numerous  eases  of 
blood  poisoning  caused  by  slight  injuries  to 
the  hands  of  persons  operating  wheelbar- 
rows. It  is  made  by  the  Lansing  Wheelbar- 
row Co.,  of  Lansing,  Mich. 
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Efficiency  and  Cost  of  Modern  Pump- 
ing Engines.''' 

The  commercial  pum[jing  engine  for  water 
works  purposes  has  been  brought  to  a  high 
level,  and  has  been  divided  into  four  distinct 
types,  each  to  suit  conditions  imposed,  includ- 
ing pressure,  quantity,  location,  first  cost,  fuel, 
maintenance,  etc.  These  types  and  rather 
close  approximations  of  cost  of  engines  com- 
plete, with  foundations,  piping  and  appurte- 
nances, per  million  gallons  per  24  hours'  ca- 
pacity, under  average  conditions,  are  as  fol- 
lows : 

(1)  Compound     condensing,     low-duty    en- 

gines, horizontal   $2,300 

(2)  Low-duty    triple,    condensing,    horizon- 

tal      2,800 

(3)  Cross-compound,  condensing,  horizontal  3,300 
(i)  High-duty  triple,  condensing,  vertical..  4,800 

The  first  and  second  are  non-rotative  or 
"direct  acting"  machinery  and  the  third  and 
fourth  are  of  the  crank  and  fly  wheel  type. 
The  figures  do  not  include  anything  for  build- 
ings, land,  chimneys,  wells,  boilers,  etc. 

The  cost  of  boilers  with  mechanical  stokers, 
feed  pumps  and  appurtenances,  steam  piping 
and  minor  details — everything  ready  for  serv- 
ice under  average  conditions — would  be  cov- 
ered by  $20  per  boiler  horse  power.  It  is  im- 
possible to  include  all  plants,  therefore  these 
averages  are  based  on : 

Total  water  load  against  the  plungers,  90  lbs. 
per  sq.  in.,  or  a  head  of  207  ft.,  including  suc- 
tion and  friction. 

Actual  evaporation  in  the  boilers  under 
working  conditions,  8  llis.  of  water  per  pound 
of  coal,  with  feed  at  l.jO'  and  with  coal  at  $-3 
per  net  ton  of  2,000  lbs. 

Steam  pressure  at  throttle  valve  of  engine, 
75  lbs.  gage,  for  low-duty  compound;  125  lbs. 
gage  for  low-duty  triple  and  cross  compound ; 
1.50  lbs.  gage  for  high-duty  triple;  an  allow- 
•  ance  of  5  lbs.  above  the  pressures  given  fo/ 
boiler  pressures. 

The  desire  is  often  expressed  for  a  sched- 
ule, rate  of  cost,  or  price  of  pumping  engines, 
but  it  is  a  very  difficult  matter  to  make  a  price 
list  at  any  certain  time  which  will  be  reliable 
beyond  an  approximate  guide  for  estimate. 
Although  the  water  works  pumping  engine  has 
been  brought  largely  to  a  commercial  basis  in 
manufacture  and  sale,  the  conditions  under 
which  it  must  operate  are  special  for  the  loca- 
tion where  wanted,  and  all  prices  pertaining  to 
specially  defined  contracts  are  more  or  less 
changeable. 

The  best  attempt  at  making  a  price  list  can 
only  result  in  a  fair  average,  according  to  the 
labor  and  material  markets,  and  also  depend- 
ing on  the  amount  of  work  on  hand  in  the 
competing  shops. 

EFFECT  OF   HIGHER   STE.MI    PRESSURE. 

The  higher  steam  pressures,  which  closely 
accompany  greater  steam  econrtniy,  also 
changed  ideas  on  boilers,  brought  greater 
horse  power  per  boiler  by  enlarging  the  units 
and  led  to  restricting  the  dimensions  of  the 
boiler  plant.  In  the  long  run  and  among  the 
many  plants  built  the  boiler  for  high  pressure, 
made  up  of  small  diameters  of  parts,  on  the 
unit  principle,  economizes  space,  buildings, 
initial  cost  in  large  powers  and  other  important 
items  to  a  very  satisfactory  degree.  Under 
present  circumstances  of  unit  capacity,  cost  of 
construction,  convenience  and  economy  of 
operation,  together  with  considerations  as  to 
buildings  and  space  required,  the  water-tube 
boiler,  fitted  with  automatic  stokers  and  damp- 
er regulators,  takes  the  lead  as  a  general 
steam  generator  for  water  works  pumping 
plants.  The  practical  relation  between  the 
economic  duties  of  pumping  engines  and  the 
amount  of  boiler  power  required,  may  be  illus- 
trated by  Table  I,  the  measurable  amount  of 
boiler  power  being  indicated  by  taking  10  sq. 
ft.  of  heating  surface  for  each  boiler  horse 
power : 

Table  I  is  based  on  the  fact,  repeatedly 
demonstrated,  that  in  good  ordinary  practice, 
1  sq.  ft.  of  heating  surface  will  evaporate  3 
lbs.  of  water  per  hour,   from   150°    (tempera- 

•Condensed  from  "Tlie  Present-Day  Pumping 
Engine  for  Water-Works,"  by  Chas.  A.  Hague, 
Proc.  Am.  Soc.  C.  E.,  Vol.  XXXVII,  p.  288. 


TABLE     I  -  BOILER  -  HORSE   -   POWER     RE- 
QLHRED     FOR    EACH     PUMP-HORSE-POW- 
ER,   COUNTING    10    SQ.    FT.    OF    HEATING 
SURAFCE  PER  BOILER-HORSE- POWER. 
Duty  in  fool -pounds  Boiler-horse- 

per  1,000  lbs.  power  per  pump- 

of  dry  steam.  horse-power. 

40.000.00(1 1.63 

50,0110.000 132 

60,000,000 1.10 

70,000.000 0.94 

80,000,000 0.S3 

fiO, 0011,000 0.74 

100,000,000 0.66 

110.000,000 ;  O.SO 

11."), 000, 000 0.57 

120,000.000 0  55 

12:1,000.000 0.52 

130,000.000 0.51 

13."., 000, 000 0.49 

llo.iiOO.OOH 0.47 

14... 000, 00(1 0.46 

l.'.O.OOO.OOo 0.44 

ir,r,. 000,000 n.43 

100,000,000 0.41 

i(;."),ooo,ooi> 0.40 

170,000,000 0.39 

175,000.000... 0.38 

ISO. 000. 000 0.37 

IS,',. 000, 000 0.36 

l!iii,niii),ooo 0.35 

1!)."., 000. 000 0.34 

200,000,000 0,33 

ture  of  feed),  into  steam  at  150  lbs.  gage 
pressure.  Therefore  10  sq.  ft.  w-ill  evaporate 
30  lbs.  of  water  as  above,  and  this  amount  of 
evaporation  is  taken  as  1  boiler  horse  power. 

This  is  a  good  basis  and  safe  in  most  cases, 
but  if  at  any  time  caution  or  any  special  rea- 
son should  suggest  an  increase  in  heating  sur- 
face, any  desired  percentage  of  increase  may 
be  readily  added  without  disturbing  the  rela- 
tions of  the  different  rates  of  economy.  For 
example,  if  it  should  be  decided  that  2%  lbs. 
of  water  per  square  foot  of  heating  surface 
per  hour  is  all  that  it  would  be  safe  to  reckon 
on,  then  20  per  cent  added  to  the  boiler  horse 
power  of  Table  I  would  provide  for  such  a 
case,  or,  to  go  to  extremes,  if  it  was  thought 
that  2  lbs.  of  water  per  square  foot  of  heating 
surface  per  hour  was  the  limit,  50  per  cent 
added  to  the  figures  in  Table  I  would  meet  the 
demands  for  boiler  capacity.  With  boilers 
properly  constructed  and  arranged,  however. 
Table  I  will  answ^er  all  reasonable  purposes. 

The  limits  of  steam  economy  in  the  pump- 
ing engine  are  about  reached,  lioth  theoretical- 
ly and  practically.  The  modern  duty  record 
is  shown  by  Table  II : 

TABLE    II.— DUTY    RECORD    PER    1,000    LBS. 
OP  DRY  S.ATURATED  STEAM. 

Duty,  in 
Year.  foot-pounds. 

3  893 l.-.4,048,700 

1895 157,843,000 

1898 167,800,000 

3900 168,.o32,800 

1900 178.497,000 

1900 179,419,600 

1906 181,068.605 

The  leading  type  is  a  vertical,  triple-expan- 
sion, condensing  engine,  with  outside-packed 
plungers,  mostly  of  the  crank  and  fly  wheel 
type. 

In  the  early  d;iys  of  the  pumping  engine  the 
tendency  toward  increase  in  size  was  not  real- 
ized nor  what  tremendous  capacities  the 
pumping  units  would  reach  ;  but  the  view  is 
clearer  now,  and  there  is  no  good  reason  for 
straying  too  far  afield  in  search  of  the  appro- 
priate line  to  follow.  It  is  not  easy  to  fore- 
cast what  developments  may  take  place ;  but, 
with  the  analysis  of  coal,  a  full  knowledge 
of  the  heat  possiliilities  demanded  by  the 
steam  at  the  workin.g  pressure,  the  efficiency 
of  the  boilers,  a  clear  idea  of  the  laws  of 
steam  expansion,  and  with  the  types  of  the 
most  efficient  pumping  engines  practically 
fixed,  it  is  evident  that  some  radical  depar- 
ture must  be  made  to  defeat  what  is  known 
at   the   present  time. 

Table  III  gives  an  example  of  how  me- 
thodically the  cost  of  plants  built  on  the  unit 
basis  may  be  determined.  In  some  cases  these 
figures  may  be  too  high  and  in  others  too 
low ;  they  are  closely  approximate,  and 
enough  of  the  data  are  based  on  records  fair- 
ly to  insure  the  figures  in  the  table  as  safe 
for  practical  use  in  making  estimates.  How- 
ever, the  table  is  so  close  that  it  would  be 
taking  chances   for  an  engineer  or  a  contrac- 


tor to  guarantee  the  production  of  results  for 
the  figures  named,  without  investigating  each 
case  by  itself.  The  work  contemplated  is  for 
the  best  type  of  modern,  triple-e.xpansion 
pumping  engines,  and  high-pressure  boilers. 
The  buildin,gs  are  assumed  to  be  of  good  de- 
sign and  quality;  of  brick,  or  of  stone  where 
stone  is  cheap;  the  roofs  steel-trussed  and 
slate-covered ;  the  chimneys  adequate ;  and 
the  intakes  properly  proportioned  and  thor- 
oughly screened.  The  cost  given  includes  ev- 
erything except  the  land. 

TABLE  III.— COST  OF  COMPLETE  PUMPING: 

STATIONS. 

Pressure  of  water  Cost  of  plant,   per 

load  pumped  against,  million  gallons 

in  pounds  per  square  capacity,  including 

inch.  reserve. 

30 $6.7.50 

40 7,000 

50 7,250 

60 7,500 

70 7,750 

SO ,S,000 

90 8,2.50 

100 S,50f) 

110 8,750 

120 9,000  ■ 

130 10,000 

There  are  cheaper  classes  of  pumping  en- 
gines, but  they  are  necessarily  of  lower  eco- 
nomic efficiency,  and  therefore  require  more 
boiler  capacity,  more  coal  storage,  and  other 
incidentals  which,  when  balanced  up,  will  tend 
to  keep  the  figures  about  the  same.  A  cheaper 
and  less  durable  building  may  be  used,  but 
in  the  long  run  this  will  need  more  repairs, 
which  when  capitalized  will  bring  the  account 
fully  up  to  the  figures  given  and  most  likely 
exceed  them. 

It  is  scarcely  possible  that  the  cost  of  equip- 
ping pumping  stations  for  water-works  will 
be  increased  much  on  account  of  a  higher 
type  of  steam  machinery,  because  it  is  evi- 
dent that  the  top  limit  has  just  about  been 
reached,  with  the  record  a  little  more  than 
]81,0(H),000  ft.-lbs.  per  1,000  lbs.  of  steam. 
Ten  years  ago  it  nearly  touched  the  180.000,- 
(lOd  mark;  and  a  gain  of  0.8  of  1  per  cent  in 
ten  years,  w-ith  every  nerve  strained,  is  elo- 
quent evidence  of  the  top  limit.  The  Mariotte 
curve  is  about  the  nearest  approach  to  perfec- 
tiim  possible  for  the  steam  engine  to  accom- 
plish, in  expressing  the  relation  between  the 
work  done  and  the  amount  of  steam  used.  If 
the  terminal  pressure  is  taken  as  expressing 
the  steam  used,  and  all  the  steam  is  account- 
ed for  by  the  diagram,  then  somewhere  in  the 
immediate  neighborhood  of  180,000,000  duty, 
with  90  per  cent  mechanical  efficiency  of  the 
machine,  will  be  the  resulting  figures,  with  a 
reasonable  amount  of  steam  used  in  the  jack- 
ets and  re-heaters  charged  agamst  the  ac- 
count. 

If  there  were  no  necessity  for  the  use  of 
steam-jackets,  or  jacket  steam,  the  figures 
would  approach  200.000,000  rather  closely,  and 
if  superheating  can  save  jacket  steam,  and 
vitalize  the  working  steam  in  the  cylinders, 
the  latter  figure  may  be  reached  in  the  near 
future,  as  far  as  the  official  test  is  concerned. 
This  pleasing  result  may  have  to  be  obtained, 
however,  by  the  use  of  a  surface  condenser 
with  a  comparatively  small  air-pump,  and 
this  type  of  condenser  may  require  more 
maintenance  account  than  the  jet  form;  and 
the  superheat  may  have  to  be  obtained  at  the 
cost  of  coal. 

Plants  equally  ^instructed  and  with  equally 
low  repair  and  maintenance  accounts  can  have 
no  advantage  over  each  other  excepting  in  the 
matter  of  fuel  economy;  and  the  lessened 
quantity  of  coal  to  be  bought  is  the  real  foun- 
dation on  which  to  base  an  increased  invest- 
ment in  the  plant.  There  are  only  two  im- 
portant items  which  grow  less  by  higher  duty, 
and  these  are  the  coal  account  and  the  fixed 
charges  on  the  boiler  plant.  Everything  else 
increases  with  higher  duty,  excepting  the 
wages  account  for  equal  capacities,  and  this 
remains  at  least  as  much  with  high  as  with 
low  duty,  excepting  with  the  large  high-duty 
triple  engines,  and  with  these  the  wages  are 
comewhat  less  in  the  fire-room  on  account 
of  the  lessened  quantity  of  coal  to  be  shov- 
eled in  proportion  to  the  pumping. 
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The  items  for  and  against  the  high-iluty 
pumping  plant  are : 

Against  High  Duty— 

Maintenani'o  account   for  nuuliiiiery. 

Interest  on  machinery. 

Oil.  waste,  packlne.  etc. 

Sinking  fuiul  for  machinery. 
In  Favor  of  Hi(rh  Duty — 

Maintenance  account  for  boilers. 

l!Ui  rest   on    boilers. 

Sinking  fund  for  luillers. 

The  coal  account. 

To  ascertain  which  type  and  class  it  will 
pay  best  to  buy  requires  comparisons  and  cal- 
culations which  call  for  thought  and  care,  but 
which  may  he  readily  enough  made  when  the 
conditions  of  the  contemplated  plant  are 
clearly  laid  down.  The  lixed  charges  against 
pumping  machinery  and  boilers  are  as  fol- 
lows : 

Vertical  Triple-Expansion  Pumping  Engines. 

Maintenance  account    2% 

Interest  account    4% 

Sinking   fund    account 3% 

Oil.   waste,   packing  and  small  repairs 1% 

Total   fixed   charges 10% 

All  Other  Types  of  Pumping  Engines. 

Maintenance    account    3% 

Interest   account    i% 

Sinking   fund    account ;>% 

Oil.   waste,   packing  and  small  repairs 1% 

Total  fixed  charges 137c 

The  reason  for  the  diflference  of  2  per  cent 
in  the  sinking  fund  account,  between  vertical 
triple  machinery  and  all  other  forms,  is  that 
it  has  become  evident  that  the  vertical  triple 
type  of  pumping  engine  will  probably  not  be 
replaced  as  obsolete  by  any  of  the  other  types, 
but  the  other  types  will  eventually  give  way  to 
the  vertical  triple.  Under  these  circumstances. 
when  the  vertical  triple  is  properly  built,  its 
life  is  taken  at  33%  years,  and  that  of  all  the 
other  types  at  20  years ;  representing,  respec- 
"tively,  3  per  cent  and  5  per  cent,  to  make  up 
the  sinking  fund  to  100  per  cent  in  the  time 
specified.  The  fixed  charges  against  the  boil- 
er plant  are  as  follows : 

M.nintenance    account     5% 

Inti'Te'st    account    4% 

Sinking  fund  account 5% 

Total  fixed  charges 14  % 

Even  when  the  cost  of  coal  is  $1,350  per 
year  for  each  1,000,000  gals,  of  water  pumped 
per  dav.  the  total  coal  bills  do  not  amount  to 
very  much  for  2.000.000  or  3,000,000  gals,  per 
day ;  but  when  the  quantity  gets  toward  10,- 
000,000  gals,  the  figures  are  more  important. 
The  larger  triple-expansion  pumping  engines 
of  the  reciprocating,  displacement  type,  pump 
1,000,000  gals,  per  day  with  $625  worth  of  coal 
per  year  for  the  best  records,  and  $900  is  an 
ordinarj-  good  record;  while  $1,350  is  about 
the  best  steam-turbine  pumping  record,  as  far 
as  the  writer  can  learn.  It  looks  as  though 
the  great  struggle  to  keep  down  the  capital 
account  in  the  turbine  outfit  must  be  partly 
abandoned,  as  far  as  water  works  service  is 
concerned. 

Within  its  limitations,  the  certifugal  pump 
is  an  ideal  machine  for  lifting  water;  which 
means  that  it  must  be  designed  and  construct- 
ed for  known  positive  conditions,  if  the  best 
results  are  looked  for.  At  constant  speed,  for 
a  considerable  range  of  capacity,  as  is  often 
found  in  water  works,  or  for  a  varying  head 
— very  frequently  found  in  the  Middle  West, 
where  domestic  and  fire  service  are  com- 
bined in  the  same  apparatus — it  is  inefiicient 
and  unreliable.  Even  on  standpipe  work,  as 
at  Schenectady,  N.  Y.,  the  centrifugal  pump 
proved  to  be  a  total  failure,  and  that  city  is 
now  seriously  contemplating  the  construction 
of  a  reservoir  for  the  relief  of  these  pumps; 
and  there  are  others. 

The  centrifugal  pump  sends  the  water  by 
centrifugal  force,  from  the  center  toward  the 
outside,  and  the  main  principles  to  be  followed 
in  designing  are  the  prevention  of:  (a)  Sud- 
den changes  in  water  velocity,  (b)  Sharp 
changes  in  direction  of  flow,  (c)  Unnecessary 
friction  losses. 

With  a  steep  vane  there  is  required  a  less 
number  of  revolutions  per  minute ;  with  a 
flat  vane  there  is  required  a  higher  number 
of  revolutions  per  minute,  to  do  the  same 
work.  The  above-mentioned  formula  (V  =^ 
V  2  gh)    gives   an   average   result   in    feet   per 


second  of  the  peripheral  speed  of  the  run- 
ner; the  actual  rcsidts  depend  on  the  angle 
of  the  vanes  and  the  width  of  the  impeller. 

A  case  in  practice,  which  has  just  come  to 
hand^the  figures  being  taken  from  the  an- 
nual report  of  the  operation  of  a  water-works 
plant — will  be  to  the  point,  in  comparisons  be- 
tween displacement  and  centrifugal  pumps  in 
practical  water-works  service.  The  data  are 
as  follows ; 

l^nnpage  per  day.  U.  S.  gals 9,0ti0,0ii0 

Head  against  displacement   pumps,    ft..  207 

Head  against   centrifugal   pumps,    ft....  23 

Cost  of  centrifugal  pumps $10,000.00 

Cost  of  displacement  pumps 50,000.00 

Cost  of  fuel   used   for  botli   plants,   per 

net    ton    1.25 

Cost  of  Fuel  to  Pump  1,000,000  Gals.  207 
Ft.    High. 

With  displacement  punnJS $3.27 

With    centrifugal    pumps 6.4S 

Difference      in      favor      of      displacement 
pumps    $3.21 

The  difference  in  cost  of  fuel  per  annum 
at  9,000,000  gals,  daily  pumpage,  against  207 
ft.  head,  in  favor  of  displacement  pumps, 
amounts  to  $10,54-1,  which  means  that  the 
economic  duly  of  the  displacement  machiner_\ 
is  1.90  times  that  of  the  centrifugal,  or  the 
ratio  between  a  cost  per  million  gallons  207 
ft.  high,  of  $0.48  and  $3.27,  as  shown  by  the 
coal  account  given.  It  may. be  noted  in  pass- 
ing that  the  mechanical  elSciency  of  the  dis- 
placement machinery  is  93  per  cent,  and  that 
of  the  centrifugal  machinery  is  05  per  cent, 
which  corresponds  with  the  results  found  in 
general  practice  along  these  lines. 

The  mere  recording  of  various  statements 
of  economy  in  coal  per  power  unit  does  not 
tell  the  entire  story,  as  will  be  shown  by  the 
analysis  of  data.  For  example:  confining  the 
comparison  for  the  moment  to  steam  pumping 
plants,  consider  these  two  records;  one  of  1.02 
lbs.  of  coal  per  indicated-horse-power-hour, 
and  the  other  1.98  lbs.  Both  records  were  ob- 
tained as  nearly  as  coidd  be  under  similar 
conditions  in  actual  water-works  pumping. 
The  fuel  calling  for  1.98  lbs.  is  slack  coal  at 
$1.50  per  net  ton ;  and  the  fuel  calling  for 
1.02  lbs.  is  anthracite  coal  at  $4.50  per  net 
ton.  The  analysis  of  the  two  fuels  for  heat 
units  on  complete  combustion  is  as  follows : 

Per  lb. 

Heat  units  developed  by  the  slack 11,000 

Heat  units  developed  by  the  coal 14.00U 

In  the  case  of  the  slack  coal,  the  buyer  ob- 
tained 140,000  heat  units  for  1  ct.  In  the  case 
of  the  anthracite  coal  the  buyer  obtained 
02,000  heat  units  for  1  ct.  The  plant  consum- 
ing the  slack  coal  used  363  heat  units  per 
horse-power-minute,  while  the  plant  with  the 
anthracite  coal  consumed  2.38  heat  units  per 
horse-power-minute.  The  efficiency  of  the 
boilers  was  70  per  cent  with  the  slack  and  80 
per  cent  with  the  anthracite.  This,  reduced  to 
work  demonstrated  by  indicated  horse  power, 
gives  13,200,000  ft. -lbs.  for  1  ct.  for  the  an- 
thracite and  9.805.680  ft.-lbs.  for  1  ct.  with  the 
slack,  with  the  efficiencies  of  the  boilers  equal- 
ized;  and  this  shows  that  a  difference  of 
3,394,.320  ft.-lbs.  for  1  ct.  existed  in  the  differ- 
ence in  steam  economy  of  the  tw'o  engines. 
The  engine  w-ith  the  slack  fuel  gave  130,000.- 
000  ft.-lbs.  per  1,000,000  B.t.u.,  and  that  with 
the  coal  gave  163,000.000  ft.-lbs.  per  1,000,000 
Bt.u.,  further  demonstrating  the  difference  in 
steam  economy  in  the  two  machines.  The 
gain  in  foot-pounds  for  1  ct.  with  the  engine 
using  anthracite  coal  over  the  other  is  .34  per 
cent,  and  the  gain  on  the  heat-unit  basis  in  fa- 
vor of  the  anthracite  coal  engine  is  26  per  cent, 
which  indicates  good  judgment  in  putting 
enough  investment  into  the  engine,  boilers 
and  fuel  to  obtain  good  results.  The  engine 
with  the  coal  fuel  cost  $4,166  per  1,000,000  gals, 
capacity  per  24  hours ;  and  the  engine  with  the 
slack  fuel  cost  $4,083  per  1,000,000  gals,  capa- 
city per  24  hours.  This  price  per  1,000,000  gals, 
docs  not  include  foundations  and  appurten- 
ances, so  that  the  $4,800  per  1.000,000  gals,  for 
the  vertical  triple  pumping  engine  of  large 
size  given  earlier  in  this  paper  is  fairly  well 
checked,  as  the  latter  figure  includes  every- 
thing in  the  engine-house  belonging  to  the 
machinery.  It  may  be  of  some  interest  to 
know    that    the    two    pumping   engines    which 


ha\e    just    been    compared    were    by    difl^erent 
builders. 

Tlie  present  high  type  of  water-works 
punii)ing  engine  apparently  cannot  be  im- 
proved to  any  material  extent  in  prin- 
ciple, so  that  the  very  best  that  can  be 
expected  is  an  extremely  small  increase 
in  economy  secured  by  improved  construc- 
tion. It  is  very  probable  that  an  increase 
in  fuel  economy  from  6  per  cent  to  12  per 
cent  can  be  gained  in  many  steam  plants  by 
the  use  of  superheated  steatn.  Some  think 
this  too  low  a  figure  for  the  gain  by  super- 
heat, but  it  must  not  be  forgotten  that  many 
nf  the  good  records  for  superheat  have  been 
made  where  engines  and  boilers  of  only  fairly 
good  economy  arc  in  use,  whereas,  when  the 
best  type  of  pumping  engine  is  supplied  with 
superheated  steam,  the  application  is  then 
made  to  steam  machinery  of  the  very  highest 
class,  where  all  the  steam  refinements  can  be 
operated  to  the  best  advantage,  and  where 
multiple  expansion,  steam-jackets,  re-heating, 
etc.,  are  used  under  the  very  best  conditions 
lo  reduce  internal  losses  and  condensation  to 
an  extremely  low  point.  A  pumping  engine 
at  the  Boston  high-service  station  at  Chestnut 
Hill  Reservoir  has  a  capacity  of  30,000.00n  U. 
S.  gals,  per  24  hours,  and  has  the  following 
data  to  its  credit : 
Duty    per    1.000    lbs.    of    dry    saturated 

steam   (no  superheat),   ft.-!b 178,497,000 

Duty  per  1,000.000  b.t.u.,   ft.-lb 163, 92."), 000 

Duty  per  100  lbs.  of  coal,  ft.-lb 173,869,000 

Dry    saturated    steam      per      indicated 

horse-power  per  hour,  lb 10.34 

Coal     per     indicated     horse-power    per 

hour,   ib 1.06 

Tiritish     thermal     units     per     indicted 

power  per  minute ISS 

If  the  duty  for  this  engine,  with  dry  sat- 
urated steam,  should  be  increased  12  per  cent 
by  superheating,  it  will  read  199,916,640  ft.-lbs. 
which  is  about  2,000,000  above  the  highest  rec- 
ord with  the  use  of  superheated  steam.  The 
highest  known  duty  per  1,000  lbs.  of  dry  sat- 
urated steam — in  round  numbers  181,000.000 
ft.-lbs.— would  go^  up  to  202,720,000  ft.-lbs. 
with  12  per  cent  increase,  which  is  consider- 
ably above  the  superheat  results  thus  far  ob- 
tained. 

Some,  who  are  not  familiar  with  pumping 
engines  at  work,  rebel  at  the  idea  of  triple- 
expansion  engines  with  aims  at  economy;  but 
there  are  other  items,  aside  from  the  particu- 
lar method  of  handling  the  steam,  and  among 
them  the  fact  that  the  distribution  of  water 
into  a  force  main  from  three  plungers  has 
never  been  surpassed,  and  probably  has  never 
been  equalled.  In  addition  to  that  fact,  the 
triple-expansion  pumping  engine  holds  a  rec- 
ord for  economy  of  steam  far  ahead  of  com- 
pound machinery.  In  nearly  all  cases  a  com- 
pound would  have  to  be  fitted  with  two  dou- 
l.ile-acting  plungers  on  account  of  pulsations 
in  the  mains ;  horizontal  engines  would  be 
rather  limited  in  capacity,  and  a  cross-com- 
pound, vertical  machine  would  be  objection- 
able to  a  very  serious  extent. 

The  growth  and  drift  of  the  public  pump- 
ing engine  seems  to  be  toward  larger  and 
larger  units,  and  the  introduction  of  the  high- 
er duty  idea  into  smaller  and  smaller  units, 
with  the  vertical,  triple-expansion  engine  rap- 
idly taking  the  lead,  and  the  cross-compound 
crank  engine  gradually  forcing  the  direct-act- 
ing machine  out  of  the  field  in  the  moderate 
and  small  sizes.  The  direct-acting,  non-ro- 
tative, triple,  with  six  steam  cylinders  and  two 
double-acting  plungers,  stubbornly  holds  on, 
and  probably  will  for  a  while  longer.  Just 
what  the  next  ten  years  W'ill  bring  out  is  not 
known.  It  looks  doubtful  for  the  dominance 
of  the  turbine  type  in  that  time  if  at  all,  and 
the  gas  engine  has  not  yet  really  made  a  good 
start  for  the  front  line.  Superheated  steam 
and  generally  higher  steam  pressures  up  to 
about  175  lbs.  gauge  pressure  will  take  place 
gradually,  and  that  will  be  the  last  firing  line 
of  the  reciprocating,  triple-expansion,  dis- 
placement, pumping  engine.  It  will  hold  this 
line  stubbornly,  and  it  will  require  a  great 
deal  more  progress  than  is  evident  in  any  di- 
rection at  present  to  dislodge  it  or  even  to 
shake  it  materially.  Its  capital  and  fuel  ac- 
counts,  even   with   coal   at   a   moderate   price. 
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make  a  satisfactory  showing,  and  its  main- 
tenance in  the  presence  of  good  design  and 
workmanship  will  not  exceed  2  per  cent  in 
large  or  moderate  plants  where  it  is  properly 
cared   for. 

The  perfect  present-day  pumping  plant  in- 
volves the  following  items : 

Vertical.  triple-expansion.  crank-ani-fly- 
wheel  pumping  engines; 

Long  stroke,  with  rotative  speed  not  to  exceed 
20  rev.  per  min.; 

Maximum  piston  tr.avol  'Mm  ft.  per  min.; 

Modified  steam-jacketing  and  re-heating; 

Steam  pressure  at  thi-ottle,  175  Uis.  per  gage; 

Moderately  superheated  steam  by  independent 
apparatus; 

Smoke-flue  re-heating; 

Water-tube  boilers; 

Mechanical  stokers; 

Natural  draft  at  least  0.8  ins.  of  water; 

Feed- water  economizers; 

Automatic  damper  regulators; 

Coal  bought  on  the  basis  of  14.000  heat  units 
per  lb.; 

Boiler  efBciency  of  75%; 

Coal  per  indicated  horse-power,  1  lb.  for  large 
plants; 

Coal  per  indicated  horse-power,  1.75  lb.  for 
small  plants; 

Maintenance  of  engines,  1.3%   for  large  plant.s; 

Maintenance  of  engines,  3%  for  small  plants. 

These  and  other  items  of  a  similar  nature 
are  about  what  a  look  ahead  discerns  as  the 
coming  events  in  the  planning,  construction, 
and  operation  of  present-day  pumping  plants 
for  public  water  supply. 


LETTERS  TO  THE  EDITOR. 


The     Under 


Pressure 
Dams. 


of    Water    on 


Method  of  Unloading  Cars  to  Bins  in  a 
Small  Space. 

In  our  issue  of  Oct.  12,  1910,  wc  described  a 
mixing  and  handling  plant  which  was  built 
and  operated  by  the  Falkenau  Construction 
Co.  for  the  construction  of  a  7-story  concrete 
building  at  Peoria  and  .'\dams  streets,  Chica- 
go. This  plant  has  been  transferred  to  the 
Union  Stock  Yards,  Chicago,  for  the  erection 
of  another  7-story  concrete  building,  and 
changes  made  in  the  arrangement  for  loading 
the   bins   which   are   interesting. 

The  accompanying  sketch  illustrates  a  hoist- 
ing tower  located  over  the  material  track  ad- 
jacent to  the  bins.  A  clamshell  bucket  is  op- 
erated in  the  hoisting  tower  to  raise  the 
material  from  the  gondola  cars,  as  shown,  to 
a  point  in  the  tower  above  a  swinging  chute. 
The  chute  is  automatically  swung  under  the 
bucket  so  that  the  discharged  load  falls  from 
the  bucket  to  the  swinging  chute  and  from 
there  is  guided  to  its  proper  compartment  in 
the  bins. 

The  former  method  for  loading  the  bins 
was  by  means  of  a  bucket  conveyor  which 
carried  the  material  from  a  pit  below  street 
level.  The  material  was  dumped  into  the  pit 
through  a  grating  from  wagons.  This  method 
would  have  been  possible  at  the  present  loca- 
tion of  the  plant  if  bottom  dump  cars  could 
have  been  secured,  but  as  this  could  not  be 
guaranteed  the  new  device  was  gotten  up. 

From  8  to  10  cars  are  unloaded  per  8-hour 
dav,  allowing  for  time  lost  for  switching  and 
moving  the  cars  for  the  clamshell.  Three 
men  are  used  in  the  car  to  locate  the  bucket 
and  an  engineer  and  fireman  are  required  to 
operate  the  double  drum  engine  and  boiler. 
The  cost  of  the  labor  is  estimated  as  follows : 

:;  laborers  at  37%   cts.   per  hour $  9.00 

1  engineer  at  75  cts,  per  hour 6.00 

1  fireman   at   37>/4   cts.    per   hour 3.00 

Total    JlS-00 

300  yds.  average  per  day,  per  yd $0.06 

The  plant  and  methods  were  worked  out  by 
Mr  J.  K.  Thompson,  who  is  superintendent 
for  the  contractors. 


Dynamite  at  Panama. — The  Istliinian 
Canal  Connnission  b;is  contracted  for 
10,000.000  lbs.  of  dynamite  to  be  used  during 
tin-  fiscal  year  ending  June  30,  1!)12.  Saltpeter 
dynamite  is  specified  and  an  analysis  of  the 
materials  will  be  made.  If  there  is  a  varia- 
tion of  3  per  cent  from  the  contract  strength 
the  dynamite  will  be  rejected,  and  for  a  varia- 
tion of  more  than  1  per  cent  and  less  than  3 
per  cent  it  will  be  acceiitcd  at  a  reduct'on  of 
15  cts  per  100  lbs.  for  i.tch  1  per  cent  reduc- 
tion from  the  contract  strength  required. 


Sirs:  Kimlly  permit  me  to  correct  some  er- 
roneous Klat.fiuTils  by  Mr.  R.  C.  Beard.sley  on 
tlie  subjiii  of  liis  reversed  dam  and  my  retain- 
ing wall,   in  youi-  issue  of  March  22,   1!U1. 

Mr.  Beardsley  would  make  me  say  tliat  be- 
cause his  book  is  not  on  dams  his  warning 
against  under  pressure  has  no  weight  or  priority. 
The  statement  of  mine  which  he  contradicted  in 
■'Concrete  Engineering"  was  merely  that  no 
book  on  dams  mentions  this.  (He  is  mistaken 
in  saying  that  there  are  only  two  books  on  dams. 
I  find  four  others  at  least,  namely,  Gould, 
Krantz,  Merriraan  and  Morrison  &  Brodie.)  As 
to  priority,  I  mentioned  this  upward  pressure  in 
Engineering  Record,  Dec.  3,  1904.  This  ante- 
dates Mr.  Beardsley's  book  by  some  two  or  three 
years.  I  have  never  claimed  to  be  the  first  to 
mention  it,  but  have  done  my  share  to  empha- 
size it  publicly. 

In  regard  to  originality  in  my  retaining  wall, 
the  one  described  by  Mr.  Beardsley  is  the  an- 
tithesis of  mine  in  the  essential  feature  of  my 
patent.  He  says  his  rods  are  hooked  around 
others  for  anchorage.  I  do  not  consider  a  hook 
an  efficient  anchor  any  more  in  reinforced  con- 
crete than  in  structural  steel  design.  He  can 
continue  to  build  such  walls.  His  wall  was  built 
in    1908.      Mine    was    described    in    "Engineering 
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Sketch   of   Arrangement   for    Unloading    Con- 
crete   Materials   from    Cars    into    Bins. 

Xews"  in  190G  and  patented  later.  His  jiriority 
here  is  not  evident. 

Ml-.  Beardsley  says  of  my  relaining  wall  that 
no  di'ainage  is  provided  for.  I  fpiote  from  my 
paper  in  Engineering-Contracting.  Dec,  21.  1910: 
"A  retaining  wall  built  on  this  or  any  other 
plan  should  have  the  backing  well  drained.  This 
plan  admits  of  ample  provisiiin  for  draina.ge  by 
me.ans  of  weep  holes  through  the  slabs.  In  or- 
der that  these  do  not  fill  willi  mud  some  loose 
stone   should   be    laid   around    them." 

This  is  not  a  matter  uf  sparring  for  points. 
It  is  a  serious  matter.  <a  mattei-  on  which  mil- 
lions of  dollars  worth  of  property  and  scores  of 
lives  hang.  In  Mr.  Beardsley's  foin--page  arti- 
cle on  his  reversed  dam  in  Engineering-Con- 
tracting, Feb,  1,  1911.  there  is  not  the  scintilla 
of  a  hint  that  he  would  underdraiu  his  dam. 
An  unwary  designer  following  all  his  directions 
and  using  liis  drawings  could  build  a  structure 
that  would  float  away  with  great  force.  Mr. 
Beard.sley  wrongly  condemns  me  for  not  men- 
tioning drainage  of  my  retaining  wall,  when  the 
fact  is  that  I  emphasized  this  very  thing,  as 
quoted  above.  His  i.lea  of  the  drainage  of  the 
reversed  dam  has  only  come  out  publicly  in  his 


letter  in  the  last  issue  of  Engineeriug-Contiact- 
ing. 

It  would  be  a  crime  to  build  a  dam  that  may 
lose  its  entire  stability  by  the  mere  silting  up  of 
an  inaccessible  drainage  trench  or  the  freezing 
up  of  its  outlet.  Dams  are  built  to  retain  water. 
Some  of  them  are  made  with  the  express  idea 
of  conserving  every  gallon  of  water  possible.  In 
a  stream  of  small  flow  it  would  be  quite  possible 
for  the  outlet  of  the  drainage  to  freeze  up. 
Leaks  in  dams  are  common.  It  is  next  to  im- 
possible to  stop  up  completely  all  leaks.  The 
only  way  possible  in  many  cases  (of  a  dam  in 
use)  would  be  to  seal  up  the  outlet  on  the  down- 
stream side.  This  would  only  serve  to  intensify 
the  pressure  of  the  confined  water.  The  best 
way  to  make  a  dam  entirely  safe  is  to  make  it 
with  mass  enough  to  resist  any  possible  horizon- 
tal or  vertical  pressure  that  the  water  may 
exert  against  it.  It  is  absurd  to  say.  as  Mr 
Beardsley  has  said,  that  "No  dam  ever  built, 
would  be  a  safe  dam  if  the  water  did  react  in 
such  a  way"  (that  is,  against  the  base  of  the 
dam).  It  is  entirely  possible  to  build  a  gravity 
dam  with  stability  enough  to  resist  such  nres'- 
sure.  ' 

Mr.   Beardsley  would  depend  upon  a  concrete- 
filled  trench  at   the  up-stream  edge  of  his  dam 
The  Dansville,  N.  Y.,  dam  had  this  kind  of  trench 
(See    Engineering    News,    Jan.      13,      1910.)       it 
failed   by    water   getting    under   it.     The    Austin 
Pa.,  dam  had  this  kind  of  trench.  (See  Engineer- 
ing  News,    March   17,    1910.)      It   failed.     Here   is 
what  is  said  of  it:    "The  most  important  cause 
however,  was  due  to  the  water  getting  under  the 
dam.     This  condition  was  not  anticipated  when 
building    the    dam,    and    all    precautions      which 
seemed  to   be  necessary  at  the  time  were  taken 
to  guard  against  it." 

What  is  to  prevent  an  underdrainage  system, 
from  silting  up  in  time,  with  an  unlimited  flow 
of  water  and  mud  to  draw  from? 

On  a  soft  soil  Mr.  Beardsley  would  depend  on 
-sheet  piles.  How  could  a  perfectly  water  tight 
Joint  be  made  between  sheet  piles  and  a  con- 
crete slab? 

Why  could  not  water  enter  by  a  fissure,  as- 
in  the  case  of  the  Austin,  Tex.,  dam,  and  get 
under  his  dam? 

These  are  vital  questions  on  the  design  and 
safety  of  a  dam.  The  public,  as  well  as  engi- 
neers, are  interested  in  this  subject.  An  engi- 
neer may  be  a  man  who  can  make  a  dollar  do 
the  work  of  two  dollars  in  other  hands;  this  is 
sometimes  overworked.  Early  highway  bridge 
builders  had  that  idea;  the  public  is  now  spend- 
ing the  two  dollars. 

It  is  easy  to  make  models  and  to  seal  them, 
against  a  few  inches  of  water  head  with  a  rub- 
ber sheet.  It  is  quite  a  different  proposition  to 
seal  up  the  entire  bed  of  a  stream  and  the  sur- 
rounding soil  against  admission  of  water  work- 
ing 24  hours  a  day  365  days  in  the  year  to  pene- 
trate the  obstruction. 

Yours   very   truly, 

EDWARD  GODFREY. 

Monongahela      Rank      Bldg.,      Pittsburg,      Pa., 
March  23,   1911, 


The  Relative   Merits  of  Wet  and   Dry 
Concrete  for  Curbs. 

Sirs:  The  question  of  using  wet  or  dry  mix 
for  curbs,  combined  curb  and  gutter,  and  side- 
walk work  often  comes  up.  It  would  seem  that 
any  one  with  a  practical  knowledge  of  how  the 
work  is  done  and  a  theoretical  knowledge  of 
what  constitutes  good  concrete  can  favor  but 
one  method,  the  wet  mix.  The  reason  for  this 
is  that  the  strength  of  concrete  depends  upon 
its  density,  other  things  being  equal.  In  prac- 
tice it  is  impossible  to  ram  the  concrete  in  or 
curb  form  sufficiently  hard  to  make  a  dry  mix- 
ture dense.  If  there  is  some  doubt  in  the  read- 
er's mind  as  to  the  ti'utli  of  that  statement, 
let  him  stand  for  a  half  laiur  close  to  where  a 
gang  is  putting  in  curb  and  observe  the  texture 
of  the  concrete  which  the  1:2  dry  facing  is  going 
to  cover  up.  As  he  looks  let  him  remember  that 
wherever  lie  sees  voids  he  sees  condemned  con- 
crete. 

He  will  very  soon  become  an  advocate  ..f  wer 
concrete. 

Anyone  who  has  used  the  wet  mix  knows  that 
so  -far   as   curb   and   combined   curb   and   gutter 
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work  is  concerned  the  matter  of  water  tight 
forms  is  of  no  consequence.  Forms  for  curb  do 
not  have  to  be  any  more  water  tiglit  for  a  wet 
mix  tlion  for  a  dry  mix.  Also,  forms  ma>'  often 
lie  removed  in  an  hour's  time  after  the  wet  mix 
was  deposited,  and  soon  after  the  surface  can 
he  finished  with  a  wooden  Hoat  in  the  usual 
manner.  If  desired,  the  forms  may  be  left  until 
the  following  day  and  the  surface  then  linlshed 
with  a  Moat.     The  concrete  sliotdd  be  spaded. 

Such  work  looks  just  as  well  as  the  dry  mix 
with  rich  facing  and  will  outlast  the  latter  sev- 
eral times  over. 

When  engineers  understand  thoroughly  the 
relative  merits  of  the  two  classes  of  work,  side- 
walks, curb  and  combined  curb  and  gutter  will 
be  made  of  wet  concrete.  Authorities  agree  that 
a  dry  mix  properly  tamped  is  stronger  than  a 
concrete  made  of  tlie  same  ingredients  mixed 
wet,  but  in  practice,  where  the  dry  mix  Is  used, 
in  99  out  of  100  cases  it  is  far  inferior  to  the  wet 
mix.  and  for  that  reason  engineers  who  specify 
the  former  lack  experience. 

Yours  truly, 

EDWARD  O.   KK.XTOR. 

Cincinnati,  Ohio,  April  29,   1911. 


Personals. 

Mr  W  S.  Keller,  formerly  good  roads  engi- 
neer for  Madison  County.  Tenn..  has  Ijeen  elected 
state  highway  engineer  of  Alabama. 

Mr.  Hiram  A.  Miller,  consulting  engineer, 
announces  that,  having  completed  the  Charles 
River  dam  and  basin,  he  has  removed  his  office 
to  No.   S   Beacon  St.,   Boston,   Mass. 

Mr  Con  M.  Buck,  an  engineer  formerly  of 
Manhattan.  Kan.,  has  been  placed  in  charge  o£ 
the  work  of  line  and  grade  revision  ot  the 
Kansas  City  Southern  Ry.,  at  Jaudon,  Mo. 

Mr  Ernest  G.  Eagleson.  who  succeeds  Mr. 
.T  L,.  Baldwin  as  City  Engineer  of  Boise.  Idaho, 
look  charge  ot  the  office  on  April  lo.  Mr.  J.  B. 
ilarcellus  has  been  appointed  Assistant  City 
Engineer. 

The  American  Bureau  of  Inspection  &  Tests 
announces  the  appointment  of  Mr.  George  W. 
Greene  as  inspecting  engineer,  vice  Mr.  Morgan 
T  Jones  retired;  and  the  appointment  of  Mr. 
K.  C.  McMillan,  mechanical  engineer,  to  succeed 
Mr.   Greene. 

Mr.  Henrv  R.  Coblelgh  has  resigned  as  me- 
chanical editor  of  The  Iron  Age,  which  position 
he  has  held  for  the  last  seven  years,  to  take 
charge  of  the  advertising  and  publicity  of  the 
International  Steam  Pump  Company.  No.  115 
Broadway,  New"  York  City.  He  entered  upon  his 
new  duties  May  1. 

Mr.  Sfiuire  Sampson,  a  retired  railroad  builder, 
died  suddenly  at  his  home  in  Baltimore,  Md..  on 
April  25.  He  was  born  in  Wyoming  County.  Pa.. 
In  1S41.  At  the  age  of  IS  he  went  to  Brazil. 
He  engaged  in  railroad  building,  and  remained 
in  that  country  until  his  retirement  from  busi- 
ness 40  years  later. 

Mr.  James  I-.  Tighe.  who  has  been  for  the 
past  19  vears,  city  engineer  and  engineer  of 
water  works  of  Holyoke,  Mass..  has  opened 
offices  in  the  Caledonian  Bldg..  in  that  city,  and 
will  engage  in  practice  as  a  consulting  engineer. 
He  will  give  particular  attention  to  problems 
relating  to  hydraulic  and  municipal  engineering. 

Tiie  Board  of  Railroad  Commissioners  of 
Kansas  has  taken  up  actively  the  question  ot  the 
valuation  of  all  railroad  and  public  utility  prop- 
erties, and  will  within  a  few  days  call  a  con- 
ference of  representati\'es  of  all  railroads  oper- 
ating in  the  state.  Mr.  Carl  C.  Witt,  who  con- 
ducted the  South  Dakota  railroad  appraisal,  has 
been  appointed  engineer  of  the  board  at  an 
annual  salary  of  J4.500. 

Mr.  Jewett  N.  Darling,  an  engineer  well  Knuwii 
in  the  middle  west,  died  m  Colton,  Cal.,  on  April 
21.  For  a  long  period  of  years  he  was  con- 
nected with  the  Illinois  Central  R.  R.,  and  had 
cliarge  of  the  construction  of  that  line  through 
the  Y'azoo  delta  in  Mississippi.  Later  he  had 
charge  of  the  reconstruction  of  the  South  Side 
Elevated  R.  R.  in  Chicago.  He  was  a  member 
of  the  Western  Society  of  Engineers,  and  con- 
tributed a  number  of  valuable  and  interesting 
papers  to  the  literature  of  that  society. 

The  civil  and  consulting  engineering  practice 
of  Wm.  B.  Ewing.  whose  death  was  announced 
in  our  last  issue,  is  to  be  continued  by  the  firm 
of  Ewing  &  Stone,  at  1742  Monadnock  Block. 
Chicago.  The  new  firm  consists  of  Mrs.  Wm.  B. 
Ewing,  w"ho  has  been  intimately  connected  with 
her  husband's  work  in  recent  years,  and  Mr. 
Frank  L.  Stone,  an  engineer  of  wide  ex'perience 
in  railroad  and  municipal  work.  For  the  past 
five  years  Mr.  Stone  has  been  engineer  of  track 
elevation  of  the  Chicago.  Burlington  &  Quincy 
R.  R..  and  under  his  supervision  the  design  and 
construction  of  the  track  elevation  of  that  road 
in  the  city  of  Chicago  has  been  carried  out. 
Associated  with  tiie  firm  is  Mr.  Edwin  Hancock, 
who  lias  served  as  Mr.  Ewing's  assistant  for 
the  past  eight  years.  The  new  firm  will  make  a 
specialty  of  iiydraulic,  sanitary  and  municipal 
work. 


Catalogs  Worth  Having. 

Engineers  and  contractors  should  have  on 
tile  the  latest  catalogs  of  machines,  tools  and 
supplies  that  they  use.  In  sending  for  cata- 
logs reviewed  or  advertised  in  this  paper,  you 
will  confer  a  favor  on  us  if  you  will  write  di- 
rectly to  the  advertisers  and  state  that  you 
.saw  the  catalog  mentioned  in  En-ginekrinc 
Co.\TR.\CTl.\G.  If  you  are  in  the  market  for 
tools,  machinery  or  .supplies,  tell  us  and  we 
will  notify  promptly  the  leading  manufac- 
turers. 

Cement  Manufacture. — Paper.  6x9  Ins.;  CS  pp. 
Chicago  Portland  Cement  Co.,  Chicago. 

This  pamphlet  entitled  "From  the  Raw  to 
the  Fini.shcd  I'roduct,"  tells  how  Portland  ce- 
ment is  made  and  describes  and  Illustrates  the 
varimis  parts  of  this  company's  plant. 

Porch  Molds. — Paper,  9V4xl2Vi  ins.;  4  pp. 
I'liited  Concrete  Mach.  Co.,  Basic  City,  Va. 

Gives  illustrations  of  25  or  more  patterns  ol 
porch  columns  for  which  this  conipanv  made 
the   n;olds. 

Keystonia  Paint. —Paper,  3%x6Vi  ins.;  1!  pp. 
Keystone  Varnish  Co..  71-79  Otsego  St.,  Brook- 
lyn, N.  Y. 

Describes  and  contains  sample  colors  of  Key- 
stonia Paint. 

Jordan  Spreader. — Paper.  5%xS%  Ins.;  IG  pp. 
The  O.  F.  Jordan  Co.,  332  S.  Mich.  Ave.,  Chi- 
cago. 

An  illustrated  catalog  with  descriptions  of 
spreaders  of  late  designs  for  the  moving  and 
spreading  clay,   sand,   rock  or  other  materials. 

Concrete  Bridge — Paper,  4%x9  ins.;  20  pp. 
JIarquette  Portland  Cement  Co.,  Marquette 
Bldg.,  Chicago. 

A  pictorial  description  of  the  construction  of 
the  Grand  Ave.   Viaduct,   Milwaukee. 

Conveyors      and      Transmission      Machinery. — 

Paper.  6x9  ins.;   24  pp.     Stephens-Adanisnn  Mfg. 
Co..    .\urora,    111. 

Catalog  No.  G4  entitled  the  Labor  Saver  con- 
tains an  illustrated  description  of  the  Tompkins 
Cove  Stone  Crushing  plant  and  otlier  articles 
descriptive  of  -other  plants  where  conveying 
machinery  is   employed. 

Watson    Dump    Wagons — Paper,    9x12  Ins.-    S 

pp.      Watson   Wagon   Co.,   Canastota.   N.  Y. 

Contains  illustrations  and  descriptions  of  per- 
formances  with   Watson  Wagons. 

Cement  Machinery. — Paper,  e^xlOVi  ins.;  4  pp. 
The  United  Cement  Machinery  Co.,  Columbus, 
Ohio. 

Several  of  these  pamphlets  contain  illustra- 
tions and  descriptions  of  machines  for  making 
concrete  blocks,  roofing  tile  and  various  cement 
products.     Prices  are  given. 

Wheel  Barrows  and  Trucks.— Paper,  6x9  ins.  • 
20  pp.     J.   W.   Paxson  Co.,  Philadelphia,   Pa. 

Bulletin  No.  21  contains  price  lists,  illustra- 
tions and  descriptions  of  wheelbarrows  and  hand 
trucks.  Discounts  are  indicated  on  an  enclosed 
sheet. 

Motor  Drive.— Paper,  8x10^4  Ins.;  26  pp  Gen- 
eral Electric  Co.,  Schenectady,  N.  Y. 

In  Bulletin  No.  4S15,  recently  Issued  bv  the 
General  Electric  Co.,  are  illustrated  and  de- 
scribed continuous  and  alternating  current  mo- 
tors and  apparatus  for  controlling  them  when 
applied  to  machine  tool  operation.  The  publica- 
tion contains  also  illustrations  of  the  motors 
installed  on  drills,  saws,  shapers,  milling  ma- 
chines,  slotters,   planers,   lathes,   etc.,   etc. 

G.  E.  214  Railway  Motor. — Paper,  8x10%  ins.; 
20  pp.     General  Electric  Co.,  Schenectady,  N.   Y. 

This  bulletin  describes  tlie  above  company's 
75  li.p.  direct  current  commutating  pole  railway 
motor  which  represents  tlie  latest  construction 
in   this  class  of  apparatus. 

Buffalo  Forges. — Paper,  3;^x6;4  Ins.;  4  pp. 
Buffalo  Forge  Co..   Buffalo,   N.   Y. 

A  folder  which  illustrates  the  Hardy  attach- 
ment  for  anvils. 

Mulconroy  Air  Hose. — Paper,  3%x9  ins.;  8  pp. 
Mulconrny  Co.,  Inc..  722  Arch  St.,  Philadelphia, 
Pa. 

Shows  some  abuses  to  whicli  the  hose  has  been 
subjected   without    effect. 

Hayward  Handling  Machinery. — Paper,  7%x9H 
ins.;  4  pp.  Tlie  Hayward  Co.,  50  Church  St., 
New   Y'ork. 

Pamphlets  Nos.  568  and  570  illustrate  and  de- 
scribe orange  peel  buckets  and  coal  handling 
machinery. 

White  Cement. — Paper,  6'%x9  Ins.;  32  pp.  San- 
dusky Portland  Cement  Co.,  Sandusky,  O. 

Describing  tests  of  this  cement,  its  stainless 
properties  and  giving  illustrations  of  buildings 
constructed  with  it. 

Electricity  on  the  Farm — Paper,  8x10%  ins.; 
36  pp.     General  Electric  Co.,  Schenectady,  N.  Y. 

This  bulletin  is  divided  into  brief  chapters, 
each  covering  the  specific  use  for  electricity  on 
the  farm,  the  various  descriptions  of  motor  ap- 
plications being  accompanied  by  illustrations  of 


electrically  operated  farm  machinery  in  actual 
service.  Other  chapters  deal  with  electrically 
operated  refrigerating  plants,  the  application  of 
motor  drive  and  auxiliary  electrical  devices  in 
the  farm  work-shop  and  the  possibilities  of  elec- 
irlc  haulage. 

Avery  Tractors. — Paper,  8x9  Ins.;  48  pp.  Avery 
Co..   I'eoria,  III. 

Illustrates  and  describes  an  automobile  tractor, 
designed   for  hauling  and  belt  driving. 

Twentieth  Century  Grader. — Paper.  6x9  Ins.; 
.'12  pp.     Baker  Mfg.  Co.,  256  Madison,  Chicago. 

Ilhistraling  and  describing  this  grader  with 
letters  of  recommendation  showing  costs  of 
opera  lion. 

LIdgerwood-Crawford  Scraper  Bucket  Excava- 
tor.— Paper.  9x12  ins.;  76  pp.  Lidgerwood  Mfg. 
C'o.,  Cliicago,   111. 

This  is  Bulletin  103,  Illustrating  and  describing 
swinging  boom  machine  as  employed  on  vari- 
ous ditch  excavation,  handling  a  drag  line 
bucket. 

Cast  Iron  Pipe,  Lamp  Posts,  Fountains,  Etc, — 
Clcilli.  nV.'Xl2'4  Ins.,  256  pp.  J.  B.  Clow  &  Sons, 
Chicago. 

This  is  one  of  the  most  complete  general  cata- 
Ings  of  cast  iron  products  ever  published.  It  is 
illustrated  with  view's  of  the  separate  pieces  in 
stock,  and  each  view  is  accompanied  by  a  de- 
scription and  a  table  of  dimensions,  weights  and 
prices.  The  book  contains  cast  iron  pipe  and 
specials,  valves,  hydrants,  manholes,  sew'er  in- 
lets, gratings,  lamp  posts,  lawn  and  drinking 
fountains. 

Portable  Pumping  Machinery, — Folder,  G.xlOV4 
ins.  The  Water  Works  Equipment  Co.,  50 
Church  St.,    New   Y'ork. 

A  circular,  illustrating  and  describing  a 
portable  gasoline  engine  pumping  outfit  for  ex- 
ca^'ation  and  sewage  work. 

The  Machinery  List — Paper,  4x6  ins.,  36  pp. 
A.  H.  Hitchcock,  1220-1235  Caxton  Bldg., 
Chicago. 

.\  reference  list  of  machinery  published 
inonthb'   for   buyers. 

Chicago  A. -A.  Cement, — Paper,  6x9  Ins.,  48  pp. 
Chicago  Portland  Cement  Co.,  30  N.  LaSalle  St., 
Chicago. 

A  catalog  of  illustrations  and  descriptions  of 
structures  built  with  Chicago  A. -A.  cement. 

Reinforced  Concrete  Poles — Paper,  6x9  ins..  GO 
pp.  Chicago  Portland  Cement  Co.,  30  N.  LaSalle 
St.,  Chicago. 

Containing  interesting  and  useful  reprints 
(illustrated)  from  Bulletin  No.  25,  published  bv 
the  Association  of  American  Portland  Cement 
Manufacturers.  The  articles  deal  with  the  his- 
tory and  development  of  conci-ete  poles  and 
contain  tests  and  methods  of  construction  of 
various   t^     ^=. 

Universal  Cement. — Paper,  6x9  Ins.,  20  pp. 
I'niversal  Portland  Cement  Co.,  72  W.  Adams 
Si..  Chicago. 

This  is  the  regular  monthly  bulletin  for  April, 
1911.  containing  illustrations  and  descriptions  of 
structures  wiilch  have  been  made  with  Universal 
Cement. 

Chesterman     Tapes     and     Engineers'     Tools. — 

Paper,  .".^x.S^g  ins..  64  pp.  Jas.  Chesterman  & 
Co..  Ltd.,  Sheffield.  England,  and  Weibusch  <Sc 
Hilger,  Ltd..  agents  for  United  States,  lOS  La 
Fayette  St.,   New  Y'ork. 

This  catalog  contains  a  complete  list  of  meas- 
uring tools  for  engineers.  Tables  of  sizes  and 
prices  are  given. 

Surveying  Instruments. — Paper.  5?4x8%  ins., 
4  pp.  Iveuffel  &  Esser  Co..  127  Fulton  St..  New 
York. 

Giving  illustrations,  descriptions  and  prices  of 
four  selected  types  of  field  instruments,  the  en- 
tire line  of  which  is  shown  in  the  550-page  cata- 
log. 

Aggregate. — Paper.  6x9  ins.,  16  pp.  Edison 
Portland  Cement  Co.,  St.  James  Bldg.,  New 
York. 

The  monthly  bulletin  describing  work  on  the 
Fourth  A\enue  Subway,  Brooklj'n,  and  in  vari- 
ous structures  using  Edison  cement. 

Sullivan  Air  Compressors. — Paper,  6x9  ins.,  20 
pp.  Sullivan  Machinery  Co.,  122  S.  Michigan 
Ave..  Chicago. 

Giving  descriptions  of  Sullivan  straigltt-line 
air  compressors,  with  simple  steam  and  two- 
stage  air  cylinders.  Half-tone  illustrations  and 
line  drawings  are  given,  also  tables  of  general 
dimensions  and  weights.     This  is  bulletin  5S-J. 

Steam  Turbines  and  Generators. — Paper.  7%x 
iOio  ins.,  32  pp.  Allis-Chalmers  Co.,  Milwaukee, 
Wis. 

This  catalog  contains  complete  and  detailed 
descriptions  of  steam  turbines  and  generators, 
amply   illustrated.     This  is   bulletin   No.    1079. 

Centrifugal  Pumps. — Paper,  7"sxl0%  Ins..  20 
Pli.     .\llis-Chalmers  Compan\'.  Milwaukee,  Wis. 

This  is  bulletin  No.  1624.  a  catalog  of  stand- 
ard single  stage  centrifugal  pumps.  Illustrations 
and  line  drawings  showing  parts  are  given. 

Foundry  Equipment. — Paper,  8%xll  Ins..  4 
pp.  Hanna  Engineering  Works,  2057  Elston 
A^•e.,   Chicago. 

Illustrating  sliakers,  sand  blasts,  molding  ma- 
chines and  other   equipment. 
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ENGINEERING-CONTRACTING 

As   far   as   the   letting  of 
large    railroad    construction 
The  Doings      contracts    is   concerned,   the 
of  the  ''''*'   week  has  been  on  the 

■^jj      ,  punk.     Very   few   contracts 

•  of    any   size    seem   to    have 

been  let.  The  Chicago,  Rock 
Island  &  Pacitic.  which  opened  bids  April  24 
for  a  new  70-mile  line  in  Iowa,  has  not  as 
yet  awarded  the  contract  and  will  probably  not 
<lo  so  before  Wednesday,  The  officials  of  the 
("irand  Trunk  Ry.  at  last  repcirts  were  also  still 
considering  the  bids  received  for  the  first  sec- 
tion of  its  new  line  in  Vermont. 

Among  the  railroad  construction  jobs  let  re- 
cently are  the  following:  Costello  Bros.,  In- 
dianapolis, Ind.,  200,000  cu.  yds.  of  steam  shov- 
el work  for  the  Big  Four  R.  R.  in  Ohio;  Alex 
^IcGavock,  Minnesota  City,  Minn.,  for  about 
300,000  cu.  yds.  team  and  steam  shovel  work 
for  second  track  for  the  Erie  R.  R.  in  Ohio ; 
C.  J.  McKinney,  Knoxville,  Tenn.,  subcontract 
for  two  tuimels — one  1,800  ft.  and  one  500  ft. 
— on  the  Lexington  &  Eastern  extension  in 
Breathitt  county,  Ky. ;  Johnson  Construction 
Co..  Amarillo,  Tex.,  for  grading  work  for  an 
extension  of  the  Atchison,  Topeka  &  Santa 
Fe's  D.,  E.  &  G.  line  from  Belvidere  into 
Dodge  City,  Kan.;  E.  T.  Johnson,  Portland. 
Ore.,  for  three  miles  of  logging  railway  in 
Oregon  for  the  Booth-Kelly  Lumber  Co. ; 
Keystone  State  Construction  Co.,  for  the  grad- 
ing and  masonry  work  for  the  double  track  ex- 
tension of  the  Philadelphia  &  Western  Ry. 
(electric)  between  Villanova,  Pa.,  and  the 
Schuylkill  River;  Bates  &  Rogers  Construc- 
tinu  Co.,  Chicago,  111.,  for  constructing  a  sub- 
way at  Washington  St.,  Spokane.  Wash.,  on 
the  Chicago,  Milwaukee  &  Puget  Sound  Ry. 

Bids  were  opened  April  "24  by  the  L'.  S,  En- 

,-^jeer  at  Detroit,  Mich.,  for  one  of  the  largest 
C'^''^^^^  ernment    dredging   contracts    of    the    year. 
Co*^".'    work    was    divided    into    two    sections — 
dging  792,000  cu.  yds.  from  Sec.  1.  Saginaw 
"     .ver,  and  2,233,000  cu.  yds.  from  Sec.  2.  Sagi- 
naw  River.     Breymann   Bros.,   Toledo,   O..   at 
12"8    cts.    and    17   cts.    respectively,    were    low 
T)idders  on  both  sections.     .Another  large  gov- 
ernment dredging  contract,  now  being  adver- 
tised, calls  for   LOIO.OOO  cu.  yds.  of   dredging 
for  the  channel  at  Newport  News,  ya.     Bids 
for  this  work  are  to  be  opened  !\Iay  lo. 

The  state  senate  of  Colorado  has  passed  the 
bill  providing  for  a  Imnd  issue  of  $4,000,000 
for  the  construction  hy  the  state  of  a  tunnel 
through  the  Rocky  Mountains,  to  be  leased  to 
the  Moffatt  road.  The  bill  was  amended  so 
that  the  question  of  issuing  the  bonds  will  be 
voted  on  by  the  citizens  of  the  state. 

Extensive  harbor  improvements  are  planned 
by  the  government  of  Chile  for  the  cities  of 
Valparaiso  and  San  Antonio.  About  $15,000,000 
is  to  be  expended  on  this  work.  Bids  are  to 
be  opened  July  22. 

In  the  line  of  government  irrigation  work, 
the  largest  contract  for  a  number  of  months 
appears  to  be  the  one  for  the  construction  of 
the  Kachess  dam  for  the  Yakima  project  in 
Washin.gton.  Bids  for  this  work  w^ere  opened 
.April  15.  the  Far  Wc^t  C.mstruction  Co.,  Ta- 
coma.  Wash.,  being  the  low  bidder  at  $304, loll. 

It  is  "rumored"  that  the  Board  of  Rapid 
Transit  Commissioners  of  New  York  city  is 
about  ready  to  take  delniite  action  regarding 
the  construction  of  the  new  subway  systems, 
bids  for  which  were  opened  many  moons  ago. 
Should  there  be  anything  in  this  rumor  it  will 
mean  busv  days  for  the  successful  contractors. 
Anyway  if  nothing  happens  bids  are  to  be 
opened  by  the  city  on  May  16  for  about  the 
most  extensive  piece  of  rock  tunnel  work  for 


municipal  purposes  that  has  ever  been  under- 
taken. 

.\t  a  recent  meeting  of  the  Mississippi 
River  Commission,  Col.  Sidney  F.  Lewis  of 
the  Orleans  Levee  Board,  New  Orleans,  stated 
that  $1,000,000  more  is  to  be  spent  to  complete 
plans  already  mapped  out  for  the  completion 
of  improvements  on  the  levee  system  in  the 
New  Orleans  harbor. 

A  good  sized  highway  contract  is  now  being 
advertised  by  the  Maryland  State  Road  Com- 
mission, Baltimore,  Md.  The  work  calls  for 
the  construction  of  57  miles  of  roadway  and 
concrete  bridges. 

The  Missouri,  Kansas  &  Texas  R.  R.  has 
asked  the  Board  of  Railway  Commissioners  of 
Kansas  for  authority  to  issue  $107,000,000 
bonds,  of  which  $82.00(1,000  will  be  for  rcfundmg 
and  $25,000,000  will  be  sold  to  pay  for  im- 
provements. 


An   ex-congressman    in   a 
recent     speech     before     the 
A(ivertising      members  of  the  Chamber  of 
for  a  Commerce  of  Pittsliurg,  Pa., 

.|^  prophesied  that  the  day  will 

Mayor.  come  when  the  cities  of  this 

country  will  advertise  for  a 
mayor,  just  as  a  merchant  advertises  for  a 
good  clerk,  salesman  or  book  keeper.  He  as- 
serted that  the  time  will  come  when  men  will 
be  trained  to  manage  municipal  affairs  just  as 
at  present  they  are  trained  to  manage  business 
affairs.  The  idea  put  forward  was  that  the 
municipally  trained  man  would  start  in  as 
mayor  of  some  small  city,  and  if  he  made 
good  there  he  would  advance  to  a  similar  po- 
sition in  a  larger  city  and  so  on  up  the  line. 
This  plan  is  not  so  revolutionary  as  it  may 
seem.  In  fact,  the  mayors  of  many  German 
cities  are  selected  in  this  manner.  In  ihat 
country  when  a  vacancy  occurs  in  the  position 
of  mayor,  the  city  council  sends  out  notices 
that  applications  for  the  positiou  will  be  re- 
ceived up  to  a  certain  date.  Then  the  candi- 
dates are  put  through  an  examination  and  the 
one  making  the  best  showing  as  regards  expe- 
rience and  results  obtaine<l  in  his  former  posi- 
sions  is  selected.  Although  the  plan  has 
worked  well  in  Germany,  it  will  doubtless  be 
many  years  before  the  cities  of  this  country 
will  be  willing  to  change  from  the  professional 
politician  to  the  professional  office  holder. 


When     Mr.     Brandeis    in 
the  rate  case  hearin.g  before 
Scientific         ll^*^      Interstate      Commerce 
,^  Commission  stated  tliat  sci- 

iVlanagement.  entific  management  would 
save  $1,000,0(10  a  day  to  the 
railroads,  the  general  pub- 
lic pricked  U])  its  ears,  kicked  itself  in  the 
shins  and  said  here  is  something  decidedly 
new.  Later  on  when  the  magazine  articles  be- 
gan to  blossom  out  it  was  shown  that  tin- 
principles  of  scientific  management  had  been 
applied  to  many  classes  of  work  for  a  number 
of  years.  In  fact  some  of  these  principles 
were  understood  over  half  a  century  ago.  as 
the  following  extracts  from  one  of  the  first 
books  on  road  construction  published  in  this 
country  show  :  "'Labor  by  the  day  is  always 
less  profitable  than  thn*  done  by  the  piece,  in 
which  each  man's  skill  ;in<I  industry  receive 
proportionate  rewards.  .     The  laborers 

hired  by  the  deputy  in  each  town  should  be 
employed  by  piece  work  as  far  as  possible. 
This  can  be  carried  out  to  a  great  extent  when 
the  superintendent  is  competent  to  measure 
accurately  the  various  descriptions  of  work, 
and  to  estimate  their  comparative  difficulty. 
When  the   work  cannot   be  properly  executed 
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by  portions  allotted  to  one  man,  it  may  be  tak- 
en by  gangs  of  four  or  five,  who  should  form 
their  own  associations,  make  a  common  bar- 
gain, and  divide  the  pay."  This  was  written 
some  60  or  70  years  ago,  just  about  the  time 
of  the  invention  of  the  steam  shovel,  to  which 
the  author  refers  as  follows:  "Steam  has  been 
applied  to  excavation  and  a  machine  construct- 
ed which  can  dig  and  load  1,000  cu.  yds.  per 
day.  in  favorable  soil,  at  an  annual  cost,  in- 
cluding interest,  wear  and  tear,  labor,  etc.,  of 

$7,500 
$7,5uO,  making  the  cost  per  cubic  yard 


=^2Vz  cents." 


3(.)0X  1,000 


When's 
Rock. 


Quite  often  in  construc- 
tion work  there  arises  a 
difference  of  opinion  be- 
tween the  man  who  is  pay- 
ing for  the  work  and  the 
man  who  is  doing  the  work 
as  to  the  definition  of  rock. 
In  many  cases  this  difference  of  opinion  fur- 
nishes a  job  for  the  lawyers  and  in  the  result- 
ing law  suit  both  parties  usually  learn  that  the 
term  rock  is  susceptible  of  as  many  definitions 
as  there  are  expert  witnesses.  The  city  of 
Chicago,  some  months  ago,  had  a  little  misun- 
derstanding as  regards  shale  rock.  Possibly 
with  a  view  to  the  prevention  of  future  mis- 
understandings of  this  sort,  the  Board  of  Lo- 
cal improvements  of  that  city  in  its  specifica- 
tions "for  the  materials  and  construction  of 
sewers"  has  incorporated  the  following : 

Wherever  the  word  "rock"  occurs  in  these 
specifications  it  sliall  be  interpreted  to  mean 
any  material  geologically  in  place  and  of  a 
hardness  when  first  exposed  of  three  or  greater 
in  tlie  scale  of  mineral  hai-dness.  which  corre- 
sponds to  the  hardness  of  the  transparent 
variety  of  calcite.  Other  materials  shall  not  be 
classed  as  rock,  although  it  may  be  more 
economical  to  remove  the  .same  by  blasting. 


New     methods     of     con- 
structing levees  are  so  rare 
Levee  ''''''■   ^'h*^"   anything  of   the 

TXT     ,  kind  occurs  it  is  worthy  of 

WOrK.  iiiitice.      Just    at    present    a 

contractor  for  a  large  levee 
in  the  south  is  emploxing 
methods  somewhat  out  of  the  ordinary.  The 
work  required  tlie  draining  of  two  large  lakes. 
Instead  of  digging  a  ditch  and  cutting  through 
the  existing  levee  for  an  outlet,  the  contractor 
used  specially  designed  siphons  of  large  size 
for  removing  the  water  from  the  lakes.  The 
other  innovation  consists  of  the  use  of  a 
steam  shovel  outfit  in  buildin.g  the  levee.  The 
dirt  is  excavated  by  the  shovel  some  five  or 
si.x  miles  from  the  site  of  the  levee,  loaded  in 
car^i  and  hauled  by  locomotives  over  track  laid 
for  tlie  purpose  to  the  levee,  where  it  is 
dumped  in  place. 


Many    contractors    swear 

by  (and  at)  tlie  imile  for  all 

A  Botiquet        kinds   of   earth   moving  op- 

for  the  erations.      .Such   contractors 

■j,ir    ,  may     be     interested    in    the 

mule.  fnllowing     verbal     bouquet. 

which  appeared  in  the  Line- 

o'-Type  column  of  the  Chica,go  Tribune: 

0\erland  liimited,  April  Hi. — .Tust  passed  a 
grading  outfit.  They  were  Imnling  gravel  in 
wagons.  Wagons  of  the  same  size,  same  weight. 
Some  wagons  were  drawn  by  three  horses, 
others  by  two  mules.  I  understand  that  after  a 
horse  has  been  six  months  on  tlie  job,  if  his 
conduct  is  exemplary  and  his  ability  warrants  it, 
he  is  promoted  to  mule.  MIKE. 
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Alabama. 
.\dvices  from  Bay  Miiicttc,  Ala.,  state  that 
Jlilton  Smith.  President  Louisville  &  Nass- 
ville,  Louisville.  Ky.,  H.  Wallers,  Chairman, 
Board  of  Directors,  and  B.  M.  Starks,  Louis- 
ville, Ky.,  General  Manager,  recently  made  a 
careful  e.xamination  of  the  survey  for  the  pro- 
posed extension  of  the  Fort  Morgan  R.  R. 
from  Foley  to  the  Fort  in  tlie  extreme  south- 
western point  of  Baldwin  County. 

The  National  Lands  &  Orchards  Co.  has 
been  incorporated  with  a  capital  stock  of 
$100,000.  The  incorporators  are  G.  B.  Hengen 
of  Chicago  and  J.  M.  Rodger  and  R.  E.  Gwinn 
of  Des  Moines,  Iowa.  The  company  w'ill  do  a 
general  land  business,  and  the  incorporation 
papers  also  give  it  the  right  to  construct  street 
railways  and  operate  steamship  lines  if  the 
business  should  demand  it.  The  Mobile,  Ala., 
representative  of  the  concern  is  E.  X.  Bixler, 
Jr. 

Arizona. 

Board  of  Directors  of  the  El  Paso  &  South- 
western Ry.  Co..  has  passed  resolution  agree- 
ing to  purchase  the  property  acquired  for  ter- 
minal site  and  right  of  way  for  the  extension 
to  Tucson,  in  event  the  extension  is  decided 
upon.  Walter  Douglas,  Bisbec,  Ariz.,  is  Vice 
President. 

Arkansas. 

Permission  has  been  granted  the  directors 
of  the  Wilson  Northern  Ry.  Co.,  to  amend 
their  charter  to  extend  the  road  both  on  the 
north  and  south.  The  northern  extension,  ac- 
cording to  the  amended  articles,  will  extend 
from  the  northern  terminus  at  Keiser  and  ex- 
tend in  a  northeasterly  direction  until  connec- 
tion is  established  with  the  Joncsboro,  Lake 
City  and  Eastern  Railroad  at,  or  near,  the 
town  of  Ross,  a  distance  of  8^' miles.  The 
cost  of  this  extension  was  estimated  to  be 
about  $100,000.  and  the  capital  stock  was  ac- 
cordingly increased  from  $100,000  to  $200,000. 
The  southern  extension  will  start  with  the 
southern  terminus,  which  is  the  town  of  Wil- 
son, and  will  extend  36  miles  through  Missis- 
sippi and  Crittenden  counties  to  Bridge  Junc- 
tion in  Crittenden  county.  The  estimated  cost 
of  this  extension  is  $800,000.  and  the  capital 
stock  is  increased  from  $200,000  to  $1,000,000. 
It  is  stated  that  ii  per  cent  of  the  increase  is 
paid  up.  H.  H.  Brown,  Bardstown,  Ark.,  is 
Chief  Engineer. 

The  Kansas  City  &  Memphis  Ry.  Co.  has 
absorbed  the  .Arkansas,  Oklahonir.  &  Western 
R.  R.  and  the  Monte  Ne  Ry..  and  has  assumed 
entire  control  and  management  of  both  these 
properties.  Geo.  D.  Locke,  Rogers,  Ark.,  is 
President. 

We  are  advised  that  the  report  the  Missouri 
Pacific  Ry.  would  extend  its  line  from  Wom- 
ble  to  Greenwood,  is  incorrect.  The  work  is 
not  contemplated  by  the  company. 

Special  meeting  of  the  stockholders  of  the 
Fort  Smith  Light  &  Traction  Co.  was  held  on 
May  1  to  take  action  on  issuing  $6,000,000  of 
bonds.  Extensive  betterment  work  is  planned 
by  the  company.  J.  Walter  Gillette,  Fort 
Smith,  Ark.,  is  general  manager. 

Citizens  of  Marianna.  Moro,  Brinkley  and 
Oak  Forest  are  taking  steps  to  secure  the  con- 
struction of  a  railroad  from  Marianna  to 
Brinkley  via  Oak  Forest  and  Morn, 

Little  Rock  Items. 

BY   .\.   B.    KOENIG. 

©Contracts  have  l)een  let  for  the  construc- 
tion of  two  big  drainage  ditches,  one  peti- 
tioned for  by  J.  R.  Wullf  and  others  and  the 
other  by  C.  F.  Prange  and  others.  The  Wullf 
ditch  will  drain  18.82.3  acres  of  land  lying 
within  the  bounds  of  Morris  township  and 
many  thousand  acres  in  other  townships.  J. 
W.  Wright.  T.  W.  Keaton,  J.  B.  Capps.  M. 
Rollison  and  L.  P.  Bracy  are  the  contractors. 
The    price    is   $.37,3.30.40.      The    C.    F.    Prange 


ditch  is  not  nearly  as  large  and  the  contract 
was  let  to  .-X.  A.  Trindall  and  C.  F.  Prange. 
The  ditch  will  drain  onlv  ."),tll9  acres  and  cost 
$7,8T3.!)6. 

®Thc  Little  Rock  school  board  let  to  Con- 
tractor George  W.  Fair  the  contract  for  the 
erection  of  the  annex  to  the  Little  Rock  high 
school,  which  is  to  cost  in  the  neighborhood  of 
$27,000.  The  plans  for  this  addition  were 
drawn  by  Frank  W.  Gibb,  and  do  not  involve 
the  new  high  school  building  which  is  to  be 
erected  on  the  same  block,  plans  for  which  are 
now  being  drawn  by  George  R.  Mann. 

It  is  reported  that  the  Kansas  City  Southern 
R.  R.  plans  a  north  and  sonlli  road  through 
Benton  county,  .^rk.,  with  Joplin  as  the  north- 
ern terminal.  It  is  also  believed  that  it  in- 
tends to  use  the  Kansas  City  and  Memphis 
road  to  reach  some  of  the  towns  in  that  county. 
Rogers,  Bentonville  and  several  other  cities  are 
supposed  to  be  placed  on  the  proposed  line. 

The  Missouri  &•  North  .A.rkansas  R.  R.  is  in 
a  fair  way  to  get  the  property  of  the  Newman 
Coal  and  Ice  Co.  of  Helena  and  will  erect  a 
$2.5.000  depot ;  additional  trackage  will  also  be 
laid. 

The  Missouri,  Arkansas  &  Gulf,  a  new  rail- 
road, obtained  a  charter  from  the  secretary  of 
state  of  Missouri.  The  proposed  road  will  ex- 
tend from  Rolla,  Mo.,  to  Bakersfield  and  is  to 
be  capitalized  at  $2,000,000.  The  distance  is 
12-5  miles. 

Judge  Light  of  Paragould  disposed  of  the 
final  hearing  of  reports  on  the  proposed  Greene 
and  Lawrence  county  drainage  ditch,  which  is 
designed  to  drain  about  100,000  acres  of  land 
in  two  counties.  The  contracts  for  the  con- 
struction will  be  let  some  time  in  May. 

.\  bill  carrying  an  appropriation  of  $672,000 
for  the  completion  of  the  Arkansas  state  capi- 
tol  building  has  been  introduced.  Will  publish 
proceedings  as  to  this  bill  as  soon  as  passed. 

A  bill  creating  Jefferson  county  into  an  im- 
provement district  for  the  purpose  of  authoriz- 
ing and  providing  for  the  construction  of  a 
bridge  over  the  Arkansas  river,  near  Pine 
Bluff,  was  passed  by  the  House.  The  new  en- 
terprise is  even  a  larger  construction  project 
than  that  authorized  by  the  legislature  two 
years  ago,  when  it  authorized  the  construction 
of  a  bridge  between  Fort  Smith  and  Van 
Buren.  It  is  understood  that  the  bridge  will 
he  not  only  a  free  bridge  for  ordinary  traffic 
by  wagons  and  on  foot  across  the  river  at  that 
point,  but  will  be  sufficiently  substantial  as  an 
engineering  proposition  to  accommodate  rail- 
road traffic  in  addition.  Combining  the  two 
propositions  the  bridge  would  probably  cost 
$.500,000  to  $750,000. 

L.  A.  Busby  has  10  first  class  teams  to  put 
on  a  grading,  levee  or  other  kind  of  proposi- 
tion. Address  care  of  Koenig's  Labor  .\gencv. 
Little  Rock,  Ark. 

Ed.  McKenna,  in  charge  of  M.  J.  Coles' 
work  on  the  Van  Buren  levee,  reports  very 
favorable  progress,  having  moved  the  record 
amount  of  dirt  for  like  amount  of  teams  fo"- 
anv  one  month. 

W.  R.  Stewart,  one  of  Little  Rock's  best 
known  contractors,  died  here  last  week.  He 
was  president  of  the  Stewart-McGehee  Con- 
struction Co. 

Articles  of  incorporation  were  filed  with  the 
secretary  of  state  by  the  Spring  River  Power 
Co.  of  Jonesboro,  a  corporation  that  intends 
to  harness  Spring  River  and  build  a  scries  of 
dams  for  developing  power  for  domestic  use 
and  manufacturing.  The  capital  stock  is 
placed  at  $100,000.  of  which  $70,000  has  been 
subscribed.  The  directors  are  W.  H.  Vaughn. 
J.  D.  Browne,  W.  W.  Fisher,  James  E.  Parr 
and  F.  R.  Lang. 

The  directors  of  the  Wilson  Northern  Ry. 
Co.  announce  that  they  have  been  given  per- 
mission by  the  state  board  of  railroad  incor- 
porations to  amend  their  charter  to  extend  the 
road  both  on  the  north  and  south.  The  north- 
ern  extension,  according  to  the  amended  arti- 


cles^ will  extend  Irum  their  ncullierii  ternnnus 
at  Keiser  and  will  extend  in  a  uortheasterlv  di- 
rection until  connection  is  established  witli  the 
Jonesboro,  Lake  City  &  Eastern  Ry.  at  Ross,  a 
distance  of  8%  miles.  The  cost  of  this  exten- 
sion is  estimated  at  about  $100,000  and  the 
capital  stock  was  accordingly  nirreased  from 
$100,000  to  $200,000.  The  southern  extension 
will  sia't  with  the  southern  terminus,  which  is 
the  town  of  Wilson,  and  will  extend  SO'  r.iiles 
through  Mississippi  county,  through  Critten- 
<li.n  county  to  Bridge  Junction.  The  estimat- 
ed cost  of  this  extension  is  $800,000  and  (he 
capital  stock  is  increased  from  $200 1)00  to 
$1,000,000.  It  is  stated  that  5  per  cent  of  the 
increase  is  piled  up. 

Among  the  important  bills  approved  by  the 
governor  of  .Arkansas  is  that  authorizing  the 
Argenta  street  railway  to  build  a  bridge 
over  the  Arkansas  River  at  this  point,  connect- 
ing Little  Rock  and  Argenta.  The  bridge  is 
to  be  used  as  a  street  car  Iiridge.  but  if  suit- 
able arrangements  can  be  made  with  the  coun- 
ty authorities  it  may  also  be  used  as  a  free 
bridge  for  ordinary  traffic  between  two  cities. 
It  will  be  necessary  to  have  the  consent  of 
the  government  engineer  as  to  the  exact  loca- 
tion of  this  bridge,  as  the  Arkansas  River  is 
navigable  and  navigation  must  not  be  ob- 
structed. 

One  hundred  thousand  dollars  has  been  ap- 
propriated by  a  bill  passed  in  the  house  for  an 
annex  to  the  asylum  for  the  insane. 

Contractors,  when  in  Little  Rock  call  at 
Koenig's  Labor  Agency,  107  N.  Main  St.,.  and 
get  acquainted  with  "Do  It  Now"  Jack  Gord- 
ner,  the  manager  here. 

California. 

It  is  rumored  in  -San  Francisco,  Cal.,  that 
tlie  Western  Pacific  may  build  a  branch  line 
from  Keddie  into  Indian  Valley,  Plumas 
County,  tapping  the  big  mineral  and  timber  re- 
sources of  that  district. 

The  Southern  Pacific  Ry.  has  applied  to  the 
City  Council  of  Los  Angeles,  Cal.,  for  a  fran- 
chise for  its  third  track  on  Alhambra  Ave. 
from  the  river  to  East  Lake  Ave. 

The  Southern  Pacific  has  applied  to  the  City 
Trustees  of  Redwood  City,  Cal.,  for  a  -Sl-year 
franchise  for  a  double  track  through  the  city 
and  for  extensions  to  the  Woodside  District. 
It  is  believed  in  that  city  that  it  is  part  of  the 
new  work  planned  by  the  company  to  cover  all 
parts  of  the  peninsula. 

It  has  been  announced  that  construction 
work  will  be  commenced  as  soon  as  right  of 
way  can  be  obtained  for  the  Southern  Pacific 
line  from  .\rbuckle  up  to  Hamilton  City,  Cal. 
It  is  thought  that  the  river  route  will  be  made 
the  main  line.  Win.  Hood.  San  Francisco, 
Cal.,  is  Chief  Engineer. 

Plans  are  being  made,  according  to  advices 
from  .Anderson,  Cal.,  for  the  construction  of 
a  railroad  from  Ingot,  Cal.,  to  connect  with 
tlie  Bella  Vista  &  Anderson  Railroad.  Work 
will  be  started  this  summer. 

A  meeting  of  the  promoters  of  the  Inter- 
Counties  R.  R.  Co.  has  been  held  at  Modesto 
to  complete  plans  for  the  organization  of  a 
$5,000,000  company  to  build  electric  lines 
throughout  the  San  Joaquin  valley.  Several 
electric  railroad  companies  are  interested  in 
tlie  scheme  and  if  the  plans  carry,  the  entire 
San  Joaquin  valley  will  be  connected  with  the 
Sacramento  valley  by  a  network  of  electric 
lines.  Among  the  railroad  companies  inter- 
ested are  the  Oakland  &  Antioch,  now  build- 
ing from  Oakland  to  Stockton,  and  the  Tide- 
water &  Southern,  building  from  Stockton  to 
Modesto.  The  plan  of  the  company  is  to  build 
from  Modesto  to  Bakersfield,  on  the  east  side 
of  the  valley,  and  also  to  build  down  the  west 
side.  If  this  can  be  done  the  San  Joaquin  and 
Sacramento  valleys  will  be  linked  together  by 
electric  lines,  as  the  new  company  will  be  able 
to  connect  with  the  Tidewater  &  Southern  to 
Stockton  and  with  the   Northern   Electric  into- 
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the  Sacramento  valley.  A.  \V.  Maltby,  Con- 
cord, Cal.,  and  Josei)h  !■'.  Peters,  Stockton, 
Cal.,  are  interested  in  tlic  jiroposition. 

The  Hanford  &  Summit  Lake  Ry.  Co.  of 
Hanford  has  filed  amended  articles  of  incor- 
poration, extending  the  length  of  the  pro- 
posed road  .50  miles.  The  road  will  connect 
Hanford  with  a  point  on  the  Southern  Pa- 
cific Ry.  about  three  miles  west  of  Jamison  in 
F"resno  county. 

The  Pacific  Electric  Ry.  Co.,  Los  Angeles. 
Cal,  has  taken  bids  for  the  construction  of  an 
extension  from  4th  St.,  Glendale,  to  Burbank, 
a  distance  of  4%  miles.  The  improvement 
will  approximate  $200,UUO. 

The  Inglewood  Board  of  Trade  has  ap- 
pointed a  committee  to  confer  with  the  offi- 
cials of  the  Pacific  Electric  Ry.  Co.,  Los  An- 
geles, in  an  effort  to  secure  the  building  of  a 
line  through  Inglewood. 

Colorado. 

The  Colorado  Midland  Ry.  has  plans  under 
consideration,  providing  the  proposed  tunnel 
luider  Gray's  Peak  is  built  and  all  roads  per- 
mitted to  use  it  for  the  construction  of  exten- 
sion from  the  present  terminus  at  Grand 
Junction,  Colo.,  to  Salt  Lake  City.  Utah.  F.  F. 
Mallon,  Colorado  City,  Colo.,  is  Chief  En- 
gineer of  the  railway. 

Engineers  are  now  at  work  in  the  Juan  Jose 
Lobato  grant,  Rio  Arriba  county,  recently  pur- 
cliased  by  E.  B.  Skinner  and  J.  W.  Mullen  of 
Colorado  Springs,  running  a  permanent  line 
for  a  railroad  from  Chamita,  on  the  Rio 
Grande,  np  the  Chama  and  Rio  del  Oso  to 
Gallina  and  the  continental  divide.  This  line 
would  open  a  large  tract  of  timber  and  be  the 
most  difficult  link  in  a  railroad  from  Durango. 
Colo.,  and  Farmington,  San  Juan  county,  to 
Santa  Fe. 

The  Colorado-Kansas  Ry.  Co.  nf  Pueblo  has 
been  incorporated  with  a  capital  stock  of 
$.">00,000.  The  directors  for  the  first  year  are 
1.  F.  Springfield,  C.  E.  Sutton,  F.  G.  Kellev,  A. 
Henley.  A.  McClelland,  R.  K.  Potter,  E.  W. 
Wilson.  Scott  Hopkins,  Asbury  White. 

It  is  expected  that  the  Colorado  &  Southern 
Ry.,  H.  W.  Cowan,  chief  engineer.  Denver, 
Colo.,  will  begin  laying  track  on  the  main  line 
of  the  extension  from  Wellington  to  Chey- 
enne about  June  I  and  will  have  the  work 
completed  early  in  July.  Contractors  for  the 
grading  are  making  rapid  progress. 

The  State  Senate  has  passed  the  bill  pro- 
viding for  the  issuance  of  $4.iio0,000  of  bonds 
for  the  construction  by  the  state  of  a  tunnel 
through  the  Rocky  Mountains,  to  be  leased 
to  the  Denver,  Northwestern  &  Pacific  Ry. 
(Mofifat  road).  The  bill  was  amended  so  as 
to  submit  the  question  of  issuing  the  bonds 
to  a  vote  of  the  citizens  of  the  state. 

Cuba. 

The  directors  of  the  L'nited  Railways  of 
Havana  and  Regla  Warehouses,  Ltd.,  have 
sanctioned  an  increase  in  the  capital  of 
$10,000,000  to  be  devoted  to  the  purchase  of 
$2,.j00,000  of  Havana  Central  Railroad  Co.'s 
notes,  due  July  1 ;  the  development  of  the 
terminal  at  Matanzas  and  the  purchase  of 
rollin.g  stock  and  equipment. 

Florida. 

®The  King  Lumber  Co.,  Charlottesville,  Va.. 
has  been  awarded  the  contract  for  the  erection 
of  the  union  station  at  Tampa  for  the  Tampa 
Union  Station  Co.,  C.  H.  Hix,  president,  Ports- 
mouth, Va.  The  liuilding  will  cost  about 
$280,000. 

The  Tampa  &  Jacksonville  Ry..  A.  L.  Glass, 
General  Manager,  Gainesville,  Fla.,  proposes 
to  build  a  21 -mile  exttnsinn  from  Fairfield  to 
Ocala. 

The  Ocala  Northern  R.  R..  E.  P.  Rentz. 
president,  Ocala.  Fla.,  has  received  OO-lb.  rails 
And  will  shortly  begin  laying  them  from  Fort 
McCoy  to  Palatka.  The  grade  for  the  section 
has  been  completed  for  some  time. 

The  Jacksonville  Traction  Co.,  Jacksonville. 
Fla..  has  taken  over  all  property  of  the  Jack- 
sonville Electric  Co.  The  first  named  company 
was  formed  to  finance  tlie  extensive  improve- 
ment"; that  are  now  under  course  of  construc- 


tion and  requirmg  nnmediate  attention  and 
others  which  will  require  attention  at  a  later 
date. 

Georgia. 

Citizens  of  Sandersville,  Ga.,  are  taking 
much  mterest  in  the  projected  route  of  the 
proposed  Rrinson  Railroad.  The  line  will 
probably  run  from  Louisville  to  Sandersville, 
connecting  with  the  .Mhens  &  Wavcross  R.  R., 
Ihence   through    Waynesboro   to    Milledgeville. 

The  first  spike  in  the  construction  of  the 
Hawkmsville  &  Western  R.  R.  was  driven  at 
ITawkinsville  on  April  21.  This  road  is  being 
built  to  F'ort  Valley  via  Perry,  Ga.  It  con- 
nects at  Fort  Valley  with  the  Southern's  At- 
lanta and  l^lorida  branch. 

Illinois. 

The  Chicago  &  Eastern  Illinois  R.  R.  is  re- 
liorted  to  be  planning  to  build  an  extension 
from  Ridenour  to  Metropolis,  111. 

The  Chicago,  Burlington  &  Quincy  R.  R. 
is  said  to  be  planning  to  build  a  second  track 
between  Lewistown  and  Arenzville. 

The  Waukegan,  Rockford  &  Elgin  Electric 
Ry.  Co.,  which  has  completed  its  line  from 
Palatine  to  Wauconda,  111.,  intends  to  push 
the  line_  east  to  Waukegan  and  north  into 
Wisconsin  in  the  near  future.  Justin  K.  Orvis, 
Waukegan,   111.,  is  the  promoter. 

The  Rockford  &  Interurban  Ry.,  operating 
the  interurban  line  between  Rockford,  111., 
and  Janesville,  Wis.,  has  increased  its  capital 
stock  by  nearly  $3,000,000.  It  is  thought  that 
part  of  this  increase  will  be  used  to  Ijuild  an 
interurban  line  from  Janesville  to  Madison. 

.\  project  is  under  consideration  at  Gales- 
burg  for  the  construction  of  an  interurban  line 
from  that  city  to  Gaha.  It  is  propijsed  to  or- 
ganize a  local  company  to  build  and  operate 
the  line.  J.  D.  McKnight,  Galesburg,  is  inter- 
ested. 

The  Chicago,  Rock  Island  &  Pacific  Ry.  is 
reported  to  have  approved  plans  for  improve- 
ments at  Rock  Island  to  cost  about  $2.50,000. 
These  plans  are  said  to  call  for  a  complete  re- 
construction of  the  freight  yards  between  the 
government  bridge  and  the  40th  St.  viaduct. 
Under  the  present  system  all  of  the  freight 
trains  come  in  and  out  of  the  yards  on  the 
main  tracks,  which  pass  immediately  in  front 
of  the  .Slst  St.  passenger  station.  This  is  to 
be  changed  and  the  yards  are  to  be  recon- 
structed and  the  freight  trains  run  in  and  out 
over  main  tracks  to  be  laid  past  the  Rock  Isl- 
and roundhouse  and  over  tlie  ground  where 
the  present  coal  chutes  are  located. 

Indiana. 

The  Vincennes  North  &  .South  Traction  Co. 
of  Vincennes,  the  incorporation  of  which  was 
mentioned  in  our  last  issue,  proposes  to  build 
an  interurban  between  Decker  and  Sullivan, 
thus  almost  closing  up  the  gap  between  Evans- 
ville  and  Terre  Haute  of  the  interurban  sys- 
tem in  soutliwestern  Infliana.  Edward  T. 
Lagsdon,  Indianapolis,  is  prini.irily  interested 
in  this  line. 

The  commissioners  of  Knrix  county  have 
decided  that  an  election  shall  be  held  in  Vin- 
cennes township  on  May  10,  to  decide  whether 
a  1  per  cent  subsidy  shall  be  granted  the  Vin- 
cennes, Washington  &  Eastern  Traction  Co.,  a 
I  per  cent  subsidv  be  granted  the  Vincennes 
North  &  South  Traction  Co.,  and  a  three- 
fourths  of  1  per  cent  subsidy  to  the  Vincennes 
Interstate  Traction  Co.  .An  election  is  also 
called  for  May  10  in  Palmyra  and  .Steen 
township  to  vote  on  the  proposition  of  grant- 
ing a  1  per  cent  subsidy  to  the  Vincennes, 
Washington  &  Eastern  Traction  Co. 

Proposition  is  under  consideration  for  the 
construction  of  a  railroad  from  Converse  to 
Somerset,  a  small  town  near  Wabash,  and 
points  to  the  northwest,  as  an  opening  for  the 
market  of  stone  and  gravel  through  that  sec- 
tion of  the  country.  .\s  projected  the  road 
would  probably  follow  very  closely  the  Grant- 
^liami  county  line.  .\  crossing  of  the  Mis- 
sissinewa  River  would  have  to  be  made.  L. 
O.  Arnold,  Converse,  Ind.,  is  interested. 

The  Circuit  Terminal  Ry.  Co.  of  Indianapo- 
lis is  to  increase  its  capital  stock  from  $100,000 


to  $3,000,000.  This  company  proposes  a  line 
which  is  to  circle  Indianapolis,  touching  at  the 
county  seats  of  the  seven  counties  next  around 
Marion  county.  It  is  said  the  fir.st  link  will  be 
|)ut  in  between  Indianapolis  and  Lebanon. 
Work  is  expected  to  he  begun  in  May.  Sur- 
veys are  now  under  wa}-  by  John  Schaefer.  U. 
Z.  Wiley,  Indianapolis,  Ind.,  is  attorney  for 
the  company. 

.A  company  is  being  organized  at  Richmond 
under  the  auspices  of  the  Commercial  Club 
for  the  purpose  of  making  a  preliminary  sur- 
vey and  securing  rights  for  a  proposed  elec- 
tric railway  from  that  city  to  Cincinnati.  It 
is  said  that  the  capital  stock  will  be  $50,000 
and  that  this  will  be  used  for  the  preliminary 
work.  This  project  was  mentioned  in  our  last 
issue. 

The  property  of  tlie  Indianapolis.  Newcastle 
&  Toledo  Electric  Ry.  Co.  has  been  purchased 
at  a  sheriff's  sale  by  William  E.  Stevenson  and 
David  M.  Parry,  who  held  $2,438.0U0  worth  of 
the  first  mortgage  bonds  of  the  companv. 
This  is  understood  to  be  the  first  step  in  the 
organization  of  a  company  which  will  extend 
the  line  into  Mtincie  from  Newcastle.  The 
tentative  plans  are  to  rush  the  work  of  obtain- 
ing the  right  of  way  between  Newcastle  and 
Aluncie  that  has  not  been  obtained  already. 
l--ntrance  to  Muncie  will  be  made  through  the 
south  part  of  the  city,  connecting  with  the  city 
tracks  of  the  Indiana  Union  Traction  Co.  and 
entering  the  terminal  station.  As  soon  as  the 
Muncie  extension  is  built  it  is  the  intention  of 
those  backing  the  new  company  to  build  to 
Richmond  from  Newcastle. 

Iowa. 

Orders  have  been  received  at  Mason  City, 
la.,  according  to  reports,  for  the  reconstruc- 
tion of  the  Iowa  &  Dakota  division  of  the 
Chicago,  Milwaukee  &  St.  Paul  R.  R.  between 
-Vlason  City  and  Mitchell,  S.  Dak.,  with  8.5-lb. 
rails  and  the  strengthening  of  bridges.  The 
road  between  those  points  is  now  equipped 
with  C5-lb.  rails.  R.  E.  Pauley,  Mason  City, 
la.,  is  Assistant  Engineer. 

It  is  reported  in  Atlanta,  la.,  that  Col, 
G.  W.  Adams,  Council  Bluflfs,  la.,  is  taking 
steps  to  interest  the  necessarv  capital  for  tak- 
ing over  the  line  of  the  Atlantic  Northern  & 
Southern  Ry.  and  make  it  a  part  of  the  pro- 
liosed  Omaha  &  Iowa  Short  Line  Ry.,  men- 
tioned in  our  last  issue.  It  is  proposed  to  ex- 
tend the  line  from  Council  Blufi's  by  way  of 
Tracer,  Red  Oak,  Pela,  .Adel  to  Des  Moines. 

Surveys  have  been  made  for  an  extension  of 
the  street  railway  system  at  Des  Moines  to 
Waveland  Park, 

Kansas. 

®The  Atchison,  Topeka  &  San  Fe  Ry.  is  re- 
ported to  have  awarded  a  contract  to  the 
Johnson  Construction  Co.,  Amarillo,  Tex.,  for 
the  grading  work  for  an  extension  of  its  D. 
F.  &  G.  line  from  Belvider  into  Dodge  Citv. 

The  Missouri.  Kansas  &  Texas  R.  R.  Co. 
has  applied  to  the  board  of  railroad  commis- 
sioners for  authority  to  issue  $107,000,000  in 
lionds.  $82,000,(100  of  wliich  will  be  to  take  up 
outstanding  debts  and  $25,000,000  for  improve- 
ments. The  line  from  Kansas  City  to  Parsons 
w-ill  be  straightened  until  it  will  be  almost  an 
air  line,  and  several  new  bridges  and  much 
new  steel  will  be  laid.  From  Parsons  through 
Oklahoma  a  double  track  will  be  laid.  Nearlv 
all  the  $2.5,000,000  in  improvements  will  be 
spent  in  Kansas  and  Oklahoma,  S.  B,  Fisher, 
.St.  Louis,  Mo.,  is  chief  engineer. 

Kentucky. 

®C.  J.  McKinney,  Knoxville,  Tcnn..  has  tak- 
en a  sub  contract  for  the  construction  of  two 
tunnels  on  the  Lexington  &  Eastern  Ry.  ex- 
tension in  Breathitt  county.  The  contract  in- 
cludes a  1,800-ft.  tunnel  aiid  a  500-ft.  tunnel. 

Surveys  are  under  way  for  a  new  route  for 
the  Kentucky  Centra!  R.  R.,  which  will  ex- 
tend from  the  new  town  being  built  on  the 
Kentucky  side  of  the  Ohio  river  opposite 
l-'.vansville  to  Henderson,  Ky.,  a  distance  of 
about  ten  miles.  It  is  understood  that  the  ex- 
tension will  not  end  at  the  new  town,  but  will 
Iiroceed  down  the  river  to  a  point  opposite  the 
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Louisville  &  Nashville  terminals  on  the  In- 
diana side.  James  Saunders,  Evansville.  Ind., 
is  the  engineer. 

Engineers  of  the  Chicago,  Memphis  &  Gulf 
R.  R.,  S.  G.  Latta,  president,  Dvorsburg.  Tenn., 
have  completed  surveys  to  Paducah  for  the 
proposed  extension  from  Hickman.  As  noted 
in  our  last  issue  the  railroad  company  has 
tiled  amended  articles  of  incorporation  pro- 
viding for  this  extension. 

The  Mountain  Central  Ry.,  J.  C.  M.  Day, 
general  manager,  Winchester,  Ky..  is  stated  to 
he  planning  to  have  work  started  this  month 
on  an  extension  from  Campton  to  Hazel 
Green,  a  distance  of  10  miles. 

The  Ryan  Co.,  Portsmouth,  O.,  which  has 
five  miles  of  railroad  work  on  Shelby  Creek. 
Ky.,  as  noted  in  our  March  29  issue,  has  one 
short  tunnel  to  sublet;  also  considerable  car 
and  cart  work  to  sublet.  The  post  office  ad- 
dress of  the  Ryan  Co.  for  this  work  is  Virgil, 
Ky. 

The  Barcus  Construction  Co.,  Watertown, 
Ky.,  has  a  15-team  and  machine  outfit  at  that 
place  and  is  looking  tor  a  contract. 

Louisiana. 

The  streets  and  landings  committee  of  the 
city  council  of  Xew  Orleans,  La.,  has  taken  up 
an  ordinance  providing  for  the  sale  of  the 
franchise  to  build  a  double  electric  street  car 
line  on  Claiborne  St.  from  Napoleon  .Ave.  to 
the  upper  portion  of  the  parish  of  Orleans. 

Regarding  the  double  track  work  of  the 
Illinois  Central  R.  R.,  we  are  advised  that  the 
company  now  has  double  track  in  operation  to 
Ponchatula,  La.,  and  also  from  Orleans  Junc- 
tion, which  is  12  miles  north  of  New  Orleans, 
to  the  latter  city,  leaving  a  gap  of  37  miles 
from  Ponchatula  to  Orleans  Junction,  which 
it  is  proposed  to  complete  this  season.  From 
Ponchatula  to  Frenier,  a  distance  of  2-t  miles, 
the>  grading  is  completed  and  the  track  laid 
with  a  light  rail,  w-hich  has  been  used  more  or 
less-  for  freight  service.  It  is  proposed  to  re- 
lay this- 24  miles  with  new  90-lb.  rail  and  bal- 
last it  with  gravel  from  Brookhaven,  Miss., 
so  as  to  put  if  in  first  class  shape  for  both 
passenger  and  freight  service,  which  work  is 
now  under  way.  Some  work  has  already  been 
done  on  five  miles  of  the  remaining  13,  which 
work  w^ill  be  completed,  as  well  as  the  8  miles 
on  which  no  work  has  been  done.  The  new 
work  is  through  the  swamp,  where  it  is  im- 
possible to  do  grading  in  the  usual  manner, 
for  which  reason  the  work  will  not  be  con- 
tracted, but  the  filling  wmII  be  hauled  in  by 
train  and  the  work  done  by  company  forces. 
-A.  S.  Baldw-in,  Chicago,  III,  is  chief  engineer 
of  the  Illinois  Central  R.  R. 

We  are  advised  that  the  Louisana  &  Arkan- 
sas Ry.  Co.  has  made  no  surveys  for  any  ex- 
tension from  Jamestown  to  Ringgold,  La. 

F.  W.  Crosby.  New  Orleans,  La.,  president 
of  the  Southwestern  Traction  Co.,  has  applied 
to  the  city  council  of  New  Iberia,  La.,  for  a 
franchise  over  several  streets  for  the  use  of  a 
trolley  line,  and  the  imposition  of  a  2-mill  tax 
for  ten  years  in  aid  of  the  project.  Under  the 
city  charter  the  application  will  be  referred  to 
the  electorate.  The  idea  of  the  promoters  is 
to  build  a  trolley  system,  with  New  Iberia  as 
the  hub,  and  radiating  to  the  four  points  of 
the  compass.  The  building  of  a  summer  and 
winter  resort  at  Spanish  Lake  is  also  con- 
templated. 

Advices  from  New  Orleans  state  that  the 
St.  Louis  &  San  Francisco  R.  R.  has  obtained 
a  99  year  lease  on  the  Louisiana  Southern  Ry. 
running  about  30  miles  south  from  New  Or- 
leans along  the  Mississippi  river  to  Relaire. 

Committees  have  been  in  conference  with 
the  management  of  the  Liberty- White  R.  R.  in 
an  effort  to  get  that  company  to  extend  its 
road  from  Liberty  to  Gloster,  a  distance  of  14 
miles.  W,  M.  White.  McComb,  Miss.,  is 
president  Liberty-White  R.  R. 

Maine, 

Considerable  railroad  construction  work  in 
northern  Maine  is  planned  for  the  present 
season.  It  is  understood  that  .'\.  R.  Gould, 
Pres(|uc  Isle,  Me.,  president  of  the  .\roostook 
Valley    R.    R.    (electric),  has   announced   that 


that  road  wdl  build  100  miles  of  new  line  this 
summer  unless  something  occurs  tti  interlore 
with  the  present  program.  Mr.  Gould  aiul  his 
associates  have  charter  rights  covering  a  con- 
tinuous line  from  the  tide  water  at  St,  John 
diagonally  across  the  province  of  New  Bruns- 
wick to  Andover  parish  on  the  St.  John  river, 
thence  to  Presque  Isle  and  Waslilmrn,  the  last 
named  section  being  already  built  and  run- 
ning; thence  due  west  across  the  state  of 
Maine  and  Montmagny,  Bellechasse  and  Levis 
counties  in  the  province  of  Quebec  to  the 
Quebec  bridge  across  the  St.  Lawrence  river. 
The  Aroostook  Valley  route  from  Quebec  to 
St.  John  is  only  375  miles  in  length,  as  com- 
pared with  578  miles  via  the  Intercolonial  line, 
which  swings  up  around  the  Maine  border, 
but  stays  entirely  on  Canadian  soil.  .'Vnothcr 
piece  of  construction  work  which  it  is  under- 
stood will  be  undertaken  this  year  is  the 
building  of  the  Allagash  extension  of  the 
Bangor  &  Aroostook  R.  R.,  M.  Burpee,  chief 
engineer,  lloulton.  Me.  This  extension  calls 
for  an  estimated  expenditure  of  over  $7,750,000 
and  for  about  157  miles  of  new  track. 

The  Maine  Central  R.  R.  has  sold  $1,500,000 
one  year  4  per  cent  notes,  dated  April  1,  1911. 
The  proceeds  will  be  held  to  pay  off  in  cash 
the  $500,000  of  5  per  cent  four  year  notes  ma- 
turing June  I. 

Maryland. 

The  Western  Maryland  Ry.,  H.  R.  Pratt, 
Chief  Engineer,  Baltimore,  Md.,  will  shortly 
begin  the  erection  of  an  additional  open  pier 
at  Port  Covington,  Baltimore.  The  construc- 
tion of  another  closed  pier  will  also  be  started 
shortly. 

Preliminary  surveys  for  the  proposed  trolley 
line  from  Nanticoke  have  been  finished  to 
Sharpstown,  Md.  The  survey  was  begun  sev- 
eral months  ago,  but  has  been  delayed  by  bad 
weather.  The  proposed  route  passes  through 
Quantico,  Hebron,  Spring  Hill  and  Columbia. 
The  business  men  of  Laurel,  Del.,  have  offered 
the  promoters  of  the  road  $10,000  to  tap  the 
road  at  Sharpstown  and  run  a  branch  into 
Laurel.  An  old  charter  has  been  brought  to 
light,  by  the  use  of  which  the  road  can  be  run 
through  Sussex  county,  Delaware.  The  right 
of  way  has  been  given  in  Delaware  as  well  as 
in  Maryand. 

The  Highways  Commission  of  Baltimore 
county  has  granted  a  franchise  to  the  Towson 
&  Cockeysville  Electric  Ry.  Co.  for  the  con- 
struction of  a  line  from  Towson  to  Cockeys- 
ville. 

Massachusetts. 

The  House  has  refused  to  admit  for  consid- 
eration by  the  present  legislature  the  bill  au- 
thorizing the  Berkshire  Street  Ry.  Co..  owned 
by  the  New  York,  New^  Haven  &  Hartford 
R.  R.,  to  purchase  the  franchises  and  property 
of  the  Springfield  street  railway. 

The  Slielburne  Falls  &  Colerain  Street  Ry. 
Co.,  Frank  L.  Read,  general  manager,  Shel- 
burne  Falls,  Alass.,  now  operating  7  miles  of 
line,  proposes  to  build  an  extension  from 
Colerain,  Mass.,  to  W'ilmington,  Vt. 

The  Connecticut  Valley  Street  Ry.  Co., 
Greenfield,  Mass.,  is  considering  building  a 
line  from  Millers  Falls  to  Orange,  12  miles. 

Michigan. 

The  Michigan  L^nited  Rys.  Co.  (electric), 
Jackson,  Mich.,  has  purchased  the  Kalamazoo. 
Lake  Shore  &  Chicago  Ry.,  a  steam  ro;ul  (10 
miles  in  length,  which  connects  South  Haven. 
Mich.,  and  Kalamazoo.  It  is  stated  that  this 
road  will  be  electrified  and  by  means  of  a  new 
electric  line  connection  will  be  made  with 
Benton  Harbor,  Mich. 

Surveys  have  been  completed  into  Saginaw 
for  the  proposed  electric  railway  from  Ovvosso 
to  that  city.  Construction  work  on  the  line 
into  Owosso  is  now  under  way  and  as  soon  as 
this  is  completed  work  will  be  started  north  to 
Saginaw.  The  Michigan  United  Rys.,  Jackson, 
Mich.,  is  backing  the  project. 

Minnesota. 

Forrcstal  &  Feyen,  308  Scandinavian-.\meri- 
can  Bank  Bldg.,  St.  Paul,  Minn.,  have  about 
IfiO  miles   of   road   leveling  to   sublet.     Thc^c 


roads  are  to  be  built  along  side  of  drainage 
ditches  that  Forrcstal  &  Feven  are  digging 
with  their  dredges  in  Marshall  and  Roseau 
counties,  close  to  Thief  River  Falls,  in  the 
northwestern  part  of  the  state  of  Minnesota. 
They  would  like  to  let  out  this  work  to  sub-  J 
contractors  who  have  teams  and  road  graders, 
etc.  It  is  believed  that  this  would  be  good 
work  for  contractors  who  have  been  doing 
sub-contracts  for  railroads. 

Good  progress  is  reported  by  the  Walsh 
Construction  Co.,  Davenport,  la.,  on  their  con- 
tract for  ballasting  the  Canadian  Northern 
from  Dulutli,  Minn.,  to  Virginia,  work  having 
been  completed  to  a  point  near  Eveleth,  Minn. 
It  is  expected  to  have  the  road  completed  by 
September. 

It  is  reported  that  Winston-Dear  Co.,  Hib- 
bing,  Minn.,  is.  making  good  progress  on  its 
contract  for  constructing  the  Missabe  line  into 
nibbing.  The  cut,  which  varies  from  5  to  12 
fl.  was  made  in  a  very  short  time  and  prepara- 
tions are  now  being  made  on  the  site  for  the 
new  depot. 

Duluth  and  the  Ranges. 

BY   I'KTER  E.    .ME.VCHER. 

®P.  McConnell,  Duluth  contractor,  returned 
from  a  western  trip  recently  and  on  his  wa\ 
back  he  stopped  ofi^  at  Crookston,  Minn.,  and 
picked  up  a  $00,000  paving  contract.  I  under- 
stand he  will  start  this  work  immediately. 

®P.  G.  Pastoret  of  the  Pastoret-Lawrence 
Co.  was  a  caller  at  this  office  and  reported  that 
his  firm  had  just  been  awarded  a  sewer  con- 
tract at  Brainerd,  Minn.,  amounting  to  $10,000 
and  that  they  would  start  on  this  work  imme- 
diately. 

®The  Zenith  Dredge  Co.  of  Duluth,  Minn., 
was  awarded  a  $l(j,000  dredge  contract  at 
Ashland,  Wis.,  by  the  United  States  govern- 
ment ;  work  to  be  started  immediately.  ! 

Herbert  Whelan,  traveling    representative  for 
the    Macomber   &   Whyte    Rope    Co.,    spent   a 
few  days  with  us  here  recently.     He  reported       ! 
business  satisfactory. 

J.    B.    Mishler,    railroad    contractor,    w-as    a 
caller  at  this  office  last  week.     He  said  that  he       I 
was  not  doing  anything  and  that  he  was  in  the       j 
market  for  a  contract  suitable  for  a  one-yard 
car  outfit. 

With  the  exception  of  the  railroad  work  be- 
ing done  on  the  Canadian  Northern  Ry.  into 
Duluth,  there  is  no  other  construction  work 
going  on  here  at  the  present  time.  Stripping 
contractors  on  the  iron  range  are  getting 
their  outfits  in  shape  and  will  be  working 
along  full  blast  about  May  10.  At  the  present 
time  there  is  no  new  work  in  sight  in  this 
territory  and  quite  a  few  of  the  contractors 
are  idle. 

.\ny  one  having  work  to  sublet,  if  they  will 
write  to  Peter  E.  Meagher.  409  West  Michi- 
gan street,  Duluth,  Minn.,  he  will  be  glad  to 
put  subcontractors  in  touch  with  them.  , 

W.  F.  Lawrence  returned  from  a  trip  to  | 
West  Montana,  where  he  was  bidding  on  | 
some  sewer  and  water  works  contracts.  Bill  J 
reported  "  nothing  doing."  ] 

Mississippi, 

The  charter  of  the  West  Point  &  Houston 
Railroad  Co.  has  been  amended,  changing  the 
name  of  this  corporation  to  the  Scoona  Valley       j 
&  Southeastern  R.  R.  Co.     This  company  was 
chartered  some  time  ago,  and  was  granted  a 
franchise   to   build   through    Calhoun,   Chicka- 
saw, Clay  and  Lowndes  counties,  the  road  to 
be  completed  in   May,  1913.     The  eastern  ter- 
minus of  the  road  will  be  on  the  west  bank  of 
the   Tombigbee    River,   where   it   will   connect        ^ 
with  another  road  to  be  built  in  .-Mabama  and        i 
the  western  end  of  the  road  will  be  in   Cal-        ' 
houn  county,  thus  passing  through  three  coun- 
ties— Lowndes,  Clay  and  Chickasaw — and  part 
of  Calhoun,  in  Mississippi.     It  was  originally 
intended  to  build  this  line  from  the  Tombigbee 
River   to   a   point   in   the   northeast   corner   of 
Nexubee   county,   but  the   scope  of  the   plans 
has    been    changed    to    some    extent    with    the 
name  of  the  corporation. 


^  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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Missouri. 

It  is  rumored  in  Molnrly,  Mo.,  that  the  Clii- 
cago,  Burlington  &  Quincy  Ry.  is  taking  steps 
toward  the  construction  of  the  proposed  line 
from  St.  Louis  to  Kansas  City,  Mo.  Surveys 
for  such  a  line  were  made  last  October.  R. 
\V.  Willis,  St.  Louis.  Mo.,  is  District  En- 
gineer. 

J.  B.  Davis  has  started  work  on  his  sub- 
contract at  Jaudon.  Mo.,  for  change  of  line 
and  grade  for  the  Kansas  City  Southern  Ry. 
He  is  using  slips,  wheelers  and  machines. 

Plans  have  been  completed  for  the  new- 
union  station  to  be  erected  at  Kansas  City  by  the 
Kansas  City  Terminal  Co..  W.  S.  Kinnear, 
president,  and  contractors  arc  now  reported  to 
lie  figuring  on  the  work.  It  is  understood 
that  the  contract,  which  will  amount  to  about 
$.",,.")( II  1,(11  lO,  will  be  let  as  a  whole  and  that  work 
will  he  started  by  July  1. 

The  Springfield  Lighting  Co.,  of  Springfield, 
^lo.,  has  been  sold  to  a  New  York  syndicate 
represented  by  Harrison  Williams  of  that  city. 
It  is  understood  that  the  companies,  as  far  as 
Springfield  is  concerned,  will  undergo  little 
change,  as  the  new  owners  are  reported  as 
favoring  the  plan  of  building  an  intcrurbnn 
from   Springfield  west  to  Carthage. 

The  Commercial  Club  of  Columbia,  Mo.,  has 
pledged  $10,ilfiO,  completing  the  $70,000  bonus 
asked  by  the  North  Missouri  Central  electric 
line.    ]irojected     from    Columbia    to    Jefferson 


Citv. 


Kansas  City  and  Vicinity. 


( KF.r.rr.AR  correspoxdence.) 

i'Daniel  Hannefin  of  Marble  Rock,  Okla.. 
has  taken  some  team  work  on  the  Kansas 
Citv   Southern  near  J(.iplin,   Abi. 

®The  Acme  Paving  &  Crusher  Co.,  710 
Commerce  Bldg.,  Kansas  City,  Mo.,  has  se- 
cured a  nice  contract  in  the  Country  Club 
district  of  Kansas  City.  There  is  a  consid- 
erable quantity  of  Rubel  rock  to  be  moved. _ 

Practically  all  the  railroad  contractors  in 
this  city  were  in  Chicago  the  past  week  at- 
tending the  letting  of  the  Rock  Island  work 
there.  Some  went  to  bid,  others  to  see  what 
they  could  do  in  the  way  of  a  sub-contract 
from  the  successful  bidder.  .At  this  writing 
it  is  stated  the  successful  contractor  will  not 
be  announced  before  Tuesday.  May  2.  This 
statement,  however,  is  unofficial. 

The  writer  w-as  in  Chicago  for  a  day  dur- 
ing the  past  w-eek.  Conditions  in  the  contract 
world  there  seem,  to  be  similar  to  Kansas  City 
— slow  in  starting.  The  general  feeling,  how-- 
ever,  seems  to  be  that  conditions  will  soon 
improve.  In  talking  with  our  old  friends, 
H.  .\.  Clapp  and  H.  F.  Riley,  the  well  known 
labor  and  machinery  agents,  we  found  that 
the  movement  of  labor  was  extremely  slow 
this  spring,  and  the  contract  and  railroad_ labor 
business  is  the  most  accurate  barometer  in  the 
world  by  which  to  size  up  conditions  gener- 
ally. Nevertheless  a  slow  but  steady  improve- 
ment is  reported. 

Mr.  W.  C.  Williams,  the  well  known  team 
man  of  St.  Paul.  Kans.,  has  moved  his  outfit 
on  the  Kansas  City  Southern  work.  Me  has 
about  fiO.OOO  yards  to  move.  It  is  a  grader 
proposition  and  Mr.  Williams  has  purchased  a 
new   grader  for  the  work  at  hand. 

Mr.  Joyce  of  the  firm  of  Joyce  Bros.  & 
Bagwell  met  with  a  painful  accident  last 
week:  a  loaded  wagon  ran  over  his  ankle.  .\ 
severe  sprain  was  the  result :  so  severe  that 
crutches  will  be  popular  with  Mr.  Joyce  for 
some  little  time  to  come. 

Mr.  Brown  of  the  firm  of  McGuire  &  Brown 
was  a  caller  at  our  office  today.  Mr.  Brown 
has  just  completed  his  work  in  the  south  part 
of  the  city  at  a  handsome  profit  to  his  com- 
pany. 

■   St.  Louis  Items. 

Il^■    .\.   B.    KOEMG. 

®On  the  report  made  .April  2-5  by  the  engi- 
neering department  of  the  East  Side  Levee 
and  Sanitary  District,  the  trustees  awarded 
the  contract  for  the  fitst  three-mile  section  of 
the  flood  protection  levee  to  J.  A.  Ware  it  Co. 
of   St.   Louis,  the  total   of  the  contract   to  be 


$27,70.">.  Tliis  is  the  first  letting  on  the  ■20- 
mile  flood  protection  levee  wdiich  the  trustees 
will  construct  along  the  river  in  front  of  East 
St.  Louis.  The  section  to  be  built  under  the 
contract  just  let  is  the  three  miles  between 
Mitchell,  III.,  and  the  new  Cahokia  Creek  di- 
version channel.  The  trustees  which  the  first 
contract  completed  liy  Sept.  1  and  have  planned 
to  have  six  miles  of  the  first  levee  completed 
by  January,  191-2.  In  a  few  days  bids  will  be 
opened  on  the  contract  to  construct  five  bridges 
for  the  five  steam  railroads  that  cross  the  Ca- 
hokia diversion  channel.  The  contract  will  call 
for  the  expenditure  of  nearly  $2oli,000  and  '.he 
bridges  are  to  be  completed  this  year. 

®The  following  contracts  for  street  im- 
provements were  let  Friday  by  the  Board  of 
Public  Improvements:  .Arkansas  .Ave.,  between 
Miami  St.  and  Potomac  St.,  asphalt,  Parker- 
Washington  Co.,  $-->,174.49;  Virgini.i  .Ave.,  be- 
tween Osage  St.  and  Keokuk  St.,  asphalt,  Par- 
ker-Washington Co.,  $5,188.3-2:  M.iry  A\c.,  be- 
tween Carter  .Ave.  and  Florissant  .Ave.,  as- 
phalt, Parker-Washington  Co.,  $r),;!91  Mi] :  Mich- 
igan .Ave.,  between  Bates  St.  and  Eichelberger 
St.,  brick,  Ruecking  Construction  Co , 
$7,866.20 :  Virginia  Ave.,  between  Potomac  St. 
and  Cherokee  St.,  brick,  Will'am  R.  Bush 
Construction  Co.,  $o,663.o9 :  Clark  .Ave.,  be- 
tween Prospect  .Ave.  and  Spring  Ave.,  brick, 
Skrainka  Construction  Co.,  $.").-2.'?0.17 :  Compton 
.Ave.,  between  Keokuk  St.  and  Chippew-a  .St  . 
brick,  Ruecking  Construction  Co.,  $.'),3-2S.07 : 
Greer  .Ave.,  between  Elliott  .Ave.  and  (ilas.gow 
.Ave.,  brick,  William  H.  Redemeyer.  $2,192.06: 
Cottage  .Ave.,  between  Grand  '.Ave.  and  Spring 
.Ave..  Iiitulitliic.  Granite  Bituminous  Paving 
Co.,  $4,479.61  :  Twelfth  St.,  between  Hebert 
St.  and  Branch  St..  wood  block.  Gustavus  .A. 
Heman,  $.'j,102.90;  Brooklyn  S'.,  b.-twcen  Sec- 
ond St.  and  Broadw^ay,  granite,  Heman  Con- 
struction Co.,  $2,830.10:  Mitchell  .Ave.,  between 
AlcCausIand  .Ave.  and  citv  limits,  Telford. 
John  B.  Turner,  $2,660.45. 

®Costello  Bros,  of  Indiaiiapulis.  [nd.,  have 
been  awarded  200,000  yds.  of  steam  shovel 
work  by  the  Big  Four  R.  R.  Co.  in  Ohio. 

Wra.  O'Connor  is  with  us  very  nearly  every 
day.     He  is  looking  for  some  rock  work. 

Young  Mr.  Walsh  of  the  Walsh  Construc- 
tion Co.  of  navenport,  la.,  w-as  witli  us  a  day 
last  week.  The  company  has  secured  several 
nice  jolis  in   Illinois  and  (!)hio  since  la^l   i>~sue. 

Dan  Hannefin  bought  another  car  load  of 
horses  in  Kansas  City  last  week,  which  he 
shipped  on  to  his  Kansas  City  Southern  work 
at  Gulfton,  Mo. 

Friday,  May  19.  has  been  selected  as  the 
date  of  the  dinner  which  the  Business  Men's 
League  will  give  to  welcome  to  St.  Louis  Ben- 
jamin Bush,  the  new-  president  of  the  Alis- 
souri  Pacific  railroad.  The  function  will  be 
held  at  the  Southern  Hotel,  and  Rolla  Wells, 
president  of  the  league,  will  be  toastmaster. 
The  league  is  planning  for  an  attendance  of 
--lOO  men,  representing  the  mercantile,  manufac- 
turing and  railroad  interests  of  St.  Louis,  and 
several  prominent  financiers  and  railroad  exec- 
utives from  out  of  town  have  been  invited. 
Mr.  Bush  is  expected  in  St.  Louis  Sunday  and 
will  take  charge  Monday. 

Pat  Hannon  of  Hannon  &  Hickey  was  in 
Kansas  City  last  week  getting  out  labor  and 
supplies  for  their  new-  Kansas  City  Southern 
work  at  Richards.  Mo. 

The  Edwardsville  (III.)  Commercial  Club 
was  provided  with  plans  of  the  Springfield  & 
Central  Illinois  Traction  Co.,  a  proposed  in- 
terurban  from  Springfield  to  southern  Illinois, 
w-ith  a  branch  from  Greenville  to  Edwards- 
ville to  connect  w-ith  other  lines  for  St.  Louis. 
The  plans  were  drafted  by  Isaac  A.  Smith  of 
St.  Louis,  consulting  engineer  for  the  work. 
He  pointed  out  the  benefits  he  said  would  be 
derived  from  the  operation  of  the  road,  as  it 
will  have  no  competitor,  but  work  in  conjunc- 
tion with  other  steam  and  electric  lines.  In- 
dustries along  the  route  are  mentioned  from 
which  coal,  freight  and  express  may  be  han- 
dled. The  line  as  proposed  will  be  320  miles 
long  and  come  in  with  other  systems,  totaling 
1.376  miles.  Survevs  over  half  the  distance 
afford  an  estimate  of  $16,000  a  mile  for  the 
construction   of  the   new   road.     .According  to 


the  last  census  475,520  people  li\e  along  the 
proposed  line.  The  companv  is  c.ipit.-ilized  at 
$5,000,000. 

L.  J.  Smith  of  the  L.  J.  Smith  Construction 
Co.  is  in  Chicago  on  business. 

.A.  E.  Gilford  has  25  teams  idle.  .Address 
him  care  of  Koenig's  Labor  .Agency,  •507  Bluff 
St.,  Kansas  City,  Mo. 

L.  W.  Winter  of  Joplin.  Mo.,  is  getting  out 
the  timber  for  the  false  trestle  work  for  the 
Lund  Contracting  Co.,  also  for  List  &  Gifford 
on  the  Kansas  City  Southern  R.  R. 

Contractors,  when  in  want  of  labor  or  a  new 
contract,  write  Koenig's  Labor  agencies,  612 
Walnut  St.,  St.  Loui.s,  Mo.-  .507  Bluff  St.,  Kan- 
sas City,  Mo.,  107  N.  Main  St.,  Little  Rock, 
.Ark.:  65  Poplar  .Ave.,  Memphis,  Tcnn.,  32(> 
Victoria  Ave.,  Pueblo,  Colo. 

Jim  Cary  of  Cary  Brothers  was  in  town  last 
Friday.  He  is  one  of  the  few  levee  contract- 
ors whom  the  high  water  has  not  affected  so 
far  and  from  the  present  outlook  be  doesn't 
think  it  will.  Cary  Brothers  are  fortunate 
enough  to  have  work  north  of  the  Ohio  River 
this  year,  as  all  contractors  sou'h  of  Cairo 
have  been  forced  to  lay  up  on  account  of  high 
water.  Cary  Brothers  can  still  use  a  few  small 
outfits  on  their  work.  .Address  them  Fordyce, 
III. 

Costello  Brothers  have  part  nf  their  outfit  at 
work  at  Bicknell.  Ind.,  on  the  new-  double 
track  of  the  Pennsylvania  R.  R.  They  are  also 
stripping  a  gravel  pit  for  the  Big  Four  R.  R. 
at  Cincinnati.  They  have  finished  their  steam 
shovel  work  at  Evansville,  Tnd. 

The  flood  protection  w-ork  of  the  Kaw  Val- 
ley Drainage  Board  may  lie  again  tied  up  by  a 
legal  action  instituted  by  property  owners  af- 
fected by  the  board's  plans.  "This  time  the  su- 
preme court  of  the  LTnited  States  has  been 
drawn  into  the  controversy  and  the  board  -will 
have  to  await  a  decision  bv  that  body  in  man- 
damus proceedings  brought  a.gainst  Judge 
Smith  McPherson  of  Red  Oak,  ta.,  before  it 
can  proceed  further.  An  order  issued  by  the 
supreme  court  was  served  upon  Judge  Mc- 
Pherson last  week  by  Willard  P.  Hall  and 
I-'rank  Llutcbings,  attorneys  for  the  property 
owners,  ordering  him  to  show  cause  why  he 
should  not  have  called  in  two  other  judges  be- 
fore making  his  recent  decision  as  to  the  con- 
stitutionality of  an  act  of  the  Kansas  legisla- 
ture which  gave  the  drainage  board  the  power 
to  condemn  property  arid  proceed  with  its 
work  and  fix  the  price  to  bc_^  paid  for  the 
property  later.  Judge  AlcPherson  made  his 
:uisw-er  in  w-riting  immediately  and  mailed  it  to 
the  supreme  court.  It  will  probably  be  several 
weeks  before  the  court  renders  a  decision.  The 
decision  upon  w-hich  the  action  was  based  was 
in  favor  of  the  drainage  board,  and  made  it 
practically  impossible  for  the  property  owners 
to  further  tie  up  the  w-ork  liy  a])pealing  to  the 
lower  courts.  It  gave  the  board  the  power  to 
proceed  with  its  work,  which  had  been  held  up 
months  by  suit  after  suit  and  injunction  after 
injunction.  The  act  of  the  legislature,  which 
the  decision  declared  unconstitutional,  w-as  for 
this  purpose,  as  it  gave  the  board  the  right  to 
cnndemn  the  necessary  property  and  proceed 
with  the  work  and  to  aw-ard  dama.ges  later,  but 
as  soon  as  it  was  passed  the  protestin.g  proper- 
ty owners  got  an  injunction  from  Jud.ge  Pol- 
lovk,  restraining  the  state  from  enforcing  it 
until  the  LTnited  States  courts  could  decide 
upon  its  constitutionality.  The  property  own- 
ers asked  that  this  decision  be  rendered  by  two 
United  States  district  judges  and  a  judge  of 
the  L'nited  States  court  of  appeals,  sitting  en 
banc.  Instead  of  handling  the  matter  in  that 
way,  however.  Judge  McPherson,  then  sitting 
in  Kansas  City,  rendered  the  decision  himself. 
It  was  upon  this  technicality  that  the  mandamus 
proceedings  are  based.  The  attorneys  for  the 
property  owners  immediately  asked  the  LTnited 
State  supreme  court  for  permission  to  file  a 
petition  for  a  writ  of  mandamus,  compelling 
Judge  McPherson  to  show  cause  w-by  this  de- 
cision should  be  allowed  to  stand,  as  he  had 
not  called  in  two  other  judges  as  requested. 
The  permission  was  granted,  the  petition  filed 
and  the  order  served  on  Judge  McPherson 
last  week  w-as  issued.  If  the  supreme  court 
should   decide   that  Judge    McPherson   should 
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havi-  i;ilU'(l  in  two  otiior  judges,  the  work  ol 
the  ilr;iiiiage  boartl  may  be  tied  up  lor  several 
mouths,  as  another  hearing  upon  tlie  constitu- 
tionality of  tlie  act  of  the  Kansas  legislature 
prohahly  will  have  to  be  held. 

Big  Jack  McCaughcy  stopped  off  here  a  day 
on  his  way  to  Chicago.  McCaughey  Brothers 
arc  doing  some  work  for  the  Baltimore  &  Ohio 
R.  R.  near  Sherwood,  O. 

The  Missouri,  Kansas  &  Texas  R.  R.  Co. 
applied  to  the  board  of  railroad  commissioners 
of  Kansas  on  April  "21  for  authority  to  issue 
$107,000,000  in  bonds.  $8J.000,000  of  which  will 
be  to  take  up  outstanding  debts  and  $2.5,000,000 
for  improvements.  The  line  from  Kansas 
City  to  Parsons  will  be  straightened  until  it 
will  be  almost  an  air  line,  and  several  new 
bridges  and  much  new  steel  will  be  laid.  From 
Parsons  through  Oklahoma  a  double  track  will 
be  laid.  Nearly  all  the  $2o.000,000  in  improve- 
ments will  be  spent  in  Kansas  and  Oklahoma. 

J.  J.  Mclnerncy  writes  us  from  Horatio. 
Ark.,  that  his  lo-team  outfit  is  i<lle  at  that 
point. 

Interest  in  tlie  improvement  of  highways  is 
being  promoted  here  by  Charles  P.  Light, 
former  state  commissioner  of  public  roads  of 
West  Virginia,  and  at  present  special  repre- 
sentative of  the  .American  .'Vssociation  for 
Highway  Improvement.  Mr.  Light  conferred 
with  Sam  1).  Capeii.  president  of  the  .Automo- 
bile Club  of  St.  Louis,  and  represciilati\  cs  of 
the  Missouri  Pacific.  Cotton  Kelt  and  Wabash 
railroads  to  arraii.ge  a  systematic  campaign  for 
road  improvement  throughout  the  state.  He 
departed  for  Washington,  but  will  return  in 
three  weeks  to  meet  the  Business  Men's 
League.  Mr.  Light  proposed  that  the  railroads 
furnish  a  special  train,  each  road  sharing  the 
expense  of  operating,  according  to  the  mileage 
traveled  over  its  line.  The  United  States  Of- 
fice of  Public  Roads  is  to  furnish  a  series  of 
exhibits,  including  pictures  and  lantern  slides. 
and  to  furnish  lectures  and  demonstrators  to 
accompany  the  train.  The  publicity  work  is  to 
be  carried  on  by  the  .American  Association  for 
Highway  Improvement,  as  well  as  the  Iiusiness 
details  of  the  campaign.  It  is  proposed  that 
the  State  Highway  Department  as  well  as  all 
good  roads  associations  and  organizations  in- 
terested in  the  improvement  of  the  highways, 
co-operate  in  their  respective  states  by  assist- 
ing in  the  publicity  work,  as  well  as  the  edu- 
cational work,  by  the  assignment  of  lecturers. 
Models  of  all  forms  of  road  materials  and  im- 
plements used  in  road  construction  are  to  be 
shown  during  the  lectures,  should  the  plan  be 
adopted. 

The  Big  Four  R.  R.  Co.  started  track  laying 
on  April  17  on  its  new  extension  between  Mt. 
Carmel.  111.,  and  Evansville.  Ind.  It  is  expect- 
ed trains  will  be  running  on  this  line  not  later 
than  July  15. 

A  resolution  requesting  the  Public  Service 
Commission  to  inform  the  House  of  Delegates 
regarding  the  "  terms  on  which  it  is  fair  and 
equitable  to  grant  a  license  or  franchise  to  al- 
low the  Mississippi  River  Belt  Railway  & 
Transportation  Co..  a  railroad  corporation  of 
Illinois,  to  use  the  lower  deck  or  railroad  por- 
tion of  the  municipal  free  bridge."  was  adopt- 
ed by  the  House  of  Delegates  Tuesday  niglit, 
following  its  introduction  by  Delegate  Filers. 
The  resolution  mentioned  specifically  that  the 
railroad  corporation  wished  to  observe  all  the 
rules  and  regulations  which  the  Public  Service 
Commission  believed  should  govern  the  bridge 
and  that  its  grant  or  franchise  w.t.s  in  no  way 
to  be  exclusive.  The  railroad  corporation 
mentioned  is  known  popularly  as  the  Scberer 
road,  being  the  corporation  planned  by  Leo 
Scherer.  an  East  St.  Louis  man.  who  at  one 
time  offered  to  give  the  city  of  St.  Louis  the 
right  of  way  for  an  approach  of  the  east  side. 
The  law  department  of  St.  Louis  has  been  op- 
posing the  effort  of  this  road  to  condemn  a 
right  of  way  on  the  east  side,  whicli  the  city 
contends  woulcl  interfere  with  the  construction 
of  the  bridge  approaches  as  planned.  The  case 
is  still  pending  in  the  courts,  the  city  having 
applied  for  an  injunction  to  restrain  the  pro- 
posed condemnation.  .At  the  same  meeting  of 
the  House  of  Delegates.  Delegate  Laihy  intro- 
duced a  bill  to  repeal  the  franchise  granted  to 
the    Southern    Traction    Co.    to   use    the    upper 


ilccU  of  the  municipal  bridge  for  an  electric  iii- 
terurban  railroad.  It  had  previously  been  an- 
nounced that  the  Southern  Traction  Co.  pro- 
posed to  introduce  at  the  present  session  of 
the  assembly  a  bill  granting  a  franchise  for  the 
use  of  the  lower  deck  of  the  bridge  for  a 
steam  railroad. 

Bids  for  the  reconstruction  of  Benton  St. 
from  Broadway  to  20th  St.,  also  for  the  recon- 
struction of  21st  St.  from  Washington  Ave.  to 
Cass  Ave.  and  for  the  reconstruction  of  2olh 
St.  from  Cass  Ave.  to  St.  Louis  Ave.  will  be 
received  by  the  city  of  St.  Louis,  Room  30il. 
New  City  Hall,  until  12  m.,  May  .",,  lid  I. 
Plans,  specifications,  form  of  bid  and  other  in- 
formation can  be  had  at  the  office  of  the  Board 
of  Public  Improvements. 

T.  J.  Galley,  general  manager  of  the  Daily 
Construction  Co.,  left  here  for  Chattanooga, 
Tenii.,  to  begin  work  on  the  Chattanooga. 
\a.shville  &  St.  Louis  R.  R. 

Frank  McCaughey  is  on  a  small  piece  of 
work  on  the  liurlington  R.  K.  at  Stoddart, 
Wis. 

C.  F.  Nagel  came  lo  town  llu-  other  day. 
Reports  his  rip-rap  work  fine  and  daiidv. 

Montana. 

It  is  reported  in  Great  Falls,  Mont.,  that  the 
Great  Northern  R.  R.  will  soon  start  construc- 
lioii  work  on  the  branch  line  connecting  that 
city  with  Augusta,  passing  through  the  terri- 
tory of  the  Sun  River  Irrigation  project.  P. 
S.  Ilervin,  Great'  Falls,  Mont.,  is  Resident 
Engineer. 

The  Silver  Lake  Gold  Mining  and  Milling 
Co.  has  been  organized  at  Butte,  Mont,  with  a 
capital  stock  of  $1,500,000  divided  into  I.jO.imiii 
shares.  The  articles  of  incorporation,  filed  for 
record,  provide  for  the  company  to  carry  on 
the  business  of  mining,  milling,  etc.,  and  per- 
mits it  to  purcJiase.  construct,  maintain, 
operate,  own  and  develop  railroads  for  public 
service,  and  for  the  conveyance  of  persons  and 
property,  worked  by  steam,  electricity  or  any 
other  motive  power.  The  principal  place  of 
Ijusiness  for  the  corporation  will  be  in  Butte. 
The  directors  are  Patrick  Wall,  Charles  P. 
Nevin  and  C.  S.  Jackman  of  Butte ;  Frank 
Clinton  and  Thomas  McGrath  of  Anaconda. 
Mr.  Nevin  is  president  of  the  company  and 
Air.  Jackman  secretary.  Mr.  Wall  will  be  the 
managing  director  and  Arthur  V.  Cory  is  the 
consulting  engineer. 

It  is  believed  in  Lewiston,  Mont.,  that  the 
Cliicago.  Milwaukee  &  Puget  Sound  is  pre- 
paring to  start  steel  laying  during  May  on  the 
lines  from  Lewiston  to  Kendall  Junction  and 
Grass  Range. 

The  proposed  cutoff'  of  the  Oregon  Short 
Line  from  Dillon  toward  Twin  Bridges.  Mont., 
and  around  to  strike  the  main  line  again  near 
Melrose,  cutting  out  the  .Apex  hill,  is  again 
under  discussion. 

Board  of  directors  of  the  Helena  Light  & 
Ry.  Co..  J.  H.  White,  manager,  Helena,  Mont., 
has  authorized  the  issuance  of  a  bond  issue  of 
$100,000,  or  so  much  thereof  as  may  be  neces- 
sary, to  build  a  double  track  line  to  the  state 
fair  grounds.  The  extension  will  be  com- 
pleted in  time  for  the  fair  this  fall.  New 
equipment  has  also  been  ordered. 

Nebraska. 

The  Chicago,  Burlington  &  Quiney  R.  R., 
according  to  reports,  has  under  consideration 
improvement  of  its  lines  in  Nebraska.  About 
100  miles  of  the  new  90-lb.  rails  will  be  laid 
during  the  spring,  of  which  60  miles  east 
and  west  of  Seneca  will  be  the  big  portion. 
P.elween  ten  and  twelve  miles  will  be  laid  near 
Rnlo  in  this  state,  and  seven  and  one-half 
miles  betw-een  Seward  and  Taniora  and  other 
small  pieces  of  track  are  to  be  raised  to  the 
ninety  pound  basis.  This  heavier  rail  will  re- 
lease about  75  miles  of  75-lb.  steel  to  be  used 
on  the  branch  lines,  and  the  use  of  the  lighter 
rail  on  the  branch  lines  will  release  a  large 
amount  of  still  lighter  steel  to  be  used  on 
sidetracks,  yard  tracks,  etc.  About  25  miles 
of  85-lb.  steel  will  be  laid  on  the  .Ashland- 
Sioux  City  line  during  the  season. 

Citizens  of  Sargent  and  Brewster,  Neb.,  and 
the  country  lying  between  the  towns  have 
1al;cii  'Steps  to  induce  the  .Attorney  General  lo 


instruct  the  Chicago,  Burlington  &  Quiney  Ry. 
to  lay  a  track  on  the  right  of  way  which  has 
been  grade<I   for  20  years. 

Construction  work  is  to  be  started  some 
time  this  month  on  the  projected  284-mile  line 
of  the  Nebraska  Transportation  Co.  W.  E. 
King,  Omaha,  Neb.,  is  chief  engineer,  and  C. 
W.  Baker,  Omaha.  Neb.,  is  president.  The 
construction  contract  has  been  let  to  the  Baker 
Construction  Co.,  Omaha,  Neb. 

Nevada. 

Il  h.is  been  announced  in  Reno,  Nev.,  that 
Eurck;i  &  Palisade  R.  R.,  which  was  damaged 
by  spring  freshets,  will  be  rebuilt  this  summer 
by  the  United  States  Copper  Co.  The  line 
extending  from  Eureka,  Calif.,  to  Palisade,  is 
100  miles  long,  (iO  miles  of  which  were  dam- 
aged. 

New   Hampshire. 

Additional  steps  have  been  taken  by  the 
Boston  &  Maine  R.  R.  in  its  effort  to  secure  a 
line  of  track  in  the  Connecticut  River  valley 
along  the  Vermont-New  Hampshire  border, 
entirely  independent  of  the  Central  Vermont 
Ry.  This  last  step  was  the  filing  with  the  su- 
preme court  of  a  petition  by  counsel  for  John 
H.  Albin,  president  of  the  Sullivan  County  R. 
R.,  one  of  the  leased  lines  of  the  Boston  & 
Maine,  for  leave  to  construct  an  extension  of 
the  Sullivan  County  road  from  some  con- 
venient point  in  the  town  of  Cornish  to  a  con- 
nection with  the  Concord  division  of  the  Bos- 
ton &  Maine  near  the  present  station  in  Leba- 
non. The  petition  states  that  the  proposed  ex- 
tension would  be  a  double  track  line  with 
bridges  and  culverts  of  steel,  concrete  or 
granite.  It  would  be  14.G5  miles  long,  run- 
ning through  parts  of  the  towns  of  Cornish, 
Plainfield  and  Lebanon.  The  estimated  cost 
of  its  construction  is  $2,500,000.  An  order  was 
issued  for  a  hearing  on  the  first  Tuesday  in 
June,  following  which  the  matter  will  be  re- 
ferred to  referees  or  to  the  public  service 
commission. 

-Attorneys  for  the  Connecticut  River  R.  R.,  a 
subsidiary  of  the  Boston  &  Maine,  have  filed 
with  the  secretary  of  state  the  location  for  the 
extension  of  that  road,  authority  for  which 
was  granted  by  the  last  legislature,  from  the 
present  Ashuelot  branch  to  connect  with  the 
Sullivan  county  road  in  the  town  of  Walpole. 
This  will  form  another  link  in  the  Connecticut 
Valley  project  of  the  Boston  &  Maine.  This 
is  the  work  mentioned  in  our  last  issue. 
Cieorge  M.  Thompson,  Brattleboro,  Vt.,  is  en- 
.yineer,  Boston  &  Maine  R.  R. 

New  Jersey. 

The  House  has  passed  the  bill  to  permit 
half-mile  trolley  extensions.  The  bill  applies 
to  first  class  cities  and  is  a  modification  of  the 
Lee  bill  of  last  year.  The  extensions  or  de- 
tours are  limited  to  half  a  mile  in  length. 

The  Elizabeth,  New  Brunswick  &  Trenton 
R.  R.  Co.  has  been  incorporated  with  a  capital 
stock  of  $600,000.  This  is  a  step  in  the  long 
pending  plans  of  the  Public  Service  Corpora- 
tion of  Newark,  N.  J.,  to  run  a  through  line 
between  Newark  and  Trenton  by  way  of  New 
Brunswick.  The  incorporators  of  the  new 
company  are  Thomas  N.  McCarter,  president 
of  the  Public  Service  Corporation;  LTzal  H 
McCarter,  president  of  the  Fidelity  Trust  Co. 
and  a  Public  Service  director;  and  Frank 
Bergen,  general  counsel  for  the  utility  cor- 
poration. For  some  time  the  operating  offi- 
cers of  the  Public  Service  Corporation  have 
been  in  charge  of  the  Elizabeth  &  Trenton 
line,  which,  if  the  present  plans  are  carried 
through,  will  be  eventually  turned  over  to  the 
Public  Service  Railw.ay  Co.  and  made  a  link 
in  the  Newark-Trenton  system. 

Ohio. 

®.A!ex  McGavock,  Minnesota  City,  Minn., 
has  taken  a  contract  for  second  track  work  on 
the  Erie  R.  R.  from  Mansfield,  O.,  to  Bur- 
bank.  The  contract  includes  some  good  team 
work  and  steam  shovel  work  and  involves 
about  .SOO.OOO  cu.  yds.  of  earth  excavation. 
Part  of  the  work  will  be  sublet  as  soon  as 
possible.  Mr.  McGavock's  headquarters  fen- 
the  work  are  at   Mansfield.  O. 
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The  Cincinnati,  Haniiltnn  &  Dayton  Ry.  Co. 
will  receive  bids  on  abi.'iit  IT.UOti  cu.  yds.  of 
team  grading  and  incidental  work  on  changes 
of  public  highways,  made  necessary  by  the 
revision  of  grade  and  line  near  Sidney,  O. 
Particulars  can  be  obtained  from  the  general 
superintendent,  F.  H.  Alfred,  Cincinnati,  O., 
or  the  Resident  Engineer,  A.  B.  Ziegweid, 
Sidney,  O. 

The  issuance  of  $1.5,000,000  of  bonds  and 
the  increase  of  the  capital  .stock  of  the  Lake 
Erie  &  Pittsburg,  Ry.  of  Lorain,  O.,  is,  ac- 
cording to  an  announcement,  reported  to  have 
been  made  by  the  attorneys  of  the  company, 
'to  defray  expenses  which  have  already  been 
incurred  in  construction  work  between  Cleve- 
land and  Pittsburg  as  well  as  to  finance  im- 
provements and  extensions.  Among  the  pro- 
jects to  be  taken  up  is  the  completion  of  the 
Cleveland-Pittsburg  double  track  line. 

The  Hills  &  Dales  Electric  Ry.  Co..  incor- 
porated recently,  as  noted  in  our  .April  ■>  issue, 
has  acquired  complete  right  of  way  for  12 
miles  of  railway.  This  line  is  to  extend  from 
Dayton  through  the  suburb  of  Hills  and  Dales 
on  the  southern  border  of  the  city.  The  in- 
corporators of  the  company  are  William 
Stroop,  Edwin  P.  Mathews,  Clayton,  O. ;  Shu- 
pert,  Albert  C.  Rice  and  O.  J.  Emrick. 

The  Ohio  Electric  Ry.  Co.,  Cincinnati,  pro- 
poses to  extend  its  street  car  line  at  Lima  to 
the  newly  built  Granim  motor  works  and  the 
Ohio  steel  casting  plant. 

Plans  are  under  consideration  for  the  con- 
struction of  an  electric  railway  from  Fremont 
to  Port  Clinton,  a  distance  of  18  miles.  F.  D. 
Carpenter,  Lima,  O.,  w'ho  recently  completed 
the  Fostoria-Fremont  line,  is  backing  the  new 
project. 

The  Chesapeake  &  Ohio  Ry.  of  Indiana  has 
formally  accepted  the  terms  of  the  Hamilton 
county  commissioners  for  the  elimination  of 
the  grade  crossings  at  the  Crookshank  and 
Bridgetown  roads.  The  railroad  is  to  pay  the 
entire  cost  of  the  improvement,  as  the  viaduct 
to  be  built  and  connecting  roads  are  made 
necessary  by  the  railroad  yards  which  are  be- 
ing constructed  between  the  two  roads,  where 
the  grade  crossings  are  to  be  eliminated. 

The  Pennsylvania  R.  R.  is  reported  to  be  ne- 
gotiating with  the  Hocking  Valley  Ry.  for  the 
purchase  of  a  big  slice  of  dock  property  owned 
by  the  latter  on  the  Mauniec  river  in  Toledo. 
It  is  said  that  the  Pennsylvania  will  spend  sev- 
eral hundred  thousand  dollars  improving  the 
dock  property  and  in  building  a  double  track 
steel  bridge  across  the  Maumee. 

A  company  is  being  organized  at  Cleveland 
to  construct  a  traction  line  from  the  city 
limits  south  seven  miles  to  the  Randall  race 
track.  Cleveland  horsemen  interested  in  hav- 
ing the  line  built  are  understood  to  have  asked 
the  Cleveland  Railway  Co.  to  furnish  power 
for  the  road  and  the  railway  company  has  sig- 
nified its  willincness  to  comply. 

Oklahoma. 

The  Railway  Committee  of  the  Grandfield. 
Okla.,  Commercial  Club  has  signed  a  tentative 
agreement  according  to  reports  with  the  Okla- 
homa &  El  Paso  Construction  Co.,  by  which 
the  proposed  north  and  south  road  is  to  be 
built  from  Oklahoma  City  to  El  Paso.  The 
city  is  to  arise  a  cash  bonus  of  $-30,000,  pro- 
vide 10  miles  right  of  way  and  terrninal 
grounds  while  the  constrtiction  company  is  to 
have  work  started  within  Oi)  days. 

At  a  special  election  in  ( )klahoma  on  April 
25  it  was  voted  to  amend  the  state  constitution 
so  as  to  permit  interstate  lines  to  purchase 
railroads  built  within  the  state.  A  consid- 
erable amount  of  new  railroad  work  will 
doubtless  now  be  undertaken. 

Oregon. 

®E.  T.  Johnson  of  Portland  has  lieen  award- 
ed the  contract  by  the  llooth-Kelly  Lumber 
Co.  to  build  three  miles  of  logging  railway  in 
the  vicinity  of  the  saw  mill  at  Wendling.  The 
road  will  extend  from  the  company's  main 
line,  which  runs  several  nnles  up  the  Mohawk 
to  Wendling,  up  Deer  creek,  tapping  a  heavily 
timbered  tract  of  land. 


The  Clack.unas  .Southern  R.  R.  has  been 
organized  at  Oregon  City.  Ore.,  to  construct 
a  railroad  from  Oregon  City  through  Clacka- 
mas County.  Promoters  are  now  at  work  se- 
curing subscriptions  to  provide  funds  and 
right  of  way  for  the  project. 

Directors  of  the  Deschutes  Railroad  Co.  re- 
cently passed  resolutions  providing  for  the 
construction  of  the  branch  to  .Ashwood  in 
Cook  County,  Ore. 

The  Oregon  Trunk  Line  Ry.  has  under  con- 
sideration the  construction  of  a  line  between 
Prineville,  Ore.,  and  Metolins  to  serve  as  a 
feeder  to  the  main  line.  Ralph  Budd,  Port- 
land. Ore.,  is  Chief  Engineer  of  the  company. 

The  Albany  &  Interurban  Railway  Co.  of 
Albany  has  made  a  survey  and  has  secured 
rights  of  way  for  a  line  as  far  up  the  South 
Santiam  Valley  as  Sweet  Home.  This  com- 
pany is  formed  of  Albany  men  and  it  is  re- 
ported that  it  has  enlisted  the  support  of 
sufficient  eastern  capital  to  build  this  Santiam 
Valley  line  as  a  part  of  a  loop  line  from  Al- 
bany via  Lebanon  to  Sweet  Home  and  return 
down  the  Calapooia  Valley  via  HoUey,  Craw- 
fordsville  and  Brownsville. 

Pennsylvania. 

®The  Warren  Silica  Co.,  Torpedo,  Pa.,  has 
awarded  the  contract  for  the  construction  of 
its  works  and  1%  miles  of  railroad  to  the 
Erie  Contracting  Co.,  Downing  Bldg.,  Erie, 
Pa.,  for  $.35,000, 

®The  Philadelphia  &  Western  Ry.  Co.  (elec- 
tric). Upper  Darby.  Pa.,  has  awarded  the 
contract  for  the  grading  and  masonry  work 
for  its  double  track  extension  betw'een  Vil- 
lanova  and  the  Schuylkill  River  to  the  Key- 
stone State  Construction  Co.  The  bridge  over 
the  river,  which  with  its  viaduct  approaches 
on  each  side,  will  be  3.S00  ft.  long  and  about 
-10  ft.  high,  will  lie  built  bv  the  Pennsvhania 
Steel  Co. 

The  stockholders  of  the  t'liiladeli)hia  & 
Reading  Ry.  Co.,  .it  a  special  meeting  on 
.\pril  20  authorized  an  increase  in  the  capital 
of  the  $20,000,000  to  $45,000,000.  The  new 
stock  will  be  issued  to  the  Reading  company, 
the  holding  corporation,  to  reimburse  it  for 
the  payment  of  prior  lien  and  consolidated 
mortgage  bonds  of  the  Philadcliihia  &  Reading 
R.  R.  Co. 

It  is  reported  that  the  PenTisylvania  R.  R. 
will  double  track  its  Youghiogheny  branch, 
which  extends  from  Irwin  to  County  Home 
Junction.  It  is  said  that  the  tracks  at  Irwin 
will  be  raised  to  a  level  with  the  main  line 
and  the  two  lines  will  be  connected  there,  in- 
stead of  at  Shafton,  as  at  present. 

The  Ephrata  &  Lebanon  Street  Ry.  Co.  has 
completed  surveys  and  has  practically  secured 
the  construction  capital  for  its  projected  22.8 
mile  line  from  Ephrata  through  Lincoln.  Clay, 
Hopeland,  Klein  fetterville,  Schaefferstown. 
Reisterville  to  Lebanon.  Construction  con- 
tracts will  probably  be  let  within  a  month. 
M.  H.  Singer,  Ephrata.  Pa.,  is  President  and 
M.  H.  Shirk,  Lincoln,  Pa.,  is  Secretary  and 
Treasurer. 

The  Somerset  Street  Ry.  Co.  is  now  mak- 
ing surveys  for  the  projected  10  mile  line 
from  Somerset  to  Rockwood.  The  capital  for 
construction  has  been  secured  and  construc- 
tion contracts  will  be  let  about  June  15.  J.  A. 
Berkey,  Somerset,  Pa.,  is  President  and  G.  C. 
Winslow,  Somerset,  is  Chief  Engineer  and 
General  Manager. 

Contracts  are  to  be  awarded  this  month,  it 
is  said,  for  the  first  section  of  the  proposed 
line  of  the  Pittsliurg  &  Fairmont  Traction 
Co.  The  w-ork  is  to  begin  at  Rlacksville,  on 
the  state  line  between  Pennsylvania  and  West 
Virginia,  and  extend  north  to  Waynesburg,  a 
distance  of  13  miles.  hVoni  Blacksville  the 
company,  under  different  charters,  has  built 
and  is  operating  a  line  to  Fairmont,  and  east- 
erly to  Morgantown  on  the  Monongahela 
river.  These  lines  form  feeders  for  the  main 
line  to  Pittsburg.  brom  Waynesburg  the 
rights  of  way  have  been  secured  to  Bridge- 
ville  in  .Mlegheny  c(.unty,  where  a  connection 
is  to  be  made  with  the  Wabash-Pittsburg  rail- 


road  and  an  entrance  into  the  city  will  be  over 
the  tracks  of  that  line.  To  accomplish  this  the 
Wabash-Pittsburg  is  to  be  electrified  into  the 
Liberty  Ave.  terminal.  The  line  to  Waynes- 
burg from  Blacksville  is  to  be  a  double  track 
road,  following  a  natural  water  course  most 
of  the  way,  and  with  a  small  tunnel  at  one 
point  at  the  backbone  of  the  mountain  divide. 
The  double  track  line  will  be  built  all  the  way 
to  Pittsburg.  Wm.  M.  Laws,  Fairmont,  W. 
Va..  is  interested. 

South  Carolina. 

.'\  prehminary  survey  has  been  completed 
for  a  proposed  electric  railway  from  Abbeville 
to  Antreville,  a  distance  of  12  miles.  The  re- 
port is  now  in  the  hands  of  a  committee  of 
citizen  of  .A-bbeville,  which  is  handling  the 
project.  W.  H.  H.  Newell,  .Anderson,  S.  C,  is 
the  engineer. 

Definite  steps  are  reported  to  have  been  tak- 
en at  a  recent  meeting  at  Anderson,  S.  C,  for 
the  extension  of  the  Blue  Ridge  Ry.  over  the 
mountains  into  Tennessee.  A.  B.  Andrews, 
Raleigh,  N.  C,  is  president  of  the  Blue  Ridge 
Ry. 

Tennessee. 

The  Xashville-Gallatin  Interurban  Ry.  Co. 
has  filed  its  articles  of  incorporation  and  has 
decided  upon  a  route  for  its  projected  inter- 
urban line  from  Nashville  to  Gallatin.  The 
company  has  a  capital  stock  of  $750,000.  Sur- 
veys have  been  made  and  it  is  understood 
that  construction  work  will  be  started  shortly. 
H.  H.  Mayberry,  Franklin,  Tenn.,  is  the  pro- 
moter. 

The  Middle  Tennessee  R.  R.,  John  White, 
chief  engineer,  Franklin,  Tenn.,  is  conteinplat- 
ing  extending  the  line  from  Leatherwood  to 
Alt.  Pleasant  and  the  phosphate  fields. 

Texas. 

The  Eureka  Construction  Co.,  Tulsa,  Okla., 
lias  been  granted  a  permit  to  transact  business 
in  the  State  of  Texa>.  The  headquarters  of 
the  companv  will  be  at  Houston  and  the  capi- 
tal stock  is'$50,000. 

.At  a  recent  meeting  of  the  stockholders  of 
the  Pecos  Valley  Southern  Ry.  the  matter  of 
extending  the  line  was  taken  up.  W.  L.  Car- 
wile,  Dallas,  Tex.,  is  president. 

Construction  contracts  are  to  be  let  shortly 
for  the  first  30  miles  of  the  Palacios,  San  An- 
tonio &  Pecos  Valley.  The  work  of  construc- 
tion will  start  at  the  Palacios  end  of  the  line 
and  proceed  westward  to  Francitar,  in  Jack- 
son county,  thence  to  Edna.  H.  W.  Dean  is 
■jencral  manager. 

The  Chicago,  Rock  Island  &  Gulf  Ry.  has 
applied  to  the  State  Railroad  Commission  for 
permission  to  issue  and  register  bonds  on  its 
division  from  Amarillo  to  the  state  line  on  the 
.Albuquerque,  N.  Mex..  extension. 

The  State  Railroad  Commission  has  ap- 
jiroved  a  valuation  of  $519,000  on  the  Kansas 
City,  Mexico  &  Orient  Ry.  from  San  .Angelo 
to  Mertzon,  a  distance  of  30  miles.  The  road 
intends  to  take  out  $419,000  of  this  amount  in 
bonds  and  $28,000  in  stock.  With  this  addi- 
tional valuation  there  is  authorized  upon  the 
269  miles  of  the  road  in  Texas  $4,()G(i,O0O  in 
bonds  and  $1,000,000  in  stock. 

Utah. 

.According  to  an  announcement  reported  to 
have  been  made  by  the  Engineering  Depart- 
ment of  the  Oregon  Short  Line,  Salt  Lake 
City.  Utah,  plans  have  been  prepared  for  the 
double  tracking  of  the  road  from  Farmington 
to  Ogden,  giving  a  through  double  track  line 
from  Salt  Lake  to  the  Junction  City.  The 
preliminary  work,  including  the  surveying  and 
the  assembling  of  materials  and  equipment,  is 
now  well  under  way.  various  contractors  are 
busy  figuring  on  the  bids  and  the  expectation 
is  that  all  the  details  will  be  arranged  and  con- 
tracts  let   within   the  next  three  weeks. 

The  Utah  Light  &  Ry.  Co..  loseph  S.  Wells, 
general  manager,  .Salt  Lake  City,  is  perfecting 
arrangements  for  a  number  of  e.xtensions  and 
other  improvements  t(i  its  lines  at  Salt  Lake 
Citv. 


•J*  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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Virgina. 

Frank  J.  Gould  of  New  York  city  is  re- 
ported to  have  secured  control  of  tiie  Nor- 
folk &  Portsmouth  Traction  Co.,  which  also 
operates  electric  trains  to  Ocean  View.  Pine 
Beach  and  Willoughby  Beach,  summer  resorts. 
The  traction  company  also  controls  a  line  of 
ferry  steamers  between  Pine  Beach  and  New- 
port News  and  Willoughby  Beach  and  Old 
Point  Comfort.  It  is  stated  that  the  proper- 
ties will  be  combined  with  the  N'irginia  Rail- 
■  way  &  Power  Co.  of  Richmond,  which  has 
been  controlled  by  Gould  tor  several  years. 
The  combined  interests  will  have  a  capital  of 
$15,000,000  common  stock  and  $20,000,000  in 
bonds.  One  result  of  the  deal,  it  is  said,  will 
be  the  establishing  of  an  electric  line  from 
Norfolk  to  Richmond.  It  is  understood  that 
William  Northrup  of  Richmond,  \'a.,  will  be 
president  of  the  new  system. 

Washington. 

®The  Bates  &  Rogers  Construction  Co.,  84 
Van  Buren  St.,  Chicago,  111.,  has  been  awarded 
the  contract  for  constructing  a  subway  at 
Washington  St.,  Spokane,  for  the  Chicago, 
Milwaukee  &  Puget  Sound  Ry.  The  contract 
includes  -1.000  cu.  yds.  of  concrete  masonry. 

A  crew  of  surveyors,  according  to  advices 
from  Husum,  Wash.,  is  running  a  line  over 
tlie  old  route  surveyed  during  tlie  fall  of  1909 
from  Underwood  to  Trout  L;ike. 

Work  of  laying  rails  on  the  North  River 
extension  of  the  Oregon-Washington  Railroad 
&  Navigation  Co.  will,  it  is  reported  in 
Hoauiam,  Wash.,  be  started  May  1.  More 
than  90  per  cent  of  the  grade  has  been  com- 
pleted. Work  on  the  branch,  which  is  12 
miles  in  length  was  discontinued  last  winter 
and  resumed  early  in  April.  G.  W.  Boschke, 
Portland,  Ore.,  is  .Assistant  General   Manager. 

The  Spokane  Traction  Co.,  Clyde  M. 
Graves,  general  manager,  Spokane,  is  to  at 
once  start  construction  work  amounting  to 
$60,000  on  extensions  on  North  Madison  and 
North  Howard  Sts.  at  Spokane.  One  exten- 
sion is  to  connect  with  the  present  line  at 
Heroy  Ave.  and  Madison  St.,  going  north  on 
Madison  to  Francis  Ave.,  the  present  city 
limits,  a  distance  of  14  blocks.  The  other  ex- 
tension is  on  the  North  Howard  St.  line  for  a 
distance  of  18  blocks. 


O,  A.  Hoag,  Clu'lan,  Wash.,  has  applied  to 
the  county  commissioners  for  a  franchise  for 
the  construction  of  an  electric  line  from  Chelan 
to  Wenatchee.  Mr.  lloag  recently  liled  on  the 
water  power  in  the  Chelan  river,  which  had 
previously  been  held  by  the  Great  Northern 
by  virtue  of  appropriations  made  two  years 
ago. 

Louis  W.  Pratt,  president  of  the  National 
Realty  Co.,  Tacoma,  Wash.,  has  applied  to  the 
city  council  of  Wenatchee  for  a  franchise  for 
an  electric  railway  in  that  city.  It  is  pro- 
posed to  run  the  line  from  Leavenworth  to 
Wenatchee,  and  when  traffic  demands  it  to  ex- 
tend the  line  down  the  Columbia  River  to  con- 
nect with  the  North  Coast  road  or  the  Mil- 
waukee. 

Preliminary  survey  has  been  completed  for 
the  proposed  electric  railway  from  the  North 
Bank  to  White  Salmon.  The  survey  calls  for 
a  line  about  2.1G  miles  long  with  an  average 
grade  of  4%  per  cent.  It  is  estimated  that  the 
cost  of  the  line  will  be  about  $50,0iMi  and  that 
the  equipment  will  cost  another  $10,ilOO.  It  is 
stated  that  if  residents  'of  White  Salmon  will 
take  $20,000  of  stock,  the  Mount  Adams  Elec- 
tric Ry.,  a  local  corporation,  will  at  once  build 
the  line. 

Surveys  have  been  made  and  practically  all 
right  of  way  secured  for  the  Lvnden  branch 
of  the  Nooksack  Valley  R.  R.  j"  A.  Welch  of 
Vancouver,  one  of  the  promoters,  has  re- 
turned to  that  city  from  the  east,  where  he  has 
been  conducting  negotiations  with  representa- 
tives of  the  English  capitalists  who  are  con- 
templating the  purchase  of  the  $2,000,00(1  bond 
issue  of  the  company. 

West  Virginia. 

The  Baltimore  &  Ohio  R.  R.  is  understood 
to  have  surveys  under  way  for  the  prospective 
double  tracking  of  the  Baltimore  &  Ohio 
Southwestern  from  Midland  City  to  Parkers- 
burg,  W.  Va. 

Wisconsin. 

E.  Pennington.  President.  Minneapolis, 
St.  Paul  &  Sa\ilt  Stc.  Marie  Ry.,  (Soo  Line) 
Minneapolis,  Minn.,  is  reported  to  have  stated 
that  among  the  new  work  to  be  undertaken  by 
the  company  this  year  is  the  construction  of 
the  proposed  Mellen-Reserve  Line.  Reserve 
is  a  town  ea^t  of  Hayward  in  Sawyer  Cnuntv. 


Wis.,  and  the  Soo  has  a  line  extending  from 
the  main  line  at  Cameron  to  Reserve.  Be- 
tween the  latter  city  and  Mellcn  there  is  a  dis- 
tance of  only  about  5U  miles  and  when  this 
cul-ofi'  is  completed  the  Soo  will  have  a  direct 
line  from  the  Twin  Cities  to  Ironwood,  Hurley 
and  Bessemer  and  by  making  a  connection 
there  vvith  the  South  Shore  railway  it  would 
be  a  direct  line  clear  through  to  Marquette, 
Ishiieming  and  the  copper  country. 

Hrogan  Co.,  Green  Bay,  Wis.,  is  working 
about  i!0  teams  on  its  contract  for  grading  for 
a  branch  of  the  logging  railroad  to  be  built  for 
the  government  on  the  reservation  near  .Anti- 


go,    Wis. 
lune  10. 


The    work   is   to   be   completed    by. 


Canada. 

I).  McNicholl,  Montreal,  Que.,  Vice  Presi- 
dent Canadian  Pacilic  Ry.,  has  directed  the  en- 
gineering department  to  begin  work  at  once  on 
the  new  lake  shore  line  to  Toronto.  .\  smgle 
track  will  be  laid  hrst,  and  a  double  track  will 
be  added  as  soon  as  business  warrants  it.  .At 
least  that  is  the  proposal  at  present,  though 
there  is  a  possibility  that  a  double  track  may  be 
built  at  the  outset.  In  order  to  expedite  the 
work  one  party  of  engineers  will  work  east 
from  Toronto  and  another  west  from  Glentay. 

It  is  understood  that  governmental  legisla- 
tion authorizing  the  construction  of  the  Hud- 
son Bay  Ry.  and  a  supplementary  estimate, 
covering  the  preliminary  cost  will  be  intro- 
duced before  the  end  of  the  present  session  of 
Parliament. 

•  The  Canadian  Pacific  Ry.  is  to  start  work 
shortly  on  the  location  of  the  line  from  Glen- 
tay, 16  miles  west  of  Smith's  Falls,  to  Toron- 
to. The  location  will  extend  from  Glentay 
southwest  to  Belleville,  thence  along  the  lake 
shore  to  a  point  east  of  Leaside  Junction.  It 
will  then  work  up  to  Leaside.  The  company 
will  have  a  grade  of  about  four-tenths  of  1 
per  cent  per  mile.  The  line  between  Guelph 
Junction  and  Hamilton  has  been  located,  and 
the  bulk  of  the  right  of  way  bought. 
Grading  is  now  progressing  on  the  Victoria 
Harbor  route  from  a  point  six  or  seven  miles 
from  Orillia  to  Bethany.  Steel  will  be  laid 
on  the  new  railway  from  Victoria  Harbor  to 
Bethany,  near  Peterborough,  this  year,  and 
before  the  snow  flies  it  is  expected  that 
wheat  will  be  hauled  from  that  harbor. 


ROADS.     STREETS    AND    PAVEMENTS 


Alabama. 

®The  city  council  of  New  Decatur,  Ala., 
has  awarded  contracts  for  streets  and  side- 
walk work  as  follows:  Cement  sidewalks 
in  East  New^  Decatur,  $8,319,  to  Hallibur- 
ton &  Brooks  of  Birmingham,  Ala.:  storm 
sewers  in  south  New-  Decatur.  $7,308,  Ada- 
mant Stone  &  Roofing  Co.,  of  Nashville, 
Tenn.;  storm  and  lateral  sewers  in  w-est 
New;  Decatur,  $2,918,  V.  M.  Leftwich  Co., 
of  Nashville,  Tenn. 

Arkansas. 

An  improvement  district  is  being  former 
on  11th  St.,  from  Martin  to  Oak  Sts.,  and 
on  Oak  St.  from  9th  to  12th  Sts.,  in  Little 
Rock,  Ark.,  for  the  purpose  of  grading, 
curbing,  guttering  and  draining  the  streets 
within  the  district.  E.  A.  Kingsley  is  City 
Engineer. 

California. 

®It  is  reported  that  the  city  council  of 
San  Diego,  Cal.,  has  awarded  contracts  as 
follows  for  paving  work ;  Edwin  M.  Capps, 
City  Engineer:  Front  St.,  B.  to  H.,  Fair- 
banks-Gilmore-Wilton  Co.,  paving,  $0,189 
per  sq.  ft.;  curbing,  $0.36  per  lin.  ft.;  grad- 
ing, $0.35  per  lin.  ft.  State,  from  B.  to 
H.,  Barber  Asphalt  Co.,  paving,  $0.21  per 
sq.  ft.;  curbing,  $0.35  per  lin.  ft.;  grading, 
$0,395  per  lin.  ft.  Union,  from  B.  to  H., 
Barber  Asphalt  Paving  Co.,  paving,  $0.21 
per  sq.  ft.;  curl)ing.  $0.35  per  lin.  ft.;  grad- 
ing, $0,395  per  lin.  ft.    Columbia,  from  B.  to 


H.,  Barber  .\sphalt  Co.,  paving,  $0.19  per 
sq.  ft.;  curbing,  $0.35  per  lin.  ft.;  grading, 
$0.36  per  lin.   ft. 

The  Tulare  County  Good  Roads  asso- 
ciation has  voted  to  co-operate  with  the  as- 
sociation in  Kings  County  in  the  matter  of 
securing  the  location  of  the  $18,000,000 
highway  through  Kings  and  Tulare  coun- 
ties. Vasalia  is  the  county  seat  of  Tul;ire 
county. 

City  Engineer  Edwin  M.  Capps  of  San 
Diego,  Cal.,  has  computed  the  cost  of  pav- 
ing Ninth  St.  from  the  city  park  to  L.  St., 
at  $5.94  per  lin.  ft.  for  property  owners  on 
each  side  of  the  street.  The  estimates  in- 
clude the  cost  of  concrete  culverts. 

District  of  Columbia. 

^Bids  will  be  received  until  2  p.  m..  May 
6,  by  Commissioners  of  District  of  Colum- 
bia, Washington,  D.  C,  for  laying  asphalt 
block  pavement. 

Idaho. 

Property  owners  along  the  American 
Falls-Tilden  road  in  Bannock  County,  Ida., 
recently  appeared  before  the  county  com- 
missioners, Pocatello,  and  asked  for  t  he 
establishment  of  a  county  road  on  the 
.■\merican  Falls-Tilden  road  along  the  O.  S, 
L.  railroad  track  west  of  Pocatello,  branch- 
ing at  a  point  on  the  section  line  between 
sections  16  and  17,  township  6,  range  34, 
and  running  due  north  along  the  section 
line  to   the   reservation  border. 


Illinois. 

•J»Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago.  111., 
until  11  a.  m..  May  4,  for  furnishing  and  deliv- 
ering three  open  bottom  portable  25  H.  P. 
boilers,  locomotive  type,  mounted  on  wheels, 
to  the  Bureau  of  Streets,  13th  w-ard  yard,  Fill- 
more St.  and  Central  Park  Av. 

"foBids  will  be  received  by  L.  E.  McGann. 
Commissioner  of  Public  Works,  Chicago,  III., 
until  11  a.  m..  May  4,  for  furnishing  and  deliv- 
ering vertical  tube  boilers  as  follows:  010!) 
Cottage  Grove  Av.,  Fillmore  St.  and  Central 
Park  Av.,  Kinzie  St.,  and  48th  Av.  Each  boiler 
shall  be  required  to  develop  25  n.  P.  normally. 

»J»Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works.  Chicago.  111., 
fourth  floor.  City  Hall,  until  11  a.  m.,  Saturday, 
.nay  6,  for  furnishing  labor,  material,  appar- 
atus, etc.,  and  for  repairing  asnhalt  pavements 
in  the  City  of  Chicago,  according  to  plans  and 
specifications  on  file  in  the  office  of  the  Depart- 
ment of  Public  Works  of  said  city.  Cash  or 
certified  check  to  the  amount  of  $7,500  must 
accompany  proposal. 

•J«Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chica.eo,  III., 
urtil  11  a.  m..  May  4,  for  furnishing  and  deliv- 
ering two  three-wheel  road  rollers  ranging 
in  weight  from  12  to  15  tons,  to  be  used  for 
building  and  repairing  roadways  paved  with 
macadam  or  other  material  of  a  similar  na- 
ture. Bidders  must  submit  with  their  pr.> 
posals   cuts,   photocraphs   or   drawings    gi-i.  , 


^  indicates  work  now  open  for  bids.      ®  indicates  a  contract  let  recently. 
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the  following  information  :  Total  weight,  horse 
power  of  engine,  single  cr  donble  engine,  speed 
at  which  machine  can  be  operated  in  finishing 
road  surface,  size  and  face  of  wheels,  charac- 
ter of  materials  used  in  different  parts,  size  of 
steam  dome,  method  of  power  transmission, 
steaming  arrangement,  size  of  water  tanks  and 
other  information  of  similar  nature.  Rollers 
must  be  guaranteed  for  one  year  from  date  of 
delivery  and  any  narts  proving  defective  shall 
be  replaced  free  of  charge  to  the  city.  Cash 
or  certified  check  for  $1,000  must  accompany 
p:'opi)sal. 

•J-I'i^ls  will  be  received  by  L.  E.  Mc&ann, 
Commissioner  of  Public  Works.  Chicago,  III., 
until  11a.  m..  May  6,  for  furnisning  and  deliv- 
ering 2,,"i00  cu.  yds.  of  paving  gravel  as  follows: 
1st  \\  ard,  Randolph  St.  and  Beaubien  Ct. :  17th 
Ward,  1004  Austin  Av. ;  I8th  Ward.  Adams  St. 
and  Center  Av. :  19th  Ward,  SOfi  S.  May  St. ; 
21st  Ward,  125  W.  Huron  St.:  22d  Ward,  942 
Orleans  St.  All  gravel  must  be  dry,  entirelv 
free  from  loam,  sand  and  dirt,  and  iiot  to  ex- 
ceed Vz  in.  in  size.  Cash  or  certified  chock  for 
$2r)0  must  accompany  proposal. 

^Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  111., 
fourth  floor  City  Hall,  until  11  a.  m.,  ilay  11, 
for  furnishing,  delivering  and  unloading  1,000 
cu.  yds.  of  sand  for  mason  work.  .-Ml  sand  to 
be  free  from  pebble  sand  particles  larger  than 
1/20  of  an  inch,  clean  and  free  from  vegetable  or 
other  injurious  foreign  matter.  All  sand  shall 
be  delivered  within  the  following  limits:  North 
Lawrence  Av.,  west  48th  Av.,  east  Lake  Mich- 
igan and  south  75th  St.  Cash  or  certified  check 
for  iloi)  must  accompany  proposal. 

^Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Cliica.go,  111., 
until  11  a.  m.,  May  4,  for  furnishing  mul  (ieliv- 
erine  25,000  cu.  yds.  of  limestone  to  the  Bureau 
of  Streets,  f.  o.  b.  cars  at  most  convenient 
switch  track  in  25th  Ward.  26th  Ward  and  27th 
Ward.  All  stone  shall  be  of  the  best,  dry,  clean 
and  as  near  to  a  cube  in  form  as  possible,  and 
graded  as  follows:  Coarse,  4  in.  to  2  in.;  me- 
dium, 2%  in.  to  1  in. :  screenings,  %  in.  to 
pow-der.  Cash  or  certified  check  for  $2,000 
must  accompany  each  proposal. 

®A.  E.  Rutle'dge  of  Rockford.  111.,  has  been 
awarded  the  contract  by  the  Board  of  Local 
Improvements.  Harvard,  111.,  for  the  construc- 
tion of  vitrified  brick  pavement  on  a  concrete 
foundation  of  5  in.,  for  $1.69  per  sq.  yd.  The 
work  includes  12.560  sq.  yds.  of  pavement  with 
bituminous  filler,  2,450  ft.  of  re-surfaced  curb, 
•304  ft.  of  tl  in.  .X  30  in.  concrete  curb,  and  580 
ft.  of  6  in.  X  22  in.  concrete  curb.  Hugh  M. 
Price.  1207  Hartford  Bids..  Chicago.  111.,  is 
Engineer.     Bids  were  opened  .\pril  22. 

Indiana. 

^Bids  will  be  received  until  2  p.  m..  May  11, 
by  Town  Board,  Carmel,  Ind.,  for  the  improve- 
ment of  College  Ave.,  lioth  sides,  with  cement 
sidewalks  and  curbs,  from  south  corporation 
line  to  Gray  St. ;  also  Main  St..  with  curbs, 
from  south  corporation  line  north  to  Hawkins 
St. :  and  also  Main  Cross  St.  with  brick  pave- 
ment, from  Main  St.  to  Monon  Railroad  right 
of  way.  and  curbs  from  tracks  of  Indiana 
LTnion  Traction  Company  to  right  of  way  of 
Monon   Railroad. 

•|«Bicls  will  be  received  until  noon,  June 
7.  by  Board  of  W^hite  and  Carroll  Counties 
at  the  office  of  the  County  Auditor.  Mon- 
ticello.  Ind.,  for  the  construction  of  a  stone 
road   on   the  county  line. 

•I«Bids  will  be  received  until  10  a.  m..  May  8, 
by  Board  of  Public  Works,  Indianapolis.  Ind., 
for  the  following  street  work :  The  improve- 
ment of  the  first  alley  north  of  Vermont  St., 
from  the  east  property  line  of  Meridian  St.  to 
the  west  property  line-  of  Scioto  St..  by  grad- 
ing and  paving  the  roadway ;  the  improvement 
of  Alvord  St..  east  side,  from  the  north  curb 
line  of  16th  St.  to  the  south  curb  line  of  19th 
St..  by  grading  and  paving  the  sidewalks ;  the 
improvement  of  Locke  St.,  from  the  south 
-  property  line  of  Indiana  Ave.  to  the  north 
property  line  of  Walnut  St.,  by  grading  and 
paving  the  roadway:  the  improvement  of  Del- 
aware St.,  from  the  north  property  line  of  28th 
St.  to  the  south  property  line  of  30th  St.,  by 
grading  and  paving  the  roadway:  the  improve- 


ment of  Adams  St.,  from  the  south  property 
line  of  21st  St.  to  the  south  property  line  of 
Massachusetts  Ave.,  by  grading  and  paving  the 
sidewalks. 

®The  board  of  public  works  of  Indian- 
apolis, Ind.,  has  awarded  the  Union  As- 
phalt &  Construction  Co.,  the  contract  for 
the  paving  of  Audubon  road,  from  Wash- 
ington to  C.  C.  C.  &  St.  L.  Railway  Co.'s 
tracks  for  $3.68  per  lin.  ft.  Asphalt  will 
be  used. 

®The  Rush  Cour.ty  Commissioners, 
Rushville,  Ind.,  have  awarded  contract  for 
three  township  roads,  the  cost  of  building 
to  be  $31,803.  Two  of  the  contracts  were 
awarded  to  O'Connor  Bros.,  of  Crawfords- 
ville.  The  other  w'as  awarded  Colter  Bros, 
of    Rush    County. 

®George  T.  Miller  has  been  awarded  the 
contract  for  paving  with  brick  the  8  ft. 
space  between  the  tracks  of  the  Terre 
Haute,  Indianapolis  &  Eastern  Traction 
Co.,  on  Main  St.,  in  Zionsville,  Ind.,  and 
the  stretch  of  1.000  ft.  on  North  Lebanon 
St.,  in  the  city  of  Lebanon.  The  ccjntract 
price  is  $7,505. 

®The  board  of  pulilic  works  of  Indianap- 
olis, Ind..  has  let  the  following  contracts 
for  road  and  sidewalk  work:  A.  D.  Bowen. 
$0.17%  per  lin.  ft..  Trenton  Ave.,  from  New- 
Jersey  to  Trenton  with  cement  walks;  Wni. 
H.  Lackey,  $1.23%  per  lin.  ft..  Trenton 
Ave.,  from  New  Jersey  to  Princeton, 
gravel  roadway  and  curb:  Marion  County 
Construction  Co.,  $5.50  per  lin.  ft.,  Wash- 
ington Blvd.,  from  32d  to  34th,  asphalt 
roadway:  A.  D.  Bowen,  $0.15%  per  lin.  ft.. 
Princeton  -\ve.,  from  Trenton  to  30th, 
cement   w-alks. 

®The  Board  of  Public  Works  of  Indian- 
apolis, Ind.,  on  April  26  awarded  the  fol- 
lowing contracts:  Michigan  St..  from  Bel- 
mont to  Elder,  cement  sidewalks,  to  M. 
Sapirie  for  $0.13^-j  per  sq.  ft.:  Kentucky 
Ave.,  from  Dover  St.  to  a  point  214  ft. 
southwest  of  Morris  on  nrirthwest  side, 
cement  sidewalks,  to  Wm.  H.  Holl,  for 
$0.15  per  sq.  ft.;  Henry  St.,  from  Delaware 
to  .Alabama,  cement  walks,  to  Henry  Maag 
for  $0,151/2  per  sq.  ft. 

According  to  advices  from  Elkhart,  Ind., 
a  plan  to  construct  an  entire  road  between 
Goshen  and  Elkhart  at  a  cost  of  $20,000  is 
being   advocated. 

A  petition  has  been  filed  with  County 
Auditor  Albert  Sahm.  Indianapolis.  Ind., 
asking  for  the  improvement  of  the  road 
which  connects  the  Indianapolis-Pcndleton 
pike  and  the  gravel  road  on  the  line  l>e- 
tween  Marion  and  Hancock  counties.  The 
road  is   about  two  miles  long. 

Reports  of  viewers  for  proposed  rock 
road  extensions  in  Center,  Columbia  and 
White  River  townships  have  been  filed 
with  the  county  auditor,  Princeton.  Ind. 
The  reports  include  the  Edgar  Mauck  ex- 
tension in  Center  township,  those  rif  the 
James  Bruner  and  William  Cassidy  peti- 
tion in  White  River  to-wnship,  and  the 
George  Tichenour  and  Robert  Erwin  ex- 
tensions of  Patoka  township.  The  estimated 
cost  of  the  five  proposed  extensions  is  $24,- 
272.  which  includes  bridges  .-ind  retaining 
wall. 

lo-wa. 

®Thc  contract  for  laying  seven  blocks 
of  concrete  paving  in  Cresco.  la.,  has  been 
let  by  the  city  council  of  that  city  to  the 
Concrete  Construction  Co.  of  Cedar  Rap- 
ids, la.,  for  $1,34  4-5  per  sq.  yd.  The  con- 
tract for  curbing  was  awarded  to  Fred 
Carlson  of  Decorah,  la.,  for  $0.23  per  ft. 

®The  Bryant.  McLaughlin  Asphalt  Pav- 
ing Co.  of  Des  Moines,  la.,  has  been 
awarded  the  contract  for  approximately 
$25,000  worth  of  pavement  by  the  city 
council  of  Des  Moines.  The  bid  was  $1.75 
per  sq.  yd. 

The  city  council  of  Mt.  Pleasant,  la.,  has 
instructed  the  City  Solicitor  to  draw  up  a 
proposed  resolution  .:il  necessity  providing 
for  the  following  street  paving;  Broadway, 
from  the  railroad   to  the   north   line  of  Or- 


ange St.;  East  Monroe  from  the  east  line 
of  Adams  St.,  to  the  east  line  of  Jay  St.; 
West  Monroe,  from  the  west  line  of  Van 
Buren  St.,  to  a  point  462  ft.  west  of  the 
west  line  to  Marion  St.  The  paving  will 
be   about   12  blocks   long. 

The  city  council  of  Carroll,  la.,  has  re- 
considered the  resolutions  recently  adopted 
calling  for  a  considerable  amount  of  pav- 
ing in  the  city,  and  has  added  10  more 
blocks  so  that  the  business  district  will  be 
taken  in. 

Kansas. 

The  city  council  of  Chanutc,  Kan.,  has 
been  petitioned  for  the  paving  of  Elm  St., 
with  brick,  between  Lincoln  and  Highland 
Aves. 

Kentucky. 

Plans  for  the  extension  of  the  Bardstown 
road  as  the  new  proposed  Lincoln  road- 
way are  being  considered  by  the  Buechel 
Commercial  club.  It  is  planned  to  extend 
the  road  throu.gh  Mtnint  Washington.  New 
Haven  and  Buffalo,  Ky.,  and  eventually  to 
Nashville,  Tenn.,  using  the  old  roadway- 
employed  for  transportation  between 
Louisville  and  Nashville  before  the  com- 
pletion of  the  Louisville  &  Nashville  rail- 
way. 

Maryland. 

^Bids  will  be  received  until  noon.  May  10, 
by  John  M.  Tucker,  Chairman  State  Roads 
Commission,  LTnion  Trust  Bldg..  Baltimore, 
Md.,  for  the  construction  of  57  miles  of  road- 
way ard  concrete  bridges.  The  w'ork  will  be 
in  the  following  counties;  Anne  Arundel  Coun- 
ty. Baltimore  County,  Calvert  County,  Dorches- 
ter County,  Garrett  County,  Prince  George 
County,  Queen  Anne's  County. 

^Bids  will  be  received  until  May  10,  by 
Board  of  Awards,  Baltimore,  Md.,  for  fur- 
nishing Belgian  Blocks  for  general  pur- 
poses in  the  City  Engineer's  Department 
during  the  year  of  1911.  B.  T.  Fendall  is 
City    Engineer. 

•J«Bids  will  be  received  until  noon.  May 
6,  by  Board  of  Road  Directors.  .Alleghany 
County,  Cumberland,  Md.,  Clinton  Uhl, 
Chairman,  for  improving  the  public  high- 
way between  Bedford  Road  and  Baltimore 
Pike  and  known  as  the  Cross  Road;  also 
l)etween  Mount  Savage  and  Frostburg,  for 
a  distance  of  7.000  ft.  The  work  to  be  done 
includes  the  grading  and  macadamizing  of 
about  4,000  iC  on  the  Cross  Road  and  7,000 
ft.  on  the  Legislative  Road,  accordin.g  to 
the  plans  and  specifications  that  will  be 
on  file  at  the  office  of  the  Road  Directors 
in   Cumberland,   Md. 

The  board  of  public  works  of  Louisville, 
Ky.,  will  reconstruct  Broadway,  on  the 
north  side  of  the  car  tracks,  from  Fourth 
St.,  to  Campbell.  The  work  will  cost  about 
$30,0(10. 

Michigan. 

®Waldstrom  Bros,  of  Iron  Mountain,  Mich., 
have  been  awarded  the  contract  by  the  Board 
of  County  Road  Commissioners.  Iron  Moun- 
tain, for  the  construction  of  a  dirt  road  near 
Waucedah,  2.2864  miles  long,  for  $2,682.  The 
work  includes  8,093  cu.  yds.  of  excavation, 
6.097  acres  of  clearing  and  grubbing,  1,000  lin. 
ft.  of  guard  rail.    Bids  were  opened  April  22. 

®John  Brogan  of  Chicago,  III,  has  been 
awarded  the  contract  by  the  Board  of  Comity 
Road  Commissioners,  Bessemer.  Mich.,  for  the 
grading  of  about  11%  miles  of  road  between 
Wakefield  and  Dunham  for  $19,495.  H.  A. 
Harper  is  Engineer.  Bids  were  o^^ened  April  22. 

Kinderhook  and  Ovid  Townships.  Branch 
County.  Coldwater,  Mich.,  in  about  three  weeks 
will  let  si.x  miles  of  gravel  road,  to  be  con- 
structed under  the  Michi.gan  State  ■  Reward 
Road  Plan.  Plans  and  specifications  are  now 
on  file  with  the  township  clerks  of  both  town- 
ships and  at  the  office  of  John  J.  &•  Wni.  W. 
Cox.  Civil  I'jigineers.  Coldwater. 

.Supt.  Madison  D.  Irland  and  Township 
Clerk  Wcnz  Yaklin  of  Maple  Grove,  Mich., 
are  making  arrangements  to  submit  a  bond 
issue  to  the  electors  of  their  township  to 
bond    for    $10,000    for    the    construction    of 


4*  indicates  -work  now  open  for  bids.      ®  indicates  a  contract  let  recently. 
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live  miles  of  stone  roads  this  summer.  The 
election   will   be   held    May   22. 

The  county  board  of  supervisors,  Mar- 
quette, .Mich.,  has  been  petitioned  for  a  new 
road  betwen  Little  Lake  south  to  .McKar- 
land,   near  the   Delta   County   line. 

The  Superior  Land  &  Gravel  Co.,  has 
been  recently  incorporated  in  Michigan 
with  a  capital  stock  of  $7,=i,(XX).  The  prin- 
cipal stockholders  are:  Benjamin  Douglas 
and  Elbert  H.  Bingham.  The  company  will 
operate  sand  and  urravcl  pits  at  Utica, 
Mich. 

Minnesota. 

•J«Bids  will  be  received  until  2  p.  in.,  May 
20,  by  Oscar  Roos.  Town  Clerk,  Pelan, 
Minn.,  for  grading  three-quarters  of  a  mile 
on  the  section  line  between  Sections  19 
and  30;  also  one  mile  on  the  line  between 
Sections  6  and  7  in  the  town  of  Pelan. 
The  work  will  include  about  3,080  cu.  yds. 
^  The  county  commissioners  of  McLeod 
County,  Glencoe.  Minn.,  have  decided  to 
expend  $6,.S00  for  the  improvenient  of  the 
county  roads  this  season.  F.  D.  Stocking  is 
county    auditor. 

The  city  council  of  Duluth,  Minn.,  has 
authorized  the  board  of  public  works  to 
spend  $2,000  on  the  improvement  of  the 
Sundby  and  Farrel  roads  at  the  upper  end 
of   tile   Second   ward. 

Mississippi. 

The  citizens  of  Tupelo,  Miss.,  on  .\pril 
22  voted  the  issuance  of  bonds  to  the 
amount  of  $.S0,000  with  which  to  improve 
the  electric  light  plant,  build  a  city  hall  and 
pave   certain    streets. 

Missouri. 

•J-Bids  will  be  received  until  noon,  May 
5,  by  Board  of  Public  Improvements,  St. 
Louis,  Mo.,  for  19  street  improvement  con- 
tracts, the  largest  being  letting  No.  10,197, 
for  reconstructing  Benton  St.  from  Broad- 
way to  Twentieth  St.,  by  taking  up  and  re- 
moving the  old  curb  and  gutter,  crosswalks 
and  such  portions  of  the  roadway  pave- 
ment as  are  above  the  proper  grade  of  the 
foundation,  furnishing  granite,  curbing  and 
setting  the  same  in  concrete,  preparing  the 
roadbed,  laying  a  concrete  base,  placing  on 
the  same  a  layer  of  sand  and  a  roadway 
pavement  of  Southern  long-leaf  yellow  pine 
blocks,  treated  with  creosote  oil,  making 
all  proper  connections  and  intersections 
with  other  streets  and  alleys,  and  to  guar- 
antee and  keep  in  repair  all  of  the  aforesaid 
work  and  the  materials  used  in  connection 
therewith  for  a  term  of  five  years,  com- 
mencing on  the  date  of  acceptance  of  the 
work  of  reconstruction.  Deposit  required, 
$1,450. 

The  board  of  public  works  of  Kansas 
City,  Mo.,  has  decided  to  pave  Lynn  .\ve., 
between  Woodland  and  Vine  with  con- 
crete. 

Montana. 

The  Hamilton.  Mont.,  Chamber  of  Com- 
merce has  about  completed  arrangements 
for  the  launching  of  a  campaign  which,  if 
successful,  will  result  in  the  establishment 
of  a  park  to  park  highway  under  federal, 
state  and  county  control  and  connecting  the 
Yellowstone  National  Park  with  the  Gla- 
cier National  Park.  The  road  would  be 
about  450  miles  in  length  and  would  cross 
six  or  seven  counties.  J.  F.  Florence  of 
Hamilton   is  interested. 

Property  owners  in  Kalispell,  Mont., 
have  protested  against  the  proposed  use  of 
bitulithic  for  paving  this  year.  .As  a  result 
the  city  council  will  probably  order  the 
streets    paved   with    macadam. 

Nevada. 

The  commissioners  of  Washoe  County, 
Reno,  Nev.,  are  considering  the  matter  of 
building  a  road  from  Reno  along  the  banks 
of  the  Truckee  River  to  the  Nevada  state 
line,  to  join  California's  proposed  road 
from  the  state  line  to  Truckee. 


New  Jersey. 

•J"Bids  will  be  received  until  2  p.  in.,  May  8, 
by  Board  of  Street  and  Water  Commissioners, 
George  T.  Bouton,  Clerk,  Jersey  City,  N.  J., 
for  the  improvement  of  \Vhyte  St.  from  Fair- 
mount  'Ave.  I'd  the  northerly  line  of  Dupont 
St.  Blank  forms  of  bid  and  agreement  of  sure- 
lies  must  be  obtained  at  the  office  of  the  Chief 
Engineer,  City  Hall.  Jersey  City,  N.  J.  Esti- 
mate of  quantities :  .\bout  800  cu.  yds.  of  earth 
c.-ccavation.  ll'">  cii.  yds.  of  earth  filling,  37o  cu. 
yds.  of  sand  filling,  l,6"2o  sq.  yds.  of  paving 
tBelgian),  925  lin.  ft.  of  curbstone,  5x1(5,  set  in 
concrete,  500  sq.  ft.  of  bridgestone,  3,800  sq.  ft. 
of  flagging,  16  sq.  yds.  of  repaving,  100  .sq.  ft. 
of  relaid  and  dressed  bridgestone,  175  sq.  ft.  of 
relaid  and  dressed  flagging,  90  lin.  ft.  of  crib- 
bing, 5xlC,  set  in  concrete,  1  reset  receiving- 
basin  head,  5  reset  manhole  heads,  3  new  re- 
ceiving basins  and  connections,  1  receiving 
basin  and  connections  complete,  2  resetting 
water  gate  boxes.  Tiine  allowed  I'or  the  com- 
pletion of  the  work,  50  working  days. 

®The  Warren  County  Commissioners, 
Belvidere,  N.  J.,  have  awarded  Salmon 
Bros.,  of  Netcong,  N.  J.,  the  contract  for 
the  construction  of  the  macadam  road  be- 
tween Washington  and  .Asbury,  for  $50,- 
305. 

Recommendations  for  the  expenditure  of 
more  than  $100,000  of  county  money  in 
Montclair  were  decided  upon  by  the  Com- 
mittee on  Roads  and  Assessments  of  the 
Board  of  Freeholders,  Newark,  N.  J.  Most 
of  it  will  be  devoted  to  paving  of  Bloom- 
field    .'^ve.,    with    granite    block. 

Ne-w  York. 

•|*Bid>  will  be  received  until  May  5,  by 
M.  Gray  Zalinski,  Depot  Quartermaster, 
39  Whitehall  St.,  .\'ew  York  City,  for  fur- 
nishing one  Ill-ton  tandem  pipe  steam  road 
roller:  alternative  proposals  are  also  de- 
sired for  an  8-ton  roller. 

•f'Bids  will  be  received  until  1  p.  m..  May  20. 
by  E.  Cady  White,  Town  Superintendent  of 
Highways,  East  Chatham,  N.  Y.,  for  the  con- 
struction of  a  section  of  town  highway  in 
Chatham  known  as  Rowe  Hill.  Plans '  and 
specifications  for  said  work,  prepared  by  the 
State  Commission  of  Highways,  may  be  ob- 
tained at  the  office  of  the  Town  Clerk  and 
Lester  J.  Bashford,  County  Superintendent, 
Hollowville.  N.  Y. 

®The  Common  Council  of  Dunkirk,  N.  Y., 
on  .\pril  25  received  bids  for  the  paving  and 
grading  of  East  and  West  0th  Sts.,  Linn  St. 
and  King  St..  and  awarded  the  contract  to  Mc- 
Cormich  &  Son  of  Erie,  Pa.,  and  the  Dunkirk 
Construction  Co.  of  Dunkirk  on  asplialt  and 
brick  respectively.  The  approximate  amount 
of  work  to  be  done  is  as  follows :  Lion  St., 
0,425  sq.  yds.  of  pavement ;  0th  St.,  0,285  sq. 
yds.;   King  St.,  11,020  sq.  yds. 

Flood  &  Van  Wert  of  Hudson  Falls,  N.  Y.. 
have  been  awarded  the  contract  by  the  city  of 
Johnstown,  N.  Y.,  for  bituminous  macadam 
paving  and  stone  curbing  on  East  and  West 
State  Sts.  The  work  will  include  the  following 
approximate  quantities :  8,535  sq.  yds.  of  bitu- 
minous macadam  on  East  State  St. ;  3,280  sq. 
yds.  of  bituminous  macadam  on  West  State 
St. ;  3,000  ft.  of  stone  curbing  on  East  State 
St. ;  900  sq.  yds,  of  cobble  gutter  on  East  State 
St. ;  985  sq.  yds.  of  cobble  gutter  on  West  State 
St.     Bids  were  opened  .April  17. 

Ohio. 

^Board  of  Stark  County  Commissioners, 
Canton,  O.,  will  receive  bids,  it  is  reported, 
until  May  24,  for  the  construction  of  one 
mile  of  paved  highway  on  the  .Alliance- 
Harrisburg  Road  and  one  mile  on  the  Lex- 
ington   Road. 

•J«Bids  will  be  received  until  2  p.  m..  May 
13,  by  Fort  Meigs  Commissioners,  Fort 
Meigs,  O.,  for  furnishing  all  material  and 
labor  for  the  construction  of  a  macadam 
driveway  from  the  public  highway  to  and 
around  the  Fort  Meigs  monument.  C.  W. 
Shoemaker  is  Secretary  of  the  Commission. 

^Bids  will  be  received  until  noon,  May 
22,  by  Clerk  of  the  Board  of  Education, 
third  floor.  City  Hall,  Cincinnati,  O.,  for 
furnishing    all    materials   and   doing   all    the 


work  necessary  to  complete  the  grading, 
cementing  and  parking  of  the  lot  surround- 
ing the  building  known  as  the  Twenty- 
third  District  Public  School,  located  on  the 
southwest  corner  of  Vine  St.  and  Univer- 
sity Ave.,  in  the  City  of  Cincinnati,  O.,  in 
accordance  with  drawings  and  specifica- 
tions on  file  in  the  oftice  of  C.  W.  Hand- 
man,  Business  Manager,  No.  511  West 
Court   St.,  in   said  city  of  Cincinnati. 

•J»Bids  will  be  received  until  noon,  May  9, 
by  Director  of  Public  Service,  Cincinnati, 
O.,  for  furnishing  the  necessary  labor  and 
materials  for  the  improvement  of  Probasco 
Ave.,  from  Deckebach  Ave.  to  Marshall 
Ave.,  by  grading,  setting  limestone  curbs 
and  crossings,  paving  gutters  with  brick, 
roadway  with  macadam,  with  special  bind- 
er, and  constructing  concrete  retaining 
walls  and  necessary  basins  and  drains. 
Plans,  specifications  and  blank  proposals 
can  be  obtained  at  the  office  of  the  Chief 
Engineer  of  the  Department  of  Public 
Service.  Each  proposal  must  be  accom- 
panied by  a  bond  in  the  sum  of  $1,800,  or 
a  certified  check  on  a  solvent  bank,  as  a 
guarantee  that  if  the  proposal  be  accepted 
a  contract  will  be  entered  into.  John  J. 
Wenner  is  City  Clerk. 

®The  Commissioners  of  Road  District  No.  1, 
Mahoning  County,  Youngstown,  O.,  have 
awarded  the  following  contracts  for  the  im- 
provement by  limestone  macadam  with  furnace 
slag  base  of  the  following  roads:  The  Snyder 
road  in  Austintown  Township,  to  Ross 
O'Rourke  of  West  Austintown  for  $10.003 ;  the 
Town  Line  Road  in  Youngstown  and  Austin- 
town  Townships,  a  distance  of  5,540  ft.,  to  Mc- 
Kee  &  Co.  of  Youngstown  for  $9,265,  and  the 
ulenwood  Ave.  Extension  Sec.  2  in  \  oungs- 
town  Township,  a  distance  of  3,820  ft.,  to  E.  J. 
Kane.  R.  F.  D.  No.  2,  Youngstown,  for  $.5,070. 
Bids  were  opened  .\pril  24. 

Petitions  for  road  improvements,  aggre- 
gating more  than  seven  miles  of  highway, 
have  been  filed  with  the  county  commis- 
sioners, Columbus,  O.  One  of  the  roads 
starts  at  the  intersection  of  Games  free 
pike  with  Geyer  free  pike  and  continues 
west  through  Prairie  and  Brown  townships. 
The  other  extends  from  Lane  Ave.  and  the 
Litchford  road  to  Fairview  pike  and  ends 
at  the  Columbus  and  Dublin  pike. 

The  county  commissioners.  Lisbon,  O., 
have  agreed  to  expend  $2,500  toward  ex- 
tending the  improvement  of  the  state  road 
at  the  Unity  school  house  to  the  black- 
smith shop.  East  Palestine.  The  improve- 
ment will  cost  about  $5,500,  and  the  trus- 
tees have  begun  to  take  subscriptions  to 
raise   the   additional   $3,000. 

The  Carroll  County  Commissioners,  Car- 
rollton,  O.,  have  appointed  R.  H.  Lee,  Res- 
ident Engineer,  for  the  two  miles  of  state 
aid   road   to  be  built  in   Center  township. 

The  county  commissioners  at  Columbus. 
O.,  have  been  petitioned  for  the  construc- 
tion of  a  road  running  by  the  infirmary  at 
the  intersection  of  the  Kilmore  road  and 
the  Groveport  pike,  in  Hamilton  township. 
The  road  will   be   10%   miles  long. 

The  county  commissioners,  Cleveland, 
O..  are  planning  to  rebuild  the  state  road 
that  runs  south  through  the  county,  from 
the  Pearl  road  in  Brooklyn.  It  is  esti- 
mated the  job  will  cost  $70,000. 

Petitions  have  been  filed  before  the  board 
of  county  comfnissioners,  Columbus,  O.,  for 
the  construction  of  four  miles  of  new  road 
in  Prairie  and  Brown  townships,  connect- 
ing the  Geyer  free  pike  with  the  -\mity 
free  pike. 

The  County  Commissioners,  Cincinnati, 
O.,  have  approved  plans  and  specifications 
for  the  improvement  of  the  Bond  road, 
from  Montgomery  road  to  the  Camargo 
pike,  which  will  cost  $17,513.  The  com- 
missioners also  approved  an  estimate  of 
$5,011  as  the  cost  of  improving  the  County 
Club  road,  from  Reading  pike  to  the  Ohio 
pike. 

The  city  council  of  Wooster,  O.,  has 
been  petitioned  for  the  paving  of  High  St., 
from   Beall   St.,  east,  and   for  the  paving  of 


•J*  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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Nold  Ave.,  from  Spink  St.,  t"  60  ft.  east  of 
Gasche  St. 

The  Columbian  County  Commissioners, 
Lisbon,  O.,  and  the  Perry  Township  Trus- 
tees, Salem,  O.,  have  decided  to  extend  the 
McKinley  Ave.  pavement  2,000  ft.  east  this 
summer.  The  e.xtension  will  be  a  16  ft. 
brick  road  with  stone  curb  and  will  be 
built  as  soon  as  bids  can  be  advertised  for 
and   the  contract  let. 

The  county  commissioners  at  Marion.  (.).. 
have  been  petitioned  for  the  construction  oi 
the  Tron  pike.  A  hearing  will  be  held  l)y 
the    commissioners   on    Ma)-   24. 

Oklahoma. 

The  city  council  di  (Iklalmnia  City. 
Okla.,  has  rejected  all  bids  received  .April 
18  for  the  paving  of  streets  in  Capitol  Hill. 
The  contractors  had  failed  to  submit  sam- 
ples and  source  of  supply  of  all  materials 
used  to  the  city  chemist.  It  is  understood 
that  the  paving  committee  will  ask  for  a 
readvertiscment.  W.  C.  Burke  is  City  En- 
gineer. 

Oregon. 

Plans,  specifications,  etc.,  have  been  prepared 
by  Louis  C.  Kelsey,  Civil  Engineer.  404-5  Sell- 
ing bldg.,  Portland,  Ore.,  for  street  pavements 
for  the  city  of  Hillboro,  Ore.,  estimated  to  co^t 

The  Linn  County  Court,  -\lbany.  Ore., 
plans  to  prosecute  ihe  imiirovement  of 
county  roads,  according  to  plans  which 
have  been  already  formulated.  .Many  new 
sections  will  be  added  to  the  system 
already  established,  new  bridges  will  be 
built  and  many  miles  of  roadway  will  be 
surfaced  with  crushed  rock.  It  is  estimated 
that  the  sum  of  approximately  $90,000  will 
Uv   expended  during  the  season. 

Pennsylvania. 

®rhe  United  Ice  S:  Coal  Co.  of  Harrisburg. 
Pa.,  has  been  awarded  the  contract  by  W.  \^■. 
Caldwell,  Highway  Commissioners,  Harris- 
burg,  for  the  grading  of  Nectarine  St.  for  $:B(i. 
of  Hunter  St.  for  $248,  and  of  Summit  St.  for 
$-'!7(.  Bids  were  opened  .\pril  24. 
Texas. 

•J«I-iids  will  be  received  until  3:30  p.  ni.. 
June  1,  by  W.  W.  Jenkins,  County  .Auditur 
Georgetown,  Texas,  for  the  construction  of 
graveled  and  macadamized  roads  in  road 
<listrict  No.  2  ( Granger-Bartlett). 

Surveyor  E.  R.  Overstreet.  Georgetown. 
Tex.,  has  completed  the  survey  of  a  nine- 
mile  stretch  of  road  on  the  Taylor-Thrall 
road.       The   road   is   to   lie   macadamized   the 


entire    distance    from   Taylor   to   two   miles 
beyond  Thrall. 

The  city  council  of  Paris,  Tex.,  has  de- 
cided to  pave  the  streets  surrounding  the 
square  to  a  width  of  48  ft.,  instead  of  42 
ft.,  as  first  intended.  The  engineer  has 
been  instructrrl  tn  revise  the  plans  and 
estimates. 

Utah. 

®P.  J.  .Moran  of  Salt  Lake  City,  Utah. 
has  been  awarded  the  contract  in  that 
city  for  the  paving  of  College  St.  and  Tem- 
ple Ave.,  with  asphalt  for  a  total  suin  of 
between  $6,000  and  $7,000.  The  pavement 
will  be  asphalt  20  ft.  wide  with  a  lawn  and 
curb  on  each  side  between  the  pavement 
and  the  sidewalk. 

The  city  of  Murray,  LUab,  proposes  to 
pave  Vine  and  17th  South  Sts.,  at  an  esti- 
mated cost  of  $14,136. 

Virginia. 

®E.  Parke  Lindsay  of  Portsmouth,  Va., 
at  $0.74V2  per  s(i.  yd.,  has  been  awarded 
the  contract  by  the  Norfolk  county  super 
visors  for  the  construction  of  the  county's 
portion  of  the  proposed  new  macadam  road 
through  Lafayette  Residence  Park,  Tan- 
ner's Creek  district,  from  the  limits  of  the 
city  of  Norfolk  to  the  thoroughfare  for- 
merly known  as  the  Cottage  Toll  Bridge 
road.  The  road  will  he  three-quarters  of 
a  mile  long. 

Washington. 

®The  city  council  of  Ellensburg.  Wash., 
has  voted  to  accept  the  bid  of  the  Inde- 
pendent Asphalt  Paving  Co.,  for  paving  the 
Pearl  and  Fourth  St.  districts.  The  con- 
tract price   is   $57,337. 

®The  city  council  of  North  Yakima. 
Wash.,  has  let  contracts  for  grading  and 
sidewalk  construction  in  the  Modern  addi- 
tion as  follows;  Root  &  Biegel,  Spokane. 
Wash.,  for  sidewalks  in  the  McKinley  Ave. 
division,  $23,432;  Kibler  &  Erricson,  side- 
walk in  Garfield  Ave.  division,  $22,590: 
D.  P.  Daniels  of  North  Yakima,  grading  in 
the  Garfield  Ave.  division,  $13,060.  The 
bids  for  grading  in  the  McKinley  division 
were  rejected  and  will   be   readvertised  for. 

Residents  of  Morton  St.,  in  North  Col- 
fax, Colfax.  Wash.,  have  circulated  a  pe- 
tition to  have  the  street  paved  and  the 
sewer  system  extended. 

The  Whatcoin  County  Commissioners, 
Bellingham,  Wash.,  has  petitioned  the  state 
highway  commission  for  aid  in  the  improve- 
ment  of   six    of   the   cr.unty   roads.      Will    E. 


White,  Olympia,  Wash.,  is  state  highway 
commissioner. 

The  city  commission  of  Spokane,  Wash., 
has  approved  the  plans  for  the  saving  of 
Rockwood  Blvd.,  Hatch  St.,  to  Arthur  St., 
and  south  to  29th  Ave.  The  estimated  cost 
of  the  improvement  is  $57,000.  Morton 
.Macartney   is    City    Engineer. 

City  Engineer  Morton  Macartney  of 
Spokane,  Wash.,  has  completed  plans  for 
the  grading  of  Jefferson  St.  from  Wellesley 
to  Garland  .Ave.,  at  an  estimated  cost 
<if  $10,50(),  and  for  the  grading  of  Eu- 
clid Ave.  from  Hemlock  to  Lindeker  St., 
at  a  cost  estimated  at  $5,300. 

Wisconsin. 

®The  contract  for  the  building  of  the 
new  road  near  Evansville,  Wis.,  has  been 
awarded  by  the  county  commissioners  at 
Janesville,  Wis.,  to  Dan  Drew,  of  Footville, 
for  $0,321/2  per  cu.  ft. 

.Members  of  the  .Appleton  Auto  Club 
have  onened  ne.gotiations  with  Menasha 
business  men  which  is  expected  to  result 
in  the  construction  of  a  concrete  road  be- 
tween Menasha  and  Appleton.  The  road 
is  five  miles  long  and  work  may  be  started 
within   a  month. 

The  supervisors  of  Milwaukee  County, 
Milwaukee.  Wis.,  have  appropriated  for  this 
year  $10,000  for  improving  the  road  be- 
tween Hales  Corners  and  Post. 

.'\s  a  result  of  a  mass  meeting  held  in  the 
court  house  at  New  Cumberland,  all  roads 
in  (Jrant  district.  Hancock  County,  are  to 
be  improved.  A  board  of  commissioners 
has  been  anpointed  to  view  each  road  and 
name  the  character  of  material  that  is  to  be 
used  in  improvement.  .All  roads  are  to  be 
surveyed,  probable  cost  of  improvement  ob- 
tained, and  this  will  be  followed  by  the 
orderin?  cf  a  bond  election  to  complete  the 
improvement.  Brick  or  paving  blocks  are 
to  be  used, 

Wyoming. 

The  city  clerk  of  .Sheridan,  Wyo..  is  ad- 
vertising for  bids  for  grading  Gould  St., 
from  Fourth  to  Ninth,  Adair  St.,  from 
Clyde  to  Lewis,  and  from  Le"'is  to  .Vdam, 
and  College  Ave.,  from  Main  to  Gladstone, 
according  to  specifications  prepared  by  the 
city   engineer, 

Canada. 

1  he  John  Gait  Engineering  Co,,  P.  O.  Bo.x 
111!',  Calgary,  .Alta.  has  prepared  plans  for  the 
construction  of  cement  sidew^alks  for  the  town 
I  if  Stettler.    .Alta 
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California. 

®Thc  contract  for  the  construction  of  the 
northerly  section  of  Mission  St.  viaduct  was 
awarded  by  the  Board  of  Public  Works,  San 
Francisco,  Cal..  to  Healv-Tibbetts  Co.,  San 
Francisco,  Cal..  at  $105,000.  Bids  for  the  work 
were  opened  .-Vpril  2ii.  Marsden  .Mansm., 
Hewes  Bldg.,  995  .Market  St..  is  City  Engineer. 
Delaware. 

The  Governor  of  Delaware,  according  to 
advices  from  Dover,  Del,,  has  signed  an  act 
authorizing  the  Levy  Court  of  New  Castle 
County  to  build  a  bridge  over  the  Christiana 
Creek  in  the  place  of  the  Third  St,  bridge 
and  to  issue  bonds  and  borrow  $150,000  there- 
for if  necessary.  Wilranigton,  Del.,  is  county 
seat. 

Georgia. 

Citizens  of  .Atlanta,  Ga.,  are  advocating  the 
construction  of  a  viaduct  over  the  Pryor  St, 
railroad  crossing,  R.  M.  Clayton,  Chief  En- 
gineer of  Construction,  has  announced  the 
project   feasible. 

Illinois. 

©Board  of  the  Village  of  East  Peoria 
awarded  the  contract   for  the  construction  of 


the  ]irii|iijsed  new  lindge  over  Farm  Creek 
111  the  Illinois  Concrete  Steel  Co.,  Peoria,  111., 
at  $4,470. 

®The  contract  for  the  construction  of  4  re- 
inforced concrete  culverts  in  Fort  Russell 
township,  Madison  County,  mentioned  in  our 
.April  12  issue,  was  awarded  to  G.  R.  Hyteu, 
Edwardsville.  Ill,,  at  $1,190,  Bids  were  opened 
•April  22,  Henry  Heepke  is  Town  Clerk,  Fd- 
wardville, 

®The  contract  for  the  construction  of  two 
concrete  bridges  and  removing  old  structures 
in  Mission  Township,  La  Salle  County,  111., 
was  awarded  .April  25  to  Eph  Swenson.  .Sheri- 
dan, 111.,  at  $800.  Robert  Knapp  is  Town 
Clerk,  Sheridan,  111. 

®Joseph  Klein  of  Freeburg,  111,,  has  been 
awarded  the  contract  by  the  town  of  Port 
Byron,  111,,  for  the  construction  of  the  Quick 
bridge  for  $1,05(;,  The  structure  will  be  of 
reinforced  concrete  with  28-ft.  span.  16-ft. 
roadway,  finished  roadw.ay  to  bottom  of  foot- 
ings, 10  ft.,  10  and  l(i-ft.  wings,  plain  concrete 
substructure,  requirin.g  .about  87.3  cu.  yds.  of 
concrete  and  0,575  lbs,  of  reinforcing  steel. 
Bids  were  opened  .\|iril  2l!  by  .Stephen  White, 
Town  Clerk. 


Hoard  (if  Supervisors,  Peoria,  111,,  have  de- 
cided tn  take  up  the  matter  of  construction 
of  three  new  bridges,  one  over  Prairie  Creek 
on  the  road  between  Tremont  and  Allentown, 
one  over  Mud  Creek  between  Tremont  and 
Mackinaw,  and  the  other  over  Prairie  Creek 
between  Tremont  and  Morton,  A  committee 
was  appointed  to  take  charge  of  the  proposi- 
tion, 

Iowa. 

®The  County  Board  of  Supervisors,  Bur- 
lington, la.,  awarded  the  contract  to  the  Ne- 
braska Bridge  &  Supply  Co.,  Omaha.  Neb,, 
for  supplying  material  for  a  large  number  of 
bridges.  Other  bidders  for  the  work  were 
Sfadtlander  Hardware  Co,,  Burlington  ; 
Springfield  Supply  Co.,  Robt.  Donahue  Co., 
Nebraska  Bridge  Co.,  Murr:iy  Iron  Works, 
Clinton  Bridge  Co.,  Ottunnva  Supply  Co., 
Shorthill  Co.,  Des  Moines  Bridge  Co..  Hawk- 
eye  Hardware  &  Jobbing  Co, 
'®The  Waterloo.  Cedar  Falls  &  Northern 
R,  R,.  T,  E.  Rust.  Waterloo,  la..  Chief  En- 
gineer, has  awarded  the  contract  for  the  con- 
struction of  the  concrete  bridge  which  is  to  be 
erected  at  the  cut-off  to  replace  the  present 
embankment   to   the    Miller-Hev    Construction 


•f*  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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Co.,  \Vaterloo,  la.  The  contract  calls  lor  a 
two-span,  reinforced  concrete  arch  bridge,  de- 
signed for  double  track  and  capable  of  carry- 
ing the  heaviest  rolling  slock  now  in  use. 
Each  arch  is  to  have  a  i2-il.  span  and  a  rise 
of  18  ft.  above  the  bed  of  the  stream. 

®  N.  M.  Stark  &  Co.,  of  Des  Moints,  la., 
have  been  awarded  the  contract  by  the  Board 
of  County  Supervisors,  Estherville,  la.,  for 
the  erection  of  eight  bridges  for  $t),OSO.  Bids 
were  opened  April  '20. 

It  has  been  decided  by  the  Commercial 
Clubs  of  Council  Bluffs,  la.,  and  Omaha, 
Nebr.,  that  bridge  facilities  between  the  two 
cities  are  inadequate  and  steps  are  to  be  taken 
by  the  nuniicipalitics  toward  the  construction 
of  new  structures. 

The  Sioux  City  Service  Co.,  Sioiix  City,  la., 
has  under  consideration  the  raising;  of  its 
bridge  over  Perry  Creek  1%  ft.  on  the  cast 
end  and  2  ft.  on  the  west  end.  A  conference 
was  recently  held  by  the  General  Manager 
E.  L.  Kirk  and  G.  Y.  Skeels,  City  Engineer, 
in  regard  to  plans. 

The  Board  of  Marshall  County  Supervisors, 
Marshalltown,  la.,  has  appointed  a  committee 
to  act  on  the  matter  of  erecting  a  new  bridge 
over   Spoon   River   at   Canton. 

The  Cole's  .\ddition  Improvement  Associa- 
tion has  adopted  a  resolution  waiving  all  ob- 
jections to  the  postponement  for  one  year  of 
the  construction  of  the  proposed  Great  North- 
ern Ry.  bridge  over  the  Floyd  River  at  Charles 
St.,  Sioux  Cit>-,  la. 

Illinois. 

^Bids  will  be  received  at  the  Town  Clerk's 
office,  Libertyville,  111.,  until  1  p.  m,.  May  9, 
1911,  for  the  construction  of  one  reinforced 
concrete  bridge  in  Libertyville  Township, 
Lake  Count}-.  E.  D.  Hubbard,  Town  Clerk. 
Libertyville.  Bridge  No.  1 — Span,  25  ft. : 
roadway,  20  ft. ;  finished  roadway  to  bottom 
of  footings,  13  ft. ;  wings,  10  ft.  Estmiated 
amount  of  concrete  in  structure,  80.5  cu.  yds. ; 
reinforcing  steel,  8,203  lbs.  Nearest  railroad 
station,  Leighton  on  the  E.  J.  &  E.,  IVz  miles. 
Libertyville.  3%  miles.  Commissioners  ad- 
vise that  good  gravel  may  be  secured  at  pit 
3%  miles  from  bridge  site.  Cost  of  gravel 
and  condition  of  old  bridge  and  foundation 
not  known.  Work  to  be  completed  on  or 
before  June  10,  1911. 

®The  Board  of  County  Commissioners, 
Petersburg.  111.,  has  awarded  the  contract  for 
the  construction  of  a  45-ft.  steel  bridge  over 
the  slough  near  Johnson  Valley  Coal  Com- 
pany's mine  in  Menard  County  to  Burnham 
&  Ives  at  $1,090.  The  structure  will  be  set 
on  tubes  and  will  have  12-ft.  roadway  floored 
with  2Vz  in.  flooring. 

At  the  recent  election  held  at  .Aurora,  111., 
the  proposition  to  issue  $30,000  of  bonds  for 
the  construction  of  a  new  bridge  over  the 
Fox  Rixer  at  Illinois  Ave.  was  carried  by  a 
large  majority. 

Indiana. 

•J-Bids  will  be  received  until  2  p.  m..  May 
13.  by  County  Commissioners,  Riishville,  Ind., 
for  -l.SOO  ft.  of  oak  lumber,  3  in.  thick,  de- 
livered at  Bartlett  Bridge,  for  4,400  ft.  of 
sugar  tree  lumber,  3  in.  by  8  in.  by  10  ft.,  de- 
livered at  Overleese  Bridge,  for  4,400  ft. 
sugar  tree  lumber  3  in.  by  8  in.  by  16  ft., 
delivered  at  Lock  Ferree  Bridge,  all  in  An- 
derson Township,  Rush  County,  Indiana.  Also 
for  curbing  on  north  side  of  court  house.  Also 
for  one  No.  9  Burroughs  Electric  .Adding  Ma- 
chine and  stand.     Jesse  M.  Stone,  Auditor. 

®The  County  Commissioners  at  Marion, 
Ind.,  have  awarded  Henry  Tielking,  827  S. 
State  Ave.,  Indianapolis,  Ind.,  the  contract  for 
the  construction  of  a  culvert  in  Decatur  town- 
ship  for  $.juO.     Bids  were  opened  .April  22. 

OThe  Germania  Park  Co..  Fort  Wayne.  Ind., 
has  awarded  the  contract  for  the  erection  of 
a  suspension  foot  bridge  across  the  St.  Joe 
River  at  the  recreation  park  north  of  the  city 
to  the  La  Fayete  Bridge  Co.  The  work  is  to 
be  finished  by  June  1. 

A  meeting  of  the  County  Council,  Fort 
Wayne,  Ind.,  has  been  held  to  take  final  action 
upon  the  appropriation  of  money  for  the  new 
bridge  over  the  St.  Joseph  River.    The  bridge 


is  to  be  at  Tennessee  .Am...  where  it  was 
hnally  decided  upon  by  the  County  Commis- 
sioners several  months  ago.  The  council  at 
a  former  extra  session  held  up  the  appropria- 
tion until  the  commissioners  could  further  in- 
vestigate the  question  of  location,  some  of  the 
councilmen  believing  that  the  'I  enessee  -Ave. 
site   had   been   prematurely   selected. 

Kansas. 

C.  W.  Lovelace,  City  I'urchasing  .Agent, 
Kansas  City,  Kan.,  has  received  specilkations 
for  the  new  viaduct  over  Reynolds  .Ave.  at 
Si.\th  St.  of  Otto  .Anderson,  Commissioner  ol 
Streets,  and  will  purchase  the  necessary  ma- 
terials at  once.  The  viaduct  will  complete  the 
last  gap  in  Sixth  St.  between  Central  Ave. 
and  Alinnesota  Ave.,  and  when  completed 
Sixth  St.  will  be  the  easiest  grade  from  Cen- 
tral to  Minnesota  Ave.  of  any  other  cross 
town  street.  The  Metropolitan  St.  Ry.  Com- 
pany has  been  asked  to  straighten  its  viaduct 
over  Reynolds  Ave.,  so  that  its  tracks  will 
run  directly  south  from  that  point  to  Central 
-Ave.,  parallel  to  Sixth  St.,  instead  of  cutting 
"corners"  as  they  do  at  Riverview. 

City  Engineer,  Hutchinson,  Ivans.,  has  been 
instructed  to  prepare  plans  for  the  construc- 
tion of  a  bridge  over  Cow  Creek  at  Walnut 
St.,  the  full  width  of  the  thoroughfare. 

Maryland. 

•J«Bids  will  be  received  until  11  a.  m..  May 
18,  by  Highways.  Commission  of  Baltimore 
County,  Towson,  Md.,  for  furnishing  and 
erecting  over  the  Back  River  at  Easton  Ave., 
a  Strauss  Trunion  Bascule  Bridge.  Henry  G. 
.Shirley  is  Roads  Engineer  of  the  county.  Of- 
ticial  advertisement  will  be  found  elsewhere  in 
this  issue. 

The  Board  of  Estimates,  Baltimore.  Md., 
has  submitted  to  the  Second  Branch  of  the 
City  Council  a  new  ordinance  to  take  the 
place  of  that  agreed  upon  by  the  Railways 
Committee  with  reference  to  the  proposed 
crossing  at  Lafayette  Ave.  over  the  tracks  of 
the  P.  B.  and  W.  R.  R.  This  reduces  the 
amount  to  be  contributed  by  the  citv  from 
$123,000  to  $100,000  and  makes  it  obligatory 
for  the  railroad  company  to  assume  all  claims 
for  damages.  Under  the  terms  of  the  ordi- 
nance the  company  is  to  lower  its  tracks 
eleven  feet  and  construct  an  overhead  bridge. 
This  arrangement  will  enable  the  city  to  open 
other  streets  across  the  railroad  and  to  carry 
them  across  by  overhead  bridge  at  less  ex- 
pense and  render  more  feasible  the  future 
abolition  of  grade  crossings  between  Edmoiul- 
son  Ave.  and  Payson  St. 

Minnesota.  ^     ' 

Following  the  authorization  by  the  legisla- 
ture of  $850,000  of  new  city  bridge  bonds  the 
Minneapolis,  Minn.,  aldermen  are  planning 
quick  action  toward  the  construction  of  new 
bridges.  The  Camden  bridge  is  considered 
most  needed  and  a  special  committee  will  view 
the  three  locations  proposed,  on  42d,  43(1  and 
44th  .Aves.  N.  City  Bridge  Engineer  Christ 
Ousted  will  be  instructed  to  submit  sketches 
of  various  types  of  bridges  and  the  civic  com- 
mission will  be  consulted  in  the  selection  of  a 
general  type  to  be  aQopted  in  all  bridges  to  be 
built. 

New  Jersey. 

®The  Board  of  County  Freeholders,  Tren- 
ton, N.  J.,  has  awarded  the  contrasts  for  the 
rebuilding  of  the  South  Stockton  St.  bridge 
and  repairing  of  the  Titusville  bridge  to  the 
McGovern  Contracting  Co.  The  cost  of  the 
Stockton  St.  bridge  will  be  $2,900  and  the 
Titusville  structure  will   cost  $1,835. 

Efforts  are  being  made  by  the  County  Iree- 
holdcrs,  Hackensack,  N.  J.,  to  have  a  bridge 
constructed  over  Susquehanna  Railroad  cut. 
The  cost  of  such  an  improvement  would  be 
about  $7,000. 

Board  of  Freeholders  recently  held  a  spe- 
cial meeting  at  the  court  house,  Elizabeth, 
N.  J.,  on  the  advisability  of  rebuilding  the  old 
draw  bridge  over  the  Elizabeth  River  at 
Bridge  st.  The  cost  of  the  work  is  estini;iicd 
at  $8,000. 


New  York. 

•J»Bids  will  be  received  until  2  p.  m.,  June 
1,  by  Kingsley  Martin,  Bridge  Commissioner, 
New  York  City,  for  strengthening  the  end 
spans  of  the  Williamsburg  Bridge  over  the 
liast  River  between  the  boroughs  of  Manhat- 
tan  and    Brooklyn. 

At  a  special  town  meeting  held  April  20, 
at  Richmondville,  N.  Y.,  it  was  voted  to  con- 
struct a  new  bridge  at  the  paper  mill  dam, 
at  a  cost  of  approximately  $5,000.  The  old 
bridge  was  recently  damaged  by  a  runaway 
team  and  condemned. 

Advices  from  Herkimer,  N.  Y.,  state  that 
an  ordinance  has  been  passed  authorizing  the 
issuance  of  $20,000  of  bonds  for  the  con- 
struction of  a  bridge  across  the  Moose  River 
at  the  town  of  Webb. 

Ohio. 

^Bids  will  be  received  until  noon.  May  9, 
by  Director  of  Public  Service,  J.  J.  Wenner, 
Clerk,  Cincinnati,  O.,  for  painting  and  clean- 
ing superstructure  work  of  the  Eighth  St.  via- 
duct. A  bond  for  $500  must  be  filed  with 
each   bid. 

®Board  of  County  Commissioners,  Marion, 
O.,  has  awarded  the  contract  for  building  the 
abutments  for  the  Kenton  Pike  bridge,  which 
is  to  be  rebuilt  over  the  Little  Scioto  River, 
to  T.  J.  Hoyles,  $1,204.  The  other  bidders 
and  bids  were  A.  J.  Brady,  $1,391;  P.  Drake 
&  Sons,  $1,310 ;  Deyer  &  Son,  of  Caledonia, 
$1,346;  T.  J.  Hurley,  $1,271.40;  and  J.  D. 
Gillisspie,  $1,300.  County  Surveyor  Ault's 
estimate  on  the  work  was  $1,391. 

The  proposed  Gilbert  .Ave.  viaduct  at  Cin- 
cinnati, the  plans  for  which  are  almost  com- 
pleted, will  give  a  new  and  direct  outlet  to 
Walnut  Hills,  a  portion  of  the  city  of  Cincin- 
nati, O.,  with  a  population  of  about  50,000.  Gil- 
bert Ave.  is  100  ft.  wide  and  at  its  western  ter- 
minus joins  East  Court  St.,  which  is  66  ft.  wide. 
The  new  viaduct  will  extend  from  the  inter- 
section of  East  Court  St.  and  Gilbert  Ave. 
m  line  with  the  present  Gilbert  Ave.  to  Eggle- 
stone  Ave.  and  East  Eighth  St.,  a  distance  of 
about  693  ft.  From  thence,  making  an  angle 
of  47  degrees  with  first  described  portion,  the 
viaduct  will  extend  parallel  to  and  south  of 
East  Eighth  St.  to  Broadway,  a  distance  of 
about  487  ft.,  making  a  total  length  of  about 
1,180  ft.  The  viaduct  will  have  a  total  width 
of  80  ft.  with  roadway  58  ft.  wide  and  two 
sidewalks  each  11  ft.  wide.  There  will  be 
short  earth-work  approaches  contained  be- 
tween reinforced  concrete  retaining  walls  at 
each  end.  The  viaduct  proper  with  the  ex- 
ception of  the  span  over  Eggleston  Ave.,  will 
be  constructed  of  reinforced  concrete  of  beam 
and  girder  construction  supported  by  four 
rows  of  columns,  resting  on  reinforced  con- 
crete piers.  The  spans  in  general  will  be  30 
ft.  The  span  over  Eggleston  Ave.  will  consist 
of  6  plate  girders  incased  in  concrete  and 
resting  on  reinforced  concrete  abutments. 
The  span  over  Egleston  Ave.  will  be  100  ft. 
The  location  of  the  viaduct  is  for  the  greater 
part  on  an  old  fill.  The  entire  structure  will 
be  constructed  on  concrete  It  is  planned  to 
use  piles  30  ft.  long  but  the  length  will  de- 
pend upon  the  penetration.  Bids  will  be  re- 
ceived on  any  system  of  concrete  piling,  which 
the  contractor  may  choose  to  figure  on  but 
the  piles  must  meet  tests  required  in  specifi- 
cations. Accompanying  the  bid  there  must  be 
a  complete  specification  of  the  system  bid  on. 
The  kind  to  be  used  will  be  determined  after 
the  bids  are  opened.  There  will  be  approxi- 
mately 34,000  lin.  ft.  of  piling  necessary  The 
contract  for  the  superstructure  will  be  let 
as  a  whole.  The  slabs,  beams  and  girders 
will  be  reinforced  with  cold  square  twisted 
bars,  the  columns  with  round  bars,  and  stir- 
rups and  hoops  will  be  square  bars.  There 
will  be  two  street  railway  tracks  on  the  struc- 
ture with  pole  supporting  feed  wires  in  the 
center  of  the  roadway.  The  roadway  will  he 
paved  with  wood  block.  The  structure  will 
be  illuminated  by  the  boulevard  system  of 
lighting.  The  lamp  posts  will  be  of 
concrete  mounted  on  the  railing  posts 
and  will  be  60  ft.  apart.  There  will  be  a 
cluster  of  five   lights  on  each  post  consisting 
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of  one  one  hundred  watt  and  four  fifty  watt 
tungsten  electric  lights.  The  approximate 
-quantities  of  the  principal  materials  of  con- 
struction for  the  whole  viaduct  are  as  fol- 
lows :  Concrete  piling,  34,000  lin.  ft. ;  rein- 
forced concrete,  8,000  cu.  yds. ;  reinforcing 
steel,  500  tons ;  structural  steel,  200  tons.  It  is 
estimated  that  the  structure  will  cost  from 
.$325,000  to  $350,000.  H.  F.  Shipley  is  Chief 
Engineer,  Department  of  Public  Service, 
of  Cincinnati ;  Frank  L.  Roschig  is  Assistant 
Engineer. 

Oklahoma. 

The  Santa  Fe  System  will,  it  is  reported, 
•call  for  bids  for  the  construction  of  the  pro- 
posed viaduct  over  its  tracks  at  Guthrie, 
Okla.,  as  soon  as  plans  are  approved.  The 
structure  according  to  plans  will  be  1,000  ft. 
long,  40  ft.  wide,  and  built  of  reinforced  con- 
■crete.  Arches  over  Cottonwood  and  Railway 
tracks.  Soundings  were  recently  made  for  the 
foundations.  C.  F.  \\'.  Felt,  Topeka,  Kan.,  is 
Chief  Engineer. 

It  was  recently  voted  by  the  city  of  Hugo, 
Okla.,  to  issue  bonds  amounting  to  $125,000 
for  court  house  and  jail  and  $120,000  for  the 
■construction   of   bridges. 

Pennsylvania. 

®The  Commissioners  of  Northhampton 
•County,  Pa.,  on  April  18,  awarded  the  con- 
tract for  the  construction  of  a  reinforced  con- 
crete bridge  and  work  incidental  thereto,  at 
Easton,  Pa.,  to  the  Ferro  Concrete  Co.,  Har- 
risburg,  Pa.,  at  $109,050.  The  structure  will 
consist  of  two  92-ft.  spans  and  one  100  ft. 
span  with  an  approximate  width  of  05  ft. 
Young  &  Reese.  1  Pomfret  BIdg.,  Easton,  Pa., 
■are  County  Engineers.  There  were  three  other 
bids,  as  follows :  Smith  &  McCormick  Com- 
pany, Easton,  $125,000;  VYhiting-iMiddleton 
Construction  Company,  Baltimore,  Md.,  $116.- 
250 ;  Nelson-^leredith  Companv,  Baltimore, 
$124,000. 

Bids  were  opened  at  Wilkesbarrc,  Pa.,  by 
the  County  Commissioners  on  .•\i)ril  18  for  the 
construction  of  60  bridges  in  Luzerne  County, 
Pa.  The  lowest  bidders  were  as  follows : 
John  .A.ubend  for  tw^o  bridges  in  Ashley  Bor- 
ough, $97(>;  Zieser  Bros.,  two  bridges  m  Bear 
Creek  Township,  $420,  a  bridge  in  Dallas 
Borough,  $183.  one  bridge  in  Huntington 
.Township,  $470,  bridge  in  Nescopeck  Town- 
ship. $396,  two  bridges  in  Wright  Township, 
■$558 ;  Edward  W.  Conley,  two  bridges  in 
Bear  Creek  Township.  $400;  N.  O.  Clark, 
bridge  in  Black  Creek  Township,  $804.  2 
bridges  in  Exeter  Township,  $847,  2  bridges  in 
Franklin  Township,  $786,  1  bridges  in  Hollen- 
liack  Township,  $1,062 ;  George  Dinkelacher,  3 
bridges  in  Butler  Township,  $988,  one  bridge 
dn  Fairview  Township,  $780,  5  bridges  in 
Sugar  Loaf  Township,  $1,879;  T.  A.  Williams, 
2  bridges  in  Butler  Township,  $810 ;  Thomas 
W.  Haines,  bridge  in  Dallas  Township,  $150, 
bridge  in  Lake  Township,  $175 ;  C.  S.  Norris. 
2  bridges  in  Dorrance  Township,  $545,  2 
bridges  in  Slocum  Township,  $494 ;  D.  J.  Ed- 
'wards,  1  bridge  in  Edwardsville  Borough, 
$2,000;  Forty  Fort  Bros..  1  bridge  in  Forty 
Fort  Borough,  $1,400;  Andrew  Croop,  3 
Tiridges  in  Hunlock  Township,  $3,434,  1  bridge 
in  Pittston  Township.  $364,  1  bridge  in  Union 
Township,  use  gravel,  $274 ;  W.  S.  Hoover, 
2  bridges  in  Lehman  Township.  $1,015;  A.  J. 
Harter,  1  bridge  in  Xescopeck  Township, 
$421 ;  R.  A.  \"anHorn,  1  bridge  in  Pittston 
Township,  $324,  2  bridges  in  L'nion  Town- 
ship with  gravel.  $449;  J.  L.  Lavin,  1  bridge 
in   Sweyersville,  $412. 

Two  ordinances  for  widening  Smithtield  St. 
Ijridge,  Pittsburg,  Pa.,  have  been  recom- 
■mended.  The  bridge  is  to  be  e.xtended  4  or  5 
ft.,  the  street  cars  are  to  be  confined  to  the 
east  side  and  the  west  side  is  to  be  for  wagon 
traffic  exclusively.  The  Pittsburg  &  Lake 
Erie  Railroad  gives  up  a  strip  of  ground  on 
the  eastern  side  of  the  south  approach  and 
_  acquires  the  right  to  erect  a  shelter  over  the 
street  at  its  station  and  to  build  a  tunnel  un- 
der the  bridge,  so  that  persons  desiring  to 
talce  passage  on  trains  or  arriving  need  not 
cross  Smithfield  street.  The  Baltimore  &  Ohio 


Railroad  Company  is  to  give  up  its  lease  of 
a  small  strip  .m  tiie  eastern  side  of  the  north 
approach  to  make  room  for  the  widening. 

Oregon. 

®.\ccordnig  to  advices  from  Portland,  Ore., 
the  County  Cuurt  has  awarded  the  contract 
for  the  construction  of  the  county  bridge  in 
the  West  Portland  district  outside  the  city 
limits  to  P.  W.  White,  928  East  Couch  St., 
at  $2,650. 

®The  contract  for  the  construction  of  the 
Main  St.  bridge,  Pendleton,  Ore.,  mentioned 
in  our  last  issue,  was  awarded  by  the  City 
Council  to  the  Coast  Bridge  Co.,  Portland, 
Ore.  The  total  cost  of  the  work  is  approxi- 
mately $35,0011. 

®The  Connnissioners  of  Jackson  County, 
according  to  advices  from  J;icksonville,  Ore., 
have  awarded  the  contracts  for  the  construc- 
tion of  the  Big  Butte  bridge  near  Derby  and 
the  Upper  Sams  Valley  bridge  across  the 
Rogue  River  to  the  Columbus  Bridge  Co.  at 
$8,000  and  $12,000,  respectively.  The  Sams 
Valley  bridge  will  have  concrete  piers  and 
have  a  220-ft.  span  with  long  approaches. 
The  Big  Butte  bridge  will  also  have  concrete 
piers  and  will  be  of  the  steel  highway  type. 
The  span  will  be  200  ft.  in  length. 

The  Linn  County  Court,  according  to  ad- 
vices from  .Albany,  Ore.,  has  been  petitioned 
to  construct  two  steel  bridge,  one  at  Shel- 
burn  and  another  at  Harrisburg  crossing  the 
Williamette  River  between  Linn  and  Marion 
Counties.  The  estimated  cost  of  the  struc- 
tures is  $00,00o. 

The  Bross  Construction  Co.  has  filed  arti- 
cles of  incorporation,  Portland,  Ore.,  and  will 
construct  bridges,  sewers  and  similar  public 
works.  The  incorporators  are  .Albert  Bross, 
Joseph  Bross  and  John  A.  Bross. 

At  the  election  to  be  held  at  Portland,  Ore., 
June  5,  one  proposition  voted  upon  will  be 
that  providing  for  the  issuance  of  $1,400,000 
of  bonds  for  the  construction  of  a  high  street 
bridge  across  the  river  from  Meade  St.  on 
the  east  side  to  Woodw-ard  .\ve.  on  the  west 
side. 

.A.dvices  from  El,gin,  Ore.,  state  that  County 
Superintendent  J.  Campbell  has  been  awarded 
the  contract  for  building  two  steel  bridges 
over  Wallowa  River  and  P.ear  Creek  north  of 
Wallowa. 

Tennessee. 

®The  County  Court  from  .Memphis,  Tenn., 
has  ordered  the  construction  of  a  bridge  over 
the  Hatchie  River  at  Fite  .\vc.  to  cost  $13,945, 
the  contract  being  awarded  to  the  Memphis 
Bridge  Co.  The  same  company  was  awarded 
contracts  for  bridges  at  Bell's  .Switch.  $3,698 ; 
at  Walnut  Ave.,  near  White  Station.  $2,285, 
and  at  Hurricane  Creek,  near  Bartlett,  $2,995. 
W.  F.  Allen  got  the  contract  for  a  bridge  over 
Big  Creek   for  $3,497. 

City  Engineer  of  Chattanooga,  Tenn..  has 
approved  the  proposed  plans  for  the  construc- 
tion of  the  .Southern  Railway  bridge  on  Mc- 
Callie  .^.ve.  and  it  is  believed  that  work  w'ill 
be  started  within  a  short  time.  The  estimated 
cost  of  the  structure  is  $ll,O0il.  V>.  W.  Lum, 
Washington,  D.  C,  is  Chief  b'n.siineer  of  the 
Southern  Ry. 

The  steel  bridge  over  the  Tennessee  River 
at  Austin  Mills,  Tenn.,  on  the  Rogersville 
liranch  of  the  Southern  Ry.  Co.,  mentioned 
in  our  .-April  12  issue,  has  lieeii  practically 
completed  by  the  contractors  of  the  work. 
Curtis  &  Shumw-ay  of  Lynchlnirg,  Va.  The 
work  was  under  the  immediate  direction  of 
their  superintendent  on  the  job.  .\Ir.  A.  \. 
Campbell.  All  of  the  iron  is  now  in  place, 
only  the  painting  remains  to  be  finished.  The 
bridge,  erected  to  replace  the  old  Howe  truss 
wooden  structure,  is  of  the  deck  truss  type 
and  will  rest  on  the  old  stone  piers  and  abut- 
ments, which  were  re-pointed  and  re-capped 
with  concrete  copings.  The  iron  having  been 
exposed  for  some  time  to  the  weather,  was 
thoroughly  scraped  and  given  a  good  coat  of 
red  lead  and  linseed  oil  before  erection  and 
will  be  given  two  coats  of  the  Southern  Rail- 
way Co.'s  standard  brid.ge  paint — Metallastic 
Xn.    2 — after    erection.      The    first    span    was 


swung  during  August  and  the  last  span  was 
in  place  .April  1.5,  traffic  having  been  kept 
open  at  all  times  during  construction.  The 
total  length  of  the  bridge  is  1,315  ft.  and  it  is 
78  ft.  above  water. 

Texas. 

Bridge  bonds  amounting  to  $500,000  have 
been  disposed  of  by  the  city  of  Houston.  The 
main  bridge  will  begin  at  the  north  line  of 
Commerce  St.  on  Main,  thus  giving  three  open- 
ings on  the  south  side,  and  will  extend  to  the 
south  line  of  Wood  St.  on  Montgomery  Ave., 
with  an  opening  into  Wood  St.  Then  there  will 
be  a  bridge  from  Wood  St.  back  across  White 
Oak,  underneath  the  elevated  portion  of  the 
main  bridge  and  with  an  opening  into  Girard 
.St.  This  will  make  the  property  in  the  vi- 
cinity of  the  Katy  passenger  station  easily 
accessible  from  either  north  or  south  side. 
To  reach  such  property  from  the  south  side 
the  way  will  be  across  the  main  viaduct  to  the 
Wood  street  opening,  then  a  turn  into  the 
parallel  bridge  back  across  White  Oak  and 
into  Girard.  The  main  viaduct  will  be  ele- 
vated high  above  the  ground  on  the  north 
side,  clearing  the  tracks  and  leaving  ample 
room  for  the  traffic  on  the  railways.  The 
bridge  will  rest  on  a  series  of  four  columns 
wide  enough  apart  to  admit  of  roadways 
lengthwise  underneath  the  bridge. 

The  Commissioners  Court  at  Cameron. 
Texas,  has  ordered  the  construction  of  a  steel 
l)ridge  over  the  Elm  Creek  at  the  Belton- 
Yarrellton  crossing  near  Yarrellton.  The 
estimated  cost  of  the  work  is  $1,.350. 

Washington. 

The  North  Coast  Division  of  the  Oregon- 
Washington  Railroad  &  Navigation  Co.,  ac- 
cording to  advices  from  Spokane,  Wash.,  has 
announced  the  closing  of  contracts  for  steel 
for  two  bridges  amounting  to  $900,000.  One 
of  the  bridges,  to  be  erected  over  the  Snake 
River,  near  the  mouth  of  the  Palouse  River, 
will  be  the  largest  in  the  northwest,  crossing 
the  river  275  ft.  above  the  water  and  being 
4,070  ft.  long.  The  other  is  to  be  erected 
across  the  Spokane  River  at  Spokane,  near 
the  mouth  of  Hangman  Creek,  and  will  be 
3,400  ft.  long  and  165  ft.  high.  Both  are  to 
be  completed  within  fifteen  months.  Chief 
Engineer  F.  L.   Pitman,  Spokane,  Wash. 

.Advices  from  Spokane.  Wash.,  .state  that 
the  Boone  .Ave.  Improvement  Club  bridge 
committee  recently  held  a  meeting  to  take  into 
consideration  the  matter  of  building  a  $500,- 
iiOO  concrete  bridge  over  the  river  from  the 
w'estern   end   of   P.oonc  .Ave. 

Wisconsin. 

Bids  were  opened  at  Kenosha,  Wis.,  for  the 
rebuilding  of  Middle  St.  bridge.  The  tenders 
received  were  as  follows :  Marsh  Engineer- 
ing Co..  Des  Moines.  la.,  $9.875 ;  John  Brogan, 
Green  Bav,  Wis..  $17,800;  Clearv-White  Con- 
struction   Co.,    Milwaukee.    Wis..    $9,270. 

Canada. 

•J-Biil'.  will  be  received  until  noon.  May  16. 
by  J.  W.  Johnston.  Secy.  Treas.  Town  of 
Dauphin,  Man.,  for  the  supply,  delivery  and 
erection  complete  of  two  70-ft.  steel  bridges 
with  18-ft.  roadway  over  the  Vermillion  River 
in  the  Town  of  Dauphin.  Copies  of  the 
specification  and  form  of  tender  mav  be  ob- 
tained at  the  office  of  the  Chief  Engineer, 
Department  of  Public  Works,  Parliament 
bnildin.gs,  Winnipeg,   Man. 

•|«Bids  w-ill  be  received  until  May  29,  by  the 
City  Commissioners,  Edmonton,  .Alta.,  for  the 
construction  of  steel  bridge  over  the  Saskat- 
chewan River  at  Edmonton,  .Alta.  .A.  J.  La- 
tornell  is  City  Engineer. 

The  Dominion  Board  of  Railway  Commis- 
sioners has  instructed  the  Canadian  Pacific 
and  the  Grand  Trunk  Railways  to  build  the 
viaduct  along  the  water  front  at  Toronto, 
Ont.,  within  two  years.  The  board  also  heard 
the  application  of  the  Grand  Trunk  Ry.  for 
permission  to  construct  a  bridge  across  the 
Humber  River  with  a  pier  in  the  center  of 
the  stream.  No  action  was  taken  but  ruling 
was   delaved   about    10   davs. 


•J«  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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Arkansas. 

®Tlic  County  Court  ;it  IHwiti.  .\rk.,  has 
awarded  contracts  lor  two  ditches.  Contracts 
for  tlic  huilding  of  the  W'nllT  ditch  were  let 
as  lolli.ws:  J.  \V.  Wright  and  T.  W.  Keaton. 
1  section;  L.  H.  Capps  and  M.  Rollison,  i 
sections;  L.  P.  Rracv,  1  sectio:'.  This  ditch 
will  cost  ahout  $38,000.  Thi*  contract  for  the 
Prangc  ditch  was  let  to  A.  .\.  Tindall  and 
C.  F.  Prange.  It  is  wholly  in  Crockdt  town- 
ship, near  White  River.  It  will  drait;  "i.OJ!) 
acres  of  land,  and  will  cost  $7,87.1. 

California. 

^•Bids  will  be  received  initil  2  p.  ni.,  Mav 
1."),  by  F.  H.  Xewell.  Director  U.  S.  Recla- 
mation Service,  Los  .Xnsjelcs.  Cal..  for  fur- 
nishing a  steam  power  plant  for  Rio  Grande 
project.  Xew  Mexico-Te.xas.  For  particulars 
address  United  States  Reclamation  Service. 
(iO.T  Federal  Building.  Los  .Angeles,  Cal.,  or 
Washington.  D.  C. 

.\dvices  from  Yuba  City,  Cal..  state  that  the 
new  owners  of  the  Sutter-Butte  canal  system 
are  maturing  plans  for  commencing  work  on 
the  extension  of  the  lateral  system  of  the  canal 
and  of  making  permanent  weirs  all  along  the 
line  of  the  main  ditch.  The  present  wooden 
weirs  will  be  replaced  by  cement  structures. 
The  weak  places  in  the  embankments  will  be 
strengthened  and  many  miles  of  new  laterals 
will  soon  be  under  constrnction. 

Colorado. 

The  Fonntain-Chico  irrigation  .system,  which 
is  being  financed  by  the  Pueblo-Xortbeastern 
Co.,  has  filed  descriptive  plats  at  Colorado 
Springs.  The  plans  as  set  forth  in  the  seven 
plats  call  for  an  expenditure  of  nearly 
$.5,000,01X1.  A  large  part  of  the  land  to  be 
irrigated  is  in  the  southern  part  of  El  Paso 
county  and  the  rest  is  in  Pueblo  county.  The 
heaviest  expense  will  be  incurred  in  the  con- 
struction of  the  main  reservoir  in  El  Paso 
county,  which  will  have  a  capacity  of  l.")-5,682.- 
1)10.800  cubic  feet  and  will  cost  $-2,O00,00O. 
The  dam  will  be  r2-")  feet  high.  The  reservoir 
will  be  filled  frcm  Squirrel  creek.  The  second 
reservoir,  known  as  the  Lake  May  reservoir, 
is  to  cost  $L897,.500  and  to  have  a  capacity  of 
tl8ti4,-204.000  cubic  feet.  It  will  receive  its 
water  from  Fountain,  Chico  and  Squirrel 
creeks.  The  plats  provide  for  the  construction 
of  a  canal  and  three  ditches.  Canal  No.  1 
will  cost  $85,.V20  and  will  be  10.7-3  miles  long. 
with  a  capacity  of  000  cu.  ft.  per  second.  The 
Squirrel  creek  ditch  is  to  be  87,100  feet  in 
length,  with  a  carrying  capacitv  of  L450  cu.  ft. 
a  second.  It  will  cost  $170,000.  The  Chico 
feeder  ditch  will  carry  2,-")00  cu.  ft.  a  second 
and  will  be  2.18  miles  long.  Its  cost  is  esti- 
mated at  $.56,000.  The  Fountain  feeder  ditch, 
10  miles  long,  with  a  carrving  capacitv  of 
'2,-500  cu.  ft.  a  second,  is  to  cost  $23f:.2f!0.' 

Idaho. 

Premliminary  report  has  been  completed 
by  R.  A.  Hart,  Drainage  Engineer,  1027  Bos- 
ton Bldg.,  Salt  Lake  City,  Utah,  of  a  pro- 
posed drainage  system  for  Drainage  District 
No.  1,  Canyon  County,  Idaho,  in  which  12,000 
acres  are  involved,  with  409.000  cubic  yards 
of  excavation. 

Illinois. 

Bids  will  be  received  until  11  a.  ni.,  May 
12,  by  Commissioners  of  Lniion  Drainage  Dis- 
trict No.  2,  Edward  J.  Zimmerman.  Harvel, 
111..  Clerk  for  the  construction  of  drains  as 
planned  by  J.  W.  Dappert,  Taylorville.  111. 
Engineer.  The  work  consists  of  vitrified  salt, 
glazed  drain  tile  upon  all  sizes  greater  than 
10  in.,  and  good  red  clay  tiles  upon  the  small- 
er sizes,  together  with  the  unloading  from 
cars  at  Harvel,  hauling  out  to  the  lines  of 
work,  trenching,  laying  the  drains  and  refill- 
ing same  after  acceptance  by  the  engineer,  as 
follows :  4,450  ft.  27-in.  drain,  av.  depth  5.2 
ft.;  4.9.50  ft.  18-in  drain,  av.  depth  .3.G  ft.; 
3,040   ft.   16-in.   drain,   av.   depth  4.5   ft.;   2,240 


ft.  15-in.  drain,  av.  depth  4.7  ft.;  2,000  ft.  14- 
in.  drain,  av.  depth  .'5.(i  ft. ;  2,300  ft.  r2-in. 
drain,  av.  depth  4.2  ft. ;  5,950  ft.  10-in.  drain, 
av.  depth  3.9  ft,;  2.0.50  ft.  8-in.  drain,  av. 
depth  4.3  ft.  Three  concrete  retaining  walls 
at  outlets  of  said  tile  drains  comprising  17 
cu.  yds. 

Indiana. 

4*Bids  will  be  received  between  10  a.  ni.  and 
11  a.  m..  May  13,  by  William  I.  Robison.  Supt 
of  Construction  at  the  offices  of  Osborn,  Mc- 
\'ey  &  Osborn,  LaPortc,  Ind.,  for  the  con- 
struction of  a  drain  11,358  ft.  in  length  rc- 
(|uiring  20.210  cu.  yds.  of  excavation,  with 
teams  or  with  dry  land  excavator.  Official 
advertisement  will  be  found  elsewhere  in  thi-; 
issue. 

•J-Bids  will  be  received  until  May  2,  by 
Drainage  Commissioners  of  Rush  County  at 
Rushville,  Ind.,  for  the  construction  of  Dep- 
uty Drain.  J.  A.  Cowan  is  Drainage  Commis- 
sioner at  the  office  of  Sparks  and  Gary,  Rush- 
ville, Ind. 

®.\nanias  Ipe  of  Elkhart,  Ind..  has  been 
awarded  the  contract  by  W.  Canfield,  Supt.  of 
Construction,  Laporte  Count}',  Laporte,  Ind., 
for  the  construction  of  a  drain  lor  $5,028.  Os- 
born, McVey  &  Osb.irn,  810  Main  St.,  La- 
porte, Engineers.     Bids  were  opened  April  22. 

Iowa. 

•|"Bids  will  be  received  until  1  p.  m.,  M.ay  3. 
by  W.  L.  Fitkin,  County  Auditor,  Garner,  la., 
for  the  removal  of  6,000  cu.  yds.  of  earth  and 
tlie  construction  of  four  concrete  control 
dams  in  connection  with  drainage  district  No. 
10. 

®Jens  Jensen,  Williams.  la.,  has  been 
awarded  the  contract  by  the  Hamilton  County 
Connnissioners,  Webster  City,  A.  J.  Peterson. 
County  Auditor,  for  furnishing  salt  glazed, 
vitrified  clay  tile  and  the  construction  of  drain 
No.  115  in  Hamilton  county  as  follows:  2,000 
ft.  3fi-in.,  1,200  ft.  of  24-in;,  1,200  ft.  of  22-in., 
(i,300  ft.  of  20-in.,  2,550  ft.  of  18-in.,  2,7.50  ft. 
of  IG-in.,  1,400  ft.  of  1-5-in.,  3,022  ft.  of  1.5-in.. 
3,972  ft.  of  12-in.,  2,485  ft.  of  lO-in..  508  ft.  of 
8-in.,  700  ft.  of  7-in.  The  contract  price  is 
$20,000.     Bids  were  opened  April  20. 

®Bids  were  opened  .\pril  26  by  .-X.  J.  Peter- 
son, County  Auditor,  Webster  City,  la.,  for 
furnishing,  trenching,  laving,  etc.,  of  the  fol- 
lowing tile:  3,102  ft.  24-in.,  7,788  ft.  of  2-in.. 
4,194  ft.  of  20-in.,  .3.102  ft.  of  18-in..  990  ft.  of 
in-in.,  .3,386  ft.  of  14-in.,  1,122  ft.  12-in  salt 
glazed,  vitrified  tile.  The  contract  was  award- 
ed to  Henrv  .Swift,  Webster  Citv,  la.,  at 
$17,200. 

®Bide  were  opened  .\pril  26  by  J.  L.  Horra- 
bin.  County  .\uditor.  Fort  Dodge,  la.,  for 
labor  and  materia!  for  ditch  work.  Drainage 
District  No.  75-95.  J.  H.  Larison.  Lanesboro. 
Ta.,  at  $11,577,  was  awarded  the  contract  for 
ditching  and  the  Lehigh  Clay  Products  Co., 
Lehigh.  la.,  at  $15,479  was  awarded  the  con- 
tract for  the  tile. 

Louisiana. 

®Hearin  &  Ryan,  Baton  Rouge,  La.,  have 
been  awarded  the  contract  at  13.45  cts.  per 
cu.  yd.  for  constructing  the  Ascension-New 
Hope  Levee  for  the  Atchafalaya  Basin  Levee 
District.  The  contract  includes  about  90,000 
cu.  yds.  of  river  side  enlar,gements.  Bids  were 
npencd  April  26  at  the  office  of  the  Board  of 
State  Engineers,  G.  W.  Lawes,  Secretarv,  New 
Orleans,  La. 

.\t  a  meeting  of  the  Mississippi  River  Com- 
mission, Col.  Sidney  F.  Lewis,  of  the  Or- 
leans Levee  Board,  New  Orleans,  stated  that 
$1,000,000  more  is  to  be  spent  to  complete 
plans  already  mapped  out  for  the  completion 
ni  improvements  on  the  levee  system  in  the 
New  Orleans  harbor.  It  was  also  stated  that 
it  is  necessary  before  any  extensive  improve- 
ment of  existing  levee  lines  in  the  lower 
stretch  of  the  Third  District  be  undertaken 
liy  the  Orleans  Levee  Board,  that  the  L'niU-d 
States     government     continue    and     complete 


levee  work  from  Caffin's  St.,  New  Orleans,  to 
the   lower  end   of   the   parish. 

Minnesota. 

^•Bids  will  be  received  until  4  p.  m  ,  .May  12, 
by  P.  D.  McKellar,  County  Auditor,  Jackson. 
.Minn.,  for  the  construction  of  Judicial  Ditch 
No.  12. 

•J«Bids  will  be  received  until  2  p.  m..  May 
16,  by  W.  A.  Seenian,  County  Auditor,  Slay- 
ton,  Minn.,  for  the  construction  of  Ditch  No. 
19,  including  approximately  18,600  ft.  of  6 
to  14-in.  tile.  The  estimated  cost  of  the  work 
is  $5,939. 

Missouri. 

4'Contract  will  be  let  at  Public  Outcry  on. 
May  15  for  the  construction  of  main  canal 
and  laterals  in  Drainage  District  No.  3.  Car- 
roll County,  Carrollton,  Mo.,  the  main  canal 
l)eing  21  miles  in  length  and  including  1,170,- 
000  cu.  yds.  of  excavation.  Brooks  &  Ja- 
coby,  515  Shubcrt  Bldg.,  Kansas  City,  Mo., 
Engineers. 

^Bids  will  be  received  until  noon.  May  22, 
by  Maj.  E.  H.  Schulz,  U.  S.  Engineer,  Kan- 
sas City,  Mo.,  for  the  construction  of  stand- 
ard revetment  on  Missouri  River  4  miles  be- 
low St.  Charles,  Mo. 

Nevada. 

®P.  J.  Moran,  Salt  Lake  City,  Utah,  has- 
been  awarded  the  contract  for  building  an 
80-ft.  dam  in  the  Bishop  creek  district,  north- 
west of  Wells.  Nev.,  his  bid  being  $100,01n. 

New  Mexico. 

Parties  interested  in  the  Everlasting  Ranch. 
Aztec,  N.  Mex..  are  arranging  to  put  in  a 
pumping  plant  for  the  purpose  of  raising- 
water  for  irrigation.  The  Fields-Fellows  & 
Hinderlider  Engineering  Co.,  Century  Bldg.. 
Denver.  Colo.,  is  the  engineer. 

Ohio. 

^•Coutract  will  be  let  May  16  at  Public 
Outcry  for  constructing  ditch  in  Coitsville 
township.  George  M.  Montgomery  is  County 
Surveyor,  Youngstown,  O. 

Porto  Rico. 

.Ml  bids  received  Feb.  7  by  the  Porto  Rico- 
Irrigation  Service  for  the  construction  of  the 
Cavite  Dam,  Guayaba!  Dam.  and  Patillas 
Canal  were  rejected  and  laws  have  been  enact- 
ed recently  directing  that  the  work  shall  be 
carried  on  administratively  rather  than  by 
contract.  The  work  for  which  bids  were 
opened  Feb.  7  was  as  follows:  (1)  Carite 
Dam  and  appurtenant  structures,  containing" 
about  1-50,000  cu.  meters  of  earth  and  loose- 
rock,  the  estimated  cost  of  which  is  about 
$190,000.  (2)  Guayabal  Dam  and  appurtenant 
structures,  containing  about  73,500  cu.  meters 
of  concrete  masonry  and  82,000  cu.  meters 
of  excavation,  the  estimated  cost  of  which  is 
about  $-550,000.  (3)  Patillas  Canal  and  ap- 
purtenant structures,  including  about  :32,000' 
cu.  meters  of  open-cut  excavation,  2,000  lin. 
ft.  of  tunnels,  2,500  lin.  ft.  of  flumes,  600  lin. 
ft.  of  siphons,  and  100  bridges,  the  estimated 
cost  of  which  is  about  $70,000.  J.  W.  Beards- 
ley.  Guayama.  P.  R.,  is  Chief  Engineer  Porto 
Rico  Irrigation   Service. 

South  Dakota. 

Surveys  arc  to  be  made  shortly  for  a 
$10,000  "drainage  district.  The  Dakota  En- 
gineering Co.,  Mitchell,  S.  Dak.,  is  the  en- 
gineer. 

."Xt  a  recent  meeting  at  Caputa,  owners  of 
nearly  40,000  acres  of  land  in  the  Rapid  val- 
ley formed  a  co-operative  irrigation  company 
with  the  object  of  putting  the  lands  of  the 
valley  under  irrigation. 

Texas. 

^Bids  will  be  received  by  McSweeney 
Bros.,  Italy,  Texas,  at  once  for  75,000  yds.  of 
levee  work  5  to  7-ft.  filling,  6  to  8  ft.  berni' 
borrow  on  both  sides.  No  shrinkage.  Mostly 
ibrongb   fields. 


•*•  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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®Dr.  A.  C.  Wilkins,  Jennings,  La.,  has  been 
awarded  contract  by  Orange  County  for  build- 
ing a  5-ft.  levee  and  a  canal  through  the 
Sabine  River  marsh  from  the  river  to  the 
east  end  of  Green  ave.  at  Orange,  connecting 
with  the  Trans-Calcasieu  road. 

The  American  Rio  Grande  Land  and  Irriga- 
tion Co.  is  planning  to  extend  its  canal  system 
over  80,000  acres  more  of  land  at  Mercedes. 
It  is  stated  that  the  work  will  begin  in  the  new 
canals  at  once. 

Utah. 

.\  considerable  amount  of  drainage  work 
is  projected  in  the  vicinity  of  Salt  Lake  City. 
Among  the  projects  at  Benjamin,  Utah,  for 
which  plans  and  estimates  have  been  made  are 
tlie  li.illowing:  Benjamin  Drainage  District 
No.  1.  1,000  acres;  14,000  cu.  yds.  excavation; 
4,-550  ft.  tile  drains.  Benjamin  Drainage  Dis- 
trict No.  2.  1,000  acres;  -ji.OOO  cu.  yds.  excava- 
tion. Benjamin  Drainage  District  No.  3,  800 
acres;  17,000  cu.  yds.  excavation;  8,830  ft.  tile 
drains.  Surveys  have  also  been  made  and 
plans  are  about  completed  for  the  drainage 
of  the  Lake  Shore  Drainage  District,  Lake 
Shore,  Utah.  In  this  project  5,200  acres  are 
involved,  with  210,000  cu.  yds.  of  excavation, 
:10,000  cu.  yds.  of  which  is  already  done.  The 
project  involves  a  pumping  plant  and  the 
leveeing  of  a  part  of  the  drainage  water  into 
Utah  Lake,  which  is  at  a  higher  elevation  than 
the  adjacent  lands.  Plans  have  also  been  sub- 
mitted for  the  drainage  of  the  Hinckley-Des- 
eret-Oasis  tract  of  Millard  County,  Utah, 
which  involves  6,500  acres,  and  will  require 
233,000  cu.  yds.  of  excavation.  C.  F.  Brown, 
of  Salt  Lake  City,  who  is  interested  in  this 
project,  was  at  last  reports  in  Chicago  for  the 
purpose  of  purchasing  a  machine  for  the 
rapid  handling  of  this  latter  work.  R.  A.  Hart, 
1027  Boston  Bldg..  Salt  Lake  City,  Utah,  pre- 
pared the  plans  and  estimates  for  all  of  the 
above  work. 

Virginia. 

^Bids  will  be  received  until  11  a,  m..  May 
27,  by  R.  C.  Hollydav,  Chief  Bureau  of  Yards 
and  Docks,  Navy  Department,  Washington, 
D.  C,  for  water  closets  and  lavatories  at  the 
navy  yard,   Norfolk,   Va. 

•J»Bids  will  be  received  until  noon,  Mav  20, 
bv  Lieut  Col.  W.  C.  Langfitt.  U.  S.  Engi- 
neer, 920  17th  St.  N.  W.,  Washington,  D.  C., 
for  constructing  and  revetting  jetties  and  driv- 
ing marking  piles  in  James  River,  Va. 

^Bids  will  be  received  until  noon.  June  1, 
by  Lieut.  Col.  Mason  M.  Patrick,  U.  S.  Engi- 
neer. Custom  House,  Norfolk,  Va.,  for  dredg- 
ing in  harbor  at  Norfolk.  Va. 

Washington. 

I'ids  were  opened  .\iiril  \'>  at  the  office  of 
the  U.  S.  Reclamation  Service,  North  Yakima, 
Wash.,  for  the  construction  of  the  Kachess 
Dam   for  the  Yakima  project,  of  which  Chas. 


II.    Swigart.    North    Yakima,    is     Supervising  Wisconsin. 

Lngineer.     The    bids    were    received   on   two  t  i>-  1  n    1  1        .■,    ,   n, 

scheriulps     «r-tif.rl„l»    i    K„-„„    '^^'^'!'>="    o.     Lwu  ^Bids    will    be    received    until    1:30    p     m., 

ment     and     ouHet  Jn  r  ^  .^^   f^o^f '  May  20,  by  W.  C.  Staples,  Osceola,  Wi  .    fo; 

he   SDilTwav      Tbe  bl   r.         schedule  2   for  (,,,  construction  of  Drain  Nos.  1,  2  and  3  and 

I  lie   bpuiway.      i  tie    hicls    received   on   schedule  r        ■        ii,  r   it  ah  ,-    , 

I.  embankment  and  outlet  works    were  as  fol-  ^'^"""^  '^  '^■5'?  ='f/°"°^=^,  ^11  open   ditch, 

i'omV    V^.Vsh^^' (oTUi?°"^r^''°tf  ?     ^^-       -t-rdir^tT  bVre^;v^:d,"3.3S''cu^S.  fo^ 

S,;''^^l)'-Man  v^^'^ro"  &  "cf^OklXm^  '^'   'T'   1   "'T^i  '""^^  3^^  "^"T   '^^" 

Citv  nu-1a  ■  Ci^  'r  T  Xr  .^i--  '-'i^iaiioma  concrete  arch  culverts;  1 V2  miles  hve-wire 
^..uy.    ijkia. .      ^4)    L.    I..    Morris   Construction 

Co.   &  Traphagen,  Seattle,   Wash.  ' — 

1.     Clearing,    25   acres .5  170.00  $  loij.OO  $  loii.iiii  $  jr.o.OO 

.     Grubbing:.  20  acres jjo.oo  li>-,.00  400.00  i.iO.OO 

0.     Stripping,    13,500   cu.   vrt.s 40  60  40  4", 

Dredging:  

4.  Class  1,  95  000  cu.  yds .30  i.oo  ..SO  ..SO 

■■     Class  2    oOO  cu.   yds 15.00  2.00  1.00  35.00 

Outlet  channel  excavation- 

6.     Class  1,  90  000  cu.  yds 45  .60  1.00  1.00 

..     Class  2,  5.000  cu.  yds go  .70  1.50  2.00 

Trench   excavation: 

5.  Class  1    5,500  cu.  yds .45  2..50  5.00  5.00 

9.     Class  2,  500  cu.  yds 2.50  3.00  6.00  6.50 

Wet  excavation: 

10.  Class  1.  4.500  cu.  vds •>  1-,  2  00  5  00  191 

II.  Class  2,  500  en,  yds ]'...'.'.'..['.'.'.'.  3.00  2^50  6^00  6.'34 

Dry  e.xcavation: 

12.  Class  1,  50,000  cu.  vds 27  40  100  87 

13.  Class  2,  40.000  cu.  yds ;'.' 50  '45  I'so  101 

11.  Class  3.  5.000  cu.  yds isO  .75  2.00  3.00 

15.  Backfilling  around  conduits.  20.000  cu    yds .70  .40  50  45 

16.  Embankment,  hydraulic  method,  240.000  cu.  yds '.'.  36  .33  .60  !70 

17.  Embankment,  alternate  method.  240,000  cu  vds...  45  34  S5  75 
IS.  Rock  fill  in  drain  at  toe.  7,000  cu.  yds ' 1.5O  1.50  1.40  3.00 

19.  Riprap.  10,000  cu.  yds 1.7.-,  2.50  2.00  4  25 

20.  Grouted  paving.  2,600  cu.  yds fi.oo  3.50  6.00  5.00 

21.  Dry  paving,  520  cu.  yds 2. 00  2.50  3.00  4.81 

22.  Gravel  under  dry  paving,  500  cii.  yds i.OO  .50  2.00  4.00 

Concrete: 

23.  Class  A,  2,500  cu.  yds (1.30  6.25  10.00  9.00 

24.  Class  B,  3.500  cu.  yds jo.OO  6.50  15.00  11.00 

25.  Class  C,  370  cu.  yds i.-,.oo  10.00  20.00  12.00 

26.  Placing  reinforcing  steel,  300,000  lbs .01'',  .02  .00 Vi  .03 

27.  Placing  wrought  iron  and  structural  steel.  37,000  lbs...  .02"  .07  01  '  03 

28.  Placing  gates  and  operating  gear,  4  sets 100.00  150.00  500.00  200.00 

29.  12-inch  glazed  drain  pipe  in  place,  1.000  lin.  ft 1.25  .60  1.00  2.00 

Total  by  hydraulic  method .t35:,730         $418,965         $628,730         $683,291 

Total  by  alternate  method $375,730         $421,305         $688,730         $695,291 

The  bids  received  on  schedule  2— spillway —  fence,  galvanized  barbed  wire,  consisting  of 
were  as  follows:  (1)  C.  L.  Morris  Construe-  two  No.  12-gauge  wires  twisted  with  barbes 
tion  Co.  &  Traphagen,  Seattle,  Wash.;  (2)  not  over  six  inches.  Work  to  be  commenced 
Midland  Engineering  Co.,  North  Yakima,  on  or  before  June  10,  1911,  and  prosecuted 
Wash.;  (3)  Far  West  Construction  Co.,  Ta-  with  reasonable  dispatch  and  completed  No- 
coma,   Wash.;    (4)    Nelson   Bennett,    Tacoma,       vembcr   1,   1911 

Wash.;     (.5)     Manev    Bros.  &  Co.,  Oklahoma  

Citv,  Okla 

(1.)  (2.)  (3.)  (4.1  (5.) 

30.  Clearing.   6  acres $  150.00     $  100. 00     $  170.00     $  110.00     $  100. Oo 

31.  Grubbing,    5   acres 150.00         150.00         130.00         130.00         400.00 

Dry  excavation : 

32.  Class  1.  35,000  cu.  yds .55               .21V4  .S5  .60  .50 

33.  Class  2,  10,000  cu.  vds 1.00               .30  .50  .60  1.00 

34.  Class  3.  2.000  cu.  vds 2.00  2.00  1.00  .75  1.50 

35.  Backfilling.  2.000  cu.  vds .45               .60  .70  .60  .50 

36.  Grouted  paving.   250  cu.   vds 5.00  5.50  8.00  2.50  6.00 

37.  Dry  paving,   1,700  cu.  vds 4. 81  2.50  2.00  2.50  3.00 

38.  Gravel  under  dry  paving,  850  cu.  yds 4. 00  2.00  1.00  .60  2.00 

Concrete: 

39.  Class  A,  1,700  cu.  vds 9.00  7.50  8.00  6.50  10.00 

40.  Lumber,  5  M.  ft.  B.  M 35.00  50.00  40.00  40.00  50.00 

$  64,102     $  37.400     $  42.370     $  47,645     $  59,650 

Total  for  Schedule  1.  by  hyiiraulic  method  (for'd)    $683,291       $351,730     $418,965     $628,730 

Total  for  both  schedules  bv  hydraulic  method $747,393       $394,100     $466,610     $688,380 

Total  for  both  scliedules  by  alternate  method.  ..  .    $759,39:;       $418,100     $469,010     $718, 3811 


WATER -WORKS 


Alabama. 

The  citizens  of  Gadsden,  .\la..  have  voted 
bonds  to  the  amount  of  $50,00O  for  the  com- 
pletion of  the  waterworks  now  in  process  of 
construction.      The    entire     svstem     will     cost 

fl.Ml.lMKI 

California. 

•{•P.icK  will  be  received  niilil  11  a.  m.,  May 
1 1 .  by  Col.  George  McK.  Williamson,  Deputy 
Quartermaster  General,  Fort  Mason,  Cal.,  for 
constructing  a  6,000,000  gal  reinforced  con- 
crete reservoir  and  reconstructing  water  sys- 
!i  ni  at  Presidio  of  San  Francisco,  Cal. 

Water  Supt.  Fay  of  San  Diego,  Cal.,  has 
ni;ule  re(|nisitions  for  pipe  for  the  water  main 
to  be  laid  along  University  .\ve.,  and  for  pipe 
for  La  Jolla. 

Colorado. 

An  election  was  held  in  Grand  Junction, 
■Colo.,  on  .April  29  to  determine  between  moun- 


tain and  artesian  water  for  a  municipal  supiily. 
If  the  water  is  secured  from  Kannah  Creek 
the  system  will  cost  $.">0(l,ltOO,  while  the  arte- 
sian  well   i)ri)position   will   cost  $12."i,ituil. 

Florida. 

The  citizens  of  South  Jacksonville,  Fla., 
have  voted  the  issuance  of  bonds  to  the 
amount  of  $00,000  for  the  installation  of  a  w.i- 
terworks   system   and  an   electric   light    plant. 

Georgia. 

®VValton  &  Wagner  of  .Athmta,  Ga.,  have 
lieen  awarded  the  contract  Ijy  the  city  council 
of  Sparta,  Ga.,  for  the  construction  of  three 
and  one-half  miles  of  from  4-in.  to  8-in.  water 
mains,  two  7.'J0,0OO-gal.  pumps,  air  compressor, 
boiler,  power  house.  Itm.OOO-gal.  brick  reser- 
voir, 80,000-gal.  tank  on  a  steel  tower,  and 
for  the  construction  of  three  miles  of  sewers 
and  a  purification  plant. 


rSonds  to  the  :imount  of  $15,000  have  licen 
voted  liy  the  citizens  of  Barnesville,  Ga..  fnr 
extensions  to  the  water,  sewer  and  light 
systems. 

.\n  election  will  soon  be  held  in  .\sliliurn, 
(i:i.,  to  vote  1)11  the  proposition  of  issuing 
bonds  10  the  amount  nf  $20,000  for  the  con- 
struction of  a  u  :iterwiirks  :ind  :i  sewera.ge 
system. 

.\n  election  w.is  held  in  Fort  Valley,  Crii.,  on 
.\pril  29  for  the  purpose  of  voting  on  the 
jjroposition  of  issuing  bonds  to  the  amoniil  of 
$35,000  for  the  erection  of  a  school  building, 
complete  the  w.'iterworks  system  and  the  lay- 
iii.g  "f   sewcr;i,ge 

Illinois. 

•J*!)ids  will  lie  received  by  L. 
Commissioner  of  Public  Works, 
imtil  May  4  for  furnishing  and 
the    ^Ictcr    .Mechanical    Shops. 


]■'..  .McGaiiu, 
Chicago.  Ill, 
deli\'ering  :it 
l:!:tH    Indiana 


•}•  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recenfly. 
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Ave.,  hcnilock  and  pine  lumber  as  follows : 
For  term  ending  Oct.  1,  1911.  hemlock.  I,(i00 
pes.  2  in.xlO  in..\4  ft.  4  in..  l.tiOO  pes.  I.'  in.xlO 
in.xl  ft.,  1,200  pes.  2  in.xlO  in.x4  ft.  10  in., 
1,200  pes.  2  in.xlO  in.x4  ft.  10  in.,  800  pes. 
4  in.x4  in.x3  ft.  4  in.,  400  pes.  4  in.x4  in.xl  ft. 
ti  in.,  400  pes.  4  inx4  inx2  ft.  4  in.,  1.200  pes. 
2  in.xlO  in.xl  ft.  (i  in.,  200  pes.  1  in.xl2  in.x3  ft. 
8  in.,  200  pes.  1  in.xl2  in.x3  ft.  8  in.,  200  pes. 
1  in.xl2  in.x4  ft.  IS  in.:  1,5C>0  pes.  No.  1  pine 
as  follows:  20  pes.  1  in.xU  in.xl2  ft.  I).  &  M„ 
Iti  pes.  1  in.xG  in.xlG  ft.  D.  &  U..  Hi  pes.  2  in. 
xl2  in.xl4  ft.  rough,  Ui  pes.  3  in.xl2  in.xl4  ft. 
rough,  20  pes.  2  in.xU  in.xl2  ft.  matched  lum- 
ber. All  lumber  furnished  hereunder  shall 
be  grade  No.  1  hemlock  and  No.  1  pine, 
sound  and  free  from  dry  rot,  culled  or  split 
pieces.  Cash  or  certified  cheek  for  $100  must 
accompany  proposal. 

•{•Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  111., 
fourth  rtoor  City  Hall,  until  11  a.  m.,  Thurs- 
day, May  11,  for  materials,  labor,  etc.,  on 
concrete  foundations  for  two  electrically  driv- 
en centrifugal  pumps  in  the  Twenty-second 
St.  Pumping  Station  and  m.ike  necessary 
changes  in  the  building.  Cash  or  certified 
check  to  the  amount  of  $.500  must  aceompanv 
proposal. 

®L.  E.  McGann.  Commissioner  of  Public 
Works,  Chicago.  111.,  has  awarded  to  Gindelc 
Bros..  Chicago  Opera  House  Block,  Chicago, 
the  contract  for  materials,  labor,  etc.,  neces- 
sary for  pumping  out  Sections  1  and  2  South- 
west Land  Tunnel,  constructing  one  11  ft. 
shaft  in  earth  and  rock  and  constructing  2-50 
lin.  ft.  of  9  ft.  tunnel  in  rock  and  other  "work 
for  the  lump  sum  of  $47,7u0.  Bids  were 
opened  April  10,  1911.  (Details  specifications 
published  in  Enginf.ering-Contr.^cting  -\Dril 
5.) 

SL.  E.  McGann.  Commissioner  of  Public 
Works.  Oiicago,  III,  has  awarded  the  con- 
tract for  furnishing  lubricating  oils  to  the 
various  pumping  stations  to  the  Magie  Oil 
Co..   1.5.5   N.   Canal   St.     Bids   opened   .\pril  G. 

®L.  E.  ^IcGann,  Commissioner  of  Public 
Works,  Chicago,  111.,  has  awarded  to  F.  W. 
^lyrick,  218  LaSalle  St.,  the  contract  for  con- 
structing a  reinforced  concrete  floor  and  ash- 
pits in  the  boiler  room  of  the  Roseland 
Pumping  Station,  104th  St.  and  Stewart  Ave., 
for  the  lump  sum  of  $3,100.  Bids  opened 
ilarch   27. 

The  East  St.  Louis,  111.,  city  council  has 
passed  an  ordinance  empowering  the  City  Wa- 
ter Co.  to  lay  an  8-in.  water  main  in  Regent 
Ave.,  and  Monroe  St..  in  Lansdowne. 

Iowa. 

^Bids  will  be  received  until  7 :30  p.  m., 
I\Iay  15,  by  City  Council.  Tipton,  la.,  for  the 
work  of  drilling  an  artesian  well  and  furnish- 
ing all  necessary  labor  and  material.  C.  H. 
Foy  is  City  Clerk. 

The  citizens  of  Roland,  la.,  on  April  18 
voted  the  issuance  of  bonds  to  the  amount  of 
$8,000  for  the  erection  of  an  electric  light 
plant  and  to  the  amount  of  $Ul,000  for  a  wa- 
terworks plant. 

The  city  council  of  Des  Moines,  la.,  has 
instructed  Mayor  Hanna  to  continue  negotia- 
tions with  the  officials  of  the  Des  Moines  Wa- 
ter Co.,  to  purchase  the  plant.  An  election 
will  be  held  shortly  to  vote  bonds  for  that 
purpose. 

Kentucky. 

Chas.  E.  Collins,  Civil  Engineer,  Dre.xel 
Bldg.,  Philadelphia,  Pa.,  is  preparing  plans 
for  a  concrete  dam  for  the  Shelbvville  Water 
&  Light  Co.,  of  Shelbyville,  Ky.  ' 

Louisiana. 

The  Waterworks  Co.,  of  Shreveport,  La., 
has  placed  an  order  for  the  machinery  for  a 
new  intake.  The  entire  cost  of  the  new  in- 
take is  estimated  at  $-50,000.  and  it  is  to  take 
it?  supply  of  water  from  the  Red  River  instead 
of  Cross  Bayou. 

Michigan. 

•{•Bids  will  be  received  until  May  10.  by  the 
Well  Committee,  .-\kron.  Mich.,  for  the  con- 
struction of  6  wells  in  the  village  to  be  curbed 


with  cement  blocks  and  arched  over  with  con- 
crete. Further  particulars  can  be  obtained  of 
E.  A.  Hess.,  .X.  Br:uult  or  C.  W.  Stacy. 

The  city  council  of  ITint,  Mich.,  has  been 
petitioned  for  the  extension  of  the  water  main 
on  Harrison  St.,  from  I'jghth  to  lOlh  Sts. 

The  city  council  of  Benton  H;irbor,  Mich., 
has  voted  to  resubmit  the  water  bonding  prop- 
osition to  the  voters  on  May  4. 

Minnesota. 

•{•Bids  will  be  receiveil  until  7:30  p.  m., 
M:iy  22.  by  1).  Donohue,  Village  Clerk,  North 
Mankato,  Minn.,  for  the  construction  of  water 
works  system,  including  the  following  appro.x- 
imate  quantities;  1  8-in.  artesian  well  from 
300  to  _  400  ft.  deep;  one  concrete  storage 
reservoir  and  settling  basin,  capacity  96,000 
gallons;  one  reinforced  concrete  reservoir, 
capacity  60,000  gallons.  Also  about  900  ft.  of 
10-iii.  water  main,  15,000  ft.  of  6-in.  water 
main,  20  fire  hydrants,  one  10-in.  gate  valve, 
15  6-in.  gate  valves,  900  ft.  of  sewer  drain 
pipe.  Bids  will  be  received  on  electric  pump- 
ing equipment,  consisting  of  two  3-phase.  60- 
eycle,  220-volt  motors,  direct  connected  to 
single  stage  centrifugal  pumps.  .Alternate 
bids  will  also  be  received  on  gasoline  equip- 
incnt,  consisting  of  engine  and  triplex  pump. 
Separate  bids  will  be  received  on  reservoirs 
and  pump  house,  pumping  equipment,  water 
mains  and  well. 

®The  water  works  committee  of  the  city  of 
Minneapolis,  Minn.,  has  awarded  the  contract 
for  furnishing  special  castings  for  the  filtra- 
tion plant  to  James  B.  Clow  &  Sons  of  350 
Franklin  St.,  Chicago,  111.,  for  $117  per  ton, 
total  amount  $3,805.  The  Rensselaer  Valve 
Co.,  at  $1,822  was  awarded  the  contract  for 
furnishing  valves,  and  the  Venturi  Meter  Co. 
secured  the  contract  for  one  60-in..  and  one 
6-in.  meter  for  $1,910. 

Bids  were  opened  on  .\pril  2iith  for  a 
Water  Works  System  for  Chokio.  Minn.,  for 
which  Oscar  Claussen  Engineering  Co.,  Nat. 
Ger.-Am.  Bank  Bldg.,  St.  Paul,  :\Iinn,,  is 
Engineer.  Alternative  bids  were  called  for 
on  (A)  Air  compressor  system,  consisting  of 
3,300  gallon  reinforced  concrete  reservoir, 
about  5,600  ft.  of  6  in.  and  4  in.  cast  iron 
pipe :  pumping  plant  and  accessories,  includ- 
ing 16  h.p.  gasoline  engine;  8  ft.x.36  ft.  com- 
pression tank,  air  compressor  and  air  lift; 
25  ft.x40  ft.  power  house.  (B)  Gravity  sys- 
tem, consisting  of  40,000  gallon  steel  "tower 
and  tank,  about  5,600  ft.  of  6  in.  and  4  in. 
cast  iron  pipe ;  5  h.p.  gasoline  engine,  a  deep 
well,  pumping  head  and  14  ft.xl6  ft.  pump 
house.  The  following  bids  were  received : 
Cook  Construction  Co.,  Des  Moines,  la.  (  \ ) 
$9,460,  (B)  $9,993;  C.  W.  Roland  Co.,  Des 
Moines,  la.,  (A)  $9,.560,  (B)  $9,.560 ;  Gilbert 
W.  Haggart,  Fargo,  N.  D.,  (A)  $10,.50n  (B) 
$10,600:  J.  G.  Robertson,  St.  Paul,  Minn.. 
(contract  awarded)  (A)  $8,776,  (B)  $9,159; 
Des  Moines  Bridge  &  Iron  Co..  Des  Moines 
la.,  (A)  $9,690,  (B)  $8,895;  Blackhawk 
Const.  Co.,  Waterloo,  la.,  pipe  line,  pipe  line 
$4,541,  steel  tower  and  tank  $4,896;  Alinne- 
apolis  Steel  &  Machinery  Co..  Minneapolis. 
Minn.,  steel  tower  and  tank  $3,500;  Magnee 
Johnston,  Minneapolis,  Minn.,  pipe  line  $5.- 
611;  Chicago  Bridge  &  Iron  Co.,  Chicago,  III., 
steel  tower  and  tank  $4,i>25. 

Mississippi. 

^Bids  will  be  received  until  1  p.  m..  May  5, 
by  J.  P.  Dear,  Village  Clerk,  Bassfield,  Miss., 
for  the  construction  of  a  complete  water  works 
system.  Xavier  A.  Kramer,  Magnolia,  Miss., 
is  Village  Engineer. 

The  citizens  of  .Amory,  Miss.,  have  voted 
bonds  in  the  sum  of  $65,000  for  the  installa- 
tion of  a  waterworks  and  a  sewerage  system. 

At  a  recent  mass  meeting  of  the  citizens  of 
Tylertown,  Miss,  to  consider  the  question  of 
private  or  municipal  ownership  of  water  and 
electric  light  plants,  it  was  voted  unanimously 
in  favor  of  private  ownership.  The  franchise 
will  be  let  to  the  best  bidder. 

Missouri. 

C.  R,  ."Xnderson,  City  Clerk  of  Purcell,  Mo., 
will  sell  bonds  May  9  to  the  amount  of  $3,000 


for  waterworks. 

Mayor  John  N.  Olson  of  St.  Charles,  Mo.,  is  | 
agitating  improvements  to  the  waterworks  ' 
system.  ; 

Montana. 

Charles  E.  Bockus,  receiver  for  the  Helena 
Water   Works   Co.,   has   offered   the   plant    of  ' 
that  company  to  the  city  of  Helena,  Mont.,  for 
the  consideration  of  $400,(100.  j 

Nebraska.  j 

.■\n  election  was  held  in  .'\nselmo.  Neb.,  on 
.\pril  25  for  the  purpose  of  voting  on  the  in- 
stallation of  an  electric  light  and  waterworks 
for  the  vilUage.     It  is  reported  that  the  prop-  I 
osition  carried.  ' 

The  water  board  of  Omaha,  Neb.,  will  sub- 
mit a  bond  proposition  to  the  people  some  time  i 
during  this  month  in  the  amount  approximate-  1 
ly  of  $8.2.50,000,  to  make  payments  in  full  for  ' 
the  purchase  of  the  water  plant  of  the  Omaha 
Water  Co.,  and  to  build  the  new  mains  needed.   ; 

The  city  council  of  Beatrice,  Neb.,  has  voted  j 
not  to  construct  the  concrete  reservoir  pro-  ' 
posed  in  connection  with  the  new  waterworks  , 
system.  The  estimated  cost  of  the  reservoir 
was  $21,520.  The  W.  K.  Palmer  Co.,  717-720  ' 
Dwight  Bldg.,  Kansas  City,  Mo.,  is  Engineer.   1 

The  purdiase  of  the  Plattsmouth,  Neb.,  wa-  * 
ter  plant  by  the  city  is  being  considered  by  a  I 
committee  from  the  Commercial  club  and  the  ' 
city  council. 

The  city  council  of  Fairbury,  Neb.,  plans  to 
improve  the  city  water  plant  to  the  extent  of 
$30,000.  A  new  standpipe  will  be  erected  and 
new  mains  laid.  Plans  and  specifications  for 
the  work  were  prepared  by  Burns  &  McDon- 
nel,  Scarritt  Bldg.,  Kansas  City,  ]Mo. 

New  Jersey.  i 

The  city  council  of  Brighton,  X.  J.,  has  \ 
authorized  the  issuance  of  bonds  in  the  sum  of  I 
$75,000  for  a  water  system.  j 

The    Somerset     Water     Co.,     of     Somerset 
Count3-,    Somerville.    N.    J.,    owing    to    objec- 
tions by  the  State  Water  Supply  Commission, 
Trenton,  N.  J.,  has  agreed  to  make  a  number    ■ 
of   changes   in   its   plans   to    furnish   water   to    ' 
Bedminster,  Peapack  and  Gladstone. 

New  York.  | 

^Bids  will  be  received  until  7  :.30  p.  m.,  ■ 
May  11,  by  Board  of  Public  Works,  Geneva,  , 
N.  v.,  for  laying  about  13,000  ft.  of  20  in.  cast  '. 
iron  water  main,  including  valves  and  specials.  ' 
C.  T.  Church  is  Superintendent.  ' 

The  aldermen  of  Geneva,  N.  Y.,  at  a  recent 
meeting  voted  to  put  before  tlie  taxpayers  at 
a  special  election  to  be  held  May  23.  the  prop- 
osition to  install  a  sand  filtration  plant  to  cost     | 
$40,000.  j 

It  is  planned  to  install  a  waterworks  system    : 
in  the  city  of   Sodus,   N.  Y.,  at  an  estimated 
cost  of  $25,000.     The  water  supply  would  be 
secured  from  springs  located  in  the  village. 

Chas.    E.    Collins,    Civil    Engineer,    Drexel    i 
Bldg..    Philadelphia,    Pa.,    is    preparing    plans 
for  improvements  to  the  waterworks   for  the  1 
village    of    Granville,    N.    Y.     The    improve- 
ments  w-ill   consist  of  a   new   concrete   reser-     j 
voir,    filtration    plant,    a    pumping    station    of 
about    2.000    gals,    per    minute    capacity    and     ] 
diout  two  miles  of  12  in.  cast  iron  mains.  \ 

North  Carolina. 

Bonds    in    the    sum    of    $15,000    have    beeiT 
voted  by  the  citizens  of  Black  Mountain,  N.  C, 
for   the    installation   of   a    waterworks    and   a    j 
sewer  system.  1 

It  is  planned  to  construct  a  waterworks  sys-  fl 
lem  in  Concord,  N.  C,  at  an  estimated  cost  of  "■, 
$50,000.  ] 

The  Oxford  Water  Co.  has  been  incorporat- 
ed at  Oxford,  N.  C,  with  a  capital  stock  of 
$15,000.  The  incorporators  are:  A.  H.  Pow- 
ell of  Oxford:  Richard  C.  M.  Calvert  of  Col- 
lege Park,  Md..  and  Charles  F.  Nesbit  of  I 
Washin.gton,  D.  C. 

Ohio. 

^•Bids  will  be  received  until  Noon.  May  9,  ' 

by   Director  of  Public  Service.  J.  J.  Wenner,  j 

Clerk,  Cincinnati.  O.,  for  laying  cast  iron  pipe.  | 

special  castings  and  valves,  and  other  miscel-  i 

laneous  work  in  connection  therewith,  for  the  J 


'X'  indicates  work  new  open  for  bids.     ®  indicates  a  contract  let  recently. 
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Water  Distribution  Systfiii  of  the  City  of  Cin- 
cinnati, Ohio,  in  Lick  Run  road,  Boudinot 
Ave,  Mozart  Ave.,  Wahiut  St.  and  Harrison 
pike.  Phins,  specifications  and  blank  proposals 
can  be  obtained  at  the  office  of  the  General 
Superintendent  of  Waterworks. 

Citizens  of  New  Berlin,  O.,  voted  April  22 
the  issuance  of  bonds,  it  is  reported,  to  the 
amount  of  $3."i,000  fur  the  installation  of  a 
water  works  plant  and  a  sewerage  system. 
The  bond  issue  proposed  for  the  water  system 
will  total  $1.1,000  and  the  issue  for  the  sewer- 
age system  $20,000. 

The  city  council  of  Cincinnati,  O.,  has  decid- 
ed to  issue  bonds  to  the  amount  of  $100,000 
for  the  purpose  of  providing  funds  for  extend- 
ing .-md  improving  the  existing  waterworks. 

Oklahoma. 

Bonds  have  been  voted  bv  the  citizens  of 
Kingfisher,  Okla..  to  the  amount  of  $28,000 
for  the  extension  of  the  waterworks  system 
and  electric  light  system. 

.\  watcrw-orks  system  is  to  be  constructed  in 
Sopcr.  Okla.,  estimated  to  cost  $12,000.  J.  E. 
Davis  of  Caddo,  Okla..  is  Engineer. 

Oregon. 

^■Bids  will  be  received  imtil  about  May  20, 
City  of  Gresham,  Ore.,  for  the  construction 
of  water  works  distributing  system  and  sani- 
tary sewerage  svstem  for  that  place.  Louis 
C.  'Kelsey,  Selling  BIdg.,  Portland,  Ore.,  is 
Engineer. 

It  is  reported  that  the  citizens  of  Haines, 
Ore.,  on  April  20  voted  the  issuance  of  bonds 
to  the  amount  of  $20,000  for  the  installation 
of  a  water  pumping  system. 

Pennsylvania. 

.At  a  recent  nict-ting  of  tin-  citizens  of 
Wyomissing,  Pa.,  it  was  unanimously  decided 
10  adopt  the  recommendations  of  a  special 
cotnmiltcc  appointed  to  establish  a  municipal 
light   and  power  plant. 

South  Dakota. 

4«Bids  will  be  received  until  8  p.  m.,  May  8, 
by  L.  L.  Ness,  City  .\uditor,  Mitchell,  S.  Dak., 
for  the  construction  of  approximately  (1.900  ft. 
of  4  in.  water  mains  and  separate  bids  will 
be  received  for  laying  same,  including  tire 
hydrants,  valves,  crosses,  etc..  connected  with 
present  system. 

The  Dakota  Engineering  Co..  :?0!)-:1l3  West- 
ern Nat.  Bank  BIk.,  Mitchell,  S.  Dak.,  is  pre- 
paring designs  for  a  water  works  system  for 
the  town  of  Ipswich,  S.  Dak.,  which  will  cost 
about  $2,200. 

Tennessee. 

.Steps  are  lieing  taken  to  issue  bonds  for  a 
water  plant  in  .Arlington,  Tenn.  The  city  pro- 
poses to  erect  and  maintain  a  water  plant  to 
cost  approximately  $i!.OO0. 


Texas. 

An  election  has  been  called  for  May  23  in 
Caldwell,  Tex.,  for  the  purpose  of  voting  again 
on  a  question  of  issuing  bonds  for  the  erec- 
tion of  a  standpipe. 

The  Gulf  Coast  Drilling  t^o.,  has  been  in- 
corporated at  San  .Xntonio.  Tex.,  with  a  cap- 
ital slock  of  $10,00(1,  for  the  purpose  of  con- 
structing and  opcr.-iling  dams,  reservoirs, 
canals,  laterals  for  irrigation,  etc.  The  incor- 
porators are:  I.  N.  I'.ettison,  M.  J.  Bass.  H. 
G.  Egli. 

The  Granbury  Water,  Ice,  Light  &  Power 
Co.,  has  been  incorpor.-itcd  at  Granbury,  Tex., 
with  a  capital  stock  of  $:M,(iO(».  The  company 
will  begin  at  once  the  construction  of  water, 
ice,  light  and  power  plant.  Jas.  W.  Hockaday, 
Granbury,  is  interested. 

The  Mission   Land   &  Improvement   Co.,  of 
Mission,  Tex.,  has  floated  bond  issue  of  about 
$riOO.OnO  and  plans  to  install   waterworks  sys- 
tem, electric  light  svstem  and  an  ice  plant. 
Utah. 

It  is  reported  that  the  city  of  (Dgden,  I'tah, 
has  sold  bonds  to  the  amount  of  $100,000  to  H. 
T.  Holtz  &  Co.,  of  St.  Louis,  Mo.,  for  water- 
works improvements. 

Virginia. 
•{•Bids  will  be  received  until  12:30  p.  m.. 
Mav  16,  by  Board  of  Control,  T.  E.  Purdie, 
chairman.  Norfolk,  Va..  for  furnishing,  deliv- 
ering and  installing  three  electrically  driven 
centrifugal  sewer  pumps,  including  electrical 
apparatus,  switchboard,  etc.  The  pumps  will 
be  of  following  capacity:  Two  of  1,((00  gals, 
per  minute  and  one  1,500  gals,  per  minute. 
W.  T.  Brooks  is  City  Engineer. 

The  citizens  of  Christiansburg,  Va..  on  .'\pril 
25  voted  the  issuance  of  bonds  to  the  amount 
of  $40,000  for  the  purpose  of  inslalling  a  wa- 
terworks. 

An  election  will  be  held  in  Blacksburg,  Va., 
on  May  16  to  vote  on  the  proposition  of  issu- 
ing bonds  in  the  sum  of  $12,000  for  the  in- 
stallation of  a  waterworks  system  and  a  sew- 
erage svstem. 

The  Norfolk  Water  Commission,  Norfolk, 
Va.,  has  made  its  report  to  the  city  cotuicil, 
recommending  a  source  for  a  larger  municipal 
water  supply,  and  the  additional  source  or 
sources  will,'  it  is  said,  yield  30,0i)(t  or  40,000 
gals,  of  water  per  day.  at  an  estimated  cost  of 
$1.000,00n  to  purchase  the  property  necessary 
for  the  purpose  and  make  tlial  new  supply 
available. 

Washington. 

•  Louis  C.  Kelsey.  Civil  Engmeer,  104-5  Sell- 
ing Bldg.,  Portland,  Ore.,  has  been  employed 
by  the  city  of  Elma.  Wash.,  to  ])reparc  plans, 
specifications  and  estimates  for  increasing  the 
water  supply  by  means  of  pumping  and  for 
the  installation  of  a  sewerage  system. 


Wisconsin. 

The  city  council  of  Wausau,  Wis.,  has 
granted  petitions  for  the  extension  of  the  war 
tcr  mains  from  Garfield  .Ave.  to  Porter  St., 
on  Werle  .Ave.,  from  Prospect  Ave.  to  Gen- 
rich  St.,  on  Dunbar  St.,  and  from  Fifth  Ave. 
south  to  Bopf  St. 

®The  Allis-Chalmers  Co.,  of  Milwaukee, 
Wis.,  has  been  awarded  the  contract  by  the 
Board  of  .Awards  of  Baltimore,  Md.,  for  fur- 
nishing a  new  pump  to  be  placed  in  the  Mount 
Rm-A\  pumping  station  for  $166,336.  The  new 
pump  will  be  a  triple  expansion  one  of  .30,000- 
00(i-gals.  capacity  per  day.  It  will  be  used  to 
pump  water  to  the  high  and  low  service  sec- 
tion of  the  water  system.  Bids  were  opened 
.\lM-il  26. 

Wyoming. 

•}«Bids  will  be  received  until  Noon,  May  31, 
liv  Constructing  Quartermaster,  Fort  Yellow- 
stone, Wyo.,  for  furnishing  labor  and  material 
for  constructing  pipe  line  from  Panther  Creek 
to  point  near  Rustic  Falls  for  Fort  Yellow- 
stone water  system. 

Canada. 

®The  town  of  Gleichen,  Alta.,  voted  on 
.April  26,  for  the  second  time,  on  a  by-law 
to  spend  $30,000  on  water  works  and  sewers, 
on  account  of  a  technical  error  in  the  original 
by-law,  and  passed  the  new  by-law.  The  fol- 
lowing contracts  for  materials  have  been 
awarded :  Contract  A— drilling  deep  well— 
The  .Alberta  Well  Drilling  Co.,  Calgary.  Con- 
tract B— supply  of  lapwelded  steel  pipe— Gen- 
eral Supplies,  Ltd.,  Calgary,  for  Stewards  & 
Llovds.  Contract  C— gate  valves— Canadian 
Fairbanks  Co.,  for  Alley  &  McLellan's  valves. 
Contract  D— hydrants— Calgary  Iron  Works 
Co.,  Calgarv.  Contract  E— elevated  steel  tank 
— Des  Moiiies  Bridge  &  Iron  Co.,  Des  Moines, 
la.  Contract  F— sewer  pipe— Red  Wing  Sew- 
er Pipe  Co.,  Red  Wing,  Minn.  Contract  G— 
manhole  covers,  etc.— London  Foundry  Co., 
London,  Out.  The  work  will  be  constructed 
by  the  John  Gait  Engineering  Co.,  P.  O.  Box 
lilO.  Calgary,  Alta. 

The  town  of  Ridgetown,  Out.,  has  prac- 
tically decided  to  invest  a  sum  not  exceeding 
$35  000  in  a  water  works  system.  The  system 
as  outlined  will  produce  1,250,000-gals.  of  wa- 
ter per  dav  from  artesian  wells.  .A  bond  elec- 
tion will  be  held. 

The  citizens  of  Welland.  Out.,  on  .Aprd  26 
voted  the  issuance  of  $75,000  in  bonds  for 
additions  and  extensions  to  the  waterworks 
plant. 

The  town  of  Red  Dear,  Alta.,  will  put  m  a 
considerable  amount  of  water  and  sewer  ex- 
trusions and  a  large  extent  oi  cement  walks 
this  year  under  the  supervision  of  The  John 
Gait 'Engineering  Co.,  P.  O.  Box  1110,  Cal- 
garv, .Alta. 


SEWERAGE     AND     GARBAGE     DISPOSAL 


Alabama. 

(i'Thc  city  council  of  New  Decatur.  .\1a..  on 
.April  l!l  received  bids  for  the  construction  of 
sewers  and  awarded  the  contracts  as  follows: 
.Adamant  Stone  &  Roofing  Co..  Nashville, 
Tenn..  storm  sew^er,  $T.3o,s! ;  W.  iM.  Leftwich 
Co.,  Nashville.  Tenn..  stnrm  sewer,  $1,628,  and 
a  sewer  lateral,  $1,370. 

Arkansas. 

.\  sewer  district  is  contemplated  in  Little 
I\ock,  .Ark.,  that  will  extend  from  18th  St.  on 
the  north  to  the  city  limits  on  the  south  and 
from  Park  .Ave.  to  the  city  limits  on  the  west. 
.Another  district  is  contemplated  which  will  in- 
clude all  the  unsewered  portion  of  the  old  city 
•-urrotmding  Alount  ll'illy  cemetery. 

California. 

®The  city  council  of  Fresno,  Cal..  has 
;iwarded  August  Spooner  the  contract  for  the 
laving  of  a  12-in,  sewer  in  Kern  St.  for 
.?5,0.9.5. 


.An  electiiiii  was  held  in  (  )rlanil,  (."al,  on 
Mav  2  for  the  purpose  of  \nting  on  the  issu- 
ance of  bonds  in  the  sum  of  $.'iO,im(i  fur  water 
works  and  sewers, 

Colorado. 

The  election  which  was  t.i  be  In  Id  ni  Wm 
ters.  Colo.,  on  .\pril  2.">  fnr  the  |)nrpo>e  .>( 
lionding  the  town  for  a  sewer  system  has  lieen 
postponed  on  accuunt  of  the  desire  of  the  city 
attorney-  to  make  a  change  in  the  ordinance 
calling  for  election.  .Another  election  wdl  be 
held  about  M.iv  '.'. 

District  of  Columbia. 

•J-Bids  will  be  received  until  2  p.  m..  May  !). 
bv  commissioners  of  the  District  of  Columbia. 
Washington.  D.  C,  for  .■onstructing  sewers  in 
the  district. 

Georgia. 

The  board  '<i  :[lilerinin  uf  .Amencus,  Ga., 
has  received  plans  from  a  number  of  consult- 
ing engineers  for  a  survey  of  the  city  to  pre- 


pare fur  the  extension  of  the  water  and  sewer- 
age systems. 

Idaho. 

^Bids  will  be  received  until  In  a.  m.,  .May 
10,  bv  J.  W,  Hutchins,  chairman,  sewer  com- 
mittee. Local  Sewerage  Improvement  District 
.\o.  1.  MuUan.  Idaho,  for  the  construction  of 
a  sewer  svstem  in  Local  Sewerage  Improve- 
ment District  No.   1  in  the  village  of  Mullan. 

Illinois. 

The  board  of  puldic  works  of  Mnnmouth, 
111.,  idjins  the  construction  of  a  new  imblic 
sewer  in  the  southeast  part  of  the  city.  Speci- 
fications and  estimates  have  been  drawn  up  by 
the  board  and  will  be  presented  to  the  citv 
council.  It  is  proposed  to  start  the  sewer  on 
East  11th  -Ave.  at  the  intersection  with  Soiith 
Fourth  .Ave.  and  run  it  so  as  to  connect  with 
the  main  citv  sewer  on  Fast  Second  .Ave.,  be- 
tween South'  Seventh  and  Eighth  Sts^  The  es- 
timated cost  of  the  improvement  is  $7,000. 


•i-  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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The  town  of  Hamilton,  HI.,  contemplates  the 
installation  of  a  sewer  system  and  a  water 
works  system. 

Indiana. 

®Thc  .\merican  ConstriKtion  Co.  has  been 
awarded  the  contract  by  the  Board  of  Public 
\\  orks  of  Indianapolis.  Ind„  for  the  construc- 
tion of  a  sewer  in  Dearborn  St.,  from  Michi- 
gan to  a  point  l,l;■|.^  ft.  north.  Contract 
awarded  on  .\pril  ^(i. 

City  Engineer  Wiiliam  S.  Moore  of  South 
Bend,  Ind„  has  submitted  specifications  to  the 
board  of  public  works  for  the  construction  of 
the  Bowman  creek  sewer,  which  will  cost  ap- 
pro.ximatcly  $1-25.000.  The  sewer  will  be  0,000 
ft.  m  length  and  will  have  an  average  inside 
area  of  100  sc|.  ft.     It  will  be  of  concrete. 

Iowa. 

-J-Bids  will  be  received  until  o  p.  m..  May  8. 
by  Charles  J,  Duflf,  city  clerk.  Council  Bhififs, 
ia.,  for  the  construction  of  a  sewer.  The  fol- 
lowuig  appro.ximate  quantities  arc  included: 
425  hn.  ft.  of  8-in.  sewer,  ()85  lin.  ft,  of  10-in. 
sewer.  470  lin.  ft.  of  fi-in.  laterals  sewer,  .^nd 
the  said  nnprovement  and  sewers,  if  any,  is  to 
be  made,  constructed  and  reconstructed  upon 
and  in  the  following  streets,  avenues  and  al- 
leys of  said  city,  and  in  case  of  sewers  of  the 
s^zes  designated,  to-wit :  8  ins.  in  diameter  on 
Charles  St.  from  Kappel  .Vve.  to  Stahl  Ave: 
10  ins.  in  diameter  on  Twelfth  .'Vve.  from  cen- 
ter of  Third  St.  to  a  point  IKi  ft.  each  of  east 
line  of  High  St. 

®Tbe  city  council  of  Iowa  Falls  la ,  has 
closed  a  contract  with  Guy  K.  Smith  of  In- 
dianola.  la.,  to  construct  a  sanitary  sewer  on 
the  south  side.  The  improvement  will  cost 
about  $-1,000. 

The  city  council  of  Logan,  la.,  will  receive 
bids  until  May  .5  from  engineers  as 
to  cost  of  making  a  survey  and  plat  and  profile 
of  a  sanitary  sewerage  system  for  the  city  of 
I.ogan. 

.\  resolution  will  be  before  the  city  council 
of  Valley  Junction.  la.,  on  May  25  calling  for 
the  construction  of  the  sewer  system  and  the 
erection  of  a  modern  sewage  disposal  plant 
estimated  to  cost  $41,000.  Charles  P.  Chase 
of  Clinton.  la.,  has  prepared  the  preliminary 
plans  for  the  system. 

It  IS  proposed  to  construct  a  sanitary  sewer 
in  the  city  of  Esse.x,  la.,  on  Omaha,  Ne- 
braska, Illinois,  Iowa  and  Burlington  Aves. 

Kansas. 

^-Bids  will  be  received  until  3  p.  m..  May  9. 
by  Board  of  Commissioners  at  the  office  of 
i-d  Metz.  city  clerk,  Hutchinson,  Kan.,  for  the 
construction  of  approximately  .3,675  ft  of  8- 
in  and  170  ft.  of  6-iii.  sewer  in  Tefferson  St 
sub-district.  laterals  No.  13,  14  and  IS  in  ac- 
cordance with  plans  and  specifications'  of  the 
city  engineer  on  file  in  the  clerk's  office  \ 
check  certified  by  a  local  bank  for  $100  must 
accompany  each  bid. 

Kentucky 


The  Board  of  Sewerage  Commissioners  of 
Louisville.  Ky.,  is  discussing  plans  for  a  pro- 
posed sewer  to  begin  at  a  point  in  Alta  A.ve 
and  e.xtend  through  Cherokee  Park  to  the  so 
called   Beargrass  sewer.     The  proposed  sewer 

'l'°    L^'i?.';^'  °"'^  "'■''=  '"  '^""th  and  will  cost 
about  $fi0,000. 

Maryland. 

The  $10,000,000  sewerage  loan  will  be  sub- 
niitted  to  the  voters  of  Baltimore,  Md.  at  the 
-May  election.  This  money  will  be  used  to 
coniplete  the  sewer  system  and  disposal  plant 
and  for  machinery. 

Massachusetts. 

The  following  bids  were  received  .•\pril  23 
l^y  the  Commissioner  of  Public  Works,  L  T 
Rourke.  for  the  disposal  of  garbage  and 
refuse  m  the  city  of  Boston,  with  the  excep- 
tion of  West  Roxbury  and  East  Boston  In 
all  cases  the  city  will  do  the  collecting  and 
dumping  m  stations,  the  contractor  to  remove 
the  garbage  and  refuse  for  the  stations  and 
dispose  of  it  in  a  sanitary  manner:  Joseph  P 
O'Riordan,  $197,000  for  the  first  year,  with  an 

•{'  indicates 


increase    of    2  1/0    per    cent    each    succeeding 
year;  the  Boston  Disposal  Co.,  $234,940,  witli 
2  1/10  per  cent  increase  each  year ;  Frank  P. 
Ncclon  &  Co.,  $189,000  per  year,  with  the  city 
to  erect  and  maintain  the  stations;   Daniel   P. 
Sullivan,  $24,995  per  year,  and  ashes  and  other 
waste  at  24.1   cts.  per  ton;  the  Vulcan   Incin- 
erating Co.,  New  York.  0(12/3  cts.  per  ton,  city 
to  construct  a  plant  at  Brighton  or  to  dispo.s'e 
of  the  garbage  and  waste  in  districts  1,  0,  7,  8 
and  10,  or  about  310,000  tons  annually,  at  the 
rate. of  66  2/3  cts.  per  ton,  and  in  addition  to 
construct  a  station  at  Cow  Pasture  or  on  Deer 
Island  at  a  cost  to  the  city  of  $276,000;  Joseph 
Marrone,  52  cts.  per  ton  or  on  a  10  year  con- 
tract for  $200,000  the  first  year  and  an  increase 
of  2  per  cent  each  succeeding  year;  the  Boston 
.    Deyclopmeiit  &•  Sanitary  Co.,  first  to  build  re- 
ceiving stations  and  to  dispose  of  the  matter 
at  a  cost  of  $221,000  the  first  year  and  an  in- 
crease of  3  per  cent  each  following  year;  sec- 
ond,  city   to  erect   and   maintain   the   stations, 
company  to  pay  an  annual  rental  of  $1,500  and 
then  charge  $184,000  for  the  first  year,  with  a 
3  per  cent  increase  each  year  following;  third, 
for  the  erection  of  stations  by  the  city,  some 
to  be  on  city  land  and  others  on  land'  owned 
by   the   company,   with   a   cost   to   the   city   of 
$210,000  for  the  first  year  and  an  annua'l  in- 
crease of  3  per  cent;  fourth,  to  erect  luiildings 
owned  by  the  company,  $200,000   for  the  fir"st 
year  and  a  3  per  cent  increase  in  succeeding, 
years. 

Michigan. 

Mayor  M.  W.  Brown  of  Reed  City.  Mich., 
contemplates  the  installation  of  a  sewerage  .sys- 
tem in  Reed  City.  Several  changes  ni  ihc 
water  works  system  are  also  contemplated. 

The  common  council  of  Detroit,  Mich.,  in 
the  budget  for  1911  has  allowed  $04,791)  for 
maintenance  and  about  $1,100,000  for  new  puli- 
lic  sewers  and  improvements,  besides  about 
$20,000  of  supplemental  estimates. 

Minnesota. 

®The  board  of  public  works  of  St.  Paul. 
Minn,,  has  awarded  P.  J.  Ryan  the  contract 
for  an  extension  of  the  Blair  St  sewer  for 
$1,110. 

The  board  of  public  works  of  Duhitb,  Minn., 
has  been  directed  to  construct  storm  sewers  in' 
Grand  Ave.,  between  54th  Ave.  east  between 
4th  and  8th  Sts, 

Missouri. 

City  Engineer  H,  G,  Horton  of  Springfield, 
Mo.,  has  been  instructed  to  prepare  plaifs  and 
specifications  and  estimates  of  cost  for  the 
construction  of  sewer  district  No.  25  of  sec- 
tion No.  2. 

The  citizens  of  Paris.  Mo.,  have  voted  the 
issuance  of  $15,000  in  bonds  for  the  inst.illa- 
tion  of  a  sewerage  system. 

New  Jersey. 

The  plans  for  the  new  sewage  disposal  plant 
for  Ocean  City,  N.  J.,  have  been  approved  l>v 
the  state  board  of  health.  The  new  system 
will  cost  $35,000. 

New  York. 

®The  Board  of  Trustees  of  East  .\urora, 
N.  Y.,  has  awarded  the  contract  for  furnish- 
ing material  and  labor  for  the  construction 
of  a  sewer  system  to  the  Republic  Engineering 
&_  Construction  Co.,  of  Bufifalo,  N.  Y.,  for 
$75,139,  and  the  contract  for  the  construction 
of  the  disposal  plant  to  A.  C.  Bame  of  Lan- 
caster. N.  Y.,  for  $21,719.  The  work  includes 
approximately  80,000  ft.,  of  8  to  24-in.  tile, 
also  iron  pipe  and  other  appurtenances.  Frcrl- 
erick  K.  Wing,  910  White  Bldg.,  Buffalo.  X. 
Y.,  is  Engineer.     Bids  were  opened  .\pril    18 

The  city  of  Albany,  N.  Y.,  has  asked  Con- 
sulting Engineer  Rudolph  Herring.  170  Broad- 
way. New  Y^ork  city,  to  investigate  the  matter 
of  the  proposed  intercepting  sewer  for  .Mbany. 

-Mderman  Isaac  C.  Davis  of  Syracuse,  N.  Y., 
is  preparing  to  order  the  construction  of  sev- 
eral sewers  in  the  extreme  western  part  of  the 
Ninth  ward.  The  first  to  be  constructed  an- 
in  Ha\'den  Ave,,  from  Morton  St.  to  Essex,  in 
Essex  St.  from  Avery  .A.ve.  to  Myrtle  St..  and 
in  Myrtle  St.  from  Essex  St.  south  for  several 

work  now  open  for  bids.     ®  indicates  a  contract 


hundred    feet.     It   is  also   intended   to  build  a 
sewer  in  Driscoll  Ave. 

North  Dakota. 

4«Bids  will  be  received  until  5  p.  m..  May  9, 
by  E.  R.  Orchard,  city  auditor,  b'argo,  N.  Dak., 
for  furni.sbing  all  materials  for  and  the  con-^ 
struction  of  a  12-in.  lateral  sewer  on  Tenth 
St.  south,  from  Tenth  Ave.  south  to  Twelfth 
.\ve.  south  in  Sewer  District  No.  3  of  said 
city,  according  to  the  plans  and  specifications 
thereof  on  file  in  the  office  of  the  city  auditor. 

Ohio. 

^•Bids  will  be  received  until  noon.  May  9, 
by  Director  of  Public  Service,  Lorain,  O.,  for 
furnishing  labor  and  material  for  the  con- 
struction of  sewers  and  delinquent  curb  con- 
nections as  follows:  East  ICrie  Ave.  storm 
water  sewer  in  East  Erie  .^ve.  between  Geor- 
gia and  Kansas  .A.ves.,  Pearl  Ave.  sanitary 
sewer  extension  from  the  present  end  of  sani- 
tary sewer  at  alley  south  of  E.  32d  St.  to  ap- 
proximately 760  ft.  southerly;  sanitary  sewer 
in  \\'ickens  PI.  from  W.  Erie  Ave.  to  4th  St. ; 
sanitary  sewer  in  E.  33d  St.,  from  Clifton  to 
Llyria  Ave ;  delinquent  curb  connections ;  ap- 
proximately 40  ft.  on  Pearl  Ave.  between  E. 
28th  St.  and  alley  south  of  E.  32d  St.  L.  B. 
Johnson  is  clerk. 

^Bids  will  be  received  until  noon,  May  22, 
by  village  council.  East  Youngstown,  O.,  at 
the  office  of  the  mayor,  for  furnishing  the 
necessary  labor,  material  and  tools  to  construct 
.a  sewer  on  Wilson  Ave.  from  the  easterly 
limits  of  said  village  to  the  southeast  corner 
of  village  lot  No.  680.  Plans  and  specifications 
for  the  same  may  be  seen  at  the  office  of  the 
village  clerk.  Proposals  must  be  addressed  to 
J.  P.  Carney,  clerk  of  the  village  of  East 
Y'oungstown,  Ohio.  A  certified  check  for  $500 
must  be  filed  with  each  bid. 

®A.  J.  Meyers,  at  $2,252,  has  been  awarded 
the  contract  by  the  director  of  public  service, 
Lima,  O.,  for  the  construction  of  the  Wood- 
lawn  Ave.  sewer,  wdiich  is  to  be  built  jointly 
by  the  city  and  the  James  L.  Heath  Realty  Co. 
®The  Department  of  Public  Works  of  Day- 
ton, O.,  has  awarded  the  contract  for  the  con- 
struction of  a  storm  water  sewer  in  Huffman 
-Vve.,  from  Third  to  Martz  .\ve..  to  Shafer  & 
Dill  of  Dayton,  and  the  contract  for  the  con- 
struction of  a  storm  water  sew-er  in  Lexing- 
ton Ave,  from  Broadway  to  Y'nncker  Ave,,  to 
Heelser  &  Kirchner  of  Dayton.  Bids  were 
opened  April  21. 

Representatives  from  the  Niles,  Newark  and 
Centerville  chambers  of  commerce  met  in  the 
rooms  of  the  Newark  Chamber  of  Commerce 
recently  and  passed  resolutions  recommending 
that  their  respective  chambers  take  the  neces- 
sary steps  for  the  calling  of  an  election  for 
the  creation  of  a  sanitary  district  to  include 
the  three  towns.  The  estimated  cost  of  the 
system  of  sewers  is  $75,000. 

The  city  council  of  .A.mherst.  O.,  has  re- 
jected all  the  bids  received  for  the  construc- 
tion of  the  sewer  system  because  they  were 
found  to  be  about  $4,600  above  the  estimate 
"f  Engineer  L.  E.  Chapin  of  Canton.  O.,  and 
Pittsburg,  Pa.  The  engineer  has  been  in- 
structed to  revise  the  plans  to  come  within  the 
funds  and  the  work  will  be  readvertised. 

Engineer  Riley  has  prepared  a  plan  for  a 
new  storm  sewer  to  relieve  that  portion  of 
water  adjoining  Fourth,  Pearl,  Buckeye  and 
.Sugar  Sts.,  Miamisburg,  O.  The  proposed 
sewer  will  run  up  the  alley  just  east  of  Fourth 
■St.  to  Sycamore  Creek. 

An  ordinance  has  been  introduced  in  the  city 
CDuncil  of  Cleveland.  O..  calling  for  the  con- 
struction of  a  sewer  in  Renham  .\ve. 

The  council  of  Canton,  O.,  has  approved  the 
[ilans  of  City  Engineer  Phil  H.  Weber  for  a 
sanitary  sewer  in  district  No.  4, 

Sanitary  Engineer  A.  Elliott  Kimberly.  827 
Columbus  Savin.gs  &  Trust  Bldg.,  Columbus, 
O,  has  practically  completed  the  plans  for 
sewage  disposal  for  the  town  of  New  Brem- 
en. in\nlving  sedimentation  and  hypochlorite 
III  lime  treatment  with  disposal  by  dilution. 
The  work  will   be  advertised   shortly. 

i  be  Greene  County  Commissioners.  Xeuia. 
O..  will   soon   construct     a     sewage     disposal 

let  recently. 
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plant  for  the  new  Children's  Home  near 
Xenia,  now  under  construction.  A.  Elliott 
Kimberly,  827  Cohinilius  Savings  &  Trust 
Bldg.,  Columbus,  O..  is  h'ngineer. 

Oregon. 

®Jacobson-Bade  Co..  at  ${i4,49G,  has  been 
awarded  the  contract  by  the  city  council  of 
Central  Point,  Ore.,  for  the  construction  of  a 
sewer  system.  The  work  includes  10,263  ft.  of 
8-in.  pipe,  :i,41o  ft.  <>{  ln-in.  pipe,  1,985  ft.  of 
12-in.  pipe,  3,372  ft.  of  lii  in.  pipe,  1,070  ft.  of 
■_'ii-in.  pipe,  l,57(i  ft.  of  22-in.  pipe,  2,978  ft.  of 
24in.  pipe,  1,388  ft.  of  :!oin.  pipe.  101  manholes, 
eight  inlets  and  2-"},72'j  cu.  yds.  of  excavation. 
Bids  were  opened  April  2ii.  J.  W.  Jacoljs  is 
city  recorder. 

The  estimated  cost  of  the  sanitary  sewerage 
system  for  the  city  of  Newport,  Ore.,  ac- 
cording to  plans  and  specifications  prepared 
by  Louis  C.  Kelsey,  404-5  Selling  Bldg.,  Port- 
land, Ore.,  is  $04,024.  F.  B.  Davis  is  City 
Engineer.  Bids  for  construction  will  be  in- 
vited  during   the  coming  summer. 

Plans,  specifications,  etc.,  have  been  pre- 
pared bv  Louis  C.  Kelsey,  Civil  Engineer, 
404-5  Selling  Bldg.,  Portland,  Ore.,  for  sani- 
tary and  storm  sewerage  systems  and  street 
pavements  for  the  city  of  Hillsboro,  Ore.  The 
sewerage  svstems  are  estimated  to  cost  $83,- 
248,  and  tl:e  pavements  $59,356. 
Pennsylvania. 

The  town  council  of  West  Middlesex,  Pa., 
has  appointed  a  committee  to  visit  New  Wil- 
mington and  inspect  the  disposal  plant  being- 
erected  there,  with  a  view  to  installing  a  sewer 
system  in  West  Middlesex. 

Chas.  E.  Collins,  Civil  Engineer,  Drexel 
Bldg.,  Philadelphia,  Pa.,  is  preparing  plans  for 
a  sewage  disposal  plant  for  the  Borough  of 
Danville,  Pa.,  which  will  include  a  sewage 
pumping  station  of  2,500  gals,  per  minute  ca- 
pacity. Imhof  clarification  tanks,  percolating 
filter   Ijcds  and   sludge  beds. 

South  Carolina. 

Bids  were  received  .April  25  by  the  city 
council  of  Rock  Hill,  S.  C,  for  the  con- 
struction of  10  miles  of  sewers,  including 
220  manholes,  35  flush  tanks,  etc.,  to  cost 
approximately  $55,000,  for  which  Thos.  W. 
Cothran  of  Greenewood,  S.  C.,  is  Engineer. 
The  following  firms  submitted  bids  on  the 
work:  J.  J.  Cain  of  Columbia.  S.  C. ;  P.  J. 
Curran  of  Knoxville,  Tenn. ;  I.  C.  Mishler, 
Chattanooga,  Tenn.  ;  The  Robertson  Con- 
struction Co.,  of  Charlotte,  N.  C,  and  Sulli- 
van. Long  &  Hagerty  of  Bessemer,  Ala. 

South  Dakota. 

The  citizens  of  .\berdeen,  S.  Dak.,  have 
voted  the  issuance  of  bonds  t<-j  the  amount  of 
$200,000  to  construct  a  plant  for  the  disposal 
of  the  city's  sewage. 

The  Dakota  Engineering  Co.,  309-313  West- 
ern Nat.  Bank  Blk.,  Mitchell,  S.  Dak.,  have 
two  sewer  systems  that  will  probably  be  ad- 
vertised for  construction  in  the  near  future 
The  estimated  costs  of  these  svstems  are  $5,- 
iiOO  and  $15,000. 

Virginia. 

The  streets  conuiiittee  of  the  citv  council  of 


Richmond,  \'.i  ,  has  recommended  an  appro- 
priation of  $2iiO,(Hiu  f(ir  the  sewer  system  of 
Washington  ward. 

Washington. 

®Cline  &  iMcKun  have  been  awarded  the 
contract  by  tlie  city  council  of  Puyallup, 
Wash.,  for  the  construction  of  the  sewer  line 
from  the  foot  of  Harrison  St.  to  the  main 
channel  in  the  river  for  $2,.30G. 

City  Engineer  .Morton  Macartney  of  Spo- 
kane, Wash.,  h.is  completed  plans  for  the  con- 
struction of  the  Manito  Park  sewer.  The 
sewer,  known  .-is  First  ward  sub-trunk  sewer 
No.  9,  is  to  cost  $83,:i00,  according  to  esti- 
mate. It  provides  for  a  sewer  in  Browne  and 
Bernard  Sts.,  from  21st  to  29th  Aves.,  28th 
and  27th  .^ves.,  from  I'.crnard  to  Tekoa  St., 
Division  St.  from  25th  to  29th  Ave.,  29th 
Ave.,  from  Washington  to  Tekoa  St.,  Park 
Drive  and  other  streets  in  the  vicinity. 

The  city  council  of  Oakesdale,  Wash.,  has 
appointed  a  committee  to  confer  with  the 
committee  appointed  by  the  Commercial  club 
regarding  the  installation  of  a  septic  tank  and 
sewer  system  for  the  business  district  of  the 
town.  The  connuittee  has  also  been  instructed 
to  make  arrangements  for  cement  sidewalks  in 
the  business  part  of  town. 

West    Virginia. 

Citizens  of  Glenova,  W.  Va.,  conteni])late 
forming  a  stock  company  for  the  purpose  of 
constructing  sewers  in  every  street  of  the 
town. 

Wisconsin. 

®The  N.  F.  Reichert  Co.  of  Racine,  Wis., 
has  been  awarded  the  contract  by  the  city 
council  of  Kenosha,  Wis.,  for  the  construction 
of  a  system  of  sewers.  A  trunk  .system  will  be 
constructed  of  lirick  for  $82,100  and  a  Ijranch 
system  of  brick  for  $73,900.  Other  bids  re- 
ceived are  :  Trunk  sewer — Clcary,  White.  & 
Newman  of  Chicago,  III,  $151,395;  Interstate 
Construction  Co.  of  Hammond,  Ind.,  $134,200 ; 
John  Brogan,  Green  Bav,  Wis.,  $158,157;  E. 
R.  Harding  Co.,  Racine,  Wis.,  $181,950;  Gen- 
eral Construction  Co.,  Milwaukee,  Wis., 
$186,155.  Other  bids  received  on  the  branch 
system  are :  Clearv,  White  &  Newman, 
$139,848 ;  Interstate  Construction  Co.,  $122,200  ; 
John  Brogan,  $150,100;  RaulT  Construction 
Co.,  Milwaukee,  Wis.,  $144,400;  V..  R.  Harding 
Co.,  $172,!)50,  and  the  General  Construction 
Co.,  $176,955. 

®P.  B.  Johnson  has  been  awanled  the  con- 
tract by  the  board  of  public  works  of  Racine, 
Wis.,  for  the  construction  of  a  sewer  on 
Spring  St.,  at  $1.49  for  15-in.  pipe.  $39  for 
manholes  and  $39  for  catch  basins. 

®R.  J.  Hickey  of  Milwaukee,  Wis.,  has  been 
awarded  the  contract  by  Deputy  Commissioner 
of  Public  Works  John  J.  M.  Tucker,  Milwau- 
kee, Wis.,  for  the  construction  of  a  relief 
sewer  of  concrete  in  that  part  of  the  West 
Sewerage  District  connecting  with  the  Hub- 
bard St.  sewer.  The  contract  price  is  $45,8112. 
Bids   were  opened  April  25. 

Canada. 


•J«Bids   will   be   received   until   6  p. 


Mav 


15  by  Frank  Howe,  Chairman  of  Works  Com- 
mittee Englinton  Town  Hall,  North  Toronto, 
Out.,  for  the  furnishing  and  laying  of  main 
sanitary  pipe  sewers,  construction  of  man- 
holes, etc.  Contract  No.  1  includes  approxi- 
mately sewers  to  streets  and  trunk  sewers 
south  of  and  including  Englinton  Ave.  Con- 
tract No.  2  includes  approximately  Sewers  to 
streets  and  trunk  sewers  north  of  Eglinton 
Ave.,  and  south  of  and  including  Glenview 
.\\e.  to  the  west  of  Yonge  St.  and  south  of 
and  including  Victoria  Ave.,  to  the  east  of 
Yonge  St.  Contract  No.  3  includes  approxi- 
mately sew'ers  to  streets  and  trunk  sewers 
nortli  of  Glenview  Ave.  to  the  west  of  Yonge 
St.  and  Victoria  Ave.  to  the  East  of  Yonge 
St.  to  the  Town  Limits  North.  Plans  may 
be  seen  and  information  obtained  at  the 
office  of  T.  Aird  Murray,  303  Lumsden  Bldg., 
and  office  of  Canadian  Engineer,  B32  Board 
of  Trade,  Montreal,  Que. 

4*Bids  will  be  received  until  4  p.  m..  May 
12,  bv  J.  King  Kellev,  Countv  Secretary,  108 
Prince  William  St.,  St.  John,  N.  B.,  for  fur- 
nishing and  deliverin.g  vitrified  salt  glazed 
sewer  pipe  for  the  village  of  Fairville.  Gil- 
bert G.  Murdock,  74  Carmarthen  St.,  St. 
John,   N.    B.,   is   Engineer. 

•J»Bids  will  be  received  until  noon,  June  (!, 
by  G.  R.  Geary,  Chairman,  Board  of  Control. 
Toronto,  Ont.,  for  furnishing  the  following 
c(|uipment  for  the  Main  Drainage  Works: 
X'ertical  electrically  driven  pumps ;  motors 
,ind  other  electrical  equipment ;  screens  and 
cleaning  apparatus ;  Venturi  meters. 

•J«Bids  will  be  received  until  noon.  May 
9,  by  G.  R.  Geary,  Chairman  Board  of  Con- 
trol, Toronto.  Ont.,  for  the  construction  of 
Low  Level  Interceptor  in  Sections  as  fol- 
lows: Sec.  No.  .5— .3,350  lin.  ft.;  Sec.  No.  6— 
2,830  lin.  ft.;  Sec.  No.  7—3,778  lin.  ft.;  Sec. 
No.  8 — 3,238  lin.  ft.  The  concrete  pipe  to  be 
laid  will  be  supplied  by  the  city.  The  diam- 
eters are  as  follows :  For  Sec.  No.  5,  60  ins. ; 
for  Sec.  Nos.  6.  7  and  8,  66  ins.  Plans  may  be 
seen,  and  specifications  and  further  informa- 
tion may  be  obtained  from  the  Alain  Drainage 
Works.   City  Engineer's  Office.  Toronto. 

•J-Bids  will  be  received  until  3  p,  m..  May 
15.  by  City  Commissioners,  Edmonton,  Alta,, 
for  furnishing  necessary  labor  and  material 
for  the  construction  in  tunnel  of  a  concrete 
sewer  10  ft.  6  in.  in  internal  diameter  and 
approximately  3,290  ft.  long.  Plans  and  speci- 
fications can  be  seen  at  the  office  of  A.  J. 
Latornell,  City  Engineer. 

®The  city  of  Saskatoon,  Sask.,  on  April  14 
received  bids  for  the  construction  of  an  inter- 
cepting sewer.  The  contracts  were  awarded 
as  follows :  A.  McGougan,  Port  Arthur,  Ont., 
Contract  No.  78,  for  pipe  laying ;  the  Lock 
Joint  Pipe  Co.  of  New  York,  N.  Y.,  Contract 
No.  79,  for  furnishing  reinforced  concrete 
pipe:  Contract  No.  80,  the  Gartshore-Thomp- 
son  Pipe  &  Foundry  Co.,  Hamilton,  Ont.,  for 
furnishing  cast  iron  sewer  pipe  and  specials. 
W.  B.  Neil  is  city  commissioner. 

The  John  Gait  Engineering  Co.,  P.  O.  Box 
1119  Calgary,  .\lta..  will  construct  a  sewage 
disposal  plant  at  Wetaskiwin,  .-Mta.,  this  sum- 
mer 


BUILDINGS,   DOCKS,   DREDGING,   SUPPLIES,  ETC. 


Alabama. 

•}"Bids  will  be  received  until  11  a.  m..  Mav 
22,  by  Maj._  W,  W.  Harts.  U.  S.  Engineer. 
Nashville,  Tenn.,  for  rock  excavation  :il  Tus- 
ciimbia  Bar  near  Sheffield,  .'\la. 

^Bids  will  be  received  until  1  ji.  m.,  Mav 
31,  by  Lt,  Col,  G.  D.  Fitch,  U.  S.  Engineer, 
Montgomery,  Ala.,  for  furnishin.g  35,000  bar- 
rels American  Portland  cement.  Officials  ad- 
vertisement will  be  found  elsewhere  in  this 
issue. 

California. 

^•Bids  will  be  received  until  II  a.  m..  May 
22.  by  Board  of  Public  Works.  Oakland,  Cab, 


for  each  uf  the  fi 
ing  into  the  cmist 
New  Oakland  Ci 
work  ;  2,  structur 
Crete  work  ;  4,  gr; 
diana   lime   stone 
stone  work  and 
cotta  ;  8,  daiiippr 
ing;  9,  p.aviiig  ai 
roofing    and    sky 
miscellanciiiis  ;inr 
13,   metal    furrir 
and  imitation   si 
and  tile;   16,  rou 
18,    cabinet    worj. 


illowing  items  of  work  enter- 
ruction  .nid  completion  of  the 
ty  ll;ill  buildings:  1,  m;isoii 
al  steel  and  erection;  3,  con- 
uiite  work  and  setting;  5,  Iii- 

work  and  settin.g;  6,  manti 
setting;  7,  architectural  terra 
lof  p.iiiit  and  painting;  9,  pav- 
1(1   sidewalks;    10,  sheet  metal, 

iglits;  11,  metal  doors;  12, 
1  ornament.al  iron  and  bronze  :' 
i  :iiid  l.-itliin,g:  II,  iilastering 
lie  work;  15,  interior  m.arble 
gli  carpentry;  17,  cork  floors; 
uid 'seating :    1''.    glass   .•uid 


ijlazing;  20,  painting  and  finishing;  21,  finished 
hardware;  22,  vaults  and  vault  cloors ;  23,  ele- 
v.itors;  24,  beating  and  ventilating;  25,  vacuiini 
cleanim.'  and  mojiping  system;  20.  electric  wir- 
ing ;  27.  plumbing. 

The  Pacific  Gas  &  Electric  Co.,  925  Franklin 
St..  San  Fr.-mcisco.  Cal.,  is  reported  to  be 
[ilanning  to  aliandon  the  present  fliiiiu-  and 
ilitch  system  carrying  water  for  eight  miles 
ariiund  the  sides  of  a  mountain  to  reach  the 
Col.gate  pl.iiit  east  "f  Marysville.  The  plans 
.are  said  tn  involve  the  Imriiig  "f  a  tminel 
through   the  mountain  lo   carry  the   water 


•i-  indicates  work  now  open  for  bids.      ®  indicates  a  contract  let  recently. 
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Connecticut. 
•{•Bids  will  be  received  iiiilil  3  p.  m.,  May  20, 
by  Lieut.  Col,  Harry  Taylor,  U.  S.  Engineer, 
New    London,    Conn.,    for   dredging   in    Paw- 
catuck  River,  R.  1.  and  Conn. 

Delaware. 

•{•Bids  will  be  recoiveil  until  11  a.  ni.,  Mav 
22,  by  Maj.  R.  R.  Raymond,  V.  S.  luigineer, 
Wilmington,  Del.,  for  dredging  Leipsic  Rivir, 
Del. 

4«Bids  will  be  received  until  3  p.  in..  June 
7,  by  James  Knox  Taylor,  Supervising  .Vrclii- 
tect.  Treasury  Department,  Washington,  D. 
C,  for  the  extension,  remodeling,  etcr,  includ- 
ing plumbing,  gas  piping,  heating  apparatus, 
electric  conduits  and  wiring  system  and  light- 
ing fixtures  of  the  U.  S,  Post  Office  and  court 
hiouse  at   Wilmington,  Del. 

District  of  Columbia. 

•{•Bids  will  be  received  until  10:30  a.  m.. 
May  2ti,  by  Capt.  F.  C.  Boggs,  General  Pur- 
chasing Officer.  Isthmian  Canal  Commission. 
Washington,  D.  C,  for  furnishing  under 
Canal  Circular  (ioO :  Hand  cars,  push  cars, 
wheelbarrows,  shovels,  picks,  wrenches.  Nails, 
cotters,  hacksaw  blades,  hose  clamps,  sledge 
handles,  stable  brooms,  scrubbing  brushes, 
lanterns,  garbage  cans,  brass  unions,  manila 
rope,  canvas,  leather,  toilet  paper,  fire  clay, 
rosin,  caustic  soda  and  crude  carbolic  acid. 

•{•Bids  will  be  received  until  2  p.  m.,  May 
31,  by  Department  of  the  Interior,  Office  of 
Indian  Attairs,  Washington,  D.  C,  for  fur- 
nishing labor  and  material  for  the  construc- 
tion of  two  cottages  and  one  barn  at  the 
Coeur  D'Alene  Agency,  Idaho. 

^Bids  will  be  received  until  2  p.  m.,  Mav 
15.  by  Commissioners  of  the  District  of  Colum- 
bia, for  making  and  installing  boiler,  painting 
and  repairing  one  fire  engine. 

•{•Bids  w^ill  be  received  until  noon.  May  10, 
by  E.  E.  Capehart,  acting  Chief  of  Bureau  of 
Ordnance,  Washington  D.  C,  for  furnisliing 
5,000  6-in.  1,000  7-in.  and  200  14-in.  targe't 
projectiles   for  the  Navy  Department. 

Florida. 

4*Bids  will  be  received  until  noon,  May  22, 
by  George  R.  Spalding,  Capt.  U.  S.  Engineers, 
Jacksonville,  Fla.,  for  dredging  in  Caloosa- 
hatchie  River  and  entrance,  Florida. 

^Bids  will  be  received  until  3  p.  m.,  Mav 
19.  by  Lieut.  Col.  Harry  Taylor,  U.  S.  Eng:i'- 
neer,  New  London,  Conn.,  for  dredging  in 
Shaw's  Cove,  New  London  Harbor,  Conn. 

^Bids  will  be  received  until  noon,  May  25, 
by  Capt.  G.  R.  Spalding,  U.  S.  Engineer,  Jack- 
sonville, Fla.,  for  dredging  and  constructing 
short  revetment  in   St.  John's   River,   Florida. 

Georgia. 

•{•Bids  will  be  received  uiliil  3  p.  ni.,  June 
5,  by  James  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Departiuent,  Washington,  D.  C. 
for  the  construction,  complete,  including 
plumbing,  gas  piping,  heatin?  apparatus,  elec- 
tric conduits  and  wiring  and  lighting  fixtures 
of  the  U.  S.  Post  Office  at  Dublin,  Ga. 

Illinois. 

•^Bids  will  be  received  by  W'm.  Carroll, 
City  Electrician,  Chicago,  III.,  until  11  a.  m.. 
May  •").  for  furnishing  the  Department  of 
Electricity  25,000  ft.,  more  or  less  of  No.  0 
B.  &  S.  G.  rubber  covered  lead  incased  electric 
light  cable. 

Indiana. 

4'Bids  will  be  received  until  May  12,  bv 
Maj.  J.  T.  Davidson,  Depot  Quartermaster. 
JeflFersonville,  Ind..  for  furnishing  under 
Schedule  No.  638,  30,000  ft.  cottonwood  lum- 
ber No.  1,  20,000  ft.  gum  sap  lumber  No.  I, 
and  2,000  ft.  white  pine  B  select. 

Bids  as  follows  were  received  April  15  by 
Lt.  Col.  George  A.  Zinn,  U.  S.  Engineer,  Chi- 
cago, III.,  for  dredging  in  Indiana  Harbor, 
Ind.:  (1)  dredging  54,000  cu.  yds.  between 
piers,  place  rneasurement ;  (2)  dredging  181.-' 
000  cu.  yds.  in  lake,  scow  measurement :  Ar- 
thur H.  Vogel,  Milwaukee,  Wis.,  (2)  30  cts. 
The  Fitz  Simons  &  Connell  Co.,  Chicago,  111., 
(1)   22  cts.,   (2)   27  cts.     Great  Lakes  Dredge 


&  Dock   Co.,  Chicago,  111.,   (1)    19%  cts.,   (2) 
25  cts. 

Iowa. 

Surveys  and  estimates  have  been  made  by 
the  Northern  Roller  Milling  Co.  and  the 
llumboldl  l-.lectric  Light  &  Power  Co.,  of 
llumboUll,  la.,  both  operated  under  the  same 
management,  for  a  concrete  dam  to  be  built 
across  the  Des  Moines  River  at  Humboldt, 
.Vboul  ?SO,000  will  be  spent,  and  tlie  new  plant 
will  develop  1,200  hp. 

The  Stone  &  Webster  Engineering  Co.,  147 
Milk  St.,  Boston,  Mass.,  which  is  financing 
the  $2."),O00,000  dam  now  under  construction  in 
Keokuk,  has  asked  the  City  Commission  of 
Keokuk  for  an  exlension  of  the  jjresent  fran- 
chise for  the  operation  of  public  utilities  to  a 
period  of  25  years.  The  company  has  an 
option  on  the  ga.s,  electric  light  and  street  car 
system,  and  will  take  over  the  property  if  the 
franchise  is  extended.  The  proposition  will  bo 
submitted  to  a  vote  of  the  people. 

Kentucky. 

•{•Bids  will  be  received  until  M,iy  17.  bv 
Kash  C.  Williams,  County  Superintendent  of 
Schools,  Jackson,  Ky.,  for  the  construction  of 
21  .schoolhouses  in  Breathitt  County,  Kv. 
Houses  must  be  completed  before  Oct.    I. 

•{•Bids  will  be  received  until  noon,  Mav  20, 
by  Maj.  J.  C.  Oakes,  U.  S.  Engineer,  Custom 
iiouse,  Cincinnati,  O.,  for  constructing  lock 
and  dam  No.  14,  Kentucky  River,  at  Heidel- 
berg P.  O.,  Ky. 

Maryland. 

4*Bids  will  be  received  until  11  a.  m.,  Mav 
13,  by  R.  C.  Hollyday,  Chief  of  Bureau  o'f 
Yards  and  Docks,  Navy  Department,  Wash- 
ington, D.  C,  for  a  12-kw.  gasoline  engine 
belted  generating  set,  200-ampere-hour  stor- 
age battery,  accessories,  wiring  material,  etc., 
at  the  U,  S.  Marine  Corps  Rifle  Range, 
W  iiithrop,   ^Id. 

Massachusetts. 

•{•Bids  will  be  received  until  1  p.  m.,  May 
15,  by  Capt.  A.  M.  Miller,  Constructing  Quar- 
termaster, 268  Summer  St.,  Boston,  Mass.,  for 
the  construction,  plumbing,  heating,  wiring  and 
fixtures  of  an  addition  to  post  hospital  at  Fort 
Strong,  Boston  Harbor,  Mass. 

The  Furst-Clark  Construction  Co.,  Sand- 
wich, Mass.,  has  1,000,000  cu.  yds.  of  dry  exca- 
vation, suitable  for  light  steam  shovel  plants, 
etc.,  to  let  on  the  Cape  Cod  canal  work. 

Bids  as  follows  were  received  April  20  by 
Col.  Frederic  V.  Abbot,  U.  S.  Engineer,  Bos- 
ton, Mass.,  for  construction  of  superstructure 
of  breakwater  at  Sandy  Bay,  Cape  Ann,  Mass. 
(1)  Bid  per  ton  of  2,000  lbs.,  for  capstones, 
including  iron  pins,  (2)  per  ton  for  all  other 
wall  stone,  (3)  per  ton  for  rubblestone  of  Class 
in  the  interior  of  superstructure  and  substruc- 
ture, (4)  per  ton  for  rubblestone  of  Class  B  in 
substructure  and  in  apron :  Holbrook,  Cabot  & 
Rollins  Corp..  Boston,  Mass.,  (1)  $9.60-  (•') 
$7.60;  (3)  $3.10;  (4)  $.3.70.  The  Breakwater 
Co.,  Philadelphia,  Pa.,  (1)  $7.23;  (2)  $5  73- 
(3)  $1.90;  (4)  $2.18.  Rockport  Granite  Co.' 
Pigeon  Hill  Granite  Co.,  Rockport,  Mass.,  (1) 
$8.63;  (2)  $.5.80;  (3)  $1.93;  (4)  $2.37. 
Michigan. 

Bids  as  follows  were  received  April  21  hv 
Col.  McD.  Townsend.  U.  S.  Engineer,  Detroit, 
Mich.,  for  (1)  dredging  792,000  cu.  yds.  from 
section  1,  Saginaw  River,  and  (2)  for  dredg- 
ing 2,  233,000  cu.  yds.  from  section  2,  Saginaw 
River:  Breymann  Bros..  Toledo,  O.,  (li 
12%  cts..  (2)  17  cts.:  Greiling  Bros..  Green 
Bay.  Wis.,  (1)  13  7-10  cts.,  (2)  22  cts.;  Great 
Lakes  Dredge  &  Dock  Co..  Chicago,  III,  (\) 
14  cts.,  (2)  17  9/10  cts.;  Adolph  Bros.,  Mil- 
waukee, Wis..  (1)  15%  cts.,  (2)  22  cts.; 
Michael  Sullivan,  Detroit,  Mich.,  (1)  17%  cts. : 
Edward  Bros.  Dredge  Co.  Sault  Ste.  Marie, 
Mich..  (])  17%  cts.;  Zenith  Dredge  Co.,  Du 
lutb,  Minn.,  (1)  25  cts.;  Duluth  Superior 
Dredging  Co.,  Duluth,  Minn.,  (2)  241/2  cts.: 
Northern  Dredge  &  Dock  Co.,  Dnhith, 
Minn.,  (1)  18  cts.;  Duluth  Marine  Contract- 
in.e  Co.,   (1)   16%  cts. 

Tlie      F.scanaba      Traction     Co.,     Escanaba, 
Mich.,    is    reported    to    have   opened    bids    for 


the  construction  of  a  dam  across  the  Escanaba 
River  ;it  Groos  and  for  the  erection  of  a  large 
pulp  mill  at  that  point.  The  dam  is  for  the 
purpose  of  furnishing  power  for  the  opera- 
tion of  the  mill  and  in  adding  to  the  supply  of 
electrical  energy  used  by  the  Traction  Com- 
pany. It  is  expected  that  the  dam  will  de- 
velop 2,500  hp.  and  that  the  mill  will  be  able 
under  favorable  conditions  to  turn  out  daily 
at  least  100  tons  of  pulp  ready  for  the  paper 
iijiHs.  The  dam  is  to  be  constructed  across 
the  east  side  of  the  river  al)ont  half  a  mile 
aliove  Groos  and  the  mill  will  be  Ujcated 
near  by. 

Minnesota. 

Following  bids  were  received  April  20  bv 
Maj.  Francis  R.  Shunk,  U.  S.  Engineer,  Du- 
luth, Minn.,  for  dredging  at  Superior  Entry, 
Duluth-Superior  Harbor:  (1)  bid  per  cu.  yd. 
scow  measurement  on  Sec.  A.,  18,000  cu  yds 
in  Stilling  Basin,  (2)  Sec.  B,  213,000  cu.  vds. 
entrance  channel,  (3)  Sec.  C,  258,000  cu.  vds. 
inner  channel,  (4)  for  removing  boulders 
over  1  cu.  yd.  in  size,  1,500  cu.  vds.,  per  cu. 
yd.,  (5)  totals.  Duluth-Superior  D'redging  Co., 
Duluth,  Minn.,  (1)  20  cts.,  (2)  17  cts  (3) 
8%  cts.,  (4)  $1.00,  (5)  $03,885.  Great  Lakes 
Dredge  &  Dock  Co.,  Chicago,  111.,  (1)  12  cts., 
(2)  12  cts.,  (3)  8  cts.,  (4)  $2.50,  (5)  $52,110, 
(Recommended  for  acceptance).  Duluth  Ma- 
rine Contracting  Co.,  Duluth,  Minn.,  (1)  15 
cts.,  (2)  15  cts.,  (3)  9%  cts.,  (4)  $1.25,  (5) 
$61,680.  Northern  Dredge  &  Dock  Co.,  Du- 
luth, Minn.,  (1)  16  cts.,  (2)  18  cts.,  (3)  91/2 
cts.,  (4)  $1.50,  (5)  $67,980.  Edward  Bros. 
Dredge  Co.,  Sault  Ste.  Marie,  Mich.,  (1)  18 
cts.,  (2)  20  cts.,  (3)  11  cts.,  (4)  $1.50,  (5) 
$76,470.  Zenith  Dredge  Co..  Duluth,  Minn., 
(1)  12  cts.,  (2)  12  cts.,  (3)  9.9  cts.,  (4)  $0.95, 
(5)    $54,687. 

Missouri. 

•{•Bids  will  be  received  until  4  p.  m.,  May  16, 
by  Board  of  Managers  of  State  Hospital  No. 
1,  Fulton,  Mo.,  for  the  general  w'ork  of  re- 
pairing and  replacing  hot  and  cold  water  pipes 
in  and  about  the  buildings  of  the  institution. 
Plans  and  specifications  can  be  obtained  of  the 
Chief   Engineer,   Charles   Strong,   Fulton,   Mo. 

^•Bids  will  be  received  until  7:30,  May  16, 
by  J.  S.  Bicknell,  City  Clerk,  Columbia,  Mo., 
for  furnishing  the  entire  w^ork  or  any  section 
of  work  covered  by  specifications  for  the  pow- 
er plant  at  Columbia,  The  work  includes  fur- 
nishing three  400-hp,  water  tube  boilers,  set- 
tings, breeching  and  furnaces ;  one  500-kw. 
turbo-generator,  exciters,  and  '  switchboard 
panels;  jet  centrifugal  condenser  and  cooling 
tower;  2,000-hp.  feed  water  heater:  boiler  feed 
pumps ;  motor  driven  turbine  service  puiups ; 
reenforced  concrete  chimney;  coal  and  ash 
handling  machinery  and  bins ;  conduits,  cab- 
inets and  electric  wiring;  pipe  work  and  cov- 
ering; and  fireproof  building  to  house  the 
same. 

•{•Bids  will  be  received  until  noon,  Mav  22, 
by  E.  H.  Schulz,  Maj.,  U.  S.  Engineer,  Kan- 
sas City,  Mo.,  for  constructing  standard  re- 
vetment on  Missouri  River  about  four  miles 
below   St.   Charles,   Mo. 

New  Jersey. 


•{•Bids  will  be  received  until  10  a.  m..  May 
15,  by  Col.  R.  Birnie,  Commanding  Officer, 
S:indy  Hook  Proving  Ground,  P.  O.  Fort 
Hancock,  N.  J.,  for  furnishing  lumber,  forage, 
luel,  oils,  etc. 

New  York. 

4*Bids  will  be  received  until  11  a.  m..  May 
I'i,  by  Capt.  F.  T.  Arnold,  Constructing  Quar- 
termaster, New  London.  Conn.,  for  repairs  to 
iiiiKr  wharf  at  Fort  H.  G.  Wright,  N.  Y. 

•{•Rids  will  be  received  until  10  a.  m.,  Mav 
15,  by  Capt.  W.  L.  Guthrie,  Oswego.  N.  y!, 
for  dredging  at  Charlotte  Harbor,  N.  Y. 

*I*The  Central  States  Dredging  Co.,  Schuv- 
li-rville,  N.  Y.,  has  been  asking  for  bids  for 
IC.ODO  cu.  yds.  of  wheel  scraper  work  at  Still- 
V  ater,    N.    Y. 

^The  R.  H.  Howes  Construction  Co.,  105 
\V.  40th  St.,  New  York,  contractors  for  the 
ei instruction  of  the  LT.  S.  Post  office  at  Kcene. 
N.  H.,  has  been  asking  bids  for  setting  of 
approximately  7,000  en.   ft.   of  exterior  gran- 
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ite.  Labor  brick  work  will  also  be  sublet. 
Work  to  be  started  June  1, 

®The  Buffalo  Dredging  Co.,  Buffalo,  N.  Y., 
has  been  awarded  tlie  contract  for  channel 
excavation  in  Niagara  River,  N.  Y.,  under  bids 
opened  April  10th  by  the  United  States  En- 
gineer at  Buffalo,  N.  Y.  The  work  calls  for 
the  excavation  of  9,000  cu.  yds.  of  blasted  rock, 
scow  measure.  The  contract  price  was  76  cts. 
per  cu.  yd. 

The  New  York  Dock  Co..  Xew  York  City, 
will  have  work  started  early  next  month  raz- 
ing an  entire  block  of  4-story  Ijrick  warehouses 
fronting  on  what  is  known  as  Commercial 
Wharf  in  Erie  Basin,  Brooklyn.  Upon  the 
site  of  the  razed  buildings  the  company  has 
planned  to  build  a  large  railroad  terminal, 
with  a  concrete  bulkhead,  having  a  frontage 
of  1)00  ft.  on  Erie  Basin.  In  conjunction  with 
this  work  the  Dock  Co.  also  contemplates 
erecting  a  building  for  manufacturing  pur- 
poses on  the  vacant  plot  bounded  by  Imlay, 
Van  Brunt,  Commerce  and  I '.nunc  Sts.  .-Xc- 
cording  to  the  plans  $l,0nii.iiO(i  will  1)e  expend- 
ed on  the  latter  project  alone. 

The  Kerbaugh  Empire  Co.,  of  Valhalla,  N. 
Y.,  has  been  incorporated  with  a  capital  stock 
of  $4,000,000  and  will  engage  in  a  general  con- 
tracting business.  This  company  took  over 
tlie  contract  from  the  Rogers  Company  of 
Valhalla  to  enlarge  the  Kensico  reservoir  and 
dam  of  the  city  of  New  York.  The  work  in- 
cludes the  raising  of  the  dam  100  ft.  higher 
than  it  now  exists  and  enlarging  the  reservoir. 
The  Directors  of  the  new  company  are  Ed- 
ward B.  Adams,  71  Broadway,  New  York 
City;  William  Barclay  Parsons.  81.I  Wall  St., 
Xew  York  City ;  M.  S.  Kerbaugh.  Philadel- 
phia; William  H.  Cooke.  60  Wall  St.,  New 
York  City;  Robert  K.  Cassatt,  Philadelphia, 
Pa.;  Eugene  Klapp,  60  Wall  St.,  New  York 
City ;  Lamar  flardy,  71  Broadway,  New  York 
City,  and  G.  Dallas  Dixon.  Jr.,  Philadelphia. 
Edward  B.  Adams  holds  10,000  shares  of  the 
stock.  William  Barclay  Parsons  1. 000  shares, 
and  William  H.  Cooke  100  shares. 

Bids  were  opened  .April  2ii  by  the  State 
.\rcliitect.  Albany,  N.  Y.,  for  steam  power 
equipment  for  the  new  capitol  power  house  at 
.'Mbany.  The  lowest  bidders  were  (jillis  & 
Geoghegan  of  New  York,  at  $2 1 'J.-ViS  for  plan 
No.  1  and  $-.'07,777  for  plan  No.  2.  The  low- 
est bid  for  electrical  equipment  was  that  nf 
the  Lord  Electric  Companv  of  New  Y'ork, 
as  follows:    No.  1,  $107.400 ;"  No,  2.  $106,200. 

Bids  were  opened  .April  24  by  Capt.  W.  L. 
Guthrie,  L^  S.  Engineer,  Oswego,  N.  Y.,  for 
dredge  machinery.  For  machinery  for  4Vz  to 
")-yil.  dipper  with  spud  hoisting  engines  bids 
were  received  as  follows :  .American  Locomo- 
tive Co.,  New  York  City,  $36,875,  delivery  in 
4  months;  Bucyrus  Co.,  South  Milwaukee, 
Wis.,  $24,730,  delivery  in  3V2  to  4  months; 
Marion  Steam  Shovel  Co.,  Marion,  Ohio,  $18.- 
.S2<).  delivery  in  (>'>  day* ;  Norbom  Engineering 
Co.,  Philadelphia.  Pa. :  Osgood  Dredge  Co., 
.Mbany.  N.  Y.,  $26,750.  deliverv  'V-j  months; 
Vulcan  Steam  Shovel  Co..  Toledo.  Ohio.  $23.- 
"i50,  delivery  in  120  da\s.  The  Bucyrus  Co.. 
offered  independent  capstan  engines  for  $210 
additional.  They  also  asked  $1,350  additional 
for  spare  parts  named  in  paragraph  28.  The 
followin.g  bids  were  received  on  machinery 
with  both  spud  hoisting  and  crowding  engines 
for  -iVj  to  51yd.  dipper:  .American  T^ocomotive 
Co.,  New  York  City.  $37,475,  delivery  in  4 
months;  Marion  Steam  Shovel  Co.,  Marinn. 
Ohio,  $10,820,  delivery  in  65  days ;  Norbom 
Engineering  Co.,  Philadelphia,  Pa.;  The 
Bucvrns  Co..  South  Milwaukee.  Wis. ;  Osgood 
Dredge  Co..  Albany.  N.  Y..  $27,050.  delivery 
in  3'4  months:  Vulcan  .Steam  Shovel  Co., 
Toledo.  Ohio.  $24,350.  delivery  in  120  d,ays. 
For  machinery  for  4%  tn  5-yd.  dipper,  with- 
out crowding  engine  and  without  spud  hoist- 
ing engine  bids  were  received  as  follows: 
.American  Locomotive  Co..  New  York  City. 
>:'.5.!i75,  deliverv  in  1  months;  The  Bucvrns 
'  i.  South  Milwaukee.  W'is..  $23,800,  deliv- 
in  4V2  months;  Marion  Steam  Shovel  Co.. 
lion.  Ohio.  $17,820.  delivery  in  about  65 
'-IV  *;  Norbom  Engineering  Co..  Philadelphia. 
Pa.,  $31,500.  deliverv  in  16  weeks:  Osgood 
Predge  Co..  .Albany.  N.  Y..  $25,000.  delivery 
in  3V2  mnntlis;  Vulcan  Steam  Shovel  Co..  To- 
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ledo,  Ohio,  $21,750,  delivery  in  120  days.  The 
American  Locomotive  Co.  bid  includes  inde- 
pendent capstan  engines.  The  bids  on  fore 
and  aft  steel  trusses  were  as  follows:  Ameri- 
can Locomotive  Co.,  New  York  City,  $11)5 
per  cwt.,  delivery  in  30  to  60  days;  The  Bucy- 
rus Co..  South  .Milwaukee,  Wis.,  $1,350,  de- 
livery in  about  2V2  months;  Marion  Steam 
Shovel  Co.,  .Vlarinn,  Ohio,  $1,425,  delivery  in 
about  65  days ;  Norbom  Engineering  Co.,  Phil- 
adelphia, Pa.,  $S5il,  delivery  in  16  weeks  ;  Os- 
,good  Dredge  Co.,  .Mli.iuy,  N.  Y..  5c  per  lb., 
delivery  in  ;i  months;  Vulcan  Ste.-im  Shovel 
Co.,  Toledo,  Ohio.  $l,lu(i.  delivery  in  120 
days.  The  Bucyrus  Cu.  bid  on  metal  ])arls 
oidy  of  truss  combin.atinn.  uond  and  iron. 
Posts  and  chtirds  to  lie  of  wood  to  l)e  fur- 
nished by  the  government.  The  above  price 
offered  by  the  \'ulcan  .Steam  .Shovel  Co.,  is 
for  trusses  for  85-ft.  hull.  The  price  for  105 
ft.  hull  is  $1,700.  Bids  on  smaller  machinery, 
without  spud  hoisting  or  crowding  engines, 
about  3'2-yd.  dipper  for  soft  material,  and 
2%-yd.  dipper  for  hard  m.aterial,  were  as  fol- 
lows: American  Locomotive  Co.,  New  York 
City,  $30,050,  delivery  in  4  months;  The  Bucy- 
rus Co.;  The  Marion  Steam  Shovel  Co.;  Nor- 
bom Engineering  Co.;  Osgood  Dredging  Co., 
$20,100,  delivery  in  3%  months:  The  Vulcan 
Steam  .Shovel  Co.,  Toledo.  The  .\merican  Lo- 
cotnotive  Co.,  offered  a  crowdin.g  engine  for 
this  machinery  for  ,$5(i(l  extra. 

Ohio. 

^•Bids  will  be  received  untd  May  15  by  the 
Board  of  Education,  Toledo,  O..  for  an  elec- 
tric light  and  power  .system,  interior  telephone 
system  and  electric  time  clock  and  ])rograni 
bell  system  for  the  Scott  and  Waite  high 
schools,  two  fire  proof  buildings,  wdiich  will 
cost  approximately  $400,000  each.  Plans  and 
specifications  may  be  obtained  of  G.  L.  Mc- 
Kesson, director  of  schools. 

®The  LTnion  Gas  &  Electric  Co.,  Cincinnati. 
(1.,  has  been  awarded  the  contract  by  the 
Director  of  Public  Service,  Cincinnati,  O..  for 
lighting  by  electricity  streets,  avenues,  lanes, 
squares  and  public  places  in  the  city.  The 
work  includes  huuinous  magnetite  or  metallic 
flame  arc  lamp  in  underground  district.  $55 
per  year  per  lamp ;  overhead  district,  $50  per 
year  per  lamp;  boulevard  system,  $50  per  year 
per  cluster;  80  Watt  tungsten,  Alazda  or  other 
satisfactory  met.  fil,  inc.  lamp  in  overhead  dis- 
trict, $13  per  year  per  lamp.  Bids  were 
opened  .April  3. 

Bids  as  follow  were  received  .April  2i)  by 
Maj.  John  C.  Oakes,  V.  S.  Engineer,  Cincin- 
nati, O.,  for  reconstructing  in  concrete  the 
top  of  Dam  No.  5,  Muskingum  River:  (1)  S. 
George  Campbell,  Parkersburg.  W.  Va..  (2) 
Clifton  Bros.,  Zanesville,  O..  (3)  J.  A,  Swin- 
gle &  Co.,  Zanesville.  O.,  (4)  Bates  &  Rogers 
Construction  Co.,  Chicago,  111: 

CD      (2)     (3)      (4) 
Excavation.  4.000  cu.  yds. .  .$1.50  $0.90  .$0.00  $3.25 

Concrete,  4.691  cu.  vds r,.2."i     4. ,50     4.75     6.25 

Cement,   4.S00  bbis 1.75     1.75     1.35     1,35 

The  Aetna  Foundry  &  iMachine  Co..  of 
Warren  O.,  was  low  bidder  on  furnishing  the 
gate  winches  and  valve  jacks  for  Dam  No.  26, 
Ohio  River  slackwater  work.  The  job  amounts 
to   about  $10,000. 

Oklahoma. 

®.The  Secrelar>    of   the   Interior  h,is  ,iwaril 
ed  the  contract    for   the   coutruction   of   a    in 
room    schoolhonse,    an    ;iddition,    at      l,:iwton, 
Okla,.  to    Ik-nrv    Be,-itt\    of    f'.ast    l,i\erpool,   (I,, 
at   .$.5.3.!I71. 

Oregon. 

The  city  of  Baker.  Ore.,  on  Aiiril  12,  voted 
to  issue  $25,000  of  bonds  for  a  hydro-electric 
lighting  plant.     J.  W.  Bailey  is  City  Engineer. 

Pennsylvania. 

Edwin  H.  Vare,  Philadelphia.  Pa.,  was  the 
only  bidder,  .April  10.  for  the  installation  of 
100  2000-C,  P.  arc  lights  in  iiairs  on  standards 
similar  to  those  in  the  center  of  Philadelphia 
on  either  side  of  the  Southern  Boulevard,  be- 
tween Movamensing  .Ave,  and  League  Island, 
and  also  426  single  Tungsten  incandescent 
electric  lights  on  the  service  driveways  flank- 
ing that  boulevard  and  in  other  parts  of 
League  Island  park.     Mr.  Vare  offered  to  do 
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the  entire  work  for  $(i9,900.    The  bid  was  held 
uiuler  advisement  by  the  city. 

South  Carolina. 

^Bids  will  lie  received  until  noon.  May  0. 
by  County  Court,  Dillon,  S.  C,  for  the  con- 
struction of  a  court  house  and  jail  building. 
Each  bid  for  the  construction  of  the  court 
house  ninst  be  accompanied  with  .i  eertitied 
check  for  $5,000  and  for  the  jail  building  with 
a  certified  check  of  $1,000,  and  for  the  liealint; 
of  the  court  house  building  with  ,1  certified 
check  of  $200,  made  payable  to  1,  .\,  Dillon, 
chairman,  as  a  guarantee  th.at  if  awarded  the 
contract,  the  successful  bidder  will  promptly 
enter  into  contract  and  furnish  his  bond,  as 
required,  by  specifications.  Drawin.g  and 
specifications  may  be  seen  at  the  office  of  Wil- 
liam A.  E.dwards',  Architect.  6:i2  Candler  BIdg., 
Atlanta,  Ga. 

Tennessee. 

The  State  .Senate,  by  unanimous  vote,  passed 
the  bill  authorizing  Memphis  to  issue  bonds 
u])  to  $1,000,000  to  purchase  or  build  a  inuni- 
cipal  lighting  plant.  Before  the  bonds  are 
issued  the  matter  will  have  to  be  voted  011 
by  the  citizens  of  Memphis.  Heiskell  Weath- 
erford  is  City   Engineer. 

Texas. 

•J*Bids  will  be  received  until  3:30  p.  m.. 
May  10,  by  Capt.  P.  Whitworlh,  Constructing 
Quartermaster,  Fort  Crockett,  Galveston. 
Tc-xas,  for  screening  eighteen  buildings  at 
that  post. 

•J«Bids  will  be  received  until  3  ]).  m..  May 
31.  by  James  Kno.x  Taylor.  Supervising  Ar- 
chitect, Treasury  Department,  Washington,  D. 
C,  for  the  construction  complete,  including 
plumbing,  gas  piping,  heating  apparatus,  elec- 
tric conduits  and  wiring  of  the  U.  S.  Post 
(Xfice  at  Sulphur  Springs,  Texas. 

•{•Bids  will  be  received  until  3  p.  m.,  June  6. 
by  James  Knox  Taylor,  Supervising  Architect. 
Treasury  Department,  Washington,  D.  C,  for 
the  construction  complete,  including  plumb- 
ing, gas  piping,  heating  apparatus,  electric 
conduits  and  wiring  of  the  U.  S.  Post  Office 
at  Wichita  Falls,  Tex. 

The  City  Commissioners  of  Dallas,  Tex., 
have  authorized  the  purchase  of  40  acres  of 
land  out  of  the  Babbitt  survey  on  Elm  Fork 
and  have  instructed  the  City  Engineer  to  make 
the  necessary  surveys  and  prepare  plans  and 
specifications  for  a  concrete  dam  at  this 
point  on  Elm  Fork  of  the  Trinity.  The  dam 
will  be  at  California  Crossing,  near  Letot  Sta- 
tion. 

The  required  50  per  cent  of  the  capital  stock 
of  the  Port  .Arthur  Pleasure  Pier  of  Port 
.Arthur  has  been  fully  paid  in  and  it  is  ex- 
pected that  the  contract  for  the  $150,000  pleas- 
ure pier  will  be  let  and  active  work  inaugu- 
rated in  the  course  of  a  very  short  time. 

James  Stewart  &  Co.,  National  Bank  of 
Commerce  Bldg.,  St.  Lonis,  Mo.,  has  been 
awarded  the  contract  for  erecting  a  wharf 
shed  at  Galveston  for  the  Galveston  Wharf 
Co.  The  shed,  to  be  constructed  of  reinforced 
concrete,  with  roofing,  vitrified  brick  paving 
and  all  modern  protection  against  possible 
spread  of  fire. 

Virginia. 

•J«Bids  are  asked  until  noon,  Mav  15,  bv  Lt. 
Col.  Mason  M.  Patrick,  IT.  S.  Engineer.  Nor- 
folk. Va.,  as  noted  in  our  April  19  issue,  for 
dredgin.g  the  channel  to  Newport  News,  Va, 
The  work  calls  for  the  dredgin.g  within  the 
limits  of  a  new  channel  across  Newport  News 
Middle  Ground  Bar,  north  of  the  Middle 
Ground  light,  and  will  require  the  removal 
of  approximately  1,060,00  cu.  yds.  of  material, 
scow  measurement.  The  area  to  be  dred.ged 
is  3  miles  lon,g,  300  ft.  wide  for  a  distance  of 
1%  miles,  and  200  feet  wide  for  a  distance  of 
Wi  miles.  The  least  depth  now  existing  is 
22  feet  below  mean  low  water,  and  the  ulti- 
mate depth  to  be  secured  is  35  ft.  at  mean 
low  water. 

Washington. 

Bids  as  follows  were  received  .April  7  bv 
.\laj.  C.  W.  Kurtz.  U.  S.  Engineer,  Seattle, 
Wash.,  for  375.000  tons  of  stone:  Northwest- 
let  recently. 
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Connecticut. 

'Bids  will  be  received  until  3  p.  m..  May  20 
^ieut.  Col.  Harry  Taylor,  U.  S.  Engineer! 
I  London,  Conn.,  for  dredging  in  Paw- 
ck  River,  R.  I.  and  Conn. 

Delaware. 

Bids  will  be  rccci\ecl  until  11  a,  m.,  iNIay 
by  Maj.  R.  R.  Raymond,  U.  S.  Engineer, 
nington,  Del.,  for  dredging  Leipsic  River. 

Bids  will  be  received  until  3  p.  m.,  June 
f  James  Knox  Taylor,  Supervising  .\rchi- 
Treasury  Department,  Washington,  D. 
or  the  e.xtension,  remodeling,  etc.,  includ- 
plumbing,  gas  piping,  heating  apparatus, 
ric  conduits  and  wiring  system  and  light- 
fixtures  of  the  U.  S.  Post  Office  and  court 
e   at  Wilmington,  Del. 

District  of  Columbia. 

Bids    will    be    received    until    10:30   a.    m., 

26,  by  Capt.  F.  C.  Boggs,  General  Pur- 
ng  Officer,  Isthmian  Canal  Commission, 
hington,  D.  C,  for  furnishing  under 
.1  Circular  630 :  Hand  cars,  push  cars. 
Ibarrows,  shovels,  picks,  wrenches,  Nails, 
rs,  hacksaw  blades,  hose  clamps,  sledge 
les,  stable  brooms,  scrubbing  brushes, 
rns,    garbage    cans,    brass    unions,    manila 

canvas,    leather,    toilet   paper,    fire    clay, 
,  caustic   soda  and   crude  carbolic  acid. 
3ids  will  be   received   until  2   p.   m.,   May 
y  Department   of  the   Interior,   Office   of 
,n    Affairs,    Washington,    D.    C,    for    fur- 
ng   labor  and  material    for   the  construc- 
of    two    cottages    and    one    barn    at    the 
r  D'AIene  Agency,  Idaho. 
Jids  will  be   received  until  2   p.   m..   May 
r  Commissioners  of  the  District  of  Colum- 
'or  making  and  installing  boiler,  painting 
■epairing  one  fire  engine, 
iids  will  be  received  until  noon.  May  10, 

E.  Capehart,  acting  Chief  of  Bureau  of 
ance,   Washington    D.   C,   for   furnisliins 

6-in.  1,000  7-in.  and  200  14-in.  target 
ctiles   for  the  Navy  Department. 

Florida. 

lids  will  be  received  until  noon,  May  22, 
?orge  R.  .Spalding,  Capt.  U.  S.  Engineers, 
onville,  Fla.,  for  dredging  in  Caloosa- 
ie  River  and  entrance,  Florida, 
lids  will  be  received  until  3  p.  ni.,  Mav 
-•  Lieut.   Col.   Harry  Taylor,  U.  S.   Engi"- 

New    London,    Conn.,    for    dredging    in 
's  Cove,  New  London  Harbor,  Conn, 
ids  will  be  received  until  noon.  May  2.-). 
pt.  G.  R.  Spalding,  U.  S.  Engineer,  Jack- 
ie,   Fla.,    for    dredging   and   constructing 

revetment  in   St.   John's   River,   Florida. 

Georgia. 

ids  will  be  received  ui^l  3  p.  m.,  June 
James  Knox  Taylor,  Supervising  ,'\rchi- 
I'reasury  Ucpartment,  Wasliington,  D.  C. 
the  construction,  complete,  including 
ling,  gas  piping,  heatinjr  apparatus,  elcc- 
jnduits  and  wiring  and  lighting  fi.xlures 
■  U.   S.  Post  Office  at  Dublin,  Ga. 

Illinois. 

ids  will  be  received  by  Wni.  Carroll, 
Electrician,  Chicago,  III.,  until  11  a.  m.. 
■>,  for  furnishing  the  Department  of 
;icity  25,000  ft.,  more  or  less  of  No.  (i 
5.  G.  rubber  covere<l  lead  incased  electric 
cable. 

Indiana. 

ids  will  be  received  until  May  12.  by 
J.  T.  Davidson,  Depot  Quartermaster, 
ionville,  Fnd.,  for  furnishing  mulcr 
ule  No.  638,  30.000   ft.  cottonwood  Inni- 

0.  1,  20,000  ft.  gum  sap  lumber  No.  1, 
000  ft.  white  pine  R  select. 

i  as  follows  were  received  April   15  by 
il.  George  A.  Zinn,  U.  S.  luigincer,  Chi- 
lli.,   for    dredging    in    Indiana    Harbor, 
(  1  )    dredging   .M.OOO   cu.   yds.    between 
place  measurement;    (2)    dredging   181,-' 

1.  yds.  in  lake,  scow  measurement:  Ar- 
I.  Vogel,  Milwaukee,  Wis.,  (2)  30  els. 
"itz  .Simons  &  Council  Co.,  Chicago,  111., 
!  cts.,   (2)   27  cts.     Great  Lakes  Dredge 


&  Dock   Co.,  Chicago,  111.,   (1)    19%  cts.,   (2) 
2o  cts. 

Iowa. 

Surveys  and  estimates  have  been  made  by 
the  Northern  Roller  Milling  Co.  and  the 
Humboldt  Electric  Light  &  Power  Co.,  of 
Humboldt,  la.,  both  operated  under  the  same 
management,  for  a  concrete  dam  to  be  built 
across  the  Des  Moines  River  at  Humboldt. 
.■\bout  $80,000  will  be  spent,  and  the  new  plant 
will  develop  1,200  hp. 

The  Stone  &  Webster  Engineering  Co.,  147 
Milk  St..  Boston,  Mass.,  which  is  financing 
the  $2-'),000,000  dam  now  under  construction  in 
Keokuk,  has  asked  the  City  Commission  of 
Keokuk  for  an  extension  of  the  present  fran- 
chise for  the  operation  of  public  utilities  to  a 
period  of  25  years.  The  company  has  an 
option  on  the  gas,  electric  light  and  street  car 
system,  and  will  take  over  the  property  if  the 
franchise  is  extended.  The  proposition  will  be 
sulimittefl  to  a  vote  of  the  people. 

Kentucky. 

•|«Bids  will  be  received  until  May  17,  by 
Kash  C.  Williams.  County  Superintendent  of 
Schools,  Jackson,  Ky.,  for  the  construction  of 
21  schoolhouses  in  Breathitt  County,  Ky. 
Houses  must  be  completed  before  Oct.   1. 

^Bids  will  be  received  until  noon.  May  20, 
by  Maj.  J.  C.  Oakes,  U.  S.  Engineer,  Custom 
iiouse,  Cincinnati,  O.,  for  constructing  lock 
and  dam  No.  14,  Kentuckv  River,  at  Heidel- 
berg P.  O.,  Ky. 

Maryland. 

•{•Bids  will  be  received  until  11  a.  m..  May 
13.  by  R.  C.  Hollyday,  Chief  of  Bureau  of 
Yards  and  Docks,  Navy  Department,  Wash- 
ington, D.  C,  for  a  12-kw.  gasoline  engine 
belted  generating  set,  200-ampere-hour  stor- 
age battery,  accessories,  wiring  material,  etc., 
at  the  U.  S.  Marine  Corps  Rifle  Range, 
Winthrop,   Md. 

Massachusetts. 

•^Bids  will  be  received  until  1  p.  ni..  M.iv 
15,  by  Capt.  A.  M.  Miller,  Constructing  Quar- 
termaster, 208  Summer  St.,  Boston,  Mass.,  lor 
the  construction,  plumbing,  heating,  wiring  and 
fixtures  of  an  addition  to  post  hospital  at  Fnrt 
Strong,  Boston  Plarbor,  Mass. 

The  Furst-Clark  Construction  Co.,  Sand- 
wich, Mass.,  has  1,000.000  cu.  yds.  of  <lry  exca- 
vation, suitable  for  light  steam  shovel  plant', 
etc.,  to  let  on  the  Cape  Cod  canal  work. 

Bids  as  follows  were  received  April  20  by 
Col.  Frederic  V.  Abbot.  U.  S.  Engineer,  Bos- 
ton, Mass.,  for  construction  of  superstructure 
of  breakwater  at  Sandy  Bav,  Cape  .\nn  Ma^s 
H)  Bid  per  ton  of  2.000  lbs.,  for  capstones 
including  iron  pins,  (2)  per  ton  for  all  other 
wall  stone,  (3)  per  ton  for  rubblestone  of  Class 
in  the  interior  of  superstructure  and  substruc- 
ture, (4)  per  ton  for  rubblestone  of  Class  R  in 
substructure  and  in  apron :  Holbrook,  Cabot  & 
Rollins  Corp.,  Boston,  .Mass..  (1)  $!>liO'  r-^i 
$7.60;  (3)  $.3.10;  (4)  $3.70.  The  Breakw.itcr 
Co.,  Philadelphia.  Pa.,  (1)  $7.23-  (")  Vil'^- 
(3)  $l.f)0;  (4)  $2.18.  Rockport  Granite  Co' 
Pigeon  Hill  Granite  Co.,  Rockport.  Mass  (\\ 
$8.63;  (2)  $5.80;  (3)  $1.93;  (4)  $2..37.  " 
Michigan. 

Bids  as  follows  were  received  .\pril  "l  l,v 
Col  McD.  Townsend.  I'.  S.  Engineer.  Detroit 
Mich.,  tor  (1)  dred.ging  702,0itO  ou.  vds  from 
section  1.  .Saginaw  River,  and  (2)  for  dredg- 
ing 2.  233.000  cu.  yds.  fmm  section  2,  Sagin.aw 
River:  Breymann  Bros..  To"  ' 
12"/8   cts.,    (2)    17  cts. 


OS..     I  olcilo.    O,.     (li 
Greiling    Bros.,    ("irccn 


Hay.  Wis.,  (1)  13  7-10  ct.s..  (2)  22  cts  ■  Great 
Lakes  Dredge  &  Dock  Co..  Chicago,  ill  d  i 
II  cts..  (2>  17  !>/10  cts.;  Adolpli  Bros  '  Mjl 
uaukcc.  Wis.,  (n  I5Vi  cts..  (21  •>''  ct^  • 
.Michael  Sullivan,  Detroit.  Mich  (11  17>4cl-  ' 
Edward  Bros.  Dredge  Co.  Sanll  Ste  Miri,' 
Ahch..  (11  I7V2  cts. ;  Zeiiilh  Dredge  Co  'p,, ' 
luth.  Minn..  (11  25  els.;  Dululh  Superi.r 
llredging  Co.,  Duhilli.  Minn.,  (21  "I'*-  ,-ts  ■ 
Nnrlhern  Dredge  S:  Dock  Co..  l"i„i„„,; 
Mum..  (  11  18  CIS.;  Dnlulli  Marine  (^, 
ing  Co.,   (1)    16%  els. 

The      Ksoanaba      Traclion     Ov,     l\,:in.nl, 
Mirh.,    is    repnrtcil    hi    h;ive    npenc.l    l,i,lv    i,' 


'iilr.Tcl- 


the  construction  of  a  dam  across  the  Escanaba 
^iver  at  Groos  and  for  the  erection  of  a  large 
Julp  mil!  at  that  point  The  dam  is  for  the 
purpose  01  furni^^ir?  power  for  the  opera- 
-••ng  to  the  supply  of 
the  Traction  Com- 
•  ■  the  dam  will  de- 
'■  c  mill  will  be  able 
turn  out  daily 
y  for  the  paper 
tructed  acros> 


tion  of  the  mill 
electrical  energ 
pany.     It   is   e.\ 
velop  2,-V.".'  lip. 
under   f av ; - 
at  least  1' 
mills.     •'■• 
the  c 
above 
near  by. 


ut  half  a  raile 
;11    be    located 


M- 


Minnesota. 
Following  bids  were  received  April  20  bv 

r,;    p.....-,.   1..     QK...I.    ■■     c     Kngmeer.  Du- 

'  ~-       riur  Entrj-, 

L'--.  •--  cu.  vd. 

scow   •  ,  vj? 

in  Sf  --.  yds, 

entrance  c.  ^  ,-   ..m  ^u.  yds. 

inner    cha;  -c    boulders 

jver  1  cu  ; tr  ou 

/d.,  (5)  tc-  ,  '-..  :..;rii;  C.... 

Oulufh.   M  :,    17  cts.^   (3) 

i\  cts .   (  :  Great  Lakes 

Jredge  &  :  t, 

'2)   12  cts.  >  .     M 

^'      ~-  ■  :.-th  Ma- 

'■:  •  ■     (1)  15 

^'  -•.  (51 
.  Du- 

,1    QU 


as.,  <4>  $H.i».'i, 


•M^ 


!Ti    Mav  1(1. 

■  fNo, 

■     TC- 


iiiuliiiK   r 
CI'    .iinl    . 

ifK.    .1111 
■  liu- 


cab- 
■  ■!  cov- 

r-C     the 

Mav  22. 


il'n\     St     *  I    .TjC*.    ,\i 

H-Bi<i<  xvdl  K  ]0  a.  m..  Mav 

',    by    C..t     R  •■  '  "sr    Ofti.-rr. 

llldx      Hoik-     1  I'       i     :l 

'""■•k,   N",  J.    ; ^    ,,.;-.;!«;!.  l.ii.i);". 

I  i.     'd*.  rtr 

New  V«rt 


+  I'.:.I.    „,1I   br 


+  indicates  work  now  open  for  bids.     (?  indicates  a  conti.irt 


.J.i. 

i-   vmII   b, 

.  '■- 

';.;!  w 

r  .'i 

'..■^1:^      .11 

•M-i 

\       1     .   1'*T  - 

l-V'", 

.  ■- 

tt,     ■ 

\    \ 

+ 

K     M 

^.    ; 

Sf       "^ 

<H-,i; 

I  n 

'  1  - 

If 

^  .i(ix'  : 

11a    m.  Ma.> 

i>iar- 


;»   m.  May 

„  ,  .-.^  N    Y  . 


!■  rr.  --.,,lv 
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jte.    Labor   bru>  i".  J'JlJjd,  delivery  in  liu  Jays.    The  the  entire  work  lor  S(!9.900.    The  hid  was  held 

Worl:  to  be  -f  1  ■ '                                                                             ■    1        ■■"- Co.   l,i,i   mcUules   inde-  under  advisement  bv   tile  city. 

®?'-''''"'  ^      n.e  Ms  on  fore  South  CaroUna. 

has  been   .■■-  rro  as  lollows;  .\meri-  ouum  >..-aiuiii.=. 

e.vcavation  I'  ive    Cn .    W-u    York    Citv.   $3.!*."i  •j'Bids   will  be  received  until  noon.   May  !'. 

opened  M''  '^''.''  '"  ■'"  '•■  ''"  'ia\  s :  The  Bucy-  by   County  Court.  Dillon,   S.  C.   lor  the  con- 

gineer  at  B'!''  *-"  ■    -^"Hth    .Milu.iukee.    Wis.   Sl.liin,   de-  structioii   of   a   court   house  and  jail   buildiiii;. 

theexcavaii  :  r\     111    abnm    '.'••j    m.nulis;    Marion    Steam  Each    bid    for    the    construction    of    the    court 

sciiw  measure                            '  :'■■  '    «  '■•  '  ■■.    .\Iari..n.  Ohio,  $l.^J-'i.  delivcrv   in  house   must   be    accompanied    with    a   cenilied 

per  cu.  yd.  '!.!>«:  Xcrli'iii  Kn.mneorini;  Co..  Phil-  check  for  S-xlKK*  and  for  the  jail  Iniildiiij;  wilh 

The  Ne"     '    "                           '.    .      \     .  !■       :f-<.-,ii    .l^li^ory   in   \i>  weeks:  Os-  ;t  certified  check  of  $1,000.  and  for  the  heatiiii; 

«ill  have  «  '■'.   AlK.iny.   X.    V.  ."ic   per   lb..  of   the   court   lieiuse    building   wilh   a    cerlilJeil 

iiiganentiri  •   iHonths:    \uli-an    Steam   Shovel  check  of  J"200.  made  payable  to    I".  .\.   Dillon, 

irontini;   '■'  '  ''''"■    SM"".     ileliverv     in     IJO  chairman,  as  a  guarantee  that   if  awarded   the 

Wharf  in   I  I'.uomus   (.'..    bu!   on    metal   parts  contract,   the   successful   bidder   will   promptly 

site  ol  the  '  "'    ""\i>s   ci'inbinati.'n.    w.iod    and     iron.  emer   into   contract   and   furnish   his   bond,   as 

ulanm-il   i.  "''   •""!   ib'Til-  to   be  01    x\..od   to   be    fur-  required,      by      specitications.      Drawing      anil 

',„),  led   b>    the   vwrmiieiu       The   above  price  specifications  may  be  seen  at  the  otVice  of  W'il- 

^i  ,;,„,    ■  ■  red   !■>    ihe   \  u'.can    Sieam    Siiovel    Co..   is  ham  A.  Edwards.  Architect.  (io'J  Candler  Bldg.. 

I'lii,  work  :■  trus,,  -    i.^r  >'.  f(.  hull.     The  price  for  U'o  .\tlanta,  Ga. 

,,r^'^.|i„g   a    '  '"'"   '"  -^1."""      Ih.ls  on  smaller  machinery,  Tennessee. 

!..*<  ""  t'"  ''',"",/'""'    '".■'^"".^.•■'-   crowdm,^    eugmes  The  St.aie  Senate,  bv  unanimous  vote,  passed 

Van  lininl    '  ul     .  .  yd     dippcr     ..r    sou    material,   and  „,^,   ,,;„   aphorizing   .Niemphis   to   issue   bonds 

o.r.ling  to  0.  >''    '''I'l'--^  '"^  '>-'r'l  "'f'teriat.  were  as   lol-  ,  ,  ,^,  ^i,000,0o0  to^ purchase  or  build  a  nmni- 

edonthe:..'  ■      A;.un.,m    I..  ..„„„, .ve   L...    New    \  ork  ^.j     ,    ^■^^^■           ,             ,,    •           ,       ,       , 

Th.  ':  -                                                                             ■   ",''^.^'>  '"  '  ""•.''">-,     >'^'  lt'-"-"-V-  issued    the   matter   will   have   to   he   voted   01, 

V.  I...  ^^■'"■■"  ■^';;'"  ^"'n     ^'■■'  •V"''  I'v  the  citizens  of  Memphis.     Heiskell  Weatli- 

;  ,-,  MMi;   I  ..  :   I  i,-,i;,)oi|   Dreil.gni.g  Lo.,         ■ -               ' 


I'-j   uMulhs:    The   \'ulcan 


erford  is  Citv   Engineer. 


(  . i  .  T. ikdo    The  .\merican  Lo-  Texas. 

i'-'iL  ■                                                                                     .oiue    I,  ■',  nlTere'l   ,i  crowding   engine   for  »  u- 1          n    1                     1         .1    .1  .i.^ 

\alh;.                                                                                               .         '     -   „,..,„,       ,„         ."-       s    V  -J-Hids    wi'l    be    received    unti     .1:30    p.    tn,. 

ilani  .  !  .\Lay  10.  by  Lapt.  P.  \\  h'tworlh,  I  oustrncliug 

lIuiIcs  the  I                                                                                                    Ohio.  Quarlermaster,      Eort      Caickett,      Ci;ilveston, 

than  it  nn«  •                                                                       -;.i;i,!,  \w!;  bi-  neeuid  until  M:iy   l-"i  by  the  I'exas.     for    screening    eighteen    buildings    ;il 

Tliel'-                                                                                '                  !. ic.iti.. 11.  Toledo.  (.X.   for  an 'clec-  that  post. 

^^^i't'l                                                                                         '               i  power  s>siein.  interior  telephone  •J-Bids  will  be  received   until   o  p.   in.,   .M;i\ 

*^_il)  ■                                                                                      •'•n-    and   elictric   time   clock   and    program  ol.   by  James   Knox   Taylor.    Sniiervising   .\r- 

^'■"                                                                                      ■     ^^^!enl    f..r    the    Scott    and    W'aite    high  chitect.  Treasury  Department,  Washington,  D. 

two   fire   iTi.of   buildings,    which   will  C.,    for    the    coustrnction    complete,    including 

r..\iinatel\    JIuhiiiiii  i;uh      Plans  and  plumbing,  gas  pipin.g,  heating  app;iratus,  elec- 

■loiis   may   be  o|.|:dneil   I'f   G    L.   Mc-  trie   conduits    and    wiring  of   the    V.    S.    Post 

direetnr  of  schools.  Othce  at  Sulphur  Springs,  Texas. 

iH..  ...1                                                                              -  I  III    I'nion  ('las  &  I'lectric  Co.,  Cincinnati.  4'Biils  will  be  received  until  '^  p.  m,,  June  t>, 

Kdward  1!    \                                                                     1.    h:i,   l.eeii     :i«arded    the    contract    by    the  by  James  Knox  Tiiylor.  Supervising  .\rcliitecl, 

.<tock,  \Vi"                                                                         hector  .■!   I'ublic  Service,  Cincinnati,  O..  for  Treasury   Department,  Washington.  D.  C.  for 

.iinl  V,                                                 >                 _              lining    by   eleclricit.s    streets,   avenues,   lanes,  the    construction    complete,    including    plunib- 

Ki'l-                                                 ''\     tin-    Stale       fiiares   and   iml'lie   pl.ices   in   the  city.       The  ing,    gas    piping,    lieatin.g    appar:itus,    electric 

\:.Iii.>i.     \:                              lor     .!■  .nil    p 'wer       vrk  iiieludes  Ininiiious    inagnelile   or    met;illic  conduits  and  wiring  of  the   C  S.   Post  Olhce 

M|i:ij.iiiiii[  I   •                           •    '  ;     u.T  ii  ■■)-■  :i'        hue   ;ire    lamp   in   underground   district.    $")5  at  Wichita  Falls,  Tex. 

\lliaiiy.     T!                                       '.  ■?!     i.t'li-.    A        (|-   ^-ir  |ier   kinip ;  overhead  district,  S">0  per  The    City    Commissioners    of    Dallas,    Tex., 

(if..v;h>'i>:i!>                                          J  ''"'^   1    ■   I'lo:       jir  per  lamp.  boule\:ird  system,  $-"j(i  per  year  have  authorized    the   purchase  of    10  acres  of 

Nil  I                                                    .'       I'm    I  .«         '(V  eliisler;  t'H  Watt  turgsieii,  M;i/<la  or  other  land   out  of  the  Babbitt  survey  on   Elm   Fork 

tit  III                                                     .^.l-   'M.r    '  I        sisfaclory  met    hi.  iiic    l:tinp  in  overhead  dis-  and  have  instructed  the  City  Engineer  to  make 

ihf  1                                                                  '     rk.       |,-|_     Jl:!'  |icr    vear     pi  r     Limp.     Bids     were  the   necessary   surveys  and   prepare  plans  and 

as  ii>'!                                                                   ■"            ii-ned  April  :'..  specifications     for     a     concrete     dam     at    this 

BiJ>  >iir                                                        »\     1            lids   as    follou    were    reecived    .\piil   -"   by  point  on   Elm  Fork  of  the  Trinity.     The  dam 

linthric.  r    ^                                       .   N.    ^  .    l"r       ,\i.  John   •.'    1  i:d;e>.   C   S.   l-'.i'yineer.  Cincin-  will  be  at  California  Crossing,  near  Letot  Sta- 

ilrcik"-  •'■  ■                                           :      I'  r    !'•.■   '  '       111,    '( ) .    for    recoti-tructnii;    m    concrete    the  tioii. 

Vyil                                                       .  !>w;H;f-     ii'i-       i„  ,if   li:nn   X"    ■'■,  Mii^knmmn   Kner:   (H    .S.  The  rer|uired  oO  per  cent  of  the  capital  slock 
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cm  Contracting  Co.,  Lcroy  BIdg.,  Seattle. 
Wash.,  $•.'.  17  per  ton,  f.  o.  b.  scows  or  barges 
on  jetty  whan";  Clapp  &  Stillwell,  5l)4  Brooke 
Bldg..  Seattle,  Wash.,  ^f'J.l")  per  ton,  f.  o.  b. 
scows  or  barges  on  jetty  wharf;  Hercules 
Sandstone  Co.,  Teiiino,  Wash  ,  $1.78  per  tun, 
(.  o,  b.  scows  or  barges  on  jetty  whart;  $1.02 
per  ton,  f.  o.  b.  barges  at  South  .\berdeen. 

Wisconsin. 

•{•Bids  are  asked  until  noon,  May  '2\,  by  Lt. 
Col.  Geo.  A.  Zinn,  V.  S.  bjigineer,  Milwau- 
kee, Wis.,  for  dredging  at  Oconto  Harbor. 
Wis.  The  area  to  be  dredged  is  located  at 
the  indnth  of  tlie  CVonto  Kiver,  Wis.,  and  ex- 
tends from  a  point  about  SCO  ft.  inside  the 
shore  line  to  the  IS-ft.  contour  in  (irceu  Bay, 
a  total  clistance  of  about  1,10(1  ft.,  with  a 
width  varying  from  100  to  .WO  feet.  This 
area  is  divided  into  two  sections,  to  be  known 
as  Section  .V  and  Section  B.  Section  A  is  that 
portion  lying  between  the  shore  line  and  the 
18-ft.  contour.  The  approximate  yardage  of 
this  section  is  ■2"27,0O0  cu.  yds.  Section  B  is 
that  portion  lying  inside  the  shore  line,  and  its 
approximate  yardage   is   b">3,000  en.   yds. 

The  La  Crosse  Water  Power  Co.,  W.  J. 
Ferris,  President,  La  Crosse,  Wis.,  which  now 
has  two  dams  and  storage  reservoirs,  one'  lo- 
cated at  Hatfield  and  the  other  seven  miles 
north  of  that  point  across  the  main  channel 
of  Black  River,  is  considering  building  a  third 
dam,  to  be  located  on  the  cast  fork  of  Black 
River,  eight  miles  from  Hatfield.  Plans  are 
completed,  together  with  all  topographical  sur- 
veys and  other  needed  data,  and  contracting 
'irnis  have  been  over  the  ground  with  a  view 
of  bidding  on  the  work. 

Following  bids,  per  cu.  yd.,  scow  measure- 
ment, were  received  April  15  bv  Maj.  Francis 
R.  SInmk,  U.  S.  Engineers,  Duluth.  Minn., 
for  dredging  in  .\shland  Harbor,  Wis.:  Ed- 
ward Bros.  Dredge  Co.,  Sault  Ste.  Marie, 
Mich..  18  cts. ;  Great  Lakes  Dredge  &  Dock 
Co.,  Chicago,  111.,  12  cts.;  Zenith  Dredge  Co., 
Duluth,  ^iinn.,  11%  cts.,  (recommended  for 
acceptance)  ;  Northern  Dredge  &  Dock  Co.^ 
Duluth,  Minn..  12%  cts. ;  Duluth  Marine  Con- 
tracting Co.,  Duluth,  Minn.,  14  cts.  .A.bout 
$Ui,000  is  to  be  expended. 

Canada. 

•J«Cids  will  be  received  until  11  a.  m.,  May 
15,  by  M.  Peterson,  Secy.,  Board  of  Control, 
Winiiipeg.  Man.,  for  the  manufacture,  delivery 
and  installation  of  6  500-kw.  step-down  trans- 
formers for  substation  No.  1.  Smith.  Kerry 
&  Chace,  Carnegie  Library  BIdg.,  Winnipeg. 
Man.,  are  Power  Engineers. 

•|«Bids  will  be  received  until  6  p.  m.,  jNIay 
12.  by  E.  D.  Tuttle.  Architect.  701  Mc.Arthur 
Bldg..  Winnipeg,  Man.,  for  the  erection  and 
completion  of  a  brick  school  building  at 
Gretna,  Man.  Charles  Wahn  is  Secretary  and 
Treasurer  of  Gretna  School  District  No.  3-36. 

•J«Bids  will  be  received  until  -1  p.  m.,  May  29. 
by  R.  C.  Desrochers,  Secy.,  Department  of 
Public  Works,  Ottawa,  Ont.,  for  the  construc- 
tion of  a  dam  and  sluiceway  across  the  head 
of  Gordon  Creek  at  Kippewa  Village,  in  the 
county  of  Pontiac,  Que.  Plans,  specification 
and  form  of  contract  can  be  seen  and  forms 
of  tender  obtained  at  the  office  of  J.  E.  Sing. 
Esq.,  District  Engineer,  Confederation  Life 
Building,  Toronto,  Ont.,  and  on  application 
to  the  postmaster  at  Haileybury,  Ont. 

•J»Bids  will  be  received  until  -1  p.  m.,  May 
5,  bv  L.  K.  Jones,  Secy.,  Department  of  Rail- 
w'ays  and  Canals.  Ottawa,  Ont.,  for  dredging 
Rapide  Plat  Canal.  Ontario,  St.  Lawrence 
Canals.  Plans  and  soecification  and  form  of 
contract  to  be  entered  into  can  be  seen  at  the 
office  of  the  Chief  Engineer  of  the  Depart- 
ment of  Railways  and  Canals,  Ottawa,  and  at 
the  office  of  the  Resident  Engineer  of  the  On- 
tario— St.  Lawrence  Canals.  Cornwall,  at 
which  places  form  of  tender  may  be  obtained. 

^Bids  will  be  received  until  4  p.  m..  May 
5,  by  L.  K.  Jones,  Secy.,  Department  of  Rail- 
ways and  Canals.  Ottawa,  Ont.,  for  improv- 
ing the  Lower  Extreme  to  Lock  No.  24.  Plans, 
.specification   and    form   of  contract   to  be   en- 


tered inito  can  be  seen  at  the  ollice  of  the 
Chief  Engineer  of  the  Department  of  Rail- 
ways and  Canals,  Ottawa,  and  the  office  of  ihe 
Resident  Engineer  of  the  Ontario — St.  Law- 
rence Canals,  Cornwall,  at  which  places  form 
of  tender  may  be  obtained. 

•{•Bids  will  be  received  until  May  tl,  by  D. 
W.  McCuaig,  Cluiirman  Manitoba  Elevator 
Comtnission,  Winnipeg,  Man.,  for  the  re- 
modeling of  the  government  elevators  at  llie 
following  points:  Canadian  at  Minitonas, 
Cinadiim  at  Dauphin,  Dominion  at  Dauphiii, 
Xorthern  at  Grandview,  Northern  at  .Miami. 
Winnipeg  at  Oakville,  Western  at  St,  Claude, 
Northern  at  Sw'aii  Lake,  Canadian  ;il  Valley 
River,  Imperial  at  Miniota.  Particulars  and 
form  of  tender  my  be  obtained  at  the  offices 
of  the  Commission,  279  tiarry  street.  Win- 
nipeg. 

•{•Bids  will  be  received  until  1  p.  m..  May  29, 
by  R.  C.  Desrochers,  Secy.,  Department  Pub- 
lic Works,  Ottawa,  Ont.,  for  the  construction 
of  a  dam  and  sluiceway  across  the  lie;id  of 
Gordon  Creek  at  Kippewa  Village  in  the 
County  of  Pontiac,  Que.  Plans,  specification 
and  form  of  contract  can  be  seen  and  forms 
of  tender  obtained  at  the  office  of  J.  E.  Sin.t;. 
Esq..  District  luigineer.  Confederation  Life 
liuilding,  Toronto,  Out.,  and  on  application 
to  the  postmaster  at  Haileybury,  Ont. 

•{•Bids  will  b^  received  until  4  p.  in..  May 
22.  by  R.  C.  Desrochers,  Secy.,  Departinenf  of 
Public  Works.  Ottawa,  Ont..  for  the  erection 
of  a  public  building  at  L'xbridge.  Plans,  speci- 
fication and  form  of  contract  may  be  seen  and 
forms  of  tender  obtained  on  application  to 
\rr.  Thos.  .\.  Hastings,  Clerk  of  Works, 
postal  station  F,  Yonge  street,  Toronto,  Out., 
and  at  the  postoffice  at  U.xbridge. 

^Bids  will  be  received  until  11  a.  m..  June 
3.  bv  R.  C.  Hollyday,  Chief  of  Bureau  of 
Yards  and  Docks,  Navy  Department.  Wash- 
ington, D.  C,  for  extension  of  dikes  at  the 
Navy  Yard,  Mare  Island,   Cal, 

The  Ridgetown  Fuel  Supply  Co.,  recently 
organized  with  a  capital  stock  of  $800,000,  pro- 
poses to  construct  a  pipe  line  for  natural  gas 
between  the  cities  of  Ridgetown,  Ontario,  and 
Honden,  Canada.  The  capital  stock  is  $800,- 
000.  The  line  will  be  80  miles  in  length  and 
twelve-inch  pipe  will  be  used.  Bond  Jasperson. 
Ridgetow-n,  Ont.,  is  Secretary  and  Treasurer 
of  the  Company.  The  project  is  being  backed 
bv  Lima,  O.,  men,  among  whom  are  M  P. 
Colt,  W.  L.  Parmenter,  John  B.  Kerr,  E.  R 
Curtain  and  J.  R.   Sinclair. 

Chile. 

•J»Bids  will  be  received  until  3  p.  in,.  Jul\- 
22,  in  the  Ministerio  De  Hacienda,  Santiago. 
Chile,  for  the  construction  of  Valparaiso  and 
San  Antonio  Harbors.  The  work  will  cost 
about  $15,000,000.  Plans  and  information  can 
be  seen  at  the  office  of  Consulate  General  of 
Chile,  2  Rector  St.,  New  York,  N,  Y.,  Room 
431   from   12  to  3  p,  m. 


TRADE  NOTES. 

The  New  Jersey  Zinc  Co.  has  placed  an  nnler 
with  the  Buffalo  Forge  Co..  Buffalo,  N,  Y..  lur  .->4 
large  special  fans. 

The  "Western  Wheeled  Scraper  Co.  lias  re- 
moved its  offlce  at  Kansas  Citv.  Mo.,  to  40:; 
Drear-Leslie  Bldg.  Mr.  M.  T.  Babb  contiiuii's 
in  charge  of  the  office  at  that  point. 

Peter  E.  Meagher,  Duluth.  Minn.,  has  taken 
the  sales  agency  for  the  boilers,  hoisting  engines 
and  derricks  manufactured  by  the  Clyde  Iron 
Works.  These  articles  are  carried  in  .stock  at 
Duluth. 

Andrcsen-Evans  Co.,  manufacturers  of  gral^ 
buckets,  for  handling  ore,  coal,  crushed  stone, 
sand  and  excavating,  have  removed  ttieii-  (tfllces 
from  loOt  Monadnock  Bldg.  to  63.'i  Kailw.iy  K\- 
ehange  Bldg.,  Chicago,   III. 

In  order  to  take  adequate  care  of  iis  in- 
creasing business  on  the  Pacific  Coa.it,  Uie  Ray- 
mond Concrete  Pile  Co,  of  New  York  and  (.'lii- 
cago  has  recently  opened  offices  at  f:*^J^  P;iritio 
Electric  BIdg..  Los  Angeles,  and  at  .',0:;  Market 
St.,  San  Francisco,  in  charge  of  Mr.  Tliunia,---  l>. 
Campbell. 

The  Terry  &  Tench  Co..  Inc..  has  ni.i\cd  iis 
offices  to  the  Grand  Central  Tenninal.  New 
York  Cit.v.  where  the  company  h.as  se\-era'l  lar.i;e 
contracts  under  way.    The  company  has  erf^ct'ed 


Ijiactically  all  the  structural  steel  in  the 
Suburban  Station,  the  Main  Station  Building  and 
Boiler  House,  the  Merchants'  and  Manufactur- 
ers' Building  and  concluded  that  It  could  find  no 
more  fitting  place  for  an  offlce  than  right  on 
tliat  Job. 

The  contract  for  the  piling  foundations  of  the 
Pilgrim  Laundry  Building,  Eleventh  Ave.  and 
Seventeenth  St..  Brooklyn.  N.  Y.,  has  been 
awarded  to  the  MacArthur  Concrete  l^ile  & 
Foundation  Company  of  New  York.  The  piles 
will  be  of  the  Pedestal  type.  Kirby  &  Pettit  are 
the  architects. 

The  International  Steam  I^nmp  Co..  115  Broad- 
way. New  York  City,  has  eslalilished  a  I'nblicily 
Department  which  hereafter  will  handle  its  ad- 
vertising and  news  niattei-.  This  deparlnwnt  will 
lie  in  ch.arge  of  Mr.  Henry  R.  Cobleigh.  who 
recently  resigned  as  Mechanieal  Editor  of  the 
Iron  Age  to  accept  this  new  position. 

The  Harold  L.  Bond  Co.  of  New  York  an- 
nounces that  Mr.  Burr  H.  Brown,  well  known  to 
the  contracting  trade  in  New  York  City,  is  now 
associated  with  the  company.  The  Harold  1^. 
Bond  Co.  has  recently  removed  to  7S-S0  Beacli 
St.,  near  West  St..  w'here  a  large  and  varied 
line  of  contractors'  eipiipment  and  supplies  is 
kept  in  stock. 

The  Superior  Sand  &  Gravel  Co.  has  placed 
a  contract  with  James  H.  Phinney  &  Co.,  De- 
troit. Mich.,  local  representatives  of  the  Jeffrey 
-Mfg.  Co..  for  a  Shoemaker  &  Casparis  elevating 
.ind  loading  machine.  The  machine  will  be 
placed  in  the  company's  pit  near  Utica.  Mich., 
and  it  is  claimed,  will  dig.  (elevate,  screen  and 
wash  from  15  to  20  40-ton  cars  of  sand  and 
gi-avel  per  day. 

To  handle  more  efficiently  its  increasing  busi- 
ness in  the  middle  west,  the  Iroquois  Iron 
Works,  of  Buffalo.  N.  Y..  have  established  a 
warehouse  in  Chicago,  whore  a  complete  line 
of  macadam  and  tandem  rollers,  asphalt  tools, 
kettles,  etc..  is  carried  for  immediate  shipment. 
Tlie  new  shipping  depot  is  in  charge  of  Mr. 
T.  H.  Morris,  the  Chicago  representative  of  the 
Iroquois  Iron  Works,  with  offices  in  the  Tribune 
Bldg. 

Due  to  the  increase  in  business  west  of  the 
Mississippi  River,  the  McCormick  Waterproof 
Portland  Cement  Co.  of  St.  Louis.  Mo.,  have 
opened  another  office  in  Kansas  City,  Mo..  Re- 
serve Bank  Bldg.,  Room  332.  Wm.  H.  K.  Ben- 
newitz  has  been  appointed  Special  Represen- 
tative of  the  Company  in  that  territory.  The 
McCormick  Waterproof  Portland  Cement  Co. 
has  now  seven  offices  located  in  the  following 
cities,  viz.:  St.  Louis,  Mo.;  Chicago.  III.;  New 
York  City:  Boston.  Mass.;  Pittsburg.  Pa.: 
Toledo,    Ohio,    and   Kansas   City,   Mo. 


Reinforced  Concrete 
Pocket  Book 


By  L   J.  MENSCH,  M.  Am.  Soc,  C.  E. 


Containing  Tables,  Rules^and  Illustra- 
tions for  the  Convenient  Design, 
Rational  Construction  and  Ready  Com- 
putation of  Reinforced  Concrete  Girders, 
Beams,  Footings,  Columns,  etc. 


I 


A  book  written  by  a  trained  engineer 
and  successful  contractor  for  the  use  of 
engineers  and  those  having  a  knowledge 
of  mechanics  and  building  construction. 


Full  leather,   216    pages;  4}x6r.''>che« 

Price  $4.00  net 

The  Myron  C.  Clark  Publishing  Co. 

JSS  Dearborn  Street  CHICAGO,  ILL. 


1 


4*  indicates  work  now  open  for  bids.      ®  indicates  a  contract  let  recently. 


1 


May  3,  191 1. 
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Dependable  in  The  Hardest  Kind  of  Service 


Greatest  strength,  unequalled  for  durability,  direct  draft  from 
kirg  bolt  to  plow,  no  strain  on  main  frame,  lightest  draft, 
requires  only  one  man  besides  the  driver. 

These  are  strong  assertions  but  they  are  proved  i  acts  in  reference 

to  Ihe 

Western  Elevating  Grader 

Tt  is  backed  by  the  reputation  that  has  made  the  "Western"  line 
ilandard  for  efficiency  among  contractors  lor  a  quarter  of  a  century. 

Let  us  tell  you  about  these  proved  quality  Graders.  They  will 
save  you  money.    Complete  catalog  for  the  asking. 

WESTERN  WHEELED  SCRAPER  CO. 


Earth  and  Stone  Handling  Machinery 


AURORA,  ILL. 


OFFICE    OF    THE    itOAti.S-    ENGINEER 
OF  BAI^TIMORE   COUNTY. 

Towson,    Md..   May   26.   1911. 

Scaled  proposal.';,  addressed  to  the  High- 
way Commission  of  Baltimore  County,  and 
endorsed  proposals  for  furnisliing  and 
erecting  a  Strauss  Trimion  Bascule 
Bridse.  on  Eastern  .Vvenue  o\er  Back 
River,  will  be  received  b>'  the  Highways 
Commission  of  Baltimore  Coimty  at  their 
ofnce  in  the  Court  House,  Towson.  Mary- 
land, until  11  a.  ni.  of  the  clock,  Thursdaj*. 
IVIay  IS,  1011.  wiivn  they  will  be  publicl.v 
opened  and  I'ead,  Eat.-h  Iiid  shall  be  ac- 
companied li.v  ,-1  certified  check  for  Five 
Hundred  Dollars  ($,'>0(i,00).  as  a  guarantee 
that  the  successful  liidder  will  sign  con- 
tract. Plans  and  speciHcations  can  be 
seen  and  obtained  in  the  ofhce  of  the 
Highwa.vs  Commission.  Towson.  Md.,  and 
iLt  the  offices  of  the  Strauss  Bascule 
Bridge  Co,.  901  Fort  i:)earboiii  Building, 
Chicago,  Illinois. 

The  Contractor  sliall  st.it.-  in  liis  bid  the 
date  tie  will  complete  the  liridg*;  I'eady  for 
use. 

'I'he  High\\a.\-s  Ctjmmission  ri-s»-r\'es  the 
right    to   reject  any   or  all    l»ids. 

IIKNRV    G.    SHIRLEY. 
Baltimore    Couiil,\-    Roads    Engineer. 


DRAINAGE  EXCAVATION. 

Notice  is  heri-by  gi\Hn  that  th*-  under- 
signed will  open  bids  for  the  construction 
of  an  open  ditch,  between  the  hours  of 
10  a.  m.  and  11  a.  m.  on  Saturday.  May 
13.  1911.  at  the  offices  of  Osborn,  McVey  & 
Osborn,  at  La  Porte.  Ind..  pursuant  to  an 
order  of  the  La  Porte  Circuit  Court  in  the 
matter  of  the  petition  of  Willard  W.  Place 
et  als  for  Drainage.  Sai<i  dr.ain  will  he 
11,358  feet  in  length  and  will  require  the 
excavation  of  20.210  cubic  yards,  with 
teams  or  with  a  dry  land  e.Kcavator. 

Bids  tnay  he  sent  to  the  undersigned  in 
the  care  of  Osborn.  McViy  &  Osborn. 
La  Porte,  Ind.,  and  must  be  acconipanied 
by  a  certified  check  for  ten  per  cent  of 
such   bid. 

The  right  is  reser^-d  to  re.ieet  any  and 
all    bids, 

WI1,I,I.\M    I.   RoHINSii.X. 
Superintendi  lit  of   Construction. 


CITY    OF    TORONTO. 
Tenders    for     Construction     of     Ash- 
bridges   Bay   Docks. 

Tenders  wUl  be  received  by  registered 
post  only,  addressed  to  the  Chairman  of 
the  Board  of  Control,  Cit.v  Hall,  Canada, 
up  to  noon  on  Tuesday,  23d  May.  1911.  for 
the  construction  of  dock  in  .-Vshbridges 
Bay. 

Envelopes  containing  tender  must  tie 
plainly  marked  on  the  outside  as  to  con- 
tents. 

Specifications  and  forms  of  tender  may 
be  obtained  upon  application  to  the  De- 
partment of  Railways,  Bridges  &  Docks. 
City  Engineer's  Office,   Toronto. 

The  lowest  or  any  tender  not  neces- 
sarily  accepted. 

G.   R.  GE.\RY  (Mayor). 
Chairman  Board   of  Control. 

City   Hall,   Toronto,    .\pril    12,    1911. 


Fort  Yellowstone,  Wyo..  .\pril  27.  1911. 
Sealed  proposals,  in  triplicate,  will  be  re- 
ceived here  until  12  noon,  May  31.  1911. 
and  then  publicly  opened,  for  furnishing 
labor  and  material  foi-  constructing  pipe 
line  from  Panther  Creek  to  point  near 
Rustic  Falls  for  Fort  Yellowstone  water 
system.  Information  furnished  on  appli- 
cation. Elnvelojies  containing  proposals 
to  be  indorsed  "Proposals  lor  pipe  line" 
and  addressed  to  CfUlstrufting  i,|tiart<T- 
niaster. 


U.  S.  Engineer's  OfRce.  Kansas  City, 
Mo.,  .^Vpril  20.  1911.  Sealed  proposals  for 
constructing  standard  re^•etment  on  Mis- 
souri Ri\'er  about  four  miles  below  St. 
Charles.  Mo.,  will  lie  received  here  until 
12  noon.  May  22,  1911,  and  then  publicly 
opened.  Informiition  furnished  on  ap- 
plication. Edward  II.  Schulz.  Jlajor. 
Engrs. 


The  STARY 

IMPROVED 


No  Excavating  op 

Concrete  Required 

For  Installing 

Adv"an?a'i7'  "flush "tank  SIPHON 

(Without  Moving  Parts) 
WRITE  FOR   PARTICULARS. 

F.  STARY  &  SONS.     Cedar  Rapids.  Iowa 


Gyratory  Crushers 

One  No.  8    Austin  withelevatorandscrcen.  (Md.j 

One  No.  8         "        "     (N.Y.) 

One  No.  7J  Gates  style  "D"  (Ohio.) 

One  No.  6    Gates  style  "D"  (N.Y.) 

One  No.  6    McCully  (new)   (N.Y.) 

One  No.  5  "  "        (N.Y.) 

One  No.  5    Gates  stvle  "D"  (N.  Y.) 

One  No.  5   Austin  (new)  (IVId.) 

One  No.  4    .■\ustin  (smooth  headj  (Md.) 

Two  No.  3   Gates  "B"  (Chicago) 

These  are  all  standard  rear  drive.     Rather  than 

ship  these  in  to  our  warehouse  here,  we  will  make 

attractive  prices  for  quick  sale. 

Specify  your  needs  anil  confer  with  us  promi'tly. 

WILLIS  SHAW  MACHINERY  CO. 

39  South  La  Salle  Street  CHICAGO,  ILL. 


One  No.  2  Foot  Continuoii.s  Mi\cr  OiiKine  ami  Boiler,  jjood  as  new,     .ii;42.S,O0 

One  V\ckehe>   1=,?  cii.  \d,  I5atch  Mi\er,  Lngine  &  Boiler,  good  as  new,  ,?()(). 00 

Si.\  Troy  Dump  Boxes,  I  '  capacity,  A-one  condition,  each 

1200  1b.  Vulcan   Hammer,  good,       =         -.         =         =         =         . 

700  ft.  2"  Manila  Rope,  used  on  one  job,  •         =         =         = 

2  Horse  Powers,  each        =         =         «         =         =         =         =         .= 

.?  Hand  Crabs,  each        -.         =        =         =         =        .,= 

One  W  itte  Block,  new  ,  never  used  -        =         =         =         =         = 

One  (jrader,  good,  =.         =         =         =         =         ..= 


25.00 
20.00 
40.00 
20.00 
10.00 
6,00 
7.=i.<»0 


James  M.  Peirce  Macadam  Co. 

DELPHI,   IND. 


lARODCDC    For  all  Classes  of  Construction  Work  in  Any  Part 

of    the    United    States.      Any    Nationality    Desired. 

FURNISHED   W.  Reiss  Employment  Agency,  trTrtfpia'e;  New  York 
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SEWER. 

Tlio  City  of  Auburn.  Ind..  will  receive 
bids  for  approximately  10.000  feel  of  from 
1'0-iiu'li  vitrified  to  42-lncli  concrete  storm 
sewer  on  tlie  15th  day  of  May,  1911.  at  the 
hour  of  7:30  p.  m.,  at  the  oftlee  of  the 
city  clerk,  E.  O.  Little. 

For  further  information,  write  Phil 
Molman,  City  Engineer.  Auburn,  Ind. 


War  Department.  U.  S.  EnBlnoer's 
Omce.  MonlRomery.  Ala..  May  1.  1911. 
Sealed  proposals  for  fiu'iiisliinj;:  about  3.'i.- 
000  barrels  .\merican  IVirlland  Ccnieiil 
will  be  received  at  this  ollice  until  one 
o'clock  p.  m..  May  31.  1911.  Ir.l'orniation 
on  application.  G.  D.  Fitch.  l.,t.  Col.,  lin- 
gineers. 


FOKSAl.KOR  RENT.  ALL  KIND5  OF  CAN- 
VAS GOODS.  01:5  MOINES  TENT  &  AWNINO 
CO.  Des  Moines.  Iowa,    Write   lor  Cataloxu* 


WRITE   FOR    OUR 

RED     BOOK 


Contractors'  Pumps 

\':iU]  ible  liiforin.'itlon 
Is  contained  in  our  cat- 
alos  El  OQ  pumps  for 
Irrication.  scw.tko. 
dr(:di;lns.  etc.  It  Kivcs 
tables  of  sizes,  capaci- 
lle.«.  H.  P..  and  dat.a 
usi'fu!  toe'icineel^  and 
contractors.  Send  for  It 

EDH.  S.  GIBSON.  90  West  .St..  New  York 


The  Military  College  the  Slate  ol  Vermont 

NORWICH  UNIVERSITY 

Northlleld,  Vermont 

Courses:  Civil  Ensinccrlns,  Electrical  EnElnecrlns 
Chemistry.  .\rts.  Science  and  Letters.  .Military  I>lp- 
cipline  with  complete  routine  and  instruction  fi»r  all. 
For  full  Information,  address  THE  SECRETARY. 


BUCKET  CRANE 


FOR  SALE  — One  full  circle,  self-pro- 
Iicllin;,;  jnodern  10  to  15-ton  capacity 
Browning  size  Xo-  1  Locomotive  Crane, 
standard  gauge,  4-wheel  truck,  .38  ft. 
steel  boom.  SxlO  engines,  equipped  to 
handle  Clam  or  Orange  Peel,  Will  fur- 
nish with  or  without  bucket.  Attrac- 
tive price,  fine  condition,  quick  deliv- 
ery.     Inspection  here, 

WILLIS  SHAW  MACHINERY  CO., 

39  So,    La  Salle  Street,   CHICAGO.  ILL 


31  New  and  Standard  Books 

Send  for  Complete  Catalog  of  the  Following  Books: 

Handbook  of  Cost  Data.     SECOND  EDITION. 

Hy  Ihillnrt  1'.  (Illlette.  M.  Am,  Soc,  C.  E.,  Managing  Editor  of 
"KnKineeriiig-l'ontracting."  The  1910  edition  of  this  book  con- 
1,tIiis  nearly   l.liOO   puKCs,      roslpaid,   $5,00. 

Diagrams  tor  Designing  Reinforced  Concrete  Structures. 

Including  DIaKiams  lor  Reactions  and  Strengths  of  Steel  Beams, 
by  G.  F.  Dodge.  M.  West.  Soc.  Engrs.  13  X 15V4  inches;  104 
pages.     Postpaid,  $4,00. 

Cost  of  Electric  Transmission  Lines. 

(Both   Conduits  and   Pole  Lines.) 
The  title  of  this   hooU,   by   flarence  Mayer,   Is  "Telephone  Con- 
.■itriiction-Methods  and  Cost,"  which  is  somewhat  a  misnomer  In 
that    it   does    not    imlicale   its   wide   scope.      It    is   6X9    ins.;    300 
pages.     Postpaid,   $4,00. 

Engineers'  Pocl<etbook  of  Reinforced  Concrete. 

By  E.  Lee  Heidenrelch.  "Mr,  Heidenreich's  pocketbook  is  near- 
er the  ideal  than  anv  on  the  same  sub.iect  heretofore  published." 
—Engineerings  News.  ,Ian.  14,  19U9.  Leather;  iM  X6%  ins.;  374 
pages.     Postpaid,  $.3.00. 

The  Reinforced  Concrete  Pocketbook, 

By  L.  J.  Mensch,  M,  .Vni,  Soc.  C.  E.  A  book  by  an  experienced 
engineer  and  suecessftil  contractor.  Leather;  4%  X  6^  ins.;  216 
pages.      Postpaid,    $4,00. 

Concrete    Bridges   and   Culverts. 

(Both   Railway  and  Highway.) 
By    H,    Grattan    Tyrrell.      Leather;     i%  X  6%    ins.;    272    pages. 
Postpaid,  $3.00. 

Tables  for  Structural   Engineers. 

By  Edward  Godfrey.  Leather;  4  X  6'/.  ins.;  21S  pages.  Post- 
paid.  $2.50. 

Solid   Bitumens. 

Their  Physical  and  Chemical  Properties  and  Chemical  Analysis, 
by  S,  F',  Peckham.     Cloth;    6X9  Ins.;  330  pages.     Postpaid    $5.00. 

Graphic   Statics. 

By  diaries  W.  Malcolm.  This  book  has  been  adopted  as  a  text- 
buok  by  a  large  nmnbcr  of  engineering  colleges.  Cloth;  6X9 
ins.;   330   pages.     Postpaid.   $3.00, 

Cost    Keeping    and    Management    Engineering. 

By  Halberl  F.  Gilli-tte  and  Richard  T.  Dana.  Cloth;  6X9  ins.; 
3G0  pages.     Postpaid,   $3,,'')0. 

Theory  and   Design  of  Reinforced  Concrete  Arches. 

By  Aryid  Reuterdalil,  Chief  of  Bridge  Dept.,  City  of  Spokane. 
Cloth;     6X9    ins,;    132   pages.      Postpaid,    $2.00. 

Railroad   Location   Surveys  and   Estimates. 

By  F,  Lavis.  M.  Am.  Soc.  C.  E.  Cloth;  6X9  ins.;  270  pages. 
Postpaid.   $3.00, 

The  Trackmen's   Helper. 

By  J.  Kindclati,     Cloth;  5'/4  X  TYs  ins.;  350  pages.     Postpaid,  $1.50 

Practical   Switchwork, 

By  D,  H.  Lovfll.    Cloth;  4!4  X  6>/4  ins.;  174  pages.    Postpaid,  $1.09. 

Maintenance   of   Way   Standards. 

By  F.  A,  Smith.    Cloth;  5V4  X  7%  ins.;  600  pages.    Postpaid,  $1.50. 

Railway  Curves, 

By  F.  A.  Smith.     Cloth;  4  X  6%  ins.;   50  pages.     Postpaid,  $1.00. 

Standard   Turnouts. 

By  F.  A,  Smith,  Leather;  AVs  X  7%  ins.;  41  pages.  Postpaid,  $1.00. 

Engineering  Work  in  Towns  and   Cities. 

By  Ernest  McCullough.  Cloth;  6X9  ins.;  510  pages  Post- 
paid,  $3.00. 

Tables  of  Squares  and   Logarithms. 

By  G.  D.  Inskip.  Give  rive  place  squares  and  logs  of  feet,  inches 
and  32ds  of  inches  from  zero  to  100  ft.  Logs  of  numbers  to 
10.000;  logs  of  sines  and  tangents,  log  functions  of  angles  and 
natural  functions,  etc.  Write  for  sample  pages.  Leather;  5i^  X 
7^2  ins,;  405  pages.     Postpaid,   $3.00. 

Practical  Cement  Testing. 

By  W.  Purves  Taylor,  The  most  complete  book  on  the  subject. 
Cloth;   6X9  ins,;  330  pages.     Postpaid,   $3.00. 

Concrete  Construction — Methods  and  Cost, 

By  Halbert  P.  Gillette  and  Charles  S.  Hill.  Editors  of  "Engi- 
neering-Contracting."     Cloth;     6X9    ins.;    700    pages.      Postpaid, 

Cements,  Mortars  and  Concretes. 

By  Myron  S,  Falk,  A  summary  of  tests  and  conclusions  derived 
therefrom.     Cloth;    0X9  ins.;   184  pages.     Postpaid,   $2.50. 

Surveyor's   Handbook. 

By  T.  U.  Taylor,  Professor  of  Civil  Engineering,  University  of 
Texas.     Leather;  iVi  X  7  ins.;  32S  pages.     Postpaid,  $2.00. 

Concrete  and   Reinforced  Concrete  Construction. 

By  Homer  A.  Reid.  Assoc.  M.  Am,  Soc.  C,  E.  The  largest  book 
on  concrete.  Cloth;  6  >,  U  ins.;  906  pages;  715  illustrations. 
Postpaid.   $5.00. 

Bricklaying  System. 

By  Flank  B,  Gilbreth,  M.  Am.  Soc.  M.  E.  Cloth;  6X9  ins.;  330 
pages.     Postpaid,   $3.00. 

Field  System, 

By  Frank  B.  Gilbreth.  A  hook  of  rules  and  instruction  for  the 
guidance  of  his  foremen  and  superintendents  on  contract  work, 
by  the  contractor  who  made  the  "Cost-plus-a-fixcd-sum  con- 
tract" famous.     Leather:  4'A  X  7  ins.;  200  pages.     Postpaid.  $3.00. 

Rock  Excavation — Methods  and  Cost. 

By  Halbert  P.  Gillette.  Cloth;  5'/4  X  7  ins.;  3S4  pages.  Post- 
paid,  $3-00. 

Backbone  of  Perspective. 

By  T.  U,  Taylor.  Professor  of  Civil  Engineering.  University  of 
Texas.     Cloth;   tH  X  7   ins.;    56  pages.     Postpaid    $1.00. 

Engineering  Law — The  Law  of  Contract. 

By  Alexander  Haring,  LL,B,,  M.  .\m.  Soc.  C.  E,.  Professor  of 
Bridge  and  Railway  Engineering.  New  York  University.  Cloth; 
6X9  ins,:  .SIO  pages.     Postpaid,  $4.00. 

Concrete    Inspection. 

By  Chas,  S.  Hill.  C.E.  Cloth;  31/.  X  6  ins.  1S6  pages;  illustrated. 
Postpaid   $1,00, 

Reinforced    Concrete — A    Manual   of   Practice. 

By  Ernest  McCullough.  M,  West,  Soc,  Engrs.  Cloth;  5  X  7^4  Ins.; 
136    pages;    illustrated.      rustpnid    $l,,'.n. 

THE  MYRON  C.  CLARK  PUBLISHING  CO.,  ^^'z^'lJrL':,  S^'vil? 
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engineering  =  LoniracTing  m  ii,e  L,atschi,c.,-  w.rk  :iic  cNcavaii..,!  <!.■«- 

A  Weekly-Methodsand  Cost"  Journal  ciilties.    excciil     surli    as    arc    inluTciU    ill    long 

for  Civil   Engineers   and  Contractors,  tunnel   Work,  were    lew.     Triu-  then.'  were  two 

Published  every  Wednesday  by  untoward    accidents,    but    one     of     these,     the 

THE  MYRON  C.  CLARK  PUBLISHING  CO.  f 'Oppenstein  avalanche  at  the  south  portal,  was 

„-  ^    T^      V,         o.       .    ^i.-  '"   ""   sense  an   excavation   trouble,   while  the 

,■^^37  S.  Dearborn   Street,  Chicago.  i„K,-n->t-  r.f  d,,.  i.-   ,     i-       r         .         ,       ',,_>, 

uibicaK  ot  tile  Kiver  Kaiidcr  at  meter  :2tH.)  of 

Telephone  H.rri»n  6198  „,^.  „orth  heading  was  trnublesonic  onlv  in  the 

™enh„ne'?r„  V     1.  :i',  "'''"''''  " *'  '"'''''"'^  ^'  Suspension  of  work  and 

Telephone  nbl3  Cortlandt  ,i        ^u^  ,  i       ■    „      r  t  ,       ,         ^    ^  r 

1^: Ihe   abandoning:  of   some   hundreds  of    feet  of 

H ALBERT  P.  GILLETTE \  completed    headiup;.      In    a     word,     excavation 

^"^^MnD^'^v V  IT  proceeded   thrnush  almost  perfect  material  at 

C.  T.  MURRAY >  Ed  tors  f,,ii    ,.r>c,l    ,,,,i;i    ti,      ,  ,.       i    ^i 

H   B   KIRKLAND  i  speed    until    tlie   very    moment    of   the   in- 

j/e. MURPHY  ....................}  break;   excavalinn  was   then   stopped  to  he  lie- 

MYRON  C,  CLARK '...'.'.'.'.".........  Publisher  .^'"i   again   on   a   new   line,  after   which   it   pro- 

F.  P,  BURT Manager  ceeded   at    speed    again   through    excellent    ma- 

'  terial.      The    rock    was    hard    ;ind    sound,    re- 

^^JS^^'^'^^^a  .'^^'^^^    'f  ".>■"/>' g, '■»  '5^™'"^f'—  quiring   no    timbering   in    the   common    mean^ 

Se.OO  a  year  IBS  issites)  in  Umlcd  States,  Cuba.  Mex-  •  ,„  „f  ^i_, ,  .^,.  -p,  . 

ico.   Alaska.   Hawaii.  Gmim.   Porto  Rico.    Philippine  '"S  °'  t""-  ''^r'"-      1  bere  were  no  serious  water 

Islands.  Republic  of  Panama,  Canal  Zone  and  Island  troubles    such    as    made    work    frequently    diffi- 

oj  Tutuila.  cult   at   Simplon   and    no   troidiles     from    n.ck 

$S.OO  a  year  (BS  issues)  to  Dominion  oi  Canada.  pressures    such    as    hindered    progress    on    the 

Si.OO  a  year  (.62  issues  to  all  other  countries.  Austrian    tunnels    on    the    "second    railway    to 

Remittance  by  Draft,  Post  Office  or  Express  Money  Tricst,"  described  in  our  issue  of  Jan.  4,   lit]  I. 

AdVeRTISING  rates  sen,  on  application.  '''"'''",>'    "'^    7^'^'    frnpcratures     seem    I'tot    to 
LI have  been  so  high  as  seriously  to  delay  prog- 
Entered  as  second-class  matter,  April  17,  1907,  at  the  ress   wlien   the   usual    precautions   were   taken 
M^'lS^g"""  ^^  '^''''=^80.  Illinois,  under  act  of  March  j,,   ventilation    work   and    water   spraying. 

'         Returning    to    the    inlireak    (.f    the    Kander. 

tun   questions   .ari-e;    (1)    Win    was  the  prob- 

CONTENTS  ability  of  this  accident  m.t  determined  before- 

'_ hand?   (2)    Why  was  it  decided  to  make  a  de- 

tour    around    the    break     instead     of     driving 

EDITORIAI-  SRCTION:  through  it  On  the  original  line?     The  data  are 

.V    Notable    Aeliicvem.-iu    in    Tunnel    Con-  ''"1  available  for  precise  answers.     .\t  the  time 

struction     .iiii  '^f    t'l^    break,    work    was    proceeding    at    full 

The   Choice   uf   Siib.ieets   for   Thesis   Wurk  speed  and  apparently  with  absolute  confidence 

in   Engineering   Sehonl.s 52:i  of    safety    in    so    far    as    the    river    above    was 

concerned.    The  inrush  of  mud  and  water  was 

CONCRETE  SECTION:  50  sudden  that  tile  men  were  com|)elIed  to  run 

A  Study  or  Economic   Design  ut  P.etaining  fpr    their    lives    and     some      were      not      (|uick 

Wall  for  a   Speeial  Condition 530  enough   to  escape.     The  cnntidencc  of   the   en- 

The   D.-sign   of   the   Steel   Center.s   for   Ihe  gineers   in   their   safety    from   the   river   above 

Rocky  River  Bridge  at  Cleveland,  O r.32  appears  to  have  rested' solely  on  the  reports  of 

EARTH   AND  ROCK   SECTION:  "i^   geologists    employed    who   asserted    that   a 

Progress  Record.^  in   Driving  the   i.u.tseli-  safe    thickness    of    rock    existed    between    the 

berg   Tunnel   and  a   CJeneral   D.'seriptiun  "^■«''  bottom  and  the  tunnel  bore.     Tt  is  always 

of  the  Methods  ot  Work .534  captuous  to  fling  criticism   when   looking   back 

.Methods  and    Some   Costs    of   Constructing  at  _  an    occurrence    of    this    siu't      from     a    safe 

.1  i!>.non-Ft.  Rook  Tunnel  for  the  Straw-  P°'."'  ahead,  but  this  accident  proves  anew  that 

herrv  Valley  Irrigation  Proieet  in   Ttali.   536  '^    '^  .a    mighty    unsafe    thing    to    estimate    the 

security  of  tunnel  work  on  geologists'  reports 

ROADS  AND  STREETS  SECTION:  alone.     It   is   not  known    what   the   difficulties 

.Methods    and    Cost    of    Oradiiig.    Concrete  may  have  been   of   getting   a   drilling  outfit   to 

Curb   and   Sidewalk   Work   and   of   iMao-  the  place,  but  had  it  been  clone  and   a  hole   or 

adam  and   Brick   P;iving   at    i;ar.\-,    Ind..  two    bored   in    the    river    bed    we    suspect    that 

1908-1910     539  it  would  have  been  a   profitable  precaution. 

Experience  at  Baltimore,  Md..  With  Eniul-  It   was   decided    by   the   en.gineers   to   be   im- 

sions  as  Dust  Palliatives .-.-12  practicable    to    continue    the    original    heading 

WATER  WORKS  AND  SEWER  SECTION:  ?'=™ff,  "1*=  J"'^-'''-  .  Beyond  this  statement  there 

Cost  of  Pipe  Sewers  and  Anpurtenances  in  '"   '■,"'.«   information    at    han<l     explaining    the 

Water    Bearing    Sand.    Gary,    Ind 543  Conditions.      The    detour    made     mvo  ved     the 

abandoning   of    some    1,400   m    ( I,.^!)2    ft.)    of 

DRAINAGE   AND  IRRIGATION   SECTION:  heading    already    driven    and    the    construction 

■^non"'"^"''  ^""f'^Tf^if"' /"""?•■"■""??  ''•,■;  of   some   801)    ni    (2,021    ft.)    more   of    tunnel 

000    Acres    of    Bottom    Lands    m    fjarroll  ,,  ,,     ,    t       \        ,  ■    ■      ,   i-  V,- 

County,  Mo.,  with  Estimates  of  Cost....  54G  than  was  called   tor  by  the  original  line.     The 

Method  and  Cost  of  Constructing  l)y   Hy-  aggregate  is  a  considerable  item  of  work  and 

draulic   Sluicing  the   Coni7onully   Dam   of  only  rather  insuperable  obstacles  to  procedure 
the  Okanagan   Irrigation   I'roieel.    \\  ,ish.  54S  -^.i  .    .         ^.  ,,  ' 

on  the  original  line  would  appear  to  warrant 

R.MLWAY  SECTION:  its  being  undertaken.     Lacking  information  of 
Impact     Tests     on     Reinfon-ed     C.mcrete  _  the   nature   of   the  obstacles  thev  mav  be  pro- 
Trestle  for  C.   M.   i>i    St.   r.    Ry 5u2  „;„-„.,„ii      „  »     i  i       •         i  ■'  .• 

visionally  accepted  as  having  been  impractica- 

GENERAL   SECTION:  hie   to   overcome. 

'"'paving'''  Brfck"''"!"''. .  ".^!".'"'.  .^°' .  .'^''"'"^  554  The  method  of  driving  the  Loetschberg  tun- 
Design   and    Cost   of   a    Bath    House.   Lin-  nel,   it   will  he   noted,   was   typically   European. 

coin   Park   Bathing   Beach.   Chicago 555  ft  may  be  defined   more  precisely,   perhaps,  as 

Method  of  Canal  Excavation  Using  a  Loco-  tvoimlK-     Ancfri-m        Th,.     nl-iimc      ^^-birl1      iro 

motive  Crane  With  a  Dragline  Bucket..  551!  Ol'ically     Austrian.       1  lie    claims     which     are 

PERSONALS     55G  made  tor  this  method  ot  tunneling  were  stated 

CATALOGS    550  in  our  issue  n!  Jan.  4,  1011.     The  more  inter- 

esting  matter  is  the  speed  of  driving  attained 

A  Notable  Achievement  in  Tunnel  vvhich,  it  will  be  noted,  far  exceeded  that  on 
.  any  previous  long  Luropean  tunnel  with  which 
Construction.  »ht.  Loctschbcr.g  work  is  comp.ared  in  a  suc- 
American  tunnel  builders  will  be  pn.nipt  in  ceeding  column.  Fetching  into  this  comp.in 
expressing  admiration  of  the  remarkable  son  the  Austrian  tunnel  work  descrilicd  in  our 
progress  of  excavation  secured  by  the  builders  issue  of  Jan.  4,  1011,  we  find  the  Loetschberg 
of  the  Loetschberg  tunnel  in  the  .Swiss  Alps.  record  equally  superior  and  these  .\ustrian 
This  tunnel  is  briefly  described  elsewhere  in  tunnels  were  driven  by  cxactl}-  the  same 
this  issue  and  progress  figures  arc  given  in  method  of  bottom  heading  ;ind  section  en- 
some  detail.  These  figures,  as  will  be  observed,  largemcnt.  The  exceptional  sp.ec<l  of  driving 
establish  records  both  of  average  progress  and  secured  at  Loetschberg  would  seem,  therefore, 
of  maxim.um  monthly  progress  for  hard  rock  to  result  from  other  reasons  than  merely  the 
tunneling.  Indeed  they  mark  a  pace  which  tunneling  method  fnllowed.  It  would  appear 
tunnel  builders,  we  imagine,  will  find  some  from  the  accounts  wdiich  have  been  published 
difficulty   in    equaling   in   years   to   come.  th:i'    there   wer;:-    se\er;d     reasons,     principally. 
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The    Choice    of    Subjects    for    Thesis 
Work  in  Engineering  Schools. 

It  is  the  cu^tiim  nf  engineering  schools  to 
require  each  year  the  students  of  its  graduat- 
ing class  to  submit  a  written  thesis  as  a  test 
of  ability.  The  object  of  this  task  is  not  the 
same  as  that  of  the  preceding  studies  under- 
taken by  the  students.  These  latter  have  been 
initiated  liy  the  teachers  and  carried  out  under 
the  immediate  and  close  direction  of  these 
teachers — their  object  has  been  specilically  the 
instruction  of  the  students.  The  purpose  of 
thesis  work  is  different;  it  is  not  .■.ijccifieally 
to  enable  the  students  tn  secure  instruction 
from  the  teacher.  It  differs  in  nature  by  be- 
ing initiated  hy  the  student  and  conducted 
on  his  own  responsibility.  Thesis  work  is, 
therefore,  a  test  of  the  students'  ability  to 
conduct  independent  work  and  to  present  the 
results  in  permanent  form  for  the  service  of 
others.  The  last  feature  of  its  purpose  is  no 
less  compelling"  than  the  first  and  infcrentially 
it  obligates  the  student  so  tn  select  and  con- 
duct his  task  that  the  results  shall  be  an 
addition  to  engineering  knowledge.  Does  the 
ordinary  run  of  colle.ge  thesis  work  meet  these 
requirements  and  if  not  why  does  it  fail? 

The  subjects  usually  chosen  for  theses  may 
somewhat  roughly  lie  divided  into  the  follow- 
ing classes:  (1)  The  design  of  a  specific  en- 
gineering structure  or  tool.  (2)  A  critical  in- 
vestigation of  some  existing  engineering 
structure  or  of  the  designs  for  such  a  struc- 
ture. (3)  An  experimental  investigation  of 
some  engineering  prolilem  and  (4 )  Tests  of 
the  working  results  or  efficiency  of  some  en- 
gineering machine  or  work.  To  which  of 
these  classes  of  subjects  does  the  choice  of 
students  mostly  lean?'  No  precise  answer  may 
perhaps  be  given  without  collating  a  consid- 
erable number  of  records,  but  we  have  re- 
cently received  from  one  of  the  larger  and 
more  representative  engineering  schools  a  list 
of  the  subjects  chosen  for  theses  by  its  grad- 
uating class  of  tlK'  present  year,  which  is  in- 
dicative of  the  answer.  There  are  o.j  grad- 
uating students  in  the  class,  divided  sonicwdiat 
equally  between  the  civil,  mechanical  and  elec- 
trical engincerin.g  courses.  The  subjects 
chosen  for  theses  liy  3o  of  these  students  fall 
without  doubt  into  classes  one  and  two  as 
given  above  and  nearly  all  of  the  wii  subjects 
fall  in  class  one.  I'hc  subjects  chosen  by  the 
remaining  2')  students  arc  divided  between 
classes  three  and  four.  Init  the  most  of  them 
fall  in  class  three.  While  this  record  ma\  not 
ipiantitatively  represent  the  distribution  of 
thesis  subjects  in  engineering  schonK  gener- 
ally it  is  in  a  measure  qualitatively  represen- 
latixc.  that  is.  the  bulk  of  the  thesis  subjects 
cbiisen  call  fnr  designs,  plans,  specifications, 
etc,  of  structures  or  appar.itus  to  meet  ;i  given 
set  of  conditions.  What  arc  the  chances  of 
such  a  choice  of  subjects  meeting  the  full  pur- 
pose of   thesis   wnrk? 

l'"ew  senior  xtudeiits  in  an  i-nginccring 
school  ,are  capable  of  designing,  plannin.g  and 
specifying  engineering  wi irks.  The  thesis  de- 
signs of  engineering  students  arc  seldom 
credit.able  engineering  designs.  It  is  not  to  be 
expected  that  they  can  be.  Planning  and  de- 
signing are  ,i  high  grade  of  engineering  work. 
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They  call  for  long  cxperionco  to  lie  capably 
done.  Some  engineers  never  become  highly' 
capable  designers.  The  graduating  engineer 
has  little  or  no  experience;  his  accmnulated 
in  formation  has  not  even  been  classilicd  into 
\v(>rking  shape  by  the  necessities  of  actual 
work.  He  is  not  an  engineer.  Coupled  with 
this  fact  and  because  he  has  been  tauglit  to 
hitch  his  wagon  to  a  star  he  fre(inently 
chooses  for  his  thesis  work  sonu'  prolileni  in 
design  whose  magnitude  would  cause  the 
grizzled  veterans  of  the  profession  to  lead 
tlieir  attack  with  caution.  The  result  is  ob- 
vious— a  design  that  is  at  best  only  mediocre 
and  is  usually  faulty  and  one  which  the  stu- 
dent will  later,  when  he  gets  to  be  really  a 
designer,  he  the  first  to  regret.  If  one  of  the 
purposes  of  thesis  work  is  to  add  something 
to  engineering  knowledge  it  is  evident  that  the 
chances  of  its  doing  so  are  small  if  the  class 
of  subjects  under  consideration  is  chosen. 
When  the  student  steps  aside  from  original 


ilesign  to  review  and  criticise  the  design  of 
existing  works  his  work  is  likely  to  be  only 
one  degree  less  fruitful  in  information,  h'or 
exactly  the  same  reason  that  he  can  seldom 
ilesign  cafiably  he  is  incapable  of  adjudging 
the  design  of  another  who  has  had  experi-'uce. 
His  lack  of  experience  and  his  scholastic  train- 
ing prevent  him  from  realizing  and  allowing 
for  the  conditions  which  may  have  limited  tlu- 
practical  designer's  w'Ork  and  lead  him  to  sec 
inexcusable  errors  where  the  riesign  falls 
short,  of  theoretical  perfection  as  it  has  been 
taught   him. 

We  have  thus  far  spoken  of  those  matter^ 
in  which  the  student  is  lacking  as  compared 
with  the  engineer  bavin"  experience.  There 
are  other  ways  iti  which  he  has  a  decided  ad- 
vantage over  the  practicing  engineer  in  devel- 
oping useful  knowledge.  The  practicing  en- 
gineer has  neither  the  lueans  generally  nor 
the  time  to  conduct  tests  and  experimental 
investigations   to   determine     many     rpiestions 


which  arise  in  his  work.  The  student  has  the 
time  and  the  means  for  any  such  work  as  he 
is  capable  of  doing  and  completing.  Mere 
again,  however,  his  ambition  to  attempt  some 
nionnmental  work  is  his  danger.  Few  stu- 
dents have  the  training  of  judgment  neces- 
sary to  conduct  worthily  the  major  investiga- 
tions in  applied  science  and  still  fewer  have 
the  time.  There  are,  liowever,  numerous 
minor  investigations  which  can  be  brought 
within  all  these  student  limitations  and  their 
conduct  is  an  opportunity  for  thesis  work  of 
lasting   value. 

Our  purpose  here  is  not  to  suggest  sub- 
jects for  thesis  work  but  to  urge  an  efficient 
choice  of  subjects.  In  this  work  as  in  all 
other  work  the  task  wliich  counts  most  is  the 
one  that  can  be  capably  liandled  and  com- 
pleted. There  are  hundreds  of  these  minor 
tasks  that  need  to  be  performed — tasks  of  ex- 
perimental investigation  and  tasks  of  collect- 
ing and   collating  existing   data. 
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A   Study  of   Economic   Design   of  Re- 
taining Wall  for  a  Special 
Condition. 

BY  J.    H.    PRIOR.* 

The    Chicago,    Milwaukee   &    St.    Paul    Ry. 
Co.  engineering  department  has  just  completed 


Fig.  1. 


the  construction  of  a  long  retaining  wall  at 
Elgin,  111.  This  retaining  wall,  which  was  de- 
signed and  constructed  under  the  direction  of 
C.  F.  Loweth,  chief  engineer  of  the  com- 
pany, is  of  somewhat  unusual  design.  The 
circumstances  which  led  to  the  selection  of 
this  particular  type  are  described  in  this  arti- 
cle. 

A  retaining  wall  can  be  usually  described 
as  a  structure  such  as  is  shown  in  Fig.  1  and 
Fig.  2,  which  prevents  the  embankment  A 
from  spilling  forward  to  whatever  point  h  at 
which  the  natural  slope  of  its  material  b-c  in- 
tersects the  ground  line.  Where  it  is  neces- 
sary to  build  a  retaining  wall  to  keep  the  em- 
bankment from  encroaching  on  the  ground  to 


line,  especially  in  centers  of  population  or  in- 
dustry, where  land  values  are  high. 

Where  the  embankment  which  the  retaining 
wall  restrains  is  surcharged,  as  shown  by 
Fig.  1,  the  location  of  the  toe  of  the  fooling 
of  the  retaining  wall  can  be  moved  from  the 
point  /  to  the  point  g.  Fig.  3.  The  toe  of  the 
footing,  having  been  thus  moved  so  as  to  be 
entirely  on  the  land  of  its  owner,  the  design- 
er has  the  choice  of  building  the  wall  the 
height  h-!,  and  losing  the  use  of  the  land  of 
the  W'idth  i,  or  of  building  the  wall  to  the 
height  /i-2  and  obtaining  the  use  of  the  land 
I.  the  value  of  the  land  represented  by  the 
dimension  i  being  compared  with  the  addi- 
tional cost  of  the  retaining  wall  Ii-2  over  the 
retaining   wall  /i-l  in  making  a  decision. 

If,  however,  the  top  of  the  embankment  is 
flat,  as  shown  by  Fig.  2  and  Fig.  4,  and  it  is 
required  the  footings  should  not  project  be- 
yond the  line  d-c,  the  full  use  of  the  right  of 
way  can  only  be  olitained  by  removing  in  the 
design  the  front  projection  of  the  footing  j-k 
in  Fig.  4  and  by  extending  the  footing  beyond 
the  rear  of  the  wall  whatever  distance  in  is 
required  to  give  a  stable  retaining  wall  of 
plain  concrete  or  else  by  using  some  special 
design  in  reinforced  concrete. 

The  situation  represented  by  Figs.  2  and  4 
recurs  often  enough  in  railway  work  to  give 
the  matter  considerable  general  importance, 
especially  where  the  allowable  bearing  of  the 
toe  of  the  footing  upon  the  foundation  is 
low.  The  same  circumstances  which  make  it 
necessary  to  build  a  retaining  wall  to  keep 
the  railway  company's  embankment  within 
the  right  of  way.  tend  to  make  it  also  neces- 
sary to  keep  the  footings  of  the  retaining 
wall  itself  within  the  railway  company's  right 
of  way.     Such  a  situation  occurs  at  Elgin,  III. 

As  shown  by  Fig.  4,  the  right  of  way  of  the 
railway    company    at    this    point    occupies    a 


moved  to  the  right,  as  shown  by  Fig.  2,  in 
order  to  keep  the  footings  from  projecting 
beyond  the  right  of  way  line,  as  it  was  neces- 
sary to  maintain  the  present  distance  zv  of 
the  side  track  />  from  the  right  of  way  line 
d-c,  the   distance   w  being  determined  by  the 
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Fig.  3. 

use  made  of  the  side  track  />.  Test  pits 
showed  the  allowabfe  bearing  on  the  founda- 
tion to  be  about  2  tons.  Piles  could  not  be 
driven,  as  their  driving  would  interrupt  the 
use  of  the  side  track  and  disturb  the  founda- 
tions of  the  adjoining  buildings. 

To  meet  the  above  conditions  all  the  follow- 
ing types  shown  in  Figs.  0  to  0  inclusive  were 
designed.  The  five  different  types  are  rough- 
ly as  follows :  Type  A,  Fig.  5,  plain  gravity 
wall  with  footing  projecting  on  the  rear  of 
the  wall.  Type  B,  Fig.  (!,  reinforced  retaining 
wall,  cantilever  type.  Type  C,  Fig.  7,  rein- 
forced wall,  buttress  type.  Type  D,  Fig.  8, 
cellular  retaining  wall  filled  with  earth.    Type 
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Fig.  4. 


the  left  of  the  line  d-c.  it  will  also  be  often 
necessary  to  keep  the  footings  from  en- 
croaching on  the  land  to  the  left  of  the  same 


•Assistant  Engineer.   Engineering  Department, 
C,  Xr.   &  St.   P.  Ry.,  Cliicago,   111. 


narrow  strip  on  the  west  bank  of  the  Fox 
River.  The  ground  to  the  left  of  the  line 
d-e  is  occupied  by  a  row  of  luills  and  fac- 
tories which  abut  on  the  right  of  way  line, 
and  so  the  footing  could  not  project  to  the 
left    of    that    line.      The    wall    could    not    be 


E,  Fig.  0,  a  longitudinal  wall  /  supported  on 
the  outside  by  buttresses  u  with  a  slab  v  on 
top,  the  whole  forming  a- retaining  wall  prac- 
tically hollow-. 

l-'ach   of   the  above  w-alls  was   investigated 
for  three  conditions  of  loading,  namely :  Case 
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Fig.   5 — Plain   Gravity   Wall    With    Footing 
Projecting    at    Rear. 

TABLE   OF   BEAR1XG.S  IX   LB.S.    PKK   SQ.   FT. 

Toe.        Heel. 

Case   I -jSiiO  590 

Case    II -lo'O  B30 

Case    III 5700  570 

Concrete.  4.33  cu.  yds.  at  $(i.00 $25.9S 

Steel.  40.S  lbs.  at  $l].0:;5 1.03 

Forms,  4.12  sq.  yds.  at  $1.20 4.94 

Total  cost  per  lineal  ft $31.94 

Cost  of  steel  per  cu.  yd $0.24 

Cost  of  laboi-  and  material  per  cu.  yd 7.14 

I,  live  load  on  side  track  f  only.  Case  II, 
live  load  on  main  track  0  only.  Case  III,  live 
load  on  both  tracks. 

Type  A,  Plain  Concrete  Retaining  Wall. — 
This  type  is  shown  by  Fig.  .5.  Its  design  is 
fully  shown  in  this  figure  and  requires  no  ex- 
planation. This  figure  shows  that  the  dif- 
ferences which  are  developed  between  the 
loadings  of  Case  I  and  Case  HI  are  so  small 
for  this  design  that  they  could  have  been 
neglected.  The  different  cases  of  loading  are 
retained,  however,  both  to  show  the  slight 
difference  which  exists  between  them  and  to 
show  the  same  information  throughout  all 
designs,  instead  of  omitting  information 
which  proved  unimportant  as  the  design  was 
worked  up.  This  design  has  a  maximum 
bearing  on  the  toe  or  footing  of  5.700  lbs.  per 
sq.  ft.  and  its  cost  per  lineal  foot  of  wall  is 
$.31.94.  Notice  that  this  cost  covers  only  the 
items  tabulated,  and  does  not  include  such 
special  items  as  excavation,  falsework,  etc., 
since  they  are  subject  to  such  wide  varia- 
tions that  it  was  thought  best  to  omit  them 
in  this  comparison,  as  their  insertion  would 
introduce  a  large  amount  of  guess  work.  The 
items  shown  are  those  which  must  be  taken 
account  of  in  every  situation,  and  the  reader 
is  left  to  add  whatever  special  items  are  re- 
quired to  cover  conditinns  in  other  places. 

The  unit  prices  of  cnncrctc  per  cubic  yard, 
steel  per  pound  in  place,  forms  per  square 
yard,  which  were  selected,  were  given  values 
which  would  make  them  as  general  as  possi- 
ble. The  quantities  being  given,  other  unit 
prices  can  be  substituted  by  the  reader,  if  he 
desires.  The  ma.ximum  bearing  of  -5,700  lbs. 
on  the  toe  of  footing  was  greater  than  the 
foundation  would  carry,  causing  the  rejection 
of  design  A. 

Type  B,  Cantilever  Retaining  Wall.  Rein- 
forced Concrete. — Type  B  retaining  wall  is 
shown  by  Fig.  (1.  All  the  essentials  of  this 
design  are  ?hown  in  this  figure.  This  wall 
has  a  bearing  at  toe  of  footing  of  5,470  lbs. 
and  cost  $20  per  lin.  ft.,  but  was  found  un- 
suited  for  the  situation  outlined,  for  the 
same  reason  as  Type  .'X — excessive  bearing 
on  toe  of  footing. 


Type  C,  Buttressed  Retaining  Wall,  Rein- 
forced Concrete. — Type  C  is  shown  by  Fig. 
7.  This  is  the  ordinary  buttress  retaining 
wall.  The  bearing  on  the  toe  of  the  footing 
is  5,970  lbs.  per  square  foot  and  the  cost  per 
lineal  foot  is  $29.26.  It  was  rejected  for  the 
same  reason  as  types  before — excessive  pres- 
sure on  toe  of  footing. 

Type  D,  Cellular  Retaining  Wall  Tilled  '.■ith 
Earth. — This  wall.  Fig.  8,  is  formed  of  two 
longitudinal  curtain  walls,  c]  and  r,  connected 
by  two  transverse  diaphragms,  s.  The  verti- 
cal space  between  the  parallel  longitudinal 
walls  (/  and  r  and  the  transverse  diaphragms 
s  is  filled  with  earth.  The  maximum  pressure 
on  the  toe  of  the  footing  for  this  type  is  4,25(1 
lbs.  Its  cost  per  lineal  foot  is  $42.15.  This 
design  was  also  rejected  on  account  of  high 
pressure  on  the  toe  of  the  footing. 

Type  E,  Lacker  Design. — Type  E,  Fig.  9,  is 
a  design  of  W.  S.  Lacher  and  is  a  new  type 
in  reinforced  concrete,  as  far  as  the  knowl- 
edge of  the  writer  goes.  It  is  an  old  type  in 
stone  masonry,  having  been  illustrated  in 
Benjamin  Baker's  "Actual  Lateral  Pressure 
of  Earthwork"*  30  years  ago.  The  wall  called 
type  E  consists  of  a  footing,  r,  which  sup- 
ports a  longitudinal  wall,  t,  and  the  cross 
walls,  i(.  The  cross  walls,  h,  which  are  spaced 
about  12  ft.  centers,  connect  at  one  end  to  the 
longitudinal  wall  /  and  at  the  other  end  sup- 
port the  girder  which  spans  from  one  cross 
wall  to  another,  .^bove  the  girder,  the  slabs 
:/  are  supported  at  one  end  by  the  girder  and 
at  the  other  end  by  the  longitudinal  wall  /, 
The  drawings  show  the  design  in  sufficient 
detail.  It  will  be  noticed  in  this  design  the 
maximum  pressure  on  the  toe  of  the  footing 
is  only  2,580  lbs.,  which  is  only  01  per  cent  of 
the  next  lowest  bearing.  Type  D,  or  4.3  per 
cent  of  the  highest  bearing.  Type  C.  The 
cost  per  lineal  foot  of  this  wall  is  $42.75.  As 
this  cost  is  greater  than  any  other  types,  this 
design   is   only    suitable   to   the   situations   de- 
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Fig.    6 — Reinforced    Concrete    Retaining 

Wall,   Cantilever   Type. 

TABLK  OF   BEAItlNCS    IX    LH^.    PKU   SQ.    FT. 

Toe.        Heel. 

Case    I ''^'iO  530 

Case   II 4400  .i.io 

Case    III 5471)  605 

Concrete  footing.   I.l.'.  c\i.  yds.  at  $6 $  6.90 

Concrete  neatwork,   l.N  cii.   yds.  at  $7.50...    13.50 

Steel     14S    lbs.    al    $11. 02.". 3.70 

Forms,   4.12   s(|.   yds.   at    $1.20 4.9.5 

Total   cost   per   lineal    foot $29.0.5 

Cost  of  steel,  per  cu,   yd $1.26 

Cost  of  labor  and   material,   per  cu.   yd 8.59 
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Fig.    7 — Reinforced    Concrete    Retaining 
Wall,    Buttress   Type. 

T.^BLE  OF   KF.AIil.XO.'^  IX   LBS.    PEll   SQ.    FT. 

Toe.        Heel. 

Case    1 5610  0 

Case   II 403U  830 

Case   III 5970  0 

Concrete   footing.    1.1.5   cu.   yds.   at   $6.00 $  6.90 

Concrete  neatwork,    1.44   cu.   yds.  at  $7.uO..   10.80 

Steel,    1.51  lbs.   at  $0.02r> 3.78 

Forms,   6.4  sq.   yds.  at  $1.20 ■     7.78 

Total  cost  per  lineal  foot $29.26 

Cost  of  steel,  per  cu.  yd ^^'I? 

Cost  of  labor  and  material,   per  cu.   yd 9. 80 


scribed  in  the  opening  paragraphs,  namely: 
where  the  retaining  wall  must  give  full  use 
of  the  right  of  way  and  low  bearings  on  the 
toe  of  the  footing.  .As  this  was  the  situation 
at  Elgin  the  design  Type  E  was  adopted  and 
built. 

In  the  retaining  wall.  Type  E,  the  greatest 
reduction  in  toe  pressure  is  brought  about  by 
eliminating  the  weight  of  the  earth  directly 
above  the  footings,  the  space  between  the 
side  walls  u  being  an  open  and  empty  space  in 
this  design.  As  the  vertical  loads  on  the 
footing  are  thus  diminished  and  as  the  hori- 
zontal loads  are  not  tnuch  altered,  the  in- 
clination of  the  resultant  of  the  vertical  and 
horizontal  loads  is  increased.  In  the  resultant, 
marked  Case  II,  Fig.  9.  the  ratio  of  the  hori- 
zontal to  the  vertical  components  is  0.41,  and 
as  this  ratio  of  0.41  might  exceed  the  coeffi- 
cient of  friction  of  the  wall  on  a  slippery 
foundation,  this  wall  is  somewhat  unstable  if 
built  on  such  a  foundation  and  its  tendency 
to  slide  is  the  principal  weakness  in  the  de- 
sign. This  weakness,  of  course,  is  partly 
remedied  liy  the  depth  and  compactness  of 
the  back  filling  in  front  of  the  wall. 

In  making  these  comparisons,  it  was  not 
thought  practical  to  find  the  cost  of  the  wall 
of  diff'erent  types  having  exactly  the  same  toe 
pressure,  but  instead  each  type  was  propor- 
tioned in  the  manner  which  it  was  thought 
would  show  it  in  tlie  most  favorable  way  as  a 
whole. 


Drainage  Engineer. — .\  civil  service  ex- 
amination will  be  held  May  24,  1911,  for  the 
positions  of  drainage  engineer  and  assist- 
ant drainage  engineer  in  the  U.  S.  Depart- 
ment of  Agriculture.  The  examination  will 
he  held  to  fill  four  vacancies  at  salaries 
ranging  fnnn  $1.2U0  to  $2,000  per  year.  Ap- 
plicants should  write  the  United  .States 
Civil  Service  Commissidu.  Washingtcm,  I). 
C.  for  application  and  examination  forms 
and  particul.-irs. 

*See  pages  67  and  69.  '-The  Actual  Lateral 
Pressure  of  EarUiwork."  Benj.  Baker-D.  Van 
Nostrand,  New  York,   ".SSI. 
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Fig.  8— Cellular  Retaining  Wall   Filled  With 

Earth. 

T.ABLK  OK   BEARING.S   IX  LBS.   PER  SQ.   FT. 

Toe.        Heel. 

Case   1 4250  IS60 

Case    II 3S00  1200 

Case  III 4220  2170 

Concrete  footing.  1.20  cu.  yds.  at  $6.00 $  7.20 

Concrete  neatwork,  2.12  cu.  yds.  at  $7.50..   15.90 

Steel.  270  lbs.  at  $8.025 6.75 

Forms.   10.25  sq.   yds.  at  $1.20 12.30 

Total   cost,  per  lin.   ft $42.15 

Cost  of  steel,  per  cu.  yd $2.03 

Cost  of  labor  and  material,  per  cu.  yd 10.65 


The  Design  for  the   Steel  Centers  for 

the   Rocky   River  Bridge  at 

Cleveland,  Ohio. 

The  Rocky  River  Bridge  at  Cleveland, 
Ohio,  is  a  concrete  structure  with  a  main  span 
of  280  ft.  and  a  rise  of  80  ft.  The  length  of 
the  bridge  over  all  is  708  ft.  Its  design  was 
the  subject  of  an  article  which  appeared  in 
ExGiNEERiNG-CoxTR.ACTi.NX  for  March  10,  1909. 
and  the  construction  was  fully  described  the 
succeeding  issue  of  Sept.  14,  1910.  The  pres- 
ent article  is  taken  from  a  paper*  by  Mr.  Wil- 
bur J.  Watson,  M.  Am.  Soc.  C.  E.,  who  as 
consulting  engineer  for  the  contractors  design- 
ed the  centering  for  the  main  arch.  The  use 
of  steel  centers  for  the  construction  of  such 
long  span  masonry  arches  had  never  been 
tried  before.  The  steel  centers  for  the  1.50-ft: 
arches  of  the  Delaware  River  Bridge  of  the 
D.,  L.  &  W.  Ry.  were  designed  some  months 
later  when  the  centers  for  tbe  Rocky  River 
arch  were  well  under  way  in  the  shop. 

Preliminary  plans  for  both  timber  and  steel 
centers  were  made,  including  several  types  of 
the  latter,  and  the  three-hinged  arch  was  final- 
ly decided  upon  as  being  the  most  economical 
and  practicable.  Among  the  advantages  which 
the  steel  center  possessed  were,  (1)  Economy 
— These  centers  were  estimated  to  be  at  least 
$15,000  cheaper  than  timber  centering  of  the 
usual  type.  (2)  Freedom  from  danger  of  be- 
ing carried  away  by  ice.  It  w-as  evident  that 
these  centers  would  have  to  be  in  the  river 
at  least  one  w-inter  and  there  was  great  danger 
of  losing  them  if  timber  centering  of  the  or- 
dinary type  were  used.  (3)  The  three-hinged 
arch  is  a  statically  determined  structure  and 
it  was  a  simple  matter  to  compute  the  exact 
stresses  and  deflections  for  each  position  <,{ 
the  load.  (A)  The  deflection  of  the  hinged 
arch  under  load  was  found  to  be  far  less  than 
that  of  the  truss  or  beam  type. 

In  coinjiuting  the  stresses  it  was  assumed 
that  only  the  radial  component  of  the  vertical 
weight  was  to  be  carried  by  the  steel  centers, 
and   that  the  tangential   component  would  be 


♦Abstracted  from  "Steel  Centering  Used  in 
the  Construction  of  the  Rocky  River  Bridge. 
Cleveland.  C."  by  Wilbur  J.  Watson,  Proc.  Am. 
Soc.    C.    E..   Vol.   xxxvii,   p.   507. 


carried  by  the  timber  hows,  or  by  the  rein- 
forced concrete  struts  placed  across  the  kcy- 
w.iys.  In  carrying  out  the  work,  both  of  these 
provisions  were  made,  the  timber  bows  being 
of  sufficient  strength  to  carry  the  entire  tan- 
gential components  of  the  loads,  and  the  rein- 
forced concrete  struts  wxrc  also  provided. 
Sec  Fig.  1.  This  assumption  has  been  criti- 
cized and  the  best  proof  of  its  accuracy  is  the 
tact  that  the  observed  and  computed  deflec- 
tions corresponded  precisely,  and  they  would 
not  have  done  so  had  not  the  assumption  been 
correct.  The  design  was  computed  on  the 
assumption  that  the  arch  ring  would  be  con- 
creted in  ].5-ft.  transverse  sections,  or  vous- 
soirs,  and  it  was  assumed  that  a  section  on 
one  side  of  the  arch  might  be  completed  in 
advance  of  the  corresponding  section  on  the 
other  side.  It  was  also  assumed  that  the 
placing  of  the  voussoirs  might  take  place  in 
any  order,  symmetrically  about  the  center. 
Before  checking,  how-ever,  the  order  of  load- 
ing had  been  determined  and  the  computations 
were  based  on  the  assumption  of  such  order 
of  loading.  The  centers  were  designed  to  be 
erected  in  an  appro.ximately  vertical  position, 
and  then  lowered  into  position  from  the  banks. 
The  contractors,  however,  preferred  to  erect 
them  on  light  timber  falsework,  which 
was  to  be  removed  as  soon  as  the  centers  were 
in  place.  The  weight  of  the  steel  in  the  cen- 
ters was  approximately  400  tons,  of  which 
about  160  tons  were  steel  I-beams  which  were 
afterward  used  as  floor  beams  in  the  structure, 
being  placed  across  the  opening  between  the 
two  arch  ribs,  transversely  to  the  axis  of  the 
bridge,  and  encased  in  concrete. 

Bolts  W'ere  used  in  making  all  field  connec- 
tions, instead  of  rivets.  This  was  done  in 
order  to  facilitate  the  removal  of  the  centering 
after  the  completion  of  the  work.  These  bolts 
were  turned  to  a  diameter  of  29/32  in.  and 
placed  in  1.5/lG  in.  reamed  holes.  All  holes  for 
field  connections  were  reamed  in  the  field, 
using  pneumatic  reamers. 

The  remarkable  economy  of  the  steel  cen- 
ters was  in  a  large  part  due  to  the  use  of  such 
a  large  portion  (40  per  cent,  in  weight)  of  the 
steel  centering  in  the  permanent  structure.  The 
cost  was  approximately  as  follows : 

Material   and    fabrication $20,000 

Freight   and    erection 5,500 

Dismantling    1,200 

Total     $26,700 

Value  of  steel  I-beams  used  in  permanent 

structure $  7,000 

Value  of  remainder  of  structure   as  scrap 

material    2,500 


The  above  figures,  exclusive  of  wedges,  take 
no  account  of  overhead  or  engineering  charges, 
nor  the  cost  of  timber  lagging  and  moving 
the  centers,  the  latter  being  a  ver>'  small  item. 

Providing  for  Expansion  and  Contraction. 
— The  two  most  troublesome  problems  to  be 
solved  were  the  provision  for  expansion  or 
motion  due  to  temperature  changes,  and  the 
design  of  the  lowering  jacks. 

It  was  the  original  intention  of  the  engineer 
to  wet  the  steel  centers  during  the  pouring  and 
setting  of  the  last  key  at  the  crown  of  the  arch 
in  order  to  prevent  the  expansion  and  con- 
traction of  the  steel  centering.  As  city  water, 
at  i)ractically  a  constant  temperature,  would 
be  used  it  seemed  that  by  this  means  and  by 
using  a  canvas  to  protect  the  steel  from  the 
<lirect  rays  of  the  sun,  the  position  of  the 
crown  hinge  might  be  kept  at  a  constant  eleva- 
tion for  the  length  of  time  necessary  for  the 
concrete  in  the  key  to  harden.  It  was  decided, 
however,  that  this  was  not  necessary,  as  the 
arch  was  not  reinforced  and  any  rise  of  the 
center  hinge  would  only  serve  to  open  up  the 
voussoir  joint  at  the  crown.  The  last  key  was, 
therefore,  concreted  on  a  cool  day  and  the 
surfaces  of  the  two  arch  sections  adjacent  to 
the  key  were  oiled  in  order  to  prevent  an  im- 
mediate bond,  so  that  there  would  be  no  dan- 
ger of  the  key  concrete  being  prematurely 
loaded;  and  the  joint  at  the  crown  was  al- 
lowed to  open  and  close  with  the  temperature 
changes.  At  one  time  the  opening  was  as 
great  as  5/16  in.  The  rise  and  fall  of  the 
center  hinge  was  so  sensitive  to  changes  of 
temperature  that  the  Resident  Engineer,  Mr. 
.\.  L.  Stevens,  stated  that  he  could  determine 
the  temperature  of  the  air  by  measuring  the 
opening.  The  concrete  used  in  the  keys  was 
composed  of  1  part  Portland  cement,  1  part 
sand  and  2  parts  broken  stone,  as  it  was  found 
by  experiment  that  this  mi.xture  would  attain 
as  great  a  strength  in  7  days  as  the  concrete 
used  in  the  arch  would  attain  in  30  days.  The 
rich  mix  was  therefore  used  in  order  that  the 
centers  might  be  sooner  removed.  The  first 
concrete  in  the  main  arch  rib  .was  placed  on 
Aug.  6,  1909,  and  the  voussoirs  were  com- 
pleted on  August  30,  1909.  The  keys  were 
run  on  Sept.  3  to  9  and  the  centers  were  struck 
on  Sept.  28. 

The  computed  deflection  of  each  truss,  or 
half  of  the'  steel  arch,  under  full  load  was  2 
ins.  and  the  trusses  were  cambered  this 
amount.  The  observed  deflection  corresponded 
with  this  precisely.  It  is  evident  that,  in  the 
case  of  a  reinforced  arch,  it  would  have  been 
necessary  to  carry  out  the  original  intention 
of  wetting  down  the  centers,  but  it  is  difficult 
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Fig.  9 — Special  Wall,  Designed  by  W.  S.     Lacher. 

TABLE  OF  BEARINGS  IN  LBS 


PER  SQ.    FT. 
Toe.       Heel. 

Case    1 2280  2280 

Case  II 2580  510 

Case   III 2160  2630 

Concrete  footings,  1.09  cu.  yds.  at  $6.00 $  6.54 

Slabs.  .62  cu.  yds.  at  $9.00 5.58 


Neatwork,  1.C7  cu.  vds.  at  $7.50 12. oO 

Steel,    250   lbs.   at   $0.025 ■•     6.25 

Forms  (including  slabs),  99  SQ.  yds.  at  $1.20  11.88 


Total   cost   per  lineal   ft 

Cost  of  steel,  per  cu.  yd 

Cost  of  labor  and  material,  cu. 


$42.75 

$1.85 

yd 10.80 
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Fig.    1 — Strain    Diagram   for   Steel    Centers   for   Rocky    River  Arch. 

to  see  how  the  principle  of  reinforcing  an  arch  can  be  adapted  to  the  curve  of  the  equihbrium  own  weight  is  alxuit  245  lbs.  per  sq.  in.     The 

of  this  kind  can  be  defended,  because  the  live  polygon,  thus  practically  eliminating  all  bend-  settlement   of    the    crown    when    the    centers 

lo.id    is    practically    negligible    in    comparison  ing  and  shearing  forces  in  the  arch  ring.  were   removed  amounted  to     0.038     ft.       The 

will  the  dead  load,  and  the  curve  of  the  arch  The   unit   stress   in  the  arch  rib,  due  to  its  curve  of   the   intrados,   as   constructed,   varies 
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from  the  computed  curve  less  than   %  in.  at 
the  point  of  ma.ximum   variation. 

Lou'erhn/  Pcrices. — It  was  at  lirst  intended 
to  use  hydraulic  jacks,   for  loweriii};  the  cen- 


thoiight  that  it  would  be  practically  impos- 
sible to  keep  the  sand  dry.  The  sand-bo.\cs. 
as  contemplated,  were  to  be  of  cast  steel,  and 
the  cost  was  but  little  less  than  that  of  double 


lower  105  tons  and  lift  22  tons.  The  hydrau- 
lic jacks  were  found  to  be  the  most  expensive, 
as  follows : 

ICsliiimted  cost  of  sand  boxes $1,300 

ICsUinated  cost  of  screw  wedges 1,650 

l-'slimvited   cost   of  screw  jacks 2,000 

)':slimated  cost  of  hydraulic  jacks 2,400 

Particular    attention    is    called    to    the    high 
class    of    shop   workmanship   required   on    the 
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Fig,  2 — View  of  Steel  Center  and  Completed  Arches,    Rocky    River   Bridge.  Fig.    3 — Lowering    Wedge    for    Centering    of    Rocky    River  Bridge. 


ters,  and  the  engineer  in  connection  with  the 
Duff  Manufacturing  Co.  of  Pittsburg,  worked 
out  a  plan  for  lowering,  using  32  jacks  in 
nests  of  four,  each  jack  having  a  lowering  ca- 
pacity of  105  tons.  Nests  of  eight  were  to  be 
operated  by  a  single  pump  and  reservoir.  .\s 
it  would  be  necessary  to  lock  these  jacks,  ow- 
ing to  the  length  of  time  that  they  would  be 
called  upon  to  sustain  their  load  in  one  posi- 
tion, the  Duff  Manufacturing  Co.  designed 
a  special  locking  device  which  could  be  re- 
leased without  lifting  the  ram. 

In  addition  to  the  hydraulic  jacks,  the  use  of 
sand  boxes,  screw  wedges,  and  screw  jacks 
was  investigated.  It  was  found  that  the  sand 
boxes  were  a  little  cheaper  than  any  of  the 
other  devices,  but,  owing  to  the  fact  that  these 
boxes  would  be  immersed  in  water  (as  their 
position  was  below  mean  water  level),  it  was 


acting  screw  wedges,  wliicli  were  finally 
adopted. 

The  design  of  these  double  acting  screw 
wedges.  Fig.  3,  was  suggested  by  A.  M.  Fel- 
gate.  County  Bridge  Engineer,  while  looking 
at  the  engineer's  design  for  a  similar  single- 
acting  screw-wedge,  and  appeared  to  be  exact- 
ly what  was  needed.  They  were  made  of 
carefully  annealed  cast  steel,  in  four  sec- 
tions, planed  on  all  sliding  and  bearing  sur- 
faces, and  very  carefully  adjusted  to  uniform 
height  when  set  in  position.  The  motion  al- 
lowed was  for  a  vertical  drop  of  6V2  ins.  and 
the  slopes  calculated  so  that  locking  would 
not  be  required  to  hold  them  under  full  load. 
They  were  lowered  by  four  men  on  each 
screw-.     Each   w-edge   weighed  about  l,3")fl  lbs. 

Next  in  cost  to  the  steel  wedges  were  the 
screw   jacks   each   of   which  was   designed   to 


centers.  The  reaming  was  done  with  unusual 
care.  The  planed  joints  were  required  to  be 
perfect.  In  fact,  the  workmanship  was  bet- 
ter than  that  required  for  standard  railroad 
bridge  work.  In  view  of  this,  and  also  of  the 
fact  that  the  structure  was  free  from  impact, 
the  engineer  is  of  the  opinion  that  the  unit 
stresses  assumed  were  not  unreasonable. 

The  bridge  was  built  by  Cuyahoga  County, 
under  the  direction  of  A.  B.  Lea,  former 
County  Engineer,  and  F.  R.  Lander,  present 
County  Engineer.  The  structure  was  de- 
signed by  A.  M.  Felgate,  County  Bridge  En- 
gineer. The  Contractor  was  the  Schillinger 
Brothers  Company.  The  Resident  Engineer 
was  A.  L.  Stevens.  The  centers  were  built 
by  the  Interstate  Engineering  Co.,  and  the 
wedges  were  cast  by  the  Variety  Iron  Works 
Co.  of  Cleveland. 
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Progress     Records     in     Driving     the 

Loetschberg  Tunnel  and  a  General 

Description    of    the    Methods 

of   Work. 

The  headings  of  the  Loetschberg  tunnel 
met  some  4%  miles  from  the  two  portals  on 
March  31,  1911.  This  tunnel  is  14,.5.35.44  m. 
(47,676  ft.)  or  about  9  miles  long  through 
rock,  and  the  elapsed  time  until  the  meeting 
of  the  headings  was  1.611  days,  from  Nov.  1, 
1906,  to  March  31,  1911,  giving  an  average 
advance  of  10 -x  eVz  ft.  heading  of  9.2  m.  (30 
ft.)  per  day.  This  progress  has  never  previ- 
ously been  equaled  in  rock  tunnel  of  compar- 
able length  driven  from  the  ends  alone.  We. 
therefore,  give  the  progress  in  detail  with 
some  comparisons  and  a  description  of  the 
work  and  of  the  contractors'  methods.  The 
records  of  progress  have  been  converted  into 
English  measure  from  Le  Genie  Civil  for 
April  15.  1911,  and  the  other  data  are  collated 
frcm  this  and  other  articles  published  during 
the  last   few  years. 

Location  and  Alincment. — The  Loetschberg 
tunnel  is  located  on  the  new  direct  route  be- 
tween Milan,  Italy,  and  Berne,  Switzerland, 
of  which  the  Simplon  tunnel  is  a  part.  It  is 
wholly  within  Switzerland.  As  planned  the 
tunnel  line  was  to  be  tangent  throughout  as 
shown  bv  Fig.  1,  and  13.735  m.  (44,051  ft.) 
long.  When,  however,  the  work  from  the 
north  portal  had  advanced  to  meter  2,675  on 
July  24,  1908,  which  was  a  point  directly  be- 
low the  bed  of  the  River  Kander,  an  iiibreak 
of  water  and  earth  stopped  work  and  partly 
filled  the  heading.  A  study  of  the  conditions 
led    to   the    conclusion   that   it   would   be    im- 


practicable to  continue  along  the  original  line 
and  a  change  in  alinement  was  made  as  in- 
dicated by  Fig.  1.  By  this  new  alinement  the 
tunnel  was  swung  to  the  east  around  the 
danger  zone  and  three  curves  were  intro- 
duced and  the  length  between  ends  was  in- 
creased to  14,535.44  m.,  or,  including  portal 
extensions,   to    14,605.44   m. 

The  changes  in  alinement  and  length  in- 
volved, of  course,  corrections  in  levels,  etc., 
in  the  original  surveys,  but  the  meeting  of 
the  headings  was,  notwithstanding  these,  re- 
markably close.  The  deviation  laterally  in 
alinement  was  257  mm.  (10%  ins.)  and  ver- 
tically 102  mm.  (4.1  ins.),  and  the  difference 
in  computed  and  measured  lengths  was  410 
mm.    (16.4   ins.). 

Method  of  Driving. — The  excavated  section 
was   26%x20    ft.    for   two    tracks    and   of   the 


widened  to  full  tunnel  width  and  the  remain- 
der of  the  rock  removed  in  successive  cuts  as 
indicate  by  the  numerals  in  Fig.  2.  The  only 
timbering  required  was  square  sets  lagged  on 
top  in  that  portion  of  the  bottom  heading 
from  which  the  roof  rock  was  being  removed 
in  enlarging  the  section.  All  hauling  was 
done  on  a  single  track,  with  turnouts  every 
600  ft.,  on  the  floor  of  the  bottom  heading, 
which  received  the  spoil  from  the  upper 
workings  bv  means  of  chutes  as  indicated  in 
Fig.  2. 

Driving  was  done  by  band  until  March, 
1907,  when  power  was  installed  at  both  por- 
tals. Compressed  air  percussion  drills 
mounted  on  carriages  were  employed.  The 
carriage  or  truck  carried  two  horizontal, 
across-heading  shafts  on  which  the  drills  were 
mounted  by  means  of  collar  bearings  so  that 


Fig.   1 — Diagram   Showing   Original  and   Relocated    Line  of  the  Loetschberg  Tunnel 


general  form  shown  by  Fig.  2.  The  rock  pene- 
trated was  granite  and  gneiss.  The  method  of 
work  was  to  drive  first  a  bottom  center  bead- 
ing 10  ft.  wide  and  6%  ft.  high.  From  this 
bottom  heading  an  uprise  shaft  was  driven 
every  600  ft.  and  from  each  uprise  the  top 
heading   was   driven.     This   top   heading   was 


they  could  be  given  any  inclination  desired. 
The  drills  used  w^ere  IngersoU-Rand  ■■]•■  94" 
and  corresponding  sizes  of  foreign  make,  ."^ir 
was  furnished  at  90  to  100  lbs.  by  electrically 
driven  compressors.  The  holes  were  2  ins. 
in  diameter  and  4  ft.  deep  and  were  arranged 
in    four   vertical    rows.      Ordinarily    12   to    15 
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holes  were  used  but  in  certain  rock  the  num- 
ber was  increased  to  ill.  The  explosive  used 
was  93  per  cent  dynamite  and  the  blasts  were 
fired   by  caps  and   fuse. 

In  driving  heading  three  f^-hour  shifts  were 
worked  and  each  shift  was  expected  to  drill 
and  fire  two  rounds.  The  mode  of  procedure 
was  in  general  as  follows  :     After  a  round  was 


The  actual  working  time  was  considerably 
less  than  the  elapsed  time.  A  total  of  48 
days  is  to  be  deducted  for  holidays  of  one 
sort  or  another:  also  work  was  stopped  at  the 
south  end  for  .'SI  days  due  to  the  avalanche  at 
Goppenstein  and  at  the  north  end  for  207 
days  due  to  the  inlircak  of  the  River  Kander. 
As   the    two    accidents    stopped    work    in    one 


TABLE    II.— PROGRESS    DRIVING    FROM 
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Fig.    2 — Sketch    Illustrating    Method    of    Excavating     Loetschberg   Tunnel. 


drilled  and  loaded  a  steel  plate  was  laid  on 
the  heading  floor  and  the  drill  carriage  hauled 
back.  As  soon  as  the  blast  was  fired  mucking 
was  begun  removing  a  cenler  channel  through 
this  pile  down  to  the  steel  plate  and  wide 
enough  for  the  drill  carriage.  The  drill  car- 
riage was  run  ahead  into  this  cut  on  the  steel 
plate  as  a  track  and  clrilling  begun  while  the 
remainder  of  the  muck  was  being  removed. 
The  operations  for  a  single  round  were  about 
as   follows  : 

Mins. 

Setting    up    drill    carrieige 20 

Drilling   round   of  hole.s 60 

Removing    drill     carriage 20 

Loading  and   firing 30 

Clearing  out  smoke 20 

Cut    through   center  of   muck i)0 

Total.   4   hrs 120 

The  men  worked  under  a  bonus  system  of 
payment.  .All  hauling  was  done  by  compressed 
air  locomotives. 

Progress  of  Heading. — The  heading  was 
driven  from  the  two  ends  and  its  total  length 
was  14,530.44  m.  The  progress  by  approxi- 
mately monthly  periods  was  as  shown  by 
Tables  I  and  II.  These  figures  are  repre- 
sented diagrammatically  by  the  progress  curve 
of  Fig.  3.  Tile  smoothness  of  this  curve  in- 
dicating the  even  rate  of  advance  is  notable. 

The  driving  of  heading  virtually  began  Nov. 
1,  1906,  and  terminated  March  31,  1911,  so  that 
the  elapsed  time  from  start  to  finish  was  1,611 
days.  The  length  of  useful  heading  driven, 
that  is  the  length  of  tunnel,  was  47,676  ft.,  so 
that  the  average  daily  advance  elapsed  time 
was  29.6  ft.  Actually  considerably  more  than 
14,535.44  m.  (47,676  ft.)  of  heading  was  ex- 
cavated in  the  time  named  since  a  portion  of 
the  original  heading  to  the  rear  of  the  inbreak 
from  the  River  Kander  was  abandoned  when 
the  new  line  was  adopted.  Counting  in  this 
abandoned  heading,  a  total  of  15,940  m.  (52,- 
283  ft.)  of  heading  was  e.xcavated  in  the 
elapsed  time  of  1,611  days,  or  an  average  of 
32'-;   ft.  per  day. 


TABLE    1.- 


-PROGUESS    DRIVING    FliOM 
NORTH    PORTAL. 


Date 

]90ti. 

Feet. 

Date 

i;i09. 

Feet. 

Oct. 

10 

•24 

. .     6.'..6 
..     36.1 

Jan. 
Feb. 

Nov. 

Dec. 

•>•.' 

..      8S.6 

Mar. 
April 

1907. 

10 

..    758.3 

Jan. 

19 

16 

1(! 

..      63.9 
..    121.4 
.  .    l.=;4..'i 

May 
June 
Julv 

.s 

816  4 

Feb. 

825  6 

Mar. 

3 

.  .    944.6 

Apr. 

13 

..   283.0 

July 

31 

..    908.2 

May 

11 

.   307.0 

Aug. 

2S 

..    808.S 

June 

15 

..   318.2 

Sept. 

■'5 

.  .    8.55.4 

July 

6 

..    1S9.7 

Oct. 

23 

. .    599.9 

3 

.      391  fi 

Nov. 
Dec. 

•'() 

IS 

..   334.6 
..  313.9 

Aug. 

31 

. .   .'i02..'i 

Sept. 

2S 

. .   544. S 

1910. 

Oct. 

26 

23 

. .   4cS4.,") 
.  .   509.4 

Jan. 
Feb. 

Nov. 

12 

..   717.9 

Dec. 

21 

.  .   461.;", 

M.ar. 

12 

. .    754.4 

190S. 

April 

9 

..    772.4 

Jan. 

1.S 

. .   462  .>> 

May 
June 

759  \ 

Feb. 

15 

. .   510.4 

4 

.  .    778.0 

Mar. 

14 

..    703.9 

July 

.  .    762.9 

Apr. 

11 

.  .   374.3 

July 

30 

. .    769. S 

May 

9 

.  .   fil4.7 

Aug. 

27 

..    761.3 

June 

6 

.  .   597.9 

Sept. 

24 

.  .   697.0 

July 

4 

..    64S.5 

Oct. 

.  .    758.3 

Aug. 

Nov. 

19 

..    792.8 

Sept. 

Dec. 

17 

..    725.2 

Oct. 

1911. 

Nov. 

.Tan. 

14 

.  .    717.9 

Dec. 

Feb. 

11 

.  .    727.2 

Mar. 

11 

.  .    670.1 

Mar. 

31 

.  .   4S5.1 

heading  only  the  actual  loss  of  time  was  one- 
half  the  two  periods  of  time  given  and  we 
have  therefore  the  total  of  48-1-1 5 Vi:-+-103y2= 
167  days  lost  time  and  1.611 — 167  =  1,444  days 
actual  working  time.  The  average  advance  of 
useful  heading  per  working  day  was,  there- 
fore, 47,676-Hl,444=:!3-|-ft.  and  the  lineal  feet 
per  day  of  heading  actually  excavated  was 
52,283-^-l,444=36.24-ft.  These  figures  include 
the  slow  progress  made  by  hand  drilling  un- 
til the  power  machinery  was  installed.  There 
were  140  days  of  hand  drilling,  during  which 
an  aggregate  advance  of  heading  of  353  m. 
(1,158  ft.),  or  8.27  ft.  per  day,  was  made. 
Deducting  the  period  of  hand  work,  we  get 
46,518  ft.  of  heading  driven  in  1,304  days,  or 
an  advance  of  35.67  ft.  of  useful  heading  per 
day  of  actual  working  time  driving  by  power. 
The  advance  per  day  of  heading  actually  ex- 
cavated was  40   ft. 

The  average  advance  given  is  the  greatest, 
counted  both  by  time  elapsed  and  by  time 
actually  worked,  of  any  long  tunnel  ever 
built.  The  following  is  a  comparison  of  ad- 
vance per  day  elapsed  time  converted  into 
English  measure  from  a  tabulation  in  Le 
Genie  Civil: 

Length 

Name  of  Timin^l.  in  feet. 

Mont   Cenis    40.125.4 

St,  Gothard   49,148.1 

Arlberg     33,719.6 

.Simplon   64,720.3 

Tauern    27.081.3 

Loetschberg  47.905.8 

These  are  all  .\lpine  tiuinels  and  all  were 
driven  from  the  ends  only. 

The  figures  of  progress  given  above  for 
the  Loetschberg  Tunnel  are  for  the  bottom 
heading,  10X6%  ft.  alone.  .At  the  time  this 
heading  was  holed  through  the  full  section 
excavation  had  been  completed  for  10,083  m. 
(33,072  ft.)  and  the  concrete  lining  had  been 
constructed  for  a  length  of  9,070  m.  (29,750 
ft.).  The  end  of  1911  is  expected  to  see  the 
tunnel    fully    completed. 


Date. 
Nov. 
Oct. 
Dec. 

Jan. 

Feb. 

Mar. 
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June 

July 

Aug. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

April 

May 

June 

July 

Aug. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 


190C. 
24 

SOUTH 

Feet. 

76  1 

28 

112.1 

1907. 
19.  . 

137  '1 

16 

...   183  8 

16 

...     78.4 

13 

...     82  3 

10 

7 

...   322.4 
...   337.5 

...   448.4 

PORT.\L. 


30.. 
28.. 
26.. 
23.. 
21.. 


424.8 
479.2 
349.7 
396.9 
398.7 
351.5 


1908. 
IS 

.  .    434.9 

MRS  II 

11 

339  2 

9         

6 

4 

..  498.2 
..  520.9 
.  .   475.8 

1 

29 

26 

24 

.  .  50S.1 
..  533.9 
. .  583. S 
..   464.3 

21 

..   444.1 

19 

..   490. .S 

Date. 

Jan. 

Feb. 

Mar. 

.\pril 

May 

June 

July 

.July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

April 

April 

May 

June 

July 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Jan. 
Fell. 
Mcb. 
Meli. 


1909.         Feet. 

16 439.5 

28 492.0 

13 416.2 

10 328.7 

8 412.3 

5 412.6 

3 509.7 

31 465.8 

28 470.1 

25 484. 8 

23 453.6 

20 407.7 

IS 447.6 

1910. 

15 474.5 

12 414.6 


29. 
27. 
24. 

19.' 
17. 

14. 
28. 
11. 
31. 


4Sn.l 
412.9 
523.0 
436.7 
432.3 
432.9 
457.9 
40S.0 
471.2 
481.7 
543.2 


511.8 


528.9 
427.0 


Rand.  He  conceived  the  idea  of  withdrawing 
the  sludge  through,  instead  of  forcing  water 
down  hollow  steel.  He  intended  to  bring  the 
sludge  right  through  the  machine  by  means  of 
a  suction  device  which  was  to  be  worked  by 
exhaust  air. 


-'V^ 


:J 


Fig.   1  — Hollow  Steel   Bit  With  Side 
Opening. 

One  day,  while  using  a  rose  bit.  he  noted 
that  when  the  suction  was  not  operating,  the 
drillings  were  being  vigorously  ejected.  The 
slud.ge  evidently  entered  the  hollow  steel  with 
considerable  velocity  on  the  down  stroke,  the 
inertia   of    which    was   not    cntirelv   overcome 


Date  of 

Duration 

.Average 

holing     through. 

of  work. 

per 

day,  ft. 

Dec.      26,  1870 

13  vi-s.  1  mo. 

S.53 

F"eb.     29,  18S0 

7  yrs.  5  mo.s. 

18.40 

Nov.     13,  1883 

3  yrs.  4  mos. 

28.04 

Feb.      24.  1905 

6  vrs.  6  mos. 

27.81 

Julv     21,  1907 

6  yrs.  1  mo. 

12.79 

Mar.     31.  1911 

4  yrs.  5  mos. 

29.58 

during  the  period  of  the  return  stroke. 

.-\11  that  is  necessary  to  take  advantage  of 
this  effect  is  to  employ  hollow  steel  and  forge 
a  collar  or  thickened  mass  of  metal  near  the 
shank,  then  to  drill  a  transverse  hole  to  con- 
nect with  the  central  channel  at  a  point  just 
below  the  chuck. 

The  steel  used  with  piston  drills  is  1%  ins. 
in  diameter,  through  which  passes  a  %-in. 
channel.  The  central  channel  becomes  filled 
with  sludge  but  does  not  choke  with  pieces  of 


Fig.  3 — Curve  Showing  Progress  of  Driving  Heading,   Loetschberg   Tunnel. 


A  Hollow  Drill  Bit  with  Side  Channel 
for   Ejecting  Sludge. 

The  acciuupanying  sketch  illustrates  a  drill 
with  a  hollow  chamber  running  longitudinally 
through  the  center  tn  the  shank,  where  it 
meets  the  curve  to  the  side.  This  is  described 
by  Mr.  Geo.  Weston  in  the  Engineering  and 
Mining  Journal,  as  having  been  devised  by 
an  Australian  by  the  name  of  Tippet  and  it 
is  said  that  it  may  result  in  making  it  possible 
to   use  a   one  man   drill   in  the   mines  of   the 


rock  (granite)  even  when  as  large  as  a  10-ct. 
piece. 

It  has  been  found  in  using  steel  of  this  con- 
struction, that  it  loses  ga,ge  less  rapidly.  A 
total  of  .37  ins.  of  hole  was  bored  by  a  New 
Century  air-hammer  drill  in  12  minutes,  op- 
erating at  55-lbs.  pressure,  as  follows ;  with 
1%-in.  steel  15%  ins.  of  hole:  with  1%-in. 
steel  lO'li   ins.,  and  with   IVs-in.  steel  5  ins. 

The  accompanying  illustration  shows  the 
enlar.gcd  part  of  the  drill  below  the  chuck, 
the  transverse  and  longitudinal  passages. 
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Methods  and  Some  Costs  of  Construct- 
ing a  19.000  Ft.  Rock  Tunnel  for 
the  Strawberry  Valley  Irriga- 
tion Project  in  Utah.* 

The  Strawberry  \'alloy  Tuiiiul  is  p.nrt  of 
the  Strawberry  \'alloy  Irrigation  Project, 
undertaken  by  the  L'nitoil  States  Reclamation 
Service.  This  project  when  completed  will 
reclaim  about  (10.000  acres  of  mesa  and  bottom 
land,  lying  about  (10  miles  south  of  Salt  Lake 


unpassable  with  freight  wagons  during  llic 
late  fall,  winter  and  early  spring.  .Ml  freight 
wagons  are  equipped  with  tires  at  least  3^ 
ins.  in  width. 

.\  snow  fall  of  300  ins.  was  registered  at 
the  government  station  at  the  west  portal  of 
the  tunnel  between  Sept.  1,  1909,  and  June  1. 
1910.  The  greatest  fall  was  in  February,  when 
■\2  ins.  of  snow  fell  in  18  hours.  .Vt  this  time 
of  the  year  the  construction  camp  at  the  west 
portal  is  practically  snowbound. 

TJic  TiiiDicl. — The  cast  portal  of  the  Straw- 
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Fig.   1 — Profile   of  the   Strawberry  Valley  Tunnel, United  States  Reclamation   Project,  Utah. 
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City   on   the   east   and   south   shores   of   Utah 
Lake,  in  L'tah  and  Wasatch  counties. 

The  project  consists  of  a  large  storage  res- 
ervoir. 3(1  miles  of  concrete  lined  canals  for 
distributing  the  water  to  the  various  irrigation 
ditches,  and  a  tunnel  for  the  purpose  <if  con- 
ducting the  water  from  the  reservoir  through 
the  rim  of  the  great  basin,  to  the  main  canal. 

The  capacity  of  the  reservoir  will  be  110.000 
acre  feet  of  water.  It  covers  an  area  of  (i.OOO 
acres  in  the  great  basin  and  stores  the  flood 
waters  of  Indian  Creek,  Strawberry  River 
and  their  various  tributaries.  The  watershed 
furnishing  this  water  is  20(1  square  miles  in 
extent.  The  dam  across  the  Strawberry  River, 
necessary  to  form  the  above  reservoir,  will  be 
45  ft.  in  height,  .32.5  ft.  in  length,  and  2.i  ft. 
wide  across  the  top.  The  construction  work 
on  this  dam  and  reservoir  will  be  started  this 
year,  as  soon  as  weather  permits. 

The  water  is  taken  from  the  reservoir 
through  the  rim  by  means  of  a  tunnel.  From 
the  west  portal  of  this  tunnel  the  water  will 
be  lowered  .about  l.-iOO  ft.  through  the  canyon 
of  Si.xth  Water  Creek,  thence  through  Dia- 
mond Fork  River,  and  so  into  the  main  canal 
in  the  valley  and  from  there  into  the  various 
diversion  canals  and  finally  to  the  irrigation 
ditches. 

The  drop  of  l,.5O0  ft.  through  the  canyon  of 
Si.xth  Water  Creek  may  be  utilized  at  a  later 
date  for  power  purposes. 

The  construction  work  on  these  canals  has 
been  in  progress  since  1907. 

Preliminary  Work. — On  account  of  the  great 
amount  of  cement  to  be  handled,  together 
with  the  other  necessary  supplies,  it  was  foiuid 
necessary  to  establish  and  maintain  a  railroad 
station  for  the  exclusive  use  of  the  govern- 
ment. This  was  located  about  one  mile  west 
of  Thistle  on  the  main  line  of  the  D.  &  R.  G. 
R.  R.  in  Utah  and  was  named  Diamond 
Switch.  .\  freight  house,  barn,  boarding- 
house,  office,  and  the  necessary  living  houses 
for  the  men  employed  at  this  plant  are  main- 
tained at  this  station. 

On  account  of  the  bad  road  from  this  sta- 
tion a  new  road  had  to  be  built.  This  new 
government  road  is  about  22  miles  long  and 
a  uniform  grade  is  maintained  throughout,  the 
entire  rise  from  the  railroad  station  to  the 
tunnel  portal  being  l..">On  ft.  A  load  of  five 
tons  may  easily  he  hauled  over  this  road  by  G 
horses  in  one  day,  without  any  undue  strain 
on  the  teams.  It  is  necessary  to  haul  the  en- 
tire annual  supplies  during  the  good  weather 
from  June  1  to  Oct.  1,  as  the  road,  on  ac- 
count of  the  snow  and  deep  mud,  is  absolutely 

•Compiled  from  an  iirticle  by  M.  G.  Doll  in 
"Mine  and  Qu.irry"  for  M.iy.  Iflll:  an  article  by 
J.  L.  Lytel  in  "Engineering  Record"  for  XpvW  22, 
1911.  and  from  information  furnished  by  the 
Sullivan  Machinery  Co..  Chicago. 


berry  Tunnel  is  located  at  an  altitude  of  about 
T.-'iOU  ft.  above  sea  level  and  about  \M)  ft. 
below  the  crest  of  the  rim  of  the  great  basin, 
which  it  pierces.  This  portal  is  about  32  miles 
by  road  from  Diamond  Switch.  The  total 
length  of  the  tunnel  is  19,000  ft.  .A.  uniform 
fall  of  2  ft.  per  l,00ri  is  maintained  from  the 
east  to  the  west  portal.  The  general  dimen- 
sions of  the  tunnel  cross  section  are  9  ft.  C  ins. 
in  W'idth  at  the  grade  line  by  about  10  ft.  in 
height.  The  walls  from  the  grade  line  to  the 
spring  line  of  the  arch  or  invert  are  vertical 
and  7%  ft.  in  height.  This  tunnel  is  designed 
so  that  inside  of  the  concrete  lining  it  will 
have  a  carrying  capacity  of  .500  cu.  ft.  of 
water  per  second  at  a  velocity  of  about  12  ft. 
per  second.  The  water  will  stand  (i  ft.  (i  ins. 
in  depth  to  secure  this  rating. 

At  first  the  tunnel  driving  proceeded  slowly. 
One  shift,  only,  was  worked,  and  later  on  two 


charged  out  in  the  footage  cost  of  the  tunnel, 
so  that  when  the  tunnel  is  finished,  the  plant 
will  be  paid  for. 

The  power  is  generated  at  11,000  volts, 
then  stepped  up  to  22.000  volts,  and  transmit- 
fed  over  a  line  about  3(1  miles  in  length  to  the 
Innnel,  where  it  is  stepped  down  to  2,200  volts. 

In  1908,  work  was  resumed  with  electric 
rock  drills,  but  owing  to  difficulties  connected 
with  the  machinery,  work  advanced  at  a  slow 
pace  until  the  early  spring  of  1909,  when  these 
machines  were  replaced  by  Sullivan  3%-in. 
differential  valve  air  drills. 

Up  to  the  present  time,  the  tunnel  has  only 
Iieen  driven  from  one  heading  or  from  the 
west  portal  as  originally  started.  The  east 
end  of  the  tunnel  is  overlain  with  wet  ground 
and  a  portion  of  it  is  in  very  soft  rock  and 
mud.  This  wet  ground  would  all  be  drained 
by  the  tunnel,  so  that  if  it  should  be  attempted 
to  drive  from  the  east  end,  it  would  necessi- 
tate the  installation  of  a  heavy  pumping  plant 
at  this  portal.  The  rise  from  both  portals  to 
the  rim  of  the  great  basin  is  so  rapid  that  the 
vertical  distance  from  the  tunnel  to  the  sur- 
face is  too  great  to  make  an  intermediate 
shaft  practicable,  so  that  it  was  impossible  to 
drive  headings  from  an  intermediate  point. 

However,  due  to  the  better  organization 
of  the  tunnel  force  as  the  work  progresses, 
driving  from  only  one  heading  has  not  in- 
volved such  a  loss  in  time  or  expense  as  at  first 
appeared  probable,  and  the  installation  of  a 
second  plant  has  not  seemed  necessary. 

Previous  to  the  beeinning  of  the  actual  con- 
struction work,  a  system  of  nrospect  holes 
was  drilled  along  the  tunnel  line  with  Sulli- 
van diamond  drills,  and  an  accurate  record  of 
the  cores  kept,  so  that  practically  all  the  diffi- 
culties of  construction  were  foreseen  and  ar- 
ranged for  before  the  work  was  begun. 

Drilling. — For  advancing  the  tunnel,  the 
heading  and  bench  method  is  used.  The  two 
Sullivan  drills  are  mounted  in  the  heading  on 
two  double  screw  columns  with  adjustable 
arms.  After  each  machine  rumier  has  fin- 
ished his  half  of  the  drilling  in  the  heading 
round,  he  turns  his  machine  "up  on  the  arm 
c->nd  drills  half  of  the  holes  necessary  for 
blasting  the  bench,  thus  the  entire  round  of 
holes  necessary  for  blasting  the  entire  cross 
section  of  the  tuiuiel  are  drilled  in  one  shift 
and   bv   the   same   machines. 


-(g. 


2 — View  Showing   Inflow  of  7  Sec.   Ft.  of  Water      Into    Heading. 


shifts  w'cre  put  at  work,  in  1907.  and  linally. 
in  July,  1907.  the  work  was  stopped  on  ac- 
count of  various  difficulties,  chief  of  which 
was  the  need  of  power.  In  order  to  supply 
this  necessary  power,  at  this  point,  it  was 
found  necessary  to  install  a  hydro-electric 
power  plant  in  the  valley.  This  plant  was 
located  near  the  town  of  Spanish  Fork,  Utah, 
and  now  furnishes  all  the  power  for  the  con- 
struction work  and  also  furnishes  the  light 
and  power  for  one  or  two  of  the  neighboring 
towns.      The   cost   of    this    plant     is     entirely 


.Mr.  J.  L.  Lytel  describes  the  method  of 
drilling  the  boles  as  follows: 

Usuiilly  16  holes  are  drilled  in  tlie  face  and 
two  in  the  bench.  (See  Fig.  5.)  The  cut  holes 
are  drilled  T  ft.  deep  and  the  remaining  holes, 
including  the  holes  in  the  bench,  average  about 
G  ft.  deep.  The  heading  is  driven  with  a  bench 
about  :!  ft.  high,  which  is  being  carried  from  10 
to  12  ft.  b.ick  of  the  face.  The  strata  In  the 
loclv  are  folded  and  broken  to  such  an  extent 
that  it  is  not  possible  to  adopt  any  definite 
system  of  drilling. 
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The  columns  that  support  (he  air  drills  are 
set  vertically  and  generally  from  2%  to  4  ft. 
apart,  and  about  4%  ft.  back  from  the  face. 
This  gives  room  for  the  arms,  which  support 
the  drills,  to  be  used  anywhere  on  the  column. 
The  explosive  used  is  40  per  cent  gelatine  pow- 
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Fig.    3 — Section    of    Tunnel    Showing    Tim- 
bering. 

der  and  from  120  to  1.50  lbs.  are  required  to 
break  a  round.  The  holes  are  exploded  with 
fuse  in  ihe  order  that  they  are  numbered  in 
Fig.  u.  The  powder  is  thawed  in  the  thawing 
house  located  outside  near  the  tunnel  portal. 
The  heat  for  thawing  the  powder  is  furnished 
by  an  electric  heater,  which  gives  very  satis- 
factory service.  No  powder  is  kept  in  the  tun- 
nel, that  required  for  shooting  being  brought  in 
by  the  motorman  just  before  the  .shift  is  ready 
to  load  the  lioles. 

Two  machines  and  one  complete  column 
are  held  in  reserve  to  replace  either  machine 
or  column  in  the  heading  which  may  at  atiy 
time  need  overhaulmg,  so  that  the  entire  drill 
equipment  necessary  for  one  heading  in  this 
tunnel  consists  of  four  drills  and  three  col- 
iinuis. 

Table  I  shows  the  footage  made  in  the  tun- 
nel, operating  three  shifts  per  day,  in  the  "J" 
months  from  April,  1909.  to  November,  191ii. 
inclusive.  It  also  shows  the  number  of  shifts 
lost  in  that  time  and  the  reason  for  their  loss. 

Beginning  in  October,  1910,  a  bonus  system 
was  instituted.  For  each  foot  over  400  ft. 
driven    during    the    month    the    shift   boss    re- 


Fig.  4 — View   of   Heading   Showing    Drilling 
Outfit. 


ceives  28  cts.,  the  drillmen  and  helpers  each 
23  cts.,  and  the  muckers.  16  cts.  Besides  this 
a  bonus  of  1  per  cent  of  the  wages  of  each 
is  paid  for  each  full  per  cent  under  12  per  cent 
over  breakage.     The  rates  of  wages  are.   fur 


shift  boss  ,$I.T.".  f(.r  8  hours,  drilhncn  $3.-"j0, 
helpers  $2.7.")  and  nuicUers  $2.7"). 

Tlic  rock  encountered  during  the  time  cov- 
ered by  Table  1  was  practically  the  same  in 
character,  viz,  alternate  strata  of  very  hard 
sandstone  with  very  h.-ird  blue  limestone.  The 
limestone  predominating  by  quite  a  large  per- 
centage. The  air  pressure  used  on  this  work 
is  about  8")  lbs.  in  the  heading  or  as  near  to 
that  as  it  can  be  kept.  An  air  receiver  is  in- 
stalled in  the  pii)c  line  about  every  .5,000  ft., 
so  that  this  pressure  may  be  very  easily  main- 
tained without  showiuT  much  drop  between 
the  compressor  house  and  the  heading. 

Prill  Rcffdir  Casts. — The  average  cost  of 
drill  repairs  per  foot  of  tunnel  for  the  coin- 
pleted  cross  section  of  the  tunnel  for  19 
months  was  17.2  cts.  During  the  month  of 
October,  1910,  when  the  drills  had  been  in  use 
for  nearly  two  years,  a  .government  record 
was  kept  of  the  nmnher  of  times  it  was  neces- 
sary to  bring  a  drill  out  of  the  heading  for 
repairs.  During  the  497  ft.  of  tunnel  advance, 
which  was  made  during  this  month,  machines 
were  brought  out  of  the  heading  only  ten 
times  and  most  of  these  instances  were  for 
replacing  packing. 

The  cost  of  drill  repairs  qnnteil  above  con- 
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Fig.   5 — Arrangement   of    Holes    in    Heading 
and    Bench. 


sists  of  the  actual  cost  of  drill  parts,  cost  of 
hose,  cost  of  hose  connections,  cost  of  all 
labor  connected  with  the  repairing  of  the 
machines,  and  the  freight  on  the  parts,  wdiich 
includes  a  cost  of  .dO  cts.  per  lOn  lbs.  wagon 
haul  from  Diamond  Switch  to  Camp  Quinton. 

It  will  also  be  noted  that  the  greatest 
amount  of  tunnel  advance  was  accomplished 
in  a  month  after  the  machines  had  been  in 
almost  continuous  use  for  a  period  of  nearly 
two  years.  Further,  an  average  of  over  430 
ft.  of  tunnel  advance  per  month  has  been 
maintained  during  the  second  year  of  the  life 
I  if   these   machines. 

The  total  force  required  for  the  3  shifts. 
including  the  executive  force,  office  force, 
sliire,  barn,  cook  house,  power  Iiouse.  and 
underground    men.   is   from  9n  to   lOfl. 

Mm-kiiKj. — Tin-  hr'ikcn  ri)ck  is  bandied  in 
the  heading  in  the  ordin.iry  way  ;nid  taken 
out  in  cars  lidlding  1.7  cu.  ft.,  made  up  in 
trains,  hauled  by  a  ."iO-hp.  electric  locomotive, 
which  weighs  about  O.oOO  lbs. 

When  these  cars  reach  the  dmup.  they  are 
all  dumped  by  the  train  crew  wliich  hauls 
them  out.  'Ibis  crew  consists  of  two  men. 
The  work  is  accumplished  in  the  following 
manner:  The  car  bodies  are  built  solid,  with 
two  trunions.  one  on  each  end  of  the  car, 
and  so  placed  that  when  the  car  is  loaded  the 


tnnmions  are  beneath  the  center  of  gravity, 
but  when  it  is  empty,  the  weight  of  the  run- 
ning gear  shifts  the  center  of  gravity  to  a 
poiiit  beneath  the  line  of  the  truimion.  This 
permits  the  cars  to  be  automatically  handled 
and  dumped  by  an  ordinary  electrically  op- 
erated  stiff  legged  derrick.     The  derrick  used 


Fjg_   6 — View    Showing    Electric    Locomotive 
and   Train  of   Muck   Cars. 

in  this  case  has  a  capacity  of  10  tons  and  is 
shown  by  Fig.  7  in  the  operation  of  lifting  a 
loaded   car. 

One  leg  of  the  bail  which  is  used  for  lifting 
the  car  is  swiveled  so  that  it  is  free  to  swing. 
This  facilitates  the  ease  with  which  it  is  at- 
tached to  the  car.  This  leg  is  also  provided 
with  a  spring  operated  pin,  which  fits  a  recess 
in  the  car  above  the  trunnion.  This  pin  is 
pulled  out  of  the  recess  in  the  car  by  a  short 
lever.  A  rope  is  connected  with  this  lever  of 
sufficient  length  to  reach  to  the  top  of  the 
dump  when  the  car  is  overhanging  the  point 
where  it  is  destined  to  deposit  the  broken  rock, 
in  anv  particular  case.  Thus,  a  loailed  car 
may  be  lifted  from  the  track  by  the  derrick 
.•uul  prevented  by  the  pin  from  tipping  iintil 
it  is  brought  to  position  over  the  desired 
point  on  the  dump  and  then  the  rope  con- 
nected with  the  lever  operating  this  pin  inay 
be  pulled  by  the  brakeman.  Then  the  car  au- 
tomatically turns  over,  due  to  the  fact  that 
the  center  of  gravity  is  above  the  line  of  the 
trunnions.  As  soon  as  the  car  is  empty,  it  au- 
tomatically rights  itself,  due  to  the  fact  that 
the  line  of  the  center  of  gravity  is  then  be- 
neath the   line  of   the  trumiions. 

r^,y  this  means,  the  w'ork  of  at  least  two  men 
is  saved  on  the  dump,  without  considering  the 
additional  safety  it  gives  the  men  and  also 
the  absence  of  expense  due  to  cars  going  over 
the  dump. 

The  derrick  is  mounted  on  wheels  so  that 
it  may  lie  run  on  a  track:  when  it  is  neces- 
sary  to   extend   the   dump    frimi   time   to   time, 


Fig.  7 — Showing    Method   of   Dumping    Muck 
Cars. 

the  derrick  may  be  easily  moved  .il'.ead  by 
simply  extending  the  derrick  track,  it  has 
been  found  necessary  to  ninve  this  derrick 
all. .lU  once  a  month  and  this  is  accninplishe<l 
b\  0  men. 
'  ;  ■rii/;7i/^/ii».— The     turnel     is      ventilated      at 
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\"ol.   XXXV.     No.   lo.- 


Year. 

19(1!' 

I'.Hiy 
l;>09 

ISiOS 


l!t09 
1909 

1909 
1909 
1909 
1909 
1909 
1910 
1910 
1909 
1910 
1910 
1910 
1910 
1910 
1910 
1910 
1910 
1910 

1911 
1911 

Tu 
montli, 
392.2. 


Month. 
January 
Kfltriiarv 
AInroh 
April 
May 


Footage  No.  shifts 
No.  lost. 

ITS 
244 
320 
407 
262 


June 
July 

August 

September 

October 

November 

Pecembor 

January 

February 

March 

April 

Jlay 

June 

July 

August 

September 

October 

November 

December 


352 
306 

331 
370 
391 
3S7 
344 
42.i 
407 
354 
3S9 
42S 
45r. 
377 
423 
439 
497 
.^OO 
342 


11! 


TAHl^K  1. 
Hemai'ks. 

1  shift  to  Jan.  IS. 

2  shifts  Jan.  IS  to  March  15. 

3  shifts  after  March  15. 

Lmv    footage   caused    by   bad   ground,    together   with    water, 
which    required    timbering    to    be    carried    on    the    entire 
I        niontli. 

Account  of  installing  electric  haulage,  and  celebrating  -Ith  of 

July. 
..\ccoiinl  of  bad  ground  and  water. 


Christmas  holidays. 


niodatc  three  or  four  men,  while  others  pro- 
vide quarters  for  ten  to  si.xteen.  For  fami- 
lies,  separate   houses   are  built. 

The  entire  project  was  5.5  per  cent  com- 
pleted at  the  close  of  February,  1!111. 

The  work  is  under  supervision  of  Mr.  J.  L. 
I.ytel,  Project  Engineer.  Mr.  W.  11.  Davis  is 
.Superintendent  in  charge  of  the  tunnel  work. 


Hue  to  water. 

.-\ccount  of  building  station  for  blower 

Installing  machinery. 

Account  of  holiday  on  July  4. 

Account  of  water. 


In  drilling  through  soft  rock,  or  rock 
composed  of  alternate  layers  of  hard  and 
soft  material,  the  cores  made  by  diamond 
and  shot  drills  are  apt  to  break  into  short 
lengths  in  the  core  barrel.  In  the  drilling 
process,  these  short  pieces  of  core  revolve 
on  one  another,  resulting  in  the  grinding  of 
the  ends,  so  in  such  cases  the  core  obtained 
is  shorter  than  the  distance  drilled  through. 


tj.'i   shifts  worked.     Dee.    27  a   Hn 
encountered. 
Januar.v  150  . .  Water. 

February  214  ..  7  to  S  sec.  ft.  of  water  flowing, 

nnel   41    per  cent   completed    Marcli   1.   1911.      Total    for    26    months. 

4   ft.      Average   per  montli   for  20   months,  working  3  shifts  and  preceding  water  trouble, 
vj^-  advance  per  shift   for   this  period,  5.2S  ft. 


)!'  li  sec.   ft.   of  watrr 


9,292    ft.      Average    per 


the  prvMui  nine  by  a  40-hp.  Root  blower  ca- 
pable of  handling  8,000  ft.  of  air  per  minute 
under  a  pressure  of  2  lbs.  per  sti.  in.  This 
blower  is  placed  at  the  present  time  in  a  sta- 
tion 5,000  ft.  in  from  the  portal,  so  that  it 
draws  on  one  side  and  pushes  on  the  dtlur, 
through  a   14-in.   ventilation  pipe. 

This  blower  at  the  present  time  is  run  full 
speed  for  2(1  minutes  after  each  blast  and  at 
half  speed  the  balance  of  the  time.  Under 
these  conditions,  air  tests  show  about  0  to  10 
parts  of  carbon  dio.xide  gas  in  10,000  parts 
of  air,  which  is  about  w-hat  a  well  ventilated 
school   room  will   show. 

The  ventilation  pipe  is  put  together,  tarred 
and  riveted  in  10- ft.  lengths,  in  a  separate 
plaint,  maintained  for  that  purpose  at  the 
tunnel.  The  manufacturer  simply  rolls  and 
properly  punches  this  pipe,  then  it  is  nested 
in  4-ft.  lengths  and  shipped  in  that  manner. 
This  greatly  facilitates  the  handling  of  the 
pipe,  both  on  the  railroad  and  also  by  the 
freighters  on  the  long  haul  from  Diamond 
Switch  to  the  tunnel.  In  addition  the  ventila- 
tion plant  maintains  itself  on  the  reduction  in 
the  actual  cost  of  the  pipe. 

Outside  Equipment. — A  complete  stone 
crushing  and  concrete  mixing  plant  has  been 
constructed  and  installed  at  the  west  portal 
of  the  tunnel.  The  plant  is  used  in  the  process 
of  constructing  the  concrete  lining  of  the  tun- 
nel. Concreting  began  in  September.  During 
Xovember,  56,3  lin.  ft.  of  tunnel  were  lined, 
and  over  2,000  lin.  ft.  have  been  completed 
up  to  the  present  writing. 

The  power  plant  at  the  west  portal  con- 
sists of  the  necessary  transformers  for  step- 
ping down  the  voltage  of  the  transmission 
line;  a  motor  generator  set  for  converting  the 
current  from  alternating  to  direct  current, 
which  is  used  in  the  locomotives,  derrick,  and 
machine  shop;  a  l.j.x!).xl2-in.  power  driven  air 
compressor,  driven  by  belt  from  an  induction 
motor. 

The  carpenter  shop  maintained  at  the  west 
portal  is  equipped  with  an  electric  planer,  band 
^nd  crosscut  saws. 

The  machine  shop  is  equipped  with  a  drill 
press,   lathe,  pipe  cutter  and   emery  wheel. 

Where  it  is  necessary  to  use  timbers,  a  uni- 
form timber  section  is  maintained.  The  tim- 
bers used  are  Sx8  ins.  and  placed  on  4-ft.  cen- 
ters. The  trolley  line  into  the  tunnel,  instead 
•of  being  suspended  from  the  roof  or  the  tim- 
bers as  in  ordinary  cases,  is  hung  from  sep- 
arate poles,  so  that  as  soon  as  concreting  is 
begun,  this  work  may  be  continued  without 
interfering  with  the  trolley  wire.  A  25-lb. 
rail   is  used  in  the  track. 

The  cost  of  excavation  for  the  month  of 
November.  1010.  is  given  by  Mr.  J.  L.  Lytel 
as  follows : 

HEADING  FROM  WEST  PORTAL.   (ADVANCE 
DURING   MONTH.    500   FT.) 

Cost  per 
Classification.  lin.  ft. 

Labor — 

Engineering     $     .500 

Superintendents    500 


Shift   bos.ses    ■ I.30S 

TiniekoeiJcrs     10" 

Drillmen    2.843 

Miners    1S7 

Muckers    ' 2.860 

Track  and  dumpmen 536 

Skinners     ■ 

Timljermen    609 

Miscellaneous   0S7 

Materials — 

Powder,   fuse  and  caps 3,009 

Lumber   4K'. 

Oils,  candles   230 

Vent    pipe    720 

Track  and  ties 52:: 

Air   pipe    219 

Drill   repairs    OH 

Miscellaneous   04i) 

Machine  shop  expense   S99 

Blacksmith  shop  expense 9SS 

Corral    expense    _  -OSS 

Power    ■    3,763 

Depreciation,   tramway  plant 200 

Labor — 

Motorman  and  brakeman   l.OSfl 

Electrician  and  Ijlowerman t43 

Disabled  employes   

Equipment   depreciation    1-9'".' 

Camp  expense    .,>4,' 

General   expense    3.292 

Total   per  lin,   ft $26,696 

.\  hospital  is  maintained  and  a  doctor  is 
constantly  available  at  the  camp,  ,\  govern- 
luent  store  for  general  supplies  and  groceries 
is  maintained  for  the  convenience  of  the  work- 


Steel    Pipes    for    Water    Mains. — At    the 

monthly  meeting  of  the  I'.irmingham  (Eng- 
land) Association  of  Mechanical  Engineers, 
held  on  March  4,  a  paper  w-as  read  on  w-elded 
steel  pipes  for  water  mains.  The  following 
synopsis  of  this  paper  was  furnished  by  Con- 
sul Albert  Halstead  of  Birmingham :  ''The 
most  important  requirement  of  a  pipe  w-as 
reliability,  by  which  was  meant  not  merely 
that  the  pipe  must  be  strong,  but  that  the  en- 
gineer should  have  a  reasonably  good  idea  of 
just  how  strong  it  was.  Mild  steel  pipes 
were  at  once  the  strongest  and  most  reliable, 
and  were  gradually  but  surely  taking  the 
place  of  cast  iron,  not  only  for  water  but  for 
sewage  and  gas  mains.  Another  advantage 
which  the  lapwelded  steel  pipe  claimed  over 
cast  iron  was  its  increased  carrying  capacity, 
the  smothness  of  the  bore  reducing  the  fric- 
tion, known  as  'skin  friction.'  between  the 
fluid  and  the  surface  of  the  pipe.  This  was 
an  important  point  frequently  overlooked  or 
often  underrated,  but  seeing  that  the  capacity 
of  a  pipe  of  a  given  bore  may  be  more  than 
doubled  by  substituting  a  smooth  for  a  rough 
interior  surface,  it  would  be  understood  that 
it  was  a  matter  worth  careful  consideration. 
The  smoother  rolled  surface  of  the  lapwelded 
pipe  took  an  excellent  coating  or  protective 
solution  having  a  hard  glossy  surface.  Added 
to  this  the  pipe  was  a  smooth  cylinder  from 
end  to  end,  as  there  was  a  complete  absence 
of  anything  in  the  nature  of  rivets,  butt  straps 
or  lapped  plates.  In  consequence,  the  fric- 
tional  resistance  was  less,  and  the  velocity 
and  carrying  capacity  greater  with  lapwelded 


Fig.  8 — General  View  of  the  Dump  and  Con  crete   Plant. 


men  and  their  families.  For  the  use  of  tbr 
men  during  recreation  hours,  a  readin.g  ni,,iM 
and  also  a  hall  provided  with  billiard  an.l 
pool  tables  are  maintained  by  the  government. 
Instead  of  arranging  the  sleeping  quarters 
for  the  single  men  in  one  large  bunkbousc, 
it  has  been  found  much  more  satisfactory  and 
also  much  more  sanitary  to  build  a  number 
of   small  houses,  soiue  of  which  only  ace. mi 


than  with  any  other  form  of  pipe.  The  ques- 
tion of  the  life  of  steel  pipes  had  long  been 
the  subject  of  much  conjecture,  owing  to  the 
fact  that  there  was  no  data  on  w'hich  to  base 
.1  rule.  All  that  could  be  said  was  that  the 
(ililest  and  best  known  steel  pipe  lines  were, 
as  far  as  could  be  ascertained,  in  as  good 
condition  and  as  free  from  corrosion  now  a.s 
when  they  were  laid." 


May   lo,  lyii. 
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Methods   and    Cost    of    Grading,    Con- 
crete Curb  and  Sidewalk  Work,  and 
of  Macadam  and  Brick  Paving  at 
Gary,    Ind.,    1908-10. 

The  general  readiiiK  pulilu-  is  familiar  with 
the  remarkahle  growtli  and  dexelopment  of 
Clary,  Indiana.  In  the  spring  of  1901!  the 
present  site  of  the  city  was  ordinary  iniculti- 
vated  and  unoccupied  land,  of  the  sand  hill 
variety.  Today  Gary  has  a  population  of  18,- 
■■t>00  people. 

This   rapid   growth    in   population   has   been 


accompanied  l)y  prnnipt  attention  to  street  im- 
provements. Tlie  entire  city  was.  in  a  sense, 
huilt  to  order  and  consequently  wdien  street 
grading  started  in  any  given  section  of  the 
city,  sidewalk  and  pavement  construction  fol- 
lowed at  once.  In  the  majority  of  cases  dis- 
cussed in  this  article  contracts  were  let  cov- 
ering a  section  of-  street  for  all  operations 
from  grading  to  paving,  including  sidewalks, 
concrete  curb,  catch  basins,  and  connections. 
City  inspectors  made  daily  reports  on  the 
progress  of  the  work  to  the  City  Engineer, 
Mr.  A.  P.  Melton.  The  form  used  in  making 
these   reports   is   here   given   as   Fig.    1.      This 


form  of  daily  report  blank  was  adopted  in 
1907  and  had  been  in  use  long  enough  before 
the  collection  of  the  data  given  in  this  arti- 
cle so  that  the  staff  of  inspectors  were  thor- 
oughly fainiliar  with  it,  and  all  reports  were 
made  in  a  faitliful  and  competent  manner.  We 
are  indebted  to  Mr.  A.  P.  Melton,  who  has 
been  City  Engineer  of  Gary  since  building 
first  started  there,  for  the  data  given  in  this 
article. 

The  soil  at  Gary  is  wind  blown  sand  from 
Lake  Michigan.  Hungarian.  Slavish  and  oth- 
er south  European  laborers  were  employed 
on  all  the  common  labor.     The  work  was  all 
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Fig.    1 — Daily    Report    Form,    Gary.    Indiana.    Street    Improvements. 


540 


ENGINEERING-CONTRACTING 


Vol.  XXXV.     No. 


19, 


done  under  labor  union  conditions.  \\  licrc 
there  is  no  cltarge  for  foreman,  tlic  contrac- 
tor, or  sub-contractor,  acted  as  his  <>\vn  fore- 
man. 

CR.\ntNG. 

Monroe  Street.— In  the  season  of  10i>l?  the 
grading  on  Monroe  St.  amounted  to  2fi'i~  cu. 
yds.  at  a  total  cost  of  JWi^T :  and  at  a  cost  per 
"cu.  yd.  of  iA.Ui  cts.,  distributed  as  follows: 

Cost  per 

cu.  yd. 

Cts. 

Wnsons  and  drivers.  3S  days  at  S5.50.$209.00     7.92 

Slips  and  drivers.  29  days  at  $5.50 159.50     6.04 

Laborers.  93  dnvs  nt  $2.00 ISC.OO     7.04 

Foremen.  27»...  days  at  $:1.|10 S2.50     3.15 


Totals 


U>//i  .-/-•<'..  Madison  to  Moiuoe.— 
on   of    liX'i?   the  grading  on    10th 
Madison  to  Monroe,  amounted  to 
and  cost  $274,."iO.    This  was  a  cost 
per  cu.  yd.  and  was  distributed  as 


Wagons  and  drivers.  21  days  at  $3.30 
Slips  and  drivers,  3  days  at  $5.50 

Laborers.  66  days  at  $1.75 

Foreman,  9  davs  at  $3.00 


$637.00  24.15 

In  the  scas- 
.■\ve.,  from 
■117  cu.  vds. 
of  (io.84  cts. 
follows : 

Cost  per 

cu.  yd. 

Cts. 

.$115.30  27.70 

16.30     3.96 

113.50  27.70 

27.00     6.4S 


I'.r 
cu.  yd. 
Cts. 
WiiKons  and  drivers,   121.2  days  at 

SO.OO    $    745.20  19.S6 

Slips  and  drivers.  8.5  days  at  $6.00.        31.00    1.36 

SniUeh   team.   4  days  at  $6.00 24.00     0.64 

Laborers,    19S.9   days   ;U   $2.00 397. SO  l».i'.2 

Foreman.  22.6  days  at  $3.00 67. SO    l.SO 

Spreader,   6.5  days  at   $2.00 13.00      .31 

Totals    $1,29S.80  34.62 

Killi  Areiiuc. — During  U)10  the  grading  on 
liith  .Ave.  amounted  to  ."),8")7.8  cu.  yds.  and  cost 
$l.t!01..")0.  This  was  a  cost  of  28.!)  cts.  per  cu. 
yd.  and  was  distributed  as  follows : 

Cost  per 
cu.  yd. 
Cts. 
Slips    and    drivers,    155.5    days    at 

$6.00    $    933.00  13.94 

Wagons  and   drivers,   36.5   days  at 

$6.00    219.00     3.74 

Laborers.    190.5   days  at   $2.00 3S1.00     6.51 

Foreman,  49.5  days  at  $3.00 148.30     2.34 

Slip  lioldcr,  4  days  at  $2.50 10.00       .17 


Totals 


.$274.30  65.S4 


Alley  Xo.  1  1/'.— During  1909  the  grading 
on  Alley  Xo.  1  West  amounted  to  3,992  cu. 
yds.  and  cost  $1,G13.2.5.  This  was  a  cost  of 
40.42  cts.  per  cu.  yd.    The  dirt  was  hauled  one 


Totals    $1,691.50  2S.90 

IO//1  Avenue. — During  1910  the  grading  on 
10th  .Ave.  amounted  to  1,431.0  cu.  yds.  and  cost 
$3.5o.80.  Tliis  was  a  unit  cost  of  24.85  cts. 
per  cu.  yd.  and  was  distributed  as  follows : 

Cost  per 
cu.  yd. 
Cts. 
Wagons    and    drivers,    16.5    days    at 

$6.00     $  OD.nO     6.91 

Teams  and  slips.  26  days  at  $6.00 136.00  10.90 

Laborers,  48.9  days  at  $2.00 97.80     6.83 

Foreman.   1  day  at  $3.00 3.00       .21 

Totals     $355.00  24.83 


■Crushed  Stone  with  Limestone  Screenings 
io  fill  Interstices    k  layer  on  Top 


-mTumrsrnwm 
Fng  Confg 


Fig.  2 — Section   of  Standard   Macadam    Pavement,   Gary,   Indiana. 


mile  in  wagons  and  placed  on  the  track  eleva- 
tion at  the  new  Union  Passenger  Station.  The 
cost  was   distributed   as   follows : 

Cost  per 
cu.yd. 
Cts. 
Wagons   and   drivers,    207   days   at 

$3.50    $1,138.50  28.53 

Slips  and  drivers.  4H  days  at  $5.50.  24.75  .62 
laborers,  225  days  at  $2.00 450.00  11.27 

Totals  $1,613.25  40.42 

Massachusetts  Street. — During  1910  the 
grading  on  Massachusetts  St.  amounted  to 
2,187.7  cu.  yds.  and  cost  $-520.  This  was  a 
cost  of  23.7.5  cts.  per  cu.  yd.  and  was  distribut- 
ed as  follows : 

Cost  per 
cu.  \'d. 
Cts. 
■Wiieelers    and    drivers.    13    days    at 

$6.00  $  90.00     4.11 

Snatch   team  and   driver,   3   days  at 

$6.00  18.00      .82 

Slips  and  drivers,  16  days  at  $6.00 96.00     4.38 

Wagons    and    drivers,    21.7    days    at 

$6.00  130.20     5.95 

Laborers,  86.9  davs  at  $2.00 173.80     7.94 

Foreman,  3  days  at  $4.00 12.00       .55 

Totals   $520.00  23.75 

Alley  No.  1  JFcff.— During  1910  the  grad- 
ing on  Alley  No.  1  W.  amounted  to  250  cu. 
yds.  and  cost  $88.75.  This  was  a  cost  of  .35% 
cts.  per  cu.  yd.  Considerable  rubbish  which 
had  been  placed  in  a  low  place  had  to  be  re- 
moved.    The  cost  was  distributed  as  follows : 

Per 

cu.  yd. 

Cts. 

Teams  and  drivers,  4%  davs  at  $6.00. .$27. 00     lO.S 

Laborers.  27>^   days  at  $2.23 61.75     24.7 

Totals   $SS.73     33.3 

Adams  Street. — During  liHO  the  grading  on 
Adams  Street  amounted  to  3,751.2  cu.  yds.  and 
cost  $1,298.80.  This  was  a  cost  of  31.02  cts. 
per  cu.  yd.  The  grading  was  light  and  the 
average  haul  was  %  mile,  all  through  sand. 
The  cost  was  distributed  as  follows : 


CONCRETE  CURBING. 

Monroe  Street.— In  1908,  2,100  lin.  ft.  of 
C.x20  in.  concrete  curb  was  placed  at  a  cost 
for  labor  only  of  $208.10,  all  the  concrete  be- 
ing mixed  by  hand.  This  was  a  cost  of  12.40 
cts.  per  lin.  ft.  of  curb,  for  labor,  distributed 
as   follows : 

Cost,  labor, 

per  lin.  ft. 

Cts. 

Laborers.  13.3  days  at  $2.00 $  27.00     1.24 

Spreaders,   7  days  at  $2.80 19.60     0.91 

Tampers.  9  days  at   $2.80 25.20     1.17 

Mixers,  30  days  at  $2.80 84.00     3.S9 

Finishers.   9   days   at  $5.20 46.80     2.17 

P'orm  setters.  10  days  at  $5.20 52.00     2.40 

Foreman,  4.5  days  at  $3.00 13.00     0.62 

Totals    $268.10  12.40 

IG//1  Ave.,  Madison  to  Monroe. — In  1908, 
515  lin.  ft.  of  Cx20  in.  concrete  curb  was 
placed  at  a  cost  for  labor  only  of  $80.25,  all 
the  concrete  being  mi.xed  by  hand.  This  was  a 
cost  of  10%  cts.  per  lin.  ft.  of  curb,  for  la- 
bor, distributed  as  follows ; 

Cost  per 

lin.  ft. 

Labor.         •  Cts. 

Laborers,   3  days  at  $1.75 $  5.23     1.02 

Spreaders,  3   days  at  $2.80 8.40     1.63 

Tampers,  2  days  at  $2.80 5.60     1.08 

Mixers,    14  days  at  $2.80 39.20     7.63 

Finishers.    3  days  at   $3.20 13.60     3.03 

Formsetter,  1  day  at  $5.20 3.20     1.01 

Form  laborers,  4  days  at  $1.73 7.00     1.35 

Total    for   labor $86.23  16.75 

.Alley  Xo.  1  IVcst.—ln  1909,  5,573  lin.  ft.  of 
O.xlO  in.  concrete  curb  was  placed  at  a  cost 
for  labor  and  material  of  $900.27,  all  the  con- 
crete being  mixed  by  hand.  This  was  a  cost 
of  17.333  cts.  per  lin,  ft.  of  curb  for  labor  and 
material,  distributed  as  follows: 

Cost  pi  r 

lin.  ft. 

Labor.  Cts. 

Laborers.  38  days  at  $2.00 $  76.00     1.363 

Spreaders,  14.5  davs  at  $2.80 40.60     0.72S 

Tampers,    14.5   days  at  $2.80 40.60     0.72S 

Mixers,   63   davs  at    $2.80 176.40     3.168 

Finishers,  17  days  at  $5.20 88.40     1.5S7 


Formsctters.  30  days  at  $5.20 136.00     2.790- 

Total    $578.00  10.366 

Materials. 

664.9  bags  cement  at  25o $166.22  2.983 

64.03  cu.   yds.  sand  at  $1.50 96.05  1.724 

84  cu.   yds.  stone  at   $1.50 126.00  2.260 

Total     ._ $388.27     6.967 

Massachusetts  Sireet.—ln  1910,  2.423.7  lin. 
ft.  of  0x22  in.  concrete  curb  was  placed  at  a 
cost  for  labor  and  material  of  $803.44.  all  the 
concrete  being  mixed  by  machine.  This  was  a 
cost  of  33.144  cts.  per  lin.  ft.  of  curb  for  labor 
and  material  distributed  as  follows : 

Cost  per 

lin.  ft. 

Labor.  Cts. 

Formsetter,  12  days  at  $5.85 $  70.20     2.S90' 

Helper,   12   days  at  $3.60 43.20     1.784 

Ivabor,  63.4  days  at  $3.60 228.24     9.420 

Mixer,  21  days  at  $3.60 75.60     3.120' 

Finisher,  13  days  at  $5.85 76.05     3.135 

Foreman,  9  days  at  $5.85 52.65     2.173 

Total    $545.94  22.522 

Material. 
7.56   cu.    yds.   granite   screenings  at 

$3.50     $  26.46  1.092 

83  cu.  yds.  stone  screenings  at  $1.13     93.79  3.870 

549  bags  cement  at  25c 137.25  5.660 

Total    $257.50  10.622 

Alley  No.  1  JVest.—ln  1910,  853  lin.  ft.  of 
0x10  in.  concrete  curb  was  placed  at  a  cost 
for  labor  only  of  $103.20.  all  the  concrete  be- 
ing mixed  by  hand.  This  was  a  cost  of  12.10 
cts.  per  lin.  ft.  of  curb  for  labor,  distributed 
as   follows : 

Cost  per 

lin.  ft. 

Cts. 

Labor,   16  days  at  $3.15 $  30.40     5.915 

Finisher,  6  days  at  $5.20 31.20     3.655 

Helper,  5  days  at  $3.60 21.60     2.530 

Total    $103.20  12.10i> 

Adams  Street.— h\  1910,  5,090.4  lin.  ft.  of 
0x10  in.  concrete  curb  w-as  placed  at  a  cost 
for  labor  and  material  of  $1,010.22,  all  the 
concrete  being  mixed  by  hand.  This  was  a 
cost  of  19.841  cts.  per  li:-].  ft.  of  curb  for 
labor  and  material   distributed  as  follows : 

Cost  per 

lin.  ft. 

Labor.        .  Cts. 

Laborers,   10.6  days  at  $3.00 $  31.80     0.624 

Finisher,    22.5   days   at   $5.20 117.00     2.295- 

Helper.  1S.7  days  at  $3.20 59.84     1.176 

Mixer,  33.2  days  at  $3.00 99.60     1.95S 

Labor  on  forms,  35.5  days  at  $2.00..     71.00     1.395- 

Formsetter.   12.1  days  at  $5.20 62.92     1.237 

Helper,    9.8   days  at   $3.20 31.36     0.616 

Barrowmen,   IS  days  at  $3.00 54.00    1.061 

Foreman,  9.5  days  at  $5.60 53.20     1.045 

Total    $580.72  11.40.5 

aiaterial. 

657  bags  cement  at  25  cts $164.25     3.22.5- 

1S5  cu.  yds.  stone  and  sand  at  $1.25.  212.75     4.180 
13    cu.    yds.    granite    screenings    at 

$3.50    52.50     1.031 

Total    $429.50     8.436 

Wh  Avenue.— \n  1910,  4,743  lin.  ft.  of  0x22 
in.  concrete  curb  was  placed  at  a  cost  for  la- 
bor and  material  of  $2,015.15,  all  the  concrete 
being  mixed  by  machine.  Length  of  haul 
3,500  ft.  This  was  a  cost  of  42.447  cts.  per 
lin.  ft.  of  curb  for  labor  and  material  dis- 
tributed as   follows : 

Cost  per 
lin.  ft. 
Hauling.  Cts. 

Wugons    and    drivers,    26.5    days    at 

$6.00    $159.00     3.352 

Laborers,  17  days  at  $2.00 34.00     0.720 

Foreman,   S  days  at  $3.00 24.00     0.510 

Total    $217.00  4.582 

Labor. 
Wagons    and    drivers.    S    days    at 

$6.00    $  48.00  1.020 

Laborers,   238.3  davs  at  $3.00 714.90  15.065 

Foreman,   26   days  at  $5.60 145.60  3.075- 

Mixer,  1  dav  at  $3.00 3.00  0.070 

Helper,  18.7  days  at  $3.20 59.84  1.270- 

Finisher,  24.5  davs  at  $5.20 127.40  2.690' 

Formsetter.    20.2   davs  at  $5.20 105.04  2.215- 

Helper,  20.2  days  at  $3-20 64.64  1.365 

Total    $1,268.42  26.770 

Material. 
15    cu.    yds.    granite    screenings    at 

$3.30     $  52.50     1.110 

225.8  cu.   yds.   stone  and  screenings 

at    $1.23    277.73     5.865 

798  bags  cement  at  25c 199.50     4.120 

Total    $529.73  11.095 

\Oth  Avenue.— In  1910,  2,000  lin.  ft.  of  0x10 
in.  concrete  curb  was  placed  at  a  cost  of 
$003.29  for  labor  and  material,  all  concrete 
being   machine    mixed.      This    w-as   a   cost    of 
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29.20   cts.    per   lin.    ft.   of    curb    for   labor   and 
inntcrial,    iHstribtucd    a.s    fallows: 

Cost  per 

lin.  ft. 

Labor.  Cts. 

Formsetter.    9.4    day.s   al    $.')."0   .         $  48.8S     2.370 

Tampers,    23.2    days  at   $2. SO 65.24     3.160 

■U'ag-ons    and    drivers,     12. s      days      at 

$6.00     76. SO     3.719 

Laborers,  17  days  at  $2.0i> 34.00     1.645 

Mixers,  49  days  at  $2.Su 137.20     6.640 

Finisher.  11.1  days  at  ?."..2o 57.72     2.794 

Foreman.  1  day  at  $5.20 5.20     0.251 

Total    $425.04  20.579 

Material. 
3.5    cu.    yds.    grranite    screenings   at 

$3.50  $  12.25     0.590 

•64   cu.  yds.  stone  and  screenings  at 

$1.15  73.60     3.565 

308  bags  cement  at  30  L^ts 92.40     4.466 

Total   4$17S.25     S.621 

Broadway,  Sec.  2.— In  1910,  2,828.5  lin.  ft. 
of  6x24  in.  concrete  curb  was  placed  at  a 
cost  of  $822.41  for  labor  and  material,  con- 
crete mixed  by  machine  in  part,  balance  by 
liand.  This  was  a  cost  of  29,0."iS  cts.  per  lin. 
ft.  of  curb  for  labor  and  materi.il.  distributed 
as    follows : 

Cost  per 

lin.  ft. 

Labor  Mixing  and    I 'lacing.  Cts. 

Spreader.  4  days  at  .1i."..20 $  12. SO     0.451 

Tamper,  7.3  days  at  $3.00 21.90     0.774 

Mixer,  27  days  at  $3.00 81.00     2.S65 

Finisher,  19.3  days  at  $5.20 100.36     3.535 

Foreman,  9  days  at  $5.60 50.40     1.782 

Laborers,  6  days  at  $3.00 18.00     0.636 

Barrowmen.  15  days  at  $3.00 45,00     1.593 

Helper.  7  days  at  $3.20 22.40     0.792 

Total    $351.86  12.428 

Labor  Form  Setting. 

Formsetter,  17  days  at  $5.20 $  88.40     3.127 

Helper,  4  davs  at  $3.20 12.80     0.451 

Laborers.  23.5  days  at  $3.00 70.50     2.493 

Total   $171.50  6.071 

Materials. 

396  bags  cement  at  25  cts $  99.00  3.500 

154  cu.  yds.  stone  and  sand  at  $1.15.    177.10  6.255 

65  cu.  yds,  granite  at  .$3.50 22.75  O.S04 

Total   $298.85  10.559 

The  wearing  surface,  or  exposed  portions 
of  the  curb,  was  composed  of  2  parts  Port- 
land cement  and  .3  parts  torpedo  sand  and  was 
1  in.  thick.  All  concrete  work  described  in 
this  article  was  mixed  in  the  proportions  of  1 
part  Portland  cement,  3  parts  sand,  and  "1 
parts  broken  stone. 

SIDEW.VLKS. 

Monroe  Street.— In  1908,  lu,002  sq.  ft.  of 
concrete  sidewalk  was  placed  at  a  cost  for 
labor  only  of  $281.:^0,  concrete  hand  mixed. 
This  is  a  cost  of  S.O.Vl  cts.  per  sq.  ft.  of  walk, 
for  labor,  distributed  as  fidlows:  (Walk  .5  ft. 
wide,  4^4  in.  base,  %  in.   wearing  coat.) 

Cost  per 

sq.  ft. 

Labor.  Cts. 

Laborers.  9  days  at  $2.oO $  IS.OO     0.169 

Spreaders,  8%  days  at  $2. SO 23.^0     0.225 

Tampers.  91^  davs  at  $2.80 26.60     0.251 

Mixers.  35  days  at  $2.80 9S.0O     0.925 

Finishers,   814  davs  at  $5.20 44.20     0.417 

Formsetters,   11  davs  at  $5.20 57.20     0.54u 

Foreman.  41/2  days  at  $3.00 13.50     0.127 

Total   $2S1.3u     2.654 

IG//1  Ave..  Madison  to  ^[onroc.— In  1908, 
2,421  sq.  ft.  of  concrete  walk  was  placed  at  a 
•cost  for  labor  only  of  $74.70,  concrete  hand 
mixed.  Walk  .3  ft.  wide.  4V4  in.  base,  %  in. 
top.  This  is  a  cost  of  3.087  cts.  per  sq.  ft.  of 
•walk  for  labor  only,  distrilnitcd  as  follows; 

Cost  per 

sq.  ft. 

Labor.  Cts. 

Laborers,  2  davs  at  $1.75 $     3.50     0.145 

.Spreaders.  3  davs  at  $2. .so S.4fl     0.347 

Tampers.  3  davs  at  $2.S0 S.40     0.347 

Mixers,  12  davs  at  $2. SO 33.60     1.38s 

Finishers.  3  davs  at  $5.20 15.60     0.645 

Formsetter.  1  day  al   $5.2m .-,.20     0.215 

Total    $  74.70     3.087 

Alley  Xo.  1  Ifcst.— In  19ij9,  13,932  sq.  ft.  of 
concrete  walk  was  placed  at  a  cost  for  labor 
and  material  of  $1,283. 7ii,  concrete  hand  mixed. 
Walk  2%  ft.  wide.  4'/4  in.  base,  "i  in.  top. 
This  is  a  cost  of  9.22  cts.  per  sq.  ft.  of  walk 
for  labor  and  inaterial,  distributed  as  fol- 
Ii  'ws : 

Cost  per 

sq.  ft. 

Labor-  Cts. 

Laborers.  3  days  at  $2.11" $     6.00     0.043 

Spreaders,  18  days  at  $2.80 50.40     0.362 

Tampers,  7  days  at  $2.  so 19.60     0.147 

Mixers,  71  days  at  $2. SO 19S.S0     1.427 


Finishers,  IS',',  davs  at  $5,20, 
Formsetters.  5  davs  at  $5.20. 
Laborers,  10  days  at  $2.00 


96.20  0.690 
26.00  0.187 
20.00     0.143 


Total   $417.00 

Material. 

1.16,   bags  i-enii  nt  at  25  cts $291.75 

143.3  CO.  yds.  sand  at  $1.50 214.95 

240  cu.  yds.  stone  at  $1.50 360.00 


2.999 

2.095 
1.543 
2.583 

Total    $866.70     6.221 

(Jn  this  work  the  contractor  acted  as  his 
own   foreman. 

Massaclinsetl.':  Slrcd.—ln  1910,  22,699.8  sq. 
ft.  of  concrete  walk  was  placed  at  a  cost  for 
labor  and  materi;d  of  $I,9o6.28;  concrete  ma- 
chine mixed.  Walk  9  ft.  G  in.  wide,  -VA  in. 
liase,  1  in.  top.  This  is  a  cost  of  8. 10  cts. 
per  sq.   ft.  distributed  as   follows: 

Cost  per 
sq.  ft. 
Cts. 
0.294 
0.150 
1.398 
0.409 
0.353 
0.297 


tUh  Az'CHue.—ln  1910,  4,934.7  sq.  ft.  of  con- 
crete walk  was  built,  at  a  cost  for  labor  and 
material   of  $-175.01,  concrete   machine   mixed. 


Walk  5  ft.  wide,  4%  in.  base, 
is  a  cost  of  9.63  cts,  per  sq. 
follows : 


%  in.  top.     This 
ft.  distributed  as 


Laljorers, 
Finislier, 


Cost  per 

sq.  ft. 

Cts. 

$142.08     2.878 


Labor 

44.4  days  at  $3.20 

■|.l   days  at  $5.S5 29.83     0.606 

Helper,  7  days  at  $3,60 25.20     0.514 

Foreman,   S  days  at  $5.8.) 46.80     0.949 


Labor. 
Formsetter,  11.4  days  at  $5.8 

Helper,  9.5  days  at  $3.60 

Laborers.  8S.3  days  at  $3.60. 
Mixers,  25.S  days  at  $3.60... 
Finislier,  13,7  days  at  $5.8. 


.$  06.69 
.  34.20 
.  317.S8 
.  92.88 
80.14 


P^oreman,  11.5  days  at  $5.85 67 


Total    $659.06  2.901 

Material. 

52.5  CU.  yds.  sand  at  $1.13 $  59.32  0.261 

537.3  CU.   yds.  stone  and   screenings 

at  $1.13   607.15  2.675 

2,323  bags  ci-ment  at  25  cts 5S0.75  2.563 


Total    $1,247 


.,49S 


H'ashinijlo}!   Street.— In   1910,   9.724.5   sq.   ft. 
of  concrete  walk  was  placed  at  a  cnst  for  labor 


Total   $243.91  4.947 

Material. 

515  bags  cement  at  25  cts $128.75  2.608 

SO  CU.  yds.  stone  and  sand  at  $1.15..   102.35  2.075 

Total    $231.10     4.683 

Adams  Street.— \n  191(1.  •2.5,0-20  sq.  ft.  of 
concrete  walk  was  built,  at  a  cost  for  labor 
and  material  of  $1,5'24.86,  concrete  mixed  by 
hand.  Walk  5  ft.  wide,  iM  in.  base,  %  in. 
top.  This  is  a  cost  of  6.09  cts.  per  sq.  ft.  and 
is   distributed  as   follows; 

Cost  per 

sq.  ft. 

Labor.  Cts- 

Formsetter,  11.9  davs  at  $5.20 $  61. SS     0.247 

Foreman,  12.8  davs  at  $5.60 71. SO     0.287 

Laborers,   16  days  at  $3.00 48.00     0.192 

Barrowmen,  00.8  days  at  $3.00 182.40 

Finisher,  16.9  days  at  $5.20 S7.SS 

Helper,  20.1  days  at  $3.20 64.32 

Mixer,  30.2  days  at  $3.00 90.60 

Tampei-,  17.4  days  at  $3.00 52.20 


Total 


0.727 
0.351 
0.257 
0.362 
0.207 


58.96     2.630 
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Fig.   3 — Section    of   Standard    Brick    Pavement   on    Concrete    Foundation,    Gary,    Indiana. 


and  material  of  $9i5.84;  concrete  hand  mixed. 
Walk  9  ft.  6  in.  wide,  5  in.  base,  1  in.  top. 
This  is  a  cost  of  li>.(i35  cts.  per  sq.  ft.,  dis- 
triliuted  as  follows  ; 

Cost  per 

sq.  ft. 

Labor.  Cts. 

Laborers.  SI. 5  days  at  $3.20 $260. SO     2.683 

Finislier,  13.2  days  at  $5.85 77.20     0.793 

Helper.  20.9  days  at  $3.60 75.24 

Foreman,  15  days  at  $5.S5 S7.75 


Material. 

1,987  bags  cement  at  25  cts $496.75     1.9S5 

321  cu.  yds.  stone  and  sand  at  $1.15.   369.15     1.475 


0.' 
0.903 


Total    $500.99 

Material. 

93s  bags  cement  at  25  cts $234.50 

209  cu.  vds.  sand  and  stone  at  $1.15.   240.35 


.412 
1.472 

Total   $474.85     4.881 

i<th  .\veune.—\n  1910,  H;2-K,.\  sq.  ft.  of  con- 
crete walk  was  built  at  a  cost  for  lalior  and 
material  of  $675.18,  concrete  machine  mixed. 
Walk  5  ft.  wide.  4%  in  base.  %  in.  top.  This 
is  a  cost  of  8.21  cts.  per  sq.  ft,  and  is  distribut- 
ed as  follows : 

Cost  per 

sq.  ft. 

Labor.  Cts. 

Laboi-ers,   45  davs  at  $3.20 $144.00     1.7.M 

Finisher,  8.7  davs  at  $5.85 50. S9     0.619 

Helper,  9.2  davs  at  $3.60 33.12     0.403 

Foreman,  5.2  da.vs  at  $5.85 30.42     0.370 

Total    

Material. 

650  bags  cement  at  25  cts 

225  cu.  yds.  stone  and  sand  at  $1.12 


Total    $865.90     3.460 

16rt  Avenue.— ^n  llHO,  21,826.8  sq.  ft.  of 
concrete  walk  was  built,  at  a  cost  for  labor 
and  material  of  $2,.j21.37,  concrete  machine 
mixed.  This  is  a  cost  of  11. .56  cts.  per  sq.  ft. 
and   is  distributed  as   follows: 

Cost  per 
sq.  ft. 
Hauling.  Cts. 

Teams    and    wagons,    55.5    days    at 

$6.00     $333.00     1.526 

Laborers,  31  days  at  $2.00 62.00     0.284 

Foreman,  3  days  at  $3.00 9.00     0.041 

Total   $404.00  1.851 

Laying. 

Laborers,  196.5  davs  at  $3.00 $589.50  2.703 

Finisher,  10.5  days  at  $5.20 85.80  0.393 

Helper,  16.5  davs  at  $3.20 52.80  0.242 

Foreman.  13.5  days  at  $5.20 75.60  0.346 


,$25S.43     3.143 


$162.50     1.977 
251.25      3.09H 


Total    $803.70  3.684 

Form  Setting. 

Form  setter.  14  davs  at  $5.20 $  72. SO  0.334 

Helper,  12.5  days  at  $3.2m 42.00  0.192 

Total    $114.80  0.526 

Material. 

174  cu.  vds.  sand  at  $1.23 $214.02  0.983 

370  cu.  yds.  stone  at  $1.13 418.10  1.917 

2,267  bags  cement  at  25  cts 666.75  2.599 


Total    $416.75 


5.067 


St.  John  and  Sibley  Streets.— In  1910,  3,375 
sq.  ft.  of  concrete  walk  was  built  at  a  cost  for 
labor  and  material  fif  $2.33. 8(1,  concrete  ma- 
chine tnixed.  Walk  5  ft.  wide,  4%  in.  base, 
^4  in.  top.  This  is  a  cost  nf  <i.03  cts.  per  sq. 
ft.,  distributed   ,-is   follnws: 

Cost  per 

sq.  ft. 

Labor.  Cts. 

Laborers,   20  days  at    $3.20 $  61.00     1.S94 

Finisher,  2  davs  at  $5.S5 11.70     0.345 

Helper,  4  davs  at  $3.60 14.70     0.435 

Foreman.  2  days  at  $5.S5 11.70     0.346 

1.020 


Total    $1,198.87     5.499 

10//;  Arenite.—  in  191(1.  17,035,2  >t\.  ft.  of 
concrete  walk  was  built  at  a  cost  for  labor 
and  material  of  $l,(iii2,51,  concrete  machine 
ini.xed.  Walk  9  ft.  6  in.  wide,  1%  in.  base,  1 
in.  top.  This  is  a  cnst  of  9,7(;  cts.  [icr  sq,  ft. 
and  is  distributee!  as  Inlji.ws: 

Cost  per 
sq.  rt. 
Lahnr.  Cts. 

\\'agons    and    drivers,    1!<.5    davs    al 

$6.00     $117.00     0.686 

Laborers,   27  days  at  $2.00 54,00     0.317 

Tampers,  37.9  davs  at  $2, so 106.12     0.622 

Mixers.  Sl.l   davs  at  $2, So 235. 4S     1.3S4 

Finisher,  25.8  davs  at  $5.20 134.16     0.787 


Total    $101,80 

Material. 

248  bags  cement  at  25  cts $  02.00     l.,S36 

62  cu.  vds.  stone  and  screenings  at 

$1.13  70.06     2.074 

Total   $132.06     3.910 


Total    $647.76  3.797 

Material. 

40  cu.  yds.  sand  .-it  $1.1.'. $  46.00  0.271 

425    cu.    vds.    stone    and    screenings 

$1.15   488.75  2.S73 

1,600  bags  cement  at  :10  cts 480.00  2.819 


Total    $1.011.7.- 


.963 
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BroaduHiy.  Section  2.— In  liMO,  11. .117.".  si|. 
ft.  of  concrete  walk  was  Iniilt  at  a  cost  for 
labor  and  material  of  j:l.(!.">T.80.  concrete  was 
mixed  by  niacbine.  steam  power.  Walk  10 
ft.  t!  in.  wide,  •">  in.  base,  1  in.  top.  Tliis  is  a 
cost  of  S.25  cts.  per  sq.  ft.  distributed  as  fol- 
lows : 

Cost  per 

sq.  ft. 

Labor.  Cts. 

Foremnn,  SV4  dnys  nt  $5.60 %  J7.60    0.107 

Laborers.   fiG.K  days  at   $3.00 200.TO    O.I.".L' 

Tampers.  7S.S)  days  at  $3.00 236.70     O.WU 

lllxers.  174. S  days  at  $3.00 .-.24.40     1.1S4 

Finisher.  59.5  days  at   $5.20 309.40     0.699 

Stationary   engineer.    23.7   davs   at 

$3.00  71.10     0.160 

Spreader,  1  day  at  $3.20 3.20    0.007 

Barrowmen.  10  davs  at  $3.00 30.00     O.lHiS 

Water  boy.  1  dav  at  $1.00 1.00     0.002 

Watchman.   1  day  at  $2.00 2.00     0.004 

Tot.ll    $1,426.10     3.217 

Material. 

3.S30  bags  cement  at  2.'.  cts $    957.50     2.159 

I.IOS    cii.    yds.    stone   and.  sand    at 

$1.15    1.274.20     2.874 

Total    $2,231.70    5.033 

.M.\C.\D.\M    r.WEMENT. 

Fig.  2  sliows  tbe  cross  section  of  a  standard 
macadam  pavement,  which  shows  tlie  thickness 
of  the  two  layers.  The  bottom  layer  is  of 
broken  limestone  in  no  case  larger  than  .'? 
ins.  It  was  rolled  with  a  10-ton  steam  roller. 
The  upper  layer  is  broken  limestone  from 
1  to  3  ins.  in  greatest  dimension.  The  binder 
consists  of  limestone  screenings.  The  screen- 
ings were  first  deposited  in  a  1  in.  layer. 
sprinkled,  and  then  rolled  with  a  lO-ton  roller. 
This  was  repeated  until  a  layer  of  screenings 
y*  in.  thick  was  at  the  wearing  surface  after 
further  rolling  failed  to  make  any  impres- 
sion. 

The  water  used  in  sprinkling  the  macadam 
was  furnished  free  by  the  city.  The  cost  of 
steam  roller  per  day  includes  fuel,  oil,  and 
wages  of  driver.  The  variation  in  cost  of 
roller  per  day  from  $17..")0  to  $10  is  accounted 
for  by  the  fact  that  some  contractors  rented 
and  others  owned  the  steam  rollers  used. 

Monroe  Street— In  1908  3,400  sq.  vds.  of 
macadam  pavement  was  laid  at  a  total  cost  for 
labor  and  material  of  $1.89(>.82,  average  thick- 
ness 10  in.,  average  haul  5,000  ft.  Unit  cost, 
55.8  cts.  per  sq.  yd.  for  labor  and  material 
distributed  as  follows : 

Per  sq. 

Tx-  .   ,  .  yJ-  cts. 

wagons    and    drivers.    .-,3    davs    at 

^  S5.50    5    291.50  S.57 

Laborers,  94  days  at  $2.00 19S  00  5  S4 

Foreman.  12  days  at  $3.00 36.00  l'07 

Steam  roller,  14 "^  days  at  $15.ni).  . .  217  30  6  39 
Team  and  sprin)<Ier.   llU   davs  at 

„  S6.00    .• 87.00  2.57 

944  on.  yds.  stone  at  $1.13 1,066.S2  31.30 

Total    $1,896.82     55.80 

IGtli  Arcmic.~Jn  1908  031.5  sq.  yds.  of 
macadam  pavement  was  laid  at  a  total  cost  for 
labor  and  material  of  $569.92.  average  thick- 
ness 10  in.,  average  haul  4,500  ft.  This  is  a 
cost  of  61.18  cts.  per  sq.  yd,  distributed  as  fol- 
lows : 

Cost  per 
sq.  yd. 
^„  Cts. 

Wagons    and    drivers.    21    davs    at 

^  S5-50 ". $n.-..50     12.411 

Laborers.  41  davs  at  $1.75 71  75       7  71 

Foreman.  9  days  at  $3.00 27.00       2.90 

Steam  roller,  3  days  at  $13.00 45.00       4.83 

Sprinkler.  3  days  at  $6.00 18.00       1.93 

259  cu.  yds.  stone  at  $1.13 292.67     31.41 

Total   $569.92     61.18 

Massaehiisetts  Street.— In  1910  5,651.8  sq. 
yds.  of  macadam  pavement  was  laid  at  a  total 
cost  for  labor  and  material  of  $^3,229,  average 
haul  3.000  lin.  ft.  This  is  a  cost  of  57.15  cts. 
per  sq.  yd. 

Cost  per 

sq.  yd. 

Hauling.  Cts. 

Labor,  226.5  days  at  $2.00 $433.00       S.02 

Teams    and    drivers,    114.7    days    at 

$6.00   688.20     12.18 

Snatch  team,  6  days  at  $6.00 30.00       0.64 

Total    $1,177.20     20.84 

Rolling. 
Teams    and    sprinl\ler.    8.1    davs    at 

$6.0U     ". $48.60       n.Sll 

Labor,  11.1  days  at  $2.00 22.20       0.39 

Roller    and     engineer,     16     davs    at 

$17.50     280.00       4.96 

Total    $350.80       6.21 


Material. 
1.S90    eii.    yds.    stone    and    screen- 
ings at  90  cts $1,701.00     30.10 

Total  per  sq.  yd 57.15 

16//I  Avciiiie.—h-i  1910  9,094.7  sq.  yds.  of 
macadam  pavement  w-as  laid  at  a  total  cost 
for  labor  and  material  of  $6,359.45.  Tliis  is 
a  cost  of  (i9.!10  cts.  per  sq.  yd.  The  haul  was 
,3,,500  ft.  Part  of  the  stone  was  rejected  after 
it  had  been  placed  and  the  cost  of  removal  is 
here  included.  The  cost  is  distributed  as  fol- 
lows : 

Cost  per 
sq.  yd. 
Hanlin.i;.  Cts. 

Teams    and    wagons,    245    davs    at 

$6.00    $1,470.00    16.15 

Laborers,  239.9  davs  at  $2.00 479.80       5.27 

Foreman,  36  days  at  $3.00 108.00      I.IS 

Total    $2,057.80  22.60 

Spreading. 

Laborers.  163.7  davs  at  $2.00 $    327.40  3.60 

Foreman.  8,5  days  at  $3.00 25.50  0.28 

Total    ...; $    352.90       3.88 

Rolling. 
Teams   and   sprinkler.    14   days  at 

$6.00    $      84.00       0.92 

ISngine     and     roller.     32    days    at 

$10.00    320.00       3.51 

16  tons  of  coal  at  $4.00 64.00      0.71 

Total    $    468.00       5.14 

Material. 
3,220  eu.    vds.    broken   stone   at   S3 

cts $2,737.00     30.11 

875  cu.  yds.  screenings  at  85  cts..      743.75      8.17 

Total    $3,480.73     38.28 

Total  cost  per  sq.  yd 69.90 

BRICK    P.AVEMENTS    ON    .S.\ND    FOU.\n.\TI(lN. 

In  several  cases  brick  pavements  were  built 
on  the  natural  sand  base.  After  the  subgrade 
was  prepared  it  w-as  thoroughly  drenched  with 
a  fire  hose  iirimediately  before  laying  brick. 
A  grout  of  one  part  sand  to  one  part  cement 
was  used  to  fill  the  joints  between  the  bricks. 
Expansion  joints  of  asphalt  filler  1  in.  in 
width  were  placed  next  to  each  curb  and  about 
100  ft.  apart  across  the  pavement.  In  the 
pavement  laid  in  1909  on  Alley  No.  1  West, 
instead  of  the  1  in.  transverse  joint,  every  100 
ft.  of  length,  five  consecutive  transverse  joints 
froiu  curb  to  curb  were  pitch  filled  instead 
of  cement  grouted. 

Alley  Xo.  1  JVcsf.—\n  1909  7.764  sq.  yds.  of 
brick  pavement  was  laid  on  the  natural  sand 
subgrade.  The  cost  for  labor  and  material 
was  $8,463.40,  equivalent  to  $1.09  pei^  sq. 
yd.,   distributed   as   follows : 

Cost  per 

sq.  yd. 

Subgrade.  cts. 

Labor,  64  days  at  $2.00 $    128.00       1.647 

Teams,  3  days  at  $5.30 16.50       0.21'' 

Finisher,  10  days  at  $3.50 35.00       0.430 

Total    $  179.50  2^309 

Paving — Labor. 

Labor.  105  days  at  $2.00 $  210.00  2.702 

Bricklayer.  21  days  at  $3.50 73.30  0.946 

Total    $  283.30  .-uTis 

Paving   Material. 
7,764   sq.   yds.   paving  brick   at  90 

cts $6,987.00  90.00 

Hauling  brick   per  M.  at  $1.60...  324.40  .6.73 

434  bags  cement  at  30  cts 136.20  173 

24  bbls.  pitch  at  $5.00 120.00  1.54 

Total     $7,768.20   lOO.iHO 

Grouting. 

Labor.  48  days  at  $2.00 $      96.00       1.235 

454  bags  of  cement  at  30  cts 136.20      1.754 

Total    $    232.20       2.989 

Total  per  sq.  yd $1.08986 

10th  Avenue.— In  1910  3,719  sq.  yds.  of 
brick  pavement  was  laid  on  the  natural  sand 
subgrade.  The  cost  for  labor  and  material 
was  $3,9.j8.82,  equal  to  $1.06468  per  sq.  yd., 
distributed  as  follows : 

Cost  per 
sq.  yd. 
Hauling.  Cts. 

Teams  and  wagons.  21.5  days  at 

$6.00    $    129.00       3.467 

Laborers,  86  da,vs  at  $2.00 172.00       4.624 

Total    $    301.00  S.Oiil 

Paving  and   Grouting — Labor. 

Laborers,  70.9  davs  at  $2.00 $    141.80  3.M3 

Bricklayer,  2S.9  days  at  $6.00 173.40  4.i;o3 

Total    $    315.20      S.4:'i; 

Material. 

233  bags  cement  at  30  cts $      69.90       1.8S1 

3,719  sq.   yds.   paving  brick  at  88 

cts 3,272.72     SS.OUO 

Total    $3,342.62     SH.881 


.htains  Sticct.—  \n  1910  8,995.3  sq.  yds.  of 
brick  pavement  was  laid  on  the  natural  sand 
subgrade.  The  cost  for  labor  and  material 
was  $9,17(i.8t;.  equal  to  $1.0201  per  sq.  yd.,  dis- 
tributed as  follows : 

Cost  per 
sq.  yd. 
Hauling.  Cts. 

Wagons  and  drivers,  32.8  davs  at 

$6.00    $    196.80       2.189' 

Laborers;  78  days  at  $2.00 156.00      1.73J 

Total    $  352.80  3.920 

Laying. 

Laborers,  204.S  days  at  $2,00 $  409.60  4.555 

Bricklayer,  24.6  days  at  $6.00 147.60  1.642 

Team    and    rolling.    3.2    days    at 

$6.00 19.20  0.213 

Foreman,  17.8  days  at  $3.00 53.40  0.593 

Total    $  629.80  7.003 

Grouting. 

Laborers,  50.2  days  at  $2.00 $  100.40  1.117 

Bricklayer.  2  days  at  $6.00 12.00  0.133 

Foreman.  5.5  davs  at  ,$3.00 16.50  0.183 

606  bags  cement  at  25  cts 151.50  1.685 

Total    $    280.40      3.118 

Brick. 
8.995.3    sq.    yds.    p.aving   brick    at 

88  cts $7,913,86     S8.000 

Total  per  sq.  yd $1.02041 

BRICK   P.WEMENT   ON    CONCRETE  FOUNDATION. 

Fig.  3  show-s  the  cross  section  of  brick  pave- 
ment on  concrete  foundation  used.  The  aver- 
age thickness  of  concrete  base  is  6  ins. 

Broadzvay,  Section  2.— In  1910  6.509.5  sq. 
yds.  of  brick  paving  on  concrete  base  was 
constructed  at  a  cost  for  labor  and  material  of 
$10,201.43.  or  $1.57595  per  sq.  yd.,  distributed 
as  follows : 

Cost  per 
sq.  yd. 
Hauling.  Cts. 

Wagons  .'ind  drivers.  80.9  davs  at 

$6.00    %    483.40       7.450 

Laborers,  171.3  days  at  $2.00 342.60       5.255 

Foreman,  17.7  days  at  $3.00 •     53.10       0.815 

Total    $  881.10  13.520 

Concrete   Foundation. 

Labor.  442  days  at  $2.00 $  SS4.00  13.580 

Tamper,  5  days  at  $2.00 10.00  0.153 

Sta'nry  engr..  28.5  days  at  $3.00..  85.50  1.314 

Foreman.  23.1  days  at  $3.00 69.30  1.064 

Spreader.  2  davs  at  $2.00 4.00  0.061 

Finisher,   1,4  day  at  $5.20 2.60  0.040 

Total    '...$1,055.40  16.212 

Foundation   Material. 

4,083  bags  cement  at  25  cts $    102.07  1.567 

1,085  cu.  yds.  stone  at  $1.15 1.247.75  19.150 

Total    $1,349.82  20.717 

Paving. 

Laborers.  209.3  davs  at  $2.00 $  418.60  6.430 

Brioklaver.  49.9  davs  at  $6.00 299.40  4.595 

Foreman,  7.6  days  at  $3.00 22.80  0.350 

Wagons  and  drivers,  14.9  days  at 

$6.00    89.40  1.373 

Total    $  830.20  12.748 

Grouting. 

Laborers,  109.4  days  at  $2.00 $  218.80  3.360 

Wagons  and  drivers.   3.7  days  at 

.$6.00    22.20  0.341 

Foreman,  7.6  days  at  $3.00 22.80  0.352 

611  bags  cement  at  25  cts 152.75  2.345 

Total    $    416.55       6.39& 

Brick. 
6.309.5    sq.    yds.    paving   brick    at 
88  cts. $5,728.36     SS.OOO 

Total  per  sq.  yd 157.595 


Experience    at    Baltimore,    Md.,    With 
Emulsions  as  Dust  Palliatives.* 

In  Baltimore.  Md.,  after  experiiuenting  for 
several  years  with  both  light  and  heavy  oils,. 
it  w-as  finally  decided  that,  from  the  stand- 
point alone  of  a  dust-layer,  an  emulsion  was 
efficient  and  much  more  economical  than  any 
of  the  heavy  oils.  Accordingly,  during  the 
season  of  1910,  nothing  else  w-as  used. 

The  emulsion  w-as  prepared  under  the  speci- 
fications of  the  Street  Cleaning  Department. 
The  first  three  carloads  of  oil  ordered  in  the 
spring  were  shipped  in  iron  drums,  each  con- 
taining about  110  gals.  These  drums  were 
distributed  by  teams  to  the  various  macadam 
streets.  All  subsequent  quantities  of  oil  were 
delivered  in  tank  cars,  and  the  druius  were 
used  for  unloading  the  cars  and  for  storage 
purposes.     There  was  quite  an  appreciable  re- 


•From  the  Proceedings  of  the  American  So- 
ciety of  Civil  Engineers,  -Vol.  xxxvii,  p.  343.  This 
is  .a  part  of  the  di-scussion  at  the  special  meeting 
last  January  on  the  subject  Koad  Construction 
and  Maintenance.  This  description  of  llie  use  of 
emulsions  at  Baltimore  was  given  by  Mr.  J.  L. 
Wickes,  Commissioner  of  Street  Cleaning. 
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duction  ill  the  freight  cliarges  by  this  method, 
and  it  is  probable  that  considerable  saving 
was   elTected. 

The  method  of  removing  tl«e  oil  from  the 
tank  cars  and  filling  the  drums  was  as  fol- 
lows :  The  yard  where  the  lilling  was  done 
had  a  railroad  siding  wliicli  was  high  enough 
to  allow  the  oil  to  flow  liy  gravity  through  a 
4-in.  pipe  attached  to  the  Ijottom  of  the  car 
and  empty  into  the  drums.  What  is  known 
as  a  tank-car  coupling  was  used  on  the  bot- 
tom, and  at  the  coupling  the  size  of  the  out- 
let pipe  was  reduced  from  ■^  to  4  in.  Below 
this  there  was  a  short  1-in.  nipple,  with  a  4- 
111.  stop,  and  a  4-in.  bolted  flange  union.  This 
stop  and  union  were  useil  when  the  railroad 
company  had  to  shift  the  cars,  so  that  the 
flow  of  oil  could  be  stopped  and  the  car 
quickly  disconnected.  From  this  union,  a  4- 
in.  wrought-iron  pipe  was  laid  lor  a  distance 
of  30  ft.,  with  a  tl-iii.  fall  so  that  the  oil 
could  flow  freely.  At  the  end  of  the  4-in. 
pipe  there  was  a  1"  or  cross,  and  from  this 
there  were  two  2-in.  wrought-iron  pipes  with 
stop-cocks,  so  that  two  drums  could  be  filled 
at  the  same  time. 

From  time  to  time  some  difliculty  was 
caused  by  lumps  of  asphalt  clogging  the  pipe 
and  impeding  the  flow  of  oil;  this,  however, 
occurred  only  in  chilly  weather.  At  such 
times  the  asphalt  base  in  the  oil  congealed 
and  formed  in  large  lum[is,  and  it  was  then 
found  necessary  to  stir  the  oil  in  the  car,  in 
order  to  make  it  flow  freely  into  the  drums. 
The  outlets  to  these  two  'J-in.  pipes  were  high 
enough  to  permit  the  drums  to  be  rolled  imder 
them,  and  a  large  funnel  was  sometimes  used 
in   filling. 

There  w-as  great  difficulty  at  times  in  re- 
moving the  oil  from  the  druni>  with  the  si- 
phons, because  they  became  clo.gged,  and 
there  was  not  sufticient  pressure  on  the  plugs 
to  lift  the  oil  from  the  drums.  This  was  no- 
ticed particularly  at  the  low-pressure  plugs; 
at  the  high-pressure  plugs  there  was  no  dif- 
ficulty. 

The  first  application  was  made  with  20  per 
cent  of  oil  and  So  per  cent  of  water.  In  the 
second  and  subsequent  applications  the  per- 
centages of  oil  varied  from  In  to  5,  accord- 
ing to  the  weather  conditions  and  tlie  amount 
of  traffic  on  the  road.  It  was  found  neces- 
sary to  treat  some  of  the  heavy-traffic  roads 
once  a  week;  some  of  tlie  ligliter  traveled 
thoroughfares  were  treated  only  once  in  2  or 
3    weeks,    which    was    tdiiiul    to    be    sufficient. 


The  length  '>[  iju-  road  treated  aggregated 
about  20  miles,  with  an  area  of  441,263  sq. 
yds..  .It  a  total  cost  of  $I),08.J.C3,  of  which 
amount  If'),-^^!.').!^'  was  for  oil  and  $3,501.71  for 
distribution  and  application.  These  two 
amounts  include  all  the  expenditure  for  this 
work,  with  the  exception  of  the  w-ater  used 
and  supervision.  The  entire  supervision, 
however,  was  done  liy  tlie  writer  in  the  course 
of  the  discharge  of  other  duties,  so  that  no 
additional  expense  was  incurred  on  this  ac- 
count. Hence  the  cost  per  square  yard  was  a 
trifle  more  than  2  cts.  ($tl.020ii),  which  is 
less  than  one-half  the  cost  of  apjilying  any  of 
the  oils  used  in  this  work. 

The  fact  that  not  a  single  complaint  was 
received  relative  to  dust  on  any  of  the  roads 
treated  as  ;ibove  described  is  good  and  suf- 
ficient evidence  that  the  work  was  done  well 
and  efficiently. 

For  the  benefit  of  those  who  are  contem- 
plating the  use  of  an  emulsion  instead  of 
straight  oil  for  the  treatment  of  roads,  a 
synopsis  of  the  specifications  ami  report  of 
Messrs.  Penniman  and  Browne,  the  chemists 
who  made  the  tests  of  the  material,  are  given  ; 

Sf'ccificalioiis  for  the  Compound. — The  com- 
pound must  iiii.x  with  water  to  form  an  emul- 
sion so  perfect  that  it  can  be  applied  to  roads 
by  an  ordinary  sprinkling  wagon  without  no- 
ticeable separation  or  clogging  of  the  jets.  It 
must  be  free  from  objectionable  odor,  and 
must  consist  of  at  least  To  per  cent  of  asphalt- 
ic  oil  or  base. 

This  asphaltic  base  must  have  the  following 
characteristics  : 

(  1 )  When  2o  grammies  of  the  material  are 
heated  for  7  hours  in  a  dish,  2%  in.  in  diam- 
eter, to  205°  cent.,  the  weight  of  the  residue 
shall  he  at  least  (J5  per  cent. 

(2)  When  20  grammes  are  heated  for  21 
hours  in  a  flat-bottomed  dish,  2V4  in.  in  diam- 
eter, at  a  temperature  of  105"  cent.,  the  loss 
shall  not  exceed  5  per  cent. 

(3)  The  percentage  of  "free  carbon"  shall 
not  exceed  3  per  cent. 

(4)  The  percentage  of  paraffin  sli.ill  not 
exceed  1%  per  cent. 

(5)  The  consistency  of  the  base  shall  be 
■>uch  that  50  cu.  cm.  shall  flow-  through  an  Eng- 
ler  instrument  in  not  less  than  ]X't  sec.  nor 
more  than  300  sec.,  at  100°  cent. 

(0)  The  consistency  shall  be  such  that  a 
Lunge  tar  tester  will  sink  to  the  mark,  1.4, 
in  not  less  than  30  sec,  nor  more  than  45 
sec.   at  25°   cent. 


Specifications  for  the  Asphaltic  Oil. — 
These  are  the  same  as  indicated  above,  except 
that  the  liase  itself  is  specified  and  the  follow- 
ing clause  is  added  : 

(7)  It  must  form  a  proper  emulsion,  using 
the  method  of  the  Street  Cleaning  Depart- 
ment of   Baltimore  City. 

Method  of  Making  llinulsion  Oil. — Dissolve 
5  per  cent  of  common  resin  soap  in  30  per 
cent  of  water  and  bring  to  a  temperature  of 
50°  cent.  Put  this  soap  solution  in  a  churn 
and  add  65  per  cent  of  oil  at  the  same  tem- 
perature, churn  for  20  min.  and  run  into  bar- 
rels or  tanks  through  a  cooler  which  reduces 
its  temperature  to  21°  cent,  or  less.  .A  por- 
tion of  the  compound  prepared  in  this  way 
must  remain  unchanged  for  48  hours  at  a  tem- 
perature of  38°  cent.  When  20  per  cent  of 
the  compound  is  mixed  with  80  per  cent  of 
water  at  32°  cent,  the  emulsion  formed  must 
remain   without   separation   for  3  hours. 

Theory  of  the  Foregoing  Specifications. — 
The  liase  is  specified  so  that  it  is  sufficiently 
liquid  to  be  broken  up  by  the  paddles  of  the 
churn  at  50°  cent.,  lint,  on  being  cooled  to  25° 
cent.,  the  small  particles  do  not  run  together, 
being  coxered  with  a  film  of  soapy  water. 
The  temperature  of  38°  cent,  is  also  inserted 
as  an  ad<litional  practical  safeguard  to  pre- 
vent the  concentrated  emulsion  from  breaking 
down  before  use.  The  dilution  test  is  intro- 
duced for  the  same  reason.  The  manufac- 
turer of  the  base  is  thus  compelled  to  test  his 
product  according  to  the  foregoing  method  of 
procedure,  and  shipments  are  rejected  if  they 
are  not  suitable. 

The  churning  arrangement  is  not  very  im- 
portant, provided  the  action  is  that  of  beating 
and  not  merely  stirring.  A  butter  churn  is 
efficient,  but  rather  expensive  in  first  cost  and 
power;  several  paddle  wheels  attached  to  the 
vertical  shaft  have  been  found  to  work  ef- 
ficiently, and  are  cheaper.  A  churn  having  a 
capacity  of  from  300  to  500  gals,  is  a  con- 
venient size.  The  necessary  heating  tanks  are 
evidently  matters  of  individual  requirement, 
and  require  no  description  in  detail.  The 
process  is  most  likely  to  break  down  through 
lack  of  efficient  cooling  between  the  churn  and 
the  storage  tanks.  The  cooler  should  be  of 
sufficient  capacity  to  chill  the  material,  and, 
of  course,  must  be  well  supplied  with  water 
and  have  proper  arrangements  for  heating 
and  storage.  Two  men  should  have  no  dif- 
ficultx'  in  making  from  8  to  10  batches  per  day. 


WATER-WORKS      AND      SEWERS      SECTION 


Cost    of    Pipe    Sewers    and    Appuiten- 

ances  in  Water  Bearing  Sand, 

Gary,  Indiana. 

During  the  years  l!Mi:i-|o  iluec  district  sew- 
ers were  laid  in  Gary,  which  will  be  here  re- 
ferred to  as  Local  Sewers  N'os.  8.  9  and  In. 
These  sewers  were  laid,  for  tlie  most  part,  in 
water  bearing  sand.  In  some  cases  water 
stood  in  the  ground  within  a  foot  of  the  sur- 
face. In  all  cases  where  water  was  encoun- 
tered it  was  drawn  down  by  pumping.  In 
some  cases  small  hand  pumps  were  sufficient, 
but  in  the  majority  of  cisis  steam  power 
pumps  were  used. 

Suction  lines  were  laid  horizontally  along 
the  braces  and  two-way  x.ahcs  were  placed  in 
this  main  every  four  ,fcct ;  1%-in.  well  points 
were  driven  into  the  sand  with  their  tops  near 
the  water  line  and  their  bottoms  from  1  ft. 
to  6  ins.  below  the  grade  of  the  sewer.  The 
points  were  connected  to  the  suction  main  .at 
the  valves  by  means  of  a  short  piece  of  flexible 
Tiose. 

The  excavating  was  done  by  teams  and  slip 
scrapers  until  the  lexel  of  the  ground  water 
was  reached.  Below  that  point,  after  the 
water  had  been  pumped  out.  the  excavating 
was  done  by  hand.  The  backfilling  was  done 
by  teams  and  slip  scrapers.  The  trenches 
were  about  4%  ft.  wide  and  were  sheeted  in 
all   cases    exceot   on   about   two-thirds   of   the 


12-iii.  lines  in  .Si-wer  \'o.  10,  wlicr;-  the  cut 
was  small.  The  cost  of  backfilling  is  included 
ill  all  cases.  The  labor  of  sheeting  is  in- 
cluded unless  otherwise  stated.  The  sheeting 
was  all  pulled  as  the  backfilling  progressed. 

This  work  was  all  done  under  competent 
city  inspection.  The  form  of  daily  report 
used  is  here  shown  as  Fi,g.  1.  We  are  in- 
debted to  Mr.  A.  P.  iNIelton,  City  F.ngincer, 
for  the  data  given  in  this  article. 

European  laborers  were  employed  i^n  the 
common  labor  and  all  work  was  done  under 
labor  union  conditions. 

The  standard  brick  manholes,  brick  catch 
basins,  and  concrete  gutter  inlets,  arc  shown 
by  Figs.  2,  3  and  4.  respectively. 

LOCAL  SEWER   NC).    8. 

747  ft.  of  IS-in.  Sewer. 


Teams    and    drivers.     t!l    days 

$T,.:,n  

Foreman,   1!)  davs  at  };:!.Oii 

Laborers,  ■JO.S  davs  at  .■?:;. On 

Tenders,  ;?0  d.ays  at  JiMiU 

Pipe  lavers.  12  da.vs  at  $2.7'> 

Mixers,  14  davs  at  J2.00 

Sta.  engr..  21  days  at  J:!.no 

Firemen.  21  days  .a   .?L'.2."i 

Pipeline  men,  2i'i  days  at  $2.00... 

Water  bov.  «  d.iys  at  $1.0ii 

747  ft.  of  IS-in.   pipe  at  :!7i,4  cts. 
Hauling  pipe  ai  «  els.   per  ft.... 

Total    $1,356.69  181.60 


Cost  per 

in.  ft. 

Total. 

Ots. 

2fin..".ii 

36.0S 

."■7.00 

7.63 

41 6.  no 

.'in. 70 

60.110 

8.03 

3.1.00 

4,42 

28.00 

8.7.-. 

63.00 

S.43 

47. 2.-, 

(i.33 

52.00 

6.96 

6.00 

0.80 

280.12 

37.47 

44. S2 

6.00 

Cost  of  sheeting  trench  and  coal  for  boiler 
are  not  included  in  the  above.  This  sewer  was 
laid  in  w.iter  bearing  sand.  Well  points  were 
used  for  immpiiig.  The  average  ilepth  of  cut 
was  1 1.5  ft.:   ina-\iiiiinii  cut  18.il  ft. 

Cost  per 

tin.  ft. 

Total,        Cts. 

l,12.j  ft.  of  lu-in.   Sewer. 
Teams   and   drivers,    14>/'    davs   .-it 

$5. .30    $      7!i.7.".       7.08 

Foreman.  IB'/,  days  at  $3.00 40. .'.0       4.40 

Laborers,  23.'j»4  days  at  $2.00 471.00     41. Sa 

Tenders.  20  days  at  $2.00 40.00       3.5.i 

Pipe  layers.  14  davs  at  $2.7.'. :is..",o       3.42 

Tenders,  14  davs  at  $2.00 28.00       2.48 

Mixers.  16  days  at  $2.00 :!2.00       2. 84 

Sta.  engr.,  2.">  davs  at  $3.00 7.".. 00       6.67 

Firemen.   IS  days  at  $2.2.". 4n..-,o       3.60 

Pipeline  men,  44V'  davs  a.t  $2.00...  sii.oii  7.91 
1.12-".  ft.  of  1,'i-in.  pipe  at  2:1.7  ets..  334.13  29.70 
Haiilinif  riipe  at   .',  ets.   jn-r  ft D6.25       5.00 

Totals    $1,333.63  118.50 

The  cost  of  sheeting  trench  and  coal  for 
boiler  are  not  included  in  the  above.  This 
sewer  was  laid  in  water  bearing  sand.  Well 
points  were  used  for  pumping.  The  average 
cut    wtis    11.3,    ft,    and    the    maximum    cut    was 

13  ft. 

S97   ft,   of  12-iii  Sower,  So,  of  l:;tli  Ave. 

Cost  per 
lin.  ft. 
Total.       Cts. 
Teams    and    drivers.    26V-    days   at 

$5.50    $    143.00     15.93 

Foremen,  141/i  days  at  $3.00 43.50       4.85 

Laborers,  166'/™  davs  at  $2.00 333.00     37.13 

Tenders.  25  davs  at  $2.00 50.00       5.57 
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Pipe  layers.  !l»i  (lays  at  J2.75 26.81  2.99 

Mixers.  H>4  days  at  $2.00 22.50  2.51 

Sta.  eiigr..  :'l  days  at  $3.00 03.00  7.02 

Fiipmen,   19  days  at  $2.25 42.75  4.77 

I'ilHline  mt-n.  29  davs  at  $2.00 5S.00  6.47 

Hclpors.  2  days  at  $2.00 4.00  0.45 

S97  ft.  of  12-ln.  pipe  at  22  cts 197.34  21.9S 

Hauliiis  pipe  at  2Vi  cts.  per  ft 22.42  2.50 

Totals    $1,006.32  112.17 

The  cost  of  sheeting  trench  and  coal  for 
holier  are  not  inchuled  in  the  ahove.  This 
sewer  was  laid  in  water  bearing  sand.  Well 
points  were  used  for  pumping.  The  average 
cut  was  13.8  ft.,  and  the  maximum  cut  was  20 
ft. 

1,023   ft!   of  12-in.   Sewer,   N.   of  13th  Ave. 

Per  ft. 
Total.      Cts. 
Teams    and    drivers     26    days    at 

$5.50    ; $    143.00     13.97 

Foremen.  15^4  days  at  $3.00 46.50       4.55 

Laborers.  1S6  davs  at  $2.00 372.00     36.35 

reiuiers.  10  days  at  $2.00 20.00       1.95 

ripe  layers.  10  davs  at  $2.75 27.50       2.69 

Jlixers,  9',4  davs  at  $2.00 1S.50      l.Sl 

Sta.  engr..  14  days  at  $3.00 42.00      4.il 

Firemen.   13  davs  at  $2.25 29.25       2.86 

Pipeline  men,  43  d.iys  at  $2.00 S6.00       S.43 

Helpers,  2  davs  at  $2.00 4.00   '   0.39 

1.023  ft.  of  12-in.  pipe  at  22  cts 225.06     22.00 

Hauling  pipe  at  2V4  cts.  per  ?t....        25.57      2.49 

Totals    ...i. $1,039.38  101.60 

The  cost  of  sheeting  trench  and  coal  for 
boiler  are  not  included  in  the  above.  Well 
points  were  used  for  pumping.  The  average 
cut  was  1.3.8  ft,  and  the  maximum  cut  was 
19.8  ft. 

lO-in  catch  basin  connections.  Total  length 
of  connections  710  ft. 

Cost  per 
lin.  ft. 
Total.       Cts. 
Teams    and    drivers,    2    days    at 

$.5.50   $      11-00       1.54 

Foremen,  IV.  days  at  $3.00 4.50      0.63 

Laborers.   4S   days  at  $2.00 96.00     13.52 

Pipe  layers.  6»4  days  at  $2.75 17.19       2.42 

Tenders,  1  dav  at  $2.00 2.00       0.2S 

Mixers,  oV-  days  at  $2.00 11.00       1.54 

710  ft.  of  10-in.  tile  at  16%  cts 117.15     16.47 

Hauling  tile  at  2  cts.  per  ft 14.20      2. CO 

Totals    $    273.04     3.S.40 

No  sheeting  was  required  and  no  pumping 
was  necessary.  The  average  cuts  were  as  fol- 
lows : 

Ft. 

Average  cut  for  110  ft 16 

Average  cut  for  110  ft 13.6 

Average  cut  tor  140  ft 16.2 

Average  cut  for  220  ft lO 

Average  cut  for  130  ft 16.2 

11  Brick  Manholes.     Average  depths  11.7  ft. 

Per  man- 
Total.       hole. 

Bricklayers,  102  hrs.  at  $1.25 $    127.50  $11.58 

Tenders.  37  days  at  $2.00 74.00       6.73 

Mixers,   1034  days  at  $2.00 21.50       1.96 

Laborers,  1  dav  at  $2.00 2.00       CIS 

Sta.  engr.,  1  dav  at  $3.00 3.00       0.27 

Pipemen.  1  day  at  $2.00 2.00       0.18 

22  M.  brick  at  $7.00 154.00     14.00 

11  manhole  covers  at  $5.00 55.00       o.OO 

Totals    $    439.00  $39.90 

10  Standard  Brick  Catch  Basins. 

Per 
Total,    basin. 

Bricklayers,  62  hrs.  at  $1.25 $      77.50     $7.75 

Tenders.  18%  days  at  $2.00 37.50       3.75 

Iklixer.  S  days  at  $2.00 16.00       1.60 

Laborers,  1  day  at  $2.00 2.00       0.20 

10  M.  brick  at  $7.00 70.00       ,.00 

10  C.  B.  covers  at  $5.00 50.00       5.00 

250  ft.  10-in.  pipe  at  $0.16i^ 41.25       4.12 

10  double  Ls  and  traps  at  $1.15 12.50       1.2o 

Totals    $    306.75  $30.67 

4  Standard  Gutter  Inlets  and  Connections. 

Per 
Total,     inlet. 

Laborers,  10  days  at  $2.00 $      20.00     $5.00 

Concrete  10.00       2.50 

4  gratings  at  $2.00..: 8.00       2.00 

100  ft    S-in.  tile  at  11  cts 11.00       2. .5 

-!  S-in.  L's  at  50  cts 2.00       O.r,0 

Total    $      51.00  $12.75 

2,136  ft.  of  6-in.  House  Connections. 

Per  ft. 

Total.  Cts. 

Pipe  laver,  37%  days  at  $2.25 $      S4.93  3.98 

2  136  ft:  of  6-in.  pipe  at  $0.07V4 160.20  7.50 

Mauling  pipe  at  $0.01 21.36  1.00 

137  12-in.   Y's  at  $0.46 63.02  2.9o 

78  15-in.  Y'K  at  $0.60 46.80  2.19 

b2  18-in.  Y's  at  $0.75 39.00  1.82 

267  0-in.  stoppers  at  $0.01 2.67  0.13 

Total    $    417.98     19.57 

.Ml  house  connections  were  tunneled  from 
the  coiuiection  to  the  lot  line.  The  sewers  are 
in  the  center  of  the  12  ft.  alleys. 


LOCAL  SEWKU  NO.  9, 
S,52  ft.   of  12-ln.   Sewer,  on  Alley  No.   4   \Vest, 
North  of  13 (h  Ave. 


Foreman,  15  days  at  $3.00 

Pipe  layer,  15>^  days  at  $2.75 

Mixer,  13  days  at  $2.00 

Sta.  engr.,  2S  days  at  $2.50 

Firemen,  28  days  at  $2.25 

Pipeline  men.  42  days  at  $2.25 

Lnliorers.  139y.  davs  at  $2.00 

Tender,  S  days  at  $2.00 

,'^52  ft.  of  12-in.  pipe  at  22  cts 

Hauling  pipe  at  3  cts.  per  ft 

28  tons  coal  at  $4.00 


Per 

lin.  ft. 

Total. 

Cts. 

$      45.00 

5,28 

42.62 

5.00 

26.00 

3.05 

70.00 

8.22 

63.00 

7.39 

94.50 

11.08 

279.00 

32.72 

16.00 

1.87 

187.44 

21.95 

25.56 

3.00 

112.00 

13.14 

Total    $    961.12  112.70 

This  sewer  was  laid  in  water  bearing  sand. 
Well  points  w'cre  used  for  pumping;  2(1  hp. 
steam  boiler  and  No.  -1  Nye  Pumps  were 
used.  The  average  cut  was  10.9  it.  the  maxi- 
mum was  11.2  ft. 

747  ft.  of  18-in.  .Sewer,  on  Alley  No.  4,  Soutli 
of  13th  Ave. 

Per 

lin.  ft. 

Cts. 

9.64 

4.97 

3.61 

4.68 

6.32 

4.02 

12.34 

1.34 

38.28 


used,     .-\vorage  cut.  SIT  ft.;  maximum  cut  13.2 
ft. 

693   ft.    of  12-ln.   Sewer,    on   Alley 
South  of  17th  Ave. 


Foi-enian,  S  days  at  $3.00 

Pipe  layer.  13^4  days  at  $2.75 

Mixers,  1214  days  at  $2.00 

Sta.  engr..  15"^  days  at  $2.50 

Firetnen.  20  days  at  $2.25 

Teams  and  drivers,  2  days  at  $6.00 

Pipeline  men,  33  days  at  $2.25 

L.iborers,  219  daj-s  at  $2.00 

Tenders,  14  days  at  $2.00 

15%  tons  coal  at  $4.00 

693  ft.  12-in.  pipe  at  22  cts 

Hauling  pipe  at  3  cts.  per  ft 

Total    $    957.37  138.07 

This  sewer  was  laid  in  water  bearing  sand. 
Well  points  were  used  for  pumping.  A  20' 
hp.  steam  boiler  and  No.  4  Nye  Pumps  were 
used.  Average  cut.  10.9  ft.;  maximum 
14..')  ft. 

220   ft. 
Basins. 


V  No.   4 

West, 

Cost  per 

in.  ft. 

Total. 

Cts. 

$      24.00 

3.46 

37.12 

5.36 

25.00 

3.61 

38.75 

5.59 

45.00 

6.49 

12.00 

1.73 

74.25 

10.72 

438.00 

63.20 

28.00 

4.04 

62.00 

8.95 

152.46 

2L92 

20.79 

3.00 

cut,, 
of   10-in.    Pipe    Connections   for   Catch. 


Total. 

Foreman,  24  days  at  $3.00 $  72.00 

Pipe  layer.  13V4  days  at  $2.75 37.12 

Mixer,  13V4  days  at  $2.00 27.00 

Sta.  engr.,  14  days  at  $2.50 35.00 

Fireman,  21  days  at  $2,25 47.25 

Teams  and  drivers,  5  days  at  $6.00  30.00 

Pipeline  men,  41  days  at  $2.25 92.25 

Bricklayer,  1  dav  at  $10.00 10.00 

Laborers,  143  days  at  $2.00 286.00 


Pipe  layer,  3  days  at  $2.75 

Laborers,  16  days  at  $2.00 

Mixers,  3  davs  at  .$2.00 

220  ft.  10-in.  pipe  at  161,4  cts. 
Hauling  pipe  at  2  cts.  per  ft. . 


Cost  per 

lin.  ft. 

Total.       Cts. 

8.25       3.7,5. 

32.00     14.54 

6.00       2.73: 

36.30     16.50 

4.40       2.00 


Total    $      86.95     39.52 


GARY. 

Weather.  .  . 
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Engineer  In  Charge. 


Sheeting  men.  37  days  at  $2.00.. 

Tender.  15 V>  days  at  $2.00 

747  ft.  18-in.  pipe  at  37%  cts 

Hauling  pipe  at  6  cts.  per  ft.... 
14  tons  coal  at  $4.00 


74.00  9.92 

31.00  4.15 

280.12  37.50 

44.82  6.00 

56.00  7.40 


Total     $1,122.56  150.26 

This  sewer  was  laid  in  water  bearing  sand. 
Well  points  were  used  for  pumping;  2(1  hp. 
steam  boiler  and  No.  4  Nye  Pumps  were 
used.  Average  cut,  12.3  ft. ;  maximmn  cut 
16.1  ft.  The  labor  union  rules  required  the 
presence  of  a  bricklayer  on  the  job. 

750  ft.  of  15-ln  Sewer,  on  Alley  No.  1  West, 
South  of  15th  Ave. 


These    connections    were    all    laid 
sand  and  pumping  was  not  required, 
cut,  4  ft. ;  maximum  cut,  6  ft. 

1,632  ft.  of  6-in.  House  Connections. 


in    dry 
Average 


Pipe  layer,  40  days  at  $2.25 

1,632  It.    6-in.   pipe  at  7%  cts. 

ft 

Hauling  pipe  at  1  ct.  per  ft 

2(M  6-in.  stoppers  at  7  cts.... 
IL'  10-in.  stoppers  at  12  cts... 
1   12-in.  stopper  at  12  cts 


Cost  per 
lin.  ft. 
Total.       Cts. 
90.00 


per 


122.40 

16.32 

14.28 

1.44 

.12 


5.52 

7.50 
1.00 
0.87 
O.OS 
0.01 


Total 


.$    244.56     14. 9S 


Foreman.  27  davs  at  $3.00 i 

Pipe  laver.  13  days  at  $2.75 

Jlixer,   111^  days  at  $2.00 

Sta.  engr..  16Vi  days  at  $2.50 

Fireman.  19  davs  at  $2.25 

Teams   and    drivers,    1%    days    at 

$6.00    

Pipeline  men.  31  days  at  $2.25 

Laborers.  152  days  at  $2.00 

Tender.  14  days  at  $2.00 

Steam  roller,  1  day  at  $10.00 

750    ft.    of   15-in.    pipe   at  29.7    cts. 

per  ft • 

Hauling  pipe  at  5  cts.  per  ft 


Per 

lin.  ft 

Total.      Cts 

81.00 


23.00 
41. ■J5 
42.75 

9.00 

69.75 

304.00 

28.00 

10.00 

222.75 
37.50 


111. SO 
4.7ii 
3.06 
5.50 
5.70 

1.20 
0.311 
40.50 
3.73 
1.3:! 

29. GS 
5.00 


.\11  house  connection  were  tunneled  to_  the 
lot  line  from  the  sew:er  in  the  center  of  the 
12  ft.  alleys. 

9    Standard   Brick   Manholes.      .Average   Depth 

12.100    ft. 


Bricklayer,  10  days  at  $10.00. 
Laborers.   33  days  at  $2.00... 

Mixers.   9   days  at  $2.00 

9  manhole  covers  at  $5.00. . . . 

18  M.   brick  at  $7.00 

81  manhole  steps  at  20  cts... 


Cost  pet- 

man- 

Total. 

hole. 

$    100.00  $11.11 

66.00 

7.3S 

18.00 

2.00 

45.00 

5.00 

126.00 

14.00 

16.20 

1.8(h 

Total 


...$    904. 


120.56 


This  sewer  was  laid  in  water  bearmg  sand. 
Well  points  were  used  for  pumping.  A  20 
hp.  steam  boiler  and  No.  4  Nye  Pumps  were 


Total     $    371.20  $41.24 

7   Standard  Catch   Basins  and   Connections. 

Cost  per 
Total,     basin. 

Bricklavei-.  5  davs  at  $10.00 $      50.00     $7.13 

Laborers.   17  davs  at   $2.00 34.00       4.SS 

Mixers.   5   days  at   $2.00 10.00      1.42 


Ma\-    lo,   igii. 
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Fig.   2 — Standard    Brick    IVlanhole   for   Gary, 
Indiana,    Sewers. 


7  M.   brick  at  $7.00 $        49.00       7.00 

7  oast    iron  ciivers  at   $."..(10 S.j.OO       5.00 

7  double   L  trai)s  at   .$1.2.". S.7o       1.26 


Total     S    ISO. 75  $26. GS 


Well   points   ;uul   a   small    Ii.iinl 
usi-d.      There    was    aliotit    li    ins, 
Tciiiove 

LOC.\L  SUWl'Ml  XC).    II 

l.iitC   ft.   of   12-iri    Sewer   in    .Mley 
IS',    of    l:uii    .We. 


I'ueinan,   4   day.s   at   $:!.oo 

Ijaborers,  25S  days  at  $2.00 

Pipeline  men,  35  days  at  $2.25 
Bricklayer,  5V>  day.s  at  $10.00 
Pipe  layer.   11  day.s  at  .$.-i.00. . . 

Tender.   11   days  at   $:!.IJ0 

Firemen.  27  days  at  $2.00 

Mixers.  S%  days  at  $2.00 


pump    were 
uf    water    lo 


Xo. 


Water  boy,   10  days  at   $o..-,0.. 
1,046   ft.    of   12-in.    pipe   at    22 


per    ft 

Hauling  pipe  at  I'^k  ets.  p. 


■r  ft 


Cost  per 

in.  ft. 

l-otal. 

Cts. 

12.00 

1.14 

516.00 

49.35 

7S.75 

7.53 

55.00 

5.26 

33.00 

3.15 

33.00 

3.15 

54.00 

5.1 1; 

17.00 

1.62 

5.00 

0.4S 

230.12 

22.00 

26.15 

2.40 

14   (lays'   rental   ..f  boiler  and  out- 
lit    at    $10.00 140.00     13.3.S 

14  tons  of  coal  at  $4.00 56.00       5.35 

Total    $1,256.02  120.06 

This  .sewer  w.is  laid  in  water  bearing  sand. 
Well  points  were  nsed  for  primping.  Boiler 
and  pmnps  as  before.  .Average  cut,  6.6  ft.: 
nia.ximnin  eul,  8.1  ft.  The  labor  union  rules 
rerpiired  the  presence  of  the  bricklayer  on 
Sewer  Xo.  10,  where\er  >h(,wn,  to  take  charge 
of  anil  assist  in  the  pipe  layins,'. 

746  ft.  of  IN-in.  S.-w.r  ui  .\llcy  Xo.  3  West. 
South  of  l:;tli  .\v.-. 

Cost  per 
liii.  ft. 
Tcital.       Cts. 
Teams    and     drivers.     17     davs    at 

$0.50      '. $    110.50     14. S2 

Foreman.   14   days  at   $3.00 42.00       5.63 

Laborers,  150  days  at  $2.00 300.00     40.10 

Pipeline  men,  31>,<.  days  at  $2.25..        70.88       9.52 

Bricklayer,  12  days  at  $10.00 120.00     16.07 

Pipe  layer.  11  days  at  $3.00 33.00       4.42 

Tender,   11  days  at  $3.00 33.00       4.42 

Firemen.  351/2  davs  at  $2.00 71.00       9.52 

Mixer.   91/0    days   at   $2.00 19.00       2.55 

•R'ater  boy.   12  days  at  $0.50 6.00       O.So 

746  ft.  of  IS-in.  pipe  at  37'/"  cts...      27;). 75     37.47 

Hauling  pipe  at  6  cts.  per  ft 41.76       6.0" 

Rental  of  boiler  and  outfit  IS  days 

at    $10.00     ISO. 00      24.13 

15  tons  of  coal  at  $4.00 72.00       9. or. 

Total     $I,3S1.S9  185.20 

Water  in  sand,  well  points,  boiler  and  puniiis 
as  before.  Average  cut,  I'j.l  ft.;  ni.i.\inuiui 
cut,  1-2.9  ft. 

750  ft.  of  15-in.  Sewer  in  Alley  Xo.  3  ^^'est, 
South  of  15th  Ave. 

Cost  per 
lin.  ft. 
Total.       Cts. 
Teams    and    drivers,     8    days    at 

$6.50    $      52.00       6.93 

Foreman,  16  days  at  $3.00 4S.00      6.40 

Laborers,  162  days  at  $2.00 324.00     43.21.1 

Pipeline  men.  36  days  at  $2.25....         SI. 00     10. SO 

Bricklayer,  9J,2  days  at  $10. 110 35.00     12. 67 

Pipe  layer,   14>A  days  at  $:i.oO 43.50       5. SO 

Tender,   13M>   days  at  $3.00 40.50       5.53 

Firemen,   ISV'o   days  at  $2.00 27.00       3.60 

Mixer,   11   days  at   $2.00 22.00       2.93 

TVater  boy,  7  days  at  $0.50 3.50       0.47 

750  ft.  of  15-in.  pipe  at  29.7  cts...       222.75     29.6b 

Hauling  pipe  at  5   cts 37.50       5.00 

Rent  of  boiler  and  outfit  13%  days 

at  $10.00   ]35.00     LS.OO 

1314  tons  of  coal  at  $4.00 54.00       7.19 

Total    $1,1S7.75  158.20 

Water  removed  as  before.  Average  cut. 
11.-5  ft.;  nia.xinumi  cut.  l-j.l  ft. 

719.5  ft.  of  12-in.  Sewer  in  Alley  Xo.  3  West, 
South  of  17th  Ave. 

Per 
lin.  ft. 

Total.  Cts. 
Teams    and    drivers,    37    days    at 

$6.50     $  240.50  3':. 

Foreman,  241/2  days  at  $3.00 73.50  10.22 

Laborers,    207   days  at   $2.00 41 4.1111  57.55 

Pipeline  men,  27  days  at  $2.25 ii;ii.75  s.45 

Helpers.   20  days  at   $2.00 tu.oii  5.5..i 

Bricklayer,  lCi/>  days  at  $10.00 165.00  22.9; 

Pipe  layer.  4  days  at  $3.00 12.00  1.67 

Tender,   17V.   davs  at   $3.00 52.50  7.29 

Fireman,  20  davs  at  $2.00 40.110  5.56 

Mixers,    I61/.    days   at   $2.00 33.00  4.5s 

719.5  ft.  of  12-in.  pipe  at  22  ets...  l.'is.2y  21.9S 

Hauling  at  IV2  cts.   per  ft IT.Uti  2.5ii 

Rent  of  boiler  and   outtit   20   da>'s 

at    $10.00    21111.110  27. Si 

10  tons  of  coal  at  $4.0o 10.00  5.56 

Total    $1.547. .-,3  215.01; 

W'.'iter  removed  ;is  lirfore.  .\\er;ige  cut. 
Vl.f<  ft.  ;  mamimnm  cut.  II. -J  ft. 

IS  Standard  Brick  JIanhole.  Avera.^e  Depth 
12.106  ft. 

Per 
man- 
Total,       hole. 

Bricklayer,   14  days  at  $111.1111 $    HO. 00     .$7. 7s 

Mixer.   14  days  at  $2.00 2.S.U0       1.5i; 

Laborers.  55  davs  at  $2.00 llO.iio       0.11 

36  M.   brick  at  $7.00 252.00     14.00 

IX  cast  iron  covers  at  $5. no 90. On       5.O11 

164  manhole  steps  at  20  cts 32.S"       I.82 

Total    $    652.80  $36.27 

3  Slandard  Brick  Catch  Kasins  and  Connec- 
tions. 

Per 
T.ital.      basin. 

Bricklaver,  21/.  davs  al    $lii.Oo $      25.00     $S.:i:; 

Foreman,  2  davs  at  $:'.. 110 6.0O       2.0ij 

Mixers.  %\'-,  davs  at   $2. on S.oij       1.67 

I^ahorers.  21  davs  at  $2.00 42.00     14.00 

3  M.  brick  at  $7.00 21.00       7.00 

3  cast  iron  covers  .at  $5.00 15.00       5.00 

309  ft.  of  S-ln.  pipe  at    II  cts 33.99     11.33 

3  double  L  traps  at  $1.25 3.75       1.25 

Total     $     151.74  $50.58 

Well  points  :ind  sm:dl  puiup  used  to  re- 
mo\e  ab.iut  li  iii>    of  w.ilcr. 


American  Society  of  Mechanical  Engi- 
neers.— The  local  committee  of  the  society, 
K.  .\l.  Herr,  Chairman,  Elmer  K.  Hiles, 
Secretary,  having  in  charge  the  prepara- 
tions for  tin'  convention  of  the  society, 
which  will  be  held  in  Pittsburg.  I'a.,  May 
.30  to  June  2.  inclusive,  has  nearly  completed 
the  work  of  arranging  the  i)rogram  for  each 
d;iy  during  the  meeting.  It  has  been  set- 
tled that  the  arrivin.g  guests  will  be  received 
and  registered  at  the  Hotel  Schenlcy.  the 
society  head(iiiartcrs,  c)n  Tuesday  morning. 
May-  ,30.  In  the  evening  there  will  be  an  in- 
formal reception  for  the  members  and  la- 
dies in  the  parlors  of  the  hotel.  Profes- 
sional sessions  will  be  held  in  the  lecture 
hall  of  the  Carnegie  Institute,  near  the 
headquarters.  Wednesday  morning  and 
evening,  Thursday  ;ind  Friday  morning.  In 
the  meantime  there  will  be  a  number  of  in- 
spection trips  to  various  industrial  plants 
in  the  vicinity;  a  boat  excursion  for  the 
members  and  ladies  up  the  Monongahela 
River,  a  reception  anil  ball  at  the  Hotel 
.Schenley  on  Thtirsday  evening  and,  finally, 
on  Friday  evenin.s;,  a  smoker  and  entertain- 
ment given  by  the  Fngineers'  Society  of 
Western  Pennsylvania,  in  their  rooms,  in 
the  Oliver  Building. 


A  New  Flush  Tank  Siphon. — An  im- 
proved automatic  siphon  has  been  put  on 
the  market  by  F.  Stacy  &  Sons  of  Cedar 
Rapids.  I:i.  'I"he  siphon  consists  of  three 
plain  castings  and  has  no  moving  parts  or 
joints  to  be  kept  light.  The  chief  feature  is 
that  the  familiar  imbedded  deep  seal  trap  is 
dispensed  with.  Consequently  when  a  lat- 
eral sewer  is  extended  and  it  'becomes 
necessary  to  change  the  old  flush  tank  into 
a  manhole,  the  llusbin.g  apparatus  is  easily 
and  quickly  removed. 


Fireproofing  a  Water  Tower. — The  tower 
consisied  of  four  legs  1.3.S  ft.  lon.g  with  hori- 
zontal struts  on  all  four  sides  about  every 
20  ft.  The  legs  and  struts  were  embedded 
in  3  ins.  of  concrete  at  a  cost  of  $4,000  or 
$3  per  lin.  ft.  of  column  and  struts  fire- 
proofed. 
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3 — Standard     Concrete     Gutter     Inlets, 
Gary,    Indiana,   Sewers. 
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DRAINAGE      AND      IRRIGATION     SECTION 


A  37-Mile  Ditch  System  for  Draining 

77,000  Acres  of  Bottom  Lands  in 

Carroll       County,       Missouri, 

with    Estimates   of    Cost. 

Tlio  accompanj  int>  map  shows  one  of  the 
largest  drainage  works  that  is  to  be  undertak- 
en in  the  near  future  in  the  lower  Mississippi 
valley.  Altogether  it  involves  over  2.000,000 
cu.  yds.  of  ditch  excavation  and  levee,  which, 
with  bridges  and  collateral  works,  is  estimated 
to  cost  some  $'200,000.  The  following  descrip- 
tion of  the  work  is  compiled  from  information 
furnished  by  Brooks  &  J.icoby,  Kansas  City, 
Mo.,  the  engineers  of  the  work. 

General  Peseriptiuii. — Wakenda  Creek  rises 
in  the  eastern  part  of  Ray  County,  Mo„  and 
flows  in  a  general  easterly  direction  through 
the  southern  part  of  Carroll  County,  Mo., 
emptying  into  the  Missouri  River  near  Dewitt. 
The  complete  drainage  basin  of  the  Wakenda 
and  its  tributaries  includes  about  4.30  square 
miles  and  lies  between  the  Crooked  River  and 
Grand  River  on  the  west  and  north  and  the 
Missouri  River  on  the  south.    The  upper  sec- 


n- 
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The  Dniiiiat/e  Pistriit. — The  drainage  dis- 
trict practically  includes  all  that  portion  of  the 
bottom  lands  draining  into  the  Wakenda  in 
Carroll  County,  comprising  in  all  about  77,000 
acres.  Perhaps  not  over  10  per  cent  of  this 
area  is  timber  land  and  20  per  cent  low.  wet 
and  swampy ;  the  remaining  portion  is  in  a 
high  state  of  cultivation,  subject  to  overllows 
which  greatly  diminish  the  average  yield.  That 
part  of  the  valley  east  of  Norborne,  Mo.,  is 
from  four  to  six  miles  in  width,  the  creek  be- 
ing located  well  toward  the  northern  part  of 
the  valley,  and  the  southern  divide  between 
the  Missouri  River  and  the  creek  being  near 
the  river  and  generally  not  over  3  to  .')  ft.  in 
height.  The  general  slope  is  toward  the  cast 
and  north.  That  portion  of  the  valley  lying 
south  and  east  of  Carrollton,  altliough  pos- 
sessing a  very  fertile  and  higlily  productive 
soil,  is  very  flat  and  subject  to  overflows  from 
the  Missouri  River  and  Wakenda  Creek.  To 
protect  the  lands  from  the  high  waters  of  the 
.Missouri  several  levee  districts  have  been  or- 
ganized and  the  construction  work  for  the 
most  part  has  Ijeen  completed,  it  now  remains 
to  prevent  the  overflows  from  the  Wakenda 
and  thereby  greatly  increase  the  annual  yield 
of  crops  and  enhance  the  value  of  the  land. 
Tlie  drainage  district  includes  all  of  the  town 
of  Norborne,  population  about  "2,000,  several 
outlying  lots  and  additions  to  the  city  of 
Carrollton,  all  of  South  Carrollton,  and  all 
of  the  town  of  Wakenda,  also  13  miles  of  the 
main    line   nf   the   .Atchison.   Topeka   &    Santa 


sists  of  straightening  and  widening  the  na- 
tural watercourse  of  Wakenda  Creek,  re- 
moving obstructions  and  cleaning  out  such 
portions  of  the  channel  as  may  be  utilized ; 
also  the  construction  of  several  laterals  to 
provide  drainage  for  lands  that  have  sufli- 
cicnt  fall  but  poor  outlet.  The  location  of 
the  Wakenda  being  well  toward  the  foot  of 
the  hills  makes  it  is  comparatively  easy  to 
divert  the  hill  water  in  this  channel  and  pre- 
vent the  flood  waters  from  spreading  over  the 
low  lands.  In  order  to  carry  out  this  plan 
of  diverting  the  hill  water  and  providing  an 
adequate  channel  for  carrying  the  same,  the 
main  canal  from  its  point  of  beginning  to  the 
end  was  laid  out  along  the  entire  length  of 
the  present  creek  location  instead  of  cutting 
an  overflow  ditch  across  to  the  river  at  some 
point  higher  up  the  valley. 

The  main  canal  begins  at  the  junction  of 
Turkey  Creek  with  the  Wakenda ;  thcsr 
streams  meet  coming  from  opposite  direc- 
tions with  the  result  that  in  time  of  floods  the 
water  piles  up  and  spreads  out  over  the  banks, 
flooding  the  fertile  bottoms  lying  to  the  south 
and  east.  In  order  to  draw  the  flood  waters 
of  Turkey  Creek  into  the  proposed  canal  a 
lateral  liaving  a  base  of  12  to  20  ft.  and  a 
top  width  of  30  to  4.5  ft.  was  laid  out  above 
the  head  of  the  canal  extending  a  distance 
of  four  miles,  and  to  provide  a  suitable  junc- 
tion with  the  canal  the  upper  waters  of  the 
Wakenda  are  diverted  in  an  easterly  direc- 
lirm    l)v    means    of    the    construction     of     the 


Fig.  1 — Map  of  Ditch  System,  Drainage   District  No.   3,  Carrol    County,    Missouri. 


tions  of  the  valley  are  narrow,  gradually 
broadening  to  a  width  of  five  to  six  miles  on 
the  lower  sections. 

The  entire  area  is  well  settled  and  may  be 
classed  as  a  rich  agricultural  territory,  at  least 
60  per  cent  of  which  is  in  a  high  state  of  culti- 
vation, wheat,  corn,  oats  and  grasses  being  the 
staple  crops.  Many  of  the  low  places,  lakes 
and  swamps,  have  been  drained  by  open 
ditches  and  in  places  underdrainage  has  been 
begun.  The  best  agricultural  lands  are  worth 
from  $7.j  to  $12.5  per  acre,  while  other  land, 
which  would  be  just  as  good  if  it  were  pro- 
tected from  overflow,  is  valued  at  only  $2.5  to 
$50  per  acre. 

The  channel  of  the  Wakenda  is  very  crook- 
ed, but  has  a  well  defined  bed,  averaging  in 
width  from  50  ft.  to  75  ft.  and  from  13  ft.  to 
18  ft.  in  depth,  and  is  gradually  becoming 
smaller  on  account  of  growing  trees  sliding 
down  the  banks;  numerous  drifts  and  bars 
also  cause  obstructions  which  prevent  the  free 
flow  of  the  water  and  tend  to  increase  the 
height  of  the  floods. 


Fe  Ry  and  2i  miles  of  the  main  line  of  the 
Wabash   R.  R. 

Carrollton,  the  county  seat  of  Carroll  Coun- 
tv,  has  a  population  of  over  6,000  and  is  sit- 
uated on  the  hills  overlooking  the  valley  about 
midway  between  the  upper  and  lower  end  of 
the  district.  Carrollton  is  known  as  one  of 
the  wealthiest  and  most  substantial  towns  of 
its  size  in  the  state  of  Missouri,  having  three 
banks  with  a  combined  capitalization  of  $-125.- 
000  with  over  a  million  and  a  half  in  deposits, 
an  $80,000  court  house  and  five  miles  of  brick 
paving.  The  lands  adjacent  to  the  district 
possess  rich  and  productive  soils.  L.-inds  in 
the  Sugar  Tree  bottoms  lying  south  and  west 
of  the  district  are  valued  at  $200  per  acre. 
The  two  trunk  line  railroads  above  mentioned 
extending  through  the  district  for  almost  the 
entire  length  afford  first  class  accommoda- 
tions to  contractors  in  the  installation  of  ex- 
cavating machinery  and  carrying  on  the  work 
of  construction. 

Plan  of  Draimge.— The  plan  adopted  for 
the    reclamation    of    the    overflow    lands    cou- 


"Sapp  Levee,"  which  consists  of  a  ditch  and 
levee,  the  excavated  earth  being  placed  on 
the  south  side  of  the  ditch  so  as  to  form  a 
levee  8  ft.  in  height  having  a  crown  of  6  ft. 
with  side  slopes  of  1%  to  1.  Following  along 
the  general  course  of  the  creek  the  main  canal 
finally  enters  the  Missouri  River  opposite 
Millers  Island,  the  distance  measured  along 
the  present  channel  of  Wakenda  Creek  from 
its  junction  with  Turkey  Creek  to  its  mouth  is 
Iti  miles,  whil;  the  main  canal  is  only  21  miles 
in  length.  In  the  construction  of  the  main^ 
canal  the  excavated  earth  will  be  so  placed  as 
to  make  a  continuous  levee  on  the  south  side, 
sluice  w\ays  being  provided  for  branch 
streams,  the  levee  on  the  north  side  of  the 
canal  will  not  be  made  continuous,  openings 
being  left  to  accommodate  numerous  creeks 
and  branches  from  the  hills,  except  on  the 
lower  portion,  where  the  levees  will  be  con- 
tinuous on  the  north  side  also,  so  as  to  carry 
the  flood  water  of  the  Wakenda  out  over  the 
back  water  of  the  Missouri  during  the  June 
rise. 


May  lo,  191 1. 
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'1  lie  \vi)rl<  cf  Booker  Slough  consists  of 
oper.il  g  up  a  natural  water  course  whicli, 
througli  neglect,  has  become  filled  and  inade- 
quate to  carry  any  amount  of  water  in  flood 
times. 

Siiininary  of  Proposed  I'lan  of  Drainage. — 
(  I  )  Prevention  of  the  hill  water  from  spread- 
ing over  the  low  lands.  (:1)  Provision  for 
the  carrying  through  the  district  water  from 
more  than  4U0  square  miles  drainage  area. 
(3_)  The  prevention  of  overflow  at  the  junc- 
tion of  Turkey  Creek  and  VVakenda.  (4) 
Outlet  for  14  square  miles  of  land  along 
Hooker  Slough.  (.5)  Provision  for  carry- 
ing flood  water  of  the  Wakenda  out  over  the 
hack  water  from  the  Missouri  F^iver  by  means 
of  ci  ntinuous  levees  and  sluice  gates. 

Ch.aracter  of  the  Soil. — On  the  upper  part 
of  the  district  the  soil  is  black  loam  and 
gumbo  underlaid  with  silty  clay.  Toward 
the  lower  portion  the  soil  becomes  more  sandy 
and  of  finer  texture. 

Quantities  and  Dimensions  of  Works. — The 
construction  work  comprises  a  main  ditch,  .5 
laterals  and  cut-offs  and  a  levee,  besides 
bridges  and  culverts.  The  ditclies,  levee,  etc.. 
are  as  follows:  The  main  ditch  is  109,850  ft. 
(•jn.,s!  miles)  long  and  of  the  following  di- 
mensions : 

Stations-.  Beit.  wi.It  li.    Av.  ilepth. 

ti-:i;'i II'  1  - 

a7(l-ll)7B .Ml  IM 

io7i;-iij!»8'/j i;ii  i:i 

The  side  slopes  are  1  on  1  ;  alioiit  (inn  acres 
right  of  way  are  required  of  winch  4nH  acres 
are  to  be  cleared.  The  grades  of  the  ditch 
will  be  as   follows : 

Stations.  Feet  per  mile. 

0-369.(1 3 

36H.R-1025 l.()L' 

102.i-10a8.5 1 

The  Turkey  Creek  lateral  21.il(l()  ft.  (4 
miles)  long  will  be  1-!  ft.  wide  and  7  ft.  deep 
to  Sta.  IKJ  and  'id  ft.  wide  and  8  ft.  deep 
from  Sta.  lid  to  Sta.  210.  About  28  of  the 
total  (iO  acres  of  right  of  way  will  have  to 
be  cleared.  The  Booker  Slough  lateral  having 
a  total  length  of  over  11  miles  will  vary  from 
12  to  II -ft.  wide  and  will  be  8  ft.  deep.  The 
other  laterals  aggregate  something  over  a  mile 
of  ditch.  The  levee  is  3,830  ft.  long,  8  ft.  high 
and  fi  ft.  wide  on  top  wdth  sicle  slopes  of  !   on 

.\s  specilications  for  drainage  ditch  work 
are  not  readily  found  in  engineering  litera- 
ture we  give  those  prepared  for  this  work  as 
follows  : 

Tlie  rii;lit  of  way.  lliat  is  lo  .sa.v,  a  striti  ot 
groiHul  on  eaeli  .side  of  Llie  center  line  of  lliu 
main  eanal.  lateral.s  and  levee.s.  .sliall  lie  cleared 
of  .ill  timber,  logs  and  biusli  and  other  perish- 
able matter,  which  .sliall  be  burned  or  entirely 
removed  from  the  right  of  way.  No  .stump  will 
be  allowed  to  stand  more. than  2  ft.  in  height  on 
the  right   of  way. 

The  apiiropri.ited  old  channel  of  the  creek 
to  be  cleared  of  all  trees,  .stumps,  logs,  drifts 
and  drift  wood,  and  other  substance,  -so  as  to 
coiiforni  to  the  grade  line,  form  and  dimensions 
of  tlie  work. 

The  price  per  cubic  yard  of  excavating  is  to 
include  the  clearing  of  all  trees,  or  other  ob- 
structions necessary  to  be  removed  in  order  to 
perform    the   work   in    proper  manner. 

The  contractor  will  not  be  allowed  to  place 
any  logs,  brtisli  or  otlier  material  taken  from 
the  right  of  way  upon  the  adjoining  lands. 

The  contractor  must  use  <]ue  caiuion  not  to 
unneces.saril.y  ob.struct  any  public  his'iway  or 
private  crossing  or  in  any  way  in.iure  private 
Ijropert.v. 

The  main  canal  and  laterals  to  be  excavated 
to  a  depth  as  indicated  on  tlie  nrofiles.  the  bot- 
tom width  and  side  sIoi)es  to  be  the  .same  as 
hereinbefore  mentioned.  All  materials  excavated 
shall  l)e  measured  in  excavation  and  paid  for 
by  the  cubic  yard. 

Tile  sid<^s  and  slcpes  of  .said  ditches  will  not 
be  refpiired  to  be  dressed  to  a  smooth  surface  by 
hand   work. 

The  earth  and  other  material  excavated  from 
the  ditches  to  be  depositi'd  on  both  sides  of  the 
ditches  so  as  to  form  a  continuous  levee,  unless 
otherwise  directed  by.  the  engineer  in  charge  of 
construction. 

The  berm.  or  clear  space  between  the  edge 
of  the  ditches  and  the  edge  of  the  waste  banks, 
to  he  not  less  than  15  ft.  on  the  main  canal, 
and  not  less  than  10  ft.  on  the  laterals.  This 
berm  must  be  kept  clean  as  nearly  as  possible 
as  the  convenience  and  the  condition  of  the 
ground  will  permit,  but  it  is  not  expected  to  he 
kept  clean  from  slush  and  the  roll  in  front  of 
the  dipper.  This  roll  not  to  exceed  18  ins.  in 
any  event. 

The  mouth  of  all  ditches,  whether  open  or 
tile  drains,  both  on  the  land  and  on  the  high- 
ways, to  be  left  open  and  uncovereil.  unless 
otherwise  ordered  or  agreed  upon.  Openings  in 
the  waste  banks  shall  also  be  left  at  points 
designated   by   the   engineer,    for   the   purpose   of 


.surface  drainage  ami  the  iilacing  of  drainage 
tiling. 

Tlie  Work  will  be  staked  out  by  the  engineer 
in  advance  iif  Hie  contractor  showing  the  exact 
location  and  width  of  the  ditch  and  tlie  depth  of 
lutting  maik.-d  on  the  stakes.  A  prolile  showing 
the  grade  line  and  a.  list  ot  the  cutting  at  each 
station,  will  he  furnished  the  contractor  upon 
recjuest. 

.■\ny  exlr.i  work  that  may  hi'  required  by  the 
county  couil  will  be  paid  for  upon  the  estimate 
of  the  engineer  at  the  same  price  as  similar 
work  lets  lor  in  the  general  coniraet. 

The  party  taking  this  work  docs  so  wholly 
upon  his  own  inforhmliou  as  to  the  character  of 
the  material  encountereil  and  other  physical 
chai-acteristics. 

All  materials  other  than  stone  will  be  cl.assitied 
as  earth,  although  stone  that  m.iy  be  excavated 
with  a  steam  dredge  without  blasting  will  be 
clas.sitied  as  loose  rock.  All  stone  that  requires 
blasting  will  be  classified  as  .solid  rock.  Gravel 
excavated  \  ins.  or  less  in  diameter  will  be 
classified  as  earth.  .\ny  gravel  over  1  ins.  in 
diameter  will  be  classitieil  .-is  loose  rock. 

Work  of  constructing  the  main  canal  and 
laterals  shall  begin  within  IKI  days  after  the  date 
of  letting  and  to  be  prosecuteci  vigorously  and 
continuously  so  as  to  he  completed  within  two 
years  from  the  date  of  letting. 

If  any  part.v  contracts  to  do  the  work  in  more 
than  one  section,  or  part  of  this  work,  his  be- 
ginning work  in  any  one  part  of  his  contract  will 
be  considered  as  beginnin.g  all  the  work  ;  pro- 
vided, however,  that  the  whoh-  work  he  coni- 
pleted  within   the  time  siiecifed. 


to  the  grade  lino  as  given  on  the  profile,  and  the 
contractor  shall  not  tie  responsible  for  .any 
defects  that  may  arise  in  that  part  of  the  ditch 
after  that  time. 

The  engineer  reserves  the  right  to  make 
alterations  in  the  line,  grade  or  ilimensions  of 
tlie  ditches  or  any  p.art  thereof,  eitlier  before  or 
after  the  commencement  of  the  work,  when 
such  changes  are  approved  b.y  the  county  court 
of  the  county  and  st.ate  above  mentioned.  If 
such  alterations  diminish  the  quantity  of  work 
less  than  10  per  cent  on  any  individual  statioti, 
they  shall  not  constitute  a  claim  for  damages; 
if  they  increase  the  amount  of  work,  such  in- 
crease shall  be  paid  for  according  to  the  <iuantity 
actually  done  and  at  prices  established  for  such, 
work  under  the  contract :  or  in  case  there  is  no 
price  established,  it  sh.all  be  paid  for  at  the 
actual  reasonable  cost,  plus  15  per  cent  of  said 
cost. 

The  engineer  shall  make  trips  of  inspection  to 
all  of  said  work  at  least  once  in  every  two 
weeks,  and  at  all  times  he  sh.all  keep  .  e  center 
line  and  right  of  way  staked  out.  To  assist  the- 
engineer  in  staking  the  center  l.ne  of  said  ditches 
and  right  of  way.  and  in  mea.suring  work  the 
contractor  agrees  to  furnish  a  competent  man. 

The  contractor  shall  keep  on  the  work  in  his 
absence  a  competent  superintendent  or  foreman 
who  shall  receive  orders  and  instructions  from 
the  engineer,  and  such  suprintendent  or  foreman 
shall  obey  said  orders  or  instructions  if  the  same- 
are  in  regard  to  the  faithful  perfoianance  of  the 
contract. 

Construction  and   Cost. — The     main     canaL 
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Once  each  month,  or  as  specilied  in  tlie  con- 
tract, the  engineer  shall  examine  ilu-  work  anil 
if  found  complete  according  to  plans,  .specifica- 
tions, contracts  and  instructions,  hi'  shall  issue 
an  estimate  for  the  work  so  completed,  showing 
the  amount  due.  since  the  last  precedin.g  esti- 
mate, and  shall  certify  the  .same  to  the  county 
court,  who  shall  allow  aO  per  cent  ot  said 
estimate,  and  the  remaining  10  per  cent'  to  lie 
allowed  upon  the  completion  and  final  acceptance 
of  the  whole  work,  or  of  each  section  as  may 
lie   specilied    in    the   contract. 

Should  the  engineer  at  the  time  of  making 
any  estimate  find  anj'  deficiencies  in  the  con- 
struction, he  shall  at  once  notify  the  contractor 
of  such  deficiencies  and  the  contr.actor  shall 
proceed  to  complete  the  section  of  the  ditch 
where  the  deficiency  appears  and  after  such 
compliance  b.y  the  contractor  with  the  require- 
ments of  the  engineer,  said  section  sh.all  be 
considered    finished. 

The  en.gineer  sh.'lll  iiro\-id(.  for  the  reino\-al 
and  restoration  of  all  lu'idges  or  culverts  and 
firovide  for  temporary  crossings  wlierever  re- 
(luired.  on  public  roa.ds :  provided,  however,  it 
shall  be  the  dut.v  of  the  contr.actor  to  give  such 
assistance  with  the  dredge,  or  excavating  ma- 
ehinerv  as  ma.v  he  emplm'ed  to  advantage  in  the 
reMv,\-i|  or  restnr.'iti'')n  of  anv  county  bridge  or 
ciil'-ert. 

'^'-noM  running  s.'ind  he  encountered  and  it  is 
,trt..»vipr]  necessarv  hv  th<^  engineer  the  ce^ifictor 
shall  eycn\'ate  over  this  nart  of  tb.-.  fliteh  th-^ 
s"nnrid  time,  and  the  engineer  fir  his  assisfint 
s'li'itt  b.^  iii-f^'sent  atid  evainine  n»i'i  oie.-isure  the 
work  OS  it  progresses  and  see  th.'it  it  is  exc;i\-ate'l 


Turkey  Creek  Lateral  and  Booker  .Slough 
Lateral  may  be  constructed  with  either  dredge 
boats  or  drag  line  excavators.  In  the  use 
I  if  a  dredge  boat  on  tlic  main  canal  the  prob- 
lem for  the  contractor  will  be  the  maintenance 
of  about  a  4-ft.  water  line  in  order  to  suc- 
cessfully operate  the  lioat,  and  the  difficulty 
for  tile  drag  line  excavator  will  be  the  cross- 
ing and  recrossin.g  of  the  present  creek  chan- 
nel and  the  removal  of  stumps  and  roots.  The 
smaller  laterals  and  levccs  may  be  constructed 
with  dry  land  machines  or  teams  and  scrap- 
ers. .\b()ut  2-3  of  the  proposed  work  on  the 
main  canal  and  %  of  the  work  on  Turkey 
Creek  Lateral  is  in  wooded  land,  only  1-3  of 
which  could  be  classed  as  heavy  timber.  This 
comprises  practically  all  of  the  clearing.  The 
cost  of  clearing  has  been  estimated  at  $2.") 
per  acre.  The  estimates  of  the  cost  of  con- 
strtiction    are    as     follows: 

Main  Ditch: 
Channel  cleaning,   tt;j,2."n  cii.   yds.   exc. 

at  16  cts $  22. 020. no 

Earth     excavation.     1.569.485     cu.     yds. 

exc.  at  8  cts 12.';. 558.80 

Clearing   100  acres  right  of  way  at  $25 

per  acre 10,000.00 

Turkey  Creek  Lateral: 
Channel   cleaning,   8.900   eu.    yds.   at   16 

cts : 1,421.00 
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Earth  excavation,   lil.330  cu.   yds.  at   S 

cts 4.;>0S.00 

2S  acios  of  oleuriiiK  at  $2.")  per  acre. . . .  700.00 

Booker   Slough  Lateral — I'pper   Se»- 
tion: 
Earth  excavation.  IT.'i.SGO  cu.  .viis.  exi- 

at  S  cts M.OJS.SO 

Booker  Slougli   Lateral — Lower  Sec- 
tion: 
Earth  excavation.   25.0GO  cu.  yds.  at  S 

cts 2.004. SO 

Moss   Creek   Lateral: 
Earth    excavation.   3.730   cu.   yds.    exc. 

at  15  cts r,L,?.50 

One  acre  cUarins -o.uo 

Wakenda  Cut  Oft: 
Earth  excavation.  3.020  cu.   yds.  at  lo 

cts 453.00 

One  acre  clearing 25.00 

Sapp  Levee:  „„-„„„ 

20.500  cu.  yds.  exc.  in  emb.  at  10  cts...       2.O0O.OO 

Lateral   A:  ,    „„  „„ 

IS.OOO  cu.  yds.  exc.  at  12  cts 2.160.00 

Total   ?1S6,S1G.90 

In  addition  to  the  above  estimates  the 
bridging  for  the  whole  work  is  estimated  at 
$12,000.  Under  special  agreement  the  district 
agrees  to  pay  the  city  of  Xorborne  the  stmi 
of  $3..")00  to  be  used  toward  the  placing  gf  a 
•JO-in.  tiling  to  be  laid  from  the  cast  part  of 
the  city  south  about  7,-500  ft.  to  Moss  Creek. 

Method  and   Cost  of  Constructing  by 
Hydraulic  Sluicing  the  Conconully 
Dam  of  the  Okanogan  Irriga- 
tion Project,  Washington.* 

This  dam  is  located  in  Xurtheni  Washing- 
ton, on  Salmon  Creek,  a  branch  of  the  Okano- 
gan River,  which  empties  into  the  Columbia 
River.  The  dam  is  part  of  the  Okanogan 
project  of  the  United  States  Reclamation  Ser- 
vice, intended  for  the  irrigation  of  10,000 
acres  of  land  along  the  west  bank  of  the 
Okanogan  River,  between  the  Towns  of  Okano- 
gan and  Riverside.  The  land  lies  in  benches 
above  the  Okanogan  River,  which  has  too  flat 
a  grade  to  serve  as  a  source  of  supply.  The 
water,  therefore,  is  derived  from  the  Salmon 
Creek,  and  as  the  midsummer  flow  is  very 
small,  the  storage  of  flood  flow  was  necessary. 

Part  of  the  needed  storage  (1,800  acre- ft.) 
is  found  in  utilizing  Salmon  Lake,  situated  in 
a  side  canyon  just  above  the  main  reservoir. 
The  main  storage  was  created  by  the  Conco- 
nully Dam.  the  principal  features  of  which  are 
as   follows : 

Greatest    height    above    bottom    of    creek 

channel,  ft 6t) 

AVidth  of  valley  on  center  line  of  dam,  ft. .  Sl.i 

Length  of  crest  of  dam,  ft 1.010 

Top  width,  ft 20 

Length  of  spillway,  fl ISO 

Up-stream     slope:     upper     portion     2','b:l. 

lower   portion    3:1 

Down-st;"eani  .slope    2:1 

Volume  of  dam.  cu.  yds 351. .iOO 

Capacitv   of  reservoir  above   outlet   g.ates, 

acre-ft 13,000 

Required  capacity  of  outlet  works,  sec-ft.  100 
Area    of    reservoir    at     higli    water    line, 

acres     460 

Drainage  area  above  dam.  sq.  miles 113 

Reservoir  Site. — The  dam  is  1.5  miles  above 
mouth  of  Salmon  Creek  and  immediately  be- 
low the  junction  of  the  two  forks  called  the 
Xorth  and  West  Forks,  as  shown  by  Fig.  1. 
The  water  in  the  reservoir  fills  a  basin  with  a 
high-water  area  of  4G0  acres,  the  water  back- 
ing up  to  the  limits  of  the  Town  of  Conconul- 
ly. The  reservoir  is  surrounded  by  moiuitains  on 
.nil  sides  except  to  the  east  where  an  extensive 
gravel  bar  exists,  which  is  probably  a  glacial 
moraine. 

The  reservoir  bottom  consisted  of  meadows, 
and  was  covered  with  thick  brush,  which  has 
been  slashed  and  burned.  The  surface  soil  is 
a  black  sandy  loam,  for  a  depth  of  4  or  •')  ft., 
below  which  the  sand  gradually  becomes 
cleaner,  deeper  layers  occasionally  showing 
coarser  material,  the  rock  being  at  unknown 
depth  both  in  the  reservoir  bottom  and  at  the 
dam  site,  where  soundings  were  continued  t"  a 
depth  of   !l.j  ft. 

The  dam  is  at  the  outlet  of  the  valley,  where 
it  contracts  to  a  width  of  about  1,'200  ft.,  the 
gap  being  furtlier  reduced  by  a  low  mountain 
spur  from  the  west,  leaving  an  opening,  about 
l.'iiio   ft.   long,   to  be   closed   by   the  dam,   the 

•Condensed  from  "Two  Earth  Dani.s  of  the 
United  States  Reclamation  Service."  liy  D  C 
Henry,  Pioo.  Am.  Soc.  C.  E..  Vol.  xxxvi.  p    .158. 


spur  serving  the  purpose  of  a  spillway  by  be- 
ing cut  down  for  a  width  of  180  ft,  to  the 
proper  elevation.  The  formation  of  the  hill- 
sides is  a  close,  heavy  granite,  but  in  the 
above  mentioned  spur  this  granite  merges  in- 
to limestone  of  a  rather  soft  and  seamy  char- 
acter. 

Design  of  Dam. — The  total  height  above  the 
valley  bottom  to  which  the  water  was  to  be 
raised  is  about  50  ft.  The  foundation  could 
not  be  made  water-tight,  and  the  design  simply 
aimed  at  a  retardation  of  the  percolation  by 
providing  a  broad  base  to  the  dam  due  to  flat 
slopes,  and  by  driving  a  row  of  sheet-piling, 
running  across  the  valley,  joining  the  rock 
slopes  at  both  ends. 

Materials  Available. — The  following  mate- 
rials were  available  for  dam.  construction  :  ( 1 ) 
Fine  sandy  loam  near  the  surface,  in  the  valley 
bottom,  principally  to  be  found  up  stream 
from  the  dam;  (2)  gravel  and  sand  from  the 
gravel  bar  to  the  east  of  the  reservoir,  at  a 


extent.  The  use  of  the  valley  bottom  material 
would  have  implied  the  install:ition  of  pump- 
ing machinery,  in  coimection  with  either  hy- 
di'aulic  or  mechanical  means  of  transportation, 
as  the  ground-water  was  close  to  the  surface, 
tiravel  and  sand,  obtainable  from  the  gravel 
bar  on  the  east  side  of  the  reservoir,  would 
have  necessitated  the  importation  of  a  steam 
shovel,  and  probably  railroad  equipment.  The 
material  available  on  the  steep  mountain  side 
above  mentioned  could  be  had  at  practically 
any  elevation,  and  could  be  moved  by  the  hy- 
draulic process.  Water  was  available  in  the 
West  Fork  of  Salmon  Creek  by  diversion 
through  a  3-mile  flume,  the  creek  flow  being 
•50  sec-ft.  and  more  during  April,  May,  and 
June,  and  gradually  dropping  to  10  sec-ft.  in 
August  and   September. 

The  pit  material,  as  revealed  by  numerous 
test-pits,  appeared  to  contain  a  sufficient  pro- 
portion of  silt  for  producing  a  tight  core.  Con- 
sequently, the  hydraulicking  process  was  adopt- 


Fig.   1 — Map  of  Okonagon   Irrigation   Project, Washington,   Showing    Location   of   Conconully 

Dam. 


distance  of  from  2,000  to  5,000  ft.;  (-U  talus 
material  on  the  west  mountain  side,  just  be- 
low the  dam,  consisting  of  sand  and  silt  from 
the  disintegration  of  the  granite  rock,  mixed 
with  angular  rock  fragments  of  sizes  from  a 
man's  fist  to  a  cubic  yard. 

The  latter  material  was  selected  as  that  most 
suitable  for  the  dam,  in  connection  with  the 
method  of  construction  to  be  followed. 

The  location  of  the  dam  is  quite  remote,  the 
nearest  railroad  station  being  Wenatchee, 
\\'ash.,  105  miles  distant,  from  which  material 
can  be  shipped  by  river  steamer  to  Brewster, 
whence  the  wagon  haul  over  mountain  roads 
to  the  work  is  45  miles. 

The  country  aft'ords  practically  no  local  la- 
bor, and  for  machine  repairs  it  would  be  nec- 
essary to  send  to  Spokane,  Seattle,  or  Port- 
land. Thus  it  was  desirable  to  depend  as  lit- 
tle as  possible  on  mechanical  equipment,  and 
to  utilize  the  local  resources  to  their  maxinunn 


ed,  and  the  dam  was  designed  in  accordance 
therewith,  the  plan  and  sections  being  shown 
on  Fig.  2  to  4. 

The  character  of  the  material  hydraulicked 
in  1908  is  best  shown  by  the  physical  analyses 
(Table  I)  after  from  10  to  40  per  cent  of 
material  coarser  than  would  pass  a  7  by  13-in. 
screen  had  been  eliminated.  Much  of  the  ma- 
terial hydraulicked  in  1909  and  1910  was 
coarser  than  that  from,  the  1908  pit  No.  2.  On 
the  whole,  the  material  was  found  to  be  far 
coarser  than  had  been  inferred  from  test-pit 
examinations. 

It  was  considered  desirable  to  pla«e  the  core 
section  as  near  forward  in  the  dam  as  prac- 
ticable so  as  to  have  it  backed  by  the  maxi- 
mum quantity  of  more  open  material.  As  a 
result,  the  central  plane  through  the  core  has 
a  downstream  inclination.  It  was  expected 
lliat  no  difficulty  would  result  from  this  posi- 
tion of  the  core,  as  it  would  be  possible  to 


May   lo.   i()ii. 


ENGINEERING-CONTRACTING 


549 


keep  tlie  down-strt-aiu  cluinps  at  a  higher  ele- 
vation than  those  up  stream  and  thus  maintain 
the  central  pond  at  a  point  well  forward  to- 
ward the  reservoir  side. 

The  core  section  connects  with  the  side-hill 
by  cleaning  to  bedrock  and  excavating  a  rock 
trench   in   line  with   the   inclined   central  core 


1909  season  was  controlled  by  a  temporary 
wooden  gate  in  the  shaft,  the  final  gates  not 
being  installed  until  tlie  summer  of  1909.  The 
required  discharge  capacity  is  100  sec-ft. 

Construction. — Construction  was  commenced 
in  the  sunnner  of  liloT.  during  which  year  the 
following    work    was    done :     ( 1 )    Building    3 


side  through  14-in.  No.  10,  steel,  slip-joint 
pipes,  one  line  of  pipe  for  each  borrow-pit, 
and  was  used  partly  by  the  giant,  which  con- 
sumed from  IVa  to  .JVa  sec-ft.,  through  noz- 
zles changed  from  '2  to  3%  ins.  in  diameter,  as 
required.  The  water  was  supplied  under  a 
pressure  due  to  the  difference  in  elevation  of. 


Top  of  Dam  Elev.2290,  with 
Top  of  Sbeet-FilJDg 


■Bottom  hi  Sheet-Filing 


33ft.be 


Xote:..51aterial  under  Dam  consists 
of  non-coDlinuous  and  iiFejnJlar  layers 
of  silt,  fine  and  coai^e  sand,  grravel 
and  occasional  logs  as  deteiTiiined  by 
sand  pump  and  wajth^dcill  borings. 


Fig.  2 — Longitudinal   Section  of  Conconully  Dam. 


plain.  .\  drainage  trench  Was  provided  at  the 
down-stream  toe  of  the  dam.  filled  with  coarse 
material,  hydraulicked  in.  connecting  with  the 
old  creek  channel  below  the  dam. 


TABLE     I. 

—PHYSICAL 

ANALYSIS 

OF     MA- 

TERIAL 

AVAILABLE 

FOR  CONCONULLY 

DAM. 

Percentage, 

by  Weight 

Pit  No.  1. 

Pit  No.  2. 

.i^verage 

Average 

Stop 

of   thl'HH 

of  three 

Pa.ss  sieve. 

on  sievf. 

samples. 

samples. 

7  by  13 

2%-iii. 

lo.S 

40.6.'; 

2% 

No.  4 

27.2 

32.69 

No.  4 

10 

12.4 

6.21 

10 

20 

11.9 

3.73 

20 

40 

3.S 

1.46 

40 

fiO 

14.-, 

5.79 

60 

SO 

3.0 

2.07 

SO 

100 

2.4 

097 

100 

200 

6.1 

4.45 

200 

2.0 

100. 0 

1.9S 

100.0 

The  spillway  has  a  crest  length  of  180  ft. 
and  a  crest  height  9  ft.  below  the  top  of  the 
dam,  giving  an  approximnte  overflow  capacity 
of   4,.50O   sec-ft.,  vvith   ■')    ft.   freeboard   on   the 


rtiiiles  of  feed-water  flume,  mostly  on  steep 
mountain  sides;  {'i)  building  a  dirt  flume, 
partly  on  mountain  side,  partly  on  trestle;  (3) 
driving  and  jetting  S-Jo  ft.  of  6  by  12-in.  triple 
lap,  tongued  and  grooved,  sheet-piling,  30  ft. 
long,  for  a  distance  of  33  ft.  into  valley  bot- 
tom; (4)  excavating  .39.j  ft.  of  8  by  9-ft.  out- 
let tunnel,  partly  lined,  through  the  east  moun- 
tain side,  and  excavating  a  vertical  shaft:  (5) 
partial  e.xcavation  of  the  spillway  gap  in  the 
ridge  at  the  west  end  of  the  dam. 

During  the  season  of  1908,  97,000  cu.  yds.  of 
material  were  sluiced  from  the  borrow-pits, 
and  the  spillway  excavation  was  completed 
and  lined  with  concrete.  At  the  end  of  the 
season,  second-stage  flume  trestles  were  erect- 
ed. During  the  season  of  1909,  188,000  cu.  yds. 
of  material  were  sluiced  from  the  borrow- 
pits,  and  the  permanent  gates  were  installed  in 
the  outlet  tunnel.  During  the  season  of  1910, 
the  remaining  04. WO  cu.  yds.  of  material  were 
sluiced,  mostly  from  the  second-stage,  and 
partly  from  the  tliird-stage  flumes.  The  dam, 
was  completed  during  August,  1910. 

The  building  of  auxiliary  structures  pre- 
sented no   special  points  of  interest,  and  the 
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Fig.   3 — Cross   Section   of  Conconully    Dam. 


the  feed-flume  and  the  bottom  of  the  pit,, 
which  difference  ranged  from  129  to  169  ft, 
for  the  first  stage,  and  from  114  to  140  ft. 
for  the  second  and  third  stages.  A  flow  of 
from  2  to  3  sec-ft.  was  delivered  under  pres- 
sure through  a  4-in,  pipe  at  the  head  of  the 
borrow-pit  dirt  flume  near  its  bottom.,  serving 
as  push-water.  The  remainder  of  the  avail- 
able water  was  used  as  push-water  at  the  point 
where  the  pit  flume  dropped  its  load  into  the 
main  dirt  flume.  A  small  quantity  of  water, 
however,  was  allowed  to  enter  the  pit  at  its 
upper  end  on  a  level  with  the  supply  flume,  in 
order  to  cause  the  fine  upper  material  to  slide 
in   from  above. 

A  7.xl3-in.  screen  was  used  at  the  head  of 
the  pit  flume  during  the  1908  season,  to  ex- 
clude large  rock,  but  its  use  was  discontinued 
after  the  water  supply  was  increased. 

The  main  dirt  flume  ran  along  the  lower 
ed.ge  of  the  pits  opposite  the  point  on  the  dam 
equidistant  from  its  ends,  and  then  proceeded 
on  a  high  trestle  from  the  mountain  side  to 
the  dam.  On  reaching  the  dam,  the  main  flume 
connected  on  either  side  with  two  lateral 
flumes  near  the  down-stream  toe  of  the  dam, 
and  continued  to  similar  flumes  close  to  the 
up-stream  toe,  When  the  dam  was  built  up  to. 
the  elevation  of  the  first  lateral  flumes  the. 
main  trestle  was  raised  29  ft.,  and  was  con- 
nected with  a  new  flume  laid  along  the  moun-. 
tain  side,  while  the  new  lateral  flume  trestles, 
were  built  closer  to  the  center  line  of  the  dam. 
In  the  final  finishing  of  the  dam,  a  single  flume- 
was  built  on  trestle  near  the  center  line. 

The  main  dirt  flume  was  built  with  wooden 
sides  slightly  inclined  outward,  and  with  a 
curved  bntlnm  of  \o.  10  mild  steel  with  a  12- 


dam,  or  about  40  sec-ft.  per  square  mile  of 
drainage  area.  It  was  cut  into  the  west  ridge 
and  was  provided  with  concrete  crest  and 
channel  Hning,  the  point  of  discharge  at  the 
foot  of  the  hill  being  300  ft.  from  the  down- 
streain  toe  of  the  dam. 

The  discharge  from  the  reservoir  is  through 
a  tunnel  in  the  hard  granite  mountain  side  on 
the  east,  partly  lined  with  concrete,  in  which 
two  36-in.  common  water-works  gates  were  in- 
stalled. These  are  set  side  by  side,  and  op- 
erated through  a  vertical  shaft  connecting 
with  the  surface  and  well  up  stream  from  the 
center  line  of  the  dam.  The  tunnel  was  left 
unobstructed,  and  the  water  stored  during  the 


following  remarks  will  be  confined  ti  the  hy- 
draulicking  feature. 

The  original  supply  flume  had  a  capacity  of 
17  sec-ft.  Its  location  is  shown  on  Fig.  5.  At 
the  end  of  the  1908  season  it  was  decided  to 
increase  this  capacity  to  20  sec-ft.  Small 
storage  reservoirs  were  built  above  the  flume 
intakes  to  permit  of  concentration  of  the  flow 
during  the  dry  season  for  two  shifts  or  one 
shift  each  day.  The  large  boulders  found  in 
the  pit  had  to  be  broken  by  blasting,  or  wasted, 
to  prevent  them  from  accunnilating  in  the 
bottom.  For  this  reason  two  pits  were  kept  in 
operation   alternately. 

The  feed-water  was  led  down  the  imanitain 


TABLE  II.— SLUICING  CONCONULLY   DAM. 


Fig.  4 — Plan  of  Conconully   Dam. 


Season. 


April  22d-October  loth,  1908 
April   14th-Novemher   13th. 
March    31st-June    24th,    1910 
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1.S7 
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in.  radius.  The  width  at  the  top  was  2  ft.  9 
ins.  and  the  total  depth  2  ft.  3  ins.  The  vel- 
ocity of  the  water  ranged  from  14  tn  18  ft. 
per  sec. 

It  soon  became  apparent  that  the  angular 
rocks  sliding  on  the  bottom  caused  serious 
wear,  and  when  11,000  cu.  yds.  had  been  de- 
livered, many  holes  ha4  been  worn  within  a 
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Strip  in  the  center  (>  ins  wide,  tlic  steel  higher 
up  showing  httle  wear.  The  Hinnc  was  then 
given  a  flat  wooden  bottom  Iti  ins.  wide,  and 
lined  with  No.  10  mild  steel,  which  stood  the 
wear  tar  better. 


ing  ridges,  the  principal  ridge  lieing  along  the 
down-stream  slope.  By  deflecting  screens, 
gratings,  spouts,  and  other  means,  the  coarsest 
material  was  discharged,  as  far  as  possible, 
outward,    and    the    liner   material    inward,   to- 


Fig.   5 — Conconully    Reservoir   Water  Supply    Flumes   and    Borrow  Pits. 


.\t  the  end  of  the  first  season,  when  it  was 
decided  to  increase  the  water  supply  froiu  lo 
to  26  sec. -ft.,  the  dirt  flume  wa.->  rebuilt  to 
rectangular  shape,  with  a  bottom  30  ins.  wide 
and  lined  with  %-in.  high-carbon  steel,  and 
27-in.  sides  lined  for  the  lower  6  ins.  with  No. 
10  mild  steel.  The  heavier  and  harder  steel 
answered  the  purpose  satisfactorily,  and  last- 
ed through  the  delivery  of  252,000  cu.  yds.  of 
material,  showing  serious  wear  only  at  the  butt 
joints. 

The   flumes   had   4  per  cent  grades,   except 


ward  the  pond  maintained  between  the  two 
ridges.  The  surplus  water  from  the  pond  wasi 
drawn  off  on  the  reservoir  side  through  flumes 
near  the  ends  of  the  dam,  which  were  al- 
ternately raised  C  ins.  at  a  time,  the  pond  be- 
ing maintained  at  a  depth  of  from  12  to  18 
ins. 

The  material  settling  in  the  pond  consisted 
of  very  fine  sand  and  silt,  the  coarser  sand  and 
gravel  coming  to  rest  on  the  sloping  sides  of 
the  pond,  and  the  large  rock  dropping  vertic- 
ally and   sliding  down   the  cone  slopes.     The 


Note  -  Wbere  settlement  was 
not  observed  during  entile  time 
of  const! uction,  tbe  obsei  ved 
eettjeuient    Tune  elapsed=  probable 
total  settlement;  Time  between  flist 
observation  and  July  1,  1910. 
tSee  Diagram) 


tcmatic  stirring  with  i)addles,  but  when  this 
tendency  to  stratilication  liecanie  more  marked 
and  could  not  be  satisfactorily  prevented  or 
counteracted,  it  was  decided  to  introduce  an 
artificial  core  with  puddling  materia!  from 
other  sources.  The  surface  material  in  the 
valley  below  the  dam,  consisting  of  black, 
loamy  sand,  was  well  suited  to  form  a  core. 
This  material  was  hauled  in  by  scrapers  on  an 
up-bill  road,  dumped  on  a  platform  and 
washed  into  thc^dam  through  an  8-in.  pipe.  In 
order  to  insure"  against  stratification  across 
this  core,  two  wooden  diaiihragms  were  built 
of  2  by  4-in.  studding  and  1-in.  boards,  which 
were  first  given  a  vertical  position  and  made 
to  step  back  in  sections,  so  as  to  have  their 
center  plane  correspond,  as  nearly  as  possible, 
with  the  center  plane  of  the  general  core,  but 
wbKh  were  later  liuilt  in  a  sloping  position. 
Thus,  while  the  material  from  the  upper  bor- 
row-pits  was  hydraulickcd  in  on  the  slopes, 
the  core  material  was  washed  in  through  the 
8-in.  pipe  between  diaphragms.  The  artificial 
core  was  started  at  an  elevation  14  ft.  above 
the  general  base  of  the  dam  in  the  late  spring 
of  1909,  and  was  continued  about  39  ft.  up  to 
the  high-water  line.  It  contains  in  the  aggre- 
gate 11,000  cu.  yds.  and,  owing  to  the  long 
haul  of  about  1,000  ft.  on  a  7  per  cent  up- 
grade, and  also  to  the  necessity  of  using  a 
large  quantity  of  hunber  for  diaphragms,  its' 
cost  was  quite  high. 

The  coarse  rock,  as  dumped  on  the  outer 
slopes,  was  of  sufficient  size  to  serve  as  rip- 
rap, but  it  did  not  prove  possible  to  deposit  it 
to  final  slopes  by  the  use  of  water  alone,  and 
after  hydraulicking  was  completed,  it  required 
a  large  amount  of  hand-work  to  obtain  reason- 
ably  good   slopes. 

.\s  the  quantity  of  rock  found  in  the  bor- 
row-pits  was  larger  than  had  been  estimated, 
the  relative  quantity  of  rock  on  the  water 
slope  became  sufficient  to  justify  the  steepening 
of  this  slope  from  3  :  1,  as  had  bfen  originally 
designed,  to  2%  :  1  for  the  upper  2(5  ft.  of  the 
dam.  as  shown  by  the  dotted  lines  in  the  cen- 
tral section  on  Fig.  3. 

The  dam  was  built  with  a  super-elevation 
of  1  ft.  across  the  valley,  equivalent  to  nearly 
2  per  cent  of  its  height.  In  view  of  the  hard 
pounding  and  washing  which  the  material  re- 
ceived in  being  dumped,  and  the  prevalence  of 
sand  and  gravel,  this  provision  may  seem  ex- 
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Fig.  6 — Plan  of  Dam  Showing  Contours  of  Equal    Settlement. 


the  short  borrow-pit  flumes,  which  had  8  per 
■cent  grades,  and  the  third-stage  flumes  for  the 
finishing  of  the  dam.  which  for  part  of  the  dis- 
tance back  had  a  3  per  cent  grade. 

The  material  was  discharged  from  delivery 
points  at  the  dam  in  two  rows  of  cones,  form- 


pond  at  first  was  quite  wide,  but,  as  elevation 
was  gained,  it  narrowed  up  to  such  an  e.xtciU 
that  in  spite  of  skillful  handling,  the  sloping 
coarse  sand  layers  would  at  times  extend  will 
into  the  puddle  section  and  sometimes  clear 
across  it.     Such  layers  were  broken  up  by  sys- 


cessive.  During  the  progress  of  construction, 
however,  it  was  found  that  as  the  load  came 
on  the  base,  considerable  settlement  occurred 
in  the  trestles,  due  apparently  to  a  compacting 
of  the  fine  loamy  sand  in  the  foundation.  The 
amount  of  this  settlement,  extending  over  the 
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last  550  daj's  of  construction,  is  shown  on  Fig. 
<)  by  contour  lines,  tile  maximum  settlement 
being  3.9  ft.,  and  occurring  along  the  old 
-creek  bed.  In  total  volume,  this  settlement 
amounted  to  15,.500  cu.  yds,  and  while  it  may 
have  ceased  on  the  completion  of  the  dam,  it 
was  deemed  wise  to  finish  to  the  super-eleva- 
tion above  mentioned.  Careful  watch  was  kept 
for  possible  evidence  of  a  swelling  up  of  the 
ground  surface  beyond  the  toes  of  the  dam. 
but  none  was  observed.  The  degree  of  ef- 
fectiveness of  the  sluicing  for  each  season  is 
shown  in   Table   II. 

The  decreasing  percentage  of  material  car- 
ried by  the  water,  in  spite  of  increasing  skill 
and  larger  water  supply,  is  due  to  the  increas- 
ing proportion  of  coarse  rock  in  the  borrow- 
pits.  It  will  be  observed  that,  of  the  total  7,- 
073  hours  of  sluicing,  1,0II2  hours,  or  about 
1.5  per  cent,  were  lost.  This  was  due  princi- 
pally to  clogs  in  the  dirt  flumes,  and  in  part 
also  to  breaks  m  the  feed  flume,  and  to  the 
jiecessity  of  replacing  the  dirt  flume  bottoms. 

The  largest  output  in  any  one  day  was  181 
cu.  yds.  per  hour,  at  which  time  the  water 
carried  5.3  per  cent  of  solids.  The  largest 
rocks  carried  in  the  flume,  with  25  sec-ft.  flow, 
weighed  250  lbs.  The  waste-water  froin  the 
pond  did  not  run  out  perfectly  clear,  but  con- 
tained from  0.1  to  0.2  per  cent  of  silt,  which 
sometimes  rose  to  0.5  per  cent.  The  total  loss 
of  silt  from  this  cause  during  the  entire  work 
is  estimated  at  20,000  cu.  yds.  The  segregat- 
ing effect  of  the  water  caused  an  increase  of 
dam  measurement  over  borrow-pit  measure- 
ment, possibly  offset  in  part  by  a  shrinkage 
where  sand,  gravel,  and  rock,  with  some  silt, 
happened  to  be  well  mixed  in  the  dump  pile. 
The  swell  in  volume  during  the  first  season 
was  estimated  at  12  per  cent,  but,  for  the 
completed  work,  a  lower  percentage  is  com- 
puted, as  follows : 

Cu.  yds. 

Sluiced  from  side-hill  borrow-pits 349,455 

Loss  in  waste  water 20,000 

Remaining  in  dam,  pit  measurement .329,455 

Volume  of  dam  above  original  sur- 
face     336,000 

Volume  of  dam  below  original  sur- 
face       15,500 

Total  volume  of  dam 351,500 

From  valley  pits 11.600 

From  side-hill   pits,    bank   mea.sure- 

ment    SSS-S""        ,, 

Swell,  3.2%    lO-'H'' 

Many  physical  analyses  were  made  of  the 
material  in  the  tight  section  of  the  dam,  of 
which  those  in  Table  III  are  representative. 
Table  IV  contains  the  results  of  a  few  perco- 
lation experiments  which  were  made.  The 
temperature  was  not  noted  continuously,  but 
was  subsequently  reported  to  have  averaged 
approximatelv  70°  F.  .A.  correction  has  been 
applied  on  the  basis  of  Hazen's  formula,  and 
the  figures  in  Table  IV  are  on  a  basis  of  50° 
temperature. 

The  high  rate  of  percolation  in  the  hue  silt. 
Sample  A,  is  surprising,  even  though  the  ma- 
terial was  not  compacted  in  the  tank  except  in 
so  far  as  it  settled  by  subsequent  admission  of 
water.  Sample  D  and  E  showed  one-third  the 
rate  of  percolation  when  tamped,  as  compared 
with  being  put  in  loose,  and  if  this  ratio  be 
likewise  applied  to  Sample  A,  a  rate  might 
have  been  noted  of  nearly  190,000  gals,  per 
dav. 


TABLK    v.— COST   OF   CONCONULLY    DAM. 


Hydraul- 
icking. 

Clearing    reservoir    .site 

Main    dam: 

Creek  diversion    

Clearing  dam   site 

Trenches    

Sheet-piling   

Hydraulicking: 

Plant     $69,099 

Supplies    11.783 

Labor    74,755 

Total    

Puddle  core  

Sloping    

Cleaning  up 

Miscellaneous    


Co.st  per  Cubic  Yard, 

Bank  Measurement. 

Side-hill            Bottom 

pits,                   pits. 

Main 

:ia9,:ioo            11,600 

datn. 

Total. 
$     7.652 

cu.  yd.              cu.  yd. 

$965 

936 

1,862 

13.982 

155,637 

22,885 

S,46o 

i.382 


Outlet  works    

Spillway 

Telephone    

Real  estate 

General  investigation  of  dam  sites. 


208,219 
23,114 
34.61.'i 
2,827 
30,977 
19,028 


•20.33 

3.4. 

21.1.9 


S1.97 


13.000  acre-ft., 
•Cents. 


ut  $-1.95. 


.$324,325 


The  sandy  loam,  representeil  by  Samples  E 
and  F,  may  be  considered  water-tight.  Sam- 
ple E  was  taken  closer  to  the   point   of   dis- 

TABLE    IV.— PERCOLATION    EXPERIMENTS, 
CONCONULLY'  DAM. 
Percolation  rate,  in 
gals,    per  acre   per     Kate   observed    at 
Sample,     day;    3    ft.    of   ma-       end   of   following 
terial  under  a  3-ft.       period, 
head. 
MATERI.AL   DEPOSITED   IN  DRY.    LOOSE 
CONDITION    IN    TANK. 


A 

561,000 

12  hours 

D 

16,600,000 

%  hour 

E 

98,000 

23  hours 

F 

13,300 

62  hours 

MATERIAL  PACKED  IN  TANK  IN  S-IN.  LAY- 
ERS  WITH   IRON   CONCRETE   TAMPER. 
E  34.700  39  hours 

F  4,500  12  hours 

charge  than   Sample  f,  and  averaged  coarser, 
which  explains  the  high  rate  of  percolation. 

Referring  again  to  core  silt,  as  per  Sample 
A,  the  effect  of  compacting  by  superincumbent 


trated  the  silt  core,  shows  the  absolute  neces- 
sity of  avoiding  stratification,  and  justified  the 
additional  expense  involved  in  the  adoption  of 
the  artificial  core. 

The  distribution  of  the  material  in  the  dam 
as  built  is  fairly  represented  by  the  cross-sec- 
tion Fig.  7,  which  also  shows  the  stages  of 
completion  at  the  end  of  each  season,  and  may 
with  advantage  be  compared  with  the  central 
section  on  Fig.  3,  showing  the  original  design. 

Cost. — The  total  cost  of  the  reservoir,  ar- 
ranged by  its  principal  features,  is  shown  in 
Table  V.  The  items  in  the  table  include  all 
charges  for  administration,  engineering,  and 
general  expenses.  The  cost  of  puddle  core 
includes  lumber  for  diaphragms.  The  total 
material  in  the  dam  is  351,500  cu.  yds.  and  the 
combined  cost  of  hydrauhcking  and  puddle 
core  is  $178,522,  making  the  average  cost,  on 
the  basis  of  bank  measurement,  50.8  cents  per 
cu.  yd.,  including  lumber  for  core  and  all  over- 
head charges,  but  exclusive  of  the  cost  of 
sloping. 

The  details  of  the  cost  of  hydraulicking  are 
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Fig.  7 — Sections  of   Material   Placed   In   Dam  and    Its   Distribution. 


weight  would  probably  reduce  its  rate  of  per- 
colation, there  being  no  apparent  reason  why 
this  material,  when  well  packed  and  with  sur- 
plus water  squeezed  out,  should  not  bv  as 
tight  as  clav. 

The  results  with  Sample  D,  which  was  taken 
from    a    coarse    sand    layer    which    had    pene- 


The  prices  paid  for  labor 


Pass 

sieve 
No. 

4 

10 
20 
40 
60 
SO 
100 
200 


Stops 

on 

sieve 

No. 

4  - 

10 

20 

40 

60 

80 

100 

200 


TABLE   UI.— PHYSICAL  ANALYSES 

by  Weight.- 


A 

0 

0.52 

1.03 

0.76 

7.68 

12.21 

7.70 

33.70 

36.48 


Taken  from  dam 


Elevation 
Source     . . 


100.0 
at  Station  (•  5  4-  50 
2.252 


B 

0 

0.16 
0.37 
2.34 

10.66 
S.lfi 
5.83 

36.99 

3.5.49 

100.0 
Average  1 
of  5      1- 
samples  J 
2.243 


-Percentage. 

C 

S.45 

6.70 
11.15 
23.59 
15.52 

9.65 

2.41 
12.60 

9.93 


100.0 
r  Average  I 

\       of" 
1  samples! 

2.251 


11 

6.4" 
9.3S 
16.60 
1  2.20 
43.45 
5.75 
1.73 
2.93 
1.50 

100.0 

9  4-00 

2.252 


E 


-Side-hill  borrow  pits.- 


Pure  silt. 


Coarse 

sand  found 

stratified 

in  core. 


0 

0.56 

3.31 

7.03 
10.16 
12.69 

6.25 
29.14 
K0.86 

100.0 

3-^  80 

2,269  2,269 

Valley  borrow-pits. 

Fine,  black,  sandy 
loam. 


0 

II 

0.50 
0.5S 
O.SI 
0.5X 
19.00 
78.50 

100.0 

1  -f  10 


shown  in  Table  VI. 
were  as  follows : 

For  S  hours. 

Common    labor    $2.25@2.50 

Pitmen     2.75@3.00 

Giant    men    3.00 

Powder  men    3.00 

Carpenters     4.00@4.50 

F(.iremen    5.00 

It  will  be  noted  that  the  steel  lining  cost 
4.25  cts.  for  material,  and  1.48  cts.  for  replac- 
ing, or  a  total  of  5.73  cts.  per  cu.  yd.  of  sluiced 
material  in  the  dam. 

TABLE   VI.— COST   OF   HYDRAt'LlCKING. 
CONCONULLY  DAM. 


t>  OS 
Peed   supply    dams   and    flumes. ..  .$17,140  5.04 
Dirt    flumes    and     trestles,     exclu- 
sive   of    flume    lining 20.12S  5.94 

Steel    lining    14.964  4.40 

Pipes,    giants   and   hose 3,725  1.09 

Electric   light   plant 1,250  0.37 

Proportionate      share       of       camp 

buildings     1,116  0.S3 


^^- 
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Superintendence    5,076  lA'J 

Administration,     englneerins     and 

general  expenses   ",S05  2.29 

$71,204  20.95 

Less   value   of  plant   on   hand 2,105  0.62 

J69.099  20.33 

Supplies — 

Tools    J2,150  0.63 

Rubber  boots  and  clothing 2,700  O.SO 

Powder  and  explosives 4,793  1.41 

Proportionate     share       of       camp 

buildings    170  0.05 

Superintendence     77G  0.23 

Admini.'^tration.     engineering    and 

general  expenses 1,1!14  0.36 

J11.7S3  3.4S 


Labor- 


♦-         w 


^3 


Sc- 
enic 


OJ 


Foremen    $4,274  1.25 

Building  road  to  pit 571  0.17 

Clearing  borrow-pit    547  0.16 

Feed-supplv  Hume  tenders 7,261  2.11 

Giant  men  2,365  0.70 

Pit  men   13.232  3.S9 

Clearing  pit  of  rock 8,358  2.46 


Building  lateral  flume  In  pit 

Hauling  and  laying  pipe  in  pit.... 

Dirt  flume  tenders 

Labor,   steel  lining 

Spreading    material    and    puddling 

In  dam 

Carpenters  on  dam  and  flumes 

Black.'^mith    

Operating  light  plant 

TraiK-^port  ing  laborers  

Dismantling  plant  

Proportionate     charge     for     camp 

buildings   

Superintendence   

Administration,     engineering     and 

general  expenses   


963 
2,707 
7,748 
4,975 

0.2s 
0.7ff 
2.28 
1.46 

1,.^">4 

3,915 

944 

767 

1.308 

936 

0.40 
1.15 
0.27 
0.24 

0.28 

998 
4.543 

0.29 
1.34 

6.989 

2.06 

$74,755       21.99 


STEAM     AND      ELECTRIC      RAILWAY      SECTION 


Impact  Tests  on  Reinforced   Concrete 
Trestle  for  C,  M.  &  St.  P.  Ry. 

BV    J.     H.    PRIOR.* 

Some  tests  to  determine  the  amount  of  im- 
pact on  a  trestle  of  reinforced  concrete  under 
train  loads  have  recently  been  completed  by 
the  Ensineering  Department  of  the  Chicago, 
Milwaukee  &  St.  Paul  Railway  under  the  di- 
rection of  Mr.  C.  F.  Loweth,  Chief  Engineer 
of  that  railway.    The  tests  were  made  on  the 


ing,  but  the  above  train  was  equivalent  only 
to  about  E-3.")  loading.  An  engine  of  class 
A-2  was  selected  because,  in  this  type,  which 
is  a  four-cylinder  compound,  the  unbalanced 
weights  on  the  drivers  are  rather  excessive, 
and  were  expected  to  produce  greater  impact 
than  other  classes  of  locomotives.  A  marker 
was  placed  on  one  driver  so  that  the  location 
of  the  counter-weight  might  be  determined  for 
the  various  runs. 
The  four  extensoireters  and  the  deflectome- 
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Test-  Tro/n 
Fig.   1 — Diagram   of  Test  Train,  C,   M.  &   St.   P.   R'y. 


reinforced  concrete  trestle  shown  in  Figs.  2 
and  4,  by  R.  L.  Stevens,  assisted  by  an  in- 
structor from  the  University  of  Wisconsin  ex- 
perienced in   such   work. 

An  examination  of  Fig.  4  shows  the  trestle 
to  consist  of  two  beams  A,  supporting  the  slab 
B,  forming  a  double  T-beam.  The  total  depth 
of  this  beam  is  3  ft.  6  ins.,  but  if  the  parapets 
are  considered  as  part  of  the  beam  this  depth 
is  increased  to  .5  ft.  4  ins.  As  the  span  is  only 
16  ft.  center  to  center  of  piers,  the  concrete 
beam  has  a  large  ratio  of  depth  to  span.  Some 
unexpected  difficulties  were  encountered  in  this 
work,  due  to  this  ratio  of  depth  to  span,  and 
also  to  the  fact  that  the  girders  are  practically 
continuous  over  the  supports. 

The  information  mostly  sought  in  these  tests 
was  the  unit  stress  in  the  steel  due  to  the 
total  load  on  the  structure  including  impact, 
as  this  information  is  of  fundamental  im- 
portance in  the  design  of  similar  structures. 
On  account  of  the  great  depth  of  span  com- 
pared with  its  length,  and  the  partial  contin- 
uity of  the  beam  over  the  supports,  which 
had  been  only  partly  relied  upon  in  the  design, 
the  unit  stresses  in  the  steel  w-ere  low.  and  the 
consequent  distortions  were  so  small  that  er- 
rors of  the  smallest  magnitude  affected  the 
results  by  large  percentages.  On  account  of 
this,  the  results  as  a  whole  are  somewhat  un- 
satisfactory, but  are  thought  worthy  of  publi- 
cation in  order  to  mark  out  a  little  progress 
in  the  subject  and  save  others  from  traversing 
the   same  ground. 

Table  I  gives  most  of  the  important  results 
of  the  tests.  Following  is  a  description  of 
the  manner  in  which  trese  results  were  ob- 
tained. The  test  train  shown  in  Fig.  1,  con- 
sisting of  the  railway  company's  class  .-^-2  en- 
gine, one  gondola  car.  loaded  with  sand,  and  a 
caboose,  was  used  for  making  the  test.  The 
trestle  spans  were  designed  for  an  E-50  load- 

"Assistant  Engineer.  Engineering  Dept.,  C,  M. 
&   St.   P.  Ry.,   Chicago. 


ter  used  in  the  tests  were  loaned  by  the  Uni- 
versity of  Wisconsin.  The  tests  were  con- 
ducted in  a  manner  similar  to  those  made  by 
the  American  Railway  Engineering  Associa- 
tion.t  The  four  extensometers  were  at- 
tached to  the  bars  which  had  been 
built  into  the  girder  so  as  to  project 
a  short  distance,  as  shown  at  A  in  Fig.  2.  One 
cxtenscmeter  was  located  on  the  side  of  each 
girder.  The  projecting  bars  are  located  in 
the  same  plane  as  the  low-est  reinforcing  steel 
in  the  girders,  so  that  the  deformations  meas- 
ured were  the  actual  deformations  of  the  steel 
reinforcement.  The  deflectometer  was  attached 
near  the  center  of  one  of  the  girders.  The 
deflections  wxre  so  slight,  however,  that  no 
records  of  any  value  were  obtained  from  this 
instrument,  and  consequently  no  results  from 
it  are  mentioned  in  this  report. 

In  Fig.  .5  are  shown  some  diagrams  obtained 
from  the  extensometer  to  a  scale  enlarged  two 


ends  of  the  curves.  An  examination  of  these 
diagrams  shows  the  presence  of  some  lost 
motion,  due  either  to  the  projecting  bar,  or 
the  imperfection  of  the  extensometer.  On  ac- 
count of  the  small  amount  of  the  distortions, 
this  lost  motion,  if  not  corrected,  would  intro- 
duce a  substantial  error.  The  amount  of  this 
lost  motion  was  determined  as   follows : 

.•\  theoretical  investigation  of  the  properties 
of  the  section  of  the  spans  tested,  comprising 
the  girders,  floor  slab  and  parapet,  showed 
that  if  all  were  assumed  to  act  together,  the 
section  has  a  resisting  moment  in  inch  pounds 
of  1,081  times  the  unit  stress  in  the  steel  in 
the  lower  portion  of  the  beam.  For  the  test 
train  this  resisting  moment  gives  a  unit  stress 
due  to  live  load  only  in  the  reinforcing  steel 
of  hut  ()8o  lbs.  per  sq.  in.  and  103  lbs.  per  sq. 
in.  tension  in  the  concrete  at  the  top  of  the 
parapet  wall  over  the  piers.  These  low- 
stresses  throughout  cause  only  small  distor-- 
tions  in  the  steel  and  give  small  ordinates  in 
the  extensometer  diagrams. 

For  the  E--50  loading,  including  impact  and 
dead  load,  the  stresses  at  the  same  points  are 
2,310  lbs.  in  the  steel  and  344  lbs.  in  the  con- 
crete. Since  this  bridge  has  never  in  its  life-, 
time  been  loaded  to  quite  this  amount,  it 
seeins  justifiable  to  assume  that  there  are  ex- 
tensive regions  to  which  the  concrete  on  the 
tension  side  has  never  been  ruptured,  and  that 
in  the  remaining  portions  the  elongation  of 
the  steel  is  sufficiently  restrained  by  the  sur- 
rounding concrete  to  justify  the  assumption 
that  the  entire  section  acts  effectively  to  re-, 
sist  distortions  due  to  bending. 

Using  the  above  assumptions,  there  is  shown 
in  the  4th  and  .jth  columns  of  Table  III  the 
calculated  stress  in  the  steel  for  the  test  train 
with  its  corresponding  ordinates.  These  or^ 
dinates  were  assumed  to  be  correct  for  static 
loads. 

It  is  reasonable  to  assume  that  the  error  of 
lost  motion  mentioned  is  a  constant,  and  that 
it  affects  all  of  the  "measured  ordinates"  in 
column  2,  Table  II,  by  the  same  airiount.  If 
these  "measured  ordinates"  contain  a  constant 
error,  this  constant  error  will  be  eliminated 
whenever  we  are  considering  the  differences 
between  tw-o  "measured  ordinates."  Now  it 
is  known  that  for  speeds  of  8  miles  per  hour 
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Fig.    2 — Reinforced-Concrete    Trestle    Tested    for    Impact. 


times.  The  "measureil  ordinates,"  which  arc 
shown  in  column  2  of  Table  II.  were  obtained 
from  these  diagrams  by  scaling  on  the  dia- 
gram the  distance  between  the  curve  and  a 
base    line    drawn    to   connect    the    zero    stress 
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the  impact  is  practically  nothing,  and  that  the 
dilTerence  between  "measured  ordinate"  for  8 
miles  per  hour  and  the  "measured  ordinate" 
for  20  miles  per  hour  gives  the  increase  in 
ordinate,  due  to  impact  at  20  miles  per  hour. 
Tlie  difference  between  "measured  ordinates"' 
for  speed  of  8  miles  per  hour  and  the  "meas- 
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ured  ordinates"  for  a  speed  of  20  miles  per  selected  IjecaiNo  it  agrees  in  a  reasonable  way 
hour  in  Table  II  is  0.012.  This  difference  di-  with  the  values  obtained  for  a  speed  of  20 
vided  by  the  total  calculated  ordinate  for  in-       miles  per  hour  in  a  large  number   of  experi- 
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Fig.  3 — Location  of  Counter-Balances  on  Locomotive,    in   Lowest   Position. 

strument  No.  9  in  column   "1.  Table  III,  is  0.2,       ments    on    ^teel    structures.*      \Mien    the    im- 
uliich    if   our   assumptions    arc     ri,ght,    would       pact    for   20   miles   per   hour   has   been   detcr- 

TABLE  I.  — SUMMARY  OF  RESULTS  OF  IMP.^CT  TESTS. 

(1)                                               i2i               rS)                (4)               (5)  n;i               (7)  (.S)                  (u) 

Extensometer             Extensomoter  Extensomc-ter  Kxtensometer 

Speed                                               No.  1).                            No.    10.  No.    11.  No.  12. 

m.p.h.                                     Engine.         Car.         Engine.         Car.  Engine,          Car.  Engine.           Car. 

S Percentage  of  Impact. 

20 10                  11                   14                  2.5  1:.                  .54  IS                      32 

45 10       32        14       31  IS       24  20         21 

50 33        32       30       4»  33       24  4.',         27 

60 41       3S       40       31  42       3;(  54        27 

21 14       29        19        ..  ir,       42  12         IS 

03.5 3S       40       27       S"  IS       30  33         IS 


ll-j%a  —  100%a  =  %  C.024  —  .022)  —  .12 
15%a  =  .011 
a  =  .073 

From  the  above  we  .get  "calculated  ordinate" 
for  speed  of  8  miles  per  hour,  O.OT-'?.  "Meas- 
ured ordinate"  for  speed  of  8  miles  per  hour 
is  0.012.  in  the  second  column  of  Table  II. 
Their  difference  is  the  constant  error,  0.073  — 
0.012  ~  O.0(il.  If  the  constant  error  thus  de- 
termined is  added  to  the  "measured  ordinates" 
in  colunm  2,  Table  11,  we  obtain  column  3, 
Table  II,  marked   "corrected  ordinate." 

The  difference  between  the  "corrected  ordi- 
nates" of  column  3,  Talilc  II,  and  the  "cor- 
rected static,"  column  4,  is  the  "excess  over 
static,"  column  .5.  The  values  in  coluinn  5 
divided  by  the  values  in  column  4  give  the 
percentages  of  impact,  column  6. 

C'olunm  0  of  Table  II  is  the  2nd  coluirm 
of  Table  I.  The  other  columns  of  the  "sum- 
mary of  results,"  Table  I,  were  obtained  in 
the  same  manner  from  tables  similar  to  Table 
n.  I)ut  not  shown  in  this  report.  The  "cor- 
rected static"  ordinates  for  the  extensomcters 
]u.  11  and  12  obtained  in  a  similar  manner  to 
extensometer  No.  f)  of  Table  II,  are  shown 
in  the  0th  column  of  Table  III,  wdiere  they  are 
compared  with  the  calculated  ordinate  shown 
in  the  -Jtb  column  of  the  same  table.  Con- 
sidering   the    small    quantities     involved,      the 


f^ifensofnefer  A'o  9 


Record  f/o  9 


iOMPH 


show  an    impact   of   2o   per   cent 
of  20  miles  per  hour.     The  vahu 


for  a   speed 
20  per  cent 


mined,   it   is   an    easy   matter   to  make  an   ap- 
pro-ximation  of  the  lost  motion  and  to  correct 


T.\BI.E  II.— ijRDINATES  AND  IMPACT,  EXTENSOMETER  NO.  '.). 

(1)  (2) 

Speed  Measured 

m.p.h.  ordinate. 

Ins. 

S 0.012 

20 0.024 

45 0.024 

50 0.030 

GO (1.042 

21 Ojlj- 

C3.5 O.11411 


(3) 

(4) 

(5) 

(0) 

Corrected 

Corrected 

Excess 

Excess 

ordinate. 

static. 

o\'er  static. 

impact. 

Ins. 

Ins. 

Ins. 

I'er  cent 

0.073 

0.073 

O.OilO 

0.08S 

0.073 

0.012 

10 

0.0S5 

0.073 

0.012 

10 

0.097 

0.073 

0.024 

33 

0.103 

0.073 

0.030 

41 

0.0S3 

0.073 

0.010 

14 

0.101 

O.073 

0.02  s 

3S 

just   calculated   was   obtained    from   a   reading 
of   only   one   instrument,   e.xtensometer  No.  9. 


the  "measured  ordinate"  by  the  calculated  lost 
motion,  so  as  to  obtain  the  values  in  the  third 


TABLE  III.— RESULTS  OF  TESTS.  EXTENSOMETER  NO.  '.). 


E^ 

te 

isonieter. 

Calci 

Int 

-d 

0 

rdinates. 

Static 

Ordinates. 

(1) 

(2) 

(3) 

(4) 

C"i) 

(0) 

(7) 

No. 

Lever 

Length  of 

Stress. 

Ordinate. 

"Corrected 

extens. 

ratio. 

rod  "L." 
Ft. 

Lbs. 

Ins. 

0 

rdinate. 
Ins. 

Stress 
Ins. 

9 

47.0 

4.3S 

eso 

0.059 

0.073 

S40 

in 

47.2 

4.40 

6S0 

0.059 

0.073 

840 

it 

52.5 

4.35 

6S0 

0.006 

0.067 

690 

12 

4S.5 

4.25 

6S0 

0.061 

0.133 

14S0 

The  records  of  twii  other  instruments,  not 
shown,  give  values  of  bj  per  cent  and  IS  per 
cent.  The  values  given  by  the  4th  instrument 
.are  divergent,  but  can  be  accounted  for  bv  the 


•iS^l^'c/l>c  -' 


column  of  Table  II,  calleil  "corrected  ordi- 
nate." This  "corrected  ordinate"  is  obtained 
by  the  following  equation,  in  which,  in  the 
first  member  of  the  equation,  "a"  is  the  cor- 
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Fig.  4 — Details  of  Reinforced-Concrete  Bridge  Tested   for  Impact. 


irregular  character  of  the  quantity  measured. 
Of  these  values,  an  impact  of  1-5  per  cent  was 

*Bulletin    125,    American    Railway   Engineering 
Association  (previously  quoted). 


rccted    ordniatc,    and    where     values  in      the 

second  member   of  the  equation   are  the   first, 

second  and  sixth  items   in  colunm  2  of  Table 
II. 


ffemd  rtoM      ^SfJFH 


fiecari/  /Yo//      SOM.FH 


Kecord  /ya/^       eOMFH 


Fig.   5 — Curves    Drawn    by    Extensometer. 


agreement  is  fair  and  seems  to  justify  the  as- 
sumptions  made. 

Incidentally,  Table  III  shows  that  the  struc- 
ture does  not  receive  anything  like  the  stresses 
for  which  it  was  designed.  The  longitudinal 
joint  I-  of  Fig  4,  between  the  slab  and  the  par- 
apet wall,  which  it  was  thought  inadvisable 
to  count  in  the  design  for  transmitting  longi- 
tudinal shear,  seems  to  be  entirely  effective 
for  that  purpose,  making  the  entire  span  a 
monolith,  and  suggests  that  possibly  the  de- 
sign of  the  parapet  walls  of  similar  slabs 
might  be  modified  so  that  there  might  be  no 
doubt  as  to  the  aliility  to  carry  the  stresses, 
which  they  unquestionably  receive. 

The  location  of  the  counter-hal;ince>  on  the 
locomotives  in  Iheir  lowest  position  with  re- 
gard to  the  center  of  the  span  is  shown  by 
diagram  in  Fig.  3  for  two  runs.  These  runs 
are  typical  of  the  others,  and  from  them  it 
does  not  seem  that  the  location  of  the  counter- 
weight in  its  lowest  i)osition  witji  regard  tLi 
the  center  of  the  span  had  intlucnccd  jiarticu- 
larly  the  amount  of  impact  olitaincd.  How- 
ever, as  the  structure  consists  of  live  spans 
fully  contiinious  and  integral  with  the  piers. 
it  is  hardly  expected  that  the  effect  of  the 
counter-weights  would  be  as  clearly  defined  as 
in  simple  spans,  although  the  tmbalancei! 
weights  may  be  just  as  effective  in  producing 
impact,  especially  if  the  span  had  been  the 
ordinary  shallow  slab,  not  built  in  place. 

.As  shown  on  Table  I,  the  maximum  impact 
(4)tained  under  the  engine  was  between  ■')0 
and  GO  per  cent,  although  the  numlx-r  of  ob- 
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servatioiis  made  was  hardly  suflicicnt  to  war- 
rant the  conclusions  that  no  higher  values 
might    he   eNpectcd. 

.■\s  a    fund   of   definite  information   011   this 


suhjcct  is  of  ccoiioniic  value  in  llie  design 
of  reinforced  concrete  structures,  the  subject 
seems  to  he  worthy  of  further  study  and  in- 
vcstigatitin,    and    the    Chief    ICngineer    of    the 


Chicago.  AlihvauUee  &  St.  Taul  Railway  Co., 
Mr.  C.  !■".  Lowth,  has  at  present  in  mind  sotne 
further  tests  to  he  made  on  shallower  and 
longer   sjians,   if   possible. 


GENERAL    ARTICLES    AND    CLASSIFIED    ITEiMS 


The  New  Standard  Rattler  for  Test- 
ing Paving  Brick. 

I'our  tests  were  formerly  commonly  used 
to  ascertain  the  (luality  of  paving  brick.  These 
tests  were  the  transverse  or  cross  breaking 
test,  the  crushing  test,  absorption  test,  and  the 
abrasion  test  connnonly  called  the  rattler  test. 
Of  these  tests  hut  two— the  absorption  test 
and  the  rattler  test — were  recomniended  for 
common  use  by  the  Organization  of  City  Otli- 
cials  for  Standardizing  Paving  Specihcations. 
The  rattler  test  has  been  for  many  years  a 
matter  of  more  or  less  concern  to  brick  man- 
ufacturers and  engineers,  and  many  experi- 
ments have  been  conducted  in  order  to  deter- 
mine a  definite  and  standard  method  for  mak- 
ing this  test. 

In  1!>00  the  National  Paving  Brick  :\Ianu- 
facturers'  .'\ssociation  (an  organization  dis- 
tinct from  the  National  Brick  Manufacturers' 
.\ssociation>  appointed  a  committee  to  inves- 
tigate the  subject  of  paving  brick  tests  and 
to  recommend  standard  methods  for  conduct- 
ing the  satue.  This  committee  reported  at  tli_e 
annual  meeting  of  the  Association  on  Feb.  T, 
1911.  recommending  certain  changes  in  the 
design  of  the  machine  used  in  the  tests.  This 
report  was  adopted  by  the  Association.  The 
rattler  was  also  accepted  by  the  Organization 
of  Citv  Officials  for  Standardizing  Paving 
Specihcations.  It  may  be  stated  here  that  the 
cost  of  this  standard  rattler  is  estimated  at 
about  $150,  with  $-22..50  extra  for  500  lbs.  of 
shot. 

An  abstract  of  the  report  of  the  conunittee 
of  the  National  Paving  Brick  Manufacturers' 
Association  and  the  specifications  which  ac- 
companied it,  follows : 

Practical  use  of  tlie  rattler  which  was  adopted 
in  1901  by  the  National  Brick  Manufacturers' 
Association  developed  a  great  variation  in  re- 
sults due  to  the  fact  that  the  specifications 
were  not  definite.  These  indefinite  specifications 
led  to  a.  great  difference  in  the  construction  of 
the  machine,  the  character  of  the  shot  and  tlie 
manner  of  conducting  the  test,  so  that  there 
were  as  many  results  as  machines  in  use.  From 
these  results  a  condition  was  created  that  was 
unsatisfactor.v  to  both  the  users  and  makers  of 
paving  brick. 

The  Xational  Paving  Brick  Manufacturers" 
Association  felt  it  so  important  both  to  them- 
selves and  the  users  of  paving  brick  that  they 
authorized  a  series  of  experiments  and  tests  to 
be  made  for  the  purpose  of  specifying  a  rattler 
and  test  that  would  avoid  the  uncertainty  and 
lack  of  uniformity  in  the  National  Brick  Manu- 
facturers' Association  rattler  and  test  formerly 
used. 

Tlie  National  Paving  Brick  Manufacturers' 
Association  appointed  a  committee  to  investi- 
gate the  subject  of  paving  brick  tests,  and  to 
recommend  standard  luethods  for  conducting 
the  same.  Marion  W.  Blair,  of  Indianapolis. 
Ind.,  was  retained  by  a  committee  to  direct  the 
investigation  about  to  be  undertaken.  But, 
prior  to  any  actual  testing,  arrangements  for 
which  had  been  made  at  Indianapolis.  Prof.  Ed- 
ward Orton,  Jr.,  of  Columbus.  C.  dean  6f  the 
College  of  Engineering  of  tire  Ohio  State  Uni- 
versity, offered  to  duplicate,  at  his  own  e.xpense, 
in  his  private  laboratory,  any  series  of  tests 
which  might  be  made,  provided  that  the  results 
of  the  joint  investigation  sliould  be  available  for 
joint  publication  before  some  suitable  technical 
society.  This  offer  was  accepted  and  tests  to 
the  number  of  nearly  1,000  were  made  in  each 
laboratory,  under  conditions  designed  to  permit 
accurate  duplication  and  close  comparison.  The 
machines  used  were  made  from  the  same  pat- 
terns, in  the  same  shops,  and  as  the  work 
progressed  the  changes  of  shot,  replacement 
of  worn  p?rts,   etc.,   were   made   simultaneously 


in  the  two  lalioratories.  The  conclusions 
reached,  therefore,  are  based  upon  the  results 
of  two  independent  investigators,  each  checking 
the  work  of  the  other. 

.-Vfter  due  consideration  of  the  construction 
and  the  results  obtained  by  the  experimental 
use  of  the  rattler,  as  hereinafter  specllled,  it  is 
the  conclusion  of  this  committee  that  the  N.a- 
uonal  Paving  Brick  Manufacturei's'  Association 
has  completed  a  machine  and  specifications, 
covering  its  construction  and  manner  of  opera- 
tion, that  will  produce  uniform  results,  and  that 
the  trouble  of  erratic  results  as  formerly  ob- 
tained is  now  practically  eliminated.  But  we 
are  further  of  the  opinion  that  this  perfected 
machine  can  never  make  the  No.  1  paving  brick 
of  the  different  manufacturers,  or  the  material 
in  the  different  localities  where  the  machine 
will  be  used,  to  test  the  same.  Neither  do  we 
believe  that  it  is  the  duty  or  object  of  this 
Association  to  determine  tlie  class  of  tlie  ma- 
terial that  should  he  used  by  any  city  on  its 
several  streets,  requiring  as  it  were  a  different 
grade  of  material,  or  to  determine  for  the  dif- 
ferent localities  the  class  of  material  that 
should  be  used  in  that  locality,  but  submit  this 
machine  to  the  engineers  or  city  ofllcials  that 
they  may  determine  the  quality  of  the  material 
suitable  for  their  use,  and  to  the  manufacturer 
that  he  may  determine  the  quality  of  the  ma- 
terial of  his  manufacture  in  so  far  as  it  may 
be   determined   by   this   method. 

SPECIFICATIONS     FOR     RATTLER     .\ND 
TESTS. 

The  machine  shall  be  of  good  mechanical 
construction,  self-contained,  and  shall  conform 
to  the  following  details  of  material  and  dimen- 
sions, and  shall  consist  of  barrel,  frame  and 
driving  mechanism  as  herein  described. 

The  Barrel.— The  barrel  of  the  machine  shall 
be  made  up  of  the  heads,  headliners  and  staves. 

The  heads  shall  be  cast  with  trunlons  in  one 
piece.  The  trunion  bearings  shall  not  be  less 
than  L'Vi  ins.  in  diameter  or  less  than  6  ins.  in 
length. 

The  heads  shall  not  be  less  than  %  in.  thick 
nor  more  than  %  in.  In  outline  they  shall  be 
a  regular  14 -sided  polygon  inscribed  in  a  circle 
2S%  ins.  in  diameter.  The  heads  shall  be  pro- 
vided with  flanges  not  less  than  %  in.  thick  and 
extending  outward  2%  ins.  from  the  inside  face 
of  the  head  to  afford  a  means  of  fastening  the 
staves.  The  flanges  shall  be  slotted  on  the 
outer  edge,  so  as  to  provide  for  two  ?4-in.  bolts 
at  each  end  of  each  stave,  said  slots  to  be  13/10 
in.  wide  and  2%  ins.  center  to  center.  Under 
each  section  of  the  flanges  there  sliall  be  a 
brace  %  in.  thick  and  extending  down  the  out- 
side of  the  head  not  less  than  2  ins.  Each  slot 
shall  be  provided  with  recess  for  bolt  liead. 
which  shall  act  to  prevent  the  turning  of  the 
same.  There  shall  be  for  each  head  a  cast  iron 
liead  liner  1  in.  in  thickness  and  conforming  to 
the  outline  of  the  head,  but  inscribed  in  a  circle 
2SVk  ins.  in  diameter.  This  liner  or  wear  plate 
shall  be  fastened  to  the  head  by  seven  %  in. 
cap  screws,  through  the  head  from  the  outside. 
These  wear  plates,  whenever  they  become  worn 
down  ^2  in.  below  their  initial  surface  level,  at 
any  point  of  their  surface,  must  be  replaced 
with  new.  The  metal  of  which  these  wear 
plates  are  to  be  composed  shall  be  what  is 
known  as  hard  machinery  iron,  and  must  con- 
lain  not  less  than  1  per  cent  of  combined  car- 
bon. The  faces  of  the  polygon  must  be  smooth 
and  give  uniform  bearing  for  the  staves.  To 
secure  the  desired  uniform  bearing  the  faces 
of  the  head  may  be  ground  or  machined. 

The  Staves. — The  staves  shall  be  made  of  G-in. 
medium  steel  structural  channels  2T',i  ins.  long 
and  weighing  13.5  lbs.  per  lineal  foot. 

The  channels  shall  be  drilled  with  holes  13,  16 
in.  in  diameter,  two  in  each  end,  for  bolts  lo 
fasten    same    to    head,    the    center    line    of    the 


lioles   being   1    In.    from    either   end   and   1%   ins. 
either  way  from  the  longitudinal  center  line. 

The  space  between  the  staves  will  be  deter- 
mined by  the  accuracy  of  the  heads,  but  must 
not  exceed  j/lG  in.  The  interior  or  flat  side  or 
each  channel  must  be  protected  by  a  lining  or 
wear  plate  %  in.  thick  by  5%  ins.  wide  by  19 
ins.  long.  The  wear  plate  shall  consist  of  me- 
dium steel  plate,  and  shall  be  riveted  to  the 
channel  by  three  %-!n.  rivets,  one  of  which 
shall  be  on  the  center  line  both  ways  and  the 
otiier  two  on  the  longitudinal  center  line  and 
spaced  7  ins.  from  the  center  each  way.  The 
rivet  holes  shall  be  countersunk  on  the  "face  of 
the  wear  piate  and  the  rivets  shall  be  driven 
hot  and  chipped  oft  flush  with  the  surface  of  the 
wear  plate.  These  wear  plates  shall  be  in- 
spected from  time  to  time,  and  if  found  loose 
shall  be  at  once  rerlveted,  but  no  wear  plate 
shall  be  replaced  by  a  new  one  except  as  the 
whole  set  is  changed.  No  set  of  wear  plates 
shall  be  used  for  more  than  150  tests  under  any 
circumstances.  The  record  must  show  the  date 
when  each  set  of  wear  plates  goes  into  service 
and  the  number  of  tests  made  upon  each  set. 

The  staves  when  bolted  to  the  heads  shall 
form  a  barrel  20  ins.  long,  inside  measure- 
ment, between  wear  plates.  The  wear  plates, 
of  the  staves  must  be  so  placed  as  to  drop 
between  the  wear  plates  of  the  heads.  These 
staves  shall  be  bolted  tightly  to  the  heads  by 
four  %-in.  bolts,  and  each  bolt  shall  be  pro- 
vided with  lock  nuts,  and  shall  be  inspected  at 
not  less  frequent  intervals  than  every  fifth  test 
and  all  nuts  kept  tight.  A  record  shall  be  made 
after  each  such  inspection,  showing  In  what 
condition  the  bolts  were  found. 

The  Fl-ame  and  Driving  Mi^hanism. — Tlie- 
barrel  should  be  mounted  on  a  cast-iron  frame 
of  sufficient  strength  and  rigidity  to  support 
same  without  undue  vibration.  It  should  rest 
on  a  rigid  foundation  and  be  fastened  to  same 
by  bolts  at  not  less  than  four  points. 

It  should  be  driven  by  gearing  whose  ratio  of 
driver  to  driven  should  not  be  less  than  one  to 
four.  The  counter  shaft  upon  which  the  driving 
pinion  Is  mounted  should  not  be  less  than  1  15/li; 
ins.  in  diameter,  with  bearings  not  less  than  6. 
ins.  In  length  and  belt  driven,  and  the  pulley 
should  not  be  less  than  IS  ins.  in  diameter  and' 
6V4  ins.  in  face.  A  belt  of  6-in.  double-strength 
leather,  properly  adjusted,  so  as  to  avoid  un- 
necessary slipping,   should  be   used. 

The  National  Paving  Brick  Manufacturers" 
Association  will  furnish  without  cost  to  all 
proper  applicants  the  complete  drawings  of  a 
machine  which  will  meet  the  above  specifica- 
tions and  requirements. 

The  Abrasive  Charge.— (a)  The  abrasive 
charge  shall  consist  of  two  sizes  of  cast-iron 
spheres,  The  larger  size  shall  be  3.75  ins.  in 
diameter  when  new  and  shall  weigh  when  new 
approximately  7.5  lbs.  (3.40  kilos)  each.  Ter» 
shall   be  used. 

These  shall  be  weighed  separately  after  each. 
ten  tests,  and  if  the  weight  of  any  large  shot 
falls  to  7  lbs.  (3.175  kilos),  it  shall  be  discarded 
and  a  new  one  substituted;  provided,  however, 
that  all  of  the  large  shot  shall  not  be  discarded 
and  substituted  by  new  ones  at  any  single 
tiiup.  and  that  so  far  as  possible  the  large  shots 
sliall  compose  a  graduated  series  in  various 
stages  of  wear. 

The  smaller  size  spheres  shall  be  when  new 
l.S7."i  ins.  In  diameter  and  shall  weigh  not  to 
exceed  .95  lb.  (0.430  kilos)  each.  Of  these 
spheres  so  many  shall  be  used  as  will  bring  the 
collective  weight  of  the  lai'ge  and  small  spheres 
most  nearly  to  300  lbs.,  provided  that  no  small 
sphere  shall  be  retained  in  use  after  it  has  been 
worn  down  so  that  it  will  pass  a  circular  hole 
1.75  ins.  in  diameter,  drilled  in  a  cast-iron  plate 
',ii  in.  in  thickness  or  weigh  less  than  .73  lbs. 
(or  .34  kilos).  Further,  the  small  spheres  shall 
be   tested   by   passing   them   over   such   an   iron 
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plate  drilled  with  such  holes,  or  slmll  be 
weighed  after  tveiy  ten  tests,  and  any  which 
pass  through  or  fall  below  specified  weight, 
shall  be  replaced  by  new-  spheres,  and  pro- 
vided, further,  that  all  of  the  small  spheres 
shall  not  be  rejected  and  replaced  by  new 
ones  at  any  one  time,  and  that  so  far  as  pos- 
sible the  small  spheres  shall  compose  a  gradu- 
ated series  in  various  stages  of  wear.  At  any 
time  that  any  sphere  is  foimd  lo  be  broken  or 
,  defective  it  shall  at  once  be  replaced. 

(b)  The  iron  composing  these  spheres  shall 
have  a  chemical  composition  within  the  follow- 
ing limits: 

Combined  carbon — Xnt  less  than  2..^0  per  cent. 

Graphitic  carbon — Not  more  than  0.10  per  cent. 

Silicon — Not  more  than  1  per  cent. 

Manganese — Not  more  tlian  0..',0  per  cent. 

Phosphorus— Not  more  tluin  0.25  per  cent. 

Sulphur — Not  mure  than  O.OS  per  cent. 

For  each  new  batch  of  splieres  used  the  chem- 
ical analysis  uuist  be  fui-nislu d  Ij.v  the  maker,  or 
be  obtained  by  the  iisc'r.  before  introduction 
into  the  charge,  and  unless  the  analysis  meets 
the  above  specitications.  the  hatch  of  spheres 
shall  be  rejected. 

The  Brick  Charge. — The  number  of  brick  per 
charge  shall  be  ten  for  all  bricks  of  the  so- 
called  "block  size"  whose  dimensions  fall  be- 
tween from  S  to  9  ins.  in  Itiiyth.  3  and  3?*  ins. 
in  breadth  and  ."I^i  and  4'i  itis.  in  thicliness. 
No  block  should  !"•  sclcclcd   lor   lest    that   would 
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a  given  nnnihcr  of  person.';.  Clothing  i.s  not 
left  ill  llic  btioilis  but  is  placed  in  one  of  tlic 
lockers. 

The  .space  covered  by  the  buildings  is  2(j4 
ft.  loi'K  by  ."il  ft.  wi(ie.  This  area  is  en- 
dosed  liy  a  fence  abi>ut  7  ft.  in  height.  The 
fence  is  luiilt  of  stained  rough  plank  laiil  hori- 
zontally on  ^•(\iii■,  the  cracks  being  closed  with 
battens.  The  Inv  roof  of  ilie  enclosed  houses, 
projecting  soniewlial  above  the  fence  line, 
gives  a  pleasing  effect.  The  structures  arc  all 
frame  and  are  built  of  rough  lumber  with 
concrete   floors  (i  ins.   thick. 

The  1x4  in.  posts  in  tlic  buildings  were 
supported  on  coiicrcle  pedestals  carried  down 
4  or  ■")  ft.  into  tlie  saiul.  In  the  excavation  of 
these  piers  water  was  encountered  only  a 
few  indies  below  the  surface  of  the  beach 
and  at  first  difficulty  was  experienced  in  ex- 
cavating to  the  clesircd  length.  I'he  task  was 
accomplished  successfully  and  easily  by  the 
use  of  ordinary  barrels  which  were  sunk  at 
each  pier.  After  water  was  encountered  the 
barrel  was  placed  in  position  and  a  small 
sand  pump  was  used  to  pump  out  the  sand. 
The  liarrel  was  sunk  easily  to  the  desired 
depth  and  the  liottoni  w\'is  sealed  with  a  layer 
of  concrete  G  or  8  ins.  thick.  After  the  con- 
crete seal  has  set,  the  water  was  pumped  out 
of  the  barrel  .•nid  a  form  was  --ct  for  the 
pier,  (i  ins.   Sf|uare. 

/to'- 
.■M/?t/  Juih  ond  Toire/s  ■. 


American  Mining  Congress. —  The  direc- 
tors of  the  American  Mining  Congress,  the 
permanent  headquarters  of  which  are  in  Den- 
ver, Colo.,  have  selected  Chicago  as  the  meet- 
ing place  for  the  lUll  session,  which  will  be 
the  14tb  annual  meeting  of  this  body.  The 
exact  date  has  not  yet  been  decided  upon,  liut 
it  will  probably  be  some  time  in  October.  The 
official  call  for  the  convention  will  be  issued 
shortly,  authorizing  the  appointment  of  dele- 
gates to  the  meeting  by  the  President  of  the 
United  States,  Governors  of  the  various 
states  and  territories,  the  Mayors  of  cities, 
and  mining  organizations,  etc.  It  is  pobable 
that  this  will  he  the  last  annual  session  of 
the  Mining  Congress  to  which  outside  dele- 
gates will  be  appointed.  ,-is  the  directors  have 
for  sonic  time  been  working  out  plans  wdiich 
have  in  view'  the  abolition  of  the  delegate  sys- 
tem, and  permitting  only  members  of  the 
.'\merican  Mining  Congress  to  participate  ill 
the   proc'-edings   of   llic   annual   convention. 


Conference   on   Scientific    Management. — 

.\  conference  on  scientilic  niaiiagcinent  is  to 
be  held  at  Dartmouth  Colle.gc  Oct.  1l'-I4,  U)11. 
The  following  program  of  papers  and  discus- 
sions has  been  ouilined:  "The  Principles  of 
.Scientilii.'  .Management"  by  PVederick  \V.  Tay- 
lor, Philadelphia.  "The  Task  and  the  Proper 
Dav's  \\'cu-k."  by  Henry  L.  Gantt.  New^  York. 
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Elevation  and  Plan  of  Bath   House,   Lincoln   Park     Bathing   Beach,   Chicago. 


be  rejected  by  an>*  fitiier  rei-iuitements  of  the 
specifications. 

The  brick  shall  be  clean  and  ihied  for  at  least 
three  hours  in  a  temperature  of  100'  F.  before 
testing. 

The  Test. — The  rattler  shall  be  rotated  at  a 
uniform  rate  of  not  less  than  29'/2  nor  more 
than  30M:  revolutions  per  ininte.  and  l.SOO  revo- 
lutions shall  constitute  the  standard  test. 

A  counting  machine  sliall  be  attached  to  the 
rattler  for   counting  the   revolutions. 

A  margin  of  not  to  exceed  ten  revolutions 
will  be  allowed  for  stopping. 

Stopping  and  Starting.— Only  one  start  and 
stop  per  test  is  regular  and  acceptable. 

The  Results. — The  loss  shall  be  calculated  in 
percentage  of  the  original  weight  of  the  dried 
brick  composing  the  (diarge.  In  weighing  the 
rattled  brick  any  piece  weighing  less  than  1  lb- 
shall    be   rejected.     . 


Design  and  Cost  of  a  Bath  House,  Lin- 
coln Park  Bathing  Beach,  Chicago. 

.An  attractive  and  cc<iiioiiiic.-il  liuildiiig  for 
the  accommodation  of  the  bathers  at  Lincoln 
Park,  Chicago,  is  shown  by  the  accompany- 
ing drawings.  The  Park  furnishes  bathing 
suits  and  accommodations  free  to  the  public. 
The  idea  of  supplying  several  lockers  for 
each  dressing  room  or  booth  is  imusnal  and 
in  this  way  less  booths  are  required  to  serve 


Ihe   work   was   iloiic   by  the   Park   Commis- 
sioners by  day  labor  ;iiid  the  costs  arc  given 
below.     These  costs  include  c\cryiliing  exc'jit 
electric  wiring  and  lights. 
Labor; 

I^ngineering    $       I..S..'"» 

Foreman.    Si."*    hrs 41. Ml 

Teams,    94    hrs 27. .'.o 

Teamsters,    107    his 'l^.'A 

CorniTi:)n    ialior.    ."j.ll'I    Ins l,uS4.6."t 

Carpenter   l.-ib.u'.    S.71i.    hrs 4,'.i.S(;..ii; 

J'hilnbiis.    24"    Ins (!S.97 

Total   labor    %  n.OSli.o:: 

Material: 

Lumber    $  4.. -.06.(18 

Paint,    etc 2.j.-|.19 

Hardware    1.262.22 

X^lumbing    fixtures    1.08(1.34 

Water    sysleiii    1^2.57 

Sewer  system 9!I4.."».> 

Foundations  and   roiicrete   lloors 264.36 

Tools   -i-Sfl 

Total    materials    ?  .s..-,l."..CO 

(Jiaiid    total    $!.'>. 211. 63 

The  above  labor  was  paid  at  various  rates 
of  wages.  The  carpenters  and  helpers  rates 
varied  from  $2.'iO  to  $."i  per  8  hour  day.  The 
teamsters  were  paid  .-ibout  $G0  |)cr  month.  The 
common  labor  rate  was  2.5  and  •'iO  cts.  per 
hour.  Plumbers  received  from  $2.2-")  to  $2.75 
per  day.  The  foremeiis'  time  is  distributed  be- 
tween this  work  and  other  work  upon  which 
they  were  engaged  at  the  same  time. 


"The  Opportunity  of  Labor  L'lidcr  a  System 
of  Scientific  Managenieiit."  Iiy  Harrington 
Emerson.  New  York.  "Types  of  Management: 
Unsystematized,  Systematized  and  Scientilic." 
by  Henry  P.  Kenciall,  Norwood,  .Mass.  "The 
.Spirit  in  Which  .Scientihc  Management  Should 
be  .Approached,"  by  James  M.  l)odi;e,  Nice- 
town,  Philadelphia.  Round  Table  Confer- 
ences, as  follows:  (a)  Scientific  Management 
in  .Machine  Manufacture;  (b)  Scientific  Marr- 
agemeiit  in  Textile  i\Iaiuifacture ;  (c)  .Scien- 
tific Management  in  .Slioe  .Maimfacture :  fd) 
.Scientific  Mana.gcmcnt  in  Printing  and  I'ub- 
lishing:  fe)  Scientific  iVIanagenicnt  in  Pulp 
and  Paper  Manufacture;  (f)  Efficiency  in 
Lumbering  and  in  the  Management  of"  Tim- 
ber Properties;  fg)  .\cadeinic  E.fficicncy. 
"The  Application  of  the  .Scientific  Method  to 
the  .Activities  of  the  State,"  by  Frederick  .A. 
Cleveland,  New  ^'ork.  "The  .Application  of 
liusincss  .Methods  to  the  Govcrnnient  of  a 
Municipality." 


The  Jilcclrical  World  records  the  novel  use 
of  a  large  electromagnet  to  rephice  a  steam 
shovel.  .At  the  .Moose  mountain  iron  mine, 
in  Ontario,  Canada,  steam  shovels  were  for- 
merly used  for  loading  the  ore  on  to  cars 
to  be  transported  to  the  crushers.  The  density 
:ind  hardness  of  the  nia.gnctite  ra()idly  de- 
stroyed  the   buckets   of    the   shovels.      By   the 
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new  methoils  of  liaiidliiig.  the  ore  which  oc- 
curs up  the  hill  side  is  looscneil  and  hrokou 
into  oOO-Ib.  blocks,  which  tuinhle  down  the 
slope  to  the  base  of  the  hill.  Here,  the  electro- 
magnet which  is  nmuntcd  on  a  crane,  picks  up 
the  blocks  of  iron  ore  loading  ihein  into  the 
cars.  The  magnet  is  capable  of  lifting  l.'iOrt 
lbs.  of  pig-iron  at  a  load,  but  the  less  mag- 
netic character  of  the  iron  ore  permits  the 
lifting  of  an  average  load  of  only  about  800 
lbs.  The  magnet  at  the  same  time  ed'ects  a 
rough  sorting,  since  the  rock  and  other  non- 
magnetic matter  are  left  behind. 


to  Mr.  W.  .\.  Taylor,  who  is  in  charge  of  the 
excavation  work. 


Method  of  Canal  Excavation  Using  a 

Locomotive    Crane    with    a 

Dragline  Bucket. 

One  of  the  latent  uses  to  which  a  locomo- 
tive crane  has  been  put  is  as  a  revolving  drag- 
line excavator.  The  work  upon  which  the 
machine  is  engaged  is  that  of  the  T.  A.  Gil- 
lespie Co..  on  the  New  York  Barge  Canal 
at  Palmyra.  New  York.  The  crane  was 
bought  lor  handling  concrete  but  while  wait- 
ing for  the  concrete  work  to  begin  it  was  put 
to  digging  a  channel.  00   ft.  wide  on  top  and 


PERSONAL. 

Mr.  T,.  K.  SluM'inuii  lias  been  appointed  as- 
sIsMiit  ihiof  engineer  of  the  Sanitary  District 
of  i"l\ieago. 

Mr.  AV.  B.  Knox,  a  niomlicr  of  the  state 
enKinooring:  department  of  l<oiiisiana.  unci  re- 
cently in  cliarse  of  road  construction  in  tlie 
Iiarisli  of  Natc^liitoelies.   lias  resigned. 

Mr.  Waleott  Remington,  a  well  known  de- 
si.gnor  and  manufacturer  of  oil  ens:ines,  has 
associated  himself  with  the  Blanehard  Jlaehino 
Co..  of  Caniliridge.  Mass.,  niaiuifactiirers  of 
stationary  and  marine  oil  engines. 

Mr.  Waller  B.  Snow,  publicity  engineer.  170 
Summer  St..  Boston.  Mass..  has  recently  added 
to  his  staff.  Mr.  .lohn  S.  Nieholl,  late  of  the 
New  Voiiv  Kdison  Company,  and  formerly  acting' 
manager  for  F.  W.    Home,  of  Yokohama".  Japan. 

It  is  announced  that  Mr.  Alton  S.  Wilier  will 
retire  as  president  of  the  Union  Kleetrie  I^ighl 
c.t  Power  Co..  of  St.  I.ouis.  Mo.,  on  July  1.  .and, 
with  Mr.  A.  C.  Humphreys,  of  New  York  City. 
will  form  the  firm  of  llinnphre>-  &  Miller.  The 
new  lii-m  will  engage  as  consulting  engineers  in 
all  matters  pertaining  to  gas  and  electricity. 

Mr.  W.  M.  White,  formerly  of  the  I.  P.  Morris 
Co..  of  Philadelphia,  has  hecome  m.anager  and 
chief   engineer   of   the    hydraulic   tubing   depart- 


Brownhoist   Locomotive   Crane   Opeiatiny   as   a    Drag    Line   Excavator, 


20  ft.  wide  on  the  bottom,  with  an  average 
depth  of  cut  of  !)  to  lO.j  ft.  aiul  a  length  of 
2,600   ft. 

The  crane  began  on  .April  14  and,  in  the  12 
working  days  of  the  month,  excavated  about 
6,000  cu.  yds.  according  to  the  state  engi- 
neers' estimate.  There  were  two  crews  em- 
ployed, each  working  S  hours,  and  comprised 
as  follows : 

1  engineer  at  $100  per  month. 

1  fireman   at    ?so   per   month. 

4  laborers    at    $1.60   per   day. 

The  average  cost  of  moving  dirt  has  been 
about  9%   cts.   per  cu.  yd. 

The  crane  is  a  standard  Brownhoist  crane 
witli  50  ft.  of  boom  built  to  handle  3  tons  at 
a  48  ft.  radius,  with  12.0iu)  lbs.  of  ballast  in 
the  buck  frame.  It  has  a  moving  gear  at- 
tached to  the  engine,  a  reversible  swinging 
gear,  reversible  link  motion  engine  and  spur 
gears  for  both  dragline  drum  and  hoisting 
drum.  The  hoisting  drum  is  equipped  with  a 
hand  brake,  and  hand  friction  and  the  drag- 
line drum  is  equipped  with  a  foot  brake  to 
control  the  liucket  while  slacking  out  on  the 
dragline  while  hoisting.  The  dragline  drum 
has  a  friction  hand  lever  and  both  drums 
work  independently.  The  hoisting  dr\nn  is 
22  ins.  in  diameter  and  the  dragline  drum  is 
20  ins.,  thus  easing  the  pull  of  the  dragline  on 
the  engine  and  gears.  The  boom  is  equipped 
with  two  heavy  special  sheaves  for  the  drag- 
line, the  sheaves  being  set  in  the  lower  left 
hand  side  of  the  boom,  in  front  of  the  drag- 
line  dnmi. 

The  bucket  used  is  a  standard  Page  liurket 
of  1  cu.  yd.  capacity.  The  material  in  which 
it  works  "is  a  yellow  clay  for  about  o  ft.  in 
depth  and  below  is  gravel  and  blue  clay.  The 
bucket  works  well  in  the  clay  and  the  only 
objection  found  is  in  disposing  of  the  soft 
mushy  muck  which  remains  after  the  heavier 
and  more  solid  material  has  been  removed. 
Water  seeping  into  the  pit  continually  keeps 
the  lower  portion  of  the  cut  quite  soft. 

We  are  indelited  f(u-  the  above  information 


nient  of  the  Allis-Ciuilniers  Co.  Mr.  White  i.s  a 
memljer  of  tlie  American  Society  of  Mechanical 
Engineers,  and  is  well  known  to  the  engineering 
profession  .as  the  designer  of  some  of  tlie  largest 
hydraulic  installations  in  the  countrj', 

Mr.  Hardy  S,  Ferguson,  for  many  years  ciiief 
engineer  of  the  Great  Northern  Paper  Co..  has 
estaljiislied  an  office  at  200  Fifth  avenue.  New 
York,  and  will  engage  in  practice  as  a  consult- 
ing engineer.  He  will  devote  his  attention  par- 
ticularly to  engineering  work  in  connection  with 
paper,  pulp  and  fibre  mills,  including  buildings 
and  complete  mechanical  equipment,  water 
power  development,  steam  power  plants,  exam- 
inations, estimates  of  cost,  designs,  specifica- 
tions and  \'aluations. 

Mr.  Hilon  A.  Parker,  formerly  vice-president 
and  general  manager  of  the  Rock  Island  systeni. 
and  recently  consulting  engineer  for  the  Grand 
'Primk  Pacific  Ry..  died  of  apoplexy  at  his  home 
in  Chicago  on  May  3.  He  was  born  in  Plessis. 
N.  Y..  in  1,S42.  He  served  through  the  civil 
war.  and  was  mustered  out  in  1S(J6  as  a  first 
lieutenant.  During  the  same  year  lie  enterfd 
r.ailroad  work  as  vice-president  and  chief  engi- 
neer of  the  Chicago.  Kans.as  &  Nebraska  R.  R. 
He  remained  with  that  road  until  1S85,  when  hf 
became  A'ice-president  and  general  manager  of 
tlie  Rock  Island  system. 

Mr.  Niels  Ponlson.  an  engineer  and  iron  mann- 
factm-ei-  of  New  York  City,  died  at  liis  iionie 
in  Brooklyn.  N.  Y..  on  May  Z.  His  de.ath  re- 
moved from  Brooklyn  a  figure  long  identified 
with  tlie  business  life  of  the  borough.  Mr. 
Poulson  was  born  in  Denmarl<  in  1.S43.  and  was 
educated  as  an  architect  .and  builder.  He  eanii; 
to  this  country  in  1S64.  After  working  as  a 
draftsman  and  designer  for  various  companies 
he  formed,  in  187li.  the  firm  of  Poulson  &  Eger. 
'I^hls  firm  was  incorporated  in  1S97  as  tlie  Hecla 
Iron  Works.  He  took  an  active  part  in  public 
affairs  and  gave  largely  to  philanthropic  and 
educational  movements. 

Mr.  W.  F.  Kellv.  general  manager  of  the 
Oakland  Traction  Co..  the  San  Francisco,  Oak- 
land &  .San  Jose  Connecting  Ry,,  and  the  Cali- 
fornia Ry.,  severed  his  connection  with  this 
.group  of'  interurban  railways  on  M.ay  1,  His 
resignation  has  brought  about  several  changes 
in  tlie  administration  of  these  roads.  The  offices 
of  general  manager  and  .a.ssistant  general  man- 
ager are  abolished,  and  Mr.  W.  R,  Alburger. 
vice-president,  will  have  general  supervision 
over  all  departments,  Mr.  J,  O,  Brown  is  ap- 
pointed chief  engineer  of  mechanical  and  elec- 
trical departments  and  purchasing  agent.  Air. 
Edward  M.  Boggs  is  apro;}-.ted  chief  engineer  of 
eoustrurtinii  and  mainten:'»:'-e  of  way  depart- 
mi-nl.      Mr.    J.    P.    Potter    is    appointed    general 


superintendent  of  the  rail  and  marine  transpor- 
tation department. 

Mr.  -Mixandcr  E.  Brown,  president  of  the 
Brown  Hoistmg  Machinery  Co..  died  at  his  home 
m  Cleveland,  Ohio,  on  April  2(i,  as  the  result  of 
,1  stroke  Of  apoplexy  from  which  he  had  suf- 
li-ied  se\-eral  weeks  before.  He  was  born  in 
t;ieveland  m  1S52,  and  received  his  preliminary 
etlucation  in  the  schools  of  that  city.  He  took  a 
course  in  civil  engineering  at  the  'Boston  Poly- 
technic Institute,  graduating  in  1872.  Following 
liis  graduation  he  served  for  several  years  with 
the  t'niled  States  Geological  Survey.  He  was 
later  associated  with  various  iron  manufactur- 
nig  companies.  In  1879  he  began  working  out 
the  problem  of  unloading  and  liandling  of  iron 
ore  from  lioats.  This  resulted  in  his  taking  out 
in  1880.  patents  on  the  Brown  hoisting  and  con- 
veying machines.  Immediately  following  this 
the  Brown  Hoisting  Conveying  &  Machine  Co' 
was  organized  and  Mr.  Brown  devoted  the  re- 
mainder of  his  life  to  this  company  During 
his  later  life  he  took  an  active  interest  in  the 
development  of  trade  schools  In  Cleveland  He 
was  a  member  of  the  American  Society  of 
Mechanical  Engineers,  the  American  Institute 
ot  Mining  Engineers,  the  Engineers'  Club  of 
New  York,  and  other  engineering  nad  social 
organizations. 


Catalogs  Worth  Having. 

Engineers  and  contractors  should  have  on 
Ide  the  latest  catalogs  of  machines,  tools  and 
supplies  that  they  use.  In  sending  for  cata- 
logs reviewed  or  advertised  in  this  pa.per,  you 
w-ill  confer  a  favor  on  us  if  you  will  write  di- 
rectly  to   the   advertisers    and   state   that   vou 

■  saw  the  catalog  mentioned  in  E.ngineering 
C0NTR.\CTINC.  If  you  are  in  the  market  for 
tools,  machinery  or  supplies,  tell  us  and  we 
will  notify  proinptly  the  leading  manufac- 
turers. 

Hoistmg     Machine.— Paper.     SxlO     ins.,     4    pp. 

■  -fr  .  '  ,'^'  Hoisting  Machinery  &  Mfg.  Co  614 
Metropolitan  Life  Bldg.,  Minneapolis.  Minn.' 

Illustrating  and  describing  a  single  and  dou- 
ble elevator  hoist,  pulled  by  a  horse,  for  con- 
tractors    use   on    construction   work. 

Spray  Nozzles  and  Strainers,— Paper  JW,vS 
ms..  16  pp.     Buffalo  Forge  Co.,  Buffalo. 'n.  Y.' 

Giving  illustrations,  descriptions  of  spraying 
apparatus  and  strainers.  Tables  of  discharge 
and  ot  prices  are  given. 

Eclipse  Mixers.— Paper.  6.x9  ins..  32  pp.  The 
standard    Scale    &    Supply    Co.,    111.  Broadway, 

This  is  Bulletin  Y-40,  which  illustrates  and 
describes  a  low  feed  mixer  as  mounted  for  vari- 
0U.S  purposes.  The  catalog  embraces  gasoline 
and  steam  engine  driving  equipment  and  con- 
tains tables  of  sizes,  capacities,  weights,  etc. 
Bulletin   Y'-39   contains   testimonials. 

Second-Hand       Machines      and       Equipment 

Paper.    i;x9    ins..    4    pp.      Wimo   Supply  do.,    Spo- 
kane,  ^  ash.  ' 

A  circular  list  ot  second-liand  equipment  for 
sale  and  wanted  for  sale. 

Pumps  and  Engines.— Paper,  3i,4x6  ins.,  32  pp 
ii.rie  Pump  and  Engine  Works,  Ei-ie,  Pa. 

Illustrating  a  few  of  the  combinations  of  the 
various  styles  and  types  of  centrifugal  pumps 
and  engines  which  the  company  offers, 

Symons  Disc  Crusher.— Paper,  7"sx9«i  ins  '0 
I'll-     ^ym..nis  Brothers  Co.,  Milwaukee,  Wis, 

Ilhistraling  and  describing  a  new  type  of 
crusher  for  crushing  rock  embodying  several 
new  and  unusual  features.  Tables  of  sizes  di- 
mensions and  capacities  are  given. 

Building  Progress.-Paper.  e%x9%  ins.,  28  pp. 
National   Fireproofing  Co.,    Pittsburg,   Pa. 

-i  monthly  magazine  published  bv  the  above 
company  describing  structures  built  with  hollow 
tile  and  cement. 

Catalogue  Cabinet  Service — Paper,  6x9  ins.  16 
PI'.     The  Globe-Wernicke  Co.,   Cincinnati,   O. 

Some  suggestions  on  economy  in  preparing  fil- 
ing  and    finding  catalogs.     Illustrated. 

Rapid  Loader.— Folder,  6x3>/4  ins.,  S  pp.  Thos. 
Liglubod>,   Youngstown,   O. 

Illustrates  and  describes  a  chute  which  is  at- 
tacked to  the  side  of  a  gondola  car  and  filled, 
ready  to  discharge  into  a  wagon,  thus  prevent- 
ing  loss  of  time.     Prices  given. 

Waterproofing — Paper.  314x614  ins..  24  pp. 
1  lie  .Xeuchatel  Asphalte  Co.,  Ltd..  265  Broadway 
New  York, 

Illustrating  and  describing  a  special  camera 
Icr   euniiuercial   purposes.      Prices  given. 

Rock  Drills — Paper,  6x9  ins.,  16  pp  Inger- 
sell-Uand   Co.,    11  Broadway,   New   York. 

Two  rock  drill  catalogs  recently  published  by 
tills  company  are  Form  No,  4003,  which  deals 
with  Little  Giant  drills,  and  Form  No.  4016, 
which  deals  with  the  Imperial  valveless  tele- 
scope feed  hammer  drill,  type  ■'MC22.'  Both 
include  complete  descriptions  of  the  drill,  w-ith 
notes  on  their  construction.  Illustrations  are 
given.  Each  contains  tables  of  sizes  and  di- 
mensions of  drills  .'iral  parts. 
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The   principal    feature   of 

The  Dohaes    ^'l^'  P^^^";  '".'^'^  '"  "''=  'V^y 
°       nt       railroad      construction 

of  the  work   was  the  awarding  of 

■\A/ppk  '!'<-'  contract  bv  the  Chicago, 

vvccK-  Rock    !<dana   &   Pacific   Ky. 

for  its  new  line  from  Car- 
lisle, la.,  to  Allertou,  la.,  a  distance  of  liS 
miles.  The  cwitract  was  secured  by  Mac- 
Artlrar  Bros.  Co.,  Fisher  BUlg.,  Chicago.  Some 
23  miles  of  the  work  have  already  been  let 
to  J.  P.  Atkinson  &  Son,  Omalia,  Neb.,  and 
20  miles  to  I£.  H.  Wickham  S:  Co.,  Council 
BItiffs,  la. 

The  Erie  R.  R.  has  placed  under  contract 
a  considerable  am,ouiit  of  grading  work  in 
Ohio  for  second  track.  Contracts  for  this 
work  have  been  awarded  to  the  following: 
Rates  &  Rogers  Construction  Co..  ClTicago,  111., 
for  con-stnictiiig  grade  for  second  track  on 
the  Cincinnati  Division  on  the  Erie  R.  R.  from 
Milton  to  Summit,  ij%  miles,  and  from  Cres- 
ton  to  Q.  M.  Tower,  9.2  miles.  Ferguson  & 
Edmondson.  Brookville,  Pa.,  for  constructing 
grade  from  West  Salem  to  Polk,  5.4  miles ; 
Robert  Grace  Co.,  Cleveland,  O.,  for  construc- 
tion of  grade  for  second  track  from  Barber- 
ton  to  Q.  M.  Tower,  9.2  miles,  and  from  Fer- 
guson to  Hills,  3  miles.  Among  the  other  rail- 
road construction  contracts  let  recently  are  tht 
following:  H.  C.  McCrary  &  Co.,  Knoxville, 
Tenn..  for  the  construction  of  additional  sid- 
ings for  the  Southern  R.  at  Roe  Junction,  cast 
of  Morristown.  also  at  eight  of  the  stations  be- 
tween Knoxville  and  Chattanooga;  H.  H. 
Leach  &  Co.  for  constructing  the  street  rail- 
way svstem  in  Welland,  Ont..  for  the  Niagara 
Falls, 'Welland  &-  Lake  Erie  Ry.  Co.;  Dunn  & 
Lallande  Bros.,  P.irmingham.  .\la..  for  con- 
structing about  If*  miles  of  railroad  from 
Brookwood  to  Tuscaloosa,  Ala.,  for  the  Tusca- 
loosa Mineral  R.  R.,  and  Gus  Olander  for  con- 
structing 12  miles  of  standard  gage  railroad 
in  Kalkasha  County.  Mich.,  for  the  Stearns 
Salt  S:  Lumber  Co. 

.Among  the  good  prospects  in  the  way  of 
railroad  construction  work  are  the  foUowin.g : 
Nevada-California-Oregon  Ry.,  which  is  plan- 
ning to  let  contracts  in  about  3m  days  for  the 
balance  of  its  line  to  Lakcview.  Ore. ;  the 
Pecos  Valley  Southern  Rv,,  which  may  build 
no  miles  of  line  in  Texas  between  June  and 
Jan.  1  next,  and  the  .\roostook  Valley  R.  R. 
Co.  (electric),  which  contemplates  building 
about  20  miles  of  line  in  Maine  and  ."lO  miles 
in   Canada   this  season. 

The  U.  S.  Reclamation  .Service  has  rejected 
all  bids  received  .\pril  1")  for  building  the 
Kachcss  Dam  and  accessory  structures  near 
Easton,  Wash.,  and  the  work  will  be  done  by 
force  account.  The  unit  bids  received  on  this 
work  were  given  in  our  last  issue. 

Something  in  the  way  of  a  pranolithic  side- 
walk contract  has  just  been  let  by  the  city 
of  Grenada,  Miss.  The  contract  calls  for  "."),- 
000  to  l.'0,(KiO  sq.  ft.  of  walk.  The  contract 
was  let  to  P.  C.  Powers  &  Son,.  Memphis 
Tenn.,  at   13.2  cts. 

Extensive  river  straightening  work  in  Okla- 
homa County,  Oklahoma,  is  proposed,  and 
plans  are  now  being  prepared.  It  is  proposed 
to  straighten  and  deepen  the  river  bed  of  the 
Canadian  River  on  its  whole  course  in  Okla- 
homa County,  similar  to  work  now  being  done 
in  Canadian  County.  In  all  about  23  miles  of 
the  river  bed  will  be  improved  ami  it  is  esti- 
mated that  the  total  cost  of  the  work  will  be 
nearly   $80o,(l00. 

.\  iiill  has  been  introduced  in  the  New  York 
Legislature  to  consolidate  the  forest,  fish  and 
game  and  water  supply  departments,  forming 
a  new  branch  of  the  state  government  to  be 


known  as  the  Department  of  Conservation. 
The  eJMCOtive  head  is  to  be  the  conservation 
commissioner  and  he  is  to  act  in  co-operation 
with  an  advisory  lioard  composed  of  other 
state  officials.  The  conservation  connnissioner, 
according  to  a  statement  accompanying  the 
bill,  is  to  appoint  10  deputies  and  each  is  to 
have  charge  of  a  Inireau.  The  procedure  for 
construction  of  storage  reservoirs,  recom- 
mended by  the  state  water  supply  commission, 
lias  hieen  embodied  in  the  liill,  together  with 
■existing  statutes,  after  necessary  modification, 
for  river  improvement  and  control  over  pota- 
ble water  supply.  .•\  companion  bill  authorizes 
submission  to  the  people  this  year  of  a  propo- 
sition to  borrow  not  to  exceed  $2O,00O,O(;i0  by 
50  year  bonds  for  the  construction  by  the  state 
of  storage  reservoirs  and  hydraulic  works. 
The  income  from  such  develnpmcnts  is  to  be 
paid  into  the  sinking  fund. 

The  Board  of  Water  Supply  of  New  York 
City  is  calling  for  bids  for  the  completion  of 
the  Hudson  siphon,  a  deep  pressure  tunnel  in 
rock,  14  ft.  inside  diameter,  extending  under 
the  Hudson  River  about  1,1im;i  ft.  below  the 
water  surface,  with  two  shafts  3,022  ft.  apart 
on  the  opposite  shores,  between  Storm  King 
and  Breakneck  mountains,  in  the  li.wns  of 
Cornwall.  Orange  County,  and  Fislikill. 
Dutchess  Ci  unty.   New  York. 


Tlie  author  of  the  Win- 
Wouldn't  stri\.  (_'onii..  snake  stories  is 
This   Get         'h-ail.  Imt  judging  from  the 

Your  Goat,      p'";;,"'.'",^'  n^""^    ^"'"\  ■"' 
rortland.    (  Ire.,     paper     his 

spirit  gncs  niareliing  on: 
Eiglity  Angora  goats  put  to  woiU  l.y  the  Pu- 
,?et  Sound  Electiic  Co.  in  c-iearins;  its  right  of 
way  between  .Seattle  and  Taroiiia  are  iiialiinK 
good  progress.  They  are  mo\  inK  in  the  dii-eetion 
of  Seattle  at  the  rate  of  a  mile  a  nioiitli,  d(<voui- 
ing  the  underbrush  and  attacldng  tlie  roots  of 
shnilibery  along  tlie  right  of  way  of  tlie  iiiter- 
lirban  sy.stem.  Tlie  conni.iny  put  llie  aiiiiy  of 
Angora  goats  to  work  foui-  months  ago.  and  tlif 
experiment  has  proved  an  absolute  sueeess. 
Their  woik  has  been  so  tlioiough  tliat  tiiey  will 
not  have  to  repeat  the  trip  over  the  2i;  miles  of 
right  of  wa.v.  At  the  present  rate  nt  which  they 
are  glazing  along  tbi'  interurlian  road  tln-v 
should  reach  Seattle  in  about  a   .\iar  ami  a   half 


A  bill  h.'is  bc'-ii  introiUu-eil 
(J  in   the   l.igislature  of    I'eiin- 

btate  Aid        sylvania  pro\idinK   fur  state 
for    Dirt  aid    f"r     dirt      n>ads.      The 

Roads.  '•'"    pr"\irles    that    the    stale 

shall  aiil  the  tdwnships  in 
the  permanent  impnivcmeiit 
of  these  roads  tu  an  annnnit  not  exeeeding  $2n 
per  mile.  This  bill  covers  every  dirt  road  in 
the  state,  and  as  there  are  something  like  911,- 
000  miles  of  tliis  kind  of  road  in  Pennsylvania, 
it  will  mean  the  expenditure  of  about  ,$l.Sl»0,00(i 
by  the  state  if  all  of  these  roads  are  improved. 
-■\t  first  glance  it  would  seem  that  $20  per  mile 
was  a  mighty  small  allotment  for  the  improve- 
ment of  even  a  dirt  road.  But  experience  has 
shown  that  the  judieiiais  exiienditure  of  even 
such  a  small  sum  will  wnrk  wonders  in  im- 
proving the  aver.age  light  traffic  country  dirt 
road.  .\  concreic  example  of  what  can  be 
done  by  the  skillful  use  of  the  road  grader  and 
road  drag  is  given  belnw  :  The  road  is  located, 
in  Waupaca  Cuunty.  Wisconsin,  and  was  one 
of  the  wurst  stretches  in  the  country  round 
about.  It  was  low  and  almost  always  wet  and 
soft.  The  followin.g  description  of  how  the 
road  was  put  in  shape  is  given  by  Mr.  Arthur 
R.  Hirst,  Higliway  Engineer  of  Wisconsin: 
29 


The  road  was  a  single  wagon  track  with  brush 
growing  right  to  the  ruts  to  begin  with.  The 
linish  was  cut  nut  and  the  road  plowed. 
When  the  sods  had  dried  they  were  shaken 
out  and  thrown  to  one  side.  Three  teams  and 
four  men  then  took  a  grader  and  tnrnpikcd  the 
•"•'4  mile  that  was  to  be  fixed.  It  tonk  them  1% 
days  to  do  all  this.  After  each  rain,  the  road 
supervisor  took  three  horses  and  a  split-log 
drag  and  went  over  it  several  times.  He  esti- 
mated that  he  had  spent  a  total  of  al.iout  three 
days'  time  dragging.  I'rom  this  record  (nl 
Wisconsin  wages)  it  is  evident  that  the  total 
cost  of  making  %  mile  of  the  best  dirt  road 
to  be  seen  in  the  state  was  only  about  $25. 
.After  this  the  dragging  alone  will  keep  it  in 
.good  shape  and  will  cost  not  to  exceed  $(5  per 
mile   per  year. 


Syst 


The  bonus  system  of  pay- 
in.g  the  laliorers  engaged  in 
Bonus  'he  construction  of  the  tun- 

Stem  at  "^'^^  ""  ^'^"^  ''""^  '-''  ^'^^  Los 
T  o<:  Ancrplpc  Angeles  aqueduct  worked  so 
i.os  Angeles.    „.^,„     ^]^^^    ,1,^    g^^^^.^,    ^j 

Public  Works  of  that  city 
has  adopted  biinus  schedules  for  the  work  on 
the  concrete  conduit  portion  of  the  aqueduct. 
It  is  stated  that  four  schedules  have  been 
adopted:  In  level  ground  a  gang  of  .'^0  men 
will  be  required  to  complete  2.7oi)  ft.  of  cov- 
ered aqueduct  each  month,  and  for  every  foot 
over  this  required  amount  each  man  will  re- 
ceive a  bonus;  for  open  ditch  level  ground  a 
gang  of  72  men  will  be  required  to  line  2,400 
ft.  each  month:  in  side  hill  work  the  required 
amount  per  month  is  1,700  ft.  for  a  gang  of  05 
men ;  and  where  the  conduit  winds  through 
boulders  the  required  anmunt  is  1,700  ft.  per 
month  for  a  crew  of  72  men.  In  driving  the 
tunnels  for  the  aipieduct  the  bumis  system  w^as 
found  to  work  advantageously  in  three  ways: 
The  time  required  fur  dning  the  work 
was  greatly  shortened,  the  l':iizalieth  Lake 
tunnel  ha\ing  been  completed  a  year  in  ad- 
vance; the  men  received  $10  or  $15  a  month 
and  sometimes  iiiiich  more  over  wdiat  would 
be  their  regnlar  monthly  wa.ges ;  and  the  city 
actually  saved  money,  as  the  bonus  was 
actually  less  than  the  work  would  cost  per 
foot  if  the  men  received  only  a  stipulated  wage 
and  took  their  time  about  it.  .\  further  ad- 
vantage of  the  bonus  system  was  tli;it  only  the 
most  competent  men  worked  in  the  crews 
where  the  boinis  system  is  p.aid.  .\s  the 
amount  of  the  bonus  depends  .in  the  willing 
work  of  the  crews  as  a  unit,  the  other  mem- 
liers  of  the  crew  will  not  tolerate  ;i  shirk  or  an 
incompetent.  To  permit  one  of  their  men  to 
loaf  on  the  job  means  that  the  bonus  will  not 
he  as  large  as  if  all  work  as  fast  as  they  can 
;ind  the  crew  soon  makes  it  so  hot  for  a  lazy 
man  that  he  is  glad  to  quit  ami  lo  .k  for  an- 
other job. 


Some  pessimists  are  inclined  to  think  that 
labor  saving  devices  are  imenterl  by  iiersons 
endowed  with  a  lar.ge  and  active  hixikwonn. 
In  one  case  at  least  laziness  was  at  the  back 
of  an  important  invention.  It  was  a  lazy 
switchman  who  hit  on  tlie  idea  that  made  the 
distance  si.gnal  possible.  In  l.--'|i;  a  switcbman 
who  had  to  attend  to  two  sl.ition  signals  some 
distance  apart,  decided  to  s.ave  himself  the 
tremble  of  walking  to  and  fm  between  tlieiii 
bv  fastening  the  two  levers  tooctju'r  bv  a  long 
piece  of  wire.  A  broken  iron  chair  served  as 
a  counterweiglu.  The  wire  ran  on  into  bis 
hut.  .and  there  he  sat  nightly  and  worked  the 
two  signals  without  setting  foot  outside.  This 
went  on  until  he  was  found  out.  and  repri- 
manded, and  promoted. 
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RAILWAYS.     STEAM      AND      ELECTRIC 


Alabama. 

®The  Tuscaloosa  Mineral  K.  R.  Co.,  ac- 
cording to  reports,  lias  awarilcil  the  contracts 
for  the  construction  of  about  18  miles  of  rail- 
road from  Hrookwood  to  Tuscaloosa,  necessi- 
tating an  expenditure  of  more  tlian  $1,000,000, 
to  Dunn  &  Liill.inde  Bros.,  Hirmingham.  Ala. 
it  has  been  announced  that  work  will  be  start- 
ed at  once.  F.  (.i.  Hlair.  Tuscaloosa.  .Ma.,  is 
President  of  the  company. 

Construction  work  on  the  Tidew'ater  K.  K. 
from  East  Lake  to  Bessemer  is  reported  to 
have  been  started.  MacArthur  Bros.  Co.,  New 
York  and  Chicago,  are  said  to  have  the  con- 
tract for  the  section  from  East  Lake  to  Bes.se- 
iner. 

The  Union  Springs  &  Northern  Ry.,  \V.  M. 
Blount.  President.  Union  Springs,  Ala.,  is  re- 
ported to  have  completed  arrangements  for 
the  extension  of  the  new  road  which  is  being 
constructed  between  Fort  Davis  and  Milsted. 
The  steel  rails  have  been  purchased  and  will 
be  delivered  in  about  30  days.  Fourteen  miles 
of  grading  have  been  completed.  One- fourth 
of  the  brid.ges  have  also  been  completed  and 
one-third  of  the  ties  delivered. 

California. 

The  Southern  Pacific  Co.  is  reported  to  be 
planning  to  build  a  loop  electric  line  of  15 
miles,  connecting  .-Mum  Rock  Park.  Berryessa, 
and  San  Jose,  Cal.  The  line  is  to  be  double 
track,  standard  gage,  and  the  cost  is  estimated 
at  about  $500,000.  Paul  Shoup.  4ol  South  Hill 
St.,  Los  Angeles,  is  Vice  President,  in  charge 
of  the  electrical  railways  of  the  Southern  Pa- 
cific  Co. 

Citizens  of  Bolinas  are  raising  funds  to  build 
a  drawbridge  over  the  narrow  channel  of  Boli- 
nas Bay  in  order  to  secure  the  extension  of  the 
Mill  Valley  and  Mt.  Tamalpais  Scenic  Ry., 
George  M.  Dodge,  Chief  Engineer.  San  Rafael. 
Cal..  to  Bolinas.  This  railroad  is  now  mak- 
ing preliminary  survevs  for  its  extension. 

The  Vallejo'&  Northern  R.  R.  Co.  has  liled 
amended  articles  of  incorporation  increasing 
its  capital  stock  from  $2,o00,00(l  to  $10,000,000. 
Melville  Dozier,  Chico.  Cal.,  is  a  director  of 
the  company. 

The  Coalinga,  Monterey  &  Fresno  R.  R. 
has  secured  practically  all  its  necessary  right 
of  way  from  Fresno  to  Coalinga.  It  is  stated 
that  immediately  upon  the  securing  of  com- 
plete rights  of  way,  grading  for  the  first  part 
of  the  railroad,  from  Fresno  to  Coalinga.  will 
be  started. 

The  Watsonville  Railway  &  Navigation  Co 
has  filed  its  articles  of  incorporation  with 
principal  place  of  business  at  San  Francisco 
and  a  capital  stock  at  $200,1)00,  with  $5,000 
subscribed.  The  directors  named  are  as  fol- 
lows :  F.  E.  Snowden  of  Oakland,  C.  P. 
Fisher  and  E.  M.  Heanev  of  San  Francisco. 
Golden  W.  Bell  of  Berkeley  and  C.  .A.  Shuey 
of  Oakland.  This  is  the  company  which  has 
taken  over  the  old  Watsonville  Transportation 
Co.  as  noted  some  time  ago  in  these  columns. 
The  road  is  five  miles  long,  running  from 
"Watsonville  to   Port  Rodgers. 

The  Los  Angeles  Ry.  Co..  Los  Angeles,  is 
reported  to  have  decided  to  build  a  line  on 
Vernon  .\ve.  from  Sante  .\ve.  to  Vermont 
Ave.,  also  on  Jefferson  St.  from  Central  .\ve. 
to  Hoover  St..  on  Hoover  St.  to  .Mvarado  St., 
on  .'\lvarado  St.  to  7th  St. :  also  on  Temple 
'SL  from  Araminta  St.  to  Hoover  St.  and  on 
Virgil  St.  frotii  Temple  St.  to  1st  St..  at  Los 
Angeles. 

Advices  from  Glendale.  Cal..  state  that  E. 
D.  Goode.  builder  and  owner  of  the  Glendale 
&  Eagle  Rock  R.  R..  has  disposed  of  his  inter- 
•ests  in  the  line  to  the  Western  Empire  Sub- 
urban Farms  Association,  who  will  start  work 
on  the  extension  of  the  line  within  -50  days 
from  the  date  that  the  transfer  papers  are 
signed. 

The  Southern  Pacific  Ry.  has  made  a  prop- 
osition to  the  city  officials  of  Sacramento.  Cal., 


to  construct  whar\es  and  warelionses  on  tlu- 
river  in  the  lower  part  of  the  cit.v  and  turn 
same  over  to  the  city,  payments  being  miide  by 
the  municii)ality  in  installments.  Hy  this 
agreement  the  Western  Pacific  will  have  am- 
ple accommodations  at  the  foot  of  Q  street 
with  room  to  spread  and  the  city  will  have 
more  wharfage  to  relieve  the  congested  condi- 
tions at  present  existing. 

Tracklaying  has  been  resumed  on  the  San 
Diego  &  .Arizona  R,  R.  Thirty-five  miles  of 
track  has  already  been  laid  and  the  stretch 
now  being  built  is  5  miles  long  to  Vallc  Re- 
dondo,  near  Rock  Springs.  The  contractors 
now  are  working  on  a  It-mile  contract  from 
Rock  Springs  eastward  towards  the  Tecate 
Valley,  and  about  400  men  are  bein.g  em- 
ployed. This  number  of  men  has  been  kept 
steadily  at  w'ork  in  spite  of  tlie  insurrec- 
tionary troubles  in  Lower  California,  and  at 
no  time  has  the  revolt  impeded  or  stopped  the 
construction  of  this  railroad. 

Information  receixed  from  Suisun,  Cal., 
states  that  the  Southern  Pacific  Ry.  Co.  has 
started  double  tracking  the  Sacramento-Be- 
nicia  line  which  it  is  hoped  will  be  completed 
within  Ij  months.  The  grading  and  the  con- 
crete culverts  and  bridges  through  the  tule 
section  between  Suisun  and  Benicia,  a  distance 
of  18  miles,  were  completed  last  year,  and 
there  will  be  little  work  on  that  stretch  ex- 
cept to  lay  rails  and  ballast.  A  few  additional 
sidings  and  passing  tracks  will  be  constructed. 
The  Suisun  yards  are  to  be  enlarged  so  as 
to  handle  the  transfer  business  of  the  Cali- 
fornia Northwestern  when  the  line  to  Eureka 
is  completed. 

Georgia. 

The  Barnesville  R.  R.  Co.  of  Barncsville 
has  been  chartered  and  proposes  to  build  a  (J 
mile  line  from  Barnesville  to  a  point  south  of 
Piedmont.  The  incorporators  include  T.  W. 
Cochran,  R.  A.  Stafford  and  W.  H.  Mitchell. 

The  Gary  North  &  South  R.  R.  Co.  of  Gary, 
Ga.,  recently  chartered,  proposes  to  construct 
a  line  from  Jeffersonville  or  Danville  to  Gary. 
H.  R.  Brown,  Macon,  Ga..  is  President. 

Idaho. 

Engineers  of  the  Idaho  &  Washington 
Northern  are  making  surveys  for  the  construc- 
tion of  a  new  logging  railroad  west  from  Dal- 
kena  to  Davis  Lake.  .\  right  of  way  has  been 
cleared  along  Davis  Greek  nearly  to  the  lake 
and  work  of  grading  will  be  commenced  soon, 
it  is  believed.  W.  C.  Smith.  Spirit  Lake.  Idaho, 
is  chief  engineer. 

Illinois. 

.\  proposition  is  under  consideration  for  the 
construction  of  an  interurban  line  between  Pe- 
kin  and  Delavan.  It  is  estimated  that  the  pre- 
liminary survey  can  be  made  for  about  $400. 
and  it  is  probable  that  a  subscription  for  this 
amount  will  be  taken  at  the  two  places  named. 
John  Fitzgerald,  Pekin,  and  J.  W.  Crabb,  Dela- 
van, are  interested. 

.\  mass  meeting  has  been  held  at  Galesburg 
to  take  steps  to  aid  in  the  construction  of  an 
interurban  line  from  that  city  to  Galva.  Pres- 
ent plans  provide  that  the  project  be  financed 
by  local  capital.  Mayor  J.  J.  Lord  of  Galva. 
is  a  member  of  the  committee  that  is  pushing 
the  matter. 

The  Waukegan,  Rockford  &  Elgin  Traction 
Co.  is  projecting  a  150  mile  line,  the  route  be- 
ing Waukegan  to  Marengo  and  Elgin  and  to 
Lake  Geneva  in  Wisconsin.  The  contract  for 
the  first  15  miles  has  been  let ;  contracts  for 
the  balance  of  the  line  will  not  be  let  until 
1012.  P.  Ryan,  Janesville,  Wis.,  is  the  con- 
trator  for  tlie  first  section.  C.  H.  Patten.  Pal- 
atine. 111.,  is  President:  H.  J.  Farmer,  Lake 
Zurich.  111.,  is  Chief  Engineer,  and  J.  K.  Orvis. 
W.iukegan,  111.,  is  Secretary. 

Iowa. 

®MacArthus  Bros.  Co.,  Fisher  Bldg.,  Chi- 
ca.gn.   111.,  has  licen  awarded  the  contract   for 


cunslrucling  the  St.  Paul  &  Kansas  City  Short 
Line  K.  R.     This  road  is  to  extend  from  Car- 
lisle, la.,  to  Allerton,  la.,  a  distance  of  68  miles, 
and  is  to  be  built  for  the  Chicago,  Rock  Islanu 
&  Pacific  Ry.     The  contract  includes  5,000.000 
cu.  yds.  earth  excavation,  0,000  cu.  yds.  concrete      1 
masonry,  and   153,000   lin.   ft.   of  piling.     Mac-      '• 
.Arthur  Bros  Co.  have  let  23  miles  of  this  work 
to  J.  P.  Atkinson  &  Son,  Omaha,  Neb.,  and  20 
miles  to  E.  H.  Wickham  &  Co.,  Council  Bluffs,      ' 
la.     The  remainder  of  the  work  is  also  to  be 
sublet. 

A  special  election  is  to  be  held  at  Keokuk, 
la.,  on  May  25  to  vote  on  extending  the  present 
franchise  for  the  operation  of  public  utilities  in 
the  city  for  25  years.  If  the  proposition  car- 
ries, Stone  &  Webster.  Engineering  Corpora- 
tion, 147  Milk  St.,  Boston,  ^lass.,  financiers  of  1 
the  Keokuk  water  power  project,  will  take 
over  the  properties,  on  which  an  option  is  now 
held.  The  new  company  proposes,  to  spend 
$500,000  on  reconstruction  work.  ] 

The  Chicago.  Burlington  &  Quincy  R.  R. 
has  completed  plans  for  the  erection  of  a  two 
blocks  long  freight  terminal  between  Sixth 
and  Eighth  and  Market  and  Elm  Sts.,  to  be 
completed  probably  in  time  for  the  fall  busi- 
ness. It  is  to  be  500  ft.  long,  excluding  load- 
ing and  unloading  platforms,  and  is  to  be 
equipped  with  every  modern  freight  depot  de- 
vice for  the  rapid  handling  of  freight  of  all  1 
descriptions.  Brick  will  be  the  construction 
material  used.  The  depot  itself  will  cost  $100.- 
000,  it  is  estimated,  but  the  whole  investment, 
including  additional  trackage  and  the  newly 
acquired  real  estate,  will  reach  $200,000  or 
$250.(»00,  it  is  understood. 

Judge  W.  R.  Green  of  the  District  Court  at 
Council  Bluffs  has  ordered  the  sale  of  the 
.Atlantic  Northern  &  Southern  Ry.  at  re- 
ceivers' sale  July  24  next.  The  road,  about 
75  miles  in  length,  was  promoted  by  farmers 
in  the  territory  through  which  it  runs.  The 
headquarters  of  the  road  are  at  .Atlantic. 

Officials  of  the  Rock  Island  Southern  Ry., 
W.  W.  McCullough,  General  Manager,  Mon- 
mouth, 111.,  are  to  go  over  the  route  of  a  pro- 
posed extension  from  Aledo  to  Muscatine. 

Kansas. 

The  Missouri  &  Kansas  Interurban  Ry.  Co., 
W.  B.  Strang,  President,  1121  Market  St.',  Kan- 
sas City,  Mo.,  has  applied  to  the  Kansas  state 
board  of  railroad  commissioners  for  permis- 
sion to  issue  $.300,000  of  stock  to  double  track 
from  39th  St.,  Kansas  City,  to  Overland  Park, 
and  reballast  and  retie  the  entire  line,  and  for 
the  acquisition  of  additional  power  equipment. 

The    Kansas    state   board   of    railroad   com- 
missioners will,  on  Mai-  H,  hold  a  conference 
with  the  Kansas  railroads  regarding  a  physical       1 
valuation    of   the    railroad    lines    of   the    .^tate.       ' 
Carl  C.  Witt  was  recently  appointed  Engineer 
of  the  Board. 

Stockholders  of  the  Gulf  &  Northwestern 
R.  R.  Co.  at  the  annual  meeting  elected  the 
following  officers :  William  Walker,  Presi- 
dent ;  G.  L.  Calvert,  Vice  President ;  John 
Keeran.  Secretary.  J.  F.  Kimmel  is  Treas- 
urer. Headquarters  of  the  company  are  at 
(ioodland,  Kan. 

Kentucky.  | 

.Advices  from  Richftiond,  Va.,  state  th.at  ac- 
cording to  announcements  made  on  May  3, 
plans  for  the  extension  of  the  lines  of  the 
Chesapeake  &  Ohio  Ry.  through  a  n  miber  of 
the  counties  along  the  Big  Sandy  division  in 
eastern  Kentucky,  as  well  as  double  tracking 
the  system  from  Cincinnati  to  Pikevi'le.  have 
practically  been  completed,  .\mong  oiher  im- 
provements will  be  the  building  of  the  .Shelby 
Creek  branch  of  the  road  and  a  branch  12 
nnles  long  up  Miller's  Creek,  for  which  sur- 
veys have  been  made.  H.  Pierce.  Richm;  nd. 
Va.,  is  Chief  Engineer  of  Construction,  Chtsa- 
peake  &  Ohio  Ry. 


^«  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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Louisiana. 

Tlie  Town  CouiK'il  (.f  DonaMsonville  has 
granted  the  rigln  of  way  over  tlie  town  levee 
to  the  Mississippi  &  Gulf  Ry..  better  known 
as  the  "Motor  Car  Line."  to  be  constructed 
from  Leesville  to  Donaldsonville  on  the  west 
bank   of   Bayou   Lafonrclie. 

The  Police  Jury  of  Calcasieu  Parish  has 
granted  a  one  year  extension  for  the  Lake 
Arthur.  Jennings  &  Northern  R.  R.  to  com- 
plete Its  line.  This  road  is  being  constructed 
by  E.   P.  Fox,  of  Jennings,  La. 

The  lease  of  the  Louisiana  Southern  Rv.  to 
the  St.  Louis  &  San  Francisco  R.  R.,  men- 
tioned in  our  last  issue,  will  mean  the  ex- 
penditure of  a  considerable  sum  of  money  by 
the  latter  road  for  the  improvement  of'  the 
terminal  facilities  acipiired  by  tlie  lease.  The 
price  paid  for  the  lease  is  said  to  have  been 
$2.0(10,(100  for  the  10  miles  of  track  owned  by 
the  Louisiana  Southern,  and  it  is  also  said  that 
the  Frisco  will  spend  about  twice  this  amount 
m  improving  the  terminals  and  docks  in  St. 
P.ernard  Parish,  about  I'O  miles  below  the  Chal- 
mette  slips. 

Maine. 

Grading  work  has  been  started  at  Deering 
Junction  for  the  new  Portland.  Gray  &  Lewis- 
ton  R.  R.  The  road  is  being  built  bv  Libbv  & 
Dmgley  of  Lewiston.  and  C.  IL  Barron  of 'the 
same  place  is  Chief  Engineer  with  his  brother. 
G.  H.  Barron,  as  assistant.  L.  S.  Ferguson  is 
Superintendent  of  Construction.  The  bridge 
work  is  being  done  bv  the  Fred  T.  Ley  Co.,  of 
Springfield,  Mass.,  with  Walter  M.  De'nman  of 
the    same   city    as    Consulting    Engineer. 

The  .'\roostook  Valley  R.  R.  Co..  mentioned 
in  our  last  issue,  has  secured  charter  ri.gbts 
to  build  about  200  miles  of  railroad.  The 
company,  however,  contemplates  building  only 
about  20  miles  in  Maine  and  -".O  miles  in  Can- 
ada this  season.  .\.  R.  Gould,  Presque  Isle, 
Me.,  is  President. 

Maryland. 

Work  of  clearing  the  right  of  way  for  the 
Towson  &  Cockeysville  Electric  Ry.  has  been 
started  at  a  point  between  Towson  and  Luth- 
crville,  and  it  is  expected  that  the  line  will  be 
completed  to  the  Temonium  fair  grounds  by 
Sept.  L  The  J.  H.  Harlow  Contracting  Co. 
has  the  clearing  contract. 

Massachusetts. 

The  mayor  and  the  members  of  the  Citv 
Council  of  North  Adams,  Mass.,  have  signed 
a  petition  to  the  Berkshire  Street  Ry.  Co., 
Pittsfield.  asking  the  companv  to  extend  its 
tracks  from  North  .Ad.ims  to  Wilmington,  Vt. 
Michigan. 

®.\dvices  from  Kalkaska,  .Mich.,  state  that 
Gus  Olander  has  been  awarded  the  contract 
for  the  construction  i.if  12  miles  of  standard 
gage  railroad  in  Kalkaska  County  for  the 
Stearns  Salt  &  Lumber  Co.  It  is  expected  to 
have  the  work  finished  aliout  the  middle  of  the 
summer. 

Minnesota, 

The  Minneapolis,  St.  I'aul,  Rochester  &  Du- 
buque Electric  Traction  Co.,  M.  W.  Savage, 
President,  International  BIdg.,  Minneapolis, 
now  operating  40  miles  of  line,  b;is  construction 
gangs  now  working  between  Northfield  and 
Owatona,  Minn.,  and  it  is  expected  the  latter 
point  will  be  reached  by  July  4.  Construction 
capital  is  reported  to  have  been  secured  to 
carry  the  line  through  to  Rochester,  which 
point  it  is  expected  will  be  re;iched  by  Nov.  L 
'I'he  objective  of  the  road  is  Dubuque.  When 
it  will  have  been  put  through  to  Rochester,  l:i.3 
miles  from  Minneajjolis.  it  will  be  nearly  half 
finished,  the  distance  to  Dubucpie  from  Roches- 
ter being  about  1(57  mile^. 

Thoreen  &  Sandeen  of  Stillwater.  Minn., 
have  gone  to  Sandstone.  Minn.,  which  will 
be  their  headquarters  while  they  are  fulfilling 
a_  contract  for  the  Soo  road  o'n  the  Duluth- 
Frederic  extension.  The  contr.act  will  not  be 
completed  until  fall. 

Mississippi. 

.■\t  a  special  meeting  at  the  Chamber  of 
Commerce    of    Natchez.    W.    .A.     S.     Wheeler, 


Thos.  Rrbrr.  John  Iv  Jenkins  and  C.  R. 
Byrnes  were  appointed  to  confer  with  the  Port 
-Adams  couunidee  in  an  effort  to  secure  an 
extension  of  the  Louisiana  Railway  &  Navi- 
gation C'n.'s  line  from  ll.ttoii  Rouge  to 
Natchez. 

Missouri. 

Surveys  have  been  st.arted  bv  the  Bismarck- 
Bellevue  Valley  S:  Western  Rv.  Co.,  to  locate 
the  Ime  from  Bismarck  to  Caledonia,  Belgrade 
and  west  to  the  proposed  terminus.  The' road 
will  be  an  interurban  stand.ard  gage,  and  no 
grade  is  to  be  over  IVa-per  cent.  The  road  will 
be  of  first-class  construction  throughout.  The 
organization  has  been  completed,  and  articles 
of  incorporation  will  be  riled  at  once.  It  is 
understood  that  the  road  for  the  present  will 
lie  22  miles  long. 

The  Kansas  City,  Ozark  &  Southern  Ry 
(electric),  J.  B.  Quigley,  Chief  Engineer,  Ava, 
Mo.,  is  to  start  surveys  shortlv  with  a  view- 
to  extendintr  the  road  southwe'st  to  Forsythe 
in  Tamey  County. 

It  is  expected  that  construction  work  on  the 
Shelbyville  &  Northwestern  R.  R.,  recently  in- 
corporated, as  noted  in  these  colunms,  will  be 
started  this  month.  This  line,  which  is  to  be 
an  extension  of  the  Shelby  County  R.  R.,  will 
be  15  miles  long,  and  will  cost  about  $18(1.000. 
The  road  will  run  from  Shelbyville  to  the  north 
line  of  Shelby  County.  Louis  B.  Houck.  Shel- 
bina.  Mo.,  is  President. 

Surveys  are  to  be  started  shortly,  it  is  under- 
stood, for  the  proposed  electric  railway  between 
Warsaw  and  Springfield.  .As  projected,  the 
route  follows  the  Ponnne  de  Terre  river  south 
from  Warsaw  through  Hickory  and  Polk 
counties,  touching  at  tlie  principal  towns  in  line 
between  Warsaw  and  Springfield.  B.  Orlando 
1'aylor,  Cross  Timbers,  Mo.,  is  the  promoter. 

Ordinance  is  Iiefore  the  City  Council  of 
Kansas  City.  Mo.,  requiring  the  Metropolitan 
Street  Ry.  Co.  to  Iniild  its  own  viaduct  and 
electrify  the  12th  St.  line  west  of  Broadway  to 
the  stock  yards.  The  ordinance  jirovides  for 
the  reccnstruction  of  the  company's  present 
viaduct.  It  is  to  be  finished  in  six  months' 
time,  and  it  is  to  have  a  side-walk  ."i  ft.  wide 
for  the  accommodation  of  pedestrians. 

The  Jefferson  City  Bridge  &  Transit  Co., 
Jefferson  City,  A'lo.,  is  extending  its  street 
car  line  for  a  distance  of  one  mile.  .\  fur- 
ther extension  to  the  Kuwait  li.dl  park  is  also 
planned. 

Montana. 

It  has  been  announced  tli.it  the  Northern 
Pacific  will  at  once  begin  work  ballasting  200 
miles  of  track  on  the  Yellowstone  division, 
namely  the  portions  from  A'ates  to  Glendive, 
Mont.,  and  from  Shirley  to  Billings,  Mont. 
The  cost  of  the  improvement,  accordin.g  to  es- 
timates will  be  about  $:!nO,(iO().  F.  M.  (Irime, 
Glendive,  Mont.,  is  Division  b'ngineer. 

Nebraska. 

It  is  reported  in  Benkelman,  Neb.,  that  the 
Garden  City  &  Northern  is  making  good  prog- 
ress on  its  proposed  line  and  has  nearly  com- 
pleted grading  from  Russell  Springs  to  Wi- 
nona and  efforts  are  being  made  to  complete 
the  work  as  far  as  Goodland,  Kan.,  this  sum- 
mer. 

It  has  been  ;innounced  in  Kearney,  Neb., 
that  the  L'nion  Pacific  R.  R.  will  extend  its 
line  beyond  Callaway  and  cimstruction  work 
will  commence  as  soon  as  right  of  way  can  be 
secured.  .A.  L.  Alohler,  Omaha,  Neli.,  is 
Vice  President  and  (leneral  Manager  of  the 
company. 

New  Jersey. 

®F.  D.  Hyde,  Newark,  N.  J.,  has  been 
awarded  a  contract  by  the  Public  .Service  Ry. 
Co.,  Newark,  for  biiilding  the  proposed  new 
carhouse  on  the  north  side  of  Springfield 
.Ave.,  near  4:ird  St.  It  is  understood  that  the 
contract  price  is  about  $l."iO,000.  The  new 
building  which  is  to  be  built  of  brick,  steel 
and  concrete  will  be  2iHI  by  :i(!2  ft.  in  size.  It 
will  include  in  .addition  to  the  carhnnse,  wdiich 
will  have  storage  facilities  for  120  cars,  an 
office  building  and  repair  shops.  It  is  ex- 
pected that  it  will  be  conipleteil  by  Dec.  1 
next. 


M.alier  &  Ackerman,  electrical  overhead  con- 
tractors, Syracuse,  have  undertaken  the  con- 
struction of  the  trolley  system  from  Mah- 
wah,  N.  J.,  to  Suffern,  N.  V..  under  contract 
with  the  North  Jersey  Construction  Co. 
Maher  &  .Ackerman  will  go  to  Paterson,  N. 
].,   and  commence   work  at  once. 

The  Morris  County  Traction  Co.,  Morris- 
town,  N.  J.,  has  ai)plieil  to  the  Common  Coun- 
cil of  Summit  for  appropriate  legal  action  by 
council  for  the  acquirement  of  1-')  ft.  of  land 
on  the  southerly  side  of  Park  .Ave.  from 
Overlook  road  to  ihe  easterly  line  of  Maple 
St.  This  strip,  about  L.'iOO  ft.  in  length,  is 
re(|uired  by  the  traction  company  for  the 
widening  of  Park  .Ave.  in  the  center  of  which 
;i  double  track  extension  of  the  trolley  line  is 
to  be  constructed  from  the  iirescnt  terminal 
of  the  line  to   Maple   St. 

The  Pennsylvania  R.  R.  has  tentative  plans 
under  consideration  for  imnrovements  at 
Trenton,  which  will  involve  the  expenditure 
of  about  $.-)00,(  1(1(1.  The  changes  include  the 
tdiolishment  of  the  Perry  St.  grade  crossin.g. 
the  abandonment  of  the  canal  lock  at  East 
State  St.,  the  depression  of  the  canal  frrm 
East  State  St.  to  a  point  between  Perry  St. 
and  the  Belvidere  division  trestle,  the  lower- 
ing of  the  grade  at  Perry  and  State  Sts.  at 
the  point  where  they  cross  the  canal  and  rail- 
road, the  elevation  of  the  viaduct  over  the 
main  line  near  the  Greenwood  Ave.  bridge  and 
an  extension  of  the  freight  station. 

New  Mexico. 

It  is  tliougln  that  construction  will  soon 
lie  resumed  on  the  .Alliuquerque  Eastern  R.  R.. 
now  that  the  court  decision  segregating  its 
receivership  from  the  New  Mexico  Central 
has  been  handed  down.  Former  Go\ernor 
M.  .A.  Otero  of  Santa  Fe  lias  been  appointed 
as  receiver  of  the  properti.-'s  of  the  .\Iliu- 
querque    Eastern    R.    R. 

Surveyors  are  running  lines  for  the  construc- 
tion of  a  railroad  from  Chamita,  N.  Alex.,  on 
the  Denver  &  Rio  Grande  R.  R.  uji  the  Cliama 
Ri\er  and  then  along  the  Rio  Del  Oso  to  the 
Sierra  de  la  Gallina  near  the  summit  of  the 
continental  divide.  J.  W.  Mullens,  Colorado 
Springs,  Colo.,  is  interested. 


New  York. 

The  Intcrnati(mal  Traction  Co.,  Buffalo,  N. 
Y.,  has  applied  to  the  City  Council  of  that 
city  for  a  franchise  to  operate  a  double  track 
overhead  trolley  line  in  the  .Abbott  Road,  be- 
tween Cazenovia  St.  and  the  south  city  line. 
The  line  would  be  about  l'/4  miles  long. 

The  Syracuse,  Watertown  &  St.  Lawrence 
River  R.  R.  Co.  has  been  incorporated  with  ,t 
capital  stock  of  $1,2.50,000,  the  directors  for 
the  first  year  being  Harold  C.  Beatty  of  Skan- 
eateles.  Nathan  .Abelson,  William  W.  Foster. 
Martin  H.  Knapp,  J.  Stanley  Moore,  Edwin 
Nottingham,  Henry  D.  Brewster  and  W.  C. 
Gray  of  Syracuse,  and  F.  K.  Iliscock  of  North 
Yakima,  Wash.  The  company  w-as  incorpor- 
ated to  huild  the  extension  of  the  Syracuse  & 
South  Bay  R.  R..  C.  D.  Beebe.  President. 
Syracuse,  to  Brewerton.  The  new  road  will 
use  the  tracks  of  the  Syracuse  &  South  Bav 
R.  R.  from  Syracuse  to  Stop  No.  f),  at  which 
point  it  will  branch  off  on  its  own  tracks  to 
•  Cicero  and  Brewerton.  The  distance  from 
Stop  No.  f>  to  Brewerton  is  (i%  miles.  Sur- 
veys having  been  completed  and  plans  for 
construction  being  well  under  way.  it  is  prob- 
alile  thtit  .actual  operations  on  the  roadbed 
will  be  begun  at  the  Stop  0  end  as  soon  as 
the  necessary  permission  for  the  building  and 
operation  of  such  a  roail  is  secured  fri  in  the 
Public  Service  Commission  of  the  .Second 
district. 

Ch.arles  H.  Petitt  of  Welland.  Out.,  and 
William  C.  Perkins  of  Niagar.a  b'alls,  .\'.  Y., 
have  applied  to  the  .Stamford  Towiislii|)  Coun- 
cil for  a  franchise  for  the  Niagara  I'"ronticT 
I-.llectric  Railway  Co.,  which  purpi'ses  to  build 
a    line   from   lake  to  Like. 

North  Carolina. 

Sur\cys  have  bciii  st.arli'd  for  a  railroad  to 
run  from  a  jioint  near  .Spruce  Pine,  fm  the 
C-  (;,  ,X-  (  (.  t(i   follow   Doe  River  and  cross  the 
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BliK'  Riilgc  to  Edgiiiont.  \.  C,  in  CaMwoll 
Comity,  where  it  will  make  connection  willi 
the  Carolina  &  Xortlnvestcrn  at  lulsniont. 
The  Ungih  of  the  line  is  to  l>e  ahont  '^'t  miles, 
and  it  will  penetrate  deposits  of  iron  ore, 
mica  beds  and  areas  of  fine  timher.  .\n  east- 
ern syndicate  is  at  the  head  of  this  movement. 
R.  I..  Oyer.  Johnson  City,  Tenn..  is  engineer. 

The  North  Carolina  Pnhlic  Service  Co., 
(irccnsboro,  X.  C,  is  to  start  work  at  once 
laying  two  additional  miles  of  trackage  at 
Greensboro.  Orders  for  the  material  li.ive 
been  placed. 

Ohio. 

®The  Eric  R.  R.  has  recently  let  the  foUow- 
iiiR  contracts  for  work  in  Ohio :  Bates  & 
Rogers  Contracting  Co.,  of  Chicago,  111.,  for 
constructing  grade  for  second  track  on  the 
Cincinnati  Division  on  the  I-.rie  R.  R.  from 
^lilton  to  Summit.  li..">  miles,  and  from  Cres- 
ton  to  Q,  M.  Tower,  9.2  miles:  also  contract 
to  Ferguson  &  Mdmondson  of  Brookville,  Pa.. 
for  constructing  grade  from  West  Salem  to 
Polk,  5.4  miles ;  also  contract  to  the  Robert 
Grace  Co.  of  Cleveland.  O.,  for  construction 
of  grade  for  second  track  from  Barberton  to 
Sherman,  2.7  miles,  and  Tallmadge  to  Hills. 
3  miles. 

A  proposition  has  been  laid  before  the 
business  men  of  New  London  looking  to  the 
building  of  an  electric  railway  from  Xew  Lon- 
don to  North  Fairfield  to  intersect  the  San- 
dusky, Norfolk  &  Mansfield  Kk-ctric  Ry,  at 
that  place.  The  road  would  be  U%  miles  in 
length  and  the  proposition  submitted  for  con- 
sideration was  as  follows.  The  construction 
of  the  road  would  cost  $1(30.000.  Those  in- 
terested outside  the  territory  covered  by  the 
road  would  assume  $(50,000.  leaxing  $100.0(10 
to  be  assumed  by  citizens  or  anyone  inter- 
ested in  the  purchase  of  five  per  cent  lionds. 
Right  of  way  to  be  purchased  in  addition  to 
the  $1(10,(100.  Sherman  Culp,  Norwalk,  O., 
President  of  the  Sandusky,  Norfolk  &  Mans- 
field Electric  Ry.,  is  interested. 

Cleveland  &  Pittsburg  R.  R.  Co..  is  reported 
to  be  now-  purchasing  right  of  w^ay  for  the 
construction  of  a  low-grade  cutoff  from 
Smith's  Ferry,  Pa.,  which  is  at  the  Ohio-Penn- 
sylvania State  line  and  the  Ohio  River, 
through  Columbiana  County  to  Kinsington.  a 
small  station  south  of  .-Mliance.  O.  Funds 
for  the  proposed  improvement  will  be  derived 
from  the  increase  in  the  capital  stock  from 
$22,IX)0,000  to  $4(1,000,000,  now  under  consid- 
eration. 

It  has  been  annoiuiced,  according  to  reports. 
by  officials  of  the  Lake  Erie  &  Pittslnirg,  that 
work  will  be  resumed  soon  on  the  construc- 
tion of  the  main  line  from  a  point  40  miles 
east  of  Pittsburg  where  work  was  stopped 
three  years  ago.  Funds  for  the  project  will 
be  derived  from  anv  issuance  of  $1(;.000.000  of 
bonds  and  $.5,!)00,00Vi  of  stock.  Samuel  Rock- 
well. Cleveland,  O.,  is  Chief  Engineer  of  the 
company. 

Work  has  been  started  by  the  Cleveland, 
Cincinnati.  Chicago  &  St.  Louis  Ry.  laying 
new  rails  between  Marion.  O.,  and  Ridgeway 
and  the  line  will  be  rushed  through  to  com- 
pletion. 

Work  is  reported  progressing  nicely  on  the 
double  track  which  is  being  installed  on  the 
low  grade  of  the  Lake  Shore  &  Michigan 
Southern  between  Latimer  and  Dorset,  O.,  and 
it  is  believed  that  work  will  be  completed  in 
September. 

The  Cleveland.  .Akron  &  Columbus  Ry.,  R. 
C.  Harris,  Engineer  Maintenance  of  Way. 
Akron,  Q.,  is  reported  to  be  planning  to  ex- 
tend its  second  track  work  south  from  East 
Union. 

It  is  probable  that  the  city  of  Dayton,  O,, 
will  vote  this  fall  on  issuing  $:i">0.000  of  bonds 
for  grade  crossing  elimination  w-ork.  The 
cost  of  the  work  is  estimated  at  $1,000,000. 

Good  progress  is  being  made  with  the  plans 
for  the  elimination  of  grade  crossings  at 
Youngstown,  ().,  and  it  is  expected  that  the 
plans  for  some  of  the  work  will  be  ready  for 
submission  to  the  City  Council  and  railroads 
this  month.  F.  M.  Lillie  is  City  Engineer  of 
Youngstown. 


llie  Cleveland,  Cincmnati,  Chicago  Si  St. 
Louis  Ry.,  Geo.  P.  Smith,  Chief  Engineer, 
Cincinnati,  0.,  has  applied  to  the  County  Com- 
missioners for  a  new  right  of  way  over  sev- 
eral roads  in  the  eastern  part  of  Butler  Coun- 
ty. The  purpose  of  the  application  is  the  se- 
curing of  a  right  of  way  between  Kyle  and 
Sharonville,  a  distance  of  about  nine  miles. 
This  change  coiueniplates  the  eradication  of 
numerous  curves  and  grades,  the  erectioin  of 
at  least  20  new  bridges  and  the  expenditure 
in  all  of  about  $1,000,000  in  these  improve- 
ments. 

The  Cincinnati,  Hamilton  &  Dayton  Ry.  Co. 
is  reported  to  have  changed  its  plans  regard- 
ing the  proposed  double  tracking  of  the  To- 
ledo end  of  the  line,  in  that  the  improvement 
will  begin  at  Deshler  and  extend  north  from 
that  station  instead  of  North  Baltimore. 
Deshler  is  a  junction  point  of  the  C.  H.  &  D. 
and  the  Baltimore  &  Ohio,  and  is  on  the  main 
line  of  both  .systems.  North  Baltimore  is  the 
terminal  point  of  a  short  branch  of  the  C.  11. 
&  D.  and  is  a  junction  point  with  the  B.  &  O. 
as  well.  It  was  the  first  intention  to  double 
track  from  North  Baltimore,  which  would 
have  made  a  slightly  shorter  haul  for  the  coal 
traffic  of  the  B.  &  O.  which  is  to  be  diverted 
from  Sandusky  to  Toledo.  ."Xpparently  the 
other  route  is  considered  the  tnost  feasible. 
The  distance  from  Toledo  to  Deshler  is  4-j 
miles. 

Berton  C.  Harding  and  Albert  E.  Royce  of 
Bowling  Green  have  been  appointed  receivers 
of  the  Lake  Erie,  Bowling  Green  &  Napoleon 
R.  R.  Co.  The  company  is  capitalized  at  $1,- 
OOO.OOo  and  has  an  authorized  bond  issue  of 
$I,O(iO,0iW.  of  which  $4110.000  has  been  issued. 

Oklahoma. 

The  Missouri,  Kansas  &  Texas  Ry.  sys- 
tem is  to  send  agents  to  Pawhuska  to  investi- 
gate the  amount  of  tonnage,  etc.,  that  would 
go  to  a  branch  line  to  that  place.  Business 
men  of  Pawhuska  have  asked  the  M.,  K.  &  T. 
to  change  the  main  line  to  Oklahoma  City  so 
that  it  will  go  through  Pawhuska.  The  pro- 
posed change  would  necessitate  the  rebuilding 
of  17  miles  of  roadbed  in  Osage  County,  at 
a  cost  of  $.312,000.  besides  the  right  of  way 
and  settlements  with  interests  along  the  pres- 
ent route.  Instead  of  such  a  change  officials 
of  the  railway  suggested  a  spur  to  Pawhuska 
or  an  extension  through  Pawdiuska  westward 
to  Enid, 

Sanderson  &  Porter,  Engineers,  New  York 
City,  are  reported  to  have  arranged  for  the 
purchase  of  the  Comanche  Light  &  Power 
Co.'s  property  and  the  Lawton  &  Fort  Sill 
Electric  Raihvay  Co.'s  rights  and  assets.  The 
purchasers  plan  to  complete  the  construction 
of  the  electric  railway  and  to  put  both  the 
properties  on   a   first-class  operating  basis. 

The  Kansas  City,  Southern  Ry.  is  consider- 
ing the  construction  of  an  extension  of  its 
line  from  Texarkana,  Texas,  to  Oklahoma 
City,  a  distance  of  200  miles. 

The  Clinton  &  Oklahoma  Western,  which 
has  completed  22  miles  of  line  from  Clinton 
to  Butler  at  a  cost  of  $300,000  is  planning  to 
secure  the  necessary  capital  for  the  extension 
of  the  system.  C.  H.  Lamb,  Clinton,  C)kla., 
is  Secretary  of  the  company. 

H.  A.  Noah,  .\lva,  Okla..  promoter  of  the 
proposed  railroad  crossing  the  northern  coun- 
ties of  Oklahoma  through  Bartlesville.  Paw- 
huska, Ponca  City,  Pond  Creek,  Cherokee  and 
.\lva,  has  left  for  Europe,  where  he  hopes  to 
interest    capital    in    the    proposition. 

Oregon. 

The  Portland  &  West  Coast  _R.  R.  Co.  is  se- 
curing right  of  way  for  its  projected  line  from 
W'illamina.  the  "terminus  of  a  Southern 
Pacific  branch  line  operating  out  of  Sheridan 
Junction,  to  Pacific  City,  on  the  ocean  shore, 
about  3.T  miles  northwest.  J.  H.  Fitzgerald  of 
Portland  is  interested. 

The  Nevada-California-Oregon  Ry.  is  plan- 
ning to  let  contracts  in  about  30  days  for  the 
balance  of  its  line  to  Lakeview,  Ore.  Geo.  S. 
(Jliver,  Reno,  Nev.,  is  Chief  Engineer.  The 
Hall  Construction  Co.,  Lakeview%^  Ore.,  is 
working   on    contracts    for    a    portion    of    the 


lull,  of  the  Nevadat-CaBfornia-Ocegstn  Ry.  ati 
the  present  time: 

The  Willamette  VaUey  &  Coast  RaJlroad 
Co.  has,,  according:  to  reports  fromi  Forest 
Grove,  Ore.,  let  the  coatract  for  die  construc- 
tion of  2  miles  of  railroad  from  Gaston  to 
Cherry  Grove,  wdiere  tlie  Lowegreiai  Lumber 
Co.  is  to  build  a  large  plant. 

The  Spokane,  Portland  &  Seattle  Ry.  has 
under  consideration  the  improvement  of  the 
Lyle-Goldendale  branch  including"  the  con- 
struction of  a  new-  depot  at  Ccnterville  and  the 
laying  of  new  rails  front  Lyle  to  Warkick.  R. 
Budd,  Portland,  Ore.,  is  Chief  Engineer. 

.■\11  .grading  has  been  completed  on  the  Ore- 
gon-Washington Railroad  &  Navigation  Co. 
Troutdale  Cutoff  and  it  is  expected  to  have 
the  line  in  operation  by  June  I. 

Pennsylvania. 

•{•Bids  are  to  be  opened  at  noon.  May  10,, 
by  W.  Hunter,  Chief  Engineer  Philadelphia 
&  Reading  Ry.,  02i)  Reading  Terminal,  Phila- 
delphia, for  the  following  work  in  connection 
with  the  abolishment  of  grade  crossing  on  the 
Richmond  Branch  Elevated  at  Philadelphia. 
Contract  No.  24 — Masonry  walls  and  abut- 
ments between  Trenton  .\ve.  and  Richmond 
St.  Contract  No.  2.5 — Bridges  ready  for  bal- 
last over  .\ramingo  Ave.,  Belgrade  and 
Thompson    Sts. 

Engineers  have  been  laying  out  a  contem- 
plated low-grade  line  for  the  proposed  Phila- 
delphia, Bethlehem  &  New  England  R.  R. 
The  line  is  to  extend  from  Bethlehem  to 
Qnakertown,  via  Pleasant  Valley. 

The  Select  Council  of  Pittsburg  has  passed 
the  bill  giving  the  Pittsburg  Rys.  Co.  the  right 
to  lay  tracks  in  Diamond  St.,  from  Smithfield 
to  Wood   St. 

The  Hellertown  &  Richlandtown  Electric 
Ry.  Co.,  of  Hellertown,  has  been  chartered 
w'ith  a  capital  stock  of  $.36,000  and  proposes  to 
build  a  (j-mile  line  extending  from  the  ter- 
minus of  the  Lehigh  Valley  Transit  road  at 
Hellertown,  through  Leithsville,  Passer  and 
Richlandtown.  The  incorporators  are  Justice 
A.  R.  Trumbauer,  Benjamin  Huttel,  Jacob 
.\pple  and  Eugene  Leith. 

The  Pottstown  &  Phoenixville  Ry.  Co.  has 
been  chartered  and  proposes  to  construct  and 
operate  a  street  railway  in  the  township  of 
-Lower  Pottsgrove.  The  incorporators  are 
Geo.  N.  Malsberger,  president  of  the  Secur- 
ity Trust  Co.,  and  Harry  E.  Sweinhart,  of 
Pottstow-n,  and  C.  Taylor  Leiand,  of  Phila- 
delphia. This  is  a  step  in  the  plans  to  build 
the  trolley  link  from  Spring  City  to  Sanatoga 
\ia  Royersford,  thus  connecting  the  Potts- 
town &  Reading  Street  Ry.  line  with  that  of 
the  Montgomery  &  Chester,  from  Spring  City 
to  Phoeni.xville. 

Rhode  Island. 

The  amendment  to  the  charter  of  the  South- 
ern New  England  R.  R.  (the  new  line  by 
which  the  Grand  Trunk  Ry.  will  reach  Provi- 
dence), giving  the  road  a  clear  path  to  tide- 
water, in  Providence,  was  presented  in  the 
State  Legislature  on  May  2.  The  amended 
act,  which  is  the  result  of  an  agree- 
ment between  the  Grand  Trunk  and  the 
New  York,  New  Haven  &  Hartford  R.  R., 
gives  the  Canadian  road  the  right  to  cross 
the  tracks  of  the  New  Haven  at  one  point  and 
run  under  them  at  another,  at  which  the  New 
Haven  will  pay  the  additional  cost  of  tunnel- 
ing. 

The  New  York,  New  Haven  &  Hartford  R. 
R.  is  reported  to  be  plamiing  to  have  work 
started  in  June  on  improvements  at  Westerly. 
R.  I.,  wdiich  wall  involve  the  exnenditure  of 
about  $;MO.OOO.  The  work  calls  for  the  erec- 
tion of  a  new  station,  the  plans  including  the 
elimination  of  the  Canal  St.  grade  crossing. 
The  new  station  will  be  located  about  7.5  ft. 
west  of  the  present  site  and  will  be  some  100 
ft.  long  with  an  800-ft.  platform  extending 
nearly  to  the  Connecticut  line.  There  will  be 
a  greatly  enlarged  freight  yard  and  a  new 
freight  station. 

South  Carolina. 

.As  noted  in  our  May  3  issue,  preliminary 
sm-veys  have  been  made   for  an  electric  rail- 
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way  to  extend  from  Abbeville  to  Antreville,  U 
miles.  The  company  lias  not  been  organized 
as  yet,  nor  have  any  dcllnite  steps  been  taken. 
W.  H.  H.  Newell,  Anderson,  S.  C,  is  the  engi- 
neer. 

South  Dakota. 

Surveys  have  been  completed  for  the  con- 
struction of  the  proposed  line  of  the  Giani- 
berlain-Huron  Ry.,  as  noted  some  time  ago, 
and  steps  are  now  being  taken  by  E.  E.  Dye, 
Chamberlain,  S.  Dak.,  to  secure  necessary 
right  of  way.  City  of  Huron,  S.  Dak.,  is 
asked  to  provide  10  miles  of  the  necessary 
right  of  way. 

Tennessee. 

®H.  C.  McCrary  &  Co.,  Knoxville,  Tenn., 
have  been  awarded  the  contract  for  the  con- 
struction of  additional  sidings  for  the  Southern 
Ry.  at  Roe  Junction,  east  of  Morristown,  also 
at  eight  of  the  stations  between  Knoxville  and 
Chattanooga.  There  are  ei.ght  of  the  sidings 
to  be  put  in  between  Knoxville  and  Chatta- 
nooga. It  is  said  that  the  work  of  extending 
the  sidings  will  be  completed  within  the  next 
90   days. 

.Advices  from  Memphis,  Tenn.,  state  that 
contracts  are  to  be  let  at  once  for  construct- 
ing the  Rayburn  Blvd.  subway.  The  contract 
for  the  Mississippi  Blvd.  subway  is  to  be  let 
about  .30  days  later.  J.  Heishell  Weatherford 
is  City  Engineer  of  Memphis. 

The  City  Council  of  Chattanooga  has  passed 
over  the  Mayor's  veto  the  James  franchise  for 
another  and  competing  street  railway  system 
for  Chattanooga,  and  it  is  promised  that  work 
on  the  new  system  will  be  started  at  once  or 
in  the  near  future.  Mr.  James  is  now  in 
New  York  makin.g  plans  for  the  building  of 
that  road.  It  is  understood  that  the  system 
contemplated  includes  a  number  of  sulnirban 
lines. 

Texas. 

Citizens  of  Palestine.  Te.\.,  are  considering 
raising-  a  bonus  of  $3i),000  to  secure  a  street 
car  system  for  the  place.  Ralph  E.  Hoskat, 
Davton,  O.,  is  the  promoter. 

the  Gulf.  Texas  &  Western  Ry.,  B.  B.  Cain. 
General  Manager.  Dallas,  Tex.,  now  operating 
7."i  miles  of  line  between  Jacksboro  and  Sey- 
mour, is  reported  to  have  its  plans  well  along 
for  several  important  extensions.  These  are 
said  to  include  a  line  about  100  miles  in  length, 
a  branch  line  to  Fort  Worth,  and  another  line 
of  l.")0  miles  running  west  from  Seymour  to 
Lubbock,  in  the  Panhandle.  The  road  and 
nnich  of  the  coal  lands  that  lie  alon.g  the 
route  belon.g  to  a  syndicate  of  Pennsylvania 
capitalists,  beaded  by  J.  J.  Jermyn,  of  .Scran- 
ton,  Pa.  The  proposed  construction  i';  being 
undertaken  to  secure  an  outlet  for  the  coal 
shipments. 

The  Beaumont  Lumber  Co.,  Beaumont,  has 
secured  a  contract  from  the  Jamaican  govern- 
ment for  supplying  2,000,000  ft.  of  timber  and 
lumber,  whicli  will  bo  used  by  the  Jamaican 
government  in  making  an  extension  of  the 
railroad   which   it  owns. 

The  Texas  Central  R.  R.,  C.  Mamillon, 
General  Manager,  Waco,  Tex.,  has  applied  to 
the  State  Railroad  Commission  for  a  revalua- 
tion of  its  entire  line  for  improvements  and 
for  permission  to  issue  and  register  bonds  on 
extensions.  No  amount  is  specified,  but  it  is 
miderstond  that  the  road  desires  about  $f!,000,- 
OOi)  additional.  It  is  expected  that  certain  ex- 
tensions will  be  authorized  shortly.  .An  ex- 
tension west  from  Rotan  and  either  to  .Abi- 
lene or  .Sweetwater  is  said  to  be  looked  upon 
with  favor.  South  from  \\'aco  a  line  to  the 
gulf  with  the  Beaumont  &  Great  Northern  as 
a  connecting  link,  may  also  be  built. 

Construction  work  is  to  be  started  in  June 
on  the  proected  12-miIe  electric  railway  from 
Haskell,  Tex.,  to  Rule.  Surveys  for  the  line 
have  not  been  made  as  yet.  M.  R.  Hemphill, 
Haskell,  Tex.,  is  the  promoter. 

No  defniite  decision  has  been  reached  as  yet 
regarding  the  extension  of  the  Pecos  Valley 
Southern  Ry.  It  is  possible,  however,  that  the 
company  will  build  00  additional  miles  of  line 
between  June  and  Jan.  1  next.  W.  L.  Carwilc, 
Dallas,  Tex.,  is  President  and  General  Man- 
ager. 


Citizens  of  Cleburne,  Texas,  have  decided, 
providing  the  projiosed  railroad  is  built  from 
Glen  Rose  to  l-'ort  Worth,  to  lunld  a  10-mile 
line  connecting  with  that  road. 

It  is  believed  that  the  St.  Louis  Southwest- 
ern Ry.,  W.  T.  Eaton,  Chief  Engineer,  Tyler, 
Tex.,  will  shortly  .award  a  contract  for  a  line 
from  Stcphenvilie  to  the  Thurber  coal  Melds, 
about  '^it  miles. 

.Arrangements  are  being  made  for  an  exten- 
sion of  the  Crystal  City  &  Uvalde  R.  R.,  A. 
R.  Ponder,  General  Manager,  Crystal  City. 
Tex.,  from  Guadalupe  to  Dulls,  a  distance  of 
about  2."i  miles.  It  is  thought  that  work  will 
lie  started  at  an  early  date. 

.A  bonus  of  $0n,O0i)  has  been  raised  by  the 
farmers  and  land  owners  of  Santa  Maria  for 
the  construction  of  a  motor  car  line  to  con- 
nect with  the  line  now  being  constructed  at 
San  Benito.  R.  H.  Kein  of  St.  Louis,  A'lo., 
one  of  the  large  land  owners  at  Santa  Maria, 
is  behind  the  move. 

The  citizens  of  Linden  have  signed  a  con- 
tract with  the  JefTerson  &  Northwestern  R.  R. 
for  the  extension  of  this  road  to  Linden.  Lin- 
den gave  a  bonus  of  $T,-"iOO  an<l  the  right  of 
way  in  the  county  and  ten  acres  in  the  town 
for  depot  and  terminal  purposes. 

Utah. 

S.  B.  Ulmer  of  the  (.)regon  Short  Line  staff 
of  Engineers  and  citizens  of  Logan,  Utah,  in- 
terested in  the  construction  of  the  proposed 
Benson  cutoff  between  Logan  .and  Cache 
Junction  have  been  conferring  in  regard  to 
the  route.  While  no  route  was  officially  se- 
lected a  preference  was  expressed  for  the  so- 
called  north  route,  which  will  run  through  the 
south  side  of  Benson.  It  will  leave  the  main 
line  three  miles  south  of  the  Junction  and 
run  direct  from  there  to  Benson  and  then  take 
a  turn  toward  Logan.  The  rights  of  w;iy  for 
the  road  are  now  being  secured. 

Work  has  been  completed  on  the  tunnels  of 
the  Bingham  &  Garfield  R.  R.  and  nearly  all 
the  track  is  laid  from  Markbam  Gulch  to  Dry 
Fork,  a  distance  of  more  than  ;i  mile.  The 
new  road  which  required  an  expenditure  of 
$3,OilO,(IOO,  will  shorten  the  distance  lictween 
Utah  Copper  Aline  and  the  Garfield  smelter 
fully  7  miles.  Between  Markbam  gulch  and 
Dry  Fork  four  tunnels  have  been  drilled 
through  -iolid  rock.  The  liore  is  IS  ft.  wide  by 
22  ft.  in  height.  Tunnel  No.  I  is  l.2Sn  ft.  long 
and  extends  to  Freeman  gulch.  It  has  a  curve 
of  six  degrees.  Tunnel  No.  2  from  bVeeman 
to  Smelter  gulch,  is  2uTI)  ft.  long.  Tunnel  No. 
'^  is  7.54  ft.  long,  and  tunnel  No.  I  is  liSii  ft.  in 
length  with  a  curve  of  three  degrees.  .A  steel 
bridge  already  spans  Carr  Fork,  carrying  the 
rails  of  the  new  road  into  the  y.ards  of  the 
Utah  Copper  mine. 

Virginia. 

Supplemental  articles  of  incorporation  have 
been  secured  from  the  .State  Corporation  Com- 
mission by  the  North  Carolina-Virginia  Rail- 
way Co.  The  original  charter,  secured  in 
December,  had  a  nominal  capital  stock  of  $2.- 
OllO  to  $.">,O0il.  This  has  been  increased  to  $iriO,- 
O(l0  as  the  minimum  and  $"inO,()iiil  ,as  the  maxi- 
mum. The  charter  gives  the  right  to  build  a 
line  between  the  North  Carolina  border  and 
the  town  of  Ridgeway.  in  Henry  county,  a 
distance  of  si.x  miles.  The  principal  office  was 
moved  from  Ridgeway  to  Roanoke,  but  no  ad- 
ditional powers  were  asked  to  cxtenrl  the  road 
to  Roanoke. 

The  Tuckahoe  &  James  River  R.  R.  is  re- 
ported to  be  taking  bids  for  the  construction 
of  nine  miles  of  line  from  Carbon  Hill  to 
Laurel,  Va.  Wm.  G.  Wool  folk.  Lorraine,  Va., 
is  President. 

The  stockholders  of  the  Norfolk  Southern 
R.  R.  have  voted  to  join  with  the  Norfolk  & 
Western  and  the  Virginia  Rys.  in  guarantee- 
ing an  issue  of  bonds  not  to  exceed  $2,000,000 
of  the  Norfolk  Terminal  Ry.  for  the  erection 
of  the  proposed  new  union  depot  at  Norfolk. 

The  Washington  &  Old  Dominion  R.  R.  Co. 
has  been  chartered  with  a  capital  stock  of 
$2,000,000  ;inil  proposes  to  build  .a  line  from 
Winchester  to  the  F'o'omac  River  in  .Alexan- 
dria  county,   passing   through    the   counties    of 


•J*  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 


.Alexandria.  Fairfax.  Loudoun,  Clarke  and 
Frederick,  with  such  lateral  or  branch  lines  as 
may  be  deemed  ncces.sary,  or  expedient.  The 
length  of  the  main  line  is  estimated  at  about 
00  miles.  The  officers  are:  Charles  M.  Hen- 
ley, president;  William  B.  lunmert.  vice-presi- 
dent :  George  Howard,  treasurer ;  Charles  E. 
Howe,  secretary,  all  of  Washington.  1).  C. 
The  above  officers,  with  Hugh  .\.  Thrift,  also 
of  Washington,  compose  the  board  of  direc- 
tors of  the  road.  The  principal  office  and 
headquarters  of  the  road  will  lie  located  at 
Roslyn,  .Alexandria  county,  Va. 

Washington. 

®Watson,  Flagg,  Standi fer  &•  Co.,  Spokane 
Hotel,  Spokane,  Wash.,  and  310  Wells-Fargo 
Rldg.,  Portland,  Ore.,  as  noted  in  our  .April  10 
issue,  have  been  awarded  a  contract  for  work 
on  the  North  Coast  R.  R.  ( Oregon-Washing- 
tcni  R.  R.  &  Navigation  Co.'s  line).  This 
work  is  on  the  Spokane-.Ayer  Junction  Line 
and  is  located  between  .Spokane  and  Cheney. 
The  contract  includes  034, nOO  cu.  yds.  earth 
excavation,  38."),000  cu.  \'ds.  rock  excavation, 
40,000  cu.  yds.  loose  rock  excavation,  three 
railroad  crossings  of  concrete  abutments  and 
steel  girders,  and  3."ifi  cu.  yds.  concrete  ma- 
sonry. 

Property  owners  at  Seattle  interested  in  the 
movement  to  construct  a  street  railway  line 
from  Oxbow  to  the  Lake  Burien  district  have 
organized  preparatory  to  proceeding  with 
steps  to  build  the  road  as  soon  as  a  franchise 
is  secured  from  the  county.  William  H.  Mur- 
phy,  Seattle,  is  chairman  of  the  committee. 

Surveys  are  under  way  for  a  railroad  from 
Ellensburg  to  a  sawmill  which  is  to  be  con- 
structed at  the  mouth  of  the  Namnn  canyon. 
From  the  latter  place  the  line  will  continue  up 
the  canyon  to  the  summit  of  the  Wenatchee 
Mountain.  The  road  from  the  mill  to  the 
summit  will  be  a  logging  railroad  but  from 
the  mill  to  Ellensburg  the  railroad  will  be  a 
common  carrier.  Eorei.gn  capital,  it  is  said, 
is  interested  with  the  Walthcnr  Lumber  Co.. 
which  owns  a  heavy  tract  of  white  pine  on  the 
Nanum  ridge.  Robert  E.  Cravette,  Seattle, 
Wash.,  is  in  charge  of  the  surveys. 

.A  company  of  Milwaukee  capitalists,  rep- 
resented by  A.  M.  Wehe.  Pasco,  is  considering 
building  a  .system  of  electric  lines  radiating 
from  Pasco  and  connecting  that  city  and 
Kennewick  with  Walla  Walla  and  interme- 
diate towns.  The  plan  would  necessitate  build- 
ing a  bridge  across  the  river  connectin.g  the 
twin   cities. 

Orrin  E.  Stanley,  C.  1"...  Chamber  of  Com- 
merce Bldg..  Portland,  Ore,  has  conmleted  the 
location  survev  for  a  3-inile  extension  of  the 
lo.gging  railway  for  the  North  I-'ork  Logging 
Co,  of  Vancouver,  Wash.  The  maximum  gra- 
dient is  •■)%  per  cent  .and  the  sharpest  curve 
23°.  Construction  by  company  forces  has  al- 
ready been  begun. 

.At  a  recent  hearing  of  the  Railroad  Commis- 
sion it  was  brou.ght  out  that  plans  are  being 
made  by  the  Spokane  &  Inl.and  R,  R.  for  the 
construction  of  the  line  down  the  .Spokane 
River  to  the  Columbia.  Rights  of  way  have 
.already  been  secured.  .\.  M.  I.upfer,  Spokane, 
Wash.,  is  Chief  Engineer. 

The  Milwaukee  System  has  2,iiiiii  men  em- 
ployed on  its  projected  line  from  North  I'end 
to  Snohomish,  Wash.,  endeavoring  to  com- 
plete the  stretch  of  track  read\-  for  operation 
by  July. 

J.  C.  Barton,  Twisp,  Wash..  Prc>ident  and 
General  Manager  of  the  Methow  Valley  & 
Washington  Northern  Ry..  is  quoted  as  stat- 
ing that  work  would  be  started  shortly  on 
the  |>rojected  line  for  which  surveys  have  been 
completed  and  nearly  all  rieht  of  way  secured. 
It  is  hoped  to  complete  the  road  which  will 
run  through  the  Methow  Valley  from  Win- 
throp   to    Pateros   within   the   next  ye.ir. 

West  Virginia. 

The  lirafton,  I'airniont  &  Clarksburg  Ry. 
Co.,  of  Cirafton.  W.  Va.,  has  been  chartered 
with  a  capital  stock  of  $."iOO,n00,  and  proposes 
lo  construct  a  railway  to  connect  Grafton  with 
I'.iirmont  and  Clarksburg.  The  incorporators 
.ire  ;  ( i.  I"    Humphreys.  .A.  B.  Corder,  Bridge- 
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port,  \V.  Va. ;  Arthur  Staley,  Austin  C.  Mer- 
rill, H.  P.  Keenan,  Fairmont ;  Charles  F. 
Sutherland,  Morgantown ;  C.  Lee  Reynolds, 
Fleniinpton.  W.  Va. :  J.  M.  Roberts,  Morris 
W.  Head,  John  G.  Leasure.  Charles  G.  Ben- 
ton, Pittsburg:  William  Straub.  New  Kensing- 
ton.  Pa. 

Wisconsin. 

It  is  now  expected  that  the  Chicago  &  North- 
western's  belt  line  around  Milwaukee  will  bo 
completed  and  ready  for  use  by  Sept.  I.  The 
grading  work  under  the  direct  supervision  of 
John  Marsch  of  the  John  Marsch  Co.,  Chica- 
go, will  be  completed  before  June  1.  Most  of 
the  work  at  present  is  centered  around  But- 
ler and  on  the  bridges  and  steel  work  of  the 
new  line.  It  is  said  that  the  company  would 
spend  at  least  $780,000  in  the  construction 
work  at  Butler  before  Sept.  1.  The  new  town 
will  be  the  terminal  freight  station.  There  will 
be  2^  miles  of  track  in  the  Butler  yards.  Work 
on  the  liO-stall  roundhouse  is  well  under  way. 

The  Von  Platen  Lumber  Co.  of  Iron  Moun- 
tain will  build  a  logging  railroad  into  Flor- 
ence County  a  distance  of  about  four  miles 
to  tap  a  tract  of  timber.  The  logging  road 
will  connect  with  the  North-Western  road  at 
Pcntoga. 

The  Johnson-Carey  Co.,  St.  Paid,  have 
moved  an  outfit  onto  their  contract  for  grad- 
ing for  the  second  track  of  the  Omaha  be- 
tween Necedah  and  Wyeville. 


Canada. 

®The  Niagara  balls.  Welland  &  Lake  luie 
Ry.  Co.  has  awarded  ibe  contract  for  con- 
structing its  street  railway  system  in  Welland, 
Out.,  to  11.  H.  Leach  &  Co. 

.\  syndicate  has  been  formed  in  London 
for  the  construction  of  a  railway  from  the 
Saguenay  River  to  Cape  Charles  Bay,  on  the 
cast  coast  of  Labrador,  a  point  G"iO  miles  from 
Quebec.  Montreal  people,  including  Rodolpbc 
Forget,  are  interested  in  the  enterprise,  which 
will  comiect  with  the  Quebec  &  S.\guenay  lino, 
which  M.  J.  O'Brien  of  Ottawa,'  Ont",  will 
build  during  the  next  18  months  to  Murray 
Bay. 

The  Canadian  Pacific  Ry.  has  awarded  con- 
tracts for  tearing  down  or  removing  about  tiO 
houses  in  the  section  bounded  by  Cherry, 
I'ront,  Overend,  and  Tate  Sts.,  at  Toronto, 
in  order  to  clear  the  ground  for  the  construc- 
tion of  new  freight  shed  and  yards.  The 
space  to  be  cleared  has  an  area  of  about  1% 
acres,  and  i:  is  intended  to  close  Tale  and 
Water  Sts.  The  freight  shed  will  be  300  ft. 
long  by  iin  <ir  So  ft.  wide,  and  a  contract  for 
its  construction  has  boon  let  to  George  Mar- 
tin.   Smith's    Falls.    Ont. 

The  Grand  Trunk  Ry..  11.  G.  Kelley,  Chief 
Engineer,  Montreal,  Que.,  has  submitted 
plans  to  the  Dominion  Railway  Commission- 
ers and  the  officials  of  Montreal  for  improve- 
ments   to   its   terminal    facilities   in    that   city, 


which  will  involve  the  expenditure  of  about 
:flO,iMi((.iiO(i,  The  improvements  include  the 
elevation  of  the  tracks  between  Bonaventure 
Station  and  the  Turcot  yards,  and  from  St. 
Henri  to  the  Point  St.  Charles  yards;  also  the 
building  of  new  freight  and  passenger  termi- 
nals at   Bonaventure. 

.'\dvices  from  Lethbridgc,  Alta.,  quote  A. 
M.  Grace,  Chief  Engineer  of  the  South  Al- 
berta Land  Co.,  as  stating  that  the  survey  is 
ooniploted  and  stakes  driven  for  a  railway 
line  from  Kipp.  across  the  river  from  Leth- 
liridge,  to  Sufficld.  on  the  Canadian  Pacific 
niain  line,  bringing  Lethbridgc  into  direct  com- 
munication with  the  irrigated  tract  of  land. 

The  Cowan  Construction  Co.,  Winnipeg, 
Man.,  which  has  the  contract  for  the  first  40 
miles  of  the  new  Canadian  Northwest  line 
towards  Peace  River,  is  to  start  work  at  once. 
The  new  line  towards  Peace  River  has  been 
located  for  a  distance  of  80  miles  northwest 
of  Edmonton.  The  line  leaves  the  main  line 
at  Onoway,  about  30  miles  west  of  the  city, 
and  runs  northwest  to  Pembina  and  to  the 
Athabasca  River,  and  crosses  at  Habaska,  30 
miles  below  the  mouth  of  the  McLcod  River. 
It  is  understood  to  be  the  intention  of  the 
railway  company  to  push  this  line  forward  as 
fast  as  possible,  and  to  have  at  least  40  miles 
completed  this  year.  The  survey  of  the  line 
is  to  be  carried  through  ne.xt  year  to  Dunve- 
gan  on  the  Peace  River,  and  eventually 
through  Pine  Pass  to  the  Pacific  coast. 


ROADS,     STREETS    AND     PAVEMENTS 


California. 

®The  County  Supervisors  at  Los  Angeles, 
Cal.,  have  awarded  the  following  contracts  for 
two  links  in  the  county  system  of  good  roads: 
Peter  Walker,  for  section  3  of  the  Foothill 
Blvd.,  for  $21.fi4-2;  Rife.  Cave  and  Frensele. 
for  the  construction  of  sections  3.  4  and  5  of 
the  San  Fernando  road  for  $80,204. 

The  Board  of  Public  Works  of  Los  An- 
geles. Cal..  has  asked  the  City  Council  for 
authority  to  purchase  three  additional  street 
flushing  machines,  to  be  used  on  the  paved 
streets.     The  machines  will  cost  $)3.100  each. 

The  County  Commissioners  at  Susanville. 
Cal..  plan  to  employe  a  road  e.xpert  to  make 
plans  and  estimates  for  the  construction  of 
highways,  and  propose  to  hold  election  to  vote 
bonds  for  the  proposed  road  improvements. 

Colorado. 

^Bids  will  be  received  imtil  9  a.  m..  May 
10,  by  City  Clerk.  Colorado  Springs,  Colo.,  for 
the  grading,  curbing,  parking  and  otherwise 
improving  Wood  Ave.,  Improvement  District 
No.  1.  in  the  City  of  Colorado  Springs.  The 
following  is  the  Engineer's  approximate  esti- 
mate: 9.000  sq.  yds.  gravel  surface:  2.1  "lO  cu. 
yds.  soil  and  adobe ;  2.0.IJ0  cu.  yds.  sub-grad- 
ing; 9,()6o  sq.  yds.  seeding;  4,870  lin.  ft.  com- 
bined concrete  curb  and  gutter :  300  lin.  ft. 
concrete  gutter;  4,56-5  lin.  ft.  open  concrete 
irrigation  ditch ;  200  lin.  ft.  concrete  street 
ditch,  with  reinforced  cover:  08  lin.  ft.  con- 
crete ditch  cover  (at  sidewalk  intersections)  ; 
4  manhole  changes.  Plans  and  specifications 
may  be  obtained  at  the  City  Engineer's  Oflice. 
Certified  check  in  the  sum  of  $1,000  must  ac- 
company each  proposal. 

It  is  reported  that  the  citizens  of  Grand 
Junction.  Colo.,  on  April  29  voted  the  issu- 
ance of  bonds  in  the  sum  of  $118,000  for  pav- 
ing purposes. 

District  of  Columbia. 

4«Bids  will  be  received  until  2  p.  m..  May 
2-").  by  Commissioners  of  the  District  of  Co- 
lumbia, Washington,  D.  C,  for  furnishing  the 
following  materials  during  the  fiscal  year  be- 
ginning July  1.  1911,  and  ending  June  30. 
1912:  Granite  curbing,  asphalt  paving  blocks, 
repressed  vitrified  paving  blocks,  repressed 
vitrified  invert  sewer  bricks,  red  sewer  bricks, 
terra  cotta  sower  pipe,  Portland  cement,  mis- 


'ravel  and  liaul- 


cellaneous  castings,  sand  and 
ing  broken  stone. 

Florida. 

.\11  bids  received  May  3  by  the  Duval  Coun- 
ty Connnissioners,  Jacksonville,  Fla.,  for  the 
cnnstruction  of  approximately  13,000  sq.  yds. 
of  asphalt  macadam  resurfacing  from  the  city 
limits  of  South  Jacksonville  on  the  .\tlantic 
Blvd.,  for  a  distance  of  one  and  one-eighth 
miles,  have  been  rejected.  New  specifications 
will  be  prepared  and  the  work  re-advertised. 
Gail  Barnard  is  County  Engineer.  P.  D.  Cas- 
sidey  is  County  Clerk. 

Illinois. 

^•Bids  will  be  received  until  2  p.  m..  May 
20,  by  Commissioners  of  Highways,  at  Town 
Clerk's  Office,  Mendota.  Ill,  for  hauling  5,000 
tons  more  or  less  of  material  for  constructing 
gravel,  rock  and  macadam  hard  roads,  from 
cars  on  the  track,  or  from  piles  on  the  ground 
on  right  of  way  of  Chicago,  Burlington  & 
Quincy  Railroad,  or  Rochelle  &  Southern  Rail- 
road, in  the  city  of  Mendota.  Illinois,  and  dis- 
tributing the  same  along  the  following  de- 
scriljed  route  in  said  township  of  Mendota. 
Commencing  at  the  north  end  of  the  present 
hard  road  on  section  line  between  Sections  9 
and  16.  thence  East  on  section  line  one-half 
mile :  thence  North  to  the  County  line. 

^Bids  are  asked  by  L.  E.  IMcGann.  Com- 
missioner of  Public  Works,  Chicago,  until  11 
a.  m..  May  r2th,  for  furnishing  and  delivering 
,50,000  gals,  of  paving  pitch  to  the  Bureau  01 
Streets.  The  paving  pitch  is  to  be  the  direct 
result  of  the  distillation  of  "straight  run"  coal 
tar.  It  shall  be  waterproof  and  shall  oont:un 
not  less  than  15  per  cent  nor  more  than  35 
per  cent  free  carbon  and  shall  have  a  melting 
point  at  a  temperature  of  not  less  than  13o° 
nor  more  than  140°  F.  Cash  or  certified  check 
for  $125  must  accompany  proposal. 

^•Bids  are  asked  by  L.  E.  McGann.  Com- 
missioner of  Public  Works,  Chicago,  111.,  until 
11  a.  m..  May  12th,  for  furnishing  and  deliv- 
ering 1,100,000  paving  bricks  to  the  Btu-oau 
of  Streets.  All  brick  are  to  be  not  less  than 
8  ins.  in  length,  4  ins.  in  depth  and  2%  ins.  in 
width  with  edges  rounded  to  a  radius  of  M 
in.  They  are  to  be  repressed  vitrified  paving 
brick.  No  salt  glazed  brick  will  be  received. 
Proposals  must  contain  price  per  thousand  de- 
livered   on    streets   and   to    ward   yards.      Cash 


or  certified  check  for  $l,niiO  must  accompany 
proposal. 

4*Bids  are  asked  by  L.  E.  McGann,  Com- 
missioner of  Public  Works,  Chicago,  until 
11  a.  m..  May  15th  for  furnishing  an  deliv- 
ering 2.500  sq.  yds.  of  cedar  block  to  the  vari- 
ous ward  yards  of  the  Bureau  of  .Streets,  the 
blocks  shall  be  cut  from  live  cedar  posts,  free 
from  bark  and  shall  be  5  ins.  in  length  and 
of  any  diameter  from  4  ins.  to  10  ins.  Any 
block  containing  more  than  10  per  cent  de- 
cayed wood  will  be  rejected. 

®Jansen  &  Zoellers  of  Pekin.  III.,  have  been 
awarded  the  contract  by  the  Board  of  Local 
Improvement,  R.  P.  Van  Deusen.  Secy.  Pekin, 
for  the  improvement  of  Park  .\ve.,  with  brick 
from  Fourth  St.  to  Court  St.,  for  $39,075.  The 
work  includes  24,000  sq.  ft.  of  brick  paving. 
10,000  lin.  ft.  of  curb  and  gutter,  10,000  lin. 
ft.  of  curb  and  700  lin.  ft.  of  protecting  curb. 
Bids  were  opened  April  29. 

®J.  H.  Palmer  of  Danville.  111.,  has  been 
awarded  the  contract  by  the  City  Council  of 
that  city  for  the  paving  of  two  streets  for 
$1.39  and  $1.60  per  sq.  yd.,  respectively. 

Following  is  the  low  bid  received  May  4, 
by  L.  E.  McGann,  Commissioner  of  Public 
Works,  Chicago,  for  furnishing  approximate- 
ly 600,000  gals,  of  road  oil  to  the  Bureau  of 
streets:  Standard  Oil  Co.,  115  .'Kdams  St.,  2.7 
cts.  per  gallon  F.  O.  B.  ears.  3.2  cts.  per  gal- 
lon  delivered   to  storage  tanks. 

Following  is  the  low  bid  received  May  4 
by  L.  E.  McGann.  Commissioner  of  Public 
Works,  Chicago,  III.,  for  furnishing  and  de- 
livering to  the  various  ward  yards  of  the 
Bureau  of  Streets  125.000  lbs.  of  soap  for 
enudsion:  Fitzpatrick  &  Co.,  28th  St.  and 
Western  .Ave..  2.1  cts.  per  lb.  Bids  opened 
Mav  4th.   1911. 

Following  are  the  low  bids  submitted  to  L. 
E.  McGann.  Commissioner  of  Public  Works, 
Chicago.  111.,  for  furnishing  and  delivering 
to  the  Bureau  of  Streets  two  steam  rollers: 
1'.  C.  .Austin  Co.,  Railway  Exchange  Bldg.,  12 
ton  gasoline,  $2,350.00;  'l5  ton  gasoline.  $2,- 
650.no ;  Kelly  Springfield  Road  Roller  Co..  138 
Wabash  .Ave..  12  ton  gasoline.  $2,700;  12  ton 
steam.  $2,400;  Iroquois  Iron  Works,  143  Dear- 
born St.,  13  ton  gasoline,  $2,542.  The  con- 
Iract  has  not  been  awarded.  Bids  opened  May 
4th.  1911. 

Following  is  the  low  bid  received  May  4  by 
L.     F.      McGann,     Commissioner  ■  of     Public 


•i-  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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Works,  Chicago,  111.,  for  furnishing  and  de- 
livering portable  boilers  to  the  Bureau  of 
Street:  Gindele  Bros.,  Chicago  Opera  House 
Bldg.,  Chicago,  $729  each. 

The  Board  of  Local  Improvements  of  Free- 
port,  111.,  has  under  consideration  a  number 
of  street  improvements  for  the  ensuing  year. 
It  is  proposed  to  pave  parts  of  Benton  and 
I'loat  Sts..  with  brick.  Maple  Ave.  and  regrade 
Jefferson  St. 

The  City  Council  of  .\ltnn.  Ill,  has  passed 
an  ordinance  providing  fur  the  paving  of 
-State  and  Elm  Sts.,  in  the   North  Side. 

The  town  of  Chandlerville,  III,  will  build 
one  mile  of  hard  road  running  south  of  the 
town  on  the  Beardstown  road.  The  county 
has  given  $3,000  toward  the  improvement. 

The  City  Council  of  Watseka,  111.,  will  soon 
let  the  contract  for  the  paving  of  Central  St., 
-and  will  take  preliminary  steps  for  the  paving 
■of  an  additional  street  through  the  main  part 
■of  town  and  for  a  short  cross  street  in  the 
south  part  to  connect  the  two  pavements  that 
Tun   south.     John    14.    Gleason   is   mayor. 

Indiana. 

®The  contract  for  ini]iniviiig  the  public 
square  in  Greencastle,  Ind.,  lias  been  let  to 
the  Madison  Construction  Co.,  of  .\nderson 
for  $-2 1,7-21 1. 

®'rbe  Clay  County  Commissioners,  Brazil, 
Ind.,  have  awarded  the  contracts  for  the  con- 
struction of  gravel  roads  in  \'an  Buren,  Dick, 
Johnson  and  Posey  Townships  to  Hawkins 
Bros.,  31G  Coal  St.,  Brazil,  and  .\ustin  M. 
Shattuck,  1018  N.  Meriilian  St.,  Brazil.  Bids 
were  opened   May  5. 

®The  Board  of  .\dams  County  Commission- 
ers, Decatur,  Ind.,  has  awarded  the  contract 
for  furnishing  the  crushed  stone  and  other 
supplies  for  repair  of  turnpikes  as  follows: 
.•\.  &  C.  Stone  Co.,  Ridgeville,  Ind.;  Erie 
Stone  Co.,  Huntington.  Ind. ;  Erie  Stone  Co., 
at  Willshire,  O.,  and  the  Berne  Supply  Co., 
Rerne,  Ind.  Contract  applies  to  all  who  are 
nearest  the  place  of  work.  Bids  were  opened 
.\I;iy   1. 

®Chas.  Ireland,  Montezuma,  Ind.,  has  been 
awarded  the  contract  by  the  Parke  County 
Commissioners,  Rockville.  Ind.,  for  the  con- 
struction of  the  Turkev  Run  Road  in  Howard 
Tinvnship  for  $3,121.  Bids  were  opened  May  3. 

®The  Greenfield  Bridge  Co.,  of  Greenfield, 
Ind.,  has  been  awarded  the  contract  by  the 
Hancock  County  Commissioners,  Greenfield, 
for  the  construction  of  a  retaining  wall  on 
Steele  Road  No.  2,  for  $l"iO.  Bids  were 
opened  May  1. 

®P.  J.  Kennedy,  Templctnn,  Ind..  has  been 
awarded  the  contract  by  the  P>oard  of  County 
Connnissioners,  Fowler,  Ind.,  for  the  construc- 
tion of  the  Carroll  Road  in  Oak  Grove  Town- 
shin,  for  $2,370.     Bids  were  opened   May  1. 

®The  Board  of  County  Commissioners  at 
W'illiamsport.  Ind..  has  awarded  the  contract 
for  the  construction  of  the  Hoover  gravel 
road  in  Kent  Township  to  Otho  .Mlison,  State 
Line,  Ind..  for  $2..317.  Bids  were  opened 
Mm-   1. 

®The  Board  of  County  Connnissioners, 
I'lluffton.  Ind.,  has  awarded  the  following  con- 
tracts for  the  construction  of  four  gravel 
roads:  J.  N.  Neff,  $0,7(i7 :  Charles  Nash. 
$.■1.000 :  Geo.  W.  Tabor,  $3,7:)0.  and  Crosbie  E. 
Alexander.  $2,200.     Bids  were  opened   May  4. 

®The  Board  of  County  Commissioners, 
Terre  Haute,  Ind.,  has  awarded  the  following 
contracts  for  the  construction  of  four  gravel 
roads,  for  wdiich  bids  were  opened  .^ijril  20: 
Jns.  T.  Dailey,  Riley.  Ind..  at  .$0,011,  Brown 
K'oad  in  Riley  Townshi|i:  Elijah  E.  Reed,  for 
the  construction  of  the  Strole  Road,  the  Philip 
Lon.g  Road  and  the  Tames  .S  White«ell  Road, 
all  in  Favctte  Township,  f..r  $2.nX0  $3,272  and 
$2.3.37. 

®P.  T.  Kennedy  of  Tcmideton.  Ind.,  has 
lieen  awarded  the  contract  by  the  Board  of 
Courtv  Commissioners,  Fowler,  Ind.,  for  the 
construction  of  the  .\nderson  Road  in  Oak 
Grove  Township  for  $0,00n.  Rids  were  iiiencd 
Mav   1. 

Petitions  are  being  circulated  in  For' 
Wayne,  Ind.,  asking  for  the  building  of  30 
miles  of  stone  roads  in  Lafayette  township. 
The  appri>Nimatc  cost   of  llie  work  i,  $l,"iii,iMlO. 


Iowa. 

4«Bids  will  be  received  until  10  a.  m.,  May 
13,  by  City  Clerk,  Sioux  City,  la.,  for  the  con- 
struction of  l.nnii  ft.  of  cement  gutter  for 
Floyd  cemetery.  Specifications  are  on  fde  at 
the  office  of  the  City  Engineer.  G.  B.  Healy  is 
.Supt.  of  Public  Property. 

.\  resolution  has  been  offered  in  the  City 
Council  of  Fairfield,  la.,  for  the  improvement 
of  the  followin.g  streets:  I'ourtb.  north  to 
city  limits,  brick;  Court,  from  Briggs  to 
Hempstead,  brick;  north  to  .St(jne,  asphalt; 
Kirkwood.  from  Court  to  D,  asphalt;  D.  from 
Court  to  Evergreen  cemetery,  asphalt;  Briggs. 
from  Court  to  Main,  lirick ;  Main,  from 
Briggs  to  Hempstead,  brick;  Hempstead,  from 
Main  to  Court,  lirick  ;  Main  froni  Ma<lison  to 
city  limits,  brick;  West  Burlington;  from  Sec- 
ond to  west  line  of  Rock  Isl.'uul  right-of-way, 
brick;  Broadway,  from  B  to  D,  lirick;  D,  from 
Broadway  to  Burlington,  brick.  The  com- 
mittee on  streets  has  reconnnended  that  engi- 
neers be  secured  at  once  to  pre|);ire  the  nec- 
essary plans  for  the  paving. 

The  City  Council  of  Council  Bluffs,  la.,  has 
adopted  paving  resolutions  covering  new  pave- 
ments for  vitrified  brick  with  a  4-in.  sand 
base  and  will  cover  the  following  streets: 
Fifth  .•\ve.,  from  Indian  Creek  to  21st;  21st 
St.,  from  Avenue  G  to  .\venuc  I ;  Second 
.\ve.,  from  11th  to  13th  St.,  and  10th  St.,  from 
Eighth  Ave.,  to  10th.  Specifications  for  re- 
paving  Broadway  between  Second  and  Scott 
Sts.  have  been  changed  in  a  petition  from 
property  owners  within  that  limit.  Instead 
of  concrete  filler  ordered  in  the  original  reso- 
lution, an  asphalt  filler  will  be  substituted. 

The  City  Council  of  i\Iaqnoketa,  la.,  has 
passed  a  resolution  deciding  that  bids  should 
be  received  for  four  dift'erent  kinds  of  ma- 
terial for  the  proposed  2(1  blocks  cd'  paving  to 
be  laid  this  year. 

Kentucky. 

Bids  for  l-^i  squares  of  viirilird  brick  street 
work  to  cost  about  $40,000  were  received  by 
the  Board  of  Public  Works  of  Louisville, 
Kv.,  on  .^pril  20.  The  bidders  were:  L.  W. 
Hancock  &  Co.,  L.  R.  Figg:  Jefferson  County 
Construction  Co.;  G.  W.  Gosnell,  and  Henry 
Bickel  Co.  The  bids  range  from  $1,70  to  $1.00 
per  sq.  yd.  The  specifications  call  for  the 
reconstruction  of  l.j  squares  of  streets. 

The  Hardin  Fiscal  Court.  F.lizabethtown, 
Ky.,  has  appropriated  the  sum  of  $2.')0  per 
nnle  out  of  the  general  road  fund  of  the 
county  to  lie  used  in  the  proposed  reconstruc- 
tion of  the  Lincoln  and  Jackson  W'ay,  pro- 
vided a  sufficient  amount  is  raised  by  private 
subscription  to  insure  the  work  being  done. 
The  way  extends  through  the  comity  a  dis- 
tance of  .")0  miles,  making  the  appropriation 
total  about  $12,."itio. 

Louisiana. 

^Bids  will  be  receivc<l  until  noon,  ^lay  l."i, 
by  Highway  Department  of  Board  of  State 
I'jigmeers.  104  New  Orleans  Court  Bld.g,.  New 
(")rleans.  La.,  for  the  construction  of  a  road 
from  Colfax  to  Rochelle.  Grant  Parish,  Louis- 
iana, a  distance  of  32  miles.  Frrnik  M.  Kerr 
is  Chief  .State  Engineer  ami  President  of  the 
I'.nard, 

•J«Biils  will  be  received  until  May  l.">,  by 
the  State  Highway  Commission,  New  Or- 
leans, La,,  for  the  construction  of  3.'i  miles  of 
road  in  Gr;mt  Parish.  Gervais  Lonibar<l.  New 
Orleans.   La.,   is   State   Highway   b'.iigim-er.   . 

Maryland. 

•{•Bids  will  be  receivi-il  until  11  a,  ni,,  .\la\ 
24,  by  J.  !•:.  Schell,  May.ir  and  P.oard  of  .\1- 
dernien,  b'rederick,  Md.,  fi>r  paving  .approxi- 
niately  10.000  sq.  yds.  and  furnishing  and  set- 
ling  S,.")00  lin.  ft.  cif  curliing.  E.acli  liids  must 
be  accompanied  by  ;i  cerlilied  check  for  $1,2.50 
])ayable  to  the  Mayor.  Official  advertisement 
will   be    found    elsewdiere   in   this    issue. 

•I«r.ids  will  be  received  until  Noon,  .May  l.'i, 
by  Commissioners  of  C;irroll  County,  West- 
minster, Md.,  for  bnildin.g  a  section  of  State 
.Aid  Road  1.12  miles  long  in  Carroll  county 
along  the  Black  Rock  road  between  Hanip- 
stead  and  Baltimore  Comity  line.  I-'ach  bid 
is  to   be   accompanied   by   a  certified  check   fi:>r 


o2nii,  I  ayable  to  the  County  Commissioners 
(if  C:irroll  Ci>nnt.\,  ^aid  check  to  lie  returned 
to  the  judder  unless  he  fails  to  execute  the 
contract  should  it  be  awarded  to  him.  Plans 
can  be  seen  and  furms  of  specifications  and 
contract  may  be  obtained  at  the  offices  of  the 
State   Roads   C(  mmission.   Baltimore,   .Md. 

Massachusetts. 

®James  Doherty  submitted  the  lowest  bid 
to  the  Department  of  Public  Works,  Boston, 
Mass.,  on  May  1  for  the  laying  of  brick  pav- 
ing in  (ieneva  .'\ve..  and  for  edgestones.  gut- 
ters and  crosswalks  in  Melville  .Xve.,  Dorches- 
ter.    The   bid   subnntted   was  $23,804. 

Michigan. 

•|«l''ids  will  be  received  untd  S  \t.  m..  May 
H.  by  Board  of  Public  Works,  (Irand  Rapids, 
Mich.,  for  furnishing  the  city  one  10,000-lb. 
steam  roller  of  tandem  type,  f.  o.  b.  car  Grand 
Rapids.  S.  .A.  Freshney  is  Secy,  and  General 
Manager  of  the  Board. 

The  Ricbmond  4"ownsliip  Supervisors,  ac- 
cording to  advices  from  Reed  City.  Mich.,  has 
secured  a  surveyor  to  lay  out  certain  roads 
and  report  on  the  same  at  a  special  meeting 
of  the  board.  Several  miles  of  state  reward 
roads  will  be  built. 

The  city  of  Alpena.  Mich.,  will  uurchase  a 
street  automatic  flusher  to  clean  the  paved 
streets   downtown. 

.\  svstem  of  macadamized  highways  will  be 
constructed  in  Iron  County,  INIich.,  during  this 
vear.  A  bond  issue  of  $1.50.000  has  been  voted 
for  that  purpose.  Crystal  Falls  is  the  county 
seat  of  Iron  County. 

Commissioners  A.  S.  Putnam,  Chas.  R.  Orr 
and  Frank  Cookson  of  Schoolcraft  County, 
Manistique,  Mich.,  will  soon  advertise  for  bids 
for  the  construction  of  from  18  to  20  miles  of 
macadam  road.  As  soon  as  the  bonds  are 
sold  the  work  will  be  let. 

Minnesota. 

^Forrestal  &  b'eyen.  St.  Paul,  Minn.,  are 
advertising  l.">0  miles  of  road  leveling  along 
side  of  ditches  in  Marshall  and  Roseau  Coun- 
ties in  northwestern  Minnesota.  Good  work 
for   team   and   road  grader  outfits. 

®D.  H.  Clough  was  recently  awarded  the 
contract  bv  the  City  Council  of  Duluth,  Minn., 
for  the  paving  of  Third  alley  between  20th 
and  21st  .Aves..  and  21st  and  22nd  .\ves.  The 
cost  of  the  first  lilock  will  be  $1,281  and  of 
the  second.  $710. 

Under  the  bill  introduced  in  the  last  session 
of  the  legislature  by  Senator  James  T.  Elwell 
of  Minneapolis,  St.  Louis  County,  Duluth, 
Minn.,  has  $00,000  available  for  road  worJ< 
during  this  year. 

.\bout  two  miles  of  paving  is  to  be  laid  on 
the  business  and  residence  streets  of  jMankato, 
Minn.  Twenty  blocks  are  to  be  paved  with 
creosoted  blocks,  one  block  with  brick  and 
five  blocks  with  tar  or  asphalt  macadam. 
Mississippi. 

^.Bids  will  be  received  until  May  12  (re- 
advertisement  of  liids  asked  May  2)  by  E.  D. 
Donnell,  iMayor,  Columbus,  Miss.,  for  the  con- 
struction of  approximately  0,000  lin.  it,  of 
concrete  curb  and  gutler  or  granite  curb  and 
concrete  gutter. 

®P.  C.  Powers  iS:  Son  of  IMemphis.  Tenn,. 
have  been  awarded  the  contract  liy  the  cit.\- 
of  tirenada.  Miss,,  fnr  the  cnustructinu  of 
from  75  to  1.50  miles  of  granolithic  sidewalks 
for  $,13V2  per  sq.  ft.  The  w^ork  will  include 
:dinut  150,000  sc],  ft.  Bids  were  opened  May 
1  bv  L,   ?.,  James,  City   Recorder, 

Missouri. 

^Bids  will  br  rei-ci\ed  untd  5  p.  ni..  ATay 
15.  by  .A.  J.  .McKenzie,  City  I-'ngineer.  Webb 
City.' Mo.,  for  the  following  work:  8,805  sq, 
ft.  of  concrete  sidewalks;  I.55i;  lin.  ft.  of  coii- 
crete  combined  curb  and  gutter;  2,500  sq,  ft. 
of  brick  block  pavement;  11,744  sq,  yds,  of 
asphalted  macadam   pavement. 

The  Board  of  Lncal  Improvements  iif  St. 
Louis.  Mo,,  on  .April  28,  received  the  follow- 
ing 1ii<ls  for  a  numiciprd  asphalt  plaiU  :  War- 
ren Bros,  Co.,  B.ist(m.  Mass,,  $I0,80O;  Heath- 
erington  iX  Berner,  Indianai>olis,  Ind,,  $22,102, 
and    the    Eqnilalile    .\sphalt    ('",.    Kans.is    City, 


•J«  indicates  work  now  open  for  bids.      ®  indicates  a  contract  let  recently. 
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Mo.,  $16,700.  The  plant  is  to  be  erected  at 
Eager  Road,  000  ft.  cast  of  King's  Highway, 
where  now  the  Street  Department  asphalt- 
testing   laboratory   is   located. 

The  Moberly,  Mo..  Commercial  Club  is 
planning  to  petition  the  county  court  of  Ran- 
dolph County.  Ihiisville.  Mo.,  to  call  a  special 
election  for  issning  $250,000  worth  of  bonds 
to  construct  pomiaiuiit  roads  in  that  county. 

New  Hampshire. 

•J"Bids  will  be  received  until   1   p.  m..   May 

10,  by  the  State  Highway  Department,  Con- 
cord. \.  H,,  for  the  construction  of  '^M•  miles 
of  native  stone  road  in  Hinsdale,  X.  H.  H.  C. 
Hill  is  State  Engineer. 

•J«Bids  will  be  received  until  1  p.  ni..  May  22, 
by  State  Highway  Department,  Concord,  N. 
H.,  for  the  construction  of  -1,500  ft.  of  native 
stone  road  in  Bethlehem.  X.  H.  Plans  and 
specifications  may  be  seen  at  the  office  of  H. 
C.  Hill,  State  Engineer.  Concord,  X.  H. 

New  Jersey. 

^•Bids  will  be  received  until  8  p.  m..  May 
!•">.  by  >[.  Stockman,  Towns  Clerk.  Irvington, 
X^.  J.,  for  the  following  improvements :  The 
flagging  of  Wclland  avenue,  from  Xormandy 
place,  easterly  to  Cont  St.  The  grading  and 
flagging  of  Fern  .-Xve.,  from  Chester  .-\ve. 
easterly  to  Rosebill  place.  The  grading  and 
flagging  of  Silknian  place,  from  Myrtle  Ave. 
westerly  to  Linden  .Vve.  The  grading  of  Sar- 
anac  place,  from  Clinton  .Ave.  southerly  to  Cot- 
tage St.  The  construction  and  laying  of  a 
tclford  pavement  and  the  necessary  curbing 
and  flagging  of  Washington  .-Xve..  from  Clin- 
ton Ave.  northerly  to  Springfield  Ave.  The 
construction  and  laying  of  a  telford  pavement 
and  the  curbing  and  guttering  of  Montrose 
terrace,  from  Grove  St.  westerly  to  East 
Speedway  .\ve.  The  construction  of  sanitary 
sewers  in  North  Forty-third  St.,  Frederick 
terrace.  Laurel  Ave..  Brighton  terrace.  High- 
land terrace,  Saranac  place.  Twenty-first  St.. 
from  Sixteenth  .Ave.  to  Roosevelt  terrace,  and 
Stephen  terrace,  in  the  town  of  Irvington. 
Specifications  may  be  seen  at  the  office  of  L 
J.  Casey,  Jr.  &  Co.,  town  engineers.  Glorieux 
building,  or  at  the  office  of  the  town  clerk. 
Town  Hall.  Irvington. 

Repairs  to  county  highways  to  the  amount 
of  $.35,000  have  been  decided  upon  by  the 
road  committee  of  the  Board  of  Freeholders 
at  Paterson.  X'.  J. 

The  City  Council  of  Bridgeton,  N.  J.,  will 
purchase  a  steam  road  roller  which  will  be 
used  in  the  construction  and  repair  of  all 
streets. 

New  York. 

^•Bids  will  be  received  until  8  p.   m..   May 

11,  by  Common  Council  of  Lakawanna,  N.  Y., 
for  the  furnishing  of  materials  and  perform- 
ance of  labor  for  the  paving  of  the  Ridee 
Road  from  the  east  curb  line  of  South  Park 
Ave.  to  the  east  curb  line  of  the  Hamburg 
Turnpike,  with  vitrified  brick,  the  pavetnent 
to  be  42  ft.  in  width  from  curb  to  curb,  to- 
gether with  a  drainage  system,  according  to 
the  plans  and  specifications  on  file  in  the  office 
of  the  City  Clerk  J.  J.   Monaghan. 

®The  Acme  Engineering  Co..  of  Herkimer, 
has  been  awarded  the  contract  by  the  city  of 
Canajoharie,  N.  Y.,  for  the  paving  of  Church 
St.,  from  the  lift  bridge  to  the  Longshore 
block  for  $14,800. 

®The  Board  of  Public  Works  of  Geneva.  N. 
Y.,  has  awarded  Edward  Higgins  the  contract 
for  sprinkling  and  flushing  the  street  for  $100 
per  week  and  $12.-')0   for  flushing. 

®The  State  Highw^ay  Commission,  Albany, 
N.  Y..  has  awarded  the  following  contracts 
for  improvements  to  public  highways  by  state 
aid,  for  which  bids  were  opened  .April  24, 
Stottsville-Stuyvesant  Falls,  state  highway  Xo. 

5.103.  and  Stuyvesant  Falls-Valatie,  state  high- 
way No.  5,104,  a  total  of  10.85  miles.  J.  C. 
Hourigan,  .Albany,  at  $118,440,  on  residuum; 
Blodget  Mills-Cortland,  county  highway  X^o. 
881.  Cortland  County,  1.79  miles.  Joseph  Mc- 
Cormick,  East  Providence,  R.  I.,  at  $22,780 ; 
Stuyvesant   Falls-Valatie,   state    highway    No. 

5.104,  Columbia  County,  4.5  miles,  contract 
not     awarded;     Stottsville-Stuyvesant     Falls, 


state  highway  No.  5,103,  Columbia  County,  5 
miles,  contract  not  awarded ;  Red  Hook-Rhinc- 
beck,  state  highway  Xo.  5,002,  Dutchess  Coun- 
ty, 4.15  miles,  Suffolk  Contracting  Co.,  Hunt- 
ington, $40,1100,  on  residuum;  Red  Hook  Vil- 
lage-Dutchess  County,  Road  Xo.  5,095,  1.33 
miles,  W.  J.  Cowhig,  Poughkecpsie,  N.  Y., 
$12,280,  on  residuum ;  Ellicott  Creek,  Erie 
Countv,  Road  No.  913,  1.83  miles,  Louis  R. 
Gipp,  Buffalo,  $;38,0n0:  Fonda.  Johnstown 
Road,  No.  5,09t).  Fulton  and  Montgomery 
Counties,  3.07  miles,  The  Hollington  Co., 
Troy,  N.  Y.,  $37,070;  Salisbury  Center.  Bur- 
rels  County,  Road  No.  4(i5,  Herkimer  County, 
.5.43  miles,  Brown  &  Lowe,  Schenectady,  $.52.- 
147;  Livonia-Lakevillc,  County  highway  No. 
71l),  Livingston  Countv,  2.23  miles,  Carlton- 
Reynell,  Long  Island  City,  $17.9.50;  De  Ruy- 
ter-I.awsons  Forks,  County  Higluvay  No.  883. 
.Madison  County,  2.14  miles,  Joseph  McCor- 
mick.  East  Providence,  R.  I..  $23,973;  St. 
Johnsville-Nelliston,  State  highway  No.  5,100. 
Montgomery  County,  4.70  miles,  no  contract 
awarded ;  £.  Norwich  Memorial  Cemcterv. 
Road  No.  808,  Nassau  Countv,  2.88  miles,  H. 
J.  Mullen,  Jamaica,  N.  Y.,  $37,000,  on  ber- 
niudez ;  East  Wood  Village-East  Syracuse 
Road,  No.  896,  Onondaga  County,  2.43  tniles, 
no  contract  awarded ;  Newburg-Cornwall 
road  No.  415,  Orange  County,  3.37  miles, 
Harper,  Jova  &  Kehoe  Co.,  Inc.,  Newburg,  N. 
Y.,  $30,990;  Brewster-Carmel  Road  Xo.  909. 
Putnam  County,  4.56  miles,  Harvey  B.  Sproul. 
Peekskill,  $45,8'00,  on  residuum  ;  Brewster  Vil- 
lage, Putnam  County,  road  Xo.  5.098,  1.14 
miles,  Samuel  Bcskin,  Fishkill,  N.  Y.,  $15,- 
900,  on  residuum ;  Rensselaer  City  road  Xo. 
5.107.  Rensselaer  County.  .40  miles.  Wilt-Seyo 
&  Rigney.  Rensselaer,  "N.  Y.,  $7,468,  on  re- 
siduum ;  Thurston-Campbell  road  No.  00.3, 
Steuben  Countv,  2.07  miles.  Fred  E.  Ellis, 
Melrose.  Mass.'  $19,902;  Post  road  No.  310. 
Ulster  County.  4.25  miles.  Lane  Construction 
Co.,  Meriden.  Conn.,  $-34,380,  on  residuum ; 
Macedon-Cator  Four  Corners  road  X^o.  918, 
Wavne  County,  1.16  miles,  Bellew  &  Merritt. 
Tuckahoe,  N.  Y.,  $8,009;  Cross  River-Crafts 
Corners,  road  No.  890.  Westchester  County. 
5.68  miles.  Frank  G.  Fowler,  Mt.  Kisco.  N. 
Y..  $24,512,  on  residuum ;  Castile-Castile,  road 
Xo.  892,  Wvoming  Countv,  1.43  miles.  Fred- 
erick J.  Mumm.  Bufifalo, 'N.  Y.,  $15,800;  In- 
dian Falls-Corfu,  Part  2,  Road  Xo.  922.  Gen- 
esee County.  1.85  miles.  Miller  &  Knicken- 
bcrg,  Bufifalo,  N.  Y.,  $15,944;  Pavilion-Ba- 
tavia,  Part  1,  road  No.  923.  Miller  &  Knicken- 
berg,  Bufi'alo,  N.  Y..  $42.-500. 

®The  State  Highway  Cominission,  .Albany, 
N.  Y.,  has  awarded  the  following  contracts 
for  the  improvements  to  state  highways,  for 
which  bids  were  opened  April  26 ;  Ticon- 
deroga-Crown  Point,  Part  1,  Road  No.  891. 
Esse.x  County,  5.99  miles.  Santanoni  Contract- 
ing Co..  Newcomb,  $50,980;  Millerton-Colum- 
bia  County  Line,  Road  X^o.  700,  Dutchess 
County,  4.80  miles.  Lane  Construction  Co.. 
Meriden,  Conn.,  $41,300.  on  residuum:  Pleas- 
ant Valley-Washington  Hollow.  Road  Xo,  748. 
Dutchess  County,  5.40  miles,  Samuel  Beskin. 
Eishkill-on-Hudson,  $63..325 ;  Broadway-De- 
pew.  Road  No.  914,  Erie  County.  3.52  miles, 
Niagara  Construction  Co.,  Corning.  X.  Y.. 
$79,470;  Lancaster  Village.  Road  No.  915,  Eric 
Countv  1.46  miles.  Xiagara  Construction  Co.. 
Corning.  X.  Y.,  $68,800 ;  Depcw  Village.  Road 
No.  916,  Erie  County,  2.30  miles.  Ed.  T.  Beck 
&  Co.,  Warren,  Pa.,  $-53,750;  Lancaster-.Alden, 
Road  No.  017,  Erie  County,  4.11  miles,  no 
bids  received ;  Burrels-Middleville.  Road  No. 
466.  Herkimer  County.  5.56  miles,  Buckley 
Construction  Co.,  Plattsburg,  $60,342;  Livonia- 
Ontario  Co.  Line,  Road  No.  717,  Livingston 
County,  5.87  miles,  no  contract  awarded,  above 
estimate ;  Canastota  Village.  Road  Xo.  908, 
Madison  Countv.  2.07  iniles.  no  contract 
awarded;  Fort  Plain  Village,  Road  Xo.  889, 
Montgomery  County,  .64  miles.  Joseph  Walk- 
er, Xew  Paltz.  $7,204;  Little  Xeck-Old  West- 
burv.  Parts  1  and  4,  Nassau  Countv.  2.50 
miles,  Clancy  &  Van  Alst.  .Astoria.  $25,980; 
Skaneateles-Camillus,  Part  2.  Road  Xo.  897, 
Onondaga  Countv.  4.24  luiles,  W.  H.  Burns 
Co.,  Syracuse,  $48,389;  Rockland  Co.  Linc- 
Tuxedo,   Road  No.  416,  Orange  County.  G.IO 


miles,  Sproul  &  Elsin,  Peekskill,  $86,230; 
Brainerd  Station  Highway,  Road  No.  5,108, 
Rensselaer  Countv,  .20  miles,  Krow  &  Walsh, 
Pittsfield,  Mass.,  $4,380;  Euba  Alills-New  Rus- 
sia. Road  No.  5,117,  Essex  Countv,  6  miles.  J. 
D.  I\toynehan  Co.,  Mohawk,  $74,080;  Atlanta- 
North  Cohocton,  Road  No.  004,  Steuben  Coun- 
ty. 1.64  miles,  T.  H.  Gill  Co.,  Whitneys  Point, 
$14,420;  Trouiisburg  Center-South  Troups- 
burg,  Road  No.  905,  Steuben  County,  3.90 
miles,  no  contract  awarded;  Port  Jefferson- 
Coram,  Road  No.  012,  Sufi^olk  County,  6.69 
miles,  no  contract  awarded ;  Stone  Bridge- 
I'alls  Mills,  Road  No.  824,  Sullivan  County, 
3.:W  miles,  Bellew  &  Merritt  Co.,  Tuckahoe, 
$42,8.50;  Rifton  Village,  Road  No.  021,  Ulster 
County,  2.13  miles,  Joseph  Walker,  New 
Paltz.  $27.504 ;  Clyde-Resort,  Part  1,  Road  No. 
919,  Wayne  County,  3.81  miles,  Greece  Con- 
struction Co.,  Rochester,  $23,850;  Woods 
Bridge-Lewis  Corners,  Road  No.  000,  West- 
chester County,  4.26  miles,  Samuel  Beskin, 
Fishkill,  $46,.500;  Bliss-Smith  Corners,  Road 
No.  803,  Wyoming  County,  3.61  miles,  Thom- 
as E.  Murray.  Troy,  $44,400 ;  Canton-Potsdam, 
Part  1,  and  Canton-De  Kalb.  Road  Nos.  5,11.5- 
16,  St.  Lawrence  County.  10.19  miles,  Bitckley 
Construction   Co..    Plattsburg,  $09,940; 

®The  State  Highway  Commission,  Albany, 
N.  Y.,  has  awarded  the  following  contracts 
for  the  improvement  of  state  highways,  for 
which  bids  were  opened  April  28 :  Glen-Au- 
brcy-Whitney"s  Point.  Road  No.  902.  Broome 
Countv.  5.30  miles.  T.  H.  Gill  Co.,  Whitneys 
Point.  $-52,3-54;  Olean  City,  Road  No.  5,09"0, 
Cattaraugus  Countv,  ..36  iniles.  B.  V.  Taylor, 
Olean.  $11,869;  Auburn  City.  Road  No.  5,101, 
Cayuga  Countv,  1.83  miles.  Braver  Bros.,  Au- 
burn, $22,667;  Horseheads-Catl'in.  Road  No. 
888,  Chemung  County,  3.72  miles,  P.  H.  Mur- 
rav.  Rochester.  $42,260;  Champlain-Mooers 
Forks,  Part  2,  Road  No.  5.102.  Clinton  Coun- 
tv, 7  miles.  Spellman-Oliver  Co..  Chateaugav, 
$63,800;  Fishkill  Village,  Road  No.  89'5, 
Dutchess  County.  1.06  miles,  Hallock  &  An- 
gle, Newburg.  $15,480;  lohnstown-Broadalbin, 
Road  No.  .544.  Fulton  County,  6.28  miles.  S. 
B.  Van  Wagenen.  Rondout.  $-55,000:  Little 
Falls  City,  Road  No.  5,105,  Herkimer  County, 
1.88  miles,  Jaines  E.  Martin.  Poughkeepsie, 
$21,094;  Garbutt's  Crossing,  Road  No.  5,097, 
Monroe  Countv,  1.06  miles,  Alonroe  Roads 
Co.,  Pittsford.  $9.762 ;  Yorkville  Village,  Road 
Xo.  5.091.  Oneida  County,  1.06  miles,  no  con- 
tract awarded ;  Wyatt's-Hoft'man.  Road  No. 
5.110,  Schenectadv  Countv.  5.42  miles,  Toseph 
Walker.  Xew  Paltz.  $18,"304;  Geneva- Water- 
loo, Road  No.  5,087,  Seneca  County,  5.95  miles, 
no  contract  awarded ;  Seneca  Falls  Village, 
Road  No.  5.100,  Seneca  Countv,  2.50  miles, 
Frederick  .A.  Brotsch.  Jr..  Rochester,  $83,1^00; 
Big  Creek,  Parts  1  and  2,  Road  No.  006,  Steu- 
ben Countv,  5.08  miles,  Frederick  E.  Ellis, 
Melrose.  Mass..  $67,077;  Big  Creek,  Part  4, 
Road  No.  907.  Steuben  Countv.  4.13  miles, 
Frederick  E.  Ellis,  Melrose,  Mass.,  $15,491; 
Painted  Post-.Addison.  Part  2,  Road  No.  5,094, 
Steuben  County.  2 :50  miles,  T.  H.  Gill  Co., 
■Whitnevs  Point.  $25.240 :  Jericho  Turnpike, 
Part  2."  Road  Xo.  5.111,  Sufltolk  Comity,  5.02 
miles.  H.  J.  Mullen,  Jamaica,  $-34.500 ;  P'ericho 
Turnpike,  Part  3,  Road  No.  -5.112,  Suflfolk 
County,  4.90  miles,  H.  J.  Mullen,  Jamaica.  $45,- 
168;  Monticello-Mongaup  Vallev.  Road  No. 
800.  Sullivan  County^  4.87  miles.  DeGraflf  & 
Hogeboom.  Kingston.  $46,744;  Milton-Marl- 
boro. Road  Xo.  5.114.  Ulster  County,  3.82 
miles.  Samuel  Beskin,  Fishkill.  $39,400;  Cam- 
bridge-Salem, Part  1,  Road  Xo.  5.113.  Wash- 
ington Countv.  3.75  miles,  W.  .A.  Burnham  & 
Co.,  Glens  Falls.  $34,000;  Lvons-Sodius  Point, 
"Port  1,  Road  Xo.  020,  Wayne  County.  3  miles, 
Greece  Construction  Co..  Rochester,  $25.6-50 ; 
Port  Cliester-Crvstal  Springs,  Part  1,  Road 
Xo.  001.  Westchester  Countv.  1.89  miles. 
White  &  Colligan.  Purchase.  $10,225;  Java 
Village.  Road  No.  804.  Wyoming  County,  3.,56 
miles.  Frank  Foote.  Xunda.  $40,828;  Luzerne- 
Lake  George,  Road  Xo.  805.  Warren  Countv, 
3.68  miles,  S.  B.  Van  Wagenen,  Rondout,  $34,- 
754. 

®The  .State  Highway  Commission,  Albany, 
X^.  Y.,  has  awarded  the  following  contracts 
for  road  improvements,   for  which  bids  were 


•i"  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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opened  on  May  1 :  Parma  Corners-Spencer- 
port,  Spcncerport-Xorth  Chili,.  County  High- 
ways, 19').  Monroe  Coinilv.  (J.l"(  miles,  Huck- 
nal'l  Contracting  Co.,  Albion,  $.")1,200;  Pitts- 
ford-North  Henriette,  County  Highway  No. 
457,  Monroe  Count)%  L'.iiT  miles,  Monroe 
Roads  Co.,  Pittsford,  $l(!.ili»0;  Honeoye  Falls- 
Pittsford  Town  Line,  County  Highway  No. 
502,  Monroe  County,  Monroe  Roads  Co.,  Pitts- 
ford,  $52,70-");  Ridge-Rocliestcr-Sea  Breeze 
County  Highway  No.  -V'JH.  Monroe  County, 
6.G7  miles.  Julius  Freidericli  Co.,  Rochester, 
$76,100;  Sea  Breeze-Nino  Mile  Point,  Road 
No.  .57H.  Monroe  County.  ti.:if<  miles,  A.  J. 
Rockwnod,  Rochester.  $(i2,lli(i;  Oak  Orchard- 
Section  3,  Road  No.  301,  Orleans  County,  3.24 
miles,  Hucknall  Contracting  Co..  .-Mbion,  $24,- 
300;  Medina-.-\labama.  Road  No.  39-"),  Orleans 
County,  0.40  miles.  Rhodv  &  Tyler,  Albion, 
$45,000;  Holley-.\lbion.  Part  2.  State  Highway 
No.  5,118,  Hticknall  Contracting  Co..  Albion, 
$20,64fi;  Lockpnrt  Tonawanda  Creek  High- 
way No.  740,  Niagara  County.  10..30  miles,  no 
bids  received ;  Adams,  Watcrtnwn,  Part  3, 
State  Highway  No.  5.110.  Jefferson  County, 
3.24  miles.  Burns  Bros.  &  Haley.  Watertovvn, 
$30,978:  Fayetteville-Chittenango,  Part  2. 
State  Highway  No.  5,120,  Madison  County, 
3.31  mil's.  J.  H.  Weidman.  Syracuse,  $35,100; 
North  Norwich-Sherburne.  State  Highway 
No.  5.121.  Chenango  County.  C.8X  miles,  Thos. 
F.  Sbaughnessy  &  Co.,  .Albany.  $05,400 ;  North 
Brookfield-Waterville,  County  Highway  No. 
840.  Oneida  County,  4.37  miles,  Thos.  F. 
Sbaughnessy  &  Co.,  .-Xlbany.  $50.400 ;  Ithaca- 
Danby,  Part  2.  State  Highway  No.  5,122, 
Tompkins  County,  .3.24  miles,  Thos.  F. 
Sbaughnessy  &  Co.,  Albany.  $3ii.4o0;  Nellis- 
ton-Pallatine  Bridge,  State  Highway  No.  5.123, 
Montgomery  County,  4.06  miles.  Olin  T.  Bene- 
dict, Pittsfield.  Mass.,  $41,000;  Palatine  Bridge- 
Fonda.  Part  1,  State  Highway  No.  5.124. 
Montgomery  County.  4.25  miles,  James  E. 
Martin.  Poughkeepsie.  $51,825;  Palatine 
Bridge-Fonda."  Part  2.  State  Highway,  No. 
5.125.  Montgomery  County.  4  miles,  James  E. 
Martin.  Poughkeepsie.  $40.!'nO;  Hoffman- 
Cranesville.  State  Highway  No.  5,126,  Mont- 
gomery County,  2.24  miles.  Thomas  Karr, 
Troy.  $25,470;"  Union  Hill-Ontario  Center, 
State  Highway  No.  5.127.  Wayne  County,  3.48 
miles.  Chambers  &  Truesdale.  Rochester,  $2i,- 
990;  Otto-Cattaraugus.  County  Highway  No. 
695.  re-construction,  1.21  miles,  no  contract 
awarded;  Otto-East  Otto.  County  Highway 
No.  697.  Cattaraugus  Count\'.  re-construction, 
2.27  miles,  no  contract  awarded. 

The  Board  of  Supervisors.  Elmira.  N.  V.. 
has  approved  the  plans  for  the  construction  of 
the  new  West  Church  St. -Water  St.,  road  to 
Fitch's  bridge.  The  foundatinn  of  the  road 
will  be  native  stone,  with  a  crown  of  trap 
rock.  The  State  will  pay  50  per  cent  or  $12,- 
850  of  the  expense,  the  county  $8,995,  the 
town  of  Big  Flats  about  $500  and  the  tow'u  of 
Elmira,  $3,40".  The  contract  for  this  work 
will  be  let  immediately.  The  lioard  has  also 
asked  the  State  Highway  Department  to  build 
or  improve  the  highway  on  the  north  and  east 
side  of  the  drive  between  Ehnira  and  Low- 
man,  the  work  to  be  included  in  the  Murtaugh 
$1,000,000  highway  route. 

The  Town  Board  of  Guilderland.  N.  V..  has 
voted  to  improve  the  higliway  between  the 
Andrew  La  Grange  and  Judge  Clute  places. 

Bills  appropriating  $2.925,0o0  fnr  the  con- 
struction by  the  state  of  improved  highways 
have  been  passed  by  the  lower  house  of  the 
New   York  legislature. 

North  Carolina. 

.Advices  from  .\sheville.  X.  C,  state  that 
the  board  of  trustees  of  the  state  central  high- 
way has  decided  to  begin  at  once  the  prelim- 
inary survey  of  the  route  for  the  proposed 
>tate  highway,  which  is  to  traverse  the  states 
from  the  Atlantic  coast  to  .\shcville  and  the 
Tennessee  line.  H.  P..  \',-irner  of  Le.xington, 
N.  C,  is  president  of  the  board  of  trustees. 
Ohio. 

^Bids  will  be  received  until  Noon,  May  16, 
by  Oscar  Kosche,  Clerk.  Oakley,  O.,  for  fur- 
nishing the  necessary  labor  and  materials   for 


the  imi)ru\enKiit  of  the  Madison  pike,  from 
B.  &  O.  .S.-W.  R.  R.  to  east  corporation  line 
by  grading  and  macadamizing  the  roadway, 
between  the  present  macadam  in  the  center  of 
said  street  and  the  curb  and  gutter  on  both 
sides,  constructing  combined  curb  and  gutters 
on  both  sides  thereof,  furnishing  and  laying 
the  necessary  drains,  etc.,  in  accordance  with 
the  plans  and  specitications  on  lile  in  the  of- 
fice of  said  clerk  and  on  file  in  the  office  of 
the  engineer  of  said  village.  Chris.  Stichnath, 
3519  Shaw  .^ve..  Hyde  Park.  Each  bid  must 
be  accompanied  by  a  bond  or  a  certified  check 
in  the  sum  of  $250. 

•J«Bids  will  be  received  until  Noon,  May  16, 
by  Oscar  Kosche,  Clerk  of  the  Village  of 
Oakley,  O..  for  furnishing  labor  and  material 
for  the  improvement  ot  Brotherton  Road 
from  the  Madison  pike  to  Cresap  St.,  by  grad- 
ing and  macadamizing  the  roadway,  construct- 
ing combined  curb  and  gutters  on  both  sides ; 
furnishing  and  laying  the  necessary  drains, 
etc.  Chris.  Stichnath,  3519  Shaw  .\ve.,  Hyde 
Park,  is   Engineer  of  the  village. 

•{•Bids  will  be  received  until  1 1  a.  m..  May 
27.  by  Board  of  Cuyahoga  Cnunty  Commis- 
sioners, Cleveland,  O.,  for  grading  and  im- 
proving Harvard  Road  between  stations  11 
and  16.  Frank  Lander  is  County  Surveyor. 
J.   F.   Goldenbogen  is  Clerk. 

^Bids  will  be  received  until  11  a.  m..  May 
27  (readvertisement  of  bids  asked  May  3),  by 
Board  of  County  Commissioners,  Cleveland, 
O..  for  grading  and  imprriving  Harvard  Road 
between  .Stations  11  ;ind  Hi.  Frank  Lander  is 
County   Surveyor. 

•|»Bids  will  be  received  until  noon,  June  5, 
by  C.  C.  Jenkins.  Village  Clerk,  Willoughby, 
O.,  for  furnishing  the  necessary  labor  and  ma- 
terial for  grading  and  paving  and  curbing 
Euclid  St.  in  the  village  from  the  north  end 
of  Erie  St.  southwesterly  to  the  Corporation 
line.  Each  bid  must  be  accompanied  by  a  cer- 
tified check  for  $2,500  payable  to  the  Village 
Treasurer. 

^Bids  will  be  received  until  11  a.  m..  Alay 
27.  Ijy  Board  of  County  Commissioners,  Cleve- 
land, O.,  for  the  necessary  material  for  the 
repair  of  the  following  roads  in  Cuyahoga 
County,  O. :  West  Madison  road ;  Berea  road ; 
Pearl  St.  approach  ;  Independence  road.  J.  F. 
Goldenbogen  is  Clerk. 

•J-Bids  will  lie  received  until  2  ]i.  m..  May 
17,  by  Board  of  Commissioners  of  Franklin 
County.  Columbus.  O.,  for  furnishing  the  nec- 
essary labor  and  material  for  grading,  macad- 
amizing and  im|iroving  roads  under  Engi- 
neer's estimates  No.  231,  232.  233  and  234. 
John  Scott  is  Clerk  of  the  P.oard. 

•{•Bids  will  be  received  until  noon,  June  2, 
by  Commissioners  of  Hamilton  County,  Cin- 
cinnati, O.,  for  repairing  under  specifications 
No.  203  Indiana  Hill  .Ave.  from  Plainville 
pike  to  Wooster  pike  in  Columbia  township. 
Fred   Dreihs   is   Clerk. 

The  Village  Council  of  Middlefleld,  O.,  has 
instructed  \"illage  Engineer  Harlan  Sperry  to 
prepare  specifications  for  paving  Elm  St., 
fr(.im  the  east  line  of  the  bank  to  the  square, 
and  thence  west  to  the  bridge  on  Main  St.. 
and  from  the  bridge  on  North  St.,  to  the  old 
C.  &  E.  track  near  the  sugar  house. 

®Evan  Evans  has  been  awarded  the  con- 
tract by  the  Department  of  Public  Service, 
Cincinnati,  for  the  grading,  granite  curbing 
and  brick  paving  of  Benton  alley  between 
Vine  and  Bremen  St..  i>'V  $570.  Bids  were 
opened  .\pril    12. 

®Evan  Evans  has  been  awarded  the  con- 
tract by  the  Department  of  rublic_  Service, 
Cincinnati,  for  the  improvement  of  Benton 
alley  lietween  McMicken  .\ve.  and  Hamer  St., 
for  $527.     Bids  were  opened  April   12. 

®The  Department  of  Public  Service  of  Cin- 
cinnati. O.,  has  awarded  Evan  Evans,  1226  Ida 
St.,  Cincinnati,  the  contract  for  the  improve- 
ment of  .\hler  alley,  from  Vine  to  Bremen 
St.,  for  $521.     Bids  were  opened  April   12. 

®Evan  Evans.  1226  Ida  St..  Cincinnati,  O.. 
has  been  awarded  the  contract  by  the  Depart- 
ment of  Public  Service.  Cincinnati,  for  the 
improvement  of  Bardcs  alley,  from  Vine  St. 
to    Goose    alley.    Ii>    gradin.g.    granite    curbing 


and  brick  paving,  for  $1,066.  Bids  were  opened 
April   12. 

®Peter  Praechtcr,  Gerard  St.,  north  of  Don- 
ohue,  Cincinnati,  O.,  has  been  awarded  the 
contract  by  the  Hamilton  County  Commission- 
ers. Cincinnati,  for  the  improvement  under 
Specifications  No.  181  of  the  Eight  Mile  Road 
at  Kremcr's  place  in  Anderson  Township,  for 
$4.6i!8.  The  contract  for  the  improvement  of 
the  Eight  Mile  road  at  School  House  w-as  also 
awarded  Peter  Praechter  for  $2,017.  Bids 
were  opened   April   12. 

®Wm.  Keller  of  Madisonville,  ()..  has  been 
awarded  the  contract  by  the  Board  of  County 
Commissioners,  Cincinnati,  for  the  improve- 
ment under  Specifications  No.  72,  of  the  Love- 
land  and  Madeira  pike  in  Symmes  Township, 
for  $14,440.     Bids  were  opened  April  28. 

®J.  M.  Quill,  Temple  Court  BIdg.,  Cincin- 
nati, has  been  awarded  the  contract  by  the 
Department  of  Public  Service,  Cincinnati,  for 
the  improvement  of  Batterman  .Ave.,  from 
Harrison  to  McKinley.  for  $14,213.  The  work 
includes  grading,  setting  cement  curb  and  gut- 
ter, paving  the  roadway  with  brick,  and  con- 
structing necessary  drains  and  inlets.  Bids 
were  opened   April  21. 

®J.  M.  Quill,  Temple  Court  BIdg.,  Cincin- 
nati. O..  has  been  awarded  the  contract  by 
the  Department  of  Public  Service.  Cincinnati, 
for  the  improvement  of  Dirheim  Ave.,  from 
Fischer  to  C.  &  W.  R.  R..  for  $4,754.  The 
work  includes  grading,  cement  curb  and  gut- 
ter, paving  the  roadway  with  brick,  necessary 
drains  and  inlets,  etc.  Bids  were  opened  April 
21. 

®W.  F.  Payne  has  been  awarded  the  con- 
tract by  the  Board  of  Control  of  Springfield, 
O.,  for  the  macadamizing  of  Belmont  .Ave., 
for  $2,318. 

©Service  Director  Holton  of  Columbus.  O., 
has  awarded  contracts  for  nearly  $100,000 
worth  of  street  improvements  as  follows: 
William  M.  Graham,  for  paving  Barthman 
.■\ve.  with  brick  from  High  St.  to  Parsons 
Ave.,  for  $21,684;  S.  T.  Knight,  for  paving 
Beech  St.  with  brick  from  Forest  to  Schiller 
Sts.,  at  $9,325,  and  Columbus  St.,  from  Par- 
sons Ave.  to  Front  St.,  for  $25,603;  John  C. 
Beasley,  for  paving  Pendleton  Ave.  with 
brick  from  Ravnard  St.  to  Livingston  .Ave., 
for  $6,904:  William  M.  Graham,  for  paving 
Reeb  .Ave.  with  brick  between  High  and  7th 
Sts..  for  $12,404;  John  C.  Beasley,  paving 
Stone  Ave.,  with  brick  from  Nicholas  to  18th 
St.,  for  $7,788;  D.  E.  Sullivan  &  Sons,  for 
paving  Town  St.,  with  brick  from  Hawkes 
Ave.  to  Central  Ave.,  for  $14,932. 

The  County  Surveyor  has  reported  to  the 
County  Commissioners,  Cincinnati,  O.,  that 
the  improvement  of  the  Giffin  pike,  known  as 
Lincoln  Ave.,  12  ft.  of  roadway,  would  cost 
$18,351.  and  constructing  the  road  with  a  16 
ft.  roadway  would  cost  $30,000. 

The  City  Council  of  Cincinnati.  O..  contem- 
plates the  reconstruction  of  Eastern  .Ave., 
from  Undercliff  west. 

The  .\dvisory  Board  of  the  Count)'  Good 
Roads  .Association,  Lisbon,  O.,  has  approved 
the  plans  of  the  coirimissioners  in  regard  to 
the  paving  of  roads  in  Columbiana  County. 
The  plans  involve  the  immediate  paving  of 
151/2  miles  of  road.  The  following  roads  will 
1)e  paved:  Two  miles  out  of  East  Palestine 
on  the  Lisbon  road  towards  Lisbon  on  Lis- 
biin  road;  two  miles  out  of  Wellsville  on  I,is- 
bon  road;  two  miles  out  of  Wellsville  on  Sa- 
lineville  road;  one  and  one-half  miles  out  of 
Lisbon,  toward  Salem  on  Salem  road ;  two 
miles  out  of  Salem  on  Winona  road;  t\vo 
miles  on  road  leading  from  West  township 
line  toward  Kensington,  and  two  miles  out  of 
Leetonia  on  the  P'ranklin   Square   road. 

Oregon. 

The  city  of  Portland,  Ore.,  proposes  to  im- 
prove the  Portland  Blvd.  between  Vancouver 
.•\ye.,  and  the  Williamette  Blvd.  about  a  mile. 
The  cost  is  estimated  at  $27,102.  The  street 
will  be  graded  and  sidewalks  l;iiil. 

Improvement  districts  h.ive  been  formed  in 
the  East  Side  of  Portland.  Ore.,  which  will 
be  paved  during  the  year  at  an  estimated  cost 
of  $334,945.    J.  \\\  Morris  is  city  engineer. 


•J"  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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Pennsylvania. 

4«Biils  will  be  received  mitil  3  p.  ni.,  May 
12,  l)y  Board  of  Public  Works,  Altoona,  Pa., 
for  resurfacing  a  luimber  of  highways  in  that 
city.  Sheet  and  block  asphalt  and  brick  will 
be  the  material  used.  \V.  M.  C.  Craine  is 
President  of  the  Board. 

•J»Rids  will  bo  received  until  noon,  May  Hi. 
by  Highway  Department,  W.  W.  Caldwell, 
Commissioner,  Harrisburg,  Pa.,  for  paving 
and  curbing  the  following  streets:  Berryhill 
from  Cameron  to  l3th.  Hunter  irom  Cres- 
cent to  l."ith :  Nectarine,  from  Swatara  to  Ber- 
ryhill; Shrid>.  from  12th  to  Utli ;  Whitehall, 
from  ISth  to  Prospect ;  Forrest,  I  rnni  (itb  to 
Jefferson ;  1.5th.  from  Berryhill  to  Catherine ; 
Kith,  from  Berryhill  to  Catherine;  Catherine, 
from  l">th  to  17th;  Naudain,  from  l">th  to 
17th;  Linden,  from  Bailey  to  State;  Balm, 
from  Bailey  to  State;  Summit,  from  Bailey  to 
King ;  Summit,  from  Derry  to  Thompson : 
Peflfer.  from  Second  to  7th ;  approximate 
quantities :  paving  2}'.0S7  sq.  yds. ;  sheet  as- 
phalt or  vitrified  brick  curbing,  24,-").3(i  lin.  ft.; 
granite,  granolithic  or  steel-bound  granolithic. 

The  street  committee  of  Conshohocken.  Pa., 
accompanied  by  Civil  Engineer  John  M.  Dager 
of  Norristown,  Pa.,  recently  made  a  trip  to 
Boston,  Mass.,  to  inspect  the  various  patent 
street  surfaces,  with  a  view  to  determining 
what  material  will  be  most  desirable  for  the 
permanent  surfacing  of  Fayette  St.,  from  1st 
Ave.  to  12th. 

The  Philadelphia  Councils  have  passed  the 
councilmanic  loan  bill  of  $2,300,000,  and  the 
bill  authorizing  a  popular  loan  of  $11..500,- 
OnO  for  public  improvements,  which  is  to  be 
submitted  to  a  vote  of  the  people  at  a  special 
election  May  23. 

The  City  Council  of  New  Castle,  Pa.,  has 
been  petitioned  by  property  owners  on  South 
Jefferson  St.,  between  Division  St.,  and  Lut- 
ton  St.,  asking  that  the  contract  be  awarded 
for  the  paving  of  the  thoroughfare.  A  peti- 
tion has  also  been  received  by  tlie  City  Coun- 
cil asking  that  South  Mercer  St.,  between 
Division  and  Maitland  Sts..  be  paved. 

Tennessee. 

®The  contract  to  build  the  new  pike  con- 
necting Rockford  with  Maryville  has  been 
awarded  by  the  County  Commissioners,  to  R. 
B.  Oliver.  The  county  court,  Maryville, 
Tenn.,  has  voted  a  bond  issue  of  $300,000  for 
the  improvement  of  roads  in  Blount  County, 
and  the  road  between  Maryville  and  Rock- 
ford  is  one  of  the  thoroughfares  to  be  im- 
proved. 

Texas. 

•J»Bids  will  be  received  until  Noon,  May  10, 
by  Howe  &  Wise,  County  Engineers,  722  Na- 
tional Bank  Bldg.,  Houston,  Texas,  for  the 
paving  of  the  Washington  County  Road  from 
the  city  liinits  of  Houston  to  the  Houston 
Heights  boulevard  with  vitrified  brick  or  wood 
block. 

•J«Bids  will  be  received  until  3.30  p.  m.,  June 
1  by  Commissioners  Court,  at  the  office  of  W. 
W.  Jenkins,  County  Auditor,  Georgetown, 
Texas,  for  the  construction  of  graveled  and 
macadamized  roads  in  Road  District  No.  2. 
Further  information  can  be  obtained  of  Judge 
Richard  Critz,  Georgtown,  Texas. 

®The  City  Council  of  Austin,  Tex.,  has 
awarded  the  contract  for  4-5.700  sq.  yds.,  of 
street  paving  to  the  Texas  Bitulithic  Co.,  of 
Dallas  and  Knox  T.  Johnson  of  Austin.  The 
Texas  Co..  secured  37,778  sq.  yds.  of  the  work 
while  the  other  contract  calls  for  7,922  sq.  yds. 
The  aggregate  cost  will  be  $105,0011, 

®The  Board  of  County  Commissioners,  Gal- 


veston, Tex.,  has  awarded  ihe  contract  for 
the  construction  of  the  road  from  the  west 
end  of  Broadway  to  the  causewav,  Galveston, 
10  J.  C.  Kelso  at  $1.1)0  for  shell,  $1.-11  for  sur- 
f.'icing  $59.50  for  lumber.  The  total  amount 
of  the  bid  is  $37.10(5. 

®'rhe  County  Commissioners  at  Houston. 
Tex.,  have  awarded  the  contract  for  shelling 
\\\v  and  one-half  miles  of  the  San  Jacinto  bat- 
tleground road,  between  Deer  Park  on  the 
Houston  and  La  Porte  road  and  the  Lynch- 
burg ferry  and  two  and  ime-half  miles  on 
the  Cedar  Bayou  and  Crosby  County  road, 
to  the  Texas  Grading  Co.  The  bids  received 
by  the  county  on  the  San  Jacinto  battle- 
ground road  were  as  foUow'S :  Texas  Grading 
Co.,  $UV>!)5;  W.  A.  Scott,  $10,777;  L.  R.  Da- 
vis, $10,!132;  J.  M.  Parker,  $11,020;  M.  C.  C)t- 
lo,  $ll,4i)(i:  Morton  &  Horton,  $12,40-1;  Black- 
well  &  Davis,  $13,021;  W.  D.  Haden,  $13,- 
204;  Su_derman  &  Haden,  $13,991;  T.  E.  Tier- 
ney,  $17,177,  Bids  for  hauling  the  shell  for 
this  road  were  as  follows :  W.  .-\.  Scott.  $.).- 
8.50;  L.  R.  Davis,  $l,il25;  M.  C.  Otto,  $4,5.50; 
J.  M.  Parker,  $1,.5.5U;  lilackwell  &  Davis,  $.5,- 
tmO.  The  bids  received  by  the  county  for 
the  work  on  the  Cedar  Bayou  and  Crosby 
county  road  were  as  follows:  Texas  Grading 
Co.,  $1.5,194;  E.  G.  Smith,  $17,041;  llnrton  & 
Horton,  $22,012. 

Property  owners  of  Greenville,  Tex.,  have 
decided  upon  what  kind  of  pavement  they  will 
use.  in  paving  ihe  streets.  The  following 
shows  the  pavement,  name  of  streets  and 
number  of  sq.  yds.  which  have  been  decided 
upon  :  Bitulithic  pavement — West  Washing- 
ton, 2,700;  North  Sayle,  2,924;  Park,  18.3.57; 
East  Jones,  4,66(>;  North  Stonewall,  8,054: 
South  Stonewall,  11,835;  Oneal,  1,027;  St. 
John,  4,362;  South  Wesley,  from  Lee  St.,  to 
city  limits,  19,570;  East  Pickett  from  public 
square  to  Bois  d'Arce  St.,  4,460;  North  Wes- 
ley, 6,478,  total,  85,039.  Wood  block  pavement 
— West  Washington  from  public  square  to  Katy 
track,  7,864 ;  West  Lee  from  depot  to  city 
limits,  23,417;  King,  1,882,  total,  33,163;  Brick 
pavement — East  Washington  from  public 
Square  to  oil  mill,  3,003;  East  Lee,  11,339; 
North  Stonewall,  672 ;  South  Johnson,  from 
public  square  to  Pickett  St.,  1,000;  total  16,- 
013;  asphaltic  concrete  pavement — ^West  Hen- 
ry St.,  8,013  sq.  yds.;  grand  total,  143,228  sq. 
yds. 

An  election  was  held  in  Lavaca  County, 
Hallettsville,  Tex.,  to  determine  whether  or 
not  a  special  tax  of  $0.10  on  the  $100  valua- 
tion should  be  levied  for  the  purpose  of  im- 
proving the  public  roads.  It  is  reported  that 
the  proposition  carried. 

.Active  preparations  are  now  under  way  in 
San  Angelo,  Tex.,  for  the  paving  of  from  16 
to  20  blocks  in  the  business  section  of  the 
city.  Approximately  $10ii,000  will  be  spent 
for  paving  during  the  year. 

Utah. 

®The  City  Council  of  Logan,  Utah,  has 
awarded  the  contract  for  paving  work  to  be 
done  in  District  No.  19  to  the  Madsen  Whit- 
tier  Co.,  of  Boise,  Ida.,  for  $19,386.  Other 
bids  received  on  the  work  are :  N.  S.  Andrews 
of  Logan,  $211,630;  Joseph  E.  Wilson,  Jr.,  of 
Logan,  $20,218;  L.  S.  Hills  of  Logan,  $20.0S2, 
and  Browne  &  Doremus  of  Tooele,  $23,420. 

Virginia. 

•{•Bids  will  be  received  until  11  a.  m.,  Alav 
2.5,  by  P.  St.  J.  Wilson,  State  Highway  Coni- 
missioner,  Richmond,  Va.,  and  Board  of  Wise 
County  Supervisors,  at  the  office  of  Clerk, 
Wise,  Va.,  for  the  permanent  improvement  of 
125  miles  of  county  highway.  Official  adver- 
tisement will  be  found  elsewhere  in  this  issue. 


(iovernmem  experts  have  completed  the  sur- 
vey of  the  iiroposed  boulevard  route  from 
Norfolk  to  Virginia  Beach  by  way  of  Lynn- 
haven  Inlet.  It  is  proposed  to  compromise 
on  sand  clay  road,  which  will  cost  about  $500 
a    mile  to  lay. 

Washington. 

•J«Bids  will  be  received  until  11  a.  m..  May 
11,  by  the  Conmiissioners  of  the  City  of 
S])okane,  Wash.,  for  23  street  improvement 
contracts  as  follows:  Paving  McClellan  St., 
from  Pacific  to  Second  Ave.;  paving  Wash- 
ington St.  with  Hassam  concrete,  from  Wav- 
erly  Place  to  Spofford  .\ve. ;  paving  Eighth 
.Ave.  with  brick,  from  Cannon  to  Chestnut 
St.;  paving  Howard  St.,  from  the  south 
Howard  St.  bridge  to  the  middle  of  Howard 
St.  bridge;  also  Havcrmale  .Ave.,  from  How- 
ard to  Washington  St.,  and  Washington  St.. 
from  the  viaduct  to  the  O.  R.  &  N.  tracks 
with  brick;  sewer  on  Garfield  St..  from  Hart- 
son  .Ave.  to  Fifth  Ave.;  .sewer  in  the  alley 
between  Mansfield  and  Montgomery  Ave!, 
from  Northwest  Boulevard  to  Wall  St.;  grad- 
ing, curbing,  parking  and  sidewalking  Twen- 
ty-fifth Ave.,  from  Wall  to  Jefferson  St.;  the 
same  on  Twenty-second  Ave.,  from  Wall 
St.  to  Jefferson  St.;  sewer  on  Sheridan  St.,. 
from  a  point  270  feet  south  of  Hartson  .Ave. 
to  Fifth  Ave.,  thence  east  on  Fifth  Ave.  to  a 
connection  70  ft.  east  of  Hatch  St.,  for  grad- 
ing, parking,  curbing  and  sidewalking  Twen- 
tieth .Ave.,  from  Lincoln  to  Adams  St. ;  Six- 
teenth Ave.,  from  Crestline  to  Pittsburg  St.  ■ 
Sixteenth  Ave.,  from  Southeast  boulevard  to 
Rockwood  Boulevard;  Oak  St.,  from  Knox 
to  Augusta  Ave. ;  Madison  St..  from  Welles- 
ley  Ave.  to  Garland  Ave.  ■  Hatch  St.,  from 
Seventeenth  Ave.  to  Twenty-ninth  .Ave. ;  Lin- 
coln St.,  from  Cliff  -Ave.  to  Wall  St.;  Euclid 
.Ave.,  from  Cedar  to  Maple  St. ;  Elm  St.,  from 
Twentieth  to  Twenty-eiehth  Ave. :  Jiighteenth 
-Ave.,  from  Martin  to  Helena  St. ;  Bryant 
Ave.,  from  .Altamont  to  Woodfern  St. ;  Lin- 
coln St.,  from  Ninth  to  Cliff  .Ave. ;  Seventh 
Ave.,  from  Napa  St.  to  Pittsbur.g;  Seventh 
Ave.,  from  Latah  creek  bridge  to  Lindeke  St. 

Preliminary  surveys  are  being  made  by 
County  Engineer  Lindber-y.  Bellingham. 
Wash.,  for  the  permanent  improvements  to  be 
made  on  the  Northeast  and  the  Northwest 
Diagonal  roads.  On  the  Northwest  road  it 
is  planned  to  put  down  three  miles  of  perma- 
nent surfacing,  and  a  like  amount  on  the 
Northeast  road. 

Wisconsin. 

•J"Bids  will  be  received  until  10:30  a.  lu.. 
May  15,  by  Department  of  Public  Works.  Mil- 
waukee. Wis.,  for  furnishing  f.  o.  b.  cars  Mil- 
waukee, 2,.500  net  tons  of  bituminous  road 
binder.  H.  E.  Briggs  is  Commissioner  of 
Public  Works. 

^•Bids  will  be  received  until  10:30  a.  m.. 
Mav  15,  by  Department  of  Public  Works, 
Milwaukee.  Wis.,  for  furnishing  in  accord- 
ance with  plans  and  specifications  on  file  at 
that  office  2  .500-gal.  melting  kettles.  H.  E. 
Briegs  is   Commissioner  of   Public  Works. 

The  Coiumon  Council  of  Wausan.  Wis.,  has 
decided  to  oave  Scott  and  Washington  Sts., 
between  Third  and  Fourth.  Plans  anTl  speci- 
fications are  being  prepared  liy  the  city  engi- 
neer  for  the  improvement. 

Canada. 

Highway  Conmiissioner  A.  C.  McGillivray 
has  presented  the  profile,  plans  and  an  esti- 
mate for  the  construction  of  the  contem- 
plated improved  highway  between  Winnipeg 
Selkirk  and  Winnipeg  Beach,  to  the  Red  Riv- 
er   Highwav   Association   at   Selkirk,   Man. 


^ 


B R I D G E S — STE E L       AND       CONCRETE 


Arkansas. 

®.Advices  from  Lonoke,  Ark.,  state  that  the 
Vincennes  Iron  &  Bridge  Works,  Vinceimes. 
Ind.,  has  been  awarded  the  contract  for  the 
construction   of   two   steel   brid.ges   in   Lonoke 


Conntv.    .-\rk.     The    work    is   to    be    completed 
by  July   1. 

California. 

Citizens    of    Bolinas,    Cal,    are    advocating 
the   construction    of   a   draw   bridge   over   the 


channel  of  Bolinas  Bay  in  Marin  County  and 
steps  will  be  taken,  it  is  believed,  to  raise  the 
necessary   funds. 

Colorado. 
The    Public   Works   Committee   of  the  City 


4"  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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Council  of  Pueblo,  Colo.,  and  the  County 
Commissioners  recently  held  a  meeting  in 
that  city  to  take  up  the  matter  of  repairing 
the  Santa  Fe  Ave.  bridge  over  the  Arkansas 
River.  Norbert  Zink  is  a  member  of  the 
Public    Works    Commiltec. 

Georgia. 

•J»Bids  will  be  received  until  May  15  by 
Commissioners  of  Wilcox  County,  Abbeville, 
Ga.,  for  the  construction  of  steel  bridge  over 
Alapaha  River  4  miles  from  Rochcllc,  Ga.,  on 
Rochelle  and  Ashburn  road.  D.  D.  Faircloth 
is  Chairman  of  the  Commissioners. 

City  Engineer  of  Savannah,  Ga.,  and  Engi- 
neer of  the  Atlantic  Coast  Line  Ry.  will  soon 
commence  work  on  plans  for  the  extension  of 
the  viaduct  across  Barnard  St.  to  Montgom- 
erv.  a  distance  of  l.hiO  ft.,  requiring  an  ex- 
penditure of  about  $250,000. 

Advices  from  Atlanta,  Ga.,  state  that  work 
will  be  started  in  about  three  weeks  for  the 
construction  of  the  proposed  Belwood  Ave. 
viaduct  in  that  city.  The  viaduct  will  start 
at  the  junction  of  Means  St.  and  Bellwood 
Ave.,  extending  across  the  railroad  right  of 
way.  The  cost  of  the  work  is  estimated  at 
$60,000,  of  which  the  railroads  will  pay  $20.- 
000,  the  county  $15,000  and  the  city  $25,000. 
Capt.  R.  M.  Clayton  is  Engineer  of  Construc- 
tion, Atlanta,  Ga.  J.  J.  Greer  is  Chairman 
of   the   Council   Bridge    Committee. 

Idaho. 

Commissioners  of  Lemhi  County,  Salmon, 
Idaho,  have  decided  to  construct  a  bridge 
over  the  Salmon  River  at  the  Shoup  ranch. 
Private  subscriptions  amounting  to  about  $2,- 
000  have  been  raised  toward  the  cost. 

Illinois. 

^Bids  will  be  received  at  the  County 
Clerk's  office,  Virginia,  111.,  up  to  2:30  p.  m., 
May  11,  for  the  construction  of  the  following 
reinforced  concrete  bridges  in  the  County  of 
Cass.  L.  O.  Skiles,  County  Clerk,  Virginia, 
111. 


Span, 

Roadway, 

Cu.  yds. 

Total  lbs. 

Nanio. 

No.  ft. 

No.  ft. 

concrete. 

steel. 

Wilkey 

6X.5 

20 

■>.-,  2 

2,.=il0 

Logue 

5x5 

20 

ii.i 

2.240 

Red  Oak 

S 

10 

C3.4 

783 

Schroeder 

4X0 

'Ti 

92.6 

13.850 

Gilbert 

8 

IR 

43.5 

783 

Surar  Grove 

s 

11; 

46.9 

783 

Nigger  Cr 

eek 

s 

20 

41.2 

941 

Turner 

4x6 

20 

39.8 

2,722 

Warner 

C 

16 

42.1 

524 

Mathews 

C 

16 

57.6 

524 

Bell 

6 

20 

68.2 

629 

the    Cahokia    diversion    channel    to    the    King 
Bridge  Co.,  Cleveland,  O.,  at  $60,000. 

.\  conference  was  recently  held  by  Carter 
Harrison,  Mayor  of  Chicago,  III.,  C.  A. 
Knight  of  the  Chicago  &  Oak  Park  R.  R. 
and  Connnissioner  of  Public  Works  in  regard 
to  the  construction  of  the  new  bridge  over 
the  river  at  Lake  St.,  Chicago.  By  terms  of 
the  recently  passed  ordinance,  the  railway  will 
pay  one-third  the  cost. 

it  is  reported  that  the  Atchison,  Topeka  & 
Santa  Fe  Ry.  is  preparing  to  renew  the  via- 
ducts at  r2tli  and  18th  Sts.  in  Chicago,  111., 
at  an  estimated  cost  of  $20,000  each.  A.  F. 
Robinson,  Chicago,  111.,  is  Bridge  Engineer 
of  the   system. 

Indiana. 
®The  following  bids  were  received  by  the 
Board  of  Public  Works,  Indianapolis.  Ind., 
.\pnl  24,  for  the  construction  of  the  proposed 
concrete  slab  bridge  across  Pogues  Run  at 
Highland  Ave:  H.  F.  Hackedorn  (awarded 
contract).  $6,785;  Pease-Buzatt  Construction 
Co.,  $7,500;  American  Construction  Co.,  $8,- 
200. 

®The  contracts  for  the  construction  of  12 
bridges  were  let  by  the  Board  of  County 
Commissioners,  Princeton,  Ind.,  seven  of  the 
structures  going  to  George  Seller,  Princeton, 
Ind.,  at  $3,36!)  and  the  other  five  to  the  Vin- 
cennes  Bridge  Co.,  Vincennes,  Ind.,  at  $5,221. 
®The  contract  for  the  construction  of  two 
steel  bridges  was  let  May  2  by  the  Board  of 
County  Commissioners,  Plymouth,  Ind.,  to  the 
Rochester  Bridge  Co.,  Rochester,  Ind.,  at  $1,- 
670.  The  work  includes  only  the  superstruc- 
ture. 

®Board  of  County  Commissioners,  Bluffton, 
Ind.,  on  May  4  awarded  the  following  bridge 
contracts :  Thomas  Turfin,  Liberty  Center, 
Ind.,  9  bridges  at  $4,.503 ;  George  Jov,  Fort 
Wayne,  Ind.,  1  bridge  at  $1,099;  Crosbie  & 
Johnson.  Bluffton,  Ind.,  4  bridges  at  $845.50. 
O.  L.  Garrett  is  County  Auditor. 
®The  Algonia   Steel   Bridge  Co.,   Winnipeg, 


Nearest  R.  R.  Station. 
E.  of  Cliandlerville.  8  mi. 
S.  E.  of  Chandlerville,  9  mi. 
N.  of  Cass,  3  mi. 
N.  of  Cass.  3  mi 
N.    E.    of   Philadfiphia,    3    mi. 
N.  W.   of  Philadelphia,   5   mi. 
E.    of   Philadelphia,    %    ml. 
E.  of  Palmerton.   %   mi. 
E.   of  Palmerton.   2'/4    mi. 
E.   of  Virginia.   6  mi. 
N.   of  Philadelphia,   4   ml. 


AH  materials  for  the  above  bridges  will 
have  to  be  shipped  in.  Excavation  will  be  in 
sandy  loam  and  clay.  Numbers  3,  5,  6,  7,  9, 
10  and  11  have  plain  concrete  sub-structures. 
Work  to  be  completed  on  or  before  August  15, 
1911. 

•J«Bids  will  be  received  up  to  11  p.  m..  May 
15,  at  the  board  room  of  the  County  Commis- 
sioners in  the  Cook  County  Court  House, 
Chicago.  III.,  for  the  following  reinforced  con- 
crete bridges  to  be  built  in  Rich  Township. 
Cook  Countv.  .A.lbert  Reese.  Town  Clerk, 
Matteson,  III' 


Man.,  has  been  awarded  the  contract  by  the 
Municipal  Council,  Minnetonas  P.  O.,  Man., 
for  the  erection  of  a  steel  Warren  truss 
bridge  for  $2,180.  Bids  were  opened  April  15. 
©The  Daviess  County  Commissioners,  Wash- 
ington, Ind.,  have  awarded  the  followin.g  con- 
tracts for  the  construction  of  seven  bridges, 
for  which  bids  were  opened  Mav  5 ;  James 
F.  Hopkins,  three  bridges,  $1,159;  Kuttev  & 
O'Donnell,  three  bridges,  $2,172,  and  Virgil 
Grannan,  one  bridge,  $350. 


Span, 

Ro; 

idway. 

Cu.  yds. 

Total  lbs. 

^r-^'-n    .-  ,'_   .- 

Name 

No.  ft. 

N 

0.  ft. 

concrete. 

steel. 

Nearest   R.    R.    .'Jtation. 

Aohlerking 

10 

20 

36.9 

1.298 

Richton.   3   mi. 

Meyer 

S 

20 

44.S 

941 

Flossmoor.  2  mi. 

Mahler 

14 

IS 

12.4 

2.040 

Richton.    14    mi. 

Vollmar 

00 

16 

23.5 

4.181 

Matteson.   V^   mi. 

McFadden 

1.". 

11; 

23.1 

2,070 

Flossmoor,    2    mi. 

bridges  will  average  3  to  4  ft.  in  clay.  Plain 
concrete  in  sub-structures.  The  McFadden 
bridge  will  require  a  little  excavation  to  make 
extension  on  up  stream  wings.  Plain  con- 
crete for  extension.  The  Mahler,  Vollmar 
and  McFadden  bridges  have  old  stone  abut- 
ments :  contract  to  include  raking  out  the 
joints  and  repointing.  Contract  also  includes 
back  fill,  approach  grades  and  gravel  or  mac- 
1  adam  wearing  surface.  Commissioners  wish 
'  stone  and  sand  used  for  concrete.  All  ma- 
terial will  have  to  be  shipped  in.  Work  to  be 
completed  on  or  before  October  1,   1911. 

®The  East  Side  Levee  &  Sanitary  District, 
Sexton  Bldg.,  East  St.  Louis,  111.,  has  award- 
ed the  contract  for  the  necessary  steel  for  the 
construction    of    the    5    railroad    bridges    over 


®The  Board  of  Clay  County  Commissioners 
on  May  2  awarded  the  contract  for  the  con- 
struction of  a  50  ft.  steel  bridge  over  the  Con- 
nolly Ditch  in  Harrison  township  to  the  Sul- 
livan Bridge  &•  Supply  Co.,  Sullivan.  Ind.,  at 
$1,125.  Other  bidders  were  George  M.  Knot- 
ter.  Worthinston.  $1,250;  LaFavette  Engineer- 
ing Co..  LaFavette,  Ind.,  $1,317.  E.  .\.  Staggs 
is  County  Auditor. 

®The  Vincennes  Bridge  Co.  of  Vincennes, 
Ind.,  has  been  awarded  the  contract  by  the 
Board  of  County  Commissioners  at  Bloom- 
field.  Ind.,  for  fillin.g  approaches  to  Headricks- 
ville  bridge  for  $194.  Bids  were  opened  May  2. 

®IIam  &  Cadle  of  Paoli,  Ind.,  have  been 
awarded  the  contract  by  the  Board  of  County 
Commissioners,     Paoli.    for    the    construction 


of  a  new  floor  system  in  Valcene  bridge  in 
South  East  Tovvnshi[i.  Bids  were  opened 
May  2. 

Iowa. 

•J«Bids  will  be  receive<i  until  10  a.  111  .  May 
11,  by  Board  of  Clinton  County  Supervisors, 
Clinton,  la.,  for  the  construction  of  pile 
bridges  for  the  year  ending  March,  1912.  F. 
W.  Leedham  is  County  .'Kuditor  and  Charles 
Mordhorst  is  Chairman  of  the  Board.  Reu- 
ben C.  Hart,  Clinton,  la.,  is  County  Surveyor. 

^Bids  will  be  received  until  1 :30  p.  m., 
i\Iay  15,  by  Board  of  Supervisors,  Storv  Coun- 
ty, .\mes,  la.,  at  the  office  of  D.  C.  F.  Cur- 
tiss,  .\mes,  la.,  for  furnishing  necessary  labor 
and  materials  for  the  construction  of  a  re- 
inforced concrete  bridge  consisting  of  4  32-ft. 
deck  girders  complete,  reinforced  concrete 
bridge  consisting  of  3  37-ft.  deck  girders  com- 
plete, for  the  construction  of  a  reinforced 
concrete  bridge  with  a  minimum  of  1.200 
sq.  ft.  of  waterway  in  10  ft.  from  stream  bed. 
C.  A.  Batman  is  County  Auditor.  Official 
advertisement  will  be  found  elsewhere  in  this 
issue. 

®The  Board  of  Cerro  Gordo  County  Su- 
pervisors, according  to  advices  from  Mason 
City,  la.,  has  awarded  the  contracts  for  the 
construction  of  six  new  bridges,  four  of  which 
are  to  be  concrete  to  Hinkle  &  Bruns,  Ma- 
son City,  la.,  and  the  other  two  of  steel  to 
the   Illinois   Steel   Bridge   Co. 

The  Supervisors  of  Sioux  County  at  Orange 
City,  la.,  have  decided  to  construct  a  county 
bridge  of  concrete  across  Six  Mile  creek, 
north  of  Hawarden,  la.,  at  an  estimated  cost 
of  $4,500. 

The  Commercial  Club  of  Eldora,  la.,  has 
appointed  a  committee  to  take  up  the  mat- 
ter of  constructing  a  large  steel  bridge  over 
the  Iowa  River  at  the  foot  of  Marion  St. 
C.  F.  Staufifer,  Eldora,  la.,  is  Chairman  of 
the  committee. 

The  Board  of  Butler  County  Supervisors, 
Allison,  la.,  has  decided  upon  the  construc- 
tion of  a  new  bridge  across  the  Shell  Rock 
in  Dayton  township.  The  new  structure  will 
be  built  about  1%  miles  up  the  river  from 
Root's  Siding  bridge  and  will  require  an  ex- 
penditure of  about  $5,000. 

Kansas. 

®The  County  Commissioners.  Topeka,  Kan., 
have  awarded  the  contract  for  the  construc- 
tion of  the  proposed  steel  bridge  over  the 
Kaw  River,  consisting  of  two  134.4  ft.  spans 
resting  on  concrete  abutments  to  the  Leaven- 
worth Bridge  Co.,  Leavenworth,  Kan.,  at  $5,- 
850. 

A  petition  is  being  circulated  in  Barton 
County,  Kan.,  asking  the  County  Commis- 
sioners for  an  appropriation  of  $20,000  for 
the  construction  of  a  bridge  at  Great  Bend, 
Kan. 

The  County  Commissioners  of  Shawnee  and 
Jefferson  Counties,  according  to  advices  from 
Topeka,  Kan.,  are  considering  the  construc- 
tion of  a  new  bridge  across  the  river  on  the 
Grantville  road  and  of  improving  the  road 
along  the  Calhoun  Bluffs. 

City  Commissioners  are  to  be  petitioned  by 
the  citizens  of  Wichita,  Kan.,  to  call  a  spe- 
cial election  for  the  voting  of  bonds  to  the 
amount  of  $60,000  for  a  new  concrete  bridge 
over  the  Arkansas  River  at   Maple  St. 

Kentucky. 

®The  Louisville  &  Jeffersoiiville  Bridge 
Company  has  awarded  the  Raymond  Concrete 
Pile  Company  of  New  York  and  Chicago  the 
contract  for  placing  over  1.000  Raymond  con- 
crete piles  in  the  foundations  of  a  viaduct 
that  will  be  built  at  Louisville,  Ky..  connect- 
ing the  Louisville  &  Nashville  R.  R.  and  the 
Chesapeake  &  Ohio  R.  R.,  with  the  Louis- 
ville &  Jeffcrsonville  Bridge  Company's  tracks. 
G.  P.  Smith,  chief  engineer  C.  C.  C.  &  St.  L. 
Railway;  B.  C.  Milner  Sons  Company,  gen- 
eral contractors. 

®The  Oregonia  Bridge  Co..  Lebanon,  O., 
has  been  awarded  the  contract  for  the  con- 
struction of  the  Robbin  Ave.  bridge  at  Cov- 
ington, Ky.,  which  was  closed  to  traffic  early 
this  year. 


•I*  indicates  work  now  open  for  bids.      ®  indicates  a  contract  let  recently. 
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The  following  bids  were  received  by  Com- 
missioners W.  C.  Montgomery  and  Charles 
F.  Taylor  of  Hardin  and  Jefferson  Counties, 
Ky.,  respectively,  tor  the  construction  of  the 
proposed  bridge  over  the  Salt  River  at  West 
Point :  Farris  Bridge  Company,  Pittsburg, 
$69,227;  J.  T.  Moorman,  Winchester,  Ind., 
$52,300;  Attica  Bridge  Companv,  .\ttica.  Ind., 
?51,000  and  $56,000;  Capital'  Construction 
Company,  Columbus,  O.,  $56,000,  $60,000  and 
$70,000;'  Mt.  Vernon  Bridge  Company,  Mt. 
Vernon.  O..  $85,000 ;  Cliampion  Bridge  Com- 
pany, Wilmington,  O.,  $77,870  and  $83,647; 
Central  States  Bridge  Companv,  Indianapolis, 
$37,000  and  $38,500.  Elizabethtown,  Ky.,  is 
county  seat  of  Hardin  County  and  Louisville, 
Ky.,  is  county  seat  of  Jefferson  County. 

Officials  of  the  Louisville  &  Nashville  Ry. 
have  announced,  according  to  reports,  that 
they  will  construct  a  steel  bridge  with  rein- 
forced concrete  piers  over  Bay's  Ford  creek, 
near  Scottsville,  Ky.  E.  F.  Kuersteiner, 
Louisville,   Ky.,  is  Bridge   Engineer. 

Louisiana. 

.\t  a  recent  meeting  of  the  St.  Mary  Parish 
Police  Jury  at  Franklin,  La.,  a  committee  was 
appointed  to  look  into  the  matter  of  con- 
structing a  swing  bridge  across  the  Bayou 
Teche  at  Charenton  in  the  upper  end  of  the 
parish. 

Long  Island. 

W.  G.  Stearns  &  Co.,  JJamaica,  L.  L,  who 
had  the  contract  for  making  test  borings  to 
determine  the  necessary  depth  of  e.xcavations 
for  the  proposed  new  Penn  St.  bridge  in 
Reading.  Pa.,  have  completed  their  work,  in- 
cluding 23  borings  from  5  to  35  ft.  in  depth. 
Plans  for  the  structure  will  now  be  completed 
and  it  is  believed  that  the  Commissioners, 
Berks  County  at  Reading,  will  probably  ad- 
vertise for  bids  during  the  month  of  June. 

Maryland. 

A  conference  was  recently  held  at  Wilming- 
ton, Del.,  by  Levy  Court  of  New  Castle  Coun- 
ty, James  Wilson,  County  Engineer,  J.  E. 
Greiner  and  Louis  Chevalier,  Baltimore,  Md., 
Consulting  Engineers,  in  regard  to  the  con- 
struction of  the  proposed  bridge  over  the 
Christiana  River  between  Third  and  Fourth 
Sts.,  mentioned  in  our  last  issue. 

At  a  recent  meeting  of  the  Kent  District 
Citizens  Association  of  Prince  George's  Coun- 
ty, Md.,  at  Dodge  Park,  it  was  decided  to 
construct  the  bridge  spanning  Beaver  Dam 
branch  on  the  new  road  being  built  from 
Marlboro  Pike  and  Sheriff  road  of  steel  and 
(Concrete.  Upper  Marlboro,  Md.,  is  county 
seat. 

Mississippi. 

The  United  States  War  Department.  Wash- 
ington, D.  C,  has  approved  plans  for  the  con- 
struction of  a  new  steel  draw  span  highway 
bridge  by  Leflore  County  over  the  Yazoo 
River  at  Roebuck  Ferry,  near  Siddon,  Miss. 
Greenwood,  Miss.,  is  county  seat. 

New  York. 

•{•Bids  will  be  received  until  2  p.  m.,  June 
1,  bv  Kingslev  L.  Martin,  Commissioner  of 
Brid'ges.  12-21  Park  Row,  New  York  City, 
for  strengthening  the  end  spans  of  the  Wil- 
Uamsburg  bridge  over  the  East  River  between 
Manhattan  and  Brooklyn. 

A  resolution  is  to  be  submitted  to  the  city 
council  of  Montour  Falls,  N.  Y.,  providing 
for  the  construction  of  a  new  bridge  over 
Catherine  Creek  at  South  St.  The  structure 
as  proposed  will  have  a  single  cement  roadway 
18  ft.  wide,  two  6-ft.  walks.  The  cost  is  esti- 
mated at  $1,800. 

The  following  bids  were  received  bv  the 
Grades  Crossing  Commission.  Niagara  Falls. 
N.  Y.,  for  the  constrtiction  of  approaches  to 
the  proposed  11th  St.  bridge  at  the  north  end 
of  the  city:  Braas  Bros..  $.35,987;  Reade- 
Coddington  Engineering  Co.,  S36,950;  East- 
ern Concrete  Steel  Co.,  Buffalo.  N.  Y..  $.30.- 
150;  J.  E.  Johnson  Co..  Buffalo,  $25,990. 

North  Carolina. 
®The   York,   Pa.,   Bridge   Co..   the   Pennsyl- 
vania  Bridge   Co.   of   Philadelphia,   the    Penn- 
sylvania Steel  Co.  of  Philadelphia,  the  Amer- 


ican Bridge  Co.,  the  Virginia  Bridge  &  Iron 
Co.,  the  Belmont  Iron  Works  of  Philadelphia 
and  McClintoic-Marshall  Construction  Co. 
have  submitted  plans,  specifications  and  bids 
for  the  following  bridges  to  be  built  by  the 
Piedmont  Traction  Co.,  W.  E.  Lee,  Charlotte. 
N.  C,  Chief  Engineer,  along  its  projected  m- 
terurban  line  in  the  vicinity  ef  Charlotte, 
N.  C. :  Long  Creek  viaduct  near  Mt.  Holly ; 
Catawba  River  crossing  at  Mt.  Holly;  Smith 
Fork  of  Catawba  River  crossing  five  miles 
west  of  Mt.  Holly ;  undergrade  crossing  of 
Southern  Ry.  in  Gastonia;  highway  bridge  at 
Ciastonia  on  East  .'\.ir  Line  St.;  undergrade 
crossing  of  the  Carolina  &  Northwestern  R. 
R.  in  Gastonia ;  Reedy  River  cross,  Greenville. 
S.  C. ;  undergrade  crossing  of  Southern  R.  K. 
near  Brandon  Mills,  Greenville,  S.  C. ;  over- 
head crossing  of  Southern  Ry.  at  Pie<J,tnont. 
S.  C. ;  depot  branch  viadu<ft  at  Piedmont ; 
Saluda  River  crossing  near  Pelzcr,  S.  C. ;  un- 
dergrade crossing  of  Southern  Ry.  at  Wil- 
liamston,  S.  C. ;  undergrade  crossing  of 
Southern  Ry.  at  Belt,  S.  C. ;  undergrade  cross- 
ing of  Southern  Ry.  at  Greenwood,  S.  C.  Itis- 
reportcd  that  the  .Americin  Briilge  Co.  has  been 
awarded  the  contract  for  the  construction  of 
tlie  following  five  of  the  above  structures; 
Bridges  over  the  Catawba  River  at  Mount 
Holly,  the  South  Fork,  between  Mount  Holly 
and  Gastonia,  and  over  Long  Creek  and  the 
Saluda  and  Reedy  Rivers  in  Souah  Carolina. 
The  work  covers  the  steel  only. 

A  meeting  was  recently  held  by  representa- 
tive committees  of  the  Boards  of  Commission- 
ers of  Mecklenburg  and  Gaston  Counties  to 
discuss  the  matter  of  constructing  steel 
bridges,  one  at  Sloan's  Ferry  and  the  other 
at  Mount  Holly  over  the  Catawba  River. 
John  F.  Leeper,  Belmont,  N.  C,  is  Chairman 
of  the  Gaston  County  Board. 

North  Dakota. 

•{•Bids  will  be  received  until  8  p.  m,,  June 
•".,  by  City  .\uditor,  Valley  City,  N.  Dak.,  for 
plans,  detail  drawings,  strain  sheets,  specifica- 
tions and  proposals  for  the  erection  and  con- 
struction of  a  steel  truss  foot  bridge  over  the 
Cheyenne  river.  The  structure  is  to  have  one 
100  ft.  span  and  two  20  ft.  steel  approaches. 
C.  A.  Myhre  is  City  Engineer. 

The  Board  of  U.  S.  Engineers,  War  De- 
partment, Washington,  D.  C,  has  accepted  the 
plans  of  the  Fargo  &  Moorhead  Street  Ry. 
Co.  for  the  construction  of  a  bridge  over  the 
Red  River  near  Fargo,  N.  Dak.,  and  it  is  ex- 
pected that  work  will  be  started  at  once.  It 
is  believed  that  the  new  bridge  will  cross  the 
river  just  north  of  the  old  structure.  C.  P. 
Brown,  Fargo,  N.  Dak.,  is  General  Manager 
of   the   railway. 

Ohio. 

•{•Bids  will  be  received  until  noon.  May  19, 
by  Department  of  Public  Works,  Dayton,  O.. 
for  the  necessary  labor  and  inaterial  for  con- 
structing the  sub-structure,  re-erecting  the  ^u- 
perstructure  and  ripraping  the  south  approach 
for  a  bridge  over  Wolf  Creek  at  its  confluence 
with  the  Great  Miami  River,  connecting  Sun- 
rise and  Edgewater  .^ves.  in  the  city  of  Day- 
ton, O.,  in  accordance  with  the  plans  and 
specifications  on  file  in  the  office  of  the  city 
civil  engineer.  William  A.  Budroe  is  Secy. 
Department. 

•{•Bids  will  be  received  until  noon,  May  2!i. 
by  Director  of  Public  Service,  Cincinnati,  0., 
for  the  driving  of  piling,  the  construction  of 
the  sub-structure  and  miscellaneous  work  in 
connection  thereof  for  the  Gilbert  .Ave.  via- 
duct. Plans,  specifications  and  blank  propim- 
als  can  be  obtained  at  the  office  of  the  Chief 
Engineer  of  the  Department  of  Public  Ser\ 
ice.  Each  proposal  must  contain  the  full  naini.- 
of  the  party  or  parties  making  the  same  ami 
all  persons'  interested  therein,  and  must  be 
accompanied  by  a  bond  in  the  sum  of  Sl.OiiO 
or  a  certified  check  on  a  solvent  hank  as  a 
guarantee  that  if  the  proposal  be  accented  a 
contract  will  be  entered  into.  This  work  was 
mentioned  in  our  last  issue.  J.  J.  Wenner  is 
Clerk. 

•{•Bids  will  be  received  until  1  p.  m..  May 
22,  by  Board  of  County  Commissioners.  Elyria. 


U.,  for  furnishing  the  necessary  labor  and  ma- 
terial for  the  construction  of  the  sub  and 
superstructure  of  Twining  Bridge  No.  222  in 
Camden  township,  Lorain  County,  O.  Plans 
and  specifications  can  be  obtained  of  C.  11. 
L.iwrence,   Elyria,   County   Surveyor. 

^•Bids  will  be  received  until  1  p.  m..  May 
22,  by  the  Commissioners  of  Lorain  County 
at  Elyria,  O.,  for  furnishing  the  necessary 
labor  and  material  for  the  sub-structure  and 
superstructure  of  bridge  No.  196  on  Spring 
St.  in  Oberlin  Village.  Plans  and  specifica- 
tions can  be  obtained  of  C.  H.  Lawrence, 
County   Surveyor. 

^•Bids  will  lie  received  until  1  p.  m.,  May 
22,  by  Lorain  County  Commissioners,  Elyria, 
O.,  for  furnishing  the  material  and  labor'  for 
constructing  Bassett  bridge,  sub-structure  and 
superstructtrre  No.  205,  Russia  "Township. 
C.  H.  Lawrence  is  County  Surveyor.  Charles 
Chandler  is  Clerk  of  the  Board, 

®The  Commissioners  of  Washington  Coun- 
ty at  Marietta,  O.,  recently  awarded  the  con- 
triict  for  the  construction  of  the  bridge  over 
the  Wolf  Creek,  a  short  distance  above  Wa- 
tertown,  to  Nelson  &  Merydith  at  $1,105. 

®The  Commissioners  of  Richland  County 
at  Mansfield,  O.,  have  awarded  the  contract 
for  the  construction  of  the  proposed  concrete 
bridge  over  Rush  Creek  at  the  foot  of  Water 
St.  to  Capitol  Construction  Co..  Ruggery 
Bldg.,  Columbus,  O.,  at  $4,250.  Other  bids 
were  as  follows:  E.  J.  Lander,  Canton,  O., 
$5,025;  George  J.  Bock  &  Son.  Coshocton,  O.. 
$4,300:  Illinois  Bridge  Co.,  $5,300.  The  work 
is  to  be  completed  by  August  24. 

®The  Commissioners  of  Green  County  at 
Xenia,  O.,  have  awarded  the  contract  for  the 
construction  of  the  sub  and  superstructure  of 
the  Louis  Hill  bridge  over  the  Little  Miami 
in  Sugar  Creek  township  to  the  Oregonia 
Bridge  Co.,  Lebanon,  Pa.,  at  $9,317.  The  con- 
tract for  the  excavation  was  awarded  Addi- 
son LontT  at  $1,500. 

The  Commissioners  of  Marion  County, 
Marion,  O.,  have  under  discussion  the  con- 
struction of  a  bridge  over  the  Little  Scioto 
River  at  Holland  Pike,  and  steps  will  be 
taken  to  secure  the  co-operation  of  the  Mor- 
row County  officials. 

At  a  recent  meeting  of  the  Council  Finance 
Committee,  Toledo,  O.,  it  was  decided  neces- 
sary to  construct  a  new  bridge  on  Sumner 
St.,'  crossing  the  Lake  Shore  near  the  Union 
Station  and  plans  for  a  structure  not  to  ex- 
ceed a  cost  of  $25,000  were  ordered.  A.  H. 
Smith  is  Engineer. 

The  Commissioners  of  Ross  County.  Chil- 
licothe,  O.,  have  signed  a  resolution  for  a  new 
iron  bridge  across  Paint  Creek  at  the  foot  of 
Paint  St.  and  a  hearing  will  be  held  May  22. 
The  estimated  cost  of  the  structure,  which  as 
planned  will  be  150  ft.  long,  consisting  of  two 
spans,  is  $37,000. 

The  estimates  prepared  by  the  County  Sur- 
veyor, Elyria,  O.,  for  the  construction  of  the 
proposed  'bridge  at  South  Lorain  set  the  neces- 
sary expenditure  for  the  improvement  at  $66,- 
800. 

An  ordinance  was  approved  .\pril  2-5  by  the 
Mayor  of  Cleveland,  O.,  authorizing  the  Di- 
rector of  Public  Service  to  expend  a  sum  not 
to  exceed  $8,000  for  the  construction  of  the 
superstructure  of  W.  3d  St.  extension  bridge 
over  the  Lake  Shore  &  Michigan  Southern 
and  the  Pennsylvania  R.  Rs.  R.  Y.  McCray 
is  City  Clerk. 

Oregon. 

®Tbc  contract  for  the  construction  of  the 
interstate  bridge  at  Nyssa,  Ore.,  has  been 
awarded  to  the  Coast  Bridge  Co.,  Portland, 
Ore.,  at  $34,000.  This  bridcre  will  be  a  four- 
^pan  steel  bridge  684  ft.  long.  It  will  be  built 
at  the  east  end  of  Main  St.  at  Nyssa  and  will 
crnnect  this  town  with  the  LaPoint  &  Fox  of 
Boise,  Idaho,  are  the  engineers  in  charge. 

A  special  election  has  been  called  by  the 
Citv  Council  of  Salem.  Ore.,  to  be  held  June 
19  'for  the  purpose  of  voting  on  the  proposi- 
tion to  issue  $60,000  of  bonds  for  the  con- 
struction of  concrete  bridges.  It  is  proposed 
to  build  one  structure  across  Mill  Creek  at 
12th  St.  between  Bcllevue  and  Oak. 


•{•  indicates  work  now  operi  for  bids.     ®'  indicates  a  contract  let  recently. 
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Pennsylvania. 

•J«Eids  will  be  received  until  noon,  May  15, 
by  Commissioners  of  Chester  Coimty,  West 
Chester,  Pa.,  for  the  erection  of  a  reinforced 
•concrete  bridge  at  Springdale  Station,  West 
Marlborough  township,  o\er  Doe  Run  Creek. 
A  certified  check  for  $500  must  be  filed  with 
each  bid.     E.  Vinton  Philips  is  Clerk. 

®Boyer,  Patterson  &  Morris,  1328  Arch  St., 
Philadelphia,  Pa.,  have  been  awarded  the  con- 
tract for  the  construction  of  the  reinforced 
concrete  highway  bridge  over  Pine  Run, 
Westover.   Clearfield   County,   Pa. 

The  Wilkesbarre  Ry.  Co..  T.  A.  Wright. 
Gen.  Mgr.,  Wilkesbarre,  Pa.,  providing  per- 
mi.'-iicn  can  be  obtained  of  the  County  Com- 
missioners, plans  to  enlarge  and  strengthen 
the  Market  St.  bridge  at  a  cost  of  about  $70,- 
000.  The  plan  as  outlined  is  to  extend  the 
bridge  piers  down  the  river  from  10  to  15  ft. 
and  putting  up  a  new  series  of  bridge  spans 
and  girders  so  that  there  would  be  ample  room 
and  sufficient  strength  to  support  a  double 
track  where  the  present  single  track  is  now 
located.  The  present  track  is  suspended  on 
girders  ont  from  the  main  bridge  structure, 
so  that  it  is  necessary  to  add  to  the  width  of 
the  bridge  before  an  additional  track  could 
be  laid 

The  Wilson-GJassport  Bridge  Association 
has  licen  organized  by  the  citizens  of  Wilson 
and  Glassport,  Pa.,  to  induce  the  county  com- 
missioners to  erect  a  free  bridge  over  the 
Monongahela  River  between  the  boroughs.  It 
is  believed  that  McKeesport,  Clairton,  Coal 
Valley  and  Elizabeth  boroughs  and  part  of 
Jefferson  Township  will  join  in  the  move- 
ment. 

Advices  from  Bethlehem.  Pa.,  state  that  the 
Grand   Jury  has   condemned    the   old   covered 


w'oodcn  bridge  spanning  the  Lehigh  River 
between  Bethlelu-m  and  South  Bethlehem  and 
steps  will  be  taken  soon  toward  the  construc- 
tion of  a  new  bridge  to  replace  the  old  struc- 
ture. The  cost  of  the  work,  it  is  estimated, 
will   range  between  $250,000  and  $500,000. 

South    Carolina. 

®T.  W.  Boyd,  Supervisor  of  York  County 
at  Yorkville,  S.  C,  has  let  the  contract  for 
the  construction  of  the  steel  bridge  at  Davis' 
Mill  on  Crowder's  Creek  a  few  miles  north 
of  Clover  to  the  Ri^noke  Bridge  Co.  at  $1,460. 
C.  K.  Creitzberg,  Kock  Hill,  S.  C,  is  repre- 
sentative  of  the  bridge  company. 

Advices  from  Florence,  S.  C,  state  that 
business  men  of  that  city  and  county  have  or- 
ganized an  association  to  take  up  the  mat- 
ter of  erecting  a  causeway  and  bridge  across 
the  Great  Pee  Dee  River  near  the  old  Mars 
Bluff  Ferry.  W.  R.  Barringer.  Florence,  S. 
C,  is  a  member  of  the  investigating  com- 
mittee. 

Tennessee. 

Information  received  from  Clarksville, 
Tenn.,  is  to  the  effect  that  the  Louisville  & 
Nashville  Ry.  is  planning  the  reconstruction 
of  its  trestle  over  Bud's  Creek,  9  miles  west 
of  that  city,  during  the  coming  summer.  F. 
Ingram,  Erin,  Tenn.,  is  Supervisor  of  Bridges 
and  Buildings  of  that  section. 

West  Virginia. 

^Bids  will  be  received  until  2  p.  m..  May 
10,  by  J.  E.  Dougher,  Road  Engineer.  Green- 
brier County.  Lewisburg,  W.  Va.,  for  the  con- 
struction of  a  bridge  across  Meadow  River 
near  mouth  of  Brackens  Creek  at  Russellville. 
Bids  will  be  received  on  two  types.  No.  1,  re- 
inforced  concrete  bridge   capacity   of   100   II)s. 


per  .sq.  ft.  or  capable  of  supporting  20  ton 
road  roller ;  No.  2,  steel  superstructure  with 
concrete  sub-structure  with  14  ft.  roadway, 
capacity  of  150  lb.  per  sq.  ft.  or  20  ton  load, 
floored  with  wood  or  concrete  slabs. 

•{•Bids  will  be  received  until  May  16  by 
Greebrier  County  Court,  Lewisburg,  W.  Va., 
for  the  construction  of  a  reinforced  concrete 
or  steel  bridge  over  Meadow  River.  As 
planned  the  structure  will  consist  of  one  45 
ft.  span  with  14  ft.  roadway  9  ft.  from  the 
bed  of  the  river.  J.  E.  Dougher,  Lewisburg, 
W.  Va.,  is  County  Road  Engineer. 

Reports  from  Benwood.  W.  Va..  state  that 
five  bids  were  received  by  the  Council  April 
25  for  the  construction  of  the  proposed  bridge 
to  span  the  Baltimore  &  Ohio  tracks  to  con- 
nect the  traction  line  on  the  Kentucky 
Heights  with  Center  Benwood  at  6th  St.,  the 
lowest  bidder  being  the  York  Bridge  Co.,  at 
$2,153. 

Wisconsin. 

.At  a  recent  meeting  of  the  Marathon  Coun- 
ty Board  at  Wausau.  Wis.,  appropriations  for 
the  construction  of  bridges  were  made  as  fol- 
lows :  A  bridge  across  the  Big  Eau  Pleine 
River,  on  the  town  line  near  Hull  and  Holton, 
estimated  cost  $2,800;  bridge  across  Black 
Creek,  in  the  town  of  Bern,  $4,000:  bridge 
over  Romeo  Creek,  in  the  town  of  Brighton, 
$800 ;  bridge  across  the  Little  hau  pleine,  in 
the  town  of  Day,  $3,200. 

Canada. 

It  is  rumored  that  officials  of  the  Canadian 
Northern  Ry.  are  considering  the  construc- 
tion of  a  bridge  connecting  United  States  and 
Canada  at  International  Falls,  Minti.  M.  H. 
McLeod,  Winnipeg,  Man.,  is  General  Manager 
of  the  railway. 


IRRIGATION.   DRAINAGE.  LEVEES  AND  CANALS 


Arkansas. 

•J«Bids  will  be  received  until  noon,  June  1, 
by  Board  of  Commissioners  of  Drainage  Dis- 
trict No.  1,  .\shley  County,  Wilmot,  .-Xrk.,  for 
the  construction  of  a  drainage  canal  and  lat- 
erals in  .'\shley  County,  .Ark.,  the  work  in- 
cluding appro.\imately  T00,0U0  yds.  W.  B.  De 
Yampert,  England,  Ark.,  is  engineer. 

®Bids  were  opened  April  24  by  the  directors 
of  the  White  River  Levee  District  at  Cotton 
Plant,  .\rk.,  for  constructing  00,000  cu.  yds.  of 
levee  embankment  across  Jackson  Bayou  in 
Prairie  County,  the  contract  being  awarde<l  to 
R.  L.  Leonard,  Memphis,  Tenn.,  at  29  cts.  per 
cu.   yd. 

Colorado. 

®C.  G.  Shiely,  Denver,  Colo.,  has  been 
awarded  a  $6,000  contract  by  the  Chivington 
Canal  Co.  for  the  construction  of  a  canal  and 
dam. 

Illinois. 

^Bids  will  be  received  until  noon,  May  20, 
bv  L.  O.  Haville,  commissioner.  Lawrence- 
ville.  111.,  R.  F.  D.  No.  4,  at  the  office  of  R.  J. 
Benefiel,  engineer,  Lawrenceville.  111.,  for  the 
construction  of  the  following  ditches;  15,300 
ft.  open  ditch.  4  ft.  bottom,  12.712  cu.  yds.  ex- 
cavation; also  to  furnish  and  lay  3,500  ft.  10- 
in.  tile  and  2,60(1  ft.  8-in.  tile,  work  to  be  com- 
pleted by  Oct.  1.  mil. 

The  Cache  River  Drainage  District  of  Pu- 
laski County  is  planning  the  construction  of  a 
main  ditch  about  IV2  miles  long  and  about 
20  miles  of  laterals.  John  Charp.  Cypress,  111.. 
is  engineer  for  the  district. 

The  Engineering  Department  of  the  East 
Side  Levee  &  Sanitary  District.  East  St.  Louis, 
111.,  will  during  the  present  month  locate  the 
second  and  thir<i  sections  of  the  flood  pro- 
tection levee,  extending  from  the  Merchants' 
Bridge  through  East  St.  Louis  to  the  Pitts- 
burg Dike,  The  location  of  the  levee  below 
Pittsburg  Dike  will  be  made  some  time  dur- 
ing the  summer.  It  will  end  at  the  mouth 
of  the  Prairie  Dupont  Creek.    The  contract  for 


the  first  section  of  the  levee  was  let  a  few 
days  ago,  from  Cahokia  diversion  channel  to 
Mitchell,  three  miles,  as  noted  in  our  last  issue. 

Indiana. 

^Bids  will  be  received  until  3  p.  m..  May  13, 
l)y  James  M.  Burns,  construction  commission- 
er, Rochester,  Ind.,  for  the  construction  of 
Obert  Goss,  et  al.,  main  and  branch  ditch,  in- 
cluding 1,240  ft.  6-in..  200  ft.  8-in.,  500  ft.  10- 
in.,  100  ft.  12-in..  4,700  ft.  of  14-in.,  1.200  ft. 
16-in.,  1,260  ft.  18-in.  tile  and  4,220  cu.  yds.  of 
excavation. 

•f-Bids  will  be  received  until  3  p.  m..  May 
13,  by  James  Burns,  commissioner  of  con- 
struction, Rochester,  Ind.,  for  the  construction 
of  the  George  Barknian  ditch.  Certified  check 
for  $150  must  be  filed  with  each  bid. 

Iowa. 

^Bids  will  be  received  until  1  :30  p.  m..  May 
13,  by  C.  A.  Bateman,  county  auditor,  Ne- 
vada, la.,  for  furnishin.g  the  necessary  labor 
and  material  for  the  construction  of  the  ditch 
in  the  Franklin-Mil  ford  township  drainage 
district.  Drain  will  consist  of  the  "main"  and 
laterals  ".A."  and  "B."  The  main  is  to  consist 
of  2,000  ft.  of  12-in.  tile,  1.900  ft.  of  10-in.  tile. 
Lateral  "B"  is  to  consist  of  433  ft.  of  7  in. 
tile,  to  be  completed  to  Station  No.  0  July  1. 
1911,  and  fully  completed  Dec.  1,  1011.  Sec- 
tion 2 — Lateral  ".A."  shall  consist  of  .580  ft.  of 
10-in.  tile,  1.090  ft.  of  8-in.  tile.  Lateral  ".A-l" 
shall  consist  of  1,214  ft.  of  7-in.  tile,  to  be 
completed  Dec.  1,  1911. 

®Bids  were  opened  .April  27  by  the  County 
-Auditor,  Fort  Dodge,  la.,  for  work  in  Drain- 
age District  No.  1-37,  the  contract  being  let  to 
Phil  Rivard.   Pocahontas.  la.,  at  $3,239. 

Webster  County  Drainage  District  No.  96 
has  been  established  and  bids  on  the  work  will 
probably  be  advertised  in  June  or  July.  This 
work  requires  550.000  cu.  yds.  of  excavation 
and  a  svstem  of  tile  laterals.  The  estimated 
cost  is  $97,000.  G.  P.  Smith,  Fort  Dodge,  la., 
is  the  engineer. 

®Bids   were   opened    May    1    by   the    County 


Auditor  at  Newton,  la.,  for  constructing 
Drainage  Ditch  No.  4,  requiring  about  12,700 
cu.  yds.  of  excavation.  The  contract  was  let 
to  A.  S.  White,  Grinnell,  la.,  at  17%  cts.  per 
cu.  vd. 

®koch  &  Schultz.  Milwaukee.  Wis.,  has 
been  awarded  a  $90,000  contract  for  construct- 
ing a  drainage  ditch  in  Wright  County. 

Kansas. 

An  experimental  irrigation  well  is  to  be  put 
down  at  Garden  City,  Kan.,  for  the  irrigation 
of  a  tract  of  40  to  8u  acres.  The  well  will 
cost  $4,000,  of  which  $2,000  will  be  furnished 
by  the  government  and  'he  state  of  Kansas 
jointly,  and  the  other  $2,000  by  the  Commer- 
cial Club  of  Garden  City  and  the  commis- 
sioners of  Finney  County.  The  last  legisla- 
ture passed  a  law  and  made  an  appropriation 
for  experiments  in  irrigation,  the  government 
and  the  state  to  prosecute  the  work  jointly. 
The  well  to  be  put  down  at  Garden  City  is  the 
beginning  of  a  series  of  experiments.  It  is 
planned  to  put  down  a  24-in.  well,  with  a 
centrifugal  submerged  pump  run  by  gasoline 
power.  The  well  will  be  located  on  the  ex- 
periment station  grounds  at  Garden  City,  and 
the  land  irrigated  will  be  experiment  station 
property.  The  ground  is  high  and  the  experi- 
ment will  show  what  can  be  done  with  thou- 
sands of  acres  of  western  Kansas  land  simi- 
larly situated.  .A.  H.  Webster.  Garden  City. 
Kan.,  is  director  of  the  Kansas  Experiment 
Station. 

Louisiana. 

•J«Bids  will  be  received  until  noon.  June  6. 
by  Board  of  Commissioners,  Ravou  Sale 
Drainage  District.  920  Hibernia  BIdg..  New- 
Orleans,  La.,  for  the  excavation  of  dr.ainage 
canals,  construction  of  levees,  construction  of 
pumping  plant  and  such  other  work  as  is 
necessary  to  the  complete  drainage  of  sub- 
divisions 1  and  2  of  the  Bayou  Sale  Drainage 
District. 

®.Advices  from  Houma.  I^..  state  that  R.  R. 
Barrow  has  awarded  a  contract  to  E.  F.  Mor- 
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gan  to  dredge  the  Harataria  Canal,  belonging 
to  Mr.  Barrow,  from  liayou  Terrebonne  to 
Bayou  Black.  The  canal  will  be  dug  40  ft. 
wide,  with  a  depth  of  G  ft.  medium  low  tide 
water. 

In  a  report  to  the  Orleans  Levee  Board. 
New  Orleans,  La,,  Chief  Kngineer  Lewis 
stated  that  steps  should  be  taken  immediately 
towards  the  repair  or  rebuilding  of  the  levee 
below  Kentucky  St.,  so  as  to  be  prepared  for 
the  ne.xt  high  water. 

Mississippi. 

Bids  were  opened  .\pril  i'^  at  the  office  of 
the  U.  S.  Engineer,  X'icksburg,  Miss.,  for 
65,000  cu.  yds.  of  levee  work  at  Warfield 
Point.  Roach  &  Stanscll.  Memphis,  Tenn.,  at 
10.08  cts..  was  the   lowest  bidder. 

Nebraska. 
•I»Bids  arc  asked  until  noon.  May  2'2.  by 
Sanitary  District  No.  1,  W.  J.  Blystone,  Chair- 
man, Lincoln.  Neb.,  for  excavating  a  2-mile 
channel  for  Oak  Creek,  requiring  about  100.- 
000  cu.  yds.  of  excavation. 

New  Mexico. 

The  Santa  Fe  Dredging  Co.,  Capital  City 
Bank  Bldg..  Santa  Fe,  N.  Mex.,  has  been  in- 
corporated with  a  capital  stock  of  $1,000,000. 
The  object  of  the  company  is  to  deal  in  mines, 
lands  and  developing  mines,  etc.     The  incor- 


porators are   James   .\.    \\  ;uil,  J.    11.    Wuiyhn 
and  .-V.  B.  Renehan. 

Oklahoma. 
Plans  for  extensnc-  rncr  slraighlcning  work 
in  Oklalioma  County  are  being  prepared.  It  is 
proposed  to^  straighten  and  deepen  the  river 
bed  of  the  Canadian  River  on  its  whole  course 
in  Oklahoma  County,  similar  to  work  now  be- 
ing done  in  Canadian  County.  In  all  about  23 
miles  of  tlie  river  lied  will  be  improved  and 
it  is  estimated  tliat  the  total  cost  of  the  work 
will  be  nearly  ${^00,000.  It  is  the  plan  of  Ok- 
lahoma county  to  form  two  districts  to  do  tlic 
work.  Ojie  of  them  includes  the  lirst  six  miles 
of  the  course  of  the  river  this  side  of  the 
Canadian  County  boundary,  and  the  estimated 
cost  of  the  work  in  that  district  is  $(J5,000. 
The  county  commissioners  now  arc  advertising 
lor  bids  on  the  work,  as  the  district  has  been 
formed  and  the  levies  made.  The  other  dis- 
trict will  include  all  of  the  remainder  of  the 
county  and  that  part  of  the  river  within  the 
limits  of  Oklahoma  City.  Within  the  city  the 
work  will  be  done  by  the  municipality.  There 
are  about  four  miles  of  this  work  west  of  the 
city,  tiye  within  the  corporation  limits  and  llie 
remaining  nine  miles  between  the  city  and  the 
eastern  line  of  the  county.  A  report  on  the 
work  in  the  city  has  been  nrepared  by  \Y.  C. 
Burke.  City  Engineer,  of  Oklahoma  City,  and 
it  is  estimated  that  this  portion  will  cost  $400,- 


nmi.     The  county  survcvor  is  in  charge  of  the 
report  for  the  district  outside  of  the  city. 

South  Dakota. 

•I-Bids  will  be  received  tmtil  4  p.  ni.,  May  18, 
by  Department  of  Interior.  U.  S.  Reclamation 
Service,  at  the  office  at  Newell,  S.  Dak.,  lor 
the  construction  of  approximately  3!),000  lin. 
ft.  of  canal  known  as  the  "Townsite  Lateral," 
Belle  Fourche,  S.  Dak.,  project.  F.  C.  Ma- 
gruder  is  project  engineer. 

Texas. 

•{•Bids  will  be  received  until  9:30  a.  m.. 
May  30,  by  Galveston  County  Drainage  Dis- 
trict, No.  1,  R.  II.  Bushway,  Alga,  Texas,, 
chairman,  for  construction  of  laterals  opening 
La  Fourche  Bayou  and  Willow  Bayou.  The 
contract  will  include  the  e-xcavation  of  100,000 
cu.  yds.  of  earth.  E.  Evans,  Galveston,  Texas, 
is  engineer. 

Washington. 

All  bids  received  .'^pril  13  by  the  U.  S. 
Reclamation  Service  for  building  the  Kachess 
Dam  and  accessory  structures  near  Easton. 
\\'ash.,  have  been  rejected,  and  the  work  will 
be  done  by  force  account.  The  unit  bids  re- 
ceived on  this  work  w^ere  given  in  our  last 
issue.  Chas.  H.  Swigart,  North  Yakima, 
Wash.,  is  Supervising  Engineer,  U.  S.  Recla- 
mation Service. 


WATER -WORKS 


Alabama. 

A  city  election  has  been  called  in  Coluiubi- 
ana,  .Ala.,  for  May  1.5,  to  determine  whether 
or  not  bonds  to  the  amount  of  $7,000  shall  be 
issued  for  the  construction  of  a  waterworks 
plant  for  the  city. 

The  City  Council  of  Aliceville,  Ala.,  has 
granted  a  franchise  to  a  newly  organized 
company  to  construct  a  waterworks  plant.  The 
town  is  to  subscribe  for  seven  fire  plugs  and 
provision  is  made  for  additional  plugs  as  the 
system  is  extended.  About  $6,000  will  be 
spent  now  in  the  construction  of  a  system 
along  Broad  St.  The  tank  will  be  located  on  a 
hill  7-5  ft.  above  the  town,  and  will  be  mount- 
ed on  a  55-ft.  tower  or  standpipe. 

Arkansas. 

The  People's  Bank  of  Imboden,  Ark.,  has 
sold  the  electric  light  and  waterworks  plant 
of  that  tow-n  to  George  Dutton  of  Imboden. 
The  plants  will  be  overhauled,  new  machinery 
placed,  and  the  water  mains  extended. 

California. 

•J»Bids  will  be  received  until  11  a.  m..  May 
22,  by  Department  of  Finance,  Ways  and 
Means,  P.  E.  Woods,  Supt.,  San  Diego,  Cal., 
for  furnishing  the  city  the  following  cast  iron 
water  pipe :  40-5  lengths  of  36-in.  cast  iron 
water  pipe,  363  lengths  of  36-in.  cast  iron 
water  pipe,  100  lengths  of  30-in.  cast  iron 
water  pipe,  713  lengths  of  30-in.  cast  iron 
water  pipe,  100  lengths  of  30-in.  cast  iron 
water  pipe,  370  lengths  of  24-in.  cast  iron 
water  pipe,  530  lengths  of  16-in.  cast  iron 
water  pipe,  303  lengths  of  16-in.  cast  iron 
water  pipe,  442  lengths  of  12-in.  cast  iron 
water  pipe,  1,170  lengths  of  12-in.  cast  iron 
water  pipe,  1,170  lengths  of  12-in.  cast  iron 
water  pipe,  920  lengths  of  10-in.  cast  iron 
water  pipe,  1,7-50  lengths  of  10-in.  cast  iron 
water  pipe,  200  lengths  of  8-in.  cast  iron 
water  pipe.  .\U  of  said  pipe  to  be  in  accord- 
ance with  the  plans  and  specifications  on  file 
in  the  office  of  the  City  Clerk  of  San  Diego. 

Colorado. 

It  is  reported  that  the  citizens  of  Grand 
Junction,  Colo.,  on  April  29  voted  the  issu- 
ance of  bonds  to  the  amount  of  $1.50,000  for 
the  sinking  of  artesian  wells  in  connection 
with  the  proposed  new  water  supply  system. 
Georgia. 

Bonds  to  the  amount  of  $40,000  have  been 


voted  by  the  citizens  of  Fort  Valley,  Ga.,  for 
the  installation  of  a  waterw^orks  system. 

Illinois. 

®The  City  Council  of  Lewiston,  III,  has 
approved  and  accepted  the  $.5,000  bond  of  the 
Cook  Construction  Co.,  of  Des  Moines,  la., 
and  according  to  contract,  work  will  begin  on 
the  waterworks  improvement  and  extension 
which  will  cost  $6,801. 

®The  contract  for  furnishing  and  erecting 
coal  and  ash  handling  machinery  at  the  Rose- 
land  Pumping  Station,  104th  St.  and  Stewart 
.'^ve.,  Chicago,  has  been  awarded  to  the  Link 
Belt  Machinery  Co.,  39th  St  and  Stewart 
.A.ve.,  contract  price  $8,300.  L.  E.  McGann  is 
Commissioner  of  Public  Works.  Bids  opened 
April  20,  1911. 

®L.  E.  McMcGann,  Commissioner  of  Pub- 
lic Works.  Chicago,  111.,  has  awarded  the  con- 
tract for  furnishing  and  installing  sluice  gates 
in  the  Southwest  Land  Tunnel  to  the  Coffin 
Valve  Co.,  Neponsit,  Boston,  Mass.  Con- 
tract price,  $7,000.  Bids  opened  April  6th. 
Detailed  specifications  were  given  in  Engi- 
neering-Contr.'Vcting. 

Following  are  the  low  bids  received  May  3 
by  L.  E.  McGann,  Commissioner  of  Public 
Works,  Chicago,  111.,  for  furnishing  and  de- 
livering boiler  tubes  to  the  various  pumping 
stations.  (Detailed  quantities  and  dimensions 
published  in  Engineering  -  Contr.xcting)  : 
(A)  diameter  (B)  gage.  A  3  ins.  B  10. 
291/2  cts. ;  A  3V2  ins.,  B  9  36.6  cts.,  A  SVa  ins. 
B  10  31.2  cts.,  A  4  ins.  B  10  33  cts.,  A  3  ins. 
B  8  80  cts,  A  SVz  ins.  B  8  80  cts,  A  2  ins.  B  6 
•50  cts.,  A  2  ins.  B  6  5.5  cts.,  Jno.  Mohr  &  Sons, 
349  Williams  St.,  Chicago,  111. 

Iowa. 

4«Bids  will  be  received  until  8  p.  m..  May 
16,  by  J.  G.  Davenport,  Clerk,  Clear  Lake, 
la.,  for  the  improvement  of  the  existing  sys- 
tem of  water  works.  Official  advertisement 
will  be  found  elsewhere  in  this  issue. 

Residents  of  Luther.  la.,  have  petitioned  the 
City  Council  to  call  a  special  election  to  vote 
bonds  for  the  establishment  of  a  waterworks 
plant.     The  estimated  cost  is  $5,000. 

The  City  Council  of  Council  Bluffs,  la.,  ha.s 
voted  unanimously  to  purchase  the  water  plant 
at  the  valuation  placed  upon  it  by  the  first 
court  in  condemnation  held  in  the  state.  Bonds 
were  voted  some  time  ago  to  the  amount  of 
$600,000  for  the  purchase  of  the  plant  and 
fhey  have  been  ordered  sold.  The  valuation 
placed   upon  the  plant  is  $510,500. 


The  city  of  Lamotte,  la.,  has  sold  bonds  to 
the  George  Bechtel  Co.,  of  Davenport,  la., 
for  the  purpose  of  constructing  a  new  water- 
works system. 

Kansas. 

•|*Bids  will  be  received  until  7  p.  m.,  May 
16,  by  City  Council  of  .Atwood,  Kan.,  for 
laying  water  pipes  from  the  tapping  point  on 
water  mains  to  the  curb  line  of  street  and  fur- 
nishing all  material  for  such  work.  Rank  E. 
Robinson   is  City  Clerk. 

The  City  Council  of  Hill  City,  Kan.,  has 
voted  in  favor  of  the  installation  of  a  water- 
works  and   an   electric   light   plant. 

Maryland. 

The  citizens  of  La  Plata,  Md.,  on  April  31 
voted  the  issuance  of  bonds  to  the  amount 
of  $15,000  for  the  purpose  of  establishing  a 
water  system. 

Massachusetts. 

•|»Bids  will  be  received  until  2  p.  m.,  Mav 
15,  by  Clerk  of  the  Board  of  Public  Works, 
Pittsfield,  Mass..  for  laying  water  pipe.  The 
work  will  include  10,500  ft,  of  18-in.  cast  iron 
pipe.  A.  B.  Farnham  is  Engineer  of  the 
Board. 

•J«Bids  will  be  received  until  noon.  May  15, 
by  Board  of  Water  Commissioners,  T.  J.  Car- 
mody.  Chairman  for  the  construction  of  a 
concrete  dam  across  the  Manhan  Brook  in 
Southampton,  Mass.  A  certified  check  for 
$2,500  must  accompany  each  bid.  T.  J.  Mac- 
Carthy  is   City   Engineer. 

Michigan. 

An  election  was  held  in  Marquette.  Mich., 
on  May  0,  for  the  purpose  of  voting  on  the 
issuance  of  bonds  in  the  sum  of  $75,000  for  a 
pure  water  supply. 

The  Water  Commissioners  of  Detroit,  Mich., 
have  decided  to  construct  a  new  $30,000  intake 
at  the  Windsor  waterw-orks  pumping  station. 
Plans  for  the  work  have  already  been  pre- 
pared and  approved.  Bids  will  be  asked  for  at 
once. 

Minnesota. 

•J«Bids  will  be  received  until  10  a.  m..  May 
22,  by  Council,  Mankato,  Minn.,  for  remov- 
ing old  boiler  and  furnishing  and  installing  a 
new  boiler  at  pumping  station,  125  h.  p.  150 
lb.  pressure.     A.  H.   Schcrer  is  City  Clerk. 

®Tbc  Villa.ge  of  Madison  Lake,  Minn,,  has 
awarded  the  contract  for  the  installation  of 
a    water   works    system   as    follow-s ;     Chica.go 


•J*  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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Bridge  &  Iron  Works,  Chicago,  HI.,  construct- 
ing the  tower  and  tank.  ItiO.OOO-gal.  capacitv, 
at  $3,600;  John  Keogh,  St.  Peter,  Minn.,  lay- 
ing mains  complete,  about  $2,350.  Bids  were 
opened  May  1. 

Missouri. 

•J«Bids  will  be  received  until  noon.  May  19, 
by  Board  of  Public  Improvements,  St.  Louis, 
Mo.,  for  furnishing  cast  iron  coated  water 
pipes,  cast  iron  coated  special  castings,  stop 
valves,  post  fire  plugs  and  post  I'ire  plug  top 
parts,  to  be  delivered  at  the  city  pipe  yard. 

^Bids  will  be  received  mitil  noon,  June  2. 
at  the  city  hall  by  Board  of  Public  Improve- 
ments. St.  Louis,  Mo.,  for  furnishing  general 
and  detailed  drawings,  constructing  and  erect- 
ing in  place,  exclusive  of  foundations,  at 
Low  Service  Pumping  Station,  Chain  of 
Rocks,  two  steam  turbine  driven  centrifugal 
pumping  units  complete  with  condensing  ap- 
paratus and  all  appurtenances. 

4»Bids  will  be  received  until  1 1  a.  m.,  Mav 
25,  by  C.  W.  Dobbins,  Pleasant  Hill,  Mo...  for 
the  con.struction  of  a  water  works  svstem.  in- 
cluding 1,500  ft.  8-in.  pipe,  10,000  ft.  6-in.  pipe, 
7,500  ft.  4-in.  pipe,  lake  covering  100. acres, 
two  220-gal.  per  minute  motor  driven  pumps. 
50,000-gaI.  tank  on  50-ft.  tower.  Bids  may 
be  submitted  on  entire  plant  or  portion  thereof.- 

Montana. 

®The  contract  for  tlie  extension  of  the  city 
water  mains  from  town  to  the  Bitter  Root, 
creamery  and  the  A.  C.  M.  Co.'s  lumber  j^ard 
has  been  awarded  by  the  city  council  of  Stev- 
ensville.  Mont.,  to  Lord  &  VValbridge  of.  Ham-, 
ilton.  The  extension  will  be  for  a  distance  |of- 
about  1,000  ft.,  running  from  Pine  St.,  on, Sec- 
ond St.,  to  the  eastern  bound.iry  of'  tow.n, 
whence  it  will  run  north  to  tlie  creamery  and 
lumber  yard.  ' 

The  city  council  of  Helena,  Mont.,  has  voted 
to  adopt  an  ordinance  providin,g  for  the  sub- 
mission to  the  people  of  the  r|uestion  whether 
or  not  the  city  shall  accept  the  offer  of  the 
Helena  Water  Works  Co.,  to  sell  its  plant 
for  $400,000, 

Nebraska. 

The  town  of  .A.nselmo.  Neb.,  has  voted  the 
issuance  of  bonds  in  the  stmi  of  $7.-")00  for  a 
water  plant  and  $2,500  for  electric  lights. 
New  Jersey. 

SThe  Harrison  Construction  Co.,  837  Broad 
St.,  Newark,  N.  J.,  has  been  awarded  the  con- 
tract by  David  F.  Weeks,  M.  D.,  Supt.,  New 
Jersey  State  Village  for  Epileptics  at  Skill- 
man,  N.  J.,  for  furnishing  all  labor  and  ma- 
terial necessary  for  the  construction  of  an 
extension  to  tlie  water  system,  including  nec- 
essary fire  hydrants,  gates,  valves,  fittings,' 
etc.,  for  $9,884.  Bids  wire  opened  May  1. 
Ne'w  Mexico. 

An  election  was  held  in  Las  Cruces,  N.  M., 
on  May  9.  for  the  purpose  of  voting  on  the 
issuance  of  bonds  to  the  amount  of  $35,000  for 
the  installation  of  a  new  water  system. 

New  York. 

^•Bids  will  be  received  untd  11  a.  m.,  May 
23,  by  Board  of  W'ater  Suppl>.  105  Broadway, 
New  York  City,  for  the  comiiletion  of  the 
Hudson  Siphon,  a  deep  pressure  tunnel  in  rock 
14  ft.  inside  diameter,  extending  under  the 
Hudson  River  about  1,100  ft.  Iielow  the  wa- 
ter surface  with  two  shafts  3,022  ft.  apart 
on  the  opposite  shores  between  Storm  King 
and  Breakneck  mountains  in  the  towns  of 
Cornwall  and  Fishkill.  The  contract  is  No. 
90.    J.  P.  Morrissey  is  Secy,  of  the  Board. 

®The  Eddy  Valve  Co.,  of  Waterford,  has 
been  awarded  the  contract  for  furnishing  hy- 
drants and  supplies  for  $2,4ra  by  the  Board  of 
Contract  and  Supply  of  .'\lbany,  N.  Y. 

®The  Board  of  Contract  and  Supply  of 
Troy,  N.  Y.,  has  awarded  the  following  con- 
tracts for  the  new  storage  reservoir  at  Graf- 
ton :  Excavation  and  construction,  McDpn- 
iicdi  Construction  Co.,  Trov,  $155,278;  valves, 
Ludlow  Valve  Co.,  Trov. '  $978 ;  iron  work, 
Camden  Iron  Co.,  Philadelphia,  $1,997.  The 
total  cost  is  $1.58,252. 

The  citizens  of  Interlaken,  N.  Y.,  are  agi- 
tating  the   propriety   of   establishing   a   water 


works  system    fur  the  protection   from  fire. 

It  IS  reported  that  the  city  of  Fredonia, 
N.  Y.,  has  adopted  the  plan  prepared  by  En- 
gineer E.  A.  Wilder  for  the  improvement  of 
the  water  supply. 

The  Water  Comnnssioners  of  Niagara  Falls, 
N.  Y.,  have  approved  the  prospectus  for  the 
proposed  tax  electidu  on  the  extension  of  the 
vvater  mains  in  tlie  southern  portion  of  the 
city.     The  election  has  been  called  for  May  16. 

North  Carolina. 

®Thc  Harris  Hardware  Co.,  of  Washington, 
N.  C,  has  been  awarded  the  contract  by  the 
City  Council  of  Morehcad,  N.  C,  for  the  con- 
struction of  a  water  works,  for  approximately 
$20,000.  The  work  will  include  a  standpipe 
120  ft.  hi.gh  with  a  capacity  of   12,000  gals. 

Ohio. 

•I»Bids  will  be  received  until  noon.  May  2(i, 
by  Director  of  Public  Service,  Toledo,  O.,  for 
the  construction,  dehvery  and  erection  com- 
plete of  one  rotary  pump  15,000,000  gals,  daily 
capacity,  direct  connected  to  a  vertical  gas 
engine.     J.  R.  Cowell  is  Director. 

^Bids  will  be  received  until  noon.  May  23, 
by  Director  of  Public  Service,  Kenton,  O.,  at 
the  office  of  G.  S.  Binckly,  City  Clerk,  for  the 
construction,  delivery  and  installation  of  one 
pumping  engine  capable  of  delivering  2.500,000 
gals,  water  per  24  hrs.  V:  H.  May  is  Supt. 
of  Water  Works.  W.  P.  Steffen  is  Director. 
Charles' Brossmann,  Union  Trust  Bldg.,  In- 
dianapolis, Ind.,  is  Consulting  Engineer.  Offi- 
cial advertisement  will  be  found  elsewhere  in 
this'  issue. 

-  City  Engineer  F.  J.  Cellarius  of  Dayton,  O., 
has  submitted  a  description  with  plans  and 
profiles  of  the  property  to  be  appropriated  for 
the  city's  new  water  supply  territory  and 
reservoir. 

The  City  Council  of  East  Liverpool,  O.,  has 
definitely  decided  to  go  ahead  with  the  in- 
stallation of  the  well  system  of  water  filtra- 
tion for  East  Liverpool  without  waiting  for 
another  vote  on  the  question.  It  is  estimated 
that  the  system  will  cost  $50,000. 

Oklahoma. 

Bonds  have  been  voted  at  Weleetka,  Okla., 
in  the  sum  of  $45,000  for  the  installation  of  a 
water  works  system  and  an  electric  light  plant. 

The  citizens  of  M'.\lester,  Okla.,  on  April 
22  voted  the  issuance  of  bonds  to  the  amount 
of  $80,000  for  extensions  to  the  water  works. 

The  Mayor,  and  City  Council  of  .'^da,  Okla., 
have  let  the  contract  for  the  material  and  la- 
bor for  the  construction  of  the  Byrds  Mill 
water  works  system  at  an  estimated  cost  of 
$150,000,  for  which  bonds  were  recently  voted. 
The  water  is  to  be  piped  18  miles. 

Oregon. 

•{•Bids  will  be  received  until  7:30  p.  m,. 
May  15,  by  City  Council,  Toledo,  Ore.,  for  the 
construction  of  a  gravity  water  supply  sys- 
tem in  accordance  with  plans  and  specifications 
on  file  at  the  office  of  F.  N.  Hayilen,  Record- 
er, Toledo,  Ore.,  and  the  office  of  Stannard 
&  Richardson,  410  Henry  Bldg.,  Portland,  Ore., 
Engineers. 

John  T,  Whistler  has  been  engaged  by  the 
City  Council  of  Hermiston,  Ore.,  to  make 
a  survey  of  the  city  and  report  on  the  most 
feasible  plan  for  a  water  system.  The  Coun- 
cil is  considerin.g  a  proposition  to  secure  some 
private  company  to  install  a  water  system. 

Pennsylvania. 

The  State  Board  of  Health  has  approved 
the  plans  of  the  city  of  Camden,  Pa.,  for  a 
new  water  supply  system,  subject  to  such 
condition  of  construction,  operation  and  equip- 
ment as  mi.ght  be  required  from  time  to  time. 
•Chester  &  Fleming,  Consulting  Engineers, 
Union  Bank  Bldg.,  Pittsburg.  Pa.,  who  have 
been  studying  the  water  supply  system  of 
Jamestown,  N.  Y.,  by  direction  of  the  Water 
Commission,  have  sent  their  report  and  recom- 
mendations. The  engineers  recommend  the 
erection  of  a  5,00O,000-gal.  storage  reservoir 
on  English  Hill  at  a  cost  of  $117,859,  including 
the  cost  of  the  large  inlet  and  outlet  niains. 
-Another  plan  is  for  the  construction  of  a  5,- 


000,000-gal.    reservoir    on    Mee    Hill    north   of 
Falconer. 

South  Carolina. 

.An  electiiin  will  soon  be  held  in  Dillon, 
S.  C,  for  the  purpose  of  voting  on  tlie  issu- 
ance of  bonds  to  the  amount  of  $80,000  for  the 
construction  of  a  water  works  and  a  sewer 
system. 

South  Dakota. 

•|«Bids  will  lie  received  by  the  Regents  of 
Education,  Fred  W.  Ford,  Secy.,  Vermillion, 
S.  D.,  for  the  construction  of  a  water  works 
system  at  the  L'niversity  of  South  Dakota  at 
Vermillion,  S.  D. 

The  citizens  of  Mandan.  S.  D.,  have  voted 
the  issuance  of  bonds  to  the  amount  of  $80,- 
000  for  the  construction  of  a  municipal  water 
works.  Plans  for  the  work  have  already  been 
made. 

Tennessee. 

It  is  reported  that  the  city  of  Newport, 
Tenn.,  has  engaged  Civil  Engineer  W.  P. 
Bullock,  of  Kansas  City,  Mo.,  to  prepare  plans 
for  the  proposed  water  works.  Bonds  to  the 
amount  of  $50,000  have  been  voted  for  the 
purpose. 

Texas. 

An  election  is  to  be  held  in  Bonham,  Tex., 
on  May  15.  for  the  purpose  of  voting  on  the 
proposition  of  issuing  bonds  to  the  amount 
of  $30,000  to  install  a  water  works. 

It  is  reported  that  the  city  of  Pecos,  Tex., 
has  retained  Fountain-Shaw  Engineering  Co., 
of  Dallas,  Tex.,  in  connection  with  the  pro- 
posed construction  of  a  soft  water  systeiii  for 
commercial   purposes, 

Virginia. 

4»Bids  will  he  received  until  11  a.  m..  .May 
25.  bv  Capt.  W.  W.  Whitside,  Constructing 
Quartermaster,  Fort  Myer,  Va..  for  the  con- 
.struction  of  a  10-in.  water  main  from  Ross- 
lyn,  Va.,  to  Fort  Myer,  Va.,  a  distance  of 
2  miles  and  for  remodeling  the  pump  house. 
Washington. 

®The  Citv  Council  of  Rockford.  Wash.,  has 
let  the  contract  for  1,600  ft.  of  pipe  for  water 
mains  to  D.  C.  Farnsworth.  The  mains  are  to 
replace  wooden  pipes  laid  five  years  ago. 

The  following  bids  were  recently  submitted 
to  the  City  Council  of  Wenatchee,  Wash., 
for  furnishing  the  new  pump  for  the  city 
water  svstem :  Columbia  Engineering  &  Con- 
struction Co.,  Wenatchee,  three-stage  De  Laval 
tvpe,  $5,294:  two-stage,  $5,059;  installation 
time.  112  davs.  Bliss  Electric  Co.,  Eclipse  type, 
$5,625,  $4,9.38;  installation  time,  120  days. 
Charles  C.  Moore  Co..  Seattle.  Piatt  turbine, 
$.5,100;  with  Westinghouse  electrical  equip- 
ment substituting  General  Electric,  $100  less. 
J  D  Hull  &  Co..  Janesville,  two-stage  tur- 
bine, $4,908;   135  days. 

Wisconsin. 

®M.  T.  Peterson  of  Madison.  Wis.,  has 
been  awarded  the  contract  by  the  city  of 
Grafton,  N.  Dak.,  for  sinking  a  G-in.  artesian 
well  on  the  premises  in  the  vicinity  of  the 
Electric  Light  Plant,  at  $4  per  ft.  Bids  were 
opened  Mav  1. 

The  City  Council  of  Racine.  Wis.,  has  ap- 
pointed a  committee  to  consider  hiring  an  ex- 
pert to  appraise  the  water  works  plant  with  a 
view  to  its  purchase. 

The  Village  Board  of  Monticello,  \\  is_,  has 
employed  Consulting  Engineer  .W.  G.  Kirch-; 
offer  "of  Madison,  Wis.,  as  engineer  to  draw 
plans  and  specifications  for  the  water  works 
plant. 

Canada. 

The  bylaw  to  raise  $75.iin()  for  a  new  water 
works  pumping  station  on  the  east  side  of  the 
canal,  has  been  voted  by  the  citizens  of  Wel- 
land,  Ont.  Work  will  begin  at  once  on  the 
new  plant.  Water  power  as  well  as  a  supply 
of  water  will  be  obtained  from  the  canal. 

Civil  Engineers  Chipman  &  Power,  204- 
206  Toronto,  Out.,  have  just  been  engaged  by 
the  Municipality  of  the  Town  of  Neepawa, 
Man.,  to  prepare  plans  and  specifications  for 
the  proposed  water  works  and  sewerage  sys- 
tems, estimated  to  cost  $125,000. 


4*  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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Alabama. 

•{•Bids  will  lie  receivfil  viiilil  noun.  May  22, 
by  Board  of  Revenue,  liirminghain.  Ala.,  for 
material,  labor  and  equipment  for  tile  eon- 
struction  of  the  sewage  disposal  plant  or  septic 
plant  to  be  constructed  at  or  near  Fnslcy.  The 
plant  will  cost  between  $3.5.0011  and  $oO,OOll. 
and  will  care  for  a  considerable  amount  of 
sewage.  L.  II.  Salter,  the  sanitary  engineer, 
has  the  tentative  plans  for  the  septic  tank  and 
will  show  same  to  those  proposing  to  bid  on 
the  proposition. 

The  Roard  of  Revenue  of  JefTerson  County, 
Birniingliam,  Ala.,  has  luuler  consideration  the 
construction  of  a  disposal  plant  at  or  near 
Ensley,  one  one  of  the  trunk  sewers  of  the 
county,  at  a  cost  of  between  ^l'o.Oiiii  and  $50.- 
000.  Bids  will  be  called  for  in  order  to  as- 
certain the  cost  of  construction  of  the  plant. 
L.  H.  Salter  is  County  Engineer. 

California. 

•{•Bids  will  be  received  until  11  a.  ni..  May 
15,  by  Department  of  Finance,  \Va\  s  and 
Means.  San  Diego,  Cal..  for  the  furnishing  of 
the  following  sewer  pipe  and  specials:  111,300 
ft.  6-in.  sewer  pipe,  4500  4-in.x6-in.  Ys;  22,- 
338  ft.  8-in.  sewer  pipe,  TOO  4-in.x8-in.  Ys; 
13,035  ft.  10-in.  sewer  pipe.  100  4-in.xlO-in.  Ys. 
]4,0?2  ft.  12-in.  sewer  pipe,  120  4-in.xI2-in. 
Ys:  10.ii70  ft.  14-in.  sewer  pipe.  100  4-in.xl4- 
in.  Ys.  P.  F.  Woods  is  Supt.  of  the  Depart- 
ment. 

®The  Board  of  Public  Works  of  San  Fran- 
cisco. Cal,  has  awarded  the  contract  for  the 
construction  of  the  main  intersecting  sewer  in 
Lincoln  Wav  between  40th  and  49th  avenues, 
to  R.  C.  Storre  &  Co.,  for  $130,000. 

The  .Mhamhra  Board  of  Trustees  w-ill  take 
up  with  South  Pasadena  the  project  of  oper- 
ating jointly  in  the  installation  of  a  $75,000 
sewerage  system  and  outfall.  The  plan  is  to 
install  concrete  mains  with  laterals,  taking  the 
sewage  to  .1  modern  spetic  tank  in  the  San 
Gabriel  bottoms  south  of  Alhambra,  the  af- 
fluent hein.g  either  spread  on  a  sewer  farm 
or  taken  direct  to  the  sea. 

Colorado. 

It  is  reported  that  the  citizens  of  Grand 
Junction.  Colo.,  on  April  29  voted  the  issuance 
of  bonds  in  the  sum  of  $35,000  for  the  con- 
struction of  a  sewer  system. 

Georgia. 

The  citizens  of  Marietta,  Ga.,  on  April  20. 
voted  the  issuance  of  bonds  to  the  amount  of 
S15.000  for  the  completion  of  the  sewer  sys- 
tem recently  installed. 

Illinois. 

®Frank  Sullivan  of  Bloomington,  III,  has 
been  awarded  the  contract  by  the  Town  Board 
of  Gibson  City,  111.,  for  sewer  work  to  the 
■extent  of  $2,500. 

®The  Ottawa  Construction  Co.,  of  Ottawa, 
111.,  has  been  awarded  the  contract  for  the 
construction  of  the  Swinnerton  St.  sewer  in 
Peoria.  111.,  by  the  City  Council. 

©Arthur  Birt  of  Decatur,  111.,  has  been 
awarded  the  contract  by  the  Board  of  Local 
Improvements,  Bement,  111.,  for  the  furnish- 
ing of  the  material  and  the  construction  of  a 
system  of  storm  sewers  and  also  an  out-flow 
drain  fur  the  village,  as  follows :  Outflow- 
drain  open  ditch,  length,  2,(345  ft. ;  excavation, 
6,160  cu.  yds. ;  concrete  retaining  wall,  ap- 
prox.,  9  cu.  yds.  concrete.  Sewer  proper:  740 
ft.  of  concrete  sewer,  wall  0  ins.  in  thickness, 
dia.  48  ins.,  av.  cut  8.20  ft.;  1.312  ft.  of  vitri- 
fied sewer  pipe,  average  cut  6.10  ft.  (size  30 
ins.)  ;  1,205  ft.  of  27-in.  vitrified  pipe,  average 
cut,  7.20  ft.;  1.511  ft.  of  vitrified  pipe,  average 
cut,  5.50  ft.  (size  22  ins.)  ;  741  ft.  of  20-in. 
vitrified  sewer  pipe,  average  cut  5.80  ft. ;  2,822 
ft.  of  30-in.  vitrified  sewer  pipe,  average  cut, 
■6.17  ft. ;  1,720  ft.  of  24-in.  vitrified  sewer  pipe, 
avera.ge  cut,  0.50  ft.;  928  ft.  of  20-in.  vitrified 
sewer  pipe,  average  cut.  G.IO  ft.;  685  ft.  of  12- 


in.  vitrified  sewer  pipe,  average  cut,  4.00  ft.: 
051  ft.  of  20-in.  vitrified  sewer  pipe,  average 
cut.  5.26  ft.;  l(i  manholes;  85  catch  basins. 
Fngineer's  estimate  of  the  cost  of  material 
and  construction  is  23,088. 

City  Engineer  Elmer  Folsom  of  Blooming- 
ton,  in.,  has  been  instructed  by  the  Board  of 
Local  Improvements  to  prepare  plans  and  esti- 
mates for  a  sewer  on  West  Clay  St.,  from  Lee 
to  .\llin. 

Indiana. 

iSErank  Meguiar  has  been  awarded  the  con- 
tract by  the  (Zity  Council  of  Evansville,  Ind., 
for  the  construction  of  the  Morton  .■\ve.  sew- 
er between  Division  and  Illinois  ts.  The  l)id 
is  $0.52  per  ft.,  $18  each  for  m.-uiholcj,  and 
$26  for  inlets. 

Plans  for  a  sewer  in  Sheridan  .\ve..  from 
East  Washington  St..  to  Lowell  .\\e.,  have 
been  ordered  by  the  Board  of  Public  Works 
of  Indianapolis,  Ind.  The  plans  will  be  pre- 
pared by  City  Engineer  11.  W.  Klausinann 
and  the  sewer  will  connect  with  the  old  Irv- 
ington  sanitary  sewer  system  in  East  Wash- 
ington St. 

The  City  Council  of  (joshen.  Ind.,  has  un- 
der consideration  the  construction  of  a  new 
sewer  system.  If  constructed  the  trunk  sewer 
would  run  alon.g  the  Rock  Run  liottom  aiul 
empty  in  the  Elkhart  river  at  a  point  beli  w  the 
city. 

Consulting  Engineers  Herring  &  Fuller.  170 
Broadway,  Xew  York  city,  have  submitted  the 
revised  plans  of  the  sewer  system  to  the  Board 
of  Public  Works  of  Vincenncs.  Ind. 

Iowa. 

^Bids  will  be  received  until  0  a.  m.,  May  12. 
by  City  Council  of  Des  ^loines,  la.,  for  the 
construction  of  a  12-in.  vitrified  clay  pipe  sew- 
er in  Mondamin  Ave.,  10-in.  vit.  clay  pipe 
sewer  in  20th  St.;  10-in.  vit.  clay  pipe  in  21st 
St.  The  entire  work  includes  about  1.573 
lin.  ft.  of  sewer.    Horace  Susong  is  City  Clerk. 

®C.  B.  McNamara  &  Co.,  206  West  Locust 
St.,  Dubuque,  la.,  have  been  awarded  the  con- 
tract at  Dubuque  for  the  construction  of  a 
storm  water  sewer  in  the  alley  betw-een  Leniun 
St.  and  Couler  Ave.  from  Millville  Rd.  to  .32d 
St.,  thence  in  32d  St.  to  the  alley  between 
Couler  Ave.  and  Jackson  St.  The  work  will 
include  1,268  lin.  ft.  of  8-in.  tile  pipe.  20  ft.  of 
8-in.  iron  pipe  and  five  manholes.  Bids  were 
opened  April  26. 

The  City  Council  of  Waterloo,  la.,  has 
passed  a  resolution  providing  for  the  calling 
of  a  special  election  on  May  29  for  the  pur- 
pose of  allowing  the  voters  of  District  Xo.  1. 
w'hich  is  composed  of  the  Third  and  Fourth 
wards,  to  vote  on  a  ta.x  of  2.8  mills  each  year 
for  a  period  of  20  years  for  the  construction 
of  a  sewer  along  Virden  Creek.  It  is  esti- 
mated that  this  levy  will  aggregate  the  sum  of 
$100,000,   the   approximate   cost  of   the   sewer. 

The  City  Council  of  Sioux  City,  la.,  has 
ordered  a  storm  sewer  constructed  on  the 
West  Side.  The  sewer  will  start  at  West  7th 
and  Sioux  Sts.,  run  north  in  Siou.x  St..  one- 
half  block,  then  a  block  west  to  Market  St., 
and  then  two  blocks  north  to  Perry  Creek,  a 
distance  of  about  l.OOO  ft. 

Kansas. 

•J-Bids  will  be  received  until  noon.  May  -'A. 
by  Capt.  John  S.  Winn,  Acting  Quartermaster. 
Fort  Leavenworth,  Kan.,  for  the  construction 
of  a  main  storm  water  drain  in  the  cnllegc 
section  of  Fort  Leavenworth. 

It  is  proposed  to  install  a  sewer  sy>!cni  in 
Nickerson,  Kan.  At  a  recent  mass  meeting  a 
committee  composed  of  C.  A.  Stevens.  I.  I J 
Cooke,  C.  N.  Wooddell,  George  Turluisli  .■m.l 
L.  C.  Brown,  was  selected  to  confer  with  city 
officials  in  regard  to  the  system. 

The  City  Commissioners  of  Girard.  Kaii  . 
will  probably  ask  for  estimates  on  the  cost  of 
installing    a    sewer     svstem    soon.      The    citi- 


zens recently  petitioned  the  Commissioners  for 
the  construction  of  the  system. 

Maryland. 

•{•r.i<ls  will  be  received  until  II  a.  m..  May 
24  by  the  Board  of  Awards,  Baltimore,  Md', 
for  constructing  the  office  and  laboratory 
building,  sanitary  contract  No.  60  and  for  con- 
.strncting  lateral  sewers  in  District  36  A.  San- 
itary Contract  No.  (i()  including  approximatelv 
40.000  lin.  ft.  terra  cotta  pipe  sewer  8  to  22 
in.  in  diameter,  and  15,000  lin.  ft.  of  6-in. 
house  connections.  H.  W.  Rodgers  is  Secy, 
of  the  Sewerage  Commission. 

^Bids  will  be  received  at  once  by  the  Presi- 
dent and  Commissioners  of  Princess  Anne, 
Md.,  for  the  laying  of  a  sewer  in  that  town. 

•J«Bids  will  be  received  until  11  a.  m.,  Mav 
24,  by  Board  of  Aldermen  and  J.  E.  Scheli, 
mayor,  Frederick,  Md.,  for  the  construction 
of  approximately  4,000  lin.  ft.  of  6  to  42  in. 
sewers  w-ith  the  necessary  inlets,  manholes 
and  lampholes.  E.  C.  Crum  is  city  engineer. 
Official  advertisement  will  be  found  elsewhere 
in  this  issue. 

The  Board  of  Awards  of  Baltimore,  Md., 
on  May  3  rejected  all  bids  received  .April  19 
for  screens  for  the  sewerage  disposal  plant. 

The  citizens  of  Baltimore,  Md.,  on  May  2 
voted  the  issuance  of  bonds  to  the  amount  of 
$10,000,000  for  the  coinpletion  of  the  sewer 
system,  disposal  plant  and  for  machinery. 

The  new  Board  of  Town  Commissioners  of 
Ridgely,  Md.,  contemplate  the  installation  of  a 
new  sewer  system.  The  system,  if  construct- 
ed, would  empty  into  the  Choptank  river,  four 
luiles  from  the  city. 

Michigan. 

The  City  Council  of  Grand  Rapids,  IMich., 
has  obtained  the  entire  right  of  way  for  the 
proposed  East  Side  trunk  sewer. 

The  City  Council  of  Flint.  Mich.,  has  de- 
cided to  build  sewers  on  Helen  St.,  from  (Dren 
to  Donald  St.,  and  on  Oren  St.,  from  Detroit 
to  Francis  St.  The  council  has  been  peti- 
tioned for  a  sewer  from  Frost  to  Begole  St., 
and  then  south  on  Begole  St.  to  the  river. 

The  .Allegan,  I\Iich.,  City  Council  has  adopt- 
ed resolutions  to  build  a  sewer  on  the  north 
side  of  the  city. 

Minnesota. 

®The  Pastoret-Lawrence  Co..  Duluth, 
Minn.,  has  been  awarded  the  contract  by  the 
city  of  Cloquet,  Minn.,  for  the  construction  of 
sewers  and  for  laying  water  mains  for  $23,308. 
I'"d  Johnson  of  Superior,  Wis.,  was  aw-arded 
the  contract  for  the  construction  of  cement 
sidewalks.     Bids  were  opened  May  1. 

Missouri. 

The  City  Council  of  Kansas  City.  Mo.,  has 
passed  an  ordinance  to  open  and  establish  a 
right  of  way  for  a  sewer  extending  along 
Brush  Creek  from  Wor:'ialI  Road  to  Jackson 
-Ave. 

Nebraska. 

^Bids  will  be  received  until  6  p.  m..  May 
15.  by  City  Clerk,  -Auburn,  Nebr..  for  furnish- 
ing the  necessary  labor  and  material  for  the 
construction  of  a  sewer  lateral  in  District  Xo. 
30,  consisting  of  1,400  ft.  of  8-in.  sewer,  man- 
holes, flush  tank,  lamphole  and  Y  connections, 
("harles  Anderson  is  Sewer  and  Water  Com- 
missioner, South  Auburn,  Nebr. 

New  Jersey. 

The  State  Board  of  Health,  Trenton,  N.  J., 
has  disapproved  the  plans  and  proposed  site 
for  North  Plainficld's  sewage  beds  at  Green- 
brook. 

New  Mexico. 

+Bids  will  be  received  until  4  p.  m..  May 
17,  by  Charles  Tamme,  City  Clerk,  East  Las 
Vegas,  N.  M.,  for  furnishing  labor  and  ma- 
terials for  a  sanitary  sew-er  in  the  city  of  Las 
Vegas,    comprising    approximately    19,750    lin. 


•{•  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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ft.  of  8-in.  vitrified  pipe  sewer;  3,:i'")U  Hn.  ft.  of 
10-in.  vitrit'ied  pipe  sewer,  100  liii.  ft.  of  l.")-in. 
vitrified   pipe   sew^er;   50   manholes,   complete; 
12  single  flush  tanks,  complete. 

®The  Board  of  Village  Trustees  of  Deming, 
N.  Mex..  has  awarded  the  contract  for  the 
construction  of  a  sanitary  sewer  system  in 
Deming  tn  (i.  Jae,ger  of  Rich  Mill,  Mo.,  for 
$:!4.f)40.  The  contract  calls  for  38,600  ft.  of 
about  seven  and  one-fifth  miles  of  sewer  line. 
80  standard  manholes,  five  flu.sh  tanks,  one 
double  compartment  spetic  tank,  and  all  ma- 
terial, labor,  tools,  and  equipment  necessary 
for  the  complete  construction  of  the  same. 

The  citizens  of  Las  Cruces,  X.  Mex.,  voted 
May  f>  on  bonds  for  a  $40,0il0  sewerage  system 
and  $.3."),000  for  a  water  system. 

New  York. 

^Bids  will  be  received  until  11  a.  m..  June 
2,  by  Constructing  Quartermaster,  Fort  Ham- 
ilton, N.  Y.,  for  the  construction  of  a  sewer. 

^Bids  will  be  received  vuitil  May  24  by  the 
Board  of  Contract  and  Supply,  Binghamton, 
N.  Y.,  for  the  construction  of  $1.5,000  worth 
of  sewers  in  various  streets  throughout  the 
city. 

•f-Bids  will  be  received  until  8  p.  m..  May 
16,  by  Board  of  Street  Commissioners,  Canan- 
daigua,  N.  Y.,  for  furnishing  materials  for 
and  constructing  a  sanitary  sewer  on  Clark 
St.  from  Mason  St.  to  100  ft.  east  of  South 
Pearl  St.  E.  P.  \\'arner  is  President  of  the 
Board. 

•|"Bids  will  be  received  until  8  p.  m..  May 
15,  by  Board  of  Pulilic  Works,  Fulton,  N.  Y., 
for  the  following:  8,.")0(i  lin.  ft.  of  8-in.  vit. 
pipe  sewer,  4,.50O  lin.  ft.  i>f  li-in.  vit.  pipe 
sewer,  900  lin.  ft.  of  ID-in.  vit.  pipe  sewer,  20 
manholes,  14  flush  tanks.  400  "Y"  branches. 
J.  A.  Foster  is  president  of  the  board. 

A  bill  has  been  introduced  in  the  legisla- 
ture, Albany,  N.  Y.,  authorizing  the  village  of 
Hempstead  to  issue  bonds  not  exceeding  f2.50,- 
000  for  the  construction  of  a  sewer  system  and 
sewage  disposal  plant,  in  accordance  with  a 
proposition  adopted  at  the  annual  election  of 
the  village  on  March  21. 

Advices  from  Syracuse.  X.  Y..  state  that 
the  contract  for  the  construction  of  the  Colvin 
St.  sewer  will  soon  be  let.  Specifications  for 
the  sewer  and  its  tributarii-s  have  been  pre- 
pared. 

The  City  Council  of  Syracuse.  X.  Y.,  adopt- 
ed an  ordinance  declaring  intention  to  con- 
struct the  following  sewers  in  the  Xinth  ward  : 
18-in.  in  Essex  St.,  from  .■\very  Ave.  to  Myr- 
tle St.;  l."i-in.  in  Hayden  Ave,  from  Essex  St. 
to  Morton  St.;  12-in.  in  Hayden  Ave.,  from 
Morton  St.  to  Driscoll  Ave. ;  l-")-in.  in  Myrtle 
Ave.,  from  Essex  St.  to  Morton  St.;  12-in.  in 
Myrtle  St.,  from  Morton  St.,  tf)  Driscoll  Ave.. 
and  12-in.  in  Mortnn  .St..  frrmi  Harden  .Ave. 
to  Mvrtic   St. 

Ohio. 

•I«Bids  will  be  received  until  no<in.  May  24, 
by  Director  of  Public  .Service.  Dayton,  O., 
for  the  construction  of  storm  water  sewers 
on  the  following  streets:  Troy  St..  from  Ed- 
mund St.  to  Leo  St. ;  Valley  -St.,  from  Brandt 
St.  to  Findlay  St. ;  Valley  St.,  from  Miami 
and  Erie  Canal  to  Brandt  St. ;  Kcowee  St.. 
from  Earl  Ave.  to  Chapel  St.;  Cincinnati  St., 
from  Bolander  Ave.  to  Miami  Chapel  road; 
Main  St.,  from  Fairview  Ave.  to  corporation 
line:  Perry  St.,  from  1st  St.  to  Wilkinson  St.; 
and  for  the  construction  of  sanitary  sewers 
as  follows :  Sanitary  sewer  in  .Sewer  District 
X'o.  6.  south  of  Bolander  .\ve. ;  sanitary  sewer 
in  Sewer  District  Xo.  <i.  Lakeview  A\e.;  san- 
itary sewer  in  Sewer  District  Xo.  9,  north  of 
Victor  St. 

•J*Bids  will  be  received  imtil  noon.  May  12, 
by  Village  Council,  Fairport,  O.,  for  the  neces- 
sary labor  and  materials  for  the  construction 
of  a  sewer  system  in  District  Xo.  1.  Robert 
Meyers  is  Gerk  of  the  Village. 

4'Ricis  will  be  received  until  noon,  June  2, 
by  Director  of  Public  Service.  Eellefontainc, 
O.,  for  furnishing  the  necessary  labor  and  ma- 
terial for  the  construction  of  reduction  tanks 
and  primary  contract  beds,  and  for  building 
outlet  drains  and  for  furnishing  and  erecting 


all  .lUtoTiiaiu  r.  )ntnilling  machinery.  The 
work  will  include  1.400  ft.  of  6  to  24  in.  sewer 
pipe,  2,270  11.  ,,f  12  to  24  in.  sewer  outlet 
drain.  2.100  cu.  yds.  excavation,  1,-530  cu.  yds. 
concrete,  i.doii  H.s  of  steel,  8.500  cu.  yds. 
broken  stone,  washed  gravel  or  screened 
coke,  4  manholes,  lii  cu.  yds.  masonry  in  bulk- 
head. Official  ailvertiseinent  will  be  found 
elsewhere  in  this  issue. 

'•JThe  Dciiartment  of  Public  Service,  Cin- 
cinnati. O.,  has  awarded  the  contract  for  the 
improvement  of  .\tkinson  St.  bv  sewering  to 
Thos.  P.  Str.ack,  (ioodall  Bldg.,  Cincinnati, 
for  $1.2(17.  The  work  includes  '>iW  lin.  ft.  of 
12-in.  jiipe  sewer,  ^■  branches,  inlets,  man- 
holes, etc.     Bids  were  ojicncd  .April  28. 

®The  J.  Duff  Construction  Co..  has  lieeii 
awarded  the  contract  for  linishing  the  West 
25th  St.  sewer  in  Cleveland.  O.,  for  $38,431, 
and  William  Lehman  w;is  aw-arded  the  con- 
tract for  the  construction  of  the  E.  Tilth  St. 
sewer  for  $26,.'<iiii. 

®Huonker  &  \Villi;mis  have  lieen  .-iwardeil 
tjie  contract  liy  the  Board  of  Control.  Spring- 
held.  O..  for  the  construction  of  the  Elm- 
wood  sewer  and  the  Washington  St.  arch  over 
Mill  Run  sewer  for  $13.S!i:!  and  $l.nOii  re- 
spectively. 

The  City  Council  of  Slrutliers.  ()..  has  passed 
ordinances  to  construct  sanitary  sewers  on  the 
following  streets  and  part  of  streets:  Poland 
Ave.,  from  State  St.  south  to  the  macadam 
road;  Terrace  St.,  from  Poland  .Ave.  to  Sport 
St.;  Bridge  St.,  from  Poland  .Ave.  to  the  Yel- 
low Creek  bridge;  Hawthorne  and  Stewart 
their  entire  length  ami  State  from  Park  .Ave. 
west  to  the  village  limits. 

The  Finance  Committee  of  the  City  Coun- 
cil of  Milo.  O.,  has  approved  the  ordinance 
providing  for  a  $.'jO,0(iii  liond  issue  and  passed 
a  bond  issue  calling  for  $75,000.  The  ap- 
proved ordinance  provides  sewers  from  Cleve- 
land .A\e.  to  Howard  St..  the  other  from 
Cleveland  Ave.  to  St.  Claiv  .Ave.  The  district 
for  which  sewers  are  not  provided  probably 
will  be.  cared  for  next  jear.  .An  ordinance 
has  also  been  approved  providing  for  a  storm 
water  sewer  on  the  West  Side,  c;irrving  a 
bond  issue  of  $58,000. 

Oklahoma. 

•J*Bids  will  be  received  until  "1  p,  ni  .  Mav 
18.  by  Grant  R.  Hanford.  City  Clerk.  C.uthrie. 
Okla..  for  the  construction  of  a  sanitary  sewer 
in  District  Xo.  5!)  located  in  I'irst.  Third. 
Fourth  and  Fifth  Capital  Heights  additions 
and   Shartel  Blvd. 

4*Bids  will  lie  received  until  In  .-i.  in..  .\l:iv 
23.  by  City  C<nincil,  Mu-kogee,  Okla..  tor  the 
construction  of  a  portion  of  the  Coody  Creek 
sanitary  outfall  sewer.  The  work  includeil 
will  be  in  Sections  1  to  (i  inclusive :  Sec.  1 
embraces  5,200  ft.  of  4.^-in.  sewer.  Sec.  2  em- 
braces 5,000  ft.  of  48-in.  sewer.  Sec.  3  embraces 
5,600  ft.  of  48-in.  sewer.  Sec.  4  embraces  5,400 
ft.  of  48-in,  sewer.  Sec.  5  embraces  (l,5nii  ft.  of 
45-in.  sewer.  Sec.  6  embraces  7,J0(|  ft.  of  42-in. 
sewer.  Alternatixe  bids  arc  asked  for  two- 
ring  brick  with  vitrified  invert  ;ind  manufac- 
tured concrete  pipe.  Charles  Wheeler.  Jr..  is 
city  clerk,  T.  P.  Clouts  is  cit\-  engineer  and 
-Alexander  Potter,  114  Liberty  St.,  Xcw  York, 
is  consulting  en.gincer.  (  ifficial  advertisement 
will  be  found  elsewhere  in  this  issue. 

An  election  will  be  held  in  Tulsa,  Okla., 
within  the  next  2i"i  da\s  for  the  purpose  of 
voting  on  a  bond  issue  of  $:W0,n(io.  Of  this 
amount  $200,000  is  to  cover  sewer  extensions 
and  $100,000  is  for  city  jiarks. 

Consulting  I^nginecr  .Alexander  Potter,  114 
Liberty  St.,  Xew  York  City,  who  recently 
completed  the  plans  for  the  proposed  improve- 
ments to  the  sewer  and  water  systems  of  ATus- 
kogee,  Okla.,  has  subniitte<l  a  proposition  to 
the  city  officials  of  that  city  whereby  he  offers 
to  supervise  the  construction  work  on  the  im- 
provements. Bids  for  the  proposed  work  will 
shortly  be  .-uhertised  for, 

Oregon. 

The  Sewer  Committee  of  the  City  Council 
of  Portland,  Ore.  has  voted  to  have  City  En- 
gineer J.  \\'.  .Morris  proceed  with  his  investi- 
gation of  the  best  pkiii   for  a  sewer  to  drain 


the  Peninsula  district,  including  Wriion, 
Woodlaw-n  and  Piedmont. 

The  Dalles,  Ore.,  City  Council  has  .asked  an 
ordinance  providing  for  the  establishment  of 
a   sewer  system   in   the  city. 

Pennsylvania. 

Prelinimar)  work  on  the  intercepting  sewer 
to  be  built  in  Harrisburg,  Pa.,  will  begin  at 
once.  City  Engineer  M.  B.  Cowden  will  be 
assisteil  by  Civil  Engineer  (jeorge  Roberts  of 
Harrisburg  in  the  preparation  of  plans. 

Plans  have  been  drawn  for  new  sewers  on 
Veech  St.,  7th  St.,  and  Meason  .Ave.,  West 
Side,  Connellville,  Pa.,  that  are  to  be  con- 
structed bv  the  Pittsburg  &  Lake  Erie  Rail- 
roa<l  Co.  The  line  on  A'tech  St.  will  be  18-in. 
in  di.-imeter  and  will  intercept  sewage  from 
the  hill  district.  A  24-in.  line  will  be  laid  on 
Aleason  .Ave.,  from  8th  St.  to  7th,  and  on  7th 
St.,  from  Meason  .Ave.  to  the  river.  .Asst. 
Eng.  E.  W.  Boots.  Pittsburg,  of  the  P.  &  L. 
E.  "prepared  the  plans.  J.  B.  Hogg  is  city 
engineer. 

The  East  Washington  Council,  according  to 
advices  from  Washington,  Pa.,  has  passed  the 
ordinance  providing  for  a  special  election  by 
the  voters  of  that  borough  to  determine  the 
question  of  the  proposed  bond  issue  for  the 
purpose  of  connecting  the  Ea.st  W'ashington 
sewer  svstem  with  the  system  of  the  old  bor- 
ough. The  election  will  be  held  June  10  and 
provides  for  the  issuance  of  $25,0n()  in  bonds. 

South  Dakota. 

^•I'lds  will  lie  received  until  8  p.  m..  May 
22,  bv  Board  of  Commissioners,  Huron,  S. 
Dak.,'  and  South  Dakota  State  Fair  Board, 
for  the  construction  of  sewers  on  3d  and  9th 
Sts.  and  in  the  state  fair  grounds.  I'he  work 
will  comprise  approximately  the  following 
amount  of  vitrified  iiipe  sewer:  2.110  ft.  of  18 
and  20  in.,  2.200  ft.  of  12.  10  and  8  in.  The 
work  is  to  be  done  in  accordance  with  plans 
and  specilications  now  on  file  in  the  office  of 
the  city  engineer  of  Huron.  S.  D.  S.  S. 
Oviatt  is  city  auditor.  Huron,  S.  Dak. 

Tennessee. 

®John  Rroderick  has  been  awarded  the  con- 
tract at  Xashville.  Tenn..  for  the  construc- 
tion of  .1  sewer  between  Shelby  and  Sylvan 
.Aves.,  for  $1,177. 

An  enabling  act  has  been  passed  by  the 
State  Senate,  Xashville,  Tenn..  authorizing 
the  city  of  Tullalioma  to  issue  $25,000  worth 
of  lioiids   for  the  purpose     of     sewering     the 

t'lWIl. 

Texas. 

Street  Commissioiu-r  P.  .\.  (iorin;in  of 
Waco,  Tex.,  has  asked  the  mayor  and  board 
of  commissioners  to  submit  to  the  people  the 
question  of  voting  bonds  for  the  extension  of 
the  sanitary  sewer  system. 

Wisconsin. 

®J.  R.  Clark  and  Jos.  Titulaer  have  secured 
a  contract  from  the  City  Council  of  Shawano, 
W'is.,  for  the  construction  of  a  sewer  amount- 
ing to  approxiniatel\-  $20,0o0. 

The  city  of  Beloit,  Wis.,  proposed  to  put  in 
an  up-to-date  sewerage  system  in  the  new  ex- 
tension district  in  the  east  side.  Robert  Cald- 
well is  city  engineer. 

Wyoming. 

The  town  of  Lusk.  Wyo..  coiueiil|ilales  the 
installation  of  a  sewer  system,  and  the  ex- 
tension of  the  water  service  upon  completion 
of  the  new  reservoir,  which  is  now  over  half 
done. 

South  Carolina. 

Bids  were  opened  April  25  b\-  the  Citv  of 
Rock  Hill,  S.  C,  Thos.  W.  Cothran,  Green- 
wood. S.  C..  Consulting  Engineer,  for  the 
construction  of  16  miles  of  sewers.  The  bid- 
ders and  time  for  completion  were  as  follows : 

(1)  Jno.  J.  Cain.  Columbia.  S.  C,  May  1,  1912; 

(2)  I.  C.  Mishler,  Chattanooga,  Tenn.,  275 
davs ;  (3)  Sullivan,  Long  &  Haggertv.  Bes- 
semer, Ala.,  M.iy  1,  1912:  (4)  H.  S.  BoMer, 
Cb.ittanooga,  Tenn.,  260  days;   (5)    P.  J.  Cur- 
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ran,    Knoxvillc,    Tenn.,    Dec.    31,    1911;     (6)  Florence,   S.   C,   March    1,   1912;    (9)    Meeks  tioii    Co.,    Charlotte,    N.    C,    150    days;    (12) 

Greenwood  Hardware  Co.,  Greenwood,  S.  C,  Constrnction  Co.,  .Atlanta,  Ga.,  May  1,   1912;  Stewart  &  Jones,   Rock  Hill,  S.   C,  time  not 

May  1,  1911;    (7)   Guild  &  Co.,  Chattanooga,  (10)  McCartin  Construction  Co.,  Birmingham,  stated.     The  unit  bids  on  the  sewers  were  as 

Tenn.,  8  months;    (8)    Johnson  &  Matthews,  Ala.,  Dec.  31,  1911;  (11)  Robertson  Construe-  follows: 


20.000  brick $ 

250  cu.  yds.  concrete 

250  cu.  yds.  broken  stone 

2,000  cu.  yds:,  curtli  excavation 

5,000   ft.   sheeting 

1.000  cu.  yds.  earth  fllllng: 

17  Size  "A"  nush  tanks 

17  Sl»e  -B-  flush  tanks 

355  C-in.    Y  brandies 

1.405  S-in.  Y  branches 

660  10-ln.  Y  branches 

100  i;-ln.  Y  branches 

500  vertical   risers 

6-ln.  sewer  6  ft.  deep,  4,S0O  f  1 

6-ln.  sewer  6  to  S  ft.  deep.  4.100  ft 

6-ln.  sewer  S  to  10  ft.  deep.  100  ft 

6-ln.  sewer  10  to  12  ft.  deep,  100  ft 

6-in.  sewer  12  to  14  ft.  deep,  200  ft 

6-in.  sewer  14  to  Ifi  ft.  deep.  100  ft 

S-ln.  sewer  6  ft.  deep,  20,700  ft 

S-ln.  sewer  6  to  S  ft.  deep,  9.500  ft 

S-in.  sewer  S  to  10  ft.  deep.  4.200  ft 

S-in.  sewer  10  to  12  ft.  deep,  2.S00  ft 

S-in.  sewer  12  to  14  ft.  deep.  1.900  ft 

S-ln.  sewer  14  to  16  ft,  deep 

S-ln.  sewer  16  to  IS  ft.  deep 

10-in.  sewer  6  ft.  deep.  15.300  ft 

10-in.  sewer  6  to  S  ft.  deep.  4.300  ft 

10-in.  sewer  S  to  10  ft.  deep,  4.700  ft 

10-in.  sewer  10  to  12  ft.  deep.  SOO  ft 

10-in.  sewer  12  to  14  ft.  deep.  1.400  ft 

lO-ln.  sewer  14  to  16  ft.  deep 

10-in.  sewer  16  to  IS  ft.  deep 

10-ln.  sewer  IS  to  20  ft.  deep 

12-in.  sewer  9  ft.  deep.  4.000  ft 

12-ln.  sewer  G  to  S  ft.  deep.  2.900  ft 

12-in.  sewer  S  to  10  ft.  deep.  600  ft 

12-in.  sewer  12  to  12  ft.  deep.  600  ft 

12-ln.  sewer.  12  to  14  ft.  deep.  600  ft 

12-ln.  sewer  14  to  16  ft.  deep.  100  ft 

12-in.  sewer  16  to  IS  ft.  deep 

12-ln.  sewer  IS  to  20  ft.  deep 

12-in.  sewer  20  to  22  ft.  deep 

lis  manholes,  6  ft.  deep 

45  manholes,  6  to  S  ft.  deep 

23  manholes.  S  to  10  ft.  deep 

10  manholes.  10  to  12  ft.  deep 

9  manholes.  12  to  14  ft.  deep 

1   manhole.   14   to  16  ft.  deep 

Manholes  16  to  IS  ft.  deep 

Manholes  IS  to  20  ft.  deep 

Manholes  20  to  22  ft.  deep 

1  drop  manhole  1  to  12  ft.  deep 

4  drop  manlioles  12  to  14  ft.  deep 

Drop  manholes  14  to  16  ft.  deep 

Drop  manholes  16  to  IS  ft.  deep 

Drop  manholes  IS  to  20  ft.  deep - 

Drop  manholes  20  to  22  ft.  deep 1 

Drop  manholes  22  to  24  ft.  deep 1 

1,000  cu.  yds.  rock  excavation 

Deductions    for   6-in.    Pomona 

Pipe  per  foot  S-in.  Pomona 

10-in.    Pomona 

12-ln.    Pomona 

6-in.    Ys   Pomona 

8-in.    Y's   Pomona 

10-ln.    Ys   Pomona 

12-ln.    Y's    Pomona 

Deductions  for  6-in.   Chattanooga 

Deductions  for  S-iji.  Chattanooga 

Deductions  for  10-in.   Chattanooga 

Deductions  for  12-in.   Chattanooga 

Deductions  for  6-in.  Y's  Chattanooga 

Deductions  for  S-in.  Y's  Chattanooga 

Deductions  for  10-in.  Y's  Chattanooga 

Deductions  for  12-in,  Ys  Chattanooga 

Total  specifications $5 

Total  Pomona  pipe .i 

Total   Chattanooga    pipe 5 


(l.> 

(2.) 

(3.) 

t4.) 

(5.) 

(6.) 

(7.) 

(8.) 

(9.) 

(10.) 

(U.) 

(12.) 

15.00 

$  20.00 

t  19.00 

t  15.00 

$  14.00 

$  15.00 

$  18.00 

$  15.50 

$  16.50 

$  IS.OO 

$  16.50 

$  15.00 

7.50 

9.00 

7.65 

7.00 

9.00 

8.00 

9.00 

9.00 

9.00 

7.50 

8.00 

7.20 

2.67 

2.00 

3.00 

2.60 

1.35 

2.50 

2.50 

3.00 

3.75 

2.50 

3.50 

2.00 

.25 

.75 

.10 

.35 

.75 

.25 

.50 

.40 

.40 

.50 

:27 

.50 

14.00 

21.00 

10.00 

18.00 

25.00 

10.00 

16.00 

25,00 

15.00 

15.00 

13.50 

25.00 

.2i» 

.50 

.40 

.25 

1.25 

.  2  5 

.50 

.40 

.40 

.35 

.25 

.25 

65.00 

70.00 

60.00 

58.00 

65.00 

65,01) 

65.00 

56.00 

47.50 

60.00 

55.00 

40.00 

76.00 

125.00 

75.00 

70.00 

85.00 

75,0(1 

75.00 

76.00 

60.00 

70.00 

62.00 

45.00 

.45 

.25 

.25 

.30 

.20 

.40 

.25 

.40 

.45 

.31 

.60 

.65 

.35 

.35 

.60 

.30 

.60 

.35 

.70 

.60 

.40 

.90 

.90 

.45 

.55 

.65 

.50 

.80 

.50 

1.00 

.90 

.63 

1.25 

1.15 

.60 

.75 

.70 

.70 

1.00 

.70 

1.25 

1,10 

.79 

1.90 

.65 

1.00 

1.00 

1.00 

1.10 

.50 

1.00 

.40 

.50 

1,00 

.45 

3.80 

.31 

.25 

.31 

.40 

.29 

.31 

.31 

.29 

.33 

.31 

.32 

.58 

.37 

.35 

.38 

.48 

.35 

.42 

.38 

.33 

.40 

.38 

.37 

.76 

.44 

.51 

.43 

.60 

.50 

.58 

.53 

.40 

.48 

.50 

.52 

.85 

.60 

.76 

.63 

.  Hi 

.64 

.SO 

.5S 

.52 

.63 

.63 

.70 

1.10 

.SO 

1.01 

.82 

.90 

.78 

1.00 

.90 

.62 

.78 

.85 

.84 

1.12 

1.10 

1.41 

.9.". 

1.10 

.95 

1.20 

1.00 

.75 

1.05 

1.05 

1.18 

1.15 

.30 

.31 

.37 

.45 

.35 

.36 

.37 

.35 

.38 

.38 

.37 

.60 

.43 

.37 

.43 

.55 

.41 

.48 

.41 

.41 

.44 

.44 

.43 

.83 

.50 

.42 

.49 

.65 

.57 

.64 

.57 

.50 

.52 

.55 

.57 

.92 

.67 

.54 

.68 

.85 

.72 

.88 

.61 

.60 

.67 

.70 

.69 

1.17 

.SS 

.78 

.88 

.95 

.87 

1.15 

.96 

.73 

.85 

.95 

.77 

1.23 

1.19 

.98 

1.25 

1.05 

1.25 

.85 

1.00 

1.00 

1.24 

1.45 

1.13 

1.50 

1.25 

1.25 

1.00 

1.25 

1.35 

1.64 

.46 

.39 

.46 

.50 

.42 

.45 

.43 

.45 

.46 

.50 

.46 

.80 

.;i2 

.48 

.51 

.60 

.50 

.60 

.48 

.51 

.55 

.58 

.52 

1.00 

.60 

.62 

.57 

.70 

.58 

.72 

.59 

.60 

.61 

.70 

.66 

1.15 

.  tit 

.72 

.77 

.85 

.73 

.97 

.73 

.72 

.76 

.85 

.78 

1.3TJ 

.95 

1.02 

.95 

.95 

,89 

1.25 

1.00 

.84 

.95 

1.00 

.99 

1.45 

1.25 

l.OS 

1.30 

1.1.-. 

1.25 

1.00 

1.10 

1.20 

1.32 

1.45 

1.33 

1.75 

1.10 

2.00 

1.20 

1.30 

1.45 

1.73 

1.65 

1.47 

2.00 

1.75 

2.00 

1.36 

1.65 

1.70 

2.79 

.51 

.47 

.57 

.65 

.51 

.53 

.55 

.55 

.55 

.00 

.54 

.96 

.57 

.59 

.04 

.70 

.60 

.70 

.62 

.62 

.68 

.65 

.59 

1.12 

.65 

.72 

.77 

.85 

.67 

.SO 

.75 

.68 

.80 

.73 

1.28 

.SO 

.89 

.91 

.95 

,S1 

1.15 

.95 

.84 

1.03 

.92 

.85 

1.45 

1.00 

1.13 

1.04 

1.10 

.94 

1.40 

1.30 

.96 

1.14 

1.0s 

1.05 

1.60 

1.30 

2.07 

1.22 

1.30 

1.25 

l.GO 

1.60 

1.11 

1.33 

1.30 

1.40 

1.76 

1.50 

1.48 

2.00 

1.60 

2.00 

1.30 

1.47 

1.53 

1.80 

42.00 

1.70 

1.61 

2.25 

1.90 

2.00 

1.46 

1.70 

1.S5 

2.86 

54.00 

2.20 

1.86 

2.50 

2.25 

2.50 

1.70 

2.00 

2.10 

4.25 

30.00 

26.66 

26.50 

30.00 

30.00 

32.50 

32.00 

31.00 

21.50 

26.50 

30.50 

42  00 

36.00 

33.00 

30.00 

35.00 

36.00 

37.50 

35.00 

38.50 

27.00 

30.00 

33.50 

54.00 

43.00 

40.00 

35.00 

40.00 

42.00 

45.00 

37.00 

46.50 

30,00 

33.05 

39.75 

60.00 

50.00 

50.00 

40.00 

45.00 

48.00 

55.00 

40.00 

55.00 

37.00 

36.00 

46.00 

70.00 

55.00 

60.00 

45.00 

55.00 

54,00 

65.00 

45.00 

65.00 

39.00 

38.00 

53.00 

80.00 

62.00 

70.00 

50.00 

65.00 

60,00 

75.00 

50.00 

75.00 

41.00 

40.00 

60.00 

95.00 

75.00 

55.00 

80.00 

72.00 

50.00 

85.00 

58.00 

45,00 

70.00 

S5.00 

60,00 

90.00 

84.00 

60.00 

95.00 

61.00 

48.00 

82.00 

95,00 

65.00 

100.00 

96.00 

70.00 

105.00 

65.00 

50.00 

95.00 

55.00 

70.66 

45,00 

55.00 

48,00 

50.00 

45.00 

68.00 

44.00 

40.00 

50.00 

90.00 

65.00 

80,00 

,".0  00 

05.00 

54.00 

60.00 

50.00 

72.00 

50,00 

43.00 

5S.00 

105.00 

75.00 

.-,,-,,00 

75.00 

66.00 

55.00 

82.00 

52.00 

45.00 

68.00 

85.00 

60.00 

85,00 

80,00 

60.00 

92.00 

53.00 

50.00 

80.00 

95, Ou 

65.110 

95.00 

90.no 

75.00 

102.00 

56.00 

55.00 

95.00 

10.00 

70.00 

105.00 

100,00 

85.00 

115.00 

61.00 

60.00 

105.00 

25.00 

75.00 

115.00 

112.00 

100.00 

140.00 

75.00 

70.00 

125.00 

2.25 

2. ,56 

2.45 

3.00 

2.00 

2.00 

3.00 

3.50 

3.00 

1.50 

2.50 

3.00 

.03^ 

.0114 

■01% 

.02 

.03% 

.01% 

.02% 

.01 

.01% 

.03% 

.04 

.03% 

•  01% 

.02 

.02 

.03% 

.02 

.03 

.02 

.01% 

.04 

.06 

.05% 

.02% 

.02% 

.02 

.05% 

.02% 

.04 

.02 

.02 

.05% 

.07 

.061/4 

.02% 

.02% 

.02 

.06ii 

.02% 

.04 

.03 

.02 

.06% 

.08 

.11 

.03 

.02 

.10 

.06 

.04 

.02 

.06 

.10 

.13 

.15 

.04 

.11 

.15 

.10 

,10 

.15 

.30 

.14 

.20 

.08 

.10 

.20 

.10 

.10 

.17% 

.35 

.15 

.20 

.10 

.15% 

.20 

.10 

.10 

.30 

.40 

.04 

.6i 

.02 

.02 

.04 

.02 

.02 

.01 

•  01% 

.04 

.04^ 

.01 

.03 

.03 

.02 

.04% 

.03 

.03 

.02 

•  01% 

.05 

.07 

.01 

.03 

.04 

.02 

.07 

.04 

.04 

.03 

.02 

.07 

.07% 

.02 

.04 

.04 

.02 

.07% 

.04 

.04 

.03 

.02 

.•07% 

.10 

.03 

.04 

.15 

.02 

.10 

.05 

.04 

.02 

.19 

.11 

.03 

.20 

.06 

.11 

.15 

.10 

.10 

.20 

.10 

.03 

.03 

.10 

.10 

.20 

.10 

.10 

.20 

.... 

.15 

.04 

.20 

.12 

.15% 

.20 

.10» 

.10 

.35 

7.646     $55,729 

$56,719 

;65.T22 

;5S,3;)o 

$62,582 

$59,097 

(59.135 

$58,675 

$59,183 

158.000     $94,016 

3.5S6 

54,028 

63.551 

56,598 

58.518 

57,211 

56.535 

56,779 

57.542 

53,633 

88.162 

2,646 

54,599 

53.950 

62.586 

56,553 

57.6S0 

56.334 

56,535 

56.779 

57.542 

52.65S 

BUILDINGS.   DOCKS.   DREDGING,   SUPPLIES.  ETC. 


Alabama. 

•J*Bids  will  be  received  until  11  a.  m..  May 
27,  by  Maj.  C.  A.  Flagler,  U,  S.  Engineer.  Mo- 
bile, .'Ma.,  for  the  construction  of  1.1.50  ft.  of 
creosoted  timber  bulkhead.   River.  Texas. 

California. 

^Bids  will  be  received  until  11  a.  m..  May 
2.5,  by  Col.  G.  McK.  Williamson,  Deputy 
Quartermaster,  Fort  Mason,  Cal,,  for  the  con- 
struction of  officer's  ward,  U.  S.  Army,  Gen- 
eral Hospital.  Presidio,  San  Francisco,  Cal. 

•J«Bids  will  be  received  until  2  p,  m,,  June  14, 
by  Department  of  the  Interior,  Office  of  In- 
dian Affairs,  Washington,  D.  C,  for  furnish- 
ing the  necessary  labor  and  material  for  the 
construction  of  two  dormitories  and  one  new 
hospital  at  the  Sherman  Institute,  Cal, 

^•Bids  will  be  received  between  10  and  11 
a.  m,.  May  17,  by  Board  of  Public  Works. 
Oakland,    Cal,,    for   furnishing   the   equipment 


and  apparatus  described  in  the  followin,?  jjrop- 
ositions :  (1)  For  furnishing  three  combina- 
tion chemical  and  hose  wagons:  (2)  for  fur- 
nishin,g  three  third  size  steam  fire  engines; 
(3)  for  furnishing  one  motor-driven  pump- 
ing engine;  (4)  for  furnishin.g  three  motor- 
driven  combination  chemical  and  hose  w;i,gons : 
(.5) for  furnishing  one  hose  wagon,  and  (6) 
for  furnishing  fire  hose  for  the  fire  depart- 
ment of  the  city  of  Oakland,  Alameda  County. 
California,  James  W,  Nelson  is  Secy,  Board 
of  Public  Works. 

The  San  Joaquin  Light  &  Power  Co.  expects 
to  complete  its  conduit  and  power  plant  f.n  tlic 
Tule  River  and  North  Fork  San  Jo.'Kunn 
River  this  year  and  to  begin  w'ork  on  the  crni- 
duit  of  another  plant  on  the  main  San  Jii;iquin 
River.  The  work  includes  6  or  8  miles  of  tun- 
nels. A,  G.  Wishon,  Fresno,  Cal.,  is  (icneral 
Manager. 

Citizens    of    Huntington    Beach,    Cal.,    have 


started  a  ninxemcnt  to  have  the  city  trustees 
call  a  bond  election  for  the  purpose  of  voting 
municipal  bonds  to  cover  the  cost  of  building 
a  $T.").tHlO  pleasure  pier  at  the  foot  of  Main  St. 

Connecticut. 

4«Bids  will  be  received  until  May  22  by 
Francis  L.  Field,  1(55  Broadway,  New  York, 
Attorney  of  the  Southfield  Point  Co.  for  the 
necessary  labor  and  luaterial  for  the  con- 
struction of  a  timber  bulkhead  on  the  prop- 
erty on  the  west  shore  of  Stamford,  Con- 
necticut  Harbor. 

^•Bids  are  asked  until  3  p.  m,.  May  19,  by 
Lt,  Col.  Harry  Taylor.  U,  S,  Engineer,  New 
London,  Conn.,  for  dredging  in  Shaws  Cove, 
New  Liindon  Harbor,  Conn.  Shaws  Cove  is  a 
small  portion  of  New  London  Harbor  lying 
ou  the  west  side  of  the  harbor  between  the 
main  part  of  the  city  of  New  London  and  Fort 
Trumbull.  Depth  of  23  ft.  at  mean  low  water 
may  be   carried   up   to  the  proposed   entrance 


•J*  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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channel  to  the  Cove.  It  i,s  estimated  that  it 
will  require  the  removal  of  about  68,U00  yds. 
of  mud,  sand,  clay,  hardpan  and  boulders.  The 
amount  available  is  $10,.500, 

^Bids  are  asked  until  3  p.  m..  May  20,  as 
noted  in  our  last  issue,  by  Lt.  Col.  Harry  Tay- 
lor, U.  S.  Engineer,  New  London,  Conn.,  for 
<lredging  in  Pawcatuck  River,  R.  I.,  and 
Conn.  The  navigable  part  of  the  Pawcatuck 
River  extends  five  miles  from  Westerly,  R.  I., 
to  its  outlet  in  Little  Narragansett  Bay.  The 
location  of  the  proposed  dredging  is  as  fol- 
lows: Deepening  the  channel  from  a  point 
opposite  the  northerly  portion  of  Stanton's 
\Veir  Point  upstream  for  about  2,000  ft., 
widening  several  bends  in  the  existing  chan- 
nel between  Stanton's  Weir  Point  and  Paw- 
catuck Point,  and  removing  any  shoals  which 
may  have  formed  in  the  dredged  portions  of 
the  channel  in  any  part  of  the  river  or  across 
Little  Narragansett  Bay.  Depth  of  10  ft.  at 
mean  low  water  may  be  carried  upstream  as 
far  as  Stanton's  Weir  Point.  It  is  estimated 
that  it  will  require  the  removal  of  about  40,00o 
cu.  yds.  of  material.  The  amount  available  is 
$12,000. 

District  of  Columbia. 

•J«Bids  will  be  received  until  2  p.  ni..  May 
18,  by  Department  of  the  Interior,  C.  A. 
Thompson,  Asst.  Secy.,  Washington,  D.  C,  for 
the  erection  and  completion  of  a  concrete  coal 
bunker  and  conveyor  machinery  for  the  cent- 
ral heating  and  lighting  plant  at  the  Freed- 
man's  hospital  and  Howard  L'niversity,  Wash- 
ington, D.  C. 

•J«Bids  will  be  received  until  2  p.  m..  May  15, 
by  Department  of  Interior,  Carmi  A,  Thomp- 
son. Asst.  Secy.,  Washington,  D.  C,  for  an 
addition  to  the  ice  making  system  now  in- 
stalled in  the  Patent  Otfice  Bldg.,  Washington, 
D.  C. 

^Bids  will  be  received  until  2:30  p.  m., 
May  12,  by  Capt.  F.  C.  Boggs,  General  Pur- 
chasing Officer,  IsthiTiian  Canal  Commission. 
Washington,  D.  C,  for  furnishing  under  Ca- 
nal Circular  G30-A  lumber  and  steel  reinforc- 
ing bars. 

^Bids  will  be  received  until  May  12,  by 
Capt.  F.  C.  Boggs,  U.  S.  Army,  General  Pur- 
chasing Officer,  Isthmian  Canal  Commission, 
Washington,  D.  C,  for  furnishing  under  Z. 
R.  0198,  1,650  attachment  plugs,  100  marine  at- 
tachment plugs,  150  green  glass  shades,  8,000 
ft.  No.  2  B.  &  S.  wire,  W.  P.  135,000  ft.  rub- 
ber-covered wire  Xos.  10,  12  and  14  B.  &  S. 
gage  and  5.000  ft.  trolley  wire  No.  00  B.  &  S. 

^•Bids  will  be  received  until  May  11,  by 
Capt.  F.  C.  Boggs.  General  Purchasing  Officer, 
Isthmian  Canal  Commission,  Washington,  D. 
C,  for  the  furnishing  under  Z.  R.  11331-C, 
1,000  lbs.  calcium  carbide. 

^Bids  will  be  received  until  10:30  a.  m.. 
May  31,  by  Capt.  F.  C.  Boggs,  General  Pur- 
chasing Officer,  Isthmian  Canal  Commission, 
Washington,  D.  C,  for  furnishing  under  Cir- 
cular 0:^1,  lumber  and  creosoted  piles. 

•I-Bids  will  be  received  until  2  p.  m,.  May  1, 
bv  Commissioners  of  the  District  of  Colum- 
bia. Washington,  D.  C,  for  furnishing  and 
delivering  four  wheels  for  chemical  engine 
used  in  the  department  of  fires,  Washington. 

•I-Bids  will  be  received  until  2  p.  m.,  June 
15,  bv  Commissioners  of  the  District  of  Col- 
umbia, Washington.  D.  C,  for  furnishing  and 
delivering  one  second  size  double  acting,  steam 
fire  engine  for  use  in  the  fire  department  of 
that  city. 

Georgia. 

•{•Bids  will  be  received  until  noon  (eastern 
time),  Mav  31.  by  Col.  Dan  C.  Kingman,  U. 
S,  Engineer,  Savannah,  Ga,.  for  buildmg  and 
repairing  dikes  in  Savannah  River  near 
.•Xugusta,  Ga. 

Hawaii. 

^•Bids  will  be  received  until  II  a.  m.,  May 
15.  bv  Capt.  A.  B.  Putnam.  U.  S.  Engineer, 
Honolulu,  Hawaii,  for  furnishing  12,000  bar- 
rels of  Portland  cement. 

Illinois. 

^Bids  will  be  received  until  2  p.  m..  June 
15,  by  Thomas  Cruse,  Chief  Quartermaster. 
556  Federal   Bldg..   Chicago,   111.,   for   furnish- 

•f*  indicates  work  now  open  for  bids.      ®  indicates  a  contract  let  recently 


ing  and  delivering  to  the  constructing  quar- 
termaster at  Fori  .Mills,  Corregidor,  P.  I.,  61,- 
OO0,0O0-gal.  pumps,  overhead  crane  and  auto- 
matic  device, 

®L.  E.  .\le(i,-uui,  Conunissioner  of  Public 
Works,  Chicago.  Ill  ,  has  awarded  the  contract 
for  furnishing  hnnlRr  to  the  Bureau  of  Engi- 
neering to  the  Edward  Hines  Lumber  Co., 
Blue  Island  Ave.  and  Lincoln  St.,  for  $17,000. 
Bids  opened  March  18th,  1911  ;  detailed  speci- 
fications given  in  Enoin-f.erin-c-Coxtr.\ctixg. 

Indiana. 

4*Bids  will  be  r^'ceived  until  10  a.  m.,  May 
15,  by  Depot  Quartermaster,  Jeffersonville, 
Ind.,  for  furnishmg  under  Schedule  042,  15,000 
lbs.  horseshoe  nails,  57,500  lbs.  light  steel 
horse  shoes,  37,500  lbs.  light  steel  mule  shoes. 

^Bids  will  be  received  until  10  a.  m..  May 
12,  by  Depot  Quartermaster,  Jeffersonville, 
Ind.,  for  furnishing  under  Schedule  No.  643, 
39  boilers,  range,  extra  heavy  galvanized  iron 
complete  with  circulating  tube  and  galvanized 
malleable  iron  boiler  couplings,  ess  stands. 

Iowa. 

•{•Bids  will  be  received  until  noon.  May  15, 
by  Board  of  Clinton  County  Supervisors. 
Clinton,  la.,  for  the  construction  of  two  hori- 
zontal tubular  boilers,  16  ft.  by  60  ins.,  accord- 
ing to  plans  and  specifications  of  the  Hartford 
Steam  Boiler  Inspection  and  Insurance  Com- 
pany, now  on  file.  F.  W.  Leedham  is  County 
.\uditor  and  Charles  Mordhorst  is  Chairman 
of  the  Board.    R.  C.  Hart  is  County  Surveyor. 

The  Northern  Iowa  Power  Co..  D.  M. 
Sterns,  Manager,  Humboldt,  la.,  has  had  plans 
prepared  and  has  sold  a  $60,000  bond  issue 
for  improving  the  power  development  in  the 
Des  Moines  River.  The  plans  include  the  con- 
struction of  two  concrete  dams.  14  ft.  high,  the 
enlargement  of  the  mill  race  and  the  erection 
of  power  plant. 

Kansas. 

4*Bids  will  be  received  until  8  p.  m.,  June  5, 
by  Board  of  Education,  O.  T.  Cropper,  Clerk, 
Pittsburg,  Kan.,  for  the  heating  and  venti- 
lating of  two  school  buildings.  Official  ad- 
vertisement will  be  found  elsewhere  in  this 
issue. 

Louisiana. 

4*Bids  will  be  received  until  May  25,  by 
James  McRacken,  Secy.-Treas.,  Firemen's 
Charitable  Benevolent  Association,  New  Or- 
leans, La.,  at  320  Charles  St.,  New  Orleans, 
La.,  for  the  construction  of  48  vaults  in 
Greenwood  and  48  vaults  in  Cypress  Grove 
Cemeteries.     John  Fitzpatrick  is  President. 

•{•Bids  will  be  received  until  noon,  July  6,  by 
Police  Jury,  Evangeline  Parish,  H.  £.  Currie. 
Clerk,  for  construction  of  courthouse  and  jail 
buildings  at  Ville  Platte,  La. :  bids  to  be  sep- 
arate and  combined,  and  all  bids  must  be  in 
accordance  with  plans  and  specifications  and 
prepared  by  Emile  Weil,  architect,  on  file  at 
his  office,  1312  Whitney-Central  Building,  New 
Orleans,  La.,  and  in  office  of  Clerk  of  Evan- 
geline Parish  Police  Jury,  at  Ville  Platte,  La. 
A  set  of  plans  and  specifications  can  be  se- 
cured from  architect  upon  application  by  mak- 
ing a  deposit  of  $.50  certified  check,  which 
will  be  refunded  on  return  of  plaits  and  speci- 
fications. Bids  must  be  accompanied  by  a  cer- 
tified check  of  $1,000,  drawn  to  the  order  of 
Mr.  B.  S.  Dossmann,  President  Police  Jury, 
guaranteeing  bidders  entering  into  written 
contract  within  fifteen  davs  after  acceptance  of 
bid. 

^•Bids  will  be  received  until  11  a.  m.,  May 
15,  by  Lieut.  Col.  Lansing  H.  Beach.  U.  S. 
Engineer,  325  Custom  Hjuise,  New  Orleans. 
La.,  for  furnishing  and  delivering  stone  at 
South  Pass  and  Southwest  Pass,  Mississippi 
River, 

Massachusetts. 

•{•Bids  will  be  received  until  2  p.  m..  May 
12,  bv  Board  of  Harbor  and  Land  Commis- 
sioners. Boston,  Mass..  Frank  W.  Hodgdon, 
Chief  Engineer,  for  building  a  section  of  stone 
jetty  at  Scorton  Harbor,  East  Sandwich.  The 
work  to  be  done  is  furnishing  and  depositing 
in    place    1.50n    tons   of   granite   quarry   grout 


and  chips  at  the  inner  end  of  the  present  stone 
jetty  at  Scorton  Harbor. 

•{•Bids  will  be  received  until  11  a.  m.,  June 
2,  by  Capt.  A.  M.  Miller,  Depot  Quartermaster, 
263  Summer  St.,  Boston,  Mass.,  for  furnish- 
ing 20,000  white  marble  headstones. 

The  following  bids  per  cu.  yd.,  scow  meas- 
urement, were  received  April  29  by  Col  Fred- 
eric V.  Abbott,  U.  S.  Engineer,  Boston,  Mass., 
for  about  267,000  cu.  yds.  of  dredging  in  Wey- 
mouth Fore  River,  Mass. :  J.  P.  O'Riorden, 
Charlestown,  Mass.,  25%  cts. ;  Eastern  Dredg- 
ing Co.,  Boston,  Mass.,  13  8/10  cts.;  Daly  & 
Hannan  Dredging  Co.,  Ogdensburg,  N.  Y., 
13%  cts. ;  G.  H.  Breymann  &  Bros.,  Toledo, 
Ohio,  14  cts.;  Charles  M.  Cole,  Fall  River, 
Mass.,  17%  cts.;  Bay  State  Dredging  Co.. 
Ltd.,  Boston,  Mass.,  18  cts. 

Bids  as  follows  were  received  April  28  by 
Col.  Frederick  V.  Abbott,  U.  S.  Engineer, 
Boston,  Mass.,  for  removing  wreck  of 
schooner  "Davis  Palmer''  from  Broad  Sound, 
Boston  Harbor,  Mass. :  Eugene  Boehm,  At- 
lantic City.  N.  J.,  $6,622;  Lewis  W.  Blix, 
Harrv  A.  Hanburv.  Brooklyn,  N.  Y.,  $16,100; 
Johnston  &  Virden,  Lewes,  Del,  $15,207;  C.  T. 
Johnston  &  Co.,  Lewes,  Del.,  $11,223;  Betts 
Bros.  &  Co.,  Boston,  Mass.,  $12,875;  Merritt 
&  Chapman,  Derrick  &  Wrecking  Co.,  New 
York,  N.  Y.,  $27,742, 

Michigan. 

^Bids  will  be  received  until  3  p.  m..  May 
15,  by  Col.  C.  McD.  Townsend,  U.  S.  Engi- 
neer, Jones  Bldg.,  Detroit,  Mich.,  for  dredg- 
ing  Clinton  River,  Mich. 

^Bids  will  be  received  until  3  p.  m.,  June 
29,  by  Col.  C.  McD.  Townsend,  U.  S.  Engi- 
neer, Jones  Bldg.,  Detroit,  Mich.,  for  the  con- 
struction of  lock  masonrv  at  Sault  Ste.  Marie, 
Mich. 

^•Bids  will  be  received  until  9  a.  m.,  May 
20,  by  Light  and  Power  Commission,  J.  E. 
Sherman,  President,  Marquette,  Mich.,  for 
the  furnishing  of  all  materials  and  labor  and 
building  of  two  dams  on  Dead  River,  one 
about  five  miles  from  the  business  center  of 
city  and  the  other  on  the  head  waters  of  said 
stream  on  the  outlet  of  Silver  Lake  on  Section 
17,  T.  49,  R.  28,  about  eighteen  miles  by  road 
from  the  city  of  Ishpeming,  Mich.  The  dam 
near  the  city  to  be  solid  concrete  and  in- 
cludes head  works  to  connect  with  present 
operating  six  foot  wood  penstock.  The  dam 
at  Silver  Lake  to  be  of  earth  fill,  with  con- 
crete bulkhead,  wing  walls,  core  wall  and  spill- 
way, and  contractor  to  allow  this  commission 
out  of  the  contract  price  the  sum  of  $3,800  for 
40  M  feet  pine  lumber  and  1,000  barrels  of 
cement  now  on  the  dam  site.  Bids  must  be 
separate  for  each  dam.  O'Keefe-Orbison  En- 
gineering Co.  are  Engineers. 

®Bragen  &  Rich,  Green  Bay.  Wis.,  have 
been  awarded  the  contract  by  the  Escanaba 
Traction  Co.,  Escanaba,  for  the  construction 
of  a  concrete  dam  and  pulp  mill  on  the  Esca- 
naba River  about  V2  mile  south  of  Groos. 

The  Cleveland  Cliffs  Iron  Co..  according  to 
advices  from  Ishpeming,  Mich.,  has  about  35 
men  employed  on  the  preliminary  work  of  the 
dam  to  be  constructed  on  the  Carp  River, 
about  three  miles  below  Eagle  Mills.  The 
dam  will  be  of  concrete,  about  400  ft.  long, 
50  ft.  high  and  50  ft.  wide  at  the  base.  The 
power  house  will  be  located  at  Marquette,  but 
work  on  that  will  not  be  started  for  some  time. 
A  5y2-ft.  pipe  line  will  be  run  from  the  dam 
to  the  power  house.  Seven  thousand  horse- 
power will  be  developed  and  a  transmission 
line  will  be  constructed  from  Marquette  to  the 
Maas  mine  at  Negaunee.  where  the  power  will 
be  distributed  to  the  many  mines  of  the  Cleve- 
land-ClifTs   Co.   in  the  county. 

The  Commonwealth  Power  Co..  Jackson, 
Mich.,  is  reported  to  have  negotiations  tinder 
way  for  the  purchase  of  the  old  power  site  at 
Petriville  on  the  Grand  River  two  miles  below 
Eaton  Rapids.  It  is  said  that  the  Power  Co. 
plans  to  construct  a  new  concrete  clam  at  the 
site. 

Bids  were  opened  .\pril  27  by  Lt.  Col.  C.  S. 
Riche.  U.  S.  Engineer,  for  the  repair  and 
construction  of  piers  at  a  number  of  harbors. 
The  bids  recommended  for  acceptance  were  as 
foll.uvs: 
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19.. 


\\  o:U  .11  Soml:   Hiivin  Harbnr:  llolieii  l,ivi-  & 
Son.  Muskegon.  .Midi.,  nl  the  following  Md: 
Cutting  down  and  r«>moving  old  worls    4i:i 

lin.    ft , '         5     o  Q,( 

Furnish  and  secme  In  work: " 

Oak   piles.   Iti.OOT  lln    ft 33 

Oak   tiniber.   16.009  ft.    B.    M '.  6.-.'oO 

Pin."  or  Poufrlas  lir  thnlici-  SI. 107  ft.  B.  M.     40.00 
Pine  or  Douglas  lir  plank   for  sheet   plies. 

-;>a,ll;i  ft.   B,   M 45  00 

Pine  or  Douglas  fir  plank  for  wXlkVV.24i 

ft.    B.   M '{^  nn 

Drift   bolts.  'K^:,!   lbs 03 

Screw  boltj!.   17.:i9S  lbs OS 

Angle    irons.    6.914    lbs !! 07 

Tie  rods.    4,:V.4   lbs "         "nr 

Spikes.    676  lbs 05 

Carriage   bolls,   7.233  lbs '. . .  O'i 

Pile  shoes.   2.700  lbs '..'.'.'.'.'.        '.o'~ 

Total    .$M.209 

Work  at  Grand  Haven  Harbor:  Robert  Love  & 
Son.  Muskegon.  Mich.,  at  the  following  bid- 
Cutting  down  and  lenioving  old  work    666 

lin.     ft 5     ■.()() 

Driving    piles    furnished    bv    V.    S.     2  24S 

lin.    ft ; .13 

Furnish  and  secure  In  work: 

Oak   piles.   S.294   lin.   ft 33 

Oak   timber,    7.631   ft.    B.  M 6000 

Pine  or  Douglas  Hr  timber,  9."i„soi  ft.  B    AI      40  00 
Pine  or  Douglas  fir  plank  for  walks.  5,S7S 

ft.    B.    M 3S  00 

Drift  bolts.   16.673  lbs '04 

Screw  bolts.   11,123  lbs 04 

Angle  irons.   10.S.i4  lbs 04 

Tie   rods.   7,2S2   lbs 04 

Spikes.   29S  lbs !o4 

Pile  shoes.  540  lbs ',        '04 

Totai    .$10,790 

\vork  at  Grand  Haven  Harbor:  Leathern  D. 
Smith.  Sturgeon  Bay.  "(Vis.,  at  $1.26  per  ton  for 
S.OOO  tons  of  stone  filling. 

TVork    at    Muskegon    Harbor.     Mich.:     Robert 
Love  &  Son.   Muskegon.  Mich.,  at  the  following 
bid: 
Dredging  for  crib  foundation.  2.600  cu.  vds.$     0.30 

Furnish  and  secure  in  work: 

Foundation   piles.   .t77   lin.   ft 60 

Oak   piles.   12.792  lin.   ft !'         '31 

Oak   timber.    13.027   ft.    B    M 60.00 

Hemlock  timber.  64.r>92  ft.  B.  M 31  00 

Pine  or  Douglas  fir.  146.931  ft.  B.  M 39. .^0 

Pine  or  Douglas  fir  planks  for  sheet  piles. 

262. ISS  ft.  B.  M 4'  00 

Pine  or  Douglas  fir  planks  for  walk   and 

deck.  12.291  ft.  B.  M 37.00 

Drift  bolts.  24.317   lbs 04 

Screv.-  bolts,   19,96.')  lbs 04 

Angle  irons.   19.966  lbs 04 

Tie  rods.   11.213   lbs 04 

Spikes,    79S    lbs 04 

Carriage  bolts.   7.213  lbs 04 

Stone.   100-Ib.,   732  tons 1.15 

Stone.   500-lb..  S5  tons 2.00 

Total     $29,330 

Work  at  Frankfort  Harbor:   L.   S.   Schnorbach 
&  Co..  JIuskegon.  Mich.,  at  tlie  following  bid: 
Dredging  for  crib  foundation.  100  cu.   yds. 

Furnish  and  secure  in  work: 

Foundation  piles.  1.722  lin.  ft $     O.SO 

Oak   timber.   2.454  ft.   B.   M SO.OO 

Hemlock  timbers.  150.06S  ft.  B.  M 2S.00 

Pine  or  Douglas  fir  timber.  59.410  ft.  B.  M.     45.00 
Pine    or    Douglas    fir    planks    for    decking. 

7,125    ft.    B.    M.. 45.00 

Drift  bolts.  23.407  lbs 04 

Screw    bolts.    6.22S    lbs 04 

Spikes,  492  lbs 04 

Stone.   100-lb..   2.420  tons 1.60 

Stone,  500-lb..  550  tons 1.60 

Total    $14,730 

'U''ork  at  Petoskey  Harbor.  T.  L.  Dinocher, 
Sault  Ste.  Marie.  Mich.,  at  $1,431. 

Minnesota. 

4*Bids  w-il!  be  received  until  2  p.  m.,  Mav 
29,  by  State  Board  of  Control,  Capital  Bldg!, 
St.  Paul,  Minn.,  for  the  erection  and  comple- 
tion of  an  administration  building,  men's  and 
women's  ward  buildings,  service  building  and 
connecting  corridors,  superintendent's  house, 
power  plant,  laundry  building  and  connecting 
tunnels,  including  general  contract  work, 
plumbing  work,  heating  and  ventilating  and 
electrical  work. 

The  Oscar  Claussen  Engineering  Co.  of  St. 
Paul.  Minn.,  will  draw  up  a  preliminary  re- 
port on  the  remodeling  or  new  construction 
of  an  electric  light  plant  to  give  the  Village  of 
Delano  a  24  hours'  service.  The  proposition 
for  bond  issue  for  these  improvements  will 
then  be  put  to  a  vote  of  the  people. 
Mississippi. 

•J«Bids  will  be  received  until  noon.  June  i"!. 
by  Capt.  J.  .-V.  Woodruff,  U.  S.  Engineer. 
Vicksburg.  Miss.,  for  the  furnishing  and  de- 
livering of  one  steel  hull  towboat.  Official 
advertisement  will  be  found  elsewhere  in  this 
issue. 

New  Hampshire. 

^Bids  will  be  received  until  noon.  June  1. 
by   Lieut.   Col.   W.   E.    Craighill,   U.    S.   Engi- 

4*  indicates 


iKcr  o37  Congress  St.,  Portland,  Me.,  for  the 
construction  of  a  breakwater  at  Isles  of 
Shoals.  Me.,  ami  N.  II. 

New  Jersey. 

Governor  Wilson  has  named  Frederick  W. 
Donnelly,  Trenton ;  Walter  Wood,  Camden : 
Charles  .V.  McCormick,  James  N.  Reilly  of 
Newark,  and  Colonel  W.  M.  Black  of  Wash- 
ington, who  is  to  represent  the  government, 
as  the  Jersey  Ship  Canal  Commission  created 
by  a  resolution  adopted  by  the  legislature. 
The  commission  will  investigate  the  feasibility 
of  the  plan  to  build  a  ship  canal  acro.'^s  the 
state  and  report  to  the  ne.\t  legislature. 

New  York. 

•|«Bids  will  be  received  until  May  15,  by 
Board  of  Contract  and  Supply,  Isidore  W'achs- 
man,  .Mbany,  X.  Y.,  for  the  installation  of  a 
complete  police  signal  system.  Edward  B. 
Cantine  is  Commissioner  of  Public  .Safety. 

The  Board  of  Water  Commissioners  of 
Niagara  Falls,  N.  Y..  has  approved  of  the 
project  to  construct  a  city  dock  on  the  Niagara 
River  at  the  city  water  works  plant.  The 
estimated  cost  of  the  work  is  $40,000. 

The  U.  S.  Treasury  Department,  J;unes 
Knox  Taylor,  Supervising  .Xrchitcct,  \\'ash- 
ington,  D.  C.,  has  rejected  all  bids  for  the 
proposed  Government  Barge  Office  at  New 
York  because  none  was  within  the  $.")00,000 
limit  set  by  Congress.  The  Treasury  Depart- 
ment will  readvertise  for  new  bids  on  modified 
plans. 

.•\  bill  has  been,  introduced  in  the  .State 
Legislature  to  consolidate  the  forest,  fish  and 
game  and  water  supply  departments,  forming 
a  new  branch  of  the  state  government  to  be 
know'n  as  the  Department  of  Conservation. 
The  executive  head  is  to  be  the  conservation 
commissioner  and  he  is  to  act  in  co-operation 
with  an  advisory  board  composed  of  other 
state  officials.  The  conservation  commissioner, 
according  to  a  statement  accompanying  the  bill, 
is  to  appoint  10  deputies  and  each  is  to  have 
charge  nf  a  bureau.  There  is  to  be  a  bureau 
of  administration,  of  water  storage  and  lievel- 
opment.  of  water  supply,  of  parks,  of  forestry, 
of  inland  fisheries,  of  marine  fisheries,  of  fish 
and  game  protection,  of  engineering  and  of 
law.  The  creation  of  other  positions  and  the 
fixing  of  salaries,  except  that  of  commissioner, 
is  to  be  subject  to  the  approval  of  the  gov- 
ernor. The  present  staff  of  the  water  .supply 
and  forest,  fish  and  game  commissions  is  taken 
over.  The  advisory  board  to  be  composed  of 
the  commissioner  of  conservation,  the  lieuten- 
ant-governor, the  attorney  general,  the  state 
engineer  and  surveyor,  and  the  superintendent 
of  public  works  is  created.  The  procedure  for 
construction  of  storage  reservoirs,  recom- 
mended by  the  state  water  sunplv  commission 
has  been  embodied  in  the  bill,  together  with 
existing  statutes,  after  necessary  modification, 
for  river  improvement  and  control  over  pota- 
ble water  supplv.  A  companion  bill  authorizes 
submission  to  the  people  this  year  of  a  propo- 
siticm  to  borrow  not  to  exceed  $20,000,000  by 
•50  year  bonds  for  the  construction  bv  the  state 
of  storage  reservoirs  and  hydraulic  works. 
The  income  from  such  developments  is  to  be 
paid   into  the   sinking   fund. 

North  Carolina. 

•J*Bids  will  be  received  until  noon.  June  1. 
by  H.  S.  Bunn.  Clerk  of  the  Board  of  County 
Commissioners,  Tarboro,  N.  C.  for  the  neces- 
sary labor  and  material  for  the  construction 
and  completion  of  a  new  county  court  liouse 
at  Tarboro,  N.  C. 

•J«Bids  will  be  received  until  .3  p.  m..  May 
l-"),  by  Lieut.  R.  O.  Edwards,  Constructing 
Quartermaster,  Fort  Caswell,  N.  C,  for  dred.g- 
ing  in  a  narrow  channel  with  narrow  basin  to 
launch  wharf  .it  Fort  Caswell,  N.  C,  includ- 
ing approximately  40,000  cu.  yds.  material  in 
cut. 

Ohio. 

^Bids  will  be  received  until  10  a.  m..  Imic 
1,  by  Col.  John  Millis,  U.  S.  Engineer,  Fed- 
eral Bldg.,  Geveland,  O.,  for  dredging  To- 
ledo Harbor,  Ohio. 

•I-Bids  are  asked  until  10  a.  m,,  June  1,  liy 
Col.   John    Mills,   v.    S.    Engineer,   Room    L'lt 

work  now  open  for  bids.     ®  indicates  a  contract 


I'edcral  Bldg.,  Cleveland,  O.,  lor  dredging 
Toledo  Harbor,  O.  The  locality  to  be  dredged 
is  the  channel  from  Lake  Erie  through  Mau- 
mee  Bay  and  river  to  the  I'assett  Street 
Bridge  in.  the  city  of  Toledo,  or  such  portion 
of  this  channel  as  it  may  be  practicable  to 
dredge  \vith  funds  available.  This  channel  is 
10(1  ft.  in  width  and  appro.ximately  l(i  miles  in 
length.  .Xs  estimated  in  1908  the  total  rpiantity 
of  material  to  be  removed  is  about  1,800,974 
on.  yds.  place  measurement.  The  channel  has 
been  dredged  for  a  width  of  400  ft.  out  as 
far  as  the  outer  lighthouse.  It  is  proposed  to 
clear  this  channel  of  any  fill  and  to  lower  the 
bottom  of  the  original  dredged  channel  about 
2  ft.,  extending  it  to  corresponding  depth  in 
Lake  Erie  in  order  to  provide  a  channel  21  ft. 
deep  below  the  low  water  of  l^O-l  which  is 
practically  equivalent  to  23  ft.  below  mean 
lake  level  lStiO-187.5.  The  material  to  be  re- 
moved is  believed  to  be  clay  overlaid  with  sand 
and  silt. 

The  State  Senate  has  passed  the  Huffman 
bill,  appropriating  $30,000  for  the  chief  engi- 
neer of  the  board  of  public  works,  Columbus, 
to  make  a  survey  of  the  canal  system  and  re- 
port to  the  next  legislature  as  to  the  advisa- 
bility of  a  Lake  Erie  to  Ohio  River  canal. 

The  County  Commissioners,  at  Dayton,  have 
been  petitioned  to  construct  a  ditch  at  Brook- 
ville. 

Oklahoma. 

^•J«Bids  w^ill  be  received  until  1  p.  m..  May 
1-1,  by  Capt.  L.  Hardeman,  Quartermaster, 
Fort  Reno,  Remount  Depot,  Okla.,  for  the 
construction  of  addition  to  the  Post  Hospital. 
•J*Bids  will  be  received  until  10  a.  m..  May 
18,  by  Capt.  David  L.  Stone.  Constructing 
Quartermaster,  Fort  Sill,  Okla..  for  the  con- 
struction of  a  powder  magazine  at  the  fort. 
Oregon. 

The  City  Sanitary  and  Reclamation  Board 
(if  .\storia.  Ore.,  is  plannin.g  to  build  a  2,000 
ft.  long  reinforced  concrete  bulkhead  on  a 
niling  foundation.  The  work  will  cost  about 
$2.5,000. 

Pennsylvania. 

®.\ndrew  Rr.gan.  Lansford,  Pa.,  according 
to  advices  received  from  Philadelphia,  has 
been  awarded  the  contract  for  the  construc- 
tion of  a  tunnel  at  No.  4  colliery  of  the  Le- 
high Coal  &  Navigation  Co.,  at  Summit  Hill, 
which  will   require   several  years. 

South  Dakota. 

4*Bids  will  be  received  until  3  p.  m..  May 
10.  by  State  Capitol  Commission,  H.  B.  An- 
derson, Secy.,  for  gradin.g.  laying  water  pipes 
and  H.ghting  conduits,  building  retaining  wall 
contracting  cement  walks  and  paving  drive 
ways  on  State  canitol  grounds  at  Pierre.  .'^. 
Dak. 

^Bids  will  be  received  mitil  noon.  M.ay  27. 
by  H.  G.  Joy,  Secy.  Board  of  Education.  Do- 
land,  S.  Dak.,  for  the  erection  of  a  public 
school  building  at  Doland.  A.  H.  Shoultz, 
\\'aterto\vn,  S.  Dak.,  is  .Architect. 

The  Fairview  Milling  Co..  Fairview,  S.  Dak., 
as  noted  sometime  ago  jn  these  columns,  has 
had  surveys  and  estima_tes  made  for  a  new 
dam  and  power  plant  at  Fairview.  The  fol- 
lowing is  the  estimate : 

Cost  of  dam $  IS. 000.00 

Power   house 7.000.00 

Generators   (600  hp.) n..''.rtO.On 

Switch    board l.sno.oo 

Turbines    fOOO    lip.) lO.OflO.on 

\\'ire     conduit 2.025.00 

Incidentals    HOn.OO 

"Water     rights 3,000.00 

Steam  auxiliary  (500  hp.) 25.0O0.0O 

High  tension  transformer  equipment..       3,500.00 
Transmission  line  to  Canton.  12  miles, 
transformer     station,     buildings    and 

equipment  at   Canton 12.100.00 

Transmission  line  to  Inwood,  10  miles, 
transformer  buildings,  and  equip- 
ment   at    Inwood 10.000.00 

Engineering,  superintendence  and  con- 
tingent  expenses.    10  per  cent 10.537.50 

Total      $115,912.50 

The  Missouri  Valley  Engineering  Co.,  Mitchell, 
S.   Dak.,   is  the  engineer. 
Texas. 

•{•Bids  will  be  received  until  May  20.  by  J. 
.\.  Palmer,  Secy.,  Prison  Commission,  Hunts- 
let  recently. 
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villc,    Texas,    for    su|)plyinf;    fuel,    lubricating 
and  illuminating  oil  for  llio  prison  systems. 

^Bids  will  be  received  until  noon.  May  25, 
by  Maj.  G.  P.  Howell.  L",  S.  En.gineer,  Gal- 
veston, Texas,  for  dredsins  mouth  of  Brazos 
River,  Texas. 

•J»Bids  will  be  received  until  May  22  by  J. 
A.  Palmer,  Secy.,  Prison  Commission,  Hunts- 
ville.  Texas,  for  supplying  textile  machinery 
for  the  prison  .system  at  that  place. 

•|«Bids  win  be  recei\ed  nntil  3  p.  m.,  June 
9,  by  James  Knox  Taylor,  Supervising  Archi- 
tect. Treasury  Department.  Washington,  D.  C., 
for  the  construction  complete,  including  plumb- 
in.g,  gas  piping,  heating  a])paratus,  electric 
conduits  and  wiring  and  lighting  fixtures  of 
the  U.  S.  Post  Office  and  court  house  at  Vic- 
toria, Tex.as. 

Washington. 

^Bids  will  be  rccei\cd  nnlil  2  p.  m.,  June  (i, 
hv  Department  of  the  Interior,  Oftice  of  Indian 
Affairs,  Washington.  D.  C,  lor  furnishing  ma- 
terials and  labor  for  extension  of  the  steam 
heatin,g  system  and  the  installation  of  a  hot 
water  service  system  ;it  the  Cushman  School, 
Washington. 

West  Virginia. 

The  Pine  Swamp  Big  \"eiii  Coal  Co.,  of 
Piedmont,  W.  Ya..  has  been  chartered  with  a 
capital  stock  of  $600,000  and  will  develop  coal 
lands  in  Mineral  Countv.  The  capital  stock 
is  StKiO.iiiiO.  Lewis  P.  Winston,  Joshua  L, 
Craig,  Harry  F,  Geisendaffer,  Harry  F.  Shew 
and  .Arthur  M.  Easter,  of  Baltimore,  are 
named  as  incorporators. 

Wisconsin. 

@The  contract  for  the  new  dam  at  the  Okau- 
chee  l^ike  property  of  Henry  Schoelkopf  of 
Milwaukee  has  been  aw-arded  J.  Xelson  &  Co, 
of  Oconomownc,  who  will  also  build  the  con- 
crete combined  power  plant  and  dwelling 
house. 

Bids,  as  follows,  per  cu.  yd.,  scow  measure- 
ment, were  received  May  Ci  liy  Maj.  Francis  R. 
Shunk,  V.  S.  Kn.gineer,  Dulutb,  Minn.,  for 
47,00(1  cu.  yds.  dredging  at  Port  Wing  Har- 
bor, Wis.  :  Zenith  Dredge  Co.,  Duluth.  Minn., 
20^4  cts. :  Duluth  Marine  Contracting  Co.,  Du- 
luth. Minn.,  14  cts.;  Great  Lakes  Dredge  & 
Dock  Co.,  Chicago,  111.,  10  cts.;  Northern 
Dredge   H:   Dock    Co.,    Dululli,    Minn..    ISVo    cts. 


(acceiited  ), 


Wyoming. 


^Bids  will  be  receiveil  nntil  2  ji.  in,.  May 
24,  by  Department  of  the  Interior,  at  the  office 
of  the  .Vctin.g  Superintendent  of  Yellowstone 
National  Park,  Yellowstone  Park,  Wv(.  .  for 
the  erection  of  an  administration  Imilding 
within  tile  Yellowstone  N;ition,il  Park. 

Canada. 

•J*I'ids  will  be  received  until  4  p.  m..  May 
]■">,  by  R.  C  DesRocliers,  Sec>.,  Department 
of  Public  Works.  Ottawa,  ()nt,,  for  dredg- 
ing at  the  following  places  :  Prince  Edward 
Island,  Summerside  and  Vernon  River ;  Nova 
Scotia,  Cheticamp,  Digby.  L'Archeveque, 
Larry's  River.  Margaree  pfarbor.  St.  Mary's 
River,  West  Bay :  New  Brunswick,  Buctouche 
Beach,  Cape  Tornientine.  I.<)ggieville,  Ma- 
quapit  Lake.  Ox  Island,  Raft  Channel,  Richi- 
bucto,  Scotchtown,  Shediac,  Shipigan  Gully, 
St.  George,  St.  Stephen. 

•{•Bids  will  be  received  until  4  p.  m..  May 
15,  liy  R,  C,  DesRochers,  Secy.,  Department 
of  Public  Works,  Ottaw-a,  Ont.,  for  hot  water 
boilers,  settin.g,  etc,,  in  the  Hamilton,  Out. 
public    building. 

•{•Bids  will  be  received  until  4  p.  m..  May 
20,  by  R,  C,  DesRochers,  Secy.,  Department  of 
Public  Works,  Ottawa.  Ont  ,  for  the  construc- 
tion of  a  dam  and  sluiceway  across  the  head 
of  Gordon  Creek  at  Kippewa  village  in  the 
county  of  Pontiac,  Que.  Plans,  specification 
and  form  of  contract  can  be  seen  and  forms 
of  tender  obtained  at  the  office  of  J,  E.  Sing, 
Esq.,  District  Engineer,  Confederation  Life 
Building,  Toronto,  Out.,  and  on  application  to 
the  postmaster  at  Haileybury,  Ont. 

'?)The  Dominion  Department  of  Railways 
and  Canals,  Ottawa,  Out.,  has  awarded  the 
contract   for  improving   the  upper  entrance  to 


Lock  .\'o.  _'.s.  ii.ilops  Canal,  to  ilie  Randolph 
Macdonald    Co..   Tiironto,   Ont. 

®The  Dominion  Department  of  Railv\-ays 
and  CanaK.  Oitawall  Out,,  has  awarded  the 
contract  for  the  improvement  of  the  upper 
entrance  of  Lork  .\'.),  1!)  of  the  Cornwall 
Canal  to  l'\al]nn   Wm^    of  Cornwall,  Ont. 

The  Canadian  P(.wer  Co.,  Montreal,  Que., 
has  submitted  a  jirtjposal  to  the  Canadian  gov- 
ernment to  dam  the  St.  Law'rcnce  River,  The 
proposal  will  lie  referred  to  a  board  of  engi- 
neers. 


SEWAGE    DISPOSAL, 

Bids  will  ]ir  i-.Trei\eii  by  ihe  Dircetor  of 
Public  Service  of  Bellefontaine.  Oliio  up 
to  12  o'clock  noon.  June  2.  1911,  for  fur- 
nishing all  materials  ami  performing  all 
labor  for  constructing  the  reduction  tanks 
and  primary  contact  beds,  and  for  build- 
ing outlet  drain.s,  and  for  furnishing  and 
erecting  all  automatic  controllin;;  ina(  hin- 
ery.  as  per  plans  and  speeificatiuns  on  file 
in  the  oflice  of  the  Director  of  Public  Ser- 
■  \'ice. 

Each  bidder  shall  dcposil  wilb  bis  bid 
a  ceriified  check  on  a  sol\-ent  bnik. 
payable  to  the  City  Treasurer  of  r.;llc- 
fontaine,  or  cash,  in  the  sum  of  :};l.(iO'i.  as 
a  guarantee  of  good  faitli. 

Bid  inust  be  made  on  printed  blanlvs  to 
be  secured  from  the  liirector  nt  I'lihlic 
Service. 

.\ll  l)ids  must  state  price  of  labor  and 
material  of  each  item  and  must  include 
].trices   in    every   item  specified. 

Tlie  cpiantities  of  work  are  approxi- 
mately as  follows: 

Excavation,  2.100  cu.  yds. 

Concrete.    l..'.3n  cu.   yds. 

Steel,   7.000   lbs. 

Broken  stone.  washeil  giavel  or 
screened   coke,   S,oOO   cu.   yds. 

G-in.  sewer  pipe,  2.;i00  ft.  in  undcr- 
drains, 

S-in,    sewer  pipe.   SOO   ft.    in   uuderdrains. 

24-ln.  sewer  pijie.  300  ft.  in  uuderdrains. 

500  ft.  24-in.  sew'er  outlet  drain. 

120  ft,  20-in.  sewer  outlet  drain. 

600  ft.  15-in.  sewer  outlet  drain. 

S30  ft.   12-in.  sewer  outlet  drain, 

4  manholes, 

1  catch  basin, 

IC,  cu.  >'ds,  masonry  in  linlklieads. 

Complete  equipment  of  controlling  ma- 
chinery, design  to  be  adopted  after  bids 
are  received  from  competing  manufac- 
turers. 

The  Director  of  Public  .Service  reserves 
the  right  to  reject  any  or  all  bids  or  to 
waive  defects  in  bids  in  lle>  intc-rest  of 
the  city. 

All  bids  must  be  in  sealed  envelopes, 
endorsed  on  the  outside.  "Proposal  for 
Sewage  Disposal,"  and  must  be  addressed 
to  the  Director  of  Public  Service. 

By  order  of  the  Director  of  Public  Ser- 
vice. 

PAUL  O.    B.ATCH.    Clerk. 

Bellefontaine.  Ohio.   April  2,   Hill, 

CITY    OF    TORONTO. 

Tenders     for     Construction     of     Ash- 
bridges   Bay    Docks. 

Tenders  will  be  received  by  registered 
post  only,  addressed  to  the  Cliairman  of 
the  Board  of  Control,  City  Hall,  Canada, 
up  to  noon  on  Tuesday.  23d  May.  1911,  for 
the  construction  of  dock  in  .Ashbridges 
Bay. 

Envelopes  containing  tender  must  be 
plainly  marked  on  the  outside  as  to  con- 
tents. 

Specifications  and  forms  of  tender  may 
be  obtained  upon  application  to  the  De- 
partment of  Railways.  Bridges  &  Docks. 
City  Engineer's  OfBce,   Toronto. 

The  lowest  or  any  tender  not  neces- 
sarily  accepted. 

G.  R.  GR.^RT  (Mayor). 
Cliairman  Board  of  Control, 

City   Hull.    Toronto,    .\pril    12.    1911. 


WATERWORKS 

Scaled  ]noposals  will  be  reieived  luilil  S 
11.  in..  May  l."i.  loll,  by  the  town  of  Clear 
L.ake,  Iowa,  eo\ering  the  projiosed  im- 
jjrovements  10  llie  existing  watei'works 
.-■•ystein  of  Clear  l.,ake.  Iowa,  ai  which 
lime  bids  will  be  opeiu'd  an<l  contracts 
awarded,  however,  city  reserving  the 
riglit  to  reject  an.^'  or  all  bids  or  to  ac- 
cept a  bid  considered  most  ailvaiitageous 
to  the  town  of  Clear  Lake,  regardless  of 
any  informality  in  bid.  or  price   (hereof. 

Proposal  must  be  accompanied  by  a 
certified  check  drawn  upon  a  solvent  bank 
of  Clear  Lake,  Iowa,  and  made  payable  to 
the  Clerk  of  the  town  of  Clear  Lake,  Iowa. 
This  check  to  be  an  amount  equal  lo  10 
per  cent  of  contract  price  as  offered  in 
proposal  and  shall  be  held  and  deemed 
forfeited  to  the  town  of  Clear  Lake.  Iowa, 
in  case  ihe  successful  bidder  fails  to  en- 
ter into  a  contract  with  said  town  of 
Clear  Lake,  Iowa,  in  accordance  with  the 
terms  of  proposal,  accompanying  such 
(heck  within  24  liours  and  furnish  satis- 
factory bond  within  10  days  from  the 
mvarding  of  the  contract.  Bond  to  be  50 
per  cent  of  the  amount  of  contract  price 
called   for  in   proposal. 

Payment  to  be  made  by  wanants  drawn 
on   waterworks  fund. 

GENERAL    SPECIFICATION'S. 

These  specitieations  are  to  provide  for 
the  necessary  changes  for  the  improve- 
ment to  the  existing  waterworks  plant  at 
Clear  Lake,  low-a,  and.  in  addition  to  the 
plan  and  specifications  on  tile  witii  the 
Clerk  of  the  town  of  Clear  Lake,  the  bid- 
der should  make  a  personal  examination 
of  location  of  work  and  any  point  not 
specitically  covered  in  general  specifica- 
tions and  shown  on  plans,  of  vice  versa, 
which  will  he  required  to  make  a  com- 
plete and  satisfactory  installation  of  work 
as  generally  understood  by  the  committee 
in  charge  of  the  work,  same  sliall  be  fur- 
nished at  no  additional  expense  for  the 
town  of  Clear  Lake, 

Passed  May  2.   1911. 

D.    H.    CAMPBELL,    Mayor. 
J     C.   DAVENPORT,   Clerk, 


OFFICE    OF    THE    RO.'^DS'    ENGINEER 
OF  B.^LTIMORE  COUNTY. 

Towson.   Md.,    May   26,    1911. 

Sealed  proposals,  addressed  to  the  High- 
way Commission  of  Baltimore  County,  .and 
endorsed  proposals  for  furnishing  and 
erecting  a  Strauss  Trunion  Bascule 
Bridge,  on  Eastern  .\venue  over  Back 
River,  will  be  received  by  the  Highways 
Commission  of  Baltimore  County  at  their 
office  in  the  Court  House,  Towson.  Mary- 
land, until  11  a.  m.  of  the  clock.  Thursday, 
May  IS,  1911.  when  they  will  be  publicly 
opened  and  read.  Each  bid  shall  be  ac- 
companied by  a  certified  check  for  Five 
Hundred  Dollars  ($500,00),  as  a  guarantee 
that  the  successful  bidder  will  sign  con- 
tract. Plans  and  specifications  can  be 
seen  and  obtained  in  the  office  of  the 
Highways  Commission,  Towson,  Md.,  and 
at  the  offices  of  the  Strauss  Bascule 
Bridge  Co.,  901  Fort  Dearborn  Building, 
Cliicago,  Illinois. 

The  Contractor  sliall  state  in  his  bid  the 
date  he  will  complete  the  bridge  re.ady  for 
use. 

The  Higbwa.>'s  Commission  reserves  the 
ri.ght    to   reject  any  or  all   bids. 

HENRY    G.    SHIRLEY. 
Baltimore    County    Roads    Engineer. 


SEWER. 

The  City  of  Aubinn.  Irid,.  will  receive 
bids  for  approximalely  10,000  feet  of  from 
20-inch  vitrified  to  42-inch  concrete  storm 
sewer  on  the  15th  day  of  May,  1911.  at  the 
hour  of  7:30  p.  m..  at  the  office  of  the 
city  clerk,  E.  O.  Little. 

For  further  information,  write  Phil 
Holman.  City  Engineer,   .-iuburn,  Ind. 


•J"  indicates  work  now  open  for  bids.      •'  indicates  a  contract  let  recently. 
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SPECIAL   BOND   ISSUE   OF    1911. 

.Mr.Nk-ir.vi.  i.Mi'Ki«\i:.\ii;.\Ts  fou 

MUSKOOEIO,    01vL.\. 
CONTRACTS     A     to     F.     Coody    Ci-<?ol} 
Snnltar.v   Outfall  Sower. 

Sealed  proposals  will  he  received  by  the 
City  Council  of  the  City  of  Muskogee. 
Okla..  at  tlie  Council  Chamber  until  Tues- 
day. May  23,  1911,  at  ten  o'clock  a.  m.. 
for  Jhe  construction  of  a  portion  of  the 
Coody  Creek  Sanitary  Outfall  Sewer  and 
opened    immediately    thereafter. 

The  work  included  in  the  advertisement 
will  be  Section  1  to  fl.  inclusive. 

Section    1    embraces  .^.200'  of  48"  sewer. 

Section  2   embraces  ."i.OOO'  of  4S"  sewer. 

Section  3  embraces  5.600'  of  JS"  sewer. 

Section   i  embraces  .".,-100'  of  4S"  sewer. 

Section  5  embraces  6.500'  of  45"  sewer. 

Section   6  embraces  7.100'  of'  42"  sewer. 

Alternative  bids  are  asked  for  two  ring 

brick  with  vitrified  invert:  manufactured 

concrete    pipe:    and    monolithic    concrete 

with    vitrified    invert. 

Proposiils  for  these  contracts  shall  be 
accompanied  by  certified  checks  amount- 
ing to  10  per  cent  of  the  amount  of  the 
work  bid  upon,  made  payable  to  the  City 
of  Muskogee.  Okla..  without  conditions. 

Plans  and  specifications  can  be  secured 
at  the  office  of  the  City  Engineer,  or  at 
the  office  of  Consulting  Engineer,  Alexan- 
der Potter,  114  Liberty  Street.  New  York. 
on  or  after  May  10th.  by  depositing  $l0.on 
for  any  or  for  all   sections. 

The  right  is  reserved   to  reject  any  or 
all   bids  and   to  accept   those   that   in  the 
opinion    of    the    City    Council    is    for    the 
best   interest   of  the   City. 
By  order  of  the  City  Council. 

D.  H.  MIDDLETON. 

Mayor. 
CHAS.  WHEELER.  .JR.. 

T.  P.  CLONTS,  ^''^'   '"'"■'^- 

City  Engineer. 


BRIDGE. 

Sealed  proposals  will  be  received  by  the 
Board    of    Supervisors    of    Story.  County. 
Iowa,  at  the  oflice  of  Dean  C.  F.  Curtiss. 
in    the    City    of    Ames.    Iowa,    until    1:.30 
p.    m..    May    15,    1911.    for   furnishing    ma- 
terials and  labor  as  follows: 
Item   1. 
For   a    reinforced    concrete   bridge   con- 
sisting of  4  32-ft.   deck   girders  complete. 
Alternate. 
Item   A. 
For   a    reinforced    concrete    bridge    con- 
sisting of  3  3',--ft.    deck  girders  complete. 
-•\lternate. 
Item    B. 
For   a    reinforced    concrete    bridge    with 
a   minimum    of   1,200   sq.    ft.    of  waterway 
in  ten  feet  from  stream  bed.    Profile  will 
be   furnished   on   application    to   the   State 
Highway   Commission    at   Ames. 

Bids  will  be  received  for  the  above 
work,  on  plans  and  specifications  as  des- 
ignated by  T.  H.  MacDonald,  and  also 
on  other  designs  of  the  same  capacity. 

Each  bid  must  be  accompanied  by  cash 

or    certified    check    in    an    amount    ciual 

to  ten  per  cent  of  the  amount  of  the  bid. 

The    board   reserve   the   right   to    reject 

any   or  all   bids. 

C.  A.  BATMAN. 
County   Auditor. 


„^^^''  ^Department.  U.  S.  Engineer's 
Office.  Montgomery,  Ala..  Mav  1.  1911 
Sealed  proposals  for  furnishing  "about  ZT,,- 
000  barrels  American  Portland  Cement 
will  be  received  at  this  olflce  until  one 
o  clock  p.  m..  May  31.  1911.  Information 
on  application.  G.  D.  Fitch.  Lt.  Col.,  En- 
gmeers. 


31  New  and  Standard  Books 

Send  for  Complete  Catalog  of  the  Following  Books: 

Handbook  of  Cost   Data.     SKCONn   EDITION. 

By  Ilalbert  1'.  Liillettc.  M.  Am.  Soc.  C.  E..  Managing  Editor  of 
■•Engmeerlng-Contracting."  The  1910  edition  of  this  book  con- 
tains  nearly   1.900  pages.     Postpaid,   $5.00. 

Diagrams  for  Designing  Reinforced  Concrete  Structures. 

Including  Diagram.-;  U<v  Kea.licms  and  Strengths  of  Steel  Beams, 
by  G.  F.  Dodgi-,  M.  West.  Koc.  Engrs.  13  X  15^^  inches;  104 
pages.     Postpaid,  $-1.00. 

Cost  of   Electric  Transmission   Lines. 

(Hoth  Coiiduils  and   Pole  Lines.) 
The   title  of  this    book,    by   Clarence   Mayer,   is  "Telephone   Con- 
struction-Methods and  Cost,"  which  is  somewhat  a  misnomer  in 
that   it   does   not   indicate   Its  wide   scope.     It   is   6X9   ins,-   300 
pages.     Postpaid,  $4.00. 

Engineers'  Pocketbook  of  Reinforced  Concrete. 

By  E.  Leo  Heidonroioh.  "Mr.  Heidenreich's  pocketbook  is  near- 
er the  ideal  than  any  on  the  same  subject  heretofore  published." 
—Engineerings  News.  Jan.  14,  1909.  Leather;  4'^  X6%  ins.;  374 
pages.     Postpaid,  $3.00. 

The  Reinforced  Concrete  Pocketbook. 

By  L.  J.  Monsch,  M.  .\m.  Soc.  C.  E.  A  book  by  an  experienced 
eiiguieer  and  siiccessful  contractor.  Leather;  i'A,  X  S'A  ins.-  216 
pages.      Postpaid,    $4.00. 

Concrete    Bridges   and   Culverts. 

(Botli    linihvay  and  Highway.) 
By    H.    Grattan    Tyrrell.      Leather;      m  x  6%    Ins.;    272    pages. 
Postpaid,  $3.00. 

Tables  for  Structural   Engineers. 

P.y  Edward  Godfrey.  Leather;  4  X  SV-  ins.;  21S  pages.  Post- 
paid.  $2.50. 

Solid   Bitumens. 

Their  Ph.vsical  and  Chemical  Properties  and  Chemical  Analysis, 

^        ^by  S.  F.  Pcckham.     Cloth;    6  X  9  Ins.;  330  pages.     Postpaid    $5.00. 

Graphic  Statics. 

By  Charles  W.  Malcolm.  This  book  has  been  adopted  as  a  text- 
book  by  a  large  number  of  engineering  colleges  Cloth-  6X9 
ins.:   330   pages.     Postpaid,  $3.00.  00  ,       ^ 

Cost    Keeping    and    Management    Engineering. 

By  Halbert  F.  Gillette  and  Richard  T.  Dana.  Cloth;  6X9  ins.; 
360  pages.     Postpaid,   $3.50. 

Theory  and   Design  of  Reinforced  Concrete  Arches. 

By  Arvid  Reutordahl,  t'liief  of  Bridge  Dept.,  City  of  Spokane. 
Cloth:     6X9    ins.:    132   pages.      Postpaid    $2.00. 

Railroad   Location   Surveys  and   Estimates. 

By  F.  Lavis.  M.  Am.  Soc.  C.  E.  Cloth;  6X9  Ins.;  270  pages. 
Postpaid.   $3.00. 

The  Trackmen's   Helper. 

By  J.  Kindelan.     Cloth; 

Practical   Switchwork. 

By  D.  H.  Lovell.    Cloth;   .  . 

Maintenance   of   Way   Standards. 

By  F.  A.  Smith.    Cloth:  u'/i  X  ' 

Railway  Curves. 

By  P.  A.   Smith.     Cloth;  4  X  6V4   Ins.; 

Standard   Turnouts. 

By  F.  A    Smith.  Leather:  411.  X  7=4  ins.;  41  pages.  Postpaid,  $1.00. 

Engineering  Work  in  Towns  and   Cities. 
By    Ernest    McCullougn,      Clol 
paid,   $3.00. 

Tables  of  Squares  and   Logarithms. 

^^j'^.;„9'  1"?H'P-,  G'^'"  t'iVK  place  squares  and  logs  of  feet.  Inches 
?,??r,„-'',^  °'  inches  from  zero  to  100  ft.  Logs  of  numbers  to 
10.000;  logs  of  sines  and  tangents,  log  functions  of  angles  and 
natural  functions,  etc.  -^'rite  for  sample  pages.  Leather-  Shi-  X 
iM  ins.;  405  pages.     Postpaid,  $3,00,  ' 

Practical  Cement  Testing. 

P.7  .Y-  Fi"'^^^  Taylor.     The  most  complete  book  on  the  subject. 
Cloth:    6X9   ms.;   330  pages.     Postpaid,  $3.00. 
Concrete  Construction — Methods  and  Cost. 

By  Halbert  P.  Gillette  and  Charles  S.  Hill.  Editors  of  "Engi- 
neering-Contracting."     Cloth;     6X9    Ins.;    700    pages.      Postpaid. 

Cements,  Mortars  and  Concretes. 

By  Myron  S.  Falk.  A  summary  of  tests  and  conclusions  derived 
therefrom.     Cloth;    6  X  9  ins.;   1S4  pages.     Postpaid,   $2.50 

Surveyor's   Handbook. 

By  T.  U.  Taylor.  Professor  of  Civil  Engineering,  University  of 
Texas.     Leather;  41/2  >   7  ins, :  32S  pages.     Postpaid    $2.00 

Concrete  and  Reinforced  Concrete  Construction. 
By  Homer  A.  Reid.  Assoc.   M.  Am    Soc    C 
on    concrete.       Cloth;     6X9    ins.;    906 
Postpaid.  $5.00. 

Bricklaying  .System. 

By  Frank  B.  Gilbreth,  M,  Am,  Soc.  M.  E.  Cloth;  6X9  ins.;  330 
pages.     Postpaid,   $3.00. 

Field  System. 

By  Frank  B  Gilbreth.  A  book  of  rules  and  instruction  for  the 
guidance  of  his  foremen  and  superintendents  on  contract  work, 
by  the  contractor  -n'ho  made  the  "Cost-plus-a-fixcd-sum  con- 
tract    famous.     Leather:  414x7  Ins.;  200  pages.     Postpaid,  $3.00. 

Rock  Excavation — Methods  and  Cost. 

^^- i^^t-l'n^r''   ^-    <2'"«"e.     Cloth;     5V4X7  ins.r  3S4   pages.     Post- 

IJc*IQ,     ^o-UUt 

Backbone  of  Perspective. 

S^  '^-   H^, '^?y'°'"-   Professor  of  Civil   Engineering.    University  of 

Texas.      Cloth;   4^4X7   ins.:    .'6   pages.      Postpaid    $1.00 
Engineering  Law — The  Law  of  Contract. 

By   Alexander   Raring.    LL.B..    M.    Am.    Soc.    C.    E..    Professor  of 

Bridge  and  Railway  Eneinooring,   New  York  University.     Cloth; 

6X9  ms. :   510  pages.     Postpaid,  $4.00. 
Concrete    Inspection. 

By  Chas.  S-  Hill,  C.E.     Cloth;  3^  X  6  ins.     186  pages;  illustrated. 

Postpaid   $1.00. 
Reinforced    Concrete — A    Manual   of   Practice 

By  Ernest  McCullough,  M.  West.  Soc.  Engrs.     Cloth;  5  X  7K   Ins.; 

136    pages:    illustrated.      Postpaid    $1.50. 

THE  MYRON  C.  CLARK  PUBLISHING  CO.,  \fI'}trJ::Z^^^°u 


•  \i  X  7^  ins. 
4Ti  X  6%  ins. 
7%  Ins.; 


350  pages.  Postpaid,  il.50 

174  pages.  Postpaid,  $1,09. 

600  pages.  Postpaid,  $1.50. 

50  pages.  Postpaid,  $1.00. 


6X9    ins.;    510    pages.      Post- 


E. 
pages; 


The  largest  book 
715    illustrations. 
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The  Proved  Quality  Dump  Car 

Theunequaled  practical  experience  back  of  Western  Dumi. 
Cars  combined  with  their  sturdy  construction  and  the  fact  th;it 
they  have  always  led  in  improvement  is  the  reason  for  thi  ir 
matchless  reputation  for  quality  and  efficiency — they  arc  as 
good  as  greatest  skill  can  make  them. 

The   Western    Four  Yard   Car 

is  ideal  size  for  3-tt,  gauge.  It  is  unbeatable  in  design  and  con- 
struction— ample  capacity  for  heavy  loads,  yet  of  low.  compact 
lorm,  with  bed  and  truck  separable,  steep  dumping  angle  and 
automatic  pivoted  side  boards.     It  is  dependable  in  auy  service. 

Sizes  and  stvles  of  Dump  Cars  for  every  purpose  are  described 
in  our  general  catalog  of  earth  and  stone-handling  machinery. 

Western  Wheeled  Scraper  Co. 

Aurora,  III.,   U.  S.   A. 


PROPOSALS. 

OFFICE    OF    STATE     HIGHWAY    COM- 
MISSION. 
Richmond.   Va..  May  1.   1911. 

Bids  will  be  received  by  the  undersigned 
and  the  Board  of  Supervisors  of  Wise 
County,  at  the  clerk's  office  at  Wise  Court 
House,  up  to  11  a.  m.,  Thursday,  May  25. 
1911,  for  the  permanent  improvement  of 
about  one  hundred  and  twenty-five  (125) 
miles   of  county  highway. 

Separate  bids  are  ask  on  the  following 
sections  in  according  witli  the  printed 
notice  to  contractors,  as  follows: 

Section  1.  Big  Stone  Gap  to  West  Nor- 
ton and  from  West  Norton  to  Dorchester. 
13. .1   iTiiles. 

Sec.  2.  Lee  County  Line  through  Big 
Stone  Gap  and  East  Stone  Gap  to  Min- 
tern,  S'/i   miles. 

Sec.  3.  Appalachia  through  Norton  to 
the  end  of  present  macadam,  13.4  miles. 

Sec.  4.  Appalachia  up  Pigeon  to  Lee 
County  Line,  Appalachi,'i  up  Looney  to 
Inman,  Appalachi.a  up  Callaglian  to 
Stonega,  13  miles. 

Sec.  5.  Coeburn  througli  Virginia  City 
and  St.  Paul  to  Lick  Creek,  15.3  miles. 

Sec.  6.  Wise  through  Coeburn  to  Ban- 
ner and  Slabtown  to  Riverview,  11%  miles. 

Sec.  7.  Wise  through  Glamorgatt  to 
Donkey.   UM   miles. 

Sec.   S.     Wise   to  Cranes  Nest.   10  miles. 

Sec.  9.  Coeburn  to  Cranes  Nest.  9V2 
miles. 

Sec.  10.  From  mile  1  to  S  inclusive. 
Esserville   to   Flat   Gap,    8   miles. 

Sec.  11.  From  mile  9  to  mile  17  inclu- 
sive.  Esserville  to   Flat   Gap,   9   miles. 

Plans  and  specifications  and  instruc- 
tions to  bidders  may  be  seen  at  the  office 
of  the  State  Highway  Commission,  Rich- 


mond. Va.,  and  at  the  office  of  the  County 
Engineer,  Norton.  Va..  and  the  Clerk's 
office.  Wise,  Va.,  and  at  the  Monte  Hotel, 
Big  Stone  Gap,  Va.,  or  a  complete  set  of 
maps,  plans  and  specifications  may  be 
had  on  application  to  the  Highway  Com- 
missioner, R'rhmond,  Va,,  or  the  County 
Engineer.    Norton.    Va.,    for    the    sum    of 

$ per  section.    Bids  on  each 

separate  section  must  be  accompanied 
witli  a  certified  check,  payaljle  to  the 
Board  of  Supervisors  of  Wise  County,  in 
the  sum  of  five  hundred  (500)  dollars:  but 
a  certified  check  in  the  sum  of  fifteen 
hundred  (1.500)  dollars  will  entitle  the 
bidder  to  bid  on  three  (3)  or  more  sec- 
tions; this  as  a  guaranty  of  the  accept- 
ance and  performance  of  the  contract  by 
the  party  to  whom  it  may  be  awarded, 
and  his  failure  to  execute  said  contract 
will  forfeit  said  check. 

The   right   is   reserved   to   re.iect  any   or 

all    bids. 

P.  ST.  ,1.  WILSON, 

Commissioner. 


PROPOSALS  FOR  TOWBOAT.— U.  S. 
Engineer  Office.  Vicksburg.  Miss..  May  5, 
1911.  Sealed  proposals  fur  furnishing  and 
delivering  one  steel-hull  towlioat  will  be 
received  at  this  office  until  noon.  June  6, 
1911,  and  then  publicly  opened.  Informa- 
tion on  application.  ,1.  .A..  WOODRUFF. 
Capt.,    Engrs. 


U.  S.  Engineer's  Office,  Kansas  City. 
Mo..  April  20,  1911.  Sealed  proposals  for 
constructing  standard  revetment  on  Mis- 
souri River  about  four  miles  below  St. 
Charles,  Mo.,  will  be  received  here  until 
12  noon.  May  22,  1911,  and  then  publicly 
opened.  Information  furnished  on  ap- 
plication. Edward  H.  Schuiz,  Major. 
Engrs. 


SEWERS  AND  PAVING. 

Seatfd  propos.als  will  be  received  by 
the  Mayor  and  Board  of  Aldermen  of 
Frederick.  Maryland,  until  11  a.  m..  May 
24.  1911,  for  constructing  approximately 
4,000  lin.  ft.  of  sewers  (6"  to  42")  together 
with  necessary  inlets,  manholes  and 
Kampholes.  Each  bid  must  be  accom- 
panied by  a  certified  check  for  $250.00 
drawn  payable  to  J.  Ed.  Schell,  Mayor. 

At  the  same  time  and  place  sealed  pro- 
posals will  be  received  for  paving  ap- 
proximately 16,000  sq.  yds.,  and  for  fur- 
nishing and  setting  S,500  lin.  ft.  of  curb- 
ing. Each  bid  must  be  accompanied  by 
a  certified  check  for  $1,250.00  drawn  pay- 
able to  J.  Ed.  Schell.  Mayor. 

Plans,  specifications,  instructions  to 
bidders,  and  forms  of  proposals  may  be 
obtained  from  the  City  Engineer,  upon 
payment  of  $2.00. 

The  right  to  reject  any  or  all  bids  or 
.my  portion  of  any  bid.  or  to  accept  an.v 
portion  of  any  bid,  which  may  be  deemed 
for  the  best  interest  of  the  city,  is  ex- 
pressly  reserved. 

J.     ED.     SCHELL, 

Mayor. 
E.     C.     CRUM. 

City  Engineer. 


Fort  Yellowstone,  Wyo..  April  27.  1911. 
Sealed  proposals,  in  triplicate,  will  be  re- 
ceived here  until  12  noon.  May  31,  1911. 
and  then  publicly  opened,  for  furnishing 
labor  and  material  for  constructing  pipe 
line  from  Panther  Creek  to  point  near 
Rustic  Falls  for  Fort  Y'ellowstone  water 
system.  Information  furnished  on  appli- 
cation. Envelopes  containing  proposals 
to  be  indorsed  "Proposals  for  pipe  line" 
and  addressed  to  Constructing  Quarter- 
master. 


This  Tamping  Machine 

will  do  the 

Work    of    6    to   10   Men 

The  STALEY  Power 
Tamping  Machine 

obviates  all  controversy  about  back-filling.  No 
more  sinking  of  trenches.  Pavements  can  follow 
immediately  over  trenches  that  have  been  tamped 
by  this  machine  without  danger  of  future  depres- 
sion. Can  be  used  for  tamping  sidewalk  and 
concrete  constiuction,  paving,  sewer  work,  etc. 
Af^cnts  Wanted — Write  for  Proposition, 
Complete  Information  and  Prices 


R.H.  STALEY 
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PUMPING   ENGINE. 

KoTiton.  Ohio. 
Sealed  proposals  will  be  received  by  the 
Director  of  Public  Service  of  Kenton. 
Ohio,  until  12  o'clock  noon,  standard  time. 
Tuesday.  May  2X  1911.  at  City  Clerk's 
office  in  said  city,  for  the  construction, 
delivery  and  installation  of  one  pumping 
engine  cap.ible  of  delivering  two  and  one- 
half  (2H)  million  gallons  water  per  twen- 
ty-four (21)  hours.  Bids  will  be  con- 
sidered on  both  Compound  Crank  and  Fly 
wheel  engines  or  Triple  Expansion  direct 
acting  pumping  engines.  The  right  is 
reserved  to  reject  any  or  all  bids.  Cer- 
tified checks  for  Ten  (101  per  cent  to  be 
furnished  payable  to  Director  of  Public 
Service.  Instructions  to  bidders,  speci- 
fications and  blank  proposals  may  be  ob- 
tained from  the  Director  of  Public  Serv- 
ice. Kenton.  Ohio,  or  from  Charles 
Brossmann.  Consulting  Engrineer.  Union 
Trust  Building.   Indianapolis.   Ind. 

W".    P.    STEFFEN. 
Director. 

G.   S.    RINCKLT. 

City    Clerk. 


HEATING  AND  VENTILATION. 
Bids  will  be  received  by  the  Board  of 
Education  of  the  City  of  Pittsburg. 
Kansas,  until  8  p.  m..  June  5.  1911.  for 
heating  and  ventilating  two  school  build- 
ings, according  to  plans  and  specifica- 
tions now  on  file  at  the  office  of  the  clerk 
of  the  board  of  education  in  the  City  of 
Pittsburg.  Kan.,  or  on  separate  plans  and 
specifications  submitted  by  bidder.  Bids 
must  be  accompanied  by  a  certified  check 
in  the  sum  of  Two  Hundred  Dollars  ($200). 
The  right  is  hereby  reserved  to  reject  an>' 
and  all  bids.  Dated  at  Pittsburg.  Kansas. 
this  5th   days   of  May,    1911. 

O.    T.    CROPPER. 

Clerk. 


ROCK  EXCAVATION, 
TUNNELING  andQUARRYING 

These  subjects  are  treated  in  detail,  economic 
methods  being  described  and  detailed  cost*  given 
in  Gillette's  "Rock  Excavation — Methods  and 
Cost.'*  A  contractor  writes  us  that  one  method 
described  has  saved  him  hundreds  of  dollars  by 
enabling  him  to  prevent  drill  bits  from  sticking  in 
the  drill  hole.  A  mining  engineer  has  sent  us  a 
table  showing  the  output  before  certain  of  the 
author's  suggestions  were  adopted  and  after  they 
were  put  into  practice,  gi'ving  an  increase  of  70% 
in  the  number  of  tons  broken  per  drill. 

Contractors  will  do  well  to  put  this  book  into 
the  hands  of  their  superinte^'dents  and  foremen. 

It  contains  384  pages  and  ts  price  is  SS-OO  net, 
postpaid. 

THE    MYRON   C.   CLARK   PUBLISHING   CO. 

355  Dearborn  Stre«t.  ChJcag* 


Cements,  Mortars  and  Concretes 

— Their  Physical  Properties 

An  up-to-date  Compendium  of  Reliable  Tests 

of  Cements,  Mortars  and  Concretes 

By  MYRON  S.  FALK.  Ph.  D. 

Instructor  m  Civil  EDglneering.  Columbia 

University 

THIS  book  contains  a  very  complete  report  of 
the  results  ot  tests  made  during  the  past 
fifteen  years,  and  gives  these  results  In  tablesand 
diagrams  classified  according  to  subjects.  It  is  a 
reference  book  that  should  be  In  the  library  of 
every  civil  engineer.  The  contents  Include  chap- 
ters on  Chemical  Properties  ot  Cement.  Physlrai 
Testa  ot  Cement.  General  Physical  Propertlea 
Elastic  Properties  in  General,  Tensile  Properties. 
Compressive  Properties.  Flexural  Properties  Re- 
port on  Uniform  Tests  of  Cemeot  by  the  Special 
Committee  ot  the  American  Society  of  CivU 
Engineers,  and  Constitution  of  Cement. 

Cloth  45x9  inches;  1S4  pages;  illustrated; 

price  $2.50  net,  postpaid. 

The  Myron  C.  Clark  Publishing  Co. 

355  Dearborn  Street.  CHICAGO,  ILL. 
13-21  Park  Row.  NEW  YORK 


The  Above  Photograph 

is  inserted  with  the  purpose  of  attracting  your  ATTEN- 
TION to  this  significant  contrast.  "Cost  Data,"  as 
originally  published,  had  604  pages;  "Cost  Data,"  as  pub- 
lished today,  has  OVER  1800  pages. 

This  new  edition  (price  .S5.00)  contains  FOUR  TIMES  as 
much  subject  matter  as  the  first  edition.  Its  four-fold  growth 
has  been  due  not  only  to  the  filling  of  man}^  gaps  that  formerly- 
existed,  but  to  the  addition  of  certain  kinds  of  cost  data  that 
interest  engineers  only. 

There  is  no  other  book  like  it ;  valuable  in  general,  indispensable 
in  civil  engineering  of  everv  description. 

It  contains  cost  data  covering  ever}'-  phase  of  construction 
work,  with  hundreds  of  diagrams,  photographs  and  other  tabulated 
matter  of  unusual  value. 

1841  pages,  4  3  4x7  inches  in  full  leather, 
$3.00,  postpaid. 

A   book  of  vital  importance. 

Full  descriptive  prospectus  will  bs  sent  you  on  request. 

The  Myron  C,  Clark  Publishing  Co. 

337  S.  Dearborn  Street, 
Chicago,  Illinois 
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Engineering  -  Contracting 

A  Weekly  "MethoJsand  Cost"  Journal 

for   Civil    Engineers   and  Contractors, 

Published  every  Wednesday  by 

THE  MYRON  C.  CLARK  PUBLISHING  CO. 
537   S.   Dearborn   Street.   Chicago. 

Telephone  Harrison  6198 

New  York  Office:  13-21  Park  Row 

Telephone  S613  Cortlandt 

HALBERT  P.  GILLETTE T^>i 

CHAS.  S.  HILL 

C.  T.  MURRAY >  Editors 

H.  B.  KIRKLAND   { 

J.  E.  MURPHY J 

MYRON  C.  CLARK Publisher 

F.  P.  BURT Manager 

SUBSCRIPTION  RATES  (Payable  in  Advance).— 
$$.00  a  year  (53  issues)  in  United  Stales.  Ctiba.  Mex- 
ico, Alaska.  Haivaii,  Guam.  Porto  Rico,  Philippine 
Islands  Republic  of  Panama,  Canal  Zone  and  Island 
of  Tutuila. 

tS.OO  a  year  (53  issues)  to  Dominion  of  Canada. 
$4.00  a  year  (52  issues  to  all  other  countries. 
Remittance  by  Draft.  Post  Office  or  Express  Money 
Orders. 
ADVERTISING  RATES  sent  on  application. 
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['ittsKiirs  Civu;  t_  ■.niniission.  \Vc  art-  pioinpt- 
c(l  tci  make  llli^  acknowledgement  and  to  re- 
view liricfly  the  vonmiis.sion's  work  by  the  re- 
port just  received  uf  Mr.  Frederick  Law  Olm- 
sted to  the  commission's  committee  on  city 
planning  on  a  jilan  of  improvement  of  the 
main  thoroughfares  and  public  buildings  and 
grounds  of  the  cit> .  We  urge  a  study  of  this 
document  by  evcrv  one  ciinccrned  in  city 
planning  and  beautifying,  but  our  more  par- 
ticular purpose  here  is  to  outline  briefly  the 
notable  work,  of  which  this  is  only  a  part, 
which  is  being  carried  out  liy  the  Civic  Com- 
mission. 

This  commission  began  its  work  by  a  report 
prepared  by  Bion  J.  .\rnold,  John  R.  Free- 
man and  Frederick  Law  Olmsted  outlining  a 
plan  cpf  procedure  of  city  [danning  for  Pitts- 
burg. This  report  stated  the  scope  of  and 
methods  of  investigation  on  the  following  sub- 
jects: Steam  Railroads.  Water  Transporta- 
tion. Electric  Railroads.  Street  Systems,  Pub- 
lic Lands  and  Buildings,  Water  System,  Sew- 
erage System,  Control  Over  Developments  on 
Private  Property,  Smoke  .\batement  and 
Building  Code.  The  range  of  study  recom- 
mended. It  will  be  observed,  was  wide  enough 
to  cover  practically  all  city  activities  affecting 
public  service  and  comfort.  The  important 
feature  is  that  these  studies  were  not  only 
recommended  but  have  largel\'  been  put  under 
way. 

The   first   of  these   specific  .studies   reported 

=^=^^^====^=^^=^====^=^       upon    was    the    transportation    problem.      The 

EDITORIAL:  study  was  made  by  Mr.   Bion  J.   Arnold,  and 

.Studie.5   for   City    Betteimeni    ,it    I'ittslmrg.  his  report,  considering   (  L)    immediate  surface 

Pa 557       railway     improvements,     (2 )     future    surface 

lletliod  of  Determining  the  Stresses  in  Guy  railway   improvements,    (3)    future  rapid   trau- 

Wire.s   557       sit   developments   and    (4)    legal    developments 

The  Chicago  Gas  Valuation 557       and   comprising  some  I'liO   pages,   was  present- 
ed late  in  11)10.    This  report  is  a  notable  analy- 
CONCRETE  SECTION:  jjs   of   traffic   opportunities   and   transportation 

Form  of  Cost  Recording  for   liinhliiig  Con-__         conditions  in  a  large  city.     Incidentally  it  may 

tractors    ■>•>&       ;.g    mentioned    that    the    stud\-    was    conducted 

Cost  of  a  Concrete  Hot  Water  Tank 559       directly   for  the  city  administration,  which  se- 

Concrete   Standpipes    560       ^^,j.gj  the  release  bv  the  Civic  Commission  of 

EARTH  AND  ROCK  SECTION:  '^'-  Arnold's  services  for  this  purpose. 

Methods  of  Constructing  a  95-ft.  Fill  Across  I"  a   similar  manner  the  city  administration 

Papio  Valley  on  the  Union  Pacific  Ry....560       lias  relieved  the  Civic  Commission  of  its  pro- 
Methods    and    Cost    of    Blasting    lii.iiOO    Cu.  posed      building      regulation,      sewerage,     and 

Yds.  of  Rock jti-       water  supply  studies.     .A  special  commission  is 

Method  and  Cost  of  Core  ririlling  fur  Min-  now   at  work   preparing  a   new   and   improved 

ing    Explorations    in    Missouri 5B-        building  code.    The  sewerage  problem  is  being 

studied  by  Mr.  .\llen  Hazen.   who  will  report 
ROADS  AND  STREETS  SECTION:  npon    a    comprehensive    sewerage    system    for 

Some   Notes   on   Object     Le-sson     Macadam  (he   city.      The   study   of   the   city's   water  sup- 

Roads   Constructed   in   IDOU-IHIO   by   the   U.  pjy  problem  is  planned  ffir. 

S.  Office  of  Public  Roads 563  j(-   jj   important    to   note   that   these    several 

Maintenance  of  Rural  Higliways 563       studies   have   been    and    are    being   made   with 

Metliod  of  Laying  Rock  Asphalt  Pavement. 564       reference   not  merely  to   present   demands  but 

The  Use  of  Mechanical  Tests  to  Determine  ^^,j(i,  f].,^  purpose  of  providing  for  years  ahead 

the   Relative   Value   of  Various   Stone  for^  ^^       ^^^l   f].,^   comprehensive   and   systematic   devel- 

Road  Construction   and   Maintenance 565        npment    of    the    city's    growth    along    aesthetic 

^,^    ,^. ,..-,.    .r-.T^T,-,^-  and  utilitarian  lines.     ,\s  stated  above,  we  are 

WATER-WORKS  AND   SFAX  h.R  ;-I^-' -TION .  ^,,^j  ^^^.^^^  ^,f  ^,,^.  ^.^^j,^^,^,  ,,„nprebensive  and 

Revision  of  Downtown   t,h.eago  s  ^e,ve.age_^^  systematic   plan    of    study' for   city   betterment 

'^^''^'^"'   ''  being  undertaken  by  any  other  large  .\merican 

R.AILWAY  SECTION.  "-'i'-V. 

The  Design  of  a  Timber  Treating  I'laiit  for_ 

Railroad  Use  j>is      Method    of    Determining   the    Stresses 

An  Analysis  of  the  stresses  in  Guy  Wires.. 570 

In  Guy  Wires. 

GENERAL  SECTION:  -j-],^  t|i{,,,r\    of  the   stresses  in  guv   wires  has 

Appraisal  of  Gas  Properth-s  in  Chuugo  and  ^^^^.^_  „i^j;i   recently,  one  of  the   few   neglected 

Investigation  as  to  Reason.-Lhle   Kates  lor__^  flg,^^  j,^   applied  mechanics.     No  logical  meth- 

•2^^ •>'-  Qd   (Qr  determining  such   stresses  has  existed, 

LETTERS  TO  THE  KLiITiii; oSl  .j^id    engineers    and   builders   have   been    coni- 

PERSOXALS    384  pelled  to  resort  to  rule-of-thunib  methods  that 

CATALOGS    ^84  ^^.^^e  often  erroneous. 

\n  another  column  of  this  issue  we  present 

o^    J-        J-        /~.-„.      -D   ^^   t      4.    DUt  a  paper  read  ])v   Mr.  W.   M.   Wilson  at  a   re- 

Studies   for   City   Betterment   at   Pitts-  ^.,.,',j  Veting  of  the  Western   Society  of  Fn- 

burg,   Pennsylvania.  gineers,  in  which  the  theory  of  stresses  in  guy 

.  wires  is  outlined,  and  a   method   of  determin- 

Pittsburg   has    been    lor    years—how    justly  j„g  ^•^^^^.^  is  proposed.     The   mathematical   de- 

we   do   not   venture    to    say— the   synonym    for  velopment  of  this  theorv  is  complex  and  woul, I 

absolute   utilitarian   smtidgmess   in   city  devel-  ^^  ^f  little  use  to  the  engineer  in  applying  the 

opinent.     We  are  safe,  however,  in  saying  that  method.     For  this  reason'  we  have  omil'te.i  that 

no   city   in   America   has   undertaken   so   thor-  portion   of  the  paper. 

ough   and  comprehensive  a  plan  of  study   for  n  ,„ay  tie  explained  briefly  that  this  analy- 

city  betterment  as  has  the  great  iron  and  steel  ^js  is  ba'sed  on  the  theory  of  the  cateuarv.  the 

making  center   of   the    United   States.     Entire  curve  in  wdiich  a  flcxible'cord  or  cable  of  nni- 

credit   for  this  work  cannot  be  given  to  any  fomi  weight  per  niiii  of  length,  and  carrying 

individual  or  to  any  single  citizens'  body,  but  only    its    own    weight,    will    h,iiig    when    sup- 

a  great  measure  of  it  is  doubtless  due  to  the  ported  at  two   points.     In   the   case   of   a   guy 
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wire  this  curve  is  determined  by  the  points 
where  the  wire  is  attached  to  the  stack  and  the 
anchor,  and  by  the  sag  in  the  wire.  The 
wire,  while  determining  the  form  of  the 
catenary,  is  only  a  part  of  it.  the  vertex  of 
the  curve  being  always  at  some  point  be- 
yond the  anchor. 

This  consideration  leads  to  an  ingenious  use 
of  a  function,  c.  which  is  defined  as  being  the 
length  of  a  theoretical  wire  extending  to  the 
vertex  of  the  catenary,  "whose  weight  is  equal 
to  the  horizontal  component  of  the  stress  in 
the  wire"  under  consideration.  In  this  way 
the  analysis  is  greatly  simplified,  and  the  com- 
plications involved  in  considering  the  wire  as 
a   flexible  tension  member  are  avoided. 

This  theory  is  applied  further  in  determin- 
ing the  stress  in  the  wire  when  the  stack  is 
in  a  deflected  position  owing  to  wdnd  or  the 
application  of  other  force.  In  such  a  case  a 
new  catenary  is  formed,  the  anchor  and  the 
point  of  attachment  to  the  stack — in  its  new- 
position — being  two  points  on  the  new  curve. 
The  form  of  the  theoretical  curve  is  thus  de- 
lermined.  as  before,  by  that  part  of  it  that 
coincides  with  the  curve  o^  the  actual  guy 
wire.  The  vital  feature  of  this  method  is 
found  in  the  fact  that  the  stress  placed  on 
the  guy  wire  by  the  stack  in  its  deflected  po- 
sition is  simply  the  stress  that  would  be  pro- 
duced by  the  weight  of  a  similar  wire  lying  in 
the  catenary  of  which  the  guy  wire  is  a  part, 
and  having  rigid  supports  at  the  point  of  at- 
tachment to  the  slack  at  the  vertex  of  the 
catenary. 

Several  points  of  immediate  practical  value 
are  brought  out  in  the  paper.  One  of  these 
relates  to  the  initial  stress  that  should  be 
placed  in  the  wire.  It  is  found  that  in  tight- 
ening any  wire  the  stress  increases  gradually 
until  a  certain  point  is  reached.  This  point  lies 
within  narrow  limits  and  is  determined  roughly 
in  the  process  of  tightening.  Stress  applied  be- 
yond tills  point  has  little  effect  on  the  sag  of 
the  wire,  and  any  tightening  beyond  this  point 
simply  produces  a  stretch  in  the  wire.  This 
fact  is  cle.-irly  demonstrated  by  the  curves 
shown  in  the  paper.  The  author  concludes 
that  this  sudden  increase  in  stress  in  the 
point  at  which  to  stop  tightening,  and  calls 
attention  to  the  fact  that  a  breaking  strain 
is  often  placed  in  a  wire  by  tightening  beyond 
this   point. 

Another  feature  to  be  considered  is  the  ef- 
fect of  the  slack  wire  when  the  stack  is  in  a 
deflected  position.  It  is  found  that  the  effect 
of  this  wire  is  not  negligible,  as  is  ordinarily 
assumed.  The  righting  force  exerted  on  the 
stack  under  any  given  condition  is  the  re- 
sultant of  the  forces  exerted  by  the  two  oppo- 
site wires. 

It  is  usually  assumed  that  the  flatter  the 
slope  of  the  guy  wires  the  greater  the  sta- 
bility of  the  stack.  It  is  demonstrated  in  the 
paper  that  this  is  not  the  case.  While  no 
definite  limit  is  set.  it  appears  that  when 
judged  by  the  magnitude  of  the  righting  force 
developed — which,  as  explained  above,  is  the 
resultant  of  two  opposite  forces — better  results 
are  obtained  with  a  slope  of  1  to  1  than  with 
a  slope  of  1,  vertical,  to  2,  horizontal. 

In  practice  there  is  one  indefinite  feature 
in  any  method  of  determining  the  stress  in  a 
guy  wire.  That  is  the  initial  stress,  men- 
tioned above.  It  may  be  added  that  in  any 
given  case  there  is  a  certain  stress  that  will 
insure  a  maximum  of  stability  in  the  stack 
without  placing  an  excessive  strain  on  the 
wire.  Owing  to  the  impracticability  of  meas- 
uring this  stress,  its  exact  magnitude,  within 
the  limits  mentioned  above,  must  depend  on 
the  judgment  of  the  operator. 


The  Chicago  Gas  AppraisaL 

Elsewhere  in  this  issue  ue  |)ubb>li  an  ab- 
stract of  the  report  of  Wm.  J.  Hagenah  on 
the  appraisal  of  the  properties  of  the  Peoples' 
(ias  Light  eS:  Coke  Co.  of  Chicago.  So  far  as 
can  be  ascertained  this  is  the  first  instance  in 
wdiich  an  appraisal  of  a  gas  property  of^  this- 
magnitude,  accompanied  as  the  appraisal  is  by 
detailed  explanation  and  reasoning  on^  every 
point,  has  ever  been  published.  For  this  rea- 
son and  because  of  the  fact  that  the  report 
embodies  eert;iin  principles  in  the  appr;iival  of 
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public  utility  properties  that  are  constantly  re- 
ceiving wider  acceptance  among  engineers  anil 
the  public,  we  believe  that  it  merits  the  un- 
usual amount  of  space  allotted  to  it  in  our 
columns. 

At  every  point  the  greatest  care  is  evident 
in  the  making  of  this  appraisal.  Inventories 
of  the  physical  property  wore  secured  from 
the  gas  company.  These  inventories  were 
used  as  a  basis  for  the  physical  appraisal,  but 
not  until  after  they  had  been  carefully  checked 
against  the  property.  In  the  case  of  structures 
plans  were  inspected  lor  the  purpose  of  dis- 
covering details  or  conditions  that  might  have 
added  to  the  cost,  but  that  were  not  discover- 
able by  an  inspection  of  the  property.  This  is 
merely  an  example  of  the  thoroughness  in  in- 
vestigation and  analysis  manifested  through- 
out the  appraisal. 

The  existence  of  non-visible  elements  of  ex- 
pense is  a  matter  that  is  often  overlooked  by 
appraisers,  but  experience  has  shown  that  this 
is  sometimes  a  feature  of  the  greatest  im- 
portance. This  is  particularly  the  case  with 
foundations.  Ordinarily  no  amount  of  in- 
spection of  the  structure  itself  will  reveal  the 
depth  of  the  foundation  or  the  difficulties  en- 
countered      in       placing       the       foundation. 


These  mailers  can  only  bo  determined 
by  an  inspection  of  the  plans  and  con- 
struction records.  If  those  are  not  available 
it  is  ollen  necessary  to  secure  the  evidence  of 
men  that  knew  personally  of  the  conditions 
encountered  during  construction. 

This  consideration  of  non-visible  elements 
of  expense  is  one  detail  of  a  broad  principle 
that  applies  not  only  to  the  physical  appraisal 
but  to  the  appraisal  of  the  so  called  "in- 
tangible values"  as  well.  That  principle  is 
brietiy  this;  l'"or  the  purpose  of  rate  making 
a  public  service  corporation  is  entitled  to  a 
valuation  that  includes  all  money  legitimately 
expended  in  constructing  the  plant  and  in  de- 
veloping the  business.  It  will  be  seen  that  this 
principle  is  broad  in  its  application.  It  in- 
cludes not  only  the  non-visible  elements  of 
physical  cost,  of  which  the  matter  of  founda- 
tions mentioned  above  is  one  instance,  but  it 
also  covers  losses  incurred  in  establishing 
and  building  up  the  business  during  the  early 
years  when  the  enterprise  was  not  a  paying 
proposition.  Any  public  service  corporation 
is  entitled  to  a  "fair  return"  on  its  invest- 
ment. These  development  losses  then  logical- 
ly include  not  only  actual  losses  of  capital  l)ut 
all  deficits  in  earnings  during  the  years  when 
earnings  were   less  than   a  "fair   return."      In 


the    case    of    the    Chicago   gas    company    this 
"lair  return"  has  been  placed  at  7  per  cent. 

The  application  of  this  principle  eliminates 
the  necessity  for  recourse  to  "going  value," 
"hypothetical  plant,"  franchise  value,  and 
other  methods  of  computing  "intangible 
value."  These  various  methods  were  consid- 
ered in  connection  with  this  appraisal  and  are 
discussed  in  the  report.  It  was  considered, 
however,  that  a  full  allowance  for  "develop- 
ment expense"  would  include  all  values  of  this 
nature  that  the  corporation  was  entitled  to 
hold  as  against  the  public, 

One  important  item  of  development  expense 
is  found  in  the  fact  that  prior  to  1897  there 
were  seven  different  gas  companies  operating 
in  the  city  of  Chicago.  This  led  to  much  du- 
plication in  plant  and  equipment  and  to  ex- 
pensive litigation  in  connection  with  the  final 
consolidation.  These  expenditures  were  as- 
sumed ultimately  by  the  Peoples'  Gas  Light 
and  Coke  Co. ;  they  are  held  to  be  a  legiti- 
mate development  expense,  since  they  were 
brought  about  by  the  granting  of  franchises 
by  the  public.  In  this  may  be  found  perhaps 
one  of  the  strongest  points  in  the  argument 
tliat  public  utilities,  from  the  point  of  view  of 
the  public  good,  are  natural  monopolies. 


CONCRETE    AND     REINFORCED    CONCRETE    SECTION 


A  Form  of  Cost  Recording  for  Build- 
ing Contractors. 

BY    M.-\SON   P.    PRITCH.ARD.* 

The  accompanying  forms.  Figs.  1  and  2,  il- 
lustrate a  cost  recording  system  used  by  a 
large  firm  of  building  contractors  in  Cincin- 
nati, O.  One  form,  as  will  be  seen,  covers 
practically  every  item  of  work,  whether  the 
structure  is  a  small  residence  or  a  large  of- 
fice building.  Referring  to  the  large  form, 
we  have,  first  of  all,  the  number  of  the  con- 
tract, No.  120;  the  amount,  $15,000;  the  name 
of  the  party,  Jas.  E.  Anderson ;  his  or  their 
address,  in  this  case  Cincinnati,  Ohio;  date  of 
contract,  May  1,  1911;  the  lot  number.  No.  1-5; 
the  subdivision,  Emery;  the  street  upon  which 
the  lot  is  located.  Maple  Ave. ;  and  the  city  or 
town  in  which  it  is  to  be  located,  Cincinnati, 
Ohio.     The   first   column  shows   the   date   on 

•53  Wiggins  Block.  Cincinnati,  O. 


which  subcontract  is  accepted,  the  next  the 
name  of  subcontractor  and  the  third  the  total 
amount  of  subcontract's  bid,  regardless  of  to 
what  it  may  possibly  refer.  This  total  is  then 
distributed  in  columns,  as  indicated,  according 
to  the  work  that  this  particular  subcontractor 
has  bid  upon.  For  instance,  Crane  &  Co.  bid 
(accepted)  is  $l,y.50,  distributed  as  follows: 
Drains,  $100;  plumbing,  $4-50;  heating,  $500; 
tile  work,  $200 ;  service  pipes,  $100.  These 
figures  are  of  course  not  correct,  but  are  used 
as  illustration  only.  Each  and  every  subcon- 
tract is  listed  as  above  stated  (and  there  may 
be  several  bids  accepted  for  the  same  class  of 
work,  which  is  then  divided).  The  total 
amount  contained  in  the  first  column,  called 
amount,  is  added  after  the  completion  of  con- 
tract. In  this  case.  No.  120.  the  aggregate 
amounts  of  the  entire  component  parts  of  this 
structure  must  and  should  correspond  with 
the  first  columns  mentioned  previously.  These 
several  component  totals  are  then,  after  proof 


has  been  made  showing  positively  that  there 
has  been  no  omission  of  amounts  or  incorrect 
figures,  carried  forward  to  the  summary  at 
the  right  of  sheet.  This  summary  is  only  a 
matter  of  convenience ;  it  shows  at  a  glance 
the  total  cost  of  the  various  parts  of  con- 
struction. In  the  summary  the  amount  of 
contract  is  stipulated.  The  difference  which 
m.iy  exist  between  the  cost  and  the  contract 
price  renders  at  once  the  gross  profit  upon 
this  particular  contract,  No.  120.  There  is 
also  a  miscellaneous  column  which  would 
take  care  of  any  items  not  mentioned  on  the 
form.  The  names  and  amounts  of  subcon- 
tracts are  taken  from  a  small  form,  printed 
in  duplicate  and  numbered  consecutively,  giv- 
ing the  name  of  the  subcontractor,  the  amount 
of  contract,  and  upon  which  work  the  mate- 
rial is  to  be  used.  This  original  is  forwarded 
by  mail  or  in  person,  as  the  case  may  require, 
the  duplicate  is  then  entered  on  the  contract 
form  1,  to  which  it  refers.    All  issues  of  these 


CONTRACT  NO.  120 

AMOUNT  OF  CONTRACT:  $15,000.00 


NAME:  James  E.Anderson        ADDRESS:   Cincinnati,  Ohio 
DATE;  May  1st,   1011  Phone:  M  544 


Date 
1911 

Name 

L.    F. 

o 
< 

6 

o 

C 

B 

Oh 

c 
.o 

f> 
o 

_o 

T3 
C 

o 

3 

c 
D 

o 
■^> 

1) 
B 

<u 
U 

o 

c 
2, 

o 
en 

u 

g 

S 

1 
S 

c 

o. 

O 

8 

OS 

May  15 

"      20 

"      21 

"      23 

"      27 

"       30 

June    1 

1 

1 

2 

••       2 

"       3 

••        4 

4 

4 

4 

"       5 

Adams  &  Co. 
City  of  Cincinnati 
L.  Andrews 
Johnson  &  Co. 
Ohio  Cut  Stone  Co. 
Crane  &  Co. 
Hill  Electric  Co. 
Ferris  *  Co. 
Hardwood  Door  Co. 
Pape  Bros. 
J.  W.  .Moss 
J.  A.Adams 
Pittsburgh  Glass  Co. 
Cincinnati  Roof.  Co. 
James  &  Co. 
Evans  Bros. 
Baer  Nursery  Co. 
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subcontracts  contain  the  number  of  the  con- 
tract record.  No.  120  in  this  case.  The  con- 
tractor is  charged  with  the  full  amount  of  the 
contract  and  the  construction  account  is  cred- 
ited with  a  like  amount :  the  subcontractors 
are  credited  at  the  end  of  each  month  with 
the  specified  amounts  of  their  subcontract  and 
construction  account  charged.  Every  matter 
pertaining  to  a  contract  has  a  given  nimiber, 
regardless  of  what  it  may  possibly  be,  and  is 
filed  in  a  vertical  binder,  giving  the  number 
of  the  contract  and  the  contractor,  where  it 
can  be  easily  located.  It  can  readily  be  seen 
by  referring  to  the  forms  that  if  this  method 
is  carried  out  there  would  be  very  little  or  no 
difificulty  at  all  in  ascertaining  the  gross  profits 
of  each  contract  and  the  ;imount  expended ;  of 
course  this  does  not  at  all  include  the  usual  ex- 


and  thereby  give  his  client  something  definite 
in  the  way  of  probable  costs. 


DICKMAN   &   ORTMAN 

ARCHITECTS 
and  BUILDERS 
402  Provident  Bank  Bldg. 
Seventh  and  \'ine  Sts. 
Phone  Canal  72 
Contract  No.  120  Order  No.  495 

CRANE  &  CO  ^"^  ""'"  ^'"'^^r  ^'"-  on  your  Invoice. 

Cincinnati.  O..  B-SO-1911. 
Please  deliver  to  us  at  lot  15,  Emery  subdivision. 
Maple  Avemte,  the  following: 

Material  for  Drains, 
"  "     Plumbing, 

"    Heating. 
"  "     Tile  Work, 

"  "    Sert'HC  Pipe, 


SIOOOO 
iSO.OO 
600.00 
200.00 
100.00 


S1350.00 
Invoice  must  be  rendered  to  our  otBce  immediately 
upon  delivery. 

DICKMAX    &  ORTMAN. 

Per  A. 


penses  of  office,  salaries,  etc.  Tlie  only  object 
of  this  form  which  is  bound  in  a  book  is  to 
give  very  positive  and  definite  information  at 
once.  As  previously  stated,  every  matter  per- 
taining to  a  contract  is  known  by  contract 
number  only.  The  old  method  of  keeping 
track  of  subcontracts  was  to  throw  them  in  a 
file  and  let  it  go  at  that.  The  consequence 
was  that  if  the  owner  or  architect  came  in 
for  any  information  a  half  day  or  more  was 
lost  hunting  up  the  subcontractor's  bid  to  see 
how  it  was  distributed.  With  the  present 
method  the  whole  history  of  the  contract  can 
be  seen  at  a  glance.  It  serves  also  another 
purpose,  inasmuch  as  it  serves  as  a  guide  for 
the   contractor   to  bid   on    future   similar   jobs 


Cost  of  a  Concrete  Hot  Water  Tank. 

The    accom]ian\  iug    sketch    shows    the    plan 
and   section   nf   .1   cniirrele  hot   water   tank   m- 


pails  of  water.  This  proportion  is  based  on 
an  actual  test  made  with  a  box  holding  exact- 
ly 1  cu.  ft.  The  tank  walls  required  44.7  cu. 
yds.  of  concrete,  containing  3.114  bags  of  cem- 
ent per  yard,  while  the  footing  course  re- 
quired .jU  en.  yds.  of  leaner  mixture,  in  which 
only  1.4  liags  of  cement  per  yard  were  used. 
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Reinforced  Concrete  Hot  Water  Tank. 


stalled  during  tlie  summer  of  1908  at  the 
Aldin  Colliery  near  Wilkesbarre,  Pa.  The 
shape  of  the  tank,  as  described  by  W.  Horton 
in  the  Engineering  and  Mining  Journal,  is 
octagonal  with  a  diameter  of  19  ft.  3  ins.,  as 
shown  in  the  sketch. 

One  cubic  yard  of  the  concrete  used  in 
liuilding  the  tank  consists  of  the  following 
materials:  12  wheelbarrows  of  sand,  4  wheel- 
barrows of  ashes,  3.64  bags  of  cement  and  1(3 


The   following   is   the   itemized   cost    of   the 
construction  : 

Labor    $173.21 

Sand,   ail  loads  at  .")0  cts 27. .io 

Cement,    ;!0V„    bhls "O.iS 

Lumber    and    iiail-s 2L.S0 

Wire  ropi:'S  and  scrap  pieces 4.00 

$297.99 

This  makes  94.7  cu.  yds.  of  concrete  at  $3.14 
per  cu.  yd.    The  capacity  of  the  tank  is  23,184 


ERECTED   OX   LOT  No.   15 


SUBDIVISION:  Emery 


STREET:  Maple  Ave. 


CITY:   Cincinnati,  Ohio 
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gals.,  or  L'-l'i  gals,  per  cu.  yd.  of  concrete ;   it 
thus  cost  1.28  cts.  per  gal.  of  capacity. 

The  tank  is  reinforced  with  "s-in.  old  wire 
ropes,  whicli  are  placed  alKUit  1  ft.  apart,  as 
shown  in  the  sketch.  After  the  form  was  re- 
moved, the  inside  of  the  tank  was  faced  and 
plastered  so  as  to  fill  up  all  the  pores  and  to 
prevent  leaking.  The  tank  is  covered  with 
3'16-in.  steel  sheets,  which  rest  on  three  ot>- 
Ib.  rails  (.not  shown  in  sketch).  Upon  the 
sheet  iron  there  is  a  stack  30  ins.  in  diame- 
ter. 12  ft.  hish. 


Concrete  Standpipes.* 

It  is  interesting  to  know  that  the  lirst  staniV 
pipe  erected  in  this  countrv  was  that  at  Lit- 
tle Falls,  N.  J.,  in  18!i!\  to  date  there  have 
been  o3  Iniilt  in  this  country  and  abroad.  Of 
these,  thirteen  have  been  erected  in  New  Eng- 
land, which  would  indicate  that  engineers  and 
water  companies  here  have  more  faith  in  this 
type  of  construction  than  in  any  other  part 
of  the  world. 

The  Aberthaw  Construction  Co.  have  built 
two  large  standpipes  and  a  tank,  the  smaller, 
-10  ft.  in  diameter  and  TO  ft.  high,  at  Westerly, 
R.  I.,  and  the  larger  at  Attleboro,  Mass.,  -jO 
ft.  in  diameter  and  100  ft.  high  to  water  level. 

The  .-Xttleboro  standpipe  was  designed  on 
the  basis  that  the  hoops  take  the  entire  load 
with  a  unit  stress  in  the  steel  of  13,500  lbs. 
per  sq.  in.  In  order  not  to  have  the  bars  too 
close  together,  IJX  in.  diameter  bars  were 
used  in  two  row'S,  from  the  bottom  of  the 
standpipe  to  a  height  of  61  ft.  From  01  ft.  to 
81  ft.,  a  single  row  of  lyi  in.  diameter  bars  were 
used.  From  81  ft.  to  100  ft.  the  bars  were 
1'^  in.  diameter.  In  the  upper  1-5  ft.  of  the 
height,  the  section  of  steel  was  kept  con- 
stant, although  the  hoop  stresses  from  the 
water  were  constantly  diminishing  to  the  top. 
This  was  done  to  provide  for  possible  stresses 
caused  by  the  formation  of  ice  in  the  stand- 
pipe^ 

•Abstract  of  paper  read  before  the  Boston  So- 
ciety of  Civil  Engineers  by  Leonard  C.  Wason, 
President  of  the  Aberthaw  Construction  Com- 
pany, of  Boston,  Mass. 


The  walls  of  the  standpipe  startcil  witli  a 
thickness  of  18  ins.  at  the  bottom  and  tapered 
to  a  thickness  of  8  ins.  at  the  top. 

In  order  to  space  the  reinforcing  bars  an 
exact  distance  apart,  4  in.  channels  with  f's 
in.  punched  holes  through  both  flanges  were 
used.  The  chatmels  were  set  upright  at  in- 
tervals of  about  15  ft.,  c.  to.  c,  a  ,'4  in.  rod 
was  passed  through  the  holes,  and  the  hoops 
were  rested  directly  on  the  ends  of  these 
'4  in.  rods,  wdiich  were  then  bent  up  to  secure 
the  hoop  firmly.  From  the  height  of  61  ft. 
to  the  top,  3  in.  channels  were  used  for  spac- 
ers. The  floor  of  the  standpipe  was  12  ins. 
thick  and  met  the  wall  with  a  curve  whose 
radius  was  5  ft.  The  top  surface  of  the  floor 
was  reinforced  with  %  in.  square  twisted  bars 
6  ins.  on  centers  each  way.  The  foundation 
consisted  of  a  slab  about  IS  ins.  thick  but 
under  the  walls  of  the  standpipe  the  depth  of 
this  slab  was  increased  to  4  ft.  for  the  width 
of  5  ft.  A  concrete  curb  3  ft.  high  and  12 
ins.  thick  was  built  around  the  outside  at 
the   bottom. 

.\  gate-house  enclosing  various  valves  was 
erected  at  one  side  and  access  to  the  interior 
of  the  standpipe  could  be  obtained  through  a 
passage  in  the  same.  The  roof  was  Guasta- 
vino  tile  dome,  suitably  ventilated. 

The  method  used  in  splicing  the  ends  of 
the  bars  together  may  be  of  interest.  These 
bars  were  obtained  long  enough  so  that  three 
would  reach  entirely  around  the  circumfer- 
ence with  a  lap  of  40  diameters  at  each  joint. 
Two  wire  loop  clips  were  then  used  at  each 
splice  to  insure  the  bars  being  held  firmly  to- 
gether. By  actual  test  at  the  Watertown  Ar- 
senal these  clips  alone  were  found  sufficient 
to  secure  the  full  working  stress  of  the  bare 
bars. 

From  our  experience  with  this  standpipe 
and  the  one  we  erected  at  Westerly  later,  I 
believe  the  addition  of  considerable  vertical 
reinforcement  in  the  lower  8  or  10  ft.  of  the 
standpipe  wall  would  assist  very  materially 
and  perhaps  entirely  obviate  the  formation  of 
a  horizontal  crack  in  the  lower  few  feet  of  a 
standpipe.      The    walls   under    water    pressure 


nnist  increase  in  circumference.  .-Vt  the  bot- 
tom of  the  standpipe,  however,  this  increase 
in  diameter  cannot  take  place  owing  to  the 
rigid  connection  of  the  wall  with  the  floor. 
It  is  apparent  then,  that  unless  precautions 
are  taken,  either  by  the  use  of  very  low 
stresses  in  the  hoops  or  by  the  addition  of 
vertical  steel  bars,  there  may  be  a  distinct 
movement  back  and  forth  on  some  joint  in 
the  standpipe.  That  this  movement  is  pres- 
ent is  further  indicated  by  the  fact  that  when 
a  standpipe  has  been  kept  full  of  water  for 
some  time  the  leakage  through  these  joints 
almost  entirely  disapjiears,  but  on  emptying 
and  refilling  the  standpipe  the  little  dams 
formed  have  apparently  been  broken  down  as 
the  leakage  again  occurs  as  vigorously  as  at 
first. 

In  the  Westerly  standpipe  we  endeavored  to 
take  care  of  this  by  increasing  the  amount  of 
steel.  At  the  lowest  foot  the  stress  is  6,000 
lbs.  per  sq.  in.  This  stress  was  increased 
1,000  lbs.  for  each  foot  in  height,  until  we 
reached  a  ma.ximum  stress  of  about  12,500 
lbs.  per  sq.  in.  No  vertical  steel,  however, 
was  used  and  on  filling  the  standpipe  we 
found  that  with  a  inaximuin  head  of  water 
that  a  small  line  of  dampness  occurred  in  a 
horizontal  joint  about  3^2  ft.  above  the  floor 
of  the  tank.  This  damp  place  was  nearly  30 
ft.  long. 

Quite  different  methods  were  used  in  erect- 
ing the  Attleboro  and  Westerly  standpipes. 
In  the  case  of  the  former,  a  large  tower  of 
pine  timbers,  properly  braced,  was  erected. 
On  the  top  of  this  were  placed  two  bull-wheel 
derricks.  Concrete  was  handled  in  a  bottom 
dump  bucket  swung  to  the  position  desired 
by  the  derricks,  dumped  in  boxes  and  shov- 
elled into  the  wall.    Wooden  forms  were  used. 

At  the  Westerly  standpipe,  the  plant  con- 
sisted of  a  simple  concrete  mixer  fed  by 
wheelbarrows.  The  mi-xed  concrete  was  de- 
livered to  an  ordinary  elevator,  hoisted  to  a 
hopper  erected  on  the  elevator  tower  where 
it  was  dumped,  and  from  which  it  was  fed 
into  wheelbarrows  and  shovelled  into  place. 
Steel  forms  were  used. 


EARTH        AND        ROCK        SECTION 


Methods  of  Constructing  a  95-ft.   Fill 
Across  Papio  Valley  on  the  Union 
Pacific  Ry. ;  A  Comparison  of 
Costs  of  Excavation  by  Old 
and    Modern    Outfits. •■ 
The    construction    of    a    95-ft.    fill    for    the 
Union  Pacific  Ry.  over  the  Papia  Valley  fur- 
nished a  valuable  lesson  in  constructing  heavy 
fills  on  soft  ground.     Also  the  investigation  of 
conditions   and   of  handling  machinery  devel- 
oped   interestmg    information    on    plant    eco- 
nomics. 

The  work  in  question  consisted  of  a  large 
railroad  fill  95  ft.  from  base  of  rail  to  the 
bottom  of  the  valley  and  three-quarters  of  a 
mile  long.  The  material  was  hauled  from  a 
cut  a  little  over  2  miles  away,  of  almost  the 
same  depth  as  the  fill,  but  considerably  short- 
er. The  method  of  constructing  this  fill  con- 
sisted of  erecting  a  timber  trestle  to  the  full 
height  for  the  entire  length,  the  bents  of 
which  were  set  upon  piles  driven  about  20  ft. 
into  the  soft  gumbo  to  a  firm  bottom ;  the 
trains  loaded  at  the  cut  were  brought  over 
the  temporary  track  and  backed  out  on  the 
trestle  and  there  discharged,  filling  the  trestle 
to  a  height  of  about  30  ft.,  500  ft.  in  advance 
of  a  second  30-ft.  layer,  and  again  this  sec- 
ond layer  was  kept  about  500  ft.  in  advance 
of  the  third  layer.  This  third  layer,  how- 
ever, raised  the  fill  only  about  20  ft.,  requir- 
ing a  final  layer  to  give  the  remaining  15  ft. 
Tfie  stepping  off  of  the  fill  in  this  way  was 
supposed  to  gradually  impose  the  load  upon 
the  soil  and  iiermit  the  weight  to  squeeze  the 

•Abstracted  from  a  paper  by  Mr.  John  W. 
King  in  tlie  .lournal  of  the  American  Society  of 
Kngmceiing   Contractors   for  April,    1911. 


w'ater  out  of  the  soft  material  and  allow  it  to 
solidify  before  applying  a  greater  load.  The 
weight  of  the  trestle  structure  and  the  equip- 
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Fig.    1 — Sketch   of   Device  for  Boring 


ment  were  presumably  carried  by  the  piles. 
The  fill  had  been  raised  this  .way  until  the 
last  layer  had  been  nearly  finished,  when 
without  warning  the  valley  floor  underwent  a 
decided  change,  much  in  the  nature  of  an  up- 


heaval. While  the  earth  fill  settled  down  in 
places  many  feet,  the  trestle  was  thrown  bad- 
ly out  of  line  and  level  and  condemned  as  un- 
safe for  further  use.  The  contractor  then 
changed  his  equipment  to  the  lightest  form  of 
narrow  gage  and  after  expending  another 
eight  months,  succeeded  in  rebuilding  the  fill 
to  its  required  height.  Soundings  had  been 
taken  by  the  railroad  company  at  the  time  of 
location  and  the  contractor  accepted  the  work 
with  full  knowledge  of  the  railway  com- 
pany's borings.  He  considered  the  subsoil 
sutliciently  strong  to  support  the  superim- 
posed load,  with  the  feeling  that  a  slip,  should 
one  occur,  would  be  but  surface  dislodge- 
ment,  and  its  effects  would  be  of  little  conse- 
quence. The  slip  that  did  occur,  however,  had 
a  inuch  more  far  reaching  effect,  that  might 
have  been  avoided  had  the  contractor  realized 
the  situation  and  provided  for  this  contingen- 
cy in  the  beginning. 

The  geological  formation  of  the  Papio 
Valley  consisted  of  a  stratum  of  gumbo  about 
15  ft.  thick,  underlying  which  was  a  bed  of 
yellow  clay,  hard  and  compact,  12  to  15  ft. 
thick,  in  some  places  20  ft.  thick.  Beneath 
this  was  a  stratum  of  water-bearing,  fine 
smooth  sand,  some  10  or  15  ft.  thick,  overly- 
ing a  limestone  base. 

The  general  appearance  of  the  valley  was 
one  of  unbroken  smoothness  except  the  de- 
pression of  the  creek  which  drew  off  the  sur- 
face water — there  was  not  a  rock  visible,  not 
even  a  stone  the  size  of  a  man's  hand;  noth- 
ing but  dry  river  silt — and  upon  this  was  to 
be  placed  a  fill  of  the  same  dried  alluvial  ma- 
terial 05  ft.  high,  a  narrow-  belt  across  the  en- 
tire valley.  When  the  load  of  this  new  fill 
.iirew  sufiicicnt,  the  clay  supporting  strata  un- 
derneath broke  through  at  the  point  of  maxi- 
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mum  weight,  which  was  near  the  center  of 
the  embankment,  and  settled,  displacing  the 
material  from  underneath  the  trestle  and 
crowding  it  out  and  away,  effecting  a  wave- 
like action,  elevating  the  once  level  floor  of 
the  valley  in  several  graduated  hills,  the  high- 
est being  elevated  nearly  30  ft.,  about  300  ft. 
from  the  center  of  the  fill. 

This  particular  phase  has  caused  the  writer 
to  go  deeply  into  this  subject,  with  a  view  of 
determining  the  stabilty  of  substructures  of 
this  nature,  and  he  has  tabulated  various  in- 
formation, some  of  which  he  respectfully 
submits.  Our  first  operation  is  to  determine 
the  weight  superimposed  upon  the  ground 
from  the  fill,  our  premises  being  that  for 
loosely  placed  earth  the  weight  is  in  direct 
proportion  to  the  height  and  that  the  triangu- 
lar cross  section  does  not  distribute  the  load 
uniformly,  but  imposes  it  upon  the  foundation 
beginning  with  zero  at  the  edge,  and  increases 
to  the  maximum  at  the  center.  Therefore  at 
the  center  of  a  P.5-ft.  fill  a  square  foot  of  base 
supports  all  above  it:  should  this  material 
weigh  2  tons  per  cu.  yd.,  or  about  l.JO  lbs.  per 
cu.  ft.,  as  it  might  do  if  compressed  by  the 
continual  dumping  on  top,  the  weight  on  this 
column.  1  ft.  square  and  0-j  ft.  high,  would  be 
approximately  7  tons — really  a  very  large 
amount  for  a  soft  foundation. 

These    loads    for    fill    of    various    heights — • 


Clean  dry  sami.  natural,  2  to  4  tons  per  sq.  ft. 
Good,   solid,   ii.iiiiial  earth,   dry,   4   to  6   tons  per 

sq.  ft. 
or,    according    to    tlic   Union    Pacific's    Standard 
c  s. 

Detail  Sheet,  cntith.d  dated  Oct.   11.   1905: 

SG 

Tons 
per  sq.  ft. 
Ultimate  rc-sistanc.    ^.f  alluvial  adohc...     O.i-. 

Sand,  dry  and  fli-an 2.0 

Sand,  compact   4.0 

Gravel    S.O 

Clav,  moist   1.0 

Clay,  in  thick   heds 4.0 

Bed-rock    5.0 

Hard  rock    20.0 

Therefore,  with  a  s\iperimposed  load  of  7 
tons,  we  should  look  for  resistance  sufficient 
to  withstand  this  weight,  which,  according  to 
the  last  table,  will  be  found  under  rock  only. 

With  well  packed  gravel  and  thick  beds  of 
clay  the  loading  has  reached  the  ultimate 
strength  of  the  subsoil  at  the  level  of  the  sur- 
face, while  at  the  level  of  the  clay  substratum 
the  accumulated  weight  of  fill  and  surface 
soil  amounted  to  a  trifle  over  8  tons  per  cu. 
ft. ;  more  than  the  clay's  resistance.  There- 
fore, the  real  foundation  on  which  the  piles 
should  have  rested  was  at  bed  rock,  at  which 
point  the  weight  would  be  nearly  11  tons  per 
sq.  ft. 

Boring  Dd'icc. — If  the  contractor  has  any 
doubts    as    to    his    subsoil    and    foundation,    a 


In  open-cut  mining  work,  where  the  writer 
first  employed  this  method,  it  was  customary 
to  lay  off  our  tract  of  land  to  be  examined  in 
squares  of  10  ft.,  so  that  each  square  con- 
tained 100  sq.  ft.,  staking  the  corners,  and  at 
each  stake  we  sounded  with  the  above  method 
and  charted  the  results,  and  in  this  way  deter- 
mined the  extent  of  our  beds,  with  the  amount 
of  overburden  necessary  to  be  removed.  We 
always    found   this   method    very   satisfactory. 

As  the  cost  of  making  these  soundings  we 
found  that  two  men  were  sufficient,  and  they 
were  capable  of  sounding  from  10  to  1-5  holes 
per  hour. 

Choosing  a  Plant — In  the  average  soft  ma- 
terial the  steam  shovel  has  the  capacity  to  ex- 
cavate as  many  hundreds  of  yards  as  the 
shovel  dipper  will  hold  in  a  given  hour;  i.  e..  a 
3%-yd.  dipper,  for  instance,  on  a  good  effect- 
ive shovel  working  in  gravel  should  load 
upon  cars  3.50  cu.  yds.  bank  measure,  which, 
by  the  way,  is  not  too  much  for  a  good  shovel 
to  do :  they  often  run  much  higher  if  they 
have  a  chance.  Now  the  problem  is  to  take 
3.50  cu.  yds.  away  from  the  shovel  in  cars 
every  hour.  Should  the  distance  from  the 
shovel  to  the  dump  consume  a  running  time 
of  10  mins.  and  10  mins.  are  consumed  in 
dumping  and  replacing  the  cars  ready  for 
transit,  and  10  mins.  in  transit  to  return  to 
the  shovel,  the  total  time  consumed  would  be 
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Fig  2 — Section  Through  95  Ft.   Fill   Showing  Subsoil  Strata 
BeforcSettlement. 


Fig.  3— Section  Through  95  Ft.   Fill   Showing  Subsoil    Strata 
After  Settlement. 


with  ciiiic  contents  for  both  single  and  double 
track — estimated  timber  and  quantity  of 
irons  for  both  a  temporary  and  permanent 
trestle,  also  estimated  weights  of  steel  via- 
ducts of  corresponding  heights,  are  submitted 
in  Table  I : 

For  the  resistance  of  soils  we  will  present 
two  tables,  one  taken  many  years  ago,  which 
the  writer  has  used  in  his  considerations  with 
the  best  results,  as  follows : 

Ultimate  resistance  of  soils  for  foimdations: 
Compact  bed-rock,  granite  or  equivalent,  30  tons 

per  sq.  ft. 
Compact    bed-rock,    limestone.    Northern,    sound, 

25  tons  per  sq.  ft. 
Compact  bed-rock,   sand.stone.    Xoi'tlieni,   red,   20 

tons  per  sq.  ft. 
Soft   friable  rock,   shales,    etc.,    ;    to    10   tons  per 

sq.  ft. 
Clays,   in   thick   beds,   absolutely  dry.   4   tons  per 

sq.  ft. 
Clan's,   in   thick  beds,   moderately  dry,  2  tons  per 

sq.  ft. 
Soft  clays.  1  ton  per  sq.  ft. 
Dry  coarse   gravel,   well  packed.   0  to  S  tons  per 

sq.   ft. 
Compact    dr^•    sand     well    cemented,    4    tons    per 

sq.  ft. 


very  simple  device,  used  twenty-odd  years 
ago  by  the  writer,  and  many  times  afterward, 
would  furnish  him.  with  a  little  skill,  all  this 
information  very  cheaply.  The  instrument  re- 
ferred to  is  a  bar  of  hexagon  or  octagon 
steel,  the  end  of  which  is  swedged  and  en- 
larged at  the  butt  and  tapered  to  a  point  at 
the  ends:  the  sides  of  the  head  are  corru- 
gated with  a  cutting  edge.  On  the  opposite 
end  the  bar  has  a  T  handle  riveted  firmly  to 
the  shank,  and  this  shank  or  rod  may  be  20  to 
2-5  ft.  long,  often  more.  The  method  of  op- 
erating is  to  raise  this  rod  to  a  vertical  posi- 
tion with  the  sharp  bit  on  the  ground  and 
then  by  churning  the  rod  drive  same  into  the 
earth  until  the  bit  reaches  a  resistance.  If 
continued  churning  does  not  remove  or  pene- 
trate the  obstacle  in  its  path,  several  hard 
churns  will  dislodge  particles  from  the  ob- 
struction, and  by  twisting  the  handle  around 
several  times  the  particles  will  lodge  within 
the  cutting  edge  of  the  bit.  and  may  be 
brought  to  the  surface,  where  they  may  be 
examined  and  their  substance  determined. 


TABLE   I. 


•  Earth   Fills. 
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43 
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0  = 
12 
13 
14 
15 
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1,200 
1,320 
1,440 
1,560 
1,680 
1.800 
1,920 
2,040 
2,180 
2.300 


only  30  mins.  Therefore  two  trains  handling 
175  cu.  yds.  bank  measure  will  about  equalize 
the  product  of  the  shovel  and  furthermore 
the  length  of  train  is  dependent  upon  the 
length  of  haul  in  inost  cases,  or  at  least  the 
time  the  train  is  away  from  the  gravel  pit ; 
for  one  train  should  finish  loading  and  start 
on  its  way  to  the  dump  just  as  the  other  train 
returns  and  is  ready  to  load. 

In  choosing  the  proper  car  to  be  used  the 
preliminary  consideration  is  to  arrange  the 
larger  cars  in  their  respective  orders  by  sep- 
arating them  in  their  various  classes.  One 
variety  we  term  static  cars,  which  differ  from 
those  of  a  rotary  variety. 

The  static  cars  consist  of  those  cars  ar- 
ranged to  withhold  their  burden  in  a  quiescent 
state  and  are  unloa<led  by  the  opening  of  a 
gate  or  partition  in  the  bottom  or  side,  allow- 
ing the  load  to  flow  gradually  out  of  these 
respective  openings.  Their  great  effectiveness 
is  obtained  in  discharging  an  easily  flowing 
burden  usually  between  the  rails  or  in  the 
center  of  the  track.  They  discharge  readily 
material  containing  a  certain  amount  of  "life" 
— that  is,  a  material  that  does  not  adhere  to 
itself  or  the  car,  such  as  sand,  rock,  ballast, 
gravel,  etc.^and  cars  like  the  Rogers,  Hart 
Convertible,  Goodwin,  National  Duinp,  Ingles- 
by,  etc.,  are  developed  along  these  lines  with 
great  success. 

With  the  rotating  car,  which  is  of  the  old- 
est principle,  the  body  is  overturned  or  tilted 
to  an  angle  to  discharge  the  burden  on  either 
one  side  or  the  other  or  on  both  sides  of  the 
track.  Connected  with  the  motion  of  over- 
turning of  the  body,  the  sides  or  gates  that 
retain  the  burden  arc  arranged  to  open  auto- 
matically by  lifting  or  lowering,  or  to  loosen 
and  swing  outwardly,  whereby  they  effectual- 
ly dislodge  material  that  would  adhere  to  the 
floor  or  sides  of  static  cars,  such  as  clay, 
earthy  soil,  cellar  dirt,  alluvial  material,  etc. 

There  are   onlv   about   five   varieties   of   ro- 
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tating  cars  that  arc  activciv  in  llic  liokl— viz. : 
the  Western,  the  Oliver,  the  Lawson,  King- 
Lawson,  and  the  King  auto-pncnniatic  cars.' 

In  the  selection  of  the  type  of  car  most 
adaptable  to  his  needs  the  contractor  nuist 
also  consider  his  track  and  road  hcd  and  ar- 
rive at  the  nia.xinunn  weight  of  car  and  load 
he  may  transport.  Should  he,  however,  have 
a  suitable  road  bed  with  hcavv  rail  and  dump 
over  the  sides  of  a  single  track  trestle,  then 
the  he.-iviest  of  equipment  may  be  used,  and 
the  units  of  this  intermittent  conveying  sys- 
tem be  reduced  to  the  fewest  possible  number, 
each  with  the  greatest  burden,  which  is  to  be 
found  with  the  Lawson  car,  having  33  cu.  yds. 
displacement  and  a  dead  weight  of  .")8,000  lbs,, 
or  a  load  upon  the  track  of  about  80  tons  per 
car,  distributed  over  eight  wheels.  This  would 
require  a  train  of  live  cars  or  a  car  equipment 
of  ten  cars  in  service,  to  which  one  more 
should  be  added  to  provide  against  break- 
downs—in all  eleven  cars.  Hut  this  equipment 
is  limited  to  a  single  track  use.  as  the  cars 
are  provided  with  two  longitudinal  boxes 
which  must  be  dumped  on  both  sides  of  the 
car. 

But  should  it  be  necessary  to  dump  this 
burden  all  to  one  side,  then  such  a  car  as  the 
King  auto-pneumatic  "Class  P,"  of  nearly  the 
same  size,  would  be  required.  The  Lawson 
car,  from  actual  timing  on  the  trestle,  dumped 
four  loaded  cars,  replaced  same  and  started  on 
return  to  gravel  pit  within  .5  mins.,  or  at  the 
rate  of  1%  mins.  per  car.  which,  for  a  -s-car 
train,  at  this  rate  would  require  (i'i  mins.  at 
dump:  also  allowing  22%  mins.  for  transit  to 
and  from  shovel,  which  might  be  sufficient  for 
a  3  to  3V6  miles'  haul. 

But  should  the  track  not  permit  of  handling 
this  very  heavy  equipment  and  wishing  to 
handle  the  same  quantity  per  hour,  then  a  car 
of  about  1.5  cu.  yds.  capacity,  which  would 
give  a  load  of  about  8  tons  per  wheel,  or  near- 
ly 60  tons  for  the  loaded  car,  can  be  operated 
effectively.  Assume  that  a  load  of  15  cu.  yds., 
bank  measure,  be  carried  per  car,  it  would  re- 
quire two  trains  of  12  cars  each,  or  25  cars, 
for  the  complete  equipment.  Two  men  might 
dump  such  a  train  in  about  7%  mins.,  but 
comparing  the  dead  weights  of  trains  we  find 
the  5-car  train  having  a  total  capacity  of  185 
cu.  yds.  will  weigh  147%  tons,  while'  the  12- 
car  train  with  a  total  capacity  of  180  cu.  yds. 
will  weigh  from  228  to  328  tons,  thus  showing 
the  great  economy  for  the  heaviest  cars. 

The  question  of  dead  haul  in  a  contractor's 
plant  is  a  matter  of  importance,  as  it  consti- 
tutes an  expenditure  of  energy  with  no  com- 
pensation to  the  contractor,  and  is  carried 
both  ways,  to  and  from  the  shovel;  coal  and 
water  must  be  consumed,  which  are  often 
quite  difficult  to  obtain  without  shutting  down 
the  shovel  and  causing  a  loss  of  effectiveness 
of  both  shovel  and  labor  during  working 
hours. 

Xow  to  the  actual  practice.  This  fill,  which 
is  'shown  by  Figs.  1  and  2,  across  the  Papio 
Valley,  was  started  and  work  had  progressed 
for  a  considerable  length  of  time  with  the 
plant  the  contractor  already  had  on  hand.  It 
had  been  worked  sufificiently  long  to  relieve 
its  operation  of  all  "kinks."  so  that  these  com- 
parisons are  as  near  true  as  it  is  possible 
to  acquire.  The  original  plant  consisted  of: 
2  70-ton  shovels, 
JS  30-ton   flat  cars. 

2  60-ton  road  locos.,  separate  tender,  switching 

type,  .060, 

3  "0-ton  saddle  tank  locos., 
1  Lidgerwood  plow. 

1  "aiiU"  or  winding  engine. 

Working  double  shift,  or  20  hours  per  day, 
accomplished  5,890  cu.  yds,,  bank  measure. 
Cost  of  direct  operation  per  cu.  yd.,  bank 
measure,  about  5.56  cts.  This  does  not  in- 
clude plant  or  overhead  expenses,  but  only  the 
labor  connected  with  the  revenue-producing 
work,   necessitating  nearly   100  individuals. 

When  the  Lawson  cars  were  put  to  work 
the  contractors  revised  their  system  so  as  to 
obtain  the  best  possible  results  from  their 
use.     The  new  plant  consisted  of: 

1  90-ton  shovel, 
S  Lawson  cars, 

2  road  locomotives  (same  as  before). 

Eleven  units  against  57  of  former  method, 
working  double  shift  of  20  hours  per  day,  ac- 


complished 4,800  cu.  yds.,  bank  measure,  at  a 
comparative  cost  of  3.45  cts,  per  cu.  yd.,  using 
but  40  men  instead  of  100.  This  quaiuity  of 
output  was  increased  considerably  aftcrvvard. 
and  the  cost  still  further  reduced,  but  as  these 
examinations  were  both  taken  within  a  week, 
the  results  arc  practically  under  the  same  ex- 
isting conditions— costing  by  this  new  method 
on  this  particular  work  only  02  per  cent  of 
the  former,  or  making  a  saving  in  the  opera- 
tion of  38  per  cent. 

Therefore,  in  drawing  our  conclusion  from 
this  work  where  the  conditions  were  the  least 
subject  to  detrimental  or  varying  influences, 
we  are  led  to  believe  that  the  most  economical 
method  of  handling  excavated  material  is  the 
most  expeditious;  that  likewise  the  most  ex- 
peditious arrangement  requires  the  fewest 
number  of  units,  each  of  the  greatest  possible 
capacity.  By  placing  reliance  upon  mechanical 
ingenuity  to  accomplish  what  once  was  the 
result  of  manual  labor,  the  output  is  steadied, 
while  the  adoption  of  mechanical  means,  with 
an  equal  amount  of  physical  labor  or  with 
even  less  labor,  provides  for  an  increased  ac- 
complishment. Large  and  expeditious  cars, 
properly  handled,  with  an  equal  number  of 
laborers,  render  possible  the  execution  of  an 
increased  amount  which  shortens  the  duration 
of  a  work  of  limited  extent.  The  per  diem 
costs  would  be  the  same  as  with  the  older 
rnethods,  but  of  less  duration  for  the  execu- 
tion of  the  completed  work,  thereby  requiring 
the  expenditure  of  less  money.  While  the  re- 
verse relation  also  exists,  that  with  a  limited 
amount  of  money  a  greater  amount  of  work 
may  be  executed  with  the  employment  of  la- 
bor-saving devices  than  was  formerly  done 
with  the  old  and  accustomed  means. 


Methods  and  Costs  of  Blasting  10,000 
Cubic  Yards  of  Rock. 

A  blast  which  loosened  JO.OOO  cu.  yds,  of 
rock  for  the  construction  of  a  dam  was  re- 
cently set  off  in  Colorado,  A  "one  man"  tun- 
nel was  excavated  for  a  distance  of  40  ft, 
into  the  face  and  just  above  the  base  of  the 
cliff.  At  the  end  of  the  drift  a  cross  cut  was 
excavated  to  the  right  and  another  to  the  left 
for  a  distance  of  12  ft.  At  the  ends  of  these, 
pits  were  excavated  4x4x4  ft,  below  the  tun- 
nel floor.  These  pits  received  the  explosive, 
which  consisted  of  7,500  lbs.  of  F,  F  B,  pow- 
der and  500  lbs,  of  40  per  cent  dynamite.  The 
charges  were  connected  to  an  electric  battery 
about  800  ft.  distant.  The  tunnel  was  back- 
filled with  earth  well  packed  in.  The  cost  was 
as  follows : 

Labor    5    0X4.00 

Dynamite    1 ",",  oo 

Powder    LHOJin 

Caps   and   fuse 10,,'rO 

Total    $1  .GS9,00 

Cost  per  cu,  yd,,  $0,169. 

Mr.  Wm.  M.  Strong  is  engineer  in  charge 
of  the  work  for  the  Phillips  Construction  Cu. 
and  O'Gara  of  Denver,  Colo. 


Summer  School  of  Engineering,  Univer- 
sity of  Wisconsin.— The  eleventh  annual 
session  of  the  Summer  School  of  Engineer- 
ing, under  direction  of  the  College  of  Engi- 
neering of  the  University  of  Wisconsin, 
opens  June  25,  continuing  for  six  weeks! 
Regular  and  advanced  courses  are  offered 
in  Direct  and  Alternating  Currents,  Hydrau- 
lics, Machine  Design,  Descriptive  Geometry, 
Applied  Mechanics,  Shopwork,  Steam  and 
Gas  Engineering  and  Surveying.  Element- 
ary courses  adapted  to  the  requirement 
of  those  not  having  preparation  for  the  ad- 
vanced work  are  offered  in  Mechanical 
Drawing,  Machine  Design  and  Shopwork, 
in  addition  to  which  opportunity  is  oft'ercd' 
lor  laboratory  work  in  the  Electrical,  Steam 
and  Gas  Laboratories  for  those  who  have 
had  power  plant  experience  or  correspond- 
ence instruction.  The  teaching  staff  is  taken 
from  the  regular  instructional  force,  and  all 
laboratory  equipment  of  the  Engineering 
College  is  available  for  students.  For  bul- 
letin or  further  information  address  F,  E. 
Turneaurc.  Dean.  College  of  Engineering, 
^Madison,  Wisconsin. 


Method  and  Cost  of  Core  Drilling  for 

Mining  Explorations  in 

Missouri. '■■ 

The  workings  of  a  zinc  mine  in  the  Joplin 
district  are  at  a  depth  of  240  ft.,  but  an  old 
deep  drill  hole  showed  ore  at  a  depth  of  300 
ft.  The  management  conceived  the  idea  of 
installing  a  drill  underground  in  order  to  ex- 
plore below  the  jirescnt  mine  and  save  a  depth 
of  240  ft.  of  drilling. 

The  ground  drilled  was  limestone  and  flint, 
and  seemed  to  offer  no  theoretical  obstacles  to 
core  drilling,  other  than  extremely  hard  rock 
and  occasional  small  pockets.  These  the  com- 
pany was  satisfied  could  be  surmounted  by 
the  core  drill,  so  it  purchased  from  the  In- 
gersoll-Rand  Co.  a  Davis-Calyx  class  F-1 
shot  drill.  The  drill  bores  a  hole  4%  ins.  in 
diameter,  makes  a  3V4-in.  core  and  has  a 
depth  capacity  of  800  ft.  A  drilling  expert 
was  sent  to  install  the  drill  and  train  a  local 
crew  to  operate  it. 

The  drill  was  lowered  into  the  ground  and 
set  up  without  difficulty,  and  contrary  to  all 
prophecies  concerning  this  drill  and  the  usual 
delays  encountered  in  installing  machinery 
under  new  conditions,  it  started  without  trou- 
ble. The  driving  engine  was  first  operated  by 
steam,  but  later  by  compressed  air,  and  ran 
perfectly  with  either. 

Five  holes  have  been  completed  to  date,  the 
first  to  a  depth  of  90  ft,  from  the  floor  of  the 
mine,  or  .330  ft.  from  the  surface.  The  others 
were  drilled  to  an  average  depth  of  300  ft. 
The  drill  is  now  operating  on  the  sixth  hole. 
The  character  of  the  strata  penetrated  was 
white,  gray,  and  brown  limestone,  white,  blue, 
and  black  flint,  varying  in  hardness  in  the 
order  named,  the  limestones  being  the  softest 
and  the  black  flint  the  hardest,  all  of  the  rock 
being  similar  in  character  to  that  found  on 
the  240-ft,  level  of  the  mine.  The  black  flint 
in  this  formation  is  reputed  by  all  men  who 
have  worked  in  this  mine  to  be  as  hard  or 
harder  to  cut  with  the  rock  drill  than  any 
rock  in  the  entire  district.  The  hardest  mate- 
rial encountered  by  the  core  drill  was  balls 
or  nodules  of  blue  and  black  flint  bedded  in 
the  limestone. 

The  cores  varied  in  length  up  to  30  ins,,  the 
average  being  about  6  or  8  ins.  The  broken 
nature  of  the  cores  was  due  to  the  numerous 
cracks  and  fissures  in  the  rock.  No  difficulty 
was  encountered  in  picking  up  the  broken 
pieces  of  core,  as  they  readily  worked  into  the 
core  barrel,  and  were  held  there  by  the  solid 
core  coming  immediately  under  them.  One 
of  the  principal  objections  to  the  shot  drill 
for  this  district  was  in  drilling  through  pock- 
ets, in  which  case  it  was  predicted  the  shot 
could  not  be  kept  under  the  bit,  hence  the 
drill  would  not  cut,  A  number  of  pockets 
were  drilled  through,  some  as  much  as  a 
foot  and  a  half  in  depth,  and  no  serious  diffi- 
culty was  noted. 

DriUing  Speed. — The  depth  drilled  per  day 
of  eight  hours  on  the  first  hole  varied  from 
2  to  8  ft,,  averaging  4  ft. ;  on  the  second  day 
the  average  was  5%  ft.,  on  the  third,  fourth 
and  fifth  holes  6  to  7  ft.  The  best  day's  drill- 
ing on  the  first  hole  was  8  ft.,  on  the  second 
13  ft.  and  on  the  last  three  holes  17  ft.  The 
character  of  the  rock  was  about  the  same  in 
each  hole.  The  increased  average  on  the  va- 
rious holes  was  doubtless  due  to  the  increased 
experience  of  the  drilling  crew,  which  became 
better  acquainted  with  the  performance  of 
the  drill  as  the  work  proceeded. 

Of  course  the  hard  blue  and  black  flint 
drilled  very  slow,  2  or  3  ft.  per  day  while 
drilling  in  them  exclusively  being  a  fair  day's 
wi.irk,  while  drilling  in  limestone  15  ft.  per 
day  was  easily  made.  One  condition  that  pre- 
Aented  faster  drilling  was  the  frequency  with 
which  the  cores  had  to  be  taken  out.  This 
was  mainly  due  to  the  broken  condition  of  the 
core.  After  the  core  barrel  became  partly 
filled  with  broken  core,  the  pieces  had  a 
tendency  to  revolve  on  each  other,  thus  grind- 
ing off  the  ends.  The  jack,  being  compara- 
tively soft,  was  thus  most  easily  ground  and 
lost,  so  while  drilling  in  ore-bearing  ground  it 

•Abstracted  from  an  article  Ijy  F.  W,  Sansom 
in  the  "Eiisineering  and  Mining  Journal." 
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was    necessary    to    draw    the   cores   very    fre- 
quently. 

Another  condition  tliat  took  time  was  the 
comparatively  low  derricks  used  The  der- 
rick on  the  first,  second,  fourth  and  fifth 
holes  was  20  ft.  higli.  .lUowing  a  break  in  the 
drill  rods  in  drawing  the  tools  of  20  ft.  On 
the  third  hole  the  derrick  was  only  21  ft. 
high,  necessitating  a  break  every  10  ft.  The 
change  of  rods  was  2.  ."1  and  10  ft.;  thus  the 
time  required  for  taking  tiul  cores  consumed 
at  least  one-third  of  the  working  time  of  each 
shift. 

Cost    of    Dniiinih — Ihe    cost    of    drilling    is 


ligured     irom    the    second,    third,     fourth    and  considered.   Ii\    this   company   .at   least,  a  satis- 

I'lftb    boles,    the    first    bole    being    drilled   by    a  factory   and    eci.nomical    investment, 

highly    paid    expert    who    was    training    local  Tlie   cores    were    kept   in    bo.xes   .">    ft.    long 

men    to    operate    the    drill.      All    other    holes  holding  two  cores  each,  side  by  side,  or  10  ft. 

were  drilled  by  one  drill  man  ;md  one  helper.  of  core.     The  pieces  of  core  were  tagged  with 

The   costs   per    foot   en   these   last    four  holes  consecutive  nund)ers,  and  were  thus  recorded 

were  as   fi)llous:  in   the   written   log   of   the  hole,   in   which  the 

-^^j^^,,-,i.                                                                     jQ  9-  cliaractcr  of   the   rock,   ajiparent  value   of   the 

Sliot    ..........................'....'.....'.....  o!l.')  ore  contents,  depth,  etc.,  were  noted.     For  the 

Bits    0.10  purpose  of  finding  the  e.xact  value  of  the  ore, 

^'^?i^''':':''!"':[.':'':::::::::::—:^\\\y^}^uA}w  H"^   cores   containing    ore    were    ground    in    a 

sample  grinder  to  a  %  or  %  size,  then  quar- 
This  seems  a  high  cost  when  Cfimpared  to  a  tered  :  one  i)ortion  was  powered  and  assayed, 
churn  drdl  ;it  ."^n  to  00  cts.  per  foot,  but  when  the  other   returned   tcj   the   core   boxes    for   fu- 
tile   reli.abibty    of    records    is    compared    it    is  ture  records. 


ROADS      AND      STREETS     SECTION 


Some  Notes  on  Object  Lesson  Macad- 
am Roads  Constiucted  in  1909- 
10    by    the    U.    S.    Office 
of  Public  Roads. 

During  the  years  lOOil-lO  object  lesson  mac- 
adam roads  were  constructed  at  Greenville.  S. 
C,  Winchester.  Tenn..  Alexia,  Tex.,  Provo, 
Utah,  and  Rosslyn,  V'a.  The  work  was  done 
under  the  supervision  of  the  U.  S.  Office  of 
Public  Roads.  The  following  notes  on  these 
roads  have  been  taken  from  the  annual  report 
of  Logan  Waller  Page,  director  of  the  Office 
of  Public  Roads. 

The  work  at  Greenville.  S.  C,  consisted  of 
grading,  surfacing  with  water  bonded  mac- 
adam a  section  of  road  3.3oii  ft.  in  length  and 
12  ft.  wide,  and  surfacing  with  bituminous 
macadam  a  section  of  road  ."ji'h  ft.  in  length 
and  12  ft.  wide.  To  secure  proper  grades  and 
drainage,  3,20l  cu.  yds.  of  earth  w'ere  moved 
an  average  distance  of  TOO  ft.  in  slat-bottom 
farm  wagons,  at  a  cost  of  $412.75,  or  12.8  cts. 
per  cu.  yd.  About  l.lOi)  cu,  yds.  of  stone  were 
shipped  a  distance  of  2ii  miles  and  furnished  f. 
o.  b.  at  Greenville  at  $1  per  cu.  yd.  The  stone 
was  loaded  with  shovels  into  wagons  at  the 
car  at  a  cost  of  4  cts.  per  cu.  yd.,  hauled  an 
average  distance  of  l,-"!!)!!  ft.  at  a  cost  of  21 
cts.  per  cu.  yd.,  and  spread  upon  the  road  with 
shovels  at  a  cost  of  2  cts.  per  cu.  yd.  The  roll- 
ing was  unsatisfactorily  done  with  a  hauling 
engine  having  smooth  tired  front  and  rear 
wheels  at  a  cost  of  2  cts.  per  sq.  yd.  On  ac- 
count of  frequent  rains  practically  no  sprink- 
ling was  done.  The  bituminous  section  was 
constructed  by  the  penetration  or  grouting 
method.  Fifteen  hundred  gallons  of  refined 
coal  gas  tar  were  spread  with  hand-pouring 
pots  at  a  cost  of  2  cts.  per  ,sq.  yd.  The  tar  cost 
C  cts.  per  gal.  and  the  total  cost  of  the  tar 
treatment  was  17..5  cts.  per  sq.  yd.  Two  cross 
drains  of  concrete  pipe,  molded  in  place  with 
concrete  end  walls,  were  constructed,  one  24 
ins.  in  diameter  and  40  ft.  long  and  one  .''G  ins. 
in  diameter  and  4-!J  ft.  long,  at  a  total  cost  of 
$120.  The  total  cost  of  the  road  to  the  com- 
munity was  $2,322,  which  is  at  the  rate  of 
$2,000  per  mile  for  water-bonded  macadam 
and  $3,1.J0  per  mile  for  bituminous  macadam. 
The  work  was  begun  on  Oct.  18,  1900.  and 
was  completed  on  Jan.  1.  1010.  The  convict 
labor  cost  -JO  cts.  per  day  .and  teams  $2  per 
da}-. 

The  work  of  improving  the  Winchester- 
Decherd  road  at  Winchester,  Tenn.,  was  be- 
gun on  June  11.  1000,  and  completed  on  Dec. 
13.  1009.  The  improvement  consisted  of  open- 
ing 0,000  lin.  ft.  of  new  road,  grading  it  to  the 
width  of  28  ft.  from  edge  to  edge  of  the 
shoulders,  surfacing  it  10  ft.  in  width,  and 
constructing  cross  drains  of  corrugated  ingot 
iron  as  follows :  One  28  ft.  long  and  20  ins. 
in  diameter,  one  3-^  ft.  long  and  20  ins.  in  di- 
ameter, one  38  ft.  long  and  18  ins.  in 
diameter,  three  2(;  ft.  long  and  18  ins.  in 
diameter,  and  one  10  ft.  long  and  12  ins.  in  di- 
ameter. The  grading  required  the  moving  of 
9,749  cu.  yds.  of  earth,  which  was  hauled  an 
average  distance  of  801  ft.  in  wheeled  scrap- 
ers and  slat-bottom  farm  wagons.  The  earth 
was   loosened   with    picks   and   plows   and   the 


wagons  loaded  with  shovels  and  drag  scrap- 
ers. The  total  cost  of  excavation  was  $2,-504.6o, 
or  25.7  cts.  per  cu.  yd.  Stone  for  the  road 
was  purchased  for  85  cts.  per  cu.  yd.  It  was 
placed  u[)on  the  road  in  three  courses.  The 
first  course,  S  ins.  thick,  measured,  loose,  was 
of  stone  between  1%  and  3Vi  ins.  in  size;  the 
second  course.  2  ins.  thick.  me;isin-ed  loose, 
was  from  %  to  1%  ins.  in  size;  and  the  third 
course,  screenings  smaller  than  Vi  in.,  was 
applied  in  sufficient  quantity  to  liond  the  road; 
that  is.  to  a  depth  of  al;out  1  in.  Water  for 
the  roller  and  sprinkler  was  hauled  a  distance 
of  1  mile.  The  roller  which  was  used  was  a 
10-ton  macadam  roller  and  was  hired  for  $7 
per  day,  while  the  roller  tuan  was  paid  $3  per 
day.  A  total  of  5.157  cu.  yds.  of  stone  was 
hauled  an  average  distance  of  700  ft.  at  a  cost 
of  29.1  cts.  per  cu.  yd.,  spread  upon  the  road 
with  shovels  and  rock  rakes  at  a  cost  of  6.1 
cts.  per  cu.  yd.,  and  sprinkled  and  rolled  at  a 
cost  of  0.1  cts.  per  cu.  yd.  The  total  cost  of 
the  road  to  the  community  was  $11,452.83, 
which  is  at  the  rate  of  07.1  cts.  per  sq.  yd.,  or 
$0,299.0G  per  mile.  The  cost  of  labor  was  $1 
per  day,  of  teams  $3  per  day,  and  of  coal  $4 
per  ton. 

A  macadam  road  was  built  at  Mexia,  Te.x., 
1,475  ft.  in  length  and  15  ft.  in  width.  Work 
w-as  begun  on  July  13,  1!I00,  and  the  road  was 
completed  on  Aug.  4.  1000.  Six  hundred  and 
eight  cubic  yards  of  earth  were  moved  with  a 
road  grader  and  with  drag  scrapers  at  a 
cost  of  $21.26.  The  stone  used  was  a  fossil- 
iferous  limestone  picked  up  from  the  surface 
of  adjoining  fields  and  delivered  to  the  crush- 
er for  25  cts.  per  cu.  yd.  A  total  of  613  cu. 
yds.  of  stone  was  used,  of  which  329  w-ere 
crushed  at  a  cost  of  $100.78  and  284  cu.  yds. 
were  purchased  at  65  cts.  per  cu.  yd.  The 
stone  was  hauled  from  the  crusher  to  the 
road,  an  average  distance  of  13,000  ft.,  at  a 
cost  of  $321.75,  and  spread  with  shovels  and 
potato  rakes  for  $41.03.  Water  was  hauled 
6,000  ft.  for  sprinkling  and  for  the  roller. 
With  coal  at  $5  per  ton,  the  cost  of  rolling 
was  $27.10.  The  total  cost  of  the  road  to 
the  community  was  $095.26,  which  is  at  the 
rate  of  $3,526.60  per  mile,  l.alior  cost  $1.25 
and  teams  $2.50  per  day. 

.A  macadam  road  2,850  ft.  in  length  and  15 
ft.  in  width  was  constructed  at  Provo.  Utah, 
between  Oct.  25,  1900,  and  Dec.  24,  1009.  It 
was  a  part  of  a  proposed  improved  road  ex- 
tending from  the  city  of  Provo  to  Provo 
Canyon,  a  distance  of  ti  miles.  During  this 
time  8^/4  days  were  lost  on  account  of  rain 
and  snow.  The  immediate  surrounding  coun- 
try is  practically  level.  The  soil  over  which 
the  road  was  built  is  adobe,  which,  wdicn  wet, 
has  very  little  ability  to  support  a  load.  In 
winter  the  road  was  practically  impassable. 
At  the  north  end  of  the  road  it  was  neces- 
sary to  make  a  hillside  cut  in  a  hill  composed 
prii'icipally  of  rocks  of  quartzite  varying  in 
size  from  2  to  12  ins.  in  diameter,  .and  on  ac- 
count of  a  large  irrigation  clitch  running  along 
the  foot  of  the  hill  it  was  not  pr.-icticable  to 
push  the  material  from  the  cut  down  the  hill- 
side. A  plat  was  leveled  off  large  enough  to 
set  up  the  crushing  plant  and  the  rocks  were 
crushed  and  used  as  a  foundation  course  9 
ins.    in    thickness.      This    was    covered    3    ins. 


deep  with  limestone  of  excellent  binding  and 
fair  wearing  quality  crushed  until  it  was  from 
%  in.  to  2  ins.  in  size,  and  bonded  in  the  usual 
way  with  limestone  screenings.  The  rocks 
were  loosened  in  the  bank  with  a  plow, 
hauled  with  tongue  scrapers,  and  dumped 
through  a  "trap"  into  the  crusher.  The 
crushed  material  was  elevated,  jiassed  through 
a  revolving  screen  with  "i,  2  and  3  in.  perfor- 
ations, dropped  into  a  bin  of  25  cu.  yds.  ca- 
liacity,  and  loaded  by  gravity  into  slat-bottom 
farm  wagons.  It  was  necessary  to  break  the 
large  rocks  with  hatnmers,  as  the  crusher 
opening  was  9  by  18  ins.  Power  for  the 
crusher  was  furnished  by  a  20-h.p.  electric 
motor.  The  average  power  consumed  was  15 
h.p.,  and  this  was  had  at  a  rate  of  $(;.20  per 
horsepower  month.  The  total  cost  of  putting 
the  crushed  rocks  into  the  bins  was  42.9  cts. 
per  cu.  yd.  A  total  of  1,2.30  cu.  yds.  of  earth 
was  excavated  with  a  road  grader  at  a  cost  of 
$96,  or  7.8  cts.  per  cu.  yd.  The  average  haul 
from  the  crusher  to  the  road  was  1.940  ft. 
The  crushed  material  was  spread  on  the  road 
with  shovels  and  rock  rakes  and  rolled  with  a 
14-ton  roller.  With  labor  per  day  of  eight 
hours  at  $2,  teams  at  $4.  and  coal  at  $5,50  per 
ton,  the  total  cost  of  the  road  to  the  com- 
munity was  $2,180.67.  or  45.9  cts.  per  sq.  yd., 
which  is  at  the  rate  of  $4,039.62  per  mile. 

The  work  of  building  a  macadam  road  at 
Rosslvn,  Va.,  was  begun  on  Nov.  23,  1909,  and 
completed  on  July  23.  1910.  The  road,  3,913 
ft.  in  length  and  16  ft.  in  width,  was  built 
through  a  hilly  country  over  red  clay  soil.  To 
secure  proper  gr.ades  and  draina.ge  1,325  cu. 
yds.  of  earth  were  moved  with  drag  scrapers 
and  in  wagons  an  average  distance  of  500  ft. 
Two  hundred  and  thirteen  cubic  yards  of  the 
first  course,  a  local  quartz  stone  of  poor 
quality  for  road  work,  were  cjuarried  at  a 
cost  of  50  cts.  per  cu.  yd.  and  crushed  at  a 
cost  of  67  cts.  per  cu.  yd.  For  the  remainder 
of  the  work  1.616  cu.  yds.  of  stone  were  pur- 
chased, shipped  38  miles  by  rail  at  a  cost  of 
$2,084.75,  and  hauled  a  distance  of  4  miles  to 
the  road.  Water  for  the  roller  and  sprinkler 
w'as  obtained  from  a  tank  by  the  roadside. 
The  cost  of  sprinkling  and  rolling  was  4.3  cts. 
per  sip  yd.  Labor  cost  $1.50  per  day,  teams  $4 
per  day,  and  coal  $4.50  per  ton.  The  actual 
cost  of  the  road  was  $5,258.65.  .All  labor  and 
material  was  furnished  by  contract  for 
$4,043.88.  which  is  at  the  rate  of  $6,370  per 
mile,  and  which  is  the  amount  actu.illy  ])aid 
In-  the  comnuinitv. 


Maintenance  of  Rural  Highways. '■- 

The  (piestion  of  the  efficient  and  reasonably 
economical  maintenance  of  rural  highways  is 
one  of  much  complexity,  presenting  many  dif- 
ficulties, not  the  least  of  which  is  that  of  in- 
ducing the  road  authorities  and  finance  com- 
mittees to  adopt  the  broad  and  far  seeing 
policy  on  which  the  just  combin.itiou  of  effi- 
ciency ar.d  true  economy  depemK, 

The  lack  of  proper  or  ade(iu,-ite  foundation 
structure,    which    is    one    of    the    pronounced 

♦I'aper  tiv  .\itluii-  Gladwell.  KuKineer  Eton 
Itural  Mistrift  Couiuil.  Bueks.  lOiiKlami.  pre- 
.senteil  at  the  .Si-cond  Irisli  Koaci  Congress.  Dub- 
lin,  Irelaiul.   April   19-21.  1911, 
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features  of  most  of  tlie  rural  liiglnvays  in  the 
kingdom,  presents  an  important  initial  difficul- 
ty, and  one  which  (.in  view  of  the  far  greater 
strain  that  practically  all  roads  are  now  sub- 
jected to,  by  reason  of  the  rapid  growth  of 
mechanically  propelled  traffic)  will  become 
from  year  to  year  more  important,  and  at  the 
same  time  less  easy  of  solution. 

It  has  many  times  been  said  that  one  cannot 
expect  to  maintain  a  road  unless  such  road 
has  a  good  foundation.  This  is  a  very  at- 
tractive and  guileless  proposition,  yet  practi- 
cal road  engineers  have  to  get  along  as  best 
they  can  in  this  connection,  maintaining  in 
good  condition,  year  after  year,  roads  the 
chief  characteristic  of  which  is  the  lack  of  the 
very  foundation  said  to  be  indispensable  for 
satisfactory  maintenance. 

The  practical  road  engineer  realizes  that  it 
is  economically  impossible  to  rcfound  even  a 
small  proportion  of  the  badly  founded  roads 
which  already  exist,  and  that  he  must  take 
them  for  what  they  are  and  make  the  best  of 
them.  It  is  here  that  there  has  been  and  still 
is  a  large  field  for  the  exercise  of  ingenuity  in 
supplying  on  the  surface  of  an  existing  road 
an  element  of  strength  which,  in  some  meas- 
ure at  all  events,  takes  the  place  or  serves  the 
function  of  the  foundation  which  ought  to  be 
there,  but  isn't. 

One  of  the  methods  adopted  by  the  author 
to  increase  the  strength  of  a  weak  road  foun- 
dation is  to  excavate  along  each  side  or 
shoulder  of  the  road  to  a  depth  varying  from 
10  to  15  ins.  and  about  1-5  ins.  in  W'idth,  pack- 
ing into  these  excavated  side  trenches  good 
chalk  flints  or  other  suitable  hard  material  of 
gage  varying  from  G  ins.  downwards  to  3 
ins.,  to  be  afterwards  well  rolled  down.  This 
method  not  only  serves  in  some  measure  to 
underdrain  the  road,  but  by  strengthening  the 
"shoulders"  of  the  road  prevents  lateral 
"  spread,"  and  appears  to  prevent  that  collapse 
of  the  road  center  or  crow'n  which  is  so  char- 
acteristic of  many  weak  roads. 

The  question  of  steam  rolling  is  not  with- 
out interest,  and  the  author  considers  that, 
generally  speaking,  steam  rollers  for  country 
work  should  not  exceed  8  tons  in  w-eight,  and 
even  at  this  weight  should  be  carefully  used 
for  the  purpose  for  which  they  are  intended ; 
i.  e..  consolidating  the  road  metal,  not  rolling 
it  to  destruction. 

The  manner  and  extent  to  which  some  roll- 
ers are  misused  or  overused  must  be  a  source 
of  joy  to  steam-roller  makers  and  granite 
merchants.  It  will,  however,  be  conceded 
that  the  former  are.  in  these  latter  days,  de- 
serving of  some  measure  of  sympathy.  They 
must  have  had  a  good  time  in  some  respects 
when  some  "genius"  propounded  the  idea  of 
fixing  spikes  on  the  driving  wheels  of  the 
roller  for  scarifying  purposes.  It  is  now, 
however,  becoming  generally  recognized  that 
it  is  not  essential  or  even  desirable  for  the 
proper  repair  of  an  existing  road  to  tear  it  to 
pieces  by  means  of  a  scarifier.  Of  course,  in 
some  cases  a  moderate  amount  of  shallow 
scarifying  is  desirable  to  improve  the  cross 
section  of  a  road  where  the  crust  is  of  ample 
thickness. 

The  necessity  for  a  thorough  remodeling  of 
the  method  of  road  repair  and  maintenance — 
which  may  be  said  to  be  the  outcome  of  the 
revolution  in  use  to  which  roads  are  being 
and  w^ill  be  subjected — has  given  birth  to 
many  ideas  and  has  resuscitated  others.  Very 
numerous  and  diverse  are  the  new  binding 
materials  w-hich  have  been  suggested — even 
sugar  and  treacle  have  not  escaped  attention. 
The  consensus  of  practical  opinion,  however, 
appears  to  point  to  bituminous  products  of 
various  kinds  as  affording  a  range  of  mate- 
rials readily  available  applicable  as  a  binder 
or  flux  for  use  with  an  aggregate  ordinary 
road  stone. 

There  can  be  little  doubt  that  properly  pre- 
pared tar  macadam  forms  one  of  the  best, 
most  practical,  and  ultimately  economical 
preparations  for  road  surfacing  work.  Con- 
siderable difficulty  in  its  use  has  hitherto  been 
found  when  the  tarred  material  had  to  be 
carried  long  distances  to  the  point  of  the 
user.  The  author  therefore  views  with  satis- 
faction   the    probability   that    this    difficulty   is 


being  overcome.  It  is  now  possible  to  pur- 
chase or  hire  machines  which  have  been  spe- 
cially designed  to  perform  the  operations  of 
screening,  drying,  and  tar  coating  the  road 
stone  at  the  depot  or  on  the  roadside,  thus 
greatly  facilitating  the  use  of  local  materials 
or  of  such  particular  description  of  road  stone 
as  the  surveyor  prefers  to  use,  and  even  of 
such  suitable  old  material  as  may  be  scarified 
from  an  existing  road  surface. 

Four  years  ago  the  author  laid  dow-n  ex- 
perimental stretches  of  road  in  various  parts 
of  England  on  the  following  lines :  Upon  a 
cushion  %  in.  thick  of  tar  mastic  or  binder, 
composed  of  %-in.  gage  clean  granite  chip- 
pings  mixed  with  Tarvia  (12  gals,  to  1  ton  of 
chippings),  was  laid  a  two-stone  thickness  of 
2-in.  gage  clean  broken  granite.  This  was 
lightly  rolled  down  into  the  mastic,  and  when 
the  aggregate  was  just  "  placed,"  not  consoli- 
dated, by  means  of  a  6  or  8  ton  roller,  the 
surface  was  dressed  with  hot  liquid  Tarvia, 
using  1  gal.  to  3  or  4  sq.  yds.  Over  this  was 
sprinkled  and  brushed  in  a  small  quantity, of 
the  above  described  mastic  or  matrix,  suffi- 
cient being  used  to  fill  the  surface  voids,  and 
the  whole  was  then  rolled  to  consolidation,  a 
few  dry  chippings  being  used  in  order  to  pre- 
vent the  matrix  sticking  to  the  roller  wheels. 
The  result  is  a  compact,  resilient,  and  water- 
proof surface,  which  is  still  in  good  condi- 
tion and  has  only  required  a  top  dressing,  of 
Tarvia  and  chippings  once  since  it  was  laid. 
The  extra  cost  of  this  work  over  the  ordinary 
water-bind  work  with  the  same  description  of 
aggregate  was  6  cts.  per  sq.  yd.,  which  has 
been  more  than  saved  in  maintenance  alone  in 
1%  years.  Ordinary  water-bound  work  on 
the  same  road  has  required  renewal  every 
third  year.  The  w-ork  above  described  shows 
no  real  signs  of  wear,  and  will  only  require 
an  occasional  top  dressing  to  carry  it  on  for 
many  years. 

It  is  also  easy  to  patch  this  class  of  work ; 
indeed,  so  simple  is  the  operation  that  the 
road  man  who  has  it  to  do  is  in  danger  of 
losing  interest  in  his  work. 

From  the  point  of  view  of  the  advocates  of 
mud  binding  the  only  disadvantage  of  this 
class  of  work  is  that  one  cannot  get  any  mud 
off  it  for  use  as  binding  elsewhere. 

The  author  firmly  believes  in  the  value  of 
surface  dressing  of  roads  with  good  dehydrat- 
ed tar,  but  only  as  a  temporary  expedient  and 
only  on  roads  having  a  good  surface.  In  his 
opinion  it  is  more  economical  in  the  long  run 
to  incorporate  in  the  structure  of  a  road  crust 
a  certain  definite  quantity  of  bituminous  bind- 
er than  to  use  the  same  quantity  (by  recur- 
rent applications)  on  the  surface  only. 

With  respect  to  the  general  management 
and  control  of  highways,  the  question  of 
classification  of  roads  according  to  their  traf- 
fic importance,  and  of  the  standardization  of 
road-making  materials,  have  an  important 
bearing.  Much  practical  benefit  in  this  direc- 
tion may  be  confidently  expected  to  accrue 
from  the  deliberations  and  conclusions  of  the 
road  board  and  its  advisory  committee,  who 
appear  to  have  entered  upon  their  important 
duties  with  a  full  sense  of  their  opportunities 
and  responsibilities.  It  is  to  be  hoped  that 
road  surveyors  generally  will  do  all  they  can 
to  assist  in  the  good  work  thus  inaugurated. 


Method  of   Laying   Rock  Asphalt 
Pavement. 

In  Europe  the  common  form  of  asphalt 
pavement  is  made  from  rock  asphalt,  which 
is  a  distinct  natural  product  and  may  be  de- 
scribed as  "calcareous  rock  impregnated  nat- 
urally by  bitumen."  Pavements  made  of  rock 
asphalt  have  been  laid  to  only  a  comparatively 
small  extent  in  this  country,  and  therefore 
the  following  description  of  the  methods  em- 
ployed in  certain  sections  of  England  for 
laying  this  type  of  pavement  may  be  of  inter- 
est. The  description  is  taken  from  a  paper  by 
Edward  Walker,  which  was  read  last  month 
at  the  North-Western  District  Meeting  of  the 
Institution  of  Municipal  Engineers  at  Man 
Chester,   England : 

The   principal   places    from   which   rock   as- 
phalt   is    obtained    are    Val    de      Travers      in 


Switzerland ;  Seyssel  and  Lovagny  in  France ; 
Limmer  in  Hanover;  and  also  from  mines  in 
Sicily.  For  using,  the  lumps  of  rock  are  re- 
duced to  powder  by  machinery,  then  screened, 
the  coarse  pieces  taken  out  and  reground,  and 
the  powder  stored  imder  cover.  It  is  after- 
w;uds  placed  in  slow'Iy  revolving  cylinders  and 
subjected  to  a  heat  of  from  2.50°  to  280°  F., 
or  in  winter  and  during  cold  weather  this  may 
be  raised  to  300°  F.  The  fire  must  be  of 
wood  or  coal,  as  coke  injures  the  material. 

When  heating,  which  takes  from  three  to 
five  hours,  the  utmost  care  must  be  taken,  as 
if  overheated  the  bitumen  is  fused,  and  if  un- 
derheated  it  will  not  bind  properly,  the  exact 
heat  varying,  however,  with  the  brand  of  as- 
phalt. The  object  of  heating  is  to  eliminate 
all  moisture  and  so  leave  the  bitumen  in 
the  best  possible  condition  for  binding.  For- 
merly the  pow-der  was  put  in  the  foundation, 
in  its  heated  state,  at  from  2  in.  to  3  in.  deep, 
according  to  the  thickness  at  which  it  was 
required  to  be  finished ;  it  was  then  raked  to 
make  it  even,  and  rammed  with  hot  rammers 
or  tampers,  usually  weighing  about  12  lbs.,  and 
finally  rolled  with  a  10-ton  roller  until  the  as- 
phalt got  cold.  Roads  made  in  this  way  were 
most  satisfactory  where  the  traffic  was  heavy 
and  so  helped  to  consolidate  the  material,  but 
for  light  traffic  it  was  a  failure,  and  gradually 
the  mastic  asphalt  has  been  introduced  into 
this  country  and  has  superseded  the  powder. 
The  majority  of  rock  asphalts  contain  from  5 
to  10  per  cent  of  bitumen,  and  in  order  to 
obtain  the  mastic  condition  a  sufficient  quan- 
tity of  bitumen  is  added  to  bring  the  propor- 
tion up  to  15  per  cent.  The  bitumen  and  the 
powder  are  then  put  into  a  cauldron  or  boil- 
er and  heated  up  to  400°  F.,  after  which  the 
product  is  run  off  into  moulds  to  cool,  form- 
ing flat  cakes  about  3  in.  or  4  in.  thick  and 
weighing  about  56  lbs.  each,  and  it  is  in  this- 
state  that  it  is  imported  into  this  country. 
When  required  for  use,  the  blocks  are  broken 
up  again,  heated  with  an  addition  of  from  5 
to  8  per  cent  more  bitumen,  and  from  20  to 
40  per  cent  of  clean  grit.  Limestone  is  rec- 
ommended by  some  authorities  and  sand  by- 
others,  but  in  our  district  %-in.  screened  Dal- 
beattie granite  chippings  are  used  with  satis- 
factory results.  Half  of  the  mastic  and  half 
of  the  bitumen  are  then  placed  in  a  combined 
cauldron  and  mixing  machine,  and  when 
melted  the  other  half  of  bitumen  and  mastic 
is  added ;  when  the  mass  is  quite  soft  the 
grit  is  added  and  the  composition  is  spread 
evenly  over  the  surface.  The  "cooking,"  as 
it  is  generally  termed,  takes  from  four  to  six 
hours,  during  which  it  should  be  carefully 
tended  and   stirred. 

The  method  of  carrying  out  the  making  up. 
of  a  street  may  be  shortly  stated  as  follows: 
Taking  an  ordinary  cinder-made  road,  the 
first  thing  is  to  have  it  excavated  so  as  to- 
admit  of  a  6-in.  foundation  of  concrete  and 
1%  in.  of  asphalt,  to  finish  level  with  the  sur- 
facewater  gullies,  with  a  camber  of  about  1 
in  30  from  the  crown  to  the  channels.  The 
curbs  should  then  be  redressed,  if  necessary, 
and  relaid,  and  where  the  footpaths  are  to  be 
finished  in  the  same  manner  it  improves  the 
look  of  the  street  to  have  the  backs  of  the 
curbs  dressed  to  a  straight  line,  so  that  the  as- 
phalt may  have  a  clean  line  of  finish,  rather 
than  a  wavy  one.  If  the  street  is  on  a  slight 
gradient  so  much  the  better,  as  the  surface 
water  can  then  get  away  without  having  to 
make  summits  in  the  water  tables.  If,  how- 
ever, gradients  have  to  be  formed  in  the 
ch.-uinels,  it  will  be  found  that  a  fall  of  1-250- 
will  be  quite  ample  from  summit  to  gully. 
Mr.  Walker  states  that  he  always  has  the  gul- 
lies set  at  about  5%  ins.  below  the  curb, 
and  the  summit  3  ins.  below  the  curb,  thus 
giving  2%-in.  end  fall  either  way.  If  there 
is  a  similar  fall  in  the  street  he  has  a  uniform 
depth  of  channel  of  3  ins.  from  top  of  curb. 
Before  the  concrete  is  put  down,  it  is  as  well 
to  have  all  manhole  tops,  w-ater  hydrants,  gas- 
valve  covers,  and  gullies  adjusted  to  the  cam- 
ber of  the  roadway  when  finished.  For  the 
concrete  care  should  be  taken  that  only  the 
first-quality  Portland  cement  of  British  man- 
ufacture by  approved  makers,  and  complying 
with    the    En.gineering    Standard    Committee's 


Ma}'   17.   191 1. 


ENGINEERING-CONTRACTING 


565 


specification,  is  allowed  to  be  used.  The  sand 
should  be  clean  and  sharp,  and  if  necessary 
should  be  washed  before  mixing;  the  stone 
should  also  be  clean  broken  stone,  not  brick- 
bats, to  pass  through  a  1%-in.  or  1%-in.  ring. 
The  proportions  used  to  get  the  best  results 
are,  I  find,  4%  of  broken  stone,  IV2  sand,  and 
1  Portland  cement.  These  should  be  ac- 
curately measured  on  to  a  banker  and  thor- 
oughly mixed  by  turning  over  twice  dry  and 
twice  wet ;  the  water  used  must  be  clean  and 
applied  only  out  of  a  can  with  a  proper  rose, 
or  from  an  elevated  tank  through  a  hose  pipe 
fitted  with  a  rose  or  spray.  The  heights  hav- 
ing been  put  in,  a  screed  is  run  along  the 
curbs,  and  when  these  have  set  the  concrete  is 
filled  in  to  the  required  thickness  and  brought 
to  an  even  surface  with  a  spade,  and  worked 
to  a  template  made  to  the  proper  camber.  To 
keep  the  crown  of  the  road  at  one  regular 
height,  pieces  of  wood,  graded  from  0  to  '2% 
ins.,  or  the  depth  of  the  fall  allowed  in  the 
channels,  are  placed  along  the  screeds  on  each 
side  of  the  road  for  the  template  to  run  on, 
and  this  work  should  be  entrusted  only  to 
skilled  men.  who  understand  making  a  good 
and  neat  job  in  adjusting  the  camber  to  tne 
end  fall  to  the  gullies.  Any  hollows  in  the 
concrete  should  be  made  level  with  cement 
mortar  in  the  proportion  of  IV2  parts  of  sand 
to  1  part  cement.  No  concreting  should  be 
permitted  during  frosty  weather,  and  no  soft- 
ening or  retempcring  should  be  allowed.  The 
concrete  should  then  be  given  ample  time  to 
mature,  as  on  this  depends  to  a  large  extent 
the  wearing  capacity  of  the  madway. 

The  mixed  granited  asphalt  is  then  con- 
veyed in  buckets  from  the  boiler  and  emptied 
on  to  the  concrete,  where  it  is  taken  in  hand 
by  skilled  workmen  who  spread  it  out  with 
wooden  floats  in  the  shape  of  a  plasterer's 
trowel  to  the  specified  depth,  camber  and 
gradients.  Before  the  asphalt  has  cooled  too 
far.  it  should  be  sprinkled  with  granite  dust, 
raised  to  a  temperature  of  not  less  than  200° 
F..  and  then  finished  ofl:'  by  rolling  with  suit- 
able rollers  for  indenting  the  surface.  Where 
a  rock-asphalt  street  meets  another  which  is 
not  of  the  same  material,  it  is  well  to  insert 
blocks  of  granite,  from  an  approved  quarry,  9 
ins.  deep  and  G  ins.  wide,  on  edge,  to  protect 
the  asphalt  from  the  collision  which  naturally 
arises  when  vehicles  pass  from  one  material  to 
another  of  a  harder  or  softer  nature,  these 
blocks  being  of  course  removed  when  other 
rock  asphalt  is  to  join  up  to  tliat  already  laid 
.^t  all  joints  and  along  the  sides  of  the  car- 
riageway there  should  be  an  under  layer  of 
fine  asphalt  to  ensure  tlie  proper  adhesion  of 
the  parts.  During  very  cold  weather  it  is  as 
well  to  suspend  the  laying  of  the  asphalt,  as  I 
have  observed  that  in  almost  every  case  where 
intense  cold  has  been  during  the  period  of 
laying  the  asphalt  is  liable  to  crack  and 
shrink  from  the  sides,  no  doubt  from  the 
contact  of  the  hot  material  with  the  cold  con- 
crete, which  makes  it  cool  too  suddenly  and 
thus  contract,  or  "creep"'  as  it  is  sometimes 
called. 


The  Use  of  Mechanical  Tests  to  Deter- 
mine the  Relative  Value  of  Various 
Stone  for  Road  Construction 
and  Maintenance.* 

The  resources  of  Ireland  in  respect  to  the 
supply  of  stone  for  road  purposes  arc  very 
abundant,  and  an  ample  supply  of  the  most 
excellent  quality  is  availalile.  provided  that 
proper  measures  are  taken  to  insure  that  only 
the  best  stone  is  selectcil  atul  i|uarricd  for  the 
purpose. 

To  determine  accurately,  in  the  case  of 
macadam  roads,  the  wearing  qualities  of  dif- 
ferent classes  of  stone  from  actual  results  is 
an  extremely  difficult  and  almost  impossible 
task,  owing  to  the  varying  conditions  of  wear 
due  to  variations  in  road  structures,  drainage, 
incidents  of  traffic,  gradients,  and  changes  in 
the  seasons. 

Numerous  efforts  have  been   made  to  apply 

•Paper  by  Hector  F.  Gullan.  Superintendent  of 
Works  Department.  Belfast,  presented  at  the 
Second  Irish  Road  Congress.  Dublin.  Ireland. 
April   19-21.   1911. 


mechanical  tests  to  determine  the  relative 
qualities  of  atones  used  for  road  work.  The 
qualities  desirable  may  be  summed  up  as  fol- 
lows :  Hardness,  non-friabilty,  non-absorp- 
tion (non-slipperiness  in  the  case  of  paving), 
and  last,  but  not  least,  uniformity.  The  spe- 
cific gravity  of  the  stone  should  also  be  care- 
fully considered  as  a  factor  in  the  relative 
value  of  the  surface  covering  power  of  the 
stone. 

The  French  government  maintains  a  labora- 
tory in  Paris  for  the  testing  of  materials,  and 
for  some  time  Monsieur  Anstett,  the  director. 
has  been  carefully   studying  the  best  methods 
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EnqContg         Fercentaae  ofLo^f 
Fig.   2 — Life    of    Stone    Paved     on    ,Concrete 
Foundation   as  Compared  with    Percentage 
of  Loss  Due  to  Belfast  Standard   Impact — 
Attrition  Test. 

of  applying  a  practical  test  to  road   material. 

Those  who  were  present  at  the  first  Inter- 
national Road  Congress  in  that  city  will  rec- 
ollect the  very  ingenious  attrition  testing  ma- 
chine, formed  by  oscillating  planes,  which 
was  then  on  exhibit.  In  England  and  .Ameri- 
ca various  forms  of  machines  have  been  de- 
vised for  a  similar  purpose,  in  an  endeavor 
more  or  less  closely  to  apply  by  mechanical 
means  the  actual  conditions  of  wear  and  tear 
to  which  stone  is  subjected  when  used  for 
road  purposes,  and  Mr.  J.  E.  Lovegrove.  who 
has  for  many  years  studied  the  question  of 
stone  testing,  has  published,  in  conjunction 
with  the  petrographer  of  his  majesty's  geo- 
logical survey  and  the  curator  and  librarian 
of  the  Museum  of  Practical  Geolo.gy,  a  very 
interesting  table  of  the  results  of  attrition 
tests  of  various  stones  used  for  road  making 
in  the  light  of  petrolog)'. 

Some  j'ears  ago  considerable  reliance  was 
placed  on  tests  of  the  resistance  of  stone  to  a 
thrusting  or  crushing  stress,  but  actual  re- 
sults in  road  work  show  that  such  tests  are  of 
little  value  to  the  road  maker,  the  reason  be- 
ing that  a  crushing  test  does  not  fulfill  the 
conditions  of  wear  a  road  stone  is  called  upon 
to  withstand. 

The  author  has  for  some  years  tested  a 
large  number  of  samples  of  stone  from  quar- 
ries in  Ireland,  Wales.  Scotland,  and  other 
countries.  The  machine  used  is  very  much  on 
the  same  lines  as  the  one  adopted  by  Mr. 
Lovegrove.  consisting  of  a  revolving  perforat- 
ed cylinder  with  blades  attaclied  to  the  inter- 
nal surface.  The  stone  submitted  for  testing, 
after  being  broken  to  a  standard  size,  is  ac- 
curately weighed  and  placed  inside  the  cylin- 
der. The  number  of  revolutions  per  minute 
is  uniformly  regulated,  and  an  automatic  re- 
corder indicates  the  numlier  of  revolutions 
during  the  period  of  the  test.  The  stone  is 
afterwards  removed  from  the  cylinder  and 
again  weighed,  and  the  percentage  of  loss  due 
to  wear  and  tear  ascertained. 

The  object  of  this  test  is,  as  far  as  possible, 
to  apply  in  a  mechanical  form  similar  condi- 
tions to  those  which  obtain  when  stone  is  in 
actual  use  for  road  purposes,  the  rubbing  of 
the  stone  on  the  inside  surface  of  the  cylin- 
der as  it  revolves  corresponding  with  the 
wear  of  the  wheel  traffic,  while  the  hammer- 
ing or  "jar"  which  the  stone  receives  w-hen 
dropping  frrmi  the  internal  blades  on  to  the 
bottom  of  the  cylinder  corresponds  with  the 
hammering  which  is  applied  by  horses'  shoes 
when  traveling  over  the  surface. 


It  will  be  readily  underst')nd  that  owing  to 
the  uniformity  of  conditions  of  wear  and  tear 
the  wearing  properties  of  stone  when  used 
for  street  paving  laid  on  concrete  founda- 
tions can  be  more  accurately  determined  than 
is  the  case  when  dealing  with  macadam  roads, 
and  in  order  to  determine  the  cotnparative 
value  of  wear  and  tear  under  actual  condi- 
tions, as  compared  with  this  im()act-attrition 
test,  the  author  has  for  a  number  of  years 
been  engaged  in  the  investigation  of  the 
wearing  properties  of  stone  under  actual  con- 
ditions in  paved  streets  and  macadam  roads, 
along  with  the  results  obtained  by  the  means 
of  this  mechanical  test. 

With  this  object  in  view  a  street,  with  a 
considerable  trafiic.  which  is  practically  uni- 
form from  end  to  end.  has  been  paved  with 
stone  from  various  quarries,  of  varying  de- 
grees of  hardness,  under  exactly  similar  con- 
ditions, and  the  results  of  the  wear  carefully 
recorded.  The  various  stones  were  also  test- 
ed mechanically  and  the  records  thus  ob- 
tained compared.  The  wear  and  tear  of  stone 
laid  down  in  other  streets  has  also  been  com- 
pared with  the  results  of  the  mechanical  test, 
due  regard  being  made  to  any  variations  in 
local  conditions. 

The  results  of  these  investigations,  both  in 
the  case  of  paved  streets  and  macadam  roads, 
have  been  most  interesting  and  instructive, 
and  have  more  than  fully  confirmed  the  value 
of  the  impact-attrition  test  as  a  means  of  de- 
terminin,g  the  wearing  properties  of  stone  for 
road  purposes.  The  accompanying  diagrams 
indicate  the  relative  life  of  stone  under  equal 
conditions  of  wear  as  compared  with  the  re- 
sults of  the  impact-attrition  test.  The  dia- 
gram showing  the  life  of  stone  paved  on  con- 
crete foundation  is  based  on  an  intensity  of 
traffic  of  300,000  tons  per  yard  per  year.  The 
diagram  showing  the  average  life  of  stone  on 
a  macadam  roadt  is  based  on  an  intensity  of 
traffic  of  100,000  tons  per  yard  per  year. 

In  the  application  and  comparison  of  me- 
chanical tests  it  must,  however,  be  borne  in 
mind  that  absolute  uniformity  is  essential  (1) 
in    the   preparation    of   the   stone    for   testing. 

(2)  in  the   construction  of  the   machine,   and 

(3)  in  the  carrying  out  of  the  actual  test  to 
enable  comparisons  to  be  accurately  deter- 
mined; and  the  author  ventures  to  suggest  the 
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Fig.  1 — Average  Life  of  Stone  on  Macadam 
Road  as  Compared  with  Percentage  of 
Loss  Due  to  Belfast  Standard  Impact — 
Attrition   Test. 

great  advantages  which  would  be  secured  to 
the  road  authorities  of  this  country  were  the 
Department  of  Agriculture  and  Technical  In- 
struction, or  some  such  central  authority,  to 
undertake  to  provide  the  means  for  obtaining 
this  information. 

As  an  illustration  of  tlie  difiiculties  that 
road  engineers  are  faced  with  in  the  selection 
of  stone,  the  author  would  mention  a  number 
of  what  appear  to  him  interesting  facts  he 
has  ascertained  in  the  course  of  these  investi- 
gations—  (a)  within  certain  limits  the  .geolog- 
ical and  petrological  formation  of  the  stone 
does  not  of  necessity  indicate  any  special 
value  in  regard  to  stone  for  use  for  road  pur- 
poses, (b)  stone  from  the  same  quarry  ap- 
parently of  the  same  texture  may  not  have 
the  same  wearing  qualities,   (f)    stone  of  two 

tin  the  case  of  macadam  road.s.  owing  to  the 
efTeet  of  tlie  variations  of  the  weather,  the  aver- 
age life  can  onl.v  be  indicated. 
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distinct  colors  from  the  same  qiKirry  h.-id  ex- 
actly the  same  wearing  qualities. 

It  is  impossible  to  estimate  the  value  of 
accurately  and  readily  determining  the  wear- 
ing quality  of  stone.  As  Major  Crosby,  chief 
engineer  of  the  Maryland  Geological  and 
Economic  Survey,  in  his  recent  paper  *t  on 
"The  present  status  of  laboratory  tests  and 
the  use  of  materials  in  road  construction" 
well  says,  "Good  judgment  is  frequently  a 
thing  difficult  to  obtain  and,  when  had.  as 
hard  to  support  by  facts  of  ready  comprehen- 
sion," and  no  one  knows  this  better  than  the 
road  engineer  who  has  given  the  question  of 
the  relative  quality  of  stone  his  careful  con- 
sideration. 

.\bsorption,  as  indicating  resistance  of  stone 
to  disintegration  by  weather  or  frost,  is  a 
further  test  which  should  be  applied  to  stone 
when  being  examined  for  the  purposes  of 
road  construction.  This  may  be  readily  done 
by  immersing  a  piece  of  stone  of  given  weight 
or  cubic  contents  in  a  given  quantity  of  water 
for  a  given  period.  The  stone  is  then  care- 
fully withdrawn,  the  water  measured,  and  the 
loss  by  absorption  recorded. 

Due  judgment  must  also  be  used  in  respect 
to  this  test.  Certain  stones — flint,  for  in- 
stance— while  showing  a  minimum  amount  of 
absorption,  are  unsuitable  for  road  purposes, 
and  as  a  safeguard  the  author  would  recom- 
mend the  absorption  test  should  be  made  only 
after  the  results  of  the  impact-attrition  test 
have  been  determined. 

.\lthough  not  a  test  of  quality,  the  specific 
gravity  of  stone  as  representing  a  commercial 
value  must  not  be  overlooked  in  dealing  with 
the  subject.  The  specific  gravity  of  stone 
may  vary  from  2.50  to  3.10,  and  Table  I  il- 
lustrates the  increased  cost  due  to  the  reduc- 
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tion  in  the  bulk  of  stone  received  for  every 
additional  0.10  increase  in  specific  gravity,  in 
the  case  of  paving,  a  stone  of  2,5  specific 
gravity  being  taken  at  25s  per  ton  and  in  the 
case  of  macadam  5s  per  ton. 

T.VBLV:  l.--EQL'IV.\l.EN'T  COST  BU1.K  FOR 
lU'LK  OF  STOiNU  OF  VAltlOUS  SPECIFIC 
CK.WITIFS.  .^S  COMPARED  WITH  1,000 
TONS  OF  SIOTTS  AT  ■J.'iS,  PER  TON.  AND 
OF  MACADAM  AT  ."..S.  PER  TON,  OP  STONE 
OF  2.50  SPECIFIC  GRAVITY. 
Specific  Gravity.  Setts.  Macadam. 

£  £ 

2.50  1,250  250 

2. SO  1,300  260 

2.70  1,350  270 

2.S0  1,400  2S0 

2.90  1,450  290 

3.00  1.500  300 

3.10  1,550  310 

The  following  is  a  simple  method  of  deter- 
mining the  specific  gravity  of  stone:  Im- 
merse a  piece  of  stone  of  known  weight  in 
water  and  after  removal  ascertain  the  weight 
of  water  displaced.  Divide  the  weight  of  dis- 
placed water  into  the  weight  of  the  stone  and 
the  result  will  give  the  specific  gravity  of  the 
stone. 

For  example :  Lbs. 

.Xctual   weight   of   stone 184 

Weight  of  water  displaced (i2.2T8 

184 

Specific  gravity  = =  2,95, 

62.278 

.\fter  every  care  has  been  taken  to  deter- 
mine the  wearing  quality  of  the  stone  to  be 
used  in  the  construction  and  maintenance  of 
roads,  there  is  yet  one  condition  which  must 
be  most  carefully  observed,  especially  in  the 
case  of  road  surfacing,  in  order  to  obtain  en- 
tirely satisfactory  results.  It  is  insuring  that 
the  material  used  over  a  given  surface  is  of  a 
uniform  quality.  The  indiscriminate  use  of 
two  or  more  stones  of  different  qualities, 
even    when    relatively    good,    both    in    paved 


streets  and  macadam  roads,  will  be  found  to 
produce  very  disastrous  results.  On  macad- 
am roads  in  particular  the  traffic  will  very 
soon  find  out  the  spots  where  the  softer  ma- 
terial is  situated.  Where  the  surface  begins 
to  wear  down  below  harder  material  surface 
water  will  gather,  slightly  at  first,  and  grad- 
ually increasing,  with  the  result  that  the  crust 
of  the  road  is  softened  and  the  less  hard  ma- 
terial is  subjected  to  disintegrating  effects  of 
the  weather  to  a  far  greater  degree  than  the 
other  parts  of  the  road,  thereby  causing 
further  damage,  and  in  combination  with  the 
traflic  the  wear  goes  on  daily  with  an  increas- 
ing ratio,  and  the  general  surface  of  the  road 
rajiidly  becomes  a  series  of  hills  and  hollows. 

In  presenting  this  paper  the  author  desires 
to  draw  attention  to  the  advantages,  both  fi- 
nancial and  otherwise,  of  accurately  and  sys- 
tematically determining  the  qualities  of  stone 
for  road  construction  and  maintenance  by 
mechanical  means;  and,  judging  by  the  num- 
ber of  applications  the  author  has  received 
from  all  parts  of  the  country  for  the  under- 
taking of  such  tests,  there  is  no  doubt  that  the 
importance  of  such  tests  is  becoming  largely 
realized. 

Many  local  authorities,  even  if  they  had  the 
enterprise,  have  not  the  means  to  fit  up  and 
maintain  a  proper  equipment.  In  order  that 
full  value  should  be  obtained  for  purposes  of 
comparing  and  correlating  the  quality  of  the 
stone  supply  throughout  the  country,  the  con- 
ditions of  tests  should  be  standardized  in 
every  respect.  The  establishment  of  a  central 
laboratory,  fully  equipped  to  undertake  the 
testing  of  stone  and  to  tabulate  results  and 
promptly  furnish  information,  appears  to  be 
greatly  needed,  and  to  be  the  only  means 
whereby  the  necessary  conditions  to  deal  with 
this  question  can  be  fulfilled  to  the  best  ad- 
vantage. 


WATER-WORKS      AND      SEWERS      SECTION 


Revision  of  Downtown  Chicago's  Sew- 
erage System. 

In  our  issue  of  Feb.  15,  1911,  brief  refer- 
ence was  made  to  the  imperative  need  of  new 
sewers  in  the  downtown,  or  so-called  loop 
district  of  Chicago.  At  a  recent  meeting  of 
the  City  Council  a  report  on  the  condition  of 
the  present  system  of  sewers  in  this  district 
was  made  by  C.  D,  Hill,  Superintendent  of 
Sewers.  This  report  also  outlines  the  pro- 
posed new  sewerage  system. 

The  conditions  which  now  obtain  in  this 
district  are  likely  to  develop  in  similar  dis- 
tricts of  any  large  city,  so  the  situation  is  of 
more  than  local  interest.  It  is  presumed  that 
actual  construction  of  the  proposed  municipal 
passenger  subway  will  be  commenced  within 
the  next  two  or  three  years,  and  the  new 
sewerage  system  in  the  central  part  of  the  city 
will  be  constructed  simultaneously  with  the 
subway.  It  is  our  intention  to  follow  this 
sewerage  problem  all  the  way  through  so  w-e 
are  here  abstracting  Mr.  Hill's  report  to  show 
the  present  status  of  the  problem, 

PRESENT    SEWER    SYSTEM. 

The  district  under  consideration  is  sewered 
by  main  sewers  in  all  the  east  and  west 
streets.  These  sewers  are  3  ft.  in  diameter 
where  they  empty  into  the  south  branch  of 
the  Chicago  River,  and  are  2  ft.  in  diameter 
at  their  summits.  From  the  summits  they 
slope  to  the  east  to  a  north  and  south  main 
sewer  in  Michigan  .Ave,,  the  lake  front  street 
in  the  downtown  district.  This  main  sewer  is 
4  ft,  in  diameter  where  it  empties  into  the 
river  and  2V<i  ft.  in  diameter  at  its  summit. 
From  the  summit  it  slopes  south  to  an  inter- 
cepting sewer  in  12th  St,,  an  east  and  west 
street.  There  are  tile  pipe  sew-ers  1  ft.  in  di- 
ameter in  all  the  north  and  south  streets  dis- 
charging into  the  previously  described  brick 
sewers  in  the  east  and  west  streets.  These 
pipe  sewers  have  summits  in  the  middle  of 
each  block. 

IiisitMcicnt  Si:c  of  Scii'crs. — The  sewers  in 


this  district  were  designed  and  built  fifty  years 
ago  on  a  liberal  scale  to  provide  for  the  storm 
water  run-off  that  was  to  be  expected,  and 
proved  sufficient  for  the  conditions  of  the  fol- 
lowing twenty-five  years.  During  that  period 
there  were  no  sky-scraper  buildings,  the  pave- 
ments of  the  streets  were  not  impervious, 
there  were  considerable  areas  of  private  land 
not  roofed  or  paved,  and  there  was  no  serious 
difficulty  in  draining  the  streets  and  the  build- 
ings. The  conditions  of  today,  with  large 
buildings,  impervious  pavements,  and  private 
property  all  covered  with  either  roofs  or 
paved  areas,  require  a  capacity  much  larger 
than  these  sewers  possess.  With  the  condi- 
tions that  we  will  have  ultimately,  the  sewers 
should  have  a  capacity  of  about  five  times  the 
capacity  of  the  present  sewers. 

During  recent  years,  many  complaints  from 
owners  of  buildings  as  to  lack  of  drainage 
have  made  apparent  the  inadequacy  of  the  en- 
tire system  of  sewers  in  this  district.  These 
complaints  are  increasing  as  the  years  go  by, 
and  the  conditions  that  cause  them  are  grow- 
ing. It  is  not  remarkable  that  sewers  that 
were  designed  and  built  fifty  years  ago  are  no 
longer  adequate  to  care  for  this  district,  which 
has  been  completely  built  up  and  is  now  being 
rebuilt   with   enormous   modern   buildings. 

Sczi'crs  Not  Self-Cleansing. — The  surface 
of  the  streets  in  this  portion  of  the  city  was 
originally  six  or  eight  feet  below  the  present 
grade  of  the  streets.  The  sewers  necessarily 
were  built  shallow  and  with  flat  grades,  and 
for  this  reason  the  current  is  sluggish  and 
sedimentation  occurs  in  all  of  them,  it  not  be- 
ing possible  for  them  to  be  self-cleansing,  .\t 
the  present  time  these  sewers  are  nearly  half 
full  of  mud  and  water,  even  in  dry  weather. 
This  is  due  partly  to  the  fact  that  it  is  impos- 
sible to  keep  them  clean,  and  partly  to  the 
fact  that  such  a  vast  amount  of  water  is  used 
in  the  buildings  in  the  district. 

Obstructions  in  Scivers. — In  several  places 
these  sewers  are  obstructed  by  pipes  passing 
Ihrnugh  them.  It  is  probable  that  these  pipes 
were  laid  in  the  early  days  when  the  surface 


of  tlie  street  was  so  low  that  it  was  not  prac- 
ticable to  lay  water  mains  over  the  sewers. 
These  pipes  are  obstructions  to  the  flow  of  the 
sewage,  and  in  many  cases  cause  very  con- 
siderable deposits,  and  they  prevent  the  proper 
cleaning  of  the  sewers. 

Cleaning  of  Sewers  Difficult. — .\s  has  been- 
stated,  these  sewers  are  not  self-cleaning,  and 
the  work  of  cleaning  them  becomes  more  and 
more  difficult.  This  difficulty  is  due  partly  to- 
the  fact  that  they  are  generally  submerged, 
luirticularly  the  small  pipe  sewers,  so  that  it 
is  difficult  for  the  men  to  pass  rods  and  chains 
through  the  sewers.  The  vast  amount  of 
traffic  on  the  streets,  particularly  the  street 
car  traffic,  makes  it  impossible  to  place  der- 
ricks over  the  manholes  and  to  scrape  the 
sewers  in  the  usual  manner,  except  by  having 
the  men  work  after  midnight  and  before  5- 
o'clock  in  the  morning.  This  night  work  is- 
not  only  very  expensive,  but  it  is  not  as  ef- 
fective as  it  would  be  if  it  were  under  the 
supervision  that  could  be  given  day  work.  In 
this  district,  more  than  elsewhere,  it  is  im- 
portant  that  the   sewers   be   self-cleaning. 

Grease  in  Sewers. — There  are  a  great  many 
restaurants  and  hotel  kitchens  in  this  district, 
;in<l  sufficient  precaution  is  not  taken  to  pre- 
\  ent  the  grease  from  these  kitchens  passing 
into  the  sewers.  In  fact,  an  examination  of 
most  of  the  tile  pipe  sewers  shows  a  large 
accumulation  of  grease  in  the  sewers.  This 
.grease  adheres  to  the  sides  of  the  sew^ers  and 
to  the  sides  of  the  manholes,  and  very  mate- 
rially prevents  the  flow  throu.gh  the  sewers. 
In  many  cases  of  complaints  from  buildings,, 
the  trouble  is  due  primarily  to  this  accumu- 
lation of  grease  in  the  main  sewer  and  in  the 
private   drain   from   the  building. 

Damage  Caused  by  Large  Buildings. — The 
construction  of  the  modern  large  buildings, 
and  particularly  the  construction  of  curb  walls 
extending  to  a  depth  of  over  thirty  feet  below 
the  surface,  has  caused  settlement  of  the 
sewers.  Naturally  the  settlement  of  the  sewer, 
even  though  the  sewer  may  not  collapse,  will 
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cause  sedimentation  to  tal<e  place,  thereby  ob- 
structing the   flow   through   the   sewer. 

Drains  for  Buildings.~.\[\  of  the  modern 
buildings  have  deep  basements,  and  power 
pumps  are  installed  that  force  the  sewage  from 
the  buildings  into  the  main  sewers  under 
pressure.  Such  buildin.gs  have  very  little 
trouble;  but  the  water  that  is  forced  into  the 
sewers  from  them  is  forced  back  through  the 
drains  into  the  basements  of  buildings  of  the 
old  type,  particularly  when  it  rains,  at  which 
times  the  sewers  arc  insufficient  in  size  to 
carry  off  the  water.  This  forcing  of  water 
back  through  the  drains  has  the  effect  of  forc- 
ing the  silt  from  the  main  sewers  into  the 
drains,  thereby  further  damap-ing  the  drainage 
from  these  old  buildings.  The  connections 
from  the  buildings  to  the  main  sewer  are  fre- 
(|uently  laid  too  low  and  at  too  flat  a  .erade, 
so  that  these  pipes  are  often  sulmierged,  and 
in  consequence  the  flow  through  them  is  very 
sluggish,  and  they  become  filled  with  sedi- 
ment and  completely  obstructed. 

Maintenance  of  Catchhasins  DifHcult. — All 
of  the  streets  in  this  district  are  filled  from 
curb  to  curb  with  various  pipes  and  conduits. 
Some  of  these  conduits  are  laid  along  the  sides 
of  the  streets  where  catchbasins  are  built,  and 
in  some  cases  they  interfere  very  seriously 
with  the  efifectiveness  of  the  catchbasins,  and 
particularly  with  the  connections  from  the 
catchbasins  to  the  main  sewer.  It  is  almost 
impossible  to  clean  some  of  these  basins,  and 
in  others,  the  connecting  pipes  have  been 
placed  below  the  conduits  and  are  so  low  that 
a  comparatively  small  amount  nf  dirt  swept 
into  the  ba-sins  will  compU-tely  fill  the  mouths 
of  the  outlet  pipes.  When  streets  are  paved,  it 
is  almost  impossible  to  find  room  to  build  the 
necessary  additional  catchbasins.  Recently  the 
construction  of  the  new  curves  connecting  the 
street  railway  tracks  has  inade  it  necessary 
to  remove  the  catchbasins  at  the  curb  corners, 
and  it  has  been  difficult  to  build  the  new  basins 
necessary.  In  some  cases  comiecling  pipes 
from  the  street  inlets  to  the  adjacent  catch- 
basins arc  laid  over  conduits,  and  they  are  so 
shallow  and  laid  at  so  flat  a  grade  that  they 
soon  fill  up  with  the  detritus  wnslied  from  the 
pavement. 

SUMM.\RV    OF    C0NI:ITI0N.S. 

It  has  been  shown  that  these  sewers  are  of 
insufficient  size;  that  they  have  been  badly 
damaged  by  the  construction  of  buildings  and 
other  structures;  that  they  are  not  self-clean- 
ing, and  that  it  is  practically  impossible  to 
keep  them  clean. 

Sewer  System  Condrnincd.—The  more  this 
proI)lem  is  studied,  the  less  possible  it  seems 
that  we  will  be  able  to  use  any  of  the  present 
sewers.  A  system  of  relief  sewers,  giving 
additional  outlets  to  the  main  sewers,  will 
not  be  sufficient,  for  the  reason  that  the 
greatest  trouble  is  from  the  small  lateral 
sewers.  The  entire  sewer  system  should  be 
condemned  and  replaced  with  an  entirely  new 
system  that  will  be  completely  up  to  date  and 
will  take  care  of  all  possible  future  develop- 
ments of  the  district. 

RECONSTRUCTION-    NIXF.SS.\RY. 

The  reconstruction  of  these  sewers  should 
have  been  commenced  years  a.sjo,  but  it  was 
impossible  to  make  any  intelligent  plan  for  a 
a  new  system  of  sewers  that  could  be  used  in 
connection  with  the  proposed  subways  for 
transportation  and  other  uses.  The  cost  of 
such  a  system  of  sewers  would  be  so  great 
that  it  would  be  manifestly  absurd  to  build 
them  with  the  idea  that  they  would  be  torn 
out  when  the  subways  were  constructed.  It 
was  impossible  to  prepare  any  definite  plans 
tor  such  sewers  until  definite  plans  had  been 
.iflopted  for  the  construction  of  subways. 
These  subway  plans  have  now  been  prepared, 
ind  it  is  the  purpose  of  this  report  to  suggest 
Iiow  the  sewerage  problem  can  be  solved  in 
connection  with  the  construction  of  these  sub- 
ways. 

ESSENTI.'\L  FE.VTrRF.  OF   NEW   OESIGN. 

The  new  sewers  shoidd  be  designed  in  ac- 
cordance with  certain   fundamental  principles : 

1.  There  should  lie  a  complete  separation 
of  storm-water  from  the  sewage,  necessitating 
the  construction  of  separate  systems  of  sew- 
ers. 


2.  All  storm  water  drains,  w-ithout  excep- 
tion, should  flow  by  gravity  to  the  river  and 
should  be  free  from  inverted  syphons.  No 
storm-water  should  be  pumped. 

3.  All  storm  drains  should  have  ample  ca- 
pacity to  carry  off  promptly  all  rain  from  roofs 
and   pavements. 

4.  Inlets  from  streets  to  sewers  should  be 
so  arranged  as  to  permit  the  flushing  of  pave- 
ments. It  may  lie  necessary  to  omit  catch- 
basins on  account  of  the  construction  of  sub- 
ways. 

5.  At  necessary  points  arrangements  should 
be  made  for  connection  with  water  mains  for 
the  purpose  of  flushing  the  storm  drains 

6.  Large  sedimentation  basins  should  be 
constructed  along  the  line  of  the  storm  drains 
near  the  outlets  to  prevent  the  discharge  of 
detritus  into  the   river. 

7.  All  sanitary  sewers  should,  so  far  as  is 
practicable,  flow  by  gravity  to  the  river  with 
a  minimum  amount  of  pumping  and  a  mini- 
mum number  of  inverted  syphons. 

8.  All  sanitary  sewers  should  be  so  de- 
signed as  to  be  self-cleansing. 

9.  All  sanitary  sewers  should  lie  discharged 
into  the  South  Branch  of  the  Chicago  River. 

10.  If  possible,  arrangements  should  be 
made  that  will  prevent  the  discharge  of  sludge 
from  the  sanitary  sewers  into  the  river. 

11.  The  sewer  pipes  of  all  adjacent  build- 
ings should  be  so  arranged  that  all  rain-water 
will  be  discharged  into  the  storm-drains,  and 
all  other  sewage  and  waste  water  will  be  dis- 
charged into  the  sanitary  sewers. 

12.  It  may  be  necessary  to  require  the 
owners  of  buildings  to  lift  the  sewage  from 
basements  so  that  it  will  discharge  into  sani- 
tary sewers  laid  at  an  elevation  higher  than 
that  of  the  basements.  All  sewage  from  that 
part  of  the  building  at  or  above  the  street 
level  should  discharge  into  the  sanitary  sewers. 

13.  All  sewage  and  drainage  from  the  sub- 
ways should  be  lifted  and  discharged  into  the 
sanitary   sewers. 

IMPORTANCE    OF    PROBLEM. 

The  most  important  problem  in  the  design- 
ing of  the  new  sewer  system  is  the  determina- 
tion of  the  amount  of  water  that  will  be  de- 
livered to  the  sewers.  With  the  streets  paved 
in  a  modern  fashion,  with  shallow  gutters, 
there  is  little  storage  room  for  storm-water  on 
the  surface  of  the  streets.  If  the  sewers  are 
not  of  sufficient  size  to  take  the  rain  as  fast 
as  it  falls  on  the  pavements  and  on  the  roofs, 
the  water  will  accumulate  on  the  pavements 
and  will  overflow  into  the  entrances  of  the 
subways;  at  the  same  time  the  sewers  being 
full,  it  will  be  impossible  to  drain  the  base- 
ments of  the  adjacent  buildings,  and  a  flood- 
ing of  the  subways  and  the  buildings  will  re- 
sult. 

Determination  of  Amount  of  Scwac/e. — The 
determination  of  the  amount  of  sewage  to  be 
discharged  from  the  buildings  is  comparatively 
easy,  as  it  will  equal  in  amount  the  water  sup- 
plied to  the  buildings.  Elaborate  estimates 
have  been  made  of  the  amount  of  water  that 
will  probably  be  consumed  in  this  district 
when  it  is  completely  rebuilt  with  modern 
buildings,  and  water  mains  of  the  size  neces- 
sary to  supply  this  water  will  be  installed. 
Sanitary  sewers  that  will  take  this  water  from 
the  buildings  should  have  as  gre.-it  a  capacity. 
The  volume  of  sewa.ge  from  the  buildings 
will  he  constant  day  after  dav,  and  will  not 
vary  much  during  the  hours  of  the  day. 

Determination  of  Amount  of  Storni-U'ater. 
— To  determine  the  nccesary  s'y/c  of  the  storm 
drains  to  carry  off  the  rainfall  is  more  diffi- 
cult. Ordinarily  in  designing  sewers  provision 
is  not  made  for  taking  care  of  all  the  rainfall 
in  times  of  storms  of  exceptional  severity,  that 
is,  it  is  not  considered  ]>ad  practice  to  design 
a  sewer  that  will  prove  insufficient  in  size  two 
or  three  times  in  a  period  of  ten  years.  Be- 
cause of  the  great  damage  that  would  be  done 
by  the  flooding  of  the  subwavs,  the  storm- 
water  drains  should  be  of  sufficient  size  to 
take  all  of  the  water  that  could  be  reasonably 
expected,  judging  from  the  experience  of  the 
past.  In  designing  sewers  in  Chicago,  partic- 
ularly in  the  outlying  districts,,  it  has  been 
customarv  to  assume  that  only  a  small  por- 
tion of  the  rainfall  will  enter  the  sewers  dur- 


ing the  time  of  the  rainfall;  that  is,  we  as- 
sume that  the  larger  portion  of  the  rain  will 
be  held  back  on  the  surface  of  the  ground, 
and  will  enter  the  sewer  slowdy,  and  that  a 
considerable  portion  will  not  enter  the  sewer 
at  all.  In  designing  the  new  storm  drains  for 
this  district,  we  must  assume  that  all  of  the 
rain  will  enter  the  drains  as  rapidly  as  it  can 
flow  from  the  various  "arts  of  the  roofs  and 
pavements  to  the  nearest  inlets,  and  that  the 
volume  of  the  flow  through  the  sew-ers  during 
any  period  of  time  will  equal  the  volume  of 
rain  during  the  same  period  of  time.  Sewers 
designed  on  this  principle  will  have  a  much 
greater  capacity  per  acre  of  land  drained  than 
any  sewers  heretofore  built  in  the  city  of  Chi- 
cago. 

SEPARATE    SVSTEM    NECESSARY. 

The  volume  of  the  maximum  rainfall  will 
.greatly  exceed  the  mixinium  volume  of  sewage 
from  the  buildings.  If  combined  sewers  are 
built  that  will  receive  and  carry  the  sewage 
from  the  buildings,  as  well  as  the  storm- 
water,  the  sewers  will  be  so  large  that  in  dry 
weather  the  stream  of  sewage  will  be  compar- 
atively small,  and  will  be  sluggish,  so  that  it 
will  be  impossible  for  these  to  be  self-cleaning. 
If,  in  addition  to  this,  street  sweepings  are 
washed  into  the  sewer  the  sedimentation  wilt 
be  increased,  and  the  sewer  will  become  very 
foul  and  ofi'ensive.  A  majority  of  authorities 
on  sew-erage  advocate  a  separate  system  of 
sewers  under  all  conditions.  In  this  district 
it  is  particularly  necessary,  for  the  reason  in- 
dicated above,  that  the  separate  system  be 
established. 

Flushing  of  Drains. — The  flushing  of  pave- 
ments is  advocated  by  many  authorities  on 
street  cleaning;  it  is  usually  opposed  by  offi- 
cials who  have  charge  of  sewer  cleaning,  but 
the  opposition  is  seldom  effective,  for  the 
reason  that  the  public  is  more  desirous  of  hav- 
ing clean  pavements  than  clean  sewers.  The 
flushing  of  the  pavements  of  this  district  ap- 
pears to  be  inevitable,  and  it  is  advisable  that 
such  provision  be  made  as  will  permit  of  the 
flushing  of  the  pavements  with  the  least  pos- 
sible harm  to  the  sewerage  system.  It  will 
be  impracticable  to  construct  catchbasins  that 
will  prevent  tlie  washing  of  detritus  froin  the 
pavements  into  the  storm-drains.  During  dry 
weather  this  detritus  will  lodge  in  the  drains, 
and  the  water  from  the  flushing  of  the  pave- 
ments will  not  have  sufficient  force  to  carry 
it  along.  If  this  sediment  is  not  mixed  with 
sewage  from  the  buildings,  it  will  not  be  -Par- 
ticularly offensive,  and  no  harm  will  result, 
provided  the  sediment  is  flushed  out  of  the 
drains  in  times  of  rain.  For  fear  of  the 
smaller  storm  drains  being  obstructed,  it  is 
advisable  that  pipes  be  laid  connecting  the 
water  mains  with  the  upper  ends  of  the  drains 
and  provided  with  the  necessary  valves,  so 
that  it  will  be  possible  to  flush  them. 

Drains  Free  Front  Inz'crfed  Syplioiis  or 
Pumps. — Because  of  the  large  amount  of  sedi- 
ment that  will  be  washed  into  the  storm  drains, 
it  is  absolutely  necessary  that  they  should  be 
laid  on  proper  gradients,  and  that  they  should 
be  entirely  free  from  inverted  syphons,  .^n 
attempt  to  pass  such  a  storm  drain  beneath 
the  subway  by  means  of  an  inverted  syphon 
would  certainly  result  in  the  syphon  becom- 
ing absolutely  obstructed  with  sediment.  The 
construction  of  a  system  of  storm  drains  laid 
at  a  level  lower  than  that  of  the  river,  thereby 
requiring  the  use  of  numps,  would  be  very 
unwise,  for  the  reason  that  it  would  be  neces- 
sary to  install  machinery  of  so  great  a  capac- 
ity that  all  of  it  would  not  be  used  except  once 
or  twice  in  a  period  of  years,  and  at  the  same 
time  it  would  be  necessary  to  maintain  all  of 
this  machinery  ready  for  instant  use.  The  in- 
stallation and  operation  of  such  machinery 
would  be  very  expensive,  and  as  a  matter  of 
fact,  there  need  be  no  difificulty  in  installing 
gravity  storm  drains  in  comiection  with  a  well 
designed   system  of  subways. 

Sedimentation  Basins. — This  general  ar- 
rangement will  result  in  a  lar.ge  amount  of 
sediment  being  washeil  into  and  through  the 
storm  drains  and  discharge  into  the  river.  In 
view  of  the  growing  opposition  of  the  Fed- 
eral Government  to  such  practices,  it  is  ad- 
visalile   that    these    storm   drains   be   arranged 
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to  discharge  through  huge  sedimentation 
basins  which  should  he  located  near  the  out- 
lets. Apparatus  could  he  installed  that  would 
remove  the  sediment  from  the  hasins  much 
more  economically  than  it  is  now  possible  to 
clean  the  ordinary  catchhasins  in  the  streets. 

Iiivcrlfd  Syf<hotis  ami  Piinif'S  in  Scteeragi- 
System. — Tn  the  case  of  the  sanitary  sewers  it 
is  permissible  to  use  inverted  syphons  and 
pumps  if  the  conditions  absolutely  require 
them.  The  flow  through  the  sanitary  sewers 
is  fairly  constant  at  all  times,  and  there  is 
very  little  danger  of  sedimentation  in  the  in- 
verted syphons.  However,  it  is  advisable  to 
avoid  anything  of  the  sort.  The  particular 
objection  to  the  pumping  of  sewage  is  the 
cost  of  operation.  If  all  of  the  sewage  were 
carried  through  low-level  sewers  and  were 
lifted  by  pumps  it  would  be  necessary  to 
pump  all  of  the  water  that  would  be  deliv- 
ered to  all  of  the  buildings  in  this  district. 
The  greater  portion  of  this  water  is  dis- 
charged from  the  upper  stories  of  the  build- 
ings, and  it  should  not  be  difficult  to  arrange 
the  sewerage  system  so  that  all  water  dis- 
charged from  the  upper  stories  of  the  build- 
ings would  be  carried  by  gravity  to  the  river. 
The  sewage  from  the  ordinary  basements  of 
buildings  located  near  the  river  could  be  dis- 
charged in  the  same  manner,  but  it  would  not 
be  possible  to  take  the  sewerage  from  base- 
ments at  a  considerable  distance  from  the 
river  without  pumping. 

NO    SEWAGE    DISCH.XRGED    INTO    M.\IX    Rr\'ER. 

It  is  very  important  that  no  sewage  be  dis- 
charged into  the  main  river,  but  that  the  sew- 
ers be  so  built  that  the  sewage  will  be  dis- 
charged into  the  South  Branch.  While  it  is 
true  that  there  is  a  flow  in  the  main  river 
from  the  lake,  it  is  also  true  that  a  momentary 
fluctuation  in  the  level  of  the  lake  will  some- 
times cause  a  corresponding  reversal  of  flow 
in  the  main  river,  and  a  large  flood  in  the 
valley  of  the  North  Branch  may  cause  the 
normal  flow  in  the  main  river  to  be  reversed 
for  several  hours,  and  any  sewage  in  the 
river,  or  any  sludge  in  the  bottom  of  the  river. 
might^  be  washed  into  the  lake.  It  is  hardly 
conceivable  that  any  flood  would  be  so  great 
as  to  reverse  the  flow  in  the  South  Branch 
of  the  river.  It  is  therefore  apparent  that 
the  discharge  of  the  sewage  into  the  South 
Branch  is  much  preferable  to  its  discharge 
into  the  main  river. 

-WTICIP.^TE   FUTURE    PURIFIC.\TI0X    OF    SEW.\GE. 

In  the  designing  and  the  building  of  these 
sewers  it  is  advisable  to  anticipate  the  future 
construction  of  an  intercepting  sewer  that  will 
convey  all  of  the  sewage  of  this  district  to 
some  convenient  place  for  purification,  as  the 
population  of  the  city  of  Chicago  will  un- 
doubtedly increase  to  such  an  extent  that  the 
mere  dilution  of  its  sewage  will  not  he  suffi- 
cient. It  will  be  necessary  to  install  apparatus 
that  will  purify  at  least  partially  the  sewage 
before  it  is  discharged  into  the  Sanitary  Dis- 
trict Channel. 


SLUllGE    T.\XKS. 

ll  is  possible  that  some  apparatus  might  be 
installed  at  the  outlet  of  each  sewer  that 
would  to  some  extent  purify  the  sewage  and 
thereby  decrease  the  pollution  of  the  river.  It 
is  (|uite  probable  that  some  form  of  a  sludge 
tank  could  be  installed  that  would  materially 
decrease  the  amount  of  sludge  that  is  now  be- 
ing discharged  directly  into  the  river.  It  is  a 
fact  that  a  vast  amount  of  sludge  has  accu- 
mulated in  the  river  and  in  the  main  channel 
of  the  Sanitary  District  and  the  Federal  Gov- 
ernment is  taking  notice  of  this  accumulation. 

This  sludge  problem  is  one  of  the  most 
serious  problems  that  is  confronting  Chicago 
today  and  in  the  designing  of  these  sewers  the 
sludge  problem  should  receive  very  careful  at- 
tention. 

SEP.\R.\TIO.\     or    ROOF     W.VTER     FRO.M     SEW.\GK    OF 
BUILDINGS. 

It  will  be  necessary  to  require  the  owners 
of  all  buildings  to  rearrange  the  sewer  pipes 
of  all  buildings  so  that  all  rain  water  will  be 
discharged  into  the  storm  drains,  and  all  other 
sewage  and  waste  water  be  discharged  into 
the  sanitary  sewers.  The  neglect  of  this  rule 
would  result  in  the  overloading  of  the  sani- 
tary sewers  during  time  of  rainfall,  or  else 
in  the  discharge  of  sewage  into  the  storm 
drains,  where  it  would  lie  stagnant  and  pu- 
trify. 

Seii'cige  From  Basements  to  Be  Pumped. — 
The  sewage  from  all  portions  of  the  buildings 
above  the  elevation  of  the  sanitary  sewers 
would  discharge  directly  by  gravity  into  the 
sewers.  The  sewage  from  the  basements  that 
are  below  the  level  of  the  sewers  would  have 
to  be  lifted  by  pumps.  This  is  now  being 
done  by  the  owners  of  modern  buildings,  and 
it  would  not  be  a  hardship  to  require  it  in  all 
cases.  There  may  be  difficulty  in  working  out 
the  details  of  this  requirement,  but  it  should 
be  no  more  difficult  than  the  adjustment  of 
other  questions  involved  in  the  construction  of 
the  subways  in  front  of  the  buildings.  If  a 
complete  system  of  subways  is  built  in  accord- 
ance with  the  general  plans  and  recommenda- 
tions contained  in  the  report  of  Mr.  Bion  J. 
-\rnold.  dated  January  31,  1911,  it  will  not  be 
difficult  to  arrange  the  system  of  drainage 
and  sewerage  to  conform  to  the  foregoing  re- 
quirements. 

.Sezvers  on  Each  Side  of  Street. — The  lack 
of  space  between  the  pavement  and  the  tops 
of  the  cars  in  the  high  level  subways  will 
prevent  the  crossing  of  these  subways  with 
drains  and  sewers  except  where  these  subways 
are  depressed.  It  follows  that  it  will  be  neces- 
sary to  lay  a  drain  and  a  sewer  on  each  side 
of  such  subways.  In  general  the  direction  of 
the  principal  sewers  and  drains  will  be  par- 
allel to  such  high  level  subways.  The  sewers 
and  drains  in  cross  streets  where  there  are 
low  level  subways  will  necessarily  be  limited 
in  length  by  the  intersecting  high  level  suli- 
wavs. 


In  such  streets  it  will  be  possible  to  obtain 
the  necessary  service  with  one  sewer  and  one 
drain,  but  it  is  preferable  to  adhere  to  the 
general  plan  of  providing  one  sewer  and  one 
drain  on  each  side  of  the  street  near  the 
buildings,  leaving  the  space  in  the  center  of 
the  street  over  the  low  level  subway  for  other 
utilities. 

Space  for  Sewers  and  Drains.—Where  the 
high  level  subways  contain  but  two  tracks, 
there  will  be  ample  space  beneath  the  side- 
walk for  both  sewer  and  drain,  as  well  as  for 
other  utilities.  Where  there  are  four  tracks, 
the  requirement  of  entrances  to  the  stations 
Iietween  the  tracks  necessitates  the  placing  of 
one  track  beneath  the  sidewalk  leaving  a  nar- 
row space  for  the  sewer  and  drain  and  a  very 
limited  space  for  other  utilities.  It  will  he 
necessary,  therefore,  to  lay  the  principal  lines 
of  such  utilities  in  other  streets,  which  can  be 
done  without  any  difficulty. 

Objection  may  be  raised  to  the  narrow  road- 
way in  the  typical  cross-section  of  a  four-track 
subway,  and  a  remedy  may  be  suggested  by 
narrowing  the  sidewalk  and  placing  the  car 
nearer  the  building  line.  This  must  not  be 
done  if  it  results  in  eliminating  the  necessary 
space   for  the  sewer  and  drain. 

Where  the  drain  serves  a  small  area  (one 
or  two  blocks)  but  little  space  is  required  for 
it,  but  where  it  serves  a  large  area  it  may  he 
several  feet  in  diameter.  In  general  it  is  ad- 
visable that  the  main  drains  be  laid  in  streets 
other  than  those  containing  four-track  sub- 
ways, and  this  can  be  done  with  possibly  one 
or  two  exceptions. 

M.\TERI.ALS    OF    CONSTRUCTION. 

In  streets  where  high  level  subways  are 
built,  it  will  be  necessary  either  to  incorporate 
the  storm  drains  in  the  roof  of  the  subway 
(particularly  near  the  summits  of  the  sewers), 
or  to  suspend  the  drains  along  the  side  walls 
inside  of  the  subways.  The  sewers  will  be 
suspended  in  a  similar  manner  at  an  elevation 
somewhat  lower  than  that  of  the  drains.  For 
this  form  of  construction  iron  or  steel  pipes 
are  apparently  the  most  suitable  material,  pro- 
vided the  sizes  are  keot  within  reasonable  lim- 
its. Where  the  storm  drain  serves  as  an  out- 
let for  a  considerable  area,  the  necessary  size 
of  the  drain  will  require  some  other  material, 
and  for  this  purpose  reinforced  concrete  is 
suitable.  The  concrete  drain  will  be  incor- 
porated in  the  structure  of  the  subway  and 
should  he  inside  the  outer  walls.  .\s  the  sub- 
ways approach  the  river  and  are  correspond- 
ingly depressed,  the  drains  and  sewers  will 
emerge  through  the  roof  and  will  continue  to 
the  outlets  as  independent  structures. 

COST  OF  NEW   SEWER   SYSTEM. 

It  is  impossible  to  estimate  the  cost  of  the 
new  system  of  sewers  and  drains  in  advance 
of  the  preparation  of  definite  plans.  It  is 
lirobable  that  the  cost  will  be  between  one 
million  and  two  million  dollars. 
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Design    of    a   Timber    Treating 
Plant  for  Railroad  Use. 


BY    CH.\S.    C.    .ANTHONY. 


The  practice  of  preserving  timber  by  treat- 
ing it  with  an  antiseptic  is  spreading 'rapidly 
in  the  United  States.  As  the  railroads  use 
about  100,000,000  ties  per  year,  besides  struc- 
tural timber,  it  is  surprising  that  they  are  only 
operating  about  20  timber  treating  plants. 

A  careful  consideration  of  the  expenses  for 
ties  and  tie  renewals  and  a  comparison  between 
the  cost  and  life  of  treated  and  untreated  ties 
would  indicate  that  timber  treating  is  a  paying 
investment. 

Enough  statistics  have  been  compiled  to 
prove  beyond  a  doubt  that  an  antiseptic  as  a 
method   is   thoroughly   efficient    in    preserving 
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ties  in  the  tracks,  and  in  increasing  their  life 
over  that  of  untreated  ties. 

Skillful  operators  have  been  developed,  proc- 
esses perfected,  mechanical  devices  invented, 
and  the  art  of  timber  treating  placed  on  a 
scientific  basis  and  brought  to  a  high  degree 
of  efficiency.  The  advance  has  been  rapid  and 
thorough  along  certain  lines,  but  a  very  im- 
portant phase  of  the  problem  has  been  ne- 
glected. 

-An  investigation  of  the  timber  treating  plants 
now  operating  will  show  a  great  many  with 
an  arrangement  of  yard  and  plant  not  consist- 
ent with  economical  handling.  Everywhere  you 
see  a  disinclination  to  incur  initial  outlay  to 
secure  permanent  economy.  The  yards  are 
poorly  arranged  and  the  plants  poorly  de- 
signed. There  is  not  a  plant  now  operating  in 
the  United  States  that  could  be  taken  as  a 
model  of  first-class  design. 


Table  I,  which  is  a  delay  report,  is  typical, 
and  gives  a  very  good  idea  of  some  of  the 
troubles  caused  by  faulty  design.  All  the  items 
marked  with  a  star  are  caused  by  faulty  design 
of  plant  and  a  poorly  arranged  yard.  At  one 
plant  the  total  of  delays  to  retorts  for  one 
year  was  8200  hours,  7.5  per  cent  of  which 
was  caused  by  faulty  design. 

PROPOSED      PLAN      FOR     TIMBER- TREATING      PLANT. 

For  the  purpose  of  providing  a  plant  in 
which  these  causes  of  delay  shall  be  elimiiiated, 
the  design  shown  by  Fig.  1  is  submitted. 
This  design  is  the  result  of  a  study  of  a  great 
mass  of  data,  and  of  practically  all  of  the 
existing  plants  in  the  United  States. 

Arrangement  of  Yard. — As  yard  operations 
have  an  important  hearing  upon  the  cost  and 
facility  of  handling,  special  attention  has  been 
given  to  the  arrangement  of  tracks  around  the 
plant.      With    a    yard   arranged   as    shown    by 
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Fig.  1  there  can  be  110  delays  due  to  switching. 
The  traci<s  leading  to  the  loading  platforms 
are  so  arranged  that  the  trams  can  be  returned 
to  the  tie  yard  for  reloading  as  fast  as  re- 
leased. With  this  arrangement  the  plant  can 
operate  with  the  minimum  number  of  tic 
trams. 

The  natural  movement  of  ties  in  the  yard  is 
from  the  cars,  on  the  unloading  tracks,  to  the 
ground  ;  from  the  ground  to  the  tie  trams :  on 
the  trams  along  the  narrow  gage  tracks  to 
the  treating  cylinder ;  from  the  treating  cylin- 
der to  the  loading  platform,  where  they  are 
loaded  into  cars  and  the  trams  returned  to 
the  tie  yard  for  reloading.  By  keeping  the 
narrow  gage  tracks  separate  from  the  stand- 
ard gage,  and  doing  away  with  the  three  rail 
system,  each  operation  can  be  carried  on  with- 
out conflicting  with  the  others.  The  trams 
moving  to  and  from  the  retort  house  and  load- 
ing platform  cannot  interfere  with  the  move- 
ment of  switch  engine  and  cars  nor  with  each 
other.  With  the  three-rail  system  this  is  con- 
stantly happening.  By  providing  a  cylinder 
open  at  both  ends  the  pulling  of  a  treated 
charge  cannot  conflict  with  the  introduction  of 
an  untreated  charge. 

The  narrow  gage  tracks  are  connected  at 
both  ends  in  order  that  the  loaded  trams  can 
be  sorted  and  classified  for  treatment  with 
very  little  switching.  The  classification  of 
timber  for  treatment  is  of  the  greatest  import- 


TABLE  II.— USE   OF  TANKS  IN   DIFFERENT   PROCESSES. 


Ta.k 

Lowery  or 

Creo-Air  or 

Straight 

Creosote 

Allardycc 
Process 

Card  Process 

Zinc  Chloride 

less  than  5% 

Solution 

Zinc-Tannin 
Process 

"Zinc  Chloride" 

less  than  5% 

Solution 

Hurnettized 
Process 

Lc'Caiton 

Capacity 

Kind 

A 

100,000 

Gallons 

Wood 



Zinc  Chloride 

less  than  5% 

Solution 

Zinc  Chloride 

less  than  a% 

Solution 

B 

100.000 

Gallons 

Iron 



Zinc  Chloride 
and  Creosote 

Tannin 
Solution 



C 

100.000 

Gallons 

Wood 

Water 

Water 

Water 

Water 

Water 

D 

48,000 
Gallons 

Stet-1 

Hot 
Creosote 

Hot  Creosote 

Glue  Solution 

E 

7,200 
Gallons 

Steel 

Measuring 
Tank 

"'■-■■---" 

Measuring 
Tank 

Measuring 
Tank 

Measuring 
Tank 

F 

7,200 

Gallons 

Steel 

G 

300,000 

Gallons 

Steel 

Cold 
Cruosote 

Cold  Creosote 

Cold  Creosote 

H 

30,000 
Gallons 

Iron 



Zinc  Chloride 
50Tc  Solution 

Zinc  Chloride 
50%  Solution 

Zinc  Chloride 
50%  Solution 

Zinc  Chloride 
50%  Solution 

Note. — Location  ot  Tanks  shown  m  Fig.  1 


ance,  and  this  yard  is  designed  with  the  idea  of  each  retort,  assuming  300  days  per  year,  is 

of      providing     facilities     for    switching    both  1,026,000  ties. 

standard-gage    and    tram    cars    promptly    and  A  charge  of   t.140  ties,  with  an  average  of 

economically.     The  capacities  of  the  standard  2.G4  cu.  ft.  per  tie,  will  occupy  3,010  cu.  ft.   The 


Fig.    1 — Proposed    Arrangement    of    Timber-Treating    Plant. 


TABLE  L— DELAYS  TO  RETORTS  FOR 

1900— TIMBER   PRESERVING  PLAN 

Operating  3  Retorts,  6  ft.  Diameter.  i:;i  ft 


Cause  of  Delay. 


*Drain  tank 

*InsufIicieTit   steam    

*Insufficient  trams   

•Insufficient  measuring  tank 

Weather  conditions    . . 
•Preparing  solution    ... 

Shortage  of  tie   men 

•Trams  stuck   in  retort 

Repairing  pipes  and  valves 

Air    coinpressor   brokc-n.... 
•Vacuum  pump  out  of  order 

•Trams    off   track 

•Forcing  back  solution 

•Cylinder  line  broken 

•Introducing   solution    

Electric   engine  repaired... 

Shortage  of  retortmen 

Repairs  to  retorts 

•Indicator  chains  and  floats 

out  of  order 

•Hoisting  engine  out  of  or- 
der    

•Classifying    ties    for    treat- 
ment     

•Vacuum  on  other  charges.. 

Repairs  to  tanks 

•Switching  in    yards 

Shortage   of  cars  for   load- 
ing     

•Weighing  of  bridge  timber 
and  test  ties • . 

Miscellaneous       delays       in 
shifts,   etc.    


Del; 
Hours. 
3,S1 
6 
38.5 
4GG 
1.40G 

Its 

47S 
13 
lU 
16 
Sit 

ir, 

IS 

so 

SI 

1 

i; 

tu 

30 

1 

31 

110 
4 


ly. 

Min. 

06 

50 

17 

22 

14 

26 

43 

12 

10 

45 

IS 

45 

55 

44 

21 

09 

1.1 

5S 


05 
30 


20 
45 

01 

51 

43 


YEAR 

IT. 
Long. 

o 
m  C  o 

■-">, 


34,061 

610 

34,732 

41.605 

125,419 

13.176 

42,728 

1,207 

1,743 

1.475 

7,979 

1.341 

1.108 

8,04G 

7.510 

101 

536 

3.822 

2,682 

94 

2.816 

12,43S 

402 

2,280 

4,559 


4,291 

Total    4.003         45         357,933 

Av    No.  of  hours  per  charge  of  ties 

7  hrs.  30  min. 

Av.'  No    of  ties  per  charge 670.5 

No.  ot  working  retort  hours  in  year  1909. .  .22,104 

No.  of  working  retort  hours  delays 

4.003   hrs.    45   min. 

Total  time  entire  plant  was  on  delay.. 18.11  days 


•Delays  caused   by   faulty  design. 


gage  tracks  in  the  yard  shown  by  Fig.  1  are  as 

follows : 

Loading   track —  Capacity. 

No.   1 21  cars. 

No.    2 18     " 

No.   3 14     " 

No.    4 17     " 

Total    70  " 

Unloading  track- 
No.    1 29  cars. 

No     2 25  •■ 

No.    3 22  " 

Total    76  •• 

Storage  track — 

No.    1 21  cars. 

No.    2 23  •' 

Total    47     ■' 

Spur  track 12     " 

Grand    total 205  cars. 

The  tie  yard  provides  storage  room  for  265,- 
200  ties.  Sections  1  to  12,  inclusive,  and  sec- 
tions 14  and  1-j.  hold  r7.t;80  ties  each.  Sections 
13  and  17  hold  8,840  each.  The  ties  are  stacked 
as  indicated  on  Section  4  of  Fig.  1.  In  other 
words,  there  are  10  piles  33  ft.  long  and  20 
ties  high,  giving  80  tiers  of  221  ties  each,  or 
17,080  ties  per  section. 

All  the  tanks  are  placed  outside  the  build- 
ing. They  are  so  connected  to  the  retorts, 
pressure  pumps,  etc.,  that  the  following  proc- 
esses can  be  used :  Lowery  process,  Creo-air, 
straight  creosote,  Allardyce  process,  card  proc- 
ess, zinc  tannin  process  and  Burncttizing 
process. 

Operation  of  Retorts. — The  use  of  the  tanks 
for  the  dift'ercnt  processes  is  shown  by  Table 
II,  In  Table  III  is  shown  the  number  of  ties 
that  can  be  treated  per  day  and  per  year  by 
the  different  processes  with  a  plant  as  shown. 

In  arriving  at  the  capacity  of  such  a  plant 
the  following  data  and  computation  are  used : 

The  capacity  of  one  retort  is  fi,281  cu.  ft., 
or  47,109  gallons.  One  retort  will  hold  19 
trucks  of  60  ties  each.  This  equals  1,140  ties 
per  charge,  .\ssuming  three  charges  of  1.140 
ties  per  day,  tlie  daily  capacity  of  each  retort 
is  3,420  ties.     On  this  basis  the  yearly  capacity 


sp  :ied  by  the  19  trucks,  at  2.74  cu.  ft. 

per  trucK.  is  02  cu.  ft.  This  gives  a  total  of 
3,062  cu.  ft.  as  the  space  occupied  by  ties  and 
trucks  in  one  charge. 

As  stated  above,  the  capacity  of  one  retort 
is  6,281  cu.  ft.  Subtracting  from  this  the 
space  occupied  in  the  retort  by  ties  and  trucks, 
or  3,062  cu.  ft.,  the  remaining  space  in  the 
retort  is  3,219  cu.  ft.,  or  24,146  gals. 

One  tie  is  estimated  to  absorb  5  gals,  of  the 
solution,  which  is  equal  to  5,700  gals,  per 
charge  of  1,140  ties.  Adding  this  to  the 
amount  of  liquid  necessary  for  filling  the  space 
remaining  in  the  retort,  it  is  found  that  a  total 
of  29,846  gals,  is  required  for  each  charge. 

Since  the  ties  absorb  5,700  gals  per  charge, 
three  charges  per  day  re([uire  17,100  gals.  For 
a  year  of"300  days,  this  is  equal  to  5,130,000 
gals. 

The  capacity  of  the  plant  in  treating  sea- 
soned tires  is  show'n  by  Table  III. 


TABLE  HI.— DAILY  AND  YEARLY  CAPACITY:0F 
PLANT  IN  TREATING  SEASONED  TIES. 


Process 

Number  of 

Hours  per 

Charge 

No.  of  Ties 

Treated  per 

Day 

13,600 

No,  of  Ties 

Treated  per 

Year  (,300 days) 

Lowery 

t  Hrs   00  .Mil 

4,101,000 

Card 

5  Hrs    30  Mil 

9,900 

2.970.000 
2.490,000 

Zinc  Tannin 

liHrs    30  Mir 

8,300 

Allerdyce 

6  Hrs    .30  Mir 

8,300 

2.490.000 

Creo-Air 

5  Hrs   00  Min 

10,900 

3,270,000 

Straight 
Creosote 

5  Hrs    30  Mir 

9.900 

2,970.000 

Burnettized  ,5  Hrs    30  Min 

9,900 

2,970.000 

ro 
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An    Analysis   of   the    Stresses   in    Guy 
Wires. 

Some  time  ago  the  writer  received  an  in- 
quiry in  regard  to  the  stresses  in  steel  wires 
such  as  are  used  for  guys  for  steel  stacks. 
Upon  investigation  he  was  unable  to  fiml  any 
treatment  of  the  subject  and  began  an  investi- 
gation which  resulted  in  the  following  demon- 
stration. 

Steel  stacks  which  are  not  self-supporting 
are  usually  supported  by  one  or  more  sets  of 
wires,  each  set  consisting  of  four  wires  even- 
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Fig.  1 — Typical   Arrangement  of  Guy  Wires 
for   Stack. 


ly  spaced  as  seen  in  the  plan.  .Such  a  stack 
is  shown  in  Fig.  I. 

Let  OC.  Fig.  2,  represent  such  a  stack  and 
let  AC  and  BC  be  two  of  the  wires  lying  in 
the  plane  of  the  paper.  With  OC  in  a  vcr- 
tocal  position,  and  with  no  horizontal  force 
tending  to  overturn  the  stack,  the  two  wires 
AC  and  BC  will  assume  the  same  form.  Each 
will  exert  a  force  at  C,  but  under  the  condi- 
tions assumed  the  horizontal  component  in 
AC  will  be  just  equal  but  opposite  in  direction 
to  the  horizontal  component  in  BC .  so  that 
the  two  actin.s;  together  w-ill  have  a  horizontal 
resultant  equal  to  zero  and  will  therefore  e.x- 
ert  no  horizontal  force  upon  the  stack.  Sup- 
pose that  some  external  force  such  as  the 
wind  acts  upon  the  stack  and  moves  it  to  some 
new  position  such  as  OC .  AC  now  occupies 
the  position  AC  and  BC  the  position  BC .  By 
inspection  it  is  seen  that  the  horizontal  com- 
ponent of  AC  has  been  increased  and  that  of 
BC  decreased.  The  two  acting  together  now 
exert  upon  the  stack  a  horizontal  force  equal 
to  the  difference  between  the  horizontal  com- 
ponents of  the  stresses  in  the  two  wires.  This 
force  tends  to  return  the  stack  to  its  original 
position  and  has  been  designated  by  the  writer 
as  the  righting  force.  The  guy  wires  produce 
this  righting  force  when,  and  only  when,  the 
top  of  the  stack  moves  out  of  the  position 
w^hich  it  occupies  when  no  external  force  acts 
upon  it. 

It  is  evident  that  the  less  the  initial  strees 
in  the  wires  the  greater  the  displacement  of 
the  stack  required  to  produce  a  given  right- 
ing force,  and  also  the  lower  the  initial  stress 
the  greater  the  ratio  of  the  righting  force  to 
the  maximum  stress  in  the  wires.  .\n  analy- 
sis of  the  problem  involves  the  determination 
of  the  relation  existing  between  the  four  vari- 
ables, initial  stress  in  the  wire,  deflection  of 
the  stack,  horizontal  righting  force,  and  the 
maximum  stress  in  the  wire.  It  was  found 
that  the  mathematical  relations  between  tlic 
quantities  involved  are  so  complex  that  tlic 
numerical  solution  of  any  specific  problem 
would  be  impractical.  The  writer,  therefore, 
undertook  the  solution  of  typical  cases  in 
order  to  get  data  from  which  curves  could 
be  platted  for  use  in  the  solution  of  specific 
cases.  The  cases  considered  are  those  in 
which  a  =  100  ft.  h  =  50  ft.,  and  n  =  100  ft. 
b  =^  100  ft.,  (see  Fig.  2)  when  the  horizontal 
component  of  the  initial  stress  in  the  wire  had 
the  following  values :  1,020  lbs.  per  sq.  in., 
1,700  lbs.  per  sq.  in.,  3,400  lbs.  per  sq.  in., 
6,800  lbs.  per  .sq.  in.,  10,200  lbs.  per  sq.  in.,  and 


13,()(H1  lbs.  per  sq.  in.  If  the  length  of  the 
wire  whose  weight  is  equal  to  the  horizontal 
component  of  the  stress  in  the  wire  be  repre- 
sented by  r,  the  above  stresses  would  corres- 
pond to  values  of  c  equal  to  300  ft,,  500  ft., 
1,000  ft,,  2.000  ft,,  3,000  ft.,  and  1000  ft.  Plate 
2  of  Fig.  3,  is  for  wires  for  wdiich  a  =  100  ft. 
and  /)  '^^  100  ft.  It  shows  the  relation  be- 
tween the  deflection  of  the  top  of  the  stack 
and  the  resulting  horizontal  component  of  the 
stress  in  the  wire.  This  curve  was  originally 
drawn  for  a  wire  having  an  initial  value  of 
<-  =  1,000  ft,  but  can  be  used  for  other  cases 
in  which  a  =  100  ft.  and  b  =  100  ft.  by  prop- 
erly sliiftin,g  the  origin.  Plate  1  of  Fig.  3  is 
the  corresponding  curve  for  the  case  in  which 
a  =  100  ft.  and  b  =-^  .50  ft.  The  portions  of 
these  curves  to  the  right  of  the  origin  are  for 
the  taut  wire,  and  the  portions  to  the  left  arc 
for  the  loose  wire.  Plate  3  (Fig.  4)  was  de- 
rived from  Plate  1,  and  Plate  4  (Fig.  5)  from 
Plate  2,  as  follows :  Consider  two  points  on 
the  curve  of  Plate  1, — one  a  certain  distance 
to  the  right  of  the  origin  and  the  other  an 
equal  distance  to  the  left.  The  value  of  the 
ordinates  of  these  two  points  gives  the  hori- 
zontal components  of  the  stresses  in  the  wires, 
and  their  difference  gives  the  righting  force 
resultin.g  from  a  deflection  represented  by 
the  abscissas  of  the  points  chosen.  In  this  way 
a  number  of  points  can  be  transferred  from 
Plate  1  to  Plate  3  and  the  curve  on  Plate  3 
determined.  This  has  been  done  for  different 
values  of  the  initial  stress  in  the  wire  as  indi- 
cated above  for  both  Plates  3  and  4.  The  re- 
lation between  righting  force  and  deflection 
is  given  by  the  lower  curves,  and  the  rela- 
tion between  stress  in  the  wire  and  deflec- 
tion is  given  by  the  upper  curves. 

In  the  equation  of  a  catenary,  used  in  de- 
veloping this  method,  all  the  quantities  can 
be  represented  by  lines.  That  is,  if  a  catenary 
with  a  given  value  of  c  is  drawn  to  a  given 
scale,  the  same  curve  can  be  made  to  repre- 
sent some  other  catenary  by  changing  the 
scale  of  the  drawing,  but  the  value  of  c  for 
the  second  catenary  must  bear  the  same  ratio 
to  the  value  of  c  for  the  first  as  the  true  value 
represented  by  any  ordinate  of  the  second  cate- 
nary bears  to   the  true  value   represented  by 


II,  while  the  deflection  and  (he  righting  force 
would  be  the  values  read  from  the  curves  mul- 
tiplied by  n.  That  is,  the  scale  of  the  curve 
is  changed  by  properly  introducing  tlie  factor 

As  far  as  the  writer  is  aware,  but  little  is 
known  regarding  the  value  of  the  initial  stress 
which  is  desirable.  As  it  is  increased,  the 
righting  force  for  a  given  allow-able  stress  in 
the  wire  is  decreased,  and  as  it  is  increased 
the  rigidity  of  the  stack  is  increased.  The 
value  chosen  should  be  such  as  to  give  the 
necessary  rigidity  and  at  the  same  time  give 
as  high  an  efficiency  as  possible.  Some  idea 
of  the  location  of  tliis  happy  medium  may  be 
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Fig.  2 — Position  of  Guy  Wires  with  Stack  in 
Normal,    and    in    Deflected    Positions. 


obtained  from  a  study  of  Plates  3  and  4.  It 
is  seen  in  both  cases  that  as  the  initial  value 
of  c  increases  a  high  degree  of  rigidity  is 
first  obtained  when  c  is  about  1.000  ft.  With  c 
much  below  this  value,  a  considerable  deflec- 
tion is  required  to  obtain  any  considerable 
righting  force,  as  is  seen  from  the  curve  for 
which  c  =  500  ft.,  while  with  c  =  1.000  ft. 
the  ratio  of  the  righting  force  to  the  stress  in 
the  wire  is  quite  large.  In  view  of  this  fact 
the  writer  suggests  that  c  =  1,000  ft.  be  taken 
as  the  proper  value  to  use  when  the  ratio  of 
a  to  6  varies  from  1  to  2  and  a  ^=  100  ft. 
This  value  of  c  corresponds  to  an  initial  stress 
of   approximately  4.900   lbs.   per  sq.   in.   when 
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rig.  3 — Plates  Showing   Relation   Between   Values  of  "c"  and   Deflection   of  Stack. 


•P,T.ppr  by  W.  M.  "Wilson,  read  before  the 
Western  Society  of  Engineers.  Chicago.  May  .■?, 
1911. 


the  same  ordinate  of  the  first  catenary.  That 
is  to  say,  while  Plates  1  to  4  were  originally 
drawn  for  cases  in  which  a  ^  100  ft.  b  ;=  100 
ft.  and  a  =  100  ft.  b  =  50  ft.,  by  properly 
cban.ging  the  scale  they  will  apply  to  all  cases 
in  which  a  =  b  and  a  =  lb.  For  example,  if 
a  =  b  equals  n  times  100  ft.  the  value  of  the 
maximum  stress  in  the  wire  to  be  read  from 
the  curve  would  be  the  allowable  stress  di- 
vided by  H,  and  the  initial  value  of  c  to  be 
used  would  be  the  given  value  of  c  divided  by 


ij  ^  b,  and  3,900  lbs.  per  sq.  in.  wdien  a  '=^  2b, 
for  a  steel  wire.  When  a  =  h  X  100  ft.,  the 
proper  initial  value  of  c  to  be  used  to  corres- 
pond to  the  above  would  be  «  X  1,000  ft. 

Considerin.g  the  numerical  solution  of  a 
problem  in  wdiich  a  =  100  ft.  b  =  100  ft.  and 
the  allowable  stress  in  the  wire  is  IG.OOO  lbs. 
per  sq.  in.,  in  which  it  is  desired  to  find  the 
proper  size  of  wire  to  be  used  if  the  stack 
is  acted  upon  by  an  overturning  moment 
equivalent  to  a  horizontal   force  of  6,000   lbs. 
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applied  at  the  point  where  the  wire  is  fastened 
to  the  stack.  Reading  from  tlie  curve  for 
f  =  ],000  ft.  on  Plate  4,  the  deflection  is  seen 
to  be  O.IIO  ft.  and  the  righting  force  is  9,400 
lbs.  per  sq.  in.  The  area  of  the  section  of 
the  wire  wonld  be  (i.OOO  divided  by  9,400,  or 
0.638   sq.   in.     if   the   same   prnl)lem   had   been 


initial  vain.-  of  c  be  taken  at  2,000  ft.  Read- 
ing from  llir  rnrve  on  Plate  4  for  a  stress  in 
the  wire  of  lii,0()0  lbs.  per  sq.  in.,  the  deflec- 
tion is  0.0")!  ft.  and  the  righting  force  is  7,600 
lbs.  per  ,s(|.  in,,  or  a  reduction  of  3,700  lbs. 
per  sq.  in.,  or  32.7  per  cent  below  the  maxi- 
mum possil)lc.     If  f  had   been  taken  equal  to 
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of  two  almost  straight  lines  connected  by  a 
sharp  curve.  \\'hen  the  stress  has  been  in- 
creased to  the  point  of  sharp  curvature,  any 
further  deflection  of  the  stack  is  due  almost 
entirely  to  the  elongation  of  the  wire.  That 
is,  after  this  point  has  been  reached  any  fur- 
ther increase  in  the  stress  in  the  wire  causes 
but  little  reduction  in  the  sag  in  the  wire. 
.■\Iso,  after  the  stress  is  increased  up  to  this 
point,  any  further  taking  up  of  the  wire  will 
cause  an  abrupt  increase  in  the  stress  in  the 
wire  which  ought  to  be  noticeable  in  the 
ecpiif  mcnt  Ijy  which  tlie  stress  is  induced.  For 
ordinary  cases  the  wire  ought  to  lie  stressed 
up  to  this  point  but  not  beyond  it  for  the  best 
results. 
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Record  of  a  Drifting  Contest. — The  Vekol 
IMining  Co..  near  Casa  (irandc,  Pinal  County, 
y\riz.,  is  advancing  a  drift  in  hard  blue  lime- 
stone from  the  120-ft.  level.  The  size  of  the 
drift  is  8.\fix4%  ft.,  and  the  workin.g  face  is 
now  about  500  ft.  from  the  shaft.  The  drilling 
is  done  with  a  Stdlivan  2%-in.  air  drill  on  a 
double  screw  mining  column.  Two  drill  run- 
\iers  recently  had  a  contest  to  see  which  one 
could  break  the  most  rock  in  five  shifts,  with 
results  as  follows,  as  given  in  Mines  and  Min- 
I'yals : 

The  time  for  setting  up  included  the  time 
rci|uired  by  the  men  in  walking  from  the  shaft 
nation  on  the  120-ft.  level  until  the  air  was 
lurned  on  at  the  drill.  The  total  working 
time  included  setting  up,  drillin.g,  tearing 
down,  loadin.g.  and  blasting.  Seventy-five 
])ounds  of  1%-in.  powder  were  used  per  round 
of  holes.  A  Sullivan  straight-line,  two-stage 
compressor  furnished  power  for  the  drills  at 
110  ll;s.  receiver  pressure. 


Fig.  4 — Stress  in  Wire,  Righting  Force  an 

and  b 

solved  by  considering  the  wire  on  the  taut 
side  only,  neglecting  the  loose  wire,  and  con- 
sidering it  as  acting  at  an  angle  of  45°,  the 
righting  force  would  have  been  16,000  divided 
by  the  square  root  of  2,  or  11.300  lbs.  per  sq. 
in.  That  is  to  say,  with  an  initial  value  of 
c  =  1,000  ft.  the  slack  wire  causes  a  loss  of 
possible  righting  force  of  only  1.900  lbs.  per 
sq.  in.,  or  17  per  cent,  and  allows  a  deflection 
of  only  0.110  ft.  at  a  point  100  ft.  above  the 
base  of  the  stack. 

Consider  the  solution  of  the  above  problem 
with  the  wire  fastened  to  the  stack  at  the 
same  pomt  as  before,  but  take  the  ratio  of 
(7  to  b  equal  to  2.  That  is,  a  =  200  ft.  and 
b  =  100  ft.  The  initial  value  oi  c  =  n  X  1,000 
ft.,  in  which  ;;  =  2.  The  value  of  c  to  be 
read  from  the  curve  is  1,000  times  2  divided 
by  2,  or  1,000  ft.,  and  the  allowable  stress  to 
be  read  from  the  curve  is  16.000  divided  by  2, 
equals  8,000  lbs.  per  sq.  in.  Reading  from  the 
curve  for  c  =  1,000  ft.  on  Plate  3,  the  de- 
flection is  2  times  0.0.52  =  0.104  ft.,  and  the 
righting  force  is  4,S00  times  2,  or  9,600  lbs. 
per  sq.  in.  The  area  of  the  section  of  the  wire 
is  6,000  divided  by  9,200.  or  0.625  sq.  in.  If 
the  taut  wire  only  had  been  considered  and 
that  considered  as  acting  in  a  straight  line 
having  a  slope  of  1  to  2,  the  righting  force 
would  have  been  16,00o  divided  by  the  square 
root  of  1.25,  or  13.560  lbs.  per  sq.  in.  That 
is  to  say,  with  an  initial  value  of  c  =  2,000  ft. 
the  slack  wire  causes  a  loss  of  possible  right- 
ing force  of  3.960  lbs.  per  sq.  in.,  or  29  per 
cent,  and  allows  a  deflection  of  0.104  ft.  Since 
the  section  of  the  wire  is  about  the  same,  and 
the  length  of  the  wire  is  considerably  greater 
in  the  second  case  than  in  the  first,  and  as 
there  is  but  little  difference  in  the  deflection 
in  the  two  cases,  .it  would  seem  that  an  ar- 
rangement of  the  wires  so  as  to  give  a  slope 
of  1  to  1  is  better  than  with  a  slope  of  1  to  2. 

In  the  first  numerical  case  considered  above, 
it  was  noted  that  the  slack  wire  bad  but  little 
cfi'ect  upon  the  value  of  the  righting  force 
for  a  given  stress  in  the  wire,  causing  a  reduc- 
tion of  only  17  per  cent  froin  the  maximum 
theoretical  possible.  If,  however,  the  initial 
stress  had  been  greater,  the  reduction  in  the 
righting  force  would  have  been  considerably 
more.  For  example,  take  tlie  conditions  of  the 
problem   the    same   as   before   except   that   the 


d  Deflection   of  Stack,  When  a  =  100  Ft. 
=  50  Ft. 

3,000  ft.,  the  deflection  would  have  been  0.012 
ft.  and  the  righting  force  2,400  lbs.  per  sq.  in., 
a  reduction  of  8,900  lbs.  per  sq.  in.,  or  79 
per  cent.  These  figures  bring  out  quite  em- 
phatically the  necessity  of  keeping  the  initial 
stress  as  low  as  possible  without  endangering 
the  rigidity  of  the  stack 
Ordinarilv 


A  large  steel  arch  bridge  is  being  erected  at 
present  over  the  St.  Croix  River  seven  miles 
north  of  Stillwater,  Minn.,  on  the  Minneapo- 
lis, St.  Paul  &  Sault  Saint  Marie  R.  R.,  known 
as  the  "Soo  line."  It  consists  of  5  arch  spans 
of  350  ft.  each,  exclusive  of  the  viaduct  ap- 
proaches. The  arches  contain  one  particular- 
ly novel  feature  in  design,  by  means  of 
which  the  arches  have  practically  three  hinges 
for  dead  load  and  temperature  and  two  hinges 
for  live  load.     The  bridge  is  150  ft.  high. 
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Fig.  5 — Stress   in   Wire,   Righting  Force  and  Deflection    of  Stack,  When   a 

and  b  =  100  Ft. 


100  Ft. 


equipment  is  not  av.i liable  for  measuring  the 
stress  in  the  wire  and  the  use  of  such  equip- 
ment would  h;irdly  be  practical.  However,  a 
study  of  the  curves  shown  on  Plates  1  and  2 
(Fig.  3)  will  suggest  a  means  of  determining 
the  point  at  whicli  the  proper  stress  has  been 
induced  in  the  wire.  By  referring  to  these 
plates   it   is   seen   that   each   curve  is   made   up 


Work  has  been  begun  on  another  unportant 
3-hinged  spandrel  braced  arch  bridge  over  the 
Crool<e<!  River  in  Oregon,  for  the  Oregon 
Trunk  Ry.  Its  sfian  is  340  ft.  This  railroad 
is  to  connect  with  the  Spokane,  Portland  & 
Seattle  Ry.  at  the  falls  of  the  Columbia  River 
at  Celilo  by  means  of  a  bridge  with  simple 
truss  spans,  which  is  now  under  construction. 
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GENERAL    ARTICLES    AND    CLASSIFIED    ITEMS 


Appraisal  of  Gas  Properties  in  Chicago, 

and  Investigation  as  to  Reasonable 

Rates    for    Gas.* 

Valuation  of  Physical  Property. 

The  valuation   upon   which   a  gas  utilitj'  is 
entitled  to  a   reasonable  rate  of  return,  con- 
sistent   with   the   risks   inherent   in   the   busi- 
ness,  is   the   fair  present   value  of  the  prop- 
erty  used   and   useful   in   the   production,   dis- 
tribution  and   sale   of   gas.     This   value   con- 
sists of  two  principal   divisions,  namely:   the 
physical    plant    and    the    intangible    or    going 
value   of   the   plant.     The   former   value   em- 
braces   the   land    and    buildings   of   the    com- 
pany, distribution  mains,  services  and  meters, 
gas    holders,   horses    and    vehicles,    stores    on 
hand  and  the  allowance  for  working  capital. 
The  going  value  of  the  plant  exists  by  vir- 
tue of  the  plant  being  a  live,  operating  unit, 
supplying   gas   to   those   customers   who  have 
been  induced  to  subscribe  to  the  service,  thus 
giving  to  the  company  an  established  income, 
in  the   development  of   which  large   expendi- 
tures  have   been    made    in    one    form    or    an- 
other by  the  investor  and  doubtless  numerous 
losses    sustained.      Together,    they    constitute 
the   legitimate  and   honest   investment   of  the 
stockholder    and    represent     the     amount     on 
which   he   is  entitled   to   a   reasonable   return. 
To    arrive    at    the    value    of    the    property 
several    methods    are    possible,    any    one    of 
which   may  be   satisfactory   or  unsatisfactory, 
depending    upon    the    condition    of    the    con- 
struction   records    of    the    company    and    the 
conditions   under   which    the   plant   was    con- 
structed   and    the    business    developed.      The 
value   of   the   plant    for   the   purpose   of   rate 
adjustment  cannot  be  computed  from  the  cost 
records   alone.     It   must   be   determined   from 
a    consideration    of    all    the    elements    making 
for   value,    of   which    the    principal    ones    are 
the  original   cost  of   the   plant,    its   reproduc- 
tion  cost    new   as    of   today,   its    reproduction 
cost   new   less   depreciation   to   show   the    fair 
present    value,    the    cost    of    developing    the 
business,   the   amount    of   outstanding   securi- 
ties  and   the   earning   capacity   of    the   plant. 
No    formula    or    mathematical    rule    can    be 
blindly   followed,   but   from   all   the   facts   and 
elements   of  value   it  is  necessary   to  apply  a 
reasonable    judgment    to    the    end    that    sub- 
stantial   justice    shall    be    done    to    both    the 
public  and  the   investor. 

In  this  instance  the  methods  of  arriving 
at  the  value  of  the  plant  have  been  restricted 
by  conditions  over  which  neither  the  city 
nor  the  company  had  entire  control.  The 
present  property  is  a  consolidation  of  several 
competing  plants,  the  records  of  which  are 
not  available  today.  Many  of  the  books  and 
records  of  the  merged  companies  were  never 
turned  over  to  the  consolidated  company. 
Even  if  they  were  in  its  possession  today 
the  data  could  not  be  given  the  greatest 
consideration  because  of  the  conditions  under 
which  such  plants  were  constructed.  Several 
plants  were  poorly  erected,  with  insufficient 
regard  for  the  future  wear  and  tear  of  the 
property  and  often  represented  unnecessary 
duplication  of  facilities.  To  attempt  to  an- 
alyze the  construction  account  from  the  com- 
pany's records  today  would,  therefore,  be 
impossible,  both  because  of  the  incomplete- 
ness of  the  records  and  because  abnormal 
charges  have  been  made  to  this  account  which 
cannot  be  considered  as  capital  today.  The 
value  has,  therefore,  been  arrived  at  by  the 
appraisal  of  the  property. 

Ordinarily,  in  undertaking  an  appraisal  the 
first  step  would  be  to  make  a  complete  de- 
tailed inventory  of  all  the  property  of  the 
company,   to  be   followed   by   a   study   of   the 


'Portion  of  report  made  hy  Wm.  J.  Hagenah, 
in  charge  of  gas  investigation,  to  the  Gas  Sub- 
committee of  the  City  Council  of  Chicago,  111., 
1911. 


local    conditions    affecting    the    cost    of    such 
work,    the    age    of    each    unit    of    equipment, 
the   degree  to   which   it  has   been   maintaineil 
and    its   adaptability   to    the   service   required, 
together   with   the   determination   of   the   unit 
prices    to   be   used,    and,    finally,   the    applica- 
tion   of    such    prices    to    the    determined    in- 
ventory.    In   the   present   case   much    of   this 
work  was  not  undertaken  for  the  reason  that 
a  complete  inventory  in  general  carefully  pre- 
pared was  submitted  by  the  company  through 
its   engineers.     The   inventory   was   submitted 
in  the  following  groups:  (1) "detailed  descrip- 
tion  of   each   important   building   and  unit   of 
apparatus;    (2)    tabulations    of    the    size   and 
mileage  of  mains;    (3)    the   number  and   size 
of  meters  and  services  in  use;  and   (4)   field 
books  which  contain  the  miscellaneous  items, 
such   as  cast  and   wrought   iron  piping,   tools, 
fences,   docks,   walks,   paving  about   the  plant 
and    sundry    small    items.      The    cost    of    rc- 
prodiaction    for  each   of  the   items   mentioned 
was   included   with   the   inventory,   which    was 
sufficiently  detailed   to   enable   the   unit   quan- 
tities  to   be   checked.     This   was   particularly 
the  case  as  regards  buildings  and  foundations. 
Exhibits    were    also    available    showing    tlie 
method  of  arriving  at  the  cost  of  the  various 
parts   of   the   distribution   system.     While   the 
inventory  made  unnecessary  the  detailed  field 
work  of  checking  and  classifying  every  piece 
of  property,   it  was   not   accepted   without  an 
inspection  of  all  the  plant  and  a  check  of  the 
more  important  items  included  in  the  exhibits 
in   order   to   prove   their  correctness. 

APPSAIS.^L. 

The  value  of  the  land  owned  by  the  com- 
pany was  obtained  from  an  appraisal  of  this 
property  made  by  the  valuation  committee  of 
the  Chicago  Real  Estate  Board.  This  ap- 
praisal was  submitted  by  the  company  as 
its  estimate  of  the  land  value.  The  classi- 
fication was  checked  against  the  land  occu- 
pied by  the  company  and  which  it  was  re- 
ported to  own.  The  reasonableness  of  the 
appraisal  was  verified  by  comparing  the 
amounts  with  the  prices  paid  for  land  in 
the  neighborhood  of  the  parcel  under  con- 
sideration. The  values  so  furnished  were  ac- 
cepted as  representing  the  best  evidence  avail- 
able. 

The  company's  detailed  building  inventory 
was  checked  item  for  item  in  making  the 
appraisal  of  this  portion  of  the  property. 
Building  plans  on  file  with  the  company  were 
examined  before  any  inspection  of  the  prem- 
ises was  undertaken  and  important  dimen- 
sions were  checked.  Where  the  building  plans 
were  not  available  it  was  necessary  to  secure 
all  the  information  by  visits  to  the  struc- 
tures in  question.  In  addition  to  checking 
the  quantities,  the  inspection  work  also  cov- 
ered a  general  examination  in  order  to  deter- 
mine the  specifications  for  all  materials,  the 
character  of  the  maintenance  and  such  addi- 
tional matters  as  would  aft'ect  either  the  cost 
of  construction  or  the  present  value.  The 
depth  of  underground  foundations  was  taken 
from  the  plans  and  from  the  statements  of 
superintendents,  and  in  each  case  it  was  de- 
termined whether  it  was  in  keeping  with 
common  practice  for  similar  soil  conditions. 
The  unit  prices  applied  to  the  quantities 
found  were  compared  with  the  company's 
own  records  covering  the  construction  in 
question.  Local  contractors,  including  some 
who  had  performed  a  large  portion  of  the 
company's  work  and  who  were  familiar  with 
present  conditions  in  this  city  and  vicinity, 
were  interviewed  as  to  the  cost  of  labor  and 
material.  The  prices  used  in  each  case  cov- 
ered the  actual  cost  of  the  work,  plus  a 
fair  contractor's  profit.  Where  it  had  been 
necessary  to  remove  dirt  from  the  premises, 
the  excavation  cost  was  made  sufficiently  high 
to  cover  such  expenses.  The  value  of  the 
new  office  building  just  completed  for  the 
company  was  taken  from  the  company's  books. 
To   prove   the   inventory   submitted   for   the 


machinery  and  apparatus  each  station  was 
visited  by  machinery  and  building  inspectors, 
separate  forms  were  prepared  upon  which 
were  classified  the  various  units  of  apparatus 
reported  by  the  company  and  their  correct- 
ness as  to  type,  age,  workmanship  and  per 
cent  of  condition  noted.  Where  the  inventory 
was  insufficient  additional  information  was 
secui^ed  in  this  manner.  Besides  checking 
the  items  contained  in  the  inventory,  these 
inspections  embraced  a  general  survey  of 
each  station,  particularly  with  a  view  of  as- 
certaining the  probable  accuracy  of  the  nu- 
merous items  included  in  the  field  book.-;. 
While  the  machinery  was  examined  with  the 
same  detail  as  would  have  been  followed  had 
no  iriventory  been  available,  it  was  much 
simplified  by  the  co-operation  of  the  company 
in  tliis  manner,  since  the  apparatus  was  listed 
and  it  was  necessary  only  to  verify  the  in- 
ventory and  to  record  information  not  con- 
tained therein. 

In   arriving  at   the   unit   prices   to  be   used, 
an  effort  was   made  to  have   the  figures   rep- 
resent  present   conditions  in   the  city  of   Chi- 
cago.     Prices    for    iron    and    steel,    cast    iron 
pipe,  labor  and  all   other  items   entering  into 
the   cost   of   construction   fluctuate    from   year 
to    year    with    the    condition    of    business,    as 
is    reflected    in    the    cycles    of    industrial    ac- 
tivity and  depression.     Because  of  these  con- 
ditions it  was  necessary  to  use  average  prices, 
since  to  use  either  the  highest  or  lowest  prices 
duriiig   the   last   five   years   would   be   equally 
unfair.     In  comparing  such  prices  with  those 
actually    paid    by    the    company    it    was    ob- 
served that  because  of  its  very  large  require- 
ments  each   year   and   the   facilities   and   skill 
of    its    officers    in    the    making    of    purchases, 
it  was  able  to  secure  contracts  at  substantial 
concessions  from  the  prevailing  m.arket  prices. 
The   position   of  the   company  in  this  respect 
is    typical    of    large    industries    generally.      It 
is    well    known    that     there     is     considerable 
difference  in  the  ability  of  companies  to  pur- 
chase at  low   figures.     As  a  rule,  the  larger 
companies   are   able  to   purchase  more   favor- 
ably  than   the   smaller   ones   because   of   their 
larger  requirements  and  also  because  of  more 
favorable    market    and    shipping    facilities    in 
large    cities.     There    are.    however,    obstacles 
which  tend  to  increase  costs  due  to  the  higher 
wage    scales    prevailing    in    large    cities    and 
the   additional   costs   incurred   in   construction 
work  because   of  the   congested   traffic  condi- 
tions   in   the   streets.     In   this   instance,   how- 
ever, there  can  be  no  question   but  what  the 
company  is  securing  prices  on  contracts  which 
on   the    whole    compare    very    favorably    with 
the   general   market.      It   is   therefore   evident 
that  local  conditions  and  the  particular  facili- 
ties   of    the    company    in    question    must    be 
given    full    consideration    in    determining   the 
proper    units   to   apply   in   the   appraisal   of   a 
given   property. 

In  general,  the  benefits  of  favorable  pur- 
chase of  operating  supplies  and  material  for 
construction  purposes  belong  to  the  investor. 
To  deprive  him  of  the  benefits  due  to  skill 
in  management  and  operation  would  be  to 
destroy  every  incentive  for  economy  and  effi- 
ciency. It  does  not  follow,  however,  that 
every  economy  is  to  be  credited  to  the  com- 
pany, for  the  public  is  entitled  to  the  benefit 
of  that  degree  of  intelligence  and  technical 
skill  which  can  reasonably  be  expected  of 
men  entrusted  with  responsibilities  of  ad- 
ministering a  property  so  large  as  the  plant 
in  question.  The  best  evidence  of  reasonable 
prices  to  be  used  for  this  purpose  was,  there- 
fore, to  be  found  in  the  records  of  the  com- 
pany itself.  Wherever  possible,  examination 
was  made  of  the  company's  contracts  and 
vouchers  to  determine  how  favorably  its  pur- 
chases were  made,  and  from  such  records 
averages  were  taken.  For  this  purpose  a 
large  number  of  contracts  was  submitted  by 
the  company  for  cost  analysis.  Prices  which 
departed  materially  from  the  average,  or  were 
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at  great  variance  witli  tin-  market,  were  sub- 
mitted to  the  officials  of  the  company  for 
additional  information  and  explanation. 
Wherever  it  appeared  that  a  contract  was 
placed  at  a  price  in  excess  of  what  was  rea- 
sonably to  be  expected  under  the  circum- 
stances, the  amount  was  reduced.  In  those 
instances  where  it  appeared  that  the  com- 
pany secured  an  extraordinary  bargain,  the 
benefits  of  such  saving  were  allowed  to  the 
company  and  only  those  prices  were  used 
which  appeared  reasonable  and  just.  In  the 
figures  as  finally  adopted  the  average  em- 
braced many  instances  where  the  unit  costs 
as  shown  by  the  company's  own  records  were 
slightly   increased. 

In  placing  values  on  specific  apparatus  va- 
rious features  were  considered.  In  general, 
machinery  of  the  same  capacity  varies  greatly 
in  price,  due  to  the  quality  of  the  material, 
the  character  of  workmanship,  the  type  of 
construction,  the  use  of  patented  devices  and 
other  features.  The  unfairness  of  using  a 
single  unit  price  for  all  machinery  of  the 
same  capacity  was  at  once  apparent.  In  the 
present  appraisal  an  effort  was  made  to  give 
careful  consideration  to  every  feature,  and 
the  more  important  units  of  equipment  were 
appraised  only  after  additional  information 
had  been  secured.  Where  such  machinery 
was  installed  under  contract,  the  detailed 
costs  thereof  were  easily  analyzed.  W'here 
the  installation  was  made  by  the  company 
itself  an  addition  was  made  covering  the 
costs  which  would  reasonably  be  incurred  in 
the  proper  placing  of  the  equipment  under 
normal   conditions. 

It  was  found  that  during  the  last  few- 
years  several  classes  of  machinery,  particu- 
larly water  gas  generators,  had  been  built 
by  the  company  for  its  own  use.  The  actual 
cost  of  construction  in  each  case  was  ob- 
tained and  w-as  found  to  be  much  below 
the  price  for  which  such  equipment  could 
be  purchased  in  the  open  market.  The  prices 
for  units  of  substantially  the  same  character 
were  obtained  from  the  various  manufacturers 
for  comparison  with  the  costs  as  shown  in 
the  company's  records.  In  placing  the  value 
on  this  equipment  for  the  purpose  of  this 
appraisal  the  figures  used  contained  an  addi- 
tion of  what  was  believed  to  be  a  fair  allow- 
ance for  burden  and  profit  to  the  actual  cost 
of  the  apparatus.  In  this  manner  the  econ- 
omies of  construction  due  to  the  peculiar 
facilities  developed  by  the  company  were  cred- 
ited to  the  company,  for  it  was  believed  that 
the  public  was  entitled  to  no  better  price 
than  the  most  favorable  price  which  the 
market  provided  for  a  unit  of  similar  ca- 
pacity  and   efficiency. 

Considerable  difficulty  was  encountered  in 
determining  the  reasonableness  of  the  value 
placed  upon  the  items  included  in  the  field 
books.  They  constituted  an  unclassified  mass 
of  unlike  items,  ranging  in  value  from  a 
few  cents  to  thousands  of  dollars.  To  prop- 
erly arrive  at  what  constituted  a  fair  value 
for  this  property  it  was  necessary  to  classify 
the  many  items  into  fourteen  separate  groups 
and  to  apply  the  proper  units  in  each  case. 
The  prices  of  most  of  the  classes  of  property 
as  submitted  by  the  company  were  found  to 
be  substantially  correct.  The  same  was  true 
with  regard  to  the  allowance  for  labor  wher- 
ever this  entered  as  an  element  of  cost,  al- 
though in  a  few  instances  revisions  were 
fnund  necessary.  The  value  of  such  large 
items  as  docks,  tracks,  paving  and  sidewalks 
at  stations,  fences,  etc.,  were  revised  wdiere 
specific  instances  showed  such  to  be  neces- 
sar^^  In  a  number  of  cases  the  company's 
bas'is  of  estimating  the  value  of  the  work  in 
question  was  not  accepted  and  additional  in- 
formation was  secured  from  the  general  of- 
ficers. Numerous  conferences  were  held  in 
which  the  differences  were  thoroughly  dis- 
1  cussed  and  in  most  instances  a  conclusion  was 
I  arrived  at  which  was  accepted  as  substantially 
correct. 

In  the  appraisal  of  the  company's  holders 
the  method  used  was  similar  to  that  used  in 
valuing  the  machinery  and  apparatus.  Equip- 
ment of  this  character  cannot  be  valued  on 
a  cost  per  unit  or  capacity  basis  without  de- 


tailed infnrniation  concerning  the  type  of  the 
apparatus  and  the  conditions  surrounding  its 
construction.  In  this  instance  it  was  neces- 
sary to  secure  all  the  information  which 
was  afforded  by  the  specifications  covering 
the  foundation  work  and  the  erection  of  the 
steel  work.  The  masonry  work  was  esti- 
mated on  the  basis  of  present  prices  for 
concrete,  brick  work,  excavation  and  piling, 
and  the  values  arrived  at  were  in  general 
somcwdiat  above  the  contract  prices.  Detailed 
estimates  of  weight  for  holders  of  various 
types  of  constructiiin  were  made.  In  arriv- 
ing at  the  final  values,  full  consideration  was 
given  to  market  prices  and  the  type  of  con- 
struction in  each  instance.  The  large  holders 
were  valued  on  what  amounted  substantially 
to  a   pound-price  basis. 

In  appraising  the  distribution  system  differ- 
ent methods  were  necessary.  Owing  to  the 
fact  that  the  mains  and  services  could  not 
be  inspected,  it  was  necessary  to  resort  to 
the  records  of  the  company.  These  records 
consisted  of  maps  and  atlases  drawn  care- 
fully to  scale  and  showing  the  proper  loca- 
tion of  the  mains,  valves,  drips  and  specials. 
The  atlases  of  the  company  were  drawn  to 
a  scale  of  100  ft.  to  the  inch.  This  scale 
was  carefully  verified  and  found  to  be  correct. 
.'Ml  such  maps  were  scaled  and  each  run  of 
pipe  located  and  the  points  between  which 
it  was  laid,  together  with  the  size  of  the 
pipe  and  the  date  when  laid,  were  noted. 
This  record  was  summarized  to  show  the 
different  sizes  of  pipe  and  the  amount  of 
each  size,  and  also  the  amount  of  pipe  laid 
during  each  year.  The  total  length  of  pipe 
as  scaled  from  the  company's  records  was 
somewdiat  less  than  the  total  as  arrived  at 
from  the  records  of  the  consolidated  com- 
panies, but  agreed  substantially  with  the  com- 
pany's own  scaling  of  tlie  atlases.  These 
maps  were  prepared  by  the  company  since 
the  consolidation  in  1897  and  hav?  been  cor- 
rected wherever  errors  and  omissions  were 
found.  They  have  been  tested  by  making 
excavations  at  various  points,  and  it  is  be- 
lieved they  constitute  the  best  record  of  the 
extent  of  the  distribution  system.  As  a  test 
of  the  accuracy  with  which  the  scaling  from 
these  records  could  be  done,  the  24-in.  main 
laid  during  the  last  two  years  was  totaled 
from  the  original  work  orders  and  scaled, 
the  amount  so  obtained  agreeing  with  the 
record  length  within  two-tenths  of  one  per 
cent 

In  arriving  at  the  present  unit  costs  to  be 
applied  in  the  distnlnUion  system,  it  was 
decided  to  use  the  company's  records  of  actual 
expenditures  for  a  number  of  years,  believ- 
ing that  these  costs  most  nearly  represent 
the  cost  of  such  work  today  under  the  con- 
ditions wdiich  prevail  in  this  city.  With  this 
in  view,  the  various  individual  construction 
undertakings  shown  Ijy  the  atlases  to  have 
been  made  within  the  last  ten  years  were 
analyzed  ;ind  the  oritiinal  work  orders  wdiich 
are  used  in  the  regular  course  of  business 
by  the  company  were  secured.  This  analysis 
did  not  include  all  the  pipe  laid  during  these 
years,  because  in  a  number  of  cases  the  con- 
struction work  as  entered  on  the  record  did 
not  show  the  date  when  the  w-ork  was  per- 
formed. The  analysis,  however,  did  include 
construction  work  on  all  sizes  of  pipe  between 
4  ins.  and  30  ins.  in  diameter,  and  may  be 
regarded  as  representative  of  the  cost  of 
laying  mains  not  only  during  these  years, 
but  as  a  fair  unit  cost  for  the  present.  These 
work  orders  showed  in  detail  the  amount  of 
material  used  and  the  labor  employed.  The 
material  included  the  pipe,  specials,  small 
fittings,  lead,  coal,  blocking,  etc.  The  labor 
was  shown  in  the  detailed  statement  in  such 
form  that  it  was  possible  to  determine  the 
expense  for  foremen  and  supervision,  calk- 
ers  and  common  labor.  To  secure  this  de- 
tailed information,  it  was,  therefore,  neces- 
sary to  analyze  and  tabulate  these  work  or- 
ders. Many  hundred  of  such  orders,  includ- 
ing over  three  hundred  6-in.  pipe  construction 
orders  and  all  orders  where  other  than  G-in. 
pipe  was  laid,  were  analyzed  in  this  manner. 
From  the  summary  of  all  such  tabulations 
it  was  found  that  the  costs  were  substantially 


the  same  ui  the  tliree  district^  in  the  city, 
i.  e.,  the  North  Division,  the  West  Division 
and  the  South  Division.  For  this  reason  a 
single  unit  cost  was  used  for  the  different 
classes  of  property  throughout  the  city.  In 
arriving  at  the  total  as  thus  used,  full  con- 
sideration was  given  to  the  relatively  higher 
cost  of  construction  work  where  small 
amounts  were  involved.  The  cost  of  4-in. 
pipe  and  .30-in.  pipe  appeared  abnormal,  due 
to  the  fact  that  so  small  an  amount  of  pipe 
of  these  sizes  was  laid.  Since  the  work  or- 
ders did  not  contain  any  provision  for  the 
use  of  tools  and  teams,  it  was  necessary  to 
make  adjustments  for  this  purpose.  The 
work  orders  did  include  the  cost  incurred 
in  disturbing  paving  where  this  was  done, 
but  did  not  include  the  cost  of  repaving. 
Every  effort  was  made  to  have  the  final  units 
agree,  in  so  far  as  appeared  just,  with  the 
actual  construction  costs  as  shown  by  the 
company's  records  and  conditions  known  to 
exist  at  present. 

The  most  important  item  of  material  in  the 
distribution  system  is  the  main  pipe.  Cast- 
iron  pipe  varies  widely  in  price  at  different 
times  of  the  year,  and  also  from  year  to  year. 
It  being  the  oljject  in  this  appraisal  to  use 
prices  which  are  representative  of  present 
conditions,  and  which  it  is  believed  could 
be  secured  in  the  reproduction  of  an  enter- 
prise on  a  scale  of  the  property  in  question, 
it  seemed  advisable  to  use  a  unit  which  would 
be  an  average  price  over  a  number  of  years- 
It  is  a  matter  of  common  knowledge  and 
substantiated  by  the  records  of  the  company, 
that  the  largest  purchases  of  pipe  are  not 
made  at  a  time  when  prices  are  the  highest. 
-A.S  a  rule,  purchases  are  made  on  a  more 
liberal  scale  when  prices  are  low.  at  which 
time  contracts  are  entered  into  covering  the 
requirements  for  a  considerable  period  of 
time,  deliveries  being  made  as  called  for.  In 
fi.xing  the  price  for  this  pipe  the  company's 
contracts  for  cast-iron  pipe  from  1901  to 
1910  were  tabulated.  The  variation  in  price 
ranged  from  $22  to  over  $34  per  ton.  Since 
a  comparatively  small  amount  of  pipe  was 
laid  when  the  price  was  at  the  highest,  it 
would  appear  unfair  to  use  an  average  of 
these  two  figures.  A  weighted  average  was. 
therefore,  used,  which  was  secured  by  multi- 
plying the  contract  price  for  each  year  by 
the  number  of  tons  purchased  at  the  par- 
ticular price  as  shown  by  the  contract.  The 
total  of  such  figures  was  the  total  amount 
of  pipe  purchased  and  the  total  prices  paid, 
from  wdiich  was  computed  the  proper  average 
price  of  $26.10  per  ton.  Due  to  the  differen- 
tial which  usually  exists  between  the  large 
and  small  sizes  of  pipe,  an  allowance  was 
made  of  $1  additional,  so  that  the  average 
cost  of  $26.10  per  ton  was  used  for  6-in. 
pipe  and  larger  sizes,  wdiile  $27.10  per  ton 
was  used  for  4-in'.  pipe.  Since  these  prices 
did  not  include  the  cost  of  teaming  nor 
the  use  of  tools,  adjustments  were  necessary 
and  a  percentage  computed  from  the  com- 
pany's records  was  allowed  to  cover  these 
expenditures. 

The  method  of  arriving  at  the  cost  of  serv- 
ices was  similar  to  that  described  in  regard 
to  mains.  It  was,  however,  impracticable 
to  secure  all  the  original  work  orders,  but 
instead  a  recapitulation  of  these  work  orders 
was  used  which  had  been  compiled  from  year 
to  year  by  the  company  in  the  regular  course 
iif  its  business.  These  summaries  were  kept 
with  much  detail  prior  to  1904,  since  which 
date  much  less  information  is  contained  in 
the  records.  A  careful  analysis  was  made 
of  all  the  records  in  possession  of  the  com- 
pany for  the  period  from  1900  to  1904  cov- 
ering 1%-in.  service  pipes,  which  is  the  size 
of  the  greatest  number  of  services.  By  mak- 
in.g  comparisons  it  was  found  that  the  cost 
of  labor  per  service  was  substantially  the 
same  in  recent  years  as  it  was  in  the  years 
immediately  preceding  1904.  The  price  to 
be  .'dlowed  for  the  service  piping  was  the 
same  as  that  used  by  the  company  for 
wrought-iron  pipe  at  the  station,  to  which 
cost  was  added  1%  cts.  per  ft.  to  cover  the 
cost  of  preparing  pipe  with  protective  coat- 
ings.     It    was    also    necessary    to    adjust    the 
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average  price  used  lor  tittings  because  it 
was  found  that  certain  services  were  installed 
without  a  curb  bo.x  and  cock.  From  all  the 
data  which  could  be  obtained  and  the  tab- 
ulations based  upon  the  records,  it  was  de- 
cided that  $1  for  fittings  represented  a  fair 
average  for  I'/^-in.  services  and  those  of 
smaller  size.  The  larger  services  were  al- 
lowed curb  box  and  cock,  the  cost  of  which 
was  taken  from  the  summarized  cost  of  the 
services.  The  labor  cost  on  the  larger  serv- 
ices varied  greatly,  with  the  result  that  the 
average  cost  was  uncertain.  Special  atten- 
tion was  directed  to  the  irregularity  shown 
in  the  analysis  of  these  larger  services,  and 
the  resulting  figure  arrived  at  is  believed  to 
be  fair  to  the  company  and  to  the  public. 
The  amount  involved  in  connection  with  the 
larger  services  is  comparatively  small  and 
could  not  appreciably  affect  the  result.  The 
service  pipes  when  finally  installed  consist 
of  a  number  of  small  articles  which  are  han- 
dled through  storehouses,  making  it  neces- 
sary to  add  a  reasonable  charge  for  ware- 
house and  storage  service  and  also  a  charge 
covering  the  cost  of  tools. 

The  value  of  meters  and  meter  connections 
in  this  appraisal  is  based  on  the  present  actual 
cost  to  the  company.  Here  again  it  was 
necessary  to  add  to  the  bare  cost  a  percent- 
age covering  storeroom  charges  and  a  small 
additional  charge  to  cover  the  handling  and 
first  test  of  the  meter.  The  cost  of  the  orig- 
inal installation  was  graded  proportionally 
to  the  size  of  the  meters,  and  the  average 
cost  per  meter  represents  the  average  cost 
of  installation  during  the  last  2  years,  which 
eost  is  accepted  as  most  nearly  representing 
present  costs. 

The  company's  value  for  house  governors 
was  accepted.  There  are  in  the  streets  a 
number  of  vaults  which  contain  district  gov- 
ernors used  in  connection  with  the  booster 
system.  The  work  orders  for  54  out  of  a 
total  of  58  of  these  vaults  were  secured  and 
used  as  a  basis  for  the  cost  of  material  and 
labor  in  placing  governors  in  vaults.  To  the 
final  cost  in  this  case  there  was  also  added 
an  allowance  for  the  use  of  tools.  The  value 
of  the  masonry  work  in  the  construction  of 
the  vaults  was  taken  from  the  contracts  cov- 
ering their  construction.  There  are  at  present 
7  tunnels  under  the  river  owned  by  the  com- 
pany. To  arrive  at  what  represents  a  fair 
price,  information  in  addition  to  that  pos- 
sessed by  the  company  was  sought  from  par- 
ties acquainted  with  work  of  this  character, 
and  the  unit  costs  for  the  different  materials 
and  classes  of  labor  were  obtained  from  this 
analysis    and    investigation. 

The  miscellaneous  classes  of  property  rep- 
resenting minor  items  in  the  inventory  and 
valuation  were  accepted  after  investigation  as 
being  substantially  correct  and  were  so  en- 
tered in  the  detailed  tables. 
Indirect  or  Overhead  Construction  Charges. 
The  different  classified  values  above  re- 
ferred to  embrace  only  the  costs  of  labor 
and  material,  or  the  direct  costs.  There  must 
be  added  to  the  cost  of  each  itetn  of  equip- 
ment, or  to  the  value  of  the  sum  of  all  such 
items,  a  certain  amount  to  cover  the  indirect 
or  overhead  cost.  This  cost  is  luade  up  of 
a  number  of  items  of  which  the  most  im- 
portant are  legal  and  organization  expenses, 
engineering  and  supervision,  interest  during 
construction,  fire  and  liability  insurance  dur- 
ing construction,  taxes,  if  the  period  of  con- 
struction is.  of  considerable  length,  and  an 
allowance  for  hazards  and  contingencies  dur- 
ing construction.  While  all  agree  that  allow- 
ance must  be  made  for  overhead  expense  for 
each  of  the  items  enumerated,  much  differ- 
ence of  opinion  exists  as  regards  the  amount 
to  be  allowed.  Although  the  valuation  of 
the  property  is  to  be  determined  largely  on 
the  theory  of  reproduction  cost,  it  does  not 
necessarily  follow  that  these  costs  should  be 
determined  upon  a  basis  more  or  less  hypo- 
thetical, but.  on  the  contrary,  that  considera- 
tion should  also  be  .given  to  the  actual  costs 
incurred  in  constructing  the  plant  in  question. 
The  records  of  the  company  are  the  best 
evidence  as  to  what  such  overhead  expenses 
should  be,  and  fidl  weight  has.  therefore,  been 


given  to  the  cost  shown  for  expenditures 
of  this  character  for  a  number  of  the  items 
during  the  last  few  years.  'I'he  figures  used 
arc  based  on  the  theory  of  the  plant  being 
constructed  over  a  number  of  years,  or  what 
is  generally  called  the  piecemeal-construction 
plan.  If  all  the  overhead  charges  were  based 
on  the  company's  records  for  recent  years 
the  amount  would  clearly  be  too  small.  It 
is.  therefore,  assumed  for  the  determination 
of  this  question  that  the  plant  will  be  re- 
produced over  a  period  of  approximately 
ten  years,  but  it  does  not  seem  reasonable 
that  the  same  units  of  cost  which  are  incurred 
in  the  construction  of  the  lirst  half,  or  the 
lirst  third  of  the  plant,  should  be  used  for 
the  entire  plant.  In  arriving  at  a  fair  over- 
head charge,  the  assumed  years  of  construc- 
tion have  been  divided  into  three  periods 
and  the  items  of  expense  increased  or  re- 
duced as  shown  to  be  justified  from  actual 
construction  records  and  tlie  histcn-y  of  the 
plant  in  question. 

It  is  safe  to  assume  for  the  purpose  of 
this  appraisal  that  the  first  third  of  the  plant 
was  constructed  under  the  least  favorable 
conditions.  The  credit  of  the  company  being 
low  at  this  time,  the  addition  for  interest 
was  placed  at  6  per  cent.  It  is  known  that 
the  bonds  issued  for  the  first  construction 
expenses  were  sold  at  substantial  concessions. 
The  interest  charges  would  not  apply  for  the 
full  period  since  as  soon  as  any  part  of  the 
plant  was  completed  it  would  be  put  into 
operation.  Further,  construction  work  could 
be  carried  on  only  during  about  six  or  eight 
months  of  the  year,  so  that  the  time  for  which 
the  interest  must  be  paid  would  be  consider- 
ably less  than  the  full  period  during  which 
the  first  third  of  the  construction  was  com- 
pleted. Engineering  expense  during  this  pe- 
riod is  placed  at  5  per  cent,  which  is  the 
usual  charge  for  work  of  this  character.  Or- 
ganization and  legal  expenses  would  be  hi.gh- 
est  during  the  first  period,  during  wdiich  time 
the  company  would  be  incorporated  and  its 
various  contracts  subject  to  examination  and 
titles  to  property  verified.  It  would  seem 
that  3  per  cent  is  a  reasonable  additional  al- 
lowance for  this  purpose.  One  per  cent  is 
allowed  for  taxes.  In  addition  to  the  above 
charges  there  is  added  7  per  cent  for  con- 
tingencies, hazards  and  omissions,  making  a 
total  overhead  charge  of  22  per  cent  for  the 
first  third  of  the  property. 

During  the  second  period  of  the  company's 
construction  work  considerable  progress  would 
have  been  made  and  the  management  of 
the  company  would  have  reached  an  efficient 
stage.  .Additions  for  interest  charges  on  con- 
struction during  this  period  have  been  placed 
at  5  per  cent  and  the  organization  expense 
at  2  per  cent.  Engineering  expense,  it  is  as- 
sumed, will  require  a  5  per  cent  charge,  since 
the  construction  of  the  plant  was  proceeding 
on  a  very  large  scale  and  at  a  rapid  pace. 
With  the  perfection  of  the  organization  and 
the  development  generally  of  the  plant,  it  is 
believed  that  the  allowance  for  contingencies 
should  not  be  as  large  as  during  the  earliest 
period,  and  5  per  cent  is  added  for  this 
purpose.  The  foregoing  allowances  provide 
a  total  overhead  charge  of  17  per  cent  on 
what  represents  the  second  or  middle  period 
of  construction  work. 

During  the  third  of  the  assumed  periods 
it  is  believed  that  substantial  economies  can 
be  secured  which  should  be  shared  with  the 
public.  To  provide  the  same  high  indirect 
charges  for  this  period  of  construction  as 
were  provided  for  the  first  period  would  be 
contrary  to  established  practice  and  must  re- 
sult in  excessive  overhead  charges.  It  is  an 
established  fact  that  the  engineering  service 
at  this  stage  of  development  was  performed 
chiefly  by  the  company's  ow'n  staff,  part  of 
whose  services  were  engaged  for  the  benefit 
of  the  operating  department,  so  that  the  cost 
thereof  should  be  distributed  over  operation 
and  construction.  This  is  true  of  every  large 
utility  construction  work.  An  addition  of  4 
per  cent  for  engineering  and  superintendence 
is  deemed  reasonable.  With  the  large  de- 
velopment of  business  which  the  company 
has    secured    by    this    time    and    the-    practical 


monopoly  which  it  possesses  of  the  gas  busi- 
ness, it  is  natural  that  a  relatively  higher 
credit  will  have  been  established  and  that 
money  can  be  secured  at  a  lower  rate.  An 
allowance  of  3  per  cent  is  added  for  this 
liurpose.  Organization  expenses  during  this 
lieriod  will  be  very  much  reduced  and  consist 
only  of  the  examination  of  contracts  and 
titles  involved  in  transactions  connected  with 
the  extension  of  the  plant,  which  requirements 
should  not  exceed  1  per  cent.  Contingencies 
are  provided  for  in  an  additional  allowance 
of  4  per  cent.  These  additions  arc  equivalent 
to  12  per  cent  of  the  direct  costs  during  the 
last  third  of  the  total  plant  construction.  The 
;illowance  for  overhead  or  indirect  charges 
on  the  total  property  is,  therefore,  equivalent 
to  the  average  of  the  rate  applied  during  each 
of  the  three  assumed  periods  of  construc- 
tion, or  an  average  of  17  per  cent.  This  addi- 
tion is  included  in  the  tables  showing  the 
plant    valuation. 

It  would  seem  that  17  per  cent  is  an  un- 
reasonable overhead  charge  to  add  to  the 
value  of  the  land,  since  engineering  e.xpense 
is  not  incurred  to  as  great  an  extent  as  in 
the  construction  of  the  plant  as  a  whole, 
nor  does  the  item  of  contingencies  materially 
affect  the  cost  of  the  land.  The  interest 
charge,  however,  should  be  somewhat  larger 
than  that  for  the  construction  work,  since 
the  purchase  of  land  represents  probably  the 
first  investment.  Instead  of  17  per  cent,  it 
is  believed  that  12  per  cent  is  more  nearly 
correct,  which  amount  has  been  used  in  this 
appraisal.  This  allowance  appears  especially 
fair  since  this  percentage  is  applied  to  the 
present  value  of  the  land  instead  of  to  the 
smaller  amount  representing  the  original  in- 
vestment. 

In  judging  the  fairness  of  the  above  over- 
head charges  it  must  be  borne  in  mind  that 
the  unit  costs  used  in  this  appraisal  are  based 
upon  the  piece-meal  construction  of  the  prop- 
erty as  determined  from  the  company's  rec- 
ords, and  further,  that  certain  portions  of  the 
property  now  in  service  were  constructed 
under  contracts  which  included  some  provi- 
sion for  engineering  and  superintendence,  to- 
gether with  a  part  of  the  contingency  expense. 
Since  the  unit  prices  were  obtained  largely 
from  the  company's  records,  the  amounts 
used,  therefore,  include  some  provision  for 
overhead  charges.  This,  in  general,  is  true 
with  respect  to  the  cost  of  the  buildings, 
holders  and  such  apparatus  as  purifiers,  con- 
densers and  scrubbers.  The  addition,  there- 
fore, of  17  per  cent  to  these  costs  for  over- 
head expenses  must  be  accepted  as  fair. 

DISCOUNTS. 

Closely  allied  to  the  subject  of  overhead 
charges,  but  differing  in  several  particulars, 
is  the  additional  construction  charge  due  to 
discounts  on  bonds.  In  other  words,  provi- 
sion must  be  made  in  the  appraisal  for  the 
cost  of  the  funds  with  which  to  finance  the 
undertaking.  Not  to  allow  any  sum  in  this 
valuation  for  discounts  on  bonds  issued  for 
construction  purposes  would  be  equivalent  to 
assuming  that  a  sum  of  money  as  large  as  is 
required  to  construct  a  plant  of  the  magni- 
tude of  that  under  investigation  could  be 
obtained  for  investment  in  a  somewhat  haz- 
ardous undertaking  without  any  price  for 
such  funds.  It  w^ould  be  equivalent  to  assum-  • 
ing  that  capital  seeks  such  investments  with- 
out inducement,  being  willing  to  incur  the 
risks  of  the  industry  in  return  for  no  more 
than  a  reasonable  profit.  The  financing  of 
corporations  in  the  past  and  at  the  present 
time  clearly  shows  that  securities  bearing  a 
fair  rate  of  interest  can  rarely  be  sold  at 
a  price   netting  par  to  the  corporation. 

The  amount  of  the  discount  on  securities  is 
determined  by  a  number  of  factors,  chief  of 
which  are  the  credit  position  of  the  company, 
the  interest  rate  which  the  bond  bears,  the 
condition  of  the  money  market  and  the  life 
of  the  bond.  Naturally,  the  company  whose 
business  is  firmly  established  and  whose  rec- 
ord has  been  a  prosperous  one  can  dispose 
of  its  construction  bonds  at  a  comparatively 
low  discount,  wdiile  a  new  company,  untried 
in  its  fiehl  and  whose  business  is  yet  in  an 
uncertain    stage   of   development,   must   p.ay   a 
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heavy  discount  if  it  would  dispose  of  its  is- 
sues at  all.  Discriminating  investors  find 
little  to  encourage  them  in  paying  par  for 
an  issue  of  uncertain  merit.  The  security 
which  it  is  sought  to  dispose  of  must  compete 
for  favor  with  all  other  investment  issues 
in  the  open  competitive  money  market  and 
the  discount  there  exacted  must  be  regarded 
as  a  cost  of  securing  the  funds,  just  as  addi- 
tional charges  are  incurred  over  and  above 
the  bare  construction  cost  in  securing  the 
physical  plant.  There  is  no  escape  from  this 
conclusion,  especially  when  the  bonds  cannot 
be  sold  on  any  other  terms.  It  may  be  pos- 
sible to  escape  the  discount  by  paying  a  suffi- 
ciently high  interest  rate  to  attract  capital, 
but  such  a  step  would  mean  a  lieavy  burden 
on  the  earnings  throughout  the  entire  life 
of   the   bonds. 

Under  normal  conditions  the  discount  on 
lionds  is  almost  inevitable.  The  amount  of 
such  discount  may  be  charged  to  capital  or 
to  operating  expenses.  Where  the  utility  cari- 
not  be  constructed  at  the  time  when  the  public 
demands  the  service  to  be  furnished,  except 
through  the  sale  of  its  securities  at  a  discount, 
such  discount  creates  a  charge  which  the  pub- 
lic should  bear  as  the  cost  of  securing  the 
service  at  such  time.  If  the  construction 
work  had  been  postponed  until  the  money 
market  was  more  favorable  or  until  the  city 
had  grown  to  a  point  where  the  success  of 
the  mdustrv  was  made  more  certain,  the 
public  would  have  been  deprived  during  such 
period  of  the  benefits  which  the  company 
was  to  furnish.  To  supply  a  large  amount 
of  money  at  a  particular  time  entails  heavy 
expenses.'  These  charges  must  be  met  by 
some  party.  The  company  cannot  escape 
paying  the  amount  of  the  discount  at  some 
future  date,  and  its  financial  program  must 
be  shaped  with  this  end  in  view.  If  operat- 
ing expenses  are  to  be  charged  with  the  dis- 
count the  company  must  be  very  prosperous 
in  order  to  have  sufficient  margin  over  its 
current  charges  and  the  fixed  expenses  on 
prior  issues  of  securities.  It  would  also  mean 
that  the  cost  of  securing  the  utility  through 
this  method  would  be  paid  for  by  those  who 
used  the  service  during  the  early  years  of 
development.  To  charge  the  discount  to  con- 
struction means  that  until  amortized  through 
sinking-fund  operations  the  customers 
throughout  the  life  of  the  bond  are  gradually 
meeting  this  charge.  Under  certain  conditions 
discounts  should  be  wiped  out  through  the 
surplus  account  or  a  suspense  account,  but 
under  financial  conditions  most  frequently  en- 
countered thev  must  be  considered  as  a  cost 
of  construction,  and  in  this  disi)osition  officials 
of  the  company  have  practically  httle  choice. 
If  the  discount  is  to  be  charged  to  con- 
struction, and  this  would  seem  to  be  proper 
especially  where  it  is  known  that  most  of 
the  securities  of  this  company  were  put  out 
at  a  substantial  concession,  it  becomes  a  prob- 
lem to  determine  the  amount  of  such  allow- 
ance. Clearlv  the  discount  would  be  highest 
during  the  early  years  of  development,  and 
much  reduced  when  the  success  of  the  plant 
and  its  earning  capacity  is  established.  Under 
normal  conditions,  such  discounts  range  from 
.")  to  20  per  cent  as  affected  by  the  facts  in 
each   particular   case.  . 

It  is  known  that  some  of  the  bonds  issued 
for  construction  purposes  by  this  company, 
and  bearing  interest  at  the  rate  of  0  per 
cent,  sold  at  a  price  as  low  as  80,  or  at  a 
discount  of  20  per  cent.  The  most  recent 
issue  of  bonds  sold  at  a  price  fractionally 
under  par.  In  most  instances,  prior  to  1807, 
the  discount  was  in  excess  of  10  per  cent. 
In  arriving  at  an  amount  which  fairly  rep- 
resents thediscount  charge  to  be  allowed  here, 
consideration  has  been  given  both  to  the  price 
for  which  the  different  issues  have  been  sold, 
i  or  cost  of  construction  theory,  and  to  what 
[  would  be  a  reasonalde  discount  today  under 
'  the  cost  of  reproduction  theory.  The  former 
was  entirely  a  matter  of  record.  The  latter 
was  determined  from  interviews  with  those 
familiar  with  the  sale  of  securities  and  a 
study  of  the  investment  market.  From  both 
the  weighted  average  of  the  discounts  on  the 
bonds   issued   since   the   consolidation   in    1897 


and  the  prMb.ii.le  discount  on  the  securities 
if  the  plant  wire  reconstructed  today,  it  is 
believed  that  .iii  allowance  of  G  per  cent  for 
this    expense    is    reasonable. 

.^^^oKTlo^^\Ir•:^■T  of  PROrERiy. 

Not  all  of  the  property  owned  by  the  com- 
pany is  being  used  in  the  manufacture,  dis- 
tribution and  sale  of  gas  to  the  people  of 
Chicago.  Aside  from  the  investment  in  land, 
buildings,  appartitus.  holders  and  distribution 
system  used  diri'ctly  for  this  purpose,  con- 
siderable property  is  used  exclusively  for  the 
distribution  of  natural  gas,  a  separate  serv- 
ice which  the  company  is  furnishing  under 
a  franchise  of  one  of  the  companies  embraced 
in  the  consolidation  of  18!t7.  The  company 
also  owns  some  real  estate  which  it  acquired 
in  the  settlement  of  obligations  due  to  it. 
which  property  is  now  being  rented.  Certain 
of  the  old  manufacturing  stations  accjuired 
in  181)7  have  since  become  unserviceable  and 
a  part  of  one  of  them  has  been  rented  to  the 
Pintsch  Gas  Company,  which  manufactures 
gas  for  car-lighting  purposes,  while  a  portion 
of  another  plant  h;is  been  rented  to  a  manu- 
facturing company.  The  company  is  also 
the  owner  of  a  large  modern  office  building, 
only  a  part  of  which  is  used  for  its  own  pur- 
pose. Apportionments  have  been  made  of 
all  the  property  so  as  to  determine  what 
amount  is  used  and  useful  in  the  manufac- 
tured gas  service  and  the  natural  gas  service 
and  what  amount  is  to  be  considered  as  com- 
mercial property.  The  separation  between 
the  manufactured  gas  property  and  the  nat- 
ural gas  property  has  been  made  to  enable 
a  cost  analysis  for  each  service. 

Table  I  shows  the  classification  of  the 
physical  property  and  the  additions  to  the 
direct  costs  representing  the  overhead  or  in- 
direct charges  and  also  the  discount  on  the 
securities  represented  by  the  amount  of  the 
plant  cost.  The  property  has  been  classified 
.0  as  to  show  both  the  cost  new  and  the 
present  value  of  the  investment  in  the  manu- 
facturing stations,  distriliution  system  and  the 
miscellaneous  equipment,  with  the  subdivision 
of  the  property  above  referred  to  showing 
the  investment  in  manufactured  gas  property, 
natural  gas  property  and  commercial  property. 

DEl'RECl.MION      OF      rKOPFKTV. 

The    difference    between     the     reproduction 
cost    new    of    the    physical    property    and    its 
present   value    is   $(J,78(i,5:i8,    which    represents 
the  estimated   depreciation   through   wear  and 
tear  and   obsolescence.     To   offset  this   reduc- 
tion  in   value,  the   company   should   have  cre- 
ated  a   depreciation   reserve   to   which    should 
be    credited    annually    an    amount   cliarged    ti-> 
operating  expenses  equal  to  the  estimated  de- 
preciation of  the  plant  during  the  year.     The 
rate   of   return    to    which   the    investor   is   en- 
titled  should    be   applied   on    the    fair   present 
value    of   the   property.      If    the   property   has 
depreciated,  and  no  allowance  has  been  made 
to   restore   the   capital   so   consumed,   the   rate 
of  return  must  apply  on  the  depreciated  value 
of  the  plant  instead  of  on  the  cost  new.     If, 
as  a  matter  of   law,  the  present  value  of  the 
plant   is   equal   to   the   reproduction   cost   new, 
less    depreciation,    the    present    value    of    the 
investment  should  be  enhanced  by  an  amount 
which    the    company    has    set    aside     for    the 
replacement    of    those    units    which    have    de- 
creased  in   value   through   age   and   use.     The 
company    in   this   case   litis   charged   operating 
expenses   annually    with    an    amount   which   it 
deemed    sufficient    to    offset    the    depreciation. 
These   charges,   although    Itirge   in   the   aggre- 
gate, are  not  sufticieut  to  equal  the  ditTerence 
between  the  cost  new   ;ind  the  jircscnt   value. 
The  reserve  for  depreciation  on  December  31, 
1909.  as   shown  by  the  company's  liooks,   was 
$1,017,09-5.      In    some    resjiects,     the     amount 
shown  to  the  credit  of  such  a  specific  reserve 
is  largely  a  Ijookkecping   transaction,  the  im- 
portant  consideration   in    each    instance   being 
whether  the  company  actually  possesses  prop- 
erty  which,   if   not   set   aside    for   specific   de- 
preciation  purposes,   could   be   set  aside  with- 
out   doing   violence    to    any    other    obligation. 
This    is    believed    to    be    the    situation    here. 
The   company   has   earned    large   sums   during 
recent    venr'.    whicli    it    might    have    set    aside 


for  depreciation  had  the  officers  so  decided. 
Its  earnings  have  exceeded,  by  a  liberal  mar- 
gin, all  necesstiry  rtquirenients ;  but  instead 
of  creating  a  reserve  for  depreciation  suffi- 
ciently large  to  represent  the  estimated  de- 
preciation of  the  property,  such  surplus  earn- 
ings have  been  placed  to  the  credit  of  other 
accounts  from  which  they  may  be  trans- 
ferred by  book  entry  to  the  depreciation 
reserve  when  occasion  requires.  It  is,  there- 
fore, assumed  that  the  board  of  directors, 
being  in  a  position  to  protect  the  assets  of 
the  company  against  wear  and  tear,  will  take 
such  steps  as  will  insure  the  maintenance  of 
the  physical  investment  by  the  use  of  any 
funds  now  available  for  that  purpose,  al- 
though not  specifically  set  aside  at  this  date 
for  that  use.  Since  such  assets  are  ample 
in  amount,  the  value  of  the  physical  property 
through  the  addition  of  these  amounts  is 
considered    on   the   basis   of    its   cost   new. 

WORKING    C.^PITAU 

Because  of  the  nature  of  the  gas  industry 
the  amount  to  be  allowed  for  working  capital 
can  be  determined  with  reasonable  accuracy. 
Such  an  allowance  should  embrace  the  cash 
requirements  of  the  company  for  current  use, 
together  with  the  quick  assets  readily  con- 
vertible into  cash.  The  amount  of  working 
capital  will  vary  with  every  industry,  depend- 
ing upon  the  frequency  of  collections,  the 
amount  of  materials  and  supplies  tied  up  in 
the  process  of  manufacture  at  any  one  time, 
the  amount  of  supplies  which  it  is  necessary 
to  have  on  hand  at  all  times,  the  probable 
cash  demands  on  the  company,  etc.  An  anal- 
ysis of  the  conditions  affecting  the  industry 
in  Chicago  indicates  clearly  the  more  impor- 
tant elements  governing  the  amount  of  work- 
ing capital. 

In  this  connection,  it  must  be  borne  in 
mind  that  the  company  is  operating  a  very 
large  business  which,  aside  from  any  condi- 
tions peculiar  to  the  industry,  requires  a 
large  working  capital.  Its  pay-roll  shows, 
many  thousand  employes  who  are  paid  at 
frequent  intervals.  The  operating  expenses, 
constitute  a  very  large  amount,  and  in  addi- 
tion to  the  regular  requirements  in  every 
business,  to  which  this  is  no  exception,  de- 
mands are  constantly  arising  which  cannot 
reasonably  be  anticipated,  and  to  meet  these 
demands  additional  cash  is  required.  To  take 
advantage  of  favorable  markets,  the  company 
must  have  available  funds  by  means  of  which 
it  can  reduce  both  the  charges  to  capital  and 
the  operating  expense.  It  is  desirable  that 
all  bills  be  promptly  paid  and  that  advantage 
be  taken  of  all  discount  privileges.  During 
the  last  few  years  the  cash  resources  of 
the  companv  have  ranged  from  apiiroximately 
$1,000,000  to  nearly  ?;3,000.000.  From  its  ex- 
perience during  a  number  of  years  the  com- 
pany has  found  that  it  is  inexiiedicnt,  and 
not  withfiut  certain  elements  of  danger,  to 
permit  the  cash  on  hand  to  fall  below 
$1,000,001  >. 

The  amount  of  material  and  supplies  on 
hand  as  shown  by  the  inventory  is  very  large 
and  at  first  glance  appears  unreasonably  so. 
These  stores  consist  chiefly  of  coal,  coke  and 
oil.  The  daily  requirements  of  the  company 
are  very  heavy  and  to  insure  itself  in  the 
possession  of  sufficient  material  to  permit  the 
operation  of  the  plant  witliout  interruption 
due  to  freight  congestion,  strikes  and  un- 
favorable w-eather,  large  stores  are  necessary. 
If  no  sui)])ly  were  carried  to  guard  against 
such  contingencies  excessive  prices  would  be 
demanded  at  a  time  when  coal  strikes,  r.ail 
strikes  or  storms  prevent  the  movement  of 
certain  supplies,  while  ;tt  cert.-iin  times  it 
would  be  dii'ficult  to  obtain  the  neccsstiry  ma- 
terial at  tiny  price.  These  large  stores  are 
further  made  necessary  because  the  sources 
frnin  which  the  company  receives  its  mate- 
rial arc  long  distances  frr;m  this  city.  Favor- 
able contracts  and  the  choice  of  rtiil  and  water 
routes  for  shipment  reduce  these  requirements 
to  some  extent,  I)nt  prudence  dictates  that 
stores  approxinititely  as  Itirge  as  those  shown 
in   the  inventory  be  kept  on  htind. 

.Against  these  more  or  less  unftivorabie  fea- 
tures re<|uiring  a  large  working  capital  are 
the   advanttiges   tirising   from   the   sale   of  gas 
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and  the  absence  of  any  violent  fluctuations 
in  the  operating  expenses  and  inventory  ac- 
counts. The  amount  of  sales  for  each  month 
is  not  subject  to  great  variation  and  the  com- 
pany is,  therefore,  able  to  estimate  with  a 
considerable  degree  of  accuracy  the  money 
which  it  will  have  at  any  time  to  meet  cur- 
rent obligations.  L'nder  the  present  schedule 
of  charges  for  gas  a  penalty  of  10  cts.  per 
thousand  cubic  feet  is  charged  in  case  of 
failure  to  pay  bills  promptly.  The  anioimt 
unpaid  at  the  expiration  of  the  discount  pe- 
riods rarely  exceeds  8  per  cent.  On  these 
arrears  the  company  receives  a  profit  of  10 
cts.  per  thousand  cubic  feet.  With  the  city 
divided  into  many  districts  so  that  all  the 
customers'  payments  are  not  due  at  the  same 
time,  the  cash  is  received  in  large  volume 
each  day  and  the  necessity  for  temporary 
borrowing  from  this  cause  is  reduced  to  a 
minimum.  With  respect  to  its  collections 
the  gas  company  is  undoubtedly  in  a  more 
favorable  position  than  a  commercial  enter- 
prise doing  a  business  of  the  same  proportion. 

The  stores  account,  the  pay-roll  require- 
ments and  the  current  assets  of  the  company 
do  not  l^uctuate  through  a  very  wide  range. 
Whatever  changes  take  place  are  largely  sea- 
sonal and  can  be  anticipated  by  the  officers 
of  the  company.  The  following  table  sliovvs 
the  range  of  the  gas  stores  account,  accounts 
receivable  and  the  pay-roll  through  a  twelve- 
months' period : 

Acc"ts 

1910,  Gas  stores,      receivable.       Pay  roll. 

January  . .  .$1.09S.551.S7  $1,856,054.41  $253,175.65 
February    ..   1.178,042.95       1,735,428.78       240,782.12 

March     1,316,230,06       1,628,258.12       268,474.39 

April     1.382,814.87       1.604,220.79       293,341.47 

Mav    1,331,026.21       1,562,717.27       304,670.56 

June     1.320,725.43       1,521,618,04       297.669.41 

July    1,300,020,29       1,448,670.32       290,038.86 

August    1,235,679.30       1,460,753.06       297,371.79 

September  .  1,219.047.51  1,620,872.88  277,316.07 
Octobec  ....  1,183,797.54  1,761,298.46  281,126.80 
November  .  1.156,009.23  1,743.654.28  272,229.69 
December    .   1,140,011.03      1.734.090.46      272,811.79 

The  best  information  as  to  what  constitutes 
a  reasonable  allowance  for  working  capital 
is  suppHed  by  the  balance  sheets  showing  the 
current  assets  and  the  current  liabilities.  In 
examining  these  statements  it  must  be  borne 
in  tnind  that  during  the  last  three  years  the 
company  has  been  engaged  in  very  extensive 
construction  work  and  has  sold  additional 
securities  which  shows  in  the  material  in- 
crease in  the  cash  on  hand.  So  much  of  the 
balance  sheets  as  is  material  to  the  determina- 
tion of  the  working  capital  is  shown  in  the 
tabulation  below  for  the  last  five  years : 


he  made  for  such  items  of  intangible  propci'ty 
as  the  company  possesses.  While  courts  have 
stated  in  a  number  of  decisions  the  various 
elements  of  value,  all  of  which  must  be  taken 
into  consideration  in  arriving  at  the  final 
amount  upon  which  the  rate  of  return  is 
to  be  computed,  all  agree  that  the  value  of 
the  property  for  the  purpose  of  rate-making 
is  substantially  the  reproduction  value,  or 
the  value  of  the  property  at  the  time  of  the 
investigation,  thus  giving  credit  for  every 
increment  in  value  and  making  allowance  for 
the  depreciation  which  has  taken  place.  While 
the  strictest  adherence  to  the  reproduction 
theory  may  work  hardship  to  one  party  in 
a  particular  case,  the  rule  can  be  applied 
with  reason,  and  when  so  followed  uniloubt- 
edly  represents  the  established  law.  On  this 
basis  the  company  insists  that  the  reproduc- 
tion cost  includes  the  value  of  the  franchise 
and  the  going  value  of  the  corporation.  No 
specific  amount  was  sug,gested  which  ap- 
peared fair  to  the  officers  of  the  company, 
nor  was  any  method  submitted  by  which 
these  values  could  be  determined,  but  it  was 
claimed  that  the  valuation  used  in  the  adjust- 
ment of  the  rates  must  recognize  an  allow- 
ance for  these  intangible  assets,  both  of  which 
are  indefinite  and  extremely  difficult  of  de- 
termination. 

The  People's  Gas  Light  &  Coke  Company 
is  operating  under  a  perpetual  franchise  of 
its  own  and  has  secured  by  purchase  the 
franchises  of  a  number  of  other  gas  com- 
panies which  have  been  merged  into  the  pres- 
ent corporation.  These  franchises,  it  is 
claimed,  possess  a  large  commercial  value, 
and  to  exclude  them  from  the  investment 
would  be  equivalent  to  taking  private  prop- 
erty for  public  purposes  without  due  com- 
pensation. The  term  "franchise"  is  clearly 
understood  and  the  question  of  its  value  from 
the  standpoint  of  rate  regulation  has  been 
the  subject  of  court  decisions,  and  while  these 
are  not  as  specific  as  might  be  desired,  the 
reasoning  of  the  court  and  the  dicta  of  other 
cases  suggests  a  disposition  of  the  question 
here  which  it  is  believed  will  be  just,  in 
view  of  the  conditions  under  which  the  so- 
called  franchise  value  has  arisen.  The  term 
"going  value"  has  never  Ijecn  defined  b\'  the 
courts  or  students  of  public-service  problems 
in  a  iTianner  to  meet  with  general  acceptance. 
Its  existence,  however,  has  been  recognized 
by  all  the  courts  and  public-service  commis- 
sions  and    it   must   be    allowed    in    computing 


Current    Assets; 

Cash 

Accounts   receivable 

Gas  stores  and  supplies 

....$1,322,664 

1.220.377 

832,398 

$    987,965 
1.476,514 
1,384,791 

$3,849,270 
$1,185,272 

$3,207,644 
1,485,021 
1,142,873 

$5  835.538 
$1,201,359 

$3,546,428 
1,747,491 
1,071,247 

$4,819,934 
1.734,090 
1,140,011 

Total 

$3,375,439 

$6,365,166 
$1,187,383 

$7,694,035 

Current    liabilities 

$    739.466 

$1,531,150 

There  is  no  fixed  rule  by  which  the  amount 
of  working  capital  can  be  computed.  The 
range  of  maximum  and  nunimum  allowance 
can  be  ascertained  with  reasonable  accuracy, 
but  there  are  numerous  demands  on  the  com- 
panv  which  are  not  reflected  in  the  balance 
sheet,  but  must  be  arrived  at  through  the 
application  of  a  reasonable  judgment.  Among 
such  items  mention  may  be  made  of  cash 
requirements  to  guard  against  contingencies. 
the  allowance  for  temporary  financing  of 
plant  extensions,  the  cost  of  gas  which  has 
been  consumed  by  the  customer  since  the  last 
reading  of  his  meter  and  also  the  cost  of 
gas  in  the  holders  and  distribution  system. 
A  review  of  all  the  balance  sheet  items  and 
other  factors  materially  affecting  working 
capital  must  lead  to  the  conclusions  that  an 
allowance  for  1909  of  $3,200,000  is  approxi- 
mately correct.  This  amount  is,  therefore, 
used  in  the  computation  of  the  investment 
value  upon  which  the  stockholders  are  en- 
titled to  a  reasonable  return. 

Intangible  Property. 

The  analysis  showing  a  valuation  of  $49,- 
023,047  as  the  cost  of  the  property  applies 
to  the  physical  plant  alone.  This,  however, 
does  not  necessarily  represent  the  entire  in- 
vestment of  the  stockholder  upon  which  he 
is  entitled  to  a  return.  In  addition  to  the 
physical  value  of  the  property  allowance  must 


the  amount  of  the  investment.  Whether  such 
value  exists  as  an  incident  of  the  pliysical 
plant,  whether  it  is  entirely  independent  of 
the  physical  value  and  to  be  determined  from 
other  sources  of  information,  as,  for  exam- 
ple, the  number  of  customers  or  the  gross 
earnings,  or  whether  such  value  may  deserve 
no  consideration  as  an  addition  to  the  physical 
plant,  depends  largely  upon  the  definition 
adopted. 

FR.VN'CHISE    VALUE. 

A  franchise  authorizes  the  use  of  private 
property  in  a  particular  manner  and  generally 
conveys  an  exclusive  right.  In  this  partic- 
ular instance  the  right  issued  from  the  people 
for  the  specific  purpose  of  having  the  grantees 
of  that  right  use  it  for  the  public  good  in 
the  operation  of  a  gas  utility  and  with  such 
profit  to  themselves  as  was  represented  by 
a  reasonable  return  upon  the  capital  actually 
invested.  There  is  no  proof  that  the  com- 
pany paid  any  value  for  this  original  right. 
It  was  a  grant  for  which  the  people  received 
nothing  in  return  except  the  service  to  be 
furnished.  The  company  made  no  franchise 
investment  of  its  own  at  the  time  or  there- 
after. Its  expenditures  in  constructing  the 
gas  plant  and  the  development  of  the  busi- 
ness represented  investments  in  the  business 
and  not  in  the  franchise.  It  is  only  by  virtue 
of  the  franchise  that  the  business  itself  could 


be  developed.  The  mei-c  granting  of  such  a 
franchise  or  privelege  conveys  with  it  no 
right  on  the  part  of  the  grantees  to  a  sep- 
arate value  in  the  franchise  above  the  amount 
paid  for  it.  distinct  from  its  use  in  the  busi- 
ness for  which  it  was  granted,  which  the  par- 
ties may  capitalize  as  against  the  public  in 
rate  adjustment  proceedings. 

To  grant  a  value  for  the  franchise  as 
against  the  public,  when  no  payment  was 
made  therefor  to  the  public  would  be  to  in- 
crease the  value  of  the  investment  of  the 
company  and  hence  increase  the  cost  of  gas. 
The  question  for  the  purpose  of  this  valuation 
is  two-fold:  first,  does  the  franchise  possess 
value ;  and  secondly,  can  it  possess  a  value 
and  the  amount  thereof  be  excluded  in  ar- 
riving at  what  constitutes  a  reasonable  rate? 
Without  going  into  any  lengthy  discussion 
of  these  two  questions  and  their  bearing  on 
the  rates  in  this  investigation,  the  reason  for 
taking  the  course  which  was  pursued  can 
easily  be  shown.  That  franchises  represent 
property  is  elementary.  They  are  eagerly 
sought  by  capital  for  the  privilege  of  serving 
the  public  and  the  promise  of  profit  which 
such  service  holds  forth.  They  pass  from 
one  interest  to  another  for  substantial  con- 
sideration, in  none  of  which  the  public  or- 
dinarily shares.  These  prices  may  be  large 
because  the  profits  under  the  existing  rate 
schedule  are  liberal,  but  since  such  rates  are 
subject  to  revision  to  a  point  where  they 
cease  to  be  unreasonable  it  is  impossible  to 
see  how  such  valuation  can  long  rest  on  this 
basis.  Until  the  public  sees  fit  to  reduce 
the  rates  such  profits  are  legal  for  the  stock- 
holders, but  they  do  not  constitute  a  basis 
for   capitalization   against  the   public. 

If  a  franchise  possesses  any  public  value 
it  must  be  such  a  value  as  will  inure  to  the 
owners  of  the  franchise  because  of  the  exer- 
cise of  the  privilege  conveyed,  subject  to 
the  legal  and  moral  limitations  surrounding 
it.  Any  value  based  on  excessive  rates  is 
pureh'  commercial  and  does  not  exist  as 
against  the  public,  since  the  franchise  cannot 
justly  be  exercised  for  that  purpose.  Since 
the  utihty  is  at  all  times  authorized  to  charge 
rates  which  will  yield  reasonable  returns,  it 
may  be  assumed  that  any  commercial  value 
which  attaches  to  the  franchise  is  due  to  the 
general  desire  on  the  part  of  capital  to  seek 
an  investment  from  which  a  reasonable  re- 
turn can  always  be  obtained  without  serious 
risk  to  the  invested  principal.  In  the  last 
analysis  payments  for  franchises  really  indi- 
cate that  certain  investors  are  willing  to  pay 
a  bonus  for  the  right  to  engage  in  a  par- 
ticular utility  service  in  the  city  in  question, 
the  amount  paid  representing  the  capitaliza- 
tion of  the  difference  between  the  rate  of 
return  deemed  reasonable  for  the  utility  pur- 
chased and  the  rate  which  the  purchasers 
are  willing  to  accept  on  their  investment. 
Especially  does  this  appear  true  when  the 
losses  in  developing  the  business  are  con- 
sidered as  costs  and  permitted  in  the  capital 
account.  Under  this  theory  the  commercial 
value  of  a  franchise  represents  the  price 
which  capital  is  w'illing  to  pay  for  a  safe 
income.  If  rates  are  always  retained  at  the 
point  of  reasonableness  no  great  sum  will 
over  lie  paid  for  the  franchise  and  if  pay- 
ment is  made  it  should  be  to  the  city,  in  \vhich 
case  the  amount  may  justly  be  capitalized. 
If  nayments  for  franchises  are  very  large 
with  respect  to  the  value  of  the  physical 
property  it  would  indicate  that  the  schedule 
rates  of  the  utility  purchased  are  too  high,  or, 
what  is  equivalent  thereto,  that  the  rate  of 
return  deemed  reasonable  is  higher  than  it 
should  be  in  the  judgment  of  capital  seeking 
investment. 

Further,  the  regulation  of  rates  may  be  an 
exercise  of  the  police  power,  but  it  is  not 
equivalent  to  condemnation,  even  though  the 
market  value  of  the  property  may  be  aflfected 
at  the  time.  If  the  rate  reduction  is  based 
upon  correct  grounds  it  will  be  because  the 
schedule  has  been  unreasonably  high,  and 
since  the  franchise  was  granted  to  serve  the 
public  only  at  reasonable  rates,  the  reduction 
of  the  valiic  due  to  the  existence  of  excessive 
rates    is    but    the    removal    of   a    value    which 
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existed  subject  only  to  the  public  will  anil 
sufferance.  Rate  reduction,  therefore,  when 
correctly  made  eliminates,  as  against  the  pub- 
lic, the  value  which  existed  only  by  public 
consent  and  not  as  a  matter  of  right;  con- 
demnation is  the  actual  taking  of  private 
property  for  a  public  purpose  which  in  its 
private  sphere  was  based  upon  the  general 
principles  of  ownership  of  property.  In  the 
light  of  these  general  considerations  no  allow- 
ance is  made  in  this  investigation  for  fran- 
chise value.  It  is  not  intended  to  claim  that 
such  franchise  has  no  value.  On  the  con- 
trary, it  is  believed  that  the  perpetual  right 
to  manufacture,  distribute  and  sell  gas  in  the 
city  of  Qiicago  is  very  valuable  from  a  com- 
mercial standpoint,  but  it  is  claimed  that 
as  such  right  was  a  grant  from  the  people 
to  the  company  without  payment  therefor, 
or  any  other  restriction  on  the  freedom  of 
its  most  liberal  exercise,  the  company  has 
made  no  investment  as  against  the  public 
upon  w-hich  the  latter  should  be  held  to  pay 
a  return. 

While  the  company  cannot  be  said  to  pos- 
sess a  property  value  as  against  the  public 
in  its  authority  to  use  its  private  property 
in  a  particular  manner  for  the  public  good, 
it  must  be  conceded  that  an  allowance,  in- 
tangible in  its  nature  and  large  in  the  aggre- 
gate must  be  made,  not  as  a  franchise  right 
but  as  a  necessary  cost  of  exercising  ^  that 
franchise.  It  is  an  elementary  proposition, 
the  correctness  and  justice  of  which  must 
appeal  to  every  mind,  that  the  franchise 
to  operate  a  public  utility  should  be  granted 
with  the  least  possible  restriction  in  order 
not  to  increase  the  capital  investment,  and 
that  the  company  when  once  supplied  with 
the  franchise  should  be  left  to  devebp  its 
business  without  hindrance  and  restraint  in 
order  that  a  low  rate  for  service  may  ulti- 
mately be  obtained.  To  charge  a  large  sum 
for  the  franchise  only  adds  to  the  interest 
burden  to  be  carried  by  the  public  and  like- 
wise to  heap  one  burden  upon  another  in 
the  exercise  of  that  franchise  by  the  company 
is  adding  costs  to  the  business  which  must 
be  met  in  one  form  or  another.  Fortunately 
for  the  public  now.  it  did  not  exact  any 
charge  from  the  company  in  its  grant  of 
the  original  franchise,  for  which  the  public 
is  free  from  burdensome  obligations  today, 
hut  in  its  attitude  toward  the  gas  industry  in 
this  city  since  the  business  was  established, 
a  most  expensive  policy  has  been  pursued 
which  has  given  rise  to  substantial  invest- 
ment   rights. 

The  history  of  the  gas  business  in  Chicago 
extends  over  a  period  of  more  than  00 
vears.  During  this  time  there  have  been  in- 
corporated and  authorized  to  operate  in  this 
citv  a  large  number  of  independent  and  com- 
peting gas  plants.  The  details  of  the  busi- 
ness development,  the  number  of  companies 
created,  the  bitter  competition  which  ensued, 
the  struggles  of  the  different  companies  for 
existence,  the  combinations  and  mergers  of 
interests  and  the  legal  warfare  in  state  and 
federal  courts  is  a  matter  of  history.  One 
franchise  after  another  was  granted  to  supply 
the  people  with  gas  when  the  streets  already 
contained  mains  of  sufficient  capacity  to  sup- 
ply the  demand,  and  plants  constructed  under 
then  existing  franchises  possessed  ample  fa- 
cilities and  w^ere  provided  with  ample  ca- 
pacitv  to  furnish  all  the  gas  required.  These 
franchises  entirely  ignored  the  uncontroverti- 
ble fact  that  gas  utilities  are  natural  mo- 
nopolies and  that  to  authorize  additional  com- 
panies for  the  purpose  of  creating  or_ continu- 
ing competition  only  creates  economic  waste. 
The  most  economical  construction  and  opera- 
tion, the  most  satisfactory  service^  and  con- 
sequently the  low^est  price  for  gas  is  possible 
only  in  'the  recognition  of  the  economic  law 
that  utilities  are  natural  monopolies  and  that 
their  duties  can  best  be  discharged  when 
the  franchise  is  held  by  a  single  company  and 
that  company  regulated  by  proper  administra- 
tive agents  of  the  public. 

It  is  impossible  to  trace  the  history  of  the 
gas  business  in  Chicago  without  realizing  that 
the  policv  pursued  has  created  tremendous 
losses.      Plants    have    been   built,    streets   torn 


uji  and  the  Kwlipment  of  the  business  of 
established  r.  niiianies  greatly  hampered,  if 
not  partly  (U.str'ived,  for  all'of  which  there 
was  no  real  Mcoasion.  To  protect  itself  in 
such  a  situation  there  was  little  which  an 
established  iitil-.ty  could  do  except  to  pur- 
chase its  rival  oulright  or  to  enter  into  an 
agreement  at  the  e.irliest  possible  date  before 
extensive  invotnients  were  made.  This  situ- 
ation in  a  sense  created  prior  to  1897  a  ready 
market  for  franchises  and  the  prices  varied 
with  the  possibilities  01  the  newer  companies 
and  probably  also  with  the  influence  of 
grantees.  That  this  situation  with  its  oppor- 
tunity for  private  prolit  in  addition  to  the 
desired  competition  was  clearly  realized  may 
be  assumed  from  the  number  of  franchises 
granted  and  the  prices  jiaid  therefor.  Un- 
fortunately the  records  of  these  many  trans- 
actions are  not  as  complete  as  they  should 
be  in  order  to  make  possible  the  most  satis- 
factory analysis  of  the  intangible  values  due 
to  the  forced  investment,  but  there  appears 
to  be  sufficient  data  to  warrant  a  belief  that 
some  of  those  wdio  were  entrusted  with  the 
protection  of  the  public  rights  and  also  cer- 
tain officers  of  the  purchasing  companies 
found  in  the  combinations  means  for  mutual 
profit.  When  the  public,  even  with  the  best 
intention,  has  thrown  obstacles  in  the  way 
of  development  of  its  utilities,  leaving  them 
no  option  except  to  remove  those  obstacles 
at  a  heavy  cost  or  to  engage  in  a  struggle 
in  which  the  company  must  inevitably  suffer, 
such  burden  in  law  and  in  common  fairness 
must  be  regarded  as  an  investment  expendi- 
ture. Where  such  expenditure  is  increased 
because  of  private  gain  this  amount  should 
not  be  considered  as  an  addition  to  the  invest- 
ment. The  problem  in  each  case  is  to  deter- 
mine the  legitimate  expenditure  which  the 
existing  company  could  not  avoid  because 
of  the  city's  erroneous  policy. 

That  such  repeated  efforts  to  enforce  com- 
petition create  investment  values  of  an  in- 
tangible nature  as  against  the  city  was  held 
in  the  caBe  of  Wilcox  vs.  Consolidated  Gas 
Company  (212  U.  S..  19).  Prior  to  1884 
there  were  seven  gas  light  companies  in  New 
York  City,  each  operated  under  separate  rate 
charters  granted  at  different  times  between 
1823  and  1805  or  1871.  They  each  had  the 
right  to  use  the  streets  of  certain  portions 
of  the  city  for  the  purpose  of  laying  mains 
and  service  pipes  in  order  to  furnish  gas. 
Not  one  of  the  companies  had  ever  been 
called  upon  to  pay  for  such  piivilege.  In 
1884  authority  was  given  by  law  to  consoli- 
date these  corportions  upon  conditions  named 
in  the  act,  which  specified,  among  other  things, 
that  the  amount  of  capital  issued  should  not 
be  in  amount  more  "than  the  fair  aggregate 
value  of  the  property,  franchises  and  rights 
of  the  several  companies  to  be  consolidated." 
A  legislative  committee  of  investigation 
found  that  the  franchises  of  the  merged 
companies  were  reasonably  worth  $7,781,000 
and  stock  to  this  amount  was  included  in 
the  total  issue.  The  court  held  that  the 
public  having  approved  the  consolidation  and 
the  amount  of  securities  issued  on  this  basis, 
should  not  be  permitted  to  question  the  valua- 
tion at  this  time  and  therefore  accepted  the 
valuation  fixed  under  the  act  of  1884  as  'con- 
clusive, but  did  not  permit  an  increase  in 
franchise  value  since  the  consolidation. 

The  consolidation  of  the  several  gas  com- 
panies into  The  People's  Gas  Light  &  Coke 
Company  was  made  in  1897  under  state  au- 
thority expressed  in  the  Gas  Consolidation 
Act.  This  company  assumed  the  bonds  of 
the  merged  companies  and  issued  stock  to 
the  amount  of  $25,000,000  which  was  subse- 
quently placed  with  investors.  In  the  merg- 
ing of  these  companies  making  up  the  pres- 
ent consolidation,  some  of  which  themselves 
represented  a  combination  of  gas  companies, 
there  were  included  those  expenditures  which 
had  been  incurred  in  purchasing  the  compet- 
ing plants,  the  cost  of  which  had  been  charged 
to  the  construction  or  plant  account  of  the 
purchasing  company.  This  account  contained, 
through  these  acts,  heavy  charges  for  dupli- 
cate property  and  expenditures  for  fran- 
chises.    From   all   the  data  which   can   lie  ob- 


tained C'inccnung  plant  values  and  yearly 
construction,  it  is  doubtful  if  an  appraisal 
of  the  property  embraced  in  the  merger  of 
1897,  including  overhead  charges  and  a  rea- 
sonable discount  on  securities,  would  have 
shown  physical  value  in  excess  of  $27,000,000. 
It  is  clear  that  the  property  value  was  not 
equal  to  the  bonded  debt  assumed,  leaving 
the  total  capital  stock  without  any  founda- 
tion in  tangible  property.  The  construction 
account  on  December  31,  1897,  five  months 
after  the  marger,  showed  an  investment  of 
.$60,181,559,  against  which  there  were  out- 
standing stocks  and  bonds  to  the  amount 
of  $59,246,000. 

It  will  be  observed  that  the  facts  in  this 
case  are  somewhat  similar  to  those  in  the 
New  York  case  above  referred  to,  in  which 
it  was  held  that  a  reasonable  investment  value 
in  the  franchises  was  created,  the  extent  of 
which  the  public  w'as  estopped  to  deny.  It 
also  found  in  the  same  act  of  estoppel  a 
measure  of  value  for  the  property  in  excess  of 
the  physical  value.  In  this  valuation,  how- 
ever, neither  the  city  of  Chicago  nor  the 
state  of  Illinois  has  ever  by  agreement,  sanc- 
tion or  acquiescence,  committed  any  act  which 
would  estop  it  from  denying  the  existence  of 
franchise  value.  If  any  value  exists  in  this 
case  over  and  above  the  physical  value  it 
must  be  founded  on  some  ground  other  than 
that  of  estoppel  to  deny  franchise  rights, 
and  it  is  believed  that  such  a  ground  exists. 
The  value  in  this  case  is  founded  on  the  basis 
of  cost.  Since  for  all  practical  purposes 
the  policy  of  the  city  compelled  the  older 
company  to  purchase  the  newly  organized 
companies,  the  amount  which  it  was  honestly 
compelled  to  pay  represents  an  expenditure 
which  can  be  regarded  either  as  a  cost  of 
extendin.g  and  strengthening  the  business  or 
as  a  necessary  loss  in  maintaining  the  busi- 
ness. In  either  event  the  expenditure  must 
be  met  by  the  investors  in  the  gas  business, 
and  since  the  public  compelled  this  act  which 
increased  the  cost  of  the  plant  it  should  in 
all  fairness  be  estopped  from  ilenying  the 
reasonable  consequences  of  its  acts.  Where 
an  expenditure  is  made  necessary  by  an  act 
of  the  public  which  increases  the  cost  of  the 
plant,  or  adds  to  the  operating  expenses  of 
the  utility,  it  is  but  fair  that  the  city,  as  be- 
tween the  investor  and  the  public,  should 
bear  the  burden  of  such  costs.  The  question 
here  is  not  one  of  franchise  values  but  of 
costs  of  business.  This  expenditure  is  not 
intangible  property  in  the  sense  that  it  creates 
a  right  to  perform  a  specific  act.  although 
it  is  intangible  today  in  that  there  is  no  phy- 
sical  property   in   existence    for    the    payment. 

That  such  present  value  is  difficult  to  de- 
termine is  no  proof  of  its  nonexistence.  While 
it  cannot  be  computed  with  accuracy  it  can 
be  approximated.  It  may  safely  be  assumed 
that  the  actual  plant  value  in  1897,  when 
the  present  company  came  into  existence,  was 
not  in  excess  of  the  amount  of  securities 
issued.  In  fact,  it  is  known  that  the  physical 
plant  value  was  less  than  the  amount  of  the 
bonds  assumed.  If  the  value  of  the  stocks 
and  bonds  at  the  date  of  consolidation  be 
taken  as  the  investment  value  of  the  property 
an  injustice  would  be  done  to  the  public, 
since  the  balance  sheet  shows  the  par  value 
of  the  securities  which  it  is  known  exceeded 
the  market  value  at  the  time  of  the  consoli- 
dation, and  also  because  a  reduction  should 
be  made  from  the  total  for  what  apjiears 
to  be  unreasonable  personal  profits  and  ex- 
cessive prices  paid  in  tlic  transactions.  The 
subject  of  valuation,  with  respect  to  this  ques- 
tion, has  been  carefully  analyzed  from  all 
the  records  which  could  be  obtained,  and  it 
is  believed  that  if  the  physical  value  of  sub- 
stantially $27,000,000  is  increased  by  an 
amount  of  approximately  $10,000,00(1  to  rep- 
resent the  intangible  value  due  to  the  neces- 
sary investment  costs  and  an  allowance  be 
made  for  working  capital,  the  fair  value  as 
of  1897.  in  round  numbers,  should  be  $39,- 
000,000,  instead  of  the  amount  of  securities 
shown  at  that  date.  With  this  amount  as  a 
value  in  1897  it  is  possible  to  compute  the 
fair  tangible  and   intangible  value  as  of  1909, 
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the   records  since  tlic   ahove  date  being  com- 
plete. 

The  court,  in  the  Consohdated  Gas  case 
above  referred  to,  held  that  the  intangible 
value  there  allowed  and  which  the  city  was 
estopped  to  deny,  did  not  increase  with  the 
growth  of  the  business.  Neither  is  there  any 
ground  for  believing,  under  the  reasoning  in 
that  case,  that  the  intangible  value  of  the 
People's  Gas  Light  and  Coke  Company  has 
increased  because  of  the  great  increase  in 
physical  value  since  1S!)7.  The  question  nat- 
urally arises,  if  the  city  by  its  early  action 
compelled  the  company  to  increase  its  cost 
of  plant,  which  must  be  allowed  as  part  of 
the  investment,  is  it  possible  by  any  subse- 
quent act  of  the  city  to  reduce  that  value? 
If  adverse  acts  of  the  city  result  in  invest- 
ment increases,  does'  it  not  logically  follow 
that  any  acts  of  the  city  which  permit  a  re- 
turn over  and  above  that  which  is  deemed 
reasonable  on  a  fair  valuation  should,  by  the 
anioinu  of  such  excess,  be  applied  as  a  credit 
to  the  investment  and  thus  reduce  the  valua- 
tion so  createil  against  the  public?  Whether 
there  has  been  an  increase  or  reduction  of 
the  going  value  under  this  theory  must  be 
determined  from  an  analysis  of  the  company's 
records    since    1807. 

The  disposition  of  the  franchi.se  value  may 
be  summarized  by  the  statement  that  fran- 
chises are  property,  but  tlial  no  value  should 
be  allowed  as  against  the  public  in  rate 
adjustments  except  to  the  extent  of  the  price 
paid  for  them  to  the  comnumity.  Even 
though  no  amount  be  allowed  for  franchises 
in  the  valuation  an  a<ldition  must  be  made 
to  the  physical  value  to  the  amount  of  rea- 
sonable costs  which  were  incurred  due  to 
the  municipal  policy  of  forced  competition 
and  that  such  losses  constitute  construction 
charges  which  the  city  in  justice  is  estopped 
to  deny.  Since  the  public  is  to  be  charged 
with  the  costs  incurred  through  its  erroneous 
policy  in  the  form  of  an  increased  investment, 
the  same  logic  requires  that  the  public  re- 
ceive the  benefit  through  a  credit  to  such 
intangible  investment  by  any  amount  which 
the  company  may  have  been  permitted  to 
earn  since  1897  over  and  above  a  reasonable 
rate  of  return  on  the  investment  actually 
made.  The  discussion  of  the  subject  of  the 
intangible  value  of  the  company's  property 
as  affected  during  the  last  thirteen  years  is 
so  involved  with  the  subject  of  going  value 
that  digression  is  here  made  to  the  latter 
subject. 

GOING  v.\Lun:. 
While  no  definition  of  the  term  is  entirely 
satisfactory,  it  is  admitted  by  authorities  that 
the  "going  value"  represents  an  element  of 
value  due  to  the  company  in  question  being 
a  live,  active,  operating  plant  instead  of  a 
bare  physical  mass  of  material.  Going  value 
must  not  be  confused  with  "good-will"  which 
implies  the  exercise  of  choice  on  the  part  of 
the  cus.tomer  as  to  which  of  several  establish- 
ments offer  the  best  inducements  for  his 
patronage.  Since  a  gas  utility  is  a  natural 
monopoly  there  can  be  no  room  for  selection 
by  the  customer.  If  there  is  only  one  es- 
tablishment which  can  supply  the  people,  there 
is  no  "good-will"  value  due  to  their  choice 
to  take  its  product  or  subscribe  to  its  service. 
Every  one  will  agree,  however,  that  a  given 
plant'  having  a  valuation  of  $-50,000,000,  with 
an  established  business  supplying  500.000  cus- 
tomers with  its  product,  is  worth  more  to 
the  present  investor  and  to  the  prospective 
purchaser  than  is  the  same  plant  ready  to 
serve  the  community,  but  with  no  customers 
attached  for  service  and  its  business  unde- 
veloped. Experience  shows  that  it  costs  a 
great  deal  to  develop  any  business.  Tlie 
early  years  of  nearly  every  business  are  beset 
with  many  serious  difficulties  which  not  in- 
frequently terminate  in  bankruptcy.  Tlie 
problem  is  how  to  measure  tlie  value  of  such 
an  established  business  for  the  jiurpose  of 
rate  adjustment. 

Value  of  Patronage. — It  has  been  claimed 
by  some,  and  also  advanced  in  this  valuation, 
that  if  the  going  value  of  a  company  repre- 
sents the  cost  of  developing  its  business,  it 
means  the  value  of  the  present  patronage  of 


tlie  company,  l-'rom  an  analysis  of  tlie  rec- 
ords it  is  possible  to  obtain  an  accurate  state- 
ment of  the  cost  of  securing  a  customer.  If 
the  company  in  question  has  522,000  cus- 
tomers, as  is  true  in  this  case,  the  going  value, 
with  the  assumed  cost  of  development  of 
$30  per  customer,  would  mean  a  value  of 
$15.(i(i0.000.  Regardless  of  the  justice  or  in- 
justice of  tliis  amount  it  will  readily  be  seen 
that  this  is  not  the  proper  measure  of  going 
value.  The  average  rate  per  customer  which 
the  records  show  will  be  an  average  over 
recent  years  and  will  not  cover  the  entire 
history  of  the  company.  This  method  fails 
to  give  information  as  to  the  cost  of  develop- 
ment at  the  time  when  development  is  a  real 
problem  to  the  company.  In  order  to  be  ac- 
curate it  should  consider  the  cost  of  securing 
business  during  the  entire  history  of  the  com- 
pany, so  that  the  <levelopnicnl  expenses  as 
determined  would  be  the  development  cost  of 
this  particular  plant  under  the  difficulties 
w-hich  confronted  it  at  different  times.  It  is 
generally  known  that  fifteen  or  twenty  years 
ago  the  use  of  ,gas  had  not  reached  the  stage 
of  necessity  which  it  holds  today,  and  that 
it  required  more  argument,  solicitation  and 
many  inducements  to  secure  the  development 
of  the  business.  This  method  of  arriving 
at  going  value  does  not,  therefore,  recognize 
the  investment  which  the  company  has  made 
for  the  development  of  the  business.  ■ 

The  theory  in  this  case,  however,  that  of  re- 
production as  of  the  time  of  the  investment, 
must  recognize  that  gas  is  today  not  an  un- 
known quantity.  It  is  a  service  of  general 
use.  It  does  not  require  so  large  an  expendi- 
ture to  develop  the  gis  business  today  in  a 
large  city  as  was  needed  a  generation  ago. 
Everybody  knows  the  value  of  gas  for  heat- 
ing and  for  illumination.  There  is  always  a 
certain  inertia  to  be  overcome,  but  this  calls 
for  less  expense  today  than  was  necessary 
years  ago.  Development  expenditures  must 
be  incurred  even  today,  for  every  utility  must 
be  continuously  engaged  in  campaigns  of  edu- 
cation to  secure  the  widest  and  at  the  same 
time  most  economical  use  of  gas.  These  ex- 
penses are  proper  operating  expenses  and  as 
such  should  be  included  in  the  expense  ac- 
counts. To  also  capitalize  them  would  mean 
the  duplication  of  expenses. 

If  the  reproduction  rule  means  the  cost  of 
development  of  an  equal  business  as  that 
which  exists  toda\-,  as  if,  to  be  more  clear,  the 
present  plant  passed  out  of  existence  and  its 
customers  would  have  to  be  solicited  to  use 
gas  of  the  new  company  to  take  its  place,  it 
must  be  remembered  that  no  such  expense  for 
development  would  be  required  as  was  gen- 
erally necessary  years  ago,  or  as  was  actually 
incurred  ^by  the  company.  Reproduction 
means  reproduction  now,  at  the  time  of  this 
inve.'rtigation,  and  this  is  the  time  when  thou- 
sands of  gas  users  are  thoroughly  alive  to  the 
advantages  of  gas  and  demand  its  widest  pos- 
sible use.  These  customers  as  a  rule  are  not 
seeking  education  today  on  the  uses  of  gas. 
The  general  demand  in  1910  and  1911  is  the 
demand  for  adequate  service  and  reasonable 
rates.  Given  these  conditions  under  the  re- 
production theory,  it  is  safe  to  assume  that  a 
very  large  proportion  of  the  present  custom- 
ers would  take  gas  from  the  company  without 
solicitation  or  any  demonstrations.  .Some 
would  require  visits  by  solicitors  to  induce 
them  to  take  gas  from  the  new  proprietors 
and  a  number  probably  would  be  lost  entirely, 
but  it  is  obvious  that  when  the  public  has  be- 
come accustomed  to  the  use  of  gas  as  under 
present  conditions,  the  cost  of  reproduction 
would  apply  only  to  a  portion  of  the  present 
customers.  To  attempt  to  measure  going 
\alue  by  applying  a  development  cost  per  cus- 
tomer to  the  entire  number  of  customers  is 
therefore  unjust,  not  only  because  it  does  not 
recognize  the  losses  and  surplus  profits  dur- 
ing the  operation  of  the  business,  but  for  the 
rea.son  that  a  very  much  lower  rate  per  cus- 
tomer should  be  used  than  the  average  cost  of 
development  shown  by  the  books. 

Going  Value  Based  on  Gross  Income. — .\n- 
other  basis  suggested  for  the  measuring  of 
going  value  was  to  allow  an  amount  equiva- 
Fent  to  one  year's  gross  income.    This  sugges- 


tion has  tile  merit  of  simplicity,  but  is  un- 
sound because  the  going  value  of  the  com- 
pany as  of  today  has  no  definite  relation  to 
the  gross  earnings.  Going  value  has  no  ref- 
erence to  the  capitalization  of  the  plant  on  the 
basis  of  its  earning  capacity,  for  that  would 
be  governed  largely  by  the  present  rate  sched- 
ule, which  may  be  loo  high.  The  real  basis 
of  the  suggestion  is  that  in  a  number  of 
plants  the  cost  of  developing  the  business  has 
been  found  upon  investigation  to  be  substan- 
tially equal  to  the  gross  earnings  for  one 
year.  In  this  instance  the  going  value,  fol- 
lowing this  method,  would  be  approximately 
$15,500,000.  It  will  be  seen  that  in  this  case 
this  value  is  almost  the  same  as  what  would 
be  the  going  value  if  computed  on  a  cost  per 
customer  basis.  It  would  ajipear  that  the 
similarity  of  the  two  figures  is  a  matter  of 
accident  rather  than  that  it  represents  sub- 
stantially the  measure  of  the  going  value. 
The  gross  earnings  of  today  give  no  informa- 
tion as  to  the  cost  of  developing  the  business. 
In  one  city  the  public  may  have  been  ready 
for  the  gas  utility  and  customers  were  easily 
secured.  In  another  city  the  service  may 
have  been  in  advance  of  its  necessity  and  ow- 
ing to  the  cheapness  of  other  fuel  and  illumi- 
nants  development  was  slow  and  expensive. 
The  gross  earnings  may  be  an  element  to  be 
considered  in  arriving  at  the'  going  value  of  a 
corporation,  but  can  hardly  be  accepted  as  a 
true  measure  of  it. 

Hypothetical  Plant. — Another  measure  for 
determining  going  value,  one  which  has 
served  several  limes  in  computing  the  intangi- 
ble worth  of  water  works  plans,  and  the 
adoption  of  which  w'as  strongly  urged  by  the 
engineers  of  the  company  in  this  valuation,  is 
based  upon  the  cost  of  reproducing  the  busi- 
ness of  the  corporation  under  conditions  of 
today.  This  method  assumes  that  an  investor 
is  desirous  of  engaging  in  the  gas  business  in 
Chicago  and  has  in  his  possession  sufficient 
capital  to  purchase  the  present  plant.  Leav- 
ing aside  for  the  sake  of  argument  the  ques- 
tion of  franchise  rights,  the  investor  must  de- 
cide whether  to  purchase  the  existing  plant 
with  its  established  business,'  or  to  construct 
a  plant  of  sufficient  capacity  and  develop  the 
business  so  that  at  the  end  of  the  necessary 
construction  and  development  period  the  new 
plant  will  have  overtaken  the  present  plant 
and  will  have  a  business  of  substantially  the 
same  proportions  as  that  of  the  present  going 
concern.  This  method  aims  to  place  a  value 
upon  an  established  income  and  to  determine 
whether  it  is  more  economical  to  purchase  the 
going  concern  with  its  established  business  or 
to  develop  the  business. 

This  method  is  of  course  purely  theoretical, 
but  it  is  based  upon  assumptions  founded  in 
actual  practice  and  although  not  conclusive  it 
deserves  consideration.  The  length  of  time 
required  to  build  a  plant  as  large  as  that 
needed  to  serve  Chicago,  the  actual  construc- 
tion and  overhead  charges,  the  interest  rates 
to  be  paid  during  construction,  the  probable 
date  when  gas  could  first  be  sold  and  the  in- 
creasing output  each  year  with  the  extension 
of  the  plant  and  the  development  of  the  busi- 
ness are  matters  which  the  company's  engi- 
neers believed  could  be  estimated  with  a  con- 
siderable degree  of  accuracy.  To  show  the 
application  of  this  reasoning  as  indicating  the 
amount  of  going  value  several  tables  were 
submitted  showing  the  growth  of  the  existing 
or  going  concern  and  the  development  of  the 
hypothetical  plant.  It  was  necessary  for  the 
purpose  of  this  computation  to  assume  a  plant 
value,  a  working  capital  and  a  going  value 
for  the  plant  now  in  operation.  The  operat- 
ing expenses,  taxes  and  depreciation  require- 
ments were  taken  from  the  present  company's 
accounts.  It  was  further  necessary  to  as- 
sume a  rate  of  increase  in  business  from  the 
beginning  of  the  period  covered  in  the  table 
for  both  the  present  plant  and  the  hypothetical 
plant.  It  is  considered  that  the  hypothetical 
plant  will  be  built  as  rapidly  as  is  consistent 
with  good  engineering  practice,  and  the  fi- 
nancing of  the  enterprise  will  be  on  the  most 
favoralile  basis  under  present  conditions.  Con- 
struction, it  is  assumed,  would  be  started  on 
January  1.  1911. 
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In  the  tables  the  siiir.  of  $1_',OUU.OOO,  exclu- 
sive of  tlie  oflice  building  investment,  was  tak- 
en as  the  physical  value  of  the  plant  necessary 
fir  the  manufacture,  distribution  and  sale  of 
uas,  which  amount  was  apportioned  over  the 
principal  classes  of  divisions  of  property.  The 
allowance  for  working  capital  was  placed  at 
$4,000,000  and  the  estimated  .suing  value  of 
the  present  plant  was  placed  at  $12,800,000, 
showing  a  total  investment  \alue  of  $58,800,- 

000.  It  is  assumed  that  a  period  of  ten  years 
would  be  required  to  complete  tlie  plant  with 
all  of  its  present  facilities,  although  gas  w-ould 
be  supplied  to  some  customers  before  the  end 
"i  the  second  year  and  each  year  to  an  in- 
i  leasing  number  as  the  plant  was  extended 
mto  new  territory.  The  extensions  of  the 
plant  would  be  made  as  rapidly  as  possible 
and  the  time  assumed  in  this  instance  is  based 
upon  the  best  available  records  of  continuous 
construction  in  large  undertakings  which  the 
company  possessed.  The  plant  would  natural- 
ly be  built  so  as  to  supply  some  custoiners  at 
the  earliest  possible  date  and  efforts  would  be 
centralized  to  complete  the  plant  first  in  the 
most  profitable  business  section.  Neighbor- 
hoods would  be  canvassed  in  advance  of  ac- 
tual construction,  so  that  the  plant  would  be 
self  sustaining  as  soon  as  possible,  or  at  least 
earn  part  of  its  operating  expenses. 

The  first  year,  it  is  assumed,  in  all  probabil- 
ity would  be  given  over  to  securing  fran- 
chises, taking  out  incorporation  papers,  per- 
fecting the  organization  of  the  corporation,  se- 
lecting office  locations,  closing  contracts  and 
making  surveys.  Real  estate  would  be  ac- 
quired early,  as  shown  to  be  needed  by  the 
surveys,  for  the  location  of  manufacturing 
stations,  holders  and  pumping  stations.  The 
amount  allowed  for  real  estate  purchases  in 
this  instance  has  been  based  upon  the  idea 
that  plants  w-nuld  be  constructed  simultane- 
ously in  the  different  divisions  of  the  city. 
.\dditional  land  would  be  purchased  the  sec- 
ond year  and  the  immediate  requirements 
probably  completed  by  the  end  of  the  third 
year,  although  the  construction  of  mains, 
services  and  meters  would  continue  rapidly 
throu.ghout  the  entire  10-year  period,  thus 
extcndin,g  the  service  into  new  territory  to 
additional  customers  and  greatly  increasing 
the  output  to  near  capacity. 

1  he  figures  were  taken  largely  from  the 
company's  own  records,  although  certain 
changes  were  made  after  conference  with  its 
engineers  and  additional  data  stqiplied  liy  es- 
timate. It  will  be  noted  that  the  value  of  the 
physical  property  in  the  hypothetical  plant  is 
not  the  actual  physical  property  which  would 
be  required  for  the  assumed  outinit  at  the  end 
of  the  period  of  develoi)ment,  but  instead  is 
more  nearly  equal  to  the  value  of  the  proper- 
t.\  of  the  present  plant  ;it  the  beginning 
of  the  period.  Since  whatever  construction 
would  be  necessary  during  the  development 
[leriod  must  be  added  to  both  the  present 
plant  and  the  hypothetical  plant  and  therefore 
would  not  affect  the  result,  the  amount  has 
been  omitted  from  the  calculation. 
,  Beginning  with  a  total  investment  value  of 
$.58,800,000,  the  tables  show  the  investment 
today,  the  amount  of  the  total  available  capi- 
tal not  used  in  the  enterprise  on  which  a  re- 
turn of  4  per  cent  is  assumed,  and  that 
amount  which  is  withdrawn  for  construction 
during  the  year  on  which  2  per  cent  is  al- 
lowed for  one-half  the  period,  or  its  equiva- 
lent of  1  per  cent  on  the  amount  withclrawn 
for  the  entire  period.  The  income  from  sales 
of  gas  is  placed  at  85  cts.  per  thou.s.and.  which 
is  the  present  rate.  The  operating  expenses 
durin.g  the  first  three  years  would  naturally 
be  somewhat  higher  per  thous.and  cubic  feet 
than  for  the  same  years  in  the  present  plant. 
Particularly  during  the  first  years  it  is  un- 
likely that  the  plant  would  be  ojierated  at  ca- 
pacity. The  machinery  would  be  new  and  re- 
quire frequent  adjustment  and  operators 
would  have  to  be  trained  in  their  duties.  It 
is  assumed  in  the  tables  that  the  hyoothelical 
plant  would  be  placed  in  operation  .September 

1,  U)12,  and  that  for  the  four  months  of  that 
year  the  operating  expenses  would  be  05  cts. 
per  thousand.  During  the  second  year  a  cost 
of  55   cts.   is  assumed,  -50   cts.    for  the   third 


year  and  4^'-  cts.  per  thousand  for  the  re- 
maining ycai^.  wlikh  last  rate  is  that  shown 
by  the  company's  liooks  at  present.  fJcprccia- 
tioii  and  tax  estim.itcs  are  based  on  the  jirop- 
erty  in  use  for  tin-  given  year  and  reach  at  the 
end  of  the  iieriod  sulistantially  the  same  fig- 
ures as  those  in  the  going  plant.  i',y  adding 
the  interest  from  the  unemployed  capital  to 
the  net  income  from  operation  for  the  year 
the  table  shows  the  tot.il  income  for  the'  pe- 
riod, the  present  worth  of  which  is  determined 
on  a  5  per  cent  b.isis.  The  difference  be- 
tween the  income  of  the  going  concern  and 
the  income  of  the  hypothetical  i)lant  for  the 
same  year  shows  what  going  value  has  ac- 
cumulated. The  sum  of  these  yearly  accumu- 
lations amounts  to  $12,035,000,  as  against  the 
assumed  going  value  of  the  present  plant  of 
$12,800,000.  It  would  apjiear  therefore  from 
the  tables  that  the  correct  value  was  some- 
where between  these  two  amounts. 

This  method,  while  it  arrives  at  a  going 
value  which  does  not  appear  to  be  very  un- 
reasonable, is  open  to  criticism  and  apparently 
the  greatest  reliance  can  not  be  ijlaced  upon 
the  result  in  this  case.  While  no  single 
formula  can  be  followed  to  show  exactly 
what  constitutes  the  proper  allowance  for  this 
purpose,  it  is  believed  that  on  broad  principles 
of  justice  a  consideration  of  both  profits  and 
losses  should  be  recognized.  There  is  no 
such  recognition  in  this  method.  Neither  does 
this  method  recognize  the  rapidity  with  which 
the  business  of  the  company  was  actually  de- 
veloped, nor  any  extraordinary  expenditures 
or  changed  conditions,  such  as  those  due  to 
competition  or  unfavorable  legislation,  cither 
municipal  or  state.  The  conclusion  is  arrived 
at  almost  entirely  on  a  basis  of  assumptions 
which  are  largely  independent  of  local  condi- 
tions confronting  the  property  at  present,  or 
imder  which  it  was  developed  in  the  past. 
The  calculations  begin  by  assuming  that  which 
it  is  sought  to  prove,  and  the  correctness  of 
the  computations  lies  in  arriving  at  a  final 
value  which  justifies  the  original  estimate. 
The  result  is  also  aft'ected  by  the  amount  as- 
sumed to  represent  the  present  physical  value. 
If  such  value  is  high  the  going  value  arrived 
at  will  be  reduced.  In  justice  to  this  method 
it  should  be  said  that  an  extensive  investiga- 
tion of  the  company's  records  would  show  in- 
formation and  units  more  nearly  correct  than 
the  assumptions  which  were  used.  It  should 
also  be  stated  that  somewhat  different  figures 
instead  of  those  assumed  would  not  greatly 
affect  the  result,  since  they  would  apply  equal- 
ly to  both  proiierties.  The  real  purpose  of 
this  computation  is  to  show  the  cost  of  devel- 
oping the  business,  a  calculation  which,  if 
used  as  the  basis  of  valuation,  should  take 
into  consideration  other  factors  than  those 
embraced  here.  While  its  application  under 
certain  conditions  may  lead  to  correct  values, 
at  which  times  it  may  be  the  best  of  the  sev- 
eral methods  available,  it  is  no  more  likely  to 
give  correct  results  under  specific  local  con- 
ditions than  is  the  application  of  average  cost 
units  to  result  in  a  correct  physical  value  in  a 
jiarticular  appraisal.  This  method  of  arriving 
at  going  value  possesses  some  merit  and  like 
those  previously  discussed  was  considered  in 
.arriving  at  the  final  amount,  but  it  is  not  suf- 
ficiently proof  against  criticism  to  warrant 
the  adoption  of  its  results  without  additional 
data. 

Whatever  single  method  should  be  followed 
for  determining  goin.g  value,  if  there  is  such 
a  correct  method,  it  is  believed  that  the  final 
calculation  should  be  tempered  with  a  consid- 
eration of  fairness  to  all  interests.  The 
amount  involved  representing  many  millions 
of  dollars  and  the  elTict  on  the  final  rate 
schedule  both  as  regards  the  investor  and  the 
public  requires  that  consideration  he  given  to 
eipnty  .as  well  as  to  mathematics.  A  high  go- 
ing value  means  a  l.ar.ge  investment  upon 
which  returns  nui^t  be  .allowed  and  this  re- 
quires a  high  g.as  rate;  a  low  going  value  or 
no  allowance  for  .going  value  at  all  means  a 
smaller  interest  requiremeiu  and  consequently 
permits  a  low  rate  for  gas.  It  is  therefore 
possible  to  secure  a  very  low  gas  rate  if  the 
value  of  the  plant  is  placed  sufficiently  low, 
but  court   decisions  are   lirni   in  defining  par- 


ticular elements  of  value.  Capital  does  not 
obey  the  mandate  of  public  or  private  opinion 
unless  such  opinion  is  founded  in  justice  and 
sound  economics.  To  be  correct  in  the  final 
analysis  the  valuation  arrived  at  must  recog- 
nize the  clear  rights  of  capital  invested  in 
liublic  enterprises,  but  it  must  not  lose  sight 
of  the  rights  of  the  public.  There  is  no  ques- 
tion but  what  corporations  engaged  in  public 
service  are  by  virtue  of  their  character  in- 
vested with  valuable  rights  and  privileges  and 
in  return  charged  with  well  defined  duties. 
The  public,  by  virtue  of  whose  grant  these 
corporations  exist,  is  entitled  to  the  proper 
discharge  of  their  duties  and  likewise  owes 
certain  obligations.  In  most  instances  these 
duties  and  obligations  are  clearly  defined  by 
the  courts.  In  some  instances  where  the  de- 
cisions are  indefinite  or  the  subject  has  not 
been  adjudicated,  political  economy  supplies 
what  the  law  omits.  Where  the  courts  have 
delined  the  basis  of  valuation  with  respect  to 
the  different  classes  of  property  the  allow- 
ances in  this  report  have  followed  such  cases. 
Where  the  law  is  not  definitely  settled  mooted 
questions  of  valuation  have  been  decided  upon 
a  basis  which  appeared  reasonable  and  just  in 
the  premises.  With  these  principles  in  mind 
it  is  believed  that  the  going  value  of  the  Peo- 
ples Gas  Light  and  Coke  Company  can  best 
be  determined  from  its  own  records  ami  his- 
tory. 

.\  public  service  corporation  is  entitled  both 
by  common  law  and  by  statute  to  a  reasonable 
return  upon  its  investment.  If  a  given  rate 
schedule  yields  more  than  a  reasonable  return 
to  the  investor  it  is  an  injustice  to  the  public 
and  the  rates  should  be  lowered.  If  the  rates 
fail  to  produce  sufficient  revenue  the  investor 
is  not  receiving  that  return  to  which  he  is  en- 
titled by  law.  If  he  has  received  a  reasonable 
return  each  year  on  his  investment  from  the 
beginning  of  the  enterprise  justice  would 
seem  to  be  satisfied,  at  least  as  against  the 
public,  without  allowing  any  increase  in  the 
value  of  the  property  which  produced  that  in- 
come to  represent  going  value.  If  the 
investor  has  failed  to  receive  each  year  that 
amount  which  constitutes  a  reasonable  return 
he  should  be  permitted  to  charge  rates  suffi- 
ciently high  to  reimburse  him  for  early  losses 
or  such  losses  should  be  considered  as  costs 
of  developing  the  business  and  their  addition 
to  the  value  of  the  physical  property  per- 
mitted. .Such  additions,  from  an  equitable 
standpoint  at  least,  m;iy  be  said  to  constitute 
the  correct  going  value  of  a  public  service 
corporation.  The  application  of  this  doctrine 
to  the  facts  in  this  city  and  the  logic  upon 
which  it  is  founded  is  shown  in  the  following 
discussion. 

DEVELOPMENT  EXPENSE. 

Xew  plans  seldom  yield  a  return  on 
the  investment  durin.g  the  first  \ear  of 
operation.  In  fact  it  is  more  likely  to 
require  a  number  of  years  of  comtinu- 
oiis  effort  to  est.ablish  ;i  business  on  a  firm 
basis,  while  the  history  of  the  gas  industry 
clearly  shows  that  many  of  such  plants  have 
not  reached  a  position  of  profit  to  the  in- 
vestor until  many  years  after  their  construc- 
tion. During  the  earlier  years  a  large  amount 
of  money  is  required  for  development  pur- 
])oses.  Where  a  corporation  is  in  possession 
of  adequate  capital,  expenditures  of  this  char- 
acter can  be  made  without  serious  loss  to  the 
stockholders,  but  where,  as  is  almost  univer- 
sally the  case,  the  business  is  developed  out 
of  the  earnings  at  the  expense  of  interest  and 
dividend  p.ayments,  a  deficit  will  result.  When 
a  corporation  is  earning  less  than  its  oiicrat- 
ing  expenses,  interest  and  depreciation,  it  is 
absolutely  necessary  that  the  stockholders 
make  further  payments  for  development  pur- 
poses. Where  a  small  surplus  is  e.irned,  such 
amount  may  be  used  for  development  pur- 
poses, but  it  is  at  the  expense  of  the  stock- 
holders' rights  unless  such  dewlopment  re- 
<iuiremeiits  are  recognized  in  the  capital.  If 
the  development  cost  is  not  met  out  of  the 
earnings  it  must  be  met  directly  by  the  sale  of 
securities,  which  becomes  a  liability  ag.iinst 
the  plant. 

The  amount  by  which  the  e.arnnigs  fail  to 
meet  the  operating  expenses  and  the  return  on 
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the  investment  creates  deficits  which  consti- 
tute the  cost  of  building  up  the  business.  Just 
as  supervision,  interest  and  insurance  during 
construction  are  expenditures  to  be  adiled  to 
the  construction  cost  of  the  plant,  so  tlie  defi- 
cits representing  the  amounts  by  which  the 
stockholders  have  failed  to  receive  their  rea- 
sonable return  are  costs  to  be  added  to  the 
value  of  the  physical  plant  in  order  to  show 
the  complete  investment  which  has  been  made 
in  the  industry  as  a  live,  going  concern. 

The  cost  of  developing  a  gas  industry  con- 
sists of  expenditures  for  advertising,  solicit- 
ing, demonstrating,  the  sale  of  appliances  at 
less  than  cost,  free  house  piping,  and  in  some 
instances  free  gas  for  a  liniittHf  period.  Con- 
cessions in  rates  below  actual  cost  are  also 
given  to  stimulate  a  large  and  general  use  of 
gas.  Development  expenditures  mav  further 
be  increased  through  the  failure  of  the  plant 
to  earn  even  its  current  operating  charges  for 
a  number  of  years,  when  the  stockholders 
must  supply  additional  capital  to  keep  the 
plant  in  operation.  Such  expenditures  are  ad- 
ditional investments  upon  which  the  stock- 
holder is  entitled  to  a  return  as  well  as  upon 
expenditures  lor  physical  plant.  The  investor 
lias  a  right  to  expect  reimbursement  for  such 
losses.  They  are  legitimate  costs  of  business. 
The  public  has  a  right  to  exclude  from  the 
valuation  of  utility  properties  upon  which  it 
is  compelled  to  pay  reasonable  returns  all 
amounts  representing  unnecessary  expendi- 
tures, excessive  discounts  on  securities,  pro- 
motion fees,  expenditures  due  to  poor  man- 
agement and  extravagance  and  errors  of 
judgment  which  the  exercise  of  reasonable 
care  and  foresight  might  have  avoided.  It, 
however,  can  not  avoid  payments  on  a  valua- 
tion consisting  of  necessary  expenditures  hon- 
estl.y  made,  and  the  cost  of  operating  the  plant 
until  it  reaches  the  point  where  it  returns  the 
reasonable  interest  to  which  the  investor  is 
entitled  by  law.  The  cost  of  securing  a  pay- 
ing business  can  best  be  computed  from  a 
cost  analysis  of  the  annual  surplus  and  deficit 
shown  by  the  records. 

Capital  is  not  unmindful  of  the  uncertain- 
ties of  business  development.  Money  seeks 
the  avenue  of  greatest  returns  consistent  with 
security  and  stability.  A  return  of  6  or  G  per 
cent  in  a  safe  investment  will  attract  capital. 
while  a  10  per  cent  return  which  is  accompa- 
nied with  a  considerable  element  of  risk  will 
find  little  encouragement.  If,  however,  the 
return  which  is  considered  reasonable  in 
any  instance  in  view  of  the  risks  inherent  in 
the  venture,  can  not  be  secured  until  several 
or  many  years  from  the  date  of  the  original 
investment,  and  additional  capital  must  be 
provided  in  the  meantime  upon  which  no  re- 
turn will  be  allowed,  utility  development  will 
be  retarded  and,  in  some  instances,  it  w'ill  be 
indefinitely  postponed.  To  prevent  the  pro- 
gressive development  of  business  results  in 
hardships  to  the  customers  and  to  the  public 
generally  and  would  tend  to  keep  operating 
unit  costs  at  a  higher  level.  It  would  be  un- 
just to  the  stockholder  to  deny  him  a  return 
upon  his  money  actually  and  honestly  invest- 
ed. A  utility  has  no  legal  right  to  charge 
more  than  a  reasonable  rate,  and  if  this  is 
not  to  be  computed  on  the  development  of  the 
business  and  unavoidable  losses,  as  well  as  on 
the  investment  in  physical  property,  the  rea- 
sonable rate  allowed  in  after  years  when  the 
industry  has  reached  a  stable  basis  will  not  be 
a  reasonable  rate  on  the  amount  actually  in- 
vested. Losses  need  not  be  considered  in  the 
valuation,  provided  a  rate  of  return  is  per- 
mitted which  includes  an  allowance  over  and 
above  the  rate  deemed  reasonable,  which  will 
serve  to  reimburse  the  stockholder  for  his 
early  losses.  It  necessarily  follows  that  where 
the  rate  for  service  must  be  reasonable,  and  as 
such  is  subject  to  regulation  by  law,  the  early 
losses  must  be  regarded  as  a  part  of  the  in- 
vestment until  restored  to  the  stockholder  by 
means  of  a  higher  rate  of  return  on  his  in- 
vestment. Equity  admits  of  no  other  disposi- 
tion, 

.•\s  an  ofTset  in  favor  of  the  public,  equity 
requires  that  if  the  deficits  incurred  in  build- 
ing up  the  business  are  to  be  regarded  as  a 
part  of  the   investment,  any   surplus  earnings 


over  and  above  a  reasonable  return  on  the 
legitimate  investment  should  also  be  taken 
into  consideration.  If  the  utility  has  earned 
in  its  later  years  a  large  profit  because  of  fa- 
vorable rate  schedules,  this  excess  above  a 
reasonable  return  should  be  considered  as  a 
reimbursement  for  some  of  the  early  losses. 
The  rule  of  justice  should  work  in  both  di- 
rections. 

This  manner  of  arriving  at  the  fair  present 
investment  value  to  be  used  as  the  basis  of 
rate  adjustment  was  suggested  by  the  court  in 
the  case  of  Mo.  Kan.  &  Tex.  Rv.  Co.  vs.  Love 
(.ITT  Fed.  -iWi,  490)  as  follows! 

An  e-stablished  railroad  .system  may  be  worth 
more  than  its  original  cost  and  more  than  the 
mere  cost  of  Its  physical  reproduction.  It  ha.s 
passed  tlie  initial  period  of  little  or  no  return 
to  its  owners  which,  of  greater  or  less  duration, 
almost  always  follows  construction,  and  is  not 
infreiiuently  marlicd  by  default  and  bankruptcy. 
The  inevitable  errors  in  its  building  which  Unite 
minds  and  hands  cannot  avoid  have  been  meas- 
urably corrected,  time  and  effort  have  produced 
u  eoinniercial  adjustment  between  it  and  the 
country  it  was  intended  to  serve,  relations  have 
been  established  with  patrons,  and  sources  of 
IratHc  have  been  opened  up  and  made  tributary. 
In  other  words,  the  railroad,  unlike  one  newly 
constructed,  is  fully  equipped  and  is  doing  busi- 
ness as  a  going  concern.  It  has  attained  a  posi- 
tion after  many  experiences  common  to  railroad 
enterprises  which  entail  loss  and  cost  not  paid 
from  current  earnings,  and  which  correspond- 
ingly make  for  value. 

This  method  was  perfected  and  extensively 
applied  by  the  Railroad  Commission  of  Wis- 
consin in  the  leading  utility  rate  cases  which 
have  come  before  that  body.  The  rule  was 
stated  in  Hill,  et  al,  vs.  .\ntigo  Water  Com- 
pany (3  W.  R.  R.  C,  023). 

The  same  principle  was  adliered  to  in  re 
Investigation  of  Menomonee  and  Marinette 
Light  and  Traction  Company  (3  W.  R.  R,  C, 
778)  and  in  the  case  of  State  Journal  Print- 
ing Companv  vs.  Madison  Gas  and  Electric 
Company  (4  W.  R.  R.  C.  501).  The  logic  of 
this  reasoning  has  recently  been  approved  by 
the  Supreme  Court  of  the  state  of  Oklahoma 
in  the  case  of  the  Pioneer  Telephone  and 
Telegraph  Company  vs.  Westenhaver. 

The  above  method  of  computing  the  going 
value  and  the  derivation  of  the  final  invest- 
ment value  has  been  described  at  length  be- 
cause of  the  reliance  placed  upon  the  conclu- 
sions which  it  shows.  It  is  believed  to  be  the 
most  equitable  solution  of  the  problem  of  go- 
ing value,  since  by  this  means  the  investor  is 
protected  in  the  development  of  the  business 
and  the  public  is  insured  against  the  dangers 
of  excessive  valuations.  This  method  of  com- 
putation is  not  advanced  as  being  infallible. 
On  the  contrary,  there  are  many  cases  where 
this  reasoning  could  not  properly  apply,  either 
because  of  specific  conditions  or  the  absence 
of  financial  data  covering  many  years  of  op- 
eration. If  every  valuation  could  be  solved  by 
the  application  of  a  single  rule,  rate  adjust- 
ments would  be  simple  indeed.  .\t  no  time 
can  the  exercise  of  judgment  be  entirely  elim- 
inated. Each  case  must  be  analyzed  on  its 
own  peculiar  facts.  In  this  particular  case 
this  method  of  reasoning  is  believed  to  be 
proper. 

Reverting  to  the  discussion  of  franchise 
values  and  the  cost  incurred  by  the  company 
in  developin.g  its  business  and  the  expense  due 
to  the  purchasing  of  competing  plants,  it  was 
found  that  the  fair  value  of  the  plant  in  1897, 
including  physical  valuation,  working  capital 
and  the  .going  value,  was  appro.ximately 
$39,000,000.  By  applying  the  above  reasoning 
to  this  valuation  and  by  an  analysis  of  the 
company's  profits  and  losses  since  1897,  it  is 
possible  to  determine  the  fair  investment 
value  of  the  plant  at  the  end  of  any  subse- 
quent year.  This  computation  is  shown  by  a 
progressive  statistical  analysis  based  on  the 
company's  records  and  embraced  in  Table   II. 

The  table  begins  with  the  valuation  of 
$30,000,000,  this  value  including,  as  above 
stated,  the  physical  value,  the  working  capital 
and  the  allowance  for  going  value.  Seven  per 
cent  is  deemed  to  be  a  reasonable  rate  of  re- 


turn at  the  present  time,  but  in  the  historical 
treatment  of  this  subject,  an  income  rate 
must  be  used  which  is  reasonable,  not  so 
much  under  present  conditions  but  reasonable 
for  the  year  when  it  is  used.  If  7  per. cent  is 
reasonable  today,  it  is  believed  that  8  per  cent 
was  reasonable  some  years  ago.  The  table  is 
therefore  based  upon  a  rate  of  return  of  8 
per  cent  for  the  years  from  1898  to  1900,  in- 
clusive, and  a  rate  of  7  per  cent  since  that 
date.  The  yearly  requirements  under  these 
rates  are  shown  in  the  second  column.  Col- 
umn three  shows  the  additions  to  the  physical 
property  and  to  the  working  capital,  and  in 
the  following  column  is  shown  the  annual  re- 
quirements for  earnings  on  these  additions. 
Since  the  additions  are  extended  over  a  period 
of  twelve  months,  the  interest  rate  is  applied 
only  for  six  months,  or  one-half  of  the  time, 
since  very  little  construction  was  completed 
during  the  first  month  and  practically  all  of 
the  investment  of  this  character  was  com- 
pleted in  the  twelfth  month.  The  next  col- 
umn shows  the  necessary  operating  expenses, 
including  depreciation.  The  next  column  shows 
the  total  of  the  foregoing  columns,  which  is 
the  total  amount  which  the  stockholders  put 
into  the  business  during  the  year,  or  which 
they  would  have  put  into  it  if  the  earnings 
would  permit,  and  if  the  earnings  were  insuffi- 
cent  indicates  the  amount  of  losses  which  ac- 
crued. .\gainst  this  total  there  is  shown  in 
the  next  column  the  gross  earnings  or  the 
amount  which  the  stockholders  took  out  of 
the  business.  The  deduction  of  those  earn- 
ings from  the  total  cost  contained  in  the  pre- 
ceding column  shows  in  the  last  column  the 
cost  of  the  plant  or  its  investment  value  at  the 
close  of  the  year.  According  to  this  table,  the 
investment  on  which  the  stockholder  is  enti- 
tled to  a  reasonable  return  is  equal  to 
$00,933,030.  There  should  be  added  to  this 
total  the  attiount  of  $910,249,  representing 
construction  work  practically  completed  and 
partly  in  service,  but  technically  not  yet 
turned  over  to  the  company,  and  for  which 
payment  will  not  be  made  until  final  certifica- 
tion from  archietcts  as  to  the  compliance  with 
all  specifications.  With  these  adjustments  the 
investment  value  of  the  entire  property  of  the 
company  may  be  said  to  be  $01,849,879. 

P.AVINC. 

Although  strongly  argued  by  the  company, 
no  allowance  has  been  made  in  the  above  total 
to  cover  the  value  of  the  pavement  over  the 
company's  distribution  system.  It  was  claimed 
that  since  the  valuation  for  the  purpose  of  this 
investigation  must  be  the  reproduction  cost, 
the  company  should  be  given  credit  for  the 
value  of  the  street  pavement  over  all  of  its 
mains  and  services,  even  though  the  company 
paid  no  part  of  the  cost  of  such  pavement, 
since  if  the  plant  were  to  be  reproduced  as  of 
this  date  it  would  be  necessary  to  cut  through 
such  pavement  for  the  purpose  of  laying  the 
pipes.  The  facts  show  that  on  most  of  the 
streets  the  mains  were  put  down  before  any 
pavement  was  laid  by  the  city,  and  in  many 
other  streets  the  mains  were  laid  at  a  time 
when  the  city  was  replacing  the  pavement,  so 
that  in  either  case  the  company  was  put  to  no 
expense  because  of  the  street  improvement. 
Where,  however,  the  company  did  cut  through 
the  pavement  and  replace  it  as  required  by  the 
city  ordinance,  the  cost  thereof  has  been 
added  to  the  cost  of  the  mains  and  is  now  in- 
cluded in  the  valuation  tables.  The  purpose 
throughout  the  appraisal  of  the  distribution 
.<:ystem  was  to  allow  a  valuation  where  the 
company  incurred  pavement  expenditures  and 
to  exclude  any  allowance  for  pavement  laid 
.-md  paid  for  by  the  city. 

Valuation  Conclusions. 

The  above  detailed  analysis  leads  to  the 
conclusion  that  the  investment  value  of  the 
property  owned  by  the  Peoples'  Gas  Light  and 
Coke  Company  at  the  close  of  1910  was  ap- 
proximately $01,849,879.  In  arriving  at  this 
amount  no  allowance  has  been  included  for 
the  value  of  the  perpetual  franchise  or  lor 
the  value  of  the  j^n  emcnt  placed  by  the  city  over 
the  company's  distributing  system.  The  above 
total  includes  the  value  of  all  the  physical 
property,    both    that    used    and    useful    in    the 
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company's  business  and  the  commercial  hold- 
ings, together  with  its  necessary  working 
capital  and  an  allowance  tor  going  value  as 
defined  in  this  report. 

Since  the  purpose  of  this  inquiry  is  to  de- 
termine a  reasonable  rate  for  manufactured 
gas,  it  is  necessary  to  apportion  such  invest- 
ment value  over  the  utility  service  and  the 
commercial  service.  The  utility  service  at 
present,  at  explained,  really  consists  of  two 
distinct  services — namely :  the  sale  of  manu- 
factured gas,  the  heating  and  lighting  stand- 
ard of  which  is  prescrilicd  by  ordinance  and 
for  which  the  present  rate  is  80  cts.  per  thou- 
sand cubic  feet,  and  the  sale  of  natural  gas 
sold  in  a  restricted  area  of  the  city  at  a  rate 
of  "lO  cts.  per  thousand  cubic  feet.  This  ne- 
cessitates the  separation  of  the  utility  prop- 
erty over  these  two  departments  of  service. 
The  general  office  building  and  the  real  estate 
not  used  in  the  gas  business  has  been  ex- 
cluded from  the  rate  analysis.  The  company 
occupies  only  a  portion  of  its  new  office  build- 
ing, the  remaining  space  being  rented  for 
commercial  purposes.  For  the  purpose  of  this 
analysis  it  is  optional  to  consider  a  portion  of 
the  above  building  as  a  gas  investment  or  to 
exclude  it  entirely  and  to  regard  it  as  a  com- 
mercial investment,  at  the  same  time  making 
a  charge  in  the  operating  expenses  for  rent 
based  on  the  space  now  occupied  by  the  com- 
pany. This  latter  alternative  has  been  adopt- 
ed and  the  cost  of  the  building  is  therefore 
excluded  from  the  investment  upnn  which  the 
gas  service  must  yield  a  reasonable  return, 
but  there  has  been  included  in  the  operating 
expenses  the  proper  rental  allowance.  De- 
ducting from  the  total  of  $Gl,,s4li,,STIl  for  1910 
the  office  building  investment,  the  connncrcial 
property  and  the  natural  gas  investment,  and 
adjusting  the  total  for  the  end  of  l'M)_  the 
period  under  investigation,  the  amount  on 
which  the  rate  of  return  must  be  api)lied  in 
the  cr.mputation  of  a  reasunalile  r.ite  fnr 
manufactured  gas  is  $.iil,"i7"i,(i7.^. 
Revenue. 

The  original  records  of  earnings  from  all 
sources  were  checked  in  detail.  The  record 
of  receipts  from  the  sale  of  gas  was  carried 
in  1114  customers'  ledgers  containing  over  half 
a  million  accounts.  It  was  impossible  to  check 
each  of  these  volumes  in  the  brief  time  al- 
lowed and  with  the  facilities  available,  and  it 
was  deemed  unnecessary  ti>  undertake  such 
work.  Certain  parts  of  the  customers'  ledg- 
ers were  audited  in  detail  and  the  correctness 
of  the  conclusions  verified  by  various  checks 
against  the  sales  and  the  plant  output.  In  all 
mstances  the  records  were  fouml  complete  and 
in  .great  detail. 

The  revenue  items  appearing  ^in  the  general 
books  are  as  follows : 

Gas  sales   $13,663.16.<!.0l 

Tar  sales   130,944.0:5 

Receipts  from  Pintsch  Company....         132,.'i79.10 

Penalties    107.462.09 

Interest   ■ 113,276.25 

Rentals    17.591.06 

Green  Street  rentals 955.68 

Interest  on  securities 2.500.00 

.\rc  lamp  rentals "40,573.31 

C:irbide   S70.23 

Indiana  Natural  Gas  ,S:  Oil  il'nmiian.v  40,172. 1.S 

Miscellaneous    revenue    11.704.57 

Total     ?14, 622. 096.51 

Since  the  object  of  this  investigation  is  to 
ascertain  a  reasonable  rate  for  gas,  it  is 
necessary  to  apportion  the  earnings  so  as  to 
show  the  proportion  to  be  credited  directly 
and  indirectly  to  the  gas  utility  department, 
and  the  amount  which  represents  income  from 
outside  sources  or  commercial  transactions 
which  can  not  properly  be  applied  to  reduce 
the  cost  of  gas.  'The  amount  so  eliminated 
from  the  above  total  of  $14,ti22,()9()..51  is 
S-40.3.53.44    and    consists     of     seven     separate 

Items. 

I'here  has  been  excluded  from  the  revenue 
t- '  be  applied  to  the  gas  utility  the  amount  re- 
el ved  from  the  Pintsch  company.  This  in- 
ciimc  consists  of  rentals  paid  liy  the  Pintsch 
company  for  the  use  oi  a  part  of  one  of  the 
company's  stations. 

The  total  amount  received  by  the  company 
in  the  form  of  interest  is  $11 3.270. i.l.  Practi- 
cally 90  per  cent  of  this  total  consists  of  in- 
terest  on    funds    deposited    in    banks,   a   large 


part  of  wdriih  represents  the  proceeds  from 
bond  sales  l^  be  devoted  to  construction  pur- 
poses. The  tntal  intcrst  item  has  been  ana- 
lyzed so  as  ti>  determine  the  reasonable  in- 
come from  this  source  which  can  be  applied 
as  a  credit  to  the  gas  utility.  Such  analysis 
suggested  the  exclusion  from  the  total  of 
$63,276.25  as  being  an  extraordinary  earning. 
■The  $-j0.00o  retained  as  an  earning  agrees  fa- 
vorably with  the  oribnary  income  from  this 
source  as  shown  liy  the  records  over  a  num- 
ber of  years.  The  rental  received  frimi  the 
Green  street  property  lia.s  been  excluded  be- 
cause such  property  is  not  devoted  to  the  gas 
industry  and  was  also  excluded  from  the 
plant  valuation,  por  like  reason  the  interest 
on  securities  to  the  amomit  of  $2,,')00  was  ex- 
cluded. The  receiiit  of  .$870.23  from  the  sale 
of  carbide  is  a  strictly  commercial  transac- 
tion in  no  way  connected  with  the  gas  utility, 
and  for  this  reason  has  been  excluded.  There 
has  further  been  deducted  from  the  total 
earnings  the  amount  of  $4(1,172.18  received 
from  the  Indiana  Natural  Gas  and  Oil  Com- 
pany, since  tliis  is  a  service  distinct  and  apart 
fri'in  that  now  being  investigated. 

AIT'ORTIONMENT   OF   REVEXUE. 

From  the  above  explanations,  the  revenues 
of  the  company  for  the  purpose  of  this  in- 
vestigation ma}-  be  rearranged  and  stated  a'- 
follows,  in  which  form  they  arc  entered  in 
the  final  income  account : 
Operating  Revenue; 

Gas  sales   n3.i;C3,lfiS.fll 

Tar  sales    130,944. 11:'. 

Penalties    167. 402.119 

Arc    lamp    rentals....        340.s73.:n 

Total     $14.3112.447.44 

Non-operating   I'tilitN-  Revenue: 

Interest     -1:        .".(i.iiiiO.OO 

Rentals    17. .'.91.(1(1 

Miscellaneous    1  evenue         11,7U4..)7 

Total    .$        7!t.295.o:i 

Commercial  anil   Extra- 

orilinar>'        Revenue 

Excluded: 
Receipts  from  Pintseh 

CoiTipan.v'    $      1:12. 579. IM 

Interest    63.27'i.25 

Green  street  rentals..  955.68 

Interest    on    securities  2.500.00 

Carbide   S70.23 

Indiana    Natural    Gas 

&   Oil   Co 40.172. IS 

Total     «       240.353.44 

Total  revenue,  as  per  ledger.  ..  $14,622,096.51 
Operating  Expenses. 
The  expenses  as  shown  by  the  company's 
books  consist  of  seven  classes  which  are  based 
upon  the  chronological  steps  in  the  manufac- 
ture, distribution  and  sale  of  its  products. 
These  classes  and  the  tot;il  charges  for  each 
in  1909  were  as  follows : 

Manufacturing   expense ?  3,601.0aS..51 

Gas  purchased  and  allied  expenses..         747,lrib.Sl 

Distribution    expense    l'''5I'?ioi " 

Commercial    expense    a7,569.60 

Office  expense   ^01.683.94 

General   expense    704,332.(3 

Annual    fixed    charges 4.329,3SL36 

Total    $11,508,993.00 

The  analysis  of  these  accounts  suggested 
certain  adjustments  for  rate  making  purposes 
and  a  detailed  study  was  therefore  made  of 
each  account  in  order  to  obtain  the  amount 
which  constituted  a  correct  utility  operating 
charge  and  also  the  reasonableness  of  such 
charges  for  the  purposcN  indicated.  .As  out- 
lined above,  there  was  deducted  from  the 
classified  operating  expense  accounts  a  rea- 
sonable proportion  for  the  natural  gas  depart- 
ment, and  also  all  maintenance  and  adminis- 
trative charges  for  other  departments,  on  the 
theory  that  each  department  sliould  be  self 
supporting.  'Various  minor  ;idjustments  were 
made  wdiich  were  more  in  the  nature  of  trans- 
fers from  one  group  to  another  in  order  more 
clearly  to  showthe  correctness  of  department- 
al costs  and  also  to  meet  specific  operating 
conditions.  The  distribution  of  a  number  of 
expense  items  over  construction,  operation 
and  maintenance  was  also  changed  w-ith  a 
small  reduction  re-ulting  in  operating  ex- 
penses. 

PKPIJICI-XTIOX  (  H.VRor. 

'Ihe  provision  for  depreciation  is  a  proiicr 
operating  expen>c  and  allowance  must  l>e 
made    for   such    a    charge   in    the    income    ac- 


count. Every  public  utility  should  set  up  an 
adequate  depreciation  reserve  to  provide 
against  the  wasting  of  assets,  charging  operat- 
ing expense  annually  or  at  more  frequent  in- 
tervals with  an  amount  representing  the  esti- 
mated depreciation  during  such  period  and 
making  a  corresponding  credit  to  the  depre- 
ciation reserve.  ^laintenance  charges  should 
cover  only  the  upkeep  of  the  property  or  the 
current  ordinary  repairs,  renewals  and  re- 
placements resulting  through  the  use  of  the 
property  or  through  those  casualties  which 
are  incident  to  the  nature  of  the  operation  and 
which  expenditures  arc  necessary  in  order  to 
keep  up  the  productive  capacity  of  the  plant 
to  its  original  or  equivalent  state  of  efficiency. 
When,  however,  through  wear  and  tear,  in- 
adequacy, obsolescence,  supersession  or  pub- 
lic requirements,  the  unit  of  equipment  be- 
comes economically  irreparable  the  uncurrent 
or  extraordinary  repairs,  renewals  or  replace- 
ments made  necessary  should  be  charged  to 
the  depreciation  reserve  which  has  been  ac- 
cumulated for  thi^  purpose  through  charges 
to  operating  expenses. 

To  determine  what  constitutes  a  proper  de- 
preciation charge  it  is  first  necessary  to  com- 
pute the  composite  life  of  the  plant.  The 
length  of  life  of  tlie  various  parts  of  a  gas 
plant  vary  greatly.  Cast  iron  mains,  for  ex- 
:imple,  have  a  very  long  life,  while  wrought 
iron  mains  and  services  have  a  much  shorter 
period  of  use.  Some  of  the  machinery  at  the 
station  may  be  used  for  oO  years.  Other  por- 
tions are  consumed  through  use  in  less  than 
10  years.  The  depreciation  reserve  to  be  pro- 
vided must  be  such  an  amount  as  will  permit 
of  the  replacement  of  each  item  of  equipment 
when  stich  step  becomes  necessary.  The  com- 
posite life  of  the  plant  nnist  be  determined 
from  a  study  of  the  reasonable  life  in  service 
of  each  class  of  equipment.  The  gas  indus- 
try is  relatively  old  and  much  information  is 
available  to  show  the  probable  life  of  the  dif- 
ferent classes  of  property.  Since  the  depre- 
ciation allowance  must  provide  for  all  re- 
placements, the  adequacy  and  efficiency  of  the 
equipment  must  be  considered  as  well  as  the 
actual  physical  life.  Not  all  the  property, 
however,  is  subject  to  depreciation.  Land  and 
working  capital,  for  example,  may  be  exclud- 
ed from  such  a  c:ilculation  as  not  depreciating 
in  the  sense  in  which  that  term  is  here  used. 

The  life  table  which  was  used  as  a  basis  for 
the  determination  of  the  required  allowance 
in  the  present  case  was  compiled  from  the 
records  of  manufacturers  and  utility  compa- 
nies, supplementc<l  by  the  opinions  and  expe- 
rience of  those  brought  into  close  contact 
with  equipment  of  this  character  under  prac- 
tical operating  conditions.  Local  conditions 
affect  the  term  of  life  and  it  is  therefore 
necessary  in  estimating  the  deiireciation  to 
modify  such  periods  to  correspond  wdth  the 
conditions  known  to  exist.  Where  output  af- 
fects the  life  of  the  property  a  shorter  period 
must  be  used  if  the  apparatus  is  more  heavily 
loaded  tlian  under  ;iverage  conditions.  Cli- 
matic and  soil  conditions  affect  the  life  of  the 
property  and  the  growth  of  the  business  may 
render  it  necessary  to  substitute  larger  types 
of  equipment  before  the  normal  life  is  run. 
It  is  also  necessary  to  consider  the  skill  of 
management  and  the  state  of  repair  in  which 
the  property  is  kept,  since  it  is  possible 
through  proper  handling  to  materially  length- 
en the  life  of  the  property  m  serMcc.  In  pre- 
paring the  life  table  in  this  computation  those 
various  factors  have  been  given  due  weight  so 
that  the  assimiptions  used  arc  deemed  to  be 
conservative  under  present  conditions  in  Chi- 
cago. Talde  HI  contains  the  statistical  data 
showing  the  calculation  of  the  com|)ositc  life 
of  the  ]iroperty  in  question. 

In  calculating  tlie  composite  life  the  so 
called  straight  line  method  was  used.  This 
method  gives  proper  weight  to  the  fact  that 
the  short  lived  apparatus  must  be  replaced 
several  times  during  the  life  of  the  property 
having  a  longer  life,  so  that  the  composite 
life  determined  in  this  manner  will  provide  a 
fund  sufficient  to  meet  the  replacements  as 
tbe.v  occur.  .Ml  the  property  subject  to  de- 
preciation has  been  classified  according  to  its 
normal    life   in    service   and    the   cost    new   of 
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such     property     for    each     classilicil    age    as 
shown.      Since   the   salvage   value   can    lie   se- 
cured   from   the  property  after  its  usefulness 
in  service  has   terminated,  this  amount   nuist 
be  deducted   from  the  cost  new  to  show   the 
amount   which    actually   depreciates,    which   is 
called  in  the  table  the  "wearing  value."     The 
number  of  times  each  class  of  property  will  be 
renewed   during   the  term   of  the   longest   life 
contained  in  the  table  is  also  shown,  together 
with    the    total    expenditures    for    replacement 
purposes  during  such  longest  life  period.  Hav- 
ing  determined   the   total    requirement   during 
the  entire  period  for  each  class  of  property  it 
is  necessary  to  nniltiply  this  amount  in  each 
case   by   the   number   of   years    during   which 
each  dollar  is  employed,  giving  the  amount  in 
the  terms  of  "dollar  years."     By  dividing  this 
nurnber  by   the  total   expenditure   during   this 
period  of  75  years  there  is  shown   the  com- 
posite life  of  the  property,  which  in  this  case 
is  practically  35  years.     This  computation  em- 
braces all  the  depreciable  property  devoted  to 
the  manufacture,  distribution  and  sale  of  the 
manufactured  gas,  together  witli   the   propor- 
tion of   the  oflice  building  used  by  the  com- 
pany  for  this  purpose.     On   the  basis  of   the 
above  life  of  35  years  and  the  assumption  that 
an    accumulation    for    depreciation    would    be 
able  to  earn    1  per  cent   interest,  it  would  be 
necessary  to  set  aside  for  this  purpose  1%  per 
cent    of    the    total    depreciable    property    each 
year.     While  this  amount  would  be  sufficient 
to  meet  the  replacements  as  they  normally  oc- 
cur, it  is  probable,  due  to  the  uncertainties  of 
a  business  which  extends  for  75  years  into  the 
future,   that   some  allowance   sliould   be  made 
for   contingencies   and   almost   certain   depart- 
ures from  conditions  upon  which  the  table  is 
based.      The    replacement     of     services    and 
mains  will  doubtless  cost  more  in  the  future, 
due   to   the   improvements   in   the    streets   and 
the   required    reconstruction   before   the   prop- 
erty in  many  instances  has  reached  the  point 
of    complete     depreciation    w^ill    mean    added 
costs.     For  this  reason  it  is  more  than  proba- 
ble   that   some   equipment   will   be    abandoned 
before  the  end  of  assumed  life  and  also  that 
irnprovcments   in  the  process  of   manufacture 
will  render  obsolete  some  of  the  property  now 
in  use.     Based  on  those  considerations  an  an- 
nual allowance  of  2  per  cent  on  the  deprecia- 
ble property  is  sufficient  to  cover  this  require- 
ment.    Applying  this  percentage  to  the  depre- 
ciable property  in   1909  the  allowance  for  de- 
preciation  is  $642,487,   which   amount   is   con- 
sidered as  an  operating  expense  and  included 
in  the  adjusted  income  account. 

Return  on  Investment. 
Not  only  must  the  rate  to  be  charged  for 
gas_  be  placed  at  such  a  figur;  as  will  yield 
sufficient  revenue  for  operating  expenses, 
taxes  and  depreciation,  but  it  must  provide  a 
reasonable  allowance  as  a  return  upon  the  in- 
vestment. A  rate  sufficient  to  meet  these  re- 
quirements must  be  provided  as  a  matter  of 
law,  but  a  considerable  difference  of  opinion 
exists  as  to  what  may  be  said  to  constitute  a 
reasonable  rate  of  return.  Clearly  what  is 
reasonable  in  one  industry  or  under  one  set  of 
conditions  will  not  necessarily  be  reasonable 
in  all  cases.  Capital  flows  from  one  field  of 
industry  to  another  in  response  to  established 
economic  laws.  The  attractiveneess  of  an  in- 
vestment may  be  temporarily  increased  or  di- 
minished by  public  or  legislative  acts,  but  in 
the  last  analysis  economic  fundamentals  gov- 
ern. It  therefore  becomes  necessary  for  the 
determination  of  this  rate  of  return  to  consult 
a  wider  sphere  of  investment  than  that  of  this 
industry  alone  and  to  arrive  at  such  a  rate 
from  the  consideration  of  the  entire  invest- 
ment world  rather  than  from  an  abstract  con- 
clusion. 

.Vt  the  outset  it  is  evident  tliat  the  rate  must 
provide  at  least  that  amount  of  return  which 
is  equal  to  the  income  from  the  least  hazar- 
dous undertakings.  The  yield  from  bonds 
and  mortgage  investments  is  lower  than  the 
return  from  manufacturing  and  commercial 
investments  because  of  the  diminished  risk 
and  also  because  of  the  small  amount  of  su- 
pervision required  after  such  investment  has 
been  satisfactorily  placed.  The  risk  in  an  in- 
vestment may  be  due  to  several  causes    chief 
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ITTILITV    OPERATIVJ!;    I'ROI'IORTY. 

TTM^i.^  — Manufuctured   Gas.—       Natural    Gas. Total  

ITEM.  Cost  Present  Cost  Present  Cost  Present 

,„„,  ."''"■•  value.  new.  value.  new  vali.P 

,i"}A}-  •-  f"''  overhead  :i90.SI.1C  sgCS.iG  '838  838  391  794  *      39179I 

Buldlng.s    .    1.429.790  l,033,62.i  17.593  13  446  1  .!47  ■  «  1  nfi-n"! 

Station   equipment 3,570.068  2.S.>1,771  SO  794  6S  449  I'lto'^"  ■4o\^i'>a 

^P'?";  ■  .-, 3,766.300  3.235,833  32,200  31297  3'79s'500  VofiT'Tin 

n -strllnitlon    system...  19,928.050  16,437  592  2,145  576  1,839240  2''073  6-'G  is'''?6's3? 

Miscellaneous    374,605  337,785  .......  .      .  374;605  SS?!?!! 

Sub-total    $29,068,813       $23,919,606         $2,276,163         $l,9.-,2  432        $31  344  976       $or  o,,  ft,„ 

Add  17%  for  overhead.  4.941.698  4.06G.333  386,948         *  'ssl-m        ^5,328,646       *i;l98:246 

Total  for  all  Items...        $37,6.59.432       $31,634,860         $2,670,935  2  "92  169        $40  330  -iG?       ifi  Qo-  nw 

D.s.  on  s'c'ntles  at  6%  2.259.566  1,898,092  16o;256  i.37;530  Mwjll  liossiel? 

Total  util.  oper.  prop'y        $39,918,998       $33,533,952  $2,831,191         $2,429,699        $42,750,189       $35  963  651 

NON-OPERATIVE     PItOPERTY.*  '       ' 

New   gas   building »,(,-,-,..„       .,„,-,„ 

Add  7%  for  o^lrhead ii.  i! i] i!  i! i! i!  i!  i! ::;::::::;::::::;;;;;;;: ;    *  'ih:ltl    ^  'iHltl 

^"vdd  12%'for'oveVhead::::::::::::::::::::::;:::;:::::;:;::::::;:::::;;;:        24o,5S6       24o,5S6 

Buildings     ,.,,.,- 

.station   equipment    ■.'.■.'.".'.■.'. „S-'?,n/,  J^'^S'^ 

Holders 29d.329  295,329 

Distribution  system   (dead  mains)' .".'.".'.".'.■.■.'.'.■.■.■.'.■.'.■.'.'.'.■.'.'.■.■.■.'.' .'.■.■  .■;.■.';;;;;;■  50'981  So'gS^ 

Sub-total     : ■ 

Add  17-,  for  overhead.::::::::;;::::::::-:: *  4=2,924    $  422,924 

il,S9i  71,897 

Total    for    all    items ,  -  010  c,,>       ;  -  „.„  „ 

Discount   on   securities   at   6% : :: *  ^-^IS'^^g       *  ^•S^l§'?i2 

oOJ.iiO  000,118 

Total  non-operative  properly $  6,273,758       $  6.273,758 

^"'""^  ^'"'^  °f  '"'  PhJ-sieal  property $49,023,947       $42,237,409 

•The  non-operative  property  was  not  depreciated. 

rif,sJrv''H,f  ^  the  unstable  nature   of   the   in-  purchase,  the  frequency  of  public  rate  revision 

dustry,    the   severity    of    competition    and   the  with    its   accompanying   uncertainties   and   the 

r;te   o?'r.?,  r      1  "''''T/f-    •  f"   S-'eral   the  danger  of  competing  utilities  in  a  city  whe  e 

directk-  wTh     h       "f"'^''^^''   "V"'"'"'  ^'^""^^  •'^<'  "'vestment  is  already  sufficient  to   supply 

directly  with  the  risks  or  hazards  encountered  the  entire  community.    These  conditions  taken 

in  the  business.     This  would  mdicate  that  the  together    tend    to    restrain    the    movemei  no" 

rate   to   be   allowed   on   an   myestment   m   the  capital  into  such   investments,  unless  the   rate 

ments     nfn?l  """.b  fV^"*  '^'^   ''"*'"''  u^'t       "^  '''''''"  P''°"d«  5°'"<=  Compensation  for  the 
ments— namely :  that  rate  of  interest  to  which       risks  assumed 

a  creditor  is  entitled  as  determined  by  the  In  favor  of' a  comparatively  low  rate  of  re- 
genera  cost  o  money  in  safe  investment  turn  is  the  fact  that  the  product  of  the  corn- 
channels  and  that  rate  of  return  over  and  pany  finds  a  ready  market  and  that  the  saks 
above  the  interes,  representing  n,  .a  certain  are  far  more  uniform  and  certain  than  in 
sense  the  profit  of  the  partners  or  those  who  commercial  undertakings.  This  is  shown  by 
share  the  risks  of  the  industry.  That  the  the  stability  in  gross  earnings  of  utility  corn- 
holder  of  a  single  certificate  may  stand  ,n  the  panics  during  periods  of  business  depressio^ 
position  of  both  creditor  and  partner  is  mi-  While  manSfacturing  companies  are  o  ten 
material.     There  must  be  paid   to  capital,  ir-  compelled  to  close  their  establishments   tor  a 

The  interest  proportion  of  the  return  is  in-  Company    is  _  also   especially   favored    through 

dicated   by   the   yield   of   approved    mortgages  '^   ownership    of   a   perpetual    franchise,    the         j 

and    bonds.      Such    investments    w^ithout    btir-  yalue   of   which   can   not  be   doubted.     These         ' 

dens    of    management    reasonably   yield    from  factors   serve   in   part  to  offset  certain  disad- 

4%   and  5  per  cent  to  6  per  cent,   depending  ^'antages    which   warrant    a    somewhat   higher         | 

upon    a   variety    of   conditions.      The    rate   of  ""'""^  °^  return.     When  all  the  factors  bearing         ' 

profit  to  be  allowed  is  a  matter  of  judgment  °."  ''^^  subject  of  interest  and  profit  are  con-         ] 

based    upon    general    and    specific    conditions.  sidered    together   with    respect   to   the    invest-         j 

Among  these  may  be  mentioned  risks  inherent  ment^here  in  question,  it  must  be  concluded 

in   the  business,  the  probability  of   inventions  *'"'  ''    P^""  ^ent  on  the   fair  present  value  of 

rendering    a   part   of    the    plant    obsolete   and  "'*^  property  devoted  to  gas  business  is  a  rea- 

greatly  impairing  the  usefulness  of  the  com-  sonable  and  proper  allowance, 

pany's  service,  the  degree  of  managerial  skill  Gas  Utility  Income  Account 

and  the  probable  future  of  the  enterprise.     As  The  foregoing  financial  data  have  been  com- 

affecting    more    particularly    a    utility    invest-  bined  in  Table  IV.  which  is  an  iiicone  account 

ment,  reference  may  be  made  to  the  likelihood  for  the  gas  utility  alone,  showing  the  operat^n^ 

of   condemnation    for    the    purpose    of    public  revenues,  the  operating  expenses   net  earn-ngs° 

TABLE    II.— ANNUAL    INVESTMENT    VALUE    ON  S%  AND  7%  BASIS. 

"  °  "  .  -       •  "i"  i 

«  S  -Si"    i-=J         |l  s 

o,  c  s         -"c.^  ■-  '^'^  —  ■=  I 

o-  S  rc.-°,  cxP  o  rt  a 

°g  %  .  ■---    ?-S-  =•=  "  '^  ^C 

m^: ::::::;  'ilT^lll  'f'i^Z  ^'^f^  ^^r^  n^j^hf^  ??o,89^909  $7.2,^526  $43,6^.1s3 

1900....  47^90007       3  7S3"oi        1  'M  (l -",,  lo':^^:         i'V.;--*"       55,386,327         8.096,320       47,290,007 

190.5  :;:      .S2'7S7'  65       4"'''%5       irMv,-  "r'-i         i'H"2??       M.SOl.lSO       12,014.085       .52,787  065 

]^ i^i li    Ip:      ^:fe:|      :s«5    7:5^9:52^   t^^jM  ]m^^  ^jmZ    k 

{90s 55459843  3'sS"'lS9  1  "Woo!  i^'f-^ri  ^■'^I'.OSS  68.606,211  13,146,368  55  459,843  1 

909 56005"00  3920364  loio'SflO  ln?'-rA  "■'.'■:■'*•"■«  69,744,170  13,738,970  56  005  200  fl 

0 5S'060'">I0  4"064n5  3S1"'-?>?-  i°?'iS-  ,"r; ''•''*■'  72.621.799  14,561,589  .58.060  210  ■ 

oS,ObO,.10  4.0b4,„lo  .i,81..,.l,  l,,3,44i)  10.3M.3S4  76,463,980  15..530..350  60,933  630  ■ 
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TABLE    III.— CALCULATION    OF    COMPOSITE   LIB^E— MANUKACTLIiED  GAS  PROPERTY. 


CLASSIFICATION. 


a>. 


a 


a 


Property 
Property 
Property 
Property 
Property 
Property 
Property 
Property 
Property 
Property 

Total 


having  7o 
liavinj?  65 
liaving  50 
having  45 
having  40 
having  30 
having  25 
liaving  20 
liaving  15 
having  10 


year  life, 
year  life, 
year  life, 
year  life, 
year  life, 
year  life, 
year  life, 
year  life, 
year  life, 
year  lite. 


$  8,921,772  $     8,203 

540,000       

6.040,78(;  257,664 

2,482,774        

598,036  38,978 

17.'i,825  2,255 

4,488,518  22,213 

5,375,447  74,918 

523,242  8,73S 

350,327       

.1:29. -J911. 727  $412, 9C9 


$  8,9 


1 
4,4 
5,3 


,569 
,IJ0(I 
.121 

,ISII 
.U5S 
.570 
.305 
,529 
,504 


1 

1    2- 

IV- 

1% 
1% 
2V3 


?27,S30,4'33 


668,517,679 

40.500,005 

433,734,150 

186,208,031 

41,929,346 

13,242,72a 

334,972.875 

397,539,667 

38,587,796 

26.274.530 


f2. 181. ,",06, SOS 


indirect  or  non-operating  utility  revenues,  the 
deductions  from  the  gross  corporate  income 
and  the  surplus  for  the  year. 

This  table,  after  deducting  the  oper- 
ating expenses  and  an  amount  representing 
the  return  on  the  investment,  shows  that  the 
revenue  produced  by  the  present  rate  of  8-5 
cts.  per  thousand  cubic  feet  of  gas  is  equal  to 
nearly  0.8  per  cent  on  the  fair  present  value  of 
the  property.     If  7  per  cent  represents  a  rea- 


sonable return  for  the  investor  there  remains 
a  surplus  of  $1,424,051.69.  During  the  year 
]'.){}'.)  the  company  put  into  the  distribution 
system  a  total  of  10,845, 175,001)  cu.  ft.  of  gas, 
of  which  14,323,047,000  cu.  ft.  was  manufac- 
tured water  gas  and  2,523,110.000  cu.  ft.  pur- 
chased gas.  The  total  ainount  sold  to  cus- 
tomers in  that  year  was  10,07!l,0G4,181  cu.  ft., 
the  difference  between  the  output  and  the  sales 
being  gas   lost   and   unaccounted    for.      It   will 


$14,302,447.44 


3,582,147 
748,157 


T.\BLE  IV.— INCOME  ACCOUNT— GAS  UTILITY  — 1  ;)09. 
Operating  Revenue: 

Gas  sales   $13,663,168.01 

Tar  .sales  130,944.03 

Penalties  167,462.09 

Arc  lamp  rentals 340,873.31 

Total  operating  revenue 

Operating  Expenses: 
Manufacturing — 

Steam  material    $      160,451.74 

Generator  material 2,874,299.24 

Purifying  material    11,541.61 

Station  supplies  30,279.35 

Manufacturing  labor   341,832.68 

Works  repairs  117,845.48 

Engr.  Dept.  general  charges 45,897.73 

Total  

Gas  purchased  and  itllierl   expenses 

Distribution — 

Distribution  station  operation $        82.924.54 

Street  mains  maintenano? 331.297.94 

Service  pipe  maintenance 146,905.32 

City  lamp  post  maintenance 16.599.98 

Meter  maintenance  313,799.99 

Gratuitous  work  151,112.78 

Arc  lamp  maintenance 308,701.58 

Total  

Commercial  Expense — 

Promotion  expense $      139,701.50 

Branch  store  expense 22,355.32 

Appliance  expense  104,702.22 

Total  

Office   Expense: 

Tui-n  on  and  off $        61.752.89 

Statement  taking   96.918.76 

Bookkeeping    165.082.99 

Collecting    136.025.56 

Applications,  receiving,  auditing,  etc 236,637.63 

Total   

<5eneral  Expense — 

General   office  expense $      379.S34.55 

Telephone  rentals   21.666.02 

Rent  156.219.79 

Legal  expense 26,338.56 

Claims   and    damages 54,000.00 

Employees'  Aid  and  Pensions  Fund  allowance.  133.372.00 

Uncollectable  bills    60,508.01 

Fire  and  property  damage 42.000.00 

Main  rentals   53.493.00 

Lease   rentals    340,000.00 

Total   

Taxes    

Depreciation    ■ 

■  Sundry  revenue  requirements 

Total  operating  exi>enses 

Net  earnings 

Non-Operating  Utility  Revenue: 

Interest  $        50,000.00 

Rentals  17.591.06 

Miscellaneous    11.704.57 

Total  non-operating  utility  revenue 

Gross  corporate  income 

Deductions  from  Gross  Corporate  Income: 

Return  on  investment  at  7% 

Surplus 


Per 


M  sold 
.8496 
.0081 
.0104 
.0212 

.8893 


1.351,342.13 


•,7.354.60 


Per  M  made 
.0112 
.2007 
.0008 
.0021 
.0239 
.0082 
.0032 

!       .2501 

;       .2965 

Per  M  sold 
0052 
.0206 
.0091 
.0010 
.0195 
.0094 
.0192 

.0840 


6:16, 417. S3 


1,267,431.93 

848,115.00 
642.487.00 
153.941.00 


.0087 
.0014 
.0065 

.0036 


.003S 
.0060 
.0103 
.0085 
.0147 

.0433 


.0237 
.0013 
.0097 
.0016 
.01134 
.0083 
.0038 
.0026 
.0033 
.0011 

.0788 

.0527 
.0399 
.0096 


9,347,394.38 

.5S12 

4,935,053.06 

.3081 

.0031 
.0011 
.0007 

79.295.63 

.0049 

5,034.348.69 

.3130 

3.610,297.00 

.2245 

$1,424,051.09 


.0885 


be  seen  that. the  suri)lus  from  these  sales  over 
and  above  actual  requirements  is  equivalent  to 
8.85  cts.  per  thousand  cubic  feet  sold.  Apply- 
ing this  surplus  to  a  reduction  in  rates,  the 
data  indicates  that  the  present  rate  may  be  re- 
duced by  8  cts.  per  thousand  cubic  feet  to  a 
charge  of  77  cts.  Stating  such  a  rate  in  terms 
of  gross  and  net  charges,  the  investigation 
leads  to  the  conclusion  that  a  reasonable 
charge  for  gas  under  present  conditions  would 
be  77  cts.  per  thousand  cubic  feet,  with  a 
penalty  of  10  cts.  per  thousand  for  failure  to 
pay  the  bill  rendered  before  the  expiration  of 
such  a  time  as  may  be  deemed  reasonable 
through  the  company's  rules  and  regulations. 
Applying  a  rate  of  77  cts.  per  thousand  cubic 
feet  to  the  total  sales  of  1900  instead  of  the 
rate  actually  in  force,  and  assuming  the  same 
operating  chai'ges  and  non-operating  revenue, 
there  remains,  after  the  payment  of  a  return 
to  the  investor  amounting  to  7  per  cent  on  the 
present  value  of  the  investment,  a  surplus  of 
$141,7.53. 

A    summary    of    the    data    and    conclusions 
given  in  this  report  is  shown  by  Table  V. 
TABLE   v.— SUMM.ARY   OF  APPR.\1SAL   OF 
CHICAGO  GAS  PROPERTIES. 

1910.  1909. 

Total  value  of  investment. $61,849,879  $58,060,210 
Total     value      of     physical 

property    49,023,947       44,494,972 

Total     "going     value"     as 

defined    in   the  report 9,425,932       10,365,238 

Gas   utility   investment   in- 
cluding    used    proportion 

of   office    building 53,075,598 

(Office  building  excluded  from  income 
account     investment       and       rental 
cliarge    for    space      occupied      pro- 
^•ided.) 
No   allowance   made   for   value   of   fran- 
chises. 
No    allowance    made    for    the    cost     of 
street    pavement    over    the   company's 
distribution    system    not    paid    for    by 
the  company. 

Allowance   for   working  capital $3,200,000 

Allowance   for    depreciation 642,487 

Allowance    for    taxes 848,115 

Rate  of  return  allowed  on  the  invest- 
ment       7% 

Gross  operating  revenues 14,302.447 

Non-operating   revenues    79.296 

Present    actual    earnings    available    for 

interest  and   dividends 5,034,349 

Allowance   for   return   on   present  value 

of  utility  investment  at  7% 3,610,297 

Surplus  in  1909  after  allowance  for  in- 
terest and  dividends 1,424,052 

Present    rate    for    gas — 95    cents   per    M 

gross — 85  cents  per  M  net. 
Rate    recommended — 87    cents      per      M 

gross — 77  cents  per  M  net. 
Saving  to  public  at   77  cents  per  M   on 

1909   basis    1,282.299 

Probable  saving  in   five  years 7.400,000 

Earnings  available  for  interest  and  div- 
idends  under    proposed    rate 3,752,050 

Surplus  under  proposed  rate  after  al- 
lowance of  7%  for  return  of  invest- 
ment           141,753 

Proposed  Legislation.  —  Some  inspired 
Pennsylvania  snlun  last  month  introduced  a 
bill  under  the  title,  "An  Act  to  Prohibit  the 
Use  of  Alum  Compounds  in  the  Filtration 
of  Water  by  any  Person  or  Persons,  Cor- 
poration or  Municipality  Furnishing  Water 
to  the  Public  and  Providing  a  Penalty  for  a 
Violation  Thereof." 

If  the  bill  becomes  a  law  a  fine  of  $100 
for  each  day  of  violation  of  the  act,  or  im- 
prisonment of  100  days,  is  provided  for,  the 
law  to  be  in  full  force  and  effect  on  and 
after  Jan.   1,   1912. 

There  are  61  cities  in  Pennsylvania  using 
this  rapid  filtration  jiroccss.  Fortunately 
one  of  the  best  plants  of  this  kind  in  the 
■entire  country  is  located  at  Harrisburg,  the 
capital  city  of  Pennsylvania,  so  the  engi- 
neers and  water  works  ofticials  who  are 
opposing  the  bill  have  a  specific  example 
near  at  hand  to  use  as  an  illustration  of  the 
value  of  this  process  in  their  arguments 
with  the  legislators.  The  bill  will  certainly 
fail  to  iiass.  It  is  of  interest  chiefly  as  an 
example  of  the  case  with  wdiich  proposed 
legislation  can  outstrip  the  advance  of  ap- 
plied   science. 

.An  item  of  bridge  history  worth  noting  is 
the  fact  that  in  lOdO  the  Grand  Trunk  Ry.  re- 
placed a  deck  tubular  bridge  which  had  been 
in  continuous  service  since  1855.  The  excel- 
lent quality  of  the  material  and  workmanship 
is  attested  by  such  long  service  under  steadily 
increasing  live  loads. 
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LETTERS  TO  THE  EDITOR. 

What  Is  the  Effect  of  Washing  Soda 
on  Concrete? 

Sirs;  I  would  like  very  much  to  have  your 
opinion  as  to  wlietlier  or  not  tlio  addition  of  n 
sinnll  percentage  of  washlns  soda  to  concrete 
affects  its  strength.  In  the  case  of  a  beam, 
which  was  poured  durlnp  cold  weather,  a  small 
percentage  of  soda  was  added  In  order  to  fa- 
cilitate setting,  and  some  doubt  exists  as  to 
whether  or  not  this  has  affected  Its  strength. 
I  would  grreatly  appreciate  opinion  on  the  sub- 
je<-t.  as  I  am  unable  to  find  any  authoritative 
information  in  any  of  the  reference  books  which 
I  liave  at  hand. 

Toui-s  truly, 

ENGINEER. 

Calgary,  April  ;s.   1911. 


Specifications  for  Drainage  Work. 

Sirs:  'U"e  are  flguring  on  several  drainage 
districts  in  this  section,  and  would  appreciate  it 
very  much  if  you  would  address  some  of  your 
friends  in  this  line  of  work  and  have  them  send 
us  a  few  copies  of  specifications  of  this  class  of 
work. 

Fort  Worth.  Tex..  May  5.  1911.  W.  T.  M. 

(We  shall  be  glad  to  have  our  readers 
send  us  copies  of  specifications  to  be  for- 
warded  to  our  correspondent. — Editors.) 


The  Weeks  Drag  Line  Excavator 
Bucket. 

Sirs:  In  your  issue  of  April  26th  there  ap- 
peared an  article  by  Mr.  G.  A.  Collins  of  Seattle 
describing  my  patented  shovel.  Inasmuch  as 
this  account  made  no  mention  of  the  fact  that 
the  Weeks  Patented  Two  Line  Shovel  is  fully 
protected  by  numerous  patents  both  in  the 
United  States  and  Canada.  I  would  ask  that  you 
kindly  supplement  this  article  by  a  statement 
supplying  this,  to  me  a  very  important  omis- 
sion, lest  those  who  might  be  interested  think 
this  device  is  free  to  the  public.  Thanking  you 
in  anticipation.  I  beg  to  remain. 
Very   truly  yours. 

W.    C.    WEEKS. 

Vancouver.    B.   C.   May  3.    1911. 


A  Problem  in  Drainage  Ditch  Main- 
tenance in  Shifting  Sand. 

Sirs:  Referring  to  the  letter  of  O.  F.  Reece. 
Wellington,  Kan.,  in  your  issue  of  April  26,  I 
would  note: 

Ot  If  the  sand  be  very  light  and  movable — 
being  flcoky  and  having  more  or  less  feathery 
edges — watch  the  operations  of  drifting  snows. 
If  the  winds  keep  the  line  of  the  ditch  steadily 
■ind  the  sand  remains  dry  it  will  by  the  in- 
creased pressure  and  draft  in  the  cut  be  kept 
clear  as  far  as  the  line  of  the  ditch  continues 
in  a  tangent.  If  the  wind  should  veer  in  course 
and  cross  the  ditch  obliquely,  any  considerable 
degree  at  least,  it  might  fill  the  ditch  when  dry 
in  a  single  storm.  Mr,  Reece  describes  the  soil 
as  ■•light  and  easily  drifted."  Its  components 
may  in  part  be  but  impalpable  dust  easily  lifted 
into  the  air  after  the  fashion  of  our  desert 
-sand  storms,"  and  carried  long  distances. 
leaving  but  little  material  that  drifts  far  in  the 
field,  while  the  appearance  of  a  storm  is  that 
of  great  movement.  Would  not  such  drifted 
material  in  a  channel  of  water  of  the  dimen- 
sions indicated  be  readily  "scoured"  out  if  the 
drift  be  really  sand?  We  may,  however,  ob- 
serve that  chaff  blown  into  the  air  in  falling 
adjusts  itself  into  a  somewhat  compact  and 
tenacious  mass.  The  sides  of  the  ditch  might  in 
some  cases  wear  away  more  easily  than  a  drift 
formed  in  air  or  water  of  the  same  material. 

(2)  If  the  sand  is  round,  heavy  and  must  be 
very  dry  to  move  in  the  wind— observe  the 
traveling  "sand  dunes"  of  the  shores  of  Lake 
Michigan.  The  cleaner  sand  at  the  beach,  hav- 
ing become  dry  by  the  force  of  the  moving  air, 
is  rolled  along.  A  little  obstacle  may  arrest  its 
progress;  an  incline  is  formed  by  following  par- 
ticles   and    wind    of    increasing   force   rolls   other 


grains  lo  tlio  summit  of  the  slope  which,  pass- 
ing the  sand,  falls  Into  the  lull  behind  the  form- 
ing mound  or  ridge  and  adjusts  Itself  Into  a  sur- 
face as  steep  as  sand  will  lie.  The  process  is 
to  bring  on  more  of  the  movable  sand  from 
the  beach  and  at  the  same  time  to  drive  more 
and  more  of  the  grains  on  the  windward  slope 
\ipwnrds  and  over  the  top,  which  continues  to 
l>oth  rise  and  to  advance  on  the  lee  side.  The 
jiroccss  is  slow;  the  windward  side  may  for  a 
time  till  up  tow.ards  the  beach  by  Increasing  the 
flatness  of  the  slope.  It  is  remarkable  that  just 
below  the  sui'face  of  these  banks  of  sand  mois- 
tin-e  is  always  found  and  coarse  grasses  grow — 
stock  may  be  found  feeding  on  such  sparse 
hunches  as  appear — trees  of  an  aspen  sort  are 
found  flourishing  by  the  conditions  for  a  term 
of  years — when  some  new  phase  of  the  elements 
determines  a  new  movement.  The  winds  re- 
sume the  pi-ocess  of  pushing  the  windward  slope 
up  over  the  "ridge" — and  in  time  you  may  stand 
under  the  original  set  of  lateral  roots  of  the 
trees,  now  denuded  of  the  sand  that  covered 
them,  and  successive  laterals — as  branches — the 
tree  holding  on  to  its  life  by  its  e.Ktended  top 
root — an  inverted  trunk  with  new  feeders.  .\t 
such  times  the  dune  makes  much  more  percep- 
tible advance  leeward.  Such  an  one,  with  crest 
20  or  25  ft.  high,  maybe  higher,  might  have  been 
seen  forty  years  ago  a  little  north  of  Kalama- 
zoo River,  Saugatuck,  quite  rapidly  encroaching 
on  a  pond  (known,  I  believe)  as  "Goshorn  Lake." 
I  suppose  the  water  may  have  long  ago  been 
wholly  covered  and  now  forgotten. 

Returning  more  directly  to  Mr.  Recce's  prob- 
lem, if  we  are  to  understand  that  measured 
from  the  ground  there  has  accumulated  a  bank 
of  IS  ins.  against  the  stone  wall  in  30  years, 
there  should  be  apparently  no  alarm  tor  any- 
body but  some  one  "opposing  the  scheme"  for 
his  own  reasons.  But  it  it  is  meant  that  the 
drift  is  IS  ins.  above  the  top  of  the  fence,  the 
statement  is  a  very  uncertain  premise  for  rea- 
soning in  the  matter.  Is  the  base  to  the  lee  of 
the  wall  spread  to  a  long  distance?  Has  the 
wind  kept  down  the  height  of  the  drift?  Or 
might  the  drift  have  risen  to  the  top  of  the 
fence   many  years   ago? 

If  the  constituents  of  the  soil  that  drifts  are 
such  as  to  prevent  the  prevailing  winds  which 
run  with  the  canal  and  the  water  from  clearing 
It,  a  close  high  board  fence  would  protect  it  for 
a  long  term,  it  would  seem,  by  as  much  as  is 
given.  C.  A.   E. 

Los  Angeles,  Cal.,   May   1,   1911. 


PERSONAL. 

ilr.  ^^'.  T.  .McKiniie>-.  of  Chicago,  iias  been 
placed  in  charge  of  the  construction  of  the  C.  <fc 
S.  C.  R.  R.,  an  interurban  line  at  La  Vaile.  Wis. 

Mr.  C.  C.  Dudley,  a  civil  engineer  in  the  em- 
ploy of  the  city  government  of  Muskogee,  Okla., 
was  struck  and  killed  by  a  Missouri,  Kansas  & 
Te.xas  train  at  that  point  on  May  2. 

Tne  Andersen-Evans  Co.,  manufacturers  of 
grab  buckets  for  handling  ore,  coal.  etc..  have 
removed  their  offices  from  loUl  Monadnocli 
Bldg.,   to   635   Railway  Exchange  Bldg.,   Chicago. 

Mr.  John  F.  Wallace  has  resigned  as  presi- 
dent of  the  Electrical  Properties  Co..  of  New 
York  City,  to  become  president  of  tV^estinghouse- 
Church-Kerr  &  Co.  He  succeeds  Mr.  H.  H. 
Westinghouse,  who  retires  to  devote  liis  atten- 
tion to   his  other  interests. 

Mr.  Charles  N.  Monsarrat  has  been  appoinliMl 
chairman  and  cliief  engineer  of  the  Board  of 
Engineers.  Quebec  Bridge.  He  succeeds  Mr.  H. 
E.  Vantelet,  whose  resignation  was  tendered 
about  two  months  ago.  Mr.  Charles  Macdonald 
has  also  resigned.  The  board  now  consists  of 
Mr.  Monsarrat  and  Mr.  Ralph  Modjeski,  of  Chi- 
caga.  witli  a  vacancy  to  bo  filled,  due  to  tin: 
retirement    of    Mr.    Macdonald. 

Mr.  William  J.  Nead.  a  prominent  railroad 
contractor,  died  of  pneumonia  in  St,  Joseph's 
Hospital,  Philadelphia,  on  Ma.v  10.  at  tlie  agp  of 
75  years.  As  a  contractor  he  had  amassed  a 
large  fortune,  and  had  had  much  to  do  durmg 
the  past  ten  years  with  the  extensive  improve- 
ments on  the  Pennsylvania  R.  R.  He  took  an 
active  part  in  business  affairs  in  Philadelpliia. 
being  a  director  of  the  Union  Trust  Co.  and  of 
the  Mechanics'  Insurance  Co. 

.Announcement  is  made  of  the  incorporation  <A 
the  Allen  &  Garcia  Co..  consulting  and  contract- 
ing engineers.  McCormick  Bldg..  Chicago.  This 
company  is  (jomposed  of  Mr.  Andrews  Allen  and 
Mr.  John  A.  Garcia.  Tliey  will  give  attention 
to  plans,  speciflcations  and  superintendence  of 
coal  mining  and  coal  handling  structtu'es.  power 
plants  and  steel  structures  generally,  as  well  as 
reports,  appraisals  and  contracts  relating  lo 
mining   and   other  properties. 


Catalogs  Worth  Having. 

Engineers  nml  contractors  should  have  on 
hie  the  latest  catalogs  of  machines,  tools  and 
supplies  that  they  use.  In  sending  for  cata- 
logs reviewed  or  advertised  in  this  paper,  you 
will  confer  a  favor  on  us  if  you  will  write  di- 
rectly to  the  advertisers  and  state  that  vou 
saw  the  catalog  mentioned  in  ExciNi^ERiNn 
CoNTR.-\CTiNn.  If  you  are  in  the  market  for 
tools,  ni.nchinery  or  supplies,  tell  us  and  we 
will  notify  protnptly  the  leading  manufac- 
turers. 

Steel  Mine  Timbers. — Paper,  5x7%  ins,,  GO  pp 
Carnegie   Steel   Co.,    Pittsburg.   Pa, 

This  is  a  valuable  pamphlet  containing  data 
and  tables  for  the  use  of  mining  engineers. 
.\nother  catalog  under  the  same  name  is  also 
published  (paper,  SViXWVt  ins.,  40  pp.)  giving 
illustrations  and  descriptions  of  tvpes  of  con- 
struction  and   examples   of   installation. 

Waterproofing.— Paper.  3Vix6V4  ins.,  24  pp. 
The  Neuchatel  Asphalt  Co.,  Ltd..  265  Broadwav 
Xew  York, 

Describing  briefly  the  requirements  of  water- 
proofing and  the  properties  of  this  compound, 
also    illustrating    work    successfully    executed. 

The  Photostat.— Paper,  5Vix8»A  ins..  8  pp. 
Commercial  Camera  Co.,  50  Church  St.,  New 
York. 

Illustrating  and  describing  a  special  camera 
for   commercial   purposes. 

Intermittent  Flush  Tanks. — Paper  6x9  ins.,  24 
pp.  Pacific  Flush  Tank  Co.,  Singer  Bldg.  New 
Y'ork. 

Containing  illustrations  of  sections  of  various 
forms  of  siphon  flush  tanks  without  moving 
parts.  Descriptions  and  tables  of  dimensions  and 
prices  are  given. 

The  Machinery  List. — Paper,  3^4x614  Ins..  72 
pp.  A.  H.  Hitchcock,  1220  Caxton  Bldg..  Chi- 
cago. 

This  is  the  May  number  of  a  reference  list  of 
sawmill   and   woodworking   machinery. 

Hayward  Buckets. — Paper,  7^x9  ins,.  4  pp. 
The  Hayward  Company.  50  Church  St,,  New 
York, 

Illustrates  a  number  of  uses  to  which  Hay- 
ward clamshell  and  orange  peel  buckets  are 
applied. 

Industrial  Cars. — Paper,  Sxl9  ins.,  64  pp.  The 
Y'oungstown  Car  Mfg.   Co.,  Y'oungstown,   O, 

This  is  a  complete  catalog  for  industrial  cars, 
showing  designs  for  many  purposes.  Tables  of 
dimensions  and  capacities  accompany  the  illus- 
trations. Other  industrial  track  equipment  also 
shown. 

Gardner  Crushers. — Paper,  6x7  Ins..  12  pp. 
Gardner  Crusher  Co.,  556  West  34th  St.,  New 
Y'ork  City. 

Illustrating  and  describing  a  crusher  adapted 
for  grinding  any  material,  wet  or  dry,  to  any 
degree  of  fineness,  from  1  inch  to  100  mesh, 

Hydro-Cator. — Paper.  6x9  ins.,  12  pp.  Van 
.\uken  Indicator  Co,,  123  Liberty  St,,  New  York. 

The  hydro-cator  is  a  fluid  or  water  ga.uge  for 
registering  the  water  level  in  steam  boilers, 
tanks,  steam  pipes,  reservoirs,  etc.,  with  pre- 
cision and  is  designed  to  be  placed  anv  distance 
above  or  below  the  level  of  the  liquid." 

Wire  Rope, — Paper,  7x10  Ins.,  12  pp.  The 
Broderick  ..t  Bascom  Rope  Co.,  St.  Louis,  Mo. 

This  is  the  April  number  of  The  Y'ellow 
Strand,  a  monthly  pamphlet  of  useful  informa- 
tion  about  wire  rope. 

Steel  Fabric— Paper,  6*4x9%  ins..  24  pp.  The 
Clinton  Wire  Cloth  Co.,  Clinton,  Mass, 

Containing  interesting  illustrated  articles 
about  fireproof  construction  and  concrete  rein- 
forcement. 

Steam  Shovels. — Paper,  6x9  ins.,  32  pp  The 
Thew  Automatic  Shovel  Co,,  Lorain,  O, 

This  catalog  illustrates  each  of  the  types  of 
the  Thew  shovel  and  describes  each  type  in  de- 
tail. The  ability  and  rated  capacity  of  each  is 
given  for  various  services.  The  operating  costs 
per  day  and  estimated  output  is  given  for  vari- 
ous conditions  of  operation.  A  line  drawing  sup- 
plemented by  a  table  of  dimensions  of  various 
sizes    is    included. 

Reliance  Engines.— Card.  8x3*4  ins,,  4  pp. 
Reliance  Machine  &  Tool  Works,   St,  Louis,  Mo. 

A  mailing  card  illustrating  hoisting  ei-.glnes. 
derricks,  pumps  and  listing  contractors'  ma- 
chinery. 

Grab  Buckets. — Paper.  6?4x9V4  ins.,  16  pp.  C. 
W.  Hunt  Cu,,  45  Broadway,  New  Y'ork. 

Illustrates  and  describes  grab  buckets  of 
heavy  design  and  steel  coal  tubs.  Catalog  de- 
scribes various  coal  handling  plants  and  gives 
table  of  comparative  costs  between  old  and  new- 
plants. 
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Railroad    construction 
work  appears  to  be  picking 

The  Doings     up  a  bit.  judging  from  the 
of  luinibc-r    and    size    of    con- 

the  Week,  l''"'^^ ,  f'^po'-ted  to  have 
been  let  in  the  past  few 
days.  In  this  section  of  the 
country  the  principal  contract  appears  to  have 
been  the  one  secured  by  the  Walsh  Construc- 
tion Co-  Davenport,  la.  This  contract  calls 
for  grading  and  masonry  for  second  track  and 
grade  reduction  work  between  Sharonville 
and  Kyles  O.,  for  the  Cleveland,  Cincinnati, 
Chicago  &  St.  Louis  Ry.  The  contract  in- 
volves about  •2,200,000  cu.  yds.  of  grading  and 
'20,000  cu.  yds.  of  concrete.  Among  the  other 
railroad  construction  contracts  let  recently  are 
the  following:  J.  N.  Gillis  &  Son,  Brewton. 
Ala.,  for  building  about  20  miles  of  railroad 
and  two  large  storage  dams  at  Bodka,  Miss., 
for  the  Sumter  Lumber  Co.;  J.  G.  McGuire 
&  Co.,  New  Brighton,  Pa.,  for  constrijcting  a 
line  between  Woodlawn,  Pa.,  and  .^Miquippa, 
Pa.,  for  the  Woodlawn  &  Southern  Street  Ry. 
Co. :  Utah  Construction  Co.,  Ogden,  Utah, 
for  grading  for  112  miles  of  line  for  the  Ore- 
gon Short  Line  R.  R.,  the  work  including  the 
grading  for  the  double  tracking  of  the  main 
line  of  the  road  from  Farmington  to  Ogden, 
22  miles,  from  Burley  to  Kelton  Pass,  a  dis- 
tance of  66  miles,  in  Idaho,  and  for  the  grad- 
ing for  the  south  side  line  from  Nyssa,  Ore., 
to  Homedale,  la.,  a  distance  of  26  miles.; 
Gilmore  &  Weaver,  Morgantown,  W.  Va.,  a 
S.j0,000  sub-contract  for  constructing  stone  re- 
taining walls  on  the  new  line  of  the  Buck- 
hannon  &  Northern  R.  R.,  in  West  Virginia; 
P.  Nelson  &  Co.,  San  Francisco,  Cal..  for 
driving  a  840  ft.  tunnel  for  the  Fort  Gragg 
R.  R.,  near  Willits,  Cal.;  Kilpatrick  Bros.  & 
Collins,  Beatrice,  Neb.,  for  construction  of 
double  track  between  Julesburg,  Colo.,  and 
Pine  Blufifs. 

Bids  for  the  construction  of  another  gov- 
ernment lock  and  dam  in  the  Ohio  River  were 
opened  May  10  at  the  oftice  of  the  U.  S.  Engi- 
neer at  Wheeling,  W.  Va.  The  low  bidder 
was  the  Missouri  Valley  Bridge  &  Iron  Co., 
Leavenworth.  Kan.,  at  $802.ii91.  with  an  alter- 
nate bid  of  $839,851. 

One  of  the  largest  private  paving  contracts 
let  recently  on  the  Pacific  Coast  has  been 
awarded  to  the  Oakland  Paving  Co..  Oakland. 
Cal.  The  contract  amounts  to  about  $300,000 
and  calls  for  the  paving  of  7th  St.,  Oakland, 
for  a  distance  of  2V2  miles  with  asphalt.  The 
work  is  to  be  done  for  the  Southern  Pacific 
Ry. 

The  governor  of  Rhode  Island  has  signed 
the  bill  by  which  the  Grand  Trunk  Ry.  se- 
cures a  right  of  way  to  a  tide-water  terminal 
in  Providence  for  its  subsidiary,  the  Southern 
New  England  Ry.  It  is  now  expected  thai 
the  Grand  Trunk  Ry.  will  soon  take  steps  to 
have  construction  work  started  on  the  South- 
ern New  England  Ry.,  which  is  to  extend 
from  Palmer,  Mass..  to  Providence,  R.  I. 
The  Grand  Trunk  Ry.  and  the  New  York, 
New  Haven  &  Hartford  R.  R.,  which  have 
been  threatening  to  do  all  sorts  of  construc- 
tion work  in  southern  Vermont  and  New 
Hampshire,  seem  to  have  decided  on  a  com- 
promise in  regard  to  terminal  land  and  rights 
of  way  at  Bellows  F'alls  and  Brattleboro,  Vt., 
and  may  not  undertake  so  much  construction 
work  as  originally  planned. 

A  municipal  irrigation  district  is  proposed 
in  Colorado.  .•K  special  election  has  been 
ordered  for  June  17  by  the  Commissioners  of 
Pueblo  County.  Pueblo,  to  decide  on  whether 
a  municipal  irrigation  district  shall  be  estab- 
lished in  the  Boggs  flats  section.     The  project. 


if  carried,  will  necessitate  a  bond  issue  of  $o,- 
000,000  and  water  will  be  brought  from  the 
western  slope  by  a  tunnel  through  the  Conti- 
nental divide. 

A  large  contract  is  to  be  let  shortly  at  Bos- 
ton for  the  construction  of  two  steamship 
piers.  The  piers  are  to  be  of  steel  and  con- 
crete construction.  1,200  ft.  long  and  300  ft. 
wide,  and  will  cost  about  $1,250,000  cash.  They 
are  to  be  erected  in  South  Boston  by  the 
American  Buildings  Trust. 

The  state  election  board  of  Oklahoma  has 
completed  the  final  count  of  the  returns  on 
the  recent  election  on  the  proposed  amend- 
ments to  article  S>,  section  9,  of  the  constitu- 
tion to  permit  the  consolidation  of  railway 
lines  which  shows  that  the  proposed  amend- 
ment lost  by  a  majority  of  4,894.  The  total 
vote  for  the  amendment  was  41,708,  against 
46,662;  total  vote  cast  in  the  election,  t<8,430. 
This  will  probably  knock  out  quite  a  bit  of 
proposed   railroad   construction. 


The      new      specification  > 
for     the     construction      of 
Sewer    Trench-  sewers  adopted  recently   by 
in?    in  '''^    Board    of    Local    Im- 

\X7  c  A  provemcnts  of  Chicago, 
wet  band.  m^  contain  a  number  of 
interesting  provisions.  Not 
the  least  of  these  are  the  careful  definition  of 
"rock,"  noted  in  our  issue  of  May  3,  and  the 
provision  for  protection  against  water  where 
the  excavation  to  its  entire  depth  is  in  wet 
sand.  Cases  like  this  arc  covered  by  the  fol- 
lowing paragraph  in  the  specifications : 

Where  the  excavation  to  its  entire  depth  is  in 
wet  sand  the  contractor  shall  install  a  pumping 
system  connected  with  well  points  so  as  to  ef- 
fectually drain  the  sand. 


State    legislatures    during 
the   past  year  or  two  have 
New    Road  paid  much  attention  to  leg- 

Laws  islatioii     for     highway     im- 

r        .J.  provemcnts.        In      several 

tor  Kansas.  states       laws      have      been 

passed  within  the  last  two 
years  for  the  establishment  of  state  highway 
departments  or  for  some  form  of  state  aid. 
and  in  other  states  many  of  the  old  road 
laws  have  been  repealed  and  better  ones  placed 
upon  the  statute  books.  In  Kansas  the  legis- 
lation of  1911  recently  enacted  new  road  laws, 
which  contain  many  important  features.  The 
special  features  of  this  new  road  law  are  that 
the  old  law  has  been  re\  i>ed  and  codified,  the 
roads  classified,  all  pull  taxes  to  be  paid  in 
cash,  road  dragging  work  made  compulsory, 
the  weeds  and  brush  to  be  cut  at  township 
and  county  expense,  and  provision  made  for 
a  county  engineer  in  all  counties  where  the 
people  desire  it.  One  feature  of  the  new  road 
laws  of  special  importance  is  the  classifica- 
tion of  the  roads  of  every  county,  according 
to  their  relative  importance,  as  "state  roads." 
"county  roads,"  "mail  routes"  and  "township 
roads,'' and  the  provision  that  the  main  roads 
be  kept  up  at  general  county  expense  and  un- 
der the  direction  of  the  county  board.  This 
will  very  materially  relieve  the  different  town- 
ships and,  since  the  townships  are  now  per- 
mitted to  levy  for  road  and  bridge  purposes 
three  mills  on  the  dollar's  valuation  instead  of 
a  mill  and  three  quarters  in  most  townships, 
there  should  be  ample  funds  available  to  main- 
tain the  earth  roads.  The  section  of  the  laws 
regarding  the  dra.gging  of  the  roads  provides 
that  the  township  trustees  determine  what 
mail  routes  and  township  roads  are  to  be 
dragged  and  make  arrangements  to  have  such 
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work  done.  The  compensation  for  road  drag- 
ging is  in  no  case  to  exceed  75  cents  per  mile 
for  each  time  the  road  is  dragged  and  there 
shall  not  be  expended  more  than  $10  per  mile 
per  year  for  any  one  mile  upon  which  work 
in  done  during  any  year,  .\rrangements  for 
the  dragging  of  state  and  county  roads  are  to 
be  luade  by  the  county  engineer. 


During    the    last    quarter 
century     an     extraordinary 
The    Engi-  change   has   taken   place   in 

neer   of  ^''^  position  of  the  engineer 

„    J  in  the  community.     The  ad- 

louay.  vance    in    scientific    knowl- 

edge and  the  broadening 
of  the  engineering  field  has  seemingly  made 
necessary  an  extremely  composite  type  of 
training  for  the  engineer  who  would  have 
ciimplete  command  of  the  field.  The  engi- 
neer of  today  was  thus  defined  by  Prof.  Henry 
P.  Talbot  of  the  department  of  civil  engineer- 
ing at  the  Massachusetts  Institute  of  Tech- 
nology in  an  address  at  the  50th  anniversary 
of  the  founding  of  that  institution: 

The  wholly  successful  engineer  of  the  day  (I 
do  not  speak  now  of  the  recent  graduate)  must 
be  a  man  possessing  capacity  for  logical,  quick 
and  exact  thought;  a  detailed  knowledge  of  some 
portion  and  a  broad  knowledge  of  the  wl^ole  of 
his  professional  field;  and  be  a  master  of  a  cer- 
tain amount  of  tichnique  of  his  profession.  He 
must  have  the  ability  to  select  and  guide  com- 
petent and  trustworthy  associates  and  to  obtain 
from  them  loyal  and  willing  service.  He  must 
l;ie  strong  in  liis  sympathies  and  generous  in  his 
public  services,  and  while  quick  to  enlist  desired 
interest  in  his  enterprises  he  must  be  shrewd  in 
detecting  avarice  or  perfidy.  He  should  be  a 
loyal  husband  and  father,  and  should  find  oppor- 
tunity for  that  enjoyment  of  art  and  literature 
which  will  afford  him  present  pleasure  and  en- 
sure the  happiness  of  advanced  years.  It  is  a 
matter  for  sincere  rejoicing  that  the  engineer- 
ing profession  lias  reached  such  a  commanding 
position  in  our  national  life  that  only  a  man  of 
this  type  can  completely  fill  it;  but  the  imper- 
fect portrait  just  drawn  is  evidently  that  of  a 
man  for  whom  Nature  must  have  done  much  at 
the  start,  and  toward  whose  efficiency  many 
elements  must  liave  contributed. 


The    part    "little     things" 
play  in   the   operation   of   a 
How  to  great       railroad       is      well 

Save  brought    out    in    a    circular 

$1,000,000.       recently   issued   to   the   em- 
ployes of  one  of  the   large 
railroad      systems      in      the 
west.     The  circular  states:     "You  are  one  of 

about  -50,000  employes  on  the 

lines.  Can  you  save  5  cts.  a  day  for  the  com- 
pany ?  That  is  only  $1.50  a  month.  A  few- 
spikes,  bolts,  etc.,  saved  or  not  replacing  ma- 
terial until  full  use  has  been  obtained  will 
turn  the  trick  for  track  men.  Train  ■•iiul  yard 
crews  watching  every  move  and  not  wasting 
time  will  do  their  share.  Engiiiemcn  can 
easily  use  a  few  less  shovelsful  of  coal  ami 
make  a  better  showin,g.  Station  and  telegraph 
employes  liy  being  prompt  on  the  w'ires  and 
careful  handling  of  freight  will_  save  delay 
to  trains  and  reduce  claims.  Office  men  can 
reduce  unnececsary  wires  and  correspondence, 
saving  stationery  and  postage.  Shop  men 
have  many  ways  of  saving  time  and  materials. 
Everyone  can  help  and  some  can  help  others. 
A  small  saving  by  each  employe  spells  pros- 
perity. Prosperity  hires  more  men  and  pays 
better   wages   than   hard   times." 
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ENGINEERING-CONTRACTING 


\"m1.   XXW,     No. 


20. 


RAILWAYS,     STEAM     AND      ELECTRIC 


Alabama. 

ts>riic  Sumter  Lumber  Co.  of  Chicago,  111., 
which  has  large  land  holdings  in  west  .Ma- 
bama  and  Mississippi,  has  let  to  J.  N'.  Gillis 
&  Son  of  Brewion,  .Ma.,  the  contr.-ict  for  build- 
ing of  about  20  miles  railroad  and  two  large 
storage  dams  at  Bodka,  Miss.  John  .Mcx- 
ander.  Chicago.  111.,  is  president  of  the  Sumter 
Lumber  Co.,  and  K.  J.  Hughes,  Meridian, 
Miss.,  is  general  manager. 

The  Louisville  &  Xaslivillc  R.  R.  is  re- 
ported to  have  placed  an  order  for  SO,00(i 
tons  of  steel  rail.  It  is  understood  some  of 
this  rail  will  be  used  in  the  double-tracking  of 
the  south  and  north  division,  from  the  Black 
creek  junction,  near  Jefferson,  towards  De- 
catur. The  land  department  of  the  big  rail- 
road system  is  .systematically  buying  the  right 
of  way  for  the  double  tracking  between  Black 
creek  and  Decatur  and  already  considerable 
mileage  has  been  covered. 

.-V  svndicate  composed  of  Joseph  II.  lload- 
ley,  of  New  York,  president  of  the  Alabama 
Consolidated  Coal  &  Iron  Co.:  Senator  James 
F.  Shaw,  of  Boston,  and  other  financiers  of 
tlie  Fast  has  concluded  the  purchase  of  the 
Lake  Borgne  canal.  This  move  is  a  part  of 
the  plan  projected  for  shipment  of  the  prod- 
ucts of  the  Coal  &  Iron  Co.  from  the  Birming- 
ham district  to  Mobile  and  Xew  Orleans  by 
rail  and  water  without  breaking  bulk.  It  is 
e.xpected  that  an  announcement  regarding  the 
plans  for  the  projected  railroad  to  run  from 
Gadsden  via  Birmingham  to  the  Warrior 
river  near  Tuscaloosa  will  be  made  shortly. 

Surveys  for  a  railroad  are  being  made  in 
Calhoun  County  south  of  Piedmont,  and  ef- 
forts are  being  made  to  interest  capitalists  in 
the  project.  George  D.  Harris,  Piedmont, 
Ala.,   is  the  engineer. 

The  Louisville  &  Nashville  R.  R.,  is  reported 
to  be  planning  to  enlarge  its  yards  at  Gadsden. 

.\s  noted  in  our  last  issue  construction  work 
has  been  started  on  the  section  of  the  Tide- 
water R.  R.  from  East  Lake  to  Bessemer. 
E.  A.  Yates  is  engineer  in  charge  of  the  work 
for  the  contractor.  Engineering  offices  have 
been  opened  in  the  Brown-Marx  BIdg.,  Birm- 
ingham,  Ala. 

Arizona. 

The  El  Paso  &  Southwestern  R  R.  Co.  has 
completed  a  preliminary  survey  for  the  con- 
struction of  the  proposed  extension  of  its  line 
from  Tucson  to  the  Willow  Springs  Flats  and 
Ebrence,  and  the  project  has  been  pronounced 
feasible.  J.  R.  Emerson,  Douglas,  Ariz,,  is 
resident  engineer. 

Arkansas. 

The  Little  Rock.  Pine  Bluff  &  Eastern 
Traction  Co.,  has  been  incorporated  with  a 
capital  stock  of  $1,-500.000.  and  proposes  to 
build  an  electric  interurhan  line  connecting 
Little  Rock  and  Pine  Bluff  and  a  number  of 
the  intermediate  points  on  the  east  side  of  the 
Arkansas  river.  The  officers  of  the  companv 
are  C.  C.  Kavanangh.  Little  Reck,  President'; 
J.  M.  Mehaffy,  Secretary,  and  E.  W.  Jack- 
son,   Treasurer. 

At  the  annual  meeting  of  the  Arkansas  Cen- 
tral Ry.  Co.  stock  holders  at  Fort  Smith,  .'\rk-., 
the  following  officers  and  directors  were  elect- 
ed:  J.  H.  Wright  was  re-elected  president 
and  treasurer;  L.  P.  Miles,  vice  president, 
and  George  H.  Whvbark.  secretarv;  directors, 
J.  H.  Wright,  L.  P.  Miles,  D.  f.  Young  of 
Fort  Smith,.^rk..  J.  P.  Falconer  of  Charleston, 
T.  S.  Sbiblev  of  Paris  and  C.  A.  Pratt  of 
Little  Rock. 

California. 

®The  contract  for  boring  the  840-ft.  tunnel 
on  the  Fort  Bragg  R.  R.  has  been  let  bv  L.  J. 
Scooffy  to  P.  Nelson  &  Co.,  San  Francisco. 
Cal.  In  addition  to  the  tunnel  the  contract 
calls  for  excavating  the  approaches,  which  is 
estimated  at  10,000  yds.  The  contractors  ex- 
pect to  have  a  force  of  80  men  and  will  work 
both  ends  of  the  tunnel     Their  force  will  be 


.li\ided  into  four  crews  and  they  will  work 
two  shifts  at  both  ends.  It  will  take  five 
months  to  finish  the  tunnel  and  by  that  time 
the  railroad  will  be  connected  up  at  both  ends. 
The  east  portal  of  the  tunnel  is  about  four 
miles  due  west  of  Willits. 

Officials  of  the  San  Pedro,  Los  Angeles  & 
Salt  Lake  Ry.  (Salt  Lake  Route)  are  reported 
to  have  decided  detiuitely  upon  the  completion 
of  the  St.  Thomas  branch  of  the  road  in  the 
Moapa  district  and  have  under  consideration 
the  feasibility  of  the  contemplated  branch  to 
St.  George  in  southern  Utah.  E.  G.  Tilton, 
Los  .'\ngeles,  Cal.,  is  chief  engineer. 

-Vdviccs  from  Lakeport,  Cal.,  state  that  the 
proposed  articles  of  incorporation  of  the  Clear 
Lake-Hopland  R.  R.  have  been  pronounced 
satisfactory  by  the  officials  of  the  Northwest- 
ern Pacific  and  are  to  be  submitted  to  the 
prospective  stockholders  today.  May  17. 

Funds  are  being  raised  by  public  subscrip- 
tion in  Yolo,  Glenn,  Shasta,  Tehama  and  Co- 
lusa Counties  for  the  preliminary  work  for 
the  jiroposed  west  side  electric  railroad.  Each 
county  is  to  raise  $-5,000  and  this  amount  has 
already  been  raised  in  several  of  the  counties. 
C.  L.  Donohoe,  Willows,  Cal.,  is  interested. 

The  Board  of  Public  Works  of  San  Fran- 
cisco, has  appointed  A.  M.  Hunt,  Consulting 
Engineer,  to  have  charge  of  the  construction 
of  the  Geary  St.  electric  railway.  The  line 
will  probably  be  constructed  by  force  account 
Most  of  the  materials  have  already  been 
bought  by  the  city. 

The  Oakland  Traction  Co.,  Oakland,  will 
shortly  begin  work  on  the  extension  of  its 
North  Grove  line  at  Berkeley  from  the  circle 
to  Northbrae  to  the  heart  of  Thousand  Oaks. 
The  extension  will  be  along  Arlington  road 
for  a  distance  of  eight  blocks.  The  company 
plans  to  have  the  improvement  completed 
within  90  days. 

The  Ocean  Shore  R.  R.,  H.  M.  :\IcCartney, 
Chief  Engineer,  San  Francisco,  is  reported  to 
have  come  into  the  control  of  Speyer  &  Co., 
bankers.  New  York  City.  It  is  said  that  sev- 
eral million  dollars  will  he  expended  in  new- 
equipment  and  many  extensions  of  the  route. 
A  $200,000  depot  is  planned  for  the  Eighth 
and  Market  St.  terminal  at  San  Francisco, 
and  the  electrification  of  the  entire  line  will 
be  begun  shortly. 

Colorado. 


®Kilpatrick  Bros.  &  Collins.  Beatrice,  Neb., 
according  to  advices  from  Laramie,  Wyo., 
have  been  awarded  the  contract  for  the  con- 
struction of  double  track  between  Julesburg 
and  Pine  Bluff  and  work  will  be  started  at 
once. 

The  Colorado  Interurhan  Ry.  Co.,  which 
filed  articles  of  incorporation  the  latter  part 
of  April,  has  secured  practically  all  right  of 
way  for  its  proposed  line  and  intends  to 
have  construction  work  started  some  time 
this  summer.  The  company  proposes  to  build  an 
electric  line  connecting  Denver  with  Pierce, 
Ault,  Eaton,  Greeley.  Fort  Lupton,  Firestone. 
Longmont,  Idaho  Creek  and  Fort  Collins. 
The  incorporators  are  E.  .Armour,  Charles  H. 
Pierce,  Irving  Hale,  James  Leonard,  O.  S. 
Storrs.  E.  B.  Reaser  and  D.  E.  Young,  of 
Denver. 

Grading  work  on  the  Colorado  &  Southern 
extension  from  Wellington  to  Cheyenne  is 
practically  completed  and  several  contractors 
have  moved  their  outfits  to  other  jobs.  The 
pile  driver  crew  is  building  bridges  north  of 
Wellington,  several  hundred  carloads  of  ties 
have  arrived  and  new  80-lb.  steel  is  bein,g  dis- 
tributed between  Fort  Collins  and  Wellington. 
It  is  e.xpected  that  the  track  laying  gang  will 
begin  work  June  1. 

Good  progress  is  being  made  by  the  L'nion 
Pacific  in  laying  rails  on  its  extension  into 
Fort  Collins.  The  steel  gang  and  machine 
on  May  7  were  about  seven  miles  southeast  of 
Fort  Collins.  It  is  said  that  the  Union  Pacific 
will  extend  its  line  from  Fort  Collins  west  up 

•J*  indicates  work  now  open  for  bids. 


the  Poudre  river  over  Cameron  pass,  across, 
the  North  Park  into  Steamboat  Springs  and 
liillow  the  line  of  the  Moffat  survey  to  Salt 
Lake. 

It  is  reported  here  in  Denver  that  the  re- 
cently organized  Denver  Securities  Co., 
Iiacked  by  local  capital,  will  undertake  the  ex- 
tension of  the  Denver,  Northwestern  &  Pa- 
cilic  Ry.  (Moffat  road)  to  Salt  Lake  City  It 
IS  said  that  $1,000,000  woith  of  notes  of  the 
road,  due  this  spring,  have  been  extended  one- 
year  and  may  be  extended  ior  two  or  three 
years.  It  is  understood  that  the  new  corpora- 
tion takes  over  the  Moffat  interests  in  the 
road,  subject  to  this  indebtedness,  and  the  ex- 
tension of  the  time  of  payment  ij  to  allow 
the  company  to  use  all  available  cafAtal  for  a- 
period  of  two  or  three  years  in  construction 
work. 

The  Englewood  &  .Arapahoe  County  R.  R. 
Co.  has  been  incorporated  with  a  capital  stock 
of  $10,000,  and  proposes  to  construct  a  line  in 
Sheridan  Ave.,  extending  one  mile  east  from- 
Broadway,  at  Englewood,  a  suburb  of  Den- 
ver. The  incorporators  are  George  F.  Hig- 
gins,  J.  Camenisch,  H.  F.  Albers,  E.  A.  Tuttle, 
M.  H.  Straight,  H.  W.  Skerritt,  E.  E.  Nichols- 
and  B.  F.  Ferkin,  of  Englewood,  Colo. 

Florida. 

Promotion  work  is  under  way  for  the- 
formation  of  a  company  to  build  a  trolley  line 
connecting  Ocala  with  Silver  Springs  and" 
Lake  Weir.  E.  H.  Mead,  Lansing,  Mich.,  and 
E.  L.  Carney,  Ocala,  Fla.,  are  interested. 

Georgia. 

The  Georgia  Ry.  &  Electric  Co.,  P.  S.  Ark- 
w-right.  President,  Atlanta,  Ga.,  has  filed  a- 
petition  w-ith  the  Railroad  Commission  provid- 
ing for  an  extension  of  the  line  from  Buck- 
head  to  the  county  line,  a  distance  of  2%- 
miles. 

Right  of  way  is  being  secured  for  the  pro- 
posed line  of  the  Adel,  Paro  &  Thomasville 
R.  R.  This  company  recently  secured  a  char- 
ter and  proposes  the  construction  of  a  line 
from  Add  to  Thomasville.  H.  H.  Tift,  Tif- 
ton,  Ga.,  is  interested. 

The  State  Railroad  Commission  has  grant- 
ed the  Pelham  &  Havanna.  R.  R.,  A.  C.  Fel- 
ton,  Jr..  President,  Macon,  Ga.,  permission  to- 
issue  $100,000  w-orth  of  stock.  This  is  a  steam 
road  16  miles  long  extending  from  Cairo  to 
Caverly. 

Surveys  are  now  being  made  for  the  pro- 
posed line  of  the  Gary  North  &  South  Ry.  Co. 
The  projected  length  of  this  line  is  50  miles 
and  the  route  is  Hawkinsville  to  Gordon,  via 
Cochran,  Cary  and  Danville,  Ga.  Construc- 
tion contracts  w-ill  probably  be  let  in  July  or 
-\ugust.  D.  B.  Dunn,  Macon.  Ga..  is  Chief 
Engineer,  and  H.  R.  Brown,  Macon,  Ga..  is 
President. 

The  Atlantic  Coast  Line  Ry.,  according  to- 
rcports  in  circulation  in  Savannah,  Ga.,  will 
shortly  award  contracts  for  the  double  track- 
ing of  its  line  from  Savannah  to  Folkston, 
Waycross  and  Albany,  necessitating  an  ex- 
(icnditure  of  several  millions  of  dollars.  D. 
W.  Gross.  Wilmington,  N.  C,  is  engineer  of 
construction. 

Idaho. 

The  Boise  &  Interurhan  Ry.  Co.,  W.  E. 
I'iirce,  President,  Boise,  is  believed  to  be 
plannin.g  to  have  w-ork  started  this  year  on 
its  proposed  extension  from  Boise  through- 
the  Deer  Flat  country  and  eiuinig  with  a  ter- 
minal at  Rosw^ell. 

The  Oregon  Short  Line  R.  R.  Co.,  accord- 
ing to  advices  from  Caldwell.  Idaho,  has  com- 
menced grading  operations  for  the  extension- 
from  CaUhvell  to  the  Snake  River,  a  distance 
of  17  miles,  known  as  the  Golden  Gate  Route, 
and  it  is  expected  to  have  it  in  operation 
within  (iO  days.  This  extension  w-ill  run  west 
from  Caldwell  to  the  new  town  of  Wilder,  a 
distance  of  12  miles.  From  Wilder  the  old 
llonicdalc   right   of  way   is   to   be   abandoned 


®  indicates  a  contract  let  recently. 
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and  a  new  right  of  way  established  to  the 
Snake  R>ver.  °The  old  right  of  w-ay  wou^d 
necessitate  a  705-ft.  l.rulgc  across  the  bnakt 
River  The  new  right  of  way  continues  wes 
of  Wilder  to  the  Snake  River  at  a  ponU 
where   only    a  380-ft.   bridge   is   necessary   to 

"Bids'were'"pened  May  1  by  the  U.  S.  Rec- 
lamation Service,  Boise.  Idaho,  for  construe  - 
no-  road  bed  for  a  branch  railroad  from  Bar- 
be'rton  to  the  site  of  the  .\rrowrock  Dam 
The  bids  received  vvere  as  follows  U 
Thomas  Dixon,  Salt  Lake  City,  Ltah  . 
W  H.  Thompson,  R.  D.  4,  Boise,  Idaho  (d) 
Phil  Harris.  Caldwell,  Idaho:  (4)  Maney 
Bros.,    Nyssa,   Ore. 

Bifl.'=  Received. 

Sched      1      Cu.  yi's-  (1)  (2).        (3)  (•'). 

nasi  l'          ..is.poo  $o.2S  $0.:;,-,  $0.2.o 

^\^^^   ,t ".TOO  .'.0  .^O  .iS 

Ci&ss   - ^Q0 

Ove'rhai.i';:;:''10.000 

Total    

Sched.    2  ,«  aaa 

Class   1..   16.000 

Class   2 -l.on" 

Class  ^^■■ „    i»o 

Overliaul    60, 000 

Total    

polled.  3.  

Class   1 IS.OOO 

Class   2 6,u00 

Class   :! 200 

Overhaul    30.000 


Total 


1.00 
.015 

]..iO 

.02 

$9. HO 

.:.o 

.70 

l.r.o 

.02 

.90 

— 

.04 

$7,090 

$8,215 

.2.} 

:9o 

.04 

1 
$11. 

.50 
..50 

:o2 

700 

$12,250 

..'.0 
711 

l.r,o 

.02 

$9,600 

.25 
.75 
.90 
.04 

$12,950 

$10,005 

Grand  total    ...  J-.OSO  $34,340  $11,700  $27,910 

Illinois. 

The  Fast  St  Louis  Interurban  Electric  R>. 
Co  East  St  Louis,  111.,  has  been  chartered 
with  a  capital  stock  of  $--',oOO.  and  proposes 
to  construct  a  line  from  the  city  ot  East  St. 
Louis  in  an  easterly  direction  through  St. 
Clair  county  to  the  county  of  Clinton,  Illinois. 
The  incorporators  and  first  board  of  directors 
are-  J  L  Finnigen,  East  St.  Louis;  V\.  H. 
Hauss,  East  St.  Louis;  Fred  W.  Kraft  East 
St  Louis;  Albert  E.  Meints,  East  St.  Louis; 
Edward   L.   Cragen,   East   St.   Louis. 

Preliminary  surveys  have  been  started  by 
R  P  Van  Deusen,  C.  E.,  Pekin,  for  the  pro- 
posed route  for  the  interurban  line  between 
Pekin  and  Delaware,  mentioned  in  our  last 
issue.  , 

The  permanent  survey  for  the  Prniceton 
extension  of  the  Sterling  Moline  Traction 
Co.  from  Walnut  to  Princeton  has  been  com- 
pleted and  survey  from  Walnut  to  Sterling 
has  been  started.  It  is  understood  that  the 
survey  from  Walnut  to  Sterling  will  be  made 
by  way  of  Deer  Grove.  The  preliminary 
survey  was  made  by  way  n{  Van  Patten.  It 
IS  reported  that  the  project  will  be  fully 
financed  in  a  short  time.  The  Northwestern 
Engineering  &  Construction  Co..  Milwaukee, 
Wis.,  has  the  contract  for  this  line,  as  noted 
some  time  ago  in  these  columns. 

The  Illino"^is  Central  R.  R.  A.  S.  Baldwin. 
Chief  Engineer.  Chicago,  111,  proposes  to 
construct  two  additional  tracks  for  passenger 
service  on  the  west  side  of  the  existing  tracks 
from  Blue  Island  Junction,  which  is  a  short 
distance  south  of  Kensington,  111.,  to  Matte- 
son,  a  distance  of  approximately  13.12  miles. 
When  completed  the  existing  two  tracks  will 
be  used  exclusively  f'>r  freight  business  north 
from    Matteson. 

Grading  work  on  the  Decatur-Pana  Inter- 
urban Ry.  is  stated  to  have  been  started 
north  of  Pana.  Peter  Chase,  Pana.  is  the 
promoter  of   this   line. 

The  Chicago,  Waukegan  &  Woodstock 
Traction  Co.  has  been  incorporated  with  a 
capital  stock  of  $,50.OO(i  and  proposes  to  con- 
struct a  line  from  Waukegan  in  Lake  County, 
to  Woodstock  in  McHenry  County,  through 
the  counties  of  Lake  and  Henry.  Illinois.  The 
principal  office  is  in  Chicago.  The  incorpor- 
ators and  first  board  of  directors  include 
Charles  A.  Speniiv,  Secretary  Woodstock  & 
Sycamore  Traction  Co..  711  Tacoma  BIdg., 
Chicago,  111.;  Irving  D.  Stevens,  Chicago,  III; 
W.  P.  MacCrackcn,  Chicago.  111.;  Peter  B. 
Olsen.  Chicago,  111.;  H.  S.  Hedberg,  Chicago, 
111. 

The    Metropolitan    West    Side    Elevated    R 


R.,  IdOl  K..val  Insurance  Bldg.,  Chicago,  III, 
will  soon  l)c'-;in  work  on  two  additional  tracks 
from  .i)2n(i  .\\-e.,  Chicago,  to  the  Desplaines 
River,  which  will  give  the  company  a  four 
track  line  lictween  the  points  named.  The 
Aurora,  Elgin  &  Chicago  Co.  will  use  the  new 
tracks  when  they  are  completed.  This  is  said 
to  be  about  all  of  the  new  construction  work 
the  company  has  in  view  at  this  time  and  the 
cost,  which  will  be  a  nominal  one,  as  it  is  a 
surface  road,  will  be  paid  out  of  surplus 
account. 

The  Alton,  Jacksonville  &  Peoria  Ry.  has 
started  work  at  Godfrey  laying  track  for  the 
extension  of  its  line  to  Jerseyville.  It  is  said 
that  in  90  days  the  line  will  be  in  operation 
between  Alton  and  Jerseyville.  .\  power 
house  will  be  erected  on  Piasa  Creek,  nine 
miles  out  of  Alton. 

At  a  recent  meeting  of  the  Elgin  Commer- 
cial Club,  a  representative  of  the  Dunlap  En- 
gineering Operating  Co.  made  a  statement 
concerning  the  proposed  plans  for  the  new 
belt  line.  Five  miles  of  road  will  be  built 
from  the  Illinois  Central  tracks  at  Youngsdale 
north  to  Highland  Ave.  and  four  miles  of 
track  from  the  Elgin,  Joliet  &  Eastern  tracks 
east  of  Elgin  west  to  Dundee  Ave.,  spanning 
the  Fox  River  with  a  bridge.  Toward  the 
cost  of  the  proposed  work,  which  is  estimated 
at  $100,000,  the  citv  is  expected  to  contribute 
$•27,000,  besides  $3,000  for  the  construction  of 
the  proposed  bridge. 

The  Chicago,  Burlington  &  Quincy  Ry.,  ac- 
cording to  rumors  circulating  at  Arenzville,  is 
planning  the  construction  of  double  track  from 
that  city  in  Illinois  to  Beardstown.  W.  L. 
Breckinridge,  Chicago.  111.,  is  engineer,  main- 
tenance of  way. 

Indiana. 

Advices  from  Petersburg  state  that  the 
plan  for  the  construction  of  the  Vincennes 
Southern  Ry.  has  been  revived,  and  that  a 
meeting  was'  recently  held  in  that  city,  a  num- 
ber of  the  promoters  lieiiig  present.  The 
road  is  to  extend  from  Vmccnnes  to  Jasper 
and  ultimatelv,  it  is  said,  to  West  Baden. 

The  Crawfordsville  &  Danville  Interurban 
.Association  has  Ijeen  organized  for  the  pur- 
pose of  aiding  in  the  promotion  work  for  a 
proposed  electric  line  between  the  two  cities. 
The  new  road  would  form  a  continuous 
route  between  Indianapolis  and  Danville,  111. 
The  officers  of  the  association  arc  W.  A.  Van 
Valkenburg  of  Danville.  III.  president;  N. 
R.  Mvers  of  Crawfordsville.  Ind.,  vice  presi- 
dent;'R.  .Mien  Stephenson  of  Danville,  III., 
secretary,  and  W.  H.  Black  nf  Kingman.  Ind., 
treasurer.  ,    t    j- 

The  Capital  Circuit  Tracti'iii  Co.  of  Indi- 
anapolis, mentioned  in  recent  issues,  has  ap- 
plied to  the  Marion  County  Circuit  Court  for 
permission  to  change  its  name  to  the  Circuit 
Terminal  Co.  It  is  understood  that  the  orig- 
inal plans  to  build  a  line  circling  Indianapolis 
and  joining  many  of  the  cnuiity  seats  will  be 
followed   immediately. 

The  Louisville  &  Nashville,  R.  R..  is  said  to 
be  planning  the  expenditure  of  Ijetween  $100,- 
000  and  $l.'i0,000  in  the  extension  of  the  yards 
at  Howell,  two  miles  below  Evansville.  About 
$.")0,0i)0  is  being  now  spent  on  an  addition  to 
the  shops  in  order  to  take  care  of  the  Big 
Four  engines  wdien  the  Big  Four  extension 
from  Mount  Carmel  U>  Evansville  is  com- 
pleted in  June.  The  Big  Four  will  use  the 
terminals  of  the  Louisville  &  Nashville  in 
Evansville. 

Iowa. 

©Information  received  Irum  Knoxville.  la., 
is  to  the  effect  that  contractors  have  started 
grading  for  the  new  spur  which  is  to  extend 
^ne  and  one-half  miles  south  and  west  from 
the  village  of  Flagler,  five  miles  east  of  Knox- 
ville. to  the  proposed  new  mining  camp  on 
section  22  East  Knoxville  township.  J.  H. 
Johnson  Construction  Co.,  Des  Moines,  la., 
has  the  work  at  the  Flagler  terminal. 

-Among  the  manv  reports  in  circulation  con- 
cerning "  new  railroad  construction  work 
throughout  Iowa  is  one  to  the  effect  that  the 
Chicago  &  Northwestern   R.  R.  will  soon   re- 


build its  double  tr.-ick  main  line  between  Lu- 
zerne and  Belle  Plaine.  l.-i..  at  an  estimated 
cost  of  $7.50,000. 

The  Illinois  Central  R.  R.,  according  to  ad- 
vices from  Manchester,  la.,  has  announced 
that  $35,000  has  been  appropriated  for  im- 
provement of  the  company's  yards  at  that  city. 
.Among  the  improvements  to  be  made  during 
the  summer  w-ill  be  a  new  freight  depot,  to  be 
erected  on  the  north  side  of  the  tracks,  and 
additional  side  tracks  are  to  be  laid  sufficient 
to  accommodate  at  least  200  more  freight  cars 
than  the  present  trackage  can  accommodate. 

The  Sioux  City.  Crystal  Lake  &  Homer 
Electric  Ry.  Co.,  Sioux  City,  la.,  has  asked 
the  City  Council  of  South  Sioux  City  for  an- 
other franchise  through  the  town.  It  is  the 
intention  of  the  company  to  connect  with  the 
rails  of  the  combination  bridge  across  the 
Missouri  river  so  its  cars  may  gain  an  en- 
trance into  the  heart  of  Sioux  City's  business 
district. 

Kansas. 
It  is  proposed  to  extend  the  Lnion  Traction 
Co.'s  line  from  Cherryvale  to  Parsons.  The 
proposition  provides  that  the  citizens  of  Par- 
sons vote  $20,000  of  bonds  and  take  $25,000 
of  stock.  The  Union  Traction  Co.  is  con- 
trolled by  D.  H.  Siggins,  Coffeyville,  Kans. 
Mr.  Siggins  recently  took  out  incorporation 
papers  for  the  Southeastern  Traction  Co.. 
with  a  capital  of  $200,000,  for  the  purpose  of 
extending  his  Montgomery  county  system 
from  Cherryvale  to  lola  by  way  of  Chanute 
and  Humboldt.  He  has  been  granted  a  fran- 
chise by  lola,  and  in  addition  to  having  the 
franchise  for  the  use  of  the  streets  by  his 
interurban  line  in  Chanute,  that  city  has 
granted  him  permission  to  construct  and 
operate  a  city  system. 

Surveys  are  under  way  at  Wichita  for  the 
elevated  tracks  through  the  city  which  will  be 
built  jointiv  by  the  Santa  Fe,  Frisco  and 
Orient  railways  at  a  cost  of  $2,000,000,  includ- 
ing a  union  passenger  station. 

Citizens  of  Wichita,  Kan.,  at  a  recent  elec- 
tion voted  in  favor  of  the  elevation  of  the 
.Atchison,  Topeka,  &  Santa  Fe  Ry.  through  the 
city  from  Central  Ave.  to  Gilbert  St.,  abolish- 
ing all  dangerous  grade  crossings. 

The  first  survey  of  the  .Arkansas  City.  Well- 
ington &  Northwestern  Ry.,  according  to  in- 
formation from  Hutchinson,  Kan.,  has  been 
completed  and  nothing  further  will  be  under- 
taken until  arrangements  can  be  made  with 
citizens  of  Hutchinson  and  Cheney  for  the 
necessary  subscriptions.  S.  D.  Hill  is  locating 
engineer  of  the  company. 

We  are  advised  that  there  is  no  truth  in 
the  report  that  the  Atchison.  Topeka  &.  Santa 
Fe  Ry.  has  awarded  contracts  for  an  exten- 
sion of  the  Denver,  Enid  &  Gulf  Ry.  to 
Dodge  City- 
Kentucky. 

Plans  have  been  consummated  at  Owens- 
lioro,  Kv.,  for  organization  of  a  $2,000,0lHi 
company  to  build  interurban  lines  between 
Ow-ensboro,  Henderson,  Calhoun  and  Madi- 
sonville,  Kentucky. 

The  Dawson  Street  Ry.  Co.  has  applied  to 
the  Citv  Council  of  Newport,  Ky.,  for  a  fran- 
chise to  operate  cars  in  the  eastern  part  of 
the  city.  The  route  provided  for  begins  at 
the  extreme  eastern  end  of  0th  St.  and  runs 
to  Columbia  St..  where  it  turns  north  to  3rd 
St.  to  the  Central  bridge. 


Louisana. 

The  New  Iberia,  St.  Mary  &  Eastern  Ry., 
planning  a  .52-mile  railway,  has  plans  well  ad- 
vanced and  will  probably  be  in  shape  before 
long  to  let  grading  contracts.  It  i>  impossible 
at  this  writing  to  state  just  when  these  con- 
tracts will  be  let.  H.  A.  Genung,  New  Iberia. 
La.,    is    Chief    Engineer. 

The  Maurepas  &  Northern  R.  R.  Co.  has 
been  chartered  with  headquarters  at  Walker 
on  the  B  H.  &  E.  R.  R.  The  company  pro- 
poses a  line  on  practically  the  route  that  was 
to  be  taken  by  the  New  Orleans,  Natchez  & 
Fort  Scott  road  a  few  years  past. 

It  is  reported  that  the  Santa  Fe  system  has 
under   consideration   the   construction   of   a   ,50 


4.  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 


40 


ENGINEERING-CONTRACTING 


Vol.   WW  .     No.  20. 


mile  line  from  Carthage  to  Shcreveport,  La., 
to  tap  the  timber  territory. 

East  Carroll  Parish  has  voted  a  o-niill  tax 
for  the  proposed  railroad  to  be  built  through 
that  parish. 

The  St.  Louis  &  San  Francisco  R.  R.  has 
authorized  a  7-mile  branch  extension  at  Er- 
winsville.  Mr.  M.  P.  Johnson,  Constructing 
Engineer,  left  St.  Elmo,  HI.,  last  week,  to 
start  the  work. 

Work  on  installing  the  large  interlocking 
plant  of  the  Illinois  Central  at  Harralian  will 
shortly  be  begun.  The  interlocking  plant  is 
to  be  one  of  the  largest  in  the  South,  and 
the  machinery  is  being  constructed  from  spe- 
cial patterns  along  the  most  modern  and  im- 
proved lines. 

Maryland. 

Engineers  reported  to  be  in  the  employ  of 
the  Cumberland  Valley  R.  R.  are  working 
northward  from  the  Potomac  River  at  Wil- 
liamsport,  Md.,  surveying,  it  is  understood 
for  the  new  low-grade  line  to  be  built  from 
the  Potomac  River  to  Hagerstown.  The  rail- 
road company,  it  is  known,  has  under  con- 
sideration a  plan  to  reduce  the  heavy  grade 
and  cut  out  curves  to  facilitate  the  handling 
of   freight. 

Massachusetts. 

The  commission  ot  Hoslun  transit  problems 
has  reported  to  the  legislature  recommending 
the  construction  of  a  subway  through  Boylston 
St.  from  the  Commons  westward  to  Charles- 
gate.  The  estimated  cost  of  a  subway  over 
this  route  is  $4,700. 

Minnesota. 

Construction  work  will  probably  be  started 
shortly  on  the  Minneapolis  Northern  Subur- 
ban Ry.,  an  intcrurban  line  which  will  connect 
Minneapolis  with  Amoka,  Onaway  and  Frid- 
ley.  At  a  recent  mass  meeting  at  Amoka 
$30,000  of  stock  was  subscribed  by  the  citi- 
zens of  that  place.  W.  J.  Whitcomb,  Min- 
neapolis, is  President,  and  H.  A.  Pathey,  Min- 
neapolis, is  Vice  President. 

The  recent  placing  of  an  order  bv  the  Du- 
luth.  South  Shore  &  Atlantic  Ry.  for  15,000 
tons  of  rails  for  early  delivery,  is  understood 
to  mark  the  start  of  the  practical  rehabilita- 
tion of  the  road  by  the  Canadian  Pacific  Ry., 
which  controls  it  through  a  majority  stock 
ownership.  V.  D.  Simar,  Marquette,  Mich., 
is  Chief  Engineer  of  the  Duluth,  South  Shore 
&  Atlantic  Ry. 

Duluth  and  the  Ranges. 

BV    TETER  E.    ME.\CHER. 

I  regret  very  much  to  report  the  decease  of 
Mr.  Frank  Simor,  a  civil  engineer  well  known 
to  the  contracting  fraterity.  Mr.  Simor  at  the 
time  of  his  death  was  one  of  the  Division 
Engineers  on  the  Canadian  Northern  Railway 
building  into  Dulutli.  He  was  very  well 
known,  especially  in  this  section,  and  his 
death  is  greatly  regretted  by  a  large  number 
of   friends. 

®Foley,  Welch  &  Stewart,  contractors  of  St. 
Paul,  who  have  the  general  contract  for  the 
Soo  Line  Extension  from  Frederick  to  Du- 
luth, a  distance  of  80  miles,  have  sulilet  all  of 
the  same  and  the  contractors  who  took  this 
work  are  already  engaged  in  building  camps 
and  getting  their  outfits  on  the  work.  The 
following  are  some  of  the  contractors  who 
took  work  :  R.  A.  McMencmy,  Peter  Nelson. 
Richard  Evans.  F.  J.  Mann,  Torreen  &  San- 
deen,  Higgins  &  McDonald,  F.  A.  Baxter. 
This  work  is  to  be  completed  as  fast  as  pos- 
sible. 

Ned  Mowatt.  Chicago  manager  for  the 
.Vnchor  Packing  Co.,  spent  a  w^eek  with  us 
here  recently  calling  on  the  trade.  He  re- 
ported business  in  his  line  very  good. 

T.  J.  W'alsh.  of  the  Johnson-Carey  Co.,  was 
a  caller  at  this  office  a  few  days  ago.  and  stat- 
ed that  their  work  on  the  Canadian  Northern 
Railway  near  Duluth.  and  their  large  contract 
on  the  same  railroad  in  Canada,  was  progress- 
ing very  nicely,  and  that  they  were  working 
a  large  number  of  men. 

H.  L.  Bartlett,  of  the  H.  L.  Bartlett  Co., 
contractors,  was  a  caller  in  Duluth  last  week. 
Tliey  have  a  contract  for  the  Citv  of  Virginia. 


and    that    is   about    the   only    work    liny    are 
doing  at  the  present   time. 

®P.  G.  Pastoret.  of  the  Pastoret-Lavvrencc 
Co.,  General  Contractors,  was  a  caller  at  this 
office  a  few  days  ago,  and  reported  that  his 
firm  had  been  awarded  a  sewer  contract  by 
the  City  of  Cloquct,  Minn.,  amounting  to 
$2!1,000  and  that  work  will  be  started  imme- 
diately. 

@Owen  McDonnell,  brother  of  P.  McDon- 
nell, Contractor,  was  a  caller  last  week,  and 
he  stated  that  tlie  new  contracts  secured  by 
his  firm  was  about  Slti.OOO  wortli  of  work  a! 
Grand  Forks,  North  Dakota,  and  about  $11,000 
worth  of  work  at  Duluth,  Minn.  Botli  of 
these  contracts  to  be  started  immediately. 

®Charles  j\Lignusson,  formerely  superin- 
tendent for  John  Runquist,  railroad  contract- 
or, was  a  caller  recently,  and  stated  that  he 
had  gone  into  the  Railroad  Contracting  busi- 
ness for  himself.  We  wished  him  all  kinds 
of  luck,  and  are  very  glad  to  advise  that  he 
secured  his  first  contract  this  week,  which 
was  given  him  by  the  Duluth  and  Iron  Range 
Ry.  Co..  Duluth,  Minn. 

James  McGrath.  of  the  Walsh-McGrath 
Construction  Co.,  who  have  the  ballasting  con- 
tract on  the  Canadian  Northern  Extension 
into  Duluth,  was  a  caller  at  this  office  this 
week,  and  stated  that  their  work  was  pro- 
gressing  very   satisfactorily. 

®E.  A.  Dahl,  contractor,  was  awarded  some 
paving  by  the  City  of  Duluth  tliis  week 
amounting  to  about  $10,000  and  will  start  on 
the   same  immediately. 

®F.  A.  Baxter,  contractor,  reported  that  he 
had  taken  seven  miles  of  work  from  Foley, 
Welch  &  Stewart  on  the  Soo  Line,  and  that 
he  would  start  on  the  same  immediately. 

Contractors  and  others  when  in  this  vicin- 
ity, are  cordially  invited  to  make  the  offices  of 
Peter  T.  Meagher,  400  West  Michigan  St.. 
their  headquarters  while  here.  We  are  al- 
ways glad  to  see  our  old  friends,  and  will  be 
pleased  to  make  new  ones. 
Missouri. 

It  is  expected  that  no  definite  action  on  fur- 
ther financing  of  the  Missouri  Pacific  Ry.  will 
be  taken  until  B.  F.  Bush,  the  new  president, 
has  had  an  opportunity  to  look  over  the  entire 
field.  The  company  still  has  about  $1,000,000 
cash  available  for  improvements  and  better- 
ments, remaining  from  the  funds  secured  by 
sale  of  first  and  refunding  bonds  in  1010. 
Up  to  the  present  time  about  $14,000.00(1  has 
been  spent  for  these  purposes  on  the  Missouri 
Pacific  and  Iron  Mountain. 

The  Missouri.  Arkansas  &  Gulf  Ry,  has 
partly  completed  surveys  and  has  also  partly 
secured  the  capital  for  the  construction  of  its 
projected  125  mile  line,  the  route  of  which  is 
as  follows  :  Rolla,  Lecoma.  Licking.  Raymonds- 
ville.  Willow  Springs  and  Bakersficld.  It  is 
expected  to  let  construction  contracts  soon. 
J.  B.  Payne.  Rolla,  Mo.,  is  Chief  Engineer, 
and  Gilbert  Lay,  St.  Clair,  !Mo..  is  President. 

Kansas    City   and    Vicinity. 

(  REGUL.^R  CORRESPONDENCE.) 

The  board  of  commissioners  let  contracts 
yesterday  for  opening  the  Paseo  from  2Ttli 
to  20th  along  the  west  side  of  Troost  .Xve., 
Park  lake.  The  Acme  Paving  &  Crusher  Co. 
will  do  the  grading;  the  paving  will  be  done 
by  Norton  Bros.,  and  Spitaufsky  &  Wagner 
w-ere  awarded  the  drainage  contract.  The 
final  settlement  of  the  location  of  that  part 
of  the  Paseo  that  started  several  years  ago, 
when  the  park  board  first  undertook  to  open 
the  parkway  through  old  Troost  Park 
grounds. 

Col.  J.  H.  Hampson  of  Mexico  City  is  reg- 
istered at  the  Baltimore.  The  colonel  reports 
things  pretty  warm  just  now  and  the  peace  of 
the  L'ui'ed  States  appeals  to  him. 

Ben.  Reynolds  is  in  from  Texas.  It  has 
been  two  years  since  Mr.  Reynolds  has  done 
any  grading  work,  but  he  expects  to  be  in 
the  game  once  more.  He  is  thinking  some  of 
going  to  Iowa  to  look  over  the  Rock  Inland 
work. 

From  the  present  outlook  it  seems  prettv 
certain  that  work  on  the  Kansas  City.  St. 
Louis   Electric   Ry.   will   start   within   the   next 


three  weeks.  There  have  been  a  inimber  of 
exasperating  and  unavoidable  delays.  These  1 
appear  now  to  be  overcome.  Contractors  in 
this  section  of  the  country  are  certainly 
anxious  for  this  road  to  begin  work,  as  it 
means  a  busy  season  even  though  it  should 
be  late  in  starting.  ] 

McGuirc  &   Brown   have  secured  two  small    ' 
contracts    in    Kansas    City,    Kans.     There    is 
enough  work  in  these  contracts  to  keep  their    j 
outfits  working  until  work  in  large  quantities    \ 
develops.  ! 

Practically  every  idle  contractor  in  Kansas  « 
City  has   been   investigating  the    Rock   Island 
work  between   Allerton   and   Des   Moines,   la. 
Some  have  taken  work,  others  concluded  not 
to  go  to  Iowa  at  present. 

Mr.  Lou  Barber  of  the  J.  H.  Flick  Con- 
struction Co.,  Chicago,  was  a  Kansas  City 
visitor  this  week. 

Quite  a  number  of  Kansas  City  contractors 
will  take  a  trip  to  Carrolton,  Mo.,  on  May  15  \ 
to  attend  the  big  ditch  letting  :it  that  place  1 
on  the  above  date.  There  will  be  ibout  2,000,- 
000  yds.  of  work  let  to  the  highest  bidder  at 
public  outcry.  We  understand  the  work  is 
practically  all  for  dr.-i.g  line  and  dredge. 

St.  Louis  Items. 

BY    A.    E.    KOENIG.  { 

M.   Klaus,   a   French   engineer,   representing 
the  Bank  of  Paris,  made  a  trip  over  the   St.    v 
Louis  &  Kansas  City  electric  line  in  company 
with    D.    C.    Nevil,   the    president,    last    week.     1 
Mr.    Klaus   cabled   a    favorable   report   to   the      ' 
Bank  of  Paris,  who  are  going  to  finance  the     ] 
road.     The  L.  J.  Smith  Construction  Co.  will 
begin   work   as   soon   as  the   finances   are   de-     ' 
posited  in   this  country,  which  is  expected  to      ; 
be  done  this  week.  I 

Chief  Engineer  Jacob  of  the  east  side  levee 
and  sanitary  district  made  his  regular  month- 
ly report  the  other  day  at  the  meeting  of  the  | 
board  of  trustees  of  the  district  held  in  East  j 
St.  Louis.  His  report  states  that  during  the  I 
present  month  surveyors  in  the  engineering 
department  will  locate  the  second  and  third 
sections  of  the  front  or  flood  protection  levee 
extending  from  the  Merchants'  bridge  through 
East  St.  Louis  to  the  Pittsburg  dike.  The 
location  of  the  levee  below  Pittsburg  dike 
will  be  made  some  time  during  the  summer. 
It  will  end  at  the  mouth  of  Prairie  Dupont 
creek.  The  contract  for  the  first  section  of 
the  levee  was  let  a  few  days  ago  from  Caho- 
kia  diversion  channel  to  Mitchell,  three  miles. 
The  engineer  reported  yesterday  the  location 
of  the  second  section  from  !\iitchell  to  the 
Merchants'  bridge. 

J.  W.  McMurray,  representing  J,  W,  Mc- 
Murray  Contracting  Co.  of  Kansas  City.  Mo., 
spent  a  day  with  us.  McMurray  informs  us 
that  the  three  jobs  they  are  working  on  at 
present  are  making  rapid  progress  and  near- 
ing  completion. 

The  construction  of  the  tuiniel  which  will 
connect  the  city  hall  with  the  municipal  court 
building  under  what  before  it  was  closed  was 
13th  St.  began  the  other  day.  The  contractor 
will  dig  an  open  excavation  and  will  install  the  ' 
tunnel  in  the  open  air.  filling  back  the  earth 
afterward.  The  tunnel  is  to  be  G  ft.  wide 
and  6%  ft.  high.  It  is  to  carry  the  steam 
pipes  for  heating  and  the  wires  for  lighting 
the  municipal  court  building  from  the  power 
plant  to  the  city  hall.  The  earth  excavated 
for  the  tunnel  is  being  dumped  in  what  was 
formerly  13th  St..  which  is  to  be  raised  about  j 
10  ft.  in  some  places  and  converted  into  a 
park  between  the  buildings.  The  city  in-  j 
■ipector  on  the  municipal  court  building,  Ma.x 
Pafifrath.  is  supervising  the  construction  of 
the  tunnel.  ] 

Mayor  Charles  S.  Lambert  of  East  St. 
Louis  informs  us  a  large  number  of  owners 
nt  automobiles  in  East  St.  Louis  favor  the 
plan  followed  by  the  state  association,  which  j 
includes  the  organization  of  automobile  clubs 
for  the  purpose  of  urging  road  building  on 
the  state  legislature.  The  mayor  says  there 
are  .30.000  automobiles  in  Illinois  that  pay  an 
annual  tax  of  $2  each.  .'Xt  this  time  no  part 
of  the  $72,000  is  used  for  the  road  improve-  1 
ment.     .\iitoniobilists    will    petition    the    legis- 


4"  indicates  work  now  open  for  bids.      ®  indicates  a  contract  let  recently. 


Mav   17.   1911 


ENGINEERING-CONTRACTING 


41 


lature  to  enact  a  law  increasing  the  tax  of  $3 
a  year,  provided  that  hall  or  more  of  the 
fund  be  expended  by  the  state,  through  the 
highway  commissioners,  in  the  improvement 
of  through  routes  or  roads  betweens  centers 
of  population. 

L.  E.  Mitchell  and  Frank  Xevins.  repre- 
senting the  Federal  Commissary  &  Supply  Co., 
left  here  for  Hawk  Lake.  Canada,  to  open 
up  a  lot  of  boarding  camps  for  the  O'Boyle 
Construction  Co.,  wlio  is  laying  track  and 
ballasting  the  Algoma  Central  R.  R.  between 
Sioux  St.  Marie  and  James  May,  Canada. 
The  Federal  Commissary  Co.  expect  t(-i 
board  in  the  neighborhood  of  2,700  men  on 
this  line. 

Tlie  following  contracts  fur  street  improve- 
ments were  avitarded  by  the  board  of  public 
improvements  May  9 ;  Asphalt,  Clay  .\ve., 
between  a  line  about  130  ft.  south  of  Greer 
Ave.  and  Natural  Bridge  road,  G.  A.  Heman, 
$13,058.02:  Ashland  Ave.,  between  Taylor  and 
Cora  Aves.,  Barber  Asphalt  Paving  Co.,  $9,- 
540.42;  Greer  Ave.,  between  Taylor  and  Mar- 
cus Aves.,  G.  A.  Heman,  $12,470.84;  Howard 
St.,  from  7th  St.  to  Blair  Ave.,  (i.  .A.  Heman, 
$23,202.20;  21st  St.,  from  Washington  to  Cass 
Ave.,  G.  A.  Heman,  $28,411.52.  Brick.  Mich- 
igan Ave.,  between  Wyoming  and  Arsenal 
Sts..  G.  Eyermann  &  i5ro.,  $10,040;  Linton 
-\ve.,  between  Broadwav  and  21st  St..  Per- 
kinson  Bros.  Const.  Co., '$16,089.31 ;  California 
.\ve.,  between  Caroline  St.  and  Chouteau 
.\vc.,  G.  Eyermann  &  Bro.,  $12,224.02;  Idaho 
.\\e..  between  Itaska  and  Virginia  Avs.,  G. 
Eyermann  &  Bro..  $8,040.45;  Clara  .^ve.,  be- 
tween North  Market  St.  and  St.  Louis  .\ve.. 
Harry  F.  Heman,  $15,971.83;  15th  .St.,  from 
Carr  St.  to  Cass  Ave..  William  H.  Redemever, 
$14,720.81.  Bitulithic,  Osceola  St.,  between 
Virginia  and  Grand  .■Xvs.,  Granite  Bituminous 
Paving  Co.,  $14,704.27;  Wyoming  St.,  between 
Oak  Hill  .^ve.  and  Morgan  Ford  road.  Gran- 
ite Bituminous  Paving  Co.,  $17,912.04;  Spald- 
ing .\ve.,  between  Clara  Ave.  and  Goodfellow 
.\ve..  Granite  Bituminous  Paving  Co.,  $12,- 
384.95 ;  25th  St.,  from  Cass  to  St.  Louis  Avs.. 
Granite  Bituminous  Paving  Co.,  $.34,733.87. 
Wood  block.  7th  St.,  from  Market  St.  to 
Washington  Ave.,  G.  Evermann  &  Bro.,  $13.- 
909.18;  Pine  St.,  from  4th  St.  to  12th  St.,  G. 
Eyermann  &  Bro.,  $16,604.0,j ;  Benton  St.,  from 
Broadwav  to  20th  St.,  Parker-Washington  Co. 
of  West  Virginia,  $45,948.2(i. 

Public  hearing  on  the  improvement  of  the 
following  streets  were  called  for  June  0 : 
Marine  .Ave..  Chippewa  St.  to  Broadway; 
Terry  Ave.,  L^nion  Blvd.  to  .\bner  PI. ;  Cora 
-A\e.,  Page  Blvd.  to  Easton  .^ve. ;  Illinois 
.■\ve.,  Chippewa  St.  to  Broadway ;  Oregon 
.\ve.,  Miami  St.  to  Potomas  St.;  Eichelberger 
St.,  Broadway  to  Virginia  Ave.:  Taylor  .^.ve., 
Margaretta  .\ve.  to  Kossuth  Ave. ;  Labadie 
-\ve.,  Union  Blvd.  to  .'Vdner  PI.;  Wisconsin 
-\ve.,  Chippewa  St.  to  Broadway:  Obear  .-^ve.. 
Penrose  St.  to  Carter  Ave. ;  Rush  PI.,  Kos- 
suth Ave.  to  Lee  .\ve. ;  Sacramento  .\ve., 
Cora  .\ve.,  West  492  feet ;  Tholoian  .^ve.. 
Grand  Ave.  to  Spring  Ave. ;  Crittenden  St., 
Missouri  Ave.  to  Indiana  Ave. ;  Crittenden 
St.,  Indiana  .^ve.  to  Jefferson  Ave.;  Virginia 
.Ave.,  Chippewa  St.  to  Winnebago  St. ;  Salena 
.St..  Cliippewa  .St,  to  Broadway:  Rosedale 
.\ve,.  Washington  .\ve.  t'l  Delmar  Blvd.:  Har- 
ris .\\e..  Kossuth  Ave.  1"  Lee  .Ave;  Kimberly 
-■\ve..  (ireer  Ave.  to  .Ashland  .\ve:  John  .A.ve., 
11th  St.  to  Von  Phul  St.;  Louisiana  .\ve., 
Neosho  St.  to  Osceola  St. :  Gasconade  St.. 
Pennsylvania  .\ve.  to  Minnesota  Ave.;  Grace 
-Ave.,  Gravios  Ave.  to  Fairvicw  Ave.:  Penn- 
sylvania Ave.,  Meramec  St.  to  Osage  St. : 
Newhouse  .Ave.,  Blair  Ave.  to  19th  St.;  Shaw 
.\ve.,  Tov\-er  .Ave.  to  King's  Highway  Blvd.; 
Sidney  St..  Wharf  to  1st  St.;  .\ngelica  St., 
Wharf  to  1st  St. 

Public  hearings  on  the  imprnvement  of  tin- 
following  streets  were  called  for  June  9: 
Terry  .Ave.,  Norwood  .\ve.  to  LTnion  Blvd.; 
Garfield,  Hodiamont  .Ave.,  west  122  feet; 
Koeln  .Ave.,  Vermont  .\ve.  to  Eugene  .Ave. ; 
Hornsl)y  .\ve..  Broadway  to  Newby  St.; 
Lloyd  .\ve..  Tamm  .Ave.,  west  393  feet;  Del- 
mar  Blvd..  Rosedale  .\ve.  to  Skinker  road: 
Delmar  Blvd..  Skinker  road  to  western  city 
limits ;    Byvard    PI..    Commonwealth    .Ave.    to 


Esplanade  St. :  i;>planade  St.,  Byron  PI.  to 
Tennyson  squari-. :  .Manhattan  .Ave.,  western 
city  limits  to  Leamington  Blvd. ;  Tennyson 
square,  Connnonwealth  .Ave.  to  Canterbury 
.Ave.;  Canterbury  .Ave.,  Ellendale  Ave.  to 
Western  city  limits;  Oxford  .Ave.,  western 
city  limits  to  Connnonwealth  .Ave. ;  Common- 
wealth .Ave.,  western  city  limits,  located  south 
of  Piccadilly  .Ave.  and  western  city  limits 
located  west  of  Tennyson  square ;  Piccaddily 
.Ave.,  Fyler  .Ave.  to  western  city  limits :  French 
-Ave.,  Grand  .Ave.  to  Eugene  .Ave.  to  10th  St. ; 
Cass  Ave.  to  Brooklyn  St. ;  Ktth  St.,  Brooklyn 
St.  to  intersection  with  Ilebert  St.;  Blair  .Ave., 
Biddle  St.  to  Wright  St.;  Natural  Bridge 
road,  Salisbury  St.  to  Grand  .Ave;  Clark  .Ave., 
Jefferson  .Ave.  to  Compton  Ave. ;  7th  St., 
Broadway  to  Park  Ave. ;  Mallinckrodt  St., 
Broadway  to  11th  St.  to  Florissant  .Ave.; 
Newhouse  Ave..  !9tli  St.  to  29th  St.;  9th  St., 
Pestalozzi  St.  to  Sidney  St. :  9th  St.,  Wyom- 
ing St.,  east  of  9th  St.  to  .Arsenal  St.;  11th 
St.,  Chouteau  Ave.  to  Gratiot  St.;  Sidnev  St., 
1st  St.  to  Broadway;  Madison  St.,  Wharf  St. 
to  Broadway:  .Angelica  St.,  1st  St.  to  11th 
St.;  Mount  St.,  2nd  St.  to  Broadway;  St. 
Charles  St.,  4th  St.  tn  7th;  Washington  .Ave.. 
12th  St.  to  18th  St.,  running  south  "of  Wash- 
ington Ave.;  9th  St.,  Market  St.  to  Wash- 
ington Ave. :  Bell  .Ave.,  Garrison  Ave.  to 
Grand  .Ave. 

Costello  Bros,  bought  a  car  load  of  the 
finest  mules  that  ever  left  the  National  .Stock 
Yards  in  East  St.  Louis,  which  they  shipped 
to  their  work  at  Hu.ghes,  O.,  on  the  Big  Four 
R.  R.  In  addition  to  this  job  they  have  an- 
other one  on  the  New  York  Central  R.  R  at 
Bicknell.   Ind. 

Trustees  iif  the  East  Side  Levee  and  Sani- 
tary District  met  in  East  St.  Louis  and  passed 
an  ordinance  adopting  plans  for  construction 
of  section  No.  4  of  the  front  levee,  the  prin- 
cipal feature  of  the  flood  protection  work  for 
the  east  side,  for  the  building  of  which  the 
'.tvee  and  sanitary  district  was  created.  Sec- 
tion 4  of  the  front  levee  is  two  miles  long, 
from  the  village  of  Brooklyn  at  the  Missis- 
sippi river  to  the  Pittsburg  dyke,  a  mile  below 
Eads  bridge.  The  ordinance  passed  by  the 
trustees  described  the  work  of  the  engineer- 
ing and  legal  departments  of  the  board  to  be 
the  getting  of  a  riglit-of-way  along  and  east 
of  the  recently  established  harbor  line,  paral- 
leling Front  St.  from  Church  St.  on  the 
south  to  a  point  opposite  the  Chicago  &  .Alton 
freight  house  on  the  north  and  on  the  East 
St.  Louis  Connecting  Ry.  and  the  Wiggins 
Ferry  Co.  The  ordinance  provided  the  metli- 
od  of  condemnation  and  for  exercise  of  the 
right  of  eminent  domain,  in  order  to  gain  use 
of  ground  necessary  to  build  the  levee  em- 
bankment. .As  surveyed,  the  levee  will  pass 
beneath  the  east  tower  of  Eads  bridge,  and 
necessitates  removal  of  rebuilding  of  the  Belt 
grain  elevator,  above  Eads  bridge.  Inside  the 
levee  all  railroad  tracks  except  on  the  b~ads 
bridge  approach  will  be  left  several  leet  be- 
low the  crown  of  tlie  levee,  thereby  giving 
East  St.  Louisans  opportunity  of  offering  an 
ordinance  providing  for  a  complete  and  satis- 
factory plan  of  track  elevation  to  obliterate 
all  steam  railroad  grade  crossings.  The  Na- 
tional Stock  Yards,  which  diverts  its  sewage 
from  the  yards  to  the  river  by  an  old  and 
inefficient  sewer,  has  ])laimed  tn  rebuild  its 
outlet  and  feeders  at  the  yards  at  a  cost  of 
$300,000.  The  new  outlet  'sewer  will  be  lui- 
derneath  the  new  levee.  Tlie  intake  of  the 
City  Water  Co..  above  the  stock  yards  out- 
let sewer,  will  also  be  reconstructed  be- 
neath the  new  levee,  involving  heavy  expendi- 
ture. The  estimated  cost  of  new  work  by 
the  railroads  made  necessary  by  the  construc- 
tion of  the  flood  protection  levee  within  the 
limits   of    East   St.    Louis   is   $l,500,0ii(). 

C.  W.  Grant  of  Grant  Bros,  passed  tlirough 
-St.  Louis  the  other  day  on  his  way  to  .Sher- 
idan, la.  Charley  informs  us  that  their  work 
at  Bicknell.  Ind  ,  will  be  finished  in  a  short 
time  and  are  in  the  market  for  more  work. 

The  .Alton,  Jaek^nnville  &  Peoria  Electric 
Ry.  will  liegin  track  laying  at  Godfrey,  III., 
on  May  15  on  their  extension  to  Jerseyxille. 
Ill,  and  expect  to  have  their  liifi-  in  operatinn 
between   .Alton  ;ind  Jerseyville  witliin  On  davs. 


A  large  power  house  is  being  erected  on 
Piasa  Creek,  nine  miles  out  of  .Alton,  111. 

L.  J.  Smith  and  L.  A.  Nutter  of  the  L.  J. 
Smith  Construction  Co.  spent  a  couple  of 
days  in  town  last  week. 

J.  W.  Skinner  is  offering  his  farm  at  Chad- 
wick,  Mo.,  for  sale  and  will  devote  all  his 
time  in  the  future  to  his  bridge  and  concrete 
contract. 

Bids  for  work  on  the  board  of  education 
property,  amounting  to  more  than  $100,000, 
were  opened  by  the  committee  on  school 
buildings  of  the  board  of  education.  The  bids 
were  for  work  on  the  Froebel,  Washington, 
Simmons,  Benton  and  Central  high  schools 
and  the  board  of  education  building.  The 
lowest  bid  in  each  case  will  be  recommended 
for  approval  to  the  board  of  education  at  its 
meeting  next  Tuesday  night.  Of  seven  bid- 
ders for  general  work  on  the  Froebcl  school 
building.  Nebraska  Ave.  and  Winnebago  St., 
Geo.  Mocller  &  Co.  were  low'est  with  a  bid  of 
$20,900.  The  following  were  low  bidders  on 
the  other  contracts  for  the  same  building : 
Gas  fitting,  plumbing  and  sewering,  Henry  D. 
M.  Doerner,  $1,921 ;  heating  and  ventilating 
apparatus,  O'Mara  Heating  Co.,  $15,380;  heat 
regulation,  National  Regulator  Co..  $1,215; 
wiring,  E.  A.  Koenemann  Electric  Co..  $4,1<H); 
vacuum  cleaning.  Vacuum  Cleaning  Co.,  $1,- 
220.  The  sum  of  these  bids  is  $50,730.  The 
following  were  the  lowest  Iiidders  for  work 
on  the  Washington  school,  Euclid  and  Foun- 
tain .Ave. :  General  work.  Wall  Bros.,  $28,- 
001 :  plumbing,  sewering  and  gas  fitting,  Henry 
D.  AI.  Doerner,  $2,494;  heating  and  ventilat- 
ing, O'.Mara  Heating  Co.,  $12,900;  heat  regu- 
lation. National  Regulating  Co.,  $1,249;  wir- 
ing. Eclipse  Electric  Co.,  $-3,080 :  vacuum 
cleaning,  Spencer  Turbine  Cleaner  Co.,  $1,235; 
total  $50,299.  The  Spencer  Turbine  Cleaner 
Co.  was  also  the  lowest  bidder  for  the  vacu- 
um cleaning  of  the  Simmons  and  Benton 
schools,  with  bids  of  $1,345  and  $1,312,  re- 
spectively. John  F.  Ruth  bid  lowest  of  eight 
bidders  for  putting  standard  fire  windows  and 
doors  in  the  board  of  education  building, 
$7,170.  John  B.  Sills  was  low  with  a  bid  of 
$724  for  changes  in  the  Central  high  school 
auditorium. 

P.  J.  Murphy,  Moberly,  Mo.,  has  15,000  yds. 
of  good  track  work  on  the  Burlington  R'  R. 
south  of  Beardstown,  111.,  to  sub-let.  In  ad- 
dition to  this  Murphy  is  filling  a  bridge  for 
the  Wabash  R.  R.  at  IMoravia.  la. :  also  one  at 
.Alvia,  la.  He  is  also  building  a  reservoir 
for  the  same  company  at  Mexico,  AIo.,  and  is 
putting  in  a  spur  for  the  same  company  at 
Woodland. 

E.  A.  Wickham  &  Co.,  Council  Bluffs,  la., 
have  a  lot  of  nice  work  on  the  Rock  Island 
R.  R.  to  let  in  quantities  to  suit  outfits. 

Jim  Cary  of  Cary  Bros,  is  here  buying  a 
lot  of  supplies  and  tools  to  be  added  to  their 
iiutfit  at  work  on  the  levee  near  Cora  City,  111. 

Alike  Conroy  has  finished  his  work  on  the 
-Alton,  Jacksonville  &  Peoria  Electric  line  in 
Illinois.  His  outfit  is  resting  up  at  Godfrev, 
III. 

L.  E.  Hamblet.  the  local  manager  of  the 
Petersen  &  Fell  Boarding  &  ComnVissary  Co. 
is  in  the  north  looking  after  a  lot  of  new 
camps  and  boarding  outfits  that  his  company 
are  starting  in  this  territory. 

B.  F.  Bush,  the  new  president  of  the  Mis- 
souri Pacific  R.  R.,  evidently  brought  a  lot  uf 
.alarm  clocks  with  him  when  he  came  to  St. 
Louis  and  has  woke  up  the  Alissouri  Pacific 
R.  R.  During  the  past  week  this  road  has  put 
on  over  2,-50n  section  men.  Sections  that  for- 
merly had  two  or  three  men  in  tliem  now 
have  from  8  to  15,  and  it  is  only  a  matter  of 
time  before  Mr.  Bush  will  have' the  Missouri 
Pacific  as  he  stated  wdien  he  arrived  here,  the 
Pennsylvania  R.  R.  of  the  west. 

C.  'L.  Petersen  of  the  Petersen  &  Fell 
Boarding  &  Conmiissary  Co.  is  here  adding  .1 
lot  of  new  boarding  camps  on  the  Missouri 
Pacific  R.  R. 

Railroad  labor  is  .getting  very  scarce  here. 
During  the  past  week  the  Alissouri  Pacilic 
put  on  in  the  neighborhood  of  2.500  men. 
The  government  engineers  and  contractors  on 
the  Mississippi  and  Alissouri  rivers  have  also 
doubled    their     fcjrces.     Several    new    electric 
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lines  began  track  laying.  Quite  a  boom  in 
the  labor  market  here.  No  trouble  for  all 
the  good  laborers  in  the  country  to  get  work 
tf  they  will  come  to  St.  Louis. 

Pat  Hannon  of  Hannon  &  Hickey  came  in 
from  their  Kansas  City  Southern  R.  R.  work 
at  Richards,  Mo.  They  have  this  work  well 
under  way  now  and  all  the  material  and  sup- 
plies on  the  ground. 

J.  \V.  Wright.  Jr.,  of  Union  Springs.  .\la.. 
is  constructing  the  Jackson,  Dycrsburg  & 
Northwestern  R.  R.  between  Jackson  and 
Dyersburg.  Tenn. 

T.  J.  Dolan,  the  hustling  wide-awake  sec- 
retary and  treasurer  of  the  International 
Brotherhood  of  Steam  Shovel  &  Dredgemen. 
was  with  us  a  day.  As  usual,  one  of  the 
busiest  men  we  ever  saw.  Left  here  for  Chi- 
cago, promising  a  return  call  shortly. 

Nebraska. 

Surveyors  of  the  Union  Pacific  arc  now  in 
the  field  running  lines  for  the  extension  of 
the  Kearney  &  Black  Hills  branch  from  Cal- 
laway, Neb.,  to  Gandy  or  further.  Grading,  it 
is  said,  will  be  commenced  in  a  short  time. 
This  project  was  mentioned  in  our  last  issue. 

Nevada. 

It  is  reported  in  Tonopah  that  the  Las 
Vegas  &  Tonopah  R.  R.,  A.  Maguire.  Chief 
Engineer.  Los  .'Angeles,  Cal.,  is  planning  in 
the  near  future  to  extend  its  line  from  (ioM- 
ficld  to  Tonopah. 

New   Mexico. 

It  is  reported  that  the  property  of  the  Al- 
buquerque Eastern  Ry.  Co..  which  was  re- 
cently placed  in  the  hands  of  a  receiver,  will 
lie  purchased  by  the  .Atchison.  Topeka  &  Santa 
Fe.  The  holdings  consist  of  a  railroad  grade. 
4-5  miles  long,  running  from  Moriarty,  on  the 
Mexican  Central,  to  Albuquerque,  and  a 
branch  line  into  the  Hagan  coal  fields,  18 
miles.  By  utilizing  these  grades  the  Santa  Fe 
can  enlarge  its  present  system  in  New  Mexico 
to  good  advantage,  it  is  claimed. 

It  is  rumored  in  East  Las  Vegas,  N.  M.,  that 
the  Santa  Fe  system  has  had  surveys  com- 
pleted for  the  proposed  Colmor  cutoff  and 
that  work  will  be  started  early  this  summer. 
The  cutoff  will  begin  some  few  miles  east  of 
Syracuse,  Kas.,  and  shoot  straight  across  the 
country  in  an  air  line  through  strips  of  Kan- 
sas. Colorado  and  New  Mexico  to  Colmor,  CO 
miles  east  of  Las  Vegas. 

New  York. 

®The  Rome  &  Osceola  R.  R.  Co.,  according 
to  advices  from  Rome,  N.  Y.,  has  awarded 
two  contracts  for  grading  its  roadbed.  Henry 
Albrecht,  .\va.  N.  Y.,  got  3,700  ft.  and  Re- 
member Kent  2,100  ft. 

The  Buffalo,  Lockport  &  Rochester  Ry. 
(electric).  Rochester.  N.  Y..  is  expending  con- 
siderable money  in  improvements.  These  in- 
clude the  double  tracking  of  about  five  mile; 
of  the  road.  Eventually  the  whole  line,  from 
Lockport  to  Rochester,  will  be  double  tracked. 

Rapid  progress  is  being  made  with  the 
work  on  the  site  of  the  new  station  of  the 
New  York  Central  &  Hudson  River  R.  R..  at 
Rochester.  Specifications  for  the  superstruc- 
ture have  been  completed  and  it  is  expected 
that  bids  will  he  asked  this  week.  These  bids 
will  probably  be  opened  about  the  middle  of 
June. 

The  state  legislature  is  reported  to  have 
passed  the  bill  giving  to  city  officials  of  Buf- 
falo the  right  to  contract  with  the  Delaware. 
Lackawanna  &  Western  R.  R.,  for  terminal 
improvements   in    that   city. 

The  Grade  Crossing  Commission  of  Buffalo 
is  stated  to  have  reached  an  agreement  with 
the  Erie  R.  R.  for  the  elimination  of  cross- 
ings at  grade  on  its  line  between  Walden  .^ve. 
ai'd  Military  Road,  skirting  the  northerly 
boundary  of  the  city. 

The  Skaneateles  R.  R.,  S.  A.  Kane.  Secre- 
tary. Skaneateles,  N.  Y.,  proposes  to  extend 
its  line  through  Elbridge  to  Jordan.  The 
company  at  present  operates  five  miles  of 
standard  gage  steam  line. 

Officials  of  the  New  York  Central  &  Hud- 


ture  of  $500,000  this  summer  for  the  installa- 
tion of  additional  signal  systems  between 
New  York  and  Buffalo. 

North  Carolina. 

The  Raleigh  iS:  Southport  Ry.,  J.  A.  Mills, 
President,  Raleigh,  N.  C,  now  operating  04 
miles  of  standard  gage  line,  is  reported  to  be 
about  ready  to  let  contracts  for  building  a  25- 
niile  branch  from  Lillington  to  Sanford,  N.  C. 

The  Piedmont  Ry.  &  Electric  Co.,  has  been 
chartered  with  a  capital  stock  of  $1,000,00(1 
and  proposes  to  build  and  operate  electric 
railways  connecting  Burlington,  Graham,  Haw 
River,  Hopedale,  Carolina  and  Glenco.  The 
incorporators  are  J.  M.  Cook  and  A.  L.  Davis 
of  Burlington,  N.  C,  and  E.  S.  Parker,  Jr., 
Graham,  N.  C. 

.\  railroad  is  projected  to  extend  from  .An- 
drews to  .'\quone  in  Macon  County.  The  line 
will  be  about  15  miles  long  and  will  be  built 
by  the  owners  of  timber  lands  on  the  upper 
Xantahals  River.  Surveys  for  the  line  were 
made  about  six  months  ago. 

Ohio. 

®Bids  were  opened  April  29  by  the  County 
Commissioners  at  Cleveland,  O.,  for  labor 
and  material  for  the  elimination  of  the  grade 
crossing  of  the  Penna.  and  W.  &  L.  E.  Rail- 
roads at  Dunham  Road,  in  Bedford  Township, 
by  the  construction  of  an  overhead  bridge 
across  the  railroads  on  Dtuiham  Road  be- 
tween Granger  Road  and  Bedford  Road.  The 
contract  for  the  substructure  was  awarded  to 
T.  B.  Husband,  3,706  E.  71st  St.,  Cleveland, 
O.,  at  $47,479 ;  the  contract  for  the  super- 
structure was  awarded  to  McMvler  Interstate 
Co..  Bedford,  O.,  at  $26,310. 

®The  Cleveland,  Cincinnati,  Chicago  &  St. 
Louis  Ry.,  G.  P.  Smith,  Chief  Engineer, 
Cincinnati,  O.,  has  recently  let  to  the  Walsh 
Construction  Co.,  of  Davenport,  la.,  a  con- 
tract for  grading  and  masonry  for  second 
track  and  grade  reduction  work  between 
Sharon ville  and  Kyles,  O.  About  2.200,000 
cu.  yds.  of  grading  are  involved  and  about 
20,000  cu.  yds,  of  concrete. 

Cleveland,  Cincinnati.  Chicago  &  St.  Louis 
Ry.  expects  to  make  extensive  ituprovements 
and  extensions  to  its  Sharonville  yards,  the 
work  involving  a  round-house,  turntable,  coal 
dock,  cinder  pit  and  other  equipment,  together 
with  about  12  miles  of  additional  vard  tracks. 

The  Hills_  &  Dales  Ry.  Co.  of  Dayton,  re- 
cently mentioned  in  these  columns,  has  filed 
an  amendment  to  its  articles  of  incorporation, 
wherelw  its  name  is  changed  to  the  Dayton 
Power  &  Light  Co. 

The  State  Legislature  has  passed  the  bill  of 
Senator  Bader  of  Cincinnati  granting  to  the 
city  of  Cincinnati  the  right  to  issue  $-500,000 
bonds  for  the  construction  of  terminals  for 
the  Southern  railroad,  owned  by  the  city. 

The  Cincinnati,  Hamilton  &  Dayton  Ry,.  E, 
H,  .Alfred.  General  Superintendent,  Cincin- 
nati. O,,  will  expend  $400,000  this  summer  in 
improving  the  road  between  Cincinnati  and 
Toledo.  The  principal  improvements  will  con- 
sist of  double-tracking  and  extension  of  pass- 
ing sidings  at  places  where  the  traffic  makes 
the  move  necessary.  North  of  Hamilton  there 
will  be  about  two  miles  of  second  track  laid 
and  north  of  Dayton  the  second  set  of  rails 
v/ill  be  laid  for  about  four  miles.  The  total 
amount  of  new  track  to  be  put  down  ap- 
proximates ten  miles. 

.\  conference  was  recently  held  by  City  En- 
gineer F.  M.  Lillie,  Youngstown.  O..  and  IT. 
H,  .-Mthouse,  representative  of  the  Erie  and 
Pittsburg  &  Lake  Erie  R.  R,.  in  regard  to  the 
elimination  of  grade  crossings  in  that  city. 

The  Court  of  Cnmmo'n  Pleas  has  sustained 
the  curative  ordinance  passed  a  short  time 
ago  by  the  City  Council  of  Cleveland  provid- 
ing for  the  elimination  of  the  grade  cross- 
ings at  Madison  and  Lake  Aves.  N,  W,,  over 
Lake  Shore  tracks.  The  names  of  the  two 
avenues  were  omitted  from  the  ordinance 
passed  last  fall  providing  for  the  issuance  of 
$2,000,000  in  bonds  for  elimination  of  a  dozen 
.grade  crossings  over  tracks  of  the  Lake 
Shore.  Pennsylvania  and  Nickel  Plate  roads. 
The  suit  to  enjoin  the  publication  of  the  Mad- 
son  River  R,  R,  have  authorized  the  expendi-       ison   Ave,   and   Lake   Ave.   curative   ordinance 

•I*  indicates  work  now  open  for  bids.     ®  indicates  a  contract 


and  use  of  the  funds  provided  in  the  $2,000,- 
000  bond  issue  ordinance  passed  last  fall  was 
a  purely  friendly  action.  The  city  law  de- 
partment filed  a  demurrer  to  the  petition  and 
the  demurrer  was  sustained  by  the  Judge,  who 
held  that  both  ordinances  are  valid.  Work  on 
plans  for  the  dozen  grade  crossing  elimina- 
tions can  now  proceed.  Robert  Hoffman  is 
City  Engineer  of  Cleveland,   O. 

An  official  of  the  Cleveland,  Akron  &  Col- 
umbus Ry.,  advises  that  the  company  does  not 
contetuplate  the  extension  of  any  second  track. 
It  was  reported  that  the  company  was  plan- 
ning to  extend  its  second  track  south  from 
East  L^nion, 

Oklahoma. 

The  state  election  board  has  completed  the 
final  count  of  the  returns  on  the  recent  elec- 
tion on  the  proposed  amendments  to  article  9, 
section  9;  of  the  constitution  to  permit  the 
consolidation  of  railway  lines  which  shows 
that  the  proposed  amendment  lost  by  a  ma- 
jority of  4,894.  The  total  vote  for  the  amend- 
ment was  41,768.  against  46,662,  total  vote  cast 
in  the  election  88,430. 

.Announcement  has  been  made  that  the  Ok- 
lahoma Union  Traction  Co.,  A.  A.  Small, 
President,  Tulsa,  Okla,,  will  build  two  miles 
more  of  city  street  car  lines  to  go  south  on 
Guthrie  Ave.,  a  mile  from  4th  Street,  then 
east  J4  mile  and  south  '4  mile  at  Tulsa. 

Oregon. 

The  Portland,  Eugene  &  Eastern  Ry.  Co,, 
502  Fenton  Bldg.,  Portland,  is  reported  as 
about  ready  to  begin  work  on  its  loop  sys- 
tem at  Salem. 

®It  is  reported  in  railroad  circles  that  the 
Oregon  Short  Line  Ry.  Co.  has  awarded  the 
contract  for  the  construction  of  its  Camas 
Prairie  R.  R.  to  Kilpatrick  Bros.  &  Collins. 
Beatrice,  Neb,,  and  that  actual  construction 
work  will  be  started  at  once. 

Track  laying  was  started  May  1  on  the 
North  River  branch  of  the  Oregon-Washing- 
ton Ry,  &  Navigation  Co,  Grading  of  the  en- 
tire branch  extending  from  Cosmopolis  12 
miles  into  the  timber  tracts  southeast  of  Grays 
Flarbor  has  been  completed.  The  line  will  be 
completed  for  the  present  only  as  far  as  the 
summit. 

.\t  a  meeting  held  recently  by  the  citizens  in 
the  vicinity  of  Mulino,  Ore.,  $.5,000  was  sub- 
scribed for  the  construction  of  the  Clackamas 
Southern  Ry.  from  Oregon  City  through  the 
Mollalla  Valley,  Grading  work  is  progress- 
ing nicely  from  Oregon  City  and  will  be 
rushed  as  far  as  Beaver  Creek, 

Pennsylvania. 

®J,  G,  McGuire  &  Co,,  New  Brighton.  Pa., 
have  been  awarded  the  contract  by  the  Wood- 
lawn  &  Southern  Street  Ry.  Co..  for  the 
construction  of  an  electric  line  between  Wood- 
lawn  and  Aliquippa,  with  a  branch  to  New 
Sheflield.  Pa,  The  new  line  is  owned  by  the 
Jones  &  Laugblin  Steel  Co.,  Pittsburg,  and  it 
is  intended  to  meet  the  necessities  of  the 
workiuen  at  the  new  Aliquippa  works  of  the 
company,  and  provide  transportation  from 
the  hornes  of  the  men  to  the  various  depart- 
ments of  the  plant.  In  Woodlawn  the  line 
will  run  through  the  main  business  street 
known   as   Franklin   .\ve. 

The  Willianisport  Passenger  Ry.  Co..  Wil- 
liamsport.  Pa„  is  planning  to  build  a  branch 
from  Market  St.  and  Southern  .Ave,,  at  Wil- 
lianisport, to  the  new  Carey  aiuusement  park 
at  the  southern  end  of  Market  St. 

.\n  official  writes  that  there  is  no  construc- 
tiun  contemplated  now  for  the  extension  of 
the  Lake  Erie  &  Pittsburg  Ry.  to  Pittsburg. 

The  Conewago  &  Southern  R,  R,  Co,  has 
been  chartered  with  a  capital  stock  of  $150,000 
;nul  proposes  to  operate  eight  miles  of  line  in 
.\dams  county,  extending  from  Biglerville 
through  .\rendtsville  to  Cashtown.  The  offi- 
cers are:  President.  H.  W.  Hahmblin.  Har- 
risburg,  and  these  directors :  M.  -A,.  Garvin 
and  J,  .1,  Garvin,  Gettysburg:  Mark  E.  John- 
son. Millersburg:  Paul  Voorhees  and  J.  H. 
Freeland.  Harrisburg:  D.  M.  Sheeley  and  J. 
-A.  Deardorf.  Cashtown,  and  J,  .A,  Kane. 
.Arendtsville. 
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Tlie  Centre  Brick  Ry.  Co.  has  been  incor- 
porated with  a  capital  stock  of  SJO.OOO.  The 
incorporators  are  \V.  D.  Lerby,  W.  G.  Bunkie, 
Ellis  L.  Orvis,  Bellefonte,  Pa. 

Rhode  Island. 

The  Governor  of  Rhinle  Island  has  signed 
the  bill  by  which  the  Grand  Trunk  Ry.  se- 
cures a  right  of  way  to  a  tide-water  terminal 
in  Providence  for  its  subsidiary,  the  Southern 
\ew  England  Ry.  The  bill  provides  for  ac- 
cess by  the  Grand  Trunk  to  its  proposed  docks 
by  passing  over  and  under  the  tracks  of  the 
New  York,  New  Haven  &  Hartford  railroad. 
The  bill  was  in  the  form  of  an  ainendment 
to  the  charter  of  the  Southern  New  England 
Ry.  Co.,  and  had  been  mutually  agreed  upon 
by  the  Grand  Trunk  and  New  Haven  inter- 
ests. It  is  expected  that  the  Southern  New 
England  will  immediately  file  amended  arti- 
cles of  incorporation  and  begin  the  actual 
construction  of  its  roadbed  from  Palmer, 
Mass.,  a  terminal  of  the  Central  Vermont, 
another  Grand  Trunk  subsidiary,  to  a  point 
on  the  Providence  water  front  near  the  new 
state  docks.  Under  the  provisions  of  the 
amendment  the  Grand  Trunk  is  given  right 
of  way  to  its  docks  across  the  New  Haven 
road's  tracks,  crossing  the  latter  at  grade  in 
one  place  and  through  a  tunnel  beneath  in 
another.  By  the  terms  of  the  agreement 
reached  between  the  railroads,  the  New  Haven 
will  defray  the  expenses  of  construction  of 
the    tunnel. 

Santo  Domingo. 

-Senor  Don  Federico  Wlasiiuez.  minister  of 
Finance  of  Santo  Domingo,  has  gone  to  New 
York  for  the  purpose  of  closing  a  contract 
with  the  owners  of  the  Sanchezna  Vega  R.  R. 
to  continue  the  Dominican  Railroad  to  the 
capital.  He  desires  the  approval  of  the  Amer- 
ican government  for  this  and  for  the  building 
of  six  highways.  It  is  purposed  to  spend 
$50ii,000  on  the  improvement  of  the  Puerto 
Plata-Santiago  Railroad  and  the  building  of  a 
custom  house  at  Puerto  Plata. 

South   CaroHna. 

®The  Piedmont  Traction  Cu..  which  has 
grading  work  under  way  for  an  interurban  line 
through  the  Carolinas,  has  awarded  the  con- 
tract for  practically  the  entire  electrical  equip- 
ment of  the  line  between  Charlotte  and  Green- 
wood, S.  C,  to  the  Westinghouse  Electrical 
&     Manufacturing     Co.     of      Pittsburg,     for 

$;wo,ooo. 

No  definite  steps  have  been  taken  as  yet 
for  the  proposed  electric  railway  from  Cam- 
den to  Sumter,  S.  C,  mentioned  in  our  issue 
of  April  ■J6.  The  surveys  have  not  been  made, 
and  the  project  is  yet  in  a  tentative  state.  It 
is  hoped,  however,  to  have  something  done 
this  year.  The  projected  length  is  31!  >  miles. 
Robt.   E.  Sharp,  Remliert,  S.  C,  is  interested. 

According  to  reports  from  Columbia,  S.  C, 
grading  work  is  progressing  rapidly  on  the 
projected  railroad  from  Wards,  S.  C.,  on  the 
.Southern  Ry.,  between  Columbia  and  .\ugusta, 
to  Saluda. 

Tennessee. 

The  Nashville  &  Gallatin  Interurban  Co..  H. 
H.  Mayberry,  President,  Nashville,  Tenn.,  will 
probably  have  plans  and  specifications  for  its 
proposed  line  completed  this  month  and  will 
have  construction  work  started  in  July.  It  is 
planned  to  have  the  line  in  operation  in  16 
months.    The  road  will  be  about  'In  miles  long. 

A  mass  meeting  attended  by  representatives 
from  a  dozen  cities  of  Tennessee  and  North 
and  .South  Carolina  was  held  at  Knoxville 
recently  to  lend  assistance  to  the  movement  to 
connect  Knoxville  and  Greenville.  S.  C,  by 
railroad.  The  Knoxville,  .Sevierville  &  East- 
ern has  recently  been  built  30  miles  east  of 
Knoxville  and  the  Greenville  &  Knoxville  30 
miles  west  from  Greenville,  leaving  a  90  mile 
ling  to  be  built.  Presidents  of  these  two  roads 
were  present  and  pledged  themselves  to  con- 
nect their  lines  if  proper  support  is  given. 

The  Lake  View  Traction  Co.,  North  Mem- 
phis .Savings  Bank  Bldg.,  Memphis,  is  plan- 
ning to  have  extension  work  started  shortly 
on  its  lines  south  from  Lakeview.  The  line 
will  be  extended  to  Walls,  Miss.,  immedi.itelv 


and  later  to  Clarksdalc.  In  or<ler  to  comply 
with  the  conditions  of  the  franchise  given  the 
company  it  will  extend  its  line  north  from  its 
present  terminal  in  New  South  Memphis  to 
terminal  headquarters  at  Union  Ave.  and 
South  3rd  St.  by  Jan.  1  of  next  year.  J.  H. 
Sullivan,  former  superintendent  of  the  Frisco 
system  in  Memphis,  has  been  elected  presi- 
dent of  the  Lakeview  Traction  Co.  Other  of- 
ficers have  been  elected  as  follows :  Vice- 
president,  Walter  Goodman :  secretary,  J.  R. 
Pleasants:  treasurer,  P.  S.  Smithwick;  direc- 
tors. R.  F.  Tate,  R.  T.  Faut,  J.  S.  Robinson, 
B.  G.  Henning,  W.  A.  Percy,  R.  H.  Ncbhut, 
D.  D.  Saunders. 

Great  progress  is  reported  in  the  plans  of 
the  New  Orleans,  Mobile  &  Chicago  for  the 
extension  of  its  system  from  Middlctown, 
Tenn.,  to  Jackson,  a  distance  of  40  miles,  and 
ultimately  to  the  Ohio  river.  W.  F.  Owen, 
Mobile.  .'Ma.,  is  vice  president  and  general 
manager  of  the  company. 

Texas. 

Engineers  of  the  Southern  Traction  Co. 
have  been  working  south  of  Dallas  restaking 
the  survey  from  Dallas  to  Ferris.  Surveying 
outfits  of  the  Fred  A.  Jones  Construction  Co., 
Dallas,  have  been  laying  routes  for  the  South- 
ern Traction  Co.'s  interurban  lines  from  Dal- 
las to  Corsicana  and  Dallas  to  Waco. 

.\  company  is  to  be  incorporated  shortly  to 
construct  and  operate  the  proposed  Dallas- 
Denton  interurban  line.  It  is  planned  to  in- 
corporate with  a  capital  stock  of  $-500,000  and 
to  start  building  operations  from  the  Denton 
end  of  the  line,  the  construction  of  that  part 
of  the  line  lying  out  of  Denton  being  a  much 
easier  work  than  the  Dallas  end  of  the  line. 
Alvin   C.   Owsley,  Denton,  Tex.,  is  interested. 

A  mass  meeting  has  been  held  at  San  Diego, 
Te.x.,  to  discuss  ways  and  means  of  persuad- 
ing the  San  .Antonio  &  Brownsville  R.  R.  to 
come  through  San  Diego.  .-V  committee  of 
six  was  appointed  to  confer  with  the  railroad 
committee  of  San  Antonio,  as  follows: 
Charles  Hoffman,  R.  H.  Corbett,  W  W. 
Meek,  J.  W.  Shaw,  S.  H.  Woods  and  Judge 
Luby,  who  was  appointed  chairman  of  the 
committee. 

The  Waco,  Land,  Mining  &  Fuel  Co.,  Waco, 
which  is  to  open  a  new  coal  mine  near  Teague 
has  secured  right  of  way  for  the  track  to 
connect  the  mine  with  the  Trinity  &  Brazos 
Valley.  Work  will  begin  immediately,  it  is 
said. 

The  Wichita,  Falls  &  Southern  Ry.,  R.  A. 
Thompson,  Chief  Engineer,  Wichita  Falls, 
has  entered  into  contract  with  citizens  of  Gra- 
ham for  the  extension  of  the  line  to  that  town 
from  New  Castle,  the  contract  calling  for  a 
bonus  of  $3.5.000  and  right  of  way  from  New 
Castle  to  Graham,  a  distance  of  eleven  miles. 
The  road  is  to  be  in  operation  within  three 
months  and  work  will  be  started  at  an  early 
date.  Other  important  extensions  of  the 
Wichita  Falls  route  are  expected  to  be  an- 
nounced   shortly. 

The  Gulf,  Texas  &  Western  Ry.,  which,  as 
noted  in  our  last  issue,  is  projecting  several 
extensions,  has  made  a  proposition  to  the 
citizens  of  Fort  Worth  to  immediately  ex- 
tend the  line  to  that  city  from  Jermyn,  a  dis- 
tance of  about  7")  miles.  The  proposition  calls 
for  the  purchase  of  $2.5<t,000  of  bonds  of  the 
road  by  the  people  of  Fort  Worth.  It  is  ex- 
pected that  the  proposition  will  be  favorably 
acted  upon  and  that  thi'  construction  of  the 
extension  may  be  st;irted  this  summer.  The 
preliminary  survey  has  already  been  made.  B. 
B.   Cain,  Dallas,  Tex.,  is  General   Manager. 

The  State  Railroad  Commission  has  author- 
ized the  registration  of  $2,53li.000  in  bonds  for 
the  Houston  Belt  &  Terminal  Ry.  in  accord- 
ance with  the  recent  inspection  and  valuation 
by  its  engineer  on  betterments,  additional 
trackage  and   the   new   passenger   depot. 

It  is  reported  that  the  St.  Louis,  Browns- 
ville &  Mexico  R.  k.,  which  is  controlled  liy 
the  Frisco,  will  be  extended  up  the  valley  of 
the  Rio  Grande  fnan  Roma,  about  4-5  miles, 
during  the  present  ye;ir.  and  later  the  line 
will  be  continued  .along  the  border  to  Laredo. 

The  Palacios.  San  .\ntonio  &  Pecos  Valley 
R.  R.  is  reported  to  be  preparin.g  to  let  con- 


tracts for  the  building  of  the  first  30  miles 
on  its  line.  The  construction  work  is  to  be 
started  from  Palacios,  Tex.,  west  to  Francitas, 
in  Jackson  county,  thence  to  Edna.  .About 
two-thirds  of  the  right  of  way  northwest  to 
San  .-Xntonio  has  been  secured.  The  plans 
call  for  building  a  main  line,  with  branches  of 
160  miles.     H.  W.  Dean.  Palacios,  is  Manager. 

."Advices  received  from  Lubbock,  Texas, 
state  that  on  May  1  the  Lubbock-Coleman 
cutoff  of  the  .'Vtchison,  Topeka,  &  Santa  Fe 
Ry.  was  completed  and  thrown  open  to  traf- 
fic. The  new  line  is  part  of  the  Santa  Fe's 
new  shiirt  route  to  the  Pacific  and  gives  Lub- 
bock a  direct  line  to  Galveston  and  a  much 
shorter  route  to  Dallas  and  Fort  Worth. 

Judge  David  B.  Hill,  District  Court,  Dal- 
hart,  Texas,  is  reported  to  have  ordered  the 
sale  of  the  Enid,  Ochiltree  &  Western  R.  R. 
The  company  was  chartered  two  years  ago  to 
build  a  railway  easterly  from  Dalhart  to 
Enid,  Okla.,  a  distance  of  •2-50  miles,  and  a 
good  portion  of  it  was  .graded  across  the 
Panhandle  country. 

Utah. 

®The  Utah  Construction  Co.,  Ogden,  Utah, 
has  been  awarded  the  contract  for  grading  for 
112  miles  of  line  for  the  Oregon  Short  Line 
R.  R.  The  contract  includes  the  grading  for 
the  double  tracking  of  the  main  line  of  the 
road  from  Farmington  to  Ogden,  22  miles, 
from  Burley  to  Kelton  Pass,  a  distance  of 
(iO  miles,  in  Idaho,  and  for  the  grading  for 
the  south  side  line  from  Nyssa,  Ore.,  to 
Homedale,  Ida.,  a  distance  of  26  miles. 

The  Wasatch  R.  R.  Co.,  recently  incor- 
porated with  a  capital  stock  of  $100,000,  is 
planning  to  begin  w'ork  this  month  on  the 
reconstruction  of  the  old  railroad  to  Wasatch. 
Four  miles  of  the  line  is  now  in  condition, 
from  Mid  vale  to  a  point  beyond  Sandy,  and 
the  remaining  six  require  reconstruction, 
which  will  include  the  laying  of  new  ties. 
The  grade  and  roadbed  are  in  good  shape, 
and  the  rails  are  intact,  so  that  the  work  of 
putting  the  road  in  order  for  the  opening  by 
June  15  will  go  rapidly  forward.  .1.  G.  Jac- 
obs, Salt  Lake  City,  is  President. 

The  L'tah  Development  League,  upon  the 
request  of  the  Cedar  City  Commercial  Club,  is 
to  request  the  influence  of  several  senators  in 
obtaining  of  the  United  States  Geological 
Survey  right  of  w-ay  through  the  government 
lands  for  the  proposed  line  of  the  Utah  & 
Grand  Canyon  R.  R. 

Virginia. 

The  Norfolk  &  Western  Ry.  is  planning  to 
construct  a  1-mile  spur  from  its  Lamberts 
Point  main  line  near  Norfolk  to  the  ware- 
house of  Jones  &  Co. 

The  .Surry,  Sussex  &  Southampton  Ry.,  F. 
E.  Waters,  President,  90-5  Union  Trust  IBldg., 
Baltimore,  Md.,  is  extending  its  line  from 
Surry  courthouse  to  Smithfield  in  Isle  of 
Wight  county.  Nine  miles  of  the  extension 
have  already  been  graded. 

It  is  believed  that  construction  work  will  be 
started  this  year  on  the  proposed  90  mile  elec- 
tric line  of  the  Washington  &  Old  Dominion 
R.  R.  Co.,  mentioned  in  our  last  issue.  It  is 
stated  that  the  company  is  backed  by  the  syn- 
dicate headed  by  John  R.  McLean,  of  Cincin- 
nati, O..  which  controls  the  Great  Falls  & 
Old  Dominion  line,  now  operating  from 
Georgetown  through  Fairfax  county,  \'a. 

The  Henrico  &  Chesterfield  R.  R.  Co.  with 
headquarters  at  Richmond.  Va,.  has  been 
chartered  with  a  capital  stock  of  $20,000  to 
$-50,000  and  proposes  to  operate  ;i  li-mile  elec- 
tric line  from  Rid.ge  Church,  Henrico  county, 
to  Bonair,  Chesterfield  county.  The  officers 
of  the  company  are  as  follows:  Thomas  S. 
Winston,  president :  W.  O.  Burton,  vice  presi- 
dent :  W.  C.  Schmidt,  secretary  and  treasurer ; 
George  Bryan,  John  B.  Badenoch.  and  M.  G. 
Wright,  directors,  all  of  Richmond,  Va. 

(iood  progress  is  bein.g  made  by  Mrs. 
A.  M.  Moore,  Cleveland.  O..  with  the  plans 
for  the  construction  of  the  Blue  Ridge  Rail- 
road or  Rappahannock  Ry.  line  from  Wash- 
in.gton  in  Rappahannock  County,  Va.,  to  Cul- 
peper.  :i  distance  of  30  miles.     It  is  reported 


^  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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that  subscriptions  amounting  to  JlT.'j.nOO  have 
lieen  raised  in  Rappahannock  and  Culpeper 
counties,  V'a. 

Washington. 

The  Belhnghaiu  &  Skagit  Intorurl)aii  Co.. 
Hollinghani.  has  engineers  in  the  llelil  re-run- 
ning a  line  on  the  original  survey  from  Blan- 
chard  to  Avon  with  the  apparent  intention  ot 
establishing  a  route  entering  Mount  Vernon 
on  the  east  side  of  the  Skagit  river  instead  of 
by  way  of  West  Mount  Vernon.  The  line 
has  been  deSnitely  established  to  Blancliard. 
The  route  now  being  surveyed  is  practically 
the  route  adopted  three  years  ago  as  far  as 
Avon.  From  I^dysmith  it  runs  south  to  what 
is  known  as  the  Joe  Lcary  slough  and  then 
follows  along  the  west  side  of  Olympia  marsh 
around  a  point  at  the  old  Knutzcn  creamery. 
It  then  continues  south  to  .\von,  where  it 
crosses  the  river  and  runs  on  into  Mount 
Vernon. 

Good  headway  is  being  made  on  the  grade 
of  the  proposed  line  of  the  Chehalis  &  Cow- 
litz R.  R.  The  mayor  of  Chehalis,  Wash., 
has  signed  the  ordinance  providing  a  fran- 
chise for  the  company. 

.\dvices  from  Springdalc,  Wash.,  state  that 
active  construction  work  has  been  commenced 
on  tlie  new  Springdalc  &  Long  Railroad,  to 
extend  from  a  junction  with  the  Great  North- 
ern Ry.  at  that  place  to  the  site  of  the  new 
plant  of  the  Washington  Water  Power  Co.  on 
the  Spokane  River,  2'2  miles  south  of  Spring- 
dale.  Several  miles  of  the  right  of  way  have 
been  cleared,  and  at  a  point  two  miles  south 
of  town  two  grading  crews  are  at  work,  and 
the  grade  of  the  new  road  is  already  begin- 
ning to  assume  shape. 

Efforts  are  being  made  by  J.  J.  Ives.  Seat- 
tle, Wash.,  to  interest  Bellingham  citizens  in 
the  construction  of  the  contemplated  railroad 
from  Spokane  to  Bellingham.  through  Lin- 
coln, Okanogan,  Skagit  and  the  western  part 
of  Watcom  counties. 

West  Virginia. 

®Gilmore  &  Weaver,  Morgantown,  W.  Va., 
have  been  awarded  a  sub-contract  for  con- 
structing retaining  walls  on  the  new  line  of 
the  Buchannon  &  Xorthern  R.  R.  The  con- 
tract amounts  to  about  $.500,000.  Derrick  rub- 
ble stone  will  be  used  for  the  construction  of 
the  walls. 

At  a  recent  meeting  of  the  stockholders  of 
the    new     Fairmont,    Clarksburg    &     Grafton 


Traction  Co.,  at  Grafton,  the  following  offi- 
cers were  elected :  President,  Charles  F. 
Sutherland.  Morgantown ;  first  vice  president 
and  general  manager,  John  H.  Roberts,  Pitts- 
burg; second  vice  president,  C.  Lee  Reynolds. 
Cirafton;  treasurer,  .V.  B.  Corder,  Grafton; 
secretary,  Charles  C.  Benton,  Pittsbtirg.  It 
is  understood  that  construction  work  will  be 
begun  at  once. 

The  Gilmer  &  Parkersburg  R.  R.  Co.  of 
Glenville,  W.  Va..  has  been  chartered  with  a 
capital  stock  of  $-50,000  and  proposes  to  build 
a  line  from  Burnside  via  Glenville  to  P.irkers- 
Inirg.  W.  Va.  The  incorporators  include  -S. 
.\.  Hays,  Glenville,  C.  M.  Bennett  and  D.  W. 
O'Brien. 

The  Steubenville,  Wcllsburg  &  Wcirton  Ry. 
Co..  a  new  electric  railway  company,  has  re- 
quested the  Brooke  County  Commissioners, 
at  Wcllsburg,  to  co-operate  with  it  in  rebuild- 
ing the  highway  from  Wheeling  Junction  to 
llolliday's  Cove.  The  railway  company  pro- 
poses to  construct  its  trolley  line  between 
Steulienville  and  Weirlon  between  the  steam 
railroad  and  the  county  road.  The  proposi- 
tion is  that  the  county  court  shall  pay  $5,000 
toward  bringing  the  county  road  down  to  the 
grade  of  the  new  trolley  line.  This  would 
make  the  county  road  much  broader  and  of 
a  uniform  grade.  The  actual  cost  of  remod- 
eling the  countv  road  would  probably  be 
$15,000  or  $-20,000. 

.•\ccording  to  advices  from  New  Martins- 
ville, W.  Va.,  work  has  been  started  on  the 
preliminary  survey  on  the  Clarksburg  & 
Northern  R.  R.  to  be  constructed  from  New 
Martinsville.  W.  Va.,  to  Middlebourne.  Col. 
T.  Moore  Jackson,  Clarksburg,  W.  Va.,  who 
is  interested,  is  quoted  as  stating  that  work 
will  be  started  May  20. 

Canada. 

E.  A.  Studer,  formerly  at  Wesley,  la.,  is 
now  located  at  Swift  Current,  Sask.,  where 
he  has  a  contract  on  the  Canadian  Pacific 
R.  R.,  the  work  being  located  si.x  miles  south 
of  that  place. 

The  Grand  Trunk  Pacific  Ry.,  B.  B.  Kelli- 
her.  Chief  Engineer.  Winnipeg,  Man.,  will 
shortly  call  for  bids  for  the  erection  of  a  new 
station  in  Quebec.  Bids  for  the  railway  work 
shops  to  be  erected  at  Quebec  will  also  soon 
be  asked. 

George  H.  Pettit  and  ^^"illiam  C.  Perkins  of 
Niagara  Falls,  N.  V.,  have  applied  to  the  City 


Council  of  Welland,  Out.,  for  a  franchise  for 
the  Niagara  Frontier  Railway  which  proposes 
to  build  an  electric  railway  from  Niagara-on- 
ihe-Lake  to  Fort  Erie  along  the  Niagara 
River. 

The  Dominion  Minister  of  Railways  has 
announced  that  a  resolution  will  be  presented 
to  Parliament  providing  for  a  bond  guarantee 
for  the  Canadian  Northern  Ry.  that  will  in- 
sure the  speedy  construction  of  the  link 
from  Port  Arthur  to  Montreal.  The  Gov- 
ernment will  ask  Parliament  to  guarantee 
the  bonds  of  the  company  to  the  extent  of 
$35,000  per  mile  for  the  whole  distance  from 
Port  .\rthur  to  Montreal  via  Sudbury  and  the 
Ottawa  Valley.  From  Montreal  the  company 
will  have  access  to  the  seaboard  for  its 
through  freight  by  means  of  an  interchange 
of  traffic  at  Montreal  with  the  Intercolonial 
Railway.  From  Port  Arthur  to  the  Rockies 
the  line  is  already  completed,  and  is  now  head- 
ing for  its  Pacific  coast  terminus  near  Van- 
couver. The  Canadian  Northern  Ry.  now 
has  a  through  line  from  Ottawa  to  Quebec. 
It  is  proposed  to  begin  at  once  the  construc- 
tion of  a  line  branching  oft  from  this  at 
Hawkesbury  to  Montreal.  From  Ottawa  the 
road  will  run  on  the  south  side  of  the  Ottawa 
River  to  the  Chats,  about  thirty  miles  west 
of  Ottawa.  From  there  it  will  cross  the  Ot- 
tawa River  and  run  along  the  north  shore  to 
Portage  du  Fort,  where  it  will  again  cross 
the  Ottawa,  and  proceed  thence  nearly  in  a 
straight  line  to  Sudbury,  and  thence  along  the 
route  now  surveyed  to  Port  Arthur. 

The  capital  expenditure  of  the  Canadian 
Government  for  the  current  year  amounts  to 
$46,462,621,  largely  made  up  of  four  items — 
namely,  $27,000,000  for  National  Transconti- 
nental Ry.  construction,  $2,000,000  for  Hud- 
son Bay  Ry.  construction,  $2,.550,000  for  the 
Quebec  bridge,  and  nearly  $5,000,000  for  im- 
provements and  extensions  of  the  Intercol- 
onial Railway,  principally  in  Nova  Scotia. 

The  Canadian  Northern  Ry.  is  reported  to 
have  secured  the  Jesuit  College  site  on  Bleury 
St.  at  Montreal  as  a  location  for  terminals. 
It  has  been  known  for  some  time  that  the 
Canadian  Northern  Ry.  was  looking  for  a 
suitable  central  site,  and  from  time  to  time 
reports  were  spread  that  they  had  secured 
one.  To  reach  the  new  site  on  Bleury  St.  it 
will  be  necessary  for  the  company  to  tunnel 
under  the  mountain.  The  cost  of  the  new  ter- 
minal and  the  entrance  to  it  will  involve  the 
expenditure  of  $2,000,000  to  $3,000,0i>ii 
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California. 

®Commis«ioners  of  Yuba  County  at  Marys- 
ville,  Cal.,  have  awarded  the  contract  for  the 
construction  of  a  steel  bridge  over  Little  Dry 
Creek  to  the  Ross  Construction  Co..  at  $2,364 
and  $8.50  per  cu.  yd.  for  substructure.  Other 
bids  were  received  as  follows :  Jenkins  & 
Wells,  $2,533,  and  $11.50  per  yard  for  con- 
crete; Cotton  Brothers,  $2,480,  and  $9..50  a 
yard  for  concrete ;  Clark  &  Henery,  $2,448. 
and  $0  a  yard  for  concrete.  The  Judson 
Manufacturing  Company  also  entered  a  bid 
to  furnish  the  steel  for  the  structure  for  $8-56. 

City  Attorney  of  Pasadena.  Cal.,  has  en- 
tered into  an  agreement  with  the  Pacific  Elec- 
tric Ry.  Co.  to  build  culverts  at  California 
St.  and  Orange  Grove  Ave.  under  its  tracks. 
The  improvement  will  necessitate  an  expendi- 
ture of  about  $6,011(1. 

Florida. 

City  Council  of  St.  Augustine,  Fla..  on  May 
3.  approved  the  plans  and  specifications  for 
the  proposed  new  concrete  bridge  to  replace 
the  old  wooden  structure  spanning  the  San 
Sebastian  River  and  connecting  St.  Augustine 
with   New  Augustine  at  King  St. 

Advices  from  Tampa,  Fla.,  in  regard  to  the 
proposed  bridge  over  the  Hillsboro  River  at 
Lafayette  St.  state  that  the  proposition^  has 
not  advanced  sufficiently  to  make  any  definite 


statement   concerning  the  plans.     F.   T.   War- 
ren is  City  Engineer. 

Idaho. 

Commissioners  of  Lincoln  County  at  Sho- 
shone, Idaho,  have  appropriated  $3,000  for  the 
construction  of  a  new  bridge  across  the  Wood 
River  just  north  of  Gooding  to  replace  the  old 
structure.  Bids  fur  tlie  work  will  be  asked 
soon. 

Illinois. 

•J«Bids  will  be  received  at  Schmidt  Mound. 
between  East  St.  Louis  and  Collinsville,  up  tn 
2  p.  m.,  May  18,  for  the  construction  of  one 
steel  bridge  in  Nameoki  Township,  Madison 
County.  John  Schmitt,  Edgemont  Station, 
Route  No.  3,  East  St.  Louis,  Illinois.  Can- 
teen bridge: — Span,  60  ft;  roadway,  16  ft.; 
Plain  concrete  substructure.  Estimated 
amount  of  concrete,  about  135.1  cubic  yards. 
Excavation  will  be  in  black  loam  and  silt. 
Proposed  work  is  over  a  new  drainage  ditch. 
Nearest  railroad  station  is  Griswold,  on  the 
Vandalia,  I'-I.  miles.  Material  will  have  to 
be  shipped  in.  Superstructure  is  to  have  a 
removable  concrete  floor.  Field  connections 
to  be  bolted.  Commissioners  wish  bids  sub- 
mitted as  follows :  First,  one  new  abutment 
and  recapping  old  west  abutment  and  point- 
ing same;  second,  two  new  abutments  in  ac- 
cordance with  plans.  Work  to  be  completed 
on  or  before  June  20.  1011. 


^Bids  will  be  received  at  the  Town  Hall, 
Fulton,  111.,  up  to  2  p.  m..  May  27,  for  the 
construction  of  one  reinforced  concrete  bridge 
in  L'stick  Township,  Whiteside  County.  Earl 
Hollinshead,  Town  Clerk.  Fulton,  III.  Ed- 
land  Bridge — Span,  24  ft. ;  roadway.  22 
ft. ;  finished  roadway  to  bottom  of  foot- 
ings. 15  ft. ;  wings,  12  ft. ;  Estimated 
amount  of  concrete  in  structure,  90  cu. 
\ds. ;  reinforcing  steel,  0,373  lbs.  Nearest 
railroad  station,  L'nion  Grove  on  the  C.  &  N. 
W.,  7  miles ;  Fulton,  0  miles.  Gravel,  4  miles 
from  bridge  site ;  pit  gravel,  7.5c  per  cu.  yd. : 
creek  gravel,  25c  per  cu.  yd.  Haul,  about 
4.000  lbs.  Sand  in  gravel  is  rather  fine,  will 
need  reproportioning  or  extra  cement.  Pres- 
ent bridge  wood,  length  17  ft.  Excavation  will 
average  about  13  ft,  in  sandy  loam  and  clay. 
Work  to  be  completed  on  or  before  Julv  20, 
1911. 

•J«Bids  will  be  received  at  the  bridge  site, 
3  miles  from  Quincy,  111.,  up  to  2  p.  m..  May 
27.  for  the  construction  of  the  substructure 
for  a  bridge  in  Melrose  Township,  Adams 
County.  Jos.  Schonartb,  Town  Clerk,  R.  F.  D. 
No.  .5.  Quincy,  111.  Summer  bridge — Span.  80 
ft. :  roadway,  16  ft.,  height  of  abutments,  22  ft. 
Total  amount  of  concrete  in  the  new  abut- 
ment. 145  cu.  yds.  Nearest  railroad  station, 
Quincy  on  the  Wabash  and  Q.  lines,  3  miles 
south  on  21th  St.  Roads,  good.  Crushed  rock 
furnished  free  by  the  Commissioners  at  quarry. 


•J*  indicates  work  now  open  tor  bids.     ®  indicates  a  contract  let  recently. 
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2  miles  from  bridge  site.  Ordinary  flow  of 
stream,  4  ft.  deep  and  30  ft.  wide.  Excava- 
tion in  sand.  Piles  will  be  necessary.  Pres- 
ent structure  is  an  old  steel  arch  span  of  75 
ft.  South  abument  to  be  removed  and  rebuilt 
with  concrete.  North  abutment  to  be  pointed 
up  and  recapped  with  concrete  by  removing 
the  two  top  courses  of  stone.  Work  to  be 
completed  on   or  before  September   1,   1911. 

^•Bids  will  be  received  at  the  bridge  sites 
in  Richfield  Township,  .A.dams  County,  111., 
up  to  2  p.  m..  May  26.  for  the  construction  of 
two  bridges,  one  of  reinforced  concrete,  the 
either  reinforced  concrete  abutments  with  re- 
pairs for  old  steel  superstructure.  Flovd 
Finchum,  Town  Clerk,  R.  R.  No.  1,  Plain- 
ville.  III.  Hastings  Bridge — Span  of  old  steel 
bridge,  39  ft.,  resting  on  tubes.  Wanted  new 
concrete  abutments  to  be  built  back  of  the 
tubes;  45  ft.,  face  to  face;  cleaning  and  paint- 
ing of  the  present  steel  bridge,  new  steel 
stringers  with  white  or  burr  oak  floor.  Pres- 
ent tubes  not  to  be  disturbed.  Estimated  con- 
tents of  new  abutments,  52.5  cu.  yds. ;  rein- 
forcing steel,  2.202  lbs.  Nearest  railroad  sta- 
tion. Barry  on  the  Wabash,  7%  miles.  Gravel 
available  in  creek  bed.  free,  2  miles  from 
bridge  site,  E.xcavation.  north  side,  8  ft. ; 
.south  side.  4  ft.  in  sandy  loam  to  clay  or  rock, 
Dradge  Bridge — Span,  40  ft. :  roadway,  lU 
ft.;  reinforced  concrete.  Estimated  contents 
in  structure,  145.G  cu.  yds.;  reinforcing  steel. 
15.5ns  11-i.  Nearest  railroad  station,  Barry,  7 
miles.  Gravel  available  %  mile  from  bridge 
site  in  creek  bed  free.  E.xcavation  will  aver- 
age 12  ft,  in  sand  and  loam.  Earth  approaches, 
back  filling  and  macadam  or  gravel  wearin.g 
.surface  to  be  included  in  contract  for  the 
above  bridges.  Work  to  lie  completed  on  or 
before  September  15,  1911, 

4*P'ids  will  be  received  at  the  County 
Clerk's  office,  Virginia.  Ill,,  up  tn  2  ;30  p.  m.. 
Mav  25  ( readvertisemeut  of  bid  received 
May  11")  for  the  construction  of  the  following 
reinforced  concrete  bridges  in  the  County  of 
Cass.  L.  O.  Skiles.  Countv  Clerk,  Virginia. 
111. 

Span.         Roaiiway,  Cu.  yrls. 

Name,  No.  ft.  No.  ft.  concrete. 

Wilkev    6x.".  20  25.2 

Logue    5x5  20  24.1 

Gilbei-t    8  H!  43.5 

Suaar  Grove.  .  ,.         ,S  Ifi  46.9 

Nigger    Creek..  S  20  41.2 

Turner    4x6  20  39. .S 

Warner    6  16  42.1 

Mathews    6  16  57.6 

BeU    6  20  OS. 2 


Estimated  amount  of  concrete 
5   cu.   yds.;    reinforcing   steel, 


wings,  10  ft. 
in  structure, 
8,203   lbs. 

®W.  S.  Elder.  Dc  Land,  111.,  has  been 
awarded  the  contract  for  the  construction  of 
the  bridges  of  the  DeWitt  special  drainage 
district  at  $1.G74. 

SThe  contract  fi>r  the  reconstruction  of  a 
bridge  over  !Mud  Creek  near  Boyle's  Grove 
in  Treniont  Township  has  been  let,  accord- 
ing to  advices  from  Pekin.  111.,  to  Edward 
Cooney,  Tremont,  111.,  at  $1,541. 

®The  contract  for  the  construction  of  the 
proposed  new  Landau  .-Xve.  concrete  bridge 
over  Spring  Creek  was  awarded  by  the  High- 
way Commissioners,  Joliet,  111.,  to  Newkirk 
&  Powers  Construction  Co.,  Joliet.  111.,  at 
$4,200.  Citizens  hope  to  secure  next  the  con- 
struction of  a  new  bridge  across  Spring  Creek 
at    Ohio    St. 

©Commissioners  of  Iroquois  County  at 
Watseka,  111.,  have  awarded  the  contract  for 
the  construction  of  the  new  Hodel  bridge, 
west  of  Cissna  Park,  to  C.  A.  Weaver  &  Son, 
Clayton,  111.,  at  $2.17.5. 

Highway  Commissioners  of  New  Lenox 
Township  and  Manhattan  Township  recently 
held  a  meeting  at  New  Leno.x.  HI,,  to  con- 
sider the  matter  of  constructing  a  new  high- 
way bridge  on  the  New  Lenox-Manhattan 
line.  The  cost  of  the  work  will  be  divided 
between   the   two   townships. 

All  materials  for  the  above  bridges  will 
have  to  be  shipped  in.  Excavation  will  be  in 
sandy  loam  and  clay.  Numbers  3,  4,  5,  7,  8, 
and  |i  have  idam  concrete  sub-structures. 
W'ork  to  be  completed  c.n  or  lief  ore  Sept.  1, 
1911. 

Highway  Commissioners  of  Rosedale  Town- 
ship at  Rosedale,  111.,  recently  held  a  meeting 
to  consider  the  construction  of  the  proposed 
new  Groppel  branch  briilge.  H.  E,  Bilger. 
.\ssistant  Engineer  of  the  State  Highway 
Commission,  will  submit  plans  for  the  struc- 
ture. 


R.   re,    station, 

of   Cliandlervilie.    S   mi. 

E.  of  Cliandlervilie.  ;i  mi. 

E.  of  Pliiladelphia,  :;  mi. 

W.  of  Philadelphia,  5  mi. 

of   Philadelphia.    V2   mi- 

of  Palmerton,   %  mi. 

of  Palnieiton,  2V2  mi. 

of  Viisillia.    fi   mi. 

of   Philadelphi.-l.    4    mi. 


Total  lbs. 

steel. 

Nearest 

2,510 

E. 

2.240 

P. 

783 

N. 

783 

N. 

941 

E. 

2.722 

E. 

524 

E. 

524 

E. 

629 

N. 

■J>Bids  will  be  received  by  L.  E._  McGann, 
Commissioner  of  Public  Works.  Chicago.  111., 
until  11  a.  m..  May  25.  for  the  removal  of  the 
superstructure  and  substructure  of  the  35th 
St.  bridge  over  the  South  Branch  of  the  Chi- 
cago River  and  for  dredging  and  rock  exca- 
vation of  the  river  channel  at  the  site  of  the 
bridge.  The  work  includes  furnishing  labor 
and  material,  for  moving  and  disposing  of  the 
superstructure,  the  center  pier  and  center  pier 
protection  of  the  present  35th  St.  bridge,  in 
pulling  all  pile?,  in  dredging  the  river  chatmel 
and  in  blasting  and  excavating  any  non- 
dredgeable  hardpan  and  rock  within  certain 
boundarv  lines.  The  channel  to  be  dredged 
shall  have  a  width  of  about  130  ft.  and  shall 
extend  140  ft.  both  ways  from  the  center  line 
of  the  3oth  St.  bridge.  The  rock  to  be  ex- 
cavated is  an  impure  limestone  of  medium 
hardness.  The  approximate  quantity  of  ma- 
terials to  be  dredged  without  Idasting  riprap, 
loose  rock,  etc.,  is  7.000  cu.  yds.  .\pproxi- 
mate  amount  of  material  requiring  blasting  is 
4. Olio  cu,  vds.  above  a  plane  whose  elevation 
is  23  ft.  below  city  datum.  Approximate 
.•iiT'"niit  of  material,  between  planes  whose  ele- 
vations are  minus  23  ft.  and  minus  25  ft,  is 
1.000  cu.  yds.  Cash  or  certified  check  for 
Sl.iiOO   nuist  accompany  proposal. 

®The  contract  for  the  construction  of  the 
concrete  and  steel  bridge  in  Libertyville 
township.  111.,  has  been  let  by  the  Commis- 
sioners at  the  Town  Clerk's  office,  Liberty- 
ville. 111.,  to  Breemm  Bros.,  Libertyville,  111., 
at  $1,585.  The  structure,  according  to  plans 
is  as  follows:  Span.  25  ft.:  roadway.  20  ft.; 
finished  roadwav  to  bottom  of  footings.  13  ft.; 


.•\dvices  from  .\urora.  111.  state  that  Wil- 
liam C,  Elannigan.  City  Clerk,  has  advertised 
for  bids  on  the  $:30,000  bond  issue  to  cover 
the  cost  of  erecting  the  proposed  Illinois  .Ave. 
bridge.  The  contract  for  the  bridge  will  be 
let  shortly  after  the  disposal  of  the  bonds 

Indiana. 

•J«Bids  will  be  received  until  10  a.  m.,  June 
C,  by  Commissioners  of  Shelby  County,  Shel- 
byville,  Ind.,  for  the  construction  of  certain 
culverts,  abutments,  etc,  G.  B,  Huntington  is 
Countv    .Auditor. 

•{•Bids  will  be  recei\ed  until  2  p.  m.,  June 
6,  by  Commissioners  of  Rush  County,  Rush- 
ville.  Ind.,  for  the  construction  of  (j  bridges 
and  repair  of  others.  J,  M,  Stone  is  County 
Auditor. 

•J"Bids  will  lie  received  until  2  p,  ni.,  June 
5,  by  Morgan  County  Connnissioners,  Martins- 
ville. Ind.,  for  the  construction  of  a  concrete 
bridge  over  White  Ri\er  at  Waverly.  J.  S. 
Whitaker  is   County  .\uditor. 

•{•Bids  will  be  received  until  1  :30  p.  m..  June 
5,  by  Board  of  County  Commissioners,  Salem, 
Ind,,  for  the  construction  of  a  concrete  bridge 
at  Colvin's  Ford  in  Jackson  Township:  steel 
bridge  on  stone  abutments  and  fills  in  Brown 
Township;  crossing  of  concrete  at  Reyman 
Ford,  'VVashin.gton  Township.  Frank  S. 
Munkelt  is  .'Xuililor  of  Washington   County. 

®.\dvices  from  Columlms.  Ind,.  state  that 
the  Board  of  County  Commissioners  h.as 
awarded  the  following  bridge  contracts :  Re- 
flooring  and  repairing  the  Lowell  Bridge.  C. 
W.  Boyer,  $723;  construction  of  the  Click 
bridge.   E, '.\,    Diewert.  $170;   the   construction 


of  the  Fitch  bridge  in  Ohio  Township,  W.  H. 
Smith  at  $1,448;  bridge  over  Clitty,  near 
HartsviUe  to  Fox  Bros.,  at  $.3,987. 

®The  County  Commissioners  at  Crawfords- 
ville,  Ind.,  have  awarded  the  following  con- 
tracts for  bridge  construction :  The  Thomp- 
son bridge.  $:»5,  to  Homer  E.  Biddle,  of 
Wavne  Township ;  Shaver  bridges,  Nos.  1  and 
2.  s'outh  of  Darlington,  and  the  \he  Caster 
bridge,  east  of  Crawfordsville.  in  Franklin 
Township,  to  D.  L.  Reichard.  for  $(554;  the 
John  Walter  bridge  and  the  Hyten  bridge  to 
P.  S.  Hank,  for  $559;  the  Lewis  bridge,  near 
Waveland,  and  the  Shannondale  bridge  were 
awarded  to  G.  B.  Lvnch  for  $1,940;  the 
Shaver  No.  3.  the  Tipton  and  the  LaFollette 
bridges  were  given  to  Chadwick  &  Son  for 
$641- 

®The  following  bridge  contracts  have  been 
awarded  bv  the  Coiuitv  Commissioners  at  Leb- 
anon, Ind.';  Nos.  119,  158  and  164,  Shannan 
&  McCarthy,  their  bids  being  $537.  $646  and 
$482  respectively;  bridge  over  Prairie  Creek 
on  North  Lebanon  St.,  Lebanon,  George  T. 
Miller  for  $2,888;  No.  151  to  F.  U.  Gregory 
for  $270 ;  Nos.  148  and  155  to  D.  P.  Turner,  his 
1)ids  being  $390  and  $397  respectively;  Nos. 
143  and  144  to  George  Truitt,  his  bids  being 
$399   and   $588   respectively. 

®The  Fiscal  Court  at  Henderson.  Ky„  has 
awarded  the  contract  for  the  construction  of 
1!  iron  bridges  in  Henderson  County  to  the 
Vincennes  Bridge  Co.,  Vincennes.  Ind.,  at 
$9,7211. 

®H.  F.  Burke,  New  Castle,  Ind.,  has  been 
awarded  the  contracts  for  four  bridges  and 
some  bridge  repairs  aggregating  $10,000.  They 
are  the  Simpson  bridge,  on  the  line  between 
Jefferson  and  Harrison  Townships.  $3,747:  the 
D.  W.  Harris  bridge.  Clay  Township,  $1,974; 
the  Lannerd  bridge,  Jackson  township,  $1,949, 
and  the  Marv  .A,.  Wright  structure,  .\bington 
Township,  $419.  The  sixth  contract,  the  re- 
pairing of  the  canal  bridge  east  of  Hagers- 
town.  was  let  to  Marshall  M.  Knapp  for  $300. 
Beeler  bridge  in  Center  Township  went  to 
Isaac  E.  Smith  at  $7,350. 

Commissioners  of  Bartholomew  County  at 
Columbus,  Ind,,  has  been  asked  for  the  fol- 
lowing appropriations  for  bridge  work:  For 
joint  bridge  in  Flatrock  Township.  $150;  for 
joint  bridge  in  German  Township,  $250;  for 
joint  bridge  in  Nineveh  Township,  $250;  for 
additional  appropriation,  bridge  in  C)hio  Town- 
ship. $175;  for  Powell  bridge.  Hawcreek 
Township,  $1,200;  for  additional  appropria- 
tion Ohio  Township  bridge.  $300;  for  Pugh 
ford  bridge,  $3.t<llO;  for  Union  Township 
bridge  $-500;  for  Fiiikle  bridge.  Clay  Town- 
ship. $450;  for  Catharine  Creek  bridge.  Har- 
rison Township,  $250;  additional  appropria- 
tion for  John  Williams  bridge  in  Rockcreek 
Township,  $350;  for  Wolf  Creek  bridge,  Har- 
rison Township,  $250;  two  new  bridges  in 
Wayne  Township.  $500  each  ;  levee  in  Flatrock 
Township,  $500. 

The  Board  of  County  Commissioners,  Log- 
ansport,  Ind.,  has  been  petitioned  for  the  con- 
struction of  a  wagon  bridge  across  the  Wa- 
bash River  east  of  Rock  Island  near  Cass 
Station  connecting  the  Walton  and  Adams- 
boro  roads.  The  cost  of  the  structure,  as 
proposed,   is  estimated   at  $20,000. 

.\  conference  was  recently  held  between  the 
Railroad  Commission  of  Indiana  and  the  offi- 
cials of  the  Chicago,  Indianapolis  &  Louisville 
Ry.  in  regard  to  the  construction  of  the  over- 
head bridge  at  the  crossing  at  Vernal  Pike 
north  of  Bloomington,  Ind.  It  was  decided 
to  biiihl  the  structure.  .A.  .Anderson.  Lafay- 
ette. Ind.,  is  Division  Engineer  of  the  rail- 
road. 

.\11  bids  received  May  8  by  the  city  of 
Louisville.  Ky.,  for  the  construction  of  the 
proposed  bridge  in  I'nderhiil  St.  were,  ac- 
cording to  information  received  from  that 
place,  rejected.  New  bids  will  be  advertised 
shortly  and  opened  probably  between  May  20 
and  25.  D.  R.  Lyman  is  Chief  Engineer  of 
the  Department  of  I'jigineering.  Louisville. 
Ky. 

.\t  a  special  nieetin.g  lieM  at  Indianapolis, 
Ind..  today  (May  17).  the  Board  is  to  ;isk  the 
County  Council  for  an  apiiropriation  of  $37.- 
61111    for   the   construction    of    bridges   and   cul- 


'*•  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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verts  tor  which  pcHtions  have  been  filed  by 
the  townships  as  follows :  Wayne  Town- 
ship, Emma  llanch  road,  culvert,  $S00;  De- 
catur Township,  near  Cecil  farm,  culvert, 
$1,000:  near  Dr.  Mill's  farm,  culvert,  $1,000; 
over  Goose  Creek,  bridge,  $"2,ri00;  Zeislcr's 
ford,  culvert,  $1,200;  near  Dr.  Mill's  farm, 
culvert,  $1,000;  near  W.  T.  Pike's  farm,  cul- 
vert, $1,000.  Franklin,  culvert,  $1,.500:  bridge, 
$2,000.  Washington,  over  canal,  bridge,  $!?,- 
000.  Pike,  near  Robert  Miller's  farm,  culvert, 
S1,000;  near  schoolhousc  on  Michigan  road, 
bridge,  $2,000  (now  a  footlog  for  the  use  of 
school  children).  Pcrrv,  culvert,  $8<X>;  bridge 
over  Lick  Creek,  $4.000':  culvert,  $1,.500;  BlutT 
road,  culvert,  $1,000.  Center.  Dalton  and  Brill 
Sts.,  three  box  culverts,  $1,800;  culvert,  $1,- 
500;  culvert  on  Three  Notch  road,  $1,000. 
Warren,  bridge  over  Grassy  Creek,  $1,000. 
Repairs  for  the  stone  arch  bridge  on  Michi- 
gan road  in  New  Bethel,  $1,000. 

Iowa. 

•J»Bids  will  be  received  until  10  a.  m..  Mav 
20,  by  Paul  J.  Wells,  City  Clerk,  Siou.x  City, 
la.,  for  furnishing  all  material  and  labor  ne- 
cessary for  constructing  a  re-inforced  con- 
crete abutment  on  the  east  end  of  the  West 
4th  St.  bridge  over  Perry  Creek,  in  accord- 
ance with  plans  and  specifications  prepared 
by  the  city  engineer  and  on  file  in  the  office 
of  the  city  clerk. 

®It  is  reported  that  the  contract  for  the 
construction  of  a  county  bridge  lias  been  let 
by  the  Board  of  Supervisors  at  Dubuque,  la., 
to  the  Clifton  Construction  C'O.,  Clinton,  la., 
at  $1,300. 

®Wm.  Steele  of  Wheatland.  la.,  has  been 
awarded  the  contract  by  the  Clinton  County 
Commissioners.  Clinton,  la,,  for  the  construc- 
tion of  pile  bridges  in  the  county  during  the 
year  1911.  E.  W.  Leadham  is  County  Audi- 
tor.    Bids  were  opened  May  10. 

City  Attorney  F.  E.  Gill.  Sioux  City,  la., 
is  taking  active  steps  to  induce  the  Great 
Xorthern  R.  R,  Co.  to  bitild  a  new  bridge  over 
the  Floyd  River  at  Missouri  St.  to  replace 
the  wooden  piling  structure  which  now 
stands. 

'Ksnsas. 

^Bids  wiU  he  received  until  .3  p.  ra.,  June 
2,  by  Board  of  Commissioners,  Hutchinson, 
Kan.,  for  t'he  construction  of  a  slab  girder 
"bridge,  50  it.  long.  1-5  ft.  spans  and  90  ft. 
"wide.  C.  L.  McLame  is  City  Engineer.  Ed 
Metz  is  QerTc  of  the  city.  Official  advertise- 
ment will  "he  found  elsewhere  in  this  issue. 

®The  Commissioners  of  Wyandotte  County 
at  Kansas  City,  Kan.,  have  awarded  the  con- 
tract to  the  Missouri  Valley  Bridge  &  Iron 
Co..  Leavenworth.  Kan.,  for  making  all  bor- 
ings, p'lans  and  estimates  for  the  reconstruc- 
tion of  seven  county  bridges  across  the  Kaw 
Rilver   within   the   Drainage   District. 

®The  Commissioners  of  Mitchell  Count}-, 
at  Beloit,  Kan.,  have  awarded  the  following 
contracts  for  bridge  work :  Three  12-ft. 
bridges  and  one  100-ft.  bridge  with  steel 
superstructure  and  concrete  floors  to  the  Mid- 
land "Bridge  Co..  Kansas  City,  :Mo..  at  $2,875; 
the  Simpson  bridge  between  Mitchell  and 
Cloud  Counties,  to  the  same  company  at 
$4,100. 

.\n  Election  was  held  May  2,  by  the  city 
officials  of  'Wichita,  Kan.,  to  vote  on  the 
proposition  of  issuing  $70,000  of  bonds  to 
cover  one-fhird  the  expense  of  constructing 
a   viaduct  over  Kellogg  St. 

Louisiana. 

•I«Bids  will  he  received  until  June  '2(3,  by 
either  F.  L.  Maxwell,  Mounds.  La,,  or  A.  ll 
Slack,  Secy.,  Tallulah,  La.,  for  low'ering  the 
steel  bridge  over  Bayou  Vida!  at  the  Tlie 
Point  Clear  plantation  in  Madison  Parish, 
La.,  at  least  15  ft.  Said  bridge  has  a  span 
of  185  ft.  and  the  entire  length  is  344  ft., 
including  the  approaches.  The  bids  will  be 
opened  by  the  committee  appointed  to  close 
the  contract  with  the  lowest  most  responsible 
bidder.  The  original  plan  of  the  bridge  can 
be  seen  at  the  office  of  the  Polii-e  Tur\'  in 
Tallulah.  La. 


Maryland. 

•{•Bids  will  be  received  until  11  a.  m.,  May 
18,  by  Highway  Couunission,  Baltimore 
County,  Towson,  Md.,  for  furnishing  the 
necessary  labor  and  material  for  the  con- 
struction of  a  Strauss  Trunion  Bascule  bridge 
on  Eastern  .\ve.  over  Back  River.  Henry 
G.  Shirley  is  Baltimore  Comity  Roads  En- 
gineer. 

Massachusetts. 

A  hearing  was  held  May  8  by  the  Comity 
Commissioners  at  Greenfield,  Mass.,  on  the 
petition  of  the  Boston  &  Maine  R.  R.  for 
the  relocation  of  the  highways  in  Greenfield 
and  Deerfield  near  Chcapside  so  that  tlie 
railroad  can  build  a  double  track  bridge  over 
the  Deerfield  River  at  that  point.  It  is  the 
plan  of  the  company  to  build  an  entirely  new 
structure  at  that  point  at  an  estimated  cost 
of  $200,000. 

Michigan. 

A  meeting  was  recently  held  by  the  Coun- 
cil of  North  Muskegon,  Mich.,  to  decide  upon 
the  construction  of  the  proposed  new  bridge 
over  the  Bear  Lake  Channel  to  replace  the  old 
structure. 

The  Saginaw-Bay  City  Railway  Co..  Sagi- 
naw, Mich.,  has  under  consideration  plans  for 
the  improvement  of  the  Bristol  St.  bridge  at 
an  estimated  cost  of  $1,500.  F.  T.  Hepburn, 
Saginaw,  Mich.,  is  General  Manager  of  the 
company. 

The  Kalamazoo  Township  Board.  Kala- 
mazoo, Mich.,  has  decided  to  accept  the  plan 
of  the  Michigan  Engineering  Co.,  for  the 
construction  of  the  proposed  Lover's  Lane 
bridge.  The  structure  will  be  of  steel  and 
concrete. 

Mississippi. 

•J"Bids  w'ill  be  received  until  noon.  May  27, 
by  John  L  Pierce.  City  Engineer.  Jackson. 
Miss.,  for  the  erection  of  two  bridges  of 
reinforced  concrete  arch  design,  also  of  a 
steel  girder  design.  Plans  and  specifications 
are  on  file  at  the  office  of  the  engineer. 

Missouri. 

®The  Court  of  Buchanan  County  let  the 
following  contracts  at  St.  Joseph,  Mo.,  re- 
cently :  Cutting  ditch  and  building  culvert  on 
Linvnlle  road,  to  Olson  &  Schmidt  Construc- 
tion Co.,  culvert,  $495;  ditch  per  cu.  yd.,  17i^ 
cts;  cutting  hill  and  making  fill  on  Linville 
road,  to  Olson  &  Schmidt  Construction  Co., 
18  cts.  per  cu.  yd. ;  ctilvert  and  fill  at  J.  W. 
Giddings'  farm,  to  W.  W.  Arnold,  culvert, 
$71'9;  fill  per  cu.  yd..  25  cts.;  culvert  and  fill 
at  Norman's,  to  Belden  Boyd ;  culvert,  $190 ; 
fill,  per  cu.  yd.,  10  cts.;  culvert  and  fill  at 
J.  H.  Paj-ne's,  to  Tom  Foster;  culvert,  $240; 
contracts  for  culverts  at  Qark  Deppins',  Jos- 
eph Weidmaier's,  Doctor  Minor's  and  J.  P. 
Seilas',  awarded  to  Olson  &  Schmidt  Con- 
struction Co.,  at  $1,500.  for  the  culverts  and 
IS  cts.  a  cu.  yd.  for  the  grading;  culvert  at 
Connett's  pond,  to  Tom  Foster,  $363 :  culvert 
and  fin  at  Mrs.  W.  T.  Dittemore's,  to  Olson 
&  Schmidt  Consti-nction  Co. ;  culvert,  $41)5 ; 
fin,  per  cu.  yd.,  18  cts. ;  five  culverts  on  J.  B. 
Ferris'  road,  to  W.  W.  Arnold ;  culverts, 
■$1,164 ;  fills,  per  cu.  yd.,  18  cts. ;  culvert  at  W. 
D.  Pyne's,  to  W.  W.  .\mold ;  culvert,  $199; 
fin.  17  cts.;  two  culverts  on  John  Black  road, 
to  Jesse  Warren;  ctilverts,  $518.50;  east  fill.  27 
cts.;  west  fill,  25  cts.;  culvert  and  fill  at  Silas 
Steele's,  to  Olson  and  Schmidt  Construction 
Co.;  culvert.  $445.50;  fill,  per  cu.  yd..  25  cts.; 
culvert  and  fill  at  Jacob  McCawley's,  to  W.  W. 
Arnold;  culvert,  $219;  fill,  per  cu.  yd.,  25  cts.; 
bridge  at  Cavey's,  to  the  Canton  Bridge  Co., 
$213:  repairs  to  bridge  at  Troutman's,  to  the 
Standard  Bridge  Co.,  $309;  erecting  bridge 
across  Cloverdale  ditch,  to  Jesse  Warren, 
S244.25 ;  bridge  on  Zeb  Baker  road,  to  the 
Standard  Bridge  Co.,  $649;  culvert  at  W.  B. 
Crumpley's,  to  W.  W.  .Arnold;  culvert,  $1,- 
419;  fill,  per  en.  yd.,  20  cts.;  grading  hill  at 
Lin  McDanieT's,  to  M.  B.  Wilson,  per  cu. 
yd..   18  cts. 

City  Council  of  Marysville,  Mo.,  has  or- 
dered the  destruction  of  the  old  wooden 
liridge  over  the  railroad  at  Mulberry  St.  and 
T.  J.  Jones,  Supt.  of  the  Moberly  division  of 


the  Wabash  R.  K.,  has  announced  that  the 
company  will  start  work  shortly  on  the  new 
viaduct. 

New  Jersey. 

®The  Hudson  County  Board,  Jersey  City, 
N.  J.,  has  awarded  the  contract  for  the  con- 
struction of  the  new  steel  bridge  over  Mor- 
ris Canal  on  Communipaw  .A.ve.,  in  Jersey 
City,  to  Stillman,  Delahanty  &  Ferris,  Jersey 
City.  N.  J.,  at  $7,020.  Other  bidders  for  the 
work  were  as  follows:  Cement  Paving  Con- 
struction Co.,  $9,850;  Joseph  H.  Cutley,  $10,- 
650;  F.  W.  Schwiers,  $12,450;  Bond  & 
McNally,  $10,800. 

Citizens  of  Hackensack,  N.  J.,  are  en- 
deavoring to  secure  the  construction  of  a  new 
bridge  over  the  Susquehanna  R.  R.  cut  at 
Summit  Ave.  by  the  County  Board  of  Free- 
holders. 

New  York. 

•J*Bids  will  be  received  until  8  p.  m.,  June 
5,  by  Common  Council,  Lackawanna,  New 
York,  for  furnishing  necessary  labor  and 
material  for  the  excavation  for  the  realign- 
ment of  Smokes  Creek.  The  construction  of 
two  plain  concrete  abutments,  erection  of  a 
43-ft.  Skew  span  steel  girder  highway  bridge. 
J.   J.   Monaghan   is   City  Clerk. 

®The  Board  of  Contract  and  Supply,  Troy, 
N.  Y.,  has  aw-arded  the  contract  for  making 
repairs  to  the  Rensselaer  St.  viaduct  to  E. 
J.  Doyle  &  Co.,  .'\lbany.  N.  Y.  In  connec- 
tion with  the  work  the  Mayor  signed  an  ord- 
inance providing  for  the  issuance  of  $12,000 
to  provide  funds  for  the  improvement. 

Plans  have  been  prepared  by  the  State  High- 
way Department,  Albany,  N.  Y.,  for  the  con- 
struction of  a  steel  highway  bridge  over 
Sauquoit  Creek.  As  proposed  the  structure 
will  consist  of  two  spans  40  ft.  each,  with  5- 
ft.  reinforced  concrete  pier  and  concrete  road- 
way 55  ft.  wide  between  curbs  with  5-ft.  walks 
on  both  sides,  the  latter  being  level  with  the 
curbs  and  higher  than  the  driveway. 

The  Common  Council  of  Watertown,  X.  Y., 
at  a  recent  meeting  adopted  a  resolution  call- 
ing for  a  special  election  on  May  22  to  vote 
bonds  in  the  sum  of  $135,000  for  the  con- 
struction of  a  bridge  at  Jackson  St. 

.A-t  a  recent  meeting  of  the  city  officials 
of  .Albany,  N.  V.,  the  construction  of  a  con- 
crete bridge  over  the  creek  on  South  St.  was 
recommended. 

Ohio. 

4*Bids  will  be  received  until  noon,  May  24, 
by  Director  of  Public  Service,  A.  B.  Lea, 
Cleveland,  O.,  for  the  construction  of  altera- 
tions in  the  bridge  over  Doan  Brook  on 
East  Boulevard.  Plans  and  specifications  can 
be  obtained  of  the  Chief  Engineer.  I.  O. 
HofTman  is  Secy,  of  the  Director. 

^•Bids  will  be  received  until  noon.  May  24. 
by  A.  B.  Lea,  Director  of  Public  Service, 
Cleveland,  O.,  for  structural  steel  work  for 
West  3rd  St.  bridge  over  the  tracks  of  the 
Lake  Shore  &  Michigan  Southern  and  C.  & 
P.  Ry.  Plans  and  specifications  can  be  ob- 
tained of  the  Chief  Engineer.  I.  O.  Hoff- 
man is  Secy,  of  the  Director. 

•J»Bids  will  be  received  until  1  p.  m.,  by 
Board  of  Trumbull  County  Commissioners, 
Warren,  O.,  for  the  necessary  labor  and 
material  for  the  construction  of  the  super- 
structure of  a  bridge  near  the  Cox  Farm, 
Farmington  Township.  Extreme  length  of 
bridge  42  ft.,  roadway  12  ft.  clear.  Capacity, 
15-ton  Road  Roller.  Proposals  are  desired 
on  plank  and  concrete  top.  Plans  to  be  sub- 
mitted. Proposals  must  be  accompanied  bv  a 
certified  check  for  $200,  payable  to  Fred"  T. 
Stone,  County  .Auditor  Trumbull  County. 

•J«Bids  will  be  received  until  11  a.  m.,  June 
3.  by  Board  of  Cuyahoga  County  Commis- 
sioners, Cleveland,  O.,  for  the  construction 
of  bridge  work  per  report  No.  2,800,  conduit, 
pike  road,  Brooklyn  Township.  Frank 
Lander  is  County  Survej-or  and  J.  F.  Golden- 
bogen   is   Clerk  of  the  commissioners. 

®.\dvices  from  Cleveland,  O.,  state  that  in 
connection  with  the  reconstruction  of  the 
Central  Ave.  viaduct  a  contract  has  been  let 
for  the  draina.ge  system  to  Hoag  &  Zullo  at 
$16,465.     A  test  well   is  being  sunk  near  the 


•J*  indicates  wiork  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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west  pier  and  ■cnye  important  feature  of  the 
drainage  work  tliat  will  later  be  carried 
tirotigh  is  the  construction  of  a  tunnel  be- 
neath a  series  of  eight  tracks  under  the 
bridge.  The  railroads  would  not  permit  an 
open  cut  at  this  point  and  for  this  reason  a 
2o(i-ft.  tunnel  must  he  dug. 

The  Northern  Ohio  Traction  &  Light  Co. 
has  submitted  a  proposition  to  the  County 
Commissioners  at  Akron,  O.,  providing  for 
tlie  construction  by  the  company  of  a  bridge 
at  the  Gorge  and  the  delivering  of  30,000  yds. 
of  earth  for  filling,  making  the  new  bridge  10 
ft.  higher  than  tlic  old  structure  now  at  that 
place.  Charles  Currie,  Akron,  O.,  is  Gener- 
al  Manager  of  the  Traction  company. 

Commissioners  of  Auglaize  County  at 
W'apakoneta,  O.,  have  announced  their  in- 
tention to  build  two  bridges,  one  over  the 
canal  in  the  village  of  Minster  known  as 
the  .5th  St.  bridge  in  Jackson  Township  and 
a  bridge  over  the  St.  Marys  River  on  the 
Roby  road  near  the  Forty  Acre  pond.  A.  E. 
Schaffer   is    County   Auditor. 

Advices  from  Portsmouth,  O.,  state  that  a 
hearing  will  be  held  May  2-5  at  Kenova,  W. 
Va..  by  Board  of  U.  S.  Engineers,  of  which 
Capt.  Alstaater,  Wheeling,  W.  Va.,  will  prob- 
ably be  a  member,  on  the  matters  relative  to 
the  reconstruction  of  the  Norfolk  &  West- 
ern Ry.  bridge  over  the  Ohio  River  at  Ke- 
nova. J.  E.  Crawford,  Roanoke.  Va.,  is 
Bridge  Engineer  of  the  railroad. 

Commissioners  of  Seneca  County  at  Tiffin, 
O.,  have  passed  a  resolution  declaring  the 
necessity  for  the  reconstruction  of  the  fol- 
lowing bridges :  Daniel  Unser  bridge,  Hope- 
well Township;  Senn  bridge,  section  4, 
Venice  Township,  new  abutments ;  Stall  bridge, 
section  31,  gore  Thompson  Township,  wing 
walls;  Billman  bridge,  section  19,  Scipio  Town- 
ship; Kuntz  bridge.  Sec.  11,  Scipio  Township; 
Kramer  bridge,  section  3,  Scipio  Township, 
new  floors  and  walls  raised ;  bridge  No.  1-50, 
section  1.5,  Scipio  Towmship,  where  the  pipe 
is  too  small. 

The  Commissioners  of  Scioto  County  at 
Portsmouth,  O.,  recently  rejected  all  bids  for 
the  construction  of  the  substructure  of  the 
proposed  Garrett  bridge  over  Marsh  Run  on 
the  Bullhead  road  in  New  Haven  Township 
and  new  tenders  will  be  asked.  The  esti- 
mated cost  of  the  new  bridge  is  $1,920. 

The  Cleveland,  Cincinnati,  Chicago  &  St. 
Louis  R.  R.  has,  according  to  reports  from 
Cincinnati,  O.,  notified  the  Commissioners  of 
Hamilton  County  that  they  are  planning  the 
construction  of  a  bridge  over  the  tracks  in 
the  yards  at  Sharonville  and  a  small  creek  on 
Saron  Ave.  F.  W.  Smith.  Cincinnati,  O.,  is 
Engineer  of  Construction  of  the  Railroad. 

Pennsylvania. 

•|"Bids  will  be  received  until  noon  May  20, 
by  Board  of  Dauphin  County  Commissioners, 
Harrisburg,  Pa.,  for  the  repairing  of  the 
bridge  over  Paxton  Creek  on  Maclay  St.,  in 
Harrisburg.     D.   F.  Lebo  is  Clerk. 

^Bids  will  be  received  until  noon,  June 
1,  by  Board  of  Commissioners  of  Clinton 
County  at  Lock  Haven.  Pa.,  for  the  construc- 
tion of  a  bridge  over  the  West  Branch  of  the 


Susciuehaniia  River  at  McElhattan.  The 
superstructure  shall  consist  of  10  duplicate 
plate  girder  spans  each  0T..5  ft.  long  with 
one  roadway  Ki  ft.  clear.  The  substructure 
shall  consist  of  !)  reinforced  concrete  piers 
and  two  reinforced  concrete  abutments.  Plans 
and  specifications  are  on  file  at  the  office  of 
Encxnef.rinc-Contr..\ctinc,  537  S.  Dearborn 
St.,  Chicago.  111.  Farris  Engineering  Co., 
Jenkins  .'Vrcade  Bldg.,  Pittsburg,  Pa.,  Engi- 
neers. 

®The  Commissioners  of  Blair  County  at 
Hollidaysburg.  Pa.,  have  let  contracts  for  the 
construction  of  repairs  to  bridges  as  follows: 
Over  Beaver  Creek,  at  Claysburg,  on  State 
road,  Myers,  Gable  &  Ritchev,  of  Duncans- 
ville,  for  $1,047.50;  over  Blair's  Creek,  near 
the  eastern  end  of  Main  street.  Duncansville. 
to  Myers.  Gable  &  Ritchey.  for  $1,110;  over 
Juniata  River  between  flollidaysburg  and 
Gaysport,  near  Condron's  planing  mill  to  Owe- 
go  Bridge  Co.,  of  Owego,  N.  Y.,  for  $2,411; 
over  branch  of  the  Juniata  River,  on  public 
highway,  leading  from  residence  of  J.  S. 
Vipond  to  that  of  Samuel  Robeson,  in  .'Mleg- 
heny  Township,  to  W.  W.  Saupp,  of  Altoona, 
for  $1,020.00;  over  the  Juniata  River  at  Frank- 
lin Forge  and  at  Williamsburg,  between 
Catharine  and  Woodbury  Townships,  to  Metz 
&  Fay,  for  $2,408.29  and  $1,300.47,  respec- 
tivelv. 

®the  Pliiladelphia  &  Reading  Ry.  Co.  has 
awarded  the  contracts  for  the  construction 
of  two  concrete  slab  girder  bridges,  one  at 
Kempton  and  the  other  at  Viiginsville  on  the 
Schuylkill  and  Lehigh  branch  to  H.  E. 
Ahrens  Co.,  Reading,   Pa. 

At  a  recent  meeting  of  the  County  Com- 
missioners, Pittsburg,  Pa.,  it  was  decided  to 
construct  a  bridge  across  Pine  Creek  on  the 
Butler  Plank  road  in  Shaler  Township.  The 
estimated  cost  of  the  work  is  $12,000.  Sam- 
uel  D.   Foster  is   County  Road   Engineer. 

The  Philadelphia  &  Reading  Ry.  Co.,  ac- 
cording to  advices  from  Reading,  Pa.,  has 
awarded  the  contract  for  the  construction  of 
a  3-span  concrete  arch  bridge  over  the  .Alleg- 
heny Creek  at  Gibraltar  to  L.  H.  Focht,  Read- 
ing, Pa.  The  structure  will  be  about  100  ft. 
in  length  and  will  replace  the  trestle  at  that 
point. 

A  meeting  was  recently  Iield  by  the  citizens 
and  council  of  IMeadville.  Pa.,  at  wliich  the 
type  of  structure  to  be  built  across  the  French 
Creek  at  Meade  Ave.  was  discussed.  It  is 
believed  that  the  Commissioners  of  Crawford 
County  at  Meadville,  Pa.,  will  soon  take 
charge  of  the  matter. 

Officials  of  the  Jersey  Central,  Lehigh  Val- 
ley and  Pennsylvania  Railroads  and  the  city 
of  Wilkcs-Barrc,  Pa.,  recently  conferred  in 
regard  to  the  apportionment  of  $210,000  for 
the  construction  of  a  new  bridge  to  cross  the 
railroad  tracks  from  Welles  St.  to  South 
Washington  St.  between  the  present  structure 
and  East  Ross  St.  The  apportionment  has 
been  suggested  as  follows:  Wilkes-Barre 
Railwav  Co.,  whose  tracks  are  to  cross  the 
bridge,  $60,000;  Central  R.  R.  of  New  Jersey, 
$10,000:  Lehigh  Vallev  R.  R.  Co.,  $.3.5.000; 
Pennsvlvania  R.  R.  Co.,  $25,000;  Wilkes- 
Barre    City.   $Sii.O0O. 


Texas. 

^Bids  will  be  received  until  1  :30  p.  m., 
May  22,  by  Conunissioners  Courts  of  Burnet 
and  Llano  Counties,  at  Llano,  Texas,  for  the 
construction  of  a  bridge  over  the  Colorado 
River  at  or  near  Bluffton,  Te.xas.  A.  H. 
Willbern  is  Judge  of  Llano  County. 

.Advices  from  HilLsboro,  Te.xas,  state  that 
the  citizens  of  Whitney  have  subscribed  be- 
tween $1,200  and  $1,500  toward  the  construc- 
tion of  the  proposed  aerial  bridge  across  the 
Brazos  River  at  Smith's  Bend  between  Hill 
and   Bosque  Counties. 

Attorney  General,  Austin.  Tex.,  has  ap- 
proved a  Fort  Bend  County  bond  issue  of 
$^30,000  for  the  construction  of  a  bridge  across 
the  Brazos  at  Orchard  and  another  bond  is- 
sue of  the  same  amount  for  the  construction 
of  the  proposed  bridge  over  the  river  at 
Thompson.  Richmond,  Tex.,  is  the  county 
seat. 

Information  received  from  Galveston,  Tex., 
is  to  the  effect  that  the  city  engineering  de- 
partment is  about  ready  to  submit  plans  for 
the  construction  of  the  proposed  Main  St 
viaduct  in  that  city  and  that  bids  for  the  im- 
provement will  be  asked  shortly. 

Utah. 

©The  Commissioners  of  Box  Elder  County 
at  Brigham,  Utah,  have  awarded  two  con- 
tracts for  bridge  construction  as  follows:  A 
concrete  structure  over  the  Box  Elder  Can- 
von  at  the  mouth  to  Wheelwright  Construc- 
tion Co.,  Ogden,  Utah,  at  $858;  a  oO-ft.  steel 
bridge  over  the  Malad  River  at  Garland,  to 
C.  G.  Sealy  Co..  Pocatello,  Idaho,  at  $2,800. 

Washington. 

The  Commissioners  of  Yakima  County  at 
North  Yakima.  Wash.,  have  been  requested  by 
the  ranchers  in  Natches  Valley  to  change  the 
location  of  the  proposed  bridge  across  the 
Natches  River  from  Gleed  to  Eschbach.  The 
matter  will  be  taken  into  consideration. 

Wisconsin. 

®Thc  Wausau  Iron  Works,  Wausau,  Wis., 
has  been  awarded  the  contract  for  the  con- 
struction of  two  bridges  across  the  Black 
Creek  in  the  town  of   Bern. 

®The  contract  for  the  superstructure  of  an 
iron  bridge  near  Browntown,  Wis.,  has  been 
awarded  to  W.  H.  Shons.  Freeport,  111.,  at 
$1,350. 

.According  to  advices  from  Milwaukee,  Wis., 
in  regard  to  the  construction  of  the  proposed 
Oneida  St.  bridge  at  that  city,  plans  and  spe- 
citications  are  being  rushed  and  bids  for  the 
work  will  be  asked  shortly.  L.  J.  Klug  is 
Supt.  of   Bridges  and  Public  Buildings. 

Canada. 

^Bids  will  be  received  until  noon.  May  30, 
by  G.  R.  Geary,  Chairman  Board  of  Control, 
Toronto,  Ont.,  for  the  construction  of  a  steel 
and  concrete  bridge  at  Turner's  Baths,  Han- 
lan's  Point,  Toronto  Island.  Plans  and  speci- 
fications can  be  obtained  of  Department  of 
Railways,  Bridges  and  Docks,  City  Engineer's 
Office,   Toronto. 


Alabama. 

•J«Bids  will  be  received  until  8  p.  m.,  June  5, 
by  City  Council  of  .Gadsden.  Ah.,  for  the  fol- 
lowing street  improvements :  4,377  sq.  yds. 
concrete  sidewalk ;  200  sq.  yds.  concrete  drive- 
way ;  2,073  lin.  ft.  of  4xl8-in.  granite  curb;  10 
catch  basins;  500  cu.  yds.  grading;  685, lin.  ft. 
combination  curb  and  gutter.  Plans  and  speci- 
fications are  on  file  at  the  office  of  Charles  L. 
Marsh,  City  Engineer. 

The  City  Council  of  Troy.  Ala.,  has  passed 
pavins'  ordinances  which  provide  for  the  pav- 
ing of  sidewalks  of  all  of  the  principal  streets 
of  the  city.  The  streets  that  will  be  paved 
are:  South  Three  Notch,  Montgomery.  Erun- 


didge,  Church.  Elm.  Wist  Madison.  East 
College,  Clierry.  Puic.  Murphcc  and  Market 
Sts.     Bonds  will  be  sold  for  the  improvement. 

California. 

®Thp  Soutbcni  I'ariHr  Rv.  Co.  has  awarded 
the  contract  for  paving  7th  St.,  in  Oakland. 
Cal.,  to  the  Oakland  Paving  Co..  for  $300,000. 
The  contract  includes  standard  asphalt  pav- 
ing of  two  and  a  half  miles  of  street  from 
Fallon  St.,  on  the  east  tn  the  bay. 

The  Boar<l  •■(  Supervisors.  Los  .Angeles. 
Cal.,  has  ordered  the  Pacific  Electric  Co.  to 
build  a  highway  over  Cahuenga  Pass,  over 
which  it  was  given  permission  to  put  its  rail- 
wav tracks. 


The  Board  of  Supervisors,  Stockton,  Cal., 
has  adopted  a  resolution  favoring  the  raising 
of  the  French  Camp  grade  from  the  French 
Camp  slough  to  the  Southern  Pacific  R.  R. 
crossing  and  providing  for  $3,000  with  which 
to  do  the  work. 

The  County  .Supervisors,  Sacramento.  Cal., 
have  endorsed  the  idea  of  having  a  12-mile 
stretch  of  the  Trinity  State  road  built  by  con- 
tract instead  of  by  the  State  Engineering  De- 
partment. 

The  West  .\dams  Improvement  .Associa- 
tion. Los  .Angeles.  Cal.,  has  filed  a  petition 
asking  that  the  $13,580  turned  over  to  the 
citv    from    the    countv    for    the    Ballona    road 


•I*  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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district  bo  expended  to  level  and  oil  streets 
in  the  district  west  of  Arlington  St.,  and 
north  of  Pico  St.,  and  that  additional  lights 
and  lire  protection  be  provided. 

The  citizens  of  Fullerton,  Cal.,  at  a  recent 
meeting  launched  a  campaign  for  the  issu- 
ance of  $1!12,000  of  bonds  for  good  roads, 
paved  streets  and  concrete  bridges.  Business 
men  present  announced  that  it  was  prac- 
tically assured  that  the  business  section  will 
be  paved  from  curb  to  curb  by  the  abutting 
property  owners. 

Consulting  Engineers  Reynolds  &  Whitman, 
52SI-30  Ochner  Bldg.,  Sacramento,  Cal.,  have 
completed  the  surveys  and  maps  of  a  large  sub- 
division on  the  Famous  Rancho  Del  Paso,  Sac- 
ramento County,  of  about  4,000  acres  of  land, 
laid  out  from  tlie  landscape  point  of  view  with 
20  miles  of  winding  roads  and  avenues.  Also 
two  large  subdivisions  in  the  vicinity  of  Marvs- 
ville,  CTal.,  totaling  about  5,000  acres  of  laiid. 
which  is  cut  up  into  tivc.  ten  and  twenty  acre 
tracts. 

District  of  Columbia. 

•JiBids  will  be  received  until  U  a.  m..  May 
25,  by  Maj.  H.  L.  Pettus,  Quartermaster. 
Washington.  D.  C,  for  the  work  of  repairs 
to  roadway  at  Culpeper,  Va.,  National  Ceme- 
tery. 

Florida. 

The  County  Connnissioners,  Jacksonville, 
Fla.,  have  instructed  Engineer  G.  L.  Barnard 
to  make  a  survey  of  the  proposed  road  from 
the  .\tlantic  Blvd.  to  Mayport. 

The  Board  of  County  Commissioners.  Jack- 
soiiville,  Fla.,  received  the  following  bids  for 
estimates  for  resurfacing  St.  Johns  .\ve.,  from 
the  city  limits  to  McGirt's  Creek  bridge  with 
asphalt  macadam ;  George  R.  Foster.  Jr..  per 
cu.  yd.,  $3.90;  per  sq.  .vd..  No.  1,  $1.12.  and 
No.  2,  $1.24.  Atlantic  Bitulithic  Co.  per  cu. 
yd.,  $3.20:  No.  1,  sq.  yd.,  $1.08:  No.  2,  $1.15, 
and  No.  3,  $1.35.  F.  W.  Long  &  Co.,  per  cu. 
yd.,  $3.95,  and  per  sq.  yd..  No.  1,  94  cts.,  and 
Ko.  2,  $1.04.  Mattair  &  Young,  per  cu.  yd.. 
$3.78,  and  per  sq  yd.,  No.  1,  $1.31,  and  No.  2, 
$1.49.  Logan  Concrete  and  Engineering  Co.. 
per  cu.  yd.,  $3.31;  per  sq.  vd.,  $1.09.  and  No  2. 
$1.16.  J.  C.  Rock,  of  Philadelphia.  Pa.,  per 
cu.  yd.,  $4.12;  per  sq.  yd.,  No.  1,  $1.00;  No.  2. 
$1.24,  and  Xo.  3,  $1.45.  Continental  Asphalt 
&  Equipment  Co.  of  Chicago,  per  cu.  vd.,  $3.50 
and  per  sq.  yd.,  No.  1,  $1.07;  No.  2,  $1.22,  and 
No.  3,  $1.47. 

Georgia. 

4*Bids  will  be  received  until  11  a.  m.,  Mav 
29.  by  Capt.  R.  L.  Carmichael,  Chief  Quarter- 
master. Department  of  the  Gulf,  Candler 
Bldg..  Atlanta.  Ga..  for  construction  of 
drives,  walks,  curbs,  and  gutters  at  Shiloh  Na- 
tional Cemetery.   Pittsburg  Landing,  Tenn. 

A  committee  of  citizens  of  Atlanta.  Ga., 
has  filed  a  petition  with  the  City  Council  ask- 
ing for  aid  in  the  grading  and  paving  with 
wood  block  or  asphalt  of  West  Peachtree  St. 

Illinois. 

•J-Bids  will  be  received  until  2  p.  m..  ^lav  3o. 
by  F.  B.  Wright.  Jr.,  Mayor.  Mt.  Carmcl,'  111., 
for  the  construction  of  15,725  sq.  yds.  of  vitri- 
fied brick  pavement;  concrete  foundation,  ce- 
ment filler,  concrete  curb  and  gutter.  Guv  W. 
Courter  is  City  Engineer.  Official  advertise- 
ment will  be  found  elsewhere  in  this  issue. 

•^Bids  will  be  received  bv  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  111., 
iintil  11  a.  m..  May  25,  for  furnishing  and  de- 
livering to  the  Bureau  of  Streets  two  tandem 
type  steam  rollers,  according  to  specifications 
on  file  at  the  office  of  the  Cmmissioner.  Cash 
or  certified  clieck  for  $200  must  accompany 
proposal. 

Following  are  the  low  bids  received  by  the 
Board  of  Local  Improvements,  Chicago,  111.. 
Chas.  A.  V.  Standish,  Secretary,  for  paving 
the  following  streets.  The  work  includes  con- 
crete curb  and  gutter,  sandstone  curbing,  man- 
hole anil  c.-ilch  basin  construction  and  adjust- 
ment and  all  work  necessary  for  the  completion 
of  the  work.  Bids  opened  Mav  2nd.  1911  •  W 
37th  St..  Ilalstcd  St.  to  Morgan  St.,  3.900  sq. 
yds.  asphalt,  $8,713.00,  .\merican  Asphalt  Pav- 
ing Co.,  138  Wa.shington  St.;  Wilson  Ave..  Lin- 


coln -Ave.  to  Western  Ave.,  2,330  sq.  vds. 
asphalt,  $5,201.90,  R.  F.  Conway  Co.,  138  Wash- 
ington St.;  Burnside  .\ve..  System,  10,980  sq. 
vds.  macadam,  $1)0,334.50,  The  Farr  Bros.  Co.; 
350  W.  111th  St.;  90th  PI.  System,  43,020  sq. 
yds.  macadam,  $00,334.50,  The  Farr  Bros.  Co., 
Greenwood  .\ve.,  55th  St.  to  5(ith  St.,  1.900  sq. 
yds.  asphalt,  $-1,543.90,  American  Asphalt  So.; 
llamlin  Ave.,  Armilage  .\ve.  to  McLean  Ave., 
1,140  sq.  yds.  asphalt,  $2,4(i8.90,  American 
Asphalt  Paving  Co. ;  Maplcvvood  .Vvc,  Diver- 
sey  .\ve.  to  Elston  Ave.,  2,410  sq.  yds.  asphalt, 
$5,439.00,  .\merican  Asphalt  Paving  Co. ;  Medill 
.Ave.,  Kimball  Ave.  to  Central  Park  .\ve.,  3,570 
sq.  yds.  asphalt,  $8,323.(j0,  .American  .Asphalt 
Paving  Co. ;  Sacramento  Ave.,  37th  St.  to  39th 
St.,  3,120  sq.  yds.  asphalt,  $7,0li3.00,  R.  F.  Con- 
way Co. ;  Seminary  .Ave.,  Maud  .Ave.  to  Center 
Ave.,  2,000  sq.  yds.  asphalt,  $4,455.45,  .American 
-Asphalt  Paving  Co.;  70th  PI.,  Marquette  .Ave. 
to  Coles  .Ave.,  1,340  sq.  yds.  asphalt,  $4,189.70, 
R.  F.  Conway  Co.;  23rd  PI.,  Wentworth  .Ave. 
to  150  ft.  W.  of  Canal  St.,  0,570  sq.  yds.  asphalt, 
$13,205.00,  .American  .Asphalt  Co.;  33rd  PI., 
Archer  .Ave.  to  .Ashland  .Ave.,  5,600  sq.  yds. 
asphalt,  $12,239.00,  R.  F.  Conway  Co.;  Alleys, 
Webster  .Ave.,  Lincoln  Ave.,  etc.,  1,110  sq.  vds. 
brick.  $2,951.30,  Jas.  A.  Sackley  Co.,  307  Cham- 
ber of  Commerce  Bldg.;  Alleys,  VVilson  .Ave., 
Sheridan  Rd.,  etc.,  1,220  sq.  yds.  brick,  $3,136.60, 
P.  J.  O'Brien.  145  La  Salle  St.;  Alleys.  E.  42nd 
St.,  Grand  Blvd.,  etc.,  1,490  sq.  yds.  brick, 
$4,167.40,  Jas.  A.  Sacklev  Co.;  .Alley,  Wisconsin 
St.,  Sedgwick  St.,  etc.,  1,070  sq.  vds.  brick,  $2,- 
882.00,  Jno.  A.  McGarry  Co.,  188  .Aladison  St. ; 
.Alleys,  Garfield  Blvd.,  Larrabee  St.,  Lincoln 
.Ave.,  etc.,  1,290  sq.  vds.  brick,  $3,074.20.  Jno.  A. 
McGarry  Co. ;  42nd"  PI..  Drexel  Blvd..  I.  C.  R. 
R..  5,120  sq.  yds.  asphalt.  $11,717.50,  .American 
.Asphalt  Paving  Co. :  53rd  St.,  Indiana  .Ave.  to 
South  Park  .Ave.,  3,750  sq.  yds.  asphalt,  $8.- 
064.40,  .American  .Asphalt  Paving  Co. ;  Chestnut 
PI..  Delaware  PI.  to  Walton  PI.,  470  sq.  yds. 
brick.  $1,362.10,  Central  Paving  Co..  172 
Wasliington  St.;  .Allev,  Fullerton  Rk'v  to  .Ar- 
lington Pi.,  etc.,  1.220  sq.  yds.  brick,  $3,192.10, 
P.  J.  O'Brien;  Alley,  Superior  St.,  Chicago 
Ave.,  etc.,  620  sq.  yds'..  No.  2  granite,  $2,308. 2fl, 
P.  J.  O'Brien:  .Alley,  Grant  PI.  to  Webster 
.Ave.,  etc..  1,390  sq.  yds.  brick,  $3,680.70,  Jas.  .A. 
Sackley  Co.;  Allev,  Shades  PI.,  Willow  St.. 
etc.,  1,850  sq.  vds.  brick,  $4,503.00,  P.  J.  O'Brien  ; 
.Allev  Schiller  St.,  Sigel  St.,  etc.,  830  sq.  yds. 
brick,  ,$2,004.70.  Jno.  .A.  McGarry  Co. 

Frank  N.  Bass,  J.  E.  Hamlyn  and  .A.  H. 
Hartman,  a  committee  representing  property 
owners  on  Jefferson  St..  Freeport,  111.,  have 
received  bids  for  the  construction  of  a 
macadam  street,  calling  for  2,105  sq.  yds.  of 
macadam.  470  ft.  of  excavating  and  1,300  ft. 
of  cement  curb  and  gutter.  William  .Ascher 
at  $1,742  submitted  the  lowest  bid. 

Indiana. 

•J"Bids  will  be  received  until  2  p.  m.,  June 
8.  by  Board  of  County  Commissioners.  Alt. 
Vernon,  Ind.,  for  the  construction  of  a  2- 
mile  gravel  road  in  Marrs  Township.  Paul 
Maier  is  .Auditor  of   Posey   County. 

•{•Bids  will  be  received  until  2  p.  m.,  June 
8.  by  Board  of  Posey  County  Commission- 
ers at  Mt.  Vernon,  Ind.,  for  the  construction 
of  a  1-miIe  road  and  3,520  ft.  of  gra\el  roads 
in  Lynn  Township.  Plans  and  specification" 
are  on  rile  at  the  office  of  Paul  ^laier.  Coun- 
ty .Auditor. 

•J-Bids  will  be  received  until  10  a.  ni.,  May  24 
by  Board  of  Public  Works,  Indianapolis.  Ind.. 
for  improving  Eastern  .Ave.  from  Nortli  curb 
line  of  Alichigan  St.,  to  the  south  property 
line  of  North  St.,  by  grading,  graveling  and 
rolling  the  roadway  and  for  improving  Eastern 
-Ave.  from  north  curb  line  of  Michigan  St.  to 
south  ceiTient  walk  of  North  St.  by  grading 
and  paving  the  sidewalk. 

•J«B  ids  will  be  received  until  noon.  June  6. 
by  Board  of  Porter  County  Commissioners, 
A^ilparaiso,  Ind.,  for  the  construction  of  ni.-ic- 
adam  roads  in  Pleasant  township.  C.  .A.  Blacli- 
ly  is  County  .Auditor. 

^Bids  will  be  received  until  10  a.  m.,  June 
6,  by  Board  of  Gibson  County  Commissioners 
at  Princeton.  Ind.,  for  the  constr'-'-Hiri  n<  ,i 
gravel  road  in  Columbia  township.  W.  T.  Rob- 
erts is  County  .Auditor. 


•J-Bids  will  be  received  until  10  a.  m.,  June  6, 
by  Commissioners  of  Cass  County  at  Logans- 
port,  Ind.,  for  the  construction  of  a  gravel  road 
in  Jefferson  township  and  for  macadam  roads 
in  Jackson,  Harrison  and  Tipton  townships.  J. 
!■'.  W.illace  is  County  Auditor. 

•J-liids  will  be  received  until  11  ;30  a.  m.,  June 
0,  by  Board  of  Clay  County  Coiumissioncrs, 
Brazil,  Ind.,  for  the  construction  of  a  stone 
and  gravel  road  in  Harrison  township  and  a 
gravel  road  in  Sugar  Ridge  township.  Edgar 
A.  Staggs  is  -Auditor. 

^•Bids  will  be  received  until  2  p.  m.,  June  6, 
by  Commissioners  of  Orange  County  at  Paoli, 
Ind.,  for  the  construction  of  three  gravel  roads. 
A.   B.  Hamis,  County  Auditor. 

4*Bids  will  be  received  until  10  a.  m.,  June  6, 
by  Commissioners  of  Gibson  County,  Prince- 
ton, Ind.,  for  the  construction  of  a  gravel  road 
in  Columbia  township.  William  T.  Roberts  is 
County   .Auditor. 

•{•Bids  will  be  received  until  2  p.  m.,  June 
8,  by  ComiTiissioners  of  Posey  County,  Mt. 
Vernon,  Ind.,  for  the  construction  of  7  gravel 
roads  comprising  3,335  ft.  of  improvement  in 
Center  Township.  Paul  Maier  is  County 
.Auditor. 

^Bids  will  be  received  until  2  p.  m.,  June 
8,  by  Commissioners  of  Posey  County  at  Mt. 
Vernon,  Ind.,  for  the  construction  of  6  roads 
comprising  12  miles  of  work  in  Smith  Town- 
ship. Plans  and  specifications  are  on  file  at 
the  office  of  Paul  Maier,  County  -Auditor. 

•{•Bids  will  be  received  until  10  a.  m.,  June 
7,  by  Monroe  County  Commissioners,  Bloom- 
ington,  Ind..  for  the  improvement  of  a  high- 
way in  Bloomington  Township.  Horace 
Blakely  is   County  .Auditor. 

•{•Bids  will  be  received  until  1  :30  p.  m.. 
June  6,  by  Commissioners  of  Wabash  Coun- 
ty, Wabash,  Ind.,  for  the  improvement  of  tlie 
following  highways,  one  on  line  dividing 
Waltz,  Liberty  and  Noble  Townships ;  one 
on  line  dividing  Waltz  and  Noble  Townships; 
one  in  Noble  Township  and  the  highway  pe- 
titioned for  by  W.  O.  Talbert.  J.  P.  Noftz- 
ger   is   County   Auditor. 

^Bids  will  be  received  until  10  a.  m.,  June 
6,  by  Gibson  County  Commissioners,  Prince- 
ton, Ind.,  for  the  improvement  of  several 
public  highways.  W.  T.  Roberts  is  County 
.Auditor. 

•{•Bids  will  be  received  until  2  p.  m.,  June 
6,  by  Commissioners  of  Knox  County  at  \^in- 
cemies,  Ind..  for  the  construction  of  gravel 
roads  in  Busseron  and  Vincennes  Townships. 
J.  T.  Scott  is  County  .Auditor. 

•{•Bids  will  be  received  until  10  a.  m.,  June 
6,  by  Commissioners  of  Wabash  County  at 
Wabash.  Ind.,  for  the  construction  of  a  road 
on  Pawpaw-Noble  Township  line.  J.  P. 
Noftzger   is   -Auditor   of  the   County. 

•{•Bids  will  be  received  until  1  p.  m.,  June 
6.  by  Board  of  County  Commissioners,  Wa- 
bash, Ind.,  for  the  construction  of  a  gravel 
road  in  Chester  Township.  J.  P.  Noftzger  is 
.Auditor  of  Wabash  County. 

^Bids  will  be  received  until  10  a.  m.,  June 
5,  by  Commissioners  of  Jay  County,  Portland. 
Ind.,  for  the  construction  of  improvements  on 
the  public  highway  at  Bear  Creek  Township. 
W.  Lea   Smith  is  County  .Auditor. 

^Bids  will  be  received  until  10  a.  m..  June 
0.  by  Cass  County  Commissioners,  Logans- 
port,  Ind..  for  the  construction  of  a  gravel 
road  in  Jeft'erson  Township  and  for  macadam 
roads  in  Jackson.  Harrison  and  Tipton  Town- 
ships.    J.   E.   Wallace  is   County  -Auditor. 

^Bids  will  be  received  until  2  p.  nt..  June 
5.  by  Commissioners  of  Crawford  County  at 
English,  Ind..  for  the  construction  of  pike 
roads  in  Jennings  Township.  J.  Evan  Jones 
is  County  -Auditor. 

•J-Bids  will  be  received  until  3  p.  m..  June  5. 
by  Board  of  Jasper  County  Commissioners 
at  Rensselaer.  Ind.,  for  the  construction  of 
five  stone  road  improvements  in  Keener  Town- 
ship.    J.  N.  Leatherman  is  County  -Auditor. 

•{•Bids  will  be  received  until  1 :30  p.  m., 
June  5,  by  Washington  County  Commission- 
ers at  Salem  Ind.,  for  the  construction  of  a 
road  in  Washington  Township.  F.  S.  Munk- 
elt  is  -Auditor  of  the  County. 

•{•Bids  will  be  received  until  1:30  p.  m., 
June    0.    In     Wabash    County    Commissioners, 


•i'  indicates  work  now  open  for  bids.      ®  indicates  a  contract  let  recently. 
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Wabash,  Ind.,  for  the  construction  of  two 
grave!  roads  in  Noble  Township  and  one  in 
Chester  Townsliip.  J.  P.  Noftzger  is  County 
Auditor. 

•J*Bids  will  be  received  until  11  a.  m.,  June 
5,  by  Commissioners  of  Jennings  County, 
Vernon,  Ind.,  for  the  construction  of  a  pike 
road  in  Vernon  Township.  ^I.  W.  Brogan  is 
County  Auditor. 

•J"Bids  will  be  received  until  1  p.  m.,  June 
5.  by  Commissioners  of  Warren  County,  Wil- 
liamsport,  Ind.,  for  the  construction  of  a 
gravel  road  in  Kent  Civil  Tow-nship.  D.  H. 
Aloffett  is  County  .^^uditor. 

®The  Board  of  County  Commissioners, 
Bluffton.  Ind.,  has  awarded  the  contracts  for 
the  construction  of  four  roads  as  follows: 
George  W.  Tabor,  $3,lr>9,  for  the  A.  J.  Miller 
road  in  Rockcreek  Township;  J.  N.  Neff, 
$9,7(57,  for  the  W.  M.  Beck  stone  road  in  Jef- 
ferson Township ;  Charles  Nash,  $o,669,  for 
the  Conrad  Gallmever  stone  road  in  JefTerson 
Township;  Alexander  &  Crosbie,  $2,209,  for 
the  Settle  gravel  road  in  Nottingham  Town- 
ship. 

®The  Clay  County  Board  of  Commission- 
ers. Brazil,  Ind..  has  awarded  the  contract 
for  the  construction  of  three  improved  roads, 
Hawkings  Bros,  getting  the  Gillaspie  and 
Snow  roads  for  $8,938  and  $3,746  respective- 
Iv.  and  A.  M.   Shattuck  the   Paitson  road   for 

®The  Madison  Construction  Co.  of  Ander- 
son, Ind.,  has  been  awarded  the  contract  by 
the  City  Council  of  Greencastle,  Ind.,  for 
the  improvement  of  the  streets  about  the  pub- 
lic square  for  $21,72i\ 

Iowa. 

®The  McCarthy  Improvement  Co.  of  Dav- 
enport, la.,  has  been  awarded  the  contract  by 
the  City  Council  of  Aurora.  111.,  for  the  pav- 
ing of  Liberty,  St.  with  asphalt  for  $26,405. 

The  city  of  Mount  Pleasant.  la.,  has  had 
plans  and  specifications  drawn  for  about  on= 
mile  of  street  pavements.  Contracts  will  be 
let  soon.  Hall  &  .\dam^.  Centerville.  la.,  are 
Engineers. 

Kentucky. 

The  Lincoln  Way  Finance  Ci  nimittec  re- 
cently held  a  meeting  in  Elizabethtown,  Ky., 
for  the  purpose  of  securing  the  necessary 
funds,  material  and  labor  to  reconstruct  the 
old  Louisville  &  Nashville  pike  in  Hardin 
County,  and  a  spur  to  Hodgenville.  The 
Hardin  County  Fiscal  Court  has  appropriated 
S2o0  per  mile  to  build  the  roads  and  the  com- 
mittee decided  it  would  require  at  least  $2n,- 
000  more  to  olitain  ihe  im|irnvenient. 

Louisiana. 

State  Highway  Engineer  Gcrvais  Lombard 
has  rejected  the  two  bids  received  for  the 
construction  of  the  proposed  new  highway 
from  Colfax  to  Rochelle,  via  Dry  Prong, 
Selma  and  Georgetown,  in  Grant  Parish,  be- 
cause they  were  considered  too  high.  Bids 
were  received  for  two  kinds  of  road,  labeled 
No.  1  and  2.  For  Xo.  1  it  was  stipulated  that 
the  timbers  should  be  crcosoted,  concrete  cul- 
verts, vitrified  pipe  for  sewers  and  other  high- 
-class  materials.  No.  2  road  did  not  call  for 
treated  timber  and  instead  of  concrete  culverts 
and  vitrified  piping,  it  was  stipulated  that  cor- 
rugated iron  would  be  acceptable.  Bids  were 
submitted  as  follows:  Road  No.  1.  J.  W. 
Thompson  of  Jackson,  Miss.,  $107,290;  A.  L. 
Patterson  &  Co.,  New  Orleans.  $98,768.  Road 
No.  2,  J.  W.  Thompson  &  Son,  $82,937 ;  A.  L. 
Patterson  &  Co..  $7G,44li.  The  work  will  be 
readvertised  at  one*.  Bids  will  probaljly  be 
opened  in  about  mie  week. 

The  City  Council  of  I.stherwood,  La.,  has 
ordered  the  Iiuilding  of  more  tlian  2,'"hi  ft. 
of  sidewalk  in  .Sunth   Estherwood. 


construction  of  6  miles  of  gravel  road,  half  of 
which  is  in  each  county,  under  Michigan  State 
Reward_  Road  Plan.  Plans  and  specifications 
are  on  file  with  the  highway  commissioners  and 
clerks  of  the  townships;  also  at  the  office  of 
J.  J.  and  \V.  W.  Cox,  Engineers,  Coldwater, 
Mich. 

®The  Board  of  Public  Works  of  Saginaw, 
Mich.,  on  May  12  awarded  the  contract  for 
furnishing  the  best  quality  of  Trinidad  asphalt 
for  this  Year's  paveinints  inqirovemcnts  to  W. 
N.   Sager. 

®The  Barrett  Manufacturing  Co.  has  been 
awarded  the  contract  by  the  city  council  of 
Manistee.  Mich.,  for  furnishing  the  city  with 
tarvia  and  the  Lake  Shore  Stone  Co.,  for  fur- 
nishing stone  to  the  city  for  the  coming  year. 

The  City  Coinicil  of  t'akunet,  Mich.,  has 
instructed  the  street  conuuittee  to  have  plans 
prepared  immediately  for  the  erection  of  a 
retaining  wall  at  the  north  end  of  ^th  St., 
extending  from  Pine  St..  to  the  Copper 
Range  yards. 

The  Iron  County  Commissioners,  Crystal 
Falls,  Mich.,  have  engaged  Edmund  H.  Edy- 
vean  of  Lake  Linden  as  road  engineer.  The 
county  recently  voted  to  expend  $150,000  in 
the   building   of   new   highways. 

The  citizens  of  Monroe,  Mich.,  have  formu- 
lated a  plan  for  the  construction  of  ;i  boule- 
vard, 70  miles  long,  between  Detroit  and  To- 
ledo, by  way  of  Monroe.  About  38  miles  of 
the  70-mile  highway  is  in  Monroe  County  and 
the  remainder  in  Wayne  County  and  Lucas 
County,  Ohio. 

The  St.  Clair  County  Commissioners,  Port 
Huron,  Mich.,  have  retained  Engineers  John 
J.  &  Wni.  Cox  as  engineers  for  the  proposed 
road  in  St.  Clair  County  to  be  known  as  the 
Fort  Gratiot  road.  12  miles  southwest  of  Port 
Huron.  This  road  is  one  of  the  largest  and 
most  difficult  roads  to  be  built  in  Michigan 
this  year. 

Minnesota. 

^Bids  will  Ik-  received  until  8  p.  m.,  May 
17,  by  Fred  Gary.  City  Clerk,  Little  Falls, 
Minn.,  for  the  paving  with  creosoted  wood 
blocks  the  Broadway  wagon  bridge  over  the 
Mississippi  River  in  accordance  with  plans 
and  specifications  on  file  at  the  office  of  the 
city  clerk. 

The  City  Council  of  L)uluth.  Minn.,  has 
passed  a  resolution  calling  tor  the  expenditure 
of  $:3,000  on  the  Getchell  Road  at  West  Du- 
luth  and  $2,000  for  the  improvement  of  the 
Sundby  Road,  which  enters  the  city  in  the 
Second  ward. 

Specifications  for  the  paving  of  Grand  Ave.. 
Duluth,  Minn.,  are  being  prepared  in  the 
office  of  the  city  engineer.  The  Board  of 
Public  Works  will  soon  call  for  bids  on  the 
work. 

The  City  Council  of  Mankato.  Minn.,  lias 
approved  the  plans  and  specifications  for  the 
paving  of  the  streets  heretofore  ordered  paved, 
and  added  two  inore  blocks  to  the  paving  dis- 
trict, as  follows:  Liberty  St.,  with  creosoted 
blocks  from  Broad  to  Second  St.,  and  Lincoln 
St.,  with  creosoted  blocks  or  with  tar  or  as- 
phalt macadam  from  the  east  side  of  Center 
St..  to  the  east  side  of  Second  St. 


Michigan. 

^Bids  will  be  nceived  until  2  p.  m..  May  18, 
by  John  Venus.  X'illage  Clerk,  Redford, 
Mich.,  for  the  construction  of  a  gravel  road 
on  Grand  River  road  through  the  village. 

^Bids  will  be  received  until  9  a.  m.,  May  26, 
by  Township  L  Krks  of  Ovid  and  Kinderhook 
townships   in    Branch   County.   Mich.,    fitir   the 


Mississippi. 

"{•Bids  will  be  recei\ed  until  noon,  ^ilay  22. 
by  E.  S.  Donnell,  Mayor.  Columbus,  Miss., 
for  the  construction  of  approximately  (i.OOo 
lin.  ft.  of  concrete  curb  and  gutter  or  granite 
curb  and  concrete  gutter. 

®The  Road  Commission,  Collins,  Miss.,  has 
awarded  to  Boyd  &  Bradshaw  18  miles  of 
road  in  Best  Three  of  Covington  County  for 
$9,110.  The  district  contains  over  70  miles 
of  roads  which  will  be  let  from  time  to  time, 
.\  bond  issue  was  recently  made  for  $50,i)iiO 
to  construct   m.ids  in  the  Collins  district. 

Missouri. 

®Bids  were  opened  iNlay  4,  by  the  city  of 
Fulton,  Mo..  P.  D.  Thurmond.  City  Engineer, 
for  cons'ructing  9.00U  sq  yds.  brick  iiavcm.-nt 
and  12.500  sq.  yds.  asphalt  macadam,  the  con- 
tract being  awarded  to  Joseph  Pope,  Jeffer.-un 
City,  Mo,,  at  $36,184.  The  unit  bid  of  the  suc- 
cessful  biilder   was   as    follows    for   9-in.    mac- 

•!•  indicates  work  now  open  for  bids.      ®  indicates  a  contract 


adam,  asphalt  binder,  and  0x16  in.  1-2-3  con- 
crete curb  on  West  7th  .St. : 

Excavation,     l..t!00    cu.    yds J0.30 

Curb,    3,313    lin.    ft 33 

Macadam.    4,830  sii.    vd.s fi3 

Parking,    1,407    0.j 

Total     f4..')7S 

For  similar  work  on  E.  5th  St.  the  successful 
bid  was 

Excavation.   2.000   cu.    vds $0.30 

Curb,    3,66.'i    lin.     ft 33 

Macadam,  7,(i81  .sq.  vds 82 

Parking,    3. ,'.00    03 

Total     }.8,257 

l-'nr  ciinstructing  brick  pavement  on  Court 
St.  the  unit  bid  was  as  follows ;  the  pave- 
ment is  to  consist  of  best  vitrified  brick  laid 
on  a  5-in.  1-3-5  concrete  base,  with  asphalt 
filler  and  6x16  in.   1-2-3  concrete  curb: 

Excavation,  1,274  cu.  yds $0.3.") 

Curb.  J. 030  lin.  ft 35 

Brick  pavement,  4,.t.41  sq.  yds 2.13 

Total     $10,829 

Bids  were  also  received  for  constructing 
4,007  sq.  yds.  brick  pavement  on  5th  St.,  and 
1,354  sq.  yds.  on  Market  St.,  the  unit  bids  for 
these  streets  being  the  same  as  for  Court  St. 

At  a  recent  meeting  of  the  property  owners 
on  Springfield  Ave.,  Springfield,  Mo.,  it  was 
decided  to  circulate  a  petition  for  the  curb- 
ing and  paving  with  Hassam  of  Springfield 
.■\ve.,  from  Commercial  to  Turner  Sts. 

Contracts  for  paving  12  streets  have  been 
awarded  by  the  Board  of  Public  Improve- 
ments of  St.  Louis,  Mo.,  as  follows:  .Vsphalt 
— Arkansas  .\ve„  between  Miami  and  Potomac 
Sts. ;  Parker-Washington  Co.,  $5,174 ;  Vir- 
.ginia  Ave.,  between  Osage  and  Keokuk  Sts.. 
same,  $5,188;  Mary  .\ve.,  between  Carter  and 
Florissant  Aves.,  same,  $5,391.  Brick — Michi- 
,gan  Ave.,  between  Bates  and  Eichelberger 
Sts.,  Ruecking  Construction  Co.,  $7,866;  Vir- 
ginia Ave.,  between  Potomac  and  Cherokee 
Sts.,  William  R.  Bush  Construction  Co.,  $5,- 
663;  Clark  Ave.,  between  Prospect  and  Spring 
.\ves.,  Skrainka  Construction  Co.,  $5.2:30 ; 
Compton  Ave.,  between  Keokuk  and  Chippe- 
wa Sts.,  Ruecking  Construction  Co.,  $5,:328; 
Greer  Ave.,  between  Elliot  and  Glasgow  .\ves., 
William  H.  Redemeyer,  $2,482.  Bitulithic— 
Cottage  .'\ve.,  between  Grand  and  Spring 
.\ves.,  Granite-Bituminous  Paving  Co.,  $4,- 
479.  Wood  Block— Twelfth  St.,  between  Heb- 
crt  and  Branch  Sts.,  Gustavus  A.  Heman, 
$5,102.  Granite— Brooklyn  St.,  between  Sec- 
ond St.  and  Broadway,  Heman  Construction 
Co..  $3830.  Telford— Mitchell  Ave.,  between 
McCausland  Ave.  and  city  limits,  John  B. 
Turner,  $2,660. 

The  City  Council  of  Springfield,  Mo.,  has 
instructed  City  Engineer  H.  G.  Horton  to 
prepare  plans,  specifications  and  estimates  of 
cost  for  the  construction  of  a  brick  pavement 
on  Pearl  St.,  and  construct  concrete  curbing 
to  the  property  line. 

Montana. 

The  City  Council  of  Billings,  Mont.,  has 
passed  an  order  authorizing  the  city  clerk  to 
advertise  for  bids  for  the  construction  of 
concrete  sidewalks  and  curbs  around  the  front 
and  side  of  the  new  fire  station  and  west  of 
the  city  library. 

.\dvices  from  Kalispell.  Mont..  sl;Ue  that 
the  matter  of  the  projection  of  a  wagon  road 
from  Columbia  Falls  northward  to  the  settle- 
ments in  the  North  Fork  valley  anil  Kintla 
lake  region  is  being  revived  by  those  interest- 
ed. Supervisor  J.  F.  Preston  of  the  Black- 
feet  forest  has  made  a  recommendation  to 
District  Forester  Greeley  at  Missoula  that  the 
department  subscribe  $6,000  toward  the  pro- 
ject. The  estimated  cost  of  the  improvement 
is  $12,000. 

The  Citizens'  Committee  of  Poison,  !\Iont.. 
created  for  the  purpose  of  raising  funds  to 
improve  the  roads  leadin.g  into  the  city  from 
the  south  have  succeeded  in  raising  $I.nOO 
aiming   the  merchants. 

Nebraska. 

^I'.ids  will  be  received  until  7 :3i)  p.  111.. 
May  25,  by  Board  of  Public  Works,  Fremont. 
Neb.,  for  furnishing  necessary  labor  and  ma- 
let  recently. 
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erial  for  paving  Districts  15  and  16.  The 
stiniated  cost  of  the  work  is  $12,048.  P.  A. 
S'elson  is  Chairman  of  the  Board. 
®The  City  Council  of  Lincohi.  Neb.,  has 
warded  the  contract  for  the  paving  in  alley 
laving  district  No.  60  to  Lang  &  Browitt  for 

;i,0S2. 

.\  petition  is  being  circulated  for  the  pav- 
ng  of  7th  St.,  between  Lincohi  and  Wabash 
^ves.,  in  Hastings.  Neb.  It  is  probable  that 
nothcr  petition  will  be  started  to  extend  the 
laving  from  Lincoln  .\ve.,  to  Bellevue  .^vc. 

Nevada. 

The  City  Council  of  Reno,  Nev.,  has  de- 
ided  to  pave  Riverside  .•Vve.  with  macadam 
rom  near  Ralston  St.  to  the  western  city 
imits. 

New  Jersey, 

®Henry  Byrne,  Mercer  &  Viaduct,  Jersey 
;ity,  N.  J.,  has  been  awarded  the  contract  by 
iie  Board  of  Street  and  Water  Commissioners 
f  that  city  for  the  improvement  of  Whyte  St., 
rom  Fairmount  Ave.,  to  the  northerly  line  of 
)upont  St.,  for  98%  of  standard.  The  esti- 
late  of  quantities  is:  About  8G0  cu,  yds.  of 
arth  excavation,  115  cu.  yds.  of  eartli"  filling, 
10  cu.  yds.  of  sand  filling,  1,625  sq  yds.  of  pav- 
ig  (Belgian),  925  lin.  ft.  of  curbstone,  oxlG 
n  in  concrete,  500  sq.  ft.  of  bridgestone,  3,800 
J.  ft.  of  flagging,  15  sq.  yds.  of  repaving,  100 
3.  ft.  of  relaid  and  dressed  bridgestone,  175 
1.  ft.  of  relaid  and  dressed  flagging,  90  lin.  ft. 
f  cribbing,  5x16,  set  in  concrete,  1  reset  receiv- 
ig  basin  head,  5  reset  manhole  heads,  3  new 
jceiving  basins  and  connections,  1  receiving 
asin  and  connection  complete,  and  2  resetting 
ater  gate  boxes.    Bids  were  opened  May  8. 

New  York. 
•I^Bids  will  be  received  until  8  p.  m.,  Mav 
?,  by  Thomas  H.  O'Neill,  Mayor,  Auburn, 
1.  Y.,  construction  of  subwavs  in  Washing- 
m  St.,  from  Clark  St.  to  Tehan  Ave.,  and 
le  paving  with  vitrified  brick  of  said  see- 
on  of  A\'ashington  St.,  of  Monroe  St.,  from 
lark  St.  to  Orchard  St.,  and  of  Mason  Lane, 
or  the  work  bid  upon  a  certified  check  for 
1,000  or  a  bond  for  50  per  cent  of  the  con- 
act  is  required  of  all  bidders.  Plans  and 
5ecifications  may  be  seen  and  examined  at 
le  office  of  the  City  Engineer  or  copies  will 
i  sent_  by  said  City  Engineer  upon  the  re- 
?ipt  of  ten  dollars,  such  amount  to  be  re- 
irned  upon  the  return  of  the  plans,  etc.  Fur- 
ler  information  in  regard  to  said  subways  or 
aving  can  be  obtained  upon  application  to 
Ibert  C.  Aldrich,  City  Engineer.  The  ap- 
roximate  quantities  of  the  work  are  as  fol- 
>ws:  Subway— .?,000  duct  ft.  r2-wav  tile; 
600  duct  ft.  i2-way  iron  pipe ;  2,200  'lin.  ft. 
raight  iron  pipe;  5  double  manholes.  Paving 
-5,3.50  sq.  yds.  vitrified  brick;  3,384  lin.  ft. 
ledina  sandstone  curbing;  135  lin.  ft.  curved 
irbing;  570  lin.  ft.  limestone  headers,  10 
ormwater  inlets. 

.\t  a  recent  meeting  of  property  owners  in 
opeland  St.,  Rochester,  N.  Y.,  it  was  "de- 
ded  to  have  the  street  improved  with  brick, 
n  ordinance  providing  for  the  paving  has 
:en  presented  to  the  Common  Council. 
It  is  reported  that  Governor  Dix  of  New 
ork  has  signed  the  bill  of  Senator  Murtaugh 
jpropriating  $1,000,000  for  the  improvement 
f  state  highway  routes  Nos.  4  and  12  in 
ioga  County,  Chemung.  Schuyler  and  Yates 
ounties,  so  as  to  complete  a  connection  be- 
veen  highways  already  built  on  such  routes. 

North  Carolina. 

®The  city  of  Fayetteville,  N.  C,  has  let  the 
allowing  contracts  for  street  paving,  for 
hich  Jno.  K.  Strange  is  Engineer:  About 
5.500  sq.  yds.  of  Tarvia  X  paving  with  4-in. 
jncrete  base,  F.  J.  McGuire  of  Norfolk,  Va. ; 
30ut  7,000  sq.  yds.  of  clay  and  gravel  paving, 
bout  16,000  lin.  ft.  of  granite  curb,  about 
000  lin.  ft.  of  storm  sewers,  Bowe-Page 
'ray  &  Construction  Co.  of  Charleston,  S.  C. 

Ohio. 
^•Bids  will  be  received  until  noon.  May  24, 
y    A.    B.    Lea.    Director    of    Public    Service, 
leveland,  O.,  for  paving  the  portion  of  West 
5th   St.  affected  by  the  separation  of  grades 


of  said  street  and  tracks  of  the  N.  Y.,  C.  & 
St.  L.  R.  R.  Plans  and  specifications  can  be 
obtained  of  the  Chief  Engineer.  Ira  O.  Hoff- 
man is  Secy. 

•I«Bids  will  be  received  until  noon,  May  24, 
by  .'\.  R.  Lea,  Director  of  Public  Service,  for 
grading  and  macadamizing  tlic  East  Boule- 
vard at  the  N.  Y.,  C.  &  L.  R.  R.  Plans  and 
specifications  can  be  obtained  of  the  Chief 
Engineer.  I.  O.  Hoffman  is  Secy,  of  the 
Director. 

•J«Bids  will  be  received  until  noon,  June  2, 
by  Board  of  County  Commissioners,  Cincin- 
nati. O.,  for  the  following  work  in  Hamilton 
County  under  Specifications  No.  202:  For 
improvement  of  Crookshank  road  from  Mud- 
dy Creek  road  north  to  Gamble's  land,  thence 
east  to  the  Bridgetown  road,  in  Green  Town- 
ship. The  workto  be  done  according  to  the 
plans  and  specifications  now  on  file  in  the 
office  of  the  Board  of  County  Commissioners. 
."Ml  bids  must  be  accompanied  by  a  bond  in 
the  sum  of  $2,000.00.    Fred  Dreihs.  Clerk. 

_4'Bids  will  be  received  until  11  a.  m..  May 
27.  by  Board  of  Cuyahoga  County  Commis- 
sioners, at  Cleveland,  O..  for  the  grading, 
draining  and  improving  of  Irish  Road  No.  2 
from  Usher  Road  to  the  westerly  line  of 
Cuyahoga  County  in  Olmsted  Township.  Frank 
R.  Lander  is  County  Surveyor.  J.  F.  Golden- 
bogen   is  Clerk  of  the  Commissioners. 

®The  County  Commissioners  at  Marion,  O., 
on  May  4  awarded  the  following  contracts  for 
the  King  road :  A.  J.  Brady,  for  the  Gracely 
road ;  Fred  Turner  of  LaRue,  for  the  Sumer- 
lott  road. 

®Bigler  Bros,  have  been  awarded  the  con- 
tract at  Middletown.  O.,  for  the  paving  of 
Tytus  Ave.  with  brick,  for  $27,500. 

®It  is  reported  that  the  Hewitt  Construc- 
tion Co.  of  Geneva.  O..  has  been  awarded 
the  contract  by  the  Village  Board  of  Geneva 
for  the  paving  of   Broadway  and   Main   Sts. 

©Service  Director  Sundmaker  of  Cincin- 
nati, O.,  has  awarded  the  contract  for  the 
crushed  stone  and  screening  for  the  use  of 
the  street  and  sewer  repair  department  to  the 
Tarco  Construction  Co.,  for  $29,987.  Of  this 
amount  $24,127  is  for  crushed  stone  and 
$5,859  for  screenings. 

A  petition  has  been  filed  in  the  county 
auditor's  office,  Hamilton,  O.,  by  citizens  of 
Hamilton,  seeking  the  establishment  of  a  new- 
road  from  the  east  line  of  property  of  Albert 
Horning  in  Fairfield  Township,  to  a  point  on 
the  Mt.  Pleasant  pike. 

A  resolution  declaring  it  necessary  to  pave 
East  28th  St.,  between  Fulton  road  and  Grove 
Ave.,  has  been  presented  to  the  city  council 
of  Lorain,  O. 

Service  Director  Brotherton  of  Ashtabula, 
O.,  has  been  authorized  to  have  plans  pre- 
pared for  the  paving  of  Drexel  St.  and  Sco- 
ville  court. 

Residents  of  Vienna  Ave.,  Niles,  O.,  have 
circulated   a   petition    for  street  paving. 

The  Board  of  Public  Service  of  Columbus, 
O.,  has  rejected  all  bids  received  for  the  pav- 
ing of  Summit  St.,  from  11th  Ave.  to  Mock 
Road,  with  either  brick  or  asphalt.  The  work 
will  be  readvertised. 

Oklahoma. 

The  City  Council  of  Hugo,  Okla.,  has 
passed  a  resolution  providing  for  paving  the 
business  streets  of  the  city  with  creosote  pine 
blocks,  4.\4x8.  and  bids  for  the  paving  are  to 
be  asked  as  soon  as  it  can  legally  be  done. 

Oregon. 

The  City  Council  of  Grant  Pass,  Ore.,  has 
passed  an  ordinance  calling  for  the  paving  of 
6th  St.,  in  the  residence  portion,  with  bitu- 
lithic,  and  for  the  paving  of  the  allays  in  the 
down-town   business   section. 

W,  W.  Harmon,  County  Road  Engineer. 
Jacksonville,  Ore.,  plans  the  construction  of 
an  oil  macadam  road  this  summer  between 
Med  ford   and   Central   Point. 

The  following  contracts  have  been  awarded 
by  the  City  Executive  Board  of  Portland. 
Ore.,  for  street  work :  Hermosa  Blvd.  and 
Beuhla  Vista  and  Alpine  Terraces  on  Kings 
Heights,  grading  and  concrete  curbs  and 
walks.  Porter  Bros.,  $114,558.  Commercial  St., 


iroin  Skidmorc  to  Killingsworth,  Llassam 
pavement.  Consolidated  Contract  Co.,  $26,610. 
East  Morrison  St.,  from  East  Water  to 
Union,  wood  blocks,  Carbolineum  Wood  Pre- 
serving Co.,  $18,665.  Emerson  St.,  from  Pat- 
ton  St.  to  St.  Johns  Road,  grading  and  con- 
crete curbs  and  walks.  Baker  Bros.  &  Hay- 
den,  $7,777.^  East  10th  St.,  from  Alberta  to 
(ioing,  grading  and  concrete  curbs  and  walks. 
Baker  Bros.  &  Hayden,  $2,078.  East  29th  St., 
from  Francis  Ave.  to  Kenilworth,  grading  and 
concrete  curbs  and  walks,  Baker  Bros.  & 
Hayden,  $1,846.  Roselawn  Ave.  from  East 
19th  to  Concord  Heights,  grading  and  con- 
crete curbs  and  walks.  Baker  Bros.  &  Hayden, 
$2,140.  East  33rd  St.,  from  Francis  Ave.  to 
Kenilworth,  grading  and  concrete  curbs  and 
walks.  Baker  Bros.  &  Hayden,  $6,651.  East 
30tli  St.,  from  Francis  .\ve.  to  Kenilworth, 
grading  and  concrete  curbs  and  walks,  Joplin 
&  Mceks,  $2,152.  Nineteenth  St.,  from  Wash- 
ington to  Couch,  Hassam  pavement,  Oregon 
Hassam  Paving  Co.,  $1,463.  Wasco  St.,  from 
Holladay's  Addition  to  East  24th  St.,  bitu- 
lithic  pavement.  Pacific  Bridge  Co.,  $9,345. 
Barker  St.,  from  Lovejoy  to  Melinda,  bitulith- 
ic  pavement,  Warren  Construction  Co.,  $6,- 
958.  Center  St.,  from  Williams  to  East  3f>th, 
grading  and  concrete  curbs  and  walks,  Keen- 
an  Bros.,  $2,281.  East  Everett  St.  district, 
bitulithic  pavement,  Warren  Construction  Co., 
$41,733.  Greenwood  Ave.,  from  Francis  to 
Kenilworth,  grading  and  concrete  curbs  and 
walks,^  Baker  Bros.  &  Hayden,  $2,450.  East 
2ith  St.,  from  Francis  Ave.  to  Kenilworth, 
grading  and  concrete  curbs  and  walks,  Baker 
Bros.  &  Hayden,  $2,197.  Kenilworth  Ave., 
grading  and  concrete  curbs  and  walks.  Baker 
Bros.  &  Hayden,  $1,877.  Oakdale  St.,  grad- 
ing and  concrete  curbs  and  walks,  Coast  Con- 
struction Co.,  $1,287.  East  25th  St.  district, 
Hassam  pavement,  Oregon  Hassam  Paving 
Co.,  $13,747. 

Pennsylvania. 

®The  Freal  Construction  Co.  of  Wilkes- 
Barre,  Pa.,  has  been  awarded  the  contract  by 
the  City  Council  of  Plymouth.  Pa.,  for  the 
paving  of  Main  St.  with  brick  between  the 
Lackawanna  station  and  the  Bull  Run  Cross- 
ing. 

The  Filbert  Paving  &  Construction  Co.  of 
Philadelphia,  has  submitted  the  lowest  bid 
to  the  Highway  Bureau  of  that  city  for  re- 
pairing asphalt  streets  occupied  by  street  rail- 
way tracks.  The  bid  was  $.54  per  sq.  yd.  for 
asphalt  and  $.15  per  sq.  yd.  for  granite  blocks. 

The  Luzerne  County  Commissioners, 
Wilkes-Barre,  Pa.,  have  agreed  to  place  the 
road  leading  from  Pittston  to  Avoca  in  a 
satisfactory   condition. 

The  Public  Road  Supervisors  of  East  Brad- 
ford. Bradford,  Pa.,  are  having  plans  and 
specifications  made  to  improve  the  road  at  the 
Johnson   farm,  near  Alton  station. 

Tennessee. 

•f«Bids  will  be  received  until  Noon,  May  23, 
by  City  Clerk,  Memphis,  Tenn.,  for  the  folow- 
ing  street  improvements;  175,000  cu.  yds.  ex- 
cavation ;  70,000  sq.  yds.  of  gravel  pavement ; 
48,000  tar  macadam  pavement ;  10,000  sq.  yds. 
of  old  stone  pavement;  20,000  sq.  yds.  of  brick 
pavement;  70,000  sq.  yds.  of  asphalt,  wood 
block  of  bitulithic  pavement.  J.  H.  Weather- 
ford  is  City  Engineer.  Official  advertisement 
will  be  found  elsewhere  in  this  issue. 

Texas. 

®The  Board  of  Municipal  Commissioners, 
Dallas,  Tex.,  has  awarded  F.  O,  Brow-n  three 
contracts  for  street  paving  as  follows:  Third 
Ave.,  at  $7,381.  of  which  the  citv's  part  will 
be  $-2.-528;  Oak  Lane,  for  $4,836,  of  which 
the  citv's  part  will  be  $1,616,  and  2nd  .\ve.. 
at  $12,971.  of  which  the  city  will  pay  $4,366. 
The  material  will  be  of  asphaltic  macadam. 

The  Board  of  Municipal  Commissioners, 
Dallas,  Tex.,  has  been  petitioned  by  property 
owners  for  the  paving  of  Columbia  Ave. 

The  Chamber  of  Commerce  of  Longview, 
Tex.,  Luther  Ellison,  Secy.,  is  getting  up  a 
list  of  taxpayers  requesting  that  Gregg  County 
call  an  election  to  vote  $1.50,000  to  build 
macadamized  roads  through  the  county. 


•J*  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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The  Engineering  Department  of  Dallas 
County  and  the  Dallas  Automobile  Club  are 
planning  the  buiklinfj  of  a  macadam  roadway 
from  Red  River  l"  Galveston.  The  pro- 
posed road  will  be  a  little  more  than  400 
miles  in  length  and  will  pass  through  Grav- 
son.  Collin,  Dallas.  Kllis,  Hill.  McClellan, 
Falls,  Robertson,  Brazos,  Grimes,  Waller,  Har- 
ris  and   Galveston    counties. 

Property  owners  along  the  Harrisburg  road 
have  decided  to  take  up  the  matter  of  im- 
proving the  road  from  Milby  St.,  the  end  of 
the  paving  on  Preston  .-\ve..  to  the  city  limits, 
a  distance  of  about  12  city  blocks  with  Mayor 
Rice  of  Houston,  Tc.x. 

.^n  election  was  held  in  Bonham,  Tex.,  on 
May  15  for  the  purpose  of  deciding  on  the 
adoption  of  street  paving  bonds  for  $100,000 
and  waterworks  bonds  for  $.30,000. 

The  City  Council  of  Cleburne,  Te.x.,  has 
authorized  the  street  committee  to  confer 
with  the  County  Commissioners.  Cleburne, 
with  reference  to  paving  the  court  house 
square. 

The  citizens  of  Groeshcck,  Tex.,  on  May  8 
voted  the  issuance  of  bonds  to  the  amount  of 
$12,000  for  the  building  of  sidewalks,  and  to 
the  amount  of  $6.00(1  to  purchase  the  water 
works. 

Utah. 

Citizens  of  Elberta,  Utah,  have  petitioned 
the  County  Commissioners,  Provo,  for  a  new 
road  district  for  Elberta  and  surrounding 
country. 

Virginia. 

Plans  for  the  improvement  nf  the  roads  of 
Alexandria  County,  Va.,  are  being  considered 
by  the  County  Commissioners,  Clarendon. 
The  county  has  agreed  to  raise  $30,000  for  the 
improvement. 

Washington. 

The  City  Council  of  Mount  Vernon,  Wash, 
has  selected  asphalt  as  the  pavement  to  be  used 
in  the  improvement  of  Mount  Vernon 
streets.  Besides  the  business  district,  several 
blocks  in  the  residence  section  will  be  paved. 

Property  owners  have  filed  a  petition  ask- 
ing for  the  grading  of  a  40-ft.  roadway  in 
Kiernan  Ave.,  from  Nevada  to  Division  St., 
Spokane,  Wash. 

The  Board  of  County  Commissioners.  Ho- 
quiam,  Wash.,  has  decided  not  to  award  the 
contract  for  the  construction  of  a  plank  road- 
way 20  miles  long  at  an  estimated  cost  of  $00,- 
000,  for  which  bids  were  asked  and  opened 
May  1,  there  being  no  funds  available  for  the 
work.     Geo.  L.  Davis  is  Countv  Commissioner. 


The  City  Commissioners  of  Spokane,  Wash., 
have  rejected  the  plans  for  paving  Ash  St., 
Broadway  to  Northwest  Blvd.,  with  Hassam 
and  ordered  that  competition  be  thrown  open 
to  five  kinds  of  paving.  The  estimated  cost 
of  the  improvement  is  $46,500. 

The  City  Commissioners,  Spokane,  Wash., 
have  approved  plans  for  grading  .'Arthur  St., 
from  Newark  to  12th  Ave.,  for  grading  Gor- 
don .\ve.,  from  the  alley  between  Callspel 
and  Washington  Sts.,  to  Post  St.,  and  for 
grading  Lidgerwood  St.,  from  Liberty  to 
Rowan  Ave.  Tlie  estimated  cost  of  these  im- 
provements is  about  $40,000. 

The  City  Council  of  Colfax,  Wash.,  is  con- 
sidering different  kinds  of  paving  material 
for  the  proposed  paving  of  recently  formed 
paving  districts  and  the  principal  streets  in 
the  residence  portions  of  the  city,  as  well  as 
in  the  business  section. 

The  City  Commissioners  of  Spokane,  Wash., 
have  approved  plans  for  grading  and  parking 
38th  Ave.,  from  Perry  .St.  to  Grand  Blvd. 
The  estimated  cost  of  the  improvement  is 
$9,200. 

West  Virginia. 

The  Harrison  County  Commissioners, 
Clarksburg,  W.  Va.,  at  their  next  meeting  will 
probably  order  the  construction  of  the  Na- 
tional road  from  the  corporation  limits  to  the 
foot  of  the  Big  Hill,  Bridgeport.  The  total 
cost  is  estimated  at  $30,000. 

The  Board  of  Commissioners,  Huntington, 
W.  Va.,  has  ordered  the  paving  of  Buffing- 
ton  St.,  from  Bridge  St.  to  the  river  front 
to  connect  with  the   Proctorville   ferry  grade. 

Wisconsin. 

®Jo!m  Brngan  of  Green  Bay,  Wis,,  has 
been  awarded  the  contract  by  the  County 
Commissioners,  Marquette.  Mich.,  for  grad- 
ing tlie  county  road  from  Wakefield  to  Dun- 
ham, Gogebic  County,  for  $1,300. 

Members  of  the  North  .^ve.  .\dvancement 
Association,  Milwaukee,  Wis.,  have  adopted  a 
resolution  asking  Aid.  J.  P.  Carney  to  intro- 
duce a  resolution  in  the  common  council  to 
have  North  Ave.,  between  26th  and  48th 
Sts..  paved  with  asphalt. 

Wyoming. 

The  advisability  of  paving  a  pnrtion  of  the 
business  streets  of  Cheyenne.  Wyo..  has  been 
taken  up  by  the  public  utilities  committee  of 
the   Industrial   Club. 

The  city  of  Green  River,  Wyo.,  has  let  con- 
tract for  18  blocks  of  sidewalk  and  20  street 
crossings    to    George    Durnford    of    Evanston, 


Wyo.    Turpin  &  Eldridge.  Hugus  Block,  Rawl- 
ings,  Wyo.,  are  Engineers. 

Canada. 

4*Bids  will  be  received  until  noon,  May  2-j, 
by  O.  T.  Springer,  Clerk  and  Treasurer,  Bur- 
lington, Ont.,  for  the  laying  of  cement  for 
concrete  walks  in  the  village. 

•J»Bids  will  be  received  until  Noon,  May  23, 
by  G.  R.  Geary,  Chairman  of  the  Board  of 
Control,  Toronto,  Ont.,  for  the  construction  of 
the  following  works  :  Concrete  walks — Dela- 
ware Ave.,  E.  S.,  Bloor  to  Hallam;  Duchess 
St.,  N.  S.,  George  to  Sherbourne ;  Edgewood 
Crescent,  E.  S.,  Summerhill  to  W.  Limit  Lot 
lo ;  Edgewood  Crescent,  W.  S.,  Summerhill  to 
E.  Limit  Lot  14;  Euclid  Ave.,  W.  S.,  Queen  to 
Robinson ;  Hazelwood  Ave.,  S.  S.,  Pape  to 
East  Limit  Lot  No.  1  ;  Harbord  St.,  S.  S., 
Batburst  to  Markham  ;  Island  Roadway  (South 
of  Bay  Front),  S.  S.,  from  1,140  ft.  east  of 
Chippewa  Avenue  Bridge  to  3,500  ft.  east. 
Manning  Ave.,  E.  S.,  Olive  to  North  End ;  Ma- 
plewood  .Ave..  S.  S.  Pape  to  500  ft.  east.  Mar- 
jory Ave.,  E.  S.,  654  ft.  S.  of  Gerrard  to  Dag- 
mar  :  Montrose  Ave.,  W.  S.,  Harbord  to  250  ft. 
south  ;  Morley  Ave.,  E.  S.,  Old  City  Limits,  to 
Apple  Grove :  Newsham  St.,  S.  S.,  Brock  to 
East  End:  Oak  St.,  S.  S.,  Sumach  to  East  End; 
Oak  St..  N.  S.,  Sumach  to  East  End :  Osier 
Ave.,  W.  S.,  Davenport  to  Connolly ;  Quebec 
Ave.,  E.  S..  Annette  to  Humberside;  Quebec 
Ave.,  W.  S.,  Annette  to  12  ft.  S.  of  N.  Limit 
No.  306;  Queen  St.,  S.  S.,  Power  to  246  ft. 
east;  Queen  St.,  S.  S.,  George  to  142  ft.  east; 
Ritchie  Ave.,  E.  S.,  from  309  ft.  N.  of  Dundas 
to  225JS  ft.  fur.  N.;  Runnymede  Ave.,  E.  S., 
Annette  to  St.  John's  Road;  Strathcona  Ave.. 
N.  .S..  Pape  to  East  End ;  Salem  Ave.,  W.  S., 
Bloor  to  Shanlv ;  Sarah  St.,  E.  S.,  Danforth  to 
N.  End;  South  Drive,  N.  S.,  May  to  165  ft. 
east;  St.  Clair  Ave.,  N.  S..  Keele  to  E.  S.  King 
prod. :  St.  John's  Road,  N.  S.,  Dundas  to  Gil- 
mour  :  Wright  Ave.,  N.  S..  732  ft.  E.  of  Ron- 
cesvalles  to  Sorauren ;  Wright  Ave.,  S.  S.,  732 
ft.  E.  of  Roncesvalles  to  Sorauren.  Concrete 
curbs — High  Park  Ave.,  W.  S.,  Dundas  to 
Bloor ;  High  Park  Ave.,  E.  S.,  Dundas  to 
Bloor;  Spadina  Road,  E.  S..  St.  Clair  south  to 
Bridge.  Sewers —  Rhodes  Ave.,  20O  ft.  north 
of  Queen  St.,  to  Gerrard  St. ;  Marchmont 
Road.  Shaw  St.  to  Davenport  Road.  Specifica- 
tions may  be  seen  and  forms  of  tenders  ob- 
tained at  the  office  of  the  City  Engineer. 
Toronto. 

The  St.  Boniface  Bitulithic  &  Contracting 
Ltd..  St.  Boniface.  Man.,  has  been  awarded 
the  contract  for  the  construction  of  50.000  sq. 
yds.  of  bitulitliic  pavement  in  the  city  of  Win- 
nipeg, Man.     N.  P.  Blair  is  City  Engineer. 


IRRIGATION.   DRAINAGE.  LEVEES  AND  CANALS 


Colorado. 

.A  special  election  has  been  ordered  for 
June  17  by  the  Commissioners  of  Pueblo 
County,  Pueblo,  to  decide  on  whether  a  mu- 
nicipal irrigation  district  shall  be  established 
in  the  Boggs  flats  section.  The  project,  if 
carried,  will  necessitate  a  bond  issue  of  $5,- 
000.000  and  water  will  be  brought  from  the 
western  slope  by  a  tunnel  through  the  Conti- 
nental divide. 

The  Highland  Ditch  Co.,  operating  a  large 
ditch  near  Longniont,  Colo.,  has  had  plans 
and  specifications  prejiared  for  a  large  reser- 
voir. The  dam  will  lie  -55  ft.  high,  nearly  2W 
ft.  long  and  the  water  will  be  4-5  ft.  deep.  It 
will  cover  208  acres  and  hold  217,800,000  cu. 
ft.  of  water.  It  will  be  located  two  miles  west 
of  Hvgiene  and  eight  miles  west  of  Long- 
mont.'  The  cost  will  be  over  $100,000  and  it 
is  expected  to  be  finished  by  May  1,  1912. 
Illinois. 

^Bids  will  be  received  until  2  p.  m..  May 
19.  by  Commissioners  of  McConnell  Mutual 
Drainage  Contract.  Leroy,  111.,  for  the  follow- 
ing contracts:  1.  For  the  furnishing  of  6.000 
ft.  20-in.  tile  and  5.210  ft.  18-in.  tile.  Tile  to 
be  unloaded  at  Leroy,  111     Said  bids  to  be  on 


glazed,  vitrified,  shale  or  concrete  tile.  2.  For 
the  digging,  laying  and  covering  of  said  tile, 
according  to  the  profile,  plans  and  specifica- 
tions of  ditch  now  on  file  in  the  office  of 
Leslie  J.  Owen.  Leroy,  111.  3.  For  the  haul- 
ing of  said  tile  from  Leroy,  111.,  and  scat- 
tered along  the  line  of  said  ditch,  as  the  com- 
missioners may  direct.  4.  For  the  furnish- 
i?ig  of  said  tile,  doing  all  the  work  in  the 
digging  of  said  ditcli,  laying  and  covering  of 
said  tile,  haulin.g  said  tile  and  fully  com- 
pleting the  work. 

The  County  Court  at  a  meeting  at  the  Court 
House  at  St.  Charles  held  a  reliearing  on  the 
petition  for  a  levee  in  Missouri  Point.  The 
levee  will  protect  about  4.000  acres  and  if 
Imilt,  it  will  be  paid  for  by  special  taxation 
levied  on  the  property  protected, 

Indiana. 

®Bids  as  follow;  were  received  by  Drainage 
Commissioner  O.  E.  Deeds  at  the  office  of 
County  Surveyor  Earl  B.  Lockridge  at  Peru 
for  the  construction  of  the  Jacob  Snearly 
ditch,  in  the  vicinity  of  Miami.  and 
the  Bell  ditch.  The  bids  on  the  Snearly 
ditch       were      as       follows :  George       E. 

Lecdy.  $4,862,80;  Sherman  Bros.  $1,800:  S.  .\. 


Cost,  $4,849.49,  and  Geo.  C.  Tombaugh,  $4.- 
800.  The  contract  was  aw-arded  to  George  C. 
Timbaugh.  The  bids  on  the  Bell  ditch  were: 
Alexander  Oticker,  $1,699.40;  C.  E.  Car- 
michael,  $1,700;  L.  C.  Illard,  $1,788,  and 
Sweetzer  Drain  Tile  Co.,  $1,729.  The  con- 
tract was  awarded  to  .-Mex  Oticker. 

Iowa. 

®Bids  were  opened  May  3  by  W.  L.  Fitkiii, 
County  Auditor,  Garner,  la.,  for  cleaning 
ditches  requiring  6,000  cu.  yds.  of  excava- 
tion. The  contract  was  let  to  Gade  Bros.'  Ex- 
cavating Co.,  Dow's,  la.,  at  30  cts.  per  cu.  yd. 

©Bids  were  opened  May  9  by  V.  A.  Burley. 
County  Auditor,  Sibley,  la.,  for  tile  and  open 
work  in  Drainage  District  No.  12,  the  contract 
being  aw-arded  to  Elmer  Knox,  Adel,  la,,  at 
$6,827. 

©Johnson  &  Jefson,  Qear  Lake,  la.,  have 
been  awarded  the  contract  at  $ll,8."i8  for  con- 
structing Judicial  Ditch  No.  12.  Bids  were 
opened  May  12  by  P.  D.  McKellor,  County 
.\uditor,  Jackson.  Miss.  The  work  includes 
1.288  cu.  vds,  of  excavation  and  18,900  ft.  of 
tile. 

Louisiana. 

The  Police  Jury  at  Halmville.  La.,  W.  Lus- 


^  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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sail.  President,  hns  established  a  drainage  dis- 
trict e.xtending  from  the  Jefferson  line  to 
the  St.  John  line  on  the  east  bank  of  the 
river.  The  district  will  be  known  as  the 
Pontchartain  Drainage  District.  Joseph 
Schexnaydre,  George  F.  Kugler  and  \V.  .X. 
Elfer  were  appointed  commissioners.  The 
establishment  of  a  drainage  district  on  the 
west  bank  of  the  river  was  also  authorized. 

Michigan. 

®Thc  contract  for  constructing  the  Swan 
and  Beatty  drain  located  in  Leroy  and  Wheat- 
tierd-  Townships,  Ingram  County,  has  been 
awarded  to  J.  .\.  Black,  Lansing,  for  the  open 
work  and  tile  work.  The  contract  for  fur- 
nishing the  tile  was  let  to  JM.  A.  Dunlap,  Wil- 
liamston.  at  $1,14S.  The  total  cost  of  the 
drain  is  $2,450. 

Petition  has  been  filed  with  Walter  R.  Car- 
ven.  County  Drain  Commissioner,  Mason, 
Mich.,  for  deepening,  widening,  straightening 
and  relocating  the  South  Looking  Glass  and 
\'ermillion  Creek  drains. _  The  total  length  of 
this  drain  will  be  about  IS  miles  and  it  will 
traverse  the  township  of  Locke  in  Ingram 
County^  Perry.  Sciota  and  WoodhuU  in  Shia- 
wassee county  and  Bath  and  Victor  in  Clin- 
ton county.  This  work  will  be  a  dredge  job 
with  a  bottom  width  not  to  exceed  2.5  ft. 

Minnesota. 
•J-liids    will    lie    received    until    May    27    l)y 
Louis   G.   Vogel,   County   .\uditor.   New  Ulin, 
Minn.,  for  the  construction  of  Brown  County 


Ditch  Xo.  IS.  The  following  tile  will  be  re- 
quired: 2,000  ft.  6-in„  7,959  ft.  7-in.,  1,400  ft. 
8-in..  SCO  ft.  10-in.,  2,500  ft.  12-in.,  (iOO  ft.  11- 
in.  and  2,()80  ft.  15-in.  Bids  may  be  on  cither 
clay  or  cement  tile.  Maxinnun  depth,  12.20  ft. 
Kstimated  cost  $^1,419.  Also  an  open  outlet 
ditch  1,320  ft.  long,  4  ft.  wide  at  bottom. 
Nearest  railroad  station  is  Sleepy  Eye,  three 
miles  from  work.  C.  N.  Robertson  of  Sleepy 
Eye  is  the  Engineer. 

®Bids  were  opened  May  10  by  E.  D.  Stock- 
ing, County  Auditor,  for  the  construction  of 
County  Ditch  No.  18  and  furnishing  the  fol- 
lowing tile :  5,700  ft.  G  in.,  av.  depth  4. .57 ; 
4.000  ft.,  7  in.,  av.  depth  4.5  ft.;  G.lOO  ft.  8  in., 
av.  depth  4. .50  ft.;  4.850  ft.  10  in.,  av.  depth 
t).30  ft.;  2,C00  ft.  12  in.,  av.  depth  (i.lO  ft.; 
2.800  ft.  14  in.,  av.  depth  5.40  ft.;  2,400  ft. 
15  in.,  av.  depth  12.33  ft.;  814  ft.  18  in.,  av. 
depth  13.50. ft.  The  contract  was  let  to  Niels 
P.  Jensen  and  Carl  Christensen,  Hutchinson, 
Minn.,  at  $7,550. 

Mississippi. 

®Roach  &  Stansell,  Memphis,  Tenn.,  at 
10.98  cts.  per  cu.  yd.  have  been  awarded  the 
contract  for  constructing  the  Warfield  Point 
Levee  (new  work)  in  the  Lower  Yazoo  Levee 
District.  Rids  for  this  work  were  opened 
April  28  by  Capt.  J.  A.  Woodruff.  U.  S.  Engi- 
neer, Vicksburg",  Miss. 

Tennessee. 

.At  the  annual  meeting  of  the  St.  Francis 
Levee    Board    held    last    week    at    Memphis. 


Chief  Engineer  B.  G.  Covington  reported  that 
it  would  require  about  $2,000,000  to  complete 
the  work  in  the  basin  to  bring  the  levees  to 
perfection. 

Texas. 

The  American  Rio  Grande  Land  &  Irri- 
gation Co.,  Mercedes,  Tex.,  is  planning  to  at 
once  extend  its  canals  to  water  6,000  acres. 
The  flumes  and  trunk  canals,  however,  will 
be  of  ample  capacity  for  50,(X)0  acres  to  pro- 
vide for  future  extensions.  This  is  merely  an 
extension  as  the  company  already  has  under 
irrigation  about  25.000  acres  and  8-5,000  acres 
of  land  unsold.  Thos.  M.  Pluinmer,  Mer- 
cedes, Tex.,  is  General  Manager,  and  W.  F. 
Sliaw,   Mercedes,  is  Engineer. 

Virginia. 

The  Bureau  of  Drainage  investigations  of 
the  Department  of  Agriculture  at  Washing- 
ton, will  shortly  begin  the  survey  of  the 
Chickahominy  river  district  below  Richmond 
for  the  purpose  of  gaining  information  as  to 
the  proper  method  of  draining  the  area.  G. 
M.  Warren,  drainage  engineer  of  the  Bureau, 
will  supervise  the  work  and  a  complete  plan 
of  reclamation  will  be  devised. 

Wyoming. 

The  Parkman  Irrigation  District,  W.  H. 
Wallace.  Secretary,  Sheridan,  Wyo.,  is  taking 
bids  for  the  purchase  of  $l50.i100  irrigation 
bonds. 
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Alabama. 

•J«Bids  will  be  received  until  1  p.  m.,  June  2, 
.iy  Lieut.  Edwin  F.  Barlow.  Construction 
3uartermaster,  Fort  Morgan,  Ala.,  for  motor 
iriven  deep  well  pump,  electric  transmission 
ine,  switch  panel  transformer,  4-in.  cast  iron 
ivater  main,  etc. 

The  City  Council  of  Pollard,  Ala.,  has  de- 
eded to  construct  a  water  works  and  a  sewer 
;ystem.  The  work  will  include  the  laying  of  a 
3-in.  pipe  for  a  distance  of  1,000  ft.  and  the 
:onstruction  of  a  tank  having  a  capacity  of 
55,000  gals. 

Arkansas. 

The  Booneville  Oil  &  Gas  Co.  of  Boone- 
ville.  .\rk.,  has  asked  for  a  franchise  to  con- 
struct a  water  works  system  in  the  city. 

California. 

The  Ventura  County  Power  Co.,  according 
to '-advices  from  Oxnard,  Cal.,  will  lay  a  new 
7-in.  water  main  at  once  for  the  southwestern 
part  of  the  city. 

The  Sacramento  Power  &  Water  Co.  has 
filed  articles  of  incorporation  at  San  .\ndreas, 
Cal.  A  part  of  the  scheme  is  to  provide 
Calaveras,  Sacramento,  Amador,  El  Eforado 
and  other  counties  with  water.  The  incor- 
porators are  Charles  Chapman  of  San  Fran- 
cisco. Charles  Barsotti  of  San  .\ndreas.  Jonn 
Muldoon  of  Berkeley,  Dudley  Smith  of  Oak- 
land and  C.  J.  Lancaster  of  .\lameda.  The 
capitalization  is  $2,500,000,  of  which  each  di- 
rector has  subscribed  for  $.500  worth  of  stock. 

Consulting  Engineer  C.  E.  Moore  of  Santa 
Clara,  Cal.,  is  preparing  to  make  some  addi- 
tions to  the  municipal  pumping  plant  at  Moun- 
tain View,  Cal. 

Colorado. 

The  City  Council  of  Colorado  Springs. 
Colo.,  has  passed  a  resolution  directing  the 
Commissioner  of  the  Department  of  Public 
Works  to  advertise  for  bids  for  the  equipment 
of  the  new'  pumping  station. 

Florida. 

The  City  Council  of  Fort  Pierce,  Fla.,  con- 
templates calling  an  election  for  the  purpose 
of  votin.g  on  the  issuance  of  bonds  to  the 
amount  of  $25,000  for  the  construction  of  a 
water  works  svstem. 


Georgia. 

Bonds  to  the  amount  of  $50,000  have  been 
voted  by  the  citizens  of  Thomaston,  Ga.,  for 
the  purpose  of  constructing  a  water  works 
and  a  sewer  system. 

Doak  &  Mckechnie,  civil  engineers,  Green- 
ville, S.  C,  have  been  engaged  by  the  city  of 
CoUegepark,  Ga.,  as  consulting  engineers  in 
cliarge  of  the  installation  of  the  proposed 
water  works  and  sewer  system. 

Plans  have  been  made  for  improvements 
to  the  water  system  of  Fort  Valley,  Ga.,  at  an 
estimated  cost  of  $.5,000.  The  source  of  sup- 
ply will  be  secured  from  deep  wells.  J.  W. 
Rundell  is  Mayor- 
Idaho. 

The  City  Council  of  Ilo,  Ida.,  contemplates 
the  installation  of  a  water  works  system. 

Illinois. 

•J-Bids  will  be  received  until  2  p.  m.,  Mav 
22,  by  Village  Clerk,  Stanford,  III.,  for  the 
construction  of  a  water  works  svstem.  W.  C. 
Murphy  is  Clerk.  Alelluish  &  Broyhill,  Bloom- 
ington.  Ill,  are  Engineers. 

•I«Bids  will  be  received  by  the  Board  of 
Local  Improvements  of  the  Town  of  Cicero 
until  8  p.  m.,  May  2.3,  for  furnishing  and  lay- 
ing water  mains  in  S.  53rd  Court  and  S.  o2d 
Court.  George  Comerford  is  President  of 
the   Board. 

•J-Bids  will  be  received  by  L.  E.  McGann. 
commissioner  of  public  works.  Chicago,  until 
1 1  a.  m.,  May  23.  for  labor  and  material  to 
erect  in  place  coal  bunkers  with  platform,  ash 
hopper,  coal  receiving  hopper  spouts  and 
valves  in  the  Roseland  Pumping  Station.  104th 
St.  and  Stewart  Axe.  The  contract  includes 
two  coal  bunkers,  one  ash  hopper  and  one 
coal  receiving  hopper  with  spouts  and  valves 
of  an  estima'ted  weight  of  100,000  lbs.  Each 
coal  bunker,  of  about  0,200  cu.  ft.  capacity  and 
ha\  ing  two  spouts,  shall  be  supported  by  four 
cokunns  about  50  ft.  long,  with  cast  ircm 
shoes.  The  ash  hopper,  of  about  2,200  cu.  ft. 
capacity,  shall  be  supported  by  two  columns 
•55  ft.  long  and  shall  be  erected  according  to 
pl.ins.  The  coal  receiving  hopper,  of  about 
2,000  cu,  ft.  capacity,  shall  be  built  under  the 
railroad  track  in  the  boiler  house.  The  hop- 
jjer  shall  he  built  to  permit  of  the  attachnunt 


of  a  reciprocating  feeding  device  to  be  fur- 
nished by  others.  The  spouts  shall  be  not 
less  than  12  ins.  in  diameter  and  valves  made 
to  fit  the  openings  as  shown  on  detailed  plans 
on  file  at  the  commissioner's  office.  Cash  or 
certified  check  for  $.300  must  accompany  pro- 
posal. 

®The  following  contracts  for  laying  water 
pipe  have  been  awarded  by  the  Board  of  Lo- 
cal Improvements,  Chicago:  Torrence  Ave., 
I03d  St.  to  110th  St.,  David  Walsh,  6628 
South  Chicago  Ave. ;  Grand  Ave.,  N.  44th 
.\ve.,  to  N.  48th  Ave.,  Jas.  H.  Roche,  222  E. 
31st  St.  Details  and  prices  were  published  in 
Engineering  Contr.\cting. 

Following  are  the  low  bids  received  by 
L.  E.  McGann,  Commissioner  of  Public 
Works,  Chicago,  III.,  for  furnishing  and  de- 
livering to  the  Water  Works  Department 
plumber's  solder  as  ordered.  Bids  opened 
May  5,  1911.  Raymond  Lead  Co.,  735  S. 
Washtenaw  .Ave..  19  cts.  per  lb.  The  con- 
tract has  not  been  awarded. 

The  City  Council  of  .Anna.  111.,  has  passed 
an  ordinance  providing  for  the  laying  of  dis- 
tributing mains  totaling  23.-347  ft.  The  total 
cost,  including  fire  hvdrants,  valves  and  valve 
boxes,  is  $20,l'i08. 

Kansas. 

Plans  and  specifications  are  being  prepared 
li.\-  the  J.  S.  Worley  Co.,  Reliance  BIdg.,  Kan- 
--as  City,  Mo.,  for  the  construction  of  a  water 
works  for  Cherryvale,  Kan. 

Louisiana. 

•J»P>ids  will  be  received  until  noon.  May  22, 
by  G.  G.  (iill.  town  clerk.  Homer,  La.,  for  the 
following:  2  high  pressure  horizontal  return 
tulie  boilers,  size  66  ins.  by  16  ft.,  three-quar- 
ter front,  gallow'S  frame  setting  and  steel  cas- 
ing; 1  steel  smokestack,  48  ins.  diam.,  SO  ft. 
high,  of  No.  8  gage  steel,  to  set  on  foundation 
independent  of  boilers;  1  steel  horizontal 
breeching  for  two  boilers,  of  No.  8  gage  steel; 
2  standard  underwriter  fire  pumps,  cap.  500 
gals,  per  min.;  1  straight  line  air  compressor, 
size  10x12x10  ins.;  1  long  air  receiver,  36  ins. 
by  S  ft. ;  2  boiler  feed  pumps,  6.x4x6  ins. ;  2  air 
lifts;  1  feed  water  heater,  1-50  h.  p, ;  1  steel 
tower  and  tank,  complete ;  5  miles  of  cast  iron 
pipe,  4-in.,  6-in.,  8-in.,  with  all  fittings,  valves 
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anil  livdraiits  for  the  cninplcte  installation.  H. 
W.  Wright  is  engineer. 

®Tlie  mayor  and  City  Council  of  White 
Castle,  La..'  have  awarded  the  contract  for 
laying"'  2,000  ft.  of  water  mains  on  lower 
IJowie  St.  to  David  Lopez  of  that  city.  Wood- 
ward, Wight  &  Co.,  Ltd.,  of  New  Orleans  se- 
cured the  contract  for  furnisihng  the  material. 

The  City  Council  of  Kentwood,  La.,  has  au- 
thorized the  mayor  to  have  a  survey  of  the 
town  made  for  the  location  of  water  works 
and  an  electric  lighting  system. 

H.  W.  Wright  of  Homer.  La.,  has  been  re- 
tained by  the  City  Council  of  that  city  as  en- 
gineer to  prepare  plans  for  a  water  works. 
Bids  are  now  being  received  for  furnishing 
material  for  the  work. 

Maryland. 

Bids  will  be  received  until  noon,  May  18, 
bv  Highway  Commission,  Baltimore  Coimty, 
Towson,  Md.,  for  grading  and  macadamizing 
about  3,400  ft.  of  Boyce  .\ve..  Ninth  District. 
Henry  (j.   Shirley   is   Baltimore   County  roads 


engmeer. 


Michigan. 


It  is  reported  that  the  citizens  of  Benton 
Harbor,  Mich.,  on  May  4  voted  the  issuance 
i,(  bonds  to  the  amount  of  $100,000  for  the 
purpose  of  developing  the  present  wells, 
building  a  new  station  and  placing  mains  in 
all  parts  of  the  city. 

The  citizens  of  Three  Rivers,  Mich.,  have 
voted  in  favor  of  purchasing  the  Emery  water 
power  for  $40.(iflii. 

Minnesota. 

The  St.  .Anthony  Park  North  Improvement 
Association,  St.  Paul.  Mnin.,  has  asked  the 
assembly  to  pass  the  resolution  authorizing 
the  water  board  to  issue  $100,000  in  bonds  for 
extensions  and  improvements. 

Residents  of  Avondale,  Lake  Minnetnnka.  a 
suburb  of  Minneapolis,  Minn.,  have  formed 
the  .\vondale-Harris  Park  Improvement  As- 
sociation for  the  purpose  of  making  roads  and 
figuring  on  a  water  plant.  J.  J.  Dalton  is 
president.  C.  \\'.  Fisher.  Jr.,  secretary,  and  W. 
Bailey,  treasurer. 

Mississippi. 

The  Illinois  Central  Kailmad  Co.  has  pur- 
chased about  l."iil  acres  nl  laml  from  C.  C. 
Clement.  I.  F.  Hales  and  the  Heidenreich 
iLiind  Co.,  in  the  northern  part  of  McComb, 
Miss.,  for  the  purpose  of  constructing  a  reser- 
voir. 

Missouri. 

®Bash  &  Gray  of  Joplin,  Mo,  have  been 
awarded  the  contract  by  the  city  of  Hoising- 
ton.  Kan.,  for  the  construction  of  a  water 
works  system.  Rollins  S:  Westover,  Kansas 
City,  engineers. 

®The  Commercial  Construction  Co.  of  Kan- 
sas City,  ^lo..  has  been  awarded  the  contract 
by  the  City  Council  of  Moberly,  Mo.,  for  the 
reconstruction  of  the  water  works,  for  $23,- 
:t23,  and  G.  A.  Sinclair  of  Moberly  has  se- 
cured the  contract  for  constructing  a  power 
bouse  for  $0,100.  Rollins  &  Westover,  Kan- 
sas   City.    Mo..    Engineers. 

The  stockholders  and  the  directors  of  the 
Tn<lependence  Water  \\'('rks  Co..  Independ- 
ence. Mo.,  have  decided  to  extend  the  service 
to  Maywood  and  Mount  Washington  provided 
3(111  consumers  could  be  found  in  those  two 
places. 

Nebraska. 

•{•Bids  will  be  received  until  S  p.  m..  Alav 
22,  by  Village  Clerk.  Battle  Creek.  Neb.,  for 
the  construction  of  a  water  plant,  including 
building,  2."i  h.  p.  engine,  triplex  pump,  air 
compressor,  air  pressure  tank,  approximately 
1.000  ft.  of  fi-in.  cast-iron  pipe.  ti.4u(l  ft.  of 
4-in.  cast-iron  pipe,  o  4-in.  gate  valves  and 
tioxes,  together  with  necessary  belts,  pipe,  pipe 
valves  and  fittings.  Each  bid  must  be  accom- 
panied by  certified  check  in  the  amoitnt  of  10% 
of  any  or  all  ecjuipment  liid  on.  Engineer's  es- 
tiiuate.  $10.0011. fill  Plans  and  specifications  are 
on  file  with  the  Village  Clerk,  or  copy  of  the 
same   may   be   secured    from   the  engineers   at 


$5.00    each.      .-\lamo    Engine    &    Supply    Co., 
I  Imaha,   Aeb.,  iMignieers. 

New  Jersey. 

®Thc  Harrison  Construction  Co.  of  New- 
ark. N.  J.,  has  been  awarded  the  contract 
by  D.  F.  Weeks.  .M,  D.,  Supt..  New  Jersey 
State  Village  for  Epileptics,  Skillmab,  N  J., 
for  the  labor  and  material  necessary  for  the 
extension  of  the  water  system  with  necessary 
fire  hydrants,  gate.^,  valves,  liftings,  etc.  The 
contract  price  is  $0,8(<4.  Bids  were  opened 
.May  1. 

New  York. 

^Bide  will  be  receiveil  until  3  p.  m.,  June 
15.  by  M.  Gray  Zalinski.  Depot  Quartermas- 
ter, Army  Bldg..  New  York  City,  for  installing 
six  pumps  and  accessories  at  I'ort  Mills,  I'.  1. 

®Lupfer  &  Reinick,  714  Ellicott  Snuarc, 
Buffalo,  N.  Y..  have  been  awarded  the  con- 
tract by  the  Board  of  Public  Works  of  Gene- 
v:i.  N.  Y.,  for  laying  about  13,U0U  ft.  of  20- 
in.  cast  iron  w.itcr  main  for  $10,040.  Bids 
were   opened   A  bay   11. 

.-\n  electimi  «a^  lielil  in  Fredi.'nia,  N.  Y.. 
on  May  15  for  the  purpose  of  voting  on  the 
(|uestion  of  improving  the  present  water  works 
system  of  the  village.  Plans  have  been  pre- 
pared by  b'ngineer  Wilder  for  a  system  of  im- 
provements which  it  is  claimed  will  insure 
clear  water.  In  addition  the  plans  call  for 
an  enlargement  of  the  present  reservoir  to  a 
capacity  of  ISO, 11(111,11(111  gals.  Tlie  estimate  of 
the  cost  of  installing  the  improvements  is 
$](i,400. 

Special  County  Judge  Frank  S.  Wheeler 
and  others  have  petitioned  the  City  Commis- 
sioners, Jamestown,  N.  Y.,  for  the  extension 
of  the  city  water  mains  on  Lakewood  road  be- 
ycmd  the  city  line.  The  proposed  extension 
would  be  about  114  miles  in  length  and  would 
cost  about  $-5,500. 

.\t  a  recent  meeting  of  the  ta.xpayers  of 
the  village  of  Co.xsackie.  N.  Y..  held  for  the 
jiurpose  of  discussing  the  iiuestion  of  increas- 
ing the  village  water  supply,  a  committee  of 
citizens  and  the  Village  Trustees  and  the 
Board  of  Water  Comniissioners  was  appoint- 
ed to  look  up  site^  and  re|iort  at  ,-i  future 
meeting. 

North  Carolina. 

•{•Bids  will  be  received  until  :'.  p.  111.,  May 
31,  by  the  Board  of  Water  and  Light  Com- 
missioners, Concord.  N.  C.  for  building  aux- 
iliary pumping  station,  furnishing  turbine 
pumps  and  motors,  about  two  miles  12-in.  cast 
iron  pipe,  reinforced  concrete  1,000.000-gal. 
sedimentation  reservoir  and  coagulating  basin 
and  l.Ooo.iXlO-gal.  filter  plant;  plans  and  speci- 
fications on  file  at  office  of  superintendent, 
and  copies  of  specifications,  forms  of  pro- 
posal, etc..  ma\  be  obt.ained  from  Engineer 
Gilbert  C.  White,  at  Durham,  X.  C.  Official 
advertisement  will  be  found  cNi  where  in 
this  issue. 

•{•Bids  will  be  received  until  3  p.  m.,  May 
31,  by  the  Board  of  Water  and  Light  Com- 
missioners, Concord,  N.  C.  for  building  an 
auxiliary  pumping  station,  furnishing  turbine 
pumps  and  motors,  about  two  miles  12-in. 
cast-iron  pipe,  reinforced  concrete  1,000.000- 
gal.  sedimentation  reservoir  and  coagulating 
liasin.  and  l.oOO.OOO-gal.  filter  plant.  Plans 
and  specifications  will  be  on  file  at  the  office 
of  the  superintendent,  and  cojiics  of  the  speci- 
fications, forms  of  prcqiosal.  etc.,  may  be  ob- 
tained from  the  Engineer  at  Durham.  N.  C. 
No  bid  will  be  considered  unless  accompanied 
by  a  certified  check  for  $-50(1.  C.  B.  Wagoner. 
Cliairman.  and  G.  H.  Kutledge.  Supt.  of  Com- 
missioners. Gilbert  C  White  is  Engineer, 
Durham.   X.  C. 

Bonds  have  lieeii  voted  li\  the  city  of  Thom- 
asville.  N.  C,  to  the  amount  of  $75,000  for 
the  construction  of  a  water  works  system. 
Plans  and  specifications  have  been  prepared 
by  the  J.  B.  .McCrary  Ivngineering  Co.  of 
.Atlanta.  Ga. 

The  citizens  of  Morgantown.  N.  C,  at  a  re- 
cent election  voted  the  issuance  of  bonds  in 
the  sum  of  $35,000  for  the  construction  of  a 
water  works  s>stein.  It  is  probable  thta  bids 
for  the  work  will  lie  asked  shortly. 


North  Dakota. 

^•Bi<ls  will  be  received  until  2  p.  m.,  June 
2,  by  Lee  Nichols,  City  .Auditor.  Mandan,  N. 
Dak.,  for  furnishing  necessary  labor  and 
material  for  the  construction  of  a  water 
works  system  consisting  of  the  following  con- 
tracts : 

1.  General  contract:  To  consist  of  haul- 
ing and  laying  cast  iron  water  mains  and  ap- 
purtenances, ftirnishing  all  material  and  labor 
.iiid  constructing  power  house,  intake,  intake 
well,  settling  basins,  clear  water  well,  etc. 
Certified  check,  $1,000.  2.  Machinery  Con- 
tract: To  consist  of  furni.shing  and  erecting 
boilers,  beater,  feed  pum])s,  high  duty  and 
:iu.xiliary  pumping  machinery,  steam  piping, 
etc.  Certified  check.  $5o0.  3.  For  furnishing 
hvdrants  and  valves  f.  o.  b.  cars,  Mandan, 
N.  Dak.  Certified  check,  $100.  4.  For  fur- 
nishing cast  iron  pipe  and  special  castings, 
f.  o.  b.  cars,  Mandan,  N.  Dak.  Certified 
check,  $500.  Burns  &  McDonnell,  Scarritt 
Bldg.,  Kansas  City,  Mo.,  are  Engineers. 

Ohio. 

•{•Bids  will  be  received  until  May  22  liy  Di- 
rector of  Public  Service,  Cincinnati.  O.,  for 
the  laying  of  cast-iron  special  castings  and 
valves  and  other  miscellaneous  work  in  con- 
nection therewith  for  the  Water  Distribution 
System  of  the  city  of  Cincinnati.  Plans  and 
specifications  may  be  obtained  at  the  office  of 
the  General  Supt.  of  the  Water  Works  De- 
partment. J.  J.  Wenner  i^  Clerk  of  the  Di- 
rector. 

.A  new  water  works  crib  will  be  constructed 
by  the  city  of  Cleveland,  O.,  at  a  cost  of  $100,- 
000.  in  connection  with  the  work  on  the  new 
JSOO.OOO  water  tunnel  to  be  extended  from  the 
northerly  end  of  the  old  West  Side  tunnel.  It 
will  be  (i5  ft.  high  an<l  will  have  a  circum- 
ference of  100   ft.  , 

Oklahoma.  ' 

®Mayfield  &  Shaw  of  Lawton.  Okla.,  have 
been  awarded  the  contract  by  the  City  Council 
of  Man.gum,  Okla.,  for  extensions  to  the  wa- 
ter works  mains. 

©Hunter  &  Hunter  of  Oklahom.a  City. 
Okla..  have  been  awarded  the  contract  in  that 
city  for  the  construction  of  a  sedimentation 
basin  for  $12,088.  The  basin  is  to  be  con- 
structed at  the  w-ater  works  pumping  station 
and  will  lie  200  ft.  long.  100  ft.  wide  and  12 
ft.   deep. 

,\dvices  from  Bartlesville.  Okla.,  state  that 
the  Corporation  Commission  has  instructed 
the  Water  &  Li.ght  Co.  of  that  city  to  spend 
$100.70(1  in  e.xlension  of  mains  and  increasing 
facilities.  Consulting  Engineer  T.  C.  Hughes 
of  Tulsa.  Okla.,  has  recommended  the  cutting 
of  a  ditch  about  a  half  mile  long  so  as  to 
straighten  the  Caney  river  and  reserving  the 
bend   for  a  reservoir. 

Plans  and  specifications  are  to  be  prepared 
for  the  construction  of  a  sedimentation  basin 
at  the  water  works.  Tulsa.  Okla.  It  is  pro- 
posed to  construct  a  basin  having  a  capacity 
of  fi.OOO.OOO  gals.  The  estimated  cost  of  the 
improvement   is  $25,000. 

T?onds  have  been  voted  by  the  citizens  of 
Wetumka,  Okla..  to  the  amount  of  $10,000  for 
the  purpose  of  extendiii.g  the  water  and  the 
electric   light  systems. 

Oregon. 

lmpro\enienls  will  probabl\  be  made  to  the 
water  works  system  of  Elgin,  Ore.,  in  the 
near   future. 

Pennsylvania. 

•{•Bids  will  be  received  until  2  (i.  111..  May 
22.  by  Water  &  Lighting  Department,  John 
.\.  .Affleck.  President.  Harrisbiirg.  Pa.,  for 
laying  water  pipe  in  Revere  St..  from  Seven- 
teenth St.  to  Elizabeth  St.,  in  Sycamore  St. 
from  .Sixteenth  St.  to  .Seventeenth  St..  in  Belle- 
vue  Road  fom  Twenty-first  St.  to  Twenty- 
second  St.  and  in  Twenty-second  .St.  from 
Bellcvue  Road  to  Market  St.  For  particulars 
apply  to  the  office  of  the  Department,  where 
plans  and   speciOcations  may  be  seen. 

®Tbe  Ohio  Valley  Water  Co.  has  awarded 
the   contract    for   rlrilling    the   .idditional    12-in. 


4"  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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wells  for  the  water  supply  on  Neville  Island 
to  J.  M.  Allen  of  PittsburR.  Consultins  En- 
gineers Chester  &  Fleming,  Union  Kank  Bldg., 
Pittsburg,  have  charge  of  the  work. 

The  York  Water  Co.  of  York.  Pa.,  has  de- 
cided to  spend  $15,000  to  extend  a  trunk  line 
through  the  northern  and  western  sections  of 
the  city. 

The  Lower  Gwynedd  Water  Co.  of  North 
Wales.  Pa.,  has  been  incorporated  with  a  cap- 
ital stock  of  $0,000. 

South  Dakota. 

<?The  City  Council  of  Brookings,  S.  Dak., 
has  awarded  Roberts  &  Few  the  contract  to 
extend  the  citv  water  system  13V6  blocks,  at 
a  cost  of  $5,800. 

The  Dayton  Water,  Light  &  Improvement 
Co.  of  Pierre,  S.  Dak.,  has  been  granted  a 
permit  to  do  business  in  Texas.  The  Texas 
headquarters  will  be  at  Davton.  Libertv  Coun- 
ty.    The  capital  stock  is  $100,000. 

The  citizens  of  Bradley,  S.  Dak.,  have  voted 
the  issuance  of  bonds  to  the  amount  of  $14,- 
000  for  the  installation  of  a  water  works  sys- 
tem. The  work  will  include  a  pumping  house 
to  cost  $1,000  and  mains  to  cost  $10,000. 

Tennessee. 

Plans  have  been  prepared  bv  R.  C.  Huston, 
1219  Central  Bank  Bldg..  Memphis.  Tcnn..  for 
the  construction  of  a  new  water  works  esti- 
mated to  cost  $20,000.  The  water  supply 
will  be  secured  from  wells.  Bonds  will  be 
sold  June  2. 

Plans  have  been  prepared  for  the  extension 


of  water  mains  for  a  distance  of  almost  eight 
miles  during  the  coming  year  in  the  city  of 
Nashville,  Tenn. 

Texas. 

The  citizens  of  Yorktown,  Tex.,  on  May  7 
voted  the  issuance  of  bonds  to  tlic  amount  of 
$6,000  for  the  purpose  of  extending  the  water 
mains. 

Plans  and  specifications  are  to  be  prepared 
at  once  for  the  proposed  new  reservoir  for 
Fort  Worth,  Tex.,  the  Commissioners  having 
decided  upon  a  site.  It  is  expected  to  let  the 
contract  within  three  weeks. 

It  is  reported  that  the  city  of  Slaton,  Tex  , 
contemplates  the  installation  of  a  water  works 
system  at  an  estimated  cost  of  $100,000.  It  is 
probable  tliat  a  sewer  system  will  also  I)e  con- 
structed. 

Utah. 

The  following  bids  were  recently  received 
by  the  City  Council  of  Park  City,  Utah,  for 
the  construction  of  a  new  water  works  plant : 
Lynch  &  Cannon  Engineering  Co.,  Salt  Lake, 
$48,949;  T.  W.  Peroival,  Salt  Lake.  $.-)(5,380: 
A.  A.  Ciark,  Salt  Lake.  $47,199:  McKav  & 
Reed,  Salt  Lake.  $47,800;  P.  J.  Moran,  Salt 
Lake,  $o7,732;  Moran  Construction  Co.,  Og- 
den,  $59.725 ;  Gillis  Construction  Co.,  Salt 
Lake,  $47,010;  Wheelwright  Construction  Co., 
Ogden.  $47,144. 

W.  W.  Wilson  and  James  Jensen  of  Sandy, 
Utah,  recently  visited  Lehi  for  the  purpose  of 
determining  definitely  just  how  much  money 
will  have  to  be  expended  on  the  proposed 
pumping   station    which   is   to   be   installed   on 


the  banks  of  the  Jordan  river  between  Riv- 
erton  and  Midvale.  The  present  estimated 
cost  of  the  improvement  is  $3,000; 

Virginia. 

®The  contract  for  building  an  extension  tO' 
the  present  water  system  of  Luray,  Va.,  has 
been  awarded  to  A.  N.  McKim  and  Joseph  T. 
Campbell,  both  of  Luray.  The  contract  cov- 
ers bringing  a  stream  of  water  from  portions 
of  the  Blue  Ridge  mountains,  crossing  an- 
other mountain  and  emptying  it  into  the  main 
leading  from  the  present  reservoir  at  Luray. 

West  Virginia. 

An  election  will  soon  be  held  in  Ronccverte, 
W.  Va.,  for  the  purpose  of  voting  on  the  issu- 
ance of  $5,000  in  bonds  to  extend  the  water 
and  the  sewer  systems. 

Canada. 

•{•Bids  will  be  received  until  8  p.  m.,  May 
23,  by  City  _  Council  Niagara-on-the-Lake, 
Ont.,  for  repairing  and  enlarging  the  tank  of 
the  water  works  swstem  of  the  town  of  Ni- 
agara. Plans  and  specifications  can  be  ob- 
tained of  W.  E.  Lyall,  Clerk,  or  F.  W.  Paulin, 
C.  E.,  Niagara  Falls,  Ont. 

The  Water  Commissioners  of  Windsor, 
Ont.,  have  asked  the  City  Council  to  submit 
a  debenture  by-law  to  the  people  this  spring 
to  raise  about  $50,000  for  proposed  improve- 
ments to  the  city  water  works  system.  The 
work  to  be  covered  by  the  by-law  is  the  con- 
struction of  the  proposed  new  intake  and  the 
laying  of  additional  water  mains  to  supply 
growing  parts  of  the  cit>'. 


SEWERAGE     AND     GARBAGE     DISPOSAL 


Alabama. 

•J«Bids  will  be  received  until  noon,  May  22, 
by  Board  of  Revenue,  Jefferson  Co.,  Job  Go- 
ing. President,  Birmingham,  Ala.,  for  fur- 
nishing the  necessary  labor  and  material  for 
the  construction  of  a  sewage  disposal  plant. 
Plans  and  specifications  can  be  obtained  of 
L.  H.  Salter,  Sanitary  Engineer,  Room  101 
Court  House,  Birmingham,  Ala. 

The  citizens  of  Oxford,  Ala.,  on  May  15 
voted  the  issuance  of  bonds  in  the  sum  of 
$12,000  for  the  installation  of  a  sewer  sys- 
tem. 

California. 

®The  Western  Engineering  &  Water  Supply 
Co..  First  Nat.  Bank  Bldg.,  Oakland,  Cal., 
has  been  awarded  the  contract  at  Concord, 
Cal..  for  the  installation  of  sewers  and  a  sep- 
tic tank  for  $16,349.  The  contract  covers  the 
laying  of  20.000  ft.  of  6  to  8-in.  sewers,  3,000 
ft.  of  15-in.  outfall,  and  the  building  of  a 
30  by  60  ft.  septic  tank  and  pump  station. 

The  City  Trustees  of  Hemet.  Cal.,  have  de- 
cided to  call  an  election  as  soon  as  details 
can  be  arranged  to  vote  upon  the  issuance 
of  $44,000  sewer  bonds. 

The  citizens  of  Dixon.  Cal..  on  May  2  voted 
the  issuance  of  bonds  to  the  amount  of  $40,- 
000  for  the  construction  of  a  sewer  system 
and  the  acquisition  of  a  site  for  a  septic  sys- 
tem for  the  disposal  of  the  sewage. 

The  Trustees  of  Rio  Vista,  Cal..  recently 
appeared  before  Secy.  W.  F.  Snow  of  the 
State  Board  of  Health  at  Sacramento,  for  the 
purpose  of  having  a  preliminary  conference 
upon  the  matter  of   the  proposed   sewer  sys- 


tem for  Rio  Vista.  The  city  authorities  de- 
sire to  have  the  sewage  empty  into  the  Sac- 
ramento river.     F.  J.  Kalber  is   City  Clerk. 

The  City  Council  of  Oakland,  Cal.,  has 
adopted  recommendation  of  the  drainage  and 
sanitary  committee  that  City  Engineer  Fred 
C.  Turner  be  directed  to  prepare  plans  and 
specifications  for  the  sewering  of  13th  St., 
between  Union  and  Peralta  Sts..  for  sewers  in 
portions  of  Broadway  and  Fourth  Ave.,  for 
sewers  in  Manila  Ave.,  and  Broadway,  and 
for  a  sewer  in  Bryant  Ave. 

The  citizens  of  Orland,  Cal.,  on  May  2 
voted  the  issuance  of  bonds  in  the  sum  of 
$50,000  for  municipal  water  and  sewer  sys- 
tems. It  is  proposed  to  use  $25,000  of  this 
sum  for  the  construction  of  a  sewer  system 
and  the  balance  for  a  municipal  water  sys- 
tem. 

Consulting  Engineer  C.  E.  Moore  of  Santa 
Clara,  Cal.,  is  making  preparations  for  the 
installation  of  several  miles  of  sewers  in  the 
city  of  Santa  Clara. 

Consulting  Engineer  C.  E.  Moore.  Santa 
Clara,  Cal.,  is  preparing  to  make  some  addi- 
tions to  the  sewage  disposal  plant  at  College 
Park,  near  San  Jose. 

Consulting  Engineers  Reynolds  &  Whitman, 
529-.30  Ochsner  Bldg.,  Sacramento,  Cal..  are 
preparing  plans  for  the  installation  of  a 
sewer  system  in  the  city  of  Dixon.  Cal.,  in- 
cluding septic  tanks  and  contact  filter  beds. 
The  approximate  cost  of  the  system  complete 
exclusive  of  the  real  estate  is  $30,000. 

Connecticut. 

The  Legislature  has  passed  a  resolution  fa- 
vorable to  the  bond  issue  of  $100,000  by  the 


city  of  Bridgeport,  Conn.,  for  the  construction 
of  sewers.  Plans  were  prepared  by  Engineer 
Zalnion  Goodsell. 

Florida. 

Specifications  for  the  sewerage  extension 
on  the  north  side  of  Rome.  Ga.,  are  now  com- 
pleted. The  Board  of  Public  Works  intends 
to  have  this  work  done  under  the  direct  su- 
pervision of  its  own  employes  and  with  day 
labor. 

®Bids  were  opened  May  2  by  the  city  of 
Jacksonville,  Fla.,  George  Rommel,  Jr.,  En- 
gineer, for  constructing  storm  water  and 
sanitary  sewers,  the  contract  being  awarded 
to  J.  W.  Gurley,  Mobile,  Ala.,  at  $60,762  for 
reinforced  concrete  pipe  storm  sewers  and 
at  $19,117  for  terra  cotta  pipe  sanitary  sewers. 
Bids  were  received  on  brick,  monolithic  con- 
crete, reinforced  concrete  pipe,  and  terra  cot- 
ta pipe  sewers.  The  quantities  of  the  various 
sizes  of  sewers  were  as  follows :  66  in.,  650 
Hn.  ft.;  63  in.,  2,560  lin.  ft,;  60  in.,  2,200  lin. 
ft.;  48  in.,  1,650  lin.  ft.;  36  in.,  2,400  lin  ft.; 
30  in.,  1,450  lin.  ft. ;  24  in.,  1,450  lin  ft. ;  15  in., 
950  lin.  ft;  12  in,,  2,450  hn.  ft.;  10  in.,  750 
lin.  ft.  The  unit  bids  on  the  various  kinds 
of  sewer  were  as  follows:  (1)  McCartin  & 
Co.,  Birmingham,  Ala.;  (2)  J.  W.  Gurley  & 
Co.,  Mobile,  Ala.;  (3)  McCauUey  Manton 
Co.,  Brooklyn ;  (4)  A.  L.  Patterson,  New  Or- 
leans; (5)  Sullivan-Long,  Bessemer;  (6) 
Meeks-Dunn,  Atlanta;  (7)  Bryan  &  Co.,  Jack- 
sonville; (8)  Guild  &  Co.,  Chattanooga;  (9) 
W.  W.  Hatch,  Pensacola;  (10)  H.  Monk, 
Pensacola;    (11)    .A.  F.  Helms,  Cleveland. 
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Georgia. 

A  bond  issue  of  from  $70,000  to  $150,000  for 
improvements  in  Waycross,  Ga.,  is  being  agi- 
tated. Improvements  contemplated  are  sewer- 
age extensions,  water  main  additions,  street 
and  sidewalk  paving  and  the  erection  and 
equipment  of  additional  tire  stations. 

Plans  have  been  prepared  by  the  H.  S.  Jau- 
don  Engineering  Co.,  Savannah.  Ga.,  for  the 
construction  of  a  complete  sewer  system  for 
the  city  of  Blakely,  Ga.,  at  an  estimated  cost 
of  $2o,000.  The  sewer  will  be  about  nine 
miles  long.  The  contract  will  be  let  about 
July  1.  The  City  Council  will  have  charge 
of  the  work. 

Plans  will  soon  be  prepared  for  the  installa- 
tion of  a  sewerage  system  and  school  build- 
ing in  the  city  of  Fort  Valley,  Ga.,  estimated 
to  cost  $15,000  and  $20,000  respectively.  The 
work  will  include  vitrified  sewer  pipe,  flush 
tank  and  septic  tank.  J.  W.  Rundell  is 
Mayor. 

Illinois. 

•J-llids  will  l;e  received  until  noon,  June 
5,  by  Capt.  M.  E.  Saville,  Constructing  Quar- 
termaster, Fort  Sheridan.  111.,  for  the  neces- 
sary labor  and  material  for  the  installation 
of  a  sewage  disposal  plant  complete,  includ- 
ing hydrolithic  tank,  filters,  sludge  beds, 
pumps,  motors,  electric  pole  line  and  connec- 
tions, sewer  main  and  outlet,  etc.,  at  Fort 
Sheridan.  111. 

The  JNIilwaukee  Sewerage  Commission,  com- 
posed of  John  \\'.  Albord,  Hartford  Bldg., 
Chicago,  111. ;  Harrison  P.  Eddy,  14  Beacon 
St.,  Boston,  Mass.,  and  George  C.  Whipple, 
103  Park  Ave..  New  York  City,  has  submitted 
its  report  to  Alayor  Seidl  of  Milwaukee.  .V 
complete  change  in  the  rearrangement  of  the 
city's  sew^erage  system,  involving  a  total  ex- 
pense of  $13,255,000,  has  been  recommended. 
This  outlay  of  money  covers  work  extending 
to  1950,  when,  according  to  the  commission's 
estimate,  JVIilwaukee  will  have  a  population 
of  850,000  and  an  area  of  54.7  sq.  miles.  The 
work  recommended  for  completion  by  1015 
will  cost  $4,997,000.  The  work  recommended 
consists  of  filtration  plants,  Menomonee  flush- 
ing tunnel,  low  and  high  level  intercepting 
sewers,  a  sewage  pumping  station,  two  puri- 
fication  plants  and  outfall   sewers. 

Petitions  for  the  installation  of  a  sewer 
svstem  in  the  village  of  Plainfield,  111.,  at 
an  estimated  cost  of  $3S,072,  have  been  filed 
in  the  County  Court,  Joliet,  111.,  by  Village  At- 
torney Coll  ^IcNaughton  of  Joliet.  The  plans 
and  specifications  for  the  system  have  been 
prepared  by  Civil  Engineer  H.  D.  ITallett  of 
Aurora,  111. 

The  City  Council  of  .\nna.  111.,  has  passed 
an  ordinance  providing  for  a  system  of  sew- 
ers. The  total  length  of  pipes  to  be  laid  under 
this  improvement  is  21,57S  ft.  The  total  cost. 
including  pipes,  manholfs,  flush  tanks,  and 
septic  tank,  is  estimated  at  $21.2l)(i. 

Contracts  will  be  let  and  work  started  on 
the  new  sewer  districts  Nos.  7,  8  and  9,  it 
is  reported,  in  .Aurora,  111.,  before  July  1. 
Bids  for  the  work  will  be  advertised  for  im- 
mediately. Charles  Clyne  is  City  Attorney. 
M.  J.  Tarble  is  City  Engineer. 

The  City  Council  of  .Assumption,  111.  has 
passed  an  ordinance  providing  for  a  system 
of  drainage  and  sewera.ge  for_  the  business 
section  and  west  side  of  town.  The  estimated 
cost   of  the   improvement  is  $7,4!I9. 

Indiana. 

^•Bids  will  be  recei\ed  until  9  a.  m.,  May 
22,  by  Board  of  Public  Works,  Gary,  Ind., 
for  constructing  District  Sewer  No.  5.  A  cer- 
tified check  for  $4,:!-j5  must  be  filed  with  each 
hid.  Plans  and  specifications  are  on  file  at 
the  oflice  of  the  city  engineer.  Flarry  G. 
.Moose  is  City  Clerk.  Official  advertisement 
will  be  found  elsewhere  in  this  issue. 

®.\Iichaels  &  Mumeck  have  been  awarded 
the  contract  by  the  Board  of  Public  Works, 
Kokomo,  Ind.,  for  the  construction  of  an 
intercepting  sewer  for  $47,041.  The  work  in- 
cludes 5,333  ft.  of  48-in.  concrete,  422  ft.  of 
10-in.  vitrified  tile,  1,9157  ft.  of  42-in.  concrete. 


4110  ft.  of  !i-in.  vitrified  tile.  444  ft.  of  30-im 
concrete,  3il3  ft.  of  20-in.  vitrified  tile.  1,907 
ft.  of  15-iii.  vitnlied  tile,  200  ft.  of  12-in.  cast 
iron  pipe.  935  ft.  nf  18-in.  vitri.fied  tile,  100 
ft.  of  lO-in.  c-isl  iron  pipe,  71()  ft.  of  24-in. 
vitrified  tile,  one  automatic  flush  tank.  Ben 
Havens  is  City  Clerk.  Bids  were  opened 
May    1. 

Permission  h;is  been  olitaiiied  from  all  prop- 
erty owners.  r,r:i/il,  Ind..  to  .-lUow  the  con- 
struction of  ;i  stonii  :iiid  sanitary  sewer 
through  their  lots,  to  run  from  the  piano 
factory  west,  connecting  with  the  Poguc  Run 
sewer.  Plans  and  specifications  have  been 
prepared  for  the  work  and  the  contract  will 
be  let  immediatelv.  J  he  estimated  cost  of  the 
work   is   $4,400. 

Iowa. 

•J-Bids  will  be  received  until  9  a.  m..  May 
17,  by  City  Council  of  Des  Moines,  la.,  for 
the  construction  of  a  12-in.  No.  1  vitrified 
clay  pipe  sewer  on  College  Ave.  from  the 
sewer  in  place  at  F.ighteenth  St.  to  the  center 
of  Nineteenth  St.,  and  on  Nineteenth  St.  from 
the  center  of  College  .Ave.  to  a  point  40  ft. 
north  of  the  nortli  line  of  Clark  St.,  a  10-in. 
No.  1  vitrified  cl.ay  pipe  sewer.  .A.bout  930 
lin.  ft.  of  sewer,  more  or  less.  Work  to  begin 
on  or  before  the  2i>th  day  of  May,  1911,  and 
to  be  completed  on  or  before  the  1st  day  of 
July,  1911.  Horace  Susong  is  City  Clerk. 
J.  R.  Hanna  is  Mayor. 

The  City  Council  of  Nevada,  la.,  has  passed 
a  resolution  ordering  the  construction  of  the 
proposed  sanitary  sewer  system  with  a  disposal 
plant.  The  City  Clerk  has  been  instructed  to 
advertise  for  bids  for  the  same.  Plans  and 
specifications  for  this  work  were  prepared 
some  time  ago  by  Civil  l-'.ngineer  Sam  Steig- 
erwald  of  Boone,  la. 

The  city  of  Fairfield,  la.,  has  employed 
engineers  for  the  preparation  of  plans  for  a 
complete  sanitary  sewer  system,  filtration 
plant  for  the  water  works,  three  miles  of 
street  pavement  and  some  improvements  at 
the  electric  light  plant.  Hall  &  .Adams.  Cen- 
terville,  la.,  are  I-:ngineers.  T.  P.  Starr  is 
May.ir. 

Kansas. 

®0.  F.  Davis.  5th  west,  Hutchinson,  Kan., 
has  been  awarded  the  contract  for  the  con- 
struction of  3,ii75  ft.  of  8-in.  sewer  and  170 
ft.  of  0-in.  sewer  in  Hutchinson.  Bids  were 
opened  May  9. 

A  movement  has  been  started  at  Scandia, 
Kan.,  to  put  in  a  sewer  system  in  the  prin- 
cipal business  part  of  the  town. 

A  resolution  has  been  introduced  in  the 
City  Commission,  Topeka,  Kan.,  organizing 
all '  the  west  side  of  Topeka  now  without 
sewers  into  a  benefit  district.  The  proposed 
district  will  be  three  and  a  half  miles  long 
and  a  half  mile  w-ide.  'I  he  main  sewer  will 
have  its  outlet  in  the  river  in  .Auburndale  and 
will  start  in  the  College  Hill  district.  City 
Engineer  A.  R.  Young  is  working  on  plans 
and  boundary  lines  for  the  district. 

The  City  Commissioners  of  Wichita,  Kan., 
are  considering  the  plans  and  estimates  for 
the  proposed  new  sanitary  sew^er,  which  in- 
cludes the  packing  house  district  and  a  large 
section  in  the  northern  ii.'irt  of  the  city  now 
without  sewer  facilities.  It  also  includes  all 
that  territorv  in  the  region  of  the  drainage 
canal,  which  the  main  sewer  will  parallel  for 
the  greater  part  of  the  distance  north  and 
south  througli  tlie  cit>-.  Bert  C.  Wells  is  City 
Engineer. 

Louisiana. 

The  Board  of  Liquidation  of  >Jew^  Orleans. 
La.,  has  awarded  ;in  issue  of  $7,(i(Hl,0ri0  public 
imiirovement  lionds  to  the  Canal-Louisiana 
and  Whitnev  Central  banks  of  New  Orleans. 
The  proceeds  of  the  bond  issue  are  to  be  used 
in  comjileting  tlie  sewerage  and  drainage  sys- 
tem of  the  city. 

Maryland. 

^Bids  will  be  received  until  11  a.  m..  May 
31,  by  Board  of  Awards,  J.  Barry  Mahool, 
President,  Baltimore,  Md.,  for  constructing 
the    Tunctioii    ^ewer    al    the    Sewage    pumping 


station,  sanitary  contract  N'l.  <>i.  including 
2,400  cu.  yds.  excavation ;  45u  cu.  yds.  con- 
crete masonrv ;  80  cu.  yds.  of  brick  masonry ; 
40,000  lbs.  reinforcing  steel:  25,()qu  ft.  b.  m. 
sheeting:   800  sq.  yds.  of   waterproofing. 

Massachusetts. 

4"l'iids  will  be  received  until  2  p.  m..  May 
20,  by  Board  of  Selectmen,  .\dams,  Mass.,  for 
the  necessary  labor  and  iiKUcrial  for  the  con- 
struction of  sanitary  sewers.  The  work  will 
consist  of  approximatelv  40  ft.  of  18-in.,  200 
ft.  of  14-in.  C.  I.  pipe,  2,500  ft.  of  18-in.,  1,500 
ft.  of  15-in.,  100  ft.  of  10-in..  20^  ft.  of  8-in. 
and  3,000  ft.  of  5-in.  .\kron  pipe,  10  manholes 
and  8  catch  basins.  Each  bid  must  be  accom- 
panied by  a  certified  check  for  $5iiu,  payable 
to  George  H.  Holden,  Town  Treasurer  Plans 
and  specifications  are  on  file  at  the  offices  of 
Lindholm  &  Tuller,  Civil  Engineers.  .Agricul- 
tural Nat.  Bank  Bldg.,  Pittsfield,  Mass. ;  Town 
Hall,  .Adams,  Mass.,  and  the  Dowlin  Blk., 
North   .Adams,  Mass. 

Michigan. 

The  .Allegan  (Mich.)  Cit\-  Council  has 
adopted  resolutions  to  build  a  sewer  on  the 
north  side  of  the  city. 

The  City  Council  of  Cadillac,  Mich.,  has 
accepted  the  plans  prepared  b\-  the  City  En- 
gineer for  the  construction  of  the  2-ft.  trunk 
sewer  from  the  pumping  station  in  the  north 
end  of  the  city  to  Farrar  St.,  near  Fifth  St. 
The  estimated  cost  is  $4,75o.  The  sewer  will 
be  about  four  blocks  long. 

The  city  of  Cadillac,  Mich.,  will  install  a 
pumping  apparatus  to  elevate  the  sewage  from 
the  lower  sections  of  the  city  to  the  disposal 
plant  on  the  borders  of  the  city. 

The  Common  Council  of  Escanaba,  Mich., 
has  accepted  recommendations  of  the  sewer 
committee  for  the  building  of  sanitary  sewers 
between  Elm  and  Birch  Sts. 

Minnesota. 

•J-Bids  will  be  received,  it  is  reported,  until 
Alay  29  by  City  Council,  (Gilbert,  Minn.,  for 
the  construction  of  a  new  sewer  system. 

The  East  Side  Commercial  Cluli  of  St.  Paul, 
Minn.,  has  appointed  a  committee  to  urge  the 
Common  Council  and  the  city  railway  to  act 
at  once  on  the  proposed  construction  of  a 
sewer  at  a  cost  of  about  SOo.nuii  to  serve 
the  hospital  for  crippled  children  at  L.-ike 
Phaleii,  a  state  institution,  and  tlie  Lutheran 
seminary,  on   \\y  .St. 

Missouri. 

4*Bids  will  be  recei\ed  until  4  p.  m..  May 
25,  by  City  Clerk,  Paris.  AIo.,  for  furnishing 
the  necessary  Labor  and  material  for  the 
construction  of  appro.ximately  '^.t<  miles  of 
sewers.  Rollins  &  Westover.  534-5  Beals 
Bldg.,    Kansas    City,    AIo.,    are    Engineers. 

Plans  for  the  construction  of  O.  K.  creek 
sewer  have  been  approved  by  the  Board  of 
Public  Works  of  Kansas  City.  Mo.  The  ex- 
;-,ense  of  constructing  this  sewer  will  lie  borne 
by  the  Kansas  City  Terminal  Railway  Co., 
John  V.  Hanna,  Chief  Engineer.  The  plans 
will  lie  sent  to  contractors  within  a  short 
time  ;ind  it  is  probable  that  the  contract 
will  be  let  within  three  weeks. 

The  citizens  of  Unionville,  Mo.,  are  advo- 
cating the  installation  of  a  sewerage  system 
for   their   town.     The   estimated   cost   is   $24,- 

(MMI. 

Sewer  Commissioner  I'ardwell.  in  his  an- 
nual report  to  the  Board  of  Pulilic  Imiirove- 
menls.  St.  Louis,  Mo.,  recommends  the  con- 
struction of  a  foul  water  sewer  along  the 
River  Des  Peres  Valley,  reserving  the  use  of 
the  latter  for  storm  water  only.  It  is  claimed 
that  the  construction  i.if  such  a  sewer  will 
solve  the  oxerflow  problem  of  River  Des 
Peres.  The  estim.-ited  covt  of  a  sewer  2.3,5i)0 
ft.  in  length  is  $28:^.n(io. 

The  City  Council  of  Springtiehl,  Mo.,  has 
passed  a  bill  adopting  the  specific  id.-ins  made 
hv  City  Engineer  il.  (i.  Ibirton  f'lr  the  con- 
stnictiiiii  of  a  district  sewer  in  sewer  district 
No.  25  of  section  No.  2.  The  Council  also 
inslructed  the  City  Engineer  to  prepare-  plans, 
s]iecific;itions    and    estimates    of    cost     for    the 
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construction  of  a  scwcr  in  scwcr  district   No. 

17   nl    sritlon    N'n    i?;^ 

Montana. 

The  City  Conncil  ot"  Billings.  Mont.,  has 
created  sewer  district  Xo.  71.  between  North 
31st  and  32d  Sts 

New  Jersey. 

•I«Bids  will  he  received  till  o  p.  m..  June  'X 
by  Oliver  Drake  Smith,  Secy.  Knglewood  Sew- 
erage Company.  Englewood,  N.  J.,  for  fur- 
nishing necessary  labor  and  niatcria!  and  the 
complete  construction  of  a  sewera.ge  disposal 
works.  Plans  may  be  seen  and  specifications 
and  forms  of  proposal  obtained  at  the  office 
of  the  Englewood  Sewerage  Company,  Engle- 
wood, N.  J.,  and  also  at  the  office  "of  Clyde 
Potts.  30  Church  St..  New  York  City.  Each 
bid  must  be  accompanied  by  a  certified  check 
on  a  solvent  bank  for  JoOO. 

The  Sewerage  Connuission  of  Maledon,  X. 
J.,  has  submitted  the  report  of  City  Engineer 
Harold  J.  Harder,  concerning  the  construc- 
tion of  sewers  and  the  disposal  of  waste  mat- 
ter, to  the  City  Council.  The  report  recom- 
mends the  adoption  of  a  sand  lillering  plant 
equipped  with  sedimentation  and  settling 
tanks.  The  estimated  cost  is  between  $10,000 
and  $14,000. 

New  York. 

4*Bids  will  be  received  until  lo  a.  m..  May 
18.  by  Lieut.  J.  J.  Thomas.  Constructing  Quar- 
termaster, Fort  .\dams,  R.  I.,  for  furnishing 
all  the  material  and  labor  required  in  the  con- 
struction of  approximately  ;^00  ft.  of  (J-in. 
sewer  with  one  manhole  at  Fort  Adams,  R.  T. 

•{•Bids  will  be  received  until  May  "22,  ac- 
cording to  reports,  by  George  J.  ^ictz.  City 
Qerk,  Syracuse,  N.  Y.,  for  the  construction 
of  the  proposed  Colvin  St.  trunk  sewer  ex- 
tension  and   several  lateral   sewers. 

The  Assembly.  .-Vlbany,  X.  Y.,  has  passed 
the  Fiero  bill,  which  legislates  out  of  office 
the  present  Bronx  Valley  Sewxr  Commission 
and  authorizes  the  Governor  to  appoint  a  new- 
commission  of  three  members  to  complete  the 
work. 

The  Board  of  Contract  and  Supply  of 
Rochester,  N.  Y.,  has  awarded  the  contract 
for  the  construction  of  the  third  section  of 
the  new  sewage  disposal  system  to  Ripton  & 
Murphy  for  $169,834.  This  section  begins  at 
Avenue  B  and  runs  along  the  river  bank  in 
tunnel  25  ft.  below  the  surface  to  Norton  St., 
where  it  connects  with  the  East  Side  trunk 
sewer.  It  proceeds  from  St.  Paul  St.,  by 
trench,  to  Ridge  road.  The  first  section  of 
the  system  begins  at  North  Water  St..  crosses 
the  river,  and  from  Mill  St.  extends  northerly 
to  the  northern  side  of  the  R.  W.  &  O.  bridge. 
The  contract  for  the  section  has  not  been 
let. 

Supt.  Shiyter  of  the  Municipal  Commission, 
Herkimer,  N.  Y..  has  been  in  consultation 
with  the  State  Health  Department  relative 
to  the  extension  of  the  sew-er  system  in  sev- 
eral of  the  streets  of  the  village. 


North    Carolina. 

The  Public  \\  orks  Commission  of  Fayctle- 
ville,  X.  C,  has  let  the  contracts  for  a  lilter 
plant  of  two  filter  units  of  .^00,000-gals.  each 
to  the  Clarendon  Construction  Co.  of  Wil- 
mington, N.  C.  The  work  to  be  com|)leted 
by  Nov.  1.  I'M  I.  John  K.  Stange,  Fayette - 
ville,  is  luigineer  in  charge. 

North  Dakota. 

^•Bids  will  be  received  until  -"i  p.  m..  May 
2."i,  by  city  of  Fargo,  N.  Dak.,  for  the  neces- 
sary labor  and  material  for  the  construction 
of  a  12-in.  lateral  sewer  on  Eleventh  .\\e. 
North  from  College  St.  to  Thirteenth  St. 
North,  in  sewer  district  No.  I  of  said  city, 
according  to  the  plans  and  specifications  there- 
of on  file  in  the  otlice.  ]•".  R,  Orch.ird,  City 
.\uditor. 

•{•Bids  will  be  received  until  o  i'.  m..  May 
2.">.  by  City  .-Vuditor  E.  R,  Orchard.  Fargo,  N. 
Dak.,  for  frunishing  the  necessary  labor  and 
material  for  the  construction  of  a  12-in.  lat- 
eral sewer  in  liighth  .Ave.  North  from  Tenth 
St.  North  to  Eleventh  St.  North,  in  sewer  dis- 
trict No.  1  of  city,  according  to  the  plans 
and  specifications  thereof  on  lile  in  llie  oftice 
of  the  City  .\uditor. 

Ohio. 

City  Engineer  1'.  J.  Cell;irious  of  Dayton, 
O.,  estimated  that  it  would  rast  aliout  $r2">.0n0 
to  construct  storm  sewers  adecpiate  to  rem- 
edy the  overflow,  conditions  on  the  West  Side. 

The  City  Council  of  East  Liverpool,  O, 
has  decided  to  build  the  $40,000  storm  sewer 
draining  the  Leake  run  re.giou  in  the  East 
End,  providing  the  property  owners  secure 
the  necessary  right  of  way  and  waivers. 

The  City  Council  of  Columbus,  O.,  has  au- 
thorized a  bond  issue  amounting  to  $108,000 
to  cover  the  cost  of  constructing  a  main  trunk 
sewer  in  the  town  of  .Milo. 

Oklahoma. 

The  City  Commissioners  of  Sapulpa,  Okla., 
recently  accepted  plans  and  specilications  pre- 
pared by  Engineers  Burns  &  McDonnell.  Scar- 
ritt  Bldg.,  Kansas  City,  Mo.,  for  the  recon- 
struction of  the  w-ater  and  sew-er  w-orks.  The 
plans  include  the  construction  of  a  reser- 
voir on  the  top  of  a  hill  near  the  wells  and 
about  three  miles  from  the  city.  Bids  for 
the  w-ork  have  been  advertised  for  and  re- 
ceived May  16. 

Oregon. 

The  City  Council  of  Hillsboro,  Ore.,  has 
accepted  the  plans  prepared  by  the  City  En- 
gineer for  street  improvements  and  sewers. 
The  estimated  cost  of  the  work  is  a  little 
over  $142.0011,  w-hich  covers  only  the  business 
district,  together  with  the  necessary  outlet  to 
a  septic  tank  near  the  southern  part  of  the 
city.  A  sanitary  sewer  is  planned  and  an- 
other drainage  system  to  take  care  of  storm 
w-ater. 

Pennsylvania. 

®Thc  Pittston  Cmistrnction  Co.  has  been 
awarded  the  contract  for  laying  a  two-pipe 
sewer  system  along  j\Iain   St..  Old  Forge.  Pa. 


The  approximate  cost  of  the  work  is  $42,000. 

®The  Highway  Committee  of  the  C'\ty 
Council  of  York,  Pa.,  has  awarded  conti.i.  ■ 
to  the  (ieneral  Supply  &  Construction  Co  1..1 
the  e-xtension  of  the  storm  water  sewer  on 
West  Jackson  St.,  the  construction  of  a  sim- 
ilar sewer  on  Vine  .St  ,  and  furnishing  Belgian 
liaving   blocks. 

Property  owners  in  Lansdale,  Pa.,  are  ad- 
vocating the  introduction  of  a  modern  sewer 
system. 

Texas. 

The  City  Council  of  Moimt  Pleasant,  Tex., 
has  ordered  an  election  for  June  2  to  vote  on 
a  bond  issue  of  $10,000  for  installing  a  sys- 
tem of  sewerage  for  Mount  Pleasant.  J.  V. 
Moore  is  Mayor. 

The  citizens  of  Bastrop,  Tex.,  have  sub- 
scribed sufficient  stock  to  put  in  a  sewerage 
system  on  the  several  blocks  on  Main  St. 
Work  will  begin  as  soon  as  a  charter  is  se- 
cured. It  is  thought  that  later  the  sewerage 
will   be  extended  throughout  the   town. 

The  City  Commission  of  Waco,  Tex.,  has 
authorized  an  election  for  an  additional  bond 
issue  of  $80,000  for  sanitary  and  storm  sew-- 
ers. 

Wisconsin. 

^Eids  will  be  received  until  7:30  p.  m.,  May 
17,  by  .\.  W.  Huebing,  City  Clerk,  Reedsburg, 
Wis.,  for  the  construction  of  trunk  sewers 
along  the  Franklyn  St.  sewer  system  at  that 
place.  The  work  consists  of  l,6o0  lin.  ft.  30- 
in.  pipe.  l,-200  lin.  ft.  27-in.  pipe,  1,410  lin.  ft. 
18-in.  pipe,  the  trenches  varying  from  8  to  20 
ft.  in  depth,  10  manholes  and  22  catch  basins. 
Plans,  specifications  and  proposal  forms  may 
be  had  on  application  at  the  City  Clerk's 
office. 

®The  contract  for  the  trunk  sewer  to  be 
constructed  in  Kenosha.  Wis.,  has  been  re- 
awarded  to  the  Clearv,  White.  Newman  Co., 
1-25  La  Salle  St.,  Chicago,  for  $97,200.  The 
sewer  is  to  be  of  concrete,  5,000  ft.,  to  be  99 
in.  in  diameter.  1,200  ft.  72  in.,  and  the  re- 
mainder will  be  66  in.  The  sewer  will  have 
a  brick  invert  and  the  walls  12  in.  in  thick- 
ness. 

The  City  Surveyor  of  Madison,  Wis.,  has 
filed  plans  and  specifications  for  the  construc- 
tion of  sewers  on  Keyes  St.,  Fox  Ave.  and 
Englewood  Ave.,  in  the  Monroe  St.  district, 
in  City  Clerk  O.  S.  Norsnian's  office. 

The  City  Council  of  Eau  Claire,  Wis.,  has 
granted  a  petition  calling  for  the  construction 
of, a  sewer  in  Whipple  St.  from  Chestnut  to 
Piatt  Sts. 

Wyoming. 

®The  town  of  Lusk,  Wyo.,  has  awarded  the 
contract  for  the  construction  of  a  sewer  to  the 
Mid-tt-est  Engineering  Co. 

Surveys  and  estimates  have  been  com- 
pleted by  Consulting  Engineers  Turpin  & 
Eldridge.  Hugus  Block,  Raw-lins,  Wyo.,  for 
the  layin.g  of  2.500  ft.  of  8-in.  sewer  as  an  ex- 
tension to  the  present  sewer  system  of  Green 
River,  \\"yo.  Bids  for  this  work  will  be  asked 
about    June    1.     Hugo   Gaenslein    is    Mayor. 


BUILDINGS.   DOCKS,   DREDGING.   SUPPLIES.  ETC. 


Alabama. 

^Bids  will  be  received  untd  2  p.  m.,  June 
7,  by  the  city  of  Eufaula,  Ala.,  for  furnish- 
ing equipment  and  supplies  for  an  electric 
light  plant,  including  boiler,  engines,  gener- 
ators, switchljoard,  transformers,  pumps,  con- 
densing equipment,  line  material  and  au.xil- 
iaries.  Specificatiims  may  be  seen  at  the  of- 
fice of  the  City  Clerk  or  obtained  of  the  En- 
gineers. The  W.  L.  L^pton  Co.,  Brown-Mar.x 
Bldg..  Birniingham.  .\Ia. 

Arkansas. 

The  North  .Arkansas  Power  Co.  has  been 
organized  by  E.  D.  Munger  of  Springfield. 
Mo.,   and    J.    R.    Neff   and    F..    11.    Ingram   of 

•{•  indicates 


Berry  ville.  Ark.,  who  recently  acquired  20 
acres  of  land  on  King's  river  half  way  be- 
tween Berryville  and  Eureka  Springs.  .\rk. 
It  is  proposed  to  establish  a  hydro-electric 
power  plant  at  Grandview.  It  will  be  neces- 
sary to  build  a  tunnel  180  ft.  long  which 
will  shorten  the  course  two  miles.  .V  .'HIO  ft. 
concrete  dam  will  be  constructed. 

California. 

•{•Bids  will  be  received  until  11  a.  ni.,  June 
1.  by  Col.  G.  McK.  Williamson,  Constructing 
Quartermaster,  Fort  Mason,  Cal.,  for  tlie 
construction  of  an  isolation  hospital  at  the 
V.  S.  .Army  General  hospital,  Presidio  of  San 
Francisco,  Cal. 


A  straw  vote  was  taken  at  the  general  elec-  > 
tion  at  Richmond  on  May  8  to  determine  / 
whether  or  not  the  City  Council  should  call  \ 
an  election  to  vote  on  the  issuance  of  bonds  -i 
for  the  construction  of  a  w-agon  road  and  tun- 
nel to  connect  the  city  w-ith  the  Santa  Fe  Co.'s  < 
wharf. 

Work  is  under  way  on  the  structural  de- 
sign of  a  5-story  w-arehouse,  160  ft.  x  160  ft., 
to  be  erected  for  Thompson  &  Diggs,  Sacra- 
mento. The  building  will  have  reinforced 
concrete  footings  and  mill  construction  above  ,> 
the  first  floor  line.  The  approximate  cost  of 
structure  is  $100,000.  Reynolds  &  Whitmar. 
:>2^  Ochsner  Bldg.,  Sacramento,  Cal.,  are  tlu 
engineers. 


work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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The  Canal  Conurittee  appointed  liy  tlic 
President  of  the  Chamber  of  Commerce  of 
Fresno  to  ascertain  the  cost  of  constrnclion 
of  a  ship  canal  from  Fresno  to  tidewater,  has 
decided  to  get  figures  on  the  cost  of  construc- 
tion of  a  canal  over  different  routes,  two  of 
them  being  from  Fresno  to  Herndon  and 
from  Fresno  to  Crow's  Landing.  The  com- 
mittee consists  of  T.  J.  Hammonds,  T.  L. 
Cobb  and  H.  G.  Parsoim    all  of  Fresno. 

Colorado. 

W.  H.  Haigler,  Colorado  Springs,  Colo., 
has  ap|)lied  to  the  City  Council  of  Canon  City, 
Colo.,  for  permission  to  build  and  operate  an 
aerial  railway,  or  trolley  line  hung  on  cables, 
across  the  Royal  gorge  at  a  point  directly  over 
the  hanging  bridge,  •2,500  ft.  above  the  Arkan- 
sas River. 

Connecticut. 

A  bill  has  been  introduced  in  the  State 
.•\ssembly  at  the  instance  of  M.-iyor  Mahan  of 
New  London,  providing  a  .State  appropria- 
tion of  $1,000,00(1  for  the  improvement  of 
New  London  harbor.  The  miaiey  is  to  be 
raised  by  a  State  bond  issue  of  water  ter- 
minal bonds  bearing  interest  at  not  over  4 
per  cent.  The  improvement  of  the  harbor  is 
placed  in  the  hands  of  a  special  Commission 
on  Rivers  and  Harbors  appointed  at  the  in- 
stance of  the  last  General  .\ssembly  and  con- 
tinued in  office  by  this.  There  has  been  re- 
ported favorably  in  the  General  Assem1)Iy  also 
a  bill  which  gives  the  city  of  New  London  the 
right  to  acquire  I.md  for  and  build  municipal 
docks. 

District  of  Columbia. 

•J«Bids  will  be  received  until  10:30  a.  m., 
June  8,  by  Capt.  F.  C.  Boggs,  (ieneral  Pur- 
chasing Officer,  Isthmian  Canal  Commission, 
Washington,  D.  C,  for  the  furnishing  under 
Canal  Circular  632  of  the  following:  Elec- 
trical material,  including  fittings,  fixtures,  bat- 
teries, carbons,  wire  cable,  mica,  paint,  cross- 
arm  pins,  insulating  material,  soklering  mate- 
rial, hardware,  torches,   fire  pots,  etc. 

•|«Bids  will  be  received  until  May  24  by 
Capt.  F.  C.  Boggs.  General  Purchasing  Offi- 
cer, Isthmian  Canal  Conuuission,  Washing- 
ton, D.  C,  for  furnishing  steel  castings,  bol- 
ster springs,  sheels.  steam  boat  ratchets,  sol- 
dering iron  and  blanks,  under  Circular  No. 
632A. 

•J«Eids  will  be  received  until  2  p.  m..  May 
10,  Ijv  Commissioners  of  the  District  of  Co- 
lumbia, Washington,  D.  C,  for  furnishing 
1-0  stranded  three-conductor  rubber  insulated 
lead-incased  cable  for  three-phase  2,"i00-\()lt 
A.  C.  service  for  the  use  in  the  sewer  depart- 
ment of  Washington. 

•|»Bids  will  be  received  until  3  p.  m.,  June 
20,  by  Commissioners  of  the  District  of  Co- 
lumbia, Washington,  D.  C,  for  furnishing  the 
District  with  15,000  ft.,  more  or  less,  of  2%-in. 
cotton  covered  rubber  lined  hose  for  use  in 
the  fire  and  other  departments. 

^Bids  will  be  received  until  11  a.  m..  June 
3,  by  R.  C.  Hollyday.  Chief  of  Bureau  of 
Yards  and  Docks,  Navy  Department,  Wash- 
ington, D.  C,  for  furnishing  approximately 
2,500  tons  of  fabricated  litructural  steel  and 
certain  castings  for  seven  buildings,  to  be  de- 
livered at  the   naval   station.    Pearl   Harbor. 

4*Bids  will  be  received  until  noon,  June  7, 
by  Lieut.  Col.  W.  C.  Langfitt,  U.  S.  Engineer, 
Washington,  D.  C,  for  constructing  one 
dredge  hull  and  three  deck  scows. 

Florida. 

•|«Bids  will  be  received  u.ntil  noon,  June  3, 
by  Capt.  G.  R.  Spalding.  \J.  S.  ICngineer,  Jack- 
sonville, Fla.,  for  dredging  in  the  Indian 
river,   Fla. 

Illinois. 

^•Bids  will  be  received  luitil  2  p.  m.,  June 
R,  by  Maj.  C.  Keller.  U.  S.  Engineer.  Safety 
Bldg.,  Rock  Island,  111,  for  construction  and 
repair  of  dams  and  shore  protections  between 
Reads  Landing,  Minn.,  and  .•\lma.  Wis.;  be- 
tween Genoa  and  Lyn.Kville,  Wis. ;  between 
McGregor  and  Dubuque,  la. ;  between  Rock 
Island,  111.,  and  Muscatine,  la.,  contiguous  to 
sections  Hi,  17,  32,  -33  of  Flint  creek-Iowa  riv- 
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er  levee:  lietwun  Keokuk,  la.,  and  Hannibal, 
Mo.,  and  between  Hamburg.  111.,  and  Cap  au 
(jris.  yiu. 

•J-Bids  will  be  received  until  2  p.  m.,  June  8. 
by  .Maj.  C.  Keller,  L".  S.  Engineer,  Safety 
Bldg.,  Rock  Island,  111.,  for  the  construction 
and  repair  of  dam-  and  shore  protections  be- 
tween Reads  Landnig.  .Minn.,  and  .\lma.  Wis.; 
between  Genoa  and  Lyn.Kville,  Wis.;  between 
.McGregor  anti  Dubuque,  la.;  between  Rock 
Island,  111.,  .-iiid  Muscatine,  la.,  contiguous  to 
Sections  1(1,  17,  .'U  and  33  of  Flint  Creek-Iowa 
River  Levee;  between  Keokuk,  la.,  and  Han- 
nibal, Mo.:  and  between  Hamburg  111.,  and 
Cap  au  Gris,  Mo.  Official  advertisement  will 
be  found  elsewhere  in  this  issue. 

Following  are  the  low  liids  received  by  L. 
E.  Mc(iann,  Commissioner  of  Public  Works, 
Chicago,  for  furnishing  and  delivering  sand 
to  the  Bureau  of  Engineering  for  period  end- 
ing Dec.  31,  1011:  .McLaughlin  Building  Ma- 
terial Co.,  145  La  Salle  St.,  Chicago,  $1  00  per 
cu.  yd.     Bids   opened   May   11.   1011. 

Following  are  the  low  bids  received  by  L. 
E.  McGann,  Comnussioner  of  Public  Works, 
Chicago,  for  furnishing  hay,  straw  and  oats 
to  the  Bureau  of  Engineerin.g:  Wm.  Herelev 
Co.,  315-10  W,  Chica.gn  Ave.,  ha}-  80  cts.  per 
cwt.,  straw  55  els.  per  cwt.,  oats  'Wi  cts.  per 
bushel. 

The  Northw.-,teni  Gas  Light  &  Coke  Co., 
Evanston,  111.,  has  recently  conuncnced  a  14- 
mile  extension  of  its  gas  mains,  from  Blue 
Island  to  Clearing  and  .\rgo.  111.  Il  is  planned 
lo  complete  the  wcrk  as  sorn  as  i)Ossiblc.  .'\ 
fur'her  extension  to  the  Northwest  into  the 
village   of   Sununit   is   being  considered. 

Indiana. 

^Bids  will  be  received  until  lo  a.  m..  May 
20,  by  Lieut.  Col.  George  A.  Zinn,  L.  S.  En'- 
gineer,  Chicago.  III.,  for  ilred.ying  in  Michi- 
gan  Citv  harbor,  liid. 

The  Haskell  &  Barker  Car  Co.,  Michigan 
City,  Ind.,  is  preparing  to  build  a  large  steel 
car  plant.  The  main  buildin.gs  will  be  1,100 
ft.  long  with  a  total  wiiltli  of  nearly  30O  ft  . 
in  addition  to  which  there  will  be  a  power 
plant,  pattern  shops,  paint  shops,  etc.  This 
plant  will  cost  about  $1,25(1.000  and  W.  J.  Mc- 
Bride,  president  of  the  company,  hopes  to 
have  it  in  operation  in  a  year.  Horace  H. 
Lane  of  Detroit,  Mich.,  is  engineer  in  charge 
of  the  design  and  construction  of  this  plant. 
Iowa. 

4*Bids  will  be  received  until  :'.  p.  m..  Alay 
17,  by  Lieut.  W.  V.  C.irtcr,  Quartermaster, 
Fort  Des  Moines,  la.,  fr.r  furnishing  all  lua- 
terial  and  labor  necessary  for  the  construc- 
tion of  about  17, ((0(1  lin.  ft.  of  wire  fencing 
with  gates  and  wooden  I'osts,  at  the  Fort  Des 
Moines  rifle  range. 

City  Engineer  C.  H.  Reynolds  nf  Fort 
Dodge,  has  reported  to  the  City  Council  of 
that  city  a  dam  at  or  near  the  North  Fort 
Dodge  bridge  for  the  furnishing  of  a  water 
supply  for  the  city  for  the  creation  of  electric 
power  is  altogether  practicable  and  feasible. 
Further  surveys  will  be  made  by  the  City  l'".n- 
.gineer  and  an   estiin:itc  of  cost  prepared. 

Kansas. 

•{•Bids  will  be  received  until  3  p.  m.,  June 
10.  by  James  Knox  Taylor,  Siqjervising  .\rch- 
itect,  Treasury  Department,  Washington,  D. 
C,  for  the  construction  complete,  including 
plumbing,  gas  piping,  lie.atin.g  apparatus,  elec- 
tric conduits  and  wiring  and  lighting  fi.xtures 
of  the   U.   S.   Post  Office  ,at   Wellington,  Kan. 

Louisiana. 

•J«Bids  will  be  received  until  II  a.  m.,  June 
6,  by  Maj.  11.  Ilurgess,  U.  S.  Engineer,  33.38 
St.  Charles  A\e.,  New  Orleans,  La.,  for  fur- 
nishing about  2(i.onii  tons  of  rock  for  bank  re- 
vetment. 

Massachusetts. 

The  followin.g  bids  per  ton  of  2.0((0  lbs. 
were  received  !\I:iy  12  at  the  U.  .S.  engineer 
office.  Boston,  M.iss..  for  repairing  breakwater 
at  Gloucester,  Mass:  The  Breakwater  Co., 
Philadelphia.  Pa.,  70  cts.;  Rovve  Bros.  Co.. 
Richmond.  .Me..  $1.73.  The  work  required  is 
to  furnish  and  deposit  heavy  rubblcstone  along 

work  now  open  for  bids.     ®  indicates  a  contract 


the  seaward  face  of  the  breakwater  which  ex- 
tends westward  from  lui-tern  Point  at  the 
entrance  to  the  outer  harbor  at  ( iloucester, 
-Mass.     About  $14,000   is  available. 

Unit  bids  as  follows  were  received  May  12 
by  the  V.  S.  engineer,  at  Boston.  Mass.,  for 
building  stone  jetty  at  Scorton  harbor.  East 
Sandwich,  Mass.:  William  H.  Connor,  Mid- 
dleboro,  Mass.  $3.21;  William  Sears.  East 
Dennis,  and  James  H.  Connollv,  llvannis, 
Mass.,  $3.1(1. 

Plans  are  being  prepared  for  steamship 
piers  to  be  erected  by  the  .Xmerican  Buildings 
Trust  in  South  Boston.  The  piers  are  to  be 
of  steel  and  concrete  construction,  1,20(J  ft. 
long,  300  ft.  wide,  of  the  most  modern  con- 
struction, with  freight  handling  equipment, 
automatic  sprinklers  and  other  fire  protective 
apparatus,  rollin.g  steel  shutters,  steel  water 
tower  200  ft.  high,  of  200. (KM.)  gals,  capacity, 
metal  windows  and  wire  glass — the  cost  to  be 
.approximately  $l,25u,(i(i(i  each.  Plans  will  be 
ready  for  bids  within  the  next  ten  davs.  H. 
L.  Gilman,  30  Haverhill  St..  Boston,' Mass., 
is   Consulting  Engineer. 

The  Massachusetts  Commission  on  Inland 
Waterways,  appointed  .April  1  to  investigate 
the  question  of  the  need  of  a  free  ship  canal 
from  Boston  to  Narragansett  bay,  has  re- 
ported to  the  legislature  that  present  condi- 
tions make  it  inadvisalile  to  build  such  a 
canal,  though  it  is  conceived  that  conditions 
may  so  change  as  to  render  it  eventually  a 
desiralile  or  necessary  enterprise.  The  com- 
mission says  that  if  the  s'atc  were  to  con- 
tribute the  ri.ght  of  way  and  terminals  for 
the  proposed  inland  waterway  the  cost  would 
be  $1,00(1,0(11). 

Michigan. 

®l'i(ls  were  opened  .May  1.3  li\  .\laj.  b'rancis 
R.  S.  Runk.  r.  S.  engineer.  i)ulnib.  .Mimi., 
for  dred,ging  in  Ontonagon  harbor  (  l(i,(iO()  cu. 
yds.  more  or  less  scrow  measurement),  the 
bids  received  being  as  follows:  Northern 
Dredge  &  Dock  Co.,  Duluth,  Mimi..  13.0  cts.; 
Zenith  Dredge  Co..  Duluth,  Minn..  11.5  cts. 
(accepted);  Great  Lakes  Dredge  &  Dock  Co., 
Chicago.  111.,  10.5  cts.;  Duluth  Marine  Con- 
tracting Co.,  Didnth,  Minn.,  IS  cts 

Minnesota. 

•J«llids  wdl  be  received  until  II  a.  ni.,  May 
20,  by  Ramsey  County  Board  of  Control,  St. 
Paul.  Minn.,  for  the  erection  and  completion 
of  the  .Service  and  iMaintenance  building  at 
the  city  and  county  hospital  in  accordance 
with  plans  and  specifications  prepared  by  C. 
H.  Johnston,  715  Capital  National  Bank 
Bldg.,  and  on  lile  at  the  office  of  the  Board  of 
Control. 

Missouri. 

^r.icls  will  be  received  until  II  a.  m..  May 
10,  by  C^pt.  Stanley  H.  b'ord.  Constructing 
Quartermaster.  Jefferson  Barracks,  Mo.,  for 
furnishing  and  installing  in  barracks  building 
X".   27  steel   boilers. 

4"P>ids  will  be  received  until  0  a.  m..  May 
25.  by  E.xccutive  Committee  of  the  School  of 
Mines  and  Metallurgy  of  the  L'.  of  Mis- 
souri for  drawings  of  a  fireproof  library 
,and  assemldy  hall.  E.  Kahlbaum  is  Secy,  of 
the  Sclioiil  (if  Mines  .and  .Met.dlurgv,  Rollo, 
Mo. 

Nevada. 

^Bids  will  be  received  until  2  p.  ni.,  June 
8,  by  Department  of  Interior,  Ol^ce  of  In- 
dian .MTairs,  R.  G.  Valentine,  Commissioner, 
U'ashington,  D.  C,  for  furnishing  the  neces- 
s.ary  labor  and  material  for  the  construction 
and  completion  of  a  school  house  for  the 
\\'estern  Shoshone  School,  Nev. 

New  Hampshire. 

^Bids  are  asked  luUil  noon.  June  !,  as 
noted  in  our  last  issue,  by  Lt.-Col.  W.  S. 
Cr.aighill,  I".  S.  Engineer,  537  Congress  St., 
Portland,  Me.,  for  construction  of  breakwa- 
ter at  Isles  of  Shoals.  Me.,  and  N.  H.  The 
proposed  breakwater  is  to  be  built  on  the 
southeasterly  side  of  Gosport  Harbor,  be- 
tween (Cellar  Island  and  Star  Island  in  the 
Isles  of  Shoals,  about  seven  nautical  miles 
southeast  of  Portsmouth  Harbor  Li.ght  House. 

let  recently. 
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The  work  consists  in  building  a  rough  stone 
breakwater  about  050  ft.  in  length,  measured 
along  the  crest.  The  elevation  of  the  top  of 
the  breakwater  is  to  be  1")  ft.  above  mean  low 
water.  The  width  on  top  will  be  :20  ft.,  and 
the  side  slopes  1  vertical  on  1'..  horizontal  on 
the  outer  or  southeast  face,  and  one  vertical 
on  one  horizontal  on  the  inner  face.  No 
preparation  of  the  bottom  to  receive  the  stone 
will  be  required.  The  bottom  is  practically  all 
rock.  About  450  ft.  of  the  breakwater  site 
lies  below  mean  low  water,  with  depths  vary- 
ing from  zero  to  18  ft.  The  remaining  'JOO  fi. 
is  exposed  at  low  tide. 

New  Jersey. 

•I»Bids  will  be  received  until  2  p.  m.,  June 
C.  by  New  Jersey  State  .-Vrmory  Commission, 
Trenton.  N.  J,,  for  all  the  labor  and  ma- 
terial necessary  for  the  complete  erection 
of  an  armory  at  East  Orange,  N.  J.,  in  accord- 
ance with  the  plans,  drawings  and  specilica- 
tions  prepared  by  the  Commissioner  of  Qiari- 
ties  and  Corrections.  Copies  of  the  same  will 
be  on  lile  in  the  room  of  the  Commissioner 
of  Charities  and  Corrections  at  the  State  Cap- 
itol. 

New   York. 

•J'Bids  will  be  received  until  "2  p.  m..  May 
24,  by  Board  of  Contract  and  Supply,  Utica. 
N.  Y.,  for  the  construction  and  extension 
of  electric  subways  in  the  city.  The  work 
will  consist  of  150,000  duct.  ft.  of  tile  and  ap- 
purtenances. Stuart  F.  Dav  is  Secy,  of  the 
Board. 

®The  Niagara  Falls  Power  Co.,  Niagara 
Falls,  has  awarded  contracts  for  the  con- 
struction of  two  200  ft.  long  concrete  docks 
at  Niagara  Falls.  Read-Coddington  Co.  se- 
cured the  contract  for  one  dock  and  Braas 
Bros,  the  contract  for  the  other. 

®The  M.  .\.  Talbott  Co..  of  Baltimore.  Md.. 
which  has  Contract  No.  43.  covering  the  con- 
struction of  the  barge  canal  between  Oriskany 
and  Rome,  has  sublet  to  the  Baltimore  Ferro- 
concrete Co..  Baltimore.  Md..  the  work  at 
the  month  of  the  Nine  Mile  Creek.  At  this 
point  there  will  be  a  spillway  700  ft.  long, 
guard  gates  for  controlling  floods,  and  a  large 
Tainter  gate  for  draining  the  summit  level 
of   the  canal. 

®The  Alexander,  Shumway  &  Utz  Co..  of 
16  State  St..  Rochester.  N.  Y.,  Engineers  and 
Contractors  for  reinforced  concrete  construc- 
tion, have  been  awarded  the  general  contract 
for  the  following  reinforced  concrete  build- 
ings to  be  erected  lor  the  Johnston  Harvester 
Co.  at  Batavia,  N.  Y. :  A  1-story  addition  to 
malleable  foundry  to  be  109  ft.  by  oil  ft.,  a 
2-story  pattern  storage  building  .55  ft.  by  200 
ft.,  a  2-story  addition  to  grey  iron  foundry 
82  ft.  by  186  ft.,  and  a  4-story  factorv  luiild'- 
ing  70  ft.  by  4P1  ft.  The  latter  building  will 
be  designed  for  -300  lb.  live  load  anei  all  the 
Iniildings  will  be  equipped  w-ith  all  steel  sash. 
The  above  addition  will  give  a  malleable 
foundry  over  900  ft.  long. 

\V.  R.  Grace  &  Co.,  New  York  City,  has 
purchased  property  in  Red  Hook  Point,  at 
the  foot  of  Conover  St.,  Brooklyn,  to  be  tlie 
central  shipping  point  of  its  South  American 
trade.  Piers  are  to  be  built  and  warehouses 
erected  at  a  cost  of  approximately  $500,000. 

Plans  and  specifications  have  been  prepared 
by  City  Engineer  Cogley,  of  Utica,  N.  Y.,  for 
an  extension  of  the  city's  electric  wire  sub- 
wav. 

Ohio. 

•J'Bids  will  be  received  vuitil  noon,  June  2, 
by  Board  of  Franklin  County  Commissioners 
at  Columbus,  O.,  lor  furnishing  material  and 
labor  for  the  construction  of  a  power  house 
on  the  county  infirmary  farm,  in  accordance 
with  plans  prepared  by  Howard  &  Merriam, 
Architects,  Capitol  Trust  BIdg.,  Columbus. 

•J'Bids  will  be  received  until  noon,  May  25, 
by  F.  G.  Hogen,  Director  of  Public  Safety, 
Cleveland.  O..  for  furnishing  of  materials  and 
performing  of  labor  necessary  in  the  erection 
and  completion  of  the  administration  build- 
ing; hospital  building  No.  1.  with  connecting 
passage,  and   cottage   ward   No.    1.  in   accord- 


ance with  the  plans  and  specifications,  which 
can  be  seen  at  the  office  of  the  architect,  J. 
Milton  Dyer,  825  Cuyahoga  BIdg.,  Cleveland, 
O.  A  certified  check  for  $10,000  must  be  tiled 
with  each  bid.  C.  A.  Marvin  is  Secy,  of  the 
Director. 

•{•Bids  will  be  received  mitil  10  a.  m..  June 
7.  by  Connnissioners  of  Ottawa  County,  Port 
Clinton,  O.,  for  dredging,  furnishing  and  in- 
stallin.g  and  constructing  engines,  pumps, 
building,  etc.,  for  the  West  Harbor  improve- 
ment, according  to  plans  and  specifications 
on  file  at  the  office  of  F.  H.  Suhrbier,  County 
Surveyor. 

•J'Bids  are  asked  until  lo  a.  in.,  Juiu-  I,  by 
Col.  John  Mills,  U.  S.  engineers,  bedcral 
BIdg.,  Cleveland,  O.,  for  constructing  break- 
waters and  removing  breakwater,  Ashtabula 
Harbor,  O.  The  work  to  be  done  consists  in 
extending  the  west  breakwater  shoreward 
about  1,.500  ft.,  extending  it  lakcward  about 
1,700  ft.;  removing  about  600  ft.  of  the  outer 
portion  of  the  present  east  breakwater  and 
constructing  so  much  of  the  proposed  east 
breakwater  as  funds  available  or  to  be  made 
available  will  permit.  The  quantities  esti- 
mated to  be  required  for  the  various  sections 
are :  Shore  extension,  west  breakwater,  25,- 
560  tons ;  lakcward  extension,  w'est  break- 
water, 224,400  tons ;  east  and  west  portion, 
east  breakwater,  248,700  tons ;  shore  arm,  cast 
breakwater,  240,0(10  tons ;  breakwater  to  be  re- 
moved,  600  lin.   ft, 

^Bids  will  be  received  until  noon.  May  22, 
by  Clerk  of  Board  of  Education,  Cincinnati, 
O.,  for  furnishing  all  material  and  labor  nec- 
essary to  complete  the  grading,  cementing 
and  parking  of  the  lot  surrounding  the  build- 
ing known  as  the  Twenty-third  District  Pub- 
lic School,  located  on  the  southwest  corner  of 
Vine  St.  and  University  Ave.,  in  the  city  of 
Cincinnati,  O.,  in  accordance  w-ith  drawings 
and  specifications  on  file  in  the  office  of 
C.  W.  Handman,  Business  Manager,  No.  511 
West  Court  St.,  in  said  city  of  Cincinnati. 

Bids  w-ere  opened  May  10  by  the  Hospital 
Commission,  Cincinnati,  O.,  for  the  18  build- 
ings of  the  new  general  city  hospital.  Six 
bids  on  the  entire  work  complete,  and  106  bids 
on  different  divisions  of  the  work  were  re- 
ceived. The  Westlake  Construction  Co.  of 
St.  Louis,  submitted  the  low-est  lump  bid. 
its  price  being  $1,544,135.  Thompson-Star- 
ret  Co..  of  Chicago,  had  the  second  lowest 
lump  bid,  its  figure  being  $1,608,000.  Henry 
Harig  &  Co.  was  the  only  Cincinnati  lump 
bidder  at  $1,8.56,000.  The  three  other  lump 
bids  were  Puls-Porter  Co.,  New  York,  $1,- 
792.054,  with  the  exception  of  hardware; 
Robert  H.  Evans  &  Co.,  Columbus,  $1,765,000. 
and  Robert  Heningham.  New  York,  $1.89S.iiOii. 
The  estimate  of  the  Commission's  Architect, 
Harvey  Hanneford,  Cincinnati,  was  $1,850,000. 
The  commission  was  granted  $2.365,00n  at  a 
referendum  election  with  which  to  Imild  and 
equip  the  18  buildings. 

Oregon. 

^Bids  will  be  received  until  3  p.  m..  June 
22,  by  James  Kno.x  Taylor.  Supervising  .\rch- 
itect.  Treasury  Department,  Washington,  D. 
C,  for  the  construction,  complete,  including 
plumbing,  gas  pipin.g,  heatin.g  apparatus,  elec- 
tric conduits  and  wiring  and  lighting  fixtures 
of  the  U.  S.  Post  Oflfice  at  La  Grande,  Ore. 

South  Carolina. 

^Bids  will  be  received  until  noon,  June  1, 
by  Emslie  Nicholson,  Chairman,  Courthouse 
Commission,  Union,  S.  C,  for  the  erection 
and  completion  of  a  new  courthouse  building. 
Plans  and  specifications  may  be  obtained  at 
the  offices  of  A.  Ten  Evck  Brown,  (in7  I'ur- 
syth  BIdg.,  Union,  S.  C. 

South  Dakota. 

^Bids  will  be  received  until  3  p.  m.,  June 
24.  by  James  Knox  Taylor,  Supervising  Arcli- 
itect.  Treasury  Department,  Washington,  1). 
C.  for  the  construction,  complete,  including 
plumbing,  gas  piping,  heating  apparatus,  and 
electric  conduits  and  wiring  of  the  United 
States  Post  Office  at  Lead.  S.  Dak. 


Tennessee. 

4'Bids  will  be  received  until  11  a.  m.,  June 
(i.  by  .Maj.  W.  W.  Harts,  U,  S.  Engineer, 
.Vashville.  Tcnn.,  for  the  construction  of 
dredge  Tellico. 

Texas. 

•J'Bids  are  asked  until  luimi.  May  25,  as 
noted  in  our  last  issue,  by  Maj.  G.  P.  Howell, 
U.  S.  Engineer,  Galveston,  Tex.,  for  dredging 
mouth  of  Brazos  River,  Texas.  The  Brazos 
River  empties  directly  into  the  Gulf  of  Mex- 
ico, about  45  miles  southwest  of  the  entrance 
to  Galveston  Harbor.  Twin  jetties  have  been 
constructed  at  the  entrance,  about  5,000  ft. 
long  and  550  ft.  apart.  A  channel  with  a 
least  depth  of  13  ft.  and  least  width  of  75  ft. 
now  extends  from  the  end  of  the  jetties  to 
the  railroad  wharf  of  the  Houston  &  Brazos 
Valley  Railroad,  a  distance  of  about  two 
miles.  This  channel  will  be  enlarged  to  a 
depth  of  18  ft.  and  width  of  150  ft.,  and  the 
approximate  yardage  will  be  291,000. 

-A.  30-year  gas  franchise  has  been  granted 
by  the  City  of  Temple,  Texas,  to  Raymond  G. 
St.  John  and  Henry  M.  Wallace  of  706  Union 
Trust  BIdg.,  Detroit,  Michigan ;  work  to  be 
commenced  on  the  plant  within  90  days  and 
same  to  be  completed  within  one  year,  and 
maximum  price  of  gas  $1.50  per  M.  A  30- 
year  gas  franchise  has  also  been  granted  to 
the  same  parties  by  the  City  of  Waxahachie, 
Tex. ;  work  on  the  plant  to  be  commenced 
within  nine  months,  and  same  to  be  com- 
pleted within  15  months,  and  maximum  price 
of  gas  to  be  $1.50  per  M.  The  City  of  Temple 
has  a  population  of  about  15,000  people,  and 
Waxahacnie  of  about  lO.nnil,  A  4-ft.  water 
gas  set  and  a  60,000  cu.  ft.  steel  tank  gas 
holder  will  be  installed  in  each  city.  The 
above  parties,  together  with  their  associates, 
have  in  the  past  built,  and  now  own  and  ope- 
rate, gas  plants  in  the  following  cities:  Lud- 
ington,  Mich.,  Stoughton,  Wis.,  Iron  Moun- 
tain, Mich.,  Ironwood,  Mich.,  and  Hurley, 
Wis.,  and  Menomonie,  Wis. 

Washington. 

^Bids  will  be  received  until  2  p.  m.,  June 
18.  by  Department  of  the  Interior,  Office  of 
Indian  Affairs,  Washington,  D.  C,  for  fur- 
nishing the  necessary  labor  and  inaterial  for 
the  construction  of  employes'  cottage  at 
Yakima  School,  Wash.  R.  G.  Valentine  is 
Commissioner. 

^Bids  will  be  received  until  3  p.  m.,  July 
27,  by  E.  W.  Ross,  Secy.,  State  Capitol  Com- 
mission, Olympia,  Wash.,  for  general  archi- 
tectural plan  for  series  or  group  of  buildings 
to  be  erected  at  the  Capitol  Place  and  designs 
and  plans  for  a  Temple  of  Justice.  Official 
advertisement  will  be  fiuuid  elsewhere  in  this 
issue. 

West  Virginia. 

•J^Bids  will  be  received  until  11  a.  m.  (East- 
ern time),  June  5,  by  Maj.  F.  W.  Altstaet- 
ter,  U.  S.  Engineer,  Wheeling,  W.  Va.,  for 
construction  of  lock  and  dam  No.  15,  Ohio 
river,  near  New  JNiartinsville,  W,  Va. 

Bids  were  opened  May  10  by  Maj.  F.  W. 
.Mtstartter,  U.  S.  Engineer,  Wheeling,  W.  Va., 
for  constructing  Lock  and  Dam  No.  14,  Ohio 
River,  at  Woodland,  W'.  Va.  The  bids  re- 
ceived were  as  follows:  i\Iissouri  Valley 
Bridge  &  Iron  Co.,  Leavenworth,  Kan.,  $862,- 
091,  alternate  bid,  $839,851 ;  the  Ohio  River 
Contract  Co.,  Evansville,  Ind.,  $967,309,  alter- 
nate bid,  $9,53,559 :  Dravo  Contracting  Co., 
Pittsburg,  Pa.,  $897,776,  alternate  bid,  $873,- 
176;  Sheridan-Kirk  Contract  Co..  Cincinnati, 
O.  $866,989,  alternate  bid,  $867,279;  the  T.  A. 
(iillespie  Co.,  Pittsburg.  Pa.,  $1,009,665;  alter- 
nate bid.  $1,002,705.  The  itemized  bids  on  this 
work  will  be  given  in  our  ne.xt  issue. 

The  following  bids  w'cre  received  May  11  by 
i\Iaj.  F.  W.  Altstaetter,  IJ.  S.  Engineer, 
Wheeling,  W.  Va.,  for  erecting  one  lock  house 
and  two  outbuildings  on  Little  Kanawha  Riv- 
er, W.  Va. :  Cantrel  Construction  Co.,  Par- 
kersburg.  W.  Va.,  $2,740;  the  Guy  Johnson 
Contracting  Co..  Toronto,  O.,  $3,084 ;  Stephen 
Davidson.  Parkersburg,  \\'.  Va..  $3,300. 


•i-  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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Wisconsin. 

4»Bid5  will  lie  received  initil  10:30  a.  m.. 
May  18.  by  Department  of  Public  Works, 
H.  E.  Brigg5,  Commissioner,  Milwaukee.  Wis., 
for  furnishin.if  the  city  of  Milwaukee  4,."i00 
cu.  yds.,  more  or  less,  of  crushed  stone,  ap- 
pro-ximately  %  of  which  amount  will  be  the 
size  passing  a  -jya-in.  ring  and  held  on  a 
%-in.  ring,  and  V3  passing  a  %-in.  ring  and 
held  on  a  M-'m.  ring.  ;ill  in  accordance  with 
specifications  on   tile. 

®Thc  Superior  Shipbuilding  Co.,  Superior, 
Wis.,^  has  been  .iwardcd  the  contract  for  the 
erection  of  two  new  oil  tanks  for  the  Stand- 
ard Oil  Co.,  at  its  plant  at  Superior  north  of 
Winter  street  near  St.  Louis  bay.  The  tanks 
will  cost  about  $.3,000  apiece  and  will  each 
hold  about  30,000  bbls.  of  oil. 

The  Wisconsin  Vallev  Improvement  Co.,  at 
Its  annual  meeting  at  Wausau  on  Mav  9  is 
reported  to  have  taken  steps  for  the  erection 
of  a  power  dam  near  Bradley  in  the  Toma- 
hawk River. 

Canada. 

•^Bids  will  be  received  tmti!  4  p.  m.,  Mav 
20,  liy  R.  C.  Desrochers,  Secv.,  Department  of 
Public  \\'orks,  Ottawa,  Out.,  for  the  construc- 
tion of  a  public  building  at  Seaforth,  Out. 
Plans  and  specifications  can  be  obtained  of 
H.  J.  Lamb,  District  Engineer,  London,  Ont., 
or  at  the  post  office  of  Seaforth. 

•{•Bids  will  be  received  until  May  2o  by 
John  Crow.  Secy.-Treas.,  Melville,  Sask.,  for 
furnishing  the  following  machinery  and  ma- 
terials for  delivery  the  current  season:  Two 
50  K.  W.  3-phase,  60-cycle.  2,300-volt  A.  C. 
generators:  two  exciters  for  same;  three 
2,.3uo  A.  C.  motors;  one  marble  switchboard, 
instruments,  switches;  .300  cedar  poles;  three 
tons  copper  wire  and  other  line  and  wiring 
material ;  ten  lightning  transformers,  2,3  >0- 
volt  to  110-volt;  series  street  lighting  svs- 
tem;  two  3-stage  turbine  pumps;  one  6-in. 
vertical  submerged  type  centrifugal  pump, 
with  shafting  and  piping;  approximately  3 
tons  of  10-in.  standard  c.  i.  water  pipe;  ap- 
proximately no  tons  of  8-in.  standard  c.  i. 
water  pipe;  approximately  200  tons  of  6-in. 
standard  c.  i.  water  pipe ;  approximately  2.5 
tons  of  4-in.  standard  c.  i.  water  pipe;  special 
castings  for  all  above  sizes;  4-in.,  O-in.  and 
8-in.  gate  valves  and  valve  boxes;  44  fire  hy- 
drants: approximately  17.000  lbs.  of  pig  lead; 
approximately  l.onii  lbs.  of  oakum;  400  ft.  of 
8-in.  wood  pipe. 

^•Bids  will  be  reccive(i  until  .5  p.  m.,  May 
20,  by  Gordon  &  Heilliwell,  Architects,  .527 
Confederation  Life  Bldg.,  Toronto,  Ont.,  for 
the  various  works  reciuired  in  the  erection  and 
completion  of  a  large  building  for  Sabbath 
school  and  church  parlor  purposes  for  the 
Presbyterian  Giurch  at  Orillia,  Ont. 


Jrt.  r:n-m.-I,  III..  .May  13.  1911. 
Bids  will  be  received  until  2  p.  m..  Tues- 
day. May  30.  I'JIl,  fur  the  construction  of 
1.5,72.j  SCI.  yJs.  of  vitrified  brick  pavement, 
concrete  foundation,  cement  filler,  con- 
crete curb  and  .gutter.  Estimate,  $42,- 
OOu.  For  additional  information  apply  to 
Guy  AV.    Courier.    City   Engineer. 

T.    B.   A\-|;iaHT,   Jr:..   Mayor. 


U.  .S.  EXC;i.\-EKR  OFFICE,  Safety 
Bldg..  Rock  I.shuid,  111.,  Mav  8,  1911.— 
Sealed  proposals  for  construction  and  re- 
pair of  dams  and  shore  protections  be- 
tween Reads  Landing.  Minn.,  and  Ahiia, 
Wis.;  between  Genoa  and  Lynxville.  Wis.: 
between  McGregor  and  Dubuque,  la.;  be- 
tween Rock  Island.  III.,  and  Muscatine, 
la.,  contiguous  to  Sections  16.  17,  32,  .■?.',, 
of  Flint  Creeli-Iowa  River  levee;  between 
Keokul^.  la.,  and  Hannibal.  Mo.;  and  be- 
tween Hamburg,  III.,  and  Cap  au  Gris, 
Mo.,  will  be  recei^'ed  here  until  2  p.  ni., 
June  S.  1911,  and  then  publicly  opened. 
Information  on  application.  C.  KELLICR, 
Ma,i.    ttngrs. 


PAVING. 

Sealed  inoijfisals  will  be  received  by  the 
under.signc.l  f,,r  tlic  Borough  of  Scott- 
dale,  Pa.,  uniil  s  1).  m..  Wednesday.  May 
31.  1911,  for  lb.;  grading,  curbing  and  pav- 
ing of  the  following  streets: 

South  Chestnut  street  from  the  south 
side  of  Pittsburg  street  to  the  north  side 
of  Market  street. 

South  Chestnut  street  from  the  soutli 
side  of  Market  street  to  the  south  side  of 
the  Ridgeway  proiicrty. 

Grant  avenue  from  the  west  side  of 
Broadway  to  the  cast  side  of  Spring 
street. 

Stoner  street  from  the  south  side  of 
Pittsburg  street  to  the  north  side  of  Mar- 
ket street. 

Fourth    avenue    from    tlie    north    side    of 
Wall    street    to    the    south    side    of    .illey 
along  Kelly  property  on  the  north,   in   the 
following  approximate   quantities: 
Grading,    5.4S1   cu.    yds. 
Backing  stone,  418  lin.  ft. 
Curbing    with    native    sand    stone.    :j.G79 
lin.  ft. 

Paving  witli  vitrified  liriik  or  block. 
6.734  sq.  yds. 

Also  paving  witli  vitrified  hillside  hvick 
or  block,   1..S24  sq.   yds. 

Bidders  sliall  name  the  makes  of  briciv 
or  lalock  and  bid  on  using  same. 

Maker  of  accepted  brick  or  block  will  be 
required  to  furnish  surety  bonds  of  $5,0IJ0 
and  guarantee  for  ten  years  to  successful 
bidder  and  by  him  to  be  assigned  to  the 
Borougli. 

Eacli  biilder  sliall  furnish  certified 
check,  on  a  National  Bank  or  Trust  Com- 
pany, in  the  sum  of  $.^00.00.  payable  to  the 
Borough  Treasurer  with  bid  as  guarantee. 
Plans  and  specifications  may  be  seen  at 
Borough  Engineer  J.  B.  Hogg's  office  at 
Connellsville.  Pa.  Bids  must  be  addressed 
to  F.  M.  Newcomer,  Secretary  of  Council. 
Scottdale,  Pa.,  and  indorsed  Street  Im- 
provement. 

The  Borough  reserves  the  right  to  reject 
any  or  all  bids  or  to  purchase  material  for 
said  improvement. 

R.   F.    ELLIS.    Burgess. 
F.  M.  NEWCOMER, 

Secretary  of  Council. 


SEWER. 

Sealed  proposals  will  lie  received  hy  the 
Board  of  Public  Works  of  the  City  of 
Gary.  Ind..  on  tlie  22d  day  of  May.  1911, 
not  later  than  nine  (9:00)  a.  m.,  for  con- 
structing District  Sewer   No.  ;j. 

Approximate  Quantities: 
■"1S2.3  lin.    ft.    7x-in.   sewer. 
313.9  lin.   ft.  72-in.  sewer. 
3.77S.S  lin.    ft.    lixi;    ft.    to    6xS    ft.    .)',4    in. 
se^'er. 
499.7  lin.   ft.    Cii-in.   sewer. 
1,S23..S  lin.    ft.   i;0-iii.   sewer. 
7'i4.2  lin.    ft.    .")4-in.    sewer. 
99."'.. 2  lin.   ft.   4N-in.  sewer. 
727.;;  lin.    ft.    42-in.    sewer. 
SI6.IJ  lin.  ft.  30-in.  sewei'. 
403.0  lin.    ft.    2 1 -in.    sewer. 
437.3   lin.    fl.    l.'.-in.    sewer. 
1,224.7  lin.    fl.    12-in.    sewer. 
52   manlioles. 
4  catch  basins. 
4  gutter  inlets. 

Certified    check    required.    .$1,32.). 00. 
Plans  and   s|iccihcatioiis  on   file  at  ofHcc 
of  City   Engjncii. 

H.\i;I£V  C.  .MOOSE.  City  Cierk. 


PROPOSALS  FOR  TOWBOAT.— U.  S. 
Engineer  Oltice.  Vicksburg.  Miss..  May  5. 
1911.  Sealed  propos.als  for  furnisliing  and 
deli\'ering  one  steel-hull  towboat  w'ill  he 
recei\'ed  at  this  office  until  noon.  June  6. 
1911,  and  then  imblicly  opened.  Informa- 
tion on  applic.ition,  J.  A.  WOODRUFF. 
Capt..    Engrs. 


NOTICE  TO   ARCHITECTS. 

The  .State  Capitol  Commission  of  the 
State  of  Wasliington.  at  Olympia,  Wash., 
being  thereunto  duly  authorized  by  law, 
invites  a  competition  among  architects  for 
a  general  architectural  plan  for  a  series 
or  group  of  buildings  to  be  erected  on 
"Capitol  Place"  and  designs  and  plans  for 
a  Temple  of  Justice. 

Application  for  the  Program  of  Infor- 
mation and  Contour  Map  accompanying 
the  same  should  be  made  to  E.  W.  Ross, 
Secretary,  State  Capitol  Commission, 
Olyiiipia.  Wash.  In  accordance  with  the 
law,  a  charge  of  one  dollar  ($1.00)  is  made 
for  the  Contour  Map,  and  this  sum  must 
accompany  each  application. 

,\ll  drawings  and  designs  called  for  must 
be  in  the  hands  of  the  Commission  before 
3  o'clock  p.  ni.,  July  27,  1911. 

By  order  of  the  State  Capitol  Commis- 
sion. 

M.    E.    HUY.    Governor. 

Chairman. 
.Attest: 

E.   W.   ROSS, 
Secretary,   Commissioner  of  I'liblic  Liinds. 


PROPOSALS       FOR       BUILDING 

AUXILIARY  PUMPING  AND 

FILTER  PLANT. 

Sealed  proposals  will  be  received  by  the 
Board  of  Water  and  Light  Commissioners 
of  Concord,  N.  C,  until  3  p.  m..  May  31. 
1911,  for  building  an  auxiliary  pumping 
station,  furnishing  turliine  puiups  and  mo- 
tors, about  two  miles  12-inch  cast  iron 
pipe,  reinforced  concrete  1,000.000  gallon 
sedimentation  reservoir  and  coagulating 
basin,  and  1.000.000  gallon  filter  plant. 
Plans  and  specifications  will  be  on  Hie  at 
the  office  of  the  superintendent.  and 
copies  of  the  specifications,  forms  of  pro- 
posal, etc.,  may  be  olitaiued  from  tlie  En- 
gineer at  Durham.  N.  C.  No  bid  'n-ill  be 
considered  unless  accompanied  by  a  cer- 
tified check  for  $.50(3.00. 

The  right  is  reserved  to  reject  any  or  all 
bids. 

CH.\S.  B.  WAGONER, 

Chairman. 
GEO.  H.  RUTLEDGE. 

Superintendent. 
GILBERT  C.  WHITE. 
Engineer, 

Durliam,  N.  C. 


BRIDGE. 

Bids  will  be  receivc.l  by  tlie  Board  of 
Commissioners  of  the  City  of  Hutcliin.son. 
Kans.,  at  the  City  Clerk's  office,  up  to 
3  o'clock  p.  m.,  Friday.  June  2.  1911,  for 
the  construction  of  a  reinforced  concrete 
slab  and  girder  bridge,  50  ft.  long.,  15  ft. 
spans  and  90  ft.  wide,  in  accordance  with 
plans  and  specifications  of  the  City  Engi- 
neer on  file  in   the  City  Clerk's  office, 

A  check  for  $500.00.  certified  by  a  local 
bank,  must  accompany  each  bid. 

Plans  and  specifications  will  be  fur- 
nished on  a  deposit  of  $5. 

The  Board  reserves  the  right  to  reject 
an.\'   and   all   bills. 

ED  METZ.  City  Clerk. 
C.    L.    McL.ANE,    City   Engineer. 


Fort  Yellowstone.  Wyo..  .\pril  27.  1911. 
Sealed  proposals,  in  triplicate,  will  be  re- 
ceived here  until  12  noon.  May  31.  1911. 
and  then  publicly  opened,  for  furnishing 
labor  and  m.aterial  for  constructing  pipe 
line  from  Panther  Creek  to  point  near 
Rustic  Falls  for  Fort  Yellowstone  water 
s.vstem.  Information  furnished  on  appli- 
cation. Envelopes  containing  proposals 
to  I)e  indorsed  "Proposals  for  pipe  line" 
and  addressed  to  Constructing  (Quarter- 
master. 
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DEPARTMENT  OF  STREKTS.  BRIDGES 
AND    SEWERS. 
Memphis.  Teiin..  Mny  9.  1911. 
Seiileil  bids  will   be  recelveJ  at  the  of- 
fice  of   the   City    Clerk.    Memphis.    Tenn.. 
until    12    o"clocl<.    Mny    23,    1911.    for    the 
following:  street  improvement  \vori<: 
175.000  ou.   yjs.  exravation. 
70.000  scj.    yds.    gravel    pavement. 
4S.000  sq.  yds.    tar  macadam  pavement. 
10.000  sq.  yds.  old  stone  pavement. 
25,000  sq.  yds.   brick  pavement. 
70.000  sq.    yds.    asphalt,    wood    block    or 

bltulltliic  pavement. 
Specillcations   and    bidding   blanks   may 
be  obtained  from  J.  H.  Weatherford,  City 
Engineer. 

J.  H.  WEATHERFORD, 
,      City  Ensineec. 


Reichert  f'o™. 

Save  3c  per  square  foot 
on  Concrete  Walls 

Reichert  Mfg.  Co.,  Milwaukee.  Wis. 


FOR  SALE  OR  RENT.  ALL  KrND-S  OF  CAN. 
VAS  GOODS.  DES  MOINES  TENTiSc  AWNINO 
CO.  De5  Moines.  Iowa.    Write    lor  Calalosu* 


WRITE 

RED 


FOR    OUR 

BOOK 


Cements,  Mortars  and  Concretes 

— Their  Physical  Properties 

Ad  up-to-date  Compendium  of  Reliable  Test^ 

of  Cements,  Mortars  and  Concretes 

By  MYRON  S.  FALK.  Ph    I). 

Instructor  in  Civil  EngineeriDE.  CoJumbla 

University 

'pHIS  book  contains  a  very  complete  report  of 
-*-  the  results  ol  tests  made  during  ttie  past 
fifteen  years,  and  eives  tttese  results  in  tables  and 
diagrams  classified  accordmg  to  subjects.  It  to  a 
reference  book  that  sbould  be  In  the  library  of 
every  ci\'il  engineer.  The  contents  include  chap- 
ters on  Chemical  Properties  of  Cement,  Physical 
Tests  of  Cement.  General  Physical  Properties, 
Elastic  Properties  In  General.  Tensile  Properties. 
Compressive  Properties.  Flexural  Properties  Re- 
port on  Uniform  Tests  of  Cement  by  the  Special 
Committee  ol  the  American  Society  of  ClvU 
En^neers.  and  Constitution  of  Cement 

Cloth  6x9  inches:  IS4  pages;  illustrated; 
price  $2.50  net«  postpaid. 

The  Myron  C.  Clark  Publishing  Co. 

355  Dearborn  Street,  CHICAGO.  ILL. 
13-21  Park  Rnw.  NEW  YORK 


REIID'S 

"Concrete  and  Reinforced  Concrete 
Construction"  is  the  world's  author- 
ity on  this  important  subject.  906 
pp.!  715  illustrations;  70  tables. 
S5.00  net;  IG-page  circular  free. 


PROPOSALS. 

OFFICU;    OF    ST.\TE    IIIGHW.W    COM- 
MISSION. 
Richmond.   Va.,   May  1.   1911. 
Rids  will  be  received  by  the  undersigned 
and    the    Board    of    Supervisors    of    Wise 
County,  at  tlie  clerk's  offlce  at  Wise  Court 
House,  up  to  n  a.  m,.  Thursday,  May  25, 
1911,    for   the   permanent   improvement   of 
about  one  hundred  and  twenty-five   (123) 
miles   of  county   highway. 

Separate  bids  are  ask  on  the  following 
sections  in  according  with  the  printed 
notice  to  contractors,  as  follows: 

Section  1.  Big  Stone  Gap  to  West  Nor- 
ton and  from  West  Norton  to  Dorchester. 
13.3  miles. 

Sec.  2.  Lee  County  Line  through  Big 
Stone  Gap  and  East  Stone  Gap  to  Min- 
tern,  8U   miles. 

Sec,  3,  Appalachia  through  Norton  to 
the  end  of  present  macadam.  13.4  miles. 

Sec.  4.  Appalachia  up  Pigeon  to  Lee 
County  Line.  .Appalachia  up  Looney  to 
Inman.  Appalachia  up  Callaghan  to 
Stoncga,  13  miles. 

Sec,  5.  Coeburn  through  Virginia  City 
and  St,  Paul  to  Lick  Creek.  15.3  miles. 

Sec.  6.     Wise  through  Coeburn  to  Ban- 
ner and  Slabtown  to  Riverview.  IIV5  miles. 
Sec.     7.      Wise    through    Glamorgan    to 
Donkey.   11V4   miles. 
Sec.   S.     Wise  to  Cranes  Nest.  10  miles. 
Sec.    9.      Coeburn    to    Cranes   Nest,    9H 
miles. 

Sec.  10.  From  mile  1  to  S  inclusive. 
Esserville    to    Flat   Gap.    S   miles. 

Sec.  11.  From  mile  9  to  mile  17  inclu- 
sive.  Esserville  to  Flat   Gap,  9   miles. 

Plans  and  specifications  and  instruc- 
tions to  bidders  may  be  seen  at  the  ofBce 
of  the  State  Highway  Commission,  Rich- 
mond, Va.,  and  at  the  office  of  the  County 
Engineer,  Norton,  Va.,  and  the  Clerk's 
office.  Wise,  Va.,  and  at  the  Monte  Hotel, 
Big  Stone  Gap,  Va,,  or  a  complete  set  of 
maps,  plans  and  specifications  may  be 
had  on  application  to  the  Highway  Com- 
missioner, Richmond,  Va,,  or  the  County 
Engineer,    Norton,    Va,.    for    the    sum    of 

$ per  section.    Bids  on  each 

separate  section  must  be  accompanied 
with  a  certified  check,  payable  to  the 
Board  of  Supervisors  of  Wise  County,  in 
the  sum  of  five  hundred  (500)  dollars;  but 
a  certified  check  in  the  sum  of  fifteen 
hundred  (1.500)  dollars  will  entitle  the 
bidder  to  bid  on  three  (3)  or  more  sec- 
tions; this  as  a  guaranty  of  the  accept- 
ance and  performance  of  the  contract  by 
the  party  to  whom  it  may  be  awarded, 
and  his  failure  to  execute  said  contract 
will  forfeit  said  check. 

The  right  is  reserved  to  reject  any  or 
all    bids. 

P.  ST.  J.  WILSON. 
Commissioner. 


War  Department.  U.  S.  Engineer's 
Office.  Montgomery.  Ala..  May  1.  1911. 
SealPd  proposals  for  furnishing  about  35.- 
000  barrels  American  Portland  Cement 
will  be  received  at  this  office  until  one 
o'clock  p.  m..  May  31.  1911.  Information 
on  application.  G.  D.  Fitch.  Lt.  Col..  En- 
gineers. 


The  STARY 

IMPROVED 


No  Excavating  or 

Concrete  Required 

For  Installing 

•Adv-s-Paiis  "Vlush'tank  siphon 

(Without  Moving  P.irts) 
W  RITE  FOR   PARTICILARS. 

F.  STARY  &  SONS.     Cedar  Rapids.  Iowa 


SEWERS  AND  PAVING. 

Se.'ilt'd  proposals  will  be  received  by 
the  Mayor  and  Board  of  Aldermen  of 
Frederick,  Maryland,  until  11  a.  m..  May 
-M.  1911.  for  constructing  approximately 
4.000  lin.  ft,  of  sewers  (6"  to  42")  together 
with  necessary  inlets,  manholes  and 
lampholes.  Each  bid  must  be  accom- 
panied by  a  certified  check  for  $250.00 
drawn  payable  to  J.  Ed.  Schell,  Mayor, 

At  the  same  time  and  place  sealed  pro- 
posals will  be  received  for  paving  ap- 
proximately 16.000  sq.  yds,,  and  for  fur- 
nishing and  setting  S,500  lin.  ft.  of  curb- 
ing. Each  bid  mu.st  be  accompanied  by 
a  certified  check  for  $1,250.00  drawn  pay- 
able to  J.  Ed.  Schell,  Mayor, 

Plans,  specifications,  instructions  to 
bidders,  and  forms  of  proposals  may  be 
obtained  from  the  City  Engineer,  upon 
payment  of  $2.00. 

The  right  to  reject  any  or  all  bids  or 
.any  portion  of  any  bid.  or  to  accept  any 
portion  of  any  bid.  which  may  be  deemed 
for  the  best  interest  of  the  city,  is  ex- 
pressly   reserved. 

J.     ED.     SCHELL. 

Mayor. 
E.     C.     CRUM. 

City   Engineer. 


SPECIAL   BOND    ISSUE    OF    1911. 

MUNICIP.\L    IMPROVEMENTS    FOR 
MUSKOGEE,    OKLA. 

CONTRACTS  A  to  F,  Goody  Creek 
Sanitary  Outfall  Sewer. 

Sealed  proposals  will  be  received  by  the 
City  Council  of  the  City  of  Muskogee, 
Okla.,  at  the  Council  Chamber  until  Tues- 
day, May  23,  1911,  at  ten  o'clock  a.  m.. 
for  the  construction  of  a  portion  of  the 
Coody  Creek  Sanitary  Outfall  Sewer  and 
opened    immediately    thereafter. 

The  work  included  in  the  advertisement 
will  be  Section  1  to  6.  inclusive. 

Section   1   embraces  5.200'   of  4S"  sewer. 

Section   2    embraces  5.000'  of  4S"  sewer. 

Section   3   embraces  5.600'  of  4S"  sewer. 

Section   4   embraces   5.400'   of   48"   sewer. 

Section  5   embraces   6.500'   of  45"  sewer. 

Section   6  embraces   7.100'   of  42"   sewer. 

Alternative  bids  are  asked  for  two  ring 
brick   with   vitrified  Invert:   manufactured 
concrete    pipe;    and    monolithic    concrete! 
with    vitrified    invert. 

Proposals    for    these    contracts    shall    be 
accompanied  by  certified  checks  amount- 
ing to   10  per  cent  of  the  amount  of  the  '. 
work  bid  upon,  made  payable  to  the  City 
of  Muskogee.  Okla.,  without  conditions,       I 

Plans  and  specifications  can  be  secured 
at  the  office  of  the  City  Engineer,  or  at 
the  oflice'of  Consulting  Engineer,  Alexan- 
der Potter,  114  Liberty  Street.  New  York, 
on  or  after  May  10th.  by  depositing  $10.00 
tor  any  or  for  all   sections. 

The  right  is  reserved  to  reject  any  or 
all  bids  and  to  accept  those  that  in  the 
opinion  of  the  City  Council  is  for  the 
best   interest   of   the   City. 

By  order  of  the  City  Council. 

D.  H.  MIDDLETON. 

Mayor. 
CHAS.  WHEELER.  .)R.. 

City  Clerk. 

T.  P.  CLONTS, 
City  En.gineer. 


U.  S.  Engineer's  Office.  Kansas  City. 
Mo.,  April  20.  1911.  Sealed  proposals  for 
constructing  standard  revetment  on  Mis- 
souri Ri\-er  about  four  miles  below  St. 
'^liarles.  Mo.,  will  be  received  here  until 
12  noon.  May  22.  1911.  and  then  publicly 
'jpenod.  Information  furnished  on  ap- 
lilication.  Edward  H.  Schulz.  Major. 
Engrs. 
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C.T.  Murray: V. I  edito.s  "r'T  "■ ''"'  '"T"  ''""'■  ■ "'''  ""''"'"'  '"■ '!'' 

h.  B    KIRKLAND     (>  editors  articles     m     aii,)lher     scclion.       These    articles 

J. E.  MURPHY .'. J  a's"    suggest    another    matter,    and    it    is    the 

MYRON  C.  CLARK  ,.:'.:.:!'.  y. '.::'.  ■.'.'.'.:  Publisher  matter   witli    which   we   are    particularly    inter- 

F.  P.  BURT .'.'.'.'.'..Manager  ested    here,    winch    merits    attention.     'This    is 

—  the  opportuiiit\   which  the  ,ipi>rati,,u  ,if   irriga- 

^HS^n^'^''^"-',^^  .'^^TES    (Payable   in   Advance).—  tion  works  offers   f,.r  the  eiuul,  .vnieiit  ,)f   eiigi- 

ii.00  a  year  (62  i$f:,ies^  in  United  States.  Cuba.  Mex-  ,„„,.„                                                       I.-.miiwi,       ilii^, 

ICO.    Alaska.   Hawaii.   Guam.    Porto  Rico.    Philippine  neers. 

of'r»/».7a''^"*''^  "'''''"''""■  '^''''''' ^""^  ""^  '^'''"^  '^''"-'    "ti'ity    ..f    the    engineer    in    the    ilesign 

SS.OO  a  year  (62  issues)  to  Dominion  of  Canada.  "^W^^'Zl^'w    '"     '"'"■"",'"    "■".'"''^'    '^    '''^: 

U.OO  a  year  (62  issues  to  all  other  countries.  '^'''if'    -    ,     1,      :     '"'",'"    n'"'     "   ^T'^^' 

Remittance  by  Draft,  Post  Office  or  Express  Money  ^^t'lr  'i        b            ''if    "          l^^""'"^^     ■"    ^    ' 

Orders.                                                                      '  engineer   111   the   w,irk  of  operating  an   irriga- 

ADVERTISIXG  RATES  se„t  on  application.  ''°"    system.       We    are    of    the    opinion    that 

Z"~ — :; very    few    engineers   realize   that   in    this   work 

"irteTt-tSlcrgo^lll'Tniis^-i^-LVacf  Ji  ?^f?5  of  operation  there  are  tasks  of  an  engineering 

3d.  1879.  nature  to  he  performed.     .As  a  matter  ot   tact, 

.-  there  are  these  tasks,  and  the  articles  to  which 

_,   --  we  refer  al  ove  are  largely  valuahle  for  indi- 

CONTENTS.  eating  them,  and  they  are  tasks  which,  if  ade- 

quately   performed,  call    for   a  high   character 

'                                          ~      '  of    engineering    talent    and    which    carry   a    re- 

EDITORI..\L   .■SKc'TIi.iX:  muneratioii    well    worth    the    consideration    of 

The    Opportunit.v     for     Engineers     in    the  engineers.      The    pr, «,f   of    this   statement   may 

Operation  of  Irrijiatifin  Works 5S.5  readily    l;e    iir,ned    m    ihe    articles    heing    dis- 

The  Donation    to   Fnhlie  .Service  of  U.seful  cussed. 

Inventions    by    Kngineers .iS.5  There   is   a   wiile   held    for  work   in   develop- 

fOMrriF'Ti,-  si-c-rinx--  '""  '^'^'^^P  '''"''   •T''^'"''"'-'  measuring  devices  of 

CONCRETi.  .SK(.TI(JN.  ^.,   ^^^.j   ^^.^j^.i,   si,^.j||   „„.asure   the   t.)tal  quantity 

Cost  and  Maintenance  of  Vari,,us  Types  of  of  water  flowing  in  open  channel  as  effectively 

Building    Construction 5.86  as    a    meter   measures   that   flowing   in    a    pipe. 

KARTH   AND   ROCK   EXc'\v\TION-  '^^^  measuring  devices  now  commonly  used  by 

.                                 ^.     .     .        _     .  irrigators   il,>   not   meet   the   demands   and   are 

Lnit  Costs  of  Work  ,.n   tie-  I'anama  Canal  used    often    onlv    because    they    are    the    best 

for  the  First  Quarter  of  I'jii 5.SS  available.      Engineering   talent   can    find    work 

Device  for  Kniptying  Dredge  Buckets 5S9  well   worthy  of   its   best   effort   in   the   solution 

.Method  of  Constructins:  a   Section  of  Pas-  "f  ''"-'  problem  of  measuring  irrigation  water, 

senger  Subway  on  Cylimler  Piers.  Paris.  .Among    the   many   ipiestions   of   engineering 

P'rance    .59,)  that   await   answers,   the   hydr,)mctric   work   at 

A  New  .Auto  Traction  Roek  Drill  tor  Drill-  Sunnyside,     as     briefly     described     eisewhere. 

ing  Holes  Without   Changing  .Steel ,isi  furnishes  a  good   example.     What  becomes   of 

T,.-,.,,,    .  „,  t'l^    water    entering    the    main    canals?      This 

ROADS  AND  .STREETS  SECTION:  ,t„dy     i,„]icates     that     some    i'^     per    cent     is 

Details  of  Construction  and   Cost  Data  ,ui  lost    before    it     reaches    the    irrigator.       What 

Quarrying   for   the    Sy.stem   of   Oil    Ma,-  use    is    made    ,if    the    water    available    to    the 

adam  Road.s  of  Eos  .\ngeles  County,  C.il.  .''liis  irrigator?      This    study    indicates    that    a    very 

WATER  WORKS  AND  SEWE'R  SECTION:  '="'«'^    proportion    is    wasted    foolishly.      These 

are   ,inlv    partial   results   of   the   study   so    tar 

The  Dispo.sal  ot  the  Sewage  and  Protection  as    it    has    gone    and    it    has    ,)nly   been    begun. 

of  the  Water  Sui.i.ly  ,,r  the  City  of  Mil-  Xo  one  will  claim  that  they  are  n,.t   very   im- 

waukee     :,',)%  portant    in    themselves,    but    it    is    evident    that 

DRAINAGE   AND   lRHH;.\TION   SECTION:  tile    work    of    greater     importance    is    yet    to 

„    ,          ...                          ,,      ,         ,  come — the    task    ,,f     remedving    these     faults. 

Hydrometrie    Investigati,,ns    Conducted    at  ti,-                ■.            .1          .     i     c        ii 

,.         „            ■,,-.■          T,     ■           .  'hi?  is  quite  as  trulv  :i  task   tor  the  engineer 

the      Sunnyside      Irri.Ljation      Project      in  .,„    ■     .1     1      t    r  »    1    ',■              »           -^i       »           ^ 

„.     .  .      .                                                           .   ,  as  IS  that  of  distriliuting  water  without  waste 

Washington    6m1  ,        .             ..      .1              ■  1      .         r         1 

■■ind   misuse   to  the   residents   of   a   large   citv. 

An  Instrument  for  Measuring  the  Flow  of  Indeed,    the    two    are     closely     analogous     in 

Water  in  Large  Pipe  Eines 6U7  many    'respects— water     sujiply    to    cities     and 

Methods  and  Cost  of  Constructing  the  Cold  water    supply    t,)    irrigators.      Mr.    .Stevens,    ill 

Springs  Earth  Fill  Uain  for  the  Mmatilla  his    article,    says:      "1  he    time    is    not    far    off 

Irrigation   Project,   Oregon 80'.)  when    the    water    nse,l    in    these   large    systems 

The    Use    of    0.\-y-Aeet,\  l<'ne    for    W,d,ling  ^^i"   ''^   distriliuted   as   carefully   as   under    the 

and  Costs  of  W.dding 61''  metered  systems  ,d   k'lrge  cities,  where  patrons 

pay  only  f,)r  the  w.itcr  they  use."    One  hardly 

PERSONALS    (J12  needs   assurance   that    there   is   a    field    for   the 

CATALOGS   G12  engineer   in   this   u,irk. 

—             —  There     is,     h',w,\cr.     :i     br,iader     field     for 

engineering    tah'iil    than    lies    in    the    technics 

The  Opportunity  for  Engineers  in  the  of   water  st,iragc  and   distribution,     it  is  the 

Operation  of  Irrigation  Works.  '^'t  "^  ^.^-''^'■■"^y    engineering    in    the    pro 

°  nuctive   utilization   ot    water,     hverv   practical 

Ihe  lar.ge  amount  of  space  in  this  issue  de-  authority    agree-    that    maximum    efficiencv    in 

voted  to  articles  relating  to  the  delivery  and  irrigation      farming      can      lie     secured      only 

measurement  of  irrigation   water  is  well  util-  through    intensiM-    cultivation,    coupled     with 

ized.      Few    problems   in    irrigation    work    are  a  mimnnim  use  of  water.     Practice  is  exactly 

so   difficult   to   solve   as   that   of   delivering   to  opposite;   irrig:iii>ui  is  substituted   for  cultiva- 

piirchasers    the    water    which    they    buy    when,  tion.      .An    excess    of    water    is    used    to    make 

wdiere,    how,    and    in    the    quantities    wanted.  up    f,.r   a    difficieiicv    in    labor.      .All   over   the 

Irrigation    water    is    a    commodity.      How    to  older    irrigated    west    are    examples    of    lands 

manage    so    that    each    user    shall    be   able    to  waterlogged   aivl    croplcss   because   of   former 

secure  this  commodity  in  the  amount  and   at  excessive  irigation.     In  many  places  the  own- 

the  time   required ;    how   to   divide   it   so   that  ers  of  these  lands  arc  now  building  drainage 

each   user   shall   receive   the  amount  to   which  systems    at    ne:irlv    the    cost    of    the    original 


irrigation  systems  to  reclaim  their  property. 
Certainly  here  is  opportunity  for  the  efficient 
engineer  to  exercise  his  talents. 

The  three  great  problems  in  irrigation  w,)rk 
today  are :  Rrst,  the  design  and  construc- 
tion of  systems,  having  definitely  in  mind 
means  of  distributing  water  efficiently,  of 
measuring  the  quantity  consumed  and  of  de- 
tecting and  preventing  waste;  second,  the  de- 
vising and  provision  of  these  means ;  third, 
the  development  of  efficiency  in  the  productive 
utilization  of  water.  Every  one  ,if  tliese  prob- 
lems is  an  engineering  prolilem.  In  no  one 
of  them  are  engineers  taking  the  command- 
ing positions.  This  is  not  only  detrimental 
to  public  welfare,  it  is  evidence  of  lack  of 
enterprise  on  the  part  of  the  engineering  pro- 
fession. 


The  Donation  to  Public  Service  of  Use- 
ful Inventions  by  Engineers. 

In  a  ]iaper  prcsenteil  li\  Mr.  K.  M.  Hosea, 
chief  crgineer  of  the  C, dorado  Fuel  &.  Iron 
Co.,  at  a  recent  meeting  of  the  Western  So- 
ciety of  Engineers,  a  detailed  description  is 
given  ,if  a  meter  developed  in  connection 
with  the  measurement  of  the  water  supply 
of  that  company  at  Puebl,],  Colo.  This  meter 
promises  to  be  of  value  t(j  engineers,  owini>^ 
to  its  simplicity  and  low  cost,  and  to  the 
fact  that  its  oiieration  does  not  require  the 
services  of  an  expert.  .As  indicated  in  the 
paper,  which  is  published  elsewhere  in  this 
i'jsue,  the  degree  of  accuracy  of  this  meter 
is  equal  to  that  of  the   Pitometer. 

Of  as  much  interest  to  engineers  as  the 
device  itself,  is  the  purjiose  of  the  publicit> 
given  this  invention.  .As  stated  by  the  author, 
this  meter  is  the  result  of  the  labor  and 
investigati,in  of  a  number  of  persons  working 
cojointly,  and  no  one  man  can  lay  exclusive 
claim  to  any  rights  in  the  invention.  .As  the 
one  having  the  greatest  claim,  and  with  the 
consent  of  the  others  interested,  he  proposes 
to  make  their  invention  free  for  the  use  of 
the  engineering  profession,  and,  by  making  it 
a  matter  of  publication,  to  prevent  any  pos- 
sible taking  out  of  letters  patent  in  the  fu- 
ture by  persons  having  no  claim  on  the  in- 
vention. The  value  of  this  invention  seems 
apjiarent.  C,-iiisidering  its  probable  commer- 
cial value  if  protected  by  Letters  Patent,  one 
is  compelled  to  admire  the  public  spirit  sh,)wn 
by  the  inventors  in  their  makiii"  it  free  to  the 
public. 

The  giving  t,)  the  public  of  the  rights  in 
an  invention  is  rare — but  it  is  less  rare  among 
engineers,  we  believe,  than  among  the  mem- 
bers of  other  professions.  For  this  reason 
it  may  be  of  interest  to  our  readers  to  kni5w 
something  ,)f  the  le.gal  p,)ints  involved  in  .giv- 
ing away  the  rights  in  an  inveiiti,ni  f,ir  public 
use. 

In  such  a  case  the  iinp,irtant  tiling  is  to 
make  the  pulilic  secure  in  its  right  to  the  free 
use  of  the  invention,  as  against  any  person 
who  might  attempt  later  to  take  out  letters 
patent.  This  may  be  accomplished  in  two 
w.ivs.  either  of  which  may  be  successfully  at- 
tacked 111  the  courts  if  fraud  has  been  prac- 
ticed on  the  true  inventor.  One  method  is 
the  taking  ,jut  of  letters  patent  by  the  in- 
ventor, with  a  subsequent  renunciation  by 
him  of  the  rights  cuiferrcd  by  that  instru- 
ment. 7'he  other  method  is  through  publica- 
tion liy  the  inventor,  with  or  without  the  intent 
iif  making  the  use  of  the  invention  free; 
matter  of  publication  being  essentially  non- 
patentable.  Tn  this  case  publication  must  in- 
clude drawings,  showing  the  device  in  suffi- 
cient detail  to  make  the  c,)iistriicti,iii  clear 
to    a    pers,)n    skilled    in    the   art. 

Ihe  vital  i),iiiit  in  this  connecti,>n  is  that 
publication  must  lie  made  by  the  true  inven- 
tor; or,  if  the  invention  is  the  result  of  col- 
laboration, pulilicati,iii  in  ,)rder  to  be  effective, 
must  be  made  Ijv  or  with  the  consent  of  all 
of  the  inventors,  as  .'iny  other  ciurse  w,iuld 
be  interpreted  by  the  courts  as  a  fraud  ])rac- 
ticed  on  the  true  inventor,  .All  cmtest  i."; 
barred  after  the  expiration  of  \\\<<  .\car>  fol- 
lowing the  date  of  publie-ation,  unless  legal 
proceedings  have  been  begun  within  that  pe- 
ri..d. 
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Cost  and  Maintenance  of  Various 
Types  of  Building  Construction.'' 
Cost  of  an  industrial  building  is  not  merely 
the  sum  of  money  paid  to  the  architect  anil  ' 
the  I'uilder  for  their  services  in  desisning  and 
erecting  the  structure,  hut  is  .ictiially"  this 
initial  cost  plus  certain  fixed  annual  charges 
which  vary  with  the  character  of  the  build- 
ing constructed.  Ultimate  cost  is  of  extreme, 
though  often  lightly  regarded,  importance  in 
determining  the  type  of  construction  to  be 
selected  for  a  proposed  factory  or  warehouse. 
In  many  cases  all  of  the  following  nine  items 
have  bearing  on  the  ultimate  cost  of  a  build- 
ing and  in  all  instances  some  of  these  charges 
affect  the  owner's  final  expenditure  on  account 
of  his  building:  (1)  Interest;  (2)  Taxes; 
(3)  Insurance  on  Building:  (4)  Insurance  on 
.Contents;  (5)  Depreciation;  (6)  Results  of 
Vibration:  (7)  Effect  of  Increased  Light  and 
Sanitary  Qualities:  (8)  Vermin  Losses;  (9) 
Fire    Protection    Value. 

There  are  generally  three  classes  of  con- 
struction open  to  the  choice  of  a  prospective 
builder :  mill  construction,  steel  construction 
fireproofed,  and  reinforced  concrete. 

Combinations  of  these  three  types  are  nu- 
merous and  form  exceptions  to  any  cost  com- 
parisons which  may  be  drawn.  .A.s  for  in- 
stance steel  (or  cast  iron)  columns  and  steel 
girders  are  used  with  heavy  mill  floors,  or 
steel  columns  support  reinforced  concrete 
floors,  while  the  wall  construction  may  be 
brick,  concrete,  terra  cotta,  or  masonry.  For 
the  purpose  of  this  paper,  the  three  distinct 
classes  only  will  be  considered,  their  variation ; 
being  so  numerous  as  to  prohibit  detailed 
'study.  The  relative  cost  of  these  three  kind; 
of  buildings  may  be  stated  to  be  thus : 

Mill  construction   ■ 100-130 

Steel  fireproofed  154-140 

Reinforced  concrete   143-128 

In  other  words,  reinforced  concrete  will 
cost  from  10  to  20  per  cent  less  than  struc- 
tural steel  (varying  sometimes  up  to  about 
equal  cost  with  very  light  steel  work)  and 
from  equal  (or  slightly  less)  cost  to  10  per 
cent  more  than  first  class  mill  construction 
and  perhaps  -30  to  40  per  cent  more  than  the 
poor  light  mill  or  frame  construction.  This 
comparison  of  cost  is  based  on  data,  given 
hereafter,  gathered  in  reply  to  letters  sent  by 
the  writer  to  44  architects,  engineers,  and  con- 
tractors, all  of  whom  have  disigncd  or  bnik 
numerous   concrete   buildings. 

With  some  knowledge  of  what  the  initial 
cost  of  a  proposed  building  will  be.  attention 
should  be  directed  to  the  items  of  annual  ex- 
pense already  given.  No  contracts  for  a  new 
structure  should  be  awarded  without  careful 
study  having  been  made  by  the  investor  into 
these  yearly  charges,  for  the  reason  that  it  is 
often  possible  to  show  an  annual  saving  in 
cost  on  a  building  in  favor  of  one  type  of 
construction  in  spite  the  fact  that  another 
kind  of  building  might  cost  a  good  deal  less 
originally. 

Interest. — The  amount  of  this  charge  varies 
directly  with  the  initial   cost  of  the  building. 

•A  paper  by  J.  P.  H.  Perry,  Manager.  Contract 
Department,  Turner  Construction  Co..  New  York 
City,  read  before  National  .\.<;sociation  of  Ce- 
ment Users. 


T.\BLE  III.— COMPAR.VTIVE  COSTS  OF  BUILDINGS   OF   CONCRETE. MILL   CONSTRUCTIO.N'. 

Mill  Construe-   Reinforced  Coii- 
Initial  Cost  of  Building. 
Yearly-  cliargcs: 

Interest  at  ('.  per  cent 

Taxes  at  1  per  cent 

Fire  insurance: 

Building   

Contents   

Depreciation   

Items  cliarged  against  mill  construction  only: 

(a)  Loss  due   to   vibration,  assume 

tb)  Increased  light,  1  per  cent  increase  in  efHciency  of  labor. 

sume  labor  equal  to  H  value  of  contents  on  $50,000 

(c)  Vermin  losses    V  '-'« 1 

(d)  Protection  against  fire  at  .5  per  cent  on  value  of  50  per  cent 

of  building  and  contents 


As- 


Total 


.\nnual  saving  of  concrete  over  mill  construction. 


tion,  $100,000. 

Crete,    $110,000. 

$6,000 
1,000 

$0,600 
1.100 

at  75  cts.      750 

at  100  cts.  1,000 

at  1.25%  1,250 

at   25  cts.   275 

at  80  cts.   SOO 

at   .25%    225 

430 

500 

100 

■500 

$11,550 

Sii.OOO 

$2.2.-.0 

7'o.r«.— The  amount  of  this  charge  vanes 
with  the  initial  cost. 

liisiiraiicc  on  Building.— As  a  rule,  rein- 
forced concrete  buildings  and  steel  buildings 
properly  fireproofed  will  receive  the  same  rate 
of  insurance.  Mill  construction  or  frame  con- 
struction buildings,  as  compared  to-  rein- 
forced concrete  structures,  run  from  equal 
rates  to  two  or  three  times  greater.  Equal 
rates  apply  only  where  the  rate  on  mill  con- 
struction is  so  low  that  no  lower  rates  can 
be  given  by  the  insurance  company.  It  may 
be  stated  liere  that  the  mutual  companies  of 
New  England  are  beginning  to  quote  lower 
rates  on  reinforced  concrete  than  on  even  the 
best  of  mill  construction.  Table  I  prepared 
by  L.  H.   Kunhardt  of  the  Boston  Manufac- 

tableTT^^average  cost  of  insur.Vnce 
ON  reinforced  concrete  buildings 

AND   contents,    WITH    SPRINKLER 
EQUIPMENT. 

Agricultural  implement  factories W?? 

Automobile    factories    

♦Bakeries    

•Clothing  factories    ■  • 

Lithographing  and  printing  establishments 

Machine  shops 

•Metal-working  plants,  without  sprinklers. 

Rubber  factories    

Shoe  factories    

Textile  mills   

Tobacco    factories    

"Wood-working  plants    Oi 

Under  this  type  of  construction  the  insurance 
may  be  accepted  not  only  at  a  lower  rate,  but 
under  a  considerably  lower  valuation,  probably 
resulting  as  a  whole  in  reducing  the  cost  of  the 
insurance  from  40  to  50  per  cent  over  the  ordin- 
arv  type  of  factory  and  warehouse  buildings. 


043 
.07 
.06 
.055 
.04 
.06 
.055 
.05 
.03 

00 


•Risks  not  ordinarily  open  to  competitive  rates 
unless  of  superior  construction. 

turers'  Mutual  Fire  Insurance  Co.,  gives  com- 
parative rates  on  different  classes  of  building-. 
The  data  are  taken  from  typical  example.^ 
throughout  the  United  States.  The  table  is 
based  upon  absence  of  automatic  sprinklers 
and  other  private  fire  protective  appliances  of 
the  usual  completely  equipped  building.  They 
are  not  schedule  rates,  but  may  be  an  approxi- 
mation to  actual  costs  under  favorable  con- 
ditions based  on  examples  in  various  parts 
of  the  country. 

An  officer  of  another  mutual  fire  insurance 
coinpany  gives  the  rates  shown  in  Table  II, 
taken  from  the  report  of  the  Cornmittee  fm 
Insurance  of  the  National  Association  of  Ce- 
ment  Users. 

In  connection  with  the  matter  of  insur;iiice 


TABLE  I.— COMPARATIVE  APPROXIMATE 

YEARLY    COST 

OF  INSURANCE 

IN   CENTS    PER 

SlOO  OF  F.A.CTORY  BUILDINGS. 

Exposures  Rone:  area  not 

large; 

good  city 
pails 

department:    no    pri\ 
and   standpipes. 

ate    fire 

apparatus 

except    sucli    as 

Add    for   briik 

or    wooti 

buildings    nt 

All 

concrete. 

Brick  mill      • 
construction    or 

Wood    mill 
construction    or 

small   towns 
without    be.si    oi 

open  joists 

open 

joists. 

water  and   nr.- 

BIdg 

Contents. 

BIdg.    Contents. 

Blilg. 

Contents. 

departments. 

General  storehouse 

20 

45 

60               100 

100 

12.=-, 

25 

Wool  storehouse 

20 

35 

40                    60 

75 

100 

25 

15 
40 

30 
100 

35                    50 
100                  200 

100 
200 

125 
300 

o_-, 

Cotton  factory       

50 

Tanaery    

20 

40 

75                  100 

100 

100 

25 

Shoe   factory 

25 

SO 

75                100 

150 

200 

50 

Woolen  mill 

30 

SO 

50                  .50 

150 

200 

50 

Machine  shop 

15 

■*.-, 

35                    75 

150 

100 

25 

General    mercantile 

I.) 

wo 

50                  100 

100 

150 

25 

on  buildings,  attention  might  be  called  to  the 
results  of  the  canvass  made  by  the  Committee 
on  Insurance,  which  showed  thatt  26.6  per 
cent  of  25.5  owners  of  concrete  industrial  build- 
ings carried  no  insurance  on  their  buildings, 
and  that  a  great  many  more  would  not  carry 
insurance  were  it  not  for  mortgages  or  loans 
requiring  it. 

Insurance  on  Contents. — This  expense  varies 
almost  directly  with  the  character  of  the  build- 
ing. Of  course,  some  lines  of  industry  are 
so  constituted  tliat  the  cost  of  insuring  the 
contents  of  the  buildings  will  remain  dispro- 
portionately high,  regardless  of  the  character 
of  the  building. 

Depreciation. — Owing  to  changing  condi- 
tions of  -American  life  and  the  comparative 
youth  of  the  average  business,  e.xact  data  on 
depreciation  are  difficult  to  obtain.  Structural 
steel  buildings,  properly  fireproofed,  are  of  so 
comparatively  recent  construction  that  depre- 
ciation figures  are  not  available.  It  is  the  gen- 
eral feeling,  however,  that  there  is  unques- 
tionably some  depreciation  on  structural  steel 
buildings.  Kidder's  "Handbook"  gives  the  an- 
nual depreciation  of  a  mill  building  as  vary- 
ing from  1  to  1.5  per  cent;  or,  in  other  words, 
the  life  of  a  building  is  about  CO  years.  These 
figures  include  roofing,  doors,  windows,  and 
other  details.  Matheson's  "Depreciation  on 
Factories"  gives  a  table  showing  the  result  of 
very  comprehensive  study  of  English  factory 
buildings  for  a  period  of  many  years  and  in- 
dicates that  the  value  of  a  building  costing 
$50,000,  is  at  the  end  of  30  years  $:31,T75.  a 
depreciation  of  36.6  per  cent,  or  an  annual  de- 
preciation of  1.2  per  cent. 

The  amount  of  denreciation  on  a  concrete 
industrial  building  would  be  confined  almost 
wholly  to  roofing,  doors,  and  similar  parts  of 
the  structure  not  of  concrete.  Though  there 
are  no  records  on  which  to  base  the  estimate 
other  than  a  knowledge  of  the  permanency 
and  the  constantly  increasing  strength  of  the 
material  as  well  as  the  protection  it  affords 
the  reinforcement,  it  ma\-  be  conservatively 
stated  that  under  the  same  conditions  as  given 
;ibove  for  the  mill  building  the  annual  charge 
for  a  sinking  fund  on  a  reinforced  concrete 
factory  or  mill  or  warehouse  would  not  ex- 
ceed %  of  1  per  cent. 

Results  of  P'ibratioii. — In  the  case  of  ware- 
houses, foundries,  and  similarly  used  build- 
ings the  vibration  element  does  not  enter. 
With  the  ordinary  industrial  structure,  how- 
ever, one  of  the  most  important  matters  in  a 
successfully  operated  plant  is  to  keep  down 
machinery  repair  and  operation  charges.  Vi- 
liration  in  the  building  plays  a  considerable 
part  in  the  amount  of  these  charges.  If  ma- 
chines placed  in  position  will  remain  so  and 
it  shafting  once  lined  up  will  not  vary,  the 
repairs  to  machinery,  and  more  particularly 
ihc  cost  of  operatin.g  the  machinery,  will  be 
:it  a  minimum.  Vibration  in  a  building  causes 
"walking"  of  the  machinery,  with  consequent 
loss  of  alignment  and  increased  wear  on  jour- 
nal blocks  and  nioying  parts,  and  an  increase 
in  the  amount  of  power  necessary  for  opera- 
tion. 

Reinforced  concrete  has  been  chosen  in  nu- 
merous   instances    in    competition    with    struc- 
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tural  steel  and  in  a  great  many  more  cases 
in  competition  with  mill  construction  for  pro- 
posed buildings  largely  because  of  its  vibra- 
tion resistant  qualities.  While  there  are,  it  is 
true,  some  concrete  buildings  where  vibration 
is  noticeable,  the  conditions  arc  such  as  to 
create  vibration  in  any  kind  of  a  building  and 
the  amount  existing  in  the  concrete  structure 
is  probably  less  than  would  otherwise  obtain. 
There  are  many  concrete  buildings  in  which 
heavy  machinery  is  operated  on  upper  floors 
without  any  indication  of  their  presence  be- 
ing given  to  the  tenants  in  the  lower  stories. 
To  arrive  at  the  annual  value  of  the  re- 
duction or  the  elimination  of  vibration  in  a 
building,  is  somewhat  difficult.  The  case  of  a 
paper  goods  manufacturer  in  Brooklyn,  N.  Y.. 
the  owner  of  both  reinforced  concrete  and 
slow  burning  mill  construction  factories,  bears 
on  this  subject.  A  saving  of  $.j,000  per  year  in 
machinery  repair  and  operation  charges  in 
favor  of  the  concrete  buildings  compared  with 
the  mill  buildings,  is  effected.  This  amounts 
to  about  1  per  cent  of  the  value  of  the  build- 
ing only,  no  allowance  for  contents. 

In  a  concrete  building  occupied  by  a  shoe 
machinery  manufacturing  concern,  it  was 
found  that  machines  were  being  run  at  a  much 
higher  speed  than  ever  possible  before.  The 
percentage  of  increased  output  was  not 
doubled,  but  was  very  large  indeed  and  the 
men  operating  the  machines  in  their  old  build- 
ing claimed  the  work  was  better  in  the  new 
building,  even  with  the  increased   speed. 

In  another  large  concrete  Iniilding  occupied 
by  a  book  company  of  Cincinnati,  Ohio.  15  or 
K;  heavy  presses  were  operated  on  the  second 
floor  with  perfectly  satisfactory  results.  The 
owner  stated  that  this  would  have  been  ab- 
solutely impossible  in  any  other  type  of  build- 
ing. 

The  experience  of  another  manufacturer, 
this,  time  of  buttons,  occupying  several  con- 
crete buildings,  illustrates  the  effectiveness  of 
concrete  construction  in  reducing  vibration. 
The  officials  of  this  company  visited  many  con- 
crete buildings  before  selecting  this  material 
for  their  present  structures,  and  now  state : 

We  are  running  our  machinery  liere  at  a-s  liigli 
speed  as  we  were  ever  able  to  in  other  buildings, 
and  in  general  at  higher  speeds  and  with  less 
^■jtste  time  for  adjustments  and  consequent  re- 
pairs. I  have  no  scientific  data  to  furnish  on 
this  speed.  •  •  »  It  is  perfectly  obvious  that 
if  one  can  get  '1  or  10  per  cent  more  efficiency 
out  of  machinery,  concrete  buildings  have  a  bi.g 
advantage  over   others. 

The  chief  engineer  of  this  company  writes 
as  follows : 

In  the  matter  of  our  experience  with  vibra- 
tion in  our  reinforced  concrete  building  as  com- 
pared with  the  vibration  of  the  same  equipment 
in  a  building  of  the  ordinary  mill  construction, 
would  say: 


First,  the  type  of  vibration  that  concerns  us 
the  most  is  th.it  due  to  very  slight  lack  of  bal- 
ance in  parts  rotating  at  high  speed,  in  dis- 
tinction from  the  vibration  that  might  be  evi- 
dent from  machinery  of  a  heavier  type,  due  pos- 
sibly to  reciprocation  as  in  heavy  printing 
presses,  or  from  shock  as  in  punch  press  work 
and  the  like,  or  vibration  of  a  machine  tool  due 
to  chatter  or  like  cause. 

In  our  experience  previous  to  tliis  building  we 
had  difficulty  in  anchoring  our  machinery  so 
that  this  high  frequency  vibration  would  not  in 
a  short  time  loosen  the  fastenings  as  well  as 
cause  loss  of  adjustment  in  the  machines  them- 
selves. We  find  this  difficulty  almost  wholly 
obercome  in  our  present  concrete  buildings,  and 
further,  machines  standing  rather  high  from  the 
ftoor  which  are  subjected  to  more  or  less  hori- 
zontal shock,  we  were  never  able  in  a  mill  con-  ■ 
struction  building,  even  by  bolting  through  tlie 
floor,  to  prevent  those  machines  from  loosening. 
On  our  present  concrete  floors  we  have  no  rec- 
ord of  any  one  of  these  machines  requiring  even 
to  be  tiglitened  to  the  floor  after  being  installed. 

As  to  building  vibration,  we  never  had  experi- 
ence with  any  buildings  as  free  from  jar.  trem- 
bling, etc.,  as  our  present  one.  llit»  results  in  all 
cases  being  a  surprise  to  us  in  the  elimination 
of  these   undesirable   features. 

In  all  plants  where  the  amount  of  machin- 
ery installed  was  not  as  large  as  in  these  in- 
stances, the  percentage  saved  based  on  the 
value  of  the  building  would  be  less.  It  may 
be  assumed,  however,  for  the  purpose  of  com- 
parison, that  in  the  case  of  the  usual  manu- 
facturing plant,  the  saving  by  the  elimination 
of  vibration  would  amount  at  least  to  $1.50 
per  day,  or  $450  per  year.  When  it  is  remem- 
bered that  this  includes  power,  oil.  attendance, 
new  bearings,  parts,  belts,  and  wear  on  the 
building  structure,  this  estimate  would  seem 
conservative.  The  increased  efficiency  of  the 
machines  alone  would  in  most  cases  equal  or 
exceed  this  daily  saving. 

Effect  of  Increased  Light  and  Sanitary 
Qualities. — It  is  well  known  that  employes  can 
Avork  more  efficiently  in  the  open  air  (assum- 
ing good  weather  conditions),  than  indoors, 
for  the  simple  reason  that  the  ample  light  in- 
creases their  efficiency.  .\  garage  owner  re- 
cently stated  he  found  that  his  inen  could 
repair  an  automobile  when  working  out  of 
doors  in  nearly  one-half  the  time  required 
when  in  his  building.  The  effect  upon  the 
efficiency  of  employes  of  the  amount  of  light 
obtainable  is  sometimes  nnt  appreciated  by 
owners. 

An  increase  of  from  40  to  15(i  per  cent  in 
the  area  of  windows  would  certainly  advan- 
tageously afTect  the  working  conditions  in  a 
building,  Not  only  would  the  employes  be 
able  to  see  better,  but  also  their  spirits  would 
be  raised  owing  to  more  cheerful  working 
conditions.    The  increase  in  the  earning  power 


of  the  working  forces  ought  to  be  at  least  1 
per  cent ;  in  most  cases  it  would  be  higher. 

Welfare  managers  in  nifluy  large  manufac- 
ttiring  plants  appreciate  Ih.it  the  surroundings 
in  which  a  man  labors  have  a  decided  bear- 
ing on  his  output.  Clean,  sanitary  rooms  with 
plenty  of  light,  good  ventilation  and  uniform 
temperature  have  a  certain  dollar  and  cents 
value.  A  saving  of  1  ct.  per  day  per  employe, 
with  100  hands,  represents  $^300  per  year.  One 
cent  a  day  for  a  man  earning  $2  to  $4  per 
day  requires  but  a  small  increase  in  his  effec- 
tiveness. Reinforced  concrete  buildings  usually 
permit  ma.ximum  light,  owing  to  the  method 
of  construction.  It  is  not  unusual  to  find  build- 
ings of  this  material  with  70  per  cent  of  their 
wall  space  taken  up  by  windows.  It  is  pos- 
sible to  increase  this  light  area  to  80  per  cent 
when  necessary.  In  mill  construction  as  gen- 
erally adopted,  the  window  area  does  not  run 
over  30  to  40  per  cent  of  the  wall  area.  Ce- 
ment being  a  lime  product  is  essentially  sani- 
tary. The  vyaterproof  qualities  of  reinforced 
concrete  render  frequent,  washing  of  floors 
possible  and  make  dampness  or  rotting  im- 
possible where  wet  processes  are  involved. 
The  low  conductivity  value  of  concrete  re- 
sults in  small  variations  in  temperature  within 
the  building  and  the  homogeneous  construc- 
tion largely  prevents  draughts.  With  these 
facts,  not  theories,  as  a  basis,  the  assumption 
that  the  effectiveness  of  the  employes  will  he 
increased  at  least  1  per  cent  by  using  rein- 
forced concrete  in  place  of  mill  construction, 
would   seem  conservative. 

Vermin  Losses. — Mice,  rats,  roaches,  and 
other  vermin  are  responsible  for  loss  in  most 
factories  or  warehouses.  Raw  materials  or 
finished  products  are  subject  to  inroads  by 
these  pests  and  although  in  well  run  plants  the 
damage  may  be  less  than  in  others,  it  cer- 
tainly has  a  monetary  value.  As  an  example 
of  this,  the  experience  of  one  paper  goods 
manufacturer  may  be  cited.  With  two  mill 
buildings,  and  one  reinforced  concrete  fac- 
tory building  for  purposes  of  comparison,  he 
states  that  the  last  named  structure  saves  him 
$4,000  per  year  in  verinin  loss  alone.  There 
is  no  place  in  a  concrete  building  for  rodents 
to  live.  An  allowance  of  $100  loss  annually 
would  be  too  low  for  most  businesses  of  suf- 
ficient magnitude  to  require  a  fireproof  build- 
ing. 

Protection  from  Fire. — The  relative  insur- 
able value  of  a  concrete  building  and  a  mill 
building  has  already  been  gone  into.  The  pro- 
tection'from  fire  which  a  modern  reinforced 
concrete  industrial  building  affords  its  owner 
is  probably  the  greatest  asset  which  this  form 
of  construction  possesses.  Although  a  build- 
ing and  its  contents  may  be  fully  covered  by 
insurance,  its  owner  cannot  protect  hiinseM  in 
event  of  fire  against  losses  to  his  reputation 
owing  to  his  failure  to  complete  orders  or  con- 


■.\BLE  IV.— COMPARISON  OF  COSTS  OF  STEEL  AND  REINFORCED    (.■(INCRETE  Bl'ILDINGS 
BUILDINGS. 


Size  in 
Lecation.  Plan. 

Brooklyn    140x190 

Boston   550x129 

341x:;31 

Cambridge    C0.'c:)2ti 

Cincinnati   

Des  Moines  ]"2xi;(; 

Fairmont    .">OxlOO 

Indianapolis    

Indianapolis     71x120 

Ohio   

Springfield    2S:!xliir, 

St.  Louis   

St.   Louis 12nxU0 

St.   Louis   "^6x120 

Wichita    75x140 

Mean  =  R.C.  costs  il  4 -HI': 


Character 
of 


.\'o.    of 
.stories. 

S  and 

2    b»mts. 
2   ,&   bsmt. 
1    &    bsmt. 

Sawtooth 
roof. 


i<c    bsmt. 
6 


r.  ct  bsmt. 
;  Jk  bsmt. 

IJ 

.S  iv  bstnt. 

10 

&    bsmt. 

7  &  bsmt. 

fi  &  bsmt. 

10 

&  bsi;it. 


Size  of 
Panels. 


22xl6',4 


16  -Sx20 


20x20 


ICxlS 
ICxlS 


Use   anil 

Loads. 

Warehotise 

2O11  lbs. 
Textile  mfsr 


Comparison. 

Bid    or 
Estimate. 

Bid 
Bid   and   cost 


Compaiaiive   Cost    of   Steel  and   R.    C.    Building. 

Walls  assumed    the   same. 

Per  Cent  Cost  R.    C. 
Fireproof   Structural  .More  Less 

Steel.  than  steel.      than  steel. 

.$2!i0,000 


Reinforced 

Concrete. 

$250,000 


7S,2S9 


lii'l  and   cost 


less  than  Fireproof  St.  Steel. 


Office 
70    lbs. 
Factory 
200  1I)S. 
Mch.    factory 
200  lbs. 

Hospital 

Department 

store.  125  lbs. 

Mfg. 
200  Ihs. 

Loft 

150  lbs. 

Apartment 

70    lbs. 

Hotel    70   lbs. 

Office   70   lbs. 

Office 

70    lbs. 


Bid  Structural    frame 

20%    lower 


Estim.ate 

Bid 

Bid 
Bid 

Bid 

Bid    and 

Estimate 

Bid 

Bid 
Bid 
Bid 


GO, 650 

2r,,oeo 


79.1.000 
S9,500 


Combiaation   steel  wit  I 
heavy    mill    floor 
2SG,44j 

Wood    floors 
S7,;;30 
inly       Entire    bldg.    4^7 
higher  than    R.    C. 
69,750 

2,S.000 

,S23,000 
96.000 


40.000 
Less    than    steel 
250,000 

290,000 

171,000 
170,000 
282,000 


40.000 
More  than   R.   C. 
.■'.20.000 

304,000 

184.000 
184.000 
303,000 


10  7-10 
2  8-10 


4 

13 

10  7-10 

3  S-10 
t;  8-1  n 

12  1-2 

4  G-l« 


7  6-10 
6  9-10 
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TABI.K    \  .  — C(iMl-Ai;iSiiN    OK   I'OSTS   DK    MILL   AND 

Oil  lira  cter 
BflLDINGS.  of 

Conii)arlson. 


Size  in  . 
Location.  Plnn. 

Boston.    Mass I20.\15o 

Cincinnati.   Oliio 

Cincinnati.   Oliio 

Cincinnati,    Oliio GO.OOO  sq.  ft. 

Detroit,  Mich 

Fall   River,  Mass Ill'xll2 

Granii  Rapiils.  Mich... 

Jersey  City,   N.  J 60x140 

Jersey  City.  N.  J 94x3S 

Manchester,  N.  H 100x45 

Nashua.  0 200x100 

New  England 

Plttslnirg.  Pii 100x120 

St.  Piiul,  Minn 165x235 

Mean  =  R.  C.  cost  6  7-10%  more  llian  mill  cost 


No.  of 
Stories. 

I'se  and 
Loads. 

Bid  or 
Estimate. 

9 

Warehouse 

Bid 
K.stlmate 

Press    hldg. 

Bid 

Baliery 
300   lbs. 

Bid 

3 

Factory  300   lbs. 

Bid 

4 

Factory 

Bid 

Factory 

Bid 

5 

Factory   200  lbs. 

Bid 

6    and 
bsmt. 

Warehouse 
200    lbs. 

Bid 

5 

Factory 

Est. 

S 

Storehouse 

Bid 

Shop 

Est. 

4 

Warehouse 

Bid 

" 

Mfg. 

200    lbs. 

Bid 

KKlNKOltCIOI)   Cl.»NCliETE  BUILDINGS. 


Heinforced 

Concrete. 

$1!>6,000 

19,100 

more   than    i 

C2,ri00 


4% 


28.500 
S2.500 
SG.OOO 
.'•iG.OOO 
43.000 

72,000 

131,000 

69,539 

03,636 

10.0110    los.s 

tlian   mill 


:ost   of   Mill    and 
Is    assumed    the 

Mill 
Construction. 

R.    C.    Building. 

same. 

Per  Cent  Cost  R.  C. 
More              Less 

than  Mill,     than  Mill. 

$212,500 

6:!-tO 

16,000 

.     Hi  2-10 

4%  less  than  R. 

C. 

4 

64,000 

2  3-10 

2S,200 

1  1-2 

74,000 

10  3-10 

85,300 

13-10 

52,000 

7  1-10 

39,000 

9  3-10 

52,000 

27  7-10 

117,000 

10  7-10 

65,868 

5  2-10 

61,489 

3  3-10 

10,000    more 

than  R.   C. 

tracts ;  loss  in  the  efficiency  ot  his  or.sainzn- 
tion  due  to  the  .icceptance  by  skilled  oper.itives 
of  other  positions  iluring  a  shutdown  of  the 
burnt  out  plant;  and  loss  to  his  trade  due  to 
inability  to  accept  new  business  until  a  new 
building  can  be  procured.  Beyond  this  pro- 
tection a.srainst  the  ordinary  tire,  concrete  build- 
ings offer  a  protection  against  conflagrations 
which  cannot  be  estimated.  In  cases  of  great 
tires,  a  luanufacturing  building,  remaniing 
practically  unharmed,  as  has  been  the  case 
with  concrete  buildings,  would  be  of  inestim- 
able value.  The  certainty  that  a  fire  cannot 
destroy  a  building  alTects  the  confidence  of 
employes  and  prevents  panics  and,  incidentally. 
adds  greatly  to  the  peace  of  mind  of  the 
owner  of  the  building.  Many  manufacturers 
occupying  concrete  buildings  state  that  they 
can  wake  up  in  the  night  and  hear  fire  engines 
go  by  without  a  fear  that  their  plant  is  burn- 
ing up.  Concrete  first  attracted  attention  be- 
cause of  its  absolute  fireproofness. 

"Use  and  Occupancy"  insurance  policies  can 
be  obtained  at  a  cost  of  about  5  per  cent  on 
building  and  contents.  They  cover  estimated 
profits,  commissions,  or  similar  legitimate 
sources  of  income,  based  upon  the  use  and 
occupancy  of  the  given  building.  In  event 
of  fire  causing  interruption  to  a  business,  the 
insurance  company  will  pay  the  insured  a 
certain   amount    for  each   day  the  building   is 


out  of  commission.  The  value  nf  a  non-de- 
structible building  ought  to  be  at  least  as 
much  as  this  "Use  and  Occupancy"  insurance. 
In  fact,  it  is  worth  a  good  deal  more  because 
a  concrete  Iniildiiig  would  not  only  make  sucli 
insurance  practical!)'  unnecessary,  but  would 
protect  its  owner  against  injury  to  reputation 
and  organization.  An  assumption,  therefore, 
that  reinforced  concrete  buildings  will  save 
Vi  of  1  per  cent  per  year,  owing  to  the  pro- 
lection  which  they  give  against  fire,  is  per- 
missible. 

Table  III  sums  up  the  various  comparisons 
made  between  buildings  of  concrete  and  mill 
construction.  Assume  a  building  costing  cijm- 
plete  in  mill  construction  $100,000,  contents 
equal  in  value  to  the  cost  of  the  building  and 
that  it  is  used  for  general  manufacturing  pur- 
poses— 

If  the  saving  of  $2,5.50  per  year  be  capi- 
talized at  (1  per  cent,  it  would  represent  a  cap- 
ital of  $42,500.  In  other  words,  a  concrete 
building,  though  10  per  cent  more  in  initial 
contract  cost  than  a  mill  building  of  similar  de- 
sign, would  save  each  year  2%  per  cent  over 
all  fixed  charges.  Stated  differently,  an  owner 
can  afford  to  pay  nearly  50  per  cent  more  for 
a  concrete  building  than  for  a  mill  building 
and  still  save  money  on  his  annual  output. 

Careful  consideration  of  Table  III  will  show 
that  the  assumptions  are  conservative  through- 


out. Several  owners  of  large  concrete  factory 
buildings  have  commented  on  this  table  in 
much  the  same  form  as  it  appears  and  all  have 
stated  that  in  their  judgment  they  could  show 
a  saving  in  favor  of  the  concrete  building 
much  greater  than   appears  from  the  table. 

Table  IV  and  V  give  comparisons  of  the 
cost  of  actual  buildings  in  structural  steel, 
reinforced    concrete    and    mill   construction. 

Information  contained  in  these  tables  is  not 
authoritative,  but  is  believed  to  be  fairly  ac- 
curate. The  percentage  of  cost  in  favor  or 
against  reinforced  concrete  construction  as 
shown  in  these  tables,  cannot  be  applied  as 
generalizations,  as  the  number  of  cases  cited 
is  too  small. 

No  comparison  has  been  made  herein  be- 
tween reinforced  concrete  and  fireproofed 
steel  construction  such  as  has  been  attempted 
between  concrete  and  mill  construction,  for 
the  reason  that  in  most  of  the  items  con- 
sidered there  would  be  but  little  difference  be- 
tween a  steel  building  and  a  concrete  building. 
A  modern  reinforced  concrete  factory  or 
warehouse  is  certainly  the  equal  of  a  steel 
structure  and  can  be  constructed  for  consid- 
erably less  money.  It  therefore  does  not  seem 
necessary  to  enter  into  as  close  a  study  of  the 
comparative  working  conditions  in  these  two 
classes  as  it  did  between  mill  construction  and 
concrete. 
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Unit   Costs   of  Work  on  the   Panama 
Canal  for  the  First  Quarter  of  igii. 

The  unit  costs  of  work  on  the  Panama  Canal 
for  the  first  three  months  of  1911.  which 
have  just  been  made  public,  are  chiefiy  notable 
for  the  reduction  shown  in  the  cost  of  excava- 
tion at  Culebra.  As  will  be  seen  from  the 
tabulations  which  follow,  the  cost  was  over  10 
cts.  less  per  cu.  yd.  than  during  the  last  quar- 
ter of  1010.  A  number  of  other  comparisons 
of  interest  are  possible  from  these  tabulations, 
which  have  for  this  purpose  been  cast  into 
the  same  form  as  those  for  the  last  quarter 
of  1010,  published  in  our  issues  of  Feb.  22 
and  March  1,  1011,  and  also  those  for  the 
preceding  15  months,  published  in  our  issues 
of  Dec.  7.  14  and  21,   lOHi. 

Gatuii  Dam. — The  general  method  of  con- 
structing the  Gatun  Dam  is  to  build  two  par- 
allel stone  embankments  across  the  valley  by 
dumping  from  trestles  and  to  fill  between 
these  embankments  with  earth,  examined  and 
placed  by  hydraulic  dredges.  A  plan  and 
section  of  the  dam.  and  a  description  of  the 
work  in  iriore  detail  w'ere  given  in  our  issue 
of  Dec.  21,   1910. 

The  unit  costs  of  dry  filling  for  January- 
March,  Kill,  were  for  iiS4.745  cu.  yds.,  as 
follows : 

Item.  Per  cu.  yd. 

Excavation    $0.0112 

Clearing  site   0.0005 

Tracks    P-Meg 

Trestle   O-OISO 


Tiansportatlon    o.iiTT'i 

Filhng    ii.iiTTii 

Maint.  of  equipment ii.0464 

Plant  arbitrary   ii.0;t7:; 

Division  expenses   11.OIO4 

General  expenses O.U2."i9 

Total     $0.40.-|.-> 

During  the  last  quarter  of  1010  the  yardage 
was  005,290  cu.  yds.,  and  the  cost  per  cubic 
yard  was  .30.18  cts.,  or  1.37  cts.  per  cu.  yd. 
less. 

The  amount  of  fill  placed  by  hydraulic 
dredging  in  January-March,  1911,  was  850,525 
cu.  yds.,  and  the  cost  as  follows : 

Item.  Per  cu.  vd. 

Clearing  site   Jii.iib.il 

Clearing  for  dredge n.oi.s:! 

Dredging    ii.ij7.".s 

Relav    pumps    U.OUU 

Pipe   lines   0.0;i49 

Wood  Humes   O.OiiM 

Power    0.IJ4IJ2 

Small   boats    SO.iioi.v 

Maint.   of  equipment tt.0404 

Plant   arbitrary    ii.iir,00 

Iijvision    expenses    U.ii0.".4 

General    expenses    0.6219 

Total     $U.;;i'v2 

The  cost  of  853,519  cu.  yds.  of  hydraulic 
fill  for  the  preceding  three  months.  October- 
December,  1910,  was  28.84  cts.,  or  1.98  cts. 
per  cu.  yd.  less. 

Colon  Breakwater. — The  breakwater  is  rock 
fill  made  by  dumping  from  trestle.  The  rock 
is    quarried    especially    for    the    purpose    and 


is  hauled  by  train.  This  is  mentioned  because 
the  dry  fill  at  Gatun  Dam  is  made  with  rock 
from  the  canal  excavations  and  entails  no 
excavation  costs.  The  cost  of  the  Golon 
Breakwater  fill  for  January-March,  1911,  was 
as   follows : 

Item.  Per  cu.  yd. 

Surveys    $0.0i75 

Clearing    0.0282 

Drilling    r 0.0522 

Blasting    0.2114 

Loading   by   power 0.1060 

Tracks     0.0551 

Transportation     0.0S73 

Maint.  of  equipment 0.0795 

Total    excavation    S0.6372 

Trestles    0.7253 

Dumping   0.0200 

Maint.  of  equipment 0.0141 

Total  filling  $0.7594 

Plant   arbitrary   0.1690 

Division    expenses    0.0344 

Tug  service   0.0547 

(Jeneral   expenses    0.2030 

Total  general   $0.4611 

Grand  total   1.8577 

The  cost  of  breakwater  work  in  October- 
December,  1910,  was  $1.5816,  or  27.61  cts.  less 
per  cu,  yd.  The  increase  in  cost  during  Janu- 
ary-March. 1011.  is  largely  in  the  items  of 
blasting  and  trestles ;  trestles  cost  nearly  20 
cts.  per  cu.  yd.  more  for  the  three  months 
of  1011  and  blasting  soine  5  cts.  more  per 
cu.  yd. 

Lock   .Masonry.— The  costs  of  plain  cement 
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masonry  at  the  Gatun  Spillway,  Gatiin  Lock, 
Pedro  Miguel  Lock  and  Miraflores  Lock  were 
as  follows : 

Si>ill-  Petlro     Mira- 

Item.  wav.    (latun.     Mig.      flores. 

Cement   $1.7i;iil   $1.7G16  $1,.".8',10  .n.4ftS6 

Stone    l.i;:;ii:!     l.iiGOS     O.S:>7S     0.S564 

Sand    (i.ilil.-,(i     O.S516     0.4014     0.4017 

Mixing    0.ia21     0.1531     0.1S42     0.34S3 

Total    concrete $4.2i;i'.7  S4.7L'G(i  J:'..0:i24  $3. 2130 

Cu.  yds.  concrete...  17,S23  212, S72  120,101  74,765 
Cu.    yds.   riiblile l."),721  13!)       1.322 

Cu.    yds.    masonry..    17. S23  228,593  120.240     76,US7 

Cost   rubljle    •> $1.2244  $0.3829  $0.4915 

Cost  of  Masonry: 

Concrete     .?4.2625  $4.4015  $3.0289  $3.1573 

Kuljble     0.(M)53  0.0S42  O.OOOS     0.0085 

^\"oo(l     forms 0.i;774  II.3SII7  0.4536     0.3510 

Steel   forms    o.iiHGO  0.0314     0.0645 

Placing 0.5971  0.30.S8  0.3348     0.2394 

Cofferdams    ij.0077  

lieinforcement     0.0137  0.0351     0.0126 

Pumps     0.0U7.S  0.0314  0.0226     0.0154 

Power    0.0653  0.0380     0.(il05 

JIaint.  of  equipment  0.1;i5ii  11. 2412  0.1C65     0.1774 

Plant    arbitrary 0.4670  0.7110  0.7154     0.4100 

Division  expenses   ..   0.0761  o.ii647  0.0S68     0.0956 

General   expenses    ..  0.2322  O.ISS.S  0.2992     0.3012 

Total   masonry  ...$6.5127  $fi.5S73  $5.2131  $4.8434 

Comparing  these  totals  with  those  for  the 
corresponding  work  fnr  ( )ctol)cr-Deccnilx'r, 
1!>10,  we  have : 

Work.                                                      1910.  1911. 

Spillway     $7.12  $6.51 

Gatun   Lock    6.95  G.59 

Pedro   Miguel    Lock 4.64  5.21 

Miraflores   Lock    5.07  4.84 

Except  at  Pedm  i\ligucl  the  reduction  in 
cost  is  material ;  the  increased  cost  at  Pedro 
Miguel  is  stated  to  be  due  t(.i  the  ''smaller 
yardage  consignment  upon  a  pnrtion  of  the 
•(instruction  plant  having  hccn  removed  to  the 
lock  at  Miraflores."  In  addition  to  the  plain 
concrete  placed  at  Gatun  there  were  placed 
3,314  cu.  yds.  of  reinforced  concrete  in  the 
operating  tunnels,  which  cost  as  follows : 

Item.  Per  cu.  vd. 

Cement    J,2.3S90 

Stone    1.6133 

Sand    0.7116 

Forms    3.0941) 

Mixing    1.2703 

Placing    1.5916 

lieinforcement    1.1S97 

Maint.   equipment    0.1S33 

Plant  arbitrary    0.7110 

Division  expenses   0.3577 

General  expenses    1.1705 

Total     $14.2761) 

Averaging  this  3,314  cu.  yds.  of  reinforced 
concrete  into  the  total  cnncrcte  work  at 
Gatun  we  obtain  an  average  cost  per  cubic 
yard  of  $(!.(;!I72. 

I-)ry  Excavuiion. — The  total  excavation  of 
the  Central  Division  (Culebra  Cut)  was  o,- 
•21li.!17S  cu.  yds.  for  the  three  months.  January- 
March.  l!ill.     The  cost  was  as  follows: 

Item.  Per  cu.  vd. 

Drilling    $0.0449 

Blasting    0.0507 

Loading     0.0448 

Tracks    0.0894 

Transportation     0.0666 

Dumps    0.0394 

Pumps    0.0056 

Maint.    equipment    0.0794 


Plant  arbitrary  .  . 
Division  expenses 
General  expeii.'-es 


0.1000 
0.0114 
0.0394 


Total     to. 5716 

During  October- December  4,448,488  cu.  yds. 
were  excavated  at  a  cost  of  GT.3()  cts.  per 
cubic  yard. 

Drcdgiiuj. — The  cost  of  dredging  for  Janu- 
ary-March, 1!M1,  .as  compared  with  the  itnme- 
diatcly  preceding  three  months,  was  slightly 
greater  in  the  Atl:intic  Division  ;uid  slightly 
less  in  the  Pacific  Divisiim.  4'lic  itemized 
costs   for   1!)11    ;irc   siveii   in   Table    1. 

Quanyiny  and  i'riisliiii<j  Stunc. — In  this 
item  of  work  the  most  noialjle  feature  i?  the 
reduction  of  ■.'3.11  cts.  per  cu.  yd.,  as  com- 
pared with  the  l.-ist  three  months  of  lillll.  in 
producing  crushed  stone  at  Porto  liclln.  The 
itemized  figures  are  as  follows: 

Porto 
Hem.  Belln.    Aneon. 

Total.      Total. 

Quarrying — Qummi  ities_Cu,    \,ls."43  423  •2'9  543 


Stripping    

.  . .  .$0.0062 

$0.0839 

Drilling     

0364 

.0461 

Blasting     

1543 

.0507 

Loadnig    

0794 

-0621 

Traiisiiijrlation 

0654 

.0S5(J 

Traeks    

Power   

0343 

.0249 

.0245 

Maintenance  ot 

equipment 

0703 

.045- 

Plant   arbitrarj* 

3300 

.2400 

Total    SO.S012     $o.i;375 

Crushing — Quantities — Cu.     yds.. 243, 423     229,543 


Operation,   crushers    $0.0234 

Stone  bins  and  conveyors irai5 

Pov\'er    M.}t)5 

■Maintenance  of  equipment 1164 

Plant    arbitrary    l7(io 


$0.0200 
.0050 
.Oliil 
.0204 

.074  < 

$0.1363 


Total    $0.3.S03 

Total  cost  of  production $1.1820     $0.773.s 

Towing — Quautiliis — Cu.    yds. ...243, 423     


Operation  tugs  and  haiges $0.16x6 

Maintenance  of  equipment 1490 

Plant    arbitrary    1710 


Total     $0.4886 

Unloading — C^uan titles — Cu.  >-ds.243,423 


Operation,  cablew.iys  and  cranes. $0.1162 

Power   0196 

Track  repairs    

Dumping    

Maintenance  of  eriuijunent 0911 

Plant   arbitrarv    2070 


Total    $0.4339 

Rail    Transportation    to    Storage 
— Quantitie.'! — C'u.    \ds 70.342 


229,543 


Operation   of   trains $0.0695     $0.0454 

P.epairs    to    tracks 0170         .0114s 

Dumping    in    storage .0129 

Maintenance    of    t'liuipment 072,s         .02161 

Plant    arbitrary    0600 


Total    $0.1593     $0.1434 

Divisiim  exijense    $0.0202     $0.0276 

Total   cost   in  sti.rage $2.1787     J0.944S 

The    correspondin.g    totals    for    October-De- 


TABLB  I.— COST  OF  lOXCAV.VTION  BY  DRKDGING  ON  THE  P 

MARCH,  1911. 

— Atlantic  Divi 
Items.  Quantities, 

cu.  yds. 

Pipe  lines    423.427 

Dikes    423,427 

Clearing     ■ 1,367,235 

Operation   seagoing  suction   dredge ;i63.560 

Repairs   sea.going   suction    dredge 563.560 

Operation  ladder  dredges 232,950 

Repairs   ladder   dredges 232,950 

Operation   dipper  dredges 147,298 

Repairs  dipper  dreilges 147,29.S 

Operation    pipe  line   dreilges 423,427 

Repairs  pipe  line  dredges 423,427 

Operation  tugs,  clapets  and  scows 380,248 

Repairs  tugs,  clapets  and  scows 380,248 

Drilling 133.202 

Blasting     133.202 

Operation    drill    barges 

Operation  rock  breakers 

Small  boats    1.367,235 

Repairs    miscellaneous    eciuipment 1,367,235 

Plant   arbitrary    •   1.367,235 

Division  expense   1,367,235 

Total    division    cost 1,367.235 

Administration  and  general  expense 1,367,235 

Total  cost  1,367,235 

Earth    excavation — per    cent 1,234,033 

Rock    excavation — per   cent 133,202 


ANAM.\  ( 

•ANAL  FOU 

lANfAUV- 

.Sinn  — 

—  Pacific- 

1  )ivisioII 

Cull 

Quantities, 

Knit 

COSi 

<  u.  ,vds. 

cost. 

$0.11(117 

.053:; 

.0021 

l.:ll4.4Si) 

.114 17 

720,211) 

$0.0453 

.0164 

720,210 

.0155 

.I'liO 

408,268 

.0535 

.lit:::; 

408,268 

.0505 

.1096 

1S6.002 

.0758 

.lo:;i 

1^6.1102 

.0523 

.i's:!9 

.IMt23 

.0750 

594,270 

.0583 

.116114 

594,270 

.0304 

.0246 

.82,381 

.0696 

11690 

S2,381 

.1778 

82,381 

.1420 

82,381 

.0765 

.lll|-'5 

1,314.480 

.0030 

.0003 

1,314,480 

.0157 

.(idlii 

1.314,481) 

.0881 

.01)68 

1.814.480 

.0054 

$11.2172 

1.314,480 

$0.2653 

$   .11237 

1,314,480 

$0,021:; 

$0.2409 

1.314,480 

$0.2866 

90.26 

1.232,099 

93.73 

119.71 

82,381 

06.27 

ceinber,   llHO,  were:     Porto  Dello,  $2.4098  and 
at    .\nciiii     fO.T!)3;i. 

Sand  I'roductiiiii. — The  cost  of  dredging 
sand  and  transportin.g  it  to  the  storage  piles 
was,   for  the  first  (|uarter  of   liUl,  as  follows: 

All.  Pac. 

Items.  Total.      Total. 

Dredging— Quantities— Cu.   yds.. 110. 291     119,280 

Operation,    dredges     SO. 2401     $0.1066 

Maintenance    of    eiiuii)mcnt 0:J35         .0345 

Total    $0.2736  $0.1411 

Plant    arbiliaiy    $0.4800  $0.0300 

Total   cost  of  pro.luctiun •$0.7770  $0.1711 

Towing— Quantities— Cu.    yds. .  .110,291  119,280 

Operation,   tugs  and  barges $0.2169     $0.1141 

Maintenance    of    equipment 1493         .0618 

Plant   .irbitrary    2110         .07o0 

Total    $0.5772     $0.2459 

[Tnlo.iding— Quantities— C'u.  yds. 110.291     119. 2S0 

Operation    cablewaxs  and  cranes. $0.1146  $0.0630 

Power 0151  .0321 

Maintenance    ot    eciuipment 0839  .0806 

Plant   arbitrary    1620  .104.. 

Total    $0.3756     $0.2802 

Rail   Transportation    to    .Storage 
.      —Quantities— Cu.   yds 41.934     119,235 

Operation   of   trains $0.0707  $0.0469 

Repairs    to    tracks 0159  .0249 

Dumping    in    storage •  -^W-' 

Maintenance    ot    equipment 0,03  .0220 

Plant    arbitrary    ■»'''"> 

rpot.,1    $0.1629     $0.1881 

Division  expense  $0.0099     $0.0185 

Total   cost   in   storage $1.8017     $0.9038 

Device  for  Emptying  Dredge  Buckets. 

.\  device  for  clearing  the  buckets  on_  a 
ladder  dredge  is  shown  by  the  accompanying 
illustration. "  It  is  the  design  of  a  French  en- 
gineer by  the  name  of  Delvaux,  who  de- 
scribes the  device  in  the  Engineering  and 
Mining  Journal.  The  material  excavated  is 
frequently  clayey  and  sticky  and  the  buckets 
become  clogged  and  do  not  discharge  when 
revolving  around  the  top  tumbler;  the  same 
load  thus  goes  round  and  round,  and  the  out- 
put is  prac-tically  reduced  to  nothing.  In  such 
cases  it  is  necessary  to  stop  the  bucket  chain, 
even  several  times  an  hour,  and  have  men 
with  shovels  clear  the  buckets.  The  device 
installed  has  in  some  instances  increased  the 
output  h\   fully  oil  per  cent. 

It  consists  of  a  steel  shovel,  P,  riveted  on  a 


Klcvation, 


Device    for    Emptying     Dredge    Buckets. 


stem  T.  which  is  carried  nn  a  frame  C, 
through  which  it  c;in  slide.  The  fr:ime  C  is 
mounted  on  an  axle  ./,  held  in  two  bearings 
which  are  attached  on  the  \ertical  girders  of 
the  main  framing.  .\n  adjustable  cross  bar 
K  is  also  attached  on  the  girders  and  makes 
the  stop  for  the  oscillation  of  the  sliovel.  The 
frame  is  fitted  with  a  wei.gbt  P.  which  coun- 
ter balances  the  shovel.  The  shovel,  being  in 
the  horizontal  position  shown  on  the  sketch, 
enters   the   bucket   /:   near   the   lip;    the    shovel 
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forces  its  way  tlirough  tlic  maltrial  wliich 
fiHs  the  bucket,  and  is  driven  downward  (.as 
shown  in  dotted  Hncs>  by  the  motion  of  the 
bucket  chain,  thus  clearing  the  bucket.  As 
soon  as  the  forwanl  end  of  the  .^hovel  is  clear 
of   the  bucket  lip   it   is  brought   again  in   the 


^33! 


nuuii^Lumi. 


ilie   main    line   construction   will   explain    also 
the  station  and  approach  work. 

Rclerrin;.;  to  the  drawings,  it  will  be  seen 
that  a  reinforced  beam  in  one  piece  with  the 
iMverl  and  reaching  across  track  is  carried  on 
encli  pair  of  piers,     lietween  the  piers  of  each 


TnTtatTT..  :t!  .  miTT— .^^^^  OJ^^UJ  liX-  ^'.k'  .'  lU.! 
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The  wells  were  concreted  by  means  of  a 
vertical  chute,  the  circular  curbing  being  re- 
moved as  the  filling  progressed.  When  con- 
creting reached  the  rectangular  portions  of 
the  piers  the  reinforcement  as  shown  was 
])laced  and  also  the  form  work  which  sh.iped 


I 
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Fig.    1 — General    Sections    Showing    Method    of  Constructing   Passenger  Subway  on 
Concrete    Piers,    Paris,    Fiance. 


original  position,  ready  for  the  following 
bucket.  .Mthongh  this  return  could  be  theo- 
retically effected  through  the  balance  weight 
alone,  it  has  been  found  useful  in  practice  to 
keep  one  man  on  watch  and  to  help  the  shovel 
frame  on  the  return  stroke.  If  a  boulder 
comes  up  in  one  of  the  buckets,  the  shovel  re- 
cedes, the  stem  sliding  back  through  the 
frame,  and  is  brought  again  in  position 
through  the  coil  spring  R.  The  device  is,  of 
course,  onW  suitable  for  open  connected 
buckets. 


Method  of  Constructing   a   Section   of 

Passenger  Subway  on  Cylinder 

Piers,    Paris,    France. 

A  portion  of  the  Paris  Metropolitan  Rail- 
way, comprising  some  320  m.  (1,050  ft.)  of 
double  track  subway  .md  a  two  track  station 
and  approaches,  is  founded  on  concrete  piles 
or  cylinder  piers  sunk  by  methods  closely  re- 
sembling those  employed  in  Chicago  in  recent 
years  for  building  foundations.  Altogether 
220  piers  were  sunk  to  depths  from  2-5  m.  (82 


:m^i 


each  side  wall  and  a  third  row  under  the 
center  or  <Iividing  w-all.  .\n  explanation  of 
row  are  connectin.g  arches.  These  transverse 
beams  and  longitudinal  arches  form  a  skeleton 
or  framework  platform  connecting  the  tops  of 
the  piers.  The  whole  structure,  piers  and 
platform  together,  constitutes  a  supporting 
viaduct  for  the  subway  structure  proper,  the 
invert  proper  of  which  closes  the  openings  in 
the  framework  platform  and  makes  it  a  solid 
slab.  The  other  structural  features  will  be 
understood  from  the  drawings  alone.  The 
following  description  relates  to  the  methods 
of  construction  only. 

The  piers  w-ere  sunk  from  the  street  sur- 
face as  shown  by  Fig.  1.  the  street  being  ap- 
jiropriated  for  construction  purposes  and  a 
narrow  gage  railway  being  laid  along  it.  Down 
to  a  point  below  the  invert  structure  the  piers 
were  made  rectangular  and  2.4x2.7  m.  (7.8Tx 
8.86  ft.)  :  below  this  point  they  were  made 
cylindrical  and  from  2  m.  (G..")G  ft.)  to  2.5  m. 
(7.7  ft.)  in  diameter,  depending  on  location. 
The  pits  or  wells  were  e.xcavated  by  hand,  the 
material  being  hoisted  by  windlass  and  bucket 
and  the  timber  curbing  being  carried  down  as 
the    excavation    progressed.     The   only   novel 


13(3.8  ft.)   in  depth  and  it  required  an  average 
time  of  (5  weeks  to  sink  a  well, 
the  inner  sides  of  the  subway  structure.     The 
concreting    was    then    continued,     as     clearly 
shown  by  the  drawings. 

The  piers  being  completed,  the  next  ■  step 
was  to  drive  a  heading  as  indicated  by  Section 
A  B,  Fig.  2.  This  heading  was  then  widened 
and  the  sections  of  arch  ring  between  piers 
were  built  as  shown  at  E  F,  Fig.  2.     Next  the 
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Section  AB 


Section  EF 
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Section -MN 


Fig.   2 — Sections   Showing    Sequence    of    Operations    in    Excavating    and     Concreting  subway  Structure  Built   in   Paris. 


ft.)  to  35  m.  (115  ft.)  below  street  level.  The 
main  line  subway  structure  is  a  full  centered 
concrete  and  masonry  arch,  with  side  walls 
and  invert,  with  a  row  of  piers  under  each 
side  wall.  The  station  and  approach  are  twin 
tunnel   structures  with   a   row  of   piers  under 


feature  of  the  excavation  was  the  ventilation 
of  the  wells.  Ventilating  mains  were  laid 
along  the  street,  from  which  branch  pipes  ex- 
tended to  and  down  the  wells;  electric  fans  on 
the  mains  gave  the  necessary  air  circulation. 
The  wells   ranged   from  30  to  42  m.    (98.4  to 


intervening  sections  of  arch  ring  were  built 
with  haunches  resting  on  the  ground  as  shown 
at  G  H  and  I  J,  Fig.  2.  Sections  K  L  and  M 
X  show  the  succeeding  processes,  which  com- 
pleted the  structure.  The  construction  was  ac- 
complished   without    any    serious    difficulty. 
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A  New  Auto  Traction  Rock  Drill  for 
Drilling  Holes  Without  Chang- 
ing  Steel. 

The  developnieiit  cf  ihc  in-u  aiito  traction 
drill  and  "pump  stfcl"  is  inuloulitedly  an  im- 
portant step  in  rock  excavation  efficiency.  For 
some  time  past  there  has  been  no  important 
change  in  rock  drills  tlieniselves.  Mechanical 
details  have  been  bettered,  air  consumption 
and  repair  costs  have  been  decreased,  and 
cutting  speed  raised.  The  cliief  source  of 
iiielficiency  has  been  the  loss  of  time  in 
■  hanging  drills   and   in   shifting   the   drill  and 

-   mounting   from   one   hole  to  another.   The 

lin  feature  of  ihe  .\uto  Traction  drill  is 
ihe  long  feed  arrangement  for  savin.g  the 
time  of  changing  steel.  .\nolher  feature 
hardly  less  important,  is  the  "pump  steel" 
arrangement  by  which  the  motion  of  the  drill 
steel  is  used  to  throw  the  cuttings  out  of  the 
liole.  The  following  is  a  detailed  descrip- 
tion of  the  development  and  work  accom- 
plished by  the  machine  arrangctl  from  an  arti- 
cle in  Mine  and  Qtiany. 

Economical  rock  excavation  ret|uires  the  drill- 
ing of  deep  holes  of  large  diameter,  to  ac- 
commodate heavy  charges  of  explosive.  These 
holes,  in  current  practice,  range  in  depth 
from  1-5  to  -50  ft.,  and  from  3  to  o  ins.  in 
diameter  at  the  bottom.  They  are  drilled 
principally-  with  large  tripod  drills,  from  3% 
to  5V2  ins.  in  cylinder  diametef".  with  a  der- 
rick or  tripod  of  wood  or  pipe  to  handle  the 
heavy  steel,  as  shown  in  the  cut  on  this 
page. 

Three  difficulties  arise  in  using  machines 
of  this  pattern.  They  are  cumbersome  and 
hard  to  move  from  one  hole  to  another. 
Much  time  is  lost  in  changin,g  drill  steel,  since 
the  range  of  feed  does  not  exceed  2%  or  -3 
ft. :  the  deep  holes  are  hard  to  keej)  free  from 
mud  and  sludge,  so  that  the  force  of  the 
drill's  blow  is  partly  lost  by  cushioning  on 
m.ud  instead  of  striking  fresh  rock  at  each 
stroke.  The  result  of  these  handicaps  is 
that  a  comparatively  small  proportion  of  the 
total  working  time  is  spent  in  actual  drilling. 

Two  of  these  difficulties,  those  of  trans- 
portation and  of  changing  steel,  have  been 
solved  by  the  use  of  traction  well-drill  out- 
fits or  churn  drills.  These  machines  have 
been  employed  with  some  success  in  rail- 
road work  in  Pennsylvania  and  in  the  Cana- 
dian Northwest,  on  the  Panama  Canal,  and 
elsewhere.  The  difficulty  of  cleanin.g  the 
holes  persists  in  this  type,  and  is  a  consid- 
erable   impediment  to   efficient   work. 

It  was  with  these  considerations  in  mind 
that  Mr.  C.  H.  Loclier.  of  the  en.gineering 
firm  of  Grant,  Smith  and  Company  and  Loch- 
er,  undertook,  about  two  years  ago.  to  devise 
;■-  blast  hole  driller  more  rapid  and  efficient 
than   any   machine   then   available. 

Grant,  Smith  and  Company  and  Locher 
are  cor.tractors,  under  the  United  States  gov- 
ernment, for  the  excavation  of  the  Living- 
stone Channel,  in  the  Detroit  River,  between 
.Amherstburg,  Ontario.  ;uid  Grossc  He.  Mich. 
This  channel  will  be  .'inn  ft.  wide  and  about 
one  mile  long,  with  a  normal  depth  of  water 
of  21  ft.  The  area  was  first  cncjo.^ed  l)y  cof- 
ferdams and  pumped  out.  then  steam  shov- 
els and  traveling  cablewa\  s  removed  the  over- 
burden in  the  usual  maimer,  leaving  a  rock 
cut  to  be  made  from  12  to  20  ft,  in  depth. 
It  may  be  mentioned  in  passing  that  this 
area  was  drained  in  record  time  by  an  inven- 
tion of  Mr.  Loclier's,  .\  battery  of  air  lift 
pumps  was  constructed  by  means  of  long  sec- 
tions of  8-in,  pipe  laid  side  by  side  at  an  an- 
gle of  about  4-5  degrees  and  reaching  from 
the  bottom  of  the  \vater  over  the  edge  of  the 
cofferd.am.  These  were  comiected  with  air 
piping,  compressed  .air  tm-ned  on,  and  the 
water    fairly   blown    out   of   the   enclosure. 

The  wrdls  of  this  rock  cut  are  being  chan- 
neled in  one  or  more  lifts,  as  occasion  re- 
quires, by  two  .Sullivan  steam  driven  channel- 
ing machines,  and  two  S-in.  channelers  of 
another  make.  The  rock  between  is  then 
drilled  by  3''i-in,  tripod  drills  driven  by  air, 
and  broken  by  Idasting  to  sizes  suitable  for 
the  shovels  and  conveyors.  With  these  drills, 
an   average  8-hrs,'  work,  including  all  delays. 


moving  from  bole  to  hole,  is  about  40  ft,  of 
:'.-in,  hole.  The  rock  is  a  soft  limestone,  turn- 
ing to  dolomite  with  depth,  and  easy  to  drill, 
except  for  the  |)resence  of  joints  and  seams, 
which  tend  to  throw  the  holes  out  of  align- 
ment and  make  proper  "nutdding"  or  clean- 
ing  of   the   holes   r.-ilher   ditficult. 

The  machine  which  Mr,  Locher  has  in- 
vented to  rei)lacc  the  tripod  drills,  is  shown 
by  Fi,g.  1.  It  consists  of  a  vertical  standard 
or  carriage,  carrying  a  rock  drill  cylinder  at- 
tached to  a  heavy  iron  block,  which  is  sus- 
pended in  guides  or  ways  over  20  ft,  in 
length  by  a  steel  cable,  which  passes  over  a 
sheave  and  is  alternately  paid  out  or  taken 
in,  as  needed,  by  a  hoisting  drum.  The 
standard  and  hoist  are  mounted  on  a  steel 
w.agon  truck,  A  two-cylinder  reversible  en- 
gine provides  power  for  the  hoist  and  for 
mo\in.g  the  outfit  froui  place  to  place,  by 
mean-    of    a    chain    drive    to    the    axle    of    the 


cess,  the  ide.i  of  using  the  movement  of  the 
drill  steel  for  direct  pumping  suggested  it- 
self, and  upon  trial  gave  good  results.  The 
scheme  eniphjyed  for  this  purpose  consists  of 
an  ordinary  drill  steel,  cruciform  in  section, 
over  which  is  shrunk,  a  tube,  Fig,  2.  The 
brjttom  end  of  this  tube  is  made  in  the  form 
(;f  a  cage,  carryin.g  four  %-in,  steel  balls, 
which  act  as  valves.  When  the  drill  steel  is 
thrown  forward,  these  balls  are  raised  from 
their  seats  by  the  resistance  of  the  mud  in 
the  bottom  of  the  hole,  and  a  quantity  of  the 
sludge  is  thus  thrown  above  them.  When  the 
steel  lifts,  these  balls  are  naturally  dropped  to 
their  seats,  thus  preventing  the  entrapped 
sludge  from  escaping,  and  the  rearward 
stroke  of  the  drill  is  sufficient  to  throw  the 
cuttings  out  of  the  top  of  the  tube,  where 
they  are  deflected  downward  by  a  saucer 
shaped  plate  securely  fastened  to  the  shank 
of  the  steel. 


Fig,  1 — View  of  Auto  Traction   Drill  for  Drilling  5  in.  Holes   50  Ft.  Deep. 


rear  wheels,  above  which  the  standard  is 
mounted.  The  front  wheels  swivel  to  permit 
steering,  T!k  truck  carries  an  air  reheater 
or  a  boiler  as  required,  and  jackscrews  are 
provided  at  the  rear  end  for  taking  up  mo- 
tion  while   drilline    is   in  progress. 

I'tinifi  SU'fl. —  Pbe  work  of  cleaning  the 
holes  is  accomnlished  by  an  entirely  new  de- 
vice, which  will  be  descrilied  before  telling 
the  nature  of  the  perfonn.ince  done  with  this 
outfit  or  explaining  its  det;iils  of  construc- 
tion. 

The  extraction  of  cuttings  from  the  hole 
as  the  depth,  increased  in  this  blocky  for- 
mation was  the  chief  difficulty  encountered 
with  tripod  drills.  This  was  due  not  only  to 
the  broken  comlition  of  the  ground,  but  seams 
were  tiften  encountered  which  led  to  the 
oiK-ning  ni.ide  1)>  .i  previous  blast,  so  that  it 
was  practiealfv  impossible  to  properly  "'mud 
the  hole.''  \fter  many  devices  and  special 
kinds    of    steels    had   been    tried   without    suc- 


nil'ficulty  was  at  first  experienced  in  se- 
curing the  tube  to  the  tlrill  steel.  This,  how- 
ever, has  been  largely  overcome  by  rolling  the 
steel  with  corrugations  into  which  the  tube  is 
rolled  by  ;i  special  [irocess.  The  valve  cages 
are  tlien  inserted  in  openings  cut  in  the  lower 
part  of  the  tube  directly  opposite  the  grooves 
in  the  steel,  .and  are  held  in  position  against 
nnintentional  displacement  by  an  outer  sleeve. 
With  this  device  no  difficulty  was  encountered 
in    cleaning   the   hole   of   cutlin.gs   and   even    in 


was      expert- 


broken     ground     little    trouble 
cnced   in   keeping   the   liit    free. 

When  drilling  with  this  arr:ingenicnt,  it 
is  absolutely  necessary  to  have  .a  .good  stream 
of  water  running  info  the  mouth  of  the  hole. 
To  pre\ent  the  cuttings  from  finding  their 
way  b.'ick  into  the  hole,  it  is  customary  to 
use  old  sacks,  held  in  place  about  the  mouth 
of  the  hole,  by  stones.  To  clean  the  hole 
after  it  has  been  drilled  to  the  required  depth, 
prepar.atory  to  loading  for  firing  or  to  regain 
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the  proi)er  alignment  in  a  dclloctcil  hole,  it 
is  niertiy  necessary  to  tlirow  the  drill  on  to 
a  cnshion  provided  lor  this  purpose.  It  will 
then  reciprocate  for  nearly  a  full  stroke 
without  striking:  either  head,  and  thus  pump 
out   any  loose  material   wlii.li   in,n    r.inain   in 


traction  drill  actually  put  in  three  times  as 
many  lin.  ft.  of  holes  as  the  tripod  machines, 
and  these  holes  were  nearly  three  times  as 
large  in  area  as  those  bored  bv  the  old  type 
of  drill. 
The  I't!  shifts  included  31  hrs.  of  lost  time. 


Fig.  2 — View  of  Pump  Steel  Used  With  Auto  Traction  Drill. 

From  left  to  right:   (1)   steel   complete,    (2)  with    outer   casing   removed,    (3)    cage   and    liall, 
<4)  casing,   (5)  steel  with  cage,   ball  and  casing  removed. 

the   hole.     This   system   of   drilling   has   been  moving    away     from    shots,    changing    water 

patented  by  Mr.  Lpcher  in  both  this  and  for-  lines    and    other    delays    caused      by      limited 

eign  countries.  space,    low    working    faces,    etc.      Seventy-five 

The   drill   as   it   stands  today   was   not  per-  feet  were  drilled  in  3  hrs.,  Kio  ft.  in  7y2  hrs., 

fected    all   at    once.      It    is    the   third   of    this  and    14-5    ft.   per   day    for  5   consecutive   S-hr. 

kind    which    has   been    built   to    Mr.    Locher's  shifts. 

plans.     The  first  rig  was  built  of  heavy  tim-  It  may  be  noted  at  this  point,  to  emphasize 

bers  and  carried  a  drill  .5  ins.  in  diameter,  in  the   economy    in    time    of    long    runs    without 

guides    providing   a   travel   or    depth    of    hole  changing    steel,    that   a      Sullivan     3%      drill 

of  8  ft.,  without  changing  steel.     This  served  mounted   experimentally   on   a   quarrv  gadder 

its    purpose    admirably,    for    it    demonstrated  standard,  bored  .j94  ft.  of  3-in.  hole  in  6  days. 

that   an   arrangement   of  this   kind   was   prac-  The    length    of    the    standard   permitted   holes 

tical.  C    ft.    deep   to    be    drilled    without   change   of 

In     drilling    to    the    required    depth,    how-  ^teel.      The   machine    was    new    and    the   men 

ever,   two   changes   of   steel  were   needed   for  unused    to    handling    it.      Both    this    and    the 

each  hole,  and  the  time  required  to  make  the  ^"to   traction    drill    records   mentioned   above, 

changes  was   found  to  be  a  large  percentage  ^^ere  made   with   the   use   of   the   pump   steel, 

of  the  total  consumed  in  bottoming  each  hole.  The  following  detailed  record  shows  the  sav- 

It    was    furthermore    found    that    bv    drilling  ""§   "i   '""^    accomplished   by   the   use   of   the 

larger    holes    a    given    amount    of    rock    was  pnmp    steel,  and' by   increasing   the   length   of 

broken  to  steam  shovel  size  with  fewer  lineal  ^^^  ^^^'^  '■ 

inches     of     drilling,     and     that    there    was    a  O"    October   26,    iniO,   two   sets   of   records 

marked  saving  in  the  amount  of  powder  used.  ""'^'''^    taken.      The    first    was    made    with    a 

In   spite   of    these    handicaps,   this   first   ma-  Sullivan    3%-m.    drill,    mounted    on    a   gadder 

chine,   crude   as    it   was,   worked    steadilv    for  frame,   with  a  small   hoisting  engine  to   raise 

several    months,    and    made    some    interesting  '"""i    lower    the    steel,    and    pump    steel.      The 

records.     On  one  occasion.  29  ft   of  3-in    hole  •'^^ds  permitted  holes  to  be  drilled  C  ft.   deep 

were   drilled   in   .5o   min.,    including  4   moves,  without  changing  steel, 

occupving   about   4.5   sec.   each.     In   an   hour's  _              Changing 

run.  with  dull  steel   and  low  air  pressure,  37  Hole  Xo.      i'!'.    '          Mml          ^m!!"''         li'm' 

ft.  3  ins.  of  hole  were  drilled,  with  -5  moves.  l s  6  12  l.s 

In  32  min.  3  holes  were  drilled  fi  ft.  2  ins.,  7  2 .s  ,=>  S%  i:ji^ 

ft.   2  ins.,   and  7   ft.  2  ins.   deep,  and  the  rig  i..'...'.       s                  4                  12                  H'^ 

was    moved    3   times.      The   first    of    these    3  Z......       «                  .                  lu                  10 

holes  was   drilled   in  5%   min.   Moving,   from  —,                

the  time  one  hole  was  finished,  until  the  next  Total...     3S                18«.               :,\\i,               m 

was    started,   occupied   just   2   minutes.  Six    holes    were   then    put    in    by    the    same 

This  success  led  Mr.  Locher  to  design  and  drill,    using    regular    steel,    and    pumping    the 

build    another   machine    of     more     substantial  holes    by    hand.     The    regular    feed    screw,    2 

construction,    with    a    14-ft.    feed,    on    which  ft.   long,  was  employed,  so  that  the  steel  Ii.id 

was   mounted   a   Sullivan   "UM"   drill,   with   a  to   be   changed   once   in   24   ins. 

piston   7   ins.   in    diameter,   capable   of   drilling  Depth,         Drilling,        Total 

holes   tfi   the   required   depth   with   a  5-in.  bit.  M°'e-                              "■                 Min.            Jiin. 

With  this  machine   remarkable  work  was  ac-  ".'!!!!!!!!!!!"'!"        s                  ■'i'^               -.i 

coinplishcd,    and    a    drilling    speed   of    12    lin.  3 s  14  L'^Vi 

ins.   per  min.   with   a   bit  of  this  size   was  by  i '^  ^^'^  -J;'!' 

no  means  an  uncommon  occurrence.  '^ |,  Jo  il 

In    Tulv,    1910.   this    machine   worked   28   8-  —  — -  — '- 

hr.  .shifts  and  put  in  3,282  ft.  of  holes,  aver-  Total   46  12G  225 

aging  11  ft.  in  depth.     This  gives  an  average  *"''"^  ""'<'■ 

speed  of  117.2  ft.  per  shift,  of  holes  5  ins.  in  The    time    for    moving    from    hole    to    hole 

diameter,    as   compared   with   .39    ft.   per   shift  was  not  considered  in  either  case.     It  will  be 

for    the    3t/4-in.    tripod    drills,    drilling    3-in.  noted   that   if   the   length  of   feed  in  the   first 

holes   as   mentioned   above.    So   that    the   auto  record  had  been  S   ft.  instead  of  6,  18%  min 


would  have  been  saved  in  ilrilling  38  ft. 

It  will  be  seen  from  these  two  records  that 
with  the  pump  steel  and  long  feed,  the  rate 
of  drilling  was  1  ft.  in  1.35  min.,  with  the 
regular  steel  and  usual  feed  (ordinary  tripod 
drill  methods)  1  ft.  in  4.89  min.  That  is, 
with  the  same  labor  and  in  the  same  time 
the  improved  method  accomplished  3.62  times 
as  much  work  as  the  old  or  standard  method. 

In  the  summer  of  1910,  work  was  encoun- 
tered which  necessitated  the  drilling  of  holes 
to  the  depth  of  20  ft.  Mr.  Locher  decided  to 
have  built  a  new  machine  incorporating  all 
the  features  which  were  found  to  be  advan- 
tageous in  the  earlier  machines,  including  a 
vertical  range  of  feed  for  the  drill  exceed- 
ing 20  ft.,  and  capable  of  drilling  .j-in.  holes 
at  the  rate  of  12  ins.  per  minute  in  the  lime- 
stone of   the  Livingstone   Channel. 

The  order  for  this  outfit  was  given  for 
execution  to  the  Sullivan  Machinery  Com- 
pany, and  the  machine  was  delivered  late  in 
the   fall  of  1910. 

The  50-/'.  Drill. — This  outfit  is  capable  of 
drilling  holes  to  a  depth  of  50  ft.  The  mount- 
ing is  arranged  to  move  backward  or  for- 
ward  at   a   speed   of  20   ft.   jier   minute.     The 


Fig,   3— View   of  Sullivan   "U.   M."   Drill    De- 
signed  For  Use  on   Auto  Traction   Drill. 

hoisting  speed  for  raising  the  drill  and 
wei.ght  is  30  ft.  per  min.  The  rig  stands 
about  31  ft.  high,  is  21  ft.  long  and  12  ft. 
wide,  and  weighs  33,000  lbs. 

The    horizontal    frame,   built   entirely    from 


structural  steel,  is  mounted  upon  four  wide- 
tread  steel  wheels,  those  in  frout  being  swiv- 
cled  for  steering,  whik-  those  at  the  rear  are 
on  a  fixed  axle.  A  drive  shaft,  geared  direct 
to  the  engine  throush  jaw  clutches,  carries 
two  small  sprockets  on  either  side  which 
are  connected  by  a  sprocket  chain  to  lar.ijer 
sprockets  secured  to  the  rear  or  driving 
wheels  for  moving  tlu-  outfit.  Directly  over 
the  rear  wheels  is  the  vertical  standard,  com- 
posed of  channel  irons,  securely  braced  to 
the  frame  of  the  machine  and  serving  as  a 
guide  for  the  drill.  Forward  of  this,  mount- 
ed upon  the  frame,  is  the  hoisting  and  pro- 
pelling mechanism  with  its  two  cylinder,  re- 
versible engine,  wlule  over  tlie  front  wheels 
is  mounted  an  air  reheater,  through  which 
the  compressed  air  pas.ses  to  supply  both  the 
engine  and  drill.  It  will  thus  he  seen  that  the 
greatest  weight  is  directly  over  the  rear  drive 
wheels.  Jack-screws  are  provided  at  the  rear 
of  the  frame,  which  may  be  set  down  upon 
the  rock  to  give  the  entire  machine  stability 
in  a  lateral  direction  while  drilling  is  in 
progress. 

The  feeding  of  the  drill  is  accomplished 
entirely  by  a  suspended  weight,  to  which  the 
drill  cylinder  is  bolted  and  which  provides 
stability  for  it.  .\  slow  retrograde  movement 
of  the  hoisting  drum  for  lowering  is  given 
bv  worm  gearin.g.  while  the  hoisting  is  ac- 
complished by  a  train  of  spur  gears  which 
connect  the  main  shaft  of  the  engine,  through 
a  jaw  clutch,  with  the  hoisting  drum.  An 
automatic  locking  arrangement  is  provided 
between  the  hoisting  drum  and  its  gear,  which 
prevents  any  possibility  of  the  drum  slipping. 
With   the  worm   gear   in   mesh,   both   hoisting 


and  lowering  may  be  accomplished  on  the 
slow  speed,  while  with  the  spur  gears,  the 
drill  may  lie  lioisted  only.  No  lirakes  of  any 
description  .ux  employed  and  the  speed  at 
wliich  the  various  devices  operate  is  con- 
trolled entirely  by  the  engine  throttle.  The 
tn,gine  runs  conlinuously  while  the  drill  is 
being  fed  at  any  desired  speed.  Every  move- 
ment of  tlie  ctilire  machine  is  controlled  by  a 
liank  of  levers  from  the  operators'  platform 
at  the  rear,  and  located  in  such  a  way  that 
each  is  accessible  and  convenient  for  the  op- 
erator. One  of  these  levers  controls  the 
power  steering  mechanism,  by  which  the 
course  of  the  outfit  is  directed  when  in  mo- 
tion. 

\\'hen  starting  a  hole  the  drill  steel  is 
guided  by  a  hinged  clamp  fastened  to  the 
lower  end  ot  the  st.-iudard,  and  through  which 
the  drill  rod  reciprocates.  .Xfter  the  steel  has 
cut  to  a  depth  slightl\-  over  the  length  of  its 
stroke,  this  clamp  is  disen.ga.ged  and  swung 
out  of  the  way.  where  it  remains  until  the 
hole   is   bottomed. 

A  davitt,  with  block  and  tackle,  at  the  top 
of  the  standard,  provides  for  hatidling  the 
lon.g  lengths  of  drill  steel,  iti  connection  with 
a  winch  on  the  main  shaft  of  the  hoisting  en- 
gine. 

The  drill  proper  used  with  the  auto  trac- 
tion drill  is  an  entirely  new  development  in 
rock  drill  practice.  The  cylinder  is  seven 
inches  in  diameter,  with  a  piston  stroke  of 
8%  ins.  Important  changes  have  been  in- 
corporated in  it  to  handle  the  heavy  lengths 
of  ste.el.  and  to  secure  at  once,  speed,  econ- 
omv  of  power,  and  adapt;iliility  to  the  rock 
ami  other  working  conditifius.     It  may  be  de- 


scribed as  a  combination  of  the  standard  drill 
and  the  chopping  engine  of  the  Sullivan  di- 
rect acting  channeler,  which  has  been  in  sat- 
isfactory use  for  many  years. 

The  chamieler  v.alve  and  piston  motion 
have  been  adopted,  to  secure  ecoii'imy,  by 
using  the  air  or  steam  expansivel\.  The 
main  valve  is  air-thrown,  but  is  controlled 
by  a  reverse  valve  mounted  on  the  stem  of  a 
cut-off  valve,  which  in  turn  is  actuated  by 
a  lever  iti  direct  contact  with  the  piston,  so 
that  the  point  of  cut-off  and  the  length  of  the 
stroke  ni:iy  be  automatically  regulated,  Cor- 
liss valves  in  the  exhaust  ports  provide  a 
cushioning  elTect  and  prevent  damage  to  the 
cylinder  head  in  case  the  drill  should  run  into 
a  mud   seam  or  pocket. 

The  usual  method  of  rotation  is  employed, 
except  that  instead  of  boring  out  the  piston  to- 
make  provision  for  the  rifle  bar  the  rifle  bar 
is  made  a  part  of  the  piston  proper  by  cut- 
ting the  flutes  upon  a  projection  from  the 
rear  of  the  piston  head.  To  eliminate  cyl- 
inder wear,  a  guide  bearing  for  the  rod  is 
provided  by  an  extension  from  the-  cylinder 
proper,  carrying  a  removable  bronze  bushing 
through  which  the  piston  rod  reciprocates. 
This  is  one  of  the  most  valuable  features 
about  the  machine,  as  it  reduces  cylinder 
wear  to  a  minimum.  This  wear  would  oth- 
erwise be  very  pronounced  w'hen  handling 
the  long  lengths  of  steel. 

The  drill  is  lubricated  by  an  automatic  oil- 
ing device,  located  in  the  upper  head,  con- 
trolled ■  by  the  imlsations  of  the  air  in  the 
cvlinder.  The  chamber  holds  about  one  quart 
of    oil. 
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Details  of  Construction  and  Cost  Data 
on   Quarrying   for   the   System   of 
Oil    Macadam  Roads    of    Los 
Angeles    County,    Califor- 
nia. 

In  1907  an  act  was  passed  by  the  Legislature 
of  California  providing  for  -the  improvement 
of  the  main  public  highways  in  any  county. 
Under  the  terms  of  the  act  counties  were  al- 
lowed to  vote  bonds  to  pay  for  such  work. 
Los  Angeles  County  at  once  took  advantage 
of  this  act,  and  the  supervisors  appointed  a 
county  highway  commission  to  have  charge  of 
the  construction  of  a  system  of  improved  high- 
ways. Preliminary  surveys  or  reconnoissances 
were  made  covering  400^/2  miles  of  road,  the 
estimates  for  construction  of  which  system 
totaled  $0,380,160,  or  an  average  of  $13,135  per 
mile.  The  engineering  expenses  incurred  in 
making  the  preliminary  surveys  and  estimates 
on  this  409V2  miles  of  road  amounted  to  $21,- 
.3(i4.15,  including  expenses  of  highway  commis- 
sion and  office.  This  is  .39  of  1  per  cent  of  the 
estimated  cost  of  the  409y2  miles. 

The  original  idea  of  the  promoters  of  the 
county  system  was  that  300  miles  of  road  could 
be  constructed  for  $3,000,000.  In  order  to 
keep  as  near  as  possible  to  the  original  plan  of 
the  good  roads  advocates,  reductions  were 
made  in  the  quantity  and  quality  of  work  an- 
ticipated, bringing  the  estimate  down  to  306.99 
miles  of  road,  at  an  estimated  cost  of  $3,554,- 
174.  The  county  officials  decided  to  call  an 
election  to  vote  on  the  issuance  of  $3,500,000 
of  bonds  for  the  construction  of  the  306.99 
miles  of  road.  The  officials  assumed,  correct- 
ly by  the  way.  that  the  premium  on  the  bonds 
would  account  for  the  additional  $54,174  in  the 
estimate.  On  July  30,  1908.  an  election  was 
held  and  the  electors  of  the  couutv  authorized 
a  bond  issue  of  $3,500,000. 

The  sum  of  $1,100,1:'.7  from  the  sale  of  the 
first  block  of  the  (iood  Roads  Bonds  became 
available  in  February,  1909.  but  during  that 
year  very  little  actual  road  construction  was 
undertaken  or  accomplished.  At  the  time  of 
beginning  construction  work  there  were  no 
crushing   plants   in   the   county   with    facilities 


for  furnishing  rock  at  any  extensive  rate  of 
delivery,  and  for  this  reason  the  first  year  con- 
struction work  was  very  light.  Accordingly 
the  county  officials  decided  to  develop  their 
own  supply.  In  November,  1909,  a  contract 
was  let  for  the  construction  of  a  rock  crush- 
ing plant  on  property  owned  by  the  county  at 
Pacoima.  This  plant  bc.gan  operations  in 
April,  1910.  During  the  month  of  June  fol- 
lowing the  plant  got  under  good  headway  and 
a  night  shift  was  put  on.  This  plant  during 
the  six  inonths.  July-December,  1910,  produced 
and  shipped  144,793  tons  of  crushed  rock. 
With  this  source  of  rock  supply  it  was  possi- 
ble to  secure  a  contitiuous  delivery  of  crushed 
rock,  and  as  a  result  the  major  portion  of  the 
construction  work  to  Dec.  31,  1910,  was  ac- 
complished during  the  last  six  months  of  that 
year,  .\t  the  end  of  1910  of  the  307  miles  of 
macadatn  highways  authorized  at  the  bond 
election,  there  had  been  turned  over  to  travel 
76.33  miles  of  oiled  macadam;  in  addition  14 Vi 
miles  of  finished  grading,  bridges  and  tunnel 
had  been  completed.  The  total  mileage  con- 
structed or  advertised  at  the  end  of  1910  was 
170,32  miles.  It  is  now  expected  that  the  en- 
tire undertaking  will  be  completed  during 
1912. 

0RGANIZ.\TI0N     OI-      rOINTV     HIGHW.W     COMMIS- 
SIOX. 

The  organization  of  the  Highway  Commis- 
sion and  its  employes  is  shown  graphically 
in  the  accompanying  diagram.  Fig.  1.  The 
chief  engineer  is  in  charge  of  all  construction, 
office  and  engineering  work.  He  is  the  ex- 
ecutive representative  of  the  commission  and 
is  responsible  for  the  selection  of  all  employes 
of  the  organization  and  their  w;ork. 

The  engineering  organization  is  made  up  of 
three  main  departments:  The  office  depart- 
ment, in  charge  of  the  assistant  chief  engineer. 
Pacoima  Quarry  department  in  charge  of  the 
quarrv  superintendent,  and  the  construction 
department,  in  which  the  several  assistant  en- 
gineers in  charge  of  the  construction  division 
report  directly  to  the  chief  engineer,  as  docs 
the  superintendent  of  the  Pacoima  Quarry. 

The  work  of  the  office  department  includes 
all  surveys,  and  the  preparation  of  all  plans, 
specifications  and  estimates  of  costs.  Where 
new  right  of  way  is  required,  this  department 


prepares  the  deeds  and  secures  the  necessary 
signatures  of  property  owners.  This  depart- 
ment also  has  charge  of  tests  of  materials  be- 
ing used  in  construction,  the  tests  being  made 
by   private   testing  laboratories. 

In  July,  1910,  the  cost  and  clerical  division 
was  created  and  placed  under  the  direction  of 
a  chief  clerk,  who  reports  to  the  assistant  chief 
engineer.  .Ml  bookkeeping,  accounting  and 
other  general  clerical  work  has  been  cen- 
tralized in  this  division,  A  very  complete  sys- 
tem of  bookkeeping  and  cost  keeping  under 
the  most  modern  methods  has  been  installed 
and  all  of  the  old  accounts  reconciled  with 
the  books  of  the  county  treasurer.  This  de- 
partment has  charge  of  all  purchases,  also 
handles  the  collecting  and  compiling  of  cost 
data,  the  preparation  of  statistical  reports,  the 
caring  for  and  accounting  for  property,  and 
the  checking  of  all  freight  bills.  One  of  the 
most  important  functions  of  this  division  is 
the  distribution  of  rock  and  oil  and  checking 
the  freight  and  purchase  bills  for  the  same. 

The  construetion  department  is  divided  into 
three  construction  divisions,  each  in  charge  of 
an  assistant  engineer,  who  is  resnonsible  for 
the  proper  execution  of  all  contracts  and  force 
account  work,  and  makes  all  progress  and  final 
estimates  for  payments  to  contractors.  Re- 
porting to  each  assistant  engineer  are  his  in- 
spectors, who  are  permanently  stationed  on 
the  work  to  see  that  all  the  provisions  of  the 
plans  and  specifications  are  complied  with  and 
to  report  on  the  progress  and  cost  of  the  work. 
.•\s  surveying  parties  are  needed  to  set  con- 
struction stakes,  the\-  are  assigned  to  the  .-is- 
sistant  engineers  and  work  under  their  direc- 
tion. The  number  and  classification  of  the  em- 
ployes of  the  Los  .A-Ugeles  County  Highway 
Commission  on  Dec.  31,  1010,  was  as  follows: 

Commission  iiilire: 

No,       Classitiealioti.  Salary. 

1  Secrelaiy.     per    immtli $    ir.O.iiO 

1  SleiKigrapIier.    per   motitli T.^j.OO 

t  Cliaufteur,    per    inmith 100.00 

EnsineeriiiK   Di-partiii.  nt : 

1  Clhicf    engineer,    per    year 4,000,00 

1   A,sst,   chief  engineer,   per  month 200.00 

.1  Assistant   engineers,    per    month 150,00 

1  Cliief  clerk,   [ler    niunth 150,00 

1   Bookkeeper,    per    nn.ntli 12.1.00 

I  Clerk  and  slenofji-apiier.  per  niontii...  100.00 

1  Construetion  eleik.  per  month UD.OO 


i   *.".nistruciiun  clerk,  ]\cv  month 70.00 

1   Stenographor.     per    inoiith 75.00 

1  Structural   draftsman,    per   montli....  ITiO.OO 

4  Draftsmen,   per  month 125.00 

1  Draftsman,   per  month liO.OO 

1  Clerk,    per    month 75.00 

4  Surveyors,    per   month 125.00 

1  Surveyor  (part  timet,  per  month....  125.00 
6  Instrumentmen     (part       time),       per 

month    90.00 

12  Roilmen  and  ohalnmen,  per  day 2.50 

1  General  inspector  (until  Feb.  1  only), 

per   month   115.00 


ilic  lioavicst  rollers.  The  rock  and  screen- 
ings have  a  characteristic  of  cementing  read- 
ily,  forming  a  hard,  rigid  road. 

The  rock  has  been  taken  from  two  quarry 
openings,  the  larger  one  of  which  has  a  face 
about  200  ft.,  with  a  height  varying  from 
•JO  to  85  ft.,  while  the  smaller  or  auxiliary 
quarry  has  a  working  face  of  110  ft.  in  length 
and  from  20  to  iJO  ft.  in  height. 

.\    considerable    amount     of     waste     comes 
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Fig.  1 — Organization   Diagram  for  Los  Angeles  County  Highway  Work,  Dec.  31,  1910. 


IS  Inspectors    (part   time),   per  day 4.00 

1  Sub-inspector   (part   time),   per   day..  3..">0 

2  Koller  engineers  (part  time),  per  day.  4. On 
1  Spray  oiler  operator   (part  time),   per 

day     3.00 

1  Chauffeur,   per  month lOO.Oj 

Pacoima  Quarry: 

1  Superintendent,   per   month 200.0) 

1  Day   clerk,    per  month 90.00 

1  N'ight   clerk,    per   month 70.00 

1  Slachinist,    per    month 125.00 

1  Day  foreman,  per  day 3.50 

1  Xight   foreman,   per  day 3.50 

Blacksmiths.   Aliners,  Laborers,   etc. 
1  Quarry    clerk     (San    Dimas    Quarjy), 

per   month    90  00 

ROCK    SUPPLY. 

The  total  amount  of  rock  received  from 
all  sources  to  Dec.  .31,  1910  was  327,- 
702  tons.  Of  this  am.ount  63,489  tons  were 
received  prior  to  June  30,  1910.  The  sources 
of  supply  have  been:  San  Dimar,  18,337  tons; 
Pacoima,  173.018  tons;  Riverside  quarries, 
■89,883  tons ;  other  sources,  46,464  tons.  The 
Pacoima  quarry  is  owned  and  operated  by 
the  county,  antl  the  San  Diraas  quarry  prop- 
erty is  owned  by  the  county  and  operated 
under  a  lease  by  which  the  lessee  furnishes 
the  county  1,200  tons  of  crushed  rock  per  day 
at  a  price  of  oilk  cts.  per  ton  f.  o.  b.  ciirs  at 
quarry. 

Methods  and  Cosls  of  Crushing  Rock  at 
Pacoima. — This  quarry  is  located  at  Pacoima. 
on  the  Southern  Pacific  R.  R.,  about  20  miles 
south  of  Los  Angeles.  The  quarry  site,  con- 
taining 191.13  acres,  was  purchased  by  the 
Board  of  Supervisors  at  a  cost  of  $23,891.2.5, 
and,  on  Nov.  8,  1909,  a  contract  was  let  for 
the  installation  of  a  crushing  plant  having  a 
capacity  for  an  output  of  .500  tons  per  8-hour 
shift.  The  Pacoima  quarry  is  located  in  the 
side  of  a  large  butte  extending  from  the  floor 
of  a  level  valley,  and  is  advantageously  situ- 
ated less  than  %  mile  from  the  main  line 
of  the  Southern  Pacific  R.  R.,  with  ample 
room  for  railroad  yards,  on  an  ea.sy  grade  de- 
scending to  the  main  line.  The  topography 
affords  ample  space  for  disposing  of  waste 
material. 

The  rock  being  quarried  and  forming  the 
major  portion  of  the  hill  is  volcanic  in  origin, 
having  been  broken  and  shattered  in  cooling 
and  later  disturbances.  This  andesite  rock  is 
dark  brown  in  color,  considerably  fractured, 
w-ith  weathered  surface. 

An  excellent  and  marked  characteristic  of 
this  rock  is  the  fact  that  when  quarried  and 
crushed  it  fractures  in  cubical  form,  with 
sharp  corners.  It  compacts  and  bonds  very 
readily   under   rolling  and   is   not   crushed   liy 


down  in  the  quarry,  partly  from  the  stripping 
mixed  with  the  surface  rock  and  partly  from 
seams.  The  rock  is  cleaned  of  muck  as  it  is 
loaded  by  stone  forks  into  the  cars  at  quarry 
face,  the  accumulated  muck  being  removed 
with  Fresnos  between  shifts. 

During  the  early  operation  of  the  quarry 
as  many  as  three  S-'/i-in.  air  drills  capable  of 
drilling  holes  24  ft.  deep  were  used,  during 
the  daj'  shift  only.  The  number  of  drills 
was  lessened  as  the  quarry  face  increased  in 
height,  until  at  present  one  3^/4-in.  drill  is 
usually  able  to  bring  down  all  the  rock  neces- 
sary. The  depth  of  holes  ranges  from  20  to 
24  ft.,  about  70  per  cent  of  them  bein.g  drilled 
from  the  floor  of  the  quarry  as  "lifters."  and 
the  remainder  from  the  top.  The  holes  are 
sprui^g  from  one  to  three  times  and  charfcd 
by  the  powderman  with  from  100  to  300  lbs. 
of  40  per  cent  dynamite  per  hole,  and  fired 
in  batteries  of  from  one  to  ten  holes  at  a 
time.  Moisture  in  the  hill  prevents  the  use 
of  black  powder. 

The  rock  is  loaded  into  specially  designed 
low  36-in.  gage  end-dump  quarry  cars,  having 
2  tons  to  2%  tons'  capacity,  and  a  total  height 
of  30  ins.,  which  results  in  economy  of  labor 
in  loading.  The  quarry  cars  are  snatched  by 
mule  to  main  quarry  line  and  thence  in  trains 
of  ten  cars  are  transported  by  a  5-ton  electric 
locomotive  a  maximum  distance  of  400  ft. 
over  trestle  to  tipple  above  crusher,  where 
as  soon  as  being  uncoupled  the  cars  dump 
themselves  automatically  and  return  by  .grav- 
ity   to    quarry.      Dumping    is    effected    liy    a 


belt  to  final  sizing  screens  over  storage  bin's, 
being  at  this  point  screened  into  four  sizes 
and  stored  for  gravity  loading  into  the  rail- 
road cars. 

After  a  car  is  loaded  for  shipment  it  drifts 
over  track  scales  by  the  ofiice  and  continues 
to  loaded  yard  below.  The  railroad  vards 
are  capable  of  handling  40  cars  per  day,  which 
is  frequently  required  on  Mondays,  when  the 
product  of  three  shifts  must  be  loaded. 

-All  requisitions  for  rock  are  telephoned 
daily  by  the  construction  clerk  to  the  quarry, 
giving  sizes  and  destination.  The  quarry  clerk 
on  the  departure  of  rock  trains  mails  the 
day's  waybills  and  other  daily  reports  directly 
to  the  main  office  and  also  mails  to  each  con- 
tractor an  advice  stating  the  details  of  the 
day's  shipments  to  his  work. 

The  quarry  is  operated  with  two  shifts, 
.giving  a  capacity  of  practically  1,000  tons  per 
day.  'For  the  period  July  1  to  Dec.  31,  1910, 
the  average  production  for  the  entire  six 
months  covered  was  902  tons  per  day,  includ- 
ing time  of  shut-downs  for  minor  repairs  and 
waiting  for  cars. 

The  older  storage  bins  have  a  height  of  35 
ft.  above  the  railway  track,  while  on  the  new 
addition  to  bins  the  height  is  45  ft.  They 
are  made  of  heavy  timber,  crib  construction, 
filled  to  the  ground,  and  have  side  loading 
chutes.  All  machines  have  independent  elec- 
tric motor  drives.  The  bimk  house,  office 
and  plant  are  lighted  by  electricity,  while 
the  quarry  face  is  lighted  by  means  of  5,000- 
cp.  acetylene  portable  lights. 

.\n  18xllxr2-in.  2-stage  compressor  fur- 
nishes air  for  drills,  forges  and  cleaning 
motors.  Dynamite  and  explosives  are  pur- 
chased under  a  yearly  contract  in  carload 
lots  and  stored  in  an  isolated  reinforced  con- 
crete magazine. 

During  the  six  months'  period  it  has  been 
found  that  while  this  quarry  furnishes  a 
good  average  percentage  of  rock  screenings, 
its  output  of  this  size  has  not  been  sufficient 
to  meet  the  demands  of  the  character  of  con- 
struction. To  overcome  this  a  high  speed 
swing  hammer  impact  pulverizer,  fitted  with 
manganese  steel  hammers  and  bars,  with  a 
capacity  of  20  tons  of  screenings  per  hour,  has 
been  installed  to  reduce  a  larger  quantity 
of  rock  to  screenings.  This  will,  it  is  believed, 
make  it  possible  to  more  than  treble  _  the 
present  percentage  of  screenings  when  desired. 

The  daily  reports  from  the  quarry  show 
the  distribution  of  every  item  of  labor  and 
materia!  expended  during  the  day  and  pre- 
vious night,  which  is  reconciled  wdth  the  daily 
payroll,  thus  affording  the  ofiice  with  a  daily 
indicator  of  the  expense  on  each  item  of 
the  work. 

The  quarry  location  being  isolated  from  a 
town  or  places  of  habitation,  it  has  been  neces- 
sary to  maintain  a  large  number  of  employes 
on  the  grounds.  At  present  there  is  a  per- 
manent camp  with  well  constructed  buildings. 
The  bunk  houses  will  accommodate  140  labor- 
ers, all  of  whom  can  be  seated  at  one  time 
in  the  well  lighted  and  ventilated  dining  room. 
The  laborers  are  charged  25  cts.  per  meal 
or  $0  per  week,  which  is  deducted  from  their 
wages  of  $2  per  day  of   eight  hours. 

The  boarding  house  is  maintained  by  the 
commission.      Supplies    of    good    quality    are 


Fig.    2 — Typical    Cross-section    of    Oiled    Macadam. 


special  automatic  cross-over  mine  tipple  and 
gravity  switchback,  all-  capable  of  dumpin.a 
ten  cars  in  4  min.,  requiring  but  one  maii, 
who  handles  a  brake  to  control   speed. 

The  rock  is  fed  by  one  man  into  the  Xo.  0 
gyratory  crusher,  whence  it  passes  through 
a'  preliminary  3-in.  screen,  the  rejects  being 
returned  and  crushed  by  the  No.  4  gyratory 
crusher.     The    total    product    is    conveyed    In- 


purchased  at  wholesale  prices  in  Los  Angeles 
and  the  men  are  provitied  wdth  good  meals, 
which  makes  it  easy  to  keep  labor,  and  adds 
to  their  efficiency,  in  addition  to  the  county 
making  a  handsome  profit. 

The  following  tabulations  contain  data  on 
the  operation  of  the  Pacoima  quarry  for  the 
period  Julv  1   to  Dec.  31,  1910: 

The     following     table     shows     the     output. 
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amount   of    powder   per   ton   and   power   con- 
sumption for  the  six  nifiiiths'  period  : 

Powoi-  c-on- 

Powder.     sumption. 

Lbs.  K.  VV. 

Tonnagi-.         per  ton.  hours. 

July    2:i,2S:i  .ilSO  .'li.SSO 

August     25.0I1!I  .1-74  29,403 

September    :;(;.41ii  .204  .■^fl.OSO 

October     lM.ls:i  .H11,-,  2S,U';iJ 

November    2.'!,fir,:;  .144  34,340 

December     24.334  .iifii'  30.140 

Totals  End 
average     I44.T'.U  .2_'!i  170,000 

The  total  number  of  S  hmir  ^liifts  worked 
from  July  1  to  Dec.  :!1  was  .'V21,  which  is 
equivalent  to  2,568  hmn-s.  The  power  con- 
sumption was  IT!), 000  k.  w.  hours,  or  an  aver- 
age of  09.7  k.  w.  hours,  or  O:!  hp.     The  aver- 


uniformly  spread  over  the  surface  to  bond 
the  wearing  course  and  form  a  true  surface 
barely  covering  the  oil,  with  no  excess  patches. 
The  surface  is  then  thoroughly  rolled  and 
again  oiled  at  a  rate  of  approximately  %  gal. 
per  sq.  yd.,  and  uniformly  covered  with  a 
light  coating  of  rock  screenings  under  %  in. 
in  size,  in  sutlicieni  quantity  to  take  up  all 
oil,  usually  requiring  two  or  luore  light  ap- 
plications of  the  screenings,  after  which  it 
is  rolled  until  it  becomes  hard  and  smooth, 
and  is  immediately  thrown  open  to  traffic. 

Contrary  to  the  older  practice  on  oil  ma- 
cadam, no  water  is  used  for  sprinkling  the 
pavement  after  the  first  application  of  oil. 
The  specifications  permit  the  engineer  at  his 
discretion  to  vary  the  quantity  of  oil  applied 
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-Typical   Cross-section   of   Oiled    Macadam   With  4-ft   Oiled  Shoulder. 


age  output  per  8-hour  shift  was  -151  tons,  not 
deducting  time  for  temporary  shut-downs. 

DETAILS  OF  HIGHW.W  CONSTRL'CTION. 

Macadani. — The  first  contracts  entered  into 
for  oiled  macadam  pavement  work  were  on 
the  lump  sum  basis.  For  the  1911  work,  how- 
ever, bids  are  received  on  unit  price  basis. 
The  following  description  refers  to  the  work 
done  previous  to  VJW.  the  general  details, 
however,  differ  very  little  froiu  the  present 
work.  Extracts  froiu  the  specifications  luider 
which  the  1011  work  is  being  done  are  given 
elsewhere  in   this  article. 

On  the  more  important  highways  the  road- 
way is  graded  40  ft.  in  width  in  cuts  and  on 
fills,  while  on  the  less  traveled  lints  the  graded 
width  is  reduced  to  30  ft. 

The  sub-grade  is  excavated  ;uid  shaped  with 
a  proper  grade  and  width ;  then  cultivated, 
watered  and  thorou.ghly  rolled  until  solid, 
soft  spots  being  replaced  with  gravel  or  good 
material.  The  pavement  is  constructed  with 
a  maximum  width  of  lii  ft.,  located  in  center 
of  graded  portion  of  right  of  way.  In  many 
cases  this  width  is  reduced  to  1-5  ft.  and  in 
a  few  outlying  districts  it  is  proposed  to  re- 
duce the  width  of  pavement  to   12  ft. 

On  each  side  of  the  paved  portion  of  the 
road  is  constructed  a  thin  oiled  shoulder,  from 
4  to  7  ft.  in  width,  to  protect  the  edges  of 
pavement  and  afford  greater  width  of  driving 
way. 

The  thickness  of  macadam  varies  from  5 
ins.  to  8  ins.,  according  to  the  amount  of 
travel.  The  pavement  consists  of  a  macadam 
road  laid  in  two  courses,  thoroughly  cemented 
and  bonded  before  oiling  the  surface.  The 
first  or  foundation  course  is  composed  of 
rock  from  Wz  to  3  ins.  in  si^e,*  thoroughly 
rolled,  with  the  interstices  filled  with  screen- 
ings to  within  1  in.  of  surface,  leaving  a 
good  bond  for  next  course  of  rock.  The 
foundation  course  is  rr>llcd  and  bonded  until 
a  heavily  I'ladcd  wagon  will  n(it  displace  the 
rock. 

The  wearing  course,  approximately  2  ins. 
in  thickness,  is  composed  of  rock  from  '^4  in. 
to  1%  ins.  in  size,*  which  is  thoroughly  rolled, 
having  the  voids  filled  with  ',4-in.  to  %-in. 
clean  screenings.  This  course  is  thoroughly 
rolled  and  watered,  lea\ing  a  true  well  bonded 
surface  within  Va  in.  of  finished  grade.  This 
surface  must  be  finished  in  such  manner  that 
the  screenings  reach  to  the  top  of  stone,  but 
do  not  cover  same  or  form  pads  or  cemented 
patches  over  the  surface.  The  success  of  the 
road  depends  largely  upon  the  uniformity  of 
this  surface,  previous  to  oiling.  Any  irreg- 
ular or  cemented  patches  should  be  broomed. 

^^■hen  the  surface  lias  dried  to  a  depth  of 
1  in.  or  more,  and  during  the  warm  part  of 
the  day,  heavy  asphaltic  oil  or  liquid  asphalt 
is  applied  at  a  temperature  of  212°  F.,  being 
atomized  or  sprayed  on  the  surface  under 
pressure  of  from  :i0  to  -50  lbs.  per  sq.  in. 
This  coat  of  oil  is  aiipHed  at  the  rate  of  1  gal. 
per  sq.  yd.*     Clean   rock   screenings  are  then 


])y   a   quantity   not    exceeding   30   per   cent   to 
suit  the  class  of  rock  being  used. 

On  all  new  work  advertised,  the  contractor 
is  required  to  place  a  final  "sealing  coat"  on 
the  wearing  surface  after  the  road  has  been 
open  to  public  travel  for  two  months.  This 
permits  the  surface  of  road  to  be  toughened 
by  travel.  The  coating  consists  of  asphaltic 
oil  or  liquid  asphalt,  atomized  under  heavy 
pressure,  applied  at  a  rate  of  %  to  %  gal. 
per  sq.  yd.,  as  surface  requires,  uniforirily 
covered  with  very  fine  rock  screenings  and 
coarse  sand,  and   rolled. 

The  earth  or  gravel  shoulders  are  graded 
1  in.  below  grade  after  being  thoroughly  cul- 
tivated, watered  and  rolled.  .\  light  applica- 
'ion  of  %-in.  screenings  is  then  applied  to 
barely  cover  the  ground  and  hold  the  oil 
from  running.  This  is  oiled  at  the  rate  of 
%  gal.  of  oil  per  sq.  yil.  and  again  covered 
with  ■/4-in,  screenings  or  gravel,  and  rolled. 
Following  this  a  second  application  is  made 
at  the  rate  of  Vz  gal.  per  sq.  yd.,  covered  with 
screenings  or  sand,  and   rolled  to  grade. 

This  thin  treated  shoulder  is  not  intended 
as  a  pavement  but  merely  as  a  protection.  On 
some  soils  it  carries  heavy  travel  quite  well, 
while  on  other  soils  it  is  not  so  substantial. 
In    any    event,    uidess    there    is    a    moderate 
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amount    of    travel    on    this    shoulder    it    tends 
to    disintegrate   in   time. 

At  frequent  intervals  transverse  shoulder 
drains  are  placed  along  the  work  to  afford 
drainage  from  the  sub-grade  to  gutters,  and 
on  the  worst  adobe  soils  or  uncertain  founda- 
tions a  substantial  gravel  sub-grade  is  placed 
under  the  macadam;  a  concrete  foundation 
having  been  found  necessary  in  a  few  ex- 
ceptional  cases. 

The  highways  thus  far  constructed  under 
this  methiid  and  opened  to  travel  are  stated 
to  have  proved  a  source  of  great  satisfaction 
both  to  the  public  and  those  in  charge  of 
their  construction,  and  have  caused  many  vis- 
its of  inspection  from  engineers  from  various 
parts  of  the  country.  The  lack  of  success 
of  this  class  of  construction  in  other  places 
undoubtedly  has  been  due  in  most  cases  to 
lack  of  uniformity  and  rigidity  of  road  struc- 
ture and  the  use  of  too  much  oil  and  oil  of 
inferior  quality.  A  number  of  the  pavements 
have  been  open  to  travel  for  a  sufficient  length 
of  time  to  demonstrate  that  they  grow  better 
by  use,  and  in  most  cases  the  finished  surface 
after  long  heavy  travel  is  said  to  be  more 
luiiform  and  satisfactory  to  drive  over  than 
-ome  new  city  asphalt  pavements. 

Al>plication  of  Oil. — The  experience  of  the 
highway  commission  with  the  many  gravity 
oiling  machines  in  use  has  demonstrated  the 
alisoiute  necessity  for  uniformity  in  the  appli- 
cation of  oil  and  that  this  is  the  leading 
essential  of  good  construction.  It  has  been 
found  that  few  of  the  present  gravity  oilers 
are  capable  of  applying  uniformly  a  quantity 
as  low  as  ^4  gal.  of  oil  per  sq.  yd.  and  cover 
ever\-  particle  of  the  road  :  also  that  the  pres- 
sure in  such  oilers,  being  due  only  to  the  slight 
gravity  head,  is  variable  as  the  tank  is 
emptied,  which  with  change  in  temperature 
of  oil  results  in  considerable  variation  in 
rate  of  application.  Frequently  part  of  the 
openings  will  become  clogged,  leaving  streaks 
in  the  work.  It  is  also  observed  that  the 
(jlder  oilers  having  a  width  of  only  (i  ft. 
reach  but  a  short  distance  beyond  the  wide 
gage  wagon  being  used,  and  unless  the  driving 
is  perfect,  wagon  wheels  will  lap  on  edge 
of  previously  oiled  strip  and  pick  up,  or  the 
second  course  of  oil  will  fail  to  meet  the  first 
by  a  few  inches.  The  slightest  defect,  streak 
or  irregularity  in  oiling  shows  up  after  the 
road  has  been  open  to  travel  a  few  months 
and  starts  trouble,  even  thou.gh  much  care 
is  given  to  "bucketing"  and  hand  application 
to  co\er  defects. 

I  Inriiig  the  past  season's  work  a  new  type 
of  oiler,  applying  the  liquid  asphalt  in  a  fine 
spr.-iv    under    liiuli     pressure,    was    introduced 


TABLE  SH(  iWIXi 


rXlT  I'liSTS  OF  OPER.^TIijX    .-\.\T>    M.AIXTKX.\NCE    OF    TUi:    PACOOI.A. 
L'FAI;l:V    FOR    THE    PERIi  iE>   .TTLV    l-DEC.    31,    1010. 


."Supeiintc  ndent  and  nfflrf.  s.iiarips l-'l 

."^tripping    labor    ^'l'' 

Drilling  and    Klasling:  .^   .. 

Lalior    -■'■•' 

Powdei'   3.:.s 

Otiicr  Tnatp-ial   '2 

Loading  and  Transpo:  i  in.g  guarry  to  C'.'usli- 
er: 

Labor   -•'■■,'■;. 

Maleri:il    _■'■-' 

Handling  umikIi.  lalmr ■  ■■'" 

riant  Operation: 

Labor    l'"' 

Material    '0 

Loading  and   sldpian;;.   labor l.ns 

Mainlenaru-e; 

Labor    1"0 

Material    •'.. 

General:  ,,. 

Labor   ?■;.■ 

Simdi'N"    ■■•■'■' 

Power 1"" 

f.rand  ti.i.d.-' ^o.'>l 

Deduct  boarding  li.uise  profits 1..S 

Net  cost    ."1I..3 


2.10 


•_ 

-  1, 

y.'-. 

'r"  0 

<- 

f-t 

31: 

1. 01 
3.1)2 

1..-.11 

1.112 

1..".2 
l.li.') 

2.9 
9.0 

21 

ss 
14 

2.1*7 

'^.2t') 

l.C.a 

.It 

2.12 

I. Hi 

.33 

2.12 

2.  si; 

.1.-. 

4.7 

70 

02 

2S.TS 

.!■; 
10.0- 

0-  -^ 
(i'.oi) 

24. --O 

o'.fjo 

CJS 

4S.D 

.4 

12. S 

.17 
.13 


.12 


Id. 


4.1) 
.lu 


.::i 

.114 

2.11; 

.-.O.ST 
3.S2 


2.02 
40.07 


1.71 


1.30 
1.27) 


7)2.00 
3.110 


1.9 


.4 
3.9 


47.07,        4!;.44        40.00 


Xii    IN    \_J   1    IN    E-    i:-    1\   X    IN    VJ 


\^V^1N     X     1X/-1\_/X±1>I 


.NO.   :ii. 


v;i  ih^  wuik,  ami  after  a  small  aiiiouiit  of 
cxperinicntiiig  and  development  is  claimed  to 
have  proved  to  be  the  remedy  for  the  pre- 
vious oiling  troubles.  During  the  latter  part 
of  the  season  a  considerable  number  of  these 
machines  were  in  use  by  contractors  who  had 
voluntarily  discarded  the  previous  method  of 
oiling.  The  machine  is  a  local  product,  hav- 
ing been  developed  largely  on  the  work  by 
the  inventor,  the  machine  being  known  as 
"Ward's  Liquid  Asphalt   Atomizer.'' 

This  machine  consists  of  a  light  rig  trailing 
on  a  substantial  four-wheel  truck,  equipped 
with  a  small  high  class  gasoline  engine,  direct 
connected    through    friction    clutch    to    rotary 
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Fig.  -4 — Cross-section  Showing   Broken   Stone 
Shoulder. 


pump,  which  draws  the  hot  oil  through  a 
large  steel  flexible  hose  from  wagon  tank 
and  forces  it  through  distributing  boot  under 
pressure  from  30  to  50  lbs.,  as  desired,  where 
it  is  atomized  and  forced  into  the  surface  of 
the  road  in  fine  fdni  the  width  of  oiler  when 
applying  even  as  small  a  quantity  as  %  gal. 
per  sq.  yd.  The  roads  or  portions  of  roads 
on  which  this  method  of  oiling- has  been  used 
(luring  the  past  season  can  now  be  easily 
picked  out  even  by  the  casual  observer  by  the 
density  and  uniformity  of  surface.  The  uni- 
formity secured  makes  it  possible  to  use  a 
smaller  quantity  of  oil,  which  is  desirable  in 
this  class  of  work. 

As  a  result  of  the  past  season's  work,  the 
specifications  now  require  that  all  oil  or  liquid 
asphalt  shall  be  applied  with  a  machine  which 
will  apply  the  oil  under  pressure  of  not  less 
than  30  lbs.  per  sq.  in.,  and  which  is  capable 
of  perfectly  coating  every  particle  of  the  road 
with  as  small  a  quantity  as  Vs  gal.  per  sq.  yd. 
It  is  also  required  that  the  oil  distributor  shall 
have  a  w-idth  of  not  less  than  8  ft.  .A.  tem- 
perature of  212°  F.  is  required  in  applying. 

Oil  Used. — During  the  past  season's  work 
the  oil  has  been  secured  under  a  60,000  bbl. 
contract  at  a  price  of  $1  per  bbl  of  42  gals. 
f.  o.  b.  contractor's  refinery,  Los  Angeles,  or 
SL04  per  bbl.  in  the  county  oil  pit. 

The  specifications  covering  purchase  require 
the  following,  in  brief : 

The  oil  to  be  a  residuum  of  a  natural  cil 
of  asphaltic  base,  uninjured  by  overheating. 
It  caimot  be  manufactured  by  adding  solid 
asphalt  to  natural  oil  or  distillate.  Jt  shall 
not  lose  in  e.xcess  of  L5  per  cent  volatile  mat- 
ter when  heated  from  ordinary  temperature 
to  220°  F.  in  the  course  of  one  hour  and 
maintained  at  said  temperature  for  l.">  min. 
Deductions  are  made  for  water  and  sediment, 
and  not  more  than  two  per  cent  of  water 
and  sediment  is  permitted.  The  residuum 
shall  not  contain  in  excess  of  two-tenths  of 
one  per  cent  organic  matter  insoluble  in  car- 
bon tetrachloride  at  ordinary  temperature.  In 
case  natural  oil  is  submitted  under  specifica- 
tions, it  shall  not  contain  in  e.xcess  of  1.9 
per  cent  of  sulphur.  The  residuum  shall  not 
contain  in  excess  of  2..5  per  cent  of  sulphur. 
The  asphalt  requirement  is  as  follows:  "After 
being  freed  from  water  and  other  foreign 
matter,  the  asphaltic  oil  or  residuum  shall 
contain  not  less  than  80  per  cent  of  asphalt, 
having  at  a  temperature  of  77°  F.  a  penetra- 
tion of  80°  District  of  Columbia  Standard. 
The  percentage  of  asphalt  shall  be  determined 
by  heating  '2.5  grams  of  said  oil  or  residuum 
in  an  evaporating  oven  at  a  temperature  of 
four  hundred  degrees  F.  and  maintaining  it 
at  this  temperature  until  it  has  reached  the 
proper  consistency,  when  the  weight  of  the 
residue  shall  be  determined  and  the  per  cent 
calculated. 

Protnoting  Safety  at  Curirs. — For  the  most 
part  the  highways  are  being  constructed  along 
olcl    routes   of   travel.      In   a    few   cases   these 


roads  follow  old  trails,  along  the  lines  of 
least  resistance,  with  easy  curves  and  grades, 
and  without  regard  to  rectangular  subdivisions 
of  land.  The  majority  of  the  roads,  however, 
traverse  country  laid  out  in  valuable  sub- 
divisions years  ago,  and  it  often  becomes 
necessary  to  follow  sharp  turns,  in  many  cases 
right  angles.  At  such  points  every  effort  is 
made  to  secure  new  rights  of  -way  permitting 
of  easy  curves  at  dangerous  turns. 

Where  rights  of  way  are  of  sufficient  width 
and  the  angle  is  not  too  sharp,  a  satisfactory 
curve  is  secured  by  throwing  the  macadam 
pavement  to  the  inside  of  the  right  of  wav 
as  far  as  the  obstructions  will  permit.  In  all 
cases  an  effort  is  made  to  remove  obstructing 
trees  or  shrubbery,  allow-ing  a  clear  view  at 
curves. 

It  has  been  observed  on  completed  roads 
first  laid  out  that  the  travel  pulls  across  the 
inside  of  curves,  destroying  the  light  oiled 
shoulder  which  is  not  intended  to  carry  traffic, 
and  producing  damaging  results.  In  such 
cases  the  road  section  had  been  thrown  as 
far  to  the  inside  of  curve  as  considered  prac- 
ticable. While  the  law  under  which  the  com- 
mission is  working  limits  the  width  of  pave- 
ment to  16  ft.,  it  was  at  once  found  impera- 
tive to  widen  the  macadam  at  the  more  impor- 
tant curves  as  a  measure  of  protection  to  the 
pavement  and  traffic.  The  macadam  at  such 
points  is  now  being  laid  as  follows; 

The  center  line  and  outside  of  macadam 
is  first  laid  out  as  far  to  the  inside  as  prac- 
ticable; a  curve,  not  concentric,  is  then  laid 
out  for  the  inside  edge  of  macadam,  usually 
with  a  considerably  longer  radius  than  for 
the  outside,  in  such  manner  that  the  inside 
curve  gives  somewhat  the  effect  of  a  taper 
and  its  tangent  points  extend  beyond  the 
tangent  points  of  the  outside  curve.  The  ele- 
ments of  the  inside  curve  are  determined  by 
assuming  the  extra  width  of  pavement  desired 
or  permissible  at  center  of  curve.  On  the  work 
thus  far,  the  increase  in  width  on  the  regular 
macadam  section  varies  from  2  ft.  to  8  ft. 
Thus,  on  a  16-ft.  road,  when  an  e.xtra  width 
of  8  ft.  is  added  on  curve,  the  width  of 
pavement  varies  from  24  ft.  at  center  of  curve 
to  16  ft.  at  the  end  of  the  taper  beyond  the 
ends  of  the  original  curve.  The  result  is  that 
accidents  are  avoided  and  the  road  surface 
preserved.  Fig.  5  is  a  typical  layout,  showing 
the  widening  and  super-elevation  of  macadam 
at  curves.  In  the  figure,  Ri  =  center  line 
radius  le^s  half  the  standard  macadam  width, 
d 
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vary  from  2  ft.  to  8  ft.  The  amount  of  super- 
elevation and  extra  width  of  macadam  on 
curves  varies  according  to  the  radius  of  the 
curves  and  elements  of  danger. 

Super-Elevation. — To  further  protect  the 
surface  of  pavement  against  the  side  skidding 
of  automobiles  and  to  add  to  the  comfort  and 
safety  of  travelers,  the  macadam  pavement 
is  elevated  on  the  outside  of  curve  and  de- 
pressed on  the  inside  of  curve,  giving  a 
slightly  banked  effect,  tapering  to  a  normal 
crown  beyond  the  end  of  curve ;  the  result 
being  similar  to  that  obtained  on  a  properly 
super-elevated  and  tapered  railway  curve. 
While  in  the  case  of  the  railway  curve  the 
amount  of  elevation  is  established  to  give 
smooth  riding  at  a  given  rate  of  speed,  which 
is  not  departed  from  to  any  considerable  ex- 
tent by  passenger  trains :  on  the  other  hand, 
the  interurban  highway  curve  must  be  made 
to  accommodate  more  varying  rates  of  speed 
and  a  wide  range  in  character  of  traffic.  There- 
fore no  fixed  rules  can  be  adhered  to  for 
super-elevating  and  widening  highway  curves 
based  simply  upon  the  sharpness  of  curve 
and  speed.  These  elements  must  be  arbitrarily 
determined  in  each  case,  dependent  upon  the 
importance  of  the  highw'ay,  the  probable  speed 
and  volume  of  travel,  the  obstructions  to  the 
view,  and,  most  of  all,  upon  the  sharpness 
of  the  curve.  Care  must  also  be  exercised 
in  extreme  cases  that  the  bank  on  the  out- 
side of  curve  will  not  damage  abutting  prop- 


erty by  an  unreasonable  fill,  and  that  amnle 
drainage  can  be  secured  from  the  lowest  edge 
of  the  pavement  on  the  inside. 

In  linishiiig  the  pavement,  the  crown  must 
lie  thrown  well  outside  of  center  of  pavement 
and  slightly  flattened,  it  being  a  mistake  to 
eliminate  the  crown  altogether.  While  no 
fixed  rule  is  being  followed,  on  moderate 
curves  the  maximum  super-elevation  in  the 
width  of  stone  pavement  has  been  rarely 
made  steeper  than  8  ft.  in  the  width  of  16  ft., 
or  a  rate  of  0.5  ft.  super-elevation  per  foot 
of  width  of  macadam  on  bad  curves.  On 
ea.sy  curves  this  is  decreased.  A  practical 
and  easy  riding  entrance  to  the  curve  can 
best  be  laid  out  by  the  trained  eye  on  the 
ground. 

In  one  case  on  an  important  highway  where 
the  right  of  way  makes  a  sharp  angle  of  68^, 
the  macadam  being  laid  with  a  center-line 
radius  of  80  ft.,  actual  tests  since  completion 
demonstrate  that  a  speed  of  30  miles  per  hour 
can  be  maintained  with  safety  and  comfort 
passing  this  point.  '  This  result  is  due  to  prop- 
erly elevated  and  tapered  curve,  although  the 
super-elevation  is  barely  noticeable  at  first 
glance. 

EXTR.-^CTS     FROM     SPECIFICATIONS     FOR     M.\C.\D.\M 

RO.\D   CONSTRUCTION   TO   BE   USED   DURING 

THE   SE.ASON  OF   1911. 

Sizes  of  Broken  Stone. — For  all  purposes  in 
connection  with  these  specifications,  broken 
stone  of  various  sizes  shall  be  designated  by 
size  numbers  as  follows; 

"No.  1  Stone"  shall  be  used  to  designate 
broken  stone  of  a  size  not  larger  than  will  pass 
through  a  3-in.  ring,  and  not  smaller  than  will 
be  retained  by  a  1^4-in.  ring. 

"No.  2  Stone"  shall  be  used  to  designaif 
broken  stone  of  a  size  not  larger  than  will  pass 
through  a  IMi-in.  ring,  and  not  smaller  than  will 
be  retained  by  a  %-in.   ring. 

"No.  3  Stone"  shall  be  used  to  designate 
broken  stone  of  a  size  not  greater  than  will  pass 
through  a  %-in.  ring  and  be  retained  on  a  U-in- 
ring.  or  sharp  sand  and  fine  gravel  for  shoulder 
work. 

"No.  4  Stone"  shall  be  used  to  designate  rock 
screenings  l4-in.  and  under  in  size;  it  shall  also 
include  coarse,  sharp  sand  or  fine  gravel  of  a 
quality  acceptable  to  the  engineer. 

"No.  12  Stone"  shall  be  used  to  designate  a 
mixture  of  No.  1  and  No.  2  stone  as  above  de- 
fined, in  proportions  approved  by  the  engineer. 

Broken  Stone  Foundation.  —  After  the  sub- 
grade  shall  have  been  prepared  as  heinbefore 
specified,  a  layer  of  No.  1  stone  shall  be  uni- 
formly spread  to  such  a  depth  that  after  being 
thoroughly  watered  and  rolled,  the  surface  shall 
be  2  ins.  below  the  surface  of  the  finished  pave- 
ment. All  depressions  shall  be  filled  with  broken 
stone  of  the  same  size  and  quality  and  re-rolled 
until  a  firm,  even  surface,  with  the  required 
grade  and  cross-section  is  obtained. 

.■\fter   the   broken   stone   foundation   has   been 
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Fig.   5 — Typical    Layout,   Showing    Widening 

and   Super-elevation  of   Macadam  at 

Curves. 

rolled  until  thoroughly  compact  and  firm.  No.  3 
stone  shall  be  uniformly  spread  over  the  surface 
in  sufficient  quantities  to  thoroughly  bind  the 
broken  stone  foundation  to  within  1  in.  of  the 
surface  of  same  after  rolling,  leaving  the  top  1 
in.  of  the  larger  rock  exposed  to  form  a  bond 
with  the  wearing  course. 

'  The  surface  shall  then  be  sprinkled  and  rolled 
until  the  stone  foundation  shall  not  yield  under 
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the  weight  of  the  rollei  ^i  b,-  displaced  by  the 
wheels  of  a  heavily  loaded  wagon. 

When  the  sub-grade  is  .".iiuly  or  conditions  a:'e 
such  that  it  becomes  dcsiiable  to  place  broken 
stone  of  a  smaller  size  on  ilie  sub-grade  to  pre- 
vent the  soil  or  sand  from  coming  up  through 
the  broken  stone  foundation,  the  L'ngineer  may, 
at  his  discretion,  permit  the  contractor  to  place 
upon  the  sub-grade  No.  2  stone,  in  a  layer  not 
exceeding  2  ins.  in  thickness,  before  spreading 
the  broken  stone  foundation  above  specified. 

Wearing  Surface. — A  layer  of  No.  2  stone  shall 
be  evenly  spread  over  the  broken  stone  founda- 
tion, of  such  thickness  tliat.  after  being  thor- 
oughly sprinkled  and  rullt.'d,  llio  surface  shall 
conform  to  the  grade  of  the  linislied  pavement. 
All  depressions  shall  be  liUed  with  the  same  ma- 
terial as  this  course,  and  again  rolled  until  a 
lirin,  unyielding  surface  is  obiaitiej. 

One  or  more  light  applications  of  No.  3  stone 
sliall  then  be  uniformly  spread  o\  er  the  surface 
and  swept  in  with  street  brooms,  in  sufficient 
tiuantity  to  fill  all  voids  remaining  in  llie  foun- 
dation course,  and  the  wearing  course  of  rock, 
after  thorough  rolling  and  watering.  The  No.  o 
stone  is  to  be  applied  in  such  manner  that  the 
wearing  course  after  rolling  shall  be  tlioroughly 
compact  and  solid,  but  tlie  sin-face  of  same  sliall 
be  open  and  free  from  screenings  to  a  depth 
of  \i  in.  to  permit  of  free  penetration  of  oils. 

Hea\'y  asphaltic  oil  sliall  then  be  unif.iiml.v 
applied  at  the  rate  of  \  g.il.  lo  i  acli  sq.  jd. 
of  stone  surface,  after  wliicli  No.  :!  slone  shall 
be  uniformly  spread  over  tlie  surface  in  suf- 
ficient Quantity  to  thoroughl>'  Ijinil  llie  wearing 
course  and  form  a  true  surface.  Tlie  interstices 
shall  be  filled  to  the  surface,  but  the  No.  o 
stone  shall  not  extend  more  than  '.i  in-  above 
the  larger  rock  after  thorough   rolling. 

The  surface  shall  ihen  be  thoroughly  rolled, 
followed  by  a  coating  of  hea\y  asphaltic  oil, 
uniformly  applied  at  the  rate  of  '•^a  gal.  per  sq. 
.vd.   of  rock   surface. 

A  light  coating  of  No.  4  stone  shall  then  be 
unilormly  spread  or  drifted  over  the  surface  in 
suHicient  quantity  to  absorb  all  sui-plus  oil  and 
produce  a  uniform  surface  with  no  oil  exposed 
and  no  patches  of  excess  No.  1  stone.  The 
pavement  shall  then  be  thorouglilj-  rolled  unlil  it 
beiomes  liard  and  smootii,  true  to  grade  and 
cross-section,  and  free  from  all  hollows  or  irreg- 
ularities. 

The  engineer  may.  at  his  discretion,  and  as 
required  by  the  quality  of  stone  being  used,  in- 
crease or  decrease  the  total  quanlity  of  asphaltic 
oil  lo  be  used  per  sq.  .\d.,  b\  an  ainoiint  not 
exceeding  30  per  cent  of  the  abuxe  total  quan- 
tity, but  shall  not  require  1  he  oil  to  be  placed 
in  more  than  three  applieationt^  without  e.xtra 
compensation  to  the  contractor. 

Use  of  No.  12  Stone. — At  the  discretion  of  the 
engineer.  No.  12  stone  may  be  furnislied  to  the 
contractor  by  the  county  for  the  construction  of 
the  broken  stone  foundation  and  wearing  sur- 
face. In  case  No.  12  stone  is  to  be  used  in  the 
wearing  surface,  the  svirCace  of  the  broken  stone 
foundation,  after  being  thoroughly  watered  and 
rolled,  shall  be  3  ins.  below  the  surface  of  the 
finished  pavement,  instead  of  2  ins. 

riiled  Shoulders. — The  earth  or  gravel  shoulder 
or  border  extending  along  the  sides  of  the  oiled 
macadam  pavement,  shall  be  finished  and  thor- 
oughly watered  and  rolled  to  tlie  form  and  width 
shown  on  the  •'Cross-section  of  Improved  High- 
wa>*."  and  shall  be  suflicicntly  below  the  re- 
quired grade  to  receive  the  final  treatment  of 
screenings  or  gravel.  The  surface  of  the  shoul- 
der shall  then  be  thoroughly  loosened  or  culti- 
vated to  a  depth  of  at  least  2  ins.  and  again 
thoioughly  watered  and  rolled  to  a  true  and  un- 
yielding surface. 

Upon  this  prepared  surface  shall  be  iinniedi- 
atel.\"  spread  a  thin  course-  of  No.  3  stone  or 
gravel,  sufficiently  thin  and  uniform  to  hold  the 
oil  from  running,  but  such  slone  or  gravel  shall 
not  completely  cover  the  surface.  Upon  this 
screened  surface  and  before  the  shoulder  has 
dried  to  a  depth  of  m.ore  than  1  in.  shall  he  uni- 
formly applied  heavy  asphaltic  oil,  at  the  rate  of 
=4   gal.  per  sq.  yd. 

The  No.  3  stone  or  gravel  shall  then  be  ulin- 
formly  applied  to  cover  and  absorb  the  oil. 

The  surface  shall  then  be  lightly  rolled  and 
treated  with  a  second  coating  of  oil,  applied  at 
the  rate  of  14  gal.  per  sq.  yd.  of  surface,  lapping 


over  approximately  1  ins.  of  the  edge  of  Ihe  ma- 
cadam pavement. 

No.  3  slone  or  giavel  shall  again  be  unifeimly 
spread  over  tin-  surl'acc  lo  cover  the  oil  and 
barely  take  up  any  excess  oil,  after  which  the 
entire  sulfa ee  shall  be  thoroughly  rolled  until 
solid. 

When,  ill  the  opinion  of  the  engineer,  the  soil 
conditions  are  such  that  an  equally  good  surface 
can  be  sec-iired,  the  thin  screening  of  No.  3  stone 
or  sand  over  tie-  shoulder  betore  the  first  appli- 
cation of  oil  ni.iy  be  omitted  and  in  lieu  thereof 
the  watered  earlli  surface  shall  be  lightly  har- 
rowed to  a  depth  of  not  more  than  1  in,  with  a 
fine-toolhed  agiicullural  harrow,  and  the  process 
of  oiling  and  sereeiiing  emnplcted  as  above  de- 
scribed. 

The  screenings  and  oil  shall  be  placeil  on  the 
shoulders  at  the  same  lime  that  the  wearing 
course  of  the  pavement  is  being  constructed,  and 
the  second  coat  of  oil  sliall  be  placed  on  the  oiled 
shoulder  simultaneously  with  the  second  coat  of 
oil   on    the   wearing   surface. 

Oiling. — The  oil  or  liquid  asphalt  shall  be  ap- 
plied by  a  spra.v  or  atomizing  machine-  which 
must  be  subject  to  l!ie  approval  of  the  engineer. 
The  machine  for  appl>ing  oil  must  lie  of  such 
construction  that  tlie  oil  will  be  spread  uniform- 
ly over  the  surface  of  the  road  in  any  i]iianlity 
per  application  from  'g  gal.  per  sq.  yd.  lo  1  gal. 
per  sq.  yd.  The  oil  must  be  spread  or  forced 
upon  the  surface  of  the  road  in  such  manner  as 
to  immediately  cover  every  panicle  of  surface 
when  applying  a  quantity  of  oil  as  small  as  '„ 
gal.  per  sq.  yd.  The  oil  or  liiiuid  asphalt  above 
the  nozzles  must  be  maintained  at  a  uniform 
pressure  during  the  application  of  the  entire 
Lank  of  oil,  and  such  pressure  shall  not  l.ie  less 
than  30  lbs.  per  sq.  in. 

The  machine  shall  be  provided  with  a  trans- 
verse distributing  cylinder  of  such  length  tliat  it 
will  spread  oil  over  a  widtli  of  road  of  s  ft.  in 
each  course. 

The  heavy  asphaltic  oil  used  sliall  be  applied 
at  a  temperature  of  not  less  than  212'  F..  nor 
more  than  303'  F.  In  case  the  oil  has  become 
cooled  in  transit  from  tlie  county  shipping  point, 
it  shall  be  relieated  by  the  contractor  at  his  own 
proper  expense  to  conform  to  the  above  tem- 
perature  requirement.  J 

For  heating  oil,  hot  air  coils  or  steam  coils 
containing  superheated  steam  shall  be  used,  and 
in  no  case  shall  li\'e  steam  or  water  be  injected 
into  or  allowed  to  enter  tlie  oil  after  it  has  been 
received  by  the  contractor. 

No  oil  shall  be  applied  until  the  surface  upon 
which  it  is  to  be  applied  has  dried  to  a  depth  of 
1  in.,  nor  until  llie  weather  conditions  are  fav- 
orable in  the  opinion  of  the  engineer  or  his  duly 
authorized  representative.  Before  any  tank  of 
oil  is  applied,  it  must  first  be  inspected  by  said 
engineer  or  representative  lo  determine  its  qual- 
ity and  temperature. 

All  wagon  tanks  used  for  the  distribution  of 
oil  shall  first  be  submitted  to  the  engineer,  who 
will  gauge  and  mark  tlie  capacity  in  gallons  of 
said  tanks  and  determine  whether  they  are  suit- 
able for  the  proper  distribution  of  oil. 

The  contractor  shall  use  every  precaution  to 
prevent  the  waste  of  oil  and  it  shall  be  used  only 
in  such  quantity  and  in  such  places  as  herein 
specified. 

W'lien  ihrougli  carelessness,  or  from  any  other 
cause,  the  contiaclorhas  used  a  greater  quan- 
tity of  oil  than  herein  specified,  on  any  iiortion 
of  the  road,  and  when  in  the  opinion  of  tlie  en- 
.gineer  such  excess  of  oil  will  damage  the  pave- 
ment, said  conti-actor  shall,  upon  notice  from  the 
engineer,  excavate  such  poi-tion  of  the  pavement 
as  deep  as  the  oil  has  penetrated  and  rebuild  the 
same  in  accordance  willi  these  specifications. 

None  but  qualified  nun  of  experience  shall  be 
employed  to  operate  oiling  machines,  and  only 
skilled  drivers  shall  be  employed  for  drawing  oil 
distributors.  When  in  tlie  opinion  of  the  engi- 
neer such  drivers  handle  the  distrbutors  in  an 
unsatisfactory  inanner  by  overlapping  or  miss- 
ing portions  of  tlie  road  surface  in  the  applica- 
tion of  oil,  a  power  roller  shall  be  used  to  draw 
the  oil  distributor. 

At  least  12  hours  shall  elapse  between  any  two 
applications  of  oil  over  the  same  area. 

Sealing  Coat  lor  Wearing  Surface. — After  the 
completion  of  :<_  sntHciently  long  section  of  the 
wearing  siirfai  ■•  "f  the  macadam   pa\-enient.    the 


eitnlractoi-  shall  teniporaiily  provifh-  for  the 
passing  of  public  travel  over  same,  providing 
jiroper  entrance's  to  same,  in  order  lo  thoroughly 
season  and  toughen  the  surface  of  tlie  road. 
During  such  lime,  any  sticky  spots  of  oil  which 
develop  shall  be  lightly  covered  with  No.  4  slone. 

.\fter  Ibis  travel  has  continued  for  one  month, 
or  longer  if  possible,  the  surface  of  the  pave- 
ment shall  again  be  closed  to  travel,  and  all 
dust,  dirt  or  excess  screenings  thoroughly  swept 
from  the  surface  with  head  brooms  or  sweepers. 

A  final  coating  of  heavy  oil  or  liquid  asphalt 
shall  be  uniformly  spread  over  the  surface  of 
macadam  pavement  at  the  i-ate  of  approximately 
%  gal.  per  sq.  yd.  of  surface,  the  rate  of  appli- 
cation being  varied  as  required  tiy  the  condition 
of  llie  road  surface,  as  directed  by  the  engineer. 

.\flei-  this  oil  has  slooil  for  21  hours.  No.  4 
slone  or  line  gi-a\'el  shall  be  uniformly  spread 
over  the  surface  in  a  quanlity  sufti(-ieiil  to  eo\'er 
same  and  take  up  an.v  excess  oil. 

The  surface  shall  then  he  lightly  rollKil  and 
screened  again  if  necessary  until  il  will  not  piek 
ni>;  after  which  11  shall  again  be  oiiened  to 
Havel. 

.Aii\-  dry  spots  or  excess  oil  or  delects  de\-i-lop- 
ing  in  the  surface  of  the  road  pi'e\  ious  to  its 
final  acceiUaiu-e  sh.all  be  remedied  by  the  ajipli- 
cation  of  screenings  or  oil.  as  directed  by  the 
engineer. 

It  is  the  intent  of  this  paragraph  that  the  con- 
tractor shall  not  be  required  to  delay  the  placing 
of  the  sealing  coat  on  the  last  iiortion  of  the 
pavement  built  under  his  contract  longer  than 
the  lime  re<iuired  to  finish  and  clean  up  the  re- 
mainder of  the  work  under  said  contract. 

The  work  of  constructing  the  highway  sys- 
tem of  Los  Angeles  county  is  in  charge  of  a 
commission,  consisting  of  Geo.  H.  Bixby,  M. 
C.  Marsh  and  J.  \V.  Calvert.  A.  E.  Lotler 
was  appointed  chief  engineer  of  the  commis- 
sion in  19u7.  He  made  the  preliminary  plans 
and  estimates,  and  has  been  in  charge  of  the 
construction  work  since  that  time.  We  are 
indebted  to  the  semi-annual  report  of  the  com- 
mission for  the  period  ending  Dec.  31,  1910, 
for  the  information  from  which  this  article 
was  prepared. 


Prize  Competition  for  Plans. — The  object 
(if  this  competition  is  lo  obtain  suitable  plans 
and  spocilications  for  the  construction  of  a  con- 
crete bungalow  and  it  is  open  to  all  architects, 
architectural  draftsmen  and  others  desiring 
to  enter  it.  The  bungalow  is  to  be  planned 
for  a  sulmrban  lot  with  a  north  frontage  of 
73  ft.  and  a  depth  of  IW  ft.  The  cost  of  the 
house,  not  including  heating  apparatus,  plumb- 
ing, electric  wiring  or  fixtures  is  not  to  ex- 
ceed $4,000.  Each  design  submitted  must  be 
accompanied  by  a  brief  typewritten  statement 
of  the  materials  and  methods  of  construction 
proposed,  cubic  contents,  and  itemized  cost 
based  upon  price  of  labor  and  materials  in 
the  vicinity  of  Chicago,  111,  The  prizes  of- 
fered are  $200,  $7.5  and  $-50.  Full  particulars 
can  be  obtained  from  the  Cement  Products 
E.xhibition  Co..  Chicago,  111. 


Test     of     Waterproofed     Concrete. — The 

test  was  made  on  an  18-in.  cube  by  means  of 
a  2-in.  pipe  molded  into  the  concrete.  The 
pipe  was  located  at  the  center  of  one  side  and 
reached  to  within  5%  ins.  of  the  face  of  the 
opposite.  The  concrete  consisted  of  1  part 
Portland  cement  waterproofed  by  the  McCor- 
mick  process,  2  parts  torpedo  sand  and  -I 
parts  %-in.  crushed  limestone.  The  propor- 
tion of  water  was  13  per  cent  of  the  total  vol- 
ume of  materials.  The  block  w-as  aged  for 
28  days  in  the  open  air.  A  hydraulic  pump 
was  connected  to  the  protruding  end  of  the 
pipe  and  pressure  applied  in  increments  of  oO 
lbs,,  each  oO-lb.  increment  in  pressure  being 
maintained  for  live  minutes.  No  sign  of 
dampness  or  leak  was  evident  up  to  000  lbs. 
pressure.  .At  i~!0()  llis.  pressure  a  small  sweat 
leak  was  observed,  and  at  1,000  lbs  pressure 
several  leaks  were  observed.  The  test  was 
made  bv  the  Robert  W.  Hunt  &  Co.,  Chicago, 

in 


A  new  cantilever  bridge  for  highway  traflic 
has  recently  been  built  over  the  Ohio  River  at 
Sewicklcy,  Pa.  The  anchor  spans  are  300  ft. 
long  and  the  cantilever  span  7."ii)  ft. 
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WATER- WORKS      AND      SEWERS     SECTION 


The  Disposal  of  the  Sewage  and  Pro- 
tection of  the  Water  Supply  of  the 
City  of  Milwaukee/' 

Milwaiikic.  Wis.,  a  cil>  .'i'  im.'i.huii  |iii.|ile. 
plans  to  spend  $13.L'.V.,0(k>  on  coniprclnnsivc 
works  for  sewage  disposal  and  the  protec- 
tion of  the  city  water  snpply.  The  plan  will 
be  snrticieni  to  take  care  of  the  conditions 
which  will  exist  for  the  next  forty  years  and 
the  constrnction  of  the  works  recommendeil 
will  be  carried  on  proi-ressively.  The  amount 
to  be  expended  ininu-diatelv,  or  before  lOl'i. 
will  be  abont  $4,9!l7,0liO. 

THE    PROBLEM. 

Tofogratliy.—The  city  is  situated  at  the 
confluence  of  the  Milwaukee.  Menomonee  and 
Kinnickinnic  Rivers  on  the  west  shore  of 
Lake  Michigan.  Its  present  area  is  H.3T4 
acres.  The  general  elevation  is  well  above  the 
lake;  a  large  portion  of  the  residential  dis- 
trict is  from  oO  to  Ino  ft.  above  the  lake 
level,  and  about  one-fourth  of  the  present 
area — occupied  by  business,  connnercial.  and 
nianuf.icturing  plants— is  coniparativelv  low- 
lying  land  along  the  rivers  between  15  and 
25  ft.  elevation.  An  elevation  of  140  to  150 
ft.  is  reached  in  some  portions  of  the  city. 

The  three  rivers  which  unite  within  the 
limits  of  the  city  for  a  common  outlet,  are 
dredged  and  docked  for  two  or  three  miles 
above  their  junction  and  are  practically  arms 
of  the  lake,  ordinarily  with  little  or  lio  cur- 
rent in  their  natural  condition.  Above  the 
navi,a;able  portions  they  are  comparatively 
small   streams  with   small   summer   (low. 

The  Milwaukee  River  has  a  drainage  area 
of  about  715  square  miles.  It  flows  in  a  gen- 
eral southeasterly  course  and  during  its  loWer 
portion  is  practically  parallel  with  the  lake 
shore.  At  a  point  three-fourths  of  a  mile 
from  the  mouth  it  joins  the  Menominee  River, 
and  at  the  point  where  it  enters  the  lake  it  is 
joined  by  the  Kinnickinnic  River  from  the 
south.  The  drainage  area  of  the  Menominee 
is  125  square  miles  and  that  of  the  Kinnick- 
innic is  32.5  square  miles.  This  makes  a  com- 
bined drainage  area  of  872.5  square  miles  for 
the  three  streams.  The  width  of  the  Milwau- 
kee River  is  between  200  to  300  ft.  The 
other  rivers  are  slightly  less  in  average  width 
and  each  river  is  a  fraction  more  than  two 
miles  in  length,  rfot  including  about  one  mile 
of  water  way  from  the  junction  of  the  Mil- 
waukee and  ^Menominee  Rivers  to  their 
mouth.  The  total  contents  of  the  three  riv- 
ers is  about  158%  million  cubic  feet. 

Since  1888,  a  flushing  tunnel  has  been  in 
operation  between  the  lake  and  the  upper 
Milwaukee  River.  It  is  12  ft.  in  diameter  and 
2.534  ft.  long.  The  pumping  station  is  located 
at  the  lake  shore  and  has  one  vertical  tandem 
screw  pump  rated  at  323.000,UOO  gals,  daily. 
Another  flushing  tunnel  serves  to  clear  the 
Kinnickinnic  River  in  the  same  manner.  This 
tunnel  is  7,185  ft.  long  and  the  pumping  works 
are  practically  the  same  as  at  the  Milwaukee 
tunnel  except  that  they  are  placed  at  the  river 
end  of  the  tunnel.  This  tunnel  was  first 
operated  in  11)07.  The  flushing  tunnels  have 
successfully  diluted  and  cleared  the  rivers,  but 
the  capacities  will  soon  be  too  small  to  secure 
proper  dilution.  From  studies  preliminary  to 
the  construction  of  the  Chicago  Draina.ge 
Canal,  it  was  decided  to  provide  a  dilution  of 
3.3  cu.  ft.  per  second  of  lake  water  per  thou- 
sands persons  contributing  sewage.  The  Mil- 
waukee tunnel  under  present  conditions  pro- 
vides 5  cu.  ft.  of  water  per  1.000  persons  and 
the  Kinnickinnic  5.2  cu.  ft.  Instead  of  in- 
creasing the  capacity-  of  the  flushing  plants  it 
is  advised  to  continue  them  under  their  pres- 
ent capacities  and  to  dispose  of  the  increas- 
ing amount  of  sewage  in  another  way.  An 
increase  in  flushing  capacity  would,  of  course, 

•.ibstracted  from  the  report  to  the  Milwaukee 
Cit.v  Council  by  tlie  Commissions  of  Consulting 
Engineers.  Jolin  W.  Alvord,  Geo.  C.  Whipple  and 
Haiiison  F.  Eddy. 


clear  the  rivers  but  would  endanger  more  and 
more  the  water  supply  of  the  city. 

I'of'iiliUion. — The  population  of  the  city  has 
increased  from  20,nU0  in  1850  to  374,tlUii  in 
IMln  and  a  study  of  the  percentage  of  in- 
crease each  decade  indicates  a  population  of 
585,0110  in  l!i30  and  850,000  in  1SI50.  The 
density  of  the  population,  which  is  now  alHUit 
2(>  persons  per  acre  (a  density  exceeded  in 
1!105  by  only  three  cities  in  the  United  States), 
is  estimated  to  be  about  24  persons  per  acre  in 
1!>50. 

Saiiilaiy  Coiiditivii  of  the  Rivers. — Milwau- 
kee is  essentially  a  manufacturing  city,  being 
fortunate  in  the  possession  of  many  and  var- 
ied industries.  Several  of  these  produce  com- 
paratively largo  quantities  of  waste  liquors 
which  are  now  discharged  into  the  sewers  ot 
rivers.  No  effort  has  been  made  to  obtain  a 
complete  census  of  the  quantity  of  industrial 
wastes,  hut  a  number  of  the  manufacturies 
which  were  known  to  produce  large  ciuanti- 
lies  of  waste  sewage,  were  visited,  samples  of 
wastes  collected  for  analysis,  and  estimates 
of  the  quantities  of  water  used  were  obtained 
as  an  index  to  the  quantity  of  waste  likely 
to  be  discharged  into  the  sewers.  This  quan- 
tity as  estimated  amounts  to  about  57  gals. 
per  capita   per  day   for  the  industrial  wastes. 

Gagings  of  the  sewers  during  1910  showed 
that  on  10,803  acres  of  sewered  area  there 
were  produced  7,040  gals,  per  acre  per  day. 
Applying  this  to  the  whole  area  of  the  city 
the  total  (piantity  of  domestic  sewage  now 
produced  is  70  gals,  per  capita  per  day. 

The  volume  of  sewage  due  to  .ground  water 
leakage  (.when  leakage  is  moderate,  as  in 
modern  sewer  construction)  is  calculated  to 
he  about  38  gals,  per  capita  per  day. 

This  quantity,  equivalent  to  105  gals,  per 
capita  per  day,  may  be  expected  for  periods 
of  one  or  two  months  in  the  spring  and  for 
periods  of  possibly  a  month  at  a  time  during 
other  seasons  of  the  year.  The  water  supply 
contributed  in  the  form  of  sew'age  is  thus 
estimated  to  be  42  per  cent  of  the  total  sewage 
flow  and  the  manufacturing  wastes  nearly  35 
per  cent.  The  quantitv  of  sewage  estimated 
for  1910—61.010,000  millions  gallons— is  1..58 
times  the  dail\-  average  water  consumption 
throughout  the  year. 

From  the  data  on  sewage  and  trade  wastes 
and  the  known  capacities  of  the  rivers  and 
volumes  of  flushing  water,  calculations  have 
been  made  to  show  the  relative  intensity  of 
pollution  in  the  rivers  at  various  points.  From 
this  data  it  is  shown  that  the  current  in  the 
Milwaukee  River  varies  from  0.9  ins.  per 
second  to  2.4  ins.  per  second.  The  time  re- 
quired to  displace  the  river  water  by  flushing 
is  14.0  hours.  In  the  Menomonee  the  velocity 
of  the  current  was  found  to  be  much  less 
than  that  in  the  Milwaukee  river,  varying 
from  0.02  ins.  to  o.H  ins.  per  second.  The 
time  required  for  displacement  by  the  time  it 
reached  the  Milwaukee  river  is  about  2u  days. 
The  natural  flow  of  this  stream  amounts  to 
onl_v  about  one-tenth  of  the  sewage  emptied 
into  it. 

The  Kinnickinnic  River  flows  with  a  ve- 
locity of  from  4.5  ins.  to  0.9  ins  per  second, 
requiring  about  24  hours  for  the  displacenu-nt 
of  the  entire  volume. 

The  currents  of  the  Milwat'.kee  and  Kin- 
nickinnic Rivers  are  much  more  rapid  than 
at  the  Menomonee  River,  the  time  of  displace- 
ment much  shorter  and  the  solution  of  sewage 
greater.  These  facts  amply  explain  the  of- 
fensive conditions  that  exist  in  the  Menom- 
onee River.  The  velocities  found  in  the 
Menomonee  and  Kinnickinnic  Rivers  are  such 
as  to  permit  the  deposition  of  soot  and  heavy 
suspended  matter  but  not  the  final  suspen(le<! 
matter  found  in  sewage,  except  as  these  are 
coagulated  by  trade  wastes  in  certain  set 
tions.  The  amount  of  sludge  deposited  i> 
considerable,  and  dredging  is  required.  This 
is   especially   true   in   the     Menomonee   River, 


<uid  the  deposition  of  sludge  greater.  The 
deposited  sludge  decomposes,  giving  rise  to 
bubbles  of  gas  that  may  be  seen  to  rise  to 
the  surface  of  the  water  at  many  places  in 
the  river,  especially  during  hot  weather.  Be- 
fore the  flushing  tunnels  were  put  in  use,  the 
odors  from  the  other  rivers  are  said  to  have 
been  very  ofl'ensive,  but  since  flushing  began 
there  has  been  a  marked  improvement  in  this 
respect  and  odors  are  very  much  less  pro- 
nounced, yet  at  certain  times,  and  especially 
ini  warm,  muggy  nights,  the  odor  is  notice- 
abla  on  crossing  the  Milwaukee  River  bridges 
and   for  some  distance  away. 

The  lower  Milwaukee  River  near  the  outlet 
resembles  the  Menomonee  River  in  appear- 
ance but  is  slightly  less  ofl'ensive  than  where 
the  latter  enters  the  Milwaukee  River.  The 
average  age  of  the  sewage  at  the  mouth  of 
the  river  is  about  112  hours.  The  total  time 
of  displacement  in  the  rivers  is  23  hours.  The 
sewage  is  diluted  with  about  8.7  volumes  of 
water  and  the  dilution  is  2.0  cu.  ft.  per  second 
for  each  l.oOO  pollution  accumulating  on  the 
basis  of  flushing  water  and  minimum  stream 
flow.  With  average  stream  flows  this  pollu- 
tion is  5.2  cu.  ft.  per  second  per  each  1,000 
pollution. 

The  Menomonee  valley  intercepting  sewer, 
shown  on  the  accompanying  plan.  Fig.  1,  and 
the  pumping  plant  on  Jones'  Island,  was  put 
in  operation  in  1880.  The  Menomonee  spe- 
cial sewerage  works  consists  of  an  intercept- 
ing sewer  in  the  Menomonee  valley  and  a 
pumping  station  on  Jones'  Island  near  the 
mouth  of  the  river  which  was  put  in  opera- 
tion in  1886.  The  inspection  of  this  inter- 
cepting sewer  has  shown  that  the  sewer  is 
not  w'orking  satisfactorily.  At  various  places 
there  are  opportunities  for  this  intercepting 
sewer  to  communicate  with  the  water  in  the 
canals  and  at  these  points  of  overflow  there 
are  flap  gates  so  arranged  that  if  the  capa- 
city of  the  sewer  is  exceeded,  the  sewage 
can  overflow  into  the  canals,  while  on  the 
other  hand,  by  holding  the  gates  open  under 
certain  conditions,  the  canal  water  can  enter 
the  sewer.  These  connections  were  made  so 
that  the  sewer  could  be  used  as  a  means  of 
creatin.g  currents  in  the  canals  and  thus  pre- 
vent stagnation.  The  inspections  have  shown 
that  the  Jones"  Island  pumps  were  pumpin.g 
chiefly  water  that  entered  the  intercepting 
sewer  from  the  canal,  and  that  only  a  very 
Miiall  amount  of  sewage,  at  times  perhaps 
none,  was  being  pumped  from  the  south  side 
of  the  river,  .\pparently  the  gates  througli 
which  the  canal  water  entered  the  sewer  had 
lieen  opened  for  a  considerable  time,  so  that 
v.'hile  57.000,000  gals,  per  day  of  foul  water 
have  been  pumped  through  the  lower  part  of 
this  intercepting  system,  the  upper  portion  of 
it  has  been  practically  idle.  The  lower  veloc- 
ities in  the  upper  portion,  therefore,  gave  op- 
portunity for  the  accumulation  of  sludge,  so 
ihat  the  sewer  is  almost  completely  choked. 
Grease  from  packing  houses  has  undoubtedly 
lieen   a    large    factor   in   clogging   the   sewers. 

Sanitary  Condition  of  Mihuaukec  Bay. — 
The  water  in  the  lake,  taken  as  a  w-hole,  has  of 
course  a  general  drift  toward  its  outlets,  but 
as  the  capacity  of  the  lake  is  as  much  as  the 
natural  discharge  durin.g  100  years,  this  is  far 
loo  small  to  be  recognized  as  an  appreciable 
current.  There  are  currents  in  the  lake,  both 
.''Urface  currents  and  under  currents.  The 
surface  currents  are  induced  by  the  wind, 
;ind  the  water  moves  in  the  direction  of  the 
wind  and  at  a  velocity  of  perhaps  2  to  5  per 
cent  of  the  wind  velocity,  varying  consider- 
ably under  dift'erent  conditons,  such  as  direc- 
tion of  the  wind,  wind  velocity,  duration  in 
wind  direction,  etc.  A  wind  blowing  steadily 
from  the  West  at  36  hours  at  an  average  rate 
of  20  miles  per  hour  would  cause  a  wind 
movement  of  720  miles  and  during  this  time 
the  induced  surface  velocity  might  carry  a 
particle  of  water  at  the  surface  25  miles  to- 
ward the  east.  W'hen  the  wind  changes,  the 
surface    currents    also     change     for   a    time. 


May  24,   191 1. 


ENGINEERING-CONTRACTING 


599 


\ 


it 


-i-'-i^ftt^'^: 


"H- 


'     1 


MILWAUKEE 

SHOWIM6  PFEStur;i'B  Pii)?OSlD  .: 
SOUTH  POINT  OUIFALL  «iD  Fl...- 
AccoMPANYiwe  Report 

OF 
SEWAGE   DISPOSAL  COMMISSION 

MILWAUK^C.  WIS 


EXPLANATIOM 

..k.^  T.™.1,  (2) 

%..„.. @ 

,»l.«,l    l-l,^.,l.. 


141^ 


"^ 


> '  I 


iif.i'' 


--1-    '-3^ 

I 


I 


^•f^';<^" 


Fig.  1 — Map  of  Milwaukee,  Showing  Existing  and  Proposed    Sewers. 
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W  iiuls  prevailing  for  a  considerable  lime  in 
any  one  direction  may  set  up  a  somewhat 
definite  and  fixed  current,  and  in  general  the 
surface  currents  follow  the  resultant  of  the 
wind  currents  except  as  they  are  modified  bv 
striking  the  shore  and  being  deflected.  Be- 
neath the  surface  the  waters  gradually  ac- 
iiuire  movements  in  the  same  direction  so  as 
the  depth  increases,  the  velocities  become 
materially  less  until  they  cease  at  depths  of  10, 
J(>.  80  or  K*  ft.  as  the  case  may  be,  according 
to  the  intensity  and  constancy  of  the  wind 
movement.  The  temperature  of  the  water  at 
different  depths  by  influencing  the  specific 
gravity  of  the  water  also  affects  these  sub- 
surface movements. 

Milwaukee  Bay  is  an  indentation  of  Lake 
Michigan  extending  from  Lake  Park  on  the 
north  to  Cudahy  on  the  south.  The  center 
of  the  b.ny  where  the  river  enters  is  about 
tw-o  miles  west  of  the  line  connecting  these 
two  points.  The  area  of  the  bay  back  of  this 
line  is  about  111 'square  miles.  The  depth  of 
the  water  gradually  increases  from  the  shore ; 
at  first  slightly  and  then  somewhat  more  rap- 
idly. .-\  half  mile  from  the  shore  the  depth 
is  about  '20  ft :  one  mile  from  the  shore  it 
is  from  f!0  to  40  ft. :  two  miles  from  the 
shore  it  is  from  50  to  (>0  ft. 

The  Milwaukee  River  enters  the  bay 
through  a  channel  about  1,800  ft.  long.  250 
ft.  wide  and  "20  ft.  deep,  between  the  two 
projecting  piers  that  extend  eastward  at  ri.ght 
.-'iv.'les  to  the  shore.  Thus  the  river  dis- 
oharses.  rot  at  the  shore  line,  but  at  a  point 
about  1,800  ft.  east  of  it. 

.Ml  of  the  sewage  ultimately  reaches  the 
bay.  The  sewers  discharge  into  the  rivers  and 
most  of  it  reaches  the  bay  through  the  river 
cutlet  between  the  piers.  Part  of  it,  however. 
is  dischar.ged  near  shore  at  Jones'  Island, 
just  south  of  the  pier,  where  about  57,000.000 
gals,  daily  are  delivered  by  the  pumps  con- 
nected with  the  Menomonee  intercepting 
sewer.  .-\  very  large  part  of  this  .57.000,000 
gals,  consists  of  water  from  the  South  Me- 
nomonee Canal  and  the  Burnham  Canal.  Its 
out-fal!  discharges  at  the  surface  of  the  lake 
where  the  river  discharges  through  a  chan- 
nel havmg  a  depth  of  '20  ft.  Besides  these 
out- falls,  sewa.ge  is  also  discharged  directly 
into  the  lake  by  the  district  sewers  in  the 
south-east  section  of  the  city  near  the  Illinois 
.Steel  Works.  There  are  also  a  few  minor 
points  of  discharge  on  the  north  side. 

In  considering  the  effect  of  sewage  pollution 
on  the  bay,  two  different  aspects  of  the  sub- 
ject must  be  kept  in  mind  and  clearly  dis- 
tinguished, namely,  the  decomposable  organic 
matter  and  the  effect  of  living  organisms  or 
bacteria. 

The  decomposed  organic  matter  influences 
the  dissolved  oxygen  in  the  w-ater,  causes  bad 
odors,  unsightly  turbidities,  scums,  deposits, 
gas  bubbles,  etc.  These  effects  disappear  on 
dilution,  organic  matter  being  dispersed  and 
destroyed  by  the  oxygen  in  the  flushing  water 
or  lake  water  and  by  microscopic  organisms 
and  higher  forms  of  animal  life. 

The  living  organisms  are  invisible  and  thus 
cause  no  offense  to  sight  or  smell.  When  dis- 
charged into  the  lake  they  become  scattered 
and  may  be  carried  long  distances.  Most  of 
the  bacteria  found  in  sewage  are  harndess  so 
far  as  is  known,  and  contribute  to  the  con- 
struction of  the  organic  matter  but  among 
the  sewage  bacteria  there  may  be,  and  per- 
haps always  are,  some  that  may  cause  disease. 
Observations  and  analyses  show  unmistak- 
ably that  the  waters  of  the  Milwaukee  Bay 
are  subject  to  pollution  at  all  points  as  far 
as  the  intake  of  the  water  works  on  the 
north,  and  to  and  beyond  the  south  boundary 
of  the  city.  linside  the  break  water  and 
for  a  distance  of  perhaps  a  mile  from  the 
mouth  of  the  river,  the  pollution  is  obvious  to 
the  senses.  The  water  at  the  bathing  beach  at 
McKinley  Park  is  polluted  with  sewage.  .\ 
s;unple  collected  at  the  beach  on  Nov.  2  con- 
tained 28.500  bacteria  per  cu.  c,  and  gave  a 
positive  test  for  B.  coli.  in  0.1  c.  c.  Outside 
r,f  this  inner  circle  the  pollution  decreases 
finite  rapidly  as  a  result  of  dilution,  but  the 
poUulcd  water  is  carried  northward,  cast- 
wrird  or  southward  according  to  the  direction 


and  intensity  of  the  wind  and  spreads  out 
over  the  surface  or  Hows  out  at  the  bottom 
according  to  the  circulation  of  the  water  in 
the  lake.  The  water  supplv  of  the  city  is  at 
tmies  seriously  polluted.  In  order  to  get  be- 
yond the  source  of  dangerous  pollution  it 
would  be  necessary  to  go  at  least  three  or 
four  miles  from  the  shore,  but  it  is  impossible 
to  extend  the  water  works  intake  to  this  dis- 
tance on  account  of  getting  into  too  deep 
water. 

Separate  System  Not  Pr.ic/iaj/.— The  sew- 
ers thus  far  constructed  in  Milwaukee  have 
been  in  accordance  with  the  combined  svstcm, 
which  means  that  the  one  conduit  onlv  is 
provided  in  each  instance  for  the  collection 
of  both  sewage  and  storm  water.  It  is  not 
practicable  to  build  intercepting  sewers  which 
will  be  provided  for  iniercepting  the  entire 
flow  in  trunk  sewers  in  times  of  storm.  Con- 
seciuently  there  must  be  overflows  into  the 
rivers  at  such  times  which  will  consist  of 
sewer  as  well  as  storm  water  and  thus  cause  a 
contamination   of   the   rivers. 

It  is  possible  in  some  communities,  particu- 
larly   in    smaller,  towns,    to    provide    for    the 
needs  of  the  community  by  building  a  single 
system  of  sewers  to  receive  sewage  onlv,  al- 
lowing the  surface  water  to  flow  in  the  street 
gutters,    in    the    limited      number     of      storm 
drains,  or  more  frequentlv  in  the  natural  wa- 
ter courses.     In  the  larger  cities,  on  the  other 
hand,  it  has  has  been   found  that  it  is  neces- 
sary   to    practically    parallel      the      svsteni    of 
sewers  with  storm'  drains.     This  would  mean 
a  double  system  and  would  recpiire  two  pipes 
in    practically    every    street,      if      an    attempt 
were  made  to  resewer  the  city  in  accordance 
with   the  separate   system   planned.     The  pro- 
portion of  the  capacity  of  the  combined  sew- 
ers  devoted   to   carrying   sewage   is   relativelv 
small.    For  this  reason  it  is  probable  that  if  a 
separate    system    of   sewers   were    to   be   con- 
structed, the  sewers  now^  built  would  be  used 
for  storm  drains  and  the  new  ones  would  be 
devoted   to   carrying  sewage.     To  provide   an 
effective   separate  system  would  therefore  in- 
volve the  transfer  of  the  old  to  the  new  sew- 
ers in  nearly  all  connections  between  the  sew- 
ers   and    present    buildings,    and    also    corres- 
ponding changes  in   plumbin.g,   in  many  cases 
where  roofs  are  now  drained  into  the  sew-ers 
It  is  extremely  difficult  under  these  conditions 
to  prevent  the  accidental  connections  of   roof 
water  with  sewers  and  of  house  sewers  with 
storm  drains  and  this  and  other  complications 
would   make  a   separate   system   objectionable. 
Milwaukee    at    the    present    time    has    over 
■120   miles   of   combined   sewers,   equivalent   to 
about  .30  miles  per  square  mile  of  area.     The 
cost  of  doubling  the  combined  svstem   for  an 
area  of  between  7,000  and  8,000 'acres  in   one 
of   the   large  cities   of  the  country   has   aver- 
aged   over    $f)50    per    acre.      The    unsewered 
area  coiild,  of  course,  be  provided  with  both 
sewers    and    drains    at    one    time,    so    that    it 
would    seem    that   a   conservative    estimate   of 
the    additional    cost    of    providing   the    double 
svstem  over  that  of  the  combined  svstem  for  ' 
this    new    area    would    be   $300    per  "acre.      It 
therefore    appears    that    the   cost   of   the    sep- 
;irate  system  for  Milwaukee  as  of  1050  would 
be  as  follows: 
Rfsew-ering  present  area,   14,000  acres. 

at  SGOO    $  S. 400,000 

Sewering    new    area.     21.000    acres,    at 
•WOO    6,300.000 

Total    cost    of    separate    system    of 
■sewers    : $14,700,000 

To  provide  a  separate  system  of  sewers 
would  thus  require  an  ultimate  extra  expense 
of  about  $15,000,000,  not  allowing  for  changes 
in  existing  plumbing  which  would  doubtless 
be  required  in  many  cases.  The  cost  of  pro- 
\iding  such  a  system  is  therefore  considered 
as  prohibitive. 

Stonii  U'ater. — The  figure  to  be  used  for 
the  percentage  of  storm  water  actually  reach - 
iuff  the  sewers  is  almost  wholly  a  matter  of 
iud.Lmient.  It  must  depend  upon  the  extent 
nf  impervious  surface,  such  as  roofs,  pave- 
irents,  etc,  and  upon  the  character  of  the 
earth  itself,  particularly  its  porosity  and  ca- 
|iac-t\'  for  (luickly  absorbing  water.  In  Mil- 
waukee   the    percenta.ge    of    impervious    sur- 


faces IS  large  and  the  soil  is  very  largely  of 
a  comparatively  impervious  nature.  Accord- 
ingly the  percentage  of  70  per  cent  has  been 
assumed   in   this   study. 

^  In  making  a  study  of  this  subject  it  was 
oesired  also  to  estimate  the  percentage  of 
sewjage  w^hich  the  storm  water  would  carrv 
with  It  into  the  rivers.  This  was  estimated 
from  the  records  of  average  annual  duration 
of  precipitation  and  rate  of  precipitation  as 
follows : 

The  rate  of  iirecipitation  corresponding  to 
any  interval  has  been  assumed  as  the  average 
withm  the  limits  of  the  interval  measured, 
and  the  percentage  overflowing  for  this  rate 
has  been  taken  from  a  70  per  cent  curve  (as- 
suming ,0  per  cent  of  the  rainfall  as  reach- 
ing the  sewers).  This  percentage  has  beert 
multiplied  for  each  such  rate  bv  the  number 
of  hours  m  the  average  year  for  which  this 
rate  prevailed.  The  products  have  been  added 
together  and  divided  by  the  number  of  hours 
in  the  year  and  the  result  is  considered  as 
representing  approximatelv  the  percentage  of 
the  total  sew^age  overflow  in  time  of  storm 
m  a  year  of  average  rainfall.  The  results 
show  that  with  conditions  as  assumed  for 
1910  that  ,7.3  of  1  per  cent  of  the  sewage 
wtiuld  be  rejected  and  for  10.50  conditions. 
1.9   per   cent  of  the  sewage. 

Character  of  Sezvage.—Jn  Milwaukee  at 
the  present  time  the  sewage  is  composed  of 
the  domestic  wastes  of  375,000  people  and 
very  large  quantities  of  industrv  wastes  from 
breweries,  packing  houses,  tanneries,  and 
many  other  industries.  In  view  of  the  pos- 
sibility of  obtaining  at  a  nominal  expense 
large  quantities  of  water  from  the  rivers  for 
industrial  purposes,  it  is  to  be  expected  'hat 
the  sewage  in  the  future  will  contain  at  least 
as  great  a  proportion  of  industrial  wastes  as 
It  does  at  the  present  time.  These  industrial 
wastes,  together  with  the  storm  water,  have 
a  material  bearing  on  the  character  of  sew- 
age and  open  the  problem  of  its '  disposal. 
Such  sewage  will  undoubtedly  contain  great- 
er quantities  of  impuritv,  and  especiaflv  of 
suspended  matter,  than  that  from  a  strictlv 
residential  comnumily  with  a  separate  svstein 
of   sewers,   receiving   no   street   washings. 

Offensive  conditions  are  caused  by  the  put- 
refaction of  the  organic  matter  contained  in 
the  sew-age._  Putrefaction  cannot,  however, 
take  place  in  the  presence  of  large  quanti- 
ties of  oxygen.  It  is  influenced  by  the  tem- 
perature, being  much  more  rapid  when  the 
water  is  warm.  A  certain  length  of  time  is 
necessary  also  for  the  production  of  offensive 
conditions.  It  is  therefore  evident  that  such 
conditions  will  not  exist  if  the  sewage  is  car- 
ried rapidly  away  before  suflicient  time  has 
elapsed  for  a  materia!  reduction  in  the  quan- 
tity of  oxygen  itself  in  the  water  and  that 
the  low  temperature  of  the  lake  water,  tend- 
ing to  increase  the  rapidity  of  bacteria  growth. 
.•'ssists  in  maintaining  the  supply  of  ox\-gen. 
If  the  excess  of  o.xygen  cannot  be  provfded 
or  if  for  other  reasons  it  is  not  desirable  that 
sewage  be  discharged  into  the  rivers,  it  is 
necessary  to  resort  to  methods  of  treatment 
which  may  be  divided  into  two  classes— those 
bv  which  the  organic  matters  are  taken  out  ' 
of  the  sewage  and  those  by  which  they  are 
transformed  either  into  mineral  matters  or 
into  more  stable  organic  compounds  which  de- 
compose so  slowly  that  they  do  not  use  up 
the  available  supply  of  oxygen  in  the  water 
into  which  the  sewage  is  discharged. 

Ccm/^ariso>i  of  Various  Projects  of  Pis- 
fora/,— Before  deciding  on  the  project  thai: 
has  been  recommended  for  adoption,  various 
studies  were  made  of  possible  projects 
for  sewage  disposal  which  were  compared 
with  respect  to  the  relative  advantages  and 
disadvanta.ges  and  costs,  .^s  a  matter  of  rec- 
ord some  of  these  projects  are  described 
briefly. 

Project  1  :  Partial  Purification  on  the  Kin- 
ijickinnic  Tr.act :  Effluent  to  South  Point  Out- 
fall.—  .Vccording  to  this  project  there  would 
be  a  high  level  system  of  intercepting  sewers. 
so  located  as  to  collect  the  sewage  from  a 
large  part  of  the  city  and  convoy  it  by  grav- 
ity   to    land    near    the    Kinnickinnic    pumping 
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station.  Tiierc  would  .iKn  he  a  system  of 
low  level  intercepting  .sewers  to  collect  the 
sewage  from  the  low  areas  of  the  city  in- 
cluding a  large  part  of  the  manufacturing 
di.stricts.  and  convey  it  hy  gravity  to  the  pump- 
ing station  at  the  Kiiniickinnic  tract.  Here 
sedimentation  tanks  would  lie  constructed  for 
the  clarification  of  the  sewage.  The  high  level 
sewage  would  flow  into  the  tanks  hy  gravity, 
but  the  low  level  sewage  would  be  pumped  in- 
to them.  The  partially  clarified  effluent  would 
lie  conveyed  b\  the  gra\  ity  tunnel  to  a  point  in 
the  lake  below  the  sin-face  about  -10  ft.  and  at 
a  distance  of  about  i'.lHMi  ft.  from  the  shore. 
The  first  cost  of  the  work  imolved  in  this 
project,  including  intercepting  sewers,  pump- 
ing stations,  sedimentation  tanks  and  outfall 
sewers,  as  well  ;is  land,  engineering  and  con- 
tingencies, was  estimated  to  be  $7,.")36,9T7,  the 
annual  charge?  including  interest,  deprecia- 
tion and  operating  expenses  were  estimated 
to  be  $34"i.S'23.  The  project  is  similar  to  the 
one  finally  chosen  for  recommendation  to  the 
city  and  described  later,  hut  it  makes  no  pro- 
vision for  the  installation  of  sprinkling  filters 
or  other  form  of  purification  for  the  future. 
Project  2:  Sedimentation  at  the  Kinnick- 
innic  Tract  and  Further  Purification  at  the 
.Austin  Tract. — This  project  involves  the  con- 
struction of  systems  in  high  and  low  level 
interce])ting  sewers,  pumping  stations  and 
sedimentation  basins  at  the  Kinnickinnic  tract, 
as  in  project  No.  1,  but  the  tank  effluent,  in- 
stead of  being  discharged  directly  into  the 
lake,  would  be  pimiped  td  land  south  of  and 
outside  of  the  city  known  as  the  .\ustin 
tract  and  furtiier  imrified  there  by  passing 
It  through  perciil.ating  filters  and  finally  set- 
tlin.g  basins.  The  effluent  from  these  works 
would  be  conveyed  to  the  lake  at  a  point  off 
South  point,  as  in  project  No.  1,  but  would  be 
dischar.eed  somewhat  nearer  the  shore  and  in 
water  of  less  depth.  The  total  estimated  cost 
of  the  construction  for  this  project  would 
be  S0,l(>n.027.  The  annual  charges,  depre- 
ciation, etc..  are  estimated  to  be  $032,203.  The 
cost  of  pumping  alone  is  estimated  to  he 
$1,")0.100  per  annum,  .'\side  from  the  fact  that 
the  .\ustin  tract  may  in  the  future  he  sur- 
rounded by  a  residential  district,  it  was  also 
believed  that  for  the  present  it  is  not  neces- 
sary to  inirify  the  sewage  hy  the  use  of  per- 
colatin.g  filters,  in  view  of  the  opportiniity  to 
ntili;:e  the  flushing  water  from  the  Kinnick- 
innic works  for  temporary  dilution. 

Project  3:,  Sedimentation  at  Jones'  Island. 
Effluent  to  South  Point  Outfall.— According 
to  this  project  the  sewage  from  a  large  part 
of  the  city  would  be  collected  in  the  system 
of  high  level  intercepting  sewers  and  con- 
veved  hv  gravity  to  sedimentation  tanks  lo- 
cated at  the  northerly  end  of  Jone='  Island 
The  sewage  from  the  low  level  districts  would 
he  collected  in  the  system  of  low  level  in- 
tercepting sewers  and  conveyed  by  gravity 
into  an  enlarged  pumping  station  at  Jones' 
Island  and  discharged  into  the  sedimentation 
hasins.  The  etifluent  would  flow  by  gravity 
from  here  to  a  conduit  constructed  along  the 
shore  i>f  the  lake  to  a  subaqueous  tunnel 
under  the  lake  as  referred  to  in  Project  No. 
1  The  cost  of  these  works  is  estimated  at 
$7,441  .f)">0  and  the  annual  charges  $.354,646. 
.Although  this  plan  had  many  favorable  as- 
pects, it  was  found  that  it  would  interfere 
to  some  extent  with  the  proposed  plans  for 
the  development   of  a   harbor. 

Project  4:  Sedimentation  and  Further 
Purification  at  Jones'  Island.— According  to 
this  project  the  sewage  would  be  collected 
hy  a  system  of  high  and  low-  level  intercepting 
sewers  and  conveyed,  to  Jones'  Island  and 
clarified  just  as  in  project  No.  3.  but  the 
effluent  from  the  sedimentation  basins  before 
heing  discharged  through  the  outfall  sewer 
would  be  further  purified  by  passing  it 
through  percolating  sewers  adjoining  the  sedi- 
mentation buildings  on  the  island.  The 
•  ffluent  from  these  filters  would  be  conveyed 
li\  gravitv  to  an  outlet  at  the  South  point, 
shorter  and  much  less  expensive  than  in  proj- 
ect No.  3.  It  is  estimated  that  the  cost  of 
works  for  this  project  would  be  $7,044.90o 
and  the  annual  charges  w-ould  be  $413,-2."i7. 
"More  land  would  be  required  at  Jones'  Island 


fur  this  project  than  for  that  of  No.  3  and 
the  same  objections  are  found  for  both  proj- 
ects. 

Project  ■'i :  Sewa.ge  Purification  on  the 
.Austin  and  Evergreen  Park  Tracts. — Accord- 
ing to  this  project  the  sewage  of  the  city 
would  not  all  be  conveyed  to  one  point  but 
the  city  would  be  .divided  into  two  sections. 
.A  considerable  part  of  the  sewage  from  the 
highway  districts  of  the  north  side  of  the 
city  would  be  collected  in  a  system  of  high 
level  intercepting  sewers  and  conveyed  in  a 
northely  direction  to  sand  in  the  vicinity 
of  Evergreen  Park,  or  it  would  be  conducted 
through  sedimentation  tanks  and  be  further 
purified  by  percolating  filters.  The  effluent 
would  be  discharged  in  the  Milwaukee  River 
and  the  sewage  from  the  low  level  system 
and  the  south  side  of  the  city  would  be  con- 
veyed to  the  Kinnickinnic  tract  and  pumped 
to  sedimentation  basins  as  described  in  the 
previous  projects.  The  effluent  from  these 
latter  works  would  then  be  pumped  to  the 
Austin  tract  and  further  purified  by  perco- 
lating filters.  The  effluent  from  the  Austin 
tract  would  be  discharged  into  the  lake  at 
South  point  through  a  comparatively  short 
outlet.  The  cost  of  the  construction  of  these 
works  would  be  $8,348,6."i."j  and  the  annual 
charges  would  be  $o27,144. 

THE     PR0.TFCT     RF.COM  VfEXDF-Il     FOR     SEW.VGF,     DIS- 
POSAL. 

Synopsis. — The  works  recommendeil  for  the 
solution  of  the  sewage  disposal  problem  may 
lie  grouped  into   four  classes,  as  follows : 

(T)  The  building  of  a  flushing  tunnel  and 
pumping  station  for  furnishin.g  a  sufficient 
supply  of  lake  water  to  flush  the  Menomonee 
River,  canals  and  slips,  and  thus  prevent  them 
from  being  made  foul  by  the  overflows  of 
storm  water  and  sewa,ge  and  the  small  dry 
iveather  sewage  flows  which  will  inevitably 
escape    interception. 

(2)  The  construction  of  a  .system  of  in- 
tercepting sew-crs  to  collect  the  sewage  and 
conduct  it  to  a  purification  plant,  thus  pre- 
venting its  discharge  into  the  rivers.  A  pump- 
in.g  station  will  be  required  to  lift  the  sew- 
age from  the  low  level  intercepters  to  the 
sedimentation  basins. 

(3)  The  construction  of  a  purification 
plant  which  will  remove  the  suspended  luat- 
ter  from  the  sewage  and  disinfect  the  effluent 
to  destroy  the  pathogenic  germs  contained 
in  it  It  may  be  necessary  ultimately  to  stip- 
plement  'uch  a  process  by  treatment  with 
chemicals  or  in  percolating  bacteria  beds  for 
ihe  purpose  of  removing  more  completely  the 
finely  divided  organic  matter  in  suspension 
or  that  which  is  dissolved. 

(4j  The  building  of  an  outfall  sewer  from 
the  purification  plant  located  on  the  Chase 
tract  to  the  shore  of  Lake  Michigan  ;  thence 
a  subaqueous  tunnel  to  a  point  near  the  Black 
Can  Buoy:  thence  two  comparatively  small 
steel  pipelines  laid  in  the  bed  of  the  lake  and 
jirovided  with  numerous  orifices  through 
which  the  puriiied  sewage  will  be  discharged 
at  a  depth  of  about  40  feet  over  a  distance  of 
approximately  3.00ii  ft.  easterly  of  the  Black 
Can  Buov. 

The  Frcsciil  .S>.?/r)«.— There  are  now  con- 
structed as  integral  parts  of  the  sewer  system 
of  the  citv,  '<"  district  sewer  systems.  In  a 
general  way  a  sewer  district  comprises  the 
area  draining  to  one  trunk  sewer.  Such  sew- 
ers are  frequently  laid  in  the  bottoms  of  val- 
leys substantially  parallel  to  natural  water- 
courses. From  the  trunk  sewers  sub-mains 
and  lateral  sewers  are  extended  to  serve  the 
various  streets  in  the  district.  In  some  cases 
a  number  of  parallel  streets  slope  toward  the 
rivers  and  the  sewers  are  built  independently 
of  each  other,  or  two  or  more  streets  are 
grouped  into  :i  sni.ill  system  havin,g  a  com- 
mon outlet. 

Nezv  liiti'r,  rrl'iifl  Srwcrs. — The  sewage 
from  various  p.irts  of  the  city  is  thus  col- 
lected and  discharged  at  different  points  by 
means  of  many  trunk  sewers.  At  the  present 
time  everv  trunk  sewer  discharges  directly 
into  the  lake,  rivers,  or  the  intercepters  which 
r.re  alreadv  built      For  the  purpose  of  collect- 


ing and  conveying  the  sewage  to  the  disposal 
area  it  is  necessary  to  construct  additional 
intercepters  to  receive  the  sewage  from  the 
present  trunk  sewers.  Such  intercepters  are 
necessarily  laid  at  a  lower  elevation  than  the 
trunk  sewers  so  th;il  the  sewage  may  flow 
by  gravity   into  them. 

The  intercepters  are  not  to  be  of  sufficient 
capacity  to  carry  storm  water  in  excess  of 
the  maxinuun  rate  of  sewage  after  the  city 
reaches  the  size  upon  which  the  designs  have 
been  liased.  They  will,  therefore,  accommo- 
date but  a  small  portion  of  the  flow  in  the 
trunk  sewers  in  time  of  storm,  and  it  will  be 
necessary  to  provide  controlling  apparatus  by 
which  the  quantity  of  sewage  admitted  to  the 
intercepters    may    be    regulated. 

The  topography  of  the  city  is  such  that  it 
will  lie  possible  to  convey  the  sewage  from 
about  one-half  of  the  ultimate  area  to  the 
purification  works  by  gravity,  and  accordingly 
high  and  low  level  systems  of  intercepters 
have  been  designed. 

A  large  portion  of  the  main  high  level  in- 
tercepters will  be  parallel  to  low  level  inter- 
cepters, and  will  intercept  the  flow  in  the 
trunk  sewers  which  will  also  be  connected  at 
a  lower  elevation  farther  down  the  slope,  with 
the  low  level  intercepters.  In  this  way  the 
sewa.ge  from  a  large  portion  of  the  area 
drainin.g  at  first  into  the  low  level  intercep- 
ters will  lie  transferred  into  the  high  level 
intercepters,  leaving  the  full  capacity  of  the 
former  to  provide  for  the  flow  from  the  low- 
level  areas  and  other  districts  to  be  served 
permanently  by  them. 

As  soon  as  the  high  level  intercepter  is  built 
and  all  connections  made,  the  quantity  of 
sewage  to  be  pumped  will  be  materially  re- 
duced, and  there  should  be  a  corresponding 
reduction  in  the  cost  of  operating  the  pump- 
in,g   station. 

One  incidental  .-idvantage  of  the  double  sys- 
tem will  be  that  in  case  regulators  on  the 
high  level  line  become  clogged  or  otherwise 
disabled,  the  flow  can  be  temporarily  allowed 
to  pass  down  to  the  lower  intercepter  throu.gh 
which  it  will  flow  to  the  pumping  station, 
thus  avoiding  its  discharge  into  the  rivers. 

It  is  the  intention  that  the  low  level  inter- 
cepters shall  be  liuilt  some  years  before  the 
main  high  level  intercepters,  the  latter  to  be 
constructed  when  the  former  becomes  over- 
ta.xed  or  the  cost  of  pumping  becomes  greater 
than  the  lixed  char.ges  upon  the  high  level 
system. 

Rtgulators. — Various  types  of  regulators 
have  been  devised,  but  for  the  purpose  of  il- 
lustrating the  method  of  operation  it  will  be 
suflicient  to  describe  one,  the  Boston  type. 
The  structure  consists,  in  brief,  of  an  orifice 
with  the  intercepting  sewer,  regulating  gate, 
float  to  automatically  operate  the  gate  and  a 
tell-tale  pipe  through  which  the  height  of  sew- 
age in  the  intercepting  sewer  is  communi- 
cated to  the  float  chamber.     See  Fig.  2. 

The  orifice  in  the  trunk  sewer  is  designed 
of  sufficient  capacity  to  allow  the  proper 
cpiantity  of  sewage  to  pass  through  it.  In 
some  cases  it  is  necessary  to  provide  a  law- 
dam  in  the  trunk  sewer  at  a  point  immediate- 
ly below-  the  orifice  to  assist  in  diverting  the 
sew-age.  The  pipe  leading  from  the  orifice 
may  pass  through  the  regulating  chamber  and 
thence  to  the  intercepting  sewer.  The  reg- 
ulatin.g  .gate  seats  against  a  cast  iron  nozzle 
which  forms  the  orifice  in  the  trunk  sewer. 
This  gate  is  carried  on  the  end  of  a  lever. 
lo  the  other  end  of  which  is  attached  a  large 
flo.it  which  rises  and  falls  in  the  float  cham- 
ber with  the  rise  and  fall  of  the  sewage  in  the 
intcrceptin.g  sewer,  the  communication  of  the 
height  of  sewage  between  the  intercepting 
sewer  and  the  float  chamber  being  accom- 
plished by  means  of  a  tell-tale  pipe  of  small 
size  which  connects  the  two.  Thus,  as  the 
depth  of  sewage  in  the  intercepting  sewer  in- 
creases in  time  of  storm,  the  float  is  raised 
and  correspondingly  the  gate  is  lowered  or 
closed.  When  the  intercepter  is  as  nearly 
full  as  described,  the  gate  through  which  the 
sewage  into  the  intercepter  and  at  the  same 
time  causing  the  sewa.ge  and  stonn  water  to 
flow-  past   the   orifice   through   the  lower   part 
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of  the  original  trunk  sewer  into  the  river. 
Pumt>iiiii  Stalioii. — The  pumping  station 
will  be  locntci:!  upon  the  Chase  tract  and  close 
to  the  Kinnickinnic  River  so  that  coal  can  be 
unloaded  directly  from  steamers  into  the 
bunkers.  Its  proximity  to  the  flushing  pump- 
ing station  assures  an  abundant  supply  of 
clean,  cool,  lake  water  for  steam  generating 
and  condensing  purposes. 

The  sewage  will  pass  through  the  grit 
chambers  and  screens  before  reaching  the 
pumps,  so  that  it  will  be  free  from  materials 
which  may  unduly  wear  or  damage  the  ma- 
chinery. 

The  invert  of  the  main  low  level  sewer  will 
be  at  elevation  18.  and  the  surface  of  the  wa- 
ter in  the  tanks  will  ordinarily  be  at  elevation 
24,  although  at  times  of  ma.ximuni  flow  (SOU 
million  gallons  per  day)  it  is  planned  to  raise 
the  water  to  elevation  2o.  The  main  low 
level  intercepting  sewer  will  be  10  ft.  in 
diameter,  and  it  may  be  assumed  that  the  sew- 
age in  the  grit  chambers  will  be  at  elevation 
14,  or  that  it  will  be  4  ft.  deep  in  the  iiuer- 
cepter  at  its  lower  end.  The  ordinary  lift  on 
the  pumps  will,  therefore,  be  about  38  ft. 

The  minimum  rate  at  which  sewage  will 
reach  the  pumping  station  from  the  low  level 
intercepters  during  the  earlier  years  will  be  in 
the  vicinity  of  25  million  gallons  per  day, 
which  will  occur  at  night  and  in  dry  weather. 
The  corresponding  maximum  rate  will  prob- 
ably be  from  oU  million  gallons  per  day  to  75 
million  gallons  per  day,  while  in  time  of 
storm  the  main  low  level  intercepter  (the 
one  to  be  built  first)  will  run  full,  the  rate  of 
flow  being  about  KiO  million  gallons  per  day. 
The  ultimate  capacity  of  all  the  low  level 
intercepters  reaching  the  pumping  station,  will 
be  about  180  million  gallons  per  day,  which 
is  the  maximum  rate  at  which  sewage  will  be 
pumped.  The  average  rate  of  sewage  flow 
during  the  earlier  years  will  probably  be  be- 
tween 25  and  od  million  gallons  per  day,  and 
in   li'SO   about   100  million  gallons  per   day. 

Taking  into  consideration  all  the  conditions, 
it  has  been  deemed  wise  to  provide  three 
pumping  engines,  each  of  the  capacity  of  25 
million  gallons  per  day,  and  two  others  hav- 
ing a  capacity  of  50  million  gallons  per  day 
each,  making  the  combined  capacity  of  the 
pumps  175  million  gallons  per  day,  or  slight- 
ly less  than  the  ultimate  requirements.  They 
will,  how-ever,  be  ample  for  many  years,  and 
the  station  should  be  made  large  enough  to 
accommodate  two   additional   units. 

Vertical  centrifugal  pumps,  so  placed  that 
the  sewage  will  flow  to  the  impellers,  seem  to 
us  to  be  best  adapted  to  this  service.  If  the 
quantity  of  sewage  to  be  pumped  were  uni- 
form or  even  as  nearly  uniform  as  it  will  be 
during  dry  weather,  we  should  advise  the 
use  of  steam  engines  for  driving  all  of  the 
pumps.  In  view  of  the  fact,  however,  that 
upon  very  short  notice  the  flow  may  be  in- 
creased from  a  minimum  of  25  million  gallons 
to  a  maximum  of  180  million  gallons  per  day, 
and  the  consequent  expense  and  impractica- 
bility of  having  available  at  the  moment  it  is 
required  a  sufficient  quantity  of  steam  for 
pumping  so  large  a  quantity,  we  would  sug- 
gest that  both  steam  and  gas  engines  be  con- 
sidered for  this  service.  We  have,  therefore, 
included  in  the  estimate  three  steam  pumps, 
tW'O  of  25  millioiv  gallons,  and  one  of  50  mil- 
lion gallons  capacity,  with  the  necessary  hori- 
zontal triple  expansion,  condensing  engines 
and  boiler  plant,  and  two  gas  engine  units, 
one  of  25  million  gallons  and  one  of  50  mil- 
lion gallons  capacity.  The  steam  engines  will 
be  used  for  the  regular  pumping,  while  the 
gas  engines  will  be  held  in  reserve  for  pump- 
ing the  storm  flows. 

The  pumping  station  will  contain  the  neces- 
sary sludge  pumping  machinery  and  a  lighting 
plant  for  furnishing  light  about  the  station 
and  purification  works.  .\  machine  shop  for 
making  repairs  to  gates  and  machinery,  and 
suitable  offices  and  laboratories,  properly 
equipped,  will  be  provided. 

Site. — A  very  thorough  study  has  been 
made  of  all  sites  available  for  purification 
works,  in  or  near  the  city.  After  consider- 
ing   the    various    advantages    and    disadvan- 


tages of  each,  it  was  decided  that  the  Kin- 
nickiimic  tract  is  particularly  well  adapted  for 
use  for  a  pumping  station  and  purification 
works.  It  lies  west  of  the  Kinnickinnic  Riv- 
er and  between  Chicago  Road  and  Lincoln 
.■\ve.  It  is  directly  across  the  river  from  the 
present  Kinnickinnic  flushing  pumpin.g  station. 
Its  elevation  varies  from  8  or  0  ft.,  near  the 
river,  to  nearly  50  ft.  at  the  westerly  side. 
It  was  formerly  used  for  a  brick  yard  and 
an  area  of  appro.ximately  20  acres  has  been 
excavated  to  an  average  elevation  of  15.  The 
material  is  a  very  compact  clay  which  grad- 
uallv  hardens  into  a  shale  at  elevation  about 
;^0.  As  the  site  is  near  the  C.  &  N.  \V.  R,  R. 
location,  the  railroad  facilities  are  excellent 
for  delivery  of  building  materials  and  sup- 
plies to  be  used  in  constructing  and  operat- 
ing the  plant,  and,  if  found  desirable,  for 
hauling  sludge  away  for  disposal  upon  land. 
Being  adjacent  to  the  navigable  portion  of  the 
Kinnickinnic  River,  it  will  also  be  possible 
to  deliver  supplies  and  remove  sludge  by  l)oat. 
Its  area  is  approximately  .SO  acres  and  it  has 
.  a  river  frontage  of  about  2,000  feet,  available 
for  docking  purposes. 

Grit  duunhers. — The  sewage  when  deliv- 
ered at  the  purification  works  will  be  dis- 
charged into  grit  chambers.  There  will  be 
two  sets  of  these  chambers,  one  at  a  low- 
level  intercepter,  before  it  is  pumped,  and 
another  at  a  higher  elevt.;ion  to  receive  the 
-sewage  from  the  high  level  intercepters  before 
it  flow-s  to  the  sedimentation  tanks.  These 
chambers  are  so  designed  that  the  velocities 
through  them  will  be  20  ft.  per  minute  which 
w-ill  be  sufficiently  low  to  permit  the  precipi- 
tation of  sand  and  the  coarser  solid  matters. 
The  length  of  flow  through  the  chambers  will 
be  about  40  ft.  The  bottoms  of  these  cham- 
bers will  be  several  feet  lower  than  the  in- 
verts of  the  sewers  to  provide  sufiicient  room 
for  the  storage  of  the  sediment  until  such 
time  as  it  is  removed. 

The  grit  chaiubers  will  be  cleaned  by  means 
of  dredges,  which  will  remove  the  sediment 
without  necessitating  drawing  down  the  sew- 
age. As  these  chambers  are  located  close 
to  the  Kinnickinnic  River,  the  refuse  may  be 
loaded  directly  into  barges  and  towed  far' out 
into  the  lake  and  there  emptied.  It  will  also 
be  possible,  if  found  desirable,  to  provide  a 
railroad  siding  so  that  the  refuse  may  be 
loaded  onto  cars  and  carried  out  into  the 
country  and  disposed  of  upon  suitably  located 
land.  Such  a  method  of  disposal  does  not 
now  seem  necessary  and  it  is  a  fact  that 
very  large  quantities  of  similar  refuse  are 
dredged  from  the  rivers  and  deposited  in 
the  lake.  We  would  recommend  that  such 
niatter,  as  well  as  that  dredged  from  the 
rivers,  be  carried  from  ten  to  twenty  miles 
ofi^  shore  instead  of  being  dumped  within 
three  miles,  as  is  the  practice  at  the  present 
time. 

Screens. — Between  the  low  level  grit  cham- 
bers and  the  pumping  station,  and  between 
the  high  level  grit  chambers  and  sedimenta- 
tion tanks,  screens  will  be  provided  for  re- 
moving from  the  sewage  any  coarse  floating 
matter  which  may  prove  injurious  to  the 
pumps,  or  w'hich  would  be  objectionable  in 
the  tanks  or  might  float  in  the  lake  after  its 
discharge.  Such  screens  may  be  mechanically 
cleaned,  and  screenings  removed,  from  the 
sewage  may  be  disposed  of  with  the  refuse 
from  the  grit  chambers. 

Sedimentation  Tanks. — The  tanks  have 
been  designed  of  the  shallow  rectangular  type, 
though  it  is  recognized  that  by  the  time  work- 
ing drawings  are  to  be  prepared  the  merits 
of  other  types  of  tanks  now  being  developed 
may  have  been  sufficiently  demonstrated  in 
this  country  to  warrant  their  adoption  in  Mil- 
waukee. 

The  tanks  are  arranged  in  two  series  so 
that  during  the  first  few  years  of  operation 
when  the  effluent  is  discharged  into  the  Kin- 
nickinnic River,  the  sewage  may  first  be 
roughly  clarified  in  the  primary  tanks,  then 
receive  the  disinfecting  solution  and  later 
have  a  period  of  contact  in  the  secondary 
tanks  in  which  some  further  sedimentation 
will   take   place.      Sufficient   tank   capacity    has 


been  provided  for  a  flow  of  100,000,000  gal- 
lons of  sewage.  This  quantity  it  is  estimated, 
may  be  received  continuously  bv  1930  for 
periods  of  one  or  two  months  at  a' time.  The 
flow  through  the  tanks  at  such  times  will  be 
at  the  rate  of  aliout  80  lineal  feet  per  hour, 
although  it  will  be  somew-hat  reduced  during 
the  dryer  portions  of  the  year  when  the  flow 
will  be  less.  During  storms  the  intercepting 
sewers  will,  for  a  tiine,  run  full  and  the 
flow  of  sewage  will  be  increased  to  a  rate  of 
from  180,000,000  to  300,000,000  gals,  in  24 
hours,  according  to  the  proportion  of  the  in- 
tercepting system  constructed.  The  velocity 
of  flow  in  the  tanks  at  such  times  will  lie 
increased  to  from  140  to  240  feet  per  hour. 
Under  such  conditions  the  efficiency  of  the 
sedimentation  process  w-ill  be  slightly  reduced, 
but  it  is  believed  that  sufficient  tanks  have 
been  provided  to  prevent  a  rate  of  flow  suffi- 
cient to  carry  out  with  the  effluent  the  heav- 
ier  suspended   matter. 

The  tanks  as  designed  will  have  a  depth 
of  0  ft.  at  the  inlet  end  and  7  ft.  at  the  outlet. 
They  will  be  provided  with  suitable  baffles 
and  sludge  dams  to  prevent  the  escape  of 
floating  matter  and  facilitate  the  removal  of 
sludge. 

With  this  system  of  tanks  and  careful  at- 
tention to  their  operation,  particularly  to  the 
removaj  of  sludge,  it  is  believed  that  from 
30  to  50  per  cent  of  the  suspended  matter 
will  be  removed  from  the  sewage. 

While  the  first  installation  will  include  but 
thirty  tanks  and  is  designed  of  a  capacity 
sufficient  to  serve  the  city  until  1930,  all  the 
channels  and  conduits  which  cannot  be  read- 
ily enlarged,  should  be  designed  for  the  maxi- 
mum ultimate  quantity  of  sew'age  which  can 
be  discharged  by  both  the  high  and  low  level 
interccptin.g  systems.  It  is  estimated  that  by 
1!I30  the  city  will  have  reached  a  size  which 
will  warrant  the  enlargement  of  the  purifica- 
tion plant,  W'hich  can  be  accomplished  by  the 
construction  of  one  additional  series  of  fifteen 
basins.  No  material  changes  in  the  plant 
previously  built  will  be  necessary  at  that 
time.  The 'Chase  tract  is  of  ample  size  to- 
accommodate  the  large  plant  which  may  be 
required   after   1930. 

The  grit  chambers,  sedimentation  tanks  and' 
sludge  storage  reservoirs  with  appurtenant 
structures,  w-ill  be  built  of  Portland  ceiuent 
concrete  generally  reinforced  with  steel.  The 
sedimentation  tanks  w-ill  be  covered  by  a 
groined  arch  roof  constructed  of  concrete.  A. 
row-  of  columns  will  be  required  to  support 
the  roof  midway  between  the  walls  of  each 
basiii.  These  w-ill  be  so  designed  as  to  cause- 
as  little  disturbance  to  the  flow  of  sew-age 
as  possible.  Low  buildings  will  be  construct- 
ed over  the  influent  and  effluent  conduits  and 
extend  for  a  short  distance  over  the  ends  of 
the  basins  so  that  the  character  of  the  sew- 
age at  various  stages  may  be  observed.  The- 
.gates  for  controlling  the  flow  of  sewage  and' 
sludge  will  also  be  located  in  these  buildings. 

Disinfecting  Plant. — Sedimentation  cannot 
be  depended  upon  to  remove  a  very  large  pro- 
portion of  the  bacteria  contained  in  sewage. 
In  view  of  the  fact  that  pathogenic  germs  may 
be  present  in  the  effluent,  and  that  there  is 
a  possibility  that  the  water  supply  may  be  oc- 
casionally contaminated  by  it.  disinfection  of 
the  effluent  is  w-arranted,  at  least  w-hile  it  is 
being  discharged  into  the  Kinnickinnic  River. 

The  disinfecting  station  will  be  provided' 
with  sufficient  storage  room  for  the  necessary 
(juantity  of  bleaching  powder,  suitable  tanks 
for  mixing  and  measuring  the  disinfecting 
solution  and  the  necessary  stirring  appara- 
tus. If  the  effluent  from  the  purification 
works  is  to  be  discharged  into  the  Kinnickin- 
nic River,  during  the  first  few  years  of  opera- 
tion, while  the  quantity  of  sewage  will  be 
comparatively  small,  it  will  be  advisable  to 
use  the  tw-o  sets  of  basins. in  series  so  that 
the  disinfectant  may  be  added  to  the  sewage 
after  the  coarser  suspended  matter  has  been 
removed  and  sufficiently  lon.g  before  it  is  dis- 
charged into  the  river  to  provide  a  suitable 
period  of  contact.  The  disinfecting  solution 
will  be  discharged  into  the  sewa.ge  as  it  flows 
from    the    first    series   of    settling   basins.      It 
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will  be  thoroughly  1111  \url  wiih  the  iewase  be- 
fore entering  the  st-coni  series  of  basins 
through  which  it  will  ;)a^s  under  ordinary  con- 
ditions in  a  period  nf  about  two  hours,  thus 
providing  an  ample  period  of  contact  before 
the  etfluent  is  discharged  into  the  Kinnickin- 
nic  River. 

Outfall  Sciccr. — The  outfall  sewer  will  ex- 
tend from  the  purification  works  to  a  point 
about  1%  miles  from  shore  east  of  the  Black 
Can  Buoy,  which  is  located  about  one  mile 
off  the  shore  nearly  oposite  St.  Francis  Col- 
lege. 

The  settling  tanks  have  licen  placed  at  such 
elevation  that  the  surface  of  tlie  water  in 
them  will  ordinarily  lie  .4  feet  above  datum, 
and'2'j  ft.  at  times  of  maximum  rate  of  flow, 
makes  it  possible,  by  buildin,g  the  outfall  of 
large  size  and  at  a  flat  slope,  to  deliver  the 
effluent  at  the  shore  of  the  lake  at  such  ele- 
vation that  it  can  be  passed  through  percolat- 
ing beds  for  further  purification,  providing 
the  beds  are  biiilt  upon  "made"  land  along 
the  shore. 

.•\s  it  leaves  the  purification  works  the  out- 
fall will  be  laid  in  the  form  of  an  inverted 
siphon  under  the  Kinnickinnic  River,  and 
thence  in  trench  or  tunnel,  as  its  depth  below 
the  surface  may  dictate,  for  a  distance  of 
about  lo,5fK)  ft.  to  the  shore  of  the  lake. 
Throughout  this  distance  it  will  be  equivalent 
in  cross-sectional  area  to  a  circular  sewer  13 
ft.  in  diameter,  although  it 'may  be  either  of 
the  "horseshoe,"  or  the  "semi-elliptical"  tpye. 
It  will  have  a  hydraulic  gradient  of  1  in  .3333, 
and  a  capacity  of  30n,000,00ii  gals,  in  twenty- 
four  hours,  its  crown  elevation  at  the  tanks 
will  be  20,  and  at  the  lake  shore  about  20.34. 

Xear  the  lake  shore  a  drop  chamber  will  be 
constructed  to  connect  with  that  portion  of 
the  outfall  which  will  be  laid  below  the  bot- 
tom of  the  lake.  The  difference  in  elevation 
of  these  two  adjacent  sections  will  be  about 
lit  ft.  at  the  drop  chamber. 

Siihagiicons  Outlet  Into  the  Lake. — From 
the  drop  chamber  to  the  Black  Can  Buoy  the 
sewer  will  be  constructed  13  ft.  in  diameter 
'lightly  below  the  bottom  of  the  lake,  and 
will  probably  be  built  in  tunnel.  The  depth 
of  the  lake  along  this  line  is  about  lo  ft.  at 
mean  low  water.  .\t  the  outer  end  of  this 
section  a  crib  will  be  constructed  from  which 
two  steel  pipes  about  ■")  ft.  in  diameter  will 
lie  laid  just  under  the  bottom  of  the  lake  for 
a  distance  of  3.000  ft.  These  pipes  will  be 
laid  in  dredged  trenches,  and  will  be  from 
3.5  to  40  ft.  or  more  below  mean  low  water. 
They  will  be  provided  with  orifices,  spaced 
about  loO  ft.  apart,  through  which  the  sew- 
age will  flow   into  the  lake. 

On  account  of  the  expensive  character  of 
the  work,  the  subaqueous  portion  of  the  out- 
fall, from  the  drop  chamber  to  the  Black  Can 
Buoy,  has  been  kept  large,  so  that  if  the  per- 
colating beds  are  built  it  will  be  of  ample  ca- 
pacitv  for  carrying  the  maximum  rate  of  flow 
provided  for  in  the  intercepting  system  and 
purification  works.  The  head  noon  the  steel 
jiipes  will  be  such  that  they  will  have  a  ca- 
pacity practicallv  equal  to  that  of  the  tunnel 
until  the  percolatin.g  beds  are  built,  after 
which  time  additional  pipes  will  be  required, 
extending  from  the  Black  Can  Buoy  easterly 
a  distance  equal  to  that  of  the  two  pipes  first 
laid. 

The  route  selected  fnr  the  subaqueous  por- 
tion of  the  outfal!  and  the  location  of  the 
■teel  pipes  are  ideal  for  the  purpose.  The 
fact  that  the  water  is  shiillow-  from  the  shore 
to  the  Black  Can  Buoy  may  prove  a  great 
advantage  in  buildin.tr  the  masonry  conduit  as 
it  may  make  it  possible  to  construct  the  con- 
duit either  as  a  single  or  twin  pipe  in  a 
dredsjed  trench.  If  it  should  finally  be  de- 
cided to  build  this  p'lrtion  of  the  outfall  in 
tunnel,  the  bottom  of  the  lake  is  at  so  hi.gh 
an  elevation  that  it  will  not  be  necessary  to  go 
to  such  an  extreme  denth  as  would  be  neces- 
sary in   an_v  other  available   locality. 

The  conditions  are  such  that  the  steel  iiipes 
through  which  the  sewage  is  discharged  can 
be  located  far  from  shore  and  in  deep  water, 
which  are  decided  advantages.  They  will  be 
a  long  distance,  about  five  miles,  from  the  wa- 
ter  works   intake.      They   are,   however,   com- 


paratively close  to  the  water  works  intake 
of  the  town  of  Cudahy  and  for  that  reason  it 
is  probable  that  the  cuy  of  Milwaukee  should 
enter  into  an  agreement  to  furnish  the  town 
with  a  supply  of  pure  water  or  to  compensate 
it  for  building  suitable  water  filters.  The 
distance  to  the  water  works  intake  of  South 
Milwaukee  is  about  the  same  as  to  the  Mil- 
waukee  intake   and   it   is   not   anticipated   that 


from  the  shore,  or  40u  ft.  beyond  the  easter- 
ly line  of  the  projected  park.  Here  an  in- 
take crib  will  be  constructed  in  the  lake 
with  boards  of  ample  size  for  taking  water 
at  a  low  velocity  and  with  coarse  screens  to 
remove  any  large  objects  that  might  enter  the 
pumps.  From  the  crib  a  conduit  11  ft.  in 
diameter  and  having  a  capacity  of  2,000,000 
gals,  per  day,  will  extend  under  the  proposed 


'-feadwall 


Drq  Weather  flow 


To  Infercepfer 

EngConfg 


Common 
3etver 


Tel  I  Tale  Pipe 
Section  AB 


Fig  2 — Boston   Type   Regulator. 


any  additional  burden  w-ill  lie  placed  upon 
the  water  iilters  now  in  operation. 

Another  advantage  of  the  location  is  that 
it  is  outside  present  and  possible  future  har- 
bor breakwaters  and  when  it  is  put  into  use 
and  sewage  excluded  from  the  river,  the  new 
constant  source  of  contamination  of  the  har- 
bor waters  will  be  forever  removed  except 
so  far  as  storm  and  unavoidable  overflows 
may  cause  occasional  and  comparatively  sli.ght 
contamination. 

The  outlet  will  Ik-  sufficiently  far  from  the 
shore  to  be  outside  the  region  of  any  sh'^re 
drift.  This  drift  is  slight  and  yet  if  it  exists 
it  will  have  a  tendency  to  hold  the  sewage 
off  shore  instead  of  permitting  it  to  mix 
with  the  shore  water  and  drift  along  the 
shore. 

/■Iiishiiii/  till-  Mciii'iiioiicc  Rifrr. — The  ob- 
jectionable and  unsanitary  condition  of  the 
.Menomonee  River  is  to  be  relieved  by  flush- 
in.g  it  in  substaiuially  the  same  manner  as  is 
now  done  for  the  Milwaukee  and  Kinnickin- 
nic Rivers  and  investi.gatioii-  show  that  flush- 
ing will  be  necessary  even  though  intercepting 
sewers  be  constructed  to  relieve  the  stream 
of  most  of  its  pollution.  The  amount  of  pol- 
lution outside  of  the  city  limits  is  always  like- 
ly to  be  large  while  even  with  the  best  en- 
deavors it  will  be  iliflicult  to  keep  all  sewage 
out  of  the  river,  fiowin.g  as  it  does  through 
the  heart  of  the  city  when  there  are  doubtless 
manv  old  forgotten  drains  that  canont  be 
readily  removed  or  connected  with  the  sys- 
tem   of    intercepting   sewers. 

In  the  jiroiect  recommended  for  flushing 
the  river,  water  will  be  taken  from  the  lake 
.•it  a  point  .ipiKisite  Huron   St.,  about  1,000  ft. 


park  to  the  pumping  station.  From  the  pump- 
in,g  station  a  7^2  ft.  conduit,  having  a  capa- 
city of  TiJ.OuO.OOO  gals,  daily,  will  extend  to 
a  point  on  the  river  bank  near  Canal  St., 
where  water  will  be  discharged  into  the  North 
Menomonee  River  at  the  head  of  navigation. 
From  the  pumping  station  a  second  conduit 
11  ft.  in  diameter  will  extend  to  the  North 
Menomonee  Canal  where  there  will  be  an  out- 
let sufficient  to  discharge  all  the  water  that 
tlie  pumps  can  deliver.  .-Xn  extension  of  this 
conduit  reduced  to  8Vj  ft.,  and  having  a  ca- 
pacity of  1.000,000  gals.,  will  cross  the  river  to 
the  Burnham  Slip  with  outlets  both  itno  the 
Burnham  Slip  and  into  the  South  Menomonee 
Canal.  There  will  also  he  a  connection  by 
means  of  a  48  ft.  conduit  from  the  11  ft. 
conduit  to  the  Kneeland  Canal,  with  sufficient 
capacity  to  flush  this  can.al  once  in  24  hours. 
The  rivers  will  be  crossed  liy  double  lines  of 
inverted  .syphons.  It  seems  quite  likely  that 
when  the  main  canals  are  flushed,  the  waters 
of  the  slips  will  be  brought  into  circulation 
by  reason  of  the  trade  wastes  discharged  into 
them  and  the  conditions  in  temperature  be- 
tween the  warmer  surface  water  of  the  slips 
and  the  cooler  deep  water  of  the  canals.  The 
location  of  the  crib,  conduits,  pumpin.g  sta- 
tion and  river  outlets  are  shown  on  the  map. 
Fig.   1. 

THK    W.MF.R    SUPPLY    OF    THF.    CITV. 

The  water  supply  of  MUwaukee  is  taken 
from  Lake  Michigan  at  North  Point.  The 
inmiping  station  is  about  2%  miles  north  of 
the  Milwaukee  River,  measured  around  the 
shore.  The  crib  is  a  twelve  sided  structure, 
•".(i  ft.  in  diameter  and  about  33  ft.  deep,  .'\bout 
8    ft.   are   exposed   above   the   water.     It   con- 
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sists  of  a  frame  work  of  heavj-  oak  timbers 
with  spaces  between  tilled  witli  concrete. 
The  central  timber  surrounding  the  lake  shaft 
js  JO  ft.  in  diameter.  The  tunnel  is  110  ft. 
helow  the  level  of  the  lake.  There  is  a  ver- 
tical shore  shaft  which  coimects  with  the  dis- 
tributing well  through  a  short  shore  tunnel 
and  from  the  distributing  well  section  pipes 
extend  to  the  pumps.  The  shaft  is  11  ft.  in 
iliameter. 

.\s  has  been  indicated  before,  the  pollution 
of  the  city  water  supply  has  been  excessive 
and  the  manner  of  dealing  with  this  ques- 
tion has  been  considered.  Four  methods  of 
miproving  the  sanitary  quality  of  the  water, 
which  have  been  considered,  are  as   follows : 

First.  The  removing  of  polluting  matter 
from  the  lake.  Second,  the  removal  of  the 
mtake  to  a  point  remote  from  the  pollution. 
Third,  the  disinfection  of  the  water.  Fourth, 
;iio  filtration  of  the  water. 

The  removal  of  pollution  from  the  lake  is 
not  feasible  to  such  an  extent  as  to  warrant 
the  permanent  sanitary  quality  of  the  public 
water  supply,  taken  from  the  present  intake, 
and  if  it  were  feasible  the  excessive  cost  of 
doing  so  would  make  it  prohibitive. 

The  question  cf  removing  the  intake  to  a 
point  more  remote  from  the  polluted  water  is 


not  feasible  because  no  site  could  be  secured 
farther  in  the  lake  where  the  water  was  shal- 
low enough  to  permit  the  construction. 

Disinfection  of  the  water  by  the  use  of 
chemicals  has  been  practised  here  and  there 
at  various  times  for  many  years.  It  is  ex- 
tremely doubtful  whether  at  the  present  time 
the  subject  lias  been  sufficiently  studied  in  all 
its  aspects  to  warrant  a  city  of  the  size  of 
Milwaukee  using  this  process  as  the  only  per- 
manent safeguard  of  the  purity  of  its  public 
water   supply. 

Filtration,  therefore,  is  the  best  method  of 
inaintaining  the  purity  of  the  water  supply 
of  Milwaukee.  This  can  be  done  readily  on 
the  shore  of  the  lake  at  the  North  Point 
pumping  station  house.  There  are  two  well 
recognized  methods  of  water  filtration  in  use 
today  in  America — Sand  Filtration  and  Me- 
chanical Filtration.  For  the  Lake  Michigan 
water,  taken  at  a  point  far  out  from  the  shore 
as  at  Milwaukee,  a  slow  sand  filter  has  an  ex- 
cellent opportunity  to  demonstrate  its  econ- 
om\'  and  with  a  water  of  this  type  such  a  fil- 
ter could  probably  be  operated  most  of  the 
time  at  a  rate  of  16,000,000  gals,  per  acre 
daily.. 

A  sand  filter  plant  at  North  Point  will  re- 
quire   the    construction    of    a    breakwater    to 


be  built  out  (JllO  ft.  from  the  shore  and  the 
reclamation  of  lands  from  the  lake  where 
the  water  at  the  present  time  is  ordinarilv  less 
than  -1  ft.  deep.  It  is  understood  that  siicli  a 
breakwater  has  liccn  plaiuK-d  along  the  iiortli 
shore  from  McKinley  Park  in  order  to  pro- 
vide a  shore  park.  The  sand  filter  would 
naturally  fit  this  plan  and  would  be  in  nu 
way  unsightly,  as  the  filter  would  be  cov- 
ered with  a  roof  and  grassed  over.  .-Xccord- 
ing  to  this  plan  water  would  be  taken  from 
the  intake  conduit  and  raised  to  the  liltcrs  bv 
low  lifting  pumps  of  high  efiicicncv.  The 
water  would  flow  through  the  filter  bv  grav- 
ity from  which  it  would  flow  likewise  by 
gravity  to  the  section  of  the  present  pumps. 
In  order  to  provide  for  the  present  needs  of 
the  immediate  future,  the  filter  should  have 
a  normal  capacity  of  75,000.000  gals,  dailv  and 
if  a  rate  of  6,000,000  gals,  can  be  maintained, 
an  area  of  about  12%  acres  would  be  re- 
quired. 

There  can  be  no  doubt  that  the  natural 
purification  that  takes  place  in  the  lake,  for- 
tified by  the  operation  of  the  filter,  will  effec- 
tually safeguard  the  quality  of  the  water  sup- 
ply of  the  city  and  protect  the  citizens  against 
any  sort  of  water  borne  disease. 


DRAINAGE      AND      IRRIGATION     SECTION 


Hydrometric  Investigations  Conducted 

at  the  Sunnyside  Irrigation  Project 

in  Washington.* 

The  Sunnyside  Canal  is  60  miles  long  and 
parallels  the  Yakima  River.  It  irrigates  prac- 
tically all  of  the  land  between  itself  and  the 
river  and  has  one  lateral  which  crosses  the 
river  to  lands  on  the  opposite  bank.  In  all 
about  47,000  acres  of  land  were  irrigated  m 
190y.  The  soil  of  the  valley  is  of  volcanic 
ash,  loam,  sand  and  clay,  with  occasional  de- 
posits of •  grave!  and,  at  the  lower  end  of  the 
canal,  porous  lava  rock  with  occasional  pockets. 
Diversified  farming  prevails  and  small  hold- 
ings of  10  to  40  acres  predominate.  The  rain- 
fall, mostly  snowfall,  averages  7  ins.  per  an- 
num. 

For  operating  purposes  the  canal  is  divided 
into  12  beats,  and  there  are  3  lateral  beats. 
Each  beat  is  in  charge  of  a  patrolman  whose 
duty  it  is  to  inspect  daily  his  proportion  of 
canal  and  to  regulate  the  gates  for  delivering 
water  to  laterals  and  to  indiv-idual  tracts. 
1  here  is  a  guying  station  at  the  extremity  of 
each  beat,  and  at  points  where  water  is  di- 
verted there  are  wiers  or  other  measuring  de- 
vices with  gages  for  measuring  heads.  Each 
morning  each  patrolman  reads  gage  heights  at 
stations  and  heights  of  head  at  diversions  and 
reports  them  immediately  by  telephone  and 
later  by  weekly  report  card.  These  reports 
are  received  by  the  hydrographer.  who  also 
conducts  supplementary  current  meter  read- 
ings, etc.,  by  whom  they  are  computed  and 
analyzed  and  reported  daily,  weekly  and 
monthly  to  the  manager.  The  reports  to  the 
manager  show  quantity  received  at  the  intake, 
quantity  diverted  into  laterals,  and  quantity 
wasted  and  lost. 

Conditions  of  Canal  Hydromctry. — The  de- 
sire for  greater  efiiciency  in  operation  led  to 
the  adoption  of  a  hydrometric  division  as  a 
part  of  the  operation  department  of  the  Sun- 
nyside Project.  It  was  soon  realized  that  con- 
servative distribution  could  not  be  obtained 
without  a  systematic  and  exhaustive  study  of 
the  disposition  of  all  waters  diverted  into  the 
canal,  the  object  being  to  determine  as  nearly 
as  possible  the  relative  quantities  actually  used 
on  agricultural  lands,  wasted  in  operation,  and 
lost  by  seepage  and  evaporation. 

The  first  steps  were  necessarily  e.xperi- 
mental.   for  the   scheme  opened   up  somewhat 


*Con<leiiseil  from  "Hydrometry  as  an  MA  to 
the  Successful  Operation  of  an  Irrigation  Pro.i- 
pi't."  bv  .J.  C.  Stevens,  Treas.  Am.  Soc.  C.  E.. 
VoJ.  LXXI,  p.  314. 


new  phases  of  hydrometric  work.  The  chief 
difference  consists  in  the  fact  that  a  much 
higher  degree  of  accuracy  is  required  than  is 
considered  necessary  in  ordinary  river  hy- 
drometry. The  truth  of  this  will  be  at  once 
recognized  after  considering  the  ultimate  aim 
of  the  two  lines  of  work. 

In  river  hydrometry  the  aim  is  to  determine 
the  flow-  at  desired  points  in  order  that  the 
future  behavior  of  streams  may  be  predicted, 
the  assumption  being  that  past  behavior  is  a 
fair  indication  of  future  conditions.  These 
data  form  a  basis  for  the  design  of  structures, 
and  for  determining  the  feasibility  of  pro- 
posed projects.  In  general,  if  results  on  rivers 
are  secured  within  10  per  cent  of  the  actual 
flows  they  are  sufficiently  accurate  for  prac- 
tical purposes,  for  it  would  not  be  wise  to  go 
to  the  expense  of  securing  ultra-refined  results 
on  rivers  when  it  is  known  that  past  behaviors 
are  only  appro.ximate  indications  of  the  future. 
Other  uses  for  river  data,  of  course,  create 
exceptions  to  this  general  statement. 

In  canal  hydrometry.  however,  an  entirely 
different  perspective  must  be  taken.  The  flow 
is  always  under  artificial  regulation.  Unneces- 
sary wastes  are  at  once  detected,  and  changes 
for  betterment,  either  in  structures  or  methods 
(<i  delivery,  can  be  adopted,  with  actual  data 
as  a  basis.  The  diversion  of  more  water  than 
IS  required  for  the  system  unnecessarily  de- 
prives other  canals,  below  or  above,  of  water 
that  could  be  used  beneficially  elsewhere 
From  the  operation  standpoint,  in  connection 
with  the  "human  problems"  encountered,  it  is 
highly  important  to  know  at  all  times  how 
much  water  is  bein.g  delivered  to  every  farm 
unit  of  the  system.  In  short,  if  systematic 
hydrometric  work  is  carried  on,  in  conjunction 
with  the  operation  of  any  canal  system,  the 
officers  know'  the  conditions  at  all  times;  if 
not,  they  work  blindly. 

A  little  reflection  will  reveal  the  exacting 
nature  of  these  investigations,  if  consistent 
results  are  obtained.  The  hydrometric  division 
is  frequently  concerned  with  differences  of  1 
sec. -ft.  or  less  in  500  or  more.  It  is  impossible, 
of  course,  to  secure  as  accurate  results  as  this, 
yet  they  are  useless  unless  they  possess  a  de- 
gree of  accuracy  considerably  beyond  that 
heretofore  conceded  possible  in  ordinary  field 
hydrometry.  The  present  methods  cannot  be 
discarded,  but  they  can  be  refined  and  adapted 
to  the  exigencies  of  the  case. 

Sources  of  error,  which  in  ordinary  river 
work  could  be  overlooked,  must  be  eliminated 
as  far  as  possible,  or  the  results  secured  will 
not  fulfill  the  purposes  for  which  they  an- 
intended.     Some  of  the  physical  difficulties  en- 


countered on  the  Sunnyside  Project  and  the 
methods  used  to  overcome  them  will  be  more 
ur  less  applicable  to  all  large  irrigation  sys- 
tems. 

Gage  heights,  heretofore,  have  been  used  in 
all  hydrom.etric  work  as  a  basis  for  determin- 
ing the  daily  flow.  From  measurements  of 
discharge  by  current  meter  at  various  stages  a 
discharge  curve  is  developed  to  which  inter- 
mediate gage  heights  are  applied.  Strictly 
speaking,  gage  heights  are  an  index  of  area 
only.  Under  permanent  conditions  of  bed  and 
banks,  or  when  indicative  of  the  head  over 
some  controlling  obstruction,  as  a  rocky  ledge 
or  a  weir,  gage  heights  are  a  fair  indication  of 
discharge.  These  conditions,  however,  seldom 
exist  in  earth  sections. 

The  water  in  most  irrigation  canals  carries 
large  quantities  of  silt.  This  causes  continual 
changes  in  the  bed  and  banks,  and  consequent- 
ly the  gradient  of  the  canal.  Tumble-weeds 
and  thistles  are  a  source  of  endless  trouble. 
They  roll  into  the  canal,  are  carried  along  by 
the  current  until  they  encounter  an  obstruc- 
tion or  become  water-logged,  or  weighted  with 
silt,  and  sink  to  the  bottom.  There  they  form 
the  nucleus  of  an  obstruction  wdiich  continual- 
ly enlarges,  backing  up  the  water  until  the 
increased  pressure  and  currents  carry  them 
away.  Such  back-water  effects  are  relatively 
small,  but  by  no  means  negligible ;  yet  their 
effect  is  indeterminate,  and  no  corrections  can 
be  applied   for  them. 

Wherever  the  velocity  is  retarded,  the  canals 
gradually  silt  un  as  the  season  advances,  so 
that  a  gradually  increasing  back-water  effect 
is  encountered.  In  many  places  the  growth  of 
weeds  and  moss  in  the  canal  and  along  the 
lianks  produce  the  same  back-water  effect. 
Sw-eet  clover  is  particularly  troublesome.  It 
grows  luxuriantly  along  the  banks,  and,  as  the 
tops  bend  over  and  trail  in  the  water,  they 
soon  become  heavy  w-ith  silt  and  seriously  ob- 
struct the  channel.  Such  back-water  effects 
are  progressive  with  the  season,  and  correc- 
tions are  readily  applied  if  a  suflScient  number 
of  discharge  measurements  are  made.  For 
these  reasons,  gage  readings  as  reported  are 
not  an  index  of  discharge,  and  only  become 
so  after  corrections  for  these  effects  have 
been  applied  to  them. 

Gage  heights  and  the  head  on  weirs  are  read 
and  reported  once  a  day.  A  single  reading  in- 
dicates only  the  rate-  of  flow  at  the  time  of 
observation,  and  it  is  necessary  to  assume  that 
this  rate  obtains  for  the  entire  24  hours.  This 
assumption  may  lead  to  errors  which  are 
sometimes  cumulative  instead  of  compensat- 
in.a.  as  might  be  expected. 
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The  delivery  of  water  usually  begins  about 
April  1.  and,  as  the  season  advances,  the  head 
of  water  in  the  canal  is  gradually  increased 
to  the  maximum  reciinrenient,  which  occurs 
about  the  middle  of  August.  Crop  require- 
ments are  variable,  and  these  variations  are 
largely  taken  care  of  at  the  waste-ways. 

The  operation  of  checks  for  keeping  the 
water  to  levels  required  for  delivery  usually 
proves  to  be  one  of  the  most  serious  difficul- 
ties. These  checks  are  su  numerous  in  the 
tirst  3n  miles  of  the  Sunnyside  Canal  that  it 
is  almost  impossible  to  select  a  point  for  a 
gaging  station  which  is  not  influenced  Ijy  one 
of  them.  The  difficulty  arises  froni  the  va- 
riable back-water  they   cause. 

1  f  it  were  not  for  the  weeds  and  trash, 
which,  in  spite  of  all  precautions,  will  find 
their  way  into  the  canal  and  accumulate  at 
these  checks,  no  serious  difficulty  would  be 
encountered  at  gaging  stations  within  their 
iiitluence.  although  the  dat.a  to  be  gathered  and 
analyzed,  in  order  to  correct  for  the  back- 
water they  cause,  greatly  increase  the  labor  of 
c.  mputations.  This  accumulation  of  trash, 
and  its  subsequent  removal,  renders  the  con- 
trol they  exert  on  the  flow-  an  irregularly  va- 
riable quantity.  If  this  were  not  the  case,  the 
control  would  vary  with  some  de.gree  of  regu- 
larity, and  due  allowances  could  be  made. 

-Such  severe  conditions,  of  course,  are  sel- 
dom if  ever  met  in  river  hydrometry.  and  it 
is  on  river  requirements  that  the  present  hv- 
drometnc  methods  have  been  developed.  It  is 
true  that  in  canals  there  is  not  a  great  range 
of  stage  with  which  to  contend,  yet  the  condi- 
tions within  these  stage  limits  are  far  more 
intricate  than  are  encountered  in  river  work, 
and   require  special  treatment. 

Methods  .Idoptrd. — The  methods  followed 
on  the  Sunnyside  Project  will  be  generally  ap- 
plicable to  all  cases  where  results  of  a  fairly 
hi.gh  degree  of  accuracy  are  required.  The 
plan  followed  is  by  no  means  perfect,  neither 
were  the  results  secured  as  accurate  as  might 
be  desired,  however,  they  were  sufficient  for 
tile  immediate  requirements,  and  marked  a  de- 
cided advance  over  ordinary  river  hydrometry. 
In  general,  the  methods  were  those  at  present 
practiced  by  the  Water  Resources  Branch  of 
the  U.  S.  Geological  Survey,  except  that  each 
detail  was  carried  to  a  greater  degree  of  re- 
finement. 

Current-Meter  Measurements. — The  current- 
meter  measurements  were  all  made  with  the 
improved  Small  Price  Pena-Meter.  which  indi- 
cates every  fifth  revolution  of  the  wdiecl.  The 
meter,  at  all  except  the  shallow-water  stations, 
was  suspended  on  a  sirgle  steel  wire  in  order 
to  reduce  oscillations.  .\  ground  circuit  com- 
pleted the  electrical  connection  witli  tin  tele- 
phone indicator.* 

Velocity  observations  were  taken  at  2/10 
and  8/10  of  the  depth,  and  the  average  veloc- 
it>  thus  determined  was  taken  as  the  mean 
velocity  in  the  vertical.  This  method  has 
proved  to  be  the  most  reliable  for  general 
held  practice,  where  depth  of  water  will  per- 
mit. In  depths  less  than  about  1  ft.  the  (i/10 
method  of  determining  velocity  was  used.  Ob- 
servations were  taken  at  intervals  not  greater 
than   2   ft.   across   the   stream 

(lages, — Several  types  of  start'  gages  have 
been  tried.  One  graduated  directly  to  hun- 
dredths of  a  foot  by  fine  saw  marks  was 
found  to  be  the  best.  The  graduations  are 
made  on  a  clear  piece  of  1  by  :!-in.  board.  For 
a  space  of  1  in.  along  one  edge,  the  face  of 
the  board  is  slightly  beveled,  and  the  hun- 
dredth marks  are  first  laid  off  in  pencil  on  this 
beveled  portion,  and  then  sawed  in  a  initer- 
box.  The  tenth  and  foot  marks  are  made  in 
the  same  manner  on  that  portion  of  the  face 
which  is  not  beveled.  The  figures  are  sten- 
ciled in  black  paint.  In  placing  gages,  an  ar- 
liitrary  datum  was  used  at  each  station,  the 
onlv  precaution  being  to  place  the  gage  low 
enough  to  avoid  negative  gage  heights. 

The  gages  for  reading  the  head  of  water  on 
the  weirs  were  made  in  1-ft.  and  2-ft.  lengths. 


The  graduations  were  in  inches  and  eighths. 
Each  was  iilaced  with  its  zero  level  with  the 
crest  of  the  weir.  It  is  the  intention  tu  re- 
place all  weir  gages  with  a  better  type,  read- 
ing to  hundredths  of  a  foot,  but  the  water 
users  under  the  old  management  had  become 
accustomed  to  weir-heads  measured  in  inches 
and  the  patrolmen's  tables  for  individual  al- 
lowances were  in  these  units.  For  the  sake  of 
uniformity,  therefore,  the  same  units  were 
used  at  di\'ersions. 

Four  l.ielz  self-registering  gages  were 
placed  at  favorable  points  along  the  main 
canal,  in  order  to  determine  the  extent  of  fluc- 
tuations and  the  error  involved  in  using  a 
sin,gle  gage  readin.g  for  ascertainoug  daily  dis- 
charge. Thev  were  placed  respectivelv  at  the 
Intake,  the  17-Mile.  L'S-Mile,  and  42-M"iIe  gag- 
ing stations.  The  staff  gages  at  these  stations 
were  reported  the  same  as  at  all  other  stations. 
irrespective  of  the  Lietz  gages.  Some  difficulty 
was  encountered  at  first  in  keeping  them  run- 
ning. The  stylo-pens  furnished  by  the  man- 
ufacturers were  found  to  be  worthless,  and 
not  until  soft  pencils  were  substituted  and  the 
patrolmen  became  familiar  with  the  peculiari- 
ties of  the  gages  were  good  results  obtained. 

Computations — Discharge  curves  were  pre- 
pared  in   the   usual   manner,   and     daily     dis- 


the  rating  tables  directly.  .\t  all  (.ilher  stations 
indirect  methods  had  to  be  followed.  This 
was  due  to  silting,  or  the  growth  of  weeds, 
causing  back-water  eifects.  Where  these 
changes  are  progressive,  the  indirect  method 
will  give  as  good  results  as  the  direct,  if  a 
sufficient  number  of  measurements  are  taken 
to  define  the  correction  curve. 

Stout's  indirect  method  was  the  one  fol- 
lowed. This  was  first  used  by  O.  'V.  P.  Stout, 
Professor  of  Civil  Engineering,  University  of 
Nebraska,  to  determine  daily  discharges  in 
streams  with  shifting  sandy  beds.  In  effect  it 
reduces  the  labor  otherwise  involved  in  the 
use  of  a  number  of  rating  tables,  each  appli- 
cable for  a  short  period,  and  smooths  the 
transition  from  one  to  the  other.  A  rating 
table  is  prepared  which  gives,  as  nearly  as 
possible,  the  relation  between  gage  heights  and 
discharge  if  there  were  no  changes  in  the 
rating.  Then  corrections  are  applied  to  the 
gage  hei.ghts  before  applying  them  to  the  table. 
The  corrections  are  read  from  a  correction 
curve  in  which  the  times  are  the  abscissas 
and  the  differences  between  this  rating  table 
and  the  measured  discharges  are  the  ordinates. 

Ci'Sl. — Careful  records  of  the  costs  of  the 
hydroinetric    work    were   kept   on   this    project, 
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Fig.   1 — Hydrographs   of   Sunnyside   Canal. 


•■■The  U.-ie  and  Care  of  the  Current  Meter,  a.s 
Fraeticert  hv  the  fnited  States  Geological  Sur- 
vev  •■  hv  .I'ohn  C.  Hoyt.  M.  .\ni.  See.  C.  E.. 
Trans    .^^n.  Soe    C  E.,  Vol.  LXVT.  p.  70. 


charges  were  taken  from  rating  tables  made 
from  the  discharge  curves.  .\s  soon  as  two 
or  three  measurements  were  taken  at  one 
station  a  provisional  rating  was  made.  This 
was  revised  from  time  to  time  as  more  data 
were  secured.  -\t  the  close  of  tho  season  the 
entire  field  was  reviewed,  and  new  ratings 
were  prepared,  using  the  entire  season's  data, 
and  all  discharges  were  tabulateil  anew. 

.^t  onlv   four  stations  was  it  possible  to  use 


and  arc  summarized  in  Table  I.  They  do  not 
include  the  services  of  a  recording  clerk  nor 
the  time  spent  by  patrolmen  in  faking  gage 
readings.  These  men  were  regular  employes 
of  the  operation  department,  ami  had  many 
duties  not  connected  with  the  hydroinetric 
work.  Otherwise  these  costs  include  all  field 
work  during  the  irrigating  season,  current 
analysis  and  reports,  and  the  cost  of  the  final 
analysis  and  report  after  the  season  closed. 
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TABLE    I.— COST   OF    H  VHRdM  lOTUlC    WiilJK 
ON  THK  Sl-NXVS11>K    I'UOJKCT.    1909. 


....? 


Seivlces,  field   

Computations 

Ailminlstiation    

Lost    time    tSundays. 
Iioliilays,     u  n  n  u  a  I 

leave,    etc.)    

Traveling  expen.<!es  

Supplies  anii  ixiuipment 


IVvcentnge 
Amount,     of  total. 


7C3.o2 
321.42 


201. J2 
272.16 
110.10 


Total    $2,175.03  100 

Number  of  gauging  stations  maintained...  23 

Cost   per  station $94.50 

Kumlier  of  gnugings  made "Cfi 

Cost  per  gauging $S.1S 

■^■tpl'liiiilion  to  Opc'ialioii  Rcqiiiiciiiciils. — In 
order  to  make  the  data  secured  of  the  greatest 
use  in  operation,  it  is  necessary  that  the  re- 
sults be  worked  up  as  rapidly  as  they  accrue. 
If  the  direct  method  of  applying  daily  gage 
readings  to  discharge  curves  could  be  used 
throughout,  this  requirement  could  easily  be 
met ;  but,  for  stations  in  earth  sections  and 
within  the  iiUluence  of  checks  and  other  dis- 
turbing factors,  some  indirect  uicthod  must 
be  useil.  as  long  as  gage  heights  alone  are 
depended  on  as  an  index  of  discharge.  Dis- 
charge measurements  must  be  made  at  fre- 
quent intervals  and  at  critical  times.  It  is  ob- 
viously impossible  to  determine  the  proper 
correction's  to  be  applied  to  gage  heights  on 
any  one  day  until  the  measurement  at  the  end 
of  that  time  interval  has  been  made.  To  make 
a  meter  measurement  every  day  at  each  station 
is  out  of  the  question.  The  period  which  may 
safely  be  allowed  between  times  of  gagings 
will  depend  on  the  stability  of  conditons  at 
that  station:  but,  in  general,  from  ten  to  fif- 
teen days  may  be  regarded  as  the  limit. 

In  preparing  discharge  data  for  current  uses, 
the  only  method  that  can  be  followed  is  to 
estiriiate  from  known  conditions  and  the  cor- 
rections indicated  by  the  gaging  last  made, 
what  corrections  to  gage  heights  are  neces- 
sary. This  will  enable  the  hydrographer  to 
prepare  daily  reports  showing  approximately 
the  disposition  of  water  in  the  system.  At  the 
end  of  the  week  or  month  it  is  possible  to 
revise  the  rating  tables  and  correction  curves. 
and  approximate  the  truth  more  closely.  At 
the  end  of  the  season  all  tabulations  are  made 
anew,  and  final  adjustments  permit  the  elimi- 
nation of  all  errors  as  far  as  possible.  The 
labor  involved  in  this  process  is  great,  for  the 
estimates  for  some  stations  may  require  re- 
vision ten  or  more  times.  However,  a  little 
practice,  and  the  adoption  of  some  short-cut 
methods,  enabled  the  hydrographer  with  one 
clerical  assistant  to  keep  the  computations  up 
to  date. 

For  daily  requirements  approximate  results 
are  sufficient,  because  they  are  used  chiefly  for 
the  distribution  of  water  in  the  main  channels 
day  by  day.  The  weekly  and  monthly  reports 
are  revisions,  and  serve  for  a  broader  study 
of  distribution  to  certain  areas  or  to  certain 
crops.  The  final  seasonal  report  furnishes 
data  whereby  the  general  efficiency  of  the  sea- 
son's operation  can  be  studied.  The  lessons 
learned  from  one  season's  operation  are  thus 
•utilized   in   planning   the   next    season's   work. 

Under  the  Sunnyside  Project,  sufficient  data 
on  crop  statistics  and  crop  requirements  had 
not  been  secured  previous  to  1009  to  render 
the  discharge  data  of  the  highest  possible  use. 
The  acreage  irrigated  varies  day  by  day  and 
month  by  month,  and  this  variation  should 
be  known  in  order  to  operate  the  system  effi- 
ciently. The  acreage  in  the  various  crops  had 
not  been  secured  except  in  a  very  general  way. 
It  takes  a  great  deal  of  time  to  gather  all 
these  statistics  and  to  keep  them  up  to  date. 
On  this  project  steps  are  being  taken  to  gather 
very  complete  data  of  this  nature,  but  they 
are  not  available  for  study  in  connection  with 
the  discharge  data  secured  in  1900.  On  this 
account,  only  general  lessons  can  be  drawn 
from  that  season's  operation. 

Table  II  shows  the  monthly  and  seasonal 
disposition  of  all  water  received  at  the  intake. 
The  unit  is  the  acre-foot.  It  also  shows  the 
quantity  wasted  through  operation  and  fhe 
quantity  delivered  to  the  water  users.  The 
latter   is   an   approximation,   and   includes   the 


error  of  estimating  the  seepage  losses  in  the 
distributing  laterals. 

Table  II  is  worthy  of  sludv.  It  shows  that 
()8  per  cent  of  the  water  diverted  from  the 
^  akima  River  was  delivered  to  water  users 
and  that  28  per  cent  was  lost  bv  seepage,  of 
which  17  per  cent  applies  to  the  main  canal 
and  11  per  cent  (estimated)  to  the  distributing 
laterals.  This,  of  course,  is  not  "seepaee,"  in 
the  strict  sense  of  the  word,  for  it  includes 
evaporation  and  the  uncompensated  errors  of 
observation_  and  measurement.  In  regulation, 
4  per  cent  was  wasted. 

The  percentage  of  water  diverted  into  the 
distributnig  laterals  by  months  is  a  fairly  good 
measure  of  the  efficiency  of  the  svstem.  This 
had  Its  maximum  value  of  83  per  cent  in  Mav. 
During  this  month  the  canal  is  free  from 
weeds,  all  weirs  are  in  good  measuring  condi- 
tion, and  the  head  in  the  canal  is  not  excessive 
August  IS  the  least  efficient  month,  for  the 
canal  is  crowded  to  its  maximum  capacity  to 
supply  the  demand  for  water,  the  carrying 
capacity  of  the  laterals  is  relatively  low,  and 
the  losses  are  consequently  high. 

Table  II  also  indicates  that  the  lands  under 
the  canal  received  water  equivalent  to  a  total 
depth    of  2.87   ft.   during    the     season     of     5 
months.     This   figure   is  obtained   by   dividing 
the   total   quantity  of   water  delivered   to   dis- 
tribiiting  laterals   by   the   total   acreage,   after 
inaking  reasonable  allowances  for  seepage.     It 
is  somewhat  doubtful  whether  or  not  the  lands 
received  all  of  this  water,  because  the  dispo- 
sition   of    water    on    individual    tracts    is    not 
known,  but,   if   they  did,   it   surely   represents 
a  great  waste.     It  means  that  there  were  ap- 
plied  to   the   land   large   quantities   which   did 
not   benefit   the   growing  plants.     In   the   irri- 
gation  of   alfalfa,    for   instance,   the    frequent 
practice  is  to  run  the  water  in  long  furrows. 
Before  any  water  has  reached  the  farthermost 
end  of  the  field,  the  soil  at  the  upper  end  has 
become  saturated  to  depths   far  beyond  those 
required   by  plant   roots.     This   can   be   reme- 
died by  running  the  water  in  shorter  furrows, 
by  the   use   of   additional   heading   ditches,   or 
by  using  a  sufficient  head   of   water   to  carry 
it  to  the  farther  end  quickly.     The  latter  plan 
IS  by  far  the  better,  but,  under  the  continuous- 
rate  method  of  delivery,   it  is   frequently  im- 
jjossible.  because  of  lack  of  sufficient  water  at 
one  time.     As  a  general  thing,  water  can   be 
saved  by  giving  the  irrigation  a  large  volume 
for  a  short  time  rather  than  a  small  volume 
for  the  entire  season.     A  plan  of  rotation  can 
frequently    be    effected   by   mutual    agreement 
among   those    irrigators   drawing   water    from 
the  same  lateral.     Sufficient  water  is  delivered 
to  the  head  of  the  lateral,  at  a  continuous  rate, 
to  furnish  the  contract  allowances  for  all  land 
under   it.     The   irrigators  then    agree    among 
themselves  as  to  the  times  of  distribution,  and 
arrange   a   schedule   of    delivery    accordingly. 
The  water  is  distributed  by  the  patrolman  in 
accordance,  with  these  agreements.     On  some 
of   the   newer   projects   this    plan      has     been 
adopted  with  excellent  results,  but.  on  the  Sun- 
nyside Project,  there  are  several  different  con- 
tracts outstanding,  as  the  government  assumed 
to    carry   out   all    contracts    in    force   between 
the    former    owners    of   the    system     and     the 
water  users.     On  this  account  it  has  been  very 
difficult    to   put   improved   methods   into   prac- 


tice, although  the  nccessitv  for  adopting  them 
is   fully  realized. 

The  engineering  difficulties  connected  with 
ttic  development  of  such  a  svstem  are  entirely 
eclipsed  by  the  ■'human  problems"  encoun- 
Icred  111  operation.  The  human  tendcncv  has 
always  been  to  take  evervthing  that  is  due— 
and  more.  If  an  irrigator  is  by  contract  en- 
titled to  1  sec.-ft.  of  water,  he  is  likely  to  in- 
sist on  having  that  quantity  delivered  wliethcr 
or  not  he  has  use  for  it,  even  knowing  that 
Its  application  to  his  land  would  practically 
ruin  his  crops.  He  fears  that  bv  a  relinquish- 
ment now  he  would  forfeit  his  right  to  the 
w.atcr  in  the  future.  This  human  tendency 
will  always  be  a  source  of  trouble  as  long  as 
water  is  delivered  at  a  continuous  rate.  Some 
of  the  newer  contracts  allow  so  many  acre- 
feet  per  acre  per  annum,  or  so  much  thereof 
as  may  be  necessary  for  the  production  of 
crops,  but  the  farmer  is  usually  the  judge  as 
to  the  necessary  quantity.  While  these  pro- 
visions have  certain  advantages,  the  evil  will 
never  be  cured  until  the  irrigator  is  required 
to  pay  according  to  a  properly  graduated 
scale,  for  the  actual  quantity  of  water  used. 

Another    "human    problem"   encountered    bv 
the  new  administration  was  very  satisfactorily 
solved  after  some  experimental  work  had  been 
done:     The   Sunnyside   type  of  weir  delivers 
.rom  2  to  8  per  cent  more  water  than  would 
be   delivered   over   a   sharp-crested   steel   weir 
under  the   same  head.     This  was  determined 
by   calibrating  the   two   types    by     volumetric 
tests.     Each  water  user's  allowance  is  calcu- 
lated for  him  in  inches  of  head  over  his  weir 
and  each  irrigator,  of  course,  knows  the  num- 
ber of  "inches  of  water"  to  which   he  is  en- 
titled.    In  order  to  limit  each  irrigator  to  the 
exact  quantity  allowed  to  him,  it  would  have 
been  necessary  to  reduce  slightly  the  head  al- 
lowed each.     The  reason  for  such  a  reduction 
could  never  be  explained  to  the   layman,  and 
would  have  brought  forth  very  bitter  protest 
and  probably  litigation  would   have   followed: 
but.  by  substituting  a  weir  sheared   from  thiii 
steel   plate,   each   irrigator  could   still    get   the 
same  head  of  water  over  his  weir,  but  not  the 
excess  water  to  which  he  had  become  accus- 
tomed.    The  reduction  in  individul  cases  could 
hardly  be  detected,  but  in  the  aggregate  a  say- 
ing of  nearly  4  per  cent  of  the  water  supply 
would  result.    The  steel  weir  is  being  installed 
on  the  new  work  of  the  project,  and  is  grad- 
ually   being    substituted    for    the    old    type    in 
present  structures. 

In  designing  an  irrigation  system,  as  well  as 
a  power-plant,  it  is  necessary  to  provide  for 
the  "peak  load."  In  power-plants  this  feature 
usually  becomes  the  major  item  in  the  cost 
of  operations.  In  irrigation,  however,  the  sit- 
uation in  this  regard  is  rarely  so  acute.  The 
maximum  dernand  may  continue  for  15  or  20 
days,  and.  by  judicious  management,  it  is  fre- 
quently possible  to  extend  it  over  a  longer 
period.  The  carrying  capacity  of  a  canal  and 
distributing  laterals,  and  thus  the  cost  of  the 
project,  is  largely  fixed  by  the  maximum  re- 
quirement. By  intelligent  distribution  of  the 
water,  with  regard  to  the  time  of  irrigating 
the  various  crops,  and  by  encouraging  the 
water  users  to  plant  a  diversity  of  cr'ops.  this 
peak  can  be  broadened,  thus  reducing  a  rate  of 
flow  that  otherwise  might  be  difficult  to  main- 
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T.VBLE  II.. 


-SEASONAL  DISPOSITION  OF  WATER   RECEIVED    AT   THE   INT  \KE  OF   <?UNNY 
SIDE  CANAL  IN  1909. 


April 
16  to  30. 
.     17.190 
907 
5.3 


May. 

37,400 

655 

l.S 


June. 

36.S30 

2,416 

6.6 


July. 

40.S2fl 

915 


Aug. 

42,060 

2,101 

5.0 


Sept. 

1  to  15. 

1S,300 

1,077 

5.9 


Total. 

192.600 

S,070 

4.2 


2.776 

16.1 

13,640 

79 


W,Tter  received  at  intake,  in  acre-feet 

Wasted  in  operation,  in  acre-feet 

Wasted  in  operation,  percentage .] 

Losses  from  main  canal  (seepage,  etc.).  in  acre- 
feet    

Losses  from  main  canal,  percentage '.' 

Diverted  into  distributing  laterals,   in  acre-feet. 
Diverted  into  distributing  laterals,  percentage... 
Estimated  loss  in   distributing  laterals,    in  acre- 
feet*    1.S57 

Net  amount  used  on  lands,  in  acre-feet 11780 

Net  amount  used  on  lands,  percentage '  c,- 

-\cres  irrigated   

Depth  of  water  applied,  in  feet [     ■■■■■■ 

Rainfall,  in  feet 0  001 

Total  depth  received  by  the  land,  in  feet 

•Loss   in   distributing  laterals   assumed   as   follows: 

r.%    intake  t9  17-mile:  10%.  17  to  30-mlle;  157^,  30  to  52-miIe;  25%,  below  52-mile      These  values 
follow  from  the  investigations  of  seepage  made  in  1908  on  certain  laterals  chosen  for  tlmt  purpose 


5,643 

15.1 

31,130 

S3 

4.14S 
26,990 


5,015 

13.6 

29,380 

SO 

4,017 

25.360 

69 


7.453 

IS. 2 

32,240 

79 

4.35S 

27,S90 

71 


S.324 

19.8 

31,670 


4,324 

27,340 

65 


0,015       0.016       0.043 


3.441 

IS.S 

13,830 

70 

2,093 

11,740 

64 


0.002 


32.650 

16.9 

151,900 

79 

20.SOO 

131.100 

6S 

47,000 

2.79 

0.077 

2.S7 
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tain.  For  instancr.  ailall'a  requires  a  greater 
<iuantity  of  water  tliaii  most  other  crops.  Un- 
der the  same  project,  this  crop  ripens  and  is 
cut  at  about  the  same  time.  It  is  irrigated 
.after  each  cutting.  I'ndcr  the  Sunnyside_ 
Project,  throe  cuttings  are  secured,  hence,  if 
the  entire  area  was  cropped  to  alfalfa,  there 
would  l)e  three  "peaks"  to  the  distributing 
load  during  the  scasnn.  and  they  would  be  so 
high  that  it  would  be  impossible  to  supply  the 
water,  with  the  present  ditch  capacities;  but, 
where  alfalfa  fields  alternate  with  orchards, 
potatoes,  beets,  timothy,  clover,  small  fruit, 
etc..  the  demand  is  nuich  more  uniform.  The 
extent  to  which  conditions  in  this  regard  can 
be  improved  by  encouraging  diversified  farm- 
ing among  the  irrigators,  is  somewhat  surpris- 
ing. To  do  this  effectively  there  is  need  for 
•exhaustive  and  systematic  study  of  the  most 
efficient  duty  of  water,  for  different  crops  and 
for  different  soils.  Only  the  most  general  re- 
sults have  been  secured  in  this  line,  up  to  the 
present  time,  nor  is  it  possible  to  secure  more 
specific  data  elsewhere  than  on  the  project 
where  the  data  are  to  be  utilized. 

An  experimental  irrigation  farm  should  be 
as  much  a  part  of  the  equipment  of  a  large 
irrigation  system  as  the  ditches  themselves. 
Such  a  farm  should  lie  placed  in  charge  of  a 
skilled  agriculturist,  and  then  the  results 
should  be  presented  to  the  water  users  in  an 
attractive  and   forceful  manner. 

Fig.  1  shows  the  hydrographs  obtained  at 
all  stations  on  the  Sunnyside  Project  during 
the  season  of  1000.  These  illustrate  the  "peak 
loads"  for  that  project.  The  solid  lines  renre- 
sent  the  inflow  into  each  beat.  The  dotted 
lines  represent  the  outflow  plus  the  diversions 
in  each  lieat.  The  differences  between  these 
two  curves,  shown  as  shaded  areas,  represent 
losses. 

The  v.ilume  carried  by  the  canal  is  regulated 
at  the  intake  and  at  "the  Zillah  Waste-way, 
just  above  the  IT-^Iile  gaging  station.  Th.' 
lands  above  the  23-Mile  station  are  nearly  all 
in  orchards,  while  below  this  point  alfalfa  is 
the  prevailing  crop.  The  effect  of  the  neces- 
sary manipulation  of  the  Zillah  Waste-way  to 
supply  the  variable  demand  for  alfalfa  irri- 
gation is  well  illustrated  in  the  23-Mile  hydro- 
graph  (Fig.  1).  The  first  irrigation  of  alfalfa 
occurred  during  May.  Cutting  began  about 
the  middle  of  June,  and  water  had  to  be 
wasted  or  lands  at  the  lower  end  of  the  canal 
would  have  been  damaged  and  the  safety  of 
the  canal  menaced.  As  soon  as  the  alfalfa 
was  cut.  the  fields  required  another  irrigation. 


which  bvK.'in  about  July  .Jth.  The  second  cut- 
ting was  made  early  in  .\ugust,  and  irrigation 
of  the  cut-over  fields  began  about  August 
l.')th.  The  tlnrd  cutting  began  about  September 
bJth,  and  other  crop  requirements  began  to 
fall  oft',  which  necessitated  shutting  down  the 
supply  very  suddenly. 

The  gates  to  individual  measuring  bo.xes  are 
arranged  so  that  the  water  user  may  shut  off 
his  supply  at  will,  but  he  cannot  open  it  to 
deliver  more  than  a  certain  quantity  without 
breaking  a  padlock  and  subjecting  himself  to 
penalties.  The  result  is  that  considerable 
quantities  are  frequently  turned  into  the  main 
canal  without  the  knowledge  of  the  manage- 
ment, although  patrolmen  are  always  on  the 
watch  for  such  an  emergency.  The  head-gates 
of  laterals  are  being  adjusted  continually,  and 
this  requires  continual  adjustment  at  the  head 
and  waste-way  in  the  main  canal.  At  the  time 
of  maximum  requirement — August  14  to  26. 
1000 — the  situation  in  this  regard  became  very 
acute,  for  the  canal  and  laterals  were  almost 
to  the  breaking  point  in  many  places,  and  a 
few  second- feet  more  woubl  cause  serious 
damage. 

Table  III  sb.jws  the  monthly  and  seasonal 
average  of  the  inflow,  outflow,  diversions,  and 
losses  in  1000  on  the  Sunnyside  System,  con- 
sidered in  four  principal  sections.  The  sec- 
tions are.  respectively,  30,  l>i,  and  12  miles  in 
length,  for  the  main  canal,  and  9  miles  for  the 
principal  lateral.  For  general  use,  the  losses 
are  expressed  in  percentages  of  the  inflow  into 
each  section,  and  in  second-feet  per  acre  of 
wetted  area  in  the  bed  and  banks  of  the  canal. 
Seepage  is  not  properly  expressed  as  a  per- 
centage of  flow,  because  it  may  occur  from  a 
still  pond,  but  it  is  given  because  it  is  a  con- 
venient unit  and  is  useful  for  relative  compar- 
isons. 

The  losses  shown  in  Talile  III  are  not  seep- 
age alone,  but  include  the  uncompensated  er- 
rors of  the  methods  used;  hence  daily  losses, 
as  shown  in  Fig.  1,  will  be  more  \ariable  than 
monthly  averages,  and  should  not  be  used  for 
general  deductions.  Observing  this  precaution, 
it  is  seen,  irom  Fig.  1  and  the  foregoing 
tables,  that  the  maximum  flow  m  the  main 
canal  at  the  head  was  11  per  cent  greater  than 
the  average  for  the  season.  The  highest  di- 
version in  one  month  into  the  distributing  lat- 
erals of  the  system  was  8  per  cent  greater 
than  the  average  for  the  season,  while  the 
average  losses  for  the  month  of  greatest  diver- 
sion was  38  per  cent  greater  than  the  average 
losses    for   the   season.     This   disproportionate 


T\BLE   III— INFLOW.   OUTFLOW,   DIVERSIONS,    AND 
TIOXS    OF    SUNNYSIDE    CAN 
April 

16  to  ."iO.  May.        J 
Main  Canal: 

Intake  to  30-Mile.  ._ 

Inflow    ^"9  G^ 

Outflow     31*  ■"'•' 

D"ffe?ence    265  280 

Diversions    -^,.  -^^'l 

Losses,    in   second-ft^et ■>•*  -^ 

Losses,   in  percentage  of  inllow li.'l  J.l 

Wetted  perimeter,   in  acres 1..1.S  !■>■'. ^. 

Losses,  in  second-feet  per  acre o.ji'i.  i).li>ii 

.■)0-Mile  to  4S-Milc. 

Inflow    31i  329 

Outflow    Jl;;  112 

Difference     1»J  -1' 

Diversions     l*"  l"" 

Losses,  in  second-feel *■•  _  4S 

Losses,  in  percentage  of  inflow 13.  •  14.6 

Wetted  perimeter,    in  acres .1.1  71.0 

Losses,  in  second-feet  per  acre O.eOo  O.61O 

4S-Mile  to  GO-Mile. 

Inflow-    125  112 

Outflow    10  10 

Difference    11?  1^2 

Diversions    Sa  5° 

Losses,  in  second-feet 20  14 

Losses,  in  percentage  of  infloBV 16.0  12.5 

Wetted   perimeter,  in  acres 23.9  23.9 

Losses,  in  secondrfeet  per  acre 0.S37  0.5S6 

Snipe's  Mountain  Lateral: 
0  to  9 -Mile. 

Inflow    70  86 

Outflow     18  20 

Difference    o2  66 

Diversions    ;» 48  57 

Losses,    in    second-feet 4  9 

Losses,  in  percentage  of  inflow 5.7  10.5 

Wetted  perimeter,    in  acres 13.3  19.0 

Losses,  in  second-feet  per  acre 0.22  0.47 


LOSSES    IX    F' 

OUK    I'l 

IUNCIPALj    SEC- 

AL    IN 

1909. 

Sept. 

line. 

July. 

Aug. 

1  to  15.      Mean. 

620 

665 

GS5 

flIG 

63G 

;;60 

347 

326 

340 

2R' 

30! 

338 

290 

296 

264 

-62 

272 

246 

258 

IS 

43 

66 

4  1 

3S 

■'   9 

6 . 5 

il.6 

7.1 

6.0 

I,-,.'-,..-. 

U.S.  6 

160.6 

155. 1; 

150 .  S 

ii.iii; 

0.1'69 

U.412 

0.2S3 

0.21: 

:!:;s 

:lfiO 

317 

326 

310 

us 

12s 

137 

144       • 

129 

2111 

■'.S2 

210 

132 

211 

ifi:i 

1.S5 

ISl 

158 

171 

41 

47 

29 

24 

40 

l.'.i 

13.4 

S.4 

7.4 

11. S 

72.1 

,S1 .  5 

81.6 

79 . 5 

76.1 

0..i6S 

0.577 

0.355 

0.304 

0.52( 

12S 

128 

137 

144 

129 

11 

7 

9 

9 

ir. 

121 

1311 

135 

120 

lllll 

103 

106 

105 

99 

IS 

24 

30 

21 

i;j.3 

11.1 

17.5 

20.8 

16.3 

24.9 

26.9 

25.9 

25.2 

0.667 

0.723 

0.39; 

;         1.16 

0.83 

S' 

9:j 

95 

90 

89 

20 

20 

20 

20 

90 

6'^ 

73 

75 

70 

69 

54 

56 

59 

56 

57 

s 

17 

16 

14 

12 

IS. 3 

16.8 

15. G 

13.5 

19    1 

19.1 

20.1 

19.5 

19.2 

ka: 

0.S9 

0.80 

0.72 

0.63 

increase  in  the  losses  with  an  increase  in  the 
flow  of  the  canal  and  laterals  is  very  striking, 
and  indicates  the  necessity  of  keeping  the  de- 
mand as  nearly  uniform  as  possible. 

The  foregoing  tables  and  figures  show  brief- 
ly the  results  of  hyromctric  work  secured  on 
the  Sunnyside  Canal  in  1000.  This  work  is 
being  cotitinued  as  an  operation  adjunct.  In 
connection  therewith  conniletc  crop  statistics 
arc  being  gathered,  and  it  is  likely  that  these 
practices  will  suggest  methods  whereby  the  ef- 
ficiency in  operation  of  such  a  large  system 
can  be  continually  improved.  Hydrometry  is 
seen  to  be  at  the  foundation  of  every  investi- 
gation of  this  nature,  but  its  use  in  this  con- 
nection is  comparatively  new.  The  exigencies 
of  the  case  demand  a  much  higher  degree  of 
accuracy  than  heretofore  has  been  considered 
possible.  Yet  if  refined  methods  can  be  adopt- 
ed and  practicable  results  secured  it  offers  a 
possible  method  of  determining  the  flow  in 
many  canals,  wdiich,  on  account  of  low  gra- 
dients, could  not  be  measured  in  any  other 
way. 

It  has  been  estimated  that  1  sec. -ft.  of  water 
applied  to  lands  under  the  Sunnyside  Project 
creates  for  them  a  valuation  of  $80,000.  Every 
second-foot  of  water,  therefore,  which  by  ju- 
dicious management  can  be  transt erred  from 
waste  to  beneficial  use.  increases  the  taxable 
property  of  the  state  that  much,  and  adds  its 
due  proportion  of  homes  to  the  social  system. 
It  would  seem,  therefore,  that  almost  no 
limit  of  accuracy  should  be  recognized  for 
hydrometric  work  on  an  irrigation  system,  be- 
cause hydrometry  is  the  essence  of  conserva- 
tive operation.  The  fact  remains,  however, 
that  canals  have  been  operated  after  a  fashion 
with  only  the  crudest  general  knowledge  of 
the  flow.  Such  methods  are  not  destined  to 
continue,  for,  although  the  water  supply  may 
be  bountiful  and  the  prevention  of  waste  an 
unnecessary  expense,  systematic  hydrometric 
work  is  not  the  less  important.  The  excessive 
use  of  water  on  land  is  a  most  harmful  prac- 
tice, for,  not  only  is  the  immediate  owner  de- 
priving himself  of  profits  which  a  more  con- 
servative use  would  insure,  but  he  frequently 
works  untold  injury  to  his  neighbors.  Ex- 
amples of  this  pernicious  practice  are  onlv  too 
numerous.  It  is  practically  certain  that  irri- 
gated lands,  the  country  over,  would  produce 
more  and  better  crops  if  less  water  was  used, 
and  more  attention  was  given  to  cultivation 
and  the  times  and  manner  of  irrigation.  In 
determining  the  most  eft'ectual  quantity  of 
water  for  dift'erent  crops  and  different  soils, 
and  in  the  proper  delivery  of  this  quantity 
after  determination,  the  highest  possible  degree 
of  accuracy  in  canal  hydrometry  must  be  at- 
tempted. 


One  span  of  this  type  is  in  the  new  Missis- 
sippi River  bridge  at  Keithsburg,  111.,  on  the 
Iowa  Central  Ry.  The  span  is  about  230  ft. 
and  the  lift  about  45  ft.  The  inclined  legs  of 
the  towers  are  connected  to  the  adjacent  fixed 
spans,  and  in  case  the  river  channel  shifts  the 
towers  may  be  transferred  and  another  span 
arranged  to  life.  Another  one  completed  last 
year  is  the  Hawthorne  Ave.  bridge  at  Port- 
land, Ore.,  which  has  a  lift  span  about  244  ft. 
long.  The  w-idth  of  this  highway  bridge  is  03 
ft.  S  ins.  and  the  vertical  lift  is  110  ft. 

Reference  has  been  made  previously  to  the 
lifting  susiiended  deck  of  one  of  the  spans  in 
the  Kansas  City  bridge  which  gives  a  clear- 
ance of  .>j  ft.  for  steamboats.  .Xt  Portland  a 
bridge  is  under  construction  in  wdiich  a  sus- 
pended deck  is  to  be  lifted  for  vessels  ret|uir- 
ing  a  low  clearance  wdiile  the  entire  span  is 
lifted  for  higher  clearances.  .M  Chicago  the 
direct  lift  has  been  adopted  for  a  skew  span 
on  the  Pennsylvania  Lines.  The  span  is  about 
217  ft.  between  centers  of  bearings  and  the 
vertical  lift  about  130  ft.  Several  other  exam- 
ples of  this  type  are  located  in  Arkansas,  Ida- 
ho, and  Washington,  and  during  the  past  year 
one  was  completed  at  Mohawk  PI.  in  Cin- 
cinnati over  the  Miami  and  Erie  Canal. 

Bascule  bridges  are  being  built  extensively 
and  their  use  is  no  longer  confined  to  loca- 
tions where  it  is  necessary  to  avoid  encroach- 
ment  upon   the   adjacent    frontage    for   docks. 
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An  Instrument  for  Measuring  the  Flow 
of  Water  in  Large  Pipe  Lines/-' 

ItV    K.    M.    HOSE.\.t 

About  three  years  ago  it  became  necessary 
to  :iccurately  measure  the  tiuaiitity  ot  water 
flowing  in  3  large  pipe  lines  supplying  the 
Minncqua  Works  of  the  Colorado  Fuel  &  Iron 
Co.  at  Pueblo,  Colo.  Two  of  these  pipe  lines 
conduct  the  water  from  certain  receiving  reser- 
voirs about  150  ft.  higher  than  the  works,  and 


C  /  Saddle 

■§■  Pipe  Bond 


Enq  Confq 


Fig.  1 — Current  Meter  with  Electric  Count- 
ing Device,  and  Method  of  Inserting  in 
Pipe. 

•")  miles  therefrom,  and  form  part  of  the  grav- 
ity system  of  supply  to  which  reference  was 
made  in  the  writer's  paper,  ".A.  Colorado 
Mountain  Reservoir."  published  in  the  Journal 
of  the  Western  Society  of  Engineers,  of 
August,  1907.  One  pipe  is  of  48-in.,  the  other 
of  "28-in.  inside  diameter,  both  of  the  wood- 
stave,  banded  type.  A  third  pipe  line  of  28-in. 
diameter,  also  wood  stave,  leads  from  Lake 
Minnequa  about  a  mile  distant  and  35  ft.  above 
the  works.  All  these  lines  are  connected  to 
a  stand  pipe  and  to  the  general  distributing 
system  of  the  plant,  and  can  be  used  singly  or 
in  combination  as  desired.  There  is  consid- 
erable fluctuation  in  pressure  and  in  the 
amount  of  use,  governed  to  a  large  extent  by 
the  operations  of  a  repumping  station  and  six 
blast  furnaces. 

Upon  first  taking  up  the  problem  there  ap- 
peared to  be  only  two  recognized  methods  of 
measuring  the  flow  of  water  in  large  pipe 
lines : 

(  1 )  By  means  of  the  \'enturi  tube  and  at- 
tachments. 

(2)  By  the  use  of  the  Pilot  tube  or  "Pito- 
nieter"  apparatus. 

.■\  Pitometer  apparatus  was  available,  but 
it  was  decided  that  in  expert  hands  only 
windd   results  be  satisfactory. 

It  was  also  found  that  the  cost  of  installa- 
tion and  operation  of  Venturi  meters  on  the 
three  pipe  lines  was  greater  than  the  results 
desired  would  justify.  A  thorough  investiga- 
tion of  all  known  and  accessible  methods 
failed  to  disclose  any  cheap  and  simple  "fool 
proof  apparatus  for  the  purpose. 

The  insertion  of  a  special  form  of  current 
meter  through  an  opening  into  the  pipe  in  a 
similar  manner  to  the  Pitometer  and  register- 
ing its  revolutions  by  an  electric  contact  poirt 
was  thought  to  be  entirely  feasible. 

The  construction  of  a  special  meter  was  en- 
trusted to  a  well  known  maker  of  current 
meters  and  he  produced  a  device  which,  after 


*Publication  of  this  paper  is  made  on  tlie  re- 
nuest  ot  the  secretary  of  the  Western  Society  of 
Engineers,  and  in  accordance  with  the  wishes  of 
the  author,  for  tlie  purpose  of  making  the  manu- 
factvire  and  use  of  the  invention  described  free 
to  the  engineering  profession,  and  for  preventing 
the  possible  future  taking  out  of  letters  p.itent 
by  persons  having  no  claim  on  the  invention. 
Tills  paper  was  read  before  the  Western  Society 
cf  Fngineers  on  May  IT.  1911. 

tChief  Engineer.  Colorado  Fui-I  *  Iron  Co., 
Pueblo.  Colo. 


some  changes  and  modilicatious,  was  put  into 
use.  It  consists  of  the  usual  meter  cups  car- 
ried on  a  vertical  spindle  with  steel  pivot  be- 
low and  a  guide  bearing  above.  The  spindle 
and  upper  bearing  are  within  a  dosed,  cup- 
shaped  chamber  and  by  means  of  a  worm- 
gear-drive  a  dial  plale  carrying  a  platinum 
point,  is  made  to  contact  with  ;i  tongue  in- 
sulated from  the  body  of  the  uiachine  and 
connected  by  insulated  wire  through  a  hollow- 
tube  to  the  outside  air.  By  attaching  this  in 
circuit  with  one  or  more  dry  cells  and  a 
counting  device,  the  revolutions  of  the  meter 
are  recorded.  This  device,  attached  to  a  hol- 
low- tube  of  sufficient  length,  can  be  inserted 
into  the  pipe  line  as  illustrated  by  Fi.g.  1. 

This  arrangement,  in  the  case  of  wood  pipe, 
consists  of  a  curved  saddle  carrying  a  6-in. 
flanged  Tee,  wdiich  is  strapped  on  the  pipe  over 
a  6-in.  hole.  On  this  is  placed  a  G-in.  gate 
valve  and  above  this  a  chamber  or  nipple  piece 
provided  with  flanges  at  top  and  bottom.     Tin- 
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Fig.   2 — Details   of  Current    Meter  with 
Mechanical    Counting    Device. 

tcip  is  closed  with  a  cover,  which  carries  a 
stufling  box  and  gland.  The  cover  and  gland 
cap  having  been  placed  on  the  tube,  the  meter 
is  inserted  into  the  chamber  piece,  the  cover 
bolted  on  and  the  gland  packed.  Then  the 
il-in.  valve  is  opened  and  the  meter  puslicd 
down  through  the  disc  opening  of  the  valve 
to  the  required  position.  It  is,  of  course, 
necessary  that  the  device  be  of  proper  clear- 
ance diameter  to  pass  the  valve  disc.  The 
.gland  cap  and  stuffing  box  keep  the  hollow 
tube  in  a  vertical  position  and  the  tube  must 
have  sufficient  stiffness  to  retain,  at  least  an- 
proximately.  that  position. 

With  such  a  device  a  velocity  curve  and  co- 
efficient of  mean  velocity  can  be  experimentally 
determined  for  the  particular  pine  fin  a  ver- 
tical plane  only),  and  the  results  of  flow  ob- 
tained are  to  that  extent  approximate. 


Some  experiments  made  with  a  2.S-iu.  pipe 
line  at  different  rates  of  flow,  where  the  di.;- 
charge  passed  over  a  carefully  constructed 
weir,  showed  a  variation  between  weir  meas- 
urements and  meter  measurements  of  3  per 
cent. 

Similar  vertical  velocity  curves  obtained  on 
a  -IS-in.  wood-stave  pipe  of  satne  character  at 
different  rates  of  flow  gave  substantiallv  the 
same  coefficient,  but  we  are  not  able  to  check 
as  yet  against  weir  measurements  of  flow. 

The  meter  registers  the  central  velocity  ui 
the  pipe,  and  the  coefficient  of  luean  velocity 
is  taken  at  0.89  to  0.91  as  determined  by  a 
munber  of  tests.  In  other  words,  if  mean 
velocity  equals  Vm,  and  central  velocity  equals 
;  'c,  in  a  wood-stave  pipe  in  clean  condition, 
Vm 
=  0.89  to  0.91. 

re 

K 

The  equation  of  this  meter  is  K  =  2o2  — -f- 

T 
0.0-2,  determined  between  practical  limits  of  ve- 
locity, as  shown  by  diagram.  Fig.  4. 

In  practice  this  device  proved  unavailable 
for  continuous  records  owing  to  the  difficulty 
of  maintaining  electric  contacts,  running  down 
of  batteries,  and  certain  electrolytic  action  or 
corrosion  which  destroyed  the  working  parts 
in  steady  service. 

A  mechanical  meter  therefore  was  con- 
structed, as  shown  by  Fig.  2,  using  the  same 
style  of  cups  and  spindle  coupled  to  a  light 
brass  rod  extending  centrally  upwards  through 
a  hollow  tube  attached  to  a  closed  box  with  a 
cover,  containing  a  plate  glass  window,  intend- 
ed to  be  bolted  on  to  the  box  and  by  means 
of  proper  gasket  made  air  or  water  tight.  The 
central  rod  carries  a  striker  at  its  upper  end 
and  is  centered  in  a  bearing,  the  lower  end 
being  carried  on  a  steel  pivot  as  in  the  ordi- 
nary current  meter.  The  striker  is  made  to 
successively  engage  with  a  10-point  pin  wheel 
geared  to  an  ordinary  6-dial  counter  such  as 
is  used  in  straight  reading  meters.  In  this 
manner  the  revolutions  of  the  meter  are  reg- 
istered positvely  as  long  as  the  water  moves 
with  enough  velocit}'  to  move  the  cups. 

If  the  total  revolutions  are  read  daily,  by 
using  the  equation  of  the  meter  and  the  proper 
coefficient  of  mean  velocity,  the  daily  discharge 
in  cubic  feet  or  gallons  is  readily  deduced. 

Careful  tests  on  our  own  rating  station  show- 
that  under  low  velocity  too  much  water  passed 
this  meter  without  being  registered,  due  to  the 
fricti'^n  of  the  parts.     Efforts  were,  therefore, 


rig.  3 — Details  of  Counting  Device  Used 
with    Meter   Shown   by   Fig,  2, 

made  to  improve  the  mechanical  construction 
and  reduce  the   friction  coefficient. 

.A  ball  bearing  meter  w-as  then  designed  con- 
taining a  mechanical  device  as  shown  in  Figs. 
2  and  3,  which  prevents  jamming  or  locking 
between   the    striker   and   the   10   pins   on   the 
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driven  wheel  of  the  inuiucr.  In  this  device 
the  striker  is  carried  at  the  top  of  a  Hght  brass 
rod  which  is  adjustably  attached  to  the  upper 
or  movable  half  of  a  ball  bearing.  The  latter 
is  of  a  form  to  be  easily  removed  from  its 
sejt.  An  upper  liner  or  side  thrust  ball  bear- 
ing not  shown  can  be  used,  but  it  has  not 
proved  necessarv  in  practice.  The  lower  end 
of  the  brass  rod  passes  through  a  ball  bearing 
at  the  bottom  of  the  hollow  tube,  similar  to  a 
bicycle  pedal,  but  the   rod   fits  loosely  so  that 


it  may  turn  tli.-  balls  or  slip  in  the  hole  as 
conditions  warr.uit.  This  bearing  takes  up  the 
side  thrust  due  to  the  pressure  of  the  water 
on  the  meter  cups.  The  latter  are  removably 
tached  in  a  similar  manner  to  tliose  furnished 
by    several    well    known    manufacturers. 

It  is  interesting  to  note  that  the  mean  ve- 
locity in  wood-stave  pipe  is  here  shown  to  be 
90  per 'cent  of  central  velocity,  while  reference 
to  a  paper  entitled  "The  Pitometer  and  Water 
Works  Losses,"  by  Kdward  S.  Cole,  published 


in  I'rocecdings,  American  Water  Works  Asso- 
ciation, of  1907,  shows  that  in  large  cast-iron 
removing  large  masses  of  overlying  materials. 
In  order  to  judge  of  their  suitalileness  for 
dam  construction,  a  series  of  percolation  ex- 
periments was  made.  After  careful  study  of 
the  results  of  these  experiments  a  section  of 
dam  was  adopted,  as  shown  on  Fig.  1.  Sta- 
bility was  secured  by  the  use  of  gravel 
throughout  the  entire  section  of  the  dam, 
water  ti,ghtness  bv  an  admixture  of  fine  sub- 
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Fig.  4 — Rating  Curve  of  Electric  Pipe-Meter 
as    Shown    by    Fig.    1. 
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attached  to  the  brass  rod  which  extends 
through  the  end  of  the  holluw  tube  and  by 
suitable  washers  and  locking  nuts,  is  given 
sufficient  end  play.  In  operation  the  weight 
of  the  cups,  washers,  nuts,  rod,  striker,  etc..  is 
carried  on  a  bronze  ball  bearing,  and.  as  the 
whole  can  be  ma<le  to  weigh  only  a  few 
ounces,  the  friction  is  very  small. 

Figure  5  shows  the  curve  and  equation  of 
twM  of  these  meters. 

Figures  2  and  3  show  the  details  of  con- 
struction as  found  most  practical.  It  is  evi- 
dent of  course  that  a  train  of  gears  would  ac- 
complish the  purpose  of  recording  the  turns 
of  the  meter  wheel,  but  it  is  believed  that 
less  friction  is  produced  by  using  the  striker 
and  pin  wheel,  and  it  is  to  insure  the  proper 
and  continuous  action  of  these  that  the  special 
device  shown  in  detail,  is  used,  in  which  there 
is  no  friction  except  at  the  moment  of  con- 
tact of  striker  and  pin.  when  the  momentum 
of  the  parts  is  utilized.  The  box  being  air 
and  water  tight  can  be  pumped  up  with  an 
automobile  pump  whenever  necessary,  w'hich 
keeps  out  grit  or  mud  and  facilitates  reading 
the  dials.  A  blow  otY  cock  enables  sediment 
to  be  blown  out.  Tlie  box  is  made  of  alumi- 
num, and,  the  other  parts  being  very  light,  the 
meter  is  easily  handled  by  one  person.  All 
bearings  can   be  kept  oiled   if  desired. 

In  case  the  balls,  or  any  parts  wear  or  cor- 
rode or  the  water  is  shut  out  of  the  line,  the 
meter  can  be  taken  out  and,  if  desired,  re- 
rated  at  a  rating  station  and  the  new  equation 
determined  in  a  few  hours. 

The  same  device  can  be  used  on  an  iron  pipe 
of  any  sort  by  attaching  a  Tee,  or  other  con- 
nection large  enough  for  a  (j-in.  valve  opening, 
and  a  stufifing  box  connection  similar  to  that 
shown  here. 

The  meter  as  described  and  illustrated  here- 
in can  be  built  for  about  $100.  and  the  neces- 
sary fittings  to  attach  to  a  wood-stave  pipe 
wili  cost  about  JoO  more.  In  a  cold  climate 
some  sort  of  protection  for  the  meters  will 
be  necessary,  such  as  a  small  brick  house 
heated  by  some  means  in  very  severe  weather. 
The  house  will  cost  about  $300  more ;  the  total 
outfit  costing  $600  for  2  meters. 

In  case  a  permanent  automatic  record  is  de- 
sired  an   electric   recording  device  can  be  at- 


pipes   this  coeliicient   ranges    from   SiJ  per  cent 
to  80  per  cent. 


Methods  and  Cost  of  Constructing  the 

Cold  Springs  Earth  Fill  Dam  for 

the      Umatilla      Irrigation 

Project,  Oregon." 

The  Cold  Springs  Uam  is  part  of  the  works 
of  the  Umatilla  Project,  which  comprises  a 
tract  of  land  lying  south  of  the  Columbia 
River  and  east  of  the  Umatilla  River,  encom- 
passing the  town  (if  Hermiston,  192  miles  due 
east  of  the  city  uf  Portland.  The  principal 
dimensions  of  the  dam  are: 

Greatest    lieiglu    aljm.-    lrutl.>iii    of    creek 

channel,   ft us.ij 

Height  above  valliy  buttum,  ft S7..^ 

Width  of  valley  on  eentei-  line  of  dam.  ft.  4UU.li 

Length  of  crest  of  liam.  ft :i,SOO.O 

Top  width,  ft :'0.ii 

Length  of  spilhva.v,  ft ;;:j0.a 

L'p-siieain  slojie    :\A 

Down-stream  slope    :*;1 

Total  \olunie  of  dam.  eu.  yds GT.H.SOu 

Capacil\-   of  inlet   taiuil.   at  resei-voir.   see. 

ft :;on 

Capacity  of  outlet  canal,  sec. -ft 22,. 

Capacity    of   reservoir  abo\e  outlet   gates, 

acre-ft.    ■','.', f'Od 

Area     of     reservoir    at     high-water     level 

acres    l..jnn 

r)iainagt'  area  abo\e  dam.  S(i.   miles Jtu 

Arailablf  Material  ,tor  Dam  Coiistnutioii. — 
There  were  available  for  dam  construction, 
within  reasonable  distance,  the  following 
classes  of  material:  (.1)  Basaltic  rock,  hard 
and  sound,  re:idily  blasted  and  (|uite  suitable 
for  rip-rap;  ci)  gravel  in  deep  hillsiile  de- 
posits on  the  north  side  of  the  canyon,  V2  mile 
lielow  the  dam;  (3)  line  sandy  loam,  most 
readily  available  in  any  direction,  for  use  in 
the  embankment;  (4;  pure  volcanic  ash,  m 
occasional  .strata  and  in  small  quantities;  (5) 
indurated  clay  deposits,  principally  at  the 
north  end  of  the  dam,  and  liinitc<l  in  area; 
(0)  sand  and  gravel,  in  deeiier  strata  underly- 
ing the  surface  soil,  and  to  some  extent  in- 
durated. 

The  first  three  were  the  only  ones  which 
could  be  ol-ilaincd  in   large  quantities  without 

•Extracte.l  from  "Two  Earth  Dams  of  the 
fnited  Stales  Keclamation  Service."  by  D.  C. 
Hennv.   Pi  or.   .\iu.  Soc.  C.  E.,  Vol.  xxxvii.  p.  4.'S. 
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5 — Rating    Curves   of    Mechanical    Pipe- 
Meter    as    Shown    by    Fig.   2. 

Si  111  m  the  np-strcam  portion  uf  the  section, 
and  perfect  drainage  by  the  use  of  unmixed 
gravel  in  the  down-stream  portion. 

The  cut-off  trench  across  the  bottom  of  the 
canyon  is  "J  ft,  deep  and  3n  ft.  wide  at  its  c<jn- 
nection  with  bed  ruck.  It  reduces  in  depth 
and  width  up  the  hillsides  until  it  is  (i  ft.  deep 
and  has  a  bottom  width  of  10  ft.  at  the  ends 
of  the  dam.  To  retard  the  flow  along  the 
plane  of  contact  with  bed  rock  a  thin  cut-off 
wall,  7  ft.  high,  was  constructed  on  the  center 
Hue  of  the  trench,  across  the  canyon,  reducing 
in  height  up  the  side  hill.  Five  additional 
walls  were  built  on  the  north  hdlside  where 
the  rock  was  exposetl. 

Provision  was  made  for  drainage  by  a 
gravel-filled  trench  along  the  entire  down- 
stream toe  of  the  dam  with  tile  drain,  and  a 
network  of  addition;il  trenches  under  the  high 
portion  of  the  dam,  consisting  of  a  parallel 
trench  120  ft.  up  stream  from  the  w;itcr  toe, 
with  cross  trenches  every  100  ft. 

Slope  Proiection. — The  water  face  of  the 
dam  is  co\ered  with  12  ins.  of  pit  gravel  and 
24  ins.  of  rock  rip-ra|i.  The  down-stream 
face  is  covered  with  12  ins.  of  rock  rip-rap 
principally  to  prevent  the  gravel  from  being 
displaced  ;niil  :is  a  protection  against  wind 
action. 

Inlet  Stntehue. — The  feed  caii:il  enters  the 
reservoir  near  the  south  end  of  the  ikim.  N'o 
rock  could  be  found  over  which  to  drop  th« 
water,  and  a  protective  structure  therefore 
became  necessary.  This  consists  of  two  con- 
tinuous reinforced  side  walls,  with  bottoms 
stepped  and  tops  sloping,  with  cross  walls 
forming  water  pockets,  floored  with  concrete 
and  covered  with  wooden  wearing  floors,  the 
water  spilling  over  each  cross  wall  and  drop- 
pin.g  into  the  water  cushion  formed  by  the 
next  cross  wall  There  ;ire  nine  water  steps, 
with  a  vertical  drop  of  11  ft.  each,  the  lowest 
cross  wall  having  its  top  at  low  w:iter  eleva- 
tion. At  the  top  of  the  structure  the  side 
walls  spread  apart  to  accommodate  a  steel 
plate  weir  with  a  24-ft.  crest. 

I  bis  drop  structure  was  built  in  deep  exca- 
vation, it  being  left  to  the  incoming  water  to 
overflow  through  a  training  furrow  and  cut 
its  own  channel  to  low  water  in  the  reservoir. 
This  w;is  partly  accomplished  in  the  course  of 
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three  weeks  hy  a  flow  varying  from  ;<0  to  JOO 
sec.-ft.  Several  steps  still  remain  luirietl,  ow- 
ing to  the  grade  assumed  l>y  the  bottom  oi  the 
cut.  The  sides  of  this  cut  stood  at  first  verti- 
cal, but  have  gradually  slumped  and  are  tend- 
ing to  a  uniform  slope. 

.•\bout  H  mile  up  stream  from  this  struc- 
ture, following  the  canal  line,  and  where  the 
canal  alincment  crosses  the  extended  center 
line  of  the  dam  near  its  south  end,  a  concrete 
gate  structure  has  been  built,  with  four 
arched  openings,  (>  ft.  t!  ins.  wide  in  the  clear, 
with  hinged  floating  gates  to  prevent  the  res- 
ervoir water,  when  raised  above  the  spillway 
height  by  cloudbursts,  from  running  back  into 
the  canal  and  overtopping  its  banks. 

Flash  boards  are  also  provided  for  backing 
the  canal  water  over  a  concrete  crest  in  the 
canal  bank  some  distance  up  stream  into  a 
lined  channel.  alTording  direct  connection  be- 
tween the  inlet  and  outlet  canals  and  the 
means  of  by-passing  the  reservoir. 

Outlet  Conduit  and  Gate  Tou'cr. — The  out- 
let conduit  and  gate  tower  are  located  on  bed 
rock  on  the  south  side  of  the  canyon,  with 
out-flow  elcvaticn  at  -JliO  ft.,  or  approximately 
17  ft.  above  the  canyon  bottom.  There  are  two 
4  by  4  ft.  Ccffin  sluice  gates,  placed  in  series, 
one  at  the  cut;--dc  of  the  gate  tower  and  the 


.■iubsoil.  to  be  obtained  mostly  from  the  slopes 
within  the  reservoir,  and  for  about  3(1,000  cu. 
yds.  of  rock  pitching,  to  be  placed  on  both 
slopes. 

The  gravel  was  excavated  witli  a  70-ton, 
.Model  No.  tiO,  Marion  sleam  shovel,  with  'iVi 
cu.  yd.  bucket.  The  rolling  stock  consisted  of 
lifty  4-yd.  side-dump  cars  and  live  lU-ton 
.■\mcrican  locomotives  running  on  a  3-ft.  gage 
track  of  35-lb.  rails.  The  track  system  is 
shown  hy  Fig.  2.  the  average  distance  of 
gravel  haul  being  2Vi  miles  and  the  maximum 
grade  being  1%  per  cent.  The  gravel  in  tlic 
pit  rose  to  from  30  to  (iU  ft.  above  the  shovel 
and  was  in  places  overlaid  with  consideralile 
soil,  rendering  it  necessary  to  watch  the  pro- 
portions of  soil  and  gravel  as  they  came  on 
the  cars  to  the  duinp. 

The  shovel  was  served  by  four  gravel  trains 
of  from  nine  to  twelve  cars  each,  which  han- 
dled on  an  average,  including  moving  and  de- 
lays, about  l.tiOO  cu.  yds.  per  shift  of  8  hours. 
the  output  per  shift  occasionally  exceeding 
2.200  cu.  yds.  The  total  rise  from  the  steam 
shovel  to  the  top  of  the  dumping  trestle  was 
(i-")  ft.,  and  the  coal  consumption  per  locomo- 
tive, for  1.149  shifts  of  8  hours,  averaged 
2, 4110  lbs.,  coal  being  obtained  from  the  Kcm- 
nicrcr  mines  in  Wvoniine-. 


lion  was  not  rolled  to  a  large  extent  and  was 
not  watered.  When  the  gravel  dump  had 
reached  the  height  of  the  trestle,  the  track 
was  raised  by  grading  up  until  the  full  height 
of  the  dam  was  attained. 

The  rock  for  slope  pitching  was  obtained 
from  the  rocky  basalt  bluff  on  the  north  side 
of  the  canon,  a  short  distance  below  the  dam. 
It  broke  up  in  fragments  from  1  cu.  ft.  in 
volume  down.  .\  part  of  it  was  loaded  by  an 
orange-peel  excavator,  but  most  was  handled 
from  wheelbarrows  into  dump  cars.  It  was 
hauled  by  rail,  dumjied  on  the  slopes  from  the 
dump  cars  and  sloped  by  hand.  The  total  re- 
cinired  was  36.000  cu.  yds.  The  construction 
of  the  auxiliary  structures  contained  no  ele- 
ments of  special  interest. 

The  work  on  the  installation  of  the  plant 
was  commenced  in  December,  IflOfi.  The  tirst 
gravel  was  dumped  in  May,  1007,  and  the 
dam  was  completed  on  January  1,  1908. 

Shrinkage. — The  design  of  the  dam  calls 
roughly  for  one-third  of  the  mass  100  per 
cent  gravel,  one-third  TiO  per  cent  gravel,  and 
the  remaining  third  67,  7.5  and  80  per  cent 
gravel.  Laboratory  tests  indicated  a  shrink- 
age of  about  10  per  cent  for  the  various  mix- 
tures, and  from  this  it  was  figured  that  there 
would  be  required   490,000  cu.  yds.   of  gravel 
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Fic;.    1 — Cross    Section    at    Maximum     Cectlon  of  Cold  Springs  Earth  Fill   Dam. 


other  at  the  insi;!e.  tlie  former  being  an  emer- 
gency gate. 

The  conduit  is  founded  on  rock,  and  there 
are  cut-off  collars  at  intervals  of  30  ft.,  the 
conduit  discharging  into  a  canal  cut  m  the 
rock  for  about  200  ft.,  below  which  it  con- 
tinues in  earth.  An  overflow-  spillway  is  pro- 
vided in  the  canal  bank,  cut  in  the  rock  sec- 
tion, the  spill  crest  having  concrete  guide 
walls  to  the  bottom  of  the  canon.  The  outlet 
canal  capacity  is  22-J  sec.-ft.  The  gate  tower 
at  the  upper  end  of  the  conduit  stands  near 
the  water  toe  of  the  dam.  It  is  built  of  con- 
crete, slightly  tapering,  and  is  connected  with 
the  top  of  the  dam  by  a  steel  footbridge. 

Sfiillti'ay. — On  the  hard  clay  bed  on  the 
north  hill  shoulder  a  spillway  was  built,  with 
a  crest  length  of  330  ft.  and  a  crest  elevation 
of  8  ft.  below  the  top  of  the  dam.  At  each 
end  there  are  abutment  walls,  with  cut-off 
walls  reaching  into  the  body  of  the  dam.  The 
water,  after  spilling  over  the  crest,  slides 
down  an  inclined  concrete-paved  slope  and 
enters  a  concrete-lined  channel  with  a  general 
direction  parallel  to  the  overflow  crest  and  at 
right  angles  to  the  dam.  This  channel  is  ex- 
cavated in  thorough  cut  past  the  line  of  the 
dam,  through  hard  clay  and  fine  sand  forma- 
tion, and  terminates  in  hard  rock  at  an  eleva- 
tion of  40  ft.  above  the  canyon  bed,  the  end 
being  provided  with  a  heavy  cut-off  wall  ex- 
tending well   into   the  rocky   sides. 

The  entire  spillway  channel  has  a  concrete 
lining  built  in  disconnected  sections  to  10-ft. 
squares,  with  joints  underlaid  by  concrete  cut- 
off walls.  Where  it  passes  through  sand  for- 
mation it  is  reinforced  with  %-in.  bars  laid  in 
I2-in.  squares,  and  has  weep  holes  on  the 
dam  side.  The  capacity  of  the  spillway,  with 
3  ft.  of  water  over  the  crest,  is  assumed  at 
5,900  ft.,  at  which  point  the  dam  will  have  a 
freeboard  of  .5  ft.  independent  of  a  super- 
elevation of  2  per  cent  of  the  height  for  pos- 
sible settlement. 

Method  of  Construction. — The  desi,gn  called 
for  the  handling  of  approximately  490,000  cu. 
yds.  of  gravel  from  the  gravel  pit  in  the  north 
canon  side,  about  %  mile  below  the  dam,  for 
the  excavation  of  191,000  cu.  yds.  of  loam  or 


The  gra\el  was  delivered  on  the  dam  by 
dumping  from  a  trestle, .  Go  ft.  high,  built 
across  the  canon,  with  its  center  line  about  60 
ft.  down  stream  from  and  nearly  parallel  to 
the  center  line  of  the  dam.  The  entire  trestle 
came  within  the  mo  per  cent  of  the  gravel 
section,  and  the  posts  were  left  buried  in  the 
gravel,  but  all  bracing  was  removed  as  the 
work  progressed. 

The  fine  subsoil  or  loam  was  obtained  from 
various  sources  as  follows : 

Cu.  yds. 
From   surface   layers   overlying  the  gravel 

in  the  gravel  pit lOu.OOO 

Fi'om     borrow-pits     on     the    side-hill,     up 

-stream  from   the  dam 108,600 

From  the  feed  canal  and  trenches 40,700 

From  the  spillway  channel 17.'iOO 

Total    267.000 

The  loam  from  the  gravel  pit  was  handled 
in  the  same  manner  as  the  gravel.  The  loam 
from  the  borrow  pits  was  handled  by  wheel 
scrapers  up  to  distances  of  500  ft.  (22,.30o  cu. 
yds.),  and  by  dump  wagons  loaded  by  an 
oranse-peel  excavator  for  greater  distances 
up  to  2,000  ft.  (86,.300  cu.  yds.).  The  loam 
from  other  sources  was  moved  by  scrapers, 
only  that  portion  excavated  from  trenches, 
etc.,  being  used  which  was  found  suitable,  the 
remainder  being  wasted. 

The  loam  was  delivered  first,  in  its  proper 
proportions,  and  spread  by  a  road  scraper, 
after  which  gravel  was  spread  over  it,  being 
scraped  by  Fresno  scrapers  from  the  foot  of 
the  gravel  dump  near  the  trestle.  The  mate- 
rials were  mi.xed  at  first  with  disk  harrows 
and  subsequently  with  cultivators,  the  points 
of  which  scraped  over  and  into  the  top  of  the 
previously  mixed  and  rolled  layer,  after  which 
the  material  was  watered  and  rolled,  produc- 
ing a  final  layer  of  from  4  to  5  ins.  compacted 
into  a  hard  mass  which  required  picking  to 
excavate.  Constant  watch  was  kept  of  the 
thoroughness  of  the  mixing  process  by  exca- 
vating test  pits.  It  was  found  impossible  to 
secure  complete  mixing  at  all  times.  Unmixed 
gravel  was  nowhere  found,  but  in  some  places 
fine  streaks  of  loam  had  been  left  unmixed 
with  gravel,  in  spite  of  every  effort  to  avoid  it. 

The  gravel  in   the   100  per  cent  gravel   sec- 


and  191,000  cu.  yds.  of  loam,  or  a  total  of 
681,000  cu.  yds.,  to  make  the  637,000  cu.  yds. 
of  compacted  dam. 

The  actual  quantity  of  gravel  excavated 
corresponds  closely  to  the  estimate,  but  the 
quantity  of  soil  handled  was  76,000  cu.  yds.  in 
excess  of  that  figured.  This  large  excess 
must  be  principally  attributed  to  the  difficulty 
of  keeping  the  soil  and  gravel  apart  in  the 
gravel  pit,  and  may  be  partly  due  to  the  oc- 
currence of  volcanic  ash  or  dust  in  the  deliv- 
ered soil,  which  may  not  have  assisted  in 
swelling  the  quantities.  The  proportion  of 
loam  in  the  gravel,  w'here  it  caiue  unavoidably 
mixed  with  gravel  from  the  gravel  pit,  may 
have  been  underestimated,  and  it  is  quite 
probable  that  much  of  the  gravel,  which  from 
all  appearances  contained  no  soil,  may  have 
held  proportions  of  from  5  to  10  per  cent. 
While  the  excess  soil  has  added  to  the  cost,  it 
can  hardly  be  deemed  injurious  as  regards  the 
drainage  qualities  of  the  gravel  or  its  stability, 
and  it  has  also  added  to  its  mass  weight. 

Cost. — The  total  cost  of  the  dam,  arranged 
by  its  principal  features,  is  shown  in  the  fol- 
lowing tabulation  : 

Main  dam   $3G4,140 

Auxiliai'v  structures; 

Inlet  works   16.140 

'Uitlet    works    19,710 

Spillway    35.010 

$  70.S6O 
Preliminary  engineering  5,000 

Total,  49.000  acre  ft.,  at  $S.9S  per  acre 

ft.    .' $440,000 

General  administration,  engineering  and  su-  ' 

pervision.  other  than  preliminary  engineering, 

are  included  in  the  above  figures. 

The  principal  details  of  the  cost  of  the  main 

dam  are  as  follows: 

Embankment  (yardage  on  basis  of  excavation 
measurement) : 

Material  from  gravel  pit:  Gravel,  490.000 
cu.  yds.:  earth,  100.000  cu.  yds.;  total, 
590.000  cu.  yds.  at  $0.385 $227,020 

Material  from  borrow-pits,  spillway  and 
trenches: 

Earth.  86.300  cu.  yds.,  orange-peel  exca- 
vator,  36.1    cts 31.120 

SO. 700  cu.  yds.  wheel  scraper  at  19.4  cts..     15,630 

167.000  cu.   yds.,   average,  at  $0.28 46,750 
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Rip-rap — 

From  ciuarry,  32,5(10  rii.  vils.  at  $1.40 47.4S0 

From  trenches.  3,400  cu.  yds.  (charged  to 
excavation). 

Excavation — 
35arth  from  trenches,  spillway,  etc.,  tem- 

poi-arily   or  pennam-ntlv   wasted    34,400 

cu.  yds.  at   $0.20?, " 10.060 

Hardpan   or  loose  itiek,   <;.niiO  cu.   yds.   at 

$1.37  ' 9.020 

Solid  rock,   4,000  cu,   yds.   at  $2.S4 11,340 

Concrete   cut-off    walls,    327    cu.    yds     at 

$13,711    4,510 

Drainage,    including  all    work    to    July   1, 

1910  7,961 

Totai $364,140 


General   suppli-s    l.s 

Camp,    shops,    warehouses 1.2 

Cleaning  up.    transter  of  plant U.S 

EngintevinK,   administration  and  general  ex- 
penses       3,7 

3S.5 
Emhankment;   iVIaterial   from   borrow-pits.   S6,300 
cu.    yds.    oranse-peel    excavator,    wagon    haul, 
.".00  to  2.000  ft. 

Cost  per  cubic  yard,  measured  in  excavation: 

Cents. 

Excavation     13.1 

Wagon    haul    6.9 

Sprinkling 0.4 

Rolling     0.7 

"U'ater   supply o.S 

Plant  depreciation    S.5 


Tfie  prices  paid  for  labor  and  fuel  were  as 
follows : 

For  S  hours. 

Common   labor    $1.60  to  $2,40 

Teamsters     2.40  to     2.60 

Teamsters,    with    team 4..^0 

Steam-shovel  engineers   6.20 

Cranesmen    4.00 

Locomotive    engineers    3.60 

Carpenters    $3.00  to     4.00 

Coal,  per  ton.  on  work S.63 


.■\  ntimber  of  direct  lift  bridges  have  been 
built  in  the  last  two  years  and  others  are  now 
under  construction,  thus  indicating  a  consid- 
erable  revival  of  the  type  of  the  South  Hal- 


Fig.    2 — Plan    of    Cold    Springs    Dam      Showing    Borrow    Pits    and    Service    Tracks. 


A     further    analysis    of    the    two    principal 
items  may  be  of  interest : 
Embankment:    Material    from  gravel   pit,   590,000 

cu.   yds. 
Steam-shovel    excavation:    Rail    haul.      average 

distance  2'A   miles,  average  rise  65  ft. 
Cost  per  cubic  yard,  measured  in  excavation: 

Cents, 

Steam  shovel    3.6 

Transportation : 

Railroad    operation    5.5 

Track  maintenance   1.7 

Total    7.2 

Work  on  dam: 

Scraping,  spreading  and  mixing 8.2 

Sprinkling     0.2 

Rolling    0.5 

Water  supply    0.7 

Total    9.6 

Plant  depreciation   10.4 

Plant   maintenance    0.4 

Total    10-8 


Plant    niainttnan^-'-     0.4 

Total     S.9 

General    supplies    1.1 

Camp,    shops  and   warehouses 1..' 

Cleaning    up,    transfer   of    plant O.-'i 

Engineering,   administration   and  general   ex- 
penses       2,5 

Total     36.1 

The  cost  of  gravel  an<l  earth  lor  the  main 
enibanknicnt.  based  on  bank  measurement,  is 
higher  tli;in  the  foregoing  figures  indicate,  by 
reason  of  lie;ivy  .shrinkage,  and  is  shown  as 
follows : 

Material  front  gravel  pit,  590,000  cu.  yds. 

at  3S.5  cts $227,020 

Material    ficm    borrow-pits,    etc.,    167.000 

cu.  yds.  ;it  ;.'S.O  cts 46,750 

Total.   T.'.T.f'uO  cu.   yds.  at  36.2  cts $273,770 

Embankn.iii    measurement,   637,000   cu.   yds,    at 
43.0  CIS 


sted  St.  bridge  ni  Chicago,  completed  in  1894. 
Previous  to  that  time  the  type  in  which  a 
simple  span  is  lifted  vertically  with  the  aid  of 
counterweights  had  only  been  used  for  very 
short  spans  like  those  over  the  Erie  Canal. 


The  first  cantilever  bridge  in  this  country 
was  locatetl  on  the  Cincinnati  Southern  R.  R. 
(now  a  part  of  the  Queen  and  Crescent 
route)  across  the  Kentucky  River,  and  was 
completed  in  1877.  .At  that  time  it  was  also 
the  highest  bridge  in  the  United  States.  This 
bridge  was  replaced  in  1010  by  three  simple 
truss  spans  of  the  same  length  or  .37.")  ft.  The 
deck  of  the  new  bridge  is  Ml. 3  ft.  higher  than 
the  old  one  in  order  to  improve  the  railroad 
grade.  The  trusses  were  erected  by  the  bal- 
anced cantilever  method  from  each  tower, 
and  without  interference  with  traffic. 
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The   Use  of   Oxy-acetylene  for   Weld- 
ing and   Costs  of  Welding. 

In  our  issue  of  .March  'JJitli  wc  gave  a  de- 
"scriptioii  of  the  method  of  cutting  steel  by 
the  oxy-acetylcnt  process.  We  give  here  a 
brief  account  of  the  use  of  this  method  for 
welding,  with  figures  of  cost.  The  informa- 
tion is  taken  from  Bulletin  No.  4.")  of  the 
Engineering  r..\periinent  Station  of  the  Uni- 
versity of  IIHnois.  whicli  treats  the  subject 
thoroughly.  The  method  should  be  especially 
interesting  to  contractors  because  its  lield  is 
especially  repair  work  and  lield  work.  The 
Bulletin  says; 

Wliile  the  oxj'-acetylene  blowpipe  method  of 
welding  may  be  applied  sueccssfully  to  a  very 
wide  range  of  work  in  emei-gencies,  such  as 
"break-down  repairs."  etc..  the  cost  of  the 
necessary  gases  for  welding  thick  pieces  is  so 
high  that  this  method  will  never  entirely  dis- 
place coke.  gas.  or  electric  welding  outfits  for 
manufacturing  conditions.  Its  field  is  especially 
repair  work,  field  work,  and  manufacturing  op- 
erations on  pieces  of  small  cross-sectional  area, 
say,  plates  not  exceeding  li  in.  in  thickness. 
The  process  has  been  used  successfully  for  the 
following  work: 

(1)  'Welding  tanks  and  sheet  metal  work  of 
all   descriptions. 

t2)  Welding  frame  joints  for  automobiles, 
niakin.?  a  ligid  structure  all  in  one  piece. 

(3)  .\dding  metal  where  needed,  usually  in 
small  quantities:  for  example,  eliminating  de- 
fects in  castings,  particularly  in  steel  castings, 
such  as  blowholes,  etc..  or  adding  metal  to  a 
piece  which  has  been  machined  under  size. 

(4)  Repairing  boilers  by  either  welding  cracks, 
patches,  etc..  or  adding  metal  where  "grooving" 
or  "pitting"    has  occurred. 

(.5)  Bonding  of  electric  traction  rails  by  fusing 
the  copper  bond  to  the  rails. 

(6)  Repairs  of  all  kinds,  made  necessary  by 
breakage.  For  example,  a  cast-iron  punch  press 
frame,  broken  at  the  throat,  has  been  welded  so 
that  practically  it  is  as  useful  as  ever. 

The  accompanying  diagram  shows  the  weld- 
ing rate  and  cost  in  terms  of  length  of  weld, 
section  of  plate,  and  volume  of  filler  for 
blowpipes  of  various  sizes.  The  cost  of  op- 
eration rises  rapidly  with  the  thickness  of 
plate,  reaching  possibly  $4  per  hour  for  labor 
and  gas  on  %  in.  plates.  The  oxy-acetylene 
blowpipe  is  best  adapted  to  plates  up  to  Vi  in. 
thickness.  The  welding  rate  is  nearly  con- 
stant at  17.5  sq.  ins.  of  weld  section  per 
hour.  The  cost  of  welding  beveled  plates  may 
be  estimated  also  at  "2-5  ^cts.  per  cu.  in.  of 
filler  assuming  oxygen  at  3  cts.  per  cu.  ft. 
acetylene  at  1  ct.  per  cu.  ft.  and  labor  at 
30  cts.  per  hour.  It  should  also  be  noticed 
that,  provided  this  rate  holds  for  any  type 
of  grooved  joint,  if  the  plates  were  grooved 
from  both  sides,  the  cost  per  foot  of  weld 
would  be  only  half  that  for  plates  grooved 
from  one  side  only,  because  the  required 
amount   of    filler  would   be   reduced   one-half. 


PERSONAL, 

[Mr.  F.  (-'.  Finkle.  consulting  engineer,  an- 
nounces the  removal  of  his  offices  from  628^ 
South  Spring  St.  to  44S-9  J.  W.  Hellman  BIdg.. 
Los  Angeles.  Cal. 

Mr.  C.  F.  Ford  has  been  appointed  supervisor 
of  the  tie  and  timber  department  of  the  Chicago, 
Rock  Island  &  Pacific  Ry.,  succeeding  Dr.  Her- 
mann von  Schrpnck,  who  is  assigned  to  special 
work.  Mr.  Ford  will  make  his  headquarters  at 
Chicago.  111. 

Mr.  E.  F.  Harper  has  recently  been  appointed 
citv  engineer  of  East  St.  Louis,  III.,  succeeding 
Mr.  W.  J.  Crocken.  Mr.  E.  W.  Rodenberg  has 
been  appointed  assistant  In  charge  of  outlet 
se~wer.  and  Mr.  Jas.  F.  Parr  assistant  in  charge 
of  street   paving  and   sewers. 

.\t  a  meeting  of  the  Gary.  Ind..  Board  of 
Public  Works,  on  May  10,  Mr.  .\.  P.  Melton  was 
appointed  consulting  engineer  to  the  city  at  a 
salary  of  $10  per  day.  This  action  followed  Mr. 
Melton's  resignation  two  weeks  ago  as  city 
engineer.  It  is  understood  that  the  position  of 
city  engineer  will  be  filled  immediately,  at  a 
salary  of  $1..500  per  year. 

Mr.  O.  P.  Chamberlain,  president  of  the  West- 
ern Society  of  Engineers  and  chief  engineer  of 
the  (Chicago  &  Illinois  Western  R.  R.,  has  been 
appointed  chief  operating  engineer  of  all  the 
properties  of  the  Dnlese  &  Shepard  Co.,  of 
Chicago.  He  will  make  his  headquarters  at 
Garv,  111.,  and  will  have  charge  of  all  the  out- 
side" plants   of    the   Dolese    &    Shepard    Co..    in- 


oludin,!,-  Iho  Chicago  &  Western  Illinois  K.  K., 
wliich  is  an  industrial  line  controlled  by  this 
company. 

Mr.  II.  .S.  Baker,  who  has  been  track  elevation 
engineer  for  the  city  of  Chicago  for  the  past 
year,  was  apiiolnted  assistant  clt.v  engineer  on 
May  17.  .Mr.  K.  O.  Grelfenhagen.  now  in  charge 
of  the  technical  work  in  the  efficiency  division 
of  the  civil  service  commission,  will  assume 
charge  of  the  track  elevation  ollice  until  Mr. 
Baker's  successor  is  selected  by  civil  service 
examination.  The  position  of  assistant  city  en- 
gineer has  been  vacant  since  the  death  of  D.  W. 
Church,   two  years  ago. 

Mr.  Charles  C.  Schneider,  one  of  the  leading 
bridge  engineers  of  the  United  States,  and  for 
many  years  president  of  the  American  Bridge 
Co..  has  been  appointed  a  member  of  the  Board 
of  Engineers.  Quebec  Bridge.  He  succeeds  Mr. 
Charles  Macdonald.  whose  resignation  was  noted 
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Diagram   of  Cost  of  Oxy-Acetylene   Welding. 


in  our  issue  of  May  IT.  Tlie  membership  of  the 
board  is  now  complete,  and  consists  of  Mr.  E.  N. 
Monsarrat.  chairman.  Mr.  Ralph  Mod.1eski  and 
Mr.  Schneider.  It  is  stated  that  Mr.  Monsarrat 
will  be  chief  engineer  in  charge  of  construction 
and  will  devote  his  whole  time  to  the  work, 
and  tliat  ilessrs.  Modjeski  and  .Schneider  will 
act  in  a  consulting  capacity. 


Catalogs  Worth  Having, 

Engineers  and  contractors  should  have  on 
file  the  latest  catalogs  of  machines,  tools  and 
supplies  that  they  use.  In  sending  for  cata- 
logs reviewed  or  advertised  in  this  paper,  you 
will  confer  a  favor  on  us  if  you  will  write  di- 
rectly to  the  advertisers  and  state  that  you 
saw  the  catalog  mentioned  in  Engineering 
CoNTR.ACTiNG.  If  you  are  in  the  market  for 
tools,  machinery  or  supplies,  tell  us  and  we 
will  notify  promptly  the  leading  manufac- 
turers. 

Commercial  Photography. — Paper.  5^2x8^  ins., 
S  pp.  Commercial  Camera  Co.,  50  Cliurch  ,St., 
New   York. 

Cameron  Pumps. — Paper.  6x9  ins.,  li;  pp.  In- 
gersoll-Rand  Co.,   11   Broadway,   New  York 

Containing  a  discussion  of  the  points  regard- 
ing Cameron  steam  pumps  and  their  operation. 
Tables  are  gi\"en  showing  prices,  sizes  and  ca- 
pacities.    Illustrated. 

Chicago  Improved  Cube  Mixers. — Paper.  9x6 
ins..  64  pp.  Municipal  Engineering  &  Contract- 
ing Co.,   Railway  Exchange  Bldg.,   Chicago. 

.A.  complete  catalog  describing  the  development 
of  the  cube  mixer  and  a  discussion  of  the  vari- 
ous methods  of  mixing  concrete.  The  various 
types  of  machines  are  illustrated.  Photographs 
of  plant  installations  on  various  classes  of  work 
are  sho\\'n  and  drawings  are  given  showing  use- 
ful ideas  as  to  arrangement  of  plant  on  high 
wall  work. 

Concrete  Chimneys. — Paper,  6x9  ins.,  16  pp. 
Lehigh   Portland  Cement  Co.,   Chicago. 

Illustrating  and  describing  Weber  chimneys 
Mini   forms. 

Gates  Rock  Breaker.— Paper,  8x10%  Ins.,  20  pp. 
.Mils-Chalmers  Co.,  Milwaukee,  Wis. 

This  is  Bulletin  No.  1415.  containing  a  descrip- 
tion and  history  of  the  development  of  this  type 
of  crusher.  Tables  of  dimensions,  weights,  ra- 
pacities and  horsepower  required  are  given  and 
also  drawings  of  crushers  mounted  on  timber 
and  on  masonry. 

Oil  Break  Switches. — Paper,  SxlO'A  Ins.,  16  pp 
General  Electric  Co.,  Schenectady,  N.  Y. 

Two  bulletins  on  the  above  subject  have  re- 
centlv  been  isstied  bv  the  General  Electric  Com- 
pany     Bulletin  No.  4821  deals  with  switches  for 


n^e  on  circuits,  the  voltage  of  wliich  does  not 
exeeed  l.'j.OOO.  and  No.  4S23  refers  to  switches  de- 
signed for  voltages  of  from  22.000  to  110,000. 

Railway  Motors.— Paper,  SxlOy.  Ins.,  20  pp. 
General  Electric  Co.,  Sclienectady,  N.  Y. 

Bulletin  No.  4!i22  illustrates  and  describes  the 
GE-lis  railway  motor,  which  was  designed  to 
meet  tlie  demands  of  heavy  cltv  and  suburban 
service,  and  is  suitable  for  either  two  or  four- 
motor  equipments.  The  motor  is  rated  at  .".11 
hp.  The  iniblication  contains  rliniensioii  dia- 
grams, characteristic  curves  and  a  table  of 
selieiiule   speeds. 

Derricks,— Paper,  9%xl2",8  Ins..  Gu  pp.  Clyde 
Iron  Works.  :!1S  Fisher  Bldg.,  Chicago. 

This  catalog  is  one  of  the  most  complete  der- 
rick catalogs  published.  It  illustrates  and  de- 
scribes— with  suitable  tables  of  dimensions  and 
capacities  to  accompany  the  illustrations— the 
various  classes  of  derricks.  Details,  parts  and 
accessories  are  also  treated  fully. 

Eclipse  Mixers.— Paper,  6x9  ins,,  S  pp.  Stand- 
ard Scale  &  Supply  Co.,  Pittsburg. 

Giving  a  discussion  on  the  economy  of  opera- 
tion  of   this   mixer   and   testimonial   letters. 

Gas  Traction  Engines,— Paper,  4i^x6y.  ins.  • 
J  I"  1)11.    Gas  Traction  Co.,  Minneapolis,  Minn. 

This  is  a  very  complete  little  book  illustrating 
"■?  .,  describing  a  machine  called  the  Big  Four 
30  and  telling  of  the  various  work  upon  which 
the  machine  has  been  engaged.  Estimates  of  the 
cost  of  operation  under  various  conditions  and 
comparisons  of  the  cost  of  operation  with  gaso- 
line, kerosene  and  horsepower  are  given.  The 
book  also  contains  cuts  showing  detailed  parts 
of  the  machine. 

Furnace  Stokers.— Paper,  4i4x9  Ins.;  S  pp 
American   StoHer  Co.,   11   Broadway,   New   York. 

This  pamphlet  is  a  record  of  repeat  orders 
from  various  patrons  of  the  company. 

American  Gas  Tractor,- Paper,  9x6  ins,:  4  pp 
P.  J.  Downes  Co.,  300  Washington  Ave  N 
Minneapolis,   Minn. 

This  folder  illustrates  and  describes  a  gasoline 
tractor  for  which  the  particular  claims  are 
simplicity  and   durability. 

Cisco  Reference  List.— Cloth,  41^x6%  ins.;  120 
VV-  Cincinnati  Iron  &  Steel  Co,,  Cincinnati 
Ohio. 

This  Is  a  new  list  containing  classifications, 
list  ot  extras  and  weights  on  iron  and  steel 
products,  being  the  most  complete  book  gotten 
out  by  the  company  and  containing  all  extras 
and   weights.     Prices  for  extras   given. 

Underrunning  Third  Rail.— Paper,  6x9  ins.-  !•> 
pp-  Standard  Third  Rail  Co.,  165  Broadway. 
New  lork  City. 

This  catalog  contains  interesting  photographs 
and  descriptions  ot  installations  of  the  Standard 
Underrunning  Third  Rail.  Drawings  are  given 
showing  methods  of  installation  tor  switches  on 
single  and  double  track  and  other  various  con- 
ditions. The  photographs  iUustrate  the  condi- 
tions of  this  type  ot  third  rail  during  a  sleet 
storm  when  the  contact  surface  of  the  rail  is 
free  from  ice. 

Leader  Traction  Engines,— Paper,  8%x5%  ins.; 
4S  pp.  Ohio  Tractor  Manufacturing  Co.,  Marion, 
Ohio, 

Illustrating  and  describing  various  types  of 
gasoline,  kerosene  and  steam  traction  engines 
and  tractor  road  rollers. 

This  company  also  issues  another  catalog  (9x6 
ins..  32  pp,)  entitled  the  Ohio  Gasoline-Kerosene 
Tractor  which  deals  specificallv  with  this  tvpe 
of  traction  engine. 

Road  Rollers  and  Traction  Engines. — Paper 
9'4XS>4  ins.;  48  pp.  The  Huber  .Manfg.  Co., 
.Marion.   Ohio. 

Tills  catalog  illustrates  and  describes  trac- 
tion engines  and  road  rollers.  Illustrations  are 
shown  of  the  various  types  ot  contractors  en- 
gines at  work  hauling  trains  of  wagons  and  also 
shows  road  rollers  under  operation.  Some  costs 
of  operation   are  given. 

Shay  Locomotives, — Paper.  6x9  ins,;  SO  pp 
Lima    Locomotives  &   Machine   Co,.   Lima,    Ohio, 

Tills  catalog  describes  Shay  geared  and  rod 
locomotives,  the  material  used  in  their  con- 
struction is  described  in  detail  and  the  work  for 
which  they  are  best  adapted  as  shown  in  the 
illustrations.  Tables  for  each  class  of  locomo- 
tives showing  dimensions  of  various  types,  and 
hauling  capacities  on  various  grades  are  given. 

Concrete  Materials, — Paper,  6x9  Ins.;  12  pp. 
Chicago  Portland  Cement  Co.,  30  N.  LaSalle  St., 
Chicago,  III, 

Cement.  Sand  and  Gravel  for  Concrete  is  tlte 
title  of  the  pamphlet  recently  published  by  this 
company.  It  is  a  guide  for  the  cement  user  in 
the  selection  of  sand  and  gravel  and  tells  how 
to  wash  and  screen  sand.  It  also  contains  a  list 
of  instructive  booklets. 

Odorless  Steel  Vehicles. — Paper,  6^4x4%  ins,; 
-s   pp.     Geo.   H,   Holzbog  &   Bros.,  Jeftersonvllle, 

liid. 

This  catalog  contains  descriptions  and  illus- 
imtions  of  a  type  of  garbage  wagon  manufac- 
1  ured  by  this  company.  Table  of  weights  and 
capacities  of  v.arious  vehicles  is  given.  Also  net 
prices  of  vehicles  and  extras  to  wagons,  sewer 
innnps,   refuse  cans,   etc..  are  given. 


)  — 

CONTRACT 

S  K  W  S 

SECTION 

Ul 

ENGINE  BRING- CONTRACTING 

The   Doings 

of 
the  Week. 


Ihe    la^t    li-u 


Tlic  past  week  has  been 
rather  qtiiet  as  regards  the 
letting  of  large  railroad 
construction  contracts.  A 
considerable  niuiiber  of 
good  sized  contracts,  how- 
ever,   have    been    placed    in 

...^    ...- days   and   there   are  good   pros- 

jjects  that  other  contracts  will  come  up  short- 
ly. Among  the  railroad  construction  con- 
tracts let  recently  are  the  following:  Vance 
Construction  Co..  Birmingham,  Ala.,  Sec.  1, 
Tuscaloosa  Mineral  R.  R.,  Watson  Construct- 
ing Co.,  Birmingham.  .\la..  Sees.  2  to  T,  and 
Dunn  &  Lallande  Bros.,  Birmingham,  Ala., 
Sees.  8  to  18  inclusive :  Tlie  Foster-Creighton- 
Gould  Co.,  Nashville,  Tenn.,  for  reconstruct- 
ing bridges  over  Choctawhatchie  and  Apala- 
chicola  Rivers  on  the  Pensacola  Division  of 
the  Louisville  &  Nashville  R.  R.,  in  Florida  ; 
Circmmit  &  Johnson,  .Alton,  111,  for  laying  all 
the  track,  setting  the  poles,  stringing  the 
wire  and  the  building  of  all  necessary  struc- 
tures along  the  line  of  the  .\lton,  Jacksonville 
&  Peoria  Ry. ;  J.  C.  Dunn.  -^HT  South  Dear- 
born St.,  Chicago,  111.,  for  the  liridging  and 
concrete  work  on  the  new  Carlisle-.-\llerton. 
la.,  line  of  the  Chicago.  Rock  Island  &  Pa- 
cific, the  contract  including  (j.unu  cu.  yds.  con- 
crete masonry :  Yale  &  Reagan.  Fisher  Bldg., 
Chicago,  111.,  for  grading  0  mil^s  of  the  new 
Carlisle-Alberton  line  south  of  Carlisle.  la. ; 
Buffat  &  Nipper.  Knoxville.  Tenn..  for  six 
miles  of  grading  between  Whitesburg.  Ky , 
and  Dry  Fork,  Kv,.  on  the  Lexington  &  East- 
ern R.  "R.  :  Frank  Bliss.  1810  J.  St..  Belling- 
ham,  Wash.,  for  1%  miles,  and  McClellan 
Bros.,  1000  Michi.gan  Ave..  Bellingham,  1 
inile  of  logging  railroad  for  the  Lake  What- 
com Logging  Co.  ;  Acme  Construction  Co.. 
Toronto,  Ont..  for  constructing  the  proposed 
electric  railway  of  the  People's  Ry.  Co.  from 
Guelph  to  London,  Ont.  ;  J.  D.  Lynch.  Mon- 
mouth, 111.,  for  double  track  work  from  Blue 
Island  Junction  to  Matteson,  III,  for  the  Illi- 
nois Central  Ry.,  the  work  extending  for  a 
distance  of  13.12  miles  and  containing  about 
."0,000  cu.  vds.  of  steam  shovel  excavation  be- 
sides ditching  and  other  work:  J.  P.  Mullar- 
key,  Montreal,  Que..  A.  Sinclair.  Toronto. 
Ont.,  and  Evan  Mackenzie,  Toronto,  Ont..  for 
completion  of  the  Toronto-Ottawa  line  of 
the  Canadian  Northern  Ry..  the  contracts 
amounting  to  several  million   dollars. 

Bids  were  opened  last  week  by  the  Board 
of  Water  Supply  of  New  York  City,  for  four 
large  contracts  for  rock  tunnel  work.  The 
work  is  to  be  done  in  connection  with  the 
New  York  Citv  tunnel  portion  of  the  Cats- 
kill  aqueduct,  'Masnn  &  Hanger  Co..  Corn- 
wall-on-Hudson.  N.  V..  at  $:\70f),.3T2  was  low 
bidder  on  contract  CiiH :  Patrick  McGoveni,  (I 
Beacon  St..  Boston.  Mass..  at  $.5.77.^.398  was 
low  bidder  on  Contract  n.'j ;  Grant.  Smith  & 
Co.  &  Loeher,  Rome.  N.  V..  at  $4.-">12.(iOO  was 
low  bidder  on  Contract  (ifi.  and  Holbrook, 
Cabot  &  Rollins  Corp..  103  Park  Ave.,  New 
York,  at  $."),272.4.3-5  was  low  bidder  nn  Con- 
tract fi7. 

Bids  for  government  luck  and  dam  con- 
tracts on  the  Ohio  River  amounting  to  over 
Sl.iOoOOO  have  iieen  opened  within  the  last 
two  weeks  by  the  U.  S.  Engineer  in  charge 
of  the  work.  Bids  for  Lock  and  Dam  No. 
14  were  opened  Mav  10.  as  noted  in  our  last 
issue  Bids  for  Lock  and  Dam  No.  20  were 
opened  Mav  17.  the  lowest  bidder  being  the 
Sheridan-Kirk  Construction  Co..  Cincinnati. 
O..  at  $(i.53,825.  Bids  for  Lock  &  Dam  No.  l.i 
are  to  be  opened  June  -"i. 

One  of  the  largest  irrigation  contract>  ot 
the  venr  is  now  being  advertised  by  the  So"!li 


San  Joaquin  Irrigation  District,  Manteca.  Cal. 
The  work  calls  for  the  construction  of  a  dam, 
headworks,  canals,  tunnels,  etc.,  and  will  in- 
volve  the   exper.diture   of    nearly  $l,0(iO,on(). 

The  trustees  of  the  Sanitary  District  of 
Chicago.  III.  opened  bids  on  May  18  for  the 
excavation  and  construction  of  Section  3  of 
the  Calumet-Sag  channel.  S.  R.  H.  Robinson 
&  Son  Contracting  Co..  St.  Louis.  Mo.,  at 
$324,.")80  was  the'  low  bidder.  This  is  the 
first  contract  for  excavation  work  in  connec- 
tion with  the  Calumet-Sa.g  channel.  Other 
contracts  will   be  let  Liter  on. 


The  keystone  of  the  com- 
mission  form  of    city  gov- 
A   New  ernment   is    the     concentra- 

tion of  authority  in  the 
Profession.  hands  of  a  few  men  who 
are  directly  responsible  to 
the  citizens.  In  one  or  two 
.■\merican  cities  which  have  adopted  the  com- 
mission form  of  government,  this  concentra- 
tion of  authority  has  gone  even  farther  than 
the  placing  of  the  actual  administration  in  the 
hands  of  a  commission  of  five,  each  one  of 
whom  should  have  charge  of  a  distinct  branch 
of  the  city  government.  In  these  one  or  two 
cities  it  has  been  arranged  that  the  commis- 
sioners shall  be  merely  the  guiding  and  con- 
sultative body.  They  have  been  authorized 
and  directed  to  choose  a  business  manager 
who  should  have  charge  of  the  administration 
of  the  city  as  their  servant,  subject  to  re- 
moval by  them  at  any  time  and  obliged  in 
all  particulars  to  carry  out  their  directions. 
Commenting  on  this  development  of  the  com- 
mission form  of  government.  Governor  W'ood- 
row  Wilson  of  New  Jersey  in  an  address 
last  week  said : 

Sliciukl  this  lOMii  I'f  cnnimipsion  ,2:uvt.-i  iiment 
be  .icenerally  adopted  it  would  uiuloubledly  result 
in  tlie  growtli  of  a  profe.ssioniil  cl.ass  very  niucii 
to  lie  dp.>iirPd — tlie  development  of  a  bods'  of  men 
who.se  Inisiness  it  would  be  to  understand  the 
variou.s  detiartinents  of  city  government  and  to 
talie  cliarge  of  tliom.  Our  bureaus  of  municipal 
researeli  are  piodueinEf  men  who  mij^lit  easily  ]te 
trained  for  such  purposes,  and  it  is  not  beyond 
hoping  for  tliat  we  may  be  able  to  conduct  our 
cities  with  real  business  efTiciency  at  tl^e  liands 
of  experts.  It  cannot  be  an  accident  that  tlie 
best  governed  citie.s  of  the  world  are  those  in 
which  there  is  a  short  ballot,  concentrated  au- 
thorit>',  and.  l;iy  consequence,  expert  service; 
for  cxjiert  .ser\  ice  is  iK'iind  to  eome  in  America, 
as  elsewlii-re,  bv  reason  of  this  concentration  of 
authority  and  simplification  of  political  methods. 
There  is  no  reason  wh.v  our  cities  should  not 
have  a  inactiial  permanent  corjis  of  ox|„.rt 
ofReials. 


The     legislature     of     llli- 

Compensa-      ""'^,  '"  ""-'  F'"^'"g  ^''Y'  "*' 
,    J  ■        Its   last   session   passed   tw'o 
tion  and   Lia-    ],ii|^    ^f    gr^.at    interest    to 
bihty   Bills.       contractors    in     that     st.ate. 
One  of  these  is  a  workin.g- 
men's  c(im|)cnsation   act:   the  other  is  an   em- 
ployers' liability   law.     The  last  mentioned  law 
eliminates  the   fellow   servant  doctrine  of   law 
that   has   been    followed   by   the  courts   in   de- 
fining the  liability  of  employers  where  one  of 
their   employes    is    injured    by    the    negligence 
or  inefficiency  of  a  fellow  employe.  The  work- 
ingrnen's     compensation     act     establishes     the 
principle    of   compensation,    optional    with    the 
cmplove.   .ind   based   upon   the   recent  decision 
of   the    New   \avk  courts.     Some  of   the   fea- 
tures of   tile  act   are:     No  employer  of  labor 
in    h:Hzardiius    occupations    shall    escape    pay- 
ment of  cmnpensation  by  proving  an   enqiloye 
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assumed  the  risk.  No  employe  shall  recover 
damages  in  any  court  other  than  those  pro- 
vided in  the  act.  I);unages.  in  case  of  death, 
to  the  widou  and  children  shall  be  one- 
fourth  of  salary,  or  not  less  than  $l.oO0.  nor 
more  than  $3,500:  if  no  heirs.  $1.')0  for  funeral 
expenses.  Compensation  shall  be  paid  either 
in  lump  sum  or  in  weekly  installments.  Pay 
in  case  of  disability  for  life  shall  be  not  less 
than  $10  per  month.  Pay  for  the  first  eight 
vears  of  di.-.ability  shall  be  not  less  than  $5 
nor  more  than  $12  per  week.  Waiver  of 
claims  jirocured  within  seven  days  of  acci- 
dent is  fraudulent.  No  employe  has  the  right 
to    wai\e    his   claim. 


(irecne     County.     .Arkan- 
sas, offers  an  -excellent  ex- 
Drainage         ample   of   the   progress   be- 


Work  in 


ing    made   in   the    Southern 


states  in  the  reclamation  of 
Arkansas.        swamp     land     by    drainage. 

Five  years  ago  when  the 
count\  judge  of  Greene  Count\  authorized 
the  ftirmation  of  the  first  drainage  district 
for  the  reclamation  of  swamp  land  in  the 
county,  a  surging  mob  of  protesting  tax- 
payers, surrounded  the  court  house,  remon- 
strating against  the  levying  of  the  tax,  and 
threatening  to  lynch  the  Judge.  Today  there 
are  thirteen  drainage  districts  in  the  county, 
that  will  reclaim  one-third  of  the  area,  and 
lands  that  ;i  few  years  ago  were  not  worth 
the  taxes  are  now  worth  from  $0  to  $50  an 
acre,  and  are  supportin.g  splendid  plantations. 
.Adjacent  counties  in  the  state  have  also 
taken  up  the  movement  and  drainage  districts 
are  bein.g  established  which  will  reclaim  mil- 
lions of  acres  of  Land. 


"J.   H.    Sawyer,   of    Pres- 
ton,   on    ground    owned   hy 
VJe    Note        ''^'"    Saw-yer   family   for    85 
years,    this    morning   broke 
That —  dirt  on  the  railroad  of  the 

Backwater  system.  Mrs. 
.Sawyer,  with  a  bottle  of 
Welch's  .grape  juice,  christened  the  pick  with 
wdiich  Mr.  Sawyer  struck  the  first  blow.''  Our 
old  friend.  Scaldy  Bill  Quiiin.  rises  to  remark 
that  the  above  is  a  helluvaway  of  launching  a 
new  battleship  or  starting  a  new  railroad. 
We  also  note  that  the  first  bid  for  the  $o0.iiOO.- 
000  issue  of  Panama  Canal  bonds  was  received 
by  the  Treasury  Department  12  hours  after 
the  advertisement  for  bids  had  been  an- 
nounced. The  bidder  offered  to  take  the  en- 
tire issue  at  $152,101,050.  The  bidder  was  an 
inmate  of  a  well  known  sanitarium  in  New 
'^■ork  state  and  through  an  oversight.'  prob- 
ably, neglected  to  inclose  a  certified-  check  for 
$1,042,021.  or  the  2  per  cent  of  the  amount  of 
his  bid  required  by  the  department. 


The  supplemental  estimates  of  the  Can- 
adian Clovernment  for  the  coming  fiscal  year 
include  $2,403,000  for  marine  improvements, 
.Some  of  the  proposed  appropri;itioiis  arc: 
Lighting  e(|uipment  of  Williamsburg  canal, 
$55,0011  Rurlin.gtnii  Beach  canal.  $100.1100. 
Goderich  li.irbor  improvements.  $110,000. 
M.'imilton  harbor  im[)rovements.  $l(i.Oiili.  Kin- 
cardine pier.  $10,000.  Meaford  harbor  im- 
provements, closing  of  eastern  entrance  and 
removal  of  "L"  of  inner  checkwater,  $34.- 
fiOO.  River  Thames,  removal  of  obstructions, 
$1.5110,  Rondeau,  harbor  improvements.  $10.- 
uon.  S:iriiia  ba\-  improvements.  $50,000.  Wind- 
sor, landing  dock.  $30,000.  Port  .'Arthur  and 
Fort  William.  Inirbor  improvements.  $500,000. 
(Hiebec  harbirr  improvements.  $(i.'!8,000. 
ilri'd.LMiig.  cbiclK    in   tho   east.  $770..5oo. 
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Alabama. 

®Tlic  coiitrait.s  lor  llio  cons'.rinMion  of  the 
Tuscaloosa  Mineral  R.  R.  have  been  awarilcil 
as  follow:  Section  1,  to  the  Vance  Construc- 
tion Co.  of  Birniiniihani.  .\la. ;  sections  2  to  T. 
inclusive,  to  the  Watson  Contracting  Co.  of 
Birmingham.  Ala. ;  sections  8  to  18.  inclusive, 
to  Dunn  &  Lallande  Bros,  of  Birniin.gham, 
.Ma.  The  total  cost  of  the  work  will  he 
.something  less  than  $7.50.000.  This  railroad 
will  be  IS  miles  long,  with  fairly  heavy  con- 
struction work,  some  of  it  steam  shovel. 
T.liere  will  he  one  high  viaduct  on  the  work, 
1.50  ft.  high  by  580  ft,  lon.g.  F.wing  D.  Sloan. 
Tuscaloosa,  Ala.,  is  Chief  Engineer. 

City  Council  of  Gadsden,  .\la.,  has  granted 
a  franchise  to  J.  M.  Dewberry,  Birmingham. 
.Ma.,  to  operate  a  steam  and  motor  railroad 
on  Mie  streets  of  Gadsden.  Work  must  be 
commenced,  under  the  franchise,  at  .some  place 
between  Gadsden  and  Birmingham  within  two 
years  from  the  time  the  franchise  is  granted, 
and  cars  must  be  operated  over  the  road  with- 
in three  years. 

Messrs.  .■\.  J.  Stap,  C.  G.  Kershaw  and  W. 
M.  Boynton.  have  organized  the  Central  Con- 
struction Co..  with  a  capital  stock  of  $l.').Oi)0. 
The  company  will  have  its  head  oftice  at  Tal- 
ladega and  wil!  engage  in  railroad  construc- 
tion. 

California. 

®Advices  from  San  Bernardino,  Cal..  state 
that  a  contract  has  been  awarded  George 
West,  of  that  city  for  reconstructing  the  road- 
bed of  the  Santa  Fe  from  Fresno.  Cal..  to 
Merced,  a  distance  of  58  miles. 

The  Pacific  Electric.  Co.,  Los  .'\n.a:eles,  has 
awarded  contracts  for  construction  work  on 
the  Glendale-Burbank  branch  line  of  the  Pa- 
cific Electric,  and  work  will  be  begun  imme- 
diately. This  line  will  be  about  4  miles  in 
length  and  w'ill  branch  from  the  main  line  of 
the  (Jlcndale  tracks  some  miles  south  of 
Glendale,  .ffoing  in  an  almost  direct  line  to 
Burbank.  It  will  take  several  months  to  coni- 
l>lete  the  work. 

H.  W.  Sheridan.  Division  Superintendent 
of  the  Southern  Pacific  is  reported  to  have 
announced  that  work  will  be  commenced  this 
summer  on  the  branch  from  .Arliuckle,  Cal.. 
through  Grimes.  Princeton  and  Colusa  City  to 
Hamilton   City. 

Engineers  of  the  Southern  Pacific  Co.  have 
made  survevs  for  an  extension  of  the  electric 
railway  at  Redlands  from  Orange  St.  on  Col- 
ton  .-Xve.  to  University  St..  a  distance  of  one 
mile,  giving  electric  service  to  the  university. 

The  Eresno-Coalinga-Monterey  R.  R.  will 
shortly  ask  a  franchise  from  the  city  trustees 
of  Fresno.  It  is  proposed  to  enter  the  city 
from  the  south  through  either  Mono  or  Kern 
Sts.  Albert  Albrecht  is  the  promoter  of  this 
line.  Senator  G.  W.  Cartwright,  Fresno,  is 
also  interested. 

The  Sacraraento-Folsom  Electric  Ry.  Co. 
Vias  been  incorporated  with  a  capital  stock  of 
$1,000,000  and  proposes  to  build  a  main  line 
of  22  miles  between  Sacramento  and  Folsom 
and  a  branch  line  of  four  miles  out  from  the 
Fair  Oaks  bridge.  The  incorporators  and  in- 
itial directors  and  their  cash  subscriptions  are: 
Francis  V.  Keesling.  $24,001):  Herman  H. 
Grau,  $500;  Ernest  L.  Bruno.  $500;  J.  \V. 
Cook.  S500,  and  Otto  Grau.  $500.  Total  sub- 
scriptions, $2<),000,  or  $1,000  a  mile  for  each 
proposed  mile  of  road.  All  the  incorporators 
are  residents  of  San  Francisco  except  Herman 
Gra\i,  who  lives  in  Sacramento.  Keesling.  the 
ostensible  head  of  the  corporation,  is  a  young 
lawyer,  who  was  a  candidate  for  lieutenant 
governor. 

The  status  of  work  for  the  Geary  St.  mu- 
nicipal street  railway  at  San  Francisco  was  as 
follows  on  May  6 :  Contract  No.  6 — For  fur- 
nishing and  delivering  trolley  poles.  Plans 
:ind  specifications  completed  and  cost  esti- 
mated at  $17,000.  Awarded  to  the  National 
Tube    Co.    bv    the    Board    of    Public    Works. 


This  work  is  under  way.  Contract  No.  7 — 
For  furnishing  and  delivering  cast  iron  trim- 
mings for  trolley  poles.  Plans  and  specifica- 
tions ill  per  cent  completed.  Contract  No.  8 
— For  funishirg  and  delivering  redwood  rail- 
road ties.  Specifications  completed  and  cost 
estimated  at  $17,000.  .^warded  to  J.  Heyman  ; 
10,00i>  ties  have  been  received  and  arc  being 
hauled  to  the  pipe  yard.  Contract  No.  D— 
I'or  furnishing  and  delivering  tie  plates. 
.Awarded  to  Eccles  &  Smith  by  the  Board  of 
Public  Works  on  May  1.  Contract  No.  11 — 
I'or  furnishing  and  delivering  street  cars. 
Plans  and  specifications  55  per  cent  completed. 
Contract  No.  13 — For  hauling  rails.  Cost  es- 
timated at  $0,000.  Awarded  by  the  Board  of 
Public  Works  to  McNab  &  Smith  Draying  Co. 
Work  has  been  completed.  Contract  No.  14 
— For  hauling  rails  to  the  pipe  yard.  Award- 
ed to  McNab  &  Smith.  Contract  No.  15— For 
track  and  overhead  work.  Specifications  25 
per  cent  coriipleted.  Contract  No.  10— For 
hauling  ties.  Awarded  to  Farnsworth  &  Ru.g- 
gle.s. 

The  Southern  Pacific  Co.,  through  its  sub- 
sidiary company,  tht  Peninsula  R.  R.  Co.,  has 
petitioned  for  a  franchise  to  construct  stand- 
ard gage  tracks  on  the  Monterey  road  to  the 
cemetery  on  Willow,  Lincoln  and  Minnesota 
.Avs.,  on  14tli  St.  and  other  places  in  San 
Jose  where  the  standardization  has  been  con- 
templated  or  already  completed. 

Surveys  have  been  completed  by  the  Santa 
Fe  and  Soutliern  Pacific  R.  R.'s  along  their 
joint  line  from  Bakersfield  to  Mojave  over 
the  Tehachepi  Pass  for  the  laying  of  an  8-in. 
pipe  line  for  the  purpose  of  transmitting  the 
large  quantities  of  oil  used  by  the  two  com- 
panies in  their  engines  on  the  southern  divi- 
sions as  well  as  that  destined  for  the  east 
for  commercial  purposes.  This  pipe  line  will 
cost  in  the  neighborhood  of  $1,2.50,000  and 
will  be  80  miles  in  length.  The  maps  and 
plans  prepared  by  the  companies'  engineers 
call  for  pumping  plants  every  .30  miles,  or 
three  of  them  for  the  entire  length  of  the 
pipe  line.  H.  C.  Phillips,  Los  Angeles,  Cal. 
is  Chief  Engineer  of  .\tchison,  Topeka  &• 
Santa   Fe  Coast  Lines. 

Florida. 

®The  Foster-Creighton-Gould  Co.,  Nash- 
ville, Tenn..  has  been  awarded  contract  bv 
the  Louisville  &  Nashville  R.  R.,  W.  H. 
Courtenay,  Chief  Engineer,  to  reconstruct 
l^ridges  across  Choctawhatchie  and  .Apalachi- 
cola  Rivers  on  the  Pensacola  Division  in 
Florida.  The  work  includes  both  substruc- 
ture and  superstructure.  The  new  substruc- 
ture is  to  be  of  plain  and  reinforced  con- 
crete, which  will  replace  the  creosoted  ])ile 
piers  which  are  now  in  use. 

Georgia. 

The  Georgia  &  Florida  K.  R.  is  now  build- 
ing a  2.4  mile  line  from  Sparks  to  Adel.  The 
work  is  being  done  w'ith  company  forces. 
The  work  is  light  and  the  grading  is  nearly 
completed.  It  is  expected  to  open  the  exten- 
sion in  about  six  weeks.  W.  A.  Swalifuv. 
Augusta,  Ga.,  is  chief  engineer. 

Idaho. 

.\n  announcement  reported  to  have  lioen 
made  by  E.  H.  Dewey,  Nampa.  Ida.,  President 
Idaho  Northern,  is  to  the  effect  that  construc- 
tion work  will  be  started  shortly  on  the  pro- 
posed line  from  Emmett  in  Western  Idaho 
north  for  a  distance  of  100  miles  through  ihi- 
Long  Valley  to  the  Pavette  Lakes. 

Illinois. 

®Grommit  &  Johnson.  .Alton,  III.,  havi- 
been  awarded  a  contract  by  the  .Alton,  Jack- 
sonville &  Peoria  Ry.  for  laying  all  the  track, 
setting  the  poles,  stringing  the  wire  and  the 
building  of  all  necessary  structures  along  the 
line  of  the  railroad  from  Alton  to  Jersey  • 
ville,  and  thence  to  Hardin  in  Calhoun  coun- 


ty.    Grommit   &   Johnson    have   started    work 
on  their  contract. 

®J.  D.  Lynch,  Monmouth,  III.,  has  been 
awarded  a  contract  for  double  track  work 
from'  Blue  Island  Junction  to  Matteson,  III., 
for  the  Illinois  Central  Ry.  The  work  ex- 
lends  for  a  distance  of  13.12  miles  and  con- 
t:iins  about  50,000  cu.  yds.  of  steam  shovel 
excavation  besides  ditching  and  other  work 
suitable  for  small  team  outfits.  A.  S.  Bald- 
win, Chicago,  III.,  is  Chief  Engineer  of  the 
Illinois    Central. 

The  Grand  Trunk  Ry.  is  said  to  lie  planning 
tg  begin  work  this  summer  on  relaying  900 
miles  of  track  between  Montreal  and  Chicago 
with  lOd-Ib.  rails. 

The  Chicago  &  Western  Indiana  R.  R.  has 
secured  the  last  piece  of  property  on  Federal 
street  necessary  to  carry  out  its  plan  to  build 
a  new  union  passenger  station.  This  is  the 
southwest  corner  of  Federal  and  Polk  streets. 
The  Western  Indiana  represents  five  other 
roads,  including  the  W'abash,  which  will  be 
tenants  of  the  new  station. 

Stockholders  of  the  St.  Louis,  Quincy  & 
Terre  Haute  Interurban  Ry.  Co.  have  voted 
to  increase  the  capital  stock  from  $50,000  to 
$1,680.000 :  and  the  directors  have  been  au- 
thorized to  issue  bonds  for  that  amount.  The 
name  of  the  company  was  changed  to  the 
Quincy  &  Terre  Haute  Ry.  Co.  It  is  stated 
that  St^  Louis  capitalists  have  agreed  to  float 
about  (5  per  cent  of  the  bond  issue.  The 
route  as  now  proposed  is  through  the  towns 
of  Liberty.  Beverly,  Kingston.  Baylis  and 
Pittsfield.  The  officers  of  the  company  are: 
President.  William  C.  Pick ;  vice  president, 
H.  C.  Simons;  secretary,  F.  W.  Knollenberg; 
treasurer,  S.  P.  Landcraft.  All  the  above, 
with  the  exception  of  Mr.  Simons,  are  resi- 
dents of  Quincy. 

Indiana. 

The  City  Council  of  Vincennes  has  adopted 
a  resolution  calling  upon  the  Vincennes  Trac- 
tion Co.  to  make  the  desired  extension  of 
their  line  on  Main  St.  from  7th  to  15th  St., 
and  on  1.5th  St.  from  Main  to  Willow  St. 
within  the  next  si.x  months. 

Iowa. 

®J.  C.  Dunn,  537  South  Dearborn  St.,  Chi- 
cago, 111.,  has  been  awarded  the  contract  for 
the  bridging  and  concrete  work  on  the  new 
Carlisle-Allerton  line  of  the  Chicago,  Rock 
Island  &  Pacific.  Mr.  Dunn's  contract  in- 
cludes 6,000  cu.  yds.  concrete  masonrv,  2,000,- 
000  ft.  trestle  timber,  and  driving  170,000  lin. 
ft.  of  piles.  Yale  &  Reagan,  Fisher  Bldg., 
Chicago,  111.,  have  taken  the  contract  for 
grading  nine  miles  of  the  line  south  of  Car- 
lisle. MacArthur  Bros.  Co.,  Fisher  Bldg., 
Chicago,  are  the  general  contractors  for  the 
line,  as  noted  in  our  May  10  ifsue. 

Kansas. 

®The  extension  of  the  Quindaro  Blvd.  car 
line  in  Kansas  City,  Kan.,  has  been  finished 
and  work  has  been  started  on  the  extension 
of  the  Chelsea  car  line.  H.  H.  Hannakat  has 
the  contract  for  grading  the  right-of-way  and 
the  rails  will  be  laid  when  men  have  finished 
grading.  All  the  material  for  the  construc- 
tion is  on  the  ground.  The  Quindaro  exten- 
sion is  out  18th  St.  to  27th  St.,  and  north  on 
27th  St.  to  Brown  Ave.  The  Chelsea  line  will 
be  extended  from  25th  St.  to  27th  St.,  north 
on  27th  St.  to  Parallel  -Ave.  and  west  on 
Parallel  Ave.  to  the  city  limits. 

The  State  Railroad  Board  has  granted  the 
Missouri.  Kansas  &  Texas  R.  R.  Co.  permis- 
sion to  issue  $24,000,000  in  bonds,  $5,000,000 
to  be  spent  in  betterment  of  the  road  in 
Kansas.  S.  B.  Fisher,  St.  Louis,  Mo.,  is  chief 
engineer  of  the  Missouri,  Kansa,^  &  Texas  Ry. 

Plans  are  being  formulated  by  the  Com- 
mercial Club  of  Meade,  Kan.,  for  building  an 
electric  line  from  Meade  to  Beaver,  by  way 
of  Miles,  Kan.,  and  Hatten,  Okla.  .A  com- 
mittee has  been   named,  composed  of  Meade 


4*  indicates  work  now  open  for  bids.     ®  indicates  a  contr  ict  let  recently. 
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and  Beaver  men.  to  enter  into  negotiations 
with  F.  Corp,  who  will  have  cliarge  of  the 
work  of  promotion. 

Rumors  throughont  southwest  Kansas  are 
to  the  effect  that  the  Santa  Fe  system  is 
considering  the  construction  of  a  short  line 
from  Dodge  City  or  Garden  City  to  New 
Mexico  to  cut  out  the  Katon  Pass  and  de- 
velop new  territory  in  Colorado,  New  Mexico 
and  Kansas.  It  is  stated  that  the  necessary 
right  of  way  is  already  heing  secured. 

Kentucky. 

®BufYat  &  Nipper.  Knoxville.  Tenn,,  have 
lieen  awarded  a  gradin,g  contract  between 
Whitesburg  and  Dry  Fork.  Ky.,  on  the  Lex- 
ington &  Eastern  Ry.  The  work  covers  six 
miles  of  line  and  nuicli  of  the  grading  is 
heavy. 

The  bond  holders  of  the  Indianapolis  & 
Louisville  Traction  Co.,  Louisville,  Ky.,  have 
a.greed  to  a  proposed  plan  of  reorganization 
of  that  company  in  which  it  is  contem- 
plated that  an  issue  of  $I..jOO,000  5  per  cent 
30-vear  first  mortgage  bonds  under  date  of 
Jaii.  1,  11)11,  $600,1.100  (i  per  cent  cumulative 
preferred  and  $('ioO,(inO  common  stock  shall 
be  made.  The  capitalization  of  the  present 
company  is  $1,250,000  first  mortgage  bonds, 
$3;l4.o00  second  mortgage  bonds  and  $100,000 
preferred    and    $2."i00.(Mi0   common    stock. 

Further  details  regarding  the  $2,000,000  trac- 
tion company  at  Owensboro.  Ky.,  mentioned 
in  our  last  issue,  are  now  at  hand.  Tlie  plans 
contemplate  the  organization  of  a  company 
to  be  known  as  the  Western  Kentucky  Elec- 
tric Rys.  Co.  and  the  making  of  surveys  and 
a  commercial  report  on  the  territory  tributary 
to  Owensboro  to  determine  the  cost  of  the 
construction  as  a  basis  for  financing  the 
scheme.  The  special  committee  of  the  Busi- 
ness Men's  Association,  interested  in  the  proj- 
ect, consists  of  L.  D.  Ray.  Dan  Griffith.  J.  Ed. 
Guenther,  D.  C.  Stimpson  and  George  H.  Cox. 
Chicago  promoters  are  behind  the  project. 

The  Hickman  extension  of  the  Chicago, 
Memphis  &  Gulf  was  completed  last  week  be- 
tween Dyersburg.  Tenn.,  on  the  Illinois  Cen- 
tral and  Hickman,  Ky.,  on  the  5!'ashville, 
Chattanooga  &  St.  Louis,  a  distance  of  -52 
miles.  An  extension  of  the  line  nortlnvardly 
to  Clinton.  Ky..  a  distance  of  l."i  miles,  and 
connecting  with  the  Mobile  &  Ohio  at  Stubbs, 
Ky.,  is  contemplated.  S.  G.  Latta,  Dyersburg, 
Tenn.,  is  President  of  tlie  Chicago,  Memphis 
&  Gulf  R.  K. 

Louisiana. 

Surveys  have  been  made  for  the  construc- 
tion of  a  short  street  car  line  in  St.  Bernard 
Parish  from  the  Barracks  to  the  plant  of  the 
American  Sugar  Refinery,  It  is  expected  that 
construction  work  will  be  started  shortly. 
A.  L.  Black.  Xew  Orleans.  La.,  has  the  fran- 
chise for  the  line. 

Maryland. 

Good  progress  is  bcin.g  made  with  the  con- 
struction work  on  the  Western  Maryland  ex- 
tension from  Cumberland,  Md.,  to  Connells- 
ville,  Pa.,  and  it  now  looks  as  though  the 
road  would  be  turned  over  to  the  operating 
department  ahead  of  contract  time,  which 
calls  for  its  completion  on  Nov.  1  ne.xt.  Up 
to  May  1  over  4.0i"i,iiiio  cu.  yds.  of  excava- 
tion has  been  completed  out  of  a  total  of  C,- 
(1110.0(10  required.  This  is  proceeding  at  the 
rate  of  oOO.OOO  cu.  \(ls.  ,1  month,  which  will 
enable  the  contractors  to  complete  the  excava- 
tion work  by  Sept.  1.  .\bout  80  per  cent  of 
the  1-">0,000  cu.  yds.  of  concrete  work  had 
been  linished.  Track  laying  has  already 
commenced  and  by  the  end  of  May  will  be 
well  under  way  at  half  a  dozen  points.  The 
headings  of  all  the  tunnels,  except  the  Big 
S.'ivage,  have  been  connected,  and  several  of 
the  shorter  tunnels  ha\'e  I)een  made  ready  for 
concretin.g  and  track  laying.  The  Big  Savage 
tunnel,  3.27o  ft.  in  length,  has  been  bored  for 
2,.j(iu  ft. 

Massachusetts. 

The  State  Railroati  Commisison  was  re- 
cently over  several  routes  of  projected  ex- 
tensions at  Nortli  .-Xdams  of  the  Berkshire 
Street  Ry.  Co.,  Pittsfield.  It  is  the  general  im- 


pres.siLiii    that    smuic    extensions    will    be    built 
;n    Xortli     Nd.on-    m    tlie    iinmedi.ite    future. 

Michigan. 

The  Battle  Creek.  Cold  water  &  Southern 
R.v.  Co.  has  opened  an  ollice  in  Coldwater, 
Mich,  in  charge  of  Fred  Warren.  Promotion 
work  for  the  proposed  electric  railway  is  now 
under   way. 

A  conference  is  to  be  held  on  June  7  be- 
tween the  city  officials  of  Kalamazoo  and 
representatives  of  the  railroads  regarding  the 
elevation  of  tracks  in  that  city.  The  confer- 
ence^ will  m.irk  the  first  important  active  step 
tendin.g  towards  the  accomplishment  of  grade 
seiiaration.  .\t  that  time  the  commissioners 
will  h.ive  an  opportunity  to  learn  the  atti- 
tude of  the  various  ro.ads  towards  the  matter. 
A.  K.  Edwards.  Kalamazoo,  is  chairman  of 
the  gr.ade  separation  commission  of  that  city. 

Minnesota. 

The  Dulutli  &  Northern  Traction  Co.,  in- 
corporated early  this  month  with  a  capital 
stock  of  $21(0,000.  is  reported  to  lit-  planning 
to  have  grading  work  st.arted  shortly.  The 
line  will  leave  the  Woodland  ear  line  at  Hardy 
St.,  Duluth,  and  run  in  a  northeasterly  direc- 
tion along  the  Greysolon  road,  through  the 
Greysolon  farm  to  the  Tischer  road  on  the 
north  line  of  section  2-J ;  its  length  will  be 
about  4%  miles.  Charles  P.  Craig  and  J.  G. 
Williams.   Duluth.   Minn.,  are   interested. 

Advices  received  recently  from  Hibbing, 
Minn.,  state  the  Duluth.  Missabe  &  Northern 
Ry.  has  been  instructed  to  remove  its  tracks 
from  the  property  of  the  owners  of  Braincrd 
mine  to  permit  additional  stripping.  It  has 
been  decided  to  build  a  spur  line  through 
Brooklyn  to  the  old  depot,  starting  at  the 
southern  end  of  the  new  Brooklyn  trestle  and 
swing  west  towards  the  present  Duluth,  Mis- 
sabe &  Northern  depot,  finally  taking  a  more 
northerly  direction  and  swinging  back  again 
to  the  west  as  it  joins  the  present  main 
line  and  depot  entrance.  H,  L.  Dresser.  Du- 
luth.  l\Iinn.,   is  cliief  engineer. 

The  (]reat  Northern  Ry.  is  reported  to 
have  had  surveys  made  with  a  view  to  mak- 
ing a  change  in  its  right  of  way  leading  into 
Chisholm. 

Mississippi. 

The  city  of  Meridian,  Miss.,  on  May  17 
voted  by  "80  to  (i  to  issue  $.')0,000  in  bonds 
for  terminals  ami  rights-of-w-ay  for  the 
Meridian  &  Deep  \Vater  R.  R.  The  bonds 
are  to  be  payable  when  the  road  is  com- 
pleted and  being  oiierated.  It  is  stated  that 
work  will  he.giii  July  1.  The  road  will  cover 
a  distance  of  47  miles  from  Meridian  to  the 
Tombi.gbee  river.  The  promoters  are  C.  F. 
Scoficld,  S.  A  Neville,  of  Meridian,  and  W. 
C.   Stowell  of   Chicago. 

Missouri. 

The  City  Council  of  Columbia,  Mo.,  has 
.granted  a  six  months'  extension  to  the  fran- 
chise of  the  Mexico,  Perry  &  Santa  Fe  R.  R. 
Co.  The  company  has  built  nine  miles  of 
track  nortli  of  Mexico.  Mo.,  and  four  miles 
south.  It  is  understood  that  additional  con- 
tracts are  to  be  let  shortl.v.  Matthias  Krum. 
Mexicij.  Mo.   ii   President. 

Kansas  City,  Mo.,  and  Vicinity. 

(Kll.l  I.Al;    COHKISI'OXUIC.VCE.  ) 

®Mr.  H.  1!.  .Nelson  of  .Muskogee.  Okla.,  has 
secured  ipnte  an  extensive  sewer  contract  in 
that  city.  He  may  be  addressed  care  of  Se- 
curity  Buildin.g,  Muskogee. 

McGuire  &  I'.rown  have  moved  their  outfit 
to  Kansas  Cit\,  Kan.,  where  they  have  taken 
a  contract   on   the  streets  of  that  city. 

J.  J.  Fitzger.ald  is  moving  his  outfit  from 
near  Carrolton,  Mo.,  to  the  Chicago,  Rock 
Island  &  Pacific  work  in  low.a.  We  luidcr- 
.-tand  Mr.  fil/ecrald  will  be  located  near 
Chatiton.  l.i 

The  writer  w.is  in  Worland.  .\lo.  tins  week 
and  called  at  the  camp  of  Wood.  Bancroft  & 
Doty.  This  firm  has  work  on  the  Kansas 
City  Southern,  and  it  did  look  good  to  see 
their   7ii   or   -•   teams   all   busy.     Wood.    Ban- 


eroft    &    Doty    will    be   located   at    Worland    for 
several  months. 

Mr.  J.  H.  Williams  a  superintendent  of  con- 
struction, is  in  Kansas  City  this  w'eek.  Mr. 
Williams  has  just  come  in  from  Denver.  He 
reports  thin.gs  as  moving  slowly  in  that  sec- 
tion of  the  country  just  now.  Iiiit  that  the 
prospects  for  ;(n  increased  business  shortly 
are  good. 

The  report  that  the  .Spiteaufsky  &  Wagner 
Construction  Co.  has  taken  contract  for  35 
miles  of  electric  line  work  is  a  trifie  prema- 
ture. That  is.  no  time  for  the  construction 
to  begin  has  been  set.  Spiteaufsky  &  Wagner 
will   do   the   work   when   it   is  actually   begun. 

Mr.  H.  F.  Riley,  member  of  the  firm  of 
Clapp,  Norstrom  &  Riley,  Chicago,  stopped  in 
this  city  for  a  few  hours  on  the  18th.  Mr. 
Riley  has  been  traveling  extensively  of  late 
aurl  as  a  result  is  (|uite  optimistic  over  the 
outlook  in  general.  He  says  there  are  si.gns 
on  all  sides  for  a  steady  growth  in  railway 
liuildin.g.  While  the  moveiuent  of  labor  and 
sale  of  contractors'  machinery  is  not  as  heavy 
just  now  as  compared  to  some  former  years, 
yet  inquiries  are  comin.g  in  from  'ill  sides 
in  constantly  increasin.g  numbers  and  t'nat  is 
always  a  sure  forerunner  of  an  increased  bus- 
iness. The  many  friends  of  Mr.  Rilev.  and 
there  are  many,  will  be  glad  to  know  that  he 
is  well  and  prosperous. 

E.  H.  Bradbury  of  Kansas  City  will  do  con- 
siderable rock  paving  near  here.  It  is  under- 
stood the  work  will  start  at  once,  althou.gh 
there  are  some  preliminaries  to  be  agreed  upon 
before  actual  construction   begins. 

Mr.  James  Smith  of  this  city  is  doing  some 
team  work  at  Oth  and  Broadway.  Mr.  Smith 
has  recently  joined  the  ranks  of  Kansas  City 
dirt  movers. 

James  Doud  &  Son  are  among  those  who 
have  moved  on  the  C.  R.  1.  &  P.  work  in 
Iowa. 

Joyce  Bros.  &  Bagwell  are  doing  some  work- 
on  the  Paseo.  Kansas  City.  The  work  is  not 
extremely  heav\'  and  no  doubt  it  will  he  fin- 
ished up  very  shortly  Contractors  who  may 
desire  a  splendid  team  outfit  could  do  no  bet- 
.:er  than  to  write  Joyce  Bros.  &  Bagwell..  52q 
&  Troost  .\\e..  Kansas  City.  Mo. 
Nebraska. 

.Articles  of  incorpiiratu  in  have  been  filed 
bv  the  Nebraska  Central  &  Western  R.  R. 
Co.,  with  a  capital  stock  of  $l(ilO.O00.  It  pro- 
poses to  construct  a  railroad  from  Milldale 
in  a  northwesterly  direction  through  Arnold, 
to  the  Logan  county  line,  a  distance  of  11 
miles.  The  articles  provide  for  Imilding  a 
railroad  from  Loup  Citv  in  Sherman  county, 
north  of  .Arcadia  in  Valley  county,  thence 
through  Custer.  Logan.  McPherson.  .Morrill, 
Garden  and  Banner  counties,  E.  H.  .Morey, 
Kearney.  Neb.,  is  engineer.  The  incorporators 
are:  E.  R.  Smith.  Gandv :  John  Finch,  .Ar- 
nold; E.  W.  Brown.  Bnrkett.  Neb. 
New  Jersey. 

The  Jersey  Ceiilral  'fraction  Co..  Keyport, 
N.  L.  which  oper.ates  a  trolley  line  between 
Keyport  and  Red  Itaiik.  contcmidate  extend- 
ing the  road  to  Long  I'.ranch  by  way  of  Lit- 
tle Silver.  Port-au-Peck  and  Braiichiiort.  The 
proposed  route,  it  is  stated,  will  lie  through 
Branch  .Ave.  to  Pickney  road,  then  on  private 
proper1>  {n  Little  Silver,  where  it  will  t.ikc 
the  jiublic  road  to  the  other  points  meii'ioiied. 

New  York. 

The  Public  Service  Conmiission  held  a 
hearing  May  10  on  the  plans  for  the  elimina- 
tion of  the  Erie  R.  R.  and  l.ackwanna  R.  R. 
crossings  ;it  grade  on  hdniwood  .Ave.  in  Buf- 
falo. I'lans  submitted  to  the  eoniniissioii  sev- 
eral months  ago  call  for  .a  subway  .at  both 
crossings.  It  is  stated  that  the  plans  are  gcn- 
erallv  s.atisfactory. 

The  Corning  &  Painted  Post  Stre.'l  Ry.  Co., 
50  Cliurcli  St.,  .New  York  City,  operating  a 
line  from  Cornin.g  to  Painted  Post,  is  plan- 
ning :in  extension  of  lines  in  Corning  for  the 
pnrpiiSe  of  reaching  North  Corning  I'he  dou- 
lile  tracking  the  line  on  Main  Si.  in  Corning 
is  also  proposed.  .About  $|(l,(in(i  is  to  be  ex- 
pended. 

The     Public     Service     Commission,     Second 


•J*  indicates  v/ork  now  open  for  bids.      A'  indicates  a  contract  let  recently. 
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district,   Buffalo,   N.   Y.,   has  issued  an   order 
instructing    the    Ehnira,    Corning   &    Waverly 
Ry.,    now    under    construction,    to    cross    tlie 
Erie    R.    R.    in    the   town   of   Corning    in   an 
undercrossing. 

The  Lehigh  \'alley  R.  R,  plans  an  extension 
from  the  present  terminus  at  l-'air  Haven  to 
Oswego.  X.  Y.,  a  distance  of  U  miles,  .accord- 
ing to  advices  from  the  latter  city.  This 
move  is  said  to  have  hcen  under  considera- 
tion for  some  time,  although  nothing  delinite 
was  ever  accomplished.  E.  B.  .\shley,  Xew 
Y'ork  City,  is  chief  onyincer 

North  Carolina. 

Business  men  of  Greenshoro,  X.  C.  have 
been  raising  funds  for  a  preliminary  survey 
for  a  railroad  from  Greensboro  to  Hender- 
son bv  wav  of  Burlimrton.  Roxhoro  and  Ox- 
ford. " 

North  Dakota. 

The  Grand  Forks  Street  Ry  Co.,  O.  .-V.  Weli- 
ber.  Secretary.  Odd  Fellows  Blk..  Grand 
Forks  X'.  Oak.,  is  about  to  liuiM  an  extension 
into  East  Grand  Forks  and  make  other  im- 
provements. 

Grading  contractors,  according  to  informa- 
tion received  from  Carrington,  N.  Dak.,  have 
resumed  work  on  the  Fargo-Minot  cut-off  of 
the  Great  Xorthern.  Operations  were  sus- 
pended during  last  fall,  but  there  now  seems 
to  be  no  doubt  but  the  line  will  be  completed 
this  summer  and  fall.  It  will  greatly  shorten 
the  main  line  from  Ivlinot  to  Far.go  and  tlie 
Twin    Cities. 

Ohio. 

The  Midland  Power  S:  Traction  Co.,  \V  .\. 
Gibbs,  General  Manager,  Cambridge.  O.,  pro- 
poses during  the  coming  summer  to  extend 
its  lines  to  Pleasant  City.  The  extension  of 
the  lines  south  from  Byesvillc  has  been  held 
up  for  some  time  on  account  of  the  inability 
to  get  the  necessary  legislation  tlirough  the 
Byesville  council  for  a  franchise  over  tlie  ad- 
ditional streets  necessary.  The  matter  has 
now  been  adjusted. 

The  Cleveland  Ry.  Co..  C.  H.  Clark,  En.i?i- 
neer  Maintenance  of  Way,  Electric  Bldg., 
Cleveland,  is  planning  to  relay  about  •22  miles 
of  track  this  suinmer  at  a  cost  of  about  Sl.- 
000,000.  The  tracks  are  all  to  be  put  down 
with  concrete  base  for  the  ties  and  with  the 
improved  groove  rail. 

The  stockholders  of  the  Lake  Erie  &  Pitts- 
burg Ry.  Co.  have  authorized  an  issue  of 
$5,900,000  of  new  common  stock  and  $1.5.000.- 
000  of  bonds.  This  road  was  chartered  eight 
years  ago  to  build  a  line  from  Lorain  to 
Youngstown.  O..  with  a  branch  to  Cleveland. 
a  total  length  of  120  miles.  Forty  miles  have 
been  built,  from  Cleveland  to  a  connection 
with  the  Pittsburg  &  Lake  Erie,  and  trains 
are  now  being  run  on  that  section.  The  in- 
crease in  the  capital  stock  is  said  to  be  for  the 
purpose  of  resuming  construction  through  to 
Pittsburg.  The  line  is  being  constructed  in 
the  joint  interest  of  the  Pennsylvania  and  the 
Lake  Shore  &  Michigan  Southern  Rys.  Sam- 
uel Rockwell,  Cleveland.  O.,  is  chief  engineer. 

Oklahoma. 

The  Tulsa  &  Sand  Springs  interurban  line, 
which  has  nine  miles  of  track  completed, 
which  was  placed  in  operation  on  May  14. 
proposes  to  extend  the  line  to  Collinsville  and 
Oologah  to  connect  with  the  Iron  Mountain 
R.R. 

Petitions  are  to  be  circulated  for  initiation 
of  the  state  railroad  scheme  which  was  pro- 
posed before  the  third  legislature  and  failed 
of  enactment.  Three  propositions  are  drawn. 
One  proposes  a  constitutional  amendment,  per- 
mitting a  bond  issue  of  $15,000,000  to  finance 
the  venture,  another  creating  a  state  board 
of  public  utilities  to  handle  the  property  and 
build  the  road  and  a  third  creating  an  im- 
provement district,  through  which  the  rail- 
road is  to  be  projected.  The  improvement  dis- 
trict extends  from  the  Colorado  line  on  the 
northwest  within  20  miles  of  Des  Moines. 
Colo.,  a  point  on  the  Gould  system,  diagon- 
ally across  the  state  to  a  point  near  Texar- 
kana,  Tex.,  another  town  on  the  Gould  sys- 
tem.    L'nder  the  proposition,  the  road  district 


will  merely  guarantee  payment  of  the  bonds, 
and  be  taxed  each  year  to  make  up  the  defi- 
cit, should  one  occur.  L'pon  payment  of  the 
bonds  the  railroad  would  become  the  property 
of  the  state. 

It  is  expected  that  track  laying  on  the  Cher- 
ryvale.  Oklahoma  &  Texas  R.  R.  now  being 
built  from  Caney,  Kan.,  southeast  to  Siloam 
Springs,  .\rk.,  and  southwest  to  Geary,  will 
be  started  June  1.  The  grading  work  on  the 
.southeast  line  is  practically  completed  from 
Caney  to  the  Verdigis  River,  7  miles  east  of 
Xowata.  Okla.,  and  it  is  believed  that  the  road 
will  be  completed  into  Xowata  and  cars  rim- 
nin.a;  by  Jan.  I.  S.  M.  Porter,  Caney,  Kan.,  is 
President. 

The  citizens  of  Lawton  have  completed  their 
bonus  of  $50,000  promised  to  the  Jake  Ilamon 
line,  the  .'Vrdmore,  Duncan  &  Lawton  R.  R., 
and  amiouncement  is  made  that  work  will  be 
commenced  on  June  1.  As  mapped  out,  it  is 
practically  an  air  line  from  Lawton  eas^ 
through  Duncan  to  Ardmore,  and  thence  east 
to  Sherman,  Tex.  It  follows  the  divide  lic- 
tween   the   Washita   and   Red   rivers. 

William  Kenefick  of  Kansas  City,  President 
of  the  Missouri,  Oklahoma  &  Gulf  Ry.,  who 
is  promoting  with  former  Gov.  Haskell  the 
construction  of  a  road  west  from  Henryetta 
to  Oklahoma  City  and  thence  northwest  to 
Woodward,  has  returned  from  Paris,  France, 
and  it  is  annoimced  that  he  has  financed  the 
construction  between  Henryetta  and  Okla- 
homa City.  This  is  understood  to  be  an  ex- 
tension of  the  Missouri,  Oklahoma  &  Gulf,  a 
road  which  Kennefick  has  been  building  dur- 
ing the  past  few  years  and  is  now  in  opera- 
tion from  Wagoner,  Okla.,  to  Denison,  Tex., 
together  with  several  side  lines. 

Oregon. 

The  Conmiercial  Club  of  Baker,  Ure.,  is 
formulating  plans  for  the  construction  of  an 
interurban  line  from  that  city  into  the  Powder 
River  Valley. 

The  Xevada-California-Oregon  Ry.,  ac- 
cording to  advices  from  Lakeview,  Ore., 
lias  purchased  terminal  site,  including 
right  of  way,  depot  grounds  and  a 
tract  for  stock  yards,  at  a  cost  of  $100,000. 
."Vs  mentioned  recently  in  this  paper,  the  com- 
pany proposes  the  construction  of  its  line 
to  that  city  within  a  short  time.  George  S. 
Oliver,  Reno,  X^ev.,  is  chief  engineer. 

The  Willamette  &  Molalla  Valley  Ry.  Co. 
property,  a  12-mile  line,  has  completed  sur- 
veys and  expects  to  let  construction  contracts 
in  .30  days.  Frank  Bryant.  Canby,  Ore.,  is 
chief  engineer. 

Pennsylvania. 

It  is  expected  that  the  tentative  plans  for 
the  improvement  of  the  Broad  St.  station  of 
the  Pennsylvania  R.  R.  at  Philadelphia  will 
be  completed  this  month.  The  changes  con- 
templated are  many,  although  no  decision  has 
been  arrived  at  concerning  the  extent  to  which 
they  shall  be  carried  out.  Of  12  or  14  distinct 
plans  on  which  the  board  of  engineers  and 
the  advisory  board  appointed  about  six  months 
ago  will  pass,  one  comprehends  the  enlarge- 
rnent  of  the  West  Philadelphia  station  with  a 
view  to  making  it  the  terminus  for  through 
trains.  This  is  intended  to  relieve  Broad  St. 
station  of  its  congestion.  The  same  plan  pro- 
vides for  only  local  trains  in  the  Broad  St. 
terminal.  .Another  plan  would  widen  the  ap- 
proach to  Broad  St.  station  from  the  Schuyl- 
kill by  taking  in  all  of  Filbert  St.  Provisions 
for  electrical  operation  are  also  made  in  some 
of  the  plans,  but  on  what  scale  has  not  been 
revealed. 

The  Philadelphia  Rys.  Co.  has  been  incor- 
porated and  takes  over  the  old  Southwestern 
Street  Ry.  The  new  owners  will  re-equip  the 
line,  enlarge  its  power  house,  increase  the 
number  of  motor  cars  to  25  and,  in  general, 
rehabilitate  the  system.  The  route  of  the  road 
is  as  follows :  From  3rd  and  Jackson  .Sts. 
via  Moyaniensing  Ave.  and  Penrose  Ferry 
road  to  the  Delaware  county  line,  connecting 
there  with  the  Chester  Short  Line  to  Essing- 
ton,  F.ddystone  and  Chester.  There  is  also  a 
brarch  from  the  Penrose  Ferry  bridge  to  the 
Billingsport  ferry.  The  line  comprises  six 
miles  of  double  track  and  three  miles  of  sin.alc 


track.  The  ollicers  are;  President,  Isaac  H. 
Silverman;  treasurer,  Benjamin  Wolf;  secre- 
tary, Alvin  W.  From.  The  company's  offices 
are  at  liOo  Land  Title  Bldg..  Philadelphia. 

The  Pittsburg  &  Lake  Erie  R.  R.,  J.  A.  At- 
wood.  Chief  Engineer,  Pittsburg.  I'a.,  is  re- 
I>orted  to  be  planning  the  straiglitcning  of  its 
line  through  Sharon,  Pa.  The  Pittsburg  & 
Lake  Erie  and  the  Erie  recently  closed  a  90- 
year  lease  for  the  Sharon-Newcastle  R.  R., 
running  between  Jamestown  and  Greenville. 
It  is  proposed  that  the  Pittsburg  &  Lake  Erie 
and  the  Erie  jointly  rebuild  the  line  from 
Sharon  to  Jamestown,  double  tracking  it.  The 
Pittsburg  &  Lake  Erie  also  contemplates  the 
double  tracking  of  the  road  from  Newcastle, 
where  it  leaves  the  main  line  to  Sharon, 

Rhode  Island. 

The  commission  appointed  by  the  Board  of 
.■Mdermen.  Pawtucket,  R.  I.,  to  investigate 
the  matter  of  abolishing  the  grade  crossings 
in  that  city  submitted  a  report  to  the  effect 
that  the  work,  including  the  depression  of 
the  tracks  at  Pine,  Dexter  and  Broad  Sts., 
the  removal  of  the  station  at  Pawtucket  300 
ft.  north  and  the  abolishing  of  the  station  at 
Central  Falls,  would  necessitate  an  expendi- 
ti-ire  of  $1,220,247.  George  A.  Carpenter  is 
city  engineer  of  Pawtucket,  R.  I. 

In  regard  to  the  improvements  contem- 
plated by  the  Grand  Trunk,  E.  H.  Fitzlnigh. 
vice  president.  Montreal,  Quebec,  is  reported 
to  have  announced  that  besides  the  immediate 
construction  of  the  Southern  New  England 
R.  R.  between  Palmer  and  Providence,  the 
company  was  planning  the  expenditure  of  $8.- 
000.000  or  $9,000,000  for  the  double  tracking 
around  Montreal. 

The  West  Penn  Rys.  Co..  Pittsburg,  Pa., 
has  authorized  the  expenditure  of  about 
$100,000  for  the  extension  from  Masontown  to 
Martin  works,  a  distance  of  2%  iniles.  The 
extension  will  require  the  construction  of  a 
$25,000  bridge  over  the  Monongahela  R.  R. 
and  Cats  Run  at  Ifield  Station. 

South  Dakota. 

Good  progress  is  reported  as  being  made 
in  the  sale  of  stock  for  the  South  Dakota 
Interurban  Ry.  Co.  This  company  is  project- 
ing an  electric  railway  from  Sioux  City  to 
Chamberlain,  via  the  Bijou  Hills.  W.  E. 
Miller,  .Academy,  S.  Dak.,  is  President. 

The  Missouri  River  &  Northern  Ry.  Co.  has 
not  as  yet  completely  financed  its  projected 
S2-mile  line,  and  consequently  no  date  has 
been  decided  upon  for  letting  construction 
contracts.  The  projected  route  of  this  line 
is  from  Chamberlain.  S.  Dak.,  to  Huron,  S. 
Dak.,  through  the  counties  of  Brule.  Buffalo. 
Hand.  Jerould  and  Beadle.  Surveys  for  the 
line  were  completed  in  November,  1910,  as 
noted  at  the  time  in  these  columns.  The'  Mis- 
souri Valley  Enginering  Co.,  Mitchell,  S. 
Dak.,  is  the  Engineer ;  A.  E.  Parsons.  Dar- 
lington, Wis.,  is  President,  and  E.  E.  Dye, 
Chamberlain.    S.    Dak.,   is   Vice    President. 

Tennessee. 

Surveys  are  now  being  made  for  the  proj- 
ected 40-iTiiIe  extension  of  the  Xew  Orleans, 
Mobile  &  Chicago  R.  R.,  from  Middleton  to 
Jackson.  Tenn.  L.  ^^^  Duffee,  Xew  .\lbany. 
Miss.,   is   Locating  Engineer. 

Regarding  the  proposed  line  of  the  X^ash- 
\iIle-Gallation  Interurban  Ry..  mentioned  in 
our  last  issue,  we  are  advised  under  date  of 
MJay  11  that  plans  and  specifications  are 
promised  to  be  ready  within  six  w-eeks,  on 
receipt  of  which  contracts  will  be  let.  H.  H. 
Mayberry.  Stahlnian  Bldg.,  Xashville.  Tenn.. 
is  President. 

Texas. 

®J.  W.  Thompson  has  been  awarded  the 
contract  for  the  completion  of  the  ballasting 
of  the  Frisco's  lines  betw-een  Beaumont  and 
Houston  Delivery  of  Crawford  Island  .gra- 
vel will  begin  at  once. 

The  Qnanah.  .Acme  &  Pacific  Ry..  C.  E. 
Ensminger.  General  Manager,  Quanah,  Tex., 
has  location  work  under  way  for  the  exten- 
sion from  Paducah,  50  miles  west  of  Quanah, 
to  Roswell  and  down  the  Pecos  valley  to 
.-\rtesia  and  (in  to  El  Paso.     It  is  stated  that 
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construction   work   in   to  be  begun  on  July   1. 
Surve\  s   are   uncKruay   at   Longview    for   a 
belt   line.     This   line   will   be  an   extension   ot 
Longview  &  Junction  Street  Rv. 

The  Crystal  City  &  Uvalde  Ry..  E.  Breaker, 
Chief  Engineer,  Crystal  City,  Tex.,  has  placed 
orders  for  material  to  be  used  in  the  con- 
struction of  23  miles  of  new  line,  which  will 
extend  from  Crystal  City  to  Fowlertown. 
Grading  for  the  road  is  already  in  progress. 
.At  the  present  time  the  Crystal  City  and 
Uvalde  road  consists  of  about  94  miles  of 
track  extending  from  Uvalde  south  to  Car- 
rizo  Springs,  with  a  line  cast  from  Crystal 
City  to  Gardendalc,  connecting  with  the  In- 
ternational and  Great  Northern  at  that  point. 
The  new  construction  will  start  at  Garden- 
dale  and  extend  east  to  Fowlertown,  from 
which  point  it  is  ultimately  planned  to  ex- 
tend the  line  to  connect  with  the  Southern 
Pacific  at  Beeville.  Contracts  for  the  con- 
struction material  have  been  let  as  follows : 
Kirby  Lumber  Co..  Houston,  all  the  lumber 
and  bridge  material :  Continental  Lumber  & 
Tie  Co.,  Houston,  70,00(»  selected  cypress 
ties  for  the  work,  and  the  National  Iron  & 
Steel  Co.,  Houston,  all  rails,  spikes,  bolts  and 
other  steel  products  to  be  used  in  the  con- 
struction. 

Announcement  has  been  made  that  work 
will  be  started  at  once  on  a  4-niile  extension 
of  the  street  railway  system  at  Cleburne.  The 
citv  council  of  that  city  has  granted  a  fran- 
chise for  the  Fort  WortlvClebnrne  interur- 
lian  in  the  city. 

.\.  Holland  syndicate,  according  to  advices 
from  Liano,  Texas,  has  submitted  a  proposi- 
tion to  the  Railroad  Committee  of  that  place 
offering  to  build  a  standard  gage  railroad 
from  Brownwood  to  San  .Antonio.  Tex.,  by 
way  of  Llano  and  Fredericksburg,  a  distance 
of  '150  miles.  R.  .-\.  Mclnnis.  Llano,  Texas, 
is  interested. 

.Advices  from  Dallas,  Texas,  state  that  the 
sale  of  the  International  &  Great  Northern 
R.  R.  has  been  postponed  until  June  13,  by 
order  of  the  judge. 

Tlie  Palacios,  San  .Antonio  &  Pacos  Valley 
Rv.  Co.,  projecting  a  lliO-mile  line,  has  made 
siirveys  for  90  miles  of  line,  and  expects  to 
let  construction  contracts  shortly.  H.  L. 
Montandon,  Palacios,  Tex.,  is  chief  engineer. 
J.  P.  Pierce,  Palacios,  is  president,  and  H.  W. 
Dean,  Palacios.  is  general  manager. 

Utah. 

The  Utah  Light  &  Ry.  &>,,  Salt  Lake  City, 
has  announced  its  intention  of  building 
an  extension  at  Salt  Lake  City.  It  is 
stated  that  work  will  be  started  as  soon  as  a 
franchise  is  secured,  provided  the  right  is 
granted  before  .fall,  in  order  that  the  line 
may  be  built  this  season.  The  route  is  two 
miles  long. 

Press  reports  from  Salt  Lake  City  state 
that  the  Gould  railroad  interests  have  called 
a  conference,  to  be  held  in  New  York,  to 
consider  financing  tlie  double-tracking  of  the 
Denver  &  Rio  Grande  between  Salt  Lake  City 
and  Denver  and  the  proposed  improvements 
on  the  Western  Pacific  between  Salt  Lake 
and  San  Francisco.  It  is  estimated  that  this 
work  will  cost  $50,000,000.  It  is  reported  that 
the  Gould  svstem  proposed  to  raise  $100,000.- 
000  to  be  used  in  double-tracking  and  im- 
provements throughout  its  western  lines. 
The  plans  include  the  expenditure  of  $.')0,000,- 
000  on  the  lines  west  of  Denver.  Later  it  is 
re|)orted  a  like  amount  will  be  put  into  the 
Missouri   Pacific. 

Virginia. 

The  Surry,  Sussex  X:  Southampton  R.  R., 
operating  28  miles,  of  narrow  gage  line,  is 
considering  extending  its  line  from  Surry 
Courthouse  to  Smithfield.  F.  E.  Waters.  905 
Union  Trust  BIdg.,  Baltimore.  Md.,  is  Presi- 
dent. 

The  Norfolk  &  Portsmouth  Belt  Line  R. 
R..  L.  E.  Johnson,  Vice  President,  Roanoke, 
Va.,  has  been  purchasing  water  front  prop- 
erty, and  it  is  understood  to  be  contemplating 
extensive  terminal  ikvelopmeilts  at  Sewalls 
Point,  near  Norfolk. 


Washington. 

Work  has  ln-eii  started  on  the  extension  of 
the  electric  railway  of  the  Vakima  Valley 
Transportation  Co.,  North  Yakima,  from  that 
city  to  Moxee  City.  It  is  expected  th.it  the 
line  will   he  in   operation  bv   Sept.   1. 

The  Chicago,  Milwaukee  &  Puget  Sound 
R.  R.  hopes  to  complete  the  line  into  Everett, 
Wash.,  within  the  course  of  a  couple  of 
months..  Track  laying  is  completed  to  a 
point  some  distance  this  side  of  Monroe. 
Rapid  headway  is  being  made  on  the  bridge 
at  Monroe  and  the  overhead  crossing  above 
the  Great   Northern   is  under  construction. 

.Advices  from  Raymond.  Wash.,  state  that 
the  Northern  Pacific  Ry.  Co.  is  making  prep- 
arations for  relaying  that  branch  with  72-lb. 
rail   and   ballasting  with   gravel. 

®Thc    Lake    Whatcom    Logging    Co..    J.    J 
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Manager,  Bellingham,  has  awarded 
for  2%  miles  of  logging  railroad 
in  a  northwesterly  direction  from 
Whatcom  county.  Frank  Bliss,  of 
Bellingham,  was  awarded  IV2  miles 
and  McClellan  B^ros,,  of  luOo  Michigan  .Ave., 
Bellingham.  was  awarded  the  contract  for 
the   last   mile 

We  are  achised  that  there  is  nothing  in  the 
reports  that  the  Spokane,  Portland  &  Seattle 
Ry.  is  going  to  construct  a  new  depot  at 
Centerville  and  lay  new  tracks  from  Lyle 
10   Warwick. 

Improvements  costing  $750.(iOO  are  report- 
ed as  being  contemplated  for  the  year  at 
Centralia,  Wash.,  by  the  Northern  Pacific. 
the  Great  Northern  and  the  Oregon-Wash- 
ington Railroad  &  Navigation  Co.  The  plans 
are  said  to  provide  for  freight  sheds,  a  pas- 
sen,ger  depot,  extensive  yards,  a  large  round- 
house, repair  shops,  trackage  and  warehouse. 
The  Kittitas  Railway  &  Power  Co..  which 
proposes  to  build  and  operate  an  electric  rail- 
way between  Cle  Elum  and  Roslyn,  has  filed 
<•;  list  of  its  officers  with  the  county  auditor  at 
Ellensburg.  Paul  L.  Richards  of  Tacoma  is 
named  as  president,  .Andrew  Norris  of  Ros- 
lyn vice  president,  H.  N.  DeWolf  of  Tacoma. 
secretary,  A.  T.  Patrick  of  Tacoma  assistant 
secretary',  S.  A.  Watson  of  Tacoma,  treas- 
urer, Peter  Giovanini  and  William  .\dam  of 
Roslyn    are    directors. 

West  Virginia. 

©Gilmore-Weaver  Co..  Morgantnwn.  W. 
Va..  as  noted  in  our  last  issue,  has  lieen 
awarded  a  sub-contract  for  work  on  the 
Buckhannon  &  Northern  R.  R.  The  contract 
includes  6,000  cu.  yds.  river  excavation  (all 
dredging),  2,000  cu.  yds.  mortared  rulible  ma- 
sonry and  10,000  tons  derrick  rubble  masonry. 
The  masonry  is  for  protection  of  fills,  and  the 
walls  are  to  be  from  400  to  1,100  ft.  in  length. 
Patterson,  Moran  &  Luck  Co.,  Morgantown, 
W.  Va.,  is  the  general  contractor  for  the  -32- 
miie  line  of  the  Buckhannon  &  Northern  R. 
R.  from  the  Pennsylvania- West  Virginia  state 
line  to  b'airmont,  W.  Va. 

C.  L.  Williams  of  Parkersburg,  W.  Va..  has 
been  appointed  receiver  of  the  P.arkersliurg 
&•  Ohio  Valley  Electric  Ry.  Co.,  a  concern 
formed  for  the  purpose  of  building  an  electric 
line  from  Parkersburg  through  the  counties 
of  Wood,  Pleasants.  Tyler,  Welzel.  Alarshall 
and  Ohio  to  the  Pennsylvania  line.  This 
company  began  construction  work  in  1004  at 
Sisterville  and  has  completed  five  miles  of 
the  road  to  Friendly.  The  receiver  is  au- 
thorized to  take  charge  of  the  prnperty  and 
complete   and   operate  it. 

Wisconsin. 

The  Wausan  Street  Ry.  Co..  Wausait.  is 
idanning  the  expenditure  of  $."i<i.(iO(i  this  sum- 
mer for  improvements.  These  will  include  a 
new  amusement  pavilion  and  double  tr.icking 
on   one   street. 

Plans  ha\e  hecn  completed  bv  City  Engi- 
neer Vinal   of   .Applcton,   Wis.,   for   a   subway 
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for  the  erection  of  station  and  other  buildings 
required  along  the  line  of  the  Transcontinen- 
tal Rv.  as  below:  Section  1 — From  Plaster 
Rock 'in  the  Province  of  New  Brunswick 
westward  to  the  Quebec  boundary.  Section  2 
—From  Mile  Kil.")  to  Mile  VM  east  of  Que- 
bec bridge.  Section  :!— From  Mile  5  to  Mile 
105  east  of  Quebec  liridge.  Section  4— From 
the  Quebec  bridge  westward  to  Mile  45.  Sec- 
tion .5— From  .Mile  55  to  Mile  104  west  of 
Quebec  bridge.  Section  6— .At  Cochrane  in 
the  Province  of  Ontario.  Section  7 — From  the 
i!i\isional  yard  at  Graham.  Ontario,  eastward 
for  a  dist.ince  of  00  miles.  Plans  and  speci- 
tications  may  be  seen  and  full  information 
obtained  at  the  office  of  Gordon  Grant,  Chief 
Engineer,  Ottawa,  Ont.,  and  at  the  follow- 
ing district  offices:  Section  1— C.  O.  Foss, 
District  Engineer,  St.  John,  N.  B.  Sections 
2,  3,  4  and  5— .A.  E.  Doucet.  District  Engi- 
neer, Quebec,  P.  Q.  Section  0— .A.  N.  Moles- 
worth,  District  Engineer.  North  Bay.  Ontario. 
Section  7— S.  R.  Poulin,  District  Engineer,  St. 
Boniface.  Man. 

®The  .Acme  Construction  Co.,  Toronto, 
Ont.,  has  been  awarded  the  contract  for  con- 
structing the  proposed  electric  railway  of  the 
People's  Rv.  Co.,  from  Guelph  to  Londcm, 
Ont.  It  is'  proposed  that  the  line  eventually 
will  connect  Toronto  with  Detroit,  and  form 
the  backbone  of  a  network  of  interurban 
lines  extending  from  Collingwood  and  Owen 
Sound  to  Goderich,  Port  Huron  and  Port 
Stanley. 

©The  Canadian  Northern  Ry.  has  awarded 
the  contracts  for  the  completion  of  its  Toron- 
to-Ottawa line  to  J.  P.  Mullarkey,  Montreal. 
Que.;  A.  Sinclair,  Toronto,  Ont..  and  Evan 
Mackenzie.  Toronto.  Mr.  Sinclair  will  com- 
plete the  section  between  Toronto  and  Belle- 
ville. Mr.  Mackenzie  will  perform  the  grad- 
ing and  timber  work  on  the  20-mile  section 
between  the  I80th  mile  post  to  the  2iMith  mile 
post.  Mr.  Mullarkey  will  construct  the  rest 
of  the  road  lietween  the  164tb  and  the  ISiith 
mile  posts  and  between  the  2liotli  and  the 
250th  mile  posts.  He  will  also  do  the^  track 
laying  and  liallasting  on  Mr.  Mackenzie's  sec- 
tion. Air.  Mullarkey  in  all  will  build  06 
miles.  His  portion  of  the  road  starts  at  Sy- 
denham. The  contract  of  Mr.  Mullarkey  cov- 
ers the  grading,  fencing,  track  laying  and 
ballasting.  Work  will  be  put  under  way  on 
these  contracts  at  once. 

Advices  from  Prince  .Albert,  Can.,  state  that 
information  has  been  received  from  London. 
England,  to  the  effect  that  the  contract  for 
the  construction  of  the  Hudson  Bay  Pacific 
Ry.   has  been   let. 

.A  resolution  is  to  be  introduced  into  the 
House  of  Commons,  by  the  Minister  of  Rail- 
ways, providing  for  an  e-xtension  of  the  terms 
as  specified  in  the  act  of  last  session  where- 
by the  Government  might  acquire  branch 
lines  in  the  Maritime  Provinces  as  parts  of 
the  Intercolonial  system.  Ulnder  that  act  it 
was  provided  that  no  branch  line  could  be 
taken  over  unless  the  board  of  management 
reported  that  the  road  was  in  good  condition, 
and  practically  up  to  the  standard  of  the 
Intercolonial.  It  has  since  been  found  liy 
the  report  of  the  engineers  who  examined 
these  roads  that  very  few  of  them  .are  up  to 
the  required  standard,  and  under  the  condi- 
tions of  last  year's  legislation  very  few.  if 
any.  of  them  could  be  leased.  Under  the 
resolution  it  is  proposed  to  give  the  gover- 
nor ill  council  power  to  take  over  some  13 
branch  lines  in  New  Brunswick  and  Nova 
Scotia,  aggregating  643  miles.  These  lines  are 
as  follows:  The  V.ale  Ry.,  property  of  the 
,\cadia  Coal  Co..  extending  from  New  Glas- 
t;(iw  to  Tborburn.  a  distance  of  about  6  miles. 
The  Quebec  Oriental  Ry..  extending  from 
Metapedia  tn  Pasjiebiac,  a  distance  of  about 
100  miles.  The  Hampton  &•  St.  Martin's  Ry., 
extending  from  Hampton  to  St.  Martin's,  a 
distance  (if  about  .30  miles.  The  .Albert  Ry. 
extending  from  Salisbury  to  .Albert,  a  dis- 
tance of  about  45  miles.  The  Moncton  & 
Buctouche    Ry..    extending    from    Moncton   to 
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tance  of  about  85  miles.  The  York  &  Carle- 
ton  Ry.,  extending  from  Cross  Creek  to  and 
beyond  Stanley,  a  distance  of  about  10  miles. 
The  International  Ry.,  extending  from 
CampbelltoM  to  the  St.  John  Valley  and  St. 
Leonard's,  a  distance  of  about  113  miles.  The 
Cape  Breton  Ry.,  extending  from  Toint  Tap- 
per to  St.  Peter's,  a  distance  of  about  30 
miles.  The  Temiscouata  Ry..  extending  from 
Riviere  du  Loup  to  Connor's,  a  distance  of 
.nbout  113  miles.  The  New  Brunswick  & 
Prince  Edward  Island  Ry..  extending  from 
Sackville  Junction  to  Cape  Tormentine,  a  dis- 
tance of  about  30  miles.  The  Elgin  &  Have- 
lock  Ry..  extending  from  Elgin  to  Havelock, 
a  distance  of  about  28  miles.  "The  Kent  Xorth- 
ern  Ry.,  extending  from  Kent  Junction  to 
Richibucto.  a  distance  of  about  27  miles. 

Three  shipments  of  over  30,000  tons  of  steel 
rails  have  been  received  on  the  Pacific  coast 
for  u.se  in  the  construction  of  the  Canadian 
Xorthern  Pacific  Ry.,  from  Port  Mann  to 
the  North  Thompson  River,  and  two  other 
shipments  of  about  20,000  tons  of  steel  are  on 
their  way  to  \'ancouver. 

A  resolution  will  be  considered  by  the  Ca- 
nadian Parliament  when  it  convenes  in  July  to 
amend  chapter  6  of  the  act  of  1910,  the  Cana- 
dian Northern  Alberta  Railway  act,  under 
which  the  governor  in  council  was  authorized 
to  aid  and  assist  the  construction  of  "a  line  of 
railway  from  a  point  at  or  near  Edmonton  or 
Strathcona,  thence  in  a  generally  westerly  di- 
rection to  the  coal  areas  situated  at  or  near 
the  Brazeau  River  and  the  head  waters  of  the 
McLeod  River,  for  a  distance  of  l-iO  miles — 
such  aid  and  assistance  being  thereby  author- 
ized to  be  given  in  the  form  of  a  guarantee. 
with  the  dominion  as  guarantor,  of  the  princi- 


l)al  and  interest  of  securities  of  the  company 
to  the  extent  of  $13,000  per  mile  for  the  lirst 
.")0  miles,  and  to  the  extent  of  $2,"),000  for  the 
remaining  100  miles  of  the  line  to  be  aided," 
by  substituting  in  the  said  act  for  "the  line  so 
authorized  to  be  aided"  the  following  desired 
line  of  railway,  which  the  company  by  its 
charier  is  empowered  to  construct — namely: 
"a  line  of  railway  of  the  Canadian  Northern 
Alberta  Ry.  Co.  from  a  point  at  or  near  Ed- 
montoit  or  St.  Albert,  Alberta,  thence  in  a 
generally  westerly  direction  to  the  coal  areas 
situated  on  the  company's  authorized  line  at 
or  near  Brule  Lake  in  Jasper  Park" ;  and  to 
provide  tliat  such  aid  and  assistance  may  be 
granted  the  line  by  these  resolutions  proposed 
to  be  substituted  in  said  act  for  the  line  there- 
in described. 

Tlie  Dominion  Power  &  Transttiission  Co., 
Ltd.,  Hamilton,  Ont.,  is  making  a  survey  for 
an  electric  railway  line  from  Hamilton  to 
Gait.  The  present  ILimilton  &  Brantford 
line  will  be  used  as  far  as  Langford.  A  loop 
will  be  constructed  connecting  with  John  Pat- 
terson's Hamilton,  Guelph  &  Waterloo  Rail- 
way, if   that  road   is  built. 

The  Canadian  Northern  Ry.  has  completed 
surveys  for  the  line  by  which  it  will  secure 
its  own  route  from  Port  Arthur,  at  the  head 
of  Lake  Superior,  at  which  point  it  will  be 
linked  up  with  the  western  portion  of  its 
system.  The  projected  route  of  the  Canadian 
Northern  will  take  it  through  the  Algonquin 
National  Park  region,  along  the  great  clay 
belt  of  Ontario,  the  Tenagami  Reserve  and 
thence  across  the  territory  north  of  Lake 
Superior.  It  is  understood  that  work  will 
be  started  this  year,  and  the  line  will  be 
completed    in    about    three    years.      The    line 


1  iiween  Ottawa  and  Montreal  is  already  un- 
lier  way. 

City  Engineer  C.  H.  Rust  of  Toronto  has 
submitted  estimates  to  the  Board  of  Control 
ol  Toronto  on  the  cost  of  constructing  the 
proposed  civic  street  railway  lines  on  St. 
Clair  Ave.  and  on  Gerrard  St.  cast.  The  es- 
timated cost  of  construction  of  the  St.  Clair 
.\ve.  line  from  Avenue  Road  to  the  G.  T.  R. 
R.  tracks,  2.65  miles,  is  as  follows:  Rail 
structure,  $11,450;  overhead  construction, 
$10,600;  car  barns  and  repair  shops,  $35,000; 
passenger  equipment.  $10,000;  operating 
equipment,  $lli.5O0;  transformer  station  and 
feeder  wires.  $40,000;  total,  $262,550.  Adding 
7  per  cent  for  engineering,  general  expenses 
and  contingencies,  $18,378.50,  makes  a  grand 
total  of  $280,028.50.  The  estimated  cost  of 
construction  of  the  Gerrard  St.  east  line,  from 
Greenwoods  Ave.  to  Main  St.,  1.85  miles,  is  as 
follows:  Rail  structure,  $60,000;  overhead 
construction  $S.510;  car  barns  and  repair 
shops,  $35,000;  passenger  equipment,  $42,000; 
operating  equipment,  $16.500 ;  transformer 
station  and  feeder  wires.  $40,000 ;  total, 
$211,010.  Seven  per  cent  added  for  engi- 
neering, general  expenses  and  contingencies, 
$14,770.70,  bringing  the  total  up  to  $225,780.70. 

Amiouncement  has  been  made  that  the 
Grand  Trunk  Pacific  R.  R.  extension  from 
Halifax,  N.  S.,  to  Prince  Rupert,  B.  C,  will 
be  completed  within  the  next  three  years. 
This  line  will  connect  two  ports  that  are  open 
to  navigation  throughout  the  year,  and  also 
will  tap  a  huge  wheat  belt.  It  is  expected  that 
next  month  the  Grand  Trunk  Pacific  will  be- 
gin regular  train  service  from  Fort  William, 
at  the  head  of  Lake  Superior,  to  the  foothills 
of  the  Rocky  Mountains,  a  distance  of  I.'jOi.i 
miles. 
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ROADS.     STREETS    AND     PAVEMENTS 


Alabama. 

An  ordinance  has  been  introduced  in  the 
city  council  of  New  Decatur,  Ala.,  authorizing 
the  paving  of  Sixth  and  Eighth  Aves..  from 
Gordon  Drive  to  Moulton  St.,  at  an  estiiuated 
cost  of  $14,000. 

California. 

®Bent  &  Pennebaker  have  been  au'ar<led 
the  contract  by  the  Board  of  Supervisors, 
Los  Angeles,  Cal.,  for  tuacadamizing  sections 
2,  3  and  43  of  the-  Harbor  Blvd.  to  the  sea. 
Sections  2  and  3  from  \'ictoria  Ave.  to  the 
city  limits  on  Main  St.,  and  section  4  com- 
prises a  short  link  from  the  boulevard  to 
Gardena.  Section  1  extends  Irom  Wilmington 
to  Victoria  Ave.,  a  distance  of  five  miles. 
The  contract  for  the  last  named  section  has 
not  been  awarded. 

The  viewers  appointed  by  the  Board  of 
Supervisors,  Nevada  City,  Cal.,  for  the  pro- 
posed road  from  the  Maybert  road  to  the 
Arctic  mine,  on  Canyon  creek,  near  Nevada 
City,  have  estimated  that  the  cost  will  be 
about   $6,000. 

Colorado. 

^Bids  will  be  received  until  11  a.  m..  May 
•27,  by  Bnard  of  Public  Works,  Denver,  Colo'., 
for  furnishing  necessary  labor  and  material 
for  grading,  paving,  curbing  and  guttering^ 
with  brick,  Broadway  Paving  District  No.  4. 
J.  B.  Hunter  is  president. 

®The  city  of  Lodi.  Cal..  on  May  15  awarded 
the  contract  for  asphalt  pavement  on  Sacra- 
mento St.,  from  Lodi  Ave.  to  Lockeford  St.. 
and  Elm  and  Pine  St.  from  School  to  Sacra- 
mento St.  and  Elm  St. ;  also  from  Sacramento 
St.  to  the  Southern  Pacific  Railroad  to  the 
Barber  Asphalt  Co.,  for  $35,098.  The  work 
includes  the  following:  1.606.6  cu.  yds.  of 
grading,  2,325.2  cu.  yds.  of  grading,  cut;  3.000 
sq.  ft.  of  grading ;  6.366  ft.  of  concrete  curb- 
ing;  8,262.5  sq.  ft.  of  gutters  (concrete)  ;  153,- 
315  sq.  ft.  of  concrete  base;  153.315  sq.  ft.  of 
binder;  80  cu.  ytls.  of  hinder;  38  culverts; 
70,500  sq.  ft.  of  asphaltic  wearing  surface. 
Other    bids    received    were:    Clark   &    Heiierv 


Construction  Co.,  $40,421  ;  Federal  Construc- 
tion Co.,  $38,314 ;  Ransome-Cruinmey  Con- 
struction Co.,  $37,781.  R.  C.  Tumelty  is  City 
Engineer  of   Lodi   and   Stockton. 

.\dvices  from  Telluride,  Colo.,  state  that 
Representative  Fred  Anderson  has  secured 
from  the  legislature  the  sum  of  $1,400  to 
aid  in  the  construction  of  the  road  from 
Telluride  to  Norwood. 

Residents  along  West  38th  Ave.,  beyond 
the  city  limits.  Denver,  Colo.,  are  planning 
to  have  the  road  for  at  least  a  mile  and  a 
half  of  its  distance  from  the  city  limits  west 
macadamized.  It  is  estimated  that  it  will  cost 
$5,.^00  to   put  the   road   in  good   shape. 

Florida. 

•I'Bids  will  lie  received  until  7 :30  p.  ni.. 
June  1,  by  W.  F.  Divine,  City-  Clerk.  St. 
Petersburg,  Fla..  for  grading  and  paving  6th 
St.  from  Central  to  7th  Ave.,  and  1st  St.  from 
4th  to  5th  Ave.,  with  vitrified  brick  laid  fiat. 
Plans  and  specifications  on  file  with  the  City 
Engineer. 

®The  Engineering  &  Paving  Co..  of  Jack- 
sonville. Fla.,  has  been  awarded  the  contract 
by  the  Board  of  County  Commissioners.  Jack- 
sonville, for  the  resurfacing  of  a  portion  of 
the  Lem  Turner  road,  at  the  following  bid : 
Grading  with  teams,  21  cts.  per  cu.  yd. ;  with 
shovel.  15  cts.  per  cu.  yd. ;  paving  and  curbing 
complete.  $1.20   per  so.  yd. 

The  Board  of  County  Commissioners. 
Jacksonville,  Fla..  has  rejected  all  bids  re- 
ceived for  the  construction  of  certain  roads 
in  the  county,  and  decided  to  make  additional 
advertisement  for  estimates  for  the  work.  A 
list  of  bids  received  was  given  in  our  last 
issue. 

Georgia. 

The  City  Council  of  Waycross,  Ga.,  h:is 
passed  an  ordinance  providing  for  the  pavirg 
of  two  miles  of  streets.  Reynolds  St.  an. I 
.\lbany  Ave.  will  be  paved.  Work  will  begin 
immediately. 

The  Citv  Council  of  ,\mericus,  Ga..  on 
Mav  16.  sold  bonds  to  the  amount  of  $105.0(10 


to  Hambleton  &  Co.,  of  Baltimore,  Md.,  the 
proceeds  to  be  used  immediately  in  street 
paving"  and  sewerage  extensions." 

Illinois. 

•J«Bids  will  be  received  until  3  p.  m..  May 
"20.  by  Board  of  Local  Improvements.  Hills- 
boro.  111.,  for  paving,  curbing  and  constructing 
gutters  on  a  inimber  of  streets  including  the 
following  approximate  quantities :  12.500  sq. 
yds.  brick  pavement  on  Portland  cement  con- 
crete foundation  5  inches  thick  with  a  sand 
cushion  1%  inches  thick  and  sand  filler  com- 
plete ill  place :  6,600  cu.  yds.  excavation,  grad- 
ing and  preparing  subgrades.  8,560  lin.  feet 
Portland  cement  concrete  combined  curb  and 
gutter  on  a  6-in.  cinder  foundation  complete 
in  place.  260  lin.  feet  retaining  curb  on 
ground. 

^Bids  will  be  received  by  the  Board  of 
Local  Improvements.  Chicago,  111.,  Chas.  A.  V. 
Standish.  Secretary,  until  11  a.  m.,  June  1,  for 
paving  the  following  streets :  Alley  Webster 
Ave..  800  sq.  yds.  brick  pavement ;  alleys  24th 
St.,  etc..  870  sq.  yds.  brick  pavement ;  alley 
E.  3Ist  St.,  1.050  sq.  yds.  brick  pavement;  al- 
lev  40th  St.,  etc.,  1,010  sq.  vds.  brick  pavement ; 
alley  Hyde  Park  Blvd., "  680  sq.  yds.  brick 
]iavemciit;  N.  Ashland  Ave..  5,020  sq.  yds. 
asphalt  pavement;  Cottage  Grove  Ave.,  11.010 
lin.  ft.  sandstone  curbing,  10,000  cu.  yds.  earth 
cutting,  27.650  sq.  yds.  brick  pavement ;  Ellis 
.\ve..  6.300  sq.  yds.  asphalt  pavement ;  Frank- 
fort St..  1.0"20  sq.  yds.  asphalt  pavement;  41st 
-Ave..  5.300  lin.  ft.  gravel  concrete  combined 
curb  and  gutter,  8,800  sq.  yds.  asphalt  pave- 
ment ;  5tith  St.,  5,310  lin.  ft.  concrete  com- 
bined curb  and  gutter,  8..580  sq.  yds.  creosoted 
wood  block  pavement;  Hillock  Ave.,  3,"200  sq 
yds.  asphalt  pavement ;  Lock  St.,  2,790  sq. 
yds.  asphalt  pavement;  Mendell  St.,  2,100  sq. 
yds.  .granite  block  pavement;  Perry  St.,  13,000 
lin.  ft.  concrete  combined  curb  and  gutter, 
23.000  sq.  yds.  asphalt  pavement ;  Rascher  Ave.. 
4,070  sq.  yds.  asphalt  pavement ;  62d  Place,  690 
sq.  yds.  .isphall  pavement ;  65lh  St.,  2,460  sq. 
yds.   asphalt   ])aveincnt ;   77th   St.,  850  sq.  yds. 


•!•  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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macadam  pavement ;  79th  St.,  3.9f"J  lin.  ft. 
>andstone  curbing,  ."j.oiuj  sq.  yds.  brick  pave- 
ment ;  3uth  St.,  3,y8(J  lin.  ft.  concrete  combined 
curb  and  gutter,  8,110  sq.  yds.  asphalt  pave- 
■  nient ;  Washtenaw  Ave,  '.^,000  sq.  yds.  asphalt 
pavement  complete;  Winchester  Ave.,  4,280  sq. 
yds.  macadam ;  Montrose  Ave.,  4,710  sq.  yds. 
asphalt  pavement;  42d  Court,  7,450  lin.  ft. 
gravel  concrete  combined  curb  and  gutter,  4,750 
cu.  yds.  earth  cutting,  11,510  sq.  yds.  asphalt 
pavement ;  Dauphin  Ave.  System,  37,610  lin. 
ft.  concrete  combined  curb  and  gutters,  IG.Ooo 
en.  yds.  earth  cutting,  411.1120  sq.  yds.  macadam 
pavement  complete  (8  in.  slag,  3  in.  limestone, 
3%  in.  granite  top)  ;  Clara  Place  System,  21,- 
280  lin.  ft.  gravel  concrete  combined  curb  and 
gutter,  33,100  sq.  yds.  asphalt  pavement.  All 
pavement  except  macadam  to  be  placed  on 
(i-in.  concrete  foundation,  lirick.  granite  and 
creosoted  block  to  have  a  2-in.  sand  cushion. 
.'Ml  concrete  combined  curb  and  gutter  to  be 
built  of  granite  .screenings  unless  specilted  dif- 
ferently. 

®A.  "  E.  Kutledge,  of  Rockford,  111.,  has 
been  awarded  the  contract  for  putting  in  12,- 
oliO  sq.  yds.  of  brick  paving  on  the  main 
business  street  of  Harvard,  III.,  for  $22,000. 

®A.  D.  Thompson  has  been  awarded  the 
contract  by  the  Board  of  Local  Improvements 
of  Peoria,  111.,  for  paving  West  .Armstrong 
Ave.,  from  Knoxville  to  Elizabeth  St.,  for 
$8,000. 

®L.  E.  JMcGann,  commissioner  of  public 
works.  Chicago,  111.,  has  awardeil  ihe  contract 
for  making  asphalt  repairs  to  the  American 
.\sphalt  Paving  Co.,  138  Washington  St.,  Chi- 
cago. The  contract  prices  are  as  follows : 
Concrete  in  place.  $7  cu.  yd. ;  binder  in  place, 
$5  per  ton  top  dressing  (V2  in.  thick),  59  cts. 
per  sq.  yd.     Bids  opened  May  6.  1911. 

®The  following  contracts  for  paving  have 
been  awarded  by  the  Board  of  Local  Im- 
provements. Chicago,  bids  opened  Mav  2; 
Chestnut  PI.,  Delevan  PI.  to  Walton"  PI,, 
$1,302.  Central  Paving  Co.,  172  Washington 
St. ;  alley,  Fullerton  Parkwav,  .\rlington  PI  , 
$3,192,  P.  J.  O'Brien,  145  La'  Salle  St. ;  allev, 
W.  Chicago  Ave.,  Superior  St.,  $2,308,  P.  T. 
0"Brien  ;  alleys.  Webster  St.,  Cleveland  Ave  , 
etc..  $3,081,  Jas.  A.  Lacklev  Co.,  ;3()7  Chamber 
of  Commerce  Bldg. ;  allev.  Shades  PL,  Willow 
St.,  etc..  $4,503.  P.  J.  O'Brien  ;  allevs,  Schiller 
St.,  North  Park  Ave.,  etc.  $2,005.  John  A 
McGarry  Co.,  188  Madison  St.  ;  allevs,  Web- 
ster Ave..  Orchard  St..  etc..  $2,051,'  Pas.  A. 
Sackley  Co.;  allevs.  Wilson  .-\ve.,  Leland  A.ve . 
etc.,  $3,1.37.  P.  J.  O'Brien  ;  allevs.  Bourn  Ave. 
Grand  Blvd.,  etc..  $4,107.  Jas.  A.  Sacklev  Co.  ; 
alley.  Wisconsin  St..  Sedgwick  St..  etc..  '$2,882, 
Jno.  A.  McGarry  Co.  ;  alleys,  Garfield  Ave., 
Larrabee  St.,  etc.,  $3,075.  jno.  A.  AIcGarrv 
Co. ;  E.  42nd  PL,  Drexel  Blvd.  to  I.  C.  R.  R;, 
$11,717.  American  .Vsphalt  Paving-  Co.,  138 
Washington  St. ;  E.  5:!r(l  St.,  Indiana  Ave. 
to  South  Park  .Ave.,  $S,004,  American  Asphalt 
Paving  Co.;  Greenwood  Ave.,  55th  St.  to 
50th  St..  $4,544,  American  Asphalt  Paving  Co. ; 
Hamlin  Ave.,  Armitagc  .\vc.  to  McLean  Ave., 
$2,409,  American  Asphalt  Paving  Co. ;  Maple- 
wood  Ave.,  Diversey  Ave.  to  Elston  Ave., 
$5,439,  American  Asphalt  Paving  Co. ;  Medill 
Ave..  Kimball  Ave  to  Central  Park  Ave., 
$8,324.  American  Asphalt  Paving  Co. ;  Sac- 
ramento Ave..  37th  PI.  to  PlOth  St..  $7,063, 
R.  F.  Conway  Co.,  138  Washington  St. ;  Sem- 
inary .\ve.,  Maud  Ave.  to  Center  St.,  $4,455, 
American  Asphalt  J'aving  Co.;  E.  76th  PL, 
Marquette  Ave.  to  Coles  Ave.,  $4,190,  R.  F. 
Conway  Co. ;  W.  23rd  PL.  Wentworth  Ave. 
to  Canal  St.,  $13,265,  .-Xmerican  .\sphalt  Pav- 
ing Co.;  W.  33rd  PL,  .-Vshland  Ave.  to  Archer 
Ave..  $12,239,  R.  F.  Conwav  Co. ;  W.  37th  St., 
Halsted  St.  to  Morgan  .St.,  $8,713;  Wilson 
.\ve.,  Lincoln  Ave,  to  X.  W'estern  Ave., 
$5,202,  R.  F.  Conwav  Co. ;  Burnside  .A-ve.  Svs- 
tem,  $60,334;  90th  PL  System,  Farr  Bros.  Co., 
350  W.  111th  St.  Details  were  published  in 
Engineering  Contracting. 

Residents  of  North  Main  St..  Rnckinrd.  III., 
arc  agitating  the  improvement  of  that  thcir- 
oughfare  with  brick. 

The  last  legislature  of  Illinois,  which  closed 
its  session  May  19,  has  passed  the   followirg 


have    cir- 
paving   of 

McKenna, 
have    the 


acts  relative  to  road  work:  Establishing  of- 
fice of  coitnlv  superintendent  of  road  and 
redraftmg  all  roads  and  bridges  statutes.  Pro- 
vidmg  for  tax  on  motor  vehicles,  graduated 
by  the  horsepower  of  the  vehicles,  and  pro- 
vidmg  that  the  receipts  from  license  fees 
shall  be  disbursed  among  the  counties  in  pro- 
portion to  tile  amount  of  road  and  bridge 
tax  levies.  I'roviding  speed  limit  for  motor 
vehicles,  25  miles  per  hour  in  the  country. 
Prohiliits  Jieavy  hauling  on  gravel  or  macad- 
amized roads,  when  in  wet  weather  roads  are 
in  bad  condition.  .Authorizes  additional  tax 
levy  of  25  cts.  on  $loo  for  roads  and  bridges 
purposes  by  counties. 

The  citizens  of  Charleston,  III.. 
culated  a  petition  callins>:  fur  the 
South  18th   St. 

Assistant     Corporation     Cnunscl 
Chicago,    111.,    is    making    plans    to 
ordinances    for    the    repaving     of     downtown 
streets  confirmed  in  court  at  an  early  date. 

The  city  attorney  of  Sterling,  111.,  has  been 
directed  to  draw  up  an  ordinance  providing 
for  the  paving  of  East  Fourth  St.  The  esti- 
mated cost  of  the  work  is  $31,000. 

The  Board  of  Local  Improvements  of  .\u- 
rora,  111.,  is  making  preparations  for  the  lay- 
ing of  asphalt  paving  in  Jefferson  St.  and 
Marion   .\ve.     ]\I.   J.   Tarble   is   city   engineer. 

Indiana. 

®C.  C.  Ileftine  of  Frankfort,  Ind.,  has  been 
awarded  the  contract  by  the  town  of  Carmel, 
Ind.,  for  improvir.g  College  Ave.,  both  sides, 
with  cement  sidewalks  and  curbs,  from  south 
corporation  line  to  Gray  St. ;  also  Main  St.. 
with  curbs,  from  south  corporation  line  north 
to  Hawkins  St.;  also  Main  St.  to  Monon 
Railroad  right  of  way.  and  curbs  from  tracks 
of  Indiana  Union  Traction  Co.  to  right  of  way 
of  Monon  Railroad.  Bids  were  opened  ]\Iav 
15  by  D.  W.   Puckett,  Town  Clerk. 

©Samuel  B.  Royse  of  Perrysviile,  Ind.,  has 
been  awarded  the  contract  at  $4,025,  for  re- 
pairing the  west  abutment  and  reilooring  800 
ft.  of  the  bridge  over  Waliash  River  at  Per- 
rysviile. .  The  floor  is  to  be  of  concrete  slab 
and  the  entire  work  to  be  completed  by  .\ug. 
15.  Bids  were  opened  May  15  by  H.  T.  Payne, 
County  Auditor,  Newport,  Ind. 

®The  Board  of  Public  Works  of  'Vincennes. 
Ind.,  has  awarded  the  contract  for  paving 
Jefferson  Ave.  to  P.  W.  Lenahan  for  $13,037. 
®The  Board  of  Pulilic  Works  of  Muncie, 
Ind.,  has  awarded  the  following  contracts  for 
paving  work  with  brick :  Jackson  St.,  from 
Mulberry  St.  to  Ohio  Ave.,  John  Gubbins 
&  Co..  $15,305;  Howard  St..  from  High  to 
Council.  William  Birch.  $7,1.58;  Jefferson  St.. 
from  Adams  to  Charles.  William  Birch.  $939 ; 
Liberty  St..  from  Sevmour  to  Washington 
St..  WilliaiTi  Birch,  $8,250. 

®The  Board  of  Park  Commissioners,  In- 
dianapolis, Ind.,  has  let  the  contract  for  con- 
structing macadam  pavement  in  Maple  road, 
froin  Northwestern  Ave.  to  Capitol  Ave.,  to 
the  American  Construction  Co. 

Platis  were  made  at  a  recent  meeting  of 
the  Merchants'  Association,  South  Bend,  Ind., 
for  the  improvement  of  the  South  Michigan 
St.  road,  from  Ewing  .Ave.  to  the  city  limits. 
It  is  planned  to  improve  the  roadway  12  ft. 
in  the  center,  with  either  .gravel  or  macadam, 
leaving  7  ft.  at  one  side  of  the  center  for 
the  proposed  tracks  of  the  South  Bend  & 
Logansport  Traction   Co. 

"The  Board  of  Public  Works  of  Hammond, 
Ind.,  has  adopted  confirmatory  resolutions 
providing  for  the  extension  of  Monroe  and 
Carroll  Sts. 

The  Board  of  Public  ^\'orks  of  Indianapolis, 
Ind.,  received  the  following  low  bids  fnr 
paving  Locke  St.  from  Walnut  St.  to  In- 
diana .Ave. :  .'\merican  Construction  Co., 
Iirick,  $2.-33  per  lin.  ft,,  on  each  side  and 
street  and  alley  intersections,  $1,150;  Marion 
County  Construction  Co.,  asphalt  or  bitrn 
mineral,  $3.:'o  per  lin.  ft.,  for  each  side  and 
street  and  alley  intersections,  $1,120. 

Iowa. 

•J«Bids  will  be  received  until  8  ];.  m..  June  5 
("readvertisinu  nt    nf    bids    received    .\la\'    15) 


by  O.  F.  Graves,  City  Clerk.  Harlan,  la.,  for 
the  construction  ot  i.ooo  lin.  11.  of  concrete 
curb  and  gutter  and  15.000  sq.  yds.  of  con- 
crete pavement,  more  or  less. 

_®lt  is  reported  that  E.  .\.  Wickham  Co., 
of  Council  Bluffs,  la.,  has  been  awarded  the 
contract  by  the  City  Council  of  that  city  for 
repaving  Broadway  from  the  Methodist 
church  to  Park  Ave.,  and  from  Sixth  St.  to 
the  Northwestern  tracks.  The  bid  was  as 
follows:  Galesburg  brick  block,  $1.99  per 
sq.  yd. ;  Buft'alo  brick  block,  the  same ;  Des 
^Ioines  brick  block,  the  same,  extra  sand, 
$1.50  per  cu.  yd.,  added  asphalt  filler,  19  cts. 
per  sq.  yd.,  extra  stone.  $2.50  per  cu.  yd..  35 
cts.  per  sq.  yd.  for  old  granite  blocks. 

The  City  Council  of  Corning.  la.,  intends 
to  pave  Davis  Ave.,  from  the  Railroad  right 
of  way  to  the  north  line  of  8th  St.,  and  8th 
St.,  from  the  alley  between  Davis  .Vve.  and 
Adams  St.,  to  Grove  Ave.  The  work  will  in- 
clude 14,133  sq.  yds.  of  brick  pavement,  3,000 
lin.  ft.  of  curb  and  gutter,  2,419  lin.  ft.  of 
gutter.  290  yds.  of  concrete  pavement.  Theo- 
dore S.   De  Lay,  Creston.  la.,  is  Engineer. 

The  City  Council  of  Fort  Dodge.  la.,  has 
passed  a  resolution  of  necessity  for  many 
blocks  of  asphalt.  The  proposed  paving  in- 
cluded in  the  resolution  is  on  the  following 
streets  and  avenues ;  From  Second  Ave.  north 
from  the  east  line  of  18th  St.  to  the  east 
line  of  20th  St.;  on  Fifth  St.  from  the  south 
line  of  First  Ave.  south  to  Fourth  Ave.,  south; 
on  Fourth  Ave.  south  from  the  west  line  of 
Fifth  St.  to  the  west  line  of  Sixth  St.;  on 
North  Eighth  St.  from  First  Ave.  north  to 
Fourth  .A.ve.,  north ;  on  Third  Ave.  north 
from  Eighth  to  Ninth  St.,  and  on  Fourth 
Ave.  north  from  Eighth  to  Ninth  St. 

The  Board  of  Supervisors  and  the  City 
Council,  \\'ashington,  la.,  have  decided  to 
construct  a  permanent  road  from  the  end  of 
the  pavement  on  South  Iowa  Ave.,  at  the  city 
limits,  west  to  Elm  Grove  cemetery,  a  dis- 
tance of  1.821  ft.,  about  five  blocks.  The 
roadwav  is  to  be  27  ft.  wide.  The  estimated 
cost  is  $4,000. 

Thomas  H.  McDonald,  hiahway  engineer 
for  the  state  highway  commission,  Des 
Moines.  la.,  has  offered  plans  for  the  im- 
provement of  the  army  post  road  to  the 
Oireater  Des  Moines  Committee. 

The  City  Council  of  \\'ashington,  la.,  has 
decided  to  macadamize  or  cement  the  road 
running  west  from  the  John  Park  place, 
siiuth  of  town,  to  the  Elm  Grove  cemetery. 
The  county   will   pay   for   one-half   the   work. 

The  Town  Council  of  (ireenlield.  la.,  has 
passed  a  preliminary  resolution  to  provide 
for  the  paving  of  the  public  square  and  the 
streets  leading  into  the  square.  The  im- 
provement will  cost  about  $30,000.  Brick 
or  cement  paving  will  be  used. 

Kentucky. 

®DanieI  Trapp,  725  ^lamnioth  .Ave.,  New- 
port. Ky..  has  liecn  awarded  the  contract  liy 
the  Board  of  Council,  Catlettsburg,  Ky..  for 
the  construction  of  approximately  25.000  sq. 
yds.  of  block  pavement  for  $1.00  per  sq.  yd., 
and  15.000  lin.  ft.  of  concrete  curb  and  gutter 
at  $.50  per  lin.  ft.  Bids  were  opened  .May  15. 
John    ^icDYer   is   City   Engineer. 

Louisiana. 

The  Police  Jury  of  East  Carroll.  Lake 
Providence.  La.,  has  appropriated  $7,500  to 
be  used  in  conjunction  with  $7,500  to  be  put 
up  by  the  state  for  the  betterment  of  roads 
under  the  supervision  of  the  Highway  Com- 
niissii'ii.  The  main  road  to  be  built  will  e.\'- 
Icnd  from  the  northern  line  of  Madison  par- 
ish throu,gh  Fast  Carroll  parish  to  the  south- 
ern line  of  the  state  of  .Arkansas,  (jervais 
Lombard  is  state  highway  engineer. 

Francis  F.  Coiist;iiit  of  .\lex;uidria.  La.,  is 
the  probable  contractor  for  the  construction 
of  a  roarl  from  Colfax  to  Rochelle.  Grant  Par- 
ish, Louisiana,  a  distance  of  32  miles  at  bis 
bid  of  $50.9i'ii.  Bids  were  opened  May  15  by 
the  Highway  Department  of  Board  of  J^tate 
Engineers,  loj  New  Orleans  Court  Bldg.,  New 
Orleans,  La.  Frank  .M.  Kerr  is  Chief  Engi- 
neer and  President  of  the  board. 


•J«  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 


Maryland. 

•J-Bids  will  be  received  until  noon,  Jinic  o. 
by  Phihp  R  Porter,  city  clerk,  .\nn.-\polis, 
-Md..  for  p;iving  Second  St.  and  Madison  St, 
with  bituminous  macadam,  grading,  setting  and 
resetting  curb  and  other  incidental  work  as 
described  in  the  plans  and  specifications  on 
file  at  the  office  of  J.  C.  Little,  citv  engineer. 

®Jacob  A.  Frederick,  Carroll  Countv.  Man- 
chester, Md.,  has  been  awarded  the  contract 
for  building  a  section  of  State  .\id  Road  1.13 
miles  long  in  Carroll  County  along  the  Black 
Rock  road  between  Hampstead  and  Baltimore 
County  line  for  $10,320.  Bids  were  opened  by 
the  County  Commissioners,  Westminster,  Md., 
on   May  15. 

A  committee  of  the  State  Roads  Com- 
mitte  of  Maryland,  composed  of  Dr.  Ira  Rem- 
sen,  Samuel  M.  Shoemaker  and  Francis  Hut- 
ton,  is  considering  a  plan  to  construct  the 
section  of  State  Road  Xo.  1— the  Washington- 
Baltimore  Blvd.— through  the  village  of  Elk- 
ridge  in   Howard  county. 

J.  C.  Little,  of  Annapolis,  Md.,  has  been 
appointed  consulting  engineer  on  street  pav- 
ing, etc..  in  Havre  de  Grace.  Md.  Plans  and 
specifications  will  be  completed  about  June  1 
for  the  proposed  work 

Michigan. 
The  citizens  of  Buchanan,  Mich.,  at  a  recent 
mass  meeting,  decided  in  favor  of  bonding 
the  village  and  township  for  $-50,000  to  build 
state  reward  roads.  It  is  estimated  that  this 
amount  would  build  50  miles  of  gravel  roads 
with  state  aid,  the  state  contributing  $500 
per  nnle  toward  the  cost  of  building  each 
mile  of  road.  An  election  will  be  held  June  3 
to  vote  on  the  question  of  bonding  the  town- 
ship. 

Xo  bids  were  received  Mav  18  bv  Village 
Clerk  John  Venus,  Redford,  Mich.'  for  the 
construction  of  a  gravel  road  on  Grand  Rner 
road    through   the   village. 

Minnesota. 
•fBids  will  be  received  until  10  a.  m  Mav 
■20.  by  City  Council,  Mankato,  Minn.,  for  fnr- 
ni.shmg  the  necessarv  labor  and  material  for 
the  pavmg  of  the  following  streets :  On  Cherry 
St.,  from  Front  St.  to  First  Railwav  track, 
with  brick:  Cherry  St.,  from  Front  St.  to 
Broad  St.,  with  creosoted  blocks:  Cherry  St 
from  Broad  St.  to  oth  St.,  with  tar  or  asphalt 
macadam:  Hickory  St.,  from  Milwaukee 
treight  depot  to  Broad  St.,  except  intersections 
with  creosoted  blocks ;  Walnut  St.,  from  Front 
St.  to  Broad  St. :  except  intersections,  with 
creosoted  blocks;  Walnut  St.,  from  Broad  St. 
to  5th  St.,  with  tar  or  asphalt  macadam :  Jack- 
son St.,  from  Broad  St.  to  4th  St.,  with  tar 
or  asphalt  macadam:  South  Broad  St.  from 
end  of  pavement  at  Warrent  St.  to  Grove  St , 
with  creosoted  blocks:  South  Broad  St..  from 
east  side  of  Grove  St.  to  Lincoln  St.,  with 
creosoted  blocks  or  tar  or  asphalt  macadam- 
\\'arren  St.,  from  2d  St.  to  Broad  St..  with 
creosoted  blocks:  2d  St.,  from  north  side  of 
Cherry  St.  to  Byron  St.,  with  creosoted  blocks: 
Liberty  St..  from  Broad  St.  to  2d  St..  with 
creosoted  blocks  :  Lincoln  St.,  from  east  side 
of  Center  St.  to  east  side  of  Bvron  St.,  with 
creosoted  blocks  or  tar  or  asphalt  macadam; 
and  also  for  curbing  and  guttering  said  streets 
where  necessary.  .\11  sa^id  improvements  to 
be  made  according  to  plans  and  specifications 
therefor  now  on  file  in  the  office  of  the  Citv 
Clerk.  A.   H.   Scherer. 

®Hewett  Bridge  Co..  of  Minneapolis.  Minn., 
has  been  awarded  the  contract  for  paving 
Broadway  bridge  with  creosoted  blocks  for 
$7.4.38.  at  Little  Falls.  Minn.  Bids  were  opened 
May  17  by  Fred  Gary,  City  Clerk. 

The  State  Highway  Commission,  St.  Paul, 
Minn,,  under  the  new  state  law,  has  divided 
the^  state  into  40  districts  to  have  cither 
assistant  or  district  highway  engineers,  or 
to  be  covered  in  some  other  way.  In  each 
district  there  are  from  two  to  four  counties, 
arranged  to  make  traveling  convenient.  The 
resident  engineer,  if  there  is  one,  will  be  a 
superintendent  of  highways  for  the  district, 
having  full  charge  of  all  work  on  the  high- 
ways where   state  aid   is  given.     The  resident 


engineer  will  also  give  advice  to  the  county 
and  towns  whenever  solicited.  Hennepin, 
Ramsey  and  St.  Louis  counties  have  been 
omitted  from  the  arrangement  for  the  reason 
that  they  are  supposed  to  have  compcntent 
supervision  of  their  highways.  The  same  law 
that  provides  for  the  districts  and  engineers 
also  calls  for  a  tax  of  one-fourth  mill  for 
state  road  purposes.  This,  however,  cannot 
be  levied  until  next  spring  and  no  part  of  it 
will  be  available  until  1912.  The  following 
districts  have  been  formed:  Winona,  Houston, 
Freeborn,  Mower,  Fillmore,  Jackson,  Martin, 
Taribault,  Rock,  Nobles,  Pipestone,  Murray, 
Cottonwood,  Watonwan,  Blue  Earth,  Le 
Sueur,  Waseca,  Rice,  Steele,  Uodge,  Olmsted. 
Goodhue,  Wabasha,  Dakota,  Washington,  Car- 
ver. Scott  (R.  P.  .McNamara,  engineer),  Sib- 
ley, Nicollet,  Brown,  Renville,  McLeod  (.Wal- 
ter Johnson,  engineer),  Lyon,  Lincoln,  Reil- 
wood  (E.  Keeter,  engineer).  Yellow  Medi- 
cine, Big  Stone,  Lac  qui  Parle  (W,  F.  Rosen- 
wald,  engineer),  Chippewa,  Swift,  Kandiyohi 
(}.  A.  Rowatt,  engineer),  Meeker,  Wright 
C-V.  V.  Taylor,  engineer),  Anoka,  Sherburne 
(.F.  W.  Xickeson,  engineer),  Isanti,  Chisago, 
Mille  Lacs,  Kanabec  (R.  S.  Chapman,  engi- 
neer), Stearns,  Benton,  Traverse,  Grant, 
Stevens,  Pope,  Otter  Tail,  Douglas,  Morrison, 
Todd  (A.  J.  Fern,  engineer),  Aitkin,  Carlton, 
Pme  (W.  J.  Buckley,  engineer).  Lake,  Cook, 
Itasca,  Cass,  Crow  Wing  (J.  W.  Curo,  engi- 
neer), Wadena,  Hubbard  (C.  E.  Spencer,  en- 
gineer), Becker,  Mahnomen,  Wilkin,  Clay. 
Norman,  Polk,  Red  Lake,  Marshall,  Penning- 
ton, Roseau,  Kittson,  Beltrami,  Clearwater, 
Koochiching. 

Mississippi. 

•J-Bids  will  be  received  until  noon,  June  6, 
by  Board  of  Commissioners  of  the  Board  of 
Supervisors,  Hazlehurst,  Miss.,  for  the  com- 
plete construction  of  50  miles  of  gravel  high- 
way construction  in  Beat  1,  Copiah  County. 
The  work  will  include  all  excavation,  em- 
bankment, ditching,  preparation  for  sub-grade 
and  quarrying,  hauling,  placing,  sprinkling, 
rolling  and  finishing  of  gravel  roadway  on 
10  roads  a  total  of  50  miles.  The  George  Co. 
Randolph  Bldg.,  Memphis,  Tenn.,  Engineers! 
have  plans  and  specifications  on  file. 


Missouri. 

®The  City  Council  of  Webb  City,  Mo  .  has 
awarded  the  contract  to  the  Webb  Citv  Pav- 
ing &  Improving  Co.,  for  the  construction  of 
asphalt  macadam  pavement  for  $.65  per  sq. 
yd.,  and  the  contract  for  the  construction  of 
concrete  curb  and  gutter  and  sidewalks  to 
Maret  &  Anthoney  of  \\'ebb  Citv.  Bids  were 
opened  May  15. 

An  ordinance  providing  for  the  improve- 
ment of  State  it.,  from  26th  St.  to  Ashland 
Ave.,  with  mineral  rubber  asphalt,  has  been 
recommended  to  the  City  Council  of  St. 
Joseph,  Mo. 

County  Surveyor  G.  W.  Culler  has  been  in- 
structed by  the  county  court,  Springfield,  Mo., 
to  inspect  the  proposed  routes  of  the  two 
roads  petitioned  for,  one  in  Washington  town- 
ship and  the  other  in  Republic. 

Nebraska. 

•J-Bids  will  be  received  until  noon,  May  31, 
by  quartermaster,  Fort  Robinson,  Neb.,'  for 
the  necessary  labor  and  material  for  the' con- 
struction  of  concrete  sidewalks. 

®The  Western  Bridge  &  Construction  Co 
of  Omaha,  Neb.,  has  been  awarded  the  con- 
tract at  $3.38  per  sq.  yd.,  by  the  Board  of 
County  Commissioners,  Sioux  Falls,  S.  Dak., 
for  planking  and  paving  the  6th  St.  bridge  and' 
the  loth  St.  bridge  in  Sioux  Falls,  with  3-in. 
creosoted  fir  planks  covered  with  two  layers 
of  heavy  tar  felt  paper,  and  paved  with  creo- 
soted wood  blocks.  3%  in.  deep,  3  to  4-in. 
wide  and  4  to  9-in.  long.  Bids  were  opened 
May  12. 

Petitions  have  been  filed  by  property  own- 
ers of  Omaha,  Neb.,  to  have  Ames  Ave'!  paved 
from  .3i)th  and  38th  Sts.,  about  one  mile  in 
extent.  The  repaving  of  Jones  St.  from 
Seventh  to  14th,  and  Ninth  from  Leavcmvorth 
to  Howard  is  also  proposed. 


•^  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 


New  Hampshire. 

•J-Bids  will  be  received  until  1  p.  m.,  luiu 
-',  by  State  Highway  Department,  Concord,  N. 
11.,  for  the  construction  of  trap  rock  road  in 
Hillsboro,  N.  IL,  estimated  to  cost  $4,500. 
II.  C.  Hill  is  state  engineer. 

•^Bids  will  be  received  until  1  p.  in.,  lunc 
2._  by  State  Highway  Department,  Concord, 
N.  H.,  for  the  construction  of  a  native  stone 
highvyay  5,500  ft.  long  in  Tilton,  N.  H.  H.  C. 
Ilill  is  State  Engineer. 

®The  Lane  Construction  Co.,  of  Meriden. 
Conn,,  has  been  awarded  the  contract  by  the 
State  Highway  Department,  Concord,  N.  H., 
for  the  construction  of  three  and  one-half 
miles  of  nature  stone  road  in  Hinsdale,  N.  H. 
H.  C.  Hill  is  State  Engineer.  Bids  won 
opened  May  19. 

New  Jersey. 

^Bids  will  be  received  until  11  a.  in.,  May 
24,  by  Board  of  Freeholders,  Camden,  N.  J., 
for  cleaning  and  resurfacing  Browning  Road,' 
near  Merchantville.  with  about  1,200  tons  of 
.-Kmicsite;  also  600  tons  11/2  inch  trap  rock  for 
shoulders,  all  to  be  furnished  and  applied  by 
the  ton  ;  also  600  cu.  yds.  of  approved  gravel 
to  be  furnished  and  applied  bv  the  cu.  yd., 
as  directed;  all  completed,  consolidated  and 
ready  for  immediate  use. 

•^Bids  will  be  received  until  Mav  24  by 
State  Commissioner  of  Roads,  Trento'n,  N.  J„ 
at  the  office  of  the  Clerk  of  Chosen  Freehold- 
ers, Camden,  N.  J.,  for  resurfacing  White 
Horse  Pike  with  asphalt  concrete  including 
11,981  tons  type  B  asphalt  concrete;  6,885  tons 
1 V2  in.  stone ;  9,988  cu.  yds.  of  gravel,  f.  J. 
Albertso'n  is  County  Engineer. 

The  city  of  Trenton.  N.  J.,  will,  on  May  23, 
sell  bonds  to  the  amount  of  $105,000  for  mu- 
nicipal  improvements. 

The  citizens  of  North  Wildwood,  N.  J., 
on  May  16  voted  the  issuance  of  bonds  "to 
the  amount  of  $00,000  for  street  improvements. 

New  York. 

•J»Bids  wdll  be  received  until  8  p.  m..  Tune 
2,  by  Commissioners  of  Public  Works,  Olean, 
N.  Y.,  at  the  office  of  J.  H.  Gaynor,  City  En- 
gmeer,  City  Bldg.,  for  the  construction  of  a 
vitrified  wire-cut  brick  pavement  on  concrete 
foundation  in  2d  St.,  from  Sullivan  St.  to 
State  St.  and  from  Henley  St.  to  Green  St. 
The  approximate  amount  of  pavement  is  6,678 
sq.  yds.  The  approximate  amount  of  excava- 
tion is  1,930  cu.  yds.  The  approximate  amount 
of  stone  curbing  is  3,960  lin.  ft.  Plans  and 
specifications  may  be  examined  and  bid  sheets 
procured  and  any  other  further  information 
may  be  obtained  at  the  ofiice  of  John  H.  Gav- 
nor.  City  Eaigineer,  Citv  Building.  Olean, 
N.  Y. 

®The  Village  Trustees  of  Seneca  Falls, 
N.  Y.,  have  awarded  the  contract  for  paving 
East  and  West  Bayard  Sts.  and  State  St.  to 
Patrick  D.  Conley,  of  Ithaca,  for  about  $54,- 
210.  Brick  or  bitumen-macadam  will  be  used. 
Proceedings  have  been  made  by  the  Board 
of  Local  Improvements  of  Queens,  New  York 
City,  for  paving  with  asphalt  block  on  a 
concrete  foundation,  the  following  thorough- 
fares, calling  for  an  estimated  total  expendi- 
ture of  nearly  $100,000:  Third  Ave.,  Long 
Island  City,  from  \\'ebster  Ave.  to  Graham, 
estimated  cost  $18,9.50.  Fourth  Ave.,  Long 
Island  City,  from  Washington  Ave.  to  Broad- 
way, estimated  cost  $30,700.  Thirteenth  St., 
Long  Island  City,  from  Grand  Ave.  to  Flush- 
ing Ave.,  estimated  cost  $22,200.  Onderdonk 
Ave.,  Ridgewood  Heights,  from  the  south 
house  line  of  Hart  St.  to  the  north  house 
Hue  of  Willoughby  Ave.,  about  $10,000.  Wil- 
liam St.,  Long  Island  City,  from  Jane  St. 
to  Beebe  Ave.,  estimated  cost  $15,700." 

The  village  engineer  of  Tarrytown,  N.  Y., 
has  submitted  propositions  calling  for  $154,- 
000  for  bricking  several  streets  in  the  village 
to  the  Village  Trustees.  A  special  election 
is  to  be  called  immediately. 

Ohio. 

4'Bi<ls  will  be  received  until  noon.  May  29, 
by  Director  of  Public  Service,  Canton,  C, 
for  the  necessary  labor  and  material  for  the 
construction    of    improvements   on    Gibbs   St., 
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from  Tuscarawas  St.  to  Lawrence  Ave.;  Wil- 
liams Stj.  from  McKiiilcy  Ave.  to  Walnut 
St. ;  South  South  Court  St.,  from  Ninth  St. 
to  Cedar  St.,  and  for  the  construction  of  a 
sanitary  sewer  and  liouse  connections  in  Ful- 
ton St.,  from  L'OT  ft.  north  of  Chance  Ave. 
to  the  corporation  Imc.  The  approximate 
quantities  are  as  follows:  ll.lJOO  sq.  yds. 
vitrified  block  pavement;  500  lin.  ft. 
new  straight  curb ;  1511  lin.  ft.  new 
circle  curl);  1,000  lin.  ft.  old  curb  re- 
lined;  l.iiiii)  lin.  ft.  old  .stone  curb  redressed 
and  reset ;  tiOO  lin.  ft.  concrete  pavement  head- 
ers;  10  manhole  tops  reset;  11  catch-basin  tops 
reset  :  liiiO  lin.  ft.  (i-in.  vitrified  sewer  pipe 
laid  :  541.1  lin.  ft.  4-in.  vitrified  sewer  pipe  laid 
(house-connections)  ;  M  trees  grubbed  out  and 
removed  from  street ;  •">  lamp  hole  tops  set ; 
,'{.8!)0  sq.  yds.  vitrified  block  pavement;  20  sq. 
yds.  old  brick  pavement  rclaid ;  1,300  lin.  ft. 
straight  stone  curb;  :J0  lin.  ft.  circle  stone 
curb;  4Tii  lin.  ft.  old  stone  curl)  redressed 
and  reset ;  3  man-hole  tops  reset ;  1  lamp  hole 
top  reset ;  100  lin.  ft.  concrete  headers ;  3,170 
sq,  yds.  vitrified  block  pavement ;  .300  cu.  yds. 
excavation ;  2.720  lin.  ft.  straight  stone  curb ; 
14u  lin.  ft.  circle  stone  curb;  230  lin.  ft.  con- 
crete headers ;  2  catch-basin  tops  reset ;  990 
liii.  ft.  0-in.  vitrified  sewer  pipe  laid  ;  410  lin. 
ft.  4-in.  vitrified  sewer  pipe  laid  (house-con- 
nections 1  ;  0  lamp  hole  tops  set;  1,800  lin. 
ft.  8-iii.  vitrified  pipe  sewer  laid;  120  lin.  ft. 
(j-in.  vitrified  pipe  sewer  laid;  1,220  lin.  ft. 
4-iii.  vitrified  pipe  sewer  laid  (house-connec- 
tions) ;  5  man-holes  built;  2  flush-tanks  built. 
•^Bids  will  be  received  until  nnon,  June  16, 
by  the  Commissioners  of  Hamilton  county. 
Cincinnati.  O.,  for  the  improvement  under 
Specifications  No.  72  of  Loveland  and  Ma- 
deria  road  from  Remington  to  the  Camargo 
pike  in  Symmes  township.  Fred  Dreihs  is 
clerk  of  the  board. 

^Bids  will  be  received  until  June  14,  by 
the  Board  of  County  Commissioners,  Canton, 
O..  for  the  North  Industry  Road  Improve- 
ment. The  road  will  be  2Vi  miles  in  length. 
2n  ft,  wide  through  the  town  of  North  In- 
dustry, and  17  ft.  wide  elsewhere. 

4-Bids  will  be  received  until  noon,  June  9, 
by  Board  of  Hamilton  County  Commissioners. 
(Cincinnati,  O..  for  the  improvement  of  the 
Springfield  pike  from  Gas  Hall  in  Carthage 
to  Cincinnati,  Hamilton  &  Dayton  R.  R.  bridge 
in  Hartwell  in  Sprin.gfield  township.  Fred 
Dreihs   is   clerk. 

•J«Bids  will  be  received  until  noon.  May  31. 
bv  Director  of  Public  .Service,  Cincinnati,  O.. 
for  furnishing  the  necessary  labor  and  mate- 
rial for  the  improvement  of  Hooker  St., 
from  Montana  Ave.  to  the  south  line  of 
Broadwell  Ave.,  by  grading,  setting  cement, 
combined  curb  and  gutter,  macadamizing  the 
roadway  and  constructing  the  necessary  basins 
and  drains.  Plans  and  specifications  are  on 
file  at  the  office  of  the  chief  engineer  of  the 
Department  of  Public  .'Service.  J.  J.  Wenner 
is   clerk. 

•J«Bids  will  be  received  until  noon.  May  31, 
by  Director  of  Public  Service,  Cincinnati,  O., 
for  furnishing  the  necessary  labor  and  mate- 
rial for  the  improvement  of  Buck  St.,  from 
Harrison  Ave.  to  Barnard  St.,  by  grading, 
setting  granite  curbs,  paving  the  roadwav 
with  wood  block  aiid  constructin.g  the  neces- 
sary drains  and  inlets.  Plans  and  specifica- 
tions are  on  file  at  the  office  of  the  chief 
engineer  of  the  Department  of  Public  Service. 
J.   J.   Wenner  is  clerk. 

®Paul  &  Henry  have  been  awarded  the 
contract  by  the  City  Council  of  Barberton, 
O.,  at  $5,284.  for  tlie  paving  of  Wunderlich 
Ave. 

®Oberlan(ler  &  Obcrlander  of  Bucyrus,  O., 
have  been  awarded  the  contract  by  the  County 
Comiuissioners,  Marion.  O,,  for  the  construc- 
tion of  the  (Tlements  pike  in  .Montgomery 
township  for  $13,144.  The  road  runs  along 
the  north  edge  of  the  village  of  DeCliff  and 
is  four  miles  long.  Other  bidders  were:  J. 
D.  Gillispie,  $13,843;  E.  C.  Bradv.  $13,800;  J. 
M.  Stone.  $14,490:  J.  W.  Scott.  $13,750;  Un- 
.-apher  it  Shaw,  $14,144,  and  T.  I.  Gruber, 
-14..345. 

•^Tohii    .Siivder    of    Norwood.    O..    has   been 


awarded  the  conuact  b.v  the  Board  of  Hamil- 
ton County  Commissioners,  Ciiicmnati,  O.,  for 
the  improvement  under  specification  No.  12!) 
of  Carthage  Ave.,  between  corporation  line 
of  Norwood  and  Keadin.g  road  in  Columbia 
Township  for  $-J.4I4.  i^ids  were  opened 
May  5. 

The  Village  Council  of  Doylestown,  O., 
has  decide.d  to  pave  the  main  street  of  the 
village. 

The  Glen  Echo  Improvement  Association 
of  Columbus,  (_).,  has  adopted  resolutions 
requesting  the  city  to  extend  the  Summit  St. 
paving  as   far  north  as  Hudson  Ave. 

Ordinances  determining  to  proceed  with 
the  paving  of  South  Limestone  St.  and  South 
Center  St.  have  been  introduced  in  the  City 
Council  of  Springfield,  O. 

The  Glen  Echo  Improvement  .Association  of 
Columbus.  O.,  has  adopted  a  resolution  re- 
questing the  city  to  extend  the  Summit  St. 
paving  improvement  as  far  as  the  north  side 
of  Hudson  Ave.  Henry  Maetzel  is  city  engi- 
neer. 

James  McCarron  submitted  the  lowest  bid 
to  the  Department  of  Public  Service  of 
Youngstown,  O.,  for  the  repaving  of  Market 
St.  with  brick,  the  bid  being  $27.G09.  F.  M. 
Lillie  is  city  engineer. 

A  petition  will  be  presented  to  the  County 
Commissioners,  .\kroii,  O..  June  1,  praying 
for  the  establishment  of  a  county  road  on 
the  following  lines :  Beginning  at  the  High- 
land Springs  road  in  Boston  township,  thence 
running  north  to  the  town  line  road  in  North- 
field  towMiship. 

Service  Director  Harbert  of  Canton.  O., 
has  asked  the  City  (Council  to  furnish  him 
with  $J?,000  for  the  improvement  of  water- 
works park.  It  is  planned  to  expend  most 
of  the  money  in  the  improvement  of  the  park 
from  Lake  to  I'airfield   Sts. 

Oklahoma. 

^Bicls  will  be  received  until  10  a.  ni..  June 
10,  by  Capt.  D,  L.  .Stone,  constructing  quarter- 
master. Fort  Sill.  Okla,,  for  constructing 
macadam  roads  at  Fort  Sill,  Okla. 

^Bids  will  be  received  until  5  p.  m..  May 
29,  by  Bob  Parman.  City  Clerk,  Oklahoma 
City,  Okla.,  for  repaving  with  2-in.  Bermudez 
asphalt  macadam  surface  upon  the  present 
macadam  foundatirm  intersections  of  12th  St. 
and  Hudson  .\ve  and  12th  St.  and  Walker 
Ave. 

Oregon. 

Following  liids  were  received  May  15  by 
the  City  Executive  Board.  Portland,  (jre,.  for 
street  improvements:  Beaumont  district,  bitu- 
lithic  pavement— Elwood  Wiles,  $91,15(5;  War- 
ren Construction  Co.,  $91,371.  Belmont  St. 
district,  bitulithic  pavement — Warren  Con- 
struction Co.,  $55,705;  Pacific  Bridge  Co., 
$53,631.  Cora  .\ve.,  grading  and  concrete 
curbs  and  walks — Stevens  Bros.,  $3,831 ;  Bee- 
hill  Bros.,  $3,2(i7 ;  C.  A.  Akerson.  $3,7C8 ;  Jop- 
lin  &  Meeks,  $3,(121 ;  Coast  Construction  Co., 
$.3,970 ;  Giebisch  &  Joplin,  $3,718 ;  Baker  Bros. 
&  Havden,  $3,709,  Second  St.,  from  Sheridan 
to  .Arthur,  fill— Pacific  Bridge  Co.,  $29,214. 
Gantenbein  Ave.,  from  Skidmore  to  .Alberta, 
gradin.g  and  concrete  curbs  and  walks — Con- 
crete Construction  Co.,  $1,479.  Klickitat  St. 
district,  bitulithic  pavement — Elwood  Wiles, 
$62,799;  Warren  Construction  Co.,  $68,841. 
Mississippi  Ave.,  from  Killingsworth  to  West 
Piedmont,  .grading  and  concrete  curbs  and 
walks— R.  j.  Deinihr,  $2,779;  O.  Poulsen, 
$2,817;  Bechill  Bros.,  $2,871;  Kelkennv  Bros., 
$2,826;  C.  A.  Akerson,  $2,005;  Hil'liard  & 
McGinnis,  $2,549;  Baker  Bros.  &  Havden, 
$2,802;  P.  H,  Flynn.  $3,033;  Jeffery  &  Bufton, 
$2,745 ;  Portland  .Sidewalk  &  Concrete  Co., 
$2,800.  East  60th  St.,  from  Alberta  to  Killings- 
worth,  grading  and  concrete  curbs  and  walks 
—Stevens  Bros.,  $3,350 ;  Bechill  Bros.,  $3,021  ; 
O.  Paulsen,  $3,190;  Manning  &  Co.,  $.3,232; 
Joplin  &  Meeks  $3,155;  Coast  Construction 
Co.,  $.3,108;  Jefferv  &  Bufton.  $-3.0.39;  Hilliard 
&  McGinnis.  $2,8.58;  Baker  Bros.  &  Hayden, 
$3,071;  Giebisch  &  Joplin.  $3,236.  East  23rd 
St.,  from  .Mberta  to  Killingsworth.  grading 
and  concrete  curbs  and  walks — Jeffery  &  Buf- 


ton, $3,U53 ;  Giebisch  &  Joplin,  $3,247  ;  Coast 
Construction  Co.,  $3,090;  Llilliard  &  McGinnis, 
$2,848;  Manning  &  Co.,  $3,203;  Baker  Bros. 
&  Hayden,  $3,102.  East  24th  St.,  grading 
and  concrete  curbs  and  walks — Manning  & 
Co.,  $4,303;  Joplin  &  Meeks,  $.3,906;  Giebisch 
&  Joplin,  $4,145;  Baker  Bros.  &  Hayden, 
$4,125.  East  20th  St.,  from  Hawthorne  to 
Belmont,  bitulithic  pavement — Warren  Con- 
struction Co.,  $10..537.  East  31st  St.,  grading 
and  concrete  curbs  and  walks — Bechill  Bros., 
$2,047;  McSween  &  Son,  $2,104;  Joplin  & 
Meeks,  $1,895 ;  Coast  Construction  Co.,  $2,074 ; 
Baker  Bros.  &  Hayden,  $2,049.  Williams  Ave. 
district,  asphalt  pavement — Oregon  Independ- 
ent Paving  Co.,  $98,324.  Webster  St..  from 
.-Mbina  to  Michigan,  grading  and  concrete 
curbs  and  walks— Bechill  Bros.,  $510;  R.  J. 
Debuhr.  $495;  O.  Paulsen,  $.528;  Kelkcnny 
Bros..  $.508;  E.  R.  Gustafson,  $469;  C.  .\. 
Akerson,  $486;  McSween  &  Son,  $528;  M. 
Hansen,  $.506;  P.  IT.  Flynn,  $.531;  Portlaml 
Sidewalk  &  Construction  Co.,  $469.  Wood- 
stock Ave.  district,  grading  and  concrete  curbs 
and  walks— Manning  &  Co.,  $13,270;  Bechill 
Bros.,  $13..582;  Joplin  &  Meeks,  $12,004;  Coast 
Construction  Co.,  $14,084;  Giebisch  &  Joplin, 
$13,485;  Baker  Bros,  &:  Hayden,  $13,(i97 ; 
Stevens  Bros  $14,358.  Zanita  Ave.,  from 
Milwaukee  to  East  22nd,  grading  and  concrete 
curbs  and  walks — Bechill  Bros.,  $2,734;  Ste- 
vens Bros,,  $2,755 ;  Coast  Construction  Co., 
$2,819;  Joplin  &  Meeks,  $2,995;  Giebisch  & 
Joplin,  $2,870;  Baker  Bros.  &  Hayden,  $3,055. 

The  City  Commissioners  of  Baker,  Ore., 
have  ordered  the  paving  of  six  thoroughfares 
in  the  central  portion  of  town.  Bids  will  be 
asked   on   liitulithic  and  other  material. 

The  City  Council  of  Hillsboro.  Ore,,  has 
adopted  a  resolution  to  pave  the  main  business 
streets  and  in  addition  to  pave  the  entire  street 
around  the  court  house.  The  paving  district 
embraces  11  blocks  and  covers  Main,  from 
First  to  Fourth ;  Washington,  from  Second 
to  Third;  Lincoln,  from  First  to  Second; 
First,  from  Main  to  Lincoln ;  Third,  froiri 
Lincoln  to  Washington,  and  Second,  from 
Baseline  to  Lincoln.  City  engineer's  estimate 
places  the  cost  at  approximately  $69,000, 

Pennsylvania. 

•J"Bids  will  be  received  until  5  p.  m,.  June 
12,  by  G,  F.  Greiner,  Secy.,  Towns  Council. 
Ridgeway,  Pa„  for  setting  curb  and  for  grad- 
ing, paving,  includin.g  2,500  cu.  yds.  excava- 
tion ;  7.000  sq.  yds.  paving ;  5,600  lin.  ft.  curb- 
ing.    F.  W.  Ward  is  Borough  Engineer. 

4«Bids  will  be  received  until  8  p.  m.,  May  31, 
by  Borough  of  Scottdale,  Pa.,  R.  F.  Ellis,  Bur- 
gess, for  the  gradin.g,  curbin.g  and  paving  of 
the  following  streets :  South  Chestnut  St., 
from  the  south  side  of  Pittslnirg  St.  to  north 
side  of  Market  St. ;  South  Chestnut  St.,  from 
the  south  side  of  Market  St.  to  the  south  side 
of  the  Ridgeway  Property ;  (jrant  Ave.,  from 
the  west  side  of  Broadway  to  the  east  side  of 
Spring  St, ;  Stoner  St.,  from  the  south  side  of 
Pittsburg  St.  to  the  north  side  of  Market  St. ; 
4th  Ave.,  from  the  north  side  of  Wall  St.  to 
the  south  side  of  alley  along  Kelly  property 
on  the  north,  in  the  following  approximate 
quantities :  Grading.  5,481  cu.  yds. ;  backing 
stone,  418  lin.  ft. ;  curbing  with  native  sand- 
stone, 5,679  lin.  ft. ;  paving  with  vitrified  brick 
or  block,  6,734  sq.  yds.  /Mso  paving  with 
vitrified  hillside  brick  or  block,  1,824  sq.  yds. 
Bidders  shall  name  the  makes  of  brick  or 
block  and  bid  on  using  same.  Maker  of  ac- 
cepted brick  or  block  will  be  required  to  fur- 
nish surety  bonds  of  $5,000  and  guarantee  for 
ten  years  to  successful  bidder  and  by  him  to 
be  assigned  to  the  Borough.  Each  bidder  shall 
furnish  certified  check,  on  a  national  Bank  or 
Trust  Compuany,  in  the  sum  of  $500,  payable 
to  the  Borou.gh  Treasurer  with  bid  as  guaran- 
tee. Plans  and  specifications  may  be  seen  at 
Borough  Engineer  J.  P..  Hogg's  office  at  Con- 
nellsviile.  Pa.  Bids  must  be  addressed  to  F. 
M.  Newcomer.  Secretary  of  Council.  Scottdale. 
Pa.,  and  indorsed  Street  Improvement.  F  M. 
Newcomer  is  Secy,  of  Council. 

•I«Bids  will  be  received  until  noon.  May 
31,  by  W.  J.  Williams.  Secy..  Borough  of 
Kingston.   Pa,,   for  paving  approximately    10.- 


•J»  indicates  virork  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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OuO  sq.  yds.  of  brick  paving  upon  a  concrete 
foundation,  and  for  approximately  3.000  sq. 
yds.  of  .-\iniescitc.  Warrcnito,  or  similar  pav-  ~ 
ing,  and  for  furnishing  and  setting  appro.xi- 
niatcly  8.7MO  lin.  ft.  of  curbing.  Iiacli  bid  must 
be  accompanied  by  a  certified  cliock  for  5  per 
cent  of  the  total  amount  of  the  bid.  drawn  pay- 
able to  E.  M.  Rosser.  Treasurer,  .\t  the  same 
tinie  and  place,  sealed  proposals  will  be  re- 
ceived for  constructing  approximatelv  3,000 
lin.  ft.  of  sewers  S  in.  to  20  in.,  together  with 
the  necessary  inlets,  manholes,  and  lamp  holes. 
Each  bid  must  be  accompanied  by  a  certilied 
check  for  5  per  cent  of  the  total  amount  of 
the  bid,  drawn  payable  to  E.  M.  Rosser.  Treas- 
urer. Plans,  specilicalions.  instructions  to  bid- 
ders and  forms  of  proposals  may  be  seen  and 
examined  at  the  oflicc  of  the  Borough  Engi- 
neers, Young  &  Wintermnte.  414  Second  Na- 
tional   Bank   Bldg.,   Wilkes-Barre,   Pa. 

•J»Bids  will  be  received  until  7  ;.30  p.  m.,  June 
5,  bv  Town  Council,  Steelton,  Pa.,  for  sub- 
grading,  paving  and  curbing  2d  St.  from 
Adams  St.  to  Chestnut  St.  .\  certified  check 
for  $o00  payable  to  L.  H.  Sutton,  Borough 
Treasurer,  must  be  filed  with  each  l)id.  C.  D. 
Feidt  is  Borough  Secy. 

•{•Bids  will  be  received  until  noon.  May  31, 
by  W.  J,  \\'illiams.  Secy.,  Kingston  Borough, 
Luzerne  County.  Pa,,  for  paving,  curbing  and 
grading  Division  St,  including  approximately 
6.000  sq.  yds.  and  furnishing  and  setting  ap- 
proximately 3,o00  lin,  ft,  of  curbing.  Plans, 
specifications,  instructions  to  bidders  and 
forms  of  proposals  may  be  seen  and  examined 
at  the  office  of  the  Borough  Engineers.  Youn.g 
&  Wintermute.  414  Second  National  Bank 
Bldg,.  Wilkes-Barre.  Pa.,  or  at  Smitli  &  Wells, 
1003  Coal  Exchange  Bldg.,  Wilkes-Barre,  Pa, 
\V,  J,  Wililanis  is  Borough  Secretary. 

The  following  bids  were  received  by  the 
Highway  Department.  Harrisburg,  Pa..  W.  W. 
Caldwell,  Commissioners,  on  May  16,  for  pav- 
ing 1.5  sections  of  streets,  aggregating  28.087 
sq.  yds.  of  paving:  Berrjhill.  Cameron  to 
13th — Barber  asphalt,  $1.72  per  sq.  yd.  for  pav- 
ing; Central  Construction  Co.,  $1.87;  Warner- 
Quiidan.  $1,74,  Hunter,  Crescent  to  l-ith — 
Barber.  $1,80;  Central,  $1,81;  Warner-Quin- 
lan,  $1.90,  Nectarine.  Swatara  to  Berrvhill — 
Barber.  $1.7P;  Central.  $1.81;  Warner-Quin- 
lan,  $1.90.  Shrub.  12th  to  14th— Barber,  $1,79; 
Central.  $1.81;  Warner-Quinlan,  $1.00,  White- 
hall. 18th  to  Prospect— Barber,  $1.80;  Central, 
$l,7t;;  \\"arner-Quinlan,  $1.90,  Forrest,  fith 
to  Jefferson— Barber.  $1,7G ;  Central.  $1.59; 
Warner-Quinlan.  $1,90,  1.5th.  Berrvhill  to 
Catharine— Barber".  $1.76;  Central.  $1,74;  War- 
ner-Quinlan, $1,90,  ]6th.  Berrvhill  to  Cathar- 
ine— Barber.  $1,76;  Central.  $1.74;  Warner- 
Quinlan.  $1.90.  Catharine.  l-5th  to  17th— Bar- 
ber. $1,76;  Central,  $1,74;  Warner-Quinlan, 
$1,90,  Naudain.  loth  to  17th— Barber,  $1.76; 
Central,  $1.74;  Warner-Quinlan,  $1,90.  Lin- 
den. Bailev  to  State— Barber.  $1,79;  Central, 
$1,81;  Warner-Quinlan.  $1.90,  Balm.  Bailev. 
to  State— Barber.  $l.i7;  Central.  $1,81;  War- 
ner-Ouinlan.  $1,90,  Summit.  Bailev  to  King — 
Barber,  $1,79;  Central,  $1,83;  Warner-Quin- 
ian.    $1,90,      Sunmilt,    Derry      to     LnompMn, — 


Barber.  $1,79;  Central.  $1,84;  Warner-Quinlan, 
$1,90.  Peflfer,  2d  to  7lh— Barber,  $1,85;  Cen- 
tral.  $1,59;    Warner-Quinlan.    $1.70. 

The  Grand  Jury  of  Washington  county, 
Washington,  Pa.,  has  authorized  an  issue  of 
$500,000  4  per  cent  tax  free  road  improve- 
ment bonds. 

Citizens  of  Lansdownc,  Pa.,  in  a  special 
election  last  week  defeated  the  proposition 
to  borrow-  $80,000   for  highway  improvement, 

Tennessee. 

•{•Bills  will  be  received  muil  noon,  June  20. 
by  Robertson  County  Pike  Connnission, 
Springfield.  Tenn.,  for  grading,  ditching  and 
macadamizing  about  50  miles  of  public  roads. 
J.  F.,  Washington  is  Chairman  of  the  Com- 
mission, Oflicial  advertisement  will  be  found 
elsewhere  in  this  issue. 

Texas. 

®Horton  &  Hortt)n,  Houston  Theater  Bldg,. 
Houston,  Tex.,  have  been  awarded  tlic  con- 
tract by  Howe  &  Wise,  Comity  Engineers,  722 
National  Bank,  Houston,  Tex.,  for  the  paving 
of  Washington  County  road  from  the  city 
limits  of  Houston  to  the  Houston  Heights 
Blyd,.  with  wood  block.  The  contract  price 
is  $11,159.     Bids  were  opened  May  11. 

The  mayor  of  Marlin,  Tex,,  has  appointed 
a  committee  to  represent  and  act  with  the 
street  and  alley  committee  of  the  council  in 
the  matter  of  devising  a  plan  for  paving 
the  streets. 

.'Vt  a  county  good  roads  mass  meeting  re- 
cently held  in  Waco,  Tex.,  it  w-as  unanimously 
decided  to  call  an  election  to  see  whether 
$600.00n   shall   be    issued   in   bonds   for   roads. 

Utah. 

The  Board  of  County  Commissioners,  Lo- 
gan, Utah,  has  been  petitioned  by  residents 
of  Newton,  Peterboro,  Benson,  Clarkston, 
Trenton  and  Mendon  for  an  appropriation 
from  the  issuance  of  bonds  as  proposed  by 
the  commissioners  shall  be  spent  in  each  pre- 
cinct in  proportion  to  the  taxes  paid  there 
for  road  improvements. 

Virginia. 

•{•Bids  w-ill  be  received  until  11  a.  m..  ]\Iay 
29,  at  the  office  of  the  Clerk,  Amherst,  Va,, 
for  the  construction  of  4%  miles  of  macadam 
road  including  o.OOO  cu.  yds.  of  stone  and  10 
ton  steam  roller.  S.  L.  Von  Gemmingen,  Res- 
ident Engineer,  Amherst,  Va, 

Washington. 

The  City  Council  of  Seattle.  Wash,,  has 
passed  an  ordinance  ordering  the  paving  of 
a  mile  of  residence  streets  in  the  south  por- 
tion of  the  city  so  selected  as  to  form  a 
portion  of  what  will  eventually  be  the  Pa- 
cific highway.  Other  paving  is  contemplated 
on  East  Fourth  St,,  which  forms  a  part 
of  the  direct  route  from  Seattle  and  Tacoma 
to  Gray's  harbor,  via  Summit  lake  and  the 
Eima  cut-off. 

Wisconsin. 

^Bids  will  be  received  until  10  a,  m„  June 
in,  Iiy  Board  of   Public  Works,  Racine,  Wis,, 


for  furnishing  the  necessary  labor  and  ma- 
terial for  the  following  work;  Paving  \N'ater 
St,  from  Fourth  St.  to  Park  Ave,,  including 
.-ipproxnnately  2.642  sq.  yds.  of  brick  pave- 
ment, P.  H.  Connolly  is  chairman  of  the 
board. 

®lt  is  reported  that  the  Board  of  Public 
Works  of  Madison,  Wis.,  has  awarded  the 
following  contracts  for  paving  work;  John 
Blake  at  $30,000,  for  paving  State  St,  with 
asphalt;  The  Andrus  Asphalt  Co.  at  $10,015, 
for  paving  Park  St.  with  asphalt;  Nicholas 
Qninn  at  $11,995,  for  improving  several  streets 
with  macadam ;  Nicholas  Quinn  at  $7,9.56, 
for  paving  Webster  St,  with  creosote  block; 
Jnhn  Cullinaine  at  $16,709,  for  paving  East 
Johnson  from  Wisconsin  Ave.  to  Butler  with 
creosote  blocks;  John  Blake  at  $7,70o.  for 
paving  West  (jilnian  from  State  St,  to  Uni- 
versity Ave, 

®The  White  Construction  Co,,  of  Mil- 
waukee, Wis.,  has  been  aw^arded  the  contract 
by  the  City  Council  of  Racine,  Wis.,  for 
the  paving  of  North  Erie  St,  with  Trinidad 
pitch  lake  asphalt  for  $1,89  per  sq.  yd. 

®F,  Booitz,  Waukesha,  Wis,,  has  been 
awarded  the  contract  by  that  city  for  laying 
macadam  on  three  streets  for  $8,292,  The 
work  includes  4,649  cu.  yds  of  excavation, 
4,796  ft.  of  curb  and  gutter.  4,620  sq,  yds.  of 
asphalt  macadam  with  granite  top,  172  ft.  of 
8-in.  storm  sewer,  three  catch  basins,  270  sq. 
yds.  of  brick  gutters.  Bids  were  opened 
May  15. 

The  street  committee  of  the  City  Council 
of  Menasha.  Wis.,  has  decided  to  pave  Chute 
St.  wdth  concrete,  extending  from  the  Main 
St.  intersection  to  and  including  the  Wheeler 
transfer  line  property  on  Chute  St.,  and  from 
that  point  west  to  the  Tayco  St.  intersection, 
tar  macadam  will  be  used. 

Mayor  Jones  of  DePere,  Wis,,  is  agitating 
the  paving  of  two  blocks  of  Main  Ave,,  from- 
the  bridge  to  the  Kidney  boat  factory, 

A  resolution  has  been  introduced  in  the 
City  Council,  Milwaukee.  Wis.,  providing  for 
an  asphalt  pavement  from  Seventh  to  48th 
Sts. 

Canada. 

•{•Bids  will  be  received  until  May  31.  by 
G,  W.  Robinson,  secretary-treasurer,  Leth- 
bridge.  Alta,.  for  the  following  work :  Cor 
tract  A — Street  grading,  approximately  130,000 
cu,  yds.  Contract  B — Cement  sidewalks,  ap- 
proximately 45.000  sq.  yds.  Contract  C — 
Water  mains,  approximately  10  miles.  Con- 
tract D — Sanitary  sewers,  approximately  6% 
miles.  Contract  E-^Storm  sewers,  approxi- 
mately 28  miles.  Plans,  profiles  and  specifica- 
tions may  be  seen  and  information  obtained 
from  C,  M,  .Arnold,  city  engineer,  Lethbridge. 

•{•Bids  will  be  received  until  noon.  May  31, 
liv  William  Thomson,  secretary-treasurer. 
Fort  Qu'.\ppelle.  Man,.  Can.,  for  the  construc- 
tion of  approximately  15.000  sq,  ft.  cement 
sidewalks  within  the  villa.ge,    ■ 

The  City  Council  of  Brandon,  Man.,  on 
Mav  18  decided  that  asphalt  block  be  the  ma- 
terial used  for  street  paving,  R,  E,  Speakman 
is   City  Engineer, 


^1 


B R I D G E S — STE E L       AND       CONCRETE 


Alabama. 

®Board  of  Revenue,  Jefferson  County.  Bir- 
mingham. .-Ma.,  has  let  the  contracts  for  the 
construction  of  two  bridges  to  the  Southern 
Bridge  Co.  The  substructures  will  be  built  by 
Beardon  &  Co, 

California. 

County  Surveyor  of  Tehama  County  at  Red 
Bluff.  Cal..  has  been  instructed  by  the  Board 
of  Snpervisors  to  prepare  plans  and  specifi- 
cations for  the  construction  of  three  bridges. 
Two  of  the  bridges  arc  in  snpirvisoral  (iis- 
trict  No,  5.  and  one  of  them  will  be  a  steel 
bridge   with   a   span   of  80   ft.   on    Pine  creek. 


The  other  is  a  bridge  with  a  span  of  80  ft, 
nil  what  is  known  as  Jimmy  Shed  creek. 
Both  bridges  arc  about  12  miles  southeast  of 
Vina,  The  third  bridge  will  be  in  district  No, 
1,  across  Little  Stony  Dry  creek.  This  bridge 
will  have  two  spans  of  80  ft.  each  and  two 
40-ft,  trestles  for  approaches  to  the  bridge, 

Connecticut. 

®Streuli  &  Puckhafer,  Newficld  Bld,g,, 
Bridgeport,  Conn,,  have  been  awarded  the 
contracts  for  the  construction  of  two  con- 
crete bridges  at  Deep  River,  Conn,,  for  the 
town  of  Saylirook,  One  of  the  structures  will 
be  125  ft,  long  and  the  other  150  ft,  long 
and   designed   to   support   trolley   traffic. 


Florida. 

•{•Bids  will  be  received  until  noon,  June  6.  . 
by  Commissioners  of  Suwanee  and  Lafayette  J 
cnumies,  E"la„  at  Live  Oak.  Fla.,  for  the  ■ 
erection  of  a  steel  bridge  across  the  Suwanee  ~ 
River  at  Dowling  Park,  II,  .\,  Thomason  is 
ch:iirmaii  of  the  joint  board,  I.  W,  Brvsoii  is  i 
clerk,  "  ■" 

Illinois. 

4"Bids  will  be  received  muil  2  p,  ni.,  May 
25.  by  Board  of  Local  Improvements  at  the 
office  of  the  City  Engineer,  Bloomington,  111.. 
for  the  necessary  labor  and  material   for  the  i 

construction  of  the  following  improvement: 
b'.xtending  the  reinforced  concrete  bridge  now 
built   at    the   intersection    of    Empire    St.   and 


4"  indicates  work  now  open  for  bids.      ®  indicates  a  contract  let  recently. 
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Colton  Ave.  from  the  iiortli  liiit:  of  Empire 
St.  to  the  west  line  of  Colton  Ave.  north, 
in  accordance  with  i)lans  and  specifications 
now  on  tile  in  the  office  of  the  City  Engineer. 
A.  L.  Moore  is  Chairman  of  the  Board. 

OBordner  &  Parker,  Clinton,  111.,  have  been 
awarded  the  contract  for  the  constrnction  of 
a  bridge  over  the  dredge  ditch  in  Creek 
township.  The  cost  of  the  structure,  whicli 
will  be  20  ft.  long  and  VI  ft.  wide,  is  $1,350. 

®The  Board  of  Livingston  County  Super- 
visors at  a  recent  session  in  Pontiac,  Ill- 
awarded  the  contract  for  the  construction  of 
a  new  steel  bridge  over  the  Vermillion  River 
soutli  of  Saunemin  to  the  Joliet  Bridge  Co., 
at  $1,750.  The  substructure  was  let  to  Walter 
Earmer.  CuHom,  111.  at  $7.50.  The  structure 
will  be  80  ft.   long  and   1-t   ft.  wide. 

Bonds  amoiuitiug  to  $30,000  were  sold  on 
May  20  for  the  construction  nf  the  Illinois  Ave. 
bridge.  Plans  and  specilicatinns  for  the  struc- 
ture are  about  completed.  It  is  believed  that 
bids  for  the  work  will  be  asked  by  the  City 
of  Aurora,  111.,  at  once. 

At  a  meeting  of  the  State  Senate,  Spring- 
field, III,  a  bill  was  passed  aiipropriating  $12,- 
500  for  the  construction  of  bridges  over  the 
Illinois  &  Michigan   Canal. 

Bids  will  be  received  at  the  town  hall,  Col- 
linsville.  111.,  up  to  7  p.  m.,  June  2,  for  the 
construction  of  one  reinforced  concrete  bridge 
in  Collinsville  Township,  Madison  County. 
William  Grenard,  town  clerk.  Collinsville,  HI. 
Groenemeyer  bridge — Span,  10  ft.,  box  cul- 
vert; roadway.  20  ft.;  wings,  2o  ft.  Esti- 
mated amount  of  concrete  in  structure,  87.7 
cu.  yds.;  reinforcing  steel,  l),751  lbs.  Nearest 
railroad  station,  Collinsville.  2  miles.  All  ma- 
terial will  have  to  be  shipped  in.  Excavation 
will  be  in  sandy  loam.  Stream  usually  dry. 
Commissioners  advise  that  vouchers  for  this 
work  will  be  issued,  payable  April  1,  1!)12. 
Work  to  lie  completed  on  or  before  .\ugust  1, 
1911. 

Bids  will  be  received  at  the  county  clerk's 
office,  Pekin,  111.,  up  to  1  :30  p.  m.,  June  5,  for 
the  construction  of  two  reinforced  concrete 
bridges  in  Tremonl  Township.  Tazewell 
Countv.  E.  L.  March,  town  clerk.  Tremont. 
111.  Ventes  bridge— Span.  30  ft.,  slab  bridge; 
roadway,  10  ft.;  length  of  wings,  13  ft.;  fin- 
ished roadway  to  bottom  of  footings,  13  ft 
Estimated  amount  of  concrete  in  structure. 
80.3  cu.  yds.;  reinforcing  steel,  i>,85(i  lbs. 
nearest  railroad  station.  Alorton.  on  the  Van- 
dalia  and  Santa  Fe.  3  miles.  Present  struc- 
ture is  a  2-1-ft.  wooden  truss.  Excavation  will 
average  10  ft.  in  sandy,  black  loam  to  clay. 
Lackland  bridge—Span,  40  ft.,  girder  bridge; 
roadway.  10  ft. ;  wings,  12  ft. ;  height  over  all, 
13'.^  ft.  Estimated  amount  of  concrete  in 
structure.  120.7  cu.  yils. ;  reinforcing  steel, 
14.503  lbs.  Nearest  railniail  station,  Tremont 
on  the  Big  4.  23/i  miles.  Present  structure  is 
o  40-ft.  bridge  on  piles.  Excavation  about 
same  as  above.  All  material  for  the  al)Ove 
bridges  will  have  to  be  shipped  in.  Work  to 
be  completed  on  or  before  October  1.  1011. 

Indiana. 

Board  of  Public  Works,  ]iidiana[M)lis.  Ind., 
has  adopted  plans  and  specifications  for  the 
construction  of  the  rein  forced  concrete  bridge 
across  Pleasant  Run  at  State  .'\ve.  The  cost 
of  the  work  is  estimated  bv  City  Engineer  at 
$11,466. 

,A  mass  meeting  was  recently  held  by  the 
citizens  of  Fort  Wayne.  Ind.,  for  the  pur- 
pose of  ,-igitating  the  question  of  constructing 
a  new  bridge  over  the  Mauinee  River  between 
the  Walton  Ave.  and  Columbia  St.  bridges. 

A  petition  has  been  presented  to  the  County 
Commissioners  at  South  Bend  by  the  citizens 
of  that  place  for  the  construction  of  a  bridge 
at  Logan  St.  The  new  bridge,  which  will 
replace  an  old  concrete  pile  and  frame  struc- 
ture, will  be  of  reinforced  concrete,  consist- 
ing of  four  110  ft,  spans.  The  estimated 
cost  of  the  work  is  $65,000.  W.  S.  Moore. 
South  Bend.   Ind..  is  City  Engineer. 

Citizens  of  Mishawaka.  Ind.,  have  submitted 
to  the  Board  of  County  Commissioners  at 
South    Bend,    Ind.,   a   petition   asking   for   the 


constructiiin  cf  a  bridge  at  Mishawaka  in  .St. 
Joseph    County. 

.■\dvices  from  Spiceland,  Inil.,  state  that  the 
old  covered  bridge  on  the  National  Road  just 
east  of  Dunrcith  is  to  be  replaced  by  a  mod- 
ern steel  structure.  Newcastle,  Ind.,  is  the 
county  seat  of  Henry  County. 

Conmiissioners  of  St.  Joseph  County.  South 
Bend.  Ind.,  have  included  among  their  appro- 
priations amounting  to  $120,600  one  of  $65,- 
000  for  the  construction  of  a  bridge  over  the 
St.  Joseph  River  at  Logan  St.  near  Mish- 
awaka. .An  appropriation  of  $15,000  was  also 
made  for  the  building  of  a  new  bridge  on 
La   Salle  Ave. 

The  Henry  County  Court  at  Newcastle.  Ind.. 
has  appointed  viewers  to  look  over  the  condi- 
tions relative  to  the  construction  of  a  new- 
bridge  over  the  Connoquenessing  Creek  peti- 
tioned  for  by  the  residents  of   Hazel   Uell. 

Commissioners  of  Shelby  County  at  .Shelliy- 
ville,  Ind..  have  awarded  the  contract  for 
the  construction  of  the  Holmes  Bridge  to 
the  Lafavette  Engineering  Co.,  Lafavette. 
Ind.,    at    $1,700. 

Iowa. 

^liids  will  be  received  until  noon.  .May  22, 
by  F.  W.  Leedham,  county  auditor,  Clinton, 
la,,  for  the  construction  of  county  brid.ges 
from  No.  1  to  No.  7.  R.  C,  1  lart  is  city  engi- 
neer. Official  advertiseniciit  will  lie  found 
elsewhere  in  this  issue. 

®The  Board  of  b'mmet  County  Supervisors, 
Estherville.  la.,  has  awarded  the  contract  for 
the  construction  of  eight  concrete  bridges  to 
M.  M.  Stark  S:  Co..  Des  Moines.  la.,  at  $6,- 
080. 

The  Board  of  Hardin  Cmuity  .Supervisors, 
Eldora.  ia.,  lias  apjirfived  the  bond  guarantee- 
ing the  city  of  Iowa  b'.'ills  paying  one  half 
the  cost  of  the  new  steel  bridge  over  the 
Iowa  River  at  that  point.  Plans  for  the  pro- 
posed  structure   will  be   prepared  at   once. 

Board  of  Hardin  County  Supervisors  have 
decided  upon  the  construction  of  a  new  bridge 
at  the  foot  of  Marion  .St.  in  Eldora.  la.  The 
structure  as  proposed  will  be  of  steel  and  will 
necessitate    an    expeiuliture    of   about    $20, mil), 

Kansas. 

Cities  of  Kansas  City,  Kans.,  and  Kansas 
City,  Mo.,  have  decided  it  necessary  to  recon- 
struct entirely  the  James  St.  viaduct  extend- 
ing from  James  St.  and  Central  .-Xve.,  in 
Kansas  City,  Kans,,  over  the  tracks  of  the 
Missouri  Pacific,  I'nion  Pacific  and  Atchison, 
Topeka  &  Santa  Fe  Rys.  to  Genesee  St.  in 
Kansas  City,  Mo.,  a  distance  of  700  ft.  It  is 
planned  to  build  the  new  structure  of  rein- 
forced concrete  at  a  cost  of  about  $75,000, 
and  it  is  hoped  to  induce  the  Missouri  Pacific 
ofiicials   to    bear    part   i)f    the   expense. 

City  Commissioners  of  Topeka,  Kans.,  are 
seriously  considering  taking  action  toward  the 
construction  of  the  proposed  Fillmore  St. 
bridge  over  the  Shunganunga  Creek. 

Commissioners  of  Labette  County  at  Os- 
wego, Kans..  have  granted  the  petitions  for 
the  construction  of  three  concrete  bridges  in 
Hackberry.  Howard  and  Osage  townships,  es- 
timated to  cost  about  $3,.335. 

Kentucky. 

A  meeting  was  recently  held  by  the  citizens 
of  Bellevue.  Ky,,  to  form  a  club  to  boost  the 
construction  of  the  proposed  viaduct  connect- 
ing that  citv  with  Newport  and  the  Dawson 
St.  Ry. 

Minnesota. 

©Advices  from  Wadena.  .Minn,,  state  that 
Board  of  Compton  township  in  Wadena 
County  awarded  the  contract  for  the  construc- 
tion of  two  small  brid.ges,  one  over  Oak 
Creek  at  Lifquist  farm  and  the  other  at  Veli 
place  to  the  Continental  Bridge  Co.,  at 
$898.  Other  bids  were  as  follows:  Perhani 
IBrid.ge  Co.,  $1,000  for  concrete  arches  with- 
out piling.  Hennepin  Bridge  Co.,  $1,306  for 
concrete  arches  with  piling,  and  $1,200  for 
double  reinforced  concrete  bridge.  Minneapo- 
lis Bridge  &  Iron  Co.,  $1,400  for  concrete  arch 
bridge  with  piling.  Twin  City  Bridge  Co., 
$1,278  for  double  reinforced  concrete  bridge. 
W.    B.    Bassett    &    Co.,   $1,530    for    reinforced 


bridge  with  tlie  l.iiten  system,  Forsberg  & 
Nordin,  $070  for  concrete  arch  bridge,  with- 
out piling. 

Instructions  have  been  given  .\ndrew  Rink- 
cr.  City  En.gineer.  Minneapolis,  Ind..  to  draw 
plans  for  tlie  construction  of  a  bridge  2.000 
ft.  long  spanning  the  Mississippi  River  and 
connecting  Third  .Xve.  S.  with  the  intersec- 
tion of   First  Ave.  and   Second  A\e.   S.   ]■.. 

Mississippi. 

•J«l;ids  will  be  received  until  June  5  by  Su- 
pervisors of  Leflore  County,  Greenwood, 
Miss.,  for  the  construction  of  a  steel  draw- 
bridge across  Tallahatchie  River  between  Le- 
Hore  and  Tallahatchie  counties.  C.  W. 
Crockett,  clerk,  has  plans  and  specifications 
on  file. 

Missouri. 

•|«l'.iils  will  be  received  until  noon,  June  6, 
by  \V.  Ten  I'^yck,  highway  engineer,  Lynn 
County,  ;it  Linneus,  Mo.,  for  the  construction 
of  the  following  bridges  in  accordance  to 
plans  and  specifications  on  file  at  the  office  of 
the  highway  engineer:  Moore's,  .■i8-ft.  three- 
panel  steel  girder.  Stauber's,  28-ft.  steel 
girder;  Haley's,  24-ft.  steel  girder;  Reick's, 
45-ft.  pin-connected  span  ;  Wilson's,  45-ft.  pin- 
connected  span;  Knight's.  .'iO-ft.  steel  girder. 
Certiified  check  for  $250. 

®Connty  Court  of  Nodaway  County  at 
Marysville.  Mo.,  has  awarded  the  contract  for 
the  construction  of  two  bridges  in  Lincoln 
township  to  the  Standard  Bridge  Co.  W.  D. 
Beaver  was  awarded  a  contract  for  the  con- 
struction of  a  concrete  culvert  in  Lincoln 
township 

New  Jersey. 

®The  contract  for  the  construction  of  the 
proposed  steel  and  concrete  bridge  over  the 
Third  River  and  Morris  Canal  at  Baldwin 
St.,  ISloomfield,  N.  J.,  has  been  awarded  by 
the  Board  of  Countv  Freeholders  of  Newark, 
N.  J.,  to  Linde  &  Griffith,  Newark,  N.  J.,  at 
$12,005.  The  other  bidders  were:  Schwires 
&  Co..  New  York,  $16,383;  Long  &  Co..  Hack- 
ensack,  $14,200;  Fusco  Construction  Com- 
panv,  Newark,  $20,700;  Charles  W.  Bance, 
Jersev  Citv.  $16,200;  R.  C.  McMains  &  Co., 
Caldwell,  $16,453;  Frederick  E.  Paddock, 
Caldwell,  $20,ol6;  F.  W.  Shrump  &  Sons, 
Pleasantdale,  $10,015;  Snare  &  Triest  Co., 
New  York.  $18,470;  Ferro  Concrete  Com- 
pany, Harrisburg,  Pa.,  $17,021. 

Board  of  Freeholders.  Gloucester  County. 
Woodbury,  N.  J.,  have  decided  upon  the 
construction  of  a  bridge  over  Bethel  Creek 
on  Holly  -Ave.  at  the  Washington  township 
line. 

The  Township  Committee,  Cranford,  N.  J., 
has  made  a  contract  with  the  Central  Railroad 
of  New  Jersey,  wdiereby  the  railroad  will  bear 
the  expense  of  building  a  new  underground 
crossing  east  of  Rahway  River,  including  both 
sub  and  superstructure,  providing  the  town 
vacates  Linden  Ave.,  east,  grade  crossin,g.  J. 
I  Yates,  New  York  Citv.  is  Bridge  Engineer 
of  the   C.   R.   R.   of   N.  'J. 

New  York. 

®rhe  Supervisors  of  Suffolk  County  at  Ru- 
erbead.  N.  Y..  have  awarded  the  contract  for 
the  repair  of  the  North  Haven-Sag  Harbor 
drawbridge  to  the  York  Bridge  Co.,  'V'ork,  Pa., 
at  $2,065.  A  row  of  piles  with  2%  ft.  centers 
will  be  driven  around  the  pivot  pier.  The 
jiiles  are  to  be  encased  in  a  concrete  jacket 
not  le^s  than  2  ft.  thick,  to  extend  from  the 
bottom  of  the  stream  to  the  pier.  The  top  of 
the  old  ])ivot  pier  is  to  be  removed  to  a 
depth  of  12  ins,,  and  a  grillage  constructed 
of  eight  5-in.  "1"  beams,  extending  entirely 
over  the  old  pier  and  restin.g  on  the  new 
casing,  which  in  turn  will  be  encased  in  new 
concrete  and  the  present  rack  replaced  so 
that  the  bridge  shall  revolve  in  a  satisfactory 
manner 

The  Public  Service  Commission,  according 
to  advices  from  .Albany,  N.  Y.,  has  issued  an 
order  providing  that  the  proposed  bridge  over 
the  New  York  Central  tracks,  as  an  extension 
of  Bridge  St..  Solvay,  shall  not  be  built  to 
accommodate  street  car  traffic.  The  order 
ilirerts   that   the  center   line  of   the   over-grade 


.  ii  S1'  11  4*  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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crossing  and  its  approaches  shall  coinciiU-  with  a   part   of   which,  not   to   exceed  50  per   cent,  St.  between   i'ront  ;ind  Second  St.  to  a  width 

the  center  line  of  Hridgc  St.    The  total  length  may   he   chnr.ccd   to   the   street   railroad   com-  cif  200  ft.  allowing  a  (iO  ft.  street  to  be  estab- 

of  the  over-grade  crossing  and  its  apjiroaches  pany    if    it    makes    nsc   of    the   viadnct.      The  lished  on  each  side  of  the  bridge. 

will  he  ahont   1.10">  ft.     The  grades  are  to  he  striictnre    will    be   approximately    l,33(i    ft.    in  The    following   bi<ls    were    received    by    the 

(i   per   cent.      The    approaches   are   to   consist  length,  with  a  -lO-ft.  roadway  and  10-ft.  side-  Bnreau   of   Snrveys   of   Philadelphia,   Pa.,   for 

partly   of   steel   and   partly   of   earth   embank-  walk.     The  total  cost  is  estimated  at  $1'2."),000,  constructing  a  double-track  steel   plate  girder 

ment.     The  over-grade  crossing,  or  the  bridge  $:!2"i,000  for  the  structure  and  the  balance  for  liridge  with  grading  and  paving  of  streets  on 

proper,    is    to    he    entirely    of    steel.      Paved  the   property.  the  line  of  Springfield  .►Vve.  under  the   Pbila- 

rtooring   is    also   directed.  Commissioners   of   Summit   County,  at    .Vk-  delphia    &    Baltimore    Central    R.    R.    tracks: 

The  State  Senate.  .-Mbany,  N.  V.,  has  passed  ron,  O.,  and   representatives  of  the  Xorthern  Denortc  Dclise,  $;!2,874,  complete  the  work  in 

a  bill  authorizing  the  construction  of  a  bridge  Ohio  Traction  &  Light  Co.,  at  a  recent  meet-  S    months    (awarded     contract")  ;     William    P. 

over  the  Erie  Canal  at  the  road  leading  from  ing  in   regard  to  the  proposed  new  bridge  at  Maboncy,    1   months,  $:'i:i.'21G;    P.    F.   Reilly,  5 

the    River    road    to    the    Grand    Island    ferry.  Cuyahoga   Falls   to  replace  the  present  stnic  months,    $3.^,;!11 ;    McNichol    Paving    &    Con- 

.-\n   appropriation   will   he  made   for  the   pur-  ture  it  was  decided  to  raise  the  level  of  the  struction    Co.,    5    months,    $3T,8i)l  ;    .American 

pose.  new  brid.ge   10   ft.   to  the  roadbed.     The  csti-  Paving    Co.,    10    months,    $::39,7G-"i.      The    bids 

According  to  plans  received  by  the  Board  mated  cost  of  the  structure  is  $0,000.  received  for  completing  Passyunk  Ave.  bridge 
of  Public  Works.  Fulton,  N.  Y.,  for  the  con-  Connnissioners  of  Butler  County  at  Hamil-  were :  "American  Paving  &  Construction  Co., 
struction  of  the  proposed  $170,0110  steel  rein-  ton,  O.,  have  been  petitioned  by  the  Council-  $7,2G0,  in  3  months:  W.  S.  P.  Sliields  (award- 
forced  concrete  bridge  over  the  Oswego  men  to  repair  the  old  or  build  a  new  struc-  ed  contract),  $-"),U08.88  in  2  moiUhs,  and 
River  at  Broadway  the  structure  will  be  1,20.5  ture  over  the  Canal  at  Grand  Boulevard.  .Armstrong,  Latta  Co.,  $7,537,  in  3  months. 
ft.  long  extending  from  East  First  to  West  County  Commissioners  have  agreed  to  con-  The  West  Penn  Rys.  Co.,  W.  E.  Moore, 
First  St.  and  consisting  of  six  spans  the  struct  a  bridge  over  tlic  Canal  at  Fast  Main  Connellsville,  Pa..  General  Manager,  will,  in 
lon.gest  being  l-l-'i  ft.  The  face  of  the  brid.ge  St.,  Massilon,  O.,  eliminating  the  hump  pro-  connection  with  the  construction  of  an  exten- 
will  be  pebble  finished.  The  roadbed  will  be  viding  the  city  will  agree  to  assume  all  pnssi-  sion  from  Masontown  to  Martins  Works, 
of  brick  and  the  balustrade  will  be  4  ft.  high,  ble  damages  resulting.  George  Brissell,  Can-  build  a  $25,000  steel  bridge  over  the  Mononga- 
faced  with  an  ornamental  scroll.  Tt  is  ex-  ton,  O.,  is  president  of  the  Board  of  Com-  hela  R.  R.  and  Cat's  Run. 
pected  that  bids  will  be  advertised  for  at  missioners.  $8,000  is  reported  to  he  avail  ©Commissioners  of  Cambria  County  at 
once.  able  for  the  improvement.  F.bensbnrg,  Pa.,  have  awarded  the  contracts 
Noi^  Carolina.  nirloVir.mo  '"''  '^^  construction  of  two  bridges,  one  over 

ARirl.  ,v;il  1,,  r  ,-  ,\.    1  1   tin      ,     AT,,-  UKianoiTia.  Brubaker    Creek    in    Elder    township    to    Polo 

■^1    1,     h-.       c          ;.     I                •     ■      ■       At    ?•  ®'l''ic    following   contracts   were   let   bv   the  Azarro  at  $1,975;  the  other  over  Trout  Creek 

W,    .]  r     r     ,          ■■  "."^""'^f  """^'  ^I'^^l'^-  Contmissioners     of     Brvan     Conntv,     nurant.  at  Portage  to  A    J.  Lord  at  $2,300. 

hf   MecTl  nbnri  Vrrv'Vn^  rt  V          If  <"^''''-    ^ay      10,      for"    the    const-ntction    of  Bids  w^re  received  May  15  bV  the  Depart- 

Charlo  te     N     C"  for   the    construction    of    a  '^^"'S"  ^  J'   ^-  J^^nson,   Sherman,  Texas,  43-  ment  of  Public  Works,  W.  A.   Schunk,  Qtief 

steel    brkWe    over    CatawO^a    S       W     M  ^'-     'P^"    '^"^'^^    ='"°=^    Mineral     Bayou    in  Engineer,    Bnreau    of    Engineering,    Scranton, 

L^-'g  if  chairman   o^th^  boa^"  A   ceriifi^i  'r'-'l^"'^^J-ii?"l"^l'„f  f '  e.^'^'^"''  KHdg.vCo  Pa.    for  the  construction  of  the  Mulberry  St. 

check   for  <;in0O  must  he  fileH   with  p-irh  l,irl  '^^    '^-    I^i^sick,    agent,    Sherman,    Tex..    :i2-ft  viaduct.     The   viaduct    will   extend    trom   the 

K    aml^sp  ciSn'j^  a  ?' o^"  le"' at     he  ^^Ji^^l'^^"  {^t  °"s'  '"^'S"-h"  '''"''   '''  -^---.t'O"  of  Mulberry  St.  ami  Mifflin  Ave. 

office  of  the  register  of  deeds  of  both  conn-  Colbert,    f?t;^l^;'2-ft^._span^^  V.-,dge  ^^cross  to  _  the   nUersect^on  ^of  ^arbon   St.^and^Pn^ 

j-j,  •  niiigton.  $)4i  :  50-ft.  span  bridge  across  Can-  street    railway,    a    driveway    and    a    sidewalk. 

\jniO.  „jl]3    Creek   3    miles    east   of   Durant,   $1,025;  over  the  Lackawanna   River  and  the  railroad 

•|«Bids  will  be  received  until  noon,  June  1(3,  45-ft.  span  bridge  across  Little  Blue  River  tracks  in  the  valley.  The  street  railway 
by  Board  of  Hamilton  County  Commission-  0%  miles  northwest  of  Durant.  $050.  tracks  are  to  be  entirely  separate  from  the 
crs,  Cincinnati,  O.,  for  the  construction  under  Pennsvlanvia  roadway  to  be  used  for  city  highway  pur- 
Specifications  No.  149,  for  culvert  and  ap-  ^  '  poses.  The  viaduct  will  consist  of  3  through 
proaches  on  Betts  Ave.  near  the  residence  ®The  following  bids  were  received  by  the  structural  steel  spans  on  steel  towers  and 
of  John  Robinson  north  of  College  Hill  in  Bnreau  of  Surveys,  Philadelphia,  Pa.,  for  concrete  abutments  over  the  river  and  rail- 
Springfiekl  township.  Plans  and  specifications  the  widenin.g  of  the  Chestnut  St.  brid.ge  over  road  tracks,  and  a  long  earth  fill  approach  on 
are  on  file  at  the  office  of  the  Board.  Fred  the  Schuylkill  River:  M.  &  J.  B.  JIcHugli.  the  north  end.  According  to  plans  the  struc- 
Drcihs  is  Clerk.  $74.084 ;   Oswc.go  Bridge   Co.,   Oswego.   X.  Y..  ture  will  be  as  follows :  Length.  il02  ft. :  width 

•J«Bids  will  be  received  until  11  a.  ni..  June  $7G,006;  .American  Paving  &  Construction  C.  C.  of  trusses  26'  G"  and  one  8-ft.  sidewalk, 
3,  by  Board  of  County  Commissioners,  Cleve-  Co..  $77,519;  Strabel  Steel  Construction  Co..  making  a  total  width  over  all  of  G2  ft.;  ap- 
land,  O.,  for  the  construction  of  bridge  work  $.88,805;  Kichard  W'alsh,  $97,8G8.  .As  the  proximate  weight  of  steel  1,600  tons;  length 
per  report  No.  2800,  Conduit,  Shun  Pike  bids  received  for  the  work  October  4.  lOb't.  of  northerly  approch  940  ft.  The  following 
Road,  Brooklyn  township.  J.  F,  Goldenbogen  were  above  the  estimate  of  $90,000,  it  was  bids  were  received  for  (1)  entire  work  corn- 
is  clerk,  necessary  to  change  the  speciScations  by  snl)-  plete,  except  concrete  piles,  as  per  plans,  and 

®The  following  contracts  were  let  by  the  stituting  granolithic-faced  concrete  for  all  cut  for  (2)  entire  work  complete,  except  con- 
County  Commissioners.  Marion,  O.,  for  re-  stone  where  the  latter  was  originally  required.  crete  piles,  with  reinforced  concrete  floor,  sub- 
moving  the  concrete  flooring  and  replacing  Af.  &  J.  B.  McHugh.  Arcade  Bldg.,  Philadel-  stituted  for  buckled  plates  on  drivew^ay  of 
the  Prendergast  bridge  on  its  present  abut-  phia.  Pa.,  were  awarded  the  contract.  Iiridges  as  shown  by  alternate  section  on 
ments,  for  removing  the  bridge  on  the  Marion-  ®The  York  Construction  Co.  of  York.  Pa.,  drawin,g,  307-20.A  :  The  Yorke  Bridge  Co., 
Agosta  Pike  and  replacing  it  on  the  abut-  has  been  awarded  the  contract  by  the  Com-  York,  Pa.,  (1)  $194,745  and  (2)  $187,947; 
ments,  and  for  dismantling  the  bridge  on  the  mi.ssioners  of  Chester  County,  West  Chester.  Carlucci  Stone  Co..  Scranton,  Pa.,  (1)  $202,- 
Morris  Pike.  The  first  contract  went  to  Dan  Pa.,  for  the  erection  of  a  reinforced  concrete  427  and  (2)  $200,427;  Pennsylvania  Steel 
Stout.  Wilmmgton.  at  $-599,  and  the  third  to  In-idge  at  Springdale  Station,  West  Marlbnr-  Co..  Steelton,  Pa.,  (l)  $208,900  and  (2) 
•  he  Home  Engineering  &  Construction  Co..  ongh  township,  over  Doe  Run  Creek.  The  $20i!,400;  Penn  Bridge  Co.,  Beaver  Falls.  Pa., 
Canton,  O.,  at  $447.  contract    price    is    $2,745.      Bids    were    opened  (1)    $211,000  and    (2)    $20.5,00(1;    M.   H.   Steb- 

®Contracts   were   awarded    May   17.   by   the  May  15.  bins.    Wellsboro,    Pa.,    (1)    $212,460    and    (2) 

Board    of    County    Commissioners,    Cleveland.  City    Engineer    of    Wilkes-Barre,     Pa.,     lias  $2o7,.500;  W.  W.  Lindsay  &  Co..  Philadelphia, 

O.,   for   the   painting  of   bridges,   as    follows:  been  instructed  by  the  Committee  of  the  City  Pa..    (1)    $2i4.000   and    (2)    $209,700;   Oswego 

Report    No.   2782,    bridge   on    Harvard    Road,  Council   to   make   a   survey   for   the  construe-  Bridge  Co.,  Oswego,  N.  Y.,   (1)   $214,000  and 

R.    H.   Uhinck,    1785   W.   57th    St.,   Cleveland,  tion    of   the   new   bridge   to   replace   the   con-  (2)   $209,000;   Fort  Pitt  Bridge  Works,  Pitts- 

O. :  Report  2783.  bridge  on  Harvard  Road  in  demned    South    St.    structure.      According    to  burg.    Pa..    (1)    $238,543   and     (2)     $283,7,52; 

Brooklyn  township,  W.   C.   Kibbee,  .3421   Riv-  plans  the  bridge  will  extend  from  a  point  on  Jobnson-Gififord   Co.,    New   York.   N.   Y..    (1) 

erside  Ave.,   Cleveland,   O. ;   Report   No.   2784.  South  Washington   St.  to  Welles  St.  and  will  $239,950  and   (2)  $239,950.     The  following  are 

bridge   on   Lorain   Road,   to   ,A.   W.    Brainard,  lie  an  overhead  structure  of  modern  type      P..  the    unit   bids    received    for    ( .\)    15   concrete 

8947   Broadway.   Cleveland.  O.     J.   F.  Golden-  K.   Finch  is  City  Engineer.  pedestal   piles,   bottoms   25   ft.   or   less,   below 

bogen   is   Clerk.  .\dvices  from   Pittsburg.   Pa.,   state  tli.it   the  position    of    heads    shown    in    plans    with    all 

Plans  and  specifications  have  been  accepted  Grand   Jury   has   approved   the   report   of    the  ;ippurtenances    in    place  .per.    lin.    ft.    of   pile; 

by  the  Baltimore  &  Ohio  R.  R.  for  the  elim-  Court    Viewers    recommending   the    cnnstruc-  for    (B)    85   concrete    pedestal    piles,    bottoms 

ination    of   the    Ludlow    .Ave.   grade   crossing,  tion  of  a  bridge  over  Guys  Run  at  Harniar-  over   25   ft.   and   up   to   45   ft.   below    position 

Cincinnati.   O.     The   first   steps    for  the   con-  ville   in   Harmar   township.  of    heads    shown    in    plans    with    all    appurte- 

striiction  of  the  viaduct  will  be  the  condem-  Citizens  of  Glassport  and  Wilson  townsliips  nances,  in  place,  per  lin.  ft.  of  pile;   for   (C) 

nation  of  a  right  of  way  across  the  Baseball  want  the   Commissioners  of  .Allegheny  C'mn-  IGO   concrete  pedestal   piles,   bottoms   over   45 

park   70   ft.    wide,    extending    from   the   canal  tv  at   Pittsburg.   Pa.,  to  erect  a  bridge  acmss  ft.  and  up  to  60  ft.,  below  position  of  heads 

bridge   and   Ludlow   .Ave.   to  Knowlton's  cor-  the    Monongahela    River.  shown    in    plans,    w-ith    all    appurtenances,    in 

ner,   Cumminsville.     City  Engineer  believes  a  Plans    have    been    about    completed    by    the  place,  per  lin.  ft.  of  pile:            (.-V)      iB^      (C) 

contract    could    be    entered    into    within    two  County  Engineer  of  Berks  County  at  Reading,       York  Briitse  Co $1.30    $1.10    $1.15 

months.     The  acceptance  means  that  the  Lud-  Pa.,  for  the  construction  of  the  proposed  Penn       Oarlucci  Stone  Co l.l.l      i.oo      1.05 

low  Ave.  viaduct  will  be  the  first  structure  to  St.  bridge  in  that  city  and  it  is  believed  that       Pe.nrBrW-e'' cl*'''''  ^° lis      I'si      I'.il 

be   erected   with   the   funds   derived   from   the  bids   will   be   advertised   about   the   middle   of  h.   H.    Stebhlns'.'.'.'.'. .'.'..'.'.'.'.'.'.'.  1.45      l!30      li40 

recent    $800,000    bond    issue.      By    the    terms  Tunc.     Nothing  definite  can  be  done  until  the       W.  W.  Lind.say  &  Co 1.40      1.20      1.25 

of  the  agreement  the  railroad  is  to  pay  65  per  'pending  legislation   is  disposed  of  by  the  city       pon'^Pitt'^BrMRe'^WoVk-; 135      l"l5      lio 

cent  of  the  cost,  the  city  bearing  35  per  cent,  council   providing   for   the  widening  of    Penn       .Tobson-Giffoni    Co .......'.  1.35      1.15      l!20 

•i-  indicates  work  now  open  for  bids.      ®  indicates  a  contract  let  recently. 
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Tennessee. 

®Tlie  Louisville  &  Xa-hvillc  R.  R.  Co.,  W. 
H.  Coiirtenay,  Chief  Engineer,  has  awarded 
the  Foster-Creighton-Ciould  Co..  Nashville, 
Tenn.,  the  contract  for  reconstructing  bridge 
across  Choctavviiatchie  and  .-Xpalachicola  Riv- 
ers on  the  Pensacola  Division  in  Florida.  The 
work  will  include  both  sub  and  superstructure, 
the  former  to  be  of  reinforced  and  plain 
concrete  replacing  the  creosotcd  pile  piers 
now  in  use. 

Texas. 

J.  W.  Maxcy.  Consulting  Engineer.  Hous- 
ton. Texas,  has  been  retained  by  the  Com- 
missioners Court.  Richmond,  Texas,  to  pre- 
pare plans  and  specifications  for  the  bridge 
across  the  Brazos  at  Thompson  and  Orchard. 
A.  H.  Leach,  Chicago,  111,,  was  awarded 
bridge  bonds  amounting  to  $00,000. 

Citizens  of  Galveston  County  are  to  peti- 
tion the  commission,  Galveston.  Texas,  to 
join  with  the  Harris  County  officials  in  the 
construction  of  a  joint  bridge  over  Clear 
Creek  to  replace  the  present  ferry  at  Sea- 
brook. 

.\  meeting  was  recently  held  in  the  Court 
House  at  Fort  Wortli,  Texas,  by  representa- 
tives of  the  city,  county  and  the  Northern 
Texas  Traction  Co.  in  regard  to  the  con- 
struction of  the  proposed  bridge  over  Marine 
Creek  at  23d  St.  in  North  Fort  Worth.  The 
structure  as  proposed  will  consist  of  two 
reinforced  concrete  spans  each  40  ft.  long. 


Virginia. 

It  h.ts  been  .iinmunced  tlial  the  Norfolk  it 
Western  Ry.  has  ilecided  to  support  the  con- 
struction of  the  proposed  bridge  connecting 
Norfolk  and  Herkley.  W.  T.  Brooke  is  Cit> 
Engineer,   Norfolk,   Va. 

Supervisors  of  Henrico  and  Hanover  Coun- 
ties, Va.,  recently  licld  a  meeting  at  Rich- 
mond, Va-.,  to  C(jnsi(ler  the  question  of  re- 
pairing or  constructing  a  new  bridge  over  the 
Chickahominy  River  at  Crcigliton  Road.  A 
new   reinforced  concrete   structure   is   favored. 

Washington. 

©Commissioners  of  Skagit  County  at  Mt. 
Vernon.  Wash.,  have  awarded  the  contract 
for  the  construction  of  a  new  steel  bridge 
across  the  north  fork  of  the  Skagit  River  to 
Lance  &  Peters  at  $'2o,377. 

Commissioners  of  Clarke  Coutity  at  Van- 
couver, Wash.,  are  considering  the  construc- 
tion of  a  steel  bridge  on  concrete  abutments 
over    Gee    Creek   at    Ridgelield,    Wash. 

©Commissioners  of  Spokane  County  at 
Spokane.  Wasli.,  have  awarded  the  contract 
for  the  construction  of  the  new  bridge  across 
the  Spokane  River  at  Spokane  Bridge  to  O. 
H.  Stratton  at  $10,400.  The  next  low  bidder 
was  the  Missouri  Valley  Bridge  Co..  at  $19,- 
862.  The  structure  will  include  three  spans 
the  longest  of  which  extending  over  the  river 
will  be  216  ft.  The  other  two  spans  will  be 
7.5  ft.  each.  Charles  L.  Graves  is  County  En- 
gineer. 

G.    G.    Harvey.    Deputy    Engineer.    Lincoln 


County.  Davenport,  Wash,,  has  completed 
plans  for  the  construction  of  7,5  highway 
bridges  in  that  county.  It  is  the  idea  of  J. 
L.  Thayer,  County  Engineer,  to  have  all 
structures  under  24'  ft.  in  length  of  uniform 
type. 

Wisconsin. 

Conunissioncrs  of  Price  County  at  Phillips, 
Wis.,  have  adopted  a  resolution  favoring  the 
construction  of  a  l)ridge  across  the  Wind 
Lake  Canal  at  the  township  of  Norway.  The 
cost  of  the  imprcivement  is  estimated  at  $1,- 
000. 

Canada. 

•{•Bids  will  be  received  until  nnon,  June  15, 
by  James  R.  Shanks,  Chairman.  Bridge  Com- 
mittee. Wheatland,  for  the  necessary  labor 
and  material  for  the  construction,  as 
follows:  (1)  the  masonry  abutments;  (2)  a 
90-ft.  steel  span,  16-ft.  roadway  steel  string- 
ers, for  a  bridge  over  the  Little  Saskatche- 
wan River,  IVa  miles,  approximately,  from 
Rivers,  Manitoba.  Copies  of  the  drawings, 
specifications,  etc.,  may  be  seen  at  the  office 
of  the  Chief  Engineer.  Department  of  Public 
Works,  Parliament  Buildings,  Winnipeg,  Man. 
Bridge  plan   E.  213. 

®The  contract  for  the  construction  of  a 
steel  bridge  near  Birnie  was  awarded  by  M. 
E.  Boughton,  Secy.-Treas,.  Lansdowne,  Arden, 
AJan,,  on  Mav  0  to  the  Tacotna  Steel  Bridge 
Co..  at  $l,00it.  The  contract  for  the  abiit- 
inent  and  wing  walls  went  to  Albert  Scobie, 
Winnipeg.  Man.,  at  $99.5. 


IRRIGATION.   DRAINAGE.  LEVEES  AND  CANALS 


California. 

•{•Ilids  will  be  recei\ed  until  M  a.  m.,  June 
I'.K  by  directors  of  the  South  San  Joaquin 
Irri.gation  District,  Manteca.  Cal.,  for  the  neces- 
sary labor  and  material  for  the  construction 
of  the  Contract  Divisions  from  1  to  6  inclu- 
sive. Edwin  Duryea,  Jr.,  is  Chief  Engineer. 
Plans  and  specifications  are  on  file  at  the  office 
of  Engineeri.m;-Congr.\ctino,  .537  S.  Dear- 
born St.,  Chica.go,  III.  Official  advertisement 
will  be  found  elsewhere  in  this  issue. 

Business  men  of  Colusa  are  considering 
increasing  the  acreage  of  reclamation  dis- 
trict No.  108  and  building  of  a  levee  at  a 
cost  of  $500,000.  Reclamation  district  No. 
108  is  in  the  southern  part  of  Colusa  county, 
and  contains  about  40,000  acres.  It  is  pro- 
posed to  take  in  all  the  land  in  the  old  dis- 
trict, which  will  increase  the  acreage  to  60,- 
000.  The  back  levee  will  be  rebuilt  on  a 
much  larger  scale  than  the  levee  now  used 
for  protection  from  the  back-water,  and  will 
be  connected  witJi  the  Fair  levee. 

The  Great  Western  Power  Co.,  25  Broad 
St.,  New  York,  and  Shreve  Bldg..  San  Fran- 
cisco, is  to  build  at  Big  Meadows,  in  northern 
California,  a  reservoir  sufficient  to  store  water 
for   the    irrigation   of  300,000   acres, 

Idaho. 

Tlie  Commercial  Club  of  Carey,  Idaho,  has 
organized  a  company  to  dam  the  Little  Wood 
River  and  put  in  a  reservoir  that  will  store  a 
.sufficient  quantitv  of  water  to  irrigate  20,- 
000  acres  of  land  besides  the  12,000  to  1.5,000 
acres  already  irrigated,  and  mostly  in  culti- 
vation, 

Illinois. 

^Bids  will  be  receivi'cl  until  2  p.  m.,  Juiu- 
5.  by  Commissioners  of  .Sub-District  18,  K.au- 
kakce  Drainage  District,  at  the  office  of  Web- 
ber &  Roth,  Urban,  111.,  for  furnishing  49.5  ft. 
8-in. :  2,109  ft.  of  10-in.;  4..30II  ft.  of  12-in. ; 
1.200  ft.  of  16-in. ;   ave.   depth  3Vi   ft, 

•J»Bids  will  be  received  until  10  a,  m..  June 
3.  by  Commissioners  of  Two-Mile  Slough 
Drainage  District  at  the  office  of  J.  P.  Gulick, 
>  Attorney,  Champaign,  111.,  for  furnishing, 
h.iuling.  trenching,  laying  and  back-filling  tile 
dr.iin  in  Branch  No.  27.  or  Page  Run.  of  said 
district,    consisiin.^    ,,f    11, 500    ft.    of   20-in.    tile. 


average  depth  5  ft.  10  ins.:  and  .5.100  ft.  of 
18-in.  bile,  average  depth  5  ft.  li'i;  ins.  Cer- 
tified check  for  $100  with  liids  of  $2,000  or 
less,  $200  with  bids  over  $2.(100  and  up  t<. 
$5,000.  and  $500  with  bids  of  $5.0OO  or  over. 
H.  J.  Bialesclilaic,  Tolono,  111.,  and  E.  Shelby 
and  J.  W.  M:ithews,  Sadorus.  Ill,,  .are  Com- 
missioners. 

•{•Bids  will  lie  received  until  2  p.  ni..  June 
12.  by  Commissioners  of  "Bailey"  Branch 
Drainage  District  at  the  office  of  Webber  & 
Roth,  1st  National  Bank  Bldg.,  Urbana.  III.. 
for  the  construction  of  drainage  work  in  .St. 
Joseph  and  Ogden  townships.  The  work  will 
include  85  rods  open  ditch:  2,016  ft.  of  Ki-ni. 
tile;  1.0.50  ft.  18-in.  tile;  6..500  ft.  of  27-iii, 
tile.  J.  C.  Fairclo.  Clianip.iigii,  111,  is  Engi- 
neer. 

Bids  were  opened  May  18  by  the  Sanitary 
District  of  Chicago,  for  the  excavation  and 
construction  of  Contract  Section  3  of  the 
Calumet-Sag  channel,  the  bids  received  being 
as  follows:  (1)  S.  R.  H.  Robinson  &  Son 
Contracting  di,.  St,  Louis.  Mo,;  (2)  Foley 
&  Gleason  Co,.  Aitkin,  Minn.;  (3)  Robert 
Grace  Contracting  Co..  Cleveland,  O. ;  (4) 
John  Marsch,  Chicago,  III;  (5)  John  J.  Mc- 
Caughey,  Chicago.  Ill:  ((i)  Schnable  & 
Quinn,  Chicago,  111.  ;  Marquette  Construc- 
tion Co..  Chicago,  III.;  National  Contracting 
Co.,   Chicago.   111. 

O)        (■_■) 

Olacial  drift.  r.L',"..(iiii1  cu,   yds %0.2'J         $0.20 

Rock,  197,000  en.   ,vds S'J  .83 

Clianneling.   1S3.,'00  sq,  ft ,2,".  .27 

Concrete      retaining      wall.      7.500 

cu.    vds ■!.!<''  6.7,^ 

Riprap  slope,    11,100  sq.   yds 1,00  1.75 

Totals     $324,580  $.345,630 


Companion  measure  to  foregoing,  authorizing 
the  organization  of  water  districts  for  the 
purpose  of  securing  pure  water. 

The  Illinois  (S:  Alichigan  Canal  Commission. 
William  .Sackett,  Chairman.  Morris,  111.,  will 
probably  be  allotted  the  following  appropria- 
tions: $21,000  for  abutments  ancl  approaches 
for  bridge  over  the  canal ;  $35,000  for  repairs 
and  for  maintenance  of  locks,  dams  and  dikes 
in  the  Illinois,  $10,000  for  dredging  at  La 
S;dle.  ,.i!,MI 

Indiana. 

•{•Bids  will  lie  receued  until  May  27  by  W. 
K.  .Stevenson.  Constructing  Commissioner,  at 
the  office  of  the  County  Recorder,  Rochester, 
Ind..  for  the  construction  of  various  arms 
and  branches  of  the  S,  D,  Collins  ditch, 

Kansas. 

The  City  Comniis>ioncr'i  of  Wichita  have 
taken  action  looking  to  the  extension  of  the 
new  drainage  canal  from  its  present  end  near 
Harry  St,,  at  Linwood  park  to  Sewer  Island, 
in  the  Big  .Arkansas  river,  a  distance  of 
about  3  miles:  ;iiid  the  construction  of  a  new 
drainage  can.al  frfun  16th  to  31  street,  a  dis- 
tance of  about  half  a  mile;  it  is  probable  that 
the  county  will  co-operate  with  the  city  in  the 
extension    of    the    new    draina.ge    canal    south 


(3) 

(4) 

(51 

iC) 

(7) 

(?) 

$0.36M. 
.73M. 
,20 

$0.1 !( 
.2  SI 

$0,27 

,20 

$0,.30 
,01 
,30 

$0,4,-, 
.83 
.28 

$0„57 
.80 
,20 

e,oo 

.80 

S.flO 
2,25 

'    S.50 
,80 

6.21 
.56 

5.17 
1,48 

5.45 
1.00 

$354,240  $355,115  $384,470  $384.77!1  $416,787  $4,-!l,S25 


.Among  the  bills  passed  at  the  last  session 
of  the  Illinois  Legislature  are  the  following 
relating  to  drainage:  .■\mends  drainage  act  to 
provide  that  where  lower  drainage  districts 
are  damaged  liy  upper  districts  court  may  as- 
sess damages  a.gainst  the  upper  di,strict  and 
determine  the  proportion  wdiicli  an  upper  dis- 
trict shall  pay  for  benefits  which  may  be  de- 
rived. Creates  sanitary  districts  in  counties, 
by  combination  of  two  or  more  incorporated 
towns  or  cities;  wanted  in  l^ike  county:  law 
is  modeled  after  Chicago  sanitary  district  act. 


to  the  Big  Arkansas  River, 
City  En,gineer  of   Wichita, 

Iowa. 

received 


Bert   C,    Wells   is 


•{•I  lids  will  be  received  until  0  ::iO  a.  ui,, 
June  6,  b\'  Hoards  of  .Supervisors  of  Sac. 
Buena  Vista  and  Calhoun  Counties.  la.,  at  the 
office  of  J.  Wilbur  Ne.al.  .\uditor.  Sac  County. 
Sac  City,  la  .  for  the  construction  of  tile 
drains  in  Drainage  Districts  Nos,  16.  30  and 
92  in  accordance  with  plans  and  specifications 
on    file    at    the    offices    of   the    counlv    auditors. 


•{•  indicates  work  now  open  for  bids.      ®  indicates  a  contract  let  recently. 
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The    appro.siniato    quan 

work,  according  to  the 
LenKtli. 

Section.  ft. 

3 3.962 

3 2.1S5 

S Gr.2 

S 2.113 

3 600 

4 2.03i; 

4 1.364 

4 1.000 

4 3.000 

4 l,S."i0 

4 1.271 

5 GOO 

5 r.53 

6 2Sr. 

7 7.700 

7 324 

S 500 

S 735 

9 700 

10 755 

11 1.200 

11 500 

11 600 

n 228 

1>) 75 

13 60 

14 1.250 

14 1.215 

15 306 

16 2.350 

16 1.350 

16 525 

16 950 

16 1.525 

16 900 

16 997 

17 7(0 

17     S60 

17 750 

IS 590 

19 373 

20 1.2S7 

21 4,550 

21 1.850 

21 300 

21 300 

21 1.729 

•>2         400 

22 270 

23 SOO 

23 682 

24 400 

24 592 

•>5 2.554 

26 2.438 

26 950 

■>6     SOO 

26 612 

27 900 

97     1.300 

27         350 

07                    ...  2.200 

2»'.'.'.'. 1.950 


titles 

nicliidcd    in    the 

plans, 

are  as  follows : 

Size, 

Average    Catch 

ins. 

deplli.     basins. 

.>9 

6.40 

20 

6.60 

IS 

7.00 

12 

5.80 

20 

5.00 

24 

7. SO            2 

22 

6.30 

IS 

5.00 

14 

7.30 

12 

5.30 

5.00 

S 

4.65              1 

I 

4.50 

10 

4.10              2 

14 

,5.10              2 

12 

4.50 

S 

4.50              2 

7 

4.65 

10 

5.60             2 

s 

4.10             2 

12 

4.50              2 

10 

5.20 

8 

4.70 

1 

4.70 

12 

5.30              1 

1 

5.15              1 

10 

6.20 

8 

5.00 

t 

4.30 

30 

8.80              4 

24 

6.50 

■J*) 

6.10 

IS 

6.70 

16 

G.65 

14 

7.00 

12 

7.30 

16 

6.50 

15 

6.60 

14 

5.10 

8 

4.65 

S 

4.05 

10 

5.70 

16 

7.00              2 

14 

6.00 

12 

4.50 

10 

4.50 

s 

4.50 

S 

4.20 

7 

3.90 

10 

4.10             2 

8 

5.20 

12 

5.20             2 

10 

4.40 

20 

5.50 

26 

9.10 

18 

5.40 

16 

5.00 

15 

7.00 

20 

8.00 

18 

6.90 

14 

4.50 

12 

4.50 

12 

COO 

®Hcnry    Tcget,    Mason    City,    la.,    has   hoon  ponsc  of  construction  and  damage  to  almtting 

awarded    the    contract   at    $1,398    for   the    tile  property   and    tlie   other   cuvnities    to   pay    the 

work    for    Drain    No.    -10,    Story    County.    la.  remaining  60  per  cent. 

Rids  were  opened  May    n  at   Nevada,  la.  Petition     has     been     (lied  with  the  County 

Minnesota.  Commissioners  at  Urbana,  asking  that   Kings 

®IBids  were  opened  Mav  16,  bv  W.  A.  See-  ^""^"^  '"=  imiiroved  by  straightening,  deepen- 

man.    County    Auditor.    Slayton'.    Minn.,    for  '"&  ''""^  wulenmg  it. 
Ditch   Job   No.    10,   the     contract     being     let  „ 

to  J.  E.  Gelbertsou,  St.  James,  Minn.,  at  $6,-  lennessee. 

!'!'!).     The  contract  inchulos  tile,  hauling,  dig-  tu     tt     c-     r-  »   i  n  ..    1   ^-.c 

jjing  and   filling  ^^^   ^-   ^-    (Government   has   allotted   $(42,- 

!.ing  ana   niiing.  ^^^    ^^    ^^^    Memphis    district    for    revetment 

Nevada.  work  and  repairs  in  the  first  and  second  en- 

®Bids    were   opeiK'<I    .\pril    I.".,    hv    l\w    Ta-  gineering    districts.      This    is    practically    the 

cific  Reclamation  Co.,  George  M.  Bacon,  Con-  same   amount  as  was   appropriated   last   year, 

suiting    Engineer,    Salt   Lake   City,   Utah,    for  ''"he  allotment  for  levees  has  not  been  made, 

constructing   a     storage    dam   about   15   miles  This  will  be  done  in  June.    The  allottnient  for 

north  of   Wells,   Ncv"     The  dam  is  to  be  of  the  engineering  district   in   charge     of     Capt. 

earth    and    rock    fill,    with    a    reinforced    con-  Clarke  S.  Smith,  Memphis,  includes:  For  sur- 

crete  facing  on  the  upstream  side.     The  bids  veys,  $."),000 ;   for  bank  revetment  at  Sunflow- 

received  were  as  follows:     (I)   P.  J.   Moran,  er,    Miss.,    $!0.000 ;     for    bank    revetment    at 

Salt    Lake    Citv.    Utah     (awarded     contract).  Porter  Lake.  Ark.,  $10.5,000;   for  bank  revet- 

$110,060:   (-2)  Gillis  Contr.acting  Co..  $1.50.8.50:  ment    at    Golden    Lake,    Avk.,    $105,000;    for 

(3)    S.    Birch   &   Son.   $167,770;    (4)    Moran  general  repairs  and  stone,  $100,000;   for  care 

Contracting  Co.,  $261,4!)0: 

Work  and  Material.  (1)  (2)  ,  (3)  (4) 

Earth  excavation,   20.000  cu.   yds $  0.70  $  3.00  $  2.50  $  S.OO 

Rock   excavation,   .",0.000  cu.   yds 3.50  2.00  2.75  7.00 

ISarth  embankment,   71.000  cu.  yds ■ -60  .75  .70  .60 

Drv  rubble  wall,   G.OOO  cu.   yds 3.00  2.00  6.25  5.00 

Coiicrete— Class  A.  750  cu.  vds • 18.00  12.00  16.50  17.60 

Concrete— Class  E.  500  cu.  yds : 14.00  12.00  15.50  14.00 

Hauling  and  placing  steel  reinforcement.  85,000  lbs .05  .05  .025  .03 

Hauling  and  laying  12-in.  vitrified  pipe,  350  lin.  ft .60  1.00  .20  .40 


Ohio. 

©William  Hazel,  Youngstown,  O.,  has 
been  awarded  the  contract  at  $700  for  con- 
structing an  open  ditch  in  Coitsville  Town- 
ship. 

The  County  Commissioners  of  Seneca,  Hu- 
ron and  Crawford  counties  met  at  Attica  on 
May  11  to  take  some  action  in  reference  to 
the  deepening  and  widening  of  Honey  Creek 
for  the  purpose  of  providing  drainage  for  a 
large  tract  of  land  in  the  north  part  of 
Crawford  county  and  the  southwest  part  of 
Huron  county.  The  proposition  is  for  Se- 
neca  county    to   pay   40    per   cent   of   the   ex- 


of    and    repairs    to    plant.    $()5,000 :    for    new 
plant.  $222,000. 

Utah. 

•J»Bids  will  be  received  until  2  p.  ni  .  June 
19,  by  U.  S.  Reclamation  Service,  Provo, 
Utah,  for  the  construction  of  a  dike  to  be 
located  35  miles  northeast  of  Thistle,  L'tah. 
The  work  involves  approximately  the  follow- 
ing: 88,000  cu.  yds.  of  earthwork;  4.800  cu. 
yds.  of  rock,  12.100  cu.  yds.  of  paving,  1,100 
iin.  ft.  of  drain  tile.  1,700  cu.  vds.  of  rein- 
forced  concrete. 


Arizona. 

®The  Concrete  Construction  Co.,  V.  S. 
Griffith,  Tucson,  Ariz.,  has  be;n  awarded  the 
contract  by  that  city  for  the  erection  of  a  90- 
ft.  concrete  stand  pipe  having  a  capacity  of 
1.000.000  gals.,  for  $15..540.  Bids  were  opened 
April  12  by  L.  O.  Cowan,  City  Clerk. 

California. 

Consulting  Engineer  F.  C.  Finkle,  448-449 
L  W.  Hellman  Bldg..  Los  Angeles.  Cal.  has 
just  completed  an  extensive  report  for  the 
city  of  Long  Beach,  Cal.,  giving  an  appraise- 
ment of  the  two  existing  water  plants  owned 
by  the  Long  Beach  Water  Co.,  and  Alamitos 
Water  Co..  respectively.  .An  estimate  has  .ilsn 
been  made  for  an  entirely  new  plant  for  the 
city.  .\  mass  meetin.g  was  held  on  May  18 
to  discuss  the  question  of  purchasing  the  ex- 
isting plants  or  constructing  a  new  one  and 
to  hear  the  engineer's  report. 

Colorado. 

The  citizens  of  South  Canon,  Colo.,  are 
considering  the  plan  of  installing  their  mains 
themselves  at  an  estimated  cost  of  $25,000  in 
connection  with  the  installation  of  a  water 
system    in    the    town. 

Connecticut. 

^Bids  will  be  received  until  8  p.  m.,  May 
30.  by  Board  of  Public  Works,  Waterbury, 
Conn.,  for  stripping  surface  soil  from  the 
basin  of  Morris  Reservoir  in  the  towns  of 
Morris  and  Litchfield.  Plans  and  specifica- 
tions can   be   obtained   of   R.   .A.   Cairns,   City 


Engineer.    0    Leavenworth      St.,      Waterbury, 

Conn. 

Florida. 

Bids  will  be  received  in  about  two  mouths, 
it  is  reported,  by  the  dty  of  Titusville.  Fla., 
for  the  installation  of  'a  water  w'orks  system 
and  for  materials  for  the  same.  Bonds  in 
the  sum  of  $30,000  were  recently  voted  for 
this  purpose. 

Georgia. 

Bonds  in  the  sum  of  $.5,000  have  been 
voted  by  the  citizens  of  Cornelia.  Ga.,  for  a 
water  and  sewer  system. 

The  village  of  Summerville,  Ga..  will  sell 
bonds  June  1  to  the  amount  of  $75,000  for 
extensions  to  the  sewer  and  water  system 
and  for  street  improvements.  Sewer  and  wa- 
ter extensions  will  amount  to  about  $30,000 
and  street  improvements  to  $45,000.  Address 
all  communications  to  O.  B.  Palmer,  Treas- 
urer. The  Hill,  .\ngusta,  Ga. 

The  Pipe  Committee  of  the  Board  of  Water 
Commissioners,  Atlanta.  Ga.,  has  recommend- 
ed the  laying  of  new  water  mains  under  the 
bond  issue  on  the  following  streets:  Glenndale 
Ave.,  500  ft.  north  of  De  Kalb  Ave.;  Brook 
St.,  800  ft.  from  De  Kalb  Ave.  to  McLendon 
St.;  Mayson's  Ave.,  500  ft.  south  to  La 
France  Ave. ;  Haas  Ave.,  from  Glenwood  to 
]\IcPherson  .^ve. :  West  Tenth  St.,  1..500  ft. 
from  West  Peachtree  to  State  St. ;  Strong 
St.,  2.50  ft.  from  North  Ave.  to  D'Alvigny 
St.;  Davis  St.,  500  ft.  from  Jones  .^vc.  to 
Bush  St..  and  Ashby  St.,  2,-500  ft.  from  Drum- 
mond  St.  to  Fair  St.  The  committee  also 
recommend    laying    pipe    out    of    the    regular 


appropriation  on  White's  alley  from  Davis  to 
Dover  St. ;  and  on  Dover  St.,  from  Davis  to 
Markham    St. 

.4n  election  will  soon  be  held  in  Tallapoosa, 
Ga.,  for  the  purpose  of  voting  on  the  propo- 
sition of  issuing  bonds  to  the  amount  of  $25,- 
noO  for  the  purchase  of  the  present  water  sys- 
tem and  improving  the   same. 

A  contract  will  be  let  ;ibout  July  1  by  the 
city  of  Oglethorpe,  Ga.,  for  the  installation  of 
a  new  water  works,  estimated  to  cost  $18,000. 
A  light  plant  will  also  be  installed. 

Illinois. 

•J»Bids  will  be  receiv-d  by  the  Board  of 
Local  Improvements.  Chicago.  Illinois,  Chas. 
.^.  V.  Standish.  Secretary,  until  11  a.  m..  June 
1st.  for  labor,  material,  tools,  etc.,  to  con- 
struct water  supply  mains,  with  hydrant  and 
valve  basins  w'here  necessary,  in  portions  of 
15  streets. 

®The  Ketler  Elliott  Co..  Chicago  Opera 
House  Bldg.,  Chicago,  have  been  awarded  the 
contract  for  the  structural  steel  and  iron 
work  for  the  net  well  of  the  Roseland  Pump- 
in?  Station  at  Chicago.  The  contract  price  is 
$.37895;  bids   opened  April   19th. 

®The  Builders'  Iron  Foundry  Co.,  Provi- 
dence. R.  I.,  has  been  awarded  the  contract 
for  furnishing  and  delivering  two  Ventura 
meters  with  registering  mechanisms  to  the  22d 
St.  Pumpin.g  Station.  Chicago,  and  supcrvis- 
in.g  the  erection  of  the  same.  Contract  price 
is '$2,380;   bids   onened   March   17. 

It  is  probable  that  a  water  works  sy.stcni 
will  be  installed  in  the  town  of  Canton,  111., 
in  the  near  future.  Carl  Beam  is  City  Engi- 
neer. 


4*  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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Following  are  the  low  bids  received  by 
L.  E.  McGann,  Commissioner  of  Public 
Works,  Chicago,  111-,  for  furnishing  tools, 
labor,  material,  etc.,  for  constructing  the 
foundations  for  the  centrifugal  pumps  and 
miscellaneous  work  at  the  2'2d  St.  pumping 
station.  (A)  price  per  cu.  yd.  for  earth  ex- 
cavation in  pump  pits,  vault  floors,  etc.  (200 
cu.  yds.)  ;  (B)  ruhhlc  excavation  in  pump 
pits,  vaults,  etc.,  price  per  cu.  yd.  (lU  yds.)  ; 
(C)  price  per  cu.  yd.  for  furnishing  and  set- 
ting all  concrete  {'MO  cu.  yds.)  ;  (D)  price 
per  cu.  ft.  for  cutting  out  all  masonry  but- 
tresses (400  cu.  it.)  :  (E)  furnishing  steel 
for  floors,  pipe  extension  and  supports,  price 
per  lb.  (4,000  lbs.)  :  (F)  furnishing  and 
erecting  stairs  and  railing;  (C)  price  per  lb. 
for  furnishing  cast  iron  for  stuffing  boxes, 
etc.  (7,000  lbs.)  ;  (H)  price  per  sq.  ft.  for 
relaying  brick,  tile  or  concrete  floors  (ijO  sq. 
ft.)  ;  (I)  cutting  holes  in  well  wall,  etc., 
necessary  tn  complete  work  as  specified:  (J) 
total:  .-\,  $.3:  B,  $4:  C,  $11:  O,  8-5  cts.;  E, 
.04  cts.:  F.  $."iO0;  G.  .00  cts.;  H.  40  cts.;  I. 
$•2.10.".;  J,  $9,.V>.-,.  Alyron  B.  Reynolds,  Hign- 
land   Park.   111.,  was   low   biiUlir. 

Indiana. 

The  complete  rehahilitatinn  of  the  citx  water 
works  .system.  South  Bend,  Ind.,  at  an  ex- 
pense of  approximately  $3:i").."iOn  is  recom- 
mended by  Clinton  S.  Burns  of  Burns  &  Mc- 
Donnell, hydraulic  engineers,  Scarritt  Bldg., 
Kansas  City.  Mo.  The  following  recnmmen- 
dations  have  been  made:  New  pumping  sta- 
tion in  the  northwest  section  of  the  city  at  a 
cost  of  $2-5.000;  auxiliary  station  in  Leeper 
Park,  costing  $7.20i"i ;  water  tower  in  the  south 
end,  $1S,700;  new  lines  and  extensions,  $110,- 
000;  5.00i\00n-p;al.  reservoir.  $4.3..500 ;  new 
wells.  $2i>.0iin,  ;in(I  .*,000,iinii-gal,  capacity  en- 
gine.  $.30.0(10, 

Kentucky. 

Consulting  Engineer  Charles  E.  Collins, 
Drexcl  Bldg.,  Philadelphia,  Pa.,  is  preparing 
plans  for  the  construction  of  a  concrete  dam 
for  the  Shelbyville  Water  &  Light  Co.. 
Shelbyvillc.  Ky. 

Maine. 

The  Town  Trustees  of  Topsham.  Me.,  have 
decided  to  have  plans  and  specifications  pre- 
pared for  the  installation  of  a  reservoir  on 
Sprague's   Hill. 

Maryland. 

The  Town  Board  of  Commissioners,  La 
Plata.  Md.,  has  instructed  Engineer  Geo.  E. 
.A..  Fairley  of  Baltimore,  Md.,  to  prepare 
plans  for  a  water  supply  system.  It  is  pro- 
posed to  drill  an  artesian  well  and  erect  a 
water  tower  so  as  to  give  a  pure  water  sup- 
ply and  fire  protectii  n  system  to  the  tow-n. 

The  citizens  of  Cumberland,  Md.,  have 
voted  in  favor  of  a  $.")iiO,()00  bond  issue  for 
the  Evitts  Creek  water  supply  for  that  city. 
J.  H.  Fuertes,  Hydraulic  Engineer,  140  Nas- 
sau,   New    York   City,    is    Engineer. 

.\  contract  will  be  let  some  time  after  June 
1  by  the  Town  Cnmmi^sioners  of  La  Plata, 
Md.,  for  the  installation  of  a  water  plant,  esti- 
mated to  cost  $10,000.  The  water  supply  will 
be  secured  from  artesi.in  well. 

Michigan. 

•J«Bids  will  be  received  until  8  p.  ni..  June 
0,  by  Board  of  Fire  &  Water  Commissioners, 
at  the  office  of  J.  P.  Kern,  Secy.,  Marquette. 
Mich.,  for  the  construction  of  an  existing 
water  works  intake  in  accordance  W'ith  the 
plans  and  specifications  on  file  at  the  office 
of  the  board,  from  whom  copies  may  be  ob- 
tained, and  also  on  file  at  the  office  of  Hering 
&  Fuller.  Engineers.  170  Broadway.  New  York- 
City.  The  work  consists  of  furnishing  and 
laying  an  extension  of  the  present  intake  pipe, 
approximately  2,230  ft.,  the  extension  to  be  3fi- 
in.  cast-iron  pipe  with  all  necessary  flexible 
joints,  fittings,  anchorages,  crib,  riprap,  dredg- 
ing, etc.,  as  shown  101  plans  and  specifications, 
pipe  to  be  laid  in   from  22  to  70  ft.  of  water. 

The  Town  Council  of  Leesburg,  Mich.,  it 
is  reported,  has  decided  to  install  a  water 
w^orks  system.  The  citizens  recently  signed 
a   petition   in    favrir   rjf  the   proposition. 


Minnesota. 

The  City  Council  01  New  Ulm,  Minn.,  has 
granted  the  request  of  the  Eagle  Roller  Mill 
Co.,  to  lay  a  10-iu.  water  main  from  the 
pump  statiiin  direct  to  the  property  line  of 
the  Eagle  Mill.  The  approximate  cost  of 
the   improvement    i^  $2."i<i(i. 

Mississippi. 

It  is  planned  t.>  extend  the  water  works 
system  of  Biloxi,  Miss.,  to  the  extent  of 
$70,000.  .'Xn  election  will  soon  be  held  to 
vote  on  the  issuance  of  bonds  to  that  amount 
for  the  purpose. 

Montana. 

N.  J.  Littlejohn.  president  of  the  Libby 
Water  Works.  Libliy,  Mont.,  is  making  ar- 
rangements for  the  completion  of  that  sys- 
tem. It  will  take  about  two  months  to  com- 
plete the  system.  The  company  also  plans 
the  installation  of  an  electric  li.ght  plant  and 
telephone  system. 

New  Hampshire. 

The  Ossipee  Water  Co.,  of  Ossipee,  N.  H., 
is  having  plans  prepared  by  Dudley  &  Sawyer 
of  Manchester,  for  the  installation  of  a  water 
works  to  supply  the  village  of  Mountainview. 
Moultnnville  and  Center  Ossipee  with  water 
from  Dam  Hole  Pond. 

New  Jersey. 

•{•Eicls  will  be  reciiviil  uutU  7:30  p.  m..  May 
26.  by  Crosswicks  Water  Co..  Crosswicks,  N. 
J.,  for  the  cinnplete  construction  of  a  water 
works,  including  piping,  pumping  stations 
with  equipment,  ^tand  pipe  or  tower,  collect- 
ing system  and  ;ill  UKicbinery  and  accessories. 
George  B.  'Ihorii  is  Secy.,  \\'.  W.  Young  is 
Engineer. 

The  Town  Council  of  Irvingt'in,  N.  J.,  has 
decided  to  hold  a  final  hearing  Jiuie  "1  with  a 
view  to  reaching  a  decisirn  as  to  the  advisa- 
bility of  taking  over  the  plant  of  the  Clinton 
Water  Co..  which  system  has  been  ofi^ered 
to  the  conmumity   for  $18.i.0(i0. 

New  Meixco. 

The  citizens  of  Tucumcari,  N.  Mex.,  have 
voted  the  issuance  of  bonds  to  the  amount  of 
$75,000  for  the  purpose  of  purchasin.g  the  wa- 
ter works  and  making  extensions  to  tlie  sys- 
tem. 

New  York. 

^Bi(L  will  be  reCei\"ed  untd  7  :.30  p.  ni.. 
June  8.  bv  I!(i:ird  of  Public  Works.  Geneva. 
N.  Y.,  fcir  the  construction  of  2,000,000-gal. 
concrete  covered  reservoir.  C.  T.  Church  is 
Superintendent, 

•J-Bids  will  be  received  until  3  p.  m..  May 
31.  by  Slate  Comniissiou  in  Lunacy.  53  Lan- 
caster St..  .Mbany.  .\'.  "S'.,  for  changing  refrig- 
erating plant  :  additional  water  supply,  water 
filtration  plant :  fire  escapes  for  nurses'  home 
at  Binghamton  State  Hospit;il.  T.  E.  McG:irr 
is   Secy,   of   the    Commission. 

The  citizens  of  Lyons.  N.  Y..  have  voted 
a.gainst  the  pn.iiiosed  pure  water  fund  of  $4,- 
000, 

The  village  of  Bloomingdale,  N.  V..  has 
just  conipleted  :irrangemcnts  for  the  installa- 
tion of  a  water  works  system  to  supply  the 
village  at  a  cost  nf  $15.l>(i0.  The  water  is  to 
be  secured  from  an  artesian  well  30.5  ft.  deep, 
with  a  flowing  c:ipacity  of  100  gals,  per  min- 
ute. The  water  is  tn  lie  pumped  to  a  reservoir 
from  the  well,  tn  In-  built  on  the  bi.ghlands 
about  a  mile   from  the  village. 

®The  l'.o;ird  nf  Public  Works  of  Geneva. 
N.  Y..  has  let  the  contract  for  laying  the 
water  mains  to  Lupfer  &-  Rcmick  of  Buft'alo, 
N.  Y..  for  $U>.iilO.  Other  bidders  were: 
Thomas  Fitzgerald  of  Fredonia,  $10.0(«: 
Burns  &  McCnnnell  of  Ogdensburg.  $l2.n34  ; 
John  D.  Kuhii  nf  Greensburg.  Pa..  $I3.il4; 
H.  W  Gnbleii  nf  Trov.  $14,127.  and  D.  D. 
Du.gan  of  Olean,  $14,830. 

Plans  .are  biiig  prepared  by  W.  (',,  Stone, 
Mann  Bldg..  Utica.  N.  Y.,  fnr  the  cmistruc- 
tion  of  a  water  works  for  the  town  of 
Mexico,  N.  Y.     The  estimated  cost  is  $40,000. 

The  following  bids  were  received  by  Com- 
missioner of  Public  Works  Francis  Ward, 
I'.iiffaln.    \'     \',.    fnr   the   construction    of   two 


tunnels  under  the  New  York  Central  tracks 
from  the  west  end  of  the  old  pumping  sta- 
tion, fnr  discharge  mains  and  new  pumps 
Nns  3  :iiid  4:  Eastern  Concrete  Steel  Co., 
$22,402;  William  Franklin,  $25,800 ;  B.  I. 
Cronkcr  Co.,  $20,981;  George  W.  Moore.  $27,- 
9(1(1;  Joseph  F.  Stabell  Co.,  $29,-500 ;  Dark  & 
Co.,  $29,0(1(1.  Idle  lowest  bid  has  been  rec- 
ommended to  the  Common  Council  for  ac- 
ceptance. 

Bids  were  opened  May  10  by  the  Rnard  of 
Water  Supply  of  New  York  City,  for  four 
contracts  in  conection  with  the  construction 
of  the  New  York  City  tunnel  portion  of  the 
Catskill  aqueduct.  The  bids  received  were  as 
follows:  Contract  63 — Mason  &  Hanger  Co., 
Cornwall-on-Hudson.  N.  Y.,  $3,7(19,372;  Grant 
Smith  &  Co.  &  Locher.  Rome.  N.  Y..  $3,775,- 
5-52;  Kevstone  State  Construction  Co.,  Phila- 
delphia, '  Pa..  $.3,782,760 ;  Pittsburg  Contract- 
ing Co.,  Pittsburg,  Pa.,  $3,999,380 ;  T.  A.  Gil- 
lespie Co..  .50  Church  St.,  New  York,  $4,- 
403,-540 ;  S.  Pearson  &  Son,  .507  Fifth  Ave., 
New  York,  $4,433,02-5 ;  Bradlev  Contracting 
Co..  1  Madison  Ave..  New  York,  $4,627,360; 
Degnon  Contracting  Co.,  60  Wall  St.,  New 
York,  $4,639,710.  Contract  6-5— Patrick  Mc- 
Govern,  6  Beacon  St.,  Boston,  Mass..  $5,77-5,- 
393;  Mason  &  Hanger  Co.,  Cornwall-on-Hud- 
son, N.  Y.,  $-5,-590,22-5 ;  Bradlev  Contracting 
Co.,  New  York,  $6,798,819;  T.  A.  Gillespie 
Co.,  New  York,  $6,822,100;  Degnom  Con- 
tracting Co..  New  York,  $0,872.2-5-5.  Contract 
(i(i — Grant  Smith  &  Co.  &  Locher,  Rome,  N. 
Y..  $4,512,600;  United  Engineering  &  Con- 
tracting Co..  17  W.  42  St..  New  York.  $4,- 
719,f)75;  Degnon  Contracting  Co.,  New  York, 
$1,961,64-5;  Bradlev  Contracting  Co.,  New 
York,  $5,(128,680;  T.  A.  Gillespie  Co.,  New 
York.  $5,.5oO.O(.1u.  Contract  07— Holbrook, 
Cabot  &■  Rollins  Corp..  103  Park  .A.ve.,  New 
York.  $.5,272,43-5;  Ignited  Engineering  &  Con- 
tracting Co.,  New  York,  $5,29-5,219;  J.  F.  Co- 
gan  Contracting  Co.,  280  Broadway,  New 
Ycjrk,  $5.469..3d(» ;  Bradlev  Contractiiig  Co., 
New  York,  $-5,976,929;  t.  A.  Gillespie  Co., 
New  York,  $6,47,"<.45(l ;  Degnon  Contracting 
Co.,  New  York,  $6.417..385 ;"  Winston  &  Co. 
and  Breuchand  &  Rodgers.  New  York.  $6,- 
478,450;  MacArthur  Bros.  Co.,  New  York, 
$6,572,515. 

North  Carolina. 

4*Bids  will  be  recei\ed  until  3  p.  m.,  June 
15.  by  Mayor  and  Board  of  Commissioners, 
Tarboro.  N.  C.  for  the  construction  of  water 
works  improvement,  including  a  -500.000-gal. 
concrete  filter  plant  ar.d  260,000  concrete 
"torage  reservoir.  (7  C  White.  Durham,  N. 
C.  is  Engineer.  Official  advertisement  will 
be    found    elsewdiere    in    this    issue. 

^Bids  will  be  received  until  3  p.  m..  May 
31.  by  Board  of  Water  and  Li.ght  Commis- 
sioners. Concord.  N.  C,  for  building  ;m  au.x- 
iliarv  pumping  station  furnishing  turbine 
pumps  and  motors,  about  two  miles  12-in. 
cast-iron  pipe,  reinforced  concrete  1,000.000- 
gal.  sedimentatinn  reservoir  and  coagulating 
basin,  and  1,000,000-gal.  filter  plant.  Plans 
and  spccificatinns  will  be  on  file  at  the  office 
fif  the  sujierintendent.  and  copies  of  the  speci- 
fications, forms  of  proposal,  etc.,  may  be  ob- 
tained from  the  Engineer  at  Durham.  \.  C. 
No  bid  will  be  considered  unless  accom[)anied 
by  a  certified  check  for  $500.  Gilbert  C.  \\4iite. 
Engineer.  Durham.  N.  C. 

North  Dakota. 

The  following  bids  w'cre  received  by  the 
City  Comicil  of  Fargo,  N.  Dak.,  for  the  pro- 
pns'ed  filtration  plant:  T.  F.  Powers  &  Co., 
$109,.300;  S.  Birch  &  Sons,  $118,000;  James 
Kennedy,  Fargo,  $98,900;  Pittsburg  Filter 
Manufacturing  Co.,  $115,700,  and  the  Fargo 
Plumbing  &  Heating  Co..  $130,-507,  The  con- 
tract will  be  awarded  to  James  Kennedy.  The 
followin.g  bids  were  received  on  the  engines: 
h'argo  Plumbing  &  Heating  Co.,  four  bids 
averaging  $22,000;  Piatt  Iron  Works  Co.,  hori- 
zontal, $12.(350;  vertical,  $23,900;  Epping- 
Carpeiiter  Co.,  horizontal,  $12,700;  James  Ken- 
nedy four  bearing,  $12,300;  two  be;iring.  $11,- 
8(i0:  Murray  Iron  Works  Co.,  $14,748;  Allis- 
Chalniers  Co.,  vertical,  $28,000;  horizontal. 
$12,625.      The     following    bids    were    received 


•J*  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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for  boilers  and  stokers :  Roliitisoii  Carey  & 
Sands.  SlO.ltiO;  Detroit  Stoker  &  Koundrv 
Co..  $8.1.")0;  James  Kennedv,  $8.ni;J:  R.  H. 
W'liittaker  Co..  S;!l.!ti;:i;  R.  H.  Whittaker.  $!».- 
Tl.">:  Minneapolis  Steel  &  Machinerv  Co.,  $",- 
547.  and  Oil  City  Boiler  Works.  $!»,8aL'.  The 
specifications   called    for   three    lioilers. 

Ohio. 

Service  Director  llail)ert  of  Canton,  O.,  lias 
asked  the  City  Coiuicil  for  $."i,000  to  be  used 
in  additional   prospectin.c   for  water. 

Oklahoma. 

®'rhe  Oregon  Iron  iS:  Steel  Co..  of  Portland. 
Cire..  has  been  awarded  the  contract  by  the 
Water  Hoard,  Frank  T.  Dodge,  Portland, 
Siipt.,  for  furnishing  1,500  tons  of  cast-iron 
water  pipe  at  $;!2.2r>  per  ton.  The  Smith  & 
Watson  Iron  Works  was  awarded  the  con- 
tract for  furnishing  100  tons  of  specials  at 
$1.!>00.     P>ids  were  opened   May  i>. 

Specifications  have  been  prepared  by  City 
Kngineer  T.  C.  Hughes  of  Tulsa.  Okla.,  for 
the  new  settling  basins  which  are  proposed 
for  the  water  works  department.  The  basin 
will  provide  a  settling  capacity  of  T.nOo.llOU 
gals,  of  water.     The  estimated  cost  is  $20,700. 

Plans  are  being  prepared  for  the  city  of 
Waynoka.  Okla..  by  William  Haviland  of 
.Mva.  Okla.,  for  the  installation  of  a  water 
and  an  electric  li.ght  system. 

Pennsylvania. 

•{•Rids  will  be  rcc<.ived  milil  noun,  June  7. 
by  [lorough  Council,  Bristol.  Pa.,  for  furnish- 
ing materials  and  constructing  a  complete  sys- 
tem of  water  works  and  filtration  plant,  com- 
prising the  following:  Bulkhead  and  intake; 
pump  well ;  pumping  station  :  mechanical  grav- 
ity filter  plant,  capacity  2.000.0(10  gals ;  pump- 
ing machinery  and  boilers :  water  tower,  ca- 
pacity loO.OOO  gals.;  about  lb  miles  of  4-in.  to 
14-in.  cast-iron  pipe;  fire  hydrants,  stop  valves. 
special  castings,  etc. ;  pipe  laying.  Bids  will 
be  received  for  the  entire  work  or  any  por- 
tion thereof.  Plans  may  be  seen  and  speci- 
fications and  blank  forms  of  proposal  procured 
by  applying  to  the  office  of  the  Borough  Sur- 
veyor. Xo.  209  Radclifife  St.,  Borough  of 
Bristol,  Bucks  County.  Pa.  A  certified  check 
for  SoOO  must  accompany  each  bid.  Joseph  R. 
Grundy  is  Chairman  of  Committee:  Tay  M. 
Whitman  is  Engineer.  607  Bullitt  BIdg..  Phila- 
delphia,  Pa. 

®The  Ohio  Valley  Water  Co.,  Bellevue. 
Pa.,  has  awarded  the  contract  for  lining  the 
supply  reservoir  at  Bellevue  to  Pihl  &  Miller 
of  Pittsburg.  Pa..  Chester  u  Fleming.  Pitts- 
burg,  are    Consulting   Engineers. 

.\  resolution  has  been  adopted  by  the  Town 
Council  of  Montrose.  Pa.,  providing  for  the 
appointment  of  a  committee  to  investigate  the 
ways  and  means  of  installing  a  water  plant 
in   Montrose,  to  be  operated  by  the  borough. 

South  Carolina. 

Bonds  have  been  voted  by  the  citizens  of 
Honea  Path,  S.  C.  to  the  amount  of  $2(l,onO 
for  the  construction  of  a  w'ater  svstem. 


South  Dakota. 

Business  men   of   Clareniont,  S.    Dak.,   have 
ennimenced  an  agitation   for  a  municipal   w:i 
ter  works  system. 

Tennessee. 

The  voters  of  Dytrsluug.  Teiiii.,  have  voted 
the  issuance  of  bonds  to  the  amount  of  $:tll.- 
O0(i   for  water   and   light   plant   improvements. 

.'V  movement  is  on  foot  in  Henry.  Tenn..  to 
put  in  a  water  works  on  a  small  scale  for  tin- 
protection  of  the  business  houses  on  Main  .'^t. 

.\u  election  will  be  held  in  Lenoir  City. 
Tenn.,  on  June  3  for  the  purpose  of  voting 
on  the  issuance  of  bonds  for  the  construc- 
tion of  a  water  works  system. 

Bonds  to  the  amount  of  $40,000  have  been 
voted  by  the  citizens  of  McKenzie,  Tenn..  for 
the  purpose  of  e.xtendin.g  the  water  system 
and  the  electric  light  system. 

Texas. 

The  citizens  of  Nccoiia.  Te.\.,  have  voted 
tlie  issuaiie  of  bonds  for  the  installation  of  ,i 
water  plant. 

The  city  of  Clarksville,  Tex.,  is  planning 
extensions  to  cost  $10.(H)0  to  its  water  works 
system.  The  work  will  include  extension  of 
mains,  fire  hydrants,  one  new  boiler,  one  new 
pump  and  one  air  compressor.  Jno.  R.  Webli 
is  superintendent  of  water  works. 

\\'ater  Commissioner  R.  R.  Nelms  and 
City  Engineer  J.  M.  Preston,  Dallas,  Tex., 
liave  made  cross-section  surveys  for  the  tem- 
]iorary  and  for  the  permanent  dams  to  be 
erected  at  California  Crossin.g  on  Elm  Fork. 
It  is  expected  that  within  a  few  days  the 
call  for  bids  for  the  erection  of  the  danis 
will   be   issued. 

The  voters  of  Yorktown,  Tex.,  have  vntcd 
bonds  to  the  amount  of  $0,(MI(l  for  the  pur- 
pose of  extending  the  water  mains  of  the 
town. 

Utah. 

®.\.  A.  Clark  &  Co.,  of  Salt  Lake  City. 
L'tah,  have  been  awarded  the  contract  by  tlie 
City  Council  of  Park  City,  Utah,  for  the  con- 
struction of  the  new  water  works  system  for 
$47.4!l!l  A  list  of  the  bidders  was  given  in 
our  last  issue. 

Virginia. 

The  following  streets  are  to  be  furnished 
with  6-in.  water  mains  in  Richmond,  V;i. : 
Charles  Burkett,  Asst.  City  Water  Supt. : 
Decatur  St.,  from  17th  to  2'lst;  on  20th  St.. 
from  Decatur  to  Stockton;  on  Fifth  St.,  from 
Bainbridge  to  Porter;  Fifth  St.,  from  Ever- 
ett  to   Maury.     The   estimated   cost   is  $:f,iHio. 

West  Virginia, 

•J«Bids  will  be  received  until  S  p.  m.,  June 
1,  by  Mayor  and  Council,  Romney,  W.  \'a.. 
for  the  necessary  labor  and  material  for  llie 
installation  of  a  pipe  line  and  the  construc- 
tion of  a  concrete  reservoir.  The  work  to 
consist  of  laying  approximately  .j.-jfiP  ft  i>f 
4-in.  wrouglit-iron  or  steel  screw  pipe  or  4-in. 
wood-stave  pipe.  10,230  ft.  of  3-in.  wrouglit- 
iroii    or   steel   screw   pipe  or  .'i-in.   wood-stave 


pipe;  3,ri"iU  ft.  4-iii.  cast-iron  pipe,  .'!"iO  ft.  of 
(i-in.  wrought-iron  or  steel  screw  pipe  or  0-in. 
wood-stave  pipe  in  concrete,  and  the  setting 
lit  tlie  necessary  valves,  hydrants  and  specials. 
I  lie  building  of  a  concrete  reservoir  with  a 
capacity  of  10(1,(100  gals.  The  renairing  of  old 
dam  and  cleaning  out,  widening  and  making 
mill  race  watertight,  and  building  of  a  stone 
or  concrete  pump  well.  A  certified  check 
drawn  to  the  order  of  C.  W.  Haines,  Recorder, 
fur  $.")00  will  be  re(|iiired  to  accompany  each 
prnposal.     .'X.    N.    McKeever  is   Mavor. 

®'fhoney  Pietro,  Morgantown,  W.  Va..  has 
been  awarded  the  contract  by  the  borough  of 
.Springdale.  Pa.,  for  grading  certain  streets, 
construction  of  a  sewer  system,  a  system  of 
water  lines,  and  the  b'nilding  of  a  reservoir. 
Approximate  quantities  are  -iO.OOO  eu.  yds.  of 
grading,  ;50,(i(!0  lin.  ft.  of  sewers,  .'{."(.(ifiO  lin. 
ft.  of  cast-iron  water  lines,  and  one  l).")0,000- 
gal.  capacity  reservoir.  H.  J.  Barnes,  Clerk  of 
Council.      Bids   were  opened    May    1. 

Wisconsin. 

^Bids  will  be  received  until  iiuiin.  Juih-  1.  by 
Lexington,  Va.,  for  furnishing  41,800  ft.  of 
wood  pipe  and  10,800  ft.  of  8-in.  cast-iron 
pipe  valves  and  special  castings.  .\  certified 
check  for  $2.")0  must  accompany  each  bid.  N. 
Wilton    Day  of  Harrisonburg  is   Engineer. 

The  Common  Council  of  Milwaukee,  Wis., 
has  authorized  a  survey  of  wastes  and  dam- 
ages to  the  water  works  system  by  electrol- 
ysis. It  is  reported  that  Engineer  Jacob 
Cloos  of   Milwaukee  will   do  the   work. 

Wyoming. 

^Bids  will  be  received  until  10  a.  m.,  June 
7,  by  J.  F.  Ewers.  Towns  Clerk,  Basin,  Wyo., 
for  furnishing  the  material  and  labor  for  the 
construction  of  improvements  to  the  water 
works  and  lighting  systems  as  follows:  (1) 
For  furnishing  material,  labor  and  equipment 
(except  as  otherwise  required  by  subsequent 
items  of  this  notice)  and  constructing  iiu- 
provements  to  the  water  works  and  lighting 
systems.  Certified  check  $1,000.  (2)  For 
furnishing  cast  iron  pipe  and  special  castings 
f.  o.  b.  cars  Basin,  Wyoming.  Certified  check 
$"iO0.  (3)  For  furnishing  hydrants  and 
\  alves,  f.  o.  b.  cars  Basin,  Wyoming.  Certified 
check  $100.  (4)  For  furnishing  pumping  and 
electrical  machinery  f.  o.  b.  cars  Basin, 
Wyoming.  Certified  check  $100.  (.5)  For 
furnishing  and  erecting  mechanical  filter  of 
.'lOO.OOO  gallons  daily  capacity.  Certified  check 
$100,  Burns  &  McDonnell,  Engineers,  Scar- 
ritt   Bldg..  Kansas  City,  Mo. 

Canada, 

City  Engineer  IMacCallum  of  Hamilton,  Ont., 
estimates  that  the  city  will  have  to  spend  $500,- 
000  on  enlarging  its  waterworks  system  in 
the  near  future. 

The  Board  of  Control  of  Montreal,  Que., 
will  soon  call  for  bids  for  the  following  im- 
provements :  Sidewalks,  $500,000 ;  pulilic  im- 
provements in  the  new  wards,  $720,000 ;  water 
mains,  $(377,000,  and  $016,000  for  sewers. 
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California. 

Plans  and  specifications  for  the  first  group 
of  lateral  sewers  for  the  sewer  system  now 
being  installed  in  Allendale,  Oakland,  Cal., 
have  been  approved  by  the  City  Council.  This 
group  carries  about  two  miles  of  laterals 
south  of  Penniman  Ave.  The  estimated  cost 
is  $16,000.  The  second  group  of  laterals 
running  from  Penniman  Ave.  northerly  will 
cost  about  $24,000.  about  ■W2  miles  of  sewer 
liein.g  called  for  in  the  plans  and  specifications 
drawn  up  by  .Xssistant  City  Engineer  Walter 
Frickstad. 

Illinois. 

Bids  will  be  received  by  the  Board  of  Lo- 
cal Improvements.  Chicago,  111.,  until  11  a.  m., 
June  1,  for  constructing  sewers  in  the  follow- 
ing streets ; 


iJ      0 


^ 


Cornelia    St 

George    St 

East   F'^nd  Av...  . 
Easl    Kiul    Av... 

W.    lOStli    St 

W.     tostli    St 

Sacra  niento     .Av. 

.Stewart     Av 

North  .Sliore  .\v. 


Aslilanil 
.\shUitui 
Berenier 
Ariuour 
77th  St.. 
Perrv  .St. 
rvrrv    St. 


Av. 
Av. 
Av. 
Av. 


.  0.iO 
.  63(] 
.  640 
.  670 
.  660 
.  570 
.  240 
.  820 
.  .340 
.  670 
.  340 
.2.000 
.1.340 
.  240 
.1.340 
.1.341 


1 

1 

1'4 

1 

IW 

1 

1 

1 

IM: 

IH 

IVj 

1 

3* 

3* 

3* 

2%* 


s.o 

7.0 

11.5 

10.0 

11.0 

S.5 

S.5 

S.O 

6,0 


4  4 
io  14 
io    '1; 


771h     St.... 

.     S90 

7.>tli     SI ...  . 

44.5 

7."i(h     St 

.     400 

Wentwortli 

Av. 

.     670 

Wentworlh 

.4  v. 

.1.300 

Yale    Av... 

.     670 

Yale    Av... 

.     640 

l%t 

l%t 

1 

1 

1 

l',4 

1 


11.5 
10.5 
9.5 
9.5 
9.0 
7.0 
7.0 


1,040 


ring    brick    sewer. 


G4     74     $31.S14 
Double    strength 


S.O 
S.O 
11.. 5 
12.0 
12.5 
10.0 


11        7 

13     19 


2.1  !•  4 

51m; 

1.4711 


3,150 


*DoiOjle 
tile    pipe. 

4*Bids  will  be  received  until  10:30  a.  m., 
June  5.  by  Lieut.-Col.  Thoiuas  Cruse,  Deputy 
Quarterma.ster  General,  5.56  Federal  Bldg., 
Chicago,  111.,  for  the  construction  of  storm 
sewer  and  connections  at  Fort  Benjamin 
Harrison,   Ind. 

^Rids  will  be  received  until  June  0,  by  City 
Council  of  East  St.  Louis,  111.,  for  paving 
■•Old  sewer  construction  in  27th  St.,  estimated 
.•it   $15,000:   in    18th   St.,  estimated  at  $14,200; 


•!•  indicates  work  now  open  for  bids,     ®  indicates  a  contract  let  recently. 
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in  Grav  Boulevard,  estimated  cost  of  $li,3ua 
J-,mes  F.  Parr  is  Assistant  Engineer  m 
charge  of  street  paving  and  sewer.  K.  f. 
Harper  is  City  Engineer 

ABids  will  be  received  until  May  i5,  by 
Board  of  Local  Improvements.  Hoopeston  111., 
for  the  construction  of  the  new  sanitary 
sewer  for  Greater  Hoopeston.  A  »'«  "' 
SlOOOiin  is  required  of  the  successful  biaaer. 
®\  C  Schreiter  of  Manitowoc,  W  is^  has 
been  awarded  the  contract  by  the  city  of  Galva, 
111  for  the  construction  of  tim^  ft.  of  sew- 
ers' for  $-'il,<"lO.  The  work  includes  pipe  and 
brick   work. 

The    City    Council    of    balcsburg,    HI.,    pro- 
poses   to    lay   a    sewer    from    Cedar    Fork   on 
Henderson    St.,   to   Losey   St.;   on    North    St 
from     Henderson    to     Hawkmson     Ave.,    and 
between    North   and   Losey   Sts.   on   Olive   St., 
Lawrence    Ave.    and    HawkiiT^on    .\ve. 
Indiana. 
®H.    B.    Holman    of    Rochester,    Ind.,    has 
been    awarded    the    contract    by    the    city    of 
\uburii,   Ind..   for  the   construction   of   storni 
sewers   in   Wagnoner  and    loth    Sts.,   appro.Ki- 
mately    lU,iioii  "  ft.,    of     from   L'O-in.    to    4-2-in. 
vitrified    and    concrete    sewers.     The    contract 
price    is   $25,iiOO.     Bids   w'ere   opened    May    1  ( 
by  L.  O.  Little,  Clerk. 

The  Common  Council  of  Terre  Haute,  Hid., 
has  decided  to  appropriate  money  to  1)uild  a 
complete  sewer  svstem  at  an  estimated .  cost 
of  $337,h00,  which  will  afford  an  outlet  tor 
every  street  within  the  city  limits.  .According 
to  tlie  plans  adopted  by  the  council  44  miles 
of  sewers  will  be  built  during  the  year.  Donii 
M    Roberts  is  Citv   Engineer. 

®The  Northern  Construction  Lo.  has  been 
awarded  the  contract  by  the  City  Council  of 
Elkhart,  Ind.,  for  the  construction  _  of  the 
Twelfth   district   sewer   in    Riverside    for   $40,- 

001 1. 

William  .A.  Barnes  and  -\.  R.  Lnckliart  .if 
the  firm  of  Metcalf  &  Eddy,  14  Beacon  St., 
Boston,  Mass.,  are  collecting  data  and  making 
surveys  in  Fort  Wayne.  Ind.,  to  be  used  111 
connection  with  the  recommendations  of  the 
engineers  as  to  changes  in  the  sewer  system 
which  will  remove  the  accumulation  of  sew- 
age   from   the  rivers. 

Iowa. 


installation  ..1  a  .sewerage  and  a  w'ater  s>s- 
tem  in  Leon,  la.  As  soon  as  the  plans  have 
been  passe<l  upon  bids  for  the  construction  ot 
the   water  works   will  be  asked. 

East  Des  Moines  citizens  (F.  O  !-"-■=• 
Moines,  hi.)  have  decided  to  adopt  the  plan 
advocated  bv  Councilman  John  MacVicar  antl 
will  install  a  septic  tank  south  of  the  Kock 
Islan.l  tracks  near  3oth  St.,  for  the  disposal 
of  sewage  of  the  eastern  part  of  hast  IJeb 
Moines  "  City  Engineer  Budd  has  been  in- 
structed to  <lraw  plans  for  the  septic  tank 
and    for   a    sewer    system. 

®The  A.  L.  Wilson  Co.  has  been  awarded 
the  contracts  bv  the  Board  of  Aldermen  of 
Mason  City,  la.,  for  the  construction  of  sew- 
ers on  Fir.st  and    Inland  Sts..  Stillson  St.  and 


4-Bids  will  be  received  until  8  p.  m.  May 
i'.K  bv  W.  E.  Hayes.  City  Clerk.  Clinton.  la., 
for  the  construction  of  main  and  lateral  sew- 
ers, including  300  ft.  48-in.  2-rin.g  brick  .sew- 
er 5011  ft.  48-in.  IVa-ring  brick  sewer,  400  ft. 
4-.'-in.  iVz-ring  brick  sewer.  1,:U3  ft.  3(i-in, 
i'lj-ring  brick  sewer,  TO.J  ft.  :W-in.  pipe 
sewer,  °1 ,988  ft.  8i'-in,  pipe  sewer,  ■2,4o2  ft. 
■'4-in.  jiipe  sewer.  l.-':i44  ft.  20-in.  pipe  sewer, 
Sr.Gn  ft.  18-in.  pipe  sewer,  2,1103  ft.  bi-m. 
pipe  sewer,  ll,5ir,  ft.  12-in.  pipe  sewer,  i,lo-) 
ft.  lo-in.  pipe  sewer,  -1,513  ft.  lO-m.  catch 
basin  pipe,  14,8()i)  cu.  yds.  rock  e.xcavation. 
70  manholes,  62  catch  basins  and  122  inleL 
basins.  R.  C.  Hart  is  City  Engineer.  Ofticial 
advertisement  will  be  fomid  elsewhere  in 
this  issue.  . 

®Geo.  M.  Kiii.g,  Con-truction  Co.  ot  Ues 
Moines  la.,  has  been  awarded  the  contract 
in-  the  Citv  Council  of  Des  Moines,  for  the 
construction  of  a  12-in.  vitnhed  clay  pipe 
sewer  in  Mondamin  .\ve..  lo-in.  vitritied  clay 
pipe  sewer  in  21st  St..  for  $o.8!l  The  entire 
work  includes  .ib.nit  1.-.73  lin.  ft.  of  sewer. 
Horace     Susong    is     City     Clerk.     Bids    were 

opened  May  12.  ,,.•,,■  <     r 

Survevs  are  being  made  by  \\  illiani  .\.  tar- 
son  Engineer-Contractor.  4o!)  Boone  Na- 
tional Bldg.,  Boone,  la.,  for  the  proposed  san- 
itary sewer  system  in  tlie  town  of  Gladbrook, 

''l.  \  Wickham  &  Cn.  submitted  the  lowest 
bi.l  to  the  Citv  Council  of  Council  Bliifls,  la., 
f,,r  the  laving  of  the  sewer  on  Charles  bt., 
between  Kappel  to  Stahl  Aves.,  and  fn'mtlY' 
center  of  Third  Ave.,  cast  to  a  point  Ho  ft. 
east  of  the  east  line  ot  High  St.  _  The  bid 
was  as  follows:  12-in.  sewer.  $0  o. ;  lo-m. 
sewer  $0.(14 V2:  8-in.  sewer.  $0.4!!%;  and  0- 
in    sewer.  $o.40;  manholes.  $:^4  each.  _ 

Plans  have  about  been  completed  by   Engi- 
neer  Chas.    P.   Chase   of    Clinton,    la.,    tor   ibe 


Jackson   St. 

Kansas. 

W.  C.  Hoad,  State  Sanitary  I-.ngineer  nf 
Kansas,  has  inspected  the  plans  for  the  ex- 
tension of  the  sewers  north  of  12tb  .Ave.,  on 
the  west   side  of  Emporia.  Kaiis. 

®The  contract  for  constructing  the  new 
sewer  laterals  ordered  in  west  of  Cow  Creek 
between  Sherman  and  Second  Sts..  Hutchin- 
son. Kans.,  has  been  let  to  O.  F.  Davis  of 
that  city  for  $1,397. 

\  resolution  has  lieen  presenteil  to  the  t.,i-V 
Commissioners,  Wichita.  Kans.,  providm.g  for 
the  extension  of  the  storm  water  drainage 
caiial   to  the   .Arkansas   River. 

.\  resolutii'U  has  been  presented  U>  the 
Board  of  Citv  Commissioners.  Topeka.  K.ins.. 
providing  for  the  construction  of  three  miles 
of  sewer,  taking  in  all  of  the  western  p.art 
of  the  city.  ,  . 

The   Citv   Cninmissioners  ol    U  icliita.   K.ins., 
have   taken   action   on   the   proposed  construc- 
tion of  the  new   Central  sanitary  sewer  from 
21st    St    in    the    northwestern    portion    ot    the 
city  to  Sewer  Island  in  the  southeast  part   of 
the    city,    a    distance   of    2,900    ft.      The    total 
estimated   c-.st  of  the  sewer   is  $212,813,   made 
up  of   the    following  items:    9,7.-iO   hii.    ft.   of 
48-in     double    ring  brick    sewer   or    reinforced 
concrete   block   or   tile   sewer,   costing  $V2,li.'iO ; 
14,300    lin.     ft.    of    45-in.    double    ring    brick 
sewer    or     reinforced    concrete    brick    iir_   tile 
sewer,   costing  $71,"iO0;    ll.li7."i   lin.    ft.   of    12- 
in.  double  ring  brick  sewer  or  reinfnrcLd^  rnn- 
crete    block    or    tile    sewer,      costing      $"i-i.4.jO; 
2,<;3-"i     lin.     ft.     of     3!l-in.     double     ring     brick 
sewer    or    reinforced    concrete    block    or    tile 
sewer,    costing   $11,199;    .^90    lin.    ft.    of    30-m. 
single  ring  brick  sewer  or  reinforced  concrete 
block    sewer    or    tile    sewer,     costing     $1.;M8; 
1  0.50    lin     ft     of    18-in.    vitrified     title     sewer, 
costing  $1,312;    1.77.-.   ft.   .if   l-Vin.   vitri  led   tile 
sewer,  costing  $1,081;;   1.12-.  ft.  of   12-iii.  vitri- 
fied  tile   sewer,   costing  $188;   one   outlet   pro- 
tection   $12.5  •    lO.i  manholes  of  brick   or  con- 
crete,  costing  $4,200;   31,.".oO   lbs.   of   castings. 
$94.5;  9  sewer  crossings,  $900.     Bert  C.  Wells 
is   City    Engineer. 

Michigan. 

^Bids  will  be  received  until  8  p.  m.,  June 
8,  by  Board  of  Public  Works,  Grand  Rapids, 
Mich  for  the  construction  of  a  public  sewer 
to  be  known  as  the  East  Side  trunk  sewer 
E  H.  Christ  is  President  of  the  Board  and 
Samuel   .A.   Freshney  is   Secy,   and   Gen.    Mgr. 

•|"Bids  will  be  received  until  7:30  p.  m,, 
May  29,  by  W.  L.  Guver,  City  Clerk,  Besse- 
mer Mich',  for  the  bu  ing  <if  1,8')0  ft.  of  12- 
in.,  3,007  ft  of  l.-.-in.,  29.3  ft.  of  10-in,.  loo  ft. 
of  2ii-in-  vitrilied  pipe  sewers  2  ft,  tn  10  ft. 
deep-  18:1")  ft.  of  2x2V'2  ft.  reinforced  con- 
crete' --ewer  3  to  9  ft.  deep;  19  manholes.  .•, 
concrete  manholes  and  catchbasms.  4  inlets 
and  <me  CMuerete  Imlkhead,  W.  G,  Isircbh..! 
fer    Madison,   Wis.,  is   Engineer. 

Tentative  plans  have  been  made  bv  the 
Vidage  Council  of  Reed  City.  Mich.,  tor  the 
construction   uf   a   sewerage   system  111   the   vil- 

''"tiie    Village    Council    of    Nashville.    Mich., 
has   decided   to  coiistrnct  a   sewer   in   a   section 


follows:  9.:, 13  ft.  nf  ■^-m.  sew -r  pipe  0  to 
18  ft.  deep;  1,408  ft.  of  lo-in  0  to  lo  tt 
deen-  '^O-^  ft.  8  and  15-in.  double  sewer,  8  to 
1'  ft'  deep:  2S  f.  of  l.Vm.,  8  to  lo  n.  deep. 
4u  ft  lo-in.  catch  basin  connections;  oO 
eatch  basins  0  to  is  ft  <1^' ^  ^^^l^  ,'■  °"  f-^ 
Ys  and  89  0  on  lo-in.  \  s.  Bids  will  bt 
rer-ived  at  the  same  time  for  the  cmstruc- 
tuin  of  2.9  miles  of  concrete  curlis  C  .  J- 
Dudley  is  City  Clerk  and  William  Barneek 
is   Citv   Engineer.  . 

The  Proctor.  Minn..  Commercial  Clul)  rc- 
eeiitlv  held  a  meeting  to  prepare  lor  bonding 
the  Ciilase  in  the  event  that  it  should  decide 
to  adopt^the  sewer  system,  now  under  con- 
sideration. 

Missoun. 

The  voters  of  UnionviUe.  .\ln.  on  May  S 
voted  against  the  proposition  to  issue  bonds 
,n  the  sum  of  $24.ttoo  for  the  construction 
„if  a  sewer  system  m  the  city. 


Montana. 


of  the  villag.-- 


Minnesota. 


ABids  wdl  be  received  until  -^  p.  m..  June 
1  by  Citv  C  .unci!.  Albert  Lea,  .Minn.,  lor 
the   'eouslrncti..n    of    sewer    improvement,    as 


R  M  Bardsen  &  Co.,  of  Butte,  Mont.,  are 
the  probable  contractors  for  the  construction 
of  ;i  sewer  svstem  in  Local  Sewerage  Im- 
provement Di.striet  No.  1  in  the  village  of 
AluUan,  Ida.,  at  $lo,714.  The  work  nicludes 
180.-,  ft.  of  12-in.  pipe,  '.'oo  tt,  of  lo-in.  pipe, 
1,70  ft.  of  9-in.  pipe,  1,12:.  ft.  of  8-,m  pipe 
12004  ft  of  0-in.  pipe,  33  manholes.  13  lamp 
boles,  10  flush  tanks  and  lo  yds  ot  masonry. 
Bids  were  opened  May  lo  by  J.  W  Hutchins 
Chairman,  sewer  committee.  Local  Sewerage 
Imi.rovenient    District    No.    1.  .      .      ,  .,  ,   , 

\„  election  will  be  held  sh..rtly  1.1  Libby, 
\lnnt  for  the  purpose  of  voting  on  the  prop- 
osition of  issuing  bonds  to  tne  amount  ot 
$i.-,,ooo  for  the  irstallalion  of  a  sewer  sys- 
tem. 

Nebraska. 
SElnier  V  Al  organ  has  been  awarded  the 
contract  bv  the  Sewer  and  Water  Commis- 
sioners. .Auburn.  Neb.,  for  the  construction 
of  141tl  ft  of  8-in.  lateral  sewer,  three  man- 
holes, one  'flush  tank  and  18  (i-i_.i,  on  ''-"^■JJ^ 
The  contract  _  price  is  $l.oH.  Bids  were 
opened   Mav  1-".. 

New  Jersey. 

®The  Street  and  Water  Board  of  Jersey 
Citv  N  T  has  awarded  the  following  con- 
tracts f'or"tbe  construction  of  three  sewers: 
Philip  Tumultv,  Brooks  St.  sewer  99  per 
eem  of  the  cost  for  labor  and  material;  Henry 
P.vrnes.  White  St.  sewer.  98  per  cnit  o  the 
oist.  and  Van  Keuren  &  Son.  North  St. 
sewer     92    per    cent    of    the   cost. 

The  Mutual  Improvement  .Association  ot 
Wenouab.  N,  T  .  1-  considering  the  matter  ot 
the  bon.ugh  buving  the  -ewer  nlant  which  lie- 
l,„ms  to  the  estate  of  the  late  Stephen  (,reene. 

New  Mexico. 

©Thomas  McGovern  and  !',  J.  Ryan  of 
Pueblo,  Colo.,  have  been  ;iwarded  the  contract 
bv  the  citv  of  East  Las  Vega.s,  N.  Mex.,  for 
furnishing'  labor  and  material  for  a  sanitary 
sfwer  in  the  eit\,  cmprisuig  approxnn.-itely 
|()7,-,ii  lin  It.  .it  8-in.  vitnhed  pipe  sewer, 
:!:CiO  Im  ft  .if  lo-in.  vitritied  pipe  sewer,  loo 
li'n  ft  of  l.-.-in,  vitrilied  pipe  sewer.  •■.•>  man- 
holes complete,  and  12  single  flush  t;mks  cni- 
,,lcte  The  c.ntract  price  is  $2o,0h3.  Charles 
Tamme  is  City  Clerk.    Bids  were  opene.l  May 

'tIic  v..ters  ..l  l.asCrnces.  X.  Alex.,  .at  a 
special  election  recently  v..te<l  the  issuance 
,'f  b.inds  in  the  sum  ..f  $7.-..oo..  tor  a  w.ater 
:nid   a   sewer  system. 

New  York. 

4.|',ids  will  be  received  until  8  p.  ni  .  June 
I  bv  Bo;ir.l  ..f  I'rustees.  Ossnimg,  \  A. 
l.'.ir  constructing  the  Kill  Brook  Trunk  Sewer. 
„,..vther  with  i',ulk]ie:ul  Dock  an.l  Screening 
Cb.unbers  al  Outfall.  :in<l  als..  Water  Street. 
Ilarl.iw  l.aue  and  .Mill  Street  Trunk  Sewers, 
with  the  various  lateral  sewo's  ..r  branches 
inbntarv  thereto.  I'bms  may  be  seen  blank 
forms  of  proposal,  specitications  and  otlicr 
lecessarv  paiiers  can  be  obtained  .m  applica- 
lioii    to   the    A'illage    Clerk,   J.    M.    4  erwilliger. 

.'-I'.iils  will  be  reci-ived  until  1  :3o  p.  m., 
hinr    I     bv   Bronx   Vallev    Sewer   Cmmis-um, 


4.  indicates  work  now  opeit  for  bids.     ®  indicates  a  contract  let  recently. 
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No.  2,  Grand  St.,  White  Plains,  New  York, 
for  the  construction  and  laying  in  a  water 
tight  manner  of  M2  ft.  of  48-in.  cast  iron 
pipe  from  the  end  of  the  sewer  as  now  laid 
extending  out  in  the  bed  of  the  Hudson  River 
in  a  double  line  161  ft.  .All  in  compliance 
with  the  details  and  conditions  set  forth  in 
the  plans  and  specifications,  which  may  be 
seen  at  the  office  of  the  Commission.  Form 
for  bids  and  form  of  contract  and  form  of 
bond  or  security  may  be  obtained  from  tin- 
Secretary  of  the  Commission  upon  payment 
of  one  dollar,  to  be  repaid  when  these  same 
said  forms  are  properly  used  in  bidding. 
F.  N.  Glover,  Secretary, 

The  Board  of  Local  Improvements  of 
Queens  Borough,  New  York  City,  has  passed 
a  resolution  calling  ui^on  the  Board  of  Esti- 
mates to  approve  the  drainage  plans  for  two 
districts  in  Brooklyn,  which  include  the  fol- 
lowing street  sections  through  wliich  the  out- 
let mains  to  carry  the  entire  dry  wcailier 
sewage  of  1,300  acres  in  the  ISIaspeth  terri- 
tory of  Queens.  The  streets  through  wliich 
the  outlet  mains  for  Queens  must  be  laid 
are  as  follows :  North  12th  St.,  from  East 
River  to  Union  .\ve. :  Union  .Ave.,  from 
North  12th  St.  to  Richardson  St.;  Richard- 
son St.,  from  Union  .-Vve.  to  Graham  .Ave. : 
Graham  Ave.,  from  Richardson  St.  to  Con- 
selyea  St. ;  Conselyea  St.,  from  Graliaiii  Ave. 
to  Maspeth  Ave.,  and  Maspetb  .Ave.,  from 
Conselyea  St.  to  Newton  Creek,  together  with 
a  pumping  station  and  appurtenances  at  Mas- 
peth and  Morgan  Avcs. 

The  Common  Council  of  Geneva,  N.  Y.. 
has  passed  a  resoIu;ion  authorizing  the  Board 
of  Public  Works  to  expend  I51.!)9_'  for  the 
construction  of  sewers  in  Maxwell  and  Lafay- 
ette Aves.  and   ^lonroe  and   Brock  Sts. 

The  Sewer  Commission  of  Frankfort,  N.  Y., 
has  been  completed  with  the  appointing  by  the 
Village  Board  of  H.  S.  Getman  for  a  period 
of  three  years,  F.  J.  Tine  for  two  years  and 
Howard  Smith  for  one  year.  Vrooman  & 
Terry  of  Gloversville  have  been  enga.ged  by 
the  commission  as  engineers  in  charge.  The 
plans  for  the  sewerage  system  recently  sub- 
mitted to  the  State  Board  of  Health  have 
been  approved  and  it  is  expected  that  steps 
will  be  taken  at  once  toward  letting  the  con- 
tract  for  construction. 

The  Board  of  Sewer  Commissioners  of 
Ilion,  N.  Y.,  has  decided  to  lay  a  sewer  the 
entire  length   of   Morgan   St. 

An  ordinance  has  been  introduced  in  the 
Common  Council  of  Binghamtnn,  N.  Y.,  de- 
claring the  intention  of  that  body  to  construct 
a  sewer  on  Williams  St.,  from  Grisvvold  St. 
westerly  a  distance  of  445  ft. 

William  M.  Mills,  president  of  the  Niagara 
Frontier  Pure  Water  Conference,  North 
Tonawanda,  N.  Y..  recently  called  a  meeting 
of  the  organization  to  discuss  a  proposed 
sewage  disposal  proposition  for  the  Niagara 
frontier. 

The  City  Council  of  Binghamton,  N.  Y., 
has  adopted  ordinances  approving  plans  and 
specifications  and  ordering  the  construction 
of  sewers  on  Schubert.  Vine,  Main  and  Moel- 
ler  Sts.,  Highland,  Seminary  and  Bennett 
Aves. 

An  ordinance  has  been  introduced  in  the 
City  Council  of  Albany,  N.  Y.,  authorizing 
the  construction  of  an  intercepting  sewer  to 
cost  the  taxpayers  $100,000.  Walter  Mellius 
is  City  Engineer. 

®The  Board  of  Sewer  Commissioners  of 
Ilion.  N.  Y.,  has  awarded  the  contract  for 
placing  sewers  in  McCann  St.,  Spring  St.  ex- 
tension and  Hakes  Road  to  George  Seesch  for 
$1,200. 

North  Carolina. 

^Bids  will  be  received  until  '■'  p.  ni.,  June 
27,  by  Board  of  Public  Works,  Red  Springs. 
N.  C.,  for  the  construction  of  a  water  works 
and  sewerage  system.  G.  C.  White,  Durham, 
N.  C,  is  Engineer.  Official  advertisement  will 
be   found  elsewhere  in  this  issue. 

Ohio. 

^Bids  will  be  received  until  ntion.  May  29, 
by  Director  of  Public  Service,  Cincinnati,  O., 
for  the  constructiim  of  main  and  lateral  sew- 


ers and  drains  with  their  appurtenances  in 
Worth  St.,  between  Humbert  St.  and  Eastern 
Ave.  Each  bid  must  be  accompanied  by  a 
certified  check  for  $1,000.  T.  J.  Weiiner  is 
Clerk. 

■{•Bids  will  be  received  unlil  noon,  lune  2, 
by  Director  of  Public  Service,  City  Hall, 
Cleveland,  O.,  for  the  construction  of  sewers 
in  the  following  named  streets  and  avenues ; 
That  part  of  Eddy  Road  N.  E.  between  St. 
Clair  Ave.  N.  E.  and  L.  S.  &  M.  S.  R.  R. 
which  lies  between  St.  Clair  .Ave.  N.  E.  ami 
Sellars  Ave.  N.  E.  Eddy  Road  N.  E.  be- 
tween St.  Clair  .Ave.  N.  E.  and  Woodside 
Ave.  N.  E.  Ostend  Ave.  N.  E.  be- 
tween E.  nOth  St.  and  E.  lOoth  St.  That 
part  of  Lorain  Ave.  between  W.  Boulevard 
and  W.  117th  St.  which  lies  between  W.  llHlli 
St.  and  West  117th  Si.  b'.ach  bid  nuist  he 
made  in  accordance  with  plans  and  specil'k-:i- 
tions  which  may  be  seen  at  the  office  of  the 
City    Engineer,    Room    .30.5,    City    Hall. 

•{•Bids  will  be  received  until  noon,  June  5, 
by  Council  of  Village  of  Willoughby,  O.,  for 
furnishing  the  necessary  labor  and  material 
for  the  construction  of  a  sanitary  sewer  with 
manholes  and  house  and  lot  connections  in 
Euclid  St.  from  Maple  St.  west  to  the  cit- 
poration  line.  Plans  and  specifications  are 
on  lile  at  the  office  of  C.  C.  Jenkins.  Village 
Clerk.  .A  certified  check  for  $100  must  ac- 
company  each   bid. 

4'Bids  will  be  received  until  noon.  .May  20, 
by  Director  of  Public  Service,  Youiigstiuvn. 
O.,  for  the  construction  of  a  sewer  in  Floral 
.Ave.,  between  Mahoning  .Ave.  and  the  end 
of  the  street:  and  for  Hawthorne  Ave.,  from 
Glenwood  .Ave.  and  City  Lot  15964;  for  grad- 
ing Clifton  Ave.  between  Lafayette  and  Fox 
Sts..  and  .Avers  S'.  from  Hawn  to  Rigby 
Sts. ;  for  paving  Bruce  St.  between  Rigb'v 
to  Shehy  Sts.  and  Grace  St.  between 
Belmont  and  Ford  .Aves. 

^Bids  will  be  received  until  noon,  Mav  24, 
by  Village  Clerk  L.  S.  Creek,  Struthers',  O., 
for  the  necessary  labor  and  material  for  the 
construction  of  a  combination  storm  wa'er 
and  sanitary  sewer  in  Broad  St.  in  the  village 
between  Bridge  St.  and  center  line  of  Grant 
St.      Brick    tile    or    cement    may    be    used. 

•J«Bids  will  be  received  until  noon,  Mav  24, 
by  L.  S.  Creek,  Village  Clerk,  Struthers.  O., 
for  furnishing  the  necessary  labor  and  mate- 
rial for  the  construction  of  sanitary  sewers 
in  Hawthorn  St.  from  Elm  St.  to  Sexton  St. 
.A  certified  check  for  $200  must  be  filed  with 
each   bid. 

^Bids  will  be  received  until  noon.  Mav  21, 
by  L.  S.  Creek,  Clerk  of  the  Villa,ge  of 
Struthers.  O.,  for  the  necessary  labor  and 
material  for  the  construction  of  a  storm  water 
and  sanitarv  sewer  in  Stewart  St.  from  F.hii 
St.    to    Sexton    St. 

«|«Bids  will  be  received  until  noon.  Ma\  21. 
by  L.  S.  Creek,  Clerk  of  the  Villase  nf 
Struthers,  (3.,  for  furnishing  the  necessary 
labor  and  material  for  the  constructimi  of 
storm  water  and  sanitary  sewers  in  State  St. 
from  Park  Ave.  to  the  west  village  limits. 
.A  certified  cheek  for  $200  must  be  filed  with 
each  bid. 

•{•Bids  will  be  received  until  noon.  May  21. 
by  L.  S.  Creek,  Village  Clerk,  Struthers.  O.. 
for  the  necessary  labor  and  material  fnr  the 
construction  of  a  sanitary  sewer  in  Bridge 
St.  from  Lowell  Ave.  to  Poland  .Ave.  .A 
certified  check  for  $200  must  be  filed  with 
each   bid. 

•J»Bids  will  be  received  until  noon.  May  24. 
by  L.  S.  Creek,  Village  Clerk,  Struthers.  O., 
for  the  necessary  labor  and  material  for  the 
construction  of  a  storm  water  and  sanitary 
sewer  in  Poland  Ave.  from  State  St.  south  to 
the  end  of  the  macadam  roadway  on  same 
street.  .A  certified  check  for  $200  must  be 
filed    with    each    bid. 

+Bids  will  be  received  until  noon,  Mav  24. 
by  L.  S.  Creek,  Clerk  of  the  Village  of 
Struthers,  O.,  for  the  construction  of  sani- 
tary tile  sewers  in  Terrace  St.  from  Short  St. 
to  Poland  .Ave."  A  certified  check  for  $2t>0 
must  be  filed  with  each  bid. 

^Bids  will  be  received  until  noon.  May  ■_'!'. 
by  Director  of  Public  Service,  Lorain.  ().. 
for    furnishing   necessary    labor   and    material 


for  the  construction  of  sewers,  as  follows: 
Lateral  sanitary  sewer  in  E.  33d  St.,  from 
Clifton  .Ave.  to  Elyria  Ave.  Storm  water 
sewer  in  Globe  .Ave.,  from  E.  31st  St.  south- 
erly to  E.  34th  St.  Storm  water  sewer  in 
Pearl  Ave.,  from  E.  32d  St.  to  E.  34th  St. 
Storm  water  sewer  in  14th  St.  and  Wash- 
ington Ave.     L.  B.  Johnson  is  City  Clerk. 

i^Huonker  &  Williams,  South  Limestone 
St.,  Springlield.  O.,  have  been  awarded  the 
contract  at  $1,500  for  the  construction  of  a 
sewage  purification  plant  at  the  Infirmary  at 
Xenia,  by  the  County  Commissioners  at  that 
city.  .A.  Elliott  Kimberly,  827  Columbus  Sav- 
ings &  Trust  Bldg.,  Columbus,  O.,  is  Engi- 
neer. 

®Huonker  &  Williams,  South  Limestone  St., 
(he  contract  by  the  Board  of  Greene  County 
Springfield,  O..  at  $1,310  have  been  awarded 
contract  by  the  Board  of  Greene  County 
Commissioners.  W.  L.  Dean.  County  Auditor, 
Xenia,  O.,  for  the  construction  of  a  sanitary 
sewer  system  on  the  new  Greene  County  Chil- 
dren's Home  .grounds  and  premises  and  for 
the  preparatorv  sewage  treatment  devices. 
The  contract  price  is  $2,800.  A.  Elliott  Kim- 
berly, 827  Columbus  Savings  &  Trust  Bldg., 
Columbus,  O  ,  Engineer.  Bids  w^ere  opened 
May  15. 

®T.  G.  Chapman  of  Lorain,  O.,  has  been 
awarded  the  contract  by  the  village  of  Fair- 
port  Harbor,  O.,  for  the  construction  of  a 
sewer  in  district  No.  1,  for  $24,000.  The 
work  includes  about  24,000  ft.  of  sewers 
from  15  to  6-in.  in  diameter.  .A  part  of  the 
sewer  will  be  laid  with  cast  iron  pipe.  Rob- 
ert Meyers  is  Village  Clerk.  Bids  were 
opened  May  12. 

.A  new  bill  to  authorize  county  commission- 
ers to  provide  for  construction  of  sevv'ers  out- 
side of  municipalities  has  been  introduced  in 
the  Senate  by  Senator  U.  S.  Grant  Deaton  of 
Toledo.  The  bill  is  primarily  for  the  benefit 
of  owners  of  property  in  Toledo  and  along 
the    Maumee    River   above    Toledo. 

An  election  is  to  be  held  in  N^ew  Phila- 
delphia, O.,  on  June  5  for  the  purpose  of 
voting  on  the  issuance  of  bonds  for  the  in- 
stallation of  a  sewer  system.    . 

®Harry  Baxter  of  Lorain,  O.,  has  been 
awarded  the  contract  by  the  Village  Council 
of  Hubbard  for  the  construction  of_a  sewer 
system   and   disposal   plant   for   $2-3,270. 

Oklahoma. 

City  Engineer  T.  C.  Hughes  of  Tulsa,  Okla., 
has  prepared  specifications  for  the  sewer  ex- 
tensions for  the  East  End.  The  estimated 
cost    of    the    improvements   is    $25,000. 

Oregon. 

The  Milwaukee  sewer  district  has  been 
formed  in  Portland,  Ore.,  including  that  por- 
tion of  Midway  north  of  Westmoreland.  It 
covers  the  streets  and  territory  between  the 
Brooklyn  district  and  the  proposed  district 
for    Westmoreland    and    Sellwood. 

It  is  reported  that  on  May  9  the  citizens 
of  Pendleton,  Ore.,  voted  for  the  installation 
of  a  mountain  water  system,  sewer  exten- 
sions,  further  street  improvements,  etc. 

Following  bids  were  received  May  15  by 
the  City  Executive  Board,  Portland,  Ore.,  for 
sewer  work :  Carl  St. — Jefferv  &  Bufton, 
$491;  Beehill  Bros.,  $463;  lohn  Keating,  $478; 
Williams  &  Beggs,  $439;  E.  D.  Riner,  $449; 
Eidewell  &  Haydcn,  $445.  Garfield  .Ave.— 
Beehill  Bros.,  $:383;  John  Keating.  $37(5:  E. 
M.  Riner,  $380;  Jefiferv  &  Bufton,  $114;  Bide- 
well  &  Hayden,  $389;  Williams  &  Beggs,  $382. 
Sheridan  St. — Jeffery  &  Bufton,  $530.  Irving- 
ton  Heights  district — Frazer  &  Conley,  $16.- 
623:  John  Keating,  $14,329;  Lundstrum  & 
Sandeberg,  $13,878;  Jefferv  &  Bufton,  $14.- 
(139;  Tacobsen-Bade,  $15,554;  Williams  & 
Beggs.  $14,290;  John  Construction  Co.,  $15,- 
222;  Tohnson,  .Anderson  &  Co.,  $16,698:  Bide- 
well,  Havden  &  Co.,  $14,544.  East  Madison 
St.— Beehill  Bros.,  $2.56:  Bidewell,  Hayden  & 
Co.,  $259;  JefTerv  &  Bufton,  $266.  Grand 
.Ave.— Jefferv  &  Bufton.  $270;  Beehill  Bros., 
$250;  J.  Keating,  $243;  Williams  &  Beggs, 
$2.52;  E.  W.  Riner,  $251;  Bidewell,  Havden 
&  Co.,  $255.  East  38th  and  East  Market.— 
Beehill    Bros.,   $803;   J.    Keating,   $835:    Wil- 


4*  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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liams  &  Beggs,  $i9T;  Bidcwell,  Havdcn  & 
Co.,  $7118;  Jeffery  &  Bufton.  $830.  East  Ninth 
St.— Becliill  Bros.,  $287;  J.  Keating.  $24-5: 
Williams  &  Beggs,  $269:  E.  W.  Riner.  $272; 
Bidewell,  Hayden  &  Co.,  $2(i8;  Jefferv  & 
Bufton,  $272. 

The  Hillsboro,  Ore.,  City  Council  adopted 
a  resolution  providing  for  tlie  construction  of 
a  complete  sanitary  and  storm  sewer  system 
covering  not  only  the  business  section  hut  the 
residence  district. 

Pennsylvania. 

•J«Bids  will  be  received  until  noon,  May  27, 
"by  Highway  Department,  Harrisburg,  Pa.,  for 
the  construction  of  a  sewer  in  Peffer  St.  from 
Front  to  Fourth  St.  W.  \V.  Caldwell  is 
Commissioner. 

•J-Bids  will  be  received  until  2  p.  m..  Mav 
26,  by  Board  of  Public  Works,  D.  E.  Tracy, 
Secy.,  Harrisburg,  Pa.,  for  the  construction  of 
a  terra-cotta  pipe  sewer  in  Front  St.  from 
Eagle  St.  to  Conoy  St.  Plans  and  specifica- 
tions are  on  file  at  the  office  of  the  board. 

^•Bids  will  be  received  until  8  p.  m.,  May 
31,  by  Charles  C.  Rambo,  Chairman,  Sewer 
Committee,  Norristown,  Pa.,  for  the  construc- 
tion complete  of  an  8-in.  vitrified  pipe  sani- 
tary sewer  on  the  east  side  of  Markiev  St. 
between  Beach  St.  and  a  point  100  ft.  nor'th  of 
Sterigere  St.  with  5  manholes,  flush  tanks, 
lamp  holes,  etc.  S.  Cameron  Corson  is  Bor- 
ough Engineer. 

4"Bid3  will  be  received  until  8  p.  m.,  May 
31.  by  Charles  C.  Rambo.  Chairman  of  the 
Sewer  Committee,  Norristown,  Pa.,  for  the 
construction  of  an  8-in.  vitrified  pipe  sani- 
tary sewer  on  the  east  side  of  Markley  St.. 
between  the  south  side  of  Beach  St.  and  a 
point    about    100    ft.    north    of    Sterigere    St.. 


with  .J  manliolo.  tiush  tank,  lamphole,  etc. 
S.   Cameron   Corson   is  Borough  Engineer. 

®The  contract  for  l)uilding  a  sewage  dis- 
posal plant  on  llar\ey  .Ave.,  in  Doylestown. 
Pa.,  has  been  awarded  tn  Julian  \V.  Solo- 
man    of    Philadelphia. 

®F.  J.  Eichenlauli  has  l>ecn  awarded  the 
contract  by  the  City  Council  of  Erie,  Pa.,  for 
the  construction  of  a  0-in.  sewer  connecting 
the  sewer  on  the  west  side  of  Mill  Creek  in 
East  14th  St..  with  the  intercepting  sewer 
which  is  in  French  St.  The  contract  was  let 
at  $4.5n  for  the  pipe  ;uid  $1.")0  for  the  man- 
holes. 

A  bill  has  been  introduced  at  Harrisburg. 
Pa.,  providing  that  tlie  slate  shall  bear  one- 
half  the  expense  of  installing  sewage  disposal 
plants  in  the  cities  and  towns  and  villages  of 
Pennsylvania, 

Plans  have  been  presented  to  the  Citv 
Council  of  Wcatlierly.  Pa.,  for  the  installa'- 
tion  of  a  Sewer  svstem  estimated  to  cost  $13.- 
000. 

South    Dakota. 

^•Bids  will  be  recei\eii  until  S  p.  m..  June 
•1.  by  City  Council.  Plankinton.  S.  Dak.,  for 
the  construction  of  a  sanitary  disposal  plant 
for  sewage  now  emptied  from  the  main  sewer 
into  a  small  creek.  C.  E.  Gnodlad  is  City 
.Auditor. 

.\n  bids  received  Ma\-  l-".  by  F.  W.  Rav- 
niond.  City  .\uditor,  .\lierdeen',  S.  Dak.,  for 
the  construction  of  anproxiniately  1.430  ft. 
of  8-in..  -1311  ft,  Lif  12-in  ,  ;ind  furnishin,y-  live 
u'anholes.   were   reiectcl 

Tennessee. 

•J«Bids  will  111-  rroeived  initil  M;iy  27.  by 
Mayor  and  Board  of  .\ldcrmen,  Erwin.  Tenn.. 
for  the  construction  of  a  system  of  domestic 
sewers.  Plans  and  specifications  can  be  ob- 
tained  of   the   City   Auditor,   O.   E.    Bogart. 


Washington. 

®It  is  reported  that  the  City  Commission- 
ers of  Spokane,  \\'ash..  have  awarded  the  fol- 
lowing contracts  for  sewer  work :  G.  Burgie 
at  $7,800  for  a  sewer  on  Sheridan  St.  and 
Fifth  .'\ve.  from  270  ft.  south  of  Harston  to  70 
ft.  east  of  Hatch;  James  C.  Broad  at  $5,765 
for  a  sewer  in  alley  between  Mansfield  and 
Montgomerv.  Wall  to  Northwest  Blvd.;  J.  L 
Wood  at  $3,620  for  a  sewer  in  Garfield  St. 
from   flartson  to  Fifth  Ave. 

A  petition  has  been  filed  with  the  City  Com- 
missioners. Spokane.  Wash.,  for  a  sewer  in 
.\rthur  St.,  26th  to  20th  ;\ves. ;  in  2::1th  Ave., 
Garfield  St.  to  a  point  360  ft.  east  of  Perry 
St.;  in  28th  .\ve.,  .Vrtbur  to  Ivory  Sts.,  and 
in  27th  Ave..  .Arthur  to  Ivory  Sts. 

.\  resolution  has  been  passed  by  the  City 
Commissioners  of  Spokane.  Wash.,  calling  for 
plans  for  a  sewer  in  16th  Ave.,  from  Perry  to 
Crestline  St.  Plans  w-ere  also  ordered  for  a 
sewer  in  .Art  .Ave..  Chandler  St.,  to  a  point 
32'i   ft.   west   of   Chandler  St. 

Wisconsin. 

The  B'iard  of  Public  Works  of  Racine, 
Wis.,  has  decided  to  advertise  for  bids  for 
sewer  construction  on  the  following  streets : 
High  St..  Marquette  St.,  Deane  Blvd.,  West 
Blvd..   Lincoln    .Ave..   Green    St..   Gertrude   St. 

The  Board  of  Public  Works  of  Fond  du 
Lac.  Wis.,  has  decided  to  advertise  for  bids 
on  sanitary  sewers  to  be  built  from  Emma 
to  Ruggles  St.  on  Hickory,  from  Rees  to 
Merrill  on  Marquette,  and  from  Boyd  to 
13th  St.  on  South  Park  Ave.;  for  the  exten- 
sion of  the  Ninth  St.  sewer  east  to  Marr ; 
for  the  construction  of  a  storm  sewer  on 
Third  St.  east  of  Park  .\ve.,  and  for  the  con- 
struction of  a  bridge  across  the  de  Neveu 
Creek. 


BUILDINGS,   DOCKS,   DREDGING,   SUPPLIES,  ETC. 


California. 

.Advices  from  Nev;ida  City  state  that  the 
Nevada  Count.v  Deep  Drainage  Tunnel  Co. 
plans  to  run  a  tunnel  three  miles  long,  tappin.g 
the  mining  depths  at  1.050  ft,,  to  drain  ail 
the  mines  in  the  district.  The  tunnel  as  pro- 
jected, will  run  from  tlie  South  Yuba  River 
at  a  point  near  Jones  li.ar  toward  the  Cham- 
pion mine.  Connections  will  be  made  with 
other  shafts  throu.gh  drifts  and  crosscuts  tap- 
ping either  the  sunqis  or  pumping  levels  of  all 
the  deep  mines.  The  coTnp;my  includes  F.  J,  J. 
Sloat,  manager  of  the  Mountaineer  mine,  .Ar- 
thur W.  Hoge  of  the  Cassidy.  Montana  and 
Fairview  mines,  Fred  M.  Miller,  a  civil  and 
mining  engineer,  formerly  man;iger  of  the 
Gaston  mine;  W.  H.  Martin,  a  foundryman 
and  extensive  mine  owner.  Dr.  L.  W.  Hays, 
president  of  the  Nevada  county  promotion 
committee,  D,  E,  IMorgan,  CMshier  of  the  Citi- 
zens bank.  George  W.  Downey  is  the  pro- 
moter of  the  company, 

Colorado. 

^Bids  will  be  received  until  noon,  June  15. 
by  Board  of  Capitol  Man;igers.  Denver.  Colo., 
for  work  on  the  Colorado  State  Museum. 
Plans  and  specifications  are  on  file  at  the 
office  of  F.  E.  Edbrooke.  Opera  House  Bldg., 
Denver,  Colo. 

An  additional  appropriatimi,  probably  $200.- 
000,  will  be  asked  of  Congress  with  which 
to  complete  the  reclamation  work  in  Im- 
perial valley.  Work  on  the  Colorado  dam 
has  been  suspended  until  after  the  spring 
floods,  but  will  be  resumed  when  the  water 
subsides.  It  is  stated  that  estimates  show- 
that  the  appropriation  under  which  the  work 
has  been  carried  on  so  far  will  fall  short  of 
the  amount  necessary  for  completion, 

Delaware. 

•{•Bids  will  be  received  until  11  a,  m.,  !\Iay 
29,  by  Lieut,  E.  A.  Stockton.  Jr..  quartermas- 
ter,   Fort    DuPont,    Delaware    City,    Del,,    for 


constructing  an  addition  to  the  post  hospit;il 
at  Fort  du  Pont,  Del. 

The  followin.g  bids  were  received  May  15 
by  Maj.  R.  R.  Raymond.  L".  S.  Engineer, 
Wilmington,  Del,  for  dredging  Appoquini- 
mink  River.  Del.  River  &  Harl)or  Improve- 
ment Co.,  Phildelphia,  Pa,,  12,8  cts.  per  cu. 
yd. ;  Rickards  Dredging  Co..  Philadelphia, 
Pa„  13.8  cts.  per  cu,  yd,  .About  $5.10il  is 
available  for  the  work. 

Following  bids  were  received  Ma\-  11  bv 
Maj.  R.  R.  Raymonil,  U.  S.  Engineer.  Wif- 
minfton.  Del.,  for  dredging  in  Murderkill 
River.  Del.  :  Rickards  Dredging  Co..  Phila- 
delphia, Pa.,  9.S  cts.  per  cu,  yd.  place  meas- 
urement;  River  &  Harbor  Improvement  Co., 
Philadelphia,  Pa..  13.4  cts.  per  cu.  yd.  place 
measurement.  .About  $13,500  is  ;ivailable  for 
the  work. 

District  of  Columbia. 

^•Bids  will  be  received  until  10  :30  a.  m..  June 
15.  by  Capt.  F.  C.  Boggs,  general  purchasing 
officer.  Isthmian  Commission,  Washington,  D. 
C.  for  furnishing  under  canal  circular  633, 
trunions,  line  material,  including  insulators, 
copper  wire,  copper  sleeves,  cross  arms  and 
pins,  galvanized  braces,  bolts  and  washers, 
kitchen  titensils,  .glassware,  dishes,  spoons, 
counter  scales,  cooks'  aprons,  towels,  oilcloth, 
etc. 

•{•Bids  will  be  received  until  noon,  May  29, 
by  chief  of  ordnance.  War  Department,  Wash- 
ington, D.  C.  for  painting  roof,  interior  walls 
of  second  floor,  partitions,  woodwork  and 
window  frames  .and  sashes,  shelters,  etc. 

Florida. 

•{•Bids  will  lie  received  until  11  a.  m.,  June 
1,  by  constructing  quartermaster,  Fort  Bar- 
rancas, Fla.,  for  the  construction  of  a  cap- 
tain's quarters  at  Fort  Pickens,  Fla. 

^Bids  are  asked  until  noon.  June  3,  as 
noted  in  our  Inst  issue,  liy  Capt.  Geo.  R. 
Spalding.  L'.  .^  Engineer,  Jacksonville.  Fla., 
for    dredging   in    Indian    River.    Florida       The 


,ire;i  to  be  dredged  extends  from  the  south 
end  of  Great  Pocket,  through  a  mangrove 
sw;imp,  to  Pecks  Lake.  The  total  length  of 
the  cut  is  6,150  ft.  of  which  5,700  ft.  is 
through  the  swamp,  and  450  ft.  through  mud 
flats  from  the  ed,ges  of  the  swamp  to  the  4- 
ft.  contours  in  Great  Pocket  and  Pecks  Lake. 
The  cut  will  be  40  ft,  wide.  The  estimated 
yardage  is  S2,0ii0  cu,  yds.,  the  material  being 
mud,  sand  and   shell,. 

Bids  were  opened  Alay  12  by  Capt.  Geo.  R. 
Spalding.  U,  S.  Engineer,  for  dredging  in  the 
St.  John's  River  below  Jacksonville,  Fla.  The 
lowest  bidder  and  probable  contractor  for  the 
work  is  the  Bowers  Southern  Dred.gin.g  Co., 
Galveston.  Tex.,  at  10.4  cts.  per  cu.  yd.  The 
area  to  be  dred.gcd  extends  froin  a  point  op- 
posite Fulton,  about  five  miles  above  the 
mouth  of  the  river,  to  the  lower  end  of  Trout 
Creek  Shoal,  a  distance  of  about  10  1-3  miles. 
The  work  to  be  done  is  to  dredge  a  channel 
having  a  bottom  width  of  300  ft.  in  the 
straight  reaches  and  varyin.g  widths  at  the 
turns.  The  depth  to  be  obtained  is  30  ft.  at 
mean  low  water.  The  channel  at  the  turn 
opposite  Browns  Creek  will  lie  made  400  ft. 
wide.  The  increased  width  will  extend  about 
3,000  ft.  in  Browns  Creek  Cut  and  about  1,- 
000  ft.  in  St.  Charles  Creek  Cut.  The  chan- 
nel opposite  Dames  Point  will  be  made  600 
ft.  wide  for  a  distance  of  about  4,0(10  ft.  It 
mav  be  required  to  increase  the  width  for  a 
distance  of  about  1.000  ft.  at  the  intersec- 
tions of  New  Berlin  Cut  with  St,  Charles 
Creek  Cut.  and  with  Dames  Point  Cut.  The 
total  estimated  quantity  of  material  to  be  re- 
moved under  the  project  is  5.486,200  cu.  yds. 
place    measurement, 

Georgia. 

^•Bids  will  be  received  until  3  p.  m.,  June  2. 
by  chairman  of  the  Street  Committee  at  the 
oflSce  of  R.  M.  Clayton,  chief  engineer  of 
construction.  .Atlanta,  Ga.,  for  moving  and 
readjusting    the    bnildin.gs    on   the    south    side 


4"  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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of    Mitchell    St.,    from    Elliott    St.    to    Dnviil  of   rock    from   (i   ins.   to    IJ   ins,   tliicU,   as   re-  land  cement  for  Keystone  Lock.  Bayon    Icclu', 

St.,  to  conform  to  the  new  line  of  said  street.  qnired,   evenly   and  compactly   laid.  La. 

jj   .  ^Hids  will  he  received  until  2  p.  m.,  .hwu-  (i.  Bids  per  cu.  yd.,  as   follows,  were  received 

.               AUcjnu.  1,^,  ocinimanding   oflicer,   Rock   Lsland   .\rsenal,  May  15  hy  the  U.  S.  Engineer,  New  Orleans, 

•{•Bids  will  he  received  initil  11  a.  m.,  June  :>.  111.,    for    furnishing    one    I'li-in.    heavy    single  La.,    for   furiiishing  and   delivering   10,0(1(1   cii' 

hy  constructing  quartermaster,  Boise  Barracks,  traverse   shaper.  yds.,  more  or  less,  of  stone  for  use  in  conncc- 

Idaho.    for    the    construction    of    one    cavalry  ^Bids  will  he  received  until  2  ]).  m.,  June  (!.  tioii  with  maintenance  of  jetties  and  auxiliary 

stable,    two    douhle    stahle    guard    and    shop  hy  connnanding  oHicer,   Rock   Island   .\rsenal,  works  at  South  and   Southwest   Pass.   .Missis- 

huildings  and  one  granary,  all   frame,  includ-  III.,    for    furnishing   one    induction    motor.  Mppi    River:      Oscar    F.    Barrett,    Cincinnati 

ing    plumbing    in    stable    and    electric    wiring  •J'l^i'ls  will  be  received  until  2  p.  m,  June  (i.  Ohio,   $3.-15;    Richard    M.    Murphy.    New    Or- 

and  h.xtures  in  stahle  and  stable  guard  build-  by   coninianding  officer.   Rock   Island   .\rsenal.  leans.    La.,   $3.74;    C.    C.    Iluthmacher     Grard 

ings  at  Boise  Barracks.  111.,    for    furnishing    three    Universal    shaping  Tower,  111.,  $3.75;   Eskald  &  .-Mexandcr,  New 

®Buls   were  opened   .-Xpril   27  hy   the   U.    S.  machines.  Orleans,   La.,  $3.7!):   A.   J.   Terrell,    Bessemer, 
Recl.am;ition   Service,   Washington,   D.   C,   for  •J'Bids  will  he  received  until  June  (!.  l)y  com-  .\la.,  f.  o.  h.  cars.  New  Orleans,  $1.00  per  toii 
furnishing   electrical   apparatus    for   the  Boise  manding    otlicer.     Rock    Island     .Xrsenal.     III.,  of   2,000   lbs.,   f.   o.   h.   harge,     New     Orleans, 
project.  Idaho.     Contracts  have  been  awarded  for  furnishing  one  ;!(l-in.  New  hcavv  high  duty  $2.15  per  ton  of  2.000  llis 
as    follows:      Allis-Chalmers   Co..    Milwaukee.  drill.                                                         '  MarvlanH 
Wis.,  three  alternator.s,  $17,700,  four  auxiliary  -j-Bids  will  he  received  until  2  p.  m.,  Imic  (1.  ividiyidiiu. 
transformers,   $1.2-10,      one     air     compressor,  hv  connnanding  officer.    Rock    Island   .-\rseiial.  ^Bids   will    be    received    until   11  :3o   a.    ni., 
$515:    Westinghouse    Electric      &    Mfg.      Co.,  111.,     for     furni.shiiig    one     Pratt    &    Whitney  J"'ic    1-.   by  Lieut.   T.   A.  Terry,  constructing 
three  transformers,  $5,400,  two  blowers,  $4t*0;  spline  milling  machine  complete.  quartermaster,    Fort    Howard.    Md.,    for    con- 
General    Electric   Co..   switchboard,   $3,.i4ii,   24  •{•Bids  will  be  received  until  2  p.  m..  June  (I,  structing  electric  light  plant  and  electric  light 
disc   switches,  $280;   six  circuit  breakers.  $1.-  by  commanding  oflicer.   Rock   Island   .Arsenal,  "ig   system. 

300,    supplies,    $47t),    two    lightning    arrestors.  III.,   for  furnishing  four  Hamilton   l(i-in.  slid-  Massachusetts. 

$•500.  ing^  head  drill  presses.  «f  Bids  will  be  received  until  2  p.  m.    May  2<3, 

Illinois.  +l>ids  will  he  received  until  2  p.  m..  June  0.  ]„.  goard  of  Harbor  and  Land  Commissioners, 

+Bids  will  be  received  until  2  p   m     hme  (i  ''^'  ci^mmandmg  officer,   Rock  Island   .\rsenal.  Boston.   Mass..   for  strengthening  and  extend- 

bv  commanding  officer.   Rock   Island  ^Vrsenal'  ^"-   for   furnishing  one   Lucas   p.nver   forcing  i„g   th^.    jetties    at    East    Bav    and    West    Bav 

111.,    for    furnishing    one    Cincinn.iti    "variable  '"""'    ^"-    '■   "-"'P^^ty    lo   tons    with   pressure  ^j   Osterville  in   the  town   of   Barnstable,  and 

speed  planer  ^^^^^'^  ""   "■■""  ^"  ''«   furnished   with  counter-  gt  Cuttvhunk  in  the  town  of  Gosnold.     Frank 

+Bids  are  asked   until   2  p.   m.,  June  8    as  ^'^V*  .'■"I'™!''''.'.'''-,              -      ,         ,.,     ,          ,,     ,  W.  Ho'dgdon,  131  State  House.  Boston.  Mass., 

noted    in    our   last    issue,    hv    Maj     C     Keller  +Bk1s    will    he    received    luitil    June     .,    by  is  chief  engineer  of  the  board. 

U.    S.    Engineer,    Safety    Bldg.,    Roek    Island  c^'"'"'""".''"?  °ffi"j-.  R°?k  Island   Arsenal.   111.,  Michifian 

III.,   for  the  construction   and   repair  of   dams  !"'  ■f"rmshuig  under  Circular  302,  one  indue-  IVllcmgan. 

•M-,ri  ali^ro  ,i,-^t„..(;^„ o  K,.f,..  ,„.,  u      1     T        T  tiou  uiotor,  poIsT  wound.  slip  ring  t\'pe.  ^Bids  are  asked  until  3  p.  m..  Tune  21,  bv 

and  snore  protections  between  Reads  Landing,  •  t>-  i        -n  i             -      i       T-i  .t              r         e  i^  i    r^    nt  t\    t               i      tt      c-      t-      • 

Alinn     inrl    Alm=     W'Jc  •   i,„.,„„„„   f  1  4*l*'ils  «'"  ^e  received  until  2  p.  in..  June  G.  Col.   C.   McD.   Townsend.     L^.      S.     Engineer, 

LviixviUe    W        be   veen   McGre^o^3  Di  '»•  commanding  officer.   Rock   Island   .Arsenal.  Jones    Bldg..   Detroit,    Mich.,    for   construction 

buq.^,    la..'  betw  en    Rock    iS^^  ? iT    ?nd  .'^ /-   '""-'""g  °-  -'''^-'   ^'''''-''   ''""'  "^ J-'^-   f^T  ^    ^ault   Ste.   Mane,   Mich. 

\ril,;,-af;no    Ti      -,^„,;„„  ^„o  f,  c  „f-          iV    i"  3M;-ft.   arm.  The   work  to  be   done  consists   m    furnishing 

.MUiCatme.   la.,  contiguous  to  Sections   10.   1*.  •  n-  i         -n    i              -      i        ^-i    -  ->,y  n                          i     ^     i  u             i            i-              » 

•^■>  -inrl  -^-^  ^f   PI;■,^  P,- > .1   T           D'         T  4»Bids    w-ill    be    rcccivcd    until    i  ;.!i'    p.    m.,  all    necessarv    plant,    labor    and    supplies,    and 

between  Lokukl-innd  Ham  ^'='>-  -'*•  ''^  ^'"''"-  Berscheid,  city  clerk.  Joliet.  building  the'  coTicrete  masonry  of  a  lock  and 

be  wee     Mu^cr    111     nul  r^^^^^^^  111.,  for  the  construction  of  concrete  retaining  a    portion    of    the   approaches     thereto,     with 

The  work  i^b.H^ni;,;?!,     ,ll             .    '  r  walls   along  the   property  lines   at   the   north-  pump   well,   tunnels,   etc..   including  the    furn- 

IiH  renlt  of  br,  d   t  Tl         I   H      '"""'TT''  ^^t  ^"^  Southeast  corners  of  Fifth  Ave.  and  ishing    of    cement    and    certain    reinforcement 

ana  repair  ot  brush  and  rock  dams  and  shore  r-     .          \           ^         ,-r  j     u     i    t  ^    <ti.i,i   „.,  *  i        ^  i         .    ^     i      i     -i»  •   ^         -  i 

nr/,f,.^t;„„o    .,f    ,„„i,    i„  „r.-        -      .u      M-     •  Eastern  Ave.     A  certihed  check  for  JliKi  must  ,-.nd  metal  parts -to  be  built  into  said  masonry, 

sin.;    RK.r    Lt^,   '°"'"«    '"    the    Missis-  be  filed  xvith  each  bid.  The    estimated   quantities   are   as    follows: 

^  PP'p,n\n  r        \v           ■       ^'"<^'"-    V"!";!'  ®Great  Lakes  Dock  and  Dredge  Co.,  Cham-        Excavation,    cu.    va. 2,000 

^     ..S"^      ,       r          ffl          •^'•""-     't'^.'^^'n^f^  ber    of    Commerce    Bldg..    Chicago,    has    been  Concrete.    Class   •■A"    in    lock    and    canal 

by   tie  contracting  oflicer  or  his  assistant.  The  a,,arded   the   contract    for   erecting  a   dock   on  cone  e^i^^'c -J'^'-B  ■■''eTse"w\«'e"- thin  ^ 

isht  o  ^11  Hh    "■""T  "1     '"(''"'''  ""'   ^"V"  the    north    side    of    the    main    ch^umcl    nf    the  ^  wal'lHexSusfve  ?f  cemen\ x'ti. ' -ds"  .'."  35.000 

shnig  of  all  labor  and  materials  necessary  for  Chicago   River  at   Orleans   St..   for  the  city  of       Dnning  rock  for  anchor  rods.  lin.  ft 26,000 

the  work  covered  by  the  contract.     The  loca-  rhi,-,So       rr,„trp,-t    nri,-*.    is    <l;->-i(iii       V\,\    r,.         Portland  cement,  delivered,  bbls 215,000 

tions  of  work  are  as  follows:  Between   Reads  £.;'ed"  AnrH   i  -^ '™"  and  steel  delivered  and  placed. 

T  .,„j;. ,j     M„          \             ,.           -11,       c^,n  ceivea   April  f<.                                                                          Square   cold-twistetl  steel   bars,    tons 3So 

Landing   and    Alma.— .•\niount    available,   $40.-  Anchor  rods  in  rock,  with  nuts  and  square 

000,  including  cost  of  superintendence  and  in-  Iowa.                                                  plate   wasliers.    tons 215 

spection :   probable   operations  commencing   at  •  „■  ,        -,,  ,             -      ,       ,-,   ,              ,,       -,.,        Wire   cloth,    tons ... ...............       150 

tT     J     -r        ,•              ,    '             ,.         ,             .     -^  •{•Bids  wi     be  received  until  2  n    m     ^  av  '^0  Miscellaneous  iron,  steel  and  castas,  tons         35 

Reads  Landing  and  proceeding  down   river  as  k^    ,rhool    Wd    of    the  ^^^1^^^^^^  Sheet    lead.    etc..    waters,     delivered    and 

far  as  funds  will  permit.     Between  Genoa  and  ^J-    school    board   ot   the   district   ton nship   ot          placed,    tons :!0 

Lvnxville Amount      available       $40  000       in  ^lO"^  i"   Clay  county,  la.,  at  the  ottice  ot   the  Alternative  concrete  made  with  limestone  ag- 

eluding    cost    of    superin'tendence    and    insoec-  S^o/"'!;'^^^^^^^^ ^fo.^'the^LmtrZ^^^^  Sals' ••^C,"    when    substituted    for    Class 

tion.      Probable    operations    between    DeSoto  l?"°l    ^"''    material    tor    the    construction    ot           ..^„   ^^    ^^^ joq.ooo 

and    Lansing.      Between    McGregor    and    Du-  ?  school  houses  in  said  township.     J.  .\.  King  Class,  -D.-    when    substituted    for    Class 

h„que.-Amo„nt    available.    $.SO.O0O     including  .^   ^^/^-^  ,':     ^^^.J-^ts    la     is  to  build  an  T^ie    Muif-O^SuIlivan   Dredge 's' bock'tr 

cost  of  superintendence  and  inspection^  Prob-  elec  ric    iT "h      pfant    sS^e "    his            me  Port   Huron,   Mich.,  submitted   the  lowest   bid 

able   operations    in   vicinnies     of      McGregor.  j^^'e  ,  onds     SllOf^O)   ha™    been    oil  to   Col.   C.   McD.  Townsend,   U.   S.   Engineer, 

Cassvile  and  Dubuque.   Between  Rock  Island  ''"'"'^  'vU.        )   na\e                 i<i.  ^^^^^   ^           Detroit,   Mich.,   on   Mav   1-5,   for 

and    .Muscatine.— Amount     available,     $80.0iio.  Kansas.  dredo^in"-   Clinton   River.   Mich, 

including  cost  of  superintendence  and  inspec-  =»    = 

tion.     Probable  operations  between   Rock   Isl-  •^Blds  will  he  received  until  3  p.   m..  June  Missouri. 

and    and    F.nirnnrt       Spctinns    1  (i    to    '^-^     Flint  2(i.  by  James  Khox  Tavlor.   fupervisin'4  archi-  f -d- i         -o   i               -       i         »-i    n                  r 

„      .          r airport.      Elections    in   to   •:>_.    runt  ■     -f  J                             -       ■       '         .     •-•  ^Bids  will  be  received  until  11  a.  m..   Tune 

Creek-Iowa   River   T,evee.— Amount   available.  U-ct.    Treasury    Department,    Washington.    D.  ,^  »^^^.  ^^         Stanle-  H    Ford    q-iarterm.aster 

$11,-500.  including  cost  of  superintendence  and  C      for    the    construction    complete,    including  Je'fferson    Barracks."' Mo.,    for  '  furnishing   and 

inspection.      Operations    to    consist    of    shore  pluml'i'ig.  ,?as  piping,  heating  appar.-itns.  dec-  ^^gta,,;,^^   ;„   th^    new   mess   hall   heatin-  and 

protection    (about    l.duO   li„.    ft.)      in      Huron  trie  conduits  and  w-iring  and    ighting  hxtures.  eooki'V "\npara^^^^ 

Slough  contiguous  to   Sections  10  and   17.  and  of  the   U.   S.   Post  Othce  at  Clay  Center.   Ran.  =      it 

shore   protection    (about  3.000  lin.   ft.)    above  Kentucky.  New   Hampshire, 

head  of  O'Connell  Sloush,  contiguous  to  Sec-  ,  „.  ,        .                   .            '  •^Bids  will  be  received  until  11   a.  m.,  June 

tions  32-33.     Between   Keokuk  and   Hannibal.  ^bids  will  be  received   until   noon,  junu  (i.  ],,   |,y  j^    q    Hollyday,  chief  Bureau  of  Yards 

— Amount  available.  $75,000.  including  cost  of  ''.v     Kentucky    State     Board    of     Control     for  and    Docks,    Navy    Department.    Washington, 

superintendence  and   inspection:   probable  op-  Charitable    Institutions,    at    Central    Kentucky  p     q^    for   a   "ranite   block   quay   wall   e.xteii- 

erations  commencing  at  Keokuk  and  proceed-  -■Asylum  for  the  Insane,  Lakeland.  Ky..  for  the  ^ion   at  the  navy  yard   at   Portsmouth.   N.   II. 

ing  down   river   as   far  as    funds   will   permit.  equipment    of   three   water   tube    boilers    with 

Between  Hamburg  and  Cap  an  Gris.— .-\mount  stokers   of   the   underfeed   plunger   type.     A\-  New  York. 

available.  $100,000.  including  cost  of  superin-  ''ert  Scott  is  president  of  the  board.  i^Bids    will    be    received    until    May   2(1.    by 

tendence  and  inspection.     Probable  operations  Louisiana  *-ol.  W.   M.  Black,  U.   S.  engineer.  710  ,\rmy 

in    vicinity    of    Stag   Island.      The    dams    will  '  I51dg.,   New   York  City,   for  dredging  in   Sau- 

consist  of  brush  made  into  fascines  and  load-  ^Rids   will  be  received  until  11  a.  ni..  .May  gerties  Harbor,  N.  Y. 

ed  with  rock.  The  fascines  may  be  laid  singly  24,  by  Lieut.  Col.  Lansing  H.  Beach.  U.  .S.  ^Bids  will  be  received  until  3  p.  m..  June  5, 
or  in  mats,  except  in  places  where  the  water  engineer,  .325  Custom  House,  New  Orleans,  by  Board  of  Contract  and  Supply,  .-\lbany, 
is  over  2  ft.  deep,  when  they  must  be  made  La.,  for  furnishing  sand  and  gravel  for  Key-  N.  Y..  for  alterations  to  School  No.  17  in 
into  mats.  The  shore  protections  will  con-  stone  Lock,  Bayou  Teche,  La.  that  city.  Proposals  will  be  received  in  two 
sist  of  a  layer  of  fascines  made  into  mats.  •|«Bids  will  be  received  until  11  a.  in..  May  ways,  viz:  1.  Bids  for  the  entire  work,  in- 
sunk  at  the  foot  of  the  slope  of  the  bank,  24,  by  Lieut.  Col.  Lansing  H.  Beach,  L'.  S.  eluding  all  branches.  2.  Separate  bids  for 
extending  out  into  the  river  and  up  the  slope  engineer,  325  Custom  House,  New  Orleans.  (a)  all  the  work,  except  the  heating;  (h) 
as   far   as  m;iy  be  necessary,  with   a  covering  La.,   for   furnishing  about  7,250  barrels    Port-  heating   work. 

•1*  indicates  work  now  open  for  bi(3s.     ®  indicates  a  contract  let  recently. 
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®The  Robbins-Ripley  Co..  .".n  Church  St., 
New  York,  has  been  awarded  the  cciiUract  for 
constructing  a  concrc'e  pier  at  F.lhs  Island. 
New  York  Harbor.  Tliis  pier  is  to  1)e  built 
entirelv  of  reinforced  concrete,  the  piling  be- 
ing L-*"  ins.  square  and  about  :!ii  ft.  long,  aiid 
will  be  composed  of  a  1— ■-' — 1  mixture,  in 
which  an  approved  waterprnoling  will  be 
used.  The  beams,  girders  and  deck  are  also 
of  reinforced  concrete. 

Ohio. 

^Bids  will  be  received  until  mion.  May  L'li. 
by  Director  of  Public  Safety,  Cincinnati,  O., 
for  the  necessary  labor  and  material  for  con- 
structing and  laying  gas  niaincs  to  connect 
main  buildings  within  the  grounds  of  the 
Branch  Hospital,  and  all  interior  pijie  htting 
required  for  connecting  gas  ai)i)liances  in 
use  within  the  main  buildings  at  said  institvi 
tion.  located  near  Greenley  .-\ve.  and  intersec- 
tion of  Gurley  road.  Price  Hill,  in  accord- 
ance with  plans  and  specifications  at  the  office 
of  the  Director  of  Public  Safety.  E.  P. 
Durr  is  secretarv  Department  of  Pulilic 
Safetv. 


Cofferdam.    IG-ft.... 

t'offertiam.    lu-fi 

Comn>on  exeavatidii 
Ilock  excavation  . . . 
Iirilling  bolt    holes. . 

Fill     

itipraj)    

Reinforeed    eoiier*  le 

Stone  pavinK    

Round  piles 

Sheet  piles   

Oak    timber    

Concrf-te  (solid  con 
Concrete  (artIiPd-\' 
tion)  alternaiivc 
Concrete  paving  .  .  . 
Structural  steel  . . . . 
rteinforcing  rod 
Forj^ings    (ine. 

Bolts,    etc 

Iron   castings    . 
Steel    eastings 

Bronze   

Pipe.   S-in 

Pipe,  4-in 

Pipe.  3-in 

Pipe.  :;>,4-in 

Pipe.  2-in 

Tile  drain 


Pennsylvania. 


^Bids  w'ill 
9.  by  Col.  C, 
Philadelphia 


upwards 
■mplctcd. 


West   Virginia. 


\\\ 
W. 
It, 


-true 
■  id  c 
l)id.  . 


lion) 
onstr 


light-iron) .  . 


Lin.  ft. 

Lin.  ft. 

Cu.  vd. 

Cn.  vd. 

Lin.  ft. 
.  Cn.  vd. 
,  Co.  vd. 
,  Cu.  yd. 
,  Cu.  yd. 
.  Lin.  ft. 
.Ft.  B..M. 
.Ft.  B.M. 
.  Cu.  .vd. 

.  Cu.  yd. 
.  Cn.  yd. 
.  Pounds 
.  i'ounds 
.  Pounds 
.  l^oimds 
.  Founds 
.  Pounds 
.  Pounds 
.  Lin.  fl. 
.  Lin.  ft. 
.  Lm.  ft. 
.  Lin.  ft. 
.  Lin.  ft. 
.  Lin.  ft. 


4,120 

2111. .'iuO 

l.llOO 

100 

■IJ.lOd 

2,J."iO 

ISO 

210 

1.",,0(IO 

2:l2.llOd 

■;(;.r,oO 
so,(;oii 

70.000 

1,200 

:>it,r.oo 

20,li;0 

43,.''jOO 

7t,ir.o 

2?,4.70U 

17.5. ::oi) 

1.170 
300 

2,;wo 

1,020 

till) 

r.so 

860 


(1) 

S2.-..70 
11.00 

.GO 

2.."iO 

.70 

.42 

12.'oo 

r^.on 

..iO 

70.no 
100.00 

.">.40 

r..90 
7.. 70 

.075 

.04 

.07 

.01; 

.055 

.085 

2 '..50 
2.00 
1.50 
1.20 
1.00 
.50 


be  received  uutd   11  a.  m.,  June 
B.    Baker,  depot  quartermaster, 
Pa.,  for  furnishing  and  erecting 
in  place  at  that  depot  one  'iud-hp.  water  tube 
boiler. 

^Bids  will  be  received  until  noon.  May  2C), 
by  Joseph  F.  Hasskarl.  Director.  Department 
of  Wharves,  Docks  and  Ferries,  o't'i  Bourse 
Bldg.,  Philadelphia,  Pa.,  for  furnishing  and 
installing  one  U  cu.  y<l.  clam  shell  liuckct 
on  the  dredge  "Schuvlkill."  The  amount  avail- 
able for  the  work  is' $2,uuu. 

^Bids  will  be  received  until  3  p.  m.,  June 
27,  by  James  Knox  Taylor,  supervising  archi- 
tect. Treasury  Department.  Washington,  D. 
C.,  for  the  construction,  including  plumbing, 
gas  pipin,g.  heating  apparatus,  conduit  and 
wiring,  of  the  U.  S.  Post  Office  at  Gettysburg, 
Pa. 

Utah. 

®The  Merchants'  Light  &  Pow-er  Co.,  of 
Ogden,  which  has  recently  been  .granted  fran- 
chises for  the  lighting  and  power  in  the  city 
of  Cgden,  Utah,  and  which  has  also  obtained 
the  municipal  arc  lightin.g  contract,  has  .award- 
ed to  the  Falkenau  Electrical  Construction 
Co.,  017  Stock  Exchange  Bldg.,  Chicago,  111., 
the  general  contract  for  the  complete  installa- 
tion and  construction  of  this  .system.  The 
work  will  be  undertaken  immediately  and 
pushed  to  rapid  completion.  H.  A.  Strauss, 
Consulting  Engineer,  of  Chicago,  has  pre- 
pared plans  and  specifications  for  this  sys- 
tem and  is  now  engaged  in  making  the  neces- 
sary purchases  at  his  Chicago  office,  in  the 
Stock  Exchan.ge  Bldg. 

Washington. 

®The  contract  for  furnishing  the  stone  to 
be  used  in  the  continuation  of  the  work  on 
the  Grays  Harbor  jetty  has  been  awarded  by 
the  government  to  the  Hercules  Sandstone 
Co..  of  Tenino,  Wash.  I'nder  the  new  con- 
tract the  Hercules  Sandstone  Co.  agrees  to 
deliver  70d  tons  of  stone  per  d.ay,  the  first 
nt  South  .\berdeeu  where  it  will  iie  received 
■  '.  the  government.  For  the  next  and  suc- 
reding  seasons  the  company  is  to  deliver 
l,-'d(i  tons  daily.  The  Tenino  company's  bid 
was  $1.78  per  ton.  The  cniUract  will  amount 
.'Ciluii, 11(10    lufiire    the    work    is 


Bids  were  o|iened  May  In  by  .Mai.  F. 
\lstaetter,  C.  S.  Engineers.  Wheeling. 
\"a..  for  constructing  Lock  and  Dam  No. 
I  Ihio  River,  at  Woodland.  W.  Va..  as  noted 
in  our  last  isstie.  The  following  bids  were 
received;  (1)  .Missouri  \'allcy  Bridge  &  Iron 
Co.,  Leavenworth.  Kan.,  Ci)  The  Ohio  River 
Contract  Co.,  Evansville.  Ind..  (:!)  The  Dra\o 
Contracting  Co.,  Pittsburg,  Pa..  (4)  Sheridan- 
Kirk  Contract  Co..  Ciuciimati.  O..  (o)  T.  /\. 
Gillespie  O...  Pittsbur.g.  Pa.: 


Toial  

Total  of  alteiiiatv 


$SC2.091 
$S:;<i.S51 


(2) 

$J5.mO 

10.00 

.70 

3.00 

1.00 


IM.OO 

X.uO 

.60 

so.  00 

100.00 

6.25 

7.00 

S.OO 

.07 

.07 

.07 

.07 

.07 

.10 

.90 

3.00 

3.00 

3.00 

1.50 

1.50 


$?67.S 

jo.'i",,: 


(3) 

S21.00 

10.00 

.70 

3.00 

.50 

.40 

3.110 

10.00 

5.00 

.60 

60.00 

SO.OO 

6.00 

0.60 

6. Oil 

.06 

.06 

.06 

.06 

.06 

.OS 

.50 

3.C0 

2.50 

2.00 

1.50 

1.00 

1.00 

SSH4,77fi 
.SS73.176 


(4) 

$20.00 

9.25 

.60 

1.00 

1.00 

.40 

3.00 

15.00 

6.00 

.70 

70.00 

90.00 

5.,S5 

6.74 
10.00 
.065 
.055 
.07 
.0565 
.055 
.098 
.85 
1.59 
1.10 

^60 
.40 


(5) 
S;25.fi0 
14.00 

5.00 

1.00 

.50 

4.110 

15.00 

7.00 

.70 

110.00 

130.00 

6.6<t 

7.50 

7.00 

.07 

.05 

.05 

.05 

.05 

.10 

1.00 

2.00 

2.00 

1.00 

.60 

.60 

.60 


.$8-16. 9S9    $1,009,665 
$S67.279    SI. 002, 705 


The  following  bids  were  received  .May  17 
by  Maj.  F.  W.  .\ltstaetter.  U,  S.  Engineers. 
Wheeling,  W.  Ya.,  for  constructing  Lock  and 
Dam  No.  I'u.  Ohio  River,  near  Belleville,  W. 
\'a.  ;  (  1  )  Sheridan-Kirk  Contract  Co.,  Cin- 
cinnati. O..  (2)  The  Dravo  Contracting  Co.. 
Pittsburg,  Pa.,  (■''1)  The  T.  ,\,  Gillespie  Co.. 
Pittsburg,  Pa..  (4)  The  Ohio  River  Contract 
Co.,    Evansville,    Inil,  : 

Cofferdam.     Id-ft Lin.  ft. 

Cofferdam.     10-ft Lni.  It. 

Common  excavation   Cu.  y(  . 

Rock    excavation    Cu.  yd. 

Fill ;,"•  y}- 

Riprap     • ','■'■  >'o- 

Stem    paving   Cu.  .va. 

Round   piles    iv'";,  Vr 

Sh.-et  piles  Ft.  b.M. 

Oak  limbei    ^J-  '^•'■"■ 

Reinforced   concrete   Cu.  .vii. 

Concrete   (solid    eonstrnetioni Cn.  \a. 

Concrete    (arched-void    conslrneliim  1    al- 

ternative  bid    cu.  yd. 

Concrete  pavina   ^u.  ><i. 

Structural   steel    J,"""' f^ 

Reinlorcing   rods    1  oniicis 

Forgings  (including  wrouglu  non) 1  oum  s 

Bolts,  etc 1  ouiiiib 

Iron  castings    1  oiun  s 

Steel   i-astings    1  oun.  s 

Bronze    , ['i',""n 

Pipe.    5-in j'"'    ,  ■ 

Pipe.    4-in Yin       ' 

Pipe.    3-in |^!"-  J.  • 

Pipe.    aVs-in L.M.  t  . 

Pipe.    2-in ^     •' 

Tile  drain    -^  "    "■ 

Total  of  bid 

Total  of  allei  native  bid 


Concrete  pavihs.   cu.    yd.s ''-'Oo 

Structural    steel,    lbs ^H''  In^ 

Reinforcing   rods,    lbs ;.',■-!; 

Forgings    (including   wrought   iron),   lbs...   ..3,300 

B.1U.S,      etc.,      lbs n-n'-'lnli 

Iron    castings,    lbs 2^0.200 

Steel    castings,    lbs ^^hi"'^ 

Bronze,     lbs 'I'-i 

lipe.    5-in..    liu.    ft ■>'" 

Pipe.    4-in..    lin.    ft —'j'^ 

I'ipe.    3-in..   lin.    ft l."-'" 


•I-Bids  are  asked  until  II  a.  in..  June  "i. 
as  noted  in  our  list  issue,  liy  Mat.  b  \\  . 
.Mtstaetter.  U.  S.  Enguieers.  Whcelmg.  \\. 
Ya..  for  constructing  Lock  and  Dam  No.  bi, 
Ohio  River.  The  site  for  the  work  is  111  the 
Ohio  River,  near  New  M.artiusville,  W.  Ya. 
The  Ohio  River  Division  of  the  H.  &  O.  R. 
R.  iiasses  the  site  on  the  West  N'lrginia  side 
at  a  distance  of  about  Mid  ft.  from  the  river, 
and  New  Martinsville  station  on  that  road 
is  about  one  mile  above  the  site.  'I'he  work 
to  be  done  is  constructing  lock,  guide  walls, 
river-wall,  power-liousc.  the  dam.  (including 
the  navigable  iiass  and  the  bear-trap  and 
Chanoiiie'wiers)  and  the  abutment:  and  grad- 
ing and  paving  the  esplan,-ide  and  the  bank 
ba"k  of  the  aiiutineiU,  Trestles  and  wickets 
with  horses  and  props:  the  lock  gates,  oper- 
ating machinerv  fiU'  the  lock  valves  and  gates. 
The  following  is  the  estimate  of  ipiantities  ; 

4,270 

l,5oe, 

.  ..mmon  exeav.-Oion.   cu.  yds 1^4 

Uock    excavation,    cu.    yds 

Fill,    cu.    yds 

Ril>rap.    cu.    yds 

Stone  paving,   cu.    yds 

i;<iund  piles,   lin.    ft 

Sheet   piles,   M.   ft.    B.    .M 

Common  timber.  M.  ft.  B.  M 

Oak   timber,   M.    ft.    B.   M.... 

Reinforced    concrete,    eu.    yds 

Concrete    (soliil   eonstrnetioni.    eu.    yds... 
Concrete    (arched-void    construction  1    (al- 
ternative  bidi,    cu.    yds 


(1) 

I  2  1 

(3) 

(4) 

1.240 

$20.00 

J21.00 

$25.00 

$25.00 

1.500 

5.011 

10.00 

15.00 

12.50 

11  i. 300 

.60 

.65 

.60 

.70 

1.000 

1.00 

3.00 

4.00 

3.50 

37.200 

.40 

.30 

.30 

.50 

•'  670 

3.00 

3.00 

4.00 

3.50 

100 

6.00 

5.00 

7.00 

S.OO 

0  050 

70 

.60 

.60 

.60 

1"9.000 

70.00 

60.00 

100.00 

SO.OO 

SO.OO 

SO.OO 

130.00 

100.00 

190 

12.00 

10.00 

15.00 

10.00 

57.800 

5.61 

6.00 

6.20 

6.50 

54.300 

6.00 

6.40 

6.70 

6.75 

1.800 

7.73 

0.00 

7.00 

8.00 

917.900 

.065 

.06 

.07 

22.100 
5"'  450 

.055 
05s 

.06 
.06 

.07 
.07 

.07 
.07 

74.700 

.055 

.(Hi 

.07 

.07 

■>  17.500 

.055 

.06 

.07 

.07 

180.200 

.098 

.08 

.10 

.10 

1  170 

.85 

.50 

1.00 

.90 

400 

1.59 

3.00 

2.00 

2.00 

■'  550 

1,10 

■'  50 

2.00 

2.00 

1  O'MI 

2.00 

2.00 

2.00 

190 

580 

.(01 
.40 

1.50 
1.00 

2.00 
2.00 

1.50 
1.50 

S60 

1.00 
8686,343 

1.00 

•'•"> 

$653,825 

$71S.041 

$774,564 

$6.55.367 

$687.1163 

$753,491 

$765.3.89 

h..    lin.    ft 

190 

lipe.    "'-in 

.    lin.    ft.. 

580 

Tile  drain 

lin.   ft.  . . 

860 

Canada. 


June 


Sing, 
llldg.. 


Cofferdam.   16  ft.. 
Cofferdam.    10    ft. 


lin.   ft. . 
liu.    ft. 


60 

1.0(111 

:;2."iio 
2.:',oo 

250 

6.750 

95.000 

:i.ooo 

68.000 

ISO 

65,500 

"11,60" 


^•Bids  will  be  received  until  t  D, 
ll',  by  K,  C.  Desrochcrs,  secretary.  Department 
.if' Public  Works,  Ottawa.  Out.,  for  construct- 
ing wharf  .and  stoiie  ap|iroach  at  Beauinans, 
l.iwnship  of  Monck,  Muskoka,  Province  of 
Ontario.  Plans,  siiecilicatious  and  form  of 
c..iuract  can  be  seen  and  forms  of  tender  ob- 
tained at  the  department,  at  the  offices  of  J.  G. 
district  engineer.  Confederation  Life 
Toronlo.  but..  11.  J.  Lamb,  district 
engineer,  L.md.ui,  Out.,  II.  J,  Lamb,  district 
cation  to  the  |iosttnaster  at  Beaumaris.  Mus- 
koka,   Out, 

4-Bi(ls  will  be  received  until  !  p.  tn..  .May 
•id.  by  R.  C.  Desrochcrs.  sccret:iry.  Department 
(if'  Public  Works.  Ottawa.  Out.,  for  dredging 
re()uired  at    I'.clleville.  Out. 

^.Bids  will  be  received  until  1  p,  m..  May  :'.l, 
by  R.  C.  Desrochcrs.  secretary.  Department  ot 
Public  Works.  Ottawa.  Out.,  for  the  con- 
struction of  an  addition  to  the  iiost  office 
building  al  Gan;iiio(iiie,  Onl. 

®W  II.  Lvlle.  Peterboi-o.  I  )nt,.  has  been 
awarded  the  contract  at  $4.4o(l  inr  construct- 
ing telephone  line  for  Huron  &  Kinloss_  niuiii 

cipal    teleplioue    system,    with    main    olti' 

Kiplcv.   Onl.      Bids   were   opened    ^L^y   ti. 


at 


4-  indicates  work  now  open  for  bids.      ®  indicates  a  contract  let  recently. 
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DAM,     HEAD-WORKS.     CANALS. 
TUNNELS.     ETC..     OF     THE 
SOUTH   SAN   JOAQUIN   IR- 
RIGATION  DISTRICT. 
Mantoca.  Snn  Joaquin.  Co.,  Cnl. 

May    16,     1911. 
Sealed    Proposals    or    Bids    will    bo    re- 
ceived by  the  Directors  of  tlie  South  San 
Joaquin   Irrigation   District   at   their  office 
in  Manteca.   Cal.,  up  to  10  o'clock  A.   M. 
of  the  l!Uh  day  of  June.  1911.  for  furnish- 
ing  the   materials    for   and    constructing: 
Contract-Division     1 
Contract-Division     2 
Contract-Division     3 
Contract-Division 
Contract-Division 
Contract-Division     . 
of  their  Irrigation  System  ;  and  said  Pro- 
posals or  Bids  will  be  opened  and  read  In 
public  meeting  at  said  office   immediately 
thereafter. 

Contract-Division     1     and     Contract-Di- 
vision  2  will   be  let  jointly   by   the  South 
San  Joaquin  and   Oakdale  Irrigation  Dis- 
tricts, and  will  be  paid  tor  as  follows: 
By  Bv 

S.  S.  J.  O.nk. 

Dist.  Dist. 

Contract-Division    1.  50%  50% 

Contract-Division    2.  about  SI  %   about  19% 
Contract-Divisions  3.  4,  5  and  G  will  be 
let  and  paid   for  solely  by  the  South  San 
Joaquin   Irrigation   District. 

Copies  of  the  Contract-Forms.  Specifi- 
cations. General  Plans,  and  Forms  of 
Bids  may  be  seen  and  furthei-  informa- 
tion obtained  at  the  following  places: 
Office  of  the  Directors.  Manteca,  Cal. 
Office  of  the  Chief  Engineer.  1315  Hum- 
boldt   Bank    Bldg..    San    Francisco,    Cal. 

Office  of  Engineering  Xews,  New  York 
and  Chicago. 

Office  of  Engineering-Contracting.  Chi- 
cago. 

Proposals  will  be  made  upon  Forms 
provided  therefor,  and  only  such  propos- 
als will  be  considered  as  are  complete, 
in  proper  form,  comply  w-ith  the  require- 
ments herein  stated,  and  are  offered  by 
parties  of  known  reputation,  experience 
and    responsibility. 

Proposals  for  the  construction  of  any 
or  ail  of  the  six  Contract-Divisions  wiil 
be  received  from  any  bidder;  but  the 
proposal  for  each  Contract-Division  must 
be  made  separately,  upon  a  separate  and 
distinct  Form  or  Blank. 

Each  bidder  will  be  required  to  deposit 
with  his  proposal  in  the  offices  of  the 
Directors,  as  security  for  the  execution 
by  him  (if  his  bid  be  accepted)  of  the 
contract  and  the  giving  of  the  required 
bond  within  fifteen  (15)  days  after  due 
notice  of  the  acceptance  of  his  bid.  certi- 
fied checks  payable  to  the  order  of  J.  S. 
Moulton.  Treasurer,  for  the  following 
amounts: 

With     the     Proposal     for     Contract- 
Division  1,  a  certified  check  for.  .  .$5,000 
With     the     Proposal     for     Contract- 
Division  2.  a  certified  check  for..    1.000 
With     the     Proposal     for     Contract- 
Division  3.  a  certified  check  for.  .    1.000 
With     the     Proposal     for     Contract- 
Division  4.  a  certified  check  for.  .    1.000 
With     the     Proposal     fcr     Contract- 
Division  5.  a  certified  check  for..    1.000 
■V\'ith     the     Proposal     for     Contract- 
Division  6.  a  certified  check  for.  .    1,000 
The    Bidder    to    whom    the    Contract    for 
any   Contract-Division   is  awarded  will   be 
required    to   give   an   approved    bond,    with 
two    approved    .securities    or    an    approve'! 
Surety  Company,   for  twenty-five  per  cent 
(25%  )     of    the    amount    of    his    contract, 
conditioned    for    the    faithful    performance 
and    completion    of    the    Contract. 

Contracts  will  be  awarded  to  the  lowest 
responsible    bidder— or    if    considered    by 


the  Directors  for  the  interest  of  the  Dis- 
trict all  bids  may  be  rejected.  Should 
bids  for  all  six  of  the  contracts  be  re- 
ceived from  a  single  bidder,  and  should 
the  aggregate  amount  of  such  bid  be  less 
than  the  sum  of  the  lowest  bids  received 
from  separate  bidders ;  then  in  sucli 
event  preference  will  be  given  by  the  Di- 
lectors  in  awarding  the  contracts  to  the 
single  bidder  on  all  six  contracts. 

The  various  contracts  must  be  entirely 
completed  at  dates  not  later  than  the  fol- 
lowing : 

Contract-Division  No.  1,  March  31,  1912. 
Contract-Division  No.  2,  March  I,  1913. 
Contract-Division  No.  3,  March  1,  1913. 
Contract-Division  No.  4.  March  1.  1913. 
Contract-Division  No.  5,  March  1.  1913. 
Contract-Division  No.  G.  March  1.  1913. 
.\nd  Bids  will  be  received  contemplating 
the  completion  of  the  work  of  the  various 
contracts  at  above  dates. 

The  works  to  be  constructed  under 
these  Contracts  are  as  briefly  described 
below  : 

Contract-Division   1  — 

.'V  concrete  Diversion-Dam  about  450 
ft.  long  on  crest  and  of  about.  73  ft. 
maximum  height. 

Concrete  Head  and  Regulating- Works 
to  Canal. 

The  quantities  are  shown  in  detail  in 
the  Specifications :  and  are  very  roughly 
as  follows : 

Concrete,     about S.4  00  cu.  yds. 

Eartli  and   Rock  Excavation. 

about     12.000  cu.  yds. 

Steel    in    Concrete,    about.  .  .         5.'>  ton.'s. 

Etc..    Etc. 

The  total  amount  of  this  contract  will 
be  roughly  about   $100,000. 

Contract-Division   2 — 

A  Conduit  about  3.6  miles  long  of  open 
canal  and  tunnels,  along  the  canyon  of 
the  Stanislaus  River,  mainly  slate  rock 
excavation  on  steep  side-.slopes.  Two 
tunnels  about  1,000  ft.  long  each,  one 
about  2,900  ft.  long,  remainder  open 
canal.     Entire  lengtli  lined  with   concrete. 

-•^bout  112.000  cu.  yds.  of  Excavation 
in  open  canal ;  etc.,  etc. 

Total  amount  of  this  contract  about 
$300,000. 

Contract-Division    3 — 

-■V  conduit  about  2.7  miles  long  of  open 
canal  and  tunnels,  in  foot-hills,  mainly 
hard-pan  excavation  in  deep  cut.s.  Four 
tunnels  only  9S0  ft.  in  aggregate  length, 
rfuiainder  open  canal.  Entire  length 
lined  with   concrete. 

About  ISO. 000  cu.  yds.  Excavation  in 
open  canal,  etc..  etc. 

Total  amount  of  this  contract  about 
$200,000. 

Contract-Division    4  — 

-\  Flume  about  14H  ft.  wide  by  9  ft. 
high  in  inside  dimensions,  and  about 
2.000  ft.  long,  carried  on  a  trestle  or  piers 
of  about  65  ft.  maximum  heiglit,  and 
about   3S  ft.   average  height. 

Bids  are  asked  both  on  a  Wooden  and 
on   a    Reinforced-Concrete   Structure. 

The  Wooden  Structure  would  contain 
approximately  : 

190    M    ft.    b.    m.    of   Redwood    Lumber. 

430  AI  ft.  b.  m.   of  Oregon  Fir  Lumber. 

25.000    lbs.    of    spikes,    bolts,    etc.,    etc., 
etc..    etc. 
and    would    cost    roughly    $30,000. 

The  alternative  Reinforced-Concrete 
Structure  would  contain  approximately 
0.700  cu.  yds.  concrete.  200  tons  steel 
bars.  etc..  and  would  cost  rouglily, 
$80,000. 

Contract-Division   5 — 

.\  conduit  about  3.9  miles  long,  of  open 
canal  except  one  tunnel  about  740  ft. 
long,  in  foot-hills,  mainly  hard-pan  ex- 
cavation, moderate  cuts. 

About  250.000  cu.  yds.  excavation,  alioiit 
60.000      cu.      yds.      embankment.      Tunnel 


and  embankments  (about  6.000  ft.  of  lat- 
ter)   lined  witli   concrete. 

Total    amount    of    this    contract    about 
$175,000. 
Contract-Division   6 — 

About  6.4  miles  of  open  canal,  no  tun- 
nels,   In    plain,    no    concrete-lining, 

.'i.bout  300,000  cu.  yds.  excavation, 
largely    hardpan. 

The  amount  of  this  contract  will  be 
roughly,    $130,000. 

Each  of  the  above  Contract-Divisions 
contains  auxiliary  structures,  such  as 
Drainage-Culverts,  Waste-Gates.  Bridges, 
Drops,  or  Siphons,  etc.,  etc. — all  of  which 
are  shown  with  quantities  in  the  Specifi- 
cations   and    Contract-Drawings. 

B.    A.    GOODWIN,    Pres. 
E.  N.   PIERCE.   Sec. 
Board    of    Directors    South    San    Joaquin 

Irrigation   District. 
EDWIN   DURTEA.   JR., 
M.  Am.  Soc.   C.  E., 
Chief    Engineer. 

The  Soutli  San  Joaquin  Irrigation  Dis- 
trict's System  will  be  built  by  funds  ac- 
quired by  the  sale  of  bonds.  The  District 
is  organized  and  the  bonds  issued  under 
tlie  Wright-Bridgeford  Act,  a  California 
Law  governing  tlie  organization  and  oper- 
ation of  Mutual  or  Citizens'  Irrigation 
Districts.  Such  Districts  have  the  status 
of  municipalities  and  are  administered 
by  a  Board  of  Directors  elected  by  the 
people.  The  districts  have  the  power 
to  issue  bonds  or  to  raise  money  by  di- 
rect taxation.  The  bonds  are  a  lien  upon 
the  lands.  By  the  law,  such  District 
Bonds  are  5  per  cent,  30-year  bonds,  re- 
deemed from  the  21st  to  tlie  30th  years. 
The  bonds  of  the  South  San  Joaquin  Ir- 
rigation District  have  been  subjected  to 
attack  by  a  Taxpayer's  suit,  in  wliich  the 
suit  was  won  by  the  District,  and  the  or- 
ganization .and  bonds  were  decided  by  the 
Court  to  be  lawful  in  all  respects.  The 
bonds  are  legal  investments  for  banks, 
trust  companies  and  State  Seliool  Funds 
and  have  the  same  legal  standing  in 
California   as    other   Municipal    Bonds. 

By  the  law^,  such  District  Bonds  cannot 
be  sold  for  less  than  par.  and  cannot  be 
used  in  (direct)  payment  for  construc- 
tion-work. Under  present  conditions  it  is 
very  difficult  to  sell  5  per  cent  irrigation 
bonds  at  par ;  hence  it  will  be  necessary 
for  the  successful  bidder  on  any  Division 
to  finance  his  Contract  by  finding  a  bid- 
der for  the  bonds  at  par  up  to  at  least 
the  amount  of  his  contract — and  to  com- 
pensate for  a  reasonable  discount  in  the 
bonds  by  increasing  his  unit-price  bids  by 
a    corresponding   proportion. 

The  area  of  the  South  Joaquin  Irri- 
gation District  is  71.050  acres.  The  total 
bond-issue  authorized  is  $1,875,000,  or 
$26.4  0  per  acre.  The  assessed  value  ot 
the  land  alone,  exclusive  of  ail  improve- 
ment.s.  is  $2,848,997.  or  $40.10  per  acre. 
The  present  market  value  of  the  land, 
exclusive  of  improvements,  averages  $85 
per  acre,  or  amounts  to  $6,039,000  for 
all  the  lands  of  the  District :  and  the 
market  value  will  be  two  to  three  times 
as  great  as  soon  as  the  irrigation-system 
is  completed  and  the  land  irrigated. 

The  present  population  of  the  District 
is  about  3,500,  and  the  value  of  its  agri- 
cultural and  viticultural  products  during 
1910  was  at  least   $2,500,000. 


Fort  Yellowstone.  Wyo.,  April  27.  19H. 
Sealed  proposals,  in  triplicate,  will  be  re- 
ceived here  until  12  noon.  May  31.  1911. 
and  then  publicly  opened,  for  furnishing 
labor  and  material  for  constructing  pip© 
line  from  Panther  Creek  to  point  near 
Rustic  Falls  for  Fort  Yellowstone  water 
system.  Information  furnished  on  appli- 
cation. Envelopes  containing  proposals 
to  be  indorsed  "Proposals  for  pipe  line" 
and  addressed  to  Constructing  (Quarter- 
master. 
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Backed  by  a 
eputation 


Scrapers  and  Grading  Plows  I 

Ask  any  contractor  of  large  experience.     He  will  teli  ymi  that  for  over  a  quarter  of  a  century  there  has  been  maintained 
a  reputation  for  largest  capacity  and  greatest  durability  for  the 

"Western"  Line  of  Wheeled   and   Drag   Scrapers   and   Grading   Plows 

The   rcTiSon   is   a  liu-tinu-s'  experience  in  actual  contract  work  combined  with  an  tx  tensive  nianufactur- 
ini?  experience  and  every  niachiii  -  has  been  perfected  after  years  of  the  most  rigid  tests. 

Western  Wheeled  Scrapers,  the  pioneers  and  most  extensively  used,  characterized  by  square-shaped 
pans  bent  cold,  general  sturdy  construction  and  many  patented  e-xclusive  features.    Built  in  any  size. 

Western  Drag  Scrapers,  Chicago  Tongue  and 
U'cstern  Bucli  Scrapers. 

Western  Railroad  and  Township  Plows,  de- 
signed for  hardest  service  anil  proved  by 
many  years  of  use.  Any  size  from  2  to  16 
horse  power. 

Get  our  complete  catalog  of  Plows  and 
Scrapers  of  proved  quality. 

Western  Wheeled  Scraper  Co.,  Aurora, III., U.S.  A 


WATER    WORKS    AND    SEWER- 
AGE. 

Red    Springs.    N.    C. 

,Sealed  proposals  will  he  received  by 
the  Board  of  Public  Works  of  the  Town 
of  Red  Springs,  N.  C,  until  3  p.  m.,  June 
the  27th,  1911,  for  building  a  water  works 
iind   a    system   of  sewerage. 

The  water  works  will  embrace  fire- 
proof building,  return  tubular  boilers, 
steam  pumps,  clear  water  basin,  and 
about  S  miles  of  6  and  S-inch  cast  iron 
water  pipe  laying  with  hydrants  and 
\alves. 

Tlie  sewerage  will  consist  of  about  4^ 
miles  of  pipe  sewers.  8  inches  to  15  inches 
diameter,  and  appurtenances. 

Plans  and  specifications  will  be  on  file 
at  tlie  office  of  the  chairman  at  Red 
Springs,  N.  C,  and  at  the  office  of  the 
engineer  at  Durham,   N.    C. 

No  bid  will  be  considered  unless  ac- 
companied by  a  certified  check  for  5  per 
cent  of  the  bid,  but  not  less  tlian  $250.00 
as   an   evidence  of  good   faith. 

The  right  is  reserved  to  reject  any  or 
all    bids. 

B.    PEARS.-\LL, 


A 


W 


Chairman. 
TOWNSEXD. 

.Secretary. 


GILBERT   C.    WHITE, 
Engineer. 

Durham.    X.    C. 


ROADS. 

Sealed  bids  will  be  received  at  the 
office  of  the  Robertson  County  Pike  Com- 
mission, in  Springfield.  Tennessee,  up  to 
12  o'clock  noon,  on  Tuesday.  June  20. 
1911.  for  grading,  ditching  and  macadam- 
izing about  fifty  miles  of  public  roads 
in  Robertson  County.  Tennessee.  Plans 
and  specifications  may  be  seen  at  the 
office  of  the  Pike  Commission,  at  any 
time    after    June    first. 

JOSEPH     E.     WASHINGTON, 

Chairman. 
ED    S.    ECKLES. 

Secretary. 


BRIDGES. 

Rids  will  be  r<  r,.ived  until  12  o'clock 
r.oon.  May  22nd.  UiH.  by  F.  W.  Leed- 
ham.  County  Auditor.  Clinton  County. 
Clinton.  Iowa.  t'6r  County  Bridges  num- 
bers  one   (1)    to   seven    (7). 

Work  embracing  approximately  as  fol- 
lows : 

646    cu.    yds.    Excavation. 

537    cu.    yds    Concrete. 
15.985    lbs.    reinforcement. 

77n   lin.   ft.    Railing. 

R.    C.    HART, 
County    Surveyor. 


SEWERS. 

Sealed  bids  will  bo  received  by  W.  E. 
Hayes,  City  Clerk  of  the  City  of  Clin- 
ton, until  the  29th  day  of  iVIay,  1911,  at 
S  o'clock  P.  M.,  and  then  publicly  opened 
and  read,  foi"  the  constrtiction  of  main 
and  lateral  sowers  in  said  city,  consist- 
ing of : 

300   ft.    4.S-in.    2-iinK   Briol;   Sewer. 


500  ft. 

400  ft. 

1.343  ft. 

765  ft. 

1.088  ft. 


Brick  Sewer. 
Brick  SewoT 
Brick    Sewei-, 


4R-in.     in-ring 
4  2-in.    lt.,-rins 
30-in.    I'i-rins 
36-in.    pipe    sewer. 
30-in    pipe    sewer. 
2.452    ft.    24-ln.    pipe    sewer. 
1,544    ft.    20-in.    pipe   sewer. 
3.560    ft.    IS-in    pipe    sewer. 
2,993    ft.    15-in.    pipe   sewer. 
l''.5]5    ft.    12-in.    pipe   sewer. 
7.165    ft.    10-in.    pipe   sewer. 
5.513    ft.    10-in.    catch    basin    pipe. 
14,SS0  cu.   j-ds.    rock   excavation. 
76   manlioles. 
62    Catch    Basins. 
122    Inlet   Basins. 

Said  work  is  divided  into  four  C4)  dis- 
ti'icts.  "Work  to  be  commenced  by  June 
15th,  1911,  and  completed  by  Sept.  15th, 
1912.  Cost  of  improvement  to  be  paid 
for  by  special  assessment  on  abtitting 
property,  not  in  excess  of  special  benefits, 
balance,  if  any.  from  bonds  of  the  dis- 
trict issued  in  anticipation  of  collection 
of  taxes.  Improvement  to  be  done  un- 
der a  written   contract. 

Proposals  or  l>ids  must  be  in  sealed 
envelopes  accompanioil  by  .a  sealed 
envelope  containing  ;i  certified  check 
on  a  responsible  linnk  in  the  City 
of  Clinton,  in  the  sums  of  $500  for 
District  ".A";  .?1,000  for  District 
"B"  ;  $100  for  District  "O"  ;  and  $200  for 
District  "D"  :  or  the  sum  of  ?1.500  for  all 
districts  combined. 

In  considering  bids  the  chocks  will  be 
first  examined,  and  if  not  according  to 
these  conditions  or  it  the  proposal  is  con- 
ditioned it  will  be  declared  illegal.  Bond 
will  be  required  when  contract  is  let  in 
the  sum  of  50  ner  cent  of  the  ainount  of 
bid.  Council  re.sevvos  the  right  to  reject 
any  and  all  bids  and  advertise  for  new 
bids. 

R.   C.   H.\RT.  City   Engineer 

Clinton.    Iowa. 


WATER      WORKS      IMPROVE- 
MENTS. 

T;irboro.    N.    C. 

Sealed  proi.o.^al.-;  will  l>c  received  by 
the  Mayor  and  Board  of  Commissioners 
of  the  Town  of  Tarboro.  N.  C.  until  3  :00 
P.  M.  June  15,  i;ill.  for  water  works  im- 
provements. 

The  work  will  consist  of  a  500,000  gal- 
lon concrete  filter  plant,  electric  driven 
turbine  pumps  and   a    260.000   gallon   con- 


crete storage  reservoir  and  auxiliary  elec- 
tric pumping  st.ation  and  one  mile  ol 
10-in  cast  iron  pipe. 

Detail  plans  and  .specifications  will  be 
on  file  at  the  Clerk's  office,  at  Tarboro, 
N.  C,  and  at  the  Engineer's  office  at 
Durham.  N.  C.  Copies  of  the  specifica- 
tions, form  of  proposal,  etc.,  may  be  ob- 
tained from  the  Engineers  at  Durham, 
N.    C. 

No  bid  will  be  considered  unless  ac- 
companied by  a  certified  check  for  $500, 
as  an  evidence  of  good  faith. 

The  riglit  is  reserved  to  reject  any  or 
all   bids. 

W.    O.    HOWARD. 

Mayor. 
JNO.     A.     WEDDELL. 

Clerk. 
GILBERT    C.    WHITE. 
Engineer. 

Durham,    N.    C. 


Reinforced  Concrete 
PocKet  Book 

ByL   J   ME.XSCIl.  M,  Am   Soc.  C.  E 


Containing  Tables.  Rules  and  Illustra- 
tions for  the  Convenient  Design, 
Rational  Construction  and  Ready  Com- 
putation of  Reinforced  Concrete  Girders, 
Beams,  Footings,  Columns,  etc. 


A  book  written  by  a  trained  engineer 
and  successful  contractor  for  the  use  of 
engineers  and  those  having  a  knowledge 
of  mechanics  and  building  construction. 


Full  leather,  216    pages;  4ix6i  inches 

Price  $4.00  net 

The  Myron  C.  Clark  Publishing  Co. 

CHICAGO.  ILL. 


15S  Dtarborn  Street 
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This  Tamping  Machine 

will  do  the 

Work   of   6   to   10   Men 

The  STALEY  Power 
Tamping  Machine 

obviates  all  controversy  about  back-filling.  No 
more  sinking  of  trenches.  Pavements  can  follow 
immediately  over  trenches  that  have  been  tamped 
by  this  machine  without  danger  of  future  depres- 
sion. Can  be  used  for  tamping  sidewalk  and 
iiincrete  construction,  paving,  sewer  work,  etc. 

Agents  Wanted — Write  for  Proposition^ 
Complete  Informaiion  and  Prices 


R.  H.  STALEY 


Box  229 


Sprinyfield.  III. 


DREDGING— IRRIGATION 


Write  for  In  format  Inn 
abont  thp  lU  SH  lAl- 
PKOVni)  CIMRllU- 
OAL  PI  MPS.  iisrcl  by 
ecmoof  thoblfrCf;^t  con- 
tr:irtlnL'  aud  dredging 
conipaiile.s. 

GreaveiSpecultyMfg.Co. 

154  NauauSt.,N.Y  City 


(Ml  hvsVX.  ^    fwiutJvo   at  kojKcL 

oiM-  )veur  CaXcXbCi  to  COH.^u{t  ukiM, 

Philadelphia  Book  Co. 


17  S.  Ninlh  Street 


Philadelphia,  Pa. 


HOW  TO    INSPECT 
CONCRETE 

is  told  in  a  series  of  classified  rules  in 
"CONCRETE  INSPECTION"  by 
Charles  S.  Hill.  These  rules  are  not 
mere  didactic  statements  of  what  to 
do.  They  tell  what  to  do,  how  to  do 
it  and  give  the  reasons  for  doing  it  in 
clear  and  precise  language  free  from 
technical  terms.  Following  the  sev- 
eral hundred  rules  for  inspection  of 
materials,  proportioning  and  mixing, 
form  work,  reinforcement,  placing 
concrete,  etc.,  are  standard  specifica- 
tions for  all  classes  of  concrete  work. 
This  book  is  the  only  complete  manual 
of  instructions  for  concrete  inspectors 
that  has  ever  been  published. 

Concrete  Inspection 

By  CHARLES  S.  HILL 

Cloth,  3ix6ins. ;    186  pages;  lllustraled. 
Price,  $1.00  net  postpaid. 

M  yron  C.  Clark  Publishing  Company 

3SS   Dearborn  Street,  CHICAGO 


NOTICE  TO   ARCHITECTS. 

The  State  Capitol  Commission  of  the 
State  of  Washington,  at  Olympi.a,  Wash., 
being  thereunto  duly  authorized  by  law, 
invites  a  competition  among  architects  for 
a  general  architectural  plan  for  a  series 
or  group  of  buildings  to  be  erected  on 
"Capitol  Place"  and  designs  and  plans  for 
a  Temple  of  Justice. 

Application  for  the  Program  of  Infor- 
mation and  Contour  Map  accompanying 
the  same  should  be  made  to  E.  W.  Ross, 
Secretary,  State  Capitol  Commission. 
Olympia,  Wash.  In  accordance  with  the 
law,  a  charge  of  one  dollar  ($1.00)  is  made 
for  the  Contour  Map,  and  this  sum  must 
accompany  each  application. 

AH  drawings  and  designs  called  for  must 
be  in  the  hands  of  the  Cotnmission  before 
3  o'clock  p.  m.,  July  27,  1911. 

By  order  of  the  State  Capitol  Commis- 
-sion. 

M.    E.    HUr.    Governor, 

Chairman. 
Attest: 

E.   W.   ROSS, 
Secretary,  Commissioner  of  Public  Lands. 


U.  S.  ENGINEER  OFFICE.  Safety 
Bldg,.  Rock  Island,  III.,  May  S,  1911.— 
Sealed  proposals  for  construction  and  re- 
pair of  dams  and  shore  protections  be- 
tween Reads  Landing,  Minn.,  and  Alma. 
Wis.;  between  Genoa  and  Lynxville,  Wis.: 
between  McGregor  and  Dubuque,  la.;  be- 
tween Rock  Island.  111.,  and  Muscatine, 
la.,  contiguous  to  Sections  16.  17.  32.  33. 
of  Flint  Creek-Iowa  River  levee;  between 
Keokuk.  la.,  and  Hannibal,  Mo.;  and  be- 
tween Hamburg.  111.,  and  Cap  au  Gris, 
Mo.,  will  be  received  here  until  2  p.  m., 
June  S,  1911.  and  then  publicly  opened. 
Information  on  application.  C.  KELLER, 
Maj,    Engrs. 


War  Department.  U.  S.  Engineer's 
Office.  Montgomery.  Ala..  May  1,  1911. 
Sealed  proposals  for  furnishing  about  3."),- 
000  barrels  American  Portland  Cement 
will  be  received  at  this  office  until  one 
o'clock  p.  m..  May  31.  1911.  Ir-tormation 
on  application.  G.  D.  Fitch,  Lt.  Cnl.,  En- 
gineers. 


WATER  WORKS. 

Loon.  li)\va. 
I'litil  s  n'cloi-k  p.  m..  June  ."..  I'.ill,  !)>■ 
.'-'.  G.  Mitohell.  city  clerk,  for  nir.-ssary 
labor  and  material  for  the  installation  of 
a  \\ater  works  systeiu,  the  followinii  ap- 
proximate quantities:  70,000  gal.  steel 
tank.  100  ft.  tower;  9S  hydrants,  1.1311  ft. 
•s  in.  mains.  10.S62  ft.  6  in..  19.914  ft.  4  in.. 
AiiVs  tons  specials. 

Yours  very  truly. 

S.   G   MITCHELL, 
■■IBI!'    :  Clerk. 


WRITE   FOR    OUR 

RED     BOOK 


Metal 
Forms 


Reichert 

Save  3c  per  square  foot 
on  Concrete  Walls 

Reichert  Mf^.  Co.,  Milwaukee,  Wis. 


SEWERS  AND  PAVING. 

Sealed  proposals  will  be  received  by 
the  Mayor  and  Board  of  Aldermen  of 
Frederick.  Maryland,  until  11  a.  m..  May 
24.  1911.  for  constructing  approximately 
4.000  lin.  ft.  of  sewers  (6"  to  42")  together 
with  necessary  inlets,  manholes  and 
lampholes.  Each  bid  must  be  accom- 
panied by  a  certified  check  for  $250.00 
drawn  payable  to  J.  Bd.  Schell.  Mayor. 

At  the  same  time  and  place  sealed  pro- 
posals will  be  received  for  paving  ap- 
proximately IG.OOO  sq.  yds..^|gtrid  for  fur- 
nishing and  setting  S.500  lin.  ft.  of  curb- 
ing. Each  bid  must  be  accompanied  by 
a  certified  check  for  $1,350.00  drawn  pay- 
able to  J.  Ed.  Schell.  Mayor. 

Plans,  specifications,  instructions  to 
bidders,  and  forms  of  proposals  may  be 
obtained  from  the  City  Engineer,  upon 
payment  of  $2.00. 

The  right  to  reject  any  or  all  bids  or 
any  portion  of  any  bid.  or  to  accept  any 
portion  of  any  bid.  which  may  be  deemed 
for  the  best  interest  of  the  city,  is  ex- 
pressly  reserved. 

J.     ED.     SCHELL. 

Mayor. 
E.     C.     CRUM. 

City  Engineer. 

PROPOSALS  FOR  TOWBOAT.— U.  S. 

Engineer  Office.  Vicksburg.  Miss..  May  5. 
1911.  Sealed  proposals  for  furnishing  and 
delivering  one  steel-hull  towboat  will  be 
received  at  this  office  until  noon.  Jime  6. 
1911,  and  then  publiclv  opened.  Informa- 
tion on  application.  J.  A.  WOODRUFF. 
Capt..   Engrs. 
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Exaggerated     Dangers     of     Scientific 

Management. 

CliRuscs  arc  rarcl.\  catakl.vsnis.  Est:ili- 
li.slied  orders  of  business  arc  not  upset  iii  a 
iiuiineiit.  Scientific  inanasjctncnt  ])rese!its  no 
(landers  lieyoud  the  rilnlily  of  wisdom  to 
a\oid  We  proffer  thc.-^c  rctiiarlvs  in  reply  to 
llic  numerous  cries  of  ahiriii  that  have  been 
raised  by  waiters  in  both  the  eiii;incering  and 
.sjcneral  press.  We  bchcve  that  these  writers 
are  unduly  concerned  ;il)out  the  new  move- 
ment for  increasing  niana.serial  cfHciency.  It 
may  perhaps  he  worth  wliilc  to  indicate  our 
reasons  for  this  belief. 

Xot  more  than   five  ye-irs  ago  it  was  bciii.g 


told  tb.ii  ilii  imblication  of  engineenng  cost 
data  could  bring  nothing  but  harm.  .Advo- 
cates of  the  free  promulgation  of  these  data 
were  warned  of  the  limitations  to  their  use 
set  b\  local  conditions  and  the  personal  equa- 
tion of  inanagcnunt.  The  most  that  would  be 
conceded  was  th:it  costs  often  might  be  of 
value  to  the  man  who  collected  Iheni  a:id  was 
familiar  with  every  dot:iil  and  circumstance  of 
the  work  to  which  thc.\-  rclate<l  To  others 
they  could  be  of  sbi;ht  use — indeed  were  preg- 
nant with  harm.  Truly  pitiful  pictures  were 
drawn  of  youii.g  engineers  and  contractors 
inveigled  into  loss  by  undue  conlklence  in 
costs.  This  was  four  or  live  years  ago.  The 
publication  of  cost  data  has  iiccn  continuous 
and  the\  arc  being  pnblishcrl  now  in  greater 
amounts  than  c\cr  Ihe  demand  for  them  is 
greater  than  e\er;  contractors  and  engineers 
:ire  turning  to  the  careful  keejiing  of  costs 
more  than  ever,  they  arc  sliowin.g  greater  will- 
ingness than  e\er  to  exchange  their  experience 
with  one  another  The  \oice  of  remonstrance 
is  still  raised  but  it  is  onl.\  :ni  echo  of  its  lor- 
mer  volume.  As  stated  above  wc  mention  this 
experience  to  sh.nv  that  even  a  monster  of 
such  fearful  nieiii  ;is  scientific  munagcnicnl 
may,  when  better  known,  present  :ittribntes 
and   appear  not   wholly   iinconiely. 

It  seems  to  be  :i  m;itter  of  much  coiiccni 
that  the  public  m:i\'  be  misled  into  its 
too  wholesale  :idoptioii  by  exaggerated  st;ite- 
ments  of  the  elficicnc\  of  scientific  iinin- 
agement.  E\er.\'  earnest  worker  for  scicntilic 
management  deplores  this  ])hase  of  its  growth. 
Vet  it  is  natural,  just  as  was  the  practice  of 
certain  persons  a  decade  or  so  ago  to  exploit 
"electric  processes"  of  doing  various  things. 
and  like  its  precedents  in  the  development  of 
engineering  it  is  not  so  very  serious  m  r  will 
it  block  the  wheels  of  real  progress,  ImiuiHn 
we  question  wdiether  the  "public."  that  is  the 
mana.gcrs  of  industries,  is  in  any  gre:it  dan.tier 
of  being  misled.  We  ha\c  followed  the  de- 
velopment of  this  idea  of  scientilic  manage- 
ment rather  carefully  for  a  consideralde  mini 
her  of  years  and  we  have  not  noticed  on  the 
part  of  managers  any  dan.gerons  ividity  in 
absorbing  it.  Indeed  we  h.ive  often  Iclt  sonic 
impatience  at  their  deliberation  in  taking  no- 
tice of  it  at  all.  ,\s  wc  have  previously  re- 
marked, it  may  almost  be  stated  as  a  rule 
that  20  years  or  more  are  required  to  popular- 
ize any  novel  method  of  management  and  '-'n 
years  not  from  the  inception  of  the  idea  but 
from  its  formulation  into  a  working  scheme. 
It  need  not  be  fcareil,  we  think,  that  there  will 
he  any  abnormal  prccipil;iiic>  in  .■idoptmg  scien- 
tific  management. 

Another  fear  that  is  frequently  cxiiressed 
is  that  it  will  not  he  realizeil  that  scientibc 
management  is  more  easily  adapted  to  cer- 
tain industrial  processes  than  to  others.  Wc 
think  that  this  fear  is  largely  groundless.  The 
very  same  thing  was  s.iid  of  the  application 
of  electricity  to  industrial  purposes  not  \er\ 
many  years  ago.  Electrical  development  did 
not  stop,  however:  inste:id  the  ditticullics  in 
its  way  were  overcome  N'o  railway  UKinagcr 
prepared  to  scrap  his  locomotives  and  install 
dynamos  wdien  trolley  cars  came  to  nni  suc- 
cessfully. May  we  not  reason  aii.ilogoiisl\  in 
respect  to  scientific  management.  It  is  per- 
fectly obvious  that  scientific  management  can 
he  most  readily  ;ipplicd  when  the  labor  per- 
formed consists  of  a  continuous  repetition  of 
some  definite  set  or  series  of  acts  carried  on 
under  practicall>  uniform  conditions.  It  is 
quite  as  obvious  flnit,  by  rcmo\ing  difficulties, 
this  same  scientilic  management  c:iii  be  ex- 
tended to  more  complex  work,  done  under 
more  variable  conditions.  If  it  is  worth  while, 
as  we  believe  time  will  pro\e.  the  diff'culties 
will  be  remo\ed  .Meanwhile  wc  :inticipatc 
that  no  one  iieeil  be  worried  for  fear  that 
railway  man.igcrs,  bt  us  s.iy,  will  uiiset  their 
train  schedules  in  .i  b:isty  .■ittemiit  to  introduce 
scientilic  mainigcnunt  bccinsc  thc.\'  have  heard 
of  its  successful  opcr.ation  in  ;i  button  hook 
factory. 

Recently,  much  effort  has  been  expended  to 
make  it  plain  that  there  is  nothing  funda- 
mentally new  in  scientilic  maii.i.gement. 
Wherein,  then,  lies  the  fear  of  it  :is  evidenced 
liy  the  frequent  calls  of  warnin.g?  \o\v,  as  a 
m.itter    of     fact,    the    principles    of    scientific 


manageiiiciu  :ire  largclv  pot  new  I  be  science 
of  management  is  new  .\pp:ircnll>  it  is  the 
science  of  in.'iiKigemcnt  tb.it  is  consi.lcreil  d:in- 
g^roiis  ;iiid  noi  ilic  principles  of  scientific 
ma)iagc:i.ent  which  we  ;ive  remimlcd  are  old, 
,ire  familrir  to  all  of  ns,  and  ha\e  been  used  ' 
:it  one  lime  or  :inotbcr  :ind  are,  many  of  them, 
111  use  now.  This  nieans.  if  it  means  any- 
thing, that  ]irinciplcs  which  :ire  safe  if  fol- 
lowed uncoii^ciousl\  :is  ;in  art  become  danger- 
ous if  followed  consciously  ,is  :i  science,  Ihe 
distinction  would  s(^^,-ni  to  be  too  line  to  he 
ureatl.N    al.irmmg, 

I'inally,  no  single  risk  of  -cicntific  in:iiiage- 
niciit  is  \icwed  wiib  s,i  great  alarm  as  its 
jqiparant  rcfnliilion  of  the  iielief  that  mana- 
gcri;il  :ibilit\  is  ;i  (iod-given  .ittrihule.  It 
has  been  the  faic  of  faith  in  necromancy  in 
all  lines  of  thonght  to  disappear  :is  :i  science 
was  developed.  We  can  not  do  otherwise  than 
be  content  with  the  knowledge  th.-il  a  similar 
end   awaits   i  ccronianc>    m   niaiiagcmeiit 


An  Interesting  Court  Decision  Relating 
to  Time  Penalty  in  Contracts. 

A  curious  litig.ation  b:is  rcccntbi  been  de- 
cide I  b>  the  .\|)pcllatc  Court  of  Illinois,  We 
r:ill  it  curious  because  what  woulil  seem  to  the 
layman  to  be  plain  reason  and  common  sense 
was  not  so  held  by  one  court  of  I:iw  and  by  a 
hi'gher  court  was  .iilmitted  without  qualifica- 
tion. The  circumstances  were  bncdy  as  fol- 
lows : 

The  strnclnre  to  be  built  was  a  steel  gate 
or  dam  with  iieccss;iry  concrete  lloors,  walls, 
piers,  abutments,  etc.  The  site  for  this  struc- 
ture was  to  be  provided  In  the  owner  free 
of  obstructions  and  excavated  to  proper  form 
:iiid  dimensions  and  the  contractor  was  also 
to  be  pro\ided  with  projicrly  staked  locations 
.iiid  with  pKiiis  of  the  structure  to  be  built. 
file  coiiir:ict  required  construction  to  be  be- 
gun within  l"i  days  from  the  signing  and  the 
work  to  be  completed  at  a  set  time.  It  also 
jirovided  that  for  every  day  of  time  beyond 
this  set  date  until  the  completion  of  the  work 
the  contractor  should  pay  a  iieiialty  of  $100. 
The  owner  failed  to  lia\e  the  site  cleared  and 
excavated  at  the  contract  time  sti|inlated  for 
beginning  work:  in  fact  he  proceeded  with 
this  work  during  the  whole  time  originally 
set  for  the  contractor  to  finish  his  work.  The 
owner  also  del;iyed  in  locating  the  dam 
structures  and  lu  furnishin.g  plans  for  them. 
The  result  was  tli:it  the  contractor  did  not 
1  omplete  his  work  until  four  months  after  the 
date  of  completion  n.inied  in  the  contract. 
I'pon  its  Completion  he  ottered  to  waive  any 
char.ge  a.gainst  the  owner  because  of  delays 
due  to  the  owner  iirovidin.g  the  owner  would 
in  turn  waive  :in\  claim  for  penalties  for 
o\ertime.  The  owner's  engineers  recoinmend- 
eil  that  this  settlement  be  UKiile.  but  the 
owner  ( .'i  bo;ird  of  trustees)  decidcil  to  en- 
force the  pcn.'ilty  clause  and  set  :in  example 
tli:it  would  dc'ter  other  contractors  from  de- 
linqucnc.\.  The'  dispute  went  lirst  to  the  Mu- 
nicipal Court,  which  decided  in  f.avor  of  the 
owner.  The  case  w.is  .appealed  with  the  re- 
sult th.it  the  Appellate  Court  reversed  the 
decision  of  the  lower  court  with  many  criti- 
cisms of  Its  procedures,  .\s  of  general  in- 
terest we  publish  the  following  st-ctions  from 
the    .\ppelbiU-   t'ourt's   decision: 

TIm'  iiLiintilT  <iiiiteiids,  and  w  .■  ,mre,.  willi  its 
.-iintcnlidn,  Iliat  Ilic  lontiaet  and  ihe  wmk  re- 
unircd  to  lie  dniie  thelelindei  was  ;in  elitnT-Iy, 
,ilid  thil  Ihi'  d,-ili  when  Ule  lilailililf  was  to 
receive  llo'  site  was  Ihe  date  |ir.i\  id.  il  I'.ir  in 
the  contract  when  it  was  lo  commene..  the  work: 
.111.1  thai  11  .lid  nut  receive  111.-  sil,-  iiniifr  the 
.iinlra.t  until  .'Viiy  iiail  .if  Ihe  site  li.ui  been 
.le.-ii.il  of  .ilistruetions  an.l  tli.-  .iilire  location 
r.r  Ihe  ilani  .lelivereil  iiver  ti.  111.-  |.l;uiuiff  fur  the 
}:i.Tfiiriii;itn-.'  »if  its  w.ni<.  In  -nn  uiiiiiinit  tliere 
wa.s  an  iiniilied  olilig:ii  i.in  .in  ili.'  |..irt  .if  the 
.hfend:.nl  l.i  furnish  In  lli.'  plaiiil  iff .  within  IS 
.la.\s  fr.ini  Ihi-  ilat.-  iif  the  coin  la.'l .  Ihe  entire 
sill  iif  th.-  .lam  ch-ari'il  .if  ..list  i-n<-t  i.nis  upon 
wliiili  lo  liiiild  III.-  .lam  111  .luisli.in,  without 
iiilerfev.iic..  .Ill   Ihe  |iail    ol'  th.-  .Iil.ii.l.iiit. 

We  ar.  nf  Ihe  .ipini.m  luilliei-  lli:ii  ih.'  .ielay 
of  tlie  .lil.l..i.-o)t  ill  l.i.-aling  .ir  .l.-l  i\  .-i  ing  to  the 
jikiinliir  I'll-  site  r-l.are.l  nf  all  ..I  isl  nu-tion.  for 
the   eiecti.in   of   Ihe  .lain,    an.l    iln-    fa.t    that  de- 
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I'endant  permilted  the  plnintift  to  proceed  with 
the  work  after  the  time  tlxed  for  Its  completion 
and  accepte<i  the  work,  tends  to  show  that  the 
time  Umlt  was  either  waived  altosether,  thus 
giving  the  plalntift  a  reasonable  time  to  com- 
]>lete  the  contract,  or,  that  defendant  extended 
the  contract  time  to  completion  by  a  period  equal 
to  the  delay  caused  by  the  defendant  cither  In 
failing  to  deliver  the  site  or  In  obstructing  the 
work  of  the  plaintiff  after  the  work  had  been 
commencetl.  and  that  liie  defendant  thereby 
\val\'ed  any  and  all  right  to  the  liquidated  dam- 


:if;cs   iMovidcd    for    in    the    contract    for  delay   on 
the  part  of  the  plalntift. 

We  think  It  is  a  necessary  Inference  fiom  the 
terms  of  the  agreement  lliat  llie  Sanitary  Dis- 
trict of  Chicago  undertoolt  to  provide  the  site 
for  the  dam  in  question  properly  excavated  in 
Us  channel;  and  that  the  failure  of  the  Sanitary 
District  to  deliver  over  the  entire  site  of  the 
dam  to  the  plaintiff  for  the  prosecution  of  its 
work  under  the  contract  for  the  length  of  timi' 
as  shown  by  the  evidence,  resulted  in  tlie  drlay 
in  completing  the  contract  by  the  plaintiff,  and 


that  thereby  the  provision  in  the  contract  for 
liquidated  damages  of  $100  per  day  was  as 
effectually  eliminated  from  the  contract  as  if 
the  parties  had  cancelled  it  by  express  agree- 
ment. 

The  interest  of  this  decision  is  in  the  prin- 
ciple which  it  lays  down  that  delay  of  the 
owner  to  fultill  the  implied  terms  of  the  con- 
tract, thcrchy  causing  a  delay  in  the  con- 
tractor's work,  eliminates  any  provision  in  the 
contract   for   liquidated   damages   for   delay. 


CONCRETE    AND     REINFORCED    CONCRETE    SECTION 


Cost  cSf  Concrete  Foundation  for  a  24X 

36-in.    Nordberg     Engine      Direct 

Connected  to  300  K.  W.  West- 

inghouse  Generator. 

This  foundation  was  built  in  side  an  en- 
gine room  already  in  place.  The  work  com- 
prised cutting  out  floor,  joists,  and  sills  of 
engine  room  floor,  removing  floor  piers,  ex- 
cavating, concrete  work  and  completing  the 
foundation  ready  to  receive  the  engine  and 
generator. 

The  work  was  performed  by  the  regular 
factory  floating  gang  which  comprised  four 
laborers  at  ib  cts.  per  hour  and  one  carpen- 
ter at  30  cts.  per  hour.  There  was  7.5  cu. 
yds.  of  excavating  and  95  cu.  yds.  of  con- 
crete work.  No  charge  is  included  for  su- 
pervision. 

The  excavation  was  all  pick  and  shovel 
work  and  comprised  i  ft.  of  clay  and  shelly 
rock,  the  last  foot  being  quite  difficult.  Bar- 
rows were  loaded  in  the  pit  and  hoisted  by 
hand  with  a  rope  block  to  floor  level  and 
wheeled  about  (iO  ft.  to  dump.  Both  digging 
and  wheeling  cost  more  than  it  should  have 
done. 

Stone  and  sand  were  dumped  as  close  to 
the  mixing  board  as  possible  and  were  tneas- 
ured  and  wheeled  to  the  board  in  barrows. 
The  average  length  of  wheel  was  about  30  ft. 
The  mixing  board  was  placed  just  outside  of 
the  engine  room  door  about  45  ft.  from  "the 
foundation.  Concrete  was  1:2:5  mixture  ap- 
proximately and  was  hand  inixed.  One  man 
loaded  the  barrows  with  sand  and  stone  and 
wheeled  them  up  to  the  mixing  board  and 
wheeled  the  mixed  concrete  to  the  pit.  Two 
inen  dumped  sand  and  stone  on  the  mixing 
board,  mixed  it  and  loaded  the  concrete  bar- 
rows. One  man  spread  the  concrete  in  the 
pit  and  spaded  it. 

To  insure  accuracy  of  location  of  genera- 
tor pit,  \yheel  pit,  duct  for  oil  pan  and  ex- 
haust piping,  core  boxes  were  attached  to  the 
lower  side  of  a  template  before  any  concrete 
was  poured.  This  also  obviated  the  difficulty 
of  sawdust,  blocks,  etc.,  getting  in  the  green 
concrete. 

Pieces  of  scrap  pipe  1  in.  larger  in  inter- 
nal diameter  than  the  foundation  bolts  were 
centei'ed  on  the  bolts  at  the  bottom  of  the  pit 
and   raised  as  the  concrete  set. 

The  detailed  costs  of  the  various  parts  of 
the  w-ork  are  as   follows : 

Labor : 
Cutting  out   engine  room   floor,    15  hrs.   at 

^311   <-ts $     4..J0 

Cutting  out  engine   room  floor,   la   hi-s.   at 
-'•>   cts.    4.75 

$  9  25 
Cleaning  form  lumber,  IG  hrs.  at  25  ets...$  4.00 
Cleaning  form  lumber,  15^4  hrs.  at  30  cts.       4.65 

,     ,  .  S     8.65 

llakmg  mixmg  board.  17V.  hrs.  at  30  ets..$     5  25 

Excavating.  149  hrs.  al  25  cts 37.25 

K.xcavaling,  2  hrs.  at  30  cts (50 

$  37.  S5 

Wheeling  out  earth,  SHi  hr.s.  at  25  cts $  20.3.S 

Drain  for  wheel  pit.  23  firs,  at  25  cts 5.75 

Making  and  setting  template,  29  hrs.  at  30 

cts.     S.70 

making  and  setting  template,   0  hrs.  at  25 

cts 1.50 

$  10.20 

Forms,  130  hrs.  at  30  cts $  40.80 

Forms,  29  lirs.  at  25  cts 7.25 

$  4S.05 


Cutting  pipe  casings  for  anchor  bolts,   7      ^  and  they  are  figured  by  considering  that  por- 

ScJlTng'' ancho'^bolts'  and  Vaising  •casings,*     '"'  t'O"   "^   the  slab  passing  under  the  column   as 

HVj  hrs.  at  30  cts 4.35  a  beam  supported  at  the  middle  and  carrying 

SciUng  a.ichor  bolts  and   raising  casings,          _  a  uniform  load.     Sometimes,  rather  than  deep- 

],s  lu-s.  at  2o  cts ''-•'*'  ening  these  cross-beams,  extra  steel  is  placed 

$    8.05  in   the    top   of   the   slab   beneath   the   column, 

nunways,  13  hrs.  at  25  cts .f    3.75  ;,s  well  as  at  the  bottom.    It  is  to  be  noted  that 

"^^1;^'"cts '*''"''"''.'"  ""'''."^ ''°!'.'".'^'.  ".'"'''•  .'.'I      125  the   slab   steel    is   upside   down   from   what   it 

w'ii'ccling 'stone, 'sand    and 'concrete,'   109       _'"'_  would  be  in  a  floor  beam.     (See  Fig.  3.)     Bent 

hrs.  al  25  cts "I;"'  rods,  as  shown  in  the  figure  are  used,  or  mere- 
Mixing  concrete,  231  hrs.  at  25  cts :j..io  1       jfrnicrht    rnrk    runnino-    nfTn<;=;    hetweeii    cnl 

Spading  concrete   in   form.   107   hrs.   at  25  '>    straignt    roas    running   across    between   col- 

cts 26.75  umns   near   the   top.      f-lat   band    stirrups   are 

Spading  concrete  in  form,   2'^   hrs.   at  30         ^  sometimes  used  for  heavy  loads,  and  they  are 

'^ts .•. •"  figured   as   in   girders.     'Trussed   frames   have 

$  27.50  also  been  used. 

Kenaii-s  on  wheelbarrows,  3  hrs.  at  30  cts.$       .90  t-,^,    .,u    j    r      *.-                         u         j      •         j         .. 

Stripping  forms.  16  hrs.  at  25  cts 4.00  Detached    footings    luay     be      designed     as 

Patching    rougli    places    in    foundation.    6         _  square    or   circular    plates    with    uniform    load 

hrs.  at  25  cts... l.jjO  .j„(j   central  support,  or  luore  commonly  thev 

Cleaning  up  premises,   «   hrs.  at  2o  cts !.(.>  ,.    -  ,     ,    -    J      *.  ■           r         -^               •  .il\         "i 

I'ointinI  up  sand  pile,  6  hrs.  at  25  cts 1.50  are  divided   into  strips  of  Uniterm  width   and 

passing    through    the    center.      Each    of    these 

Total  labor   $283. 4S  strips   is   considered   as   a  cantilever   over  the 

121  bbls^Portland  cement $139.15  column    and    carrying    its    proportion    of    the 

74.5  yds.  crushed  stone 104.40  load.     In  plan  thev  are  either  rectangular  cir 

22  yds   gravel  :_13  Oil  octagonal.      (See    Figs.    1    and   2.^      The   rec- 

39.2  vds.  sand   'SSO  .            \       c      r                        j                  ' i 

Cartage  • 40.99  tangular  lootings  are  made  as  nearly  square  as 

3  shovels  1.65  ])ossibIe.      The    sides    of    the    vertical    section 

450  B.  F.  T.  &  G.  fencing  lumber 13.50  „,.      ,     vertical,  stepped  back,  or  battered.  The 

22  ft.  6-in.  sewer  tile 1.32  - .             ii  •  i               ,.  lU           »            j   ■     i-     v    i 

10  lbs.  soap  25  minimum  thickness  at  the  outer  end  is  limited 

Miscellaneous,  bolts  and  nails 1.5u  by    practical    considerations    only.      The    least 

^  ^  ,        ,     .  ,                                               »,,,,,  -,,  was  6  ins.  for  a  square  footing,  battered,  and 

Total  materials .$4iiii.^>i,  .               i      ^u     ,.  iu        j        r           u   A         i 

Grand  total  $(;s4.u4  the  maximum  depth  at  the  edge  tor  a  battered 

footing    was   18   ins.      The    minimum    for     a 

A  Summary  of  Practice  in  Reinforced  stepped  footing  is  usually  greater  than  for  a 

.                                .         ,  battered   one.      It   varied    from    12   to    19   ins. 

Concrete    Building    Construction.  The    footing  was   seldom   stepped   back   more 

The  data  for  this  article  were  secuT^TTrom  tlw"   once,  and  never   more  than  twice.     The 

a  large  number  of  working  drawings  of  build-  ""ise  and  tread  were  nearly  equal,  or  the  tread 

ings    actually    erected    during    the    past    few  ^^'■'^  the  larger. 

years.  .^  number  of  firms  are  represented  so  In  the  octagonal  footing  the  steel  is  placed 
as  to  show  the  general  tendency  throughout  in  bands  of  the  same  width  as  the  superim- 
the  country  rather  than  to  emphasize  the  idi-  posed  column  and  pass  under  the  column  in 
osyiicrasics  of  any  one  designer.  The  general  four  directions  perpendicular  to  the  sides  of 
divisions  of  the  investigation  follow  the  nat-  the  footing  as  in  Fig.  2.  In  the  rectangular 
ural  division  of  a  building  into  its  com]ioncnt  footin.gs  the  steel  is  usually  arranged  in  lines 
parts,  namely :  footings,  columns,  lieains,  parallel  to  the  sides  and  forming  a  grillage, 
girders  and  slabs.  In  most  cases  the  rods  are  uniformly  spaced 
FOOTINGS.  across  the  entire  width  of  footing,  but  some- 
There  are  two  general  tvpes  of  footings:  times  they  are  arranged  in  bands  equal  to  the 
those  carrying  one  column,'  and  those  carry-  column  width  with  one  or  two  rods  running 
ing  more  than  one  column.  Of  the  latter,  "car  the  edges  of  the  footing  and  parallel  to 
there  is  the  slab  foundation,  extending  over  '''em  which  act  as  distributers.  No  designs 
the  whole  building  area,  and  the  raft  founda-  ''""  rectangular  footings  where  rods  ran  in 
tion  which  usually  connects  a  wall  column  with  '""■'e  than  two  directions  were  noted.  The 
an  interior  column.  The  slab  is  only  used  in  clearance  between  the  bottom  of  the  steel  and 
extremely  soft  ground,  and  if  founded  on  the  base  of  the  footing  was  usually  2  ins,  and 
piles,  is  made  of  uniform  thickness  and  rein-  occasionally  3  ins. 

forced  in  two  directions  near  the  upper  sur-  Plain  round,  plain  square,  and  square  twist- 
face  with  loose  rods  or  some  mesh  reinforce-  cd  rods  were  most  used,  w-ith  plain  round  the 
inent.  Rafts  are  usually  employed  where  the  favorite.  Deformed  rods  were  seldom  used 
wall  column  fronts  on  the  building  line  and  except  by  tlie  concern  holding  the  patent.  Al- 
the  footing  can  not  extend  beyond  this  line.  tliough  most  analyses  show  that  stirrups  or 
They  are  designed  so  that  the  center  of  grav-  bent  up  rods  are  required  to  care  for  diagonal 
ity  of  the  footin,g  is  directly  under  the  result-  tension,  in  practice  they  are  seldom  met  with, 
ant  of  all  the  superimposed  loads,  thus  giv-  Only  one  case  where  stirrups  were  used  in  a 
ing  a  uniform  pressure  on  the  soil  benc.ith.  detached  footing  was  noted.  Here  two  rows 
Since  the  interior  column  load  is  usually  great-  of  steel  band  stirrups  parallel  to  the  edges  of 
er  than  that  from  the  w-all  column,  the  raft  the  footing  were  used  10  ins.  on  centers.  In 
must  be  trapezoidal  in  plan.  The  area  is  made  one  case  the  main  rods,  which  were  plain 
large  enough  to  distribute  the  loads  over  the  round,  were  given  a  short  hook  at  the  ends  to 
soil,  and  the  sides  are  determined  so  as  to  increase  the  bond  strength, 
bring  the  center  of  gravity  under  the  result-  The  usual  way  of  allowing  for  the  reduced 
ant  load.  The  depth  and  per  cent  of  steel  bending  inomcnf  at  the  edge  of  the  footing  is 
are  then  figured  for  this  gravity  cross-section.  to  cut  the  rods  from  15  to  21  ins.  shorter  than 
Distributing  rods  are  used  under  the  columns,  the  footing  (hmension  and  then  stag.ge."  them 

,      ,,.,,,,      .     ,     .       »      .     „.   .,  so  that  thev  alternately  come  about  3  in.s.  and 

*.\  paper  by  VV .  H.   Morris,  Instructor  in  Civil  ,,>  ^^  ,o  ■  , :    /,„,„  ,1,.,  "  j„.„ 

Engineering,   Cornell  University,   in  the  ••(Miiicll  '-to  !?<  nis.   trom  tne  cage 

Civil  Engineer"   for  May,   1911.  1  he  Size  of  the  rod  used  is  usually  such  as 
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will  give  a  spacing  of  ■")  Ic)  0  ins.  on  centers.  Ow- 
ing to  the  short  length  embedded,  small  rods 
are  more  desirable  than  large  ones  to  insure 
sufficient  bond  strength.  They  varied  from 
%-in.  rods  3  ins.  on  centers  to  1%-in.  rods  12 
ins.  on  centers,  but  the  majority  were  between 
%-in.  and  "s-in.  with  a  spacing  of  about  5  ins. 
on  centers. 

Footings   are    usually    made   of   concrete   in 


r"n 


-Q 


Fig.    1 — Rectangular    Isolated    Footing. 

proportion  of  from  1  :_' :4  tu  \:'A:().  the  latter 
being  rare.  Either  screened  gravel  or  stone 
up  to  1  in.  is  used. 

When  piles  are  used  they  are  usually  capped 
with  a  6-in.  mat  of  plain  concrete,  before  the 
steel  in  the  footing  proper  is  laid. 

Sometimes,  in  deep  footings,  an  au.xiliary 
grillage  of  rods  is  placed  about  5-ins  below 
the  top,  G  ins.  on  centers  and  extending  over 
the   middle   half  of  the   footing. 

Dowels  about  1  in.  in  diameter  and  18  ins. 
long  are  frequently  set  (1  ins.  deep  in  the 
footing  and  made  to  firmly  bond  the  column. 
From  two  to  si.x  are  used   in  each   footing. 

COLrllNS. 

In  general,  there  arc  two  types  of  columns 
which  are  used  in  reinforced  concrete  build- 
ing construction,  namely,  those  reinforced 
with  longitudinal  steel  only,  and  those  rein- 
forced with  longitudinal  plus  some  form  of 
hooping  or  spiral.  A  third  class  of  columns 
consisting  of  structural  steel  members  encased 
in  concrete  is  used  where  excessive  loads  are 
to  lie  carried  and  floor  space  is  too  valuable 
to  permit  of  using  the  ordinary  type  of  col- 
umn. 

Columns  reinforced  witli  longitudinal  steel 
rods  only  will  be  known  as  ''vertical  type" 
in  this  article.  If  we  lirst  consider  the  in- 
terior columns,  we  find  the  cross-section  of 
the  vertical  type  is  almost  universally  made 
square  and  there  are  usually  special  reasons 
when  this  shape  is  departed  from.  The 
range  in  size  depends  chiefly  on  the  load  to  be 
carried,  but  columns  are  seldom  made  less 
than  12  ins.  square  even  in  the  top  story.  In 
'  >rder  to  improve  the  appearance  of  the  col- 
umn and  to  prevent  chipping  off  the  edges, 
the  corners  of  the  square  are  usually  beveled 
or  chamfered  about  1  in.  or  1%  ins.,  measured 
on  the  side.  This  is  accomplished  by  splitting 
a   l%xlV4-in.   stick  say — along  the  diagonal — 


and  nailing  i,uv  piece  in  each  corner  of  the 
column  form.  In  fairly  large  sections  where 
the  concrete  in  be  saved  would  be  considerable, 
the  section  rs  oficn  made  octagonal.  Where 
this  was  done  in  ihc  designs  noted,  the  diame- 
ters varjed  from  21  to  42  ins.  Columns  No. 
ti  and  I.  Fig.  :.ia.  were  for  mushroom  floor 
systems  and  were  prob.ahly  made  octagonal 
lor  convenience  in  design  of  the  column  cap. 

The  hooped  colunms  are  either  square  or 
octagonal  in  cross-section,  with  the  latter 
shape  predominating.  The  choice  of  the  two 
will  be  determined  by  the  relative  value  of 
the  concrete  saved  in  the  uct.i.gonal  section  to 
the  increased  cost  of  forms.  The  edges  of 
the  octagonal  section  are  not  usually  beveled. 
Naturally  this  type  of  column  is  only  used 
under  heavy  loads  and  where  the  cross-sec- 
tional area  must  be  kept  small.  It  is  generally 
found  in  the  lower  stories  of  buildings.  In 
size  they  average  larger  than  the  vertical  type, 
since  the  minimum  is  larger.  The  smallest  sec- 
tion was  a  square  14  ins.  on  a  side ;  the  largest, 
a  circle  42  ins.  in  diameter. 

The  proportions  of  the  concrete  used  varied 
from  1  ■.V2  :2  stone  to  1 :2%  :4%  stone.  Crushed 
stone  or  gravel  were  used  and  the  maximum 
size  was  usually  %  or  1  in.  The  average  pro- 
portions given  were  almut  1:1 '/2:H  and  where 
stated,  they  were  usually  somewhat  richer 
than    for   the   reni.inidcr   nf   the  buililmg. 
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Fig.    2 — Octagonal    Isolated    Footing. 


(.)rilinarily  liuildnig  cnhuiiiis  will  nnt  exceed 
in  clear  height  more  than  lilteen  tmies  the 
least  diameter  of  the  cnlumn.  In  the  desi.gns 
tabulated,  this  ratio  is  never  reached,  except  in 
one  slender  column  for  a  private  residence.  In 
the  lower  floors  the  clear  height  rarely  exceeds 
ten  times  the  least  diameter.  Hence  it  will  not 
be  necessary  to  apply  lon,g  column  ftirmnlas 
in  common  practice. 

The  hre  proofing  of  the  steel  varied  from 
1  in.  up  to  3  ins.  The  average  installatinn  was 
about  1%  ins.  of  cnncrete  outside  of  the  steel. 
The  Standard  Building  Regulations  of  the  Na- 
tional Association  of  Cement  L'sers  give  2  ins. 
below-  the  bottom  nf  the  steel  as  a  mininumi. 

Wall  columns  are  rectan.gidar  or  T-shaped. 
Corner  wall  columns  are  usually  L-shaped. 
They  are  all  of  a  vertical  tyjie.  hVir  architec- 
tural reasons,  the  width  of  wall  cohmms  is 
usually  maintained  constant  up  to  the  roof,  the 
reduction  in  area  being  accomplished  through 
the  other  dimension.  The  surface  wi<lth  is 
made   from  2  to  3   ft. 

Reinforcoucnt. — The  percentage  of  vertical 
steel  used  is  based  on  a  net  section  of  the  col- 
umn excluding  the  tireiirooting.  Where  di- 
mensions are  missing,  the  percentages  are 
r.ather  indefmite.  The  amount  of  steel  used 
varied  widel\  with  the  difTercnt  designers. 
The  minimmn  w.is  14  per  cent  for  an  octago- 


nal column  42  ms.  diameter.  The  maximum 
was  8.8  per  cent,  but  in  this  case  there  was 
3  ins.  of  fire  proofing  all  around  the  steel,  so 
that  the  percentage  of  gross  area  was  only  5.3. 
The  average  for  all  the  colunms  was  2  per  cent. 
The  average  for  o  hooped  colunms  was  l.G 
per  cent  with  a  mininuun  of  U.4  per  cent  and 
a  maxinuun  of  3  per  cent. 

The  number  of  vertical  rods  used  seems  to 
be  fairly  uniform.  Four  rods  w-ere  used  in 
18  of  the  35  designs  tabulated,  or  about  5U  per 
cent.  Si.x  rods  were  preferred  in  the  wall  col- 
umns. Eight  rods  were  occasionally  used  in 
octa.gonal  colunuis.  One  column  with  a  large 
steel  area  had  2li  rods  closely  spaced  through- 
out the  section,  but  such  designs  are  uncom- 
mon. When  four  rods  were  used  in  square 
colunms,  they  were  placed  in  the  corners  with 
about  1%  ins.  clear  distance  between  them  and 
the  column  surface.  In  wall  columns  when 
six  rods  were  used,  one  was  placed  in  each 
corner  and  the  rest  in  the  middle  of  the 
longer  sides  about  1%  ins.  from  the  surface. 
Two  designs  had  adrlitional  rods  in  the  center 
of  the  column. 

.\s  to  the  kind  of  bar  used  for  vertical  re- 
inforcement, there  seemed  to  be  a  marked 
preference  for  plain  rounds.  They  were  used 
in  43  per  cent  of  the  designs.  Plain  square 
and  square  twisted  bars  ranked  next.  Corru- 
gated round,  Johnson  round,  Kahn  cup,  and 
Lug  bars  w-ere  also  used.  It  is  interesting  to 
note  that  in  some  of  the  designs  where  pat- 
ented reinforcement  w-as  used  elsewhere,  plain 
rounds  w-ere  used  in  the  columns. 

The  size  of  rods  used  varied  from  %-in. 
round  to  2%-in.  round.  The  average  size  was 
between   %-in.  and   1-in.   round. 

The  rods  were  usually  spliced  at  the  floor 
level.  Pipe  splices  were  used  in  almost  all  the 
cases  where  the  detail  was  shown  on  the  blue 
print.  The  pipe  was  10  or  12  ins.  long  and 
usually  about  %  in.  larger  diameter  than  the 
riiils.  and  was  grouted  in  place.  The  rods  were 
supposed  to  liutt  evenly  and  it  was  often  speci- 
lied  that  the  ends  should  be  milled.  Another 
method  used  was  to  lap  the  rods  by  one  an- 
other 2  ft,  and  wire  the  intersection.  This 
nuthod  is  not  ordinarily  used  on  large  rods, 
but  rather  '<n  the  smaller  rods  in  the  upper 
stories. 

The  method  of  transferring  the  loads  carried 
by  the  rods  to  the  concrete  footing  varies.  Dow- 
els were  left  in  the  footing  which  were  later 
fitted  with  a  pipe  slice  or  wired  to  the  column 
steel.  In  some  cases  cast  iron  base  plates  were 
used  to  distribute  the  stress.  They  were  provided 
with  cups  into  which  the  column  rods  slipped. 
Individual  cast  iron  base  plates  for  each  rod 
were  also  used.  Column  rods  w-ere  set  a  few- 
inches  in  the  footing  in  some  cases  and  a  bed 
iif  mortar  placed  immediately  beneath  them. 
Sometimes  a  Hat  steel  plate  was  used  upon 
which   the   milleil   rod   ends  Initted, 
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Fig.    3 — Trapezoidal    Combined    Footing. 

In  the  hooped  colunms  the  steel  was  always 
arran.ged  around  the  circmnference  of  a  circle. 
The  hoopin.g  was  in  the  form  of  bands  or  a 
contimious  spiral,  the  latter  predominating. 
Round  steel  was  universally  used  for  hooping. 
The  sizes  used  w-ere  3/Ifl,  Vi,  5,/l(),  0.45  and 
%  in.  The  last  size  w-as  used  to  care  for 
heavy  eccentric  loading  and  were  placed  in  the 
form   of   bands  3%    ins.   on   centers.     Smaller 
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sizes  were  preferred,  even  with  close  spacing, 
because  of  greater  facility  in  winding  the 
spiral.  The  pitch  varied  from  IM  to  4  ins., 
with  an  average  of  2%  ins.  This  pitch  is 
usually  maintained  by  the  use  of  four  longitu- 
dinal spacers  placed  between  the  vertical  steel. 
They  are  made  of  flat  iron  with  notches 
punched  to  receive  the  spiral.  The  vertical 
steel  is  then  wired  to  the  spiral. 

In  the  vertical  type  of  column,  horizontal 
ties  are  used  to  prevent  displacement  of  the 
steel  rods  during  construction  or  buckling  nn- 
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Fig.    3a — Typical     Column    Sections. 

der  possible  e.vcessive  loading.  The  practice 
in  this  respect  seems  to  be  remarkably  uniform. 
The  bands  were  always  of  round  steel,  except 
a  very  few  square  ones,  and  were  fairly  uni- 
form in  size.  Nineteen  out  of  3o  designs  pro- 
vided for  %-in.  bands.  A  few  varied  to  5/16 
and  %-in.  Over  half  the  designs  called  for  a 
hoop  spacing  of  12  ins.  on  centers.  In  a  few 
cases,  larger  spacings  equal  to  the  diameter 
of  the  columns  were  used.  The  minimum 
spacing  was  4  ins.  and  the  maximum  20  ins. 
There  seems  to  be  no  end  to  the  methods  of 
bending  and  arranging  these  bands  to  bind  the 
rods  together.  Judging  from  the  results  of 
tests  made  at  the  Royal  Testing  Laboratory, 
Berlin.  Germany,  these  variations  seem  to  have 
little  efifect  on  the  strength  of  the  column.  It 
was  found,  however,  that  the  combination  of 
lateral  and  diagonal  reinforcement  in  the  same 
section  weakened  the  column.  Some  of  the 
more  elaborate  web  systems  are  very  difficult 
to  pour.  The  ends  of  the  hoops  are  either  bent 
and  hooped  together,  or  lapped  by  one  another, 
the  usual  allowance  for  lap  being  from  (1  to 
12  ins. 

BE.Wrs    .\ND   GIRDERS. 

The  difference  in  details  of  beams  and  gird- 
ers is  seldom  of  any  importance,  so  they  will 
be  treated  together.  Beams  support  the  floor 
slab  only,  whereas  girders  usually  support  one 
or  two  beams,  or  other  concentrated  loads. 

The  range  of  spans  throughout  whicli  con- 
crete girders  may  be  used  seems  to  be  very 
wide.  They  varied  from  7  ft.  6  ins.  to  48  ft. 
in  different  designs  but  spans  of  from  10  ft.  to 
25  ft.  were  more  common.  The  girder  dimen- 
sions also  varied  widely,  hut  with  regard  to 
depth,  there  is  noted  a  tendency  to  follow  the 
general  rule  of  making  tlie  depth  of  beam  in 
inches  equal  to  the  span  in  feet.  The  average 
of  IT  separate  designs  gives  a  ratio  of  depth 
in  inches  (total)  to  span  in  feet,  c,  to  c.  of  sup- 
ports =1.2,  and  7  out  of  17  have  practically 
a  ratio  of  unity.     The  ratio  of  depth  to  width 


lluctuates  from  l.U  to  4.5  with  an  average  of 
2.3.  Seven  agreed  closely  with  this  average. 
This  ratio  would  be  affected  by  the  method 
of  design,  whether  T-beam  or  rectangular. 

The  insulation  of  the  steel  at  the  bottom  of 
the  beam,  where  mentioned,  varied  from 
"^k  to  2  ins.,  with  Wz  ins.  to  the  out- 
side of  the  steel  the  usual  amount, 
which  agrees  with  the  recommendations 
of  the  National  Association  of  Cement 
Users.  The  rods  in  the  top  of  the  girders 
usually  had  less  insulation,  about  1  to  1%  ins 
.\t  the  intersection  of  beams  and  girders,  tlu 
lower  girder  steel  passes  below  the  beam  steel. 
and  the  upper  girder  steel  passes  above  the 
beam  steel. 

The  arrangement,  type  and  details  of  the  ri-- 
inforcement  presented  so  many  special  prob- 
lems, and  the  data  on  the  available  drawings 
were  seldom  complete,  so  that  a  complete  tab- 
ulation of  details  was  impossible.  For  in- 
stance, few  drawings  gave  the  lap  of  steel  over 
supports  for  continuity.  This  could  prob- 
ably be  obtained  from  the  steel  lists  or  speci- 
fications however. 

'i'lie  kind  of  rods  used  presented  no  definite 
l)robleni  as  in  the  case  of  column  steel.  There 
is  a  veritable  plethora  of  patented  systems  on 
the  market,  all  based  more  or  less  on  some  spe- 
cial advantage,  real  or  imaginary.  Many  de- 
signs employing  patented  reinforcement  were 
noted,  but  plain  round  and  square  twisted  rods 
predominated. 

The  number  of  rods  used  varied  from  two 
to  nine.  Many  designers  evidently  had  a  pref- 
erence for  a  certain  number  of  rods  and  they 
seldom  departed  from  this.  Three,  four  and 
six  rods  were  used  in  these  cases.  The  av- 
erage of  those  tabulated  was  about  five.  Some 
designs  provided  for  an  even  number  of  rods 
arranged  in  pairs  as  in  Fig.  7.  Others  used 
an  odd  number  of  rods  and  alternated  them  as 
Figs.  C!  and  8. 

The  size  of  rods  used  varied  from  %  in.  to 
Wi  ins.  with  a  preponderance  of  1-in.  rods. 
Moreover,  the  average  of  all  was  1  in.  .About 
one-third  of  the  designs  called  for  more  than 
one  size  rod  in  a  beam,  usually  two  or  three. 
This  would  require  extra  careful  supervision 
to  insure  placing  the  right  rod  in  the  right 
place. 

The  principle  of  bending  up  part  of  the  rods 
to  care  for  diagonal  shear  and  negative  bend- 
ing moment  over  supports,  when  they  are  no 
longer  needed  in  the  bottom  of  the  beam,  is 
almost  always  followed.  Some  firms  bend  up 
one  rod  at  a  time,  others  always  bend  up  in 
pairs,  the  latter  being  in  the  majority.  In  an 
ordinarv  beam  with  four  or  five  rods,  two  are 
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unm  edge  before  they  came  to  the  top.  The 
amount  of  lap  beyond  the  center  line  varied 
from  1  ft.  3  ins.  to  4  ft.  or  from  1/12  to  Vt, 
the  clear  span.  One  firm  used  negative  steel 
over  supports  and  then  bent  these  rods  down 
at  the  column  edge  and  at  1/9  the  span  lo  hook 
uiulcr  the  main  tension  steel  which  was  all 
straight.  In  one  case  a  slab  bar  was  used  as 
negative  steel  in  the  girder.  About  41)  per  cent 
of  the  designs  showed  negative  steel  other 
than  the  bent  up  rods,  and  in  most  of  these  the 
rods  extended  over  the  whole  span.  Some- 
times extra  rods  were  used  up  to  the  quarter 
point. 

The  provision  for  continuity  of  steel  over 
supports  is  usually  very  scant,  and  when  allow- 
ance is  made,  it  is  generally  accomplished  by 
lapping  the  rods.  The  bent  rods  usually  lap 
sufficiently  to  develop  their  full  strength,  as 
the  lap  affords  additional  negative  steel.  But 
the  straight  rods  generally  lap  a  shorter  length. 
\'arious  designs  showed  from  6  to  40  ins.  A 
very  small  percentage  provided  3  to  b'-in. 
hooks  and  right  angled  bends  on  the  ends  of 
rods,  but  considerably  more  did  so  in  special 
cases  as  where  an  end  span  beam  rested  on  a 
brick  wall. 

The  design  of  stirrups  and  their  spacing  still 
seems  to  be  in  the  empirical  stage.  In  some 
cases  the  bent  rods  are  assumed  to  carry  all 
the  shear,  stirrups  being  added  merely  as  an 
extra  factor  of  safety.  In  other  cases  the  bent 
rods  take  half  the  shear  and  the  stirrups  are 
designed  to  take  the  rest.  Again  a  rule  used 
is  to  provide  a  stirrup  for  every  foot  span  of 
beam,  usually  spacing  them  closer  at  the  ends 
than  near  the  center.  Still  others  show  a 
definite  spacing  and  number  for  a  given  range 
of  spans,  regardless  of  loading.  In  one  case 
noted,  the  stirrups  were  spaced  wider  at  the 
supports  than  in  the  center.  Some  of  the  de- 
signs were  in  accord  with  the  results  of  tests 
and  sound  theory.  The  minimum  spacing 
next  to  supports  varied  from  3  ins.  to  12 
ins.,  but  the  average  was  about  (j  ins.  Sev- 
eral designs  showed  a  uniform  spacing  of  T2 
ins.  throughout,  while  one  gave  a  uniform 
spacing  of  6  ins.  and  did  not  use  any  bent  up 
rods.  The  maximum  spacing  varied  from  6 
ins.  to  36  ins.  with  an  average  of  about  15 
ins.  In  about  40  per  cent  the  maximum  spac- 
ing did  not  exceed  half  the  depth  of  beam. 
The  number  per  linear  ft.  span  varied  from 
0.44  to  2.0  with  an   average  of  about  0.8. 

The  type  of  rod  used  for  stirrups  was  gen- 
erally square,  twisted  or  plain  round.  Corru- 
gated and  Johnson  bars  and  fiat  steel  bands 
%-in.  thick  were  also  used.  The  size  varied 
from   Vi   to   Vz   in.,  with  an  average  of  about 
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Fig.  4  to  13 — Typical   Beam  Details. 


generally  bent  up.  In  a  heavy  beam  four  are 
bent  up.  The  rods  are  bent  up  at  an  an.gle  of 
30  or  45  degrees,  and  sometimes  vary  between 
these  limits.  All  the  bent  rods  in  a  given 
beam  usually  are  bent  up  at  the  same  angle. 

The  negative  moment  over  supports  is  .gen- 
erally taken  care  of  by  the  bent  up  rods.  .A.s 
these  rods  lap  by  one  another,  they  furnish 
sufficient  steel  immediately  at  the  support,  but 
in  many  of  the  designs  shown,  the  upper  steel 
did  not  extend  to  the  quarter  point.  Some  of 
the  bent  up  rods  had  almost  reached  the  col- 


%  in.     The  shape  of  tjie  stirrups  is  generally 
a  U. 

SI..-\1!S. 

Slabs  supported  by  beams  and  girders  are 
comparatively  simple  i.n  their  design  and  de- 
tails. In  general  there  are  two  types,  the  one 
way  and  the  two-way  reinforced.  The  latter 
is  seldom  used  where  the  length  of  a  panel 
is  more  than  1.30  per  cent  of  the  breath.  One 
design  was  noted  where  the  ratio  was  as  high 
as  1.8.  but  this  was  for  a  private  residence 
where   other   features     may     have     governed. 
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The  short  span  steel  i)a>sc^  under  the  long 
span  rods,  and  at  least  half  the  rods  of  each 
system  are  hent  up  over  supports.  The  de- 
tails are  the  same  as  firr  or.e-way  reinforee- 
meut. 

The  spans  varied  from  :.'  ft.  c.  to  e.  sup- 
l)orts  for  heavy  loading  tn  \I  ft.  c.  to  c.  sup- 
ports for  a  medium  live  load.  The  majority 
of  the  spans  varied  arimnd  (i  ft.,  and  the 
average  of  all  was  (i  ft  1  in.  The  length  of 
slab  is  determined  liy  the  girder  spacing, 
which  in  turn  depends  <im  the  column  spac- 
ing, and  the  nature  i>f  the  building  influences 
this  consideralily.  The  length  varied  from 
7  ft.  tl  ins.  to  31  ft.  3  ins,  hut  lioth  of  these 
<liniensions  were  e.xception.il.  the  common 
range  being  from  I'J  ft.  to  \i-2  ft.  The  average 
of  all   was   1!)   ft. 

The  depth  of  slab  v.aried  from  3  ins.  to  7% 
ins.,  although  a  'l-'m.  root  slab  was  noted.  The 
.;i\erage  depth  was  4%  ins.  The  depth  of 
■concrete  below  the  bottom  of  the  steel  was 
from  Vz  to  1  in.,  with  perhaps  %  in.  the  cus- 
tomary allowance,  which  is  hardly  sufficient 
tire  proofing.  The  depth  i.if  slabs  was  gen- 
erally varied  by   V^-in.   increments. 

-Sriuare  twisted  rods  were  the  favorite,  with 
plain  rounds  in  second  place.  Various  other 
riids  and  mesh  reinforcements  were  used,  the 
latter  usually  in  light  construction.  The  size 
■of  main  rod  varied  from  -i/Ui  to  Vz  in.,  with 
an  average  of  about  %  in.  These  rods  were 
spaced  from  iVz  to  1:2  ins.  on  centers,  averag- 
ing about  7  ins. 

Slabs  are  usually  designed  as  continuous, 
hence  it  is  necessary  to  provide  some  steel 
in  the  top  over  supports.  This  is  always 
(lone  by  bending  up  the  regular  slab  steel. 
Alternate  bars  are  usually  bent  up  at  the 
quarter  points  and  pass  over  the  support 
about  Vz  in.  to  %  in.  below  the  top  of  slab. 
The  bars  lap  over  supports  also,  and  if  the 
lap  comes  in  the  upper  plane,  an  equal  amount 
of  steel  over  supports  as  at  the  center  is  pro- 
vided. 

The  amount  of  lap  of  rods  varied  consid- 
erably, from  1  ft.  3  ins.  to  4  ft.  5  ins.  This 
is  more  significant  when  expressed  as  the 
number  of  times  the  diameter  of  the  rods,  or 
48  to  lOt).  The  lower  ratios  provided  for 
liond  only,  whereas  the  higher  ones  were  at- 
tained by  extending  the  steel  to  the  quarter 
point   to  care    for   negative   moment. 

Steel  is  also  needed  to  take  care  of  shrink- 
age and  temperature  --tresses      This  is  ahv.iys 


placed  at  ri.ylit  .Mi'.;les  to  the  main  steel,  and 
on  drawings  is  designated  as  temperature, 
carrier,  or  distributing  steel.  It  usually  con- 
sists of  three  nr  more  rods  running  the  length 
of  the  panel,  either  in  the  top  or  bottom  of 
the  slab,  l.nu  usually  the  latter.  Some  designs 
were  noted  where  they  ran  at  right  angles  to 
the  main  steel  and  about  Vz  in.  below  the  up- 
per surface.  Where  they  were  used  for 
spacers  and  carriers  lor  main  steel,  they  were 
placed  on  the  buttom  below  the  main  rods. 
They  were  held  clear  of  the  forms  in  various 
ways,  by  cement  blocks,  cut  washers,  or  pat- 
ented devices.  A  sufficient  number  of  md  in- 
tersections were  wired  to  hold  the  steel  in 
position  during  concreting ;  liO  per  cent  was 
specified  in  some  instances.  Usually  the  depth 
to  the  main  steel  must  be  kejit  a  ma.xinunn, 
and  this  resulted  in  placing  the  temperature 
steel  immediately  above  and  suspending  the 
main  rods  from  them.  This  auxiliary  steel 
also  generally  lapped  over  supports,  but  was 
not  bent  up.  The  amount  of  lap  was  seldom 
stated,  but  was  often  less  than  for  the  main 
steel.  In  two  cases  noted,  no  lap  was  pro- 
vided, and  in  one  of  them  the  rods  only  ex- 
tended  the   clear   span. 

In  all  but  one  case  the  type  of  rod  was  the 
same  as  for  the  main  steel,  but  the  size  was 
changed  as  a  rule,  sometimes  smaller,  some- 
times-larger. They  varied  from  V4  in.  to  Vz 
in.,  but  %  in.  was  a  decided  preference  and 
about  the  average.  The  bars  were  generally 
specified  as  so  many  per  panel,  rather  than 
so  many  inches  on  center.  Two  and  three 
were  commonly  used.  The  average  spacing 
figured  out  close  to  2  ft.  on  centers.  With 
an  average  slab  depth  of  4%  ins.  and  %-in. 
rods  this  amounted  to  about  0.75  per  cent 
temperature  steel  in  terms  of  area  of  con- 
crete  section. 

WALLS. 

Concrete  buildings  are  usually  of  skeleton 
construction,  with  curtain  rather  th^pn  bearing 
walls.  Hence  the  walls  generally  follow  be- 
hind the  rest  of  the  construction,  grooves 
being  left  in  the  wall  columns  and  beams  to 
bond  the  wall  slabs. 

Brick  walls  or  a  brick  veneer  over  concrete 
wall  columns  and  beams  were  used  in  many 
of  the  designs.  The  difficulty  of  geting  satis- 
factory surfaces,  the  necessity  of  harmoniz- 
ing with  adjacent  construction  and  the  cost 
mav   have   intlnenced    in    f:i\-or   rif   the   brick 


The  wall  Column  detads  have  been  noted 
un<ler  colunms.  In  addition,  the  exterior  sur- 
face of  the  wall  column  is  usually  marked 
off  into  blocks  by  horizontal  grooves  from  1 
ft.  e  ins.  to  2  ft.  c.  to  c. 

Beams  are  the  same  as  for  the  interior, 
except  that  the  headroom  is  greater  and  hence 
the  depth.  Stirrups  are  seldom  necessary,  but 
are  used  about  as  in  other  cases.  There  is 
seldom  need  for  more  than  3  rods  in  wall 
beam.  In  some  cases  the  windows  came  up 
to  the  ceiling,  which  made  the  beam  carry 
the  floor  slab  on  the  base  rather  than  top. 
In  these  cases  an  e.xtra  rod  was  used  at  the 
middle  and  top  of  the  beam. 

Where  a  brick  veneer  was  used,  a  12-m. 
brick  wall  usually  rested  on  the  beams  and  a 
4-iiL  veneer  covered  the  beam  and  was  an- 
chored to  it  by  copper  bands.  Where  a  brick 
bearing  wall  was  used,  the  slabs  usually 
bedded  4  ins.  or  o  ins.  in  it,  and  the  beams 
S  ins.  or  0  ins.  Dowels  or  anchors  about  3 
ft.  long  were  provided  at  proper  places  in  the 
brick  wall  by  the  masons.  The  beam  rods 
were  generally  bent  or  hooked  at  the  wall 
end. 

Aside  from  the  columns  and  beams,  the 
available  space  was  usually  taken  np  by  win- 
dows. When  it  was  not.  the  concrete  wall 
was  generally  6  ins.  or  8  ins.  thick  with  hori- 
zontal and  vertical  reinforcement.  Some  de- 
signs only  showed  horizontal  steel  as  V4-in. 
liars  8  ins.  c.  to  c.  in  both  sides  of  the  wall. 
The  steel  was  placed  near  the  inside,  near  the 
outside,  both,  or  in  the  middle,  with  no  spe- 
cial preference.  The  average  was  about 
%-in.  rods  horizontally  from  l.'i  ins.  to  21  ins. 
c.  to  c,  and  %-in.  rods  placed  vertical  at 
slightly   greater   spacing. 

Especial  care  was  taken  in  all  cases  to  rein- 
force around  all  openings.  Diagonal  rods  Vt 
to  Vz  in.  and  from  3  ft.  to  4  ft.  long  were 
placed  near  the  corners  of  all  windows  and 
doors.  Two  or  three  extra  rods  were  also 
idaced  horizontally  immediately  over  all  open- 
ings. In  many  cases,  at  corners  of  buildings 
rods  about  10  ft.  long  were  bent  around  from 
one  side  to  the  other,  and  one  design  called 
for  two  Vz-in.  rods  running  continuously 
around  the  building  at  each  floor  level  held 
together  by  bands  6  ins.  c.  to  c. 

In  .general,  owing  to  their  prominence,  it 
is  better  to  over  reinforce  exterior  walls  than 
to   run   the   risks  of   unsightly  cracks. 


EARTH       AND        ROCK        SECTION 


New   Steam  Trip   for   Shovel    Dippers. 

A  steam  trip,  which  increases  the  output  of 
a  steam  shovel  at  least  100  cu.  yds.  per  work- 
ing day.  has  been  invented  and  tested  at  Pan- 
ama. The  new  device  was  invented  by  A.  H. 
Geddes,  a  shovel  engineer,  and  has  been  rec- 
otiimended  for  use  on  40  dippers  of  the  95-ton 
class. 

The  present  trip,  or  latch,  by  which  the 
bottom  of  a  steam  shovel  dipper  is  opened, 
to  permit  material  to  fall  through,  is  operated 
by  a  rope  in  the  hand  of  the  steam  shovel 
c'raneman.  and  under  conditions  frequently 
met,  the  force  required  is  extreme.  The  de- 
vice invented  by  Mr.  ( ieildes  consists  of  a 
i  steam  cylinder,  the  ])iston  of  which  opens  the 
'atch  on'  the  door  of  the  dipper  through  levers. 
Steam  is  admitted  and  exhausted  from  the 
ylinder  through  a  three-way  valve  located  on 
the  boom  beside  the  craneman's  seat.  .\ 
steam  pipe  extends  from  the  valve  along  the 
boom  opposite  the  dipper  stick  slot,  and  at 
the  end  of  the  pipe  and  on  the  cylinder  are 
imiversal  joints  connected  with  a  flexible 
liose. 

A    test    of   the    new    trip    was     made     on    a 

shovel  in  the  Culebra  Cut.     The  test  was'be- 

.i;un   on   January    18  and   ended   on   March   31, 

L      and    in    this    period    the    shovel    excavated    an 

I      average   of    1,418   cu.   vds,    a   day.     In   the   (iO 

I      working  days   from   Oct.  30,   I9I0,  to  Jan.   12, 

I      1911,   this   same   steam   shovel,   working  under 

\     practicalh    the  same  conditions,  using  the  old 

■     stvie    trip,    excavated    an    average    of    939    cii 


yds.  a  day.  Six  otlur  shiivels,  working  un- 
der practically  the  same  cnnditions,  using  the 
okl  style  trip,  during  the  period  of  the  test 
excavated  an  average  of   1,222  cti.  yds.  a  day 

A  committee  of  engineers,  in  reporting 
upon   the    merits   of    the   device,    says: 

Wliile  llie  effect  of  the  device  upon  the  ainomil 
excavated  is  ijased  upon  tlie  opei"ition  of  a  singh- 
.•;hovel,  the  aljove  data  indicate  in  the  opinion  or 
the  committee,  tliat  the  device  increases  tlie  out- 
put liy  at  least  100  i  u.  yds.  per  working  day. 
Taliitig  thf-  cost  of  the  c.xeavatioii  at  67  cts.  a 
culiic  yard,  the  y:ilue  of  the  dcviei-  wouhl  lip  167 
per  day. 

It  is  e.stiinalod  that  the  ijcviee  can  1m^  ni.-id.- 
and  applieil  in  quantity  for  ahont  $12^"j  per  shovil. 

Althougli  the  night  repair  crew  niadi-  ininoi- 
repairs  on  the  device  on  10  difteront  occasions, 
it  was  not  injured  from  exterior  causes.  Th.^  ori- 
smcer  .ind  craneman  claim  thai  n-pairs  required 
liy  the  device  have  caused  no  greater  delays  dur- 
ing working  iioin-s  than  tlie  rope  trip.  .■\c^i-ount 
was  not  kept  "f  the  actual  cost  of  repairs  made 
10  the  device,  and  the  committee  is  of  the  opinion 
that  the  cost  of  repairs  and  maintenatx'e  of  the 
device  will  appreciably  exceed  the  corri'Spoiidini; 
costs  with  the  rojie  trip,  hut  that  the  cost  of 
original  installation  and  the  cost  of  running 
repairs  will  tie  small  in  comiiarison  with  the 
value  of  tlie  increased  output,  as  esliiiiated 
aIjo\e. 

The  crmmiticc  is  of  the  npiiiion  that  the 
general  princi|ilcs  ami  features  of  the  device 
will    result    in    ,111    increase   in    output   and    will 


prove  ecdiioinical.  and  recoimnends  its  adop- 
tion and  install.ition  on  all  diiiper  sticks  of 
95-ton  shovels  on  which  four  and  five-yard 
dippers  are  used  It  recommends  also  that 
the  cylinder  and  piston  which  were  used  in 
the  experimental  device,  and  were  taken  from 
available  m.aterial.  be  redesigned.  Meanwhile, 
a  thrust  cylinder,  now  in  stock,  will  be  tested, 
and.  if  it  jirovcs  satisfactory,  will  probably 
be  used.  If  it  does  not  |irove  satisfactory  a 
cylinder  and  piston  will  be  designed  especially 
for   the   purpose. 


Examination  for  Filling  Position  of 
Junior  Engineer. — .'\nnouncemcnt  is  made 
of  a  civil  service  examination,  to  lie  held  June 
14,  1911,  for  filling  15  vacancies,  and  other 
vacancies  as  they  may  occur,  in  the  position  of 
junior  engineer  in  the  Water  Resource  Branch 
of  the  L'.  S.  (Geological  Survey.  Entrance  sal- 
.-iries  range  fmm  $9011  to  $1.21*0  per  year,  and 
expenses  when  on  field  duty.  In  additioii  to 
training,  experience  and  fitness,  the  examina- 
tion will  cover  the  subjects  of  mathematics 
(algebra  and  geometryl,  plane  surveying, 
irrigation  engineering,  river  hydraulics  and 
water-piiwer  engineering.  .\ge  limit  is  20 
years  or  over  on  date  of  examination.  Per- 
sons appointed  under  this  examination  will 
be  eligible  to  promotion  to  the  position  of 
assistant  engineer,  with  salaries  ranging  from 
$1,380  to  $2,000  per  annum,  and  to  the  posi- 
tion of  engineer,  w^ith  salaries  ranging  from 
$2,400  to  $3,000  per  annum. 
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Progress  of  the  Panama  Canal. 

The  Panama  canal  construction  was  starlcil 
seven  years  ago  on  .May  1.  The  amount  o( 
excavation  complotccl  is  alxnit  l;iiS.i"to,(UKi  cii. 
yds.,  or  more  than  tlircc- fourth  of  the  entire 
amount  estimated  for  the  completed  canal, 
leaving  only  ahout  14,000,000  cu.  yds.  to  be 
removed.  For  the  past  three  years  more  than 
30.000,000  cu.  yds.  have  been  "taken  out  each 
year  so  that  at  the  end  of  1!M2  the  excavation 
should  be  completed. 

.\  new  development  of  an  old  trouble  and 
a  factor  in  the  completion  of  the  canal  is  the 
increase  in  the  number  of  slides  in  the  Culebra 
cut  where  the  banks  have  broken  in  -J  places 
between  the  Pedro  Miguel  locks  and  the 
Chagres  River  at  Gamboa,  a  distance  of  i) 
miles.  An  addition  of  li,104,000  cu.  yds.  was 
made  to  the  estimate  of  the  total  ainoimt  to  be 
excavated,  as  an  allowance  for  the  slides, 
and  the  amount  in  motion,  or  that  has  given 
an  indication  of  probable  movement,  docs  not 
exceed  this.  This  amount  may  be  increased, 
but  this  causes  no  apprehension  as  after  the 
locks  are  completed  it  will  he  possible  to  con- 
centrate dredges  for  the  removal  of  the  ma- 
terial that  remains  and  which  may  slide  in, 
enabling  the  work  to  proceed  much  more  ex- 
peditiously and  much  more  economically. 

Previous  to  the  widening  of  the  Culebra 
section  to  300  ft.  on  the  bottom,  the  move- 
ment of  slides  into  the  cut  was  due  almost  en- 
tirely to  slides  caused  by  the  movement  of  the 


l.ock  Construction. — The  placing  of  con- 
crete in  all  the  locks  is  o'l  per  cent  completed, 
LM.5;i,.'Wt;,  out  of  a  total  of  •1,'J8-1,U00  cu.  yds., 
liavin.i;  been  placed  up  to  May  1,  and  of  this 
amount  l,(i!M,08()  cu.  yds.  were  placed  in  the 
past  year.  .-Xt  Gatun,  S)51,661  cu.  yds.  were 
placed  during  the  year,  and  there  remain  to 
be  placed  783,210  cu.  yds.  before  the  concrete 
work  is  completed.  The  installing  of  the  lock 
gates  has  been  begun,  and  the  installation 
of  machinery  lor  gate  operation  and  towing 
of  ships,  of  the  emergency  dams  and  operating 
machines,  w'ill  be  carried  on  in  the  upper  locks 
wliile  concrete  laying  advances  in  the  lower 
nights. 

A  total  of  737,4"2-")  cu.  yds.  of  concrete  was 
placed  in  the  Pacific  locks  during  the  year,  and 
there  remain  to  be  placed  1,349,570  yds.  'Ilic 
locks  at  Pedro  Miguel  are  ncaring  comple- 
tion, and  those  at  Miraflores  are  fairly  be- 
gun, and  will  advance  with  greater  rapidity 
as  soon  as  the  cantilever  mixing  and  liandling 
plant  is  fully  installed. 

The  estimated  dry  fill  for  tlic  toes  of  Gatun 
Dam  is  8,340,778  en.  yds.,  and  there  has  been 
placed  up  to  May  1  a  total  of  7,017,080  yds. 
it  is  probable  that  the  amount  of  material 
actually  dumped  in  the  toes  of  the  dam  will 
greatly  exceed  the  estimated  total. .  The  total 
hydraulic  hll  is  estimated  at  ll,6o3,222  cu. 
yds.,  and  of  this  amount  7,0o8,->5fl  cu.  yds. 
were  in  place  oli  May  1.  The  total  estimated 
fill   is  20,000,000  cu.  yds.,  and   70  per  cent  of 
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Profile  of  Culebra  Cut,  Panama  Canal,  Showing   Progress  of  Excavation. 


top  layer  of  clay  upon  the  smooth  sloping 
surface  of  rock,  or  other  material  harder  than 
the  clay  itself.  The  overlying  top  layer  of 
clay,  in  such  cases,  varied  in  thickness  from 
about  10  to  40  ft.,  the  average  being  l-i  to  20 
ft.  The  widening  of  the  canal  in  the  Culebra 
section,  however,  necessitated  the  cutting  of 
fresh  slopes  through  this  top  covering  of 
clay  for  a  distance,  including  both  sides  of  the 
canal,  of  about  6  miles.  Consequently  in  a 
number  of  locations,  slopes  which  had  be- 
come permanent  and  were  covered  with  a 
dense  growth  of  vegetation  were  again  dis- 
turbed and  subjected  to  the  action  of  tropical 
dow-npours.  It  was  expected,  therefore,  that 
more  trouble  than  usual  from  this  cause  would 
be  experienced  within  the  next  year  or  so. 

Of  the  total  of  44,787,240  cu.  yds.  remain- 
ing to  be  excavated  21,371,075  cu!  yds.  are  in 
the  Culebra  Cut.  The  rate  of  progress  in 
this  section  of  the  work,  as  compared  with 
other  years  ending  May  1,  is  shown  in  the  fol- 
lowing table,  and  graphicallv,  by  the  profile. 
Fig.  1. 

May   1   to   Mav   1.  Cu.  vds. 

1904-1905 648,911 

1905-190fi 1.2.50,570 

1906-1907 4.861,895 

1907-190S 11.285,217 

1908-1909 13.955,753 

1909-1910 14.886,427 

1910-1911 15.925,976 


Total    62.814,749 

Amount  remaining   21,371.975 


this  amount  was  actually   in   place  on   May  1. 

In  the  spillway  the  concrete  work  is  00  per 
cent  completed,  and  has  reached  a  stage  where 
it  may  be  continued  during  the  rainy  season. 
There  remains  to  be  constructed  the  concrete 
dam  across  the  channel,  and  to  be  erected 
thereon  the  regulating  gates. 

Among  other  developments  of  the  year  was 
the  change  in  the  relocation  of  the  Panama 
Railroad.  The  location  on  the  95-ft.  level 
through  Culebra  Cut  was  changed  to  one  par- 
allel with  the  Canal,  but  far  enough  east  of  it 
not  to  be  interfered  with  by  slides. 

The  breakwater  at  the  Pacific  entrance  to 
the  Canal,  extending  from  Balboa  to  Naos 
Island,  was  advanced  to  a  point  13,000  ft. 
from  shore,  and  now  lacks  about  4,000  ft.  of 
completion.  The  breakwater  at  the  .\tlantic 
entrance,  which  will  extend  from  Toro  Point 
aljout  l(\o00  ft.  into  Limon  Bay,  was  begun 
in  August,  1910,  and  on  May  1,  the  fill  had 
been  advanced  to  4,214  ft.  from  shore. 

Plans  were  approved  for  terminal  docks 
and  basins  at  both  entrances.  The  basin  at 
the  Pacific  entrance  will  be  at  Balboa,  where 
work  has  been  begun  on  the  first  of  a  series 
of  reinforced  concrete  docks.  The  docks  at 
the  Atlantic  entrance  at  Cristobal  will  con- 
sist of  a  series  of  reinforced  concrete  docks, 
or  slips,  reached  from  shore  by  a  mole  which 
will  extend  about  3,300  ft.  into  the  b.ay  and 
serve  as  a  breakwater  to  protect  the  harbor  on 
the  south. 


Cost  of  Fuels  for  Forges. 

Tests  with  various  fuels  for  forges  were 
made  at  the  mines  and  smelters  of  the  Mam- 
moth Copper  Co.,  to  determine  which  fuel 
was  the  cheapest  to  use.  The  results  as 
taken  from  the  Etiyinccring  and  Mniing  Joui- 
inil  are  given  below.  Coal,  coke  and  oil  were 
tried.  Oil  proved  to  be  the  cheapest  at  the 
smelter,  and  also  at  the  mine  where  it  was 
used  for  heating  steel  for  the  drill  sharpeners 
and  coal  was  found  to  be  cheapest  in  the  or- 
dinary  blacksmith   work. 

The  oil  heats  steel  and  iron  quickly,  but  an 
undesirable  feature  is  the  roaring  noise 
caused  by  the  compressed  air  used  to  atomize 
the  oil.  For  general  blacksmithing,  such  as 
bending,  the  oil  gives  too  large  a  "flame,  but 
when  a  large  area  is  to  be  heated  it  is  su- 
perior to  other  fuel.  Most  smeltery  work 
requires  a  flame  heating  a  large  area,  while 
the  reverse  is  true  for  most  mine  blacksmith 
work.  Moreover,  at  the  smeltery,  as  there 
is  considerable  work  to  be  done,  there  are 
usually  several  forges  in  use  and  the  number 
of    forges   that   are   kept   running   is   adjusted 

TABLE  I.— FUEL  COST  FOR  MINE  FORGP:. 

^,       ,  Coal. 

Number  of  shifts 75 

Forges  running  per  shift 4 

Amount  of  fuel   used 9.239  tons 

Fuel  used  per  shift 246.3  lb. 

Fuel  per  shift  per  forge 61.6  lb. 

Cost  of  fuel $179,236 

Freight  to  mine 30.19 

Charges  for  loading  oil 


Total  cost  of  fuel  at  mine. 


Cost  of  fuel   per  shift 

Cost    of    fuel    per      shift 

forge    

Extra  charges  for  oil: 

Cost  of  bricks 

Cost  of  labor 


.$209,355        $48,687 

$2,791  $1.73S 

0.691  0.867 


$5.40 
5.01 


Total  repairs 


Cost  of  repairs  per  shift 

Cost   of  repairs  per  forge  per 
shift    


Total     cost     per 
forge    


shift     per 


$0,671 


$10.41 


$0,371 
0.1S5 


$1.05: 


to  the  amount  of  work,  so  that  a  forge  is 
kept  in  operation  as  continuously  as  possible. 
This  makes  the  wear  and  tear  on  the  oil-fired 
forge  considerable.  At  the  mine  there  is  gen- 
erally not  enough  w'ork  to  keep  one  forge  go- 
ing all  the  time.  The  consequent  alternate 
cooling  and  heating  plays  havoc  with  the  fire- 
bricks in  the  bed  of  the  forge.  This  is  the 
main  expense  in  the  maintenance  of  an  oil- 
fired   forge. 

At  the  smeltery  blacksmith  shop  the  use  of 
oil  has  resulted  in  a  saving  of  a  third  of  the 
labor  required  to  do  the  blacksmitliing  as  com- 
pared with  coal-fired  forges,  while  the  oil  is 
also  much  cheaper.  The  accompanying  tables 
give  the  results  of  tests  of  the  two  fuels  best 
adapted  to  the  work  in  hand,  w'hich  were 
made  at  the  Mammoth  mines: 

TABLE    II.— FUEL    COSTS    OF    HE.\TING 


DRILLS  FOR  SHARPENER. 
Colie. 

Number  of  nine-hour  shifts 235 

Amount   of   fuel *44.795 

Amount  of  fuel  used  per  shift...       *190 

Drills  sharpened  per  shift 429 

Cost   of   fuel $273.72 

Cost  loading  fuel $11.20 

Haulage  to  mine $10.08 

Total  cost  of  fuel  at  mine $295.00 

Total  cost  of  fuel  per  shift $1.2555 

Total    cost   of   fuel   per   shift    per 

drill    $0.0029 

Amount    of    fuel    used    per    drill 

sharpened    •0.444 

.\mount  saved  per  day  of  two 
nine-hour  shifts,  sharpening 
steel  with  Word  sharpener  by 
using  oil  instead  of  coke 


Oil. 

58 

t550 

t9.5 

312 

$15.95 

$0,833 

$1.13 

$17.91 

$0.3088 

$0.00098 

to.  0304 


$1..<S 


*Lbs:     tGals. 


The  test  to  determine  the  fuel  cost  for 
heating  steel  for  the  drill  sharpener  indi- 
cates that  coke  is  better  than  coal :  oil  better 
than  coke.  The  cost  per  drill  heated  with 
oil  was  0.098  ct.  and  with  coke  0.29  ct.,  a  sav- 
ing of  0.192  ct.  For  the  mine  forge,  oil 
proved  more  expensive  than  good  blacksmith 
coal,  and  the  maintenance  of  the  forges  was 
much  greater  when  oil  w-as  used. 

The  cost  of  the  coal  per  forge  per  shift, 
with  coal  at  $22.69  per  ton,  delivered  at  the 
mine,  was  09.1  cts.,  and  for  oil  at  4.9  cts.  per 
gal  at  the  mine,  it  is  80.7  cts.  for  fuel  alone. 
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while  the  repairs  averaged  18.5  cts  per  forge 
per  shift,  making  the  total  cost  of  oil  firing 
$1.0-5  per  forge  per  shift.  The  saving  per 
forge   per   shift    with    coal    was   36    cts. 

There  can  be  no  question  that  in  such  work 
as  sharpening  steel,  where  an  even  temper- 
ature is  essential  to  good  work  and  the  work 
is  fairly  continuous  over  periods  of  a  few 
hours,  oil  is  not  only  the  cheapest  but  also 
the  best  fuel  to  use  in  bringing  the  steel  to 
forging   temperature. 


Methods    and     Cost    of    Excavating    a 

Canal  With  Four-Wheeled 

Scrapers. 

At  Los  Animas,  Colorado,  an  irrigation 
canal,  50  ft.  wide  and  deep  enough  to  carry 
about  5  ft.  of  water,  is  being  excavated  with 
Maney  four-wheeled  scrapers.  The  canal 
follows  the  contour  of  a  rather  broad  and 
level  basin  and  the  material  i^  a  hard  adobe 
cla\-.      The   scrapers   were   .'it    first   loaded   with 


scraper  not  only  in  the  number  of  wheels  but 
in  that  the  .scoop  is  tilted  backward  when 
unloading.  The  mechanism  can  be  entirely  in 
control  of  the  driver,  who  operates  the  levers 
from  his  seat  in  the  rear  of  the  machine.  By 
means  of  these  levers  he  controls  the  sprocket 
chains  that  mesh  into  the  sprocket  w'heels  on 
the  rear  a.xle.  The  movement  of  the  team 
therefore  dumps  the  load.  The  capacity  of 
the  scraper   is  31   cu.   ft. 

The  manufacturers  of  the  Maney  four- 
wheeled  scrapers  arc  the  Rarron  &  Cole  Co., 
200  W.  Broadw^ay,  New  York  city.  The  work 
described  is  being  done  by  W'  .\.  C'At  & 
Sons,   Los  .\nimas,  Col. 


Cost   of   Hauling  with   Gasoline    Mine 
Motors. 

The  installatinn  of  three  gasoline  mine 
motors  to  replace  mule  haulage  in  the  entries 
of  the  mines  at  Walden's  Ridge,  Tenn.,  as  de- 
scribed liy  II    K.   Syh  ester  in  _l/;iir.(  luul  Miii- 
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Maney    Four-Wheeled    Scrapers    Digging    Irrigation    Ditch. 


a  snatch  team  and  later  with  a  traction  en- 
gine and  cable.  The  latter  method  made  a 
reductinii  in  the  (iperating  costs  of  about 
1  ct,  per  cu.  yd.  The  cost  of  the  team  outfit 
was  as  follows; 

4  Maney  .scrapers  at  .?:;tiO,Oii $l,04il 

32  animals,  including  4  on  .snatch  team,,,,  3.000 

Total     ,$4,040 

Cost  of  operation  w'itli  snatch  team: 

12  .ininials,   feeding  per  da>' $  9.00 

4  men  on  machines  a  I   $2,00 S,00 

1    pit  man    2.F»0 

1   dump  man   2,.^0 

]   .snap  man   2.50 

T'.tal     ,1:24,50 

With  this  outfit  and  an  average  haul  of  250 
ft.  tJOD  loads  of  1  cu.  yd.  each  were  made  per 
dav  of  10  hours,  costim;  about  b  cts.  per  cu, 
yd: 

The  use  of  the  traction  engine  brought  the 
cost  of  the  outfit  up  t.i  J5, 11411,  but  the  output 
was  increased  considerabl\ ,  The  traction  en- 
gine remained  stationar\  in  loading  the 
scrapers.  A  horse  was  used  to  drag  the  cable 
from  the  engine  to  the  farthest  point  for 
loading  the  scrapers  and  the  cable  was  then 
wound  in  on  the  drum  uf  the  engine  as  each 
scraper  load  was  taken.  The  cost  of  opera- 
tion with  the  engine  in  place  of  the  snatch 
team   was   as    follows : 

4  men  on  maeliines  at  $2 .$  S.Oo 

5  animals  (feed  per  team  per  day),  at  SL.'.U     6.0u 

1   pit  man   2.50 

1  dump  man   2.50 

1  snap  man    2,50 

1  cable  man    2,00 

1  engineer    ■ 3,00 

1  clutch    man    2.00 

Coal    5,0.) 

Haul  of  water   2.00 

Total  daily  expense ?/:5,50 

With  this  method  about  1.000  loads  per  10- 
hour    day   were    averaged   on   a   250    ft,    haul, 
or  at  a  cost  of  about  5  cts  per  cu,  yd. 
The  scraper  itself  dififers  from  the  ordinary 


cnils,  has  displ.iccd  L'.i  mules  and  reduci-d  the 
cost  of  hauling  li.\'  1!M  per  cent,  .Ml  the  ex- 
tra work  in^  the  mme  entr}'  necessary  for  the 
installation  of  these  motors  was  some  slight 
trimming  tn  give  ample  clearance  and  going 
over  the  track  to  re|ilace  with  20-lb.  rail  the 
places  on  the  entry  where  a  li.ghter  rail  h.id 
been  used. 

There  was  no  ilillirulty  found  by  reason  of 
the  many  curves,  as  the  motors  have  a  4-ft, 
wheel  liase  .ind  can  take  a  curve  of  25-ft,  ra- 
dius.     The    1   ccmiitues    arc    li    tons   each    and 


each''  entry,  and  a  short  distance  from  the 
motor  the  fumes  from  the  exhaust  are  hardly 
noticeable. 

The  mine  cars  used  arc  about  l,40ti  lbs.  in 
weight  and  carry  1  1,'5  tons  of  coal.  .\s  the 
grade  is  in  favor  of  the  loads,  the  empty  cars 
up  the  entry  make  the  load  for  the  motor. 
The  regular  20-car  trips  are  handled  without 
difficulty,  and  on  trial  trips  40  cars  have  been 
taken  up  the  entry. 

The  comparative  estimate  of  mule  and  mo- 
tor haulage  on  one  entry  is  as  follows : 
COST  OF  COAL  HAUL  ON  NO.   2  ENTRY,   IV2 

MILES  OR  3  MILES  FOR  ROUND  TRIP. 

10  twenty  car  trips  equals 224  tons 

B\'  mules — 

■  4  drivers    at    $1.63 ?6.60 

!i  mules  at   $0.50 4.50 

Total     $11.10 

By  motor — 

1  motorman,   per  day $2.05 

1  coupler,   per  day 1.65 

13  gals,    gasoline  at   llVb    els 1.50 

2  lijs.   carbide  at  4  els OS 

Vb  gal,  gasoline  engine  oil  at  23  cts 12 

1  g-il,    transmission   ease  oil 24 

Total     ?5.64 

.Saving    by   motor $5.46 

Or,  4:t,l  per  cent. 

These  luotors  use  12  to  13  gals,  of  gasoline 
each  per  shift.  The  gasoline  tanks,  of  which 
there  are  two  on  each  inotor,  are  so  placed  in 
the  frame  as  to  lie  well  protected  in  case  of 
der;iilment  or  accident.  The  tank  can  only  be 
Idled  when  detached  from  the  motor,  and  in 
changing  these  tanks  it  is  necessary  to  have  the 
v.-ilve  closed.  There  are  two  extra  tanks  with 
each  motor  and  these  are  filled  on  the  out- 
side. When  brought  into  the  mine  they  are 
perfectly  sealed  until  after  being  exchanged 
with  etiipty  tanks  on  the  motor.  There  is 
therefore  no  handling  of  exposed  gasoline  in 
till-  mine.  The  motors  are  made  by  the  Geo. 
I)    Whitcnili  Co.  of  Rochelle,  111. 


Making  Adobe  Brick. — Adobe  brick  are 
m,ide  m  southern  climates  by  drying  the 
molded  clay  in  the  sun.  Three  men  can  make 
l,onii  bricks  in  :!  days.  One  man  picks  the 
clay  from  the  bank  and  puddles  it,  another 
transports  it  to  the  molds  in  a  wheelbarrow 
and  gathers  dry  grass,  cutting  it  into  G  in. 
lengths  to  be  mixed  with  the  puddle.  The 
third  man  fills  the  molds,  .-Kfter  the  inolds 
have  set  for  a  day  the  bricks  are  dried  enough 
to  be  removed  and  piled  for  further  drying, 
which  requires  2  or  3  weeks  before  they  are 
ready  for  use.  The  bricks  are  aliout  llxSx 
22   ins. 


Preparations  are  being  made  to  mix  and 
place  concrete  in  the  arch  of  the  La  Salle 
Street  Tunnel  by  means  of  a  compressed  air, 
combination  mixer  and  conveyor.  The  mi.xer 
is   located   on   shore   and    its   batches  are   to  be 


Gasoline   Motor  for   Hauling   Cre   Cars,     Walden's   Ridge    Mine.  Tennessee, 


were  built  for  the  mine  gage  of  33  ins.  They 
are  designed  with  l-cylinder  engines,  of  am- 
ple power  to  slip  the  wheels,  and  all  parts  are 
well  protected,  as  is  necessary  for  mine  use. 
The  trouble  feared  was  that  the  gases  from 
the  exhaust  would  be  objectionable.  This  has 
not  proved  to  be  the  case,  however.  The 
motors  work  on  the  return  air,  of  which  there 
is    from    15,00(1    to    IS.OOl)    ft.    per    minute    on 


simultaneously  mi.xed  and  conveyed  through  a 
0  in.  pipe  to  place.  The  work  and  the  ma- 
chine will  be  described  later. 


The  construction  of  the  Chicago  subway 
will  be  undertaken  by  the  city  an<l  not  by  the 
city  in  conjunction  with  the  street  railway 
companies.  A  fund  of  $6,000,000  is  now  avail- 
able for  cotTimencing  the  work. 
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ROADS     AND     STREETS     SECTION 


Mountain   Road   Construction  in   Cali- 
fornia. 

At  the  Xovembcr  election  last  \car  ihe  citi- 
zens of  California  voted  to  bond  the  state  for 
$18,000,000  to  construct  a  s.vstcm  of  state  higli- 
\va\s.  Heretofore  the  onl.v  roads  constructed 
b.v  the  state  have  been  in  the  mountainous 
districts.  With  the  exception  of  the  Trinity- 
Humboldt  state  road,  all  of  the  state  highways 
are  in  the  Sierra  Nevadas  and  have  either 
been  acquired  from  the  counties  through 
which  they  pass  or  have  been  constructed  by 
the  state.  Those  roads  that  have  been  ac- 
quired from  the  counties  are  of  very  irregular 
grade,  and  usually,  at  tlie  time  the  state  as- 
sumed control,  were  in  an  extremely  bad 
state  of  repair.  Up  to  the  present  time  the 
state  policy  has  been  to  construct  or  maintain 
roads  in  counties  that  were  scarcely  able  to 
properly  maintain  long  stretches  of  isolated 
road.  Inasmuch  as  the  construction  and 
maintenance  of  these  mountain  roads  offers 
problems  not  met  in  ordinary  road  work,  the 
following  notes  from  the  last  report  of  N. 
Ellery,  state  engineer,  may  be  of  interest ; 

The  Lake  Fahoe  wagon  road  was  the  first 
road  to  be  acquired  by  the  state.  It  traverses 
El  Dorado  County  from  near  Smith's  Flat  to 
the  state  line  at  Lake  Tahoe.  •  As  time  goes 
by,  the  traffic  on  this  road  becomes  greater 
and  each  year  the  number  of  automobiles 
traveling  through  the  mountains  over  this 
highway  is  greatly  increased.  The  first  14 
miles  of  this  highway  is  in  the  summer  time 
extremely  dusty.  An  appropriation  of  $20,000 
was  made  by  the  state  legislature  for  the  pur- 
pose of  establishing  a  sprinkling  system  and 
sprinkling  the  road  for  the  first  10  or  12 
miles.  The  first  money  from  this  appropria- 
tion became  available  on  April  1,  1909,  and 
during  that  year  10  stand  pipes  and  8  tanks 
were  erected.  Water  for  the  stand  pipes  was 
secured  from  a  ditch  company.  Two  Austin 
steel  sprinkling  wagons  were  also  purchased. 
The  year's  operation  and  plant  cost  $11,132. 
During  1010  the  facilities  for  sprinkling  were 
increased  by  erecting  another  tank,  two  tanks 
with  gas  engine  and  pump,  and  six  stand 
pipes.  These  stand  pipes  were  supplied  for  a 
large  storage  tank  connected  by  6,-300  ft.  of 
pipe.  The  actual  sprinkling  began  May  22  and 
ended  Oct.  9,  the  cost  for  labor  and  water  be- 
ing $3,350.  The  total  cost  of  sprinkling  and 
plant  for  the  season  w-as  $7,9.30. 

The  maintenance  fund  on  this  road  has 
been  $5,000  per  year.  This  has  been  applied 
to  keep  the  road  in  shape  for  the  summer 
travel,  as  during  the  winter  over  the  summit 
of  the  Sierra  Nevada  the  road  is  completely 
blocked  by  snow.  During  1910  the  work  of 
maintenance  and  repair  was  begun  on  March 
1-5  at  the  western  end  of  the  road.  For  a 
stretch  of  several  miles  a  grading  machine 
was  used,  the  road  crowned,  and  in  many 
places  the  grader  was  used  to  fill  up  the  ruts 
and  bring  the  material  on  the  road  bed.  The 
Tahoe  road  is  essentially  a  mountain  road, 
traversing  the  Sierra  Nevadas,  and,  like  other 
roads  in  these  mountains,  is  constructed  for 
•many  miles  in  a  granite  region.  Its  grades, 
when  originally  laid  out,  were  in  many  places 
steep,  and  in  other  places  comparatively  flat. 
In  early  days,  this  was  the  usual  plan  of 
carrying  out  a  road  line.  It  was  then  that 
they  thought  but  little  of  the  maintenance 
of  the  road.  This  lack  of  uniformity  of 
grade  creates  an  extra  maintenance  expense 
that  can  never  be  averted  unless  the  road 
is   changed,   or   these   grades   eliminated. 

The  Sonora  and  Mono  Road  has  been 
owned  by  the  state  for  nine  years. 

The  section  on  the  eastern  end,  from 
Bridgeport  to  Junction,  for  17  miles,  is  easy 
of  maintenance,  but  from  Junction  to  Leavitt 
Meadows  and  over  the  Sonora  pass  to  Baker's 
Station,  there  is  a  section  of  road,  for  the 
most  part  in  solid  granite,  with  very  steep 
grades.     From  Baker's  Station  to  Long  bam, 


T.ABLE  II.— COST  FIGURES  ON'  TRINITY-HU.MBOLDT   ROAD. 

1909 

1910 

Plow    and   scraper Cost.     Amount  done.    Cost  unit.  Cost.       Amount  done. 

Pick   and   shovel $      355.82  2,845  $        0.125  $        23.33  75 

Solid    rock    8,253.18  23, 'IS.-.  .352  5.573.04  19.010 

Wall  work    5,74ip.42  6.]6(i  .930  11,657.44  17.223 

Ciilvorts     781.30  124  6.30  400.87  65.5 

nitclua    142.43  878.27  

Clearing    39.44  80.97  

1,314.00  22.56*  62.80  1,575.38  15.7» 

Totals     

$16,026.59      8.08  miles         $2,057.87  $20,189.08       4.56  miles 


Costs  unit. 
$       0.31 

0.293 
0.677 
6.20 


100.00, 
$4,427.41 


at  the  western  terminus  of  the  road,  about 
one-half  of  this  distance  is  in  good  soil; 
the  remainder  traverses  a  section  through 
granite  rock  and  boulders.  When  the  state 
took  possession  of  the  road  the  granite  sec- 
tions were  in  very  bad  condition,  being  noth- 
ing but  a  gully  in  many  places. 

The  particular  location  of  the  Sonora  and 
Mono  road  seems  to  be  in  a  belt  especially 
liable  to  the  occurrence  of  great  waterspouts. 
Since  this  road  has  been  under  the  jurisdic- 
tion of  the  state  several  times  it  has  been 
torn  to  pieces,  for  from  1,000  ft.  to  a  mile 
in  length.  During  the  last  summer  about  a 
half  mile  of  the  roadway  near  Leavitt  Mead- 
ows was  almost  completely  torn  out  and  it 
therefore  necessitated  a  heavy  expense  to 
replace  this  section  of  road.  In  1909  the 
state  completed  the  bridge  number  one.  on 
what  is  known  as  the  lane  going  from  Bridge- 
port toward  Carson  Valley.  This  structure 
was  to  be  placed  in  1908,  but  the  cold  weather 
of  that  fall  prevented  it  being  completed. 
It  was  erected,  however,  under  the  following 
conditions :  Work  began  Sept.  6,  1909,  and 
the  bridge  was  finished  Sept.  25,  1909;  size. 
18  ft.  clear  span.  IG  ft.  roadway,  and  clear 
height,  4  ft.;  built  of  reinforced  concrete  on 
concrete  abutments.  The  cost  was  as  follows : 

COST. 

Preliminary  work  and  excavation  labor.. $  145.50 

28  cu.   yds.   concrete  labor 267.50 

42  bbls.   of  cement 268.80 

4.3.54   lbs    of  steel 229.76 

Forms,    etc 104.46 

Superintendence    92  30 

Xotal     $1,108.32 

On  the  eastern  end  of  the  Sonora  and  Mono 
road  the  state  now  has  five  reinforced  con- 
crete bridges,  and  a  combination  bridge  over 
the  West  Walker  near  Junction.  In  addition, 
about  200  rock  and  vitrified  pipe  culverts 
have  been  built.  Special  effort  has  been  put 
forth  on  this  road  in  an  endeavor  to  drain 
by  ditches,  and  thus  save  the  roadway.  The 
state  engineer  recommends  that  if  the  state 
is  to  bring  the  Sonora  and  Mono  road  up 
to  a  proper  plan  of  maintenance,  it  should 
not  only  allow  an  appropriation  for  $6,000  per 
annum,  for  ordinary  maintenance,  but  should 
also  appropriate  about  $10,000,  for  the  re- 
moval of  solid  rock  and  the  change  of  grades. 

During  1906  a  survey  of  the  first  20  miles 
of  the  King  River  Canyon  road  was  com- 
pleted to  a  point  near  Horseshoe  Bend,  on 
the  south  fork  of  the  Kings  River.  In  1907 
the  survey  was  completed  to  the  flat  near 
the  Cedar  Grove  Hotel,  in  the  floor  of  the 
Kings  River  Canyon.  'This  survey  was  32.8 
miles  in  length,  from  the  General  Grant  Na- 
tional Park,  and  was  made  through  a  most 
difficult  country.  In  places  it  became  neces- 
sary  to   spend   money    for  trails,   in   order   to 

TABLE  I.— COST  FIGURES  ON.  KING'S  KIVER 
CANYON  ROAD. 


-1909- 


-1910- 


Amt.     Unit  Amt.     Unit 

Cost.  done.     cost.  Cost.  done.     cost. 
Steam 

shovel   ...$9,627  25,509  $0,378  $5,435  10,356  $0,524 
Pick  and 

shovel  ...   1.933     3,368       .568  995     1,519       .655 

Solid  rock.   3,699     1.917     1.91  3,789     1,957     1.9:i 

Wall   work      248        134     1.87  2,503       36.5       .68 

Culverts    .      674   509   

aearing    .       713         7.6*     .9390      188       1.88*     .9925 

•Acres. 


get  supplies  and  provisions  to  the  men  on 
the  survey.  Solid  cliffs  of  granite,  and  the 
extremely  rough  territory  in  which  the  men 
worked,  made  the  survey  expensive.  To  com- 
plete the  work  of  surveying  alone,  on  this 
route,  cost  $6,032.94.  During  1907  construc- 
tion work  was  started  at  the  General  Grant 
National  Park,  and  continued  during  that 
year  to  within  a  half  mile  of  the  summit 
of  the  ridge,  between  Ten-mile  Creek  and 
Millwood.  The  following  year  work  was 
continued  until  about  5%  miles  of  roadway 
had  been  built.  Burleigh  drills,  and  a  steam 
shovel  were  furnished  the  state  road  super- 
intendents to  continue  the  work  of  construc- 
tion. After  leaving  the  ridge  or  summit, 
whence  the  road  gradually  descended  into 
Ten-mile,  it  was  found  that  beneath  the  sur- 
face of  the  ground  either  solid  rock  or  gran- 
ite boulders  was  encountered.  This  made 
construction  difficult  and  expensive.  Up  to 
Nov.  30,  1910,  about  9Vi  miles  of  this  road 
had  been  completed.  Table  I  shows  the  cost 
and  amount  of  work  done  on  this  road. 
In  the  work  on  the  Kings  River  Canyon  road, 
and  in  fact  in  all  highway  work  in  the  Sierra 
Nevadas,  provisions  and  supplies  are  expen- 
sive and  difficult  to  obtain.  It  is  also  ex- 
tremely difficult  to  hold  labor  after  about  the 
first  of  November,  on  account  of  the  snow. 

Work  on  the  Trinity-Tehama-Shasta-Hum- 
boldt road  was  begun  in  1909,  near  Salt 
Creek,  and  continued  until  Nov.  6,  that  year, 
when  the  rains  and  snows  made  it  impossi- 
ble to  hold  labor.  During  this  year  woric 
was  carried  on  for  5%  months,  an  average 
of  40  men  being  employed  in  the  construc- 
tion of  this  road.  The  work  was  mostly 
through  a  timbered  country  and  the  grading 
was  principally  in  earth.  During  1910  the 
work  of  construction  was  started  on  May  2, 
and  continued  until  Oct.  6.  when  about  13% 
miles  of  road  had  been  completed.  Steam 
drills  and  a  plain  boiler  on  wheels  were  fur- 
nished to  aid  in  the  construction  along  what 
is  known  as  Rattlesnake  Creek.  The  work 
along  this  particular  creek  is  the  most  diffi- 
cult on  the  whole  route,  and  was  the  one 
expensive  feature  at  the  time  of  the  selec- 
tion of  this  route.  Table  II  contains  cost 
figures  of  the  work  done  during  1909  and 
1910  on   this   road. 


Standardized  Street  Widths.'^ 
It  we  are  to  remedy  the  municipal  ills  from 
which  we  now  suffer  some  large  physical 
changes  in  .American  cities  are  absolutely 
necessary  and  inevitable.  Nevertheless,  per- 
manent progress  in  city  planning  w-ill  not  re- 
sult usually  from  spectacular  schemes  for  the 
sudden  transformation  of  our  cities,  nor  from 
revolutionary  programs  and  proposals.  Ad- 
vances will  come  more  often  from  a  patient 
but  open-minded  and  scientific  study  of  such 
problems  as  are  represented  by  the  title  of 
this  paper,  followed  by  a  close  co-ordination 
of  one  subject  with  another  in  a  compre- 
hensive plan,  thus  recognizing  the  unity  of 
the  city  and  the  inter-relation  of  all  its  parts. 
It  would  not  be  difficult  to  convince  any- 
one not  already  convinced — if  such  there  be — 
of  the  importance  of  fixing  street  widths 
more    intelligently    and    discriminatingly.      .-Xt 

•Paper  by  John  Nolen,  Cambridge.  Mass.,  pre- 
pared for  the  Third  National  Conference  on 
City  Planning.  Philadelphia.  Session  of  May  1.. 
1911. 
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the  present  time  an  a\rr:ige  of  20  to  40  per 
cent  of  the  total  area  of  cities  is  devoted  to 
streets,  rising  in  the  case  of  Washington,  D. 
C,  to  54  per  cent.  Therefore,  even  a  slight 
variation  in  the  width  of  the  streets  of  a  city 
becomes  a  matter  of  importance.  Consider, 
■  for  example,  what  an  e.Ncess  of  2  ft.  in  the 
width  of  the  1,400  miles  of  paved  streets  of 
Philadelphia  would  involve  in  the  cost  of  land 
and  paving!  On  the  other  hand — and  here 
the  lack  of  intelligent  and  discriminating  ac- 
tion has  even  graver  aspects — consider  what 
the  lack  of  a  few  feet  in  the  width  really 
necessary  for  streets  in  Philadelphia  already 
involves!  It  involves  directly  the  expendi- 
ture of  enormous  sums  of  money  for  street 
widening  or,  indirectly,  of  much  greater  sums, 
practically  incalculable  in  amount,  as  the  pen- 
alty for  conditions  which  still  appear  to  our 
too   timid    minds    virtualh    unchangeable. 

The  evils  of  the  present  system  of  ti.xing 
street  widths  are  acute.  They  demand 
prompt  but  careful  examination  and  correc- 
tion. What,  then,  are  the  causes  of  the  ex- 
isting difficulties  in  this  matter  of  street 
widths  and  what  are  the  remedies?  Some 
students  of  this  subject  are  of  the  opinion 
that  the  evils  are  due,  in  part  at  least,  to  a 
standardization  of  street  widths;  to  the  fact 
that  city  councils  or  other  nuuiicipal  authori- 
ties have  heretofore  fixed  upon  a  cer- 
tain number  of  feet,  usually  40,  00  or  60  ft., 
as  the  width  for  all  streets.  Undoubtedly 
such  action  has  proved  a  handicap  to  many 
a  city.  But  is  the  standardization  itself  the 
evil?  Is  it  not  the  arbitrary  and  unintelli- 
gent character  of  that  standard ;  and  is  not 
the  remedy  another  standard,  or  other  stand- 
ards, rather  than  the  aI)andonment  of  the 
principle  of  standardization?  Is  there  not 
danger  of  reacting  too  far,  or  of  reacting  in 
the  wrong  direction  ?  The  remedy  for  a  stu- 
pid standardization  of  street  widths,  is  not 
likely  to  be  found  in  the  abandonment  of  all 
standards,  but  in  the  adoption  of  more  in- 
telli.gcnt   standards 

It  would  seem  that  street  widths  could  be 
satisfactorily  standardized  because  the  ficts 
upon  wdiich  such  widths  rest  are  capable  of 
definite  classification  and,  furthermore,  be- 
cause it  is  practicable  to  collect  scientific  data 
concerning  these  facts  and  from  this  data  to 
reason  to  sound  conclusions  with  a  consid- 
erable degree  of  conlidence.  While  these 
facts  are  numerous  and  varying,  they  are  not 
more  so  than  those  connected  with  the  cut- 
ting of  metals  or  some  of  the  other  opera- 
tions that  have  been  so  successfully  stand- 
ardized in  the  industrial  world  in  recent 
years. 

What  are  the  facts  which  should  deter- 
mine street  widths?  They  are:  (1)  the  width 
required  for  "a  line  of  vehicles,"  thus  fixing 
roadway  units;  (2)  the  width  required  for 
"a  line  of  pedestrians,"  thus  fixing  sidewalk 
units:  (-3)  the  classification  of  the  streets 
of  a  city  according  to  the  traffic  require- 
ments put  upon  them,  or  the  other  functions 
that  they  are  to  serve:  and  (4)  an  estimate 
of  the  present  and  future  traffic  of  the 
streets  of  any  given  class,  the  width  re- 
quired to  meet  that  trafilc,  ami  then  the 
standardization    of    that    width. 

(1)  It  is  not  yet  possible  to  fix  with 
scientific  accuracy  the  width  re(|uired  for  a 
line  of  vehicles,  partly  because  the  data  as  to 
the  actual  average  width  of  present  day  vehi- 
cles is  inadequate,  and  partly  because  that 
width  is  just  now  in  process  of  change,  due 
mainly  to  the  increasing  size  and  use  of  the 
motor  truck.  Nevertheless,  the  conclusions 
on  this  point  are  already  fairly  definite.  The 
difference  is  represented  by  about  1  ft.  One 
set  of  investigators  holds  that  !)  ft.  or 
thereabouts  should  be  fixed  as  the  width  re- 
quired for  a  line  of  vehicles.  They  base  their 
opinion  upon  the  fact  that  some  luotor  truck 
bodies  today  have  a  width  of  8  ft.  and  that 
the  tendency  of  maiuifacturers  is  to  increase 
the  width  of  trucks.  The  margin  for  safe 
clearance,  taking  into  account  average  skill 
in  drivin.g,  would  reciuire  about  another  foot 
for  each  line  of  vehicles,  making  the  total 
width  !)  ft.  Other  investigators  find  that  to- 
day   very    few    vehicles,    even      large      motor 


l.rucks,  me.isure  more  than  C'i  or  7  ft.  m 
width,  and  that  conditions  of  construction  or 
laws  are  likely  to  place  a  limit  upon  advan- 
tageous width  close  to  T  ft.  This  view  has 
the  support  of  some  of  the  vehicle  companies 
who  hold,  in  the  interest  of  the  manufacturer 
and  user  of  trucks,  as  well  as  the  public, 
that  eVi  ft,  or.  at  most,  7  ft.  should  be  the 
maximum    xyidtli. 

It  is  not  the  ptirpose  of  this  paper  to  lr> 
to  settle  finally  the  width  required  for  a  Imc 
of  vehicles  or.  indeed,  any  other  fact  or  spe- 
cific point  connected  with  the  standardiza- 
tion of  street  widths.  The  purpose  is  mere- 
ly to  indicate  the  advantages  and  necessity 
for  such  standardization  and  to  suggest  some 
reasonable  basis   for   it. 

But  to  apply  further  the  method  suggested 
above,  we  may  assume  for  the  sake  of  mak- 
ing the  application  definite,  that  a  width  of 
iS  ft.,  the  present  workin.g  li.gure  of  many  of 
the  best  i^ractitioners,  is  sufficient  for  a  line 
of  vehicles.  .\s  a  matter  of  fact,  not  only 
the  width  of  vehicles  but  also  the  load  is 
likely  to  be  standardized  by  law,  so  that  the 
engineer,  laiufscape  architect,  or  city  plan- 
ner will  have  a  definite  maximum  figure  to 
work  with  These  limits  may  have  excep- 
tions, but  the  exceptions  should  be  discour- 
aged by  a  vehicle  license  ta.x,  which  would  in- 
crease very  rapidly  on  vehicles  above  certain 
dimensions. 

In  addition  to  the  space  required  for  vehi- 
cles, allow.'ince  must  be  made  on  many 
streets  for  electric  cars.  Assuming  double 
tracking,  which  is  the  most  economical  meth- 
od usuallv,  this  allowance  should  be  not  less 
than  20   ft, 

(2)  Various  methods  have  lieen  devised 
and  followed  for  determining  the  width  of 
sidewalks.  The  most  customary  is  to  make 
the  sidew:ilk  some  fixed  proportion  of  the 
roadway.  In  some  cases,  following  this 
method,  each  sidewalk  is  one-half  the  width 
of  the  roadway:  in  others  one-third  the  width 
of  the  roadway.  The  latter  appears  to  rep- 
resent the  mo.st  frequent  practice.  This 
method,  however,  .appears  arbitrary  and,  in 
some  instances,  would  be  unsound,  because 
the  use  of  the  sidewalks  does  not  necessarily 
increase  and  diminish  with  the  amount  of 
traffic  on  the  roadway.  However,  the  cus- 
tom of  making  the  sidewalk  one-third  the 
width  of  the  roadway  has  proved  fairly  satis- 
factory in  practice.  For  example,  in  the 
subdivision  of  a  100  ft.  business  street  into  a 
00  ft.  roadway  and  20  ft.  sidewalks.  Fixing 
the  width  for  a  line  of  pedestrians  at  2  ft  , 
if  the  applicant  of  the  principle  to  pedes- 
trians does  not  appear  too  academic,  this  al- 
lows, on  a  street  witli  a  total  width  of  100 
ft.,  for  ten  lines  of  pedestrians  on  each 
of  the  20  ft.  sidew-alks.  The  proper  width  of 
sidewalks,  the  method  of  determining  that 
width,  and  a  more  rigid  control  of  encroach- 
ments upon  sidewalks,  all  deserve  more  at- 
tention than  they  have  heretofore  received. 

(3)  The  classification  of  the  streets  of  a 
city  according  to  the  traffic  requirements  put 
upon  them  or  Ihc  other  functions  that  they 
are  to  serve  is,  of  course,  one  of  the  funda- 
mental requirements  of  any  attempt  to  stand- 
ardize street  widths.  European  countries 
have  made  such  classifications.  Here  are  the 
figures  for  sonic  of  the  cities  of  Kngland  and 
Germany. 

The  Lonilon  l'r:ilhc  Commission  made  live 
divisions   as   follows: 

Feet. 

Main   avenue.s    140 

First   class  arten.-il  .streets inn 

Second  class  strerts   SO 

Third  class  streets   60 

Fourtli  class  streets   40  to     SO 

Xo  street  wa-  to  be  less  than  40  ft.  This 
standard  classilication.  applying  to  London 
and  its  suburbs,  is  a  great  advance  over  the 
London  Buibliiig  .'\ct  of  1894,  wdiicli  put  the 
average  width  of  streets  "in  the  public  in- 
terest" at  411  ft.  clear  or  20  ft.  from  the 
center  of  the  ro:idway  to  the  nearest  external 
wall  ;  and  the  council  could  not  retpiire  a 
greater  width  th:in  (10  ft. 

The  standard  classification  for  German 
cities  of  the  second  size,  cities  like  Leipzig 
and   Frankfort,  is  as   follows: 


Feel, 

Mam    tliDruuglirarcs    sr,  to  118 

Seuondar\'  tlioroiighfares   .'jO  to     SO 

Local  streets    3o  to     47 

.\  Prussian  law,  in  force  since  1875,  ap- 
parently drawn  to  meet  the  ref|uirements  of 
Berlin,  fixes  the  following  dimensions  for 
the  laying  out  of  new  streets  ami  for  the  al- 
teration of  old  ones: 

Feet. 

Main    thorougfifares    nr,  or  over 

Si'cundaiv  thoroiiglifares   '15  to     95 

Local  streets    ^0  to     6o 

The  width  of  streets  in  different  .\merican 
cities  varies  greatly.  There  arc  very  few  that 
have  .adopted  standards  for  the  classilication 
of  streets  according  to  traffic  requirements. 
Probably  the  best  classification  is  that  of 
Washington,  D.  C.  wdiich  is  as  follows: 

Feet. 

Main   tlioroughfares    160 

Seeondarv    tlioroughfares    1-0 

Local  streets    'J"  to     90 

The  German  city  standards,  given  ;d)ove, 
ap];ear  to  be  more  reasonable  and  logical 
th;in  those  of  London  or  Washington,  and 
there  is  a  distinct  advantage  in  having  more 
or  less  range  within  each  classification,  as 
against  fixing  the  width  hard  and  fast  to  a 
single  figure.  It  ought  to  be  practical  to 
classify  most  of  the  streets  of  a  city  either 
as  main  thoroughfares,  secondary  thorough- 
fares, or  local  streets,  and  to  apply  to  them 
one  of  the  standard  widths  adopted  for  their 
rchoective  classifications. 

(  4  )  To  determine  such  classification,  how- 
ever, requires  an  estimate  of  the  recent  and 
future  traffic  requirements  of  the  streets  of 
,niy  given  class.  It  does  not  seem  wise  to 
begin  by  fixing  the  width  of  a  street  at  say 
,"i0  or  00  or  100  ft,,  and  then  apportioning 
that  width  as  favorably  as  may  be  between 
roadwa\-  .-ind  sidewalk.  It  is  better  to  begin 
at  the  other  end  and  try  to  decide  what 
traffic  capacity  in  roadway  and  sidewalk  the 
afreet  should  provide  for,  thus  determining 
which  class  't  f;ills  in;  and  then  applying  the 
unit  of  measurement  adopted  for  car  lines, 
for  \chicles,  for  pedestrians,  for  trees,  etc., 
decide  upon  the  required  width.  For  exam- 
ple, here  arc  three  illustrations  of  this  method. 

T.  .\n  average  main  tliorouglifare  is  to  liave. 
saA'. 

Ft. 

A  double   track  ear  line -0 

G  lines  of  vehicles,  ;,  on  each  side  of  tracks. 

S  ft.  each  4S 

20    lines   of  pedestrians,    10   lines   on    each    of 

the  two  sidewalks,  2  tt.   each 40 

Total  for  an  average  main  thoroughfare...   108 

11.  An  average  secondary  thoroughfare  is  to 
ha\'e,    say.  Ft. 

.\  double  track  car  line 20 

1  lines  of  vehicles,   2  on  each  side  of  tracks, 

,S    ft.    each 32 

16    lines    of   pedestrians,    8    lines   on    each    of 

tlie  two  sidewalks,  2  ft,  each 32 

Total   for  an  average  secondary   thorough- 
fare         S4 

in.  An  average  local  street  is  to  have.  say. 

Ft. 
IJoadway  for  3  lines  of  vehicles.  S  ft.  each...     24 
12  lines  of  pedestrians.  6  lines  on  each  of  the 
two  sidewalks,   2   tt.   each 24 

Total   for  an  average  local  street 48 

fhese  are  only  averages  and  are  given  sim- 
ply ,as  illustrations  of  the  method  of  stand- 
.-.rdization  proposed  and  its  application.  The 
range  of  street  widths  for  such  a  classifica- 
tion  mielit   be   as   follows: 

Feet. 

Main    tlioroughfares    from  00  to  ISO 

Seeondarv  thoroughfares    from  60  to     90 

Ijoeal   streets    from  40  to     60 

•Such  a  standardization  would  naturally  dif- 
fer from  city  to  city  as  conditions  and  re- 
quirements differed.  Its  advantages  would  be 
twofold;  first  in  fixing  the  range  of  normal 
street  requirements  of  three  or  more  import- 
ant classes;  secondly  in  definitely  and  con- 
sciously tryin.g  to  determine  in  advance  to 
which  class  a  particular  street  belonged.  Of 
course,  even  with  such  a  classification  there 
would  be  many,  many  exceptions — special 
streets,  having  siiccial  requirements  and, 
therefore,  calliu.g  for  sjiecial  provisions.  But 
if  no  standards  whatever  are  fixed — and  this 
is  the  important  practical  point — there  is  dan- 
ger that  the  normal  differentiation  of  the 
streets  of  one  class  from  those  of  another 
will  be  constantly  overlooked,  or  that  pri- 
vate   interests    through  pressure  and  induence 
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may  succeed  in  securing  action  which  is  in 
conflict  with  the  public  requirements.  It  was 
largely  to  prevent  these  results  that  street 
width  standards,  in  most  cases  unintelligent 
nnd  undiscriininating,  were  adopted  by  cities 
in  the  past.  Where  no  standards  whatever 
have  been  adopted  many  illustrations  can  be 
found  of  the  abuses  that  have  crept  in,  par- 
ticularly the  failure  to  allow  suthcient  street 
width  for  main  and  secondary  thorough- 
fares. 

In  the  discussion  thus  far,  no  reference  has 
been  made  to  trees,  grass  strips  or  other 
planting  in  the  streets  or  of  space  set  aside 
primarily  for  the  adornment  of  the  street  or 
for  insuring  the  benefits  of  light  and  air  and 
on  appearance  of  spaciousness.  Such  refer- 
ence was  omitted  merely  to  simplify  the  sub- 
ject and  bring  it  within  the  compass  of  a 
brief  paper.  Of  course,  trees  are  desirable 
not  only  in  residence  streets,  hut  also  in  most 
business  streets.  Of  the  many  arguments 
against  the  greater  use  of  trees  in  our  busi- 
ness streets,  the  only  sound  argument  in  most 
instances  is  that  there  is  no  room  for  tbem. 
But  as  with  traffic  so  with  trees.  The  same 
method  should  be  applied.  If  we  are  to  have 
trees  we  must  determine  the  width  require- 
ments of  a  line  of  trees  or  two  lines  of  trees 
or  whatever  else  is  needed.  Except  for  tem- 
porary effects,  it  is  not  good  policy  to  plant 
trees  in  a  space  that  is  needed  for  roadway 
or  sidewalks ;  nor  is  it  good  policy  to  plant 
one  or  more  lines  of  trees  in  a  space  that  is 
inadequate  for  their  successful  growth.  If, 
for  instance,  it  is  decided  that  6  ft.  is  the 
minimum  space  in  which  a  line  of  trees  of  a 
given  species  can  flourish,  then  we  should 
standardize  that  width  for  that  species  of 
tree  and  provide  it.  Exceptions  there  would 
be  undoubtedly  to  standards  for  trees  as  for 
roadways  and  sidewalks,  but  they  would  be 
recognized  as  exceptions  and  justified  because 
of  exceptional  conditions.  Standards  can  only 
be  applied  profitably  to  the  normal,  but  in 
such  matters  as  street  widths  five-sixths,  per- 
haps nine-tenths  of  all  cases  would  be  normal. 

The  traffic  and  use  of  many  city  streets  in- 
crease from  year  to  year,  tending  to  shift 
some  streets  from  one  classification  to  an- 
other. Plow  to  provide  a  method  of  meeting 
this  increase  is  a  difficult  question  to  answer. 
To  begin  with,  we  must  recognize  that  a 
city  that  is  alive  has  growth,  and  that  growth 
makes  changes  from  time  to  time  necessary. 
Street  widths  cannot  be  made  right  "once  for 
all."  The  utmost  foresi.ght  must  be  exer- 
cised and  then  adjustments  and  widenings 
m?de  to  meet  new  conditions.  Street  develop- 
ment, like  most  other  features  of  City  plan- 
ning, is  an  unending  process.  In  the  field 
of  education,  the  unending  character  of  the 
process  was  expressed  by  the  boy  who  in- 
quired at  a  public  library  for  a  book  which. 
he  said,  was  entitled  "How  to  Get  Educated 
and  How  to  Stay  So."  So  it  is  with  streets. 
The  problem  is  how.  by  the  exercise  of  skill 
and  foresight,  to  design  and  arrange  them 
to  fulfill  their  functions  and  then  from  time 
to  time  how  to  redesign  and  rearrange  them 
to  meet  new  requirements.  In  the  case  of 
streets  where  Increased  traffic  is  expected, 
the  most  practical  method  of  providing  for  it, 
perhaps,  would  be  to  reserve  some  extra  space 
between  the  roadway  and  sidewalk,  or  in  the 
center  of  the  roadway,  or  between  the  side- 
walk and  the  buildings,  utilizing  this  space 
temporarily  as  an  area  planted  with  trees 
and   shrubs  or  merely  with  grass. 

The  evils  that  might  follow  from  the  adop- 
tion of  an  undiscriminating  set  of  stand- 
ards or  from  an  unintelligent  application  of 
a  discriminating  set,  have  not  been  over- 
looked.    They  might  be  serious. 

But  it  is  my  opinion  that  under  our  present 
city  organization  such  evils  would  ordinarily 
be  less  than  those  that  almost  inevitably  fol- 
low from  a  lack  of  any  established  stand- 
ards and  from  the  policy  of  determining 
street  widths  piecemeal  as  each  is  presented 
for  decision. 


Experimental  Road  Work  in  Allegheny 
County,  Pennsylvania.* 

The  experiments  carried  cm  in  this  county 
have  been  many  ami  varied;  the  lirst  were  for 
the  purpose  of  laying  the  dust  which  had  be- 
come a  great  nuisance.  The  idea  that  the  oil 
had  another  value  that  held  out  a  vision  of 
road  preservation  caused  a  number  of  experi- 
ments along  the  line  of  increasing  this  value, 
and  I  believe  Allegheny  County  has  had  as 
much  success  along  this  line  as  probably  any 
other  county.  Our  method  consists  today  of 
the  application  of  an  asphaltic  oil  running 
about  TiO  per  cent  asphaltic  base.  This  oil 
comes  in  tank  cars  and  the  oil  is  fluid  enough 
to  be  readily  pumped  from  the  cars,  in  ordi- 
nary sununer  weather,  but  during  the  first  few 
days  of  each  season  it  has  been  necessary  to 
apply  steam  heat  to  the  cars  to  cause  it  to  flow 
readily.  This  oil  is  pumped  into  oil  tank- 
wagons,  that  hold  from  400  to  500  gals.,  and 
arc  provided  with  a  valve  and  distributor  ar- 
rangement tiiat  allows  the  operator  to  govern 
the  amount  of  flow  at  all  limes.  The  road- 
way before  being  treated  is  swept  thoroughly 
by  a  horse  sweeper  and  with  hand  brooms  to 
entirely  remove  all  dust  and  dirt  from  the 
surface.  This  also  loosens  the  immediate  sur- 
face and  gives  the  oil  a  chance  to  penetrate 
the  road  and  form  a  bond.  The  road  is  then 
left  to  dry  by  the  natural  evaporation  of  the 
lighter  oils,  or  is  covered  with  small  stone  or 
sand,  to  alleviate  the  disagreeable  condition 
that  sometimes  follows  the  application  of  this 
light  oil.  The  work  done  during  the  past 
three  years  has  shown  up  extremely  well  and 
we  have  cases  where  the  oil  has  stood  an  extra 
heavy  travel  for  a  period  as  high  as  two  years 
without  showing  a  dusty  condition,  and  this  is 
on  such  roads  as  the  Brownsville  and  Steu- 
benville  Pikes. 

The  cost  of  applying  this  light  oil  for  the 
various  years  since  1907  is  as  follows : 

1907.            1909.  1910. 

Per               Per  Per 

.sq.  yd.  sq.  vd.  .'iq.  vd. 

Oil     material $0.01599  $0.012212 

Labor    $0.0615           0.00663  0.0070S6 

Demurrage       and 

freight  charges O.OOOIS  0.000315 

Supplies,     tools. 

wagons,  etc 0.001265 

Averages    $O.OGla         $0.02280         $0.020878 

The  heavy  cost  during  1907  was  probably 
due  to  the  fact  that  the  work  was  done  by 
contract.  During  the  years  1909  and  1910  the 
work  was  carried  on  by  the  county  mainte- 
nance force,  and  correct  cost  data  have  been 
obtained. 

On  the  Steubenville  Pike,  outside  the  Pitts- 
burg city  limits  west,  granulated  calcium 
chloride  was  used  to  allay  the  dust.  Calcium 
chloride  is  a  chemical  salt,  white,  clean  and 
non-corrosive  and  is  without  odor.  Its  main 
property  when  applied  to  a  road  is  that  it 
inmiediately  absorbs  moisture  from  the  at- 
mosphere and  holds  that  moisture  in  the  road, 
thus  keeping  the  road  moist  and  dustless,  and 
by  preventing  dust  lengthens  the  life  of  the 
surface.  It  is  distributed  on  the  road  either 
by  hand  or  by  a  machine  distributor,  and  costs 
approximately  between  3  and  4  cts.  per  sq. 
yd.  during  the  season.  It  is  necessary  to  treat 
a  roadway  with  calcium  chloride  every  four 
to  si.x  weeks,  dependent  a  great  deal  on  the 
humidity  of  the  air.  The  main  point  of  merit 
in  this  treatment  lies  in  that  the  disagreeable 
conditions  arising  from  the  first  application 
of  oil  are  not  present  where  calcium  chloride 
is  used :  on  roadways  in  close  proximity  to 
a  number  of  houses  and  where  there  is  much 
travel  of  a  pedestrian  nature,  it  mi,ght  well 
be  recommended.  Another  point  in  favor  of 
this  material  which  I  have  gathered  from  our 
e.xperiments  is  that  ice  and  snow  do  not  re- 
main as  long  on  the  roadway  and  in  this  way 
helps  to  solve  the  question  of  slipperiness  in 
wintry  weather.  These  experiments,  looking 
towards  the  prevention  of  deterioration,  have 
been  carried  on  by  most  engineers  with  the 
idea  in  view  of  merely  tiding  over  the  im- 
mense   systems    of    macadam    roads    already 

•Abstract  of  a  paper  by  S,  D.  Foster,  Alle- 
gheny County  Road  Engineer,  read  before  the 
Ens;ineers'  Society  of  Western  Pennsylvania  on 
May  2,  1911. 


limit,   until   a   more  satisfactory  surface  could 
he   obtained. 

The  experiments  in  Allegheny  County  with 
bituminous  binder  have  been  carried  on  along 
practically  the  same  lines  as  in  general 
throughout  the  country.  On  the  Steubenville 
Pike  a  bitumen  pavement  was  constructed  in 
which  the  stone  were  supposed  to  be  graded 
very  carefully  ;ind  mixed  with  a  heavy  bitu- 
lithic  hinder.  The  stone  were  graded,  thor- 
oughly dried,  and  conveyed  into  a  large  road- 
way mixer,  mixing  a  batch  of  approximately 
2,.")00  lbs.  at  a  time.  To  every  ton  of  stone 
were  added  a  certain  number  of  pounds  of  bit- 
ulithic  binder.  This  material  was  carried  im- 
mediately from  the  mixer  and  placed  in  the 
road  by  small  hand-barrows.  It  was  raked 
into  a  true  and  uniform  surface,  rolled  with 
a  10-ton  roller,  and  allowed  to  thoroughly 
set  before  travel  was  allowed  to  .go  on  the 
road.  This  road  at  the  present  time  does  not 
show  any  cracks  and  ives  promise  of  making 
an  exceptionally  good  roadway.  The  one  ob- 
jection seems  to  be  in  the  nature  of  a  slip- 
pery surface :  but  it  is  my  opinion  that  as 
soon  as  sufficient  wear  has  been  placed  on  the 
road  to  cause  the  stone  aggregate  to  be  ex- 
posed that  this  condition  will  be  much  im- 
proved. The  cost  for  this  type  of  pavement 
will  approximate  between  80  cts,  and  90  cts. 
per  sq.  yd.,  according  to  the  location  of  the 
roadway. 

On  the  Freeport  Road  a  road  was  con- 
structed in  which  traprock  of  size  1%-in.  to 
dust,  "run  of  the  crusher,"  was  thoroughly 
dried  and  mixed  with  asphaltic  binder,  abour 
no  lbs.  of  asphaltic  binder  being  used  to  one 
ton  of  stone,  together  with  2  bus.  of  sand.  A 
precaution  on  this  work  was  used  by  cleansing 
the  stone  thoroughly  with  naphtha  before  plac- 
ing the  asphalt.  This  material  was  placed  in 
the  road  both  warm  and  cold  and  like  results 
obtained  from  both  experiments.  This  mate- 
rial at  the  present  time  shows  a  very  satis- 
factory surface,  and  gives  promise  of  with- 
standing the  extra  heavy  wear  of  the  traffic 
placed  upon  it.  The  detailed  costs  of  this  type 
of  pavement  are  as   follows : 

Per  sq.  yd. 
Cents. 

Amiesite    material,    cost 66.2-> 

Labor  cost,   including  rolling 10.17 

Total  cost  of  placing  on  road 76.42 

On  the  Lincoln  Way  Road,  just  outside  the 
city  of  McKeesport.  a  mi.xture  of  granulated 
slag  and  asphalt  tar  binder  was  used.  This 
material  was  composed  of  slag  screenings 
%-in.  and  under,  fine  sla.g  dust,  asphalt  tar 
binder,  and  an  asphalt  residuum  oil.  Twelve 
per  cent  in  weight  of  slag  was  mixed  with  7 
per  cent  in  weight  of  slag  of  the  asphalt  tar 
jinder.  at  a  temperature  of  .300°.  The  %-in. 
slag  screenings  were  mixed  with  2  per  cent  in 
weight  of  slag,  of  the  residuum  oil  at  300°. 
The  two  mixtures  are  then  combined  and  thor- 
iiughly  mixed,  and  must  be  placed  on  the  road 
while  hot.  This  experiment  shows  a  very 
satisfactory  condition  at  the  present  time, 
and  seems  to  turn  the  rainfall  quicker  than 
any  of  the  other  experimental  work,  and 
gives  promise  of  being  able  to  withstand  extra 
heavy  traffic.  The  costs  of  this  experiment, 
as  near  as  possible  to  obtain,  are  as  follows : 

.\  mixture  of  one  ton  of  material  costs 
$3.02.  The  cost  of  the  oil  was  00  cts.  and  the 
cost  of  labor  in  mixing.  fiO  cts.,  making  a 
total  of  $4.22.  We  are  able  to  obtain  approxi- 
mately 10  sq.  yds.  to  the  ton,  making  a  total 
cost  per  square  yard  of  42  cts.  To  this  add 
the  cost  of  placing  and  rolling  of  10  cts.  per 
sq.  yd.,  bring  the  actual  cost  to  52  cts.  per 
sq.  yd.  This  is  by  far  the  cheapest  and  if 
it  holds  up  anyway  well  at  all.  will  make  an 
economical  and  serviceable  pavement. 

On  the  Perrysville  Road  the  penetration 
method  was  tested  by  placing  4  ins.  of  lime- 
stone ballast,  thoroughly  rolling  the  same, 
and  applying  by  hand  sprinklers  a  coal-tar 
hinder  to  the  amount  of  3.8  gals,  per  sq.  yd. 
Unfortunately  this  work  was  done  very  late 
in  the  fall  and  the  binder  became  chilled  on 
striking  the  cold  stones  on  the  roadway  and 
a  sufficient  penetration  was  not  obtained.  Con- 
sequently about  twice  the  amount  of  binder 
necessary  was  present  in  the  upper  2  ins.  of 
stone  and  none  penetrated  to  the  base.     When 
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the  warm  suns  of  last  siumner  and  very  hot 
days  came,  very  naturally  the  excess  of  binder 
was  drawn  to  the  surface  and  ran  into  the 
gutters  and  made  a  very  disagreeable  condi- 
tion. This  was  obviated  liy  distributing  1% 
ins.  to  2  ins.  more  crushed  stone  over  the  road 
and  thoroughly  rolling  the  same.  This  ap- 
parently cured  the  defect.  The  cost  of  this 
type  of  road  is  as  follows : 

Per  sq.  yd. 
Cents. 

Tarvia    material    24..^ 

Stone   material    4.i.6 

Labor  charges    9.4 

Total  cost  79. r, 

On  our  Peoples  Road  an  experiment  was 
made  with  Kentucky  rock  asphalt.  This  ma- 
terial is  a  disintegrated  samlstone.  thorough- 
ly impregnated  with  natural  mineral  asphalt 
to  a  percentage  of  approximately  8  to  10  per 
cent.  The  foundation  course  of  2  ins.  to  3 
ins.  of  ballast  is  placed  on  the  road  and  thor- 
oughly rolled.  On  top  of  this  1  in.  of  rock 
aspliait  is  distributed  and  thoroughly  rolled 
into  the  surface.  The  surface  is  then  raked 
over  with  an  ordinary  rake  in  order  to  rough- 
en up  the  asphalt  binder.  Another  1  in.  or 
1%  ins.  of  rock  asphalt  is  then  distributed 
over  the  surface  and  the  road  again  rolled 
until  thoroughly  compacted.  This  surface  pre- 
sents a  rather  rough  appearance  for  six  weeks 
or  so  after  construction,  inasmuch  as  this 
material  contains  some  light  volatile  oils  and 
does  not  obtain  its  initial  set  until  these  oils 
are  evaporated.  After  it  has  been  thoroughly 
exposed  from  four  to  six  weeks  it  presents 
the  appearance  of  a  sheet  asphalt  pavement, 
and  for  some  districts  where  the  traffic  is  not 
composed  of  extra  heavy  hauling,  and  for 
level  roadways,  this  type  of  surface — with 
some  improvements  which  we  expect  to  ex- 
periment with  this  coming  summer — I  believe 
will  make  a  cheap  and  economical  road.  The 
cost  of  this  type  of  road  is  as  follows: 

Per  sq.  yd. 
Cents. 

Ro."k  asphalt  material,  f.  o.  li.   cars 36.6 

Cruslied  stone  on  road 18.4 

Lalior    (including    hauling    asphalt) 21.1 

Total  cost  "6.1 

Notes   on   the   Workings   of   Road 
Quarry  in  Scotland. 

The  fiillowing  notes  on  the  wnrking  of  a 
road  quarry  in  .-\yrshire,  Scotland,  are  taken 
from  a  paper  by  James  Lang,  Surveyor  to 
the  Kilmarnock  District  of  the  County  of 
Ayr,  presented  at  the  Second  Irish  Road  Con- 
gress at  Dublin.  They  arc  interesting  mainly 
because  of  the  fact  that  a  gas  plant  was  used 
for  operating  the  crushing  machinery.  The 
cost  data,  of  course,  are  of  very  little  value 
for  comparison  with  costs  of  quarry  work  in 
this  country,  owing  to  the  different  conditions 
under  which  this  work  is  done  in  Scotland. 
In  that  country,  for  instance,  common  labor 
is  paid  at  the  rate  of  oO  to  ill)  cts.  per  day  of 
9  hours,  and  all  other  labor  is  on  a  corres- 
pondin.g  sccale.  The  '"ton"  mentioned  in  the 
notes  is  the  long  ton  I  i'.'-Mo  Ilis.)  of  this  coun- 
try. 

The  iTietal  is  a  hard  igneous  rock,  commonly 
known  in  Scotland  as  "W'hinstone,"  and  has  a 
face  about  80  ft.  in  heigh.t.  The  quality  is  ex- 
cellent, and  for  road  purposes  camiot  be  sur- 
passed. The  distance  of  the  Quarry  from  the 
inain  line  of  railway  is  about  400  yds.  A 
suction  gas  plant,  with  engine  of  70  hp..  is  in 
use  for  driving  the  stone  breaking,  elevating, 
and  screening  machinery  and  haulage  plant. 
An  air  compressor,  also  driven  by  the  engine, 
is  used  for  operating  the  rock  drills  and  pneu- 
matic hand  drills.  The  breaking  plant  is 
placed  about  TO  yds.  from  the  Quarry  face, 
and  the  metal  is  conveyed  to  it  on  a  24-in. 
gage  railway  by  side  tipping  steel  bogeys  of  15 
cwts.  capacity  attached  to  an  endless  wire 
rope  by  a  "clip."  The  metal  is  delivered  direct 
from  the  bogeys  into  a  chute  feeding  the 
"sledger,"  which  is  placed  at  a  level  of  18 
ft.   above  the  railway   siding. 

The  jaws  of  the  "sledger"  are  set  5  or  6  in. 
apart,  and  it  delivers  into  a  chute  which  feeds 
two  breakers  placed  in  line  with  each  other 
and  12  ft.  lower  than  the  sledger  chute.  The 
broken  metal  passes  into  an  elevator,  and  is 
delivered    into    a    screen    with    holes    2%    ins. 


in  diameter.  The  metal  which  is  broken  to  a 
suitable  size  passes  through  into  a  lower 
screen  and  the  large  tailings  fall  down  a 
chute  to  be  again  put  through  one  of  the  lower 
breakers.  The  lower  screen  is  divided  into 
lengths  with  %-in.,  %-in.,  and  lV4-in.  holes, 
and  the  metal  which  comes  out  at  the  end  of 
this  screen  is  from  IVa-in.  to  2%-in.  in  size. 
The  screen  is  placed  above  bins  constructed  of 
timber  with  a  holding  capacity  of  30  tons  for 
each   of   the   above   sizes. 

The  emptv  railway  cars  are  shunted  into 
the  siding  by  the  railway  company's  engine, 
and  the  gradient  has  been  arranged  so  that 
the  cars,  when  the  brake  is  lifted,  move  for- 
ward to  whatever  chute  in  the  storage  bins 
it  is  desired  to  load  from.  They  are  filled  in 
a  few  seconds,  and  then  run  into  a  lie-by, 
where  they  are  picked  up  for  despatch  twice  a 
day.  The  railway  rates  vary  from  14  cts. 
(minimum)  to  oO  cts.  per  tun.  according  to 
distance. 

The  cost  of  eipiipping  the  f|uarry  was  as 
follow'S : 

Railway  siding    $.'.,807.70 

Stone  breaking  plant 5. ',64. 70 

Gas   suction    plant 4.519.80 

Storage  bins,   etc 1.409.40 

Air  compressor,  rock  drill,  etc 1,215.00 

Haulage    system    1.069.20 

Smithy,   tools,  etc .^S3.20 

Opening  up  quarry 1.312.20 


Total    $21,181.00 

The   plant   is   capable   of   breaking  200   tons 
of  "melled"  metal  per  day  of  0  hours. 

The  percentages  of  the  various  sizes  broken 
are  as  follows . 

Per 
cent. 

2%-in.    metal 61 

1%-in.    metal 20 

%-\n.   chips  and   i?rit 19 

The  working  costs  are  as   follows  : 

Cost 
per  ton. 
Cents. 
Qnarrving,   lilling  boE;eys,   clrar...g  rubbish, 

.'tc 15-12 

Atcending    breaking    plant.       gas      engine. 

loading  wagons,  blacksmith,  and  foreman     6.46 
Materials  and  Tear  and  Wear,  etc.: 

Explosives    2.00 

Gas  plant   l-OO 

Renewing  jaws,   screens,   shoots,   etc S.OO 

Insurance,    taxes,   etc 1.50 

Interest   and   repayment    of  loans 8.72 

]>ordship  to  owner  of  quarry 5.20 


Total  cost  of  metal  in  railway  cars.. 


48. 00 


Notes  on  Road  and  Street  Work. 

Cost  of  J  Section  of  Hiissaiii  C  oin'rctc  Pave- 
ment.— One  section  of  the  White  Plains  .Ave. 
experimental  road*  in  the  Borough  of  the 
Bronx,  New  York  City,  was  p:ived  with  Has- 
sam  Concrete  pavement.  Data  of  this  section, 
which  extende.l  fr.;ini  station  31.00  to  33.00, 
are  as  follows:  1%  in.  crushed  trap  rock  was 
laid  and  rolled  with  an  18-ton  roller  to  a  fin- 
ished depth  of  0  in.  Sand  and  cement  were 
mixed  in  proportions  of  1%  sand  to  1  cement 
and  forced  into  the  voids  of  the  stone  by 
means  of  a  special  pressure  machine  used  by 
the  Hassani  Paving  Co.  The  total  cost  of  the 
pavement   was  5>l-2n!*  per   sq.  yd.,   itemized   as 

follows : 

Per  Sq. 
Total.       Yd. 

Labor     $110.40      $0,234 

IVi-in.  trap,   111.6  cu.  yds.,  at  $1.65  184.14         .390 

Sand,  3:1  cu.  vds.,  at  $1.21 39.93         .0.S5 

Cement.  535  bags,  at  $1.35  per  bhl.    180.56         .382 
Hauling  sand,   cement  and   tooLs: 
6  teams,  SO  iiours,  at  62%  cts.... 

2  men.  20  hours,  at  2Sis  ct.s 

Total   (172  sq.  yds.) .n.209 

The  itemized  cost   of  ihc   lield  labor  was  as 

follows  : 

Per  Sq. 
Hrs.   Rate.     Total.        Yd. 

1    foreman 20     $4.00     $10.00     $0,021 

S   men  spreading  Hi-in. 

stone    : 64       2.25         18.00         .038 

12  men  spreaditig  Its-in. 

stone     +8       2.25  13.50         .029 

16  men  spreading  I'i-in. 

stone    128       2.25         36.00         .O16 

3  men   filling  bags   with 

sand    48       2.25         13.50         .029 

3  men  filli7ig  bags  with 
sand    21       2.25  5.90         .012 

1  mixer  and  roller  engi- 
neer        24       4.50         13.50         .029 


0.00         .106 
5.62         .012 


Total   (472  sq.   yds.). 


$110.40     $0,234 

'For  the  detailed  costs  ef  the  other  sections 
of  this  road,  see  Engineering-Contracting,  April 
12,   19  and   26.    1911. 


The  actual  time  for  laying  the  pavement 
was  2  days.  4  hours,  an  average  of  188  sq.  yds. 
of  pavement  being  laid  per  day.  It  is  stated 
that  the  cost  of  hauling  could  be  considerably 
reduced. 

Cost  of  an  Uil-Gravel  A'oad.— The  follow- 
ing data  relate  to  the  construction  of  an  oil- 
gravel  road  at  Santa  Maria,  Cal.,  the  work 
being  done  under  the  supervision  of  the  U.  S. 
Office  of  Public  Roads.  The  work  consisted 
of  surfacing  with  oiled  gravel  a  section  of 
the  (jeary  Road,  2,710  ft.  in  length  and  IG  ft. 
wide.  The  surface  of  the  road  was  a  sandy 
loam  which  had  been  oiled  several  times  with 
crude  oil.  and  was  badly  rutted  and  full  of 
chuck  holes.  The  oiled  surface  was  broken 
up  by  spiking  with  a  roller,  scarifying  and 
harrowing  with  a  chisel-toothed  harrow  and 
a  disk  harrow.  The  road  was  then  shaped 
with  a  road  grader  and  1,137  cu.  yds.  of  gravel 
were  spread  upon  the  road  in  two  courses,  5^^ 
and  3  ins.  in  thickness.  The  average  cost  of 
the  gravel  was  $1.(18:5  per  cu.  yd.,  which  in- 
cluded loaditig  on  flat  cars,  shipping  a  dis- 
tance of  3-J  miles,  hauling  an  average  distance 
of  1  mile,  spreading  upon  the  road,  rolling 
and  sprinkling.  The  crude  oil  was  applied  at 
the  rate  of  1  gal.  per  sq.  yd,  on  the  founda- 
tion course,  1  gal.  per  sq.  yd.  on  the  second 
course,  and  Vi  gal.  per  sq.  yd.  on  the  surface. 
The  oil  was  secured  from  the  county  sump. 
Waste  oil  from  the  oil  fields  floats  on  the 
surface  of  the  small  streams,  which  are  di- 
verted to  the  sump,  and  the  only  expense  of 
the  oil  is  that  of  collecting,  heating,  and 
pumping  into  tank  wagons.  With  labor  at 
$2.00  to  $2.-J0  per  day  and  teams  at  $4.00  per 
day,  the  total  cost  of  the  road  to  the  com- 
munity was  $2. 013. 08.  which  is  at  the  rate  of 
54.2  cts.  per  sq.  yd.,  ir  $5,087.57  per  mile. 

Surface  Jyeatment  of  Macadam  and  Gravel 
Surfaces  with  Light  Refined  Coal  Tar.— In  the 
recent  discussion  on  Road  Constructinn  and 
Maintenance  held  under  the  auspices  of  the 
Americal  Society  of  Civil  Engineers,  Mr.  H. 
C.  Poore  described*  his  experience  with  the 
treatment  of  300,000  sq.  yds.  of  macadam  and 
gravel  surface  with  a  light  refined  coal  tar, 
for  the  purpose  of  laying  the  dust  and  in- 
cidentally preserving  the  road  surface.  The 
general  method  of  application  was  as  follows : 
After  the  surface  had  been  thoroughly  swept, 
thin  refined  tar  (  V2  gal.  per  sq.  yd.)  was  ap- 
plied by  a  pressure  tank  wagon,  sprinkler 
wagon  or  bv  some  form  of  hand  dip- 
per. After  a  few  hours  the  surface 
was  covered  with  grit.  Both  pea  stone  and 
fine  gravel  were  used,  and  1  cu.  yd.  of  material 
usuailv  sufficed  to  cover  120  sq.  yd.  of  surface. 
Where  the  entire  road  or  only  a  portion  could 
be  closed  and  guarded  for  24  hours  after 
spreading,  the  coating  of  grit  was  not  always 
necessary.  The  average  cost  of  this  work  in 
Massachusetts  was  from  3  to  5  cents  per  sq. 
yd.,  including  all  materials  and  labor.  Mr. 
Poore  states  that  with  this  treatment,  a  mac- 
adam or  gravel  road  in  fair  condition  will  be- 
come hard  and  free  from  lose  grit  in  the 
course  of  about  10  days.  The  surface  then 
remains  in  condition  for  the  season,  and,  with 
a  re-treatment  of  %  gal.  per  sq.  yd.  in  the 
fall  or  following  spring,  will  be  in  good  con- 
dition for  a  second  year.  The  second  treat- 
ment mav  be  ajiplied  at  a  greatly  reduced  cost 
In  various  localities  a  thin  asphaltic  oil  is  laid 
in  practically  the  same  way  on  some  streets, 
while  on  others,  where  it  is  desired  to  have 
a  clean  and  hard  surface  which  will  remain  in 
good  condition  through  rainy  and  variable 
fall  weather,  refined  coal-tar  is  preferred.  Mr. 
Poore  states  that  since  a  tarred  surface  is 
hard,  ami  does  not  assimilate  all  foreign  mat- 
ter dropping  on  it,  but  e:isily  allows  the  street 
to  be  cleaned  by  hand  or  by  Xature,  tar  ma- 
terials usually  remiiin  intact  during  the  entire 
season,  and  in  some  cases  throughnut  the 
winter. 

In  one  large  city  in  Maine,  where  rehned 
coal-tar  was  "used  for  dust-laying  on  a  large 
area,  but  where  a  larger  quantity  per  square 
yard  was  applied  than  is  customary,  a  dust- 
less  surface  is  stated  to  have  been  in  existence 
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for  2%  years,  with  no  maintenance  cost  what- 
ever. This  is  not  to  be  considered  as  a  heavy 
tilm  treatment,  as  the  surface  was  mosaic, 
and  the  tar  was  absorbed  by  the  road  ma- 
terials. A  very  efficient  and  economical  way 
of  applying  a  thin  tar  for  dust  prevention  is 
by  using  uOO-gal.  tank  wagons,  fitted  with 
auxiliary  pressure  tanks  for  blowing  out  the 
material  tlirough  suitable  nozzles  under  pres- 
sure. The  use  of  a  hose  with  a  nozzle  is  a 
very  practical  method  of  distributing  all  light 
materials,  and  when  they  are  delivered  by 
pressure,  the  spreading  of  a  Vi-gal.  coat  to 
the  square  yard  is  easily  accomplished.  .Ac- 
cording to  i\Ir.  Poore  two  applications  of  this 
quantity  of  material  during  the  first  year,  fol- 
lowed by  one  coat  during  the  second  year,  will 
suffice  to  keep  the  surface  of  a  macadam  road 
in  first-class  condition. 

StrccI  Xaincs  on  Concrete  Curbs. — A  num- 
ber of  methods  are  in  use  for  placing  street 
names  in  the  sidewalk.  In  some  cases  the 
name  has  been  cut  in  the  top  of  the  curbstone 
and  the  letters  colored  black.  In  cases  where 
concrete  is  used  for  the  sidewalk  wooden  pat- 
tern letters  1  in.  deep  have  been  bedded  in 
the  concrete.  When  the  concrete  has  set  suf- 
ficiently the  letters  are  removed  and  the  space 
filled  with  colored  cement  mortar  or  letters 
made  of  brass  or  composition  metal.  The  city 
of  Arkansas  City,  Kan.,  has  adopted  a  system 
of  marking  the  names  of  streets  on  top  of  the 
concrete  curb,  as  shown  in  the  accompanying 
sketch  of  one  of  the  standard  street  corners. 
In  this  city  a  brass  letter  3'^  ins.  by  H^  ins. 
is  used  to  stamp  the  name  of  the  street  in  the 
curb  while  the  concrete  is  green.  This  has 
been  found  to  give  a  legible  and  permanent 
street  sign  and  has  proved  to  be  very  satisfac- 
tory. Mr.  J.  H.  Titus  is  city  engineer  of  .Ar- 
kansas City,  Kan. 

Chart  System  for  Road  Records. — In  the 
county  of  Notts,  England,  a  chart  system  is 
employed  to  show  where  and  how  road  mate- 
rial is  used  in  this  county.  At  the  second 
Irish  Road  Congress  this  system  was  briefly 
described  as  follows  by  Mr.  E.  P.  Hooley, 
county  surveyor,  Notts :  Each  county  fore- 
man has  to  show  by  his  weekly  accounts 
where  material  has  been  laid  during  the  pre- 
ceding w-eek.  Each  sheet  of  the  record  book 
equals  one  mile  of  road,  and  has  176  divis- 
ions forward.  It  is  also  divided  into  four 
main  divisions,  each  representing  %  mile,  and 
each  Vi  mile  is  divided  into  610  squares:  each 
.S(iuare  repreesents  1  yd.  in  width  and  10  yds. 
forward.  The, total  width  allows  for  a  road 
42  ft.  in  width.  Different  colors  show  the 
materials  used,  and  a  column  is  provided  in 
which  the  date  is  entered  when  the  materials 
are  applied  to  the  road  surface.  A  reference 
shows  at  once  in  the  office  when  any  excess  of 
materials  or  repairs  is  in  progress  on  any  one 
section  or  road.  Tracings  are  taken  from  the 
25-in.  ordnance  maps  of  all  roads,  and  each 
road  is  kept  in  a  continuous  roll  which  shows 
every  length  of  material  laid  and  road  altera- 
tion that  is  carried  out.  The  1-in.  ordnance 
map  of  the  county  shows  the  extent  of  the 
whole  roads  dealt  with  by  the  use  of  perma- 
nent material.  The  usefulness  of  this  system 
has  been  marked  in  the  success  of  an  applica- 
tion made  to  the  road  board,  for  it  enabled 
the  applicant  to  point  out  where  works  of 
more  permanent  road  construction  had  been 
carried  out  in  the  county  for  years  past.  In 
cases  of  claims  for  extraordinary  traffic  the 
record  book  is  invaluable,  because  it  shows  at 
a  glance  the  actual  position  where  material  is 
or  has  been  applied  to  any  road  on  a  given 
number  of  years,  and  has  proved  most  con- 
vincing to  a  county  court  judge  on  more  than 
one  occasion. 

Tarviu  Modern  I'tr^'cment. — One  section  of 
the  experimental  road  built  last  fall  in  the 
borough  of  the  Bronx,  New  York  city,  was 
paved  with  Tarvia  Modern  Pavement.  The 
itemized  costs  of  thi^  srctiim  were  given  in 
our  issue  of  April  l!i,  l:,'ll.  This  form  of 
road  pavement  has  been  (lt\  eloped  during  the 
past  two  years,  the  methoi'  of  construction 
generally  used  being  as  follow.^ :  The  foun- 
dation is  prepared  as  for  ir('n;ary  macadam, 
care   of    course   being   taker,    m    •^ec   that   this 


foundation  is  properly  drained  and  properly 
consolidated.  Upon  the  foundation  the  base 
course  is  laid,  using  run  of  crusher  stone  3 
ins.  to  1  in.  in  size.  Usually  a  thickness  of  4 
ins.,  measured  after  rolling,  will  be  sufficient. 
This  course  is  tilled,  rolled  as  for  ordinary 
macadam  and  then  has  spread  upon  it  %  in. 
of  clean,  sharp  sand  or  good  gravel.  Over 
this  without  further  rolUng  is  sprayed  Tarvia- 
A  to  the  amount  of  1  gal.  per  sq.  yd.  An- 
other l.iyer  of  run  of  crusher  stone  (3  ins.  to 
1  in.)  is  spread  over  the  Tarvia-A  to  such  a 
depth  that  when  rolled  this  course  will  be  2V4 
ins.  thick.  It  is  then  rolled  thoroughly  with  a 
steam  roller  until  the  Tarvia  and  sand  arc 
drawn  up  between  the  stone  and  until  this 
layer  of  stone  is  bedded  tirmly  into  the  stone 
below.  It  is  claimed  that  the  layer  of  Tarvia 
and  sand  holds  this  course  lirmly  in  place  and 
cements  the  top  course  of  the  road  thorough- 
ly to  the  bottom  course.  A  spraying  of  Tar- 
via-X,  a  denser  grade  of  Tarvia,  is  then  given 
to  the  road,  using  1%  gals,  per  sq.  yd.,  and  a 
thin  layer  of  %-in.  stone  is  spread  over  the 
surface.  Enough  stone  must  be  used  to  fill  in 
all  the  chinks  of  the  surface,  making  it 
smooth,  but  not  enough  should  be  used  to 
leave  any  loose  material  on  the  top.  The  road 
is  rolled'  again  until  perfectly  smooth  and  a 
final  coat  of  "Tarvia  A"  amounting  to  %  gal. 
per  .sq.  yd.  is  sprayed  on  and  the  road  fin- 
ished by  adding  pea  stone  or  screenings  and 
given  a  final  rolling. 

Gyl'suiii     Surfaced    Roads. — The     following 
data  relate  to  work  done  in  1909  at  Carlsbad, 
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N.  Mex.,  under  the  supervision  of  the  U.  S. 
Office  of  Public  Roads.  The  work  of  surfac- 
ing a  1.600-ft.  section  of  the  La  Huerta- 
Avalon  Road  was  started  on  June  7,  1909,  and 
was  entirely  completed  July  2,  1909.  The 
road  was  first  thoroughly  irrigated,  after 
which  the  necessary  excavation  and  shaping 
w-ere  done.  Gypsum  was  then  spread  on  the 
road  in  three  courses  to  a  width  of  16  ft.  and 
a  total  depth  of  9  ins.  Each  course  was 
rolled  with  a  4-ton  horse  roller.  After  the 
material  had  been  spread,  the  road  w^as  flood- 
ed from  an  irrigation  ditch  for  48  hours.  The 
road  and  shoulders  were  then  reshaixjd  with 
a  road  grader  and  rolled  until  a  smooth  hard 
surface  was  obtained.  The  cost  of  the  work 
was  as  follows : 

Foreman    $  66.00 

Excavation   and   shaping 53.50 

Stripping,    quarrying    and    loading,    1,080 

cu.    yds.    gypsum 486.98 

Hauling.   1  mile 128.12 

Spreading    T9.9T 

Irrigating    "-00 

Rolling    23.10 

Total    $1,144.67 

The  cost  of  stripping,  quarrying  and  loading 
the  gypsum  was  about  45  cts.  per  cu.  yd.,  the 
cost  of  hauling  w^as  39  cts.  per  cu.  yd.,  and 
the  cost  of  spreading  was  7.4  cts.  per  cu.  yd. 
A  section  of  the  La  Huerta  Road,  900  ft.  in 
length,  which  was  surfaced  with  gypsum  sev- 


eral years  ago,  was  resvirfaced.  All  the  loose 
material  and  detritus  were  removed  from  the 
surface  by  scraping  and  sweeping.  Gypsum 
was  then  spread  to  a  depth  of  3  ins.  and  all 
depressions  were  filled.  An  embankment  10 
ins.  high  was  then  built  along  each  shoulder 
and  the  road  was  flooded  from  an  irrigation 
ditch  for  36  hours.  The  usual  traffic  was 
maintained  on  the  road  during  the  flooding. 
The  water  was  then  drained  away  and  the 
roadway  and  shoulders  were  shaped  with  a 
road  grader  and  rolled  with  a  4-ton  horse 
roller.  The  new  material  was  found  to  be 
firmly  bonded  to  the  old  surface.  The  total 
cost  of  this  resurfacing  was  $167,  whicli  is  at 
the  rate  of  $979.70  per  mile.  Two  other 
streets  at  Carlsbad  were  also  surfaced  with 
gypsum.  These  streets  were  Green  and  Tax 
Sts..  and  the  work  was  carried  on  in  a  man- 
ner similar  to  that  of  the  La  Huerta-.Avalon 
Road,  except  that  the  gypsum  was  put  on  8 
ins.  deep  and  river  sand  2  ins.  in  thickness 
was  spread  and  mixed  with  the  top  course  of 
the  gypsum.  .A  section  1,41.5  ft.  long  and  40 
ft.  wide  was  surfaced  at  a  cost  of  $704.43, 
which  is  at  the  rate  of  28  cts.  per  sq.  yd.  The 
cost  of  labor  was  $1.75  per  9-hour  day.  The 
rate  for  teams  was  $8.75  per  day. 
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Dates  for  the  Next  New  York  and  Chi- 
cago Cement  Shows. — .Announcement  has 
been  made  by  the  Cement  Products  Exhibi- 
tion Co.,  72  West  Adams  Street,  Chicago, 
that  the  Second  .Annual  New  York  Cement 
Show  will  be  held  in  Madison  Square  Gar- 
den, Jan.  29  to  Feb.  3,  1912,  and  the  Fifth 
Annual  Chicago  Cement  Show  will  be  held  in 
the  Coliseum,  Chicago,  Feb.  21  to  28,  1912. 
The  determination  of  the  Cement  Products 
Kxhibition  Co.  to  continue  these  shows  was 
the  result  of  a  letter  ballot  taken  among  ex- 
hibitors at  prevous  exhibitions.  Nearly  all 
of  those  who  were  represented  at  the  New 
York  and  Chicago  Cement  Shows  last  winter 
voted  in  favor  of  continuing  the  shows  and 
expressed  their  approval  of  the  manner  in 
which  they  had  been  conducted.  Some  excel- 
lent suggestions  were  made  by  the  exhibitors 
in  the  letter  ballot  and  several  desirable 
changes  in  the  rules  and  regulations  will  be 
made.  The  question  of  whether  a  Sunday 
should  intervene  during  the  show  was  not  de- 
termined, the  vote  being  about  equally  divid- 
ed upon  this  point.  The  plan  of  segregating 
noisy  and  operating  exhibits  was  also  ap- 
proved and  if  possible  a  plan  of  this  kind  will 
be  worked  out.  The  majority  of  the  exhibi- 
tors favored  a  show  of  six  days  duration  and 
e.xpressed  their  approval  of  the  general  plan 
of  uniformity  of  exhibits  that  has  prevailed 
in  the  past.  ^lost  of  the  exhibitors  stated 
that  they  thou.ght  the  charges  for  space  were 
not  too  high  although  some  felt  that  it  might 
be  well  to  run  the  exhibitions  on  a  smaller 
scale,  thus  enabling  the  Exhibition  Co.  to 
charge  less  for  the  rental  of  space.  A  great 
many  exhibitors  suggested  the  holding  of 
shows  in  other  cities.  Of  these  Kansas  City 
received  the  greatest  number  of  votes  ,ind 
there  is  quite  a  strong  possibility  that  an  ex- 
hibition will  he  held  in  Kansas  City  sometime 
in  March,  1912.  It  is  the  intention  of  the 
.Management  to  obtain  an  expression  of  opin- 
ion from  all  the  previous  exhibitors  upon  the 
advisability  of  holding  an  exhibition  in  Kan- 
sas City  in  the  spring  of  1912.  Plans  for  next 
year's  shows  in  New  York  and  Chicago  are 
iieing  started  and  a  number  of  innovations 
.ire  contemplated  which  is  expected  will  be 
strongly  endorsed  by  the  exhibitors.  De- 
tailed information,  dia.grams.  application 
blanks  and  new  rules  and  re.gulations  will  be 
out  in  the  hands  of  the  exhibitors  about  the 
middle  of  the  summer. 


Method  of  Placing  Plugs  in  Tvuinel 
Roofs. — -A  method  of  placing  roof  plugs  in 
rock  tunnel  roofs  so  that  they  w-ill  be  of  some 
permanence  is  to  drill  a  hole  about  3  ins.  up 
into  the  roof  and  fit  a  wooden  plug  to  the 
size  of  the  hole.  The  upper  end  of  the  plug 
should  be  cut  with  a  saw  and  a  wedge  in- 
serted in  the  cut.  Then,  when  the  plug  is 
driven  in  with  a  hammer  the  wedge  will  spread 
the  plug  until  it  makes  a  snug,  tight  fit. 
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'  Cost  of  Pumping  at  Two  River  Flush- 
ing Stations,  Milwaukee,  Wis. 

I      At   Milwaukee.    Wis.,   thirc   rivers  join   and 
inter  Lake  Alichigan.     Tum  nf  the  rivers,  the 
'lAvatikee,   which   flows  Sintth  parallel  to  the 
' M  shore,  and  the  Kinnickinnic,  which  flows 
rth  and  also  parallel  to  the  lake  shore,  are 
:  >tantly    being    flushed    mit    by     means     of 
nping  lake  water   into  them  some  distance 
ve    their    mouth.      The    tunnels     supplying 
water    from    the    lake   arc   each    1'2    ft.   in 
iineter.     The  Milwaukee  tunnel   is  ■2,534   ft. 
11;   and  the   Kinnickinnic   tunnel   is  7,185   ft. 
1;.;.      The   puiTiping   plants    .-ire    each    of    the 
lie  capacity,   rated  at  500  cu.   ft.  sees. 
The  Milwaukee  river  flushing  station  is  lo- 
cated  at   the   lake    end    of   the   tunnel   and    is 
equipped  with  an  E.   P.  Allis  vertical  tandem 
screw   pumping  engine  and   four  return  tubu- 
lar boilers,  5-1   in.   x   16   ft.,   with   down   draft 
furnace. 

The  Kinnickinnic  pumpin,g  station  is  located 
at  the  river  end  of  the  flushing  tunnel.  It  is 
equipped  with  an  .Allis-Chalmers  vertical  tan- 
dem screw  pumping  engine  and  two  hori- 
zontal tubular  boilers,  72  in.  x  18  ft.,  with 
down  draft  furnaces. 

The  data  on  the  operation  of  these  plants 
for  the  year  1.901)  are  as  follows : 

Mihvuu-  Kiiinick- 
kee  river,  innic  river. 

Total   million  gals,  displaced.      IH.IIOU  90,51!i 

Av.    dynamic    head    pumped 

against,    ft 2.7^  M.OS 

Av.  steam  pressure.  lbs 9."i  140 

Coal   consumed   when   pump- 
ing,   tons    :;.2U7  1.694 

Grade  of  coal,  screenings....                  *  ^ 

Coal    consumed    per    million 

foot,    gals 13.Si)  12.15 

Ft.-lhs.   of  work   per  100  lbs. 

of  coal    :.S,.j23.230  i;S,SS7.2SS 

Coal   used   for  starting  fires, 

lbs 176.. 300  97,150 

Coal    used    for    all    purposes. 

tons     2,295.7  1.742.8 

Per  cent  of  ash 11.92  13.94 

Cost  of  coal  per  ton $2.40.".  $2,265 

Cost  of  Operation: 

Salaries    $11,940.00  $13,732.17 

Coal     6,653.76  4.S77.53 

Total    cost    $21,627.80     $19,542.52 

Cost  per  million  ft. -gals $0.06S  $0,089 

^' Voughiogheny. 

The  Disinfection  of  Water. 

.At  a  recent  cnnference  "f  the  state  and 
local  boards  of  health,  held  at  Columbus, 
Ohio,  Dr.  Roger  G.  Perkins  of  Western  Re- 
serve University  presented  a  paper  on  the  dis- 
infection of  water.  The  subject  was  handled 
in  a  manner  calculated  to  interest  others  than 
accomplished  cheinists  and  bacteriologists.  We 
believe  that  a  great  many  engineers  in  general 
practice  who  have  not  had  occasion  to  special- 
ize in  the  design  and  construction  of  works 
for  the  classihcation  and  disinfection  of 
water,  will  find  the  following  abstract  of  Dr. 
Perkins'  paper  of  considerable  interest : 

EISINFECTION    DEFIXEU. 

.Mtliough  the  term  disinfection  would  ordi- 
narily indicate  the  removal  of  some  infectious 
type  of  organisin,  it  is  more  generally  used  to 
indicate  the  removal  of  bacteria  of  all  types, 
and  may  indeed  be  stretched  to  include  the 
various  algae  which  cause  difiiculties  in  reser- 
voirs. The  objection  to  the  latter  form  of  life 
is  on  the  one  hand  that  the  amount  may  be 
actually  so  great  as  to  clog  the  overflow  pipes 
and  on  the  other  that  the  death  of  the  algae 
invohes  the  passing  into  the  water  of  various 
decaying  materials  which  may  give  rise  to  un- 
pleasant tastes,  odors  and  colors. 

REMOVAL  OF  ALGAE. 

A  number  of  chemicals  have  been  tried,  but 
there  is  here  no  place  for  discussion  of  any 
but  the  successful.  The  best  so  far  discov- 
ered is  copper  sulphate,  which  may  be  used  in 
proportions  from  1/1,000,000  down.  The  orig- 
inal experiments  showed  that  the  method  of 
application  was  simple,  merely  involving  the 
towin.g  of  bags  containing  the  material  behind 


a  boat  imtil  the  pioper  proportion  was  esti- 
mated to  be  met.  It  could  also  be  introduced 
in  other  ways  and  according  to  the  first 
results  was  very  vahialile,  on  the  "Ue  band  in 
the  destruction  of  the  algae  and  mi  the  cither 
in  that  it  did  not  injure  the  fish  life  in  the 
small  amounts  used.  It  was  hoped  that  it 
would  also  kill  the  bacteria,  but  this  did  not 
prove  to  be  the  case.  .As  the  method  was 
tried  out  it  was  found  that  it  did  not  quite 
come  up  to  expectations,  as  in  some  cases  the 
algae  were  of  a  resistant  variety,  in  others 
they  or  some  other  form  returned  with  re- 
newed vigor  after  their  apparent  destruction. 
The  method  is  liy  no  means  to  he  dismissed, 
as  it  may  be  a  material  aid  in  reservoirs 
where  water  is  stored  for  some  time,  espe- 
cially in  the  summer.  The  other  means  for 
the  prevention  of  the  algae,  such  as  the  e.xclu- 
sion  of  light  where  possible,  and  the  removal 
of  as  much  organic  matter  as  possible  from 
the  bottoms  and  sides  of  the  reservoir,  must 
not.  however,  be  neglected. 

From  the  standpoint  of  prevention  of  dis- 
ease the  removal  of  the  pathogenic  organisms 
is  more  important.  While  by  no  means  all  of 
the  typhoid  in  the  United  States  can  be  at- 
tributed to  the  use  of  polluted  water  supplies, 
there  is  no  doulit  that  a  great  deal  of  it  does 
come  from  this  cause  and  that  it  is  practical 
to  prevent  all  such  cases.  Evidence  in  favor 
nf  epidemics  being  due  to  water  is  over- 
wdielming  and  need  not  he  brought  forward 
here.  Each  method  of  making  a  water  supply 
safe  has  been  found  to  have  its  weak  points, 
as  indicated  on  the  one  hand  by  typhoid  inci- 
dental after  apparent  purification  and  on  the 
other  by  laboratory  findings  of  pollution  by 
improved  methods  in  waters  sup()Osed  to  lie 
purified. 

The  usual  .American  munici|ial  supply  i^ 
surface  water  of  some  sort,  either  from  a 
pond,  lake  or  stream,  the  number  of  large 
supplies  from  springs  or  wells  being  small. 
This  involves  the  protection  of  the  entire 
watershed,  which  under  our  present  method  is 
rarely  accomplished.  These  waters  are  either 
supplied,  in  the  majority  of  cases,  untreated, 
or  undergo  some  type  of  filtration.  Since  it 
has  been  satisfactorily  demonstrated  that  the 
old  theory  of  the  self  purification  of  water  no 
longer  holds  in  the  original  form,  but  that  the 
important  factor  in  the  whole  matter  is  that 
of  time,  inore  or  less  regardless  of  distance, 
attempts  have  been  made  to  put  this  new  in- 
formation into  practice  by  holding  the  water 
for  as  long  as  possible  before  distribution. 
Houston  of  London,  Eng.,  has  found  a  very 
marked  disappearance  of  the  sewage  organ- 
isms in  48  hours,  and  recommends  the  process. 
The  efiiciency  of  the  reduction  depends  notably 
on  the  quality  of  the  w'ater  and  he  notes  that 
for  an  absolute  safety  factor  a  inonth  would 
be  necessary.  This  of  course  would  necessi- 
tate a  reservoir  area  of  prohibitive  size, 
where  as  much  water  is  used  as  is  the  haliit  in 
our  .American  towns.  On  the  other  hand, 
where  the  supply  conies  from  a  great  distance 
this  factor  will  materially  help  in  disposing  of 
a  good  deal  of  pollution. 

It  appears  then  th.at  unless  the  source  of  the 
water  is  very  distant  or  is  above  suspicion, 
some  form  of  treatment  must  he  used.  The 
most  frequent  of  these  is  liltration,  in  soiue 
form  or  other,  either  the  slow  sand  type  or 
the  rapid  mechanical  with  use  of  chemical 
precipitants.  W'hile  with  waters  fairly  gross- 
ly polluted  careful  management  will  give  a 
nearly  bacteria  free  effluent,  it  is  admitted  that 
either  type  of  filter  needs  constant  and  con- 
scientious supervision,  or  else  there  will  be 
leakage  of  sewage  fonns  from  time  to  time. 
The  London  data  may  be  quoted,  as  there  are 
a  number  of  plants  there  of  various  sizes,  cor- 
responding to  supplies  to  individual  munici- 
palities and  handling  different  types  of  water. 
In  the  year  1908-9  summary  of  the  results  in 
the  daily  tests  showed  that  5  to  50  per  cent  of 
the  filtered  waters  contained  colon  in  100  cc. 
or  less,  and  th.il    in  the  next  year  -18  to  SI.;' 


per  cent  showed  the  same  results.  Sometimes 
the  appearance  of  the  ruli.m  is  very  sudden 
and  rapid  changes  in  the  weather  conditions 
m.Ty  bring  about  so  gross  a  change  in  the  bac- 
terial content  of  the  water  that  the  filtered 
water  will  be  polluted  before  any  change  can 
be  made.  The  results  at  other  places  are 
similar.  .At  Hamburg,  wdiere  the  conditions 
of  weather  approach  more  nearly  those  of 
northern  Ohio  than  do  those  at  London,  the 
formation  of  ice  on  the  filter  beds  or  pres- 
ence of  floods  in  the  river  leads  to  the  ap- 
pearance of  colon  in  the  water.  It  is  true 
that  where  colon  is  found  only  in  so  large 
amounts  of  water  as  100  cc.  there  is  very  pos- 
sibly no  typhoid  or  dysentery,  but  in  the  ab- 
sence of  accurate  knowledge  as  to  the  actual 
number  of  bacteria  necessary  to  set  up  dis- 
ease, we  cannot  take  any  chances.  In  sum- 
mary then  one  may  say  that  in  the  presence 
of  a  polluted  water  supply,  filtration  wdl  re- 
move the  suspended  matters,  and  will  remove 
the  greater  part  of  the  bacteria,  hut  that  sud- 
den variations  in  weather  conditions  or  in 
technic  may  allow  pollutions  to  pass  the  filter, 
when  the  belief  in  its  efficiency  will  cause  con- 
tinued free  use  of  a  dangerous  water.  For 
safety  then  it  would  appear  necessary  to 
sterilize  waters  for  domestic  use  even  after 
filtration.  It  is  unnecessary  to  refer  to  the 
various  household  methods,  though  it  is  the 
duty  of  all  health  ofticers  in  case  of  uncon- 
trollalile  pollution  of  the  city  supply  to  warn 
the  inhabitants  to  boil  the  water. 

GENER.\L   METHons. 

There  have  been  many  plans  for  sterilizing 
the  water  for  drinking  purposes  and  for  all 
conditions,  such  as  armies  in  the  field,  institu- 
tions and  municipalities.  Only  those  which 
may  be  applied  to  central  supplies  with  com- 
parative simplicity  will  here  be  considered. 
The  main  general  luethods  at  present  in  use 
by  municipalities  are  three  in  number.  They 
will  here  be  discussed  in  inverse  order  to 
their  practicabilty. 

UUra-Violet  Rays. — It  has  been  known  for 
some  time  that  the  rays  at  the  ultra-violet 
end  of  the  spectrum  have  marked  bactericidal 
powers,  but  it  is  only  recently  that  the  princi- 
ple has  been  practically  applied.  The  essen- 
tials for  success  are  in  the  first  place  a  white 
light,  containing  a  large  proportion  of  ultra- 
violet rays,  next  a  water  free  from  any 
opacity  or  turbidity,  and  in  the  third  place  an 
apparatus  so  arranged  that  the  water  will  pass 
under  the  arc  in  a  thin  film  and  be  thorough- 
ly exposed.  There  has  been  recently  estab- 
lished at  Marseilles  an  apparatus  of  this  sort, 
where  the  water  passes  into  a  constant  level 
reservoir  from  which  it  issues  over  a  central 
weir,  passing  at  this  point  under  the  light 
from  an  arc  formed  between  two  carbons  with 
cores  containing  alumina,  giving  a  white  light 
with  many  ultra-violet  rays.  The  plant  has 
lieen  recently  established  and  the  results  in 
the  line  of  efficiency  and  economy  will  be 
watched  for  with  interest.  The  objections  at 
present  to  the  method  are  that  it  has  not  yet 
been  sufficiently  tried  out  on  a  commercial 
scale,  that  it  is  not  standardized,  and  that  it 
requires  expert  care  for  its  proper  control. 
Moreover  the  absolute  necessity  for  a  trans- 
parent water  makes  a  preliminary  filtration 
necessary  in  most  cases  of  polluted  w.iters. 

0.':oiic. — Here  the  destruction  of  the  bac- 
teria depends  on  the  presence  of  nascent  o.xy- 
gen  in  the  water.  This  is  obtained  by  passing 
an  arc  through  a  current  of  dry  air,  wdiich  is 
then,  with  its  new  content  of  ozone,  passed 
onto  a  rising  column  of  water,  which  is  there- 
by sterilized.  .Smne  failures  in  the  process 
which  have  occurred  in  municipal  plants  have 
been  found  to  he  due  to  the  insufficient  drying 
of  the  air,  so  that  special  lueasures  must  be 
taken  to  avoid  this  trouble.  There  is  no  ques- 
tion of  the  actual  efficiency  of  the  method  and 
plants  have  been  adopted  by  St.  Petersburg,  in 
Paris  and  elsewhere  for  the  treatment  of  the 
city  water  supplies  in  whole  or  in  part.     The 
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advantages  lie  in  that  the  main  expense  after 
the  rather  expensive  first  installation  is  the 
electric  current,  ami  that  there  arc  no  waste 
products  to  he  disposed  of.  Also  from  the 
point  of  view  of  the  laity  there  is  less  objec- 
tion to  the  introduction  of  oxygen  than  of 
any  other  chemical.  On  the  other  hand  the 
primary  expense  is  large,  the  constant  services 
of  an  expert  electrician  are  required,  and  the 
method  is  not  as  yet  standardized.  The  ne- 
cessity of  dry  air  makes  further  complications 
in  the  apparatus. 

Chorine. — It  is  probable  that  the  essential 
principle  involved  is  the  same  as  in  tlic  ozone 
method,  though  more  roundabout,  the  avail- 
able chorine  so  acting  on  the  chemicals  in  the 
water  as  to  free  nascent  oxygen  which  acts  on 
the  organic  matter  and  the  bacteria.  For  this 
reason  the  method  by  which  the  so  called 
available  chlorine  is  obtained  is  more  or  less 
indiflferent  and  a  commercial  rather  than  a 
laboratory  proposition.  The  three  usual 
methods  used  are  chlorine  gas  in  liquid  form, 
chlorine  as  given  off  from  the  electrolysis  of 
salt  water,  and  chlorine  in  the  form  of  the 
commercial  bleaching  powder.  The  first 
method  is  the  most  expensive,  and  is  said  by 
some  to  be  less  efficient  than  the  others. 
Where  supplies  of  bleaching  powder  are  not 
available  except  under  prohibitive  freight  con- 
ditions it  may  be  profitable  to  establish  local 
electrolytic  plants,  but  under  ordinary  circum- 
stances the  use  of  bleaching  powder  has  been 
found  equally  efficient  with  the  other  methods 
and  a  good  deal  cheaper.  The  form  in  which 
it  is  usually  sold  contains  about  35  per  cent  of 
available  chlorine,  which  goes  readily  into  so- 
lution in  water,  and  can  be  fed  into  the  reser- 
voir, the  mains,  or  at  any  other  place  desira- 
ble, in  measured  quantities.  The  cheapness  of 
the  material,  usually  less  than  $2.5  a  ton.  the 
small  amount  necessary  per  million  gallons, 
and  the  simplicity  of  the  methods  used  are  all 
in  favor  of  this  plan.  The  disadvantage  of 
the  use  of  bleaching  powder  lies  in  the  ne- 
cessity of  constant  purchase  of  new  supplies 
and  in  the  large  amount  of  residual  shidge 
which  must  be  disposed  of  after  the  chlorine 
is  removed.  When  this  method  is  used  the 
usual  practice  is  to  have  two  or  more  tanks, 
one  in  which  the  bleaching  powder  is  mi.xed 
with  water  to  the  consistency  of  a  cream, 
either  by  hand  or  where  necessary  by  me- 
chanical means,  allowed  to  settle,  and  the 
supernatant  fluid  drawn  off  into  a  second 
tank  from  which  it  is  passed  over  a  weir, 
through  a  grid,  or  by  any  scheme  found  me- 
chanically acceptable,  into  the  water  to  be  dis- 
infected. 

Save  under  exceptional  circumstances  the 
proportion  to  the  water  to  be  treated  is  very 
small,  one  part  to  one  million  or  less,  accord- 
ing to  the  quality  of  the  water  and  the  degree 
of  pollution.  This  proportion  is  of  course  in 
terms  of  available  chlorine.  The  method  is  in 
use  in  a  number  of  cities  abroad  and  in  the 
United  States  and  when  the  chlorine  is  used 
in  these  amounts  causes  no  complaints  from 
the  consumer.  Certain  very  important  facts 
must  be  kept  in  mind  when  using  chlorine  as 
a  disinfectant.  In  the  first  place  it  is  a  strong 
corrosive  and  the  materials  in  which  it  is 
kept  must  be  constructed  with  this  in  view. 
The  fumes  from  the  raw  material,  or  the  con- 
centrated solution,  are  very  irritating  and  pre- 
cautions must  be  taken  on  the  part  of  the 
workmen.  If  the  proportion  used  is  too  high, 
it  will  be  smelt  and  tasted  in  the  water  and 
will  cause  complaints.  When  used  in  the  di- 
lutions noted  above,  there  will  be  practically 
complete  disappearance  in  an  hour  or  less,  so 
that  if  possible  this  time  factor  between  in- 
troduction of  the  chlorine  and  the  distribu- 
tion to  the  first  users  on  the  line  should  be 
adhered  to.  In  some  cities,  however,  it  is 
stated  that  the  time  factor  is  notably  less  and 
that  there  is  no  complaint. 

CENER-\L    SUMMARY. 

In  regard  to  all  these  methods  as  a  whole 
there  are  certain  broad  lines  of  action.  It 
must  be  remembered  that  the  action  of  the 
disinfectant  is  on  organic  matter,  which  is 
broken  up  to  a  greater  or  less  degree,  de- 
pending  on    its   individual    chemical    composi- 


tion. Bacteria  are  affected  differently  accord- 
ing to  their  varieties  and  the  spore  formers 
are  less  acted  on  than  the  non-spore  formers. 
Fortunately  the  organisms  of  the  ordinary 
water-borne  diseases,  such  as  typhoid,  dysen- 
tery and  cholera,  have  no  spores,  and  are 
readily  killed.  The  index  of  the  efficiency 
therefore  can  be  the  amount  of  destruction  of 
the  colon  bacilli,  as  these  are  slightly  more  re- 
sistant than  the  typhoid  and  accordingly  any 
measures  that  will  take  care  of  them  will  also 
take  care  of  their  more  dangerous  relatives. 

In  the  next  place  none  of  these  methods  has 
any  particular  elfect  on  the  appearance  of  the 
water  and  will  have  no  inlluencc  on  the  tur- 
bidity or  the  color.  For  the  removal  of  these 
or  for  treatment  of  the  hardness  it  will  be 
necessary  to  use  the  standard  methods.  The 
u.se  of  chlorine  has  a  tendency  to  increase  the 
permanent  hardness  slightly,  but  in  the  small 
amounts  used  will  not  make  a  material  dif- 
ference. 

Lastly,  these  disinfectants  arc  not  intended 
to  supply  the  place  of  a  pure  supply.  While 
in  suitable  proportions  they  will  remove  the 
dangerous  organisms  even  from  the  sewage, 
there  will  be  certain  changes  which  will  cause 
a  taste  in  the  water  and  the  sewage  chemicals 
will  still  be  present.  The  disinfection  is  not  a 
lianacea  which  will  admit  of  drinking  sewage 
with  impunity.  Of  the  methods  at  present 
available  the  bleaching  powder  is  perhaps  the 
simplest  and  the  cheapest,  and  is  in  use  in 
more  places.  If  the  dilution  is  high  and  the 
time  factor  before  delivery  is  cared  for  there 
will  be  no  complaints. 


1  he  apparatus  consists  of  an  instrument 
fur  producing  an  electric  current  on  the  pipe 
which  is  to  be  located,  and  a  special  head 
telephone  receiver  and  detector  coil,  construct- 
ed to  pick  up  the  electric  wave  produced  by 
the  instrument  so  that  it  can  be  distinctly 
heard  in  the  receiver.  After  the  instrument  is 
properly  connected  up  according  to  the  printed 
in.structions,  either  inside  or  outside  of  the 
buildings,  the  operator  can  hear  the  tone  in 
the  receiver  distinctly  with  the  detector  coil 
held  in  liis  hand.  In  ibis  manner  the  exact  lo- 
cation of  the  buried  pi])c  can  be  traced  as  far 
as  desired. 

The  apparatus  is  light  and  is  readily  stored 
and  carried  i)i  a  bo.x  provided  for  that  pur- 
pose. 
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An  Electric  Pipe  Locator. 

The  accompanying  engraving  shows  the 
method  of  using  a  device  for  relocating  under- 
ground pipes  that  is  now  on  the  market.  The 
device  was  developed  by  the  Modern  Iron 
Works    of    Quincy.    Ill,,    and    is    sold,    on    ten 


Street  Paving. — Active  agitation  on  this 
subject  has  been  recently  carried  on  by  many 
civic  organizations  of  New  York  city.  As  the 
result  of  the  strong  protests  made  to  the  city 
authorities  as  to  the  defective  condition  of  the 
streets,  the  subject  has  been  seriously  taken  up, 
with  the  probable  result  of  a  radical  reorgan- 
ization of  methods.  General  Theodore  A. 
BinghanT,  formerly  police  commissioner,  a 
civil  engineer  of  high  standing,  has  been  ap- 
pointed chief  engineer  of  highways.  The  bor-  f 
ough  president  has  under  consideration  a  com- 
plete revision  of  the  pavin,g  system  of  the 
borough  of  Manhattan  with  a  view  to  the 
adoption  of  much  better  standards  than  at 
present  prevail.  Careful  studies  of  the  prac- 
tice au'I  specifications  in  use  in  foreign  cities 
where  paving  is  in  the  most  advanced  state 
have  been  made  by  Mr.  Ernest  A.  Flagg  on 
behalf  of  the  Fifth  Avenue  Association.  .\n 
elaborate  report  thereon  has  been  prepared, 
which  is  under  consideration  by  several  other 
organizations,  including  the  Merchants'  Asso- 
ciation of  New  York,  with  a  view  to  co-op- 
eration in  urging  upon  the  city  authorities  the 
adoption    of   the   recommendations   of   the   re- 


View  Showing  JVIanner  of  Operating  Electric    Pipe   Locator. 


days'  trial,  for  fifty  dollars.  It  is  known  as 
the  D-B-M  Pipe  Locator.  It  is  not  a  mag- 
netic instrument,  but  is  operated  with  batteries 
on  the  wireless  principle. 

This  device  will  relocate  any  metal  pipe 
buried  not  over  1-5  ft,  underground,  even  if 
the  ground  is  covered  with  snow,  ice,  boards 
or  concrete.  It  is  of  special  value  in  relocat- 
ing lost  service  connections.  In  small  towns, 
where  a  lot  is  unimproved,  the  service  pipe  is 
often  stubbed  at  the  curb  or  property  line, 
terminating  by  a  shut-off  valve  in  a  stop  box. 
Frequently  this  stop  bo.x.  which  serves  to 
witness  the  location  of  the  lot  end  of  the 
service  pilie.  gets  lost  during  grading,  curbing, 
and  paving  operations.  In  such  cases  the  usual 
method  of  finding  the  pipe  is  to  dig  for  it 
and  this  frequently  proves  to  be  expensive. 
Records  of  the  exact  location  of  services, 
even  though  accurately  and  faithfully  made, 
often  get  lost  or  mislaid  before  they  are  want- 
ed. This  is  especially  true  in  villages  where 
there  is  a  divided  responsibility  in  the  matter 
of  keeping  records.  The  use  of  the  Electric 
Locator  does  away  with  the  necessity  of  dig- 
ging test  holes. 


port.     The  subject  will  be  presented   formally 
to  the  borough  president  at  an  early  date. 


Engineering    Changes,    Panama    Canal. — 

(In  May  111.  llljl.  the  engineering  department 
of  the  central  division  was  reorganized.  Here- 
tofore the  field  and  office  work  has  been 
handled  by  the  resident  engineer  at  Empire, 
with  offices  in  charge  of  assistant  engineers  at 
Paraiso  and  Las  Cascadas.  These  two  offices 
have  been  abolished,  and  the  field  and  office 
work  heretofore  handled  in  them  has  been 
centralized  in  the  division  engineer's  office  at 
Empire,  from  which  point  all  engineering  work 
in  the  central  division  will  be  handled  in  fu- 
ture, under  the  jurisdiction  of  the  resident  en- 
gineer and  one  assistant  engineer.  In  making 
these  changes,  Assistant  Engineer  William  L. 
Thompson,  formerly  in  charge  of  the  office  at 
Las  Cascadas.  has  been  transferred  to  the 
Pacific  division,  where  he  has  been  placed  on 
work  in  connection  with  hydraulic  operations 
below  Miratlores  Locks.  Assistant  Engineer 
.Mark  W.  Tenney.  formerly  in  charge  of  the 
Paraiso  office,  has  been  transferred  to  the 
office  of  the  resident   engineer   at   Empire, 
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The   Feasibility   of   Grouping   Timbers 
For  Treatment.* 

It  is  held  by  some  engineers  that  in  order 
■  1  secure  the  best  results  from  treatment,  by 

ny  process,   that   it   is   necessary   to   separate 

es  into  groups  or  classes  before  placing 
:  em  in  the  retorts,  so  that  each  tie  will  re- 
.  ive,  as  nearly  as  possible,  the  same  quantity 
of  creosote  oil.  consequently  result  in  a  more 
uniform  penetration  and  absorption,  than 
would  otherwise  be  obtained  if  the  ties  were 
not  separated. 

There  are  a  good  many  factors  entering 
into  the  problem  and  to  give  due  considera- 
tion to  any  or  all  of  them  would  require  the 
separation  of  the  ties  in  a  good  many  groups. 
To  do  this  necessarih'  involves  labor  and  ex- 
pense, and  unless  the  advantage  due  to  greater 
uniformity  of  treatment  more  than  offsets  the 
expenditure  of  time  and  money  to  separate 
the  ties  into  groups,  it  would  be  unprofitable 
to   have  a   system   of   grouping. 

By  "uniform  treatment''  it  is  generally 
understood  to  mean  that  each  tie  or  cubic 
foot  of  timber  in  any  charge  shall  contain, 
after  treatment,  about  the  same  quantity  of 
creosote  oil.  Some  specifications  for  treating 
limit  the  quantity  of  creosote  oil  at  so  many 
gallons  per  tie,  or  so  many  pounds  per  cubic 
foot  of  timber,  and  in  order  to  leave  as  nearly 
as  possible  the  same  quantity  of  oil  in  each 
tie,  or  cubic  foot  of  timber,  resort  is  made 
to  grouping  of  the  ties  or  timber  for  treat- 
ment. Whenever  the  quantity  of  oil  or  preser- 
vative is  not  limited  and  the  material  is  treated 
to  refusal,  grouping  of  ties  and  timbers  is 
not  so  essential,  because  when  the  material 
has  absorbed  all  the  preservative  that  can  be 
put  into  it.  it  cannot  imbibe  any  more.  But 
whenever  the  quantity  of  oil  is  limited  in  the 
specifications  the  operation  usually  ceases  be- 
fore the  material  is  completely  treated  and 
the  variation  in  quantity  of  oil  in  each  tie 
or  cubic  foot  of  timber  is  sometimes  very 
large.  To  cite  an  example :  Last  year  the 
writer  conducted  a  test  at  a  certain  treating 
plant  and  weighed  1,0'20  ties  separately,  before 
and  after  treatment.  It  was  found  that  the 
quantity  of  creosote  oil  left  in  each  tie  ranged 
from  2  lbs.  to  60  lbs.  Fifty-two  per  cent  of 
the  ties  had  less  than  21%  lbs.  or  2%  gals, 
per  tie ;  48  per  cent  had  more  than  these 
quantities.  The  average  was  21.72  lbs.,  or 
nearly  2%  gals,  per  tie,  which  was  the  quan- 
tity of  oil  that  the  contractors  were  required 
to  put  in  the  ties  under  the  terms  of  their 
contract. 

Inasmuch  as  no  two  ties  or  two  pieces  of 
lumber  are  exactly  alike  in  respect  to  moisture 
content,  wood  structure,  proportion  of  heart 
wood  and  sap  wood,  and  in  many  other  re- 
spects, it  is  quite  impossible  to  attain  uniform 
treatment  as  generally  understood,  by  group- 
ing of  the  ties  and  timbers,  and  the  variation 
is  found  to  be  considerable,  regardless  whether 
the  ties  or  timbers  are  grouped  or  not,  for 
treatment. 

The  main  factors  that  enter  into  the  prob- 
lem  may  be   stated   as   follows : 

(1)  Moisture  content  or  degree  of  sea- 
soning. 

(2)  Physical  structure  of  wood  in  relation 
to  its  penetrability  by  preservatives. 

(3)  Percentage  of  heart  wood  and  sap  wood. 

These  are  some  of  the  main  factors  enter- 
ing into  the  problem  of  grouping  or  separating 
the  woods  for  treatment.  Mention  might  be 
made  of  several  others  of  lesser  importance. 
Let  us  consider  the  main  factors  only. 

MOISTURE    CONTENT,    OR    DEGREE    OF     SE.\SO.\"ING. 

Moisture  content  or  degree  of  seasoning. 
is.  perhaps,  the  most  important  factor  under 
consideration.  It  is  a  well  known  fact  that 
wood  must  be  dry  before  it  can  be  treated. 
as  green  wood  resists  the  entrance  of  the 
preservative.     Therefore   upon   the   extent    of 

•.Abstract  of  paper  by  W.  F.  GoUra.  published 
in    Proceedings.    5Vood    Preservers'    Association. 
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dryness  of  the  uwud  depends  in  a  great  meas- 
ure the  quantity  of  preservative  that  will  be 
absorbed. 

The  green,  un5eas.,ncd  timber  of  hardwoods 
contains  on  the  average  water  to  the  extent 
of  about  42  per  cent  of  its  total  weight;  that 
of  the  softwood,  about  -52  per  cent,  and  that 
of  pine,  about  57  per  cent.  Hence,  green 
wood  in  general  may  be  said  to  contani  water 
to  the  extent,  in  round  numbers,  of  about 
half  of  its  weight,  but  the  actual  quantity 
varies  with  the  kind  of  tree,  season  of  the 
year,  part  of  the  tree,  soil  and  localitj-,  etc. 
It  is  never  pure  water,  but  here,  too,  the  kind 
and  quantity  of  sap  substance  it  contains 
varies  also  according  to  the  tree,  season,  soil, 
etc.  This  water,  contained  throughout  the 
tissues  and  in  the  intercellular  spaces,  begins 
to  diminish  in  quantity  by  evaporation  into 
the  air  after  the  tree  is  felled,  and  this  evap- 
oration goes  on,  at  a  gradual,  diminishing 
rate,  until  a  condition  is  reached  when  there 
is  more  or  less  equilibrium  between  the  ten- 
sion of  the  atmosphere  and  power  of  evapor- 
ating the  water  still  contained  in  the  wood. 
When  this  condition  is  attained  the  wood  is 
said  to  be  seasoned  or  air-dried,  but  it  still 
contains  a  considerable  quantity  of  water, 
varying  accori.irg  to  the  nature  of  the  wooded 
tissue  and  other  substances  within  the  wood 
and  their  power  of  retaining  water.  After 
the  log  is  manufactured  into  ties  or  lumber 
it  loses  its  moisture  quite  rapidly  at  first. 
From  experiments  made  with  beech  ties  which 
were  cut  immediately  after  the  trees  were 
felled,  it  was  found  that  thy  contained  an 
average  of  45  per  cent  of  their  weight  of 
moisture.  They  were  then  placed  on  supports, 
under  shelter,  to  season.  .\t  the  end  of  5 
months'  seasonmg  (from  May  to  October) 
the  ties  were  weighed  and  it  was  found  that 
they  still  contained  21  per  cent  of  moisture. 
It  was  also  found  that  the  wood  seasoned 
very  slowly  after  the  first  6  months,  and  that 
after  G  years  of  seasoning,  under  shelter,  the 
beech  wood  still  contained  from  10  to  12  per 
cent  of  moisture.  From  the  point  of  view 
of  practicable  seasoning  of  ties,  it  is  scarcely 
possible,  without  kiln  drying,  to  lower  the 
moisture  much  below  20  per  cent.  The  vari- 
ous kinds  ,of  woods  season  at  various  rates. 
Some  woods  dry  more  slowly  than  others. 
Again,  some  woods  contain  more  moisture 
at  the  beginning,  so  that  after  air-seasoning 
for  several  months  the  moisture  content  in 
the  various  kinds  of  woods  is  considerable 
and  not  definitely  known  and  on  this  account 
it  is  difficult  to  say  when  the  preservation 
process  can  best  be  undertaken.  This  refers 
to  heart  wood,  not  to  sap  wood,  which  loses 
its  water  very  rapidly. 

The  writer  has  seen  contracts  made  between 
railroad  companies  and  treating  companies 
that  required  the  ties  to  be  shipped  in  the 
"order  of  their  r"--"T;>  '"  so  that  all  of  the 
ties    in    any   car  -    equally    seasoned. 

Anyone   who   ha-    ,  1    experience   knows 

very  well  that  it  is  mipossible  to  deliver  ties 
at  the  treating  plant  in  the  order  of  their 
cutting.  They  are  manufactured  at  all  times 
during  the  year  alon.g  the  railroad  lines  or 
along  the  rivers  and  transported  in  various 
ways,  by  rail,  by  barges  and  rafts. 

It  is  not  always  possible  to  separate  the 
ties  or  timbers  into  groups  according  to  their 
different  degree  of  seasoning,  as  they  are 
loaded  on  cars  or  barges,  as  it  is  absolutely 
necessary  to  fill  them  to  their  full  capacity, 
and  ties  of  different  degree  of  seasoning  must 
necessarily  be  loaded  together.  For  these 
and  other  reasons  it  is  manifestly  impossible 
to  separate  the  ties  into  groups  according 
to  their  degree  of  seasoning,  as  they  are  loaded 
into  cars:  therefore  it  is  impossible  to  ship 
them  to  the  plant  in  the  order  of  their  cutting. 
The  writer  has  observed  that  when  ties  reach 
the  treating  plant  they  are  unloaded  and  piled 
together  regardless  of  their  degree  of  season- 
ing. It  is  a  common  practice  to  consider  all 
ties    in    any    car    as    being   of    equal    dryness. 


This  is  not  correct  m  all  cases,  as  there  may 
be  some  ties  that  were  cut  one  month,  two 
months,  three  months  and  upwards.  It  would 
be  useless  to  attempt  to  separate  the  ties 
according  to  their  different  degree  of  sea- 
soning at  the  plant,  because  the  men  who  un- 
load the  ties  are  not  competent  to  determine 
that,  consequently  could  not  separate  them 
into   groups   intelligently. 

The  manner  of  piling  ties  in  the  yard  also 
affects  the  rate  of  seasoning.  Ties  that  are 
piled  together  dry  slower  than  those  piled 
more  openly,  .\gain,  ties  on  top  of  the  piles 
dry  faster  than  those  in  the  body  of  the  pile. 
Some  woods  dry  faster  than  others,  but  in 
going  through  some  yards  the  writer  observed 
that  they  are  all  usually  piled  in  the  same 
manner. 

From  the  foregoing  it  is  evident  that  ties 
and  timbers  placed  in  the  retorts  must  con- 
tain varying  amounts  of  moisture :  that  is. 
some  are  drier  than  others  and  the  exact 
amount  of  moisture  contained  in  each  tie  is 
unknown.  .-Ml  we  know  is  that  the  material 
has  had  an  average  seasoning.  Some  pieces 
may  be  under-seasoned,  while  others  are  over- 
seasoned. 

The  theory  of  separating  woods  according 
to  their  moisture  content  so  that  they  will 
absorb  the  proper  quantity  of  preservative  is 
a  nice  theory,  but  it  does  not  work  out  in 
practice. 

PHYSICAL    STRUCTURE    OF    WOOD    IN    REL.\TION    TO 
ITS   PENETR.\BILITY   BY  PRESERV.ATIVE  FLUID. 

The  group  of  physical  properties  of  wood 
now  to  be  considered  and  on  which  the  pene- 
trability of  fluids  is  directly  dependent  are : 
(1)  .Anatomical  structure.  (2)  Density,  w-eight 
and  hardness.  The  proportion  of  wood  fibers 
forming  the  framework  and  of  other  element- 
ary substances  contained  in  wood  varies  in 
different  parts  of  the  tree,  as  well  as  different 
kinds  of  trees  and  also  according  to  age, 
soil,  locality,  etc.  Xo  two  trees  are  alike 
in  wood  structure.  Some  woods  are  more 
porous  than  others.  For  these  reasons  and 
many  others  the  wood  takes  the  treatment 
v.nequally  when  exposed  to  the  same  retort 
condition,  even  if  it  was  possible  to  bring 
the  wood  to  a  uniform  degree  of  seasoning. 
Xo  two  speices  of  wood  have  the  same  an- 
atomical structure.  Each  one  differs  from 
the  other  in  proportion  of  woody  fiber,  size, 
character  and  arrangement  of  the  wood  ves- 
sels and  wood  cells.  Some  woods  take  the 
treatment  easier  than  others.  Red  oak,  for 
example,  takes  creosote  clear  through  the 
heart,  while  beech  under  same  conditions  is 
very  refractory.  Xo  doubt  this  is  principally 
due  to  the  difference  in  the  wood  structure  of 
the  species.  Some  engineers  have  advocated 
the  grouping  of  various  woods  according  to 
their  degree  of  absorption,  again  some  have 
adv'critt'l  the  grouping  according  to  their 
sp  ■  ty ;     others    w'ould    group    them 

ac.  _         the  density  or  weight  per  cubic 

foot  01   dry  WOO''  ■  say  that  they 

should   be    segre.i;  j    to   their   de- 

gree of  hardness.  1  o  vcp;irate  woods  into 
so  many  groups  involves  a  great  deal  of  labor 
and  expense  and  it  is  doubtful  if  the  results 
obtained  would  justify  it.  Some  experiments 
have  been  made  to  determine  the  percentage 
of  absorption  of  various  kinds  of  woods. 
From  experiments  made  by  Mr.  F.  J.  .\n.gier. 
for  the  Chicago.  Burlington  &  Quincv  R.  R. 
at  Galesburg,  III.,  during  1908  and  1909,  the 
woods  were  divided  into  three  groups,  as 
follows : 

Class  A.  .Absorbing  less  '>han  22  per  cent 
in  volume. 

Class  P..  .Absorbing  between  23  and  01I 
per   cent. 

Class  C.     .Absorbing  more  than  30  per  cent. 

I'pwards  of  20,000  ties  were  carefully 
weighed  before  and  after  treatment  and  a 
special  effort  made  to  find  out  just  what  each 
kind  of  wood  would  absorb  under  normal 
conditions.      Table    I    shows    a    summary    of 
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Absorp- 

No.  niomhs 

Iton  in 

seasoned 

volume  '■^ 

In  yard. 

A. 

20.9 

6  to  15 

19.S 

10 

14.2 

7 

IS.S 

2  to    S 

21.8 

16 

20.7 

S  tola 

17.1 

6to    S 

23.0 

5  to    9 

22.1! 

12 

28.3 

15 

23.0 

2  to    6 

2«.6 

7 

26.S 

7  to    9 

36.y 

5  to    9 

33.1 

6 

30.7 

S 

36.6 

7  to  15 

34.9 

0  to    9 

35.4 

7  to    S 

33.0 

6  to    9 

TABLE  I.— OL>VSSlFICATION  OF   WOODS   ON 

BASIS    OF    PliRCENTAGE    OF 

ABSORPTION, 

No.  ties 

used  In 
Kind  of  Wood,    the  tests. 
Class 

Oak,   red 3,112 

Oak.    pin 671 

Oak.  while 731 

Mickory  414 

Beech    2,481 

Hemlock    1.S64 

Tamarack 2,329 

Class 

Sweet  gum 928 

Chestnut    345 

Hard  maple 691 

Ash    318 

Sycamore    364 

Poplar    1,34S 

Class 
Short  leaf  pine.     2,192 

Soft  maple 599 

Tupelo  gum. . . .        790 

While   elm 872  ' 

Red  elm 626 

Cypress,  white.        662 
Red  birch 775 


these  tests  made  covering  a  period  of  nearly 
two  years.  The  classes  were  arranged  so 
that  nearly  an  equal  number  of  woods  would 
fall  in  each  class,  there  being  seven  different 
species  of  woods  in  Class  A,  six  in  Class  B, 
eight  in  Class  C. 

This  road  has  also  made  known  the  results 
of  other  experiments,  also  made  by  Mr.  F.  J. 
.Angier,  to  determine  the  absorption  of  the 
various  species  of  woods  treated  together 
under  like  conditions,  using  the  Card  Process 
and  an  experimental  retort.  Three  or  four 
ties  of  each  kind  were  treated.  All  the  ties 
used  in  this  treatment  were  seasoned  at  least 
eight  months  and  carefully  selected,  so  as 
to  he  as  free  as  possible  from  knots  and 
other  defects.  No  steaming  or  initial  vacuum. 
In  each  case  the  solution,  consisting  of  23 
per  cent  creosote  by  volume  and  water  con- 
taining .5  per  cent  of  zinc-chloride,  was  intro- 
duced at  a  temperature  of  180°  F..  and  a 
pressure  of  150  lbs.  was  maintained  for  3 
hours.  This  was  followed  by  a  one-hour 
vacuum.     The  results  are  given  in  Table  II. 

Mr.  Samuel  S.  Rovve.  who  was  an  authority 
on  wood  preservation,  furnished  the  American 
Railway  Engineering  Assctiation  with  his 
opinion  regarding  the  grouping  of  timbers. 
He  said: 

In  practice  it  is  found  that  woods  will  absorb 
in  the  course  of  the  ordinary  methods  of  im- 
pregnation under  pressure  of  100  puonds,  while 
in  the  solution,  about  as  much  as  is  taken  up 
by  immersion  in  2S  to  30  days,  and  on  this  basis 
the   following  classification   is  made: 

Class  A:  Those  that  absorb  less  than  20  per 
cent  in  volume. 

Class  B:  Those  that  absorb  from  20  to  40  per 
cent;  and. 

Class  C:    Those  absorbing  over  -10  per  cent. 
A  series  of  tests  gives  more  tlian   75   per  cent 
in  one  class  (B).   making  the   exceptions   hardly 
worth    considering,    and    it    hardly    seems    worth 
while  to  attempt  classification. 

The  condition  of  the  climate  and  other  cituses 
and  conditions  may  vary  as  well  as  differences 
in  the  same  woods  m  different  locations,  so 
that  it  will  be  difficult  to  cover  all  cases.  I  have 
never  believed  in  guessing  or  jumping  at  con- 
clusions when  it  is  possible  to  get  something 
that  will  aid  to  guide,  and  I  am  sure  that  this 
method,  no  matter  how  many  classes  .are  de- 
sired, will  be  an  aid. 

From  the  three  experiments  given  above  it 
is  apparent  that  there  is  a  good  deal  of  varia- 
tion in  the  percentage  of  absorption  among 
the  different  kinds  of  woods  and  even  among 
the  same  species. 

In  the  first  set  of  experiments  made  by  Mr. 
Angier.  given  above,  he  found  red  oak  ab- 
sorbed in  volume  20.0  per  cent,  w-hilc  in  the 
second  experiment  he  found  that  it  absorbed 
32  per  cent ;  and  the  beech  in  the  first  experi- 
ment absorbed  21.8  per  cent,  while  in  the  sec- 
ond experiment  27..5  per  cent.  In  Mr.  Rowe's 
classification  he  gi\es  the  per  cent  of  absorp- 
tion of  red  oak  as  10. fl  per  cent  and  of  beech 
21.4  per  cent. 

So   much   depends   upon    the   character   and 


condition  of  the  wood  and  the  pressure,  tem- 
perature and  character  of  the  preservative, 
that  it  is  very  diflicult  to  determine,  with  any 
degree  of  accuracy,  the  relative  percentage  of 
absorption  of  the  various  kinds  of  woods.  It 
is  almost  impossible  to  arrive  at  the  same 
results  when  w<iods  are  treated  under  differ- 
ent conditions,  so  that  no  rule  can  be  safely 
established  regarding  the  classifying  of  tim- 
bers. 

The  New-  York  Central  Lines  requires  the 
separation  of  woods,  accepted  for  treatment, 
into  five  groups,  but  the  grouping  was  not  de- 
termined by  actual  experiments.  One  of  the 
contracts  with  the  treating  company  provides 
that  the  various  woods  be  separated  into 
groups  as   follows: 

(1)  Beech  and  sycamore. 

(2)  Gum  and  elm. 

(3)  Red,   black  and  water  oak. 
X'arious   other   woods   as   experience    shows 

can  be   grouped   together. 

In  another  contract  made  with  tin-  same 
treating  company  some  years  later,  it  pro- 
vided that  the  various  woods  be  separated  into 
the    following   groups: 

(1)  Beech. 

(2)  Hickory  and   sugar  maple. 

(3)  Red,  black  and  water  oak. 

Various  other  woods  as  experience  demon- 
strates can  be  grouped  together. 

When  the  writer  was  General  Tie  Agent  of 
the  New  York  Central  Lines,  he  undertook 
to  group  the  timbers  in  such  a  manner  as  to 
comply    with    the    specifications    contained    in 


TABI.E    II.— RESULTS    OF    TREATMENT 
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these  contracts,  with  the  result  that  tlic  va- 
rious species  were  grouped  as  shown  bv  T:ible 
III. 

After  three  years'  trial  in  separating  tlie 
different  species  of  woods,  the  w-riter  comes 
to  the  same  conclusion  as  Mr.  Samuel  S. 
Rowe.  that  it  is  hardly  worth  while  to  attempt 
a  classification.  It  involves  considerable  labor 
and  expense  to  separate  the  ties  into  groups 
and  perhaps  just  as  good  results  would  be 
obtained,  under  present  method  of  treatment, 
if  the  woods  were  not  separated  at  all. 

The  percentage  of  absorption  of  the  various 
kinds  of  woods  is  only  one  of  the  many  fac- 
tors that  enter  into  the  problem,  and  no 
undue  consideration  should  be  given  to  it. 
Dtie  cotisideration  should  be  given  to  all 
factors  and  it  is  useless  to  go  into  extreme 
refinements  concerning  one  or  two  in'fluenccs 
and  neglect  wholly  or  in  part  the  others,  for 
the  deductions  will  be  both  incorrect  and  mis- 
leading. 

Some  engineers  think  that  the  groups  should 
be  governed  by  the  "specific  gravity''  of  the 
wood,  or  "density,"  or  "weight"  per  cubic  foot 
of  dry  wood.  This  rule  would  apply  in  gen- 
eral, but  there  are  many  exceptions.  There 
are  some  woods  that  are  light,  yet  difficult 
to  treat,  while  there  are  some  that  are  heavy 
and  easy  to  treat.  Again  some  engineers 
would  classify  or  group  the  timbers,  accord- 
ing to  their  degree  of  "hardness."  Hardness 
in  wood  is  rather  an  indefinite  term,  because 
the  hardness  manifests  itself  differently   when 


such  ditferent  kinds  of  instruments  are  ap- 
plied to  the  wood,  as  the  ax,  knife,  plane,"'saw, 
nail,  etc.,  some  of  which  would  w'ork  parallel 
to  the  fibers  and  others  at  right  angle  to  them. 
However,  it  has  been  found  that  it  is  not 
always  the  hardest  woods  that  are  most  re- 
fractory, nor  the  softest  woods  alwavs  the 
easiest  to  treat.  As  a  general  rule,  perhaps, 
it  is  so,  but  there  are  several  exceptions.  For 
example,  red  oak  is  considered  a  compara- 
tively hard  wood,  yet  it  is  ea.sy  to  treat, 
whereas  red  gum  is  a  much  softer  wood,  \  et 
more   refractory. 

In  view  of  the  foregoing  it  is  evident  that 
no  satisfactory  grouping  can  be  made  of  the 
various  kinds  of  woods,  either  according  to 
their  absorptive  powers  or  penetrability,  or 
w-eight  per  cubic  foot,  or  density  and  resist- 
ance to  penetration,  or  hardness,  and  in  the 
opinion  of  the  writer  it  is  futile  to  attempt  it. 

rEECENT.\GE  OF   HE.\RT   WOOD   AND   S.\P   WOOD. 

The  percentage  of  heart  wood  and  sap  wood  ! 
in  timber  is  another  important  factor  in  the  ' 
problem  of  grouping  timbers  for  treatment 
No  two  pieces  of  timber  can  be  found  with 
exactly  the  same  percentage  of  heart  wood 
and  sap  wood.  The  proportion  of  the  heart  < 
word  and  sap  wood  in  a  finished  product  ' 
depends  upon  the  size  of  the  tree,  the  part  of 
the  tree  from  which  it  was  obtained  and 
upon  the  size  and  shape  of  the  manufactured 
product.  The  sap  wood  is  considerably  more 
porous  than  the  heart  wood  in  all  kinds  of 
woods,  therefore  the  fonner  takes  the  treat- 
ment much  easier  than  the  latter.  The  depth 
of  the  preservative  absorbed  depends  upon  the 
resistance  of  the  wood  to  injection,  conse- 
quently it  requires  less  time  and  less  pressure- 
to  treat  the  sap  wood  than  it  does  the  heart 
wood.  In  treating  woods  with  varying  per- 
centages of  heart  w-ood  and  sap  wood  in  the 
same  cylinder,  the  sap  wood  naturally  absorbs, 
more  oil  than  the  heart  wood,  and  if  only  a 
limited  amount  of  oil  is  injected  in  the  mate- 
rial, it  is  probable  that  the  heart  wood  might 
not  receive  any  treatment,  or  at  any  rate,  only 
partially,  as  the  limited  amount  of  oil  would 
all  be  absorbed  by  the  sap  wood.  However, 
if  the  material  is  treated  to  a  refusal  the  heiirt 
wood  would  absorb  all  that  is  possible  to 
inject  into  it,  after  the  sap  wood  has  imbibed 
all  that  it  can  contain. 

It  has  been  suggested  by  some  engineers 
that  the  ties  and  timbers  he  grouped  as  fol- 
lows : 

Heart,  less  than  20  per  cent. 
Intermediate,  more  than  20  per  cent  and  less 
than  -50  per  cent. 

Sap.  more  than  .50  per  cent. 
It  must  be  apparent  to  anyone  that  is  ac- 
quainted with  the  conditions  at  treating  plants 
that  it  is  impractical  to  group  ties  or  timbers, 
in  such  a  manner.  The  material  is  usually 
loaded  on  tram  buggies,  by  dav  laborers,  who 
possess  very  little  scientific  knowledge  of  this 
character  and  who  caimot  be  expected  to  ex- 
amine every  piece  of  timber  as  they  load  it  on 
the  trams  to  determine  the  percentage  of  heart 
wood  and  sap  wood,  so  as  to  know  to  which 
of  the  three  classes  it  belongs. 


TABLE  III.— EXPERIMENTAL  GROUPING  OF" 

TIMBERS    FOR    TREATMENT. 

Group  No.   1. 


Red  oak. 

Pin      oak      or      swamp 

Spanish  oak. 
Black  or  yellow  oak. 
.Spanish  oak. 
Water     oak     or     Jack 
oak. 


Scarlet  oak. 

Shingle  oak   or   scarlet 

oak. 
Willow  oak. 
Honey  locust  or  honey 

shucks. 


Beech. 


.'^ugar    mapl 

maple. 
White  ash. 
Bitternut 

hickory 


Group  No.  2. 

Sweet    birch    or    black 
birch. 
Group  No.  3. 

rod.        Shellbark    hickory. 
Mockernut  hickor>-. 
Pignut    hickory, 
or      swamp       Hackberry,   sugarberry 
or  nettle  tree. 
Group  No.  4. 

White    elm,    American- 
elm  or  water  elm. 
Cork  elm,  rock   elm  or 

hickory  elm. 
Tupelo,    pepperidge, 
sour    gum    or    black: 
gum. 


Silver  maple,  soft  ma- 
.  pie  or  white  maple. 
Red     maple,     s  w-  a  m  p 

maple  or  soft  maple. 
Sycamore. 
Red      birch      or      river 

birch. 

Group  No.  5.    ■ 
Red  gum.  sweet  gum  or  liquidamliar 
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We  have  considered  tli'  ilirce  main  factors 
that  enter  into  the  probi'  n  of  grouping,  but 
there  are  several  others  that  might  be  men- 
tioned, such  as  size  and  sliape  of  ties  and 
timbers,  whether  sawed  or  hewed,  method  or 
[imcess    of    treatment,    etc 

In  conclusion,  it  might  seem  at  first  that  a 
'iitable    grouping    could    be    predicated    upon 
j   the  moisture  content   or  degree  of  seasoning. 
'   i>r     upon     the     known     structural     character- 
•ic      of      the      various      species,      or      upon 
<■      relative      percentage      of      heart      wood 
.!iid   sap  wood,  but  it  must  lie  apparent   from 
I    the    foregoing  that   it   soumls   well    in   theory, 
I 'lit   cannot   be   worked    out    in    practice.     The 
Miiions  regarding  the  proper  grouping  of  ties 
1    treatment  are  so  contradictory  and   relia- 
data  are  so  meager  and  there  are  so  many 
II  tors    that    enter    into    the    problem,    it    is 
il.imed    inadvisable,    in    the    opinion    of    the 
\\  liter,     to     attempt     it.     Some     method     or 
nrncess    can    perhaps    be    devised    whereby    it 
wi'uld  be  .unnecessary  to   separate  the  ties  or 
timbers    into   so   many   groups    for    treatment. 
It   is  easy  enough  to  discuss  the  probable  be- 
lia\ior  of  certain  species  from  a  purely  theo- 
retical point  of  view,  taking  into  consideration 
the    physiological    structure    of    the    different 
timbers,  their  organic  cell  contents,  their  per- 
centage   of    heart    wood    and    sap    wood,    etc., 
but    experience   has    shown    very    emphatically 
that    the    controlling    factors    which    influence 
the    absorption    of    different    preservatives    by 
dilterent  processes,  are  so  complex  that  theo- 
retical   deductions   are   erroneous   more   often 
than  correct. 
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Manganese    Steel    in    Street    Railway 
Special  Work. 

Manganese  steel  has  lon.g  been  used  exten- 
sivelv  by  street  railways  in  lar.ye  cities  for 
the  wearing  parts  in  tongue  switches,  mates, 
frogs  anfl  crossings.  This  material  has  been 
so  successful  as  a  substitute  for  other  kinds 
of  steel  that  its  use  has  become  practically  a 
st.uidard  requirement  in  all  large  installations. 
This  does  not  mean,  however,  that  methods 
of  applying  have  been  standardized.  In  our 
issues  of  Feb.  8  and  March  '2-1  we  descrilicd 
ill  detail  the  use  of  manjanese  steel  in  frogs, 
crossings  and  switch  points  for  steam  rail- 
wa\  use.  In  these  articles  a  striking  similar- 
it)  in  standards  was  shown  to  prexail  ainong 
the  different  manufacturers.  In  street  rail- 
way work  the  opposite  condition  exists,  and  in 
certain  matters  of  detail  there  appears  to  be 
as  many  standards  as  there  are  manufacturers. 
This  difference  in  practice  is  due  in  part  to  the 
fact  that  owing  to  the  li.ghter  wheel  loads  of 
street  railway  cars,  a  greater  variation  in 
fletails  is  possible. 

In  practice,  preference  is  apparently  given 
to  built-up  or  cast  work  with  manganese  steel 
inserts,  rather  than  to  solid  man.ganese  steel 
construction.  In  this  connection  an  important 
difference  exists  between  steam  raihv  ly  :  lul 
street  railway  practice.  In  steam  railway 
practice,  where  the  built-up.  insert  type  of  con- 
struction is  used,  it  is  of  \ital  importance  that 
the  manganese  insert  shall  be  of  the  same 
bei.ght  as  the  rail  and  that  it  shall  bear  directly 
nil  the  tie  or  base  plate.  In  street  railway 
work  a  manganese  plate.  'J  to  2V::  ins.  thick,  is 
found  to  be  ample,  and  the  use  of  built-up  or 
cist  work,  with  a  plate  insert  of  about  this 
thickness  placed  at  the  intersection  of  flange- 
ways,  is  the  most  common  practice.  In  order 
to  secure  a  firm  and  even  bearing  these  plates 
.ire  usually  imbedded  in  spelter.  Many  differ- 
ent methods  of  fastening  are  used,  several  of 
which  will  be  explained  later. 

TONGUE  SWITCHES. 

The  most  difficult  piece  of  street  railway 
track  material  to  desi.gn  satisfactorily  is  the 
tongue  switch.  This  is  due  to  the  fact  that 
the  tongue  must  be  freely  movable  about  a 
pivot  at  the  heel.  Owing  to  the  necessary  con- 
struction of  the  base,  the  attachment  of  the 
tongue  in  such  a  way  as  to  secure  solidity, 
and  at  the  same  time  flexibility,  is  difficult,  and 
has  led  to  the  invention  of  a  number  of  in- 
teresting  devices. 

A  late'  type  of  the  built-up  tongue  switch  is 
shown  by  Fig.  1.  This  design  is  typical  of 
practice  generally,   with   the   exception   of   the 


Fig.  1 — Tongue  Switch  with  Cast-Steel   Base    and  Manganese  Tongue  and  Wearing  Plate. 
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wide  bearing  given  the  heel  of  the  tongue,  ;unl 
the  mode  of  fastening  the  heel  of  the  tongue 
to  the  base.  These  two  details  are  seen  at  a 
glance  10  be  excellent   features. 

The  main  structure  is  of  open  hearth  cast 
steel.  The  wearing  |)late,  shown  in  sections 
of  Fig.  1.  is  of  manganese  steel,  and  rests 
on  a  bed  of  spelter,  which  is  also  shown  in 
the  sections. 

Rigid  attachment  is  made  by  wedges  as  in- 
dicated at  £,  section  FF  of  Fig.  I.  The 
wearing  plate  extends  beyond  the  tongue  both 
at  the  point  and  the  heel. 

The   diameter   of    the   circular    tongue    heel 


spelter.  The  locking  device  consists  of  lour 
pieces,  one  of  which  is  the  wedge  C.  Tliis 
wedge  contains  a  screw,  D,  which  after  all 
parts  are  in  place  is  turned  till  the  head  has 
a  tirni  bearing  against  the  casting  E.  In  this 
way  the  possibility  of  the  w-edge  working 
loose  is  avoided,  and  the  tongue  is  secured 
firmly  in  place.  Furthermore  any  adjusliueut 
necessary  on  account  of  wear  is  easily  made. 
The  casting  £  fits  into  a  slot  in  the  base  of 
the  main  casting,  and  is  removable.  This  is 
the   Wharton    fastening. 

With  the  ordinary  cast  steel  tongues  a  very 
simple   form  of    fastening   is   in   common  use. 


In  the  majority  of  branch-offs  almost  all  of 
the  traflk  is  along  one  route.  In  such  cases 
the  metal,  from  being  subjected  to  frequent 
impact,  will  flow— in  some  cases  sufficiently 
to  close  the  flangeway  of  the  opposite  route. 
Hence  the  utility  of  the  renewable  insert  plate. 
Renewable  plates  are  not  in  universal  use, 
however,  owing  to  the  difficulty  involved  in 
removing  them  from  the  steel  liasc,  and  with  '• 
some  street  railway  men  there  is  doubt  as  to  ■ 
their  practicability. 

.*\s  shown  by  Fig.  2  the  plate  is  set  in  spel-  , 
ter.  The  plate  is  further  secured  to  the  base! 
by    means   of   wedge   or   screw    fastenings,   ofl 
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Fig.   2 — Cast-Steel    Plate   with    Renewable    Manganese    Insert    Plate. 


is  9%  ins.,  assuring  a  solid  bearing  of  tiO  sq. 
ins.  This  is  about  5  times  the  bearing  given 
in  the  ordinary  tongue,  in  which  the  bearing 
is  a  trifle  more  than  the  width  of  the  tread 
at  the  heel.  The  tongue,  while  sometimes 
made  of  symmetrical  section,  is  usually 
grooved  in  order  to  secure  lateral  stiffness. 
It  is  common  practice  to  use  a  grooved 
tongue  where  the  radius  of  the  curve  is  75 
ft.  or  less.  In  this  particular  practice  differs 
from  steam  railway  practice.  In  steam  railway 
practice  the  switch  point  is  almost  univer- 
sally straight,  the  turnout  curve  beginning  at 
the  heel  of  the  switch.  In  street  railway  prac- 
tice, on  the  contrary,  the  tongue  is  a  part  of 
the  curve. 

A  lug  is  provided  near  the  point  of  the 
tongtie,  as  shown  in  Sections  BB  and  CC  of 
Fig.  1,  for  attaching  spring  locking  device  or 
electrical  equipment. 

The  bearing  faces  of  both  the  wearing  plate 
and  the  tongue  are  carefully  ground  so  that 
the  parts  fit  together  .accurately.  An  accu- 
rate tit  in  this  particular  is  necessary,  not  only 
in  manganese  but  in  steel  tongue  switches,  in 
order  to  avoid  rocking  motion,  as  the  tongue 
can  be  attached  to  the  base  only  at  the  heel 
end. 

A  number  of  interesting  devices  are  in  use 
for  making  this  pivotal  attachment.  One  of 
the  best  of  these  is  shown  in  Section  ££  of 
Fig.  1.  This  fastening  consists  of  a  cast- 
steel  lever  A,  having  jaws  which  engage  the 
lug  B.  This  lug  is  cast  as  a  part  of  the 
tongue,  and  is  slightly  rounded  to  permit  of 
lateral  movement  by  the  tongue.  The  lever 
has  a  bearing  at  C  and  is  tightened  by  means 
of  the  screw  and  spring  at  D  which  fit  mto 
the  sleeve  of  the  lever.  By  means  of  this 
screw  and  spring  it  is  possible  to  place  a 
downward  pressure  of  about  two  tons  on  the 
heel  of  the  tongue. 

A  more  common  type  of  fastening  for  man- 
ganese tongues  is  shown  by  Fig.  .5.  The  heel 
of  the  tongue  is  prevented  from  rising  by  the 
projection  A  in  the  main  casting.  The  lower 
end  of  the  tongue  is  cylindrical  in  plan  and 
rests  on  the  plate  B.  which  in  turn  is  adjusted 
to   the   proper   hei.ght   by   means   of   a  bed   of 


Tliis  fastening  is  shown  by  Fig.  6.  This  con- 
sists of  a  pin  which  «ets  into  a  groove  of  the 
cylindrical  lug  at  the  heel  of  the  tongue,  as 
shown  at  A.  This  pin  fits  closely  into  an 
opening  in  the  base  casting,  shown  at  B,  and 
is  held  in  place  against  the  lug  by  the  pin  C. 
In  the  best  practice  the  portion  of  this  device 
that  projects  outside  the  casting  is  enclosed  in 
a  steel  box  having  a  removable  top,  so  that 
adjustments  and  renewals  can  be  made  with- 
out disturbing  the  paving. 

The  solid  manganese  tongue  switch  is  simi- 
lar in  design  to  the  composite  type,  and  differs 
from  it  only  in  having  a  cast  manganese  base. 


which  there  is  a  variety  of  types  in  use.  The 
most  common  fastening  is  a  screw  passing  ver- 
tically through  the  plate  mto  the  base.  The 
head  of  the  screw  is  contersunk  and  the  space 
around  and  above  the  head  is  filled  w-ith 
spelter,  .\nother  form  of  fastening  is  the 
wedge,  as  explained  in  connection  with  the 
tongue  switch.  In  this  fastening  a  cotter  pin, 
not  shown  in  the  drawing,  is  used  for  holding 
the  wedge  in  place.  A  third  form  of  fasten- 
ing is  the  double  wedge  shown  by  Detail  C~ 
of  Fig.  2.  For  applying  this  fastening,  pro- 
jections, as  shown  at  point  C,  are  cast  in  the 
plate.     These  projections,   as   well   as  the  ad- 
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Fig.  3— Girder-Rail  Curve  Cross  with  Renewable  Manganese  Insert  Plate. 


and  b\  the  absence  of  spelter  and  wedges  by 
which  the  manganese  wearing  plate  is  fastened 
to  the  open  hearth  base  in  the  composite  tvpe. 

M.'iNGANESE   MATE. 

.\  typical  mate  with  renewable  hard-center 
(manganese)  insert  plate  is  shown  by  Fig. 
2.  The  base  is  of  cast  steel.  Unlike  the  con- 
dition that  prevails  in  steam  railroad  practice, 
the  portion  of  the  mate  that  is  subject  to  great 
wear,  and  is  therefore  protected  by  manga- 
nese, usually  becomes,  under  the  extremely 
frequent  service  of  large  cities,  unserviceable 
sooner  than  the  open  hearth  portion.  This 
is  due.  not  to  wear,  but  to  flow  of  the  metal, 


jacent  cast  steel  portions,  have  a  sloping  side. 
Into  the  space  between  these  surfaces  the 
wedges  are  driven,  and  are  then  filled  over 
\vith  spelter.  Detail  C  is  a  section  taken  lon- 
gitudinally of  the  track. 

In  removing  spelter  it  is  necessary  to  soften 
it  with  a  gasoline  flame  and  then  chip  it  out 
with  a  chisel.  This  is  often  a  difficult  process, 
and  is  the  greatest  objection  made  to  the  re- 
newable plate. 

MANGANESE    CURVE    CROSS. 

The  device  shown  by  Fig.  3,  known  as  a 
"curve  cross,"'  corresponds  to  the  turnout 
frog   of    steam    railroad   practice   and   to   the 
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frog  of  curved  crossin.ijN  In  this  frog  the 
eiiils  are  formed  of  rolK-d  girder  rails,  and 
thf  center  is  of  cast  iron,  tlie  whole  being  cast 
'aether  as  shown  ni  the  ilhistration.  Re- 
.  wable  manganese  plate  is  applied  as  in  the 
i^e  of  the  mate,  the  plaie  being  imbedded  in 
-pclter  and  the  same  tyius  of  fastening  being 
used. 

MANGANESE   CROSSING. 

In   street  railway  practice,  the  term  "cross- 
:  :-"    is    commonly    applinl    only    to    crossings 


&^ 


order  to  avoid  the  jump  at  the  intersection  of 
flangevvays,  the  floor  of  the  fiangeway  for  a 
distance  of  G  ms.  to  1  ft.  each  side  of  the  in- 
tersection is  raised  sufficiently  to  lift  the  tread 
of  the  wheel  sliglitly  above  the  top  of  the  rail. 
Througli  this  space  the  wdieel  is  thus  carried 
on  its  flange  and  the  wear  due  to  jumping  the 
fiangeway  is  avoided.  This  plan  works  out 
well  where  the  frog,  crossing  or  mate  is  com- 
paratively new  ;  but  flow  of  metal  under  the 
impact  of  the  flauge  will  in  most  cases  even- 


'4 
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Fig. 


rypical  Street  Railway  Crossing. 


of  straight  rails,  usually  .it  right  angles  or 
nearly  so.  Where  one  or  both  rails  are 
curved,  the  term  "curve  cross"  is  used  for  the 
individual  frogs.  As  in  matters  of  design, 
however,  there  are  no  accepted  standards  gov- 
erning, and  each  manufacturer  employes  a 
nomenclature  that  dilTers  from  that  of  other 
manufacturers.  Ordinarily  solid  manganese 
is  not  used  in  the  curve  cross  or  the  crossing, 
insert  plates  being  found  to  be  the  more  eco- 
nomical. The  usual  thickness  of  all  insert 
plates  is  iVi  ins.     With  a  right  angle  crossing. 
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tually  cause  a  deepening  of  tlie  llangewa\, 
with  the  result  that  the  tread  of  the  wheel 
bears  on  the  rail.  The  raised  floor  is  ap- 
proached by  an  incline  or  taper,  and  so  long 
as  it  is  etifective  is  an  e-xcellent  means  of  se- 
curing smooth  riding  in  the  car.  This  plan 
is  made  possible  through  the  fact  that  the 
maximum  load  on  a  street  raihvay  wheel  rare- 
ly  exceeds  5   tons. 

Owing  to  wide  variations  in  practice,  not 
only  between  the  different  street  railway 
companies,  but  even  in  the  practice  of  indi- 
vidual companies,  no  such  degree  of  standar- 
dization is  possible  as  has  occurred  in  steam 
railway  practice.  Neither  has  any  accepted 
standardization  been  secured  in  the  matter  of 
nomenclature.  Since  the  ordinary  run  of 
track  arrangement  at  street  intersections  is 
easily  classified  into  a  few  types,  there  would 
seem  to  be  no  reason  why  the  names  given 
these  types  and  their  parts  should  not  be  uni- 
form among  the  different  manufacturers  and 
street  raihvay  companies  . 

The  practice  outlined  above  is  in  the  main 
that  of  the  Lorain  Steel  Co.,  of  Johnstown, 
Pa.  We  are  indebted  to  Mr.  E.  P..  Entwislc, 
chief  engineer  of  tiiat  company,  for  details  and 
illustrations. 


Fig. 


5 — The  Wharton    Fastening  for   Mangan 
ese  Switch  Tongues. 


as  shown  by  Fig.  4,  it  is  possible  to  protect 
the  parts  subjected  to  heavy  wear  by  using 
small  insert  plates.  The  plates  are  renew- 
able as  in  the  mate  and  curve  cross.  Except 
for  the  plates,  the  crossing  is  made  in  one 
piece,  the  rails  being  cast  into  a  cast  iron  or 
cast  steel  block  at  the  intersection. 

An  important  feature  in  street  railway  prac- 
tice is  the  raised  floor  at  the  intersection  of 
flange  ways.  The  standard  depth  of  flange- 
way  is  1%  ins.,  and  with  this  depth  the  tread 
of  the  wheel  bears  on  the  top  of  the  rail.     In 


Forging  Drill  Steel. — Steel  having  a  high 
carbon  craitent  sh^'uld  not  be  heated  above  a 
clear  red  color,  and  in  an  ordinary  forge  care 
should  be  taken  that  drill  bits  are  well  covered 
by  the  fuel.  The  blast  should  not  impinge 
directly  upon  one  drill  or  parts  of  it  so  as  to 
cause  local  overheating.  Drills  should  be 
constantly  turned  in  the  fire.  Inasmuch  as 
different  steels  require  to  be  heated  and  tem- 
pered in  different  ways,  it  is  well  that  the  man 
at  the  forge  have  but  one  grade  of  steel  to 
work  with  at  a  time. 


Balanced  Grades  for  Use  of  Assistant 
Engines.''' 

EV  R.   N.   EECIEN.t 

Bulletin    .\'o.    IlJu  of   the   .Xmerican   Railway 
Engmeering    .Association    shows,    as    adopted, 
the     following    as     the     fornnila     for     freight 
train  resistance  at  slow  speeds   (7  to  35  miles 
per   hour )    on    level   tangent  ■ 
/^  =  2.2r-f-lL>1.6C 
where    /^  =  total    resistance    of    train, 
7" ^weight  of  train  in  tons, 
C  =  number  of  cars. 
When    resistance    on    grades    is    considered 
and  ".V"  is  the  rate  per  cent  of  the  grade,  we 
lia\e 

R=-  (2fJ.V-|-2.2)r-f  121.GC 
Since    the   co-efficient   C   is   so   near    122,    it 
will  be  so  taken,  and  the  formula  will  then  be 
R=  (20.Y-f  2.2)r-M22C 

RESISTANCE  VARIES  INVERSELY  AS  WEIGHT  OF 
CAR. 
This  formula  considers  resistance  to  vary 
inversely  as  the  weight  of  the  car  between 
the  limits  set  by  a  70-ton  load  and  a  20-ton 
empty. 

A'  for  1  Tii-ton  car  =  3.8  lbs.  per  ton. 
[i  for  1  2u-ton  car  =  8.3  lbs.  per  ton. 
This  is  not  exactly  correct,  but  near  enough 
for  practice.  It  is  well  known  that  some  70- 
ton  cars  will  show  a  resistance  as  low  as  2 
lbs.  per  ton,  and  some  20-ton  cars  a  resistance 
as  high  as  10  lbs.  per  ton.  The  foregoing 
formula  was  the  average  result  from  a  num- 
ber of  actual  tests  and  is  good  enough  to  use 
as  a  basis  for  doing  some  figuring. 

Absolute  Rating  is  Constant. — The  number 
of  tons  hauled  may  be  figured  as  being  in  few 
or  many  cars,  but  the  absolute  rating  for  any 
given  grade  will  be  constant.  Only  the  weight 
of  the  train  will  be  lighter  as  the  number  of 
cars  increases.  The  following  is  given  as  an 
example: 

Let  there  be  38  cars  of  70  tons  each  on  a 
0.3  per  cent  grade, 

then  R  =  (6  +  2.2)  T  +  122C 
r  =  70C 

R  =  574C  +  122c 
R  =  696r 
C"  =  38  cars 

R  =  26,448  lbs.  of  resistance. 
38  cars  at  70  tons  per  car  =  2,660  tons. 
If  we   take   an   equal   amount  of   resistance 
and  use  20-ton  cars  on  a  0.3  per  cent  grade, 
we  have 

R  =  26,448  lbs.  =  ((,  +  =1.2)  T  +  122C 
T  =  20c 
26,448  =  164C  -I-  122c 
=  28nc 

C  =  !)2.4  cars 
T  =  1,848  tons. 

.MiJUSTMENT    Dl'E   TO   WEIGHT   OF   CAR. 

The  resistance  of  2.660  tons  in  70-ton  cars 


Pacific   Northwest   Society  of   Engineers. 

— The  annual   meeting  of  the  Societv  will   be 
held  at  Seattle.  Wash.,  June  9  and  10,  1911. 
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Fig.  6 — Common   Fastening  for  Steel   Switch 
Tongues. 

and  1,836  tons  in  2'!i-ton  cars  being  the  same 
(26,448  lbs.),  it  is  evident  that  an  adjustment 
has  been  made  for  the  weight  per  car.  If 
we  add  15  tons  per  car  to  the  70-ton  per  car 
train  and  15  tons  per  car  to  the  20-ton  per 
car  train,  we  will  find  the  total  tonnage  of 
each  train  is  about  the  same. 

38  cars  X  85  tons  =  3,230 
92  cars  X  35  tons  =  3,220 
This    15   tons   is   known   as  the   adjustment. 
It  is  a  function  of  the  grade   (in  that  it  will 


•From   Bulletin    127,    American    Railway   Engi- 
neering Association, 
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\ary  with  the  grade)  and  of  the  co-efficient 
of  C.  It  is  obtained  by  dividing  the  co-effi- 
cient of  C  by  the  sum  of  the  pounds  per  ton 
resistance  due  to  grade  and  the  co-efficient 
of  7".  Following  are  the  adjustments  for 
the  different  grades  from  level  to  i  per  cent : 

TABLE   OF  ADJUSTMENTS. 

Adjustment  In   tons  per  cur. 

Grade.  Tons.  Grade.  Tons. 

0.0  55.0  1.1  5.0 

».i  2a.o  1,-:  5.0 

0.2  20,0  1.:!  4.0 

O.S  15.0  1.4  4.0 

0.4  12.0  l.f.  1.0 

0.5  10.0  l.G  4.0 

0.6  9.0  1.7  3.0 

O.T  S.O                    •  l.S  3.0 

O.S  7.0  l.!>  3.0 

0.9  6.0  2.0  3.0 

1.0  6.0 

It  will  be  noted  that  the  adjustment  de- 
creases with  the  rate  of  grade.  .\t  0.7  per 
cent,  it  is  8  tons  per  car  (these  adjustments 
are  given  nearest  even  ton  per  car). 

Resistance  of  l,330-/oii  Train  of  70-/on 
Loads. — The  resistance  of  a  train  of  70-ton 
cars  weighing  1,330  tons  on  a  0.75  per  cent 
grade  is 

i?=(15-f  2.2)r-|-122C 

R  =  U.2T  +  122C 

C  =  19 

R  =  17.2  X  1,330  +  (122  X  19) 

R  =  25,194 

Bearing    in    mind    that    the    draw    bar    pull 
of  the  locomotive  behind  the  tender  must  equal 
the   train   resistance,   and   examining  the   case 
again,  we  see  that 
/?  on  a  0.3  per  cent  grade  with  2,660  tons  = 

26.448  lbs. 
R  on  a  0.75  per  cent  grade  with   1..330  toiis  = 

25,194  lbs. 

By  adding  on  the  grade  resist.ince  in  each 
case  for  a  locomotive  and  tender  weighing 
166  tons,  we  have 

26,448  lbs.  -I-  (0.3    X  20  X  166)  =  27,444  lbs. 

25.194  lbs.  -f-  (0.75  X  20  X  166)  =  27,614  lbs. 

Xotc  that  the  totals  are  about  equal  in  both 
cases. 

Balanced  Grade  for  0.3  Per  Cent. — The  fore- 
going means  that  what  one  engine  can  haul 
up  a  0.3  per  cent  grade  needs  two  engines 
of  the  same  class  on  a  0.75  per  cent  grade,  and 
that  each  engine  must  develop  between  27,444 
and  27,614  lbs.  of  cylinder  tractive  effort; 
in  other  w'ords,  the  helper  engine  grade  for 
a  0.?  per  cent  grade  is  a  0.75  per  cent  grade — 
the  same  class  of  power  being  considered. 

It  the  adjustment  was  the  same  for  all 
grades  and  the  resistance  of  loads  and  empties 
the  same,  it  would  be  found  that  the  rate  of 
the  helper  grade   was  considerably  higher. 


cases,  and   the 
is  found  to  be 


l''iir  example : 
Let   R  =  6  lbs,   per   ion   in   all 

rate  of  helper  engine  grade 

about  0.9  per  cent. 

In  his  book,  A.  M.  Wellington  gives  it  as 
iV94  per  cent.  He  advises  the  use  of  a  grade 
10  per  cent  less  than  the  figured  grade,  which 
would  make  about  0.85  per  cent.  This  latter 
rate  has  been  used  indiscriminately  in  the 
past,  and  many  roads  are  todav  paying  for  it. 
In  other  words,  the  helper  grades  are  in 
many  cases  the  ruling  grades. 

KORMfl.A    FOR    C0MPUT.\TI0N    OF    RATE    PER    CENT 
OF  HELPER  GRADE. 

Following  is  a  general  formula  for  com- 
puting rate  of  helper  grade  for  any  case, 
whether  helping  power  is  equal  to  road  power 
or  not : 

Let  A'  =^  drawbar  pul 
tender    at 
tangent, 
:  drawbar  pull  of  helper  engine  be- 
hind   tender    at    given    speed    on 
level  t?ngent, 
IK  =  weight    of   road   engine   .-im 
in  tons, 
weight   of  helper  eii,uiiie 
in  tons, 
^tons  of  weight   of  train, 
:  number  of  cars  in  train, 
=  single  engine  grade  per  cent, 
—  rate   per  cent   of   helper   grade, 
a  single  engine  will  haul  on  A'  grade 
/?  —  (20  X  If)  ^  (20X  -I-  22)  T  +  122C 
Both  engines  will  haul  on  X  grade : 

IR  —  (20  X  ID  ]  -f  [i?'  —  (20  X  IV')1  = 

R  —  20XIV  +  R'  —  20.Yf  r'  = 

R  +  R'  —  2.2T—122C  = 

=  X{20T  +  2mV  +  2mv 


R'-- 


ir 

r 
c 

G 

X 

Then 


I  of  road  engine  behind 
given    .speed    on    level 


ider 


.1   tcndiT 


0.3.T 

0.S74 

1.336 

1.740 

0.40 

0.966 

1.461 

1.899 

0.45 

1.055 

1.580 

2.039 

0.50 

1.145 

1.699 

2.179 

Road  Engine 

ilper  Engine 

Grades 

Grades. 

1  Helper. 

2  Helpers 

3  Helpers. 

0.55 

1.233 

1.813 

2.311 

0.60 

1.321 

1.928 

2.444 

0.65 

1.407 

2.037 

2.569 

0.70 

1.494 

2,147 

2.69r- 

0.75 

1.57S 

2.253 

2.814 

0.80 

1.662 

2.359 

2.933 

0.S5 

1.744 

2.460 

3.045 

0.90 

1.S26 

2.561 

3.158 

0.95 

1.907 

2.659 

3.271 

1.00 

1.9SS 

2.757 

3.384 

Note. — Values    given 

are    based 

on    coal   oon- 

sumption  of 

4,000  lbs. 

per  hour  lor  road  engine 

•ind  5,350  lbs 

per  hour 

for  helper 

(E-24  engines 

—13,000  B.t.i 

.  coal). 

Compared 

to  the  foregoing,  Wellington  pub- 

lished    the 

following 

table    in 

Ills    book    on 

the    "Economic    Theorv    of    the 

Location    of 

Railwavs" : 

Thi-ough 

grade 

Grade  up 

which  the  s 

ame  train  can 

worked  by 

be 

hauled  by  ti" 

e  aid  of 

One  Engine. 

1  Pusher. 

2  Pushers.     3  Pushers. 

Lievel 

0.38 

0.74 

1.08 

0.05 

0.47 

0.S7 

1.2.". 

0.1.0 

0.57 

1.00 

1.41 

0.15 

0.66 

1.13 

1.57 

0.20 

0.75 

1.26 

1.74 

0.25 

0.84 

1.39 

1.89 

0.30 

0.94 

1.52 

2.05 

0.35 

1.03 

1.64 

2.20 

0.40 

1.12 

1.76 

2.35 

0.45 

1.21 

1.88 

2.49 

0.50 

1.30 

2.01 

2.64 

0.60 

1.47 

2.24 

2.92 

0.70 

1.65 

2.47 

3.20 

O.SO 

1.82 

2.69 

.        3.45 

0.90 

1.99 

2.91 

3.70 

1.00 

2.16 

3.13 

3.95 

1.10 

2.32 

3.33 

4.20 

(20A'-F-2.2)  r+  122C 
20XT  +  2.2T  +  122C 
20XT+20XW+20XW' 

R  +  R'  —  2.2T—122C 


2(MT  +  11'  + If) 


The  following  table  of  balanced  grades  as- 
sumes that  the  helper  can  do  about  10  per 
cent  more  work  than  the  road  engine.  This 
should  be  a  fact,  as  the  helper  engine's  work 
is  not  sustained  for  long  periods  of  time. 
These  figures  should  be  safe  for  grades  not 
more  than  10  miles  in  length.  Following  is 
a  table  of  balanced  grades  for  helper  engines: 

Road  Engine Helper  Engine  Grades 

Grades  1  Helper.  2  Helpers.  3  Helpers. 

Level               0.204  0.400  0.5S7 

11.05                   0.302  0.536  0.766 

0.10                    0.401  0.673  0.946 

0.15                   0.497  '1.813  1.114 

0.20                      0.594  0.954  1.2ST 

0.25                    0.688  1.0S3  1,441 

0,30                    0.7S2  1.212  l..'.!);i 


1,20 
1,30 
1.40 
1.50 
1.60 
1.80 
2.00 
2.20 
2.40 
2.60 
2. SO 
3.00 


2,4S 
2.64 
2,81 
2,96 
3.13 
3.43 
3.72 
4.01 
4.30 
4.57 
4.86 
5.10 


3.73 
3.93 
4.13 
4.32 
4.68- 
5.03 
5.35 
5.67 
6.00 
6.30 
6.5S 


4.42 
4.65 
4.S7 
5.07 
5.27 
5. 68 
6.04 
6.40 
6.73 
7.05 
7.34 
7.63 


Note. — Correct  within  an  unimportant  percent- 
age for  all  classes  of  engines  and  conditions  of 
service,  the  througli  and  pusher  engines  having 
the  same  weight  and  tractive  power. 

The  foregoing  is  submitted  in  the  light 
of  information  secured  since  Wellington  wrote 
his  admirable  book. 


A  Comparison  of  Representative  Build- 
ing Laws  Concerning  Loads 
and     Stresses.* 

.Amon.g  the  first  questions  that  arise  in  con- 
nection with  the  structural  design  of  buildings 
are  those  concerning  loads  and  stresses.  What 
loads  are  to  be  carried?  What  structural  ma- 
terials are  to  be  employed  for  the  purpose? 
What  unit  stresses  will  those  materials  bear 
with  safety?  L'pon  these  questions  the  build- 
ing code  is  an  authority  not  to  be  overlooked. 
Structural  engineering  practice  is  governed 
and  in  a  large  measure  dictated  by  the  build- 
ing ordinance,";. 

The  provisions  of  the  buildiu.g  code  are 
tlierefore  deemed  of  sufficient  importance  to 
cl.'iim  our  attention.  Generally  speaking  a 
building  code  may  be  regarded  as  (1)  a  com- 
posite structure  embodying  the  work  of  many 
minds;  (2)  a  compromise  measure  express- 
ing the  preponderance  of  opinion  among  va- 
ried and  conflicting  interests;  (3)  a  live  grow- 
ing tissue  and  consequently  always  subject  to 
change.  Its  very  n.iture  precludes  the  idea  of 
perfection,  and  renders  even  consistency,  how- 

"Paper  bv  .John  L,  Hall,  read  before  the  Pacific 
Northwest  Society  of  Engineers.  March  4.  1911, 


ever  nuich  desired,  very  difficult  of  attain- 
ment. 

A  general  survey  of  the  building  laws  of  the 
larger  cities  should  give  a  fairly  accurate  no- 
tion of  the  prevailing  practice  regarding  any 
feature  of  building  construction,  and  by  infer- 
ence should  reveal  the  collective  mind  of  archi- 
tects and  structural  engineers  upon  the  sub- 
ject. It  is  proposed  in  this  paper  to  correlate 
the  provisions  of  a  number  of  building  codes 
upon  the  subject  of  loads  and  stresses  for  the 
purpose  of  study  and  comparison. 

Whatever  may  occasion  the  passage  of  laws 
in  .general  to  meet  the  requirements  of  gov- 
ernment, it  is  thought  that  laws  on  the  subject 
here  considered  are  necessary  and  just  only  so 
far  as  they  serve  to  safeguard  life  and  proper- 
ty. Govermnent  w-ould  fail  in  an  important 
function  if  it  should  neglect  the  safety  of  the 
lives  and  property  of  its  citizens.  Upon  the 
other  hand,  laws  that  go  further  than  is  neces- 
sary in  the  direction  of  safety  become  burden- 
some by  unduly  swelling  the  cost  of  construc- 
tion. Building  laws  that  are  unnecessarily 
strin.eent  are  unwise.  They  have  a  tendencv  to 
defeat  their  own  ends  by  promoting  evasion 
and  a  resort  to  inferior  types  of  construction. 
Every  one  naturally  prefers  the  highest  type 
of  construction,  and  nothing  but  ignorance  or 


considerations  of  cost  could  prevent  its  uni- 
versal use. 

If  we  accept  the  propositions  just  stated,  we 
have  arrived  at  the  basic  principles  on  which 
building  laws  should  be  established,  principles 
that  may  serve  as  a  foundation  for  sound 
judgment  respecting  laws  as  we  find  them  and 
a  guide  to  any  w-ho  may  be  entrusted  with  the 
duty  of  making  or  altering  them. 

Loads  and  stresses  in  structures  are  so  in- 
timately related  that  there  can  be  no  intelli- 
:j;ent  legislation  respecting  one  without  con- 
sidering both.  To  say.  for  instance,  that  a 
floor  must  be  strong  enough  to  carry  safely 
100  lbs.  per  sq,  ft,  without  prescribing  safe 
unit  stresses  in  the  materials  of  construction 
would  leave  the  matter  entirely  to  the  judg- 
ment of  the  designer.  Such  a  law-  would  be 
indefinite  and  hard  to  enforce. 

For  the  purpose  of  definition  let  it  be  under- 
stood that  by  loads  w-e  means  all  extraneous 
forces  acting  upon  the  materials  of  construc- 
tion. By  stresses  we  mean  the  resistance 
offered  by  materials  to  hold  the  loads  in 
equilibrium.  Loads  in  buildings  are  usually 
due  directly  or  indirectly  to  the  force  of 
gravity.  They  include  the  weight  of  the  ma- 
terials of  construction,  known  as  dead  load. 
and  the  superimposed  wei.ghts  wdiich  the  build- 
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TABLE   I.      I.IVE  LOADS   REQUIRED  BY  VARIOUS  BUILDING  CODES. 


O 


FLOOR    DOAi:>S. 


Character  of  Structure. 


Dwellings   

Tenements  

Apartments  

Apartment  hotels 

Lodging  houses   

Flats  

Stable  and  carriage  houses  (area  more 

than  500  sq.  ft.) 

Garages    

Hotels   ■ 

Hospitals    

Asylums    

Detention  bldgs.,  (cells,  wards) 

Schools  (except  assembly  room) 

School  rooms    (fixed  desks) 

School   assembly   rooms 

Theaters  (fixed  seats) 

Churches,    chapels,    theaters,    assembly 

halls  or  court  rooms*  

Assembly  halls  (movable  seats) 

Theaters  (over  300  capacity) 

Public    buildings    

Public  buildings  (except  schools) 

Public  assembl.v  halls 

Public  rooms  of  hotels  and  houses  over 

500   SCI.   ft 

Dance  halls    

Drill  halls  

Riding   schools    

.\rmories    

Libiaries    

Office  buildings 

Office  buildings,  first  floor 

Halls,    offices,    dining    rooms,    cafes    or 

rooms  for  pubhc  use  in  hotels,  etc... 


<     fe< 


,1::        o  Z 


75-50  70 

75-50  70 

70 

75-50  .. 

75-50  .. 


71) 


73      O      M       E^ 

60     60     60     60 


60     CO     50     60 

60     60     50      . .     60     60     60     50     .  . 

.  .      61)     50     60     60     60     60     50     50 


,'.u      .  .      60     60     60 
.  .      60      


.=.0 


70 
70 


60 
12,5 


150-75 

150 
75-50 
75-50 
75-50     70 
75-50 

100 

100 

100 


100 


S5 
100 


50 
50 


611      50      60      60      60      60      .'.0 
.  .      50      60      60      


100      75   100 


60 


60 
SO 


100 


100 


100     ..      . 

100     

no    ..  100 

100  120     . .   150  100 


so 

100 

]J6 


100     00  11'5   12 


125   125   125   125 


100 
200 
200 
200 


100 


100 
100 


100 
100 


250 
250 

250 


100 


150 


100 


250 
GO 


150   1511  100 


150   125    150   1; 


150- 


(Do)  for  office  buildings 

Corridors  of  hotels,  public  buildings.  . .  . 
Halls  of  schools,  theaters  and  hospitals 

Retail   stores    

Stores  for  light  merchandise 

Stores  above  first  floor 

Stores  for  lieavy  merchaULlise 

Wholesale  houses   

Mercantile   buildings    (heavv) 

Storage  (light)    

Storage  (heavy)   

Commercial  buildings    

Storehouses  

Warehouses    ' 

Light  manufacturing  

Ordinary   manufacturing    

Heavy  manufacturing   

Machine  shops    

Roofs  (all)   

Roofs,  less  than  20°  slope 

Roofs,   more   than   20"   slope 

Stairs,  landing,  platforms 

Sidewalks  


110 


125 


150  120      .  . 

150  . .    110 

150  .  .      . . 

150  ..      .. 

.',.'.'  .'.'  266 


150 


125 


100 


120  100  150  125  120  120  120 

125 

100 

250  250  250  150  150 

. .   . .  250   

150   

l-'o   12(1  120  Vsn      .  . 


150  150      . .   200  100 
150  150  200  200      . . 

120      . .      . .    100 

150      . .   200  100 

150      

150 

30      ..      50      .. 

50      

30      


125 


40 
70 


150 
150 
1.50 


250  250  150 


.  .    100      

150  ..  250  250  250  250  150  200 
120  . .  . .  125  120  120  120  . . 
150      . .      . .    250  250  250  150  125 

. .      ..250      

250 

..     30     40     

50  . .  . .  30  . .  50  40  . . 
. .      . .      20      . .      SO     30      . . 


300 


150 


300   ■.',,:»  350 


*Fixed  seats. 

Note. — Wheie  two  loads  are  given  in  New  York  Code,  the  first  is  for  the  hrsl   floor  and  tlie 
is  for  floors  above  the  first. 


second 


ing  is  designed  to  carry,  as  the  weight  of 
people,  furniture,  mercliandise,  etc.,  all  of 
which  are  termed  live  load. 

Besides  ordinary  dead  and  live  load  we 
have  to  consider  zvind  pressure  in  designing 
high  buildings,  earth  pressure  on  retaining 
walls,   the   effect   of   i-ihiiiliiiu    anrl    the   impact 


of   suddenly  applied   load  as  on  elevator  sup- 
ports, floors  of  factories,  drill  halls,  etc. 

The  weight  of  materials  is  usually  known  or 
can  be  ascertained  to  the  degree  of  accuracy 
desired.  Several  of  the  codes  prescribe  unit 
weights  of  building  materials  which  must  be 
used  in  calculating  rlcad  load. 


Live  loads  are  necessarily  somewhat  variable 
;ind  uncertain,  and  code  requirements  differ 
considerably  respecting  buildings  of  the  same 
diss.  In  office  buildings,  for  example,  the 
actual  applied  load  is  generally  much  smaller 
than  that  prescribed  by  law  as  the  basis  of  de- 
sign. In  view  of  this  fact  and  the  possibilities 
of  their  removal  or  rearrangement,  partitions 
in  office  buildings  are  frequently  treated  whol- 
ly or  in  part  as  live  load.  It  would  doubtless 
lie  more  logical  to  class  partitions  as  dead  load 
and  prescribe  a  live  load  somewhere  near  the 
actual  load  usually  realized.  But  this  course  is 
not  entirely  free  from  difficulty.  In  cities  where 
high  buildings  abound  many  stories  are  built 
as  lofts.  The  partitions  are  afterwards  ar- 
ranged to  suit  tenants  and  put  up  only  when 
needed.  Large  areas  may  be  without  parti- 
tions. The  weight  of  the  partitions  in  such 
Imildings  can  hardly  be  regarded  as  a  definite 
dead  load.  This  is  one  of  those  matters  in 
Htructural  engineering  that  seem  to  call  for 
some  exercise  of  judgment  on  the  part  of  the 
designer  and  some  discretion  on  the  part  of 
the  superintendent  of  buildings. 

Wind  pressure  varies  in  different  localities 
and  at  diff'erent  altitudes.  There  is  also  some 
variation  in  code  requirement  and  still  more  in 
engineering  practice  in  regard  to  wind  brac- 
ing. It  is  a  rather  common  legal  requirement 
I  hat  buildings  having  more  than  a  given  ratio 
'A  height  to  width  shall  be  designed  to  resist 
wind  pressure  of  .30  lbs.  per  sq.  ft.,  but  the  de- 
signing engineer  must  decide  what  resistance 
(he  ordinary  walls,  floors  and  partitions  will 
nffer  before  determining  wdiat  further  bracing 
i>  required.  Again  the  code  usually  permits 
unit  stress  caused  by  wind  pressure  to  be  50 
per  cent  higher  than  unit  stress  from  ordinary 
load.  This  provision  is  interpreted  in  two 
ways.  Some  engineers  consider  the  high  unit 
■•tress  applicable  to  the  entire  section  of  a 
member  under  its  maxinnuu  stress  due  to 
wind  an<l  other  load  combined,  whereas  others 
design  the  full  strength  required  for  ordinary 
load,  at  ordinary  unit  stress,  plus  the  strength 
required  for  wind  load  at  .JO  per  cent  higher 
iuu"t  stress.  This  difference  in  interpretation 
of  the  law  leads  to  widely  variant  results, 
affecting  the  strength  of  beams,  columns  and 
foundations — and  makes  a  considerable  differ- 
ence in  the  quantity  of  material  required. 
The  law  in  New  York  is  subject  to  this  am- 
biguity and  dual  interpretation,  but  the  present 
law  in  Chicago  clearly  permits  the  more  lib- 
eral construction. 

Lateral  earth  pressure  and  the  bearing  value 
nf  soils  are  variable  and  not  thoroughly 
known.  These  subjects  are  usually  covered  in 
the  building  code  or  by  rulings  of  the  building 
department.  Owners  of  business  buildings 
■vhen  intending  to  use  the  space  under  the 
sidewalks  are  required  to  build  street  retaining 
walls.  The  design  of  these  walls  in  Seattle 
initil  quite  recently  was  suljject  to  the  approval 
■  if  the  street  department.  Such  walls  were  re- 
quired to  be  Self  supportim;  and  explicit  meth- 


TABLE   IV.— T.\BLE  OF   Li  i.\  I  iS— TEN-ST(J  l:  Y   OFFICIO    Bl' ILI  q  NGS. 


STORIES.                                                                u  a 

o  — 

s        ^  i 

w                        t>  — 

o                 1J  .c 

ffl             ^  :h 

Live  load— Roof   40             50  40 

Live  load— Oflice  floors   100            75  loo 

Live  load — First  floor 125           125  120 

Live  load— Per  cent  on  columns Varies    Varies  S5';, 

STORY* 

10th ■- 110           150  134 

9th              340           325  310 

Sth   504           496  504 

7th          672            664  6S9 

6th   ■ 830           829  .S74 

6th        978           989  1059 

4th   1116         1145  1244 

3rd   1244         1298  1439 

2nd   1362         1407  1624 

1st    1470         1552  1909 

Basement   1632         1721  2011 

Relative  load  compared  to  New  Y'ork 95%      100%  IIT'" 

NOTE:     Assumed  dead  load  of  floors  and  roofs: — 

Floor  finish   and   plaster 20  lbs. 

5-inch  concrete  slab 60  SO  lbs. 

Allow  for  beams  and  girders 20  lbs. 

Total  100  lbs. 


^ 

0 

'Ji 

Ul 

<, 

J 

til 

0 

K 

h 

x 

40 

40 

40 

50 

MO 

40 

30 

30 

50 

40 

50 

75 

50 

70 

i  0 

75 

/;> 

60 

75 

110 

100 

160 

150 

100 

150 

125 

150 

150 

150 

125 

100% 

60%. 

Varies 

Varies 

V 

aiies 

100%. 

60% 

60% 

60% 

60% 

Varies 

OLUMN  LOADS  PER  SQUARE 

FOOT 

OF  FLOOR  AREA. 

140 

134 

140 

150 

130 

140 

130 

130 

150 

140 

150 

315 

274 

336 

326 

305 

315 

290 

305 

325 

315 

325 

490 

412 

499 

496 

476 

490 

426 

450 

470 

460 

4;)i; 

665 

547 

659 

664 

644 

665 

562 

595 

615 

605 

664 

S40 

679 

SI  5 

829 

S19 

840 

69.S 

740 

760 

750 

829 

1015 

809 

96S 

989 

969 

1015 

834 

8S5 

905 

895 

989 

1190 

937 

1116 

1145 

1123 

1190 

970 

1030 

1050 

1040 

1145 

1365 

1062 

1262 

129S 

1278 

1365 

1106 

1175 

1195 

1185 

1298 

1540 

1187 

1403 

1407 

1387 

1540 

1242 

1320 

1340 

1330 

1407 

1715 

1312 

1542 

1552 

1532 

1715 

1378 

1465 

1485 

1475 

155L' 

1  925 

1462 

1709 

1734 

16S7 

1965 

1553 

1655 

1675 

1665 

1721 

112% 

85% 

90%) 

101% 

9S% 

114% 

90% 

96% 

98%, 

97% 

lOOVi 

634 
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TABLE  II,— REDUCTION  OF  LIVE  LOAD  PERMITTED  BY  VAUIOUS  BUILDING  CODES. 


Permissible  Live   Load 

Reductions  on   Girders. 

Culumns  and  Foundations. 


m 

Girders  cariying  100  sq,  ft 90% 

Girders,  olfices.  hotels,  etc 

Cols,  found't'ns.  luilels.  etc 

Girders  Ughl    infR.  bldss 

Cols,  found't'ns  nifg.  t>ldgs 

Cols,  found't'ns.  walls,  etc.  (a) 

CarrvhiK  1  lloors »o% 

Carrying  ;!  lloors 80% 

CarryiiiK  4  floors 75% 

Carrying  .i  iloors 70% 

Carrying  6  floors 65% 

Carrying  7  lloors 60% 

Carrving  S  lloors 55% 

Carrying  9  floors 50% 

Carrying  1st  floor  above 

Carrying  2d  floor  above 

Carrying  3d  floor  above 

Carrying  4th  floor  above,  etc 

Until  live  load  =  40% 

Buildings  over  5  stories  except  (b) 

warehouses — 
Cols,  found  t'ns.  roof  and  top  floor 

1st  floor  below 

2d  fl..  etc..  to  50% 


100— VjVA 
do 

100- -'/nVA 
do 

^^ 

§1111 
S» 

ll~S~S 

rii 

li,; 


o 

S5% 


S5? 


80% 
G0% 


89% 
60% 


a 
03 


80% 
60% 


80% 
60% 


.  =0 


100% 
95% 
90%. 


2 


a, 

c 


lOOT, 

95% 
90% 

\    40% 


I, 


85% 


100% 
95% 
80%  I  90% 
75%       [ 


100% 
95% 


90% 


100% 
93%, 
90% 


•General  code. 
tKcinforced  concrete  code. 
A  =  Tributary  floor  area, 
(at  =  Except    warehouses    or    heavy   mercantile    or   manufacturing   buildings. 
(b)  =  Chicago  allows  15%   reduction  for  top  floor  regardless  of  number     of  stories. 


ods  of  designing  were  given  which  were  en- 
tirely inadequate.  In  a  recent  ordinance  a 
more  logical  formula  is  given,  the  subject  is 
transferred  to  the  building  department,  and 
permission  is  given  to  support  the  walls  lat- 
erally by  means  of  the  building  itself.  The 
street  retaining  wall  is  thus  made  a  part  of 
the  structure.  This  arrangement  conforms  to 
the  prevailing  practice  in  large  cities. 

Another  variable  factor  in  load  calculations 
is  the  matter  of  reducing  the  amount  of  live 
load  upon  the  different  elements  of  construc- 
tion. Some  codes,  as  in  Chicago,  require  the 
floor  arch  or  slab  in  certain  buildings  and  the 
supparting  beams  to  be  designed  for  the  en- 
tire" dead  and  live  load,  the  girders  for  dead 


plus  80  per  cent  of  the  live  load,  and  the  col- 
tmms  and  piers  for  dead  plus  60  per  cent  of 
the  live  load,  whereas  some  other  codes  as  in 
New  York  require  beams  and  girders  as  well 
as  floor  arches  and  slabs  to  be  designed  for 
the  entire  dead  and  live  load,  but  permit  in 
certain  classes  of  buildings  a  reduction  of  -5 
per  cent  of  the  live  load  on  the  columns  for 
the  top  floor  but  one,  and  .5  per  cent  further 
reduction  for  the  ne.Kt  lower  floor  and  so  on 
until  the  reduction  reaches  a  limit  of  -50  per 
cent  of  the  live  load.  The  code  is  usually  si- 
lent as  to  reducing  the  live  load  on  founda- 
tions. Some  engineers  and  architects  omit  all 
live  load.  Some  leave  it  all  in  and  others  take 
a  middle  course.     The  logical  procedure  when 


the  soil  is  somewhat  yielding,  is  to  approxi- 
mate the  actual  load  that  will  be  realized  in 
order  to  avoid  unequal  settlement,  but  with 
verj-  hard  soil,  piles,  caissons  or  rock  the  full 
columns  load  should  be  used  in  the  calcula- 
tions. 

Some  engineers  neglect  the  weight  of  the 
column  itself,  while  others  include  in  it  the 
column  load.  Some  again  attempt  to  calculate 
the  dead  loads  exactly  as  they  are  distributed 
according  .to  the  architectural  plan,  while  oth- 
ers find  the  average  weight  per  square  foot  of 
floor  surface  and  assume  the  floor  to  be  uni- 
formly loaded.  The  former  will  place  a 
heavier  beam  under  a  partition  than  else- 
where ;  the  latter  assume  that  the  entire  floor 


TABLE  \ 

•.—THE  COMPARATIVE 

STRENGTH  OF  FLOOR 

GIRDERS 

FOR  OFFICE  BUILDINGS, 

A 
.   .90x  —  75 

Str 

X 

S3 

uetuial 
.90  X 

-Reinforced 

Bending 

llomenl. 

WL-' 

,''10 
do 

Concrete 

G 
1.25 

Cities. 
Boston    

100  =  90 

c 
1.0s 

D 
1S3 

Concrete 

Stresses. 

500 

E 
S7 

F 

1.00 

H 

1.25 

I 

229 

.1 
129 

K 

New  York. . . . 

.l.OOx  =  75 

75 

1.00  X 

To  =  75 

1.00 

175 

5-00 

87 

1.00 

1.25 

1.25 

219 

119 

1.58 

Philadelphia  . 

.   .S6x  =  75 

87 

.36  X  100  =  86 

1.015 

187 

600 

104 

1  :.'0 

WL=/ 
/8 

WL^,' 
,''10 

WL=' 
,/12 
do 

1.00 

1.20 

225 

125 

1.66 

Washington    . 

.l.OOx  =  75 

75 

1.00  X 

75  =  75 

1.00 

175 

500 

S7 

1.00 

1.25 

1.25 

219 

119 

1.58 

Chicago    

.   .SOx  =  75 

94 

.SOX 

50  =:  40 

..so 

194 

700 

121.8 

1.40 

1.50 

2.10 

407 

307 

4.10 

St.  Louis 

.   .S5x  =  75 

88 

.85  X 

70  =  o9^i 

.91 

1S8 

800 

140 

l.Cl 

1.50 

2.41 

454 

354 

4.70 

Kansas    City. 

.l.OOx  =  75 

75 

1.00  X 

75  ^  75 

1.00 

175 

750 

131 

1.50 

WLV 

''10 
WL- 

12 
WL= 

,'S 
WL-" 

,/12 
WL-',' 

,/8 
WL=,' 

/S 
WL'-'' 

/12 
\^'L-' 

/S 

1.25 

l.SS 

329 

229 

3.05 

Minneapolis    . 

.l.OOx  =  75 

75 

l.OOx 

75  =  75 

1.00 

175 

650 

114 

1.31 

1.50 

1.97 

345 

245 

3.26 

Los   Angeles.. 

.l.OOx  =  75 

75 

1.00  X 

I'o  =^  7o 

1.00 

175 

500 

87 

1.00 

1.00 

1.00 

175 

75 

1.00 

San  Francisco 

.   .SOx  =  75 

94 

.80  X 

60  =  48 

.845 

194 

500 

87 

1.00 

1.50 

1.50 

290 

190 

2.53 

Oakland    

.l.OOx  =  75 

75 

1.00  x 

75  ^  75 

1.00 

175 

500 

S7 

l.CO 

1.00 

1,00 

175 

75 

1.00 

Spokane   

.    .80x  =  75 

94 

.80  X 

75  =  60 

.915 

194 

500 

87 

1,00 

1.00 

1.00 

194 

94 

L25 

Tacoma    

.   .SOx  =  75 

94 

.80  X 

75  =  GO 

.915 

194 

700 

121.8 

1,40 

1.50 

2.10 

407 

307 

4.09 

Seattle    

.l.OOx  =  75 

75 

1. 00  X 

75  =  75 

1.00 

175 

500 

87 

1,00 

1.00 

1.00 

175 

75 

1.00 

Note. — Dead  load  of  floors  assumed  at   100  lbs. 

Ax  =  Nominal  live  load  that  a  Seattle  steel  girder  will  carry. 
B    =  -Actual  li\'e  load  that  a  girder  must  be  designed  to  carry. 

B  -f  100 

C    =  Relative  strength  of  girders  as  required  = 

175 
D    =  Nominal  total  load  that  a  Seattle  steel  girder  will  carry  =  (x -)- 100).     (Using  .9%.   steel  reinforcement.) 
E    =  Relative  strength  of  given  beam  as  affected  by  changes  in  unit  compression  stress. 
F    =  Same    relation    in   terms   of   Seattle    beam. 

G    =  Relative    strength    as   affected    by    formulae    for    bending   moment. 

H   =  Relative    strength    as    affected    by    conabined    influence    of    unit  stress  and  bending  formulae. 
I     =  Nominal    total    load    that   a   Seattle   reinforced    concrete   girder  will  carry. 
J     =  Nominal    live   load    that   a    Seattle   reinforced    concrete   girder  will  carry. 

75 
K  =  Relative   live   load   that   a   Seattle   reinforced   concrete   girder  will  carry  =  — 
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PERMISSIBLE 

UNIT  STRESSES 

IN  STEEL  AND 

CONCRETE 


Steehstructur'l 'Ext.Fibru 
'■  "       Comp.  Cols. 

■■  i-" 

60 

83 

100 

120 

Reinforced  Concrete: — 

Concrete  (direct  comp) 

"         bending  comp 
Reinforcement: — 
Medium  Steel  Tens.  .  . . 


High  El.Limit  Steel  Tens 

Medium  Steel  Compr.  .  . 

Spiral  Hooped  Cols.,  Cone. 

••  Vert.  SteelA'.R 
'*  "  Hooping,  H.R 


Bending  Moment  on  Gird 
ers  and  Beams 


In  Steel   Cols,   filled  with 
concrete 


llWOO 
IfiOOO 


20000  R' 


15200— 
58L/R 


12880 
11720 
10560 
9400 
8240 


F=4 

65000 

U 


IIOOO  R= 


F=4 


400  3.i0 

500  500 

11)000  1 11000 


500 
BOO 

hmoo 


16000 


11720 
10560 
9400 
S240 
400 
500 

16000 


•r,  o 


^  fe  I.. 
°  2  o 


10000 


\VL=/ 


/lO 


1000 


f  V.  R.  & 
I  R.  R. 

1  to 
1  bring 

[  F-4 

WL=/ 
/8 


14000 


WLV 

no 


F=4 


F=6 


w  DO 
O  c 


16000 


16000— 
70L/R 


F  =  4      16000 


16000 


17100- 

57L/R 


500 
700 

16000 
20000 
10000 


400 
700 

l.SOOO 


12400  12SS0 

11. -MO  11720 

lOBOO  10560 

9S00  9400 

S900  S240 

500    ' 

800 


10000      i(;ooo 


15000-     17100- 
57  L/R     57  L/R 


750 


fiOO 
fioO 


Es     „ 

^^  AConc. 

Ec 


H  Ult 

Not  over 

'e_       80% 

£j.'"^Conc. 


14000    16000     icnno 

20000    : 20000 

Equal  '    Q 

to  2 

Tension'    ^ 

500  I  g; 


450 

.500 
16000 


8000 
800 


2.5xV 


Not  to      2i    i  i       750 

■fS    f       .0000       H.R. 

I 
2.4XV       * 


E 

3 


500 

V3E.L. 

20000 

15  ■, 
Cone. 

14  Ult. 
or  700 

15  X 
Cone. 


■3 


500 

V3E.L 
do 


17000 
57  L/R 


400 
600 


'/■.  E.L, 
18000 


750 


WL-/ 
/lO 


WLV  WLV 

/12     I  /12 


^specified  [H.  R.  tol 
24xV;by  '  take  Viil. 

I  code        1 1  comp. 

[laterally 
WLV     WL-;/        WL7     '     WL/2 
/lO  /12  /8  /12 


750 

11250 

2.4  XV 


WL=/      WL/-' 
/8  /lO 


E 
13 


450 
500 

/a  E.L 
do 


IBOOO 


17100- 
57  L/R 


'/.^Ult. 
.35  Ult. 

VcE.L. 
do 


16000 


--1  i/j 


'5:< 

«   B   5 

u-o  E 


450 
500 

1/3  E.L. 

do 

15X 
Cone. 


'50        or  500 


Not  over 
Es  5% 
J?  (^'^  Cone 


2.5XV 


WLV    '    WL7       Why 
/8  !  /12  /S 


\'aries 
with  mi.x. 


Figure  the  Concrete  <C'  . 
'•     Steel  (T/ 


17000 


r 16000 
max.) : 
ISOOO- 
70  L/R 


750 


11250 


H  Ult. 


X  Cone 


Ec 


■F" — Safety  Factor. 
\"' — Vertical   Equiv 


rif    Ho,, nine    (H,  R.). 


should  be  strong  enough  to  support  all  ordi- 
nary partitions  howsoever  arranged. 

If  now  we  turn  to  the  subject  of  stresses  we 
shall  find  variations  no  less  marked  both  in 
law  and  in  practice  than  we  found  in  the 
treatment  of  loads. 

There  is  pretty  general  agreement  regarding 
stresses  in  structural  steel,  if  we  except  the 
formulas  for  columns  and  compression  mem- 
bers, but  in  timber  and  masonry  construction 
and  in  combinations  of  steel  and  concrete  the 
variations  are  wide.  It  can  readily  be  under- 
stood that  these  variations  combined  with  va- 
riable load  requirements  and  methods  of  com- 
puting produce  some  rather  contradictory  re- 
sults in  building  construction. 

By  comparative  studies  we  may  hope  to  dis- 
cover some  of  the  present  legal  inconsisten- 
cies and  point  the  way  to  their  avoidance  in 
future  enactments. 

The  building  codes  selected  for  comparison 
in  the  accompanying  tables  arc  those  of  our 
principal  American  cities,  arranged  geograph- 
ically from  the  Atlantic  to  the  Pacific. 

Table  I  shows  the  live  loa<i  required  by  law 
for  all  classes  of  buildings. 

Table  II  shows  the  live  load  reductions  per- 
mitted. 

Table  III  shows  the  permissible  unit  stress 
in  materials. 

Table  IV  shows  the  effect  of  Tables  II  and 
III  applied  to  a  ten-story  office  building. 

Table  V  shows  the  effect  of  changes  in  unit 
stress,  load  reductions,  bending  formulas,  etc.. 


upon  steel  and  reinforced  concrete  wink,  using 
the  Seattle  law  as  a  basis  of  comparison. 

The  variable  factors  herein  noted  as  affect- 
ing the  structural  design  may  be  summarized 
as  follows:  (1)  Live  loads  required;  (2)  re- 
ductions permitted;  (3J  unit  stress  in  mate- 
rial; (4)  bending  moment  formulas;  (5)  de- 
signers' interpretation  of  the  law,  and  (6)  ad- 
ministration of  the  code. 


The    Hydro-Electric    Development    of 
the  Colorado  River  in  Texas. 

The  natural  dam  on  the  Colorado  River  at 
Marble  Falls,  Texas,  was  characterized  in 
Water  Supply  and  Irrigation  Paper  No.  1C5, 
written  by  Thomas  L'.  Taylor  of  the  Lmited 
States  Geological  .Survey  staff,  and  issued  by 
the  Department  of  the  Interior  in  1004,  as  the 
most  remarkable  along  the  course  of  the  river. 
.At  this  point  there  is  a  natural  fall  of  "20  ft. 
.'uid  power  is  developed  and  used  at  Marble 
Falls  for  electric  light  and  power  and  to  pump 
the  water  supply  for  the  city.  This  fall,  to- 
gether with  a  fall  of  about  12  ft.  at  a  distance 
of  1,000  ft.  down  streaiTi  and  a  third  fall  of 
1-j  ft.  within  one  mile  and  at  the  site  of  the 
new  Marble  Falls  dam,  together  with  t.he  slope 
of  the  river  bed  .-uid  the  depth  of  tlie  back 
water  above  the  u|)per  falls,  will  furnish  a 
Iicad  of  70  ft.  at  the  site  of  the  new  dam. 
This  site  offered  greater  possibilities  for  water 
power  development  than  any  other  point  in 
Texas,  The  rights  to  the  site  were  secured  by 
Mr.   C.   H.   .Alexander  of    Dallas.  Texas,  who 


lias  been  the  moving  spirit  in  this  enterprise 
since  its  inception  by  him  several  years  ago. 
-Mr.  .Alexander  has  or.ganized  the  Colorado 
River  Power  Co.,  of  which  he  is  president,  for 
the  purpose  of  developing  the  natural  power 
resources  of  the  Colorado  River.  The  power 
company  engaged  the  W.  H.  Zimmerman  Co., 
engineers  and  constructors,  to  design,  build 
and  equip  a  power  plant  at  this  point.  The 
data,  plans  and  views  relating  to  this  installa- 
tion were  secured  by  courtesy  of  the  engi- 
neers. 

Figure  1  shows  a  map  of  the  Colorado  River 
and  small  tributary  streams  in  the  R4arble 
Falls  region.  It  will  be  noted  that  in  addition 
to  the  dam  at  Marble  Falls  there  is  to  be 
constructed  a  storage  dam  known  as  the 
Cummins  dam,  10  miles  distant  up  stream,  and 
a  power  dam  called  the  lower  liam.  12  miles 
down  stream  from  the  installation  at  Marble 
Falls. 

The  present  upper  dam  is  constructed  of 
concrete,  and  the  head  now  secured  is  7  ft. 
This  dam  is  to  he  raised  until  a  head  of  42  ft. 
is  secured.  The  original  plan  contemplated  the 
use  of  this  dam  for  storage  only,  but  it  now 
develops  that  in  addition  to  furnishing  a  re- 
serve supply  for  the  dams  down  stream,  power 
units  will  be  installed  and  operated  in  parallel 
with  the  plants  at  Marble  Falls  ami  the  lower 
dam. 

The  lower  dam  is  to  be  a  power  dam  ami 
will  utilize  a  head  of  .'lO  ft.  The  power  ile- 
veloped  at  this  dam  will  he  transmitted  over 
the  same  system  which  comiects  the  other  two 
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developments.  The  three  dams  are  to  form  a 
comprehensive  power  development  on  tliat 
section  of  the  river  and  in  conjunction  with 
these  three  power  dams  a  flood  storage  dam 
will  be  constructed  at  a  point  about  t*0  miles 


for    producing    the    estimated    primary    power 
output   from  Jan.  1   until   about   April   2').  but 
the  elViciency  could  have  been  entirely  made  up 
from  the  storage  reservoir  at  San  Saba. 
Figure   1   also  shows  the  transmission   lines 


Fig.   1 — May  of     Transmission    Lines   and    Power  Market   Region. 


by  river  above  the  Cummins  dam  on  the  San 
Saba  River.  The  San  Saba  reservoir,  to  con- 
tain approximately  100.000  acre  feet,  will  be 
erected  by  constructing  a  dam  about  80  ft.  in 
height  across  a  comparatively  narrow  gorge, 
the  dam  being  300  ft.  in  length  at  the  base. 
G-50  ft.  at  the  40-ft.  level  and  1,1.50  ft.  at  the 
top  or  8u- ft.  level. 

This  dam  is  to  be  constructed  by  reinforced 
concrete,  and  will  be  of  a  design  quite  similar 
to  the  Marble  Falls  dam.  Provisions  will  be 
made  to  receive  four  generating  equipments,  so 
that  it  can  be  installed  later  if  desired. 

Hydrographs  of  the  flow  of  the  Colorado 
River  at  Austin  were  available  for  all  years 
from  I8OI)  to  1903  inclusive.  These  were  of 
much  value,  with  slight  modifications  of 
course  in  estimating  the  flow  at  Marble  Falls. 
In  addition  to  this  earlier  data,  hydrographs 
were  compiled  for  Marble  Falls  for  1908  to 
1910.  There  is  now  a  gauging  station  of  the 
United  States  Weather   Bureau  at  that  point. 

Figure  2  shows  the  hvdrographs  taken  at 
Marble  Falls  for  the  year  1909.  The  key  to 
the  various  shadings  is  given  in  the  table  on 
the  diagram.  It  is  estimated  that  the  minimum 
primary  power  output  of  the  plant  will  be 
.JO.32.5.000  h.  p.  hour';  per  year,  and  the  com- 
pany will  contract  to  sell  primary  power  ag- 
gregating that  amount.  This  primary  power 
output  corresponds  to  a  river  flow  of  740  cu. 
ft.  per  second  continuously  throughout  the 
year. 

Reference  to  the  hydrograjih  tor  19ii9  will 
show  that  the  minimum  river  flow  was  less 
than  bW  cu.  ft.  per  second,  .\ssinning  that  the 
several  dams  and  storage  reservoir  had  lieen 
in  operation  during  the  year  1909  the  defi- 
ciency at  any  given  time  could  have  been  made 
up  either  by  drawing  on  the  storage  b.ick  of 
the  Cummins  dam  or  by  drawing  on  the  San 
Saba  reservoir.  For  example,  it  will  be  noted 
that   the   river   flow   was   below   that   required 


and  the  area  which  constitutes  the  power  mar- 
ket. It  will  be  noted  that  power  is  carried  40 
miles  to  the  southeast  from  Marble  Falls  to  a 
point  near  .Austin.     From  there  the  lines  will 


tancc  of  power  transmission  will  thus  be  seen 
lo  reach  1.50  miles  from  M.irble  Falls.  This 
transmission  line  will  distribute  the  power  ul- 
timately developed  in  the  comprehensive  sys- 
tem embodying  the  three  plants. 

The  majority  of  the  principal  power  buyers 
are  electric  light,  traction  and  power  compa- 
nies now  operating  steam  plants  in  the  various 
cities  and  towns  along  the  transmission  lines. 
Secondary  power  will  be  sold  to  some  of  the 
heavy  consumers  who  own  steam  plants  on 
contracts  which  provide  that  the  purchaser 
shall  operate  his  steam  plant  at  such  times  as 
secondary  power  is  not  available,  although 
water  power  may  be  used  at  such  times  to  as- 
sist the'  purchaser  to  carry  his  peak  loads, 
provided  that  the  purchaser  will  deliver  his 
surplus  steam  power  during  the  ofl"  peak  pe- 
riods to  the  water  power  company  when  de- 
sired. 

In  Figure  2  the  shaded  areas  lying  above 
Ihc  horizontal  line  corresponding  to  a  stream 
flow  of  740  cu.  ft.  per  second  represent  sec- 
ondary power.  It  will  be  noted  that  this  sec- 
ondary power  was  equal  in  amount  to  36  per 
cent  of  the  primary  power  output  for  the  year 
1909. 

Figure  3  shows  the  down  stream  elevation 
of  the  completed  dam.  It  will  be  noted  that 
the  over-all  length  of  the  dam  is  748  ft.  and 
its  greatest  height  is  approximately  1 15  from 
the  lowest  point  of  the  original  main  channel 
under  the  power  house  section  to  the  top  of 
the  concrete  of  the  transforming  and  trans- 
mission tower.  The  dam  is  divided  into  three 
main  sections,  which  will  be  referred  to  as  the 
operators'  quarters,  power  house  section  and 
sluice  gate  and  spillway  section,  as  shown  by 
Fig.  4.  The  compartment  form  of  reinforced 
concrete  construction  was  used  throughout  the 
entire  dam. 

The  operators'  quarters  consist  of  two  two- 
story  apartments,  each  of  eight  rooms.  With 
the  exception  that  stove  heat  will  be  used, 
these  apartments  will  have  the  modern  con- 
veniences of  city  apartments :  all  plumbing  will 
be  modern. 

The  power  house  consists  of  nine  compart- 
ments, three  of  which  will  be  occupied  by  the 
three  550-h.  p.  vertical  Victor  turbines,  direct 
connected  to  3-50  k.  w.  Westinghouse  genera- 
tors now  being  installed:  Each  unit  is 
equipped  with  a  Lombard  oil  governor.  Five 
additional  compartments  will  provide  for  fu- 
ture units  of  2,200  h.  p.  each,  similar  in  design 
to  the  above.  One  compartment  will  contain 
the  high  tension  transformers  and  switchin.g 
apparatus. 


'ept    Oct 

Fig.  2 — Hydrograph  of  the  Colorado   River  at    Marble    Falls,    Texas,    Year    1909. 


run  in  northeasterly  and  southwesterly  direc- 
tions, terminating  on  the  north  at  Waco  and 
on  the  south  at  San  Antonio.  110  and  80  miles 
respectively  from  Austin.     The  maximum  dis- 


Figure  4  shows  a  cross  section  of  the  power 
house  which  is  typical  of  the  installation  of  the 
units  already  purchased.  The  water  is  admitted 
to,  these  units  through  butterfly  valves  instead 
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of  the  usual  head  gates.  Head  gates,  however, 
will  be  used  in  tlic  future  installations. 
The  turbines  will  be  protected  from 
foreign  matter  by  trash  racks  18  ft. 
long  and  5  ft.  wide,  and  built  of  %x2%- 
in.  fiat  steel  bars  spaced  2  ins.  c.  to  c,  and  sup- 
ported on  I  beams  wliicli  are  imbedded  in  the 
concrete.    The  flow  of  tlie  water  through  these 


hinges.  The  joints  between  the  sections  and 
at  the  base  are  made  water  tight  by  means  of 
rubber  belting.  The  braces  at  the  back  of 
each  section  are  of  angle  irons,  pin  connected 
to  the  frame  of  the  gate  at  the  upper  end  and 
at  the  lower  end  terminate  in  round  plates, 
which  when  the  gates  are  operated,  move  along 
the  vertical  guides  shown  in  the  figure.     The 


1  he  second  lloor  was  laid  as  soon  as  the  tirst 
story  buttreses  were  completed.  A  notch  was 
left  in  the  second  floor  over  each  buttress  in 
the  first  floor  to  form  a  bond  for  the  corre- 
sponding buttresses  in  the  second  floor.  These 
walls  and  floor  are  all  reinforced.  In  all 
about  23.000  cu.  yds.  of  concrete  were  used  on 
the  job. 
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Fig.  3 — Down-Stream   Elevation    of    Marble    Fall    Dams. 


trash  racks  will  be  about  2  cu.  ft,  per  second 
under  full  load. 

The  design  of  the  power  house  section  dif- 
fers from  that  adapted  in  hollow  concrete 
dams  in  that  the  bulkhead  is  so  designed  that 
the  machinery  in  the  power  house  does  not  set 
directly  under  the  bulkhead,  thus  avoiding  any 
possibility  of  leakage  or  moisture  affecting  the 
apparatus.  This  also  makes  it  possible  to  equip 
the  power  house  with  a  suitable  traveling 
crane. 

In  order  to  make  it  possible  to  inspect  the 
lootings  of  the  dam  at  any  time  it  may  be 
thought  desirable,  a  permanent  concrete  coffer 
dam  2o  ft.  in  height  has  been  built  in  front  of 
ihe  power  house  and  provided  with  three  48- 
in.  pipes  leading  through  the  bulkhead  to  the 
tail  r.-'.ce  as  shown  in  Fig.  4.  These  pipes  are 
ligured  to  carry  the  ordinary  flow  of  the 
river,  thus  providing  a  means  of  diverting  the 
water  from  the  spillway  section  to  allow  the 
inspection  of  the  footings.  By  providing  a 
small  drain  pipe  the  space  between  the  coffer 
dam  and  power  house  can  also  be  drained,  thus 
makina  the  upstream  side  of  the  power  house 
.md  bulkhead  dry.  Tail  gates  are  also  pro- 
vided for  each  compartment  of  the  power 
house  so  that  the  water  may  be  pumped  from 
any  one  compartment  and  inspection  of  the 
footings  made  possible.  From  this  it  will  be 
seen  that  every  part  of  the  dam  is  accessible 
for  inspection  and  repairs.  The  tail  race  gates 
also  provide  a  weir  which  can  be  used  for 
testing  the  turbines  at  any  time. 

In  order  to  provide  ample  mean<  for 
nandling  the  high  floods  which  frequently  oc- 
cur on  the  Colorado  and  which  have  been  re- 
corded as  high  as  123,000  ft.,  sluice  gates  have 
been  placed  over  3o  of  the  bottom  compart- 
men.ts  of  the  sluice  gate  and  spillway  section 
.md  a  o  ft.  movable  crest  extends  across  prac- 
ticallv  the  entire  top,  and  will  be  lowered  in 
times"  of  extreme  floods  to  allow  part  of  the 
water  to  pass  over  the  top  of  the  dam_.  These 
features  of  design  are  shown  in  Fig.  5. 

The  sluice  gales  are  7^/2x8  ft.  in  size  and 
.ire  made  of  structural  steel  built  up  of  9-in. 
channels  and  I  beams,  the  upper  faces  being 
covered  with  flat  steel  plates.  The  frames  are 
liuilt  up  of  structural  steel  shapes  in  20-ft.  sec- 
tions, and  are  so  designed  that  when  finally 
placed  in  the  concrete  will  be  practically  one 
continuous  structure  from  end  to  end.  The 
sluice  gates  are  opened  one  at  a  time  by  a 
hydraulic  hoist  which  is  mounted  on  a  trans- 
fer car.  The  hoist  is  completely  equipped 
with  motor  driven  pump  capable  of  producing 
.1  bvdrauHc  pressure  of  2,000  lbs.  per  sq.  m.. 
and'  a  reservoir  for  the  water,  both  of  which 
.ire  also  mounted  on  the  car.  The  upper  end 
nf  the  piston  rod  of  the  hoist  is  fitted  with  a 
cross-head  to  which  the  two  rods  comprising 
the  gate  stems  are  secured  for  opening  and 
closing  the  .gates.  Stuffing  boxes  are  provided 
\vhere"^the  gate  stems  pass  through  the  bulk- 
head to  prevent  leakage. 

The  movable  crest  is  made  in  10-ft.  sections 
of  3-in.  planks  bolted  to  angle  iron  frames, 
and    secured   to  the  top  of   the   dam   by   beavv 


sections  are  operated  one  at  a  time  by  means 
of  a  hydraulic  hoist  similar  to  that  used  for 
operating  the  sluice  gates.  To  hold  the  sec- 
tions rigid  in  a  vertical  position  against  the 
pressure  of  the  water,  the  lower  end  of  the 
braces  are  keyed  to  the  guides. 

In  the  handling  of  floods  the  sluice  gates 
will  always  be  opened  first,  after  which  the 
movable  crest  will  be  lowered  if  necessary. 
By  this  means  the  water  flowing  through  the 
dam    forms    a   cushion    for    the   water   flowin.g 
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The  concrete  was  all  mixed  on  the  sloping 
banks  of  the  river.  These  banks  rise  very 
abruptly  to  a  height  of  150  ft.  above  the  river 
bed.  The  raw  materials  were  conveyed  to  the 
mixers  by  means  of  chutes  from  the  top  of 
tlie  bank,  and  the  mixed  concrete  was  then 
conveyed  by  chutes  to  dump  cars  of  30  cu.  ft. 
capacity  running  on  tracks  lengthwise  of  the 
dam.  No  trouble  was  experienced  by  the  seg- 
regation of  the  concreate  materials  due  to  the 
use  of  the  chutes  after  mixing.     Batch  mixers 
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Fig.  4 — Cross-Section    Through    Slime    Gate    and    Spillway    Section,    Marble    Falls    Dam. 


over  the  dam  .iml  tliiis  lllinilni/e^  the  scour  at 
the  foot  of  the  dam. 

Figures  0  and  7  show  the  dam  during  con- 
struction. The  concrete  forms  were  built  in 
sections  and  were  moved  from  buttress  to 
buttress  across  the  river  one  story  at  a  time 


of  %  cu,  yd.  capacity  were  used  in  mixing  the 
concrete.  Electric  motors  were  used  to  drive 
the  mixers,  the  current  being  generated  by  the 
old  power  plant  previously  mentioned.  Power 
from  the  same  source  was  also  utilized  to  run 
the  centrifugal  coffer  rlaiii  puni|). 
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The  work  on  this  job  started  in  the  fall, 
1900.  and  for  a  time  was  carried  on  in  three  S- 
hour  shifts.  Floods  have  caused  considerable 
trouble  and  delay  in  the  construction.  At  one 
time   in   less   than    two   hours   the   river   rose 


surplus  oil.  In  constructing  a  street  by  this 
method,  the  asphaltic  oil  is  thoroughly  and 
uuiforndy  incorporated  with  the  top  layers 
of  rock,  and  also  the  pavement  is  trued  up  as 
the    construction    progresses    with    the    result 
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Fig.  6 — Cross-Section   Through    Power    Section,   Marble   Falls   Dam. 


from  normal  and  poured  over  the  top  of  the 
■2o-ft.  concrete  coffer  dam,  carrying  away 
some  of  the  form  work,  some  green  concrete 
and  two  of  the  48-in.  by-pass  pipes,  both  of 
which,  however,  have  been  recovered. 


Effect   of   Motor  Traffic  on   Oil   Mac- 
adam. 

Three  general  methods  of  treating  broken 
stone  roads  have  been  used  in  the  United 
States  in  an  effort  to  overcome  the  defects 
of  the  old  type  of  water-bound  macadam. 
These  general  methods  are :  By  the  use  of 
dust  or  palliatives  and  surface  treatment ;  the 
use  of  binder  by  the  mixing  method  ;  the  use 
of  binder  by  the  penetration  method.  Pave- 
ments constructed  by  the  penetration  method 
require  the  application  and  partial  penetra- 
tion of  asphaltic  oils  or  tars  on  the  top  course 
or  courses  of  the  macadam.  In  California 
pavements  constructed  by  this  method  are 
known  as  oil  macadam.  Inasmuch  as  this  type 
of  pavement  has  been  in  use  in  a  number  of 
cities  in  that  state  for  the  past  several  years, 
some  information  has  been  obtained  as  to  the 
effect  of  traffic  upon  it.  In  a  recent  issue  of 
Pacific  Municipalities  Mr.  S.  J.  Van  Ornum. 
City  Engineer  of  Pasadena.  CaL,  describes  the 
effect  of  motor  traffic  on  one  of  the  first  oil 
macadam   streets  constructed  in  that  city. 

The  general  method  of  constructing  oil 
macadam  pavement  which  has  been  used  in 
Pasadena  is  similar  to  the  construction  of 
macadam  roads,  except  that  heavy  California 
asphaltic  oil  is  applied  to  the  top  layers  of 
rock.  On  the  base  rock,  which  is  brou.ght  up 
to  within  1%  ins.  from  the  surface  of  the  fin- 
ished pavement,  is  spread  %  gal.  of  asphaltic 
oil  to  the  square  yard  of  street  surface.  .-V 
layer  of  rock  consisting  of  stone  from  %-in. 
to  1%-in.  in  size  is  then  spread  upon  the 
rock  base  and  thoroughly  rolled  with  a  heavy 
roller,  after  which  %  .gal.  of  asphaltic  oil  is 
a.gain  applied.  .'\  second  course  of  rock  from 
V4-in.  to  %-in.  in  size  is  then  placed  and 
rolled,  followed  by  %  gal.  of  asphaltic  oil. 
Rock  screenin.gs  are  then  spread  over  the 
surface    in    sufficient   quantities    to    absorb    all 


that    the   completed   pavement   has   a   uniform 
surface. 

One  of  the  first  oil  macadam  streets  con- 
structed in  Pasadena  was  west  Colorado  St., 
from  Terrace  drive  to  Orange  Grove  Ave. 
This  section  of  Colorado  St.  is  the  main  artery 
leading  the  western  and  finest  residential  dis- 
trict of  the  city  and  on  one  of  the  main 
routes  largely  used  by  touring  parties  from 
Los  Angeles.  It  is  810  ft.  in  length  and  the 
hill  rises  abruptly  for  150  ft.  on  an  8  per 
cent    grade.      The    slope    then    gradually    de- 


creases on  a  400  ft.  vertical  curve  to 


per 


cent   grade    having    a    length    of   310    ft.      ( )n 


cement  gutters  along  each  side  and  a  standard 
gage  single  track  street  railway  along  the  cen- 
ter, thus  concentrating  the  traffic  to  two  road- 
ways of  approximately  10  ft.  on  each  side.  In 
realit\-  the  drivers  confine  the  traffic  to  a 
narrow  strip  along  each  side  of  the  railroad 
track,  which  fact,  coupled  with  the  heavy 
grade,  produced  most  severe  conditions  for  a 
pavement    to    withstand. 

The  census  of  the  traffic  per  day  of  11  hours 
p.issing  over  this  portion  of  Colorado  St. 
was  taken  on  Tuesdav,  Wednesday,  Thursday 
and  Friday,  March  28th  to  March  31st,  1911. 
The  traffic  was_found  to  be  very  uniform, 
varying  from  12i4  vehicles  on  March  31st  to 
1398  vehicles  on  March  29th.  If  the  census 
had  included  Saturday  and  Sunday  the  maxi- 
nuim  traffic  would  have  been  greater  with  a 
slight  increase  in  the  mean.  U  was  found  that 
the  motor  traffic  passing  over  this  street 
amounted  to  over  1,000  machines  a  day,  or 
over  .500  machines  in  each  direction.  '  The 
average  daily  traffic  per  day  of  11  hours  is 
.given   in  the   following  tabulation  : 

(Day  of  11  Hours.) 
Hor.se   Drawn  East  Traffic.  West  Traffic. 

Vehicle  Traffic.  (Down  Hill.)       (Up  Hill.) 

One-horse  vehicles    75  S6 

Two-horse  vehicles 33  37 

.Motor  Vehicle  Traffic. 

Motor   cycles    42  55 

Motor   runabouts    103  1^7 

Motor  touring  cars   (4,   5 
or   C    passenger) 213  239 

Motor     touring     cars     (7 
passenger)     165  173 

The  local  speed  limit  is  20  miles  an  hour, 
yet  nearly  every  machine  exceeded  this  rate 
in  passing  over  the  street  and  automobiles 
sometimes  speed  up  and  down  this  hill  mak- 
ing 40  and  45  miles  an  hour,  it  being  almost 
impossible  for  a  machine  to  make  the  hill  on 
high  speed  unless  the  driver  increases  the  ve- 
locity of  the  car  as  he  approaches  the  heavy 
grade. 

.^fter  nearly  ZVz  years  of  continual  traffic 
Mr.  Van  Ornum  states  that  this  pavement  has 
required  no  maintenance  whatever  and  shows 
no  signs  of  ravel.  The  surface  has  worn  some- 
what in  places  until  the  rock  is  exposed  in  the 
form  of  a  mosaic  but  is  bound  firmly  together 
by  the  surrounding  screenings  and  asphaltic 
oil  which  is  now  hardened  until  it  is  practi- 
cally an  asphalt.  Only  one  local  spot  of  about 
5  sq.  ft.  in  area  has  appeared  where  the  binder 
surrounding  the  rock  is  loosened,  yet  the  rock 
is  held  firmly  in  place  and  this  local  spot  has 
been  left  in  this  condition  as  a  practical  test 
of  the  effect  of  leaving  the  rock  exposed  in 
this  manner.  The  cost  of  repairing  a  defect 
of  this  character  is  slight  and  the  method  used 
consists  of  cleaning  out  any  loose  foreign  sub- 
-tance.  coverin.g  the  exposed  rock  with  a  light 
coating  of   asphaltic  oil,  after  which   sand   or 


Fig.   7 — Down-Stream    View   of    Marble    Falls    Dam    During    Construction. 


account  of  the  heavy  grade,  a  6-in.  oil  maca 
dam    w-as    selected.      The   pavement    was   con- 
structed   the    latter    part    of    1907;    completed 
and   accepted   in   December  of  the  same  year. 
The  roadwav  is  40  ft.  between  curbs  with  :i  ft 


rock  screenings  are  spread  over  the  surface. 
The  oil  and  sand  unite  thorou.ghly  with  the  old 
pavement  and  form  a  new  wearing  surtace. 
From  experience  in  the  construction  and 
maintenance  of   oil   macadam  and  a  studv   of 
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the  traffic  passing  •<\^-r  these  pavements  for 
the  past  several  ycai>  Mr.  Van  Ornvnn  believes 
that  the  oil  macadam  overcomes  the  defect  in 
the  water  bound  paMinent  dne  to  motor  car 
traffic. 


The  Life  of  Wire  Rope. 

Upon    investigation    of    the    records   of    the 
hoisting  cables  in   South  African  shafts  it  de- 


making  u  takr  up  some  viliration  during  the 
trip  is  practically  impossible.  During  each 
trip  when  the  load  is  initially  suspended  it 
follows  that  there  is  a  stretch  in  the  rope,  the 
amount  of  stretch  depending  upon  the  weight 
lifted  and  the  elasticity  of  the  rope, 

An  interesting  pi.iint  in  connection  with  vi- 
bration in  a  rope,  confirmed  l)y  Kinilierley 
experience,  is  the  fact  that  there  is  a  critical 
velocity    for    each    length    of    rope    at    which 


tion   at   the   American    Museum   of   Safety,  29 
West  yi'th  St.,  New  York  citv. 


Fig.  8 — View  of  Power  Section  of  Marble    Falls    Dam    Curing    Construction. 


velops  that  the  life  of  a  rope  cannot  be  cal- 
culated in  ft.  lbs.  of  work  done.  In  a  record 
of  the  life  of  78  wire  ropes,  of  .j  in.  circum- 
ference, the  life  runs  from  ■_'.(H)U  to  ll.OuO 
million  ft.  tons  of  work  done  and  with  no  ap- 
parent reason  for  the  great  difference.  In  a 
paper  before  the  South  African  Institute  of 
Engineers  by  Mr.  A.  F.  Williams  the  factors 
entering  into  the  life  of  the  wire  rope  are 
given  as  follows : 

1.  The  initial  strength  of  the  rope. 

2.  The  personal  clement, 
o.     Chemical    deterioration. 

4.  Shocks. 

5.  Stability  of  the  rope  during  hoisting, 
(i.     Surface  wear  on  the  drums. 

7.  Internal  wear  between  the  different  ele- 
ments of   the  rope. 

8.  The  design  and  layout  of  the  hoisting 
machinery. 

.A.S  to  the  initial  strength  of  the  rope  the 
factor  of  safety  employed  for  mining  opera- 
tions is  between  2.5  and  4. 

Probably  the  personal  element  effects  the 
life  of  the  rope  as  much  as  any  other  factor. 

The  splicing  of  the  rope  may  be  done  in 
such  a  way  as  to  throw  unequal  loads  upon 
the  different  strands,  and  a  kink  in  the  rope 
caused  during  the  process  of  fitting  may  not 
apparently  do  much  harm  at  the  moment,  but 
may  sooner  or  later  reveal  itself  by  a  local 
defect.  Excessive  stresses  due  to  bumps, 
shocks  or  unusual  jerks,  due  to  drivers  doing 
something  unusual  with  their  engines,  all 
affect  the  life  of  a  rope.  Breakdowns  of  a 
rope  due  to  the  persbnal  element  causes  are 
naturally  difficult  to  trace  to  their  source  as 
the  delinquent  is  averse  to  reporting  anything 
which  he  ought  not  to  have  done.  In  some 
cases  the  failure  of  a  comparatively  new  rope 
has  been  explained  by  the  candid  confession  of 
carelessness  or  accitlent  by  one  of  the  work- 
inen,  but  in  others  the  confession  which  might 
explain  matters  is  never  made. 

Shocks  may  be  imposed  upon  the  rope  by 
the  conditions  of  working,  distinct  from  those 
which    may   be    caused    by    careless    handling. 

A  shock  may  be  given  to  a  rope  by  a  high 
initial  rate  of  acceleration  of  the  load,  by 
variations  in  the  rate  of  speed  during  the 
hoist,  by  want  of  uniformity  in  the  turning 
moment  of  the  engine,  by  the  skip  running  be- 
yond the  terminal  point,  and  by  other  causes, 
some  of  which  may  be  classed  as  belonging  to 
the  personal  type. 

To  hoist  a  load  by  means  of  a  rope  without 


these  vibrations  become  absolutely  dangerous. 
At  Kimberley  mine,  if  the  hoisting  engine  is 
run  at  a  certain  speed  below  the  normal  it  is 
possible  to  make  the  rope  flap  from  side  to 
side  of  the  hoisting  compartment.  Below  and 
above  this  speed  the  disturbances  are  not 
excessive. 

The  surface  wear  of  the  rope  is  due  to  its 
friction  on  the  drum  and  its  twisting  action  in 
passing  over  the  drum  or  sheaves.  Internal 
wear  also  manifests  itself  and  is  attributed  to 
the  adjustment  of  the  eleinents  of  the  rope  to 
the  curves  or  bends. 

The  law  of  "rest  after  work"  is  a  universal 
one  and  it  is  reasonable  to  assume  that  it 
applies  to  wire  ropes.  In  Kimberley  it  is 
arranged  that  after  the  day's  work  is  done  the 
skips  are  run  empty  up  and  down  the  shaft  to 
ensure  that  no  rope  is  left  overnight  coiled  on 
its  drum  under  the  high  tension  imposed  by 
hoisting  a  full  skip,  and  Mr.  Williams  is  confi- 
dent that  the  rope  appreciates  the  treatment. 
In  actual  cases  where  a  rope,  after  hoisting 
more  than  the  average  number  of  loads,  has 
been  laid  aside  for  practically  two  years  owing 
to  the  closing  down  of  one  of  the  inines, 
these  ropes  were  afterwards  put  into  service 
again  and  had  a  subsequent  life  about  equal 
to  a  new  rope.  This,  of  course,  does  not 
imply  that  a  long  rest,  such  as  this,  is  desir- 
able, but  in  cases  where  the  hoisting  can  be 
done  in,  say,  eight  hours  per  day,  the  rope 
will  have  the  benefit  of  a  rest  of  sixteen 
hours,  during  which  time  it  is  able  partly  to 
recover  from  the  effect  of  the  work  done. 


New  Safety  Hook  for  Hoisting  Opera- 
tions. 

The  accompanying  sketch  shows  a  patented 
self  closing  shackle  hook  for  hoisting  work. 
There  are  two  parts  to  the  hook — the  main 
hook  and  attaching  member.  The  lower  end 
of  the  attaching  member  is  prolonged  to  form 
a  iaw  or  guard.  On  the  lower  end  of  the 
attaching  member  there  is  a  lug,  which  is 
adapted  to  tit  into  an  opening  formed  in  the 
lower  end  of  the  hook,  wdiich  acts  as  a  sup- 
port to  the  hook  when  loaded,  thus  prevent- 
ing to  a  considerable  degree  any  chance  of 
straightening  out  the  hook  under  a  heavy 
load,  A  hook  made  in  this  manner  should  be 
safe  and  convenient  and  also  stronger  than 
an  ordinary  open  hook,  as  the  stress  is  trans- 
mitted to  all  parts.     This  hook  is  on   exhibi- 


The  Massachusetts  Eight-Hour  Bill  In- 
valid.— The  Massachusetts  Supreme  Court 
has  dealt  the  final  blow  to  an  eight-hour  bill 
which  has  been  before  the  legislature  of  that 
slate  for  two  years,  and  which  would  have  be- 
come a  law  a  year  ago  had  it  not  been  for  the 
veto  of  the  governor. 

This  legislation  has  been  considered  per- 
nicious because  it  provided  that  "working  more 
than  eight  hours  in  any  one  day  shall  be  prima 
facie  evidence  of  the  violation  of  the  statute." 
The  legislature  caused  the  bill  to  be  brought 
before  the  Supreme  Court  for  a  decision  as  to 
its  legality.  The  court  holds  that  the  clause 
quoted  is  unconstitutional.  The  decision  reads : 

"There  are  many  statutes  in  which  the  leg- 
islature has  enacted  that  the  existance  of  a 
fact  which  ordinarily  creates  a  strong  proba- 
bility of  the  commission  of  an  offense  shall  be 
prima  facie  evidence  of  .guilt,  and  such  stat- 
utes have  been  held  constitutional.  The  pro- 
vision of  this  section  of  the  proposed  act  dif- 
fers from  those  referred  to  .  .  .  and  is 
not  within  the  principles  on  which  the  cited 
case-i  rest. 

"L'nder  this  act  'in  cases  where  a  Saturday 
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Details  of  Safety   Hook. 

half  holiday  is  given'  employes  may  work 
more  than  eight  hours  on  other  days  of  the 
week.  .Such  cases  will  be  common  and  in  all 
of  thein  work  for  a  longer  time  than  eight 
hours  on  any  other  day  will  not  indicate  a 
probability  of  \-iolation   of  the  law.     To   pro- 
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vitlc  that  such  a  fact  shall  coiistittuc  prima 
facio  evidence  that  warrants  a  tinilin)-  of 
guilty  beyond  a  reasonable  doubt  would  be 
contrary  to  fundamental  principles  of  criminal 
law." 

The  bill  applied  only  to  employment  upon 
public  works  by  the  conmionwealth,  the  coun- 
ty and  such  cities  and  towns  as  have  accepted 
the  provisions  of  certain  earlier  acts. 


Record  of  a  Drifting  Contest.— The  Vekol 
Mining  Co.,  near  Casa  Grande.  Pinal  County, 
.-Vriz..  is  advancing  a  drill  in  hard  blue  lime- 
stone from  the  IJO-ft,  level.  The  size  of  the 
drift  is  Sxlix-1%  ft,,  and  the  working  face  is 
now  about  500  ft.  from  the  shaft.  The  drill- 
ing is  done  with  a  Sullivan  2%-in.  air  drill 
on  a  double  screw  mining  column.  Two  drill 
runners  recently  had  a  contest  to  see  which 
one  could  break  the  most  rock  in  five  shifts. 
with  results  as  follows,  as  .given  in  Mines  and 
Minerals: 


Sliifts. 

Minutes  to  set  up 

No.  holes  drilled 

No.    ft.   drllle<l 

Ave.  deptli  holes  in  ft 

Total    workins   time 

Feet  of  advance  per  shift. 


steam  shovels  south  of  the  summit  are  work- 
ing with  the  end  in  view  of  keeping  open  the 
central  drainage  ditch.  Last  year  the  slides  at 
t'ulebra  forced  the  bottom  of  the  canal  up  and 
closed  this  ditch,  and  it  was  necessary  to 
maintain  pumps  in  order  to  keep  the  water 
down  in  the  cut.  Pumping  is  neither  so  eco- 
nomical nor  so  effective  as  gravity  drainage. 
N'orth  of  the  summit,  the  central  draina.gc 
ditch  has  a  slight  grade  from  Las  Cascadas  to 
the  sump  at  Gamboa,  due  to  the  fact  that  the 
excavation  is  so  near  to  its  ultimate  depth  in 
tliis  section.  The  water  drains  of^  slowly,  and 
because  of  this  several  steam  shovels  in  the 
Kmpire  district  were  obliged  to  suspend  on 
May  11.  due  to  the  accumulation  of  water  in 
tlie  pits  in  wliich  they  were  working.  At 
Culcbra,  on  May  11,  a  portion  of  the  west 
bank  gave  way.  and  one  steam  .sliovel  was 
nearly  overturned  and  obliged  to  suspend 
work.  The  portion  that  slipped  was  a  ledge 
of  lava  rock  about  40   ft.  above  the  level  on 


The  time  for  setting  up  included  the  time 
required  by  the  men  in  walking  from  the  shaft 
station  on  the  120-ft.  level  until  the  air  was 
turned  on  at  the  drill.  The  total  working 
time  included  setting  up,  drilling,  tearing 
down,  loading  and  blastiii.g.  Seventy-five 
pounds  of  1%-in.  powder  were  used  per  round 
of  holes.  A  Sullivan  straight-line,  two-stage 
compressor  furnished  power  for  the  drills  at 
110  lbs.  receiver  pressure. 
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Some  Costs  of  Dredgework  on  the  Los 
Angeles  Aqueduct. 

The  following  costs  "f  dredging  are  taken 
from  the  monthly  report  for  February  on  a 
section  of  the  Los  .Angeles  aqueduct  through 
the  Owens  Valley.  The  dredge  consists  of  a 
scow  on  which  is  mounted  a  No.  60  Marion 
electric  shovel  with  a  IVj  cu.  yd.  clipper.  The 
cost  of  the  dredge  was  $19,897  and  was  built 
according  to  the  specifications  of  the  aqueduct 
engineers.  The  yardage  is  based  upon  the 
theoretical  section  of  the  aqueduct  or  14.81 
cu.  yds.  per  lineal  foot.  This  is  exceeded  a 
small  amount  by  excess  cutting.  The  follow- 
ing are  the  data  for  February : 


which  the  shovel  was  digging,  which  was  at  a 
point  where  the  banks  seems  uncommonly  tirm. 
The  ledge  of  lava  on  top  of  this  bank  became 
water  soaked  and  gave  way,  tumbling  over  the 
firm  bank  into  the  cut.  On  the  east  bank  of 
the  cut  at  Las  Cascadas  a  mud  slide  was  ac- 
celerated by  the  rains,  and  the  track  leading 
to  two  steam  shovels  was  put  temporarily  out 
of  service.  This  slide,  although  difiicult  to 
handle  on  account  of  its  nature — viz. :  soft 
mud — now  contains  only  a  few  thousand  cubic 
yards  of  material.  Eleven  shovels  in  all  were 
forced  to  suspend  work  for  part  of  the  day  on 
the  11th,  on  account  of  flooded  pits  or  covered 
tracks. 


Men — Number  days    

JLive  stock — Number  days. . . . 

Lineal  feet    

Cutjic   yards    

Labor   costs    ■ 

Live   stock    costs 

Cost    materials  and   supplies. 

Power   cost    

Freight    cost    


PERSONALS. 

Mr.  John  S.  Runnells.  vice-president  and  gen- 
eral counsel  of  Tlie  Puilman  Co..  lias  been  electe<l 
president  of  tliat  company.  He  succeeds  Mr. 
Robert  T.  Lincoln,  whose  resignation  was  an- 
nounced, recently. 

Mr.  F.  L.  Cianford  announces  that  he  has 
opered  an  office  at  177  Montague  St..  Brooklyn, 
N.    Y.,    and    will    engage    in    an    engineering   and 


Misc. 


Total  costs  

Unit  cost  per  cu.  yd 

The  unit  cost  per  cubic  yard  for  the  month 
figures  .5.60  cts.,  but  the  unit  cost  given  for 
the  work  of  the  dredge  to  date  is  (17  cts. 


Teams 

Renewals 

and 

Ojiera- 

and 

men. 

tion. 

repairs. 

10 

20.^ 

241 

.16 

12 

2.62.") 

SS.S76 

$34.29 

$    727.39 

.$    838.81 

JOAii 

10.  SO 

1.7,") 

120.32 

.■OS.,-,1 

9.79 

0.3.". 

24.06 

$34.2il 

$1,188.40 

$1,003.78 

$0.0001  ■ 

$0.0306 

$0.0238 

$17,85 


$17.8,1 


Totals. 
4, in 

$i,'6l's,'34 

61.20 

122.117 

41.^.30 

24.41 

$2  244.32 
$0  0161 

Effect  of  Heavy  Rain  in  Culebra  Cut, 
Panama  Canal. — The  heavy  rain  of  May  11 
— -."17  inches — caused  considerable  inconve- 
nience in  Culebra  Cut  from  noon  of  that  day 
until  the  afternoon  of  the  day  following.  The 
drainage  ditch  at  the  south  end  of  the  cut. 
which  carries  water  through  the  culvert  under 
tile  old  P.  R,  R.  embankment  west  of  the 
locks  at  Pedro  ]\Iiguel.  so  that  it  may  flow 
around  the  lock  site,  broke  and  allowed  the 
water  to  empty  into  the  steam  shovel  cut 
which  is  being  made  to  provide  drainage 
through  the  center  wall  culvert  of  the  locks. 
.A  battery  of  two  10-in.  and  one  lo-in.  centrif- 
ngal  pumps,  which  had  been  installed  in  the 
new  drainage  ditch  to  take  care  of  such  water 
as  might  collect  from  rains,  was  flooded,  and 
the  pumps  w-ere  forced  to  suspend  temporarily. 
This  new  drainage  ditch  w'ill  be  subject  to 
similar  inundations  until  it  is  completed  to  the 
culvert  of  the  locks:  that  is,  until  the  water 
from  the  south  half  of  the  cut  may  drain 
through   the  locks  at   Pedro  Miguel.     .MI   the 


contracting   business.     AVitli   him    will   be  a.^soci- 
ated  Messrs.  J.   C.  Mcom  and  H.  P.   Moran. 

Mr.  George  H.  Maurice  has  been  appointed 
( ngineer  in  charge  of  llie  river  front  intercept- 
ing sewer  and  tlie  Paxlon  creek  impro\-ement  at 
Haiiisburg.  Pa.  It  is  expected  that  worli  will 
begin  on  the  latter  project  witliin  a  few  da>s. 

.Vnnouncement  is  made  of  the  resignation  of 
Mr.  Heniy  C.  Adams,  head  of  the  Division  of 
Statistics  and  .Accounts  of  the  Interstate  Com- 
nierce  Commission.  He  is  succeeded  by  Mr. 
Ch.as.   A.   Lutz,  now  chief  examiner  of  accounts. 

Mr.  Daniel  H.  Newton,  a  prominent  contractor 
of  Holyoke.  Mass..  died  in  Brookline.  Mass..  on 
May  19.  He  was  the  founder  and  head  of  tlie 
flrni  of  D.  H.  &  .1.  C.  Newton,  builders  of  nuny 
manufacturing  plants  in  western  Massacliusetts. 
and  was  also  organizer  and  president  of  tlie 
llu(>s:i"  Tunnel  &   Wilmington  E.   R. 

i\lr-  l-:dward  W.  Beniis  has  been  engaged  hy 
tlic  I  it\  nf  Toledo,  Ohio,  to  make  an  appraisal 
of  lln-  Toledo  street  railways.  The  appraisal  is 
1"  b"  niadi-  in  connection  with  a  renewal  of  tlie 
fraiicliise.  Mr,  Bemis  was  formerly  deputy 
cumini.ssioner  of  the  Department  of  Gas.  Water 
Sujiiily  and  Electricity,  of  New  York  City, 

Ml-.  R.  W,  Creuzbaur.  formerly  Consulting 
Kn^;iii.er  of  Pulilic  Works  of  Brooklyn,  N,  Y., 
has  (ipeiicd  offices  at  30  Church  St..  New  York 
Cil>.  He  will  enga,ge  in  ronsuiting  practice  in 
matters  involving  preliniinar_\-  study,  design,  coii- 


striK.'tion  and  operation  of  engineering  utilities, 
and  in  expert  work  in  litigation  requiring  knowl- 
edge of  construction  and  interpretation  of  con- 
tracts. 

Mr.  Charles  C.  Moore  has  been  chosen  the 
executive  head  of  the  Panama-Pacific  Interna- 
tional Exposition,  to  be  held  in  San  Francisco 
In  1915.  Mr.  Moore  is  head  of  the  engineering 
and  contracting  firm  of  C,  C.  Moore  &  Co.,  of 
that  citi'.  He  will  be  responsible  for  every  detail 
of  the  exposition,  .and  will  have  the  appointment 
of  all  offlcers  and  department  heads,  who  will  be 
directly   responsible  to  him, 

Mr.  W.  r.  Parmlcy  and  Mr.  E.  S.  Nethercut 
have  formed  .a  partnership  as  consulting  engi- 
neers under  tlie  firm  name  of  Parmley  &  Neth- 
ercut. They  will  give  attention  to  the  design, 
construction  and  manufacture  of  reinforced  con- 
crete sewers  and  other  structures.  Offices  will 
be  maintained  at  45  East  17th  St.,  New  York 
City,  and  in  the  Monadnock  Block,  Chicago.  The 
New  Yorli  office  will  be  in  charge  of  Mr.  Parm- 
ley, while  Mr.  Nethercut  will  have  charge  of  the 
Chicago  office. 


Catalogs  Worth   Having. 

Engineers  and  contractors  should  have  on 
file  the  latest  catalogs  of  machines,  tools  and 
supplies  that  they  use.  In  sending  for  cata- 
logs reviewed  or  advertised  in  this  paper,  you 
will  confer  a  favor  on  us  if  you  will  write  di- 
rectly to  the  advertisers  and  state  that  you 
saw  the  catalog  mentioned  in  Engineering 
CoNTR.\CTiNC,  If  you  are  in  the  market  for 
tools,  machinery  or  supplies,  tell  us  and  we 
will  notify  promptly  the  leading  manufac- 
turers. 

Silica  Building  Brick  and  Stone. — Paper.  6x9 
ins,.  32  pp.  The  National  Sand-Lime  Brick  & 
Machinery  Co.,  90  West  St.,  New  York. 

This  book  gives  the  history  and  process  of 
manufacture  of  silica  building  brick  and  stone, 
a  material  recently  introduced  from  Germany. 
Tlie  object  of  the  booiv  is  to  interest  persons  in 
estalilishing  plants  for  the  manufacture  of  this 
material.      Illustrated. 

Universal  Cement. — Paper.  6x9  Ins.,  16  pp. 
The  Universal  Portland  Cement  Co.,  Chicago- 
Pittsburg. 

Tills  bulletin  is  devoted  to  the  use  of  Univer- 
sal cement  in  tlie  state  of  Ohio,  and  illustrates 
a  number  of  liuildings  where  this  material  has 
been  useil. 

Conneaut  Shovels. — Paper,  5%ix8"'s  ins.,  12  pp. 
Conneaut   Shovel   Co.,   Conneaut,   Ohio. 

This  catalog  describes  the  special  features  of 
tills  make  of  shovels  and  their  manufacture.  It 
contains  illustrations,  sizes  and  prices  of  shovels 
uf   twelve   different   types. 


Hy-Rib. — Paper. 
Concrete  Steel  Co.. 


i%x'%   ins..   104  pp. 
Detroit.  Mich. 


Trussed 


This  is  a  complete  description  of  this  metal, 
its  application  to  roofs,  floors,  walls,  conduits, 
etc.  Designs  showing  details  of  construction  w-ith 
Hy-Rib  are  given;  also  illustrations  showing 
how  the  construction  work  is  carried  on.  Ta- 
llies   of   safe   loads    are   given, 

Doud  Clam  Shell  Buckets.— Folder,  5%x7  Ins., 
fi  pp.  Arthur  N.  Doud  Engineering  Co.,  6,20 
Punham   Ave..   Cleveland,   O. 

This  is  a  description  of  a  clam  shell  bucket 
lesigned  to  meet  the  demand  for  satisfactory 
)Vork  in  all  classes  of  material.  A  table  of  di- 
mensions is   given.     Illustrated. 

Disc  Grader. — Paper,  3%x6i4  ins..  16  pp.  Disc 
Grader  &  Plow  Co.,  709  Andrus  Bldg.,  Minneap- 
olis,  Minn. 

This  little  booklet  contains  an  illustrated  de- 
scription of  the  rotary  disc  plow  attachment  for 
elevating  graders.  Illustrations  of  the  discs  and 
roll  bearing  parts  and  practical  points  for  ele- 
vating grader  users  are  given. 

Collapsible  Forms. — Paper.  6x9  Ins..  32  pp. 
Concrett   Form  &  Engine  Co.,  Detroit,  Mich. 

This  catalog  contains  an  illustrated  descrip- 
tion of  a  metal  collapsible  form  for  building  road 
culverts  and  other  classes  of  concrete  conduits. 
The  operations  are  described  in  detail  and  esti- 
mates on  the  complete  costs  of  building  culverts 
of   various   sizes   are   given. 

Profile  Plan  Paper. — Circular,  5%x8J4  ins.,  1  p. 
Keuffel-Esser  Co.,  127  Fulton  St.,  New  York. 

This  is  a  new  page  for  the  company's  regular 
catalog  which  illustrates  and  describes  the  pro- 
file plan  paper.  The  profile  ruling  with  its  mar- 
gin is  only  half  the  width  of  the  imper,  the 
other  half  being  left  blank  for  skctcliing  dif- 
ficult cuts,  fills,  etc..  and  for  explanatory  notes 
so  lliat  the  combin.ation  is  effective  for  ready 
reference.     Sizes  and  prices  are  given. 

New    York-Port    Huron     Road    Roller. — Paper, 

4t«xlO     Ins..     32     pp.       Port     Huron     l-lngine     & 
Tliresher  Co.,    Port  Huron,   Mich, 

This  catalog  introduces  the  New  York  Road 
Roller  recently  acquired  by  the  Port  Huron 
Co,  It  illustrates  and  describes  the  roller  and 
its  parts  in  detail. 
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\'ery     little     appears     to 

The    Doings     liavc  been  doing  during  the 

_£  past    week    in    the    way    of 

the     Week       '^''  '""'"?  "'  '^'■^'  "''™\'' 
iiic      vv  i-viv.      construction    contracts.      A 

number  of  good  sized  con- 
tracts, however,  have  been  let  in  the  past 
few  days,  among  them  being  the  following : 
Robert  Sherer  &  Co..  Los  Angeles,  Cal..  for 
the  extension  of  the  Burbank  line  of  the  Pa- 
cific Electric  Ry.  Co.,  for  a  distance  of  about 
four  miles;  James  S.  Orman.  Greeley.  Colo., 
for  12  miles  of  line  for  the  Denver,  Laramie 
&  Western  R.  R.,  from  the  present  terminus 
four  miles  northwest  of  Greeley  toward  Sever- 
ence:  W.  J.  Oliver  &  Co..  Kno.xville,  Tenn.. 
for  the  construction  of  the  line  of  the  Char- 
lotte Rapid  Transit  Co.,  Charlotte,  M.  C. ; 
James  McGraw  Co.,  .•\rcade  Bldg.,  Philadel- 
phia, Pa.,  at  about  $170,000  for  constructing 
masonry  walls  and  abutments  between  Tren- 
ton .\v'e.  and  Richmond  St..  Philadelphia,  on 
the  Richmond  Brancii  of  the  Pl)iladelphia  & 
Reading  Rv. ;  American  Bridge  Co.,  Pennsyl- 
vania Bldg.,  Philadelphia,  at  about  $2u4,i"l0, 
for  liridge?  over  .Aramingo,  Belgrade  and 
Thompson  Sts.  on  the  Richmond  Branch  of 
the  Philadelphia  &  Reading  Ry. ;  P.  T.  Mr- 
Court  &  Co.,  -tiiT  S.  Main  St..  .\kron.  (I.,  for 
the  4ii  mile  steam  line  of  the  Akron,  Cantor; 
Yonngstown  Ry. :  Kcy.^tone  State  Construc- 
tion Co.,  704  Pennsylvania  Bldg.,  Philadelphia. 
Pa.,  for  work  on  the  Norristown  Branch  of 
the  Philadelphia  &  Western  R.  R..  this  con- 
tract including  ioO.'M)  cu.  yds.  earth  excava- 
tion. 100.000  cu.  yds.  rock  excavation,  and 
20,0(10  cu.  yds.  concrt  e  masi'nry. 

.\  good  piece  of  railroad  construction  work 
in  New  Rngland  wl'.ich  will  probably  come 
up  soon,  is  Uie  buildin.e  of  the  .-Mlegash  ex- 
tension of  the  Bangor  &  .-\roostook_  R.  R. 
Location  surveys  for  this  extension,  l.")7  miles, 
from  West  Seboois,  .Me.,  to  St.  Francis  have 
been  made.  The  line  is  very  favorable  for 
grades  and  for  traffic,  and  will  doubtless  lie 
built  soon. 

Several  important  road  construction  con- 
tracts are  now  lieing  advertised.  The 
\'ew  York  State  Commission  of  High- 
ways is  calling  for  bids  on  -Ml  con- 
tracts for  state  highway  work.  Bids  on  20 
of  these  contracts  tire  to  be  opened  on  June 
12;  bids  on  the  remainder  will  be  opened  June 
14.  Bids  are  being  asked  the  Robertson 
County  Pike  Commission,  Springfield.  Tenn., 
for  grading,  ditching  and  macadamizing 
about  -50  miles  of  public  roads  in  Robertson 
County,  Tenn. 

The  biggest  sewer  job  of  the  past  few  days 
til  pears  t'>  ''tive  been  the  one  at  Seattle.  Wash. 
Bids  were  opened  May  10  by  that  city_  for 
constructing  the  interliay  section  of  the  North 
Trunk  sewer.  The  Colson  Construction  Co.. 
at  about  $02-5,000,  was  the  low  bidder. 

Bids  were  opened  May  23  by  the  Board  of 
Water  Supply  of  New  York  City  for  tlie  com- 
pletion of  the  Hudson  Spihon,  a  deep  pressure 
tunnel  in  rock  14  ft.  inside  diameter,  extending 
under  the  Hudson  river  about  1,100  ft.  below 
the  water  surface,  with  two  shafts,  :3,022  ft. 
apart  on  the  opposite  shores  between  Storm 
King  and  Breakneck  Mts.,  in  the  towns  of 
Cornwall  and  Fishkill.  .\nthonv  C.  Douglass. 
;■  Rector  St.,  New  York,  at  $l,i:i2,:W.3,  was  the 
low-  bidder. 

In  the  way  of  drainage  work  the  largest  con- 
tract let  recently  appears  to  have  been  the  one 
for  the  construction  of  the  main  canal  and 
laterals  for  Drainage  District  No.  3,  at  Carroll- 
ton,  Mo.  The  contract  for  the  inain  ditch  was 
let  to  R.  B.  Gordon  Co..  Celina.  O.,  at  7.4  cts. 
per  cu.  vd.  The  contract  for  the  laterals  was 
let  to  yi.  J.  Hanawalt,  Monticello.  Ind..  at  8.73 


cts.  per  cu.  yd.  The  work  calls  for  cutting 
bends  and  straightening  water  course.  Bot- 
tom width  main  canal.  40-.")O  and  00  ft. ;  later- 
als, 12  to  20  ft. ;  side  slopes,  l-I  ;  cutting,  12 
to  18  ft.  deep;  1,710, 000  cu.  yds.  in  main  canal 
and  28(3,000  cu.  yds.  in  laterals. 

Bids  are  now  being  asked  by  the  city  of 
Houston,  Tex.,  for  the  construction  of  a  large 
reinforced  concrete  viaduct  over  the  Houston 
Ship  Canal.  The  structure  will  lie  l.(>-"iO  ft. 
long  and  60  ft.  wide. 


.■\    few    years    ago,    when 

automobiles  came  into  gen- 

Automobile       eral    use    and    the    old    type 

and    Macadam  "^  "r-'^-}'^^"^  i-^^'ads  began  to 

.p        ,  'j,o  to  jiieces,  road  engmeers 

Koads.  ^^.^.j.^.    ^^|jj.|^    ,Q    ascribe    the 

deteriiiration  to  this  new 
form  of  iraFlic.  While  tliere  is  no  doubt  that 
the  automol)ilc  plti>  s  .-m  important  part  in  the 
destruction  of  the  fid  water  bound  type  of 
macadam,  it  is  not  so  much  the  mtichine  itself 
that  causes  the  damage  as  the  gretitly  increased 
traffic  resulting  from  its  use.  Where  a  few 
years  ti.go  2o  teams  passed  over  a  road  each 
day,  now  ten  times  that  number  of  automo- 
biles pass.  This  point  was  well  brought  out 
by  Mr.  S.  D.  Fisher,  road  engineer  of  -\lk- 
gheny  county,  Pennsylv.-inia.  in  .i  paper  pre- 
sented earlv  this  month  liefore  the  I-'iisjineers' 
Society  of  Western  Pi  nnsylvani.i.  In  the 
course  of  bis  paper  Mr.  Fisher  sttiterl : 

While  in  a  great  mea.siire  we  may  lay  tlie 
111. one  of  the  deterioration  of  macadam  road.s  to 
tlie  automoliilp.  it  may  lie  well  to  remember 
one  point  in  pailielilai  that  it  i.s  not  so  much 
(he  automohili-  it.-ielf  tliat  is  tlie  cause  of  the 
deterioration  of  our  madways,  a.s  it  is  the  fai-t 
that  where  one  niaTi  l.'i  years  ago  would  own  a 
pair  of  hor.se.s  for  pleasure,  ten  men  to-day  own 
aiitomoliiles;  where  a  family  .several  years  ago 
having  a  team  and  carriage  would  use  that  ve- 
hicle for  pleasure,  driving  probably  onee  or 
twice  a  weeU,  l.'i  out  of  the  20  automobile  own- 
ers to-day  U.SI'  thi/ir  \'eliielos  20  days  out  of 
every  month  during  what  we  might  term  the 
season  of  good  roads,  .^o  it  is  not  altogether 
the  automoliile  .is  niudi  as  it  is  tlie  increase  in 
traffic  over  mii  lo.ids  that  is  the  cause  of  this 
deterioration  In  siirli  a  great  extent  of  uliat  ii 
was    a    few    yi-ars   ago. 


The       monuments       used 
many   years    ago    under    the 
Finding     Old    C.    S.    surveys     of     pulilic 
Survey  '■""'"     ^"^     townships     -and 

•'  sections      were      either      nt 

Marks.  stone    or    wood     and      were 

witnessed  by  niouinK  or 
bearing  free^.  I  be  ^tonc  montiment-  would 
of  course  reui.iiii  for  a  long  time,  but  the 
stakes  would  snon  practically  disappctir.  How- 
ever, these  government  corners  could  S(une- 
limes  be  loctited  liy  exctivatiiig  and  examining 
the  location  carefully.  Sliaving  off  the  ground 
with  a  sp.-ide.  tlie  lirst  thing  that  would  be 
noticed  would  lie  ,i  vpin  of  different  cobired 
earth.  Digging  down  further  pieces  of  wood 
and  bark  might  lie  fiunid,  ;ind  digging  still 
further  the  points  of  the  survey  stakes  might 
be  found,  ("orner  stakes  have  been  located  in 
this  way  ni.iii>'  times.  It  is,  however,  an  en- 
tirely different  matter  to  find  ax  mtirks  on  a 
corner  tree  .after  the  tree  is  entirely  gone. 
Such  an  instance  is  dcscrilied  by  a  corre- 
spondent in  a  recent  issue  of  the  Engineering 
News.  In  b'^7(i  an  old  county  surveyor  of 
Huntingdon  Connlv,  Pennsylvania,  was  em- 
ployed in  running  the  lines  of  an  old  furnace 
property,  and  incidentally  in  :i  bunt  for  land 
marks  scattered  over  some  2o,noo  ticres  uf 
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mountain  land  in  Blair  and  Huntingdon  coun- 
ties. The  call  for  one  important  corner  was 
for  a  "jack  pine"  tree.  The  measures  after 
certain  corrections  located  the  spot  within '-50 
ft-  or  so  in  a  bit  of  woodland-  No  pine  of 
any  kind  was  there.  The  surveyor  who  had 
been  "ranging"  like  a  hound  off  the  trail,  sud- 
denly stopped  and  called  attention  to  a  long, 
narrow  strip  of  ground  where  there  was 
enough  difference  in  the  character  of  the 
growth  on  the  forest  floor  to  show  that  once  a 
fallen  tree  had  rotten  away  there.  Starting  3 
or  4  ft.  from  what  had  probably  been  the  butt 
of  the  fallen  tree,  he  began  to  poke  around  in 
the  thick  mold,  and  after  a  bit  drew  out  what 
looked  like  a  pine  knot,  but  which  turned  out 
to  be  a  piece  of  pine  covered  with  resin.  In 
this  wood  was  a  distinct  ax  mark.  Hunting 
on  he  found  at  about  18  ins.  and  36  ins.  re- 
spectively, farther  tilong  this  streak,  two  pieces, 
and  no  more,  exactly  similar  "pine  knots," 
e.icb  with  the  same  distinct  ax  mark.  He  had 
truly  found  the  ax  marks  in  a  tree  after  the 
tree  itself  was  entirely  gone.  The  "fat"  resin- 
ous "jack  pine"  had  healed  its  ax  wounds  with 
resin  and  left  an  almost  indestructible  monu- 
ment for  the  skill  of  the  old  surveyor  to  un- 
cover. 


Muskogee  is  to  have  a  new 
interurban     line,     and     fol- 
Driving    the      low-ing  the  precedent  estab- 
Golden  bshcd    by    other    Oklahoma 

„    .,  towns    of    doing    something 

bpike.  ,,|,f   j,f   f],^.  ordinary,  intro- 

duced an  innovation  in  the 
celebrtition  for  the  commencement  of  the 
work.  The  golden  spike  was  driven  in  a 
manner  befitting  the  occasion,  and  the  first 
speaker  began  his  oration.  In  the  meantime 
the  trtick  layers  began  to  lay  the  track.  By 
the  time  the  first  speaker  had  completed  his 
speech  the  track  had  been  advanced  600  ft. 
The  crowd  moved  up  to  the  track  layers  and 
another  orator  be.gan  to  orate.  Before  he  had 
finished  several  hundred  feet  of  track  had 
been  laid  and  the  crowd  again  moved  up.  An- 
other speech  w-as  delivered,  the  band  played, 
and  the  track  laying  went  on,  the  crowd  trail- 
ing along  behind.  In  this  way,  regaled  by 
speeches  and  musical  selections,  our  corre- 
spondent would  have  us  believe,  the  vast  coil- 
course  trailed  along  over  the  bounding  prairie, 
vainly  endeavoring  to  keep  up  with  a  gang  of 
track  Livers  ftisi  vanishing  in  the  distance. 


The  "get  together"  road 
liuilding  idea,  exemplified 
Co-operative  '"  ,^ansas  by  the  builditig 
T->  ,  V,  -1  1-  of  .380  miles  of  dirt  road  m 
Road  Building.,,  jjn^,^.  ^gy  g^d  jn  Ne- 
braska by  the  building  of 
20  miles  of  road  in  a  day, 
has  t.-iken  a  firm  hold  in  Tennessee.  In  that 
state  a  movement  is  well  advanced  for  the  co- 
operative building  of  a  road  from  Memphis, 
Tenn..  to  Bristol.  Tenn.,  a  distance  of  -542 
miles,  in  two  days.  The  movement  had  its  in- 
ception with  the  organization  of  the  Memphis- 
to-Bristol  Highway  Association.  The  first 
efforts  of  the  association  were  to  bring  the 
people  up  to  the  point  where  they  wanted 
better  roads,  and  to  see  that  it  was  to  their 
tidvantage  to  join  heartily  in  a  co-operative 
movement  to  build  the  highway  from  one  end 
of  the  st.ate  to  the  other.  This  was  easily  done 
and  sub  associations,  each  affiliating  with  the 
mtiin  stale  association,  were  organized  in  42 
counties.  These  county  organizations  wentto 
work  to  get  men  to  sign  a  blank  to  either  give 
two  days  or  more  time  on  the  road,  to  give 
mmicN     or    material,    to    furnish    wagons    and 
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tiains,  to  give  right  of  way  tliroui>li  their 
farms  or  to  give  free  access  to  gravel  pits.  At 
the  present  time  the  association  has  the  signa- 
tures of  32,St>4  men  who  will,  in  some  way,  aid 
ill  building  the  road.  Of  this  number  over 
;1l',o00  men,  witli  more  than  t),000  teams,  liave 
agreed  to  work   for  two  days  in  buiUliiiK  the 


road.     Ill  addition,  over  $130,000  has  been  sub-  will    refuse    to    iii.ike    this    appropriation,    the 

scribed  by  inilividuals  and  organizations,  to  be  association  has  decided  to  raise  the  $15,000  by 

used   in   various  couniies  along  this   propose<i  public  subscriptions  with  a  view  to  having  the 

road.      It    was    intended    to    make   the    survey  survey   completed  in  June.     It   is   intended  to 

^luring  May,  and  the  stale  of  Tennessee  was  build  the  road   on   Aug.   14  and  15,  and  it  is 

asked  to  appropriate  $15,000  for  this  purpose.  exi)ected  by  that  time  that  at  least  50,000  men 

.\s   there   is   a   possibility   that    the   legislature  will  have  become  interested  in  the  movement. 


RAILWAYS,     STEAM      AND      ELECTRIC 


Alabama. 

Right  of  way  is  now  being  secured  for  the 
proposed  railroad  up  the  Cahaba  valley  from 
Selma  to  the  Binuingham  district.  As  soon 
as  this  feature  of  the  work  has  been  com- 
pleted other  steps  toward  the  building  of  the 
projected  railroad  will  be  gone  into,  and  it 
is  expected  that  the  actual  work  of  construc- 
tion will  be  started  during  the  coming  fall 
months.  Ernest  Lamar.  Selma,  .-Ma.,  is  the 
promotor. 

Arizona. 

The  Santa  Fe  system  has  planned  to  con- 
struct a  new  wye  track  at  mile  post  748  at 
an  estimated  cost  of  $10,000.  The  Santa  Fe 
system  will  expend  in  the  near  future  $70,000 
to  cover  the  cost  of  new  machinery  to  be  in- 
stalled in  the  various  shops.  This  is  exclusive 
of  the  cost  of  electric  interlocking  plants  to 
be  installed  at  .-Vrgcntine.  Kan.,  and  between 
Camden  Junction  and  Hardin,  Mo.,  at  a  cost 
of  $50,000,  for  which  an  appropriation  has  been 
luade. 

California. 

®Tbe  San  Pedro.  'Los  Angeles  &  Salt  Lake 
R.  R.  has  awarded  the  grading  contract  for 
the  completion  of  the  branch  to  St.  Thomas. 
22  miles  in  length,  to  the  Utah  Construction 
Co.,  Ogden,  Utah. 

®The  contract  for  switches,  frogs,  lish 
plates,  track  specials,  etc.,  for  the  Geary  St. 
Municipal  street  railway  at  San  Francisco  has 
been  let  to  the  Pennsylvania  Steel  Works,  at 
$45,713.  Construction  work  on  the  roadbed 
of  the  road  will  probably  be  commenced  next 
month.  It  is  likely  that  the  work  will  be  done 
by    force    account. 

®Robert  Sherer  &  Co.,  Los  Angeles.  Cal.. 
have  been  aw-arded  a  contract  by  the  Pacific 
Electric  Ry.  Co.  for  the  extension  of  the 
Burbank  line  from  .Arden  Av.,  Glendale,  to 
the  city  limits  of  Burbank,  a  distance  of  about 
four  miles. 

The  Santa  Fe  system  has  planned  to  spend 
Sll.OOO  to  protect  its  tracks  along  the  Colo- 
rado River,  near  Needles.  The  company  has 
appropriated  $7..500  to  cover  construction  cost 
of  making  track  connections  with  the  Union 
and  Risdon  Iron  Works  at  San  Francisco. 
The  company  has  also  decided  to  install  an 
automobile  truck  service  with  the  Midwav 
Oil  Field. 

The  Los  .\ngeles  &  San  Fernando  Electric 
Ry.  Co.,  of  Los  Angeles,  recently  organized 
with  a  paid  up  capital  stock  of  $25,000,  pro- 
poses to  construct  an  electric  line  between 
Los  Angeles  and  San  Fernando,  through  Grif- 
fith Park,  a  distance  of  25  luiles,  by  the  most 
direct  route.  The  company,  whose  officers 
also  own  the  San  Fernando  Mission  Land  Co.. 
which  has  some  1.600  acres  in  the  vicinity  of 
San  Fernando,  plan  to  establish  a  townsite  of 
300  to  400  acres  adjoining  San  Fernando  on 
the  south.  It  is  expected  the  building  of  the 
new  electric  line,  which  is  first  to  be  con- 
structed between  Van  Nuys  and  San  Fer- 
nando, a  distance  of  4^3  miles,  will  promote 
the  rapid  settlement  of  the  ri'ih  San  Fer- 
nando  valley. 

.Advices  from  San  Jose  state  that  the  South- 
ern Pacific  Co.  is  planning  the  construction 
of  an  electric  railway  to  connect  that  city 
with  the  village  of  Hacienda  and  the  New 
.\hiiaden  quicksilver  mines. 

Mass  meeting  has  been  held  at  Ukiah  to 
discuss  the  matter  of  a  proposed  electric 
railroad  from  that  city  to  Lakeport  to  run  to 


the  various  sumnier  resorts  in  that  section. 
It  is  proposed  to  raise  $100,000  in  Ukiah  and 
a  like  sum  in  Lake  county,  with  the  idea 
that  outside  capital  will  furnish  the  remainder 
of  the  $400,000  necessary  to  construct  tlie 
road.  There  are  several  roads  projected  into 
Lake  county  at  present,  some  coming  from 
Hopland   and   other  places. 

The  Oakland  Traction  Co.  has  secured 
franchises  for  street  car  lines  on  1". 
Kith  St.  or  the  Boulevard  and  on  Mlh 
.\vc.  and  Hopkins  St.  at  Oakland.  The  first 
taps  a  territory  at  present  without  adequate 
car  service,  and  the  second  is  for  a  short  cut 
to  avoid  going  around  a  hill,  being  applied 
for  on  the  petition  of  the  residents  of  the 
neighborhood. 

The  Fresno,  Coalinga  &  Monterey  R.  R., 
projecting  the  construction  of  a  Hue  from 
Fresno  to  Monterey,  Cal.,  has  filed  deed  for 
li  miles  of  right  of  way.  Albert  .Albrecht, 
Fresno.   Cal.,  is  one  of  the  promoters. 

It  is  believed  that  the  Great  Northern  Ry. 
Co.  is  considering  the  construction  of  a  dou- 
I)le  track  from  Seattle  south  through  the  lum- 
ber regions  of  northern  California  to  San 
Francisco,  and   eventually  to  Los  .Angeles. 

^^'ork  has  been  started  for  the  North- 
western Pacific  R.  R.,  W.  C.  Edes,  San 
Francisco,  Cal.,  Chief  Engineer,  on  the  4,050- 
ft.  tunnel  necessary  to  complete  the  com- 
pany's line.  The  mountain  through  which 
the  tunnel  will  extend  is  about  half  w-ay  be- 
tween Willits  and  Shivley,  and  is  in  the 
southwestern  part  of  Trinity  county.  The 
Northwestern  Pacific  now  operates  to  Willits 
from  the  south  and  from  Eureka  toward  the 
south  operates  as  far  as  Shivley.  The  dis- 
tance unconstructed  is  approximately  150 
miles,  but  much  preliminary  work  has  been 
done,  and  it  is  probable  that  by  the  time  the 
tunnel  is  completed  conditions  will  be  such 
that  trains  will  be  operated  froin  San  Fran- 
cisco to  Eureka.  Every  effort  will  be  made 
to  complete  the  big  bore  in'  the  shortest  tiiue 
possible,  but  it  is  believed  that  the  time  esti- 
mated, a  year  and  a  half,  will  be  fully  re- 
quired  to   complete   the  work. 

The  Clear  Lake  R.  R.  Co.  has  been  incor- 
porated w'ith  headquarters  at  Lakeport,  Cal., 
and  the  following  board  of  directors  elected: 
L.  H.  Boggs,  S.  E.  Brooks,  M.  M.  Gopcovic, 
C.  M.  Hammond,  Euvelle  Howard,  H.  V. 
Keeling.  C.  C.  McMahon,  Joseph  Levy,  M.  S. 
Sayre.  Z.  T.  Spencer,  A.  H.  Spurr.  C.  R. 
Rankin  was  employed  to  make  the  permanent 
survey,  and  he  will  start  the  work  iinmedi- 
ately.  The  plan  is  to  build  a  standard  gage 
road  from  the  Northwestern  Pacific  at  or 
near  Hopland  to  Qear  Lake  at  Lakeport, 
with  branches  from  Lakeport  to  Upper  Lake 
and  Kelseyville.  The  Northwestern  Pacific 
has  agreed  to  take  bonds  to  the  amount  of  at 
least  $80,000,  payable  in  relaying  rails,  spikes 
and  other  hardware  at  market  rates.  The 
estimated  length  of  the  road  is  twenty-three 
miles :  branch  to  Upper  Lake,  eleven  miles ; 
branch  to  Kelsevville.  eight  miles.  The  cap- 
ital stock  is  $500,000,  divided  into  5,000  shares 
of  par  value  of  $100  each.  Eighty  thousand 
dollars  has  been  actually  subscribed  to  date 
by  some  300  subscribers.  The  largest  sub- 
scribers are:  C.  M.  Hammond,  Upper  Lake, 
$5,0011:  Mrs.  C  M.  Hammond,  Upper  Lake, 
$1,500:  Joseph  Levy,  Lakeport,  $5,000:  M.  M. 
Gopcevic,  Lakeport.  $5,000 :  S.  F.  Brookes, 
Hopland,  $5,000;  L.  H.  Boggs,  Kelsevville, 
$1,500;  M.  S.  Sayre,  Lakeport,  $1,000:  H.  V. 
Keeling.  Lakeport,  $1,000;  Z.  T.  Spencer, 
Lakeport,  $1,000. 


Colorado. 

®James  G.  Orman,  Greeley,  Colo.,  has  been 
awarded  the  contract  for  building  12  miles 
of  line  for  the  Denver,  Laramie  &  North- 
western R.  R.,  W.  D.  Hodge,  Chief  Engi- 
neer, Denver,  from  the  present  terminus  four 
miles  northwest  of  Greeley  toward  Severence. 
It  is  said  to  be  the  intention  of  the  railway 
to  continue  the  extension  at  least  to  Welling- 
ton this  year. 

The  Colorado  Interurban  Ry  Co.  has  filed 
its  articles  of  incorporation.  The  capital 
stock  is  $6,000,000,  and  it  is  proposed  to  build 
a  line  in  .\dams.  Weld,  Larimer,  Boulder  and 
Jefferson  counties  between  Denver,  Pierce, 
-■Vult,  Eaton,  Greeley,  Fort  Lupton,  Firestone, 
Longmont,  Idaho  Creek,  Fort  Collins  and  in- 
terurban points.  For  the  last  six  years  this 
company  has  been  doing  preliminary  work  in 
Weld  county,  and  it  is  said  it  is  now  ready 
to  make  its  grade.  The  plan  now  is  to  es- 
tablish a  direct  line  between  Greeley  and  Den- 
ver, but  later  branch  lines  may  be  built  and 
the  entire  farming  country  of  northern  Colo- 
rado embraced.  Denver  and  Eastern  capital, 
it  is  understood,  has  been  secured  to  push  the 
work  to  completion.  The  officers  of  the  com- 
pany are  Irving  Hale,  manager  of  the  General 
Electric  Co.,  president;  Eben  N.  Reaser,  Den- 
ver, first  vice  president ;  D.  E.  V'oung,  second 
vice  president ;  O.  S.  Storrs,  secretary ;  E.  E. 
.\rmour.   treasurer. 

The  Chicago,  Burlington  &  Quincy  R.  R. 
and  the  Colorado  &  Southern  Ry.  have  ap- 
plied to  the  City  Council  of  Denver  for  an 
extensive  trackage  way  into  the  heart  of  the 
city  through  Market  and  Walnut  Sts.  by  ask- 
ing the  city  for  a  revocable  permit  granting 
them  the  right  to  lay  standard  gage  tracks 
along  these  streets.  In  return  for  the  priv- 
ilege the  railroads  agree  to  pay  the  city  $50.- 
nOO  and  to  construct  a  storm  sewer  and  catch 
basins  on  Walnut  St.  to  cost  not  in  excess 
of  $113,750,  and  pay  special  improvement 
taxes  for  the  curbing,  grading  and  surfacing 
of  :\Iarket  St.  and  Walnut  St.  from  19th  to 
36th  Sts.  The  proposition  is  the  same  which 
lias  been  under  discussion  for  some  time,  the 
onlv  new  feature  being  the  flat  tender  of  $50,- 
OOo  to  the  city. 

The  Union  Pacific  Ry.  Co.  is  said  to  have 
steel  on  hand  for  the  construction  of  the 
Denver-Dodd  cutoff  crossing  southeastern 
Weld  County.  Colo.,  shortening  the  route 
from  Denver  to  Omaha  about  25  miles.  R.  L. 
Huntley.  Omaha.  Neb.,  is  Chief  Engineer  and 
-Assistant    General    Manager   of   the   company. 

Connecticut. 

It  is  understood  that  the  work  that  is  now^ 
being  done  by  the  Connecticut  Co.  of  Hart- 
ford, Conn.,  in  increasing  the  power  at  its 
power  stations  in  Buckland  and  Rockville  is 
the  first  step  towards  the  continuation  of  the 
lines  of  the  Connecticut  Co.  into  Palmer. 
Mass.  The  line  from  Rockville  to  Stafford 
Springs  is  over  a  route  that  the  Shaw  Co.  of 
Boston,  the  company  that  bou.ght  the  Hart- 
ford, !\Ianchester  &  Rockville  Tramway  Co. 
lines  and  later  sold  them  to  the  Connecticut 
Co.,  had  secured  a  charter  for.  The  increas- 
ing of  the  power  at  both  of  these  places,  it 
is  said,  will  be  sufficient,  with  the  aid  of  a  sub- 
station or  two,  to  furnish  sufficient  power 
from  Stafford  Springs,  the  present  end  of 
the   line,   into   Palmer.   Mass. 

Cuba. 

The  Matanzas  Terminal  R.  R.  Co.,  of  Cuba, 
has  filed  a  certificate  of  organization  at  the 
Department  of  State,  with  principal  offices  at 


•}•  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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Havana,  Cuba.  It  proposes  the  construction 
of  a  railroad  in  the  city  of  Matanzas  running 
across  the  rivers  San  Juan  and  Yumuri  to 
Fort  San   Severino. 

Georgia. 

Citizens  of  Cairn,  (ia.,  are  endeavoring  to 
have  the  Gulf  Line  Ry.  Iniild  a  line  to  that 
place.  \V.  T.  Har.^rett.  Sylvester,  Ga.,  is 
General    Superintendent. 

The  Board  of  Directors  of  the  Southern, 
D.  W.  Lum,  Chief  Engineer  Maintenance  of 
Way,  Washington,  D.  C.  has  authorized  the 
construction  of  32  miles  of  second  track  be- 
tween Atlanta  and  Gainesville,  Ga.  It  is  pro- 
posed to  continue  the  use  of  the  e.xisting 
track  from  Armour,  si.x  miles  north  of  At- 
lanta, to  Crosskeys,  a  distance  of  five  miles, 
as  a  single  track  gauntlet.  Double  track  will 
be  constructed  from  Crosskeys  to  Duluth,  a 
distance  of  15  miles.  From  Duluth  to  Su- 
wanee,  five  miles,  tlic  e.xisting  track  will  be 
operated  as  a  single  track  gauntlet,  and  17 
miles  of  double  track  will  be  built  from 
Suwanec  to  Oakwood.  Work  on  the  double 
track  is  to  be  begun  without  delay. 

Idaho. 

4'Bids  will  he  received  until  2  p.  m.,  June 
10,  by  V.  S,  Reclamation  Service,  Boise, 
Idaho,  at  the  offices  in  the  Shaw  Bldg.,  for 
constructing  roadbed  for  branch  railway  from 
Barberton  to  the  site  of  the  Arrowrock  Dam, 
between  Stations  -iril-'iT  and  874-00.  The 
work  involves  the  excavation  of  about  100,000 
cu.  yds.  of  earth  and  about  3o.0i.i0  cu.  yds.  of 
rock.  F.  E.  Weymouth  is  Supervising  Engi- 
neer. 

®The  contract  for  grading  for  the  construc- 
tion of  the  Central  Idaho  R.  R.  (Camas 
Prairie  Line)  of  the  Oregon  Short  Line  R.  R., 
from  Richfield  to  Taft,  Idaho.  58  miles,  has 
been  let  to  the  Utah  Construction  Co..  Ogden, 
Utah.  It  was  reported  that  this  contract  had 
been  awarded  to  Kilpatrick  Brothers  &  Col- 
lins. 

Condemnation  proceedings,  according  to  ad- 
vices from  Boise.  Idaho,  have  been  started 
for  sections  of  right  of  way  for  the  proposed 
railroad  to  be  constructed  by  the  Reclamation 
Service  from  Barberton  to  Arrow  Rock  Res- 
ervoir,   a    distance   of   17    miles. 

Illinois. 

®Mike  Conroy,  East  Alton,  III.,  has  taken 
200,00(1  cu.  yds.  of  machine  work  at  East  Al- 
ton. He  expects  to  ha\c  four  machines  on 
the  job  very  soon. 

The  Chicago  &  Joliet  R.  R.  Co.  has  been 
incorporated  in  Illinois,  with  general  offices 
at  Chicago,  111.,  an<l  capital  stock  of  $5,000, 
The  incorporators  are  J.  R.  Blackball,  Joliet, 
111. ;  H.  K.  Crafts,  George  M.  Stevens,  William 
B.  Stevens  and  Clayton  F.  Crafts,  Chicago.  111. 
The  object  of  the  company  is  to  get  a  charter 
empowering  it  to  remove  certain  parts  of  the 
Joliet  electric  system  from  the  streets  to  pri- 
vate property.  It  has  been  announced  that  the 
actual  construction  work  will  be  commenced 
shortly. 

The  Northern  Illinois  Industrial  Co.  has 
been  incorporated  with  a  capital  stock  of 
$.50,000  and  proposes  to  build  a  railroad  from 
North  Chicago  to  Waukegan.  The  principal 
office  will  be  at  Waukegan.  The  incorpora- 
tors and  first  board  of  directors  are:  C.  E. 
Sayler,  S.  Schwartz,  J.  P.  .Arthur.  Theodore 
H.  Dtirst,  M.  H.  Hussey  of  Waukegan  and 
John  .Sherwin,  James  T.  Hayes,  Dr.  L.  B.  Jol- 
ley,  M.  C.  Decker,  all  of  North  Chicago. 

The  Chicago,  Burlin.gton  &■  Ouincy  R.  R. 
is  to  erect  a  14-story  building  in  Chicago  to 
be  used  exclusively  by  the  railroad  for  office 
purposes.  It  will  be  erected  at  the  corner  of 
Jackson  Blvd.  and  Clinton  St.  and  will  cost, 
in  addition  to  the  ground,  $1,380,000.  The 
building  will  be  a  modern  fireproof  structure, 
14  stories  in  height,  and  will  have  2'/4  times 
the  amount  of  available  snace  that  is  now 
contained  in  the  companv's  present  building 
at  209  Adams  St. 

Preliminary  surveys  have  been  started  look- 
ing to  an  extension  of  the  Aledo  stub  of  the 
Rock  Island  Southern,  W.  W.  McCulIough, 
General  Manager.  Monmouth,  111.,  from  .Medo 
to   Buffals   Prairie,   several  miles  west. 


The  Chic.i.go,  Burlington  &  Quincy  R.  R. 
is  now  constructing  about  12  miles  of  second 
track  between  Beardstown  and  Concord. 
Work  is  now  under  way  with  company  force 
except  a  little  team  grading.  It  is  all  parallel 
and   inexpensive  work. 

The  Santa  Fe  system  has  planned  for  the 
following  improvements  in  the  near  future: 
Rearrangement  of  tracks  and  construction  of 
extensions  at  Pekin,  for  which  $12,500  has 
been  appropriated;  constructing  new  water 
line  at  Streator,  for  which  $1,800  has  been 
appropriated. 

Indiana. 

The  Cincinnati,  Madison  &  Western  Trac- 
tion Co.  of  Hanover,  Ind.,  is  reported  to  have 
received  bids  for  budding  a  projected  rail- 
way to  Connect  Hanover,  Madison,  Sco'tts- 
burg  and  Lexmgton.  The  line  will  be  about 
40  miles  long. 

The  Gary,  Hohart  &  ICastern  Traction  Co., 
which  was  pl.inning  to  let  construction  con- 
tracts this  month  for  a  5-mile  line  from 
Hobart  to  Broadway,  (jary,  Ind.,  has  been 
delayed  in  its  pl.ans  and  will  not  let  construc- 
tion contracts  uiuil  later.  J.  C.  Cavender, 
Hobart,   Ind,,   is   interested. 

Iowa. 

Citizens  of  Iowa  City  have  completed  the 
raising  of  $100,000  in  stock  subscriptions  for 
the  proposed  low.i  City- Davenport  interurban 
line. 

It  is  reported  tli:it  plans  and  specifications 
have  been  completed  for  the  construction  of 
the  proposed  new  Illinois  Central  R.  R.  Com- 
pany's new  depot  at  Waterloo,  la.  The  im- 
provement, it  is  estimated,  will  necessitate  an 
expenditure  of  $2ii,(iO(i.  F.  L.  Thompson,  Chi- 
cago,  111.,  is   Engineer   Bridges  and   Buildings. 

It  is  rumored  tli;it  farmers  of  Kimbalton, 
.A.udubon  Coniit\,  In.  have  raised  $30,o00  to 
purchase  17  miles  of  the  northern  section  of 
the  Atlantic  North  S:  South  Ry.  at  the  sale 
June  24.  First,  second  and  third  mortgage 
bonds  amounting  to  about  $14n,iiO0  are  also 
held  by  the  same  or.ganization. 

In  addition  to  the  subcontracts  awarded  bv 
MacArthnr  Bros,  Co.,  Chicago,  III,  to  J,  P. 
.\tkinson  &  Son,  (Imaha,  Neb.,  E.  H.  Wick- 
ham  &  Co.,  Council  BhiftV,  la.,  J.  C.  Dunn, 
Chicago,  111.,  and  Yale  &  Reagan.  Chicago, 
111.,  for  portions  of  the  Rock  Island  work  in 
Iowa,  as  mentioned  in  our  issues  of  May  10 
and  24,  E.  N.  Mathews  Co.,  Davis,  Okla.,'  has 
contracts  for  making  several  cuts  in  the  vi- 
cinity of  Chariton,  la.,  where  headcpiarters 
have  been  established.  The  largest  job  will 
be  the  cut  about  a  mile  northeast  of  Chariton. 
It  will  only  lie  1,400  ft.  long,  biU  will  be  be- 
tween 40  and  5(1  ft.  deep,  which  is  an  un- 
usually deep  cut  for  this  section  of  Iowa. 
.-\.t  least  1(10,0(10  en,  yds.  of  dirt  will  have  to 
be  moved  from  this  one  cut,  and  most  of  it 
will  have  to  be  hauled  to  the  White  Breast 
Creek  bottom.  Mathews  Co.  also  have  a 
contract  for  the  tw'o  deep  cuts  in  Chariton, 
one  north  and  one  south  of  the  Burlington 
tracks.  These  cuts  will  be  quite  deep  also, 
as  the  Rock  Island  tracks  must  be  about  25  ft. 
lower  than  the  Burlin.tston  tracks,  it  taking  at 
least  22  ft.  to  clear  ;i  high  box  car  with  a 
man  standing  on  it.  There  will  be  in  the 
neighborhood  of  45,0(ii.i  cu.  yds.  of  dirt  to  be 
moved  in  each  of  these  cuts.  Donald  Jeffrey, 
of  Delmar,  la.,  who  has  the  contract  for  a 
two-mile  ^tretch  north  of  Whitelire.ist  Creek, 
and  three  miles  north  of  Dallas,  li;is  four 
steam    shovels    ready   to   begin    work. 

.\ccordin,g  to  the  report  of  S.  R.  Ballard,  C. 
E.,  employed  to  make  a  valuation  of  the  de- 
funct line  of  the  Newton  &  Northwestern 
Ry.,  it  will  require  $70,000  to  place  the  road 
in  shape  to  operate  it  safely.  II.  W.  Martin, 
Newton,    la.,  is  interested. 

Foley  &  .Son.  .\namosa,  la.,  who  lia\e  been 
working  70  horses  and  a  steam  shovel  on  a 
railroad  construction  job  in  Wisconsin,  have 
completed  their  work  there  and  will,  it  is  un- 
derstood, move  onto  a  railroad  job  in  Can- 
ada. 

The  Waterloo,  Cedar  Falls  &  Northern  Ry. 
Co.  (electric)  T.  E.  Rust,  Chief  Engineer, 
Waterloo,  la,,  is   reported  as  taking  steps  for 


securing  the  right  of  way  for  an  interurban 
extension  from  Waterloo  to  Laporte  City.  It 
is  understood  that  this  extension  will  be  in 
operation  by  Jan.   1,   1912. 

Efforts  are  being  made  to  have  the  Chicago 
Great  Western  Ry.  build  a  line  from  New 
Hampton  to  Protivin  in  Howard  County.  A. 
H.   Markle,    New   Hampton,    la.,  is  interested, 

Kansas. 

Engineers  of  the  .-Xtchison,  Topeka  &  Santa 
Fe,  the  Chicago,  Rock  Island  &  Pacific,  St. 
Louis  &  San  I-Vancisco  and  the  Kansas  City, 
Mexico  &  Orient  Railroads  are  preparing 
field  plans  to  be  used  by  the  contractors  in 
ele\ating  the  tracks  through  the  city  of  Wich- 
ita, Kan.  Permission  has  been  granted  by 
the  State  to  the  recently  organized  Wichita 
Terminal  .Association  to  issue  $2,5(i0,000  in 
bonds  and  $l(i(l.(i00  in  stock  to  provide  funds 
for   the   work. 

The  .Santa  Fe  system  plans  on  making  the 
following  improvements  in  the  near  future: 
Changing  tracks  at  .\tchison,  estimated  cost 
$10,000  :  change  of  tracks  at  Winfield.  estimated 
cost  $12,000;  track  changes  at  .Strong  City, 
estimated  cost  $34,000;  and  installing  addi- 
tional  machinery  in   the   shops  at   Wellington. 

The  transportation  lines  in  Kansas  have 
signified  their  willingness  to  help  the  State 
Railroad  Commission  make  a  physical  valua- 
tion of  their  properties.  It  is  estimated  that  it 
will  require  at  least  18  months  to  make  this 
valuation.  Carl  W.  Witt,  Topeka.  Kan.,  is 
Engineer   of   the   State   Railroad    Commission. 

Promotion  work  is  now  under  way  for  the 
proposed  interurban  line  from  ]\Ieade  to 
Beaver,  mentioned  in  our  last  issue.  As  sur- 
veyed, the  road  will  run  due  south  from 
Meade,  along  the  Crooked  Creek  valley  to 
the  south  line  of  the  county,  crossing  the 
Cimarron  River  and  then  going  due  south  to 
Beaver.  The  new  road  will  be  about  40  miles 
long.  V.  Corp,  22  .Avenue  B  west,  Hutchin- 
son. Kan.,  has  been  engaded  to  promote  and 
build    the    road. 

The  .Atchison,  Topeka  &  Santa  Fe  Ry.  is 
reported  to  have  bought  the  Garden  City, 
Gulf  &  Northern,  a  line  running  from  Gar- 
den City  to  Scott  City  and  being  built  north- 
w.ird  from  the  latter  point.  The  line  is  now 
operating  40  miles  to  Scott  City  ami  by  July 
1  it  will  have  the  road  completed  to  Winona, 
on  the  Union  Pacific,  91  miles  north  of  Gar- 
den City.  It  is  said  that  when  this  is  done 
the  Santa  Fe  purposes  to  establish  two  new 
divisions,  one  at  Great  Bend  and  the  other 
at  Garden  City,  operating  trains  from  Great 
Bend  to  Winona  over  part  of  the  main  line 
and  the  Garden  City,  Cjulf  and  Northern  as 
if  it  were  a  separate  line. 

It  is  reported  that  one  of  the  first  improve- 
ments of  the  Missouri  Pacific  under  the  new 
management  will  be  the  double  tracking  of 
that  company's  line  Iietween  Kansas  City  and 
Le.'i\  enwortli 

Kentucky. 

The  Chicago,  Memphis  &  Gulf  Ry.,  men- 
tioned in  our  last  issue,  is  reported  as  being 
about  ready  to  let  contracts  for  the  extension 
of  the  line  northwardly  to  Clinton,  Ky.,  a  dis- 
tance of  15  miles,  and  connecting  with  the 
Mobile  &  Rhio  R.  R.  at  Stubbs,  Ky.  S,  G. 
I.atta,  Dyersburg,  Tcnn.,  is  President. 

The  Western  Kentucky  Electric  Rys.  Co., 
mentioned  in  our  last  issue,  has  opened  of- 
fices in  CTwensboro's  Banking  Co.'s  Bldg., 
Owensboro,  Ky.  The  company  plans  a  sys- 
tem of  railways  215  miles  long  connecting 
Owensboro  with  jioints  south  and  southeast. 
H.  V.  Wallace  .'v  Co.,  20!  De:irborn  St.,  Chi- 
cago, 111.,  will  ha\c  charge  of  the  engineering 
work. 

Thrasher  &  (iunter,  Knoxville,  Teiin.,  who 
have  been  boring  a  new  tmiiiel  for  the  Louis- 
ville &  Nashville  R.  R.  in  the  hill  south  of 
Covington,  have  pierced  the  hill  from  both 
sides  after  2%  months'  work.  The  length  of 
the  bore  is  1,154  ft.  The  new  tunnel,  a 
double-tracked  affair,  is  being  built  directly 
o\er  the  old  single-track  tunnel,  one  of  the 
oldest  on  the  road,  which  was  used  by  the 
old    Kentucky   Central    Road,   the   predecessor 


^  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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of  the  Knoxville  division  of  the  Louisville  & 
Nashville. 

Citizens  of  Bowling  Green  are  taking  .steps 
to  secure  the  construction  of  an  electric  rail- 
way from  that  city  to  Gallatin.  Tenn.,  to 
connect  with  the  proposed  line  from  the  lat- 
ter city  to  Nashville,  mentioned  in  our  last 
issue.  It  is  said  that  H.  II.  Mayherry,  Stahl- 
man  Bldg..  Nashville.  Tenn..  President  of  the 
proposed  Nashville-lrallatin  intcrurban.  has 
been  interested  in  the  proposed  new  line  from 
Bowling  Green. 

Conferences  have  been  held  between  offi- 
cials of  the  Louisville  &  Nashville  R.  R.  and 
the  Chesapeake  &  Ohio  R.  R..  and  it  is  re- 
ported that  radical  changes  are  contemplated 
in  the  original  plans  for  the  Covington,  Ky., 
station  and  the  present  arrangement  of  the 
railroad  entrances  into  the  city.  Both  roads 
for  some  time  have  been  contemplating  mak- 
ing extensive  improvements  in  the  road 
through  the  city,  .some  of  which  already  have 
been  started.  The  new  station  is  under  way 
and  work  on  the  improvement  in  the  L.  &  N. 
yards  is  progressing.  The  question  of  the 
elimination  of  the  grade  crossings  in  the  city 
has  been  under  consideration  for  some  time 
and  this  principally,  with  other  needed  rail- 
road improvements,  was  the  subject  of  the 
conference.  It  is  rumored  that  one  of  the 
chief  improvements  will  be  the  enlargement 
of  the  C.  &  O.  bridge  across  the  Ohio  River. 
It  is  said  that  the  wagon  roadway  will  be 
abolished  and  four  tracks  constructed  on  the 
bridge. 

Louisiana. 

Petition  has  been  i)reseiiled  to  the  C  ity 
Council  of  New  Iberia,  asking  tliat  a  special 
election  be  called  to  take  the  sense  of  the 
taxpayers  on  the  proposition  to  give  a  bonus 
of  $4-5,<1itO  to  the  Southwestern  Traction  & 
Power  Co.  of  New  Orleans  for  its  proposed 
line. 

Massachusetts. 

The  first  electric  locomotive  was  run 
through  the  Hoosac  tunnel  of  the  Boston  & 
Maine  R.  R.  on  May  18.  The  bill  permitting 
the  Berkshire  Street  Ry.  Co.  to  sell  power 
to  the  Boston  &  Maine  R.  R.  was  signed  by 
the  governor  on  May  18.  The  bill  having 
become  law,  electrically  hauled  trains  will  now 
be   operated   through   the   tunnel    regularly. 

Michigan. 

The  Detroit  &  Mackinac  Ry..  J.  D.  Hawks. 
General  Manager.  Detroit.  Mich.,  has  made 
surveys  for  a  change  of  line  which  will  cut 
out  two  large  curves  from  the  \'an  Eltan 
bridge  to  Cowley's  Cedar  yard 

Minnesota. 

Citizens  of  Barnesville,  Minn., "are  consid- 
ering the  proposition  of  bonding  to  raise  a 
bonus  to  induce  the  Chicago,  Milwaukee  & 
Puget  Sound  R.  R.  to  construct  the  branch 
surveyed  from  Hutchinson  to  Fargo,  N.  Dak., 
through  Barnesville,  instead  of  a  point  several 
miles  west,  as  now  planned. 

The  Interurban  Construction  Co..  of  Hast- 
ings. Minn.,  has  been  incorporated  with  a 
capital  stock  of  $100,000  and  proposes  to  con- 
struct and  operate  electric  railroads,  street 
railways,  interurban  lines,  telephone  and  tele- 
graph systems.  It  is  understood  that  this 
company  will  build  the  new  Lake  Pepin  elec- 
tric line  to  Hastings  and  possibly  farther. 
The  articles  of  incorporation  for  $100,000  con- 
stitute the  preliminary  step  in  the  work.  The 
incorporators  are  Otto  .\ckerman  and  Sen- 
ator Albert  Schaller  of  Hastings.  A.  T.  Steb- 
bins  of  Rochester,  Edward  Feldhauser  of  St. 
Paul  and   Foster  B.   Seager  of  Cannon  Falls. 

The  engineers  who  made  a  survey  for  the 
proposed  electric  railway  between  Mankato 
and  St.  Peter  have  completed  their  report, 
showing  that  the  cost  of  the  road  will  be 
$.3.50,000.  The  mileage  would  be  10.87.  The 
most  expensive  part  of  the  construction  would 
be  where  the  line  crosses  a  large  swamp  be- 
tween Mankato  and  Kasota  and  where  it 
crosses  the  Minnesota  River  between  Kasota 
and  St.  Peter.  It  is  reported  that  J.  J.  Cum- 
mings  of  Chicago  may  take  an  interest  in 
the    Mankato.  street    railway    company    as    a 


preliminary  to   having   the   company   back   the 
enterprise  with  a  bond  issue,  as  it  is  author 
ized  under  its  charter  to  issue  $400,000  bonds 

Mississippi. 

Steps  are  beini;  taken  at  (.ullport.  Miss.,  to 
organize  a  termuial  corporation  with  a  view 
to  securing  the  building  of  another  railroad 
into  the  city.  A  connuittec  has  been  appoint- 
ed to  confer  with  the  railroad  authorities,  es- 
pecially the  management  of  the  Gulf  and  Sliip 
Island  R.  R,,  touching  the  proposition  of 
building  a  road  from  Gulfport  to  Baton 
Rouge,  La. ;  also  the  railroad  authorities  on 
the  west  side  of  the  Mississippi  River,  and 
arrange  preliminaries  for  the  surveying  a 
right  of  way,  and  as  to  obtaining  a  charter, 
anil  to  report  in  ten  days.  The  committee  will 
confer  with  Baton  Rouge  and  Hannnond 
Road,  the  Queen  &  Crescent  and  Great 
Northern  Roads.  W.  G.  Evans,  Gulfport, 
Miss.,  is  interested. 

Missouri. 

Plans  arc  reported  under  consideration  for 
the  extension  of  the  Clarinda  &  Southwestern 
electric  line  to  Savannah,  through  Tarkio, 
Graham  and  Fillmore.  A.  C.  Snyder,  Graham, 
is   interested. 

The  Missouri  Pacific  Ry.  has  made  financ- 
ing arrangements  which  will  provide  the  com- 
pany with  $23,000,000.  This  means  that,' after 
paying  off  the  company's  floating  debt,  there 
will  remain  $1-5,000,000  to  spend  for  improve- 
ments. At  the  meeting  of  the  Board  of 
Directors  in  New  York,  at  which  the  financ- 
ing arrangements  were  made,  Mr.  E.  J.  Pear- 
son of  Seattle.  Chief  Engineer  of  the  Chicago. 
Milwaukee  &  Puget  Sound  R.  R.,  was  elected 
first  vice  president,  in  charge  of  operation  of 
the  Missouri  Pacific-Iron  Mountain,  with 
headquarters  in  St.  Louis,  effective  June  I. 
Mr.  E.  F.  Mitchell,  heretofore  Chief  Engineer 
of  Construction  of  the  M.  P.,  was  appointed 
Chief  Engineer,  the  former  position  being 
abolished. 

Montana. 

It  is  understood  in  Bozeman.  Mont.,  that 
the  Northern  Pacific  R.  R.  is  to  apply  to  the 
city  officials  for  permission  to  cross  Broadway 
at  a  point  north  of  Main  St.,  completing  the 
right  of  way  and  permitting  the  construction 
(jf  a  line  to  their  property  on  Main  St..  the 
proposed   site   for   the   new   depot. 

Steps  are  being  taken  by  business  men  of 
(ilendive,  Mont.,  to  induce'  the  Northern  Pa- 
cific Co.  to  complete  the  construction  of  the 
Missouri  River  Railroad  from  Glendive  to 
.Sidney.  The  line  is  known  as  the  Lower  Val- 
ley Road.  A.  H.  Phillips,  Glendive,  M.mt., 
is  interested   in  the  movement. 

-Articles  of  incorporation  have  been  filed  with 
the  County  Clerk  and  Recorder  at  Choteau, 
Mont.,  for  the  Choteau  &  Great  Falls  Rv.  Co.. 
with  a  capital  stock  of  $100,000.  The  com- 
pany proposes  the  construction  of  a  standard 
gage  line  between  Great  Falls  and  Choteau, 
Mont.,  and  it  is  hoped  to  have  preliminar\ 
matters  advanced  sufficiently  to  let  contracts 
about  the  first  of  .\ugust.  The  incorporators 
are  Wm.  F.  Rieckhofj.  Wm.  Hutcheson,  Bar- 
ret Klay,  C.  D.  Van  Osterhoup,  'W.  S.  Short 
and  John  Hosiers,  all  of  Orange  City,  la.  : 
also  George  E.  Bowers.  Phil  I.  Cole  and  I. 
E.  Malmin,  of  Choteau. 

Engineers  of  the  Great  Northern  R.  R.  are 
reported  to  be  making  a  survev  for  a  branch 
line  of  the  Billings  &  Northern  R.  R.  (Hill 
System )     from    Moccasin    to    Lewistown. 

Nevada. 

®The  Utah  Construction  Co.,  San  Fran- 
cisco, Cal.,  has  been  awarded  the  contract  for 
constructing  the  18-niile  line  of  the  Southern 
Pacific  Co.,  extending  from  Luc'n  to  Mon- 
telle,    Nev. 

New  York. 

A  bill  has  been  introduced  in  the  State 
Legislature  creating  what  is  to  be  known  as 
the  Railway  Terminal  Station  Board  for  the 
city  of  Buffalo.  The  board  is  to  be  com- 
posed of  the  Mayor  and  Commissioner  of 
Public  Works  ex  officio,  the  chairman  of  the 
Grade  Crossings  Commission  and  several 
citizens.     .-Vny  six  members  are  to  be  author- 


izeil  to  adopt  plans  for  the  purpose  of  re- 
lieving present  terminal  conditions  in  Buffalo, 
with  power  to  require  the  railroads  to  make 
changes  in  location  of  existing  tracks  and 
stations  and  to  require  the  city  to  make  such 
changes  as  to  streets,  etc.,  as  may  be  neces- 
sary in  carrying  out  the  plan.  The  conmiit- 
tce  is  to  elect  a  chairman  and  employ  a  secre- 
tary and  such  other  assistants,  an  attorney, 
one  or  more  engineers,  as  they  deem  neces- 
sary,  and  ])rovide  offices   for  them. 

The  Lehigli  Valley  R.  R.  is  reported  to  be 
considering  extending  its  line  from  the  ter- 
minus at   Fairhaven   into   Oswego. 

North  Carolina. 

®The  Charlotte  Rapid  Transit  Co.  of  Char- 
lotte, N.  C,  has  awarded  the  contract  for  the 
construction  of  its  line  to  W.  J.  Oliver  &  Co. 
of  Knoxville,  Tenn.  The  contract  calls  for 
the  construction  of  the  line  of  the  company 
from  the  present  terminus  of  the  Elizabeth 
line  to  the  Mecklenburg  County  Club  and  in- 
cludes the  grading  of  the  entire  line,  subway 
crossing  under  the  Seaboard  Air  Line  Ry., 
any  small  culverts  that  may  be  necessary  and 
the  laying  of  the  tracks.  The  contract  is 
said  to  amount  to  about  $45,000. 

The  City  Council  of  Fayetteville,  N.  C,  has 
granted  a  franchise  to  the  Fayetteville  Trac- 
tion &  Power  Co.  to  extend  its  line  over  Hay- 
mount  on  Hav  St. 

Jno.  A.  M'ills,  Raleigh,  N.  C,  President 
of  the  Raleigh  &  Southport  R.  R.,  has  made  a 
proposition  to  the  Council  of  State  of  North 
Carolina,  offering  to  take  over  the  Elkin  &  .Al- 
leghany R.  R.  and  to  complete  it  and  put  it  in 
operation  forthwith.  The  Elkin  &  Alle- 
ghany R.  R.  is  to  be  30  miles  long,  extending 
from  Elkin  to  Sparta  and  12  miles  of  the  road 
have  been  graded,  at  a  cost  of  about  $130,000. 
of  which  the  state  holds  $100,000  in  stock  as 
compensation    for   convict   labor. 

North  Dakota. 

It  is  understood  in  St.  Paul,  Minn.,  that 
the  .Minnesota.  Dakota  &  Western  R.  R.  is 
contemplating  the  extension  of  the  road  now 
operating  between  International  Falls  and 
Lomen,  a  distance  of  22  miles,  on  into  North 
Dakota.  E.  W.  Backus,  .\ndrus  Bldg.,  Minne- 
apolis, Minn.,  is  President  of  the  company. 

The  Northern  Pacific  Ry.  now  has  under 
way  extensive  improvement  and  maintenance 
operations  over  a  large  portion  of  its  lines. 
.\  large  amount  of  rock  and  gravel  ballast  is 
being  placed  on  the  right  of  way.  especially 
in  North  Dakota  and  eastern  Montana,  and 
widening  of  right  of  way  preparatory  to  con- 
structing double  track  is  being  pushed  rap- 
idl\-  in  those  sections  east  of  the  Rocky  Moun- 
tains, where  the  system  is  not  already  double 
tracked.  Of  its  total  mileage  between  St. 
Paul.  Duluth  and  the  Pacific  coast  the  North- 
ern Pacific  now  has  in  daily  use  a  total  of  .520 
miles  of  double  track  and  1,047  of  alternate 
line. 

Ohio. 

®Work  has  been  started  on  the  .\kron. 
Canton  &  Youngstown  Ry.'s  4(!-miIe  line  from 
.Akron  to  Youngstown.  P.  T.  McCourt  Co., 
407  South  Main  St.,  Akron,  O.,  has  the  gen- 
eral contract  and  is  now  getting  its  outfit  on 
the  job.  Several  hundred  men  will  be  em- 
ployed on  the  work,  F.  E.  Bissell.  317  Ev- 
erett  Bldg.,  Akron,  O.,  is  Chief   Engineer. 

The  Louisville  &  Nashville  R.  R..  W.  H. 
Courtcnay,  Chief  Engineer,  Louisville,  Ky., 
is  understood  to  be  about  ready  to  let  a  con- 
tract for  widening  the  ttmnel  at  Grants  Bend 
for  double  tracks. 

.At  a  recent  meeting  of  the  executive  com- 
mittee of  the  Hocking  Valley  R.  R.,  W. 
Michel,  Chief  Engineer,  Columbus,  O.,  plans 
and  specifications  for  the  new  through  frei.ght 
yards  at  South  Columbus  were  submitted  for 
approval.  No  information  is  available  as  to 
what  action  was  taken  but  it  is  expected  that 
the  plans  will  be  approved  and  an  appropria- 
tion made.  .All  of  the  12  acres  of  land  neces- 
sary for  the  yards,  except  %  acre,  has  been 
secured.  The  construction  of  the  yards  will 
involve  the  expenditure  of  sever,al  hundred 
thousand   dollars. 


^  indicates  work  now^  open  for  bids.      ®  indicates  a  contract  let  recently. 
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Oklahoma. 

Citizens  and  busiin  -s  men  of  Okeene,  Okla., 
have  succeeded  in  raiMiig  the  required  $11.00i.)  - 
to  secure  the  con^l ruction  of  the  Winnipeg, 
Salina  &  Gidf  R.  K  .  from  Omaha,  Neb.,  to 
Oklahoma  City,  thmugh  tliat  city,  .\ccording 
to  the  plans  under  consideration  by  the  com- 
pany, Okeene  will  he  a  division  point  on  the 
new   system. 

Proposition  has  lutii  made  to  the  F'acking- 
town  Development  Co.,  John  W .  Shartel,  Pres- 
ident, Oklahoma  Cit\-,  for  the  purchase  of  26 
acres  of  land  at  the  old  Dclmar  Garden  at 
Oklahoma,  to  be  used  as  part  of  the  site  for 
a  union  station,  a  central  freight  depot  and  a 
complete  terminal  system  for  the  handling  of 
freight  and  passenger  traffic.  .\  syndicate  of 
capitalists  is  reported  to  have  made  the  prop- 
osition. It  is  reported  that  a  fund  of  $,500.- 
000  is  already  available  for  starting  operations. 

Pennsylvania. 

Citizens  of  the  south  side  of  the  Lykens 
Valley  have  started  a  movement  to  secure 
railroad  facilities.  It  is  proposed  to  have 
the  Williams  Valley  R.  R..  a  subsidiary  of  the 
Philadelphia  &  Reading  Ry.,  now  terminating 
at  Lyken^,  extended  through  Oakdale,  Eliz- 
abethville  and  the  smaller  settlements  inter- 
vening to  Millersburg.  It  is  stated  that  the 
e.xtension  could  readdy  be  constructed,  the 
roadbed  along  the  entire  route  having  been 
surveyed  some  years  ago  and  the  right  of 
way  could  be  secured  at  a  nominal  figure. 

®The  Keystone  State  Construction  Co.,  704 
Pennsylvania  Bldg.,  Philadelphia,  Pa.,  has  a 
contract  for  constructing  the  Xorristown 
branch  of  the  Philadelphia  &  Western  Ry..  be- 
tween Villa  Nova  and  Norristown,  Pa  The 
contract  includes  450,000  cu.  yds.  earth  excava- 
tion, 100,000  cu.  yds.  rock  excavation,  -DoO.OOn 
cu.  yds.  embankment,  eight  bridges  with  con- 
crete foundations  and  steel  superstructures 
and  20,000  cu.  yds.  concrete  masonry. 

®The  Pennsylvania  &  Reading  Ry..  Wil- 
liam Hunter,  Chief  Engineer,  Philadelphia,  has 
recently  awarded  two  contracts  for  work  on 
the  elevation  of  the  tracks  of  its  Richmond 
branch  between  Somerset  St.  and  Richmond 
St.  Contract  No.  24.  calling  for  masonry 
walls  and  abutments  between  Trenton  .\ve. 
and  Richmond  St..  was  let  to  James  McGraw 
Co.,  Arcade  Bldg..  Philadelphia;  estimated 
cost  being  $170,000.  Contract  No.  2.5.  calling 
for  bridges  over  Aramingo,  Belgrade  and 
Thompson  Sts.,  was  let  to  the  American 
Bridge  Co.  of  New  York,  Pcnna.  Bldg.,  Phil- 
adelphia, the  estimated  cost  being  $264,000. 
The  work  of  elevating  the  tracks  on  the 
Richmond  branch,  between  Somerset  St.  and 
Richmond  St.,  is  covered  by  an  ordinance  of 
councils,  approved  October  13,  1906.  which 
provides  for  the  elevation  of  tracks  between 
Sotiierset  St.  and  Richmond  St.,  abolishing 
two  very  busy  grade  crossings  at  Kensington 
and  Frankford  Avs.  by  depressing  the  streets ; 
opening  a  new  wide  street  at  Aramingo  Ave., 
where  formerly  Cedar  St.  passed  beneath  the 
tracks,  and  opening  two  entirely  new  streets 
beneath  the  tracks,  viz.,  Belgrade  and  Thomp- 
son Sts.  The  cost  of  the  entire  work  is  to 
be  borne  equally  by  the  city  of  Philadelphia 
and  the  Reading  Ry.,  except  where  the  rail- 
way company  enlarges  its  present  facilities. 
Up  to  the  present  time  the  work  is  under  way 
between  Somerset  St.  and  Trenton  Ave.,  the 
contracts  having  been  awarded  as  follows : 
Contract  No,  22,  masonry  and  embankment ; 
John  McMenann-,  contractor,  .319  E.  Lehigh 
Ave.,  Philadelphia;  estimated  cost  $135,000, 
Contract  No.  23,  bridges  at  Kensington  and 
Frankford  Aves. ;  American  Bridge  Co.  of 
New  York,  contractors,  Pennsylvania  Bldg., 
Philadelphia;  estimated  cost  $13.5.000.  Con- 
tract No.  113.  grading,  paving  and  appurte- 
nance work  in  streets  at  Kensington  Ave.  and 
adjacent  streets:  McNichol  Paving  &  Con- 
struction Co.,  contractors,  Betz  Bldg.,  Phila- 
delphia ;  estimated  cost  $215,000.  Contract  No. 
112,  grading,  pavin.g  and  appurtenant  w'ork  in 
streets  at  Frankford  Ave.,  Aramingo  Ave.  and 
all  streets  to  east ;  James  D.  Dorney,  con- 
tractor, 1204  E.  Mont.gomery  St.,  Philadel- 
phia; estimated  cost  $31.5.000.  All  contracts 
numbered   over   100  are   executed  bv  the   citv 


of  Philadelphia,  all  others  with  the  railway 
company.  All  track  work  and  maintenance 
of  raihva\  travel  is  done  by  the  railw-ay  com- 
pany's m.iintcnance  of  way  forces.  All  ma- 
sonry vv.dls  and  .aliutments  arc  of  concrete. 
The  bridge>  at  Keii-'ington  Ave.,  Frankford 
Ave.  and  .Vraniiiigo  Ave.  are  steel  half 
through  pl.-ite  girders  with  solid  steel  floors 
watcrproo.l'ed  with  concrete  and  asphalt  mastic. 
At  Belgrade  .and  lliompson  Sts.  the  bridges 
are  deck  structures  with  curb  girders  and  1 
beams  embedded  in  concrete,  waterproofed 
with  5-la>er  felt  and  protected  with  hard 
brick. 

The  Middletown  &  l^'lizabethLou  11  Street 
Ry.  Co.  has  been  org.anized  wuli  ,1  capital 
stock  of  S3.5O,O0O  and  proposes  to  build  an 
electric  railway  between  the  pl.aces  named. 
Three  routes  from  .Middletown  lo  h'lizabeth- 
town  are  now  being  considered.  Dr.  II,  K. 
Blough,  Elizabethtowii,  is  President  and  Fred 
Alleman,  Summit,  N.  J.,  is  Secretary  and 
Treasurer. 

Among  the  reports  circulaliiiii  lliroiiglKnit 
the  railroad  world  in  regard  to  construction 
work  under  cemsidcration  by  the  Pittslnirg  & 
Lake  Erie  K,  R,  is  one  to  tlie  effect  that  right 
of  way  lia>  been  purchased  between  Elwoud 
City  and  Koppel.  Pa,,  for  an  extension  of 
the  main  line  to  Franklin,  J,  A.  .^twood, 
Pittsbur.L;.  P.i,.  is  Chief  Engineer  of  the  com- 
pany. 

The  proposed  railroad  from  Washington 
to  GettysLiurg.  I 'a,,  has  lieen  .graded  from 
Washingti.n  to  Ily.ittsville,  and  ties  and  rails 
for  this  iiortion  have  been  furnished.  This 
road  is  to  be  a  steam  line.  •  The  route  sur- 
veyed and  for  which  rights  of  way  have  been 
generally  granted  is  from  Washington  to 
Hyattsville,  and  thence  into  and  through 
Montgomery  and  Howard  counties,  in  as 
nearly  as  possible  a  direct  course  toward 
Mount  -\iry,  on  the  border  between  Car- 
roll and  Frederick  counties.  Near  Ridge- 
ville,  a  mile  south  of  Mount  Airy,  it  will 
enter  and  run  for  a  short  distance  through 
the  eastern  edge  of  Frederick  county  and 
cross  the  Baltimore  .and  Ohio  R,  R,.  both 
at  that  point  and  at  Mount  .'Mrw  From  Mount 
.\iry  it  will  run  through  Carroll  county  to 
Westminster,  ami  from  that  point  north 
through  the  county  to  the  Pennsylvania  line, 
and  thence  through  Adams  county.  Pennsyl- 
vania, crossin.g  the  Pennsylvania  railroad  west 
of  Littlestown.  on  to  Gettsburg.  altogether  a 
distance  of  about  72  miles.  William  H,  Saun- 
ders. Washington.  D.  C,  is  President,  The 
Columbia  Construction  Co,.  Washington,  has 
the   construction    contract 

South  CaroHna. 

Construction  work  has  been  started  on  the 
Bamberg,  Ehrhardt  &  Waterboro  Ry.  This 
railway  was  chartered  about  five  years  ago. 
The  line  is  to  be  standard  .gage  and  about  14 
miles  long.  The  construction  contract  is  held 
by  a  company  composed  of  Jones  A.  Wil- 
liams and  E.  C.  Hays  of  Bamberg  and  Wm 
C.  Wolfe  of  Orangeburg.  J.  A.  Wyman,  Bam- 
berg, is  President  of  the  railway. 

Tennessee. 

®The  Olseii-Lesh  Construction  Co.,  Mem- 
phis, has  been  awarded  the  contract  for  the 
new  freight  depots  for  the  L.  &  N.  and  the 
N,,  C.  &  St.  L.  R  R.'s  at  an  estimated  cost 
of  about  $100,000,  The  depots  will  be  built 
near  the  new  Union  depot,  fronting  on  Cal- 
houn Ave.  at  Memphis.  The  bnililings  .arc 
to  be   completed  before  Jan.   1.   1912, 

It  is  reported  that  the  Lewisbnrg  &  North- 
ern R.  R.,  now  under  construction  into  Lewis- 
burg,  Teiin..  has  tiled  deeds  to  a  large  portion 
of  the  necessari,-  right  of  way  from  Nashville, 
Tenn,,  lo  Elecatur,  .Ma.  It  is  believed  that 
actual  construction  work  will  be  commenced 
on  the  line  within  a  short  time. 

Committees  have  been  appointed  at  Tus- 
culum  and  (ireenville  to  take  action  looking 
to  the  construction  of  a  railway  between  the 
two  places. 

.A  plan  is  under  consideration  at  Jackson 
for  the  construction  of  a  railroad  from  Jack- 
son to  Shiloh  National  park  via  Henderson. 
Tenn,     J.   D.  Johnson  is  interested. 


The  Tennessee,  Alabama  &  Cjeorgia  R.  R., 
operating  'M  miles  of  line,  and  having  a  num- 
ber of  extensions  in  contemplation,  is  report- 
ed to  have  been  secured  by  the  Tidewater  De- 
velopment Co.  of  Birmingham,  Ala.  This  latter 
company  has  extensive  projects  in  view.  It 
controls  the  belt  line  at  Tuscaloosa  and  pro- 
poses to  Iniild  a  railroad  from  that  city  to 
Birmingham,  about  40  miles.  It  is  said  the 
purpose  of  the  line  is  to  afford  a  new  outlet 
for  the  .Alabama  coal  and  iron  fields  from 
Tuscaloosa  to  Birmingham,  and  thence  to 
Gadsden  and  to  Mobile,  havin.g  the  opening 
of  the  P.inania  Canal  in  the  near  future  in 
\  iew, 

Texas. 

it  IS  re]j(.irled  at  Dall.as,  Texas,  that  the 
work  of  constructing  the  proposed  e.xtension 
ni  the  Wichita  Falls  &  Northwestern  Ry. 
from  Haminon,  (.)kla..  to  Woodward.  Okla., 
a  distance  of  oO  miles,  will  be  started  within 
a  short  time  The  extension  will  go  through 
two  counties  not  now  touched  by  railroads, 
anil  will  o]ien  up  a  new  section  of  Oklahoma. 
With  the  completion  of  this  line,  the  North- 
uc'stern  will  have  a  total  mileage  of  nearly 
:!no  miles,  and,  with  the  Wichita  Falls  Rail- 
wa>  and  Wichita  Falls  and  Southern,  which 
are  under  the  same  control,  there  will  be  over 
35ii  miles  under  the  mana.gement  of  the  Kemp 
&•  Kell  interests  at  Wichita  Falls, 

Information  received  from  Roma,  Texas, 
states  that  the  Rio  Grande  Construction  Co,, 
mentioned  some  time  ago  in  these  columns, 
is  running  surveys  for  the  construction  of  a 
proposed  railroad  between  Brownsville  and 
Eagle  Pass,  Tex,,  a  distance  of  about  400 
miies  The  route,  which  is  up  the  valley  of 
the  Rio  Grande,  passes  through  a  number  of 
border  towns,  among  the  more  important  of 
which  are  Laredi.>.  Roma  and  Rio  Grande 
Citv,  A,  W,  Liliendahl,  of  Sahillo,  Mexico, 
who  eonstructed  the  Coahuila  &  Pacific  Rail- 
road between  that  city  and  Torreon  a  few 
years  ago,  is  at  the  head  of  the  new  project. 

The  St.  Louis,  Brownsville  &  Mexico  Ry. 
has  applied  to  the  Railroad  Commission  for 
pcrmissiein  to  register  $1,.340.000  additional 
in  bonds  on  branch  line  extensions  and  perm- 
anent improvements.  The  bonds  are  desired 
on  tlie  39-mile  Port  O'Connor  line,  the  16- 
mile  Collegeport  line,  the  Brownsville  Belt 
line  of  eight  miles  and  the  Donna  spur. 
There  are  also  certain  permanent  improve- 
ments to  be  included. 

At  a  recent  citizens'  meeting  under  the  aus- 
pices of  the  Commercial  club  of  Artesia,  N. 
.Mex..  it  was  voted  unanimously  to  give  $100,- 
nOO  to  the  first  railroad  running  trains  between 
.Artesia  and  El  Paso;  if  the  shops  shoidd 
be  located  at  .Artesia  the  bonus  is  to  be  $150,- 
1)00. 

Tracklaving  is  to  be  started  immediately  at 
Mertzen,  Tex.,  on  the  Mertzen-.Alpine  ex- 
tension of  the  Kansas  City,  Mexico  &  Orient 
Ry.  A  Hurley  tracklaying  machine  wdll  be  used, 
companv  forces  bein.g  employed  on  the  work. 
The  bridges  will'  also  be  built  by  company 
forces.  W.  W.  Colpitts,  Kansas  City,  Mo,, 
is  Chief  Engineer  of  the  Kansas  City,  Mex- 
ico &  Orient  Rv.  This  extension  will  be  '200 
miles  long.  Roach  &  Stensell,  Memphis.  Tenn,, 
have   the   grading   contract. 

.At  a  recent  meeting  of  the  stockholders  of 
llie  proposed  Rock  Island.  Texas  &  Gulf  R.  R. 
M.  J.  Ilealy.  Amarillo.  Tex,,  was  elected  Pres- 
ident. This  company  jirojccts  a  line  from 
Dalhart.  Tex.,  through  the  counties  of  Smith. 
Palmer.  Bailey.  Cochran  and  Yoakum,  thence 
tliri.ingb  New  .Mexico  to  Knowles.  thence  in 
a  southwesterly  direction  to  Midland,  with 
the  final  destination  at  Nunvillc.  Tex,  It  is 
stated  that  over  .$800,000  in  bonuses  will  be 
secured  locally  for  the  building  of  this  road, 
and  12  to  15' new-  towns  will  be  opened.  It 
■  is  understood  that  the  financing  of  the  ro,ad 
has  been  completed  and  that  construction  will 
be  started  as  soon  as  the  line  is  permanently 
located. 

The  Sugarland  Rv.,  W.  T.  Eldridge,  Presi- 
dent, Sugarland,  Tex.,  has  filed  ,an  amend- 
ment to  its  charter  providing  for  90  miles  of 
extensions.  The  road,  at  present,  is  in  opera- 
lion  from  Sugarland  to  .Areola.  15  miles,  and 
the   northern   extension  of  60  miles   will   take 


•J"  indicates  work  now  cpen  for  bids.      ®  indicates  a  contract  let  recently. 
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it  to  Hempstead,  in  Waller  county,  to  con- 
nect with  the  Houston  &  Texas  Central,  while 
the  southern  extension  is  to  afford  connec- 
tion with  the  Brownsville  line  below  .\ngle- 
ton.  The  southern  line  is  to  be  run  from  a 
point  10%  miles  south  of  Suglarland  down 
the  cast  side  of  the  Brazos.  The  northern 
extension  goes  north  from  Sugarland  through 
Ford  Bend  and  Waller  counties  to  Hemp- 
stead. This  will  give  a  line  through  the 
richest  part  of  the  Brazos  bottom.  The  com- 
panv  has  a  capital  stock  of  $142,000,  of  which 
$10!'.000  is  paid  in. 

The  Santa  Fe  system  has  appropriated  $12.- 
000  to  cover  the  cost  of  raising  the  grade  be- 
tween mile  posts  Nos.  It)  and  17  and  '21  and  22. 
Beaumont  Division.  This  will  necessitate  the 
remodeling  of  three  bridges. 

Citizens  of  Victoria  liave  raised  a  required 
bonus  of  $30,000  to  secure  the  extension  of 
the  St.  Louis,  Brownsville  &  Mexico  Ry.  from 
Bloomington  to  Victoria. 

.\  track  laying  outfit  reached  Longvicw, 
Tex.,  on  May  IS  and  started  work  laying  the 
steel  for  the  Port  Bolivar  Iron  Ore  Ry.,  which 
is  being  built  from  Longvicw-  to  the  iron  ore 
fields  near  Jefferson. 

.■\n  ordinance  is  before  the  city  council  of 
Houston  authorizing  the  recently  completed 
Galveston-Houston  Interurban  Co.  lo  change 
its  route  into  the  city.  .-Vccording  to  a  pre- 
vious ordinance  the  interurban  company  was 
granted  authority  to  use  the  tracks  of  the 
Houston  Electric  Co.  on  Caroline  St.  from 
Pierce  to  Texas  Ave.,  but  under  the  new  or- 
dinance that  route  is  abandoned  and  the  com- 
pany is  given  the  right  to  use  the  track  on 
Jackson  Ave.,  with  authority  to  c.instruct  a 
double  track  from  Pierce  to  Texas  .•^ve. 

Utah. 

At  a  recent  meeting  held  by  the  Industrial 
Club  of  Gentile  Valley,  according  to  advices 
from  Grace,  LTtah,  the  feasibility  of  inducing 
the  Oregon  Short  Line  to  construct  a  line 
from  .Alexandria,  Idaho,  southward  through 
the  valley  to  some  point  in  Cache  \'alley  was 
considered. 

.A  conference  was  recentlv  held  bv  the 
Mayor.  W.  D.  Kuhre.  and  W.'  W.  Wilson,  of 
the  Commercial  Club,  Sandy,  Utah,  with  J.  G. 
Jacobs,  in  regard  to  the  construction  of  the 
proposed  railroad  he  is  promoting  into  Little 
Cottonwood  Can\on,  throu.gh  Sandy  to  Alta. 

The  commissioners  of  Davis  Countv  have 
granted  to  the  Ctah  Light  &  Railway  Co.. 
Salt  Lake  City,  a  franchise  for  a  street  car 
line  from  Xorth  Salt  Lake  through  Bountiful 
to  Centerville.  The  city  council  at  Bountiful 
has  already  granted  the  company  a  franchise 
through  the  town.  The  line  will  run  from 
Beck's  Hot  Springs  four  miles  to  Bountiful, 
and  then  two  miles   further  to   Centerville. 

The  L'tah  Construction  Co.,  Ogden,  L'tah. 
has  sublet  a  considerable  part  of  the  work  on 
the  Raft  River  branch  of  the  Oregon  Short 
line  from  Burley  to  Kelton  Pass,  and  on  the 
new  line  from  Nyssa  to  Hbmedale.  along  the 
south  side  of  the  Snake  River.  The  two  ex- 
tensions call  for  the  building  of  a  total  of 
PO  miles  of  new  road,  through  territorv  not 
now   supplied   with   railroad   facilities. 

Virginia. 

Stockholders  of  the  Norfolk  &  Portsmouth 
Traction  Co.  and  the  Virginia  Railway  & 
Power  Co.  will  take  action  on  the  merging 
of  the  companies  at  a  special  meeting  to  be 
held  June  22.     The  directors  of  the  companies 


have  already  approved  the  merger.  The  com- 
bined [iroperties  will  be  known  as  the  Vir 
ginia  Railroad  &  Power  Co.  The  Virginia 
company  is  principally  owned  by  Frank  J. 
Gould,  and  will  control  nearly  300  miles  of 
street  railways,  several  lighting  systems  and 
power  plants  in  the  cities  of  Richmond. 
Petersburg,  Norfolk  and  Portsmouth.  It  is 
proposed  to  issue  $2ii.0i)0,i»i)o  of  stock. 

Washington. 

The  promoters  of  the  Puget  Sound  &  Che- 
lan Ry.  Co.,  recently  incorporated  with  a  cap- 
ital stock  of  $;W0,000  and  headquarters  at 
Tacoma.  Wash.,  report  good  progress  on  the 
proposed  line  across  the  State  of  Washington. 
The  route  proposed  extends  southwesterly 
over  the  Cascade  Mountains  from  Bellingham 
to  the  north  extremity  of  Lake  Chelan,  tiuncc 
down  the  lake  to  Chelan  Falls,  securing  ,t 
water  level  grade,  then  across  to  Spokane, 
paralleling  the  tracks  of  the  Great  Northern. 
.\mong  those  interested  are :  F.  S.  Blattner, 
Tacoma,  Wash. ;  U.  G.  Wvnkoop,  Tacoma, 
Wash.:  J.  J.  Ives  and  W.  W'  Schenk,  Seattle, 
Wash.;  A.  E.  Mead. 

It  is  reported  that  H.  \V,  Walther,  Spokane, 
Wash.,  mana.qer  of  the  Walther  Lumber  Co.. 
has  employed  engineers  to  run  a  preliminary 
survey  for  a  logging  railroad  from  Nanum 
Canyon    to    Ellensburg,    Wash. 

Advices  from  Wenatchee,  Wash.,  statfe  that 
it  is  believed  there  that  the  Great  Northern 
Ry.  is  about  to  take  action  regarding  the  con- 
struction of  its  Wenatchee-Pateros  Line.  .\ 
considerable  part  of  the  4!)  miles  of  right  of 
way  in  Chelan  County  for  this  line  is  known 
to  have  been  secured,  and  it  is  believed  that 
negotiations  are  under  way  for  obtaining  the 
remainder. 

.Announcement  has  been  made  by  the  (ireat 
Northern  that  a  new  line  from  Monroe, 
Wash.,  south  to  Toll,  Wash.,  a  distance  of 
17  miles,  had  been  completed  and  turned  over 
to'  the  operating  department  May  14. 

It  is  reported  that  the  shops,  roundhouse 
aixl  entire  yardage  and  terminal  facilities  of 
the  Northern  Pacific,  now  located  bteween 
Erie  and  Division  Sts.,  in  Spokane,  Wash., 
a  distance  of  three-quarters  of  a  mile,  will 
be  moved  to  Yardley  within  a  vear,  at  an  ex- 
penditure  of   over  $1,000,000. 

_Tlie  Centralia  Electric  Light  &  Traction  Co. 
of  Centralia  has  been  incorporated  and  pro- 
|ioses  the  corstructicn  of  an  electric  line  be- 
tween Centralia  and  Chehalis,  15  miles.  The 
greater  part  of  the  right  of  way  has  been 
secured.  The  incorporators  and  directors  are 
Walter  Copjiin,  G.  W.  Muck,  N.  W.  Mills. 
Bruce   Richards  and  Dan  Salzer. 

City  Council  of  Bremerton,  Wash.,  has 
granted  a  iO-year  franchise  to  the  Puget 
Sound  &  Southern  Ry.,  represented  by  L.  H. 
Gray  of  Seattle.  The  corporation  acquires 
the  right  to  run  street  cars  and  interurban 
trains  over  certain  streets,  as  part  of  an  in- 
terurban system  with  terminals  at  Bremerton 
and  on  (irays  Harbor.  Passing  through 
Charleston  the  company  plans  to  build 
through  the  country  to  Hoquiam  and  Aber- 
deen. The  franchise  allows  one  year  in 
which  to  start  construction  and  three  years 
in  which  to  get  the  cars  in  operation. 

The  Elwha  Power  Co.,  represented  by  W. 
D.  Perkins  &  Co.,  Seattle,  has  applied  to  the 
City  Council  of  Bremerton  for  a  franchise  in 
that  city.  The  company  proposes  a  trolley 
line  to  connect  Bremerton  with  the  Olympic 
peninsula   by    ferry   across   Hoods   canal. 


West  Virginia. 

Preliminaries  are  being  arranged  for  the 
construction  of  a  railroad  from  Uniontown, 
Pa.,  to  the  lakes  through  Wileyville,  Wetzel 
County,  and  from  this  ponit  across  the  Ohio 
River  at  or  near  New  Martinsville,  then  on 
to  the  great  lakes.  Alscot  E.  Boone,  Zancs- 
ville.  O.,  is  one  of  the  promoters. 

The  Richwood  &  Gauley  R.  R.  Co.,  of 
Richwood,  W.  Va.,  has  been  incorporated 
with  a  capital  stock  of  $7,'),000,  and  proposes 
to  construct  a  railroad  along  Cherry  River 
in  Nicholas  County.  The  incorporators  are 
Charles  S.  Weston,  James  W.  Oakford.  Wal- 
ter Briggs,  Fred  L.  Spates,  of  Srcanton, 
Pa.,  and  Henry  W.  .Armstrong  of  Richwood. 

The  Wisconsin  &  Northern  Ry.,  W.  Cam- 
hier.  Chief  Engineer,  Oshkosh,  Wis.,  has 
had  engineers  in  the  field  going  over  the  old 
survey  into  .Antigo.  It  is  believed  that  work 
on  the  line  to  -Antigo  will  be  taken  up  this 
year. 

Wyoming. 

Work  has  started  relaying  the  80-lb.  rails 
on  the  Union  Pacific  between  Millis  and  Le- 
Roy,   W\o.,  with  new  OO-lli.  steel. 

Canada. 

®P.  H.  Secord  &  Sons,  Ltd.,  of  Brantford, 
Ont.,  have  been  awarded  the  contract  for  the 
construction  of  the  St.  Patrick's  Ward  exten- 
sion of  the  Radial  Railwav  Co.  at  Guelph, 
Ont. 

It  has  been  officially  announced,  according 
to  information  received  from  Nelson,  B.  C, 
by  the  Canadian  Pacific  Ry.,  that  a  line  will 
lie  constructed  this  summer  from  Three  Forks 
to  the  Lucky  Jim  Mine,  and  that  contracts 
will  be  let  and   work  started  shortly. 

The  Canadian  Northern  Ontario  Ry.,  .A.  F. 
Stewart,  Chief  Engineer,  Toronto,  is  reported 
to  have  called  for  bids  for  the  construction 
of  the  section  of  its  line  between  Port  .Arthur 
and  Silver  Junction,  a  point  about  30  miles 
north  of  Sudbury.  This  is  a  stretch  of  about 
.j.jn  miles. 

The  Grand  Trunk  Ry.  is  said  to  be  plan- 
ning the  expenditure  of  several  million  dol- 
lars this  season  for  improvements  to  its  sys- 
tem in  the  Province  of  Ontario. 

The  Canadian  Northern  Ry.  is  understood 
to  be  planning  an  initial  expenditure  of  $5,- 
000.000  and  an  ultimate  expenditure  of  be- 
tween $30,000,000  and  $4O,f)0iX0(iO  for  the 
construction  of  terminals  in  Montreal  and 
Toronto.  It  is  understood  that  there  will  be 
new  terminals  in  Toronto  and  Montreal,  and 
in  connection  with  the  latter  it  is  proposed  to 
ultimately  put  a  bridge  over  the  St.  Lawrence. 

The  Grand  Trunk  Pacific  Ry.  has  decided 
upon  the  location  of  the  divisional  point  on 
the  Edmonton-Calgary  line.  It  will  be  at  the 
west  end  of  Buffalo  Lake  and  the  name  se- 
lected for  it  is  Mirror.  Steel  already  has 
been  laid  to  that  point,  and  a  train  service 
will  be  inaugurated  next  month.  It  is  ex- 
pected that  in  addition  to  being  a  divisional 
point.  Mirror  will  also  be  a  junction  point 
for  at  least  two  branch  lines,  one  east  and 
one  southeast,  with  a  possibility  of  a  western 
extension.  Provision  will  be  made  for  yards, 
roundhouses   and   light   repair   shops. 

Preliniinarv  surveys  have  been  completed 
liy  the  Canadian  Pacific  Ry.  for  a  line  of  rail- 
way from  Wilkie,  Sask.,  through  to  the  Cold 
Lake  country,  to  meet  a  line  located  west 
from  Fort  McMurray  country  two  or  three 
vears   ago. 


ROADS,     STREETS    AND     PAVEMENTS 


Arkansas. 

•J*Bids  will  be  received  until  2  p.  m..  June 
8,  by  Commissioners  of  the  East  Fourth  St. 
District,  Little  Rock,  Ark.,  for  paving  with 
creosote  block  or  asphaltic  surface  on  a  con- 
crete foundation.  East  Fourth  st.  from  Main 
to  Rector  .Ave.  Plans  and  specifications  for 
the    work    may   be    seen    at    the    office    of    the 


engine', r.  !'.  A.  Kingsby.  Alarkham  and  Cen- 
ter sts.  .All  proposals  must  be  addressed  to 
the  engineer  and  be  accompanied  by  a  certi- 
fied check  for  $1,00(1.  Claud  Ringo  is  Secy, 
of  the  commission. 


California. 

®The  Board  of  Trustees  of  Mountain 
View,  Cal.,  has  entered  into  a  contract  with 
J.  F.  .Adams  for  the  building  of  an  oiled 
macadam  road  for  three  blocks  of  the  town, 
the  work  to  be   completed  witJiin  30  days. 

®The  City  Trustees  of  Redondo  Beach, 
Cal.,  have  let  the  contract  to  Fairchild,  Gil- 
more  &  Wilton  of  Los  .Angeles,  Cal.,  for  the 

4"  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 


The  City  Council  of  Fort  Smith,  .Ark.,  has 
appro\ed  a  iietition  providing  for  the  for- 
mation of  an  improvement  district  for  repav- 
ing   Garrison   .Ave. 
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asphal*  paving  of  Pacific  Ave.,  from  Canie- 
liaii  St.  to  the  northern  boundary  line  of 
the  city.  The  improved  street  will  connect 
with    Caniino    Real    in    ITermosa    Beach. 

®R.  P.  Rossen  of  Xevada  City,  Cal.,  has 
been  awarded  the  contract  for  the  construc- 
tion of  a  new  road  leading  to  the  Arctic  mine 
atid  way  points  from  Canyon  creek,  for  $6,400. 
The  road  will  be  a  little  over  three  miles 
long. 

The  City  Trustees  of  South  Pasadena,  Cal.. 
are  planning  to  pave  Mission  St..  Pasadena 
Ave.,  and  Monterey  mad.  throu.gh  their  en- 
tire length. 

The  citizens  of  S.ius.'dito,  Cal.,  have  de- 
cided in  favor  of  a  bond  issue  of  $50,000, 
half  of  which  amount  will  be  devoted  to  the 
repair  of  its  municipal  highways,  while  the 
other  half  will  go  toward  other  needed  muni- 
cipal  improvements. 

The  Board  of  Public  Works  of  Los  An- 
geles, Cal..  has  authorized  City  Engineer  Ho- 
mer Hamlin  to  make  a  survey  with  a  view 
to  determining  a  feasible  location  for  a  road 
extending  north  from  Griffin  Ave.,  to  the  east 
city  boundary,  where  such  road  can  connect 
with  some  county  road,  thus  affording  a  di- 
rect line  of  travel  to  South  Pasadena  and 
Pasadena. 

The  City  Council  of  San  Diego.  Cal..  has 
been  petitioned  for  the  construction  of  a 
highway  from  the  Old  Town  bridge  east  and 
then  northeast  alon.g  the  foot  hills  and  the 
north  side  of  San  Diego  river  valley  to  an 
interception  of  the  Escondido  road  and 
Pueblo   lot    IbV,. 

Colorado. 

At  the  general  state  election  in  1012  the 
people  of  Colorado  will  vote  on  the  consti- 
tutional amendment  for  a  bond  issue  of  $10,- 
000,000  authorized  under  the  provisions  of  a 
resolution  passed  by  the  18th  general  assem- 
bly. The  bond  issue  is  an  extra  indebtedness 
on  the  state  and  is  exclusively  for  public 
highways,  to  be  distributed  under  the  direction 
of  the  state  highway  commission.  The  gen- 
eral assembly  has  appropriated  $-")0.OiiO  for 
the   commission  to  carry  on   the   work. 

The  Board  of  County  Commissioners, 
Trinidad.  Colo.,  will  receive  bids  some  time 
in  June  for  the  construction  of  21  miles  of 
highway  between  the  city  of  Trinidad  and 
Aguilar.  The  work  is  to  be  completed  with- 
in two  months  after  the  contract  has  been 
let. 

Connecticut. 

^Bids  will  be  received  untd  8  p.  m..  June 
5,  by  Paving  and  Sewer  Commission,  Ver- 
nard  Keatin.g,  Secy.,  Bridgeport,  Conn.,  for 
furnishing  and  laying  about  23,()8i,l  sq.  yds. 
of  wood  block  paving  on  State  St.,  in  said 
city,  from  Broad  St.  to  Fairfield  Ave.  Sepa- 
rate proposals  are  rcnuired  for  the  wood 
block,  and  for  the  furnishing  of  all  other  ma- 
terials, and  labor,  except  the  wood  block. 
Specifications  and  blank  forms  for  bidding 
may  be  obtained  from  Bernard  Keating.  Sec- 
retary.  Room   22,   City    ll.ill 

District  of  Columbia. 

4*Bids  will  be  received  until  11  a.  m.  June 
17,  bv  R.  C.  Hollyda>.  Chief  of  Bureau  of 
Yards  &  Docks,  Navy  Department,  Washing- 
ton, D.  C,  for  the  construction  of  pavement 
at  the  navy  yard,   Xorfolk,  Va. 

A  bill  has  been  introduced  in  the  Senate. 
Washington,  D.  C.  by  Representative  Rich- 
ard P.  Hobson  providing  for  the  appointinent 
of  two  commissioners,  the  members  from  va- 

1  rious  states,  to  work  out  two  improvements, 
one  a  highway  to  extend  from  the  .Atlantic  to 

j  the  Pacific  ocean  along  the  35th  parallel  of 
north  latitude:  the  other  to  extend  from 
Canada  to  Mexico  on  a  line  near  the  23d 
meridian   west    from    W.ashington. 

Illinois. 

®The    Board    of    Local    Improvements    of 
Moline,  111.,  has  awarded  the  contract  for  the 
jL       paving  of  Fourth   Ave.  with  brick   from  34th 
I       to   55th   Sts.,   to    Britt   &   Layden    for  $61,077. 
■         Other   bids    received    were:        Tri-City      Con- 
struction  Co,  $02,140;   Western   Improvement 


Co..  Racine.  Wi^..  $i;5.nii0;  Ke\  s  S:  McNam.ira 
of  La   Salle.   111.,  $61,:!21. 

The  Bo.ird  of  Local  Improvements  of  Rock- 
ford,  111.,  has  decided  to  pave  with  brick 
West  State  St.,  from  Winnebago  St.,  to 
Royal  .Ave.,  at  an  estimateil  cost  of  between 
$25,000  and  $30,000.  The  distance  to  be 
paved  is  about  a  mile  and  the  cost  per  lin.  ft., 
is  about  $5. 

Mayor  Moore  of  Monmonlh,  111.,  is  con- 
sidering the  proposition  to  improve  West 
First  .-Ave.,  and  South  F.  St.  .An  ordinance 
providing  for  the  approjiriation  of  $70,000 
for  paving  has  been  iiresented  to  the  City 
Council. 

.At  a  recent  meeting  of  the  property  own- 
ers on  Otto  Blvd.,  Chicago  Hciglits,  III.,  it 
was  decideil  to  pave  that  thoroughfare  with 
brick,   to  a   width   of  30   ft. 

The  Sheridan  Road  Improvement  .Associa- 
tion has  been  incorporated  at  Chicago,  111., 
to  secure  the  rebuilding  of  the  Sheridan 
road.  The  incorporators  are:  William  R. 
Dickinson.  Houston  C.  .Adcock  and  Edwin 
L.  Johnson. 

Indiana. 

^Bids  wdl  be  received  uinil  7  :.30  ]i.  m.. 
June  9,  by  B.iard  of  Trustees,  Town  of 
Salem,  Ind.,  for  the  improvement  of  i)ortions 
of  Hackleberry  and  Cherry  Sts.  .A.  E.  Tille 
is  Town  Clerk.  Official  advertisement  will  be 
found  elsewhere  in  this  issue. 

•J»Bids  will  be  received  until  :'.  p.  m.,  June 
5,  by  Board  of  County  Commissioners,  Eng- 
lish, Ind..  for  the  construction  of  pike  roads 
in  Jennings  township.  Crawford  County.  J. 
J.   Evans  is  Comity   .Auditor. 

^Bids  will  be  received  until  2  p.  m.,  June 
5.  by  Boar<l  of  Henry  County  Commission- 
ers, New  Castle.  Ind.,  f®r  furnishing  one  or 
more  roadgraders.  W.  L.  Risk  is  County 
.Auditor. 

•J*Bids  will  be  received  until  10  p.  ra..  June 
2,  by  Bo.'iril  of  Public  Works,  Indianapolis. 
Ind.,  for  the  impri^vement  of  streets  and  al- 
leys as  follows  :  First  alley  east  of  Cornell  Ave., 
from  the  north  propiTly  line  of  Hth  St.  to  the 
north  property  line  of  lirst  alley  north  of  11th 
St.,  by  gr;iding  and  paving  the  roadway;  Pratt 
St.  from  the  west  property  line  of  Senate 
Ave.  to  the  east  end  of  bridge  over  the  Canal, 
by  grading  and  paving  the  roadway:  29th  St. 
south  fidi'.  from  the  east  curb  line  of  Belle- 
fontaine  St.  to  the  west  property  line  of  Cor- 
nell .Ave.,  by  grading  and  paving  the  side- 
walks: Trowliridge  St.  from  the  south  prop- 
erty line  of  Prospect  St.  to  a  point  (20  ft. 
south,  by  .grading  and  p:iving  the  'idewalk ; 
Washinglrm  St.,  north  side,  from  the  east  curb 
line  of  Temple  .Ave.,  bv  grading  and  paving 
the  sidewalk  :  Laurel  St.  from  the  north  prop- 
erty line  of  Prospect  St.  to  the  south  prop- 
erty line  of  Lexington  .-\ve.  by  grading  and 
paving  the  gutters:  Graceland  .Ave.  from  the 
north  property  line  of  38lh  St.  to  the  south 
property  line  of  loth  St..  by  ciu'bing  llie  outer 
edge  of  the  roadway. 

^Bids  will  be  received  until  10  a.  m..  M.ay 
31,  by  Board  'if  Public  Works,  Indianapolis. 
Ind..  for  the  improvement  of  a  number  of 
streets  as  folli:iws  :  Alvord  St.,  east  side,  from 
the  north  curb  line  of  10th  St.  to  the  south 
curb  line  of  19th  St.  by  grading  and  paving  the 
sidewalks;  Downey  St.  from  the  east  curb 
line  of  Aladison  .Ave.  to  the  west  curb  line 
of  East  St.  liy  gr.'uling  and  paving  the  side- 
walks; Concord  Si.  from  the  north  propertv 
line  of  Walnut  St.  to  the  south  property  line 
of  10th  St.  by  .grading  and  paving  the  side- 
walks :  28tli  -St.  from  the  east  property  line 
of  Illinois  St.  to  the  west  property  line  of 
Meridian  St.  by  grading  and  paving  the  road- 
way; Chestnut  .St.  from  the  north  propertv 
line  of  Raymond  St.  to  the  south  property  line 
of  LaGrande  .Ave.,  by  grading,  gr;iveling  and 
rolling  the  roadway;  Concord  St.  frotii  the 
north  property  line  of  Vermont  .St.  to  the  north 
curb  line  of  Walnut  St.  by  grading  and  paving 
the  sidew:dks :  Illinois  St..  east  side,  from  the 
south  curb  line  of  McCarty  St.  to  the  south 
curb  line  of  Ray  St.  by  grading  and  paving 
the  sidewalks:  Chestnut  St.  from  the  south 
Curb  line  of   Raymond   St.  to  the  south   curb 


line  of   LaGrande  Ave.  by  grading  and  paving 
the    sidewalks. 

•J*Bids  will  be  received  imtil  noon,  June 
15,  by  Board  of  Pulaski  County  Commission- 
ers, Winaniac,  Ind.,  for  the  construction  of 
a  highway  on  line  between  Pulaski  and 
Starke  Counties.  W.  E.  Munchenburg  is 
County   .Auditor. 

•J"Bids  will  be  received  until  10  a.  m.,  June 
8,  by  Board  of  LaPorte  County  Commission- 
ers, LaPorte.  Ind.,  for  the  construction  of  a 
macadamized  road  in  Center  and  Springfield 
townships.  F.  .A.  Hanshier  is  County  .Audi- 
tor. 

^Bids  will  be  received  until  10  a.  m.,  June 
8,  by  Board  of  Tippecanoe  County  Commis- 
sioners. LaFayette,  Ind.,  for  the  construc- 
tion of  five  gravel  roads.  G.  W.  Baxter 
is    County   Auditor. 

^Bids  will  be  received  until  noon.  June  0, 
by  Board  of  Pulaski  County  Commissioners, 
\Vinamac,  Ind..  for  the  construction  of  two 
gravel  roads  in  Beaver  township.  W.  E. 
Munchenburg   is   County   .Auditor. 

•{•Bills  will  be  received  until  2  p.  m.,  June 
0,  by  Board  of  Greene  County  Commission- 
ers, Blooinfield,  Ind.,  for  the  construction  of 
a  tnacadam  road  in  Taylor  township.  C.  H. 
Jennings  is  County  Auditor. 

^Bids  will  be  received  until  2  p.  m..  June 
0,  by  Board  of  County  Commissioners,  Peters- 
burg, Ind.,  for  the  construction  of  a  gravel 
road  in  Patoka  township.  John  D.  Gray  is 
.Auditor   of    Pike   County. 

•J-Bids  will  lie  received  imti!  1  p.  m..  June 
0.  bv  Commissioners  of  Lawrence  County, 
Bedford.  Ind.,  for  the  construction  of  eight 
gravel  or  macadamized  roads.  Ezra  W.  Ed- 
wards   is    County    Auditor. 

•J«Bids  will  be  received  until  2  p.  rn.,  June 
1;.  bv  Commissioners  of  Hamilton  County. 
Noblesville,  Ind.,  for  the  construction  of  a 
gravel  road  in  White  River  Township  and 
macadam  ro;id  in  Jackson  township.  George 
Grifiin   is  County  .Auditor. 

•J-r.ids  will  lie  received  until  noon.  June  6. 
by  I'.'i.ird  of  County  Commissioners.  Wina- 
niac. Tnil..  for  the  improvement  of  two  pub- 
lic highways  in  Pulaski  County.  W.  E.  Mun- 
chenlnu'g  is   County  .Auditor. 

<^Bi(ls  will  be  received  imtil  2  p.  m.,  June 
0,  bv  Commissioners  of  Davis  County  at 
Washington,  Ind.,  for  the  construction  of 
three  travel  roads  in  Bogard  and  Madison 
townships.  Thomas  Nugent  is  County  .Audi- 
tor. 

•J«Bids  will  be  received  until  noon.  June  •;. 
by  Board  of  County  Commissioners.  Delphi. 
Ind..  for  the  constrtiction  of  a  gravel  road  in 
Tippecanoe  township.  M.  G.  Haun  is  Auditor 
of   Carroll    County. 

4>Bids  will  be  received  until_  1  p.  m..  June 
5.  by  Board  of  County  Coinrnissioners,  Greens- 
burg,  Ind.,  for  the  construction  of  a  macad- 
iVeifroad  in  Clav  township;  also  macadam- 
ized road  on  the  line  between  Sand  Creek 
and  Marion  to'.vnsliips.  Frank  E.  Ryan  is 
.Auditor   of   De<:atiir   County. 

The  Countv  Commissioners,  Indianapolis, 
Ind.,  have  appro\  ?d  the  petition  for  the  open- 
ing of  a  road  on  the  township  line  between 
Fnmklin  and  Perry  townships.  The  road 
will  be  approximately  two  miles  long.  View- 
ers for  the  road  have  been  appointed. 

Popular  subscriptions  are  being  solicited  to 
assist  South  Bend.  Ind..  in  the  improvement 
of  the  road  from  South  Bend  to  Indianapolis 
for   several    miles   south    of   the   city. 

Ci>unty  Survevor  J.  B.  Vernon.  Huntington. 
Ind  ,  has  compieled  his  survey  on  the  pro- 
posed countv  line  road  improvement  on  the 
Whitlev-Huntington  County  boundary.  The 
stretch' petitioned  to  be  improved  is  five  miles 
long. 

Iowa. 

•{•Birls  will  be  received  until  lime  2.  bv  Citv 
Clerk.  Mt.  I'lens.mi.  la.,  for  10,710  yds.  brick 
pavement,  on  ll-in,  concrete  base  and  asplialt 
filler;  9.000  ft.  combinerl  curb  and  gutter: 
1,200  yds.  extra  firading.  Hall  &  .\dams. 
t!"eiilerville.    la.,    are    Engineers. 

•l«Bids  will  be  received  until  5  p.  m.,  June 
5.  bv  Charles  J.  Duff.  City  Clerk.  Council 
Bluffs,    la.,    for    the    construction    of    approxi- 


•J"  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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mately  550   sq.   yds.  of   pavins  on   Thirteenth  coiistruclion   is  placed   at   $27,500,   with    ^radc  St..    list  to    Jind ;  35th  Ave.,  Dewey   .\ve.,  to 

.■\ve.    from    Main    St.   west   to  the   Milwaukee  damages  of  $!)4,ilO0.     For  the  e.Ktension  of  Ar-  Howard;  ^oth  St.,  Central  Blvd.  south  to  city 

Switch  track.      '  lington   St.,   to   Providence  at   a   width   of   (Ji>  limits;   25th    St.,    Marcy   to   Mason:    Castellar 

The    following    hids    were    received   by    tlie  ft.,   the   land   and   building   damages   are   hg-  St.,  10th  St.  to  a  point  304  ft.  east ;  22iid  St., 

Board   of   Public   Works,    Davenport.    la.,   on  ured  at  $()0t),550  and  the  construction  of  the  Pierce  to   Poppleton ;  30th   St.,  Lake  to  Bris- 

May    IG    for   excavating,   paving   and   curbing  street    at    $7,300.      For    the    widening    of     Si.  tol ;    Maple,    Sherman    Ave.,    to    the   alley   be- 

Summit   .\ve.,   from  Eastern  to  Kuehl :  James    Ave.,    from    Berkeley    St.,    to    Trinit\-  Iween     Sherman     Avq.    and     18th;     35th     St., 

Excavat-  place  to   100   ft.  would   require  $1,101,750   and  Dewey  Ave.  to  Howard. 

„  w^  ■                       Jr^x     PP!."S.    Curb.  ihc    construction    would    cost      $40,300.        For  »t          tj            u- 

Ctias.   Hubbel    $0.40          J1.2G          $0.33  Kpr.limnrl     St       wl.lr^ninrr    t,^    1R    ff       wnnl.l    ,f  New    Hampshire. 

p.  J.  Ryan  &  Co 45          1.45            .35  i^euluiand    M.,   WKlemng   to   &S    ft.,    wouUI   1  e-  ,„■,.,,,              .       ,          ., 

Ilvdraiilie  Const.   Co 34         1.2S           .40  quire    $21c,0o0    for    land    and    buildmg    dam-  ^Hids  will  be   received  until  noon.  June  o, 

Xortlnvestern  Con.  Co^. .     .SS         1.23           .32^  ages    and    $2().200      for      construction.'      New  by     Board     of     Public     Works,     Portsmouth, 

ifcts    Co.   .'!™.''.   ....r'.      .34         1.25           .30  bridge    over    tJie    Boston    &   Albany    Railroad  N.    H.,    for    the    following   brick    and    granite 

.lohn  Fey.!!!.'..!...!!.!.'.'     !40         l!30           .35  would  be  necessary  at  a  cost  of  $60,000,  mak-  block  paving  on  a  concrete  base:     F'urnisbing 

>i    ^'vf  fft*'*'  ^'"*'  *°  ^^H^-          ,„            ,,,,  '"K   the   total   cost   $303,250,    with   betternunts  and  laying  about  1,540  lin.  ft.  of  straiglit  edge- 

HyXavilic  ConsV.''co!:!!!      il         I'M           M  °^  "^"b'  $26,653.  stone;    furnishing   and    laying    about    510    lin. 

Northwestern  Const.  Co!!     !40          l!40            !33                                             Michigan.  "    i^f   circular   edge-stone:   about  7,800   lin.    ft. 

•""'"  ^''' ■„ '*         '■''           ■''             +Bids  will  be  received  until  2  p.  ,n..   June  0,  '^''""^  edge-stones  to  be  reset;  about  14.250 

Kansas.  ,„.     state     llighwav     Commissioner,     l.ansmg.  «l    .vcl^-  to  be  made  in  preparing  roadw-ay  e.N- 

The   citv   of  Topeka,  Kan.,  has   sold  bonds  Mich.,  fo^  the  construction  of  1  mile  of  high-  ^-avations;   about  14.250  sq.  yds    concrete  base 

to   the   amount   of  $125,000   for   the   proposed  wav,    including   10,000   cu.   vds.    of    e.xcavation  '"  be  fuinished  and    aid;  about  3,200  sq.  yc  s. 

paving   during  this   vean  an.l  embankment  and  500  cu".  vds.  of  reinforced  S,'''''"'/'^,  }>^°'l'  Pa^-'"g  to  ^l  furnished  and  laid  ; 

According  to  advic'es  from  Hutchinson,  Kan.,  concrete    retaining    wall    and"  culvert.     Town-  f"''^  /If^"  ,^1,  Y^^^-  ^j-'ck  block  paving  to  be 

countv    seat    of    Reno    county,    approximately  send  A.  Ely  is  State  Highwav  Commissioner.  f'"-"ished  and  laid      The  proposal,  with  cer  i- 

$82,000    will    be   spent    in   that   countv    during  Official  advertisement  will  be  "found  elsewhere  ^^    check    for   $2.j0,00(),   is   to   be   le  l    at   the 

the   vear    for   improving   and   maintaining   the  in  this  issue.  ''^'^    "f.'bc    Board    of    Public   Works.   J.    E. 

various  towns  of  the  countv.                                          ®The    Citv    Council    of    Detroit,   Mich.,   has  P?J:'\"  ,.'^  /"S'"«f'"    ^"^  ^^T""T     "r' 

It    is    reported   that    Well'ington,    Kan.,    will  awarde.!   the   contract   for  paving   work   to   be  ,   ®Martin  &  Condon,  8,    Pal  rey   St.,  Water- 
construct  about  $100,000  worth  of  pax^ng  dnr-  done  in   the  citv  amounting   to  approximatelv  °^'"-  ^^5^     have  been  awarded  the  contract 
ing  this  vear.                                                  '  $50,000.  to  John  S.  Affeld  of  Detroit.                '  '^?'  li'^  ^^\^,    Highway   Department     Loncord. 
Kentucky                                             Tohn  Brogan  of  Green  Bav,  Wis.    has  been  •>■  H-,  for  the  construction  of  4,.m  ft    of  na- 

®T1,      <;„..    R.,    I      f     \      •     u          T      I  awarded    the    contract    by    the    Countv    Road  "^''^    ^t°"«    '''^,^    "o\  F'^' u''!5"'ij-^-    "'      ^" ' 

fnft    kV     T,       ..  1    f  ,,--^g"'="/t"7'  /^ank-  Commissioners.  Bessemer,  Mich.,  for  the  grad-  ^^'"^  °0^"«'  May  22  by  H.  C.  Hill,  state  eng,- 

ronltr^^Vinn    nf    n^nH  1'^^^^  lUg  of  the  road  between  Wakefield  and  Dun-  "^^'-                     ^,          ^ 

S^^.If.  ir  .^rolr  ,o  t  .  cj^  r^''    a""',!  tl  bam  for  $19,495.     The  work  is  to  be  completed  New  Jersey. 

fene'co^^r^u^tJoif  Ca.  ^of  SuSe.^^'''^'"-  \f^'- .]:     "■  A-  H-per  is  county  eng'Jneer.  ^-Bids  will  be  received  until  11  a.  m..  June 

.   .                                                    1  he   citizens   of    Maple     Grove     Township,  14,  Dy  Board  of  Chosen  Freeholders.  Camden, 

Louisiana.  Maple    Grove,    Mich.,    on    May    22,    voted    in  N.  J.,  for  resurfacing  the  Camden  and  West- 

®The   Police  Jury  of  Grant  Parish,  Colfax,  favor  of  borrowing  $10,000  for  good  roads.  lield   Turnpike   in   accordance   with   plans   and 

La.,    on    May    23,   "awarded    the    contract    for           The   citizens    of    Richland   Tow-nship,    Rich-  specifications  on  file  at  the  office  of  the  State 

building   32  "miles   of    model    road    from    Col-  's'"''  Mich.,  on  May  23,  voted  in  favor  of  bor-  Commissioner  of  Roads  at  Trenton.  N.  J.,  or 

fax   to   Rochelle   to   Francis   T.    Constant    for  rowing   $20,000      for    stone      road      purposes.  Board    of    Chosen    Freeholders.     Material    tn 

$1,778   per   mile.     Vitrified   pipe   will   be   used  -About   six  miles   of  road  will  be  constructed.  be    applied    by    the    ton,    railroad    weight    to 

for  culverts  and  work  will  begin  at  once.                                            Minnesota.  govern.     Estimate  of  quantities :     Asphalt  con- 

The  Folic  Jury  of  the  parish  of  East  Car-           r^-r^       i,        i      r   -r       ^           ^   »i      •*          u-  crete,  4,065..32  tons.  Type  B;   1%-in.  stone,  3,- 

_^ii     T  ,i.«    r>       -A        I"-.  1/111J11  ^.,1   i_a:M  ^^ai             WThe    Board    of   Trustees   of   the   township  a77  i  -   tr,„c .    rrro„J     iiaK   .,„    „ri=       t     t     ii 

roll.    Lake    Providence,   La.,   has   appropriated          .c  d     »                r       »       j   ■        r          ui  u-  iim.1.)  tons,   gravel,   o,4do   cu.   yas.        .   J.   Al- 

$7,500    for    the    purpose      of    constructFng      a  tl          u'  ^'"'°"^'J'%  ^^'"^VT      °'''      'f '"f '  ''ertson   is  county  engineer, 

trunk    line   of   public    road    from   the    line    of  f'""r    ^^'  fwarded     he    following   contracts  ^g.j,  ^,i„  ^e  received  until  8  p.  m.,  June  0, 

Madison    parish   to   the    line    of   the    state   of  j^°'  '^^  T^'^i^^'^"",  %{ 'o^f^'     The  Northern  ,,,^shade   Tree   Commission,  A.   T.   Hastings, 

Arkansas  on   the   north.     This   road   is  to   be  ^;,"d^?''"f^C    McHall    $    970     the"  oSkc  ■'■■■•  S^'^---  f°^  g^='ding  about  70,000  cu.  yds.  of 

constructed  by  the  State  Board  of  Engineers.             a'       ^         .     f  li  kk*                       U  Kourk.  :\iontgomery    Park    in   accordance   with    plans 

Frank  M.  Kerr,  104  New  Orleans  Court  bidg.,  '°S2rf°"4^'^''''      i,      'j'     f ' -p  1         ^v          i  -i"''   specifications   prepared  by  J.   T.   Withers, 

New   Orleans,   La.,   State   Engineer  and  pres-           ®^l'^^  1            .      '^   ?            h"'           "•      f  '    Montgomerv   St.     Jersey  City    X.  J,,   where 

ident   of   the  board.  awarded     he    contract    for    grading    one    mile  j,^^^,  ^^^  ^^  ^-,^          .         y         y           J 

M;,in^                                               f   i"?  ^'["^''^A  Sections  6  and   ,   >n  the  town  j       g     ^   ^   p  y;     ^y  ^^      j   Patterson, 

^^*"^-  °'    P^,!^"  t° ,Jf"   G.  Jacobsen  for  $.09V|^  per  j^;     j      ,^^^    ^^^^^^^^    j,^^    following    contracts 

The  City  Council  of  Rockland,  Me.,  has  "'■  yd-,  and  the  contract  for  grading  %  of  j^^  ^„^j  ^^,p^^ .  McKiernan  &  Bergen,  mac- 
ordered  the  joint  standing  committee  on  high-  ■'  m-'e  on  the  section  line  between  Sections  .jjan,;,;,  i.,,,.  Axe.,  East  20th  St..  Inth  Ave., 
ways  and  sidewalks  to  lay  out,  aher  and  widen  ^^  and  30  to  Peter  Folland  for  $.0974  per  ^  ■  g^^  j.^j,  .^  ^^^^^  Vreeland  Ave.; 
Sea  St.     The  estimated  cost  is  $30,000.  cu.  yd.     Bids  were  opened  May  20  by   Oscar  ^^',.^^.,f^  Contracting  Co.,  filling  holes  on   Fifth 

Through   the   enactment   of   *he   bill   by   the  Koos,    iow'n    Lierk                          ,».,,,«..  Ave.;   J.   S.   Sowerbutt,  macadamizing  Crooks 

last    legislature,    Augusta,    Me.,    relating   to    a  ,,  Advices  from  Duluth    Mmn.,  state  that  W  est  ^^^.^      (^y^^    ^       Lafavette    St.,    Straight    St., 

trunk  line  system  of  highways,  it  is  expected  tiid   business    men    will   again    push    the    agi-  ^.^^^j^  ^-^^^^  ^      ^^-^^^^  ^        Haledon  Ave., 

some   work   will   be   done   on  the   project   this  lation  for  the  improvement  ot  West  Third  St..  ^,^j    Pompton   road,   and   filling   the   holes   on 

season.     The   route  will   begin   at   the   eastern  from  .0th  to  rfyth  Aves.  west.  P^^j^^.      ,^.^,g  .     p      j      Marlev,     macadamizing 

terminus    of   the    Portsmouth,    N.    H.-Kittery,                                         Missouri.  Washington  PI.;  Francesco  Bros.,  macadamiz- 

Me.,    bridge,    and    continue    through      Kenne-           ^    .  .                  ,    ■          ■       ,  ^    ,     i      .    t-       i  we    Little    Falls    turnoike  ■     fillino-    holes    on 

hnnk     Saro       PortlnnH       Anhiirn      Wnf^rvillp             Petitions   are   being   circulated   about    Excel-  '''.^     i^uue     rdus     luinpiwc       uini]^ 

DunK,   aaco,     rortiana.     .f\UDurn,     vvaterville,         .        r-     ■.  „-    t^k^     J^a   ,.;..;„;*„    f^,-  tii»  n,-^-,  Signac  road,  A.   Bunn ;   putting  screenings  on 

Orono  and  other  important  points  to  French-  ^.'"^   Springs,  Mo.,  and  vicinity,  for  the  crea-  -                 •                                  "          Frai^cesco 

ville  and  Fort  Kent,  the  northern  terminus.  t'^"   «*   a   special   road   district,   for   the    pur-  ^t°'  ^.    X^'j^^n^'^'^f^^^^;'^^   H°n    road     Fran- 

,.         ,        ,  pose    of   building  40   miles   of   macadam   road-  oros. ,    mdcduamizin      luu^    nui    i  ua.  .    i  uui 

Maryland.  \,.^^      The   scheme  is  to  get  the  countv  court  cesco   Bros. ;    J.    S.    Sowerbutt,   extenchng   the 

^Bids  will  be  received  until  noon,  June  6.  to  "form   a    section   eight   miles   square   into   a  macadam   on   East  23rd   St..   and  on    Summer 

bv   Commissioners   of   Prince   George   Countv.  district,  which  then  can  bond  itself  for  $110,-  St.;    James    Maybury   &   Sons,    for   ex^tending 

Upper    Marlboro.    Md.,    for   the    grading    and The   system   of   roads   planned   will    lead  the .  macadam    on    Hammond    Ave..    Passaic; 

macadamizing    of    one    mile    of     the      Queen  half  wav  to  Liberty.                 "  George   F.  Bracket    for  putting  Tarvis  od  on 

Chapel  Road  between  District  line  and  Hyatts-           Plans' are  well  under  wav  bv  the  Board  of  I^°"?  "dl  road,  and  McKieriian  &  Bergen  tor 

ville     H.    St.    J.    L.    Briscoe   is   Clerk   o'f   the  Public  Works  of  St.  Joseph",  Mo.,  for  improv-  gf  Cv  Jh'^oio  °  pf"  .^d"!  ^h    a'v.       '• 

Commissioners.  ing   East   Jule   St.,  b.y  paving  as   far   as   32nd  St.,  Washington  PI.,  and  Irth  Ave. 

®The    State    Road    Commission,    Baltimore,  St.     The   board   has   also   approved   a   petition  New    York. 

Md.,   on    May   22,   awarded   contracts    for   the  calling  for  the  paving  of  29th  St.  to  32nd  St.,  ... 

construction    of    three    sections    of    road    as  with   bermuda    asphalt.  ^Bids    will    be    received    until    June    u    by 

follows:     Charles   Countv.   from   Waldorf    to                                       Nphra<;ka  Common  Council,  Dunkirk,  N.  \.,  for  paving 

St.    Marv's    countv    line,"  Hickev-Swann    Co.:           r^,^,^^           ,        T   tj  ^          a-,  .o,/  ''"''    ^''^.d'ng   Leopard    St.       .    M.    Hackett   is 

from  Shiloh  to  Brookview,  "Baker-Smith  Con-           ®A.be\  Roberts,  Lincoln,  Neb.,  at  $2.2.1-2  per  city  engineer.     R.  H.  Heppell  is  city  clerk, 

struction   Co  ■    Prince   George's   County    from  *1-  ^d.,  secured  the  contract   from  tlie    l.oard  •J'Bids  will  be  received  until  5  p.  m.,  June 

the   District   of   Columbia  line   to  the   Charles  °^   ^"hlic   Works  of  Fremont.   Neb.,  for  pav-  ,5,   by   D.   J.    Coutant,   City   Clerk.    Newburgh, 

County  line,   Peter  F.  Connelly  &  Co  '"S  districts  15  and  16.     The  curbing  will  cost  N.  V..  for  furnishing  the  necessary  labor  and 

'     Tur            I,        ^i  $0.18,  curb  and   gutter  $0.49.  and  corner  curb  material  for  permanently  improving  by  paving 

Massacnusetts.  $0.50.     The  estimated  cost  of  the  entire  work  Grand    St.    its   entire    length,    from    \\'ashing- 

The   Board   of    Street    Commissioners,   Bos-  is    $12,048.     Bids    were    opened    May    25    by  ton   St.   to   Leroy   PI.     The  work  will  include 

ton,   Mass.,  has  submitted  an  estimate  of  $2,-  P.   A.   Nelson,  chairman  of  the  board.  25,630    sq.    yds.    paving;    about    11,500    lin.    ft. 

184,370  to  the  mayor,  as  the  total  cost  of  the           Ordinances   for   the  paving  and   curbing  of  curbing;  about  15  catchbasins ;  8  inlet  basins; 

proposed     Park    square    street    improvements.  the     following    streets    have    been    passed    by  12    sewer    manholes ;    25   cu.    yds.    extr,-<    con- 

For   the   Providence   St.   change  of  grade  the  the    City    Council    of   Omaha,   Neb. :      Harney  crete.     W.  J.  Blake,  Jr.,  is  city  engineer. 

•i'  indicates  work  now?  open  for  bids.     ®  indicates  a  contract  let  recently. 
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•|«Btds  will  be  received  until  1  p.  ni.,  June 
14,  by  State  Commission  of  Highways,  5. 
Percy  Hooker,  chairtuan.  55  Lancaster  St., 
Albany,  N.  Y..  for  the  improvement  of  the 
following  highways: 

Appiox. 
Roail         I^ength 

County.  No.         in  Miles. 

Albany    5,155  5.40 

Allegany    945  4. IS 

Cattaraugus     5,137  S.83 

Chautauqua     939  6.63 

Chautauqua     940  4.24 

Erie     947  10.16 

Erie     917  4.11 

Genesee    5.145  4.44 

Hamilton   5,133  5.4S 

Jefferson    5.140  5.24 

Oneida    931  7.05 

Oneida    933  5.02 

Orange    5.144  3.31 

Otsego   935  3.83 

Otsego     . 93G  4.15 

Otsego    5.153  4.62 

Schenectady     5,132  1.27 

Seneca    944  0.72 

Steuben    5,130  1.16 

Suffolk    911  3.01 

Tioga     927  7.3;i 

Ton-.pkins    926  4.49 

Washington    942  0.66 

Washington     720A  0.24 

Westchester     5,146  3.34 

Westchester  and   Putnam 5,147  3.62 

Wvoming 5,134  3.59 

Yates    5,12s  2.6S 

Warren     5,157  6.54 

Warren     5,15S  6.50 

An  alternate  proposal  to  be  endorsed  "931-933 

combined"  will  also  be  received  for  the  following 
roads  combined  in  one  contract,  viz: 

Oneida    931 

Oneida    933  12.07 

The  CoiTimission  reserves  the  right  to  award 
contracts  for  State  Highways  !i:-!l  and  !W2  in 
the  manner  which  shall  be  deemed  most  ad- 
vantageotis  for  the  State,  namely,  either  on 
separate  proposals  for  highways  931  and  IISS 
or  on  proposals  for  these  two  highways  com- 
bined. Maps,  plans,  specilications  and  esti- 
mates may  be  seen  and  proposal  forms  ob- 
tained at  the  office  of  the  Coinmission  in  Al- 
bany. N.  Y.,  and  also  at  the  offices  of  Division 
Engineer  Spencer  J.  Stewart,  Columbus  Hall, 
Poughkeepsie,  N.  Y.,  for  highways  in  the 
counties  of  Dutchess,  Orange,  Putnam,  Suf- 
folk and  Westchester;  at  the  office  of  Divi- 
sion Engineer  Harry  P.  Willis,  Humane 
Building,  .\lbany,  N.  Y.,  for  highways  in  the 
counties  of  .\lbany,  Clinton,  Essex.  Montgom- 
ery, Schenectady  and  Washington  ;  also  at  the 
office  of  Division  Engineer  Guy  H.  Miller. 
Cleveland  Bldg.,  Watertown,  N.  Y.,  for  high- 
ways in  the  counties  of  Hamilton,  Jefferson, 
Lewis  and  Oneida;  also  at  the  office  of  Divi- 
sion Engineer  F.  W.  Sarr,  South  Clinton  and 
West  Jefferson  Sts.,  Syracuse,  N.  Y.,  for  higli- 
ways  in  the  counties  of  Cayuga,  Cortland. 
Madison,  Onondaga,  Seneca  and  Yates;  also 
at  the  office  of  Division  Engineer  M.  W.  Wil- 
bur, Cutler  Bldg.,  Rochester,  N.  Y.,  for  high- 
ways in  the  counties  of  Cattaraugus,  Chau- 
tauqua. Erie,  Genesee,  I^ivingston,  Niagara 
and  Wyoming  and  at  the  office  of  Division 
Engineer  P.  McLoud,  Press  Building,  Bing- 
hamton.  N.  Y..  for  highways  in  the  coun- 
ties of  Alleghany,  Broome,  Chemung.  Otsego. 
Steuben.  Tioga  and  Tompkins, 

^Bids  will  be  received  until  1  p.  m..  June 
12,  by  State  Commission  of  Highways,  S. 
Percy  Hooker,  Chairman,  -55  Lancaster  St., 
.Albany,  N.  Y.,  for  the  improvement  of  tlie 
following  highways: 

.Vpprox. 
Road  Length 

Countv.  No.        in  .Miles. 

Albanv    948  3.76 

Allega'nv    5.129  4.50 

Broome     5.I4S  3.6S 

Cayuga    6S7.\  0.17 

Chautauqua     5.151  5.20 

Chautauqua     .' 938  5.58 

Chemung  946  1.9S 

Clinton     930  0.32 

Cortland     5.141  2.89 

Dutchess    5.135  5.22 

Dutchess    5,154  4. SI 

Dutchess    5,150  3.66 

Erie    924  6. 03 

Erie    925  5.40 

Essex    929  1.44 

Genesee    5,136  2.89 

Heilumer    5,159  0.05 

Jefferson    5.152  0.29 

Lewis    937  3.83 

Livingston    5.142  4.05 

Madison     908  2.07 

Montgomerv     943  1.38 

Niagara    749  10.30 

Oneida    5.139  7.97 

('iieida    933  1.20 

•I*  indicates 


Onondaga    5.143  5.03 

Otsego     !)34  4.SS 

Otsego    5,138  1.36 

Suffolk    910  3.81 

©Hurley  &  Lync  01  Fredonia,  .\'.  Y.,  have 
been  awarded  tin-  contract  by  Mayor  Robert 
H.  Reetl  and  the  Pmard  of  Common  Council 
of  Lackawanna.  N.  Y..  for  the  paving  of 
Ridge  Road  for  $l)5,()(lii.  Vitrified  brick  will 
beused.     Bids   were  opened   May    15. 

®Geo.  Gimlech  &  Co.,  Go  Columbus  .'\ve., 
Pittsfield,  Mass.,  h;ivc  been  awarded  the  con- 
tract by  E.  Cady  White,  Town  Supt.  of  High- 
ways, East  Chatham,  N'.'  Y.,  for  the  construc- 
tion of  a  section  of  lown  highway  in  Chatham 
known  as  Rowe  Hill  fur  $1,915.  Bids  were 
opened  May  20. 

The  .\ssembly,  Albany,  X,  \'.,  has  passed  a 
bill  carrying  an  appropriation  of  $10,9(10  for 
improving  the  highw.iy  between  the  Cattarau- 
gus Indian  Reservation  .and  the  village  of 
Irving. 

Governor  Dix  of  New  York  has  signed  four 
bills  appropriating  about  $1,(«)9,0U0  for  the 
improvement  of  certain  state  highway  routes. 
The  cost  is  to  be  met  by  the  $-50,Oi)9.000  bond 
issue  authorized  for  road  improvement.  The 
bills  are  as  follows :  For  the  completion  of 
a  highway  froiu  New  York  to  Rouses  Point, 
$1,500,000;  for  a  route  in  the  Central  .\diron- 
dacks,  between  Fulton  Chain  and  McKeever, 
$500,000;  for  improving  parts  of  route  7, 
completing  a  stone  road  from  .\lbany  to  Bing- 
hamton,  $(.)25,000 ;  for  improving  highway 
route  4  in  Orange  and  Sullivan  Counties,  $1,- 
200,000.  The  bill  giving  Franklin  County 
power  to  issue  bonds  to  the  amount  of  $5ilO,- 
000  for  the  construction  of  a  county  road  sys- 
tem has  also  been  signed. 

Ohio. 

4*Bids  will  lie  received  until  noon.  June  2'^. 
by  Board  of  Hamilton  County  Connuissioners. 
Cincinnati,  O.,  for  the  following  county  work 
under  specifications  No.  215,  for  oiling  Cleves 
and  Bridgetown  Pike  from  Harrison  Pike  to 
Cleves,  in  Green  and  Miami  townships.  Fred 
Dreihs  is  clerk  of  the  board. 

•J«Bids  will  be  received  until  noon,  June  23, 
by  Board  of  Hamilton  County  Commission- 
ers, Cincinnati,  O.,  for  the  following  county 
work  under  specifications  No.  218,  for  oiling 
Colerain  Pike  from  Miami  River  to  Pi:iol 
Road  in  Colerain  township.  Fred  Dreihs  is 
clerk    of    the    board. 

•{•Bids  will  be  received  until  noon.  June  23. 
by  Board  of  Hamilton  County  Commissioners, 
Cincinnati,  O.,  for  the  following  county  work 
under  Specifications  No.  213,  for  the  repair 
of  the  Blue  Rock  Pike  from  the  Colerain  Pike 
to  the  Miami  River  Road  in  Colerain  town- 
ship. Fred  Dreihs  is  clerk  of  the  board.  A 
bond  amounting  to  $2,000  must  accompany 
each   bid. 

•{•Bids  will  be  received  until  noon,  June 
13,  by  Director  of  Public  Service,  Galion, 
O.,  for  the  improvement  of  North  Market 
St..  from  Public  Square  to  north  corporate 
line  about  3.20O  ft.  in  length  with  treated 
macadam ;  also  East  Main  St.  from  Big  Four 
R.  R.  to  east  corporate  line,  a  distance  of 
about  5,-500  ft.,  with  brick.  Henry  Hocker  is 
director  and  E.  C.  Yochem  is  clerk.  Official 
advertisement  will  lie  founrl  elsewdiere  in  this 
issue. 

•{•Bids  will  be  received  until  noon,  June  9. 
by  Director  of  Public  Service,  Cincinnati, 
O.,  for  furnishing  the  necessary  labor  and  mate- 
rial for  the  improvement  of  Spring  Grove  Ave., 
from  Ludlow  .\\c.  to  the  Old  Corporation 
line  by  grading,  setting  new  curbs  and  reset- 
ting old  curb  and  paving  roadway  with  bitu- 
lithic  on  sides  ;nid  with  granite  in  tracks  and 
18  in,  on  each  side,     J.  J.  Wcmier  is  clerk. 

®Henry  Monder  &  Sons  have  been  awarded 
the  contract  at  Van  Biiren  Center,  O.,  for 
construction  work  on  the  Blosser  stone  road  in 
that  township  for  $17,914  The  improveruent 
consists  of  four  miles  of  winter  hound  pike. 

®F.  L.  Speicer  of  Bowling  (ireen  township, 
O,,  has  been  awarded  the  contract  for  build- 
ing the  Windfall  Pike  in  that  township  for 
$0,900.  The  pike  begins  at  the  Winnemac 
Pike  at  Denman's  corners  and  runs  to  the 
county  line  between  Marion  .and  I'nion  conn- 
work  now  open  for  bids.      ®  indicates  a  contract 


ties,  a  distance  of  nearlv  two  miles.  Other 
bidders  were  :  D.  F,  Mo'llov.  $8,300 ;  Shaw  & 
Uncapher,  $8,400;  M.  O.  Watkins,  $7,424; 
J.   D.  Gillispie,  $7,(j38,  and  John  Jones,  $8,100. 

®The  Board  of  County  Commissioners, 
Cincinnati,  O.,  has  awarded  the  following 
contracts  for  road  improvements ;  R.  E. 
Cash  at  $15,500,  for  improving  Bond  road 
from  Montgomery  pike  to  Carthage  pike ;  E. 
Robinson  at  $1,952,  for  repairing  Colerain  pike 
from  Mount  Airy  to  Poole  road ;  H.  E. 
Steele  at  $4,053,  for  macadamizing  Struble 
road. 

®Moran  &  Springmeier,  2415  Symmes  St., 
Cincinnati,  O.,  have  been  awarded  the  con- 
tract by  the  Department  of  Public  Service, 
Cincinnati,  for  improving  Wellington  Place 
from  Auburn  Ave.  to  its  western  terminus 
by  grading,  setting  cement  curb,  paving  the 
roadway  with  brick  where  grade  is  (5  per  cent 
less  and  by  macadamizing  the  roadway  and 
paving  the  gutters  with  brick  where  the  grade 
exceeds  0  per  cent  and  constructing  the  nec- 
essary drains  and  inlets.  The  contract  price 
is  $70,005.     Bids   were   opened   .April   21. 

®C.  F.  Rieley  has  been  awarded  the  con- 
tract by  the  Department  of  Public  Service, 
Cleveland.  O,,  for  paving  the  portion  of 
West  25th  St,,  affected  by  the  separation  of 
grades  of  said  street  and  tracks  of  the  N.  Y. 
C.  &  St.  L.  R.  R.,  for  $21,849.  Bids  were 
opened   May  24. 

The  South  Side  Business  &  Improvement 
.Association  of  Columbus,  O,,  is  urging  the  im- 
mediate paving  of  Mound  St,,  from  High  St. 
to  Central  Ave. 

Murrav  &  Jameson  submitted  the  lowest 
bid,  about  $14,000,  to  the  City  Council  of 
Lima,  O.,  on  May  15  for  the  paving  of  West 
Elm  St.,  froiu  Collett  to  Cole  Sts.  The  work 
includes  10,.550  sq.  yds.  of  concrete  pavement. 
Other  bids  were  received  from  the  following: 
The  Lima  Stone  Co.,  C.  C.  Rhodes,  H.  S. 
Enck,  Blodgett  &  Hardin  and  T.  J.  Mulligan. 

An  ordinance  has  been  passed  by  the  City- 
Council  of  Lorain,  O.,  to  proceed  with  the 
paving  of  East  Erie  .\ve.,  between  Kansas 
.\ve,  and  the  east  line  of  the  Gregg  addition. 
Bids  will  be  advertised  for  on  all  classes  of 
pavement. 

The  plans  for  the  extension  of  Ray  St.  and 
Chapel  road  in  Dayton,  O..  will  be  submitted 
to  the  Court  of  Common   Pleas  for  approval. 

The  Township  Trustees  of  Struthers.  C, 
have  sold  bonds  to  the  amount  of  $50,000, 
authorized  by  the  voters  of  the  township,  for 
the   improvement   of   roads. 

The  City  Council  of  Wooster,  O.,  has 
passed  a  resolution  providing  for  the  paving 
of  South  Buckeye  St.,  from  Liberty  to  the 
intersection  with  Madison  Ave.  The  paving 
is  to  be  24  ft.  wide  from  Henry  St.,  to  Madi- 
son Ave.,  and  .'io  ft.  wide  from  Liberty  to 
Henry    St. 

Oregon. 

®The  Executive  Board  of  Portland,  Ore., 
has  awarded  the  contract  for  paving  East 
Morrison  St.,  from  East  Water  St.  to  Union 
-Ave.  with  treated  wood  blocks  to  the  Carbo- 
lineum  Wood  Preserving  Co..  of  Portland. 

Contracts  for  street  improvements  in  the 
city  have  beeli  awarded  by  the  street  commit- 
tee of  the  City  Executive  Board.  Port- 
l;in<l.  Ore.,  as  follows :  East  23d  St. 
from  .Mberta  to  Killingsworth,  grad- 
ing and  concrete  curbs  and  walks.  Hil- 
liard  &  :\Iaginnis,  $2.848 ;  East  16th  st.  from 
.Mberta  to  Killingsworth.  grading  and  con- 
crete curbs  and  walks,  Hilliard  S:  Ma.ginnis, 
.$2.8.58 ;  Mississippi  Ave.  from  Killingsworth  to 
West  Piedmont,  grading  and  concrete  curbs 
:ind  walks,  Plilliard  &  Maginnis,  $2,547;  Wood- 
stock ,'\ve.,  grading  and  concrete  curbs  and 
walks,  Joplin  &  Meeks,  $2,473;  Klickitat  St. 
district,  bitulithic  pavement,  Elwood  Wiles, 
$(i2.799;  Zanita  Ave.  from  Milwaukee  to  East 
22iid.  grading  and  concrete  curbs  and  walks, 
Bechill  Brothers,  $2,734  ;  Cora  Ave.  from  East 
37th  to  East  42iid,  grading  and  concrete  curbs 
and  walks.  Bechil  Brothers.  $3,267;  Boise  St. 
from  East  39th  to  East  42nd,  grading  and 
concrete  curbs  and  walks.  Joplin  &  Meeks, 
$•'231:  Beaumont  St.  district,  bitulithic  pave- 
rnrnf.    Elwood    Wiles,   $91,156;    East    26th    St. 

let  recently. 
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from  Hawthorne  to  Belmont,  bitulitJiic  pave- 
ment. Warren  Construction  Co.,  $10,;")3T:  2n(l 
St.  from  Arthur  to  Sheridan,  till.  Pacific 
Bridge  Co.,  $2P,211;  Webster  St.  from  Al- 
hina  to  Michigan,  grading  and  concrete  curbs 
and  walks,  E.  R.  Gustaf'son,  $169:  Ea.'Jt  24th 
St.  from  Prescott  to  Alberta,  grading  and 
concrete  curbs  and  walks.  Joplin  &•  Mecks, 
SS.JlOO:  Gantenbein  Ave.  from  Skidmore  to 
Alberta,  Hassam  pavement,  Consolidated  Con- 
tractCo..  $11,770;  Ea.n  31st  St.  from  Francis 
to  Kenilworth.  grading  and  concrete  curbs 
and  walks,  Joplin  &  Mecks,  $1,8P5;  East  47t!i 
St.  from  Halsey  to  Belgrade,  grading  and 
concrete  curbs  and  walks,  Giebisch  &  joplin, 
$1,250:  Belmont  St.  district,  bitulitliic  pave- 
ment. Pacific  Bridge  Co.,  $53,681. 

Pennsylvania. 

•I«Bids  will  lie  received  until  S  p.  ni.,  June 
6,  by  T,  J.  McGivcn,  Borough  Clerk,  Sharps- 
burg.  Pa.,  for  rcpaving  and  repairing  and 
otherwise  improving  North  Canal,  Clay.  10th, 
IStli  and  Clifton  Aves.  in  said  borough.  Plans 
and  specifications  may  be  seen  at  the  horou.gh 
office,  1113  North  Canal  St.  Council  reserves 
the  right  to  reject  any  and  all  bids. 

•I»Bids  will  be  received  until  8  p.  m..  June 
T,  by  Town  Council,  Dickson  City,  Pa.,  for 
lighting  said  borough  with  electricity.  Wil- 
liam Kennedy  is  Borough  Secy. 

•{•Bids  will  be  received  until  6  p.  ni.,  June 
6,  by  James  M.  Simcral,  Clerk  of  Council, 
69  Harrison  .'Xvc.,  Bellevuc,  Pa.,  for  sub- 
grading,  curbing  and  paving  Dakota  Ave. 
from  Forest  Ave  to  the  north  line  of  Bclle- 
vue  borough.  Approximate  quantities :  2,500 
cu.  yds.  grading;  2,800  feet  curbing;  4,700  sq. 
yds.  paving.  .A.  certified  check  for  $500.00  to 
accompany  each  proposal.  Plans  and  speci- 
fications can  be  seen  and  bidding  blanks  ob- 
tained at  the  office  of  John  McBride,  Borough 
Engineer,  room  708  Fitzsimmons  bldg.,  Pitts- 
burg, Pa. 

The  Sproul  highway  bill  and  the  Sproul 
bill  amending  Article  9,  Section  4  of  the 
state  constitution,  authorizing  the  state  of 
Pennsylvania  to  issue  bonds  to  the  amount  of 
550,000,000  for  the  improvement  of  the  high- 
ways of  the  state,  have  been  passed  by  the 
House.  The  former  provides  for  the  estab- 
lishment of  a  State  Highway  Department  by 
the  appointment  of  a  state  highway  commis- 
sioner, two  deputy  state  highway  commis- 
sioners, chief  engineer,  chief  draughtsman, 
superintendent  of  highways  and  a  "stafif  of 
assistants  and  employes ;  provides  for  taking 
over  from  the  counties  or  townships  of  the 
Commonwealth  certain  existing  public  roads 
connecting  county  seats,  principal  cities  and 
towns  and  extending  to  the  state  line ;  de- 
scribes and  defines  these  roads  by  route  num- 
bers as  the  state  highways  of  the  Common- 
wealth :  provides  for  the  improvement,  main- 
tenance and  repair  of  the  state  highways 
solely  at  the  expense  of  the  Commonwealth, 
and  relieves  the  several  townships  and  coun- 
ties from  any  further  obligation  and  expense 
to  improve  or  maintain  the  roads  and  also 
relieves  townships  and  counties  of  authoritv 
over  them.  It  requires  the  state  highway 
commissioner  to  make  maps,  which  are  to  he 
complete  records,  and  confers  authority  on 
the  state  highw-ay  commissioner.  It  provides 
for  the  payment  of  damages  ni  taking  of 
property  or  otherwise  for  improvement,  and 
for  the  purchase  or  acquiring  of  turnpikes  and 
toll  roads  forming  all  or  part  of  any  state 
highway,  and  procedure  therein.  Work  of 
improvement  of  state  highways  is  to  be  done 
by  contract  except  where  the  state  highway 
commissioner  decides  that  it  shall  be  done 
by  the  state.  The  bill  provides  for  aid  by 
the  state  to  counties  and  townships  desiring 
such  aid  in  the  improvement  of  township  or 
county  roads. 

Tennessee. 

4*Bids  will  be  received  until  1  p.  m..  June 
15,  by  Hamilton  County  Road  Commission- 
ers, Chattanooga,  Tenn.,  for  improving  Main 
St.    (Montgomery  Ave.)    between   the   Chatta- 


nooga Corporation  Line  at  East  End  Ave. 
and  the  Ringgold  Road,  Ridgedale,  Tennessee, 
for  tlie  construction  thereon  of  a  pavement 
of  the  type  to  be  selected  by  the  Road  Com- 
missioners, being  either  vitrified  brick,  bitu- 
minous concrete  or  bituminous  macadam,  with 
concrete  curb  and  gutters,  .'\pproximately  32,- 
000  sq.  yds.  of  pavement  and  19,000.  lin.  ft. 
of  concrete  curb  and  gutter  will  be  built,  with 
an  additional  amount  of  appro.ximately  75,000 
sq.  yds.  of  pavement  and  42,000  lin!  ft.  of 
concrete  curb  and  gutter  to  be  built  on  the 
streets  authorized  and  to  be  let  at  a  later 
date.  Plans  may  he  seen,  and  spccific.ilions 
and  blank  forms  of  proposal  can  be  obtained 
at  the  office  of  the  Road  Commission,  at 
Chattanooga,  Tennessee.  Proposals  must  be 
accompanied  by  a  certified  check  for  $500, 
drawn  to  the  order  of  Joe  V.  Williams,  Coun- 
ty Judge  of  Hamilton  County,  Chattanooga, 
Tennessee.    E.  D.  Bass  is  Chairman. 

•J«Bids  will  be  received  until  noon,  June  20, 
by  Robertson  County  Pike  Commission, 
Springfield,  Tenn.,  for  grading,  ditching  and 
macadamizing  about  50  miles  of  public  roads 
in  Robertson  County,  Tenn.  Plans  and  spe- 
cifications are  on  file  at  the  office  of  the 
Pike  Commission.  J.  E.  Washington  is 
Chairman  and  E.   S.   Eckles  is   Secretary. 

The  City  Council  of  Knoxville,  Tenn.,  has 
instructed  the  Recorder  to  advertise  •  for  bids 
for  paving  five  imnrovement  districts,  and  has 
adopted  resolutions  as  to  the  specifications 
now  on  file  in  the  recorder's  office.  The  dis- 
tricts to  be  paved  arc  No.  41,  89,  90,  01  and  92. 

Texas. 

The  Commissioners'  Court,  Brownsville, 
Tex.,  has  created  Cameron  county  road  dis- 
trict No.  1,  on  the  petition  of  citizens  from 
llie  Raymondville-Sebastian-I.yford  district, 
and  an  election  has  been  ordered  for  June 
24,  It  is  estimated  this  work  will  cost  about 
$250,000. 

The  County  Commissioners,  Beaumont, 
Tex.,  have  signified  their  willingness  to  ex- 
pend $5,000  for  the  proposed  county  road 
from  the  Beaumont  Saw  Mill  Co.  plant  to 
Mansfield  ferry  on  the  Neches. 

The  county  engineers  of  Dallas  and  the 
Dallas  Automobile  club  are  planning  to  build 
a  macadam  road  from  the  Red  river  to  Gal- 
veston, the  proposed  road  to  be  more  than 
400  miles   in   length. 

-An  election  will  be  held  in  McLennan  Coun- 
ty. Tex.,  in  the  near  future  relative  to  tlie 
matter  of  building  good  roads  in  the  county 
by  direct  tax  or  by  a  bond  issue.  Waco 
is  the  county  seat  of  McLennan  County. 

The  County  Commissioners,  Lockhart, 
Te.x.,  have  ordered  an  election  to  be  held  in 
road  precinct  No.  4  on  June  24,  for  the  pur- 
pose of  issuing  $25,000  worth  of  bonds  for 
the  building  of  macadamized  roads  in  that 
district. 

The  citizens  of  Dayton,  Tex.,  on  May  23, 
voted  bonds  to  the  amount  of  $275,000  for 
road  improvements.  There  will  be  one  road 
from  the  Trinity,  ta  a  point  two  miles  west 
of  Liberty,  to  the  Harris  County  line;  a  road 
from  Dayton  to  Chambers  County  line,  the 
Montbelvieu  road ;  a  road  from  Dayton  to 
the  Harris  County  line  at  Huffman;  a  road 
from  Dayton  to  Tarkington  Prairie  and  sev- 
eral  short    feeders. 

The  citizens  of  Liberty  County,  Liberty, 
Tex.,  county  seat,  have  voted  the  issuance 
of  bonds  to  the  amount  of  $250,000  for  the 
construction    of   good   roads. 

Washington. 

•J«Bids  will  be  received  by  the  city  of  \'an- 
conver.  Wash.,  H.  H.  Lotter,  engineer,  on 
June  5  and  19,  for  the  construction  of  street 
improvements  as  follows  :  Hard  surface  pave- 
ments, concrete  walks,  curbs  and  gutters,  etc., 
nn  10th  St.,  estimated  cost  $21,600;  Oth  St.. 
estimated  cost  $11,100;  8th  St.,  estimated  cost 
$13,260;  8th  from  Washington  to  Depot,  es- 
timated cost  $82,600;  Main  St.,  $51,150;  7th 
.St..  $4,500;  grading,  macadamizing,  concrete 
w.ilks.  curbs,  etc..  Pattullo  .'\ve.,  estimated  cost 


$7,100;  Franklin  St.,  estimated  cost  $13,100; 
26th  St.,  $26,90(1;  grading,  graveling,  concrete 
walks,  curbs,  etc.,  E.  15th  St.,  estimated  cost 
$6,600;  Connecticut  Ave.,  $6,.300.  Grading, 
concrete  walks,  curbs,  etc.;  14lh  St.,  $3,8-50 ' 
15th  St.,  $10,500;  Harney  St.,  $S,700 ;  Esther 
Ave.,  $3,500;  Park  St.,  $3,760;  9th  St.,  $14,300- 
Jackson  St.,  $3,980. 

®The  City  Commissioners  of  Spokane, 
Wash.,  have  awarded  the  following  contracts 
for  street  improvemenls :  R.  S.  Blome  &  Co., 
paving  McCIellan,  Pacific  to  Secoi>d  .Ave.,  es- 
timate $2,940;  contract  price,  $3,212;  C.  M. 
Payne,  grading,  curbing,  parking  and  side- 
walking  Euclid  Ave.,  Cedar  to  Maple  St.;  es- 
ti^mate,  $2,400;  contract  price  $2,660;  James 
C.  Broad,  sewer  in  alley  between  Mansfield 
and  Montgomery  from  Northwest  Blvd.  to 
Wall  St.,  estimate  $6,170;  contract  price, 
$5,765. 

The  City  Council  of  Waitsburg,  Wash.,  has 
established  another  paving  district  which  will 
add  five  bocks  to  the  district  already  outlined 
and  give  an  asphalt  pavement  the  entire 
length  of  Main  St.  E.  B.  Shifley  of  Walla 
Walla   is   Engineer. 

M.  E.  Halverson,  engineer  of  Pacific  Coun- 
ty, South  Bend.  Wash.,  is  reported  to  have 
said  that  that  portion  bf  the  highway  from 
Central ia  to  the  coast  running  through  Pa- 
cific County  will  be  completed  this  season. 
The  work  to  be  done  by  the  county  officials 
is  part  of  the  road  known  as  state  road  No. 
5,  which  was  left  unfinished  when  the  legis- 
lature adjourned  without  appropriating  the 
necessary  funds  to  insure  the  connection  of 
the  parts  previously  finished.  Pacific  County 
recently  passed  a  bond  issue  of  $100,000  for 
its   part  of  the  work. 

It  is  reported  that  the  Citv  Commission- 
ers of  Spokane.  Wash.,  have  decided  to  pave 
the   Northwest    Blvd. 

The  City  Council  of  EUensburg,  Wash.,  has 
decided  to  proceed  with  the  paving  of  Pine, 
Sixth,  W.ater,  Pearl  and  B  Sts.  '  Bids  for 
this   work   are  now   being  asked. 

West  Virginia. 

County  Road  Engineer  S.  Howe  Bonar, 
Moundsville.  W.  Va..  is  preparing  the  plans 
for  the  paving  of  the  Glendale  road  from 
Newmans  run  to  the  postofficc,  near  the  old 
Wheeling  Traction  Co.'s  switch.  It  is  esti- 
mated  that    the   work   will   cost    about   $5,000. 

The  City  Council  of  Morgantown,  W.  Va., 
has  ordered  an  election  for  June  to  pass  upon 
a  $100,000  bond  issue  for  paving  and  sewers. 

Wisconsin. 

®The  Wisconsin  Stone  Co.  has  been  award- 
ed the  contract  by  the  city  of  Milwaukee, 
Wis.,  for  furnishing  16,500  cu.  yds.  of  crush- 
ed stone  for  the  West  Side  at  $1.23  per  cu. 
yd.,  and  9.000  cu.  yds.  ef  crushed  stone  to 
the  South  Side  at  $1.25  per  cu.  yd.  The  city 
will  readvertise  for  bids  for  furnishing 
crushed  stone  for  East  Side  work. 

®The  Department  of  Public  Works  of  Mil- 
waukee, Wis.,  has  awarded  the  following  con- 
tracts for  bituminous  pavement  on  a  concrete 
foundation  for  wliich  bids  were  opened  May 
21  :  Contract  1.  Greenfield  Ave.  from  Clin- 
tin  St.  to  11th  .Ave.,  5th.  8th,  11th  and  12th 
wards,  21,810  sq.  yds.  of  pavement,  275  lin. 
ft.  of  new  curb,  and  264  lin.  ft.  of  curb  reset. 
The  Badger  Construction  Co.,  Railwav  Ex- 
change bldg.,  Milwaukee,  $1.40.  $.50  and  $.08 
respectively;  Contract  2.  Greenfield  .Ave.  from 
11th  .Ave.'  to  Layton  Blvd.,  11th  and  23rd 
wards,  15,276  sq.  yds.  of  pavement,  824  lin. 
ft.  of  new  curb,  2,036  lin.  ft.  of  curb  reset, 
R.  F.  Conwav  Co..  Chamber  of  Commerce 
bldg..  Chicago.'  111.,  $1.41,  $.45  and  $.15  respec- 
tivelv;  Contract  3,  North  .Ave.  from  7th  to 
26th' Sts.,  9th,  10th  and  22nd  wards,  22,.581  sq. 
yds.  of  pavement,  1.965  lin.  ft.  of  new  curb, 
2,281  lin.  ft.  of  curb  reset.  R.  F.  Conway 
Co.,  $1.45.  $.45  and  $.15  respectively. 

Mayor  D.  C.  Jones  of  De  Pere,  Wis.,  se- 
cured signatures  to  a  petition  providing  for 
the  paving  of  two  blocks  on  Main  .^ve.  from 
the   bridge   to   the   Kidnev   boat    factory. 


4*  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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California. 

•{•Bids  will  be  recci\cil  until  lu  a.  m.,  July 
5,  by  Board  of  County  Supervisors,  W.  J. 
Neilson,  Clerk,  Eureka,  Cal.,  for  the  con- 
struction of  a  140-ft.  steel  Pratt  tru^s  bridge 
over  Scott  River  at  Griffin  I^aiie. 

•|«Bids  will  be  received  until  1  p.  m.,  June 
7,  by  Board  of  Butte  County  Supervisors^ 
Oroville,  Cal.,  for  the  construction  of  a  con- 
crete steel  and  wooden  bridge  over  Merrill 
Slough.  H.  T.  Batchelder  is  Clerk  of  the 
county. 

The  Merchants'  Exchange,  Oakland,  Cal., 
at  a  recent  meeting,  voted  unanimously  in 
favor  of  supporting  and  endorsing  the  organi- 
zation to  span  San  Francisco  Bay  with  sus- 
pension bridge  connecting  San  Francisco  and 
Oakland.  A  conference  is  to  be  held  with 
Col.  John  Biddle,  U.  S.  Engineer,  San  Fran- 
cisco, Cal.,  in  regard  to  using  the  Verba 
Buena  Island  as  a  site  for  one  of  the  jiiers 
for  the  proposed  structure. 
Colorado. 

Commissioners  of  El  Paso  County  at  Colo- 
rado Springs,  Colo.,  are  having  plans  pre- 
pared for  the  construction  of  a  new  .30-ft. 
concrete  bridge  over  Kettle  Creek,  8  miles 
north  of  the  county  seat. 
Florida. 

4"Bids  will  be  received  until  10  a.  m.,  June 
T,  by  Commissioners  of  Duval  County,  Jack- 
sonville, Fla.,  for  the  construction  of  a  re- 
inforced concrete  bridge  across  Marine  Creek 
at  23d  St.  in  North  Fort  Worth  ;  roadway  is 
to  be  40  ft.  wide,  2  ft.  higher  than  that  of 
the  present  structure.  C.  I.  Barnard  is 
County    Engineer. 

Georgia. 

®Board  of  Wilcox  County  Commissioners, 
.•\bbeville,  Ga.,  on  May  1-5  awarded  the  con- 
tract for  the  construction  cif  a  steel  bridge 
over  the  .■\llapaha  Fvivcr  to  the  Roanoke 
Bridge  Co.,  Roanoke.  \'a..  at  $2,000.  J.  J. 
Gibbs   is   Clerk   of  the   Board. 

Idaho. 

OComniissioncrs  nf  Idaho  Cnunty  at 
Grangeville,  Idaho,  on  May  10  awarded  the 
contract  for  the  construction  of  the  pro- 
posed steel  wagon  bridge  across  the  .Salmon 
River  at  the  town  of  Goff,  50  miles  south  of 
Grangeville,  to  the  Security  Bridge  Co..  Min- 
neapolis, Minn.,  and  Lewiston,  Idaho,  at  $15,- 
950.  Other  bids  received  are  as  follows : 
Beach  Manufacturing  Ci>..  Charlotte,  Mich., 
$19,500:  Missouri  \'alley  Bridge  &  Con- 
struction Co.,  Denver.  Colo.,  $10,750;  O.  H. 
Stratton,  Spokane.  Wash.  $17,400;  Charles 
Sheeley.    Denver,    Coin..    $10,500. 

Illinois. 

•J'Bids  will  be  received  until  2  p.  m.,  June  9, 
at  Town  Hall,  Manhattan,  111.,  John  Eberhart. 
clerk,  for  the  construction  of  live  reinforced 
concrete  bridges  in  .M;inhattan  township.  Will 
county.  111.  Pfundstein  briilgc  will  include 
70  cu.'yds.  concrete  and  'J.'i'V2  lbs.  steel;  Walsh, 
Jr.,  3f).5  cu.  vds.  concrete  and  7(57  lbs.  steel; 
Walsh.  129..3"cu.  yds.  concrete  and  15,:i23  lbs. 
steel;  Bellward,  88.8  cu.  yds.  concrete  and  6.574 
lbs.  of  steel :  Baker  00  cu.  yds.  concrete  and 
1,072  lbs.  of  steel.  Plans  and  specifications 
are  on  file  at  the  office  of  the  Highway  Com- 
mission and  the  town  clerk.  Work  is  to  be 
completed  before  .Sept.  1. 

^■Bids  are  asked  uiitil  11  a.  m.,  June  ;l.  by 
L.  E.  McGann.  Crininiissinner  of  Public 
Works,  Chicago,  for  construction  uf  tem- 
porary pontoon  bridge  and  aiiproaches  over 
the  South  Branch  of  the  Chicago  River,  near 
35th  St.  Work  includes:  Transferring 
movable  span  and  scow  from  the  present 
storage  place  to  bridge  site,  placing  it  on 
new  supports,  and  furnishing  and  building 
in  place  all  metal  work,  etc.,  furnishing  and 
placing  crushed  stone  in  pockets  of  bent  sup- 
ports  in   the   river,   and   grading  necessary   in 


setting  bents,  sills  and  blocking  for  the  ap- 
proaches ;  oak  planks  and  timber  furnished 
and  built  in  place,  35,0(10  ft.  15.  M.  yellow  pine 
timber  furnished  and  built  in  place,  82,000  ft. 
B.  M,  yellow  pine  timber  and  lumber  fur- 
nished and  built  in  place,  8(.t,000  ft.  B.  M. 
white  pine  timber  and  lumlier  furnished  and 
built  in  place,  2(3,000  ft.  B.  .\'l.  structural  steel 
furnished  and  built  in  place,  5,000  lbs.  con- 
crete loading  blocks,  110  cu.  yds.  Cash  or 
certified  check  for  $800  must  accompany  pro- 
posal. 

•{•Bids  will  be  received  until  noon  (stand- 
ard time),  June  8,  by  I.  J.  Bryan,  Clerk, 
Sanitary  District.  1500  .American  Trust 
Bldg.,  Chicago,  III.  for  anchoring  the  abut- 
ments of  the  Western  Ave.  bridge.  The  woi;k 
is  located  at  the  bridge  crossing  the  Main 
Drainage  Channel  on  the  line  of  Western 
.•\ve.  Plans  and  specifications  are  on  file  at 
the  office  of  the  Sanitary  District.  Thomas 
.•\.  Smyth  is  President.  Official  advertisement 
will  be   found   elsewhere  in  this   issue. 

4«Eids  w-ill  be  received  at  the  Court  House, 
Jerseyville,  111.,  up  to  3  o'clock  p.  m.,  June 
10,  1911,  for  the  construction  of  a  rein- 
forced concrete  superstructure  on  old  stone 
abutments,  in  Roscdale  Towmship,  Jersey 
County.  William  Brown.  Town  Clerk,  Rose- 
dale,  Illinois.  Groppel  Bridge:  Span,  23  ft.: 
roadway,  14  ft.  Estimated  amount  of  con- 
crete in  superstructure,  25  cu.  yds.;  reinforc- 
ing steel,  3,979  lbs.  It  will  be  necessary  to 
rake  out  moss  and  dirt  from  old  abutments 
and  wings  and  repoint  with  cement  mortar ; 
surface  top  of  abutments  and  place  rein- 
forced concrete  superstructure.  Finished 
roadway  to  bed  of  stream.  10y2  ft.  Nearest 
railroad  station,  Grafton,  on  the  C,  P.  &  St. 
L.  HVz  miles.  Gravel  available  in  creek  bed, 
Vi  mile  from  bridgesite :  not  familiar  with 
its  character.  Work  to  be  completed  on  or 
before    .August    10,    1911. 

®The  contract  fur  the  construction  of  a 
steel  bridge  in  Nameoki  township,  Madison 
Countv,  ill.,  was  awarded  to  the  Missouri 
Bridge  &  Iron  Co..  East  St.  Louis,  111.  The 
structure  will  be  of  steel,  consisting  of  00  ft 
span  with  16  ft.  roadway  and  plain  concrete 
substructure. 

(SBids  will  be  received  until  noun.  June  1. 
bv  Board  of  Trustees.  \'illage  of  Benld,  111., 
for  the  construction  of  two  cement  bridges 
with  iron  railings  in  the  village.  Bids  will  be 
received  for  bridges  separately  and  com- 
'  bined.  One  bridge  to  be  on  Central  .Ave.,  to 
be  139  ft.  long  and  eight  feet  wide  in  the 
clear.  On  bridge  on  Main  street  to  be  191 
ft.  long  and  six  ft.  wide  in  the  clear.  For 
plans  and  specifications  and  further  particu- 
lars see  Village  Clerk   Harry   Hutton. 

®Highwav  Commissioners  of  Silver  Creek 
Township  awarded  the  contract  for  the  con- 
struction of  two  bridges  in  that  township  to 
W.  H.  Shons,  Freeport,  111.,  at  $:3,150.  Iron 
and  concrete  will  be  used. 

(SFrank  R.  Dandre;i.  148  22d  St.,  Chicago 
Heights,  111.,  has  been  awarded  the  contract 
for  the  construction  of  five  concrete  bridges 
at  $1,800.  .  , 

Highway  ComniissioiuTS  have  ilecid.ed  to 
replace  the  worn-out  wings  of  bridges  in 
Bushnell  Township,  111.,  with  new  concrete 
ones. 

The  Santa  Fe  System  has  ap[)roiiriated 
$9,700  tn  cover  the  cost  of  constructing 
liridge  No.  .32,  Eastern  Division,  and  plans  to 
renew  bridge  No.  526,  Missouri  Division,  at 
a  cost  oi  $3,G(.10. 

Indiana. 

^Bids  will  be  received  until  1  p.  m.,  June 
13,  liy  Board  of  Scott  County  Conmiissioners, 
Scottsburg,  Ind..  for  the  construction  of  two 
iron  bridges  and  4-  concrete  bridges.  Robert 
Blunt    is    Countv   .Auditor. 

•{•Bids  w^ill  be  received  until  1  p.  m.,  June 
5,  by  Board  of  Johnson  County  Commission- 
ers,' Franklin,    Ind..    for    tb.c    construction    of 


7  sni;dl  reinforced  concrete  bridges.  W.  B. 
Jennings  is   County   .Auditor. 

•|«Bids  will  be  received  until  1  p.  m.,  June 
7,  by  Board  of  Boone  County  Commissioners, 
Lebanon,  Ind.,  for  the  construction  or  repair 
of  18  brid.ges.  B.  F.  Hcrdirch  is  County 
.Auditor. 

^Bids  will  be  received  until  2  p.  m.,  June 
li.  b\'  Commissioners  of  Warrick  County, 
Boonville.  Ind..  for  the  construction  of  four 
l.irid.ges.     N.   M.   Spradley   is  County  Auditor. 

Iowa. 

•J-Bids  will  be  received  until  2  p.  ni.,  June 
22,  by  Board  of  County  Supervisors,  Hardin 
County,  la.,  Eldora,  la!,  for  the  construction 
of  a  steel  bridge  with  concrete  floor  across 
Iowa  River  at  low-a  Falls,  la.  The  structure 
will  be  353  ft.  long  and  20  ft.  roadway  and 
two  5-ft.  sidewalks.  E.  L.  Marriage  is 
County  .Auditor.  Ofiicial  advertisement  will 
be    found    elsewhere   in   this   issue. 

(SSioux  City,  la.,  has  awarded  the  contract 
for  furnishing  the  necessary  labor  amd  ma- 
terial for  the  construction  of  a  reinforced 
concrete  abutment  on  the  cast  end  of  W. 
4th  St.  bridge  over  Perry  Creek  to  P.  C. 
Hanson  &  Son,  Box  85.  Sioux  City,  la.,  at 
$894. 

Citv  Council  of  Muscatine,  la.,  has  decided 
upon'  the  construction  of  a  new  concrete 
bridge  on  North  Cedar  St.,  and  bids  for  the 
work   will  be  received   some  time  in  June. 

Kansas. 

Plans  are  being  prepared  by  W.  D.  Harris, 
Countv  Engineer,  Hutchinson,  Kan.,  for  the 
construction  of  a  concrete  bridge  near  Little 
River   bv    Buhlcr   Township   in   Reno   County. 

The  United  States  War  Department  has 
approved  and  returned  the  plans  for  remodel- 
ing the  James  St.  bridge  over  the  Kaw  River 
to"0.  K.  Williamson.  Wyandotte  County  En- 
gineer, Kansas  City,  Kan.  The  plans  involve 
the  construction  of  an  additional  287-ft.  dou- 
ble span  and   an   expenditure   of  $150,000. 

Commissioners  of  Reno  County.  Hutchin- 
son, Kan,,  have  decided  to  replace  the  Baugh- 
man  bridge  over  the  Ninnescah  River,  in  the 
southeastern  part  of  the  county,  with  an  8- 
"ft.   high    iiile   structure   240    ft.    in   length. 

Kentucky. 

®The  contract  for  the  con-truction  of  the 
arch  bridge  at  Underbill  St..  Louisville,  Ky., 
has  been  aw.arded  to  The  National  Concrete 
Co.,  Indianapolis,  Ind.,  at  $11,510.  Other 
bidders  were  H.  H.  Snvder.  Louisville,  Ky. ; 
Hv  Bickel  Co..  Louisviile,  Ky. ;  L.  W.  Han- 
cock Co.,  Louisville,  Ky. ;  L.  R.  Figg  Co., 
Louisville,  Kv.  Bids  were  opened  May  22. 
D.  R.  Lyman  is  Chief  Engineer  of  the  De- 
partment of  Engineering.  Louisville.  Ky. 
Maryland. 

.Ml  l)ids  received  bv  the  Highway  Commis- 
sion, P.altimore  County,  Towson,  Md.,  on  May 
18.  for  furnishing  the  necessary  labor  and 
materi:il  for  the  construction  of  a  Strauss 
Trunnion  bascule  bridge  on  Eastern  .Ave.,  over 
Back  River,  have  been  rejected  ;is  being  e.x- 
ccssive.  M.  (1  Shirley,  Couiily  Road  Engi- 
neer, 

Massachusetts. 

4-l;ids  will  be  received  luilil  2  u.  m.,  June 
1,  bv  Commissioners  of  Norfolk  County  and 
the  'Trustees  of  the  Wevnioutb  l-'ore  River 
bridge  at  the  oBice  of  the  .Mayor.  Quincy, 
Mass.,  for  driving  jiiles  around  the  pivot  pier 
and  repairing  and  strengthening  the  center 
fender  piers  of  the  Weymouth  Fore  River 
bridge.  Each  bid  must  be  accompanied  by  a 
certified  check  for  $2on.  payable  to  the  Coni- 
missioners  ,-iud  Trustees,  Pkuis  and  specifi- 
cations are  on  file  :it  the  office  of  Whitman 
&  Howard,  220  Devonshire  St.,  Boston,  Mass., 
or  at  Room  21,  .\d,ims  Bldg.,  (Quincy,  Mass. 

Pb'.ns  haM-  been  received  from  the  Engi- 
neeriiii;  Dercirtnunt  of  the  New  York,  New 
Haven    &    Hartford    R.    R     bv    J.    J.    White, 


•I-  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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Mayor.  Holvoke,  Mass.,  for  the  construction 
of  the  new  South  Main  St.  bridge.  It  is 
said  that  tlie  plans  are  nearly  identical  with 
those  prepared  for  the  improvement  bv  the 
City  Engineer.  B.  T.  Wheeler,  Boston,  Slass., 
is  engineer  of  construction  of  the  Xew  Haven 
road. 

Michigan. 

^•Bicls  will  be  received  until  10  a.  ni.,  June 
1,  by  Department  of  Public  Works,  Detroit. 
Mich.,  for  furnishing  the  necessary  labor  and 
material,  and  building,  according  to  the  plans 
and  specifications  on  file  in  the  Department, 
concrete  bridge  over  Fox  Creek,  on  .Alter 
Road,  north  of  Jefferson  .-\ve,,  in  the  citv  of 
Detroit.  E,nch  bidder  must  deposit  with  his 
bid  a  certified  check  in  separate  envelope  in 
the  sum  of  $1,000.  pavable  to  the  order  of 
the  Department  of  Public  Works.  J.  J, 
Haarer  is  Connnissioner. 

(^Tbe  Township  Board  of  Kalamazoo, 
Mich.,  has  awarded  the  contract  for  the  con- 
struction of  the  bridge  over  the  creek  just 
south  of  Milham  Park,  on  Lovers'  Lane,  to 
\yheaton     &     Baker,     Kalamazoo,     Mich.,     at 

Minnesota. 

@The  Beltrami  County  Conmiissioners,  ac- 
cordin^to  advices  from  Bemidji,  Minn.,  have 
awarded  the  contract  for  the  construction  of 
the  bridge  over  the  Mississippi  River  in  the 
township  of  Jones,  4%  miles  south  of  Sol- 
way,  to  Iblings  Bridge  Co.,  Minneapolis, 
Minn.,  at  ?;858.  Roy  Bliler,  Bemidji,  Minn.,  is 
County  Surveyor. 

According  to  plans  prepared  by  .Andrew 
Rinker,  City  Engineer,  ^iinneapolis.  Minn., 
for  lowering  the  tracks  of  the  Milwaukee 
main  line  through  that  city,  the  improvement 
will  necessitate  an  expenditure  of  $1,800,000. 
The  plans  contemplate  the  lowering  of  the 
main  tracks  between  the  depot  and  Forty- 
eighth  St.  and  Minnehaha  .Ave.,  and  those 
between  the  junction  in  South  Minneapolis 
and  the  Mississippi  River,  no  attempt  being 
made  to  include  those  at  the  Milwaukee 
shops.  The  scheme  is  for  a  low-ering  of  20  ft., 
and  the  new  estimate  is  $21(),000  more  than 
that  in  the  plan  to  lower  the  tracks  1(3  ft. 

Mississippi. 
•J«Bids  will  be  received  until  June  5  by  Su- 
pervisors of  Leflore  County,  Greenwood, 
Miss.,  for  the  construction  of  a  steel  draw- 
bridge across  Tallahatchie  River  at  Minter 
Citv.  The  cost  of  the  improvement  is  esti- 
mated  at   $25,000.      C.   W.    Crockett   is   Clerk. 

Missouri. 

4*Bids  will  be  received  until  noon,  June  5, 
by  Lincoln  County  Court,  Troy,  Mo.,  for  the 
construction  of  a  steel  bridge  over  Sulphur 
Creek,  at  the  Reynolds  ford,  about  6  miles 
west  of  Whiteside,  Mo.  Plans  and  specifica- 
tions are  on  file  at  the  office  of  the  clerk,  Troy, 
Mo.  Andy  J.  Brown  is  ex-officio  Highway 
Engineer. 

Montana. 

®The  County  Commissioners,  according  to 
advices  from  Missoula,  Mont.,  have  awarded 
a  contract  for  the  construction  of  the  pro- 
posed new  bridge  over  Mission  Creek,  about 
y  miles  northeast  of  Di.xon,  to  J,  F.  Harring- 
ton, at  $1,9-50. 

Advices  from  Troy,  Mont.,  state  that  a 
petition  is  being  circulated  asking  for  the 
construction  of  a  bridge  across  the  Kootenai 
River  at  that  place.  George  Moore  is  inter- 
ested in  the  movement. 

New  Jersey. 

4«Bids  will  be  received  until  2 :30  p.  m.. 
May  -31.  by  Board  of  Chosen  Freeholders, 
Elizabeth.  X.  J.,  for  the  construction  of  the 
steel  superstructure  for  bridge  over  tlie  Eliza- 
beth River  at  Summer  St..  Elizabeth,  N.  J 
J.  L.  Bauer.  120  Broad  St.,  Elizabeth,  X.  J., 
is  County  Engineer. 

A  hearing  was  recently  held  at  the  State 
House.  Trenton.  N,  J.,  in  regard  to  the  recon- 
struction of  the  arch  bridge  over  Assanpink 
Creek  on  South  Warren  St.  Abram  Swan, 
Jr.,  is  City  Engineer,  Trenton,  N.  J.,  and 
Frank  J.   Eppele  is   Couiity  Engineer. 


New  York. 

iSTown  Board.  Corinth,  X.  Y.,  at  a  recent 
meeting  awarded  the  contract  for  the  con- 
struction of  the  bridge  over  Sturdevan  Creek, 
at  the  north  end  of  Main  St.,  on  the  proposed 
new  Corinth- Hadley  State  Road,  to  C.  Fred 
White,  Corinth,  X.  Y.,  at  $2,;)7").  The  other 
bill  for  the  work  was  that  of  Dovie  &  Co., 
Albany,    X.    Y.,   $2,580. 

The  -As.sembly,  according  to  advices  from 
.\lbany,  X.  Y.,  has  passed  the  bill  of  J.  S. 
Parker,  appropriating  $75,0110  for  the  recon- 
struction of  a  bridge  across  Great  South  Bay, 
Lake   Champlain. 

Ohio. 

•J>Bids  will  be  received  until  noon,  June  2:i, 
by  Board  of  Hamilton  County  Cominission- 
ers,  Cincinnati,  O.,  for  the  following  work 
under  Specifications  Xo.  1115,  for  construction 
of  bridges,  culverts  and  approaches  thereto 
on  County  Club  Road,  between  Rcadville 
Pike  and  Ohio  .Ave.,  in  Silverton,  in  Syca- 
more and  Columbia  Townships.  Fred  Dreihs 
is  Clerk  of  the  Board. 

•I«Bids  will  be  received  until  noon,  June  1, 
by  -A,  B.  Lea,  Director  of  Public  Service. 
Cleveland,  O.,  for  the  construction  of  a 
reinforced  concrete  culvert  under  East  Bou- 
levard, extending  southerly  from  the  present 
culvert  under  Kinsman  Road.  L  O.  Hoffman 
is   Secretary. 

©Department  of  Public  Works,  W.  A.  Bud- 
roe,  Secy.,  Dayton,  O.,  has  awarded  the  con- 
tract for  the  re-erection  of  the  Wolf  Creek 
bridge  to  Al  Fox,  Dayton,  O.,  at  $14,000. 
The  bids  for  the  work  were  opened  May  19. 

®Board  of  Lorain  County  Commissioners 
has  awarded  the  contract  for  the  superstruc- 
ture of  the  Twining  Bridge,  in  Camden  Town- 
ship, O.,  to  the  Brunk  Machine  Forging  Co., 
Lorain,  O.,  at  $447.  The  substructure  was 
awarded  to  Morris  Bros.,  Oberlin,  O.,  at 
$-568.20.  C.  H.  Lawrence,  Elyria,  O.,  is 
County  Surveyor. 

©Conmiissioners  of  Lorain  County  at 
Elyria,  O.,  on  May  22  awarded  the  contract 
for  the  construction  of  the  superstructure  of 
of  the  Bassett  Bridge  to  James  Scroggie, 
Olmstead  Falls.  O.,  at  $470.  The  substruc- 
ture went  to  Charles  Hamil,  .Amherst.  O.,  at 
$037.  Charles  Chandler  is  Clerk  of  the  Com- 
missioners. 

®Tbe  Van  Dorn  Iron  Co.  has  been  awarded 
the  contract  by  the  Department  of  Public 
Service,  Cleveland,  O.,  for  structural  steel 
work  for  West  3rd  St.  bridge  over  the  tracks 
of  the  Lake  Shore  &  Michigan  Southern  Rail- 
road,  for  $0,110.     Bids  were  opened   .May  24. 

.An  election  will  soon  be  held  at  Elyria,  O., 
giving  the  citizens  of  Lorain  County  an  op- 
portunity to  vote  on  the  question  of  authoriz- 
ing the  commissioners  to  issue  bonds  amount- 
ing to  $70,000  for  the  construction  of  a 
l)ridge  in  the  southeast  corner  of  the  city  of 
Lorain  and  partly  in  the  western  portion  of 
Sheffield. 

The  Commissioners  of  Cuyahoga  County, 
at  Cleveland,  O.,  are  planning  the  construc- 
tion of  a  $3,000,000  bridge  over  the  Cuyahoga 
River  the  latter  part  of  this  season.  John 
(joldenbogen  is  Qerk  of  the  Board  of  Com- 
missioners. 

Oregon. 

^Bids  will  be  received  until  10  a.  ni..  June 
2,  by  .A.  L.  Barbur,  City  .Auditor,  Portland, 
Ore.,  for  furnishing  the  Park  Department  of 
the  city  galvanized  iron  culverts,  according 
to  plans  and  specifications  on  file  at  the  office 
of  the  -Auditor. 

•|«Bids  will  be  received  imtil  10  a.  m..  June 
2.  by  .A.  L.  Barbur,  .Auditor,  Portland.  Ore., 
for  the  construction  of  a  wooden  trestle  for 
the  Park  Department  of  the  City  of  Portland, 
on  the  line  of  Terwilliger  Boulevard,  as  per 
plans  and  specifications  on  file  at  the  office  of 
the  Superintendent  of  Parks,  4th  floor,  Citv 
Hall. 

Citizens  of  Portland,  Ore.,  will  vote  at  the 
June  election  on  the  proposition  to  construct 
a  new  bridge  in  South  Portland  over  the 
Willamette  River  from  Woodward  Ave.  at 
or  near  its  intersection  with  Grand  Ave.,  fol- 
Inwing   a   line   to   the   intersection   of   the   west 


line  of  Corbett  St.  with  Meade  St.  on  the 
west  side  of  the  river,  thence  west  along 
Meade  St.  to  its  intersection  with  Water  St. 
The  people  arc  asked  to  approve  a  bond  issue 
of  an  amount  not  to  exceed  $1,400,000  to 
provide   funds   for   the   improvement. 

Pennsylvania. 

•|«Hids  will  lie  received  until  noon,  June  9, 
by  R .  J.  Cunningham,  County  Controller, 
Pittsburg,  Pa.,  for:  First— Furnishing  lum- 
ber for  the  repair  of  sundry  county  bridges. 
Second— Making  repairs  to  floors  of  sundry 
other  county  bridges.  Third— Xew  creosoted 
wood  block  floors  on  the  following  bridges : 
Xos.  1  and  2,  Abers  Creek;  No.  2,  Hull 
Creek;  Nos.  10,  15,  16  and  17,  Chartiers 
Creek;  No.  1,  Cow  Run;  No.  2,  Lobb's  Run; 
No.  2,  Lowrie's  Run ;  No.  4,  Miller's  Run ; 
No.  3,  McLaughlin's  Run ;  No.  2,  Painters 
Run;  No.  4,  Peters  Creek;  No.  — ,  Plum 
Creek ;  No.  3,  Robinson's  Run ;  No.  4,  Rob- 
inson's Run,  South  Branch,  and  No.  2,  Little 
Sewickley  Creek.  Bids  for  the  lumber  shall 
be  by  the  thousand  feet  delivered,  and  bids 
for  the  repairs  and  new  floors  shall  be  by  the 
lump   sum    for   each   bridge. 

®The  Ferro  Concrete  Co.,  Harrisburg,  Pa., 
has  been  awarded  the  contract  for  the  con- 
struction of  the  proposed  reinforced  concrete 
arch  bridge  over  the  Pequannock  River  on  the 
road  from  Newfoundland  to  Petersburg,  N. 
J.  The  contract  price  %yas  $3,090  and  $10  per 
cu.  yd.  for  extra  concrete  and  $7.50  for 
extra  piles. 

®The  Philadelphia  &  Reading  Ry.,  William 
Hunter,  Chief  Engineer,  Philadelphia,  Pa., 
has  awarded  contract  No.  25  for  the  con- 
struction of  bridges  over  Aramingo,  Belgrade 
and  Thompson  Sts.  to  the  American  Bridge 
Co.,  New  York,  and  Penna.  Bldg.,  Philadel- 
phia, Pa.,  at  an  estimated  cost  of  $204,000. 
This  work  is  being  done  in  connection  with 
the  track  elevation  work  at  Philadelphia  de- 
scribed in  our  railway  columns. 

City  Council  of  Newcastle,  Pa.,  has  ap- 
pointed a  committee  to  consult  the  County 
Commissioners  in  regard  to  securing  the 
erection  of  a  new  steel  bridge  at  North  St. 

A  jur\-  of  viewers,  according  to  advices 
from  Philadelphia,  Pa.,  has  reported  in  favor 
of  the  construction  of  a  bridge  over  Chester 
River  at  Fifth   St. 

The  Grand  Jury  of  Bucks  County  at 
Doylestown,  Pa.,  has  approved  the  petitions 
for  the  construction  of  new  bridges  over 
Beaver  Creek,  Nockamixen  Township,  and 
over  Tohickon   Creek,  in   Haycock  Township. 

Tennessee. 

®.Advices    from    Ripley,    Tenn.,    state    that 

,  the  Commissioners  of  the  County  Court  have 

awarded  the  contract   for  the  construction  of 

8  county  bridges  to  the  Joliet  Bridge  &  Iron 

Co.,  Jol'iet.   III.,  at  $4,800. 

Texas. 

•J"Bids  will  be  received  until  noon,  July  3, 
l-iy  Dan  C.  Smith,  Jr.,  City  Controller  and 
Secretary,  Houston,  Texas,  for  the  construc- 
tion of  a  reinforced  concrete  viaduct  over  the 
Houston  Ship  Channel.  The  structure  will  be 
about  1.6-50  ft.  long  and  60  ft.  wide.  Plans 
and  specifications  are  on  file  at  the  office  of 
F.  L.  Dormant.  City  Engineer.  A  certified 
check  for  $20,000  must  be  deposited  with  each 
bid.  Official  advertisement  will  be  found 
elsew'here  in  this  issue. 

City  Council  has  authorized  the  city  of 
Houston,  Texas,  to  advertise  for  bids  for 
the  construction  of  the  proposed  Main  St. 
bridge  and  viaduct,  for  which  plans  are  on 
file  with  F.  L.  Dormant,  City  Engineer. 

-At  a  special  meeting  at  the  court  house. 
New  Braunfels,  Texas,  the  City  Council  ac- 
cepted the  preliminary  plans  for  the  con- 
struction of  the  proposed  bridge  across  the 
Guadalupe  River.  W.  K.  Palmer  Co.,  Kansas 
City,   Mo.,   Engineers. 

Commissioners  of  Cameron  County  at 
Brownsville.  Te.xas,  have  decided  upon  the 
construction  of  a  new  bridge  over  the  Fresnos 
Resac  in  the  city  of  San  Benito.  The  struc- 
ture   W'ill    cross    Stenger    St.,   and   will    be   of 


•J*  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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steel  ;uid  3'-'4  ft.  1oii_l;  I  lie  cost  is  cstini;iled 
at  $0,900. 

Utah. 

Tile  Board  of  Grand  County  Commission- 
ers at  Moab,  Utah,  received  on  May  20,  the 
following  bids  for  the  construction  of  a 
bridge  consisting  of  three  200-ft.  spans  with 
wood  joists  and  rails,  sione  or  concrete  abut- 
ments and  tubular  piers  in  center:  Patter- 
son-Burghardt  Constnictiim  Co.,  Denver, 
Colo.,     $47,000;     Monarch     Engineering;     Co., 

Falls  City,  Neb.,  $4S,l ;  .Midland  Bridge  Co., 

Kansas  City,  Mo.,  $4:3.ii(i()  ( contract  awarded)  ; 
Charles  G.  Sheelv,  $4ii,.")7T :  Empire  Bridge 
Co.,  Falls  City,  Neb.,  $47,800;  Central  States 
Bridge  Co.,  Indianapolis,  Ind.,  $47,O(i0 :  A.  M. 
Blodgett  Construction  C^i..  Kansas  Citv,  Mo., 
$4G,y2.5. 

Vermont. 

®The  Central  Vermont  Ky.  Co.  has  award- 
ed D.  W.  Cooley,  Waterluiry.  \'t..  the  contract 
for  the  construction  of  the  concrete  substruc- 
ture for  the  proposed  new  railroad  bridge  on 
Stowe  St.     The  contract  price  was  $5,000. 

Virginia. 

©Mayor  Richardson,  of  Richmond,  \'a.,  on 
May  20  signed  the  contract  with  I.  J.  Smith 
&  Co.,  Richmond,  \'a.,  for  the  construction 
of  the  new  reinforced  concrete  bridge  at  the 
site  of  the  old  Mayo  bridge  across  the  James 
River,  connecting  Richmond  with  South  Rich- 
mond, on  plans  drawn  up  by  the  Concrete 
Steel  Engineering  Co..  New  York.  The  con- 
tract price  was  $224,734.  This  bridge  is  to 
be  built  in  accordance  with  the  Melan  System 
and  diamond  bars,  and  is  to  have  a  concrete 
railing  and  a  combination  trolley  and  light 
pole  of  reinforced  concrete.  There  will  be 
eighteen  arches,  each  havin.g  a  span  of  71  ft., 
with  four  abutments  and  sixteen  piers.  Seven 
of  these  arches  cross  the  James  River  from 
Richmond  to  Mayo"s  Island  and  eleven  from 
Mayo's  Island  to  South  Richmond.  The 
total  length  of  the  bridge  is  to  be  1.721  ft., 
with  a  roadway  of  44  ft.  and  two  sidewalks 
of  8  ft.  each.  Provision  is  made  for  water 
and  gas  mains,  and  three  cciudnits  of  si.x  sec- 


tions each  lor  ]io\ver,  police  and  telephone 
wires.  1  he  bridge  is  designed  to  carry  fifty- 
ton  electric  cars,  and  will  1)e  provided  with 
two   tracks. 

Washington. 

(^Comniissiuners  of  Whitman  County  at 
Colfax,  Wash.,  recently  awarded  the  contract 
for  the  construction  of  two  liridges,  known  as 
the  Codd  and  Court  House  bridges.  The  first 
was  let  to  J.  .\1.  Jane.\.  Colfax.  Wasli.,  at 
$•505  aiid_  $12.."iO  per  s(|.  cii,  \(1,  for  extra  con- 
crete. The  second  structure  was  awarded  to 
O.  H.  Stratton,  Spokane,  Wash.,  at  $(il  per 
ton   of    steel,   amounting   to   over   $2,800. 

Property  owners  in  the  vicinity  of  the  site 
of  the  proposed  Twelfth  A\e.  bridge  are  di- 
vided as  to  the  advisability  of  using  wood  or 
steel  in  building  the  superstructure,  and  a 
meeting  will  soon  lie  held  by  the  City  Council 
of   Seattle,   Wash.,  to  consider  the  matter. 

Morton  Macartne}-.  Cit\-  Engineer,  Spokane, 
Wash.,  has  completed  plans  for  the  construc- 
tion of  the  proposed  new  steel  bridge  over 
the  river  at  Nettleton  St.  It  is  estimated  that 
the  cost  will  be  approximately  $28.j,tii,i0.  The 
bridge  will  be  about  l,00i)  ft.  in  lengtli,  with 
a  grade  of  less  than  1  per  cent,  the  Riverside 
.\\e.  end  being  about  In  ft.  higher  than  the 
north  end.  The  north  end  of  the  bridge  is 
on  a  grade  with  Nettleton  St.  and  Summit 
Boulevard,  and  the  south  end  on  the  present 
grade  of  Riverside  Ave..  150  ft.  east  of 
Spruce  St.  The  center  span  is  appro.ximately 
mo  ft.  above  the  river.  There  are  two  spans 
of  192  ft.  and  (jue  KKi-ft.  span,  as  well  as 
three  smaller  spans. 

Plans  for  the  construction  of  the  proposed 
Chicago,  Milwaukee  S:  Puget  Sound  Ry.  Com- 
pany viaducts  at  Division  and  Market  Sts. 
have  been  submitted  by  Morton  Macartney, 
City  Engineer.  Spokane.  Wash.,  to  the  Coun- 
cil. J.  F.  Pinson,  Seattle,  Wash.,  is  Engineer 
cf    Bridges    and    Buildings. 

Boone  Avenue  Improvement  Cluli,  Spokane. 
Wash.,  has  asked  the  City  Engineer,  Morton 
Macartney,  to  prepare  plans  and  estimates  of 
the  cost   of  building  a  liridge  across  the   river 


at   the    foot   of    Boone   Ave. 

Plans  have  been  filed  with  Owen  Woods, 
Commissioner  of  Public  Works,  Tacoma, 
Wash,  by  Waddell  &  Harrington,  Kansas 
City,  Mo.,  for  the  construction  of  the  ver- 
tical lift  and  bascule  type  of  bridges  over 
the  city  waterway  and  the  Puyallup  River  at 
11th  St.  The  plans  for  a  vertical  lift  bridge 
as  proposed  call  for  two  spans  and  a  vertical 
lift  span  over  the  waterway,  the  lift  providing 
an  opening  200  ft.  wide  between  the  piers 
and  13o  ft.  above  high  water  when  raised. 
Two  street  railway  tracks  will  be  built  on 
the  upper  deck.  Provision  is  also  made  for 
a  second  deck,  if  the  city  desires  it.  The 
operating  machinery  of  the  bridge  will  be 
carried  on  top  of  the  lift  span.  Provision  is 
also  made  for  carrying  a  water  main  over  the 
structure. 

The  Senate  has  passed  the  Heyburn  bill, 
authorizing  the  Idaho  &  Western  R.  R.  to 
construct  a  bridge  over  the  Pend  O'Reille 
River  at  Box  Canyon,  Stevens  County,  Wash- 
ington. E.  J.  Pearson,  Seattle,  Wash.,  is 
Chief    Engineer   of   the   railroad. 

Wisconsin. 

®The  contract  f<.'r  furnishing  the  necessary 
steel  for  the  construction  of  the  temporary 
bridge  at  Oneida  St.,  Milwaukee,  was  let  to 
the  Milwaukee  Bridge  Co.,  Milwaukee,  Wis., 
at  $-")8n. 

The  natter  of  constructing  a  new  bridge  at 
Water  St.  is  soon  to  be  taken  up  by  the  city 
officials  of  Eau  Claire.  Wis. 
Canada. 

®The  contract  for  the  construction  of  the 
Wakefield  and  Burrows  .\ve.  bridges  in  Dau- 
phin, Man.,  was  awarded  by  J.  W.  Johnston, 
Secv.-Treas.  of  the  town,  to  Farrelly  Bros., 
McCreary,  Man.,  at  $4,791.  Other  bids  re- 
ceived were  as  follows :  Dominion  Steel 
Bridge  Co.,  Winnipeg,  Man..  $4,294 ;  Dickson 
Bridge  Works  Co.,  Campbellford,  Ont.,  $4,815  ; 
Algonia  Steel  Bridge  Co.,  Winnipeg,  Man., 
$5,275  or  $4,975.  .According  to  plans,  the 
structures  will  be  70  ft.  in  length  and  with 
18- ft,  roadwav. 


IRRIGATION.   DRAINAGE.  LEVEES  AND  CANALS 


Arkansas. 

Surveys  are  now  being  made  for  a  drainage 
system  in  the  Fourche  bottoms,  to  be  con- 
structed for  the  Fourche  Drainage  District. 
No  plans  have  as  yet  been  formulated,  but 
ihe  work  will  be  ready  for  letting  this  fall. 
Lund  &  Hill,  Little  Rock,  .-Vrk.,  are  the  Engi- 
neers. 

Florida. 

P.  Sanford  Ross,  Inc.,  Jersey  City,  N.  J.,  at 
$(i(i,370,  submitted  the  lowest  bid  May  25  for 
<Iredging  and  constructing  shore  revetment  in 
St.  Johns  River,  Fla.  The  work  will  include 
li5,000  cu.  yds.  dredging  ,ind  furnishing  G.200 
tons  stone.  The  bid  for  drcdgin.g  was  74  cts. 
per  cu.  yd.  and  for  stone  $2.95  per  ton.  Capt. 
J.  R.  Spalding,  Jacksonx  ille,  Fla.,  is  U.  S.  en- 
gineer in  charge. 

Bids  were  received  May  22  by  Capt.  George 
R.  Spalding,  XJ.  S.  engineer,  Jacksonville,  Fla., 
for  dredging  in  the  Caloosahatchie  River  en- 
trance. Bovvers  Southern  Drcd.ging  Co.,  Gal- 
veston, Texas,  at  $50,noii,  submitted  the  lowest 
liid  and  will  probalily  be  awarded  the  con- 
tract. The  job  will  include  about  444.400  cu. 
yds. 

Illinois. 

®The  National  Drain  Tile  Co.,  Tcrre  Haute, 
Ind..  at  $4,9(10  has  been  awarded  the  contract 
for  furnishing  the  Commissioners  of  McCon- 
nell  Mutual  Drainage  District  with  (i.OOn  ft. 
of  20  in.  tile  and  5.210  ft.  of  18  in.  tile.  Bids 
were  opened  July  19.  Leslie  J.  Owen.  Le  Roy, 
111.,  is  .Attorney  for  the  district. 

®Bids  were  opened  May  20  by  L.  O.  Howell. 
Commissioner.  Lawrenceville,  111.,  for  con- 
structing open  ditches  and  tile  ditches,  the  con- 


tract lieing  awarded  tn  Spencer  Bros.,  Van- 
dalia.  111.,  at  $1,105,  The  work  includes  15,:i0n 
ft.  open  ditch  4  ft.  bottom,  requiring  12,712 
cu.  yds.  excavation.  .Also  to  furnish  and  la\' 
3,500  ft,  10  in.  tile  and  2,000  ft.  of  8  in.  tile. 

The  Trustees  of  the  Sanitary  District  of 
Chicago  have  voted  to  adopt  the  direct  route 
through  Blue  Island  for  the  Calumet  .Sag 
channel.  Bids  for  the  first  construction  con- 
tract on  this  channel  have  already  been  opened, 
as  was  noted  in  our  last  issue. 

Hearing  has  lieen  held  by  the  County  Judge 
at  Belleville  on  the  petition  to  create  the  Rich- 
land Creek  drainage  district.  The  proposed 
district  is  to  comprise  a  part  of  Belleville  and 
a  given  territory  three  miles  south  of  the  city. 
The  project  includes  the  straightening  of  Rich- 
land Creek,  while  about  2.500  acres  now  sub- 
ject to  overflow  will  be  reclaimed. 

Iowa. 

^Bids  will  lie  received  until  noon,  June  14, 
by  Charles  :\.  Root,  Count)-  .Auditor,  Esthcr- 
ville,  la.,  for  the  construction  of  County  Drain 
No.  48,  including  approximately  30,5(JU  ft.  of 
5  to  24  in.  tile,  ;ind  County  drain  No.  62.  in- 
cluding apprnxini.-itely  10,425  ft.  of  IJ  to  20-in. 
tile. 

•|«Bids  will  be  received  until  •'!  p.  m.,  June  14. 
by  Board  of  Sujiervisors,  Page  County.  Clar- 
inda,  la.,  for  the  construction  of  a  new  chan- 
nel for  the  .Vodaway  River  in  Draina.ge  Dis- 
trict No.  9  in  P'age  County.  Plans  and  speci- 
fications are  on  tile  in  the  ofiice  of  C.  W.  Duke, 
County  .Auditor.  Clarinda,  la.  The  total 
amount  of  excavation  is  estimated  at  i)09.((53 
cu.  yds.  of  loam,  silt  and  clay.  A.  S.  Van 
Sandt  is  engineer  in  charge.  Official  adver- 
tisement will  be  found  elsewhere  in  this  issue. 


Louisiana. 

The  Franklin  Drainage  Board.  Franklin, 
La.,  is  reported  to  have  asked  bids  for  the 
digging  of  a  canal  from  Bayou  Portage  to  the 
beginning  of  Willow  St.,  near  the  depot  at 
Franklin,  and  also  for  a  continuation  of  the 
canal  up  around  Irish  Bend. 

Michigan. 

Work  will  be  started  soon  dii  the  deepening, 
widening  and  straightening  of  Looking  Glass 
River  for  a  distance  of  18  miles  in  Ingham, 
Clinton  and  Shiawassee  counties.  Walter  R. 
Carver.  Mason,  Mich.,  is  County  Drain  Com- 
missioner of  Ingham  County. 

Minnesota. 

^Bids  will  be  received  until  June  1,  by  E.  E. 
Reynolds,  chairman,  Pecjuaona,  Hall  City, 
Minn,,  for  the  construction  of  240  rods  of 
ditch. 

Missouri. 

®Bids  were  received  .May  15  at  Carrollton, 
Mo.,  for  the  construction  of  main  canal  and 
laterals  for  Drainage  District  No.  3.  The 
contract  for  the  main  ditch  was  let  to  R.  B. 
Gordon  Co.,  Celiiia,  O..  at  7.4  cts.  per  cu.  yd. 
The  contract  for  the  laterals  was  let  to  M.  J. 
Ilanawalt.  Monticello,  Ind.,  at  8.73  cts.  per  cu. 
yd.  These  contracts  are  subject  to  action  of 
the  Carroll  County  Court  in  June.  The  work 
calls  for  cutting  bends  and  straightening  w^a- 
ter  course.  Bottom  width  main  canal,  411-50 
and  00  ft.;  laterals,  12  to  20  ft.;  side  slopes, 
1-1;  cutting,  12  to  18  ft.  deep;  1.710,000  cu. 
yds.  in  main  canal  and  280,000  cu.  yds.  in 
laterals.  Brooks  &  Jacoby.  Kansas  City,  .Mo., 
are  the  Engineers  for  the  district. 

The  .Adair  Drainage  District,  Thos.  J.  1  )ock- 


•{•  indicates  work  now  open  for  bids.      ®  indicates  a  contract  let  recently. 
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ery,  Secretary,  Kirksville,  Mo.,  will  on  luiic  6 
sell  $.S2,000  of  drnin.ise  boiuls. 

South  Dakota. 
Bids  were  opened  May  18  at  the  office  of  the 
U.  S.  Reclamation  Service,  Newell,  S.  Dak,, 
for  the  construction  of  the  Townsite  lateral. 
L.  W.  Dotson  and  Lee  Shirley,  Newell,  S. 
Dak.,  at  $",1GJ.  will  probably  be  awarded  the 
contract.  The  work  includes  about  30.000  lin. 
ft.  of  canal,  involving  the  excavation  of  about 
65,000  cu.  yds.  of  earth. 


UtahL 

Bids  were  opened  May  15  by  T.  L.  Lytic, 
Engineer  in  charge  of  the  Strawberry  Valley 
Tunnel  Project  of  the  U.  S.  Reclamation  Ser- 
vice, Provo,  for  hauling  freight  between  Dia- 
mond switch  railroad  station  and  the  west 
portal  of  the  Strawberry  tunnel.  The  bids 
received  were  as  follows,  the  first  figures  be- 
ing for  hauling  from  April  1  to  Nov.  13,  and 
the  second  from  Nov.  1(>  to  March  31 : 


Harmon   Cummings,  Heber,   Utah... $8.95      {8.95 

Prank   McKenzle,   Springvllle 8.75      IS.Oo 

K.  F.  Dixon,  Payson 8.50       12.50 

James  K.  Farier,   John  J.   Peters,  O. 

Jj.    Hedenberg,    Provo 7.90       12.00 

J.  S.  McBeth,  T.  G.  Wimmer,  Payson 

and   Salt   Lake 7.70       12  50 

a.^orgc    Billings,    D.    Billings,    Edwin 

Jiiliiison,    Provo 7.25       11.00 

Thumas     Broadbent,     Joseph    Broad- 

btnl,    Provo 5.85         5.85 

The  distance  for  the  freight  to  be  hauled  is 
about  28  miles  and  up  grade.  The  amount 
stated  in  the  bids  is  for  a  ton  of  freight. 


WATER -WORKS 


Alabama. 

The  City  Council  01  Birmingham,  Ala.,  has 
sold  bonds  to  the  amount  of  $.50,000  for  the 
purpose  of  completing  the  municipal  water 
system  and  extending  the  mains  to  the  steel 
plant. 

Arkansas. 

^Winters  &  Dove,  Civil  Engineers,  810 
First  National  Bank  Building.  Fort  Smith, 
.■\rk,,  have  completed  plans  and  specifications 
for  a  new  distribution  system  for  Water 
Works  District,  No.  2.  Mena,  Ark.  Separate 
proposals  will  be  entertained  for  the  materials 
and  the  construction,  as  follows :  For  780 
tons  cast  iron  pipe  and  special  castings ;  71 
4  in.  to  12  in.  valves  and  27  hydrants ;  and  for 
laying  approximately  40,000  ft.  of  4  in.  to  12  in. 
mains.  Proposal  blanks  and  specifications  may 
be  had  by  addressing  the  engineers.  A  deposit 
of  $5.00  will  be  required  for  the  plans  and 
specifications  of  the  pipe  laying.  Contract 
will  be  let  in  about  .%  days. 

California. 

The  City  Board  of  Trustees  of  Sacramento, 
Cal,  has  adopted  a  resolution  clearing  the  way 
for  calling  an  election  for  the  purpose  of  vot- 
ing bonds  in  the  sum  of  $200,000  to  purchase 
and  install  a  new  pumping  unit  for  the  city 
water  works  department.  It  is  expected  tliat 
the  election  will  be  held  some  time  during 
July.  The  proposed  pump  will  have  a  capac- 
ity of  15,000,000-gaIs.  per  day. 
Colorado. 

®L.  E.  McGann,  Commissioner  of  Public 
Works.  Chicago,  III.,  has  awarded  to  the 
Rensselear  Valve  Co.,  ^Monadnock  bldg.,  Chi- 
cago, the  contract  for  furnishing  to  the  Water 
Pipe  Extension  Department  3  36-in.,  5  30-in. 
and   1  24-in.  valves.     Contract  price,  $2,935.00. 

®Malacky  Murphy,  5315  Wabash  avenue, 
Chicago,  111.,  has  been  awarded  the  contract 
by  the  Board  of  Local  Improvements  of  the 
town  of  Cicero,  111.,  for  furnishing  and  lay- 
ing water  mains  in  S.  53d  Court  and  S.  52d 
Court  for  $.5()r).  George  Comerford  is  pres- 
ident of  the  Board.  Bids  were  opened  May 
23. 

A  six-inch  pipe  line  will  be  laid  from  Col- 
orado Springs  to  Pike  View,  a  distance  of 
approximately  three  miles  and  a  half,  by  the 
Santa  Fe  Sy.stem  to  reduce  the  cost  of  water; 
estimated  cost  $15,000. 

Bids  were  opened  May  23  by  L.  E.  Mc- 
Gann, Commissioner  of  Public  Works.  Chi- 
cago, III.  for  erecting  boiler  room  of  the 
Roseland  pumping  station,  coal  bunkers  with 
platform,  ash  hopper,  coal  receiving  hopper 
spouts,  valves,  etc. :  bids  were  as  follows : 
Roemhcid  &  Co.,  171  LaSalle  St..  $.0408  per 
lb.,  John  J,  Gallery,  154  Whiting  St.,  $.05, 
Phillips  Lang  &  Co.,  98  Jackson  b'lvd..  $.041; 
estimated  weight.  220,000  lbs. 

Connecticut. 

®The  Connecticut  Engineering  &  Construc- 
tion Co.,  Norwich,  Conn.,  has  been  awarded 
the  contract  by  the  Board  of  Water  Commis- 
sioners, Holyoke,  Mass..  for  the  construction 
of  a  new  dam  at  the  storage  reservoir,  for 
$.33,361. 

Florida. 

The  citizens  of  BradcnlQwn,  Fla.,  on  May 
23,   voted  the   issuance   of   bonds    in   the   sum 


of  $15,000  for  the  installation  of  a  water- 
works. 

The  citizens  of  .'\rcadia,  Fla.,  have  voted 
the  issuance  of  bonds  in  the  sum  of  $20,000 
for   the   construction   of   a   waterworks. 

Bonds  to  the  amount  of  $100,000  have  been 
voted  by  the  taxpayers  of  Ocala,  Fla.,  for  the 
purpose    of    installing    a    waterworks. 

Georgia. 

It  is  reported  that  the  city  of  Sylvester,  Ga., 
is  considering  the  issuance  of  bonds  in  the 
sum  of  $20,000  for  extending  the  water  and 
sewer   mains   of   the   city. 

.•\n  election  will  be  held  in  Unadilla,  Ga.. 
on  June  15  for  the  purpose  of  voting  on  the 
proposition  of  issuing  bonds  in  the  sum  of 
$12,500  for  extending  and  impro\-ing  the 
water   works   system. 

Illinois. 

•J«Bids  will  be  received  until  7 :30  p.  m.. 
June  5,  by  Matt  Berscheid,  City  Clerk,  Jolict. 
III.,  for  furnishing  and  erecting  complete,  a 
pumping  plant  of  a  capacity  of  1,500,000  gals, 
of  water  per  24  hrs.  at  the  site  of  the  arte- 
sian well  at  the  intersection  of  Des  Plaines 
and  Lafayette  sts.,  Joliet.  III. 

^Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  111., 
until  11  a.  m.,  June  8th,  for  furnishing  tools, 
labor,  material,  etc.,  necessary  to  construct  a 
concrete  floor  in  the  Roseland  pumping  station, 
104th  St.  and  Stewart  Ave.  Cash  or  certified 
check  for  $250  must  accompany  proposal. 

An  ordinance  has  been  passed  by  the  City 
Council  of  Anna,  111.,  providin.g  for  the  laying 
of  23,347   ft.   of  distributing  mains. 

A  mass  meeting  of  East  Alton.  111.,  citi- 
zens was  recently  held  for  the  purpose  of  dis- 
cussing the  proposed  building  of  a  municipal 
waterworks. 

The  citizens  of  Peoria  Hei.ghts.  111.,  at  a 
recent  meeting  voted  in  favor  of  a  bond 
issue  for  the  construction  of  a  waterworks 
plant.  The  estimated  cost  of  the  work  is 
between  .$20,000  and  $:30,000.  The  Harman 
Engineering  Co.,  Fredonia  av.,  Peoria,  111.,  is 
Engineer. 

Indiana. 

4*Bids  will  be  received  until  9  a.  m.,  June 
5.  by  Board  of  Control,  The  Indiana  Boys' 
School,  Plainfield,  Ind.,  for  the  construction 
of  a  W'ater  tower.  Guy  H.  Humphreys  is 
president. 

•{•Bids  will  be  received  until  10  a.  m.,  June 
17  by  City  of  Evansville,  Ind.,  at  the  office 
of  Alvord  &  Burdick,  Engineers,  No.  1417 
Hartford  bldg.,  Chicago,  111.,  for  furnishinsj 
ihe  following  material:  Approximately  25n 
tons  C.  I.  Pipe  and  Specials ;  30  Valves,  from 
4"  10  30"  in  size;  One  24"  Venturi  Meter  and 
one  Pitometcr,  in  accordance  with  the  plans 
and   -ipccifications  of  the  Engineers. 

The   town    of   Leesburg,    Ind.,   contemplates 
installing    a    waterworks    system    at    an    csti 
mated  cost  of  $8,000. 

The  Town  Council  of  Morocco,  Ind..  will 
soon  ask  for  bids  for  the  installation  of  a 
waterworks   system. 

The     City    of    Clinton,    Ind.,    contemplates 
the    installation    of    about   two   miles   of   4-in.  " 
fi-in.,  and  8-in.  cast  iron   pipe  water  main,. 

Iowa. 

^Rids  will   bo   roecivetl  until   10  ;i.   ni  ,  June 


•3,  by  City  Clerk,  Sioux  City,  la.,  for  the 
construction  of  a  concrete  foundation  for  a 
water  works  station  at  Leeds.  Bids  will  be 
received  separately.  G.  B.  Healy  is  Supt. 
Parks   and    Public   Property. 

®The  Des  Moines  Bridge  &  Iron  Works, 
Des  Moines,  la.,  has  been  awarded  the  con- 
tract by  the  Board  of  Public  Service  for 
the  construction  of  a  steel  water  tower  on 
a  concrete  base,  for  which  the  William  H. 
Evers  Engineering  Co.,  Arcade  bldg.,  Cleve- 
land, O.,   is  Engineer. 

Louisiana. 

•{•Bids  will  be  received  until  June  10,  by 
J.  D.  Hunter,  Mayor,  Rayne,  La.,  for  the 
following  materials  and  supplies :  12  ft.  of 
S-in.  cast-iron  water  pipe ;  5,946  ft.  of  6-in. 
cast-iron  water  pipe;  2.50  ft.  of  4-in.  cast-iron 
water  pipe;  16  6x6x4-in.  cast-iron  tees  (re- 
ducing branches)  ;  1  8x8x6-in.  cast-iron  tee 
(reducing  branches);  1  6x6-in.  cast-iron  tee; 
4  6-in.  cast-iron  end  plugs;  4  6-in.  cast-iron 
sleeves;  1  8-in.  cast-iron  sleeve;  3  6-in.  cast- 
iron  gate  valves ;  16  Corey's  fire  hydrants,  4- 
in.  valve  opening,  4-in.  hub  end  connection, 
5 — %-in.  standpipe  with  2  2%-in.  nozzles  for 
24-in.  trench;  5,000  lbs.  of  pig  lead;  .300  lbs. 
of  hemp    (tarred). 

Maine. 

The  Bodwell  Water  Power  Co.,  Milford. 
Ale.,  has  been  sold  for  a  consideration  of 
$500,000  according  to  advices  from  Bangor, 
Me. 

Maryland. 

The  Curnberland.  Md.  City  Council  on  May 
22  decided  to  employ  Consulting  Engineer 
James  K.  Fuertes,  140  Nassau,  New  York 
City,  to  personally  supervise  and  direct  the 
construction  of  the  dam,  pipe,  reservoir  and 
filtration  plant  to  compose  the  proposed  new 
water  system,  for  w'hich  bonds  to  the 
amount  of  $500,000  were  recently  voted.  The 
estimated  cost  of  the  system  is  $469,928, 
Leander   Schaidt   is   City  Engineer. 

Massachusetts. 

®Danicl  A.  Dory  of  Natick  has  been  award- 
ed the  contract  by  the  Water  Commissioners 
of  Pittsfield,  Mass.,  for  laying  10,500  ft.  of 
15-in.  water  main  from  the  Farnham  dam 
idward  the  center  of  fhe  citv.  The  contract 
price   is  $10,018. 

©Vaughn  &  Kibbe.  of  Springfield,  Mass., 
have  been  awarded  the  contract  by  the  City 
Council  of  Longmeadow,  Mass.,  for  con- 
structing a  concrete  reservoir  and  for  a 
pump   house   foundation. 

The  Massachusetts  State  Legislature  has 
granted  the  town  of  West  Brookfield,  per- 
mission to  borrow  $.30,000  for  the  construc- 
tion   of    a   waterworks    system. 

Minnesota. 

®The  village  of  North  Mankato,  Minn.,  has 
awarded  the  contract  for  the  construction 
of  a  pipe  line,  furnishing  valves  and  hydrants 
to  the  Pastoret-Lawrence  Co.,  of  Two  Har- 
bors, Minn.,  for  $14,000;  the  contract  for  con- 
structing reservoirs  and  pump  house  to  J.  B. 
Nelson  &  Co.,  of  Mankato,  Minn.,  and  the 
contract  for  drilling  wells  to  the  Zion  City 
Well  Co.,  Chicago.  111.  Otto  Neitge  is  presi- 
dent of  the  village. 


*{•  indicates  work  now  open  for  bids.      ®  indicates  a  contract  let  recently. 
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ft.  apart,  and  varying  in  depth  from  215  to 
240  ft.  Contract  Oo — Construction  of  a  por- 
tion of  the  City  tunnel  of  the  Catskill  Aque- 
duct, a  circular  tunnel  in  rock,  15  ft.  and  14 
ft.  inside  diameter.  From  the  northerly  end 
of  the  work  at  Aqueduct  and  Burnside  Aves. 
near  University  llciglits,  the  tunnel  line  ex- 
tends in  a  general  southerly  direction  under 
.Kqueduct  and  Lind  Aves.,  in  the  Borough  of 
The  Bronx,  to  the  crossing  under  the  Har- 
lem River  at  107th  St..  near  Highliridge.  thence 
beneath  Highbridge,  St.  Nicholas  and  Morn- 
ingside  Parks  and  connecting  streets,  in  the 
Borough  of  Manhattan,  to  Central  Park  near 
Eighth  Ave.  and  West  .ODth  St.  The  work 
will  be  carried  on  through  7  shafts,  spaced 
from  2,5U0  to  5,100  ft.  apart,  and  varying  in 
depth  from  2G0  to  475  ft.  Contract  0(1 — Con- 
struction of  a  portion  of  the  City  tunnel  of 
the  Catskill  Aqueduct,  a  circular  tunnel  in 
rock,  varying  from  14  ft.  to  12  ft.  inside  di- 
ameter.    From  the  northerly  end  of  the  work 


New  York. 

Bids  were  opened  .May  10  by  the  Board  of 
Water  Supply  of  New  York  City  for  the  con- 
struction of  four  Sections  of  tlie  deep  pres- 
sure tunnel  to  be  built  under  New  York  City 
to  carry  water  from  the  Catskill  Aqueduct. 
The  contracts  on  which  bids  were  received 
were  as  follows  :  Contract  6.3 — Construction 
of  a  portion  of  the  City  tunnel  of  the  Cats- 
kill  Aqueduct,  a  circular  tutmel  in  rock,  15 
ft.  inside  diameter,  and  about  21,260  ft.  long. 
From  the  northerly  end  of  the  work  in  Yon- 
kers,  about  200  ft.  north  of  the  New  York 
Ciiy  line,  between  Jerome  and  Mt.  Vernon 
Aves.,  the  tunnel  line  extends  in  a  general 
southernly  direction  through  the  Borough  of 
The  Bronx,  under  \'an  Cortlandt  Park  and 
Jereme  Park  reservoir,  and  thence  beneath 
the  Old  Croton  Aqueduct  and  Aqueduct  Ave. 
to  Burnside  Ave.,  near  University  Heights. 
Tunnel  construction  will  be  carried  on 
through  live  shafts,  S|)aced  from  .3,500  to  5,000 

UNIT  BIDS  OF  LOWEST  BIDDERS  ON  THE  FOUR  CONTR.\CTS  FOR        CONSTRUCTING  THE  PRESSURE  TUNNEL,   NEW  YORK  CITY. 


in  Central  Park,  near  8th  Ave.  and  West  99th 
St.,  the  tunnel  line  extends  in  a  general  south- 
erly direction  under  Central  Park,  6th  Ave. 
and  Broadway  to  14th  Sts.,  in  Union  Square. 
The  work  will  be  carried  on  through  6  shafts, 
spaced  from  2,800  to  4,550  ft.  apart,  and  vary- 
ing in  depth  from  200  to  250  ft.  Contract  67 
— Construction  of  a  portion  of  the  City  tun- 
nel of  the  Catskill  Aqueduct,  a  circular  tun- 
nel in  rock,  12  ft.  and  11  ft.  inside  diameter. 
From  the  northerly  end  of  the  work  in 
Union  Square,  at  14th  .St.,  the  tunnel  line  ex- 
tends in  a  general  southerly  direction  through 
the  Borough  of  Manhattan,  under  4th  Ave., 
the  Bowery,  Delancey,  Allen,  Hester  and 
Clinton  Sts.,  thence  beneath  the  East  River  to 
the  foot  of  Bridge  St.,  in  the  Borough  of 
Brooklyn,  and  through  this  borough  under 
Bridge  St.  and  Flatbush  Ave.  to  the  terminal 
shaft.  Shaft  23,  at  3rd  .\vc.  and  Schermer- 
horn  St.,  and  from  Flatbush  Ave.  under  La- 
favette    St.    to   the   terminal   shaft.    Shaft   24, 


Quantity. 


-Contract  63.- 


Bid. 


-Contract  65.- 


Quantity. 


Bid. 


247' 
16-' 
-»' 

103' 


615 

gE'o 
34.non 

2,000 

r.o.ooo 
00.000 

500 


J,4S0 
700 


21.420 


3.'!5.flil 
2'J2.00 
330.00 
310.00 


310.00 

io.no 

45.00 

S.30 

5.00 

.0:1 

.01 

60.00 

.30 

1.25 

16.00 

4.00 


4.50 

9.50 
C.75 

3.00 

16.00 

16,000.00 

2.50 


.10 


.40 
.60 

.26 

4,000.00 

300.00 

300.00 

600.00 

75.00 

1.00 

1.50 

3.25 

5.00 

3.00 

4.00 

.50 

65.00 

10.00 

1.50 

.05 

.07 

.04 

.02 

100.00 

.65 


1. 


4.01) 
5.00 


5,000.00 
' 6.060.00 


400.00 
400.00 


Quantity 
26 


Contract  66.- 
Bid. 
1,000.00 
275.00 


-Contract  67. 


Quantity. 


2,000 


310,000 

1,500 

2,400,000 

2,400,000 

500 


30.950 
2.350 


2S,450 
425 


S50 

'  '13.600 
120,000 

2,000 
300 

V.obo 

20.500 
'206,000 

'  '66,666 

450 

1,000 
3,6'o'6 

40.000 

i'i 


50 

s,ooo 

2,500 
4.000 
6.000 
7.200 

's.ii'o'o 

5,500 
1.59 

2.700 

250,000 

160,000 

115.000 

30,000 

500,000 

SO 

S.OOO 

12 


1,000 
ion 
100 

i,000 
300 


400,00 


3,00 
.03 
.005 
50.00 

.20 

1.50 

10.00 

10.00 
10.00 


10.00 


s.oo 
s.oo 


3.00 
15.00 


3.00 
.30 


.05 


.06 

1.00 


.50 

.20 

5,000.00 

200.00 

250.00 

400.00 

12.00 

.50 

1.00 

2.00 

1.00 

2.00 

4.66 

1.00 

55.00 

6.50 

1.35 

.04 

.06 

.05 

.02 

100.00 

.50 

75.00 


1.50 
3.01) 
3.00 
3.00 
2.00 
2.00 
9,000.00 

'i'o'o'o. '66 
'g'o'oo.oo 


4  OS" 


SI  5 


218,000 

1,100 

1,380,000 

i,3SO,nno 

325 


24,465 


23,250 
740 

S4ft 
1,525 

9.161) 

85,000 

2.000 
201) 

"  'li.'ioo 

'  'l'3',566 
365,000 
155.000 

'1,506 
l.OOO 

.■;,iio6 

30.000 

l'2 

6 

1; 

40 

5,000 

2,000 

:l,500 

5,000 

12,500 

.5.6'o'n 

12,000 

250 

2.000 

185, noo 

100,000 

125,000 

25,000 

800,000 

6n 

600 

'f'.'o'oo 


50 

150 

5,000 

400 


1.00 
330.00 


330.00 


11.25 
5.00 

.03 

.011/. 
70.00 

,25 
2,00 


4.50 

s.nn 


12.00 
5.00 


10.00 
7.50 


3.00 
25.00 


42>» 

95" 

351= 

93'= 

120" 

150'- 

100" 

705'" 

1,500'« 

215"" 


157,000 

1,500 

1,600,000 

1,600,000 

290 


24,350 
2,900 


Bid. 

5,000.00 
466.00 
471.00 

1,082,00 
456.00 
735.00 
393.00 
614.00 
426.00 
354.00 
423.00 


10.70 

4.00 

.04 

.021^ 

70.00 

.35 
2.50 

7.50 


50 


1.: 


.OS 

.OS 


2.00 
.40 


.30 

5,000.00 

300.00 

300.00 

300.00 

80.00 

1.75 

l.no 

1.75 

10.  on 
2.00 

4'.'o'6 

1.00 
60.00 

s.oo 

1.40 
.05 
.07 
.05 
.03 
100.00 
1.00 

I'.'OO 


5. On 
7.50 
5.00 
2.50 

'  5,'666.'66 
's.'o'o'o.'o'o 
i6,'o'6o'.'o'6 


730 


2,350 
21,720 
26.000 
70,00" 

2,000 
200 

'e.s'o'o 

36,500 

'.s'2'0',6'0'6 

'  '76,666 

475 

1,000 

'3,666 
40,000 

i'o 


40 

s.ooo 

2,500 
4,000 
6,000 

'11.566 

4,'s'o'6 

250 

3,200 

205. oon 

1.000.000 

450.000 

45,000 

930,000 

100 

5,000 


500 
,200 

'  i6'6 
100 

i,500 

500 

50 


8.000 
'5,666 


8.75 


2.00 

3.75 

10.85 

10.25 

3.00 
20.00 

'  '2.56 


.67 

.08 

2.50 
1.00 

Removing  buildings,  lump    

Sinking  shaft,  per  lin.  ft 247'       $    335.00  20= 

Sinking  shaft,  per  lin.  ft 16-'  202.00  435 

Sinking  shaft,  per  lin.  ft !...!' 

Sinking  shaft,  per  lin.  ft ,,.[ 

Sinking  shaft,  per  lin,  ft ' 

Sinking  shaft,  per  lin.  ft ' . ' ' 

Sinking  shaft,  per  lin.  ft ' 

Sinking  shaft,  per  lin.  ft ' 

Sinking  shaft,  per  iiii.  ft 

Sinking  shaft,  per  lin.  ft ' 

Sinking   all   shafts   or    portions   not   otherwise    included     per 

lin.  ft 

Refilling  shaft,  per  lin  ft 

Drain  tunnel  for  shaft  3.  complete,  per  lin  ft 

Excavation  of  tunnels  and  drifts,  per  cu.  yd 

Additional  trimming  on  shafts,  tunnels  and  drifts,  per  sq.  yd. 

Furnishing  structural   steel   roof  support,   per  lb 

Erecting  structural   steel   roof  support,   per  lb 

Temporary  timbering,  per  M.  ft 

Pumping  from   shafts  and   tunnels  during  construction,   per 

1,000,000   ft.    gals 

Drainage  channels  for  shafts  and  tunnels,  per  lin.  ft 

Forms  for  outer  lining  of  all  shafts,  per  lin.  ft 

Forms   for  lining  main   tunnels  and   connecting  tunnel     per 

lin.  ft 

Forms  for  inner  lining  of  all  shafts,  per  lin.  ft 

Forms  for  outer  and  inner  linings  of  suction  valve  shafts, 

per  lin.  ft 

Forms  for  lining  risers,  per  lin.  ft 500 

Tunnels  and  drifts,  per  lin.  ft.... 

Concrete  masonry  in  shafts,  per  cu.  yd 6,000 

Concrete  masonry  in  tunnels  and  drifts,  per  cu.  yd 86,000 

Excess  concrete  masonry  in  shafts,   tunnels  and  drifts,   per 

cu.  yd 2.0U0 

Brick  masonry  in  shafts,  tunnels  and  drifts,  per  cu.  yd 200 

Venturi   meter   fittings,    lump 

Dry  packing  in  tunnels  and  drifts,  per  cu.  yd 6,500 

Drainage  interlining  in  drainage  shaft,  per  sq.  ft 

Drainage  interlining  in  section  valve  shaft,  per  sq.  ft 

Steel  interlining  in  risers,  per  lb 140, oon 

Steel  interlining  in  tunnel  and  at  section  valve,  per  lb 

Steel  lining  in  and  ad.lacent  to  drainage  drift,  per  lb 

Cutting  cliannels  for  water  stops,  per  sq.  ft 

Drilling  I'a-in.  holeo  in  rock  or  masonry,  per  lin.  ft l.nno 

Drilling  1^4-in.  holes  in  rock  or  masonry,  per  lin.  ft 2.0n)i 

Drilling  1%  to  S^^-in.  holes  in  rock  or  masonry,  per  lin.  ft 

Steel  pipe  for  grouting,  per  lin.  ft :;n.noo 

Plant  and  equipment  for  grouting,   lump 

High  pressure  air  compressor  for  grouting I'J 

Air  stirring  grouting  machines .• 

Mechanical  stirring  grouting  machine 5 

Grouting  pads,  each 3n 

Making  grouting  connections,  per  connection 5.000 

Setting  grouting  pads,  per  pad 1,500 

Sand  for  grout,  per  ton 3,500 

Mixing  and  placing  grout,  per  cu.  yd 5,000 

Earth  excavation  in  open  cut.  per  cu.  yd 9.000 

Excavation  in  open  cut.  per  cu.  yd 

Rock  excavation  in  open  cut,  per  cti.  yd 4,30"1 

Refilling  and  embanking,  per  cu.  yd 9,600 

Timber  and   lumber,  per  M.   ft l-'O 

Concrete  masonry  in  open  cut,   per  cu,   yd 1,7')0 

Portland  cement,  per  bbl ISO.Ono 

Reinforcing  steel,  per  lb 7n,000 

Miscellaneous  iron  and  steel,  per  lb.  . .  .■ 120.000 

Galvanizing,  per  lb 30,000 

Setting  metal  work  furnished  by  city,  per  lb 440, OOo 

Cast  iron  pipe  and  specials,  per  ton 1  nO 

Bronze  pipe  and  miscellaneous  bronze,  per  lb l.Onn 

Vitrified  pipe,  IS-in.  and  smaller,  per  lin.  ft 

Vitrified  pipe,  18  to  2i-in.,  per  lin.   ft 

Vitrified  pipe,   15-in.  .-ind  smaller,   per  lin.   ft 2.^jOO 

Vitrified  pipe,  20-in.  and  smaller,  per  lin.  ft 

Dry  rubble  masonry  and  paving,  per  cu.  yd Ino 

Rubble  masonry  and  paving  in  mortar,  per  cu.  yd Ion 

Pavement,  per  sq.  yd 

Crushed  stone  and  giavel,  per  cu.  yd 300 

Reinforced  concrete  ladders,  per  lin.  ft 

Section   office    building,   lump 

Section  and  locker  liouse.  lump 

Locker    houses,    lump....- 

Sinking  casing  and  core  drilling 

Restoration   of  parks,   lump 

Casing  left  in  place,  per  lb 

'Sinking  shaft    1.     ^Sinking  shaft  5  in  earth.     "Sinking  upper  portion  of  shaft  3.     'Smkmg  lower  portion  "f  Z;''?!'  ?■  ,,'J|'"'Vo'#^„^l''\"j  ' /"/^'^'afi 
'Sinking  shaft  11.    ^Sinking  shaft  17  in  earth.     'Sinking  shaft  IS  in  earth.     "Sink  ng  shaft  13  and  portions  of  sliatt  Is  in  ™^^„„,.J^^<^,f^o,   shaft   "3    " 
19  in  eirth.     "Excavation  of  shaft  20  in  earth.     i^Excavatlon  of  shaft  21   in   earth        'Excavation  of  s\\aft  "I^  '  >  ,<^->>  tb_       Excavatio,^  01   shatt   .3 
earth      '^Excavation  of  lower  portions  of  shafts  23  and  24  in  rock.     '"Excavation  of  shaft  24  in  earth.     "Excav.it.on  of  shaft  -1  m  rocK. 
of  shafts  19,  20  and  22  in  rock.     "Excavation  of  upper  portions  of  shafts  2,!  and  24  m  rock. 

•i'  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 


2.50 

.50 

5,000.00 

300.00 

300.00 

350.00 

100.00 

1.50 

1.50 

2.00 

6.00 

3.50 

1.66 
75.00 
12.00 

1.50 
.04% 
.07 
.06 
.96 
80.00 
.80 


2..50 
1.25 

5.66 
6.00 
3.00 
3.00 
2.00 
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in  Fort  Greene  Park.  The  work  will  be  car- 
ried on  through  li  shafts,  spaced  from  ;^,S00 
to  o,'200  ft.  apart,  and  varying  in  depth  from 
310  to  7-k>  ft.  The  low  bidders  on  each  of 
these  contracts  were  as  follows:  Contract  t>3, 
-Mason  &  Hanger  Co.,  Cornwall-on-HiuUon, 
X.  v.,  $:3.700,372:  Contract  ti.j.  Pittsburg  Con- 
tracting Co.,  Pittsburg,  Pa.,  :?5.o!i0,225 :  Con- 
tract titi.  Grant  Smith  &  Co.  &  Lochcr,  Rome, 
X.  Y.,  $4.,M-2,t!05:  Contract  GT,  Holbrook, 
Cohort  &  Rollins,  Corp.,  Xew  York,  $."),'.'T2,- 
4;K.  The  unit  bids  of  these  above  four  low 
bidders  are  given  in  the  accompanying  tabu- 
lation. 

•{•Hids  will  be  received  until  11  a.  m.,  June 
■2.  by_  Department  of  Public  Works,  ButTalo, 
X.  Y.,  for  the  improvement  of  the  water 
works  system.  Separate  bids  will  be  received 
on  the  following;  For  cast-iron  pipe  and 
special  castings :  for  brass  corporation  cocks 
and  plugs:  for  hydrants:  for  oil:  for  valves; 
ioT  general  carting.  Francis  G.  \Vard  is 
Commissioner  of   Public  Works. 

•J»Bids  will  be  received  until  June  5,  ac- 
cording to  reports,  by  Board  of  Water  Com- 
missioners. Xiagara  Falls,  N.  Y.,  for  laying 
mains  in  Robinson  Court,  Sixth  st.  and  also 
to  place  several  hydrants  on  Buffalo  av.  be- 
tween  Union   St.   and   the   City   line. 

®The  Board  of  .Mdermen  of  Buffalo.  X.  Y., 
has  awarded  the  contract  for  the  construc- 
tion of  two  tunnels  under  the  railroad  tracks 
at  the  Massachusetts  .Ave.  station  to  the  East- 
ern Concrete  Steel  Co.,  401  S.  D.  Morgan 
bidg.,  Bnflfalo.  for  $-22,lt!-2. 

The  State  Water  Supply  Commission,  Al- 
bany. X'.  Y..  has  made  a  final  order  approv- 
ing the  application  of  several  counties,  towns, 
cities  and  villages  and  by  individual  owners 
of  riparian  property  for  the  regulation  of 
the  flow  of  the  upper  Hudson  river  by  the 
construction  of  a  storage  reservoir  upon  the 
Sacandaga  river  near  Conklingville  at  a  cost 
of  $4,650,000.  The  state  is  to  have  absolute 
ownership  and  control  of  the  reservoir  at 
any  point  on  the  Sacandaga  river  between  the 
dam  and  the  junction  of  the  Sacanda.ga  and 
Hudson  rivers.  The  proposed  reservoir  will 
have  a  storage  capacity  of  thirty-two  billion 
cu.  ft.  It  will  create  a  lake  of  twenty-five 
miles  long  with  a  surface  area  of  forty-two 
sq.  miles  or  about  the  same  as  that  of  Lake 
George.  The  extreme  depth  of  the  water 
will  be  seventy  ft.  at  the  dam  and  thirty  ft. 
at  X'orthville.  the  upper  extremity  of  the 
reservoir.  All  timber,  buildings  and  brush- 
wood are  to  be  removed  from  the  basin  of 
the  reservoir  and  all  stumps  cut  close  to  the 
ground.  The  extreme  height  of  the  dam 
above  the  river  bed  is  ninety  feet  and  its 
extreme  width  at  the  bottom  is  580  ft.  The 
crest  of  the  dam  will  be  1,200  ft.  long  and  it 
will  be  twenty  feet  above  tJie  flood  flow  line. 

The  Board  of  Aldermen  of  Buffalo,  X.  Y., 
has  adopted  the  finance  committee's  report 
recommending  a  bond  issue  amounting  to 
Sl.OOu.OOO   to  equip   the  new  pumping  station. 

The  taxpayers  of  X'iagara  Falls,  X.  Y..  have 
voted  in  favor  of  the  expenditure  of  $3fi0.000 
for  the  purpose  of  paralleling  the  mains  of 
the  Western  X'ew  York  Water  Co.,  and  for 
the  improvement  of  the  fire  department,  for 
which  $42,500  is  required.  Work  on  the 
mains   will   be   commenced    immediately. 

The  citizens  of  Rockville  Center.  L.  I.,  have 
voted  the  issuance  of  bonds  to  the  amounts 
of  $11,000  and  S(3.iinO  for  extensions  to  the 
light  and  water  systems  respectively.  Thomas 
INIurphv   is   president   of   the  village. 

T.  ]'.  &  G.  L.  Brown.  87  Hamilton  Place, 
Xew  York  City,  submitted  the  lowest  bid  to 
the  Board  of  Water  Supply.  165  Broadway, 
X^ew  York  City,  fnr  Contract  77.  for  the  con- 
struction of  the  Wakefield  Ave.  blow-off.  a 
concrete  and  cast-iron  pipe  conduit  in  Wake- 
field .Ave.  about  V2  mile  north  of  the  Xew 
York  Citv  line  in  the  citv  of  Yonkers,  X^.  Y. 
The  bid  'is  $58,179.  Bid's  were  opened  May 
4  by  Charles  Strauss,  President  of  the  Com- 
mission of  Board  of  Water  Supply. 

Anthony  C.  Douglass.  2  Rector  St..  Xew 
York  City,  submitted  the  lowest  bid  ^^ay  23 
to  the  Board  of  Water  Supply.  165  Urnad- 
way,  Xew  York  City,  for  the  completion  of 
die    Hudson    Siphon,    a    deep    pressure    tunnel 


in  rock  14  ft.  inside  tliameter,  extending  un- 
der the  Hudson  river  about  1,100  ft.  below 
the  water  surface  with  two  shafts,  3,022  ft. 
apart  on  the  opposite  shores  between  Storm 
King  and  Breakneck  I\Its,,  in  the  towns  of 
Cornwall  and  Fishkill.     The  bid  is  $1,J32,323. 

Minnesota. 

^Bids  will  be  received  until  8  p.  m..  May 
31,  by  City  Council,  Barnesville,  Minn.,  for 
the  construction  of  two  extensions  to  the 
water  works  system.  M.  IV  Philippi  is  City 
Clerk. 

Mississippi. 

An  election  will  be  held  in  Biloxi,  Miss., 
on  June  27  for  the  purpose  of  voting  on  the 
issuance  of  bonds  to  the  amount  of  $70,000 
for  extensions  to  the  water  works  svstcni. 
The  work  will  include  about  63,200  ft.  of 
mains  ranging  in  size  from  4  to  8-in.  in 
diameter,  reservoir,  two  pumps,  fire  plugs  and 
fire  house.  E.  C.  Castanera  is  Supt.  of  the 
water  works. 

Nebraska. 

®The  Inter-j\Iountain  Bridge  &  Construc- 
tion Co.,  Tecuraseh,  X'eb.,  has  been  awarded 
the  contract  by  the  Village  Board  of  Battle 
Creek,  X'eb.,  for  the  construction  of  a  water 
plant.  The  work  includes  concrete  pump 
house,  furnishing  one  25  hp.  gasoline  en.gine, 
one  0-in.x8-in.  triple  pump,  one  6-in.x6-in. 
air  compressor,  one  steel  tank,  0  ft.x38  ft., 
and  furnishing  and  laying  0,8tt0  ft.  of  4  and 
6-in.  water  mains.  The  engineer's  estimate 
is  $10,000.  The  .\lamo  Engine  &•  Supply 
Co.,  Omaha,  X^eb.,  is  Engineer.  Bids  were 
opened  May  22. 

North  Carolina. 

The  city  of  Clinton,  X'.  C.  has  voted  the 
issuance  of  bonds  to  the  amount  of  .$30,000 
for   waterworks  and  sewers. 

Ohio. 

•I'Bids  will  be  received  until  noon.  June  6, 
liy  Director  of  Public  Service,  Kenton,  O., 
for  furnishing  the  materials  and  labor  for 
constructing  a  reinforced  concrete  reservoir 
approximately  two  million  gallons  capacity, 
also  for  the  building  of  additions  and  making 
alterations  to  the  pumping  station  at  the  Citv 
Water  Works  Plant,  according  to  plans  and 
specifications  on  file  in  said  office.  Each  bid 
must  be  accompanied  by  a  bond  in  the  sum 
of  $500.00,  or  a  certified  check  on  some  solv- 
ent Kenton,  O.,  bank.  G.  S.  Binckley  is  Clerk. 

®Jas.  J.  Brown,  of  Cincinnati.  O.,  has  been 
awarded  the  contract  by  the  Department  of 
Public  Service.  Cincinnati,  for  laying  cast- 
iron  pipe  in  Lick  Run  road.  Boudinot  Ave., 
Mozart  Ave.,  Walnut  St.,  and  Harrison  Pike 
for  $().430.     Bids   were   opened   May  0. 

The  City  Council  of  L'rbana,  O..  has  pass- 
ed an  ordinance  providing  for  the  issuing  of 
$25,000  worth  of  bonds  for  water  works  im- 
provements. A  new  engine  will  be  pur- 
chased. 

An  election  will  be  held  in  the  village  of 
Bedford.  O..  on  June  20  to  decide  whether 
a  bond  issue  for  $45,000  shall  be  floated  par- 
tially to  pay  for  the  construction  of  a  water 
and  sewage  system  and  a  disposal  plant.  It 
is  estimated  the  improvement  will  cost 
$95,000. 

Oklahoma. 

®The  contract  for  tlie  construction  of  the 
new  water  system  for  the  city  of  Sapulpa, 
Okla.,  has  been  let  to  the  Southwestern  En- 
gineering Co.,  of  Oklahoma  City.  Okla.,  for 
$229,400.  The  system  is  to  he  a  series  of 
reservoirs  and  deep  wells.  Burns  &  Mc- 
Donnell, Scarritt  bldg.,  Kansas  City,  Mo., 
Engineers  in  charge. 

The  City  Commissioners  of  Tulsa.  Okla., 
have  engaged  Consulting  Engineer  Dabney  H. 
Maury,  of  Peoria,  III,  to  investi.gate  the  .Ar- 
kansas river  and  the  sand  and  gravel  beds  of 
the  .Arkansas  river  valley  as  a  possible  source 
in  water  supply,  and  to  report  to  the  com- 
mission the  most  feasible  source,  their  rela- 
tive purity,  and  health  fulness,  cost  of  instal- 
lation and  maintenance. 

The  city  of  Kingfisher,  Okla.,  will  let  con- 
tracts  aliout  July    1    for   the  construction   of  a 


new  water  works  and  electric  light  plant, 
estimated  to  cost  $28,000.  C.  V.  H.  Francis 
is  official  in  charge. 

The  city  of  Mc.Alester,  Okla.,  on  Mav  20, 
sold  bonds  to  the  amount  of  $80,000  for  ex- 
tensions   to    the    waterworks. 

Oregon. 

•I«Bids  will  be  received  until  1  p.  m.,  June 
13,  by  the  Water  Board,  Frank  T.  Dodge, 
Supt.,  Portland,  Ore.,  for  furnishing  200  fire 
hydrants,   f.   o.  b.   cars   Portland. 

®The  Water  Board  of  Portland,  Ore.,  has 
.•iw;irdcd  the  contract  for  1,500  tons  of  cast- 
iron  water  pipe  of  the  dimensions  of  6,  10 
and  12-in.  in  diameter  to  the  Oregon  Cast 
Iron  &  Steel  Works  of  Oswego  for  $48,375, 
and  the  contract  for  furnishing  the  depart- 
ment with  100  tons  of  water  main  specials 
for  $1,900  to  Smith  &  Watson  Iron  Works 
of   Portland. 

Pennsylvania. 

^Bids  are  being  received  by  the  Borou.gh 
of  Masontown,  Pa.,  for  the  construction  of 
a  water  filtration  plant  in  accordance  with 
plans  prepared  by  Chester  &  Fleming.  Con- 
sulting Engineers,  Pittsburg,  Pa.  E.  C.  Baker 
is   City   Engineer. 

The  city  of  Franklin,  Pa.,  plans  the  con- 
struction of  a  filter  plant  and  the  drilling  of 
netv  wells  at  an  estimated  cost  of  $18,000. 
L.  E.  Chapin  of  Canton.  O.,  and  Pittsburg, 
Pa.,  is  Engineer.  Philip  B.  Hied  is  Supt. 
of  the  water  works. 

Tennessee. 

®The  Board  of  Public  Works  of  Xashville, 
Tenn..  has  awarded  the  contract  to  the  J.  X. 
Stone  Construction  Co.,  Xashville,  for  the  con- 
struction of  over  41,000  ft.  or  nearly  eight 
miles  of  new  water  mains  touching  about 
50  streets  of  the  citj-.  The  following  bids 
were  received  for  the  work:  M.  J.  Cuniff, 
$15,442;  Southern  Roofing  &  Paving  Co..  $14.- 
178;  T.  L  Curtis  &  Son.  $14,250;  E.  T.  Lewis 
&  Co.,  $15,724;  Fov-Proctor  Co.,  $16,478;  J. 
X.  Stone  Construction  Co..  $12,249;  J.  P.  Le- 
Sueurer  &  Co.,  $18.761 ;  W.  M.  Lcftwich,  $14.- 
113;  S.  T.  Stewart  &  Bro.,  $18,572;  John 
Broderick.  $13,773.  .About  three-fourths  of 
the  new  mains  will  be  ti-inch  pipe,  and  the 
remainder  12  and  IS  inches. 

.An  election  will  be  held  in  Greenville, 
Tenn.,  on  June  5,  for  the  purpose  of  voting 
on  the  proposition  to  issue  $65,000  in  bonds 
for  the  erection  or  construction  of  an  electric 
light  and  water  plant. 

Bids  will  be  asked  about  July  1  by  the 
city  of  McKenzic.  Tenn.,  for  the  construction 
of  a  water  works  and  an  electric  li.ght  plant 
and  for  improvements  to  several  streets.  The 
city  recently  voted  bonds  in  the  sum  of 
$40,000  for  these  improvements.  C.  H.  Jenks, 
of   St.  Louis,  AIo.,  is  Engineer. 

Texas. 

4'Bids  will  be  received  until  G  p.  m.,  June 
7.  by  City  Council,  Winters,  Texas,  for  fur- 
nishing the  necessarj-  material  for  the  con- 
struction of  water  works  systein  including 
electric  motor  or  gasoline  engine.  triplex 
pump  and  steam  puinps,  boilers,  heater,  water 
wiirks  pipe,  valves,  hydrants  and  tank  and 
tower.  O'Xeil  Engineering  Co.,  Engineers, 
15ii:!-S  Praetorian  bldg.,  Dallas,  Texas.  G.  T. 
McDonald  is  City  Secy. 

•J*l'ids  will  be  received  until  10  a.  m..  June 
1.  by  City  Commissioners  Fort  Worth,  Texas, 
for  furnishing  necessary  labor  and  material 
for  the  construction  of  a  5.000,000-gal.  filtra- 
tion plant.  .A  certified  check  for  $1,000.  payable 
to  J.  J.  X'unnally,  City  .Auditor,  must  be  filed 
with  each  bid.  J.  D.  Trammell  is  one  of  the 
Engineers.  T.  J.  Powell  is  Water  Works 
Conmiissioner. 

The  city  of  Brady,  Te.K..  contemplates  pur- 
ch.'ising  the  existin.g  water  works  at  a  cost 
of  $40,000.  If  the  system  is  purchased  dams 
will  be  constructed  on  Brady  Creek  so  that 
a   permanent   water   supply   can   be   secured. 

Bonds  in  the  sum  of  $30,000  have  been 
voted  by  the  citizens  of  Bonham,  Te.x.,  for 
improvements  to  the  present  water  works.  _ 

Plans  have  been  prepared  by  the  Fountain- 
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Shaw  Engineering  Co..  of  Dallas,  Tex,,  for 
the  installation  of  a  water  works  system  m 
the  town  of  Nocono.  Tex.,  estimated  to  cost 
$20,000.  The  work  will  include  a  concrete 
pumping  station,  concrete  reservoir,  of  $1,000.- 
000-gal.  capacity  and  a  f.teel  tower  and  tank 
of  oO,000-gal.  capacity. 

Citizens  of  the  district  hetwcen  German  St. 
?nd  the  Harrisburg  road,  in  the  eastern  por- 
tion of  Houston,  Tex.,  have  presented  a  pe- 
tition to  the  City  Commissioners  asking  for 
the  extension  of  the  water  mains  throughout 
that   section. 

The  City  Council  of  San  Antonio.  Tex.,  has 
appropriated  $10,000  to  be  expended  by  the 
mayor  to  investigate  the  water  supply  sys- 
teni.  The  mayor  will  employ  experts  to  in- 
vestigate its  income,  operating  expenses, 
charges,  sources,  extent   of   supply,  value,  etc. 

Virginia. 

^•Bids  will  be  received  until  noon,  June  1, 
bv  town  of  Lexington,  Va.,  for  furnishing 
41.800  ft.  of  8-in.  cast-iron  pipe  valves  and 
special  castings.  N.  Wilson  Davis,  Harrison- 
burg, Va.,  is  Engineer. 

Advices  from  Blacksburg,  Va..  state  that 
the  citizens  of  that  city  have  voted  the  is- 
suance of  bonds  in  the  sum  of  $12,000  for 
the  construction  of  a  waterworks  and  a 
sewer  system. 


Washington. 

•^l!ids  will  be  received  until  11  a.  m.,  June 
3,  bv  Capt.  !•:.  C.  Long,  Constructing  Quarter- 
mas'ter.  Seallle.  Wash.,  for  the  construction 
of  a  2,00i),oiin-^al.  reinforced  concrete  reser- 
voir with  water  mains,  etc.,  at  Fort  Wor- 
den.   Wash. 

According  to  advices  from  Xorlli  \  akima. 
Wash.,  the-  Pacific  Power  &  Light  Co.  will 
extend  its  water  mains  to  the  city  limits  in  a 
number  of  directions. 

Wisconsin. 

•J-Bids  will  be  received  until  10;30  a.  m., 
June  1,  bv  Department  of  Public  Works,  Mil- 
waukee. \\'is.,  for  the  necessary  labor  and 
material  for  the  laying  of  a  .'^O-in.  cast  iron 
water  main  in  an<l  along  20th  St.  ^  H.  C. 
Briggs  is  Commissioner  of  Public  W'orks. 
missioner  of   PuIjHc  Works. 

^.Bids  will  be  received  until  10:30  a.  ni., 
June  1,  bv  Department  of  Public  Works,  Mil- 
waukee, Wis.,  for  furnishing  the  necessary 
labor  and  material  for  the  laying  of  a  30-in. 
cast  iron  water  supply  main  in  and  along 
Greenbush  St.  H.  E.  Briggs  is  Commis- 
sioner  of    Public    Works, 

Canada. 

•J«Bids  will  be  received  until  noon.  June  13, 
by  Secretarv-Treasurer,  Village  of  Biggar, 
Sask.    for    tb'e    folhiwing   water     works      con- 


tracts; Tender  No.  1,  trenching,  laying 
and  back  filling,  for  cast-iron  water  main,  hy- 
drants, valves,  etc.;  Tender  No.  2,  for  sup- 
plying cast-iron  water  mains  and  specials ; 
Tender  No.  3,  for  supplying  hydrants,  valves, 
and  valve  boxes:  Tender  No.  4,  for  supply- 
ing and  installing  all  pumping  machinery; 
Tender  No.  5,  for  supplying  and  installing  a 
compressed  air  storage  tank;  Tender  No.  6, 
for  erection  of  a  Power  House;  Tender  No. 
T,  for  the  construction  of  a  concrete  reser- 
voir Plans  and  specifications  can  be  seen 
at  the  offices  of  the  Secretary-Treasurer  of 
the  Village  of  Biggar,  Sask.,  or  the  Engineer, 
^  01-kton,  Sask.,  or  copies  can  be  had  from 
the  Engineer  on  receipt  of  a  marked  cheque 
for  $10  which  checpie  will  be  returned  on 
return  of  the  plans  and  specilications.  F.  Mc- 
Arthur,   Consulting   Engineer,  Yorkton,    Sask. 

®The  Robert  Filter  Mfg.  Co.,  Inc.,  Derby, 
Philadelphia,  has  been  awarded  the  contract 
by  the  Citv  Commissioners  of  Saskatoon 
Sask.,  for  the  installation  of  a  mechanical 
water  filtration  plant  for  the  city  f or  $.o-:),8.H  . 
Bids  were  opened  March  31  by  W.  B.  Neil, 
City   Clerk. 

The  Wilkie.  Sask.,  Town  Council  has  en- 
gaged a  municipal  engineer  to  prepare  plans 
and  specifications  for  the  installation  of  a 
water  works.  It  is  planned  to  have  the  sys- 
tem completed  by  fall. 


SEWERAGE     AND     GARBAGE    DISPOSAL 


California. 

It  is  reported  that  the  citizens  of  Winters, 
Cal ,  on  May  20  voted  the  issuance  of  bonds 
to  the  amount  of  $28,<XiO  for  the  installation 
of    a    sewer    system. 

The  following  bids  were  received  hy  the 
City  Council  of  San  Diego,  Cal,  >m  ;May  1-J 
for' furnishing  sewer  pipe  and  fittings:  J.  S. 
Schirni,  $34,187.24,  less  2  per  cent,  net  $;33.- 
503 .50 ;  A.  H.  Busch  &  Co.,  net  $33,-57.5.27 ; 
Pacific  Sewel  Pipe  Co.,  net  $31,.541.!>3;  W.  J. 
Bailev,  $34,107.24;  less  2  per  cent,  net  $:33,- 
.513.30;  Western  Metal  Supply  Co.,  $34.0,, .10, 
less  2  per  cent,  net  $33.39.5.6.5;  Glazed  Cement 
Pipe  Co.,  net  $2fi,648.30. 

Colorado. 

The  Chicago,  Burlington  &  Quincy  Railroad 
and  the  Colorado  &  Southern  Railroad  have 
offered  the  city  of  Denver,  Colo.,  $.50,000  and 
agree  to  construct  a  storm  sewer  and  catch 
basins  on  Walnut  St..  to  cost  not  in  excess  of 
$113,750,  for  the  privilege  of  extending  their 
tracks  into  the  heart  of  the  city. 

Connecticut. 

^iBids  will  be  received  until  4  p.  m..  May 
31.  by  the  City  Clerk,  Danielson.  Conn.,  for 
the  construction  of  a  sewer  1,700  ft.  long  in 
Mechanics  St.  Harry  E.  Back  i>  a  member  of 
the  Sewer  Committee. 

District  of  Columbia. 

4-Bids  will  be  received  until  2  p,  m,.  June  -5, 
bv    commissioners    of    l^istrict    of    Columbia, 
Washington,    D.    C.    l5'r    the    construction    of 
sewers  in  the  District  <,f  Columbia. 
Florida. 

©Advices  from  Tampa.  Pda.,  state  that  the 
Swann  &  Holtsinger  Co.,  has  let  the  contract 
for  about  one  mile  of  sewer  pipe,  to  be  laid 
in  that  companv's  suburb  on  the  Bayshore 
Blvd.,  to  the  E.'  N.  Jelks  Brick  &  Tile  Co., 
of  Macon,  Ga. 

Illinois. 

•I^Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works.  Chicago.  Ill, 
until  11  a.  m..  June  3rd,  for  furnishing  and  de- 
livering 125  hand  portable  incinerators  to  the 
Bureau  of  Streets.  Incinerators  are  to  be 
constructed  of  Bessemer  steel,  24  ins.  square 
and  30  ins.  deep,  mounted  on  wdieels,  with  a 
steel  frame,  and  are  to  be  equipped  with  ash- 
pan   covers,  handles,   etc.,   as   shown   on   plans 

•J«  indicates 


attached    to    specifications.     Cash    or    certilied 
check    for   $loO   must   acompany    proposal. 

®Henrv  Rees,  Quincy,  111.,  has  been  awarded 
the  contract  bv  the  City  Council  of  Hoopcston, 
III.,  for  the  construction  of  a  sanitary  sewer 
system  for  $48,172.  The  work  will  include  10 
miles  of  glazed  sewer  pipe.  Bids  were  opened 
May  25.  , 

The  Board  of  Local  Improvements  ot 
Bloomington,  111.,  has  approved  the  engineer  s 
estimate  for  a  sewer  on  Clay  St.,  Woodland 
Ave.,  and  Jackson  St.,  at  $1,730.  The  city 
clerk  has  been  instructed  to  advertise  for  bids 
at  once  for  this  work.  Elmer  Eolsom  is  city 
engineer. 

Indiana. 

^Bids  will  be  received  until  10  a.  m.,  June 
.5,  by  Board  of  Public  Works,  Indianapolis, 
liid,,  for  the  construction  of  the  following 
local  sewers.  Separate  bids:  In  tir-.t  alley 
east  of  Adams  St,,  from  Twentieth  St.  to  first 
alley  south  ;  in  first  alley  west  of  .\dams  St., 
from  Twentieth  St.  to  first  alley  south ;  m 
Thirty-fourth  St.,  from  Ethel  St.  to  Mis- 
souri St.,  and  in  Thirty-fourth  St.,  fmm  Col- 
lege .\ve.  to  Cornell  .•\ve, 

•J-Bids  will  be  received  until  7  p.  in,.  June 
.5,  hy  Board  of  Trustees,  Bloomfield,  Iiid.,  at 
the  offices  of  Guy  &  Humphries,  Blooming- 
ton,  Ind.,  for  the  construction  of  concrete  wa- 
ter'way  and  combined  curb  and  gutter  about 
700  ft.  in  length,  Fr.inklin  Ramsey  is  presi- 
dent. 

Iowa. 

^iBids  will  be  receive. 1  until  10  ;i  m..  May 
31,  by  O.  W.  Sandbcrg,  City  Clerk,  Keokuk, 
la!,  for  the  construction  of  :i  number  of 
sewer  improvements  in   Section    1,  2  and  -3. 

4.Bids  will  be  received  until  2  p.  m.,  June 
1  by  Citv  Council.  Sheldon,  la.,  for  the  con- 
struction'of  a  public  sanitary  sewer  in  several 
streets.     E..    W.    Smale    is    city    clerk. 

®The  City  Council  of  Chariton.  Ia._,  has  let 
the  contract  for  the  construction  of  a  new 
sewer  in  northeast  Chariton  to  Guy  Smitb 
of   Indianola,  la. 

®J.  L,  llansman  has  been  awarded  the  con- 
tract by  the  City  Council  of  lies  Moines,  la., 
for  the  construction  of  a  12-in.  vitrified  pipe 
sewer  on  College  Ave.,  from  the  sewer  in 
place  at  18th  St.,  to  the  center  of  10th  St,, 
and  on  10th  St.,  from  the  north  of  the  north 
line  of  Clark  St,,  10-in.  in  diameter,  for  $1,110 
;i   Ijii     ft,      AIh.iU   !i:!o   ft.  of  sewer  will  lie  laid. 


Horace    Susoiig   is   clerk.     Bids    were   opened 

A  special  election  was  held  in  Waterloo,  la., 
on  May  20  for  the  purpose  of  voting  on  the 
proposition  to  install  sewers  in  the  Third  and 
Fourth   wards,   comprising   District   No.    1. 

City  Engineer  C.  H.  Young  of  Muscatine, 
la  has  been  instructed  by  the  City  Council  to 
prepare  a  plat  and  schedule  of  the  proposed 
sewer  extensions  in  sub-sewerage  district  No. 
•''1  of  main  1.  which  will  likely  include  sewer- 
age on  Bartlett  St.,  Parham  St.,  and  possibly 
Cedar,  together  with  Main  St.,  in  South  Mus- 
catine,' and  lltb  between  Iowa  Ave.  and 
Chestnut  St. 

Kansas. 
The  City  Commissioners  of  Topeka. 
Kans.,  have  passed  a  resolution  providing  for 
the  organization  of  a  benefit  district  to  pay  for 
the  proposed  sewer  for  the  west  part  of  the 
city.  The  district  includes  all  the  territory 
not  now  included  in  sewer  districts  already  or- 
ganized and  takes  in  the  College  Mill  district 
on  the  south,  running  north  through  .Auburn- 
dale  to  the  river,  where  the  sewer  mam  will 
empty    into    the    river. 

Minnesota. 
.f  Rids  will  be  received  until  8  p.  m.,  June 
1-^  by  Citv  Council,  Willmar,  Mnin.,  for  the 
co'n  St  ruction  and  installation  of  a  sanitary 
sewer  system,  septic  tanks  and  filtration  beds. 
H    Gun'derson  is  citv  clerk. 

4-P.ids  will  be  received  until  8  p.  m.,  June 
10,  by  A.  V.  Roderick,  City  Clerk,  Bramard 
Minn',,  for  the  construction  of  a  new  general 
sewer  in  the  city. 

The  Citv  Council  of  Gilbert,  Minn.,  lias  ap- 
proved the  plans  for  the  proposed  sewer  sys- 
tem.    The  contract  will  be  let  about  June  1. 

The  city  of  Minneapolis,  Minn,,  will  sell 
bonds  June  13  in  the  sum  of  $27.5,000  for  the 
construction  of  sewers.  Plans  have  been 
made  by  the  City  Council  to  expend  aoout 
$200,000  on  main  sewer  construction  tliis  sea- 
son.    .Andrew    Rinker   is   city   engineer. 

The  Village  Council  of  Proctor.  Mmn.,  con- 
templates the  installation  of  a  sewer  system 
at  an  estimated  cost  of  $80,000.  It  is  iiro- 
posed  to  have  the  sewer  drain  into  two  large 
septic  and  filtering  tanks  on  the  east  and 
west   sides   of    the   village. 

Missouri. 

®Tlie  Board  of  Public  Works  of  St.  Joseph. 
Mo,,  has  awarded  contracts   for  the  construc- 


work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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tion  of  three  sewers  in  district  N'o.  122.  two 
to  M.  Costello  and  one  to  E.   F.   Mignery. 

Burns  &  McDonnell,  Consulting  Engineers, 
Scarritt  Bldg,,  Kansas  City,  Mo.,  have  been 
engaged  by  the  city  of  Girard,  Kan.,  to  pre- 
pare plans  and  specifications  for  the  construc- 
tion of  a  sewer  system  in  the  town.  The  main 
sewer  will  run  from  the  north  side  to  an  out- 
let near  the  southwest  corner,  where  a  septic 
tank   will   be   erected. 

®The  Board  of  Public  Works  of  St.  Joseph, 
Mo.,  has  awarded  the  contract  for  the  Fifth 
Ave.  sewer  to  D.  B.  Kelley  for  $7,000.  The 
sewer  will  extend  live  blocks  in  Fifth  .\ve., 
as  follows:  Fifth  .\ve.,  from  Blacksnake 
sewer  cast  to  I'Jth  St.  Other  bids  received 
were:  Land  Construction  Co.,  $9,664;  Skil- 
bred  Construction  Co.,  $8,830;  Olson-Schmidt, 
Construction  Co.,  $P,572. 

The  Board  of  Public  Works  of  St.  Joseph, 
Mo.,  has  ordered  ordinances  prepared  for  an 
extensive  sewer  system  in  district  Xo.  119, 
particularly  along  22nd,  21th  and  Jackson  Sts., 
and  Doniphan  Ave. 

Montana. 
The  City  Council  of  Whitefish,  Mont.,  has 
decided  to  issue  six  per  cent  warrants  instead 
of  bonds   for  the  installation  of  a  sewer  and 
septic  tank. 

Nebraska. 

4*Bids  will  be  received  until  2  p.  m.,  June 
5,  by  City  of  Omaha,  Xeb.,  for  the  construc- 
tion of  the  Burt  St.  main  sewxr,  including 
the  following  approximate  quantities :  Recon- 
struction— 120  lin.  ft.,  more  or  less,  4  ft.,  six- 
inch  Brick  Circular  Sewer;  1,710  lin.  ft. 
more  or  less,  3  ft.,  six-inch  Brick  and  Plain 
Concrete  Sewer;  510  lin.  ft.,  more  or  less,  b-it. 
Reinforced  Concrete  Sewer;  also  for  the  new 
construction — 510  lin.  ft.,  more  or  less,  7-ft., 
2y2-ring  Brick  Circular  Sewer;  1,220  lin.  ft., 
more  or  less,  5-ft.,  two-inch,  two-ring  Brick 
Circular  Sewer:  910  lin.  ft.,  more  or  less,  5-ft.. 
two-ring  Brick  Circular  Sewer.  C.  W.  Craig 
is   city   engineer. 

•l«Bids  will  be  received  until  2  p.  m.,  June 
5.  by  City  of  Omaha,  Nebr.,  for  the  construc- 
tion of  the  Southwest  branch  South  Omaha 
Main  sewer.  The  w^ork  will  include  the  fol- 
lowing approximate  quantities :  400  lin.  ft., 
more  or  less.  6-ft..  2y2-ring  Brick  Circular 
Sewer;  1,-342  lin.  ft.,  more  or  less.  6-ft.,  Rein- 
forced Concrete  Sewer;  10  lin.  ft.,  more  or 
less.  Funnel  Section,  as  shown  on  plans;  1,392 
lin.  ft.,  more  or  less.  5-ft..  2-inch,  2-ring  Brick 
Circular  Sewer;  1,227  lin.  ft.,  more  or  less. 
3-ft.,  4-inch,  2-ring,  Brick  Circular  Sewer: 
5.56  lin.  ft.,  more  or  less,  3-ft.,  2-ring  Brick 
Circular  Sewer.  G.  W.  Craig  is  city  engineer. 
South  Dakota. 

®H.  J.  Cathroe  of  Omaha,  Neb.,  has  been 
awarded  the  conract  by  the  Board  of  Com- 
missioners, Huron,  S.  Dak.,  and  South  Dakota 
State  Fair  Board,  for  the  construction  of  sew- 
ers on  Third  and  Ninth  Sts.,  in  the  state 
fair  grounds.  The  work  includes  2,150  ft.  of 
18  and  20-in.  vitrified  pipe  sewer,  10  to  18  in. 
deep,  6-50  ft.  of  12-in.  vitrified  sewer,  1,200  ft. 
of  8-in.,  and  10-in.  vitrified  pipe  sewer.  S.  S. 
Oviatt  is  city  auditor.  Bids  were  opened 
May  22. 

F.  S.  Dobson  of  Lincoln,  Neb.,  on  May  20 
submitted  the  lowest  bid  to  the  Board  of  Pub- 
lic Works  of  that  city  for  the  construction 
of  the  Washington  St,  storm  sewer,  which  is 
to  be  constructed  out  of  a  part  of  the  pro- 
ceeds of  the  sale  of  $50,000  of  sewer  bonds 
voted  a  year  ago.     The  bid  was  $7,G50. 

New  Jersey. 

The  Township  Committee  of  the  township 
of  Linden.  N.  J.,  plans  to  join  with  the 
niayor  and  council  of  tlie  borough  of  Rnselle, 
in  the  construction  of  a  trunk  sewer  in  the 
township,  beginning  at  the  dividing  line  be- 
tween the  township  and  St.  George  .Ave.,  and 
extending  to  the  trunk  sewer  of  Rnselle.  Frank 
R.  Anderson,  Wood  Ave.,  Linden,  is  township 
clerk. 

.An  ordinance  has  been  presented  in  the 
City  Council  of  Trenton,  N.  J.,  providing  that 
the  city  issue  bonds  to  the  amount  of  .$10,000 
for    the    purpose    of    preliminary    work    and 


plans  for  the  establishment  of  a  sewage  dis- 
posal plant. 

New    York. 

^•liids  will  be  received  until  7:30  p.  m., 
Jinie  12,  by  Grover  E.  Yerdon,  City  Clerk, 
Johnston,  N.  Y.,  for  the  construction  of  a 
Trunk  Sewer  in  or  along  the  Cayadutta  Creek, 
from  ^Larket  St.  to  Main  St.,  including  the 
following  estimated  quantities :  240  lin.  ft. 
24-in.  vitrified  tile  sewer;  510  lin.  ft.  24-in. 
iron  pipe  sewer;  609  lin.  ft,  30-in.  vitrified 
tile  sewer;  1,030  lin.  ft.  30-in.  iron  pipe  sewer; 
122  lin.  ft.  in  11  brick  manholes;  700  cu.  yds. 
slate  rock  excavation.  Bidders  are  required 
to  submit  a  certified  check  of  $500  with  the 
bid.  Plans,  profiles  and  specifications  inay 
be  seen,  and  blank  forms  and  all  necessary 
information  obtained  at  the  office  of  the 
city   engineer. 

•J«ni(ls  will  be  received  initil  11  a.  m.,  June 
1.  by  Department  of  Public  Works,  Buffalo. 
N.  Y.,  for  the  construction  of  a  12-in.  tile 
sewer  in  Newfiekl  St.,  between  Roesch  Ave. 
and  O'Neil  St.;  a  10-in.  tile  sewer  in  Sheridan 
Ave.,  from  Northland  to  Delevan  .Aves.-;  a 
48,  27,  24-in.  brick,  and  20,  18  and  1.5-in.  tile 
sewer  in  south  side  of  Delavan  .Ave.,  between 
Texas  St.  and  the  city  line.  Francis  G.  Ward 
is  coniniissioner  of  public  works. 

®P.  R.  Kiely.  Wood  Ave.  Syracuse,  N.  Y., 
has  been  awarded  the  contract  by  the  city  of 
Syracuse,  N.  Y.,  George  J.  Metz,  City  Clerk, 
for  the  construction  of  the  E.  Colvin  St.  trunk 
sewer  extension  and  several  lateral  sewers  for 
$51,704.     Bids  were  opened  May  22. 

®H.  C.  Schroeder  of  Rochester,  N.  Y.,  has 
been  awarded  the  contract  by  the  Village 
Trustees  of  Dansville,  N.  Y..  for  the  construc- 
tion of  an  extension  of  the  surface  water 
sewer  system  for  $2,000. 

®The  contract  for  putting  a  sewer  through 
the  main  street  of  Old  Forge,  N.  Y..  has  been 
awarded  to  the  Old  Forge  Hardware  &  Furni- 
ture Co.,  for  $1,475. 

The  plans  for  the  proposed  New  Hartford. 
N.  Y..  sewer  district  have  been  filed  with 
Town  Clerk  Charles  A.   Padley. 

The  Village  Board  of  Saint  Johns,  N.  Y., 
has  advertised  for  bids  for  the  construction 
of  the  sewer  and  water  systems  of  William 
St..  and  Failing  Ave. 

Petitions  are  being  circulated  in  the  village 
of  Herkimer,  N.  Y.,  asking  the  Board  of 
Trustees  to  call  a  special  election  for  the  pur- 
pose of  submitting  the  question  of  raising  $25.- 
000  to  build  sewers  in  those  sections  of  the 
village  not  already  covered  by  the  present 
system. 

The  city  of  Troy,  N.  Y.,  proposes  to  build  a 
storm  water  sewer  from  Fourth  St.  to  the  top 
of  the  hill  near  St.  Joseph's  cemetery,  with  the 
necessary  manholes  and  catchbasins,  to  build 
gutters,  grade  and  crown  the  surface  of  the 
street,  and  to  treat  it  with  quarry  chips  and 
clay  so  as  to  make  a  hard  dirt  road,  with  suiK- 
cient  crown  to  give  a  good  drainage.  The  esti- 
mated cost  of  this  work  in  constructing  sewer 
is  $7,000,  building  gutters,  grading  and  re- 
surfacing,  $5,000. 

The  Board  of  Contract  and  Supply  of  .Al- 
bany, N.  Y.,  has  engaged  Consulting  Engineer 
Rudolph  Herring,  170  Broadway,  New  York 
City,  relative  to  the  construction  of  an  in- 
tercepting sewer.  Plans  for  the  sewer  will 
be  prepared  at  once. 

Patrick  Kilev  of  Svracuse,  N.  Y..  submitted 
the  lowest  bid,' $14,448,  to  the  Board  of  Public 
Works  of  Fulton,  N.  Y..  for  the  building  of 
sewers  in  the  city. 

Tlie  sewer  commissioners  of  Batavia,  N.  \'., 
on  May  15  received  bids  for  the  construction 
of  the  disposal  plant  in  connection  with  the 
new  $.S75,(i00  sewer  system,  from  the  follow- 
ing: Schaefer  &  Locke,  Batavia;  F.  G.  Dicf- 
endorf.  Erie,  Pa.;  John  W.  Danforth  Co!,  Buf- 
falo: C.  H.  Murray,  Rochester;  Hard  & 
Worm.  New  York.  The  bids  run  from  $37,- 
737  t<j  $55,659. 

The  notice  of  intention  of  the  city  of  Buf- 
falo, N.  Y.,  to  overhaul  and  reconstruct  the 
sewers  as  recommended  by  the  Commissioner 
of  Public  Works  and  approved  by  the  Com- 
mon  Council,  has  been   signed  by  the  mayor. 


The  improvement  will  cost  between  $3,000,000 
and  $4,000,000. 

Ohio. 

The  City  Council  of  Girard,  O.,  has  adopted 
plans  for  a  storm  water  sewer  on  Liberty  St., 
and  will  also  pave  that  street  from  State  to 
the  railroad. 

The  city  of  Lorain,  O.,  plans  the  construc- 
tion of  a  sewer  on  Broadway  St.  Henry  E. 
Riggs  of  the  engineering  firm  of  Riggs  & 
Sherman,  The  Nasby,  Toledo,  O.,  has  been  en- 
gaged to  render  an  opinion  concerning  the 
best  type  of  sewer. 

The  City  Council  of  Norwalk,  O.,  has  de- 
cided to  install  a  new  system  of  sewers.  Three 
sewers  will  be  constructed  on  Oak  St.,  from 
Maple  St.  to  the  west  end  of  Oak ;  on  East 
Main  St.,  from  Townsend  Ave.  to  the  east 
corporation  line,  and  on  Forest  St.,  from  Bene- 
dict .Ave.  to  the  end  of  Forest  St. 

.According  to  Engineer  Wilson's  estimate 
submitted  to  the  City  Council  of  Girard,  O.,  it 
will  cost  $4,595  to  install  a  30-in.  storm  sewer 
in  Liberty  St.,  from  the  east  line  of  the  State 
St.  intersection  to  the  river,  equipped  with 
six  manholes  and  the  necessary  catchbasins. 

The  Lindenwald  Improvement  Association 
of  Hamilton,  O.,  recently  sent  a  delegation 
to  the  City  Council  to  urge  the  plans  for  cer- 
tain sewers  in  Lindenwald  be  prepared  and 
the  work  done. 

Oklahoma. 

The  city  of  Shawnee.  Okla.,  has  taken 
steps  toward  advertising  for  bids  for  the  con- 
struction of  about  40  blocks  of  new  sewer. 
The  sewers  will  be  constructed  in  various 
parts  of  the  city  where  residents  have  peti- 
tioned   the    city    council    to    construct    sewers. 

City  Engineer  T.  C.  Hughes  of  Tulsa,  Okla., 
has  presented  plans,  estimates  of  cost  and  final 
estimates  for  the  sanitary  main  sewer  from 
the  east  side  of  Tulsa  to  the  city  commission- 
ers. The  estimated  cost  is  $20,098.  Bids  for 
this  work  will  shortly  be  advertised  for. 

Oregon. 

^Bids  will  be  received  until  7 :30  p.  m., 
June  7,  by  City  Council,  Pendleton,  Ore.,  for 
the  furnishing  of  necessary  labor  and  material 
for  the  construction  of  an  extension  to  the 
sewer  system.  Plans  and  specifications  were 
prepared  by  Geary  Kimbrell,  City  Surveyor. 
Thomas-  Fitzgerald  is  City  Recorder. 

Pennsylvania. 

^Bids  will  be  received  until  4  p.  m.,  June  1, 
by  Engineer  Dale  Borough,  30G  Suppes  Bldg., 
Johnston,  Pa.,  for  the  construction  of  sewers 
in  the  borough  of  Dale  as  follows:  McMil- 
lan St.,  590  ft.  12  in.  line ;  Unnamed  alley,  320 
ft.,  10  in.  line;  Deckman  alley,  180  ft.,  12-in. 
line;  .Adleman  alley,  150  ft.  8-in.  line.  There 
will  be  required  approximately  728  ft.  of  12-in. 
terra-cotta  sewer  pipe ;  twenty-one  12  by  6 
in.  terra  cotta  Y  branches;  five  12  by  6-in. 
terra  cotta  T  branches;  312  ft.  of  10-in.  terra 
cotta  sewer  pipe ;  eight  10  by  6-in.  Y  branches ; 
one  10  by  8-in.  Y  branch ;  one  10  by  8-in.  T 
branch;  156  ft.  of  8-in.  terra  cotta  pipe;  five 
8  by  6-in.  Y  branches ;  two  manholes ;  three 
inspection  holes,  and  35"  cu.  yds.  of  excava- 
tion in  trench  2  ft.  wide.  All  as  per  plans  and 
specifications  on  file  with  the  Borough  Engi- 
neer. 

•J«Bids  will  be  received  until  8  p.  ni.,  June 
14.  by  Secretary  Westchester.  Pa.,  for  the  con- 
struction of  outfall  sewers  and  disposal  plants. 
Plans  and  specifications  are  on  file  at  the  office 
lit  the  Borough  Engineer  and  at  the  office  of 
A.  F.  Damon,  Jr.,  Engineer,  P.  O.  Bldg., 
Darby,   Pa. 

®Moses  Griffith  has  been  awarded  a  con- 
tract in  Hudson.  Pa.,  for  the  building  of 
the  sewer  from  the  new  silk  mill  on  Oak  St, 
to  the  creek  for  $2,354. 

The  Ben  .Avon  Heights  Sewer  Co.,  has  been 
incorporated  at  Pittsburg,  Pa.,  with  a  capital 
stock  of  $5,000.  The  incorporators  are  W.  P. 
and  J.  D.  Eraser,  Ben  .Avon  and  L.  W.  Monte- 
verde  of   Pittsburg. 

The  Tamaqua,  Pa.,  Council  has  decided  to 
hold  a  special  election  on  June  20  to  decide 
whether  or  not  a  bond  issue  of  $12,.500  shall 
be   floated    for   sewer   construction. 


4*  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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The  Borough  Cnnncil  of  Dormant,  Pa.,  has 
authorized  the  sewering  of  30  acres  of  laud 
known  as  Fleming  Place,  in  the  lUth  ward, 
Pittsburg,  and  the  Anderson  farm,  a  similar 
sized  plot  of  ground  in  Durmont  borough. 

Texas. 

The  town  of  West.  Tex.,  contemplates  the 
installation  of  a  sewerage  system  at  an  esti- 
mated cost  of  $12,0iiu.  A  bond  issue  will  be 
necessary  to  provide  the  money  for  the  sys- 
tem. 

The  City  Councd  of  Victoria,  Tex.,  has 
made  provisions  for  the  construction  of  the 
first  storm  sewer  in  the  city,  wdiich  w'ill  extend 
two  blocks  west  on  Power  Ave.,  from  Bridge 
St.,  and  three  blocks  south  on  JNIoody  St., 
from  Power  Ave.  The  estimated  cost  of  the 
work,  exclusive  of  tlie  pipe,  which  will  be 
24-in.  in  diameter,  is  $1,000, 

Washington. 

®The  City  Council  of  Centralia,  Wash.,  has 
let  the  contract  for  extensive  trunk  sewerage 
to  F.  A.  Keasel  of  Centralia. 

®The  City  Council  of  Ritzville,  Wash.,  has 
let  the  contract  for  the  construction  of  a 
sewer  on  College  hill  to  J.  J.  Royce  for 
$5,950. 

The  City  Commissioners  of  Spokane,  Wash., 
on  May  18  received  the  following  bids  for 
the  construction  of  a  sewer  on  Havermale  St., 
from  Washington  to  Howard :  Archer  & 
Madison.  $7,89.5;  Lang  &  Smith,  $5,660;  R.  B. 
DeCamp,  $0,280;  J.  C.  Broad,  $.j,76o,  and  Rob- 
inson &  Foster,  $5,598. 

The  Board  of  Public  Works,  of  Seattle, 
Wash.,  on  May  19  received  bids  for  the  con- 
struction of  the  interbay  section  of  the  north 
trunk  sewer  from  F.  McLellan,  Stirratt  & 
Goetz  and  the  Erickson  Construction  Co.,  and 
the  Colson  Construction  Co.  Fred  S.  Stimson 
and  C.  R.  Collins,  under  the  name  of  the  Col- 
son Construction  Co.,  at  $9"25,000  submitted 
the  lowest  bid  on  the  work,  and  will  prob- 
ably be  awarded  the  contract.  This  contract 
is  for  the  last  end  of  the  north  trunk  sewer, 
which  will  have  its  outlet  under  Fort  Lawton, 
and  will  call  for  a  12-ft.  sewer,  running  from 
Ross  Station  to  the  outlet,  to  be  circular 
in  form,  and  to  be  built  of  brick  and  concrete. 

WestVirginia. 

4«Bids  will  be  received  until  1  p.  m.,  June 
10  by  Board  of  Commissioners.  City  of  Hunt- 
ington, W.  Va.,  for  the  following  lateral  sew- 
ers: 15-in.  tile  sewer  in  21st  St.  from  alley 
between  8th  and  9th  Aves.  to  alley  between  iith 
and  10th  Aves.;  12-in.  tile  sewer  in  the  alley 
between  9th  and  10th  .Xves.  from  20th  to  21st 
Sts. ;  12-in  tile  sewer  in  the  alley  between 
Rockwood  and  Dalton  .Aves.  from  19th  to  20th 
Sts.;  18-in.  tile  sewer  in  2nd  Ave.  from  11th 
to    13th    Sts.;    12-in.    tile    sewer    in    Railroad 


Ave.  from  iJtli  to  13th  Sis.  Which  plans 
and  speciliciiions  are  on  file  in  the  city  engi- 
neer's otiice.  .\  certified  check  of  $.500  made 
payable  to  the  city  treasurer  must  accompany 
each  bid.  J(.lni  Coon  is  commissioner  of 
streets.     A.   I'.,   .\laupin  is  city  engineer. 

Wisconsin. 

•{•Bids  tvill  be  received  until  7:30  p.  m., 
June  5  by  T.  11.  Olsen,  Village  Clerk  R.  R.  8, 
Sta.  E,  East  Milwaukee,  Wis.,  for  furnishing 
tnc  necessary  labor  and  material  for  construct- 
ing a  section  of  sewer  in  Columbia,  from  Pros- 
pect PI.  to  .Maryland  Ave.;  in  Farwell  PI. 
from  Columl)i;i  PI.  to  Mineral  Spring  road, 
and  in  Maryland  Ave.  from  Columbia  PI.  to 
Mineral  Spring  road.  Approximate  quanti- 
ties :  095  lin.  ft.  of  36-in.,  2-ring  brick  sewer ; 
1,330  lin.  ft.  of  30-in.,  2-ring  brick  sewer;  to 
include  78  lin.  ft.  of  18-in.  pipe  laterals;  108  ft. 
of  15-in.  pipe  laterals;  19  manholes;  13  catch- 
basins  and  the  necessary  connections  as  shown 
on  the  plan.  Bidders  will  state  a  price  per 
lineal  foot  for  each  size  of  the  brick  sewer, 
which  is  to  include  all  manholes  and  catch 
basins  complete,  and  all  the  laterals,  pipe  sew- 
ers and  connections  as  shown  on  the  plan 
Work  to  be  completed  within  90  days  froin 
the  date  of  the  award  of  the  contract.  Each 
bidder  must  accompany  his  bid  with  the  sum 
of  $2,000  in  money  or  a  duly  certified  bond  or 
check,  payalile  to  the  treasurer  of  the  village 
of  East  Milwaukee. 

^Bids  will  be  received  until  7  :,30  p.  m., 
June  5,  by  T.  B.  Olsen.  Village  Clerk,  East 
Milwaukee,  Wis.,  R.R.  8,  Sta.  E.,  East  Mil- 
waukee, Wis.,  for  furnishing  the  necessary 
labor  and  material  for  the  construction  of  a 
section  of  sewer  in  Prospect  Place,  from 
Olive  St.  to  Cottage  Ave.,  and  in  Olive  St. 
from  Prospect  Place  to  Farwell  Place.  .Ap- 
proximate quantities:  1,075  lineal  feet  of 
30-in.,  2-ring  brick  sewer ;  to  include  132  lin. 
ft.  of  18-in.  pipe  laterals,  55  lin.  ft.  of  18-in. 
pipe  laterals;  12  manholes;  8  catch  basins  and 
the  necessary  connections  as  shown  on  the 
plan.  Bidders  will  state  a  price  per  lineal 
foot  for  each  size  of  the  brick  sewer,  which 
is  to  include  all  manholes  and  catch  basins 
complete,  and  all  the  laterals,  pipe  sewers  and 
connections  as  shown  on  the  plan.  Work  to 
be  completed  w'ithin  60  days  from  the  date 
of  the  award  of  the  contract.  Each  bidder 
must  accompany  his  bid  with  the  sum  of 
$1,000  in  money,  or  a  duly  certified  liank 
check,  payable  to  the  treasurer  of  the  village 
of  East  Milwaukee. 

•J«Bids  will  be  received  until  7  :.30  p.  m., 
June  5,  by  Theodore  B.  Olsen,  Clerk  of  the 
Village  of  East  Milwaukee,  Wis.,  R.  R.  8,  Sta. 
E,  East  Milwaukee,  Wis.,  for  furnishing  the 
necessary  labor  and  materials  for  the  con- 
.'ttruction  of  the  following  described  sew- 
ers:    A   15-in.  pipe  sewer  in  Jarvis   St.,  from 


Richland  .\ve.  to  Whitelish  Bay  .Ave.;  an  18- 
in.  pipe  sewer  in  Downer  Ave.  from  Olive  St, 
to  Clarion  .St. ;  a  15-in.  pipe  sewer  in  Marion 
.St.  from  Dow-ner  .Ave.  to  Whitefish  Bay  .Ave. ; 
an  18-in.  pipe  sewer  in  Marion  .St.  from 
Downer  .Ave.  to  Stowell  PI. ;  a  15-in.  pipe 
sewer  in  Stowell  PI  from  Marion  St.  to  Cot- 
tage .Ave. ;  a  2-in.  pipe  sewer  in  Cottage  Ave. 
from  Stowell  PI.  to  Whitefish  Bay  .Ave.; 
an  18-in.  pipe  sewer  in  Cottage  Ave.  from 
Prospect  Pi.  to  Farwell  PI;  a  15-in.  pipe 
sewer  in  Cottage  .Ave.  from  P'arwell  PI.  to 
Maryland  Ave..  .Approximate  Quantities: 
957  lin.  ft.  of  15-in.  pipe  sewer;  1,507  lin.  ft, 
of  18-in.  pipe  sewer.  To  include  22  manholes, 
and  12  catch  basins  complete.  Work  to  be 
completed  within  60  days  from  the  date  of  the 
award    of    the    contract. 

The  following  liids  were  received  by  the 
Board  of  Public  Works  of  Antigo,  Wis.,  on 
May  17  for  the  construction  of  the  sewage  dis- 
posal plant  and  intercepting  sewer  designed 
by  Consulting  Engineer  W.  H.  Kirchoffer 
of  Madison,  Wis. :  Intercepting  Sewer,  James 
McCabe,  Fond  du  Lac,  $18,7)9;  W.  H.  Fisher, 
$22,487 ;  Robert  Nelson,  Racine,  $19,802 ;  Wal- 
ter Blake,  .Appleton,  $25,817;  John  Stiefler, 
Wichita,  Kan.,  $19,465;  Mulholland,  King  & 
Co.,  Kaukauna.  $21,269;  F.  C.  Robinson  &  Co., 
$21, .500;  John  Brogan,  Green  Bay,  $19,888;  .A. 
Harding  Co.,  Racine,  $24,000,  and  William 
Moran  of  Joliet.  111.,  $19,987.  For  Disposal 
Plant:  W.  H.  Fisher,  $22,285;  Walter  Blake, 
$22,130;  John  Steifler,  $18,900;  F.  C.  Robin- 
son, $30,000;  John  Brogan,  $19,945;  A.  Hard- 
ing Co..  $22.6.50,  and  William  Moran  Co., 
$19,987. 

Canada. 

The  t.ixpayers  of  Victoria,  B.  C.,  have  voted 
the  issuance  of  bonds  to  the  amount  of  $300,- 
000    for   extending   the    sewer    system. 

The  Board  of  Control  of  Montreal,  Que., 
has  authorized  the  following  expenditures  for 
sewer  and  water  mains  during  the  year:  Wa- 
ter service,  $164,270  for  water  mains  on  such 
streets  as  are  to  be  paved;  $110,809  for  new 
mains  in  the  older  city  wards;  $211,000  for  a 
r2,000,000-gal.  steam  pump,  to  be  installed  in 
readiness  for  service  when  the  aqueduct  en- 
largement works  have  been  completed.  New- 
sewers,  $174,000  on  trunk  sewers  in  the  old 
wards ;  $283,400  for  a  new  main  sewer  for 
the  northeastern  section  of  the  city,  passing 
through  St.  Denis,  Rosemount,  and  Longue 
Pointe  wards  to  the  river;  $75,000  as  the  city's 
share  of  the  cost  of  diverting  the  sewer  from 
Elgin  basin  to  the  Craig  St.  main ;  $25,000 
for  sewage  farm  improvements  in  St.  Denis 
ward ;  $25,00i1  for  improvements  at  Craig  St. 
pimiping  station;  and  $36,500  for  sewers  in 
the  new  wards.  The  programme  of  public 
works  for  this  season  stands  as  follows  :  Per- 
manent pavements,  $1,000,000  ;  sidewalks.  $50<t,- 
000.  and  sewers  and  watermains,  $1,293,883. 


BUILDINGS.  DOCKS,   DREDGING.   SUPPLIES.  ETC. 


California. 

^City  Council  of  Pasadena,  Cal.,  is  re- 
ported to  be  calling  for  bids  until  10:30  a. 
ni.,  June  6,  for  one  turbo-generating  unit 
Terrill  regulator  and  exciter  and  a  condenser, 
pumps  and  applianns,  for  the  Municipal 
Lighting  Plant. 

Cuba. 

©Michael  J.  Dady,  350  Fulton  St.,  Brooklyn, 
N.  Y.,  is  reported  to  have  been  awarded  the 
contract  by  the  Cuban  Ports  Improvement 
Syndicate,  Havana,  for  dredging  at  Havana, 
Cienfuegas,  Santiago  and  other  Cuban  ports. 
The  contract  is  reported  to  amount  to  about 
$7,000,000. 

District  of  Columbia. 

•{•Bids  will  be  received  until  10:30  a.  m., 
June  22,  by  Capt.  F.  C.  Boggs,  General  Pur- 
chasing Officer,  Isthmian  Canal  Commission, 
Washington,  D.  C,  for  the  furnishing  under 
Canal  Circular  634  of  cargo  handling  and 
locomotive  cranes,  gasoline  engine-driven  pas- 

•{•  indicates 


senger  car,  rock  skips,  chaplets,  electric  cable 
and  cable  terminals. 

^Bids  will  be  received  until  2  p.  m.,  June 
5,  by  Commissioners  of  the  District  of  Colum- 
bia,' Washington,  D.  C,  for  furnishing  and 
installing,  complete,  in  the  McKinley  Manual 
Training  School,  this  city,  one  double  beam 
hand  power  geared  traveling  crane  with  a 
capacity  of  4,000  pounds.  Cnno  II.  Rudolph 
is  one  of   the  commissioners. 

Georgia. 

•{•Bids  will  be  received  until  11:45  a.  m., 
June  14,  by  Constructing  Quartermaster,  Fort 
Screven,  Ga.,  for  the  construction,  including 
plumbing,  lie;iting,  electric  wiring  and  fixtures, 
of  one  additional  hospital  ward. 

•{•Bids  will  be  received  until  noon,  June  16, 
bv  D.  C.  Kingman.  Col.  U.  S.  Engineers,  Sa- 
vannah, Ga.,  for  dredging  in  the  harbor  at 
Savannah,  Ga. 

Illinois. 

^Bids    will    be    received    until    7 :30    p.    m., 

work  now  open  for  bids.     ®  indicates  a  contract 


June  5,  by  Board  of  School  Inspectors,  Dis- 
trict 86,  Joliet,  111.,  for  the  erection  of  a  school 
building  at  Forest  Park  accordin.g  to  plans  and 
specifications  on  file  at  the  office  of  J.  H. 
Barnes,  .Architect.  J.  F.  Skeel  is  Clerk  of 
the  Board. 

^Bids  will  be  received  until  3  p.  m.,  June 
7,  by  C.  E.  Gillaspic,  Township  Trustee,  of 
Posey  Township,  at  Staunton,  111.,  for  the 
construction  of  two-story  brick  school  house 
in    Staunton. 

•{•Bids  will  be  received  until  11  a.  m.,  June 
16,  bv  Lieut. -Col.  Thomas  Cruse.  Chief  Quar- 
termaster, 556  Federal  Eldg.,  Chicago,  111.,  for 
furnishing  and  installing  a  central  heating  and 
power  plant  at  Fort  Sheridan,  111. 

•{•Bids  are  asked  by  L.  E.  McGann,  Com- 
missioner Public  Works,  Chicago,  111.,  until 
11  a.  m.  June  5,  for  furnishing  labor  and  ma- 
terial for  building  three  pile  platforms  ui 
Lake  Michigan  and  making  borings  to  bed 
rock.  Platforms  are  to  be  made  of  four  pilc,» 
w-ith  suitable  caps  and  timlier  platform.;  12  ft. 

let  recently. 
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by  12  ft.  in  area.  The  four  borings  arc  lo- 
cated as  follows:  One  in  Lake  Michigan  at 
Carter  H.  Harrison  Crib,  one  in  Lake  Mich- 
igan at  Two  Mile  Crip,  one  at  the  U.  S.  Gov- 
ernment breakwater,  anil  one  on  premises  of 
the  Chicago  .Vv.  Pumping  Station.  Borings 
shall  be  such  as  to  permit  of  examination  of 
all  materials  encountered  to  bed  rock.  Cash 
or  certilied  check  for  $"2oO  must  accompany  all 
bids. 

•J»Bids  will  be  received  by  William  Carroll, 
City  Electrician,  Chicago,  ill.,  until  11  a.  m., 
Juiie  ."i,  for  furnishing  the  Department  of 
Electricity  with  appro.\imately  20,000  lin.  ft. 
of  Ko.  if.  B.  &  L.  G.,  rubber  coated  lead  en- 
cased electric  light  cable. 

Indiana. 

•{•Bids  will  be  received  until  2  p.  ni.,  June 
10,  by  George  M.  Sbeidler,  Township  Trustee 
of  Marion  township,  in  Decatur  County,  at 
Millhousen,  Ind,,  for  the  construction  of  a 
one-story  brick  school  house  in  Marion 
township. 

^•Bids  will  be  received  until  10  a.  m.,  June 
12.  by  S.  .\.  Richardson,  Trustee,  .Advisory 
Board,  Hensley  Township,  Johnson  County, 
at  Franklin.  Ind.,  for  the  erection  of  a  school 
house   in    Hensley   Township. 

^Bids  will  be  received  until  June  6  by 
Boanl  of  Trustees,  Indiana  Sailors'  Orphans' 
Home,  Rushville,  Ind.,  for  metal  ceilings  on 
several  rooms.     P.  P.  Stult  is  Superintendent. 

•{•Bids  will  be  received  until  10  a.  m.,  July 
.5,  by  Board  of  Bartholomew-  County  Commis- 
sioners, Columbus,  Ind..  for  the  construction 
of  improvements  to  the  county  jail.  P.  J. 
Satcr  is  County  .Auditor. 

•{•Bids  will  be  received  until  June  5  by 
Board  of  Decatur  County  Commissioners, 
Greensburg,  Ind.,  for  the  repair  of  retaining 
wall.     F.   E.   Ryan   is   County   .Auditor. 

•{•Bids  will  be  received  until  9  a.  m.,  June  P. 
bv  John  Burkhart,  School  Trustee  of  Sugar 
Creek  Township  of  Hancock  County,  for  the 
installation  of  heating  and  ventilating  sys- 
tem in  two-story  brick  school  building  in 
Xew    Palestine. 

Iowa. 

^•Bids  will  be  received  until  10  a.  m.,  June 
10,  by  City  Clerk,  Sioux  City,  la.,  for  fur- 
nishing six  drinking  fountains  for  man 
equipped  with  sanitary  cup.  G.  B.  Healy  is 
Supt.  of   Parks  and   Public  Property. 

•{•Bids  will  be  received  by  City  of  Oska- 
loosa,  la.,  until  June  8,  for  the  construction 
of  a  city  hall,  for  which  plans  and  specifica- 
tions are  now  on  file  with  T.  H.  Carlin,  City 
Clerk. 

Kansas. 

Bids  were  opened  May  18  by  the  L'.  S. 
Treasury  Department  for  the  construction  of 
public  buildmg  at  Coffeyville.  Kan.  The  bidders 
and  the  kind"  of  stone  bid  upon  were  as  fol- 
lows:  Hiram  Lloyd  Building  &  Construction 
Co..  St,  Louis,  limestone  $-58,243,  sandstone 
$■58.92-5 ;  King  Lumber  Co..  Charlottesville,  Va., 
$64,8-50  and  $66,000:  Barnes  Bros.,  Logansport, 
Ind.,  $03,000  and  $64,300;  Deiter  &  Wentzel 
Construction  Co..  Joplin,  Mo.,  $-58,090  and 
S59.49G ;  Latimer  &  Berney.  Kansas  City.  Mo., 
limestone  $57,768:  H.  N.  Green,  Kansas  City, 
Mo,  limestone,  $54,469:  the  Connor  Bros.  Co., 
Lowell,  Mass.,  limestone,  $63,300. 

Louisiana. 

•{•Bids  will  be  received  separately  or  com- 
bined until  noon,  Julv  6,  by  Police  Jury, 
Evangeline  Parish,  ViUe  Platte,  La.,  for  the 
construction  of  a  court  house  and  jail  build- 
ings at  Ville  Platte,  La.  Plans  are  on  file  at 
the  office  of  Emile  Weil,  .Architect,  1312  Whit- 
nev  Central  BIdg.,  New  Orleans,  La.,  or  at  the 
office  of  H.  E.  Currie,  Clerk  of  the  Police 
Jurv. 

4>Bids  will  be  received  until  11  a.  m.,  June 
7,  bv  Lieut.-Col.  Lansing  H.  Beach,  U.  S. 
Engineer,  Custom  House,  New  Orleans,  La., 
for  furnishing  willows  at  South  or  South- 
west Pass,  >iississippi  River. 
Maryland. 

.{•Bids  will  be  received  until  1  p.  m.,  June 
26,  by  Col.  Thomas  L.  Casey,  U.  S.  Eugmeer, 
309    'Custom     House,     Baltimore,     Md.,     for 


dredging  in  Rockliall,  (Jucenstowu,  Claiborne 
;ind  Cambridge  Harlmrs  and  Susquehanna 
Che.'iler,  Choptank,  Warwick,  Pocomoke,  L;i 
Trappe,  Wicomico  and  Manukin  Rivers  and 
Tyaskin  Creek,  Md. :  Nanticoke  River,  Del. 
and   Mil.,  and   Broad  Creek  River,   Del, 

Massachusetts. 

•{•Bids  will  be  received  until  noon,  June  "23, 
by  Frederic  V.  .Abbot,  Col.,  U.  S.  Engineers, 
Boston,  Mass.,  for  rock  excavation  in  Glou- 
cester  Harbor,   Mass. 

•{•Bids  will  be  received  by  Col.  Frederick 
\'.  .\bbot,  U.  S.  Engineer,  Boston,  Mass.,  for 
the  dredging  in  Weymouth  Back  River,  Mass. 

^•Bids  will  be  received  until  noon,  June  25, 
hy  Col.  Frederick  V.  .Abbot.  V.  S.  Engineci, 
Boston,  Mass.,  for  rock  excavation  in  Boston 
Harbor.  Official  advertisement  will  be  found 
elsewhere  in  this  issue. 

Michigan. 

®The  Asphalt  Paving  &  Block  Co.  of  To- 
ledo, O.,  has  awarded  Eric  .\nderson.  Han- 
cock, the  contract  for  rebuidlin.g  its  new  dock 
at  Grosse  Point.  Mr.  .Anderson  is  now  engaged 
in  building  a  sand  conveyor  for  this  company 
at  Point  Mills  and  expects  to  have  the  work 
complete  in  a   few   weeks. 

^•Bids  will  be  received  until  11  a.  m,,  June 

8,  bv  Capt.  T.  A.  Baldwin,  Jr.,  Quartermaster, 
Fort  Wayne.  Detroit,  Mich.,  for  the  installa- 
tion of  new  steam  heating  apparatus  in  four 
barrack    buildings   at   that    post. 

^•Hids  will  be  received  until  June  0  Iiv  Col. 
C.     McD.    Townsend.    U.    S.    Engineer,    Jone 
Bldg.,    Detroit,    Mich.,     for    dredging    Black 
River  at  Port  Huron,  Mich. 
Minnesota. 

•{•Bids  will  be  received  until  2  p.  m.,  June 
19,  by  Maj.  Francis  R.  Shunk,  U.  S.  Engineer, 
St.  Paul,  Minn.,  for  construction  of  canal 
between  Lake  Winnibigoshish  and  Leech 
Lake  headwaters  of  Mississippi  River. 
Missouri. 

•{•Bids  will  be  received  until  1  p.  m.,  June  3, 
by  Board  of  Managers.  Missouri  State  Sana- 
torium, Mt.  Vernon,  Mo.,  for  furnishing  and 
installing  a  175-h.  p.  water  and  fire  tubular 
boiler,  additional  apparatus  and  pipe  work  in 
power' house;  also  for  pipe  covering  in  power 
house  and  tunnels  of  said  institution.  Plans 
and  specifications  are  on  file  at  the  office  of 
Dt.  E.  W.  Schauffler,  President  Board  of 
Managers,  317  Argvle  Bldg..  Kansas  City, 
Mo.,  and  of  H.  H.  Hohenschild,  309  Navarre 
Bldg.,  St.  Louis,  Mo.  W.  L.  Gupton  is  Secy, 
of   the    Board. 

Montana. 

•{•Bids  will  be  received  until  June  7  by 
Lieut.  W.  W.  Winter,  Quartermaster,  Fort 
jNIissoula,  Mont.,  for  furnishing  door  and 
window   screens. 

New  Hampshire. 

•{•Bids  will  be  received  until  noon.  June  17, 
bv  Lieut.-Col.  W.  E.  Craighill,  U.  S.  Engineer. 
-537  Congress  St.,  Portland,  Me.,  for  the 
dredging  of  Exeter  River,  N.  H. 

New  Jersey. 

•{•Bids  will  be  received  until  8  ;30  p.  m., 
June  5,  by  Board  of  Education,  Hobokcn, 
"N.  J.,  for  the  furniture,  equipment,  etc.,  for 
the  new  High  School  Building  according  to 
plans  and  specifications  drawn  by  John  T. 
Rowland,  Jr.,  .Architect.  William  A.  Kerr  is 
secretary    of    the    board. 

New  York. 

•{•Bids  will  be  received  until  10  a.  m.,  June 

9,  by  I.  W.  Littcll,  Chief  Quartermaster,  Gov- 
ernors Island,  N.  Y.,  for  dredging,  construc- 
tion of  a  ferry  slip,  ferry  bridge,  steel  gallows 
frame   and   bridge  handling  machinery. 

®Steacv-Schmidt  Mfg.  Co.,  York,  Pa.,  has 
been  awarded  the  contract  bv  Commanding 
Officer.  Torpedo  Depot,  Fort  Totten,  N.  Y., 
for  furnishing  1,840  compound  plugs  with 
brass  fuse  cans,  280  extra  fuse  cans,  2,000 
extra  split  bins,  70  gross  set  screws,  100  lbs. 
friction  bushings,  125  lbs.  gland  washers,  200 
gland  nuts,  2,000  ft.  steel  glands  and  280  con- 
necting nuts.     Bids  were  opened  May  8. 


North  Carolina. 

^•Bids  will  lie  received  until  noon,  June 
30,  by  Capt.  E.  I.  Brown,  U.  S.  Engineer, 
Wilmington,  N.  C,  for  constructing  complete 
two  wooden  hull,  one-propelling,  15  in.  hydrau- 
lic iiipe  line  dredges  Neuse  and  Port  .Arthur. 
Official  advertisement  will  be  found  elsewhere 
in  this  issue. 

Ohio. 

^Bids  will  be  received  until  2  p.  m.,  June 
2.3,  by^  Maj.  H.  Jervey,  U.  S.  F.ngineer,  Cin- 
cinnati, O.,  for  the  construction  and  delivering 
the  steel  or  steel  and  iron  hull  sternwheel  tow- 
boats   Miami,   Guyandot  and   Scioto. 

4"Bids  will  be  received  until  noon,  June  8, 
by  Director  of  Public  Service,  Cincinnati,  O., 
for  furnishing  the  necessary  labor  and  mate- 
rial for  removal  and  replacing  and  rewiring 
of  tile  on  tower  of  the  City  Hall.  J.  J.  Wen- 
ncr  is  Clerk. 

^Bids  will  be  received  until  noon,  June  8, 
by  Board  of  City  Hall  Commissioners,  Cleve- 
land, O.,  for  furnishing  and  setting  in  place 
cast  iron  braces  for  steel  castings  for  the 
new  City  Hall.  J.  Milton  Dyer,  825  Cuyahoga 
Bldg.,  is  architect. 

®The  Westlake  Construction  Co.,  St.  Louis, 
I\lo.,  has  been  awarded  the  contract  at  $1,648,- 
747  for  constructing  the  18  buildings  for  the 
new  general  city  hospital  of  Cincinnati,  to  be 
erected   on    Burnet   .Ave.,    .Avondale. 

Oregon. 

•{•Bids  will  be  received  until  4  p.  m.,  June 
1-5,  by  Fire  Committee  of  the  Executive 
Board,  Portland.  Ore.,  at  the  office  of  the 
City  -Auditor,  for  the  furnishing  of  two  1-ton 
auto  trucks  with  solid  tires. 

Pennsylvania. 

^Bids  will  be  received  until  noon,  June  24, 
b)-  Maj.  Herbert  Deakyme,  U.  S.  Engineer, 
815  Witherspoon  Bldg.,  Philadelphia,  Pa.,  for 
dredging  in  Delaware  River  on  Tinicum  and 
New  Castle  Ranges. 

^•Bids  will  be  received  until  10  a.  m.,  June 

19,  by  Commanding  Officer,  Frankford  .Ar- 
senal, Philadelphia,  Pa.,  for  constructing  one 
1-story  brick  and  steel  building  2-58  ft.  lOVa 
in.  long  and  58  ft.  6%  in.  wide  for  artillery 
ammunition  assembling  shop,  and  one  1-story 
briek  and  steel  building  86  ft.  5%  in.  long 
and  42  ft.  10%  in.  wide,  for  scrap  storehouse, 
at   Frankford   Arsenal. 

•{•Bids  will  be  received  until  June  5  by 
Commanding  Officer,  Frankford  .Arsenal.  Phil- 
adelphia, Pa.,  for  furnishing  and  installing  a 
1-ton  electric  traveling  crane  in  the  scrap 
storehouse  at  Frankford  .Arsenal,  Philadel- 
phia,   Pa. 

®The  contract  for  the  Grand  Lodge  Hall, 
the  central  building  in  the  group  comprising 
the  Masonic  Hoiue,  at  Elizabethtown,  Pa., 
has  been  awarded  to  John  R.  Wiggins  &  Co., 
Philadelphia,  Pa.  It  is  understood  that  the 
building  w^ill  cost  between  $375,000  and  $-500,- 
000.  Work  on  the  structure  will  be  started 
very   soon. 

Rhode  Island. 

•{•Bids  will  be  received  until  2  p.  m.,  June 

20,  by  Col.  F.  V.  Abbot,  U.  S.  Engineer,  New- 
port, R.  I.,  for  dredging  in  Providence  River 
and   Harbor.   R.  I. 

^Bids  will  be  received  until  2  p.  m.,  June  9, 
by  Col.  F.  V.  .Abbot,  U.  S.  engineer,  Newport. 
R.  I.,  for  the  construction  of  breakwater  at 
Point   Judith,   R.  I. 

•{•Bids  are  asked  until  2  p.  m.,  June  9.  by 
Cnl.  Frederic  V.  Abbot,  U.  S.  Engineer,  New- 
port, R.  I.,  for  constructing  westerly  shore 
arm  breakwater  at  Point  Judith,  R,  I.  The 
westerly  shore  arm  of  the  Point  Judith  break- 
water will  commence  at  the  end  of  the  westerly 
jcttv  protecting  the  entrance  to  Point  Judith 
Pond  at  a  point  about  two  miles  northwesterly 
from  the  Point  Judith  Rhode  Island  Light 
House  and  will  extend  in  a  southwesterly  di- 
rection for  a  distance  of  about  940  ft.;  thence 
in  a  general  direction  about  south  by  east  2.620 
ft.  It  is  divided  into  three  sections  of  about 
equal  volume.  Section  I  will  extend  to  Sta- 
tion 13-f68  on  the  breakwater,  section  11  will 
be  1103  ft.  long  and  extend  to  station  24-i-il, 


<{•  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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and  section  III  will  be  1,089  ft.  long  and  ex- 
tend to  the  southerly  end  of  the  breakwater. 
About  $193,500  is  available  at  the  present 
time.  The  cross  section  of  940  ft.  of  the 
shore  end  of  the  breakwater,  all  of  which  is 
within  section  I,  will  be  as  follows:  Height 
of  top  above  mean  low  water,  8  ft.,  width  of 
top,  8  ft.,  with  slopes  of  1  on  1  on  the  east- 
erly side  and  1  on  l'  on  the  westerly  side.  The 
core  of  this  part  of  the  breakwater  is  that 
portion  which  is  8  ft.  or  more  inside  of  the 
finished  slopes.  The  cross-section  of  the  por- 
tion of  the  breakwater  south  of  the  angle  at 
station  94-40  is :  height  of  top  above  mean 
low  water,  10  ft. ;  width  at  top,  15  ft.,  with 
slopes  of  1  on  1  on  the  easterly  side  and  1  on 
2  on  the  westerly  side.  The  core  of  all  this 
portion  is  that  part  that  is  10  ft.  or  more  inside 
of  the  finished  slopes.  The  core  will  be  formed 
of  quarry  run  of  stone.  The  facing  or  cover- 
ing for  the  easterly  slope  must  be  of  stones 
weighing  at  least  1.5  tons  with  an  average 
weight  of  not  less  than  ■'  tons,  except  that 
occasional  smaller  stones  may  be  used  where 
necessary  to  fill  up  openings  and  give  a  firm 
liearing  for  the  larger  stone.  Stones  for  sur- 
facing the  top  and  westerly  slope  must  weigh 
at  least  3  tons  each  with  an  average  weight 
of  not  less  than  4.5  tons  except  that  occa- 
sional smaller  stones  may  be  used  as  stated  for 
the  easterly  slope.  The  interstices  lictvveen 
the  larger  facing  stones  must  be  filled  above 
low  water  level,  as  far  as  practicable,  with 
small  stones  similar  to  these  used  in  the  core. 
The  facing  stones  must  be  put  in  position  with 
care  (not  merely  dropped  in  place),  and  as  may 
be  directed,  and  the  exterior  surfaces  below 
the  plane  of  mean  low-  water  made  reasonably 
even  and  as  near  specified  slope  as  reasonably 
practicable. 

South  Carolina. 

^•Bids  will  lie  received  until  :.'  p.  m.,  June 
1.3.  by  architects,  U.  S.  Inniiigration  Station. 
Charleston.  S.  C.  for  the  construction,  re- 
speclively.  of  a  wharf  and  station  buildings 
in  the  city  of  Charleston.  S.  C.  Walker  & 
Burden,  42  Broad   St.,  are  architects. 

South  Dakota. 

•J"Bids  will  lie  receiveil  until  li>  a.  ni.,  June 
12,  (time  extended  from  May  22)  by  Board 
of  County  Commissioners.  Belle  Fourche,  S. 
Dak.,  for  the  construction  of  a  court  house. 
D.  C.  Barr  is  County  Auditor.  The  structure 
will  be  of  brick.  2  story,  and  trimmed  with 
sandstone.  The  cost  of  the  work  is  estimated 
at  $35,000.     C.   A.    Randall   is  architect. 

Tennessee. 

4«Bids  will  be  received  until  noon,  June  12. 
by  Capt.  Clarke  S.  Smith.  U.  S.  Engineer, 
Memphis,  Tenn.,  for  furnishing  411.000  tons 
of  rip-rap  stone  for  the  first  ;nul  second  dis- 
tricts of  the  Mississippi  River. 

Texas. 

•J-Bids  will  be  received  until  June  3  by 
Board  of  Trustees.  Independent  School  Dis- 
trict, Garrison,  Texas,  for  the  construction 
of  a  2-story,  8-room  school  building  of  brick 
for  the  district.  Plans  and  specifications  are 
on  file  at  the  office  of  the  First  State  Bank. 
Garrison,  Texas.  C.  R.  I.angston  is  Treasurer 
of  the   Board. 

4*Bids  will  be  received  until  11  a.  m..  June 
(i.  by  P.  W.  Guiney,  constructing  quartermas- 
ter. Fort  Sam  Houston.  Texas,  for  the  plumb- 
ing, hot  water  heating  and  electric  lighting 
in  one  company  liarrack,  one  band  barrack 
and   one  company  and   band   mess  building. 

•J"Bids  will  be  received  until  noon,  Mav  25, 
by  Maj.  G.  P.  Howell.  U.  S.  engineer,  Gal- 
veston. Texas,  for  dredging  Texas  City  Chan- 
nel. Te.xas. 

Virginia. 

•f'Bids  will  be  received  until  11  a.  m,.  June 
17.  by  R.  C.  Hollyday,  Chief  of  P.ureau  of 
Yards  &  Docks.  Xavy  Dejiartment.  Washing- 
ton, D.  C,  for  the  renewal  of  40-ton  locomo- 
tive crane  track  at  the  navv  vard,  Norfolk, 
Va. 

4«Bids  will  be  received  until  11  a.  m.,  June 
17,  bv  R.  C.  Hollyday,  Chief  of  Bureau  of 
Yards  &  Docks,  Xavy  Department,  Washing- 


ton,  D.   C,    for  a  se,-i   wall  at  the  r.avy  vard, 
Norfolk,  \'a. 
•J«Bids   will   be  received  until  li  p.   m.,  June 

14,  by  Be<lfnrd  Pulp  &  Paper  Co.,  Big  Island, 
Va.,  for  the  construction  of  concrete  dyke, 
tailrace  raising  concrete  and  timber  dam  and 
reinforced  floor  construction.  F.  R.  Weller, 
Hibbs   Bldg.,   Washington,   D.   C,   is  engineer. 

Bids  were  opened  May  15  by  Lt.  Col.  Ma- 
son M.  Patrick,  U.  S.  Engineer,  Norfolk,  Va., 
for  dredging  channel  to  Newport  News,  Va., 
the  probable  cnntr.ictor  being  the  Morris  & 
Cummings  Dredging  Co.,  17  State  St.,  New- 
York,  at  $l:'.5,tliJ0.  The  work  calls  for  the 
dredging  within  the  limits  of  a  new  channel 
across  Newport  New-s  Middle  Ground  Bar, 
north  of  the  Middle  Ground  light,  and  will 
require  the  removal  of  approximately  1,900,000 
cu.  yds.  of  material,  scow  measurement.  The 
area  to  be  dredged  is  3  miles  long.  300  ft. 
wide  for  a  distance  of  1%  miles,  and  200  ft. 
wide  for  a  distance  of  IVi  miles.  The  least 
depth  now  existing  is  22  ft.  below  mean  low 
water,  and  the  ultimate  depth  to  be  secured 
is  35    ft.   at   mean    \<i\v   w.iter. 

Washington. 

^Bids  will  be  received  until   11  .-i.  m..  June 

15,  by  Capt.  E.  C.  Long,  Constructing  Quar- 
termaster, 482  Arcade  Annex,  Seattle,  Wash., 
for  the  construction  of  an  electric  lighting 
system   ;it    Fnrt    Flagler,    Wash. 

Canada. 

•I«Bids  will  be  received  until  II  a  m,,  July 
3,  by  Chairman  Board  of  Control,  Winnipeg, 
Man.,  for  the  supply  of  apparatus  and  mate- 
rials required  for  the  installation  of  a  police 
patrol  telegraph  system.  Specifications  and 
full  particulars,  together  with  conditions  gov- 
erning tenders  as  prescribed  by  l>y-law.  may 
be  obtained  at  office  of  F.  A.  Cambridge,  City 
Electrician, 

•{•Bids  will  lie  received  until  4  p.  in.,  June 
0.  by  L.  K  .Jones.  Secy.  Department  of  Rail- 
ways .•iiid  Canals,  Ottawa,  Ont.,  for  the  con- 
struction of  an  extension  of  the  North  Moor- 
ing Pier  at  the  upper  entrance,  Sault  Ste. 
Marie  Canal.  Plans,  specifications  and  the 
form  of  the  contract  to  be  entered  into  can 
be  seen  at  the  office  of  the  Chief  Engineer  of 
the  Department  of  Railways  and  Canals,  Ot- 
tawa, and  at  the  office  of  the  engineer  in 
charge,  ,Sault  Ste.  Marie,  Ont.,  at  which 
places  fiiriiis  of  tender  may  be  obtained.  An 
accepted  bank  check  for  the  sum  of  $3,00u. 
made  payable  to  the  order  of  the  Minister  of 
Railways  and  Canals,  must  accompany  each 
tender,  which  sum  will  be  forfeited  if  the 
party  tendering  declines  entering  into  a  con- 
tract for  the  work  at  the  rates  stated  in  the 
offer    submitted. 

•{•Bids  will  be  received  until  8  p.  m.,  June 
13.  by  C.  O.  Davidson,  Secy.-Treas.,  Prince 
Albert,  Sask.,  for  the  construction  of  dam  and 
headworks  ,-md  canal  and  power  station 
foundations,  being  portions  of  the  proposed 
Hydro-Electric  Power  Development,  on  the 
North  Saskatchewan  River,  at  La  Colle  Falls 
(distant  25  miles  east  of  the  city).  Each 
tender  must  be  accompanied  by  an  accepted 
bank  check  for  $5,000,  payable  to  the  Secre- 
tary-Treasurer. The  plans  and  specifications 
will  be  on  file,  and  mav  be  seen  on  and  after 
May  23,  1911,  at  the  City  Hall.  Prince  Albert; 
office  of  "Canadian  Engineer"  at  Winnipeg: 
office  of  "Canadian  Engineer."  Montreal,  or 
at  the  offices  of  the  Engineers.  C,  H.  &  P,  H. 
Mitchell.  Traders'  Bank  P.uilding,  Tonmto, 
Ont. 

A  bill  is  before  the  House  of  Commons  to 
incorporate  the  Western  Canal  Co.,  the  pro- 
moters of  which  are,  G.  .\.  Graham,  John  T. 
Home  Fort  William :  David  C.  Mackenzie, 
G.  A.  Stethen,  H.  Williams  and  O.  J.  Albert, 
all  of  Fort  Francis.  The  company  proposes  to 
construct  a  c;inal  from  a  point  on  Rainy  Lake, 
five  miles  cast  of  Fort  Frances  by  way  of 
Rainy  River,  to  a  iioint  five  miles  west  of  the 
foot  of  the  Long  Sault  rapids  on  the  Rainy 
River.  The  company  is  authorized  to  dispose 
of  bonds  or  other  securities  to  an  amount  not 
exceeding  $2,000,000.  The  bill  'provides  that 
under  certain  conditions  the  canal  may  at  any 
time  be  taken  over  by  the  Government. 


DRAINAGE    EXCAVATION. 

STATE    OF    IOWA, 
COUNTY  OF  P.VGE. 
DR.\INAGE    DISTRICT    NO.    9. 
Notice  is  hereby  given  tliat  the  Board  of 
Supervisor.s  of  Page  County,  Iowa,  will  re- 
ceive sealed  bids  until  3  p.  m.  of  the  Hth 
day  of  .June.  1911,   for  the  construction  of 
a  new   channel   for   the   Nodaway  river   in 
Drainage  District  No.  9,  in  said  county. 

Plans  and  specifications  are  on  tiU;  in 
the  office  of  C.  ■«■.  Duke,  County  Auditor, 
and  copies  tliereof  may  he  obtained  viprm 
application. 

The  bids  will  be  opened  at  the  liour  of 
::  I),  m.,  nn  tlie  said  day,  viz.:  the  14th  day 
of  Jiui.-,  i:ill,  at  a  meeting  of  said  Board 
of  Supervisors  to  be  held  at  the  Court 
House  in  Clarinda,  and  the  contracts  will 
be  awarded  at  that  time. 

The  bids  should  be  directed  to  the  Board 
of  Supervisors,  Clarinda.  Iowa.  and 
marked  "Bids  for  tlie  Construction  of  New 
Iliver  Channel  in  District  No.  9.'- 

The  entire  length  of  the  proposed  new 
channel  is  54,900  feet;  w-idth  of  bottom 
from  station  0  to  station  3ao+'2't,  20  feet, 
from  station  3ri5-F2.j  to  station  .'149,  24  feet; 
average  depth  in  20  ft.  channel,  14.54  feet: 
in  24  ft.  cliannel.  15.81  feet;  maximum 
deptli  24  feet  through  an  abandoned 
U.  11.  fill;  side  slopes  1-2  horizontal  to  1 
vi-rtical;  berme  to  be  9  feet. 

Tile  total  amount  of  excavation  is  es- 
tiiu.-Lted  to  be  909,053  cubic  yards,  sup- 
posed to  be  all  earth  consisting  of  loam, 
silt  and  clay. 

Part  of  the  right  of  w-ay,  which  is  100 
feet  wide,  is  covered  by  timber  and  must 
be  cleared  by  the  contractor. 

The  ditch  is  divided  into  two  (2)  sec- 
tions,  viz.: 

Section  1,  from  station  n  to  station  301, 
excavation  4:i9,95S  cubic  yards. 

Section  2.  from  station  301  to  station  549. 
excavation    469.095    cubic    yards. 

Bids  w-ill  be  received  on  each  section 
separately. 

The  starting  point  of  section  1  is  near 
the  track  of  tlie  K.  &  W.  U.  R.  and  the 
slarting  points  of  both  sections  are  less 
than  2  miles  ft-om  R.  R.  stations. 

Tlie  date  for  beginning  the  work  is  fixed 
at  not  later  than  September  1,  1911,  and 
the  date  for  the  completon  of  the  work  is 
nxed  at  not  later  than  May  1,  1913. 

All  liids  to  be  acccmipanied  by  ciish  de- 
posit or  certified  check  to  the  amount  of 
ti-n   (lOi   per  centum  of  the  bid. 

Deposits  of  unsucessfui  bidders  will  be 
letuiiH'd  to  them  prornptly  after  the  con- 
tiact  is  awarded.  Deposits  of  successful 
bidders  will  be  lield  until  contract  and 
bond  are  executed  by  theni  as  required  by 
law. 

The  successful  bidders  will  lie  required 
to  execute  an  approved  bond  equal  to  25 
per  centum  of  the  estimated  cost  of  the 
wtu'lv  so  let. 

The  Board  reserves  the  right  to  reject 
aii,\-  or  all  bids  and  readvertise  the  letting 
of  the  woi'k. 

Dated   at   Clarinda.    Iowa,    this    26th   day 
of  May,   1911. 
A.    S.   VAN   S.\X|i'l-. 

Engineer   in   Charge. 
Address; 

C.    W.    DUKE. 
Auditor  of  Page  County.  Clarinda,  la. 

ROADS. 

Sealed  bids  will  be  received  at  the 
office  of  the  Robertson  County  Pike  Com- 
mission, in  Springfield.  Tennessee,  up  to 
12  o'clock  noon,  on  Tuesday,  June  20, 
1911,  for  grading,  ditching  and  macadam- 
izing about  fifty  miles  of  public  roads 
in  Robertson  County.  Tennessee.  Plans 
and  specifications  may  be  seen  at  the 
office  of  the  Pike  Commission,  at  any 
time    after    June    first. 

JOSEPH     E.     •W^ASHINGTON, 

Chairman. 
ED    S.    ECKLES, 

Secretary. 


•{•  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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STREET   IMPROVEMENTS. 
Salem,  Ind.,  May  15th.  ISll. 

Notice  is  hereby  given  tliat  the  Board  of 
Trustees  of  the  Town  of  Salem,  Salem. 
Indiana,  will  receive  sealed  proposals  at 
the  hour  of  7:30  P.  M.,  on  Friday,  the  9th 
day  of  June.  1911,  for  the  following  de- 
scribed public  improvement  in  the  Town 
of  Salem,  Indiana,  as  authorized  by  Im- 
provement Resolutions  Nos.  4  and  li. 

Improvement  Resolution  No.  4. — For  the 
improvement  of  that  part  of  Hackberry 
Street  in  said  town  of  Salem,  beginning 
on  the  east  line  of  High  Street,  in  said 
town,  and  run  tlience  east  with  said 
Hackberry  Street  to  the  east  line  of  the 
corporate  line  of  said   town   of  Salem. 

Improvement  Resolution  No.  G. — For  the 
impiovement  of  that  part  of  Cherry  Street 
in  said  town  of  Salem,  beginning  on  the 
west  line  of  College  Avenue,  in  said  town, 
and  run  thence  west  with  said  Cherry 
Street  to  the  east  line  of  Harrison  Street. 

All  work  done  in  making  of  said  de- 
scribed public  improvements  shall  be  in 
accordance  with  the  terras  and  conditions 
of  the  improvement  resolutions,  as  num- 
bered, and  the  details,  plans,  profiles. 
drawings  and  specifications  which  are  on 
file  and  may  be  seen  in  the  office  of  said 
Board  of  Trustees  of  the  Town  of  Salem. 

The  bidders,  in  submitting  proposals  to 
make  said  described  public  improvements, 
must  accompany  each  bid  with  a  certified 
check  in  the  sum  of  not  less  than  2^  per 
cent  of  the  engineers'  estimate  as  evi- 
dence of  good  faith  that  the  successful 
bidders  will  execute,  within  ten  days  from 
aceptauce  of  proposals,  contracts  and 
bonds  satisfactory  to  the  said  board  to  do 
the  work  of  making  said  improvement. 
A  failure  of  the  successful  bidders  to 
enter  into  such  contracts  and  bonds  upon 
the  acceptance  of  such  proposals  will  for- 
feit the  checks  and  the  sums  of  money 
payable  thereon  to  the  city  as  agreed  and 
liquidated  damages  for  such  failure.  The 
Board  of  Trustees  of  the  Town  of  Salem 
reserves  the  right  to  reject  any  or  all  bids. 
ALBERT  E.  TILLE, 
Town  Clerk. 


CONCRETE       VIADUCT       OVER 
HOUSTON  SHIPCHANNEL. 

Houston,  Texas,  May  23,   1911. 

Sealed  proposals  will  be  received  at  the 
office  of  Dan  C.  Smith,  Jr.,  City  Con- 
troller and  City  Secretary,  City  Hall, 
Houston,  Texas,  until  12  o'clock  noon, 
July  3d,  1911,  for  the  construction  of  a 
reinforced  concrete  viaduct  over  the  Hous- 
ton Shipchannel.  The  structure  will  be 
about  1,650  feet  in  length  and  60  feet  wide. 

Specifications  and  plans,  bidding  blanks, 
etc.,  can  be  obtained  upon  application  at 
the  office  of  F.  L.  Dormant,  City  Bngi- 
tieer,  Houston,  Tex.,  by  making  a  deposit 
of  $20.00  with  the  City  Engineer. 

A  certified  check  of  the  bidder  on  any 
bank  in  Houston,  Tex.,  payable  to  the 
order  of  H.  B.  Rice,  Mayor,  for  $20,000  will 
be  required  to  be  deposited  with  the  bid. 

Bidders  are  expected  to  examine  the 
site  of  the  viaduct  and  acquaint  them- 
selves with  local  conditions. 

The  successful  bidder  will  be  required 
to  give  bond  and  comply  with  City  Char- 
ter respecting  contracts,  and  to  execute 
the  usual  form  of  contract  as  prepared  by 
the  City  Attorney. 

The   right   is   reserved   to    reject  any   or 
all   bids   or   to   accept   any  bid   considered 
advantageous  to  the  City  of  Houston. 
H.  B.   RICE, 
Mayor  of  the  City  of  Houston, 
Texas. 

F.  L.  DORMANT,  City  Engineer. 


THE    SANITARY    DISTRICT    OF 
CHICAGO— PROPOSALS  FOR 
ANCHORING  ABUTMENTS. 

Sealed  proposals  for  anchoring  the  abut- 
ments of  the  Western  Avenue  Bridge  will 
be  received  by  the  Clerk  of  the  Sanitary 
District,  1500  American  Tiust  Building, 
Chicago,  Illinois,  until  12  M.  Standard 
Time  on  Thursday,  June  8,  1911. 

The  work  is  located  at  the  bridge  cross- 
ing the  Main  Drainage  Channel  on  the  line 
of  "Western  Avenue.  Plan,  specifications 
and  forms  of  proposals  may  be  obtained 
at  the  said  office  of  the  Sanitary  District. 

The  Board  of  Trustees  of  the  Sanitary 
District  of  Chicago  reserves  the  right  to 
reject  any  or  all  bids. 

The  Sanitary  District  of  Chicago, 

By  THOMAS  A.   SMYTH, 
President. 
Attest: 

I.  J.  BRYAN.  Clerk. 

Chicago,  May  23,  1911. 


STREET  IMPROVEMENT. 

Bids  will  be  received  until  12  o'clock 
noon  on  June  IBth,  1911,  by  the  Director 
of  Service.  Gallon.  O.,  for  the  improve- 
ment of  North  Market  St.  from  Public 
Square  to  north  corporate  line,  about  3,200 
ft.  in  length,  with  treated  macadam. 

Also  East  Main  St.  from  Big  Four  Rail- 
road to  east  corporate  line,  about  5,500  ft. 
in  length,  with  brick. 
Also  storm  sewer      470  ft. — 10-in. 
Storm  sewer      110  ft. — 12-in. 
Storm  sewer  1,017  ft. — 15-in. 
Storm  sewer  2,S65  ft.— IS-in. 
Storm  sewer      552  ft. — 27-in. 
Storm  sewer  1,434  ft. — 30-in. 
12  manholes 
ED.  C.  YOCHEM,  Clerk. 


BRIDGE. 

Notice  is  hereby  given  that  sealed  bids 
will  be  received  until  2  o'clock  P.  M.  of 
June  22,  1911,  for  the  construction  of  a 
steel  bridge  with  concrete  floor  across 
Iowa  River  at  Iowa  Falls,  Iowa.  Length 
of  bridge  353  feet,  roadway  20  feet  wide,  2 
sidewalks  each  5  feet  wide.  Check  for  10 
per  cent  of  bid  must  accompany  bids. 
The  Board  of  Supervisors  reserve  the 
right  to  reject  any  or  all  bids.  Plans  and 
specifications  on  file  at  County  Auditor's 
Office,  Eldora,  Iowa.  Letting  to  be  at 
Court  House,  Eldora.  Iowa,  June  22,  1911, 
at  2   P.   M. 

E.    L.    MARRIAGE, 
County   Auditor, 
Hardin  County,  Iowa. 


U.  S.  ENGINEER  OFFICE,  Wilmington, 
N.  C,  June  1,  1911.  Sealed  proposals  for 
constructing  complete  the  two  (2)  wooden 
hull,  non-propelling,  15-in.  hydraulic  pipe 
line  dredges  Neuse  and  Port  Arthur  will 
be  received  at  this  office  until  noon,  June 
30,  1911,  and  then  publicly  opened.  Infor- 
mation on  application.  EARL  I.  BROWN. 
Capt.   Engrs. 


U.  S.  ENGR.  OFFICE,  Boston,  Mass.. 
May  26,  1911. — Sealed  proposals  tor  rock 
excavation  in  Boston  Harbor,  Mass.,  will 
be  received  here  until  12  M..  June  26,  1911. 
and  then  publicly  opened.  Information  on 
application.  FREDERIC  V.  ABBOT,  Col., 
Engi-s. 


PROPOSALS  FOR  TOWBOAT.— U.  S. 
Engineer  Office,  Vicksburg,  Miss.,  May  5. 
1911.  Sealed  proposals  for  furnishing  and 
delivering  one  steel-hull  towboat  will  be 
received  at  this  office  until  noon.  June  6, 
1911,  and  then  publicly  opened.  Informa- 
tion  on   application.    J.   A.   WOODRUFF, 


ROADS. 

Bids  will  be  received  on  the  9th  day  of 
June.  1911,  at  2  o'clock  p.  m.,  at  the  old 
Ramsey  Farm  on  the  Gratiot  Turnpike,  in 
Section  2S  of  Columbus  Township,  St. 
Clair  County,  Michigan,  by  the  State 
Highway  Commissioner,  under  the  provi- 
sions of  Act  No.  99  of  the  Public  Acts  of 
1911,  for  the  building  of  one  mile  of  high- 
way in  accordance  with  plans  and  specifi- 
cations now  on  file  in  the  office  of  said 
State  Highway  Commissioner  at  Lansing, 
and  at  the  residence  of  Hon.  Jas.  M.  Hav- 
iland  adjoining  the  Ramsey  Farm  above 
mentioned. 

The  work  consists  of  some  10,000  cu. 
yds.  of  excavation 'and  embankment  and 
some  500  cu.  yds.  of  reinforced  concrete 
retaining  wall  and  culvert,  with  other  de- 
tails. 

All  bids  must  be  sealed  and  made  on 
blanks  furnished  by  the  State  and  accom- 
panied by  a  certified  check  for  $500.00, 
payable  to  the  order  of  the  State  Highway 
Commissioner,  conditioned  that  said  check 
will  be  forfeited  to  the  State  by  any  bid- 
der should  he  be  awarded  the  contract  and 
fail  to  execute  the  same. 

The  right  is  reserved  to  reject  any  or 
all  bids. 

TOWNSEND  A.   ELY, 
State  Highway  Commissioner. 


U.  S.  ENGINEER  OFFICE,  Safety 
BIdg,.  Rock  Island,  111.,  May  S,  1911. — 
Sealed  proposals  for  consti-uction  and  re- 
pair of  dams  and  shore  protections  be- 
tween Reads  Landing.  Minn.,  and  Alma. 
Wis.;  between  Genoa  and  Lynxville.  Wis.; 
between  McGregor  and  Dubuque,  la.;  be- 
tween Rock  Island,  III.,  and  Muscatine, 
la.,  contiguous  to  Sections  16,  17,  32,  33, 
of  Flint  Creek-Iowa  River  levee;  between 
Keokuk.  la.,  and  Hannibal,  Mo.;  and  be- 
tween Hambui'g.  III.,  and  Cap  au  Gris, 
Mo.,  will  be  received  here  until  2  p.  m., 
June  8,  1911,  and  then  publicly  opened. 
Information  on  application.  C.  KELLER, 
Maj.   Engrs. 


WRITE  FOR    OUR 

RED     BOOK 


FOR  SALE  OR  RENT.  ALL  KINDS  OF  CAN. 
VAS  GOODS.  DES  MOINES  TENT  &  AWNINO 
CO.  Des  Moines.  Iowa,    Write   lor  CataloiEU* 


Reichert  fS± 

Save  3c  per  square  foot 
on  Concrete  \\alls 

Reichert  Mf^.  Co.,  Milwaukee,  Wis. 


IN  WRITING  to  our  Advertisers  for  CATALOGS  or  PRICES  Please  Mention  ENGINEERING-CONTRACTING 


Engineering  &  Contracting^ 

Devoted  to  the  Economics  of  Civil  Engineering  Design  and  to 
Methods  and  Cost  of  Construction 


EDITORS; 


Published  by  The  Myron  C.  Clark  Publishing  Conipany,  537  S.  Dearborn  St.,  Chicago,  111. 

H.P.Gillette,    C.S.Hill,   C.T.Murray,    H.  B.  Kirkland,   J.  E. Murphy,    S.  C.  Hadden         MANAGER:  F,  P.  (Jurt 

SUBSCRIPTIOX  RATES  {Payable  in  Advancei. — S2.00  a  year  (SB  issues)  in  Untied  Stales,  Cuba,  Mexico, 
Alaska,  Hawaii.  Guam,  Porto  Rico,  Philippine  Islands.  Republic  of  Panama,  Canal  Zone  and  Island  oj  Tutuila. 
SS  00  a  year  {62  issues)  to  Dominion  of  Canada.     SJf.OO  a  year  (62  issues)  to  all  other  countries. 


Volume  XXXV.    No.  2;j 


CONTENTS 


June  7,  19111 


EDITORIAL    SECTION: 

"Engineering-Contracting"  Becomes  "En- 
gineering &  Contracting" .641 

.\ppraisal    Engineering    641 

.4  Suggested  Concrete  Roadway  With  Re- 
inforcement of  Steel  .lust  Beneath  the 
Top  Surface  641 

The  Storage  of  Power  Developed  by  Wind- 
mills     642 

CONCRETE  SECTION: 

Methods  and  Cost  of  Building  Reinforced 
Concrete  Bents  for  Cai'r.ving  a  Pipe  Line. 642 

.Methods  and  Cost  of  Constructing  a  145-Ft. 
Concrete    Arch    Bridge 642 

i:arth  and  rock  section: 

Some  Principles  and  Methods  for  Controll- 
ing Underground  Excavations 64.'> 


Types  of  Drill  Bits  -Adiipted  in  South  Africa. fil6 
An   Economical   Automatic   Dump   for   Shaft 
Sinking    046 

ROADS  AND  STREETS  SECTION: 

Instructions  of  the  Oliio  State  Higliway  De- 
partment   for    Inspectors    on      State     Aid 

Road  Worlv  G47 

Dust  and  Its  Prevention  on  City  Streets. .  .648 
General  Directions  and  Specifications  of  tiie 
Road    Board    of    Great    Britain      for      the 
Treatment   of   Roads   With  Tar 649 

WATER-WORKS  AND  SEWER  SECTION: 

Cost  Analysis  and  Other  Fundamental  Con- 
sideration in  the  Determination  of  a  Rea- 
sonable Return  for  Public  Fire  Hydrant 
Service    652 


nUAINAGii;   AND  IRItlGATlON  SECTION: 

SpeolHcations  for  Open  Drainage  Ditches, 
Drain  Tile  and  Tile  Drainage  Ditching. .  .65i'i 

A  Discussion  of  Fundamental  Principles  in 
Tile  Drainage    SOO) 

Present  State  of  Irrigation  Development  in 
California    '-'Ki 


U.\ILWAY  SECTION: 

Competitive    Designs    for    the    New    Quebec 
Bridge,  and  the  Accepted  Design 6S3 

Reinforced  Concrete  Bridge  of  the  Southern 
Ry.  Co.  at  Asheville.   N.   C 664 

The   Appraisal   of   tlie   Third  Avenue   Street 

Railway  System,  New  York  City 666 

PERSONALS   "^0 


Entered  as 


.1   '  lass  matter,  Apiil   IT 


at  the  Post  OfBce  at  Chicago,   Illinois,  under  act  of 
C.  Clark  Publishing  Co. 


March  3d,   1879.     Copyright.   1911,  by  the  Myron 


"Engineering-Contracting"       Becomes 

"Engineering  &  Contracting." 

It  has  seemed  wise  to  make  a  slight  change 
in  the  name  of  this  journal,  by  substituting 
the  word  "and"  for  the  hyphen  in  the  name. 
While  we  have  used  the  name  Encinf.ering- 
C'lNTR.ACTi-NG  to  denote  the  coordinate  branches 
of  engineering  and  contracting,  not  a  few  per- 
sons have  taken  it  to  mean  only  contracting 
for  engineering  works. 

EXGIXEERING    &    CoNTR.\CTI.N-G     will     ContilUie 

to  specialize  in  the  civil  engineering  held,  de- 
scribing and  discussing  engineering  work  both 
from  the  viewpoint  of  the  designing  engineer 
and  of  the  constructing  engineer  or  contract- 
or. It  will  also  continue  to  present  and  advo- 
cate the  possibilities  uf  "scientific  manage- 
ment" in  engineering"  construction.  It  re- 
mains the  one  engineering  journal  maintain- 
ing the  definite  policy  of  publishing  unit  costs 
and  holdirg  unit  costs  esseiUial  to  a  complete 
(liscussicn  of  the  economic  merit  of  any  engi- 
neering work. 


Appraisal  Engineering. 

It  is  evident  that  every  state  will  eventually 
have  one  or  more  public  service  commissions 
to  regulate  the  public  service  corporations 
within  the  state.  Nearly  all  the  states  now 
have  railway  commissions  and,  as  the 
records  show,  nine  states  have  appraised  or 
;ire  now  appraising  the  steam  railway  lines. 
Three  of  these  nine  states  are  appraising  all 
the  public  utilities — railways,  street  railways, 
gas  and  electric  lighting  systems,  telephone 
and  telegraph  lines,  water  works,  etc.  This 
appraisal  work  has  already  developed  a  inmi- 
ber  of  men  who  may  properly  be  designated 
as  expert  appraisal  engineers,  and  the  niimlier 
is  steadily  increasing. 

The  corporations  whose  property  is  ap- 
praised arc  slowly  learning  that  it  is  wise  to 
employ  consulting  engineers  who  have  made  a 
study  of  appraisal  prolileins.  Eqch  consulting 
engineer,  in  turn,  has  an  organization  of  men 
trained  to  secure  the  necessary  data  and  to 
estimate  values.  But  it  is  not  merely  his  abili- 
ty to  la\-  his  hands  on  skilled  appraisal  engi- 
neers that  serves  to  make  the  consulting  engi- 
neer superior,  as  an  appraiser,  to  the  average 
ergineer  who  is  an  employe  of  a  corporation. 
The  consulting  engineer,  if  he  is  truely  ex- 
liert  as  an  appraisal  engineer,  has  a  thorough 
knowledge  of  accounting  and  is  exceptionally 
well  versed  in  the  law  that  relates  to  valua- 
tions and  to  rate  making.  Moreover  he  has 
the  faculty  of  presenting  his  evidence  to  a 
commission   or  a   court  in   a  logical   and   con- 


\  incing  manner.  Finally,  if  he  has  a  reputa- 
tion for  probity,  his  testimony  will  not  be  re- 
garded as  biased. 

The  inevitable  result  of  the  appraisal  of  all 
public  utilities  will  be  to  raise  their  taxes,  and 
quite  inevitably  also  to  raise  a  howl.  The 
howl  will  probably  be  justified,  for  there  can 
bi  no  doubt  that  it  is  unfair  to  appraise  one 
kind  of  property  in  a  thorough  and  scientific 
manner,  while  other  kinds  of  property  are 
appraised  in  a  slipshod,  ignorant  fashion.  The 
ordinary  tax  appraiser  is  both  ignorant  and 
slipshod.  Hence  his  appraisal  of  a  manufac- 
turing plant  is  almost  invariably  below  its 
true  value.  There  can  be  no  doubt  about  this, 
for  wherever  railway  iiroperty  has  been  ap- 
praised by  engineers,  its  value  has  been  found 
greatly  lo  exceed  previous  values  assigned  to 
it  by  tax  commissioners  or  assessors. 

In  addition  to  the  fact  that  public  service 
commissions  and  tax  commissions  will  employ 
many  engineers  as  appraisers,  it  seems  likely 
that  there  will  be  evolved  other  commissions 
that  will  require  the  services  of  appraisal  en- 
gineers. Already  we  have  talk  of  a  perma- 
nent tariff  conunission  or  board,  whose  duties 
will  consist  mainly  in  ascertaining  the  cost  of 
production  here  and  abroad.  No  satisfactory 
study  of  cost  of  production  is  possible  without 
an  appraisal  of  the  plants  used  in  prodncin.g 
the  manufactured  articles. 

It  requires  no  far  seeing  eye  to  discern  the 
evolution  of  commissions  to  supervise  all 
large  corporations  doing  an  interstate  busi- 
ness. The  steam  railways  have  come  under 
government  regulation,  other  public  utilities 
are  following,  and  all  large  corporations  must 
eventually  go  the  same  road.  This  means  that 
their  properties  must  be  appraised,  for,  as  be- 
fore stated,  no  detailed  knowledge  of  operat- 
ing expenses  is  possible  without  a  knowledge 
of  the  value  of  the  physical  plant. 

Finally,  when  it  becomes  generally  recog- 
nized that  there  is  such  a  thing  as  a  science 
of  management,  no  large  or.uanization  will 
long  remain  without  an  appraisal  of  its  plant, 
and  the  appraisal  will  always  be  ke|)t  up  to 
date.  To  the  scienti*ic  manager  it  is  clear  thai 
proper  provision  for  niainli'iiaiice  expense  can 
best  be  made  by  a  study  of  the  relation  of 
maintenance  cost  to  first  cost.  Thus  also  can 
it  best  be  seen  whether  or  not  the  cost  of  re- 
pairs and  renewals  is  susccjitible  of  reduction. 
:\n  accounting  record  that  shows  an  expense 
of  $100,000  for  rei:airs  and  renewals  of 
"buildings''  can  not  be  interpreted  even  with  a 
fair  degree  of  s.atisfaction  until  the  total  first 
ci>st  of  the  buildings,  their  weighted  age,  and 
kind  of  construction  are  known.  These  are 
matters    for    appr;iisal.      Had    such    knowledge 
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been  in  the  possession  of  a  certain  railway,  it 
could  not  have  been  robbed  of  great  sums  of 
money  through  the  "padding"  of  charges  for 
repairs  to  rolling  stock. 

From  consideration  of  the  various  reasons 
why  appraisals  will  become  nuich  more  com- 
mon and  very  extensive,  it  seems  likely  that 
many  hundreds  of  engineers  will  find  con- 
tinuous employment   in  this  kind  of  work. 


A  Suggested  Concrete  Roadway  with 
Reinforcement  of  Steel  Just  Be-      ,; 
neath    the    Top    Surface. 

We  are  iiceustomed  to  think  uf  concrete- 
pavements  as  being  of  very  recent  develop- 
ment, yet  in  188.j  Codrington,  the  British  au- 
thority, pulilished  the  following  in  the  Encyclo- 
pedia Hrittanica : 

"Concrete  macadam,  formed  by  grouting 
with  lime  or  cement  mortar  a  coat  of  brokei', 
sUiiie  laid  over  a  bed  of  stone  previously  we!l 
rolled,  has  been  tried  as  an  improvement  on 
an  ordinary  macadamized  surface,  but  not 
hitherto  with  much  success." 

Cor.crete,  or  concrete  macadam,  is  an  i<leal 
pavement  in  many  respects,  but,  due  lo  its 
comparatively  slight  tensile  strength,  the  sur- 
face is  apt  to  become  pitied  with  holes  when 
subjected  to  heavy  traffic.  Once  the  pi'.tin.g 
starts,  wear  is  very  rapid,  for  the  edges  of  a 
chi-ck  hole  in  concrete  cnnnble  away  with 
greatest  ease.  It  is  this  that  accounts  for  the 
very  slow  progress  that  concrete  has  in:ide  as 
a  wearing  coat  for  pavements. 

The  writer  has  made  a  number  of  cx[)cri- 
ments  with  concrete  slabs  reinforced  just  be- 
low the  surface  with  wire  mesh  .ind  expand- 
ed metal.  Concrete  slabs  thus  reinforced 
show  far  greater  resistance  to  impacts  of 
h.amniers  or  chisels  than  concrete  not  pro- 
vided with  surface  reinforcemenl,  riiis  fact, 
ciuipled  with  a  consideration  of  the  theory  of 
impact  stresses  upon  a  surface  stratum,  leads 
the  writer  to  believe  that  great  progress  in 
concrete  roadway  consiniclion  may  occur  if 
subsurface  reinforcement,  as  we  may  term  it, 
shall  be  apiilicd.  This  sulisnrface  reinforce- 
ment, be  it  understood,  in  nowise  resembles 
the  reinforcement  that  concrete  slabs  are  giv- 
en on  the  lower  side,  for  the  object  of  that  is 
to  take  the  tensile  stresses  that  occur  when 
the  slab  acts  like  a  beam.  The  subsurface  re- 
inforcement which  we  sti.g.gcst  is  of  an  en- 
tirely different  nature.  Its  object  is  to  dis- 
tribute surface  impact  stre'sses  over  an  area 
of  ccincrete  snfticicntly  large  to  i)revent  rup- 
ture nf  the  surface,  and  the  consequent  for- 
matii  n    rjf    jjits    or    chuck    h<iles.       Moreover, 
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even  were  pitting  to  occur,  such  a  subsurface 
rcinforconicnt  would  prevent  the  rapiil  en- 
largement of  the  hole. 

In  considering  the  various  forms  of  sub- 
surface reinforcement,  it  has  seemed  to  the 
writer  that  herringbone  lath  offers  an  excel- 
lent shape  for  the  purpose.  Possibly  a  cor- 
rugated wire  mesh  or  an  e.xpanded  metal  bent 
so  as  to  form  close  rows  of  pyramidal  points 
would  serve  better.  This  is  a  matter  for  ex- 
periment under  traffic  conditions. 

The  objection  has  been  raised  that  when 
the  concrete  wears  down  sufliciently  to  ex- 
pose such  a  reinforcement,  the  steel  would 
quickly  wear  so  as  to  leave  projecting  "spikes" 
tlial  would  injure  rubber  tires.  This  objection 
would  probably  be  met  by  applying  a  fresh 
layer  of  cement  mortar  to  replace  the  worn 
out  concrete.  The  use  of  a  wash,  like  "Ran- 
somite,''  would  serve  to  bond  the  new  mortar 
to  the  old.  Concrete,  however,  does  not  wear 
with  rapidity,  except  by  crumliling  from  the 
edges;  and  if  the  formation  of  holes  could  be 
prevented  by  subsurface  reinforcement  a  long 
life  would  be  reasonably  certain. 

In  a  recent  consular  report  mention  was 
made  of  a  foreign  pavement  consisting  of 
small  steel  fragments  (turnings  from  lathes, 
etc.)  and  cement  mortar,  which  was  said  to 
possess  great  resistance  to  destruction  under 
traffic.  Such  a  pavement  is,  in  a  way,  a  con- 
crete having  a  subsurface  reinforcement,  but 
of  a  kind  that  might  be  too  expensive  for 
general    use. 

Concrete  railway  ties  have  frequently  failed 
because  of  the  crumbling  of  the  concrete  di- 
rectly under  the  rail.  This  too  might  be  pre- 
vented by  a   subsurface   reinforcement   of   the 


The   Storage  of  Power   Developed  by 
Windmills. 

Prof.  R.  .\.  Fesstnden  has  recently  an- 
nounced that  he  is  about  to  build  a  a.oiiii  h.  p. 
plant  of  combined  wind  power  and  rain  power, 
which  involves  the  ingenious  idea  of  utilizing 
a   worked   out   copper   mine   as   a   part   of   his 


power  storage  scheme.  His  idea  is  to  pro- 
vide two  water  storage  reservoirs,  one  at  the 
bottom  of  the  mine  and  one  on  the  surface  of 
the  ground.  Windmills  will  pump  from  the 
lower  reservoir  to  tlie  upper,  when  the  wind 
IS  blowing,  and  enough  water  will  be  stored  in 
the  two  reservoirs  so  that  a  steady  stream  of 
water  will  flow  down  the  mine  shaft  and 
operate  water  wheels  at  the  bottom.  Thus  a 
iniiiorm  amount  of  electricity  can  be  devel- 
oped by  the  water  wheels,  regardless  of  the 
intermittent  character  of  the  original  source 
of  power — the  wind. 

While  this  scheme  appears  to  be  eco- 
nomically applicable  wlierever  there  are  old 
mines  available,  together  with  a  good  com- 
mercial demand  for  the  electric  power  devel- 
oped, it  is  not  so  certain  that  the  plan  would 
be  economic  in  the  event  that  a  shaft  would 
have  to  be  sunk  and  a  subterranean  storage 
reservoir  built  expressly  for  the  purpose. 

Incidentally,  it  may  be  added,  Prof.  Fes- 
senden  made  a  serious  error  in  calculating  the 
necessary  size  of  reservoirs.  He  assumed 
that  1  cu.  yd.  of  water  falling  1,000  ft.  would 
develop  1  h.  p.  hour  (to  be  more  exact,  the 
necessary  head  would  be  more  than  l.'JOO  ft.). 
He  assumed  that  14  days'  storage  capacity 
would  suffice  to  provide  for  the  intermittent 
action  of  the  wind.  Then  he  concluded  that 
such  a  reservoir  would  provide  1  h.  p.  liay 
for  each  14  cu.  yds.  of  water  stored,  whereas 
it  would  provide  only  1  h.  p.  hour.  Eiiginecr- 
iity  Xeivs  has  called  attention  to  this  error, 
and  has  attempted  to  show  that  it  would 
never  be  economic  to  build  two  reservoirs  and 
a  connecting  shaft  for  the  purpose  of  using 
water  power  in  this  manner.  While  we  in- 
cline to  this  view  also,  we  would  call  atten- 
tion to  the  fact  that  there  are  many  places 
where  Prof.  Fessenden's  scheme  could  be  ap- 
jjlied  without  the  necessity  of  sinking  a  shaft 
or  excavating  a  subterranean  reservoir.  He 
lias  suggested  the  use  of  abandoned  mine 
shafts,  but  a  much  more  satisfactory  and 
nnich  more  peneral  plan  would  be  the  location 
of  the  upper  and  lower  reservoirs  at  the  top 
and  bottom  of  a  high  cliff  or  a  steep  hillside. 


The  water,  it  should  be  noted,  would  be 
used  over  and  over  again,  being  raised  by 
windmills  from  the  lower  storage  reservoir  to 
the  upper  ami  thence  discharged  through  a 
))enstock  to  the  water  wheel  at  the  lower  res- 
ervoir. 

The  cost  of  such  reservoirs  per  horsepower 
will  vary  inversely  as  the  difference  of  eleva- 
tion between  them.  Hence  it  would  be  im- 
portant so  to  locate  them  as  to  secure  as  large 
a  difference  in  elevation  as  practicable.  The 
cost  of  reservoirs  per  cubic  yard  of  capacity 
varies  greatly,  depending  on  the  topography ; 
])ut  even  where  there  is  not  a  natural  liasin  it  1 
is  generally  possible  to  excavate  a  reservoir 
for  less  than  .50  cts.  per  cu.  yd.  of  capacity, 
and  frequently  for  less  than  half  this  cost.  If 
we  assume  that  the  efficiency  of  the  w^ater 
wheels  (including  consideration  of  friction  in 
the  penstocks)  is  80  per  cent,  it  will  require  a 
head  of  1,500  ft.  for  each  cubic  yard  of  water 
to  develop  1  h.  p.  hour.  Hence  10  cu.  yds.  of 
water  will  be  required  per  horsepower  day  of 
10  hours.  If  a  10-day  storage  capacity  is  pro- 
vided in  each  of  the  two  reservoirs,  there 
will  be  100  cu.  yds.  capacity  in  each  reservoir, 
or  200  cu.  yds.  in  both  reservoirs  for  each  1 
h,  p.  day,  where  the  head  is  1,-jOO  ft.  With 
half  this  head,  or  750  ft.,  400  cu.  yds.  of  res- 
ervoir capacity  will  be  required  per  horse- 
power day,  and  at  25  cts.  per  cubic  yard  of 
reservoir  capacity  the  first  cost  of  reservoirs 
would  be  $1U0  per  horsepower. 

In  many  localities,  particularly  on  the  ocean 
coast,  W'inds  are  so  frequent  that  a  reservoir 
capacity  of  much  less  capacity  than  that  aliove 
assumed  will  suffice.  .Vlso  in  many  localities 
at  least  one  of  the  two  reservoirs  can  be  so 
located  in  a  natural  basin  or  valley  as  to  re- 
duce the  cost  far  below  25  cts.  per  cu.  yd.  of 
capacity;  and  in  not  a  few  places  there  is 
such  an  abundance  of  water  available  that  the 
low-er  reservoir  can  be  dispensed  with  en- 
tirely. 

It  would  seem  that  windmills,  supplemented 
by  reservoirs  and  water  wheels,  may  eventual- 
ly find  extensive  use,  particularly  along  moun- 
tainous coasts. 
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Methods   and    Cost   of   Building    Rein- 
forced  Concrete   Bents   for   Carry- 
ing a   Pipe  Line. 

.•At  the  Witherbee  Sherman  mines  at  Mine- 
ville,  N.  Y.,  there  was  recently  built  a  series 
of  reinforced  concrete  bents  for  supporting 
an  air  line  3,800  ft.  long.  The  188  bents,  as 
described  in  the  Eitfjiiieeriiiy  and  Mining  ] uur- 
nal,  were  spaced  20  ft,  apart  and  were  from 
3  to  20  ft,  high,  it  being  necessary  to  carry 
the  line  over  irregular  ground  and  maintain 
an  average  gradient  in  the  pipe. 

The  bents  are  of  monolithic  concrete,  8x8 
ins.  in  section,  and  the  legs  have  a  batt-.'r  of 
Wz  in.  per  foot.  The  bent  is  reinforced  by 
two  1%  in.  cables  placed  4  ins.  apart  and 
overlapping  in  the  concrete  sill.  The  forms 
are  assembled  as  shown  by  Fig.  I  and  raised 
to  proper  height  and  level  by  nailing  strips 
A  to  the  bottom  of  the  forms.  The  bent  is 
braced  in  all  directions  by  short  guy  lines 
from  stakes  driven  into  the  ground.  After 
inserting  the  reinforcing  cables,  which  are 
held  in  position  by  wooden  struts,  filling  is 
begun.  When  the  sill  has  been  poured,  rocks 
or  old  bricks  are  placed  around  the  bottom 
of  the  forms  where  the  side  boards  are  not 
long  enough  to  hold  the  concrete  in  the  legs. 
Before  filling  the  cap,  a  1  in,  pipe  is  intro- 
duced to  receive  a  %  in,  bolt,  to  which  the 
pipe  hanger  1   is   attached. 

The  U  hanger  is  made  from  %x2  in,  fial 
iron  and  tapped  near  the  ends  to  receive  a 
%  in,  bolt  on  which  is  mounted  a  pipe  roller. 
The  roller  is  merely  a  concave  spool  casting 
around  a  piece  of  1  in,  pipe,  tj  ins.  long.  In 
this  case  an  8  in.  pipe  was  suspended  in  the 
bents. 

The  average  height  of  the  bents  above  the 
ground    was    4    ft.    10    ins.,    and    the    average 


amount    of    concrete    used    per    bent    was 
cu.  yd.     The  cost  per  average  bent  was  '. 
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and  the  cost  per  culiic  yard  on  concrete  was 
$!l,iiT,  For  the  foundations  a  1  :S  mixture  aTid 
for   the   bents   a    !  :(i   mixture  was   emplo>ed. 


Sixteen  complete  bent  forms  having  the 
dimensions  shown  in  the  accompanying  draw- 
ing were  used  in  erecting  the  li<8  lients.  The 
forms  were  easily  removed  by  pulling  ofi^  the 
nailing  strips  E  and  unbolting  the  2.x2  in. 
brackets.  Strip  F  is  not  disturbed,  for  it  is 
advisable  to  keep  pieces  C  and  D  together  to 
facilitate  assembling  and  in  order  not  to  dis- 
turb the  batter.  The  bent  was  designed  by 
H.  Comstock,  engineer  in  charge  of  power 
ai'd   plant  at  the  mines. 


Methods   and   Cost   of   Constructing   a 
145-Ft.   Concrete  Arch   Bridge." 

BY     JOHN      MC  MICH,\fc;LS,t 

The  bridge  was  constructed  for  Huron 
County.  O,.  over  the  Vermillion  River,  It 
consists  of  a  14o-ft,  reinforced  concrete  cen- 
ter arch  supported  by  abutment  piers  and  of 
two  cantilever  half-arches,  each  with  a 
span  of  37  ft,  3  ins.  The  total  length  be- 
tween end  abutments  is  thus  219  ft,  (!  ins. 
Figure  1  shows  the  completed  bridge.  The 
rise  between  centers  of  hinges  is  32  ft,  ti  ins. 
Fach  span  consists  of  two  parallel  rilis  sup- 
porting columns  which  carry  the  roadway 
idatform,  consisting  of  longitudinal  and 
transverse  girders  and  a  12-in.  floor  slab. 
The  roadway  is  18  ft.  wide  between  curbs  and 
the  total  width  of  the  bridge  is  21  ft.  The 
contractors  were  Schillinger  Brothers  of  Co- 
lumbus, O..  and  the  engineer  was  Wilbur  J. 
Watscn  of  Cleveland,  O.  This  article  de- 
scribes the  construction  metliods  and  gives 
the  cost  of  the  work. 

The  excavation  of  the  east   skewback  piers 

tSiiT)erinten(lent  of  Construct  ion,  17.^  Dearborn 
St.,  Chicago,  in. 

•Tlie  dosi.^n  of  this  bridge  was  descrilicd  in 
"Engineer-Contracting"  Feb.   14,  1909. 
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i\.i5  Started  on  July   l"s   ll'nn.     The  lotiiulatioii 

w.is  carried  down  abmit  M  ft.  below  the  water 

line  and  ahotit  4  ft.  of  this  depth  was  rock  ex- 

i\ation.     This  excavation  was  completed,  the 

ncrete   was   placed   and    the    steel    shoe   was 


centers  to  give  iho  curvature  of  the  arch.  On 
top  of  these  was  placed  the  floor  of  the  rib, 
which  consisted  of  IxG-in.  dressed  and 
matched  pine  llooring.  The  liracing  and 
cross   ties    were   ■-'x!'_'   ins.      The   center   bents 


ab'>ut    IV2    ins 


d    tile    tic    wire-,    were    fast- 


Fig.   1 — Three    Hinged     Reinforced    Concrete    Bridge   Built  at  Wakeman,  Ohio. 


set  before  the  wrecking  of  the  old  bridge  was 
started,  as  it  was  necessary  to  use  the  old 
bridge  in  placing  the  concrete  in  these  piers. 
The  concrete  was  spouted  from  the  floor  of 
the  bridge.  While  this  work  was  being  done, 
the  plant  w'as  being  erected  and  the  lower 
bents  of  the  centering  for  the  arch  were  be- 
ing put  in.  The  centering  posts  were  10x10 
ins.  and  were  set  on  bed  rock,  a  1-iu.  dowel 
pin  being  placed  in  the  bottom  of  each  post 
to  hold  it  in  place.  These  posts  were  capped 
with  10xl2-in.  timbers  parallel  to  the  arch  rib 
and  tied  together  with  (ixS-in.  timbers.  The 
cap  was  on  a  level  with  the  center  of  the  pin 
on  the  lower  hinge  of  the  arch. 

.\s  soon  as  the  east  piers  were  completed 
the  work  of  wrecking  the  old  bridge,  west 
abutment  and  the  excavation  for  the  west 
piers  was  commenced.  The  west  end  of  the 
old  iron  bridge  was  lowered  upon  cribbing  built 
upon  the  first  story  of  the  false  work  already 
in  place.  Two  panels  of  the  bridge  were  tak- 
en down  at  a  time,  the  cribbing  being  carried 
liack  and  placed  under  the  bridge  as  it  was 
needed.  The  east  end  of  the  bridge  during 
this  time  remained  upon  its  abutment.  A 
small  stiff-leg  traveling  ikrrick  was  used  for 
wrecking  the  old  bridge,  the  steel  being 
swung  around  as  removed  an<l  loa<led  on  a 
car  which  carried  it  off  the  work.  This  der- 
rick was  located  on  the  old  bridge  and  was 
moved  back  as  each  section   was  taken  down. 

While  the  old  bridge  was  lieing  wrecked  the 
excavation  for  the  west  piers  and  the  removal 
of  the  old  stone  abutment  was  being  done. 
This  material  was  liandled  by  a  guy  derrick 
with  a  <i4-lt.  mast  and  7n-ft.  boom,  and  was 
swung  to  the  south  side  In  form  a  bank  for 
I  he  roadway.  The  foundation  of  the  west 
piers  was  carried  down  about  10  ft.  below  the 
water  line.  The  bottom  of  this  excavation 
was  a  blue  shale  rock.  The  concrete  in  the 
west  skewback  piers  was  placed  with  the  der- 
rick in  Vz  cu.  yd.  skips. 

Main  Arch. — During  the  time  this  work 
was  in  progress  the  carpenters  were  framing 
the  timber  centering  and  the  arch  ribs  for 
the  main  arch,  and  their  erection  was  started 
as  soon  as  the  concrete  was  finished  and  the 
steel  shoes  set  in  place.  The  centering  of  the 
arch  was  made  up  of  lOxlO-in.  posts  and 
8xl0-in.  caps.  The  bents  in  the  center  of  the 
arch  were  12  ft.  on  centers  and  decreased  in 
span  to  9  ft.  at  the  haunches.  Fig.  2.  The 
wedges  for  lowering  the  centering  were 
placed  on  the  10xl2-in.  sill  under  each  post. 
Under  each  concrete  rib  were  placed  eight 
2xl2-in.  joists  in  pairs  bridged  at  the  bear- 
ings and  twice  in  each  span.  On  top  of  these 
were    placed    the    furring    strips    21    ins.    on 


were  braced  up  and  down  stream  with  tim- 
bers about  4.J  ft.  long  and  the  lower  bents 
were  located  on  both  sides  with  timbers  about 
20  ft.  long.  This  was  to  give  stability  to  the 
arch  as  well  as  to  protect  it  against  high 
water.  These  braces  were  set  in  holes  blasted 
in  the  rock,  and  were  bolted  on  top  to  the 
posts. 

The  forms  fur  the  arch  rilis  and  the  piers 
and  the  floor  forms  were  all  made  nf  2.xf<-in. 
pine  plank  dressed  on   four  sides.     The  stud- 


ened  to  hook  nuts  on  the  bolts.  When  the 
forms  were  taken  down,  these  bolts  were  un- 
screwed, leaving  only  a  %-in.  hole  in  the  con- 
crete to  be  filled. 

1  mprovised  Cablnvay. — For  the  erectinn  of  the 
centering  and  the  forms  for  the  arch,  the 
boom  of  the  derrick  was  shortened  to  50  ft. 
and  raised  to  an  angle  of  about  00°  and  the 
cable  from  the  forward  drum  of  the  engine 
was  carried  from  the  end  of  the  boom  across 
to  the  opposite  side  of  the  river,  forming  a 
cableway  for  carrying  and  setting  all  forms 
and  other  material  needed  on  the  bridge.  The 
carrier  was  placed  on  this  cable  and  was  con- 
trolled by  the  cable  on  the  rear  drum  of  the 
engine,  the  load  traveling  out  by  gravity  and 
being  hauled  in  by  the  rear  drum  of  the  en- 
gine. The  cable  was  run  from  the  end  of  the 
boom  so  that  by  swinging  the  derrick  the 
cable  way  could  be  thrown  directly  over  any 
part  of  the  structure.  It  w-as  also  used  in  re- 
Diovmg  the  forms  and  the  centering  of  the 
arch  and  in  carrying  about  100  yds.  of  dirt 
from  the  west  bank  to  finish  the  grading  on 
the  east  bank  of  the  river.  Before  the  con- 
crete was  started,  the  forms  for  the  entire 
structure  up  to  and  including  the  top  girders 
over  the  mam  arch  were  completed.  Run- 
ways were  built  on  top  of  the  girder  forms 
and  the  concrete  w-as  handled  in  Sterling 
carts.  The  concrete  for  the  arch  was  started 
cm  the  big  steel  hinges  and  was  carried  up  on 
each  end  of  both  ribs  at  the  same  time,  giving 
a  uniform  loading  on  the  centering.  Imme- 
diately after  the  completion  of  the  arch  the 
columns  and  girders  were  poured. 

Cantilevers. — .\htr  this  part  of  the  work 
was  completed  the  work  on  the  cantilevers 
was  started.  The  lower  chords  of  these  were 
lXx.36  ins.  and  about  4-5  ft.  long.  The  ex- 
treme end  of  the  cantilever  being  very  heavy 
on  account  of  solid  cross  walls  and  beains 
connecting  the  two  ribs,  it  was  necessary  to 
construct  this  in  such  a  way  that  there  would 
be  no  settlemenl.  It  was  decided  to  lill  the 
extreme   end   of   the   cantilever   first,   bringing 


Fig.   2 — Vertical    Section    at   Center   of   Arch.    Showing  Falsework. 


ding  was  2xfi-in  .  set  about  2  ft.  on  centers 
and  wired  through  tlie  ribs,  usin.g  .\'o.  9  an- 
nealed wire.  'hi  all  exposed  surfaces  bolts 
were   used   which    projected   into   the   concrete 


the  steel  in  tlie  lop  chord  into  tension.  This 
was  allowed  to  stand  imtil  the  concrete  was 
set  hard  enough  to  remove  the  bulkhead. 
Then   the   central   part   of  the   cantilever   arm 
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Uvas  poured.  In  this  way  it  acted  as  a  wedge, 
'  driven  by  its  own  weight,  between  the  two 
■  extreme   ends   of   the   cantilever,   and    perfect 

results  were  secured. 
Roadxi-tiy    {'lulfonn. — The   cross   beams   ami 

girders    having    been    run    with    the    vertical 


labor    costs    only    except    for    the    item    dyna- 
mite in  excavation. 

The  cost  of  erecting  a  temporary  foot 
bridge  200  ft.  long,  8  ft.  wide  and  about  8  ft. 
above  water  level  and  of  wrecking  the  old 
bridge  was  as  follows : 
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Fig.  3 — Vertical   Section   B.  B.  at  Main  Arch    Pier. 


posts,  arch,  and  cantilever  ribs,  made  it  pos- 
sible to  have  the  centering  of  the  roadway 
slab  on  the  cross  beams  by  stirrups  made  of 
3SIo.  5  wire.  Before  placing  the  reinforce- 
mient  a  coat  of  mortar  about  1  in.  thick  was 
•placed  on  the  forms,  then  the  steel  was 
■placed  and  the  balance  of  the  concrete  com- 
pleted to  the  required  thickness  of  10  ins.  On 
top  of  this  floor  slab  there  was  placed  a  2-in. 
tinish.  composed  of  1  part  Portland  cement 
and  2  parts  torpedo  sand,  troweled  to  a  hard, 
smooth  surface  and  cut  with  %-in.  grooves 
ep«ery  12  ins. 

The  concrete  work  was  finished  Nov.  1 
and  the  centering  under  the  arch  ribs  was 
struck  Nov.  16,  1909.  The  settlement  of  the 
arch  ribs  at  the  center  on  the  removal  of  the 
forms  was  3/64  in. 

After  the  concrete  work  on  the  super- 
structure was  finished,  and  the  forms  re- 
moved, sheet  lead  '/4  in.  thick  was  placed  on 
the  foundation  at'  the  center  of  the  lower 
binges  and  the  concrete  filling  around  the  top 
half  of  the  lower  hinges  was  placed. 


Conunon  labor    S3('..S.47 

Foreman,   timelieeper,   etc 53.50 

Total    $421.97 

There  were  altogether  600  cu.  yds.  of  exca- 
vation, comprising  .503  cu.  yds.  of  earth,  57 
cu.  yds.  of  rock  and  40  cu.  yds.  of  shale.  The 
cost  of  this  excavation  was  as  follows: 

Common  labor    '. . $307.05 

Foreman,    timekeeper,   etc ; 46.00 

Dynamite •     36.75 

Total   .' $379.80 

This  gives  an  average  cost  for  excavation 
of  63%  cts.  per  cu.  yd.  All  material  was 
shoveled  into  skips  and  removed  by  derrick. 
.Mternately  with  the  handling  of  the  skip 
loads  of  excavation  the  derrick  was  used  to 
remove  stone  from  the  old  abutment..  As  the 
mortar  had  disintegrated  these  stones  were 
loose.  The  signal  man,  between  loaded  skips, 
hitched  onto  one  or  two  stones  and  the  der- 
rick swung  them  into  the  bank.  By  this 
method  of  work  the  cost  of  removing  the  old 
masonry  was  as  follows : 


Oommon  labor   $518, 

Foreman,    etc "8.1 


Total     $596, 


This   gives   a   cost   of   .33.1   cts.   per   cu.  yi 
The  average  per  man  per  day  was  .5.3  cu.  ydi 

The   cost   of   hauling   and   setting   the   stei 
shoes  weighing  18.12  tons  was  as  follows: 

Common  labor  S63. 

Foreman   8 

Total    $71.! 

This  gives  a  cost  per  ton  of  $3.97. 

For  reinforcement  18%  tons  of  new  ste( 
and  14Vi  tons  of  steel  removed  from  the  oil 
bridge  were  used.  The  cost  of  placing  thi 
new  steel  was  as  follows : 

Common  labor   $117.71 

Foreman,  etc 1S.7| 

Total    $136. 4i 

Per  ton  7.52 

The  old  steel  was  stacked  up  and  heated  to' 

remove  the  paint  qnd  scale.  The  cost  of  thisi 

preparation   and    of   placing  the   steel   was  aS' 
follows : 

Common  labor  $175.00 

Foreman,  etc 22. -.'O 

7   cords  wood 10.50 


Total   $20S.4» 

Per  ton    MM 

The  cost  of  forms  for  874  cu.  yds.  of  con- 
crete was  as  follows : 

Common  labor  $1.SG6.28| 

Foreman,  etc 202.62 

Total   $2,068.88 

This  gives  a  cost  per  cubic  yard  of  $2.37. 

The  costs  of  mixing  and  placing  concrete 
in  the  two  piers,  using  two-wheel  carts  for  the 
east  pier  and  a  derrick  for  the  west,  were  as 
follows : 

Item.  East.  West. 

Cubic  yards   68  122 

Common  labor  $70.73  $69.26 

Foreman,  etc 12.00  8.00 

$77.26 
$0,633 
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Fig.  4 — Elevation   Showing  Forms  for  Arches  and    Piers  in   Place. 


The  work,  as  will  be  seen,  involved  several 
items  of  greatly  different  character,  making  it 
necessary  to  give  the  costs  of  the  various 
items  separately.  The  wages  paid  ranged 
frc  ni  17V4  cts.  to  25  cts.  per  hour  for  com- 
mon labor  and  from  30  cts.  to  40  cts.  per  hour 
for    carpenters.      The    costs   given   below    are 


Connnon    labor    .,,$7^.09 

Foreman,  etc 10-76 


Total    ?SS.85 

There    were    562   cu.    yds.    of    masonry,    so 

that  the  cost  was  16  cts.  per  cu.  yd. 
The   grading    work   amounted   to    1,800   cu. 

yds.  and  cost  as  follows : 


The  cost  of  placing  80.5  cu.  yds.  of  rubble 
concrete  in  the  west  abutment  was  as  follow-s : 

Common  labor $28.29 

Foreman,  etc ■'•''■'' 

Total  J33.74 

Per  cu.  yd ^■^'- 

.;  .TJic  co&t  of   placing  603.5  cu.  yds.  of  con- 
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Crete   in   the   arch   ring,  columns,  girders   and 
floor  was  as  follows  : 

Common  labor $430.90 

Foreman,  etc 18.90 

Total   $449.80 

Per  cu.  yd 0.79 

.'Ml   materials   were   unloaded   from  cars  by 
hand    and    hauled    four    blocks    bv    teams    at 


$3.50    per    I'l-hour    day.      The    amounts    and 
costs  were  as  follows  : 


Item.                       Stone.  Sand. 

Amounts    TOO*  3o7t 

Common    labor.  .$159.5.5  $84.13 

Foreman,  etc 18.90  12.89 

Total  $17S.45  $97.02 

Per  unit $0,251  $0,272 


Cement.  Steel. 
l,335i       lS.lo§ 


$68.92 
12.9 


$81.90 
$0,061 


♦Cu.  yds.     tCu.  yds.     jBbls.     ITons. 


$  8.50 
3.36 

$11.86 
J0.654 


The  construction  of  two  derricks  and  a 
cement  shed  and  the  installation  of  the  mixer 
cost  as  follow^. 

Common  labor  |^ $384.33 

Foreman,  etc.  . ' €7.87 

Total    '. $452.20 

The  grand  total  labor  cost  of  the  bridge 
was  $-'),4i)3.S*. 
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f     Some  Principles  and  Methods  for  Con- 
trolling    Underground    Excava- 
tions/^' 
The   art   of   timbering   is     not     synonymous 
with  that  of  control  of  ground  as  some  sup- 
pose ;   a   good   carpenter   can    frame   a   timber 
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Fig.  1. 

better  than  any  miner,  but  unless  he  places 
it  underground  as  directed  by  the  latter,  his 
accurately  jointed  sets  are  liable  to  prove 
worthless  for  the  purpose  intended.  The 
subject  of  ground  control  naturally  divides 
itself  into  two  classes:  (1)  the  subject  of  roof 
control,  and  (2)  the  control  of  the  sides  and 
bottom  of  an  excavation  and  of  the  whole 
overlying   formation. 

Figure  1  represents  the  cross  section  of  a 
rectangular  excavation  in  a  horizontal  seam 
or  bed  a  b  b'a.  The  support  of  the  roof  over 
the  opening  a  b  depends  upon  the  immediate- 
ly overlying  formation  which  usually  may  be 
classed  as  one  of  the  following:  Homoge- 
neous ;  horizontally  bedded ;  weakly  consoli- 
dated :    non-conformable,    or   broken. 

With  a  homogeneous  roof  stratum  either 
massive  or  in  a  sufficiently  thick  bed  to  act  as 
such,  the  lines  of  vertical  pressure  far  above 
ab  tend  to  combine  themselves  into  resultants 
which  follow  a  surface  a  c  b  and  throw- 
downward  pressure  onto  the  walls  at  a  and  b. 
The  resultant  surface  takes  the  form  of  an 
arch.  This  means  that  the  sub-arch  block 
a  c  &  is  all  the  weight  that  has  to  be  sup- 
ported to  maintain  the  roof  intact,  and  that 
its  stability  depends,  first,  on  its  strength  as 
a  beam  of  continuous  width  to  bear  its  own 
weight  across  the  span  ab  and,  second,  on  its 
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Fig.  2. 


being  held  in  place  by  the  tensile  strength  of 
the  rock  area  along  the  arch  a  c  b.  In  ho- 
mogeneous ground  the  natural  arching  is  usu- 
ally sufficiently  convex  so  that  the  sub-arch 
block  has  sufficient  depth  c  f  to  make  it  self- 
sustaining  as  a  beam  across  ab  except  in  soft 
rocks  like  certain  shales  which  may  not  only 
need  the  support  of  a  cap  like  ab  but  also 
must  be  lagged.  In  old  mine  workings  where 
the  sub-arch  block  a  c  b  has  fallen  out  so 
that  the  shape  of  the  natural  surface  of  equili- 

•Abstract  from  an  article  in  the  Mining  World 
by  Robert  B.  Brinsmade,  Professor  Mining  En- 
gineering,   University   of  West   Virginia. 


brium  a  c  b  can  be  discerned,  it  appears  as  an 
arch  whose  proportions  vary  with  the  width 
of  the  roof,  and  its  nature.  Fayol  gives  the 
following  rules  for  limited  areas  of  roof: 
If  iC^width  of  roof  (as  a  6  in  Fig.  1)  ;  /!= 
the  height  of  the  excavation  (.as  e  f  in  Fig. 
1)  ;  if  w  is  less  than  b  ft.,  It  may  be  as  much 
as  2  li'.  This  is  Fayol's  first  rule.  If  iv  is 
more  than  6  ft.,  h  may  be  as  much  as  4  w. 

In  railroad  or  mine  tunnels  a  homogeneous 
roof  can  be  made  self-sustaining  by  excavat- 
ing it,  at  the  start  along  the  natural  arch 
form.  If  it  is  desired  to  hold  the  sub-arch 
block  a  c  b  in  place  the  cross  beam  a  b  must 
be  of  a  strength  equal  to  the  difference  be- 
tween the  weight  of  a  c  b  and  the  tensile 
strength  at  the  arched  surface.  If  the  homo- 
genous sub-arch  block  a  c  b  has  fractured 
at  all  before  the  beam  a  b  has  been  placed 
then  the  beam  must  be  strong  enough  to  bear 
the  entire  weight. 

In  the  second  case  where  the  roof  is  in 
horizontal  beds  thinner  than  the  sub-arch 
block  so  that  bedding  planes  like  h  k  and  m  n 
(Fig.  \)  intersect  the  surface  a  c  b,  il  differ- 
ent condition  arises  from  the  case  in  w'hich 
homogeneous  material  is  considered.  In  this 
case  the  sub-arch  block  consists  of  several 
stone  beams,  so  that  for  a  self  sustaining 
roof  the  lowest  '•'■■■•'  •"••-^  -e  strong  enough 
to  sustain  the  v,     _  ,ise.  of  the  two 

above   it:   the   Cr    _:._  .     .■    vi   n   k^  must 

sustain  the  top  beam  and  the  tensile  strength 
of  the  sub-arch  block  must  be  strong  enough 
to  hold  up  the  whole  sub-arch  block.  It  is 
likely  that  stronger  props  would  be  needed  in 
this  second  case  than  with  the  first  or  homo- 
geneous material,  because  the  lowest  sustain- 
ing beam  as  a  li  k'  b  has  a  depth  in  the  middle 
of  h  a  which  is  only  a  fraction  of  the  corre- 
sponding depth  c  j  for  the  first  case,  and  the 
cross  breaking  strength  of  a  beam  increases 
directly  as  the  square  of  the  depth.  .\lso 
each  of  the  three  beams  may  have  t 

tensile  strength.  Hence  we  have  t 
both  the  cross-breaking  strength  a;;J  tensile 
strengths  of  all  beds  in  the  sub-arch  block 
before  we  can  tell  how  much  proppin.g  is 
necessary  to  sustain  the  roof  across  a  given 
width.  A  roof  of  an  elastic  nature,  like  slate, 
may  at  first  simply  bow  downwards  from  an 
excess  of  pressure  instead  of  fracturing  as 
a  beam.  This  may  cause  it  to  fail  by  shear 
at  the  abutments.  For  the  maximum  strength 
of  a  roof  it  is  important  to  e.xclude  water 
from  the  bedding  plans  in  order  to  prevent 
the  slipping  and  weakness  caused  by  its  pres- 
ence. 

In  the  third  case,  where  the  sub-arch  con- 
sists of  a  weakly  consolidated  stratum  like  a 
conglomerate  the  problem  of  support  is  simi- 
lar to  that  of  a  homogeneous  material.  Prac- 
tically the  whole  weight  of  the  sub-arch  block 
must  be  held  in  place  by  artificial  supports, 
and  in  addition  the  beam  a  c  b  must  be  rein- 
forced by  crossbeams  and  props.  Where  the 
roof  stratum  is  so  weakly  consolidated  as  to 
be  incoherent  it  requires  close  lagging,  and 
where  it  is  quite  loose  an  advance  can  only 
be  made  by  driving  forepoles  ahead  of  the 
timber  sets  right  up  to  the  working  face. 
Loose  sand,  if  dry  or  only  moist,  can  be  sus- 
tained, like  loose  gravel,  by  close  fore-poling, 
but  if  it  is  wet  enough  to  flow  freely  like 
quicksand  the  case  is  hopeless  except  by  the 
use  of  some  such  system  as  that  of  the  pneu- 
matic shield  recently  employed  in  the  Hud- 
son   river   tunnels   at    New   York. 

W'hen  the  quicksand  once  begins  to  flow, 
the  results  may  be  far  reaching  as  its  escape 


from  its  matrix  may  mean  the  collapse  of  the 
latter  and  consequent  disastrous  movements 
of  the  whole  overlying  cover. 

In  the  fourth  case,  or  non-conformable 
roof,  the  strata  may  dip  in  any  direction.  If 
the  strata  lies  as  shown  in  Fig.  2  the  condi- 
tions w'ill  not  produce  an  arch  of  fracture  as 
in  Fig.  1.  The  upper  stratum  g'  g  p  v  is  en- 
tirely above  the  opening  and  bridges  it  slant- 
ingly   from   one   side   to  the   other,   while   the 
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Fig.  3. 

two  lower  strata,  v  p  v'  q'  and  q'  v  q  have 
their  lower  ends  unsupported  and  projecting 
like  cantilever  beams.  Then  the  natural  sur- 
faces of  fracture  will  be  norma!  to  the  bed- 
ding planes  and  will  be  q  q'  for  the  lowest 
and  q'  v  for  the  middle  stratum.  The  tensile 
strength  of  surface  q  q'  must  be  enough  to 
hold  the  wei.ght  of  projection  q'  '•:'  q  and  any 
unbalanced  pressure  from  above,  while  sur- 
face ;'  q'  must  hold  its  end  v  p  v'  q'  and  any 
weight  above.  .\  line  of  props  at  t  strong 
enough  to  sustain  the  excess  of  strain  over 
the  resisting  strength  of  surface  q  q ,  will  hold 
up  the  roof  without  a  second  line  at  /  pro- 
vided that  surface  v  p'  is  strong  enough  to 
sustain  the  weight  on  it  from  the  projection 
p'  p   v. 

.■\s   the  dip  of  the  roof  beds  mcreases,  the 
,-•.  the  surface  of  fracture  q  q'  v  be- 

c  rr  tensile  than   cross-breaking  until 

with  Ntrtical  beds  the  strain  is  all  tensile.  In 
the  last  case,  the  weight  to  be  sustained  by 
each  stratum  is  its  block  below  a  natural  arch 
of   fracture  across  the  room,  which  is  differ- 
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ently   proportioned    for   vertical   beds   than   is 
a  c  b  oi  Fig.  1   for  horizontal  beds. 

Where  the  strike  of  the  inclined  beds  of 
the  roof  is  across  instead  of  along  the  room 
beneath,  we  have  a  mixture  of  the  cases 
illustrated  by  Figs  1  and  2.  Each  bed  can 
first  be  considered  separately  as  forming  a 
single  sub-arch  beam  whose  side  elevation 
is  o  f  b  in  Fig.  1.  Each  bed  must  then  be 
calculated  separately  for  the  self-sustaining 
power  of  its  sub-arch  beam,  across  the  span 
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of  the  opening.  A  bed  may  then  be  arti- 
ficially supported  if  necessary  by  a  cap  a  b 
or    prop   f   f. 

The  fifth  case  or  broken  roof  may  arise 
from  planes  of  faulting,  etc.  If  the  breaking 
planes  arc  parallel  or  in  one  general  direction, 
we  can  handle  the  roof  as  suggeslcd  for  the 
fourth  case.  If  the  planes  are  in  several  di- 
rections so  as  to  cut  the  roof  into  monoliths, 


-Types     of 

South    African 


Bits     Adopted     at 
Mines. 


the  support  of  each  block  will  have  to  be 
studied  separately.  Where  a  roof  monolith  is 
of  indefinite  height,  we  may  illustrate  it  by 
Fig.  1  with  a  b  its  length  and  a  c  b  the  section 
of  its  natural  surface  of  fracture,  which  will 
be  of  dome  shape,  so  that  only  the  support 
of  the  sub-arch  portion  a  c  b  has  then  to  be 
considered.  When,  however,  the  roof  mono- 
liths are  broken  also  by  a  plane  in  a  hori- 
zontal direction,  like  in  n  in  Fig.  1,  so  as  to 
become  free  blocks  like  a  in  n  b,  they  can 
only  be  kept  in  the  roof  by  sustaining  their 
entire  weight  artificially,  and  forepoling  will 
have  to  be  used  for  excavating  beneath  a  roof 
surface  containing  them. 

Curved  Sections — A  tunnel  section  may  be 
supported  by  the  circular  lining  i  (Fig.  3) 
against  external  pressure  from  any  direction 
since  the  portion  of  the  ring  taking  the  ground 
pressure  will  be  an  arch  to  transmit  its  load 
to  the  balance  of  the  ring  acting  like  arch 
abutments.  If  we  consider  only  the  keeping 
open  of  a  given  area  with  the  least  material, 
the  circular  lining  may  be  replaced  with  ad- 
vantage by  the  elliptical,  when  the  pressure  is 
greater  in  one  direction  than  in  another,  by 
placing  the  long  axis  of  the  ellipse  parallel  to 
the  direction  of  greatest  pressure.  Thus  if 
the  greatest  pressure  conies  from  roof  or 
floor,  the  ellipse  should  be  vertical  as  _'  in 
Fig.  .3,  and  if  from  the  sides,  the  ellipse 
should  be  horizontal  as  in  S-  The  circular 
lining  is  most  economical  when  the  external 
pressure  is  equally  distributed,  or  where  it 
comes  in  an  oblir4ue  direction,  for  an  oblique 
ellipse  would  be  generally  unsuitalile  for  use. 
The  oblique  pressure  is  apt  to  occur  when 
driving  along  the  strike  of  inclined  beds. 
Other  considerations,  besides  economy  of  lin- 
ing, usually  prevail  in  practice  so  that  circular 
sections  are  less  used  than  elliptical  ones, 
which  fit  cars  more  closely  in  transportation 
tunnels,  or  egg-shaped  ones,  like  4,  which 
have  a  lesser  hydraulic  gradient  for  water 
conduits  or  drains.  The  material  most  used 
for  curved  linings  is  cast  iron  nr  some  kind 
of  masonry,  though  steel  shapes  are  also 
formed  to  fit,  and  timber  polygons  to  appro.xi- 
mate,  curved  sections.  To  merely  support  the 
ground  it  is  clear  that  only  that  part  of  the 
tunnel  section  need  be  lined  which  has  weak 
walls  so  that  we  see  in  practice  linings  on  the 
roof  alone,  on  the  roof  and  one  side,  or  on 
three  sides,  the  ends  of  the  linin.g  resting  in 
each    case    against    abutments    of    solid    rock. 

Rectangular  Sections — The  greatest  avail- 
able   area    in    transportation    tunnels    for    the 


mininunn  volume  of  excavation  is  obtained 
by  using  the  rectangular  instead  of  the  curved 
section.  Ordinary  brick  Of  stone  masonry, 
having  little  tensile  strength,  is  unsuitable  for 
lining  any  part  of  the  rectangular  section 
subject  to  cross-breaking  strains.  Therefore 
it  is  not  used  except  for  side  walls.  Timber 
or  steel  beams  and  re-enforced  concrete  are 
the  common  linings  for  rectangular  sections. 
With  a  weak  roof  and  strong  sides  only  the 
piece  (7  ('  (Fig.  4),  which  is  called  a  cap  or  a 
"quarter-set"  is  put  in:  with  both  roof  and 
one  side  weak  the  cap  a  b  and  the  post  b  c 
called  a  "half  set,"'  are  needed;  with  roof  and 
both  sides  weak  a  cap  and  two  side  posts,  or 
a  "three-quarter  set,"  is  used  :  while  with  four 
weak  walls  a  cap,  two  posts  and  a  tloor  sill. 
or  a  "full  set,"  is  required. 

The  attempt  will  not  be  made  here  to 
discuss  methods  of  framing  except  as  they  are 
affected  by  .ground  pressure.  With  a  pre- 
dominating vertical  pressure  a  good  joint  for 
square  timber  is  at  a  (Fig.  4),  and  for  a 
round  timber  at  b.  Where  the  main  pressure 
is  horizontal  a  joint  for  square  timber  is 
shnwn  at  d  and  one  for  round  timber  at  c.  A 
rectangular  frame  can  resist  pressure  acting 
parallel  to  its  sides,  but  tends  to  collapse  un- 
der oblique  pressure.  It  is  to  make  them 
more  stable  under  oblique  pressure  that  tunnel 
sets  have  outward-battered  instead  of  vertical 
post-;. 

Types  of  Drill  Bits  Adopted  in  South 
Africa. 

The  accompanying  sketch  shows  the  shapes 
and  dimensions  of  various  drill  bits  recently 
adopted  at  the  Robinson  ]Mines,  South  .\frica. 
The  tests,  according  to  the  Engineering  and 
Mining  Journal,  were  made  to  determine  the 
most  suitable  steel  for  use  in  the  Rand  mines. 
Many  varieties  of  steel  have  been  tested  in 
the   following  way. 

From  40  to  00  drills  made  from  each  lirand 
of  steel  were  sharpened  by  hand,  weighed, 
measured  by  a  micrometer  gage,  then  sent  to 
the  mine,  where  they  were  used  in  "2%  in. 
machines     to     drill     the     hardest     rock.     The 


steel  has  an  imiiortant  Ijcaring  on  the  effi- 
ciency of  the  drills,  so  it  was  necessary  to 
recommend  steel  of  such  carbon  content  as 
would  permit  of  direct  plunging  in  the  type 
of  tank,  giving  a  limited  depth  of  irnmersion 
for  cross  bits. 

The  bits,  as  finally  adopted,  are  shown  in 
the  accompanying  illustration.  They  are  used 
in  2%  and  2%  in.  machines.  The  starting  bit 
is  used  to  drill  l.j  ins.  of  hole,  the  second  21 
ins.  and  the  third  and   fourth  24  ins.  each. 

With  higher  air'  pressure  it  is  believed  that 
the  third  and  fourth  hits  should  be  made  of 
1  in.  steel,  as  even  with  TO  lbs.  air  pressure  a 
2■}^  in.  machine  will  bend  some  of  the  %  in. 
drills.  From  0.7  to  0.7.")  per  cent  carbon  is  the 
highest  that  will  permit  of  steel  being  satis- 
factorily welded  and  which  will  temper  with- 
out cracking  on  direct  plunging. 


An   Economical  Automatic   Dump  for 
Shaft  Sinking. 

The  automatic-dump  hoisting  apparatu- 
shown  in  the  accompanying  figure  is  the  in- 
vention of  R.  H.  Pascoe.  former  superin- 
tendent of  the  Burk  ^Mines  of  the  Coeur 
d'Alene  district,  Idaho,  and,  as  described  in 
the  Engineering  and  Mining  Journal,  has  been 
used  in  sinking  a  three  compartment  shaft 
and,  it  is  claimed,  effecting  a  saving  of  $10 
per  fcpot,  of  which  $7  per  foot  is  saved  by 
the  elimination  of  one  top  man. 

While  the  cost  of  the  bucket  arrangement 
is  sriiall,  it  has  all  the  advantages  of  an  ex- 
pensive skip  installation  and  is  in  inany  re- 
spects superior  to  the  hoisting  apparatus  com- 
monly  used    for   shaft   sinking  or  bailing. 

The  main  features  of  construction  and  op- 
eration are  clearly  shown  in  the  accompanying 
illustration.  The  laterally  extending  trunnions 
A  on  the  bucket  (which  is  suspended  by 
chains  from  a  crosshead)  engage  in  the  trun- 
nion recess  3  on  the  skids  when  the  upper 
end  of  the  bucket  conies  in  contact  with  the 
deflector  opposite  to  the  skids,  thus  causing 
the  bucket  to  capsize  and  discharge  its  con- 
tents into  the  chute  or  other  receptacle.  In 
the  cut  the  deflector  is   shown  as  being  com- 
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Fig.    1. — Plan    and    Sections    of    Shaft    Showing      Automatic      Dump      Bucl<et     for      Shaft 

Excavation. 


de])th  of  boles  drilled  and  time  taken  were 
noted.  The  drills  were  then  sent  to  the  sur- 
face, where  they  were  again  weighed  and 
measured  and  the  quality  of  the  steel  com- 
pareil  by  the  loss  in  gage. 

h   is   difficult  to  convince  the   Rand   miners 
th.il   the  proper  heating  and  tempering  of  the 


loosed  lit  wooden  pieces  faced  with  iron;  o- 
in.  angle  irons  are  sometimes  u.sed  for  this 
purpose.  The  crosshead  is  preferably  con- 
strncled  of  steel  I-beams  or  angle  irons, 
properly  braced,  with  an  eyebolt  for  suspen- 
sion from  the  cable.  The  bucket  is  suspended 
from  the  crosshead  by  a  pair  of  eyebolts  con- 
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HL-cted  with  chains  of  sufficient  length  to  allow 
easy  dumping.  The  crosshead  runs  between 
a  single  pair  of  timber  guides  secured  in 
proper  alinemeiit.  If  desired,  a  safety  clutch 
can  be  applied  to  the  crosshead. 

This  apparatus  has  been  thoroughly  tested 
under  actual  workin.t;  conditions  in  the  mines 
of  the  Federal  and  other  companies  operat- 
ing in  the  Cceur  <l'.\lenes.  I'.y  its  use  a  1-ton 
bucket  can  be  hoisted,  dumped,  delivered  back 
to  the  bottom  of  ln(i-ft.  shaft  in  90  seconds, 
this  having  been  proved  in  the  actual  work 
of  sinking  two  three-compartment  shafts  300 
ft.  each.  This  work  also  demonstrated  a  1-ton 
bucket    would    more    than    lake    care    of    the 


rock   broken.    111    addition   to   hoisting   the   men 
and  supplies. 

One  great  advantage  of  using  this  apparatus 
in  shaft  sinking  lies  in  the  degree  of  safety 
afforded  the  men.  Xo  rock  falls  back  into  the 
shaft,  and  the  cpnck,  positive  action  and  free- 
dom from  sw.ay  and  sideplay  reduces  con- 
fusion when  ready  to  blast.  .\s  the  bucket 
rides  as  steadily  as  a  skip,  it  is  imnecessary 
to  line  a  shaft  in  good  ground.  In  sinking 
two  or  threc-comp;iremeni  shafts,  the  chain 
on  one  side  can  be  uidiooked  and  the  bucket 
taken  to  any  part  of  the  shaft  for  loading, 
thus  enabling  this  operation  to  be  performed 
readily   and    convenirntl.\'.      .\fter    loading,   the 


bucket  IS  pulled  back  into  position  by  tlie 
hoist  and  the  loose  chain  hooked  on,  when 
the  load  is  ready  for  hoisting.  Owing  to 
vibration  being  taken  up  Iiy  the  chains,  a 
liucket  fitted  with  a  valve  makes  an  ideal 
bailer, 

Dmuping  can  lie  effected  at  any  level  at 
or  below  the  hoist  station,  making  it  unneces- 
sary to  move  the  hoist  until  the  limit  of  ca- 
pacity of  the  engine  is  reached,  which  cannot 
be  done  with  an  ordinary  bucket  without  the 
services  and  extra  expense  of  a  topman  at 
the  clumping  point.  If  the  shaft  has  more 
than  one  cotnpartment  this  apparatus  is  best 
in-tailed   in   the   pipe   compartment. 
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Instructions   of   the   Ohio    State    High- 
way  Department  for  Inspectors 
on  State  Aid  Road  Work. 

The  lollowing  instruction^  have  been  issued 
by  the  Ohio  State  Highway  Department,  Jas. 
C.  Wonders,  commissioner,  for  the  guidance  of 
inspectors  in  the  inspection  of  material  and 
workmanship'  used  in  the  construction  of 
state  aid  roads  in  Ohio  : 

Duties  i>f  1  iisf^cclnrs. — .\n  inspector  is 
placed  on  the  work  to  keep  the  department 
informed  as  to  the  progress  of  the  work  and 
the  manner  in  which  it  is  being  done;  also  to 
call  attention  of  contractor  to  any  infringe- 
ments upon  plans  or  specifications.  He  is  not 
authorized  to  approve  or  accept  any  portion  of 
the  work  or  to  issue  instructions  contrary  to 
the  plans  and  specifications. 

The  inspector  must  at  all  times  be  .gentle- 
manly and  businesslike,  liut  firm  in  securing 
honest  work. 

The  inspector's  ihities  may  be  divided  into 
three  heads : 

1.  The  inspection  of  methods  used  in  con- 
struction,   including    quality    of    workmanship. 

'2.  The  inspection  of  both  quality  and  quan- 
tity of  material  used. 

3.  The  keepin.g  of  a  daily  record  of  the 
progress  and  condition  of  the  work.  The  in- 
spector nnist  report  the  progress  of  each 
day's  work,  and  at  the  end  of  the  week  mail 
the  reports  of  that  week's  work  to  the  office 
of  the  State  Highway  Department.  He  must 
also  keep  a  small  diary,  in  which  he  will  jot 
down  the  principal  events  of  the  day ;  also  the 
record  of  the  work  done  on  each  day  as  given 
in  his  daily  reports.  This  diary  will  be  of 
great  value  in  settling  controversies,  disputes, 
etc. 

Sf'ccificatioiis. — He  must  thoroughly  ac- 
quaint liimself  with  the  requirements  of  the 
plans  and  specifications  for  the  work,  and 
must  keep  a  copy  of  the  specifications  with 
him  at  all  times  while  on  the  work.  If  there 
is  any  pomt  that  he  does  not  clearly  under- 
stand he  should  make  inquiries  of  the  resident 
en.gineer  or  some  member  of  the  Highway 
Department. 

Inspection  of  .Uii/cn'd/, — He  should  also 
carefully  examine  the  s.amples  of  materia! 
submitted  by  the  contractor  with  his  bid.  as 
he  will  be  justilied  in  condemning  material  in- 
ferior to  these  samples.  In  this  particular  the 
inspector  must  use  jud.gment,  and  discrimi- 
nate between  a  mere  blemish  and  a  real  de- 
fect. He  should  at  all  times  be  fair  and  rea- 
sonalde  with  the  contractor  and  must  not  be 
too  exacting  in  particidars  which  do  not  ma- 
terially affect  the  quality  of  the  finished  road. 

The  Resident  Engineer. — The  resident  en- 
gineer is  the  inspector's  superior  officer  and 
his  orders  must  be  respected  unless  they  con- 
flict w'ith  the  specifications.  The  inspector 
must  keep  in  close  touch  with  the  resident  en- 
gineer and  assist  him  as  much  as  possible  in 
taking  measiu-ements,  settin.g  stakes,  etc.  Many 
of  the  stakes  can  lie  set  by  the  inspector  biiji- 
self.  He  must  see  that  the  stakes  arc  not  lost 
or  removed,  and  shall  use  care  in  preserving 
all  stakes,  reference  points  and  bench  marks. 
He  must  always  insist  upon  a  complete  un- 
derstanding of  e-xactly  what  the  stakes  repre- 


sent, and  See  to  it  th.it  the  work  is  carried  out 
in  accordance  with  these  stakes. 

In  the  absence  of  the  engineer  the  inspector 
is  in  full  charge  of  the  work  and  is  there  to 
see  that  the  specifications  are  rigidly  carried 
out.  .\II  of  his  orders  in  accord  with  the 
plans  and  specifications  must  be  obeyed.  If 
they  are  not,  his  duty  is  to  stop  the  work  on 
that  branch  in  dispute  and  couminnicate  with 
this  office  at  once. 

Dont's. — Don't  under  any  circumstances 
make  any  agreement  with  tlie  contractor  for 
the  furnishing  of  material,  teams,  or  laljor. 
nor  derive  any  profit  from  anything  used  in 
the  construction  of  the  road. 

Don't  quarrel  with  the  contractor  or  fore- 
man. If  possible,  keep  on  good  terms  with 
them,  but  at  all  times  be  firm  in  holding  them 
to  the  terms  of  the  contract. 

Don't  give  orders  to  workmen.  If  work  is 
not  bein,g  done  properly  notify  the  foreman 
or  person  in  charge  of  the  work. 

Don't  do  work  on  the  road.  You  are  paid 
to  see  that  the  work  is  done  properly,  not  to 
do  it  yourself. 

Don't  accept  favors  from  the  contractor  or 
try  to  be  a  "good  fellow." 

Don't  be  intimidated  or  "bluffed"  by  the 
contractor  or  any  of  his  employes,  and  report 
any  or  all  threats,  if  any  be  made. 

Don't  take  orders  or  follow  out  sug.ges- 
tions  from  the  contractor  or  from  outside 
parties  concernin.g  the  manner  of  doing  work. 
Complaints  and  suggestions  by  residents  along 
the  road  m,ay  be  considered  and  reported,  liut 
orders  must  lie  followed  as  given  by  the  de- 
partment, ;uid  plans  and  specifications  carried 
out,  unless  written  consent  to  a  change  is  se- 
cured from  the  department. 

Don't  let  the  contractor  deposit  stone  or 
other  material  within  the  lines  of  the  road  at 
any  point  until  after  .gradin.g  and  rolling  has 
been   properly  completed. 

W.VTKK-liOUXn     MAC.Ml.VM. 

The  specifications  as  to  the  treatment  of 
macadam  are  to  be  your  guide  at  all  times,  but 
it  is  the  purpose  of  these  paragraphs  to  em- 
phasize .and  enlarge  upon  a  few  particular 
points.  In  the  construction  of  a  macadam 
road  the  points  to  be  observed  are: 

1.  The  thorough  consolidation  and  specified 
crown  of  the  subgrade  or  earth  bed. 

2.  Cleanliness  of  the  stone;  it  must  be  free 
from  clay  and  loam. 

3.  Size  of  the  stone  as  given  in  the  specifica- 
tions. Long,  flaky  pieces  or  "tailings"  must 
be  excluded :  they  will  never  compact,  no 
matter  how  nuich  they  are  rolled. 

4.  An  excessive  quantity  of  binding  must  not 
be  used.  The  proportion  should  be  about 
equal  to  the  void<  in  the  broken  stone.  By 
usin,g  a  larger  quantity  than  this  the  amount 
of  rolling  IS  lessened,  but  at  the  expense  of 
durability. 

Macndcini. — The  pieces  of  stone  should  be 
as  nearly  cubical  as  possible  and  be  clean  and 
free  from  dust,  dirt  and  screenings,  for  thi- 
reason  that  it  is  impossible  to  prevent  the  dust 
and  screenin.gs  from  being  deposited  in 
bunches  and  producing  weak  places  in  the 
road.  All  excess  of  dust  and  screenings  on 
the  finished  road  is  to  be  avoided,  as  it  ruts 
easily  and  prochices  a  soft  surface.  The  wa- 
tering of  the  finishing  layer  shall  be  thorough 


and  the  w.atering  .-iiiil  rolling  contiiuied  until 
water  flushes  over  the  whole  surface  and  the 
passage  of  the  roller  will  lirin.g  moisture  to 
the  partially  dry  surface,  as  in  the  case  of 
concrete  when  it  is  tamped.  If  the  material 
sticks  to  the  roller  it  is  clear  evidence  that 
there  is  not  sufficient  water  being  used. 

.\o  screenings  shall  be  dumped  on  either 
la.\er.  but  they  should  lie  deposited  in  piles  on 
the  shoulder  or  at  one  side  of  the  road.  The 
material  should  be  evenly  applied  to  the  road 
with  a  spreading  motion  of  the  shovel.  It  is 
also  desirable  that  there  shall  be  no  displace- 
ment of  the  rolled  stone  before  the  spreading 
of  the  screenings,  but  should  this  occur  the 
roller  shall  be  brought  to  use  again  iniine- 
diately  before  the  spreading  of  screenings  has 
be.gun.  The  caulk  of  horseshoes  and  wdieels 
of  vehicles  driven  over  the  surface  of  the 
rolled  stone  will  tend  to  loosen  and  displace 
the  stone,  leaving  pockets  that  will  be  filled 
with  screenings,  making  weak  spots  in  the 
road.  The  intention  of  the  specifications  is 
that  the  stone  shall  be  closely  packed  to- 
gether and  held  in  place  until  the  interstices 
have  been  completely  filled  with  screenings. 
The  roUin.g  on  each  course  should  be  con- 
tinued until  the  stones  are  brought  firmly  to- 
gether and  do  not  move  ahead  of  the  roller  or 
when  walked  over.  -\ny  hollows  or  depres- 
sions in  either  layer  that  develop  during  the 
process  of  rolling  -ball  be  filled  with  the  same 
size  of  stone  that  has  been  used  in  the  layer 
and  brought  to  a  true  grade  wdien  rerolled. 

Heavy  loads  of  material  will  not  lie  per- 
mitted on  the  surface  of  an  unfinished  road, 
nor  after  the  finishin,g.  tmtil  the  surface  has 
Completely  dried. 

The  inspecti'r  must  not  permit  material  of 
any  kind  to  be  placed  upon  the  subgrade  when 
it  is  in  a  soft  or  muddy  condition  or  when  the 
ground  is  full  of  frost.  He  must  see  that 
trenches  are  cut  that  will  thoroughly  drain  the 
suli.grade  during  wet  weather,  and  while  con- 
struction is  under  way.  .After  the  road  has 
been  completed  there  will  be  no  necessity  for 
subdrainage,  as  the  finished  surface  will  act  as 
a  roof,  completely  sheddin.g  water  from  the 
subgrade. 

The  inspector  should  keep  ;i  record  of  the 
depth  of  stone  used  riu  each  course  on  each 
luii-ft.  section. 

T.\R    OR    .\SI'H.\LT    M.\C.\Ii,\M, 

Tar  or  asphalt  binders  should  be  applied 
only  in  warm,  dry  weather.  1  he  conditions 
which  shonlil  br  p.inicnlarly  observed  by  the 
inspector  are  ;is   follows: 

1,  The  stone  for  the  upper  course  should 
lie  clean  and  free  from  dust  at  the  time  of 
applying  the  binder.  If  the  stone  should  be 
co.ited  with  dust  or  other  fine  material,  the 
liinder  would  not  peiietra'c  and  would  soon 
peel  off.  resultin.g  in  a  ravelin.g  of  the  surface. 

■-'.  The  stone  should  be  dry.  .Moisture  will 
jirevent   the   proper  penetration  of  the  binder. 

:!.  The  binder  should  lie  ajiplied  during  warm 
we.ilher.  Cold  weather  lias  a  tendency  to 
chill  and  stiffen  the  binder  before  it  h.is  had 
time  to  penetrate,  and  unsatisfactory  work 
will  result. 

The  inspector  should  keep  an  exact  record 
of  the  number  of  barrels  of  tar  or  asphalt 
liinder  that  is  used  on  each  lOb-ft.  section  of 
roadway,    so    that     it     may     be     ascertained 
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whether  the  contractor  is  using  the  specified 
amount  of  material  per  square  vard  of  sur- 
face. 

BRICK    RO.\D. 

Saiiiplcs  of  Brick.— As  a  part  of  his  duty, 
the  inspector  should  procure  samples  of  brick 
as  they  are  being  delivered,  selecting  of  bricks 
that  are  an  average  in  quality  as  nearly  as  he 
can  determine.  Twenty-four  of  these  brick 
should  be  boxed  and  sent  by  express,  charges 
collect,  to  the  address  given  on  the  shipping 
tag.  He  will  be  furnished  with  shipping  tags 
on  which  he  should  state  the  name  of  the 
county,  road,  coiitractor  and  name  of  in- 
spector. He  should  select  samples  from  the 
first  lot  of  brick  delivered  and  send  tliem  im- 
mediately. He  should  not  allow  any  brick  to 
be  laid  until  he  has  been  notified  by  this  de- 
partment that  the  samples  have  met  the  re- 
quirements of  the  specifications.  If  the  first 
lest  shows  that  the  material  is  not  of  the  re- 
quired quality,  additional  samples  may  be  re- 
quired. At  the  time  shipment  of  brick  is 
made,  notify  this  department  that  .samples 
have  been  sent.  At  any  time  during  the  con- 
struction of  the  work  if,  in  his  opinion,  the 
quality  of  the  brick  delivered  should  change, 
he  should  send  additional  samples  to  be 
tested. 

In  the  work  on  a  brick  road  the  specifica- 
tions furnish  information  and  directions  for 
the  greater  part  of  the  work,  but  circumstances 
and  conditions  usually  arise  when  the  inspector 
must  be  guided  by  his  own  judgment  and  dis- 
cretion. 

Curb. — The  inspector  must  see: 

1.  That  the  forms  are  accurately  and  se- 
curely lined  and  braced. 

2.  That  the  inner  surfaces  of  the  forms  are 
thoroughly  drenched  before  concrete  is  put  in 
place. 

3.  That  the  surface  of  the  concrete  is 
worked  smooth  by  spading  and  troweling. 

4.  That  the  forms  are  left  in  place  and  the 
exposed  surface  of  the  concrete  kept  wet  un- 
td  It  has  thoroughly  set.  Care  should  be  used 
m  removing  the  forms  so  as  not  to  injure  the 
concrete. 

Foundation. — The  inspctor  must  see: 

1.  That  the  subgrade  is  thoroughlv  rolled 
and  compacted,  and  has  the  specified  crown. 

2.  That  the  foundation  material  is  equal  to 
the  samples  submitted  and  has  the  required 
depth  and  crown,  and  is  well  rolled. 

3.  Where  concrete  foundation  is  used,  he 
shall  insist  on  all  of  t-he  details  of  the  specifi- 
cations being  followed.  The  concrete  must 
always  be  a  wet  mixture,  so  that  it  will  flow 
into  place  with  little  ramming. 

4.  That  the  sand  used  for  the  cushion  coat  is 
of  good  quality,  dry  and  properly  luted  when 
brick  are  laid,  as  it  is  impossible  to  make  an 
even  and  uniform  cushion  coat  out  of  wet 
sand.  The  surface  of  this  sand  cushion  or  bed 
should  have  the  specified  crown  as  shown  by 
cross  section  drawing.  This  cushion  coat 
should  have  a  uniform  depth,  must  be  of  fine 
sand  and  must  not  contain  any  pebbles  larger 
than  %  in.  in  greatest  dimensions. 

Laying. — The  importance  of  care  in  prop- 
erly laying  the  brick  can  hardly  be  overesti- 
mated. After  laying  no  loads  should  be  per- 
mitted on  the  brick  during  the  process  of  con- 
struction. The  inspector  should  see  that  the 
lines  of  brick  are  kept  straight  and  the  specifi- 
cations rigidly  carried  out  in  every  detail. 

Rolling.— The    brick    must     be'   tliorougbly 
rolled  before  filling,  as  it  is  impossible  to  get  a 
smooth  and  uniform  surface  without  e.xerci^ 
ing  great  care  in  this  particular. 

Culling.— Aittr  the  brick  are  laid  and  be- 
fore rolling,  the  inspector  shall  carefully  ex- 
amine the  same.  The  brick  to  be  removed 
should  be  marked  with  an  X  and  those  to  be 
turned  marked  with  an  I.  This  marking  may 
be  done  with  lumber  crayon  or  clialk.  It  is 
not  a  duty  of  the  inspector  to  turn  brick  01 
remove  faulty  ones.  The  inspector  should  see 
that  the  contractor  removes  all  culled  brick 
from  the  work  and  tliar  they  arc  replaced  liy 
brick  of  acceptable  quality  before  tlie  work  of 
rolling  and  filling  is  undertaken. 

/■illcr. — See  that  the  proper  proportion  of 
sand  and  cement  is  used.  The  sand  must  be 
tine   or   it    will    fail   to   go   down   between   the 


bricks,  it  must  also  be  dry,  and  it  .shall  lie 
thoroughly  mixed  with  the  cement,  until  the 
mass  assumes  a  uniform  color  without 
streaks,  before  the  water  is  added.  It  must  be 
mixed  in  small  quantities,  as  it  is  almost  im- 
possible to  keep  the  sand  in  suspension  in 
(luantities  of  more  than  one-half  bushel  at  one 
time.  Unless  it  is  perfectly  mixed  when  it  is 
deposited  on  the  pavement  the  water  and  cem- 
ent will  go  to  the  lower  portion  of  the  joints 
between  the  bricks  and  the  sand  will  remain 
on  top.  In  mixing  the  grout  it  is  best  to  add 
the  water  slowly,  making  a  mortar  first,  and 
continue  adding  water  until  the  required  con- 
sistency is  attained.  The  first  pouring  must 
be  almost  as  thin  as  water.  The  second  pour- 
ing must  be  about  like  thick  cream.  Experi- 
ence is  required  to  know  when  you  are  get- 
ting the  best  results  and  you  are  advised  to 
study  this  work  very  carefully  until  you  have 
determined  the  exact  conditions  that  are  most 
desirable.  The  pavement  must  be  thoroughly 
saturated  with  water  before  beginning  the 
pouring.  This  is  the  most  particular  work  ip 
the  laying  of  a  brick  pavement,  and  the  suc- 
cess of  the  pavement  depends  more  on  proper 
filling  than  any  other  one  thing  that  enters 
into  the  construction  except  brick. 

Final  Inspection. — When  the  work  has  been 
nearly  completed  the  inspector  shall  notify 
this  office,  and  some  member  of  the  Highway 
Department  will  examine  the  work  and  give 
instructions  as  to  the  completion  of  same. 

Bill  for  Services. — At  the  end  of  each  month 
the  inspector  should  send  to  the  office  of  the 
Highw^ay  Department  a  carefully  itemized  and 
receipted  bill  for  his  services  during  that 
month. 

The  inspector  is  expected  to  be  on  the  work 
at  all  times  while  work  is  in  progress. 

Any  neglect  of  duty  or  failure  to  comply 
with  any  part  of  these  instructions  will  be 
sufficient  cause  for  immediate  dismissal. 


Dust     and     Its     Prevention     on     City 

Streets.* 

Public  nuisances  shall  not  be  tolerated  within 
the  city  limits  is  a  phrase  to  be  found  on  all 
our  municipal  statute  books,  and  yet  repug-  ■ 
nant,  dirty,  dusty  streets  are  characteristic  of 
practically  all  of  our  American  cities.  Why 
should  a  people  who  spend  vast  sums  of 
money  for  public  improvements  which  add  to 
the  comfort  of  mankind  submit  to  streets 
covered  with  dust  and  dirt  of  all  kinds?  One 
reason  is  that  the  large  majority  of  the  people 
of  this  country  do  not  appreciate  that  it  is 
economically  possible  to  have  clean  and  prac- 
tically dustless  streets  and  those  who  are  fa- 
miliar with  cities  where  clean  streets  are  the 
rule  rather  than  the  exception  have  not  the 
courage  of  their  convictions  to  make  an  em- 
phatic protest  to  those  responsible  or  to  carrv 
the  issue  to  the  polls  if  necessary.  The  pres- 
ent is  an  opportune  time  for  vigorously  at- 
tacking the  broad  problem  of  prevention  of 
dust  on  city  streets,  since  it  is  slowlv  becom- 
ing recognized  that  clean  streets  contribute 
not  only  to  the  healthy  condition  of  a  city  but 
also  play  an  important  part  in  attracting 'capi- 
tal and  desirable  residents.  One  must  have  a 
callous  mind  indeed  who  can  drive  through 
the  streets  of  Dresden  at  any  time  of  the  day 
and  not  be  impressed  with  the  spotless,  dust- 
less  condition  of  the  streets  of  that  munici- 
pality and  not  feel  that  it  is  a  desirable  place 
ill  which  to  live. 

Before  considering  the  effects  of  dust  and 
the  methods  of  alleviating  the  nuisance  caused 
by  its  presence  a  study  of  the  sources  from 
which  street  dust  arises  may  be  of  interest.  .\ 
self  evident  source  of  dust  is  the  mechanical 
abrasion  by  traffic  of  the  road  or  street  sur- 
face. It  is  manifest  that  the  degree  of  abra- 
sion will  depend  upon  the  amount  and  nature 
of  Ibc  traffic,  the  kind  of  materials  used,  and 
the  method  of  construction  and  maintenance 
employed.  Other  sources  of  street  dust  de- 
pending upon  traffic  are  the  deposition  of  dirt 
which   has  adhered  to  the  wheels  of  vehicles 
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coining  from  adjacent  earth,  gravel,  or  mac- 
adam streets,  from  the  leakage  of  the  con- 
tents of  loaded  vehicles  both  in  transit  and 
while  loading  and  unloading,  and  from  the 
excrement  of  animals.  All  street  dust  is  by 
no  means  the  result  of  traffic.  In  sections 
where  shade  trees  are  common  a  source  of 
dust  is  to  be  found  in  the  decay  of  twigs, 
bark,  and  leaves,  while  pollen,  seeds,  and 
spores  of  various  plants  are  further  sources. 
Mineral  matter  applied  to  certain  street  "sur- 
faces to  prevent  slipperiness  is  a  constant 
source  of  dust.  Dust  resulting  from  manu- 
facturing enterprises  frequently  forms  a  very 
considerable  part  of  street  dust.  Mills  where 
pulverizing  is  carried  on,  textile  establish- 
ments and  foundries  are  prolific  sources  of 
dust,  while  soot  and  fine  ashes  from  chim- 
neys find  their  way  to  the  streets.  From  the 
nature  of  these  sources  it  is  apparent  that  the 
composition  of  street  dust  is  extremely  varied 
and  complex. 

Dust  exerts  a  considerable  pathogenic  influ- 
ence aside  from  its  acting  as  a  conveyor  of 
disease  germs.  Various  delicate  membranes 
are  irritated  by  the  simple  mechanical  action 
of  the  dust,  with  the  result  not  only  of  local 
inconvenience,  but  many  times  of  general  de- 
bility. The  membranes  of  the  respiratory  or- 
gans are  susceptible  to  this  influence,  especial- 
ly if  a  person  be  asthmatic.  The  membranes 
of  the  eye  are  also  frequently  seriously  irri- 
tated by  dust.  In  the  sections  where  the  dust 
problem  has  been  successfully  solved  physi- 
cians report  a  marked  falling  off  in  the  num- 
ber of  cases  of  conjunctivitis. 

In  considering  the  problem  of  dust  preven- 
tion on  city  streets  it  is  advisable  to  classify 
the  public  ways  under  two  general  heads, 
business  and  residential  streets,  and  to 
further  differentiate  between  residential 
streets  which  are  narrow,  heavily  shaded  with 
trees  and  bordered  with  residences,  and  those 
streets  which  are  more  or  less  open 

There  is  one  way  and  only  one  way  to  sat- 
isfactorily prevent  dust  on  bituminous,  cem- 
ent-concrete, brick,  wood  block  and  stone 
block  pavements  which  are  subjected  to  ex- 
cessive horse  drawn  vehicle  traffic.  That 
method  consists  of  removing  the  dung  of  ani- 
mals and  other  street  refuse  by  hand  sweep- 
ing during  the  day,  mechanical  sweeping  of 
the  streets  at  night,  which  should  be  preceded 
by  sprinkling,  and  finally  flushing  with  water 
to  remove  fine  dust  and  thoroughly  cleanse 
the  surface  of  the  pavement.  Under  certain 
conditions  dependent  upon  the  amount  and 
character  of  traffic  and  the  uses  to  which  the 
street  is  subjected  it  is  feasible  to  omit  the 
mechanical  sweeping.  It  must  be  realized 
that  it  is  absolutely  impossible  to  economically 
remove  fine  dust  by  either  hand  or  mechanical 
sweeping.  The  use  of  the  so  called  dust  pal- 
liatives and  surface  treatments  on  pavements 
subjected  to  hea\-y  mixed  traffic  is  entirely 
wrong  in  principle,  as  sanitary  conditions  re- 
quire the  constant  removal  of  filth  from 
streets,  and  if  this  is  removed  periodically  by 
flushing  the  effectiveness  of  these  processes  is 
curtailed.  Again,  periodical  watering  of  pave- 
ments to  lay  dust  throughout  the  day  is  fund- 
amentally wrong,  as  the  fine  dust  which  ne- 
cessitates sprinkling  should  have  been  re- 
moved. 

However,  bituminous,  cement  -  concrete, 
brick  and  w-ood  block  pavements  may  be  used 
on  streets  subjected  primarily  to  motor  car 
traffic  and  light  horse  drawn  vehicle  traffic 
such  as  boulevards,  open  intra-urban  trunk 
lines,  etc.  In  such  cases  flushing  is  not 
necessarily  a  prerequisite  to  cleanliness.  Gen- 
erally patrol  hand  sweeping  throughout  the 
day  will  be  sufficient. 

Residential  streets  may  be  built  with  bi- 
tuminous surfaces  or  as  bituminous  pave- 
iiicuts,  dependent  upon  local  conditions.  On 
this  class  of  street  the  traffic  is  usually  com- 1 
paratively  light  from  the  standpoint  of  city 
traffic.  If  such  streets  have  a  surface  coat  of 
the  proper  kind  of  asphaltic  material  the  dung 
of  animals  and  other  refuse  can  he  removed 
by  patrol  hand  sweeping,  while  the  nature  of 
the  surface  will  be  .^uch  as  to  absorb  fine  dust 
and  render  the  street  practically  dustless. 

For  macadam  streets  in  poor  condition  for 
superficial  treatment  or  when  financial  condi- 
tions do  not  render  expedient  tlic  use  of  sur- 
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face  treatments  and  patrol  sweeping,  recourse 
must  be  had  to  the  use  ot  palUativcs  such  as 
light  oils  or  light  tars.  To  attain  successful 
results  it  is  necessary  tliat  light  products  hav- 
ing the  proper  chemical  and  physical  proper- 
ties should  be  used  in  small  amount  periodical- 
ly during  the  season  of  dust. 

In  slum  residential  districts  the  streets,  unless 
subjected  to  heavy  horse  drawn  vehicle  traffic, 
should,  provided  grades  will  permit,  be  con- 
structed of  water-bound  macadam  with  a 
superficial  coat  of  refined  tar  or  as  bituminous 
pavements  with  a  seal  coat  of  refined  tar. 
The  gradient,  however,  may  require  the  use 
of  an  asphaltic-tar  compound  or  an  asphalt 
for  the  superficial  or  seal  coat.  These  forms 
of  construction  will  give  a  sanitary  surface, 
one  from  which  excess  dirt,  dung  of  animals 
and  refuse  can  easily  be  removed  by  patrol 
hand  sweeping,  and  which  during  the  night 
can  be  thoroughly  cleansed  by  flushing.  It 
should  be  noted  that  the  nightly  flushing  with 
water  will  add  materially  to  the  comfort  of 
the  people  by  perceptible  cooling  of  the  at- 
mosphere during  the  hot  summer  nights. 

In  closing  it  is  paramount  to  emphasize  the 
fact  that  economical  and  efficient  results  will 
only  be  attained  by  municipal  Qwnership  of 
the  requisite  plant  equipment  and  a  well  or- 
ganized  force  of  competent  workmen. 


General    Directions   and    Specifications 

of    the    Road    Board    of    Great 

Britain  for  the  Treatment 

of  Roads  with  Tar. 

The  Road  Board  nf  Great  Britain  has  re- 
cently issued  the  following  general  directions 
and  specifications  relating  to  the  tar  treat- 
ment of  roads.  These  directions  and  specifi- 
cations, which  were  prepared  for  the  board  by 
its  advisory  engineering  committee,  are  of 
much  interest,  as  they  may  be  presumed  to  be 
the  conclusions  reached  from  several  years' 
experience  in  England  in  the  use  of  tar  for 
road  construction  and  maintenance  purposes. 
The  text  of  the  Road  Board's  directions  and 
specifications  follows ; 

NO.     ] — CENER.\L    DIRECTIONS     FOR    SURF.ACE    T.AR- 
RING. 

1.  Surface  tarring  may  be  advantageously 
applied  either  to  an  old  road  surface  in  good 
condition  or  to  a  new  surface  after  it  has  l)een 
consolidated  and  dried,  but  the  tarring  should 
never  be  carried  out  unless  the  road  is  thor- 
oughly dry. 

If  there  are  any  depressions,  pot-holes, 
waves,  grooves,  or  otiier  irregularities,  these 
should  as  far  as  practicable  be  made  good  be- 
fore tarring  is  commenced,  so  as  to  provide  an 
even  surface. 

2.  Painting  and  spraying  machines  get 
through  the  work  of  tarring  more  rapidly 
than  application  by  hand,  and  consequently  are 
to  be  recommended,  but  hand  work  gives  sat- 
isfactory results,  and  the  selection  of  the 
method  to  be  employed  must  be  largely  deter- 
mined by  the  available  supply  of  efficient  labor. 

3.  If  it  is  intended  to  tar  ;in  old  surface  it  is 
advisable  to  take  advantage  of  the  early 
months  of  the  year  to  scrape  or  brush  the  road 
during  wet  weather  as  a  preparation  for  sub- 
sequent tarring,  and  especially  to  keep  the 
road  free  from  caked  mud. 

4.  If  the  crust  of  a  road  is  thin  at  tlie  sides, 
but  adequate  in  the  center,  the  sides  should  be 
strengthened  and  consolidated  before  applica- 
tion of  tar  to  the  surface. 

').  In  resurfacing  any  road  the  surface  of 
which  is  afterwards  to  be  tarred,  stone  chip- 
pings  and  not  fine  material  should  be  used  for 
binding. 

ij.  The  road  while  being  tarred  should  be 
closed  to  traffic  over  half  its  wiiltli,  or,  where 
practicable,  over  its  whole  width. 

7.  The  road  should  lie  thoroughly  brushed' 
and  cleaned  before  application  of  the  tar.  Wet 
brushing  should  be  used  some  time  previous 
to  dry  brushing,  if  there  is  any  caked  mud. 
Any  method  of  brushing  may  be  used  which 
will  scour  and  clean  the  road  thoroughly,  the 
best  being  horse  brushing,  followed  by  hand 
brushing. 

8.  Tar  should  be  used  for  surface  tarring 
which  complies  with  either  Road  Board   Spe- 


cification for  Tar  No.  1  or  Road  Board  Speci- 
fication for  Tar  No.  2,  but  if  the  heavier  grade 
of  the  tar  is  u'^ed,  care  should  be  taken  to  ap- 
ply it  only  when  the  road  is  dry  and  well 
warmed  by  the  sun's  rays,  otherwise  it  will  not 
flow  freely. 

9.  The  tar  should  be  heated  to  its  boiling 
point  at  convenient  positions  on  the  works, 
and  should  be  applied  as  hot  as  possible,  so 
that  it  may  flow  freely.  The  desired  tempera- 
ture will  be  generally  found  in  practice  to  lie 
between  220°  and  240°  F.  for  Tar  No.  1  and 
between  200°  and  280°  F.  for  Tar  No.  2. 

10.  In  order  that  the  tar  should  be  applied 
to  the  road  as  hot  as  possible,  it  is  advisable,  if 
the  method  of  application  is  by  hand,  to  use 
flexible  pipes  to  convey  the  tar  from  the  boiler 
to  the  point  of  application.  If  these  are  not 
available,  it  will  be  found  convenient  in  case 
of  hand  pouring  to  use  3-gal.  cans  specially 
constructed  for  the  purpose,  fitted  with  spouts 
leading  direct  from  the  bottom  of  the  cans, 
and  being  not  less  than  1%  ins.  in  diameter  at 
the  orifice. 

11.  Immediately  on  application  the  liquid  tar 
should  be  brushed  so  far  as  necessary  to  in- 
sure regularity  in  thickness  of  the  coating. 

12.  The  quantity  of  tar  required  will  vary 
according  to  the  physical  conditions  of  the 
road,  but  generally,  in  the  case  of  a  road  to  be 
treated  with  tar  for  the  first  time,  the  quantity 
should  be  1  gal.  to  coat  from  5  to  7  sq.  yds. 

13.  If  the  road  must  be  opened  for  traffic 
before  the  tar  has  set  hard,  grit  should  be 
spread  on  the  surface  to  prevent  the  tar  from 
adhering  to  the  wheels  of  vehicles,  but  grit- 
ting should  be  delayed  as  long  as  possible,  and 
the  quantity  of  gritting  material  to  be  spread 
should  be  no  more  than  sufficient  to  prevent 
the  tar  from  adhering  to  wheels.  Stone  chip- 
pings,  crushed  gravel,  coarse  sand,  or  other 
approved  material  (free  from  dust)  not  larger 
than  will  pass  through  a  %-in.  square  mesh 
should  be  used  for  gritting,  in  quantity  not 
exceeding  1  ton  for  300  to  350  sq.  yds.  if  grit 
is  used,  and  1  ton  for  200  to  2-JO  sq.  yds.  if 
coarse  sand  is  used. 

14.  Precautions  should  be  taken  to  prevent 
liquid  tar  passing  directly  through  drainage 
gratings  or  outlets. 

15.  For  the  safty  of  the  public  precautions 
should  be  taken  by  lighting,  watching  and 
warning.  It  is  specially  desirable  to  place 
warning  notices  at  points  in  the  neighborhood 
of  the  work  where  other  roads  join  or  cross 
the  road  being  tarred,  to  enable  motorists  and 
cyclists  to  avoid  the  obstructed  road  by  tak- 
ing any  available  alternative  route. 

16.  On  heavily  trafficed  roads  it  is  advisable 
to  apply  a  second  coat  to  either  the  whole 
width  or  from  9  to  12  ft.  of  the  center  of  the 
road  in  quantity  of  1  gal.  to  coat  from  8  to  10 
sq.  yds.  about  two  to  three  months  after  the 
first  application. 

17.  Surface  tarring  should  be  renewed  an- 
nually on  all  important  roads,  and  as  required 
on  roads  with  light  traffic.  On  such  rccoatings 
the  quantity  of  tar  to  be  applied  will  vary  with 
the  extent  to  which  the  previous  coating  of 
tar  has  been  removed  by  weather  or  by  traffic. 

18.  Two  or  more  samples  of  the  tar  used 
should  in  all  cases  be  kept  in  quart  tin  cans, 
and  be  carefully  labeled,  including  particulars 
fixing  the  locality  or  length  of  the  road  on 
which  the  tar  was  used.  The  Road  Board 
will  arrange  with  the  National  Physical  Lab- 
oratory to  sulimit  a  selection  of  these  samples 
to  a  series  of  chemical  and  physical  tests  with 
a  view  to  the  results  being  recorded  for  fu- 
ture reference,  and  surveyors  will  from  time 
to  time  be  invited  to  send  samples  for  the  pur- 
pose. 

19.  In  all  cases  careful  record  should  be 
kept  of  the  condition  of  the  road  surfaces  in 
winter  and  summer,  both  before  and  after 
tarring,  the  quantity  and  quality  of  tar  used, 
the  superficial  area  covered,  the  state  of  the 
weather  when  the  work  is  being  done,  the 
time  occupied  in  actual  work  and  in  waiting 
while  work  i^  stopped  owing  to  wet  weather, 
the  number  '■!  men  emjiloyed,  and  full  de- 
tails of  the  cost  of  labor  and  material. 

20.  Surveyors  arc  invited  to  send  records  to 
the  Road  Board  to  be  classified  and  published 


for  general  information.  Forms  for  these 
records  will  be  supplied  by  the  board. 

21.  Surveyors  are  recommended  to  have 
samples  of  the  tar  supplied  to  them  under 
contracts  properly  tested  by  a  qualified  analyti- 
cal chemist  for — 

( 1  )   Specific  gravity. 

(2)  Freedom  from  water. 

(3)  Fractionation. 
(4J  Free  carbon. 

Note. — These  general  directions  are  not  in- 
tended to  displace  or  to  discourage  the  use  of 
proprietary  articles,  of  which  there  are  sev- 
eral nf  proved  value. 

NO.       2 — r.ENERAL      IIIRF.CTIONS       FOR      SUKF.NCIXr. 
WITH   TAR-M.^CAD.^M. 

1.  .'\ny  road  which  is  to  be  surfaced  with 
tar-macadam  should  have  a  proper  foundation 
or  sub-crust  of  adequate  thickness  to  bear  the 
traffic  likely  to  use  it. 

2.  Before  laying  a  new  surface  of  tar-mac- 
adam the  thickness  of  the  old  crust,  including 
foundation,  should  be  ascertained  by  opening 
trial  trenches  at  intervals  averaging  about  150 
yds.,  extending  from  the  haunch  of  the  road 
to  the  center,  such  trenches  to  be  made  alter- 
nately on  opposite  sides  of  the  road. 

3.  The  thickness  of  the  surface  coating  of 
tar-macadam  when  consolidated  by  rolling 
should  be  from  2  ins.  to  3  ins.,  according  to 
traffic  requirements.  For  a  greater  thickness 
than  3  ins.  the  material  should  be  applied  in 
two  coats. 

4.  In  the  case  of  naturally  hard  subsoils,  not 
materially  softened  by  infiltration  of  surface 
water,  the  total  thickness  of  the  road  crust,  in- 
cluding foundation,  if  any,  after  consolidation 
of  the  new  surface  of  tar-macadam  by  rolling, 
should  not  under  ordinary  circumstances  be 
less  than  6  ins.  unless  the  subsoil  is  so  hard 
as  in  itself  to  act  as  a  good  foundation,  in 
which  case  the  thickness  of  the  road  crust 
may  be  reduced  to  4  ins.  In  the  case  of  clay 
or  other  yielding  subsoils,  the  total  thickness 
should  not  be  less  than  11  ins. 

5.  The  finished  surface  should  have  a  cross- 
fall  of  about  1  in  32.  If  the  crust  is  not  suf- 
ficiently thick  at  the  crown  to  enable  this 
cross-fall  to  be  obtained  with  a  new  coating 
of  the  thickness  above  mentioned,  then  the 
old  surface  should  be  left  intact  and  unscari- 
fied,  and  the  thickness  of  the  new  coat  of  tar- 
macadam  increased  as  far  as  may  be  neces- 
sary. If  the  crust  is  of  sufficient  thickness 
for'  the  purpose,  the  regulation  of  the  cross- 
fall  should  be  carried  out  by  scarifying  the 
surface  and  removing  material  from  tlic 
crown  to  the  sides  previous  to  the  application 
of  the  new  coating.  The  material  loosened  by 
scarifying  should  be  screened  and  all  finer 
material  than  Vz  in.  should  he  thrown  aside. 

1).  The  aggregate  of  the  new  surface  of  tar- 
macadam  should  be  composed  of  broken  stone 
of  approved  quality,  or  selected  slag  of  ap- 
proved quality,  and  should  contain  at  least  60 
per  cent,  broken  to  the  size  of  2\4  in.,  not 
more  than  30  per  cent  of  from  2%  in.  to  J  Vi 
in.,  and  10  per  cent  of  %  in.  to  V2  in.  for 
closing.  The  last  mentioned  size  should  be 
kept  separate  and  used  as  top  dressing  dur- 
ing rnllii;g  operations. 

7.  The  stone  used  must  be  thoroughly  dried 
before  being  coated  with  tar. 

8.  For  making  tar-macadam,  tar  should  be 
used  which  complies  with  Road  Board  Speci- 
ticatinn  Tar  No.  1,  or  Road  Board  Specifica- 
tion Tar  No.  2,  the  choice  being  determined 
by  the  circumstances  of  each  case. 

If  Tar  No.  1  has  been  used  for  tarring  the 
stone,  care  should  be  taken,  especially  in  hot 
weather,  that  the  tarred  material  has  been  al- 
lowed to  stand  for  a  sufficient  length  of  time 
to  allow  the  tarred  surface  of  the  stones  to 
become  partially  hardened  and  in  a  tacky  con- 
dition. 

If  Tar  No.  2  has  been  used  for  tarring  the 
stone,  the  macadam  should  be  laid  soon  after 
being  tarred,  and  if  the  tar  be  of  the  heavier 
grade  of  this  qualify,  the  stone  coated  with 
such  tar  should  only  be  laid  wdien  the  road 
is  quite  dry  and  in  warm,  sunny  weather. 

9.  The  quantity  of  tar  used  to  coat  1  ton  of 
stone   should   be   approximately   from  9  to   12 
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gals.,  varying  according  to  the  sizes  of  the 
stone,  the  grade  of  tar  used,  the  method  of 
mixing  and  other  conditions. 

10.  The  lar-macadam  after  having  been 
spread  and  leveled  should  be  rolled  into  a 
smooth  surface,  but  too  much  rolling  should 
be  avoided.  Less  rolling  is  required  than  in 
the  case  of  water-bound  macadam.  A  10-ton 
roller  is  a  suitable  size  for  use  in  most  cases, 
but  good  results  can  be  obtained  by  using  a 
()-ton  roller,  and  finishing  with  a  10-ton  roller. 

11.  In  order  to  get  the  best  results  from 
the  use  of  tar-macadam,  it  is  advisable  to  ap- 
ply a  coating  of  tar  to  the  surface  after  the 
road  has  been  used  by  traffic  for  several 
weeks.  This  tar  should  comply  with  the  pro- 
visions of  Road  Board  Spccitication  for  Tar 
No.  2,  and  should  be  poured  or  sprayed  on  the 
surface  at  a  temperature  of  about  'JTO"  F. 

12.  Stone  chippings.  crushed  gravel,  coarse 
sand,  or  other  approved  material  (free  from 
dust),  not  larger  than  will  pass  through  a 
'i-in.  square  mesh,  should  be  used  for  gritting 
in  quantity  not  exceeding  1  ton  for  400  to  :i50 
sq.  yds.  if  grit  is  used,  and  1  ton  for  'JOD  to 
2-50  sq.  yds.  if  coarse  sand  is  used. 

Note. — These  general  directions  are  not  in- 
tended to  displace  or  to  discourage  the  use 
of  proprietary  articles,  of  which  there  arc 
several  of  proved  value. 

NO.      3. — GENER.\L      mRECTIONS      FOR      ,SURF.\CING 
WITH     PITCH -PROVTED     M.\C.-\D.\M. 

1.  Any  road  which  is  to  be  surfaced  with 
pitch-grouted  macadam  should  have  a  proper 
foundation  or  sub-crust  of  adequate  thickness 
to  bear  the  tratTic  likely  to  use  it. 

2.  Before  laying  a  new  surface  of  pitch- 
grouted  macadam,  the  thickness  of  the  old 
crust,  including  foundations,  should  be  ascer- 
tained by  opening  trial  trenches  at  intervals, 
averaging  about  ].")0  yds.,  extending  from  the 
haunch  of  the  road  to  the  center,  such 
trenches  to  be  made  alternately  on  opposite 
sides  of  the  road. 

■i.  The  thickness  of  the  surface  coating  of 
pitch-grouted  macadam  when  finished  and  con- 
solidated by  rolling  should  be  2%  ins.  to  3  ins. 
(except  on  very  light  traffic  roads,  when  the 
thickness  may  be  2  ins.)  for  single-pitch 
grouting,  and  from  4  ins.  to  4%  ins.  for  the 
double-pitch  grouting  hereafter  described. 

4.  In  the  case  of  naturally  hard  subsoils, 
not  materially  softened  by  infiltration  of  sur- 
face water,  "the  total  thickness  of  the  road 
crust,  including  foundation,  if  any.  after  con- 
solidation by  rolling  of  the  new-  pitch-grouted 
surface,  should  not  under  ordinary  circum- 
stances be  less  than  6  ins.,  unless  the  subsoil 
is  so  hard  as  in  itself  to  act  as  a  good  founda- 
tion, in  which  case  the  thickness  of  the  road 
crust  may  be  reduced  to  4  in.  In  the  case  of 
clay  or  other  yielding  subsoils  the  total  thick- 
ness should  not  be  less  than  11  ins. 

.3.  The  finished  surface  should  have  a 
cross-fall  of  about  1  in  32.  If  the  crust  is  not 
sufficiently  thick  at  the  crown  to  enable  this 
cross-fall  to  be  obtained  with  a  new  coating 
of  the  thickness  above  mentioned,  then  the 
old  surface  should  be  left  intact  and  unscari- 
fied,  and  the  thickness  of  the  new-  pitch-grout- 
ed coating  increased  as  far  as  may  be  neces- 
sary. If  the  crust  is  of  sufficient  thickness  for 
the  purpose,  the  regulation  of  the  cross-fall 
should  be  carried  out  by  scarifying  the  surface 
and  removing  material  from  the  crown  to  the 
sides  previous  to  the  application  of  the  new 
coating.  ^laterial  loosened  by  scarifying 
should  be  screened  and  all  material  finer  than 
V2  in.  should  be  thrown  aside. 

().  The  aggregate  of  broken  stone  to  form 
the  new  surface  of  pitch-grouted  macadam 
should  contain  broken  stone  of  approved  qual- 
ity, of  which  at  least  tiO  per  cent  must  be  brok- 
en to  the  size  of  2%  ins.,  and  3.j  per  cent  to 
sizes  graded  from  2%  ins.  to  IVi  ins.  In  ad- 
dition to  this  .5  per  cent  of  chippings  of  the 
same  stone,  varying  from  %  in.  down  to  % 
in.,  should  be  used  for  closing  after  the  grout- 
ing with  melted  pitch. 

7.  For  making  pitcb-groutid  macadam  the 
pitch  used  should  comply  w-ith  the  Road  Board 
Specification  for  Pitch,  its  viscosity  being  al- 
tered to  suit  climatic  and  local  conditions  by 
varying  the  quantity  of  the  tar  oils  as  speci- 
fied therein. 

8.  It  is  important  that  the  pitch   should  not 


be  poured  if  the  surface  of  the  .stone  is  wet. 
The  stone  may  be  protected  by  tarpaulins,  or, 
if  wet,  may  be  dried  in  silu  by  portable  blow- 
ers or  other  means. 

!).  The  quantity  of  pitch  required  to  grout 
a  single  coating  is  approximately,  for  a  con- 
solidated thickness  of  2  ins.,  \Vi  gals,  per 
yard  super.:  for  2%  ins.,  IV2  gals,  per  yard 
super.;  and  for  3  ins.,  2  g'als.  per  yard  super; 
but  these  quantities  may  vary  with  different 
materials,  and  care  must  always  be  taken  to 
till  the  voids  adequately. 

10.  The  aggregate  after  having  been  spread 
nuist  be  rolled  down  dry  until  the  surface  is 
formed,  but  without  the  addition  of  any  small 
material. 

11.  The  pitch,  after  being  carefully  melted, 
as  described  in  Clause  18,  must  be  raised  to 
a  temperature  of  300°  F.  Clean,  sharp  sand 
must  be  heated  on  sand  heaters  to  a  tempera- 
ture of  400°  F.  A  dandy,  or  portable  mixing 
vessel,  is  then  to  be  filled  w-ith  equal  parts,  by 
measurement,  of  the  heated  pitch  and  the  hot 
sand,  and  the  mixture,  hereafter  called  the 
matrix,  is  to  be  kept  well  stirred  while  it  is 
being  emptied  from  the  dandy  or  portable 
mixing  vessel  into  pouring  cans  of  from  2  to 
3  gals,  capacity,  which  are  used  for  pouring 
matrix  on  to  the  roadway.  Not  only  during 
the  process  of  mixing,  but  afterwards,  right 
up  to  the  time  of  actual  pouring,  the  matri.x 
nnist  be  kept  well  stirred.  The  matrix  pre- 
pared with  pitch  in  the  quantities  specified  in 
Clause  9  should  be  sufficient  to  fill  the  -\oids 
of  the   aggregate. 

12.  The  final  rolling  should  be  commenced 
immediately  after  pouring  the  pitch  matrix, 
and  carried  on  rapidly  before  the  matrix  has 
time  to  set.  The  •")  per  cent  of  graded  chip- 
pings should  be  spread  over  the  grouted  sur- 
face in  part  previously  to  and  the  remainder 
during  the  process  of  rolling.  The  traffic  may 
be  allowed  on  to  the  finished  surface  as  soon 
as  the  surface  has  cooled  to  the  normal  tem- 
perature. 

Double  Pitch-Grouting. 

13.  When  the  traffic  is  so  heavy  that  a  con- 
solidated thickness  of  from  4  ins.  to  4%  ins. 
of  pitch-grouted  macadam  is  required,  it  is 
desirable,  in  order  to  obtain  the  best  and  most 
economical  results,  to  divide  the  coating  into  ■ 
two  layers,  the  bottom  layer  to  be  the  thicker 
one  and  to  consist  of  large  stones,  the  two 
layers  being  rolled  down  and  grouted  separate- 
ly. Any  local  stone  which  can  be  procured 
cheaply  may.  if  suitable  in  quality  for  foun- 
dation work,  be  used  for  the  bottom  layer 
graded  from  -S-in.  gage  down  to  2-in.  gage. 
Xo  chippings  are  required  for  finishing  the 
rolling  of  the  bottom  layer.  The  aggregate 
for  the  upper  layer  should  consist  of  hard 
road  stone  of  approved  wearing  quality,  brok- 
en to  1%-in.  gage,  and  5  per  cent  of  chip- 
pings of  the  same  stone  used  for  the  upper 
layer,  graded  from  %  in.  down  to  Vi  in.. 
should  be  added  before  and  during  the  process 
of  rolling,  and  rolled  down  so  as  to  form  the 
finished  surface  of  the  road. 

14.  In  pouring  the  pitch  on  the  bottom  lay- 
er the  surface  of  the  pitch  should  not  be 
l)rought  to  the  surface  of  the  stone,  but  should 
lie  about  V2  in.  below  such  surface,  with  the 
object  of  providing  a  key  for  the  upper  layer. 

1-5.  The  materials  and  the  methods  of  grout- 
ing and  laying  down  in  the  case  of  double 
]iitch-grouting.  except  when  otherwise  ex- 
pressly stated,  conform  to  the  provisions  of 
Clauses  7,  8.  10.  11  and  12. 

Ill  The  quantity  of  pitch  required  for  dou- 
ble pitch-grouting  is  approximately,  for  a  con- 
siderable thickness  of  4  ins..  BVi  gals,  per  yard 
super.,  and  for  4%.  3%  gals,  per  yard  super., 
but  these  quantities  may  vary  with  different 
materials,  and  care  must  always  be  taken  to 
fill  the  voids  in  the  surface  coating  adequately. 

17.  For  the  purpose  of  accurately  ascer- 
taining the  proportions  necessary  for  the  m;ii- 
rix.  it  is  essential  that  portable  weights.  sc;des 
,uiil  measures  lie  provided,  and  all  materials 
used  in  the  preparation  of  the  matrix  should 
be  accurately  proportioned  by  weight  or 
me.-isnrement. 

Instructions  for  Melting  the  Pitch. 

1'^.  The  pitch  boilers  of  from  2  to  .3  tons 
cap.'H'ity    should    be    charged    with    pitch    and 


about  one-half  of  the  proper  proportion  of  tar 
oils.  The  fire  should  then  be  lighted,  and 
thereafter  a  steady  fire,  with  fire  doors  closed, 
should  be  maintained,  when,  in  from  four 
or  five  hours,  the  pitch  should  l)e  thoroughly 
melted.  A  bright  fire  should  be  kept  until 
the  pitch  reaches  a  temperature  of  30ri°  F., 
when  the  remainder  of  the  oils  should  be 
added,  and  the  mixture  thoroughly  stirred ; 
the  fire  doors  should  then  be  opened  and  the 
temperature  of  the  melted  pitch  permitted  to 
fall  to  250°  or  270°  F.  The  pitch  should  then 
be  ready  for  use,  and  in  all  cases  should  be 
thoroughly  well  stirred  before  being  drawn 
off.  In  the  event  of  bad  weather  stopping 
the  work  of  grouting,  the  fire  door  should  be 
left  open,  the  damper  closed,  and  the  tempera- 
ture of  the  pitch  allowed  to  fall  to  200°  F.  It 
can  be  kept  at  this  temperature  for  long  peri- 
ods with  banked  fires  consuming  7  lbs.  of  coke 
per  hour.  It  is  recommended  that  a  suitable 
Fahrenheit  thermometer  with  metal  protec- 
tion should  be  at  hand  to  indicate  the  tempera- 
ture of  the  melted  pitch.  Whenever  the 
weather  is  favorable  for  the  recommencement 
of  the  w-ork  the  pitch  must  be  again  raised  to 
270°  F.  by  closing  the  doors  and  sharp  firing. 
It  is  desirable  that  the  boiler  should  be  kept 
air-tight  w-hen  the  pitch  is  being  melted,  by 
the  use  of  air-tight  covers  properly  packed  so 
as  to  make  an  air-tight  joint. 

Note. — These  general  directions  are  not  in- 
tended to  displace  or  to  discourage  the  use  of 
proprietary  articles,  of  which  there  are  sev- 
eral of  proved  value. 

xo.    4. — SPECIFIC.VTIOX    FOR   T.\R    XO.    1. 

1.  General. — This  tar  is  suitable  for  the 
surface  tarring  of  roads. 

As  to  the  use  of  this  tar  for  making  tar- 
macadam,  see  "Road  Board's  General  Direc- 
tions  for   Surfacing  with   Tar-macadam." 

2.  Boiling. — The  tar  should  be  applied  as 
soon  as  the  boiling  point  is  reached,  and  over- 
boiling should  be  avoided.  The  desired  tem- 
perature will  be  generally  found  in  practice  to 
lie  between  2-20°  and  "240°   F.  in  the  boiler. 

3.  Source  of  Tar. — The  tar  shall  be  de- 
rived wholly  from  the  carbonization  of  bitu- 
minous coal,  except  that  it  may  contain  not 
more  than  10  per  cent  of  its  volume  of  the 
tar  (or  distillates  or  pitch  therefrom)  pro- 
duced in  the  manufacture  of  carburetted  wa- 
ter gas. 

4.  Specific  Grai'ity. — The  specific  gravity  of 
the  tar  at  15°  C.  (59°  F.)  shall  be  as  nearly 
as  possible  1-19.  but  in  view  of  the  great  vari- 
ation in  specific  gravity  of  the  tars  produced 
in  various  parts  of  the  country,  the  specific 
gravity  may  be  as  low-  at  1-16,  or  as  high  as 
1-22,  provided  that  in  other  respects  it  com- 
plies with  the  provisions  of  the  specification. 

5.  Freedom  From  Water. — The  tar  shall  be 
commercially  free  from  w-ater — /.  e..  it  shall 
not  contain  more  than  1  per  cent  by  volume 
of  water  or  ammoniacal  liquor,  which  water 
or  liquor  (if  present)  shall  not  contain  more 
ammonia,  free  or  combined,  than  corresponds 
to  5  grains  of  ammonia  per  gallon  (=70  milli- 
grammes per  litre)   of  the  tar. 

().  Phenols. — On  vigorous  agitation  for  a 
quarter  of  an  hour  with  twenty  times  its  vol- 
ume of  water  at  21°  C.  (70°  F.)  the  tar  shall 
not  impart  to  the  water  more  than  5  grains 
nf  phenoloid  bodies,  reckoned  as  phenol,  per 
gallon  of  water  (^  70  milligrammes  per 
litre). 

Tar  From  Gasworks. 

The  provisions  in  the  following  Clauses  7, 
S  and  9  apply  to  tar  supplied  direct  from  gas- 
works. 

7.  Source  of  Tar. — The  tar  shall  be  solel,\ 
the  natural  by-product  of  the  manufacture  of 
illuminating  gas  (coal-gas  w-ith  or  without  ad- 
mixture of  carburetted  water  gas),  and  shall 
have  been  subjected  to  no  other  or  further 
treatment  than  may  be  necessary  for  the  ab- 
straction of  water  or  ammoniacal  liquor  and 
li.ght  oils. 

8.  Fractionation. — On  distillation  the  tar 
must  yield,  below  170°  C,  not  more  than  1 
per  cent,  and  between  170°  C.  and  270°  C,  not 
less  than  !(!  per  cent,  and  not  more  than  26 
per  cent  of  distillate   (exclusive  of  water). 
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9.     free  Carbon. — Tlif  free  carbon  sliall  not 
exceed  16  per  cent  of  the  weight  of  tlie  tar. 
Tar  From  Tar  Distilleries. 

The  provisions  in  llie  follnwing  Clauses  10 
and  II  apply  to  tar  supplied  from  tar  dis- 
tilleries. 

111.  Fractionaliou. — On  distillation  the  tar 
niu.-it  yield:  below  lTii°  C.  not  more  than  1 
per  cent  and  between  ITn'  C.  and  270°  C.  not 
more  than  20  per  cent  of  rjistillate  (exclusive 
of  water).  The  distillate  sliall  remain  clear 
and  free  from  solid  matter  (crystals  of  naph- 
thalene, etc.),  when  maintained  at  a  tempera- 
ture of  30°  C.  for  half  an  liour.  The  distilla- 
tion shall  be  continued  xo  3imi^  C..  and  the 
residual  pitch  thus  obtained  sliall  not  amount 
to  more  than  ''■'>  per  cent  of  the  weight  of  the 
tar. 

11.  Free  Carbon. — The  free  carbon  shall 
not  exceed  l(j  per  cent  nf  the  weight  nf  the 
tar. 

12.  Taking  of  Teiuf^eralnrci. — The  temper- 
ature during  distillation  shall  be  taken  by  a 
thermometer  of  which  the  bulb  shall  be  op- 
posite the  opening  to  the  side  tube  of  the  dis- 
tillation flasU,  and  the  quantities  of  distillates 
and  free  carbon  shall  be  stated  in  percentages 
by  weight  of  the  portion  of  tar  submitted  to 
distillation. 

13.  Dehydrated  Tar. — .\  tar  prepared  by 
simple  dehydration  fulhlling  the  provisions  of 
this  specification  may  lie  used  with  satisfac- 
tory results  in  most  cases,  but  tars  from 
which  the  naphthalene  has  been  extracted  are 
superior   for  the  purposes  of  surface   tarring. 

NoTic. — This  specification  is  not  intended  to 
displace  or  to  discourage  the  use  of  proprie- 
tary articles,  of  which  there  are  several  of 
proved    value. 

.\o     ."1. — SPECIFIC.MION     F(]R     T.\K     Xo.     2. 

1.  General. — This  tar  is  suitable  for  sur- 
face tarring,  and  is  specially  recommended 
fur  re-tarring,  but  if  the  heavier  grades  of 
the  tar  is  used,  care  should  be  taken  to  apply 
it  only  when  the  road  is  dry  and  well  warmed 
bv  the  sun's  ravs.  otherwise  it  will  not  flow 
freely. 

.\s  to  the  use  of  this  tar  for  making  tar- 
macadani,  see  "Road  Hoard  tieiieral  Direc- 
tions for  Surfacin.g  with  Tar-macadam." 

2.  Boiling. — The  tar  is  to  be  applied  as 
soon  as  the  boiling  point  is  reached,  and  over- 
boiling should  be  avoided.  The  desired  tem- 
perature will  be  generally  found  in  practice 
to  lie  between  2()0''  and  iX''^"   V.  in  the  lioiler. 

3.  Soiiree  of  Tar. — The  tar  shall  be  derived 
wholly  from  the  carbonization  of  Intuminous 
coal,  except  that  it  max-  contain  not  more 
than  10  per  cent  of  its  volume  of  the  tar  (or 
distillates  or  pitch  therefrom)  produced  in 
the   manufacture   of   carburetted   water   gas. 

If  pitch  be  added  to  the  tar  in  order  to  se- 
cure the  specific  gravity  and  proportion  of 
residual  pitch  referred  to  below,  the  pitch  so 
added  must  also  have  been  derived  from  tar 
of  the   foregoing  description. 

if  oil  be  added  to  heavy  tar  or  pitch  in 
order  to  secure  the  specific  gravity  and  pro- 
portion of  residue  referred  to  below,  the  oil 
so  added  must  be  derived  from  tar  of  the 
fnregoing  description,  and  must  be  practically 
free  from  naphthalene  and  tar  acids  or  phe- 
n(ds. 

4.  Specific  Graz'ily. — The  specific  gravity 
of  the  tar  at  1">'  C.  shall  be  as  nearly  as  pos- 
sible 1-21,  ard  in  im  case  shall  it  be  lower 
than    1-1.-'.   or   higher   than    1-21. 

.").  Then  is — (  )n  \igi>riiUs  agitalii>n  for  a 
quarter  of  an  Iv  ur  with  20  limes  its  volume 
of  water  at  21'  C.  the  tar  shall  not  impart 
to  the  water  more  than  -"i  grains  of  phcnoloid 
bodies,  reckoned  as  phenol,  per  gallon  of  wa- 
ter   (^^70   milligrammes   per  litre). 

<;.  Fractionation. — The  tar  shall  be  free 
from  water,  and  on  distillation  sliall  yield  no 
distillate  below  140°  C..  nor  more  than  3  per 
cent  of  distillate  up  to  220°  C..  wdiich  distil- 
late shall  remain  clear  and  free  from  solid 
matter  (crystals  of  naphthalene,  etc.).  when 
maintained  at  a  temperature  of  30°  C.  for 
half  an   hour. 

Between   140°   and  300°   C.   it   shall   yield   not 


less   Ih.an    l."i   prr   cent,    nor   UMre    than    21    per 
cent  of  the   weigln   of  the  tar. 

7.  Free  Carlutn. — The  free  carbon  shall 
not  exceed  IS  per  cent  of  the  w-eight  of  the 
tar. 

8.  Taking  of  I'eniperatnres. — The  tempera- 
tures during  (iistiUation  shall  he  taken  by  a 
thermometer,  of  which  the  l)ulb  shall  be  op- 
posite the  opening  to  the  side  tube  of  the  dis- 
tillation flask,  and  the  quantities  of  distillates 
and  free  carbon  shall  be  stated  in  iiercentages 
by  weight  (.)f  the  portion  nf  t.-ir  snbmilted  tn 
distillation. 

Note. — This  specification  is  not  intended  to 
displace  or  to  discourage  the  use  of  proprie- 
tary articles,  of  which  there  are  several  of 
proved  value. 
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1.  General. — This  pitch  is  suitable  for  pitch- 
grouting.  See  "Road  Pioard's  (leneral  Direc- 
tions  for   Pitch-grouting." 

2.  Preparation. — The  pitch  is  obtained  by 
softening  the  material  known  as  commercial 
soft  pitch,  as  specified  below,  by  the  addition 
of  tar  oils,  also  sp.eeified   below. 

Commercial  Soft  Pitch. 

3.  Sonrce  of  /';/,/;.— The  pitch  shall  be  de- 
rived wholly  from  tar  produced  in  the  car- 
bonization of  bituminous  coal,  except  that  it 
may  contain  not  more  than  10  per  cent  ot 
pitch  derived  from  tar  produced  in  the  manu- 
facture of  carburetted  water  gas. 

4.  Fractionation. — On  distillation  the  pitch 
shall  yield  : 

Below  270°  C.  not  more  than  1  per  cent 

of  distillate. 
Between   27f^i  '    C.   and   :'il"i°    C.   not   less 
than   2   per  cent  and   not   more  than   ■"> 
per  cent  of  distillate. 
■V      Free    Carbon. — The    free   carbon    should 
not   exceed    22   per   cent    of   the   wei.ght   of   the 
pitch,    but    if    it    be    found    difficult    or    unduly 
expensive    to    obtain    this    quality    of    pitch,    a 
quality  containing  as  much   as  2S  per  cent  of 
free  carbon   may  be  used   with   a   reiluced   |iro- 
portion  of  sand  as  filler. 

Ij.  Taking  of  Teniperaliircs. — The  temper- 
atures during  distillaticMi  shall  be  taken  b\ 
a  thermometer,  of  which  the  bulb  shall  be 
opposite  the  opening  to  the  side  tube  of  the 
distillation  flask,  and  the  quantities  of  di- fil- 
iates and  free  carlion  shall  be  stated  in  per- 
centages'by  weight  of  the  pitch  submittid  to 
distillation. 

Tar  Oils. 

7.  General. — The  tar  oils  to  be  used  sli;dl 
be  derived  wholly  from  tar  produced  in  the 
carbonization  of  bituminous  coal,  or  from 
such  tar  mixed  with  not  more  than  In  per 
cent  of  its  volunie  of  tar  produced  in  the 
manufacture    of    carburetted    water   gas. 

5.  .Specific  (w-((:'(/y-— The  specific  gravity 
of  the  tar  oil  .at  2o'  C.  sh,-ill  lie  between  I.OO.". 
and    l.o7."i. 

9.  Freedom  From  Saphthalene. — The  tar 
oils  after  standing  for  half  an  hour  at  20° 
C.  shall  remain  clear  and  free  from  solid  mat- 
ter  (crystals  of  naphthalene,  etc.). 

in.  Fractionation. — The  tar  oils  shall  be 
commercially  fri-e  from  light  oils  and  w.ater — 
/.  ('..  on  distillation  shall  yield  not  more  than 
1   per  cent   of  dislillate  lielow   lln"   C. 

The  amount  of  distillate  between  I  lo  C. 
and  270°  C.  shall  lie  betwei-n  30  (ler  cent  and 
•'lO   per   cent- 

11.  Taking  of  Temperatures. — The  temper- 
atures during  distill;ilion  shall  be  taken  by  a 
thermometer,  of  which  the  bulb  shall  lie  op- 
posite the  opening  to  the  side  tube  of  the  dis- 
tillation flask,  and  the  quantities  of  distill.ites 
shall  be  stated  in  percentages  by  weight  of  the 
oils    submitted    to    distillation. 

12.  I'ropnrtutns.  —  The  pro|),  .rtions  by 
weight  in  which  the  pitch  and  tar  oils  are  to 
he   mixed   shall   be   as   follows: 

Pitch  <sX  i)ir  cent   to  00  i)er  cent. 

Tar  oils   lo  per  cent  lo   12  per  cent. 

NoTK. —  This  specilication  is  not  intended  to 
displace  or  to  discourage  the  use  of  proprie- 
tary articles,  of  wdiich  there  are  several  of 
proveil   value. 


Long  Suction  Dredge  Line. — Dredge  No. 
86,  which  is  now  leiniping  through  the  long- 
est line  of  discharge  pipe  e\er  laid  on  the 
Isthmus,  and  ene  of  the  longest,  without 
relay,  nf  record.  By  actual  chaining,  the 
pipe  frcjin  the  (lrcd:ge  to  the  fill  at  Colon 
liospit.al  is  z.l.sO  I't.  long.  The  material  is 
delivered  by  the  2(l-in,  pump  without  a  re- 
lay 'rhe  pipe  is  laid  on  level  ground,  and 
(b,;  pressure  rccpiired  runs  np  to  70  lbs 


Coming  Meetings  of  the  Western  Soci- 
ety of  Engineers. — .Meetings  of  the  West- 
ern Society  of  Engineers  during  the  month 
of  June,  with  papers  to  be  presented,  are 
announced  as  follows:  June  7,  "Foundation 
and  Sewer  Work;  Costs  and  Comments," 
by  X'ietor  W'indett;  June  14,  "Structural 
Steel  Design."  by  .\lbert  Reichniaiin,  ()n 
"ladies'  night."  to  be  given  June  21,  Mr. 
Will.  B.  Leftingwell  will  give  a  description 
of  the  Yoseiiiite  Vallc.w  with  slereopticon 
illustrations. 


Contract  for  the  Emergency  Dams. — The 

contraci  for  the  six  emergency  dams  for 
the  locks  at  (j:itun.  I'edro  Miguel,  and 
.Miraflores  has  been  let  to  the  lowest  bidder, 
the  United  States  Steel  Products  Compaiiv. 
at  $2,238,988.40.  Three  bids  were  received. 
The  subbidders  with  the  contractor  are  the 
(^eiic-al  Klectric  Company  for  the  electrical 
machinery,  and  the  Otis  Elevator  Company 
for  the  hoisting  machines.  The  total  amount 
of  material  re<|uireil  is  .ibcjut  12,000  tons. 
Tin-  i.'ontract  calls  for  the  material,  erec- 
tion, and  test  of  the  dams  in  place  by  Janu- 
ary 1.  IQl.^.  at  (iatun  and  Pedro  Miguel,  and 
September   1,   191.?,  at   Miraflores. 


Derrick   Barges   for   Colon   Breakwater. — 

Two  derrick  bar.ges,  to  be  used  in  pl.icing 
rock  in  the  wurk  of  facing  the  new  break- 
water at  Toro  Point,  are  under  construction 
at  the  Cristobal  drydock  shops.  The  hull 
of  one  is  more  than  d.s  per  cent  completed, 
and  will  lie  lini-hed  early  in  June,  and  con- 
struction of  the  second  has  been  begun.  The 
liull  is  of  wooden  construction,  with  a 
length  over  all  of  96  ft.,  beam  42  ft.,  depth 

8  ft.  6  ins.,  and  is  divided  into  four  single 
water-tight  compartments.  The  derrick  is 
proivded  with  .i  75-fooi  boom,  is  of  the 
stiff-legged  type,  having  iwd  .\-frame  legs 
,-ind  two  stiff  back  legs.  The  height  to  the 
top  of  the  .\-tranie  is  about  48  ft.  The  cast 
iron  bull  wliheel  is  16  ft.  in  diameter,  oper- 
ated by  double  swinging  lines.  .\  friction 
br.ike  will  hold  the  boom  at  any  desired 
]>o^iti..ii  along  the  line  of  its  horizontal 
movement.  The  boom  hoist  will  have  a 
vertical  mowmeiit  of  about  three-fourths 
of  a  foot  a  second,  and  will  be  rigged  with 
a  -eveu-p.art  line;  the  lo:iil  luiist  will  have 
:i  \ertical  movement  of  jibout  one  and  one- 
half  feet  a  second.  :ind  will  be  rigged  with 
a  four-part  line.  The  turntable,  on  which 
the  derrick  will  revolve,  is  of  the  dredge 
type,  will  weigh  about  1().0<K)  lbs.,  ami  will 
be  ■■.ist  in  six  segnieiils.  The  total  weight 
oi  the  ni.iterial  entering  into  the  derrick  is 
;ibout  7S.(K)0  lbs.  The  m.-ichinery  equiiniient 
of  each  barge  will  consist  of  a  Scotch 
marine    boiler    11    ft.    6    in.    in    diameter    by 

9  ft.  in  length,  and  125-lb.  pressure;  a  dou- 
lile  driiin  lioisting  engine  of  the  Lid.ger- 
wood  type,  with  14xl8-in.  cylinders,  and  an 
8x8-in.  .'onipouinl  ge;ired  swinging  engine, 
with  the  necessary  ecpiipment  of  puiniis,  etc. 
,\ii  oil. burning  system  will  be  mst.illed  in 
the  boiler,  and  lank  cajiacity  for  2,(.KX1  .gals, 
of  oil  will  lie  pro\  ideil  in  the  hold  of  the 
vessel.  The  m.ichinery  will  be  enclosed  in 
a  wooden  deck  house.  27  ft.  wide.  .^0  ft. 
lon.g.  and  16  ft.  high,  built  so  tlnil  the  sirles 
can  be  thrown  open  for  \entilation.  Mount- 
ed on  top  of  the  deck  house  will  be  the 
operaiing  room,  8x10  ft.  in  size,  from  wdiich 
point  the  operator  will  be  in  control  of  ail 
niachinery.  In  operation,  the  derrick  li.argcs 
will  be  stationed  at  ilesired  jioints  along  the 
breakwater,  l!;irges.  loaded  with  rock  from 
the  Initio  Bello  c|uarry.  will  be  towed 
aloiiL'side.  The  derrick  will  lift  the  pieces 
of  rock.  ;ind  jdace  fheni  on  the  initer  or 
inner  -ide  fi  ihc  breakw;iter,  as  tlie  case 
niav  be. 


6S2 


ENGINEERING     &     CONTRACTING 


\'oi.  xx.w.    Xo.  23.  ;  J 


'^%    < 


1 


WATER-WORKS      AND      SEWERS     SECTION 


Cost  Analysis  and  Other  Fundamental 
Considerations   in   the    Determina- 
tion  of  a    Reasonable   Return 
for  Public  Fire  Hydrant 
Service.* 

This  paper  outlines  a  rational  mode  of  de- 
termining how  much  income  should  be  derived 
yearly  from  the  general  public  fire  protection 
service  rendered  by  water  works  through  the 
public  fire  hydrants,  and  does  not  consider  the 
value  of  the  kindred  service  rendered  by  sup- 
plying water  to  special  apparatus  for  ex- 
tinguishing fire  that  may  be  placed  in  public 
or  private  buildings  such  as  private  hydrants 
or  standpipes,  sprinklers  or  other  automatic 
devices.  It  is  assumed  that  the  quantity  of 
water  and  e.xtra  capacity  of  distributing  pipes 
required  for  the  public  hydrant  service  is  al- 
ways somewhat  greater  tlian  tliat  which  is 
needed  for  the  special  apparatus  referred  to, 
when  it  is  brought  into  action.  It  has  been 
generally  claimed  that  the  yearly  cost  of  this 
e.xtra  capacity  for  fire  protection  should  be 
borne  by  the  community  as  a  unit,  and  when 


of  all  i,lo;i  cities),  excepting  the  Eastern 
cilics,  is  $43.48,  approximately  .50  per  cent 
greater  than  for  the  Eastern  States.  It  is  well 
to  note,  however,  that  the  average  for  the 
Eastern  states  is  obtained  from  the  record 
of  but  15  cities  supplied  by  private  works. 

Hydrant  Rentals  By  Decades. — In  order  to 
ascertain  if  there  was  ground  for  the  belief 
that  hydrant  rentals  had  decreased  somewhat 
in  the  last  two  or  three  decades  the  authors 
sent  inquiries  to  the  list  of  privately  owned 
(corporation)  water  works,  named  in  the 
table  mentioned.  While  the  replies  received 
are  too  limited  to  draw  final  conclusions  from, 
they  indicate  that  no  substantial  reduction  has 
taken  place  in  rates  paid  for  hydrant  rental, 
(luring  the  past  30  years.  It  should  also 
be  added  that  in  the  great  majority  of  cases 
the  hydrant  rental  covered  the  furnishing 
of  water  for  other  public  uses,  tending  to 
make  the  data  incomparable. 

Common  Metlwd  of  Paying  for  Fire  Pro- 
tection Service. — The  usual  method  of  paying 
for  public  fire  protection  service  .is  by  an 
annual    rental   per   hydrant,   coupled   with   the 
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Fig.    1 — Quantity   of   Water   in    Million   Gallons  per    Day    Required    for    Domestic,    Industrial 
and    Public    Uses    (Except    Fire   Protection)    and    for    Fire    Protection    Cnly. 


this  principle  applies,  no  large  additional 
revenue  for  special  fire  protection  service  can 
be   expected. 

Data  Regarding  Fire  Hydrant  Service  in 
Various  Cities  in  the  United  States. — Certain 
fundamental  data  relating  to  fire  hydrant  serv- 
ice in  various  cities  of  the  United  States,  are 
contained  in  a  pamphlet  upon  "Tabulation  of 
Water  Rates  of  Various  Cities  of  the  United 
States,  also  data  regarding  Fire  Hydrants, "''' 
compiled  for  the  Indianapolis  Water  Co.,  .Au- 
gust, 1909,  by  Messrs.  Frank  C.  Jojdan,  Sec- 
retary, and  Charles  C.  Crey, 
Agent. 

A  grouping  of  the  hydrant 
tained  in  this  table,  according 
gives    the    following    interesting 

Average  of  22  cities  in  Eastern  States 529. 3S 

Average   of  73   cities   in  Central  and  Soutli 

western    States    46.03 

Average  of  24  cities  in  Soutfiern  States....  42.54 
Average  of  6  cities  in  Western  States 28.42 

Approx.   average  of  total   number $41.05 

It  is  also  of  interest  to  note  that  the  average 


Purchasing 

rentals,  con- 
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results : 
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requirement  in  the  contract  of  the  water  com- 
pany with  the  community  served,  that  one 
additional  hydrant  shall  be  ordered  in  the  case 
of  extension  of  the  pipe  system  for  every  (i(H) 
ft.,  more  or  less,  of  such  extension. 

It  is  believed  that  this  method  of  charge  is 
a  less  equitable  one  than  would  be  the  f^y- 
ment  of  a  lump  sum  for  public  hydrant  serv- 
ice, granting  to  the  city  the  right  to  attach 
as  many  hydrants  as  it  may  desire  to  the  zvaler 
niaiiis  of  the  company,  upon  the  additional 
payment  of  the  actual  cost  of  such  additional 
hydrants  and  connections;  and  making  provi- 
sion for  the  increase  of  this  annual  payment 
for  hydrant  service,  upon  some  such  basis  of 
payment  as  pro  rata  increase  in  population  or 
assessed  valuation  or  pipe  line  mileage  zvithin 
the  municipality  or  district  served  by  the  H'a- 
ter  works. 

In  this  connection  it  is  interesting  to  note 
the  standard  recently  adopted  by  a  water  com- 
pany supplying  a  number  of  different  muni- 
cipalities winch  was  as  follows: 

Per  mile  of  Per  fire 

Period  of  distribution  hydrant 

contr.u-t,  pipe  system.  in  service. 

1  year     $325.00  $15.00 

10  vears     275.00  GOO 

20  years     260.00  5.00 

It  will  he  noted  that  in  this  case,  the 
charyc    fur    fire    protection    service    is    a    com- 


bination of  a  mileage  charge  and  an  annual 
charge  per  hydrant,  the  latter  being  designed 
to  cover  the  approximate  maintenance  and 
lixed  charges  resulting  from  the  installation 
of  additional  hydrants. 

Bases  For  Analysis  of  Hydrant  Rental 
Charge. — Obviously  the  equitable  hydrant 
rental  should  lie  at  some  point  between  the 
cost  of  the  service  to  the  water  company  and 
its  value  to  the  community.  The  value  of  the 
public  fire  protection  service  must  be  greater 
than  its  cost,  otherwise  there  will  be  no  de- 
mand for  it  and  no  hydrant  rental  question. 
The  reasonableness  of  the  charge  for  hydrant 
rental  may  be  reviewed  from  five  points  of 
view : 

(1)  The  cost  of  furnishing  Are  protection 
service; 

(2)  The  value  of  this  service  to  the  com- 
munity, as  measured  by  the  saving  in  fire  in- 
surance premiums,  ignoring  the  effect  of  the 
economic  waste  resulting  from  loss  in  business, 
income  and  wages,  in  the  reconstruction  period 
following  the  fire,  and  the  loss  of  property  that 
cannot  be  replaced. 

(3)  The  actual  and  desirable  number  of 
hydrants  and  distance  between  them  and  the 
annual  rental  per  hydrant  resulting  from  the 
assumption  of  certain  gross  annual  payments 
for  fire  protection   service. 

(4)  The  effect  upon  taxes,  based  upon  the 
assessed  valuation  of  property  in  the  munici- 
pality or  district  served,  and  different  assumed 
annual   charges  for  fire  protection   service. 

(5)  The  relative  cost  of  different  kinds  of 
public  service — police  and  public  safety,  light 
and  fire  protection — in  the  community  served. 

Cost  of  Furnishing  Fire  Protection  Service. 
— It  has  been  assumed,  perhaps  generally,  by 
engineers,  that  of  the  entire  cost  of  water 
works  that  furnish  public  fire  protection  as 
well  as  domestic  and  industrial  service,  ap- 
pro.ximately  one-half  is  involved  by  the  cost  of 
the  fire  protection  service.  While  this  may  be 
the  case  in  large  towns  or  small  cities,  it  is 
not  believed  by  the  writers  to  be  a  safe  or 
true  statement  as  applied  to  water  works  gen- 
erally, regardless  of  the  extent  of  population 
in  the  communities  served.  It  is  believed 
that  a  fairer  statement  of  the  true  conditions 
would  be,  to  say  that  the  cost  of  the  portion  of 
the  ivater  zvorks  plant  involved  by  fire  protec- 
tion service,  probably  constitutes  from  60  per 
cent  to  80  per  cent  of  the  entire  cost  of  the 
physical  property  in  the  case  of  communities 
haz-ing  less  than  .5,000  population,  20  per  cent 
to  30  per  cent  in  communities  of  100,0()0  popu- 
lation, more  or  less,  and  perhaps  10  per  cent 
to  20  per  cent  in  the  case  of  our  largest  cities. 
Whatever  the  exact  figures  corresponding  to 
average  conditions  in  the  United  States  may 
prove  to  be,  hereafter  when  all  of  the  facts 
have  been  determined,  if  such  a  time  shall 
ever  come,  it  is  safe  to  say  that  the  figures 
cited  above  probably  indicate  the  general  con- 
ditions very  much  more  closely  than  do  the 
prevailing  opinions  as  first  cited.  As  evi- 
dence a  bearing  upon  the  cost  of  public  fire 
protection  service,  the  following  analysis  is 
submitted  : 

Per  Cent  of  Total  Carrying  Capacity  of 
Water  Piping  System,  Chargeable  ta  Fire 
Protection  Ser~vice. — From  time  to  time  dur- 
ing the  past  20  years,  standards  for  the  amount 
of  water  required  for  fire  protection  service 
have  been  suggested  by  different  engineers. 

Upon  the  diagram,  Fig.  1,  is  shown  the 
quantity  of  water,  in  million  gallons  per  day, 
required  for  domestic,  industrial  and  public 
uses,  excluding  fire  protection  demands,  and 
the  quantity  of  water  required  for  fire  pro- 
tection onlv,  under  the  standards  suggested 
bv  Mr.  Jolin  R.  Freeman  (1892).  Mr.  Allen 
Hazen,  Mr.  Emil  Kuichling  (1897),  and  the 
National  Board  of  Fire  Underwriters  (1910), 
as  interpreted  by  the  writers. 

Mr.  Freeman  suggested  two  standards-;-a 
maximum  and  a  minimum — the  first  of  which 
only  is  shown  on  this  diagram,  for  the  sake  of 
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TABLE  I.— SHOWIXC,  FKRCEXTAGE  OF  TOTAL  CARRYLN'G  CAPACITY  OF  THE  DISTRIBU- 
TION PIPE  SYSTEM  (JF  A  WATER  WORKS  PLANT,  WHICH  IS  REQUIRED  BY  FURNISH- 
ING FIRE  HYPRAXT  SERVICE:  DERIVED  BY  A  COMPARISdX  OF  A  SYSTEM  FURNISH- 
ING BOTH  POMl:STlc  SIORVICE  AND  FIRE  HYDRANT  SEKVICIO.  WITH  ONE  FURNISH- 
ING ONLY  riOJIi:STIc-  SEItVICE  (INCLUDING  IN  THE  TI:K.\I  -DOMESTIC  SERVICE."  IN- 
DUSTRIAL AND  FIBLIC  USES.  OTHER  THAN  FIRE  HYDRANT  SERVICE).  BASED  UPON 
THE  KUICHLING  FORMULA. 

.,000 


Population,  10,000 

When    maxlrnuni    rate    for    domestic 

service  is  assiimetl  to  be  IVz  times 

the  aveiage  dailv  rate  therefor,  in 

both  plants   S0.G%     G8.6? 

When    maximum    rate    for    domestic 

service  is  assumed  to  be  twice  the 

average    daily     rate     therefor,     in 

both  plants    

When    maximum    rate    for    domestic 

service  is  assumed  to  be  twice  the 

average  daily  rate  therefor,  in  the 

plant     furnishing      only     domestic 

service,  and  IVi  times  the  average 

daily    rate    therefor    in    the    plant 

furnishing   both    ilomcstic   and    tire 

protection    service    V4.1% 


30,000    100,000  150,000  200,000  250,000  300,000 


57.4%     45.3 


6%     63.2%     50.; 


MA' 


2S.n%     33.8%     30.4%     2"-S% 


22.4% 


58.1%     43.2%     27.1'; 


17.!)%     11.7% 


2%       3.7% 


Footnote:  The  authors  have  assumed  in  this  paper  that  the  third  set  of  conditions  is  prob- 
ably of  most  general  applicability,  and  have  given  consideration,  in  making  their  final  figure,  to 
similar  figures   based  upon   the  requirements  of  the  National  Board  of  Fire  Underwriters. 


simplicity  and  as  being  the  more  important 
today.  A  full  discussion  of  Freeman's  stand- 
ard will  be  found  in  the  "Journal  of  the  New 
England  Water  Works  Association  for  the 
year  18i)'2,  Vol.  VII.  page  411."  The  formu- 
las for  Freeman's  curves,  as  worked  out  by 
Mr.    Kuichling.   are    as    follows: 

1'   nnniinuni  ^  1.7    VA'  +  O.OSA'   where    K^^ 
the  number  of   fire   streams. 
X 

1'    maximum^  —  -f  10   and    A' —  the    nuni- 
5 
her  of   thousands   of   inhabitants. 

The  Hazen  standard  which  was  based  upon 
Mr.  Kuichling's.  if  we  are  correctly  informed, 
is  to  be  found  on  page  !)4T  of  the  "American 
Civil  Engineers'  Pocketbook,"  recently  pub- 
lished. 

For  average  American  conditions  take  the 
square  root  of  the  population  in  thousands,  and 
the  quotient  is  the  rate  in  millions  of  gallons 
of  water  per  day  at  which  water  should  be  pro- 
vided for  fire  service, 

Mr.  Hazen  suggests  that  the  required  capac- 
ity of  the  pipe  system  be  found  by  adding  to 
the  fire  protection  service  demands,  as  figured 
above,  the  average  annual  rate  of  consump- 
tion, increased  by  an  allowance  of  20  gals,  per 
capita  to  cover  ordinary  fluctuations  in  draft, 
or  if  these  fluctuations  are  unusually  great,  as 
much   as   30   to  40  gals,   per  capita. 

From  study  of  this  subject  soine  years  ago, 
Mr.  Kuichling  concluded''  that  the  number  of 
efficient  fire  streams  required  in  our  American 
towns  and  cities  might  be  expressed  by  the 
formula : 

(1)  .v=:2.8  VA'  where  y  =  the  necessary 
number  of  such  streams,  and  A'  =  the  nuinber 
of  thousand  of  population. 

And  if  we  assume  that  each  such  stream  shall 
discliarge  about  250  gals,  per  minute,  the  re- 
sulting delivery  from  the  fire  hydrants  will  be 
at  the  rate  ofj. 

(2)  700  'VX  gallons  per  minute,  or 
C-i)     '^'-V  million  gallons  per  day. 

This  discharging  capacity  is  regarded  as 
sufficient  except  in  case  of  genefal  conflagra- 
tion, when  "help  is  required  from  neighboring 
communities  and  natural  bodies  of  water  in 
the  vicinity  are  drawn  upon  by  the  additional 
steam   fire   engines. 

If  we  assuine  that  tlic  average  daily  con- 
sumption per  capita  for  domestic,  industrial 
and  public  purposes  (exclusive  of  fire  pro- 
tection service),  increases  with  the  population, 
from  oO  gals,  for  communities  havin.g  a  popu- 
lation of-lO.OOO  to  80  gals,  for  10,000,  and  100 
gals,  for  300,000,  the  variation  may  be  ex- 
pressed approximately  by  the  relation  : 

(4)  5"  =  32  VA'  wdiere  S  =  the  average  per 
capita   consumption    in   gallons  per   day. 

This  will  make  the  maximutn  draft  from 
the  distributing  system  for  domestic,  industrial 
and  public  uses  (other  than  for  fire  hydrants) 
at   the   rate  of : 

(.5)     44.4A'°/''  gallons  per  minute,  or 

(6)  0.064A"'/'  million  gallons  per  day,  when 
the  maximum  rate  is  assumed  to  be  1%  times 
average,  and 
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(7)  0.048A'"/'  million  gallons  per  day,  when 
the  maximum  rate  is  assumed  to  be  1V2  limes 
the  average. 

Therefore  the  maximum  draft,  for  com- 
liined  fire  protection  service  and  domestic, 
industrial    and   public    uses,   is 

(8)  V A -f- 0.064AV'  million  gallons  per 
day,  when  maximum  doinestic  rate  is  tzvice  the 
average,  _and 

(9)  V  A -f  0.04SA=,"  million  gallons  per 
day,  when  maximum  doinestic  rate  is  1% 
times  the  average. 

and  the  ratio  of  the  portion  of  the  distribution 
pipe  .system  devoted  to  fire  protection  service, 
to  the  total  carrying  capacity  of  the  distribu- 
tion pipe  system 

VA 


(10) 


VA  +  0.0G4A'V' 
VA 


and 


,    for    the   two   cases 


(U)        _ 

VA  +  0.048A''/'' 
cited. 

.Again,    if    it    is    assinncd    that    zvitlwitt    fire 
hydrant    service    a    distributing    pipe    system 

_  20  000 


ag:e  draft  for  domestic  and  industrial  uses 
without  fire  liydrant  service,  as  that  which 
would  be  required  by  a  maximum  draft  of 
1%  times  the  average  draft  for  domestic  and 
mdustrial  uses  xcilh  lire  ludrant  service. 

D 

It  is  also  possible  to  detcruiine   the   ratio  — 

d 
of  the  diameters  of  two  supply  mains,  one  of 
which,  1),  is  adapted  to  carrying  the  combined 
fire,  and  domestic  and  industrial  supply,  while 
the  other  d,  is  capable  of  delivering  oidy  the 
domestic  and  industrial  supply,  both  jiipes  hav- 
iiig  the  same  hydraulic  gradient.  Under  a 
given  grade  the  pipe  discharge  varies  as  the 
five-halves  power  of  the  diameter.  If  the  cost 
of  the  pipe  per  linear  foot  is  expressed 
in  terms  of  the  diameter,  the  difference 
in  the  cost  of  the  two  lines  may  be  com- 
puted. For  the  distributing  system,  however, 
the  relative  and  absolute  amounts  of  water 
required  for  fire  hydrant  service  on  the  one 
hand  and  for  domestic  and  industrial  uses  on 
the  other  will  vary  in  different  parts  of  the 
city,  and  hence  a  general  forinula  covering 
the  entire  system  cannot  be  made,  as  each  prin- 
cipal division  of  the  network  of  pipes  must 
l)e  considered  separately  with  reference  to  the 
particular  drafts  for  fire  hydrant  and  domestic 
purposes. 

The  results  of  the  application  of  these  prin- 
ciples to  each  of  the  three  assumed  conditions 
are  given  in  Table  I  and  Table  II. 

From  the  tabulation  giving  the  actual  quan- 
tities of  water  in  gallons  per  minute,  reported 
by  the  National  Board  of  Fire  Underwriters 
as  "necessary  for  fire  fighting  purposes  in 
excess  of  domestic  consumption"  for  a  list  of 
14i3  cities,  the  data  given  have  been  printed 
in  diagram.  Fig.  2,  together  with  a  curve 
prepared  by  the  authors,  as  representing  the 
general  requirements  of  the  National  Board  of 
Fire  'Underwriters, _the  equation  for  which  is: 

(13)  r  =  1020  VA  (l-O.Ol  VA) 
and    with    Kuichling's   old    standard 

(14)  _v  =  700VA^ 

in    both    of    which    equations    y^  gallons    per 
minute  and  A'  =  population  in  thousands. 
In    making   comparison    of    the   relative   ca- 
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Fig.  2 — Quantity  of  Water  for  Fire  Protection  Service    Reported    by   The    National    Board   of 

Fire   Underwriters    (1905  to    1911)    as   Necessary    for    the    Conjested    Value    District    of 

Various  Cities,  Together  With  the   Resulting     Average     Curve     and     the    Kuichling 

Standard   (1897). 


must  be  designed  for  a  maximum  rate  of 
tivice  the  average  for  domestic  and  industrial 
uses,  whereas  ivitli  fire  hydrant  service  the 
ma.xiinum  rate  for  domestic  and  industrial 
uses  may  be  taken  at  IM;  times  the  average 
rate,  the  ratio  of  the  difference  between  the 
required  carrying  capacities  with  and  without 
fire  hydrant  service  to  the  carrying  capacity 
with    such    service   becomes 


pacifies  required  for  domestic,  industrial  and 
public  uses,  excluding  fire  protection  service, 
as  compared  with  the  former  including  fire 
protection  service,  the  authors  of  this  paper 
have  assumed,  first,  that  under  the  conditions 
excluding  fire  protection  service,  the  pipe  sys- 
tem must  be  designed  to  have  a  carrying  ca- 
pacity of  double  the  average  daily  rate  of 
water  consumption,  in  order  to  ineet  the  ordi- 


(1'2) 


V  A  +  0.048  AV  —  0.064X7' 
V.r-f  0.048 A V' 


V  A  — 0.016X7= 
VX"+  0.048X7° 


It  will  be  noted  that  this  ratio  reduces  to 
zero  when  .V  ^  367.74.  which  means  that  in  a 
city  of  367.740  population,  the  pipe  system 
must  be  of  the  same  size  to  provide  for  a 
maxinnuii  r;ito  of  draft  of  ttfn  tinif^s  the  aver- 


nary  fluctuations  in  demand  ;  second,  that  un- 
der the  conditions  including  fire  protection 
service,  provision  must  be  made  for  a  maxi- 
mum demand  for  water  for  domestic,  indus- 
trial and  public  uses  of  .")0  f<er  cent  in  excess 
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TABLE  II.— SHOWING  THK  KELATIVK  1  HAM  I  ;TI:k  OK  Tl  I  !•;  811  TL-Y  MAIN  KIXJ  I  Ilil'.l  >  l<  Ol. 
COMinXKO  IK>MEST1C  ANO  F1KI-:  SF.KVICi:.  TO  TlllC  niAJIKTKH  OK  THK  SlFl'I-Y  MAIN 
REQllUED  SOLELY  FOR  DOMKSTU'  SERVICE  (INCLFIUNG.  IN  THE  TERM  IRiMl.STIC 
SERVICE,  INDFSTRIAL  AND  PUBLIC  USES.  EXCLUDING  PUBLIC  HYDRANT  SER\  ICE). 
BASED  UPON  KUICHLING  FORMULA. 

25,000 


Population.  10.000 

1.  ATlien    niaxinium    rate    for   doiiiestif 

service  is  assumed  to  be  Ihs  times 
the  average  liaily  rate  therefor,  in 
both  plants    1.9:'7       l.:.!HI       1.407 

2.  When    maximum   rate   for  domestic 

service  is  assumed  to  be  twice  the 
average  daily  rate  therefor,  in 
botli  plants    1. 

3.  W'lien    maximum    rate    for    domestic 

service  is  assumed  to  be  twice  the 
average  daily  rate  therefor,  in  the 
plant  furnishing  only  domestic 
service,  and  IVj  times  the  average 
daily  rate  therefore  in  the  plant 
ftniiishing  both  domestic  and  Are 
protection    service    1.71S       1.417       1.2o4       l.lo 


50,000    100,000  150,000  200,000  250,000  300,000 


1.214        l,17fl        1.1."); 


i.nsi 


1.475       1.322       1.214 


l.i:;y      1.120      1.1117 


1.U82       l.O.M        1.U30       1.013 


Example:  From  this  table  it  appears  that  in  a  city  having  a  population  of  100,000  the  ratio 
of  the  diameter  of  the  supply  main  required  for  combined  domestic.  Industrial  and  public  uses,  as 
well  as  for  fire  hydrant  service,  to  the  diameter  of  the  supply  main  which  would  serve  the  former 
uses  only,  excluding  public  fire  h.vdrant  service,   is  as  1.135  to  1. 

Footnote:  The  authors  have  assumed  in  this  paper  that  the  third  set  of  conditions  is  prob- 
ably of  most  general  applicability,  and  have  given  consideration,  in  mailing  their  final  figure,  to 
similar  figures  based   upon   the  requirements   of  the  National  Board  of  Fire  Underwriters. 


of  till'  az'ciai/c  rale  of  demand  therefor,  and 
in  addition  thereto  for  the  requirenients  of 
lire  protection  service,  ns  determined  by  the 
several  .'standards  outhned  above. 

In  diagram.  Fig.  3.  is  shown  the  per  cent 
of  carrying  capacity  of  water  works  pipe  sys- 
tems, recpiired  for  fire  protection,  based  upon 
the  standards  cited  for  fire  protection  service, 
and  three  different  average  daily  rates  of  con- 
sumption for  domestic,  industrial,  and  pulilic 
uses  of  water,  to  wit:  -"jii.  inii  and  loO  gals, 
per  c.ipital  daily.  Upon  this  diagram  are 
shown  two  curves  .-/  based  upon  the  Knichlin.g 
standard,  and  B  based  upon  the  National 
Board  of  Fire  Underwriters  requireinents. 
and  both  based  upon  the  assumption  of  a 
varying  per  capita  consumption  for  domestic, 
industrial  and  public  uses  of  w%-iter — of  .50  gals. 
per  capita  daily  for  a  city  of  10,000  popula- 
tion. 811  gals,  per  capita  daily  for  a  city  of 
inO.rMiO  population,  and  100  gals,  per  capita 
daily   for  a  city   of   :{ilu,lin()  population. 

From  curves  A  and  B  it  will  be  seen  that 
upon  these  assumptions,  as  to  the  carrying 
capacity  of  the  pipe  systeni.  there  is  charge- 
able to  fire  protection   service: 


average  weekly  consumption  for  the  entire 
year,  while  the  maxinuini  dail}-  consumption  is 
from  two  to  four  times  the  average  daily 
consumption  for  the  entire  year.  The  minor 
lluctuations  are,  however,  taken  care  of  by  the 
storage  cajiacity  of  the  reservoirs  and  the  sur- 
plus pumping  capacity  in  the  case  of  direct 
pumping  systems.  It  is  believed,  therefore, 
that  the  assumption  made  in  our  coinparison, 
to-wit.  tliat  with  a  pipe  system  designed  sulely 
for  domestic  and  industrial  uses,  the  maximum 
demands  shoultl  he  assumed  to  be  about  double 
the  average  daily  demand,  is  probably  fair,  for 
if  the  maximum  demand  should  exceed  double 
the  average  demand,  it  would  at  inost  mean 
that  there  would  be  some  fall  in  the  normal 
pressure  under  which  the  water  was  delivered, 
and  not  an  actual  failure  to  deliver  the  re- 
quired volume  of  w'ater.  In  the  case  of  the 
large  community,  the  ratio  would  probablx  be 
shown  data  relating  to  the  sub-division  of  the 
reproduction  cost  of  the  physical  plant  of 
water  works  properties,  based  upon  estim.ites 


^ubnlittcd  in  water  works  valuations,  which 
have  come  within  the  experience,  or  under  the 
observation  of  the  authors.  In  Tabic  \'  are 
show-n  similar  data  kindly  furnished  to  the 
writers  by  Mr.  John  \V.  Alvord  of  Chicago; 
in  Table  VI  data  from  Mr.  Morris  Knowles 
of  Pittsburg;  and  in  Table  VII  data  based 
..|jon  the  published  reports  of  the  Railroad 
Commission  of  W'isciuisin.  These  results  are 
shown  in  diagrammatic  form  in  Diagram, 
Fig.  4. 

Resulting  Estimate  of  Cost  of  Fire  Prolee- 
lioii  Seri'iee. — Upon  diagiam,  Fig.  4,  have  been 
|>lotted  the  data  given  in  Tables  IV  to  \1, 
relating  to  the  percentage  of  the  reproduction 
cost  of  the  physical  plant  of  water  works 
systems,  chargeable  to  the  distribution  pipe 
system,  and  curve  C  indicating  the  general 
average  conditions ;  curves  A  and  B,  showing 
the  percentage  of  the  total  carrying  capacity 
of  the  pipe  distribution  system,  required  for 
fire  protection  service,  replotted  from  dia- 
gram, Fig.  3;  and  curves  D  and  E  showing 
the  resulting  percentage  of  total  cost  of  the 
distribution  system  of  water  works  plants, 
chargeable  to  fire  protection  service,  based 
upon  curve  C,  and  the  requirements  of  the 
Kuichling  and  the  National  Board  of  Fire 
Underwriters"  standards,  respectively.  It  w'ill 
be  noted  that  curves  D  and  E  are  based  solely 
nfon  distribution  f'it'e  system  costs,  whereas 
the  fire  protection  service  may  involve  soine 
slight  additional  cost  in  supply  and  reservoir 
systems,  and  substantial  increase  in  cost  of 
pumping  capacity.  The  costs  involved  by  these 
increased  needs  will  be  much  more  important 
in  small  plants  than  in  large  plants,  except 
wdien  independent  high  pressure  fire  protection 
systems  are  required. 

Curve  A',  show^n  also  in  diagram,  Fig.  o.  the 
etniation   for  which  is 
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"  A'  11.31 
in  whicli  y  ^  per  cert  of  trtal  cost  and  ,v  ^ 
population  in  thousar.ds. 


Per 

cent 

according  to 

Xafl 
Bd.  of  Fire 

Cities  having 
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Underwriters 

pouiation  of 

standa 

rd. 

i;ilO  standard. 

(1) 

(2) 

(3) 

10.(100 

74% 

S3% 

."lO.OO'i 

43% 

54% 

lOI'.liOO 

2.S% 

37% 

200,000 

12% 

19% 

300.000 

4% 

P% 

^Vhile     it 

IS 

bel 

leved 

that 

the    minimum 

values  shown  on  this  curve  are  too  low.  par- 
ticularly under  the  old  Kuichling  standard,  the 
curve  probably  clearly  indicates  the  general 
tendencies. 

Water  Consumption. — .\s  bearing  upon  the 
question  of  water  consumption,  the  following 
figures  are  of  interest,  the  statistics  relating  to 
the  United  States  having  been  worked  up 
from  the  United  States  Census  Bureau,  De- 
partment of  Commerce  and  Labor.  Report 
upon  "Statistics  of  Cities  Having  Population 
of  Less  Than  msm  for  the  Year  190T."  The 
figures  for  England.  France  and  Germany 
were  w'orked  up  from  Debauve  and  Imbeaux's 
Distributions  d'cau.   Paris,  1.90-j  : 


Country.  No.  cities. 

(1)  (2) 

United    States    13 

United    States    22 

T'nited    Slates    34 

United    States 44 

United    States    113 

England     37 

France    41 

Germany    3S 


Populo+ion 


«0 
Tho 


^"•»"*i  {Mai  -^ 


«o      no 
jsonda   . 


T 


Bosniw — M/as 


Fig.  3- 


Range  of 

population. 

<3) 

300.000-4.225.000 

100.000-    300,000 

50.00(1-     100,000 

.30,000-      50,000 

30,000-4.225.000 

4  6.000-6,305.000 

i;i. 000-2, 714, 000 

9,100-1, S.S4. 000 


Consumption  in  U.  S. 
-Gals,  per  capita  daily- 


I'ariation  in  W'ater  Consum/'lii'Ji. — .As  bear- 
ing upon  the  maximum  demand  for  water,  as 
compared  with  the  average  daily  consumption 
throu.ghout  the  year.  Table  III  reprinted  from 
the  32d  Annual  Report  of  the  State  Board  of 
Health  of  Massachusetts,  for  the  year  1000,  is 
significant.  It  will  be  seen  that  the  inaximum 
weekly  consumption    rarely   equals   double   the 


-Per  cent  of  Total   Carrying   Capacity    of    Water   Works    Pipe    SyEtems    Required    for 

Fire    Protection. 

represents  the  judgment  of  the  authors  as  to 

the  approximate  percentage,  of  the  total  cost 
of  water  works,  involved  by  the  requirements 
of  fire  protection  service,  taking  into  consid- 
eration not  only  the  distribution  pipe  systeni 
Init  also  any  additional  cost  involved  in  the 
water  supply  and  reservoir  systems,  pumping 
capacity,  etc..  and  the  limitations  of  the  as- 
sumptions inade  above  as  to  per  capita  con- 
sunqition  and  fluctuations  in  rate  of  water 
consumption  in  cities  of  different  sizes.  At- 
tention is  again  called  to  the  fact  that  these 
studies  are  of  comparative  value  only,  as  in- 
dicating general  tendencies  and  that  substantial 
departure  from  normal  conditions,  as  outliticd. 
is  to  be  anticipated  in  individual  plants,  so  that 
if  reliable  inf(n'mation  is  desired  concerning 
any  particular  plant  the  studies  should  he- 
based  upon  the  actual  conditions  existing  at 
that  plant.  For  comparative  purposes,  how- 
ever, the  curve  is  suggestive.    The  data  showiv 


Maxi- 

Jlini- 

mum. 

niuni. 

Averag 

(4) 

l5) 

(61 

344 

76 

164 

230 

51 

111 

301 

40 

116 

39S 

26 

117 

398 

26 

121 

83 

IS 

38 

273 

54 

66 

6 

"S 

less  than  double,  in  other  words,  the  maxinnim 
demand  w-ould  probably  be  relatively  less,  as 
compared  with  the  average  demand,  than  in 
the  smaller  community,  and  this  is  one  reason 
for  modifying  curve  A  in  the  diagram.  Fig.  3. 
in  its  application  to  the  larger  communities. 
Siib-Di7'ision  of  Cost  of  the  Physical  Plant 
i>f   Water  IVorks  Properties. — In  Table  I\'  :irc 
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by  ihcse  curves  arc  aUu  j^ivcn  in  tabular  torni 

Itclow  ; 

Per  cent  of  cost  of 
distril).  pipe  system 
cliargeabh*  to  fire 
protection  service 
under -^ 

■--  c  '  -P  "  ic  ^ 

—  S   rt    P 

r   imla-  "Curve-  "Curve  "C'lu've  "Cuive 

lion.  C."               D."                K."             X." 

(II  (2)                (3)                 (1)              I'.  1 

:..II00  72%              ....             77% 

iii.ooii  (■>8%  r.0.3%  .">i;.ii  30% 

.'0,000  ."'4%  23.8%  2:1.0  32% 

100,000  477c  13.1%,  17..">  23% 

300.000  39%  1.6%  4.0  13% 

It  is  evident  tliat  the  relative  cost  of  the 
portion  of  the  plant  devoted  to  public  fire  pro- 
tection service  is  greater  in  small  cities  than 
ill  large  ones,  and  greater  also  in  purely  resi- 
dential cities  than  in   manufacturing  cities. 

Thus  the  conditiiin.s  recently  analyzed  by 
the  writers  in  a  plant  serving  a  inanufacturin.g 
city  of  appro.xiniately  Kio.nlli)  population 
showed  the  followin,g  appro.\imatc  subdivision 
of   reproduction  cost : 

Domestic  service 44  % 

Industrial   service    37% 

Public  fire  protection 19  9!i 

But  it  should  be  added  that  the  relative  ca- 
pacity of  pipe  system  required  liy  the  different 
classes  of   service  was  estimated  as   follows: 


TABLE   IV. 


l;|iIVlS10X    OF   CriST   OV   WATKR    WORKS     I'RopKI'.TIIOS    IX    I'KR    CKXT    OF 
RKPHODUCTIOX   CO.ST   OF   PROPERTY. 


( Incluiliii'^-   till  rein    engineering   and    contingencies, 
lion;    I  .xeliiiling    i;nin^    \;iliie    nnd    franciiise    and    iitlier 
Based    upnll    expi-rieiue  of   1.,.    M. 


City. 


organization    and    intere.st    during    consiriic- 
intangilile  values.) 


^^lIlulatilln    

1.  Supply     

2.  Puniping   

J.  ReseiA'oirs    

1.  IMsiributiun    s\steni 

"i.  Filter,    etc 

ii.  Real    estate   ^vatel    rights   and 

rights  of  wa>' 

7.  Organization     

S.    Interest    dining    ceinst  lUetion .. 


tf>f    tliis    ainoiinl    20%     covers 
^W'atei'  eiiinpan>-  tesliniony. 
**Included    in    general    jier    cent 
tNearlv    10%. 
ISAIl   ii'>%    piping. 
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Piomestic  service 22  ''<- 

Industrial   service    31% 

Fire  protection  service   47% 

Had  the  demands  for  industrial  service  lieen 
substantially  less — as  would  lia\c  been  the  case 
in  a  residential  city — the  relative  cost  of  the 
public  tire  protection  service  wnuld  ha\c  been 
substantiallv  increased. 


T^BLE    III  — REL.\TI(iX    OF    THE   CoXSI '.M  PTIOX  OF  WATiOR  IiURIXO  THE   MOXTH,   WlsEIv 
AXIi  n  \Y  OF   .MAXIMTII  (^OXS I  "IMPTIOX  TO  THE  AVERA(4E  FOR  THE  YEAR- 
AVERAGE   OF  SIX    YE.\KS    FROM    ISS.".    TO    1900    IXOLFSIVE. 

Maximum  Montlily      Maximum  Weekly        Maximnm  Daily 

A\^r:ig'      — Consnmptinn —  — Consumption —  — Consumption — 

diiilv  Per  Per  Per 

City  or  Town.                           i  misninp- Gals,  per      cent  of  Gals,  per      cent  of  Gils,  p.-i      cent  of 

li. Ill  per        iierson       average      person       average  iieison      ax'erage' 

person.  per  day.     for  year     per  day.     for  year.  per  day.     for  year. 

.M.inglon    and    Rockland 39  54  13S  63  167  .SS  233 

AndoVer    -"4  67  127  74  129  li.O  264 

^;.r""-""^" ii?  %  "?  H^  "^  10^;  m 

Aver      .  .  37  -"il  140  6li  1  SI  9(;  266 

iseverlV 70  9S  140  111  163  17.6  222 

Braintiee    71  xr.  123  S3  113  137  194 

Bridgewater  &  E.   Bridgewater..  24  27  116  31  130  41  Ik. 

Brockton     '. 30  40  134  49  64  (^9  232 

Brookline    S.5  10.7  124  146  160  P.,  1S4 

Cambridge    81  94  113  109  13s  115  ISO 

Canton     40  54  134  01  1..S  .s,  21, 

Cohasset     34  62  177  62  2..0  9..  340 

Cottage     Citv 93  251  271  296  31,S  3.S3  419 

Danvers        69  84  119  96  134  12.  ISl 

Dedham    71  91  127  Pi::  149  126  183 

Easton     21  29  13.-  3;.  SI  ul  24., 

Pairhaven     48  70  1.73  .3  Ibo  114  2r.S 

Fall    River 36  43  121  47  130  .54  laO 

Foxborough    50  60  119  (is  13o  100  2M 

Framingliam    36  44  122  52  143  71  194 

Franklin    35  47  136  72  206  S2  245 

Gardner   62  77  125  si;  12s  113  169 

Gloucester    32  41  129  4,  112  64  193 

Hvde  Pai-k  and   Milton 42  61  145  62  117  7ii  166 

Ipiswich    IS  32  173  29  160  loo  542 

Lawrence    55  62  111  71  134  9"  161 

Longmeadow     64  90  146  117  1S5  177  285 

Lowell    79  92  117  lii2  130  lis  150 

Lvnn   and    Saugus 67  78  116  X4  125  IIS  177 

Mancliester    76  142  186  163  211  22  1  2:i6 

Mansfield    33  45  134  5ii  171  79  236 

Marlilcliead    49  79  160  92  1s7  127  264 

Marlborough    37  4.3  119  44  119  SO  220 

Mavnard    30  43  143  r.7  180  140  4S2 

Methueii    33  42  126  51  15]  SO  217 

Miildleborongh      32  41  125  51  160  72  21S 

Milford    and    Hop  dal  ■ Gl  74  121  S3  136  '17  15s 

Montague   67  SO  122  89  127  132  20:; 

Nanf.icket    32  70  218  80  219  95  2;t6 

Xatick    42  56  134  SO  191  135  322 

Needham    50  57  114  64  12S  7:i  15s 

New    Bedford 96  108  113  121  126  145  1,71 

Newburvport     41  46  114  52  12S  64  157 

No.  Attleborough   30  40  136  :'!i  138  53  176 

No.   Brooklield    35  45  134  62  184  1 1.13  30S 

Norwood    71  84  1 19  89  129  176  261 

Orange    24  31  130  42  173  70  300 

Peabodv    89  102  114  li:i  127  139  155 

Frovincctown    29  52  187  67  224  127  480 

Randolph   and   Holbronk 45  72  161  96  226  131  306 

Reading     32  51  154  69  206  HI  328 

Rockport     34  53  151  7:1  1 94  S9  266 

Salem     67  77  114  SO  119  119  178 

Shanm     26  57  216  67  25s  ss  336 

Stoughton     43  52  122  59  116  77  192 

Taunton    46  53  116  5s  127  67  147 

Tisburv    37  74  196  9::  253  HO  304 

Wakefield   and    Stoneham 53  66  124  57  127  102  182 

Walpole*     30  40  136  61  188  91  328 

Walthani*     76  84  115  99  135  134  ISS 

Ware    32  40  123  4:1  133  92  283 

Webster    34  39  117  42  125  59  173 

W.-IIcslev    42  54  130  66  157  82  236 

Wliitnian    29  42  149  54  188  66  231 

Woburn    73  90  123  106  145  160  218 

W.ircestert    58  75  117  si:  128  110  165 

*Five   years  only.     tLess   than   six  years 


Cost  of  liistalliiu/  Exlia  Hydrants. — The 
cost  of  installing  extra  hydrants  will  vary  with 
the  ditTerent  conditions  under  which  the  work 
has  to  be  prosecuted.  L'poii  the  large  mains, 
particularly  those  in  the  heart  of  the  city,  the 
connection  is  likely  to  be  made  through  the 
a,gency  of  a  Smith  tapping  machine,  without 
interruption  of  the  service,  placing  a  valve 
upon  the  hydrant  branch.  In  the  city  not  only 
will  various  obstructions  be  encountered  but 
the  p.iving  of  the  streets  will  add  snbstan- 
ti.dly  to  the  cost  of  the  work.  In  the  out- 
lying residential  districts,  particularly  where 
the  hydrants  are  inserted  on  stn;ill  m.ains  such 
as  li-in.  pipe,  .gates  may  be  omitted  from  the 
hydrant  liranches  and  little  or  no  pa\ing  may 
be  encountered  in  the  work.  The  general  range 
of  probable  costs  of  cutting  in  hydrants  may 
perhaps  be  said  to  lie  between  $o(i  and  $I7iil 
per  h_Mlraiit,  as  fnlli.ws  : 

-1  liaiiieter  of  Pipe — 
rtem.  2I-in.  12-in.  "  6-in. 

Excavation    ami    backlill- 

ing    $     s-$  12         $  s 

Paving    12-     20  15 

Smith's  slee\'e.  \-alve  and 

box    62-      62  31 

Labor,  lead  and  yarn s-      lo  5         .?  7» 

Hydrant    J.^-     :;2  :;ii  :;ii 

C.  I.   pipe.  2ii  ft.  6  in.  and 

hydiaiii    bianeh    s-     10  s  19t 

Tet.ll     $126-$146  $97  $56 

*Cuttin.g  in  s|i.  cial. 

tlncliub-s  exe.i\  atioii.  la\iiig  and   baeklill.  et.-. 

Crn-a'lh  in  llrnnnul  /or  ! nitrpciitlrnt  H'uih 
Pressure  l-ire  fruterlion  f'ij\-  .System  in 
Largcs  Cities. — One  of  the  factors  tending  to 
increase  the  cost  of  the  portion  of  the  water 
works  plant  chargealile  to  lire  protection  serv- 
ice in  our  largest  cities,  is  to  be  found  in  the 
demand  for  :i  separate  piping  .system  devoted 
solely  to  the  furnishing  of  w.ater  for  hydrant 
service,  not  only  in  Large  volume  but  tinder 
nutcli  .greater  prc-snrc  than  that  which  can 
be  ftirtiislicd  ordin.'irily  through  the  domeslic 
piping  system.  This  growth  in  dcm.ind  is  the 
outcome  of  higher  insurance  standards  brought 
about  indirectly  by  the  disastrous  losses  en- 
tailed by  some  of  the  terrible  conllagrations 
which  have  been  suffered  by  a  number  of  our 
.\tnerican  cities,  such  for  instance  as  the 
Chicago  lire,  the  P.oslon  fire,  the  I'.altiniore 
lire,  and  Ihe  San  I'rancisco  lire,  .iiul  by  the 
adiuir.'iblc  studies  of  and  restillin.g  recoup 
niendatiiius  c  nu'ernin.g  llie  water  supply  and 
lire  lighting  facilities  of  mir  i:irger  .Ainerican 
:itics,  m.ide  by  the  Xatioual  IJnard  of  ["ire 
Underwriters  within  the  past  live  years.  The 
cfTect  of  the  building  of  skyscrapers  should 
also  not  be  lost  -iglil  of.  Unfortniiately  the 
rcr|iiiremeiits  of  the  building  code  as  to  the 
use  of  tircprinif  or  slowdinriiing  construction, 
have  not  kept  pace  with  building  construction, 
and  the  problem  has  unfortnnatel)  been  ap- 
jiroached  rather  from  the  point  of  putting  out 
the  lire  than  of  subst.antiallv  reducing  if  not 
preventing    the   possibility   of    il>   development. 

Ofieniliufi  Cluircies  I'pon  Public  Fire  Pro- 
leetion  Sen'iee. — The  data  relating  to  the  op- 
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erating  and  maintenance  charges,  involved  in 
the  fire  protection  service  are  mcigcr.  It  is 
believed  that  these  charges  lie  between  ;">  and 
10  per  cent  of  the  total  annual  operation  and 
maintenance  charges,  including  taxes  but  ex- 
cluding depreciation,  interest  and  profit  allow- 
ances.   . 

If  we  assume  the  gross  income  lor  small 
works  to  be  15  per  cent  per  annum  of  the 
value  of  the  works,  and  the  portion  of  the 
gross  income  chargeable  to  hydrant  protection 
service,  to  be  10  per  cent,  wc  should  have  an 
annual  cost  of  operation  and  maintenance,  in- 
cluding taxes,  in  terms  of  the  value  of  the 
property,  amounting  to  appro.ximalely  l.o  per 
cent,  while  for  large  works  we  might  assume 
for  the  corresponding  figures  (!  per  cent  x  in 
per  cent^O.O  per  cent.  In  other  words,  the 
range  of  operating  charges  would  seem  to  lie 
between  1^  per  cent  and  M  per  cent  of  the 
value  of  the  property,  depending  upon  the 
size  of  the  community.  While  these  limits 
will  undoubtedly  be  exceeded  in  individual 
cases,  these  estimates  will  perhaps  serve  for  a 
general  analysis  of  the  problem.  The  limited 
amount  of  data  upon  which  the  above  figures 
are  predicated,  however,  must  be  clearly  borne 
in  mind.  For  depreciation,  interest,  and  profit 
allowances    we    might    assume   approximately : 


TABLE  VI.— SUBDIVISION  OF  COST  OF  WATER    WORKS    PROPERTIES    IN    PER    CENT    OP 
REPRODUCTION  COST   OF  PROPERTY. 
(Including   therein   engineering  and  contingencies,    organization    and    interest   during    construc- 
tion;   excluding    going   value    and    franclilse   and    other  intangible  values.) 

(Courtesy   of   Mr.    Morris   Knowles. ) 


Supply   

Pumping  

Rcservous    

Distribution  system 

Filter,  etc 

Real  estate,  water  rights  and  rights  of  wav.. 

Organization    

Construction    


of  l^tiblic  fire  hydrant  service  may  be  ap- 
proximately $1  per  capita,  with  7'ariatioiis  of 
about  40  per  cent,  more  or  less :  though  c\cry 
plant  must  be  examined  individually  as  the 
range  of  variation  is  obviously  a  large  one. 
Few  works  receive  an  aggregate  hvdrant  rental 


Populo+ion       iri     TKousor»<J« 

Fig.  -1 — Estimated   Per  Cent  of  the  Total  Capacity  of  Pipe   Lines  Required  for  Fire  Protec- 
tion and  Estimated  Per  Cent  Which  Cost  of    Distribution  System  and  of  Fire  Protection 
Service  Are  of  the  Total  Cost  of  Water  Works. 


Depreciation     1  %   to     2  % 

Interest   :. 6%   to     6% 

Profit    0%   to     2% 


Total 


7%  to  10% 

or  say  8  per  cent  of  the  value  of  the  portion 
of  the  system  involved  by  fire  protection 
service. 

Applying  these  figures  or  assumptions  to 
the  general  range  of  per  capita  values  of 
water  works,  Table   VIII   results: 

It  is  perhaps  fair  to  infer,  in  default  of 
more  e.xact  information  that  the  average  cost 


approaching  this  amount ;  which  is  but  another 
ground  for  the  authors'  contention  that  hy- 
drant rentals  rarely  bear  any  relation  to  the 
cost  of  the  service,  usually  being  "traded  out" 
as  an  offset  to  franchise  and  other  business 
considerations. 

Need  of  Inquiring  Into  Number  of  Hydrant 
Noc::les. — .'\ttention  is  called  to  the  need  of 
inquiring  into  the  number  of  hydrant  nozzles 
as  well  as  the  number  of  hydrants  attached  to 
the  distribution  pipe  systein.  Point  is  given  to 
this   fact  in  the  excellent  tabulation,  now  un- 
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fortunately  out  of  date,  made  by  Mr.  Dexter 
Brackett,  Chief  Engineer,  Metropolitan  Water 
and  Sew^erage  Coinmission,  of  the  nuinber  of 
hydrants  and  fire  reservoirs  in  use  in  different 
cities,  together  with  the  total  number  of 
hydrant  nozzles  and  hose  connections  per  mile 
of  pipe  in  different  cities  in  the  United  States 
(17th  Annual  Report  of  the  Boston  Water 
Board,  Jan,  31,  18!»3).  In  this  it  appears,  for 
nistance,  that  while  Chicago  had  9.9  hydrants, 
per  mile  of  distribution  system,  as  against 
11.5  in  Boston,  the  number  of  hose  connections 
per  mile  of  pipe  was  but  19.4  as  against  35.8 
in  Boston. 

Falue  of  Fire  Protection  Service. — It  is  ex- 
ceedingly difficult,  if  not  impossible,  to  get 
accurate  information  concerning  the  amount 
of  insurance  risks  carried  and  premiums  paid 
in  any  community,  from  which  their  relation 
to  the  assessed  valuation  can  be  determined. 
It  is  doubtful  if  insurance  men  even  have  com- 
prehensive figures  of  this  sort,  and  it  may  at 
least  be  said  that  the  writers  have  been  in- 
formed by  insurance  men  that  they  neither  had 
such  data  nor  knew  where  they  could  be 
obtained. 


(The  authors  present  certain  available  partial 
data  bearing  upon  the  questions  stated  which, 
because  of  its  length  and  rather  special  interest, 
we  omit  giving  only  their  conclusions. — Editors.) 

The  Massachusetts  records  indicate  that  the 
ratio  of  fire  insurance  premiums  .covering  both 
buildings  and  content?,  to  the  assessed  valua- 
tion of  buildings  alone,  is  approximately  1.2'2 
per  cent  and  that  the  premiums  written  average 
approximately  $5,400  per  1,000  of  populatio'ii, 
or  $5.40  per  capita  annually :  the  New  York 
records  indicate  an  average  of  $4.90  per  capita. 

The  writers  are  advised  by  insurance  men 
who  have  been  consulted,  that  the  introduction 
of  a  water  works  system  into  a  cominunity 
will  effect  a  saving  to  the  insured  of  at  least 
25  per  cent  to  .33  per  cent  in  his  insurance 
rate  upon  buildings  and  contents.  Or  in  other 
words,  that  the  rate  of  $1.25  per  $100  of  in- 
surance would  be  reduced  to  at  least  $1  and  a 


TABLE  v.— SUBDIVISION  OF  COST  OF  WATER  WORKS  PROPERTIES  IN  PER  CENT  OF  REPRODUCTION  COST  OF  PROPERTY. 
(Including  therein   engineering  and  contingencies,   organization  and   interest   during   construction;    excluding   going   value"  and    franchise   and 

other   intangible    values.) 
(Courtesy    of    Mr.    J.    "n^    Alvord.) 


Location 


Population     

1.  Supply    I 

2.  Pumping    (■ 

3.  Reservoirs    J 

4.  Distribution  systems"   

5.  Filters,   etc 

6.  Real  estate,  rights  of  ^vay.  etc 

7.  Organization 

S.  Interest  during  consti  uction 


"Includes  meter,  stock  and  tools,  etc. 
♦•Interest  during  con.^truction  on  thi.s  item. 

•Includes  Alters. 
"^Included    in    general    per    rent    engineering 
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rate  of  $1  to  approximately  To  cts.,  by  the 
introduction  of  a  system  of  reasonably  efficient 
water  works.  Furthermore,  it  is  asserted  that 
the  saving  to  the  insurance  coiii[>(jny  by  such 
introduction  of  water  works  is  undoubtedly 
much  greater  than  the  reduction  in  premium 
allowed  to  the  insured  cited  above. 

It  is  also  stated  tliat  with  the  stock  fire 
insurance  companies  in  Xew  England,  the 
prevailing  average  insurance  rates  in  cities 
having  a  good  water  supply  increase  from 
^4  to  V3  per  cent  when  the  distance  between 
hydrants  is  greater  than  500  ft. ;  that  upon 
factory  property,  the  increase  is  V2,  more  or 
less,  and  upon  mercantile  property,  it  may 
be  two  or  three-fold. 

Reduced  to  its  simplest  terms,  this  would 
seem  to  mean  that  in  ^Iassachusetts  where  the 
premiums  amount  to  appro.ximately  $-J,-IOO 
per  1,0(10  of  population,  and  the  total  premiums 
in  force  may  amount  to  a  considerably  great 
sum,  the  following  per  capita  savings  might 
result  from  the  stated  reduction  in  insurance 
rates: 

(.'orrcspnnding 
savinj?  in 
AA'ith  reduction  in  insurance  pi-emiums 

insurance  rate  of  per  c;ipita  annually. 

20%  $1.08 

25%  1.3.S 

33%  l.SO 

50%  2.70 

Actual  and  Desirable  Xiiinbcr  nf  Hydrants. 
— In  Table  IX,  reproduced  through  the  cour- 
tesy of  the  Indianapolis  Water  Coinpany,  is 
show'U  the  approximate  number  of  feet  of 
water  pipe  per  hydrant  in  different  cities  in 
the  United  States,  the  average  being  555  ft. 
excluding  Indianapolis,  or  558  ft.  including 
Indianapolis.  The  latter  corresponds  to  ap- 
pro.ximately 9.5  of  hydrants  per  mile  of  pipe 
line. 

Broadly  speaking,  it  may  be  .said  that  the 
tendency  at  the  present  time  is  to  reduce  the 
hydrant  interval,  or  increase  the  number  01 
hydrants  per  mile,  in  the  interest  of  decreasing 
the  amount  of  hose  required  and  correspond- 
ingly increasing  the  efficiency  of  the  fire  pro- 
tection service. 

REC.'\PITUL.'\TI0N    .\XD    COXCMISIONS. 

I.  Public  fire  hydrant  service  in  the  United 
States  is  usually  paid  for  upon  the  basis  of 
an   annual   rental   for  each  hydrant. 

-.  These  hydrant  rentals  rarely  bear  any 
relation  to  the  cost  or  tlie  value  of  the  service 
rendered. 

3.  They  have  heretofore  usuall\'  been  de- 
termined by  avera,ge  prices  paid  in  the  state 
or  surroimding  district,  in  the  case  of  the 
larger  communities,  and  by  the  requirement  of 
meeting  the  interest  charges  upon  the  i)lant 
investment,  in  small  ones. 

4.  The  range  of  hydrant  rentals  paid  in 
the  United  States  is  in  general  from  $100  per 
hydrant  per  year  to  a  nominal  sura  of  $10 
more  or  less.  The  average  hydrant  rental  is 
probably  in  the  nei.ghborhood  of  $40. 

5.  Statistics  obtained  from  7()  .American 
cities  supplied  by  water  companies,  out  of  140 
circulars  sent,  indicate  that  there  has  been  no 
substantial  decrease  in  hydrant  rentals  in  the 
last    30   years,    the    substantial    reductions    oc- 


curring in  only  aliout  one-third  of  the  cities 
from  which  replies  were  received.  The  data 
upon  this  suliject  are,  however,  not  sufficiently 
complete  to  make  general  characterization  safe. 
0.  The  number  of  hydrants  per  mile  of  dis- 
tribution iiipe  system  and  the  corresponding 
average  amount  of  distribution  pipe  system 
per  hydrant  in  (i3  different  cities  in  the  United 
States,  is  shown  m  Table  IX. 


however,  the  indixidual  districts  should  be 
studied  with  reference  to  the  number  of  fire 
streams  which  can  be  massed  upon  them 
effectively. 

7.  The  additional  cost  of  installing  extra 
hydrants  upon  existing  mains  probably  ranges 
from  $50  to  $150  per  hydrant,  the  former  cor- 
responding to  the  outlying  residential  districts 
with  nnpaved  streets,  the  latter  to  conditions 


'"■""."  o  *-  ^  ■*-* 

.0=  5      a) 

o  c  >'w  a 

Z  -1;  °'H, 

I  1 1                                                                                                       (2)  (3)"" 

.\verage  (  f  (i:;   I 'nitcd  Stale.'?  cities 95  558             ' 

Desirable  in   heart  of  large  cities 35  to  21  150  to  250 

In   closely   built-up   residential    sections 2G  to  IS  200  to  300 

In  residential  districts  witli  houses  well  separated is  to     9  300  to  600 

The  general   tendency   is   to   reduce   the   hy-  existing    in    the   heart    of   the   citv   where   the 

drant  interval  and  this  is  desirable.    Xo  hard  mains   are    large.     The   cost   of   installing   hy- 

and  fast  rule  can,  however,  be  laid  down  for  drants   at   the   time   of   building   pipe   lines   is, 

the   proper   hydrant   interval,   local   considera-  of  course,   substantially   less, 

tions,  value  of  property,  character  of  fire  risks,  8.     The  cost  of  a  modern  steam  lire  engine 

water  supply  as  to  the  size  of  mains  and  quan-  of  the  sizes  ordinarily  used  is  $.5,000  to  $-5,500. 

tity  and  pressure  of  water  available,  danger  of  The   cost   per   year   of   maintenance   of  a   fire 

interruption  of  service,  cost,  etc  ,  must  control.  engine  company   including   the  attending  hose 
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Fig.  5 — Estimated  Portion  of  the  Total  Cost  of    Water    Works    Necessitated    by    Fire    Pro- 
tection   Requirements. 


A  better  basis  for  the  consideration  of  the 
adequacy  of  the  hydrant  installation  is  per- 
haps to  be  had  in  a  study  of  the  area  to  be 
served  by  each  hydrant  in  different  parts  of 
the  city,  the  general  ran.ge  of  values,  under  the 
best  modern  standards  of  service,  being  from 
1  acre,  in  the  mercantile  and  manufacturing 
districts  of  highest  value,  to  3  acres,  more  or 
less,  per  hydrant  in  the  well  built-up  residen- 
tial districts.   From  an  insurance  point  of  view. 


coinpany  over  that  of  a  hose  company  of 
corresponding  strength,  is  about  $4,000,  includ- 
ing operation,  maintenance,  depreciation,  and 
interstate  charges.  The  per  capita  annual 
maintenance  cost  is  approximately  $1.50  to. 
ii'.OO.  exclusive  of  the  interest  charges.  The. 
fire  engines  have  been  found,  recently,  to  de- 
liver, under  average  conditions  in  test,  ap- 
proximately- 88  per  cent  of  their  rated  capacity, 
the  range  in  individual  cases  being  from  w'ell 


T.\BLE  VII.— Sl.'BDIVI.SION  OF  COST  OP  WATER  WORKS  PROPERTir-:S  IX  PKIt  CEXT  OF  REPRODUCTIOX   COST  OF   PROPERTY. 
I  Including  therein    engineering  and  contingencies,   organization  and   interest    iluring   construction;    excluding  going   value    and    franchise    ai: 

other   intangible  values.) 
Based  upon   reports  of  the   R.iilroad   Coinmissi'>n   of  W'iscnn.^in. 


City    =  :; 

Population    24,894  19,500 

(20/  121  1 

1.  Supply    9.1  7,0 

2.  Pumping*    13.1  17.1 

3.  Reservoirs     4.7  3.4 

4.  Distribution   system"    63.8  70.7 

5.  Filter,  etc ■ 

6.  Real  estate,  water  lights  and  rights  of  way..                 9.3  l.S 

7.  Organization   •*  ** 

8.  Interest  during  construction •»  "• 

100.0%  100.0% 
tl905. 

•Pumping  includes  buildings  and  miscellaneous  structures. 

"Includes  office  furniture,  tools,  horses  and  wagons,  etc.  Xftn-upe 
••Included  in  general  per  cent  engineering  and  contingencies,  ete. 
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TABUK  Vin.— ESTIMATKll   Al'l'KOXI.MATE   PKU   CAPITA    COST  OF    ITBLIC   FIKI':   IIYDKA.NT 

SER\aCE. 

Towns  Cities 

of  :..00ii  of  .-,0.000  Largest 

Item.  poiiulation.      population.  cities. 

tl)  121  (3)  (1) 

1.  Value  per  capita  of  water  works .?i'O.0U  $30.00  $:;.",. no 

2.  Percentage    of     portion     chargeable     to     publk-     lire     iiyilrant 

service    77%  32%  15% 

3.  Per  lapita  value  chargeable  to  public  tire  hydrant  service $15.40  $  9.60  $  ."i.L'5 

4.  Operation    and    maintenance    cliarges,    approximately    10%  X 

15%  =1.3%  of  value  of  entire  plant,  for  towns;  7.5%  X 
12.5%  =  1%  for  average  cities;  C%  X  10%  =  0.6%  tor  largest 
cities    $  0.30  $  0.2S  $  0.21 

5.  Annual   charges  on   public   lire  hydrant   service,   covering  de- 

preciation and  interest,  say  S%  of  Item  3 $  1.23  $  0.77  $  (M2 

6  Total  annual  charges  per  capit.i .?   I. .'',3  $  1.0.".  $  ii.i;:; 


over  100  per  cent  to  less  than  50  per  cent  of 
the  rated  capacity ;  but  it  is  probably  fair  to 
say  that  under  actual  conditions  prevailing 
during  a  large  fire  or  conflagration,  not  more 
than  7.5  per  cent  of  the  above  stated  working 
capacity  or  two-thirds  of  the  rated  capacity,  is 
developed. 

P.  The  danger  from  serious  conflagrations, 
such  as  the  Boston,  Chicago,  Baltimore  and 
San  Francisco  fires ;  properly  and  business 
loss  resulting  from  them,  the  hazard  involved 
in  having  so  many  services  of  dilYerent  char- 
acter, such  as  domestic  and  industrial  uses, 
elevators,  tire  sprinklers,  flushing  devices, 
water  motors,  etc.,  upon  the  same  main  from 
which  the  fire  hydrants  draft  their  supply, 
and  greater  danger  of  interruption  in  service 
for  changes  in,  and  repairs  upon  them :  the 
construction  of  buildings  coverin.g  great  areas 
and  reaching  to  great  heights,  requiring  very 
heavy  water  pressures ;  the  relatively  greater 
cost  of  maintaining  steam  fire  engines  to  do 
the  same  w^ork — have  led  to  the  introduction  of 
independent  high  pressure  fire  protection  sys- 
tems in  our  largest  American  cities,  having  one 
or  more  independent  sources  of  water  supply 
readily  available  at  very  short  notice,  in  very 
large  quantities  and  under  pressures  up  to  200 
or  8I1II  pounds  per  square  inch. 

10.  Hydrant  rentals,  or  the  demand  for 
public  fire  protection  service,  may  well  be  ex- 
amined from  five  points  of  view  : 

(a)  The  cost  of  the  service. 

(b)  The  value  of  the  service, 

(c)  The  number  of  hydrants  per  mile  of  pipe 

and    the    distance    between    them,    and 
area   served. 

(d)  The  rate  of  taxation  corresponding  to  the 

amount  paid  for  public  hydrant  service, 

(e)  The  relative  cost  of  other  forms  of  public 

service,  such  as  lightin.g  and  police. 

11.  The  cost  of  the  portion  of  the  water 
works  plant  involved  by  fire  hydrant  service, 
probably  constitutes  from  60  to  80  per  cent  of 
the  entire  cost  of  the  physical  property  in  the 
case  of  conununities  havin.g  less  than  5,000 
population,  20  to  30  per  cent  in  communities  of 
IdO.Oiiii  population  more  or  less,  and  10  to  20 
per  cent  more  or  less  in  the  case  of  our  largest 
cities.  The  approximate  annual  cost  of  fire 
hydrant  service  is  estimated  at  $1  per  capita, 
with  variations  of  40  per  cent  more  or  less  in 
different  communities,  being  perhaps  from  00 
to  75  cts.  in  our  largest  cities,  $1  in  average 
cities,  $1.25  to  $1.75  in  our  small  well  served 
towns  and  cities.  These  per  capita  costs  of 
fire  hydrant  service  amount  to  about  $55  per 
hydrant  based  upon  present  practice  as  to 
number  of  hydrants  per  thousand  of  popula- 
tion (ranging  from  11  to  23  in  cities  of  from 
above  3O0.iiO(i  population  to  30,000  population, 
and  per  mile  of  pipe,  ranging  from  lO.il  to  12.1 
in  cities  of  the  size  first  stated. 

12.  Data  as  to  the  value  of  fire  protection 
service  are  very  m,eager.  It  is  believed  that  a 
reduction  in  insurance  premiums  of  from  25 
to  "jO  per  cent  results  with  the  introduction  of 
a  good  water  works  system,  and  that  the 
actual  saving  is  much  greater,  as  based  upon 
the  returns  made  by  the  Insurance  Commis- 
sioners in  the  State  of  Massachusetts.  The 
saving  probably  ranges  from  $1.35  to  $3. 

13.  The  cost  of  public  fire  protection  serv- 
ice is  generally  much  smaller  than  that  of 
police  and  public  safety,  and  pulilic  lighting 
service. 

14.  The  most  common  method  of  payin.g 
for  public  fire  hydrant  service  in  the  United 
States  seems  to  lie  bv  annual  rental  per  hy- 
drant, coupled  with  tlie  requirement  that  one 
additional  hvdrant  shall  be  ordered  in  the  case 


of  extension  of  the  pipe  system,  for  every  bOO 
ft.  more  or  less  of  such  extension. 

15.  Improvement  is  suggested  along  the 
following  lines.    Let  it  be  provided  that: 

(a)  .\t  stated  intervals  of  say  fen  years 
or  more,  the  annual  cost  of  hydrant  or  fire 
protection  service  as  then  rendered,  includin.g 
in  such  cost,  operation  and  maintenance 
charges  incurred  by  the  fire  hydrant  service, 
and  depreciation,  interest  and  profit  .-dlowances 
upon  the  value  of  that  portion  of  the  water 
works  property  necessitated  by.  or  chargeable 
to  it  shall  be  determined.  In  the  latter,  al- 
lowance for  the  so-called  intangible  values, 
should  probably  be  included  in  many,  if  not  in 


all  cases.  This  work  should  be  done  by  an 
expert,  or  board  of  experts  in  water  w'orks 
practice,  acting  in  a  purely  judicial  capacity, 
regardless  of  the  method  of  appointment. 

(b)  Additional  hydrants  may  be  placed 
upon  the  existing  water  mains,  subject  to  the 
approval  of  the  water  company,  or  other 
competent  authority,  provided  an  annual  rental 
be  paid  for  each  such  additional  hydrant,  which 
rental  will  cover  the  agreed  estimated  main- 
tenance and  depreciation  costs,  and  interest 
charges  involved  by  the  estimated  average 
cost  (or  varying  cost  upon  a  sliding  scale  cov- 
ering different  conditions,  such  as  size  of  main, 
character  of  excavation,  street  surface,  etc.) 
of  making  such  installation. 

(c)-  The  basic  amount  paid  for  hydrant 
rental  be  increased  annually  to  cover  exten- 
sions of  pipe  system  made  during  the  year 
(upon  which  extensions  hydrants  may  be 
placed  at  an  agreed  interval  of  spacing)  pro 
rata  in  the  relation  of  the  extension  to  the 
length  of  the  pipe  system  at  the  time  of  the 
review  of  the  hydrant  rental  question,  or  in 
the  ratio  of  the  relative  assessed  valuations  of 
property  as  of  those  dates,  or  in  the  ratio  of 
the  populations  as  of  those  dates,  if  the  latter 
can  be  accurately  determined,  wdiich  is  not 
usually  the  case.  If  additional  hydrants  be 
desired   in   excess   of   the   agreed   number  per 


T.VBLE  IX.— NfMBER  OF  FEET  OF   PIPE  TO    K.\CH    FIUE    HYDRANT    IN    VARIOUS    CITIES 

OF  THE  UNITED  STATES. 
(By  courtesy  of  the  Indianapolis  Water  Co..  1909.) 

O  0/ 

toi  .£■ 


City.  ^  fito 

Denver.    Colo 151,920 

Wihiiington,    Del.... S.T  140 

Atlanta.    Ga 104,9.84 

Augusta,  Ga 43.125 

Savannah.    Ga 68,596 

Aurora,   III -. .' 26.S23 

Chicago,  III 2,049.185 

Decatur.   Ill ..  ,24,727 

Peoria.    Ill 66,365 

Terre   Haute.    Ind 52.S05 

Burlington.     Iowa 25,741 

Davenport,    Iowa 40,706 

Des  jMoines.  Iowa 7.S.323 

Kansas  City,   Kan 77,912 

Paducah,   Kv. 30,329 

Orange,   N.  J 26,493 

Paterson.    N.    ,1 112. SOI 

Auburn,   N.   T ,. 32,963 

Binghamton,    N.    Y 43,785 

Buffalo,  N.  T 3S1,S19 

Gloversville.  N.  Y 1S.G24 

Rochester.  N.  Y 1.S.5.703 

Schenectady,  N.   Y .  - 61,919 

Tioy,   N.   Y' 76.513 

Yonkers.    N.    Y' 64,110 

Cleveland,  0 460.327 

Columbus.    0 145.414 

Dayton,  0 100,799 

Hamilton.  0 27,670 

Toledo,  O ■ l,i9.9S0 

Allegheny,    Pa 145,240 

Philadelphia.   Pa 1,441  735 

Pitt.sburg.    Pa 375,082 

Reading,   Pa 91.141 

Boston,     Mass 602,278 

Fall  River.  Mass 105,942 

Cambridge.    Mass 98,544 

Holyoke.    Mass 50.778 

Lowell,  Mass 95,173 

Lynn,    Mass 78,743 

New  Bedford.   Mass 76.746 

Somerville.    Mass ■ 70,798 

.Springfield.    Mass 75,836 

Taunton.    Mass 30.9.53 

Detroit.   Mich 353.535 

Grand  Rapids.  Mich 99,794 

.Jackson,    Mich 25,360 

Minneapolis,   Minn 273,825 

St.   Paul.   Minn 203,815 

Kansas  City.  Mo ■ 182.376 

St.   .loseph.  Mo 118,004 

St.    Louis.    Mo 649,320 

Lincoln,    Neb 48,232 

Omaha,  Neb 124.167 

Atlantic   City,   N.    J 39.544 

.Tersey  City,   N.    .1 237.952 

Woonsocket.  R.  I ■ 32,994 

Charleston,  S.  C 56.317 

Nashville.    Tenn 84.703 

Dallas.    Texas 52.793 

Galveston,    Texas 34,355 

Ft.    Worth,  Texas 27,096 

Average  of  02  cities 174.353 

Indianapolis 219.134 

Average  of  63  cities 175.046 
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32 

335 
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130 

1.400 
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58 
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36 

424 

448 

40 
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125 

1,337 
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70 
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80 
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566 

516 

4,891 
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33 

289 
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325 

3,500 

490 

176 

2,769 

299 

104 

1.024 

536 

103 

1,111 

490 

676 

7,966 

448 

210 

1.740 

630 

152 

1,527 

525 

43 

425 

534 

215 

1,6.50 

688 

200 

1,789 

590 

1,500 

14,311 

552 

402 

565 

109 

909 

633 

743 

7.772 

505 

101 

1.153 

462 

128 

1.046 

646 

82 

659 

657 

140 

1,271 

581 

138 

825 

883 

106 

1.105 

508 

91 

1,018 

472 

156 

1.174 

701 

S"* 

877 

494 

709 

4,752 

790 

165 

1.547 

563 

72 

600 

633 
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3.S93 

464 

285 

2,658 

566 

342 

4.024 

448 

115 

895 
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813 

9.298 
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67 
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**35 

1,991 

667 

65 

670 

501 
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53 
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31 

460 
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mile  of  pipe  on  exit'iisimis,  thc\  can  he  in- 
stalled upon  the  basis   outlined  above   m    (b). 

In  this  manner,  it  should  be  possible  to  ad- 
just the  hydrant  rental  amuially.  without 
serious  issue  and  the  comnumity  will  more 
nearly  hear  its  just  share  of  the  burden,  divid- 
ed between  the  public,  and  private,  and  in- 
dustrial consumers,  than  under  the  present 
method. 

111.  The  offsettin.i,'  i>i  taxes,  or  franchise, 
Iix    free  or  reduced  cost  of   hydr.ant  service,  is 


belie\ed  tn  In-  undesirable.  If  the  community 
sees  lit  tn  make  a  char,t;e  a.!.;ainst  franchise  or 
other  intan:..;il)le  ])roperty,  it  should  Ije  made 
quite  independently  of  the  hydrant  rental,  or 
fire  protection  service  payment.  The  company, 
and  the  cit\.  ;ire  both  entitled  to  know  just 
what  linrdeii  thr\  Iia\e  to  meet,  and  to  be 
placed  in  ,i  position  to  seek  lethal  redress, 
ill  case  of  injustice  or  inequitable  proceedings. 
The  desiral)ilit\ ,  or  mulesir.ibilitv  of   fr.anchise 


tax   is  not   tonrlieil   11, ion   here 
is   not   liere  at    i-sue, 

IT.  In  conclusion,  the  writ 
particular  attention  to  the  a 
which  h.ivc'  been  published 
Hoard  o|  l''ire  Underwriters 
works  and  fire  departments 
cities  of  the  L'nited  States,  ii 
taiiied  not  only  many  signific 
facts,  but  su.ggestions  of  in 
designor    of    water    wfjrks    sy 


in  ;   that  i|uestioii 

ers  desire  to  call 
dniirable  reports 
by    the    Xational 

upon   the   water 

of  the  leadin,g 
1  wiiicli   are  coii- 

iiit  and  valualile 
iportance    to    the 

terns. 


DRAINAGE      AND      IRRIGATION     SECTION 


Specifications      for       Open       Drainage 

Ditches,    Drain   Tile    and   Tile 

Drainage   Ditching. 

T^ublished  specifications  for  open  and  tile 
drainage  ditches  are  not  readily  available. 
Kngineers  unfamiliar  with  such  work  will 
therefore  be  interested  in  the  two  examples 
which  we  present  here.  One  of  these  specifi- 
cations is  for  tile  drain  work  and  the  other 
is  for  open  drain  work.  Both  are  furnished 
by  .S.  F.  Moeller,  Civil  Engineer,  of  Knierin. 
Iowa. 

SPECIFICATIONS  FOR  TILE  DRAINS. 

Tile. — Tile  parl.v  furnishing  pipe  or  tile  for 
this  drain  sliall  make  hi.s  hid  at  a  certain  price 
per  lineal  foot  foi'  straight  tile  delivered  along 
the  trench  line  and  make  a  .^ejiarate  price  for 
each  kind  of  siteeials  that  may  he  needed.  He" 
shall  also  furnish  the  neeessar.v  .amount  of 
broken  tih-  to  oo\-er  joints  as  hereinafter 
specified. 

Only  good  tilt-  will  lie  paid  for.  Final  pay- 
ment will  lie  niadf  upon  the  niLasinenitnt  of 
jiiTie  as  laid  in  Iren.  h.  For  the  monthly  esti- 
mate the  count  will  tie  takt  n  as  deli^'Cred  along 
the   trench   line. 

Cla>'  or  stone- ware  fiipe  or  lile  famished  for 
this  drain  shall  be  made  of  good  i;iuality.  trul.v 
ei!(  iilar  with  straiglu  ends  of  uniform  diame- 
ter with  few  blisters  or  bahhles,  none  of  which 
shall  he  on  the  inner  surface  of  the  pipe  jmd 
shall  have  no  fire  cracks  that  extend  through 
the  entire  thickness  of  :he  fiipc  for  more  than 
u  ins.  in  length  and  but  one  of  such  cracks  will 
lie  <illowed  in  any  one  ineee.  A  file  crack  which 
extends  througli  Imt  one-half  of  the-  thic!-:ness 
shall  not  be  more  than  s  ins.  in  lengtli  and  but 
one  such  crack  will  he  allowed  in  any  one  piece. 
Hair  erjLcks  and  cracks  caused  b.\*  transiiorta- 
lion  or  hioidling  will  lie  cause  for  rejection. 
All  clay  pipe  must  tie  ttioronghl,\'  \ilrilicd. 
Glazing  will  not  lie  rciiuiicd  tint  will  not  lie 
ob.iccted    to. 

Concrete  pipe  or  tile  furnished  tor  this  drain 
shall  be  made  of  ttie  best  (ivialil.\-  Annrican 
Portland  cement  and  ele.an  sand  and  fine  gravel 
ill  proportion.s  ol  not  less  Ihan  1  p;irt  cement 
and  4  jiarls  sand  and  gravel. 

The  gravel  used  shall  contain  no  pebbles 
whose  least  diameter  exceeds  V2  in.  The  ma- 
terial shall  be  thoroughly  mixed  by  a  mechani- 
cal mixer  and  shall  be  rammed  into  molds 
liefore  setting  begins.  The  mixture  shall  be 
what  is  known  as  wet  mixture. 

The  pipe  as  deli\ered  to  the  drain  shall  be 
well  seasoned  and  set.  at  least  three  months  in 
a  temperature  above  4U°  F.  They  shall  be  of 
uniform  thickness  eif  shell  and  have  a  clear 
ling  when  struck  with  a  liglit   liammer. 

The  contractor  shall  furnish  such  junctions 
as  may  b»*.  requiretl  not  to  exeeetl  one  such 
junction  for  every  100  ft.  of  pi[)e  and  to  be 
paid  for  at  the  price  named  in  his  bi<l  for  same. 
All  eraetvctl  tile  anel  tile  having  variation  of 
over  211  per  cent  in  thickness  of  the  shell  shall 
be   rejected. 

Trenching. — The  party  contracting  for  tlic 
construi-tion  of  tiie  drain  shall  make  his  hid  at 
a  certain  price  per  foot  deep  and  100  ft.  in 
length  for  the  trenching,  which  shall  include 
excavating  of  trench,  laying  pipe  or  tile  to  grade 
as  given  by  the  engineer  in  charge  or  his 
deputy.  He  shall  also  make  a  separate  price 
for  each  manhole  and  each  retaining  wall. 
Such  manholes  and  retaining  walls  shall  be 
built  in  accordance  with  plans.  The  price  biel 
for    such     m.anholes    and    retaining    w.alls    shall 


include  the  fuinisliing  of  all  necessary  iiialerial 
and  labor  properly  to  construct  suid  manholes 
and  retaining  walls. 

In  the  construction  of  drains  Ihe  contractor 
shall  make  straight  portions  of  the  drain  rea- 
sonably straight  and  curved  portions  with  a 
uniform  cur\'e. 

He  shall  tit  tlie  pieces  of  tile  logetliei  and 
whenever  an  opening  of  moic  than  '4  in.  is 
left  it  shall  he  covered  with  suitable  pieces  of 
tiroken  tile  (.which  pieces  of  broken  tile  shall 
tie  furnished  by  the  parties  furnishing  ttie  tile 
for  this  drainl.  He  shall  cull  out  such  pieces 
of  tile  which  will  not  join  u]i  well  or  which  are 
not  reasonably  circular.  Wlurever  sand  or  very 
soft  material  is  eneountcieil  in  excavating 
trenches  which  is  liable  to  enter  the  joints  of 
the  tile,  the  contractor  shall  furnish  hay  and 
straw  and  use  the  same  to  pack  or  cover  the 
joints  of  the  tile  before  any  covering  of  eartli 
is  placed  over  the  tile.  The  contractor  shall 
lay  all  specials,  junctions  or  iiianeh  connection 
tile  -without  extra  charge. 

Wherever  old  tile  are  encountered  in  con- 
structing tliis  drain  the  contractor  stiall  remove 
the  old  tile  with  as  little  damage  theieto  as 
possible  and  leave  them  along  the  side  of  the 
naw  trench  at  a  sufficient  distance  so  they  wilt 
not  be  in  the  way  of  refilling  the  trench. 

"Wherever  work  is  being  done  thiougii  .idps 
care  shall  be  exercised  to  -lo  as  little  harm  to 
the  crops  as  possible.  Whenever  the  drain  is 
being  constructed  across  any  portion  of  pulilic 
road  the  contract. .r  shall  erect  and  maintain  a 
sufficient  bariior  and  display  red  lights  at 
night  and  no  public  road  shall  be  closed  to  tin- 
pitblic   to  exceed  4.S    hours. 

The  contractor  shall  be  li<  Id  responsible  for 
his  work  and  any  paynnni  under  these  specifi- 
cations will  not  relieve  liim  from  repaiiing  or 
removing-  deficient  work  at  any  tiim-  before  final 
settlement  is  made. 

In     case     the     drain     sliall     become     clioked     or 
clogged    b\     any    .sand    01     seilimeni    durin.L'    ttie 
eonstruclioii.    tlie    .-oniraetor    shall    reiiin\-,-    ttie 
same  without    extra  conipen.sation. 
SPKCIFICVTIONS     FOR     IilJAIN      .\i  1,      12     OF 

CALHOI'X     CofXTY.      .\XI1     X(  1.     21     (iF 
"WEB.STI-:i;    CorXTY.    lOW.V. 

Items. — Tile  111  ins  for  u  ni  ii  intended  to  be 
covered  li>-  ttiese  spccitieations  are  ttiose  le- 
qnired  for  the  entire  completion  of  ditch  or 
drain  Xo.  1.'  of  Calhoun  Couniy  and  Xo.  21  of 
Webster  County.  Iowa,  as  shown  liy  the  maps 
and  profiles  preparcl  by  S.  F.  Moller,  ICngineer. 
and  on  file  in  the  oMice  of  County  Auditors  of 
the  said  Calhoun  ami  Welisler  Counties.  Iowa. 

Kverythirig  neeessaij-  for  i\]v  completion  of 
said  ditch  or  drain  sliall  be  furnished  or  done 
by  the  contractor  whethe-r  espee-iatl,\-  nieniiom-il 
or  not. 

Ill  The  exea\-allon  of  a  ciiteh  II. BO  miles  ill 
length  with  ttie  bottom  widlti  x-arjiii.g  from  I 
ft.  at  tile  some-  10  21  ft.  at  ttie  outlet  and 
depltis  of  e-utting  from  2  ft.  Inear  Itie  outletl  to 
10  ft.,  containing  aliout  oOii.OOO  i-u.  yds.  of 
material. 

(2  1  The  leiiniviiig  of  all  fences,  bridges,  trees 
and  oilier  obstacles  tliat  may  be  eneounte-i-<-d 
on   or  mar  tlie  tine  of  the  diti-li. 

Application. — These  general  specifications  sliall 
apply  to  all  items  of  workmanship  and  niateriat 
enumerated    above-   or   hereinafter   mentioned. 

Definition  of  Terms. — U'herever  in  these  speci- 
fic-atieins  tto  wold  "Auditor"  is  used,  it  shall  lie 
understood  to  mean  the  duly  elected  and  (piali- 
fled  Auditors  of  Calhoun  and  Webster  Counties, 
Iowa;    whei-e\-ei-   the  worti   "Iiistrict"   is  used,    in 


these  specifications,  it  shall  be  understood  to 
mean  the  drainage  district  Xo.  12  of  Calhoun, 
and  Xo.  21.  of  Webster  Counties.  Iowa-  wher- 
ever the  word  "Kngineer--  is  used  ill  these  vpeci- 
hcations.  it  shall  be  understeiod  to  mean  the 
pei-son  appointed  by  the  Boards  of  Supervisors 
of  Calhoun  and  Webst<-i-  Comnhs.  iowa,  to  su- 
pervise the  conslrmtioii  of  u,,.  drainage  ditch 
lor  the  district  or  his  duly  aiuhorize.l  assistant 
«hei-ever  the  woid  "Contractor"  is  used  in 
these  .specifications  It  shall  be  iimlerstood  to 
mean  the  person  or  persons,  nnii.  i-ompany, 
i-oiporalion  or  whosoever  employed  to  ilo  all  or 
any  part  of  the  work  of  eonsii  u.iion  of  .said 
ditch  or  drain. 

Bids.—All  bids  must  be  enclosed  in  sealed 
envelopes  addressed  to  the  auditors  of  the  re- 
speeti;-e  counties  at  itockwell  Citv,  Iowa  or 
Foit  Hodge,  Iowa.  Each  bid  shall  be  accompa- 
nied by  a  certified  check  to  the  amount  of  10 
per  cent  of  the  bid,  made  pa.vabU-  le,  the  order 
of  the  Boards  of  Supervisors  of  Calhoun  and 
AA  ebster  Counties.   Iowa. 

Certified  Check  and  Bond. -Ttie  certified 
check  of  the  successful  bidder  oi-  liiddeis  shall 
tie  retained  until  lie  or  tliey  stiall  tiave  fur- 
nislied  a  good  and  sufficient  bond  to  the  Boards 
of  Supervisors  of  the  respective  counties  ap- 
proximately In  the  amouni  of  -j:,  pc-  cent  of 
the  estimate  cost  of  tlie  work  so  let  and  shall 
have  signed  a  .-ontract  to  execute  ttie  work  in 
acconlance  with  tliese  specifications,  when  the 
certified  clieek  will  be  retiirnerl.  All  other 
cli..cks  will  be  i-eiurmil  wlitiin  liv.-  days  after 
tiids  .11,-  iijieiied. 

Time.— Tlie  coniiactoi-  to  whom  all  or  any 
''■"'  "•'  lie-  i-ousti-uction  of  ttie  drainage  ditch 
is    let    shall    commence    wui  k    on    ttie    same    by 

't'"T.   ami    eiitirelx-   com- 

tititc   ttn-  >ame  on   or  hi-fore   

Construction  —  ili  The  contractor  shall  per- 
foim  Ills  work  in  a  skillful  and  workmanlike 
manner  and  follow  the  instructions  of  the  engi- 
ii'-i-r  in  such  matters  of  detail  as  may  arise 
fioni  time  to  time  or  are  not  herein  set  forth. 
i2i  lb-  will  pres(-rve  the  stakes  and  reference 
points  of  I  lie  survey  until  iiermitteii  by  the 
engineer  10  remove  them.  (31  He  will  remove 
all  earth  or  other  materials  excavated  from  Ihe 
dilcti  to  a  distance  not  less  than  S  ft.  from  the 
edge  of  the  cxi-avation  and  leave  a  clear  beriii 
along  side  the  ditch,  where  the  quantity  of 
mati-rial  excavated  from  the  ditch  is  so  great 
lliai  it  is  likely  to  fall  back  from  the  dumii  or 
siioil  hank  upon  said  berm,  after  the  work  shall 
have  pro.gressed  beyond  siieii  point,  ttie  eon- 
iiactor  stiall  spread  out  sucti  sump  or  spoil 
liaiik  sufTiciently  to  prevent  it  from  so  falling 
back.  Ill  Where  a  dredge  or  other  niaehinery 
is  used  in  the  construction  of  this  diti  ti  it  sliall 
be  so  designed  and  oiieraled  ttial  ita-  brac-e-s 
or  anchors  will  not  cut  up  tlie  berm  of  ihe  ditch. 
All  ilinging  sods  along  the  edge  of  the  ditch 
shall  lie  cut  away  clean  and  removed,  (.'.i  The 
g:adi-  and  slope  of  tto-  ditc-ti  shall  tit-  cm  in  a 
i-easonaht,\-  sniootti  and  unifoiin  niaiiiier,  ttie 
conir.-ictor  will  be  required  to  cut  fully  to  the 
ileiith  and  width  shown  in  the  plans  and  profile 
?itid  as  marked  out  b,\-  stakes  hereinafte-r  to  be 
set.  111-  will  not  h-ave  excrescene-e  or  humps  or 
.gouge  out  holes  in  the  bottom  or  slope  of  the 
diteh.  but  shall  construct  the  ditcli  cIosel,\-  in 
aee-ordance  with  the  pt.ans.  profile  and  instruc- 
tions of  the  eri.gineer.  (61  Tlie  contractor  shall 
wiltioul  (Xtra  charge  make  and  leaxe  such  open- 
ings tbrougli  the  spoil  hank  as  are  required  foi- 
the  admission  of  water  from  adjoining  lands  at 
all   places  designated   by   the  engineer.      IT)    The 
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contraotor  will  be  required  without  extra  clmrge 
or  compensation  to  remove  all  fences,  bridges, 
trees  and  other  obstacles  encountered  upon  the 
line  of  work  or  within  the  limit  of  the  dump 
except  on  the  lines  between  the  ne.  >4  and 
the  se.  Vi  of  Sec.  2S,  T.  89,  N.  R.  31,  W.  S. 
P.  M.,  for  which  separate  price  or  bid  will  be 
received  for  grubbing.  He  shall  remove  the 
same  to  a  safe  place  outside  the  dump  and 
carefully  pile  up  the  material,  doing  no  more 
damage  thereto  than  is  unavoidable.  He  shall 
before  removing  any  bridge  upon  the  public 
road  notify  the  clerk  of  the  township  at  least 
10  days  in  advance  that  he  is  about  to  remove 
the  same.  After  he  has  removed  any  such 
bridge  he  shall  erect  an  efficient  barrier  and 
exhibit  red  lights  at  night  at  all  such  places 
where  bridges  have  been  removed,  wliich  lights 
and  barriers  shall  be  maintained  for  ten  days 
after  completion  of  the  ditch  through  such  pojnt 
unless  the  bridge  be  sooner  restored.  (S)  .-Ay 
work  found  to  be  deficiently  executed  or  which 
may  have  become  filled  up  during  the  progress 
of  the  work  or  which  at  the  time  of  acceptance 
by  the  engineer  is  found  to  be  imperfectly  done, 
shall  upon  notice  from  the  engineer  be  promptly 
remedied  by  said  contractor  and  if  the  same 
is  not  properly  done  within  a  reasonable  time 
payment  therefore  will  be  withheld.  No  extra 
compensation  will  be  paid  for  any  work  per- 
formed upon  the  part  of  the  contractor  except 
upon  the  written  order  of  the  Board  of  Super- 
visors or  engineer.  (9)  No  variation  from  and 
at  which  the  work  is  let  will  be  made  whether 
the  material  encountered  in  the  excavation  be 
hard  or  soft  or  whether  boulders,  ordinary  clay, 
muck,  sand  or  whatsoever  the  material  re- 
quired to  be  excavated  and  removed  from  said 
ditch.  (10)  No  extra  compensation  will  be  paid 
the  contractor  by  reason  of  hindrance  or 
delays  from  any  cause  whatever  during  the 
progress  of  the  work  except  by  an  injunction 
from  the  courts.  (11)  The  contractors  shall 
guarantee  that  the  District  shall  not  be  liable 
for  any  expense  in  addition  to  the  contract  price 
on  account  of  infringing  of  patents.  (12)  Al- 
though the  engineer  may  assent  to  the  use  of 
special  means  and  appUamces  in  the  execution 
of  the  work  which  is  found  difficult  to  perform, 
this  will  not  relieve  the  contractor  of  the 
responsibility  of  his  undertaking  as  to  final 
results.  (13)  The  contractor  shall  hold  the 
District  harmless  as  to  payments  on  account 
of  liens  for  material  and  labor.  Preliminary  to 
any  payment  he  shall,  if  required  by  the  Boards 
of  Supervisors,  present  to  them  satisfactory 
evidence  that  all  bills  for  material  and  labor 
have  been  paid  and  payment  may  be  reserved 
until  such  evidence  has  been  presented.  (14) 
The  quantities  named  in  the  notice  to  con- 
tractor on  the  profile  or  in  these  specifications 
are  approximate  only,  the  right  is  reserved  by 
the  District  to  increase  or  decrease  the  quanti- 
ties and  payment  only  for  the  necessary  amount 
of  excavation  to  properly  complete  said  ditch 
in  accordance  with  the  plans,  profile,  specifica- 
tions and  instructions  of  the  engineer  will  be 
made. 

Payment. — Monthly,  during  the  progress  of 
the  work,  approximate  estimates  shall  be  made 
by  the  engineer  of  the  amount  of  excavation  and 
material  put  in  place  during  the  previous  month, 
which  estimate  the  contractor  shall  file  witli 
the  Auditor,  who  will  draw  a  warrant  in  favor 
of  the  contractor  for  80  per  cent  of  the  amount 
of  such  estimate,  which  warrant  will  be  paid 
by  the  County  Treasurer  from  funds  collected 
for  that  purpose.  The  remaining  20  per  cent 
shall  be  paid  upon  the  completion  and  final 
acceptance  of  the  work.  No  payment  shall  be 
considered  as  an  acceptance  of  the  work  or  re- 
leasing the  contractor  from  any  obligation  to 
remove  or  make  good  defective  work  when 
discovered  at  any  time. 

Penalty.— The  penalty  for  the  failure  to  fulfill 
the  requirements  of  this  contract  and  these 
specifications  are  fully  set  forth  In  Sec.  10. 
Chapter  68,  Acts  of  the  30th  General  Assembly, 
which  section  is  made 'a  part  of  these  specifi- 
cations, as  fully  as  if  incorporated  at  length 
herein. 


Coating  Rock  Cuts  With  Cement  to  pre- 
vent deterioration,  of  tlie  rock  on  exposure 
to  the  air  is  to  be  tested  on  the  Istlmius 
of  Panama. 


A   Discussion  of   Fundamental  Princi- 
ples in  Tile  Drainage.* 

Tlie  subject  assigned  to  me  for  discussion 
is  of  vital  importance  at  the  present  time. 
The  very  vastness  of  the  expenditures  for  the 
reclamation  of  watcrbound  land  makes  it  im- 
perative that  the  elementary  principles  of  tile 
drainage  he  thoroughly  understoo<l  by  engi- 
neers. In  the  past,  scientific  investigation  has 
not  kept  pace  with  the  expenditures  of  money 
for  drainage  purposes,  which  must  signify 
that  some  of  this  money  has  not  been  eco- 
nomically applied.  In  other  engineering  en- 
terprises, as  irrigation  and  highway  construc- 
tion, scientific  investigation  and  the  dissem- 
ination of  knowledge  have  generally  corre- 
sponded to  the  economic  importance  of  the 
enterprise.  Through  the  agencies  of  colleges, 
state  and  national  research  bureaus,  engineer- 
ing periodicals  and  engineering  societies,  meth- 
ods and  results  have  been  investigated  and 
resulting  laws  and  conclusions  incorporated 
in  books,  pamphlets  and  reports.  On  the  one 
subject  of  highways,  entire  sections  of  engi- 
neering periodicals  are  weekly  devoted  to 
methods,  costs  and  results;  and  libraries  offer 
complete    departments    of    highway    literature. 

In  the  field  of  drainage,  however,  we  find 
in  the  scientific  publications  two  or  three  gen- 
eral discussions  in  the  course  of  a  year,  and 
the  sum  total  of  valuable  books  and  pamphlets 
could  be  numbered  on  the  fingers  of  one 
hand ;  and  this  notwithstanding  that  several 
millions  of  dollars  are  being  annually  ex- 
pended for  drainage  in  the  Mississippi  valley 
alone.  There  are  several  reasons  for  this 
deplorable  condition.  Drainage  has  developed 
on  an  important  scale  in  a  few  recent  years, 
its  importance  has  not  been  propertly  rec- 
ognized and  engineers  engaged  in  this  work 
have  been  too  occupied  with  the  problems 
presented  to  them  to  systematize  their  plans 
and  methods  with  the  thoroughness  which  the 
subject  demands.  Tliere  has  been  a  tend- 
ency of  late  to  promiscuously  criticize  the 
work  of  these  pioneer  drainage  engineers,  but 
not  being  one  of  the  earliest  of  them  I  feel 
free  to  strenuously  object  to  this  injustice. 
True,  some  of  them  have  been  careless  and 
inefficient,  but  as  a  class,  these  engineers,  with 
little  available  knowledge  and  few  established 
methods  of  procedure,  have  evolved  many 
sound  principles  of  drainage.  These  prin- 
ciples should  be  accepted  and  used  as  the 
foundations  for  a  more  efficient  practice  in 
the  future.  With  this  resume  of  the  present 
status  of  the  subject  I  will  now  point  out 
some  of  the  principles  that  have  thus  far  been 
established  and  suggest  methods  for  future 
improvement. 

To  plan  the  simplest  tile  system  an  engi- 
neer should  comprehend  the  characteristics 
of  ground  water,  and  the  natural  movement 
of  water  through  varying  conditions  of  soil. 
Soils  require  artificial  drainage  about  in  pro- 
portion to  the  fineness  of  their  component 
particles  and  the  absence  of  natural  outlets  to 
subsoil  watercourses.  Coarse,  gravelly  soils 
ofTer  little  resistance  to  the  movement  of  wa- 
ter, while  the  finely  divided  clayey  soils  offer 
the  greatest  resistance.  Obviously  these  ex- 
treme compositions  and  many  other  inter- 
mediate mixtures  of  soil  require  different 
drainage  diagnosis  and  treatment.  All  par- 
ticles of  soil  are ,  coated,  cement-like,  with  a 
film  of  water  held  in  place  by  the  power  of 
capillary  attraction.  These  films  of  moisture 
surroundnig  the  soil  particles  are  intercon- 
nected in  such  a  way  as  to  form  a  continu- 
ous film  free  to  move  in  all  directions  to 
supply  the  demands  of  evaporation,  to  supply 
plant  roots  and  to  replenish  other  portions  of 
soil  deficient  in  moisture.  The  average  pro- 
portion of  voids  in  soil  is  approximately  50 
per  cent,  of  which  one-half  is  ordinarily  occu- 
pied by  the  capillary  water.  For  healthy  plant 
growth  the  remaining  25  per  cent  should  be 
tree  space  for  tlie  passage  of  air  and  heat, 
.ind  the  province  of  tile  drainage  is  to  remove 
excess  hydrostatic  water  from  this  space.  To 
accomplish  this  purpose,  tile  lines  are  laid  at 
sufficient    intervals    and    depths    to    effectually 
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maintain  the  plane  of  saturation  by  hydros- 
tatic water  at  a  level  below  the  reaches  of 
plant  roots. 

Tlie  items  of  main  importance  to  be  deter- 
mined in  planning  a  tile  system  may  be  briefly 
summarized  as  follows:  Planning  the  grade 
lines,  determining  the  sizes  of  tile  and  fixing 
the  distance  apart  and  general  layout  of 
laterals.  A  discussion  of  these  factors  will 
demonstrate  that  a  thorough  preliminary  sur- 
vey is  essential,  and  will  indicate  the  range 
of   information   that   should   be  acquired. 

Grade  Lines. — The  grade  lines  of  all  outlet 
mains  must  largely  depend  upon  the  natural 
formation  of  the  watershed.  The  compara- 
tive elevations  of  all  outlying  depressions 
should  be  known  and  the  depths  of  the  main 
so  arranged  as  to  furnish  the  minimum  depths 
for  laterals  in  the  depressions,  sufficient  fall 
for  the  distance  to  be  traversed  by  the  later- 
als and  as  outlet  for  laterals  at  or  near  the 
tops  of  the  mains.  After  the  different  eleva- 
tions on  the  grade  line  are  fixed  to  meet  the 
requirements  of  laterals,  as  a  general  rule,  in- 
termediate grades  should  be  uniform.  This 
rule  must  be  varied  when  deep  trenching  be- 
comes necessary  in  sandy  soils.  When  un- 
stable soils,  as  quicksand  or  joint  clay  are 
found  to  exist  near  the  surface,  it  is  best  to 
give  the  grade  line  a  very  slight  slope  in 
order  to  keep  the  tile  above  the  semi-fluid 
soils  as  much  as  possible.  If  more  stable 
soils  are  found  it  is  preferable  to  give  the 
tile  a  fall  of  at  least  2  or  3  ins.  per  100  ft. 
In  either  case,  excess  fall  should  be  distrib- 
uted as  regularly  as  possible  along  the  re- 
mainder of  the  tile  line.  Best  results  are  in- 
sured, from  regtilar  velocities  and  discharges, 
and  to  this  end  broken  grade  lines  should  be 
avoided,  as  the  flattest  slope  must  regulate 
the  capacity  of  the  entire  tile  line  above  such 
a  grade.  However,  broken  grade  lines  are 
often  necessitated  by  arbitrary  conditions,  and 
the  remedy  is  different  sizes  of  tile,  propor- 
tioned to  rate  of  fall  and  amount  of  water 
for  each   change  in  slope. 

The  question  of  minimum  depths  for  later- 
als has  been  a  much  mooted  one.  In  north- 
western Iowa,  where  drainage  is  being  prose- 
cuted at  a  phenomenal  rate,  practice  has  varied 
more  during  different  periods  of  time  than 
arnong  diflferent  engineers  and  localities. 
Formerly,  a  minimum  depth  of  3  ft.  was  there 
considered  standard.  Then  a  few  of  the  more 
progressive  experimented  with  depths  of  3% 
and  4  ft.,  and  a  comparison  of  resulting  crops 
has  almost  invariably  been  indisputable  evi- 
dence in  favor  of  the  deeper  tile.  These 
depths  have  now  become  about  the  most 
standard  factors  in  drainage  practice.  A 
common  objection  to  deeper  tile  has  been 
that  they  will  not  collect  ground  waters  with 
suflicient  rapidity  at  times  of  excessive  floods. 
.■\n  analysis  of  the  movement  of  ground  wa- 
ter to  tile  lines  discloses  the  fallacy  of  such 
an  objection.  Soil  water  ordinarily  enters 
the  tile  through  the  lower  portions  of  the  tile 
joints,  and  the  general  movement  of  perco- 
lating water  is  downward  to  a  saturated  sur- 
face between  tile  lines  and  then  in  a  down- 
ward curving  lateral  direction  to  the  water 
level  in  the  tile.  Thus  at  points  midway  be- 
tween tile  lines  100  ft.  apart  the  vertical  move- 
ment of  water  ranges  from  zero  feet  to  a 
depth  corresponding  to  the  depth  of  the  tile, 
as  the  degree  of  saturation  varies,  while  the 
horizontal  movement  is  approximately  50  ft. 
Or,  since  the  proportion  of  vertical  "to  hori- 
zontal movement  is  small,  the  difference  of 
depth  between  a  3-ft.  and  a  4-ft.  tile  line 
would  have  little  effect  upon  the  rate  of  move- 
ment of  water  into  the  tile. 

The  advantages  of  deeper  drainage  are 
many  and  far-reaching.  A  drained  soil  is  an 
immense  sponge  or  reservoir,  and  the  greater 
the  capacity  of  this  reservoir  resulting  from 
deeper  drainage,  the  less  the  amount  of  wa- 
ter that  will  flood  crops,  overflow  and  erode 
the  surface  and  rapidly  reach  the  rivers  to 
deposit  its  silt  and  swell  dangerous  floods. 
The  economic  limit  to  the  depth  of  drainage 
would  probably  be  the  depth  at  which  plant 
roots  cease  to  effectively  penetrate  for  food 
and  moisture. 

When  tile  of  large  diameter  are  used,  the 
mnunuun  depths  should  be  increased,  not  only 
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to  meet  the  requirements  of  outlets  for  later- 
als, but  also  to  insure  the  minimum  depth  of 
drainage  along  their  courses.  When  large 
mains  run  full  and  under  great  pressure  the 
level  of  saturation  cannot  extend  below  their 
tops,  and  to  insure  average  4-ft.  drainage  the 
tops  of  the  tile  should  he  placed  at  least  3-i^ 
ft.   below  the   surface. 

In  some  sections  gumbo  soils  are  prevalent 
and  the  problem  of  successful  methods  of 
drainage  for  them  is  far  from  solved.  Soils 
of  this  nature  resist  the  rapid  percolation  of 
water,  and  to  offset  this  disadvantage,  shal- 
low tile  lines  placed  at  close  intervals  have 
often  been  advocated.  This  question  should 
be  thoroughly  investigated  by  comparative  ex- 
periments, which  experitnents  I  believe  would 
prove  an  advantage  for  the  deeper  drainage. 
In  such  soils  inlets  should  be  constructed  to 
aid  in  the  rapid  removal  of  flood  waters,  and 
in  time  the  action  of  percolating  waters  would 
render  the  soil  more  friable  and  pervious. 
The  arguments  previously  cited  in  favor  of 
deeper  drainage  would  also  apply  in  a  large 
measure  to  gumbo  soils.  -r 

Propcr  Sices  of  Tlie. — Probably  the  most 
important  factor  in  the  design  of  any  tile 
drainage  system  is  the  determination  of  the 
sizes  of  tile.  The  sizes  must  largely  deter- 
mine the  efficiency  of  a  tile  system.  If  the 
sizes  are  unnecessarily  large,  money  is  eco- 
nomically wasted;  if  too  small,  money  is 
worse  than  thrown  away,  as  the  expected 
adequate  return  upon  the  investment  is  not 
realized,  and  the  tile  at  some  time  must  be 
replaced.  Also  the  science  of  tile  hydraulics 
as  now  practiced  may  be  described  as  chaotic, 
which  is  a  natural  condition.  Drainage  engi- 
neers, however  thoroughly  versed  in  hydrau- 
lics, have  had  no  science  or  recorded  experi- 
ence to  guide  them  in  such  vital  questions  as, 
the  actual  capacity  of  tile  drains,  the  propor- 
tion of  total  rainfall  that  a  tile  drain  should 
be  designated  to  remove,  and  the  effect  that 
natural  watershed  formations  have  upon  this 
proportion.  The  discharges  of  tile  lines  for 
different  sizes  and  grades  are  now  either 
taken  from  tables  of  discharge,  as  for  in- 
stance, the  tables  in  the  proceedings  of  the 
Illinois  Society  of  Engineers  for  1909.  or  are 
figured  from  Kutter's  or  other  formulas  for 
each  individual  case.  Reasonably  accurate  le- 
sults  are  obtained  by  these  methods,  but  ex- 
tensive experiments  are  yet  to  be  made  to 
discover  the  actual  value  of  the  coefficient 
of  roughness  for  tile  drains  and  the  effect 
of  irregular  grades  and  uneven  tile  upon  this 
coefficient. 

However,  of  greater  importance  than  the 
particular  formula  to  be  used  is  the  deter- 
mination of  the  proportion  of  rainfall  to  be 
removed  by  tile  drains.  Detailed  data  and 
analysis  are  not  so  necessary  for  the  smaller 
laterals,  as  experience  has  demonstrated  the 
necessity  of  using  at  least  .5  and  0  in.  tile, 
o  in.  being  used  for  lengths  up  to  about  1,000 
ft.  for  average  grades  and  6  in.  at  the  outlet 
ends  of  longer  laterals.  The  larger  the  si^es 
of  tile  the  greater  the  necessity  of  accurate 
assumptions  and  computations,  as  the  ratio 
of  cost  to  size  increases  rapidly  in  the  larger 
sizes.  A  removal  of  %  in.  of  water  in  24 
hours  was  formerly  considered  sufficient  for 
average  watersheds.  At  the  present  time 
plans  for  the  removal  of  %  to  %  in.  in  the 
same  time  have  become  so  common  as  to  be 
almost  standard.  But,  whatever  the  assumed 
depth  of  water  to  be  removed,  extreme  varia- 
tions are  necessary  to  compensate  for  pecu- 
liar watershed  formations.  While  it  is  im- 
possible to  catalog  these  formations  by  types, 
they  may  be  divided  into  the  following  four 
fairly   representative   classes: 

Class  I  includes  watersheds  consisting  of  a 
narrow,  slightly  sloping  draw  extending 
lengthwise  through  the  watershed  flanked  on 
either  side  by  abrupt  slopes.  The  effect  of 
such  conditions  is  that  storm  waters  are  de- 
livered to  the  main  tile  in  the  draw  so  rapidly 
that  unusually  large  tile  must  be  provided  to 
properly  care  for  them. 

Class  II  includes  watersheds  with  steeply 
sloping  draws  and  rolling  side  lands.  The 
sizes  of  tile  may  be  relatively  smaller  than  for 
class  one  because  of  greater  grades  and  be- 
cause  a  considerable  portion   of  flood   waters 


spreads  out  over  the  surface  and  thus  reaches 
the  outlet  without  serious  damage  to  crops. 

Class  III  represents  those  watersheds  with 
steep  draws  and  flat  side  lands.  Such  a  for- 
mation is  probably  the  most  favorable  of  all 
for  smaller  sizes  of  tile  mains.  Surface  and 
sub-drainage  water  from  the  side  lands  is  de- 
livered more  regularly  over  longer  periods  of 
time,  while,  the  main  drain  benefits  from  all 
the  advantages  of  great  fall  and  surface  over- 
flow. 

Class  IV  includes  watersheds  with  flat  main 
draws  and  Hat  tributary  lands.  Watersheds 
of  this  nature  closely  approach  the  average  of 
all  the  various  formations  for  tiling  purposes, 
and  tabular  sizes  of  tile  for  assumed  depths 
of  removal  can  be  more  safely  applied  to 
them.  A  portion  of  the  flood  waters  falling 
upon  them  is  delivered  over  the  surface,  while 
the  remainder  is  collected  and  delivered  by 
tile  laterals  regularly  over  considerable  periods 
of   time. 

There  is  probably  no  watershed  in  existence 
that  could  be  definitely  listed  under  any  one 
of  these  headings,  while  there  are  also  none 
that  do  not  approach  some  one  type  more  than 
any  of  the  others.  In  all  formations  ar< 
found  deep  depressions  or  ponds  to  a  greater 
or  less  extent,  and  the  tile  drainage  of  these 
presents  a  new  difficulty.  Tile  drams  tapping 
such  natural  catch  basins  must  be  made  large 
enough  to  remove  the  collected  storm  waters 
before  serious  injury  to  crops  results  To  ac- 
complish this  purpose  their  capacity  must  be 
increased  .■)0  to  100  per  cent  over  the  size 
necessary  for  the  same  amount  of  land  under 
ordinary  conditions.  Inlets  should  also  be 
constructed  in  the  lowest  places  to  aid  in  the 
rapid  removal  of  surface  water.  I  have  not 
attempted  to  tabulate  standard  depths  of  re- 
moval and  sizes  of  tile  for  different  types  of 
watershed,  as  there  has  not  been  sufficient 
experience  and  investigation  to  warrant  doing 
so,  but  have  attempted  to  show  that  natural 
'■onditions  greatly  affect  the  necessary  sizes 
of  tile  and  that  they  can  be  analyzed  and  in- 
telligent conclusions  arrived  at.  Every  drain- 
age engineer  is  probably  thus  analyzing  and 
solving  to  a  greater  or  less  degree,  but  their 
efforts  have  lacked  the  impetus  of  co-operation 
and   publicity. 

Laterals — The  distance  apart  that  laterals 
are  to  be  placed  is  essentially  a  factor  of  soil 
density.  As  the  principal  movement  of  soil 
water  is  laterally  to  tile  lines,  the  greater  'he 
density  of  soil  particles  the  closer  must  be 
the  hues  of  tile  to  effect  an  increase  in  the 
rate  of  removal  by  reducing  the  distance  to 
be  traversed.  The  more  porous,  gravelly,  sub- 
soils may  be  successfully  drained  by  laterals 
spaced  100  to  150  ft.  apart,  while  the  closer 
grained  soils  require  them  as  close  as  .50  ft. 
or  even  less.  Experiments  should  be  con- 
ducted over  extended  periods  of  time  showing 
the  rate  of  velocity  of  water  through  diffei-ent 
soils  and  the  effect  of  tile  drainage  upon  their 
density. 

The  location  of  laterals  in  level  land  requir- 
ing thorough  drainage  is  a  comparatively  simple 
matter.  A  system  of  long  parallel  laterals  ex- 
tending about  at  right  angles  to  contour  lines 
should  be  aimed  at.  Also  numerous  connec- 
tions resulting  from  the  use  of  many  short 
laterals  should  be  avoided,  as  every  unneces- 
sary connectoin  reijuires  an  expenditure  for 
50  to  75  ft.  of  tile  placed  through  land  already 
drained  by  the  main  tile  line.  Since  the 
movement  of  soil  water  must  be  generally 
toward  lower  levels  or  at  right  angles  to  con- 
tour lines,  tile  lines  laid  in  the  direction  of 
natural  flow  tend  to  rapidly  collect  this  water 
instead  of  allowing  it  to  pass  on  through  the 
joints  as  in  the  case  of  laterals  placed  parallel 
to  contour  lines.  When  planning  a  tile  sys- 
tem an  engineer  is  in  danger  of  being  misled 
by  the  appearance  of  the  low  lands  as  com- 
pared with  the  sogg)',  wet  lands,  and  thorough 
drainage  planned  for  the  wet  lands  and  little 
or  none  for  the  lands  lying  higher  up  the 
slope.  The  result  in  average  cases  is  a  re- 
versed appearance  of  the  two  kinds  of  land 
and  a  later  extension  of  the  laterals.  It  is  a 
peculiar  fact  that  tile  lines  draw  from  only  a 
very  short  distance  beyond  the  ends  of  the 
lines,  and  this,  coupled  with  the  fact  that 
seepage   water    from   adjacent  hills   often   ap- 


pears at  points  well  up  on  hill  sides,  makes 
it  necessary  to  extend  laterals  far  enough  to 
be  safely  through  springy  or  seepage  pockets. 
The  proper  method  of  arranging  laterals 
in  narrow  draws  often  taxes  an  engineer's 
ingenuity.  Narrow  draws  with  a  lengthwise 
slope  greater  than  the  adjacent  side  slopes 
toward  the  center  of  the  draw  are  beet  drained 
by  two  laterals,  one  at  the  edge  of  the  draw 
on  each  side.  The  seepage  water  from  the 
side  lands  tends  to  flow  in  the  direction  of 
greatest  slope,  or  in  the  direction  of  the  tile 
lines.  On  the  other  hand,  if  the  draw  has  a 
flatter  lengthwise  slope  or  is  irregular  in 
width,  wide  in  some  places  and  narrow  in 
others,  drainage  is  best  accomplished  by  a  sin- 
gle line  of  tile  up  the  center  of  the  draw  with 
laterals  radiating  up  the  side  slopes  where 
necessary. 

Importance  of  Permanent  Records — The 
only  existing  record  of  probably  PC  per  cent 
of  the  private  tile  work  laid  out  by  engineers 
in  northwest  Iowa  consists  of  a  rough  sketcii 
accompanying  the  level  notes  in  the  engineer's 
note  book,  and  this  laxity  is  certain  to  result 
in  endless  future  trouble.  Engineers  are  not 
principally  at  fault,  as  land  owners  refuse  to 
employ  them  to  furnish  complete  maps  and 
profiles  in  permanent  form.  A  reform  can 
only  come  through  a  process  of  experience 
and  education,  and  engineers  should  aid  in 
this  reform  in  all  ways  possible.  The  ideal 
should  be,  complete  records  of  each  drainage 
survey  drawn  with  such  completeness  that 
every  tile  line,  its  size,  grade,  depths,  location 
and  watershed  area  will  be  correctly  shown, 
to  be  compiled  and  put  in  the  proper  form 
to  accompany  all  the  transfers  of  the  land. 
.'Mso  many  land  owners  do  not  yet  employ 
engineers  to  investigate  conditions  and  pre- 
scribe for  their  land.  They  have  themselves 
done  that  to  their  own  satisfaction,  and  the 
engineer  is  simply  directed  to  take  the  levels 
and  figure  the  notes  for  a  tile  line  of  a  stated 
size,  located  there  and  of  that  depth.  Al- 
though the  importance  of  land  owners  intelli- 
gently investigating  conditions  and  furnishing 
all  possible  information  to  the  engineer  should 
not  be  minimized,  the  results  of  such  a  method 
have  generally  spoken  loudly  for  themselves. 
As  a  rule,  however,  the  results  of  properly 
employed  and  paid  engineering  work  is  now- 
demanding  proper  recognition  from  land  own- 
ers. As  this  tendency  grows,  the  better  will 
be  the  character  of  the  engineering  work  and 
the  more  permanent  the  drainage  improve- 
ments executed. 

Every  drainage  engineer  should  keep  pri- 
vate records  of  his  work.  These  should  be 
in  such  form  that  all  the  original  character- 
istics and  data  for  each  tile  system  are  read- 
ily available,  observations  of  success  or  failure 
to  be  recorded  as  noted.  It  is  a  difficult  mat- 
ter to  keep  such  records  of  private  farm  work 
because  of  the  volume  of  work  done,  in  many 
cases  the  meagerncss  of  the  data  and  the 
lack  of  time  and  opportunity  to  investigate. 
This  class  of  experimentation  can  be  best 
done  by  state  and  national  research  bureaus 
and  universities,  although  the  observant  en- 
gineer may  gather  valuable  information  by 
the  study  of  representative  tile  systems.  The 
engineer's  best  opportunity  is  in  county  drain- 
age district  work.  In  this  work  he  is  ex- 
pected more  and  more  to  make  complete  and 
thorough  preliminary  surveys  and  furnish  defi- 
nite records,  his  opportunities  for  observation 
are  relatively  greater  and  he  is  certain  to  be 
notified  of  any  failure.  A  list  of  headings 
for  a  form  for  drainage  district  records  is 
here  suggested;  size  of  tile,  length  of  sec- 
tion, average  depth,  minimum  depth,  actual 
cost,  grade,  watershed  area,  kind  of  tile  used, 
nature  of  soil  encountered,  general  character 
of  watershed  and  general  remarks.  Each 
heading  is  suggestive  of  the  sub-headings  and 
range  of  information  that  may  be  placed  un- 
der  it. 

Cnnslruction — Construction  of  tile  drains  is 
a  question  of  accuracy  and  efficiency  in  the 
execution  of  the  plans  on  the  part  of  engi- 
neer and  contractor.  The  days  of  laying  tile 
by  guess  and  by  water  are  largely  days  of  the 
past,  and  even  though  the  engineer'  may  be 
denied  the  planning  of  the  tile  system,  lie  is 
usually   employed   to   set   the   stakes.     In   this 
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work  the  figures  must  be  accurnte  ami  the  tile 
must  be  laid  accordinjr  to  the  figures.  The 
owner  should  be  prevailed  upon  to  execute  a 
contract  with  the  tiler  requiring  especially  that 
his  work  shall  pass  inspection  and  that  a  sufti- 
cient  per  cent  of  the  payments  shall  be  with- 
held to  insure  the  correction  of  any  fault*. 
In  checking  the  work  the  engineer  should  lake 
levels  to  the  tops  of  the  tile  at  close  intervals 
for  accuracy  of  grade,  and  the  joints  should 
be  thoroughly  inspected  to  be  certain  that 
careful  patching  has  been  done.  He  should 
be  tirm  enough  to  insist  that  all  serious  faults 
in  the  work  be  corrected.  Of  especial  impor- 
tance is  the  making  of  connections.  Many 
tilers  do  very  competent  work  in  the  laying 
and  joining  of  tile,  but  nuikc  their  connec- 
/ion^;  of  laterals  to  main  consist  of  an  irregu- 
lar hole  punched  in  the  main  tile  and  a  few 
tile  bats  thrown  over  the  connecting  laterals. 
Often  the  main  tile  is  so  shattered  in  the  proc- 
ess that  it  is  certain  to  fail.  Connections 
should  invariably  be  made  by  the  use  of  spe- 
cial junction  tile,  but  if  they  must  be  made 
otherwise,  a  circular  hole  of  the  proper  diam- 
eter should  be  carefully  chipped  out  of  the 
ends  of  two  adjacent  tile,  a  semi-circle  out  of 
each,  and  the  connection  thoroughly  sur- 
rounded with  cement  mortar. 

Tilers  should  be  constantly  impressed  with 
the  necessity  of  keeping  silt  out  of  the  tile 
during  construction,  as  its  removal  is  often 
only  effected  by  the  relaying  of  the  tile  line. 
The  end  of  a  tile  line  under  construction 
should  be  kept  open  at  all  times  in  such  a 
way  tliat  overflow  water  will  lie  directed  into 
the  tile  w-ithout  an  accompanying  load  of  silt. 
If  there  is  not  too  much  slush  present  in  the 
trench,  this  may  be  accomplished  by  placing 
an  iron  or  wooden  cover  over  the  end  of  the 
tile,  the  upper  half  being  perforated  with 
closely  spaced  holes.  If  there  is  nuich  slush 
]>resent  and  the  work  is  to  be  left  for  some 
time,  a  successful  method  is  to  place  a  T  con- 
nection tile  at  the  end  and  build  up  tile  on  the 
T  to  a  level  above  the  slush.  A  dam  is  then 
constructed  in  the  trench  back  of  the  inlet  to 
prevent   overflow   down   the  trench. 

The  proper  laying  of  tile  in  sand,  or  otlier 
semi-fluid  soils,  is  an  almost  superhuman  feat. 
It  is  easy  to  specify  that  the  tile  be  laid  in 
good  earthy  material  and  to  a  true  grade,  but 
another  matter  to  enforce  the  specifications. 
V"ery  passable  work  can  be  done,  however, 
with  proper  supervision  and  care.  It  is  usu- 
ally the  most  practicable  to  allow  the  tile  to 
be  laid  directly  on  the  sand,  and  bend  all 
efforts  to  keeping  the  tile  clean,  superfluous 
water  drained  away,  the  joints  thoroughly 
patched  with  fine  grained  soil  and  coarse  hay 
and  the  prevention  of  flood  water  overflowing 
the  tile. 

Storm  water  inlets  are  valuable  assets  to  tile 
lines  if  properly  constructed;  if  not,  they  are 
a  positive  menace.  A  poorly  designed  or  con- 
structed inlet  tends  to  the  washing  of  sur- 
rounding material  into  the  tile  line  to  ob- 
struct the  tile,  leaving  an  exposed  inlet  in  the 
center  of  a  large  washout.  My  idea  of  inlet 
design  and  construction  is  the  placing  of  a 
sewer  pipe  T  in  the  tile  line  to  receive  a  ver- 
tical shaft  of  sewer  pipe  of  about  the  same 
diameter  of  the  tile,  built  up  to  the  ground 
level,  the  top  bell  being  fitted  with  a  per- 
forated iron  gate.  .-Ml  vertical  joints  are  r.s- 
mented,  the  back  filling  thoroughly  tamped  in 
place  around  the  vertical  pipe,  a  circular  sheet 
of  concrete  placed  around  the  top  of  about 
12  ins.  in  thickness  and  G  ft.  in  diameter  and 
the  top  covered  over  with  a  layer  of  tile  liars 
or  field  stones,  to  serve  as  a  filter  for  silt 
and  prevent  clogging  by  rubbish.  Such  an  in- 
let carries  surface  water  directly  into  the  tile 
line,  and  a  good  connection  of  the  inlet  to  the 
tile  line  is  always  insured. 

Kinds  of  Tile — My  subject  pmliably  does 
not  countenance  a  discussion  of  the  quaiity 
of  tile  and  the  comparative  merits  of  clay  and 
cement  tile.  However,  it  is  of  prime  impor- 
tance to  permanent  construction  work  that 
only  permanent  tile  be  used,  tile  that  will 
withstand  all  tendencies  to  disintegration  and 
the  pressure  of  soil  lirought  to  bear  on  them. 
1  believe  that  cement  tile  have  been  made  "lie 
object  of  much  unwarranted  and  prejudicted 
criticism,  and  that  they  should  have  their  day 


ill  court.  If,  after  thorough  experiments  and 
investigation  by  unbiased  aiuhorities,  they 
prove  unable  to  meet  the  retiuirements.  it  is 
urgent  that  the  facts  he  ascertained  and  made 
generally  known  as  soon  as  possible.  If.  on 
the  other  hand,  properly  made  cement  tile 
meet  .ill  reasonable  requirements  as  to  strength 
and  durability,  these  facts  should  also  be 
known  and  standards  of  manufacture  formu- 
lated and  enforced. 

Ill  conclusion,  this  discussion  has  been  of 
necessity  very  academic.  Its  aim  has  been  to 
outline  the  progress  achieved  and  to  demon- 
trate  the  positive  necessity  or  unified  and  sys- 
tematized advancement  in  the  science  of  tile 
drainage  planning  and  construction. 


Present    State    of    Irrigation    Develop- 
ment  in   California. •■' 

To  give  an  accurate  account  in  detail  of  the 
present  extent  of  irrigation  development  in 
California  would  require  a  class  of  inlorina- 
tioii  not  in  possession  of  this  office.  Much  of 
the  information  necessary  for  such  an  ac- 
count w^as,  however,  collected.  Based  on  such 
information  and  eliminating  projects  still  in 
the  promotion  stage,  a  conservative  tstimate 
places  at  T.W.riOu  acres,  the  area  for  which 
construction  to  provide  irrigation  water  is 
now  under  way.  Of  this  area,  about  one- 
tliird  is  in  southern  California  and  the  re- 
mainder north   of   Tehachapi. 

Of  the  area  now  being  brought  under  water 
in  southern  California,  the  principal  acreage 
is  under  the  various  mutual  water  company 
.systems  of  Imperial  Valley,  the  Yuma  project 
of  the  United  States  Reclamation  Ser\  ice,  the 
new  municipal  aqueduct  being  built  to  supply 
water  for  use  within  the  city  of  Los  .\ngeles, 
but  which  will  irrigate  a  large  area  outside 
of  the  city  pending  the  increased  needs  by  the 
city,  and  the  southern  coastal  regions  where 
development  has  already  reached  a  high  state. 
In  the  latter  sections  it  is  the  increase  in 
pumping  plants,  notably  around  Pomona,  Cor- 
ona. Chino.  Whittier,  Covina,  Anaheim.  Ful- 
lertnn,  Riverside  and  San  Jacinto  Vallev.  that 
is  increasing  irrigation.  At  Redlands  the  mosi 
notable  addition  will  come  by  the  construc- 
tion of  a  large  nuiltiple-arch  dam  in  the  San 
Bernardino  mountains  to  supply  water  to  the 
various  mutual  water  companies  that  two 
years  ago  acquired  the  property  of  the  Bear 
Valley  Irrigation  Company,  from  which  thev 
had  theretofore  been  purchasing  water  but 
which  they  have  now  mutualized.  In  San 
Diego  county  the  matter  of  chief  interest  from 
the  standpoint  of  irrigation  engineering  is  the 
raising  liy  1.")  ft.  of  the  height  of  Sweetw,it-r 
dam. 

The  rapid  irrigation  development  now  tak- 
ing place  in  southern  California  is  the  more 
surprising  in  view  of  the  popular  impressinn 
that  all  of  the  available  water  was  long  ago 
utilized  in  that  section  of  the  state.  .-Vn  ac- 
count of  it  is  submitted  to  show-  the  great 
value  attached  to  water  there  and  the  extreme 
efforts  being  put  forth  to  acquire  an  increased 
supply. 

Turning  north  of  Tehachapi.  in  some  sec- 
tions development  is  not  unlike  that  of  the 
south.  Pumping  for  water  is  being  increas- 
ingly resorted  to  in  the  foothill  sections  of 
Kern.  Fresno  and  Tulare  counties,  and  one 
of  the  largest  pumping  irrigation  systems  in 
the  west  is  now  in  operation  in  San  loaquin 
county,  the  water  supply  being  the  S.-m  Joa- 
quin river.  The  lower  San  Joaquin  valley  is 
fortunate  in  having  a  plentiful  suppiv  of  un- 
derground water  of  good  quality  and'  at  rela- 
tively small  distance  below  the  ground  surface. 
In  the  belt  around  Portervillc.  Lindsay.  Fxe- 
ter  andLemon  Cove,  Mr.  V.  M.  Cone,  of  this 
office,  finds  it  now  considered  profitable  to 
pump  against  a  head  of  400  to  .500  ft.  for 
citris  trees.  Outside  of  pumping,  very  httle 
irrigation  development  is  being  accomplished 
ill  the  lower  San  Joaquin  valley,  owing  to  ex- 
haustion of  Hie  low-water  flow' of  the'itrcams 
and  the  difficulties  of  utilizing  flood  waters 
that   iiivv  go   to   waste   for   want   of  adequate 
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water-right  laws  under  which  thev  can  be 
acquired.  In  the  upper  San  Joaquin,  a  steady 
increase  in  the  irrigated  area  is  being  brought 
about  in  Modesto  and  Turlock  irrigation  dis- 
tricts, and  what  is  perhaps  the  most  notable 
accomplishment  in  the  entire  San  Joaquin  val- 
le\'  is  the  recent  successful  organization  of  the 
Oakdale  and  South  San  Joaquin  irrigation  dis- 
tricts, in  San  Joaquin  and  Stanislaus  counties. 
These  two  districts  have  jointly  purchased  for 
$0.jO.uO0  the  old  Tulloch  irrigation  svstein  at 
Oakdale.  with  its  valuable  water  rights  in 
Stanislaus  river,  and  have  together  voted 
bonds  to  the  extent  of  $.3.47.5.000  for  the  con 
struction  of  reservoirs,  canals  and  distribu- 
taries. In  Sacramento  Valley,  which  has  been 
more  backward  than  any  other  part  of  the 
state  in  recognizing  the  needs  and  advantages 
of  irrigation,  the  lar.gest  single  unit  i-^  that 
ot^  the  Sacramento  Valley  Irrigation  Co.  at 
Uillows.  which  as  the  successor  of  the  old 
Central  irrigation  district,  formed  under  the 
original  Wright  act.  is  constructing  works  t- 
cover  a  large  area  of  the  valuable  land  of  tin- 
valley.  At  Orland  the  Orland  project  of  the 
L'uited  States  Reclamation  Service,  covering 
14.000  acres  in  its  'irst  unit,  was  77  per  cent 
completed  Oct.  1.  1910,  and  readv  for  settle- 
ment. Other  areas  of  more  or  less  S''ze  ar> 
also  being  put  under  irrigation  and  sold  t. 
settlers  m  Sacramento  Vallev.  The  opening 
of  the  Western  Pacific  Ry.  'over  the  Sierra 
Nevada  at  a  considerable  distance  north  of 
any  ether  transcontinental  line  has  given  new 
impetus  to  development,  which  must  be  large- 
ly through  irrigation,  in  the  northeastern  coun- 
ties of  Plumas.  Lassen  and  Modoc.  In  the 
latter  county  additional  land  is  to  be  irri- 
gated by  the  Klamath  project  of  the  Rf-chma- 
non  Service.  Plans  of  the  Reclamaticn  Serv- 
ice for  reclaiming  and  ultiinatelv  irrigating 
•2i,(l00  acres  of  Klamath  marsh  aiid  about  an 
equal  area  of  Tule  lake,  all  in  California,  have 
already  been  approved  by  the  secretary  of  the 
interior  and  bids  for  construction  in  connec- 
tion with  the  latter  were  opened  X^ov.  1.  1910. 
A  third  sub-project  included  in  the  plans  of 
the  Reclamation  Service,  but  not  vet  approved, 
provides  for  the  irrigation  of  .10'.40o  acres  in 
California  south  and  west  of  Clear  Lake 
reservoir. 


The  Longest  Discharge  Line  for  a  suc- 
tion dred,ge  is  reported  to  be  at  Panama 
where  20-in.  Dredge  No.  86  is  making  a  fill 
at  the  city  of  Colon.  By  actual  chaining 
the  pipe  trom  the  dredge  to  the  fill  at  Colon 
Hospital  15  /.ISO  ft.  long.  The  pipe  is  laid 
"11  level  ground  and  the  oressure  required 
runs  up  tn  70  lbs. 


New   York   Barge   Canal   Construction.— 

Of  S2  contracts  which  have  been  under  way 
up  to  May  1,  1911.  II  have  been  completed. 
/  are  more  than  80  per  cent  completed.  15 
are  between  50  per  cent  and  80  per  cent 
oimpleted.  28  are  between  10  per  cent  and 
--lO  per  cent  completed,  and  21  are  less  than 
10  per  cent  completed.  The  general  aver- 
ages show  42.8  per  cent  of  the  work,  in- 
cluded in  the  S2  contracts  let,  completed. 

Concrete  Lining  of  Steel  Pipe  Siphons. — 

On  the  Catskill  -Aqueduct  extension  for 
New  Viirk  city  the  steel  pipe  siphons  are 
to  be  lined  with  2  ins.  of  cement  mortar. 
In  making  tests  of  various  methods  for  do- 
ing this  work  the  New  York  Cement  Gun 
Company,  30  Church  St..  New  York,  lined 
120  lin.  ft.  of  pipe,  9  ft.  by  9  in.  in  diameter 
with  s,-_ind-cement  mortar  in  the  proportion 
of  1  of  sand  and  2  of  cement  which,  after 
inspection  by  the  engineers  of  the  Board  of 
Water  Supply,  has  been  api)roved. 

The  cement  gun  was  illustrated  and  de- 
scribed in  our  issue  of  .April  12th.  1911.  It 
consists  of  a  tank  containing  the  materials 
under  air  pressure.  The  water  is  contained 
:n  a  separate  tank.  The  water  and  dry  mix- 
ture are  forced  through  separate  hose  to  a 
common  nozzle  and  shot  against  the  surface 
which  it  is  desired  to  coat.  The  coat  may 
be  built  out  to  ^several  inches  in  thickness. 
The  coat  is  estimated  at  15  lo  18  cts.  per 
sq.   yd.   including  materials. 


IIJI I 


ENGINEERING     &     CONTRACTING 


663 


STEAM      AND      ELECTRIC      RAILWAY      SECTION 


Competitive  Designs  for  the  New  Que- 
bec   Bridge,    and    the    Accepted 
Design. 

As  announced  n.Cfntly,  ilic  contract  for 
the  new  Quebec  liridife  over  the  St.  Law- 
lencc  river  has  been  let  to  the  St.  Lawrence 
Bridge  Co.,  Ltd.  This  company,  formed  for 
the  construction  of  this  bridge,  is  a  com- 
liinalion  of  two  Canadian  bridge  companies, 
tile  Donnnion  P.ridge  Co..  nf  ^^lntreal,  and 
the  Canadian  Iiridge  Co..  of  Walkersvillc, 
Out. 

The  acconiiianying  ilIuslration>  show  tlie 
competitive  designs  sulimitted.  as  well  as  the 
accepted  design.  Fig.  7  l.eing  the  accepted 
<lesign.  The  bidders  for  the  superstructure 
were  as  follows:  The  St.  Lawrence  Bridge 
Co.,  of  Montreal;  Maschincnfabrik  .^ugsburg- 
Kurnberg  A.  G.,  of  Gustavsburg,  (jerniany; 
the  British  Empire  P>ridge  Co..  of  Montreal; 
.•iiid  the  Peiinsvlvania  .Steel  Co.,  of  Steellon, 
Pa. 

The  official  plan,  with  accnnii)anying  s^pe- 
cifications,  embodied  the  rec|uirenients  to  . 
which  bids  were  expected  to  conform.  Con- 
tractors were  at  liberty,  however,  to  prepare 
independent  desi.giis  of  their  own  and  to 
submit  tenders  on  such  designs.  In  accord- 
ance with  this  privilege,  three  of  the  com- 
petit'TS  ■~ubmitted  independent  designs,  the 
St,  Lawrence  Pjridge  Co.  sulimitting"  seven 
such  designs,  besides  making  tenders  on  the 
official    designs. 

The  official  plan  is  -hown  by  big.  1.  This 
design  provides  for  a  cantileser  bridge  with 
anchor  arms  of  12  panels,  or  -Vl^  ft.  H%  ins., 
and  cantilever  arms  of  1  1  panels,  or  585  ft. 
II  15-lil  ins.,  .and  with  a  suspended  span 
of  the  -anie  length  as  the  cantilever  spans. 
The  suspended  span  wa--  io  be  erected  from 
the  cantilexer  arms.  Fne  niodilications  of 
this  design  were  prejiared  by  the  board  of 
engineers,  one  of  which  was  based  on  the 
plan  of  erecting  the  -inspended  span  by  caii- 
tilevering  out.  and  four  of  which  provided 
for  erecting  the  span  at  some  convenient 
site  and  then  floating  it  into  position,  A 
tender  on  any  of  these  plans  was  considered 
a   tender   on   the  board's  design. 

Tenders  were  sulimitted  by  the  .St,  Law- 
rence Bridge  Co.  on  each  of  the  board's 
designs,  and  this  company  also  submitted 
seven  designs  of  their  own.  Three  of  these 
designs  are  shown  by  Fi.gs.  2,  '.)  and  4.  The 
Maschinenfabrik  Angsburg-Xiirnberg  A.  G. 
submitted  lenders  on  three  of  the  Board's 
<lesigns.  as  well  as  one  design  of  their  own. 
Tlie  latter  is  shown  by  p'ig.  5.  .Si.x  tenders 
on  the  Board's  design  were  submitted  by  the 
British  Empire  Bridge  Co.  This  company 
proposed  to  erect  the  suspended  span  inde- 
pendently of  the  main  structure,  and  then 
float  it  into  position.  Ten  tenders  on  the 
Board's  designs  were  submitted  by  the  Penn- 
sylvania Steel  Co.  .\n  eyebar  suspension 
span,  designed  by  Mr,  (iustav  Lindenthal, 
was  also  submitted  by  this  c(  nip.iny.  This 
design    is    shown    by    big.   li. 

The  accepted  design.  Fig.  7.  was  approved 
after  careful  consideration  b\  t!ie  Board  and 
by  other  experts  appointed  by  the  Dominion 
government.  The  question  of  facility  and 
safety  in  erection  had  mncli  to  do  with  the 
selection  of  this  di-^ign.  In  this  desi.gn  the 
"K''  well  system  will  be  used  in  the  cantilevers 
.and  anchor  arms.  The  suspended  span  is  a 
modibed  Pratt  truss.  The  suspended  sjian 
and  cantilever  arms  will  be  of  nickel  steel. 
wlide  the  remainder  of  the  structure  will  be 
of  carbon  steel. 

.As  shown  in  Fig.  7.  this  bridge  will  have 
a  channel  span  of  l.f'uu  ft.  It  is  designed  to 
carry  two  railway  tracks,  and  sidew'alks  for 
foot  ;)assengers.  Xo  provision  is  made  for 
highway  traffic,  the  government  having  de- 
cided that  this  is  unnecessary.  Stresses  are 
to    be    allowed    on    each    track    for    two    l!-iiu 


engires.   follnu.d  by  a   tr.ini   load  of  5.il(Hi  lbs.  pended  span   there   will  be  clear  head   r.i,,m  of 

per  lin.   ft.  .of  track,  l.-,n  ft.  above  extreme  high  water.      The  grade 

The   cantilever   arms   are   .>n    ft.    bn-.j.   :i|ii  ,,f    the    track    will    lie    level    through    the    sus- 

ft.  deep  over  the  main  post,  and  7n   ft.  dee))  at  pended    span    and    through    the    end    panel    of 

the    i_nd.      T!ie    anchor   arms   are    51-)    ft.    long  each  c;intile\er  arm,  making  a  tol.al  of  77l)   ft. 

;ind   711   fi,   det|)  .at   the   ends.     The  suspended  .if  level  grade.     .Approaching  this  level   grade 


span    is    lUo    ft,    liing.    Ilo    ft,   deep   at    the   cen 
ter   and    ,0    ft.   ilrep   .at    the   ends.     Trusses  are 
to    be    pl;ieed    .s.-;    ;;     aii.art    an<l    under    tile    siis- 


on  each  end  will  be  1   per  cent  grades 

The   old   main    piers   will   be   taken    down   to 
low    water    le\el.   .and    piers    built    suited    to   the 
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new   structure.     It   is  expected   that   much   of 
the  old  stone  will  be  used  in  the  new  piers. 


Reinforced    Concrete    Bridge    of    the 

Southern      Ry.      Co.     at     Ashe- 

ville.  N.  C. 

BY    W,    I!,    IKK.VSH.WV.* 

The  new  bridge  of  the  Southern  Ry.  Co. 
across  the  French  Broad  River  at  Ashcvillc, 
N:  C,  completed  in  May,  li'lO,  is  a  double- 
track  reinforced-concrctc  girder  bridge  T3S  ft. 
Ill  ins.  long,  out  to  out  of  girders.  It  rests 
on  "2  abutments  and  22  piers,  the  clear  span 
between  piers  being  :W  ft.  .-Vs  indicated  by 
Fig.  1,  the  new  structure  replaces  a  single- 
track  steel  girder  bridge  resting  on  wooden 
piers.  In  the  new  location  a  great  amount  of 
curvature  is  eliminated.  The  new  bridge  is 
built  at  an  angle  of  about  1)0°  with  the  axis  of 
the  stream,  while  the  old  bridge  was  built 
practically  at  right  angle  to  tlie  stream.  Tlie 
latter  condition  led  to  (be  use  of  10°  approach 
curves  for  the  old  structure,  and  it  was  with 
a  view  to  eliminating  this  curvature  that  the 
new  location  was  adopted.  A  side  view  of 
a  portion  of  the  new  structure  is  shown  by 
Fig.  •.'. 

Beginning  at  either  end,  the  first  two  piers 
are  :^  ft.  thick  at  the  top :  the  third  pier  is  4 
ft.  thick,  and  every  fourth  pier  is  4  ft.  thick 
at  top:  there  being  five  4-ft.  piers  and  scven- 
teei*  3-ft.  piers.  On  the  west  end  the  abut- 
ment rests  on  a  rock  bluff  and  practically  no 
difficulties  were  encountered  in  securing  a 
solid  foundation.  The  east  abutment  is  lo- 
cated al^jut  Vo  ft.  from  the  foot  hills  on  that 
side  of  the  river  and  had  to  be  carried  down 
to  solid  rock  about  14  ft.  below  the  earth  line. 
Xo  difficulties  were  encountered  in  its  con- 
struction and  no  timbering  was  necessary  in 
order  to  protect  the  excavation.  Of  the  22 
piers,   17  are  in  the  water  and  -5  on  dry  land. 

The  foundations  were  carried  down  well  in 
to  the  solid  rock,  especially  the  foundations 
in  the  river.  All  soft  shale,  or  rotten  rock, 
was  removed  and  the  excavation  carried  be- 
low the  seams  that  appeared  when  the  rock 
was  stripped ;  the  purpose  being  to  be  ab- 
solutely certain  of  a  solid  rock  foundation. 
Some  of  these  foundations  were  carried  as 
much  as  7  ft.  below  the  rock  bed  of  the  river, 
and  none  less  than  3  ft. 

As  there  was  not  over  .3  ft.  of  water  in 
the  river  at  low  tide,  ordinary  timber  coffer- 
dams were  used,  with  a  chamber,  between  in- 
side and  outside  timbers,  of  8  ft.  These  were 
lined  with  sheet  piling  and  puddled  with  a 
stiff  clay  taken  from  adjacent  hill  sides.  Very 


little  water  seeped  through  the  cofferdams, 
was  necessary  10  excavate  a  fissure  in  the  rock 
beneath  the  cotTerdams,  antl  then  an  8-in.  cen- 
trifugal pump  was  used,  which  proved  ample 
and  sulficient  to  do  the  work. 

The  controlling  idea  in  regard  to  the  foun- 
dations was  to  get  a  foundation  that  would 
not  set'le.  The  entire  space  excavated  was 
filled  with  concrete  to  a  thickness  of  3  ft. 
Where  there  was  much  water  it  was  allowed 
to  ri.-^e  to  a  level  with  that  outside  the  coffer- 
dams,   and    the    concrete   was    tluii    [ilaced    in 


inforcement  and  method  of  centering,  are 
shown  by  Fig.  3.  Details  of  collapsible  forms 
are   shown   by   Fig.   4. 

The  abutments  and  piers  were  first  com- 
pleted to  an  elevation  of  3  ft.  below  the  lower 
line  of  the  girders  before  any  attempt  was 
made  to  do  any  of  the  top  work.  The  forms 
for  the  piers  were  made  in  4  sections,  con- 
sisting of  two  rounded  ends,  and  two  plain, 
vertical  sides  which  were  properly  bolted  and 
fastened  together;  each  form  being  6  ft.  high 
and    fitting   one    on    top    of   the     other      with 


Fig.  1 — General  View  of  Old  and   New  Bridges    Cver   French    Broad    River,  Asheville.  N.  C. 


the  foundations  through  sheet  iron  tubes  to 
a  uniform  thickness  and  sufficient  to  shut  off 
all  seepage  from  the  bottom.  This  was  al- 
lowed to  set  for  8  days.  Where  there  was 
little  water  in  the  foundations,  ordinary  meth- 
ods of  placing  concrete  were  used. 

The  grade  across  the  bridge  being  level,  a 
certain  elevation  was  assumed,  parallel  with 
grade  for  the  neat  work  of  all  the  piers,  and 
at  this  elevation  the  piers  were  all  constructed 
one  foot  larger  in  every  way  than  the  neat  di- 
mensions would  require.  This  was  done  in 
order  that  the  forms  for  the  girders  and  top 
work  would  be  the  same  for  every  span  and 
when  used  could  be  taken  dow'n  and  moved 
ahead. 

From  this  offset  foundation  elevation,  the 
piers  batter  V2  in.  to  1  ft.  in  all  directions  with 
semi-circular  ends.  By  this  method  it  re- 
quired   only    9    separate    structure    forms    for 


proper  batter  in  all  directions,  as  shown  by 
Fig.  4.  In  this  way  .j  sets  of  forms  were  all 
that  proved  necessary  for  the  construction  of 
the  piers,  4  for  the  small  piers  and  1  for  the 
larger  piers.  After  the  piers  were  completed 
the  forms  and  centering  were  placed  in  posi- 
tion for  the  top  work,  4  forms  being  framed 
and  in  position  with  all  steel  properly  placed 
before  any  concrete  work  was  started.  The 
idea  was  always  to  have  2  spans  of  false  work 
and  steel  ahead  of  any  concrete  work — al- 
though this  was  not  always  strictly  adhered 
to,  owing  to  unavoidable  circumstances.  This 
was  the  first  method  employed,  and  it  was 
found  that  in  waiting  21  days  for  the  con- 
crete to  set,  the  contractors  lost  too  much 
time ;  so  4  additional  spans  were  framed  and 
put  in  position  and  all  steel  placed  before  any 
further  concrete  work  was  done.  This  gave 
ample   time    for   proper    setting,   and   3   spans 


Fig.  2 — View  of   East   End   of   New  Structure. 


and  most  of  it  was  kept  out  by  ordinary  hand 
pumps  operated  by  two  men ;   except  when   it 


•Principal    Assistant    Engineer. 
Co.,  Knoxville.  Tenn. 


Soutliern    Ry. 


ibf  entire  bridge,  as  they  were  taken  down 
anil  used  over  again  in  other  places  without 
refraining — having  been  designed  for  this  pur- 
pose. 

Details  of  construction,  with  system   of  rc- 


from  the  rear  were  taken  out  and  moved  for- 
w^ard  consecutively  as  the  work  progressed. 
In  this  way  the  time  consumed  in  erecting 
the  forms  and  placing  the  steel  and  concrete 
was  about  21   working  davs. 
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The  floor  system  of  tlie  forms  and  also  the  In   the   piers,  almtments  and   foundations,   1  jihicing  on   top   of   tlie   piers  2   thicknesses  of 

sides  were  made  in  framed  sections,  and  after  part  cement,  2y2  parts 'sand  and  5  parts  clean  ordinary    tar    paper;    and    a    2iii.      expansion 

the  centering  was  loosened,  dropped  down  and  stone,  broken  to  pass  through  a  one-incli  ring.  joint  was  left  between  the  ends  of  the  girders 

were  moved   forward,  practically  intact,  to  be  In    the    girder^.    Iloor    system,    aiul    all    work  and    the    abutments.      All    o    girders,    and    the 
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Fig.  3 — Dimension  Lines,  Sections  and    Elevations  of   New   Structure, 


used  over  again.  In  the  reinforcement  of  the 
floor  system  bars  of  square  section  were  used 
throughout.  Longitudinal  bars  were  %  in. 
square  and  were  spaced  from  18  ins.  to  2  ft. 
centers.  Transverse  bars  were  %  in.  square 
and  were  spaced  at  .3-in.  centers. 

The  contractor's  outfit  consisted  of  two  2- 
in.  batch  mixers,  which  were  located  on  the 
ground  in  the  rear  of  the  east  abutment.  The 
concrete  when  mi.xed  was  poured  into  buckets 
and  was  carried  to  its  place  on  two  parallel 
cables  the  entire  length  of  the  bridge;  each 
mixer  operating  alternately  and  connected 
with  separate  cables.  There  were  also  separ- 
ate engines  operating  the  mixers  and  buckets 


above  the  spring  line  in  tlie  piers,  1  part  ce- 
ment, 2  parts  sand  and  4  parts  clean,  crushed 
stone,  one   inch   and   under   in   size. 

These  proportions  were  strictly  maintained 
by  actual  measurement  of  material  before 
mixing,  no  variation  being  allowed  in  cement 
and  sand,  but  allowance  of  mortar  to  vary, 
so  that  all  spaces  in  the  stone  were  thorough- 
ly filled  when  properly  tamped  into  place.  On 
the  removal  of  forms  no  voids  nor  honey- 
combed places  were  found  in  the  structure. 

The  concrete  was  what  is  known  as  a  wet 
mixture;  that  is,  it  was  kept  soft  and  wet 
enough  always  to  slip  easily  through  and  fill 
the    spaces    between    the    reinforcement    and 


floor  system  connecting  them,  for  the  entire 
Too  ft.,  10  ins.,  form  a  monolith ;  the  rein- 
forcement breaking  joints  is  continuous  and 
united   throughout. 

The  piers  are  placed  parallel  w'ith  the  cur- 
rent of  the  river  at  an  angle  of  30°  with  the 
axis  of  the  bridge,  the  distance  between  piers 
along  the  axis  being  30  ft.  clear  span. 

The  alignment  is  straight  and  the  grade 
level.  The  under  sides  of  girders  are  8  ft. 
above  extreme  high  water.  The  two  outside 
girders  are  2  ft.  wide  and  0  ft.  T  ins.  deep. 
The  center  girder  is  3  ft.  wide  and  9  ft.  7  ins. 
deep. 

The  bridge  was  designed  as  follows: 


/6-0- 


tng-Contg 


Fig.  4 — Collapsible    Forms  for  Piers, 


lA/0  CuVffTION 


for  transmission  over  the  cables.  To  make  around  ,ill  s'.eol  withinit  forcing  it  mit  nf  line 
the  extreme  haul  from  the  mixers  to  the  or  position ;  liut  not  wet  enough  to  be  sloppy, 
further  end  of  the  bridge,  after  the  cables  or  show  any  surplus  water  on  top  when  prop- 
were   put  in   good   working  order,  took  about  eriy  tamped. 

.5   minutes.  The    girders    are    continuous    for    the    entire 

The  proportions  used   in   the  concrete   were  length  of  the  bridge,  and  on  each  pier  at  the 

as   follows:  spring    line    an    expansion    joint    was    left    by 


8' 

■w? 

16 

Loading.    CVioper's    E    -JO,    with    allowance   of 


I'lirmula      for     design    of    girders    .1/ ^ 


uila    lor    design    of    floor    slabs,    .1/ =  - 
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liio  per  cent  for  impact.  Maxiimini  stress  al- 
lowed in  steel.  oO.OdO  lbs.  iiltiniate.  Maxiniimi 
stress  in  concrete.  'lAW  lbs.  ultimate.  Per- 
centase  of  steel  reinforcement.  U.iH»8.  Con- 
crete ini.xture.  1 — ■I'A — •">  in  piers  and  1 — 1' — I 
in  top  work.  Factor  of  safety,  -1,  the  steel 
lieing  figured  to  carry  all  tensile  stresses. 

The  Hoor  system  is  solid  and  a  weep  hole 
was  left  for  drainage  in  the  center  of  each 
span,  the  floor  being  slightly  inclined  to  this 
hole  from  all  directions.  A  cushion,  consist- 
ing of  2  ft.  of  crushed  stone,  was  placed  on 
the  floor  system.  Upon  this  the  track  was 
laid,  which,  when  properly  ballasted,  brought 
the  top  of  the  rail  on  a  level  with  the  top  of 
the  girders. 

The  general  appearance  of  the  bridge  can 
best  be  determined  by  Figs.  1  and  "2,  which 
are  made  from  photographs  taken  before 
track  was  laid  over  the  work.  These  show 
not  only  the  character  of  the  bridge  hut  also 
show  the  amount  of  curvature  eliminated  ami 
cliaracter  of  the  old  structure  as  well. 

Work  was  commenced  on  this  bridge  in 
October,  lilOC.  and  was  prosecuted  until"  No- 
vember. 1<)07;  then  shut  down  until  April, 
l!)(tO.  and  completed  in  May,  1910.  During  the 
first  period  the  piers  and  abutments  were  liu- 
ished  up  to  the  spring  line,  and  the  top  work, 
or  girder  system,  completed  during  the  latter 
period. 

This  structure  was  conceived  and  designed 
under  the  direction  and  supervision  of  Mr. 
W.  II.  Wells,  cliief  engineer  of  construction 
of  the  Southern  Ry.  Co..  and  the  details  were 
worked  up  in  the  office  of  Mr.  W.  B.  Cren- 
shaw, principal  assistant  engineer.  Mr.  John 
■F.  Schwed  and  Mr.  Jas.  O.  Hunt  were  in 
charge  of  construction  as  assistant  engineers. 

The  principal  contractor  was  Mr.  "w.  1. 
Oliver  of  Knoxville.  Tcnn.  The  sulj-con- 
tractors  in  direct  charge  of  the  work  were  the 
Monday  Construction  Co.  of  Knoxville.  com- 
posed of  Messrs.  J.  C.  and  M.  C.  IMonday. 

The  following  is  a  detail  estimate  of  the 
cost,  giving  prices  and  quantities: 

FOUND.\TIOXS,    KXC.WATION. 

Rate.  Amt. 

."Sa.J   cu.  yds.  solid  rock $  2  00  $      7i;S..S0 

3.">."i.6  eu.  .vds.  loose  rock I..1O  ::?,3.i() 

7."i6.6   eu.    yds.    earth T.)  ."i67.4-" 

1.S34.4    cu.   yds.    wet L'.OO  3.')68.S0 

$.i,:i3S.4r, 

FOf.NDATIOXS.     PI'DDLING    -AND    COB'FER- 
DAMS. 

Force  accoiuit.   exti-.is.   etc $  1.SG7.S3 

1. 70S. 87   cu.    yds.   puddling $  1.50  2,.">64.S0 

20;  hR4  ft.  B.M.  timber  in  coffer- 
dams         47..-.0  9,027.97 

14.2S3  lbs.    iron   in   cofferdams...       .0.5  714.1.5 


$14,774.7:1 
MASOXRY.  COXCRETE. 

.i21  cu.  yds.  in  abutments $  0.00  $  2,RS9.0o 

1.372  cu.   yds.   in  oiers 9.00  12.34S.00 

2,03ti  cu.   .vds.   in   foundations 9.00  18,324,00 

4.72.S.9S   cu.    yds.    in   gii'ders   and 

floors  above  spring  line 10. .50  49,654.29 

$83,21.5.29 
REIXFORCIXG    STEEL. 

772.290  ll>s.   steel  corrugated  bar $  17.001;. 03 

Freight    on    steel 3.089.11! 

Cleaning  rust  from  steel  upon  resump- 
tion of  work,  April,  1909 l.S'iS.SO 

$  22.018.09 

Total  cost  of  bridge S125,.547.1S 


The    Appraisal    of    the    Third    Avenue 


Street    Kaiircad    S 


y3;c::-, 


New  York  City. 

Bondholders  of  the  Tliird  .\venue  R  R. 
Co.  applied  to  the  Public  Service  Commission 
of  the  First  District  of  New  York  State,  for 
permission  to  issue  refundine  bonds  and  more 
stock.  The  desired  permission  was  not 
granted,  mainly  because  the  proposed  new 
caiiitalization  would  exceed  the  cost  of  repro- 
ducing the  physical  property  of  this  street 
railway  system.  From  a  pamphlet  entitled 
"Opinion  Disapproving  Plan  of  Reorganiza- 
tion (of  the  Third  Ave.  R.  R.)  July  -29,'  1910," 
we  have  abstracted  the  data  relating  to  the 
appraisal. 

From  the  1909  annua!  reiiort  of  the  Pub- 
lic   Service    Commission    of    the    First     D's- 


TABI.E  I.-  Ti;.\riv  .mii.i:.m;1':  (iwxi:ii  us  tiik   i;.\ii,w.\ v.^  of  THE  Tniitu  ax-ic.  .syste.m. 

l.\.-   ol    .liui.-   311,     IIIIIO.I 

Second               Other  All 

Xanu'  of  Railway.                                                                        Road.              trael-.               track.  truck. 

(1)  Tliird   -Ave.    R.    K 13.364               13.364               "7.940  34.66S 

|2)   KiiiK's    Bridgo    R.v 3. 328                 3.3.51             .    0.024  6.703 

(3)  42d  St..   .M.  \-  St.  X.  Ave.  Ry 9.228                 9.016                 0.323  18.567 

(4)  Dry  Dock,   !•:.  Broadway  &  Battery -      7,994                 7.128                 2.514  17.636 

(5)  I'nlon  Ry.  Co.  of  N.  V.  City 41.930               41.660                 4.891  88.481 

(6)  So.    Houlc-vard    R.   R 3.937                3.937                 0.000  7.874 

(71   Bronx    Traction    Co 9.774                 8.710                 0.170  18.660 

Total   of   Items    1   to   7 89.355               87.172               15.862  192.589 

(S>   Yonkcrs   R.    R.. 27.850                11.51U                  0.210  39.570 

(9>  ^Vestellester    Elec.    R.    R. 23.972                 7.937                 0.121  3S.030 

Total  of  Items  1  to  9 147.377             106.619               16.193  270.189 

Notes:     All    the    railways   are   surface    lines.      Raihva.vs    (1)    and    (2)    are    electric    underground 
contact,    or    conduit    system.      Railway    (3)    is    all    electric    underground   contact,    except   2.471   miles 

of   double    track    road    (or    4.800    miles    of   ti'ack)     which    is    horse-car    line.      Railway    (4)  has    7.909 

miles    of    track    that    is    electric    undergiovnul    contact,    and    9.727    miles    of    track    that    is  horse-car 
line,     r.aihvays  (5)   to  (9)  are  all  electric  overhead  contact,  or  trolley. 


trict  of  K.  V.  w-e  have  compiled  the  statis- 
tics in  Tables  I  and  II,  which  serve  to  throw 
considerable  light  on  the  general  character  "f 
the    property   covered    by   this   apprais:d. 

The  following  is  quoted  from  tlie  pamphlet 
above    mentioned  : 

The  applicants  submitted  an  estimate  of  an 
engineer — Mr.  Henry  Floy — of  the  "cost  of 
reproduction  liy  a  new  company,"  which,  they 
assert,  amply  justifies  the  proposed  plan  of 
capitalization.  Mr.  E.  G.  Connette,  the  .trans- 
port;ilion  engineer  of  the  Commission,  was 
asked  to  examine  this  estimate  and  inven- 
tory. .-Vfter  a  thorough  examination  of  the 
property  and  of  the  records  of  the  Commis- 
sion, with  the  aid  of  a  staff  of  assistants, 
his  tindin.gs  were  put  in  evidence,  and  he  wa.'. 
(|uestioned  at  length  by  counsel  for  the  appli- 
cants. In  many  instances  the  two  engineers 
agree,  but  in  several  important  cases  they 
differ  considerably.  In  the  main  Mr.  Con- 
rettc's  appraisal  has  been  accepted,  for  he  has 
had  wide  experience  as  superintendent  ;ind 
general  manager  of  railroads  and  street  rail- 
roads, steam  and  electric,  including  traction, 
and  the  preparation  of  estimates  for  new 
work.  Mr.  Floy  has  never  operated  or  man- 
a.ged  a  street  railroad,  and  his  general  ex- 
perience is  i^ot  such  as  to  cau=e  the  Commis- 
sion to  accept  his  cst'inates  over  those  of  Mr.- 
Connette. 

Before  proceeding  to  the  analysis  of  the 
evidence  as  to  these  appraisals,  it  should  be 
stated  that  the  Tarrytown,  White  Plains  & 
Mamaroaec'-  Railway  Company  will  be 
omitted.  The  amount  involved  is  very  small 
and  the   facts  are  not  clear. 

COST    TO    Sl"B-C0XTR.\CT0RS. 

Each  engineer  begins  with  the  sub-contrnct- 
ors'  cost  of  labor  and  material,  assuniin.y 
there  is  to  he  a  general  contractor  also.  Mr. 
Floy  estimated  such  cost  to  be  $38,319.:iS2. 
cxchiding  the  .Mamaroneck  line.  Mr.  Con- 
nette tixcd  $-37..j;).j,458  as  the  appraisal  cost 
0I  labor  and  materials,  as  shown  in  Table 
III.  The  net  difference  between  the  two  ap- 
praisals is  thus  seen  to  be  less  than  $7oO,oilii. 

Regarding  the  preceding  estimates,  it 
should  be  noted  that  they  are  based  upon  unit 
prices  that  are  considerably  in  excess  of  what 
Mr.  Whitridge  has  been  paying  for  supplies. 
Where  delinite  comparison  was  made,  the  ilif- 
ference  was  found  to  be  from  ten  to  twenty 
per  cent.  The  unit  prices  are  also  in  excess 
of  the  contract  prices  of  the  supply  companies 
when  the  major  portion  of  the  work  of  elec- 
trification was  performed.     The  applicants  did 


not  attempt  to  show  what  the  entire  present 
existing  physical  property  had  actually  cost 
tile  company  originally,  but  a  few^  contracts 
were  produced  and  these  show  that  the  unit 
prices  used  in  the  appraisal  of  Mr.  Connette 
range  from  seven  to  forty-two  per  cent  in 
excess  of  the  contract  figures.  These  facts 
clearly  establish  that  the  estimates  given  in 
Table  III  are  ample,  that  the  company  has 
been  generously  treated  and  any  action  based 
on  these  figures  will  be  very  favorable  to  the 
applicants  wdien  viewed  frotu  the  standpoint 
either  of  original  cost  of  unimpaired  invest- 
ment or  present  cost  .to  reproduce.  This 
should  not  be  forgotten,  for  it  has  been  con- 
sidered in  reaching  final  conclusion. 

The  omission  to  show  fully  what  were  the 
unit  prices  at  the  time  the  present  property 
was  constructed  is  significant.  Ordinarily 
these  w^ould  be  important  factors  but  only 
stray  bits  of  information  have  been  put  in 
evidence.  It  is  quite  possible  that  the  condi- 
tion of  the  books  and  records  of  the  various 
companies  is  such  that  the  original  cost  prices 
can   not  be  determined. 

Table  III  also  contains  certain  items  that 
are  based  upon  arbitrary'  assumptions.  The 
record  of  the  case  does  not  show  what  sub- 
surface olistructions  were  encountered  in  con- 
struction work,  what  was  the  condition  of  the 
paving  when  the  work  was  begun,  or  the 
chai-acter  and  amount  of  the  paving  put  down 
(See  items  -i.  9  and  10).  The  engineer  who 
made  the  appraisal  of  items  (9)  and  (10),  in 
the  first  instance  arbitrarily  took  a  five-foot 
strip  and  computed  the  cost  of  reiuoving  the 
obstructions  and  of  repaying  such  a  strip. 
It  has  not  been  established  that  the  equivalent 
t(i  such  a  strip  was  actually  cleared  and  paved, 
but  as  Mr.  Floy  accepted  the  same  figures,  it 
may  lie  considered  that  the  applicants  do  not 
consider  the  estimate  unfair  to  them.  Item 
(3)  is  based  upon  present  conditions  also, 
and  it  is  possible  that  the  city  may  have  im- 
proved the  paving  in  some  streets  since  the 
irack  was  laid,  for  example,  by  substituting 
:isphalt  for  macadam.  If  such  is  the  fact,  es- 
timates (3)  and  (10)  exceed  the  ori.ginal 
expenditurei  The  appraised  value  of  real 
estate  also  probably  exceeds  the  cost,  as  pres- 
ent prices  are  the  basis  of  the  appraisal. 

r  :)-VTR.\CTORs'     PROFIT,    ENGINEERING.    ETC. 

To  the  cost  of  labor  and  materials  already 
given,  Mr.  Floy  added  ten  per  cent  for  con- 
tractors' profit  upon  all  items  except  (8),  (IH, 
(1'2).  (13)  and  (U).  To  the  amounts  thus 
obt;iiued,  he  added  fifteen  per  cent  on  all  items 


-.ELE  II.— OPERATIXG  ST.\TISTICS  OF  THE  THIRD  AVE 
(Yia:-  ending  June  30.   1909.) 
Revenue 


SYSTEM. 


(1  )  Tlii 

I  2  I  Kin 

(3)  42d 

( -I  I  1  >rv 

(.5)  Tui 

(61  Son 

(7)  Bro 


nl 


St. 


Avenue    

Bridge    

M.   i<-  St.  X.  .Avenue.  .. 
Dock,  E.   Broadway  &  B. 

on    Ry.    Co 

til    Boulevard    

iix   Traction    


ca  rs 

owned. 

1.026 


Re\enue 
car-miles 
in  1909. 
6.998,375 

S.liei.l  66 
1.896.216 
9,323,345 


Total  of  Items  1   to  7. 

(8)   Yonkei'K    

19)   Westchester    Elcc 


1,603 

21,879,102 

21 

2  336,783 

20 

2,168,967 

Kw.  hrs. 
used  for 
railway. 

16,592.830 

9,130,248 

2,426.040 

21,052.400 


.50,161,518 
'5,'S94.!>06 


Total  of  Iteuis  1    to  9 1,644  26.384,854  '.. 

Notes:  Railway  (1)  produced  78.187.230  KW.  houi-s.  and  it  sold  to  the  otlier  railway  companies 
llic  excess  over  its  own  re'inirements;  and  for  the  Tiroduction  of  this  power.  Railway  (i)  had  elec- 
tric generators  of  24.000  KW.  total  capacity.  Railway  (2i  was  operated  hy  Railway'  (D.  Railways 
(6>  and  |7)  were  operated  by  Railw-ay  (5).  Railway  (8)  lies  within  the  jurisdiction  of  the  Public 
Service   Commission   of   the   Second   District,   and    their  annual  report  does  not  give  the  KW.  hours. 
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TAllLE   III. "—COST  OF   LABOR   A.Xli  .M  ATi:i  ;IA  I.S— N  10  W, 

Apiniiisal   ol   Tliinl   Avenue  Systtm. — (  S.-pi .  inlpc  r    1.    i;i(;;).i 

:!d  Ave.  &  VuiiUirs            Wesl.  Klec. 

Qi.Qup.                                                              Tnion  R.vs."  i;.  K.  Co.              K.  R.  Co.  JoluK 

(1)   Buildings    and    .stniclures .$  .-..06^i,;)ol  .^    ;';,"''T;'             *    l']\'-?.]             *  -'u-nn-i'i' 

/o,    Trfir-k                                                      6.i_.)._U.i  <|J0,H_'1                       b^4,i!l4  i,J.M,n_i 

K)  Pavine .". .  ' i'.01T,4il,)  L'.-.:;.ni4                 :MJ.4S'l  -.JsiMiMS 

(4)  Distributing  s.vsteni    .'.Ii...i4-1  s.,,imii,                  ,,:;'}:i  "■i!ir:'=- 

(6)  Overliead  distiiliutidii    ,-'-,•,',";!;  Hi'.."-..                 1.1.,. .,1.  ._u  ,.,.. 

If!)  Duct    lines      I„.il.il4l)             l,>il..)4.) 

7)   Power  equipment   2.Ct;i,30U  •  43.;i7i;                    46.000  -•■^l-;.'.'; 

W,  Rolling  stock  G.4.5a,o97  u.....!..                «.2.,o  ','■',';:  '■:^;,-^ 

(9)  Removing  obstruftions    I'.U'v',"-"  i.imsTi-'. 

(10)   Paving   over   obstructions l,l)l)S>.Oi>-'             i.j.j^.ii... 

UD   Real   estate 4.2t;.-,.;!l'0                    74, :i-.,;ioO  l-v'''.!-'.' 

(l^)   Tools,  supplies  and  fixtures 460,.;iO:;  ..ii..s:i;j                    311. 002  ''ii-'H'' 

(13)  Horses,  wagons,  elc 56.874              ''-'o.i't 

(14)  Salvage  material  ami  apparatus .1,822             ■'•°-- 

Total    .?34,2S2,14.i  :tl.743.;;v:.             ii;i..'.i;ii.!i2S             $37,.jri.'i,4."iS 

•In  this  column  aii<l  under  this  heading  in  the    follinving   taljles   th.-    ligur.s  are   grouped   for  the 

Third    Avenue    Railroad    proiier.    the    42d    Street.    Manhattanville    A.-    SI,    Nicholas    Avenue  Railwa.v 

Companv.  the  Drv  Dock,  East  Broadwa.v  &  Battery  Ruilniad  Cnnipan.v.  the  Kuissliridge  Railway 
Company,  the  Union  l;aihvay  Company  iit  New  Vork  tnty,  the  Sniilhciii  Bnulevard  Railroad  Com- 
panv, and  the  Bronx  Traction  Compan.v. 

'**In  tliis  table  and  elsewhere  tliroughout  this  o])inion,  even  dnilars  h.-ive  been  used  tor  i-on- 
venience. 


was 
>niitte(l    as 


e-xccpt  (111  to  (14)  inclusive  to  cover  engi- 
neers' and  architects'  fees,  adniinistration  ex- 
penses dtiring  constriictinn,  incidentals,  con- 
tingencies, etc.  The  total  tlms  reached 
$4(Uj8:),8n."),  the  Maniamneck  I 
before. 

Mr.  Connette  did  not  agree  with  Mr.  Flo\ 
upon  certain  points.  He  did  not  add  an  al- 
lowance for  contractors'  profit  or  for  en.gi- 
neering  upon  the  cost  of  ( !l )  removing  ob- 
structions and  of  (111)  p.iving  over  obstruc- 
tions. The  estimates  given  in  Talile  III 
were  asserted  to  he  sufficientl\'  liberal  to  cover 
anything  of  that  sort,  and  the  estimate  made 
bv  the  engineer  whose  ligures  Mr.  Floy  ac- 
cepted so  state.  Mr.  Connette  also  maintained 
that  hve  per  cent  upon  (8)  rolling  stock, 
amounting  to  over  $8:? I. •"■till,  vyas  ample  for 
engineers'  fees.  administration  expenses, 
etc.  Cars  are  ordinarily  bought  directly  from 
the  manufacturers  who  bear  the  expense  of 
designing  and  testing  and  who  charge  prices 
sufficient  to  cover  all  such  costs.  The  unit 
prices  adopted  by  Mr.  Connette  include  de- 
livery in  New  York  Cit\'.  and  the  applicants 
prest'iited  no  evidence  through  Mr,  Floy  or 
through  any  other  witness  to  show  that  fifteen 
per  cent  as  estimated  by  Mr.  Floy,  or  even 
ten  per  cent  of  the  cost  was  ever  paid  by  the 
Third  .\venue  Railroad  Company  upon  rolling 
stock    for  engineering  or  administration.* 

Mr.  Connette  also  testified  that  a  ten  per 
cent  allowance  for  the  general  expenses  in- 
cluded under  the  heading  of  engineering,  ad- 
ministration and  incidentals  computed  upon 
items  (  1  )  to  ( 7 )  inclusive  is  ample  in  this 
case.  It  is  sometimes  customary  to  allow  five 
per  cent  for  contingencies,  incomplete  inven- 
tories and  un  foreseen  re(|uirements.  Here, 
however,  the  property  to  lie  appraised  is 
in  existence:  it  is  not  to  be  created.  Further, 
unusual  care  has  been  exercised  in  making  up 
inventories.  The  lirst  step  was  taken  by  the 
companies  themselves,  or  their  receivers,  and 
naturally  thev  listed  everything  that  could  be 
called  t('i  mind.  These  lists  were  then  checked 
and  corrected  by  a  consulting  engineer  in 
charge  of  the  apiiraisal  and  his  assistants. 
Mr.  Floy,  employed  b\  tlie  applicants,  went 
over  the'  inventories  again  to  see  if  he  could 
find  anything  that  had  been  omitted  or  under- 
valued and  added  a  small  amount.  Then  Mr. 
Connette  and  his  engineers  verilied  the  data, 
making  virtually  a  fourth  examination.  It  is 
believed  that  there  are  now  practically  no 
omissions  or  unappraised  tangible  property. 
Surely  the  allowance  made  by  Mr  Connette 
will  amply  cover  them,  if  there  are  any. 

Table  iV  gives  the  appraisal  of  the  cost  of 
reproduction  now,  a-  ni.ade  by  Mr.  Connette. 
He  estimates  the  total  cost  to  reproduce  anew 
the  entire  propert\  of  the  Third  .Avenue  sys- 
tem to  be  $4-.?.!"i7,-^lii.  or  about  $;i..Vlil.ll("i  less 
than   Mr.   Floy's  appr.ii<al,     .Mr,   Connette  con- 

•I'pon  this  point,  tlie  admission  of  the  attor- 
ney  for  the  applii-ants  is  worthy  of  note. 

•■■('ommissioner  llalibie:  I  am  asking  it  hi- 
knows  any  company  that  has  actually  paid  1>) 
per  cent  (in   its  rolling  stock.  ^^    ^  . 

■■Mr  Gutlirie-  Common  sense  tells  us  that  he 
does  not  know  .such  company:  such  a  thing  does 
not  exist-  such  a  thing  has  never  existed  in  the 
history  of  railroad  construction.  We  don^t  pre- 
tord  it  has." 
siders  that  the  question  is  not   whether  a  cer- 


tain percentage  somewhat  arbitrarily  selecteii 
shall  be  applied  to  every  item,  but  whether 
f-,.'STn,00O  as  ,-i  general  contractor's  profit  and 
nearly  $:{,iilin,iiiiii  for  engineers'  fees  and  gen- 
eral administr.'ition  e.x[ienses  durin,g  construc- 
tion are  suthcieiitly  lilier;il.  lie  considers  tli.at 
these  allowances  are  adequate  to  coyer  an 
estimated  perind  of  construction  of  two  _\ears, 
which   period    is   agreed   to   by    Mr.   Floy. 

In  this  connection,  it  should  be  understood 
that  the  above  allow:iiK'e  i'>r  contractors' 
lirofit  is  not  the  profit  of  the  .s/i/i-contractor-. 
The  unit  prices  upon  which  Talile  111  is 
based  include  a  profit  to  sub-contractors.  The 
contractors'  profit  of  $'.',:i7ii.iiiii)  allowed  in 
Table  IV  is  ;i  iifiicral  contractor's  profit.  It 
is  assumed  that  the  company  turns  the  work 
over  to  a  .general  contractor.  He  sublets 
various  portions  to  sub-contractors,  and  every- 
body takes  his  prolit.  Now  it  is  not  necessary 
nor  is  it  custom;iry  for  companies  to  follow 
such  a  practice  throughout  all  their  construc- 
tion work.  It  is  customary  to  do  so  at  the 
start,  but  extensions  are  often  made,  new 
power  houses  built  and  :idditional  equipment 
purchased  without  the  ;iid  of  a  .general  con- 
tractor. The  conip;iny  deals  directly  with  the 
sub-contractors  and  elimiii.'ites  the  general 
contractors'  profit 

The  same  is  very  largely  true  as  to  en- 
gineers' fees.  When  a  company  is  started  or 
an  entirely  new  motive  power  installed,  an 
engineer  is  eiiqiloyed  to  ilesign  the  nucleus  of 
the  system,  h'xtensions  and  additions  are 
afterwards  made  along  the  same  lines  by 
adapting  the  old  plans  to  the  new  conditions. 
The  engineers  of  the  company  oversee  the 
work  and  it  is  not  found  necessarx-  except 
upon  very  new  and  difficult  work  to  employ 
outside  engineers  at  high  s.ilaries.  The  sum 
of  $:ion(').i'Ml(i  to  cover  an  average  of  two 
years'  construction  appears  to  be  an  adeipiate 
and  liberal  allowance,  especially  in  view  of  the 
failure  of  the  ;ipplicaiils  to  show  that  a 
larger    ainouiit    was    actu.-illy    paid    or    is    cus- 


hl  I'UICI  ATIOX. 

Thus  f.ir  \ve  lia\c  hreii  concerned  with  the 
cost  to  reproduce  the  phy-ical  pro]iert.\  111  a 
new  condition,  I'.ul  the  property  to  he  ac- 
quired by  the  nc-w  company  is  not  new;  some 
of    it    was    dilapid.itcd.    li;idly    worn    .iiid    obso- 


lete upon  the  date  for  which  the  appraisal 
was  made — September  Isl.  IDn!',  It  is  neces- 
sary, therefore,  in  order  to  ascertain  present 
value  to  deduct  an  amount  for  depreciation. 
Air.  Floy's  figures  are  about  $l,4iii),ilil(i  less 
than  those  submitted  by  Mr.  Connette,  which 
are  gi\en  in  T;ible  V,  Possibly  Mr,  Floy 
maile  the  error  of  considering  as  spent  about 
$1.111111.11(111  which  the  company  has  not  spent 
hut  purposes  to  spend.  As  the  applicants  in- 
clude this  $l,000,OUn  among  the  purposes  for 
which  they  desire  to  issue  new  securities,  it 
should  not  deduct  from  the  actual  deprecia- 
tion. 

file  remaining  difference  between  .Mr.  Floy 
;iiid  .Mr.  Connette  is  principally  in  one  item — 
buildin.gs  and  structures.  The  former  consid- 
ers the  average  life  of  buildings  used  for 
street  railway  purposes  100  years:  the  latter 
sa>  s  ."lb  years  is  fully  as  long  ;i  period  as 
should  lie  considered  to  cover  adequacy  as 
well  as  ;ige.  The  testimony  of  .Mr.  Starrett, 
formerly  engineer  for  the  Metropolitan  Street 
Railway  Compan\ .  is  to  the  same  effect,  and  a 
•"lU-year  life  seems  the  more  reasonable.  A 
building  may  still  be  in  fair  condition  at  the 
end  of  'lO  years  if  properly  m.'iintained,  but 
may  be  entirely  inadeipiatc  for  the  use  to  he 
made    of    it. 

In  explanation  of  Table  \',  it  should  be 
stated  that  a  second-hand  value  is  not  given 
to  pro|]erty  immediately  upon  its  being  put 
into  use.  For  example,  a  dynamo  that  is  con- 
sidered to  have  a  life  of  :jO  years,  that  is,  to 
la.st  -b  years  before  it  will  need  to  be  replaced 
by  ,-inother.  is  depreciated  five  (ler  cent  for 
e\ery  year  of  the  expired  term.  It  is  not 
written  down  to  its  second-hand  value  if  it 
has  lieen  in  use  six  months.  This  method  is 
considered  proper,  as  the  system  is  to  be  con- 
sidered as  a  going  concern  and  appraised  as 
such.  I  f  "goin.g  concern  value"  were  to  be 
disregarded,  the  value  of  the  jiroperty  would 
be  very  greatly  reduced.  The  "straight  line" 
depreciation  method  has  been  followed  by  both 
ex]ierts  and  is  not  so  far  in  error,  if  in  error 
.'It  all,  as  to  necessitate  a  revision  of  the  tig- 
ures  submitted. 

From  other  viewpoints,  the  figures  of  Mr. 
Connette  are  certaiiil}-  fair  towards  the  appli- 
cants. No  deduction  has  been  made  for  anti- 
cipated progress  in  the  ;irts.  It  is  frequently 
pointed  out  that  the  electrical  industry  has 
passed  through  main-  metamorphoses  and  that 
there  are  still  equally  greal  changes  to  come. 
The  dciireciation  com|iiited  by  Mr.  Connette 
is  founiled  merely  upon  what  is  now  in  sight, 
•and  not  upon  the  theory  that  some  new  inven- 
tion or  discovery  will  revolutionize  the  pres- 
ent street  railway  system  anil  render  useless 
a  large  part  of  the  present  jiropcrly  before  it 
has  worn  out.  This  may  happen,  but  it  has 
not    been    discounted    in    Table    \', 

I'pon  three  items— (0).  (lb)  ami  (11). 
T;ible  \' — no  dejireciation  has  been  computed. 
( )bviously.  real  estate  does  not  normally  de- 
cline in  value.  If  might  be  argued  that  a  con- 
servative bnancial  policy  uoubl  re(|uire  ;i  com- 
jiany  to  write  off  gr;idually  ;it  least  a  portion 
of  the  large  amounts  represented  by  items 
i!M  and  (lb).  Rut  the  commission  does  not 
consider  that  a  deduction  should  be  required 
upon    this    ground, 

Mr.  Connette  finds  that  the  present  value  of 
the  physical  property  of  the  Third  ,\venue 
system,  nothing  as  vet  being  arldcd   for  devel- 
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TABLE  IV.— CbST  TO   Rl^;PROr)rcE— NEW, 
il    of   Third    Avenue    Railma       " 


(1)   Buildings  and  stiuclnies 

12)    Track    

(3>    Pavilu;    

(4)  DistliliuliiiL;   system    

(.-,)   Overhead   cl  isti  ibul  ion    

((il   Duet  lines    

(7)    Power    eiiuipliulit     

(5)  Rolling  stmk    

(9)   Removing  obslnicllons   

(1(1)   Paving    over    obstructions 

(Ill    Real   estate    

(12  1   Tools.  suiMilies  and  tixtures.... 

(13)  Horses,    harness  and   wagons... 

(14)  Salvage  inaleiial  and  aiiparatus 

Total    


1    .s>'steiii.      (Sepleiiil 
:.intiaclor's 
prolit. 

$  r.:^s.;^73 
797.002 
2:18.299 

234.192 
91.428 

ir.7,i9r. 

27.'i,12S 


1,    1909.  ) 
Engiiieerinji 

Sum, 

6,ii4.:;ii:'. 

8.767.026 


$     6M.4:!0      .$ 


Xet  cost.i 

$  .■■...■is.'i.7.;o 

7,970.1)24 

•-..'iS2.99S  2ri8.299  2.S41.297  2S4.129 

J,:;4I,924  234.192  2. ."06, 116  2.'i7,6l2 

9II.27:>  91.428  l,llll,'..7e3  100. .".70 

I. .".71. 949  ir.7,19r.  1,7-j9.MI  172,914 

2,7.".1.27l.  27.'i.l2S  3.026.41)4  3M2.640 

6,6:;0.862   6,6:!li.862  331. .".44 

1,169,2119  »•  1.169.209  •• 

1.(I9S.0.".2  •♦  l,09S,li.",J  <• 

4,:i7."i,12ll      4. 37.'., 120      

.".11,313      7.41.343      

.".6.S74      .-,6.874      

$37.r.9.",,4.-iSt  $2,371,817  $39,967,27,".  $2,940,.-i41     $42,907,816 


Total. 
6.7.-,S,T3.3 
9.643,72S 
3. 12:"..  126 
2,833.72s 
1.106.273 
1.9l)2,0.".S 
3.3-.'9.044 
6,962,406 
1,169.209 
l."98.l),".2 
4.37."..  120 
.".41.313 
.".6,874 
.0.822 


*5  per  cent   for  engineering,  etc..  is  figured  on  rolling  stock. 
•"•The  amounts  given   in   the  first  column  are  sufficiently   large 
other  allowances. 
T.As  given  in  Table  TIT. 


to   coyer   contractor's   profit   and 
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opmciit  expenses,  was  upon  September  1,  ll'O'.', 
practically  $31,100,000.  The  method  by  which, 
he  reaches  this  tigurc  is  shown  in  Table  Y. 
Having  (letcrmined  "scrap  value"  and  "wear- 
ing value"  by  subtracting  scrap  value  I'roni 
cost  to  reproduce  new,  he  computes  the  total 
allowance  tor  depreciation  by  adding  the  de- 
ductions to  be  made  for  "obsolescence,  inadc- 
qu.-icy  and  age,"  "deferred  maintenance,"  and 
"wear  and  tear."  This  total  is  then  deducted 
from  wearing  value  which  gives  "remaining 
wear."  This  amount  added  to  'scrap  value " 
gives  "present  value."  It  should  be  noted  that 
if  scrap  value  is  liberally  estimated,  the  fmal 
estimate  for  present  value  will  be  liberal. 
Such  is  evidently  the  case,  for  it  appears  from 
recent  sales  of  old  material  by  the  receiver 
that  property  that  Mr.  Connette  estimated  as 
having  a  scra^  value  of  over  $74,000,  brought 
at  actual  sale  only  about  $4l).000. 

In  order  that  the  appraisal  might  be  brought 
down  to  the  date  of  the  transfer  of  the  prop- 
erty to  the  new  company,  or  the  day  preceding 
the  foreclosure  sale,  the  applicants  were  asked 
to  supply  a  list  of  the  property  acquired  and 
actually  delivered  between  September  1.  1909, 
and  February  28,  1910.  Mr.  Connette  was 
asked  to  complete  the  appraisal  to  February 
28,  1910,  so  that  all  the  physical  property 
would  be  appraised  which  would  be  trans- 
ferred and  for  which  a  liability  had  been 
entered  upon  the  liabilities'  side  of  the  ledgers. 
Mr.  Connette  testified  that  the  net  additions 
to  property  had  actually  cost  the  receiver 
$588,14'2.  From  this  he  deducted  the  appraised 
value  of  property  withdrawn  from  service 
and  disposed  of,  amounting  to  $74,552,  leaving 
$513,590.  He  also  testified  that  this  item  in- 
cluded about  $30,000  worth  of  property  which 
had  been  delivered  but  for  which  no  liability 
had  been  entered  in  the  statement  of  liabilities 
to  the  Commission  as  of  February  28.  1910. 
Consequently  this  also  should  be  deducted, 
leaving    net '  about    $483,600. 

In  Table  V  depreciation  has  been  computed 
to  September  1,  1909.  It  is,  therefore,  proper 
that  credit  should  be  given  for  any  deferred 
maintenance  that  has  been  made  good  since 
that  date  and  also  that  depreciation  down 
to  February  -28,  1910,  be  debited.  Mr.  Con- 
nette testified  that  reduction  in  deferred  main- 
tenance had  been  $352,310  and  that  accrued  de- 
preciation amounted  to  $;520,(519,  leaving  a  net 
irtcrease  in  value  of  $31,()91.  If  we  add  this 
increase  and  the  net  result  reached  in  the  pre- 
ceding paragraph  to  the  value  given  in  Table 
V,  we  obtain  a  total  of  apl'roximately  $31.- 
600,000,  as  the  f resent  value  of  the  fhysical 
property  upon  February  28.  1910.  omitting  de- 
velopment charges. 

ACTUAL  VAUTE  VS.    COST   TO   REPRODUCE   NEW. 

Although  the  applicants  have  presented  evi- 
dence showing  the  estimated  present  value  of 
the  property,  deductions  liaving  been  made 
due  to  lack  of  repair,  wear  and  tear,  obso- 
lescence, inadequacy  and  age,  they  argue  that 
stocks  and  bonds  should  be  allowe.d  according 
to  the  cost  to  reproduce  all  existing  property 
in  a  iiczv  condition  and  not  in  its  present  con- 
dition. The  necessities  of  the  case  seem  to 
require  the  applicants  so  to  argue,  for  if  de- 
preciation be  deducted  the  value  will  not 
justify  the  capitalization  proposed,  as  will  be 


seen  later,  ll  then'  posuion  were  to  be  ac- 
cepted by  the  Commission,  it  w-ould  mean  that 
instead  of  $31,()00,00<.),  the  property  should  be 
considered  worth  about  $12,900,000,  develop- 
nieni  expenses  yet  to  be  added.  In  substance 
this  theory  means  that  if  a  street  railroad 
company  were  to  acquire  the  property  of  an- 
other street  railroad  company,  it  would  not 
matter,  so  far  as  capitalization  and  value  go, 
whether  the  property  acquired  was  entirely 
new  and  in  first  class  operating  condition  or 
whellK'r  it  was  worn  out  and  obsolete.  Un- 
der such  a  theory,  the  only  question  to  be  de- 
termined upon  an  application  for  the  approval 
of  stock  and  bonds  would  be,  what  would  it 
cost  to  reproduce  the  property  neiv/  That 
having  been  determined,  the  case  would  be 
settled,  no  matter  what  might  be  the  actual 
condition    of    the    property. 

Such  a  theory  is  unsound.  The  value  of 
properly  is  not  determined  by  what  it  will  cost 
to  reproduce  it  new:  its  actual  condition,  its 
age,  its  adequacy,  its  fitness  to  the  needs  of  the 
connnunity  are  most  important  and  funda- 
mental considerations.  Think  of  a  company 
wdiich  has  preserved  all  of  its  old  horse  cars, 
all  of  the  machinery,  plant  and  cars  of  a 
cable  road,  and  all  of  the  worn-out  electric 
plant  and  equipment  formerly  used.  This 
property  is  worth  practically  nothing  except 
as  scrap,  but  under  the  theory  of  the  appli- 
cants, a  purchasing  company  would  be  en- 
titled to  issue  bonds  and  stock  to  the  full 
amount  of  the  cost  to  reproduce  new  all  of 
these  useless  cars,  equipment  and  plant,  re- 
gardless of  their  actual  value  or  what  the  pur- 
chasing company  paid  for  them.  But  suppose, 
instead  of  preserving  all  of  this  useless  stuff 
liy  storing  it  at  considerable  expense,  the  sell- 
ing company  had  sold  it  for  scrap  before  word 
had  come  of  this  new  theory,  then  the  pur- 
chasing company  could  capitalize  the  assets 
acquired  only  at  the  amount  received  for 
the  scrap.  That  is,  the  mere  scrapping  or  de- 
struction of  property  before  a  sale  would  re- 
duce by  millions  the  capitalization  that  might 
be  approved. 

It  is  also  argued  by  the  applicants  that  a 
plant,  which  is  in  first  class  operating  condi- 
tion, although  its  cars  may  be  somewhat  old, 
its  rails  worn  and  its  machinery  aged,  is 
worth  as  much  from  an  operating  point  of 
view  as  a  plant  which  is  practically  new 
throughout.  They  doubtless  mean  that  such 
a  plant  can  earn  as  much  as  one  which 
is  practically  new  and  represents  in  value 
100  per  cent  of  its  cost  of  reproduction.  If 
this  theory  be  sound  and  a  valid  basis  for 
action  in  this  case,  it  would  mean  that  of 
the  $10,000,000  or  $12,000,000  of  deprecia- 
tion, which  even  Mr.  Floy,  witness  for  the 
applicants,  admits  as  a  demonstrable  fact,  not 
more  than  $3,000,000  or  $5,000,000  should 
actually  be  considered.  Instead  of  subtracting 
from  the  cost  of  reproduction  new  about 
$10,000,000,  there  should  be  subtracted  but 
$3,000,000  or  $5,000,000— or  whatever  amount 
(}f  money  would  put  the  property  in  fair  oper- 
ating condition. 

It  may  be  that  fro^m  a  gross  earnings  point 
of  view  a  system  whose  present  value  is  equal 
to  75  or  80  per  cent  of  its  cost  to  reproduce 
new  is  nearly  equivalent  to  a  system  whose 
present   value    is    100   per   cent   of   its   cost   to 


reproduce  new ;  but  there  are  several  consider- 
ations which  prevent  the  complete  accept- 
ance of  this  theory  when  applied  to  net  earn- 
ings. The  cost  of  maintenance  and  repairs  is 
less  when  a  road  is  entirely  new  than  when 
it  is  75  per  cent  new.  Plant  awd  equipment 
become  less  efficient  with  age.  But  most  im- 
portant of  all,  the  period  is  shortened  within 
which  provision  must  be  made  out  of  earn- 
ings for  renewals,  replacements  and  recon- 
struction. For  example,  take  a  street  car 
which  we  will  say,  with  ordinary  usage  and 
good  management  will  last  twenty  years.  As- 
sume that  It  has  been  operated  ten  years  and 
kept  in  first  class  condition  so  that  it  is  giving 
good  service.  Nevertheless,  that  car  is  not 
worth  as  much  to  a  purchaser  or  to  a  manager 
as  a  car  that  is  one  year  old,  and  largely  for  the 
reason  that  a  car  that  is  ten  years  old  has  a  re- 
maining life  of  only  ten  years,  and  in  those  ten 
years  the  manager  must  accumulate  a  suffi- 
cient fund  out  of  earnings  to  replace  that  car. 
In  the  case  of  the  one-year-old  car.  he  has 
nineteen  years  in  which  to  accumulate  a  fund 
equal  to  its  cost;  in  the  case  of  the  ten-year- 
old  car,  only  ten  years.  In  an  extreme  case, 
such  as  a  dynamo  which  must  be  replaced  in 
two  or  three  years  because  near  the  end  of 
its  usefulness,  as  compared  with  a  dynamo 
recently  installed,  it  becomes  quite  apparent 
that  the  former,  because  it  is  nearer  the  time 
when  it  must  be  removed  is  not  worth  as 
much  as  the  new  dynamo  which  has  just  been 
installed.  It  was  admitted  by  witness  Floy, 
that  an  old  road  could  not  be  sold  for  as  much 
as  a  new  road,  and  that  is  practically  the 
question  at  issue  here,  for  the  property  of 
the  old  company  is  to  be  acquired  by  pur- 
chase by  the  new  company. 

SHOULD  NON-EXISTING  PROPERTY  BE  CAPITAUZED? 

Closely  associated  with  the  above  theories 
is  the  argument  advanced  by  the  applicants 
that  as  certain  lines  started  as  horse-car 
lines  and  as  a  few  were  changed  into  cable 
roads  and  then  into  electric  roads,  the  new 
company  should  be  allowed  to  capitalize  not 
only  the  present  value  of  the  property  actually 
taken  over  but  the  cost  of  the  horse-car  lines 
and  the  cable   roads   that  have   disappeared. 

It  should  be  noted  in  the  first  place,  that 
there  is  no  adequate  information  before  the 
Commission  to  show  how  extensive  or  costly 
these  changes  were.  There  is  considerable 
mileage  still  operated  by  horse  cars.  Many  of 
the  present  electric  lines  were  never  horse- 
car  or  cable  lines.  They  were  built  originally 
as  electric  lines.  However,  it  is  doubtless 
true  that  money  was  spent  for  horse-car  lines 
and  cable  roads  that  have  ceased  to  exist. 
The  statement  is  made  as  to  the  Third  Avenue 
Railroad  Company,  proper,  that  in  the  present 
book  cost  of  road  and  equipment  and  in  the 
liabilities  which  are  outstanding,  there  is  an 
amount  of  about  $2,000,000  for  horse-car 
lines  and  equipment  and  about  $8,000,000  for 
cable  roads.  These  figures  have  not  been 
proved,  but  whatever  may  be  the  amounts,  the 
question  is  whether  the  new  company  should 
be  allowed  to  issue  securities  that  do  not  rep- 
resent any  property  to  be  acquired  or  neces- 
sary  expenses   connected   with   such   property. 

It  is  intimated  that  one  reason  for  so  doing 
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Group. 

1  P.uildings   and    structures 

2  Track     

3  Paving    

4  Distribution    systeni    

5  Overhead    distribution    system... 

6  Duct   lines    

7  Power    equipment     

8  Rolling   stock    

0  Removing   obstructions    

10  Paving  over  obstructions 

11  Real   estate    

12  Tools,   supplies   and    fixtures 

13  Horses,    harness   and   wagons.... 

14  Salvage  matei'ial  and  apparatus. 


Total 
cost  to 

reproduce. 

S  6,758,733 

9,643.728 

3.125,426 

2,S3.">.728 

1,106,273 

1.902,058 

.•),329.044 

6.962.406 

1.169.209 

1.098,052 

4,375.120 

541,343 

56,874 

5,822 


Scrap 
value. 
1    493,392 
579.272 


944,595 
243,150 


•253,438 
255.600 


Wearing 

value. 

$  6.265,341 

9,064.4.-.i; 

3.125.426 

1.889,133 

863.123 

1.902.058 

2.93S.S90 

6,706.806 

1.169.209 

1.098,052 

4.375.120 

541.343 

56.874 

5,822 


Oboles- 
cence,  in- 
adequacy" 
and  age. 
$1,985,803 
201.484 


389.951 
139,398 
175,532 
956,490 
1,621,694 


Deferred 

main- 
tenance. 

?    r,r,G,onn 
r,l8,424 

2'l'.565 


Wear 
and  tear. 

$:'!.V04'.628 

1.562.713 

168.823 

205,617 

38.5.59 


Total, 

1.985,803 

3,872.112 

2,081,137 

558.774 

366.580 

214,091 

956,490 

1.621,694 


135, o3<) 

14,219 

1.456 


135.335 

14,219 

1,456 


Remain 
w"ea 

$  4.279 

5,192 

1.044 

1.330 

496, 

1,68 

1,982 

5.085 

1,169 

1,098 

4,375, 

406, 

42, 

4, 


mg 
r. 

.538 
,344 
289 
359 
,543 
967 
400 
112 
209 
052 
120 
008 
655 
366 


Present 

value. 

$  4.772,930 

5,771,616 

1.044,289 

2,274.954 

739.693 

1,687.967 

2.372.554 

5,340.712 

1.169,209 

1.098.052 

4,375,120 

406.008 

42,655 

4.366 


Total     $42,907,816     $2,769,447     $40,001,653     $5,470,352     .$1,105,989     $5,231,350     $11,807,691     $28,193,962     $31,100,125 


*\  figure  of  $136,716.  representing  the  Brook  Ave,  substation,  is  inc  luded  in  the  Power  Eq\iipment  group,  and  appears  in  the  columns  for  Cost 
to  Reproduce  and  Present  Value,  but  does  not  appear  in  tlie  other  column  s  in  the  group.  The  apparent  discrepancy  will  be  avoided  by  subtracting 
this  figure  of  $136,716  from  the  figure  for  Cost  to  Reprodure  before  mak  ing  computations  and  then  adding  it  to  the  result  of  the  computations  in 
order  to  obtain  the  Present  Value.  This  figure  wns  tre.-ited  in  this  manner  liecause  a  scrap  value  could  not  be  obtained  owing  to  the  fact  that  an 
estimated  value  for  the  substation  was  used  although  the  substation  was  not   complete  at   the  time  of  appraisal. 
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is  that  it  would  have  been  difficult,  and  per- 
haps impossible,  for  the  old  company  to  have 
written  off  out  of  earnings  the  cost  of  the 
property  which  has  disappeared.  The  diffi- 
culty has  not  been  established  as  a  fact;  in- 
deed the  contrary  seems  to  be  true.  During 
the  period  of  horse-car  operation,  the  Third 
Avenue  Company  declared  dividends  averag- 
ing about  13  per  cent,  ranging  from  8M  per 
cent  to  25  per  cent.  During  this  period  the 
company  could  have  amortized  or  accumulated 
by  sinking  fund  a  sufKcient  amount  to  have 
been  paid  off  the  entire  cost  of  the  road  as 
set  forth  above,  and  still  have  paid  dividends 
of  over  8  per  cent  and  founded  a  reserve 
fund  besides.  From  1891  to  the  time  when 
electrification  began,  the  average  rate  of  divi- 
dend was  somewhat  less ;  and  from  1900  to 
date  the  dividends  have  been  very  small. 
But  the  capitalization  of  the  company  rep- 
resented not  actual  plant  investment,  but  large 
premiums  paid  for  stocks,  interest  charges  and 
even  operating  expenses,  as  set  forth  in  the 
previous  pages.  If  from  the  beginning  a 
reasonable  amount  as  depreciation  had  been 
set  aside  out  of  earnings  to  take  care  of  the 
various  changes  which  have  taken  place,  if 
the  company  had  been  conservatively  financed 
and  expenditures  carefully  watched,  it  is  prob- 
ably true,  that  dividends  of  6,  7  or  8  per  cent 
could  have  been  declared  and  yet  a  sufficient 
amount  have  been  accumulated  to  write  ofT 
the  old  horse-car  and  cable  roads  that  have 
disappeared. 

However,  it  is  the  first  duty  of  every  com- 
pany to  see  that  its  capital  investment  is  kept 
intact.  All  charges  for  repairs,  renewals  and 
replacements  should  be  met  out  of  earnings, 
and  dividends  should  not  be  paid  until  these 
expenses  have  been  provided  for  in  some  way. 
It  is  evident  that  the  Third  Avenue  Railroad 
did  not  do  so,  but  issued  new  stocks  and  bonds 
instead.  The  result  was  that  its  capital  was 
depleted,  that  it  could  not  pay  the  interest  on 
its  bonds  and  that  the  property  has  been  sold 
under  foreclosure.  Counsel  for  the  applicants 
seem  to  be  of  the  opinion  that  all  a  company 
needs  to  provide  for  out  of  earnings  is  its 
daily  needs  and  mandatory  demands,  and  that 
the  stockholder  is  entitled  to  dividends  re- 
gardless of  provision  for  depreciation.  They 
say : 

We  venture  to  sugge.st  tliat  the  just  and  true 
rule,  applicable  to  ruiblic  service  corporations, 
will  ultimately  be  found  within  the  followinR 
lines:  U)  that  efliciency  and  safety  of  opera- 
tion must  be  maintained  in  any  event.  (2)  that 
repairs  and  maintenance  must  be  provided  Ir- 
respective of  and  before  any  return  to  the 
investor,  (3)  that  the  charge  to  the  public  must 
be  limited  to  what  is  reasonable  for  the  service 
rendered,  and  that  this  is  to  be  measured  by 
what  is  customary  or  duly  fixed  or  necessary 
to  secure  a  fair  return,  and  (4)  that,  after 
realizing  a  reasonable  retui'n  upon  the  invest- 
ment, it  is  the  right  as  well  as  the  duty  of  the 
corporate  managers  to  see  that  from  earnings 
the  investment  is  I<eDt   unimpaired  in   value. 

This  policy  has  brought  many  roads  to 
financial  disaster.  Companies  that  are  soundly 
financed  make  ample  prnvi^ion  for  deprecia- 
tion before  dividends  an:  paid,  and  the  capi- 
talization of  replacements,  rei)airs,  etc.  is  only 
pardonable  as  a  temporary  makeshift  to  be 
avoided  wherever  possible.  Neglect  to  keep 
investment  unimpaired  in  order  that  dividends 
may  be  paid  'vill  lead  to  ruin. 

The  mill  owner  who  has  seen  his  machinery 
change  decade  by  decade,  who  has  seen  revo- 
lutions in  the  arts  wdiich  have  compelled  him 
to  scrap  his  equipment  several  times,  would 
be  interested  to  know  that  he  ought  not  to 
have  charged  the  cost  to  operating  expenses 
or  accumulated  suri>lus.  but  that  he  should 
have  issued  stock  or  bonds  against  these 
numerous  replacements.  It  would  be  news  to 
him  to  learn  that  he  is  entitled  to  earn  a 
return  upon  not  only  his  present  plant  but 
upon  the  half-dozen  plants  that  have  preceded 
the  present  one  and  have  been  destroyed.  He 
knows  that  if  he  tried  such  a  plan,  came  to 
bankruptcy,  and  found  his  property  sold  at 
foreclosure  sale,  the  purchaser  would  not 
pay  him  for  the  property  that  had  disappeared. 


I'l  MI.Ol'MENT  CH.^RGES. 

As  ahead)  pointed  out,  no  allowance  has 
3tt  been  niadc  for  interest  and  taxes  during 
construction,  organization  expenses  and  other 
development  charges.  Certain  items  must 
still  be  added  in  order  to  determine  the  full 
present    value   of    the   propert\-. 

It  should  be  recalled  that 'certain  general 
items  have  already  been  included  in  the  ap- 
praisal, such  as  engineering,  general  superin- 
tendence and  administration  during  construc- 
tion. Naturally,  nothing  already  allowed 
should  be  added  here,  but  in  the  estimates 
presented  by  the  applicants  there  is  tendency 
to  duplicate  items.  For  example,  the  cost  of 
obtaining  consents  from  authorities  ■  and 
property  owners  is  included  in  the  allowance 
made  for  general  administration  expenses ; 
the  same  item  appears  under  development  ex- 
penses. It  is  a  legitimate  charge,  but  should 
be  included  only  once. 

The  applicants  have  asked  that  approval  be 
granted  to  the  issuance  of  securities  to  pay 
expenses  connected  with  the  organization  and 
incorporation  of  the  new  company,  a  subject 
which  will  be  considered  subsequently.  Wit- 
ness Floy  has  included  in  development  charges 
an  estimate  of  the  expenses  connected  with 
the  incorporation,  organization  and  promotion 
of  the  old  Third  Avenue  Company.  It  is  ap- 
parent that  both  cannot  be  granted.  .\s  a  new 
corporation  is  to  came  into  being,  and  as  we 
are  dealing  with  the  issuance  of  securities  for 
the  new  company,  the  estimated  expenses  con- 
nected with  the  establishment  of  the  bankrupt 
company  as  a  corporation  should  be  omitted 
entirely  from  consideration.  The  new  com- 
pany does  not  take  over  the  corporate  or- 
ganization  of   the   old   company. 

Mr.  Floy  considers  discounts,  and  pro- 
moters' profits,  aggregating  fifteen  per  cent 
or  (iO  per  cent  of  the  total  development 
charges,  as  proper  items  to  be  included  in  the 
value  of  the  property.  This  theory  is  wrong, 
for  value  does  not  depend  upon  the  amount  of 
discount  or  other  inducements  which  a  com- 
pany must  give  in  (ir<lcr  to  raise  sufficient  cash 
to  pay  for  that  property.  If  it  did,  the  same 
property  would  have  a  greater  value  when 
purchased  by  a  company  having  poor  credit 
than  by  one  havin.g  unlimited  credit.  It  is 
undoubtedly  true  that  the  former  company 
must  issue  a  larger  par  value  of  bonds  to 
raise  the  same  amount  of  cash  than  the  latter. 
Similarly,  more  4  per  cent  bonds  must  be 
issued  than  o  per  cent  bonds.  These  factors 
must  be  considered  at  the  proper  time,  but 
it  is  improper  to  increase  figures  of  cost  or 
value  by  the  discounts  and  other  inducements 
w'hich  a  company  may  need  to  give  to  invest- 
ors and  ci insider  that  the  value  of  the  prop- 
erty has  l)een  increased  by  the  amount  thus 
added.  .X  building  is  not  worth  more  be- 
cause the  owner  has  to  discount  the  notes 
he  gives  to  Imild  it, 

Mr.  Floy  has  included  interest  and  taxes 
not  merely  up  to  the  time  when  operation 
begins,  but  also  until  the  company  can  earn 
a  sufficient  surplus  over  and  above  operating 
expenses  and  interest  to  pay  a  reasonable  divi- 
dend to  the  stockholders.  According  to  this 
theory  the  longer  a  company  is  unable  to  earn 
a  fair  profit  for  its  stockholders,  the  greater 
will  be  the  value  of  the  property;  but  every- 
one knows  that  such  is  not  the  case.  The 
same  theory  would  justify  stock  dividends,  for 
if  a  company  is  entitled  to  capitalhc  unearned 
flividends  below  a  reasonable  return,  say  six 
or  eight  per  cent,  it  follows  that  it  m;iy  issue 
securities  for  such  unearned  dividends. 
Would  the  converse  be  admitted  by  Mr.  Floy, 
viz.,  that  if  a  company  earned  a  large  amount 
above  operatin.g  expenses,  interest  and  f.iir 
dividends,  such  surplus  should  go  to  reduce 
capitalization?  Such  theories  are  neither 
sound  nor  practicable,  and  Mr.  Floy  could 
cite    no   case   where   they   had   been    followed. 

The  applicants  seem  to  have  fallen  into  this 
error,  through  a  failure  to  differentiate  the 
present  case  from  a  rate  case.  It  might  be 
thought  fair,  if  a  rate  were  being  fixed  to 
allow  a  company  which  had  failed  to  earn  a 
fair  return  upon  its  unimpaired  investment 
during  the  early  years  of  its  existence  to  make 
up  these  dcliciencies  by  larger  earnings  dur- 
ing the  later  >car5.     But  this  principle  is  en- 


tirely different  from  the  one  enunciated  by  the 
applicants. 

The  proper  period  for  the  capitalization  of 
development  expenses  ends  when  operation 
actually  begins.  Securities  ought  not  to  be 
issued  to  cover  operating  expenses,  fixed 
charges  or  dividends  after  that  time,  except 
possibly  in  a  most  unusual  case  when  such 
procedure  is  absolutely  necessary  to  preserve 
the  undertaking.  In  such  an  afinormal  case, 
repayment  must  be  made  sooner  or  later  out 
of  earnings,  and  a  company  which  attempts  to 
secure  dividends  that  are  not  earned  by  the 
issuance  of  securities  has  started  upon  the 
road  wdiich   leads  to   financial  disaster. 

Interest  during  construction  is  undoubtedly 
a  proper  capital  charge.  Both  Mr.  Connette 
and  Mr.  Floy  agree  that  the  average  period 
of  construction  would  be  about  two  years,  and 
this  estimate  seems  reasonable.  .\s  it  is  not 
necessary  to  raise  the  entire  cost  of  the  under- 
taking before  work  begins,  but  only  such 
portion  from  time  to  timie  as  will  pay  for  the 
work  completed,  and  as  several  large  expendi- 
tures need  not  be  incurred  until  just  before 
the  road  is  opened,  it  is  customary  to  esti- 
mate the  interest  as  equivalent  to  the  normal 
rate  upon  the  whole  cost  for  one-half  the 
period  of  construction  or  upon  one-half  the 
amount  for  the  full  period. 

Mr.  Floy  estimates  taxes  at  one-hall  of  one 
per  cent.  This  amount  includes  apparently 
every  kind  of  tax  from  capital  stock  tax  to 
franchise  tax.  It  does  not  seem  to  be  un- 
reasonable and  except  so  far  as  it  includes 
taxes  paid  in  connection  witii  the  corporate 
organization  of  the  old  company,  it  should  be 
allowed. 

Attention  has  already  been  called  to  the  fact 
that  the  property  has  been  valued  as  a  going 
concern  and  that  the  appraisal  is  considerably 
larger  than  it  would  have  been  if  t'.  is  factor 
had  been  disregarded.  However,  it  has  been 
thought  proper  to  make  a  still  further  allow- 
ance under  this  heading  for  the  adjustment  of 
the  various  parts  to  each  other  and  the  uni- 
fication that  must  be  brought  about  before  an 
undertaking    is    harmoniously    operated. 

If  we  begin  with  Mr.  Floy's  estimates  for 
legal  expenses,  proceedings,  consents,  interest 
and  taxes,  and  omit  duplications,  corporate 
expenses  of  the  passing  Third  .Avenue  Com- 
pany and  unearned  dividends,  reserving  dis- 
counts, etc.  for  consideration  elsewhere,  the 
amount  for  development  charges  will  be  about 
$3,.500,000.  In  view:  of  the  large  amounts 
which  the  Commission  is  asked  to  capitalize 
under  the  heading  of  reorganization  expenses 
or  expenses  connected  with  the  or.ganization 
of  the  new  company,  the  above  amount  seems 
adecpiate.  It  should  be  remembered  also  that 
the  appraisal  assumes  the  existence  of  a  gen- 
eral contractor  who  receives  10  per  cent  on 
the  work  he  oversees.  This  would  reduce 
development  expenses.  Further,  a  company 
does  not  ordinarily  wait  until  the  wdiole  sys- 
tem is  completed  before  beginnin.g  operation. 
When  a  considerable  portion  is  completed,  it 
is  put  in  operation  and  other  lines  are  added 
from  time  to  time.  This  methofl  also  oper- 
ates  to   keep   down   expenses. 

.Adding  the  al)ove  amount  of  $::!,-">il(),oOO  to 
$31.(;(i0.OU0.  there  is  cbtained  as  r/n-  li'lal  af'- 
f'raiscd  value  of  the  f'livsical  /^ropcrlv  upan 
I'chnvjry   1'8,    1910,   $:(.-), li}0,tMi(i, 

Much  evidence  was  submitted  upon  the 
subject  of  depreciation.  That  property  de- 
preciates is  an  indisputable  fact,  and  the  fail- 
ure (o  recognize  and  pro\i<le  for  it  has 
brought  low  many  corporations.  Unless  the 
investment  of  security  holders  is  kept  intact 
by  a  depreciation  fund  or  some  other  similar 
means,  the  day  will  come  when  there  will 
be  no  funds  or  property  to  represent  their 
securities.  The  street  railway  situation  in 
Manhattan  for  the  past  three  \ears  is  an 
ominous  warnin.g.  and  any  one  who  unduly 
minimizes  the  subject  of  depreciation  harms 
not  only  the   investor,  Init  the  puldic, 

V'.irious  estimates  for  depreciation  were 
suliniitted  in  evidence.  Mr.  Bronner  esti- 
mated it  at  $300,000,  but  admitted  that  he 
knew  of  no  street  railway  company  where  five 
per  cent  had  proved  sufficient  as  an  annual 
depreciation  reserve.  Mr.  Whitridge  said 
from   $;JOti.000  to  $340,000   would   be  sufficient 
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for  this  case,  or  about  4V2  per  cent  of 
gross  earnings.  But  in  the  transfer  case, 
relative  to  the  exchange  of  transfers  between 
the  Mlth  Street  and  the  Third  .\venne  lines, 
where  it  '.vas  advantageous  from  the  stand- 
point of  the  company  to  show  small  net  earn- 
ings, Mr.  Whitridge  testilied  that  ten  per 
cent  would  be  necessary  in  addition  to  proper 
maintenance  charges,  which  is  equivalent  to 
over  $700,000.  on  the  basis  of  lOOS-fl  receipts, 
omitting  receipts  from  the  sale  of  power  and 
the  rental  of  land,  buildings,  track,  equip- 
mcnt.  etc.  In  the  special  franchise  tax  liti- 
gation, the  decision  of  the  court  was  that  an 
allowance  of  about  nine  per  cent  of  gross 
receipts  should  be  made.  Upon  this  basis 
the  deduction  would  be  over  $()30.000.  Mr. 
Floy,  the  only  engineer  called  as  a  witness  by 
the  applicants,  testified  that  in  his  opinion 
$;i!00,000  set  aside  annually  and  compounded 
would  be  sufficient  to  cover  obsolescence,  but 
not  the  retirement  of  property  because  of  age 
or  inadequacy.  He  also  stated  that  the  amount 
would  need  to  be  "considerably  larger"  if  it 
were  to  cover  replacements  ancl  that  it  would 
be  preferable  to  provide  such  a  fund  in  ad- 
vance of  the  need.  One  method  suggested, 
that  of  issuing  long-term  notes,  bonds  or 
stock  to  provide  for  replacements  or  renewals, 
is  unsound  and  dangerous.  It  leads  to  over- 
capitalization  and   financial   suicide. 

If  only  normal  wear  and  tear  be  provided 
for  directly  out  of  operating  expenses,  obso- 
lescence, inadequacy  and  age  nuist  be  met  by 
a  depreciation  fund  or  some  similar  fund. 
The  question  is,  how  much  should  be  set  aside 
anmially.  for  this  purpose?  Mr.  Connette  and 
Mr.  Floy  agree  upon  the  average  life  of  most 
parts  of  the  road,  but  disagree  as  to  the  ex- 
pected life  of  buildings  and  structures.  Mr. 
Floy  says  100  years :  Mr.  Connette,  50  years, 
and  this  period  seems  more  nearly  correct. 
With  the  changing  conditions  in  street  rail- 
way operation,  it  does  not  seem  reasonable  to 
assume  that  buildings  will  last  upon  the  aver- 
age 100  years.  If  not  torn  down,  they  will 
have  to  be  thoroughly  remodeled  long  before 
a  century  rolls  around. 

If  we  assume  that  all  provision  for  normal 
wear,  depreciation,  etc.,  on  all  property  except 
buildings  and  structures,  power  plant  equip- 
ment, and  rolling  stock  be  made  directly  out 
of  earnings,  the  amount  which  should  be  set 
asi<le  annually  for  depreciation  on  these  three 
divisions  of  property  woubl  be  about,  using 
the  straight  line  method  and  the  valuations  of 
the  applicants : 

Power  plant  equipment,   .".   ]>er  cent SIT.i.OOO 

Rolling:  stock,  5  per  cent ."80.0110 

Buildings  and  sti-uctures.  L'  per  cent If.",, 000 


Total    $700,000 

The  applicants  have  argued  that  allowance 
should  be  made  for  compound  interest  instead 
of  simple  amortization  as  above.  If  this  were 
done  and  interest  compounded  semi-annually 
at  the  rate  of  -j  per  cent  per  annum,  the  an- 
nual payments  would  be  about: 

Power  plant   equipment,   20  years 110.",, 000 

Rolling  stock,   20  years 2.'!0.000 

Buildings  and  structures.  .30  yeans :ri,000 


Total     $370,000 

The  sinking  fund  method  would  be  very  effi- 
cacious if  it  were  possible  to  allow  the  pay- 
ments to  accumulate  without  drawing  upon  the 
fund,  but  it  is  not  possible  to  do  so.  Replace- 
ments must  be  made  year  by  year.  For  exam- 
ple, street  cars  do  not  have  the  character  of 
the  one-horse  shay,  all  collapsing  at  the  same 
time.  Consequently,  the  fund  would  not  com- 
pound without  interruption.  At  times  the 
demands  would  doubtless  not  be  as  great  as 
the  payments,  and  there  would  be  some  com- 
pounding. It  would  not  be  safe,  however,  to 
consider  that  the  annual  contribution  could  be 
reduced  below  $-500,000,  if  the  capitalization 
were  to  be  that  proposed  by  the  applicants. 

Provision  should  also  be  made  for  other 
reserves.  No  prudently  managed  company  dis- 
tributes every  dollar  of  its  net  earnings.  A 
contingent  reserve  to  be  used  in  emergencies 
and  to  meet  unforeseen  contin,gencies  should 
be  accumulated.  It  need  not  he  large,  and  a 
part  of  one  per  cent  of  the  gross  earnings 
woidd    probably   be   ample. 


Movable    Buffer    Beams    for    Panama 
Locks. 

The  accompanying  drawin.g  shows  the  de- 
sign for  the  movable  buffer  beams  to  be 
placed  in  the  locks  at  Panama.  Back  of 
the  timber  beams,  which  w-ill  be  suspended 
by  short  chains  anchored  to  the  lock  walls, 
cast  iron  boxes  containing  two  lin.  car 
springs  12%  ins.  in  length  will  be  placed.  The 
cast  iron  box  will  be  set  in  the  concrete  and 
the  movable  part,  as  shown,  will  slip  inside 
against  the  two  springs.  The  buffer  sp'-ing 
boxes  will  be  placed  at  ;j-ft.  centers. 

The    anchor    rods    will    be   made   of    lV4-in. 


Missouri  Pacific  Railway  at  Atehison.  Kans.. 
has  been  appointed  supervisor  of  bridges  and 
buildings,  with  headquarters  at  Atchison.  He 
succeeds  Mr.  W.  B.  Wood,  whose  deatli  was 
announced  rccentlj*. 

Mr.  H.  I.  Millei',  who  recently  completed  an 
expert  examination  of  the  Missouri  Pacific  prop- 
erties, has  been  elected  a  vice-president  of  that 
company.  Mr.  Miller  was  formerly  president  of 
the  Chicago  &  Eastern  Illinois  R.  R.,  the  Evans- 
ville  &  Terre  Haute  R.  It.  and  the  Evansville  & 
Indiana  R.  R. 

The  new  passcngrer  terminal  of  the  Chicago  & 
North-Westcrn  Raihva.\'  at  (^hicago  was  opened 
to  trattic  on  April  1.  This  is  one  of  the  largest 
terminal  installations  in  the  world,  and  has 
l.tcen  under  construction  foi-  over  three  j'ears. 
.\  description  of  the  impi»rtarU  features  of  the 
station  was  gi\'en  in  our  issue  of  Feb.  22,  1911. 


Detail   of    Movable    Buffer   Beam, 


diani.  steel  -i  ft.  long,  set  into  the  concrete 
and  licnt  down  !l  ins.  at  right  angles  in  the 
concrete.  The  eye  end  of  the  red  will  be 
l)ent  downward  over  a  grooved  casting  set 
in  the  face  of  the  wall,  as  shown,  to  protect 
the  concrete  from  chipping  off  and  to  prevent 
the  rod  from  being  bent  at  a  sharp  angle. 
The  anchor  chains  will  consist  of  three  links 
and  one  of  these  will  have  a  removable  piece 
for  making  the  connection  with  the  anchor 
bolt.  The  anchor  bults  will  be  spaced  l."i  tl. 
apart. 

There  will  be  two  buffer  beams  on  each 
lock  wall.  The  top  one  will  be  placed  2  ft. 
li  ins.  below  the  top  of  the  lock  wall  am! 
the  lower  one  will  be  10  ft.  below  the  top 
of  the  wall.  F.ach  beam  will  be  made  of 
two  8xl2-in.  timbers,  bolted  flat  sides  together. 


PERSONALS. 

Mr.  W.  Hollin,gs\vorth.  ;i  nii-mber  of  the  staff 
of  the  cit.\-  engineer  of  Toronto.  Canada,  has 
been  appointed  assistant  city  engineer  of  flani- 
iltoti.  Ontario,  ''anada,  at  an  annual  salary  of 
$2,000. 

Mr.  E.  O.  Reeder.  assistant  chief  engineer  of 
the  Chicago,  Milwaukee  &  St.  Paul  Ry..  has 
been  appointed  chief  engineer  of  the  Chicago. 
Milwaukee  &Puget  Sound  Ry..  succeeding  E.  .1. 
Pearson,  .as  noted  elsewhere  in  this  column. 
Mr.  Reeder  is  succeeded  by  Mr.  W.  H.     Penfield 

^Ir.    P.    F.    OetUine,    di\asion    engineer    of    I  he 


Mr.  H.  P.  Mobberly  and  .Mr.  W.  A.  Burton, 
ci\  il  engineers,  have  formed  a  pai-tnership  under 
the  n.ame  of  Mobberly  &  Burton,  with  offices  at 
422  Woodruff  building.  Springfield.  Mo.  They 
will  engage  in  a  general _  engineering  practice, 
giving  special  attention  to  railroads,  drainage, 
municipal  engineering  and  Iiydro-electric  prac- 
tice. 

Mr.  J.  W.  Kendriek.  vice-president  in  charge 
of  operation  of  the  Atchison.  Topeka  &  Santa  Fe 
R.V..  severed  his  connection  with  that  company 
on  .lune  1.  The  vacanc>"  caused  l.)y  his  resigna- 
tion will  not  be  filled.  Mr.  William  B.  Storey. 
\'ii.-e-president  in  charge  of  construction,  becomes 
vice-president  in  charge  of  construction  and  op- 
eration. 

Mr.  E.  J.  Pearson,  chief  engineer  of  the  Chi- 
cago. Muwaukee  &  Puget  Sound  Ry.,  has  been 
elected  \  ice-president  in  charge  of  operation  of 
the  Missouri  Pacific  Ry.  He  is  succeeded  as 
chief  engineer  of  the  C.  M.  &  P.  S.  Ry.  by  Mr. 
E.  O.  Reeder.  assistant  chief  engineer  of  tit*' 
Chicago.  Milwaukee  &  St.  Paul  Ry.  Mr.  Pear- 
son is  a  graduate  of  Cornell  I'niversity.  He 
entered  the  railway  ser\*ice  in  l.S^O  as  a  rodman 
on  the  Missoiu'i  Pacific.  Later  he  ser\'ed  in  ilu- 
imgineering  department  of  the  Missouri.  Kansas 
&  Texas  Rv.  and  the  .\tlantio  ..t  Pacific  R.  R. 
Going  to  the  Northern  Pacific  Ky.  in  l.S.?:!  as  as- 
sistant engineer,  lie  served  in  various  capaci- 
ties in  the  engineering  and  operating-  depart- 
ments of  that  road,  being  successively  superin- 
tendent of  the  Rocky  Mountain  division,  super- 
intendent of  the  Pacific  division,  general  super- 
intendent and  chief  en.gineer.  When  construc- 
tion was  started  on  tiie  Chicago.  Milwaukee  & 
l*uget  Soun<i  Rw  he  became  chief  engineer  of 
that  road. 
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Kuilri)atl    work,  as   far   a-- 
tile    lettiny    of    constructinii 

The   Doings      --"inracts      goes,     seems      to 
q£  li.ive   Iminped   tip   against   a 

,       ,,.      ,  i-lr.\     spell      the    past    week. 

tne  Week.  Very  few  contracts  of  any 
size  appear  to  have  been 
let.  It  IS  not  expected  that  this  condition  will 
continue,  and  many  contractors  believe  that 
the  present  month  will  see  the  letting  of  a 
considerable  number  of  good  contracts.  ihe 
authorizing  of  a  Sliilo.uod.DOo  bond  issue  b\ 
the  Great  Northern  Ry.  Co.  is  thought  to  lie 
the  forerunner  of  extensive  improvement 
work  by  that  road.  The  recent  traffic  agree- 
ment 1)etween  the  Frisco  and  the  Iron  Moun- 
tain also  provides  for  nmch  betterment  work 
by  the  latter  road,  and  the  construction  of  4n 
to  50  miles  of  new  line.  The  Union  Pacific 
Ry.  has  also  taken  bids  on  the  construction 
of  a  new  line  from  Callaw'ay  to  Gandy,  Neb., 
and  the  contract  will  probably  have  been  let 
by  the  time  this  paper  appears.  This  work 
includes  about  1,000,000  cu.  yds  of  excavation, 
most    of   which    will    be    team    work. 

.■\mong  the  railroad  construction  contracts 
let  recently  are  the  following:  John  F.  Dolan 
Contracting  Co..  for  building  about  a  mile 
cut  off  for  the  Delaware,  Lackawanna  & 
Western  R.  R.,  from  the  Hampton  yards  to 
the  main  line  of  the  Bloomsluirg  division,  at 
a  point  near  the  Dodge  breaker  in  Pennsyl- 
v.inia:  Roach  &  .Stansell.  Memphis,  Tenn., 
for  the  grading  work  on  the  new  line 
of  the  Kansas  City,  Mexico  &  Orient 
Rv.,  from  Mertzon  to  .\lpine,  Te.x., 
the  contract  amotmting  to  about  $COO,IMIO. 
The  Atlas  Engineering  &  Construction  Co., 
.Minneapolis,  Minn.,  for  constructing  the  b"i- 
milc  line  of  the  ]\[inneapolis  Northern  S\t1:i- 
urb;m  Ry.  Co.;  Ole  Erickson,  Cloquet,  .Minn., 
for  building  a  spur  line  from  the  Great  North- 
ern Ry.  to  the  Platte  Mine,  near  Nashwauk; 
M.  L.  Linnan,  Baton  Rouge,  La.,  for  grading 
work  on  the  7-nhle  extension  of  the  Frisco 
road  from  Lakeland  up  the  False  River  in 
Louisiana. 

The  Board  of  Water  Supply  of  New  ^'ork 
has  awarded  tu'O  of  the  contracts  for  the 
construction  of  the  deep  pressure  tunnel  to  be 
built  under  New  York  City  for  the  Catskill 
water  supply.  Contract  Oi-!  was  awarded  to 
Mason  &  Hanger  Co.,  Cornwall-on-Hudson. 
N.  Y.,  and  Contract  il7  to  the  Holbrook,  Ca- 
bot &  Rollins  Corporation,  New  York.  Two 
other  contracts  are  yet  to  be  let  on  this  tun- 
nel work.  Bids  for  all  four  of  these  contracts 
were  opened  May  10;  tile  itemized  bid  of  the 
low  bidder  on  each  contr.ict  were  given  in  our 
last  issue. 

In  the  line  of  drainage  work  about  the 
largest  contract  to  lie  advertised  this  week 
is  for  work  in  Drainage  District  No.  i.  of 
Bates  County,  Mo.  Thi^  contract  calls  for  the 
excavation  of  aliout  Kljn.fiiin  cu.  yds.  of  ma- 
terial. Bids  arc  to  be  oiiened  Tune  21  at  But- 
ler.  Mo. 

A  good  sized  road  construction  contract 
has  just  been  let  by  the  Commissioners  Court 
of  Williamson  County,  Texas.  This  contract 
calls  for  the  construction  of  about  40  miles  of 
gravel  and  macadam  roads  in  Road  District 
No.  2;  it  was  let  to  the  Texas  Building  Co., 
Waco,  Tex.,  at  $2,.ViO  per  mile. 

Three  large  government  dredging  contracts 
arc  now  being  advertised.  One  of  them  calls 
for  dredging  in  Savannah  Harbor,  Ga.,  the 
total  approximate  yardage  to  be  removed  be- 
ing LOOO.OOO  cu.  yds.;  another  contract  calls 
for  dredging  in  Delaware  River,  on  Tinicum 
and  NeW'  Castle  Ranges,  the  work  being  for 
the  main  ship  channel  of  the  Delaware  Ri\er. 


I  his  contract  calls  for  the  removal  of  approxi- 
mately 2,ll7,Oun  cu.  >ds.  of  material.  The 
third  contract  calls  for  dredgin,g  in  Providence 
River  and  Harbor,  R.  I.,  tile  work  iiuohing 
the  removal  of  about  l,(ili(!,(IOO  en.  \ds.  ( i)lace 
measurement)    of   m;itrrial. 

Tenders  are  to  be  .isked  .at  once  li.\  llir 
Departments  of  Railways  and  Canals.  Ott.iwa. 
Ont.,  for  extensive  harbor  lerniinal  improve- 
ments at  Halif.ix.  costing  in  the  aggregate 
about  $2,000,000.  The  plans  provide  for' the 
construction  of  tour  new  piers  each  Snn  ft. 
loii.g  and  2:f.")  ft.  wide. 

It  is  lielieved  that  construction  work  may 
be  started  within  the  next  tw{i  months  on  the 
dr.ainage  ditches  for  C.inieron  County  Drain- 
age District  No.  1  in  Texas.  It  is  said  that 
arrangements  !i.-i\e  been  about  completed 
whereby  a  contractor  will  take  the  bonds 
amounting  to  $2nLM'ii  in  payineut  for  the 
work.  .\,  W.  Amthor,  Brownsville,  Texas, 
is   Fngineer  of  the  District. 


One  of  the  first  contract- 
ors   to    strike   the   one-mile- 
Tgrael  a-day  pace  for  railroad  con- 

-.    V,  siruction  in  Canada  is  dead. 

M.    Koss.  I  |„^    ,„.,„     ^^..(^    Israel     yi 

Ross  lU'  Winnipeg.  He 
was  one  of  the  pioneer 
railway  contractors  of  Western  Can.acla.  He 
came  to  Winnipeg  in  1S7!(  when  that  place 
was  the  oiitiiost  of  civilization  in  Western 
Canada.  His  hrst  railway  experience  was  .-ic- 
C|uired  in  the  Maritime  Provinces  on  the  In- 
tercolonial Ry.  He  then  went  west  and  for 
a  nnmber  of  years  w.is  connected  with  the 
Canadian  Pacific  s\steni.  lie  remained  with 
this  railwa.x  for  a  few  .\e,irs,  .-ind  then  en- 
tered into  a  p,-irtner-liip  with  Donald  tjrant, 
forming  what  was  to  be  one  of  the  greatest 
r.aihvay  contr.acting  firms  in  the  history  of 
Canada.  Ihe  contracts  this  firm  had  with  the 
Canadian  Pacilic  Ry.  were  many.  .\  big  part 
of  the  road  between  Winni])eg  and  the  Rocky 
^'lountains  was  biiilt  by  it.  The  Can.adi.'in 
Pacilic  north  shore  line  and  tln'  Great  North- 
ern line  from  Lethbridge,  .Mberta,  to  (ireat 
I'alls,  Mont.,  were  built  by  Ross  iV  (.iraut. 
The  Chicago  &  Northwestern  Ry.  hue  from 
Chicago  to  St.  Paul  was  also  double  tracked 
by  this  firm.  Early  in  the  nineties  .\Ir.  Ross 
withdr.-iw  from  r.iilway  contracting  .nid  set- 
tled down  in  Winnipeg,  lie  immedi.itely  be- 
came interested  in  local  Iniilding  work,  and 
man.\'  of  the  business  structures  now  adorn- 
ing the  business  streets  were  built  b\  hiiii. 
Later  on  he  severeil  .all  connection  with  con- 
struction work  and  became  interested  in  local 
fmancial  institutions  in  Winnipeg.  He  died 
Mav  2ti  .at  his  home  in  that  city,  aged  7ii  years. 


K.iilroail     contractors     in 
C.iii.ida  Iia\e  had  no  reason 
Canadian         (,,    eomiilaui     oxer     scarcity 
Railroad  of    work    this    seas.m.       The 

Construction,  ll'i'^'  ;-'■'-•:"  railway  svs- 
lems~the  Canadian  Pacihc, 
the  (jrand  Trunk  Pacific 
.and  the  Canadi.iu  Northern — li.ave  been  par 
ticnlarly  active  and  li.ive  let  contracts  this 
year  UiV  iii:iiiy  luindreds  of  miles  (.f  new  con  ■ 
strnction  work,  rii.it  the  iii.iny  contracts 
already  let  are  by  no  means  the  end  of  the 
present  season's  construction  plans  is  shown 
by  the  fact  that  tenders  are  now  bein,g  pub- 
licly asked  for  two  of  the  largest  contracts  of 
the  year.  One  of  these  contracts  calls  for  the 
construction  of  three  sections  fif  the  Canadian 
Northern  Ontario  Ry..  a  subsidiary  line  of  the 
Canadian  Northern.  The  si-ctions  on  which 
tenders   are    being   asked    are.-    from    Port    .\r- 
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tlnir  I"  a  point  on  the  boundary  line  between 
the  Districts  of  1  linnder  Bay  and  Algoma ; 
from  the  end  of  Section  1  to  Kapuskasing 
Lake;  aiul  from  Kapuskasing  Lake  to  Sell- 
wood  Junction.  Tenders  for  these  three  sec- 
tions .are  to  be  received  at  Toronto,  not  later 
than  July  1.  The  tenders  are  to  include  clean- 
ing, grubbing,  .grading,  liridges,  track  laying, 
etc.,  and  all  of  the  vv<u'k  is  to  be  completed 
Iiv  October  I,  lObV  The  other  contract  for 
which  tenders  .are  ikiw  being  ;isked  calls  for 
the  construction  of  a  IN-'i-mile  section  of  the 
Hudson  Bay  Ry..  from  Pass  Mission  to 
Thicket  Portage.  Iliis  railway  is  being  built 
under  the  auspices  of  the  Dominion  Govern- 
ment, and  the  tenders  will  be  receive.d  nnti! 
.\ii.gust  1  by  the  Department  of  Railways  and 
Canals  at  Ottawa.  renders  on  the  remaining 
sections  of  this  railway  will  probably  be  asked 
early  next  year.  In  addition  to  the  aliove.  sur- 
veys have  been  practically  completed  for  the 
construction  of  the  Halifax  &  Eastern  Ry. 
and  for  the  line  around  the  north  shore  of  the 
Bras  d'Or  Lake  in  Nova  .Scotia,  wdiich  will 
lie  an  extension  of  the  Intercolonitd  system. 
Tenders  for  these  works  are  to  be  asked  at 
once.  This  work  will  also  lie  done  under  the 
direction  of  the  l)e]iartineiit  of  Railways  and 
Canals. 


It     has     been     [iropbesied 

that   within  a   few  years  the 

Highway  expenditures    in    the     L^nit- 

Construction    ''^  ^t'"^":'  *'"'-  ""'  '-""-^i""--- 
_  Hon     and     UKiiiileiiance     ot 

Prospects.  ,.,,.^,|„  .,„,i  bridges  will 
amount  to  $1,0(1(1,000  per 
d.iy.  Siuiie  basis  for  this  prophecy  is  found 
Ml  the  fact  that  in  10(i4  the  expenditures  for 
Ihe  construction  and  m.iiutenance  of  roads 
and  bridges  totaled  $,S(l,(lil(l.(i(in.  while  for  1!IH 
the  expenditure  is  estimated  at  about  $140.- 
I II  i(  I.I  Kill.  The  greater  part  of  this  sum.  of 
course,  will  be  spent  for  the  ordin.iry  maiu- 
tenance  work,  inn  new  construction  work  this 
year  will  take  a  larger  expenditure  than  in 
any  pre\  ioiis  year.  In  one  state  alone,  nearly 
$17,(l(iu.(l(l(l  is  already  in  sight  for  the  construc- 
lioii  of  improved  Inghw.iys.  'This  state.  Texas. 
will  construct  its  improved  liighw.ays  on  the 
coiuily  system;  that  is  each  county  voles 
'bonds  lo  improve  the  highways  within  its 
limits.  On  J.iii.  1.  1011.  bond  money  to  the 
ainonnt  of  $:t.  14il.:i2:!  w:is  on  li.aiid  in  some 
20  counties  in  this  state  Bond  elections  were 
held  in  these  counties  in  the  l.itter  part  of 
lOlo  ,iiid  this  slim  rem.imed  iinex]iendeil  on 
Jan.  1.  .Since  J.aii.  1.  2:1  other  counties  b.ive 
voted  to  issue  or  h.ive  issued  bonds  to  the 
amount  of  $.'i.T2."i..'i(in.  Of  this  ainounl  the 
largest  singU'  bond  issue  was  voted  m  Libertv 
County.  This  county  voted  the  sum  of  $.'i2."i.- 
(KHi  to  build  its  ]iortioii  of  the  contimious  high- 
w.iy  from  Port  .Arthur  to  (ialveston,  via  Beau- 
iiioiit  .and  Houston.  In  nine  other  counties 
bond  issue  idectious  have  been  ordered  and 
will  be  held  during  this  month,  the  total 
amount  of  the  bond  issues  being  $l,4.'iii,UU0. 
In  IS  other  counties  organized  movements  are 
under  w.iy  for  eitiiig  on  bond  issues  for  high- 
way work.  The  total  amount  of  these  pro- 
liosed  issues  is  $.l.."i.^n.nn(l.  In  oilur  stales  the 
matter  of  building  couniy  systems  ol  im- 
])roved    roads    has    of    late    been    t.ikeii    up.      In 

.Xorth     t^arolin.i    over    $2.( .unn     is    .available 

friiin  county  bond  issues,  anil  the  legisl.atiire 
h.is  authorized  the  construction  of  42."i  miles 
of  road  from  the  coast  to  the  'Tennessee  line. 
In  X'lrginia  about  $2..'i(il».0(i(i  is  available^  from 
coiiiilv  bond  issues,  and  in  inan\  other  South- 
ern si.iUs  county  bond  issues  to  a  large 
amoiinl    have   lieen   authorized. 
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Alabama. 

Papers  have  been  lilcd  with  Secretary  of 
State  showing  that  the  Nashville  &  Decatur 
R.  R.,  which  is  controlled  bv  the  Louisville  & 
Nashville  R.  R.,  \V.  H.  Courtenay,  Chief 
Engineer,  Louisville,  Ky.,  will  extend  a 
branch  from  .Athens,  A\a..  to  a  connection 
with  the  Lcwisburg  &  Northern  R.  R.,  at  a 
point  on  the  Tenncssce-.Mabaina  state  line. 
about  eight  miles  east  of  Veto,  Ala. 

-Advices  from  Montgomery,  .Ala.,  state  that 
plans  have  materialized  to  such  an  extent  as  to 
make  it  practically  certain  that  the  Montgom- 
ery &  Chattanooga  R.  R.  will  be  constructed 
in  the  near  future.  This  read  will  run  from 
Montgomery  to  .Mexander  City,  a  distance  of 
fifty-six  miles  through  the  counties  of  Mont- 
gomery, Elmore  and  Coosa  and  will  traverse 
a  territory  of  8.:i0  square  miles  of  the  richest 
white  populated  area  in  the  State  of  Alabama. 
The  entire  line  is  said  to  have  been  located 
and  the  right  of  way  for  every  mile  from 
Montgomery  to  Alexander  City  secured.  The 
work  will  be  started  from  Montgomery  and 
the  line  of  road  built  out  by  Pickett  Springs, 
crossing  the  Coosa  River  at  Ware's  Ferry  and 
passing  the  town  of  Wetumpka  on  the  western 
side  of  the  river  and  not  touching  tlie  line  of 
the  Louisville  and  Nashville  at  that  point. 
From  Wetumpka  the  route  will  be  through 
that  part  of  Elmore  County,  into  and  through 
Coosa  County  and  on  into  Tallapoosa  County 
to  the  other  terminus  of  the  road,  .Alexander 
City. 

Alaska. 

The  Copper  River  &  Northwestern  Ry., 
E.  C.  Hawkins,  Chief  EJigineer,  Lowman 
Bldg.,  Seattle.  Wash.,  is  to  start  surveys  short- 
ly for  an  extension  to  the  White  River  coun- 
try in  .Alaska.  The  proposed  extension  will 
leave  the  main  Hue  at  Mile  191  and  will  be 
60  miles  long.  It  will  enter  a  mining  dis- 
trict that  is  being  developed  rapidly. 

Arizona. 

The  Atchison,  Topeka  &  Santa  Fe  system 
is  to  build  a  branch  line  from  Berry  station, 
si.x  miles  east  of  Kingman,  to  the  foot  of 
Stockton  Hill.  This  line  will  be  appro.xi- 
mately  eight  miles  in  length  and  w'ill  handle 
all  freight  to  that  point,  being  built  especially 
to  handle  the  ores  of  the  Needles  Mining  & 
Smelting  Co.  The  roadbed  grading  will  prob- 
ably be  done  by  S.  E.  Bright  of  San  Bernar- 
dino. 

Arkansas. 

Efforts  are  being  made  to  interest  the  St. 
Louis  Southwestern  Ry.  Co.  in  buying  the  Sa- 
line River  Lumber  Co..'s  railroad  and  extend- 
ing it  to  Warren.  The  road  now  runs  from 
Draughon  on  the  St.  Louis-Southwestern  or 
Cotton  Belt,  to  Glynn,  via  New  Edinburg. 

In  connection  with  the  Missouri  Pacific-Iron 
Mountain-Frisco  trackage  agreement,  giving 
the  Frisco  the  joint  use  of  the  Iron  Moun- 
tain's tracks  from  Memphis  to  Baton  Rouge, 
announcement  has  been  made  that  the  Mis- 
souri Pacific  will  construct  a  new  short  line 
of  41  miles  between  Memphis  and  Marianna, 
Ark.,  thus  making  a  link  in  a  direct  route  to 
the  gulf.  E.  F.  Mitchell,  St.  Louis,  Mo.,  is 
Chief  Engineer,  Missouri  Pacific. 

California. 

The  Bakersfield  &  Kern  Electric  Ry.  Co.  has 
been  incorporated  with  a  capital  Steele  of  $-2(iO,- 
000,  of  which  $.xO0O  has  been  subscribed.  The 
directors  arc  C.  R.  Eager.  S.  B.  Cushing, 
H.  A.  Blodgett,  F.  T.  Whorff  and  C.  N.  Beal. 

The  San  Joaquin  Delta  Ry.  Co..  incorpor- 
ated last  month  with  a  capital  stock  of  $."iOO.OOO. 
proposes  to  build  a  railroad  from  Stockton 
in  a  southwestern  direction  across  Robert's 
Island,  Victoria  Island,  the  Byron  tract  and 
into  Contra  Costa  county.  .A  branch  line  will 
be  constructed  from  Robert's  Island  to  Tracy 
to  connect  with  the  Southern  Pacific.  The  fol- 
lowing are  the  board  of  directors :     E.  W.  S. 


Woods,  L.  H.  Woods,  Frank  West  and  E.  L. 
Wilhoit  of  Stockton,  and  W.  P.  Plummer. 
I.  L.  Borden  and  Marcel  E.  Cerf  of  San 
Francisco. 

The  San  Joaquin  Light  &  Power  Co.,  Fres- 
no, Cal.,  has  applied  to  the  City  Council  of 
Bakersfield  for  a  franchise  to  extend  its 
.street  car  lines  on  Nor.th  Chester  to  the  city 
limits. 

Construction  work  has  been  started  on  the 
proposed  standard  gage  railroad  from  .Auburn, 
Placer  County,  Cal.,  to  Cool,  El  Dorado 
County,  and  about  1,000  men  are  reported 
on  the  work.  The  line  will  be  used  for  haul- 
ing the  products  of  the  large  quarry  and 
mines  along  the  route. 

Right  of  way  agents  of  the  Southern  Pacific 
Ry.  are  operating  successfully  in  securing  the 
necessary  land  for  the  construction  of  the 
branch  line  from  .Arbuckle  to  Hamilton  City, 
via  Colusa  and  Princeton,  Cal. 

The  Ventura  County  Ry.  Co.  has  filed  its 
articles  of  incorporation  in  the  office  of  the 
County  Clerk  at  Ventura.  The  capital  stock 
is  $.500,000  and  the  directors  named  are 
Robert  Oxnard,  Oxnard,  Cal.;  J.  D.  Barrv, 
J.  .A.  Driffill.  A.  M.  Duperu  and  R.  Beck.  It 
is  understood  that  this  new  company  has  been 
organized  to  extend  the  line  of  the  Bakers- 
field &  Ventura  R.  R.  of  the  .American  Sugar 
Beet   Co. 

Colorado. 

Business  men  of  Greeley  have  petitioned  the 
Union  Pacific  Ry..  asking  that  the  road  con- 
struct a  line  between  Gill  and  Cornish  on  the 
Crow  Creek  branch,  and  Fort  Morgan  or  some 
other  point  of  the  Julesburg  branch,  and  the 
operation  of  all  but  the  fastest  trains  be- 
tw^een  Chicago  and  Omaha  on  the  east  and 
Denver  on  the  west  through  Greeley. 

The  Commercial  Club  of  Evans,  Colo.,  is 
to  ask  the  Greeley  Street  Ry.  Co.,  Greeley,  to 
extend  its  lines  to  Evans. 

The  Red  Mountain  Scenic  Rv.  Co.  has  been 
organized  by  D.  H.  Rupp,  R.  D.  Weir  and 
T.  J.  Sanford,  all  of  Manitou,  Col.,  and  pro- 
poses the  construction  of  a  scenic  incline  rail- 
way at  Manitou.  It  will  run  from  Ruxton 
.Ave.  to  the  summit  of  Red  mountain,  a  dis- 
tance of  3,200  ft.,  and  will  cost  in  the  neigh- 
borhood of  $-50,000.  Construction  work  will 
be  started  in  .August  or  September  and  the 
line  w'ill  be  completed  in  time  to  begin  oper- 
ations at  the  opening  of  the  1912  tourist  sea- 
son. 

The  sum  of  $.350,000  is  reported  to  have  been 
raised  for  building  a  steam  railroad  from 
Hotchkiss  to  Crawford  and  Maher,  to  be 
known  as  the  Colorado  &  Red  Canon  Ry.  The 
same  company  also  contemplates  the  construc- 
tion of  a  steam  road  from  Cedar  Edge  to  a 
point  on  the  D.  &  R.  G.  near  Austin.  E.  B. 
Priest,  Delta,  Colo.,  is  interested. 

.Announcement  has  been  made  that  the  new 
owners  of  the  Denver.  Northwestern  &  Pacific 
Ry.  (Moffat  road)  will  at  once  issue  bonds  to 
complete  the  line  from  its  present  western 
terminal  in  Steamboat  Springs.  Colo.,  to  Salt 
Lake.  L.  D.  Blauvclt.  Denver.  Colo.,  is  Chief 
Engineer. 

Connecticut. 

The  New  York,  New  Haven  &  Hartford 
R.  R.,  Edw.  Gagel,  Chief  Engineer,  New 
Haven.  Conn.,  is  to  widen  its  old  Derby  Divi- 
sion through  New  Haven  for  an  additional 
track  through  the  city  and  for  a  consideralile 
distance  outside.  New  bridges  are  to  be  built 
over  the  deep  cut  through  which  it  runs  and 
an  additional  track  is  to  be  built  in  the  cut 
to  double  track  the  division  for  this  distance. 
The  cut  is  to  be  walled  with  concrete  after 
the  fashion  of  the  main  line  cut  through  the 
city  of  New  Haven.  L^pon  the  completion  of 
the  double  tracking  between  Derby  and  Haw- 
leyville  now  going  forward  and  of  the  large 
freight  yard  which  is  to  be  built  where  the 
canal  of  the  Birmingham  Water  Co.  has  been 
for  many  years,  this  division  is  to  become  an 


important    freight     line     for     through    traffic 
from  the  Hudson  River  and  west  of  there. 

Florida. 

The  Citrus  Southern  Ry.  Co.  is  seeking  the 
adoption  of  an  ordinance  by  the  Citv  Council 
of  Kissimmee,  Fla.,  providing  for  the  con- 
struction of  its  tracks  on  Main  St.,  Broadway, 
Stewart  .Ave.,  Brack,  'Vine  and  Parks  Sts. 

Georgia. 

®Cons.truction  work  is  now  under  way  on 
a  IT-mile  extension  of  the  Gulf  Line  Ry.  from 
Bridgeboro  to  Camilla,  Ga.  J.  T.  Lamb, 
Thomasville,  Ga.,  is  the  contractor.  H.  O. 
Breman,  Sylvester,  Ga.,  is  Chief  Engineer  of 
the  Gulf  Line  Ry.,  and  W.  T.  Haigrett,  Svl- 
vester,  is  General   Superintendent. 

The  State  Railroad  Commission  has  autho- 
rized the  Georgia  Railway  &  Electric  Co.,  At- 
lanta, Ga.,  to  extend  the  Buckhead  car  line  to 
the  Brookhaven  Country  Club,  a  distance  of 
about  three  miles.  It  is  estimated  that  the 
extension  will  cost  about  $40,000. 

The  promoters  of  the  proposed  .Atlanta, 
Griffin  &  Macon  Electric  Interurban  line  have 
been  over  the  route  in  company  with  repre- 
sentatives of  English  and  New  'York  capital- 
ists. W.  J.  Massee.  Macon,  Ga.,  President  of 
the  Central  Georgia  Power  Co.,  is  interested 
in  the  interurban  project. 

-An  announcement  is  reported  to  have  been 
made  by  the  officials  of  the  Macon,  Dublin  & 
Savannah  R.  R.,  to  the  effect  that  work  will 
be  started  the  latter  part  of  Julv  on  the  im- 
provement of  the  terminals  at  Macon,  Ga.  The 
cost  of  the  work  is  estimated  at  $250,000,  and 
will  include  among  other  items  the  construc- 
tion of  a  new  freight  depot.  J.  T.  Wright, 
Jr.,  Macon,  Ga.,  is  general  manager. 

Idaho. 

®Maney  Bros.  Co.,  Boise.  Idaho,  has  been 
awarded  the  contract  by  the  U.  S.  Reclamation 
Service  for  constructing  nine  miles  of  rail- 
road grade  from  Barberton,  Idaho,  to  Boise 
River  for  the  Boise  Irrigation  Project.  The 
contract  price  is  about  $27,910.  Itemized  bids 
on  this  work  were  given  in  our  issue  of 
May  17. 

Illinois. 

The  Central  Terminal  Ry.  Co.  has  been  in- 
corporated with  ,a  capital  stock  of  $2,000,000, 
and  proposes  to  construct  a  line  froin  Forest 
Park  to  Chicago.  The  principal  office  is  at 
Chicago.  The  incorporators  and  first  board 
of  directors  are  Donald  R.  McLennan,  Charles 
E.  Vroman,  Joseph  W.  Hiner,  Fayette  S. 
Munro,  John   C.  Vroman,  all  of  Chicago. 

Steps  are  being  taken  for  the  formation  of 
an  independent  transportation  company  to 
serve  the  residents  of  Berwyn,  Melrose  Park. 
River  Forest  and  several  other  towns  and  vil- 
lages near  Chicago.  It  is  stated  that  $.35,000 
has  been  subscribed  and  that  $200,000  more  is 
in  sight.  George  B.  Conierford,  Cicero,  111.,  is 
interested. 

The  Western  Indiana  R.  R.  has  accepted 
an  ordinance  of  the  City  Council  of  Chicago 
directing  it  to  elevate  its  tracks  between  111th 
and  120th  Sts.  on  the  Dolton  branch  of  its 
line.  The  Illinois  Central  likewise  has  agreed 
to  accept  an  ordinance  requiring  it  to  raise 
its  tracks  from  State  St.  to  Stony  Island 
.\vc.  in   .South   Chicago. 

The  Chicago  &  Northw-estern  Ry.  is  re- 
ported to  have  under  consideration  the  con- 
struction of  a  bridge  over  the  Mississippi 
River  north  of  East  St.  Louis.  111. 

The  Atchison.  Topeka  &  Santa  Fe  Ry.  is 
reported  to  have  appropriated  $12,000  to 
str.iighten  and  improve  the  condition  of  the 
road  between  Pekin  and  Streator,  111.  .A  large 
portion  of  the  money  will  be  required  to  im- 
prove the  curve  and  heavy  grade  at  the  old 
race  track  east   of   Pekin. 

Reports  from  Morris,  111.,  state  that  all 
right  of  way  between  Lisbon  and  Wedron, 
I-aSalle  County,  111.,  has  been  secured  for  the 


•J*  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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construction  of  the  proposed  line  llirough  Lis- 
bon,  a   few   miles  nortli  of   Morris. 

The  Cicero  &  Southwestern  Ry.  Co..  of  Ci- 
cero, has  been  incorporated  with  a  capital 
stock  of  $1,000,  and  proposes  to  construct  and 
operate  street  railroads.  The  incorporators 
are  Eniil  R.  Rosenthal,  Louis  Cohen  and  Au- 
gustus J.  C.  Timm. 

The  Cleveland,  Cincinnati.  Chicago  &  St. 
Louis  Ry.,  Geo.  P.  Smith.  Chief  Engineer,  Cin- 
cinnati. O..  is  to  construct  four  miles  of 
switch  track  leading  from  the  main  line  to 
Taylor  Springs.  This  trackage  will  be  used 
to  accommodate  the  Montgomery  County  Coal 
Co.,  and  the  Ainerican  Zinc.  Lead  &  Smelting 
Co.,  which  will  soon  be  actively  engaged  in 
erecting  a  large  plant  west  of  the  Taylor 
Springs  mine. 

The  Kankakee  &  Urbana  Traction  Co.  is 
reported  to  be  planning  to  have  construction 
work  started  in  the  next  few  weeks  on  the 
first  14  miles  of  its  projected  line.  The  com- 
pany proposes  to  build  14  miles  northward 
from  L'rbana  on  the  east  side  of  the  Illinois 
Central  tracks  this  season  with  Rantoul  as  a 
terminus.  When  the  line  is  extended  the  Illi- 
nois Central  tracks  will  be  crossed  at  Rantoul 
and  the  line  proceed  northward  to  Kankakee 
on  the  west  side  of  the  railroad.  At  a  recent 
meeting  of  the  directors  it  was  decided  to 
transfer  the  headquarters  of  the  comnany  to 
L  rbana.  William  Hickey.  Kankakee,  111.,  is  a 
director. 

Indiana. 

The  Winona  Interurban  Ry.  Co.,  Warsaw, 
Ind.,  has  made  a  proposition  tn  the  town  of 
Xappanee  to  run  cars  to  Xappanee,  if  that 
town  will  build  a  spur  to  Milford  Junction. 

The  St.  Louis  &  San  Francisco  Ry.,  accord- 
ing to  reports  from  St.  Louis,  Mo.,  is  plan- 
ning as  the  first  step  toward  merging  all  sub- 
sidiary lines,  the  absorption  of  the  Evansville 
&  Terre  Haute  b\  the  Chicago  &  Eastern 
Illinois  R.  R. 

The  Elgin,  Joliet  &  Eastern  Ry.,  A.  Montz- 
heimer.  Chief  Engineer.  Joliet,  plans  to  extend 
its  line  from  Porter,  east  of  Gary,  to  Michigan 
City. 

The  Indianapolis,  Nashville  &  Southern  Ry. 
Co.,  which  proposes  to  construct  an  electric 
railway  from  Indianapolis  to  West  Baden  and 
French  Lick,  has  filed  a  petition  with  the  Ma- 
rion county  commissioners  for  a  franchise  al- 
lowing the  company  to  construct  its  line  across 
certain  highways  in  the  county  wdiich  the  pro- 
posed line  will  intersect.  The  company  pro- 
poses to  build  a  line  through  Marion,  Morgan, 
Brown,  Monroe  and  Orange  counties  by  way 
of  Nashville  and  Bloomington.  The  right-of- 
way  through  Marion  county,  outside  the  city 
of  Indianapolis,  will  start  at  the  south  end  of 
Meridian  St..  and  run  parallel  to  the  Three- 
Notch  gravel  road  directly  south,  to  the  coimty 
line.  John  A.  Johnston  is  president,  and 
Thotnas  F.  Wakeland  is  secretary  of  the  com- 
pany. 

The  City  of  Vinccnnes  and  Vincennes 
Township  have  recently  voted  subsidies  to  the 
\"inccnnes.  Washington  &  Eastern  Traction 
Co.,  the  Vincennes  North  &  South  Traction 
Co..  and  the  Vincennes  Interstate  Traction 
Co. 

Iowa. 

The  Waterloo,  Cedar  Falls  &  Northern  Ry. 
(electric)  is  projecting  a  lii  mile  extension 
along  the  west  side  of  Cedar  River.  Sur- 
\eys  have  not  been  made  as  yet,  and  the  capi- 
tal for  construction  has  not  been  entirely  se- 
cured. It  is  possible,  however,  that  construc- 
tion contracts  will  be  let  in  the  next  60  days. 
L.  S.  Cass,  W'aterloo, ,  la.,  is  President :  T.  E. 
Rust,  Waterloo,   is   Chief   Engineer. 

The  Chicago,  Rock  Island  &  Pacific  Ry.,  J. 
R.  Berry,  Chief  Engineer,  Chicago,  111.,  is 
understood  to  be  planning  the  expenditure  of 
$200,000  for  the  improvement  of  its  yards  at 
Valley   Junction. 

Advices  from  Marshalltown,  la.,  state  that 
the  engineering  department  of  the  Iowa  Cen- 
tral R.  R.  is  planning  the  improvement  of  the 
company's  main  line  from  Eldora  to  Steam- 
boat Rock  by  which  several  curves  and  grades 
and  bad  highway  crossings  will  be  removed. 
The  revision  contemplates  the  abandonment  of 


the  present  right  of  way  for  a  distance  of 
about  two  nnles  north  of  Eldora  and  about 
the  same  disiance  south  of  Steamboat  Rock, 
.md  the  laying  of  new  steel  on  a  new  right  of 
way.  By  the  change,  aside  from  obliterating 
a  compound  curve  and  a  heavy  grade,  known 
as  Steamboat  hill,  the  Perkins  crossing  will  be 
done  away-  with  at  the  north  end  of  the  cut. 
R,  G.  Keney.  Minneapolis,  Minn.,  is  engineer. 

The  Chicago  &  Northwestern  Ry.  is  prepar- 
ing to  ask  the  City  Council  of  Sioux  City,  la., 
for  a  franchise  for  11  or  more  side  tracks 
throughout  the  lower  business  section  of  the 
city. 

Kansas. 

The  Kansas  City  Tcrnnnal  Ry.  Co.,  Kansas 
City.  Mo.,  has  asked  the  City  Commissioners 
of  Kansas  City,  Kan.,  for  the  right  to  buihl  a 
switch  track  across  5th  St.  in  the  Armourdale 
district  to  connect  with  its  railroad  yards  in 
that  section,  which  were  recently  purchased 
at  a  cost  of  $250,000.  The  Terminal  Co.  is 
planning  extensive  improvements  lor  that  sec- 
tion of  the  city. 

In  regard  to  the  construction  of  the  pro- 
posed line  of  the  Scott  City  Northern  Ry., 
reports  from  Russell  Springs,  Kan.,  state  that 
grading  is  progressing  nicely  across  the  town- 
site.  East  and  southward  the  grade  is  nearly 
finished  except  the  big  cut,  and  will  take 
about  20  days  to  finish  that.  The  bridge  gang 
is  busy  and  steel  is  being  laid  in  the  south  part 
of  the  county  at  the  rate  of  about  %  mile  per 
day. 

The  Chicago,  Rock  Island  &  Pacific  Ry.  is 
reported  to  be  considering  building  a  cutoff 
from  Wichita  to  .'Krlington.  The  latter  place 
is  about  ten  miles  southwest  of  Hutchinson  on 
the  Rock  Island,  and  it  is  about  00  miles  from 
Arlington  across  country  to  Wichita.  It  is 
also  reported  that  the  Rock  Island  is  consid- 
ering building  a  direct  line  from  Pratt  to  .-Vn- 
thony.  It  is  about  70  miles  across  country 
from  Pratt  to  .-Xnthony.  The  new  line,  also 
the  proposed  cutoff  from  Arlington  to  Wichita, 
would  run  in  a  southeasterly  direction. 

Surveys  have  been  started  from  Anthony. 
Kan.,  for  a  proposed  line  of  the  Kansas, 
Southwestern  &  Colorado  R.  R.  O.  T.  Reece. 
Wellington.  Kan.,  is  Engineer  in  charge  of 
surveys. 

Kentucky. 

A  conuuittee  has  lieen  appointed  by  the 
Board  of  Trade,  Louisville.  Ky..  to  interview 
the  officials  of  the  Kentucky  &  Indiana  Ter- 
minal R.  R.  Co.,  relative  to  the  approach  of 
the  new  structure  beginning  at  a  point  at  the 
foot  of  31st  St,  It  is  hoped  to  bring  about 
an  agreement  whereby  the  grade  crossings  at 
Market  and  Main  Sts.  and  Portland  Ave.  will 
be  eliminated. 

The  Louisville  &  Nashville  R.  R.  has  re- 
cently awarded  a  contract  for  double  tracking 
its  liiie  between  Covington,  Ky.,  and  Paris,  Ky. 

The  Edw.  B.  Garretson  Co.,  1210  Mercan- 
tile Library  Bldg.,  Cincinnati.  O.,  has  two 
steam  shovels  working  on  its  double  track 
contract  with  the  C.  &  O.  Ry.  Co.,  near  Brad- 
ford. Ky.  The  work  is  progressin.g  nicely, 
and  the  contract  will  be  completed  within  the 
time  specified. 

Louisiana. 

®M.  L.  Linnan,  Baton  Rouge,  La.,  has  been 
awarded  the  contract  for  the  grading  of  the 
7-mile  extension  of  the  Frisco  road  from 
Lakeland  up  the  False  River  to  the  Mix  place. 
This  extension  will  make  the  False  River 
branch  14  miles  in  length,  and  turn  it  into  one 
of  the  important  feeders  for  the  Frisco. 
The  road,  when  completed,  will  run  from 
ErwinviUe  to  the  Mix  place,  in  Pointe  Toupee 
Parish. 

The  Globe  Lumber  Co..  Ltd.,  has  completed 
surveys  for  a  10-mile  logging  road,  and  will 
let  construction  contracts  in  the  near  future. 
A.  C.  Chaddick,  Yellow  Pine,  La.,  is  Chief 
Engineer.  Contract  will  be  let  by  J.  W.  Mar- 
tin. General  Manager,  Yellow   Pine,  La. 

Leo  A.  Marrero,  New  Orleans.  La.,  has  se- 
cured the  franchise  for  an  electric  street  rail- 
way line  between  Gretna  and  Waggaman.  It  is 
planned  to  organize  a  company  to  build  and 
operate  the  line. 


Deeds  have  been  recorded  at  Lake  Charles 
conveying  to  the  Jennings  Construction  Co. 
the  rights  of  way  for  the  Lake  .'\rthur.  Jen- 
nings &  Northern  R.  R.  from  Lake  Arthur  to 
Elton.  The  papers  show  that  most  of  the 
right  of  way  was  bought  outright.  It  is  un- 
derstood that  the  filing  of  these  papers  is 
preliminary  to  the  sale  of  the  railroad,  on 
which  nearly  all  the  grading  has  been  com- 
pleted, either  to  the  Colorado  Southern  or  to 
the   Louisiana  Western. 

Maryland. 

The  Baltimore  &■  Virginia  R.  R.  Co.,  which 
proposes  the  construction  of  an  electric  line 
to  Drum  Point,  is  reported  to  lie  planning  to 
have  construction  work  started  this  month.  It 
IS  estimated  that  the  cost  of  the  new  line  will 
be  approximately  $I,nOO.OOO.  This  includes 
laying  rails  and  building  trestles  and  the  over- 
head work  and  the  cost  of  equipment  and  con- 
struction of  two  "booster"  stations  which  will 
be  necessary  for  the  transmission  line  which 
will  carry  the  current.  The  company  plans  to 
secure  its  power  from  the  Washington,  Balti- 
more &  Annapolis  Electric  R.  R.  Co.'s  Wash- 
ington plant.  Littleton  M.  Sturgis.  Baltimore, 
Md..  is  President  of  the  Baltimore  &  \'ir- 
ginia  R.   R. 

Michigan. 

Engineers  supposed  to  be  in  the  employ  of 
the  Saginaw  &  Flint  Ry.  (electric),  Saginaw, 
have  been  running  surveys  from  the  Saginaw 
&  Flint  terminal  in  Saginaw  to  a  point  a  few 
miles  south  of  Bay  City. 

The  Stearns  Light  &  Power  Co.,  of  Luding- 
ton,  has  taken  over  the  property  of  the  Inter- 
urban Electric  Light  &  Power  Co.,  which  in- 
cludes high  transmission  lines  from  Hamlin. 
Mason  county,  to  Hart,  Oceana  county,  and  all 
other  equipment  except  the  power  plant  at 
Hamlin  lake.  It  is  believed  that  the  Stearns 
Co.  plans  to  operate  an  electric  line  in  Lud- 
ington. 

Work  will  soon  be  completed  on  the  ex- 
tension of  the  Manistique  S:  Lake  Superior 
R.  R.  from  Shingleton  to  Evelyn  on  the  East 
branch  of  the  Munising  railway  which  was 
begun  last  Fall.  G.  K.  Lowell,  E3etroit.  Mich., 
is  vice-president  and  general  manager  of  the 
ciimpany. 

The  City  of  Kalamazoo,  Mich.,  as  noted  pre- 
viously in  these  columns,  has  taken  the  ini- 
tial steps  looking  to  the  elevation  of  railroad 
tracks.  A  committee  consisting  of  five  citi- 
zens has  been  appointed,  wdiose  duty  it  is  to 
get  in  touch  with  the  track  elevation  situation 
generally,  and  with  the  officials  of  the  vari- 
ous railroads  interested,  to  deteririine  what  it 
is  necessary  to  do  in  the  matter.  The  commit- 
tee has  visited  Joliet.  where  much  work  of  this 
kind  has  been  done.  It  has  also  had  a  con- 
ference with  one  or  two  of  the  engineering 
departments  of  the  railroads  and  it  has  a  date 
fixed,  viz.,  June  7,  at  which  time  if  is  expected 
the  engineering  departments  of  all  the  rail- 
roads entering  the  city  will  be  present,  and  it 
is  proposed  that  this  conference  shall  deter- 
nfine.  if  possible,  the  position  which  the  roads 
will  take  in  the  matter  and  to  see  whether 
within  a  reasonable  length  of  time  a  start  can 
be  made  in  this  direction  in  a  friendly  and  co- 
operative way  or  whether  in  order  to  obtain 
this  much  desired  object  it  will  be  necessary 
to  go  to  the  courts.  The  conferences  so  far 
held  indicate  that  the  railroads  are  willing 
and  anxious  to  elevate  their  tracks,  and  that 
it  is  more  a  lack  of  funds  than  a  disposition  to 
resist,  which,  is  likely  to  dela\  the  matter. 
J.  J.  Knight,  Kalamazoo,  is  a  member  of  the 
committee. 

Minnesota. 

®01e  Erickson.  Clocpiet.  Miim..  has  been 
awarded  a  contract  by  the  Great  Northern  Ry. 
for  building  a  line  to  the  Pl,-itle  Mine  about  % 
mile  from    Nashwauk. 

®The  ,\tlas  Engineering  &  Construction  Co., 
Minneapolis,  Minn.,  has  been  awarded  the 
contract  for  constructing  the  15-mile  line  of 
the  Minncaiiolis  Northern  .Suburban  Ry.  Co., 
of  which  W.  J.  Whitcomb,  Minneapolis,  is 
President.  The  line  will  be  operated  with  gas- 
oline motor  cars. 

The   Interurban   Construction   Co.  of  Hast- 


•i-  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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ings,  Minn.,  recently  incorporated,  as  men- 
tioned in  our  last  issue,  has  elected  the  lollou- 
nig  officers:  A.  T.  Stebbins,  Rochester,  .Minn, 
president:  Edwin  Fcldhauscr,  St,  Paul,  vice 
pre.^iident :  John  Henon,  Hastings,  secretary 
and  treasurer;  F.  B.  Seager  of  Cannon 
1-alls.  Otto  Ackerman  and  Senator  Albert 
Scheller  of  Hastings,  are  directors.  The 
company  proposes  to  Iniild  an  internrban  line 
from  St.  Paul  to  Rochester,  a  distance  of 
about  To  miles.  It  is  planned  to  build  the 
line   to   Hastings   this   year. 

-A  project  is  under  consideration  for  the 
construction  of  an  electric  railway  from  Brain- 
erd  to  Crosby,  Cuyuna,  Deerwood,  Ironton, 
Ironhnb  and  Barrows,  thus  connecting  all  the 
towns  of  the  Cuyuna  iron  range.  Max  Toltz, 
of  the  Toltz  Engineering  Co.,  St.  Paul.  Minn.! 
was  recently  over  the  ground,  investigating 
the  feasibility  of  the  project. 

The  Great  Northern  Ry.  Co.  has  executed 
a  first  and  refunding  mortgage,  securing  a 
total  authorized  issue  of  $000,000,000  bonds. 
The  size  of  the  mortgage  is  explained  bv  the 
fact  that  the  outstanding  obligations  of  the 
company,  which  are  to  be  refunded,  aniniint, 
appro.ximately  to  $380,000,000.  Included,  how- 
ever, in  the  figures  last  named  is  the  direct 
and  contingent  obligation  of  the  company  on 
the  Burlington  joint  4s.  maturing  in  U)21  and 
aggregating  $222,-100,000.  Covering  a  future 
of  .jO  years,  approximately  $270,000,0110  in 
bonds,  therefore,  will  be  availaljle  for  general 
corporate  purposes,  double  tracking  and  addi- 
tional mileage. 

Recently  a  party  of  railroad  builders  went 
over  tlie  new  line  of  the  Canadian  Northern 
between  Duluth  and  Virginia.  In  the  partv 
were:  Timothv  Folev  of  the  firm  of  Folev, 
Welsh  &  Stewart  of  St.  Paul  and  P.  F.  Mc- 
Carthy, T.  F.  \\'alsh  and  F.  Davis  of  Daven- 
port, Iowa,  of  the  Walsh-Hogan  Construction 
Co.,  and  the  McGrath  Construction  Co. ;  H.  T. 
Hazen.  chief  engineer  of  the  Duluth,  Winnipeg 
S:  Pacific  and  Frank  Anderson,  superintendent 
for  Foley,  Welsh  &  Stewart.  The  Walsh-Ho- 
gan and  the  McGrath  companies  are  sub-con- 
tractors  from   Foley,   Welsh  &  Stewart. 

Duluth  and  the  Ranges. 

liV    I'ETEk    E.    ,ME.\GHER. 

®Owen  McDonnell,  brother  of  Patrick  Mc- 
Donnell, who  is  in  charge  of  sewer  contracts 
for  this  firm,  was  a  caller  and  stated  that 
their  work  was  progressing  very  nicelv.  .\lso 
stated  that  they  were  awarded  a  paving  con- 
tract amounting  to  $.J8,000  by  the  city  of  Du- 
luth, and  would  start  on  the  same  immediately. 

®P.  G.  Pastoret  and  W.  F.  Lawrence  of  the 
Pastoret-Lawrence  Co.  were  callers  at  this 
office  and  stated  that  thev  were  recentlv 
awarded  a  $2-5,000  sewer  job' at  Gilbert,  and  "a 
$]y.O(lii  sewer  job  at  Mankato,  Minn.,  and 
that  they  were  going  to  start  on  the  same 
immediately. 

©Zenith  Dredge  Co.  of  Duluth  was  recently 
awarded  a  small  contract  amounting  to  about 
$0,000  by  the  United  States  Government,  and 
will   start   on  the  same  at  once. 

C.  J.  A.  Morris  of  Morris  &  Shepard,  Gen- 
eral Contractors.  St.  Paul,  Minn.,  was  a  caller 
in  the  city  recently.  He  stated  at  the  present 
time  they  were  not  doing  very  much  work, 
but  he  thought  that  there  would  be  some  work 
coming  up  in  the  very  near  future. 

©Mitchell  &  McGary.  members  of  a  new 
construction  company  formed  here  recently, 
were  callers,  and  announced  that  they  had 
been  awarded  their  first  contract  by  the  Duluth 
&  Iron  Range  Ry.  Co..  amounting  to  about 
$lo,000,  and  consisting  of  bridge  work.  They 
have  already  started  on  this  work,  and  will 
rush  same  to  completion  as  rapidlv  as  pos- 
sible. 

®E.  .-\.  Dahl,  General  Contractor,  was  a 
caller  at  this  office  a  few  days  ago  and  stated 
that  he  had  been  awarded  several  contracts, 
and  had  already  started  on  the  same. 

Raymond  Wales,  who  is  the  engineer  in 
charge  of  the  large  Pittsburg  Colli  Dock, 
which  was  recently  completed  at  Duluth,  was 
a  caller  at  this  office,  and  stated  that  they  were 
all  ready  to  lay  track  on  this  dock,  amount- 
ing to  about  three  miles  of  80-lb.  rail. 


We  wish  to  thank  l'atri;irche  &  Hell,  manu- 
facturers of  drill  and  tool  steel,  of  New  York 
City,  for  the  very  nice  paper  weight  that  they 
sent  to  this  office.  It  is  very  neat  and  not 
only  ornamental  but  useful. 

The  labor  situation  at  Duluth  and  vicinity 
has  improved  somewhat  in  the  last  few  weeks. 
The  surplus  of  labor  that  we  had  some  time 
ago  is  rapidly  disappearing,  and  men  are  get- 
ting scarcer.  .\s  yet,  the  wages  have  not  been 
increased,  and  I  do  not  believe  that  they  will 
for  some  time,  but  there  is  all  kinds  of  work 
of  various  kinds  for  every  laborer  that  is 
waiting   to   accept    it. 

(ireer  Thompson,  General  Superintendent 
for  the  Drake  iS:  .Stratton  Co.  interests  in  this 
territory,  returned  from  Florida,  where  he 
has  been  spending  the  winter  with  his  family. 
Mr.  Thompson  reports  spending  a  very  de- 
lightful vacation,  and  stated  that  the  trip  did 
him  a  great  deal  of  good,  but  that  he  was 
glad    to    get   back   home. 

Pat  Walsh  of  the  Walsh  Construction  Co., 
Davenport,  la.,  accompanied  by  some  of  the 
members  of  his  firm,  H.  T.  Hazen,  Chief  En- 
gineer fen-  the  Duluth,  Winnipeg  &  Pacific  Ry. 
Co.,  and  Frederick  .\nderson,  General  Superin- 
tendent for  Foley,  Welch  &  Stewart,  made  a 
trip  of  inspection  of  the  track  laying  and  bal- 
lasting that  the  Walsh  Construction  Co.  is  do- 
ing on  the  Duluth,  Winnipeg  &  Pacific  Rail- 
way. This  work  is  being  rushed  to  comple- 
tion as  fast  as  possible,  and  contractors  feel 
certain   that  same  will  be  completed  on  time. 

Mississippi. 

Preliminary  steps  are  being  taken  by  several 
citizens  of  Gulfport,  Miss.,  toward  the  organi- 
zation of  a  company  to  construct  a  railroad 
from  Gulfport  west  through  the  pine  timber 
section  and  on  to  Covington,  La.  It  is  the 
plan  of  the  promoters  to  connect  with  the 
Baton  Rouge,  Hammond  &  Eastern  at  Baton 
Rouge,  La.  W.  G.  Evans  and  T.  M.  Evans  of 
Gulfport,    Miss.,    are    interested. 

Mass  meeting  has  been  held  at  Natchez  un- 
der the  auspices  of  the  Chamber  of  Commerce 
to  urge  an  election  for  the  issuance  of  $.jO,000 
of  municipal  bonds  to  bring  the  Louisiana  & 
.\rkansas  R.  R.  from  Jena,  La.,  to  Natchez, 
and  the  Southern  Railway  &  Navigation  Co. 
to  complete  its  line  from  Jeffries,  Concordia 
Parish,  La.,  to  Natchez.  The  last  named  road 
is  projected  to  build  to  Alexandria,  La. 

Missouri. 

The  North  Missouri  Central  Ry.  Co.,  or- 
ganized two  years  ago,  is  reported  to  have  se- 
cured the  necessary  capital  in  Europe  for  the 
construction  of  its  line.  This  electric  line  is 
to  extend  from  Jeft'erson  City  to  Mexico,  via 
Columbia,  02  miles,  with  a  branch  from  Co- 
lumbia to  Moberly.  The  country  through 
which  the  line  will  travel  is  said  to  be  almost 
as  level  as  a  prairie,  and  little  grading  will  \>e 
necessary.  The  ultimate  purpose  of  the  build- 
ers is  to  build  north  and  east  from  Mexico 
to  Hannibal  and  north  and  west  from  Mo- 
berly to  the  north  line  of  Missouri.  M.  M. 
Stephens,  East  St.  Louis,  III.,  is  President. 

The  following  announcement  has  been  giv- 
en out  regarding  the  organization  of  the  ope- 
rating department  of  the  Missouri  Pacific 
lines :  The  genera]  manager  shall  have  charge 
of  transportation  and  the  maintenance  of  way 
and  equipment.  The  chief  engineer  shall  have 
charge  of  construction  and  maintenance  of 
way,  reporting  to  the  first  vice  president  on 
construction  and  to  the  general  manager  on 
maintenance.  He  will  assume  the  duties  of 
the  engineer  of  construction  and  of  the  chief 
engineer,  maintenance  of  way.  He  will  handle 
items  of  improvement  and  maintenance,  ex- 
ceeding the  capacity  of  the  superintendents' 
forces  and  equipment.  He  will  instruct  re- 
garding standards  and  methods  of  construc- 
tion and  maintenance.  The  superinten- 
dent of  machinery  shall  have  charge  of  the 
construction  and  maintenance  of  locomotives, 
cars  and  machinery,  and  the  direct  supervision 
of  the  shops  and  yards  for  general  re- 
pairs of  importance  requiring  a  shop  superin- 
tendent. He  will  instruct  regarding  stand- 
ards of  construction  and  maintenance.  The 
general    superintendents   shall   have  charge   of 


the  divisions  in  their  districts  and  shall  be 
assisted  bv  an  engineer  of  maintenance  and 
an  assistant  superintendent  of  machinery.  The 
superintendents  shall  have  charge  of  the  trans- 
portation and  maintenance  of  their  divisions 
and  shall  have  supervision  over  the  train- 
masters, chief  dispatchers,  master  mechanic; 
and  the  division  engineer  in  charge  of  the 
roadmasters,  supervisors  and  assistant  engi- 
neers. 

The  Missouri  Pacific  R.  R.  has  bought  -50,- 
llOn  tons  new  rails.  Some  of  these  will  be 
used  in  the  line  south  of  Pleasant  Hill.  Mo., 
and   in  Kansas. 

Kansas  City,  Mo.,  and  Vicinity. 

(REGUL.\R    CORRESPONDEXCE.) 

T.  Kanihan  of  Kansas  City,  Kan.,  has  se- 
cured a  lease  on  an  e.xtensive  quarry  proposi- 
tion on  the  outskirts  of  that  city.  The  writer 
was  shown  over  the  work  last  week.  Mr. 
Kanihan  is  to  be  congratulated  over  the  splen- 
did prospects.  The  quarry  itself  is  of  a  high 
grade  limestone  and  the  rock  lies  so  near 
the  surface  that  no  stripping  will  be  required. 
.■\  new  crusher  was  purchased  with  which  to 
do  the  work. 

Mr.  Graham  Stearns  of  Dallas,  Tex.,  was 
a  Kansas  City  visitor  last  week.  Mr.  Stearns 
is  one  of  the  best  known  agents  among  the 
contractors  in  the  west.  He  has  represented 
the  Western  Wheeled  Scraper  Co.  for  almost 
twenty  years.  Mr.  Stearns  does  not  look  for 
any  great  amount  of  railroad  building  in  his 
state  this  year. 

The  firm  of  Randle  &  Hood  of  Independ- 
ence, Mo.,  has  just  been  organized  to  do  an 
e.xtensive  job  of  road  work  near  Lexington, 
Mo.  While  neither  member  of  the  firm  would 
say  that  they  expected  to  embark  permanently 
in  the  grading  business,  yet  the  fact  that  a 
new  grader  and  a  number  of  wagons  were 
purchased  by  them  W'ould  indicate  their  inten- 
tion to  join  the  ranks  of  earth  and  rock  mov- 
ers. 

Amos  &  Dean  are  moving  a  large  outfit  on 
the  C,  R.  1.  &  P.  work  near-  Chariton.  Iowa. 
Mr.  Amos  says  they  have  a  very  fine  piece 
of  team  w"ork,  enough  to  keep  them  busy  for 
some  time  to  come. 

.\  very  unfortunate  accident  occurred  to  the 
Lund  Construction  Co.  several  days  ago.  A 
new  Bucyrus  70C  shovel  was  being  delivered 
over  the  lines  of  the  Kansas  City  Southern 
road.  Through  some  cause  or  other  the 
shovel  left  the  track  and  rolled  into  the  ditch. 
The  wreck  was  about  as  complete  as  anything 
could  be  and  the  repair  of  the  shovel  will  be 
an  expensive  and  long  job.  Mr.  Lund  lost  no 
time,  however,  in  duplicating  his  order  for 
another  shovel  and  probably  by  the  time  this 
is  printed  it  will  be  digging  on  the  Kansas 
City  .Southern  work  near  Joplin,  Mo. 

The  JNIissouri  Pacific  R.  R.  is  reported  on 
excellent  authority  as  having  placed  an  order 
for  60,000  tons  of  rail.  A  large  quantity  of 
this  will,  of  course,  be  used  in  rehabilitating 
their  old  lines  in  various  sections  of  the  coun- 
try, but  it  is  persistently  reported  that  some 
will  be  vised  on  an  altogether  new  project. 
It  is  thought  that  one  of  the  first  improve- 
ments to  be  made  will  be  the  double  tracking 
of  the  line  from  Kansas  City  to  St.  Louis. 
Grades  will  also  be  reduced  along  the  line,  it 
is    said. 

Mr.  G.  E.  Dutcher  has  taken  work  on  the 
Kansas  levee.  It  looks  as  though  Mr. 
Dutcher  has  a  nice  contract  and  should  make 
a  nice  profit  on  the  w-ork.     Xo  doubt  he  w-ill. 

.\nnouncement  has  been  received  that  Mr. 
Joseph  McGerr.  the  well  known  labor  agent 
of  Kansas  Citv  has  removed  his  headquarters 
from  it02  to  913  Union  Ave.  Mr.  McGerr  has 
much  more  desirable  quarters  now  than  here- 
tofore. 

Considerable  interest  is  manifested  here 
over  the  Union  Pacific  letting  contracts  at 
Omaha.  Bids  have  been  received  for  the 
work  but  the  successful  bidder  has  not  been 
announced  ast  yet.  The  work  will  be  from 
Gallaway  to  Gaudy,  Nebraska,  about  M  miles. 
It  is  said  to  be  almost,  if  not  entirely,  a  team 
proposition,   involving   about   1.000,000  yds. 


•I"  indicates  work  now  open  for  bids.      ®  indicates  a  contract  let  recently. 
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Montana. 

Tlie  Billings  Tractiuii  Co.,  Billings,  which 
proposes  the  construction  of  a  street  railway 
at  Billings,  has  made  surveys  of  the  principal 
business  streets,  and  is  understood  to  be  plan- 
ning an  early  commencement  of  construction 
work.     John  A.   Connolly   is  the  promoter. 

The  Chicago,  Milwaukee  &  Puget  Sound 
Ry.  has  applied  to  the  State  Land  Board  for 
rights  of  way  across  state  lands  lying  along 
McDonald  Creek,  east  of  Grass  range  in  the 
eastern  central  part  of  Fergus  County.  This 
right  of  way  is  desired  for  the  Lewiston  Line 
and  it  now  looks  as  though  this  would  be  Iniilt 
from  Melstone  north  along  the  Musselshell  to 
Wcede.  then  west  along  McDonald  Creek 
into  Lewiston.  and  from  that  point  to  Great 
Falls. 

Nebraska. 

PreUminary  survexs  are  being  made  for 
the  proposed  railroad  fr(.ini  Tekamah,  Xeb., 
to  Decatur.  E.  A.  Tennis.  Garden  City,  Kan., 
is   interested   in   the   project. 

The  Omaha,  Lincoln  &  Beatrice  Ry.  Co., 
14IHI  O  St.,  Lincoln,  Neb.,  now  operating  a 
line  from  Lincoln  to  Bethany,  is  reported  to 
be  making  financial  arrangements  to  com- 
plete its  line  to  Omaha,  as  originally  pro- 
jected. 

New  Jersey. 

The  Board  of  Trade  of  Dunnellen,  N.  J., 
is  advocating  the  building  of  an  extension  of 
the  trolley  from  that  place  to  Aletuchen,  where 
it  would  connect  with  the  line  to  New  Bruns- 
wick, also  to  Staten  Island.  The  line  pro- 
posed would  run  to  Newmarket,  along  the  lake 
to  South  Plainlield  and  through  private  prop- 
erty to  Metuchen,  wher?"it  would  connect  with 
the  lines  running  to  Perth  .\mboy  and  New 
Brunswick. 

New  York. 

The  board  of  councilmen  of  Buffalo  has 
ratified  the  agreement  with  the  International 
Traction  Railways.  Buffalo,  providing  for  a 
:^(l-year  franchise  which  will  permit  the  com- 
pany to  operate  its  cars  in  Abbott  road  be- 
tween  Cazenovia   St.   and   the  city  line. 

The  Board  of  Trustees  of  White  Plains  has 
granted  a  franchise  to  the  Hudson  River  & 
Eastern  Traction  Co.,  Ossining,  N.  Y.,  and  it 
is  understood  that  the  company  plans  to  start 
work  shortly  on  its  new  branch  line  from  the 
terminal  of  the  New  York.  Westchester  & 
Bo.ston  R.  R.  at  White  Plains  to  Ossining. 

The  Delaware,  Lackawanna  &  Western  Ry. 
is  considering  purchasing  about  IV2  acres  of 
land  near  the  city  limits  on  the  south  side  of 
Binghamton,  for  use  in  straightening  its 
tracks  at  that  point. 

The  Syracuse,  Watertnwn  iS:  St.  Lawrence 
River  R.  R.  Co.,  a  subsidiary  companv  con- 
trolled by  the  Beebe  interests,  of  Svracuse, 
has  applied  to  the  State  Pul)lic  Service  Com- 
mission for  a  certificate  of  convenience  and 
necessity  and  for  authorit\-  to  exercise  fran- 
chises granted  to  it.  It  is  proposed  to  build 
a  railroad  from  a  connection  with  the  Syra- 
cuse &  South  Bay  Electric  R.  R.  to  the  vil- 
lage of  Brewerton,  a  distance  of  iWs  miles. 
The  authorised  capital  stock  of  the  company 
is  $l._'.jii,i.Hio  and  the  estimated  cost  of  the 
road  now  to  be  built  is  J.liiii.iiiio  C  D  Beebe 
«Mi  O.  C.  S.  B.  Bank  Bldg..  Syracuse.  N.  Y.! 
is    interested. 

We  are  advised  that  there  is  no  truth  in  tlie 
rumor  that  the  Lehigh  \alley  R.  R.  is  plan- 
ning an  extension  from  the  present  terminus 
of  its   road  at   Fair  Ha\en   to  C)swego. 

The  State  Public  Service  Commission  has 
granted  permission  to  Leslie  Sutherland,  St. 
Andrews  PI.,  Yonkers,  receiver  of  the  Yonk- 
ers  R.  R.  Co.  (electric)  to  exercise  fran- 
chises granted  by  the  city  of  Yonkers.  The 
company  has  been  authorized  to  issue  $!l|.Oiiil 
in  receiver's  certificates  for  the  construction 
of   the   proposed  lines. 

Property  owners  at  East  Syracuse  have 
voted  in  favor  of  the  granting  of  a  fran- 
chise to  the  Syracuse  Rapid  Transit  Ry.  Co., 
Syracuse,  to  double  track  its  line  through  East 
Manlius  St..  at  East  Syracuse.  It  is  believed 
that     the     company      after     liiying     the     new 


tracks   through   ilu-    village   intends   to   double 
track  the  line  all   the  way  to  Syracuse. 

The  New  York  Central  &  Hudson  River 
R.  R.  has  submitted  plans  to  contractors  for 
the  superstructure  work  for  its  new  station  at 
Rochester.  It  is  understood  that  bids  will  be 
opened  at  New  York  on  June  L'l.  The  sta- 
tion   will   cost    about    Jiiilo, 011(1. 

North  Carolina. 

The  Raleigh  it  Southport  Ry.  will  build  a 
■-'o-mile  branch  from  Lillington  to  Sanford, 
N.  C.  The  work  will  be  done  by  the  com- 
pany's force>.  J.  A.  Mills.  Raleigh,  N.  C,  is 
President. 

It  is  stated  that  Jll.uno.iioi)  of  French  capi- 
tal has  been  secured  to  finance  the  projected 
line  of  the  South  .Atlantic  Transcontineiilal 
R.  R.  This  company  proposes  a  line  to  run 
from  the  Tennessee  coal  fields  through  Knox- 
ville,  Waynesville,  .-Vsheville  and  Rutherford- 
ton  to  Southport  and  other  connections.  A 
hearing  was  held  recently  at  Raleigh  relative 
to  the  questi.m  of  securing  convicts  for  the 
construction  of  the  road  in  North  Carolina. 
C.  J.  L.   Lantry,   Chicago.  111.,   is   interested. 

Plans  are  under  way  for  a  hydro-electric 
development  on  the  Roanoke  River  by  the 
Virginia  &  Carolina  Power  Co..  which  will 
develop  2o,0U0  HP.  This  power  will  be  trans- 
mitted to  Petersburg  and  Norfolk,  and  will 
also  be  used  to  operate  the  southernmost  link 
in  the  Gould  electric  railway  system  from 
Norfolk  to  Baltimore,  by  way  of  Richmond 
and  Washington.  The  development  is  one  of 
the  projects  arising  from  the  merger  of  the 
Norfolk  &  Portsmouth  Traction  Co.  with  the 
Virginia  Railw'ay  &  Power  Co.  of  Richmond, 
following  the  acrjuisition  by  Frank  Gould  of 
the  controlling  interest  in  the  local  enterprise. 
It  is  stated  that  William  C.  Whitner.  presi- 
dent of  the  Virginia  &  Carolina  Power  Co.. 
is  preparing  to  open  offices  at  Weldon  and  to 
begin    active    operation. 

A  meetin.g  was  recently  held  at  Henderson 
by  representatives  of  the  Chambers  of  Com- 
merce from  Greensboro  and  O.xford  in  re.gard 
to  the  construction  of  the  proposed  railroad 
from  Greensboro  to  Henderson  connecting 
with  the  Norfolk  &  Western  at  Roxboro,  the 
Southern  at  Oxford  and  the  Seaboard  Air 
Line  at  Henderson,  covering  100  miles  of 
North  Carolina.  From  Henderson  it  is  pro- 
posed to  extend  the  road  through  Franklin- 
ton  and  into  Nash  county  and  there  tap  the 
Atlantic  Coast  Line.  This  move  will  add  'lO 
miles  to  the  len.gth  of  the  road  and  will  con- 
nect four  big  systems  within  the  State.  It  is 
announced  that  the  survey  of  the  road  from 
Greensboro  to  Henderson  will  be  st.arted  at 
once. 

North  Dakota. 

The  Grand  Forks  Street  Ry.  Co.,  Grand 
Forks,  N.  Dak.,  has  completed  surveys  and 
has  secured  the  capital  for  the  construction  of 
a  I-mile  extension  to  East  Grand  Forks.  Minn. 
The  w'ork  will  be  ilone  by  force  account  under 
the  direction  of  the  Manager  of  the  company. 
This  extensi.iii  will  give  the  street  railway 
company  about  eight  miles  of  track.  R.  P.. 
Griffith.  Grand  Forks.  N.   D.ak..  is   I'resident. 

Ohio. 

The  Dayton  Strin  R\.  ('.,..  W.  1..  Smith. 
General  Manager.  Dayton,  is  considering 
liuilding  an  extensinii  from  the  loop  on  Salem 
.A\e.  to  Fairview  church,  .'ibout  I  Mi  miles 
north   of   the  cilx    in    Harrison   township. 

Stockholders  of  the  C'oluinlnis  liy.  Co.,  Co- 
lumbus, will  hold  ,1  special  meeting  on  June 
■28  to  authorize  an  increase  of  $:!.00i),000  in 
the  capital  stock,  half  common  and  half  jirc- 
ferred.  to  reimburse  the  Columbus  Ky.  &• 
Light  Co.  fur  cNpenditures  for  impro\  emenis 
and  betterments  "ii  the  railw;i\  company 
property. 

Executive  Committee  of  the  I'.oard  of  Di- 
rectors of  the  I  locking  \'alley  Ky.  has  author- 
ized M.  .S.  Connors,  general  manager,  to  pro- 
ceed with  the  preliminary  work  for  the  con- 
struction (.)f  new  throu.gh  freight  yards  of  the 
road  in  Si>utli  Culmnbus,  O.  The  company 
has  12  acres  of  Kind  which  will  be  utilized  for 
the  new  yards,  which  will  be  most  modern  in 
evcrv    detail.     The   yards    will    be    designed    to 


care  for  through  freight  traffic  passing  through 
Columbus,  and  when  completed  will  represent 
an  expenditure  of  $2-')0,000.  It  is  said  the 
grading  of  the  yards  will  be  started  at  once. 
This  work,  which  will  cost  about  $00,000,  will 
not  be  let  by  contract,  but  will  be  done  by  the 
railroad.  It  is  expected  that  by  the  time  the 
grading  is  completed  the  committee  will  au- 
thorize the  Laying  of  tracks  and  other  work 
to  complete   the   new  yards. 

The  Cleveland,  Cincinnati.  Chicago  &  St. 
Louis  R.  R.  Co.,  has  under  consideration  the 
construction  of  a  new  double  track  system  be- 
tween Kyles  and  Sliaronville,  (i.  G.  D. 
Smith.  Cincinnati.  O.,  is  chief  en,giiieer  of  the 
company. 

It  is  reported  that  formal  possession  of  the 
Ohio  Valley  Electric  Ry.,  Huntington,  W.  Va., 
is  to  be  taken  by  the  banking  interests  which 
have  been  carrying  the  company  and  which 
are  allied  closely  to  the  American  Railways  Co. 
It  is  understood  that  the  latter  companv  will 
issue  $2,000,000  0  per  cent  collateral "  trust 
bonds,  of  which  $1,700,01)11  will  be  given  in 
exchange  for  the  stocks  of  the  Ohio  Vallev 
Electric  Co.,  and  the  $:!00,000  will  be  retained 
for  improvements  and  extensions  of  the  new 
line. 

Oklahoma. 

Citizens  of  Tulsa  have  voted  to  ratify  the 
granting  of  a  franchise  to  the  Tulsa  &  'Sand 
Springs  Interurban  Ry.  to  run  its  tracks  into 
the  city  on  .\rcher  St.,  from  the  west.  Work 
on  the  extension  will  be  started  at  once. 

The  Oklahoma  Pacific  R.  R.  Co.,  has  filed 
articles  of  incorporation  with  the  Secretary  of 
State  at  Oklahoma  City  and  proposes  the  con- 
s_truction  of  a  line  from  the  Texas  line  west  of 
Cheyenne  to  Oklahoma  City,  with  a  branch 
line  from  some  point  on  the  main  line  to  the 
Texas  line  in  Comanche  county.  The  system 
will  include  27.')  miles  of  line  and  the  esti- 
mated cost  is  $2i),800  per  mile.  The  company 
is  capitalized  at  $(!,0t)(i.O0o,  and  the  director's 
are  R.  K.  Kelly.  L.  K,  Rliodyback  and  Alonzo 
Osborne.  Mountain  Park ;  G.  M.  Hohl  and 
Sam  Bretcli.  Hobart.  Okla.  The  company  was 
formerly  known  as  the  El  Paso,  Mountain 
Park  &  Oklahoma  Central  R.  R.  company. 

William  Kenefick,  Kansas  Citv,  Mo.,  presi- 
dent of  the  Missouri,  Oklahoma '&  Gulf  R.  R., 
has  submitted  the  following  jiropositions  to 
J.  H.  Johnston,  manager  of  the  Chamber  of 
Commerce,  Oklahimia  City,  Okla.  One  for 
the  construction  of  the  northwest  line  for  an 
outriglit  bonus  of  $100,000  and^terminal  site; 
the  other  for  the  extension  of  the  M.  O.  &  G. 
to  Oklahoni.a  City   for  the  terminal  site  only. 

Oregon. 

The  Oregon-Washington  K.  R.  &  Navigation 
Co.  has  had  engineers  at  work  on  the  survey 
of  an  extension  of  the  line  from  Brogan  into 
the  Lower  Powder  \'alley.  To  extend  the 
Willow  Creek  line  from  Bro.gan  it  will  be 
necessary  to  tunnel  the  divide  separating  the 
lower  Powder  Valley  from  the  Willow  Creek 
\'alley.  The  engineers  are  understood  to 
have  been  working  on  the  plans  for  this  for 
some   time. 

William  G.  Steel,  president  of  the  Crater 
Lake  Co.,  Portland,  Ore.,  is  contem|)l;itiiig  the 
coiistniction  of  a  railroad  to  encircle  the  rim 
of  Crater  Lake  leadin.g  to  points  of  interest 
through   the   Cr.'iter    Lake    National    Park. 

Pennsylvania. 

Officials  of  the  newly  formed  Beaver  Falls- 
Ellwood  City-New  Castle  Street  Ky.  Co.  have 
applied  to  the  Ellwood  City  Council  for  fran- 
chise rights  in  the  town.  This  is  the  first  of- 
ficial step  taken  in  this  direction  towards  be- 
ginning the  new  line  within  a  short  time.  The 
line  will  exten<l  from  Be.-iver  Falls,  via  Kop- 
pcl.  lo  Rock  Point  and  to  Ellwood  City.  It 
will  branch  off  at  Koppel  to  Wampum.  West 
Pittsburg  .•mil   New   Castle. 

®The  Delaw.ire.  Lackawanna  &  Western  R. 
R.  has  awarded  to  the  John  F.  Dolan  Contract- 
in.g  Co.,  of  wdiich  John  F.  Dolan,  New  York 
City,  is  I'resident.  the  contract  for  building 
about  a  mile  of  railroad  from  the  Hampton 
yards  to  the  main  line  of  the  Bloomsburg  di- 
vision. ,at  ;i  piiint  near  the  Dodge  breaker.  The 
new   track    will   cut   off   more  than   a   mile   of 


^  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 


44 


ENGINEERING     &     CONTRACTING 


■A'ol.  XXXV.     No.  23. 


the  distance  from  the  Hampton  yards  to  the 
central  city  yards,  and  it  will  be  called  the 
Hampton  "ciitoff.''  It  will  be  built  to  reheve 
the  heavy  traffic  at  the  Hampton  yards,  which 
have  just  been  completed  by  the  Dolan  com- 
pany. More  than  200,000  cu.  yds.  of  dirt  and 
rock  will  be  e.xcavated  for  the  ''cutoff."  It 
will  do  away  with  a  big  curve  south  of  the 
yards,  over  which  trains  are  now  hauled  to 
the  Bloomsburg  division  tracks,  and  will  pro- 
vide a  better  grade  than  the  present  route. 
The  "cutoff''  will  be  completed  in  about  six 
months.  The  contract  provides  for  a  single 
track,  .^bout  '200  men  will  be  employed  on 
the  job. 

South  Carolina. 
Work  has  been  started  on  the  extension  of 
Bennettsville  &  Cheraw  R.  R.  from  Browns- 
ville to  Sellers,  and  it  is  expected  to  have  the 
line  in  operation  by  fall. 

Tennessee. 

A  traffic  agreement  has  been  arranged  be- 
tween the  St.  Louis,  Iron  Mountain  &  South- 
ern Ry.  Co.,  and  the  St.  Louis  &  San  Fran- 
cisco R.  R.  Co.,  whereby  the  latter  will  have 
the  use  of  the  Iron  Mountain's  tracks  between 
Memphis  and  Baton  Rouge.  The  agreement 
holds  good  for  both  freight  and  passenger 
service  and  was  made  for  90  years.  By  this 
agreement  the  Frisco  system  will  now  have 
a  continuous  line  from  the  Great  Lakes  to  the 
Gulf.  The  link  between  Memphis  and  Baton 
Rouge,  approximately  380  miles,  is  practically 
a  water  grade  line,  the  grade  being  only  10 
feet  to  the  mile.  Under  the  contract  thelron 
Mountain  will  start  at  once  to  relay  the  entire 
line  with  8-5-lb.  steel  and  ballast  it  with  rock. 
It  will  also  provide  siding  stations  necessary 
to  make  it  a  high  standard  property.  E.  F. 
Mitchell,  St.  Louis,  Mo.,  is  Chief  Engineer  of 
the  Missouri  Pacific,  which  controls  the  Iron 
Mountain  line. 

Preliminary  surveys  have  been  completed 
for  the  proposed  line  of  the  Johnson  City.  Mil- 
ligan  &  Elizabethtown  Electric  Ry.  Co.  of 
Johnson  City,  and  it  is  believed  that  construc- 
tion work  will  be  started  in  a  short  time. 

The  Board  of  Trade  of  Morristown,  Tenn., 
is  interested  in  the  proposition  to  secure  the 
construction  of  a  railroad  to  connect  with  the 
Norfolk  &  Western  Ry.  at  Bristol,  and  with 
the  Louisville  &  Nashville  at  Knoxville,  Tenn. 

The  recently  incorporated  Lewisburg  & 
Northern  is  securing  right  of  way  for  the 
construction  of  its  proposed  line,  which  is 
thought  to  be  subsidiary  to  the  Louisville  & 
Nashville    system. 

Representatives  of  the  various  railroads  in- 
terested have  notified  Thomas  Dies,  Commis- 
sioner of  Public  Works,  Memphis,  Tenn.,  that 
active  construction  work  will  be  started  June 
10  on  the  Rayburn  Boulevard  subway.  It 
is  lioped  to  complete  the  improvement  by 
October  18.  Work  oh  the  Mississippi  Sub- 
way will  be  started  shortly  after  and  it  is 
hoped  to  finish  it  at  the  same  time  as  the  Ray- 
burn  Boulevard  work.  J.  H.  Weatherford 
is  city  engineer. 

Texas. 

®Roach  &  Stansell,  Memphis,  Tenn..  have 
been  awarded  the  grading  contract  for  the 
new  line  of  the  Kansas  City.  Mexico  &  Orient 
Ry.,  from  Mertzon  to  .Alpine,  Tex.  This  will 
be  a  continuation  of  the  main  line  from  San 
Angelo  to  the  Mexican  border.  The  total 
cost  of  the  work  is  understood  to  be  about 
$600,000.  This  contract  was  briefly  mentioned 
in  our  last  issue. 

The  Missouri,  Kansas  &  Texas  R.  R.  has 
purchased  the  Denison,  Bonham  &  North- 
western R.  R.  The  line,  which  extends  from 
Bonham  Junction  to  Bonham.  has  been  oper- 
ated by  the  Missouri,  Kansas  &  Texas  since 
its  construction. 

The  Bryan  College  Interurban  Ry.  Co.,  O. 
G.  Gammil,  General  Manager,  Bryan,  has  an- 
nounced its  intention  of  building  an  exten- 
sion down  Main  St.  and  out  Caldwell  St.  and 
Ursuline  .Ave.  to  the  Villa  Maria  Academy. 

The  St.  Louis,  Brownsville  &  Mexico  plans 
to  extend  from  Samfordyce  to  Roma,  a  dis- 
tance of  4.5  miles,  and  from  there  it  will  go 
up  the  Rio  Grande  to  Laredo. 


The  Gulf,  Texas  &  Western  Ry.,  B.  B.  Cain, 
General  Manager,  Dallas,  has  applied  to  the 
State  Railroad  Commission  for  permission  to 
issue  and  register  bonds  on  the  25  miles  from 
McGargel  to  Seymour,  on  which  $22,000  a 
mile  is  asked. 

It  has  been  announced  by  L.  E.  Walker,  Dal- 
las, president  of  the  Quanah,  Seymour,  Dub- 
lin &  Rockport  R.  R.  that  construction  work 
will  be  started  out  of  Belton,  Te.xas,  toward 
Georgetown,  on  June  12. 

Information  received  from  Victoria,  Texas 
states  that  $20,000  has  been  raised  toward 
the  required  $-'30,000  bonus  for  the  construc- 
tion of  the  Bloomington  Railroad  and  pro- 
moters have  been  instructed  to  select  a  site  for 
the  depot  and  terminals.  S.  E.  Holland  and 
F.  B.  Lander,  Victoria,  Te.x.,  are  interested. 

A  contract  has  been  signed  with  the  Waxa- 
hachie  Commercial  Club  by  representatives  of 
the  Stone  &  Webster  Engineering  Corpora- 
tion, 147  Milk  St.,  Boston,  Mass.,  which  con- 
trols the  interurban  lines  from  Dallas  to 
Denison  and  Fort  Worth,  which,  when  the 
right-of-way  is  secured,  will  insure  a  new 
interurban  from  Dallas  to  Wa.xahachie,  a  dis- 
tance of  .30  miles.  The  cost  of  the  new  line 
is  placed  at  about  $1,000,000.  It  is  stated  that 
work  will  be^in  immediately  upon  securing 
right  of  way.  Edward  T.  Moore,  Dallas, 
Tex.,  is   local  manager  for  Stone  &  Webster. 

Utah. 

The  Texas,  Sierra  Nevada  &  San  Francisco 
R.  R.  Co.  has  been  incorporated  with  a  capital 
stock  of  $800,000,  all  of  which  is  stated  to 
have  been  subscribed.  The  headquarters  of 
the  company  are  at  Taos,  N.  Mex.,  and  it  pro- 
poses to  construct  a  railroad  from  Washington 
county,  Utah,  to  the  eastern  boundary  of 
Union  county.  New  Mexico.  The  total  length 
is  to  be  about  750  miles.  The  oflScers  of  the 
company  are  as  follows:  H.  S.  Wannamaker, 
President ;  Frank  Hamm,  First  Vice  Presi- 
dent;  J.  S.  Holland,  Second  Vice  President; 
James  Gill,  Secretary;  A.  C.  Robert,  Treasur- 
er ;  W.  P.  Halliday,  Chief  Engineer.  The 
directors  are:  W.  P.  Halliday.  James  Gill, 
H.  S.  Wannamaker,  J.  S.  Holland,  Charles 
J.  H.  Bushnell,  A.  C.  Robert,  Frank  Hamm, 
John  B.  Bidwell,  J.  Wright  Giddings,  Mala- 
quios  Martinez  and  D.  C.  Clouthier. 

It  is  reported  that  the  San  Pedro,  Los 
Angeles  &  Salt  Lake  Ry.,  is  contemplating 
the  construction  of  a  railroad  line  from  Salt 
Lake  City  to  Ely,  Nev.  E.  G.  Tilton,  Los 
Angeles,   Cal,   is   chief   engineer   of  the   road. 

Virginia. 

The  New  York,  Philadelphia  &  Norfolk 
R.  R.,  C.  E.  Brinser,  Division  Engineer,  Cape 
Charles  City,  Va.,  has  purchased  a  strip  of 
land  adjoining  the  present  property  of  the 
company  at  Port  Norfolk,  containing  about  .5 
acres  of  dry  land  and  about  -5  acres  under 
water,  which  will  be  used  by  the  railroad  to 
enlarge  the  yards  at  Port  Norfolk. 

Washington. 

Good  progress  is  being  made  by  the  con- 
tractors on  the  construction  of  the  new  line 
of  the  Oregon-Washington  R.  R.  &  Naviga- 
tion Co.  between  Spokane  and  Ayes  Junction 
on  the  Snake  River,  and  it  now  looks  as 
though  the  line  will  be  completed  by,  Jan.  1. 
1913.  The  principal  activity  at  present  is  between 
the  Snake  River  and  Hooper,  on  the  Connell 
branch  of  the  O.-W.  R.  &  N.  Co.  When  this 
is  completed  it  will  be  possible  to  convey 
material  for  the  Snake  River  bridge  over  the 
company's  own  tracks  by  way  of  La  Crosse. 
Watson,  Flagg  &  Standifer,  of  Portland,  are 
continuing  their  activity  on  the  new  line 
through  Marshall  Canyon  between  Spokane 
and  Cheney,  Wash.  This  stretch  is  only  18 
miles  long,  but  it  will  require  more  time  for 
construction  than  any  other  portion  of  the 
cut-ot¥  because  it  is  necessary  to  parallel  both 
the  North  Bank  and  Northern  Pacific  tracks 
without  interfering  with  traffic  on  either  of 
those  roads.  Between  Cheney  and  Hooker, 
7.5  miles,  50  miles  of  grading  has  been  done 
and  work  is  being  pushed  on  the  remaining 
portion  of  the  proposed  road.  Some  of  the 
most    difficult    portions    of    construction    work 


lie  in  this  25-mile  piece  and  the  activity  there 
will    continue    until    the    fall    of    1912.'     Two      i 
bridges    are   to   be   built   across    the    Spokane      ! 
River  in   Spokane.     Work  on  one  of  these  is 
to  be  begun  soon,  while  activity  on  the  other 
will    await    progress    on   the    Cheney- Spokane 
portion    of   the    line   so   that   material   can  be 
hauled  in  over  the  company's  tracks.     Exten- 
-sive    terminal    facilities    will    be    provided    in 
Spokane,  but   actual   work  on   the   depot  pro- 
ject and  yards  cannot  be  undertaken  until  the  \' 
proposed    new   bridges   will   permit   access   to 
the  selected   site.  v 

The   Great    Northern    R.    R.    is   reported   to     ,| 
have  placed  agents  in  the  field  to  secure  right      ■ 
of  way  for  a  railroad  to  be  constructed  from 
Wenatchee   to  Okanogan,   300   miles   north   of     ,i 
the   Columbia   River.  1^ 

West  Virginia.  i 

The   Elk   &  Little  Kanawha   R.   R.   Co.   has     [ 
filed  with  the  Secretary  of  State  a  copy  of  a     | 
resolution    adopted    bv    that    company     at     a     '. 
meeting    recently    held    in    Cleveland,    O..    by     [ 
which  it  was  decided  to  extend  the  road  from 
its   present   terminus  at   or   near   Rosedale,  in     '■ 
Gilmer  county,  by  the  most   practicable   route     I 
to   a   point   at   or   near   the   mouth   of   Tanner     : 
Creek  in  the  same  county.    The  officers  of  the 
Elk  &  Little   Kanawha  R.  R.  Co.  are  Martin     i 
Snider,  President,  and  Guy  R.  Snider.  Secre- 
tary. ■ 

The  Twin  Mountain  &  Potomac  R.  R.  Co..     ; 
of  Fairmont,  W.  Va.,  has  been  chartered  with 
a  capital    stock   of   $100,000   and    proposes   to     ■ 
construct  a  railroad  in   Grant  county,  to  con- 
nect with  the  Hampshire  Southern  R.  R.    The     ; 
incorporators   are   R.   T.    Cunningham,    Harry     ■ 
L.    Heintzelman,    J.    M.    Brownfield,    Kemble 
White,  and  E.  A.  Russell,  all  of  Fairmont. 

Wisconsin. 

The  State  Railroad  Commission  will  shortly 
hand  down  its  decision  in  the  South  Milwau- 
kee track  elevation  cases.   It  is  e.xpected  that 
the  railroads  will  be  ordered  to  elevate  their      1 
tracks  in  accordance  with  plans  made  by  the     J 
City    Engineer    of    Milwaukee,    the    Railroad     I 
Engineers,    and    the    Engineers    appointed    by 
the  Railroad  Commission.    The  St.  Paul  R.  R..     ; 
for   the    present,    will   be    required   to    elevate     : 
its  tracks  only  as  far  as  the  river.  J 

Canada.  ■ 

^Bids  will  be  received  by  Mackenzie,  Mann 
&  Co.,  Ltd.,  1  Toronto  St.,  Toronto,  Ont., 
until  July  1,  for  the  construction  of  the  fol- 
lowing sections  of  the  Canadian  Northern 
Ontario  Ry. :  (1)  Port  Arthur  to  a  point  on 
the  boundary  line  between  Districts  of  Thun-  | 
der  Bay  and  .-\lgoma.  (2)  From  end  of  ; 
Section  1  to  Kapuskasing  Lake.  (3)  Kapus- 
kasing  Lake  to  Sellwood  Jet.  Tenders  ar^ 
to  include  clearing,  grubbing,  grading,  bridges, 
trestles,  culverts,  masonry,  fencing,  telegraph 
line,  track-laying  and  ballasting.  Plans,  pro- 
files, specifications  and  forms  of  contract  ' 
may  be  seen,  and  forms  of  tender  procured, 
at  the  offices  of  Mackenzie,  Mann  &  Co.,  Ltd... 
No.  1  Toronto  St.,  Toronto.  Total  work  is 
to  be  completed  by  Oct.  1,  1913. 

^Bids   are  asked   until   Aug.   1   by  the  De-     ' 
partment  of  Railways  and  Canals,  L.  K.  Jones. 
Secretary,  Ottawa,  Ont.,   for   the  construction 
of  a  section  of  the  Hudson  Bay  Ry.,  of  about 
185  miles,  from   Pas  Mission  to  Thicket  Por- 
tage.    Plans,  specifications  and  forms  of  con- 
tract  to    be   entered   into   can   be   seen   at   the 
office  of   the   Chief   Engineer   of   the  Depart- 
ment  of    Railways    and    Canals.    Ottawa,    and     ^ 
at    the    office    of    the    Chief    Engineer    of    thi 
Hudson   Bay   Ry.,  Winnipeg,   at   which   pla. 
forms  of  bid  may  be  obtained.     .'\n  accept, 
bank   cheque    for   the   sum   of   $200,000.  made     , 
payable  to  the  order  of  the  Minister  of  Rail-     j 
ways   and    Canals,   must   accompany   each  hid.     i 
Bids    for   the   remaining   portion   of   the   road     j 
will  be  called  for  early  next  year,  as  soon  as 
the  route  is  finally  located.     The  Department 
of    Railways    and    Canals    will    supervi.se    the     i 
construction    of    the    road.      Chief    Engineer     j 
.\rmstrong,  who  has  had  charge  of  the  Gov- 
ernment survey  of  the  road   for  the  past  two     j 
years,  will  be  the  Chief  Engineer  in  charge  of     j 
cnnstniction    with    headquarters   at    Winnipeg. 


•i-  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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The  city  of  Toronto  has  given  the  Canadian 
Pacilic  Ky.  permission  to  close  Tate  St.  from 
the  intersection  with  the  east  Hmit  of  Cherry 
St.  to  a  distance  of  ationt  1,000  ft.,  and  close 
Water  St.  from  its  intersection  with  the  sonth 
side  of  Front  St.,  a  distance  of  330  ft.  south. 
The  company  has  acquired  about  !W  per  cent 
of  the  property  In  the  vicinity  and  will  estab- 
lish freight  yards  there. 

The  Canadian  Nortliern  Ry.  is  planning  to 
reach  the  north  shore  of  (ieorgian  Bay.  To 
do  this  it  will  swing  to  the  west  about  twu 
miles  from  Sudbury  station,  pass  along  a  val- 
ley on  the  outskirts  of  the  town  and  join  ui 
with  the  Manitoulin  iS;  X'Tth  Shore  Ry.,  which 
is  now  under  consiruclion.  connecting  with 
Little  Current. 

The  Temiskaming  &  Xorthern  Ontario  Ry. 
Co.,  S.  B.  Clement,  Chief  Engineer,  North 
Bay,  Ont..  has  entered  into  an  agreement  with 
the  Hollingcr  mines  for  an  extension  of  the 
Porcupine  branch  from  Lakeview  Station  at 
milepost  28V2  to  Campliell  Veteran  lot,  mile- 
post  33%,  just  west  of  the  Hollinger  mines. 

The  Canadian  Pacilic  Ry.  has  awarded  a 
contract  for  constructing  a  road  from  the 
main  line  of  the  Canadian  Pacific  between 
Medicine  Hat  and  Calgary  near  the  station 
Bassana,  and  running  through  a  district  into 
which  large  numbers  '>f  settlers  have  gone 
this  year.  It  will  be  4ii  miles  in  length,  and 
will  connect  with  the  recently  constructed  line, 
■which  runs  north  from  Langdnn  on  the  main 
line,   and    then    runs    cast    to    Standard.      The 


W(.)rk  is  largely  a  scraper  proposition.  The 
n.inie  of  the  contractor  was  not  announced,  but 
it  is  thought  that  cither  the  Janse  MacDon- 
aki  Construction  Co.,  Calgary,  .\lberta,  or 
LaMoreoux  &  Peterson  Co.,  '  Omaha,  Neb., 
secured  the  work.  The  latter  firm  has  a  con- 
tract on  the  line  southeast  from  Swift  Cur- 
rent, on  which  they  have  a  large  force  at  the 
present  tnnr.  The  Janse  MacDonald  Co.  is 
doing  much  work  in  ilie  innnediate  vicinity  of 
the   new   line. 

The  Canadian  Pacific  Ry.  has  decided  to  at 
once  proceed  with  the  construction  of  a  branch 
line  from  Boisscvain  to  Lauder  in   Manitoba. 

Suit  is  to  be  brought  against  the  Federal 
Government  by  contractors  on  the  National 
Transcontinental  Ry.  The  amount  involved 
totals  about  $70o,0tJ0.  and  the  issue  is  as  to 
the  proper  amount  the  Government  should 
pay  for  the  work  done  by  the  contractors  on 
the  National  line  from  Moncton  to  Winnipeg, 
now  nearing  completion.  Some  months  ago 
the  Board  of  .\rbitrators,  after  an  inspec- 
tion of  the  whole  line  from  Moncton  to  Win- 
nipeg, agreed  on  a  report  deducting  about 
$700,000  claimed  by  the  contractors  accord- 
ing to  the  classification  of  work  done  under 
the  contract  specifications.  The  deductions 
were  made  on  the  ground  of  over-classifica- 
tion of  rock  material,  overbreak,  etc.  Most 
of  the  cases  in  dispute  between  the  engineers 
of  the  Commission  and  the  engineers  for  the 
contractors  are  in  District  "F,"  between  Win- 
nipeg"  and    Superior   Junction,   under   contract 


to  J.  D.  Mc.\rthur.  lie  is  now  entering  suit, 
on  behalf  of  all  the  contractors  affected,  to 
have  the  Exchequer  Court  decide  as  to  the 
correctness  of  the  arbitrators'  award. 

Surveys  have  been  practically  completed 
and  bids  will  be  called  at  once  for  the  con- 
.struction  of  the  Halifax  &  Eastern  Ry.  and 
for  the  line  around  the  north  shore  of  the 
Bras  d'Or  Lake  in  Nova  Scotia,  an  extension 
of  the  Intercolonial  System.  The  work  will 
be  done  under  the  direction  of  the  Depart- 
ment of  Railways  and  Canals.  L.  K.  Jones, 
Secretarv.    Ottawa. 

The  Canadian  Northern  Ry.  interests  are 
stated  to  have  completed  the  last  deal  which 
places  the  company  in  possession  of  about 
x.DiH)  acres  of  land,  stretching  in  unbroken 
continuity  from  the  present  scene  of  building 
ii|ierations  in  Outremont  to  the  Back  River, 
on  both  sides  of  Cartierrille.  The  land  has 
been  acquired  primarily  for  the  purpose  of 
giving  the  Canadian  Northern  the  right  of 
way  across  the  island  for  its  tracks. 

Included  in  the  reports  circulating  in  re- 
gard to  the  new  construction  work  under  way 
and  under  consideration  by  the  (irand  Trunk 
System,  is  one  to  the  effect  that  over  1,500 
miles  of  the  new  transcontinental  system  will 
be  opened  next  niontli.  This  includes  the  line 
from  Fort  William,  at  the  head  of  Lake  Su- 
perior, to  the  foothills  of  the  Rocky  Moun- 
tains beyond  Edmonton,  B.  C,  and  marks 
the  completion  of  the  prairie  section  of  the 
road. 
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ROADS,     STREETS    AND     PAVEMENTS 


California. 

•It  i,,  reported  that  tlic  I'lurljer  .V.-pludt  Co, 
lias  been  awarded  the  contract  by  the  City 
Council  of  Los  .\ngeles.  Cal.,  for  paving  that 
axeiiue  from  Colorado  St.  to  Columbia  St.,  for 
$84,.530. 

®Clark  &  Henery  have  been  awarded  the 
contract  by  the  Board  of  Sui)ervisors,  Stock- 
ton, Cal.,  for  improving  the  French  v_ainp 
road  from  South  St.  to  (he  Roberts  Island 
road  with  asphalt  mac.tdani  for  SUf,7.j4.  The 
estimate  of  Highway  Engineer  R,  M.  Morton 
was  $16,000.  Other  bids  received  were : 
City  Street  Improvement  Co..  $17,083:  Ran- 
some-Cruinmey  Co.,  $18,173  ;  Federal  Improve- 
ment Co.,  $17,4.j3.  It  is  proposed  to  improve 
a  20  ft.  strip.  The  contract  also  includes  a 
brid.ge  over  the  McDougald  canal. 

The  Golden  Hill  Improvement  Club  of  San 
Diego,  Cal.,  at  a  recent  meetin.g  decided  tei 
petition  the  City  Council  for  the  paving  of 
H  St.,  from  Itith  to  25th  Sts. 

The  Board  of  Trustees  of  Fresno,  Cal.,  has 
l)een  petitioned  for  the  paving  of  Van  Ness 
Ave.,  from  Central  --\dditinn  to  the  south  bank 
of  Dry  Creek. 

Colorado. 

^•Bids  will  be  received  until  11  a.  m,,  June 
14.  by  Board  of  Public  Works,  Henry  Read, 
President,  Denver.  Colo.,  for  furnishing  ma- 
terials, supplies,  labor,  etc.,  for  West  23d  .-Xve. 
Paving  District  No.  2.  A  certified  check  l(.ir 
$.5.11011  must  be  filed   with   e.icli  bid. 

Florida. 

The  Board  oi  County  Comniis>ioners,  Jack- 
sonville, Fla..  has  ;idopted  resolutions  provid- 
ing for  the  construction  of  the  remainder  of 
the  highway  leadin.g  to  b'ernandina.  County 
Engineer  Gail  L.  Barnard  has  estimated  the 
cost  of  the  re.ad  at  $78,042,  including  the 
Duval  County  propo.sJtion  of  the  erection  of 
the  bridge  spanning  the  N.issau   River. 

Georgia. 

•J*Bids  will  be  received  until  8  p.  m..  June 
1!*,  by  Mayor  and  Council  of  Newnan,  Ga.,  for 
furnishing  the  necessary  labor  and  material 
for  the  laying  of  approximately  22,000  sq.  yds. 
of  smooth  pavement  in  that  city.  Bids  will 
be  received  on  wood  blocks,  brick,  bitulithic 
and  asphalt  pavements.  Each  bid  must  be  ac- 
companied by  a  check   for  $2,000.     Plans  and 


specifications  are  eai  file  at  the  office  of  B.  D. 
Fouse,  City  Clerk,  or  of  J.  B.  McCrary  Co., 
1311-15  Empire  Bldg.,  .Atlanta,  Ga.,  Engineers. 

The  Retail  Merchants'  .iVssociation  of  Sa- 
vannah, Ga.,  has  passed  a  resolution  to  petition 
City  Council  for  the  paving  of  West  Boundary 
St.,  from  the  Brinson  Railroad  to  Williams  St. 

Residents  and  property  owners  on  Cherry 
-St.,  between  First  and  Spring.  Macon.  Ga., 
have  petitioned  the  City  Council  to  pave  the 
portion  of  the  street.  C.  C.  lludersoii  is  city 
engineer. 

Idaho. 

^•Bids  will  be  received  until  June  17  by 
Rossfork  Road  Commission.  Pocatello,  Idaho, 
for  constructing  a  macadam  road  between 
Rossfork  and  Gibson-Bingham  County.  J.  P. 
Congdon    is    Cominissioner, 

Illinois. 

•J«Bids  will  be  received  until  10  a.  m.,  June 
12,  by  Board  of  Local  Improvements.  Joliet. 
Ill,  for  the  improvement  of  Hickor>  St.,  b_\' 
paving  with  bituminous  macadam,  etc.  W.  .*^. 
Welch    is    clerk    of    the    Board. 

+Bids  will  be  received  by  L.  E.  McGann. 
Commissioner  of  Public  Works,  Chicago,  111., 
until  11  a.  m.,  June  12.  for  furnishin.g  and  de- 
livering paving  brick  (l.lOO.uOO),  for  the  use 
of  the  Bureau  of  Streets.  Bricks  shall  be  of 
best  quality  of  vitrified  pavin.g  brick,  8  ins.  in 
length,  4  ins.  in  depth,  and  2%  ins.  in  thick- 
ness, with  edges  rounded  to  a  radius  of  %-in. 
and  free  from  lime  and  other  impurities,  uni- 
form in  si^e  and  <|U,ility.  .-ind  shall  be  burned 
to  a  maxiniuni  hardness.  Cash  or  certified 
check    for    $1,000    must    accompany    proposal. 

©Property  owners  on  Eighth  St.,  in  Mur- 
physboro.  111.,  have  made  private  contracts 
with  Myer  &•  Thoni.as  to  pave  that  street. 
X'itrified  brick  will  be  used. 

SThe  Illinois  Cenieiit  Constrtiction  Co. 
Springfield,  III  .  h.is  been  awarded  the  con- 
tract by  the  Hoard  of  Local  Iniprovements  of 
Hillsboro,  111.,  for  paxing.  curbing  .and  con- 
structing gutters  on  a  number  of  streets,  in- 
cluding the  foll.-nving  :  12.500  s(|.  yds.  of  brick 
pavement  on  5  in  concrete  foundation  and 
one  and  one-half  s.iml  cushion  and  sand  filler 
complete  per  st|.  yd..  $1.51  :  G.fiOO  cu.  yds.  of 
excavation,  iier  en.  yd..  $.25  :  8,5(50  lin.  ft.  of 
combined  curb  and  gutter  of  concrete,  per  lin. 
ft.,  $.45:  200  lin.  ft.  of  concrete  relaying  curb. 


per  lin.  ft,,  S:2'K  The  total  bid  l.^  $24,505. 
liids   were   opened   May   20. 

The  Highway  Commissioners  of  Shiloh  \'al- 
ley  and  Mascoutah  townships,  111.,  have  de- 
cided to  advertise  for  bids  for  the  con- 
struction of  a  road  above  high-water  mark 
through  Silver  Creek  bottom. 

The  Illinois  State  Legislature  has  appro- 
priated $20,00u  for  the  purpose  of  paving  the 
roadway  paralleling  the  Elgin  State  hospital 
grounds  on  the  east,  Elgin,  111. 

The  Cit_v  Council  of  Pana,  III,  has  decided 
to  pave  several  streets  in  the  city,  the  im- 
pruvements  to  cost  over  $300,000.  Petitions 
were  received  by  the  Council  for  the  paving  of 
West  Second  St.  to  the  city  limits,  a  total  of 
nine  libicks;  South  Oak  St.,  West  Main  St., 
.South  Spruce  St..  Traders  and  Congress  alleys. 

Petitions  have  been  prepared  in  Monmouth, 
111.,  calling  for  the  paving  of  East  First  Ave  , 
from  First  to  Eighth  Sts.;  South  Fourth  St.. 
from  Broadway  to  .Second  Ave.  :  Third  St.. 
from  First  to  Second  .\vc..  and  South  B  St., 
ivnm   West   Broadway  to   Fourth  Ave. 

Indiana. 

•J«Bids  will  be  received  until  10  a.  m.,  June 
2(1,  by  Board  of  Miami  County  Commission- 
ers, Peru,  Ind.,  for  the  construction  of  ap- 
|)roachcs,  including  grading,  curbs,  sidewalks 
.-ind  steps  for  the  new  court  house  building  in 
the  city  of  Peru.  F.  K.  .McElhcnv  is  auditor 
of  the  county. 

•J«l'ids  will  be  receiveil  until  10  a.  ni..  Juno 
0,  by  the  Board  of  Public  Works,  Indianapolis. 
Ind.,  for  the  improvement  of  Pennsylvania  St. 
from  the  south  curb  line  of  40th  St.  to  the 
sonth  property  line  of  42nd  St.,  by  grading 
and    paving    the    sidewalks. 

•J*Bids  will  be  received  until  10  a.  m..  June 
!l.  liy  Board  of  Public  Works,  Indianapolis, 
Ind..  for  grading,  graveling  and  rolling  the 
ro;idway  of  Pennsylvania  St.  from  north  prop- 
ertv  line  of  4iiili  St.  to  the  south  propertv 
line  of  42d  St. 

•J*Bids.will  be  received  until  I't  a.  m..  June 
7,  by  the  board  of  Public  Works.  Indianapolis. 
Ind.,  for  .grading  and  paving  the  sidewalks  of 
Fourteenth  St..  from  the  cast  curb  line  of  Col- 
lege .Ave.  t  >  the  west  curb  of  Cornell  .Ave. 

•J*Bids  will  be  received  until  10  a.  ni.,  June  7. 
bv  Boanl  of  Public  Works,  Indianapolis,  Ind.. 
for  the  improvement  of  Capitol  .Ave.,  from  the 
niirth    liiu-    of    \\'asIiington    .St.    to    the    south 


4"  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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property   line  of   Ohio  St.,  by  resurfacing  the 
roadway. 

•{•Bids  will  be  received  until  10  a.  m,,  June 
12,  by  Board  of  Public  Works.  Indianapolis, 
Ind.,  for  the  improvement  of  the  Indiana 
Ave.  from  a  point  in  the  intersection  of  west 
line  of  Illinois  St.  with  the  north  line  of  Ohio 
St.  to  the  Big  Four  tracks  by  resurfacing  the 
roadway. 

®The  Board  of  Public  Works  of  Terre 
Haute,  Ind.,  has  awarded  a  contract  to  Wil- 
liam Birch  for  the  construction  of  a  combined 
cement  curb  and  gutter  on  both  sides  of  Jef- 
ferson St.,  from  Willard  to  12th  St.,  for  $0.45 
per  lin.  ft.,  and  a  contract  for  the  construc- 
tion of  cement  sidewalks  on  South  Jefferson 
and   South   Elm  Sts.,  to  W'illiam  Torrence. 

®The  contract  for  paving  Cross  St  with 
brick  in  Carmel,  Ind.,  has  been  awarded  by 
the  Town  Board  to  William  Slattery  of  Craw- 
fordsville,  for  $1.32  per  sq.  yd.,  and  for  con- 
structing curb  at  $0.22  per  lin.  ft.  The  Town 
Board  has  also  awarded  the  contract  for  curb- 
ing Main  St.,  as  far  north  as  Hawkins  St., 
to  C.  C.  Huffine  &  Co.,  of  Frankfort  for  $0.21 
per  lin.  ft.,  and  at  $0.0!)  8/10  per  sq.  ft.,  for 
building  the  sidewalks  on  College  .\ve. 

It  is  reported  that  seven  townships  of  La- 
porte  County,  Laporte,  Ind.,  on  May  23,  voted 
bond  issues  amounting  to  $180,000  for  the 
building   of   good   roads. 

The  Board  of  Public  \\"orks  of  Terre 
Haute,  Ind.,  has  ordered  plans  and  specifica- 
tions prepared  for  tlie  construction  of  a  brick 
roadway  on  Franklin  between  Howard  and 
Charles  Sts. 

Iowa. 

®The  contract  to  pave  the  16th  Ave.  bridge 
with  creosote  block  has  been  awarded  by  the 
City  Council  of  Cedar  Rapids,  la.,  to  Mike 
Ford  of  that  city  for  $2  per  sq.  yd. 

®The  Burlington  Construction  Co.,  of  Bur- 
lington, Iowa,  has  been  awarded  the  contract 
by  the  city  of  Mt.  Pleasant,  Iowa,  for  the 
construction  of  10,710  sq.  yds.  of  brick  pave- 
ment on  a  concrese  base  of  G  in.,  and  asphalt 
filler,  9,000  lin.  ft.  of  combined  curb  and  glit- 
ter and  1,200  yds.  of  e.xtra  grading.  The  con- 
tract price  is  $2.07%  per  yd.  Hall  &  Adams. 
Centerville,  Iowa,  are  Engineers.  Bids  were 
opened  June  2. 

A  movement  is  on  foot  in  Cedar  Rapids,  la., 
to  petition  the  City  Council  to  have  State  St. 
paved  ne.xt  year  from  7th  to   14th  Sts. 

The  Davenport  Commercial  Club,  Daven- 
port, la.,  has  adopted  resolutions  urging  the 
City  Council  to  provide  for  the  paving  of  East 
River  St.,  eastward  from  Mound  St.,  at  once. 

The  City  Council  of  Davenport,  la.,  has 
ordered  plats  drawn  and  paving  laid  on  the  ex- 
tension of  East  River  St.,  between  Mound 
and  Eddy  Sts.  A.  M.  Compton  is  Commis- 
sioner of  Public  Works. 

The  City  Council  of  Shenandoah,  la.,  has 
ordered  asphaltic  concrete  pavement  laid 
down  on  Church  and  Center  Sts.,  and  on 
Valley  and  Seventh  Aves,  in  all,  about  20 
blocks,  or  20,000  sq.  yds.  .\  2-in.  coating  of 
the  asphalt  concrete  will  be  laid  on  a  4-in. 
base  of   concrete. 

The  City  Council  of  Oelwein,  la.,  has  de- 
cided to  construct  about  26  blocks  of  pavement 
this  season*.  The  following  streets  will  be 
paved :  North  Frederick  St.,  from  the  bridge 
to  Eighth  St. ;  First  Ave.,  east  from  Charles 
St.  to  Eighth  St. ;  West  Charles  St..  from  pres- 
ent terminus  of  paving  to  .Seventh  Ave. :  East 
Charles  St.,  from  Rock  Island  tracks  to  Si.xth 
.■\ve. ;  First  Ave.,  south  from  First  St.  to 
Second  St.:  Second  St.,  south  from  Frederick 
St.  to  Rock  Island  tracks ;  Second  St,  west 
from  Frederick  St,  to  the  C.  G,  W.  tracks. 

Kansas. 

Property  owner*  of  Main  St,,  in  Hutchin- 
son, Kan.,  at  a  recent  meeting  decided  in 
favor  of  paving  that  thoroughfare  between 
the  Rock  Island  and  Fifth  .-Xve, 

The  City  Connnissioners  of  Leavenworth. 
Kan.,  have  been  petitioned  to  reconsider  the 
resolution  to  repave  Shawnee  St.  with  brick. 
City  Engineer  Joseph  O'Neil  has  estimated 
the"  cost  of  the  proposed  paving.  19.234  sq. 
yds.   at  $22,473. 


The  Board  of  County  Commissioners, 
Hutchinson,  Kan.,  has  designated  25  roads  to 
be  county  roads.  These  roads  bisect  all  of  the 
townships  in  the  county  and  aggregate  405 
'/i-milcs.  They  include  all  of  the  main  roads 
of  the  county  connecting  all  of  the  towns 
and  serving  the  tovinships  in  the  best  possible 
wa>-. 

Maryland. 

•{•Bids    will    be    received    until    noon,    June 

15,  by  Baltimore  County  Higliway  Commis- 
sion, Tow-son,  Md..  for  the  construction  of  a 
section  of  State  Aid  highway  along  Old  Court 
road  between  Quarry  lane  and  Rockland, 
about  2  miles.  E.  Stanton  Bosley  is  Secy,  of 
the  Commission. 

^Bids  will  be  received  until  11  a.  m.,  June 
7.  by  Board  of  Aw-ards,  Baltimore,  Md.,  for 
the  construction  of  roadway  and  paths  in 
\\'yman  Park  from  Cedar  Ave.  Bridge  to  tlie 
main  road  of  Wyman  Park,  north  of  the 
United  States  Marine  Hospital,  including  grad- 
ing of  roadways  and  slopes,  scarifying  cedar 
Ave.  roadbed  from  Cedar  Ave.  Bridge  to 
Viaduct  Ave.,  construction  of  stormwater 
drains,  concrete  catch  basins,  laying  fibre  con- 
duit construction  of  light  post  foundations, 
construction  of  concrete  curb,  construction  of 
retaining  walls,  bitumen  macadam  work  for 
paths  and_  roads,  etc.  W.  S.  Manning  is  .gen- 
eral superintendent  of  Board  of  Park  Commis- 
sioners. 

Massachusetts. 

•{•Bids  will  be  received   until  2  p.  m.,  June 

16,  by  Board  of  Public  Works,  Holyoke. 
Mass.,  for  6,100  sq.  yds.  of  vitrified  brick  or 
Belgian  blocks  and  as  many  more  as  may  be 
ordered  in  writing  by  the  Board  prior  to  Octo- 
lier  1.  1911.  Oscar  C.  Ferrv  is  assistant  citv 
clerk. 

Michigan. 

The  town  of  Eaton  Rapids,  Mich.,  plans  to 
put  in  concrete  pavement  on  Hamlin  St,,  from 
the  west  line  of  Hall  St.  to  the  west  bank 
of  Grand  River,  a  total  distance  of  about  a 
block   and   a   half. 

.-\dvices  from  Evart.  Midi,  st.ite  tliat  nliout 
$40,(100  are  available  for  improvement  of  the 
highways  in  that  vicinity,  Osceola  township 
will  make  four  miles  of  stone  roads,  and 
.grade  several  miles  for  the  stone  another 
year,  Hartwick  township,  north  of  Eva-'t.  will 
make  four  miles  of  stone  roads.  Evart  town- 
ship about  two  miles  of  state  award  road 
this    season. 

McDermott  &  Cooper,  at  $21,091.  submitted 
the  lowest  bid  to  the  Board  of  Public  Works 
of  Grand  Rapids,  Mich.,  on  May  25,  for  the 
improvement  of  West  Leonard  St.,  with  brick. 

Minnesota. 

•J-Bids  will  be  received  until  June  13,  by  City 
of  Virginia,  Minn.,  for  the  construction  of 
pavement  on  the  following  streets  and  ave- 
nues :  Mesaba  Ave.  from  Spruce  to  Sago ; 
Cleveland  .\ve.  from  Maple  to  Larch  ;  Poplar 
St.  from  New  England  .A,ve.  to  Railroad  .Ave. ; 
Spruce  St,  from  Ohio  .\ve.  to  Railroad  .-Kve. : 
Cook  St.  from  Central  .'Xve,  to  southwest  cor- 
ner of  the  Second  addition. to  Virginia:  Lake 
Boulevard  from  Walnut  to  Willow  Sts. ;  Wal- 
nut St.  from  Cleveland  .^.ve.  to  Railroad  .\ve. : 
Central   Ave.   from   Sage  to  Larch   St. 

^Bids  will  be  received  until  Tune  19  at  5 
p.  111.,  by  Henry  N.  Knott.  City  Clerk.  Minne- 
apolis, Minn  ,  for  the  construction  of  32,280 
sq.  yds.  of  pavement.  Bids  will  1)e  received  on 
creosoted  wood  block,  vitrified  brick,  mineral 
rubber,  bitulithic.  sandstone  and  concrete. 
William  Barneck  is   City  Engineer. 

®The  contracts  for  paving  sections  of  11 
streets  in  Mankato,  Minn.,  have  been  award- 
ed by  the  City  Council,  A.  H.  Sherer,  City 
Clerk,  to  the  North  Star  Concrete  Co,,  and 
Fowler  &  Pav  for  $2.38  per  sq.  yd.,  and  J  92 
per  sq,  yd.,  for  creosote  block  and  macadam 
respectively.     Bids  were  opened  May  29, 

®The  Hewitt  Brid,ge  Co.,  has  been  awarded 
the  contract  in  Little  Falls,  Minn.,  for  paving 
the    Broadway  bridge   for  $7,438. 

The  County  Commissioners  at  Glencoe. 
Minn.,  have  awarded  the  following  contracts 
for    graveling    state    highways :     Prairie    and 


Winsted  road,  Stale  highway  No.  22  to  I.  A. 
Caflferty  for  38c  jicr  cu.  yd. ;  Glencoe'  and" 
Plato  road.  State  highway  No.  20  to  E  \ 
Gibbs  for  $0.39  per  cu.  yd. ;  The  Glencoe  and 
.\rlington  road.  State  highway  No.  8  to  A  H 
Reed,  Jr..  for  $0.60  per  cu.  yd. ;  The  Glencoe 
and  Hutchinson  road.  State  Highway  No.  18 
to  A.  H.  Reed,  Jr.,  for  $0.64  per  cu.  yd.:  The 
Hutchinson  Lake  Allie  road.  State  highway 
No.  12  to  E.  A.  Gibbs  for  $0.49  per  cu.  vd.>. 
The  Brownton,  Lake  Marion  and  Hutchinson,' 
State  highway  No.  21  to  Frank  Wendland  for 
$0.28  per  cu.  yd. :  The  Brownton  and  Penn 
Town  road.  State  highway  No.  7  to  Hugh 
Cunningham  at  $0.33  per  cu.  yd. :  The  Stewart 
and  Round  Grove  road.  State  highway  No. 
2  to  Wm.  Roland  at  $0.54  per  cu.  yd.  ;  The 
Stewart  and  Hutchinson  road.  State' higliway 
No.  13  to  John  Neuhaus  for  $0.39  per  cu.  yd. : 
The  Silver  Lake  and  Cokato  road.  State  High- 
way No.  17  to  Thomas  Blazinski  for  $0.50  per 
cu.  yd. ;  The  Glencoe  and  St.  George  road, 
State  Highway  No.  15  to  Hugh  Cunningham 
for  $0.33  per  cu.  yd. ;  The  Hutchinson  and 
Silver  Lake  road.  State  Highway  No.  3  to 
Hugh  Cunningham  for  $0.45  per  cu.  yd. :  The 
Hassan  Vallev  Township  road.  State  Highwav 
No.  5  to  W.  G.  Howe  at  $0.38  per  cu.  ydr:  The 
Hutchinson  and  Litchfield  road.  State  High- 
way No.  4  to  E.  A.  Gibbs  for  $0.59  per  cu. 
yd. :  The  Hutchinson  and  Dassel  road.  State 
Highway  No.  14  to  A.  H.  Reed.  Jr.,  at  $0.39 
per   cu.   yd. 

An  election  was  held  in  Bemidji,  Minn,,  on 
May  31  for  the  purpose  of  voting  on  the 
question  of  offering  for  sale  $20,000  worth  of 
bonds  for  the  paving  of  11  business  blocks. 

The  County  Commissioners,  Minneapolis, 
Minn,,  have  asked  Paul  D.  Sargent,  acting  di- 
rector of  the  public  roads  bureau  of  the  de- 
partment of  agriculture,  to  visit  Minneapolis 
to  look  over  the  proposed  Superior  Blvd.  pav- 
ing. 

Mrs.  Pat.  Costello  submitted  the  lowest  bid 
to  the  County  Commissioners,  Minneapolis, 
Minn.,  for  the  building  and  grading  of  the 
Bloomington-Edina  road.     The  bill  was  $1,501. 

Missouri. 

^Bids  will  be  received  until  8  p,  111..  June 
9,  by  Board  of  Local  Improvements,  St.  L<iuis. 
Mo,,  for  the  improvement  of  18th  and  19th 
Sts.  from  State  St.  to  Illinois  Ave.,  and  27th 
St.   from  State  to   Summit  Ave. 

®The  Parker  Washington  Co..  Taylor  & 
Duncan  Aves.,  St.  Louis.  Mo.,  has  been 
awarded  the  contract  by  the  Board  of  Local 
Improvements.  St.  Louis,  for  19  street  im- 
provement contracts,  for  $45,948.  The  work 
includes  recoustructin.g  street  with  wood 
blocks  as  follows :  Taking  up  old  paving. 
$.86:  granite  curb,  $83:  marginal  curb,  $.10: 
w-ood  block.  $2..54 :  macadam,  $.01.  Bids  were 
opened  May  5. 

A  resolution  has  been  adopted  by  the  City 
Council  of  Joplin.  Mo.,  ordering  Main  St.. 
from  the  center  line  of  Third  St.  south  to  the 
Frisco  tracks  on  10th  St.  paved  with  creosoted 
wood  blocks.  City  Engineer  J.  B.  Hodgaon 
has  estimated  the  cost  at  $39,784. 

Resolutions  have  been  prepared  for  the  fol- 
lowing street  work  in  Springfield.  Mo. :  Pro- 
viding for  the  construction  of  concrete  curbing 
on  Main  St.,  from  Walnut  to  Phillips  Sts. : 
concrete  curbing  on  Guy  St,,  from  Mt.  Ver- 
non St.  to  Grand  .Ave. :  for  concrete  curbing 
on  Billings  St.,  from  State  St.  to  Grand  Ave. : 
also  for  concrete  paving  on  Billings  St,  from 
State  St.  to  Grand  .A,ve.  H.  G.  Horton  is  city 
engineer. 

Advices  from  Montgomery  City,  Mo,,  state 
that  the  farmers  along  the  country  road  lead- 
in.g  from  Elsberry  to  the  Pike  county  gravel 
road  at  Gledds  Point,  have  subscribed  sev- 
eral thousand  dollars  to  gravel  the  route.  It 
is  thought  that  about  $25,000  will  be  raised 
for    the    improvement. 

The  followin.g  resolutions  for  public  work 
have  been  received  by  the  Board  of  Public 
Works  of  Kansas  City,  Mo.,  for  adoption: 
Repairing  asphalt  pavement — McGee  St.  from 
south  line  of  11th  St.  to  the  north  line  of 
18th  St.  Maintenance  and  repair  of  macadam 
pavement;  Central  St,,  from  south  line  of  54th 


•J«  indicates  work  now  open  for  bids.     ®  indisates  a  contract  let  recently. 
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to  north  line  of  ootli,  Central  St.  from  south 
line  of  -jTth  to  north  line  of  08th:  Central  St. 
from  south  line  of  -JS'th  to  north  line  of  Gist; 
Wyandotte  St.  from  soutli  line  of  5"2d  to  north 
line  of  o5th;  Wyandotte  St.  from  south  line 
of  o7th  to  north  Ime  of  -J.Sth ;  Wyandotte  St. 
from  south  line  of  -JOth  to  north  line  of  61st. 
Asphalt  pavement— 3uth  St.  from  the  east  line 
of  Wyandotte  to  the  east  line  of  Main  St. 
Portland  cement  concrete — 21th  St.  from  the 
east  line  of  Cleveland  to  the  west  line  of  Jack- 
son ;  Elma  St.  from  the  east  line  of  Ord  St.  to 
the  west  line  of  Park  Ave.  ;  Elma  St.  from  the 
east  line  of  Park  Ave.  to  the  west  line  of 
Olive  St. :  Hale  St.  from  the  east  line  of 
Woodland  to  a  point  east  of  Woodland  Ave. ; 
alley  between  Smart  Ave.  and  Garner  St. 
from  east  line  of  Benton  to  west  line  of  Indi- 
ana ;  alley  between  Garner  St.  and  Thompson 
from  east  line  of  Askew  to  west  line  of  Mon- 
roe ;  Alley  between  Garner  St.  and  Thompson 
Ave.  from  east  line  of  Indiana  to  west  line  of 
Bales :  alley  between  St.  John  and  Morrell, 
from  east  line  of  Indiana  to  west  line  of 
Bales:  alley  between  Bales  and  Indiana,  from 
south  line  of  11th  to  alley  ne.xt  north  of  12th: 
alley  between  Woodland  and  Michi.tjan,  from 
alley  next  south  of  Ninth  to  north  line  of 
10th;  alley  between  Otli  and  10th,  from  east 
line  of  Michigan  to  west  line  of  Euclid:  alley 
between  Michigan  and  Euclid,  from  alley  ne.xt 
south  of  !lth  to  north  line  of  10th;  alley  be- 
tween 10th  and  11th,  from  east  line  of  Olive 
to  west  line  of  Prospect;  alley  between  11th 
and  r2th,  from  east  line  of  Park  to  west  line 
of  Olive ;  alley  between  Peery  and  12th,  from 
east  line  of  Chestnut  to  west  line  of  .-Vgnes : 
alley  between  14th  and  loth,  from  east  line 
of  Agnes  to  west  line  of  Bellefontaine  :  alley 
between  Flora  and  Vine,  from  south  line  of 
22nd  to  north  line  of  Cottage. 

Nebraska. 

^Bids  will  be  received  until  5  p.  m.,  June 
12,  by  A.  T.  Bratton,  City  Clerk,  Hastings, 
Xebr.,  for  furnishing  the  necessary  labor  and 
material  for  excavating,  filling,  paving  and 
curbing  Districts  No.  14  and  lo.  No.  14  will 
include  11,200  sq.  yds.  of  asphalt  pavement, 
1,-')12  ft.  white  oak  plank,  250  sq.  yds.  concrete 
pavement,  220  lin.  ft.  old  curb  reset,  320  lin. 
ft.  new  curb,  6.940  ft.  combined  curb  and 
gutter,  .5,200  sq.  yds.  of  brick  block  pave- 
ment, 2,000  lin.  ft.  new  concrete  curb  and 
gutter;  No.  15  includes  11,100  sq.  yds.  asphalt 
paving,  oak  plank  as  in  No.  14,  250  sq.  yds. 
concrete  pavement,  700  ft.  old  curb  reset,  685 
ft.  concrete  gutter.  300  ft.  new  concrete  curb, 
6,590  ft.  combined  curb  and  gutter.  5.600  sq. 
yds.  brick  block  paving.  980  ft.  old  curb  to  be 
reset.  940  ft.  new  concrete  curb. 

The  County  Engineer,  Lincoln,  Neb.,  has 
prepared  specifications  for  the  paving  of  the 
P  St.  road  from  the  city  limits  to  the  west  line 
of  Section  22-10-6,  and  the  commissioners  will 
at  once  advertise  for  bids  for  the  work.  The 
roadway  is  to  be  16  ft.  wide,  snecification?  call 
for  9,.j64  sq.  yds.  of  paving,  8,3.50  cu.  yds.  of 
grading  and  10,750  lin.  ft.  of  artificial  stone 
curbing.  Bids  will  be  asked  on  brick  and 
macadam. 

New  Hampshire. 

®The  Lane  Construction  Co.,  Meriden. 
Conn.,  has  been  awarded  the  contract  by  the 
State  Highway  Department,  Concord,  X.  H., 
for  the  construction  of  a  native  stone  road, 
•5,-500  ft.  long,  in  Tilton.  X.  H.  Bids  were 
opened   June   2. 

®The  Lane  Construction  Co..  of  Meriden, 
Conn.,  has  been  awar<lcd  the  contract  by  the 
State  Hi.ghway  Department,  Concord,  X.  H., 
for  the  construction  of  a  trap  rock  road  in 
Hillsboro,   X.   H.     Bids   were   opened  June  2. 

New  Jersey. 

®E.  C.  Humphrey,  of  II:ickcnsack.  X.  J., 
has  been  awarded  the  contract  hv  the  Board  of 
Chosen  Freeholders,  Camden.  N.  J.,  for  clean- 
ing and  resurfacing  Brownin.g  Road,  near 
Merchantville.  with  about  1,200  tons  of  Amie- 
sitc :  also  600  tons  1%  in.  trap  rock  for 
shoulders:  also  600  cu,  yds.  of  approved  grav- 
el  as   directed.     The   contract   price   is   S9.930, 


The  budget  uf  tlic  Board  of  Public  Works 
of  Newark.  N.  J.,  embracing  all  the  prospect- 
ive expenditures  for  this  year  in  all  depart- 
ments of  the  bo.ird.  has  been  submitted  to  the 
Connnittee  of  b'inance  of  the  Common  Coun- 
cil. The  estimates  for  streets  and  highways, 
lighting,  sewers,  scavenger  contract,  repairs  to 
asphalt  streets,  and  the  maintenance  of  the 
executive  and  engineerin.g  branches  of  the 
board,  together  with  the  smaller  items  for 
baths,  bridges,  wharves,  sidewalks  and  cross- 
w-alks,  will  m.-ike  up  a  total  budget  of  more 
than  $1,00(1,01111,  .M.  K,  .Sherrerd  is  city  en- 
gineer. 

New  York. 

•5«Bids  will  be  received  until  June  12.  by 
Lawrence  Gresser.  President  of  the  Borough 
of  Queens,  New  York,  for  paving,  regulating, 
grading,  curbing,  recurbing.  flagging  and  re- 
settin.g  manhole  covers  in  various  streets  and 
avenues   in    the   borough. 

®J.  &  M.  Doyle  of  Erie,  Pa.,  have  been 
awarded  the  contract  by  the  City  Council  of 
Dunkirk.  N.  Y..  for  the  paving  of  King  St,, 
for  $23,244. 

The  citizens  of  Tarrytown,  N.  Y.,  have 
voted  in  favor  of  the  expenditure  of  $144,000 
for   the   pavin.g   of    streets. 

North  Dakota. 

^Bids  will  bi-  receive<l.  it  is  reported,  by 
City  of  Grand  Forks,  N.  Dak,,  until  June  12. 
for  the  construction  of  a  large  amount  of  pave- 
ment. 

Ohio. 

•I«Bids  will  be  received  until  June  21,  by 
Board  of  Franklin  County  Commissioners, 
Columbus,  O..  for  the  improvement  of  Hilliard 
and  Rome  Pike,  6  miles  in  length,  and  Wilcox 
road,  9,550  ft.,  grading  the  ground  at  the 
tuberculosis  camp,  and  constructing  concrete 
walks;  constructing  a  reinforced  concrete  cul- 
vert  on   the   Canal   Winchester   Pike. 

•{•Bids  will  be  received  until  10  a.  m.,  June 
12,  by  Board  of  Erie  County  Commissioners, 
Sandusky,  O.,  for  constructing  State  Road, 
beginning  at  the  Vermilion  corporation  line 
and  running  south  1.700  ft.  in  accordance  with 
plans  and  specifications  on  file  at  the  office 
of  the  County  Surveyor.  J.  Diest  is  County 
Auditor. 

^Bids  will  be  received  until  noon,  June  30, 
by  Board  of  H.imilton  County  Commission- 
ers, Cincinnati,  O,.  for  oiling,  under  Specifica- 
tions No.  223.  Springfield  Pike  from  Hart- 
well  to  Winton  Road  in  Springfield  township. 
.\  certified  check  for  $500  must  be  filed  with 
each  bid.     Fred   Dreihs  is  clerk  of  the  board. 

•{•Bids  will  be  received  until  noon.  June  30, 
by  Board  of  Hamiltcjii  County  Commissioners, 
Cincinnati,  O.,  for  treatin.g,  under  Specifica- 
tions No.  227,  Hillside  Ave.,  from  .-\nderson 
Ferry  Road  to  Cleves  and  Warsaw  Pike,  with 
tar,  in  Delhi  and  Miami  townshins.  A  certi- 
fied check  for  $."jU(t  must  be  filed  with  each 
bid.     Fred    Dreihs    is    clerk    of    the    board. 

•{•Bids  will  be  received  until  noon,  June  28, 
by  County  Commissioners,  Columbus,  O.,  for 
labor  and  material  necessary  for  the  construc- 
tion of  the  following  work:  Estimate  A — 
Furnishing  and  applyin.g  10.489  gals,  of  surface 
treatment  on  Harrislnu-g  Pike,  from  Mound 
St.  to  Bissinger  Road.  Estimate  B — Furnish- 
ing and  applying  15.7.'i9  .sals,  of  sm'face  treat- 
ment on  the  .Sunburv  Pike,  from  the  Johns- 
town Pike  to  the  Township  line.  Estimate 
C — Furnishing  and  applying  13.630  gals,  of 
surface  treatment  on  tlic  National  Road  West, 
from  the  Bi.g  Four  Railroad  Crossing  to  .\lton. 
John  Scott  is  clerk  of  the  board. 

•J«Bids  will  lie  received  mifil  noon,  June  9, 
by  Director  of  Public  Service,  Youngstown. 
O.,  for  furnishing  the  necessarv  labor  and  ma- 
terial for  the  pa\ing  of  Hillman  .St.  from 
Mt.  Pleasant  Si  t..  Warren  ,-\ve.  Plans  and 
specifications  .ire  on  file  at  the  office  of  the 
city  engineer  \  certil'ied  check  for  $500  must 
acconipanv  e.icli  bid  W.  H.  ?ilcMillin  is 
Clerk  of  the  I  )eiiarlineiit  of  Public  Works. 

•{•Bids  will  be  received  until  noon,  June  9. 
bv  Director  of  Public  .Service.  Youngstown. 
O,,  for  furnishing  tlie  necessary  labor  and  ma- 
terials for  paving  McGuffey  .St.  from  the  via- 


Bids  were  opened  May  24 

4"  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently 


duct  to  the  city  limits,  .\  certified  check  for 
$500  must  be  filed  with  each  bid.  Plans  and 
specifications  can  be  seen  at  the  office  of  the 
chief  engineer  of  the  Department  of  Public 
Service.  W.  H.  Mc.Millin  is  clerk  .:if  the  de- 
partment. 

•{•Bids  will  be  received  until  noon.  June  12, 
by  Director  of  Public  Service.  Cincinnati,  O., 
for  furnishing  the  necessary  labor  and  ma- 
terial for  the  improvement  of  Peerless  St., 
from  Glenway  Ave.  to  Warsaw  .\ve.  by  con- 
structing concrete  steps  and  all  necessary  ap- 
purtenances. Plans  and  specifications  are  on 
llle  at  the  ofifice  of  the  chief  engineer  of  the 
Department  of  Pulilic  Service.  J.  J.  Wenner 
is  clerk. 

^Bids  will  be  received  until  noon,  June  26, 
by  F,  H.  Shoaff,  clerk  of  the  village  01  Euclid, 
C).,  for  furnishing  the  necessary  labor  and  ma- 
terial for  the  improvement  of  Cliffview  .\ve., 
from  the  north  line  of  Euclid  Road  to  the 
south  line  of  Roseland  Ave.  by  constructing 
a  6-in,  water  main  therein,  according  to  plans 
and  specifications  on  file  at  the  office  of  the 
clerk,  or  F.  A.  Pease  Engineering  Co..  931 
Williamson  Bldg.,  Cleveland,  O. 

®The  Board  of  Control  of  Findlay,  O  .  iias 
awarded  the  contract  for  the  paving  of  .Ash 
Ave.  to  C.  B.  Hall  &  Son,  Brick  will  be  laid 
on  the  avenue  for  a  distance  of  about  three 
blocks. 

®N.  Goodman,  328  W.  7th  Ave.,  Cincinnati, 
O,,  has  been  awarded  the  contract  by  the  De- 
partment of  Public  Service,  Cincinnati,  for 
improving  Probasco  Ave,,  from  Deckebach  to 
Marshall  Ave.,  for  $11,415.  The  work  in- 
cludes grading,  limestone  curbing  and  cross- 
ings, pavin.g  gutters  with  brick,  roadway  with 
macadam  and  special  binder,  constructin.a:  con- 
crete retaining  wall  and  necessary  drains  and 
inlets,  etc.     Bids  were  opened  May  9. 

®The  County  Commissioners,  Marion.  O., 
have  awarded  the  following  contracts  for  pike 
improvements:  Patten  Pike  in  Claridon  town- 
ship, resutfaced  for  a  distance  of  over  two 
miles,  D.  C.  O'Connell  for  $4,292 ;  and  for  re- 
surfacing the  Prospect-Marysville  Pike,  begin- 
ning at  the  Prospect  corporation  line  and  run- 
ning to  the  Delaware  County  line,  for  $4,086, 

®The  County  Commissioners.  Marion.  O.. 
have  awarded  the  contract  for  the  building  of 
the  Beringer  Pike  in  Big  Island  township, 
eight  miles  in  length,  beginning  at  Waldo 
running  one  and  one-half  miles,  thence  east 
six  and  one-half  miles  to  the  line  between 
Marion  and  Alorrow  counties,  to  Carrol  & 
Hoyles  for  $25,823.  and  the  contract  for  build- 
ing the  Seiter  road,  three  miles  long,  ea^t  of 
.Agosta  in  Big  Island  township  to  A.  T,  Hradv, 
for   $10,515. 

The  County  Commissioners  at  .Steubeiiville. 
O.,  have  received  a  petition  from  Toronto  and 
vicinity,  a.sking  that  the  road  be  improved 
from  north  of  King's  to  the  Lee  property  at 
("ostoma;  also  from  the  old  Markle  sewer 
pipe  works  to  the  south  limits  of  Toronto; 
also  from  the  north  limits  of  Toronto  to  Fac- 
tory 8  of  the  .Vmcrican  .Sewer  Pipe  C.i. :  also 
from  the  north  limits  of  h'.mpire  to  just  south 
of   'W-llow    Creek. 

The  citizens  of  Rawson.  O..  have  signed  a 
petition  callin.g  for  the  paving  of  about  three- 
<iuarlers  of  a  mile  of  the  main  street  of  ihe 
village.     Bituminous  inac:idani  will  be  used, 

Oregon. 

The  County  Court.  Salem,  Ore,.  Inis  or.lered 
the  construction  of  the  pr(j|)Osed  county  road 
between  Gcrvais  and  Mt.  .Angel. 

The  City  Council  of  Hillsboro,  Ore.  has 
liassed  the  ordinances  providing  for  paving  the 
downtown  district  and  installing  storm  and 
sanitary  sewers  in  a  district  including  nearly 
i>ne-fourth  of  the  city. 

Mayor  .Simon  of  Portland,  Ore,,  has  vetoed 
four  ordinances  passed  by  the  City  Council, 
providing  for  the  improvements  of  portions  of 
10th.  Borthwick  and  Sumner  -Sts.  and  .Mon- 
t:ina   .\vc,,   with    Ha*sain   p.ivement. 

Tennessee. 

The  County  Road  Commissioners.  Knox- 
ville,  Tenn.,  have  begun  to  make  appropria- 
tions (if  funds  for  the  improvement  of  roads 
in    the    county    during   the    Spring.     The    com- 


4S 


ENGINEERING     &     CONTRACTING 


\'ol.  XXXV.     No.  23. 


missioners  will  soon  ask  for  bids  for  the  con- 
struction of  a  tar  binder  road,  estimated  to 
cost  $10,000.  This  road  will  be  constructed 
on  the  Kingston  Pike  for  two  and  a  half  miles, 
beginning  about  the  Mellen  home  and  extend- 
ing to  a  point  east  of  the  Lyon's  View  ."Xsy- 
luni.  The  commissioners  have  also  appropri- 
ated $4,.J00  for  the  repair  of  the  Sharp's  Gay 
and   Central   St.   pikes. 

Pennsylvania. 

The  citizens  01  Philadelphia,  Pa.,  on  May 
■-'3  voted  the  issuance  of  bonds  to  the  amount 
of  $11,.">00.000  for  public  improvements,  as 
follows : 

Sites  and  buildings  for  elementary  schools, 
$1,750,000:  erection  of  a  convention  liall,  $1,500,- 
000;  mandamus  p,ayments,  $1,000,000;  purchase 
of  propertv  for  parUwav.  $1,000,000;  improving 
Delaware  iuul  Schuylkill  Kiver  fronts,  $000,000; 
ropuving  streets  not  occupied  with  car  tracks, 
$.".00,000;  mill  district  high-pressure  fire  main 
system.  $500,000;  improving  Ijeague  Island  Park. 
$500,000;  improving  Boulevard  from  Second 
street  to  Rhawn  street.  $500,000;  opening  streets 
under  Richmond  branch  Reading  Railway,  be- 
tween Richmond  street  and  Kensington  avenue, 
$,500,000;  improving  Fairmount  Park,  $400,000; 
rcpaving  streets  with  wood  blocks.  $300,000;  tak- 
ing property  for  Cobb's  Creek  Park,  $300,000; 
new  police  stations  and  fire  houses.  $300,000; 
building  for  care  of  feeble-minded  persons, 
$250,000;  erection  of  new  bridges.  $200,000;  con- 
struction of  main  sewers,  $160,000;  grading 
streets.  $150,000;  building  for  treatment  of  con- 
tagious diseases.  $150,000;  improvement  of  South 
Bi-oad  Street  Plaza,  $150,000;  police  and  Are  ap- 
paratus and  new  fircboat.  $140,000;  surfacing 
and  resurfacing  countiT  roads,  $100,000;  con- 
struction of  branch  sewers,  $100,000;  soldiers' 
and  sailors'  monument,  $100,000;  children's  play- 
grounds, $100,000;  reconstructing  city  hall  ele- 
vators, $100,000;  reconstruction  of  Cohocksink 
sewer,  $50,000;  improvements  to  Hunting  Park, 
$50,000;  improvements  to  Pennypack  Creek 
Park.  $50,000. 

South   Carolina. 

4«Bids  will  be  received  until  noon.  June  12, 
l-.y  City  Council  of  Sumter,  S.  C  for  paving 
Main  St.,  including  approximately  12,000  sq. 
yds.  of  pavement.  Further  information  can 
be  obtained  of  W.  L.  Lee,  City  Engiheer. 

Texas. 

®TheStandard  Engineering  &  Construction 
Co..    has    been    awarded    the    contract   by   the 


City  Connnissioners  of  Dallas,  Tex.,  for  the 
paving  of  Jefferson  St..  from  10th  to  Tyler 
Sts.,  Oak  ClitT.  .-^n  asphaltic  macadam  is  to 
be  used  for  this  work. 

@The  Commissioners'  Court,  Georgetown, 
Tex.,  has  awarded  the  contract  for  the  con- 
struction of  graveled  and  macadamized  roads 
in  Road  District  No.  2,  to  the  Texas  Building 
Co.,  of  Waco,  Tex.,  for  $2,.500  per  mile.  The 
work  includes  aliout  40  miles  of  road.  The 
county  will  furnish  all  gravel  at  railroad. 
Bids  were  opened  June  1  by  W.  W.  Jenkins. 
Countv   Auditor. 

Utah. 

The  County  Commissioners  at  Salt  Lake 
City,  L'tah,  has  decided  upon  the  repaving  of 
14tli  South  St..  from  St;ite  road  to  the  Den- 
ver &  Rio  Grande  tracks  in  Salt  Lake  City. 
The  road  will  be  surfaced  with  a  combina- 
tion of  slack  and  tar. 

P.  J.  Moran,  of  Salt  Lake  City,  Utah,  sub- 
mitted the  lowest  bid  to  the  City  Council  of 
Salt  Lake  City,  for  paving  extension  No.  70, 
amounting  to  $58,049 ;  bids  opened  May  20.  G. 
F.  McGonagle,  City  Engineer. 

P.  J.  Moran.  of  Salt  Lake  City,  Utah,  at 
$43,154,  submitted  the  lowest  bid  to  the  City 
Council  of  Salt  Lake  City  for  paving  exten- 
sion No.  63.     Bids  opened  May  19. 

P.  J.  Moran  of  Salt  Lake  City,  U'tah,  sub- 
mitted the  lowest  bid  to  the  City  Council  of 
Salt  Lake  City,.G.  F.  McGonagle,  City  Engi- 
neer, for  paving  extension  No.  43,  amounting 
to  $57,111.    Bids  opened  May  19. 

Virginia. 

The  contract  for  the  construction  of  4% 
miles  of  macadam  road  in  Amherst  County, 
Va.,  for  whicli  bids  were  asked  until  ALiy  20. 
has  not  been  awarded.  The  work  includes 
27,894  cu.  yds.  of  excavation,  188  lin.  ft.  of 
r2-in.  vitrified  clav  pipe,  3-56  ft.  of  15-in.  pipe. 
48  ft.  of  18-in.  v'itrified  pipe,  88  ft.  of  24-in. 
vitrified  pipe,  24  ft.  of  30-in.  pipe,  32,320  sq. 
yds.  of  macadam,  6-in.  in  depth,  58  cu.  yds. 
of  cement  rubble,  12  cu.  yds.  of  dry  rubble, 
140  cu.  yds.  of  concrete,  l.lGfi  lbs.  of  rein- 
forcing steel.     The  work  will  be  done  by  the 


count}    force.      S.    L.    \'on   Gemmingen,   Resi- 
dent Engineer,   .Vniborst, 

Washington. 

A  petition  has  been  filed  with  the  City 
Commissioners  of  Spokane,  'Wash.,  asking 
for  the  paving  of  Wall  St.,  from  Garland  Ave, 
to  the  north  city  limits.  Bids  will  probably  be 
called  for  on  various  kinds  of  pavement. 

©Property  owners  along  First  and  Fourth 
Sts..  in  Hoquiam,  Wash.,  have  decided  in 
favor  of  bitulithic  for  the  paving  of  those 
streets.  M.  D.  Ilogan  has  been  aw'arded  the 
contract. 

®The  City  Commissioners  of  Spokane, 
Wash.,  have  awarded  the  following  contracts 
for  street  improvements :  Grading  Oak  St., 
Knox  to  Augusta  Aves.,  C.  M.  Payne,  $3,991 ; 
Grading  16th  Ave.,  Crestline  to  Pittsburg  Sts., 
John  F.  Costello,  $6,600;  Grading  16th  .\ve.. 
Southeast  Blvd.  to  Rockwood  Blvd.,  Robinson 
&  Foster,  $2,622;  Grading  20th  Ave.,  Lincoln 
to  Adams  Sts.,  C.  M.  Pavne.  $3,750;  Grading 
25th  Ave..  Wall  to  Jefferson  Sts..  C.  M.  Pavne, 
$6,500;  Grading  25th  Ave.,  Wall  to  Jefferson 
Sts.,  C.  M.  Payne,  $-5,100;  Paving  with  brick. 
Howard  and  Havermale  Sts.,  Mitchell  Bros., 
$^31,900;  Paving  with  Hassam,  Washington 
St.,  Spofford  Ave.  to  Waverlv  Place,  Hassam 
Paving   Co.,  $42,860. 

The  City  Council  of  Chehalis.  Wash.,  re- 
ceived bids  for  paving  a  part  of  Chehalis  Ave., 
Center  St.,  North  St.,  Prindle  and  East  Mar- 
ket as  follows :  C.  L.  Morris  Construction 
Co.,  Seattle,  Wash.,  $58,200 ;  Warren  Construc- 
tion Co.,  Portland,  Ore.,  $57,740.  The  first  bid 
was  on  asphalt,  while  the  last  was  on  bitu- 
lithic. 

The  City  Council  of  Prosser,  Wash.,  has 
passed  a  resolution  of  intention  to  pave  Sixth 
St.,  froin  the  alley  between  Prosser  and  Dud- 
ley Aves.,  to  the  Sixth  St.  bridge.  The  paving 
includes  2.760  ft.,  and  will  be  built  either  of 
bitulithic    or    bitumass. 

Canada. 

The  citizens  of  Calgary.  Alta.,  on  May  29. 
voted  the  issuance  of  bonds  to  the  amount  of 
$200,000  for  civic  improvements,  subways,  pav- 
ing, bridges,  etc. 
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Arkansas. 

The  Fort  Smith  District  Quorum  Court, 
Fort  Smith,  Ark.,  recently  appointed  or  or- 
ganized a  commission  with  an  appropriation 
of  $10,000  to  either  build  or  buy  the  Poteau 
bridge. 

California. 

•J»Bids  will  be  received  until  2  p.  m..  June 
13.  by  Board  of  Humboldt  County  Super- 
visors, Eureka,  Cal.,  for  the  construction  of 
a  pile  trestle  and  fill  on  the  road  from  the 
New  Eel  River  bridge  to  Ferndale  in  Road 
District  No.  1.  George  W.  Cousins  is  clerk 
of  the  board. 

The  supervisors  of  Stanislaus  county,  at 
Modesto,  Cal.,  have  under  consideration  the 
construction  of  two  bridges  over  Tuolumne 
river.  One  of  the  structures  will  be  located 
near  the  Santa  Fe  bridge,  between  Empire 
and  Hughson,  and  the  otli^r  at  Old  Silva's 
Ferry. 

Delaware. 

Levy  Court,  of  Kent  county  at  Dover.  Del., 
has  decided  upon  the  construction  of  a  new 
luodern  iron  bridge  with  41  ft.  span  and  10 
ft.  roadw-ay  over  the  west  branch  of  the 
Smyrna  river,  to  replace  the  old  Duck  Creek 
bridge. 

Florida. 

^Bids  will  be  received  uiuil  July  3  by 
Board  of  County  Commissioners,  Orange 
county,  Orlando,  Fla.,  for  the  construction  of 
a  steel  swing  bridge  over  west  branch  of  the 
St.  Johns  River  and  a  wooden  swing  bridge 
over    the    eastern    branch    of    the    St.    Johns 


River  at  Geneva  Ferry  in  Orange  county.     B. 
M.  Robinson  is  clerk  of  the  board. 

Mayor  of  Tampa.  Fla.,  has  requested  the 
City  Council  to  order  the  Board  of  Public 
Works  to  commence  work  upon  the  neces- 
sary preliminaries  for  the  construction  of  a 
bridge  over  the  river  at  Lafayette  St.  A 
vertical  lift  type  or  Bascule  style  is  under 
consideration. 

Idaho. 

It  is  reported  that  bids  are  being  asked 
by  the  commissioners  of  Washington  county 
;it  Weiser,  Idaho,  for  the  construction  of  a 
two  span  steel  bridge  over  the  Weiser  river 
at  Midvale,  to  replace  the  old  wooden  bridge 
at  that  point.  The  new  structure  will  be  250 
ft.  long  and  will  cost,  it  is  estimated.  $12,000. 

Illinois. 

®L.  E.  McGann,  Commissioner  of  Puldic 
Works,  Chicago,  111.,  has  awarded  to  the 
Fitz  Simmons  &  Connell  Co..  Chicago,  the 
contract  for  removing  and  disposing  of  sub- 
structure and  superstructure  of  Belmont  Ave. 
bridge,  and  constructing  a  new  pontoon,  a 
new  center  pier,  abutment  pier  and  approaches 
and  such  other  work  as  is  necessary  to  trans- 
fer the  movable  span  to  the  bridge  site  and 
make  it  ready  for  traffic,  including  dredging, 
pile  driving,  etc.  Contract  price  $22,000.  Bids 
opened  April  8th. 

Following  bids  were  received  May  25,  by 
L.  E.  McGann,  Commissioner  Public  Works, 
Chicago.  111.,  for  removal  of  sub  and  super- 
structure of  ■35th  St.  bridge  over  the  South 
Branch  of  Chicago  river:  (1)  removing 
present  draw  span  center  piece,  etc.;  (2) 
dredging  7,000  cu.  yds. :    (3)   blasting  and  ex- 


cavating rock  and  non-dredgable  hardpan, 
1,000  cu.  yds.,  Great  Lakes  Dredge  &  Dock 
Co..  Chamber  of  Commerce  Bldg.,  Chicago. 
(1)  $765;  (2)  39y2  cts.;  (3)  $-5.40;  Fitz- 
simmons  &  Connell  Co.,  Taconia  Bldg.,  Chi- 
cago  (1)   $900;    (2)   35  cts.;    (3)   $-5.85. 

The  Stroebel  Construction  Co..  Chicago, 
111.,  is  now  completing  its  contract  for  the 
construction  of  the  steel  structural  work  on 
the  $600,000  steel  lift  bridge  over  the  Schuyl- 
kill river  at  Passyunk  Ave.,  Philadelphia,  Pa. 
The  structure  will  be  1,300  ft.  long,  60  ft. 
wide  with  a  driveway  of  40  ft.  in  the  center. 
It  will  be  supported  by  12  high  reinforced 
concrete   piers. 

Citizens  of  Belmont  township,  at  a  recent 
election,  voted  in  favor  of  bonding  for  $5,000 
for  the  construction  of  a  new  reinforced  con- 
crete bridge  at  Woodland,  to  replace  the  old 
iron  structure  at  that  site.  Plans  will  be 
I)repared  by  the  State  Highway  Commissioner 
at  Springfield,  111,  Rufus  Kendall  is  town 
clerk. 

The  Sterling-Moline  Traction  Co.  has  under 
consideration  the  construction  of  a  new- 
bridge  at  First  Ave.  to  carry  the  tracks  into 
Sterling.  111.,  as  it  is  believed  the  present 
structure  is  inadequate. 

The  contract  for  the  construction  of  the 
Smith  and  Woodcock  bridges  in  Banner  town- 
ship, 111.,  has  l)een  awarded  to  the  Illinois 
Steel  Bridge  Co,,  of  which  C.  E.  Xickles, 
Tennessee,   111.,   is  agent. 

The  Pennsylvania  Lines,  the  Baltimore  & 
Ohio  R.  R.  and  the  New  York  Central  Lines 
are  planning  the  construction  of  new  bridges 
over  the  Calumet   river  in  Chicago,  111. 

The    Oak    Park    Elevated    Railroad    Co.    is 


•i"  indicates  work  now  open  for  bids,      ®  indicates  a  contract  let  recently. 
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having  plans  prepared  for  the  construction 
of  the  proposed  bridge  over  the  river  at 
Lake  St.,  Chicago,  111.  R.  D.  Stephens,  Chi- 
cago.  111.,  is  vice  president  of  the  company. 

Mayor  J.  F.  Bidinger  favors  the  construc- 
tion of  a  new  bridge  across  the  ravine  in 
Waukegan,  111.,  and  will  take  the  matter  up 
with  the  officials  of  the  street  car  company. 
The  cost  of  the  structure,  it  is  thought,  will 
be  about  $05,000. 

Plans  and  specifications  are  being  prepared 
by  S.  B.  Hand,  city  engineer,  for  the  con- 
struction of  a  bridge  over  the  Keith  creek 
at  Sixth  St.,  Rockford,  111.  The  structure 
will  be  12o  ft.  long  and  the  cost  is  estimated 
at  $1-2,000. 

Indiana. 

^Bids  will  be  received  untU  10  a.  m..  June 
8,  by  commissioners  of  Daviess  county,  \\  ash- 
ii'igton,  Ind..  for  tlie  construction  of  bridges 
in  Bogard  and  Elmore  townships.  Thomas 
Nugent  is  county  auditor. 

Plans  are  being  prepared  by  \V.  S.  Moure, 
city  engineer  of  South  Bend,  Ind.,  for  the 
construction  of  the  proposed  new  bridge  at 
Logan  St.,  Mishawaka,  Ind.  Plans  will  be 
drawn   for  both   steel  and  concrete  structures. 

The  following  bids  were  received  by  the 
Board  of  Public  Works,  Indianapolis,  Ind., 
for  the  construction  of  the  proposed  State 
Ave.  bridge  over  Pleasant  Run.  R.  E.  Pick- 
pns  $9.t)83 :  American  Construction  Co., 
$9,97.0 :  H.  F.  Hackedorn,  $10,303;  Cleary  & 
Kuert,  $0,991. 

Iowa. 

•{•Bids  will  be  received  until  2  p.  ni..  June 
8.  by  F.  W.  Leedham,  county  auditor,  Clinton, 
la.,  for  the  construction  of  three  steel  bridges 
ni  Clinton  county,  as  follows ;  One  50  ft. 
steel  pony  superstructure;  one  40  ft.  steel 
pony  superstructure ;  one  30  ft.  steel  pony 
superstructure.  The  work  will  include  GU 
cu  yds.  excavation  and  404  cu.  yds.  of  con- 
crete in  abutments.  R.  C.  Hart,  Clinton,  la., 
is  county   engineer. 

®The  contracts  for  the  construction  of  7 
reinforced  concrete  bridges  in  Clinton  county 
have  been  awarded  liy  the  commissioners  to 
P    V.   Clarke,  Clinton,  la.,  as  follows  : 


Coiitrai- 

Length 

No.  Sjians. 

Price. 

24  ft. 

2  12-fl.    spans 

$1,034 

14  and 

IC 

ft. 

1  span   each 

1,368 

14   ft. 

1  span 

^90 

24   ft. 

I-beam 

1,HG 

12  ft. 

1  span 

656 

10  ft. 

1  span 

Kansas. 
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son,    Kan. 
two   new 


of 


®St.  Joe  Construction  Co.  has  been  award- 
ed the  contract  bv  the  Board  of  Commission- 
ers, Hutchinson.  Kan.,  for  the  construction  of 
a  slab  girder  bridge,  50  ft.  by  80  ft.,  with  15- 
ft.  spans,  at  Hutchinson,  for  $4,531.  C.  L. 
McLane  is  city  engineer.  Bids  were  opened 
Tune  2. 

®The  contract  for  the  construction  ot  the 
bridge  over  the  river  at  Thirteenth  St.  in 
Wichita,  Kan.,  has  been  awarded  by  the 
County  Commissioners  to  the  Wichita  Con- 
struction Co.,  Wichita,  Kan.,  at  $19,450.  Ac- 
cording to  the  plans  the  structure  will  be 
iu(\  ft.  long  and  18  ft.  wide. 

The  Logan  Ave.  Improvement  League  has 
instructed  the  Street  Committee  to  make  an 
effort  to  secure  the  construction  of  a  bridge 
over  Four  Mile  creek  on  Avenue  Frederick 
Hubbell,  bv  the  city  of  Des  Moines,  la.  The 
East  Des "  Moines  Commercial  League  also 
favors  this  improvement. 

Plans  are  being  prepared  by  county  engi- 
neer for  the  construction  of  three  large  steel 
bridges  in  the  vicinity  of  Delinar,  la.,  in 
Clinton  county. 

According  to  information  received  from 
Topeka,  Kan.,  city  engineer  will  prepare  plans 
and  specifications  for  the  construction  of  a 
new  bridge  at  Fillmore  St..  to  replace  the 
structure  condemned   by   bridge   experts. 

City  engineer  of  Hutchinson,  Kan.,  has  com- 
pleted plans  for  the  construction  of  a  new 
bridge  at  Walnut  St.  The  structure  will  be 
similar  to  the  Main  St.  bridge. 

Commissioners  of  Reno  county  at  Hut.chin- 


planning   the    construction 
:i  ■.   HI   Wellsvilk,   Kan. 
Louisiana. 
^Mids  will  be  received  until  June  20  by  F. 
L.    Maxwell,    Mounds,    La.,    or    A.    L.    Slack, 
Tallulah,    La.,    for    lowering   the    steel    bridge 
over   Bayou   Vid.al   ;it   the  Point  Clear  planta- 


tion 

has 

344 

file 

La. 


m    Madison    parish.    La.      The 
a  span  of   185  ft.  and  the  entire 


tructure 

ength  is 

ft.,    including   approaches.      Plans   are   on 

at   the  office   of   ihe  police  jury.  Tallulah, 

F.  L.  Maxwell  is  president  of  the  jury. 

Maine. 

Among  a  number  of  recommendations  made 
by  the  recently  organized  Civic  Improvement 
Commission  of  Bangor,  Me.,  in  their  report, 
are  those  for  widening  Central  St.,  making 
a  continuous  thoroughfare  from  the  Hampden 
line  to  !\Iarket  St.,  and  the  construction  of 
a  bridge  across  the  Lower  Kenduskeag,  just 
abo\e  the   railroad  bridge. 

Maryland. 

4«Bids  will  lie  recei\ed  until  11  a.  in.,  June 
14,  by  Board  of  Awards,  Baltiniure,  Md., 
for  the  construction  of  a  masonry  arch  and 
retaining  walls  in  place  of  a  wooden  trestle 
along  the  East  Boundary  road  of  Wymaii 
Park,  north  of  the  United  States  Marine  Ho>,- 
l}ital,  Baltimore. 

Massachusetts. 
Selectmen  of  Southbridge,  Mass.,  are  mak- 
ing an  effort  to  induce  the  Superior  Court 
to  appoint  a  commission  to  take  up  the  matter 
of  abolishing  the  grade  crossings  at  Foster, 
Central  and   Hook  Sts.   in   Southbridge. 

Extension    Committee    has 

in   favor  of   the   construc- 

ver   the    river   on   the    line 

in    Saugns   Center,   Mass. 


Woodbury    Ave. 
submitted  a   report 
tion   of    a    bridge 
of    Woodbury    .\vf 

Michigan. 

Board  of  Works.  Grand  Rapid 
voted   to   employ   Daniel   B. 
plans    for   the   ci 
concrete  bridge 


Mich.,  has 
Luten   to  prepare 
instruction    of    the    reinforced 
at  West  Leonard   St. 


Minnesota. 

Plans  are  being  prepared  Iiy  William 
neck,  city  engineer,  .\lbert.  Lea,  for  the 
struetion'  of  an  .«0-ft.  concrete  liridge 
dam. 

Missouri. 

John  V.  Hanna.  chief  engineer  of  the 
sas  City  Terminal  Ry.  Co.,  is  quoted  as 
ing  that  work  will  be  started 
32  viaducts  and  five  subways 


New  Jersey. 

At  a  meeting  of  the  freeholders  of  Union 
and  Somerset  counties  at  Plainfield.  it  was 
decided  to  replace  the  old  wooden  bridge  at 
Washington  .Ave.,  in  that  place,  with  a  new 
reinforced  concrete  structure  00  ft.  long  and 
.50  ft.  wide.  Elizabeth,  N'.  J.,  is  the  cuunty 
seat  of  Union  county. 

The  Board  of  Somerset  County  Freeholders 
;it  SomerviUe,  X.  J.,  has  decided  to  construct 
a  new  bridge  of  reinforced  concrete  at  West 
l-:nd  Ave.  m  Plainfield,  N.  J.,  to  replace  the 
present  wooden  structure. 

Borough  Council  and  Central  R.  R.  of  Xew 
Jersey  are  drawing  up  an  agreement  for  the 
construction  of  two  new  bridges  at  Roselle, 
one  over  the  tracks  at  Gordon  St.  and  the 
other  at  Walnut  St.  J.  L.  Bauer  is  borough 
engineer,  Roselle,  X.  J.,  and  C.  \V.  MacQuuid 
is  mavor. 

The  Board  of  Freeholders  of  Warren 
county  at  Belvidere,  X.  J.,  has  resolved  to 
construct  a  new  concrete  bridge  over  the 
I'equest  creek  at  Ilardwick  St.,  'o  replace 
ibe  present  struciurc,  which  is  in  bad  condi- 
tion. 

New  York. 

.\mong  the  bills  advanced  at  the  Senate 
that  went  to  the  third  reading  was  the  one 
i>f  Senator  L.  H.  White,  providing  for  the 
.appropriation  of  $40,000  for  the  construction 
of  a  new  bridge  over  the  Mohawk  at  dam  5, 
between    filenville    and    Rotterdam,    X.    V. 

I'ax  pavers  of  Hoosick  Falls,  X.  Y.,  iiavc 
voted  to  bond  the  town  in  the  sum  of  $5,000 
for  the  construction  of  the  proposed  new 
(Ireer  Hollow  bridge.  Plans  and  specilica- 
lioiis  have  been  prepared  for  the  improvement 
by  Charles  Roemer.  county  superintendent  of 
h'ishwavs.  The  structure  will  be  a  straight 
reinforced  concrete  structure,  100  ft.  long 
and  0  ft.  ill  diameter. 

The   Concrete-Steel    Engineering   Co..    13-21 
Park    Row.    Xew    York    City,    has    submitted 
the    city    officials    of    Watertown,    X.    Y.. 
stimates   of    the   cost   of    building 
d    Jack'on    St.    bridge    over    the 
is   ci'.v    engineer. 


Ear- 
con- 

and 


Kan- 
stat- 

this  summer  on 

in  Kansas  City, 
Mo.  The  Campbell  St.  viaduct  will  be  the 
first  started.  This  can  be  built  with  com- 
paratively little  excavation  work,  and  prob- 
ably will  lie  finished  by  January  1.  Those 
at  McGee  St.  and  Grand  Ave.  also  are  to 
be  started.  The  subways  on  which  work  will 
be  commenced  are  at  Indiana  .\ve..  Fifteenth 
St.,  Ninth  and  Hardesty  Sts.,  Jackson  Ave. 
and  Independence  road.  Several  of  these  may 
be  completed  by  spring,  but  one  or  two  prob- 
ably will  require  nearly  a  year.  The  viaducts 
will  cost  all  the  wav  from  $20,0n(i  to  $40(l..)o(i, 
and  the  subways  from  $25,000  to  $:l(Hi.0Oii. 
Most  of  the  crossings  along  the  Belt  Line 
cannot  lie  started  until  considerable  excava- 
tion work  is  done.  One  shovel  has  started 
to  excavate  at  Woodland  Ave.,  near  Nine- 
teenth St.  This  one  hill  must  be  torn  from 
a  number  of  crossings.  Should  the  proposed 
grade  change  be  granted,  l.OdO.Ono  cu.  yds. 
of  dirt  will  be  excavated.  The  other  shovel 
is  completing  the  work  on  the  station  site. 
It  now  is  on  the  next  to  the  last  cut.  and 
the  remainder  of  the  work  will  require  about 
three  weeks.  Then  work  can  be  started  on 
the  station  foundation  and  the  O.  K.  creek 
sewer.  The  shovel  then  will  complete  the 
plaza  excavating  after  wliich  it  will  be  put 
to  work  along  the  hill  near  Woodland  Ave. 
Nebraska. 
^Commissioners  of  (iage  county  at  Beatrice, 
Neb.,  recently  awarded  the  contract  for  the 
construction  'of  20  bridges 
tions  of  the  county  to  the 
Co.,  Omaha,  Xeb. 

®  indicates  a  contract  let  recently. 


in    different    sec- 
Standard    Bridge 


to 

plans   and 

the     propo: 

r.lack    ri\er.      i:.    W.    Saylc 

Ohio. 

4»I',ids  will  be  received  until  noon,  June  12. 
Iiy  Board  of  Lawrence  County  Coniinissioners, 
Ironton,  O.,  for  the  construction  of  the  su- 
perstructure of  a  steel  highway  bridge-  over 
Symmes  creek  on  Waterloo  and  Mt.  Vernon 
tiirniiike.  The  structure  is  to  be  100  ft.  long 
and  10  ft.  wide,  with  0  panels,  height  of  truss 
equal  to  panel  length.  .-\.  C.  Robinson  is 
countv  auditor. 

^Bids  will  be  received  until  11  a.  m.,  June 
'^t!,  bv  Board  of  Cuyahoga  County  Commis- 
sioners, Cleveland,  ()..  for  the  construction, 
under  Report  Xo.  2709,  of  a  concrete  bridge, 
on  .Vnderson  road  in  Eucliil  township.  Frank 
L.  Liiiider  is  countv  surveyor.  J,  l"".  Gobleii- 
bogeii  is  clerk  of  the  lioanl. 

®City  of  Cincinnati,  ()..  on  May  9.  awardecl 
the  contract  for  the  cleaning  and  painting  of 
the  8th  St.  viaduct  to  John  tjruber,  2.3n8  (.est 
St.,  Cincinnati,  O..  at  $0,,uO.  J.  J.  Weiiner  is 
clerk,   Dept.   of   Public  Service. 

Board  of  the  Oberlin  Chamber  of  Com- 
merce recently  viewed  tb<'  proposed  site  for 
the  construction  of  the  Lorain  county  bridge 
at  East  31st  St.,  Lorain,  O.  The  estimated 
cost  of  the  improvement  is  $08,000. 

Plans  for  the  construction  of  a  bridge  to 
eliminate  the  Oak  St.  crossing  at  Youn.gs- 
town,  O.,  are  being  jirepared  by  F.  M.  Lillie, 
city  engineer,  and  County  iMigineer  Mont- 
gomery. 

.\n  election  was  held  June  fl  at  Oberlm,  O., 
for  the  puriiose  of  submitting  to  the  voters 
the  proposition  of  issuing  bonds  amounting 
to  .$0S,(in0  for  the  I'.ast  31sl  St.  bridge  iii 
that  city.  James  Edwards  is  president  of 
the  Oberlin  Chamber  of  Commerce. 

Surveyor  of  Butler  county,  L.  A.  Dillon, 
Hamilton,  O.,  has  lieen  directed  by  the  county 
commissioners  to  prepare  plans  for' the  con- 
struction of  two  bridges,  estimated  to  cost 
;ibout  $12,000.  One  will  be  175  ft.  long  at 
Sloat    farm    in    C)xford    township,    the    other 


•}*  indicates  work  now  open  for  bids. 
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a    17.5    It.    span    at    Williamson    farm,    near  Advices   from  Ligonier.   Pa.,  state  that   tlie 

Collinsvillc.  commissioners    of    Westmoreland     connty     at 

It  is  reported  that  the  Cleveland,  Cincinnati,  Greensburg,  Pa.,  have  decided  upon  the  con- 
Chicago  &  St.  Louis  (Big  Fonr)  R.  R.  is  struction  of  a  new  bridge  at  Oak  Grove 
planning  the  constrnction  of  a  large  viadnct  on  the  road  leading  to  Stark  farm,  to  replace 
over  Its  yards  at  Sharonvillc  and  the  creek  the  old  structure  at  that  point, 
at  the  same  point.  O.  E.  Selby.  Cincinnati,  Surveyor  of  Lackawamia  county  at  Scran- 
O..  is  engineer  bridges  and  buildings.  ton,    Pa.,    is   making   plans    for   the   construc- 

The   following  bids  were  received   Mav  20,  tion  of  a  new  bridge  over  Keyser  Valley  creek, 

by  Director  of  Public  Service,  Cincinnati.  O..  "ear  Tubbs  &  Watknis'  lumber  yard  hi  Tay- 

for    the   construction   of    the   substructure    of  'or.   Pa.     It  is  planned  to  have  the  structure 

the   Gilbert   Ave.    viaduct,   estimated   by   engi-  '""'t  of  reinforced  concrete. 

neer   to   cost   $71,500:      (H    being    for   C.    H.  All   bids   opened   June    1    by   the    Board    of 

Gladorf-       (2)       Mc^rtliur      Concrete      Pile  Commissioners    of    Clinton    county    at    Lock 

Foundation   Co.;    (3)"  A.  J.   Hcnkcl   &   Sulli-  Haven,   Pa.,   for  the  construction  of  a  bridge 

van:     (4)     Cranford    Construction    Co.;     (u")  over    the    west    branch    of    the    Susquehanna 

Thomas    P.    Strack ;     (.G)     Kaps-Brehnt,    1st  River    at    McElhattan,    have    been    rejected. 

National  Bank  Bldg.,  Cincinnati,  O.;  (7)  Wil-  The   superstructure   consists   of    ten   duplicate 

Ham  Scully,  Jr.  &  JBro.  

(1)  (2)  (.1)  (4)  (3)  ^IU             O'l 

3.000  cu     vds.    excavation ?     0.50     $  0.60  $     0.75  J     0.75  $     0.50  $     0.50     $     O.tiO 

l.SOO  cu!    vdi!.    concrete 7.00  6.00  S.OO  6.60  7.50  7.25           S.OO 

80,000  lbs.    leinforcing   steel .025  .025  .03  .03  .03  .023D        .0:! 

84.000  lin.  ft.  piling 1.25  1.10  1.25  .83  .95  ♦           1.25 

Pilling  old  state  sewer 4,500  6,000  0,000  4,090  6.000  5,330         6,000 

Total    $64,100     $59,200     $69,050     $50,160     $56,700  $68,300 

•$1.14   Standard  Peerless;   $1.26   for  Peerless;  $0.85  Peerless  Construction  Taper;  $1.20  Pcerles.s 
Corriig.Tted  Steel. 


Oklahoma. 

The  Purcell-Lc.xington  Toll  Bridge  Co., 
Purcell,  Okla.,  has  been  incorporated  with  a 
capital  stock  of  $100,000,  and  proposes  the 
construction  of  a  new  toll  bridge.  The  direc- 
tors  are  G.  H.  Parker,  J.  T.  Stathem  and 
R.  C.  Boles,  all  of  Purcell. 

Pennsylvania. 

•^Bids  will  be  received  until  10  a.  m.,  June 
U).  by  Board  of  McKean  County  Commis- 
sioners, Smethport,  Pa.,  for  the  construction 
of  a  stone  and  concrete  substructure  and  steel 
superstructure  for  a  bridge  over  a  branch  of 
the  Kinzua  creek  in  Hamilton  township. 

•J-Bids  will  be  received  until  10  a.  m.,  June 
"20,  by  County  Controller  A.  L.  Rhodes,  Read- 
ing. Pa.,  for  the  erection  of  a  reinforced 
concrete  arch  bridge  at  Kutztown.  Pa.  The 
specifications  include  the  removal  of  the  iron 
tru^s  bridge  at  present  on  the  site.  Plans 
and  specifications  can  be  had  at  the  office 
of  the  County  Commissioners,  Reading,  Pa. 

•J*Bids  will  be  received  until  10  a.  m.,  June 
In.  by  E.  A.  Jones,  county  controller.  Scran- 
ton.  Pa.,  for  the  construction  complete  of 
grand  jury  bridge  of  1010  No.  11  over  Keyser 
Creek  on  Main  St.  in  Taylor  borough. 

©Commissioners  of  Washington  county, 
Washington,  Pa.,  recently  awarded  the  follow- 
ing bridge  contracts :  Construction  of  the 
Main  St.  span  of  bridge  over  South  Main 
St.  to  William  Pickett  &  Co.  at  $1,024;  sub- 
structure of  McClane  bridge  on  improved 
Washington-Meadowlands  road  to  William 
Pickett  &  Co.  at  $1,116;  superstructure  of 
McClaine  bridge  to  American  Bridge  Co., 
Penn.  Bldg..  Philadelphia,  Pa.  at  $l,01.j ; 
Applegate  bridge  over  Sugar  Run  in  Inde- 
pendence township  to  W.  F.  Kline  at  $1,0(58 
for  substructure,  and  Penn  Bridge  Co..  Beaver 
Falls,  Pa.,  at  $850 ;  concrete  arch  in  Twilight 
borough  to  Forrest  Construction   Co.  at  $464. 

The  Finance  Committee  of  the  Pittsburg, 
Pa..  City  Council  has  recommended  the  au- 
thorization of  a  $30,000  bond  issue  to  provide 
the  necessary  funds  for  the  construction  of  a 
bridge  over  Everett  St.,  in  line  with  Hoevler 
St. 


plate  girder  spans,  each  07.5  ft.  long,  with 
one  roadway  16  ft.  clear.  The  substructure 
consists  of  nine  reinforced  concrete  piers  and 
two  reinforced  concrete  abutments.  Plans  and 
specifications  are  on  file  at  the  office  of  En- 
gineering &  CoNTR.\CTiNG,  537  Dearborn  St., 
Chicago,  111.  Farris  Engineering  Co.,  Jenkins 
Bldg.,  Pittsburg,  Pa.,  engineer. 

South  Carolina. 

The  Free  Bridge  Commission  of  Columbia, 
S.  C,  W.  G.  Childs.  chairman,  has  decided 
to  advertise  for  bids  for  the  construction 
of  the  proposed  new  free  bridge  at  that  place. 

South  Dakota. 

The  Board  of  Commissioners,  Minnehaha 
county,  Sioux  Falls,  S.  Dak.,  has  ordered 
the  construction  of  the  following  bri)lges : 
00-ft.  span  between  section  32,  Sverdrup  town- 
ship and  section  5  in  Brandon  township ;  40- 
ft.  span  between  sections  17  and  20  in  Split 
Rock  township;  36-ft.  span  between  sections 
17  and  18  in  Valley  Springs  township;  40-ft. 
steel  bridge  between  sections  1  and  2  Edison 
township;  80-ft.  span  between  sections  8  and 
17  in  Highland  township;  a  36-ft.  span  along 
the  quarter  section  line  of  section  10  in  Logan 
township;  20-ft.  span  between  sections  34  and 
•35  in  Taopi  township;  bridge  between  sec- 
tions 28,  Silver  Creek  township,  and  38  Sver- 
drup township;  36-ft.  span  between  sections 
14  and  11  in  Grand  Meadow  township;  40-ft. 
span  between  sections  17  and  20  in  Wayne 
township;  the  approaches  to  the  McGarragh 
bridge  in  Sioux  Falls  township  will  be  graded 
up  and  a  pile  bridge  will  be  built  between 
section  7  in  Brandon  and  section  12  in  Ma- 
pleton. 

Tennessee. 

®The  contract  for  the  construction  of  the 
bridge  over  the  Southern  Railway  tracks  on 
.McCallie  Ave.,  Chattanooga,  Tenn.,  has  been 
awarded  to  the  Chickamauga  Quarry  &  Con- 
struction Co.  at  $8,000.  The  new  structure 
will  be  the  full  width  of  the  street. 

Texas. 

®The  Lavaca  County  Commissioners'  Court 


on  May  27  let  the  contract  for  tUe  construc- 
tion of  a  bridge  to  be  built  over  South  Mus- 
tang creek,  4  miles  south  of  Shriner,  to 
the  Pciln  Bridge  Co.,  Dallas.  Texas,  at  $1,030. 
Work  is  to  be  completed  within  6  months. 

Utah. 

At  an  election  held  at  Brigham  City,  Utah, 
it  was  voted  to  bond  Bo.x  Elder  countv  to 
the  extent  of  $200,000  for  the  improvement 
of  roads  and  the  construction  of  bridges. 

Virginia. 

•|»Bids  will  be  received  until  June  24  by 
committee  of  Franklin  County  Supervisors, 
Rocky  Mount,  Va.,  for  the  construction  of 
bridge  over  Pigg  River  at  Haynes'  Ford ;  also 
a  bridge  over  Chestnut  Creek  in  Franklin 
County.  J.  H.  Ferguson  is  a  member  of  the 
committee. 

Washington. 

^•Bids  will  be  received   from  noon  until  2j 
p.    m.,    Tune   26,   by    Owen    Woods.    Commis- 
sioner of   Public  Works,  Tacoma,  Wash.,   for  ] 
the   construction   of    a   steel   bridge   over   the ' 
Puyallup   river,   and   a   steel   bridge   over   the 
City    Waterway,    combined    estimate    $600,000. 
W.   C.   Raleigh  is  city   engineer.     Waddell  & 
Harrington,   Kansas  City,  Mo.,  are  engineers. 

Wisconsin. 

•I«Bids  will  be  received  until  10:30  a.  m., 
June  10,  by  Department  of  Public  Works,  H. 
E.  Briggs,  commissioner,  Milwaukee.  \\'is.. 
for  the  construction  of  a  bascule  bridge  across 
the  Milwaukee  River  at  the  foot  of  Oneida 
St.  in  the  city  of  Milwaukee.  The  structure 
is  to  be  completed  by  March  1,  1012.  Bonds 
to  accompany  bids  are  required  as  follows : 
For  entire  structure.  $34,500 ;  for  superstruc- 
ture, $18,000;  for  substructure,  $16,600.  L.  J. 
King  is  superintendent  of  bridges  and  public 
buildings. 

®The  contract  for  the  construction  of  the 
new  bridge  at  Morrison,  W'is.,  has  been  award- 
ed to  John  Roberts,  Rockland,  at  $1,540. 

Canada. 

•|»Bids  will  be  received  until  5  p.  m.,  June 
30,  by  chairman  of  the  L'tilities  Committee  at 
the  office  of  the  city  clerk,  Fort  William,  Ont., 
for  the  construction  of  a  reinforced  concrete 
subway  and  supply  of  materials  in  connection 
therewith.     John  Wilson  is  city  engineer. 

•J«Bids  will  be  received  until  June  15,  by 
James  R.  Shanks,  chairman  of  the  Bridge 
Commission,  Wheatland,  Man.,  for  necessary 
labor  and  material  for  the  construction  of 
masonry  abutments;  a  00-ft.  steel  bridge  with 
16-ft,  roadway  over  the  Little  Saskatchewan 
river,  1%  miles  from  Rivers.  Plans  can  be 
seen  at  the  office  of  chief  engineer.  Depart- 
ment of  Public  Works,   Winnipeg,  Man. 

•J«Bids  will  be  received  until  noon.  June  20. 
by  F.  S.  Spence,  chairman.  Board  of  Control, 
Toronto,  Out.,  for  the  construction  of  a  steel 
span  crossing  the  tracks  of  the  C.  P.  R.  at 
Weston  road  in  Toronto.  Plans  and  speci- 
fications are  on  file  at  the  Department  of 
Railways,  Bridges  and  Docks,  city  engineer's 
office,  Toronto. 

•J«Bid3  will  be  received  until  noon.  June  15. 
by  City  Commissioners,  Saskatoon,  Sask.,  for 
the  construction  of  the  substructure  of  the 
10th  St.  subway.  M.  H.  McLeod,  chief  engi- 
neer of  the  Canadian  Northern  Ry..  Winnipeg. 
Man.,  or  George  T.  Clarke,  city  engineer, 
Saskatoon,  Sask.,  can  supply  further  infor- 
mation. 


IRRIGATION.   DRAINAGE,  LEVEES  AND  CANALS 


Arkansas. 

SBids  were  opened  June  1  by  the  Commis- 
sioners of  Drainage  District  No.  1,  Wilmot, 
.■\rk..  for  the  construction  of  a  drainage  canal 
and  laterals  in  .Ashley  County,  Ark.,  the  work 
including  about  700,000  on.  yds.  The  contract 
was  let  to  Clyde  A.  Wall).  La  Grange,  Ind., 
at  7.00  cts.  per  cu.  yd. 


California. 

®.\dviccs  from  San  Bernardino  state  that 
the  Bear  Valley  Mutual  Water  Company  has 
let  to  W.  M.  .Vdams  a  contract  for  construct- 
ing 2,560  ft.  of  rock-covered  canal,  extending 
from  the  Sunnyside  Divide,  near  the  mouth 
nf  Santa  .Ana  Canyon,  to  the  main  canal,  the 
contract   price   being  $3  per   lin.   ft. 


The  Northern  California  Power  Co.,  350 
Post  St.,  San  Francisco,  has  started  work  on 
the  boring  of  a  (),O00-ft.  tunnel  in  connection 
with  its  Dry  Burney  Creek  conservation  and 
irrigation  project.  Dry  Burney  Creek  is  to 
be  dammed  and  a  storage  reservoir  of  1,540 
acres  is  to  be  made.  The  tunnel  is  to  be  bored 
from   the   Dry   Burney   Creek   basin   to   Cero 


•J*  indicates  work  now  open  for  bids.      ®  indicates  a  contract  let  recently. 
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Creek  basin.  The  watt-r  will  flow  down  Cow 
Creek  to  Kilare,  where  tlie  company  has  had 
a  4.000  HP.  plant  lor  several  years.  This  will 
be  increased  to  7,000  HI'.  The  extra  machin- 
ery has  been  ordered.  In  addition,  a  secondary 
plant  will  be  built  down  Cow  Creek,  aising 
the  water  a  second  time  and  generating  3,000 
HP.  more.  After  that  the  water  will  be  used 
for   irrigation  purposes 

Illinois. 

•J*Bids  will  be  received  until  June  8  by 
Commissioner  of  Okaw  Drainage  District, 
Champaign  and  Douglas  Counties,  at  the  of- 
fice of  Ray  &  Dobbins,  Champaign,  111.,  for 
work  in  Subdistrict  No.  7,  including  furnish- 
ing, trenching,  laving,  etc.,  of  the  following 
tile :  6,-100  ft.  -22-111.,  "800  ft.  20-in.,  800  ft.  18- 
:n.,  2,000  ft.  ll-in.,  1,600  ft.  12-in.  The  aver- 
age cut  for  the  22-in.  tile  is  5.8  ft.,  with  a 
maximum  of  about  7  ft.  For  the  balance  of 
the  ditch  the  average  cut  is  about  0V2  ft., 
with  a  maximum  of  about  7  ft.  Work  to  be 
begun  as  soon  as  possible  after  July  1st,  and 
to  be  completed  by  January  1,  1912.  .Bids 
may  be  sent  to  the  commissioners  or  the  at- 
torneys, and  must  be  accompanied  by  a  certi- 
fied check  for  $200.  The  commissioners  are : 
E.  V.  Burton,  Pesotum,  III. ;  J.  J.  Chambers, 
Sadorus.   111.;   J.   C.   Roe,   Hayes,   111. 

Surveys  have  been  made  for  ditches  for 
the  extension  of  the  Rush  Creek  Drainage 
District  in  McHenry  County,  so  as  to  drain  an 
additional  3,000  acres  of  land.  Construction 
work  is  under  way  in  the  district  as  originally 
planned.  A.  L.  Webster,  County  Surveyor, 
\\'oodstock.  111.,  made  the  sur\-eys. 

Indiana. 

Petition  is  to  be  filed  with  the  County  Com- 
missioners at  Hartford  City,  Ind..  for  the 
dredging  of  Little  Lick  Creek.  This  petition 
will  take  the  place  of  one  filed  last  March 
and  which  was  not  docketed  for  the  reason 
that  enough  remonstrants  had  been  obtained 
to  defeat  it.  The  proposed  project  is  to 
dredge  Little  Lick  Creek  through  two  town- 
ships to  a  depth  of  7  ft.  and  at  a  cost  of  $150,- 
000. 

Iowa. 

Advices    from    Enimetsbur.g.    la.,   state   that 

'the  work  of  dredging  and  improving  Medium 

Lake,   near  Emmetsbiirg.   will  be  started  in  a 

few  days.     The  sum  of  Jl-J.OOO  has  been  raised 

for  this  work. 

Mayor  Alfred  C.  Mueller  of  Davenport, 
la.,  has  appointed  a  River  Front  Improve- 
ment Commission  to  have  charge  of  the  ex- 
penditure of  about  $250,000  for  improving  the 
river  front  at  Davenport.  The  Commission 
consists  of  W.  D.  Peterson.  Rudolph  B. 
Clausen,  architect,  and  Wm.  H.  Kimball,  j:ivil 
engineer,  and  it.  with  the  Mayor  and  Com- 
missioner of  Public  W.>rks,  .'\.  M.  Conipton, 
will  have  full  charge  and  control  hereafter. 
This  Commission  was  authorized  by  the  last 
legislature.  It  will  have  power  to  issue  bonds 
for  such  improvements  as  it  decides  on,  and 
plan  and  direct  all  le\ee  work. 

Louisiana. 

•{•Bids  will  be  received  at  the  office  of  the 
Board    of    State    Engineers.    Court    Building. 


eft  Bank,  .\ew  Lcvce ;  about  3,760  ft.  in 
length;  approximate  contents,  48,500  cu.  yds.; 
deposit  required.  $200;  bond  required,  $2,400. 
South  Bank  of  l.oggy  Bayou  Levee,  Red  River 
Paris,   New   Le\ee;   approximate  contents,  35.- 

000  cu.  yds.;-  deposit  re<|iiircd,  $160;  bond  re- 
quired, $1,750. 

Minnesota. 

4*Bids  will  be  received  until  10:30  a.  m,, 
June  22,  by  .\rthur  A.  Caswell,  County  Audi- 
tor, .\noka,  Minn.,  for  constructing  the  main 
and  branch  ditches  of  the  Judicial  Ditch   No. 

1  of  Anoka  County.  The  estimated  amount 
of  work  to  lie  done  and  the  estimated  cost 
thereof  is  as  follows  ; 

Cu.  .vds.  Cost. 

Main  diu-h   lS,i;L'l.L'7     $  O.Utn.Dl 

Branch   No.    1 I,sor).s0  1S0..'),S 

Branch   No.   2 13, GO:!. .SO  2,062.4:; 

Lat.  1.  Branch  No.  2 4,i;i.(!.S0  466.6S 

Branch   No.   3 3,;sil.7T  :;.S1.1T 

Branch   No.   4 12.427.70  1,324.08 

Bianeli  No.   5 5,674.40  007. Oi 

96,314.D4  $10,962.S<ii 
Tilo  Work. 

Feet.  Cost. 

JIain    ditch    340  $  2,SD9.00 

Lat.  1,  Branch  No.  2 400  120.00 

Branch  No.  5 1,000  500.00 

4,800     $  3,479.00 

®Bids  were  oneiied  May  27  by  Louis  G. 
Vogel.  County  Auditor,  New  Ulm,  Minn.,  for 
the  construction  of  County  Ditch  No.  18,  the 
contract  being  let  to  G.  E.  Gilbertson,  St. 
James,  Minn.,  at  a  bid  6  per  cent  below-  the 
engineer's  estimate.  The  following  tile  will 
be  used:  2.000  ft.  6-in.,  7,95!)  ft.  7-in.,  1,400 
ft.  8-in..  800  ft.  10-in.,  2,500  ft.  12-in.,  600  ft. 
14-in.  and  2,680  ft.  15  in. 

Bids  will  be  received  until  1  p.  m.,  June 
23,  by  P.  D.  McKellar.  County  .\uditor,  Jack- 
son County.  Jackson,  Minn.,  for  the  construc- 
tion of  Judicial  Ditch  No.  3.  The  work  in- 
cludes 9,000  cu.  yds.  cleaning  out  Branch  No. 
1  and  deepening  same  from  station  155  to 
96;  average  depth  of  cleaning  2  ft.,  width  at 
bottom  14"  ft.  Main  ditch,  52.357.90  cu.  yds. 
of  excavating  and  19,920  cu.  yds.  of  clearing 
away  waste  banks,  from  station  257  to  297. 
Total  yds.  of  exc:ivating,  61,357.9U  cu.  yds. 
Clearing  away  waste  banks,  19,9-20  cu.  yds. 
Estimated  cost  of  whole  job,  $8,127.79.  Ditch 
located  4  miles  west  of  Lakefield,  Minn, 

Hearing  is  to  be  held  on  June  14  by  the 
County  Board  of  Polk  County,  Crookston, 
Minn.,  on  petitions  for  the  establishment  of 
County  Ditch  No.  80. 

Hearing  was  held  June  1  by  the  County 
Board  of  Roseau  County,  Roseau,  .Minn,  nn 
a  petition  for  a  proposed  County  Ditch.  Tlie 
system  as  proposed  is  to  consist  of  a  iiKiin 
ditch,  seven  laterals  and   three  branches. 

Hearing  is  to  be  held  June  17  b>  the  Dis- 
trict Court  :it  .Ada.  Minn.,  fin-  the  establish- 
ment of  Judicial  Ditch   No.  51. 

Survevs  are  to  be  made  for  the  estalilish- 
ment  of' Ditches  21  and  22  in  McLeod  County. 
T.  C.  Christlieb.  1  lutchiiison,  Kan.,  is  the  En- 
g-ineer. 

Missouri. 

^•Bids    will    be    received    until    June    21.    by 


George  B:rd,  Engineer,  at  the  office  of  C.  G. 
Weeks,  County  Clerk,  Butler,  Mo.,  for  the 
excavation  of  1,140,000  cu.  yds.  of  material 
in  Drainage  District  No.  1,  Bates  County, 
.\lo.  .-V  certified  check  for  $1,000  must  be  filed 
with  each  bid. 

North  Carolina. 

Piids  will  prol):ibly  be  .-isked  this  month  for 
the  con.-.tructioii  of  ditches  for  the  Buckle 
Swamp  Drainage  District  in  Pender  and  Bla- 
den Counties.  4'lic  total  cost  will  be  about 
$20,00ti  and  the  work  will  include  a  main 
ditch  six  miles  long.  4  to  0  ft/  deep,  and  12  ft. 
bottom  width,  and  three  otfen  laterals,  each 
about  three  miles  long.  W.  K.  .-Mien,  Wil- 
mington.  N.   C,   is   Engineer. 

.A.  $42,000  bond  issue  is  proposed  by  the 
Commissioners  of  Mosely  Creek  Drainage 
District  for  the  construction  of  a  drainage 
system,  G.  V.  Richardson,  Newbern,  N.  C,  is 
Chairman  of  the  Commission. 

North  Dakota. 

Surveys  have  been  made  for  a  reservoir 
to  be  constructed  in  the  Ncsson  Valley  for 
Herman  Nelson's  irrigation  system.  J.  C. 
Field,  County  Surveyor,  Williston,  N.  Dak., 
made  the  surve\s. 

Utah. 

•{■I'ids  w-ill  be  received  until  2  p.  m.,  June 
19,  by  United  States  Reclamation  Service, 
Provo.  Utah,  for  the  building  of  a  dike  to  be 
located  about  -'55  miles  northeast  of  4"histle, 
Utah.  I'lie  work  involves  approximately  the 
following:  88,000  cu.  yds.  of  earth  work, 
4,800  cu.  yds.  of  rock,  1-2,100  cu.  yds.  of  pav- 
ing, 1.400  lin.  ft.  of  drain  tile  and  1,709  cu. 
yds.  of  reinforced  concrete.  For  particulars 
address  the  L'nited  States  Reclamation  Serv- 
ice, Provo,   Utah,  or  Washington,  D.   C. 

Wisconsin. 

•{•Bids  will  be  received  until  June  15  (re- 
advertisement  of  bids  received  May  20),  by 
Bushing  Drainage  District,  C.  W.  Staples, 
Osceola,  Wis.,  Cliairman,  for  the  construction 
of  ditches  Nos.  1,  2  and  3,  including  approxi- 
mately 33,397  cu.  yds.  Total  length  of  ditches, 
about  3%  miles;  three  concrete  arch  culverts: 
7',^  miles  of  five-wire  fence,  galvanized  barbed 
wire,  consisting  of  two  No.  12-gauge  wires 
twisted  with  barbs  not  over  6  inches.  Work 
to  lie  commenced  on  or  before  June  10,  1911, 
and  lie  completed  by  November  1.  1911. 
Plans  and  specifications  arc  on  tile  with  the 
clerk  of  the  Circuit  court  at  Balsam  Lake, 
Wis, 

Bids  will  be  received  until  3  p.  m.,  June  21. 
by  D.iii  l)evnie.  Secretary  .-Mbion  Drainage 
District.  31  Vromaii  Hldg,.  Madison,  Wis.,  for 
the  excavation  of  19,2.'!0  feet  of  ditches,  6  ft. 
l»3ttoni  width,  5.35  ft.  average  depth;  9.915 
feet  of  ditches,  -1  ft.  bottom  width,  4  to  5 
feet  deep,  and  •■f4,93(.l  feet  of  lateral  <Iitches 
bottom  width  2  ft.  average  depth  4  ft. 
Work  suitable  iov  trenching  machine,  drain- 
age excavator  or  drag  line  dredge.  W.  G. 
Kirchoffcr,  Madison,  Wis.,  is  Engineer. 
Plans   anil    specifications   may   be    seen   at    the 

office    of      ENGIXF.F.RINli-CoXTR.vniNG,     537       S, 

Dearborn  St..  Chicago, 


Arkansas. 

4«Bids    will    be    receivcil    nil 
mentioned    in   our   last    is-iie,   b 
Improvement,    Water    Works 
Mena,  .Ark,,   for   furnishing  m; 
new    construction    work,      Reg 
proposals     mav     be     obtained 
Winters    &    Dove.    810    First 
Bldg..   Fort    Smith,   .-\rk.     Job: 
chairman    of    the     Board     of 
Mena.  Ark. 

California. 

®Brauii.  Williams  &  Russell 


til  June  -23,  as 
V  the  Board  of 
'District  No.  2. 
;itcrials  and  for 
ular  forms  for 
by  addressing 
National  Bank 
1  Thompson  is 
Improvement. 


Inc..  503  Mar- 


ket St.  San  Fr.-iiu-iscn.  Cal.,  have  Secured 
the  contract  ,it  l-'ort  Baker.  Cal,,  lor  the 
construction  of  a  lnii.iiiiii-gal.  steel  water  stor- 
age tank. 

The  citizens  of  Long  Beach.  Cal.,  at  a  re- 
cent meeting  voted  in  favor  of  a  resolution 
presented  b\  tin-  Water  Commission,  :iskiiig 
the  City  Council  to  place  before  the  voters  ;i 
proposition  of  voting  $850,000  bonds  for  the 
purchase  of  the  property  of  the  .-Vlamitos 
Water  Cn.,  ;ind  th.-  Long  Beach  Water  Co. 
Colorado. 
^Bids  wiil  lie  received  until  10  a.  m.,  Juno 
16,  bv  Cilv  Council,  Colorado  Springs,  Colo., 


for  furnishing  the  necessary  labor  and  mate- 
rial for  the  construction  of  extensions  to  the 
water  mains.  The  amount  of  work  to  be  done 
is  as  follows :  iMirnishing  and  laying  about 
1)3.785  ft.  of  cast  iron  pipe,  4  to  16  in.,  includ- 
ing about  -13  tons  special  castings,  .\lternate 
biiU  will  also  be  received  for  Ki  in.,  :ilso  12 
in.,  steel  pipe;  43  gate  valves  and  boxes;  five 
hydro  electric  remote  controlled,  12-in.  valves; 
live  12  in.  pressure  reducing  valves;  53  tons  of 
pig  lead;  two  tons  of  calking  hemp;  20  man 
hole  covers;  constructing  20  man  holes. 
Charles  Chapman  is  city  clerk. 

The  citizens  of  Morgan  Hill,  Colo  ,  recently 


4^  indicates  work  now  open  for  bids.      ®  indicates  a  contract  let  recently. 
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voted  the  issuance  of  bonds  to  the  amount  of 
$13,000  for  the  construction  of  n  waterworks 
system. 

According  to  advices  from  Denver,  Colo., 
the  Denver  Union  Water  Co.,  has  arranged 
to  take  steps  to  improve  the  water  supply  of 
South  Denver.  A  pumping  station  will  be 
installed  at  Jewell  .-\ve.  and  L'niversity  St. 
The  work  will  be  done  by  the  company's 
forces. 

Florida. 

The  citizens  of  liradcntown,  Fla.,  liavc 
voted  the  issuance  of  bonds  to  the  amount  of 
$15,000  for  improvements  to  the  water  works 
system. 

Illinois. 

4*Bids  will  be  received  until  10  a.  m.,  June 
12.  by  Board  of  Local  Improvements,  Joliet, 
111.,  for  the  construction  of  water  main  in 
Seeser  St.  W.  S.  Welch  is  clerk  of  the  board. 
Harry    Stevens    is    city    engineer. 

^Bids  will  be  received  until  10  a.  m.,  June 
I'J,  by  Board  of  Local  Improvements,  Joliet, 
111.,  for  the  construction  of  water  mains  in 
Wilson  St.  and  Albert  Ave.  W.  S.  Welch  is 
clerk  of  the  Board.  H.  Stevens  is  city  en- 
gineer. 

•{•Bids  will  be  received  until  10  a.  m.,  June 
12,  by  Board  of  Local  Improvements,  Joliet, 
111.,  for  the  improvement  of  Jackson  St.  by 
constructing  a  watermain  therein.  W.  S. 
Welch  is  clerk  of  the  Board.  Harry  Stevens 
is  city  engineer. 

•{•Bids  will  be  received  by  the  Board  of 
Local  Improvements,  Chicago,  111.,  until  11 
a.  m.,  June  14th,  for  furnishing  all  labor  and 
material  necessary  to  construct  water  service 
pipes  in  fourteen  streets.  Cash  or  certified 
check  for  10  per  cent  of  total  bid  must  ac- 
company proposal. 

•{•Bids  will  be  received  by  the  Board  of 
Local  Improvements,  Chicago.  III.,  uiUil  11 
a.  m.,  June  I4th,  1911,  for  furnishing  all  ma- 
terial and  labor  necessary  to  lay  house  drains 
in  14  different  streets.  Cash  or'certified  check 
for  10  per  cent  of  total  amount  must  accom- 
pany proposal. 

•{•Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  111., 
until  11  a.  m.,  June  13th,  for  labor  and  ma- 
terial for  covering  steam  pipes,  boilers,  breech- 
ing, etc.,  in  the  C8th  St.  pumping  station.  The 
covering  for  the  steam  piping  shall  con- 
tain not  less  than  8-5  per  cent  asbestos  tibre, 
loosely  felted  together,  to  fit  various  sized 
pipes,  and  covered  with  an  8-oz.  canvas  jacket. 
Steam  headers  4  ins.  in  diameter  and  over 
shall  be  covered  with  a  .3-in.  covering  in  lay- 
ers not  less  than  1-in.  thick.  Coverings  for 
boilers  shall  be  applied  in  block  or  sheet  form 
applied  in  two  independent  layers,  not  less 
than  2  ins.  thick,  first  layer  to  consist  of  So 
per  cent  of  asbestos  fibre,  second  layer  not 
less  than  85  per  cent  carbonate  of  magnesia. 
Each  layer  to  be  fastened  w'ith  Xo.  14  gal- 
vanized wire.  Cash  or  certified  check  for 
SloO   to   accompany  proposal. 

•{•Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  111., 
until  11  a,  m.,  June  14th,  for  furnishing  and 
delivering  200  tons  (2,000  lbs.  each)  of  99.5 
per  cent  pure  pig  lead.  Cash  or  certified  check 
for  $1,000  must  accompany  proposal. 

Indiana. 

Engineer  Dabney  H.  Maury  of  Peoria,  111., 
has  submitted  his  report  to  the  City  Council  of 
South  Bend.  Ind..  as  to  the  best  method  to 
pursue  in  reference  to  pumping  the  pure  water 
from  the  East  Mishawaka  wells  into  the  mains. 

George    Cadogan    Morgan,    Consulting    En- 

111., 


gmeer,  160  Washington  Blvd.,  Chicago, 
is  preparing  plans  and  specifications  for 
aonstrnction  of  a  waterworks  system  for 
city  of  Porter,  Ind. 

Iowa. 

be    received    unti 


the 
the 


June  12,  by 
la.,  for  diggin.g  and 
water   main,   5%    ft. 


^Bids    wil 
Water  Committee,  Galva, 
laying    1,100   ft.   of   4-in. 
deep. 

Mayor  James  R.  Hanna  of  Des  Moines,  la., 
has  issued  his  proclamation  calling  for  a  spe- 
cial election  for,  June  19  to  decide  whether  the 


city    shall   purchase   the    property   of   the    Ues 
Moines   Waterworks. 

Kansas. 

^Bids  will  be  received  until  noon.  June  19, 
by  E.  E.  Bellamy,  city  clerk,  Cherryvalc, 
Kas.,  for  the  construction  of  a  water  purifica- 
tion plant,  power  house,  storage  reservoir, 
etc.  Plans  and  specifications  are  on  file  at  the 
office  of  J.  S.  Worley  Co.,  Reliance  Bldg., 
Kansas  City,  Mo. 

The  city  officials  of  Augusta,  Kan.,  have  de- 
cided to  install  a  new  filtration  pl;uil  for  the 
waterworks  at  a  cost  of  $12.i>00. 

Advices  from  Topeka.  Kan.,  state  that  the 
Water  Commissioners  will  soon  advertise  for 
bids  for  a  new  pump  of  8,n00,000  gals,  daily 
capacity. 

.•^n  election  will  be  held  in  Sylvan  Oove, 
Kan.,  on  Jime  2()  for  the  purpose  of  voting  on 
the  issuance  of  bonds  in  the  sum  of  $35,000 
for  the  installation  of  water  works  and  elec- 
tric lights. 

Massachusetts. 

The  City  Council  of  Lynn,  Mass.,  recently 
authorized  an  issue  of  $75,000  in  bonds  for  the 
purpose  of  constructing  two  pumping  stations, 
laving  5,400  ft.  of  30-in.  pipe,  and  for  raising 
Breeds  Point  30  ft. 

Advices  from  Deerfield,  Mass.,  state  that  the 
Deerfield  Fire  District  has  voted  $30,000  for 
the  installation  of  a  waterworks  and  for  fire 
protection.  About  five  miles  of  6-in.  and  8-in. 
mains  will  be  laid  an'd  a  concrete  reservoir 
constructed.  William  S.  Johnson  of  Boston  is 
engineer. 

A  bill  has  been  introduced  in  the  state  legis- 
lature by  the  officials  of  Shelburne  Falls, 
Mass.,  for  the  construction  of  a  new  water 
works,  estimated  to  cost  $75,000.  H.  Xewell 
and  F.  H.  Oakman  of  Shelburne  Falls  will 
have  charge  of  the  work. 

Michigan. 

^Bids  will  lie  received  until  noon.  June  13, 
by  Board  of  Water  Commissioners,  B.  F. 
Guiney,  Secy.,  Detroit,  Mich.,  for  supplying 
seven  72-in.  gate  valves,  seven  motor  operated 
floor  stands  and  nine  hand  operated  floor 
stands. 

The  city  of  Harbor  Springs,  j\Iich.,  has  pur- 
chased a  private  pipe  line  for  the  municipal 
waterworks  for  a  consideration  of  $20,000. 
Bonds  to  the  amount  of  $45,000  w^ere  voted 
last    fall    for    improvements   to   the   plant. 

Minnesota. 

•^Bids  will  be  received  until  7:30  p.  m., 
June  30,  by  Henry  N.  Knott,  City  Clerk,  Min- 
neapolis, Minn.,  for  the  construction  of  filter 
equipment  and  devices. 

•{•Bids  will  be  received  until  June  12,  by 
City  of  Milhnar.  Minn.,  for  the  construction 
of  two  purification  plants  and  pumping  sta- 
tions.    J.   .A.   Rowat   is   City  Engineer. 

®The  Mankato  Mfg.  Co'.,  Mankato.  Minn., 
has  been  awarded  the  contract  by  the  City 
Council  of  that  city  for  furnishing  and  in- 
stalling a  new  boiler  at  pumping  station,  125 
h.  p.,  150  lbs.  pressure,  for  $1,520.  Bids  were 
opened  May  29. 

®The  City  Council  of  Minneapolis,  Minn., 
has  let  the  contract  for  4,000  water  meters  to 
lie  purchased  by  the  city  water  department  to 
the  Xational  Meter  Co..  for  $7  each. 

Estimates  of  cost  for  the  construction  of  a 
waterworks  system  and  an  electric  light  plant 
for  Wayzota,  Minn.,  have  been  made  by  Con- 
sulting Engineer  W.  D.  Lovell  of  Minneapolis, 
!\Iinn. 

Missouri. 

®It  is  reported  that  J.  W.  Dan  forth  Co.,  70 
Ellicott  Square,  Buffalo,  N.  Y.,  has  been 
awarded  the  contract  by  the  city  of  Columbia, 
Mo.,  for  the  construction  of  a  waterworks  sys- 
tem and  electric  light  plant. 

Montana. 

^Bids  will  be  received  until  June  12,  by 
P.  A.  Chase,  City  Clerk,  Lewistown,  Mont.,  for 
the  construction  of  50.000  ft.  of  4  to  I2-iu. 
mains,  including  trenching  and  laying. 

Nebraska. 

According  to  advices  from  Omaha,  Neb.,  the 


city   has   taken   over   the  water  plant  and   im- 
provements will  be  made  shortly. 

New  Jersey. 

•{•Bids  will  be  received  until  2  p.  m.,  June 
111.  by  Decatur  M.  Sawyer,  president  of  the 
Board  of  Connnissioners,  New  Jersey  Re- 
formatory, Rahway,  N.  J.,  for  furnishing  the 
necessary  labor  and  material  for  the  installa- 
tion of  an  independent  source  of  water  sup- 
ply, including  the  following:  Construction 
and  erection  of  tank  and  installation  of 
pumps,  and  for  furnishing  and  delivering  f.  o. 
b.  Rahway,  freight  prepaid,  the  following: 
Cast  iron  water  pipe,  wrought  iron  pipe, 
valves,  gates,  etc.,  cement,  sand,  lumber,  brick, 
crushed  stone,  reinforcing  bars,  nails,  lead, 
manhole  covers  and  frames,  and  any  other 
niaterial  necessary.  .Ml  as  per  plans  and  spe- 
cifications on  file  in  the  reformatorv. 

City  Engineer  M.  R.  Sherrerd  o'f  Newark. 
N.  J.,  will  make  surveys  for  the  proposed 
construction  of  an  impounding  reservoir  near 
Pompton   turnpike   at   Midvale. 

Advices  from  Oiadell,  N.  J.,  state  that  the 
Hackensack  Water  Co.,  will  soon  construct 
a  concrete  dam  across  the  Hackensack  river 
near  Oradell  at  an  estimated  cost  of  $50,000. 

A  public  meeting  was  held  in  Millville,  N.  J., 
recently  regarding  the  proposed  purchase  bv 
the  city  of  the  electric  light  and  water  plants. 
New  York. 

The  City  Council  of  Geneva.  N.  Y..  has 
authorize'd  the  expenditure  of  $40,000  for  the 
purpose,  of  installing  a  slow  sand  filtration 
plant  for  the  purification  of  the  water  supplv. 
William  S.  Johnson,  101  Tremont  St..  Bos- 
ton, Mass.,  is  engineer. 

North  Carolina. 

Bonds  to  the  amount  of  $90,000  were  re- 
cently voted  by  the  citizens  of  High  Point, 
X.  C,  to  extend  the  water  and  sew-er  systems 
and    for    constructing    streets    and    sidewalks. 

North  Dakota. 

®C.  H.  Porritt  of  Fargo.  X.  Dak.,  has  been 
awarded  the  contract  by  the  City  Council  of 
Jamestown,  N.  Dak.,  for  the  construction  of 
the  proposed  waterworks  and  sewer  this  sum- 
mer for  $10,758. 

Ohio. 

®The  Trump  Mfg.  Co.,  Springfield,  O..  has 
been  awarded  the  contract  by  the  Department 
of  Public  Service,  Cincinnati,  O.,  for  fur- 
nishing and_  installing  two  turbine  water 
wheels  for  filtration  plant  at  the  Cincinnati 
waterworks.  The  contract  price  is  $4,249. 
Bids  were  opened  .April  10. 

®C.  Underbill.  2878  Minto  -Ave..  Cincin- 
nati, O.,  has  been  awarded  the  contract  by  the 
Department  of  Public  Service.  Cincinnati.  O,. 
for  laying  water  mains  in  Linwood  Road. 
Union  levee,  etc..  to  Mt.  Washington  for 
$9,572.     Bids  were  opened  May  22. 

The  Department  of  Public  Service  of  Cin- 
cinnati, O.,  has  ordered  plans  and  specifications 
prepared  for  the  construction  of  a  new  water 
tank  for  Mount  Auburn.  It  is  proposed  to 
increase  the  capacity  of  the  tanks  by  2,500.000 
gals. 

The  City  Council  of  Urbana,  O.,  has  author- 
ized the  Director  of  Public  Service  to  con- 
tract w-ith  -a  consulting  engineer  in  connection 
with  the  proposed  improvement  of  the  water 
works  system  of  the  city,  by  the  purchase, 
installation  and  erection  of  pumps,  pipes  and 
appurtenances. 

Oklahoma. 

_«{«Bids  will  be  received  until  10  a.  m.,  June 
27,  by  City  Council,  ^Muskogee,  Okla..  for  the 
construction  of  a  water  intake  and  inlet  tower. 
The  intake  will  include  2,000  ft.  of  54-in.  con- 
crete pipe  submerged  and  laid  across  the  .Ar- 
kansas River  and  up  to  the  bed  of  the  Grand 
River.  The  intake  tower  is  concrete  structure 
built  at  the  upper  end  of  the  intake.  Alexan- 
der Potter  is  consultin.g  engineer.  114  Lil)erty 
-St.,  New  York  city.  T.  P.  Clouts  is  city  en- 
.gineer.  Official  advertisement  will  be  foiuid 
elsewhere  in  this  issue. 

It  is  proposed  to  construct  a  municipal 
water  works  and  an  electric  light  system  in 
Talihina.   Okla.,   at   an   estimated   cost  of  be- 


4*  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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tween  $20,000  and  $2-J,0UO.  Tlie  Mullergren 
Engineering  Co.  of  Poteau.  Okla.,  is  the 
probable  engineer  for  the  work. 

The  city  of  Pawhuska,  Ok!a.,  is  planning 
on  extending  the  present  water  works  system 
of  the  city. 

Advices  from  Comanche,  Okla.,  state  that 
the  citizens  of  that  town  recently  voted  the 
issuance  of  bonds  for  the  construction  of  a 
water  works. 

Oregon. 

The  city  of  Marshlield.  Ore.,  is  again  dis- 
cussing the  matter  of  building  a  municipal 
waterworks.  It  is  probable  that  the  councils 
of  -Marshfield  and  North  Bend  will  order  the 
construction  of  a  joint  [dant  for  the  two  cities. 

Pennsylvania. 

•J«Bids  will  he  received  until  June  f,  by  Com- 
manding Officer,  Frankford  Arsenal,  Philadel- 
phia. Pa.,  for  furnishing  under  proposal  Xo.  129, 
14  extra  heavy  gate  valves.  10  check  valves. 
2  angle  valves,  13  globe  valves.  36  ft.  wrought 
iron  pipe,  40  ft.  brass  pipe,  2"i  extra  heavy 
brass  unions,  53  iron  elbows.  12  iron  tees,  12 
elbow's,  14  flanged  tees,  40  corrugated  copper 
.gaskets,  38  cast-iron  flanges,  1  steam  ejector,  4 
cast-iron    tees,    8   heavy    brass   elbows. 

The  Borough  of  Shrewsbury,  Pa.,  has  sold 
bonds  to  the  amount  of  $12,000  to  C.  C.  Frick 
&  Co.,  of  York,  Pa.,  the  proceeds  of  which 
w'ill  be  used  fnr  waterworks  improvements. 

South  Dakota. 

@P.  F.  Cavanaugh  of  Vermillion.  S.  Dak., 
has  been  awarded  the  contract  by  the  Re- 
gents of  Education,  Fred  W.  Ford,  secy., 
Vermillion,  for  the  construction  of  a  water 
works  system  at  the  University  of  South  Da- 
kota at  Vermillion,  for  $2,oi7.  Bids  were 
opened  May  24. 

The  Missouri  Vallev  Engineering  Co.,  408- 
412  Western  Xationai  Bank  Bldg.,  Mitchell. 
.S.  Dak.,  has  just  received  the  contract  for  the 
desi.gn  and  superintendence  of  a  complete 
water  works  system  at  Henry,  .S.  Dak.,  esti- 
mated to  cost  between  $10,000  and  $12,000. 

Tennessee.  ., 

Plans  and  specifications  are  being  prepared 
by  Consulting  Engineer  George  Cadogan  Mor- 


gan, liin  Washington  Blvd..  Chicago,  111.,  for 
the  installaiinu  of  a  waterworks  system  in  the 
city  of  Leuislnirg.  Tenn. 

The  city  nOicials  of  Henry,  Tenn.,  are  con- 
sidering the  installation  of  a  system  of  water- 
works on  a  small  scale. 

Plans  have  been  made  by  Engineer  C.  H. 
Tenks  for  .the  cirustruction  of  a  new  water 
works  in  McKenzie,  Tenn.,  estimated  to  cost 
$40,000.  The  contract  for  this  work  will  be  let 
about  July  1.  P..  .utls  will  be  sold  about  June 
30.  .An  electric  light  plant  will  also  be  in- 
stalled. 

Texas. 

The  attorney  general  of  .Austin.  Tex.,  has 
approved  the  bonds  of  the  city  of  Brownsville. 
Tex.,  amounting  to  $145,000  for  various  city 
improvements,    including    waterworks. 

Utah. 

.\t  a  recent  mass  meeting  of  the  citizens 
of  Santaquin,  Utali,  it  was  decided  to  bond 
the  town  for  tlie  installation  of  a  waterworks 
system. 

The  citizens  ■■!  Price,  Utah,  at  a  recent  elec- 
tion, voted  the  issuance  of  bonds  to  the 
amount  of  $15,000  for  creating  a  new  park,  re- 
moving indebtedness  nn  the  public  lighting 
l)lant    and    extending   the   waterworks    system. 

Vermont. 

•J«P>ids  will  ])e  rerei\id  mitil  10  a.  m.,  June 
21.  by  R.  J.  Fleming.  Capt.,  Quartermaster, 
Fort  Ethan  .Allen,  Vt.,  for  constructing  an 
addition  to  pump  house,  installing  electrically 
iiperated  pumping  machinery,  building  con- 
crete reservoir  and  remodeling  electric  light- 
ing system  there. 

Virginia. 

^Eids  will  lie  received  until  I  p.  m  ,  June 
14.  by  E.  1{.  Davis.  Supt.  Water  Department, 
103  City  Hall,  Richmond.  Va.,  for  furnishin.g 
and  erectin.g  two  centrifugal  pumps,  piping 
and  water  meters;  also  two  200  h.  p.  electric 
motors,  switchboard  and  wiring. 

^Bids  will  be  received  until  4  p.  m.,  June  14. 
by  Superintendent  E.  E.  Davis.  Water  Works 
Department,  Richmond,  Va.,  for  furnishin.g 
and  erecting  two  centrifugal  pumps,  piping  and 
water  meters:  also  for  two  200  h.  p.  electric 
motors,  switchboard  and  wirin.g. 


Washington. 

•{•Bids  wdl  be  received  until  June  19  by 
Board  of  Public  Works,  Seattle,  Wash.,  for 
the  construction  of  a  penstock  at  Lake  Union 
Auxiliary  water  plant.  R.  H.  Thomson  is  city 
engineer. 

The  Zillah  Wali-r  &  Light  Co.,  has  hied 
articles  of  incorporation  in  the  office  of  the 
cciunty  auditor.  North  Yakima,  Wash.  The 
incorporators  and  trustees  of  tlie  company  are: 
J.  H.  Bartlev,  John  Pendricks  and  C.  S.  Ware. 
The  capitafstock  is  $25,000. 

The  Pacific  Power  &  Light  Co.,  J.  E.  David- 
son, .general  mana.ger.  will  begin  within  a 
short  time  the  extension  of  the  water  mains 
tn  all  parts  of  tlie  citv  of  North  Yakima, 
Wash. 

Wyoming. 

4-Biils  will  be  received  until  1<I  a.  nr.  June 
111.  by  (jeorge  11.  Davis,  town  clerk,  Upton. 
Wyo.,  for  furnishing  the  necessary  labor  and 
material  for  the  construction  of  a  system  of 
water  works,  including  mains,  pumping  ma- 
chinery, stand  pipe,  etc.  Burns  &  McDonnell, 
Scarritt  Bldg..  Kansas  City.  Mo.,  are  engi- 
neers. 

Canada. 

•{•Bids  will  lie  received  until  8 :30,  June  19, 
Ijy  W.  F.  Heal,  city  clerk,  Aloose  Jaw,  Sask., 
fnr  the  inllowing  sewer  and  water  works  con- 
tracts: Contract  30.  for  laying  approximately, 
7.90(1  ft.  24-in.  trunk  sewer:  Contract  .37,  for 
laying  appro.ximately  16,832  lin.  ft.  sanitary 
sewer,  xarying  sizes,  and  approximately  19,197 
ft.  of  water  main,  varying  sizes;  Contract  38 
for  supplyiu.g  approximately  20,553  lin.  ft.  of 
6  to  24-in.  cast  iron  pipe;  Contract  39  for  sup- 
plying approximately  23,474  lin.  ft.  of  6  to  24- 
in.  nitrified  tile  pipe.  J.  M.  Wilson  is  city  en- 
gineer. 

Plans  have  been  made  by  Engineer  F.  W. 
Farncomb  of  London,  Ont.,  for  the  construc- 
tion of  a  new  water  works  system,  estimated 
to  cost  $35.iHiO.  The  work  will  include  about 
];i.000  ft.  of  X,  0  and  4-in.  cast  iron  pipe,  35 
hydrants,  valves,  etc..  and  40.000-gal.  steel 
tank,  elevated  100  ft.  to  bottom.  The  source 
of  supply  will  be  secured  from  deep  wells. 


SEWERAGE     AND     GARBAGE     DISPOSAL 


Alabama. 

The  citizens  of  (  izark.  Ala.,  on  May  23, 
voted  the  issuance  nf  bonds  to  the  amount 
of  $15,000  for  the  purpose  of  sewering  the 
city. 

Arkansas. 

®The  contract  for  installing  sewers  in  the 
recently  organized  district  No.  10,  Texarkana. 
.Ark.,  has  been  awarded  to  Ockander  Bros, 
by  the  City  Commissioners,  for  $11,998.  The 
district  comprises  about  40  squares  and  will 
equip  with  sewerage  facilities  all  that  terri- 
tory embraced  between  Sixth  and  16th  Sts., 
north  and  south,  and  State  Line  Ave.  and  .Ash 
St.,  east  and  west.  Other  bids  received  were: 
M.  J.  Nash,  $12,19(1;  W.  A.  Hanna,  $12,840; 
J.  R.  Edmonds.  $12.37.-.:  .Almeter  S;  Parker, 
$111,195,  and   the   .\rkansas   Sewer  Co.,  $8,040. 

Georgia. 

•{•Bids  will  be  received  until  June  20,  by 
D.  E.  Hogsed,  chairman  Sewerage  Committee. 
Toliscco,  Ga.,  for  the  construction  of  sewerage 
system. 

Idaho. 

The  City  Council  of  Sandpoint,  Ida.,  is  pre- 
paring a  new  sewer  ordinance  wdiich  will  be 
radically  changed  from  the  old  ordinance, 
under  which  the  two  trunk  lines  of  the  pres- 
ent sewer  system  were  constructed.  The  new- 
sewer  ordinance  will  create  a  sewer  district 
of  the  entire  city  and  will  assess  every  prop- 
erty owner  for  sums  necessary  to  build  the 
trunk  lines. 

•J"  indicates 


Illinois. 

^Bids  will  be  received  until  In  a.  m..  June 
12,  by  Board  of  Local  Improvements,  Joliet, 
111.,  for  the  construction  of,  a  sewer  in  Seescr 
St.  W.  S.  Welch  is  clerk  of  the  board.  Harry 
.Stevens  is  city  engineer. 

4«Bids  will  he  received  imtil  11  a.  m.,  June 
14th.  by  the  Board  of  Local  Improvements, 
Chicago.  111..  Chas.  .A.  V.  Standish.  secre- 
tary, for  furnishin.g  the  labor  and  material 
necessary   to  construct   the    following  sewers: 

-Approx. Inter.  Av. 
length  di.im.  rtep. 
ft.      It.      ft. 
X.    IStli  .\v,..   from  .Vdtlison  ."st.   to 

Cornelia    -Vvc (li'.O     1=;,     I.T 

X.    tStli  Ave.    friim  Coriieli.T.  .\ve. 

to    Roscop    Si CGO     IV-     12 

Muskegon   Ave.    from   K.   ISlst  St. 

to  E.   102(1   .St 670     1  T.j 

iluskegon    .\\'e.    from   E.    102fl   St. 

to  E.    lOSiil  .SI 0(10     1 U     10 

Muskegon   -Ave.   from  E.   lOSrd  .St. 

to   E.   lOlih   .St i'O     1         S.IO 

Xevada  St.   from   X.   tSth  Ave.   to 

X.    4Ttli    .\ve 670     I'i      10 

Xevada   St.    from  .\'.  -i;tli  .\vt-.   to 

X.    46th   Ave .'•r.O     1  S 

Og-lesby  Av.-.   from   E.   6,Sth  .St.   to 

E    67th   SI C!10     1  S.,5 

S.    Morgan    St.    from    W.    70th    St. 

to  W.  SOlh  St G70     lU     10..- 

X.    Ridgewnv   .\ve.    f-om  Wright- 
wood     Av.- 170     1  7 

So.    Park    Ave.    from    7:!rd    St.    to 

74th    St 663     1V4       9.5 

So.    Park    Av.-.    from    74th    St.    to 

75th    St 6.i0     1  7.5 

.\Iley   N.    ..f  .■>2d   St.    from    2.'i7   ft. 

W.   of  Drexel   Blvd.    to   Cottage 

Grove  -Ave 350     1  9 

Belle    Plaim-    Ave.    from    X.    4:!id 

Av.-.  to  l.ovvll  .-Vve 330     1  7..-> 

work  now  open  for  bids.      ®  indicates  a  contract 


.s.    Cai-peiilei-    St.    from    W.    S.Trd 

St.   to  W.   S4th   St 700      1  9.D 

Crace  St.   from  5Cth  Ave.  to   COth 

Ave 2.Gi;0     1  7.5 

Coles  A\f.    from    E.    S2d   St.   to   E. 

SlPt     St 630     1 

X.   ."2d  Ave.   from   \V.  Xorth  -Vve. 

to   Le  .Moyne  St 620     lU     10.5 

X.    .p2d    .\ve.    from    Le   Mo.vne    SI. 

to  Hir:.eh  St 670     1  9 

E.-\viK  St.  from  W.  Division  St.  to 

Potomac    Ave 670     l',     10 

L.  wi.s  St.    from    I'otomac  -Wc.    to 

Hirsoh    SI 670     1  S.o 

V\'.     1(141  h     St.     from     Wentworth 

.\V(-.    to   Princeton   Ave 670     l'^     10.5 

W.  I(i4th  St.   from  I'riiieeton  .-Vve. 

to  C.  &  W.  I.  R.  R 600     1  S.5 

5).Andrcw  0"Xeil  has  been  awarded  the  con- 
tract by  the  Board  of  Public  Works  i>_l  Peo- 
ria, 111.,  for  the  construction  of  the  Swiner- 
t.in    St.   sewer   for  $5,900. 

®The  Village  Hoard  ..f  1-V.rsyth.  111.,  has 
awarded  the  contract  for  the  construction 
tif  a  sewer  system  with  a  main  artery  a  little 
more  than  a  mile  in  length  to  Arthur  Birt, 
f.ir  about  $1,(1011.  The  sewer  will  be  of  8,  10 
and  12-in.  tile. 

®The  City  Commissioners  of  Hoopeston, 
111..  (.11  May  25,  awarded  the  contract  for 
the  construction  of  the  new  sanitarv  sewer 
to  Henry  Recs,  of  Quincy,  111,  for  $48,172. 
Frank   Payne  is  engineer. 

Ciirlailment  of  the  cost  of  the  proposed 
sewer  system  in  the  First  and  Second  wards 
of  Kockford,  111.,  has  been  made  by  the 
Board  of  Local  Improvements.  The  system 
in  the  First  ward  is  to  cover  only  half  of 
the  territory  originally  proposed,  and  the  sys- 

let  recently. 
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tern   in  the   Second   ward  is  to  be  eliminated 
entirely. 

Bids  were  received  Jinie  1,  by  the  Board 
of  Local  Improvements,  Chicago,  111  ,  Chas. 
A.  \'.  Standish,  secretary,  for  constructing 
sewers,  the  low  bidders  being  as  follows : 


Cornelia  St 

Jno.  Tirtllli.  51S  W. 
Taylor  St.    Total.. 

GeoiKO    St 

N.  Mancini.  900  W. 
Taylor  St.,  Ar- 
chille  Scully.  To- 
tal     

East  End  Ave 

East  End  Ave 

Thos.  Burke.  4648 
W.  McLane  Ave. 
Total   

W.   lOSth  St 

\V.   lOSth   St 

N.  Mancini.  900  W. 
Taylor  St.    Total... 

N.  Sacramento  Ave. 

Wm.  B'.  Healy.  101 
Washington  St. 
Total     

Stewart  Ave 

N.  Mancini.  Total 

North  Shore  Ave. . . 

N.  Ashland  Ave... 

N.   .Ashland  Ave. . . . 

Jno.  Tirtilli.  Total 

Berenice  Ave 2, 

Wm.  F.  Healy.  To- 
tal     

Armour  Ave 1, 

77th   St 

Perrj-    St 1, 

Perrv    St 1, 

77th"  St 

75th    St 

75th    St 

Wentworth   Ave 

Wentworth   Ave 1, 

Yale   Ave 

Yale   Ave 

N.  Mancini.  Total 


c 
650 
630  ' 


S.O 
V.6' 


6     n.20 

..$780.00 
4     $1.14 


640 
G70 


660 
570 


lU 

1 


1 


11.5 
10.0 


10 


.  ..$:is.:o 
..    $2.00 

14      $1.70 


11.0 
S.5 


$2,419.00 

..      ..      $1.44 
10       G     $1.24 


.S1,G37.20 
2     $1.50 


820     1 


S.O 


S40 
G70 
340 


1^* 

IVi 

IVi 


000     1 


6.0 
7.5 
S.O 

's.o 


340 
240 
340 

341 
S90 
445 
400 
r,70 
300 
670 
640 


214y 

1%* 

1V>* 

1 

1 

1 

lU 
1 


$360.00 

7       3     $1.24 

$1,016. SO 

.,  ..  $1.27 
..  ..  $1.27 
11       7     $1.27 

$1,714.50 

13     19     $1.26 


.$2,520.00 
..  $4.90 
..  $4.90 
..  $4.90 
..  $4.00 
. .  $1.93 
..  $1.90 
..  $1.40 
$1.55 


11.5 

12.0 

12.5 

10.0 

It. 5 

10.5 
9.5 
9.5 

9.0  ..  ..  $1.53 
7.0  ..  ..  $1.40 
7.0     G4      74      $1..TO 

$27,036.30 


•Double  strength.     tDouble  ring. 

The  Common  Council  of  Danville,  111.,  has 
adopted  a  resolution  to  construct  a  sanitary 
sewer  in  the  allev  between  Sherman  and 
Sheridan    Sts.,    from    Faircbild   to   Woodbury 

The  Board  of  Local  Improvements  of  JNlar- 
shall.  111.,  has  ordered  readvertisement  for 
bids  for  the  construction  of  the  township  high 
school   sewer. 

Indiana. 

®The  Board  of  Public  Works  of  Gary,  Ind., 
Harry  G.  Moose,  city  clerk,  has  awarded 
the  contract  for  the  construct'on  of  District 
Sewer  No.  5,  known  as  the  Tolleston  sewer 
system,  to  Michael  Byrne,  of  South  Chicago. 
111.,  for  $16.5,000.  The  approximate  quantities 
are  as  follows:  5"2.3  lin.  ft.  78-in.  sewer; 
313.9  lin.  ft.  72-in.  sewer;  3,778.8  lin.  ft.  6x6 
ft  to  6x8  ft.  r,V2-in.  sewer;  499.7  lin.  ft.  06- 
in.  sewer:  1,823.8  lin.  ft.  60-in.  sewer;  764.2 
lin.  ft.  ."j4-in.  sewer;  99.").2  lin.  ft.  48-in.  sewer: 
727.3  lin.  ft.  42-in.  sewer;  810.6  lin.  ft.  30-in. 
sewer;  403.0  lin.  ft.  24-in.  sewer;  437.3  lin. 
ft.  15-in.  sewer;  1,224.7  lin.  ft.  12-in.  sewer: 
52  manholes;  4  catch  basins;  4  gutter  inlets. 
Bids  were  opened   May  22. 

The  Board  of  Public  Works  of  Terre 
Haute.  Ind.,  has  received  a  communication 
from  the  Common  Council  outlining  the  num- 
ber and  location  of  the  sewers  to  be  built 
in  the  city  during  the  summer,  together  with 
an  estimate  of  the  cost  of  each  sewer.  Donn 
M.  Roberts  is  city  engineer. 

Iowa. 

•J*Bids  will  be  received  until  8  p.  m..  June  9, 
by  Otto  P.  Geiger.  city  recorder.  Dubuque, 
la.,  for  the  construction  of  an  8-in.  tile  san- 
itary sewer  in  West  Fourteenth  St..  from 
Prairie  St.  lo  Belmond  St.,  thence  in  Bel- 
mond  St.  to  the  center  of  Lot  13,  E.  E.  Jons' 
Sub.,  in  accordance  wilh  plans  and  specifica- 
tions on  file  at  the  ofiice  of  the  recorder. 
The  approximate  quantilies  are  1,650  lin.  ft. 
of  8-in.  tile  pipe  and  9  manholes. 

4*Bids  will  be  received  until  June  13  (re- 
ad\  ertiscment),    by    (_'ity    Council    of    Clinton. 


la.,  tor  the  construction  of  sewers  in  Sewer 
District  No.  4.  W.  E.  Hayes  is  city  clerk 
and  R.  C.  Hart  is  city  engineer. 

The  Capital  Realty  Co.  has  applied  to  the 
City  Council  of  Des  Moines,  la.,  for  sewer, 
gas  and  water  mains  on  44th  St.  to  Cham- 
berlain  Ave. 

The  City  Council  of  Cedar  Rapids,  la.  has 
taken  steps  looking  to  the  laying  of  several 
blocks  of  sanitary  and  storm  sewers. 

The  citizens  of  Essex,  la.  are  taking  steps 
to  put  in  a  number  of  new  sewers. 

Plans  have  been  prepared  for  the  construc- 
tion of  six  and  nine-tenths  miles  of  sewers, 
a  septic  tank  and  filter  beds  for  the  town 
of  Vallcv  Junction,  la.  The  estimated  cost 
is  $45,006. 

The  contract  for  the  construction  of  a  pub- 
lic sanitary  sewer  in  several  streets  of  Shel- 
don, la.,  for  which  bids  were  asked  by  the 
City  Council  until  June  1,  has  not  been 
awarded.  The  work  will  be  readvertised.  E. 
W.  Smale  is  city  clerk. 

Following  bids  were  received  by  O.  W. 
Sandberg,  city  clerk,  Keokuk,  la.,  on  May  31. 
for  the  construction  of  a  number  of  sewer 
improvements  iji  Sections  1,  2  and  3 :  Ette  & 
Prasse,  Section  1,  excavation,  94  cts. ;  rock 
excavation,  $5;  insp.  pipes,  $20;  1-2,  insp. 
pipes,  $18;  inlets,  35  cts.;  pipe,  21  cts.;  section 

2,  earth  excavation,  $1.05;  rock  excavation, 
$5 ;  insp.  pipes,  $22 ;  manholes,  $.30 ;  flush 
tanks,  $50 ;  inlets.  40  cts. ;  pipe,  24  cts. ;  section 

3,  earth  excavation,  68  cts.;  rock  excavation, 
$5 ;  1-2,  insp.  pipes,  $17 ;  inlets.  35  cts. ;  pipe, 
21  cts.  Cameron  &  McManus,  section  1,  exca- 
vation, $1;  rock  excavation,  $5;  insp.  pipes, 
$20 ;  inlets,  40  cts ;  rock  excavation,  $4 ;  insp. 
pipes,  $20 ;  manholes,  24  cts ;  section  3,  earth 
excavation,  75  cts.;  insp.  pipes,  $20;  inlets,  40 
cts. ;  pipe,  24  cts. 

Kansas. 

Plans  have  been  prepared  for  the  construc- 
tion of  a  sewer  system  in  Mulvane,  Kan. 
The  estimated  cost  of  the  system  is  $8,000. 

The  City  Commissioners  of  Coffeyville, 
Kan.  have  recently  passed  an  ordinance  cre- 
ating an  additional  sanitary  sewer  district. 
\\"ork  is  to  be  commenced  at  once. 

The  proposed  west  side  sewer  district  of 
Topeka,  Kan.,  will  probably  be  made  to  in- 
clude the  Lowman  Hill,  the  Elmhurst  and 
Potwin  sewers,  which  are  already  constructed. 
None  of  these  sewers  have  sufficient  outlet 
to  the  river  and  the  proposed  project  will 
join  the  districts  so  as  to  give  them  a  5-ft. 
sewer  main  to  the  river.  A.  R.  Young  is 
city  engineer. 

Kentucky. 

4*Bi(is  will  be  recei\'ed  until  noon.  June  10, 
liy  J.  B.  Rice,  city  clerk,  Dawson  Springs,  Ky., 
for  the  construction  of  sewers,  sanitary  sew- 
ers and  appurtenances,  including  approxi- 
mately 3.800  cu.  yds.  earth  excavation,  200  cu. 
yds.  rock  excavation,  2,64t)  ft.  r2-in.  vitrified 
sewer  pipe.  .540  ft.  10-in..  1,400  ft.  9-in.,  3,4i.>0 
ft.  S-in.  pipe  and  25  brick  manholes.  Plans 
and  specifications  are  on  file  with  city  clerk, 
or  copies  may  be  had  from  W.  A.  McDonald, 
engineer.  Central  Cifv,  Ky.,  upon  payment  of 
$5. 

Louisiana. 

Engi-ieer  Alfred  F.  Theard.  of  the  Sewer- 
age and  Water  Board,  of  New  Orleans.  La., 
has  prepared  a  report  of  his  investigations 
of  the  drainage  situation  at  Milneburg,  and 
has  presented  the  same  to  the  board. 

Maryland. 

•J«Bids  will  be  received  until  11  a.  ni.,  June 
28,  by  Board  of  Awards,  Baltimore,  Md.,  for 
constructing  Jones'  Fall  Conduits,  Section  No. 
1.  Storm  Water  Contract  No.  14  in  accord- 
ance with  plans  on  file  at  the  office  of  Calvin 
\\'.  Hendrick.  chief  engineer  of  the  Sewerage 
Connnission,  904  American  Bldg.,  Baltimore. 
Md.  The  work  will  include  the  following 
approximate  quantities:  28,000  cu.  yds.  earth 
excavation ;  900  cu.  yds.  rock  excavation ; 
40,000  cu.  yds.  concrete  masonry ;  750  yds. 
brick  masonry;  4,000,000  lbs.  reinforcing  steel; 
12,000  sq.  vds.  granolithic  resurfacing;  140,- 
O1I11   lin.    ft.' piles;   2.tl00   M.    ft.   B.    M.   lumber 


in  foundation ;  50  tons  cast-iron  pipe  and  spe- 
cials ;  900  lin.  ft.  vitrified  sewer  pipe,  6  ins. 
to  30  ins.  in  size;  40  tons  structural  steel. 

•{•Bids  will  be  received  until  11  a.  m.,  June 
28.  by  Board  of  Awards,  Baltimore,  Md.,  for 
constructing  Jones  Falls  conduits,  Section 
No.  1,  Storm  Water  Contract  No.  14.  Plans 
on  file  at  the  office  of  Calvin  Hendrick,  chief 
engineer  of  the  Sewerage  Commission.  Offi- 
cial advertisement  will  be  found  elsewhere  in 
this  issue. 

The  following  bids  were  received  by  the 
Board  of  Awards,  Baltimore,  Md.,  on  May 
24  for  the  following  contracts;  Calvin  M. 
Ftendrick,  chief  engineer.  Sewerage  Commis- 
sion :  Sanitary  Contract  No.  60,  office  and 
laboratorv  building,  sewage  disposal  works, 
David  M.  Andrew  Co.,  Baltimore,  $27,000; 
Piel  Construction  Co.,  Baltimore,  $27,000  (in- 
formal) ;  Benj.  F.  Bennett  Bldg.  Co.,  Balti- 
more, $27,900 ;  J.  L.  Robinson,  Baltimore, 
$29,063.  _  Sanitary  Contract  No.  66,  lateral 
sewers  in  District  36-.A :  B.  F.  Sweeten 
&  Son,  Baltimore,  $87,645;  W.  H.  &  C.  F. 
Thompson,  Baltimore,  $96,017 ;  David  Peoples, 
Baltimore,  $101,893;  William  McCarthy  & 
Co.,  Baltimore,  $105,498;  David  M.  Andrew 
Co.,  $100,2.5.5. 

Michigan. 

•{•Bids  will  be  received  until  8  p.  m.,  June 
7,  by  Richard  Cuddihy,  city  clerk,  Hubbell, 
Mich.,  for  the  construction  of  650  ft.  of 
30-in.   No.   1   standard   sewer  tile. 

The  Board  of  Education  of  Iron  Mountain, 
Mich.,  has  engaged  Engineer  J.  M.  Golds- 
worthy  to  carry  out  a  survey  with  a  view 
to  installing  a  sewage  system  for  the  Lud- 
ington  school. 

The  Village  Council  of  Hubbell.  Mich.,  has 
decided  to  construct  a  new  sewer  system  on 
Gregory  and  E.  Sts.,  in  the  village,  about 
000  ft.  in  length.  E.  X.  Gillet  is  president 
of  the  council. 

Work  of  constructing  the' pumping  station 
for  the  sanitary  zone  sewer  system  in  the 
Fourth  ward,  Kalamazoo,  Mich.,  will  be  com- 
menced within  a  short  time,  according  to 
advices  from  that  city.  The  structure  will 
ne  about  18  ft.  in  diameter,  rising  about  12 
ft.  to  the  eaves  above  the  grade  and  extend- 
ing nearly  15  ft.  underground.  Machine 
pressed  bricks  will  be  used.  The  sewage 
which  flowed  into  the  station,  which  will  be 
located  at  the  intersection  of  the  Axtell  creek 
with  John  St.,  will  be  elevated  several  feet 
by  means  of  a  6-in.  centrifugal  pump  driven 
by  an  electric  motor,  and  forced  into  the 
outlet  pipes  running  to  the  river.  The  esti- 
mated cost  of  the  entire  system  is  $20,000. 
H.  A.  Johnson  is  city  engineer. 

J.  J.  Reus,  at  $9,.306,  submitted  the  lowest 
bid.  May  25,  to  the  Board  of  Public  Works 
of  Grand  Rapids,  Mich.,  for  the  construc- 
tion of  a  sewer  in  North  College  Ave. ;  John 
Van  Ess.  at  $2,502,  submitted  the  lowest  bid 
for  a  sewer  in  North  Ave..  Marietta  and 
Cole  Sts. 

The  Board  of  Public  Works  of  Duluth, 
Minn.,  has  been  ordered  to  proceed  wilh  the 
construction  of  a  sanitary  sewer  in  03rd.  64th 
and  65th  Aves.,  west. 

The  Board  of  Public  Works  of  St.  Paul. 
Minn.,  has  made  a  favorable  report  on  the 
Atlantic  St.  sewer.  The  citv  engineer's  esti- 
mate is  $2,350.  or  $1.02  per 'front  foot.  The 
sewer  will  extend  from  Beech  to  Margaret 
St..  in  .Atlantic  St..  and  in  Margaret  St., 
from  Atlantic  to  Duluth  .\ve. 

Minnesota. 

^Bids  will  be  received  until  8  a.  m..  June 
14.  by  City  Council  of  Hutchinson,  Minn.. 
for  the  construction  of  certain  sewers  and 
appurtenances.  The  work  will  include  2,600 
lin.  ft.  of  12-in.  sewer  and  three  straight 
manholes.     C.  K.  Goodnow  is  city  clerk. 

®Illstrup  &  Olson.  Minneapolis,  Minn., 
have  been  awarded  the  contract  by  City  Coun- 
cil of  .\lbcrt  Lea,  Minn.,  for  the  construction 
of  sewer  improvement  for  $14,4\)0.  The  work 
includes  304  6x8  in.  Y's  and  39  6x10  in.  'i''s, 
9.513..58  ft.  of  8-in.  single,  6  ft.  to  18  ft.  deep, 
1,411.24  ft.  10  in.,  6  ft.  to  16  ft.  deep,  207.32 
ft..  8  ft.  to  15  ft.  double,  8  ft.  to  12  ft.  deep. 


I 


•J*  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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28:2.j    ft.    lo-in     single    storm,   8    ft.    to    10   ft.  North  Carolina.  Davtoii,    O.,    has    been    awarded    the    contract 

•deep,   uO   manholes,   40    ft.,   10-in.   catch   basin  ,,,         ,          ,                 .     ,      t~      •                  ,t  l^v   that  city   for  the  construction   of  the  san- 

connection  pipe,  two  connections.     Bids  were  t  lans   li.i\ c  been   made  by  Engineer   M.   H.  j,-.;,.,.   sg^er   in   District   0    south  of   Bolander 

opened  Jime  1.     The  Albert  Lea  Construction  Stacy    ot    (  liapel    Hill,    N.    C,    for    the    con-  Ave.,  for  $23,58'2. 

Co.   secured   the  contract  for  the  construction  struction    nf    new    sewers    in    that    city,    esti-  "    Resolutions'   declaring    it    necessary    to    im- 

nfj  0-10  miles  of  curb  at  $6,655.  ma'ed    to    est    $15,000.      G.    C.     Pickard    of  prove   by   sewering   have   been    passed   by  the 

'S'Bids  were  opened   May  22,  by  the  city  of  Lhapcl   ilill  will  have  charge  of  the  work.  Q■^^y    Council    of    Cincinnati,    O.,    as    follows: 

■Gilbert,   Minn.,    Frank   .\.    Bowman,   engineer.  North  Dakota  Pa.xton  road  and  Paxton  Ave.,  from  existing 

tor  constructing  sewer  system.     The  contract  ^aK.ui.a.  ^^^^^^    ^^^^^^^    ^^    Portsmouth    Ave.    to   Tavlor 

was    let    to    Pastoret    &    Lawrence,    Duluth,  ®Tlic  City  Cuuncil  of  Jamestown,  N.  Dak.,  Ave.,  by  constructing   13-in.,  15-in.,  18-in.,  24- 

Minn.,  at  the  following  bid:  has    awarded    C.    H.    Porritt,    of    Fargo,    the  in.    vitrified    pipe    sewers     and     2V2-ft.     brick 

1.944  cu.  yds.  flUer  plant  excavation $       0.34  contract  for  the  construction  of  the  proposed  sewer:    Wasson    road,    between    Paxton    road 

I,.'!!.')  cu.  yds.  crushed  rock,  screened  1  in.  sewer    and    waterworks,    this     summer,     for  and   Shaw  Ave ,  by  constructing  12-in..   18-in. 

Ba^,'K4'o"f-^?In'?!iT30-Yt:-i2--in:-pipe.-25         '■''  ^^'^'^■.■,                          ...            .^ni  and   21-in.  vitrified   pipe  sewer,   Rosella  Ave., 

ft  diam.  by  16  ft.  deep  cone,  settling  •'  '"^    9'>    engineer    of    Bismarck,    N.    Dak.,  between     Sunrise    Ave.    and    Shaw    Ave.,    by 

tank,  54x100  ft.  percolating  filter,  C-in.  has  outlined  a  system  of  storm  water  sewers  constructing   12-in    vitrified   pipe   sewer;   Sun- 

£°er2oS^ran'dl^ceeisSries°.'':.'.'!'.''.^S,950.00  f"'^    '''"''T^]l'^J'°^'^^'   '°''    °^   '"^'"'""^  ■;'^^'    ■'''■'-    ^'''''''^^    Wasson    road    and    Minto 

14,:i40  lin.  ft.  .S-in.  pipe,  funi.  and  laying.            .32  '"^   same   at  :i>4U,UUU.  .\ve.,  Dy  constructing  12-in.  and  I-')-in.  vitnhed 

5,279  lin.  ft.  10-in.  pipe.  furn.  and  laying,  The    city    auditor    of    Bismarck,    N.    Dak.,  jjipe  sewers;  Mornington  Ave.,  between  Was- 

•>4?7''iin''''n'''ri''in";in;'V,,Vn'Vr;H'invi"n;r'           '^^  ''^^  ^^^"   instructed  to  advertise   for  bids   for  son    road    and    Minto    .'\vc.,    by    constructing 

'  inc.  branche-s  ..........     ..I  ^.'           .51  the  construction  of  the  extension  of  the  sewer  12-in.    vitrified    pipe    sewer;    Minto    Ave.,    be- 

12.000    cu.    yds.    trenching,    av.    8%    ft.,  system    on    Second    St.      T.    R.    Atkinson    is  tween    Columbus   Ave.   and    Sunrise    .Ave.,   by 

som'e^boulders'^'''''.'''*'.  ^"  ":'.  ^'.'^'''^  '^!''^''           ..50  *:''>■  engineer.                    _  constructing    12-in.    vitrified    pipe    sewer;    Co- 
Water  tamping,  it  requirea.. ...... ......           ^03  Ohio.  lumbus  Ave.,  between  Wasson  road  and  Minto 

Roek   excavation   8.00  Ave.,    by    constructing     15-in.     vitrified      pipe 

"  ve!iIli°«T  mnnho?|-  «veri^^^e  W'^''^^-       4^-5^  ^Bids  will  be  received   Until  noon,  Juiic  9,  .sewer;     Portsmouth     Ave.,     between     Paxton 

29  lampholeT. ...  '...^  ...     :::;:::         do  l>y    Director   of    Public    Service,    Youngstown,  road  and  Columbus  Ave.,  by  constructing  12- 

S  flush  tanks  and  lamphoies  complete 108.00  C.    for  the   necessary  labor  and   material   for  in     vitrified    pipe    sewer-    Portland     Ave     be- 

^\-f?e'Sr^dev1ces  "^'^^"^"^  ■^■'"'  '^'"°P  '^'':         5.00  *'"^    construction    of    sewers    in    Empire  ^  St_.,  tween   Ogden   St.  and  Wasson  road  extended. 

M.  ft.  B.M.  lumber  left  in  trencli  ..... .        25.00  from    Edwards     St.    to    City    Lot    No.    6215.  by    constructing    15-in.    vitrified    pipe    sewer; 

W.   H.   McMillin   is   clerk   of   the   Department  Ogden    St.,   between    Paxton    Ave.   and    Port- 

MlSSOun.  of  Public  Service.  land   Ave.,   by   constructing  3-ft.   brick   sewer, 

^Bids  will  be  received  until  noon,  June  16.  ,   ^Bids  will   be  received   until  noon.  June  9,  a„d  right  of  way  east  of   Paxton  Ave,,   tVom 

tv    the    Board    of    Public    Improvements,    St.  ^^'    Director   of    Piiblic    Service,   \otmgstown  Portland  Ave.  to  Paxton  Ave     opposite  Tay- 

Louis,    Mo.,    for    the    construction    of    sewers  O..  for  the  furnishing  of  necessary  labor  and  or    Ave.,    by    constructing    3-ft. ,  and    3y2-tt. 

in  Harlem  Creek  Sewer  District  No.  7.  Plans  "Vf^al  /°'^<,the    construction    of    sewers    in  brick  sewer.     The  estimated  cost  .5  $.34.8.38. 

and   specifications   are  on   file  at  the  office   of  ^^f '""S^?"  ,2'-  f''°'"  ^^^M^  \'"1  ^'-fl-^'^"?  ^.T^e  general  improvement  committee  of  the 

the  board    Citv  Hall  specifications   are  on   file   at  the  office   ot  Citv    Council,    \oungstown.    O..    has    decided 

^Bids  will  be  received  until  noon,  June  13,  ')\^'^^nT'°'Z"\    WpH-  .McMillin   is   clerk  to  construct  a  sewer  in   Rayen  Ave.,  between 

bv    the    Board    of    Public    Improvements,    St.  of  the  Department  of  Public  Service.  Elm   and   Holmes   St.,   prior   to   repaving  that 

Louis,    Mo.,    for    the    construction    of    sewers  ,    *^ll'^ Vr    „     n        J        "f'pTr"'  ^""'    ''  thoroughfare. 

,n  Harlem  Creek  Sewer  District  No.  6.   Plans  ''^„  J°  "?.  ^"'^'  f^''T     jLF  ^^''^  1,^"'''"h  ,  ^-V  ,^°^'''*  "     ^°"'™.'   °\  •P'''-'^"'  P'  ^'^^ 

and   specifications  are  on   file  at  the  office  of  Sa.  di.sky     O.     for    the    necessary    labor    and  deeded   to   readvertise   for   bids    for   the  con- 

ihr   hoard  material    for    the    reconstruction    of    a    sewer  struction    of    the    Perrv    St.    sewer,    estimated 

i,.,  -j-l^ir^  5j^  between  Erie  St.  and  Sycamore  I.v  City  Engineer  F.  J.  Cellarius  to  cost  $6,000. 

ivubiouri.  Li,.|g  5(^  J,.,  accordance  with   plans  and  speci-  The  Central   Construction   Co..  at  $7,606.  sub- 

®J     B     Pringle     of    Kansas    City.    Mo.   has  fications    on    file    at    the    office    of    the    chief  mitted   the   lowest   bid,   which   was  considered 

been    awarded    the    contract    by    the    city    of  engineer    of    the    Department.      J.    Loth.    Jr.,  too   high. 

Paris,    Mo.,    for    the    installation    of    a    sewer  '^^lerk.                                                                                                              Oklahoma. 

svstem     for    $13  739       Bonds    were    recently  ®The    Board   of    Control    of    Hamilton.    O.. 

vbted    by   the   citizens    for   this    improvement.  ''as   a\yardcd    the    contract    for   the    construe-          ®The    City    Council    of     Muskogee.    Okla.. 

\dvices   from   Kansas   Citv    Mo     state   that  tion   of   a    sanitary   sewer   on    Millikm    St.   to  Chas.  Wheeler,  city  clerk,  on  May  23  received 

the    citv    contemplates' "building    hundreds    of  r-fank  J.  Davis  &  Son,  for  $2,190.  bids   for  the  construction  of  a  portion  of  the 

miles    of    additional    sewer,    and     the     Board  ®Tho  Department  of  Public  Service,  Cleve-  Loody  Creek  sanitary  outfall  sewer,    or  wdtich 

of    Public   Works   has   directed  the   citv   engi-  'and.    O..    has    awarded    the     following    con-  .\lexander  Potter.  114  Liberty  .St..  New  \ork 

neer  and   the   engineer   of   the   sewer  division  facts    for    the    construction    of    sewers,    for  City,   is  engineer.     The  work   was   advertised 

to   make   a   thorough    investigation    as    to    the  winch  bids  were  opened  June  2:  Eddy  Road.  >n    six    sections    as    tol  ows     and    bus    were 

relative  qualities  of  concrete  and  vitrified  clav  fom  St.  Clair  Ave.  to  Sellars  Ave..  Sprague  asked  for  two  ring  brick  with  citn.cd  invert, 

.pine                                                                              '  &  Jackson,  $3,.'i62 ;  Eddy  Road.  St.  Clair  .\ve.  manulactured   concrete   pipe;    monolithic   con- 

•^  '    ■                          Montana  to   Woodside   Ave..  James   Duff   Co..  $14,298;  crete    with    vitrified    invert:      Section     1    cm- 

Ostcnd  Ave.,  E.  99th  St.  to  E.   105th  St.,  Re-  braces    ,5,200    ft.    of    48-in.    sewer;    section    2, 

The    Town    Council    of    Libby,    Mont.,    has  serve    Construction    Co.,    $10,635.    and    Lorain  5,(i(in    ft.   of   48-in.   sewer:   section   3,   5.600   ft. 

decided    upon    June    17    as    the    date    for    the  .Ave.,    W.    llOth    St.    to    W.    117th    St..    James  of  48-in.   sewer;   section  4.  .5.400   ft.   ot   48-in. 

special    election    to    be    held    for    the    purpose  Dul?  Co..  $9,917.  sewer;    section    5,    6...00    ft.    of    4.j-iii.    sewer, 

of    voting    bonds    to    the    amount    of    $3.5,000.  ©Theodore    N.     Hill.    E.     Chillicnthe    Ave..  «"'•  section  0.  7,100  ft.  of  42-in.  sewer.     E.  P. 

$1.5,000    of    which    will    be    used    to    construct  P.ellefontaine.   O..  has  been   awarded   the  con-  MeCormick.    of    Muskogee,    at    $1.56,025.    and 

a  main  sewer.  tract  by  the  Department  of  Public  Service  of  Nelson    Bros    of    Parsons.    Kan.,    at    $1h,j.311, 

New   York  ^'^at   city   for   furnishing  and   constructing  re-  wre  awarded  the  contract. 

duction  tanks  and  primary  contract  beds,  and  Oregon. 

®L.  J.  Snell.  of  Dol.^eville,  N.  V..  has  been  for  building  outlet  drains  and   for   furnishing           .,■,       r,  ,      ^     „,■,     .  ,-    ,,■,,  ,      ,     ,-,         ,    . 

1    1  lU           1       1         iU     D        I      £   D  ir  1            ,_•           11         »         ..            ,     ir                          1  he    Lity    touncil    (it    Hillslioro.    Ore.,    has 

awarded  the  contract  bv  the   Board  ot   Public  and    erecting    a       automatic    controlling    ma-                 ,         -^       ,•                       .  ,•         .-        .1       - 

,,-     ,         r   T  -.ii      T-  11   ■   ^-     f      i        ti  1  ■              T-i             1        11  •     1     I      I  i,„,  ,-.      .-  .■  passeci    an    ord  nance    providm.g    lor    the    in- 

W'lrks    of   Little    Falls.    N.    Y.,    for   the   con-  chinerv.     The  work  wi  1  inc  ude  4,4oiJ  It.  ot  I)  '     n  .■           r      .                 ,          ■. 

■  c    »!                     ■      i)ir    .    AT  ■       ct  .     ,Ti  •                     ■        .T.i^i,  f.       c    II  .      .11  •  sta   ation    of    storm    and    sanitarv    sewers    in 

struction    of    the    sewer    m    West    Mam    St..  to  24-in.   sewer   pipe.  2,2i(i  ft.  of   12  to  24-in.            r  .   •  .    ■     1     r                1              <•'      .1       ,-   .1 

t       <M  OAA  .III-       J 1  An              If              „  a   (istriet   iiichidin«   nearlv  one-fourth   ot    the 

for  $1,8110.  sewer   outlet   dram.  2.100  cu.   yds.   of   cxcava-  .■ 

The   State    Senate.    .Mljany.    N.    V..   has   ap-  tion,    1.-530   cu.  yds.   of   broken    stone.   4   man-  '"'  ■  '                      p              ,         . 

proved   both   of   the   Oswego   sewer   bills,   and  holes.    16    cu.-  yds.    of    masonry    in    bulkhead.                                   Pennsylvania. 

they    will    now    go    to    C)swego    for    the    con-  The  contract  price  is  $25,707.                                         •f'I'.ids  will  be  received  until  .^  p.  111,.  June  1. 

sideration    of    the     Common     Council,     after  ®Harnian  Bros.,  Youngstown.  O..  have  lieen  by    Council    of    Meadville.    Pa.,    for    the    con- 

which    they   will    lie    submitted    to    the   voters  awarded    the    contract     by     the     village     of  struction   of  a   sanitary   sewer   in   We^t    .\lley. 

of    the   city.     John    Fitzgibbons    is   mayor.  Struthcrs,    O..    for    the   construction    of    sani-  from    Mercer   St.   north   to   a   point   within   -50 

.A    petition    is    being    circulated    among    the  tary   tile   sewers   in   Terrace    St..    from    Short  ft.    of    intersection    of    Xorniaii    Alley       bred 

r&sidents    of    Grant    .\ve.    in    Lestershire,    N.  St.   to   Poland   .\\e.      Bids   were   opened    May  C.    Kiebort  is  city  clerk. 

Y'..   calling    for    the    construction    of    a   sewer  24.                               •                                                             ®Wni.    H.    t)ppcrinan    of    Harrisburg.    Pa., 

between    Willow    and    Harrison    Sts.  ®John    W.    Gay    of    Youngstown.    (X.    has  has  been   awarded  the  contract  by  the   Board 

The  sewer  committee  of  the  Town  Board  been  awarded  the  contract  by  the  village  of  of  Public  Works  of  Harrisburg  for  the  con- 
•of  New  Hartford.  N.  Y..  Supervisor  A.  P.  Struthers.  O..  for  tlie  construction  of  a  sani-  struction  of  a  terra  cotta  pipe  sewer  in 
Seaton,  president,  has  reported  that  the  prop-  tary  sewer  in  ll.'iwtliorn  St.  from  Elm  St.  to  Front  St.,  from  Ea.gle  St.  to  Coiioy  St.,  for 
erty  owners  in  the  proposed  sewer  district  Sexton  St.  Bids  were  opened  May  24.  $947.  Bids  were  opened  May  2(). 
Jiave  signed  a  petition  for  the  creation  of  ®Harinaii  Bros..  Youngstown.  O..  have  been  The  Board  of  Public  Works  of  Harris- 
such  a  district.  Plans  and  specifications  for  awarded  the  contract  by  the  village  of  burg.  Pa.,  has  selected  Consulting  Engineer 
the  sewers  have  been  prepared  by  Engineer  Struthers,  O.,  for  the  construction  of  a  storm  James  H.  I'uertes,  MO  Nassau,  New  York 
A.  M.  Scripture  of  New  Hartford.  Bids  water  and  sanitary  sewer  in  Stewart  Ave.  City,  as  engineer  on  the  river  front  inter- 
-for  the  work  will  be  asked  as  soon  as  the  from  Elm  te>  Sexton  Ave.  Bids  were  opened  cep'ter  and  Paxton  creek  improvement  jobs. 
State  Board  of  Health  has  approved  the  May  24.  The  Board  of  Public  Works  of  Harris- 
plans.  ®The    T.    J.    Backus    Construction    Co.,    of  burg.     Pa..    William    Jennings,    president,    on 

•J*  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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May  2li.  received  the  following  bids  lor  tlie 
construction  of  the  tirst  cross  section  sewer 
that  will  enter  the  intercepter :  Stucker  Bros. 
Construction  Co.,  $1.14(3;  Henrv  Oppcrman, 
$1,0^:  W.  H.  Lynch,  $1,320,  and  John  A. 
Stucker.  $1,180.  The  sewer  will  conilnnc  tlie 
Conoy  and  Xaglcs  St.  sewers  and  will  cuter 
the  intercepter  at   Tuscarora   St. 

South  Dakota. 

•{•Bids  will  be  received  until  June  "JtJ  by  F. 
W.  Raymond,  city  auditor,  Aberdeen,  S. 
Dak.,  for  the  construction  of  any  and  all  of 
the  sewers  ordered  by  the  Board  of  City 
Connnissioners.  The  work  will  include  the 
following  approximate  quantities:  1,330  ft.  of 
8-in.  pipe,  430  ft.  of  12-in.  pipe  and  ,j  man- 
holes. 

Texas. 

The  City  Council  of  Sweetwater.  Tex.,  has 
granted  a  franchise  for  a  sewage  system  to 
M.  A.  Joy,  of  Terrell.  The  system  is  to  be 
in   operation  in   six  months. 

Tlie  City  Commissioners  of  NVaco.  Tex.. 
have  fixed  June  27  as  the  date  for  the  bond 
election  for  constructing  and  repairing  san- 
itary and  storm  sewers,  and  for  opening  and 
establishing  and  improving  streets,  amounting 
to  $1,30,000  in  all.  Of  this  amount,  $80,000 
is  intended  for  storm  and  sanitarv  sewers, 
and   $oO,000   for   streets. 

Utah. 

+Bids  will  be  received  until  7 :30  p.  m., 
June  0.  by  Board  of  Public  Works,  Salt 
Lake  City,  L'tah,  for  the  w-ork  of  construct- 
ing pipe  sewers  in  Sewer  Extension  No.  387, 
from  Sixth  to  10th  Aves.  and  from  A.  to 
M.  Sts..  according  to  plans  on  file  at  the 
office  of  the  city  engineer.  H.  G.  McMillan 
is  chairman  of  the  board. 

Virginia. 

®R.  L.  Blevins  of  Bristol,  Va.-Tenn.,  has 
been  awarded  the  contract  by  the  Board  of 
Aldermen  of  Erwin,  Tenn.,  for  the  construc- 
tion of  a  system  of  domestic  sewers  for 
$10.30.5,     Bids  were  opened  May  27. 

The  Hampton  Court  Corporation  of  Nor- 
folk, Va.,  will  install  at  once  a  sewer  system 
and    private    water    supply    on    its    property. 


Hampton  Court,  a  suburb  of  Norfolk,  Va. 
Arthur  C.  Freeman,  343-5  Arcade  Bldg.,  Nor- 
folk, is  engineer. 

Washington. 

®The  City  Conmiissioners  of  Spokane, 
Wash.,  have  awarded  the  contract  for  con- 
structing the  sewer  in  Garlield  St.,  Hartsou 
to  Fifth  Aves.,  to  J.  L.  Wood  for  $3,(320,  and 
the  contract  for  constructing  the  sewer  in 
.Sheridan  St.,  Hartson  to  Infth  Aves.,  to  G. 
Burgie  fur  $7,800. 

Tlie  Department  of  Public  Works  of  Spo- 
kane, Wash.,  has  recommended  the  creation 
of  another  North  Side  sewer  district  and  the 
construction  of  about  40  blocks  of  new  sewer 
in  the  Fourth  ward.  The  territory  affected 
is  bounded  by  Summit  Blvd.  on  the  w-cst 
and  north,  Lindekc  St.  on  the  east  and  Dean 
.Ave.  and  part  of  .Summit  Blvd.  un  the  south. 
It  involves  the  construction  of  sewers  on 
Summit  Blvd..  Sherbrook  and  Ilollis  Sts., 
Dean  and  Gardner  Aves.,  in  the  alley  between 
Sharp  and  Boone  and  in  the  alley  between 
Sinto  and  Sharp.  The  district  will  be  known 
as    the   Fourth    Ward    Sewer   District    No.    .'i. 

City  Engineer  Redman,  of  Toppenish, 
Wash.,  lias  perfected  plans  for  the  construc- 
tion of  a  scw-er  system  in  that  town. 

West  Virginia. 

.\  pipe  sewer  is  planned  by  the  Water  and 
.Sewerage  Board  qf  Clarksbury,  W.  Va.,  to 
be  laid  down  Elk  Creek  to  a  point  below  the 
city,  where  a  disposal  plant  is  to  be  built  and 
operated.  The  board  appropriated  $2,.")00  for 
this   purpose. 

Wisconsin. 

•J-Bids  will  be  received  until  0  p.  m.,  June 
0.  by  Board  of  Public  Works,  Waupaca,  Wis., 
for  the  construction  of  about  .5,000  ft.  of 
8  and  10-in.  sanitary  sewer  with  necessary 
manholes  and  connections.  Plans  and  speci- 
fications are  on  file  at  the  office  of  J.  F. 
Knudson,  city  clerk. 

®The  contract  for  laying  a  sewer  on  Keyes 
Ave.  and  adjacent  Sts.  in  West  Lawn,  Mad- 
ison, Wis.,  has  been  awarded  to  J.  W.  Mitchell 
by  the  City  Council  for  $2,280. 

®John  Brogan,  of  Green  Bay,  Wis.,  has 
been   awarded   the   contract   by   the   Board   of 


Public  Works  of  Antigo,  Wis.,  for  the  con- 
struction of  intercepting  sewer  for  $10,888, 
for  which  W.  II.  Kirchoffer,  of  Madison, 
Wis.,  is  engineer.  Bids  were  opened  May  17. 
.Ml  bids  received  May  17  by  City  Clerk  A. 
W.  Huebing  of  Recdsburg,  Wis.,  for  the  con- 
struction of  trunk  sewers  along  the  Franklin 
St.  sewer  system  at  that  place  have  been  re- 
iected.  The  work  consists  of  1,650  lin.  ft.  of 
30-in.  pipe,  1,200  lin.  ft.  of  27-in.  pipe,  1,410 
lin.  ft.  of  I8-in.  pipe,  the  trenches  varying 
from  8  to  20  ft.  in  depth,  10  manholes  anil  22 
catch  basins. 

Canada. 

^Biils  will  be  received  until  noon,  June  13, 
by  W.  D.  Spence,  city  clerk,  Calgary,  Alta., 
for  the  construction  of  a  6-ft.  concrete  trunk 
sewer  12,000  ft.  long. 

Canada. 

^Bids  will  be  received  until  noon,  June  13, 
by  L.  A.  Duncan,  secretary-treasurer,  Estevan, 
Sask.,  for  laying  about  2,000  ft.  of  water 
mains,  2,500  ft.  of  sewer  and  constructing 
about  85,000  sq.  ft.  of  concrete  sidewalks. 
Chipman  &  Power,  Toronto,  Ont.,  and  Win- 
nipeg, are   engineers. 

^Bids  will  be  received  until  8  p.  ni.,  June 
10,  by  J.  Robinson,  clerk,  Steelton,  Out.,  for 
the  construction  of  a  reinforced  concrete  out- 
fall sewer,  570  ft.  long  and  66-in.  interior 
diameter.  Chipman  &  Power,  Toronto,  Ont., 
engineers. 

^Bids  will  be  received  until  11  a.  m.,  June 
1(3,  by  Chairman,  Board  of  Control,  Winnipeg, 
Man.,  for  supply  of  necessary  labor  and  ma- 
terial for  the  erection  of  an  incinerator  in 
Ward  7.  Plans  and  specifications  are  on  file 
at  the  office  of  the  city  engineer,  223  James 
St.      M.    Peterson    is   secretary   of   the   board. 

^Bids  will  be  received  until  4  p.  m.,  June 
15,  by  L.  L.  Knox,  town  clerk,  Goderich. 
Ont.,  for  furnishing  and  laying  approximately 
12.800  lin.  ft.  of  storm  sewers,  building,  man- 
holes, catch  basins,  etc.  !M.  G.  Cameron  is 
mayor. 

The  tax  payers  of  Cranbrook,  B.  C.  on 
May  23,  voted  the  issuance  of  bonds  to  the 
amount  of  $100,000  for  the  construction  of 
a  sew'er  svsteni. 


BUILDINGS.   DOCKS.   DREDGING.   SUPPLIES.  ETC. 


Alabama. 

•{•Bids  will  be  received  until  1  p.  m.,  Julv 
().  by  Col.  G.  D.  Fitch,  L'.  S.  Engineer,  Mont- 
gomery, Ala.,  for  dredging  at  The  mouth  of 
Apalachicola  River.  Official  advertisement 
will  be  found  elsewhere  in  this  issue. 

•{•Bids  will  be  received  until  3  p.  m.,  June 
28,  by  James  Kno.x  Taylor,  Supervising  Ar- 
chitect. Treasury  Department,  Washington,  D. 
C,  for  tlie  construction  of  a  wall  on  the 
premises  of  the  U.  S.  Post  Office  at  Anniston, 
Ala. 

•{•Bids  will  be  received  until  11  a.  m.,  June 
27,  by  Maj.  A.  F.  Flagler,  U.  S.  Engineer,  Mo- 
bile, Ala.,  for  dredging  in  harbor  at  Mobile, 
Ala. 

®Jas.  W.  Gilbert,  307  Franklin  St.,  Mobile. 
Ala.,  at  $10,183,  has  been  awarded  the  con- 
tract for  building  1,1-50  ft.  of  creosoted  timber 
bulkhead.  Bids  were  opened  May  27  by  Maj. 
C.  A.  Flagler,  U.  S.  Engineer,  Mobile,  Ala. 

Bids  were  opened  May  22  by  Maj.  W'.  W. 
Harts,  L'.  S.  Engineer,  Nashville,  Tenn..  for 
rock  e-xcavation  at  Tuscumbia  Bar.  near  Shef- 
field. .\la.  N.  C.  McGinnis,  Bement.  111.,  was 
the  only  bidder,  his  bid  being  J2.95  per  cu. 
yd  for  rock  excavation  and  45  cts.  per  cu.  yd. 
for  earth  excavation.  This  bid  was  consid- 
ered excessive  and  was  recommended  for  re- 
jection. 

The  City  Council  of  Decatur  is  considering 
the  advisability  of  building  an  electric  light 
plant  to  be  owned  by  the  city.  The  J.  B.  Mc- 
Creary  Co.,  Engineers,  of  Atlanta,  Ga.,  has 
submitted  plans  for  a  plant. 


Arkansas. 

4"Bids  w-ill  be  received  until  10  a.  m.,  Jtnie 
12.  by  Maj.  G.  D.  Deshon,  Quartermaster,  Hot 
Springs,  Ark.,  for  constructing  addition  to 
power  house  at  .\rniy  and  Navy  General  Hos- 
pital  there. 

California. 

•{•Bids  will  be  received  until  2  p.  m..  June 
23,  by  LI.  S.  Reclamation  Service,  Los  Angeles, 
Cai.,  for  furnishing  transformers  for  the  U. 
S.  Reclamation  Service.  For  particulars  ad- 
dress LT.  S.  Reclamation  Service,  605  Federal 
Bldg.,  Los  Angeles,  Cal,  or  Washington,  D. 
C.     F.  H.   Newell  is  Director. 

^Bids  will  be  received  until  11  a.  m..  June 
28,  by  Lieut.  Chas.  T.  Leeds,  U.  S.  Engineer. 
723  Central  Bldg.,  Los  Angeles,  for  dredging 
at  Los  .Angeles  Harbor,  Cal.  The  area  to  be 
dredged  is  the  easterly  half  of  the  channel 
at  the  entrance  to  inner  Los  .Angeles  Harbor. 
Cal.,  with  a  bottom  of  about  200  ft.  and  a 
length  of  about  5,600  ft.,  extending  from  the 
■3n-ft.  contour  in  the  outer  harbor  to  about 
the  northerly  end  of  Deatlmans  Island  and  re- 
quiring the  removal  of  about  350,000  cu.  yds. 
of  material.  The  material  to  be  removed  is 
believed  to  be  sand,  mud,  clay  and  rock. 

The  following  bids  were  received  May  16 
by  the  city  of  Los  .Angeles  for  constructing  a 
conduit  along  Colorado  St.,  to  carry  electric 
wires:  G.  M.  Gerst  Co.,  San  Francisco,  $45,- 
000;  Warren  Construction  Co.,  $46,250;  Bar- 
ber Asphalt  Co.,  $46,071. 

It  is  stated  that  if  the  Standard  Oil  Co.'s 
wells   in   Kern    County   develop   as   well   as   is 


expected,  the  company  will  put  in  a  double  18 
in.  pipe  line  to  convey  natural  gas  to  Los 
Angeles. 

Colorado. 

Bids  were  opened  May  23  by  the  U.  S. 
Treasury  Department  for  construction  of  the 
proposed  public  building  at  Fort  Collins.  The 
bidders  and  kind  of  stone  for  which  bids  were 
made  were :  James  Stewart  Co.,  Denver,  lime- 
stone, $95,640;  sandstone,  $91,540.  William 
Simpson  Construction  Co.,  Denver,  $108,504 
and  $109,704;  Deeter  &  Wengel  Construction 
Co.,  Wichita,  $91,862  and  $88,862;  King  Lum- 
ber Co.,  Charlottesville,  Va.,  $94,700  and  $98,- 
700;  Northwestern  Construction  Co..  Kearnev. 
Neb.,  $91,473  and  $.94,473;  T.  H.  Weiss,  South 
Omaha,  Neb.,  $84,751  and  $85,114. 

District  of  Columbia. 

^Bids  will  be  received  until  2  p.  m.,  June 
15,  by  Commissioners  of  the  District  of  Col- 
uml)i<i,  Washington.  D.  C,  for  furnishing  and 
installing  in  the  McKinley  Manual  Training 
School  in  that  city  two  additional  panels  in 
the  main  switchboard,  one  switchboard  for 
the  new  wood  shop,  one  switchboard  for  the 
Engineering  Laboratory,  additional  instruments 
for  machine  shop  switchboard  and  certain  con- 
duits and  cables. 

•{•  Bids  will  be  received  until  noon,  .August 
7,  by  Navy  Department.  Beekman  Winthrop, 
.Acting  Secy.,  Washington,  D.  C,  for  con- 
structing by  contract  8  torpedo-boat  destroyers. 

•{•Bids  will  be  received  until  Noon,  June  20, 
bv  Lieut.  Col.  W.  C.  Langfitt.  U.  S.  Engii.eer, 
920   17th    St.   N.   \A'.,   Washington,   D.   C.   for 


•{•  indicates  work  now  open  for  bids.     ®  indicatis  a  contract  let  recently. 
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furnishing  and  delivering  about  JJiO  tons  sul- 
phate of  alumina. 

•j«Bids  will  be  received  until  '_'  p.  m.,  June 
1-,  by  Department  01  Interii.ir,  Washington,  D. 
C,  for  wiring  and  extension  of  electric  light- 
ing system  in  the  buildnigs  of  Howard  Uni- 
versity, Washington,  D.  C.  Carmi  A.  Thomp- 
son is  Asst.  Secy,  of  the  Department. 

•J«Bids  will  be  received  until  2  p.  m.,  June 
"2(),  by  Director  of  Bureau  of  Standards,  De- 
partment of  Commerce  and  Labor,  Washing- 
ton. D.  C,  for  furnishing  materials  and  labor 
required  for  the  construction  of  a  laboratory 
building  for  the  National  Bureau  of  Stand- 
ards. 

Florida. 

•|«Bids  are  asked  until  noon.  June  26,  by 
Capt.  Geo.  R.  Spalding.  U.  S.  Engineer,  Jack- 
sonville, Fla.,  for  dred.ging  in  channel  from 
Clearwater  Harbor  to  Tampa  Bay,  Fla.  The 
work  requires  the  removal  of  l-'tl.OOO  cu.  yds. 
plane  measurement,  of  sand,  mud  and  shell. 
The  amount  available  is  $18,000. 

•{•Bids  will  be  received  until  Xoon,  June  20, 
by  Capt.  G.  R.  Spahlin.g,  V.  S.  Engineer,  Jack- 
sonville, Fla.,  for  dredging  in  channel  from 
Clearwater  Harbor  to  Tampa  Bay,  Fla. 

®Capt.  Roderick  G.  Ross,  Jacksonville,  Fla., 
lias  been  awarded  the  contract  for  furnishing 
and  placing  about  1.000  cu.  yds.  of  stone  in 
shore  revetment  at  the  entrance  to  Biscayne 
Bay.  Florida.  Bids  were  opened  May  22  at 
the  office  of  the  U.  S.  Engineer  at  Jackson- 
ville, Fla.  The  bids  received  were  as  follows : 
Roderick  G.  Ross.  Jacksonville.  $2.9.^  per  cu. 
yd  :  George  F.  Cook  Co.,  Miami,  $3.20  per  cu. 
v(l. :  J.  D.  Goodman,  Miami,  $3.18  per  cu. 
yd.  :  \V.  I.  Huffstetler.  Miami.  $3.35  per  cu.  yd. 

Georgia. 

4*Bids  will  he  received  until  Noon  (Eastern 
Time),  July  "1,  by  Dan  C.  Kingman,  Col.  U. 
S.  En.gincers,  Savannah,  Ga.,  for  dredging 
retractorv  niatenial  in  harbor  at  Brunswick, 
Ga. 

•J-Bids  are  askeil  until  noon,  June  Ifi,  as 
noted  in  our  last  issue,  by  Col.  Dan  C.  King- 
man, U.  S.  Engineer.  Savannah,  Ga.,  for 
dredging  in  harbor  at  Savannah.  The  dredg- 
ing to  be  done  will  be  at  the  following  locali- 
ties in  the  Harbor  of  Savannah  :  In  the  chan- 
nel opposite  the  City  of  Savannah  :  in  Wrecks 
channel,  two  miles  below  the  city;  and  in 
LoTig  Island  Crossin.g  channel,  about  twelve 
miles  below  the  city.  In  the  channel  opposite 
the  city  and  in  Wrecks  channel  the  width  to 
be  obtained  is  450  ft.,  and  in  Long  Island 
Crossing  channel  a  width  of  200  ft.  The 
length  of  the  cut  in  the  channel  opposite  the 
city  will  be  about  11.200  ft.,  in  the  Wrecks 
channel  about  7,5ii0  ft.,  and  in  Long  Island 
Crossing  channel  from  In.OOO  to  15,000  ft.  The 
approximate  yardage  to  be  removed  is  l.fiOO,- 
000  cu.  yds.  The  work  will  be  awardsd  as 
a  whole  to  one  contractor. 

Illinois. 

•|*Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  W'orks,  Chicago,  111., 
mitil  11  a,  ni.,  June  14,  for  constructing  a 
dock  on  both  sides  of  the  north  branch  canal 
at  the  ends  of  Weed  St.  The  work  includes 
removing  00  lin.  ft  of  old  dcn-ks  on  the  west  side 
of  the  channel  and  34  lin.  ft.  on  east  side  of 
the  channel,  and  replacing  same  with  new 
docks.  The  docks  are  to  consist  of  white  oak 
piles,  capped,  sheatheil  with  oak,  sheet  piling 
and  pine  battens  and  anchored  with  wrought 
iron  tie  rods  to  anchor  piles  and  back  logs. 
.•\1I  front  piles  to  be  40  ft.  long,  tapering  from 
18  ins.  to  8  ins.  and  are  to  be  driven  on  5-ft. 
centers.  Anchor  piles  to  be  placed  on  7-ft. 
centers  and  to  l>e  40  ft.  long.  All  the  rods 
are  to  be  12  ft.  lon.g.  1%  ins.  in  diameter,  and 
placed  5  ft.  apart.  Cash'  or  certified  check  for 
$20o   must   accompany   proposal. 

.Among  the  bills  passed  by  the  Illinois  Leg- 
islature at  the  session  which  closed  on  May 
10,  are  the  following:  City  bill  passed  au- 
thorizing the  city  of  Chicago  to  proceed  with 
the  building  of  an  ovrter  harbor.  Bond  issue 
authorized,  which  must  go  to  referendum  be- 
fore becoming  effective.  Entire  project  left 
in  the  hands  of  the  city  council,  unrestricted 
as  to  time.     Kleeman  bill  passed   authorizing 


the  sanil.ii  ,  ilistrict  of  Chicago  to  proceed 
with  buihhiiy  of  a  harbor  in  Lake  Calumet, 
connected  with  Lake  Michigan  by  way  of  the 
Calumet  River.  Provision  that  one  and  one- 
half  miles  of  tlie  .Sag  sanitary  channel  shall 
be   constructed   before   work   begins. 

The  Chic.iijo  Municipal  Subway  Co.,  re- 
cently incorporated  with  a  capital  stock  of 
$25,000,  is  ■  10  submit  a  proposition  to  the 
City  Council  of  Chicago  looking  to  the  build- 
ing of  a  municipally  owned  subway  system  in 
Chicago.  The  incorporators  are  William  ,S. 
Jackson  and  Charles  M.  Harlan  of  New 
York,  and  .Shirlaw  D.  Gookins  of  Chicago. 

Among  the  appropriation  bills  passed  at 
the  last  session  of  the  Illinois  Legislature  are 
the  followin,g:  $000,000  as  lirst  installment  on 
building  new  penitentiary  at  Joliet.  Next 
general  assembly  to  approve  prison  plans. 
For  securing  plans  and  startin,g  work  on  new 
$1,500,000  state  insane  hospital,"  $500,000.  For 
improvements  and  ordinary,  Chester  prison, 
$285,350.  For  Carbiindale  Normal  improve- 
ments, $100,000.  For  Eastern  Normal  school 
at  Charleston,  new  buildings,  etc.,  $83,500. 
For  new  training  school  at   Normal,  $125,01)n. 

Indiana, 

^Bids  will  lie  received  until  In  a.  m.,  July 
5,  by  Board  of  County  Commissioners,  Colum- 
bus, Ind.,  for  the  im[iroveinent  of  the  Bartho- 
lomew count\  jail,  Philip  J,  Water  is  County 
Auditor. 

•{•Bids  will  be  received  until  1  p.  m.,  June 
20.  by  P'red  J.  Corn,  Township  Trustee,  and 
.\dvisory  Board  of  Lockhart  township  of  Pike 
county,  at  Stendal,  Ind.,  for  the  construction 
of  a  two-story  brick  school  building  containing 
si-x  rooms.  .Separate  bids  will  be  received  for 
steam   heating  and   ventilating  systems. 

^Bids  will  be  received  until  Noon,  June  8, 
by  J.  L.  Barker,  Trustee  and  Advisory  Board 
of  Sugar  Creek  township  of  Shelby  county  at 
Bog.gstown,  Ind.,  for  the  erection  of  two 
story  brick  and  stone  high  school  in  the  towns 
including  heating  and   plumbing, 

Iowa. 

•{•Bids  will  be  received  until  5  p.  m,,  June 
10,  by  William  Graham,  Mayor,  Odebolt,  la,, 
for  the  construction  of  public  building  in 
Odebolt,  la.,  45x70  ft.  Plans  and  specifications 
are  on  file  with  the  Mayor.  A  certified  check 
for  $150  must  be  filed  with  each  bid. 

•{•Ijids  will  be  received  until  10  a.  m..  June 
10,  by  Paul  J.  W\dls,  City  Clerk,  Sioux  City, 
la.,  for  furnishing  500  ft.  of  2%-in.,  4  and  5- 
ply  capped  ends,  rubber  hose  with  couplings. 

®Butlcr  Bros.,  St.  Paul,  Minn,,  has  been 
awarded  the  contract  for  a  $178,00(1  hydro- 
electric plant  for  the  Northern  Iowa  Power 
Co.     The  dam  is  to  be  completed  by   Feb.   1. 

Kentucky, 

Bids  were  opened  May  20  at  the  office  of 
the  U.  S.  Engineer.  Cineinati,  O.,  for  building 
Dam  No.  14  in  the  Kentucky  River  at  Pleidel- 
burg,  Ky.  The  bids  received  were  as  follows: 
Gerin,  Dodge  &  Maltby,  New  York  City, 
$311,012,  Skene.  Richmond  Contract  Co.. 
Shelbiana.  Kv.,  $3S7,7()0 ;  Dravo  Contracting 
Co.,  Pittsburg.  $371,080;  Gabler  &  Co..  Day- 
ton, O.,  $371,580:  George  C.  Hodgson,  Dayton, 
O.  $384,757:  Mason  Hanger  Co.  and  Dandridge 
&'Lahev.  Richmond,  Kv.,  $:%4.375;  Smith. 
Towle  &  Co.  Thirteen.  Ky.,  $.3.55,378. 

Louisiana. 

•{•Bids  will  be  received  until  8  p.  in.,  June 
15,  by  the  Urleans  Levee  lioard,  2(il  New  Or- 
leans Court  Bldg.,  New  Orleans,  La,  for  the 
demolishing  .-md  removal  of  the  li.  T.  Lawler 
Milling  &  Trading  Co.,  Ltd.,  reinforced  con- 
crete mill  building.  Jules  C.  Koenig  is  Presi- 
dent of  the  Board. 

Bids  were  opened  May  24  by  Lieut. -Col. 
Lansing  H,  Beach,  U.  S.  Engineer,  .\'ew  Or- 
leans, for  7,2tH)  bills,  of  cement.  3,200  cu.  yds. 
of  sand  and  0,400  cu.  yds.  of  gravel  to  he 
used  in  the  construction  of  the  Keystone  lock 
in  the  Teche,  near  St.  Martinville  (La.).  The 
lock  is  being  built  by  the  government  and 
will  cost  about  $185,000.  There  are  three 
points    of    delivery    for    the    material— at    the 

barf  in    New  Orleans,  and  by  rail  either  in 


indicates  work  now  open  for  bids.      ®  indicates  a  contract  let  recently. 


St.  Martinville  or  the  lock  site.  Loreanvillc. 
The  cement  bids  were:  Fritz  Jahncke,  Inc., 
$2.13  at  the  lock;  Allen  Tupper,  $2.40  at  the 
lock;  J.  J.  Clarke  Co..  $1,85  in  New  Orleans; 
the  Sahnen  Brick  it  Lumlier  Co.,  $1.70  in  the 
city;  the  Carolina  Portland  Cement  Co.,  $2.05 
at  the  lock,  and  $1.03  in  New  Orleans.  The 
sand  and  gravel  bidders  were:  J.  W.  Thomp- 
son. $2.15  per  cu.  yd.  for  sand  in  the  city  and 
$2.54  at  the  lock ;  $2.42  per  cu.  yd.  for  gravel 
at  St.  Martinville  and  $2.84  at  the  lock;  the 
.Avery  Planting  &  Improvement  Co.,  $1.00  for 
sand  and  $1.8il  for  gravel  at  St.  Martinville; 
the  Southern  Ciravel  &  Material  Co.,  $2,84  for 
sand  and  $3.23   for  gravel  at   St.   Marlinville. 

Maine. 

•{•Bids  will  be  received  until  3  p.  m.,  July 
I'l.  liy  James  Knox  Taylor,  Supervising  .Ar- 
chitect, Treasury  Department,  Washington,  D. 
C,  for  the  extension,  etc.,  including  plumbing, 
gas  piping,  heating  apparatus,  and  electric  con- 
duits and  weiring  system  of  the  U.  S.  Post  Of- 
fice and  Custom  House  at  Ellsworth,  Me. 

•{•Bids  will  be  received  until  Noon,  June  20, 
by  Lieut.  Col.  W.  E.  Craighill,  U.  S.  Engineer 
537  Congress  St.,  Portland,  Me,,  for  ledge  ex- 
cavation and  dredging  in  Rockport  Harbor. 
Me- 

^•Bids  are  asked  until  noon,  June  20,  by 
Lieut.-Col.  W.  E.  Crai.ghill,  U.  S.  Engineer, 
537  Congress  St.,  Portland,  Me.,  for  ledge 
excavation  and  dredging  in  Rockport  Harbor, 
Me.  The  work  to  be  done  consists  in  the  re- 
moval of  harbor  ledge  and  overlying  material 
to  a  depth  of  15  ft.  below  mean  low  water. 
It  includes  the  excavation  and  removal  of  3,- 
529  cu.  yds.  of  rock  and  525  cu.  yds.  of  sand 
and  mud.  together  with  some  timbers  of  an 
old  wreck.  The  area  is  about  30,400  sq.  ft. 
The  ledge  covers  an  area  of  about  23.500  sq. 
ft.  at  the  plane  of  required  depth,  and  the 
average  cut  to  the  required  grade  is  about 
4  ft.,  the  maximum  cut  being  about  11  ft. 
The  soft  material  covers  an  area  of  about 
14,300  sq.  ft.,  about  1,400  sq.  ft.  of  which  over- 
lays the  ledge  above  the  improvement   plane. 

The  following  bid  was  opened  June  1  by 
Lieut.-Col.  W.  E.  Crai.ghill.  U.  S.  Engineer. 
Portland.  .Me.,  for  construction  of  breakwater 
at  Isles  of  Sho.als,  Me.  and  N.  H.:  The  Break- 
water  Co..   Philadelphia,   Pa.,  $2,75  per  ton. 

Maryland.  ■  -■  ■> 

•{•Bids  are  asked  until  I  p,  m..  June  20,  by 
Col.  Thomas  L.  Casey,  I'.  S.  Engineer,  Cus- 
tom House,  Baltimore,  Md.,  as  noted  in  our 
last  issue,  for  the  following  dredging:  Rock- 
hall  Harbor,  17,703  cu.  yds.  sand  and  mud ; 
Queenstown  Harbor,  10,058  en.  yds.  sand  and 
mud;  Claiborne  Harbor.  H.":^  cu.  yds.  sand, 
clay  and  mud :  Cambridge  Harbor,  10,0-58  cu. 
yds.  sand.  cl:i>  .and  mud;  Chester  River,  10,- 
058  cu.  yds.  sand  and  mud;  Choptank  River, 
17.703  cu.  yds.  sand  and  mud:  Warwick  River, 
7.105  cu.  yds.  sand  and  mud;  Pocomoke  River, 
10.058  cu.  yds,  sand;  La  4'rappe  River.  7.105 
cu.  yds.  sand;  Wicomico  River.  13,500  cu.  yds., 
sand  and  mud;  Manokin  River,  17.703  cu.  yds. 
mud;  Ty.iskin  Creek,  7,100  cu.  yds.  sand  and 
mud;  Siistpu'linnna  River,  155.2,50  cu.  yds. 
>;;ind  and  nnid ;  Nanticoke  River,  102,000  cu. 
yds.  sand,  gravel  and  mud  ;  I'.road  Creek.  0.000 
cu,  yds.  s;ind  and  mud, 

Massachusetts. 

^Bids  will  be  received  until  8  p.  m,,  June 
0,  by  Fire  Commissioners,  .A.  S.  M.irshal, 
Ch;iirman,  Everett,  .Mass.,  for  fnrnishin..^  1,000 
ft,  more  or  less  of  2V2  in.  lire  hose, 

•{•Fiids  will  be  received  until  .'!  p.  in  ,  July 
12.  by  James  Knox  T,aylor,  Supervising  .Ar- 
chitect. Treasury  Department,  Washington.  D. 
C,  for  the  construction  ei.iniplete,  including 
plumbin.g.  gas  piping,  heating  app.iratus,  elec- 
tric conduits  and  wirin.g  and  lighting  fixtures 
of  the  U.  S.  Post  Office  at  Milfor<l.  Mass. 

®Bids  were  opened  .May  20  by  the  State 
Harbor  and  Land  Commissioner.  Boston. 
Mass..  fir  furnishing  and  placing  granite 
quarry  grout  and  chips  to  strengthen  an<l  ex- 
ten<l  jetties  at  Osterville  and  Cuttyhunch. 
The  contract  w.as  let  to  K,  S.  Belden  &  Sons, 
Hartford.  Conn. 
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Michigan.  ^\■illnill(■loM,    Del.,    lor    llu'    dredging   and    rc- 

The    Commonwealth    Power    Co.,    Jackson,  '"'^r'  'V  '\ -'"''' V"  ;'^"r'P' ■S,?^''<t  ^  "'■, 

Mich.,   is   reported  to  be  negotiati,  g    for  the  ,   ®'^-    •^-   >f',^'""*;    ^'''''"fJ L  ^-   {■    ''jY 

purchase    of    the    Cleveland    power    site,    six  l;cen  aw.yded  the  con  ract  at  $<.!K  per  hn.  ft 

miles   east   of    Marengo.     It   is   said   tha     the  ?or  constructing  about    />OO.hn.   ft.  of   wood 

company  proposes  to  build  a  power  dam  across  J'-^"'ff  %'  ^"'"'>'  "°f  1^°""^  Grounds,  for 

the  Kalamazoo  River  there  similar  to  the  ones  ^\^{  ^-  government. 

at  Cereco,  Plainwell  and  Allegan.  .,^}%  =>?,  ^°  '°^^'   were   received  May   18  by 

©Bids   were  opened    Mav   I2   by   the   Lissht  ^'='J-   ^^-    ^^:  }^^y"'0']d.   U.   S.   Engineer    Wil- 

and   Power  Commission  of  the  citv  of  Mar-  '"mfon    Del.,   for  dredging  Lohansey   River, 

ciuette    for   the   construction    of   two    concrete  -^-   J- :    R"cl<ards   Dredging   Co.,    Phi  ade Iphia, 

dams    on    Dead    River.      Powell    &    Mitchell.  Pa-  U4cts.  per  ciiL  yd  ;  American  Dredging 

Marquette.  Mich.,  were  awarded  the  contract  ^°-   i  I|>l-i< Wphia,   Pa.,   14%   cts    per  cii    yd  ; 

for  one  of  the  dams  at  ?.57,000,  and  Wahlman  R'«^^^   ^\l'^'°'  Improvement  Co     Philadel- 

&  Trebilcock,  Ishpeming.  Mich.,  were  awarded  ''.'"=''   ^,'''   1^-4  ^'.^  P"  "i.  yd.     1  he  total  es- 

the   contract    for  the  other.     The  latter   dam  t.mated  quantity  is  180,000  cu.  yds. 
will  cost  about  $15,000.  New    York. 

John   S    Haggerty,   Detroit,   Mich.,   has   ap-  ^Bids  will  be  received  until  Noon,  June  10, 

plied   to  the  board  of  supervisors  ot   Osceola  |„.    Col.    W.    II.    Black,    U.    S.    Engineer,    710 

county   for  permission  to  dam  tlie   Muskegon  .x,.„,,.   yidg..  New   York,  N.  Y.,   for  dredging 

River   about   si.x   miles   west   of   Kvart.      It   is  Wappinyer   Creek.    N.    V.,   and    in   harbors    at 

proposed  to  maintain  a  13-ft.  head,  the  power  Tarrvtown  and  Peckskill,  N.  Y. 
to  be   used   for  generating  power   for  manu-  ©bj^i^   ^-ere    opened    May   24   bv    Board   of 

facturing  purposes,  commercial  lighting,  etc.  Contract  and  Supply,  Utica,  N.  Y'.,"for  the  con- 

Minnesota.  struction  and  extension  of  electric  subways  in 

+Bids  will  be  received  until  7:30  p.  ni,,  'J"?  ."^''^'t  '''*;  5°!'";^?'  being  awarded  to  the 
June  !).  bv  Henrv  N.  Knott.  Citv  Clerk,  Min-  t^'^'i^^' J,  .  ^i\aZr  $u  ^''^  ^  ^°n  ^''" 
neapolis.  Minn,,  for  furnishing"  the  citv  for  ^"'''  P/y,;  „?,'  ^r  •?  ;.  T|ie  work  will  con- 
use  in  the  fire  department,  the  following  mo-  ^'^^  °^  l^^'^OO  duct.  ft.  of  tile  and  appurte- 
tor  driven  lire  apparatus:  1  80-ft.  aerial  hook  "^"9^^-  ,  ,,  ■  i  n^t  ir  1 
and  ladder  truck:  1  auxiliary  squad  wagon:  1  ,^^"-K?\  ^°''°7  ■'"^''f  ^e«ived  May  15  by 
combination  hose  and  chemical  wagon:  1  run-  i-.-'P'-  ^^ ■.  L.  Guthrie,  Ub.  Engineer  Oswego. 
about.  Same  to  be  in  accordance  with  speci-  -'^-  ^-  tor  dredging  160,000  cu  yds  scow 
(^cations  on  f^le  in  the  office  of  the  Chief  En-  'S''fV^"}^"\  "*'  9"  °o^ff^^'"^xT'''  x^'  ,^--; 
gineer  of  the  Fire  Department;  a  complete  Buftato  Dredging  Co.,  Bufifalo,  N.  Y.,  10.4 
description  of  the  machine  proposed  to  be  fur-  f'^' ^  ^aly  &  Hannan  Dredging  Co.,  Ogdens- 
nished  to  accompany  each  bid.  A  certified  b""""'  N.  Y  li.5  cts  ;  Great  Lakes  Dredge  & 
check,  payable  tot  A.  Bloomquist,  Citv  Dock  Co.,  Chicago,  111  20  cts.  It  xvas  recom- 
Trcasurcr.'  in  the  sum  of  $1.^0  to  accompan'v  '"™ded  that  all  bids  be  rejected  as  too  high. 
each   proposal.                                                       '  ^  ^'ds  were  opened   May  Ld  by  Capt.  W.   L. 

The  Otter  Tail   Power   Co.,  F.  G    Barrows.  Guthrie,   L.   S.   Engmer.   Osw-ego    N.   Y .,    for 

Secretary.    Fergus    Falls.    Minn.,    is    reported  '->^cavations    at    Ogdensburg    Harbor,      N.    Y. 

to   be   considering  building   one   and   possibly  ^"^5  ^"^^ere    received   on   the    three   schedules : 

two  more  dams  in  the  near  future.  '  H)    Schedule  A    47o,000  cu.  yds.,  scow  meas- 

.....       .  urement;     (2)     Schedule    B,    590,000    cu.    yds. 

Mississippi.  ^t-ow   measurement;    (3)    Schedule   C,   710,000 

^Bids  will  be  received  until  Noon,  June  20,  cu.    yds.,    scow    measurement.      The    bids    re- 

by    Capt.    F.    A.    Woodruff,    U.    S.    Engineer,  ceived  were  as  follows:     Duluth  Marine  Con- 

\'icksburg.   Miss.,   for  furnishing  about  30,000  tracting   Co.,   Duluth,  Minn.,    (1)    14  cts.,    (3) 

cu.  yds.  of  stone  and  about  36,000  cords  of  wil-  13%  cts.,   (3)   13  cts.;  D.  C.  Stevens,  Buffalo, 

low  brush  and  piles  for  bank  revetment  work.  N.  Y.,   (3)   14.3  cts.;  Daly  &  Hannan  Dredg- 

,,.  .  ing  Co.,  Ogdensburg,  N.   Y.,   (1)    16  cts.,    (2) 

Missouri.  ]gy„  ^tg^  (3-)  lyi/^  j.tg  .  Buffalo  Dredging  Co., 

•J-Bids  will  be   received  until  Noon,  July  3.  Buffalo,    N.   Y.,    (1)    17.4   cts.,    (2)    21%    cts., 

by  Maj.  E.  H.  Schulz,  U.  S.  Engineer,  Kansas  (3)    22%   cts.;   Great   Lakes  Dredge   &  Dock 

City,    Mo.,    for   the   construction   of    standard  Co..  Chicago,  111.,   (1)   20  cts.     The  bid  of  the 

revetment    on    the    Missouri    River    about    18  Duluth  Marine  Contracting  Co..  under  Sched 

miles  below  Kansas  City,  Mo.     Official  adver-  ule   C.  was   recommended   for  acceptance.  • 
tisement  will  be  found  elsewhere  in  this  issue.  Bids   were   opened    May   18   by   Col.   S.    W. 

Bids  as  follows  were  received  May  22  by  Roesseler,  LI.  S.  Engineer,  New  Y'ork  City, 
Maj.  E.  H.  Schulz.  U.  S.  Engir.eer,  for  the  for  dredging  in  Flushing  Bay.  Hempstead  Har- 
construction  of  standard  revetment  on  the  bor  and  Huntington  Harbor.  The  low  bid- 
Missouri  River,  four  miles  below  St.  Charles.  ders  were  as  follows:  Flushing  Bay.  R.  G. 
Mo.;  (1)  DeWitt  &  Shobe,  (2)  Rust,  Swift  Packard  Co.,  130  Pearl  St.,  New  York  City, 
&•  Co..  (3)  \\m.  Parkin,  Little  Rock,  Ark.,  (4) 
A.  W.  Farney. 

11.000    ft.    standard    revetment 

Material    in  place: 

Yellow  pine  piles,  per  lin.   ft 

Cottonwood   piles,    per  lin.    ft 

Stone,  per  cu.   yd 

Wollow  brusli,  per  cord 


(t) 

1-2) 

(3) 

(4) 

$7.74 

JS.l'J 

J9.S0 

$10.48 

.30 

.20 
l.'IO 
l.SO 

..30 
.20 

i.r.o 
2.00 

.45 

.30 

1.50 

3.50 

.38 

.30 

l.SO 

1.80 

Bids  were  received  May  22  by  the  U.  S. 
Treasury  Department,  Washington.  D.  C.  for 
the  construction  of  the  public  building  at  War- 
rensburg.  Mo.  The  bidders  and  the  kind  of 
stone  bid  upon  were  as  follows :  Deiter  S: 
Wentzel  Construction  Co.,  Wichita.  Kan.,  lime- 
stone, $6.3,340;  sandstone,  $66,430;  Harmon 
Bros..  Wichita.  $.58,800,  $60,550;  Hiram 
Llovd  Building  &  Construction  Co.,  St.  Louis, 
$59,545,  $60,545;  L.  W.  Dumas,  Jr..  Construc- 
tion Co.  Columbus,  Mo..  $62,486,  $62,4.80;  M. 
Y'eager  &  Son,  Danville.  111.,  $-59,611,  $60,447; 
H.  M.  Green,  Kansas  City,  $58,768,  $-57,768: 
Latimer  &  Benning.  Kansas  City,  $.59,127,  $59.- 
127;  Holliday  &  Crown,  Greensboro,  N.  C, 
$58,500,  $.59,000;  Connor  Bros.  Co.,  Lowell, 
Mass.,  $64,300.  $66,000. 

New  Jersey. 

•J-Bids  will  be  received  until  11  a.  ra.,  June 
29,  by  Maj.   R.   R.   Raymond,  U.   S.   Engineer, 


at  22  cts.  per  cu.  yd. ;  Hempstead  Harbor,  P. 
Sanford  Ross,  Inc.,  Jersey  City.  N.  J.,  at  21 
cts.  per  cu.  yd. ;  Huntington  Harbor.  Maritime 
Dredging  Co.,  78  Broad  St.,  New  Y'ork  City, 
at  28%  cts.  per  cu.  yd. 

North  Carolina. 

•|«Biils  will  be  received  until  3  p.  ni..  July 
5.  by  James  Knox  Taylor,  Supervising  .'\rchi- 
tect.  Treasury  Department,  Washington,  D. 
C,  for  the  construction  complete  includin.t; 
Ijlumbing,  gas  pipin.g,  heating  apparatus,  elec- 
tric conduits  and  %viring  and  li.ghting  fixtures 
of  the  l".  S.  Post  Office  and  Court  House  at 
Washington.  D.  C. 

Ohio. 

•{•Bids  w-ill  be  received  until  Noon,  June  12, 
by  F.  G.  Hogan,  Director  of  Public  Safety, 
Cleveland.  O.,  for  furnishing  the  necessary 
lalinr  and   material   for  the  construction   of   a 


lire   engine   station   at   Lorain   Ave.   and   West 
101st   st, 

Pennsylvania. 

^.liids  will  be  received  until  Noon,  June  13, 
by  Dvpartmcnt  of  Wharves,  Docks  and  .Fer- 
ries, 555  Bourse  Bldg.,  Philadelphia,  Pa.,  for 
repairs  to  Bulkhead  at  foot  of  Fitzwater  St., 
between  Piers  No.  35  and  3(i  South,  Wharves, 
Delaware  River.  J.  F.  Hasskarl  is  Acting  Di- 
rector of  the  Department. 

•{•Bids  are  asked  until  noon,  June  24,  by 
Maj.  Herbert  Deak.yne.  U.  S.  Engineer.' 81c> 
W  ithcrspoon  Bldg.,  Philadelphia,  Pa.,  for 
dredging  in  Delaware  River,  on  Tinicum  and 
New  Castle  Ranges.  The  work  to  be  done 
IS  the  dredging  of  the  main  ship  channel  of 
the  Delaware  River  to  a  depth  of  35  ft.  at 
mean  low  water,  and  a  width  of  8OO  ft.,  at  the 
following  localities:  Lower  end  of  Tinicum 
range  and  upper  end  of  New  Castle  Range. 
The  dredging  on  Tinicum  range  will  extend 
from  Station  88,  nearly  opposite  Dupont's 
upper  wharf  on  Thompson's  Point,  N.  J., 
to  Station  100+250— near  the  lower  end  of 
Tinicum  range— where  dredging  will  be  done 
under  an  existing  contract,  a  distance  of  about 
12,250  ft.  The  upper  limits  of  this  dredging 
may  be  extended  until  funds  are  exhausted 
or  deep  water  at  the  upped  end  of  the  range 
is  reached.  The  dredging  on  New  Castle 
range  will  extend  from  the  end  of  the  connect- 
ing range  at  Bulkhead  Bar,  which  connecting 
range  is  being  dredged  under  an  existing  con- 
tract, to  deep  water  at  about  Station  219.  a 
distance  of  approixmately  5,800  ft.  The  quan- 
tity of  material  to  be  removed  is  estimated 
to  be  about  as  follows:  Tinicum  range.  1.617.- 
000  cu.  yds. ;  New  Castle  range,  -500,000  cu. 
yds.  The  stated  amounts  include  dredging  to 
a  depth  of  35  ft.  below-  mean  low  water,  and 
additional  cuts  to  equal  side  slopes  of  1  on  5. 
The  material  to  be  removed  is  believed  to  be 
mainly  mud,  or  mud  with  an  admixture  of  fine 
sand,  except  along  the  westerly  edge  of  the 
channel  on  Tinicum  range.  Station  96  to  100 
+250,  where  a  harder  material  containing 
lioulders  in  some  quantity  is  found,  and  at 
\arious  places  on  New  Castle  range  where 
firm  mud,  sand  and  gravel  occui-. 

The  State  Senate  passed  the  bill  appropriat- 
ing $500,000  to  improve  the  port  of  Philadel- 
phia. 

The  House  of  Representatives  has  passed 
the  Fox  bill  for  extension  of  the  Capitol  Park, 
at  Harrisburg.  The  bill  provides  an  appro- 
priation of  $2,000,000  for  the  purchase  of  28 
city  blocks  of  Harrisburg  to  provide  a  larger 
setting  for  the  State  Capitol  building.  The 
work  of  enlarging  the  park,  as  well  as  pur- 
chasing the  land,  is  to  be  placed  in  the  hands 
of  a  commission  of  three,  to  be  appointed,  liy 
the  Governor.  The  bill  stipulated  that  $200,'- 
000  shall  be  expended  during  the  first  two 
years  and  that  the  balance,  $1,800,000.  shall  be 
appropriated  as  needed  during  the  following 
four  years.  The  commission  is  supposed  to 
have  its  work  done  by  June  1,  1917. 

Rhode  Island. 

4*Bids  are  asked  until  2  p.  m..  June  20, 
by  Col.  Frederic  \\  Abbot,  U.  S.  Engineer. 
Newport,  R.  I.,  as  noted  in  our  last  issue, 
for  dredging  in  Providenece  River  and  Har- 
bor. R.  I.  The  work  to  be  done  consists  in 
dredging  to  a  depth  of  25  ft.  at  mean  low- 
water  an  area  extending  from  Buoy  No.  II 
northward  to  a  point  just  above  harbor  Junc- 
tion Pier,  limited  on  the  east  and  west.  Sec- 
tion -'A"  is  about  5,400  ft.  long.  600  ft.  w-ide 
at  its  southerly  end  and  270  ft.  wide  at  the 
northerly  end.  It  is  estimated  to  contain 
about  1.691,321  cu.  yds.,  scow  measurement, 
or  1,409,434  cu.  vds..  place  measurement. 
-Section  "B"  is  about  2.200  ft.  long,  270  ft. 
wide  at  the  southerly  end  and  100  ft.  wide  umt 
the  northerly  end,  and  is  estimated  to  contain 
about  308,679  cu.  yds.,  scow  measurement,  or 
257,2-33  cu.  yds.,  place  measurement.  The  ma- 
terial to  be  dreged  is  believed  to  be  as  fol- 
lows :  Section  "A."  Mud  at  low-er  end  with  a 
mixture  of  sand  as  Fields  Point  is  approached ; 
sand,  gravel  and  mud  at  Fields  Point ;  sand, 
nuul  and  some  clay  between  Fi.elds  Point  and 
the  uplper  end  of  Section  "A."      Section  "B." 


•f"  indicates  work  now  open  for  bids.      ®  indicates  a  contract  let  recently. 
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Compact  sand,  clav.  gravel  and  boulders  over- 
laid by  a  small  amount  of  mud  near  the  lower 

^Bids  were  opened  May  lo,  by  Col.  Frederic 
\-  \bbot,  U.  S.  Engineers,  Newport,  R.  L, 
for  dredging  Long  Bed  in  Providence  Har- 
bor R.  L,  the  estimated  quantities  being  /U,- 
000'  cu  yds.,  place  measurement,  and  10  cu. 
vd  boulders.  The  bids  received  were  as  fol- 
lows (1)  for  dredging,  (2)  for  boulders: 
Eastern  Dredging  Co.,  Boston,  Alass.  (1) 
■^^  3  cts  (2)  $8 ;  Charles  M.  Cole,  Fall  River. 
Mass.,  ■(!)  24.9  cts..  (2)  $8;  J.  S  Packard 
Dredging  Co.,  Providence,  R.  I.,  (1)  26  cts 
(2)  $10;  Coastwise  Dredging  Co.,  NortolK, 
Va.,    (1)    25  cts.,    (2)    $8. 

South  Carolina. 
Bids  were  opened  Mav  10  by  Col.  Dan  C. 
Kingman,  U.  S.  Engineers.  Charleston,  S  C., 
for  dredging  in  Wingate  Bay.,  S.  C,  the  bids 
received  "being  as  follows;  (1)  rate  per  cu. 
yd  (2)  board  for  inspectors  per  month,  each. 
'{H)  number  and  kind  of  dredges  to  be  used, 
(4)  daily  capacitv,  (5 J  condition:  P.  Sai> 
ford  Ross,  Inc.,  Jersey  City,  N.  J.,  (1)  11.3i 
cts  (2)  $20,  (3)  No.  12,  12"  Pump,  No.  16 
I.-)"' Pump,  (4)  Not  given,  (5)  A-1 ;  Atlantic, 
Gulf  &  Pacific  Co.,  New  York,  N.  Y..  (1) 
on  cts.,  (2)  $20,  (3)  1  20"  Pump,  1  24"  Pump, 

(4)  Not  given,  (5)  1st  class;  North  Amer. 
Dredging  Co.,  (1)  10.69  cts.,  (2)  $30,  (3)  1 
■24"  Pump,  (4)  8  to  12,000  yds.,  (5)  A-1; 
Southern  Dredging  Co.,  Mobile,  Ala.,  (1) 
llT's  cts..  (2)  $25,  (3)  1  Hydraulic,  (4)  6,000 
vds  (5)  good;  Bowers  Sou.  Dredging  Co., 
Galveston, "Texas,  (1)  10.4  cts..  (2)  $20,  (3) 
3  20"  and  22"    Pumps,    (4)    7   to  10.000  yds., 

(5)  1st  class;  Roderick  G.  Ross,  Jacksonville, 
(1)  11  cts.,  (2)  $20,  (3)  1  18"  Pump,  (4)  10,- 
000  vds,  (5)  Good;  Coastwise  Dredging  Co., 
Norfolk,  Va..  (1)  12.5  cts.,  (2)  $25,  (3)  1 
18"   Pump.    (4)    6,000,    (5)    Good. 

South  Dakota. 

^.Bids  will  be  received  until  2  p.  m.,  June 
20  bv  Commissioner  of  Indiana  Affairs,  R. 
C' Valentine,  Washington,  D.  C,  for  furnish- 
ing the  necessary  labor  and  material  for  the 
construction  of  one  hospital  building  for  the 
Canton  Insane  Asylum,  S.  Dak.  Further  in- 
formation can  be  obtained  of  H.  R.  Hummer, 
Supt.,  Canton,  S.  Dak. 

Texas. 

®The  U.  S.  War  Department  has  awarded 
the  contract  for  continuing  the  dredging  of 
the  Texas  City  channel  to  the  Atlantic,  Gulf 
&  Pacific  Dredging  Co.,  at  $2.33  per  lin.  ft. 
on  a  basis  of  12,000  ft.,  or  $27,900.  Under  the 
previous  contract,  let  last  fall,  the  .\tlantic. 
Gulf  &  Pacific  Dredging  Co.  has  completed 
the  improvement  work  up  to  Station  10,  or 
lo.uOO  ft.  from  the  docks  at  Texas  City.  For 
a  distance  of  5.000  ft.  out  from  the  docks  the 
channel  was  widened  to  200  ft.  and  deepened 
to  27  ft.  From  Station  5  to  Station  10,  a  dis- 
tance of  5.000  ft.,  the  channel  was  deepened 
to  27  ft.,  and  the  original  width  of  100  ft. 
was  maintained.  Under  the  new  contract  just 
let  the  channel  will  be  redredged  and  deepened 
to  •■'7  ft  from  Station  10  to  Station  22,  a  dis- 
tance of  12.000  ft.  The  bottom  width  will  be 
100  ft  and  the  side  slopes  as  steep  as  the 
material  will  permit.  The  old  contract  has 
just  been  completed  and  the  dredging  company 
will  simply  continue  the  improvement  work 
under  the  new  contract. 

©Lowell  Machine  Shop.  Lowell,  Mass.,  has 
been  awarded  the  contract  by  the  Prison  Com- 
mission, J.  A.  Palmer,  Secy.,  Huntsville,  Tex., 
for  supplying  textile  machinery  for  the  prison 
svstem  at   Huntsville.   for   $4,915.     Bids  were 

opened  May  22.  •      1    ,r       0-   u,. 

Bids  as  follows  were  received  May  2-3  by 
Mai  G  P.  Howell,  U.  S.  Engineer.  Galves- 
ton Tex  for  291.000  cu.  vds.  of  dredging  at 
mouth  of' Brazos  River,  Tex.:  Bowers  South- 
ern Dredging  Co,  Galveston  Tex  lo  cts  ; 
Home  Dredging  Co.,  Mobile,  Ala.,  U  9/10  cts 

The  Port  Arthur  Pleasure  Pier  Co.,  which 
proposes  the  construction  of  a  pleasure  pier  at 
Port  Arthur,  ha^  been  chartered  with  a  cap- 
ital stock  of  $80,000,  the  incorporators  being 
E    A    Laughlin.  G.  H.  Eubank  and  John  W 


Tryon  oi  Port  .Arthur.  Bids  for  the  con- 
struction oi  the  pier  are  to  be  asked  shortly. 
Virginia. 
4»Bids  will  be  received  until  2  p.  m..  June 
9,  by  Commissioners  of  the  District  of  Col- 
umbia, Washington,  D.  C,  for  furnishing  and 
installing  steam  electric  generating  unit, 
switchboard  and  feeder  system  at  District  of 
Columbia  Work  House,  Occoquan,  Fairfax 
Countv.   Va. 

•I-Bids  will  be  received  until  3  p.  m.,  June 
28,  by  James  Knox  Taylor,  Supervising  Archi- 
tect,"  Treasury  Department,  Washington.  D. 
C,  for  the  construction  complete,  including 
plumbing,  gas  piping,  heating  apparatus,  elec- 
tric conduits  and  wiring  and  lighting  fixtures 
uf  the  U.  S.  Post  Office  at  Suft'olk,  Va. 

The  Old  Dominion  Steamship  Co.,  Norfolk, 
is  reported  to  have  asked  bids  for  the  con- 
struction of  piers  on  the  South  Ghent  water 
front  at  Norfolk.  There  are  to  be  two  piers 
each  1,100  ft.  in  length  by  225  ft,  in  breadth; 
two  others,  each  800  ft.  long  by  225  ft.  wide, 
and  a  fifth  or  smaller  one.  It  is  stated  that 
the  pier  construction  work  wdll  be  given  out 
in  two  contracts.  The  first  will  include  the 
actual  pier  building  and  top  decking.  The 
second  will  include  the  superstructure  work. 
The  total  improvements,  according  to  pres- 
ent plans,  will  cost  about  $1.-500,000  when  com- 
pleted. It  is  understood  that  the  bids  will 
be  opened  about  the   middle  of  this  month. 

The   following   bids   were   received   May   15 
bv  Lt    Col.   W.   C.  Langfitt,  U.   S.  Engineers, 
Washington,   D.  C.   for  dredging   in   the   Po- 
tomac  River   at   Alexandria,  Va.     Sanford  & 
Ross    Co..    Baltimore,   Md.,    15.6  cts.;    Ameri- 
can Dredging  Co.,  Philadelphia,  Pa.,  17.7  cts. ; 
\tlantic,  Gulf  &  Pacific  Co.,  New  York,  10.9 
cts.     The  dredging  is  to  be  done  in  the  har- 
bor of  Alexandria,  Va.,  on  that  portion  of  the 
bar   outside   of   a   line   parallel   to   and   20    ft 
in  front  of  the  established  pier  head  line  and_ 
between  the  prolongation  of  the  center  line  of 
Pendleton    St.    and    the    northern    city    limits. 
This  area  is  about  2,400  ft.  in  length  and  wdl 
average  about  200  ft.  wide,  and  contains  about 
300,000  cu.  yds.  of  excavation. 
Wisconsin. 
Bids  were  opened  May  24  by  Lt.-Col.   Geo. 
\    Zinn,  U.  S.  Engineer,  Milwaukee,  Wis.,  for 
dredging  .380,000  cu.  yds.  for  improvement  of 
Oconto   Harbor.     The   bids   received   were   as 
follows:    (1)    Section  A,  dredging  227,000  cu. 
yds ,     scow     measurement ;     (2)     Section     B, 
dredt^ing  153,000  cu.  yds.,  scow  measurement, 
or    (3)    Section   C.  dredging   122,400  cu.  yds 
place   measurement:     Great   Lakes   Dredge     & 
Dock  Co.,  Chicago,  III..  (1)   13.9  cts..  (2)   13.9 
cts      (3)     19    cts.;    Duluth-Superior    Dredging 
Co'.;   Duluth.   Minn.,    (1)    20.25  cts..    (2)    20.25 
cts     (3)  25  cts  •  Fitz  Simons  &  Connell  Dredge 
&  bock  Co.,  Chicago,  111..    (1)    14.5  cts     (2) 
13  5    cts      (3)     18    cts.;    Northern    Dredge    & 
Dock  Co..  Duluth.  Minn..   (1)   16  cts.,   (2)   16 
cts  •    Adolph   F.    Bues,   Milwaukee,   Wis.,    (1) 
11%  cts     (2)    11%  cts..   (3)    19  cts.:   Greiling 
Bros.  Co.,  Green  Bay,  Wis.,  (1)   117  cts.    (2) 
11 7   cts  :   Zenith   Dredge   Co.,   Duluth.   Mmn., 
(1)   15.25  cts.,  (2)  15.25  cts. 
Wyoming. 

©Richard  F.  Clough,  Colorado  Springs. 
Colo,  has  been  awarded  the  contract  for  lay- 
ing 40  miles  of  pipe  line  for  the  Midwest  Oil 
Co.  The  pipe  is  required  to  carry  oil  from 
the  wells  of  the  company  to -the  nearest  rail- 
road station,  Casper.  Verner  Z.  Reed,  Colo- 
rado Springs.  Colo.,  is  President  of  the  Mid- 
west  Oil    C" 


Canada. 

4.Bids  will  lie  received  until  0  p.  m..  June 
•■'0  by  J  McCaw,  Secy.,  P.  S.  Board,  Wclland, 
Out  '  for  the  erection  and  completion  of  an 
eight-room  school  building  at  Welland.  Plans 
and  specifications  may  be  seen  at  the  ofhce  of 
\  E  Nicholson.  .-Xrchitect,  46  Queen  St.,  St. 
Catharines  a'i<l  nt  the  store  of  D.  McCaw  & 
Son.    Welland,  . 

•{•Bids  will  be  received  until  4  p.  m.,  June 
14  by  R.  C.  Desrochers,  Secy.,  Department  of 
Public  Works,  Ottawa.  Ont.,  for  addition  to 
fittings,      Central      Postoffice.     Toronto,     Ont. 


Plans  and  specifications  are  on  file  at  the  of- 
fice of  T.  A.  Ha.stings.  Clerk  of  Works,  pos- 
tal station  "F,"  Toronto,  and  the  Department 
of  Public  Works. 

4'Bids  will  be  received  until  0  p.  m..  June 
15,  by  H.  F  Maulson,  Secy.  Minnedosa  Power 
Co., 'p.  O.  Box  369,  Minnedosa,  Man.,  for  the 
construction  of  the  power  station  foundations 
and  Penstock  and  Spillway  and  Intake  struc- 
tures for  the  Minnedosa  Power  Company  dam 
at  that  city.  Plans  and  specifications  may  be 
seen  at  tlie  office  of  Messrs.  Andrews.  An- 
drews &  Co.,  Barristers,  Aikens  Block,  Winni- 
peg:  Messrs.  Taylor,  Colwill.  Barristers,  Port- 
age la  Prairie;  and  at  the  office  of  the  Secre- 
tarv  of  the  company,  Minnedosa. 

the  Dominion  Public  Works  Department, 
Ottawa,  has  sent  out  engineering  parties  to 
complete  this  summer  the  survey  of  the  pro- 
posed navigable  waterway  from  Edmonton  to 
Winnipeg,  via  the  Saskatchewan  River.  It 
is  expected  that  the  work  of  clearing  and 
deepening  the  channels  will  be  actively  begun 
next  summer.  The  results  of  the  surveys  of 
last  summer  indicate  that  a  10-ft.  waterway 
can  be  obtained  from  Winnipeg  to  Clear  Lake, 
and  a  6-ft.  waterway  for  the  rest  of  the  dis- 
tance to  the  foothills  of  the  Rockies.  By 
regulation  works,  conserving  the  flow  of  water 
in  the  river  and  tributary  streams,  it  is  assert- 
ed that  the  present  difficulty  of  low  water  in 
the  late  summer  months  can  be  overcome 
Only  some  half-dozen  locks  will  be  needed 
throughout  the  whole  waterway  to  Edmonton, 
and  it  is  estimated  that  the  total  expenditure 
required  to  make  passable  this  1,000  mde 
stretch  of  inland  waterway  through  the  wheat 
lands  of   the  west  will  be  about  $2,000,000. 

The  Departments  of  Railways  and  Canals, 
L  K  Jones,  Secretary.  Ottawa,  Ont.,  is  to  at 
once  call  for  tenders  for  extensive  harbor  ter- 
minal improvements  at  Halifax,  costing  in  the 
aggregate  about  $2,000,000.  The  plans  pro- 
vide for  the  construction  of  four  new  piers 
each  800   ft.   long  and  235   ft.  wide. 

The  Canadian  Government  has  awarded  the 
contract  for  the  drvdock  at  Montreal  to  Vick- 
ers'  Sons  &  Maxim,  the  English  shipbuilders. 
The  subsidv  to  be  paid  to  the  contractors  by 
the  Federal  Government  will  be  at  the  rate 
of  W"  per  cent  on  a  capital  outlay  of  S-i.OOO.- 
uoii  for  38  vears.  The  drvdock  will  have  a 
lifting  capacitv  of  25.000  tons. 

Notice  has  been  given  of  a  resolution  call- 
ing for  the  r.atification  of  an  agreement  be- 
tween the  government  and  the  Collingwood 
Shipbuilding  Co.  for  the  construction  of  a  dry- 
dock  at  Collingwood,  Ont.  The  agreement 
provides  that  the  government  may  pay  the 
company  a  subsidy  of  3  per  cent  for  twenty 
vears  upon  $.306,965,  the  cost  of  the  drydock. 
■  The  Canadian  Public  Works  Department, 
Ottawa  Ont.,  will  call  for  tenders  shortly 
for  extensive  harbor  works  at  St.  John,  total- 
ing in  the  aggregate  probably  $5,000,000.  The 
surveys  of  Courtney  Bay,  where  a  new  divi- 
sion of  the  harbor  will  be  provided  to  ac- 
commodate the  G.  T.  P.  steamship  service, 
have  been  completed  and  a  contract  for  dredg- 
ing will  be  let  next  month.  There  will  also 
be  a  drydock  of  the  first  class  built,  with^  an 
extensive  ship-repairing  plant  in  connection, 
bocks  will  be  built  providing  three  berths  for 
the  G  T  P  ocean  steamship  service.  Several 
companies  backed  by  British  capital  are  re- 
ported to  be  ready  to  tender  for  the  whole 
of  the  proposed  work. 

TRADE  NOTES. 

Nstrkl  S  Rorins.  deal,  r  in  ?ewer  pip."  and 
othe,  clay  pro.U.cts  lias  moved  lus  oHice  to 
141)1    Harris  Trust   Bldg..    Chicago.   lU. 

The    Corrugated    Bar    Co.    has    pureha.sed    the 
<l,.n  -ral    RMifo-ceniont    Co.    of    Younsslown     O 
,n'l   will    o,H.,ate    the   plant   as    the   Younsstown 
plant  ot  the  Cormsated  Bar  Lo.  ^ 

The  Westinghouse  Klectric  &  Mfg.  Co..  Ivast 
Pittsburl'  P.a  .  has  cstabUslied  an  IlhiTninallnR 
Fniineeti'nK  Department.  The  department  will 
1„    m  .harse  of  Mr.  Norman  Macbeth. 

M.-  -W  N  Keiser  has  recently  been  .appointed 
•,<;sstant  to  Mr.  Ceo.  F.  La-nibert,  who  has 
ciiaiT^e  of  gales  of  the  G.  W.  Parsons  Co.  nianu- 
facturers   ot    trencliing    machinery,    at   Newton. 

°The  MaeArthnr  Concrete  Pile  &  Foundation 
,-„  u'pine  St..  New  York  City,  has  recently 
l.een  awarded   the   cotUraet   for   the   foundations 


.^  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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of  an  S-story  office  and  factory  building  for 
Landers,  F1-ary  &•  Clark,  Cutlery  Manufacturers 
at  New  Britain.  Conn.  The  foundation  Include 
isome  300  or  more  Pedestal  concrete  piles.  MaN 
J.  Unkeibacli.  New  Britain.  Conn.,  is  the  archi- 
tect and  engineer  for  tlie  building. 

The  J.  Faessler  Mfg.  Co.,  Moberly  Mo.,  mak- 
ers of  Boss  and  I'niversal  Hue  expanders.  Hue 
cutters  and  other  boiler  tools,  has  reorganized 
its  sales  deimrtment  and  laced  Mr.  Ciias.  K. 
rainier  in  charge,  as  sales  manager,  with  ofBce 
at  SIO  Olive  St.,  St.  Louis. 

The  Buffalo  Forge  Co.,  BulTalo.  N.  Y.,  report 
that  its  forge  department  is  unusually  bus>"  with 
export  orders  for  large  inslallatii>ns  of  the 
i^uffalo  patented  down  draft  forges  in  foreign 
railroad  and  industrial  jilants.  .\iiiong  these  are 
ilie  Havana  Railways.  Havana,  Cuba;  Central 
l\;Ulroad  of  Brazil,   etc. 

The  McCaslin  Conveyor,  manufactured  by  the 
^lead-Morrison  Manufacturing  Co.  of  Cambridge. 
.Mass.,  is  about  to  be  placed  to  a  new  us«'. 
The  Mead-Morrison  Manufacturing  Co.  have  just 
closed  .a  contract  with  the  Canada  Sugar  Re- 
lining  Co.  of  Montreal.  Canada.,  for  apparatus 
to  handle  raw  sug-ar  at  its  reflnery.  The  eapac- 
it.v  of  the  conveyor  will  be  70  tons  per  hour. 
The  installation  will  be  particularly  interesting 
because  of  an  ingenious  device  for  preventing 
the  accunudation  of  sugar     in  the  buckets. 

On  June  1st.  1911.  the  Sprague  Electric  Co, 
was  merged  with  the  General  Klectric  Co.  of 
Schenectady.  N.  Y.,  and  its  business  will  be 
conducted  under  the  name  Sprague  Electric 
Works  of  General  Electric  Co.  The  manufac- 
ture and  sale  of  tlie  lines  of  apparatus  .an*! 
supplies  heretofore  exploited  by  the  Sprague 
Electric  Co.  will  be  continued  by  the  Spragin- 
Electric  Works  of  General  Electric  Co.  under 
the  same  organization,  with  Mr.  D.  C.  Durland 
in  responsible  charge  as  General  Manager.  Thi' 
offices  of  the  Sprague  Electric  Works  will  bn 
continued  as  heretofore,  with  ni:iin  offices  at 
527-531  West  34th  St..  New  York,  N.  Y..  and 
branch   offices   in   principal   cities. 

The  J.  W.  Paxon  Co.,  Philadelphia,  Pa.,  is 
just  completing  a  new'  factory  building  covering 
an  area  of  9.000  stj.  ft.  It  is  of  substantial  con- 
struction of  steel  and  concrete  and  has  a  saw- 
tooth roof,  which  gives  splendid  liglitning 
facilities.  It  will  be  equipped  witli  up-to-date 
machinery  for  manufacturing  foundry  riddles 
(steel,  brass  and  galvanized).  This  company 
weaves  the  wire  cloth,  especially  suitable  for 
riddle,  sifter  and  window  guards.  It  also  makes 
wire,  bristle  and  split  bamboo  bruslies  and 
brooms  for  foundries,  macliine  shops,  stables  and 
for  cleaning  streets;  also  wire  brooms  and 
brushes  for  cleaning  trolley  and  railroad  tracks 
from  snow,  ice  and  dirt  as  thCA'  are  fitted  witli 
a  steel  chisel  pointed  spear  on  the  otlier  end. 
The  above  building  is  entirely  separate  from  tlie 
machine  and  plate-shop,  pattern-shop  and  black- 
smith-shop in  which  the  Paxson  Co.  make 
cupolas,  ladles,  sandblast  outfits,  overhead  tram- 
rail,  tumbling  barrels,  sifters,  core-ovens,  mag- 
netic separators,  etc. 


HEIDENREIGH'S 
"POCKETBOOK" 


The  large  .sale  of  this  Pockelbook 
for  designers  of  reinforced  concrete 
demonsti-ates  again  the  fact  that  the 
true  merit  of  any  book  soon  becomes 
generally  known.  As  a  labor  saver 
Heidenreicli's  Pocketbook  is  directly 
comparable  with  the  best  pocketbooks 
on  structural  steel  work.  Its  tables 
are  very  complete.  The  book  is  leath- 
er bound,  374  pages,  and  its  price  is 
53.00  net,   postpaid. 

The  Myron  C.  Clark  Publishing  Cc. 

355   Dearborn   Street.   Chicago 
13-21    Park   Row,  New  York 


"Mr.  Heidenreich's  pocketbook  is  nearer 
the  ideal  than  any  on  the  same  subject 
herefore    published." — Engineering    Newi. 

"Engineers'  Pocketbook  of  Reinforced  Concrete'* 

By  E.  LEE  HEIDEXREICH 

Flexible  leather.  4Jx6}  Ins..  .^4  paees. 

164  tllustratloDs.   $,''.00   net.   postpaid. 

The    Myron    C.    Clark     Publishing    Co. 


31  New  and  Standard  Books 

Send  for  Complete  Catalog  of  the  Following  Books: 

Handbook  of  Cost  Data.     SECOND   EDITION. 

liy   Halbert   1'.   Gillette,   M.   Am.   Soc.   C.   E.,   Managing  Editor  of 
"iilngineering-Contracting."     The   1910   edition   of  this   book  con- 
tains  nearly    l.'.lOO   pagi'S.      Po.slpaid,    $5.00. 
Diagrams  for  Designing  Reinforced  Concrete  Structures. 

Including  Diagrams  for  Iteactions  and  Strengths  of  Steel  Beams, 
by    G.    F.    Dodge,    M.    West.    Soc.    Engrs.      13  X  15y™    inches;    104 
pages.     Postpaid,  $4.00. 
Cost  of  Electric  Transmission   Lines. 

(Roth  Conduits  and   Pole  Lines.) 
The  title  of   this    book,    by   Clarence  Mayer,   is   "Telephone   Con- 
struction-Methods and  Cost,"  which  is  somewhat  a  misnomer  in 
that    it    does    not    indicate    its    wide   scope.      It    is   G  X  9    ins.;    300 
pages.     Postpaid.  $4.00. 
Engineers'   Pocketbook  of   Reinforced   Concrete. 

By  E.   Lee  Heidenreich.     "Mr.  Heidenreich's  pocketbook  is  near- 
er the  ideal  than  any  on  the  same  subject  heretofore  published." 
—Engineerings   News.   Jan.   11,   1909.     Leather;   IVb  X6%    ins.;   371 
pages.     Postpaid,  $3.00. 
The  Reinforced  Concrete  Pocketbook, 

By  L.  J.   Menscli,  M.  .\m.  Soc.   C.  E.     A  book  bv  an  experienced 
engineer  and   successful  contractor.     Leather;   454  X  6Vi   ins.;   21(i 
pages.      Postpaid,    $4.00. 
Concrete    Bridges  and   Culverts. 

(Both   Railway  and  Highway.) 
By    H.    Grattan    Tyrrell.      Leather;      4'A  X  6%     ins.;    272    pages. 
Postpaid,  $3.00. 
Tables  for  Structural   Engineers. 

By   Edward    Godfrey:      Leather;     4X61/2    ins.;    218   pages.      Post- 
paid.  $2.50. 
Solid   Bitumens. 

Their  Physical  and  Chemical  Properties  and  Chemical  .\nalysis, 
by  S.  P.  Peckham.     Cloth;    6X9  Ins.;  330  pages.     Postpaid    $5.00. 
Graphic  Statics. 

By  Charles  W.  Malcolm.     This  book  has  been  adopted  as  a  text- 
book   by   a    large    number   of   engineering   colleges.      Clotli-    6X9 
ins.;   3S0  pages.     Postpaid,   $3.00. 
Cost    Keeping    and    Management    Engineering, 

By  Halbert   F.   Gillette  and  Richard  T.  Dana.     Cloth;     6X9  ins.; 
360   pages.     Postpaid.   $3.50. 
Theory  and   Design  of  Reinforced  Concrete  Arches. 

By   Arvid   Reuterdahl,    Chief   of   Bridge    Dept..    City   of   Spokaae. 
Cloth;     6X9    ins.;    132   pages.      Postpaid.    $2.00. 
Railroad   Location   Surveys  and   Estimates, 

By    F.    Lavis,    M.    Am.    Soc.    C.    E.      Cloth;    6X9    ins.;    270    pages. 
Postpaid.   $3.00. 
The  Trackmen's  Helper. 

By  J.  Kindelan.     Cloth;  oM  X  "Vi  ins.;  350  pages.     Postpaid.  $1.50 
Practical   Switchwork, 

By  D.  H.  Lovell.    Cloth;  4U  X  O'i  ins.;  174  pages.    Postpaid,  $1.09 
Maintenance   of   Way    Standards. 

By  F.  A.  Smith.    Cloth;  ohi  X  7%  ins.;  600  pages.    Postpaid,  $1.50. 
Railway  Curves. 

By  F.    A.   Smith.     Cloth;'4X6»4  ins.;   50  pages.     Postpaid,   $1.00. 
Standard  Turnouts. 

By  F.  A.  Smith.  Leather;  4>4  X  7=4  ins.;  41  pages.  Postpaid,  $1.09 
Engineering  Work  in  To>"ns  and  Cities. 

By    Ernest    McCullougn.      Cloth;    6X9    ins.;    510    pages       Post- 
paid,  $3.00. 
Tables  of  Squares  and   Logarithms. 

By  G.  D.  Inskip.  Give  five  place  squares  and  logs  of  feet,  inches 
and  32ds  of  inches  from  zero  to  100  ft.  Logs  of  numbers  to 
10,000;  logs  of  sines  and  tangents,  log  functions  of  angles  and 
natural  functions,  etc.  Write  for  sample  pages.  Leather;  5y.  X 
71^  ins.;  405  pages.  Postpaid,  $3.00. 
Practical  Cement  Testing. 

By  W.   Purves  Taylor.     The  most  complete  book  on  the  subject. 
Cloth;   6X9   ins.;   330  pages.     Postpaid,   $3.00. 
Concrete  Construction — Methods  and  Cost. 

By   Halbert    P.    Gillette    and   Charles    S.    Hill.    Editors   of    "Engi- 
neering-Contracting."     Cloth;     6X9    ins.;    700    pages.      Postpaid. 
$5.00. 
Cements,  Mortars  and  Concretes. 

By  M>Ton  S.  Falk.     A  summary  of  tests  and  conclusions  derived 
therefrom.     Cloth;     6X9  ins.;   184  pages.     Postpaid,   $2.50. 
Surveyor's  Handbook. 

By   T.    U.    Taylor,    Professor  of  Civil   Engineering,    University   of 
Texas.     Leather;  41,4  y  7  ins.;  328  pages.     Postpaid,  $2.00. 
Concrete  and   Reinforced  Concrete  Construction. 

By  Homer  A.  Reid.  Assoc.  M.  .\m.   Soc.  C.  E.     The  largest  book 
on    concrete.       Cloth;     6X9    ins.;     900    pages;     715     illustrations. 
Postpaid,    $5.00. 
Bricklaying  System. 

By  Frank  B.  Gilbreth,  M.  Am.  Soc.  M.   E      Cloth;   6X9  ins.-  330 
pages.     Postpaid,   $3.00. 
Field  System. 

By  Frank  B.  Gilbreth.  A  book  of  rules  and  instruction  for  the 
guidance  of  his  foremen  and  superintendents  on  contract  work, 
by  the  contractor  who  made  the  "Cost-plus-a-flxcd-sum  con- 
tract" famous.  Leather:  4V2  X  7  ins.;  200  pages.  Postpaid.  $3.00. 
Rock  Excavation — Methods  and  Cost. 

By   Halbert   P.    Gillette.      Cloth;     5M:  X  7   ins.;   384    pages.      Post- 
paid.  $3.00. 
Backbone  of  Perspective. 

By  T.    U.    Taylor,    Professor  of  Civil    Engineering,    University  of 
Texas.     Cloth:   4V4  X  7   ins.:    56  pages.     Postpaid    $1.00. 
Engineering  Law — The  Law  of  Contract. 

By   Alexander  Haring.    LL.B.,    M.    Am.    Soc.    C.    E.,    Professor  of 
Bridge  and  Railway  Engineering.   New  York  University.     Cloth; 
0X9  ins.:   510  pages.     Postpaid,  $4.00. 
Concrete    Inspection. 

By  Chas.  S.  Hill,  C.E.     Cloth;  3^X6  ins.     1S6  pages;  illustrated. 
Postpaid  $1.00. 
Reinforced    Concrete — A    Manual   of   Practice. 

By  Ernest  McCulloiigh.  M.  We.st.  Sor.  Engrs.     Cloth;  5  X  7'i  ins.; 
136    p.T.i;es;    illustrat.-'d.      Postpaid    $1.50. 

THE  MYRON  C.  CLARK  PUBLISHING  CO.,  ?^=2%*I^rRo':,  S"^*.*;? 
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The  Proved  Quality  Dump  Car 

Theunequaled  practical  experience  back  of  Western  Dump 
Cars  combined  with  their  sturdy  construction  and  the  fa-.t  that 
they  have  always  led  in  improvement  is  the  reason  for  their 
matchless  reputation  for  quality  and  efficiency — they  are  as 
good  as  greatest  skill  can  make  them. 

The   Western   Four  Yard   Car 

is  ideal  size  for  3-lt.  gauge.  It  is  unbeatable  in  design  and  con- 
struction— ample  capacity  for  heavy  loads-  yet  of  low.  compact 
lorm,  with  bed  and  truck  separable,  steep  dumping  angle  and 
automatic  pivoted  side  boards.     It  is  dependable  in  any  service. 

Sizes  and  styles  of  Dump  Cars  for  every  purpose  are  described 
in  our  general  catalog  of  earth  and  stone-handling  machinery. 

Western  Wheeled  Scraper  Co. 

Aurora.   111.,   U.  S.   A. 


CONCRETE       VIADUCT       OVER 
HOUSTON  SHIPCHANNEL. 

Houston,  Texas,  May  23,  1911. 

Sealed  proposals  will  be  received  at  the 
office  of  Dan  C.  Smith,  Jr.,  City  Con- 
troller and  City  Secretary.  City  Hall, 
Houston,  Texas,  until  12  o'clock  noon, 
July  3d,  1911,  for  the  construction  of  a 
reinforced  concrete  viaduct  over  the  Hous- 
ton Shipchannel.  The  structure  will  be 
about  1,650  feet  in  length  and  60  feet  wide. 

Specifications  and  plans,  bidding  blanks, 
etc.,  can  be  obtained  upon  application  at 
the  office  of  F.  L.  Dormant.  City  Engi- 
neer, Houston,  Tex.,  by  making  a  deposit 
of  $20.00   with  the  City  Engineer. 

A  certified  check  of  the  bidder  on  any 
bank  in  Houston,  Tex.,  payable  to  the 
order  of  H.  B.  Rice,  Mayor,  for  $20,000  will 
be  required   to  be  deposited  with  the  bid. 

Bidders  are  expected  to  examine  the 
site  of  the  viaduct  and  acquaint  them- 
selves with  local  conditions. 

The  successful  bidder  will  be  required 
to  give  bond  and  comply  with  City  Char- 
ter respecting  contracts,  and  to  execute 
the  usual  form  of  contract  as  prepared  by 
the  City  Attorney. 

The   right    is   reserved    to    reject  any   or 
all   bids   or   to   accept   any   bid   considered 
advantageous  to  the  City  of  Houston. 
H.   B.    RICE, 
Mayor  of  the  City  of  Houston. 
Texas. 

F.  L.  DORMANT,  City  Engineer. 


BRIDGE. 

Notice  is  hereby  given  that  sealed  bids 
will  be  received  until  2  o'clock  P.  M.  of 
June  22,  1911,  for  the  construction  of  a 
steel  bridge  with  concrete  floor  across 
Iowa  River  at  Iowa  Falls,  Iowa.  Length 
of  bridge  353  teet,  roadway  20  feet  wide,  2 
sidewalks  each  5  feet  wide.  Check  for  10 
per  cent  of  bid  must  accompany  bids. 
The  Board  of  Supervisors  reserve  the 
right  to  reject  any  or  all  bids.  Plans  and 
specifications  on  file  at  County  Auditor's 
Office,  Eldora,  Iowa.  Letting  to  be  at 
Court  House,  Eldora,  Iowa.  June  22,  1911, 
at  2   P.   M. 

E.    L.   MARRIAGE, 
County  Auditor, 
Hardin  County,   Iowa. 


SFECIAL   BOND  ISSUE  OF   1911. 
WATER   DEPARTMENT. 

Muskogee,  OUIa. 
WATER  INTAKE  AND  INLET  TOWER. 

Sealed  proposals  will  be  received  by  the 
City  Council  of  the  City  of  Muskogee, 
Okla.,  until  Tuesday.  June  27,  1911,  at  10 
o'clock  !i.  m..  and  opened  immediately 
thereafter,  for  the  construction  of  a  water 
intake  and  inlet  tower.  All  bids  must  be 
filed  with  Chas.  Wheeler,  Jr.,  City  Clerk. 

The  water  works  intake  is  a  54-in.  sub- 
merged concrete  pipe  line  2,600  ft.  1  in. 
long  to  he  laid  across  the  Arkansas  River 
and  up  to  the  bed  of  the  Grand  River. 

The  intake  towei'  is  a  concrete  structure 
built  at  tlie  upper  end  of  the  intake. 

Proposals  for  this  contract  shall  be  ac- 
companied by  a  certified  check  for  $5,000, 
made  payable  to  the  City  of  Muskogee, 
Okla.,  witiuiut   condition. 

Plans  and  specifications  can  be  seen  and 
secured  at  the  office  of  the  City  Engineer, 
Muskogee,  Okla.,  or  at  the  office  of  the 
Consulting  Engineer,  114  Liberty  St..  New- 
York  City,  after  June  10,  1911,  upon  pay- 
ment nf  two  and  one-half  dollars  ($2.50). 

Tlje  right  is  reserved  to  reject  any  or  all 
bills  or  to  accept  that  one  which,  in  tlie 
judgment  of  the  City  Council,  is  for  the 
best  interest  of  the  city. 

By  onler  of  the  City  Council. 

E.   H.   FLEMING, 
rominissioner  of  Water',  Sewer  and 
Lights. 
ALI-:X.\M>1CI:  POTTER, 

Consulting   Engineer. 
T.    P.   CLONTS, 

City  Engineer. 


ROADS. 

Sealed  bids  will  be  received  at  the 
office  of  the  Robertson  County  Pike  Com- 
mission, in  Springfield.  Tennessee,  up  to 
12  o'clock  noon,  on  Tuesday,  June  20, 
!911.  for  grading,  ditching  and  macadam- 
izing about  fifty  miles  of  public  roads 
in  Robertson  County,  Tennessee.  Plans 
and  specifications  may  be  seen  at  the 
office  of  the  Pike  Commission,  at  any 
time    after    June    first. 

JOSEPH     E.     WASHINGTON, 

Chairman. 
ED    S.    ECKLES, 

Secretary. 


OPEN    DITCHES. 

Bids  will  be  reci'i\-e'!  until  li.ni)  p.  in.. 
July  15.  1911,  by  the  Bnai-d  of  Conuins- 
sioners  of  the  Sixth  Ward  and  Crowley 
Drainage  District,  at  Crowley,  La.,  for  the 
construction  of  about  40  miles  of  open 
ditclies  ranging  from  2  to  6  miles  in 
length,  16  to  40  feet  in  width  and  2  to  a 
feet  in  depth,  approximating  600.000  cu. 
yds.,  and  about  90  acres  of  clearing.  No 
ruck.  Mostly  open  prairie.  Three  lines  of 
railway.  The  right  is  reserved  to  reject 
any  and  all  bids.  Each  bid  must  be  ac- 
companied by  certified  check  for  $1,000. 

H.   E.    LEWIS,   President. 

W.    S.    WHITE,  Engineer. 

L.   A.   WILLIAMS,   Secretary. 


WAR  DEPARTMENT.  — I'.  S.  Engineei 
Office.  Montgomery.  Ala.,  June  6,  1911. 
Sealed  proposals  for  dredging  at  mouth  of 
Apalachicola  River,  Florida,  will  be  re- 
ceived at  this  office  until  1  o'clock  p.  m., 
Jul>'  6,  1911.  and  then  publicly  opened. 
Information  on  application.  G.  D.  FITCH, 
Lt.   CI..    Engi.-i. 


U.  S.  ENGR.  OFFICE,  Boston.  Mass.. 
May  26,  1911. — Sealed  proposals  for  rock 
excavation  in  Boston  Harbor,  Mass.,  will 
be  received  here  until  12  M.,  June  26,  1911. 
and  then  publicly  opened.  Information  on 
application.  FREDERIC  V.  ABBOT,  C  1., 
Engrs.  ' 


"The  Book  is  to  be  Commended' 

— Engineering  News. 

This,  we  believe,  will  also  be  the  verdict  of  all 
who  study  "Cost  Keeping  and  Management 
Engineering"  by  Halbert  P.  Gillette  and  Richard 
T.  Dana.  Many  young  engineers  will  find  that  a 
knowledge  of  the  principles  of  cost  keeping  will 
enable  them  to  secure  a  position  with  contracting 
firms,  for  contractors  are  more  than  ever  alive  to 
the  advantages  derived  from  an  accurate 
knowledge  of  unit  costs.  But,  whether  an 
engineer  expects  to  be  employed  to  keep  costs,  or 
not,  he  should  know  how  to  keep  them.  1 1  is  now 
trie  common  practice  for  railway  engineers  and 
others  to  record  costs  of  work  done  by  the  con- 
tractors, so  as  to  insure  accurate  estimates  of 
costs  of  similar  work  that  may  be  done  in  the 
future.  There  is  not  an  engineer,  therefore,  who 
should  not  secure  a  copy  of  this  book.  It  con- 
tains 360  pages  (6x9  ins.)  and  its  price  is  $3.50  net, 
postpaid.    Order  direct. 

The    Myron   C.  Clark    Publishing   Co. 

355  Dearborn  Street.    Chicago 


For  all 
of    the 


Classes  of  Construction  Work  in  Any  Part 
United    States.      Any    Nationality    Desired. 
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23- 


XU-    CXADV  ^^  txcnvatinn  or 

luC    31i«IVl  Concrete  Required 

IMPROVED  "^^  in*uiiog 

?nn?.'^;7     FLUSH  TANK  SIPHON 

(Wltlumt  MovlnB  l':irts) 
WRITE  FOR   PARTIel'LARS. 

F.  STARY  &  SONS.     Cedar  Rapids.  Iowa 


DREDGING— IRRIGATION 


W  rite  fnr  Information 
about    tho    lilSH    lAl- 

i>Ro\ri)  i:i;nirii:u- 

QAL  I'LMPS.  used  by 
BOineof  the blKRest  con- 
tracting iinti  dredging 
companies. 

GreavtiSpccUltyMfK.Co. 

l54NMi«uSl..N.Y.CitT 


FOR  SALE  OR  RENT.  ALL  KINDS  OF  CAN- 
VAS  GOODS.  DE5  M01NeSTENT&  AWNINO 
CO.  DCS  Moines.  Iowa.    Write   for  CatalO£U9 


WRITE   FOR    OUR 

RED     BOOK 


Contractors'  Pumps 

N'aluable  Information 
Is.contained  :  n  our  cat- 
alts  El  on  pumps  for 
Irreatlon,  sewage, 
dredging,  etc.  It  gives 
tables  of  sizes,  capaci- 
ties. H.  P..  and  data 
useful  to  engineers  and 
contractors.  Send  for  It 

EDM.  S.  GIBSON,  90  West  St..  New  York 


ona  Ktu  CoXo-Coo  to  co>t*iiXt  wLcn, 
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DRAINAGE    EXCAVATION. 

STATE    OP    IOWA, 

COUNTY  OF  PAGE. 

DRAINAGE   DISTRICT    NO.    9. 

Notice  is  liereby  given  that  tlie  Board  of 
Supervisors  of  Page  County,  Iowa,  will  re- 
ceive  sealed  bids  until  3  p.  m.  of  the  14th 
.lay  of  June.  1911.  for  the  construction  of 
a  new  channel  for  the  Nodaway  river  in 
l-M-ainage  District  No.  9,  in  said  county. 

Plans  and  specifications  are  on  file  in 
tlie  office  of  C.  W.  Duke,  County  Auditor, 
and  copies  thereof  may  be  obtained  upon 
application. 

The  bids  will  be  opened  at  the  hour  of 
.T  p.  m.,  on  tlie  said  day,  viz.:  the  14th  day 
of  June,  1911,  at  a  meeting  of  said  Board 
of  Supervisors  to  be  held  at  the  Court 
House  In  Clarinda,  and  the  contracts  will 
lie  awarded  at  that  time. 

The  bids  should  be  directed  to  the  Board 
of  Supervisors,  Clarinda,  Iowa,  and 
marlied  "Bids  for  the  Construction  of  New 
River  Channel  in  District  No.  9." 

The  entire  length  of  the  proposed  new 
cliannel  is  54.900  feet;  width  of  bottom 
from  station  0  to  station  355-f25,  20  feet, 
from  station  355-f25  to  station  549,  24  feet; 
average  deptn  in  20  ft.  channel,  14.54  feet; 
in  24  ft.  channel,  15.81  feet;  maximum 
depth  24  feet  through  an  abandoned 
R.  R.  fill;  side  slopes  1-2  horizontal  to  1 
vertical;  berme  to  be  9  feet. 

The  total  amount  of  excavation  is  es- 
timated to  be  909,053  cubic  yards,  sup- 
posed to  be  all  earth  consisting  of  loam, 
silt  and  clay. 

Part  of  the  right  of  way,  which  is  100 
feet  wide,  is  covered  by  timber  and  must 
be  cleared  by  the  contractor. 

The  ditch  is  divided  into  two  (2)  sec- 
tions,  viz.: 

Section  1,  from  station  0  to  station  301, 
excavation  439,958  cubic  yards. 

Section  2,  from  station  301  to  station  549. 
excavation    469.095    cubic    yards. 

Bids  will  be  received  on  each  section 
separately. 

The  starting  point  of  section  1  is  near 
the  track  of  the  K.  &  W.  R.  R.  and  the 
starting  points  of  both  sections  are  less 
than  2  miles  from  R.  R.  stations. 

The  date  for  beginning  the  work  is  fixed 
at  not  later  than  September  1,  1911,  and 
the  date  for  the  completon  of  the  work  is 
fixed  at  not  later  than  May  1,  1913. 

All  bids  to  be  accompanied  by  cash  de- 
posit or  certified  check  to  the  amount  of 
ten   (10)  per  centum  of  the  bid. 

Deposits  of  unsucessful  bidders  will  be 
returnsd  to  them  promptly  after  the  con- 
tract is  awarded.  Deposits  of  successful 
bidders  will  be  held  until  contract  and 
bond  are  executed  by  them  as  required  by 
!aw. 

The  successful  bidders  will  be  required 
to  execute  an  approved  bond  equal  to  25 
per  centum  of  the  estimated  cost  of  the 
worlv  so  let. 

The  Board  reserves  the  right  to  reject 
any  or  all  bids  and  readvertise  the  letting 
of  the  work. 

Dated  at  Clarinda,   Iowa,   this   26th  day 
'If  May,   1911. 
.A.   .S.   VAN   S.ANDT, 

Engineer  in  Charge. 
Address : 

C.   W.    DUKE. 
Auditor  of  Page  County.  Clarinda,  la. 


U.  S.  ENGINEER  OFFICE,  Wilmington, 
.\,  C,  June  1,  1911.  Sealed  proposals  for 
'  'justructing  complete  the  two  (2)  wooden 
iRill,  non-propelling,  15-in.  hydraulic  pipe 
liin'  dredges  Neuse  and  Port  Arthur  will 
lie  received  at  this  office  until  noon,  June 
:;ii.  1911.  and  then  publicly  opened.  Infor- 
mation on  application.  EARL.  I.  BROWN, 
Capt.   Engrs. 


OFFICE    OF    THE    SEWER.\GE 
COMMISSION 
OF    THE 
CITY  OF  BALTIMORE. 
Sealed  proposals  indorsed  "Proposal  for 
Constructing   Jones    Falls    Conduits,    Sec- 
tion No.  1,  Storm  Water  Contract  No.  14," 
addressed  to  the  Board  of  Awards  of  Bal- 
timore   City,    will    be    received    at    the    of- 
fice of  the  City  Register,  City  Hall,  Balti- 
more.   Md..    until    11    a.    m.,    Wednesday. 
June  28,  1911,  for  constructing  Jones  Falls 
Conduits,    Section   No.   1,      Storm     Water 
Contract   No.    14,    as    shown   on    plans    on 
file  in   the   office   of  Mr.   Calvin  W.   Hen- 
drick.    Chief    Engineer    of    the    Sewerage 
Commission. 

Si^ecifications  and  plans  can  be  obtained 
upon  application  at  the  office  of  the  Sew- 
erage Commission,  Room  904,  American 
Building,  Baltimore,  Md..  on  and  after 
June  2,  1911.  A  charge  of  $15.00  will  be 
made  for  each  specification  and  blue 
prints.  This  charge  will  be  refunded  up- 
on ,the  return,  on  or  before  June  28.  1911, 
of  the  unused  specifications  .and  plans  in 
good  condition,  or  upon  the  return  of  the 
plans  in  case  a  bid  is  submitted. 

A  certified  check  of  the  bidder,  for  the 
sum  of  $18,000,  on  a  clearing-house  bank, 
made  payable   to  the  order  of  the  Mayor 
and    City    Council    of    Baltimore,    will    be 
required  to  be  deposited  with  each  bid. 
Apprixomate  quantities: 
28,000  cu.   yds.    earth  excavation. 
900  cu.  yds.   rock   excavation. 
40,000  cu.   yds.   concrete  masonry. 
750  cu.    yds.    brick   masonry. 
4,000,000  lbs.  reinforcing  steel. 

12,000  sq.  yds.  granolithic  resurfacing. 
140,000  lin.   ft.  piles. 

2.000  M.    ft.    B.    M.    lumber   in    founda- 
tion. 
50  tons  cast-iron  pipe  and  specials. 
900  lin.    ft.    vitrified   sewer   pipe,    6    to 
30  ins.  in  size. 
40  tons  structural  steel. 
The   successful    bidder   on    this   contract 
will  be  required  to  give,  bond  and  comply 
with     the    City    Charter    respecting    con- 
tracts. 

The  Board  of  Awards  reserves  the  right 
to  reject  any  and  all  bids. 
By  order  of  the  Sewerage  Commission. 
CHARLES   ENGLAND, 

Chairman. 
HARRY    W.    RODGERS. 

Secretary. 
.\pproved: 
JAMES  H.  PRESTON,  Mayor, 
President,   BoatTi  of  Awards. 


STREET  IMPROVEMENT. 

Bids  will  be  received  until  12  o  clock 
noon  on  June  13th,  1911,  by  the  Director 
of  Service,  Gallon.  O.,  for  the  improve- 
ment of  North  Market  St.  from  Public 
Square  to  north  corporate  line,  about  3,200 
ft.  in  length,  with  treated  macadam. 

Also  East  Main  St.  from  Big  Four  Rail- 
road to  east  corporate  line,  about  5,500  ft. 
in  length,  with  brick. 
Also  storm  sewer      470  ft. — 10-in. 
Storm  sewer      110  ft. — 12-in. 
Storm  sewer  1,017  ft. — 15-in. 
Storm  sewer  2,865  ft.— 18-in. 
Storm  sewer      552  ft.— 27-in. 
Storm  sewer  1.434  ft.— 30-in. 
12  manholes 
ED.  C.  YOCHEM.  Clerk. 


U.  S  ENGINEER  OFFICE,  Kansas 
City,  Mo..  June  3.  1911.  Sealed  proposals 
for  constructing  standard  revetment  on 
Missouri  River,  about  eighteen  miles  be- 
low Kansas  City,  Mo,,  will  be  received 
here  until  13  noon,  July  3.  1911.  and  then 
publlolv  opened.  Information  on  applica- 
tion. EDWARD  H.  SCHULZ,  Major, 
ICn.^rs. 
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The  Deficit  Theory     of     Development 
Expense  of  Public  Service  Corpora- 
tions, and  an  Erroneous  Applica- 
tion of  the  Theory  by  the  Wis- 
consin Railroad  Commission. 

What  may  be  lernied  the  deficit  theory  of 
development  expense  received,  we  believe,  its 
first  formulation  in  print  in  Gillette's  "Harul- 
book  of  Cost  Data."  as  follows  ; 

The  early  lo.s.ses  (=  deficits  below  fair  return) 
in  operating  a  plant  should  usually  be  regarded 
as  actual  expenditures  in  developing  the  busi- 
ness, and  should  be  figured  at  compound  interest 
up  to  the  time  there  ceases  to  be  a  loss  from 
operation. 

It  is  clear  from  the  conte.Kt  of  the  boo!< 
that  the  expression  "losses''  is  used  as  a  syno- 
nym for  the  expression  "deficit  below  a  "fair 
return  on  the  investment."  although,  to  avoid 
confusion,  it  is  probably  wise  at  present  to  use 
the  longer  expression. 

In  our  issue  of  March  8,  If'll,  Mr.  (iillcttc's 
discussion  of  this  sulijcct  was  given  at  con- 
siderable length   frcmi  wliicli  wc  quote; 

Development  expense  is  th>-  deficit  in  "fair  re- 
turn" on  the  investment  during  the  early  years 
of  operation,  while  the  business  is  being  devel- 
oped to  a  point  that  it  will  yield  a  "fair  re- 
turn" on  the  investment.  Unless  tliis  develop- 
ment expense  is  charged  to  the  capital  account 
as  fast  as  it  occurs  cacli  year,  it  should  draw- 
compound  interest  up  to  im.-  end  of  tlie  develop- 
ment period. 

Elsewhere  in  this  issue  wc  rc|irint  an  ab- 
stract from  the  decision  of  the  Wiscon^n 
Railroad  Commission  in  tlic  Madison  (.jas  and 
Electric  Co.  case,  from  which  wc  quote; 

Comparatively  few  plants  are  therefore  paying 
at  first.  Several  years  are  often  required  to  ob- 
tain customers  enough  foi-  a  paying  business. 
In  the  meantime  the  plants  have  to  be  kept  in 
operation  and  the  losses  from  such  operation 
made  up  by  the  investor.  [The  expression 
"losses"  is  here  used  also  in  the  sense  of  being 
a  deficit  below  a  fair  return  on  the  investment. 
— Editors.]  Where  tliese  losses  are  due  to  such 
delays  in  securing  the  required  amount  of  busi- 
ness, which  can  not  be  leasonably  avoided  and 
have  not  been  covered  by  subsetiuent  surplus 
earnings,  it  is  difficult  to  escape  the  conclusion 
that  they  must  also  be  regarded  as  one  of  the 
elements  that  should  be  considered  in  appraising 
the  plants  and  in  fixing  rates.  If  investors  are 
not  compensated  for  such  losses  (=  deficits  be- 
low fair  return),  either  by  being  allowed  reason- 
able retuins  thereon  or  through  surplus  earnings. 


they  will  not  continue  to  invest  their  money  in  original  fufchasc  price  did  not  include  the  de- 
plants  of  this  kind.  rclofment  expense  but  just  the  bare  cost  of 
Acting  upon  this  conclusion  the  Commission  //,,■  physical  property.  The  calculation  of  de- 
proceeds  to  determine  whctiier  the  Madison  \clopincnt  expense  since  WM'i  (given  in  the 
Gas  and  Electric  Co.  is  entitled  to  a  vahnition  quoted  abstract  elsewhere  in  this  journal) 
for  rate  making  purposes  in  excess  of  the  aji-  show  that  there  has  been  no  deficit  below  a 
praised  value  of  the  physic;il  propcrt\.  '! M  fair  return  since  1896,  if  it  is  granted  that 
do  so  it  begins  with  the  period  (l.'~'!»iij  wlicn  7'j  to  H  per  cent  is  a  "fair  return"  on  the 
i'le  present  owners  aci|uired  the  properly,  and  iiuestmenl.  and  if  the  value  of  the  property 
calls  the  purchase  price  tlic  value  of  the  prop-  w;i^  only  $.330,000,  in  bSDti.  Mence  it  is  clear 
erty.     Then   a  table  is  calculated   as    follows;  tli;it   .all   the     development     expense     occurred 

1.  Value  of  plant  at  beginning % prmr  in   1806;  and,  as  above  shown,  it  is  also 

■:.  Additions  to  plant   during   the  year j;       j        f],. ,  (1,^.  $:ii'!,(IOi)  purchase  price  was 

3.  Increase  lu  land   value  during  year '  ,j.   .      .     .         ^  .i         i        i  . 

4.  Depreciation    7 '•"'    sulncienl    to    cover    the    development    ex- 

u.  Interest  (or  fair  return)  on  Item  1 pciise.     \\  c  now  see  how  erroneous  it  is  to  at- 

_.,,,.  ...  tempt  In  ;q)plv  the  delicit  theory  of  deterniin- 

Total   of  Items   1    to  ;. '  ,        ,  .  ,    ■      .i  ,      , 

6.  Deduct  net  eainings  from  operation mg    develnpmcnt    cxiicnse    unless    the    calcula- 

7.  Total  of  Items  1   to  6,   or  value  at   the  tions    start    at    the    very    incciition    of    the    de- 

end   of   the  year velnpment  period.     Of  course  it  may  be  argued 

This  item  7  becomes  the  item  1  nf  the  fnl-  j],.,,  j,,  this  case  no  harm  has  been  done  to 
lowing  year,  and  the  values  are  calciilatc<l  tor  d,,.  present  nwncrs,  for,  if  they  acciuircd  the 
each  year  up  to  the  time  o!  the  appraisal.  I'or  property  at  less  than  its  real  value  tliey  are 
an  illustrative  example  of  tne  entire  process,  ,„,;  injured  if  their  property  is  not  credited 
the  reader  is  referred  to  the  article  nn  the  ^^.j^It  ji^  |„ii  v;ilue.  We  beiieve  that  such  a 
Madison  Gas  and  Electric  Co,  case  given  else-  conteiitinn  would  not  stand  in  court,  for.  in 
where  in  this  issue.  such  cases,  courts  do  not  concern  themselves 
In  our  opinion  there  are  tliice  grave  errors  with  values  based  upon  bargain  counter  or 
made  liy  this  method  of  ,ip|. lying  the  deficit  fiu'ccd  sale  prices,  but  with  values  that  e.xist 
theory  for  ascertaining  developmeiu  c,\|iense;  tinder  norma!  conditions.  In  our  opinion. 
First,  it  is  an  error  not  to  start  the  conqni-  tliereforc,  the  Wisconsin  Railroad  Coininis- 
tation  of  develnpincnt  expense  at  the  time  the  sioii  made  its  first  serious  mi.^lake  in  this  case 
original  pkiiit  first  began  its  operatinn.  t)b-  when  it  failed  to  consider  the  development  ex- 
viouslv  the  development  expense  is  nnrmally  iiensc  that  had  occurred  prior  to  the  purchase 
greatest  in  the  early  years  of  opcrati.in.  and  of  the  properties  in  1806,  and  this  primary 
may  have  wlinlly  ceased  .at  the  time  the  nriyin-  error  was  interwoven  with  ihe  second  error  of 
al  comjianv  snlJ  nut  tei  its  siKCessnrs.  ;issnmiiis  that  the  purchase  price  in  liSOii  rep- 
Second  It  1-  an  crrnr  to  assume  t'l.il  the  relented  the  true  value  of  the  i.hysical  proper- 
purchase  price  nf  :in  operating  cnin|i;inv  is  a  ly  phis  its  develo|uneiit  expense, 
true  criterion  nl  the  value  upon  which  it  was  I'nrtuiuitely  for  the  .Madison  Gas  and  Elec- 
entitled  to  receive  a  f;iir  return.  Many  c mi-  inc  Co.,  the  Wisconsin  R.iilmad  Commission 
panics  are  forced  to  sell  nut  at  less  than  that  'li'l  not  carry  us  own  dunum  to  a  logical  coii- 
vahie  while  other-  receive  iiinrc.  elusion,  or  its  third  error  would  have  .given  a 
Third  it  is  ;in  error  to  assume  that  the  sur-  mums  "going  value'  to  this  property,  as  there 
plus  above  a  fair  return  secured  in  later  years  was  a  surplus  every  year  aiiove  the  "fair  rc- 
should  be  used  to  nffset  ihe  delicits  incurred  turn  '  of  7b,  to  M  per  cent.  I  heir  calculations 
in  early  years-  fnr  as  we  shall  show,  this  indicate  a  minus  "gotng  value  of  about  $.Jl».- 
method'  of  reaMiiiiim  mav  lead  tn  liiulmg  a  """.  for  (''.'it  is  the  excess  of  the  accumulated 
minus  dcveb  pinciit  expen-c  or  gmng  value,  "surplus"  over  the  "fair  return'  from  the 
\.  minus  gniim  value  is  an  absiirditv,  Inr  it  year  ISOll  to  10118.  Eurthcrmore,  this  .surplus, 
is  tantamount  tn  .-.aving  thit  a  giuiig  cnncern  or  minus  going  value,  w.nild  have  been  far 
has  less  value  than  Jme  that  has  just  begun.  more  than  S-Vi.OPO  had  proper  methods  of 
The  Madisnii  Gas  and  I'.lectric  Cn,  pur-  ireating  increments  m  lami  value  and  depre- 
chased  its  iiredecessors  in  1806.  paving  $3'J3.000  ciatioii  been  employed.  (.See  our  discussion 
for  the  plants  and  .going  business.'  During  the  at  the  end  of  the  article  in  another  part  of 
subse(|uent      vears      nearly    $600,000      was    ex-  tbis  journal.) 

pcnded  in  additions  to  the  p'ant.  making  a  to-  We   concede  that   it   sounds   rational   to  say 

tal  nf  about  $023,000  at  the  end  of  1008.     In-  th,-it   if   a   company    is  to   he   allowed   to   earn 

eluding  stores  and  supplies,  the  estimjited  cost  a    return    on    it-    early    deficits— its      develop- 

nf  reproductinn  new-  was  $027,000  at  the  end  of  ment   ex|)cnse— it   should  be   compclle  I   to   re- 

11108,     from     which     it     seems     clear     that     the  turn    tn   the   public   any   surplus   above   a   "fair 
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return.''  This  in  fact,  is  delinitely  annuiuKcil 
by  the  Wisconsin  Railroad  Commission  as 
being  the  proper  procedure,  altliough.  to  be 
sure,  they  refrained  from  applying  their  the- 
orj-  in  this  particular  case,  for  they  decided 
to  allow  the  Madison  Gas  and  Electric  Co. 
to  earn  its  "fair  return"  on  the  full  cost  of 
reproducing  the  physical  property  new.  Let 
us  carry  to  a  logical  conclusion  this  theory  of 
deducting  the  surplus  from  the  value  of  the 
physical  property,  which  we  may  call  the  defi- 
cit and  surplus  theory. 

Many  electric  lighting  plants  have  made 
handsome  profits  almost  frotn  their  inception. 
There  has  been  practically  no  development  ex- 
pense. On  the  other  hand  there  has  been  a 
surplus  above  what  may  now  be  established  by 
a  public  service  commission  as  being  a  "fair 
return"  on  the  investment.  Let  us  assume  that 
an  electric  lighting  plant  costmg  $100,000  has 
yielded  a  return  of  15  per  cent  on  the  invest- 
ment for  a  period  of  IS  years.  Then  if  8 
per  cent  is  a  "fair  return,"  it  is  evident  that 
a  7  per  cent  surplus,  or  excess  above  a  fair 
return,  has  been  earned,  which  is  equivalent  to 
$7,000  surplus  annually  for  1-5  years,  or  a  total 
of  $105,000  surplus  above  a  "fair  relnrn." 
Even  without  compounding  an  interest  on  this 
surplus,  as  would  be  done  by  the  method  of 
deducting  each  year's  surplus  from  the  value 
of  the  plant  at  the  end  of  the  last  year,  it  is 
apparent  that  the  owners  of  the  plant  and 
business  would  find  not  only  that  their  prop- 
erty had  been  entirely  confiscated  by  the  pub- 
lic but  that  they  actually  were  in  debt  to 
the  public:  for  when  the  $105,000  surplus 
above  a  "fair  return''  is  deducted  from  the 
$100,000  cost  of  reproduction,  a  minus  value 
results.  Obviously  no  court  would  permit 
such  confiscation  of  property.  Yet  it  is  just  as 
truly  confiscation  to  apply  the  Wisconsin  meth- 
od of  deducting  the  surplus  even  though  it  be 
a  relatively  small  amount,  as  it  would  be  were 
the  accumulated  surplus  sufficient  to  wipe  out 
the  entire  plant  value,  as  in  the  hypothetical 
case  just  given. 

In  the  Spokane  Rate  Case,  before  the  In- 
terstate Commerce  Commission,  the  same  fal- 
lacy appeared  in  the  arguments  of  attorneys 
opposing  the  railways.  It  was  claimed  that 
all  additions  and  improvements  to  plant  that 
have  been  paid  for  out  of  surplus  are  not 
rightfully  the  property  of  the  railway  but  of 
the  public.  This  contention  is  precisely  like 
the  contention  made  by  the  Wisconsin  Rail- 
road Commission  in  the  Madison  Gas  and 
Electric  Co.  case,  and  is  certain  to  be  rejected 
by  the  courts. 

Every  public  service  corporation  is  an  agent 
of  the  public,  acting  usuallv  without  any  speci- 
fied limit  as  to  its  compensation  for  services, 
for,  in  the  pa.st.  it  has  been  assumed  that  com- 
petition would  act  as  a  rate  regulator.  The 
competition  has  often  been  direct,  as  when 
one  steam  railway  strove  against  a  parallel 
railway  for  the  transportation  business,  or 
when  a  gas  company  competed  with  an  electric 
light  company,  or  when  lioth  competed  with 
kerosene.  In  other  instances  the  competition 
has  been  indirect,  as  when  the  products  of 
one  community  competed  in  the  same  markets 
with  the  products  of  another  community,  and 
thus  led  to  cutting  of  tlie  rates  of  one  rail- 
way to  enable  its  patrons  to  meet  the  market 
prices  of  products  hauled  over  another  railway 
from  another  section  of  the  country. 

With  the  passing  of  the  old  laissez  faire 
€ra,  there  has  sprung  into  existence  a  new 
theory  of  rate  regulation — the  theory  of  fair 
return  on  the  actual  value  of  the  plant.  But, 
as  we  pointed  out  in  our  issue  of  May  '2-5, 
1910,  this  theory  is  itself  defective,  since  it 
leads  to  absurd  results  if  applied  to  classes  of 
business  involving  the  use  of  little  or  no  plant, 
such  as  the  express  business.  It  can  not  be 
held  that  the  theory  of  fair  return  on  the  in- 
vestment is  not  a  new  theory — for  it  is  new — 
or  even  that  it  is  a  sound  theory  as  it  now 
stands,  for  it  certainly  requires  modifications. 
Yet  if  it  is  granted  that  the  theory  is  new.  it 
follows  that  any  laws  based  upon  it  may  in- 
volve features  that  are  retroactive,  and  there- 
fore unjust.  If  the  theory  of  fair  return  is 
so  interpreted  as  to  result  in  public  confisca- 
tion of  all  past  surpluses  above  a  fair  return, 
we  have  retroaction  of  such  fiagrant  character 
as    to   be    most   reiJUgnant    to   every    sense   of 


ei|uity.  On  the  other  hand,  there  is  no  injus- 
tice in  permitting  a  public  service  corporation 
to  add  to  its  plant  value  all  reasonable  deficits 
that  wer^incurred  in  developing  the  existing 
business.  In  fact,  to  do  so  merelv  complies 
with  numerous  court  decisions  that  a  going 
business  possesses  value  as  such.  .MI  that 
the  deficit  theory  of  development  expense  pro- 
vides is  a  rational  method  of  measuring  going 
value.  Whereas,  if  we  adopt  the  deficit  and 
surplus  theory — the  theory  of  the  Wisconsin 
Railroad  Commission — we  are  inevitably  leil 
both  to  unfair  and  absurd  results,  for  it  is 
clearly  absurd  and  unfair  to  conclude  that  a 
going  business  and  plant  may  be  valued  at 
less  than  the  cost  of  the  plant  alone,  to  say 
nothing  of  entire  confiscation  of  plant  and 
business  that  may  readily  occur  under  the 
deficit  and  surplus  theory. 

It  has  been  argued  that  the  deficit  theory  of 
development  expense  is  itself  illogical,  because 
it  can  be  made  seemingly  untenable  by  a  re- 
ductio  ad  absunlum,  thus:  II  values  can  be 
created  by  permitting  a  public  service  corpora- 
tion to  charge  to  capital  :ill  deficits  below  a 
fair  return,  then  that  corporation  that  has 
Iieen  the  most  poorly  managed  for  the  longest 
time  will  have  the  greatest  value. 

This  appears  to  be  unanswerable  until  it  is 
realized  that  it  has  never  been  conceded  that 
"all  deficits"  are  to  be  necessarily  regarded  as 
development  expense.  All  deficits  are  no  more 
to  be  accepted  by  an  appraiser  as  lieing  ele- 
ments of  value  than  are  all  expenditures  for 
construction,  or  for  interest  during  construc- 
tion, or  for  engineering.  It  is  the  function 
of  an  appraiser  to  eliminate  every  unreason- 
able expenditure,  and  this  holds  quite  as  true 
of  iteiTis  of  development  expense  as  of  con- 
struction itself.  The  appraiser  should  be- 
come familiar  with  the  actual  expenditures  of 
many  companies,  that  he  may  know,  for  e.x- 
ampie,  wdiat  is  a  reasonable  expenditure  for 
"ensineering"  expressed  as  a  percentage  of 
the  total  cost.  In  a  given  instance,  such  an 
expense  may  have  been  10  per  cent,  although 
the  general  average  of  similar  construction 
may  show  only  5  per  cent.  The  appraiser 
would  not  then  be  justified  in  allowing  more 
than  'j  per  cent  for  engineerrae,  even  though 
the  records  of  the  company  were  to  show  10 
per  cent.  In  precisely  the  same  way  a  skilled 
appraiser  would  not  allow  an  unreasonably 
high  development  expense,  even  though  it 
might  be  deduced  from  the  accounting  rec- 
ords of  the  company  under  consideration. 

It  has  also  been  argued  that  the  deficit  the- 
ory of  development  expe:i.->e  is  weak  because 
there  might  have  been  little  or  no  deficit  had 
high  enough  rates  been  charged  at  first.  The 
weakness  of  this  argument  lies  in  failure  to 
recognize  the  fact  that  rates  can  not  be  arbi- 
trarily advanced  simply  because  business  is 
light.  If  street  car  rates  were  10  cts.,  people 
might  walk,  even  if  they  had  to  crowd  into 
tenements  near  enough  to  their  places  of  em- 
ployment to  make  the  walking  distance  short. 
If  railway  rates  on  a  new  line  were  made 
much  higher  than  elsewher;".  new  settlers 
would  not  occupy  the  land  tributary  to  the 
line.  Practically  all  rates  are  limited  by  com- 
petition of  one  sort  or  another,  so  that  it  is 
usually  impracticable  to  make  rates  high 
enough  to  eliminate  deficits  in  the  early  years 
of  light  business,  even  if  it  were  desired  to 
do  so.  This  matter  is  touched  upon  in  the 
very  interesting  discussion  of  the  Madison 
Gas  and  Electric  Co.  rate  case,  printed  else- 
where in  this  issue.  And  at  the  end  of  that 
article  we  have  pointed  out  certain  minor  er- 
rors of  the  Wisconsin  Railroad  Commission 
in  its  method  of  determining  the  effect  of  in- 
creinents  in  land  values  and  the  effect  of  de- 
preciation  charges. 


The   Question    Between   Contract   and 
Day  Labor  Work  at  New  Orleans. 

The  cit\-  of  New  Orleans  has  in  prospect 
the  spending  of  $7,000,000,  secured  by  sale  of 
bonds,  for  the  completion  of  its  drainage,  wa- 
ter-works and  sewerage  systems.  The  Sew- 
eragi-  and  Water  Board  having  direction  of 
tbesi-  works  has  received  an  opinion  from  the 
City  Attorney  to  the  elTect  that  the  work  must, 
accoi'lina-  to  law,  be  done  by  contract  let  In 
the   lowest   bidder.     This   is   a  reversal  of   an 


opinion  by  a  previous  City  Attorney  which 
placed  the  decision  whether  construction 
should  be  done  by  contract  or  by  day  labor 
work  at  the  discretion  of  the  Board.  The  dis- 
cretion of  the  Board  has  been  to  choose  the 
day  labor  method  for  much  of  the  work  done. 
Naturally  this  decision  has  not  met  with  the 
approval  of  the  local  contractors.  Naturally  also  \ 
the  Board  has  opposed  their  criticism  of  its 
policy  with  as  strong  a  defense  as  occurred  to 
it.  Finally  and  again  naturally  the  Board 
does  not  accept  with  equinimity  the  legal  opin- 
ion that  it  must  reverse  its  policy.  We  are 
not  concerned  narticularly  with  the  questions 
of  law  in  this  matter,  but  we  have  been  in- 
terested for  soine  tiine  in  the  reports  that 
have  come  to  us  from  New  Orleans  of  the 
relations  between  the  Board  and  the  contract- 
ing fraternity  of  its  home  city  and  in  the 
present  connection  these  relations  seem  to  war- 
rant discussion. 

.\t  the  meeting  of  the  Sewerage  and  Water 
Board  which  received  the  opinion  of  the  City 
Attorney  there  was  also  received  a  report 
from  Superintendent  George  G.  Earl  recom- 
mending that  the  first  work  of  construction 
under  the  new  bond  issue — the  Napoleon  Ave- 
nue Drainage  Canal — be  done  by  day  labor. 
.'\n  abstract  of  Mr.  Earl's  report,  as  well  as 
of  the  City  Attorney's  opinion  are  given  in 
the  New  Orleans  Titnes-Djmocrat  of  May  27. 
Mr.  Earl's  report,  we  may  assume,  represents 
the  opinion  of  the  Board  as  to  the  advantages 
of  day  labor  construction :  one  member  of 
the  Board  is  quoted  by  the  Times-Democrat 
as  "commending''  it.  It  is,  therefore,  worth 
noticing.     The  report  says  : 

The  board  possess  these  advantages.  It  has 
no  bond,  interest  on  borrowed  money  or  retainer 
to  consider.  The  contractor's  profit  is  elimi- 
nated. It  can  buy  the  best  material  without  the 
restraining  influence  of  the  general  contractor, 
whose  interests  lie  in  getting  the  cheapest.  It 
will  only  cost  the  board  1  per  cent  in  loss  of 
interest  on  its  funds  as  they  are  expended.  Ma- 
chinery and  plant  used  in  the  construction  of 
one  work  can  be  moved  to  another.  The  board 
has  rights  and  privileges  from  other  public  ser- 
vice corporations  which  it  cannot  delegate  to  its 
contractors.  It  has  its  own  wharf  connected 
with  the  public  belt,  where  supplies  can  be  re- 
ceived and  its  great  Washington  aveaue  yard 
connected  with  the  Illinois  Central  Railroad. 

The  reasoning  it  will  be  noted  is  along  the 
familiar  lines  that  the  contractor's  profit  is 
saved,  that  the  quality  of  the  work  is  better, 
that  the  city  can  purchase  at  greater  advan- 
tage, etc.,  none  of  which  things  is  generally 
or  even  often  true  in  practice.  For  the  mo- 
ment, however,  we  are  more  interested  in  the 
concrete  evidence  of  the  economy  of  day  labor 
as  it  is  oresented  by  the  report.  It  is  pointed 
out  that  to  Dec.  31,  1010,  80.5  miles  of  sewers 
were  constructed  by  the  Board  at  the  cost  of 
$(176,000.  Exactly  the  same  items,  declares 
the  report,  constructed  at  the  prices  bid  by 
contractors,  would  have  cost  $1,055,415.33.  To 
this,  says  the  report,  may  be  added  3  per 
cent  for  extra  work  and  5  per  cent  for  super- 
vision, making  the  cost  $l,139,842..5(),  and  this 
does  not  include  the  pro-rating  of  general  ex- 
penses of  S30,000  for  two  years  wdiich  is  in- 
cluded in  the  $670,000  mentioned. 

The  Board,  it  will  be  seen,  did  the  work  for 
aliout  41  per  cent  less  than  it  would  have 
cost  at  the  prices  bid  by  contractors.  ^  It  may 
be  interesting  to  note  in  this  connection  that 
some  time  ago,  following  an  editorial  in  these 
c  lumns  arguing  the  economy  of  contract 
work,  we  received  from  an  unknown  reader  a 
copy  of  a  report  of  the  New  .Orleans  Sewerage 
and  Water  Board  in  which  heavily  under- 
scored was  the  following  statement : 

The  total  work  done  by  the  Sewerage  and 
Water  Board  during  this  six  months  period 
amounts  to  23.16  miles  of  sewer,  ranging  in  size 
from  eigln  inches  to  twenty-four  inches,  309 
manholes  and  105  flush  tanks,  at  a  total  cost  of 
$152,953.93.  At  the  prices  bid  in  September,  1907, 
this  work  would  have  cost  the  board  $2S7,9(l.=i.33. 

The  ofliciency  of  the  organization  of  the  forces 
lias  resulted  in  a  S.WING  TO  THE  BOARD  OF 
.■VFPROXIM.\TEL,Y  46  PER  CENT  OVER  THE 
PRICES  BID  IN  SEPTEMBER,  1907,  FOR  THIS 
WORK. 

It  occurred  to  us  at  the  time  that  this  obvi- 
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ously  intended  rebuttal  to  jur  remarks  was  too 
overwhelming  to  be  free  from  suspicion.  We 
cannot  help  feeling  the  same  lack  of  confi- 
dence in  the  later  figures  presented  by  Mr. 
Earl.  Few  advocates  of  day  labor  construc- 
tion have  attempted  to  claim  such  percentages 
of  saving,  much  less  to  show  actual  examples. 
The  difference  is  too  great  to  be  legitimately 
accounted  for  by  "contractor's  profit,"  and 
the  sundry  other  items  so  fondly  believed  to 
enter  into  the  cost  of  contract  work  and  not 
into  the  cost  of  day  labor  construction  by  a 
municipality.  What  is  the  conclusion?  Obvi- 
ously it  must  be  that  either  the  figures  given 
do  not  represent  the  full  ■•:ost  to  the  city  of 
this  sewer  work  or  else  the  bids  received  con- 
tained an  abnormal  charge  intended  to  pro- 
tect the  contractor  against  exacting  specifica- 
tions and  arbitrary  rulings  of  the  Board's  en- 
gineers. 

Lacking  everything  but  the  mere  assertion 
of  the  report  we  have  no  proof  that  the  costs 
given  are  not  the  full  and  actual  costs.  If 
they  are  they  furnish  a  rare  example.  In 
every  case  where  the  book  costs  of  municipal 
department  day  labor  work  have  been  criti- 
cally analyzed  they  have  been  found  to  lack 
in  one  way  or  another  overhead  and  general 
charges  that  should  have  been  included  to 
show  actual  costs.  This  does  not  happen  gen- 
erally because  of  intention  to  conceal  the  ac- 
tual costs.  It  is  the  outcome,  most  frequently, 
of  the  conditions  under  which  municipal  busi- 
ness is  conducted.  The  interrelation  of  de- 
partments with  each  other  and  with  the  gen- 
eral organization,  and  the  arbitrary  dividing 
lines  between  departments,  make  it  laborious 
to  allot  all  charges  exactly  and  as  there  is  no 
compelling  motive  for  such  an  allotment  all 
the  expenses  chargeable  to  any  individual  con- 
struction are  seldom  properly  segregated  and 
charged  up. 

In  support  of  the  supposition  that  bidding 
prices  have  been  made  excessive  by  exacting 
specifications  and  arbitrary  rulings  of  the 
Board's  engineers,  it  may  be  said  that  we  have 
a  number  of  letters  and  statements  from  con- 


tractors to  that  effect.  As  an  example  of  this 
evidence  we  quote  from  a  recent  letter  to  us 
as  follows: 

The  engineering  department  of  the  Sewerage 
and  Water  Board  Iiave  by  tlieir  exacting  speci- 
fications and  arbitrary  rulings  gotten  a  reputa- 
tion among  contractors  wliich  is  a  little  bit 
worse  than  the  engineers  for  the  United  States 
Government,  and  as  a  result  the  bids  heretofore 
submitted  for  public  work  have  been  high. 

The  reply  to  this  can  obviously  be  that  the 
Board  makes  no  requirements  or  rulings  not 
demanded  by  the  conditions  and  not  needful 
to  secure  tlie  character  and  quality  of  construc- 
tion desired.  Where  the  truth  lies  between  the 
two  sets  of  statements  cannot  be  stated  off- 
hand. We  can  assert,  however,  that  the  speci- 
fications adopted  by  the  Board  furnish  oppor- 
tunities for  arbitrary  rulings  and  even  exac- 
tions which  r,o  wise  contractor  can  afford  to 
overlook  in  making  his  bid.  We  cannot  pre- 
tend here  to  note  all  of  these  opportunities 
but  some  of  tlicm  deserve  mention.  We  quote 
at  random  as  follows: 

In  filling  .around  the  sewer  the  engineer  shall 
have  the  right  to  direct  the  kind  of  compacting 
tools  to  be  used  and  the  exact  method  to  be  fol- 
lowed in  each  case. 

The  intent  and  meaning  of  these  restrictions 
is  that  the  best  marketable  ciuality  of  pipes  and 
specials  shall  be  secured  by  the  contractor,  and 
the  engineer  reserves  the  right  to  alter  the  fore- 
going requirements  at  any  time  during  the 
progress  of  the  work  and  to  add  such  further  re- 
strictions and  conditions  as  he  niay  deem  neces- 
sary to  secure  practically  the  best  materials 
which  can  be  obtained  in  the  market. 

Should  local  conditions  be  met,  which,  in  the 
opinion  of  the  engineer,  require  changes  in 
aligrtments,  grade,  form  or  dimensions  of  any 
part  of  the  work  under  this  contract,  the  same 
may  be  made  by  the  engineer,  either  before  or 
after  the  commencement  of  the  work,  even  to  a 
total  readjustment  of  lines  of  flow  of  main,  sub- 
main  or  lateral  sewers  embraced  in  said  con- 
tract,   and    the    contractor    sliall    liave    no    rlaini 


against  the  Sewerage  and  Water  Board  for  such 
changes,  but  shall  accept  as  full  compensation 
the  unit  price  bid  for  each  unit  of  work  which 
he  is  required  to  do,  regardless  of  whether  the 
location  of  such  work  shall  be  as  shown  in  ap- 
proximate plans  upon  which  bids  are  compared 
and  invited  or  not. 

The  work  shall  be  prosecuted  in  such  manner, 
and  from  such  points,  at  such  times  and  with 
such  forces  as  the  engineer  may  determine  from 
time  to  time  during  the  progress  of  the  work. 

These  quotations  speak  for  themselves.  They 
are  not  in  the  nature  of  exceptional  clauses, 
they  represent  the  tenor  of  the  specifications 
throughout,  which  is  that  the  work  shall  be 
done  according  to  plans  and  specifications  and 
the  requirements  of  the  engineer.  Given  an 
engineer  with  a  disposition  to  be  arbitrary  and 
exacting  these  specifications  afford  him  every 
opportunity  and  the  power  to  exercise  his 
tendencies.  Given  an  engineer  with  the  repu- 
tation of  severity  toward  contractors,  these 
specifications  assure  excessive  bidding  prices. 
The  New  Orleans  Sewerage  and  Water  Sup- 
ply Board  has  the  reputation  among  contrac- 
tors who  are  familiar  with  its  practice,  of  be- 
ing arbitrary  and  exacting  to  the  point  of  se- 
verity. It  does  not  matter  how  the  Board 
may  justify  its  practice,  the  fact  alone  that 
this  nractice  holds  will  make  contractors  bid 
abnormally  high  on  any  work  under  the 
Board's  direction. 

What  will  be  the  result  under  the  new  rul- 
ing that  the  Sewerage  and  Water  Board  must 
do  its  original  construction  work  by  contract 
let  to  the  lowest  bidder?  One  result,  which 
we  may  predict  with  certainty,  will  be  that 
if  the  Board  maintains  its  alleged  present  pol- 
icy toward  contractors  it  will  not  secure  nor- 
mally reasonable  bidding  prices  on  its  work. 
Another  thing  of  which  we  are  just  as  cer- 
tain is  that  this  Board  can  so  direct  and  con- 
trol the  work  that,  without  losing  one  iota  in 
character,  quality  or  convenience  to  the  public, 
its  contract  cost  will  be  as  little  and  probably 
less  than  would  be  its  day  labor  cost  with  all 
ll^  cluirges  creditcil  in  full. 
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The   Economy   Gained  by  Proper  Ar- 
rangement of  Concrete  Mixing 
Plant. 

(Contributor.) 

A  great  deal  of  thought  and  effort  is  be- 
ing put  into  the  manufacture  of  concrete 
mixers,  but  all  too  often  the  efficiency  of  a 
first-class  mixer  is  sadly  lessened  by  a  poor 
plant  arrangement.  There  seems  to  be  a 
widespread  belief  that  if  a  contractor  gets  a 
good  mixer  and  plenty  of  men  to  operate  it 
that  no  more  is  necessary  on  his  part  to  in- 
sure a  satisfactory  job.  Not  enough  care  is 
taken  properly  to  help  out  the  mixer  by  a 
plant  arrangement  that  shall  insure  a  proper 
regulation  of  the  raw  material  and  a  quick 
distribution    of   the   finished   product. 

The  problem  of  the  mixer  plant  is  peculiar- 
ly difficult  because  of  the  fact  that  all  mate- 
rial must  of  necessity  pass  through  the  con- 
stricted area  of  the  mixer  itself.  In  this  re- 
spect it  is  far  different  from  a  construction 
plant  where  steel  is  fabricated  or  stone  or 
brick  set  in  place.  Accordingly,  it  is  essen- 
tial to  economic  operation  that  the  arrange- 
ments  should  be   the   best   possible. 

That  a  proper  layout  will  show  results  in 
dollars  an<l  cents  to  the  contractor  is  clearly 
shown  in  the  case  illustrated  by  the  accom- 
panying drawings.  Two  plants,  each  having 
the  saine  size  and  type  of  Ransome  mixer 
were  arranged  as  sliown  in  the  sketches  and 
the  saving  effected  by  arrangement  No.  2 
over  No  1  is  so  striking  as  to  be  worth  an 
analysis.  The  original  costs  were  almost  the 
same.  No.  2  exceeding  No  1  by  not  more  than 
$15.  In  the  case  of  layout  No.  1  the  platform 
is  too  small.  The  men  are  in  each  other's 
way  and  are  unable  to  work  to  advantage 
because  of  the  small  feed  chute  which  is 
suitable  only  for  a  small  mixer;  the  materia! 


cannot  be  dumped  until  the  mixer  has  been 
discharged  and  then  provided  several  barrow 
or  cart  loads  are  required  to  make  up  the 
batch,  it  is  about  .50  seconds  before  all  the 
material  is  in  the  inixer.  If  the  concrete  is 
then  discharged  inside  of  V2  minute,  it  has 
not  been  properly  mixed,  and  therefore, 
the  best  time  made  is  about  80  seconds  to 
the  batch.  The  water  is  introduced  into 
the   mixer   bv   means   of   a    bucket,    ind    there- 


belt  becoming  damp  and  liable  to  come  off. 
The  distance  from  the  mixer  to  the  hoist 
bucket  is  so  great  as  to  require  an  extension 
chute  and   an   extra  man  to  attend  this. 

In  the  case  of  layout  No.  2,  the  platform 
has  been  tnade  sufficiently  large  so  that  the 
men  have  room  to  work  with  resulting  quick 
action.  An  entire  batch  can  be  assembled  in 
the  large  hopper  while  the  other  batch  is 
being    mixed    and    discharged    and    is    fed    to 


Figs.    1    and    2 — Sketches    Showing    Two   Arrangements  of  a  Concrete  Mixing  Plant 


fore,  an  cqii:il  .mintuit  is  not  o])t.-uncd  each 
time,  resulting  in  uneven  concrete.  The  mixer 
and  motor  stand  on  the  ground  and  the  ma- 
terial and  water  which  works  under  a  mixer 
tends  to  rot  out  the  skids,  as  it  is  iinpossible 
to  get  this  nut  once  it  has  gotten  in.  Fur- 
thermnre,  this  waste  concrete  is  apt  to  work 
into  the  boxes  and  rust  them  out  so  that  the 
mixer  runs  harder.  The  accumulation  of 
water  and  wet  concrete  results  in  the  driving 


the  mixer  in  10  seconds.  Thirty  seconds  is 
Milficicnt  fur  mixing  with  this  type  of  mixer 
and  the  I'l  seconds  additional  required  for 
discharging  brings  the  total  time  for  one 
batch  up  to  .')()  seconds.  In  this  case  the  water 
is  introduccil  into  the  mixer  through  a  pipe 
in  10  seconds  and  it  is  a  simple  matter  to 
assure  each  batch  having  the  proper  supply 
in  this  way.  A  pit  is  provided  for  receiving 
the    material    that    works    down    around    the 
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mixer  and  is  washed  out  through  a  cleanout. 
Tliis  is  pumped  from  the  pit.  Accordingly, 
the  mi.xer  is  kept  clean  all  the  time  and  its 
running  is  much  easier  than  in  the  case  of 
la.vout  No.  1. 
It  is  estimated  by  the  contractor  who  has 


Kooplng:  steel   in   place 1        1 

Pumping  hopper    1        1 

Foroiuaii    1        1 

Total    2S  29 

COSTS. 

Cost    of    mixing    and    placing    concrete  with 
riant  No.   1—9  hours'   work; 


Z'lZ-S 
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Home    Made    Bench   for   Bending    Reinforcing   Bars, 


had  experience  with  both  these  plants,  that 
layout  No.  2  requires  about  5  h.  p.  less  to 
operate  than  No.  1.  .-Vn  important  factor 
in  this  difference  is  the  sliding  sheave  wheel 
used  in  the  second  layout.  The  stationery 
sheave  used  in  arrangement  No.  1  results  in 
a  cable  winding  up  on  one  part  of  the  drum 
with  resulting  friction  and  wear.  The  de- 
tailed cost  figures  are  based  on  a  9-hour  day 
and  are  the  best  1%  days'  run  made  by  each 
plant,  both  being  operated  under  identical 
conditions,  hoisting  to  the  fifth  floor.  The 
material  in  each  case  was  delivered  to  the 
mixer  in  5  ft.  Ransome  _  charging  barrows 
and  taken  away  from  the  hopper  on  the 
floor  in  two-wheel  Ransome  carts.  The  dis- 
tance from  the  sand  and  stone  piles  to  the 
mixer  of  plant  No.  1  was  45  ft.,  but  to  plant 
No.  "2  it  was  120  ft.  The  distance  wheeled 
on  the  floor  was  the  same  in  both  cases. 

Although  the  values  given  are  not  average, 
they  indicate  very  clearly  what  can  be  done 
by  a  proper  plant  arrangement.  If  main- 
tained throughout  the  job,  the  average  for 
plant  No.  1  would  have  been  56  cts  per 
yard  and  plant  No.  2  42  cts,  a  saving  of  25 
per  cent. 

NUMBER   OF  MEN. 

Plant  Plant 
On    the    ground: 

Loading  charging  barrows  (  Sand    1 

L Stone     

f  Sand     

Wlieeling  charging  barrows  ■{  Stone    .... 
I.  Cement    . . 

Charging   mixer    

Engineer    

Working  foreman   (useful  where  need- 
ed)   ; 


28  men    at    $1.75 $49.00 

1  engineer   at    $2.25 2.25 

1  foreman    at    $5.00 5.00 

Cleaning  up   ■. . .     1.75 


$59.00 

123   cu.    yds.   = 


Total     

13%    yds.    per   hour   9    hours 
$0,463  per  cu.  yd. 

Cost     of    mixing    and    placing    concrete 
Plant   No.   1 — 41/.   hours. 

28  men  at  $1.75 

1  engineer  at    $2.25 

1  foreman    at    $5.00 

Cleaning   up    

Extra  time  allowed  men  for  getting  worl 

finished  in  less  than  5  hours 


witli 

$2-1.50 
1.12 
2.50 
1.50 

3.1s 

J32.S0 


with 

$43.75 
2.25 
3.00 
2.00 
2.25 


•^ 

1 

1 

4 

3 

2 

4 

1 

0 

Total    

16   cu.    yds.   concrete  per   hour  iVz   hours 
cu.   yds.  =  $0,455  per  cu.   yd. 

Cost     of    mixing    and     placing    concrete 
Plant  No.   2—9   hours. 

23  men    at    $1.75 

1  engineer   at    $2.25 

1  foreman  at  $3.00 

1  sub-foreman   at   $2.00 

Cleaning   up    

Total     $53.25 

IS    cu.    yds.    concrete   per  hour    9    hours   =    162 
cu.   yds.  =  $0,329  per  cu.  yd. 

Cost     of    mixing    and    placing    concrete    with 
Plant  No.  2—4^  hours. 

25  men  at   $1.75 $21. ST 

1  engineer   at    $2.25 1.13 

1  sub-foreman  at   $2.00 1.00 

1  foreman    at    $3.00 1.50 

Cleaning  up 2.00 


Total    

19Vi   cu.  yds.  per  hour  4%  hours 
=  $0,318  per  cu.  yd. 


...$27.50 
cu.  yds. 


Miraflores  Locks  Flooded. — The  tempo- 
rary spillway,  which  provides  an  outlet  for 
the   water   in   tlie   hydraulic  fill  of  the  west 

Hopoer  '  -  J.     Platform  81  ffw 


6  Pipe  '  Section  of  Pipe  to  be 

Removed  as  recjuired 


BulHhead 


Z78-0 

Space  being  Concreted 


-  Hopper 
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Section  A  A 


Ivlmer  on  Cribbing 


-20  to  240 


Fig.     1 — Sketch     Showing     Arrangement    of    Comprerscd    Air    Concrete    Mixing    and    Con- 
veying   Plant  at   the   La   Salle   St.   Tunnel,   Chicago. 


On   the  floor: 

Wheeling   concrete   carts 4 

Spading    concrete   carts 2 

Shoveling   concrete   carts 2 

Leveling  concrete   carts 1 

•Short  wheel. 


il:ini  ,it  Miraflores,  Panama  Canal,  was 
undercut  on  May  24,  an  da  torrent  of  silt 
and  water  rushed  through  the  enlarged 
opening,  the  most  of  which  found  its  way 
into   the    upper   lock. 


A  Home  Made  Bench  for  Bending  Re- 
inforcing Bars. 

The  accompanying  sketch  shows  a  home- 
made bench  for  bending  reinforcing  bars 
which  was  devised  by  Mr.  Edward  O.  Keater, 
civil  engineer  and  contractor  of  Cincinnati,  O. 
The  bench  proper  is  30  ins.  high  and  5  ft. 
square  on  top  and  cost  about  $5  for  labor  to 
make,  using  second  hand  lumber.  The  bend- 
ing device  consists  of  two  stationary  sheaves 
and  a  moveable  sheave  D  mounted  on  a  slid- 
ing strip  operated  by  a  screw  C.  The  bar  is 
inserted  between  the  sheaves  as  shown  and  a 
man  operates  the  screw  C,  thus  moving  the 
sheave  D  to  produce  the  bend.  The  principle 
of  operation  as  will  be  seen  is  that  of  the 
familiar  roller  rail  bender.  A  scale  on  the 
slide  £  indicates  the  travel  required  to  produce 
corresponding  bends.  The  bench  as  illustrated 
was  used  to  bend  the  steel  for  sewers  and  a 
standpipe.  It  cost  $1  per  ton  to  bend  M>-in. 
steel  for  an  egg-shaped  sewer.  The  sheaves 
used  were  taken  from  6-in.  double  blocks  used 
on  the  job  and  they  were  pivoted  on  %.xlO-in. 
bolts.  The  stationary  sheaves  were  spaced 
from  10  to  18  ins.  apart ;  the  heavier  bari, 
7S-in.   requiring   an    18-in   spacing. 


Machine  for  Mixing  and  Placing  Con- 
crete by  Compressed  Air. 

Th;    Pneumatic    Conveying    Mixer,    a    ma- 
chine which   is  used  to  mix  and  convey  con- 


Fig.    2 — View     Showing     "Mixer"     of     Com- 
pressed  Air  Concrete   Mixing  and 
Conveying   Plant. 

Crete  through  pipes  to  place,  is  being  used  at 
the  La  Salle  St.  Tunnel,  Chicago,  for  plac- 
ing the  concrete  in  the  arch  of  the  steel  tunnel 
tubes,  which  lie  under  the  river  about  30  ft. 
below  the  water  level.  As  shown  in  the  ac- 
companying diagram,  Eig.  1,  the  machine  is 
located  on  the  bank,  and  a  (j-in.  spiral  riveted 
pipe  leads  horizontally  from  it  to  the  man- 
hole in  one  of  the  tunnel  tubes,  down  the 
manhole  30  ft.  and  then  horizontall}'  to  place 
in  the  far  end  of  the  arch,  all  bends  in 
the  pipe  being  made  with  not  less  than  5  ft. 
radius.  As  the  arch  is  filled,  the  pipe  is  taken 
ofl:'  in  10- ft.  sections.  The  farthest  point  at 
\vliich  the  concrete  was  deposited  was  through 
about  315  ft.  of  pipe.  This  work  is  difficult 
of  access  and  would  be  tedious  and  costly 
bv  any  other  method. 

The  mixer  is  shown  by  Fig  2.  It  consists 
of  a  cast  iron  chamber,  eliptical  in  shape, 
which  receives  the  charge  from  a  hopper  at 
the  top.  The  material  is  let  into  the  cham- 
ber and  the  hopper  is  closed  off  by  an  airtight 
valve.  The  chamber  in  this  machine  is  of 
sufficient  capacity  for  a  batch  of  6  cu.  ft.  The 
same  machine  may  be  fitted  with  a  cylindrical 
extension  for  increasing  the  capacity  of  the 
machine  up  to  24  cu.  ft.  The  bottom  of  the 
chamber  tapers  oft'  to  the  size  of  the  oipe. 
The  air  is  let  into  the  chan.ber  through  the 
two  pipes  shown  by  Fig.  2,  one  pipe  allowing 
the  air  to  rush  in  at  the  top  tending  to  press 
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the  iiiaurial  downward,  and  the  other  pipe 
entering  the  chamber  near  the  bottom  intro- 
ducinif  the  same  pressure  at  the  lower  point. 
Tlie  air  entering  the  chamber  at  high  velocity 
and  at  80  or  9U  lbs.  press  ire;  produces  an  in- 
itial velocity  in  the  material  of  30  or  40  ft. 
per  second.  The  material  travels  in  the  pipe 
mixed  with  nearly  double  tl;e  volume  of  air, 
which  considerably  reduces  the  frictional  re- 
sistance. It  is,  however,  the  frictional  resis- 
tance in  the  pipe  which  aids,  it  is  claimed,  in 
mixing  the  concrete.  Tlie  theory  is  that  the 
outer  material  is  retarded  by  the  friction 
agaii:st  the  pipe  and  the  material  in  the  center 
travels  faster  than  that  on  the  outside,  pro- 
ducin.g  a  motion  which  may  be  likened  to  that 
of  turning  a  stocking  inside  out.  It  takes  from 
1  to  2  seconds  to  empty  the  receiving  cham- 
ber into  the  pipe  line,  and  inasmuch  as  the  ma- 
terials travel  with  different  velocities,  owing 
to  friction,  and  also  to  the  difference  in  size, 
surface  and  specific  gravities  of  the  particles, 
a  very  good  mixture  is  obtained.  The  mix- 
ture is  1:2:4  with  torpedo  sand  and  %-in. 
limestone. 

The    compressor    for    the    machine    on    this 
work  has  a  capacity  of  'JTj  cu.  ft,  per  minute 


but  the  stiini.ne  capacity  is  only  112  cu.  ft. 
and  necessitates  a  pressure  of  90  lbs.  per  sq. 
in.  to  carrv  the  batch  across  to  the  other  side 
of  the  river,  over  315  ft.  The  pressure  in 
this  case  drops  down  to  about  20  lbs  by  the 
time  the  batch  is  delivered  and  necessitates  a 
delay  in  regainin.g  sufficient  air  pressure  for 
discharging  the  next  batch.  This  might  easily 
be  remedied  by  providing  a  larger  air  reser- 
voir, so  that  a  lesser  initial  pressure  would 
have  to  be  used  for  discharging  the  batch.  A 
pressure  of  from  40  to  (io  Ib.s.  should  be  suf- 
ficient ti)  carry  the  l)atch  for  ordinary  dis- 
tances. .At  the  La  Salle  Tunnel  the  writer 
timed  the  work  and  found  that  2  batches  were 
being  sent  31."i  ft.  each  J  minutes,  and  that 
when  being  sent  about  half  tliat  distance,  about 
4  batches  were  discharged  in  5  minutes.  At 
the  same  time  it  was  necessary  to  wait  for 
sufficient  air  pressure,  showing  that  with  a 
larger  capacity  for  air  storage  more  batches 
could  be  discharged  in  a  .given  time.  Some 
time  was  lost  also  in  making  changes  at  the 
discharge  end  of  the  pipe.  At  the  rate  ob- 
served, the  machine  was  mixing  and  placing 
from  0  to  10  cu.  yds.  per  hour  using  8  men. 
Five  men   were   employed   to   deliver  materials 


into  the  hopper,  and  there  was  one  machine 
man,  and  two  men  to  look  after  the  pipe.  The 
compressor  was  run  by  a  belt  from  a  motor 
using  city  current.  The  cost  of  labor  for 
mixing  and  placing  concrete  with  these  ad- 
verse conditions  would  therefore  be  about  60 
cts.  "-er  cu.  yd.,  which  would  cost,  by  any 
other  method,  considerably  nicre. 

This  machine  was  also  used  at  Cleveland, 
O.,  for  mixing  and  placing  concrete  in  the 
piers  of  the  Dennison  Harvard  Viaduct  in 
1909.  44ere,  the  piers  were  80  ft.  Iiigh.  The 
machine  was  set  at  the  base  of  the  piers  and 
near  a  railroad  track  so  that  the  material  was 
handy  for  charging  the  machine.  An  8-in. 
pipe  was  used  which  ran  directly  up  to  the  top 
of  the  pier  and  into  the  form.  The  cost  of 
mixing  and  placing  the  concrete  was  about 
23  cts.  per  cu.  yd.  .  The  rate  per  hour  for 
common  labor  in  Cleveland  was  about  20  cts. 
per  hour,  while  that  in  Chicago  for  the  work 
described  about  is  37%  cts.  per  hour. 

The  machine  was  invented  and  patented  by 
Mr.  J.  H.  iMcMichael  and  is  being  manufac- 
tured at  the  Drake  Standard  Machine  Works, 
102-j  W.  Jackson  Boulevard,  Chica"0. 


EARTH        AND        ROCK        SECTION 


Some  Notes  on  Methods  and  Costs  of 
Trench   Excavation.* 

Earth  handling  in  engineering  construction 
involves  a  numlier  of  operations.  In  this  pa- 
per the  word  excavation  is  taken  to  mean  the 
removal  or  digging  of  the  soil  only.  Other 
collateral  operations,  such  as  backfilling,  pump- 
ing of  water,  sheeting  and  bracing,  are  dis- 
cussed under  their  respective  titles. 

In  damp  sand  trenches  to  a  depth  of  about 
(3  ft.,  the  "bottom"  man  is  supplemented  by  a 
"bank"  man  to  cast  the  spoil  back  from  the 
edge  of  the  bank.  For  deeper  trenches  a 
"scaffold"  man  is  put  in  at  about  0  ft.  below 
the  surface,  and  additional  ones  at  each  4% 
to  5  ft.  in  depth.  In  pipe  sewers  the  pipe  layer 
excavates  the  final  IV-j  to  2  ft.  and  throws  the 
spoil  back  on  the  last  pipe  laid. 

In  compact  damp  sand  trenches,  such  as  are 
found  above  the  plane  of  the  standing  ground 
water  or  in  trenches  drained  by  well-points, 
the  average  angle  of  inclination  of  the  sides  of 
the  trench  has  been  found  to  be  8'  48  ft.  from 
the  vertical  where  skeleton  sheeting  and  brac- 
ing is  used.  But  these  occasional  braces  are 
placed  not  so  much  from  necessity  of  holding 
up  the  bank  as  a  matter  of  safety  against  an 
accidental  caving  which  would  bury  the  men 
in  the  trench.  Banks  have  been  cut  by  scraper 
and  stood  without  any  bracing  for  10  to  12 
days  at  an  average  angle  of  19°  26  ft.  from  the 
vertical. 

The  steepest  angle  measured  in  sand  trench- 
es were  for  hand  work  3°  3.5  ft.  and  for  scraper 
8°  8  ft.  from  the  vertical. 

In  the  compact  Indiana  dune  sand  the  slope 
at  which  standing  water  was  found  showed  a 
rise  of  6.3  ft.  in  3.3.5  ft  .  ■-t.arting  at  the  surface 
of  a  river. 

Table  I  gives  the  ccist  of  labor  of  digging 
or  excavation  and  depositing  the  earth  in  a 
spoil  bank  beside  the  trench,  and  does  not 
include  other  trenching  operations,  such  as 
pumping  of  ground  w.iter  ;iiid  sheeting  and 
bracin.g. 

The  quantity  du'j;  lur  man  is  based  on  the 
total  number  of  men  m  the  dig.ging  gang,  in- 
cludin.g  scaffold  men  :ind  bank  men. 

Machines  for  I'lcnch  Work. — One  class  of 
excavating  machines  for  trench  work  does  not 
eli-.iinate  hang-di.^ging,  but  does  away  with 
s.affold  and  bank  men  and  backfilling  labor. 
Such  are  the  Car<on  trench  machine,  Carson 
Lidgerwood  cabUway,  Moore  trench  machine 
and  Aloore  surface  trench  and  pipe  laying  ma- 
chine. In  all  of  these  machines  the  trench 
men  dig  by  hand  and  fill  buckets  which  are 
transported  back  of  the  masonry  or  pipe-work 

•From  a  paper  by  Victor  Windett  presented 
before  thg  Western  Society  of  Engineers  June  7, 
1911. 


of  the  sewer.  :ind  backlill  at  once  by  dump- 
ing in  the  trench.  All  of  these  machines  are 
useful,  and  are  conducive  to  rapid  work.  For 
general  trench  work  the  cahleway  is  superior 
to  the  other  machines,  especially  where  the 
work  crosses  street  car  tracks.  The  expense 
of  the  machine  including  thereby  the  items  of 
depreciation,  repairs  and  operation  are  usually 
far  below  the  cost  of  scaffold  and  bank  men 
and  backfilling  which  the  machine  displaces. 
The  other  class  of  machines  used  by  the  writer 
are   machines   doing  away  with   hand-digging, 


Fig.  1 — Moving  Steel  Walings  Used  in  Steam 
Shovel   Trench  Work. 

such  as  or.in.ge-peel  derricks,  steam  shovels 
and  the  .Austin  trench  machine. 

Steam  Sliorcl  Work. — For  trenching  in  clay 
a  steam  shovel  is  an  economical  and  rapid 
working  machine.  For  such  work  it  is  car- 
ried on  heavy  timbers  on  8  ins.x4  ft.  hard 
maple  rollers  over  the  trench.  The  railway 
trucks  are  taken  off  while  the  shovel  is  work- 
ing. 

The  trench  must  be  sheeted  and  braced  ex- 
cept in  the  short  space  where  the  dipper  is 
working.  The  bracing  gang  have  at  hand 
necessary  sheeting  and  bracing,  and  are  also 
busy  in  sli.aping  up  the  bottom  to  fit  the  con- 
tour of  the  masonry.  .As  soon  as  the  dipper 
enters  the  trench  for  its  last  stroke  a  whistle 
is  sounded  and  the  bracers  hold  themselves  in 
readiness  to  act.  When  the  upward  stroke  of 
the  shovel   is  half  completed,   the  men  spring 


iiitn  the  section  of  10  to  12  ft.  of  trench  and 
quickly  place  a  couple  of  pairs  of  stringers  and 
braces,  behind  which  sheeting  is  lowered  into 
place  by  men  on  the  banks.  This  work  calls 
for  great  speed,  as  sometimes  a  fraction  of  a 
minute  is  sufficient  time  for  a  cave-in  of  the 
unbraced  trench  sides. 

In  some  cases  the  trench  is  braced,  in  the 
portion  being  excavated,  by  two  stifT  steel 
beams  with  a  cross  brace  at  each  end.  The 
rear  end  of  these  beams  is  carried  by  chains 
hung  from  the  frame  of  the  shovel,  and  the 
forward  end  rests  on  the  ground.  These 
beams  are  used  at  a  depth  of  2  ft.  or  so  below 
the  ground  surface.  In  moving  these  beams 
ahead  the  forward  chain  attached  to  them  is 
caught  over  the  dipper  and  pulled  ahead  by  a 
forward  stroke  of  the  dipper.  See  Fig.  1.  In 
sandy  soil  sheeting  must  be  driven  ahead  of 
the  shovel. 

The  shovel  roughly  shapes  the  bottom  of  the 
trench,  and  the  work  is  completed  by  a  small 
gang  of  men  working  under  the  body  of  the 
machine.  They  cast  the  earth  ahead  so  as  to 
enable  the  shovel  to  remove  it. 

In  heavy  work,  and  for  trenches  which  are 
not  too  wide  to  be  spanned  by  the  frame  car- 
rying the  machine,  the  shovel  is  unsurpassed 
fnr  speed  of  work.  .A  depth  of  22  ft.  has  been 
ilug  in  this  way. 

In  New  Orleans,  using  a  half-yard  dipper 
2ri-ton  steam  shovel  over  a  trench  14  ft.  wide 
and  12  ft.  deep,  85.")  lin.  ft.  of  trench,  or  .5,320 
cu.  yds.  of  earth,  were  dug  in  55  hrs.  of  work. 
The  soil  was  alluvial  river  mud  in  an  old 
p.irtly  drained  cypress  swamp,  consisting  of  Vi 
cypress  roots  and  stumps.  The  sheeting  for 
the  trench  sides  had  been  driven  ahead  of  the 
shovel  and  the  bracing  was  carried  on  simul- 
t.incously  with  the  digging  of  the  trench.  .As 
the  sheetin.g  and  bracing  were  a  part  of  the 
permanent  construction  of  the  canal,  a  tem- 
porary set  of  stringers  and  braces  was  used 
for  the  operation  of  the  shovel.  The  labor- 
cost  of  this  trenching,  including  the  bracing, 
was  $0.08  per  cu.  yd.  To  this  expense  should 
be  added  the  expense  of  moving  the  shovel  on 
and  ofT  the  job,  which  amounted  to  $0.04  addi- 
tional, making  the  total  cost  equal  to  12  cts. 
per  cu.  yd. 

The  cost  of  moving  a  shovel  umler  its  own 
steam  on  rails  from  a  railroad-siding  to  the 
site  of  the  work  in  Chicago,  for  a  haul  of 
something  over  a  mile,  was  at  the  rate  of 
$0,06 V'j  per  lin.  ft. 

In  New  Orleans  a  25-ton  shovel  was  moved 
13,n00  ft.  at  the  rate  of  260  ft.  per  hour.  The 
work  required  5  days  time,  as  follows : 

Keinoving  .and  resetting  crane $100.00 

J_Thor,    teams,    coal  and   water 175.00 

CiittinR  electric  wires  and  general  exp 75.00 

Total     $350.00 

Cnst    iicT   lin.    ft.    to   move 02% 
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TABLK    1.— COST    OK    K.XC.W  ATION    I..'\KOR. 


rto  = 

0=  5 

24.X36  Hand' 

22x32    None 

S    None 

10    None 

12    None 

12    None 

12    T.  P. 

12 T.  P. 

12   : Points 

12   Points 

12   Points 

15   Points 

18  T.  P. 

IS  Points 

20  T.  P.' 

24  T.  P 

24  T.  P. 

24  T.  P. 

24  Points 

30  T.  P. 

36  T.  P. 

36  T.   P. 

36  T.  P. 

36  Points 

42  T.  P. 

42  T.  P. 

48  T.  P. 

54  T.  P. 

54  T.  P. 

54  T.  P. 

57  None' 

60  T.  P. 

60  T.  P. 

63  None" 

66  None" 

72  T.  P. 

"2  T.  P 

72  T.  P. 

72  T.  P. 

48  None 

4S  None" 

All  soil   was  sand  except  >wet  clay 
Austin  machine. 
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0.13 
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0.36 

0,173 

0.37 

0.37 
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20.0 

0.22 
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0.31 

0.16 
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0.265 
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0.25 

0.25 
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9.0 

0.267 
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0.28 

0.28 

9.1 
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0.37 
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0.54 

0.57 
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4.9 

0.216 
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0.76 

11.4 

3.8 

0.270 

1.28 

0.65 

0.52 

0.64 

12.0 

2  9 

0.27 

1.G8 

0.42 

0.61 

17.2 

6.5 

0.227 

0.74 

0.32 

1.23 

14.0 

4.3 

0.246 

1.04 

0.52 

0.30 

12.7 

4.3 

0.290 

1.19 

0.19 

0.43- 

19.4 

1.9 

0.235 

3.24 

1.11 
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21.9 

3.1 
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0.413 
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0.18 
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0.55 

0.33 
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2.8 

0.41 

0.55 

0.117 

16.7 

3.1 

0.44 

0.71 

1.29 

0.127 

12. S 

4.1 

0.26 

1.53 

0.43 

0.23 

15.2 

3.4 

0.21 

2.14 

0.55 

0.30 

16.0 

3.1 

0.277 

2.42 

0.75 

0.17 

19.7 

0.26 

3.04 

0.30 

0.47 

4.0 

2.0 

0.-I06 

0.78 

0.7S 

S.3 

0.274 
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A  team  was  used  to  drag,  ahead  into  position 
for  use  again,  the  pieces  of  track  over  which 
the  shovel  had  moved. 

Kearns'  Derrick. — .\nother  machine  which 
the  author  has  used  with  success  is  a  travel- 
ing: swinging  derrick,  known  as  the  Kearns 
swinging  derrick,  operating  an  orange-oeel 
bucket.  This  machine  moves  on  solid  ground 
ahead  of  the  trench.  With  a  %  yd.  bucket, 
operated  by  a  power  swinging  50  ft.  boom. 
The  best  day's  work  done  was  920  cu.  yds. 
excavated  in  10  hrs.  This  was  in  a  trench 
sheeted  by  pile  driving  ahead  of  the  digging. 
The  braces  were  placed  8  ft.  centers,  as  the 
depth  of  the  digging  required,  in  a  trench  14 
ft.  wide  by  12  ft.  deep.  The  spoil  in  part  was 
loaded  on  3-yard  cars  and  in  part  dumped  on 
the  ground  .50  ft.  away.  The  soil  was  alluvial 
river  deposit. 

In  excavating  for  the  Plaquemine,  La.,  lock 
approach  there  was  used  a  3  cu.  yd.  orange- 
peel  bucket  hung  from  a  boom  8-5  ft.  long  and 
loading  on  flat  cars  on  a  trestle  20  ft.  above 
the  working  level.  This  boom  was  swung  by 
gravity.  The  earth  was  wet  Mississippi  river 
alluvium.  This  bucket  was  changed  in  favor 
of  a  2  cu.  yd.  bucket  because  the  larger  bucket 
overloaded  the  machine.  The  3  cu.  yd.  bucket 
would,  at  times,  take  loads  of  appro.ximately 
4%  cu.  yds.  heaped  up  over  the  bull  wheel, 
which  strained  the  timber  framework. 

The  digger  discharged  its  load  onto  flat  cars 
on  a  trestle  adjacent  to  the  work.  The  aver- 
age haul  for  a  loaded  train  was  appro.ximately 
400  ft.  Two  light  engines  would  handle  3 
cars.  Unloading  was  done  by  a  Lidgerwood 
plow  working  between  stakes  on  the  sides  of 
the  car.  The  3  cu.  yd.  bucket  would  place  a 
load  on  the  cars  in  5.5  seconds.  With  delays 
due  to  all  causes  the  average  output  of  the 
machine  was  1,320  cu.  yds.  in  a  day  of  10  hours. 
The  labor  cost  was  $0.19  per  cu.  yd.  of  earth 
dug,  including  operating,  maintenance,  trans- 
portation of  spoil  and  unloading.  The  main- 
tenance of  the  trestle  was  a  considerable  item. 

For  trench  work  a  %  cu.  yd.  orange-peel 
bucket  is  about  as  large  as  can  be  economic- 
ally used,  because  a  larger  bucket  requires  too 
much  room,  and  would  also  require  the  brac- 
ing to  be  spaced  farther  apart  than  8  ft.  cen- 
ters;  this  w'ould   necessitate  timbers  too  heavy 


to  be  handled  easily  by  the  trenching  gang. 

Ajistin  Machine. — An  Austin  trench  excava- 
tion was  used  at  Clearing,  111.,  in  a  clay  soil 
for  a  4  ft.  width  of  trench.  This  machine  runs 
on  broad  wheels  ahead  of  the  trench.  It.  cuts 
and  excavates  by  small  plows  fastened  on 
bars,   the   ends   of  which   are   carried   bv   link 


Fig.    2 — Sheet      Pile      Driver      With 
Leads  for  Trench   Work. 


Double 


belt  rli.'Lins  running  over  sprocket  wheels. 
Those  plows  carry  the  earth  up  a  slide  and 
discharge  it  on  a  belt  conveyor  which  deposits 
the  earth  in  a  spoil  bank  parallel  to  the  trencli. 
.\  certain  amount  of  the  spoil  falls  back  into 
the  trench  so  that  it  was  found  necessary  to 
dig  some  G  ins.  deeper  than  the  depth  re- 
(|uircd  for  the  sewer.  The  quantity  of  earth 
excaxated,   as   clnimcil    by   the   operator   in   his 


reports  to  his  company,  exceeded  the  net  quan- 
tity actually  required  by  5  per  cent.  The  quan- 
tities of  excavation  given  below  are  net  quan- 
tities corresponding  to  the  depth  of  the 
masonry. 

Size  of  trench.  S  ft.  5  in.  deep,  4  ft.  wide,  2,974 
ft.  long. 
Volume  of  excavation,  3,745  cu.  yds 
Time  of  digging,  72  hrs.  30  min. 
Delays  chargeable  to  machine,  39  hrs,  0  mins. 
Delays    chargeable    to    contractor,    42    hrs     40 
mins. 

Total  time  of  work.  134  hrs.  10  mins. 
Time  of  excavation,  per  day,  9  hrs 
Rate  of  digging  time,  372  lin.  ft.,  or  468  cu.  yds 
Rate  of  total  time,  173  lin.  ft.,  or  230  cu    yds. 
Max.   day's   work,    including  1   hr.    20   min.   de- 
lay, 455  lin.  ft.,  or  549  cu.  yds. 

The  delays  chargeable  to  the  machine  in- 
clude all  mechanical  delays,  shifting  dead  men, 
caving  of  bank  onto  gutter,  etc.  The  delays 
chargeable  to  the  contractor  were  those  inci- 
dental to  sheeting  and  bracing  of  the  trench, 
and  inability  of  the  bricklayers  working  in  so 
narrow  a  trench  to  work  fast  enough  to  keep 
up  with  the  machine. 

•This  machine  required  the  following  force 
of  men:  One  operator  at  $.5  per  day,  1  engi- 
neer and  fireman,  $3.60;  1  team  for  coal  and 
water.  $.5.50  per  day ;  4  laborers  for  runways 
and  placing  dead  men  logs  at  $2..50  each.  The 
rental  was  $10  per  day,  together  with  a  charge 
of  10  cts.  per  cu.  yd.  of  earth  dug.  .•\bout  % 
ton  of  coal  per  day  was  burned.  This  daily 
expense  was  equal  to  $0,274  per  cu.  yd.  of 
effective  depth  of  the  trench. 

Hand  Work. — Usually  in  hand-excavated 
trenches,  scaffold  and  bank  men  are  needed 
only  for  a  depth  greater  than  that  from  which 
the  bottom  man  can  throw  earth  onto  the  sur- 
face at  a  convenient  distance  from  the  trench. 
Hence  the  output  per  man  of  the  excavating 
force  decreases  as  the  depth  of  the  digging 
increases,  on  account  of  the  additional  men 
engaged  in  rehandling  the  earth  passed  up  on 
to  scaffolds. 

Trenches  in  sand  of  a  considerable  depth 
dug  by  slip  scrapers,  an  orange-peel  or  drag 
scraper  are  usually  widened  to  such  an  extent 
that  the  earth  dug  in  the  final  hand  bottoming 
can  be  cast  up  from  the  sheeted  lower  part  of 
the  trench  in  to  the  wider  part  thus  provided, 
thereby  saving  additional  bank  men,  which 
otherwise  would  be  needed  to  cast  this  spoil 
above  the  original  surface  of  the  ground.  The 
following  is  given  as  an  example  of  very  cheap 
hand  labor,  and  a  large  output  of  work  per 
man : 

EXC-\V.\TION  OF  A  SH.-VLLOW  DRY  (MERE- 
LY D.\MP)  SAND  TRENCH. 

Time.   November.   1909. 

Place,  Buffalo  Ave.,  S.  of  124th  St.,  Hege- 
wiscli.    111. 

Length,  275  ft.;  Depth,  5  ft.;  Width.  4  ft.  6  in.; 
229.3   cu.   yds. 


Labor: 

Hrs. 

Cost. 

Per  hr.  Per  cu.  yd. 

Trenchmen 

...107 

$23.55 

$0.22           $0.0994 

Bankmen    . . 

...   27 

5.40 

0.20             0.0227 

Total     men. 

..134 

28.95 

0.216           0,1221 

Each  frenchman,  per  9  hr.  day,  20  cu.  yds. 

Slag  Excavation. — Blast  furnace  slag  in  a 
liquid  state  is  usually  poured  from  ladles  and 
forms  a  bank  of  solid  hard  stratified  rock. 
The  strata  vary  in  thickness,  usually  up  to  4 
to  6  ins.  or  more.  The  bond  between  the  strata 
is  not  strong.  But  on  account  of  the  irregu- 
larity of  lines  of  fracture  and  its  sharp  angu- 
larity when  broken  by  the  action  of  picks,  bars 
or  wedges  it  is  an  exceedingly  diflicult  and 
tenacious  material  to  excavate  by  hand  labor 
or  by  steam  shovel.  Four  cases  of  slag  excava- 
tion are  given  in  Table  II,  as  lettered.  A.  B. 
C,  D. 

Case  A.  The  slag  was  cast  up  on  the  brim 
if  the  trench  by  the  men  who  dug  it.  This 
was  hard  slag  in  a  solid  mass. 

Case   B.    About  half   of  the  slag  was  cast 


TABLE    II.— BLAST 

FURNACE 

SLAG 

EXCA- 

VATION. 

A. 

B. 

C. 

-^ 

Kind    of    Slag.        Hard. 

Hard. 

Loose. 

Loose. 

Dtptli.    ft 

2.9 

13. 

6 

6 

i.oii^'lh,     ft 

70. 

60 

925 

Breadth,    ft 

11. 

13. 

12 

3 

Yds.  per  man,  9  hrs. 

3.6 

l.S 

1.8 

4.1 

Rate  per  hr.,  cts. . . 

15 

1G.9 

12.5 

12.5 

Cost  per  cu.  yd.,  cts 

36.7 

S.94 

59.6 

27.4 

Assumed    rate,    per 

hi . . 

25 

25 

25 

25 

Cc^t  per  yd.  at  as- 

sumed rate   

61 

134 

19 

55 
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up  in  a  spoil  bank  by  scaffold  men  and  bank 
men,  and  about  half  (the  lower  portion)  was 
loaded  by  the  diggers  into  1  cu.  yd.  buckets 
and  emptied  into  cars  by  a  locomotive  crane. 
The  spoil  bank  of  the  first  portion  of  the  dig- 
ging was  rehandled  in  part  and  loaded  on  to 
cars  also.  This  slag  was  a  solid  mass  of  hard 
slag. 

Case  C.  The  mass  excavated  consisted  of 
broken  rubble  masonry,  loose  slag,  earth,  brick 
and  debris. 

Case  D.  Loose  slag,  earth  and  a  small 
amount  of  solid  hard  slag. 

In  Table  II  the  cost  of  excavation  has  been 

recalculated   on   a   basis   of   $0.25   wages   per 

man  per  hour  to  make  the  expense  comparable 

with  the  work  in  sand  and  clay  of  the  other 

tables. 

Summary. — In  Table  III  are  presented  fig- 
ures for  e.xcavation,  being  a  summary  of  the 
preceding  discussion.  The  writer  would  ex- 
press his  preference  for  sufficiently  elaborated 
and  numerous  statements  of  individual  prices 
of  work  rather  than  for  average  figures.  The 
day's  work  is  taken  as  9  hrs.,  except  for  slip 
scrapers  in  which  case  10  hrs.  constituted  a 
day's  work. 

Trenching  in  Gumbo, — In  Xew  Orleans  the 
soil  is  alluvial.  Near  the  Mississippi  river  it 
is  quite  sandy.  That  is,  grains  of  exceedingly 
fine  sand  are  intimately  mixed  with  the  usual 
constituents  of  soil  which  make  a  light  earth 
easily  dug.  Further  back  from  the  river  it 
takes  on  a  more  clayey  character,  making  a 
dense,  sticky,  tough,  elastic  earth  called  gumbo. 
The  gumbo  earth  is  made  more  difficult  of  ex- 
cavation by  being  saturated  with  water  and 
the  presence  of  cypress  roots,  stumps  and  logs 
in  great  quantities.  Stumps  many  feet  in  diam- 
eter have  been  cut  out  of  trench,  sometimes 
only  to  find  another  equally  as  large  imme- 
diately below  it.  In  Table  IV  costs  of  labor 
in  New  Orleans  are  given,  based  on  the  ex- 
cavation of  upwards  of  100,000  cu.  yds.  of 
earth.  The  laborers  were  negroes,  whose  rate 
of  pay  per  hour  in  the  light  trenches  varied 
from  $0.17.5  to  $0.20,  and  in  the  deep  trenches 


T.VBLE   IV.— EXC.VV.\TION  LABOR— NEW   ORLEANS  AND  LOCALITY. 


from  $0.20  to  $0 


271.4. 


Pumping  was  done  by 


gasoline-driven  centrifugal  pumps  and  by  hand 
pumps. 

SHEETING  .\ND  BR.\CI.NG. 

Sheeting  a  trench  by  hand  is  best  done  by 
using  sheeting  2  ins.  thick,  8  to  10  ins.  in 
width  and  12  or  14  ft.  long.  Larger  sizes  are 
inconveniently  heavy  and  hard  to  handle.  The 
upper  end  is  trimmed  to  6  ins.  width  to  admit 
of  using  a  cast  steel  or  wrought  iron  cap  to 
protect  the  end  of  the  sheeting  when  being 
driven.  The  lower  end  is  sharpened  like  a 
chisel  with  the  bevel  towards  the  center  of 
the  trench. 

Mauls  for  hand  driving  are  made  of  live 
oak,  hickory  or  iron  wood,  with  hickory  han- 
dles. The  striking  face  of  the  maul  is  0  ins. 
in  diameter  and  at  the  eye  for  the  handle  the 
diameter  is  6  ins.  to  7  ins.  Wrought  iron  rings 
%y.W-2  ins.  are  driven  on  the  ends  and  fastened 
by  oak  wedges  or  M-'m.  boat  spikes. 

In  sand  trenches,  sheeting  should  always  be 
driven  bv  means  of  a  water  .'et  to  assist  the 


Kin.l  uf  \Vi 


a 

O 

Hand    7.8 

Hand    7.7 

Hand    9.0 

Hand    U.O 

Carson    tremh    mch 8.0 

Carson    trench    meh ■ 18.0 

Carson  Lidgt  rwood  fableway 18-2S 

Moore  trench  inch 15-20 

Moore  pipe   la.vhig   mach 9.;, 

Steam  shovel  12. 0 

Orange  peel    20 

a.  sandy:   b,  giunbo. 
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0  t- 

4.2 

lO.S 
(5.2 
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$0,175 
0.175 
0.17;-, 
0.175 

8S.^. 
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0 

$0,277 
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0.145 
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0.433 
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0.44 
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i.07X 

7 

O.f.8 

a 

s 

0.4S1 

h 

9 

0.392 

a 

10 

11.120 

b 

12 

0.19 

maulers.  The  economy  in  labor  and  lumber  is 
so  great  as  to  make  this  imperative,  when  it  is 
possible  to  use  it.  Water  pressure  should  be 
about  100  lbs.  per  sq.  in.  The  point  of  the  jet 
should  be  %-in.  diameter. 

The  jet  pump  is  advantageously  placed  a 
day's  work  ahead  of  the  sheeting,  and  a  pipe 
run  along  the  trench   from  the  end  of  which 


Fig.     3 — Machine    for     Pulling     Double     Row 
of    Sheeting. 

are  run  two  lines  of  hose  to  operate  a  jet  for 
each  side  of  the  trench. 

The  sheeting  gang  consists  of  a  bottom  man 
to  guide  the  sheeting  and  three  maulers.  Ahead 
of  them  two  men  jet  and  place  sheeting,  as- 
sisted by  a  team  and  attendants  to  carry  sheet- 
ing ahead  as  fast  as  h  is  pulled  from  position 
behind  the  masonry. 

For    steam-shovel    work,    as    at    Hegewisch, 


TAi'.LK  111— HxrAV.\TiON  COST.'^  ^^CI^■ITY  uf-- I'liicAno. 


Hand    ■ 

Hand    

Hand   Points 

Hand  Trench 

Hand   Trench 

Hand  Hand 

Hand    

Hand    

Hand    

Hand    

Hand    

Slip  scraper 

Orange  peel 

Orange  peel 

Steam    shovel 

Steam    shovel 

Steam    shovel 

Austin   mach 

a,  sand;  b.  clay;  c.  alluvium. 


a 

5.0 

20.0 

a 

7.0 

13.2 

a 

9.4 

S.l 

a 

9.0 

4..".;! 

a 

10.) 

.■).<)5 

h 

■?  -, 

7  7 

h 

11.7 

2.4 

c 

7..» 

;>.;> 

c 

7  r» 

11.4 

0 

9.0 

6.2 

c 

11. 0 

3.7 

a 

6.0 

39..-. 

a 

24.0 

(■ 

12.0 

450.0 

c 
a 

14.0 
10.0 

918.0 

h 

20.0 

h 

8.5 

468. 0 

$0,210 
0.182 
0.273 
11.225 
0.24 
0.23 
0.42 
0.17 
0.175 
0.174 
0.175 


0.122 

1  case 

0.1S4 

Av. 

0.:!5 

Av. 

0.553 

Av. 

0.5fi 

Av. 

0.27 

Av. 

0.112 

Av. 

0.29 

Av. 

0.14 

.A.V. 

0.20 

1  case 

0.43 

1  case 

0.14 

.\v. 

0.104 

Av. 

0.000 

1  case 

0.035 

1  case 

0.325 

1  case 

0.068 

1  case 

0.274 

1  case 

in  sand  a  light  pile-driver  was  used  with  two 
hammers  of  l,2fi0  lbs.  each.  The  sheeting 
used  was  triple  lap.  The  center  piece  was  2x 
10  ins.xl4  ft.,  with  two  1x4  in.x]2  ft.  side 
pieces,  made  up  for  a  2-in.  tongue  and  groove. 
In  a  9  hr.  day  240  pieces  of  sheeting  could  be 
driven  easily. 

The  sheeting  was  pulled,  after  the  trench 
was  partly  backfilled  by  a  double  drum,  double 
cylinder,  engine  on  a  platform  somewhat  sim- 
ilar to  the  pile  driver  but  substituting  a  hinged 
.4  fraine  for  the  leads.  ,\  %-in.  chain  and  %- 
in  ca'ljle  were  used  for  the  line.  This  machine 
would  pull  sheeting  for  100  ft.  of  trench  in  a 
couple  of  hours.  The  crew  consisted  of  an 
engineer,  winchman,  hooker-on  and  sheeting- 
catcher  to  land  the  sheeting  on  the  bank  within 
reach  of  a  team. 

The  wear  and  tear  on  the  sheeting  was  very 
small,  as  far  as  the  2xl0-in.  pieces  were  con- 
cerned. They  were  used  nine  times  over  and 
then  made  into  bottoms  for  catch  basins.  The 
l.\4-in.  strips  required  quite  frequent  renewal. 
Possibly  it  might  have  been  cheaper  to  use  2-in. 
lumber  instead.  This  sheeting  cost  for  labor 
as  follows : 

Triple  Lap— Middle  piece  2  ins.  by  12  ins. — 14  ft. 
(some   were   12   ft.) 

Side  pieces  1  in.   bv  4   ins. — 10  ft. 

732  pieces — 34.5  ft.  B.  M.  each. 
Labnr.  making  up  (including  pointing  and  head- 
ing to  top  width  of  8  ins.). 

222    hour.s— $67.85;    wages,    $0.31    per 
hour. 

Cost    S.S    hrs.— $2.63    per    1.000   ft.    B. 
M. 

0.3  hr.— $0,093  each. 

riic  stringers  used  were  generally  3xl2-in. 
nr  4.\12  in,  ami  It!  ft.  in  lengtli  of  long  leaf 
yellow   pine. 

Braces  were  generally  (ixG  in.  yellow  pine. 
In  Gary,  where  the  country  was  covered  by  a 
growth  of  various  oaks,  mainly  small  trees, 
many  liraces  were  cut  from  the  standing  tim- 
ber, Tliese  braces  were  usu.ally  3  to  5  ins.  in 
diameter.  Dunn  trench  screws  are  highly  ad- 
vantageous on  account  of  ease  of  placing  and 
removing  the  braces  and  of  keeping  them 
tight. 

For  pipe  sewers  in  the  case  of  pumping  by 
well-points,  it  is  not  necessary  to  place  the 
sheeting  closer  than  3  or  4  ft.  apart  and  then 
not  witliin  a  foot  or  two  of  the  trench  bot- 
t(im  In  fact,  it  is  used  as  a  safeguard  to  pro- 
tect the  pipe  layers  against  possible  caving  oi 
the  bank,  rather  than  from  necessity  to  main- 
tain the  trench  sides. 

In  similar  cases  for  brick  sewers  where  the 
trench  is  open  longer,  the  same  measure  of 
safety  can  be  secured  by  .giving  the  trench 
sides  an  easier  slope  together  with  skeleton 
sheeting. 

Stringers  of  4xli»  in.,  Gx8  in.  and  8.x8  in,  are 
advantageously  used,  the  length  of  which 
should  lie  If)  ft.  P.races  of  (1x8  in.  and  8x8  in, 
are  heavy  enough  when  put  5  ft.  4  in.  ceiuers. 
or  three  to  a  stringer  length,  for  depths  up  to 
12  ft,  and  a  width  of  12  ft.  The  calculation 
of  the  size  necessary  is  so  simple  an  operation 
that  it  should  always  be  done  as  a  guide  or 
check  upon  the  practical  judgment  of  the 
trench  foreman.  In  alluvial  soil  2x12  in,  14 
ft,  and  :ix12  in.  24  ft.  sheeting  was  driven  by  a 
2,11110  111.  drop-hammer  pile-driver.  Xo  diffi- 
culty was  experienced  in  sheeting  150  ft.  of 
trench  per  day.  The  lumber  was  delivered 
along  the  line  of  the  trench  by  teams.  The 
pile-driver  crew  consisted  of  nine  men. 
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The  cost  of  preparation  of  plain  ordinary 
trench  sheeting  is  as  follows : 

2xS  in.— 12  It.  and  H  ft.  trench  sheeting.- 
Pointing  and  trinntiing  lop  lor  driving  cap. 
467  |HS.  lO.lHlO  It.  B.  M. 

Cost,    105  Ins.  =  $2S.35;  wages,  $0.27  per  hour. 

Cost,    9."  his.  =      2.58  per  1,000  ft.  B.  AI. 

Cost,  0.22  hrs.  =      O.OG  each. 

B.VCKFILLIXG. 

Backfilling  of  trenches  was  done  by  liaiul 
labor,  teams  with  scrapers  and  with  plows,  by 
steam  shovels  and  by  orange-peel  derricks.  In 
the  case  of  narrow  trenches  such  as  are  dug 
for  pipe  sewers  up  to  2  ft.  in  dianioler.  hand 
work  is  cheapest.  Men  engaged  in  backfilling 
can  do  so  within  throwing  distance  of  the 
trench  or  not  over  a  step  or  two  away.  Thus 
their  whole  time  and  energy  can  be  devoted  to 
useful  work.  Teams  necessarily  lose  much 
time  in  .sjoing  to  and  from  making  turns  at 
the  ends  of  each  trip.  Hand  work  is  easy  also 
as  the  earth  is  in  a  loose  and  friable  condition, 
suitable  for  shoveling. 

A  comparison  between  these  two  methods 
is  made  in  Table  V,  under  similar  conditions 
of  soil,  size  of  trench,  and  weather,  showing 
the  economy  of  hand  w'ork. 

TABLE   V.  —  BACKFILLING   OF   SAND 

TRENCHES  (NARROW  TRENCHES) 

LABOR. 

By 

How  Pilled.  Hand. 

Dia.  of  sewer  pipe  (ins.) 12-15-lS 

Lciistli  of  trench,  ft 1,712 

Width  of  trench,  ft 

Deiit  li  of  trench,  ft 

Volume  of  backfill,  cu.  yds 1,447 

Volume  of  backfill  per  lin.  ft.. 

eu.  yds 0.S5 

Volume  per  man   or  team  per 

0  hr.  dav 27.0 

Cost  of  work ?121.41 


By 
Scraper. 

S71 
3.0-  3.3 
6.0-10.0 

751 

O.GG 


Cost  per  man  nr  team  per  hr.  0.2.> 

Cost  per  cu.  yd.  of  backfill 0.OS4 

Cost  per  lin.  ft.  of  trench 0.071 

Excess  cost  by  teams 

Work    done    on    Houston    and    Carondelet    Aves, 

Hegeswisch,  1909. 
Soil,  streets,  weather  and  other  conditions  alike 

spoil  leveled  on  the  street. 


50. 0 
$103.00 
0.C5 
0.137 
0.118 
*.M.047 


'Or  66.1%. 


A  general  average  of  all  the  work,  large  and 
small  trenches  included,  showed  the  following 
costs  per  cubic  yard : 

Scraper  labor   $0,056 

Steam  shovel  and  orange-peel  bucket  labor.   0.07S 
Hand  labor    0. 080 

In  Table  VI  backfilling  costs  per  lin.  ft.  of 
trench  are  given.  In  all  of  the  cases  the  back- 
filling was  loosely  done,  and  the  excess  earth 
either  left  in  place  or  spread  over  the  ground 
surface  except  in  the  instances  given  for  New 
Orleans  in  the  last  three  items.  In  these  cases 
where  the  work  was  in  narrow  paved  business 
streets  the  trenches  were  carefully  tamped  as 
backfilling  proceeded. 


TABLE   VI.— BACKFILL 

LABOR- 

-CHICAGO. 

Diameter 

Trench 

Labor 

Cost 

of 

Depth 

Rate 

Per  Li 

n.  Ft. 

Sewer.     Soil. 

Ft. 

of  Pay. 

Hovn-s. 

Cost. 

10  in. 

Sand   

5.0 

0.16 

0.03 

12  in. 

Sand   

9.0 

0.31 

0.09 

15  in. 

Sand    

9.0 

0.31 

0.08 

18  in. 

Sand    

10.0 

0.26 

0.117 

20  in. 

Sand   

15.0 

1.00 

II. 2S 

24  in. 

Sand    

10.5 

0.46 

0.13 

30  in. 

Sand    

13.6 

1.35 

0.27 

36  in. 

Sand    

8.2 

0.50 

0.11 

42  in. 

Sand   

14. G 

0.76 

0.21 

48  in. 

Sand   .  .. 

14.3 

0.63 

o.2-> 

54  in. 

Sand 

16  5 

1.00 
l).46 

0.31 
O.IS 

57  in. 

Clav    .... 

12.2 

60  in. 

Clay    .... 

14.0 

1.74 

0.50 

63  m. 

Clay    ... 

13.7 

0.50 

0.20 

66  in. 

Clay    .  . . . 

16.7 

0.S7 

0.33 

72  in. 

Sand    . . .  . 

15.1 

O.SG 

0.3S 

NEW   ORLEANS. 

6  in. 

Alluvium 

6.0 

$0,175 

11.5 

0.07 

S  in. 

Alluvium 

....      8.0 

0.4 

11.07 

S  in. 

Alluvimn 

10.0 

1.0 

11.17 

10  in. 

Alluvium 

....      S.O 

1.3 

0.19 

15  m. 

Alluvium 

....      8.0 

1.5 

0.22 

Backfilling  of  large  trenches,  especiallv  in 
heavy  soils  such  as  clay,  is  done  cheaper  by  a 
light  steam  shovel.  Many  such  jobs  will 
amply  justify  the  use  of  an  ;idditional  shovel 
for  this  work  in  addition  to  the  machine  used, 
for  digging. 

TRENCH    PUMPIXG. 

Pumping  ground-water  from  sand  trenches 
will  prove  to  be  an  expensive  operation  if  am- 
ple preparations  of  thoroughly  efficient  ap- 
paratus is  not  made  and  kept  ready  for  use  as 
soon  as  needed.  In  trench  work  there  is  prob- 
ably no  way  in  which  the  expense  can  be  run 


up  so  fast  as  trying  to  excavate,  and  lay  brick 
or  concrete  with  an  inadequate  or  insufficient 
disposal  of  trench  water. 

Hand  pumping  is  usually  done  by  means  of 
diaphragm  pumps.  In  order  to  pump  rapidly, 
such  a  pump  usually'  takes  three  men  to  man 
it  effectively.  There  are  on  the  market  now 
combinations  of  the  diaphragm  pump  fitted  to 
a  small  gasoline  engine.  These  arrangements 
are  so  light,  cheap,  and  economical  in  opera- 
tion that  there  is  little  excuse  for  continuing 
the  practice  of  hand  pumping. 

Probably  the  most  usual  way  of  pumping  is 
to  pump  the  w'ater  from  the  trench  where  it 
accunnilates  to  a  depth  sufficient  to  keep  the 
suction  end  of  the  supply  hose  covered,  or 
runs  to  a  sump  in  sufficient  quantity  to  pre- 
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A'll.— TRENCHING      LABOR       COST 
VICINITV    OF    CHICAGO. 

Cost  Per         Cost  Per 
Cu.  Yd.  Lin.  Ft. 


M  V. 

as  ~  S  £>  3  M  3         It 

.2"  =  <u  rtl--  c  o  °            o 

MfcQK  EoEU 

6  5.0   $0,237  0.9  $0.20  0.34  $0.0S 

S  5.7  0.330  1.0  0.34  0.4  0.14 

10  7.0  0.25  1.2  0.37  0.8  0.21 

12  Points  7.0  0.27  2.6  0.71  2.1  0.57 

12  Points  10.0      ■  0.27  2.1  0.56  2.G         0.65 

12  Points  11.0  0.25  2.6  0.64  3.1         0.77 

12     7.0  0.27  2.0  0.57  1.3  0.32 

12     10.5  0.30  0.8  0.22  1.5  *0.44 

15  Points  9.0  0.27  2.1  0.57  2.8         0.65 

IS  Points  10.4  0.28  2.4  0.70  3.0  0.87 

IS  T.    P..  10.0  0.29  2.1  O.Sl  3.S         1.21 

1.S     6.8  0.25  2.4  0.59  1.5         0.37 

24  T.    P..  7.0  0.25  3.6  0.88  4.3          l.OS 

24  T.    P..  10.0  0.26  2.5  0.70  4.5         1.23 

24  T.    P..  12.0  0.2s  2.2  0.63  8.0         2.03 

24     12.0  0.35  1.7  0.59  2.3  0.90 

24  T.    P..  15.0  0.24  3.2  0.78  10.8  2.60 

30  T.    P..  11.0  0.26  2.0  0.52  7.1          1.88 

30  T.    P..  15.0  0.26  3.2  0.83  12.3  3.20 

36  T.    P..  3.6  0.30  5.3  1.55  3.8  1.10 

36  T.    P..  7.5  0.24  3.0  0.71  5.9  1.43 

36  T.    P..  9.0  0.26  3.3  0.73  8.2  2.23 

36  T.    P..  11.4  0.36  2.6  0.93  6.6  2.32 

36  Points  11. n  0.30  l.S  0.51  4.8  1.43 

36     7.0  0.38  1.4  0.51  2.0  0.77 

42  T.    P..  14.6  0.30  2.1  0.63  7.8    ,     2.28 

48  T/-P. .  14.0  0.2G  2.0  0..52  10.0  2.63 

54  T.    P..  12.0  0.26  6.7  1.69  21.3  t3.47 

34  T.    P..  12.7  0.37  2.1  0.81  6.0  42.23 

34  T.    P..  20.6  0.26  1.6  0.40  16.0  t4.0S 

37     12.2  0.34  0.7  0.23  2.4  JO.si 

60  T.    P..  18.0  0.26  2.0  0.50  14.3  3.70 

63     13.7  0.36  0.7  0.23  3.0  1.08 

66     16.7  0.38  O.S  0.28  3.9  1,35 

NEW   ORLEANS. 

S     7.3  0.175  2.7  0.40  1.1  0.17 

S     8.3  0.175  4.5  0.71  2.3  (i.:):; 

Ill      8.0  0.173  6.0  0.80  2. '.I  li.3G 

10     S.O  0.175  3.4  0.50  1.5  0.22 

111     10.0  0.175  4.6  0.69  3.1  0.47 

12      9.0  0.175  4.1  0.62  2.3  0.38 

12     9.0  0.175  2.2  0.32  3.9  0.5S 

15     9.0  0.175  5.1  0.82  3.5  0.56 

18     12.0  0.173  5.5  0.83  5.7  0.86 

18     13.0  0.175  3.6  0.53  4.8  0.73 

:;2     6.0  0.175  3.3  0.49  2.6  0.3S 

22     12.0  2.2  0.S2  3.9  0.58 

*Scraper  work.      tWork    under    R.    R.    tracks. 

jStearn  shovel  work.     T.  P.=Trench  pumping. 


vent  the  in-flow  of  air  in  the  suction  pipe.  The 
best  method  of  operation  is  as  follows : 

The  trench  is  dug  to  a  depth  of  a  foot  or 
more  below  the  water-surface,  when  the  sheet- 
ing gang  place  the  sheeting  ready  for  driving. 
Behind  this  gang  follows  the  driving  gang,  us- 
ing the  water-jet  process  when  possible.  E.x- 
cavation  is  in  progress  all  along  by  means  of 
leaving  an  opening  in  the  sheeting  by  using  a 
short  sheeting  for  each  scaffold  sand-thrower. 

Where  the  sheeting  is  fully  driven,  a  bag 
dam  is  placed  high  enough  to  keep  water  in 
this  section  deep  enough  for  the  pump,  sup- 
plying the  jets  for  driving  the  sheeting.  The 
excess  water  flows  over  the  dam  into  the  ne.xt 
section.  Here  is  placed  a  pump  with  prefer- 
ably a  4  in.  suction  hose  fitted  with  a  strainer 
and  foot  valve  on  the  lower  end.  At  the  lower 
end  of  this  section  is  another  bag  dam.  Exca- 
vation is  in  progress  in  this  section.  Back  of 
tliis  hag  dam  is  a  section  which  is  being  low- 
ered to  the  final  grade  for  the  masonry.  This 
section  is  usually  ,5  or  8  ft.  longer  than  the 
length  of  work  to  be  hnilt  by  the  masons,  so 
as  to  leave  room  for  bailing  water  over  the 
dam  .-du'.-ul  for  the  steam  pump  to  handle. 

W'.itrr    is    prevented    from      following      the 


bricklayers  by  a  bag  dam  in  the  last  masonry 
invert  completed. 

At  night  time  the  dams  are  all  lowered  or 
removed,  except  one  a  few  feet  in  front  of  the  ■ 
masonry  to   catch  the  sand  brought  down  by 
the   w-ater,   and   the  water   is   allowed   to   run 
down  the  sewer  to  the  outfall. 

One  piece  of  work  of  a  3  ft.  brick  sewer 
built  at  Pine,  Indiana,  ran  for  4,000  ft.  across 
at  right  angles  to  a  series  of  ridges  and 
sloughs.  The  standing  water  in  these  hollows 
was  2  ft.  to  5  ft.  deep  and  stretched  for  a 
length  of  half  a  mile  on  each  side  of  the  sew- 
C1-.  In  addition  to  handling  the  water  by  the 
method  described  above,  a  pioneer  body  of  la- 
borers kept  ahead  of  the  trench  men  throwing 
up  levees  across  the  sloughs,  between  which 
the  ordinary  operations  of  trenching  were  con- 
ducted. The  contract  price  for  this  work  was 
exceedingly  low,  yet  a  profit  was  made  on  the 
work,  despite  the  extraordinary  conditions 
under  which  the  work  was  built. 

Where  the  water  pumped  cannot  be  dis- 
charged at  a  considerable  distance  away  from 
the  trench  by  ditches  in  the  ground  and  when 
the  water  is  clean  enough,  it  is  often  possible 
to  carry  it  back  in  section  box  flumes  or  pipes 
to  the  last  manhole  built,  and  thus  let  run 
down  the  sewer. 

This  method  of  pumping  involves  the  ne- 
cessity of  every  one  working  in  water  from 
3  or  4  in.  up  to  12  or  15  in.  in  depth.  The 
consequence  is  a  diminished  rate  of  excavation 
and  increased  cost  of  construction. 

Where  possible  to  do  so,  the  most  satisfac- 
tory method  of  handling  water  is  to  pump  it 
before  it  enters  the  trench.  In  sandy  soil  this 
is  done  by  using  the  lacH-poiHt  pumping  sys- 
tem. Well-points  of  IM  in.  to  1%  in.  pipe, 
with  screened  inlet  opening  in  the  lower  2  ft. 
of  the  pipe,  are  driven  or  jetted,  so  as  to  draw 
water  from  a  level  below  the  trench  bottom. 
The  customary  spacing  of  the  points  along 
each  side  of  the  trench  is  3  ft.  apart.  In  coarse 
sand  or  in  gravel  a  double  line  of  points  may 
be  necessary.  .A  satisfactory  length  of  such  a 
system  is  300  ft. 

At  Hegewisch  a  12  in.  sewer  was  laid  for 
1,300  ft.  at  a  depth  of  7  ft.  to  8  ft.  in  a  street 
running  along  a  piece  of  marsh  land  where  20 
in.  of  standing  water  lay  on  the  ground,  and 
within  6  to  10  ft.  of  the  trench.  The  Itoint 
system  kept  the  water  out  of  the  trench  satis- 
factorily. 

P"or  small  independent  pieces  of  work,  like 
building  detached  catch  basins,  half  a  dozen 
points  can  be  operated  by  piping"  to  a  hand  dia- 
phragm pump. 

The  e-xnedient  of  laj'ing  a  sub-drain  under 
the  main  sewer,  so  as  to  drain  a  wet  trench,  is 
an  expensive  and  slow  procedure.  The  chief 
difficulties  are  the  choking  and  filling  up  of 
the  sub-drain  with  sand  through  the  joints. 
The  delay  required  for  laying  the  drain  in  a 
wet  trench  is  dangerous,  as  the  running"  water 
will  carry  sand  with  it,  raising  the  level  of  the 
trench  center,  endangering  the  sheeting,  and 
necessitating  constant  removal  of  the  inflowing 
sand. 

In  using  foints  it  is  best  to  draw  the  water 
from  such  a  depth  that  there  may  be  no  dan- 
ger of  its  rising  between  the  lines  of  points  in 
the  center  of  the  trench.  Another  advantage 
of  deep  pumping  is  that  the  possibility  of  suck- 
ing air  through  the  drained-out  sand  is  dimin- 
ished. The  use  of  points  requires  constant 
care  and  watchfulness  to  secure  perfectly  tight 
joints.  Should  the  pump  lose  its  suction 
through  leaking  joints,  the  results  are  apt  to 
be  disastrous  and  dannerous.  In  such  cases 
the  water  rises  rapidly  and,  entering  the  trench 
from  the  bottom  and  sides,  causes  caving 
banks,  so  rapidly  sometimes,  that  the  men  have 
difficidty  in  escaping. 

Clay  soils  are  more  or  less  impervious  to 
water.  In  trenches  dug  in  such  soil  the  open- 
trench  method  of  pumping  direct  from  the 
trench  bottom  is  thoroughly  practicable  prac- 
tice. The  quantity  of  water  being  so  much  less 
than  ill  sandy  soils,  makes  the  problem  a  lesser 
one.  The  matter  of  moment  is  the  prompt  and 
thorough  bracing  of  the  trench,  as  a  wet  clay 
bank  is  treacherous. 

As  to  the  kind  of  machines  to  be  used,  the 
writer  has  used  centrifugal  pumps,  duplex  re- 
ciprocating   pumps,    the    pulsonieter    type    of 
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pumps,  and  triplex  plunger  pumps  with  steam, 
gasoline  and  electric  power.  They  are  all 
serviceable  machines.  The  most  reliable  and 
confidence-inspiring  pumps  are  the  centrifugal 
and  the  reciprocating  pumps.  The  latter  is 
positive  in  its  action,  every  movement  being 
due  to  a  piston  alw'ays  under  direct,  constant 
steam  pressure.  Cleaning  out  chips,  grass,  or 
V'-bbles  from  the  water  end  of  such  a  pump 
-  an  item  of  sm.all  moment  and  quickly  done, 
vnother  advantage  is  that  if  the  pump  happens 

'  be  large  for  the  work  at  any  time,  it  can  be 

ni  at  a  speed  commensurate  with  the  in-flow 

f  water. 

In  sandy  trenches,  when  pumping  from  the 
:  ■  iich,  the   inflowing  water  generally  carries, 

rough  sheeting  cracks,  a  large  quantity  of 
-and.  In  such  cases  this  is  overcome  by  caulk- 
ing the  cracks  with  grass  or  old  spoiled  hay. 
which  can  be  quite  cheaply  procured.  In  the 
Indiana  contracts  included  in  the  paper,  a  man 
was  employed  steadily  in  cutting  grass  on  the 
adjacent  land.  At  Hegewisch  fresh-cut  grass 
cost  $5.00  per  ton  load,  delivered  on  the  work. 

Portable  boilers  are  so  much  more  easily 
moved  from  place  to  place  along  a  trench  as 
to  leave  no  choice  between  them  and  any  other 
style  of  boiler  for  trench  work. 

Duplex  reciprocating  pumps  being  small, 
compact,  and  low  in  proportion  to  the  work 
they  do,  are  best  mounted  upon  tw'O  small 
skids  sharpened  at  the  ends.  A.  move  along 
the  trench  can  be  quickly  and  easily'  made  by 
pulling  the  pump  by  a  half  dozen  men  or  a 
team. 

.\n  8  in.  direct-connected  centrifugal  pump 
was  maintained  for  417  days  in  constant  serv- 
ice in  New  Orleans  for  pumping  a  section  of 
the  sewerage  system  during  construction. 
While  steam  was  kept  at  operating  pressure 
continuously,  the  pumping  was  intermittent 
during  each  24  hours.  The  in-flow  of  water 
required  pumping  for  a  total  of  12  hours  each 
day.  The  labor  charge  was  low,  the  men  be- 
ing paid  $73.-50  per  month,  or  20c  per  hour, 
one  man  on  each  12-hour  shift  tending  boiler 
and  pump.  The  daily  cost  of  operation  was  as 
follows : 

Coal — Pitt.sburg:,  ."rd  Pool  coal,  1.27.'  ton.s  at 

$2.SS  per  ton   %  3. SO 

Oil — Lubrjciitm;;  and  illuminating 0.25 

Supplies     fl.l.") 

Water  tax    0.33 

Repairs  to  pump  and  bt>i!ei- 0.93 

Depreciation 0.75 

Wages    4. So 

Total     $11.01 


Over-hend    burden    1.34 

Total   dail.v   fxpen.se    $12.35 

The  lift  of  llic  pump  was  II)  ft. 
Chica.go   union   wages   and   hours  would   in- 
crease this  ex|)ense  to  appniximately  $20.00  per 
day. 

TRENCHING. 

By  trciicliiuii  is  meant  all  of  the  o])rrations 
of  digging  or  excavating,  sheeting  and  brac- 
ing, pumping,  backfilling,  and  disposing  of  the 
surplus  earth.  In  making  estimates  or  bids  it 
is  best  to  consider  the  work  in  question  ;uia- 
lytically  and  calculate  the  costs  of  the  separate 
operations  involved.  For  making  approximate 
estimates,  the  labor  costs  for  complete  trench- 
ing operations  are  given  in  Table  \TI. 


Method  of  Excavation,  Transportation 
and  Filling  Used  on  U.  S.  Govern- 
ment Fortification,  Puget  Sound. 

An  efficient  method  of  excavating  about  l<iu 
cu.  yds.  of  mixed  sand  and  .sravel  in  S  hours, 
of    hauling    it    three-quarters    i.>f    a    mile    and 


row  gage  car  which  was  hauled  by  cable  about 
three-quarters  of  a  mile  to  another  platform, 
where  the  material  was  again  dumped  through 
a  hopper  into  a  second  car  running  on  a  track 
at  right  angles  to  the  first  track.  The  cars 
on  this  track  were  hauled  by  cable  to  a  posi- 
tion above  the  fill  and  dumped  into  place. 

The  drag  bucket  shown  by  Fig.  1  for  mak- 
ing the  excavation  is  of  s[)ecial  design  and  is 
made  by  a  blacksmith  of  the  U.  S.  Depart- 
ment at  the  work.  It  is  very  similar  to  the 
ordinary  road  scraper  in  shape,  except  that  it 
is  nuich  larger  and  is  made  of  heavier  ma- 
terial. It  is  about  o  ft.  wide,  I  ft.  deep  and 
18  ins.  hi.gli.  The  bottom  is  rounded  toward 
the  front  in  the  center. 

The  bucket  was  operated  from  an  old  power 
plant  on  shore  which  had  formerly  been  used 
fur  a  rftck  crushing  plant,  etc.  A  cable  was 
rim  from  the  plant  to  a  wharf  some  -JO  ft. 
off  shore,  over  a  lilock  and  back  to  the  rear 
of  the  bucket  for  the  back  h.aul.  .Another 
cable  was  attached  directly  to  the  cb.iins  on 
the  front. 

The  donkev  en.giue,  shown  liv  Fig.  2.  hauled 


View  cf  Cable   Haul  and   Incline  for  Making    Earth    Fill. 


dumpin.g  it  into  a  fill  in  a  lar.gc  concrete 
parados,  was  recently  devised  by  l'nite<l  .States 
engineers  at  the  forts  in  the  artillery  district 
of  Puget  Soimd.  Washington 

A  drag  bucket  was  use.i  to  excavate  the 
material  from  the  beach  and  dra.g  it  up  fmni 
the  water  on  to  a  platform  fitted  with  a  hopper. 
This  hopper  dumped  the  material   into  a  nar- 


the  cars  up  the  steeii  hill  to  the  parados  by 
means  of  lon.g  cables.  This  engine  is  located 
near  the  top  of  the  incline.  \\'ith  a  larger 
capacity  donkey  en.gine,  it  is  said,  that  the 
power  jilaiu  used  for  excavating  could  have 
lieen  eliminated  and  the  entire  work  handled 
bv  one  donkev.  Six  men  were  employed  to 
handle  the   work  under  the  system  described. 


ROADS     AND     STREETS     SECTION 


Instructions   of   the    Ohio   State    High- 
way Department  for  the  Guidance 
of  Its  Resident  Engineers  on 
State  Highway  Work. 

The  following  instructions  to  resident  engi- 
neers were  issued  last  year  by  the  State  High- 
way Department  of  Ohio,  Jas.  C.  Wonders, 
Commissioner,  for  the  guidance  of  resident 
engineers  of  the  department  in  making  sur- 
veys and  preparing  plans  and  estimates  for 
highway  work.  The  idea  in  issuing  the  in- 
structions was  to  give  some  of  the  methods 
that  would  be  found  helpful  and  convenient 
in  making  surveys  and  preparing  plans  and 
estimates  for  the  state  highway  work,  and  to 
insure  uniformity  in  the  plans  and  field  books 
that  are  to  be  sent  to  the  ofiice  of  the  Stale 
Highway  Department.  The  instructions  are 
as   follows: 

The  duties  of  the  Resident   luigineer  are: 

1.  To  make  an  accurate  survey  of  the  road 
to  be  improved;  this  survey  to  include  align- 
ment,  levels   and    topography. 

2.  To  prepare  plans  and  estim;Ues  as  are 
set   forth  in  these  instructions. 

3.  To  assume  general  supervision  uf  the 
work,  of  construction,  furnishin.g  advice  and 
instructions  to  the  contractor  and  inspector 
and  to  see  that  they  are  provided  with  the 
necessary  stakes. 

4.  To  make  out  and  send  to  the  ofiUce  of 
the    State    Highway    Department    each    month, 


an  estimate  of  work  completed  by  tlii-  con- 
Ir.ictor,  and  alsn  a  pay-roll  for  his  own  ser- 
vices .and  (111  ISC  of  all  men  employed  in  assist- 
ing him   in  the  engineering  work  on  this  road. 

FlHI.n     WORK 

Location   of  Line   of   Highway. 

The  survey  should  fie  begun  at  the  west  or 
soulb  end  nf  ilie  rdad,  which  will  make  it 
possible  to  plat   the  work  from  left  to  right. 

Road  Ki\:inl. — If  there  exists  a  recorded 
description  nf  the  road  to  be  improved,  the 
Resident  k'ngiiu-er  shall  ascertain  from  said 
descriptimi  ibe  uidtli  of  righl-of-way,  loca- 
tion of  nioiuiments.  and  all  other  information 
that  will  aid  him  in  making  his  survey.  If  the 
center  line  cannot  be  located  from  the  rec- 
ords, as  far  as  possible  use  the  center  of  the 
traveled  way,  but  m.akc  the  center  line  as 
straight  as  iiraciicable. 

Cliaiuic  01  l-ortilion. — Where  a  marked  iin- 
provenieiit  in  line  or  grade  can  be  made,  and 
the  cost  of  uiaiiileiiaiiec  in  after  years  can  be 
decrc■a^ed.  'ir  wliere  the  graile  'if  (be  nld  Iii.gh- 
way  is  so  >tc'(p  lli.at  ;i  proper  grade  cannot  be 
olitained  with  :i  reasonable  amount  of  exca- 
vation .'ind  embankment.'  a  new  location  of 
such  section  I'f  the  r'>;id  will  be  made  under 
direction    ni    the    State    Highway    Department. 

U'idcui.v^  the  A';>;/i/-(>/'-;rii.v.— Where  it  is 
evident  tli.it  the  road  will  have  to  be  widened 
a  note  shruibl  be  made  from  which  side  the 
land   shoubl   be   t.iken.   giving   rt;isons. 

Center     Line     Slakes. — Center     line     stakes 


should  be  set  every  Ion  ft.  .aiid  driven  down 
so  that  they  project  about  V>  in.  above  the 
surface  of  the  ground.  .\  numbered  side 
stake  should  also  be  set  ;it  every  station,  fac- 
ing the  center  line  :ind  far  enough  out  to  be 
secure  from  disturb.ance  during  grading:  this 
distance  out  to  he  uniform,  preferably  2.")  ft. 
Transit  poims  or  hubs  should  be  placed  at 
the  intersections  of  tangents  and  at  the  be- 
ginning and  ends  of  curves.  .Ml  transit  points 
to  he  referenced  by  at  least  three  measure- 
ments to  permanent  objects,  so  that  the  hubs 
can  easily  be  replaced  after  grading  has  been 
commenced.  If  at  points  opposite  the  station 
stakes  the  station  numbers  be  painted  on  the 
fences  with  red  or  white  paint,  they  will  be 
fnund  very  convenient  in  locatin.g  points  dur- 
ing the  progress  eif  the  work. 
Topography. 
Ihita  for  .l/i;/i.  — I.cicate  all  walls,  fences, 
ditches,  etc..  which  indicate  boumlaries  of  the 
road  or  of  aliulling  property,  giving  correct 
names  of  owners:  also  all  buildings  within 
one  hundred  feel  of  the  center  line,  and  all 
cross  streets  or  roads  for  a  distance  of  two 
hundred  feet  from  the  center  line.  \o  more 
time  should  be  spent  in  locatin.g  btiildings 
than  is  necessary  to  give  their  .-ipproximate 
size  and  positiun.  The  size  and  location  of 
iilijects  beyimd  the  fence  line  or  beyond  the 
in-'rbahK-  limits  of  the  finished  road  and  work 
m.iy  be  estimated,  but  the  estimate  is  to  be 
made  in  the  field  and  recorded  in  the  notes. 
W'liere  property  lines  or  intersecting  roads  are 
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incUfinite.  their  apparent  location  sliouKl  be 
recorded,  and  not  left  to  the  drauglit-snien  to 
locate  from  the  sketch.  The  pluses  to  prop- 
erty lines  and  the  number  of  feet  frontage  of 
each  land  owner  must  also  be  given. 

Bridges  and  Culverts. — Locate  all  bridges ; 
give  the  dimensions  of  the  openings :  the  na- 
ture of  construction ;  dimensions  and  condi- 
tions  of   the   abutments   and   superstructures; 


prolile  and  opposite   the  station  at    which   the 
cross-road  is  located. 

Cross  Sections. — The  elevations  for  cross 
sections  need  not  be  computed,  as  the  work 
can  be  platted  by  comparing  the  cross  section 
rod  readings  with  the  rod  reading  at  the  cen- 
ter line.  e.  g.,  if,  at  a  point  on  the  cross  sec- 
tion the  rod  read  2  ft.  longer  than  at  the  cen- 
ter   line,    this    point    should    be    platted    2    ft. 


Fig.   1 — Sketch  of  Pipe  Culvert. 
(H=ii    (L— L');    l=:l%Xh;    h'=73T;    h=H— H'). 


height  of  stream  at  time  of  freshets;  direction 
of  flow  of  stream  and  elevations  on  bed  of 
stream  at  both  ends  of  the  bridge.  Give  the 
approximate  area  of  watershed,  where  it  may 
be  readily  obtained.  Locate  gutters,  ditches, 
curbing,  catch-basins  and  trees  valuable  for 
shade,  ornament  or  fruit.  All  existing  cul- 
verts and  drains  are  to  be  located ;  the  size 
aiid  conditions  noted ;  elevations  taken  at 
boUi  ends  on  top  and  bottom  and  shown  on 
profile.  Where  streams  enter  or  leave  the 
highway  at  places  not  opposite  the  culverts, 
their  location  is  to  be  noted.  Levels  should  be 
takeii  far  enough  down  the  stream  or  ditch 
to  give  the  required  information  for  lower- 
ing the  ditch  to  drain  from  the  new  culvert, 
which  is  usually  placed  lower  than  the  old 
one.  AH  information  necessary  for  planning 
a  complete  drainage  scheme  should  be  re- 
corded. Where,  in  the  opinion  of  the  Resi- 
dent Engineer,  new  bridges  and  culverts  are 
needed,  he  will  indicate  their  proposed  loca- 
tion and  size,  and  take  levels  along  the  pro- 
posed location  for  an  outlet. 

In  planning  culverts  and  headwalls  for  pipe, 
the  Resident  Eiigineer  should  exercise  particu- 
lar care  in  giving  the  wing  walls  the  proper 
length  and  height,  so  that  the  earth  will  not 
spill  over  or  around  the  ends  of  the  wings  and 
choke  the  opening.  The  length  of  pipe  or 
barrel  of  culvert  required  is  largelv  a  matter 
of  jiidgment  and  is  usually  governed  by  local 
conditions.  A  few  simple  formulae  for' ascer- 
taining the  length  and  height  of  head-walls 
for  pipe  are  given  with  the  acconipanving 
figure    (Fig.   I). 

Levels. 

Datum. — Elevations  should  be  referred  to 
tidewater  datum  if  a  canal,  railroad  or  geo- 
logical survey  bench-mark  can  be  found  and 
connected  at  small  expense,  and  check  levels 
should  be  run  where  such  permanent  benches 
cannot  be  found  near  each  end  of  the  road. 
Assumed  elevations  taken  from  the  U.  S.  Geo- 
logical Survey  contour  maps  should  be  used 
where   no  better   information    is   obtainable. 

Center  Line  Letrls. — At  each  100-ft.  station, 
at  each  change  of  grade,  and  at  cross-roads, 
elevations  are  to  be  taken  on  the  center  line, 
and  at  such  other  points  on  either  side  of  the 
center  line  as  may  be  needed  to  plot  true  and 
accurate  profile  and  cross-sections  of  the  road. 

Bench  Marks.~A\l  elevations  must  be 
worked  out  and  checked.  All  level  readings 
are  to  be  taken  to  the  nearest  tenth  of  a  foot, 
except  the  elevations  of  turning  points  and 
bench-marks,  where  they  will  be  taken  to 
hundredths  of  a  foot.  A  bench-mark  should 
be  established  at  least  every  1.000  ft.  Before 
the  survey  party  leaves  the  road  all  bench 
marks  must  be  checked;  and  all  bench  marks 
shall  be  of  a  permanent  nature  and  be  so  de- 
scribed as  to  be  easily  found. 

Elevations  of  Buildings.— ElexaUons  of  the 
ground,  and  of  the  bottom  of  sills  must  be 
taken  at  the  front  corners  of  buildings  where 
the  same  are  within  -"lO  ft.  of  the  center  line, 
and  where  a  cut  or  till  on  the  new  road  is 
probable,  and  the  elevations  of  the  buildings 
should  be  platted  on  the  profile.     . 

Cross-Roads. — At  cross-roads  levels  should 
be  taken  for  at  least  200  ft.  each  side  of  the 
intersection  of  the  center  lines,  .md  these  lev- 
els platted  on -the  map,  below  tli.'   center  line 


below  the  center  elevation  of  line;  if  the  rod 
read  2  ft.  less  than  at  the  center  line,  the  point 
at  which  the  observation  was  taken  should  be 
platted  2  ft.  higher  than  the  point  on  tlie 
center  line. 

Cross  sections  should  extend  at  least  25  ft. 
from  center  line  and  to  fence  lines  and  be- 
yond, where  there  is  a  possibility  of  heavy 
cutting  or  filling.  On  rough  ground  the  hand 
level  will  be  found  a  great  convenience  and 
is  sufficiently  accurate.  Usually  the  slopes 
beyond  the  fences  may  be  merely  indicated, 
as:  down  1  in  10,  level,  etc.  The  locations 
of  the  edge  of  beaten  track,  the  edge  of  the 
sidewalk,  line  of  trees,  fence  line,  etc.,  are  to 
be  shown  in  cross  section  notes  by  the  use  of 
letters  written  under  the  distance  figures.  All 
elevations  upon  outcropping  rock  should  be 
noted.  The  stations  at  the  beginning  and  end- 
ing of  rock  outcrops  should  be  given,  and  at 
places  where  the  rock  is  near  the  surface,  an 
estimate  should  be  made  of  the  depth  of  over- 
lying earth.  Care  should  be  exercised  in  tak- 
ing cross  sections  where  there  are  marked 
changes  at  the  sides  of  the  road,  even  though 
there  be  no  great  changes  of  grade  in  the 
beaten  track. 

Construction. 

Superinsion. — After  work  on  the  road  has 
commenced,  the  Resident  Engineer  must  keep 
in  touch  with  the  inspector  and  contractor, 
provide  the  necessary  stakes,  and  be  ready 
at  all  times  to  interpret  the  specifications  or 
furnish  advice  or  instructions  for  doing  work. 
He  should  see  that  the  contractor  provides 
himself  with  a  templet  crown  board  having 
the  proper  crown  and  width,  and  should  pro- 
vide him  with  necessary  dimensions  for  the 
same. 

Slope  Stakes. — Before  the  contractor  be- 
gins work  on  the  road  the  Resident  Engineer 
shall  set  slope  stakes  on  each  side  of  the  road, 
having  marked  on  the  inside,  facing  the  center 
line,  the  amount  of  cut  or  fill,  and  on  the  op- 
posite side  the  station   number. 

The  points  at  which  the  finished  slope  line 
intersects  the  existing  surface  may  be  ob- 
tained from  the  station  cross  sections  on  the 
map,  and  the  distance  of  these  points  from 
the  center  line  ascertained  by  scaling. 

Grade  Points. — .^t  the  points  where  the  sur- 
face  nf   tlu"   ground   coincides   with    tlie   eleva- 


The  subgrade  at  the  center  line  will  be  the 
thickness  of  the  surfacing  material  below  the 
string.  At  the  outer  edge  of  the  roadway  the 
subgrade  will  be  the  thickness  of  the  surfac- 
ing material  plus  the  crown  of  the  roadway 
below  tlie  string.  The  elevation  at  a  point 
midway  between  stations  may  be  obtained  by 
stretching  the  string  from  the  top  of  one 
grade  stake  to  the  top  of  the  stake  on  the  op- 
posite side  of  the  road  at  the  next  station. 

The  accompanying  sketches  illustrate  the 
use  of  this  system  of  staking  out  a  16-ft. 
macadam  road. 

Fig.  2  shows  the  complete  subgrade. 

Fig.  3  shows  the  completed  road. 

On  this  type  of  road  the  subgrade  has  a  ■ 
crown  of  0  ins.  from  the  outer  edge  of  the 
berme,  and  the  completed  macadam  surface 
also  has  a  6-in.  crown.  The  depth  of  the 
stone  at  the  center  is  8  ins.,  and  at  the  sides 
6  ins.  The  bottom  of  the  ditch  is  32  ins.  be- 
low the  crown  of  the  road,  or  18  ins.  below 
the  edge  of  the  roadbed. 

Curb  Stakes. — On  a  brick  road  the  stakes 
for  curbing  should  be  placed  2  ft.  outside  of 
the  line  of  the  curb,  should  be  driven  down 
to  grade  and  carefully  centered. 

OFFICE  WORK. 

The  Plans. 

The  plan,  including  map,  profile  anil  cross 
sections,  shall  be  platted  on  one  continuous 
sheet  of  standard  cross  section  tracing  cloth 
of  10  X  10  spacing.  The  work  shall  be  platted 
on  the  rough  side  of  the  cloth,  so  that  any 
erasures  which  become  necessary  will  not  dis- 
turb the  cross  section  ruling.  The  work  of 
platting  should  be  done  directly  upon  the  trac- 
ing cloth,  thus  saving  the  labor  of  tracing  and 
avoiding  any  difficulty  in  getting  the  divisions 
on  the  tracing  cloth  to  match  with  the  corre- 
sponding divisions  on  cross  section  paper. 
Existing  surfaces  should  be  shown  in  black, 
and  proposed  surfaces  and  the  center  line  of 
the  road  shown  in  red,  preferably  red  water 
color,  as  this  prints  much  better  than  red  ink. 
.\\\  work  on  the  plans  shall  be  platted  from 
left  to  right. 

The  title  should  be  placed  near  the  begin- 
ning of  the  map,  i.  e.,  near  station  1,  and 
should  be  of  the  following  form : 

County   State  Highway   

Petition    No 

Road. 

Xo  pencil  harder  than  2H  Kohinoor  should 
be  used  on  the  tracing  cloth.  When  the  plans 
are  completed  the  pencil  marks  ma'-  be  re- 
moved with  a  cloth  saturated  with  benzine. 

^fa|>. — The  map  should  be  platted  to  a  scale 
of   1   in.   equaling   100   ft.     It   should   show : 

The  center  line  of  the  road,  including 
angles,  curves  and  curve  data — the  bearing  of 
each  tangent  being  marked  on  the  center  line; 
property  lines,  boundary  lines,  fences,  cross- 
roads, driveways,  plan  of  approaches,  streams, 
ditches,  bridges,  culverts,  buildings  within  one 
hundred  feet  of  the  road,  telephone  or  tele- 
graph lines,  railroads,  traction  lines,  pipe 
lines  located  within  the  lines  of  the  road, 
names  of  property  owners  and  the  foot  front- 
ta.ge  of  each  ;  all  trees  that  are  within  the  lines 
of  the  work,  and  the  pluses  to  all  property 
lines  and  intersecting  roads.  .\  north  point 
should  be  placed  at  at  least  one  point  on  the 
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Fig.  2 — Sketch   Showing    Method   of  Placing    Grade   Stakes  for  'Road   in   a  Cut. 


tion    of    the    subgrade,    stakes    should    be    set 
and  marked  0.0. 

Grade  Stakes. — ."X-fter  the  work  of  grading 
has  progressed  sufficiently  far,  or,  if  the  work 
be  light,  before  grading  has  commenced,  grade 
stakes  should  be  set  at  a  uniform  distance 
from  the  center  line  on  both  sides  of  the  road 
at  each  station,  the  top  of  the  stakes  being  at 
the  elevation  of  the  finished  grade  at  these 
point.  By  means  of  these  stakes  the  inspector 
or  contractor  may  check  his  work  at  any 
time,  by  stretching  a  string  across  the  road 
so  that   it   rests   on   the   tops  of   these   stakes. 


map.  If  the  road  is  more  than  one  mile  in 
len.gth,  a  north  point  should  be  placed  near 
each  end  of  the  map. 

Profile. — The  profile  should  .give  the  con- 
tour of  the  center  line  as  located  by  the  Resi- 
dent Engineer,  the  proposed  grade  line,  all 
bridges  and  culverts,  the  elevation  of  the 
foundation  of  all  buildings  within  100  ft.  of 
the  road,  and  the  elevation  and  location  of  all 
bench  marks.  The  ground  line  on  both  sta- 
tion cross  sections  and  profile  should  be  inked 
in  lie  fore  the  finished  grade  line  is  drawn. 

Grade   Line. — .A.fter   a    trial   grade    line   has 
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TABLE  I.-CUBIC  YARDS  FOR  SUM   OF   END   AREAS.  sh„ul,l      he      shown      on     l!„-     prolik-     at    cross 

Length  of  Prism  100  Ft.  sections 

„                                       "           H           "•:           H            "•-           ni;           ?•?  H  ?•-           ?■-           rertical  Curves.— Veruc-A  curves  should  be 

*> ...               0.-               U.4               U.b                0.  I               U.U               1.1  1.6  1.0               l.i          .        ,                1          J      ^      11          •    ^          1             .1                J 

J 1.9           2.0           2.2           2.4            2.6           2.S           3.0  3.1  3.3           3.6       freely  employed  at  :ill  ponits  where  the  grade 

3.7           3.9           4.1           4.3            4.4           4.6           4.S  5.0  5.3           .^.l       changes  0.5  per  cent  or  more.     A  simple  form 

~"  as  a 


A  li  li  S.l  ti  sJ  1:1  I;?  'd  li      °f  ^-"ti"'  """X'T  '^  here  given   (Fig.  4) 


:..''!.'.'!...'.!..'..'.'.'  9.3  9^4  9.6  9.S  10.0  10.2  10.4  10.6  10.7         10^9  suggestion.      Other   modifications    of   the    ver- 

'■• ll-l  11-3  11-5  11.7  11.9  12.0  12.2  12.4  12.5         12.8  tical  curve  may  be  used  if  desired, 

s; ;:;;;; ;;;;;::;:;  HI  III  Hi  lit  ]U  l'::  M:^  Iti  ]li     ui  cn.ss  .s\xtio„s.-rhe  cross  sections  should 

'•• 16.7  16.9  17.0  17.2  17.4  17.6  17. s  18.0  18.1          18.3  show  tlie  present  ground  line  and  the  proposed 

]?:::::::::;:;;::;:  l^X  ^i  ^^  Hi  ^1  ^  ^1  ^  Hi     m  ?-tion  at  each  s™,  at  aii  marked  changes 

- 22.2  22.4  22.6  22.8  23.0  23.1  23.3  23  5  23.7  23.9  '"  grade.      The  plattmg  of  the  ground  Ime  for 

1': 24.1  24.3  24.4  24.6  24.8  25.0  25.2  25^4  25!6          25!7  cross   sections   has   been   taken   up   in   tJie   pre- 

' 25.9  26.3  26.3  26.5  26.7  26.8  27.0  27.2  27.4  27.6  ceding   oaraeraoh   under   levels 

27.S  28.0  28.1  28.3  28.5  28.7  28.9  29.1  29.3  29.4  "''ingParagrapn    under    levels. 

29.6  29.S  30.0  30.2  30.4  30.6  30.7  30.9  31.1  31.3  Platting     the     l-inishcd     Surface.— \n    plat- 

17 31.5  31.7  31.9  32.0  32.2  32.4  32.6  32.8  33.0  33,1  ting  the  finished   surface   of  the   road   for   sta- 

19:::::::::::;;;:::  111  i:f  10  *  li:?  Hi  fd  fd  fd  fd  fd  Hon  cross  sectio,is  a  tenipiet  forn,  made  frcr, 

20 37.0  37.2  37.4  37.6  37. S  38.1)  38  1  38.3  38.5  38  7  a    celluloid    collar    will    be    found    convenient, 

21 38.9  39.1  39.3  39.4  39.6  39,,S  40.0  40.2  40,4  40.6  The   cross   section   of  the   road   can   be  platted 

22 40.7  40.9  41.1  41.3  41.5  41.7  41.9  42,0  42.2  42,4  ,,„    Hip    rplliiloiri    to    the    scalp    of    10    ft     to    the 

23 42.6  42.S  43,0  43.1  43.3  43,5  43.7  43.9  44.1  44.3  >.'" /"'^    '^f ":"°'"  ,\°, 'Pf    ^'^.^'^   °l    V    "■    ^°   ', 

24 44,4  44,6  44  8  45.0  45  2  45  4  45  6  45  7  45  9  46  1  inch,   and   the   celluloid    trimmed   down   to  the 

25 46.3  46.5  46.7  46.9  47.0  47.2  47.4  47.6  47;s  4s;o  line   with   a   sharp  knife. 

26 48.1  48.3  48.5  48.7  48.9  49,1  49.3  49.4  49.6  49. S  T„    niattincr    thp    stqtion    cross    sections     rare 

27 .50.0  50.2  50.4  50.6  50,7  50.9  51.1  51.3  51.5  51.7  I"    plattmg   the    Station    cross    sections     care 

28 51.9  52.0  52.2  52.4  52.6  52. ,S  .53,0  53.1  53.3  53..-,  sliould  be   exercised   in   making  an  exact  clos- 

29 53.7  53.9  54,1  54.3  54.4  54.6  54.8  55.0  55.2  55.4  urc   between   the    proposed   slope   line   and    the 

30 55.6  55.7  55.9  56.1  56.3  56.5  56,7  56,9  57,0  57.2  ..vistincr   surfqrp 

31 57.4  57.6  57.8  58.0  58.1  ,58.3  58.5  58.7  58.9  59.1  '-'^"Stmg   suriacc. 

32 59.3  59.4  59.6  59.8  60.0  60.2  60.4  60.6  60.7  60.9  Estimates. 

33 61.1  61.3  61,5  61.7  61.9  62.0  62,2  62,4  62,6  62.S  ^       .          ,      ^        ,    ,    ,■             t       c        •          .1 

34 63.0  63,1  63,3  63.5  63.7  63,9  64.1  64.3  64  4  64  6  Earthwork    Lompulalions. — In    h.guring    the 

3J 64.8  65.0  65.2  65.4  65,6  65,7  65,9  66.1  66.3  66.5  earthwork    the    average    end    area    formula    or 

36 66.1  66.9  67,0  67.2  67.4  67,6  67.8  68.0  68,1  68.3  ,,,„,     „f     p„A     -irpas     shall     hp     usprl         \     fable 

37 68.5  68.7  68.9  69.1  69.3  69.4  69,6  69.8  70.0  70,'>  ^"1",  ,°*   ,^"4    areas    snail    be    used.       A    tame 

38 70.4  70,6  70,7  70.9  71.1  713  715  717  719  72  0  (Table  I)   given  at  the  end  of  the  instructions 

39 72,2  72,4  72.6  72.8  73.0  73.1  73.3  73.5  73,7  7.3.9  will    1>o    found   useful    in    this   work.      In   com- 

j" ''•■I  '■•."  74,4  74.6  74. ."^  75.0  75,2  75.4  75.6  75.7  mitincr     the     pnrl     arpas      1     nlanimptpr     will     he 

41 75,9  76,1  76,3  76.5  76.7  76.9  77  0  77  2  77  4  77  6  P""".C    tue    end    areas,    a    pianimeter    win    DC 

42 77.8  78.0  78,1  78.3  78.5  7S,7  78,9  79  1  79'3  79'4  found    of    great    assistance,    both    in    lessening 

■13 79.6  79.8  80,0  80.2  80.4  SO.fi  80.7  80.9  8i:i  si:3  tlic   labor   and   increasing  the   accuracy   of   the 

■II 81.5  81.7  81.9  82.0  82.2  82,4  82,6  82.8  83.0  83.1  „.„,l. 

4o 83.3  83.5  83.7  83.9  84.1  S4.3  84,4  84,6  84,8  85.0  ^^cirk. 

46 85.2  85.4  85.6  85.7  85.9  ,86.1  ,86,3  86.5  86,7  86.9  Method     of     Tahithrtlii^.—The     method     of 

ts: :;::::: :::::::::  1^:^  Id  li:l  ll:t  ^^  t^  Hi  ^^  ^l  Hi  .abub.ting  ,ho  earthwork  notes  should  be  as 

49 90.7  90.9  91.1  91,3  91.5  91,7  91.9  92,11  92"  O'M  follows: 

50 92,6  92,8  93.0  93.1  93.3  93,5  93.7  93  9  94  1  94'3  CUTS. 

51 94.4  94.6  94.8  95.0  95.2  95.4  95.6  95.7  95.9  96,1  - 

52 96.3  96.5  96.7  96.9  97.0  97.2  97.4  97.6  97  8  9S  0  I                          I                           I 

53 98.1  98.3  98,5  98,7  98,9  99,1  99,3  99  4  99  6  90  8  Statinn.    1  End    Area, I     Cu.  Yds,   '          Total, 

54 100.0  100.2  100,4  100,6  100.7  100,9  101,1  101.3  1015  l()i,7  1                    __' ! 

55 101.9  102.0  102.2  102.4  102.6  102,8  103  n  103  1  103  3  103 '^ 


103.7  103.9  104.1  104.3  104,4  104,6  104.1  10.",. n  105.2  105, ■>  FILLS 

105.6  105.7  105.9  106.1  106.3  106.5  lOfi.7  106,9  107,0         107.2 


107,4  107.6  107.8  108.0  108.1  108,3  lOS,,",  li),s.7  108.9  109. T ^i  I           "    '  ''     | 

■;•? 103-3  109.4  109.6  109.8  110.0  110.2  110.4  110,6  110.7  110.9  End    Area.      Cu     Yds.   I        Total.      i           +15% 

«0 111.1  111.3  111.5  111.7  111.9  112.0  112.2  112.4  112.6  11"  S  I 

«1 113.0  113.1  113.3  113.5  113.7  113.9  114.1  114.::  114.4  114.6 ' — 

«2 114-8  115.0  115.2  115.4  115.6  115,7  115,9  116,1  1163  116,5  ^,                ,                        .        ,i,                -if      ,„o..l 

63 116,7  116,9  117,0  117,2  117.4  117  6  117  8  118  ii  1181  118  3  The  tot:il  amount  should  be  earned  forward 

64 118.5  118.7  118,9  119,1  119,3  119,4  119,6  119,8  120,11  120.2  each    station 

65 1204  120.6  120.7  120.9  121.1  121.3  121.5  ri7  1219  1""  ii  '-aeii    siauun.          ,            ,  ^.           ,                ,     , 

66 122.2  122,4  122,6  122. s  123,0  123,1  123  3  123."  123  7  l'"!  9  Ri'ck    Exeavation. — 11    rock    or    shale    exca- 

C7 124,1  124.3  124.1  124.6  124.8  125,0  125:2  125:4  125:6  12:5:7  vation   is   encountered,   the   proportion    in   each 

'%>::■.:■.■.::::-:::  m  W;i  111?  ii;!;  m  l?l?  m:S  li^i  'm.  l^^l  loo-ft,  prism. should  be  esuma.ed  and  the 

70 129,6  129,8  130,0  130,2  130  4  1306  130  7  130  9  nil  1313  :imount  noted  in  the  nelu  book, 

71 i:n,5  131,7  131,9  132.0  132,2  132,4  132.6  132:8  l33:o  I33;i  Slot'es—:\\\  cross  Sections  should  be  calcu- 

73;;::::;::;;:;:::;  Wi  Ji;i  mi  li;?  il^  \^:i  "^i  "^l  ]|^?  }t^  lated  both   as  .^o   excavation   and   filh     Except 

74 137.0  137,2  137.4  137.6  137,8  138  0  138  1  138  3  138^5  138'7  "1   i""ck  or  shale  grading  a  slope  of   one  and 

75 138.9  139,1  139,3  139.4  139.6  139.8  140,0  140,2  140,4  140,6  one-half  to  one  sliould  be  uscd  in  cuts,  and  a 

tj. 140,7  140.9  141.1  141,3  141.5  141.7  141.9  142.li  142,2  142,1  dnnp  of  two  to  one  on   fills 

77 142,6  142,8  143.0  143.1  143.3  143,5  143,7  M3.9  144.1  144,3  slope  of  tu  O  to  one  on  nils.       ^            ,       ,  ,    , 

78 144.4  144,6  144,8  145,0  145  2  145  4  145  6  1157  145  9  146  1  BolaneiiKi   Cuts   and   Fills.— L^re   should   be 

79 146.3  146,5  146,7  146.9  147.0  147,2  147,4  147,6  147. s  148, 11  exercised  in  balancing  cuts  and  fills  SO  that  all 

n:::::::::::::::::  ]t^i  lUi  ]^^  ]l^  ]i^^  ]t:;;i  1^^:?  m  ]m  ]n^  minecessary  excess  of  either  wni  be  avc^ded 

82 151.9  152.(1  152.2  152.4  152.6  152. s  153.11  ir,3.i  153:',  153,-,  Ordinarily,    cuts    should     exceed     tills    by    10 

53 153.7  153.9  154,0  154,3  154,4  154,6  154.8  155.0  1552  165:4  per  cent,  and  quantities  of  macadam  or  other 

85:::;::;:;:::::::;  m^  ]Mi  1^8  1^1^  It?  ]m  im  !^S?  It?  ]^^  surfacing  material  should.be  considered  as  de- 

86 159.3  159.4  159.6  159.8  160,0  160, •>  ifioi  1606  1607  i6o'n  creasing   fills   and   increasing  quantities  m   cx- 

S7 161,1  161,3  161,5  161.7  161.9  162.0  162,2  162.4  162.6  162,8  cavation       Results    of    calculations    of    cross 

SJ 163,0  163,1  163.3  163.:,  163,7  113. 'l  164,1  164.3  164.4  164.6  .prtinns     -irp     to     lie     tabulated     OU     eveil     Rasies 

89 164. S  165,0  165.2  165.4  165.6  |i;-,7  165.9  1661  166  3  166  5  SCCtlOllS     aie     tO     IK     tainiiaitci     on      .\eu     pages 

90 1(16.7  166.9  167.0  167"  167  1  1676  1678  i6«;'o  1681  168'-'  of  level  books.  With  Opposite  or  odd  pages  left 

91 168.5  168.7  168.9  169.1  169.3  169.4  169.6  169.8  170.0  17fl:'l'  blank 

32 170.4  170,6  170,7  170,9  171,1  171,3  171.5  171.7  171:9  172.0  ,      ',       „„                             .,  ,      ,.       „,„-..,„ifilu 

93 172.2  172.4  172.6  172  8  173  0  173  1  173  3  173  5  173  7  173 'i  //i(i(/.—  Whenever   possible   the   cuts  and    nils 

94 174.1  174.3  174.4  174:6  I74;s  lT5:o  175:2  175:4  W^ix  W^.i  should   be   made   to   balance— with     .(ic   lo   ner 

'ii: :;;::::: :::;;::;  l^n  \m  ]m  1?^:^  \^i  i^S?  m-ll  IfS?  \ii^t  jii-J  -nt  excess  fo,-  shri.kage-so  as  .o  av.,id  a 

97 179.6  179,8  180,0  180.2  180  4  1  .SO  6  180  7  iso'i  1811  isi't  ''aul  of  more  than  oOO  ft.      I  he  direction   ex- 

9J 181,5  181.7  181.9  182.0  182,2  182,1  182,6  1S2.S  183,0  183,1  cavation  is  to  bc  liauled  should  be  indicated  Oil 

oS:::::::::::::::::  3^1!:;;  lE'^  dMi  ]m  llki  ]^d  \ld  im  i^H?  l^^:;  .be  profile  by  anws:  , he  poim  of  division 


being  indicated  bv  a  vertical  line  marked  "Di- 


lOll 185,2          185,4      ■    185,6          185.7  185.9          U:6.1           1S6.3          186:5           186:7          186:9 

200 ^70  (                            "000                           370"  7 

SOO .'.■  r,-,r,.r,                      3000                       555:5  6  ^'ision   of   Haul"  on   one   side  and   the  station 

i"" 740,7                       1000                      7407:4  nuiiiber  or  nlus   on   the  other. 

dOII J^l.r,  r,                                    5000                                    9"5n  3                                                                                                                            i       -i 

fiO'i l'lTi:i                       6000                     llTii:i           .■ipf<roac/n's. — .\pproaches    sh:dl    be    built    at 

7"" ■ 1296,3                        7000                      12963:3  fhe  ends  of  the  imnroveineiit.  and  at   intersec- 

lo::::::;:;;;::::;;:;;;::;;:::;::;;:;:-:;;;;; ]^-^             S            ]j;^^  tions  of  aii  ,nibiu:  mads.    The  highway  ap- 

10,11 lS5i:9                     10000                     l«--!is:5  preaches  shall  extend  'iO  ft,  from  the  edge  of 

the  ro;idhed,  and   shall  be   Id   ft.   wide  on  top 

at  the  outer  cud  and  shall  gradually  widen  to 

been   put   on   in    pencil,   the   finished   grade   on  I.erel  Crade.i.—A-^     a     general     rule,     level  -'   "    ''t  Ihe  edge  of  the  roadbed.     These  ap- 

station    cross    sections   should   also    be    drawn  ,,,■■,,], .^   nr,.  i,,  hn  -.vnidpd    -.i..   .,   dj^i.f  ,..,1.  „f  nroaclus  sb.ill  be  covered  with  loose  stone  of 

111    pencil,    and    the    carthworth    computed.      If  r  n    •    „            1    ,,         1     •                   1                       1^  the   s;'.nic   dimensiiins  a>   that   specihed   for  the 

the  cuts   and   fills   do   not   balance  properly,   a  f    "'']"''''   ^f^''   ''^'i  "'•"-■'■■   ^"<\  as   a    resul  ,         ^,.,,,,.^^.    .,^,,,|    ^^..„„.,,„    ^^-J^^       -p,^^ 

new    grade    line    can    be    established    and 'the  "^^'  f."''^'''"''  "'   "'^'  road  is  maintained  in  goo.l  j,,,'^^,   ,,,-   ,,,;,    ,,„„^.   ^,„„^.    j,   ,„   ,,,.,,.^.   „,    -^^ 

earthwork   refi.gured.     The   grade   line   should  condition    at    much    les,s    expense.      Should    a  ,|,^.  „„„|   from  the  wheels  of  vehicles  and  thus 

be  examined   and   approved   by   some   member  I"-'^'^'  grade  seem   unavoidalile.  drainage  in  the  preveiit    iis    being   carried    onto   the   macadam 

of    the    Highway    Department     before     it     is  ditches    should    be   provided   by   making   them  surf:ice.      The   am:iunt   of   stone   required    for 

inked   in.  deeper  at  the  end      In  this  case  the  ditch  grade  these   ;ipproaclies   will   vary   with   llic   condition 
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of  tlie  road  on  wliicli  they  nre  placed,  and  this 
amount  is  left  to  the  discretion  of  the  Resi- 
dent Engineer. 

The  Resident  Engineer  shall  include  in  his 
estimate  the  excavation  and  embankment  nec- 
essary for  these  approaches  and  also  the  nnm- 
ber  of  cnbic  yards  of  loose  stone  that  will  be 
required.  The  number  and  kind  of  approaches 
needed  shall  be  noted  in  the  field  book  and 
also  indicated  in  plan  on  the  map. 

FIELD   BOOK. 

The  Field  Book  should  contain  : 

A  title  and  complete  index  should  bo  placed 

6mae  Sfoi:e 


The  Resident  Engineer  will  be  furnished 
with  pay-roll  blanks,  which  must  be  carefully 
filled  out,  fully  itemized,  giving  date  and  kind 
of  service,  receipted  by  the  various  men  eni- 
plovcd,  and  sent  to  tlic  office  of  the  Highway 
Department  at  the  end  of  each  month.  The 
Board  of  Uniform  Accounting  has  directed 
that  these  bills  must  be  receipted  before  a 
voucher  for  the  amount  due  can  be  made  out. 
The  inspector's  bill  shall  not  be  included  in 
the  Resident  Engineer's  pay-roll,  but  shall  be 
sent  in  separately  by  the  inspector  himself. 


Fig.  3 — Sketch   Showing   IVIethod  of  Placing    Grade  Stakes  for  Road   on   Embankment. 


on  the  first  and  second  pages,  the  same   form 
of  title  being  used  as  tJiat  placed  on  the  map. 

-An  explanation  of  abbreviations  used. 

The  names  of  the  members  of  the  survey- 
ing party  for  each  day's  work,  and  duties  per- 
formed by  each. 

The  date  and  weather  conditions  for  each 
day's  work. 

The  transit  or  alignment  notes,  including 
all  references. 

The  notes  on  topography. 

The  level  notes,  including  bencli   marks. 

The  cross  section  notes. 

The  earthwork  calculations. 

The  total  amount  of  excavation  and  em- 
bankment. 

The  number  of  square  yards  of  brick  or 
macadam. 

The  number  of  lineal  feet  of  curb. 

The  number  of  cubic  yards  of  compact 
stone,  gravel  and  sand. 

The  number  and  location  of  farm  ap 
proaches. 

The  quality  and  nature  of  the  soil  and  the 
stations  at  which  changes  occur  should  be 
fully  noted,  and  especially  the  location  of  un- 
stable subsoil  and  of  clay  or  loam  which  is 
peculiarly  affected  by  water. 

The  location  of  quarries  or  rock  suitable 
for  road  metal,  and  of  gravel  pits  in  the  vicin- 
ity of  the  road  to  be  improved  shall  be  noted. 

The  price  of  stone,  gravel,  brick  and  other 
material  to  be  used  shall  be  given  f.  o.  b.  at 
the  railway  station  nearest  the  site  of  the 
road.  Where  materials  of  different  qualities 
are  obtainable,  such  as  local  stone  and  stone 
from  nearby  quarries,  the  prices  and  merits 
of  each  shoidd  be  given.  The  length  of  haul 
and  approximate  size  of  load  that  could  be 
hauled  from  the  railway  station  or  quarry  to 
the  new  road  should  also  be  given. 

The  Resident  Engineer  should  also  note 
fully  any  unusual  local  conditions  that  would 
affect  the  cost  of  construction  in  any  way. 

The  prices  of  laborers  and  teams  in  the  lo- 
cality of  the  road  shall  be  given. 

The  field  book  or  a  copy  of  same  should 
be  sent  to  the  Highway  Department  along 
with  the  plans,  .\fter  the  plans  have  been  ap- 
proved and  the  contract  let,  blue  prints  will  be 
furnished  the  Resident  Engineer.  County 
Auditor.   Contractor  and   Inspector. 

If  the  work  of  grading  will  necessitate  the 
removal  of  trees,  the  number,  size,  location 
and  kind  of  tree  should  be  fully  noted  in  the 
field  book  and  also  on  the  map. 

The  names  of  the  owners  of  property  abut- 
ting on  the  road,  together  with  the  number 
of  fee  frontage  of  each,  should  be  given  in 
the  field  book.  If  the  improvement  lies  in 
more  than  one  township,  it  will  be  necessary 
to  have  the  frontages  in  each  township. 
_  Where  the  work  of  construction  will  neces- 
sitate the  moving  of  fences,  telegraph  or  tele- 
phone poles,  or  pipe  lines,  the  Resident  Engi- 
neer should  describe  fully  the  sections  to  be 
moved  and  the  distance  they  arc  lo  be  shifted. 
This  information  should  be  placed  in  the  field 
book  and  a  copy  also  sent  to  the  property 
owners  or  corporation  interested. 


COST    OF    ENGINEERING. 

There  has  been  some  criticism  offered  to  the 
effect  that  the  cost  of  engineering  done  ac- 
cording to  these  instructions  is  excessive. 
These  instructions  were  compiled  after  exam- 
ining the  large  number  of  maps,  and  field 
books  on  file  in  this  office,  and  it  has  been 
found  an  almost  universal  rule  that  the  best 
work,  that  which  conformed  most  closely  to 
these  instructions,  always  costs  the  "least 
monev. 


Some  Costs  on  Oiled  Earth  Road  Con- 
struction in  Kansas. 

Oiled  earth  roads  have  been  in  use  in  Cali- 
fornia for  the  past  12  or  lo  years.  In  sev- 
eral other  states  sections  of  this  type  of  road 
have  also  been  constructed.  Different  meth- 
ods_  of  construction  have  been  employed  in 
diflerent  states,  and  as  a  consequence  uniform 
results  have  not  always  been  obtained.  In  a 
recently  issued  pamphlet  on  "Highway  Im- 
provement," prepared  by  Mr.  W.  S.  Gearhart, 
state  highway  engineer  of  Kansas,  and  issued 
by  the  Kansas  State  .Agricultural  College,  it  is 
stated  that  the  following  appears  to  be  the 
<  ue  practical  method  of  construction  of  oiled 
earth  roads,  which  is  giving  fairly  uniform 
results : 

/\  shoulder  furrow  is  plowed  on  each  side 
of  the  center  of  the  roadway,  making  the 
width  to  be  treated  from  10  to  18  ft.,  ami 
tile  loose  earth  graded  outside  of  this  width, 
unless  the  crown  of  the  road  is  too  steep,  in 
which  case  it  should  be  plowed  and  this  ma- 
lerial  thrown  out  to  the  sides.  By  only  plow- 
ing the  shoulders  it  is  easy  to  shape  the  sub- 
grade  with  a  crown  of  about  1  in.  to  the  foot. 
Practicallv  the  same  care  should  be  exercised 
in  preparing  the  subgrade  for  oiled  earth 
road  work  as  for  macadam,  .\fter  shaping, 
the  subgrade  should  be  thoroughly  rolled  in 
order  to  compact  the  earth  as  well  as  take 
the  spring  out  of  the  ground.  The  use  of 
the  solid  shoulder  is  to  prevent  the  oil  from 
spreading  and  to  facilitate  the  tamping  proc- 
ess. 

The  kind  of  soil  to  be  treated  has  much 
to  do  with  the  details  of  the  construction  and 
the  amount  of  oil  required.  Sandy  soils  seem 
to  be  best  adapted  to  the  oil  treatment,  but 
satisfactory  results  are  being  obtained  both 
on    clay   and   heavy  gumbo   soils. 

The  grade  of  oil  to  be  used  is  much  more 
important  than  the  kind  of  soil;  light  oils 
and  those  having  a  paraffin  base  are  little 
better  than  so  much  water.  The  oil  should 
be  one  having  an  asphalt  base  of  at  least  85 
per  cent.  It  should  be  free  from  paraffin 
and  all  lighter  oil.  The  oil  should  be  applied 
to  the  road  at  a  temperature  of  not  less  than 
2."i(i°  p.,  and  an  oil  containing  85  per  cent  of 
asphalt  will  have  to  be  heated  before  it 
can  be  taken  from  the  car.  The  tank  cars 
have  special  steam  coils  for  this  purpose.  It 
is  necessary  to  heat  the  oil  to  a  temperature 
of  about  .S40°  F.  in  the  car  so  as  to  be  de- 
livered on  the  ground  at  a  temperature  of 
250"    p.     This   will    require   a    steam   pressure 


of  about  110  lbs.  per  sq.  in.  The  amount  of 
oil  used  should  be  from  2  to  3  gals,  per  sq. 
yd.  and  should  be  placed  in  two  courses. 

.After  applying  1%  to  1%  gals,  of  oil  on 
the  prepared  subgrade  suflicient  earth  should 
be  graded  on  to  absorb  the  oil.  On  a  2Vi- 
gal.  treatment  to  the  square  yard  about  4  ins. 
of  loose  earth  should  be  graded  in  and  then 
be  thoroughly  soaked  with  water  and  the 
lamping  process  begun.  A  disk  harrow  with 
the  blades  set  at  an  angle  should  be  employed 
to  stir  and  help  mix  the  oil  with  the  earth.  1 
The  harrow  should  precede  the  roller  at  all  | 
times.  -As  soon  as  the  first  course  is  thor- 
oughly mixed  and  rolled,  the  second  course 
of  oil  should  be  placed  and  the  same  process 
followed.  When  the  tamping  roller  rises  to 
the  top  and  the  surface  has  been  thoroughly 
compacted  a  water-tight  wearing  surface  from 
5  to  6  ins.  thick  will  have  been  made.  The 
rolling  should  be  from  the  sides  to  the  center, 
the  same  as  in  macadam  construction,  in  order 
to  maintain  the  crown. 

Should  any  surplus  oil  come  to  the  sur- 
face after  the  travel  has  been  allowed  on  the 
road  a  small  amount  of  loose  earth  should  be 
graded  in  in  order  to  absorb  it,  and  the  sur- 
face of  the  road  may  be  made  more  durable 
by  the  application  of  one  inch  of  sand  or 
gravel. 

The  greater  part  of  the  work  of  preparing 
the  road  for  treatment  can  be  done  with  a 
traction  engine  and  a  road  machine.  The 
earth  can  be  drawn  back  either  by  a  road  ma- 
chine or  a  road  leveler ;  the  latter  being  much 
more  rapid  and  leaving  the  road  in  almost 
a  perfect  cross-section.  The  oil  should  be 
hauled  in  a  distributing  wagon  built  for  that 
purpose,  which  holds  about  000  to  800  gals, 
and  will  require  two  teams.  One  to  two 
teams  will  be  necessary  on  the  disk  harrow 
and  two  teams  on  the  tamping  roller.  The 
work  of  grading  the  earth  on  the  oil  should 
follow  closely  the  placing  of  the  oil  to  prevent 
it  cooling  and  to  assist  in  the  mi.xing.  There 
is  very  little  danger  of  using  too  much  water. 
The  wetter  the  materials  are  the  more  thor- 
oughly the  oil  and  earth  can  be  mixed. 

During  1910  a  section  of  oiled  earth  road 
about  1%  miles  long  and-  IC  ft.  wide  was 
constructed  on  West  lOtli  St.  in  Shawnee 
county,  Kan.,  the  method  of  construction  em- 
ployed being  about  as  described  above.  The 
Standard  Oil  Co.,  Kansas  City,  Kan.,  fur- 
nished the  oil  f.  o.  b.  cars  at  Topeka,  Kan., 
for  one  mile  of  the  road.  The  county  paid 
for  the  grading  and  the  rolling  and  jjlacing 
of  the  oil  and  also  bought  enough  oil  for 
the  additional  half  mile  of  road.  The  soil 
was  clay  and  heavy  black  loam.  The  work 
was  done  during  the  latter  part  of  June  and 
the  first  of  July  in  1910,  under  the  direction 
of  Mr.  Gearhart. 

The  average  cost  for  the  1%  miles  of  road, 
with  an  average  oil  and  w-ater  haul  of  IVa 
nnles,  was  as  follows,  figuring  the  oil  at  what 


.---v... 


fng-Hnfg  ' 

Fig.  4 — Single   Form   of  Vertical   Curve. 

Make  a=b:  then  c  a  n  d  c'=i4  a  or  is  (a  -l-b). 
Any  ordinate  as  Y  is  oljtained  by  tlie  proportion 
■-  :  Tangent^  ::y:a.  On  grades  elevations  should 
be  calculated  on  tangents  and  connected  to  con- 
form to  the  curve.  On  alinement  the  curve  can 
be  directly  run  out  with  a  tape. 


it  wculd  have  cost  f.  o.  b.  the  cars  at  Topeka. 
had  it  been  bought : 

Per-sq.  yd. 
Cts. 

2  ,e;.tIs.  oil  per  sq.  yd.,  at  4  cts.  per  gal S.O 

Preparing    roadbed,    not    including    extra 

grading    .5 

Hauling  oil    [5 

1  >istributing  oil    1.5 

Hauling  w.nter .5 

Rolling  and  disking 1.8 

Total   cost    12. S 

.At  this  rate  a  road  10  ft.  w-idc  and  one  mile 
in  Jength  would  cost  complete  $1,201.40. 

Separate  costs  were  kept  on  tlie  last  half  mile 
of  the  road,  where  the  average  haul  was  .about 
two  miles,  aiul  the  detailed  cost  of  this  work 
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ihaltan,   Sec.  No.  1 


No. 
No. 


\i  iiiliatlan.  Sec 
.\:  iihattan.  Sec 
M:iTihatUin  macadam 

'Irive    

Miiiliattan   drive.  . . . 


Very  heavy  black   Disked  iVz  in.. Oct.,  V.mj 

lo.\m     ,      . 

Heavv    loam Disked  2  in Oct..  I'.iO., 

Clav,"  hillside Plowed    6    m 

llacadam    road...    Clean    surface 


0.9 


.    ilaradam   sur- 
faced with  sand 

M  itchinson,  Sec.  No.  1    Very  saiuly  loam. 

J^  iiichinson.  Sec.  Xo.  '-    Vei-y  sandj'  loam. 

Hutchinson.  Sec.  No.  M    Med.    heavy    loam 

Maplehill    Very  heavy  black 

soil   


Garden  City.  Sec.  No.  1 
Garden  City.  Sec.  No.  :: 
Garden  City,  Sec.  No.  3 
Garden  City.  Sec.  No.  4 


Sandy    

Very    sandy 

Extremelv  sandy 
N 


Smooth  the 

sand*    

Flowed  41/2  in. 
Disked   i  in 

Surface  smooth 
Plowed    4    in... 

Graded  slightly 
None  necessary 
None  necessary 


Oct..  mo."     l.ii 


♦Sand  cost  2Vz   cts. 


arly  piire  sand   None    possible, 
per  sfi.  yd.  spread.     tSand. 
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is   as    follows.     It  does  not,   liowcver,  include 
a  cost  of  $100  for  heavy  grading  work: 

Per-sq.  yd. 
Cts. 

2  gr.Is.  oil  per  sq.  yd.  at  4  cts.  per  gal...     S.OOO 

Pumping  oil  out  of  the  car 3.11 

Hauling  oil    l-'O" 


Co\erin: 

Hauling 

Disking 

Rolling 

Foreman 


the  oil  with  earth, 
uter 


.S27 
.900 
.473 
1.41s 
.473 


Total    cost    13.722 

This  gives  an  average  cost  lor  a  ro.id  llj  ft. 
wide  oi  $1:290  per  mile.  The  cost  of  grad- 
ing, hauling  and  mi.xing  and  linishing  the 
road  complete,  not  inclnding_tbe  cost  of  the 
oil.  should  not  exceed  •">  to  .  cts.  per  square 
yard.  The  cost,  however,  in  all  cases  is  gov- 
erned by  the  price  of  oil,  teams,  distance 
hauled,  price  of  labor,  etc. 

Late  in  the  fall  the  cast  half  mile  of  the 
road  was  in  good  condition  with  the  excep- 
tion  of   two   short   stretches.     .At    these   spots 


the  crown  of  the  road  was  so  steep  the  center 
of  the  road  had  to  be  plowed  to  establish 
the  subgrade,  and  tlie  soil  broke  up  in  hard 
lumps  and  nnich  difficulty  was  experienced 
in  breaking  them  up  and  getting  them^  suffi- 
ciently wet  to  thoroughly  mix  the  oil  and 
earth."  In  spite  of  the  fact  that  tlie  work  was 
well  done  these  spots  are  dusty. 

Practically  all  of  the  next  half  mile  was 
a  heavy  black  loam  and  had  to  be  plowed, 
and  about  tlie  same  troulde  was  experienced 
as  mentioned  above.  This  section,  late  in 
the  fall,  was  very  dusty.  In  the  next  half 
mile  the  soil  was  not  so  heavy  and  it  pulver- 
ized much  better.  It  was  in  better  condition 
than  the  middle  section  but  dusty  in  spots. 

Mr.  Gearhart  states  that  these  defects  are 
evidently  the  result  of  improper  mixmg, 
caused  bv  the  lack  of  water  to  moisten  and 
puddle  tlie  hard  lumps  of  earth,  or  an  excess 
of  earth  inav  have  been  used  with  the  oil. 
Either  one  or  bnth  of  these  causes  would  have 
given   about    the    same    results.      This    trouble 


can  be  easily  overcome  by  sprinkling  the  dusty 
spots  with  a  light  coat  of  od. 

.\  %  mile  section  of  oiled  earth  road  run- 
ning nut  from  Independence,  Kan.,  to  the 
Countr.N  Club,  has  been  subjected  to  hea\v 
automobile  traffic  and  after  about  one  year's 
use  showed  very  little  sign  of  deterioration. 
The  soil  'is  a  sandv  loam. 

In  100.5  and  lOOC  several  sections  of  oiled 
earth  road  were  constructed  under  the  super- 
vision of  Prof.  Albert  Dickens,  of  the  Kansas 
.Agricultural  Experiment  Station.  Data  on 
these  roads  are  given  in  Table  I.  It  is  stated 
that  these  roads  proved  verv  satisfactory 
while  they  were  kept  in  repair.  Tlie  sand 
roads  have  received  little  or  no  attention  and 
the  Maplehill  and  Manhattan  roads  were  short 
anil  the  mud  was  carried  upon  them  from 
both  ends  and  the  sides  until  they  were  cov- 
ered several  inches  deep.  It  was  the  custom 
to  drag  the  mud  off  the  ]Manhattan' road  oc- 
casionally, but  about  a  year  ago  the  grade 
of  the  street  was  changed  and  the  oiled  sur- 
face graded  off. 
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WATER-WORKS      AND      SEWERS     SECTION 


Methods   and   Cost   of   Constructing   a 

Submerged  Sewer  Outfall  Into 

a  Stream. 

RV    J.    C.    ^CH.NEIIiWlNI).* 

To  the  ordinary  person  the  sight  of  sewage 
flowing  from  the  outfall  ol  a  sewer  into  a 
stream  is  not  only  unpleasant,  Init  is  often  the 
cause  of  astonishment  that  no  method  is  in 
vogue  to  remedy  it.  This  is  especially  true 
when  the  flow  line  of  the  sewer  is  some  dis- 
tance above  the  surface  of  the  water.  _  What 
is  considered  to  be  an  excellent  plan  for  the 
prevention  of  this  ann.ivance  has  recently  been 
designed  bv  George  C.  D.  Leuth  Dension,  En- 
gineer of  the  Board  of  i.oc.d  Imnrovements, 
Chicago,  111.,  which  has  adopted  it  for  the  sew- 
ers emptying  into  the  North  Shore  channel 
of  the  Sanitary  Canal. 

Before  entering  into  a  detailed  description 
of  the  plan  and  construction  of  the  outfall 
of  the  Leland  .\venue  systeui.  a  brief  discus- 
sion of  the  conditions  ami  causes  demand- 
ing some  such  arrangeincnl  will  be  given. 
Along  the  North  Sliore  Channel,  cnnt rolled 
bv  the  Sanitary  District  of  t.'hicago,  wluch  dis- 
poses of  the  'sewage  of  Ev;-,nston,  Wilmette 
and  other  suburbs,  are  many  valuable  sub-divi- 
sions of  land,  in  which  are  being  lunlt  many 
substantial  residences  and  apartment  build- 
ings. Owing  to  the  alineuient  of  the  chaniiel, 
niaiiv  of  these  homes  overbiok  the  water  which 
is  also  rapidly  becoming  the  rendezvous  of 
motor  boat  enthusiasts  and  owners  of  other 
small  craft,  who  live  too  far  from  Lake  Michi- 
gan   to    enjoy    their    sport.      To    protect    this 


property  from  the  liability  of  decreased  v.ilues 
from  this  source  and  to  give  a  more  pleas- 
ant outlook  to  adjacent  property  owners,  the 
plan  as  shown  in  the  accompanying  sketch  was 
presented  to  the  Board  oi  Local  Improve- 
ments and  approved  by  theni. 


the  f.ice.  .Ill  ordinary  junction  pipe  i-;  placed 
with  the  connection  on  the  liow  line  of  the 
sewer.  This  in  turn  is  joined  by  means  of 
straight  and  curved  tile  pipes  to  a  cast  iron 
water  pipe  which  extends  Into  the  water  about 
•2  ft.  below  the  surface.    To  deflect  the  sewage 
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•Engineer  Staff  Board  of  Local  Improvement? 
Chicago. 


Briefly  the  design  requires  the  end  of  the 
sewer  to  be  built  as  close  as  possible  to  the 
water  edge  where  a  concrete  bulkhead  is 
placed  and  the  sewer  carried  through  it  to 
the   face.     At  a  sufficient  dislance  back  from 


inte  the  <lr.iin  pipes,  ;i  brick  weir  is  placed 
at  the  joint  (ju  the  down  stream  side  of  the 
junction,  and  of  sufficient  size  to  care  for  a 
(|uantity  equal  to  two  times  the  dry  weather 
flow  plus  10  per  cent. 
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The  construction  ol  the  Lciainl  .\vcnnc  out- 
fall was  carried  on  as  follows;  after  tlie  sew- 
er was  built  to  the  site  of  the  bulkhead,  the 
excavation  for  the  latter  was  completed  and 
tilleil  with  concrete  to  a  depth  of  U  ins.  The 
junction  pipe  was  then  placed  in  its  proper 
position  and  held  by  a  block  and  tackle,  while 
the  connection  with  the  cast  iron  pipe  was 
made.  Concrete  was  then  placed  and  securely 
tamped  around  the  pipes  to  protect  them  from 
disturbance,  after  which  the  work  was  merely 
a  matter  of  constructing  a  cradle  lor  the  sewer 
proper  and  junction  pipe.  Elevations  were 
taken  on  the  latter  to  discover  a  settlement, 
if  any,  but  none  of  material  importance  was 
observed.  The  next  pipe  was  then  set  and  in 
the  joint  was  placed  the  brick  weir  To  lit 
the  last  pipe  flush  with  the  form  the  exact 
measurement  was  taken  and  a  pipe  cut  to  lit. 
The  balance  of  the  work  consisted  only  of  fill- 
in.tr  the   form  with  concrete. 

The  work  was  carried  on  by  direction  of  a 
foreman,  who  did  the  necessary  mason  work, 
and  a  gang  of  six  laborers.  The  concrete  was 
composed  of  1  part  Portland  cement.  2  parts 
torpedo  sand  and  4  parts  crushed  stone.  The 
itemized  cost  was  as  follows  : 

1  foreman  %  day  at  $10 $  6.25 

3  laborers  (excavating),  %  day  at  S3. 75 5.62 

5  laborers  (concreting),  l"  day  at  $3.50....   17.50 
7  cu.  yds.  crushed  stone  at  $1.65 11.55 

4  cu.  yds.  torpedo  sand  at  $1.50 6.00 

11  bbls.   Portland  cement  at  $1.50 16.50 

5  lin.  ft.  cast  iron  pipe  at  $1.00 5.00 

6  lin.   ft.  6-ln.   tile  pipe  at  10  cts 60 

2  lin  ft.  21-in.  Junction  pipe  at  $1.50 'S.OO 

100  lin.  ft.  matched  lumber  at  $35  per  M. ..     3.50 
Miscellaneous  lumber  2.00 

Total   $77.52 

♦Contractor  allowed  this  amount  for'  substitut- 
ing junction  pipe  for  straight  pipe. 

Mr.  H.  E.  Hudson  was  .\ssistant  Engineer 
in  charge  of  construction  and  Mr.  Wni.  F. 
Heal.N    the  contractor. 


ly  responsible  lor  the  introduction  of  more 
new  members  than  any  other  member  of  the 
association  in  its  thirty-one  years  of  exist- 
ence. He  is  a  very  quiet  man  and  gets  re- 
sults without  keeping  himself  in  the  fore- 
ground. 


Alexander   Milne,   President  American 
Water  Works  Association. 

Alexander  Milne,  the  newly  elected  presi- 
dent of  the  American  Water  'Works  Associ- 
ation, was  born  in  Aberdeen,  Scotland,  in 
1860.  With  his  parents  he  removed  to  Can- 
ada in  1875.  Since  that  time  he  has  lived  in 
Ontario. 

Before  leaving  Scotland  Mr.  Milne  had 
progressed  far  enough  in  his  school  work  to 
matriculate.  After  reaching  Canada  .  he 
studied  engineering  in  a  four  year  apprentice 
course,  according  to  the  prevailing  British 
practice.  After  finishing  his  studies  he  served 
for  a  number  of  years  on  railway  construc- 
tion in  the  engineering  organizations  of  sev- 
eral companies.  For  the  pist  twenty-four 
years  he  has  been  in  municipal  engineering, 
"and  for  the  past  ten  years  he  has  occupied 
his  present  position  as  engineer  and  superin- 
tendent of  the  Water  Works  Department  of 
St.   Catherines,   Ontario,  Canada. 

St.  Catherines  is  a  well  known  manufac- 
turing city  of  25,000  inhabitants.  Although 
a  manufacturing  city,  it  is  exceptional  for 
its  natural  and  artificial  beauty,  being  known 
as  the  Garden  City  of  Canada,  and  its  public 
utilities  are  unsurpassed,  particularly  its 
water  works  system.  Mr.  Milne  deserves 
much  credit  for  developing  the  water  works 
system  to  its  present  point  of  high  efficiency, 
and  incidentally  has  been  a  leading  citizen 
and  a  prominent  member  of  the  St.  Cath- 
erines industrial  commission.  While  Mr.  Milne 
has  often  been  asked  to  take  charge  of  large 
water  works  systems  in  this  country,  he  has 
preferred  to  make  his  home  in  St.  Catherines. 
Mr.  Milne  has  held  many  important  offices  in 
the  organization  of  the  American  Water  Works 
Association;  in  1904  he  was  a  member  of  the 
Finance  Committee,  and  has  subsequently 
held  in  turn  each  of  the  five  vice  presi- 
dencies. He  was  elected  president  for  the 
coming  year  at  the  recent  convention  of  the 
association  held  in  Rochester,  N.  Y.  He  is 
also  a  member  of  the  Canada  Society  of 
Civil   Engineers. 

The  election  of  Mr.  Milne  to  the  office  of 
president  was  a  reward  for  the  great  service 
he  has  rendered  the  association.  Not  only 
has  he  done  his  full  share  in  presenting 
papers  and  discussion,  but  he  has  been  direct- 


Annual    Convention    of    the    American 
Water   Works   Association. 

The  31st  animal  convention  of  the  Ameri- 
can Water  Works  Association  was  held  in 
Rochester,  N.  Y.,  from  the  Gth  to  the  10th 
of  June  inclusive.  The  convention  was  well 
attended,  about  250  active  members,  coin- 
posed  of  engineers  and  water  works  officials, 
over  100  associate  members,  composed  of  rep- 
resentatives of  many  of  the  leading  water 
works  manufacturing  concerns,  and  about  150 
tjuests,  many  of  whom  were  wives  of  the 
members,  attended. 

The  first  session  of  the  convention  was 
held  at  ten  o'clock  Tuesday  morning,  June  6. 
President  John  W.  Alvord  of  Chicago  called 
the  meeting  to  order  and  introduced  the  first 
speaker,  Mayor  Edgerton  of  Rochester.  Mr. 
Edgerton  welcomed  the  association  to  Roches- 
ter and  reminded  the  members  that  the  city 
he  represents  takes  great  pride  in  its  public 
water  supply,  both  in  tlie  excellent  quality 
of  water  supplied  by  it  to  the  public,  and  in 
the   up   to   date   equipment    which   pumps   and 


Alexander    Milne. 


controls  the  flow  of  water  through  the  city 
mains. 

President  Alvord  delivered  his  address  at 
the  conclusion  of  the  Mayor's  address  of  wel- 
come. Mr.  Alvord  spoke  for  a  half  hour 
and  reviewed  the  work  of  the  year,  com- 
mented on  the  progress  of  the  association  dur- 
ing the  past  year  and  made  many  valuable 
suggestions  to  the  members  relating  to  the 
future  undertakings,  studies  and  observations 
of  the  association. 

The  report  of  the  secretary-treasurer,  Mr. 
John  M.  Diven,  of  Charleston,  S.  C,  showed 
that  the  association  is  in  a  prosperous  condi- 
tion financially.  Also  substantial  gains  in 
membership  have  been  made  during  the  past 
year. 

During  the  afternoon  session  a  good  deal 
of  time  was  devoted  to  receiving  the  reports 
of  the  various  standing  committees.  The  re- 
port of  the  special  committee  on  National 
Bureau  or  Department  of  Health  was  of  great 
interest  to  all  present.  It  is  very  likely  that 
Congress  will  create  sucli  a  bureau,  and  this, 
special  committee  of  the  association  was  ap- 
pointed at  the  last  annual  meeting  to  urge 
upon  Congress  the  desirability  of  forming  this 
new  department  in  the  national  government. 
The  idea  has  not  been  advocated  before  Con- 
gress by  the  committee  as  yet  and  will  not 
be  during  the  special  session  of  Congress  now 
being   held.      However,   it   is   the   intention    of 


the    committee    to    take    this    matter    up    with 
Congress  in  the  next  regular  session. 

Two  papers  were  read  during  the  afternoon, 
session,  the  first  on  the  subject:  Fire  Line 
Meters,  a  Comparison  of  Efficiency,  by 
George  Houston  of  Kalamazoo,  Mich.,  and 
the  second  on  the  subject :  Pumping  Station 
Management,  by  Thomas  McMillan  of  Mil- 
waukee. 

Mr.  Houston  discussed  the  conflicting  in- 
terests of  water  works  officials  on  one  hand 
and  the  fire  insurance  companies  on  the  other. 
The  former  contend  that  meters  are  desirable- 
and  necessary  to  prevent  excessive  waste  of 
water  and  to  determine  the  amount  of  a  con- 
sumer's water  bill  on  an  accurate  and  logical 
basis.  The  insurance  interests  oppose  plac- 
ing meters  in  pipe  lines  designed  to  afford 
special  fire  protection  to  large  industrial 
plants,  office  buildings,  and  so  forth,  on  the 
grounds  that  meters  obstruct  the  flow  of  water 
and  reduce  the  available  pressure.  The  in- 
surance companies  contend  that  this  consti- 
tutes increase  of  risk  and  therefore  should 
be  compensated  for  in  higher  rates  of  insur- 
ance. 

Attention  was  called  to  the  fact  that  all 
the  insurance  companies  object  to  all  types  of 
meters  now  on  the  market  save  ene,  on  the 
grounds  that  all  others  are  trash  catchers.  Mr. 
Houston  raised  the  question  whether  it  is  bet- 
ter to  have  the  meter  intercept  the  trash,  or 
to  allow  trash  to  pass  the  meter  only  to 
stop  up  the  small  branches  of  the  sprinkler 
system.  He  considered  that  even  though 
trash  clogged  the  meter,  even  to  the  point 
of  stopping  the  rotating  parts,  that  still 
enough  water  would  pass  through  the  meter 
and  sprinkling  system  to  extinguish  a  start- 
ing fire.  A  specific  case  was  cited,  where 
the  system  was  not  metered,  in  which  the 
small  branches  of  the  sprinkler  were  soon 
entirely  plugged  up ;  the  flow  of  water  com- 
pletely cut  off  and  a  loss  of  $90,000  sustained. 

Mr.  McMillan's  paper  on  Pumping  Station 
Management  was  a  detailed  and  comprehen- 
sive review  of  the  operation  of  a  pumping 
station  in  the  Milwaukee  water  works  sys- 
tem. The  paper  followed  the  development 
of  the  plant  from  1872  to  the  present  time, 
gave  the  cost  of  operation  during  the  several 
decades,  the  method  of  handling  and  pur- 
chase of  coal,  the  boilers  and  method  of  opera- 
tion, the  arrangement  of  steam  piping  to  facili- 
tate repairs,  the  method  of  feeding  boilers 
and  increasing  the  temperature  of  feed  water, 
the  system  of  oiling  the  engines  and  its  cost, 
the  auxiliaries  for  handling  and  making  re- 
pairs, and  the  general  method  adopted  in 
appointing  and  arranging  the  work  of  the 
operating  force  at  the  station.  Much  of  the 
detailed  information  given  in  Mr.  McMillan's 
paper,  his  methods  of  operating  and  corre- 
sponding costs,  the  results  of  his  experience 
and  his  conclusions  will  be  given  in  an  early 
issue  of  this  journal. 

The  Bartholomay  Brewing  Company  of 
Rochester  extended  an  invitation  to  the  men 
attending  the  convention  to  be  the  guests 
of  the  company  at  their  brewery  from  five 
to  seven  in  the  evening  of  Tuesday.  The 
invitation  was  quite  generally  accepted. 

.\t  the  Tuesday  evening  session  Messrs. 
Aletcalf,  Kuichling  and  Hawley  presented 
a  very  valuable  paper  on  the  subject:  Some 
Fundamental  Considerations  in  the  Determina- 
tion of  a  Reasonable  Return  for  Public  Hy- 
drant Service.  This  paper  was  published  in 
our   issue  of  June  7,   1911. 

.Also,  at  the  Tuesday  evening  session.  Mr. 
Dabney  H.  Maury,  consulting  engineer,  Peo- 
ria, 111.,  gave  a  lecture  on  the  Panama  Canal. 
Tlie  lecture  was  illustrated  with  lantern  slides 
and  w;is  appreciated  by  all.  especially  by  mem- 
bers and  guests  who  have  not  followed  the 
progress  of  this  construction  as  closely  as  the 
civil  engineering  members  of  the  association 
have   done. 

-At  the  Wednesday  forenoon  session  the 
paper  of  Messrs.  Metcalf.  Kenchling  and 
Hawley  was  discussed,  the  annual  election 
of  officers  was  held  and  the  meeting  place 
of  the  next  annual  convention  w-as  selected. 
Mr.  .Alexander  Milne,  superintendent  of 
water  works,  St.  Catherine.  Ont.,  who  for 
the  past  year  has  been  first  vice  president, 
was  elected  as  the  next  president  of  the  asso- 
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ciation.  Mr.  Diven  was  re-elected  as  secre- 
lary-treasurer. 

Three  cities  made  an  effort  to  land  next 
year's  convention,  Louisville,  Minneapolis  and 
Richmond.  A  very  spirited,  but  entirely  good- 
natured  contest  between  Louisville  and  Rich- 
mond developed.  Both  cities  were  represented 
by  the  presidents  of  their  Chamber  of  Com- 
merces, and  the  many  good  points  of  each 
•city  were  brought  out,  special  emphasis  in  each 
case  being  laid  upon  the  superior  natural  and 
irtificial  facilities  of  tlie  contesting  cities  to 
ia'ovide  for  the  entertainment  of  the  associa- 
■ion.  The  1912  convention  was  awarded  to 
Louisville  on  the  first  ballot. 

.^t  the  Wednesday  afternoon  session,  Dr. 
William  P.  Mason  of  Troy  N.  Y.,  talked  on 
•he  subject  of  Emergency  Intakes,  and  spoke, 
;n  part,  as  follows : 

When  an  improved  water  is  substituted  for  a 
lormer  polluted  supply  it  is  a  common  and  an 
mfortunate  practice  to  allow  the  old  connec- 
■  Mins  to  remain  in  flow  so  that,  in  the  event  of 
ri  "emergency,"  valves  may  be  opened  and 
'.  liter  from  the  abandoned  intake  be  admitted 
;  ■  the  city  mains.  Insurance  rates  depend  upon 
hility  to  secure  water  for  fire  protection,  and 
M.^urance  men  are  not  especially  particular  as 
1  the  quality  of  water  furnished  for  such  a 
;.iirpose.  While  we  recognize  the  force  of  the 
iigument  which  demands  protection  against 
iiif,  we  cannot  remain  totally  deaf  to  the  ques- 
ilon.  "How  much  does  such  protection  cost?" 
iij  inquiry  which  in  some  cases  almost  takes 
the  form,  "Which  would  a  man  prefer,  loss  of 
his  house  by  fire  or  death  from  typlioid  fever?" 

"Fire  protection"  has  been  very  destructive 
of  human  life  at  times  and  we  again  inquire, 
is  it  wise  to  pay  that  kind  of  price  for  it?  Or- 
dinary sewage,  being  largely  water,  will  readily 
put  out  a  fire,  but  it  is  doubtful  if  the  most 
stalwart  advocate  of  an  "emergency"  system 
would  appiTove  of  admitting  sti'aiglit  sewage  to 
the  street  mains,  even  in  the  event  of  great 
<langer  of  conflagration.  The  people  at  large 
would  oppose  such  u.se  of  sewage,  but  with  pol- 
luted water  they  are  willing  to  "take  chances" 
in  times  of  stress,  being  ignorant  of  the  fact 
that  they  are  dealing  with  "certainties,"  not 
"chances,"  when  they  open  their  "emergenc.v" 
gates.  Let  a  few  instances  speak  for  them- 
-.seh'os:      , 

.At  Newark,  N.  J.,  in  Februar\',  iS'MK  because 
■'if  water  shortage,  the  polluted  Passaic  river 
was  drawn  upon  for  the  city's  supply.  .\s  a 
result  there  developed  395  t>'phoid  cases  and  50 
^Itaths.  It  is  true  that  public  notice  was  given 
-of  the  proposed  use  of  Passaic  water,  but  the 
bulk  of  the  people  are  very  careless  about  sani- 
Imy  matters  and  ordiiiai-ily  pay  small  attention 
to  sucli  warnings. 

At  Lowell,  Mass.,  IJiOo.  during  the  progress  of 
-u  large  fire  grossly  polluted  water  was  pumped 
into  the  city  mains  l»j'  reason  of  the  failiu-e  of 
•ceriain  check  valves  to  properly  seat  themselves. 
An  "emergency"  arrangement  then  existed 
whereby  connection  could  be  establislml  be- 
tween private  fire  lines  and  the  city  system. 
'This  "arrangement"  resulted  in  -U  typhoid 
■  cases  and   10  deaths. 

At  Butler,  Pa.,  on  October  Jo.  I'.io;!.  the  (il- 
lered  water  supply  became  tempoiarily  unavail- 
.able  and  polluted  water  was  admitted  to  ihe 
.mains  from  a  former  river  intaKi-.  A  seriinis 
epidemic  of  typhoid  fever  foUowfil,  resulting 
in   1.J70  cases  and  56  deaths. 

At  Ottawa,  Can.,  on  January  4,  l!ni,  "the 
einergency  valve  at  Pier  No.  1  was  opened  for 
:some  five  hours  and  the  pumps  worked  at  a  high 
rate  of  speed  to  pour  water  upon  a  burning 
storehouse."  Two  weeks  later  a  typhoid  epi- 
demic broke  out  with  a  record  of  many  cases 
;and    deaths. 

Still  more  recently  a  western  city  with  which 
the  writer  had  to  do,  developed  a  serious  ty- 
.lihoid  epidemic  which  was  traced,  at  least  in 
;part,  to  leakage  of  polluted  water  around  a 
■closed  gate  of  the  old  emergency  intake.  There 
followed  over  800  cases  of  typhoid  and  a  rather 
high  death  rate. 

Po  these  "emergency  arrangements"  pay?  Is 
it  '^ood  economy  to  put  out  a  fire  at  the  cost  of 
much  suffering  and  many  human  lives?  Is  it 
iiot  wiser  and  cheaper  and  more  humane  to 
•derive  our  emergency  supplies  from  sources  that 
are    not    groatty    iniferior    to    those    that    fmnisb 


the  water  regularly  delivered  to  the  people? 
Even  an  indifferent  water  improved  by  a  suf- 
ficiently long  storage  would  be  distinctly  better 
than  the  "fire  reserve"  now  too  commonly  em- 
ployed. 

Mr.  T.  Chalkley  Hatton  presented  a  very 
interesting  paper  on  Wood  Stove  Pipe,  the 
more  important  parts  of  which  are  printed 
in  another  column  of  this  issue. 

Wednesday  evening  the  members  of  the 
association  were  the  guests  of  the  Water 
Works  Manufacturers'  .\ssociation  at  a  fish 
dinner  at  Manitou  Beach.  On  the  way  to 
llic  Beach  tlie  association  visited  the  pumping 
■station  of  the  Rochester  and  Lake  Ontario 
Water  Company.  After  dinner  the  party  was 
taken  to  Ontario  Beach  Park,  Charlotte.  This 
is  the  amusement  park  of  Rochester. 

The  Wednesday  forenoon  session  of  the 
convention  was  opened  by  a  general  discussion 
on  the  use  of  leadite  in  making  joints  in  cast 
iron  water  pipe.  A  good  many  meinbers  gave 
the  results  of  their  experience  with  this  mate- 
rial. The  degree  of  satisfaction  given  varied 
greatly.  Some  were  enthusiastic  about  lead- 
ite, others  quite  the  opposite.  All  agreed  that 
much  depended  on  the  force  of  men  engaged 
in  using  the  material,  and  that  a  thorough 
knowledge  of  the  material  and  its  properties 
must  be  possessed  by  anyone  hoping  to  use  it 
successfully.  In  such  cases  the  saving  effected 
by  using  leadite  carries  a  strong  recommend 
with  it,  and  gives  rise  to  a  general  willingness 
on  the  part  of  everybody  to  see  the  merits  of 
the  case.  Many  who  are  willing  to  be  shown 
the  value  and  reliability  of  this  inaterial  say 
they  are  not  yet  ready  to  recommend  its  use. 

Mr.  George  G.  Earl  presented  a  very  inter- 
esting paper,  entitled  "Water  Rates."  This 
paper  was  the  outcome  of  Mr.  Earl's  experi- 
ence in  adjusting  the  water  rates  in  his  hoine 
city.  New  Orleans,  in  bringing  its  new  water 
system  into  operation.  First  flat  rates  were 
tried,  with  meters  optional  by  consumer  or 
city,  and  then  with  all  services  metered.  The 
high  rate  of  consumption  on  the  flat  rate 
forced  the  adoption  of  the  all  meter  system. 

With  meter  rates  the  average  small  con- 
sumer paid  less  than  half  as  much  for  water 
as  he  paid  formerly  under  the  flat  rate.  How- 
ever, the  consumption  more  than  warranted 
the  reduction  in  revenue,  which  indicates  that 
the  difference  between  meter  rates  and  flat 
rates  in  animal  payments  by  the  combined 
rate  payers  and  tax  payers,  taking  everything 
into  consideration  and  assuming  a  water  works 
system  fully  used  and  kept  always  10  years 
ahead  of  its  capacity  requirements,  would  be 
at  least  $450,000  per  year  in  New  Orleans. 

The  chief  object  of  the  paper  was  to  out- 
line a  proposed  method  of  determining  water 
rates,  where  all  services  are  metered,  which 
Mr.  Earl  believes  will  always  be  as  nearlv  as 
possible  fair  to  all  rate  payers  and  tax  payers, 
and  which  is  easily  adjustable  to  produce  the 
required  revenue. 

He  believes  that  in  a  water  works,  or  any 
other  public  service  corporation  of  an  at  all 
similar  nature  such  as  gas,  telephone,  electric 
light,  etc.,  it  is  possible  to  arrange :  1st,  a 
service  charge  that  will  justly  differentiate  be- 
tween different  characters  of  service,  and  cover 
certain  costs  which  are  api)licable  only  to  the 
individual  served;  and  2nd,  a  charge  or 
charges  based  upon  the  quantity  of  service  ren- 
dered ;  and  urges  that  any  charge  for  any  item 
that  is  manifestly  very  much  in  excess  of  the 
average  cost  of  furnishing  or  supplying  such 
item  is  an  injustice,  which,  when  patrons  once 
see  straight,  they  will  not  tolerate.         


Taking  a  water  works  system  as  an  ex- 
ample, he  instanced  the  New  Orleans  system 
and  assumed,  as  nearly  as  available,  its  correct 
data:  1st,  as  to  first  cost  and  essential  divi- 
sions thereof;  2nd,  as  to  cost  of  operation 
maintenance  and  depreciation,  including  in- 
terest, with  essential  divisions  thereof;  and, 
3rd,  as  to  water  consumption,  and  essentia! 
divisions  thereof,  each  of  which  a  proper  sys- 
tem of  accounting  can  always  determine.  He 
then,  lirst,  drew  a  distinct  line  between  those 
Items  which  should  be  paid  by  the  tax  payer 
and  those  which  should  be  paid  by  the  rate 
^u^'",'<  '"^'"'■■''"'"g  that  public  institutions 
should  pay  water  rates  just  the  same  as  pri- 
vate consumers  even  though  those  rates  have 
to  be  paid  by  the  tax  paver  and  are  only 
charged  to  the  institution  and  paid  fron-  the 
tax  fund  if  not  actually  collected  directly  from 
the  public  institutions  themselves,  and  that  it 
is  clearly  inequitable  for  the  rate  paver,  for 
instance,  to  pay  for  water  privileges  for  the 
schools  out  of  his  water  rate,  though  he  should 
just  as  clearly  join  other  tax  payers  in  paving 
for  them  out  of  his  tax  rate.  Secondlv,  for  all 
metered  consumers,  which  represent' all  uses 
of  \vater  except  through  fire  hydrants,  he  main- 
tained that  having  established  a  service  charge 
for  each  given  size  and  kind  of  meter  and 
connection,  which  pays  the  average  cost  of 
meter  reading,  collection  and  accounting  of 
water  rates,  inspection  of  connections,  meters 
••uid  premises,  and  interest  charges  upon,  and 
maintenance  and  depreciation  of  those  factors 
which  are  essentially  and  exclusively  for  the 
individual  consumers  (as  connections  and 
meters  clearly  are)— all  plus  a  fair  profit  if  the 
plant  is  privately  owned— that  there  is  no  con- 
ceivable reason,  which  is  practicable  of  appli- 
cation in  ordinary  cases,  why  any  one  con- 
sumer should  get  water  from  the  water  mains 
cheaper  per  unit  of  quantity  than  another,  be 
that  consumer  large  or  small,  private,  corpor- 
ate or  a  public  institution;  and  that  water 
rates,  built  up  in  this  way,  would  be  of  uni- 
versal application  to  almost  every  all-metered 
system ;  that  they  would  permit  of  easv  and 
certain  adjustment  as  conditions  change;  that 
they  would  be  simple,  easy  to  understand, 
court-proof  and  fool-proof.  The  writer  does 
not  contend  that  he  has  worked  out  this  sys- 
tem perfectly  in  the  example  assumed,  but  he 
asks  correct  consideration  of  the  principles  in- 
volved as  suggesting  a  line  along  which  a 
logical  system  can  be  established  which  will 
allow  of  comparison  between  rates  in  different 
cities  through  the  comparison  of  items  enter- 
ing into  their  determination  as  ascertained 
through  a  uniform  division  of  very  simple  ac- 
counts that  would  be  required  and  somewhat 
as  outlined  to  serve  as  a  basis  for  such  deter- 
mination. 

Because  of  the  failure  of  the  ordinary  water 
meter  to  register  at  all  on  amounts  of  water 
very  far  below  its  proper  rating,  and  in  order 
to  simplify  the  system  of  rates  themselves  and 
avoid  the  necessity  of  explaining  the  deriva- 
tion of  the  rates  to  all  consumers,  the  writer 
advocated  a  printed  schedule  somewhat  as 
given  below  (which  is  the  schedule  recom- 
mended for  New  Orleans,  where  the  price  for 
water,  after  the  minimum  allowable  consump- 
tion for  a  single  meter  is  reached,  is  10  cts. 
per  1,000  gals.,  said  rates  being  in  reality  10 
cts.  per  1,000  gals,  for  the  stated  minimum 
quantity  of  water,  plus  the  service  charge,  as 
above  designated,  for  each  given  size  meter 
and  connection).  These  rates  eliminate  the 
term  "service  char,ge,"  which  has  an  irritating 
effect  upon  the  mentality  of  many  consumers 
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who  are  so  used  to  unfair  ami  illogical  charges 
that  they  assume  that  any  charge  whatever, 
under  a  new  name,  is  a  new  form  of  extor- 
tion ;  yet  they  leave  open  for  demonstration, 
to  those  who  question  the  rate,  llie  system  of 
cold  logic,  which  forms  its  real  basis.  This 
method  of  rate  making  also  provides  a  way  to 
fairly  ditfcreiitiate  between  a  mininuini  rate 
and  quantity  and  charge  for  a  compound  or 
detector  meter  used  on  a  lire  service  and  a 
disc,  velocity  or  other  non-compound  meter 
used  on  an  ordinary  service. 

Water  in  excess  of  the  above  stipulated 
quantities  is  charged  at  the  rate  of  10  cents 
per  ],U00  gallons.  Meters  are  read  quarterly 
or  monthly,  as  consumption  and  conditions 
warrant,  and  quantity  of  water  allowed  at 
minimiun  rate  is  pro-rated  proportionately  to 
stated  yearly  quantity. 

If  one  meter  serves  two  or  more  houses  and 
one  responsible  owner  guarantees  and  pays 
the  bill,  the  cost  per  house  or  family  can  go 
to  anything  which  the  consumption  warrants. 
There  are  instances  in  New  Orleans  where 
this  is  done,  and  the  cost  per  family  seems  to 
be  ridiculously  small,  yet  these  payments  just 
as  fully  reimburse  the  sewerage  and  water 
board  for  the  service  rendered  as  do  the  pay- 
ments made  by  the  largest  consumer  for  the 
service  rendered  to  him.  Without  such  a 
schedule  these  small  consumers  would  not  have 
become  consumers  at  all  unless  forced  to  do  so. 
At  the  afternoon  session  Mr.  Geo.  C.  Whip- 
ple of  New  York  City  presented  a  very  care- 
fully prepared  technical  article  on  "Hot  Water 
Troubles."  The  paper  dealt  chiefly  with  tlie 
"rusty"'  or  "red  water  plague."  This  trouble 
is  caused  by  the  corrosion  of  steel  and  iron 
service  pipes,  tanks,  boilers,  etc.  Mr.  Whipple 
handled  the  subject  from  the  chemist's  point 
of  view  and  the  paper  was  of  such  a  com- 
prehensive and  detailed  scope  that  it  is  im- 
possible adequately  to  prepare  an  abstract  of 
it  in  the  space  available  in  a  review  of  the 
convention. 

A  very  helpful  paper  on  the  subject,  "Inter- 
pretation of  Chemical  and  Bacteriological 
Terms  Used  in  Water  Analysis,"  was  presented 
by  Mr.  Daniel  D.  Jackson  of  New  York  City. 
So  many  references  are  made  to  chemical  and 
bacteriological  tests  in  all  articles  relating  to 
water  and  sew-age  purification  in  the  technical 
papers  and  in  the  proceedings  of  the  various 
engineer  societies  that  a  knowledge  of  the  out- 
line of  the  methods  used  in  conducting  these 
tests  is  essential  to  even  a  fair  understanding 
of  the  articles  mentioned.  Mr.  Jackson  out- 
lined these  methods  in  an  admirable  manner 
and  this  journal  will  print  the  te.xt  of  his 
paper  in  an  early  issue.  His  paper  was  illus- 
trated with  lantern  slides  showing  various 
forms  of  algae  and  bacteria. 

Dr.  John  S.  Seal  presented  a  paper  on  "The 
Purification  of  Drinking  Water."  The  paper 
was  a  review  of  the  various  systems  of  puri- 
fication which  have  been  adopted  and  are 
now  in  use,  and  was  presented  from  the  chem- 
ist's and  bacteriologist's  point  of  view. 

The  business  of  the  afternoon  session 
(Thursday)  was  concluded  by  Mr.  Chas.  Car- 
roll Brown's  paper  on  "Methods  of  Keeping 
Records  of  Improvements  to  Establish  Water 
Works  Plants."  Owing  to  the  lateness  of  the 
hour,  Mr.  Brown  could  scarcely  more  than 
outline  his  paper,  but  enough  information  was 
given  to  show  the  exceptional  value  of  the 
paper.  The  central  idea  of  the  paper  was  the 
method  of  keeping  records  of  all  disburse- 
ments, value  of  slock  and  cost  of  construc- 
tion and  repairs.  Since  this  journal  is  espe- 
cially interested  hi  cost  keeping  systems,  a 
very  full  abstract  of  Mr.  Brown's  paper  will 
be  published   soon. 

At  8  o'clock  in  the  evening  all  the  members 
of  the  association  and  their  guests  attended 
an  open  air  band  concert  held  in  the  park 
arena. 

The  convention  took  up  unfinished  business 
at  the  opening  of  the  Friday  morning  session. 
The  matter  of  establishing  a  permanent  head- 
quarters for  the  association  was  taken  up 
;Mid  thoroughly  discussed.  It  was  suggested 
that  such  a  move  on  the  part  of  the  associa- 
tion would  greatly  benefit  the  members.  .Xt 
present  the  secretary  of  the  organization  is  a 
water  works  superintendent  and  his  ordinary 


business  fully  occupies  his  time.  Often  some 
member  who  wishes  to  obtain  information  re- 
lating to  some  paper  or  discussion  in  past 
issues  of  the  proceedings  writes  to  the  secre- 
tary. However,  the  number  and  nature  of 
these  inquiries  are  such  that  a  man  who  has 
to  attend  to  other  business  cannot  spare  the 
time  to  search  the  files  for  the  information 
desired.  It  was  suggested  that  a  clerk  be  em- 
liloyed  for  that  purpose.  A  motion  was  passed 
to  appoint  a  committee  to  take  the  matter  of 
permanent  headquarters  and  allied  questions 
into  consideration  and  report  to  the  next  an- 
imal meeting. 

Mr.  John  C.  Trautwine  presented  a  paper 
and  talk  on  the  subject  of  "Public  Utilities." 
Mr.  Trautwine  is  a  very  enthusiastic  municipal 
ownership  man.  lie  characterizes  the  private 
ownership  of  public  utilities  as  a  relic  of  the 
past. 

Mr.  Alexander  Milne  presented  a  short  pa- 
per and  discussion  on  the  use  of  "Compressed 
.•\ir  in  Water  Works  Construction."  This  pa- 
paper  related  especially  to  caulking  lead  joints 
by  means  of  the  pneumatic  hammer,  and  the 
author  gave  his  experience  with  that  method 
and  contrasted  the  pneumatic  and  hand  labor 
methods. 

.■\  paper  had  been  prepared  by  A.  E.  Walden 
on  the  subject.  "Ultra- Violet  Ray  Steriliza- 
tion," but  as  he  was  unable  to  be  present. 
Secretary  Diven  read  the  paper.  It  was  a 
description  of  the  method  used  to  disinfect 
drinkin.g  water  by  subjecting  it  to  ultra-violet 
rays.  The  efficiency  of  the  method  is  high, 
but  as  yet  the  cost  of  operation  on  a  commer- 
cial scale  is  prohibitive.  Improvements  are 
looked  for  in  the  apparatus  and  developments 
along  that  line  will  be  interesting. 

Several  papers  were  read  by  title  and  will 
he  printed  in  the  proceedings  of  the  asso- 
ciation. 

Shortly  before  noon  on  Friday  Mr.  Alvord. 
the  retiring  president,  made  a  short  address, 
summing  up  the  work  of  the  association  for 
the  past  year  and  the  business  of  the  present 
convention.  He  then  turned  over  the  gavel 
and  the  authoritv  of  his  office  to  Alexander 
Milne. 

President  Milne  made  a  short  address,  ex- 
pressing" his  appreciation  of  the  honor  the 
association  had  conferred  upon  him,  and  after 
a  short  discussion  by  various  questions  sub- 
mitted in  the  question  box  and  a  general  dis- 
cussion of  plans  for  the  coming  year,  the  asso- 
ciation adjourned  to  meet  again  next  year  in 
Louisville. 


Characteristics  of  Wood     Stave     Pipe 

with  Some  Examples  of  Its  Use 

and  Cost  for  Water  Supply.* 

There  are  two  distinct  forms  of  wood  st;ive 
pipe  in  common  use.  One  is  termed  "con- 
tinuous" and  the  other  "machine  made."  Both 
are  built  of  th^  same  character  of  wood,  and 
the  staves  are  of  equal  thickness  for  like  pres- 
sures. Those  built  into  "continuous''  pipe  are 
made  of  uniform  thickness  throughout  their 
lengths,  with  a  bead  on  one  longitudinal  edge 
and  with  a  saw  kerf  at  each  transverse  edge 
into  which  a  metal  plate  is  niserted  to  make  a 
water  tight  joint.  The  head  on  the  longi- 
tudinal edge  serves  to  make  a  water  tight  joint 
by  lieing  squeezed  into  the  face  of  its  neigh- 
boring stave  when  the  iron  hands  surround- 
ing the  pipe  are  cinched  up.  The  staves  are 
made  in  unequal  lengths  to  enable  joints  to  be 
broken  in  constructing  the  pipe.  The  staves 
are  held  together  by  round  iron  or  steel  bands 
of  such  diameters  and  spacin.g  as  will  retain 
the  pressures  required,  each  end  of  the  bands 
passing  through  a  malleable  iron  shoe  aiul 
havin.c,  a  thread  to  which  a  nut  is  fitted.  Thus 
the  --taves  can  be  brought  together  so  close 
that  no  leakage  can  occur  unless  it  oozes 
through  the  .grain  of  the  wood. 

This  form  of  wood  pipe  is  built  in  the 
trench,  and  from  1(1  ins.  to  any  diameter  rc- 
(piired.  but  is  more  commonly  used  for  pipes 
over  24  ins.  in  diameter.  It  has  one  special 
feature  well  worth  notins,  it  the  pipe  leaks 
;u   any   point   in  the  longitudinal  joints,   these 


•From  a  pnper  liy  T.  Chalkley  Hatton,  Annual 
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leaks  can  be  easily  stopped  uv  cinching  up  the 
bands  near  the  leaks  or  if  some  defect  shows 
up  in  the  pipe  line  a  few  years  after  building, 
sections  can  be  easily  removed  and  replaced,  | 
by  substituting  new  staves,  or  new  bands.  ^, 
The  staves  built  into  "machine  made"  wood.|t' 
pipe  have  two  beads  upon  one  longitudinaF" 
edge  and  two  corresponding  grooves  in  the 
other  longitudinal  edge.  The  beads  arc  a  . 
little  larger  than  the  grooves,  thus  insuring  '  ' 
their  being  totally  filled  and  made  water  tight. 
At  one  end  there  is  a  tenon,  cut  4  ins.  long, 
where  the  staves  are  one-half  the  thickness  of 
the  balance  of  the  walls  of  the  pipe.  On  the 
other  end  there  is  a  chamber  cut  4  ins.  deep. 
The  tenon  is  smaller  in  diameter  at  the  end 
than  at  the  shoulder  and  when  driven  into 
the  chamber  makes  a  water  tight  joint,  even 
though  the  two  shoulders  are  not  in  perfect 
contact. 

The  staves  are  cut  radially  to  correspond 
with  the  diameter  of  the  pipe,  and  are  held 
together  by  a  steel  band,  steel  wire  or  copper 
clad  wire.  This  band  or  wire  is  wound  spir- 
ally upon  the  pipe  by  a  machine.  The  high 
tension  produced  by  the  machine  squeezes  the 
beads  into  the  grooves  making  a  longitudinal 
joint  that  cannot  leak  so  long  as  the  elastic 
limit  of  the  band  is  not  overcome. 

Where  steel  is  used  for  banding  the  pipe 
it  is  run  through  a  bath  of  warm  asphalt, 
which  adheres  to  its  surface,  thus  protect- 
ing it  from  any  water  which  might  ooze 
through  the  grains  of  the  wood.  After  the 
pipe  is  wound,  and  the  tenon  and  chamber  cut, 
it  is  rolled  in  a  bath  of  hot  asphalt  which  ad- 
heres to  the  outside  of  the  steel  and  wood 
protecting  them  from  outside  oxidizing  agents. 
It  is  then  rolled  in  a  bed  of  sawdust.  This 
saw  dust  enters  into  the  asphalt  and  forms  a 
protection   for  it  in  shipment  and  handling. 

"Machine  made"  wood  pipe  are  made  in 
lengths  from  .5  to  12  ft.  and  shipped  to  the 
work  ready  to  be  laid.  Thc^y  are  laid  by  driv- 
ing one  piece  into  another  until  the  two' shoul- 
ders are  in  contact,  or  nea.-ly  so.  No  skilled 
labor  is  required :  the  inspector  standing  on 
top  of  the  trench  can  readily  observe  whether 
the  pipe  has  been  driven  home  by  observing 
the  two  shoulders.  This  form  of  pipe  is  made 
for  diameters  from  3  ins.  to  36  ins.  Either 
form  can  be  laid  around  curves  of  from  90 
to  200  ft.  radius,  according  to  the  dismeter  of 
the  pipe. 

One  of  the  usual  questions  asked  is  "What 
pressure  can  wood  stave  pipe  safely  with- 
stand?" The  proper  reply  t.i  this  is  that  the 
tensile  strength  of  the  material  composing  the 
bands  represents  the  pressure  the  pipe  will 
stand.  Wood  pipes  are  made  to  withstand 
pressures  up  to  200  lbs.  per  sq.  in.,  so  far  as 
the  writer  knows.  The  more  the  pressure  un- 
der which  the  pipes  are  subjected,  the  more 
steel  or  wire  is  required  to  band  them  to- 
.gether. 

.\s  the  tensile  strength  and  elastic  limit  of 
iron  and  steel  are  well  known,  it  becomes  a 
simple  matter  of  computation  to  determine 
the  gage  and  spacing  of  the  bands  to  make  a 
wooil  pipe  W'hich  will  withstand  any  pressure 
up  to  200  lbs.  Beyond  this  pressure  it  is  likely 
tlie  water  would  w'aste  thro!!gh  the  pores  of 
the  wood  so  that  a  higher  pressure  would 
not  be  economical  or  practicable. 

The  writer  has  experimented  with  wood  pipe, 
up.  to  a  direct  pumping  pressure  of  300  lbs., 
without  fracturing  the  pipe.  This  experiment 
was  made  to  ascertain  what  a  pipe  built  for 
pressures  up  to  100  lbs.  would  do  if  it  was 
subjected  to  a  water  hammer  equal  to  three 
times  the  pressure.  .\t  2-'iii  lbs.  the  watei 
nozed  through  the  walls  of  the  pipe.  .-Vt  .30t> 
lbs,  it  spurted  in  small  streams  at  a  few  of  the 
longitudinal  joints,  with  a  few  leaks  at  the 
transverse  joints.  The  pressure  was  suddenly 
removed  to  nothing  and  gradually  brought  up 
to  100  lbs.  with  the  result  that  the  leaks 
stopped.  This  showed  that,  wdiile  the  steel 
b.ancls  had  been  stretched,  tiie  elastic  limit  had 
not  been  overcome,  and  the  pipe  would,  under 
such  conditions  as  frequently  exist  in  a  lon.g 
pipe  line,  safely  withstan.l  ■>.  wide  range  of 
pressures   suddenly  applied. 

Pressures  from  100  to  150  lbs.  are  common 
in  machine  made  wood  pipe,  wdiile  continuous 
pipe  of  large  diameter  is  successfully  operating 
under  pressures  from  80  to  130  lbs. 
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Vssiimiiig  tliat  wood  stavo  pipe  is  laid  where 

will   be  constantly  subjected  to  water  pres- 

jie    tlie    life    of    such    is    e:!lirely    dependent 

uijiou  the  life  of  the  material  with  which  it  is 

'landed.      Wliile    the    life    is    somewhat    prob- 

'i!atical    there    are    well    known    illustrations 

ore  steel  banded  pipe  has  been   in  continu- 

■i>   operation    for  .ju  years   w'ithout   apparent 

irterioration.      While    the    writer    has    indns- 

'    I  lusly   made   inquiries   wiierever   such   might 

expected    to   give    reliable    informjtion    he 

^    failed    to    learn    of    a    single    case    where 

rel  bands   have  given   way  on   machine  made 

The    engineer      who      designs   a    continuous 
'-■  '  Mjd  stave  pipe  provides  for  at  least  a  factor 
safety   of    -i   in    determining   the    size   and 
icing  of  his  bands.    The  manufacture  of  ma- 
ine  made  pipe  provides  lor  an  equal   factor 
safety.     Now  when  steel  or  iron  corrodes 
-      Iocs  so  by  pittin.g,  and  thus  it  is  reasonable 
i      assume  that  two-thirds  of  the  cross-section 
'    the  steel  can  o.xidize  l)efore  the  band  will 
il    under   ordinary     conditions.        From   the 
liters  observation  sheet  steel,  such   as  com- 
bes the  bands  of  machine  made  wood  pipe, 
■  ^  in  irregular  spots,  and  never  on  a  straight 
;,    thus    the    band    may    be    two-thirds   gone 
iiire  the  pipe  will  fail. 

Where  oxidizing  agents  are  known  to  exist, 
•  h    as   in    salt   marshes,   through    salt    w'ater 
^ulphur  deposits,  the  pipe  should  be  banded 
.;cther    with    copper    clad    steel    wire.      This 
_    pper  clad  wire  is  cheaper  than  solid  copper 
wire.     It   has   an   elastic   limit  of  about  .jd.OOO 
lbs.  per  sq.  in.,  a  tensile  strength  of  from  90,- 
DiM.i  to  10fi,rH«i  lbs.,  and  a  coetBcient  of  expan- 
sion less  than  two-thirds  that  of  copper.    Thus 
it   becomes   a   product   equal   in   strength   with 
the    steel    and    far    better    than   copper.      The 
■writer   knows   of    several   cases   wdiere   copper 
clad    steel    wire    wound   wood    stave    pipe    has 
been    successfully    used    where    cast    iron    and 
steel  pipe  were  very  unsuccessful. 

The  clann  is  made  by  wood  pipe  manufac- 
turers that  wood  pipe  has  a  greater  carrying 
capacity  than  cast  iron  pipe  of  equal  diameter, 
and  from  a  few  well  conducted  ex])eriments 
this  claim  seems  reasonable.  Mar.x,  Wing  and 
Hoskins  conducted  careful  experiments  to  de- 
termine the  coefficient  of  friction  in  wood 
pipes.*  Thev  found  that  coefficient  11  amount- 
ed to  .00!).  Mr.  Campbell  01;  the  El  Paso  and 
Southwestern  Ry.  pipe  line,  heretofore  re- 
ferred to,  found  the  value  ot  n  in  13,'iOO  ft.  of 
10-in,  wood  pipe  to  be  .OOSOtl,  and  in  47,"iO0 
ft.  of  10-in.  wood  pipe  to  be  .0002.^  Mr. 
Campbell  had  exceptional  facilities  fnr  deter- 
mining the  true  values  of  ;/  which  arc  r.irel\ 
found  in  actual  practice. 

The  value  of  n  in  new  c;.st  iron  pi|)e  has 
lieen  determined  repeatedly  and  found  to  be 
.012.  From  the  results  of  these  experiments 
it  appears  quite  true  that  :i  wood  pijie  has 
greater  capacity  than  cast  iron  of  like  di- 
ameter. For  instance  a  12-in.  wood  pipe  with 
a  loss  of  head  of  8.80  ft.  per  1,000  will  carry 
approximately  2,02-")  .gals  per  minute,  whereas 
a  new  12-in.  cast  iron  |)ipe  under  the  same 
loss  of  head  will  carry  aiioul  1,810  gals  per 
minute.  .^  :30-in.  wood  pip-.-  under  a  loss  of 
head  of  2.<.l-j  ft.  per  l.OOO  v.-ill  carry  about  11,- 
(500  gals,  per  minnle.  wh(Jreas  a  80-in.  east  iron 
pipe  under  the  same  head  will  carry  about 
8.810  gals  per  minute.  The  longer  the  cast 
iron  pipe  is  used  the  less  its  carrying  capacity, 

•See  Tran    Am.  Soc.  C.  E.,  Vol.  40. 
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under  frequent  conditions.  The  capacity  of 
wood  pi])e  does  not  dimi.iish  with  age,  'he 
inside  perimeter  becoming  smoother  from  t.;e. 

So  far  as  the  writer's  knowdedge  goes  Iheie 
have  been  very  few  well  conducted  observa- 
tions made  of  the  leaka.ge  from  wood  pipe 
lines.  From  "cneral  observations  made  by  the 
writer  of  lines  in  operation,  no  leaks  of  any 
significance  have  been  ajiparent.  Mr.  Camp- 
bell, however,  conducted  carelul  observations 
on  his  lines,  and  states  that,  after  two  years, 
there  was  no  material  leakage  in  the  10  miles 
of  10-in.  and  l(j-in.  wood  pipe  line  between  the 
source  of  supply  and  the  reservoir,  which  pipe 
was  working  under  a  maximum  pressure  of 
130  lbs.  That  in  the  12. <i  miles  of  U-in.  and 
12-in.  pijie  lines  below  the  reservoir,  and  sub- 
jected to  a  less  pressure,  the  11-in.  line  leaked 
17.04(1  gals,  per  mile  and  the  !2-in.  about  3.702 
gals,  per  mile.  Along  the  railway,  when  the 
maximum  pressure  was  130  lbs.  the  11-in.  pipe 
leaked  120  gals,  per  mile,  and  XVz-iu.  and 
7Vi!-in.  pipe  leaked  268  gals,  per  mile.  It  oc- 
curs to  the  writer's  mind  that  if  there  were 
103.4  miles  of  wood  pipe  in  this  installation 
wdierein  the  maximum  leakage  was  208  gals, 
per  mile,  and  8.(1  miles  wherein  the  leakage 
amounted  to  17,046  gals,  per  mile,  there  must 
have  been  some  defective  ioints  or  pipes  in 
the  latter  section  which  needed  looking  after, 
that  if  !)0  per  cent  of  the  vvlicle  line  was  prac- 
tically water  tight,  the  other  10  per  cent  could 
easily  be  made  so.  Howevc,  from  the  result 
of  the  careful  observations  made  by  .Mr, 
Campbell,  it  seems  reasonable  to  assume  that 
wood  piiie,  properly  m.ide  and  laid,  can  be 
made  water  ti,ght  under  a  ])resure  uf  at  least 
130  lbs. 

This  subject  may  be  conciuoed  liy  consider- 
ing the  dilTerence  in  cost  in  installing  wood 
stave  and  cast  iron  pipe.  This  difference  is 
made  up  of  several  items,  as,  for  instance:  the 
cost  of  the  two  characters  of  pipe  delivL-red 
f.  o.  b,  cars  at  nearest  railway  point.  Ilaid- 
ing  pipe  alongside  of  trench,  width  and  depth 
of  trench.     Layin.g  pipe,  etc. 

The  difference  in  cost  of  furnishing  and  de- 
livering the  two  characters  of  nipe  at  railway 
points  is  largel\'  dependent  upon  the  difference 
in  diameters  of  the  pipes  to  be  used.  The 
larger  the  diameter  the  greater  the  dil'ference. 
The  diiiference  in  weights  per  foot  of  pipe  also 
increases  in  direct  ratio  to  the  increase  in 
diameters.  Therefore  the  cost  of  transport- 
ing wood  pipe  from  railway  te  trench  is  from 
one-third,  for  wood  pipe  8  ins.  in  diameter,  to 
one-si.xth.  for  wood  pipe  'lO  ins.  in  diameter 
of  the  cost  of  transporting  cast  iron.  To  over- 
come frost  conditions  the  wood  pipe  need  not 
be  built  as  deep  as  cast  iron  pipe,  as  wood  is 
a  good  non-conductor  and  can  be  laid  closer  to 
the  surface  of  the  ground  without  being  dam- 
aged by  frost.  In  laying  wood  pipe  no  bell 
holes  are  necessary,  and  this  item  of  cost  is 
eliminated,  which,  in  rock  excavations,  be- 
comes a  very  important  item,  ,\s  there  is  no 
lead  and  hemj)  used  in  layiic;  unod  pipe  these 
items  of  cost  are  elimin.ated,  as  is  the  cost  of 
melting  lead,  tran^iiorting  and  furr.ishing  fuel, 
and   canlkin.g   joints 

While  it  i^  imiiciNsiblc  to  compile  a  table 
showing  the  ditfercnce  of  C('St  between  fur- 
nishing and  laying  the  two  characters  of  pi|>e 
which  will  fit  conditions  existing  generally,  it 
can  easily  be  determined  at  a  glance  that  there 
is  a  difference  in  favor  of  wiod  pipe:  tl-.at  this 
difference  depends  upon  the  size  of  the  pipe. 
.and   that   it  can  easily  be  determined    fnr  each 


locality  when  freight  and  labor  charges  are 
known. 

A  few  instances  of  known  costs  might  be 
interesting.  The  23  miles  of  30-in.  continuous 
wiiod  stave  pipe  laid  for  supplying  Lynchburg, 
Va.,  with  water,  under  the  direction  of  Mr. 
James  II.  Fuertes,  M.  Am.  Soc.  C.  E.,  cost, 
for  furnishing  and  laying  pipe,  exclusive  of 
trenching  and  backfilling,  from  $1.82  to  $2.10 
per.  lin.  ft.,  depending  upon  spacing  of  bands. 
This  wood  was  shipped  from  the  Pacific  Coast 
at  a   freight  rate  approximately  $300  per  car. 

The  42-in.  continuous  wood  stave  pipe  laid 
as  a  supply  main  for  the  Atlantic  City  Water 
Works,  under  the  direction  of  Mr.  Kenneth 
Allen.  M.  Am.  Soc.  C.  E.,  cost,  exclusive  of 
trenching  and  backfilling,  $J^io  per  lin.  ft. 

The  24-in.  machine  made  pijie  line  laid  under 
the  direction  ot  the  writer  for  Carney's  Point, 
N.  J.,  cost,  exclusive  of  trenching  and  back- 
fillin.g,  $1.32  per  lin.  ft. 

Comparing  the  above  costs  with  the  cost  of 
cast  iron  pipe  of  equal  diameter,  delivered  f. 
o.  b.  cars  at  railway  point,  and  the  cost  of  lead 
and  hemp  for  making  joints,  omittin.g  trans- 
portation charges  from  railway  to  trench,  lay- 
ing charges,  extra  excavation  for  bell  holes, 
fuel  for  lead  melting,  caulking  and  handling 
cast  iron  pipes. 

The  42-in.  cast  iron  pipe  would  cost  at  $22 
per  ton   $6.11 

The  :30-in.  cast  iron  pipe  would  cost  at  $22 
per   ton    3.47 

The  24-in.  east  iron  pipe  would  cost  at  $22 
per  ton    2.4.^ 

The  difference  in  cost  of  laying  wood  and 
cast  iron  pipe  including  trenching  and  back- 
filling, and  under  exactly  the  same  conditions, 
is  well  set  forth  in  Mr.  (Tampbell's  paper  above 
referred  to. 

He  states  that  the  384,300  ft.  of  wood  pipe 
from  ]  1  to  Wz'  ins.  in  diameter  were  laid  at  an 
.average  cost  of  $0.0472  per  lin.  ft.,  whereas 
the  101,200  ft.  of  12-in.  cast  iron  pipe,  including 
lead  and  hemp,  were  laid  at  an  average  cost 
of   $(1,2343   per   lin.    ft. 

It  is  not  the  writer's  purpose  to  recommend 
to  his  colleague,  who  ma\'  be  interested  in  lay- 
ing supply  mains  for  water  works,  wood  stave 
pi|ie  under  all  conditions,  but  to  suggest  that, 
after  kmiwing  the  conditio. is,  he  look  into  the 
advisability  of  using  wood  stave  pipe,  study  its 
applicaliility  to  the  existin.g  conditions,  includ- 
ing the  comp.arative  cost  with  cast  iron  or  steel 
pipe,  keeping  his  mind  oiien  to  recommending 
the  installation  which  will  best  suit  the  condi- 
liniis,  and  he  will  find  many  circumstances 
when  he  e:ni  save  his  client's  mmiey  ;ind  se- 
cure  for  him  equal  service. 

Wood  stave  pipe  has  long  been  familiar  to 
we-tern  engineers  and  water  works  superin- 
tendents. The  great  cost  o!  transporting  cast 
iron  pipes  from  the  East  was  prohibitory  and 
engineers  were  forced  to  use  wood  pipe.  These, 
however,  have  proven  so  efiicient  after  many 
years'  trial  that  they  are  being  used  wherever 
conditions  are  proper.  There  are  many  con- 
tractcjrs  who  make  a  specialty  of  installing 
continuous  wood  stave  pipe,  and  there  arc  sev- 
eral ni.iniif;ictnrers  of  macliine  made  wood 
liipc  in  the  I'nitcd  .Stales,  prominent  among 
\\lioni  may  be  mentioned  the  Washin.gton  Pipe 
:niii  Foundrv  Co.,  on  the  Pacific  slope,  the 
I '.astern  Mfg.  Co..  and  .-\,  Wyekoff  S:  Son  Co.. 
of  F.lmir.i.  \  ^'..  Smith  .and  Son.  of  P.av  Citv, 
.Mich..  :ind  .\.  WyckotT  and  Son  Co..  of'.Mcx- 
.•indria,  Pa.  To  those  wIm  arc  interested  in 
securing  dct.'iiled  inform:ition  upon  wood  pipe 
the  writer  wcnild  refer  them  to  the  above 
named    m.aniifactnrers. 
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Methods  of  Computing  the  Dimensions 

of  Railway  Crossings. 

In  the  matter  of  rjrdering  railway  crossings 
practice  v.aries  among  the  railway  companies. 
Some  railway  companies  submit  to  the  cross- 
ing manufacturer,  in  addition  to  specifications, 
only  such  data  as  central  angle,  radii  of 
curves  and  gages  of  tracks.  Other  roads  have 
a   series   of   standard   plans   covering  all   con- 


ditions of  angle  .and  curvature  Ihat  may  arise. 
These  plans  are  complete  as  to  details  of 
construction  .and  are  usually  accompanied  by 
specifications.  There  is,  however,  a  large 
class  iif  railways  that  make  a  practice  of 
supplying  the  crossing  manufacturer  with 
working  dr;iwings  for  each  individual  cross- 
ing. Such  ])lans  show  all  dimensions  and 
details  of  construction.  From  them  the  manu- 
facturer is  able  to  make  shop  drawings,  wdiich 
cover    all    the    small    details    of    shop    work, 


such   as   cutting   .and   binding   of   rail,   castings, 
drilling,    etc. 

Few  if  :iny  field  books  cover  the  methods 
of  computing  the  dimensions  of  crossings,  and 
com])aratively  few  engineers  are  familiar  with 
these  methods.  It  is,  therefore,  believed  that 
the  folhnving  outline  of  the  most  direct  mcth- 
od>  of  making  these  computations  will  lie  of 
interest  to  our  readers.  The'  data  furnished 
the  computer,  usually  in  the  form  of  a  sketch 
or   notes    from   a    field   book,   arc:     .-Xngle   of 
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intersection  of  center  lines  of  tracks,  radii 
and  direction  of  curves,  and  gages  of  tracks 
(dependent  on  degrcc-of-curve).  From  these 
data  are  computed  the  length  of  each  side 
of  the  crossing  (.the  distance  between  the 
theoretical  points  of  adjacent  frogs'*,  the 
lengths   of   long  and   short    diagonals,   middle 


Fig.     1 — Method    of    Computing    Crossing    of 
Two    Straight   Tracks. 

ordinates  of  curves,  and  spreads  at  the  heels 
of  frogs. 

CROSSING    OF    TWO    STRAIGHT    TRACKS. 

The  computation  of  the  crossing  of  two 
straight  tracks  is  so  simple  as  hardly  to  re- 
quire any  explanation.  Such  a  crossing  is 
shown  by  Fig.  1.  Side  AB,  as  an  example, 
is  cornputed  by  means  of  the  trigometrical 
relation 

9 

.■IB  = . 

sill.  I 
in    which 
g^=gage  of  track,  and 
/=:  angle  of  intersection. 
In    tracks    of    equal    gage,   where    both    are 
straight,   the    four   sides   will   be   of   the   same 
length.     In  computing  the  long  diagonal,  AA. 
the  following  formula  is  used : 

9 

AA  = 

sin.  %  /. 
The   short   diagonal,  BB.  is  computed   from 
BB  =  tj  sec.  \^  I. 
9 


COS.  %  /. 
Sfircads. — The  spread  of  a  frog  or  crossing 
may  be  considered  in  any  one  of  three  ways. 
One  method  is  to  consider  it  as  a  tangent 
of  the  frog  angle,  the  computation  being 
made  for  some  specified  distance  from  the 
theoretical  point  of  frog  to,  or  in  the  direc- 
tion of,  the  heel  of  frog.  Another  method 
is  that  of  considering  the  spread  as  a  line 
at  right  angle  to  a  line  bisecting  the  frog 
angle.  By  this  method  the  spread  is  equal 
to  the  length  of  the  bisecting  line  multiplied 
by  twice  the  tangent  of  half  the  frog  angle. 
The  third  and  most  common  method  is  that 
of  considering  the  spread  as  a  chord  con- 
necting points  on  the  gage  lines  equidistant 
from  the  theoretical  point  of  frog.  This 
method  possesses  the  advantage  over  the 
others  of  being  the  easiest  of  application 
either  in  measuring  or  in  laying  out.  It  is 
subject  to  the  disadvantage,  however,  of  being 
inapplicable  to  the  measurement  of  spreads 
in  ladders,  since  the  line  of  the  spread  in 
this  method  is  not  at  right  angle  to  the  cen- 
ter line  of  the  main  track.  In  this  partic- 
ular the  first  method  outlined  above  is  the 
best.  It  is  difficult  to  see  any  advantage, 
practical  or  theoretical,  in  the  second  method 
outlined  above. 

CROSSING    WITH    ONE    TR.^CK    STRAIGHT    AXP    O.VE 
TR.\CK    CURVED. 

.\  diagram  showing  the  method  of  com- 
puting the  crossing  of  a  straight  track  and 
a  curved  track  is  shown  by  Fig.  2.  In  this 
case  it  is  necessary  to  work  all  computation 
from  the  center  of  the  curve  and  from  a 
radius  perpendicular  to  the  straight  track.  The 
distance  GL  is  first  found  as  the  product  of 
the  radius  and  the  cosine  of  the  intersection 
angle.     Then 

GL  —  Vz    G,=-HL    and 
GL  +  V2  G,  =  EL. 

By  the  solution  of  the  right  angle  triangles 
formed  by  these  two  lines  and  the  radii  of 
the  inner  and  outer  rails  of  the  curved  track 


the  distances  /:'./,  EB,  HC  and  HD  arc  de- 
ternnncd.  Subtraction  gives  the  sides  .IB 
and  CD.  The  side  AC  is  computed  from 
the  right  angle  triangle  AKC,  UK  being  equal 
to  EA.  The  computation  of  the  side  BD 
and  of  the  long  and  short  diagonals  is  per- 
formed in  the  same  manner  as  that  for  AC. 
The  frog  angles  are  next  computed,  eacli 
frog  angle  being  equal  to  the  angle  formed 
by  the  intersection  of  tlic  radius  passing 
through  the  frog  point  and  the  radius  perpen- 
dicular to  the  straight  track.  In  computing 
the  spreads,  as  at  F,  it  is  necessary  to  allow 
for  the  curvature  between  A  and  F.  The 
frog  angle  at  A  less  one-half  the  angle  sub- 
tended by  the  curve  AF  is  the  angle  to  be 
used  in  computing  the  spread  at  F.  Inspection 
of  the  diagram  will  show  in  any  given  case 
whether  this  angle  is  to  be  added  to  or  sub- 
tracted from  the  frog  angle.  The  computa- 
tion of  middle  ordinates  for  the  curves  AC 
and  BD,  and,  where  required,  the  deflections 
of  the  curves  at  the  heels  of  frogs,  complete 
tlie  operation.  For  convenience  in  laying  out 
or  checking  the  work  deflections  are'  always 
computed  from  the  chords  (as  at  AC  arid 
BD)  extended,  and  not  from  a  tangent  to  the 
curve  at  the  frog  point. 

CROSSING    OF    TWO    CURVED    TRACKS. 

The    computation    of    a     crossing     of     two 
curved    tracks    is    considerably    more    complex 


Fig.     2 — Method      of      Computing       Crossiiig 

With    One    Track    Straight    and    One 

Track    Curved. 

llian  the  preceding  case,  and,  by  whatever 
method  undertaken,  involves  tedious  calcula- 
tion. Several  methods  are  in  use  for  com- 
iuning  crossings  of  this  kind,  but  the  method 
iiutlined  below  is  believed  to  be  the  most 
direct.  Furthermore  it  involves  the  use  of 
;i  diagram  on  wliich  figures  are  placed  as  se- 
cured, a  matter  always  of  advantage  to  the 
ciimputer. 

-\  diagram  for  this  computation  is  shown 
by  Fig.  3.  The  first  step  is  to  compute  the 
length  of  the  line  KL  joining  the  centers 
iif  the  two  curves.  For  this  computation 
we  have  the  angle  of  intersection,  /,  and  the 
radii  of  the  two  curves,  designated  as  A', 
and  R;.  Angles  A'  and  L  are  found  by  the 
following   formula : 

(R>  —  R2)  tan.-^  (L  +  K  ) 

tan.   i-l.   (L  —  K)~ 

/?,  +  A'= 
assuming  that 

L>K    and 
R.  >  R,. 

The^sum  of  the  angles  A'  a"nd  L  is  equal 
to  18#° — I.  Having  derived  tlieir  difference 
as  outlined  above  it  is  an  easy  matter  to 
compute  the  individual  values  of  these  two 
angles.  There  is  thus  given  a  triangle  with 
two  sides  and  three  angles  known.  The 
tltird  side  KL  is  computed  by  means  of  the 
proportionality  of  sides  to  the'  sines  of  oppo- 
site angles.  Particular  care  should  be  ob- 
served in  computing  the  side  KL,  as  anv 
error  in  the  length'  of  this  line  will  affect 
all    subsequent    portions    of    the    computation. 

In  curved  crossings  the  radii  are  usuallv 
different,  with  a  resulting  difference  in  gases. 
Tlie    gages    are,    therefore,    designated    as'  G, 


and  (-:,  corresponding  to  the  radii  Ri  and  R;. 

The  frog  angles  are  next  computed.  For 
each  frog  angle  there  is  given  a  triangle  with 
the  three  sides  known.  For  example,  there 
IS  given  for  frog  D  the  side  KL,  the  side 
KD  =  R,  —  V2  Gi,  and  the  side  LD  ==  R,  + 
'L-  G,. 

.Any  one  of  several  trigonometrical  for- 
nuilas,  of  which  the  following  is  probably 
ilie  simplest  in  application,  may  be  used  iu 
determining  this  angle : 

If  .>•==%    {KL  +  KD  +  LD)   then. 


1    r-n,        /JS—KD)    {s—LD) 

sm  .[  KUL=    ' -— — ^^ 

\  {KD)   (LD) 

.\  perpendicular  is  then  drawn  from  D  to 
ihe  line  KL,  and  the  distances  KM  and  ML 
computed  as  follows : 

ML  +  KM  :    KD  +  LD  =  KD  —  LD- 
ML  —  KL. 

rile  length  of  the  perpendicular,  DM,  is 
found  by  solving  the  right  angle  triangle 
KMD  or  L.MD.  For  each  frog  a  calculation 
similar  to  the  above  is  performed.  There 
IS  thus  determined  a  series  of  distances  along 
the  line  KL,  and  perpendicular  distances  from 
KL  to  the  points  of  frogs,  from  which,  bv 
.iddition  and  subtraction,  right  angle  triangles 
similar  to  DEC  may  be  derived.  From  these 
triangles  the  sides  and  diagonals  are  readilv 
computed,  the  sides  in  a  curved  crossing  being 
considered  as  tlie  chords  connecting  the  theo- 
retical   points   of    frogs. 

In  computing  the  spreads  allowance  for 
curvature  is  made  as  explained  in  connection 
with  a  single-curve  crossing,  with  the  added 
consideration  that  the  frog  angle  is  modified 
by  the  algebraic  sum  of  the  small  angle-< 
determined  from  the  two  curves. 

THE    USE   or  LOGARITHMS. 

Except  in  computing  the  simple  case  of  a 
crossing  of  two  straight  tracks,  logarithms 
slinuld  be  used  in  making  these  computations. 
I  lie  use  of  natural  figures  and  functions,  par- 
ticularly in  the  case  of  two  curved  tracks, 
is  exceedingly  laborious  and  results  in  an 
unnecessary  loss  of  time.  Experienced  com- 
|)utors,  who  know  the  exact  limits  of  accu- 
racy of  their  tables,  are  able  to  get  correct 
rostilts  from  (i-place  logarithmic  tables.  I; 
IS  far  safer,  however,  to  use  7-pIace  tables, 
such  as  Chambers  or  Vega.  With  7-place 
tables  the  ma.ximum  error  due  to  the  tables 
IS  of  no  practical  importance  in  view  of  the 
limits  of  accuracy  in  making  measurements, 
and  in  cutting  and  bending  steel  under  ordin- 
ary  shop   conditions. 

REDUCTIONS    FOR    FINAL    PLAN. 

In  order  to  avoid  the  possibilitv  of  accu- 
mulated  error   it   is   best   to   carr\-«'all   natnrai 


Lag  Confg 


Fig-    3 — Method    of    Computing    Crossing    of 
Two    Curved    Tracks. 

lutiiibers  in  a  crossing  computation  to  -I  deci- 
mal places.  In  deriving  the  final  figures,  how- 
ever, such  accuracy  as  this  is  not  only  un- 
necessary, but  is  an  actual  detriment  to  the 
shop  man.  The  final  figures  are  always  given 
HI  feet  and  inches.  An  ample  degree  of  ac- 
curacy is  secured  by  reducing  sides  and  diag- 
onals to  the  nearest  sixteenth  of  an  inch,  aiur 
spreads,  middle  ordinates  and  deflections  to 
tlie  nearest  thirty-second  of  an  inch.  The.se 
units  are  well  below  the  unavoidable  errors- 
of    practical    shop    work.      In    the    matter    of 
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angles,  also,  reasonable  limits  should  be  ob- 
served. Fractions  of  a  second  are  out  of 
place  on  a  working  drawing.  A  reduction  to 
the  nearest  second  is  ample.  Even  this  degree 
of  accuracy  is  unattainable  in  shop  work.  But 
it  is  justifiable  for  the  reason  that  the  sec- 
ond is  the  logical  unit  for  small  angular 
measurements. 


The  Cost  of  Railroad  Signal  Protection. 

BY   J.\.MES    B.    L.MIMER.* 

There  is  a  branch  of  railroad  engineering 
which  has  so  recently  come  to  the  fore  that 
very  few^  reliable  data  as  to  its  cost  have  thus 
far' been  recorded,  and  yet  as  hardly  any  new 
work  is  planned  now-a-days  in  which  it  does 
not  appear,  the  readers  of  Engineering  & 
CoNTR.\CTiNG  may  be  interested  in  having 
some  figures  compiled  from  the  cost  of  actual 
work  of  this  nature.  What  I  refer  to  is  sig- 
naling and  interlocking. 

Mechanical  interlocking,  which  is  the  type 
by  far  the  most  frequently  met  with,  is  to- 
day almost  always  built  in  a  much  more  sub- 
stantial and  permanent  manner  than  was  for- 
merly the  case,  which,  of  course,  adds  not  a 
little'  to  its  first  cost.  Good  construction, 
however,  cheapens  the  cost  of  maintenance 
and  materially  lengthens  the  Ufe  of  a  plant 
of  this  sort  so  as  to  make  the  annual  per- 
centage to  be  charged  off  for  depreciation 
considerably  less  than  it  was  formerly.  There 
is  no  doubt,  therefore,  that  substantial  tower 
l)uildiiigs,  the  substitution  of  concrete  and 
metal  for  wood  in  that  part  of  the  work 
which  is  e.xposed  to  the  weather,  and  the  sub- 
stitution of  pipe  lines  for  wires  is  a  paying 
investment  in  the  end.  The  present  form  of 
construction  accepted  by  most  signal  engi- 
neers completely  eliminates  the  use  of  wood. 
Even  the  oak  pipe  carrier  base  or  foundation 
top  to  which  until  recently  the  pipe  carrier 
sides  were  fastened  with  lag  screw-s,  and 
which  was  the  last  ditch  to  which  the  use  of 
timber  was  driven,  is  now  giving  way  before 
several  forms  of  metal  bases,  which  have  ap- 
peared on  the  market  during  the  last  two 
or  three  years. 

Oak  blocks,  to  which  cranks,  compensators 
and  switch  and  lock  movements  were  at  one 
time  always  bolted,  were  driven  ofY  the  field 
some   four  years  back. 

MECHANIC.'\L    INTERLOCKING. 

The  generally  accepted  unit  for  rough  es- 
liniating  is  the  working  lever,  and  very  sub- 
stantial plants  can  be  constructed  for,  rough- 
ly speaking.  $400  per  lever.  This  includes  the 
tower  and  "power"  (electric)  distant  signals, 
but  does  not  include  electric  route  locking, 
which  adds  considerably  to  the  expense. 

The  accompanying  figures  (Tables  I  and 
11)  give  the  actual  cost  in  detail  of  2  inter- 
locking plants  installed  within  the  last  year, 
one  a  plant  to  protect  a  grade  crossing  of  2 
single  track  lines,  almost  at  right  angles  to 
each  other,  with  power  distant  signals  on 
both  lines  and  quite  elaborate  electric  route 
locking.  This  machine  contained  14  working 
levers  and  two  spare  spaces,  and  as  there  was 
apparently  no  immediate  likelihood  of  enlarge- 
ment the  tower  was  made  simply  large  enough 
for  a  16  lever  machine.  Details  of  the  cost 
of  this  plant  are  given  in  Table  I. 

The  other  was  a  plant  to  protect  a  junction 
of  a  single  and  double  track  line,  with  a  num- 
ber of  switches,  one  of  which  was  1,600  ft. 
from  the  tower.  The  machine  had  47  work- 
ing levers  and  ■")  spare  spaces — a  52  lever 
frame.  This  plant  had  two  power  distant 
signals  and  two  mechanical  time  locks,  but 
no  electric  locking.  Details  of  cost  are  given 
in    Table    II. 

In  both  cases  the  tower  liuildings  were  con- 
tracted for  and  were  built  by  the  same  con- 
tractor. He  furnished  all  material  and  built 
the  towers  complete,  including  the  founda- 
tions and  service  building.  The  towers  are 
heated  by  hot  water  heaters  which  were  in- 
stalled by  the  railmad  company's  forces. 

The  reader  will  note  that  his  attention  was 
called  to  the  fact  that  in  the  first  case  the 
railroad    lines    were    nearly    at    right    angles. 


•Signal   Engineer.    C.   B.   &   Q.    R.   R.,   Chicago, 
Illinois. 


TABLE  I.— DETAIL  COST  OP  16-LEVER  IN- 
TERLOCI-CING  PLANT  WITH  H  WORKING 
LEVERS. 

1      16-lever     frame     interlocking     tower 
with    concrete    foundation    and    storm 

sash    complete.     Cost   by   contract....   $  9:;5.00 

1   hot   water  heater  and  neces.sary   pip- 
ing   for    same 101.69 

Labor   section    nie-n    unloading   material 

— putting   in    ties  and  derails 34.20 

Labor   linemen  stringing  wires  for  dis- 
tant    signals 22.80 

Labor  signalmen   installing  interlocking 
and     heater 1,608.22 

1    interlocking    machine    with    14    levers 
and    2    spaces   at    $22.50    per   working 

lever  and  $9.00  per  space 333.00 

10  vertical  90°    deflecting  bars...$     6.40  $  64.00 

10    horizontal    90°    deflecting    bars       4.40  44.00 

24  IH4"  cranks  R.  S.  A.  standard       1.60  3S.40 

14   compensators   R.    S.   A.   stand- 
ard              4.75  66.50 

2.")   one  way  pipe  carriers .25  6.25 

260    three   way   pipe  carriers 73  1S9.80 

5  eight    way    pipe  carriers l.Sl  12.67 

10  one   way   transverse  pipe  car- 
riers      95  9.50 

4    two    way    transverse   pipe  car- 
riers            1.12  4.48 

6  three  w;i.v  transverse  pipe  car- 
riers            1.35  8.10 

104  solid  jaws,   R.  S.  A.  standard         .61  63.44 

10  screw  jaws,   R.  S.  A.  standard         .81  8.10 

1  pipe  lug.   R.   S.  A.  standard....         .86  .86 
10    point  adjusting   screws    (turn 

buckles)      1.22  12.20 

2  complete   layouts   for   Wharton 

derail  with  faring  point  lot:k..  11.25  SL\5o 
2    complete    layouts    for   Wharton 

derail     witli     switch    and     lock 

muvemint       1S.:J5  !h;..",U 

2  one  blade  pipe  connected  home 

signals     65.00  130.00 

2  two  blade  pipe  connected  home 

signals     .S6.00  172.00 

4    electric    distant    signals 187.50  750.00 

2    electric    time    locks 30.00  60.00 

2    hand    releases 25.00  50.00 

2    4   ohm   indicating   relays 11.50  46.00 

4  500  ohm  relays 19.00  76.00 

4  circuit  breakers  for  machine...       9.00  36.00 

4    floor    pushes 1.95  7.80 

1  large   relay   case   for  tower 14.00 

4    commutators    for   home   signal 

poles   with    operating   rods 10.50  42.00 

4   electric  locks  for  machine 22.50  90.00 

°    eW   red   roundels 68  5.44 

4    S%"   red   roundels 1.05  4.20 

4  S%"  vellow   roundels 70  2.80 

4   S%"  gi-een  roundels 70  2.80 

4  61/^"  green  roundels .40  1.60 

8   3"   purple   roundels 13  1.04 

50    lbs.     V4"xl     9,16"    pipe    rivets 

(cwt.)      3.21  1.61 

7.000  ft.    1"   signal   pipe    R.    S.    A. 

standard    055  385.00 

10   R.    S.   A.   standard  semaphore 

lamps     3.60  36.00 

90  cast  piers  for  cranks,  compen- 
sators and  deflecting  bar  foun- 
dations      70  63.00 

ISO  bolts  for  same  ?i"x2M;" 04  7.20 

325     8"xl2"x24"     concrete    blocks 

for   pipe   line   foundations 30  97.60 

650   hook   bolts   for  same OS  52.00 

.100    6    way    metal   bases    for   pipe 

carriers     .45  135.00 

35    1    way    metal    bases    for    pipe 

carriers    .18  6.30 

2.600    V-,"\\^i"   carriage   bolts    (C;         .56  14.56 

75    bbls.    Portland    c»ment 2.15  161.25 

87    vards   concrete    gravel 30  26.10 

32    hook    bolts    l"x36"    for    signal 

pole    foundations Ill  3.84 

2  right   hand   Wharton   derails. . .     35.00  70.00 
2    left    hand    Wharton   derails 35.00  70.00 

8  PCS.  oak  io"xio;;xir  K  1)3-,  jj      .,„,,„  .,,(,,, 

2  pes.  oak    10  xlO  xl4'  1 
20    gals,    pipe    line    paint    (mixed) 

g£l l.l.''  23.00 

1.1  gal.    red   signal   paint    (mixed)       2.40  .60 
'4       gal.       green       signal       paint 

(mixed)      2.40  .60 

>,       gal.      yellow      signal      paint 

(mixed)      2.40  .30 

2  gals,   lard  oil 44  .88 

12' gals,    black   oil 08  .96 

3  lbs.    graphite 10  .30 

3  quires  line  emery  cloth --         .20  .60 

2    tons    blacksmith    coal 4.50  9.00 

33,000    ft.    copper    telegraph    wire 

—1,315    lbs.    15  197.25 

50  8  ft.  6  wire  cross  arms 50  25.00 

50  pairs  cross  arm  braces   (O...       5.70  2.85 

150    c-ross   arm    pins    (C) 3.50  5.25 

150   glass    insulators    (C) 3.45  5.17 

50    IhrouKli    holts    (C) 2.58  1.29 

4  small    Loncrete    battery    wells.  .      12.00  48.00 
1,200     ft      trunking     1%"     groove 

with     capping 04  48.00 

200    creosoted    stakes    3"x4"x3'...         .15  30.00 

50    creosoted    stakes    3"x4"x4' 17  8.:)0 

75    creosoted    stakes    3"x4"xS' 35  26.25 

4,500    ft.    No.    12    rubber    coveri'd 

wire     (M) 21.50  96.75 

1,000    ft.    No.     S    rubber    covered 

wire     (M) 35.50  35.50 

50  ft.  No.   12  flexible  rubber  cov- 
ered   wire    l.M) 22.00  1.10 

1   gal.    Insulating  paint 1.55  1.55 

24    lightnint;    arrestors 1.25  30.00 

12    insulated    track  joints 5.25  63.00 

1     batteiT     cupboard     for     lower 

storv    of    tower 7.00 

600    bond    wires 015  9.00 

1,200    channel    pins    (M) 6.50  7.80 

80  cells  caustic  soda  battery 1.91  152. SO 


6  cells    gravitv    battery 85  .'i.lO 

2    battery   chutes 10.50  21.00 

10    lbs.    solder 20  2.00 

5    lbs.    friction    tape SO  4.00 

5    lbs.    covering    tape .50  2.60 

2    lbs.    soldering    paste 50  1.00 

100     porcelain     cleats     tor     inside 

wiring    (C) 1.44  1.44 

1   operator's   table 9,00 

1  centre  lamp  tor  lower 3.50 

2  wall   lamps  for  tower   (doz.)...       9.50  1.59 

1    clock   for   tower 12.50 

1  frame  for  manipulation  chart  ....  1.35 
1    rubber   mat.    3    ft.    by   9    ft.    35 

cts.    per   foot 3.15 

Total     $7,290.73 

This  sort  of  a  track  layout  usually  adds  to 
the  cost  of  a  plant,  and  in  close  estimating 
should  be  allowed  for.  The  reason  being 
that  pipe  lines  to  the  signals  and  derails  each 
side  of  the  crossing  on  each  line  must  be  run 
on  a  separate  set  of  foundations,  which  re- 
quire more  labor  to  set;  besides  which  the 
concrete  blocks  which  carry  the  pipe  carriers, 
cost  about  30  cts.   each.     They  are  set  every 

7  ft.  and  as  they  will  carry  6  lines  of  pipe  as 
easily  as  they  will  1.  there  is  always  a  slight 
economic  waste  when  they  are  not  worked  to 
their   limit. 

The  Railroad  Signal  Association  has  adopt- 
ed a  table  of  so-called  "operated  units"  which 
is  designed  to  be  used  as  a  unit  by  which  to- 
divide  the  cost  of  construction  and  mainte- 
nance of  joint  interlocking  plants.  These 
units  are  shown  in  Table  III. 

This  table  works  out  very  evenly  as  to  cost, 
both  of  installation  and  maintenance,  and 
might  with  advantage  be  used  in  place  of  the- 
levers  for  estimating.  For  instance,  in  the 
first  plant  described  above  there  were  24  op- 
crated  units  and  in  the  second  68,  which  aver- 
ages $272  per  operated  unit,  which  will  be 
found  a  very  fair  figure  for  rough  estimates. 

The  lever  basis  does  well  enough  where  no- 
power  signals  or  electric  locking  is  introduced,, 
lint  when,  as  is  now  pretty  generally  the  case, 
either  or  both  of  these  factors  come  in,  the 
unit  basis  will  be  found  to  give  more  satis- 
factory  results. 

It  should  be  noted  also  that  the  labor  for 
both  of  the  interlocking  plants  described,  ap- 
proximates $6-5  per  unit.  These  figures  are 
.-ictu.'il  and  show  that  the  work  can  be  done 
fur  tliat  money.  Many  signal  engineers  esti- 
mate and  spend  much  more  than  these 
amounts.  .-\11  the  writer  can  say  is  that  when 
the  labor  exceeds  $70  per  unit,  the  person  who 
is  to  pay  the  bill  had  better  analyze  the  fig- 
ures and  iliscovcr,  if  possible,  the  causes  for 
the  excess. 

The  foregoing  are,  of  course,  "Railroad 
Company's"  figures  and  do  not  include  any 
charges  for  transportation  of  men,  tools  ami 
matcri.•ll^,  cjt  any  overhead  charges. 

I'OWER    INTERLOCKING. 

The  cost  of  power  interlocking  (i.  c..  that  in 
which  the  signals,  switches,  etc.,  arc  operated 
by  clec'ricity  or  compressed  air),  varies  much 
more  than  docs  that  of  mechanical  interlock- 
ing, ;ind  as  none  of  the  signal  companies  pub- 
lishes a  complete  price  list  of  the  apparatus 
(if  this  naltire  manufactured  or  furnished  by 
it.  reall)  reliable  cslimaling  ligures  are  hard 
10  obtain.  .Six  hundred  dollars  a  function  is 
a  fairly  safe  figure,  including  tower  and  pow- 
er plant:  but  as  this  sort  of  interlocking  is 
rarely  used  except  in  large  terminal  work,  so 
that  the  question  does  not  come- up  often,  the 
signal  company  whose  apparatus  is  to  be  used 
had  best  be  consulted  if  a  very  close  estimate 
is  desired. 

M.\Nt.'.\L   S1(;NALS. 

The  cost  of  a  manual  block,  train  order  or 
station  signal  is  about  $100.00  per  station.   The 
items  are  as   follows : 
One  2-bladed  station  signal  complete  with 

lamii.    table  levers  and  connections $  74.00 

Concrete    for    foundation 6.00 

I.,abor  2ft. UH 

Total      $11)0.1111 

If  stkii  a  signal  has  to  be  placed  across 
the  tr.-ick  or  any  distance  away  from  the  sta- 
tinii,  allowance  must  be  made  for  such  fact. 

.\rroM.-\TI('   BLOCK    SIGN.M.s, 

The  cost  of  automatic  block  signals  varies 
witli   the   number  of   signals   used,  the  type  of 
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TABLE  II.— DETAIL  COST  OF  INTERLOCK- 
ING I'LANT  OF  47  LEVKliS  AND  5  SPACES 
WITH  NO  ELECTRIC   ROCTE  LOCKING. 

Tower  ami  service   building $l,S2S.OO 

Maleiial    lor    lieater 11S.9. 

U-ibor    sectionmeii    unloading    material 
and    putiins    in    derails    and    switch 

timbers    "i-oO 

Labor,    linemen    stringing  wire Ji.40 

l*ibor.  .■siijnalmen  putting  in  heater  and 

installing     interlocking 4,002.1b 

1  iiittrlocking    machine    with    47    levers 

and    live    spaces,    at    $24.50   per  lever  ,,„„„„ 

and  $lt.,Mi  per  space l.lHfl.OU 

42  vertical  90'   dellecting  bars...?     6.40  J    26S.00 

42   horizontal    90"   detlecting    bars       4.40  l»i"X 

22    i!7V-'    deflecting    bars 6.25  1S7.50 

14  22^°   defecting  Iwrs 6.25  Si. 50 

90  R.   S.  A.   n\"  cranks 1.60  144.00 

50  R.  S.  A.  compensators 4.75  237.50 

40  1   wav  pipe  carriers 25  10.00 

.",640   pipe   carrier   sides U  400.40 

3.200    lop    rollers 03  96.00 

3,200    bottom    rollers 05  IGO.OC 

3.200     straps 02  04.00 

3,700    S/16".\l/12"    spring    cotters 

(C)      -15  lb. 60 

30  1  wa\-  ti-ansverse  pipe  carriers         .95  2S.50 

40  2  wav  transvei-se  pipe  carriers       1.12  44. SO 

15  3  way  transverse  pipe  carriers  1.35  20.2o 
15  4  wav  transverse  pipe  carriers       1.65  24.75 

550    solid    jaws 61  335.50 

40    screw    jaws SI  32.40 

S    pipe    lugs S6  6.SS 

42    point    adjusting   sci'ews 1.22  51. 2i 

20     switch     layouts     for     facing 

point     locks 41.25  S25.00 

3  1    arm    power   signals 1S7.:)0  .•)62.:>0 

2  2   arm    power   signals 265.00  530,00 

3  1    arm    pipe    connected    home 

signals       65.00  195.00 

2  2^  arm    pipe    connected    home 

•si-'nals S6.00  172.00 

9  Tarm    dwarf   signals 11.00  99.00 

7    500   ohm    relays 19.00  133.00 

4  c'lmnuitators    for    signal    pole, 

with     connection 10.50  42.00 

5  small   l.atterv   wells 12.00  60.00 

20   6'A"   red  roundels 68  13.60 

10  6iZ"    green    roundels .40  4.00 

4  6V>"  vellow   roundels 40  1.60 

■■3   R.    S.   A.   semaphore   lamps...       3.60  76. SO 

22.000  ft.  R.  S.  A.  signal  pipe 055  1,210.00 

3S0    cast    piers    for    cranks    and 

compensators     .70  266.00 

7611  ■■'4".\2M!"  bolts  for  same 04  30.40 

650  S"xl2"x24"  concrete  founda- 
tions      30  195.00 

1,300  %"  hook  bolts  for  same,..  .OS  104.00 
60    one    wav    metal    pipe    carrier 

bases     •■..        .IS  lo.sn 

SO    two    wav    metal    pipe    carrier 

bases     21  32.00 

20   three  wav   metal  pipe   carrier 

bases     27  5.40 

20    four   way    metal    pipe    carrier 

bases     35  7.00 

400    .si.K    way    metal    pipe    carrier 

bases -15  180.00 

110  eight  way  metal  pipe  carrier 

bases     55  60.50 

7.300  V."xlM;"  carriage  bolts  (C)  .56  40. SS 
500  ft    B.  M.  1"  common  pine  for 

frames     (M) 2S.00  14.00 

150   bbls.    cement 2.15  322.50 

ISO   vards    gravel. .1 30  54.00 

160    3i"N5"  lag   screws   (C) 85  1.36 

36   l"x36"   hocik  bolts 35  12.60 

350  a4"x36"   hook  bolts 23  S0.5n 

20  =i"x6"  machine  bolts 06  1.2'i 

25   sj"xlO"    machine   bolts 07  1.75 

100    il"xl2"   machine   bolts 09  9.00 

3  Wharton     derails 35.00  105.00 

2    Haves    derails 12.50  25.00 

12  pes.  oak  lO-'xlO'-xlO;  }  ,.300  ft.  M     30.00  69.00 

13  pes.  oak  lO'xlO  xl2   ) 

20  steel   track   ties 2.50  50.-00 

34   rail   braces 27  9. IS 

40     lbs.      pipe      rivets.      i4"x9/16" 

(cwt.)      3.21  1.28 

40  gals,   pipe  line  paint 1.15  46.00 

25    lbs.    ground    white   lead .07  1.75 

10  gals,    boiled  linseed  oil 40  4.00 

10  gals,   black   paint    (mixed) 1.50  15.00 

>4  gal.   red  paint   (mixed) 2.40  .60 

Vi   gal.   green  paint    (mixed) 2.40  .60 

14  gal.    yellow   paint    (mixed) 2.40  .60 

i^    gal.    blue   paint    (mixed) .25 

10  gals,  black  oil Os  .80 

2    gals,    lard    oil 44  .SS 

2   lbs.    graphite 10  .20 

2  tons   blacksmith    coal 4.50  9. 00 

3  ciiiires    emery    cloth 20  .60 

4S.000   ft.    copper   telegraph    wire. 

1.920     lbs 15  2SS.00 

50  10  ft.   S  wire  crossarms 70  35.00 

50  pairs  crossarm  braces   (C)....       5.70  2.85 

50    through    bolts    (C) 2.5S  1.29 

325   glass   insulators    (C) 3.45  11.21 

325   crossarm   pins    (C) 3.50  11. 3S 

98   colls   caustic   soda   battery....       1.91  1S7.1S 

1    batter\'   cupboard   for    tower 7.00 

1.000   ft.'trunking  1%"   groove...         .04  40. on 

TOO  creosoted  stakes  3  ft.  long..  .15  15.00 
3,600    ft.    No.    12   rubber   covered 

wire      (M) 21.5(1  77.40 

4  lbs.    friction   tape    (C) St)  .03 

5  lbs.   covering   tape    (C) 50  .03 

1    lb.    soldering    compound 50  .50 

6  lbs.    solder 20  1.20 

25  lbs.    8d  nails   (C) 2.30  .5S 

30    lbs.    20d   nails    (C) 2.20  .CO 

15  lightning  arrestors 1.25  IS. 75 

21  porcelain     cleats .45 

1    o])or.ator's   table 9.00 

1   rubber  mat.  3  ft.  by  22  ft 7.70 

1    tower   lamp 3.50 


1  clock 12,50 

2  tower   Indicators 15.00  30.00 

4  electric  locks  for  back  locks  of 

dista.u     signals .■ . .     21.00  84.00 

2  mechanical  time  locks  with  at- 
tachments          60.00  120.00 

7  circuit   breakers  for  machine..       9.00  63.00 

Total     $16,290.25 


signal  aiul  the  luimbcr  of  .swilclics  to  be  in- 
sulated. 

Straight  track  circuit  (i.  e.,  for  uiilirokcii 
track)  may  1)e  considered  as  a  constant  and 
costs  $'2-")(i.ii0  per  mile.  This  cost  is  shown  in 
detail    in   Table    IV. 

F.ach  switch  in  the  circuit  mu.st  be  insn- 
lalcd  and  equipped  with  a  switch  indicator. 
The  itemized  cost  of  1  switch  indicator  is 
shown  in  Table  V,  and  that  of  1  signal  in 
Tabic  VI. 

The  usual  practice  in  automatic  signal  work 
IS  to  make  the  sections  just  about  half  a  mile 
long.  This  means  in  each  mile  of  circuited 
track  there  will  be  4  insulated  joints,  2  sets 
of  track  battery  and  2  relays.  Besides  which 
the  rails  must  be  bonded  together. 


TABLE     III.— ■'OPERATED    UNITS"    OF    THE 
RAILWAY    SIGNAL    ASSOCIATION. 

Value. 

Name  of  Operated  Unit.  Units. 

Each    mechanical    signal    arm    working    in 

two    or   three    positions 1 

Each   power   signal  arm  working  in   two  or 

three      position      on      mechanical      plants, 

normal   indication   locking  included 2 

Each  pair  of  switch  points 1 

Each   single   slip   switch    (2    pairs   of  switch 

points )      2 

Each  double  slip   switch    (4   pairs  of  switch 

points)      4 

Each    set    of    mo\aI)Ie    point    frogs    (2   pairs 

of   frog    points) 2 

Each    derail 1 

Each  55  ft.  of  detector  bar  with  or  without 

locks     1 

Each   torpedo   placer 1 

Each   drawbridge   coupler 1 

Each    drawbridge    rail    surface    and    aline- 

ment  lock  for  one  pair  of  rails 1 

Each     drawbridge     leveling     and    operating 

apparatus  lock    1 

Each    track   circuit 1 


A  one-blade,  three-position  signal  costs 
$24o  and  requires  an  additional  relay  so  that 
in  estimating  they  should  be  valued  at  $4S"i 
each. 

.\  two-blade  signal  costs  $i'(ii)  and  also  re- 
quires two  relays,  and  in  addition  thereto  an 
e.xtra  lamp  and  three  extra  roundels  .i-o  that 
in  estimating  they  should  be  valued  at  $.")0.') 
each. 

An  average  of  five  line  wires  all  the  way 
is  about  right,  though  if  a  very  close  estimate 
is  required  it  would  be  necessary  to  have  a 
circuit  plan  drawn  up,  as  almost  every  signal 
engineer  or  signal  company  uses  a  (iifferent 
circuit,  and  the  location  of  switches  has  some 
bearing. 

Bare  copper  wire  in  place  at  present  prices 
is  worth  about  $40  per  mile  per  wire,  or  an 
average  of  $200  per  mile  for  line  wire. 

Insulated  copper  line  wire  in  place  is  worth 
about  $70  per  mile. 

Galvanized  iron  or  copper  clad  wire,  citlicr 
bare  or  insiUated,  is  worth  less  than  the  above 
figures. 


TABLE       IV.— DETAIL       COST       OF       1-JIILE 
TRACK    CIRCUIT. 

700    hoiul    wires $     .Oli/,  $  10.51) 

1.500  channel  pins    (M) 6.50  '         9.75 

2    battery    chutes 10.50  21. on 

6    ceils   gravity    battery 85  5.10 

105    ft.    trunking 05  5  "5 

2S     stakes 16  4. is 

150  ft.  No.  S  rubber  covered  wire 

(M) 30.00  4.50 

16  ft.  No.   6  b.ai-e  copper  wire .-IS 

2    relay    boxes  and    posts 2S  no 

2     relays ,';7.nii 

'i   yard  concrete  (for  foundations 

of    relay    boxes) 3  .',0 

4    insulated    Joints    (each) 5.25  21. on 

I^aiut,    taiie.   solder  and   nails 2  SO 

Labor   bnuding,    350   joints    (each)       ,06  21.00 

U'lbor  ]iutlin.g   in   insulated   joints      ...  4.5n 
1-ihor      setting      battery      chutes, 

trnid\ing    ,'iiul    wiring    for    same      ...  32.50 
Labor    setting    relay    bo.xes    and 

11  lavs      and      v,-iring      same      to 

Hack     :..  45.00 

Total      ,$250.36 


TABLE     V,— DETAIL     COST     OF     1     SWITCH 
INDICATOR. 

4    insulating   joints $  21.00 

2  insulated  switch  rods 11.00 

1    switch    box 15.00 

1    switch    indicator 16.50 

155     ft.     trunking 7.75 

20     stakes x.20 

Vi    yard   concrete 1.75 

Nails,   tape,  solder  and  paint 6.00 

300  ft.  No.   12  rublier  covered  wire 7.20 

100  ft.  No.   8  rubber  covered  wire 3.00 

15  ft.  No.  6  bare  copper  wire 18 

4    lightning    arrestors 5. 00 

Channel  pins  and  galvanized  bond  wires..         .80 

Total     $  98.38 

Less   value    of    non-insulated    switch    rods 
taken    off 3.00 

Total     $  95.38 

Labor     58.00 

Total    '. $153.38 

To    summarize,    therefore,    automatic    block 
signals  may  be  figured  as   follows : 

Track  circuit  per  mile $256 

Each   switch   in   circuit  extra 153 

Each   one-blade    two-position   signal 408 

Each    two-blade    two-position    signal 505 

Each    three-position    signal 485 

Line  wire,  per  mile 200 

TABLE  VI.— DETAIL  COST  OP  1  SIGNAL. 
1   1-bladc   signal   (2  position  signal) $187.59 

1  semaphore  lamp    3.60 

2  red    roundels 1.80 

1    green    roundel 70 

1  relay  (500  ohms) 19.00 

1  yard  concrete  for  foundation 7.00 

4  l"x36"   hook   bolts 1.40 

75    ft.    trunking 3.75 

15     stakes 2.40 

500  ft.  No.   12  rubber  covered  wire 12.00 

1   battery  well 40.00 

5  lightning   arrestors 6.25 

IS  cells  caustic  soda  battery 35.00 

Nails,    paint,    tape,    solder 8.00 

Total    $328.40 

Labor     80.00 

Total $408.40 


Selection   of   Length   of   Transition 
Spiral.* 

In  fi.xing  the  aUnenient  of  a'  projected  fast 
interurban  electric  railway  recently,  the  writ- 
er was  confronted  with  a  dearth  of  informa- 
tion concerning  cither  theory  or  practice  for 
rigorously  selecting  proper  lengths  of  ease- 
ment or  transition  curves.  The  only  line  of 
thought  or  suggestion  on  the  subject  which 
could  be  found  was  that  outlined  by  Prof. 
Talbot  in  his  work  on  the  transition  curve, 
and  that  appeared  to  be  more  or  less  spe- 
cially applicable  to  his  particular  spiral.  Be- 
cause of  the  fact  that  standard  spirals  of  the 
Searles  type  had  been  adopted  and  were  in 
use  on  the  road  in  question,  it  seemed  inad- 
visable to  inake  any  radical  change  in  the 
type  of  easement  curve.  None  of  these  stand- 
:ird  easement  curves,  however,  were  of  a 
length  greater  than  100  ft.,  while  the  theory 
which  is  presented  herewith  demands  lengths 
up  to  and  in  some  cases  exceeding  300  ft. 

The  olH  spirals  having  chord  lengths  of  10 
ft.  were  adopted  as  "base  tables,"  and  new 
easement  curves  were  developed  from  these 
by  iTierely  increasing  the  chord  lengths  to  20, 
SO,  40  and  ")0  ft.,  maintaining  the  same  cen- 
tral angles  with,  of  course,  the  same  "angle  of 
increment,"  which  term  will  be  readily  under- 
stood by  those  familiar  w-ith  the  Searles 
spiral.  For  the  benefit  of  those  not  familiar 
with  this  type,  the  Searles  spiral  may  be  de- 
fined as  a  compound  curve  with  successive 
equal  chord  lengths  sub-tended  by  2,  3,  4,  5, 
etc.,  times  the  angle  sub-tended  by  the  first 
chord  length,  which  latter,  of  course,  may 
then  be  defined  as  the  "angle  of  increment," 

The  determination  of  the  proper  length  of 
transition,  however,  was  as  far  from  a  rea- 
sonable solution  as  ever.  Further  search  was 
then  made  of  printed  information  on  the  sub- 
ject, and  a  practically  complete  bibliog- 
raphy of  existin.g  English  literature  on  the 
])ropcr  lengths  of  transition  curves  and  rate 
of  rise  of  superelevation  of  outer  rail  was 
compiled  together  with  brief  synopses  of  the 
main   features  in  each  article. 


"A  paper  by  Frank  H.  Carter,  147  Washington 
St.,  Cambridge.  Mass.,  in  Appendix  B.  Report 
of  Committee  on  Track,  American  Railway  En- 
gineering Association. 


Almost  on  tlie  d;iy  of  the  completion  of  this 
iompilation,  and  while  the  writer  was  en- 
uag-ed  in  an  attempt  at  a  rigorous  solution  of 
tlie  problem,  with  practically  his  only  sug- 
ijcstion  a  mass  of  "rules  of  thumb"  or  track- 
layer's experience,  there  appeared  a  very  cred- 
itable report  of  the  Committee  on  Track  of 
the  American  Railway  luitiinecrins  Associa- 
tion and  published  in  Bulletin  108  of  that 
iiody.  This  report  is  replete  witli  compiled 
information,  some,  it  is  true,  of  the  "rule  of 
thumb''  order,  but  with  a  principle,  new  to 
the  writer,  from  several  of  the  roads,  namely, 
;i  length  of  curve  dependent  upon  the  rate  of 
rise  of  the  outside  of  a  train  on  a  curve  (at 
the  rail)  in  inches  per  second.  There  were 
letters  from  two  roads  with  diasrams  from 
one,  both  very  suggestive  of  a  method  of  at- 
tacking tlie  problem;  namely,  the  Cleveland, 
Cincinnati.  Chicago  &  St.  Louis  Rv.,  and  the 
Pittsburg  &  Lake  Erie  R.  R. 

With  this  new  material,  it  proved  to  be  an 
easy  matter  to  estalilish  a  relation  between 
superelevation  of  outer  rail,  radius  of  the 
central  curve,  speed  of  the  train,  rate  of  rise 
of  train  on  outer  rail  in  inches  per  second, 
and  the  proper  length  of  transition  curve,  on 
a  scientific  basis.  The  result  of  these  compu- 
tations and  a  brief  discussion  of  the  basic 
principles  involved,  with  reasons  for  their 
adoption,  are  presented  as  follows: 

The  rate  of  rise  of  superelevation  on  case- 
ment curves  is  largely,  if  not  entirely,  a  ques- 
tion of  its  effect  on  passengers  as  to  whether 
the  rapidity  of  vertical  rise  of  one  side  of 
the  train  produces  a  disagreeable  sensation. 
An  attempt  to  fornnilate  the  proper  length  of 
transition  curve  from  the  rate  of  rise  of  rail 
in  inches  per  lOo  ft.,  without  regard  to  tthe 
speed  of  the  train,  is  approaching  the  problem 
from  the  wrong  standpoint.  In  any  formula 
of  type  /=C  D  V'  the  constant  C,  as  will  be 
shown,  fixes  the  rate  of  rise  of  supereleva- 
tion of  rail;  therefore,  but  one  curve  and  one 
speed  will  satisfy  this  equation  in  regard  to 
rapidity  of  rise  of  train  in  inches  per  second. 
.Ml  other  curves  or  speeds  will  convey  dif- 
ferent sensations  of  ease  of  riding  to  the  pas- 
senger. The  average  rate  of  rise  of  the  out- 
side of  the  train  (at  the  rail)  in  inches  per 
second  should  be  the  governing  function  for 
the  determination  of  the  length  of  transition 
curve,  as  will  be  discussed  a  little  later.  In 
fixing  alinement,  smoothness  of  riding  is  all 
important    for  comfort;   hence,  the   same   rate 


of  rise  I  if  superelevation  on  curves  in  inches 
per  second  should  govern  for  the  entire  road, 
wdiere  a  scliedule  can  be  predicted  with  any 
degree  of  certainty;  a  difficult  matter,  of 
course,  in  most  cases  for  new  roads,  but  al- 
most alwriys  cap.alilc  of  realization  in  realine- 
ment,   when    timetables   are   established. 

It  appears  to  the  writer  that  the  clause  for 
insertion  in. the  Manual  of  the  American  Rail- 
way Engineering  Association,  viz.:  "that  the 
length  of  ihe  curve  should  not  he  less  tiian 
thirty  times  the  elevation  in  inches  for  the 
ultimate  speed"  (literally  meaning  that  no 
rise  of  superelevation  shall  be  greater  than 
1  in.  in  3h  ft.)  is  a  wise  provision  for  places 
where  the  speed  cannot  be  predicted,  but  that 
is  not  the  best  practice,  in  that  the  rate  of 
rise  of  transition  will  not  in  that  case  dei]end 
upon  the  speed  of  the  train. 

The  last  clause  of  the  paragraph  for  the 
j\Ianual  of  Recommended  Practice  of  the 
American  Railway  Engineering  Association, 
concerning  the  length  of  easement  curve,  viz. : 
"that  the  curve  should  not  be  less  than  two- 
thirds  the  ultimate  speed  in  miles  per  hour 
times  the  elevation  in  inches."  places  a  more 
rapid  rate  of  rise  of  the  car  in  inches  per 
second  than  has  been  considered  best  prac- 
tice for  steam  roads,  accordmg  to  available 
information  in  the  hands  of  the  writer.  By 
this  rule  the  rate  of  rise  would  amount  to 
about  2.17  ins.  per  sec.  while  the  conunon 
practice  appears  to  lie  from  1%  to  1%  ins. 
per  sec.  rise. 

The  length  of  easement  curves  used  on  the 
Cleveland,  Cincinnati,  Chicago  &  St.  Louis 
Ry.  is  apparently  based  on  an  assumed  rate  of 
rise  of  IVi  ins.  per  sec.  and  the  practice  of 
the  Delaware,  Lackawanna  &  Western  Rail- 
road is  given  as   1%   in.  per  sec. 

It  is  true  that  cases  may  be  cited  where 
faster  rates  of  rise  have  been  used;  notably, 
a  local  fast  urban  electric  railway  has  several 
spirals  where  the  rate  of  rise  is  1  in.  in  2ii 
ft.,  corresponding  to  'J.^O  ins.  per  sec.  vertical 
rise   at   'M\   miles   per   hour. 

These  curves  are  said  to  be  easy  ri<ling 
curves  from  the  standpoint  of  electric  road 
practice,  but  jolts  and  roughness  of  riding 
which  might  be  tolerated  by  passengers  on  an 
urban  electric  road  or  an  elevated  road,  would 
not  be  considered  good  practice  for  steam 
roads,  where  the  demand  is  for  smooth  rid- 
ing, such,  for  instance,  that  passengers  might 
be  able  to   write  .a  letter  cnmfortablv  while  on 


a  car  in  motion.  It  may  be  of  interest  to 
note  at  this  point  th.at  this  same  railway  has 
lately  made  radical  changes  in  increasing  its 
Ien,gth  of  transition  curve. 

To    formulate    the    fore.going   discussion,    let 
c^tlie   superelevation   in    feet, 
.ly^distance    in    feet    lietwecn    centers    of    rail 
heads. 

/'=^speed   of   tr.iin   in    unles   per  hour, 
<=:specd   of   tr.-iin   in    feet   per  second, 
/?=^radius   of   central   curve   in    feet, 
/-'^degree  of   curve. 
/,=  length   of  transition   cur\c   in    fee!. 
/=distance    in    feet    transition    cur\e    superele- 
vation  1   ins,,  .and  «=inches  per  second  a  train 
is    assumed    to    rise    vertically     on     transition 
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I'iagrams  have  been  made  showing  graph- 
ically the  relations  of  the  various  functions 
to  each  other.  With  these  diagrams  a  com- 
parative study  may  be  made  of  the  practice 
of  some  of  the  companies  given  in  Bulletin 
ItiS,  previously  referred  to,  and  other  in- 
formation gatliered  elsewhere,  by  assembling 
the  data  on  a  common  basis. 


GENERAL    ARTICLES    AND    CLASSIFIED    ITEMS 


Going  Value  of  Public  Service  Corpora- 
tions, As  Determined  by  the  Wis- 
consin   Railroad     Commission 
in   the    Madison   Gas   and 
Electric  Case. 

On  March  8.  llMu.  the  Railroad  Commission 
of  Wisconsin  rendered  a  decision  in  the  case 
of  the  State  Journal  Co.  et  al.  vs.  the  Madi- 
son Gas  and  Electric  Co.,  in  which  the  deficit 
theory  of  determining  "going  value"  was 
adopted,  although  the  mcthoil  of  applying  the 
theory  is  open  to  criticism.  In  the  editorial 
columns  of  this  issue  we  have  indicated  what 
we  regard  as  being  the  most  important  mis- 
takes made  by  the  Wisconsin  Railroad  Com- 
mission in  applying  the  deficit  theory. 

In  a  future  issue  we  shall  give  the  appraised 
value  of  the  gas  and  electric  li.ghting  plant 
of  the  Madison  Gas  and  Electric  Co.  The 
follow-ing  is  a  complete  abstract  of  the  Com- 
mission's discussion  of  .going  value: 

GOING  V.\LrE. 
Contention  was  made  by  respondent  that 
an  important  element  of  value  which  nnist  be 
included  in  the  valuation  for  the  purpose  of 
fixing  reasonable  rates  was  of  ;ui  intangible 
character,  variously  designated  as  "going 
value,"  "going  costs,"  "development  value," 
"development  cost,''  "cost  to  get  the  business," 
"enhanced  value  over  physical  v.alue  arising 
out    of    connected    business,''     and    numerous 


other  terms  and  descriptions.  I'elil)uners 
were  inclined  to  object  to  any  allowance  of 
value  on  account  of  intangibles  or  franchises, 
and  while  the  respondent  did  not  claim  any 
value  on  account  of  the  fact  that  it  is  pos- 
sessed of  a  practically,  exclusive  franchise, 
testimony  was  adduced  to  show  that  a  lar.ge 
portion  of  the  value  of  a  plant  lies  in  other 
elements  than  those  which  would  be  included 
in  an  inventory  of  the  physical  property,  to- 
gether with  proper  allowances  for  piecemeal 
construction,  for  en.gineering,  interest,  etc.. 
durin.g  construction,  and  for  working  capital. 
It  was  asserted  that  if  the  valuation  were 
made  exclusive  of  this  intangible  value,  the  re- 
S|)ondent  would  be  deprived  of  a  portion  of 
its  property  without  due  process  of  law.  with- 
out inst  compensation.  an<l  contrary  to  the 
jirovisions   of   the   constitution. 

Two  of  respondent's  witnesses  estini.aled  the 
value  of  the  iiUangibles.  the  going  value,  at 
$2.'ifl.0oii.  and  another  witness  for  respondent 
placed  it  as  high  as  $;»0,nnn  to  $:no.00it. 
These  estimates  were  based  on  a  lon.g  hypo- 
thetical question  formulated  by  respo)ident's 
attorneys  and  involving  many  of  the  contro- 
\crted  iioiut-i  of  the  case,  for  which  reason 
tile  (|uestion  w.as  the  subject  of  strenuous  ob- 
jections by  attorneys  for  petitioners.  The 
presirlent  of  the  rcspoTident  corporation,  in 
elucid.iling  .a  nu-thod  of  valuation  wdiicli 
seems  peculiar  lo  him.  claimed  that  $I."iO,(iiio 
should  lie  allowed  as  the  value  of  the  devel- 
opment of  the  business,  being  h;df  the  receipts 


from  one  \e.ir's  Imsiness  of  the  plant  assumed 
in  the  construction  theory.  He  also  claimed 
an  .allowance  of  $."i8.800  as  interest  on  the 
whole  investment  up  to  Ihe  time  ;it  wdiich 
the  pl.aut  became  profitable.  In  addition  a 
third  claim  w.as  made  for  $10,000.  being  the 
eslinialed  excess  of  operating  expenses  over 
income  diu'in.g  the  developmeiu  i)eriod.  These 
three  claims,  tot.aling  S218.80ri.  witness  con- 
tended, are  of  the  nature  of  what  is  generally 
iucludeil  in  so-called  "going  valiu-."  Thus  it 
ajipcars  that  respondent's  claim  to  an  allow- 
ance as  .going  value  ranges  from  $'_'18,(iOo  to 
.flilo.iKlM,  The  testimony  on  this  element  of 
alleged  v;diu'  was  somewhat  dissimilar,  but 
had,  nevertheless,  many  points  of  likeness.  In 
general  the  witnesses  maintained  that  this 
value  was  the  difference  of  value  between  a 
plant  with  customers,  connected  bnsiiu'ss.  reve- 
nues and  going  attributes,  over  the  \:ilue  of  a 
similar  plain  ready  lo  be  oper.ited  but  not  yet 
quickened  by  operation,  having  no  customers, 
no  business,  no  revenues,  merely  ah  orderly 
aggregation  of  physical  elements.  Respond- 
ent apparently  endeavored  to  keep  .away  from 
th.al  deliiiition  of  going  value  which  seeks  to 
fiisten  n|)on  a  plant  an  item  of  v.alue  equal  to 
the  difference  Iietween  the  value  based  upon 
iinestinent  .and  the  value  arrived  at  I)y  capi- 
lali/ing  the  net  e.irnings.  evidently  realizing 
the  lallacy  invohed  in  Ihe  proposition  so 
ofien  made,  that  the  value  of  public  lUility 
pri'iierty  should  be  based  on  its  earnings,  re- 
gardless  of   the    fact   that   these   net   earnings 
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night  have  been  produced  by  extortionate 
rates  exacted  from  the  public.  In  so  far  as 
tliese  witnesses  associated  this  claim  of  in- 
tai.gible  or  going  value  with  actual  or  prob- 
able costs,  they  included  in  the  amount 
claimed  such  sums  as  probably  had  been  ex- 
pended in  order  to  get  business,  the  doing  of 
work  free,  the  giving  away  cf  appliances  or 
the  sale  of  the  same  at  cost  or  less  than  a 
fair  profit,  the  solicitation  of  business,  adver- 
tising of  whatever  kind,  demonstrations  of 
new  conveniences  for  the  utilization  of  gas  or 
electricity,  education  of  the  public  to  the  ad- 
vantages of  using  the  product  of  the  plant, 
also  expenditures  in  the  way  of  iiUerest  on 
the  investment  during  the  development  time 
prior  to  the  point  of  profitable  business,  and 
likewise  expenditures  or  losses  in  operating 
expenses  during  the  unprofitable  period. 

In  so  far  as  going  value  was  associated 
with  other  elements  than  the  cost  of  building 
up  the  business,  various  items  were  included 
which  dilTer  greatly  from  each  other,  both 
as  to  their  nature  and  in  other  respects,  and 
which  can.  perhaps,  in  a  general  way  be 
classified  under  one  or  the  other  of  the  fol- 
lowing heads :  Economies  in  construction 
resulting  in  relatively  high  efficiency  for  the 
amounts  expended ;  the  fact  that  the  company 
has  a  connected  business  including  the  physi- 
cal connections,  such  as  service  pipes,  etc.; 
the  fact  that  the  plant  has  been  kept  in  a 
good  state  of  preservation  and  efficiency 
and  can  render  good  service ;  a  steady  in- 
crease in  the  takers  or  in  the  business ;  that 
the  company  has  the  right  to  conduct  its 
business  in  the  city;  that  it  owns  enough  land 
to  meet  the  demands  for  future  growth  of 
rhe  plants;  that  the  plants  are  economically 
operated ;  the  amount  people  are  generally 
willing  to  pay  for  such  properties  as  com- 
pared" with  the  cost  of  the  tangible  assets ; 
the  earning  and  producing  capacity;  the  fact 
that  the  company  has  no  direct  competition  in 
this  city;  and  of  other  facts  of  this  nature. 
Going  value  was  also  said  to  be  measured 
dollar  for  dollar  by  the  receipts  of  the  first 
year's  business  of  the  plant,  and  again  by 
one  year's  business. 

This  subject  of  going  value  is  one  of  the 
-utmost  importance  in  the  valuation  of  public 
utilities  for  the  purpose  of  fixing  rates,  and 
it  is,  moreover,  a  subject  upon  which  there 
are  many  differences  of  opinion.  Because 
fif  these  facts,  and  because  of  the  interest 
generally  attaching  to  this  subject,  a  brief  re- 
,view  of  the  individual  testimony  on  this 
subject  is  included. 

Dr.  .\.  C.  HumpTireys,  in  his  testimony  for 
the  respondent,  estimated  the  intangible  value 
of  respondent's  plant  at  $,300,0110  to  $.310,000, 
the  highest  estimate  of  this  item  ventured  in 
the  case.  Explaining  this  estimate,  witness 
said  that  in  practically  all  cases,  starting  up 
a  new  undertaking  of  this  kind,  capital  has  to 
he  put  into  the  developing  of  the  business, 
producing  finally  a  development  value  that 
is  sometimes  equal  to  the  tangible  assets, 
sometimes  even  more.  In  the  present  case  he 
estimated  the  development  value  equal  to  not 
less  than  one-third  of  the  value  of  the  physi- 
cal plants,  and  he  insisted  that  his  estimate 
was  low.  He  enumerated  among  the  contri- 
hulinns  to  the  development  value  all  the 
inonev  put  into  the  developing  of  the  business 
prior  to  the  time  w'hen  stockholders  can  get 
return  for  their  money.  Under  the  ordinary 
methods  of  accounting  these  payments  would 
be  charged  up  to  operating  expenses,  but  Mr. 
Humphreys  preferred  that  they  be  charged 
'ip  by  some  method  that  would  show  that 
the  money  had  been  spent  as  a  development 
charge.  Another  contribution  to  this  develop- 
ment, intangible  or  going  value,  he  would 
name  interest  on  the  money  raised  by  bond.-; 
or  furnished  by  the  owners  of  the  plant  them- 
selves, which  interest  accrues  during  the 
period  of  development  prior  to  the  day  of 
profit  in  the  history  of  the  plant.  Still  an- 
other contribution  to  the  development  value 
would  be  the  difference  of  cost  of  construc- 
tion in  the  direction  of  economy,  or  the  dif- 
ference of  value  in  the  direction  of 
increased  efficiency  by  reason  of  the  fact  that. 
iine  plant  might  have  had  in  its  construction 
the  advantage  of  the  best  talent  in  the  coun- 
try,   while    another    somewhat    similar    plant 


might    lia\e    suffered    for    lack    of    talent.     It 
was   sought,   in   the   examination   of   this  wit- 
ness, to  have  him  separate  into  its  component 
parts  the  amount   which   he  stated   to  be   fair 
for   a   going   value--33^Ti    per   cent   over    and 
above   the   physical    value   of     the   plant — but 
with   this   he   did   not  comply,   saying  that   he 
woulil  simply  mention  elements,  such  as  above 
enumerated,    that    enter    into     the     intangible 
value.     This    witness    had    valued    many    gas 
plants  for  purchase,  and  he  said  he  had  in  this 
work  frequently  placed  the  intangible  value  at 
as   high  a   figure   as  the  physical   value.     The 
witness    also    mentioned    such    other   elements 
of    intangible   value    besides    those    above    re- 
ferred to,  as  the  cost  of  the  development  of 
an  organization   for  the  effective  handling  of 
the   business,   the   loss   in   operating   expenses 
prior  to  the  profitable  point  in  the  history  of 
the  plant,  loss  of  dividends  during  this  period 
of  development,  the   fact  that  the  company  is 
possessed  of  connected  business,    has    service 
pipes  to  houses  and  other  buildings — not  mean- 
ing here  the  mere  value  of  the  physical  con- 
nections   and    the    pipes    themselves — the    fact 
that  the  plant  had  been  kept  in  a  good  state 
of   preservation   and   repair   enabling  the  giv- 
ing   of    good    and     satisfactory    service     and 
maintaining   the   good    will    element,    the    fact 
that    the    number    of     customers    had     been 
steadily    increasing    in    the    recent    past,    and 
the    fact    that   the   company   has   the   right   to 
conduct    its    business    without    violating     any 
law,    although    witness    declared    that    he    had 
not    estimated    herein   the   fact    that   the    re- 
spondent possesses  a  practically  perpetual  ex- 
clusive   franchise,   but   he   insisted    that    fran- 
chise   value    enters    into    going    value.      The 
fact    of    economical    operation    of    the     plant, 
witness    said,    would    contribute    to    intangible 
value,  but  he  had  not  included  it  in  this  case. 
The    witness    insisted    that    his    estimate    of 
going  value  was   not   based   on   earnings,   nor 
on  the  cost  of  producing  and  distributing  gas 
in    this   city,   nor   upon    the   price   charged    in 
Madison.      Though    repeatedly    requested     to 
do   so,   he   made   no   attempt  to   separate   into 
its  component   parts  this  great  sum  of  $300,- 
000   to   $310,000   which,   by   his   testimony,    he 
proposed    should   be    fastened   upon    the   plant 
in    such    a    way    that    the    interest    and    profit 
charges    thereon    would    become    a   permanent 
burden   and   charge   upon  the  community. 

The  witness  gave  another  method,  which 
he  said  was  sometimes  used  by  posted  utility 
men  in  estimating  intangible  value,  that  is.  to 
base  it  on  the  amount  of  business  actually 
secured,  and  witness  would  say  that  the  value 
of  the  business  actually  secured  would  be 
equal  dollar  for  dollar  to  the  gross  revenue, 
that  is,  if  the  gross  revenue  were  $300,000 
a  year,  witness  would  place  the  intangible 
value  at  not  less  than  $300,000.  He  would 
not  change  his  estimate  of  intangible  value 
even  if  the  facts  as  to  gross  and  net  earn- 
ings were  left  out  of  consideration,  nor  if  the 
reproduction  value  of  the  plant  were  found 
to  be  $')0,000  to  $100,000  more  or  less  than 
that  assumed  in  the  hypothetical  question. 
He  also  held  that  the  fact  that  the  respond- 
ent is  in  possession  of  real  estate  ample  for 
the  extension  of  the  business  was  an  ele- 
ment that  added  to  the  intangible  value,  as 
otherwise  the  company  might  have  to  go 
out  and  buy  real  estate  in  order  to  avoid  the 
necessity  of  moving.  He  again  stated  that 
there  is  a  decided  difference  between  the 
good  will  or  going  value  of  a  gas  company 
and  a  mercantile  establishment.  A  mercan- 
tile estalilishment  is  not  so  fixed  to  a  com- 
munity as  is  a  gas  plant.  The  mercantile 
company  can  shift  its  business,  turn  stock 
rapidly,  or  pull  up  and  move  to  another  and 
presumably  better  locality,  but  the  gas  plant 
cannot  be  moved  without  great  destruction 
and  loss.  Besides  this  it  takes  several  years 
to  turn  the  capital  in  a  gas  business.  He 
acknowledged  that  he  would  make  a  different 
estimate  of  the  value  of  a  plant  if  he  were 
estimating  the  value  for  purposes  of  pur- 
ch.ise  rather  than  for  the  purpose  of  rate 
making.  If  he  were  estimating  with  a  view 
to  purchasing,  he  would  figure  to  get  a  bar- 
gain and  so  his  judgment  of  value  in  that 
case  would  be  less  than  in  the  case  of  esti- 
mating value  for  rate  making.  Tn  the  case 
of    iHucliase    of    a    platU,    when    the    busines- 


proposition  merely  had  to  be  met,  the  actual 
appraisal  of  the  property  was  not  usually  con- 
sidered. The  point  in  such  cases  was  to 
deternuuc  whether  the  plant  was  capable  of 
doing  the  probable  business.  This  method  of 
valuation  lays  stress  upon  the  question  of  the 
relative    efficiency    of    the    plant. 

A.   E.   Forstall  placed   the  going  or   intang- 
ible value  of  the  plant  herein  at  $-250,000.  and 
stated  that  he  based  his  estimate  largely  upon 
what   people   are   willing  to   pay   for  property 
and    in    comparison    with    the    value    of    the 
tangible      assets.     This      witness     was     rather 
positive    in    his     estimate    of     the     intangible 
value,  and  while  he  enumerated  a  large  num- 
ber   of    elements    that     contributed     to     that 
value,  he  was  unable  to  give  the  Commission 
much,   if   any,   assistance   in   definitely   setting 
down  the  degrees  in  which  each  of  these  con- 
tributed to  the  going  value.     He  would  place 
among    the    elements    assisting    his    judgment 
as  to  the   intangible  value  that  should  be  al- 
lowed   respondent    the    following:      The    pos- 
sible earning  capacity  of  the  plant,  the  value 
being  the  sum  upon  which  the  plant  could  be 
made   to   earn    10   per  cent   after   taking  care 
of    depreciation,    repairs,    operating    expenses, 
contingencies  and  all  other  items  that  should 
be  taken  care   of   before   reaching  profit ;   the 
possession   of   land   ample   for  growth   of  the 
business  during  at  least  ten  years ;  the  main- 
taining  capacity    of    the    plant;    the    state     of 
preservation,     repair      and     efficiency    of     the 
plant:    general   cost   of   making  gas'and   gen- 
eral  cost  of  distributing  gas;   the  number  of 
consumers  connected  with  the  plant,  although 
witness    on    cross-examination    admitted    that 
the  going  value  could  not  be  predicated  upon 
connected  load   or  volume  of   business   unless 
the   business   were   conducted    at   a   profit,    as 
in    the    case    of    unprofitable      business     the 
greater  the  volume  the  greater  would  be  the 
loss;   the   fact  that   the   company  is   doing  all 
the  gas  and  electric  business  in  a  community 
of  a  certain   size;   on  good  will,  in  the  sense 
of     established,     developed    business,    witness 
was  of   the   opinion   that   each   customer   con- 
nected   with    the    plant    was    worth    some   $.30 
of    going   value.     Witness   said   the    franchise 
would   contribute   to   the   going  value,   but   in 
this  case  he  had  not  taken  this  item  into  con- 
sideration.    He    was    unable    to    give    figures 
for  the  general  cost  of  gas  manufacture  and 
distribution    and    did    not    know    whether    re- 
spondent   was    doing   business   at    a   profit   or 
loss,  although  he  assumed  that  it  was  operat- 
ing at  a  profit,  a  thing  which  he  appeared  to 
deem   necessary  before  intangible   value  could 
be   allowed,   although   this   was   later  qualified 
in    his    testimony    to   the    effect    that    a    plant 
might  have  going  value  even  though  at  pres- 
ent operating  at  a  loss. 

R.  B.  Brown,  testifying  for  respondent, 
gave  an  explanation  of  the  term  "going 
value."  which  differed  somewhat  from  the 
\iews  presented  by  other  witnesses.  He 
would  define  as  the  going  value  the  money 
which  in  all  probability  "  had  been  actuallv 
spent  in  order  that  the  structurally  complete 
plant  might  be  transformed  from  a  mere  as- 
semblage of  physical  parts  into  a  going,  oper- 
ating, service  giving,  revenue  producing  estab- 
lishment. This  expenditure  of  monev, 
chargeable  against  cost  of  developing  busi- 
ness, would  theoretically  be  at  the  point  of 
completion  of  the  plant  to  the  operating  stage, 
but  practically  this  development  cost  begins 
in  advance  of  the  completion  of  the  pfant. 
Many  successful  managers  of  utility  propertv 
;ire  willing  to  spend  dollar  for  dollar  for  new- 
business  on  which  basis  the  going  value  of  the 
respondent's  plant  would  be  about  $300.0("M1. 
Some  managers  are  unwilling  to  spend  that 
much,  but  most  managers  will  spend  not  less 
than  half  the  first  year's  income  in  order  to 
g-et  the  business.  Witness  testified  that  con- 
sidering conditions  in  Madison  he  judged  that 
$-2.')0,000  would  be  the  going  value  of  the 
plant.  Explaining  his  idea  of  this  value,  he 
testified   to   the    following  effect: 

"No  man  invests  money  in  a  gas  plant 
except  as  a  purely  business  proposition,  and 
as  such  he  would  not  consider  that  his  plant 
was  completely  built  and  the  inxestment  com- 
pleted tmtil  the  plant  was  brought  to  the  stage 
where  it  was  returning  a  reasonable  profit  on 
ibe    iiuestment.     That    being   the   case,    every 
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investment  entering  into  the  planning  and  the 
building,  and  the  obtaining  of  business  up 
to  tlie  point  where  the  business  was  giving  a 
.  reasonable  return  on  the  investment,  would 
"be  considered  a  part  of  the  cost  of  the  plant. 
Intangible  value  does  not  mean  indefinite 
'  value  at  all.  It  is  a  very  definite  value,  but 
one  very  difficult  to  figure  because  of  its  vary- 
ing greatly  with  conduions  and  with  different 
plants.  In  the  case  of  a  new  plant  the  neces- 
sity arises,  even  in  advance  of  the  actual  com- 
mencement of  the  work  of  construction,  of 
opening  an  office  and  gathering  together  a 
commercial  organization,  not  to  have  any- 
thing to  do  with  the  actual  construction  neces- 
sarily, but  to  take  charge  of  the  public  rela- 
tions' of  the  company  to  the  citizens  and  to 
the  city  authorities,  and  to  obtain  in  advance 
as  many  service  meter  appliance  orders  as 
possible,  and  in  that  way  to  fit  in  with  the 
construction  department,  and  to  educate  the 
people  in  a  theoretical  way,  before  the  start- 
ing of  the  plant,  as  to  the  advantages  and 
possibilities  of  the  use  of  gas.  After  the 
plant  is  in  operation,  this  same  department, 
simply  augmented  as  to  numbers  and  with 
somewhat  increased  expenses  as  to  advertis- 
ing, display,  demonstration,  etc.,  continues 
that  same  work  to  not  only  increase  the  num- 
ber of  consumers,  but  to  increase  the  uses  to 
which  the  consumers  already  obtained  put 
the  product,  and  such  expenses  are  believed 
to  lie  properly  charged  to  construction  until 
such  time  as  the  plant  is  on  its  feet.  It  is 
hard  to  state  what  this  cost  will  be,  but  an 
example  shows  that  up  to  the  time  of  com- 
pletion this  cost  had  exceeded  the  cost  of 
engineering  by  one  per  cent.  In  case  of  a 
plant  starting  out  new,  it  will  not  pay  oper- 
ating expenses,  usually  not  for  several  years. 
This  is  because  of  the  small  output  that  will 
be  present  during  the  beginning  of  operation, 
and  also  because  of  the  many  changes  that 
inevitably  have  to  lie  made  to  bring  about  co- 
ordination of  the  plant,  correct  constructional 
discrepancies  and  ill  fitting  to.gether  of  parts. 
Later  on  it  pays  operating  expenses  and  be- 
gins to  pay  a  small  proportion  of  the  return 
nn  the  investment.  It  is  difficult  to  consider 
under  the  most  favorable  circumstances,  a 
plant  starting  up  with  all  the  sei;vices  in  at 
the  end  of  the  period  of  construction;  but  on 
tliis  entirely  theoretical  assumption  it  might 
lie  |)ossiI)le  to  assume  that  the  plant  would 
pav  a  return  on  the  investment  inside  of  two 
years,  whereas  the  fact  is,  that  the  plants  do 
iiot  for  some  years  begin  to  pay  return  on  the 
investment.  Some  plants  take  five  years  be- 
fore paying  a  return  on  the  investment. 
There  is  no  question  about  the  difference  in 
value  between  the  plant  which  has  been  com- 
pleted and  has  no  business  and  the  plant 
which  has  been  completed  and  has  the  busi- 
ness. If  no  business  could  be  put  upon  it, 
its  value  would  be  nothing,  but  assuming  that 
it  has  an  established  business  piit  upon  it, 
the  increased  value  is  held  to  be  directly  pro- 
portionate to  the  added  business.  It  would 
make  no  difference  whether  the  intangible 
value  is  represented  in  bonds  or  stock.  It 
would  seem  impracticable,  in  most  cases,  to 
bond  the  company  for  more  than  the  tangible 
assets.  The  equity  of  the  stockholders  might 
be  considered  the  value  lying  in  the  business 
they  had  developed,  but  not  necessarily  so, 
as  they  might  have  furnished  all  the  money; 
if  makes  no  difference  because  the  money  is 
there  and  the  value  is  in  the  plant,  and  it 
makes  no  difference  to  the  future  because  the 
value  is  a  permanent  charge  upon  the  public, 
unless  a  sufficient  rate  of  return  be  allowed 
tn  create  a  sinking  fund  and  retire  the  bonds. 
The  possession  of  ample  land  for  future  ex- 
tensions of  business  is  a  fact  cnntrihuting  to 
intangible    value. 

"The  valuation  of  a  plant  for  the  purposes 
of  purchase  is  quite  a  different  matter  from 
valuation  for  the  purpose  of  rate  making. 
Capitalization  ni  possible  net  returns  is  an 
unreliable  way  of  valuing  a  plant,  uidcss 
other  considerations  are  taken  very  care- 
fully into  account-  One  would  have  to  fig- 
ure not  only  on  what  the  plant  is  worth  to- 
day, but  what  extensions  will  have  to  be  made 
to  take  care  of  the  increase  of  business, 
which  is  a  part  of  what  it  can  be  made  to 
pay;   and   here   there  is   a   good   deal   of   judg- 


ment tu  be  exercised,  as  in  detertiiining  the 
future  growth  of  the  city  and  what  the  char- 
acter of  the  busincse  is,  as  to  the  nature  of 
the  population,  as  to  what  their  individual  re- 
quirements may  be  or  can  be  made  to  be, 
and  then  what  additional  money  will  have  to 
lie  put  into  that  plant  to  take  care  of  that 
additional  business,  and  then,  on  top  of  that 
figure  what  the  ultimate  returns  will  be  and 
the  return  upon  the  ultimate  investment;  it 
is  not  a  business  of  straight  buying  at  so 
much  per  pound ;  one  has  to  figure  what  the 
possibilities  are  and  all  the  expenses  that 
go  with  these  possibilities.  The  amount  a 
plant  can  be  made  to  pay  is  quite  a  material 
element  when  one  is  purchasing.  The  ex- 
pense of  making  and  distributing  gas,  or  the 
amount  of  net  return,  docs  not  enter  into  the 
case  of  valuation  for  the  purpose  of  adjust- 
ing rates.  In  valuation  for  purchase  the  pos- 
sible net  return  would  be  one  of  the  large  fac- 
tors, and  the  question  of  appraising  the  oper- 
ating expenses  would  be  gone  into  very  care- 
fully; the  price  of  gas  would  be  limited  only 
by  the  price  at  which  a  profitable  business 
could  be  done  with  the  people.  It  is  not  a 
question  necessarily  of  high  price.  If  there 
is  an  opportunity  of  reducing  the  price,  that 
opportunity  or  possibility  is  valuable  because 
therein  lies  the  possibility  of  getting  a  large 
increase  of  business  at  a  small  cost  for  de- 
veloping, by  reducing  the  price.  Every  time 
a  reduction  in  price  opens  up  new  fields  by 
competition  with  other  fuel  and  lighting  agen- 
cies, it  will  increase  the  business.  The  cost 
for  development  in  a  small  plant  would  not 
be  necessarily  smaller  than  for  a  large  plant, 
for  the  fight  for  business  might  be  harder 
in  the  case  of  the  small  plant  than  in  the 
larger.  Even  were  the  plant  started  thirty 
years  ago,  every  bit  of  the  business  would 
have  to  be  gotten  by  expensive  work." 

He  declared  further  that  the  cost  of  get- 
ting business  and  of  making  extensions  is 
i.sually  paid  by  the  stockholders  rather  than 
by  the  consumers,  even  though  tliese  costs 
have  been  charged  up  to  operating  expenses. 
Even  if  these  expenses  were  included  in  the 
operating  account,  this  fact  would  not  sig- 
nify that  they  had  been  paid  for  by  the  con- 
sumers over  and  above  fair  rates  for  the 
service.  He  maintained  that  the  fair  rate  for 
service  was  the  amount  sufficient  to  cover 
actual  operating  expense,  depreciation,  allow- 
ance for  contingent  surplus,  and  interest  on 
the  investment,  and  until  it  be  shown  that  the 
consumers  paid  anything  in  excess  of  these 
items,  and  yet  there  remained  a  portion  of  the 
income  that  was  used  for  getting  business 
and  making  extensions,  it  could  not  be  said 
that  the  consumers  paid  for  the  develop- 
ment of  new  business  and  the  making  of  ex- 
tensions. Tlie  income  over  and  above  actual 
operating  expenses  belonged  to  the  stockhold- 
ers, but  if  divided  among  them  they  would  be 
forced  to  go  down  into  their  pockets  for 
funds  with  which  to  meet  extensions  of  the 
plant  and  the  development  of  its  business. 
He  also  expressed  the  opinion  that  respond- 
ent's plants  were  not  doing  profitable  business 
in  the  sense  that  the  income  is  paying  all  the 
operating  expenses,  depreciation,  contingent 
reserve  and  interest  on  the  investment. 

Investigation  of  the  facts  involved  makes 
it  quite  obvious  that  justice  between  the  in- 
vestors on  the  one  hand,  and  the  consumers 
on  the  other,  require  that  in  valuing  public 
utilities  consideration  should  be  given  to  the 
amounts  expended  by  the  former  in  building 
up  the  business  of  such  plants.  This  is  especi- 
ally true  when  the  earnings  of  a  utility  have 
not  been  sufficient  to  meet  reasonable  expen- 
ditures for  development  of  the  business  and 
besides  this  cover  operating  expenses,  depre- 
ciation and  reasonable  returns  on  the  invest- 
ment. No  public  utility  can  be  a  paying  con- 
cern until  it  has  obtained  a  iiaying  business. 
To  secure  enough  takers  so  that  the  revenues 
obtained  from  them  will  adequately  meet  all 
reasonable  outlays,  is  a  matter  that  usually 
requires  both  expenditures  and  time.  Com- 
paratively few  plants  are  therefore  paying  at 
first.  Several  years  are  often  required  to  ob- 
tain customers  enough  for  a  paying  business. 
In  the  meantime  the  plants  have  to  be  kept 
in  operation  and  the  losses  from  such  opera- 
tion    ni.idi'      up     Iiy     investors.     When     tbc-e 


losses  are  due  to  such  delays  in  securing  the 
required  amount  of  business,  which  can  not 
be  reasonably  avoided  and  have  not  been  cov- 
ered by  subsequent  surplus  earnings,  it  is 
difficult  to  escape  the  conclusion  that  they 
must  also  lie  regarded  as  one  of  the  elements 
that  should  be  considered  in  appraising  the 
plants  and  in  fixing  their  rates.  If  investors 
are  not  compensated  for  such  losses,  either 
by  being  allowed  reasonable  returns  thereon 
or  through  surplus  earnings,  they  will  not 
continue  to  invest  their  money  in  plants  of 
this  kind.  .Again,  the  investors  would  seem 
to  be  entitled  to  such  compensation  on  the 
ground  of  equity  alone;  for  these  losses  enter 
into  the  cost  of  the  service  and,  under  nor- 
mal conditions,  it  is  only  fair  that  the  rates 
charged  for  the  services  rendered  are  fixed 
at  a  level  that  is  high  enough  to  cover  all  rea- 
sonable costs. 

There  are  good  reasons  why  all  reasonable 
and  legitimate  costs  should  be  considered  in 
connection  with  the  valuation  of  the  plant 
and  the  rate  of  return  on  this  valuation.  The 
conditions  are  also  usually  such  that  costs 
of  this  character  can  be  ascertained  with  a 
reasonable  degree  of  accuracy,  when,  on  the 
other  hand,  it  comes  to  most  of  the  other 
element  which  under  the  testimony  herein 
should  be  valued  and  included  in  the  valua- 
tion of  the  utilities,  the  situation  becomes  dif- 
ferent and  much  tnore  complicated. 

Economies  in  construction  and  operation, 
and  efficiencies  in  the  producing  capacity  of 
the  plant  are  important  elements,  but  normal 
amounts  of  each  of  these  factors  are  required 
to  give  the  plant  a  value  that  is  equal  to  the 
cost  of  producing  it  and  its  business,  and 
anything  beyond  this  will  hardly  be  claimed 
in  this  case.  The  connected  load  or  business 
is,  of  course,  of  value,  but  it  appears  to  us 
that  this  value  is  covered  by  the  cost  of  estab- 
lishing the  connections  and  acquiring  the  busi- 
ness, which  costs,  in  one  form  or  another, 
have  found  their  way  into  the  accounts  of 
the  company  and  therefore  constitute  a  part 
of  the  facts  that  are  taken  into  consideration 
in  appraising  the  plants.  The  keeping  of  the 
plant  in  good  repair  or  good  operating  ef- 
ficiency is  an  item  that  it  covered  in  the  oper- 
ating expenses  and,  theoretically  at  least,  is 
borne  by  the  consutners.  It  is  not  an  item 
for  the  capital  account.  Possible  future 
growth  of  the  business  can  hardly  be  legiti- 
mately capitalized  by  utilities  which  are  not 
entitled  to  more  than  reasonable  returns  on 
their  investment;  and  this  is  also  true  of  the 
rights  to  do  business  in  a  particular  city, 
which  rights  have  been  granted  free  of  cost. 
The  ownership  of  land  to  meet  future  de- 
mands would  not  seem  to  imply  any  other 
value  than  that  which  is  given  to  this  land  by 
including  in  it  the  physical  valuation.  Mo- 
nopoly privileges  can  manifestly  not  be  justly 
capitalized  as  against  consumers;  nor  is  the 
amount  a  man  itiight  be  willing  to  pay  for  a 
plant  a  safe  guide  to  its  value,  at  least  not 
unless  all  the  facts  which  led  to  its  purchase 
are  fully  understood.  The  offer,  for  instance, 
might  be  based  upon  conditions  that  are 
either  teinporary  or  without  much  sig- 
nificance in  so  far  as  they  relate  to  the  value 
of  the  plant.  One  year's,  or  even  the  first 
year's,  gross  receipts  may  throw  some  light 
on  the  amoimt  of  business  a  plant  has,  but  it 
is  not  clear  to  us  on  just  what  theory  they 
represent  the  going  value  of  the  plant. 

In  a  certain  sense  the  elements  enumerated 
together  with  other  like  elements  can  be  said 
to  have  value.  But  it  seems  that  these  values 
depend  upon  and  are  covered  by  the  amounts 
that  have  been  economically  and  legitimately 
invested  in  the  physical  property  of  the  plant, 
the  natural  increase  in  the  value  of  the  laid, 
such  increases  in  the  value  of  other  physical 
parts  that  may  be  due  to  increase  in  prices, 
and  the  cost  of  developing  its  business  as 
measured  by  the  deficits  from  operation  when 
all  proper  and  legitimate  outlays  are  included 
in  the  operating  expenses.  The  investment  in 
the  plant  and  its  business,  as  thus  meas- 
ured or  determined,  seems  to  us  to  consti- 
tute the  valuation  upon  which  the  investors 
may  ordinarily  be  entitled  to  reasonable  re- 
turns and  upon  which,  under  like  conditions, 
il    may  be   the   duty   of   the   consumers   to  pay 
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TABLE    I.— MADISON    GAS    AND    KLECTraC  CO.— EAUXING    \ALUE.-GAS   I'LANT. 


1S96* 

1S97 

1S9S 

1899 

1900 

1901 

19112 

1903 ■ 

1904 

1903 

190S 

1907 

190S 

•Nine  months. 


$195,600 
204,124 
211,191 
222,466 
241. S62 
253,954 
2S2,6S9 
307,682 
338,706 
353.415 
365,552 
382.161 
395,167 


■3  S 

$10,576 
14,071 

8,629 
15,969 
12.329 
35,214 
27,556 
32,067 

7,657 

S.974 
12,706 

8,655 
12,224 


V 
T.     . 

If 

$1,152 
2,400 
2.400 
2,400 
2.400 
2,400 
2,400 
2,400 
2.400 
2,400 
2,400 
2.400 


=  ■3 
OC 
^  3 

a'" 
u  M 

Cl  c 
C.2 

a-z 

$1,953 
3,107 
3,344 
3,489 
3,757 
3,964 
4,555 
5,018 
5.557 
5,686 
5,837 
6,050 
6.255 


Oi  3 

5  9,780 
15,309 
15,SS9 
16.6Sr. 
18,140 
19.047 
21,202 
23,076 
25.403 
26,506 
27.416 
28,662 
29,638 


«7: 


$219,061 
239,011 
211,403 
jni.OOD 
278,488 
311,579 
338,402 
370,243 
379,723 
.■i90,9Sl 
413,911 
427,928 
443,284 


$14,937 
27,820 
18,937 
19.147 
24,534 
31,890 
30,720 
31,537 
26.308 
31.429 
31,750 
32,761 
42,341 


$204,124 
211,191 
222,466 
241,862 
2!'.3.n54 

2S2,i;s;i 

307,082 
338,706 
353,415 
365,552 
382.161 
395,167 
400.943 


such    returns    to    the 


rates    that    will    yield 
investors. 

It  is  true  that  such  elements  of  value  among 
those  which  have  just  been  enumerated, 
as  the  natural  increase  in  the  value  of  land 
and  such  increases  in  other  property  as  may 
be  caused  by  rising  prices  of  labor  and  ma- 
terial, may  not  be  offset  by  actual  outlays  on 
the  part  of  the  owners  of  such  plants ;  that  to 
include  such  items  in  the  valuation  may,  in 
a  sense,  amount  to  a  capitalization  of  un- 
earned increments;  and  that  there  may  be 
some  question  as  to  whether  this  is  equitable 
as  between  company  and  consumers.  There 
is  mucli.  however,  to  be  said  on  the  other  side 
of  this  question.  That  the  law  as  well  as  our 
social  system  recognizes  such  gains  in  prac- 
tically all  other  undertakings,  is  evident  from 
the  fact  that  rents  and  interest  charges  usu- 
ally vary  with  the  natural  increase  in  the  value 
of  the  property  they  cover.  As  the  cost  of 
reproduction  of  a  plant  usually  plays  per- 
haps the  most  important  part  in  determining 
its  value,  it  is  more  than  likery  that  the  own- 
ers would  have  to  bear  losses  in  case  land 
and  other  property  had  depreciated  instead  of 
appreciated.  It  would  seem  only  just  that 
the  rule  should  work  both  ways.  Apprecia- 
tions in  value  of  the  kind  in  question  are 
also  of  an  essentially  different  nature  from 
such  appreciations  in  value  as  those  which  by 
the  respondent's  testimony  is  classed  as  go- 
ing value.  It  is  appreciation  of  a  kind  that 
is  generally  acknowledged  as  rightfully  be- 
longing to  the  owners  of  the  property  which 
has  thus  risen  in  value.  It  is  based  neither 
on  unreasonable  rates,  nor  on  assumed  busi- 
ness conditions  or  similar  facts  of  this  na- 
ture. It  is  simply  due  to  general  growth  and 
development.  In  view  of  these  facts  there 
would  seem  to  be  good  ground,  from  both  a 
legal  and  economic  viewpoint,  for  giving  such 
appreciations  in  value  consideration  in  ap- 
praising public  utilities.  At  any  rate,  we  can 
not  now  see  good  reasons  upon  which  to 
exclude  these  elements  from  the  appraisal  of 
utility  properties. 

The  value  of  the  various  elements,  which 
should  thus  be  considered  in  the  appraisal  of 
public  utilities  for  rate-making  purposes,  may 
be  determined  in  various  ways,  but  the  meth- 
ods which  were  employed  for  this  purpose  in 
the  case  of  Hill  vs.  The  Antigo  Water  Co. 
3  W.  R.  C.  R.  G23,  as  more  or  less  fully  illus- 
trated in  the  decision  of  this  Commission 
in  that  case  (page  7-38  and  other  pages) 
would  seem  to  be  as  practical  as  any  that 
could  have  been  conveniently  employed.  In 
that  case  the  plant  was  charged  with  the  cost 
of  the  plant  at  the  beginning  of  the  first  year, 
with  the  new  extensions,  interst  on  the  in- 
vestment, depreciation  of  the  plant  and  the 
expenses  of  operation  during  the  first  year. 
It  was  next  credited  with  the  total  gross 
earnings  during  the  year.  The  balance  be- 
tween these  debits  and  credits  was  regarded 
as  the  net  value  of  the  plant  at  the  end  of  the 
year.  This  balance  was  then  carried  forward 
to  the  beginning  of  the  second  year,  and  with 
the  extensions,  interest,  depreciation  and  oper- 
ating expenses  for  this  year  charged  up 
against  the  plant  in  the  same  manner  as  for 
the  first  year.  The.  credits  to  the  plant  for 
the    second    vear,   the    same   as    for   the    first. 


consisted  of  the  gross  earnings;  and  the  bal- 
ance was  regarded  as  the  net  value  of  the  plant 
at  the  end  of  the  second  year.  These  opera- 
tions were  performed  for  each  year  of  the 
life  of  the  plant,  the  balance  at  the  end  of  the 
last  year  regarded  as  the  value  of  the  plant 
on  the  earnings  basis  in  question  at  the  end 
of  the  period.  Computations  of  this  character 
must  of  necessity  show  the  value  of.  a  plant 
at  the  end  of  each  year  on  any  given  earnings 
basis.  If  the  figures  that  are  included  in 
these  calculations  ■  contain  only  such  items  as 
equitably  belong  therein,  and  if  the  rate  of 
interest  and  profit  that  is  used  is  the  rate  that 
is  fair  and  equitable  to  all  concerned,  then  it 
also  follows  that  the  balances  at  the  end  of  the 
year  are  fairly  close  representations  of  the 
reasonable  valuation  of  the  plant  and  its  busi- 
ness. 

Computations  very  similar  to  those  just 
described  have  also  ^een  made  for  the  plants 
involved  in  these  proceedings.  The  cost  of 
the  plants  at  the  time  they  were  acquired 
by  the  respondent  has  been  ascertained  as 
closely  as  possible.  This  cost,  together  with 
new  extensions,  increases  in  land  values,  de- 
preciation, and  interest  and  profit  on  the 
investment  were  then  charged  up  against  the 
plants  for  the  first  year,  while  the  plants  were 
credited  with  the  net  earnings  for  the  year, 
the  balance  thus  indicating  the  value  of  the 
plants  at  the  end  of  the  year  and  represent- 
ing the  amount  to  be  carried  forward  in  the 
computations  for  the  year  which  follows. 
Such  calculations,  for  each  plant  separately 
as  well  as  for  I)Oth  plants  when  combined, 
have  been  made  for  each  year,  and  the  results 
at  the  end  of  the  period  are  believed  to 
throw  a  great  deal  of  light  on  the  valuation 
upon  which  the  rates  for  these  plants  should 
be  computed. 

In  connection  with  these  calculations  there 
are  many  facts  to  be  noted.  The  cost  of  the 
jilants  in  189(!.  the  beginning  of  the  period. 
was  placed  at  $10.5,600  for  the  gas  plant  and 
$134,400  for  the  electric  plant,  or  at  $.330,000 
for  both.  The  basis  for  these  figures  was 
obtained  from  the  records  in  this  case,  which 
liave  already  been  explained.  The  figures  for 
tlie  new  extensions  or  additions  are  also  those 
furnished  by  records  and  so  corrected  as  to 
exclude   certain    items    for    free   house-piping. 


which  were  originally  charged  to  construction. 
These  items  amount  to  some  $9,440,  and  for 
tlie  purposes  of  this  case  were  transferred  to 
ihe  operating  expenses.  The  respondent  was 
given  the  benefit  of  the  natural  increase  in 
the  value  of  its  land.  It  was  estimated  that 
this  land  is  today  worth  at  least  three  limes 
as  much  as  in  1896,  and  this  increase  in  equal 
annual  allowances  was  added  to  the  values 
of  the  plant  upon  which  the  returns  on  the 
investment  were  figured.  Depreciation  was 
figured  on  the  depreciable  property  only. 
The  rate  of  depreciation  was  fixed  on  a  4 
per  cent  sinking  fund  basis  for  the  gas,  and 
on  the  straiglit  life  basis  for  the  electric 
plant.  The  returns  on  the  investment  for  in- 
terest and  profits  were  figured  on  the  valua- 
tion as  given  at  the  beginning  of  the  year, 
the  rates  being  placed  at  7..j  per  cent  for  the 
gas  and  8  per  cent  for  the  electric  plant.  The 
items  thus  enumerated  make  up  the  debits 
in  the  calculations.  The  credits  consist  of 
the  net  earnings,  or  of  the  balance  between 
the  operating  expenses  on  the  one  hand  and 
the  gross  earnings  on  the  other.  Several  cor- 
rections of  greater  or  less  importance  have 
been  made  in  both  the  gross  earnings  and 
operating  expenses,  which  have  had  some 
effect  upon  the  net  earnings  used  here,  Ijut 
the  explanations  of  these  changes  will  be 
postponed  for  the  present,  or  until  these  sub- 
jects are  taken  up  in  detail.  The  reasons  for 
iising  net  earnings  only  in  these  calculations 
instead  of  both  the  operating  expenses  and 
the  gross  earnings,  as  was  done  in  the  case 
referred  to  above,  is  simply  one  of  conveni- 
ence in  figuring.  The  plants  were  taken  over 
by  the  respondent  company  in  the  spring  of 
1896,  but  the  exact  date  of  the  transfer  is  not 
entirely  clear  from  the  records  in  the  case. 
In  the  calculations  herein,  however,  it  has 
been  assumed  that  it  took  place  the  beginning 
of  April. 

The  results  of  these  calculations  are  shown 
in  the  three  tables  which  follow.  The  first  of 
these,  or  Table  I,  is  devoted  to  the  gas  plant 
alone,  and  the  second,  or  Table  11,  to  the 
electric  plant  alone,  while  Table  III  includes 
the  figures  for  both  of  these  plants.  The 
right  hand  or  last  column  in  each  table  shows 
the  value  of  the  plants  and  their  business  at 
the  end  of  each  year. 

The  facts  disclosed  liy  these  tables  are  of 
the  greatest  importance  in  connection  with 
the  question  of  valuation  of  the  plants.  Table 
1.  for  instance,  shows  that  on  a  11-2  per 
cent  earning  basis  the  gas  plant  was  worth 
about  $400,943  at  the  end  of  the  year  1908. 
Table  II  show-s  that  on  an  8  per  cent  earning 
basis  the  electric  plant  was  worth  about  $450,- 
4.M  at  the  same  time.  Table  III  shows,  among 
other  things,  that  on  an  8  per  cent  earning 
basis  both  plants  were  worth  about  $8T9,-'i40 
at  the  time  stated.  These  facts  mean  that 
the  gas  plant,  since  it  was  acquired  by  the 
respondents,  has  earned  enough  to  meet  the 
operating  expenses,  including  depreciation 
and  interest  and  profit  at  the  rate  of  fully  7% 
per  cent  on  all  the  investments  in  this  plant; 
that  for  the  electric  plants  the  earnings  have 
been  more  than  sufficient  to  cover  the  cost 
of  operation,  depreciation  and  interest  and 
profits  at  the  rate  of  8  per  cent  on  the  in- 
vestments ;    and   that   both    plants,   when   con- 


TABLE    11.— JIADISON    GAS    AND    ELECTRIC  CO.— EARNING  VALUE— ELECTRIC  PLANT. 


ho 


r^  :3 


1896* $134,400 

1897 138,546 

1898 145,354 

1899 144. 15S 

1900 148,393 

1901 171.928 

1902 208,649 

I90:; 254,461 

19(14 294.959 

1905 321.969 

1906 369,698 

190T 380,296 

1908 453,768 

"Nine  months. 


$  6,745 
13,141 
8,613 
17,693 
34,550 
45.960 
55.329 
34.936 
23,345 
42,889 
13,138 
81.707 
13,SS7 


$  921 
1,620 
1.620 
1.1121) 
1,620 
1,620 
1.620 
],62l> 
1,620 
1,02" 
1.620 
1.620 


.2-> 

9  bo 


$  4,030 

6,390 

7.066 

7,509 

8.419 

10.196 

12.559 

15,403 

17.199 

18.400 

20.605 

21,281 

25,482 


c  c 

!-  O 


•z? 


$  7.168 
11.084 
11,628 
11,533 
11.871 
13,754 
16.692 
20.357 
23,597 
25,758 
29.576 
30,424 
36,301 


$153, 
170, 
174. 
182, 
204, 
243, 
294, 
326, 
360, 
410, 
434, 
515, 
529, 


264 
781 
281 
513 
853 
459 
849 

720 
636 
637 
328 


$14,718 
25,427 
30,123 
31,120 
32.924 
34.810 
40,388 
31.818 
38.751 
40,938 
54,341 
60.560 
78,987 


$138,546 
145,354 
144,l."iS 

I4x,3n:: 

171.929 
208.649' 
254,461 
294,9.59 
321.969 
369. 69S 
380.296' 
453,768- 
450,451 
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sidered  together,  have  earned  more  than  their 
operating  cost,  depreciation,  and  a  return  of 
8  per  cent  on  the  investment  in  these  plants. 

The  facts  indicate  that  the  value  of  these 
plants  for  rate-making  purposes,  when  all  the 
elements  which  enter  into  this  value  are  con- 
sidered, does  not  exceed  their  cost  of  re- 
production new,  including  that  proportion  of 
the  depreciation  up  to  the  date  which  has  not 
been  actually  covered  by  renewals.  That  is, 
if  under  the  circumstances  the  rates  of  re- 
turn that  have  been  allowed  in  preceding  cal- 
culations, when  taken  as  a  whole  for  the  en- 
tire period,  arc  reasonable  to  the  investors  in 
these  plants,  then  it  would  also  seem  to  fol- 
low that  the  cost  of  reproduction  new,  as 
shown  m  table  I,  represents  the  ma.ximum 
values  that,  for  the  purposes  of  these  pro- 
ceedings,  should  be  placed  on  these  plants. 

This  conclusion  is  strengthened  by  the  fact 
that  both  the  new  extensions  and  the  operat- 
ing expenses  which  entered  into  the  above 
calculations  were  somewhat  swelled  by 
charges  for  renewals,  which  charges,  under 
the  methods  of  computation  employed,  neces- 
sarily increased,  for  their  amount,  the  figures 
in  Tables  I.  11,  and  JII„  which  represent  the 
values  of  the  plants.  That  this  must  be  the 
case,  is  clear,  for  the  greater  the  cost  of 
operation,  the  greater  are  the  charges  that 
are  added  to  the  cost  of  the  plant  from  year 
to  year,  while  the  net  earnings  or  credits  of 
the' plant  become  correspondingly  smaller.  In 
fact,  the  situation  under  the  methods  of  cal- 
culation that  were  employed  above  is  briefly 
this,  that  all  deficits  in  the  net  earnings  be- 
low'the  stipulated  rates  of  return  of  7%  and 
8%,  respectively,  for  their  amount  increased 
the  cost  of  tlic  plants  and  their  business, 
while  all  surplus  above  these  stipulated  re- 
turns for  their  amounts  reduced  the  cost  of 
the  plants  and  of  their  business.  In  the 
case  of  both  of  these  plants  there  were  years 
of  such  deficits  as  well  as  years  of  such  sur- 
pluses. For  the  gas  plant  the  former  are,  on 
the  whole,  about  offset  by  the  latter.  For  the 
electric  plant,  on  the  other  hand,  the  sur- 
pluses, when  taken  as  a  whole,  were  consid- 
erably greater  than  the  deficits.  This  ac- 
counts for  the  fact  of  the  value  of  physical 
propertv  and  of  the  business  of  the  electric 
plant,  as  shown  in  Talde  II,  being  lower  than 
the  cost  value  of  this  plant  as  given   in  table 

I.  (which  will  be  published  in  a  subsequent 
issue   of    this    journal). 

On  the  other  hand,  if  during  the  entire 
periods  the  earnings  of  the  plant  have  been 
great  enough  for  all  legitimate  purposes,  and 
the  deficits"  in  the  deprecation  fund  are  not 
restored  by  the  stockholders,  then  it  _  wnuld 
seem  that  the  values  of  these  plants  for  the 
purposes  herein  are  approximately  represent- 
ed bv  their  present  value,  plus  the  amounts 
by  which  these  values  are  exceeded  by  the 
figures  which  in  Tables  I  and  II  represent 
the  values  of  the  jilants  at  the  end  of  1008. 
In  other  words,  it  is  only  in  the  event  that 
the  condition  a--  .'i  whole  is  such  as  to  require 
a  valuation  of  the  physical  property  that  is 
lower   than   the   v.-ihic  given   in   Tables    1    and 

II,  that  the  plants  can  lie  .-^aid  to  have  any 
value  over  and  above  the  value  of  the  phy- 
sical propertv  f'>r  tb.e  purposes  of  this  case. 
For  instance^  if  luider  the  prevailing  circum- 
stances it  is  found  that  the  value  of  the  phy- 
sical propertv  of  these  plants  should  not  be 
placed  higher  than  the  figures  whicli  in  table 
1  represent  their  present  value,  then  it  would 
also  -eem  that  justice  to  the  investors  de- 
mands that,  as  iust  stated,  something  should 
be  added  to  these  values,  and  that  the  amount 
so  added  sb.ould  nni  be  less  than  the  dilt'cr- 
tnce  between  the  figures  in  the  tables  just 
mentioned  and  tin-  present  value  of  the  physi- 
cal  propertv. 

This  excess  "f  the  total  value  ot  the  pl.mts 
over  their  phvsical  value,  which  may  be  fmind 
for  them  under  the  conditions  just  described, 
or  when  their  physical  value  is  placed  at  tlu' 
cost  of  reproduction  new  less  depreciation,  is 
not  in  the  full  sense  a  going  value  of  the 
same  kind  as  that  which  the  respondent 
claimed  in  this  case.  This  excess  wdiich,  as 
stated,  is  the  difference  between  the  values 
given  '  in  Tables  I  and  II  and  the  present 
value  of  the  physical  property,  on  the  present 
basis     of     figuring,     simply     represents     the 


amount  ])y  which  the  plants  have  failed  to 
earn  reasonable  returns  upon  the  investment. 
Tlie  going  value  claimed  Ijy  the  respondent, 
on  the  other  hand,  appears  to  us,  in  final 
analysis,  to  represent  the  estimated  value  of 
the  exclusive  right  to  perform  certain  serv- 
ices in  a  particular  city  or  place.  In  other 
words,  it  seems  to  be  a  value  that  is  placed 
on  what  may  be  called  a  monopoly  privilege. 
It  is  a  value  which,  while  in  some  respects 
it  resembles  the  value  of  good  will  in  com- 
mercial enterprises,  is  regarded  as  much  more 
tangible  and  permanent,  and  this  for  the  rea- 
son that  it  is  based  upon  elements  that,  in  the 
absence  of  legislation,  are  more  substantial  in 
character. 

For  public  utilities  which,  under  both  the 
common  and  the  statute  law,  under  normal 
conditions  are  only  entitled  to  reasonable  re- 
turns on  the  investment,  justice  as  well  as 
equity  appears  to  demand  that  the  amounts, 
if  any,  by  which  they,  under  ordinary  con- 
ditions, have  failed  to  earn  such  returns, 
should  be  considered  in  fixing  values  and 
rates  for  such  plants.  In  fact,  such  consider- 
ation would  in  most  cases  seem  to  be  abso- 
lutely necessary  in  order  to  secure  the  capital 
required.  For  it  must  be  obvious  to  all,  that 
unless  the  prospects  for  obtaining  at  least  a 
reasonable  amount  for  interest  and  profit  are 
at  least  fairly  good,  private  capital  will  not 
enter  such  enterprises.  By  this  is  not  meant, 
however,  that  deficits  from  operation  can  be 
equitably  taken  into  account  in  the  apprais- 
als or  rates  regardless  of  the  conditions  under 
which  they  were  incurred.  As  already  stated, 
when  such  deficits  are  due  to  abnormal  con- 
ditions, or  when  due  to  bad  management,  de- 
fective judgment,  extravagance,  lack  of 
ordinary  care  and  foresight,  unduly  high 
capital  charges,  and  other  causes  of  this  na- 
ture, it  is  manifestly  clear  that  they  should 
be  accorded  little  or  im  consideration  in 
either  the  valuation  or  the  rates.  This  is 
also  likely  to  be  the  case  for  such  deficits 
which  were  incurred  under  and  borne  by 
others  than  the  present  owners,  and  which 
have  been  wiped  out  in  the  various  transfers 
of  ownership.  That  these  propositions  are, 
as  a  rule,  sound  and  equitable,  appears  to 
be   so  clear  as  to  need  no   further  argument. 

\\'ben  it  comes  to  the  capitalization  of  ex- 
clusive rights  to  perform  the  services  that 
are  rendered  by  public  utilities,  on  the  other 
hand,  the  situation  appears  to  be  different. 
Such  exclusive  privileges  are  monopolistic  in 
their  nature,  due  to  natural  conditions  and 
belfing  to  the  community.  They  have  been 
created  liy  the  growth  of  population,  and  by 
economic  and  social  developments  generally, 
rather  than  by  any  individual  efforts.  Be- 
longing to  the  public,  the  right  of  control 
and  of  the  disposal  of  such  privileges  also 
rests  in  the  community.  Under  these  con- 
ditions there  appear  to  be  no  gnod  grounds 
ujion  which  the  value  of  exclusive  privileges 
of  this  kind  should  become  private  property. 
This  is  especially  true  where,  as  in  this  state, 
the  trend  of  legislation  is  such  as  to  reserve 
such  values  for  the  public.  In  fact,  some  of 
the  principal  reasons  for  the  enactment  of  the 
Public    L'tilities    Law.   tb.c   law    which    restricts 


Ihe  issuance  of  security,  and  other  legislation, 
,i|)pear  to  have  been  the  restoration  to  or 
maintenance  for  the  public  the  benefits  that 
may  be  derived  from  the  rights  in  question, 
or  to  protect  it  from  such  extortions  which 
arc  possible  when  such  rights  are  controlled 
by  private  individuals.  The  effect  of  such 
legislation  is  to  eliminate  speculative  elements 
from  the  business '  of  operating  utilities  of 
this  kind  and  to  increase  the  safety  of  in- 
vestments therein.  It  appears  to  stand  for 
restrictions  upon  possible  speculative  gains  on 
the  one  liand,  and  greater  security  on  the 
other.  Its  aims  are  to  maintain  just  and 
equitable  relations  as  between  investors  and 
consumers.  A  policy  of  wdiich  this  can  be 
said,  insofar  as  it  affects  enterprises  which 
bear  such  a  peculiar  relation  to  the  public  as 
is  the  case  of  public  utilities,  appears  to  us 
to  be  both  wise  and  necessary.  That  in  the 
face  of  these  and  other  facts  of  similar  im- 
jiort  exclusive  rights  to  operate  public  util- 
ities can  have  any  value  that  can  be  equitably 
capitalized  as  against  the  consumers,  appears 
to  us  to  be  extremely  doubtful. 

In  our  cilitorial  columns  we  have  discussed 
the  fundamental  errors  in  the  method  used 
I)y  the  Wisconsin  Railroad  Commission  in 
calculating  going  value.  There  are  two  more 
errors  of  minor  importance  which  we  shall 
indicate  here. 

The  first  of  these  errors  consists  in  adding 
the  annual  increase  in  land  values  (1th 
column  of  Tables  I,  II  and  III),  and  then 
allowing  interest  {'V2  to  8  per  cent)  on  this 
increased  land  value.  T.able  III  shows  that  the 
total  increase  in  land  value  was  about  $10,000. 
.■\s  the  annual  increments  in  value  are  added 
ti.i  the  plant  value,  the  result  is  to  add  com- 
pound interest  to  these  increments,  sufficient 
in  this  case  almost  to  double  the  $16,000.  But 
the  present  value  of  the  land  is  estimated  to 
be  only  $()2.ooO.  Ifencc  the  combined  incre- 
ment in  \alue  and  the  compound  interest  is 
far  in  excess  of  the  present  value  of  the 
land.  This  is  irrational.  The  correct  method 
is  to  ignore  the  increment  in  land  value  when 
calculating  development  expense.  The  land 
takes  care  of  its  own  development  expense, 
if  we  may  thus  express  it.  .Although  the 
original  cost  of  the  land  should  be  included 
in  the  jilant  value,  the  increment  in  land 
value  should  be  addeil  in  diio  sum  at  the  end 
of  the  oper.ition,  that  increment  being  the 
ditTerence  between  the  original  c<ist  of  the 
land  and  its  present  value. 

The  second  error  consists  in  assuming  an 
annual  depreciation  that  diiTcrs  from  the 
,'ictual  dei>reciation.  and  also  in  compounding 
this  depreciation  by  adding  it  in  annually. 
The  fifth  cnbnun  of  Table  I!!  shows  that  the 
depreciation  totals  $-2.'?3.00il,  whereas  the 
actual  depreciation  was  only  $l(iO.(10it  accord- 
ing to  the  engineer's  estimate,  for  the  cost 
nf  re!)roduction  new  was  estimated  to  be 
$!l2T.o."iS.  .and  the  existing  (depreciated)  value 
was  estim;ite<l  to  be  $7-"i8.1.')0,  exclusive  of 
working  capit.'il.  But  Ihe  error  is  even  worse 
than  appears  on  the  face,  for  the  method 
.ipplied  in  Table  III  involves  adding  ciuipound 
interest  to  the  $2.'f-'lOO(i.  which,  in  this  case, 
is  i-(|uivalent  almost   to  doubling  the  $'2:i:i.00O. 
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The  correct  method  would  be  to  add  to  plant 
value  only  enough  for  depreciation  each  year 
to  amount,  at  compound  interest,  to  the  actual 
depreciation  at  the  end  of  the  period,  which 
in  this  case  was  $1(39,000  depreciation.  The 
same  result  is  attained  more  directly,  how- 
ever, by  ignoring  depreciation  entirely  until 
the  end  of  the  period  under  consideration, 
and  then  adding  the  full  actual  depreciation 
($Ui9,000)    to  the   development   expense. 

Both  the  foregoing  errors  made  by  the 
Commission  lead  to  greater  development  ex- 
pense  than   was   actually   incurred. — Editors.] 


The  Economics  of  Power  Supply  from 
Low  Head  Hydraulic   Plants  and 
Steam    Plants;    a    Compari- 
son of  Costs.* 

In  these  days  of  conservation  congresses 
and  conmiissions  we  hear  much  of  the  duty  of 
developing  all  possible  water  powers  to  their 
fullest  extent,  so  as  to  conserve  the  fuel  sup- 
ply. While  the  conservation  of  the  fuel  sup- 
ply is  desirable  it  must  be  kept  in  mind  that  in 
order  to  bring  about  this  result  there  is  neces- 
sary an  expenditure  of  material  resources  and 
human  effort,  both  of  which  should  be  con- 
served. Since  we  measure  all  values  in  terms 
of  money  the  test  of  the  desirability  of  de- 
veloping a  water  power  is  a  comparison  of 
the  cost  of  the  power  developed  and  deliv- 
ered at  the  point  of  consumption  with  the 
cost  of  power  at  the  same  point  of  consump- 
tion when  developed  by  other  means.  In 
many  cases  the  cost  may  be  so  great  that  the 
final  result  may  not  be  conservation,  biJt 
waste ;  even  though  the  power  of  the  water  is 
utilized  and  fuel  saved. 

Before  the  advent  of  electrical  transmission 
of  energ\-  the  utilization  of  water  power  re- 
quired that  the  factory  where  the  power  was 
to  be  used  should  be  located  near  the  power, 
the  disadvantages  of  the  location  as  respects 
transportation,  operatives'  dwellings,  and  so 
forth,  being  balanced  against  the  advantage  of 
cheap  power.  The  possibility  of  the  trans- 
mission of  energy  in  the  electrical  f  orm  _  to 
great  distances  from  the  point  of  generation 
has  removed  this  restriction,  except  in  those 
cases  where  the  cost  of  power  is  a  large  ele- 
ment entering  into  the  cost  of  the  finished 
product. 

The  writer  of  this  paper  w^ill  limit  his  dis- 
cussion of  the  general  subject  to  a  considera- 
tion of  the  economics  of  the  question  for  the 
conditions  existing  in  Iowa. 

Energy  in  the  electrical  form  having  been 
found  the  most  desirable  for  distribution,  and 
the  electric  distribution  system  being  inde- 
pendent of  the  source  of  power,  the  limitation 
is  set  that  the  test  of  economy  shall  be^  the 
cost  of  delivering  the  power  at  the  switch- 
board of  the  distributing  system.  Since  the 
life  of  nearly  every  part  of  a  power  plant  is 
not  over  50  years,  and  that  of  most  parts  not 
over  2-5  years,  it  is  not  safe  to  consider  prices 
of  fuel  as  differing  much  from  those  which 
prevail  at  present.  The  electric  plants  of 
Iowa  pay  at  present  about  $2.25  per  ton  for 
coal,  of  which  the  less  efficient  ones  use  about 
12  pounds  per  kilowatt  hour.  With  coal  at 
$3.25  a  ton  the  cost  of  supplies  per  kilov/att 
hour  will  be  about  2  ct.  for  small  plants  and 
12  cts.  per  kilowatt  hour  for  large  plants  us- 
ing steam  turbines. 

The  rivers  of  Iowa  not  having  a  very  rapid 
fall,  it  will  be  necessary  to  consider  the 
hydraulic  development  for  low  heads  of  from 
8  to  25  ft. 

The  problem  is  therefore  reduced  to  a 
comparison  of  the  economy  of  power  supply 
from  low  head  hydraulic  plants  and  steam 
plants,  other  forms  of  power  plants  not  being 
of  sufficient  importance  at  the  present  time  to 
consider.  The  near  future  will  probably  see  a 
development  of  the  producer  gas  plant  to 
such  a  point  that  it  will  be  more  economical 
than  the  steam  plant. 

The  cost  of  supplying  power  is  naturally 
divided  into  two  parts:  (1)  Fixed  expenses — 
interest,  depreciation,  taxes,  insurance;  (2) 
variable   expenses — salaries  and   wages,   main- 

•From  a  paper  by  Arthur  H.  Ford,  Iowa  City, 
la.,  before  the  Iowa  Society  of  Engineer.^. 


tenancc,  .supplies   (coal,  water,  oil,  etc.). 

As  long  as  the  plant  is  operating,  some  of 
the  expenses  under  the  second  head  are  fixed, 
but  as  the  determination  of  the  proportion 
between  the  fixed  and  variable  portions  is 
very  diflkult,  the  tendency  at  present  is  to  in- 
clude under  fixed  expenses  only  those  sources 
of  expense  which  would  continue  if  the  plant 
were  idle.  The  variable  expenses  being  de- 
pendent on  the  output  of  the  station,  it  is 
seen  that  an  important  consideration  in  the 
cost  of  power  service  is  the  relation  between 
the  fixed  and  variable  expenses,  which  is 
largely  determined  by  the  time  each  year  that 
the  power  is  used.  This  discussion  makes 
necessary  the  introduction  of  a  term  the 
meaning  of  which  is  often  misunderstood — 
namely:  the  yearly  load  factor,  whicli  is  the 
ratio  of  the  average  power  developed  during 
the  year  to  the  maximum  power  developed  at 
any  time  during  the  year.  This  factor  varies 
with  the  class  of  customers  from  10  per  cent 
for  a  purely  lighting  business  in  a  small  town 
to  SO  per  cent  for  an  electro-chemical  plant. 

Owing  to  the  great  range  in  the  cost  of 
liydraulic  development  and  pole  line  con- 
struction per  unit  of  plant  capacity  each  case 
must  be  considered  individually ;  so  the  dis- 
cussion will  now  be  confined  to  plants  ac- 
tually constructed  or  to  projects  concerning 
which  estimates  have  been  made  after  a  study 
of  the  location. 

(1)  Plant  at  Iowa  City,  owned  by  the  State 
University  of  Iowa.  Constructed  during  1906- 
07.  Approximate  figures  based  on  three  years 
of  operation,  Capacitv  of  plant  200  kilowatts. 
Head  2  to  9  ft. 

Investment: 

Hydraulic  plant   $39,00u 

Steam  reserve  100  kilowatt  (estimate)..   11,000 

Total  cost $50,000 

Total  cost  per  kilowatt 250 

Fixed  expenses: 

Interest.  6  per  cent $  3,000 

Depreciation    2,000 

Taxes   500 

Insurance   150 

Total  fixed  .$  5,650 

Variable  expenses: 

Wages    $  2,00ii 

Maintenance   ♦ 250 

Supplies,  coal,  etc 450 

Total  variable  $  2,700 

Total  operating  expense $  8.350 

Load  factor,  20  per  cent. 
Cost  at  switchboard,  $0,028  per  kw.  hr. 

Steam  plant  at  Iowa  City   (estimate).    Peak 
load   175  kilowatts.     Load   factor  20  per  cent. 
Investment:   175  kw.  steam  plant,  $24,500.    In- 
vestment per  kilowatt,  $140. 
Fixed  expenses: 

Interest.  6  per  cent $  1,470 

Depreciation,  5  per  cent 1.225 

Taxes.  1  per  cent 245 

Insurance,  1  per  cent 245 

Total  fixed  $  3. 185 

"\^ariable  expenses; 

Wages    $  3,00m 

Maintenance    SOO 

Supplies    6.000 

Total  variable  $  9, SOO 

Total  expenses $12,985 

Cost  al  switchboard,  per  kilowatt  hour,  $0,042, 

(2)  Hydro-electric  plant  at   Palisades  with 
steam    plant    at    Cedar    Rapids :    800   kw.    hy- 
draulic ;   15   ft.   head ;   2,300  kw.  steam.     Load 
factor  25  per  cent   (estimate)  : 
Investment:' 

Hydraulic  plant $300,000 

Transmission  line 25,000 

Steam  plant   230,000 

Total     $555,000 

Investment  pi  r  kilowatt,  $179.00, 
Fixed   expenses: 

Interest,    6   per   cent $  33,300 

Depreciation    18.750 

Taxes,  1  per  cent 5,550 

Insurance.    1    per   cent,... 2.550 

Total  fixed   $  60,150 

A'aiiable   expenses: 

Wages     $  13,000 

Maintenance     4,500 

Supplies     ' IS.OOO 

Total    variable    $35,500 

Total    expense    $  95.65i"> 

<'nst  III  switchboard  per  kilowatt  hour,  $0,0141. 
Lciad   factor  on  hydraulic  plant,  75  per  cent, 

.S'e.un  plant  at  Cedar  Rapids:  3,100  kilo- 
w:i'.ts;    load    factor   25   per   cent.      Investmenl  : 


Steam    plant,   $310,000.      Investment    per   kilo- 
watt, $100: 
Fixed   expenses: 

Interest,   6  per  cent $  18  600 

Depreciation,  5  per  cent 15  500 

Taxes.    1    per   cent 3,100 

Insurance,   1   per  cent 3,100 

Total    fixed    $  40,300 

Variable   expenses: 

Wages    $  13,000 

Maintenance    4  500 

Supplies    81,500 

Total   variable    $99,000 

Total    expense    $139,300 

Cost  at  switchboard,  per  kilowatt  hour,  $0.0204. 

(3)  Hydro-electric  plant  at  Iowa  Falls  (es- 
timate) ;  75  kw. ;  25  ft,  head.  Steam  auxilian,- 
100  kw.  Maximum  load  1,50  kw.  Load  factor 
20  per  cent.  Load  factor  on  hydraulic  plant 
30  per  cent : 

Investment: 

Hydraulic    plant    $36,000 

Overflowed   land    75,000 

Steam  plant    14.000 

Total    .$125,000 

Investment  per  kilowatt,  $830, 
Fixed   expenses: 

Interest,  6  per  cent $  7,500 

Depreciation    625 

Taxes,  1  per  cent 1.250 

Insurance,  1  per  cent 175 

Total  fixed   $  9,550 

Variable  expenses: 

Wages ,$  3.000 

Maintenance    500 

Supplies    1,320 

Total  variable   $     4,820 

Total  expenses   $  14,370 

Cost  at  switchboard  per  kilowatt  hour,  $0,054. 

Steam  plant  at  Iowa  Falls.     Maximurn  load 
150  kilowatts.    Load  factor  20  per  cent : 
Investment:     Steam   plant $21,000 

Fixed   expenses: 

Interest,   6  per  cent $  1.260 

Depreciation,    5   per   cent 1,050 

Taxes,  l  per  cent 210 

Insurance,  1  per  cent 210 

Total    fixed    $  2,730 

Variable  expenses: 

Wages    .■ $  3,000 

Maintenance    500 

S-jppIies   5,260 

Total  varialile  $  8,760 

Total  expenses $11,490 

Cost  at  switchboard,  per  kilowatt  hour,  $0,044, 

(4)  Hydro-electric  plant  near  Webster  City 
(estimate).  Capacity  of  plant  50  kw. ;  head 
of  water  20  ft, ;  load  factor  40  per  cent 
Steam  plant  capacity  225  kilowatts.  Peak 
load  250  kw.     Load  factor  20  per  cent. 

Investment: 

Hydraulic  plant $25,000 

Reservoir*    35,000 

Transmission    line    3,750 

Steam   plant    31,250 

Total    investment     $95,000 

Investment   per  kilowatt,   $380. 
Fixed  expenses: 

Interest.    6   per   cent $  5.700 

Depreciation     2,900 

Taxes,  1  per  cent 950 

Insurance     350 

Total    fixed    „ $  9,900 

Variable  charges: 

Wages     5  4,300 

Maintenance    SOO 

Supplies    5,000 

Total   variable    $10,100 

Total    expenses    $20,000 

Cost  of  switchboard,  per  kilowatt  hour,  $0,046. 

Steam  plant  at  Webster  City,  Peak  load 
250  kilowatts.  Load  factor  20  per  cent.  In- 
vestment :  Steam  plant,  $35,000,  Investment 
per  kilowatt  $140. 

Fixed   expenses: 

Interest.    6   per  cent J  2,100 

Depreciation.    5    per   cent 1,750 

Taxes,    l   per   cent 350 

Insurance,  1  per  cent 350 

Total    fixed    S  4,550 

Variable  expenses: 

Wages    $  3,000 

Maintenance     800 

Supplies    8,670 

Total   variable    $12,470 

Total   expenses    $17,020 

Cost  at  switchboard,  per  kilowatt  hour,  $0,039. 

•From  report  of  Iowa  State  Conservation 
Commission,   1910. 
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The  foregoing  figures  show  that  in  order  to 
have  a  hydrauhc  development  pay,  the  invest- 
ment cost  must  be  low  or  the  load  factor 
high.  Where  the  demand  is  such  that  the 
hydraulic  plant  can  be  run  at  full  load  most 
of  the  time,  it  may  pay  to  develop  water 
power  at  a  cost  as  high  as  $400  per  kilowatt. 

The  author  would  not  advise  the  develop- 
ment of  heads  of  less  than  8  ft.,  nor  streams 
with  a  minimum  flow  less  than  that  required 
to  generate  75  kilowatts,  nor  where  the  de- 
velopment cost  is  more  than  $2.50  per  kilo- 
watt, unless  the  yearly  load  factor  is  greater 
than  25  per  cent. 


LETTERS  TO  THE  EDITOR. 

The  Effects  of  Washing  Soda  on 
Concrete. 

Sirs: — In  Engineering-Contiacting  last  week 
there  was  an  inquiry  about  tlie  probable  weak- 
ening effect  of  washing  soda  on  concrete.  1 
iiave  used  it  several  times  to  inake  a  slow  set- 
ting cement  set  up  quickly  and  had  occasion 
once  to  make  a  strength  test  of  a  concrete  slab 
in  which  it  had  been  used.  The  concrete  was 
very  strong  and  the  soda  ash  apparently  did 
not  affect  the  strength. 

The  material  is  deliquescent  to  a  high  degree 
and  leaches  out.  leaving  the  concrete  porous. 
When  it  is  used  a  waterproofing  should  be  ex- 
ternally  applied. 

Yours  truly, 

ERNEST    McCULLOUGH. 

Chicago.   111..   May  22.   1911. 


Development  Expense  in  the  Valuation 
of    Public    Service   Properties. 

Sirs;  I  liave  just  read,  with  great  pleasure, 
your  remarks  under  the  head  of  "Development 
Expense  as  a  Factor  in  the  Valuation  of  Public 
Service  Property,"  published  in  "Engineering- 
Contracting"  of  March  Sth,  and  wish  to  con- 
gratulate you  on  the  very  able  way  in  which 
you   have   presented   your  view  of  the  case. 

There  is  one  statement,  however,  that  I  desire 
to  question.  It  is  as  follows:  "So  that,  in  the 
final  analysis,  depreciation  sliould  be  ignored 
entirely  in  any  appraisal  of  a  public  service 
corporation  where  the  object  is  either  rate- 
making  or  purchase  of  the  corporation  by  the 
public." 

It  seems  to  me  tliat  there  is  a  fallacy  here, 
which  I  can  perhaps  best  develop  by  quoting 
from  the  article  entitled  •'Valuation  of  the 
Physical  Property  of  llie  Peoria  Water  Co.," 
etc.,  page  253  of   your  March  1st   issue. 

"The  Iowa  couit  in  the  Cedar  Rapids  case 
appears  to  have  furnished  the  only  dissenting 
opinion  of  a  high  court  as  to  the  conclusion 
that  tlie  valuation  for  fixing  rates  should  be 
the  same  as  the  valuation  for  sale. 

■•That  there  is  no  real  distinction  becomes 
apparent  it  we  consider  that  no  public  utility 
can  have  two  values  at  a  given  time,  and  tliat 
its  fair  value  at  the  time  of  fixing  rates  must 
be  its  fair  value  at  the  same  time  for  any 
purpose.  If  its  fair  value  for  sale  differed  fr-om 
its  fair  value  for  fixing  rates,  at  a  given  time, 
then  rates  should  cliange,  merely  because  of  a 
change  of  ownership. 

"To  put  it  another  way.  If  a  given  sum  repre- 
sents the  investment  which  the  owner  of  a 
public  utility  is  entitled  to  have  paid  over  to 
him  in  case  of  a  forced  .sale  under  the  franchise, 
or  law.  then  he  is  entitled  to  a  fair  income  on 
the  same  investmeni  in  lasn  he  is  forced  to 
ret.iin    it." 

1  call  attention  particularly  to  the  last  sen- 
tence. The  supposition  on  which  this  state- 
ment is  based,  and  which  1  believe  to  be  a 
fallacy,  is  that  the  purcliaser  of  a  depreciated 
plant  at  its  depreciated  value  has  to  consider 
only  the  purchase  price  in  fixing  his  rates,  and 
tliat,  therefore,  there  is  no  reason  why  the  orig- 
inal '  owner    should    charge    i-ates    which    are    no 

higher.  ,    .,  .    , 

A  moment's  ivll.ction  will,  liowever,  I  tlunk 
make  it  clear  that  the  purchaser  of  such  a  plant 
should  either  at  once  place  in  a  fund  tlie  amount 
of  the  depreciation  which  has  already  accrued, 
and  which,  together  with  the  price  paid,  will 
represent  the  reproductive  value  of  the  property, 
or  he  must  collect,  duilng  the  remaining  life  of 
the  plant,  rates  which  will  enable  him  to  make 
good  both  the  depreciation  which  has  and  wliich 
will  accrue.  In  either  event,  he  will  have  to 
charge  rates  which  will  pay  a  return  on  the 
reproductive   value. 


The  fact  that  tlieie  i.s  a  distinction  between  a 
\aluatioii  for  the  purpose  of  sale  and  one  to  be 
used  as  a  basis  for  rate-making,  is  perhaps  more 
clear  when  a  simple  example  is  used.  Suppose, 
for  example,  that  a  contractor  who  desires  to 
purchase  two  horses,  has  offered  to  him  one 
horse  with  the  expectation  of  ten  years  of  useful 
life,  and  another,  older  horse,  which  will  prob- 
ably have  to  be  replaced  in,  say,  four  years.  As- 
suming that  for  the  ternrs,  respectively,  of  S 
and  4  years,  the  two  horses  will  do  the  same 
amount  of  work,  it  is  yet  true  that  the  first 
horse  will  command  a  higher  price.  Supposing, 
now,  that  tlie  contractor  desires  to  rent  these 
two  horses,  is  it  not  equally  apparent  that,  so 
long  as  they  are  doing  the  same  work,  their 
owners  are  entitled  to  receive   the  same  renliil? 

It  is  possible  lliat  you  may  be  interested  in 
the  enclosed  summary  of  my  views  on  the  sub- 
ject of  depieciation.  which,  I  believe,  contain 
one  or  two  thouglits  which  have  not  heretofore 
been   presented, 

I  shall  be  very  glad  to  have  your  views  on  tliis 
question,  and  hope  tliat  you  will  favor  me  with 
a  reply.  Yours  truly, 

W.  H.  WIXSLOW, 
Sec'y   &   Gen.    Man,, 
Superior    Water.   Light  &  Power  Co, 

Superioi-,   Wis,.  March  In.    i;ill. 

(,  I  he  inclosed  summary  nutcd  by  our  cor- 
respondent is  printed  below.— Editor, j 

In  theory,  sums  set  aside  out  of  earnings  to 
cover  depreciation  and  obsolescence  of  plant 
shotld  be  placed  on  deposit  at  interest  or  in- 
vested in  readily  convertible  securities;  but  it 
frequently  happens  that  such  sums  can  be  used 
lo  belter  advantage  in  providing  additions  to 
plant.  This,  for  the  reason  that  new  capital  can 
oe  secured  onl.\  at  rates  much  higher  than  can 
be  realized  on  deposits  or  quick  assets  of  any 
kind.  It  should,  however,  be  clearly  understood 
Uiat  when  depreciation  funds  are  used  for  exten- 
sion, the  owners  of  the  plant  are  only  tem- 
porarily relieved  from  the  necessity  of  furnish- 
ing the  additional  capital,  for  tlie  money  has 
merely  been  borrowed  from  the  depreciation 
fund  and  must  be  restored  to  it  when  the  need 
for  it  arises.  It  seems  to  be  a  common  practice 
lo  Ignore  interest  on  sums  borrowed  in  this  way, 
tliough,  by  so  doing,  a  situation  is  created  which 
IS  likelj'  to  become  awkwartl.  It  would,  for  in- 
,slance,  be  vei-y  difficult  for  the  owners  of  a 
plant  to  prove  to  a  court  or  a  commission  tliat 
they  were  entitled  to  earnings  on  capital  pro- 
\'ided  by  llieir  customers  through  a  depreciation 
cliarge.  If.  however,  no  earnings  were  to  be 
allowed  on  such  capital,  a  wholly  illogical  situa- 
tion would  arise  whenever  the  depreciation  fund 
was  reimbui-sed  by  the  raising  of  additional  capi- 
tal, as  it  is  just  as  clear  that  the  owners  are 
entitled  to  returns  on  capital  they  have  fur- 
nished as  that  they  are  not  entitled  to  returns 
on  capital  they  have  not  provided.  Suppose,  for 
example,  tliat  extensions  to  the  value  of  $200,000 
liaving  lieeii  made  witli  money  borrowed  from 
the  depreciation  fund  (on  which  no  earnings 
have  been  allowed)  it  becomes  necessary  tor  the 
owners  to  provide  this  sum  for  reconstruction. 
They  must  then  be  allowed,  say,  S  per  cent  on 
5200.000,  or  $16,000,  per  aniuun,  additional,  which 
means  that  rates  must  be  raised  suffleiently  to 
increase  earnings  that  much  without  any  change 
in  tlie  \'alue  or  extent  of  the  service  rendered. 
This  is,  of  course,  wholly  illogical.  On  the  other 
liand  it  is  equally  illogical  for  tlie  owners  to 
receive  a  return  on  this  part  of  the  capital  until 
I  hey  have  been  called  upon  to  provide  it,  Tlie 
only  way.  then,  to  do  Justice  to  both  parties  is 
for  moneys  so  used  to  receive  the  usual  returns, 
which  returns  must  be  treated  as  belonging  to 
the  depreciation  reserve.  This  raises  the  ques- 
tion of  the  basis  on  which  the  depreciation  re- 
serves are  to  be  figured,  as,  clearly,  if  these 
reserves  are  lo  be  credited  with  earnings,  lliey 
will  not  need  to  be  as  large  as  would  ollierwise 
lie  the  case.  The  foregoing  pninls  and  some 
others  bearing  cui  the  subject  are  eo\-ered  liv 
I  he  following  live  statements: 

1 1, 1  To  escape  loss,  the  owners  of  public  utilily 
lilaiits  must  bi-  allowed  to  receive  returns  on  the 
\alue  new  of  the  plants,  provided  they  have 
furnished  ilie  entire  sums  for  the  building  and 
extending  of  tlie  plants,  it  being  imiiiaterial 
whether  the  moneys  used  for  extensions  arc  con- 
tributed directly  by  the  owners  or  indirectly  by 
foreguing  dividemls  to  which  they  are  justly 
entitled.  .  ,  .  .      „ 

(■'  1  When  sums  set  aside  out  of  earnings  in  a 
depreciation  fund  drawing  interest  are  so  calcu- 
lated that  such  sums  logellier  with  interest 
accumulations  are  just  sufflcient  to  provide  for 
depreciation  and  obsoh'sceiice,  there  is  no  con- 
nection between  such  interest  earnings  and  the 
revenues  of  the  plants. 

(3  )  If  however,  the  sums  .so  set  aside  are  in 
llieriiselves  sufficienl  to  reproduce  the  plants 
when  worn  out  or  discarded,  the  interest  accum- 
ulalions  are  part  of  the  revenues  of  the  plant 
and  n-duee  Ihe  sums  which  it  is  necessary  to 
collect  from  consumers  in  cuder  to  receive  a  fair 
return. 

(4  )  When  sums  set  aside  out  of  earnings  to 
provide  lor  depreciation  are  used  for  plant  ex- 
tensions (which  really  means  that  such  sums 
are  borrowed  from  tli'-  depreciation  fund  and 
must   be   restored   by    laising    new   capital,   when 


the  need  lor  them  arises),  the  proper  rate  of  re- 
luiu  should  be  allowed  on  extensions  so  financed 
but  tills  return  belongs  not  to  the  owners  of 
the  plant  but  to  the  depreciation  reserve  pro- 
vided such  interest  accumulations  are  required 
to  provide  adequate  reserves. 

(5,)  If,  however,  the  sums  set  aside  are  ample, 
without  interest  accumulations,  allowing  a  return 
to  be  earned  on  extensions  to  plant  built  with 
them  would  be  equivalent  either  to  paying  divi- 
dends on  capital  not  provided  by  the  owners  or 
to  increasing  the  depreciation  reserve  beyond  the 
sums  needed. 

II  we  assume  that  the  first  statement  is  not 
true  and  that  the  return  is  to  be  figured  on  the 
depreciated  value,  we  have  a  constantly  dimin- 
ishing rate  of  return  on  the  money  invested, 
which  means  steadily  declining  prices  to  con- 
sumers up  to  a  time  when  reconstruction  of  the 
plant  restores  the  parity  between  value  new  and 
present  value,  when  the  rate  of  return  would  be 
restored  to  the  original  figure  and  the  rates  to 
consumers  advance  in  proportion.  Logically  ap- 
plied, this  assumption  would  mean  that  con- 
sumers served  with  water  or  gas  through  new 
pipes  or  with  electricity  over  new  wires,  would 
pay  liigher  rates  than  those  supplied  by  older 
portions  of  the  plants.  If  it  were  true  that  in- 
irieascd  age  diminished  in  any  v\'av  the  value 
of  the  service  rendered,  the  contention  would 
ha\  e  something  to  sustain  it,  but  to  assume  that, 
tor  example,  electricity  is  any  less  valuable  be- 
cause the  poles  and  wires  which  carry  it  have 
lived  halt  their  useful  life,  is  a  manifest  ab- 
surdity. The  only  condition  under  which  the 
assumption  can  be  sustained  is  when  the  owners 
of  a  plant  have  received  a  full  return  for  the 
entire  life  of  the  plant  and  have,  in  addition, 
divided  earnings  which  should  have  been  re- 
tained in  a  fund  for  replacing  wasted  assets. 
Even  ill  this  case,  it  would  be  much  better  to 
permit  earnings  to  continue  based  on  value  new 
and  to  compel  the  owners  to  turn  net  earnings 
into  a  depreciation  fund  until  the  sums  im- 
properly  divided   had   been   returned. 

Slatements  2,  3,  4  and  5  scarcely  seem  to  need 
demonstration,  as  they  mean  simply  that  what 
the  I'onsumers  of  a  plant  should  pay  in  addition 
to  operating  expenses  and  a  proper  return  to 
the  owmers  is  such  a  sura  as  will  exactly  offset 
the  depreciation  due  to  wear  and  tear  and  ob- 
solescence. 

It  is  perhaps  true  that  the  owners  should  be 
allowed  a  profit  on  extensions  financed  out  of 
depreciation  funds  to  the  extent  of  the  difference 
between  a  full  rate  of  return  and  the  rate  at 
vvhicli  such  funds  could  be  invested,  because 
of  the  fact  that  they  practically  underwrite  the 
fresh  capital  needed  for  reconstruction  and  re- 
placements, or,  to  put  It  in  another  way,  by 
putting  depreciation  funds  into  fixed  instead  of 
quick  assets,  they  assume  the  risk  of  having  to 
contribute  new  capital  or  to  procure  loans  in 
consideiable  sums  at  a  time  when  either  course 
may  be  difficult  or  expensive  and  for  this  risk 
they  deserve  some  return, 

[Regarding  the  meaning  of  the  quoted  state- 
ment in  the  second  paragraph  of  our  corre- 
spondent's letter,  an  example  will  serve  to 
make  clear  Mr,  Gillette's  conclusion  that  the 
same  final  result  is  obtained  wliether  or  not 
depreciation  is  considered  in  calculating  the 
value  of  a  plant,  including  its  development 
expense. 

Table  I  gives  an  example  of  a  plant  assumed 
to  cost  $100,000  and  to  begin  operating  Jan,   1, 

1900.  The  net  earnings  are  the  difference 
between  gross  earnings  and  operating  expense, 
and  the  operating  expense  does  not  include 
any  deposit  m  a  depreciation  fund.  .-Vssume 
that  the  plant  depreciates  $15,000  in  the  five 
years  of  operation,  and  assume  that  8  per 
cent   i^   a  "fair  return"  on  the  investment. 

TABLE   I, 

(1)                         (2)                (3)               (4)  (a) 

Fair           Net  A'alue, 

Vear,                Value,         return,   earnings,  Dec,  3L 

l:inO $100,000         JS.OOO         $0,000  $102,000 

ItiUl 102.000           S,160           6,500  103,660 

10(12 103,660            ,S,293           7.200  104.753 

1U03 104,7.53           S,380           8,000  105.133 

1!104 105,133           .S.411            S,400  105,143 

Xoli::  Column  (5)  is  found  by  adding  columns 
12)  and   (3)  and  deducting  column  (4), 

riie  value  of  the  plant  and  its  going  busi- 
ness is  $105,143  at  the  end  of  the  clevclop- 
nicnl  period.  Precisely  the  same  result  is 
obtained  if  we  provide  a  sinking  fund  that 
will  at  8  per  cent  amount  to  the  $15,iiiHi  de- 
preciation in  the  five  years,  since  $2,572 
annual  deposit  in  the  sinking  fund  will  cover 
this  de|irccialioii.  Table  II  gives  the  resulting 
\  alue, 

T,\BLK   U, 

(1)  (2 1              Cil          (II           ','>!              (S) 

Fair  Sinking  Net  Value 

Yfar  V.ilu,,  Tfl lull,  fund,  earnings.  Dec.  31. 

lillio  $1(111. (li:(l  $s.(i(pO     $2,572  $6,000  $104,572 

1901.  Ull..-.;2  S.:l«6  2,572  6.500  1119.010 
1<I0"  I  (19.010  S.721  2.572  7.200  113.100 
lOo:;  113.10  1  ;i.04.S  2.572  S.UOO  116.720 
11104 116,72(1        9.23S        2.572  .«,400        120,131 

Note:  (•oi,  161  is  found  by  adding  Cols.  (2), 
(.;i  and   (  II.  .md  deducting  Col,   (5). 

Tile  difference  between  $120,131  and  the 
iniii.il    $luii.O(tM    is    the    development    expense. 
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which  is  $20,181.  .-\iMing  tliis  lo  tlic  tlcprc- 
ciatcd  or  present  phiiit  value  of  i»;t>o.OOO,  gives 
a  total  of  $105,131,  which  is  practically  the 
same  result  obtained  in  Table  I  by  iniioring 
the  ik'preciation.  The  results  would  be  iden- 
tical if  all  calculations  were  carried  out  lo 
several  decimal  places.  In  brief,  it  makes 
no  ditTerence  in  the  final  result  whether 
enough  be  added  to  operating  expense  an- 
nually to  provide  a  sinking  fund  to  cover  de- 
preciation, or  wheilier  it  is  assumed  that  there 
is  no  depreciation  and  consequently  no  sinking 
fund  is  provided.  This  is  simply  a  question 
of  mathematical  logic,  and  there  is  no  relation 
between  Mr.  Gillette's  statement  and  court 
decisions  relating  to  values. 

For  further  discussions  of  this  subject  of 
development  expense,  tlie  reader  is  referred 
to  our  editorial  columns. — Editors.] 


Constructing  a  Sand  Clay  Road  in 
Kansas:  Tlie  Wheeler  &  Kellelicr  Co., 
Contractors,  arc  constructi:ig  a  sand-clay  road 
near  Garden  City,  Kan.,  upon  which  three 
Mancy  scrapers  are  used  with  four  mules 
abreast,  pullir.e  each,  and  a  four-nuile  snatch 
team ;  thus  giving  eight  head  for  hauling  the 
load  through  the  sand  and  over  the  fresh 
grade.  The  naximum  haul  is  1,000  ft.  and 
the  average  haul  500  ft.  The  cost  of  the  work 
per  cubic  yard  is  30  cts.  on  an  average.  The 
contractors  find  that  the  use  of  the  Maney 
scrapers  saves  about  25  i3er  cent  of  the  cost 
of  operation  with  wagons  and  wheelers  in 
similar  work,  where  wheelers  would  be  used 
for  the  500  ft.  haul  and  wagons  for  all  hauls 
above  that. 


Atlantic  Terminal  Docks. — A  project  for 
terminal  facilities  at  the  Atlantic  entrance 
of  the  Panama  Canal  has  been  approved. 
It  consists  of  a  series  of  five  reinforced  con- 
crete docks  at  which  ten  1.000-ft.  vessels. 
or  20  vessels  of  the  type  now  in  the 
Isthmian  trade,  may  tie  up  at  one  time  and 
take  on  and  discharge  cargo.  After  consul- 
tation with  representatives  of  the  navy, 
Cristobal  Point  was  determined  upon  as 
the  site,  and  borings  are  now  being  made 
to  determine  the  nature  of  the  material 
underlving  the  water  at  this  place.  A  pre- 
liminarv  estimate,  based  on  a  preliminary 
survey.'  places  the  cost  of  the  series  of 
docks  at  $7,811,666,  divided  as  follows; 

Breakwater   and    back    filling $    958,100.00 

Permanent   extension.  Dock  11    (Pier 

Pi^^f  ^"i« :;::::;;;:    I^mI^m 

Piers    is"i9"'0"2i! 2.78.5.556.00 

Dredging   9.558.000    cubic    yards 2,867.400.00 

Consfruction   plant J^ „2  11 

rpQ^j^J       5i  .Sll.bnb.uU 

It  is  estimated  that  the  breakwater  and 
aonroaches  to  the  docks  will  require  1.500.- 
000  cu.  yds.  of  filling;  and  the  piers  them- 
selves 91.3.000  cu.  yds.  There  will  also  be 
required  675  steel  cylinders.  152.565  cu.  yds. 
of  concrete,  402.000  lin.  ft.  of  reinforced 
concrete  sheet  piling,  1,498.560  lbs.  of  steel 
girder,  and  804.000  lbs.  of  steel  I-beam. 


PERSONAL. 

Mr  W.  L.  Spoon,  of  Burlington.  N.  C.  was 
elected  state  highwa.v  engineer  of  North  Caro- 
lina on  June,  7.  The  office  carries  with  it  a 
monthly    salary   of   S300. 

Mr  P  B.  Motlev.  assistant  engineer  of 
bridges  of  tlie  Canadian  Pacific  Ry..  has  been 
appointed  engineer  of  bridges.  He  succeeds  Mr. 
Chas  N  Monsarrat.  recently  apoointed  chair- 
man and  chief  engineer  of  the  board  of  engi- 
neers of  the   Quebec  bridge. 

Mr  L  G.  Berrv  contracting  engineer  for  the 
Des  Moines  Bridge  <&  Iron  ('  ■.,  has  severed 
his  connection  with  that  company,  and  lias 
organized  the  Southern  Kngineering  Co..  with 
ofBees  at  Charlotte.  N.  C.  TIk-  new  tlriii  will 
engage  in  structural  enginci-ring  work,  liotli 
ste'el  and   reinforced   concrete. 

jtr  C  F.  Ijoweth.  chief  engineer  of  the  Chi- 
ca'^o'  Milwaukee  &  St.  P.-inl  Ry..  has  been  ap- 
pofnted  consulting  engineer  of  the  Chicago, 
Milwaukee  &  Puget  Sound  Ky..  in  addition  to 
ills  present  duties.  As  noted  in  our  last  issue. 
Mr  E  O.  Reeder  has  recently  been  npiminted 
chief  engineer  of  the  latter  road. 

Effective  Julv  1  Mr.  K.  H.  McHeury  is  ap- 
noinled  a  vice-president  of  the  Boston  &  Maine 
H    R     He  will  a.'sume  entire  charge  of  the  con- 


struction and  maintenance  of  way  departments, 
formerly  under  the  .lurisdiction  of  lUr.  Frank 
Burr,  general  nmnager.  This  appointment  in 
effect  eiilirely  divorces  these  departments  from 
the    operating    department. 

Mr.  I'M.  Lee  Heidenrclch.  formerly  special 
engineer  of  the  Ne^\■  York  Central  Hy..  has  been 
placed  in  charge  of  the  concrete  engineering 
department  of  the  Builders'  Material  Supply 
Co.,  :!01-:i;!5  Scanitt  Bld.g..  Kansas  City,  .Mo. 
Mr.  Heidenreich  is  the  author  of  "Kngineer's 
Pocket  Hook  of  Keinforccd  Concrete."  and  is 
a  recognized  aulliorit.\"   on  concrete  engineering. 

.-^niong  the  appointments  made  by  the  Mayor 
of  Watervliet.  N.  Y.,  in  accordance  with  the 
reQiiirenienls  of  the  new  city  charier,  are  the 
following:  Commissioner  of  public  works,  Mr. 
Matthew  J.  Carr;  city  engineer,  Mr.  Peter  J. 
Liind:  ci\'il  serxace  board.  Fred  J.  Passano.  Fred 
W.  Carl  and  .John  .7.  Fogarty;  water  commis- 
sioners, Fred  D.  Durant  and  James  McLeese. 

Mr.  Merton  J.  Douthitt  has  resig:ncd  his 
position  as  a  member  of  the  engineering  staff 
of  the  department  of  public  works,  Chicago, 
ill.,  to  aci-ept  tlie  position  of  city  engineer  of 
W'aukcgaii.  ill.  In  a  comiietitive  examination 
recently  held  fo!"  the  position  Mr.  Doiithitt's 
name  headed  the  list  of  successful  candidates. 
He  assumed  the  duties  of  the  office  on  June  12. 

At  a  meeting  of  the  highway  commission  of 
Y'ork  County,  Toronto  Canada,  on  June  1.  the 
following  appointments  to  engineering  positions 
were  made:  Highway  engineer,  Mr.  E.  A.  James, 
at  a  salary  of  $2,500  per  year;  assistant  and  con- 
struction engineer.  Mr.  A.  E.  Edwards,  at  a  sal- 
ary of  $1,500  per  year;  bridge  engineer.  Mr. 
Fr:.ink  Barber,  whose  remuneration  will  be  .based 
on  a  percentage  of  the  work  done.  Definite 
plans  for  highway  development  in  the  county 
now  provide  for  the  expenditure  of  over  $300,- 
000. 

Dr.  Reginald  A.  Daly,  of  the  Massachusetts 
Institute  of  Technology,  and  Dr.  Andrew  C. 
Lawson,  of  the  University  of  California.  ha\'e 
been  engaged  by  the  Canadian  Geological  Sur- 
vey to  do  special  research  work  in  Canada  this 
summer.  Mr.  Daly  will  take  charge  of  the 
geological  mapping  of  a  cross-section  of  the 
Roi-l\\'  Mountains  along  the  main  line  of  tlie 
Canadian  Pacific  Ry.,  a  task  that  will  probabh* 
require  ten  years  to  complete.  Dr.  Lawson  will 
inxestigate  the  geology  of  the  Lake  Superior 
region.  Both  men  are  natives  of  Canada,  and 
ha\e  made  brilliant  university  records. 

Mr.  Edward  M.  Bi.gelow  has  been  appointed 
chief  of  the  reorganized  state  highway  depart- 
ment (if  Pennsylvania.  This  appointment  is 
made  under  the  Sproul  highway  bill,  which  has 
recently  become  a  law.  Under  the  provisions 
of  this  bill  the  governor  has  authority  to  ap- 
point a  highway  commissioner,  two"  deput>" 
commissioners,  a  chief  engineer,  chief  drafts- 
man and  superintendent  of  highways,  with  nec- 
essary assistants  and  engineering  staff.  The 
Iiosition  of  first  deputy  commissioner  has  been 
offered  to  Mr.  Joseph  W.  Hunter,  former  head 
of  the  department.  An  appropriation  of  $4,000.- 
000  has  been  made  for  the  use  of  the  depart- 
ment, pending  a  bond  issue  of  $50,000,000  to  be 
provided  by  constitutional  amendment.  Mr. 
Bigelow  is  a  civil  engineer,  is  a  native  of  Pitts- 
bur.g.  and  was  for  j'ears  director  of  public  works 
of  that  city.  His  present  appointment  is  for  a 
four->-ear  period  at    an  annual   salary   of   $8,000. 


Catalogs  Worth  Having. 

Engineers  and  contractors  should  have  on 
file  the  latest  catalogs  of  machines,  tools  and 
supplies  that  they  use.  In  sending  for  cata- 
logs reviewed  or  advertised  in  this  paper,  you 
will  confer  a  favor  on  us  if  you  will  write  di- 
rectly to  the  advertisers  and  state  that  you 
saw  the  catalog  mentioned  in  Engineering 
Contracting.  If  you  are  in  the  market  for 
tools,  machinery  or  supplies,  tell  us  and  we 
will  notify  promptly  the  leading  manufac- 
turers. 

Three- Blade  Orange  Peel  Bucket. — Paper.  7'i 
x9  Ins.,  4  pp.  Tlie  Havwaid  Company.  50 
Church   St.,    New  Y^ork   City. 

This  pamphlet  is  No.  573  and  contains  a  com- 
plete description  of  the  three-sided  orange  peel 
bucket.  Illustrations  are  given  showing  the  de- 
tails of  the  bucket  and  also  showin.g  work  upon 
which   the   bucket  is   used. 

Sarco. — Paper,  3>,4x6  Ins.,  16  pp.  Standard  As- 
phalt &  Rubber  Co.,  i;;7  S.  La  Salle  St.,  Chicago. 

This  booklet  describes  Sarco  asphalt  products 
and  their  uses.  Illustrations  are  given  showing 
the  various  classes  of  work  upon  which  Ibis 
material  has  been  used. 

H.ind  Tachometer. — Paper,  6x7  ins..  4  pp. 
Scliucliartd  &  Schutte,  00  West  St.,  New  Y'ork. 

Tliis  new  hand  tachometer  is  a  more  universal 
inslruincnt  than  the  previous  one  placed  on  the 
market,  it  is  now  a  combined  hand  tachometer 
and  cutmeter  which  is  equally  convenient  for 
indicating  rot.ative  speed  as  well  as  progressive 
speed  and  is  used  without  a  stop  watch. 

Oil  Transformers.— Paper,  4^4x6^4  ins.,  20  pp. 
Ft,    \\:i.Mie   Electric   ^Volks.   Ft.    Wayne.   Ind. 

This  book  is  Inslru.lion  Book  No.  304S.  Con- 
tains illustrations  and  detailed  description  of  oil 
transformers,   Type  A,  Form  A. 


Milwaukee  Mixers.  -Paper,  6x9  ins.,  32  pp. 
Milwaukee  Coueiele  Mixer  &  Machinery  Co., 
Milwaukee,  Wis, 

This  is, a  reprint  of  a  paper  given  by  Arthur 
R.  Lord  before  the  National  Association  of  Ce- 
ment Users,  describing  and  illustrating  the  test 
of  a  flat  slab  floor  in  a  reinforced  concrete 
building. 

New  York  Water  Supply. — Paper,  6x9  ins..  152 
pp.  Blaw  Collapsilile  Steel  Centering  Co.,  Pitts- 
burg, Pa. 

This  book  is  a  comprehensive  illustrated  de- 
scription of  the  construction  work  on  the  Cats- 
kill  aqueduct  extension  of  the  water  supply  sys- 
liin  of  New  Y'ork  City.  The  book  contains  a 
<niisiderablc  amount  of  valuable  and  interesting 
information  regarding  the  contract  work  and  the 
Ulaw  form  work.  ..\  list  of  contractors  is  given 
and  also  information  for  bidders  on  the  work 
and  approximate  quantities  included  in  the  en- 
tire work. 

Engineering  Specialties. — Cloth,  12%x8  ins.,  300 
pp.     The  Wm.   Powell  Co.,  Cincinnati,  Ohio. 

This  is  a  complete  general  catalog  of  valves. 
Iiipe  fittings  and  general  engineering  specialties. 
Illustrations,  accompanied  by  descriptions,  di- 
mensions and  prices,  are  given.  This  is  catalog 
No.  10. 

The  Pulsometer. — Paper,  6x9  ins..  28  pp.  Pul- 
someter  Steam  Pump  Co.,  17  Battery  PI.,  New 
York. 

This  is  a  new  and  illustrated  description  of 
the  pulsometer  steam  pump,  describing  the  field, 
its  operation,  its  accessibility,  economy,  etc. 
Drawings  are  given  showing  the  design  of  the 
pump  and  replacement  parts.  Tables  of  sizes,  ca- 
pacities and  dimensions  are  given,  together  with 
other   tabular   information. 

Powder.— Paper,  SVixS^i  ins.,  32  pp.  E.  I.  Du 
Pont  De  Nemours  Powder  Co.,  Wilmington,  Del. 

A  book  on  trap  shooting  and  points  on  gun 
clul.T  organization. 

Alternating  Current  Switchboard  Panels. — 
Paper.  SxlO>,2  ins..  44  pp.  General  Electric 
Company,  Schenectady,  N.  T. 

This  is  bulletin  No.  4819.  The  panels  de- 
scribed are  equipped  with  oil  switches  suitable 
for  general  use  in  central  stations  and  isolated 
plants.  The  bulletin  contains  information,  in- 
cluding dimension  and  connection  diagrams, 
regarding  the  three-phase  generator  panels,  sin- 
gle circuit  and  double  circuit  three-phase  feeder 
panels,  generator  voltage  regulator  panels  and 
combination  regulator  and  exciter  panels  and 
three-phase   induction   motor  panels. 

Electrical  Machinery. — Paper,  8x10%  ins.,  32 
pp.     Ft.  Wayne  Electric  Works,  Ft.  Wayne,  Ind. 

This  bulletin  is  No.  1128  and  is  ejititled  ■'Multi- 
phase Induction  Motors."  It  contains  a  complete 
ilescription  and  illustrations  of  motors  manu- 
factured bv  this  company.  Bulletins  Nos.  1127 
and  1129.  twelve  pages  each,  entitled,  respec- 
tively, "Direct  Currents.  Grinders  and  Buffers." 
and  '"Multiphase  Induction  Watthour  Meter," 
are  also  issued  and  give  complete  information. 
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Conveying  Machinery. — Paper,  10%xS  ins.,  32 
.  .1.  Conveying  Machinery  Co..  50  Church  St., 
New  Y'ork  City. 

This  is  catalog  No.  110,  illustrating  various 
installations  of  conveying  machinery  for  coal 
luiiidling  plants  and  other  industrial  plants 
where  conveying  systems  are  used.  Illustrations 
of  details  of' coal  handling  plants  are  given,  in- 
cluding line  drawings  and  dimensions  of  belt 
conveyor  apparatus. 

Conveyors. — Paper,  0x9  ins.,  24  pp.  Stephens- 
.\damson  Mfg.    Co.,   Aurora.  111. 

This  is  a  monthly  bulletin  illustrating  and 
describing  various  plants  where  Stephens- 
.\damson  conveyors  have  been  installed,  and  il- 
lustrating in  particular  the  features  of  various 
cnnveying  systems  for  special  cases.  Other  ma- 
chinery relating  to  this  work  is  also  described. 

Multiplex  Punching  Machine. — Paper,  3V4x6 
ins..  IN  lip.  F.  P.  Rosback  Company,  Benton 
llaiijor,   Mich. 

This  is  a  little  pamphlet  which  illustrates 
various  types  and  sizes  of  the  adjustable  multi- 
l>lex  punching  machine.     Prices  are  given. 

Pipe  Locator. — Paper,  3^sx6  ins..  12  pp.  Mod- 
ern  Iron  Works,   Quincy,   111. 

This  illustrates  and  descilbes  a  simple  ma- 
chine for  locating  lost  pipes  underground  by 
means  of  a  small  apparatus  which  works  on  the 
same   principle  as  wireless  telegraphy. 

Shop  Buildings.— Paper.  7^-nuhi  ins..  12  pp. 
Stone  &  Webster  Engineering  Corporation,  Bos- 
ton,   Mass. 

This  is  a  description  with  a  series  of  illus- 
tratiiuis  of  the  construction  of  two  large  rein- 
forced concrete  buildings  at  Schenectady,  N.  Y., 
wliich   were  built    in  record   time. 

Blast  Furnace  Wastes.— Paper,  6x9  ins.,  S  pp. 
I'niversal  Portland  Cement  Co..  Chicago,  111. 

This  is  an  article  on  the  utilization  of  wastes 
cf  bl.ast  furnace  slag  for  the  production  of  Port- 
hind  cement,  showing  the  increasing  percentage 
cif  file  total  American  production  of  Portland  ce- 
ment  made  from  blast  furnace  slag. 

Review    of  Technical    Paints. — Paper.    6x9   ins.. 

5"  lip      Checsman  *  Elliot,  100  Williams  St.,  New 
York  City. 

This  is  a  comprehensive  description  of  the 
iliialilies.  cbar.acteristics  and  uses  of  paints  for 
metal.  Its  obiect  is  to  make  recommendations 
as  to  the  best  paint  to  use  in  various  places, 
considering  locality,  exposure,  etc. 
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Tlu-rc  has  lieen  a  ck-cided 
.  iiiiprcivc-incnt  in  the  last  few 

The  Doings      ,|;,ys    i,,    the    prospects    of 
of  the  railroad  construction   work. 

Week.  Several  large   contracts  have 

hccn  let  recently,  and  it 
looks  as  though  the  next 
few  weeks  would  see  the  letting  of  many  other 
large  contracts.  The  Louisville  &  Xashville 
R.  R.  has  recently  let  some  large  contracts  for 
work  on  its  Kentucky  division  and  is  also  un- 
derstood to  be  about  ready  to  let  contracts  for 
considerable  work  in  the  way  of  constructing 
new  branch  lines  in  the  south.  The  contracts 
let  by  this  road  for  work  on  its  Kentucky  di- 
vision are  for  reduction  of  grades  on  existing 
lines  and  for  providing  second  track.  The 
w-ork  is  located  between  Paris.  Ky..  and  Cov- 
ington, Ky..  the  contractors  in  charge  being  as 
follows  :  Boxley  Bros..  Quincy,  Ky. :  Patter- 
son &  Griffin,  Pittsburg,  Pa.:  Ilough  &  Sprad- 
lin  Co.,  Knoxville.  Tenn. ;  Callahan  Construc- 
tion Co.,  Knoxville,  Tenn.;  T.  L.  Plick  Con- 
struction Co.,  Chicago.  111.;  Robt.  Grace  Con- 
tracting Co..  Cleveland,  Ohio,  and  Price  Con- 
struction Co.,  Station  B,  Memphis,  Tenn. 
Amon.g  the  other  railroad  contracts  let  in  the 
last  few  days  are  the  following :  Texas  & 
Oklahoma  Construction  Co.,  Wichita  Falls, 
Tex.,  for  the  first  .30  miles  of  a  projected  (17 
mile  extension  of  the  Wichita  Falls  &  North- 
western Ry.  from  Hammon,Okla..to  Woodward. 
Okla. ;  McLean  &  Francisco.  Lloyd  C.  Wise- 
man, Maney  Bros.  Co.  and  Tom  Sagris  for 
the  completion  of  the  line  of  the  Nevada- 
California-Oregon  Ry.  to  Lakeview.  Ore.; 
John  T.  .\dams,  Columbus  Trust  &  Savings 
Bldg.,  Columbus.  ( ).,  for  the  gradin.g  of  the 
new  through  freight  yards  of  the  Hockin.g 
Valley  in  South  Columbus,  O. 

The  commissioners  of  the  Transcontinental 
Ry.  of  Canada  are  now  calling  for  bids  for 
constructing  extensive  car  shops  at  Trans- 
cona,  near  Winnipeg,  Man.  The  new  shops 
comprise  eleven  liuildings  in  addition  to  the 
indirect  heating  plant,  the  yard  crane  runway 
and  the  sewer  system.  The  eleven  buildings 
include  lumber  sheds,  scrap  platform  and 
storage  bins,  scrap  platform  and  machine 
shop,  frei.ght  car  shop,  planing  mill,  paint 
storehouse,  coach  paint  shop,  coach  shops  east 
and  west,  car  department  office  and  motive 
power  office.  It  is  expected  that  the  cost  of 
these  new  buildings  with  their  cf|uipmcnt  will 
run  close  to  $2,."jOn.(V10. 

Bids  have  been  opened  in  the  last  two 
weeks  for  several  .good  sized  .government  eon- 
tracts.  Among  these  contracts  are  the  fol- 
lowing: Furnishing  and  deliveri?i.g  stone  fur 
rebuilding  jetties  at  Humboldt  Harbor,  Ca!., 
W.  G.  Corbaley.  luireka.  Cal.,  at  ^-'l'I >..■)( in,  low 
bidder:  building  shore  arm  and  outer  arm  of 
breakwater  at  .Ashlabula.  O.,  and  removing 
fiOO  liu.  ft.  of  old  breakwater,  the  Fdward 
Glen  Dock,  Dredge  &  Construction  Co.,  Ra- 
cine, Wis.,  at  $!1"il,77."i,  low  bidder;  dredging 
'1,700,000  cu.  x-ds  nuid  with  some  sand  from 
Norfolk  Harii.ir,  Va.,  W.  L.  Randolph.  Jr., 
Brooklyn.  N.  \' ,  at  10%  cts.,  low  bidder: 
constructing  I.'ick  .-md  Dam  No,  I.'j,  Ohio 
River,  near  New  Martinsville.  W.  Va.,  the 
Dravo  Contracting  Co.,  Pittsburg,  Pa,,  at 
$7!lM.".I,  low  bidder. 

President  Tafi  is  to  send  a  special  message 
to  Congress  reconunendin.g  that  an  additional 
appropriation  Ne  made  to  complete  the  recla- 
mation work  on  the  lower  Colorado  River, 
undertaken  by  the  United  States  to  prevent 
the  further  overflow  of  the  Imperial  Valley 
re.gion  of  California.  .An  appropriation  of 
$1,000,000    for   the  work   has   been    largely   ex- 


pended, and  considerable  more  money  will  be 
required  to  complete  the  work. 

Bids  were  opened  June  lo  by  the  city  of 
Milwaukee.  Wis.,  for  the  construction  of  a 
large  one  leaf  bascidc  bridge,  the  Milwaukee 
Bridge  Co.,  Milwaukee,  Wis.,  at  $fl-2,8-lJ,  being 
the  low  bidder.  The  bridge  will  be  170  ft. 
long,  with  40  ft.  roadway  and  12  ft.  sidewalk. 

.\  good  sized  contract  for  constructing 
,gra\cl  roads  for  Copiah  county.  Miss.,  has 
just  been  awarded  to  C.  D.  .Smith  &  Co., 
Memphis,  Tenn.  The  contract  calls  for  the 
construction  of  .50  miles  of  road. 

The  Metropolitan  Water  and  Sewerage 
Board,  .Albert  St.,  Brisbane.  Queenslan<l,  .\ifs- 
tralia,  is  now  calling  for  liids  for  designs, 
speeitications,  supply,  erection,  etc.,  at  the 
Mount  Crosliy  Pumping  .S:aiion  of  the  Bris- 
bane River  of  one,  two  and  three  complete 
units,  ennsistin.g  of  power  .t;ejier.iting  plant  nr 
plants  and  pump  or  pum|)S  of  ample  power 
and  capacity  to  raise  from  the  suction  wells 
through  the  delivery  mains  through  a  total 
vertical  lift  of  400  ft.  not  less  than  (l.oOO.diio 
Imp.  gals,  per  unit  plant  per  day  of  24  lirs. 
Bids  are  to  be  opened  Jan.  :^o,   1912. 


Progressive   ideas    in    city 

governmciu  are  no  new  ile- 

New  Forms      velopment:  some  years  ago 

of   Citv  Newport.    R.    I.,    abolished 

„  ■'    ^       the    use    of    partv    symbols 

Government.     ,„,  j,,^.  ,,.^,|,,j^^  „-^.,|  ^j,,  j,,^. 

election  of  city  officials,  and 
a  little  city  in  Virginia  employed  a  liusiness 
manager  t"  run  its  affairs.  The-^e  were  per- 
haps the  earliest  developments  in  the  new  idea 
of  city  .government.  Then  came  the  (ialves- 
ton  ])lan  of  commission  rule  and  later  the  Des 
Moines  pl.'u).  The  commission  form  nf  cit\ 
government  is  now  in  use  in  m.iny  cities  and 
is  steadily  .gainin.g  .ground,  .Some  cities,  how- 
ever, h.avc  hesitated  to  adopt  the  couunission 
rule  .Old  li.ive  undert;iken  experiments  of 
their  own.  Grand  Rapids  is  one  of  these 
cities,  and  is  shortly  to  vote  on  the  adoption 
of  a  new  charier  which  contains  many  origin.al 
features.  The  charter  provides  for  ;l  non- 
partisan mayor,  who  is  to  be  general  adinin- 
istraliir  and  manager  of  the  city  I'our  de- 
partments are  to  he  created — public  wcu'ks.  tl- 
nanie.  public  health  and  safety,  ;Lnd  p.arks  ,uid 
property.  The  heads  of  these  dc'partments 
are  to  be  .appointed  by  the  m.aynr  and  witii 
him  will  constitute  an  administrative  board  in 
wlnrli  will  he  vested  the  complete  executive 
.aiUlinrity.  This  hoard  will  have  no  legislali\'e 
I'uiiclii'ns ;  these  will  be  intrusled  to  a  non- 
li:irtisan  council  of  12  mcniliers.  The  cli.arter 
;ils..  provides  for  a  secret  ballot,  the  initiative 
.'lud  referendum,  the  recall  and  popular  cun 
trol  (if  general  policies.  The  city  of  Pitts- 
burg, which  ;i.  few  months  ago  obtained  tnucb 
unclesirahle  notoriety  because  of  the  "cheap- 
ness" ol  some  of  its  councilnien,  is  also  to 
have  a  new  form  of  .government.  By  ,in  .act 
of  lie  state  legislature  the  double  house 
cotn:cil  of  7ii  nieml)ers  is  ;iliolisbed.  .and  in  its 
place  is  estalilisbed  a  comicil  of  nine  members 
elected  at  large.  F.ach  of  these  cmnicilors  is 
to  receive  .a  salary  of  ,?!i.Oii(i  pi-r  ye.ar. 


Crop   reports   play   ,an   im- 
portant     ii.art      in      r:iilrci.id 
Crop      Report    construction    work.      If     the 

and    Railroad    f '>',  '■^'i";'''^    indicate    an 
aliundant     harvest     radroail 


exceedingly  favorable  and  as  a  consequence 
there  are  at  present  many  rumors  of  proposed 
doulile  track  work  and  the  building  of  branch 
lines.  It  is  rumored  that  an  announcement 
will  be  made  shortly  by  the  directors  of  the 
.Atchison.  Tojieka  K:  .Santa  l'"e  Ry.  of  an  ap- 
propriation of  .about  ,'!l'',O.Oilfl.O0O'  for  double 
tracking  in  the  so\itliwest.  The  agricultural 
outlook  in  that  section  of  the  coumry  is  such 
that  it  is  said  that  this  sum  will  be  expended 
as  rapidly  as  possible  in  order  to  olitain  in- 
creased facilities.  The  agricultural  outlook 
in  the  districts  covered  by  the  Hill  Hues  is 
also  good,  and  it  is  expecteil  that  some  of  the 
$20.0ii0.0n(i  bond  issue  recently  sold  for  the 
(jreat  Northern  Ry.  will  he  used  in  increasing 
that  road's  facilities  for  han<lling  the  expected 
crop. 


The  following  was  foun<l 
mider  the  sweat  hand  of  ;i 
Col.     Goethals'  I'-i'i'^ma     bat:     therefore    it 
Parrot.  nu.st     be     authentic  .       Col. 

Geo.  \V.  Goethals.  chief  en- 
gineer of  the  Istbnnan  Ca- 
nal, had  a  pet  parri:it  which 
he  .admireil  greatlx'  because  of  its  cleverness 
:nid  remarkable  qualities.  The  parrot,  how- 
ever, had  an  embarrassing  habit  of  repeating 
remarks  if  heard,  and  besides  had  a  noisy  and 
boisterous  disposition.  One  dav  when  it  had 
lieen  particularly  boisterous.  Colonel  Goethals' 
negro  aUeiulant  overbearil  the  colonel  say: 
"Vou  old  bird!  I'll  have  vou  fried  if  von 
don't  stop  talking.''  The  next  dav  when  'the 
colonel  sat  down  lo  luncheon  he  had  what 
.appeared  to  be  a  fried  chicken  placed  before 
bun.  "This  chicken  has  a  queer  taste."  he 
said  to  his  negro,  when  he  sampled  it.  "Dat 
ain't  no  chicken,  boss."  {W  negro  reiilied ; 
"<l;it's  dat  "cr  parrot.     It  didn't  stop  talkiir" 


The   extensive   state   park 
svstem    in     the     \icinity    of 
Cause  Boston,  which  is  under  the 

and  charge  of  the  Aletropolilan 

Fffprf  ''■"'''•'    t'ommission.   contains 

'^"'"-'^-  some    ,«0    miles    of     formal 

roadways  open  to  .automo- 
biles and  .tther  classes  of  pleasure  travel.  The 
commission,  some  time  ag.i.  put  into  effect  a 
rule  prohibiling  llu-  use  of  the  roadways  by 
autoniohijes  with  chains.  Last  ye.ar.  because 
of  a  \erv  geiier.al  demand,  llie  commission 
suspended  its  jirobilition  from  Nov.  l.'j  to 
.\Iarch  :11.  The  results  fnpiu  allowing  the  use 
':f  automobiles  with  ch.ains  are  thus  set  f.irlh 
111  the  last  annual  report  of  the  commission: 
".  .  .  in  consequence  an  increased  annual 
allowance  ol  $1  l(Mio  for  road  repairs  is  esti- 
m.afefl  to  be  necessar.N'.  and  b.as  been  included 
in  the  estimates   for  this  vear.'' 


Construction. 


flicials    begin     to    consider 


their  facilities  for  handling 
the  expected  liusiness.  The  recent  .govern- 
ment re[)ort  on  the  June  comlition  of  crops  is 

29 


•  \     .St      Louis     contractor 
^  bas    had    lis    belief    in     the 

Three   g's         i-fliciency     >>i     ih<'     number 
Beat    Four       ^^■^■"'    ''"'bly   shaken.     This 
-'g  ciitr.iclor   lives   in   the    17th 

'      ■  ward,  be  was  electid  to  the 

city  council  fr^  in  that  ward 
and  his  seat  number  in  the  council  was  17  In 
addition  he  was  born  on  March  17.  1X77  \\^^. 
thus  considered  th;il  seven  w.is  his  bickv  num- 
ber In  ,-1  recent  job  on_  which  he  ligiircd  he 
ina<le  an  estimate  of  $27,777  and  put  in  his  bid 
at  that  amonnl,  thinking  that  with  four  sevens 
in  1-  he  couldn't  lose.  But  he  did  for  the 
lowest  bi<l  was  .S2(;.iinO.  .\ccordii)g  to  that 
good  old  man  Deacon  Ilovle  four  sevens  al- 
ways takes  the  chips  froni  three  nines  But 
that  rule  ajiplies  to  .mother  game. 
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RAILWAYS.     STEAM     AND      ELECTRIC 


Alabama. 

The  Louisville  &  Xashvilk-  R.  K.,  W  .  H. 
Coiirtenay,  Chief  Engineer,  Louisville,  Ky.,  has 
perfected  plans  for  the  construction  of  a  new 
line  of  double  track  from  a  point  ten  miles 
north  of  Nashville  to  .^thens,  Aln.  From 
.-Vthens  to  Colera.  34  miles  south  of  Birming- 
ham, the  main  line  of  the  Louisville  &  Nash- 
ville will  be  doubled  tracked. 

The  Tennessee  &  Tombigbee  R,  R.  Co.  has 
been  chartered  and  proposes  to  build  a  stand- 
ard gage  railroad  from  Red  Bay,  Okla.,  to  De- 
catur. .\la.,  a  distance  of  74  miles.  This  road 
will  run  through  the  brown  hematite  iron  ore 
fields  of  Franklin  County,  Ala.,  also  about  30 
miles  of  virgin  forest.  The  charter  was  taken 
out  for  $100,000  with  A.  J.  llackett  of  Red 
Bay,  Ala.,  as  President  and  Manager.  The 
surveys  have  partly  been  made  and  will  be 
completed  at  once.  The  road  from  Red  Bay 
to  Rockwood  is  through  a  somewhat  rough 
country  but  from  Rockwood  to  Decatur  the 
country  is  mostly  smooth  and  in  good  culti- 
vation. 

.\  party  of  surveyors  under  Woolsey  Fin- 
riell.  Chief  Engineer  of  the  Pascagoula  Bay, 
Birmingham  &  Chicago  R.  R.,  of  Tuscaloosa, 
.\la.,  has  started  work  on  the  proposed  route 
running  from  Demopolis  to  Linden  and  then 
Tuscaloosa.  .Ala.  Offices  of  the  company  are 
in  the  Masonic  Temple  at  the  latter  city. 
Arkansas. 

The  Missouri  Pacific  .system  is  reported  to 
have  awarded  a  contract  for  laying  85-lb.  steel 
rails  on  its  Iron  ■Mountain  line  between  Cotter, 
Ark.,  and  Batesville,  .A.rk.,  the  work  to  be 
started  at  once.  It  is  also  expected  that  work 
will  be  started  soon  on  the  line  between  .Au- 
rora and  Carthage  and  between  Springfield  and 
the  White  River  division  main  line,  which  the 
Springfield  branch  touches  at  Crane,  Mo.  Be- 
tween .Aurora  and  Cotter,  Ark.,  the  road  is  in 
e.KCellent  condition  and  will  need  no  heavier 
steel.  The  work  is  to  be  completed  by  No- 
vember. This  improvement  work  is  being  done 
in  accordance  with  the  traffic  agreement  with 
the   Frisco  mentioned   in   our   last   issue. 

The  Dermott,  Selma  &  Northern  R.  R.  Co. 
has  been  chartered  with  a  capital  stock  of 
$7.5.000  and  proposes  to  build  a  line  along  the 
logging  road  between  Dermott  and  Selma  in 
Drew  County,  a  distance  of  15  miles.  The 
logging  road  is  owned  by  the  Leavitt  Land  & 
Lumber  Co.  and  begins  iVz  miles  west  of  Der- 
mott. The  new  road  will  follow  this  logging 
road  to  Bayou  Bartholomew  and  thence  run 
north  to  Selma,  the  entire  route  being  in 
Drew  County. 

It  is  understood  in  Malvern,  Ark.,  that 
Deere  &  Co.  is  considering  the  construction 
of  a  railroad  north  along  the  Ouachita  River 
from  Camden  to  ^Malvern  through  the  com- 
pany's  timber  tract. 

California. 

The  San  Joaquin  Light  &  Power  Co.,  Fres- 
no, Cal.,  is  going  ahead  with  its  plans  for 
rebuilding  its  traction  lines  at  Bakersfield. 
Frank  W.  Webster,  manager  of  the  Fresno 
Traction  Co.,  Fresno,  will  be  superintendent 
of  construction. 

The  Glendale  &  Eagle  Rock  Ry.  (electric), 
329  Cedar  street,  Glendale,  has  plans  un- 
der way  for  a  line  from  Fourth 
street  and  Grand  boulevard  in  Glen- 
dale, west  across  the  country  to  Grif- 
fith Park.  The  proposed  route  i';  from  the 
present  western  terminus  of  the  Glendale- 
Eagle  Rock  line  at  Fourth  and  Brand,  west 
on  Fourth  street  to  Central  avenue,  thence 
along  Central  to  the  continuation  of  Fourth 
street,  thence  on  to  Pacific  and  thence  west 
to   Griffith    Park. 

The  Oakland  Traction  Co..  Oakland.  Cal,, 
is  to  start  work  this  month  on  the  double- 
tracking  of  its  Northbrae  line  from  Univer- 
sity and  Grove  to  the  southern  boundary  of 
the  Spring  estate  in  the  environs  of  Berkeley. 

The  Fresno,  Coalinga  &  Tidewater  Co.,  Inc.. 

•J*  indicates 


which  is  promoting  the  Fresno,  Coalinga  & 
Monterey  R.  R.,  has  completed  about  12.5  miles 
of  the  survey  for  the  proposed  line  and  has 
secured  more  than  .50  per  cent  of  the  right  of 
way  between  Fresno  and  Coalinga.  .As  soon 
as  all  of  the  right  of  way  between  Fresno 
and  Coalinga  has  been  secured  it  is  planned 
to  commence  construction  of  the  first  section 
of  the  railway.  It  is  not  the  expectation,  how- 
ever, to  commence  construction  work  for  aboiit 
PO  days.  Albert  .Albrecht,  Fresno,  Cal.,  is 
Secretarv  of  the  company. 

.Advices  from  I'rcsno,  Cal.,  state  that  the 
Santa  Fe  svstem  has  started  work  on  the  new 
yards  at  Calwa  about  two  miles  south  of  that 
city,  and  that  the  improvements,  including  ex- 
tensive freight  yards  and  new  machine  shop, 
will  necessitate  an  expenditure  of  $1,000,000. 

The  San  Diego  &  .Arizona  R.  R.,  according 
to  advices  from  Los  Angeles,  Cal,  is  gradu- 
ally pu.shing  toward  Imperial  Valley.  The 
rails  are  now  laid  to  a  point  within  28  miles 
of  Canipo,  and  two  of  the  four  tunnels  have 
been  completed.  In  the  mountain  section  of 
this  road  there  will  be  two  tunnels, .  one 
2,G00  ft.  and  the  other  3,000  ft.,  within  a 
distance  of  ten  miles.  Side  tracks  are  being 
laid  at  points  on  the  road  already  constructed, 
and  as  soon  as  this  is  completed  ballasting  of 
the  road  wnll  begin.  E.  J.  Kallwright.  San 
Diego,    Cal..    is   chief   engineer. 

The  Petaluma  &  Santa  Rosa  Ry.,  E.  M.  Van 
Frank,  Petaluma,  Cal.,  president  and  general 
manager,  is  reported  to  have  plans  under 
way  for  the  extension  of  the  road  to  Mc- 
Ne'ar's  Point  to  a  connection  with  the  West- 
ern  Pacific. 

Connecticut. 

The  Shore  Line  Electric  Ry.  Co.,  Saybrook, 
Conn.,  has  been  making  surveys  for  the  lay- 
out of  a  proposed  new  line  through  Chester. 

The  New  York,  New  Haven  &  Hartford 
R.  R..  through  its  subsidiary  Rhode  Island 
company,  has  obtained  long  term  leases  of 
the  Providence  &  Danielson  Ry.  Co.  (elec- 
tric). Providence.  R.  I.,  and  the  Sea  View  R. 
R.  Co..  (electric)  Wickford,  R.  I.  It  is  be- 
lieved that  the  lease  of  the  latter  road  by 
the  N.  Y.,  N.  H.  &  H.  R.  R.,  means  that  an 
important  extension  will  be  built  westward 
along  the  Rhode  Island  shore  to  Westerly, 
R.  L,  where  it  would  connect  with  the  West- 
erly &  Stonington  Street  Railway,  already  in 
operation. 

Florida. 

The  Lake  Weir-Ocala-Silver  Springs  Sub- 
urban R.  R.  Co.,  which  projects  an  elec- 
tric railway  between  the  points  named  with 
tracks  over  the  principal  streets  of  Ocala.  Fla., 
has  perfected  its  temporary  organization,  the 
officers  being  D.  S.  Woodrow.  (^cala.  presi- 
dent :  E.  \y.  Davis,  secretary  and  treasurer : 
H  .\  Kramer,  general  manager.  The  capital 
stock  is  to  be  $5l>0.lin0,  of  which  it  is  said 
Chicago   capitalists   will   take   $200,000. 

The  Citrus  Southern  Ry.  Co.  has  completed 
survevs  for  its  proicctcd  •52-mile  line,  which 
is  to  "extend  from  Sanford  to  Kissimmee  by 
way  of  Orlando,  and  expects  to  let  construc- 
tion contracts  about  Sept,  1,  1011.  T  K.  Mil- 
ler, Orlando.  Fla.,  is  President,  G.  R.  Rani- 
sev.  Orlando,  is  Chief  Engineer,  and  J.  J. 
Bropbv,  Orlando,  is  Vice  President  and  Gen- 
eral Manager. 

It  is  expected  that  construction  work  will  be 
started  this  fall  on  the  projected  line  of  the 
.Atlantic.  Okeechobee  &  Gulf  Ry.  Franchise 
rights  for  the  line  are  reported  to  have  been 
granted  in  all  the  towns  along  the  route  with 
the  exception  of  Tampa,  which  will  be  the 
western  terminus.  Henry  C.  Ferriott,  New 
Orleans.  La.,  is  President. 

The  I'l-iisacola  &  Perdido  and  the  Pensa- 
cnla.  \lali;ima  &  Tennessee  Railroads  have 
merged  under  the  new  name  of  the  Pensa- 
cola,  Moliile  &•  New  Orleans  R.  R..  and  a  loan 
of  $7.50.01111  has  been  secured  with  which  to 
carrv  on  the  new  construction  work  now  un- 


der  way.     E.   McLaughlin,   Pensacola,   Fla.,  is 
general  manager  of  the  company. 

Georgia. 

W.  Z.  Williams  &  Co..  302  .American  Na- 
tional Bank  Bldg.,  Macon,  Ga.,  have  about 
15(1,000  cu.  yds.  of  steam  shovel  work  to  let 
witliin  a  short  distance  of  Macon,  Ga.  The 
work  is  suitable  for  standard  gage  equipment. 

The  Southern  Ry.  is  reported  to  have  se- 
cured 1(.)0  acres  of  land  just  within  the  city 
limits  of  Macon,  for  the  erection  of  shops 
and  extension  of  trackage  calling  for  an  ex- 
penditure of  approximately  $1,000,000.  It  is 
stated  that  the  shops  to  be  erected  at  once 
will  employ  from  1,000  to  2,000  men. 
Idaho. 

.Advices  from  Richfield,  Idaho,  state  that 
actual  construction  work  has  been  started  on 
the  proposed  Owinza,  Richfield  and  Canias 
Prairie  R.  R.  line  from  Richfield  to  a  point 
about  69  miles  west. 

Illinois. 

The  Southern  Traction  Co.,  now  construct- 
ing a  line  from  East  St.  Louis  to  Belleville, 
is  reported  to  have  purchased  the  Wabash, 
Chester  &  Western  R.  R.,  a  steam  line  ex- 
tending from  Chester  to  Mt.  Vernon,  111.,  a 
distance  of  65  miles.  It  is  understood  that 
this  road  will  be  electrified  and  made  a  part 
of  system  which  the  Southern  Traction  Co. 
is  planning  to  build  in  southern  Illinois.  H. 
D.  Mepham.  St.  Louis.  Mo^.  is  the  promoter 
of  the   Southern  Traction   Co. 

The  Chicago  &  Northwestern  Ry.  is  going 
ahead  with  its  plans  for  the  construction  of 
the  extension  through  central  Illinois  to  the 
coal  fields  of  Montgomery  County,  and  it  is 
understood  that  construction  work  will  be 
started  this  summer.  The  projected  length 
is  100  miles.  E.  C.  Carter,  Chicago,  111.,  is 
chief  engineer  Chicago  &  Northwestern  Ry. 

The  Highwav  Commissioners  of  Farming- 
ton  Township  held  a  hearing  June  8  on  the 
proposition  of  the  Illinois  Central  Electric  Ry., 
L.  W.  Morton.  President.  Canton.  111.,  for 
building  its  extension  through  that  place.  It 
is  understood  that  line  will  be  brought  into 
Farmiiigton  on  the  west  side  of  the  "Q"  R.  R. 

Preliminarv  survevs  have  been  made  for  the 
proposed  Pekin  &  Dehvan  Electric  Line.  The 
proiected  length  is  K'i  miles  and  the  route  is 
from  Pekin.  through  Dillon  to  Delavan.  Noth- 
ing definite  has  been  done  and  the  project  is 
still  in  the  promotion  stage.  R.  P.  Van  Deu- 
sen.  Pekin,  is  the  Engineer. 

The  Chicago  &  Joliet  Electric  Ry.  Co..  Johet 
is  makine  plans  for  changes  in  the  location  of 
Its  track'in  its  interurban  division.  Details  of 
tlie-e  plans  are  not  sufficiently  advanced  to  be 
HKule  public  at  the  present  time. 

Information  received  from  Elgin.  111.,  is  to 
the  effect  that  the  committee  has  been  suc- 
cessful in  raising  the  necessary  $30,000  to  se- 
cure the  construction  of  the  Elgin  Belt  Line 
Railroad.  William  Grote  was  chairman  of 
the    ronmiittee. 

It  is  understood  that  the  Central  Terminal 
Rv,  Co.,  of  Chicago,  III,  mentioned  in  our 
last  issue  is  a  subsidiary  company  of  the 
Minneapolis,  St.  Paul  &  Sault  Ste  Marie  Ry. 
and  was  organized  to  construct  extensive 
freight  yards. '^offices  and  sheds  for  a  Chica.go 
termuial  in  the  vicinity  of  12th  St.  of  that 
city. 

Indiana. 

The  Garv  &  Southern  Traction  Co..  now 
linildiiig  its' line  from  Gary  to  Crown  Point, 
is  understood  to  have  plans  under  way  for 
an  extension  to  Cedar  Lake  and  Lowell  next 
vear,  and  from  the  latter  place  to  Kankakee. 
II.  \V.  Seaman.  The  Rookery.  Chicago.  III. 
is  president. 

The  Indianapolis  &  Chicago  Ry.  Co.  has 
tiled  its  articles  of  incorporation  and  proposes 
the  building  of  an  interurban  line  between 
Chicago  and  Indianapolis.     It  is  stated  that  east- 


work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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ern  capitalists  have  agreed  to  float  the  hond 
issue  lor  the  construction  of  the  road.  The 
present  plan  is  to  run  a  line  from  Indian- 
apolis to  Sheridan,  thence  to  Flora,  Monti- 
cello,  Francesville,  Valparaiso,  Hobart. 
Wheeler,  Gary  and  Hammond  and  into  Chi- 
cago. The  distance  from  Indianapolis  to  Chi- 
cago on  the  proposed  line  will  be  about  17.5 
miles.  John  C.  Billheimer,  formerly  state 
auditor  of  Indiana,  is  one  of  the  incor- 
porators. 

The  Gary  Connecting  Ry,  Co.,  of  Gary, 
Ind.,  has  been  incorporated  with  a  capital 
start  of  $500,CMJ0  and  proposes  to  operate  a 
railroad  in  Porter  and  Lake  Counties.  The 
directors  are  V.  O.  Ward,  W.  L.  Pollock,  P. 
W.  Fitzhugh,  T.   Person  and    H.   W.   Ickes. 

The  Gary,  Hobart  &  Eastern  Traction  Co., 
mentioned  in  our  May  31  issue,  as  planning  to 
build  a  5-mile  line  from  Hobart  to  Broadway, 
Gary,  has  decided  to  do  the  work  by  force  ac- 
count instead  of  by  contract,  J.  C.  Cavender, 
Gary.   Ind..  is  interested. 

The  Vincennes  &  Southwe-.tern  Traction  Co., 
recently  incorporated,  with  a  noniin;il  capital 
stock  of  $50,000.  is  to  increase  its  capital  stock 
to  $1,000,000  with  a  view  to  making  prepara- 
tions for  beginning  construction  work.  George 
B.   Hazleton.  Vincennes.  Iml  ,  is  President. 

Iowa. 

The  Peoples  Gas  &  Electric  Co.,  C.  H. 
Walsh,  general  manager,  Burlington,  la.,  has 
applied  to  the  City  Council  of  that  city  for 
permission  to  double  track  its  street  car  line 
from   Fourth   street   to   Osborn   street. 

The  Des  Moines  Terminal  Ry..  F.  M.  Hub- 
bell,  president,  Des  Moines,  has  awarded  a 
contract  to  the  Chicago  Great  Western  Ry., 
for  the  hauling  of  100,000  yards  of  dirt  from 
the  top  of  a  gravel  pit  at  ICast  30th  street 
and  the  Chicago,  Burlington  &  Quincy  tracks 
to  the  levee  which  affords  flood  protection 
for  the  Factory  addition  in  West  Des  Moines. 

We  are  advised  that  there  is  nothing  to  the 
report  that  the  Iowa  Central  Ry.  was  planning 
to  improve  its  main  line  from  Eldora  to 
Steamboat  Rock.  It  was  reporled  that  the  com- 
pany was  planning  to  eliminate  several  curves 
and  grades  between  the  points  mentioned. 

Construction  contracts  for  the  first  section 
of  the  Davenport-Muscatine  interurban  line 
are  to  be  let  at  once,  it  is  saitl.  This  section 
will  extend  from  Blue  Grass  to  Muscatine. 
The  contract  fur  the  section  from  Blue 
Grass  to  Davenport  will  be  let  later,  as  the 
exact  route  the  line  will  follow  from  Blue 
Grass  to  Davenport  has  not  yet  been  deter- 
mined. J.  F.  Porter,  220  Second  St.,  Daven- 
port,  la.,  is   President. 

The  Iowa  City  Street  Ry  Co..  Iowa  City, 
will  shortly  commence  work  on  two  extensions 
of  its  street  car  system  in  Iowa  City.  It  is 
expected  by  fall  that  the  system  will  have 
about  five  miles  of  line. 

The  Chicago,  Rock  Island  &  Pacific  System 
is  reported  to  be  preparing  to  relay  the  entire 
track  of  the  St.  Paul  &  Des  Moines  line 
frorn  a  point  5  miles  east  and  north  of  Des 
Moines,  la.,  to  Iowa  Falls  with  85-lb.  steel. 

Surveys  are  reported  underway  by  engineers 
of  the  Chicago.  Burlington  &  Quincy  R.  R., 
for  the  construction  of  a  connecting  line  be- 
tween the  Burlington  at  Indianola,  la.,  and 
Xorwalk.  on  the  Keokuk  &  Western,  a  dis- 
tance of  7  miles.  Such  a  line  will  give  the 
Burlington  a  direct  route  from  its  main  line 
to   Des   Moines.    la. 

Kentucky. 

®The  LouisvilIe_  &  Nashville  R,  R.  has 
awarded  contracts  for  work  on  tl^e  Kentucky 
division  between  Covington  and  Paris  to  the 
following:  Parcel  No.  1 — Boxley  Bros., 
Quincy,  Ky.,  approximately  250,000  yds.  exca- 
vation, 2,000  lin.  ft.  lined  single  track  tunnel, 
6,000  yds.  concrete :  Parcel  No.  2 — Patterson 
&  Griffen,  Pittsburg,  Pa.,  approximately 
400.0OO  yds.  excavation,  10.000  yds.  concrete ; 
Parcel  No.  S — Hough  &  Spradlin  Co.,  Knox- 
ville,  Tenn.,  approximately  300,000  yds.  exca- 
vation. 4.000  yils.  concrete;  Parcel  No.  '1 — Cal- 
lahan Construction  Co.,  Knoxville,  Tenn.,  ap- 
proximately 290,000  yds.  excavation.  5,000  yds. 
concrete ;    Parcels   Nos.   5  and   (> — J.   H.   Flick 


ConstructiiJii  Co.,  Chicago,  111.,  approximately 
:UMi,(Nii)   yds.    excavation,   3,000   yds.   concrete; 

Parcel  No.  7 — Robt.  Grace  Contracting  Co., 
Cleveland.  O.,  approximately  2.50,000  yds.  ex- 
cavation. 8,700  yds.  concrete;    Parcel   No.  8 — ■ 

Price  Construction  Co.,  .Sta.  B,  Memphis, 
Tenn.,  approximately  .50,000  yds.  excavation. 
The  work  consists  of  reduction  of  grade  work 
on  the  existing  line  ;in<l  providing  a  second 
track. 

Louisiana. 

®I'.  M,  Juhnstun,  S.jn  &  Mlhands,  St.  Elmo, 
111.,  have  the  contract  for  the  grading,  clear- 
ing, bridges,  water  tank  and  depot  for  the  7- 
mile  extension  of  spur  for  N.  O.  T.  &  M. 
Rv.  (Frisco  lines)  at  Erwinville.  La.  All  sub- 
contracts have  been  placed.  Lennan  Bros., 
Baton  Rouge,  La.,  having  the  grading,  and  the 
Jarrett  Construction  Co..  Springfield,  111.,  the 
bridges  anil  buildings.  This  contract  was 
mentioned   111  these  cohitnns  a   short  time  ago. 

Maryland. 

The  Baltimore  &  Uhio  R.  R..  on  June  5, 
placed   an   order   for  25,000  tons  of   rails. 

Massachusetts. 

The  Nnrthampton  Street  Ry.  Co..  North- 
ampton, Mass.,  is  planning  to  double-track 
its  Williamsburg  line  on  Elm  street,  from 
Henshaw  avenue  to  Vernon  street  and  on 
Locust  street  from  Prospect  street  to  the  car 
barns. 

Michigan. 

The  Michigan  United  Rys.  Co..  Lansing,  has 
leased  the  Kalamazoo,  Lake  -Shore  &  Chicago 
Ry.  It  IS  understood  that  the  road  will  be 
operated  under  the  old  name  the  Kalamazoo, 
Lake  Shore  &  Chicago  as  a  steam  line,  until 
the  lessees  are  ready  to  electrify  it.  It  is  stated, 
however,  that  the  Michigan  United  Ry.  will 
continue  to  handle  carload  freight  by  steam 
after  the  passenger  traffic  between  Kalamazoo 
and  South  Haxeii  is  moved  by  trolley.  The 
road  is  taken  over  mi  a  5-year  lease,  with  the 
option  of  buviii!.;  at  llie  termination  of  tli.it 
agreement. 

It  is  reported  that  the  Michigan  Central 
R.  R.  is  planning  the  issuance  of  $I5.00n,00o 
of  first  mortgage  lionds  of  the  Detroit 
River  tunnel,  part  of  which  will  provide  funds 
for  the  acquisition  of  terminal,  freiglit  and 
passenger  yards  at  Deln'ii,  Mich. 

Mississippi. 

The  Liberty-White  R.  R.,  W.  M.  White, 
president,  McComb,  Miss.,  is  reported  to  be 
securing  right  of  way  for  the  proposed  ex- 
tension from  New  Holmesville  to  Tylerstown, 
connecting  Tylerstown  and  McComb.  It  is 
further  planned  to  extend  the  road  from  Lib- 
erty, on  the  west,  to  some  point  on  the  Mis- 
sissippi  River. 

The  Fernwood  &  Gulf  K.  R.,  F.  B.  Enocks, 
General  Manager.  Fernwood,  Miss.,  is  reported 
to  have  entered  into  an  agreement  with  the 
New  Orleans  Great  Northern  whereby  it  se- 
cures the  use  of  the  bridge  across  Pearl  River 
at  Columbia.  It  looks  as  thought  this  meant 
that  the  Fernwood  &  Gulf  was  preparing  to 
extend  its  line  further  northeast  to  Columbia, 
Marion  County,  a  distance  of  only  12  or  15 
miles. 

Construction  work  has  been  started  on  the 
spur  of  the  North  Mississippi  Traction  Co. 
from  Tishomingo,  Miss.,  to  the  Bear  Creek 
stone  quarry  and  water  power.  This  water 
power  will  develop  5,000  hydro-electric  power 
and  will  be  used  in  Tishomingo  for  runnin.g  the 
quarry  and  factory  purposes.  The  road  bed 
is  to  be  finished  by  Sept.  1.  J.  C.  Williams 
has  the  contract  to  build  the  road  to  the  quarry 
and  water  i]ower. 

Missouri. 

Representatives  of  Eastern  capitalists  have 
been  over  the  mute  of  proposed  electric  rail- 
way from  Excelsior  Springs  to  St.  Joseph, 
with  a  view  to  financing  the  project.  The 
Townsend-.Arnold  franchises  for  this  line 
have  been  Iiought  by  a  company  known  as 
the  Kansas  City.  Clay  County  &  St.  Joseph 
Ry..  under  which  name  the  line  will  be  built. 

The  Kansas  City  Terminal  Ry.  Co.,  W.  S. 
Kiniiear.    president,    Kansas    City,    Mo.,    has 


presented  an  ordinance  to  the  City  Council 
of  Kansas  City,  calling  for  changes  and  modi- 
fications in  parts  of  its  nriginal  franchise. 
The  first  change  the  company  asks  is  a  modi- 
fication in  the  grades  along  the  old  Belt  Line 
right  of  way  from  Southwest  boulevard  to 
Independence  road  as  stipulated  in  the  orig- 
inal grant.  The  modifications  asked  for  fol- 
low: Independence  road,  raise  .8  ft.;  Inde- 
pendence avenue,  raise  1.1  ft.;  Ninth  street, 
raise  .7  ft.;  Hardesty  avenue,  no  change; 
East  Twelfth  street,  lower  .4  feet;  Jackson 
avenue,  raise  1.5  ft.;  Fifteenth  street,  raise 
1.0  ft.;  Indiana  avenue,  raise  .4  ft.;  Eight- 
eenth street,  lower  2.9  ft.;  Kansas  ave.,  lower 
3.2  ft. ;  Benton  boulevard,  lower  4  ft. ;  Mont- 
gall  avenue,  lower  4.2  ft.;  Prospect  avenue, 
lower  6.0  ft. ;  Olive  street,  lower  17  ft ;  Park 
avenue,  lower  23  ft. ;  Brooklyn  avenue,  lower 
27.7  ft, ;  Woodland  avenue,  lower  36.0  ft. ; 
Vine  street,  lower  33  ft. ;  Paseo,  lower  30.9 
ft. ;  Tracy  avenue,  lower  26  ft. ;  Forest  ave- 
nue, lower  23.1  ft. ;  Troost  avenue,  lower  20.7 
ft.;  Harrison  street,  lower  18.9  ft.;  Campbell 
street,  lower  16  ft.;  Charlotte  street,  lower 
13.4  ft. ;  Holmes  street,  lower  12  ft. ;  McGee 
street,  lower  'dVz  ft.;  Grand  avenue,  lower 
2.4  ft. ;  Main,  raise  .5  ft. ;  Broadway,  raise 
7.0  ft.;  Penn,  raise  12  ft.;  Summit,  raise  23 
ft.  ;  Southwest  boulevard,  raise  22.2  ft. ; 
Twenty-fifth  street,  raise  19.2  ft.;  Allen  ave- 
nue viaduct,  raise  4.7  ft.  No  changes  are  to 
be  made  in  the  grades  on  West  Twelfth 
street,  St.  Louis  avenue.  Sixth  street.  Fourth 
street  or  Broadway,  near  Second  street.  The 
changes  along  the  Belt  Line  will  require  a 
subway  instead  of  a  viaduct  at  Vine  street; 
a  subway  instead  of  a  viaduct  at  the  Paseo; 
lowering  of  the  viaduct  at  Forest  avenue;  a 
subway  instead  of  a  viaduct  at  Harrison ;  a 
viaduct  at  Campbell;  a  viaduct  at  Holmes; 
aft'ects  south  approach  of  viaduct  at  Broad- 
way and  reduces  width  of  madway  to  60  feet; 
a  sul.nvay  instead  of  a  viaduct  at  Summit;  a 
subway  instead  of  a  viaduct  at  Southwest 
biiulevard  and  a  subway  instead  of  a  viaduct 
at    Twenty-fifth    street. 

The  Niagara  Gorge  R.  R.  Co.  (electric), 
I  ieo.  A.  Ricker,  chief  engineer,  702  Ellicott 
square.  IJuffalo.  N.  Y  ,  has  double  track  work 
under  way  on  its  I.ewiston-Voungstown  divi- 
sion. It  is  expected  that  the  work  will  lie  com- 
pleted liefore  the  summer  tr.-ivel  to  Fort 
Niagara   Beach   becomes  heavy. 

Advices  from  R(  Chester  state  that  it  is  be- 
lieved there  that  some  action  may  be  taken 
this  summer  toward  the  construction  of  the 
proposed  Rochester  Belt  Line  R.  R.  C.  D. 
Beebe,  Syracuse,  N.  Y.,  president  of  the 
Rochester,  Syracuse  &  luistern  railroad  and 
affiliated  electric  railroad,  is  interested  in  the 
Rocliester   project. 

The  Buffalo  Southern  Ry.,  2433  .Seneca 
street,  Buffalo.  N.  ^'..  is  planning  to  build  an 
extension  of  its  electric  railway  to  East 
.'\urora  this  season.  It  is  expected  that  work 
on  this  extension  will  be  underway  at  no 
distant    date. 

Frederick  W.  Whitridgc,  2396  Third  ave- 
nue. New  York  City,  receiver  of  the  Union 
l\\ .  Co ,  .Mew  York  City,  has  been  author- 
ized to  extend  the  lines  of  that  road  over  the 
Madison  avenue  bridge  to  connect  with  the 
company's  lines  in  the  Bronx  and  from  136th 
to  ]38tli  streets.  The  order  also  gives  the 
receiver  authority  to  double-track  the  exten- 
sion from  225th  to  230th  street,  connecting 
the  Union  Railway  with  the  Kings  Bridge  Ry. 

.-\dvices  from  Springfield,  Mo.,  state  that 
15  miles  of  the  proposed  route  of  the  Mis- 
souri, .^rkansas  &:  Gulf  Ry.  (Ozark  Short 
Line),  is  now  ready  for  steel.  As  planned, 
the  route  will  be  from  Kolla,  Mo.,  where  the 
general  offices  arc  located,  through  the  south- 
ern part  of  Phelps  County,  the  western  part 
of  Dent  County,  and  through  Texas,  Howell 
.and  Ozark  counties  to  Bakersfield,  the  south- 
ern terminal,  ;i  few  miles  from  the  .Arkansas 
line.  In  all,  the  road  will  be  125  miles  long 
;is  it  is  now  planned.  .'\t  Willow  Springs, 
about  80  miles  south  of  Rolla,  it  will  intersect 
with  the  Kansas  City,  Fort  Scott  &  Memphis 
and  the  Current  River  railroad,  both  of  which 
are  owned  by  the  Frisco.  The  territory  to 
be  opened  by  the  Missouri,  Arkansas  &  Gulf 


•J"  indicates  work  now  open  for  bids.      ®  indicates  a  contract  let  recently. 
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is  in  the  northeastern  part  of  the  Ozark  re- 
gion. According  to  estimates  made  by  engi- 
neers in  charge  of  the  work,  the  road  will  cost 
when  completed  $-2,-100,000.  This  amount  is 
made  up  of  the  following  classifications  of 
the  estimated  cost:  Right  of  way.  $8li,ii00; 
telegraph  and  telephone  lines.  $-i7."iitn ;  track 
and  roadbed,  including  clearing,  grubbing, 
grading,  rails,  ties,  bridges,  culverts,  etc..  ^1,- 
•J.'id.OtK) ;  equipment,  including  depots,  ware- 
houses, rolling  stock  and  terminal  grounds, 
$281,000;  miscellaneous,  including  legal  ex- 
penses, surveys,  charters,  franchises,  office 
supplies  and  advertising.  $132.">(Hl :  discount  on 
securities.  $3()0.000;  interest  durin,g  construc- 
tion. $i"itl,0O0.  The  officers  of  the  Missouri, 
Arkansas  &  Gulf  Railway  Co.,  are  Gilbert 
I^iy.  St.  Clair,  Mo.,  president  and  treasurer ; 
li.  C.  Comstock,  Lecoma,  Mo.,  vice-president ; 
William  E.  Fink,  Rolla,  Mo.,  secretary;  Bland, 
Crites  &  Murphy.  Rolla.  general  counsel.  The 
board  of  directors,  as  they  are  at  present,  are: 
Gilbert  Lay.  St.  Clair;  E.  C.  Comstock.  Le- 
coma; William  T.  Fink.  Rolla;  Carl  Kimniel, 
Lecoma;  J.  .A.  Frank.  Aiuitt ;  J.  W.  Cook, 
Lenox,  and  E.  C.  Halbert.  Licking.  Mo. 

A  bill  is  before  the  Municipal  .As- 
sembly of  St.  Louis  granting  a  50-ycar  fran- 
chise for  the  construction  of  an  electric  rail- 
way to  David  P.  Leahy,  Henry  F.  Woodward 
and  Frank  J.  Steiner,  along  Florissant  Ave. 
from  Robin  Ave.  to  the  western  city  limits, 
a  distance  of  about  one  mile.  The  line  is  to 
be  known  as  the  St.  Louis  &  Jennings  Ry. 
Company   of   St.   Louis. 

The  St.  Louis,  .\rcadia  &  Jefferson  City  Ry. 
Co.,  recently  granted  a  franchise  to  operate  a 
street-  railway  in  the  southwestern  part  of  St. 
Louis.  b;is  been  chartered  with  a  capilnl  stock 
of  $L'.")O,O00.  The  company  plans  to  build  a 
IS-mile  line  to  Fenton,  Mo.,  at  the  sarne  time 
its  line  in  St.  Louis  is  constructed.  The  of- 
ficers of  tile  company  are :  E.  R.  Kinsev.  Pres- 
ident ;  Charles  F.  Vogel.  St.  Louis.  Vice-Presi- 
dent :  Tliomas  G.  Portis.  St.  Louis.  Secretarv 
and  Treasurer.  T.  A.  Hildebrandt,  R.  M.  Ham- 
mond and  H.  Mackey  are  other  directors. 

Kansas  City,  Mo.,  and  Vicinity. 

(  REGrL.\R  CORRKSPnXI  EXOK.  ) 

®L.  L.  Maxon  of  Argentine.  Kas.,  has  se- 
cured a  contract  to  build  1%  miles  of  rock 
road  in  Wyandotte  county. 

®G.  K.  Dutcher  has  just  returned  from 
Iowa,  where  he  closed  with  J.  P.  Atkinson  for 
about  l-Jj.OOO  yds.  of  material.  He  will  load 
out  of  here  next  week.  The  work  is  on  the 
C,  R.  I.  &  P.  road  about  12  miles  north  of 
Chariton. 

J.  J.  Fitzgerald  is  progressing  nicely  on  the 
Chicago.  Rock  Island  &  Pacific  contract  near 
Chariton,  Iowa.  He  has  enough  work  at  hand 
to  keep  him  busy  for  some  time  to  come. 

Donald  Jeffrey  is  moving  his  family  to 
Chariton,  la.,  to  live  while  he  is  doing  the 
shovel  job  he  has  secured  on  the  Chicago, 
Rock  Island  &  Pacific  near  that  place.  It  is 
understood  that  Mr.  Jeffrey  will  have  four 
comiiletc  shovel  outfits  at  work  in  the  near 
future. 

Practically  all  the  work  on  the  C.  R.  1.  &  P. 
in  Iowa  is  now  covered  and  the  line  certainly 
presents  a  busy  aspect  these  days.  The 
weather  has  been  almost  ideal  so  far  for 
graders.  It  has  been  a  little  too  hot  at  times 
for  comfort,  but  there  has  not  been  so  much 
rainfall  but  that  the  earth  conditions  ha\e 
been  at  all  times  exactly  right. 

Jerry  Connelly  was  in  Kansas  City  this 
week.  Mr.  Connelly  has  just  .got  back  from 
Denver,  where  he  has  been  for  a  year  or 
more.  Prospects  in  the  Denver  territory  are 
not  ver.\  bright  according  to  Mr.  Connelly's 
report. 

Sten  Lund,  president  of  the  Lund  Con- 
struction Co.  of  Chicago,  was  a  Kansas  City 
\isitor  this  week.  It  will  l)e  remembered  that 
Mr.  Luiul  has  a  large  contract  on  the  Kansas 
City  Southern  R.  R.  under  Porter  Bros.  Mr. 
Lund   reports  splendid   progress  on   his  work. 

\\'m.  Spencer  is  still  doing  work  on  the 
Santa  Fc  R.  R.  near  Bosworth.  Mo.  We 
have  not  had  the  pleasure  of  seeing  Mr.  Silen- 


cer personally  for  some  little  time,  but  it  is 
our  understanding  that  the  middle  of  July 
will   see   the   completion   of   his  contract. 

J.  B.  Dorris,  doing  work  at  the  present  time 
on  the  Kansas  City  Southern  at  Jaudon,  Mo., 
was  a  Kansas  City  visitor  on  the  l)th.  jNIr. 
Dorris  says  that  everything  is  moving  along  in 
lirst  class  shape  on  his  work. 

Win.  List  of  List  &  Gifford  was  in  Mem- 
phis, Tenn.,  this  week.  We  were  talking  with 
Mr.  Crouth,  secretary  of  the  List  &  Gifford 
Co..  a  day  or  two  ago.  and  were  shown  some 
li.gures  on  excavation  done  by  that  company 
during  May  that  must  certainly  be  gratifying 
to  all  concerned.  When  it  comes  to  movin.g 
earth  and  rock.  List  &  Gifford  are  hard  to 
beat.  Both  members  of  the  firm  arc  youn.g 
men  and  we  know  of  no  company  to  whon' 
the  future  holds  a  brighter  promise  than  to 
List  &  Gifford. 

In  our  last  week's  items,  we  note  we  ad- 
vised the  contractors  that  the  well  known 
labor  a.geiit.  Jos.  McGerr,  was  moving  to  913 
Union  .\ve.,  Kansas  City.  This  was  a  mis- 
take. Mr.  McCJcrr  can  be  found  hereafter  al 
!1|8  I'nion  .Ave.  Mr.  ;\TcGerr's  many  friends 
ioin  in  wishing  him  continued  prosperity  at 
his  new  (|uarters. 

Messrs.  Haiinon  &  Hickey,  doing  work  at 
Richards,  Mo.,  met  with  an  accident  on  their 
work  this  week.  In  some  manner  or  other  six 
of  the  lar.ge  12-yd.  cars  became  disenga.ged 
from  the  engine  and  rolled  off  the  trestle. 
The  particulars  of  the  accident  are  not  known 
to  the  writer,  but  it  is  safe  to  say  those  par- 
ticular cars  will  be  out  of  commission  for 
some  lime.  Mr.  Hannon,  however,  placed  his 
order  immediately  for  new  cars  and  the  delay 
occasioned  will  be  very  slight. 

L.  I.  Viall  of  the  Wood,  Bancroft  &  Dotv 
Co.,  Omaha,  Neb.,  was  a  St.  Louis  visitor  this 
week.  \Ir.  Viall  went  to  St.  Louis  to  look 
over  a  piece  of  work  near  that  city.  We  have 
not  learned  whether  or  not  he  will  do  the 
work  he  went  after.  Mr.  Viall  reports  condi- 
tions on  the  Wood,  Bancroft  &  Doty  contract 
at  Worland,  Mo.,  as  first  class. 

There  will  soon  be  about  100,000  yds.  of 
material  available  for  contractors  at  the  site 
of  the  new  depot.  The  contract  for  removing 
the  earth,  it  is  understood,  will  be  embodied  in 
the  contract  for  the  depot  itself  and  as  that 
contract  has  m  t  as  yet  been  awarded,  no 
definite  idea  as  to  the  work  can  be  given  at 
this  lime. 

St.  Louis  Items. 

nV    .\.    IS.    KOEXIG. 

McCangbey  Bros.,  3402  Magnolia  .Ave..  Chi- 
cago. III.  can  use  two  or  three  small  team 
outfits  for  short  wheeler  and  drag  scraper 
work  on  the  Burlington  R.  R.  in  Illinois. 
Free  transportation.  Big  Jack  McCaughey. 
the  senior  menilier  of  this  firm,  was  in  town 
the  other  day  and  assures  us  that  this  is 
splendid  work. 

Information  from  Washington,  D.  C.  says 
that  Major  Schulz.  army  engineer  in  charge 
of  improvement  of  the  Missouri  River,  has 
submitted  to  the  War  Department  a  plan  for 
the  improvement  of  the  Missouri  in  the  vi- 
cinity of  the  Columbia  bottoms  in  St.  Louis 
county.  This  is  near  the  mouth  of  the  river, 
where  the  stream  has  been  unstable,  having 
made  marked  changes  in  its  course.  The  plan 
is  designed  with  a  view  primarMy  to  improv- 
ing the  channel  of  the  river  for  navigation, 
but  when  carried  out.  Major  Schulz  says,  it 
will  afford  protection  to  the  farms  in  that  sec- 
tion that  are  annually  submerged  and  are 
sometimes  almost  washed  away  by  floods. 

F.  C.  Hitchcock  of  the  jMacCarthur  Bros, 
spent  .a  da\  in  town  looking  for  a  steam  shov- 
el outfit  that  they  can  use  on  the  Rock  Island 
R.  R.  near  Chariton.  la. 

Reci  instruction  of  the  25  miles  of  track  and 
roadbed  is  in  progress  on  the  lines  of  the 
Uni'i<l  Railways,  at  a  cost  of  approximately 
$7.",u,iiiiii  .Miout  1-")  miles  of  improvements  arc 
pr:iclic.ill\'  comidcted.  leaving  about  10  to  be 
done  in  the  latter  half  of  the  year.  The 
w(n-k  costs  $:io.000  a  mile  of  single  track.  The 
roadbed  is  of  concrete.  18  ins.  deep,  incased  in 
which  arc  white  oak  ties.  The  railweighs  112 
Ills.    Ill    the    lineal    vard.     Twent\-five   of    the 


lU'W  standard  cars  have  been  built  and  as 
many  more  will  be  put  in  commission  in  the 
next  si.x  months.  The  car  has  a  steel  under 
frame  with  steel  panels,  and  it  is  the  nearest 
ai)proach  to  an  all  steel  car  ever  used  on  a  city 
SI  reel  railway.  Each  car  costs  $0,000.  The 
roadway  and  car  expenditures  for  1011  will 
exceed  $1,000,000.  The  track  and  road  recon- 
struction completed  or  in  progress  is;  .Arsenal 
street,  from  Kingshighway  to  Wood  street  and 
from  Morgan  Ford  road  to  Kingshighway; 
McPherson  avenue,  from  Kingshighway  to 
I'liion  boulevard;  Seventh  street,  from  Alar- 
ket  street  to  Washington  avenue;  Eighteenth 
street,  from  Washington  avenue  to  Biddle 
street;  Twenty-third  street,  from  North  Mar- 
ket street  to  Hobert  street ;  Page  avenue,  from 
Taylor  avenue  to  Kingshighway;  Sixth  street, 
from  Locust  street  to  Pine  street  and  from 
Walnut  street  to  Choteau  avenue;  Twelfth 
street,  from  Olive  street  to  Chouteau  avenue; 
F4eventli  street,  from  Chouteau  avenue  to 
Park  avenue ;  Eastoii  avenue,  from  Kings- 
highway  to  Hamilton  avenue;  Euclid  avenue, 
from  Scott  avenue  to  Maryland  avenue ;  Pine 
street,  from  Fourth  street  to  Twelfth  street 
and  ^Manchester  avenue  from  Tamm  avenue 
to  Prather  avenue.  In  all  this  is  15  miles. 
President  Robert  McCuUoch  said  that  when 
this  year's  improvements  are  completed  all  the 
lines  in  the  heart  of  town  will  have  been  re- 
built except  that  on  Locust  street,  and  this 
work  will  be  done  as  soon  as  contracts  are  let 
by  the  city  for  the  street  paving.  The  Mc- 
Pherson line  is  reconstructed  from  end  to  end, 
the  Easton  from  end  to  end,  and  the  Manches- 
ter from  end  to  end.  The  Delniar  will  be  re- 
constructed from  end  to  end  when  the  city 
decides  as  to  the  kind  of  crossing  that  should 
be  constructed  at  the  Wabash  station.  The 
strip  adjacent  to  the  Wabash  station  is  the 
only  part  of  the  line  not  rebuilt.  The  recon- 
struction of  the  Manchester  line  is  in 
advance  of  street  paving.  The  thorough- 
fare will  be  paved  to  the  city  limits.  The 
improvements  which  probably  will  be  made 
next  are :  Natural  Bridge  road,  from  Spring 
avenue  to  Fair  avenue;  Sixteenth  street,  from 
O'Fallon  street  to  Chambers  street;  Lemp 
avenue,  from  Utah  street  to  Wyoming  street; 
Nineteenth  street,  from  Branch  street  to  Salis- 
bury street  and  from  Carr  street  to  Madison 
street;  Fifteenth  street,  from  O'Fallon  street 
to  Cass  avenue;  Lee  avenue,  from  Prairie 
avenue  to  Fair  avenue ;  North  Market  street, 
from  Garrison  avenue  to  Grand  avenue; 
Broadway,  from  Gano  avenue  to  Adelaide 
street ;  Jefferson  avenue,  from  Gravois  avenue 
to  (~,eyer  avenue;  Shenandoah  avenue,  from 
Compton  avenue  to  Grand  avenue ;  Broadway, 
from  Chippewa  street  to  Osage  street,  and 
Dehnar  avenue,  from  Clara  avenue  to  Hamil- 
ton avenue.  This  represents  10  miles  of  con- 
struction. 

The  following  ordinances  for  granitoid 
sidewalks  on  30  streets  were  introduced  in  the 
municipal  assembly  on  Tuesday.  June  6:  Dal- 
tiin  avenue,  between  .Arsenal  street  and  .Co- 
lumbia avenue;  Market  street  (formerly  Man- 
chester avenuel,  between  Beaumont  avenue 
and  Leffingwell  avenue;  Pennsylvania  avenue, 
between  Bowen  and  Fillmore  street:  .\lberta 
street,  between  Missouri  avenue  and  Broad- 
way ;  Tennessee  avenue,  between  Itaska  and 
Neosho  streets;  ^McDonald  acenue.  betweeen 
Grruid  and  Custine  avenues;  Relier  place,  be- 
tween January  and  Dalton  avenues;  Reber 
pl.ace.  lietween  Old  Manchester  road  and  Jan- 
uary avenue ;  Broadway,  between  Elwood  and 
Neosho  streets ;  Broadway,  between  Neosho 
and  Osage  streets ;  Cleary  avenue,  between 
Dickson  street  and  Cass  avenue ;  Compton 
a\enue,  between  .-Vrsenal  and  Pestalozzi : 
Cooper  street,  between  Old  Manchester  road 
and  Shaw  avenue;  Da.ggett  avenue,  between 
l\i;igshi,!;bway  and  Cooper  street;  Garfield 
a\cnne.  lietween  Goodfellow  and  Hamilton 
avenues:  Garfield  avenue,  between  L'nion 
boulevard  and  .Vrliii.gton  avenue;  Hammett 
place,  between  ]\larcus  and  west  line  of  Papin 
Ir.ict ;  Howard  street,  between  Glasgow  and 
( larrison  avenues ;  Norton  place,  between 
I  lodiamont  avenue  and  western  city  limits; 
Knap]i  street,  between  Hcbert  and  Branch 
streets ;   Michigan  avenue,  between  Gever  and 
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Lafayette  avenues;  Michigan  avenue,  between 
Miami  and  Cherokee  streets ;  Michigan  ave- 
nue, between  Osage  and  Chippewa  streets ; 
Minnesota  avenue,  between  Miami  and  Chero- 
kee streets;  Xeosho  street  between  \'irginia 
and  Grand  avenues;  Nineteenth  street,  be- 
tween Penrose  and  I'erry  streets;  Obcar  ave- 
nue, between  Kossutli  and  Lee  avenues ;  Ohio 
avenue,  between  Arsenal  and  Pestalozzi 
streets;  Osage  street,  lietwecn  Broadway  and 
Minnesota  avenue;  Osage  street,  between  Min- 
nesota and  Louisiana  avenues;  Penrose  street, 
from  Nevvstead  westwardly  for  a  distance  of 
about  670  feet :  Plymouth  avemie,  between 
Hodiamont  avenue  and  western  city  limits; 
Quincy  street,  lietween  Tliirty-ninth  street 
(formerly  \'andcventer  avenue)  and  Tower 
Grove  avenue;  Theodosia  avenue,  between 
Clara  and  Goodfellow  avenue;  Vista  avenue, 
between  Boyle  and  Taylor  avenues ;  Valentine 
street,  between  Second  and  Tliird  streets. 

Montana.   • 

The  Billings  Traction  Co.  has  completed 
surveys  and  has  secured  the  capital  for  the 
construction  of  four  miles  of  street  railway  at 
Billings.  ]\Iont.  It  is  understood  that  the 
work  will  be  done  by  force  account.  David 
Gunsberg,  228  Presidential  Bldg.,  Buffalo,  N. 
Y..  is  president  of  the  Billings  Traction  Co., 
and  C.  A.  Smith.  Box  4nT  Billings,  Mont.,  is 
chief  engineer. 

Nebraska. 

A  committee  of  liusmess  men  of  Kearney, 
Xeb.,  has  been  appointed  to  take  charge  of 
final  arrangements  for  starting  work  on  the 
proposed  line  of  the  Dakota,  Kansas  &  Gulf 
R.  R..  from  Kearney.  Xeb..  to  Beloit.  Kan. 
J.  M.  Dryden  is  a  memlier  nf  ihe  committee. 
W.  H.  Mitchell  is  one  of  the  directors  of  the 
new  company. 

Nevada. 

It  is  reported  that  the  Eureka  &  Palisade 
Ry.  Co..  now  operating  Sf^  miles  :1-ft.  gage 
steam  line,  is  to  standard  gage  its  line  during 
the  present  year.  It  is  further  reported  that 
the  line  will  lie  extended  beyond  Eureka 
through  the  state.  G.  D.  Alibott.  Palisade. 
Nev.,  is  Superintendent. 

New    York. 

The  State  Public  Service  Connnission  has 
directed  the  Syracuse  Rapid  Transit  Co.,  Syra- 
cuse, to  make  improvements  to  its  transporta- 
tion facilities  in  Syracuse  which  will  involve 
the  e.xpenditure  of  $908,82").  More  than  one- 
third  of  this  amount  will  be  expended  during 
1911.  .Among  the  immediate  improvements 
ordered  are  the  following:  Purchase  twelve 
large  modern  type  double  truck  cars  suitable 
for  winter  service  and  have  all  of  such  cars 
in  service  on  its  line  by  or  before  Nov.  1. 
1911.  Construct  double  tracks  for  the  present 
East  Syracuse  line  from  the  corner  of  Green 
and  Lodi  Sts.  through  Green  St.  to  Robinson 
St.,  and  thence  through  an  acquired  right  of 
way  to  Shuart  .Ave.  and  Sedgwick  St.  to  James 
St.  Construct  and  operate  at  least  one  addi- 
tion transformer  station  with  necessary  feed- 
ers, and  complv  with  this  requirement  on  or 
before  Nov.   I.'l911. 

Mass  meetings  are  being  held  to  consider 
the  building  of  an  electric  railroad  from  Ver- 
non to  Waterville  by  way  of  Vernon  Center, 
Augusta  and  Ori>kany  Falls,  a  distance  of 
between   IT)  and  2n  miles. 

The  Long  Island  R.  R.  and  the  Pennsylvania 
R.  R.,  which  own  extensive  tracts  of  land  in 
Long  Island  Cil\'  .idjoining  the  big  Sunnyside 
yards,  are  repurted  l<>  be  i)reparing  plans  for 
the  developmetu  nf  about  2n  blocks  lying  be- 
tween Laurel  Hill  Ave.  on  the  west.  Woodside 
Ave.  on  the  ea^t.  J.ickson  .Ave.  on  the  north 
and  Dwyer  .Ave.  on  the  south  in  Long  Island 
City  as  a  big  industrial  center.  E.xtensions  of 
tracks  are  to  be  m,-ide  to  the  district  from  the 
Pennsylvania  ;nul  Lmg  Island  lines  and  from 
the  New  York  Connecting  Ry. 

The  -Syracuse,  Watertown  &  St.  Lawrence 
R.  R..  as  noteil  in  our  issue  of  June  7,  has  ap- 
plied to  the  Public  .Service  Connnission  for  a 
certificate  to  Imild.  A  hearin,g  on  the  applica-. 
tion  is  to  be  held  next  week  and  if  the  com- 
mission gives  the  company  the  necessary  cer- 


tificate nn  such  terms  as  it  can  afford  tti  ac- 
cept the  road  will  be  built  as  rapidly  as  the 
work  can  lie  |iushed.  This  company  was  re- 
cently (iiganized  to  Imild  a  line  from  a  con- 
necliiin  with  the  Syracuse  &  South  Bay  1-dec- 
tric  R.  R.  to  the  village  of  Brewerton,  N.  Y. 
CD.   I'.rebe.  .Syr;icuse,  N.  Y.,  is  interested. 

I  lie  Delaware  &  Hudson  Co.,  Geo.  H.  P,ur- 
gess.  Chief  Engineer.  .Albany.  N.  Y.,  is  con- 
templ.itnig  tin-  erection  of  a  new  round  house 
antl  additional  v;iril  f.-icilities  at  Bingli;imt<in. 
N.   ^^ 

North  Carolina. 

It  has  been  announced  by  II.  (i.  Chatliam. 
president  of  the  Elkin  &  .\liegb;iiiy  K.  R..  that 
finarci;il  aid  has  been  obtained  nf  Norlhern 
capitalists,  and  that  the  line  which  has  been 
in  the  course  of  construction  for  I  he  past  two 
years  will  lie  ]jushed  lo  compU-tiiiU  at  once 
•and  oper.ateil  under  the  present  name.  The 
line  will  run  frnm  I'.lkin.  X.  C.  connecting 
with  the  Soulheni.  through  .Alleghan\',  .Ashe 
and  Watauga  countie.^.  penetrating  fine  tinilier 
and    mineral    sccliniis. 

North  Dakota. 

Surve\s  Iia\e  been  completed  by  II.  !■'.  Ilain- 
ilton.  resident  engineer  of  the  (ire.-it  Xorthern 
Ry..  Miiiot.  X.  Dak.,  for  the  construction  of 
the  proposed  spur  from  (jrand  I'orks  to  the 
new  gas  container  (4'  the  Red  Ki\er  l^iwer 
Co. 

Ohio. 

Sijiiliii  T.  .\d;iins,  Columbus  Trust  &  .S.'iv- 
ings  Bldg.,  Cnlumlius,  ()..  h.is  been  awarded 
the  contract  for  the  grading  of  the  new 
through  freight  yards  of  the  Hocking  Valley 
in  Si  nth  Columbus,  and  work  will  be  started 
at  iiiice.  It  is  estimated  that  the  work  will 
include  L'li.'i.nnii  cu.  yds.  nf  excavatimi. 

The  Maboidng  S:  Shenan.go  Ry.  &  Light 
Co..  Yniing'-tnwn.  < )..  has  announced  its  in- 
tention nf  dnuble  tracking  its  line  through 
Hubbard    village   as    soon   as    possible. 

The  Xorthern  t)hin  Traction  &  Light  Co.. 
Hamilton  Bhlg,.  .Akron.  ().,  is  reported  to  be 
planning  to  diuble-tr.ack  its  line  Irom  the 
.\kron   city    liiniis    tn    .s^priiiglield    Lake. 

Oklahoma. 

®The  Wuhita  balls  c^-  Xorthwestern  Ry. 
has  completed  surveys  and  has  secured  the 
capital  f..r  the  ccnstruction  of  a  ll7  mile  ex- 
tension from  H amnion,  Okla..  to  Woodward, 
Okla.  The  contract  for  the  first  30  miles  has 
Iieen  let  to  the  Texas  &  Oklahoma  Construc- 
tion Cn.,  Wichita  Falls,  Tex.;  the  contract  for 
the  balance  of  the  extension  will  be  let  in 
about  :!ii  da\^.  .1.  .\.  Kemp.  Wichit.a  balls, 
Tex.,  is  pre-ideiit  nf  the  Wichita  Falls  & 
Northwestern  Ry.  and  R.  .A.  Tbom]ison, 
Wichita  I'alls.  is  chief  engineer. 

The  Sand  Springs  Tnterurban  line  recently 
completed  to  Tulsa,  is  to  be  extended  to  No- 
wata, a  distance  of  liO  miles  from  Tulsa.  It 
is  understood  that  the  line  will  pass  through 
Collinville.  Cola.gah,  Tolata  and  other  towns 
in  the  oil  field.  Charles  Page,  of  Tulsa,  is 
the  owner  of  the  line. 

The  St.  Louis  &  .San  Francisco  R.  R.  and 
the  Chicago,  Rock  Island  &  Pacific  R.  R.  are 
reported  to  have  set  aside  an  appropriation 
of  $000,0011  frir  the  eonstrnction  of  a  union 
depot  in  Oklahoma  City  and  the  elevatinn  of 
their  tracks  through  the  business  portion  of 
the  ciiy.  It  is  understood  that  the  union  depot 
is  to  be  located  on  the  site  of  the  present 
Frisco  statinu  at  First  and  H.arvey  Sis.  and 
that  llie  work  is  to  be  done  during  1912. 

It  is  rumored  in  railroad  circles  of  f)kl;i- 
hom.i  that  the  Missouri.  K.ansas  S:  Texas 
(  Katy  I  R.  R..  is  contemplating  the  construc- 
tion of  ;m  extension  from  B.irtlesville  directly 
west  across  ( Iklahoma  through  Pawbuska  and 
Fairfax  to  the  extreme  northw-estern  portion 
of  this  state.  F.  Rin.gcr,  Parsons.  Kan.,  is 
assistant  chief  engineer. 

The  Chamber  of  Commerce  nf  Hugo.  Okla.. 
has  closed  a  contract  for  the  construction 
of  the  Hugo  Xorthwestern  R.  R..  from  Hugo 
to  Lehigh  via  .\tnk:i  ;ind  surveys  are  already 
nnderwav.  It  is  bnpvd  to  li.ave  grading  started 
within  III!  days.  M.iMr  lones  of  Hugo,  Okla., 
is   intere-ted    in    the    pmject. 


Oregon. 

®The  Xevaila-C.ilifnriiia-Oregon  Ry..  (ieo.  S. 
( )liver.  chief  engineer.  Reno.  Xcv.,  has 
awarded  contracts  for  the  completion  rif  its 
line  to  L.akeview.  Ore.,  to  Ihe  followin.g;  Mc- 
Leon  tSr  b'rancisco.  Lloyd  C.  Wiseman,  .\laney 
Bros.  Co.,  and  Tom   Sagris. 

The  Lane  County  .Assets  Co..  Eugene,  Ore., 
is  reported  to  be  planning  to  have  work 
started  at  once  on  the  lirst  ti-mile  links  of  the 
I'.ngene-bdnrence    R.    R. 

Information  received  fmm  Lakeview.  Ore., 
st.ate  that  all  arrangements  have  been  com- 
jileted  for  the  necessary  right  of  way  for 
the  exteii'-iou  of  X'irthern  California  S:  Ore- 
.gon  R.  R..  to  Lakeview.  baigineers  are  busy 
at  Davis  Creek  and  Sugar  Hill,  and  contract- 
ors are  beginning  to  receive  their  equipment 
fnr  st.-irting  cnnstruclion  work. 

Pennsylvania. 

®S.  S.  Johnson,  .Millersbnrg.  Pa.,  is  rejiorted 
to  have  been  .aw.irded  the  contr.aet  for  con- 
slrncting  the  pro|)osed  line  of  the  Conewago  & 
.Southern  R.  R.,  and  it  is  stated  that  construc- 
tion work  will  be  started  next  month.  The 
company'  projects  a  line  from  Biglerxille  to 
Cashlown.     I^aniel    M.    .Sheeley,   Cashtown,   is 

Treasurer   of    the    company. 

The  Beaver  &  New  Castle  Street  Ry  Co.,  re- 
cently organized,  is  to  apply  for  a  charter  on 
June  2.'!.  The  coinpan\  proposes  to  build  a 
connecting  link  between  the  Beaver  Valley 
'Traction  lines  and  the  .\ew  Castle  &  Beaver 
\'alle\  Street  Ry.  The  distance  to  be  covered 
i^  about  (>  2-.'!  mile,  J.  S.  Ilerron.  T".  J.  Lobcrt, 
J.  F.  Hayes.  E.  A.  Morton  and  Charles  Peder- 
>nn,  all   of   New   Castle,   .ire   interested. 

F.xtensive  improvenieiils  to  the  Philadelphia 
Rajiicl  'Transit  Co.'s  lines  ,ire  planned  by  the 
new  m.ina.gement.  which  assumed  control  last 
week.  During  the  next  live  \ears  it  is  pl.anned 
to  expend  Sll.OOO.oOO  for  new  e(|uii)inent  and 
imprnvement  work.  'The  latter  will  include 
b'lO  miles  of  heavy  standard  track  to 
reidace  worn-out  tracks  where  a  light- 
er type  of  rail  had  proven  inadequate  at 
ail  estimated  cost  of  $4..joo.0(lo.  The  pmper 
development  of  an  adeipiate  power  supply  and 
the  charges  for  new  track  connections  incident 
to  the  scientific  rerouting  of  car  lines,  both  of 
which  must  be  immediately  undertaken,  will 
consume  such  ;i  large  portiiin  of  the  available 
$2,.jo0.ooo.  'Thomas  E.  Mitten.  President  of 
the  Chica.go  City  Ry.  Co.,  Chicago,  has  been 
elected    a    director   of   the    Philadelphia    Rapid 

Transit  Co.,  and   will  have  cb.arge  of  the   re- 
li;iliiht;ition   of   the   system. 

South  Carolina. 

The  CliarlcNtnii  Cniisoli.lated  Ry.  &:  Light- 
ing Co..  P.  H.  G.idsdeii,  President,  Charles- 
ton, .S.  C,  is  planning  to  extend  its  belt  line 
tracks  at  Charleston,  tlimngh  Columbus  St., 
fmm  Meeting  to  King 

Tennessee. 

'The  Illinois  Central  R.  R.,  .A.  S.  Baldwin, 
("bii  f  laigineer.  Chicago.  Ill,,  is  reported  to 
have  abnut  completed  plans  for  beginning 
work  on  its  new  union  depot  at  M.aiii  .St. 
and  Calhoun  .\ve..  in  Meiniihis.  It  is  under- 
stood that  the  depot,  which  will  be  modeled 
after  the  new  I'eiinsylv.inia  station  in  .New 
\'ovU.  and  other  iinprovemeiits.  will  cost 
about  $.'!.ooo.iiiio.  .Additional  trackage  will  be 
an  impnrtant  feature  of  the  change.  'The 
comp.uiy  has  purchased  property  owned  by 
the  .Merchants'  Cotlcjn  Press  and  Storage 
comiiany.  almost  immediately  opposite  the 
present  union  st.ation  on  tin-  north  side  of 
Calhoun  \\e.  which  will  be  iitili/ed  tor  pas- 
sen.ger   terminal   yards. 

It  is  reporterl  that  on  July  1  the  .Athens  & 
Tellico  R.  R.  will  be  merged  with  the  Louis- 
ville cV  Xashville  system  and  will  become  a 
p.irt  of  the  Knoxville  division  to  be  oper.ited 
under  tile  direct  jurisdiction  of  Superintendent 
R.  C  .Morrison,  of  Knoxville,  'The  .Athens  & 
Tellico  R.  R.  is  21  miles  long,  extending  from 
Allien--  to  'Tellico.  Teiin,.  .ind  crosses  the  main 
line  of  the  Louis\ille  K:  Xa>hville  8  miles  east 
of  .Athens.  'The  laiuisviile  &  Nashville  is  un- 
der-too<l  lo  have  acquired  interest  in  this  road 
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early   last  year   and   is   reported   to   have   ex- 
pended about  $250,000  on  improvements. 

Announcement  has  been  made  that  the  Lcw- 
isburg  &  Northern  R.  R.  has  about  completed 
arrangements  to  build  a  line  through  middle 
Tennessee,  from  Portland  near  the  Kentucky 
line,  to  the  Alabama  line,  opening  a  stock  and 
agricultural  country.  A  $oOO,000  bridge  across 
the  Columbia  River  near  Nashville  is  part  of 
the  plan.  This  road  will  be  built  for  the  Louis- 
ville &  Nashville  R.  R.  At  the  Alabama  end 
it  will  connect  with  a  new  double  track  road 
which  will  be  built  from  that  point  to  Athens, 
Ala.,  under  the  charter  of  the  Louisville  &■ 
Decatur  R.  R.  Co.  At  Athens  connection  will 
be  made  with  the  main  line  of  the  Louisville  & 
Nashville. 

Texas. 
The  new  owners  of  the  Bartlett  &•  Florence 
R.  R.  are  understood  to  be  planning  to  com- 
plete the  road  from  Jarrell  to  Florence,  a  dis- 
tance of  1"2  miles,  and  from  Bartlett  to  Rock- 
dale. The  road  is  already  in  operation  from 
Bartlett  to  Jarrell.  12  miles.  C.  J.  Granger, 
Palestine,  Texas,  is  interested. 

J.  F.  Strickland,  .300  Connncrce  St.,  Dallas, 
Tex..  President  of  the  Texas  Traction  Co., 
is  reported  to  have  purchased  the  Citizens 
Street  Ry.  Co.  of  Waco  and  the  Waco  Gas 
Electric  Light  Co.  It  is  stated  tliat  an  in- 
terurban  will  at  once  be  built  from  Hall  to 
Waco  by  way  of  Waxahachie  and  Hillsboro, 
bridging  the  Brazos  with  a  new  bridge  and 
establishing  street  car  service  to  East  Waco. 
It  is  stated  that  as  the  result  of  the  Texas 
Supreme  Court's  decision  against  Sweetwater, 
Hamlin  will  get  tlie  shops  of  the  Kansas  City, 
Mexico  &  Orient  Rv. 

The  Crystal  City  &  L'valde  R.  R.,  E.  Break- 
er, Chief  Engineer,  Crystal  City,  Tex.,  is 
planning  to  have  work  started  at  once  on  a 
27-mile  extension  into  McMullen  County. 

The  Bankers  Trust  Co.,  of  Houston,  Tex., 
has  purchased  nine  lots  in  block  220.  bounded 
by  Rusk  and  Walker  Aves.  and  Dowling  and 
Broadway  Sts..  and  it  is  expected  that  the 
property  will  be  used  by  the  Houston  Belt  & 
Terminal  Co.,  for  the  development  of  its 
yards  in  that  city.    ■ 

The  Paris  &  Mt.  Pleasant  R.  R.,  H.  P.  Mob- 
berly.  Chief  Engineer,  Paris,  Te.x.,  is  shortly 
to  be  extended  to  Mt.  Pleasant. 

Residents  of  Temple  and  Gatesvillc  liavc 
become  sole  owners  of  all  the  assets  and  other 
property  of  the  Temple  i\orthwestern  Ry. 
This  deal  has  been  pending  for  some  time,  but 
was  only  consummated  recently.  Important 
developments  in  connection  with  the  road  are 
expected. 

An  expenditure  of  $94,700  has  been  author- 
ized for  work  at  the  yards  of  the  Gulf,  Colo- 
rado &  Santa  Fe  Ry.  in  Galveston.  It  is  un- 
derstood that  bids  for  this  work  will  be  asked 
at  once  by  Frank  Merritt,  Chief  Engineer,  Gal- 
veston, Tex.  The  work  will  include  the  fol- 
lowing: 16-stall  brick  low  type  engine  house, 
eqviipped  with  new  85-ft.  turntable,  $46,000. 
Brick  storehouse,  copper  bronze  screened,  with 
waterproof  concrete  basement,  $17,000.  Brick 
machine  shop  and  blacksmith  shop  combined, 
$9,.500.  Brick  power  house,  $6,200.  Brick 
sand  house,  $6,000.  In  addition,  the  Gulf.  Col- 
orado &  Santa  Fe  will  construct  with  the  com- 
pany forces  two  frame  sheds  to  be  used  for 
carsheds.  these  two  structures  to  cost  approxi- 
mately $10,000.  The  company  forces  will  also 
build  in  the  Galveston  yards  steel  water  tanks 
and  the  necessary  pipe  lines. 

The  Gulf,  Colorado  &  Santa  Fe  Ry..  Frank 
Merritt.  Chief  Engineer,  Galveston,  has  coin- 
pleted  plans  for  the  construction  of  a  $13,000 
power  house  at  Cleburne,  a  $20,000  6-stalI  en- 
gine house  at  Silsbcc,  and  a  $2..500  addition 
to  the  machine  shop  and  boiler  room  at  Sils- 
bee. 

The  Galveston,  Harrisburg  &  San  .Antonio 
Ry.,  D.  K.  Colburn,  Engineer  Maintenance  of 
Way.  Houston.  Tex.,  is  planning  to  build  a 
2-miIe   extension    from   Sansoni   to   I'valdc. 

It  is  reported  that  the  San  Antnnio  &  Rio 
Grande  R.  R..  a  short  line  running  from  S:ni 
Juan  to  Edinhurg,  is  to  be  e.xtendi-d  to  Fal- 
furrias.  about  7/i  miles,  where  it  will  connect 
with  a  branch  of  the  San  Antonio  and  .\ransas 


Pass.  G.  C.  Moore  of  Cambridge  Springs, 
Pa.,  and  associates,  who  recently  purchased  the 
Butler  ranch  of  40,000  acres,  situated  about 
midway  between  F'alfurrias  and  Edinhurg,  are 
said  to  be  interested  in  the  proposed  extension. 
Grading  work  has  been  started  between  Oak 
Cliff  and  Red  Oak  for  the  interurban  line  to 
be  constructed  between  Dallas  and  Waxa- 
hachie by  Stone  &  Webster.  The  line  is  to 
be  completed  and  cars  in  operation  within  12 
months. 

Utah. 

.Surveys  have  been  completed  from  Payson 
to  Prove)  for  the  projected  line  of  the  .Salt 
Lake-Payson   Interurban   R.  R. 

The  Salt  Lake  &  Los  Angeles  Ry.,  Jos  Nel- 
son, President,  Salt  Lake  City,  operating  a  15 
mile  steam  line  from  Salt  Lake  City  to  Salt- 
an, has  applied  to  the  City  Council  of  the 
former  city  for  a  franchise  to  operate  electric 
cars  over  certain  streets  in  the  city.  It  is  be- 
lieved here  in  .Salt  Lake  City  that  this  appli- 
cation for  a  franchise  means  that  the  entire 
line    will    be    electrified. 

The  Westinghouse  Electric  &  Mfg.  Co.. 
Pittsburg,  Pa.,  is  reported  to  be  getting  out 
plans,  specifications  and  estimates  on  con- 
tracts for  the  complete  electrical  construction 
and  equipment  of  a  new  85-niile  trolley  rail- 
way connecting  Theodore,  Colton.  Myton  and 
Roosevelt,  Utah,  to  be  submitted  shortly  for 
approval  and  acceptance  to  the  capitalists  in- 
terested in  the  promotion  and  construction  of 
the  project. 

The  Oregon  Short  Line  R.  R.  is  taking  ac- 
tive steps  toward  securing  the  necessary  right 
of  way  for  the  construction  of  the  double 
track  through  Clearfield,  LItah.  The  company 
is  reported  to  have  secured  about  00  per 
cent  of  the  right  of  way  between  Salt  Lake 
City  and  C)gden,  the  price  ranging  from  $5,niiii 
to  $10,000  per  mile. 

Virginia. 

®The  contract  for  the  construction  of  the 
new  union  station  in  Norfolk,  Va.,  has  been 
awarded  to  Henry  Miller,  Inc.,  Norfolk,  Va. 
The  new  station  will  be  seven  stories  high, 
and  will  he  used  by  the  Norfolk  &  Western, 
Virginia,  Seaboard  Air  Line  and  Norfolk 
Southern  Railroads.  The  cost  of  the  iinprovc- 
ment  is  approximately  $500,000. 

Washington. 

The  Twin  City  Life  &  Power  Co..  which  has 
a  franchise  for  an  electric  railway  from  South 
Bend  to  Raymond,  is  reported  to  be  preparing 
to  begin  work.  Ray  Fulcher,  Constructing  En- 
gineer for  Sanderson  &  Porter.  New  York, 
who  are  supposed  to  be  the  owners  of  the 
franchise,  is  now  in  South  Bend.  Wash. 

The  Walther  Lumber  Co.  has  nearly  com- 
pleted surveys  for  a  projected  52  mile  railroad 
from  Ellensburg  to  Wenatchee.  Wash.  The 
capital  for  construction  has  been  secured  and 
cor.strnction  contracts  will  be  let  in  .\ugust 
Mr.  Watson,  Ellensburg,  Wash.,  is  chief  en- 
gineer, H.  W.  Walther,  Ellenslnirg.  is  presi- 
dent and  W.  C.  Vaughn.  124  Kimball  Block. 
.Spokane,  Wash  .  is  secretary. 

West  Virginia. 

The  Kingwooil  Lumber  Co.,  C.  M.  Hughes. 
Beaver.  Pa.,  treasurer,  which  recently  pur- 
chased a  large  tract  of  virgin  hardwood  tim- 
ber in  the  vicinity  of  Parsons,  W.  Va.,  is 
preparin,g  to  construct  a  standard  gage  rail- 
road into  the  new  holdings  from  Parsons. 
W.  R.  Cover,  Connellsville,  Pa.,  is  secretary, 
and  R.  D.  Caddell,  Connelsville,  Pa.,  is  presi- 
dent of  the  Lumber  Company. 

Conferences  have  l.ieen  held  looking  to  th'' 
building  on  an  electric  railway  from  Grafton 
via  Fairmont,  i\lorgantown,  Blacksville  and 
Waynesbnrg  into  Pittsburg,  reaching  the  lat- 
ter city  either  over  its  own  line  or  throu.gh 
comiection  at  Washington  with  another  sys- 
tem. The  proposed  road  would  have  a  mile- 
age of  from  00  to  125  iniles.  John  T.  Mc- 
Graw,  Grafton,  W.  Va..  President  of  the 
(iraflon  Traction  Co..  is  interested  in  the 
Iiroject. 

The  Baltimore  &  Ohio  R.  R.  has  siibniitte<l 
plans  to  the   City   Council   of   Martinsburg   for 


a  $75,00(1  subway  at  North  Queen  St.  The 
work  will  be  completed  this  summer.  The 
subway  will  be  about  300  yds.  in  length,  40  ft. 
wide  and  16  ft.  high. 

Wisconsin. 

The  city  attorney  of  Mdvvaukee  has  been 
notified  of  the  decision  of  the  State  Railway 
Commission  to  grant  the  petition  of  the  city 
asking  for  the  elevation  of  railroad  tracks  on 
the  south  side.  The  formal  decision  on  the 
city's  petition  and  the  order  to  change  the 
grades  within  two  years  will  be  issued  as  soon 
as  the  apportionment  of  cost  has  been  agreed 
upon  by  the  companies  and  the  city.  All  par- 
ties were  given  until  June  10  to  file  their 
agreement,  and  failing  in  this,  arguments  were 
to  be  held  on  June  12  in  Madison.  Tracks  wdiich 
will  he  elevated  are  at  Greenfield  Ave.,  Scott, 
Madison,  Washington,  Walker  and  Mineral 
Sts.,  National  Ave.,  Clinton,  Reed,  Florida, 
Oregon,  South  Water,  Greenbush,  Hanover 
and  Grove  Sts.  The  tracks  north  of  the  Me- 
nomonee  River  at  West  Water,  Fowler,  Sec- 
ond and  Clybourn  streets,  on  the  Chicago, 
Milwaukee  &  St.  Paul  Ry.,  will  not  be  or- 
dered elevated. 

Canada. 

•J«Bids  are  asked  until  noon.  July  11,  by  I'. 
E.  Ryan,  Secretary  Commissions  of  the 
Transcontinental  Ry.,  Ottawa,  Ont.,  for  con- 
structin.g  car  shops  at  Transcona,  near  Win- 
nipeg. Man.  Certified  check  for  $100,0(X»  is 
required  with  bid.  Plans,  details  and  speci- 
fications inay  he  seen  at  the  office  of  Gordon 
Grant,  Chief  Engineer,  Ottawa,  Ont.,  and  Mr. 
S.  R.  Poulin.  District  Engineer,  St.  Boniface, 
Man. 

The  Board  of  Public  Works  of  Windsor, 
Out.,  has  recommended  to  the  City  Council 
that  the  Sandwich,  Windsor  &  Amherstburg 
Ry.  (electric),  14  Sandwich  St.,  Windsor,  be 
given  permission  to  double  track  its  Ouellette 
.\ve.  line  at  Windsor  from  Tecumseh  Road 
north. 

The  Saskatchewan  government  has  approved 
a  change  in  the  route  of  the  Grand  Trunk  Pa- 
cific between  Moose  Jaw  and  Regina.  The 
present  status  of  work  on  this,  line  in  Sas- 
katchewan is  as  follows  :  Grading  on  the  line 
from  Qu'  Appelle  to  Regina  will  be  completed 
liy  the  first  week  in  July.  Steel  laying  will  be 
completed  three  weeks  later.  The  grading 
gang  when  it  reaches  Regina  will  start  im- 
mediately on  the  G.  T.  P.  line  from  Regina 
to  the  border.  A  grading  gang  has  reaclied 
Edenwold,  24  miles  from  Regina.  Grading 
on  the  Moose  Jaw-Regina  G.  T.  P.  line  is 
going  ahead   rapidly. 

H.  M.  E.  Evans,  Edinonton.  Alta.,  acting 
in  lichalf  of  a  syndicate  of  British  capitalists, 
lias  applied  to  the  City  Council  of  Saskatoon. 
Sask.,  for  power  rights  on  the  Saskatchewan 
River  at  this  point,  and  also  for  a  20-year 
franchise  for  a  street  railwav.  The  svndi- 
cate  proposes  to  expeiid  $2,000,0000.  '  The 
scheme  includes  the  taking  over  of  the 
charter  of  the  Saskatchewan  Power  Co.,  a 
local  corporation,  which  obtained  a  franchise 
to  dam  the  river  12  miles  north  from  the 
Doniinion    government   three   years   ago. 

I'he  Canadian  Pacific  Ry.  has  issued  and 
sold  in  London  $6,161,000  additional  consoli- 
dated 4  per  cent  debentures  stock.  The  pro- 
ceeds are  to  be  used  for  the  construction  of 
553  miles  of  branch  lines  in  Manitoba,  Sas- 
katchewan and  .\lberta. 

Locatin,g  engineers  of  the  Grand  Trunk  Pa- 
cific are  reported  to  be  working  on  a  branch 
line  from  the  new  trans-continental  route  in 
.\Iverta  up  into  the  Peace  River  countrw  This 
proposition  was  not  included  in  the  contem- 
plated  branches. 

The  Bruce  ]\lines  &  .-MgOma  Ry.  Co.,  now 
opcr;itiTig  lietween  Bruces  Mines  and  Rock 
Lake,  Out.,  has  been  purchased  by  George  P. 
MeCallum  and  H.  .^ppleton,  Sault  Ste  Marie, 
Mich.,  and  plans  are  under  consideration  for 
extending  the  line  to  a  connection  with  the 
Grand  Trunk  Pacific,  a  distance  of  -350  miles. 
It  is  reported  that  the  Fidelity  Trust  Co., 
Montreal,  Que.,  will  act  as  financial  a.gents  of 
the     reorganized     road    and     will     muierwrite 


4"  indicates  work  now  open  for  bids.      ®  indicates  a  contract  let  recently. 


a  bond  issue  amounting  to  $0,00u,000.  The 
road  as  extended  will  intersect  the  Soo  branch 
of  the  Canadian  Pacific,  the  main  line  of  the 
same  road  at  Ridout.  and  the  Canadian  North- 
ern, now  under  construction,  and  connect  with 
the  Grand  Trunk  Pacific  one  hundred  miles 
west  of  Cochrane.  After  the  road  crosses  the 
Canadian  Pacific  main  line  it  enters  the  great 
clay  belt,  which  will  thus  be  opened  up  to  set- 
tlement and  cultivation.  A  branch  will  run 
into  the  Porcupine  district.  It  is  expected  all 
of  the  preliminary  work  will  be  done  so  that 
the  work  of  actual  construction  may  be  started 
on  August  1.  It  is  hoped  to  complete  fifteen 
to  twenty  miles  this  fall. 


Mexico. 

The  Mexico  Northwestern  Ry.,  B.  H.  Bry- 
ant, Cliicf  Engineer,  Chihuahua,  Mexico,  now 
that  tlie  revolution  is  over,  is  planning  to  go 
ahead  with  its  extensive  construction  plans. 
During  the  revolutionary  troubles  the  work 
of  constructing  the  extension  from  Nueva 
Casas  Grandes  to  Madera,  121  miles,  was 
carried  on  without  interruption,  and  this  divi- 
sion will  soon  be  finished  and  in  operation. 
In  furtherance  of  the  plan  of  rounding  out 
the  system,  a  line  will  be  constructed  from 
Minaca  west  to  Tonichi.  aliout  100  miles,  with 
a  branch  line  from  El  Tigre  to  the  Pacific 
port    of    Agiabampo,    about     12.5     miles.      At 


Tonichi  the  branch  line  will  connect  with  the 
Yuma  River  Division  of  the  Southern  Pa- 
cific. From  a  point  about  sixty  miles  north  of 
Madera  a  branch  line  will  be  constructed 
northwest  to  Agua  Prieta,  opposite  Douglas, 
Ariz.,  about   120  miles. 

It  is  believed  here  in  the  City  of  Mexico 
that  the  control  of  the  National  Railways  of 
Mexico  will  soon  pass  out  of  the  hands  of 
the  government  and  that  American  interests 
closely  identified  with  the  Southern  Pacific 
and  the  St.  Louis  &  San  Francisco  proper- 
ties may  become  the  purchasers.  The  gov- 
ernment merger  system  line  embraces  more 
than  7,000  miles  of  line. 


ROADS,     STREETS    AND     PAVEMENTS 


Alabama. 

^•Bids  will  be  received  until  nuon.  June  14, 
liy  Julien  Smith,  City  Engineer,  Selma,  Ala., 
for  laying  about  5,000  yds.  of  brick  paving  on 
concrete  foundation;  about  2,000  ft.  of  gran- 
ite curbing  and  all  necessary  storm  sewers, 
inlets,  etc. 

®Chas.  O.  Duncan  has  been  awarded  the 
contract  by  the  City  Council  of  Gadsden,  Ala., 
for  the  construction  of  concrete  sidewalk, 
curb,  curb  and  gutter  and  catchbasins  for 
$5,990.  Bids  were  opened  June  5.  Chas.  L. 
Marsh   is   city   engineer. 

According  to  Secy.  W.  S.  Keller  of  the  State 
Highway  Department,  Montgomery,  Ala.,  10 
counties  have  asked  to  receive  the  benefits  of 
the  state  highway  law  passed  by  the  recent 
legislature,  allowing  $2,000  to  each  county  for 
the  purpose  of  building  roads,  provided  the 
counties  raise  a  similar  amount. 

Arkansas. 

®M.  D.  L.  Cook,  E.  4th  St.,  Little  Rock, 
.Ark.,  has  been  awarded  the  contract  by  Com- 
mi^ioners  of  E.  Fourth  St.  District.  Little 
Rock,  Ark.,  for  paving  with  asphalt  on  a  con- 
crete foundation.  East  4th  St.,  from  Main  to 
Rector  Ave.,  for  $30,462.  Bids  were  opened 
June  8  by  Claud   Ringo,  Secy. 

Lee  County,  Ark.,  Marianna,  county  seat, 
plans  the  expenditure  of  $100,000  on  improve- 
ments to  earth  roads  this  year.  W.  B.  Knox 
of    Marianna    is    Supervisor    of    Roads. 

The  citizens  of  Paris,  Ark.,  have  asked  the 
City  Council  to  create  District  No.  1,  for  the 
purpose  of  paving  the  square  and  each  street 
running   one   block   from   tlie   square. 

California. 

©The  Atchison.  Tupeka  &  Santa  Fe  Rail- 
way Co.,  J.  W.  Walker,  Div.  Supt.,  Fresno, 
Cal.,  has  awarded  the  contract  for  the  build- 
ing of  .Ashland  Ave.,  from  Richmond  Ave.  to 
MacDonald  Ave.,  a  mile  apart,  to  George  W. 
Cushing  of  Richmond  for  approximately  $20,- 
000. 

Advices  from  San  Diego,  Cal,  state  that 
India  St.  and  M  St.  are  to  be  paved  as  soon 
as  proceedings  will  allow. 

The  Board  of  Supervisors  of  Plumas  Coun- 
ty, Quincy,  Cal.,  has  ordered  bids  advertised 
tor  the  construction  of  a  new  road  from 
Greenville  to  Big  Meadows,  a  distance  of  11 
miles. 

The  Board  of  Public  Works  of  Los  Angeles, 
Cal,  has  approved  the  plans  for  paving  North 
Broadway  between  Ord  St.  and  the  new  Buena 
Vista  bridge  across  the  Los  Angeles  river. 

Colorado. 

•J-Bids  will  be  received  until  11  a.  m,,  June 
19.  bv  Board  of  Public  Works,  Denver,  Colo,, 
tor  furnishing  all  labor  and  material  for  the 
'.grading,  construction  of  curb  and  gutter,  alley 
returns  and  alley  crossings  and  otherwise  im- 
proving North  .Side  Improvement  District  No. 
10.     Henrv  Read  is  President  of  the  Board. 

Ihe  Ci'tv  Engineer  of  Colorado  Springs, 
Colo.,  has'  completed  the  specifications  for 
the  paving  of  the  downtown  district  and  is 
now  preparing  estimates  and  assessment  lists. 

•J*  indicates 


Bids    fnr    tins    work    will    be    asked    for    about 
July   15. 

Connecticut. 

Work  is  to  begin  at  once  on  the  construc- 
tion of  a  system  of  sidewalks  in  the  city  of 
New  London,  Conn.,  at  an  estimated  cost  of 
$150,000.  About  30  miles  of  concrete  walks 
will  be  laid. 

District  of  Columbia. 

•J«Bids  will  be  received  until  3  p.  m.,  July 
10,  by  James  Kno.x  Taylor,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D.  C. 
for  the  construction  of  additional  sidewalk  in 
connection  with  the  U.  S.  Post  Office  Build- 
ing at   New  Brunswick,  N.  J. 

•{■Bids  will  be  received  until  3  p.  m.,  July 
7.  by  James  Kno.\  Taylor,  Supervising  Archi- 
tect. Treasury  Department,  Washington,  D.  C, 
for  additional  sidewalks,  curbs  and  coping  in 
connection  with  the  site  of  the  U.  S.  Court 
House  at   Portland,   Me. 

Florida. 

•J«Bids  will  be  received  until  July  1,  by  W. 
F.  Divine,  City  Clerk,  St.  Petersburg,  Fla.,  for 
the  construction  of  9  blocks  of  brick  pavement 
on  South  Gth  Ave.,  6  blocks  on  Lake  St.  and 
5  blocks  on  5th   St. 

®The  City  Council  of  St.  Petersburg.  Fla.. 
has  awarded  the  contract  for  grading  and  pav- 
ing Sixth  St.,  from  Central  to  Seventh  Ave.. 
with  brick  to  the  Georgia  Engineering  Co.  of 
.Augusta,  Ga.,  for  $1.40  per  sq.  yd.  Bids  were 
opened  June  1  by  City  Clerk  Divine. 

Idaho. 

At  the  last  session  of  the  Idaho  Legislature 
$25,00o  was  appropriated  for  the  building  of 
the  state  road,  which  is  to  be;4in  at  Kootenai 
and  extend  to  the  Montana  line,  .".  distance  of 
20  miles,  provided  Bonner  County  could  raise 
a  like  amount.  Standpoint  Commercial  Club 
and  Clarke  Fork  Commercial  Club  have  voted 
$18,000  for  the  project. 

llinois. 

^Bids  will  be  received  by  the  Board  of 
Local  Improvements,  Chicago,  III,  Qias.  A.  V. 
Standish,  Secretary,  until  11  a.  m.,  June  21. 
for  furnishing  labor,  tools,  materials,  etc.,  for 
paving  the  following  streets  and  alleys:  Kim- 
ball .Ave.  System,  29,500  sq.  yds.  asphalt  pave- 
ment;  Wall  St.,  3,110  sq.  yds.  asphalt  pave- 
ment ;  V'incennes  Road,  14,800  sq.  yds.  brick 
paveiiK-nt:  37th  PI,  3,820  sq.  yds.  -.'sphalt  pave- 
ment; OOth  St..  10,700  sq,  yds.  brick  pave- 
ment; Milwaukee  Ave.,  5,-520  sq.  yds.  brick 
pavement;  Milwaukee  .Ave.,  14,750  sq.  yds. 
granite  block  pavement;  Indiana  St.,  2,920  s(|. 
yds.  granite  block  pavement;  Indiana  .Xvc.. 
33,47trsq.  yds.  asphalt  iiavcmciit ;  Grand  .-\ve.. 
2,5fiu  sq.  vds.  granite  block  pavement;  Fair- 
field .\ve.'.  2.0(i0  sq.  yds.  asphalt  pavement; 
Erie  Ave.,  3.580  sq.  yds.  asphalt  pavement  ; 
W.  .Vd.-ims  St.,  12,000  sq.  yds.  asphalt  pave- 
ment ;  allcvs,  Madison  St.,  Sacramento  .Ave., 
etc.,  940  sq.  vds.  brick  pavement;  alley,  Oak^ 
wood  Blvd.,' 1,900  sq.  yds.  brick  pavement; 
Belmont  .\ve.,  430  sq.  yds.  macadam  pave- 
ment. .All  brick,  granite  block  and  creosoted 
block  pavement  to  be  placed  on  a  0-in.  con- 
work  now  open  for  bids.      ®  indicates  a  contract 


Crete  foundation  with  sand  cushion.  Specifi- 
cations mav  be  had  upon  application  to  Jno. 
B.   Hayes,  'Chief  Clerk. 

•{•Bids  will  be  received  by  the  Board  of 
Local  Improvements,  Jno.  J.  Forrest,  Secre- 
tary, Town  of  Cicero,  until  8  p.  m.,  June  20, 
for  resurfacing  the  macadam  pavement  on 
14th   St.     Chas.  Stoeffel  is  Town  Clerk. 

®The  Board  of  Local  Improvements  of  Ster- 
ling, III,  has  awarded  the  contract  for  the 
paving  of  West  Tenth  St.  with  Purington  re- 
pressed brick.  No.  1,  for  $1.33  per  yd.,  to  Mc- 
Carty  &  Fitzgerald. 

©The  Board  of  Local  Improvements  of 
Peoria,  III,  has  awarded  the  contract  for  the 
paving  with  brick  of  North  Orange  St.,  from 
Main  St.  to  Chambers  Ave.,  to  the  J.  S.  .Allen 
Co.,  for  $7,110.  The  board  also  adopted  a  res- 
olution in  favor  of  paving  Stanley  Ave. 

©Hoffman  &  Townsend  of  Marion,  III,  have 
been  awarded  the  contract  by  the  City  Council 
of  Mt.  Carmel,  III,  for  paving  and  road  build- 
ing for  $41,123.  The  contract  covers  the  pav- 
ing of  Mulberry  St..  from  McDowell  to  13th 
St..  a  distance  of  13  blocks,  and  about  nine 
miles  of  hard  or  gravel  road  leading  out  of 
Mt.  Carmel. 

®F.  L.  Luth.  manager  of  the  Banner  Clay 
W'orks,  Edwardsville,  III,  has  been  awarded 
the  contract  in  Hillsboro,  III,  for  furnishing 
750.0110  paving  blocks. 

The  Board  of  Local  Improvements  of  Ster- 
ling, III,  has  passed  a  resolution  author- 
izing the  paving  of  Seventh  Ave.,  from  Third 
St.  north  to  Tenth  St.  The  paving  will  be  33 
ft.  wide. 

.■\n  election  was  held  in  Georgetown  Town- 
ship, Georgetown,  III,  on  June  3  for  the  pur- 
pose of  deciding  whether  or  not  bonds  to  the 
amount  of  $30,000  were  to  be  issued  for  pav- 
ing the  Georgetown  road  from  Westville  to 
Georgetown,   a  distance  of  six  miles. 

.\  number  of  residents  of  Main  St.,  east  of 
24th  St.,  ill  Quincy.  Ill,  arc  agitating  for  im- 
proved conditions  in  the  surface  of  that  thor- 
oughfare. They  have  asked  the  City  Coun- 
cilto  macadamize  six  blocks  of  the  street. 

The  Board  of  Local  Improvements  of  Vir- 
ginia. Ill,  has  completed  arrangements  to  be- 
gin the  work  of  street  paving  over  a  large 
area  in  the  business  section  and  adjoining 
streets.  The  contract  for  this  work  will  be  let 
immcdiatelv.     Charles  Savage  is  Mayor. 

iMilIowing  are  the  low  bids  submitted  to 
the  Hoard  of  Local  Improvements,  Chicago, 
Juiu-  Isl,  for  paving;  prices  include  construct- 
ing concrete  curb  "and  gutter,  manhole  an<l 
catch  basin  adjustment  and  C-in.  Portland 
cement  concrete  foundation  where  specified: 
5(lth  St.  8.580  sq.  yds.  creosoted  blocks,  $27.- 
(;83  The  Ryan  Co..  Tacoma  BIdg. ;  Hillock 
.■\ve.,  3,200  sq.  yds.  asphalt,  $7,050,  The  Amer- 
ican .\sphalt  Paving  Co..  Chamber  of  Com- 
merce Bldg. ;  Lock  St.,  2.790  sq.  yds.  asphalt, 
$(1,013.  The  .American  .Asphalt  Paving  Co.; 
Menilell  St.,  2.100  sq.  vds.  No.  2  granite  block. 
.$7.X00,  R.  F.  Conwav  Co.,  138  Washington  St.  ; 
Perry'  St.,  23.00(1  sq.  yds.  asphalt.  $4,7.59,  The 
\merican' -Asphalt  Paving  Co.;  Raschcr  Ave., 
4  070  sq.  vds.  asphalt,  $9,258.  R.  F.  Conway 
Co.;  62nd'Pl.,  690  sq.  yds.  asphalt.  $1.(;01,  The 

let  recently. 
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American  Asphalt  Paving  Co. ;  Goth  St.,  2,460 
sq.  yds.  asphalt,  $o,ti9!),  The  American  Asphalt 
Paving  Co..  77th  St.,  850  sq.  yds.  macadam, 
$l,li7-i,  Calumet  Coal  &  Teaming  Co.,  2926  E. 
95th  St.:  30th  St.,  8,140  sq.  yds.  asphalt,  $17,- 
t)26,  The  American  Asphalt  Paving  Co. ; 
Washtenaw  Ave.,  2,000  sq.  vds.  asphalt,  $4,281, 
Standard  Paving  Co.,  1101  S.  48th  .\vo. ;  Win- 
chester Ave.,  4.280  sq.  yds.  macadam.  $8,207, 
Calumet  Coal  &  Teaming  Co. ;  Linden  .\ve., 
4,710  sq.  yds.  asphalt,  $11,056.  R.  F.  Conway 
Co.;  42nd  Ct.  System,  11,510  sq.  yds.  asphalt, 
$26,328,  American  Asphalt  Paving  Co. ;  Dau- 
phin Ave.,  49,920  sq.  vds.  macadam,  $82,817, 
Fair  Bros.  Co. :  Clara"  PI.,  33,100  sq.  yds. 
asphalt,  $<i,837.  The  American  Asphalt  Paving 
Co. :  So.  Chicago  .-Kve..  14,700  sq.  yds.  brick, 
$;^6,252,  The  Rvan  Co.:  allev,  Webster  Ave., 
800  sq.  vds.  brick.  $2,072 ;  P.  J.  O'Brien :  alley, 
24th  to  25th  St.,  870  sq.  yds.  brick,  $2,250,  Cen- 
tral Paving  Co.;  allev.  31st  St.  to  32nd  St., 
1.050  sq.  vds.  brick.  $2,818.  Central  Paving 
Co.:  allev.  40th  St.  to  41st  St.,  1,010  sq.  yds. 
brick,  $2.8.50,  Jas.  Sackley  Co.;  Hyde  Park 
Blvd.,  680  sq.  yds.  brick,  $1,885;  Ashland 
Ave.,  5,020  sq.  yds.  asphalt,  $10,668,  American 
Asphalt  Paving  Co. ;  Chicago  Ave.,  18,910  sq. 
yds.  creosoted  blocks,  $63,276,  .\nicrican  As- 
phalt Paving  Co. ;  Cottage  Grove,  27,650  sq. 
vds.  brick,  $67,617.  Calumet  Coal  &  Teaming 
Co.;  Ellis  Ave.,  6..300  sq.  yds.  asphalt,  $13,400, 
.American  Asphalt  Paving  Co.;  Frankfort  St., 
1.920  sq.  yds.  asphalt,  $4,134,  American  .Asphalt 
Paving  Co. ;  41st  Ave..  8.800  sq.  yds.  asphalt, 
$18,891,  Standard  Paving  Co.;  43rd  -Ave.,  8,- 
7-50  sq.  yds.  asphalt,  $18,752,  Standard  Paving 
Co. 

Indiana. 

•f-Bids  will  be  received  until  I  p.  ni.,  June 
28,  by  Board  of  Randolph  County  Commis- 
sioners. Winchester,  Ind.,  for  tlie  construc- 
tion of  a  road  in  White  River  township.  H. 
F.  Wood  is  County  Auditor. 

•|«Bids  will  be  received  until  10  a.  m.,  July 
3,  by  Board  of  Ja}'  County  Commissioners, 
Portland.  Ind..  for  the  construction  of  high- 
way in  Bear  Creek  township.  W.  Lea  Smith 
is  County  Auditor. 

•{•Bids  will  be  received  until  10  a.  m..  July 
19,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  improvement  of  several  roads 
and  streets  by  grading  and  paving.  (See  un- 
der Sewer  Section.) 

4*Bids  will  be  received  until  2  p.  m.,  July 
10,  by  Board  of  Parke  and  Putnam  County 
Commissioners  at  Rockville,  Ind.,  for  the  con- 
struction of  a  gravel  road  on  the  county  line 
between  Jackson  and  Madison  townships. 
J.   E.   Elder  is  Auditor  of   Parke   County. 

•f-Bids  will  be  received  until  2  p.  ni.,  July 
10,  by  Commissioners  of  Parke  and  Putnam 
Counties  at  Rockville,  Ind.,  for  the  construc- 
tion of  a  gravel  road  on  the  county  line  be- 
tween Clinton  and  Madison  townships  in  Put- 
nam County  and  Jackson  and  Union  town- 
ships in  Parke  County.  J.  E.  Elder  is  County 
Auditor. 

^Bidi;  will  be  received  until  11  a.  m.,  June 
21,  by  Board  of  Public  Works,  Indianapolis, 
Ind.,  for  the  improvement  of  Delaware  St. 
from  the  north  property  line  of  28th  St.  to 
the  south  property  line  of  30th  St.  by  grading 
and  paving  the   roadway. 

•|«Bids  will  be  received  until  1  p.  m..  July 
3,  by  Commissioners  of  Ripley  County  at  Ver- 
sailles. Ind.,  for  the  construction  of  macadam 
roads  in  Laughrey  and  Otter  Creek  townships. 
Nicholas  Volz  is  County  Auditor. 

®J.  M.  Hamilton  has  been  awarded  the  con- 
tract for  the  construction  of  the  Fellmuth 
pike,  located  on  the  line  between  Marion  and 
Grand  Prairie  townships,  by  the  County  Com- 
missioners. Marion,  for  $4,000.  The  proposed 
pike  is  one  and  one-half  miles  long. 

®Edward  H.  O'Lcary  of  Lafayette,  Ind., 
has  been  awarded  the  contract  liy  the  Board 
of  White  and  Carroll  Counties,  Monticello, 
Ind.,  for  the  construction  of  a  stone  road  on 
the  county  line  for  $0,217.  Bids  were  received 
June  7. 

©Campbell  &  Hawkins  of  Brazil.  Tml.,  have 
been  awarded  the  contract  by  the  Posey 
Countv   Commissioners   at    Mt.   Vernon,   Ind., 


for  the  construction  of  a  gravel  road  in  Cen- 
ter township  for  $23,780.  Bids  were  opened 
June  8. 

®L.  R.  Adams  &  Co.,  of  Princeton,  Ind., 
has  been  awarded  the  contract  by  the  Com- 
missioners of  Posey  County,  Mt.  Vernon,  Ind., 
for  the  construction  of  a  gravel  road  for  $29,- 
157.     Bids  were  opened  June  8. 

®L.  A.  Gana  and  the  Mt.  Vernon  Construc- 
tion Co.,  of  Mt.  Vernon,  Ind.,  have  been 
awarded  the  contract  by  the  County  Com- 
missioners, Mt.  Vernon,  for  the  construction 
of  gravel  roads  for  $16,104.  Bids  were  opened 
June  8. 

®White  &  Eigenmann  of  Evansville,  Ind., 
have  been  awarded  the  contract  by  the  County 
Commissioners,  Mt.  Vernon,  Ind.,  for  the  con- 
struction of  a  gravel  road  in  Robb  and  Lyon 
townships  for  $10,841.  Bids  were  opened 
June   8. 

®The  County  Commissioners,  Wabash,  Ind., 
have  awarded  the  following  contracts  for  the 
construction  of  seven  roads,  for  which  bids 
were  opened  June  6 :  H.  B.  Sark  &  Co.. 
Bluifton.  Ind.,  three  roads  for  $8,750,  $5,089 
and  $10,.329;  G.  M.  Sewell,  Laketon,  Ind.,  $7,- 
4tiO;  Fred  A.  Grover  &  Co.,  Logansport,  Ind., 
$10.7.38;  D.  O.  North.  Bluffton,  $10,329:  and 
D.  P.  Drook,  Mier.  $2,091. 

®Elwood  Johnson,  Orleans,  Ind.,  has  been 
awarded  the  contract  by  the  Commissioners 
of  Washington  County,  Salem,  Ind.,  for  the 
construction  of  a  road  in  Washington  town- 
ship for  $10,190.     Bids  were  opened  June  5. 

©Gibbons  &  Son  and  McGuire  &  Son  have 
been  awarded  the  contract  by  the  County 
Commissioners,  Brazil,  Ind.,  for  the  construc- 
tion of  gravel  roads  for  $4,200  and  $2,148  re- 
spectively. The  roads  are  in  Harrison  and 
Ridge  townships.     Bids  were  opened  June  li. 

®A.  L.  Waynick  of  West  Baden.  Ind..  has 
been  awarded  the  contract  bj'  the  County  Com- 
missioners, Paoli,  Ind.,  for  the  construction 
of  two  gravel  roads.  O.  P.  Turley,  Orleans, 
Ind..  secured  the  contract  for  the  construction 
of  one  gravel  road,  and  Elwood  Johnson  of 
Orleans  secured  the  construction  for  one  road. 
Bids   were   opened  June   6. 

®CatnpbelI  &  Dobson,  Bloomington,  Ind.. 
have  been  awarded  the  contract  by  the  County 
Commissioners.  Bloomington,  Ind..  for  the 
improvement  of  a  highway  in  Bloomington 
township  for  $5,438.  Bids  were  opened  June 
7  by  Horace  Blakely,  Auditor. 

X'o  bids  were  received  by  the  Commissioners 
of  Jennings  County,  Vernon,  Ind..  on  June  5 
for  the  construction  of  a  pike  road  in  Vernon 
township.  The  work  will  be  readvertised.  M. 
W.  Brogan  is  county  auditor. 

®John  G.  Young  of  LaPorte,  Ind.,  has  been 
awarded  tlie  contract  by  the  Board  of  County 
Commissioners.  LaPorte.  Ind.,  for  the  con- 
struction of  a  macadamized  road  in  Center 
and  Springfield  townships  for  $18,420.  Bids 
were  opened  June  8. 

The  contract  for  the  construction  of  a  con- 
crete water  way  and  combined  curb  and  gut- 
ter, about  700  ft.  in  length,  for  which  bids 
were  opened  June  5  by  the  Board  of  Trustees, 
Bloomfield.  Ind..  has  not  been  awarded. 
Franklin    Ramsey    is   president. 

®The  Board  of  County  Commissioners, 
Bedford.  Ind.,  has  awarded  the  following  con- 
tracts for  the  construction  of  gravel  roads,  for 
which  bids  were  opened  June  6 :  Miles  Stand- 
ish.  Bedford,  $2,495;  E.  N.  Hendricks  &  Co., 
Heltonville,  Ind.,  $10,498;  Walter  Norman, 
Heltonville,  $2,720,  and  M.  D.  Clark,  Bedford. 
$3,980. 

®The  Board  of  County  Coiumissioners, 
Greensburg..  Ind.,  has  awarded  the  contract 
for  the  repair  of  retaining  walls  to  S.  D.  Lay- 
ton  of  Letts,  Ind.    Bids  were  opened  June  5. 

Iowa. 

®Schweppe  &  Co.  have  been  awarded  the 
contract  by  the  City  Council  of  Ft.  Dodge,  la., 
for  the  construction  of  concrete  pavement  in 
the  city  for  $1..58\-!  per  yd.  The  contract 
amounts  to  7,500  sq.  yds.  on  Fourth  .Ave., 
north  between  15th  St.  and  Park  Blvd. ;  on 
Third  Ave.,  north  from  Park  Blvd.,  between 
Third  and  Fourth  Aves.,  north.  Work  is  to 
begin  Inly  1  and  finished  by  October. 


The  town  of  Oelwein,  la.,  plans  a  consider- 
able amount  of  paving  for  this  year.  About 
26  blocks  will  be  constructed. 

.A  good  roads  association  has  been  organ- 
ized in  Kingsley,  la.,  and  has  raised  a  fund  of 
$1,000. 

The  City  Council  of  Des  Moines,  la.,  has 
adopted  resolutions  for  the  paving  of  Mills  St., 
from  Cottage  Grove  .Ave.  to  20th  St.;  20th  St., 
from  Mills  St.  to  Cottage  Grove  Ave.,  and 
the  north  and  south  alleys  in  the  block  between 
21st  and  22d  and  Cottage  Grove  Ave.  and 
School  St. 

Three  petitions  for  paving  or  graveHng 
suburban  roads  in  Des  Moines,  la.,  have  been 
received  by  the  City  Council.  The  roads  are 
Easton  Blvd.,  Sand  Hill  road  and  Grimes 
road. 

The  following  low  bids  were  received  by 
the  City  Council  of  Des  Moines,  la.,  on  June 
1  for  five  contracts  on  paving  and  curbing 
in  West  Des  'Moines  ;  Bryant  F.  McLaughlin, 
for  paving  35th  St.,  from  Woodland  Ave.  to 
Kingman  Blvd.,  $1.88  per  sq.  yd.;  Meyer  Bros., 
for  paving  on  12th  from  Mulberry  to  Walnut 
Sts.,  and  on  Mulberry  St.  from  11th  to  13th 
Sts.,  $1.99  per  sq.  vd. ;  J.  L.  Lytton,  curbing 
Mulberrv  St.,  from  11th  to  13th  Sts.,  and  curb- 
ing 12th'  St.,  from  Mulberry  to  Walnut,  $0.30 
per  lin.  ft. 

Kansas. 

•{•Bids  will  be  received  until  10  a.  m.,  June 
20,  by  Newton,  Kan.,  for  the  construction  of 
5,000  sq.  yds.  of  brick  pavement  on  concrete 
base  with  asphalt  filler.  H.  E.  Devlin  is  City 
Engineer. 

^•Bids  will  be  received  until  10  a.  m.,  June 
20.  by  City  of  Newton,  Kan.,  for  the  con- 
struction of  5,000  yds.  of  brick  block  paving; 
2,100  ft.  of  curb:  2,600  cu.  yds.  of  excavation. 
F.  E.  Devlin  is  County  Surveyor. 

The  City  Commissioners  of  Topeka,  Kan., 
have  petitioned  for  the  paving  of  Branner  St., 
between  Sixth  and  Eighth  Sts. 

The  city  of  Fort  Scott,  Kan.,  plans  the  pav- 
ing of  a  number  of  streets  within  this  year. 
.Among  the  streets  are  Broadway  and  Low- 
man,  and  First  and  Holbrook.  * 

West  Douglas  Ave.,  from  Main  to.  Wichita 
St.,  in  Wichita,  Kan.,  is  to  be  paved  with  No. 
1  vitrified  brick  paving  blocks.  The  City  Com- 
missioners have  granted  a  petition  to  repave 
Douglas  Ave.  between  these  two  streets.  Bert 
C.  Wells  is  City  Engineer. 

Kentucky. 

^Bids  will  be  received  until  June  17,  by  C. 
F.  Redmon,  Turnpike  Supervisor,  Paris,  Ky., 
for  the  construction  of  2H  miles  of  Silas 
Pike,  10  miles  west  of  Paris  connecting  Haw- 
kins and  Cummins  Pike. 

.A  good  roads  association  has  been  organized 
in  Louisville,  Ky.  Petitions  will  be  circulated 
over  the  county  asking  that  a  county  levy  be 
made  sufficient  to  raise  $18,000  for  dragging  the 
roads.  James  Stander  is  president  and  L.  J. 
Mayfield  secy. 

Resolutions  providing  for  the  reconstruc- 
tion of  more  than  five  miles  of  streets  have 
been  passed  by  the  improvement  committee 
of  the  City  Council  of  Newport,  Ky.  The 
total  cost  of  the  improvements  will  be  in  the 
neighborhood  of  $100,000.  The  following 
streets  will  be  reconstructed :  Phillips  alley, 
from  Isabella  to  Patterson ;  Eighth  St.,  from 
iMonmouth  to  Saratoga;  Thirteenth  St.,  from 
John  to  Monmouth ;  Tennessee  alley,  from 
Sixth  to  Seventh;  York,  from  Eighth  to 
Twelfth;  John  St.,  from  Tenth  to  Eleventh; 
Overton  St.,  from  Third  to  Ninth ;  Saratoga 
St..  from  Fourth  to  Seventh :  Central  Ave., 
from  Third  to  Fifth;  James  alley,  from  Mon- 
mouth St.  to  Saratoga ;  Third  St.,  from  Cen- 
tral to  Columbia ;  Columbia  St.,  from  Elev- 
enth to  Twelfth:  Isabella,  from  Eleventh 
t«  Twelfth;  Twelfth,  from  Isabella  to 
Brighton :  Eleventh  St.,  from  Saratoga  to 
Washington  .Ave. ;  Bandermann  allev,  from 
Ninth  to  C.  &  O.  R.  R. :  Brighton  S"t.,  from 
Seventh  to  Eleventh;  Tenth  St.,  from  Wash- 
ington  .Ave.   to    Brighton. 

The  Fiscal  Court  of  Pulaski  County,  Som- 
erset, Ky.,  has  passed  a  resolution  .appropriat- 
ing $1,000  per  mile  to  assist  in  the  building  of 


•!•  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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pikes  in  the  county.  This  amount  will  be 
given  with  the  understanding  that  the  citizens 
raise  a  similar  amount.  The  court  also  au- 
thorized the  county  judge  to  borrow  §30,0U0 
to  aid  in  this  work.  It  is  expected  that  at 
least  10  miles  of  pike  will  lie  built  this  year. 

Louisiana. 

•J»The  State  Highway  Department.  Baton 
Rouge,  La.,  will  receive  bids  until  noon,  June 
■_'ii,  for  the  construction  of  2  miles  of  gravel 
road  in  Raton  Rouge,  connecting  the  Hope 
\'illa  and  Bayou  Sara  roads ;  also  20  miles 
i.if  earth  road  known  as  the  IManslield  and  Lo- 
gansport  road  in   De  Soto  Parish. 

Maryland. 

*J«Bid5  will  be  received  until  June  21,  by 
Board  of  Awards,  Baltimore,  Md.,  for  the 
paving  of  the  2Gth  St.  footway.  B.  T.  Fcndall 
IS   City  Engineer. 

•J«l!ids  will  be  received  until  noon,  June  15, 
by  State  Roads  Commission,  Baltimore,  Md., 
for  building  two  sections  of  the  State  High- 
way aggregating  about  5.2.9  miles  in  length 
along  the  road  between  Camber  and  Fenby  in 
the  county  of  Carroll.  E.  E.  Goslin  is  Secre- 
tary and  John  M.  Tucker  is  Chairman  of  the 
Conmiission. 

®George  Jewell.  JNIadison  and  Licond  Sts., 
Annapolis,  Md.,  has  been  awarded  the  con- 
tract for  grading  and  paving  with  bituminous 
macadam  for  GO  cts.  per  sq.  yd.,  and  $1.06  per 
sq.  yd.,  respectively,  in  Annapolis.  Bids  were 
ripened  June  5. 

The  Paving  Commission  of  Baltimore.  Md., 
composed  of  R.  Keith  Compton.  Douglas  H. 
Thomas,  Samuel  C.  Rowland  and  Mayor  Pres- 
ton, on  May  31  held  its  lirst  meeting  to  or- 
ganize and  map  out  preliminary  plans.  It  is 
generally  believed  that  the  first  work  will  be 
done  in  South  and  East  Baltiinore.  Out  of 
the  $5,0(11.1, uOO  paving  loan  the  Board  of  Esti- 
mates has  appropriated  $500,000  for  work  this 
year.  R.  Keith  Compton  is  chairman  of  the 
cominission. 

Massachusetts. 

•J-Bids  will  be  received  until  Jitne  IG  by 
Board  of  Public  Works,  Springlield.  Mass., 
for  the  paving  of  Railroad.  Essex  and  Jack- 
son Sts.  The  work  will  include  approximately 
5,2iii.)   sq.  }.-ds. 

Michigan. 

•J»Bids  will  be  received  until  2  p.  m.,  June 
19,  by  William  T.  Easton,  City  Clerk,  Dowa- 
giac,  Mich.,  for  furnishing  labor  and  material 
necessary  for  the  grading  and  paving  of  High 
St.  from  Front  St.  to  Iowa  St.  with  6-in.  con- 
crete pavement,  surfaced  with  bitumen  and 
-combined  curb  and  gutter.  Official  advertise- 
ment will  be   found  elsewhere  in  this  issue. 

®The  Board  of  Public  Works  of  Bay  City, 
Mich.,  has  awarded  contracts  for  the  building 
of  permanent  sidewalks  as  follows:  Ryan  & 
Son,  District  No.  1.  $0.10  per  sq.  ft. ;' John 
Dardas,  District  No.  2,  $0.00%  per  sq.  ft.,  and 
William  Green,  District  No.  3,  $0.00y2  per 
sq.   ft. 

Bean  &  Jones  of  Benton  Harbor,  Mich.,  at 
$11,800,  sulimitted  the  only  bid  to  the  Town- 
ship Clerks  of  Ovid  and  Kinderhook  town- 
ships in  Branch  County,  Mich.,  on  May  2G  for 
the  construction  of  si.x  miles  of  gravel  road, 
half  of  which  is  in  each  county,  under  Michi- 
gan State  Reward  Plan.  The  letting  has  been 
adjourned  until  June  KJ.  The  work  will 
proliably  be  readvertised. 

The  following  bids  were  received  June  1 
by  the  Board  of  Public  Works  of  Grand  Rap- 
ids. Mich.,  for  paving  work  :  Fountain  St. — 
Peter  Vanderveeii.  asphalt  macadam.  $7.12G; 
Carpenter  &  Anderson,  creosote  block.  $10,- 
129;  McDermott  &  Cooper,  asphalt,  $7,425: 
A.  Green,  asphalt  macadam,  $7,G5ti :  L.  C. 
Hilding.  creosote  block,  $10,407;  E.  W.  Sea- 
mans,  creosote  block,  $11,12G:  E.  W.  Seamans, 
asphalt  macadam.  $0,903.  McConnell  Court — L. 
C.  Hilding.  $1,214;  H.  A.  Hoxic.  $1,230;  Kloote 
&  Vanderveen.  $1,134:  Martin  Den  Boer,  $1,- 
043.  Clancv  St. — E.  W.  .Seamans,  asphalt  mac- 
ad.am.  $9,493;  C.  E.  Williams,  westrumite,  $9.- 
295;  McDermott  &  Cooper,  asphalt,  $lo,0!t3; 
L.  C.  Hilding.  westrumite,  $10,129;  A.  Green, 
asphalt    macadam.    $10,3G].      Crescent    Place — 


C.  E.  Williams,  tar  macadam,  $1,282;  Kloote 
&  Vanderveen,  tar  macadam,  $1,165;  McDer- 
mott &  Cooper,  tar  macadam,  $1,456.  Flum- 
boldt  St.— Kloote  &  Vanderveen,  $6,997 ;  L.  C. 
Hildmg,  $(i,792;  McDermott  &  Cooper,  $6,- 
811;  Martin  Den  Boer,  $7,092;  Richard  Pick- 
ett, $7,691!. 

The  Coun.t\-  Ro.ad  Commissioners,  Cadillac, 
Mich.,  have  been  petitioned  by  the  residents 
of  the  western  portion  of  Clam  Lake  town- 
ship to  construct  a  mile  of  state  reward  road 
between  sections  27  and  29. 

The  Board  of  Road  Commissioners  of  Iron 
County,  Crystal  Falls,  Mich.,  has  engaged  A.  L. 
Burridge  to  supervise  its  road  construction 
work.  The  county  is  planning  a  considerable 
amount  of  roa<l  work  for  this  season. 

Minnesota, 

4*I'>ids  will  lie  received  until  5  p.  m..  June 
19.  by  cit.y  of  Albert  Lea.  Minn.,  instead  of 
Minneapolis.  Minn.,  as  mentioned  in  our  last 
issue,  for  the  ci,nstruction  of  32,280  sq.  yds. 
of  pavement.  Bids  will  be  received  on  creosoted 
%yood  block,  vitritied  brick,  mineral  rubber, 
bitulithic,  sandstone  and  concrete.  William 
Barneck  is  City  Egineer. 

E^  A.  Dahl  is  the  probable  contractor  at 
$6,27G  for  the  paving  of  Wyoming  St.,  between 
54th  and  (ioth  .\ves.,  east',  in  Duluth,  Minn. 
The  work  will  be  done  with  tarcon  on  a  con- 
crete base. 

Mayor  C.  L.  Swenson  of  Albert  Lea,  Minn., 
has  recommended  to  the  City  Council  addition- 
al paving  amounting  to  about  38  blocks.  Wil- 
liam Barneck  is  City  Engineer. 

Winona  County,  Winona.  Minn.,  will  con- 
struct permanent  roads  under  the  Elwell  good 
roads  bill.  The  city,  county  and  state  "will. 
under  the  bill,  provide  $120,000  worth  of  good 
highways  for  Winona  County.  The  provisions 
of  the  bill  to  l.te  carried  out  are  that  the  state 
will  pay  one-half  the  sum.  the  county  one- 
fourth  and  the  benctited  property  holders  one- 
fourth. 

Mississippi. 

®C.  D.  Smith  &  Co..  of  Memphis,  Tcnn., 
have  been  awarded  the  contract  at  Flazclhurst. 
Miss.,  for  the  construction  of  about  55  miles 
of  gravel  roads  in  Copiah  County.  Bids  were 
opened  June  6.  The  George  Co.,  526  Randolph 
Bldg..   Memphis.  Tcnn.,  Engineers. 

®.\IcLeall  &  Baskerville  of  Macon,  Miss., 
have  been  awarded  the  contract  by  the  city 
of  Columbus.  Miss.,  for  the  construction  of 
about  (i.oiii.i  ft.  of  concrete  curb  and  gutter  at 
$8.14  per  cu.  yd.     Bids  were  opened  June  6. 

Missouri. 

Advices  from  Aloberly,  Mo.,  state  that  the 
proposition  for  the  eight  road  districts  of 
Randolph  County,  submiftcd  to  the  voters  .May 
31,  has  been  carried. 

Nebraska. 

©The  Board  of  F'ublic  Works  of  Fremont, 
Neb.,  has  awarded  the  contract  for  the  paving 
of  Districts  Nos.  15  atid  16  to  Abel  &  Rob- 
erts of  Lincoln,  Neb.,  for  approximatelv  $12.- 
oOO.  The  bid  was:  District  .\o.  15— Curbing, 
per  ft.,  $0.18;  paving,  per  s(|.  yd.,  $2.23y2. 
District  No.  16 — Curbing  and  gutters,  per  ft., 
$0.49;  curb  corners,  each,  $0.50;  end  curb, 
each,  $0.1S.  and  paving,  per  sq.  yd.,  $2.23^2. 

F'armers  m  the  vicinity  of  Central  CitT 
Neb.,  on  June  1  constructed  40  miles  of  good 
roads  along  the  line  of  the  Union  Pacilio 
railroad  fr^im  east  to  west.  The  work  was 
<lone  under  the  direction  of  H.  E.  Glatfelter 
and  Joe  .\.  Hays  of  Crystal  City. 

City  Engineer  E.  II.  Morey  of  Kearney, 
Neb.,  has  prejiared  plans  for  the  building  of 
two  miles  of  model  highway  according  to  the 
methods  apjtroved  by  government  good  roads 
builders. 

The  City  Council  of  Hastings,  .\eb.,  A.  T. 
Bratton,  City  Clerk,  has  ])assed  an  ordinance 
creatin.g  jiaving  district  .\'o.  lo".  which  cm- 
liraces  .Sexeiilb  .St.,  between  Lincoln  .\vc.  and 
east  side  i>f  W;ibash  .Ave.  The  City  I^ngineer 
has  been  instructed  to  prepare  specifications 
for  the  w(u-k.  The  work  will  be  done  with 
asphalt. 


New  Jersey. 

_•^Bids  will  be  received  until  3:15  p.  m.,  June 
15.  by  Hoard  of  Street  and  Water  Commission- 
ers. Newark.  N.  J.,  for  paving  Woodside  Ave., 
from  ]':iwood  to  Grafton  Ave.,  with  brick; 
Montclair  Ave.,  from  Summer  to  Mt.  Pros- 
pect Ave.,  with  liituhthic;  Scheerer  .Vve.,  from 
Rcnner  .Xve.  to  Bergen  St.,  with  bitulithic; 
Weston  A\c.,  from  Frelinghuyscn  Ave.  to  the 
Pennsylvania  Railroad,  with  granite,  all  to  be 
Laid  on  a  6-in.  concrete  foundation. 

•J«Hids  will  be  received  until  8  p.  m.,  June 
26,  by  the  Common  Council.  Piainfield, 
N.  J.,  for  the  construction  of  about  40,000  sq. 
yds.  of  plain  and  bituminous  macadam.  A 
certified  check  for  $200  must  be  filed  with 
each  bid. 

®The  State  Commissioners  of  Knads.  Tren- 
ton, N.  J.,  at  the  office  of  the  Clerk  of  Chosen 
Freeholders,  Camden,  .\".  J.,  has  awarded  the 
contract  to  J.  T.  Shanley  &  Co.,  .Arcade  Bldg., 
Philadelphia.  Pa.,  and  (iibbs  &  Co.,  of  Clemen- 
ton,  N.  J.,  for  resurfacing  White  Horse  pike 
with  asphalt  concrete,  including  11.981  ions 
type  B  asphalt  concrete;  6.885  tons  IVi-in. 
stone;  9,988  cu.  yds.  of  gravel.  Bids  were 
opened  2ilay  24.  J.  J.  .\lbertson  is  Engineer 
of  Camden  County. 

®Bernard  Gannon.  41  Graham  St..  Jersey 
City,  N.  J.,  has  been  awarded  the  contract 
by  the  Shade  Tree  Commission,  A.  'J'.  Hast- 
ings, Jr.,  Secv.,  Jersev  Citv,  for  grading  Mont- 
gomery Park  for  $23,20o.'  The\vork  includes 
removing  70,000  cu.  yds.  of  earth,  garbage, 
etc..  and  furnishing  about  5.0(jo  cu.  yds.  of 
good  top  soil.     Bids   were  i^pened  June  6. 

New   York. 

^•I'ifls  will  be  received  until  3  ji.  m..  June 
15,  by  Ch.arles  1!.  Stover.  President  of  the 
Park  Board,  New  York  City,  for  the  recon- 
struction of  the  surface  of  Hudson  River 
road  with  gravel  and  asphaltic  binder;  also 
roadway  of  the  Bron.x  and  Pelham  Parkway 
from  Williams  bridge  road  to  White  Plains 
road. 

•{•Bids  will  be  received  until  8  p.  m.,  June 
2u,  by  Thomas  H.  O'Neill,  Mayor,  .Xuburn, 
N.  v.,  for  the  construction  of  about  8,430  sq. 
yds.  of  vitrit'ted  brick  and  4,260  lin.  ft.  of 
Medina  sandstone  curbing. 

•{•P.ids  will  be  received  until  June  16  by 
the  I'oard  of  Contract  and  Supply,  Troy,  N. 
Y.,  for  the  construction  of  pavement  on 
Fourth   St. 

®The  Board  of  Contract  and  Supply  of 
Rochester,  N.  Y.,  has  awarded  contracts  for 
street  improvements  as  follows :  Goldsmith 
Place,  asphalt  pavement.  Whitmore.  Rauber  & 
Vicinus.  $2,599;  Dcpew  St.,  asphalt  pavement, 
Rochester  Yulcanite  Pavement  Co.,  $14,512; 
Nellis  Park,  asphalt  pavement.  Whitmore, 
Rauber  &  Vicinus,  $1,148;  Agnes  St.,  sewer, 
cement  walks  and  grading,  W.  H.  Madden, 
$.3,141;  Olean  St..  sewer,  walks  and  grading, 
W.  H.  Madden,  $-3,177;  Harvard  St.,  sewer, 
John  Petrossi  Co.,  $168 ;  Anthony  St.,  cement 
walks,  Crouch  P.ros.,  $630 ;  HofYner  St.,  brick 
pavement.  F.  C.  Lauer  it  Sons  Co..  $1,080. 

®P.  B.  Colgon  of  Dunkirk,  N.  Y.,  has  been 
;iwarded  the  contract  by  the  City  Council  of 
Dunkirli  for  the  paving  of  Leopard  St.,  for 
;diout  $10,000.  The  work  includes  one  block 
of  brick  iiavement  on  a  concrete  foundation 
with  concrete  curb  and  gutter.  Bids  were 
ojiened   June    6. 

®rbe  Dunkirk  Con.vt  ruction  Co..  of  Dunkirk, 
X.  Y..  h:is  been  awarded  the  contract  by  the 
C'omnn'ssifiners  of  Public  Works.  Olean.  N.  Y., 
for  the  conslructirm  of  ,1  vitrified  brick  pave- 
ment on  .Second  St.,  from  Sullivan  St.  to  State 
St..  ,•111(1  from  Henley  St.  to  fSreen  St.,  for 
$13,8(i9.  The  work  includes  1,930  cu.  yds.  of 
excavation,  6.618  sq.  yds.  of  pavement,  3,645 
lin.  ft.  of  curbin.g,  276  lin.  ft.  of  curbin.g  and 
40  lin.  ft.  of  circle  curbing.  100  cu.  yds.  of 
earth  fdl  and  4oo  lin.  It.  of  curb  to  be  reset. 
I'ids  were  opened  June  2. 

Bids  oiieiicd  by  City  t^lrrk  D.  J.  Coutant, 
Newburgh,  N.  Y.,  on  June  5  for  furnishing 
the  neccss.-iry  labor  .-ukI  material  for  perma- 
nently improving  by  pavin.g  Grand  St.  its  en- 
tire length,  from  Washington  St.  to  Leroy  I'l., 


4"  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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have  not  been  awarded  because  council  was 
served  with  an  injunction.  Further  action  has 
been  deferred  until  June  19.  The  work  in- 
cludes 25,t)30  sq.  yds.  paving,  about  ll.oOO  lin. 
ft.  of  curbing,  15  nianhoU-s,  8  inlets,  I'J  sewer 
manholes,  and  25  cu.  yds.  of  extra  concrete. 
W.  J.  Blake,  Jr.,  is  city  engineer. 

Ohio. 

4«Bids  will  be  received  until  noon.  June 
1(),  by  Board  of  Control,  Akron,  O.,  for  paving 
West  Exchange  St..  from  Portage  Path  to  the 
corporation  line;  Howe  St.,  from  Bowery  St. 
to  Moeller  St.,  and  Stanton  Ave.,  from  Main 
St.  to  Sweitzer  Ave.  For  the  construction  of 
a  main  trunk  sewer  in  Glendale  cemetery  from 
Lock  S  to  Willow  St.;  a  storm  water  sewer  in 
Rider  Ave.  and  Tallmadge  .\ve  from  Wright 
St.  to  Cuyahoga  Falls  Ave. ;  a  storm  water 
sewer  in  Bishop  St.,  from  Willow  St.  to  Doug- 
las St.,  and  a  sanitary  sewer  in  Jewett  St.  from 
a  ponit  1-Vi  ft.  north  of  Buchtel  .Vvc.  to  Hazel 
St.;  for  the  construction  of  a  retaining  wall 
along  Pleasant  Park.  All  in  accordance  with 
the  plans,  specifications,  etc.,  on  file  in  the 
office  of  the  Department  of  Public  Service, 
where  said  plans  and  specifications  may  be 
seen  and  blank  proposals  can  be  obtained.  Each 
proposal  must  be  accompanied  by  a  certified 
check  for  $'200  for  the  pavings,  and  a  certified 
check  for  $100  for  the  sewers  and  the  re- 
taining wall,  payable  to  the  Director  of  Pub- 
lic Service  of  the  city  of  .\kron. 

^•Bids  will  be  received  until  noon,  June 
17,  by  Charles  Craig.  Clerk,  Cheviot,  O.,  for 
furnishing  the  necessary  labor  and  material 
for  the  improvement  of  North  Bend  Road 
from  Harrison  Ave.  to  the  north  corporation 
line  by  constructing  combined  cement  curbs 
and  gutters.  Plans  and  specifications  are  on 
file  at  tlie  office  of  the  Village  Clerk. 

^Bids  will  be  received  until  noon.  July 
7,  by  Board  of  Hamilton  County  Commission- 
ers, Cincinnati.  O.,  for  oiling,  under  Specifi- 
cations No.  232,  Harrison  Pike  from  the  C.  C. 
&  L.  R.  R.  to  east  corporation  line  of  Harri- 
son, in  Harrison  and  Whitewater  townships. 
Fred  Dreihs  is  Clerk  of  the  Board.  A  certi- 
fied check  for  $500  must  accompany  each  bid. 

^Bids  will  be  received  until  noon,  Julv 
7,  by  Board  of  County  Commissioners,  Cin- 
cinnati, O.,  for  the  repair,  under  Specifica- 
tions No.  20.3,  of  Indian  Hill  Ave.  from  Plain- 
ville  Pike  to  Wooster  Pike  in  Columbia  town- 
ship.    Fred  Dreihs  is  Clerk. 

®The  Stark  County  Commissioners,  Can- 
ton, O.,  have  awarded  the  contract  for  the 
construction  of  one  mile  of  paved  highway  on 
the  Alliance-Harrisburg  road  and  one  mile  on 
the  Lexington  road  to  John  Wilson  of  ,'Mli- 
ance,  O.,  for  $17,608  and  $18,449  respectively. 
The  work  includes  paving  with  brick  two 
miles  of  road.     Bids  were  opened  May  24. 

®The  Jos.  Gradison  Construction  Co.,  Cin- 
cinnati, O.,  has  been  awarded  the  contract  by 
the  Board  of  County  Commissioners,  Cincin- 
nati, for  improving  Crookshank  road  from 
Muddy  Creek  road  nortli  to  Gamble's  land, 
thence  east  to  the  Bridgetown  road,  in  Green 
township,  for  $15,986.  Bids  were  opened 
June  2. 

®Chloe  Edgington  has  been  awarded  the 
contract  by  the  County  Commissioners,  Find- 
lay,  O.,  for  improving  the  Philip  Marquart 
road  in  Orange  township  for  $12,685. 

®The  City  Council  of  Covington,  O..  has 
awarded  the  contract  for  the  paving  of  Fifth 
St.,  from  Madison  to  Scott;  Madison,  from 
Seventh  to  Eleventh,  and  from  Seventeenth  to 
Twentieth,  with  asphalt  to  the  F.  J.  Rub  Co. 

®The  contract  for  paving  Huffman  Ave. 
from  Martz  .A.ve.  to  Overlook  Ave.,  in  Day- 
ton, O.,  has  been  awarded  bv  the  Board  of 
Control  to  the  J.  E.  Conley  Co.  for  $38,590. 
Brick  will  be  used. 

©Baldwin  Bros,  were  awarded  the  contract 
for  the  Irish  road  improvement  by  the  Coun- 
ty Commissioners,  Cleveland,  O.,  for  $69,000. 
The  County  Engineer's  estimate  was  $72,000. 

®The  Board  of  Control  of  Youngstown,  O.. 
has  awarded  the  contracts  for  six  street  im- 
provements as  follows :  Grace  Ave.,  paving, 
to  Miller  Bros.,  $2,800;  Bruce  St.,  paving,  to 
Turner  &  Olson,  $7,219;  Floral  Ave.,  sewer, 
to  E.  Diorio,  $746;   Hawthorne  St.,  sewer,  to 


R.  Drorio,  $543 ;  Clifton  St.,  grading,  to  Shook 
&  Gray,  $1,833,  and  Ayers  St.,  grading,  to 
Connelly  &  Son,  $755. 

Oregon. 

The  County  Court  of  Jackson  County, 
Jacksonville,  Ore.,  has  ordered  machinery  to 
an  amount  of  $30,000  for  the  building  of  good 
roads,  employed  W.  W.  Harmon  to  supervise 
the  construction  of  new  roads,  and  has  asked 
for  bids  for  the  building  of  several  miles  of 
macadam  roads,  part  of  which  will  be  oil- 
macadam.  The  county  plans  to  expend  about 
$200,000  in   road  work  this  year. 

Pennsylvania. 

•J«ni(Is  will  be  received  until  10  a.  m.,  June 
16,  by  Department  of  Public  Works,  at  the 
oftice  of  the  City  Comptroller,  Pittsburg,  Pa., 
for  making  certain  public  improvements,  as 
follows :  Grading,  curbing  and  paving  with 
repressed  vitrified  brick,  class  "A,"  Edw-ards 
alley,  from  South  Twenty-seventh  St.  to  a 
point  454  ft.  eastwardly.  Grading,  curbing 
and  paving  with  standard  sheet  asphalt  and 
block  stone,  class  "D,"  Mclntyre  Ave.,  from 
Perrysville  .^ve.  to  Euterpe  (formerly  Eu- 
dora)  St.  (irading,  curbing  and  paving  with 
block  stone,  class  "D,"  Verner  Ave.,  from  Cal- 
ifornia Ave.  to  first  angle  west.  Repaving 
with  creosoted  wood  block,  roadway  of  South 
Twenty-second  St.  bridge.  Sewers — Harpster 
St.,  from  a  point  about  230  ft.  northeast  of 
Froman  St.  to  present  sewer  on  Froman  St., 
12-in.  pine;  Edwards  alley,  from  a  point  about 
460  ft.  east  of  South  Twenty-seventh  St.  to 
present  sewer  on  South  Twenty-seventh  St.. 
15-in.  pipe;  Limasco  Ave.  (formerly  Loner- 
gan  way),  from  a  point  525  ft.  east  of  Belas- 
co  ( formerly  Pauline)  Ave.  to  present  sewer 
on  Belasco  (  formerly  Pauline)  .A.ve.,  8-in. 
pipe ;  Fargo  St.  and  Allison  St.,  from  a  point 
about  630  ft.  south  of  Allison  St.  to  present 
sewer  on  Allison  St.,  15-in.  pipe;  private  prop- 
erty of  V.  &  B.  Hybner,  H.  G.  Reinermann, 
et  al..  Queen  St.  and  Waco  alley,  from  points 
about  250  ft.  south  and  50  ft.  north  of  Waco 
alley  to  present  sewer  on  Radner  St.,  8-in. 
pipe ;  Forty-third  St.,  from  Eden  alley  to  pres- 
ent sewer  on  Willow  St.,  with  branch  sewer 
on  Eden  alley,  8  and  15-in.  pipe.  New  side- 
walk, west  side  of  Chartiers  Ave.  bridge  cross- 
ing of  the  P.,  C,  C.  &  St.  L.  R.  R.  Mill  and 
shop  inspection  and  testing — Steel  reinforce- 
ment for  Larimer  Ave.  bridge. 

®The  Supervisors  of  Pine  Grove  Town- 
ship, Russell,  Pa.,  have  awarded  the  Erie  Con- 
struction Co.  of  Erie,  Pa.,  the  contract  for  the 
proposed  road  from  the  corner  of  Main  and 
Liberty  Sts.,  in  Russel,  west  to  the  Farmington 
tow-nship  line.     The  road  will  be  of  brick. 

®John  McCormick  &  Son  have  been  award- 
ed the  contract  by  the  City  Council  of  Erie. 
Pa.,  for  the  paving  of  Poplar  St.,  from  Second 
St.  to  Park  Ave.,  with  Class  B  asphalt,  arti- 
ficial stone  curb  and  brick  gutters.  The  con- 
tract was  let  at  $1.27  per  yd.  on  asphalt,  $0.31 
per  ft.  on  curb,  $32  on  catchbasins,  $5  on  spills, 
$0.60  per  ft.  on  9-in.  pipe  and  $0.40  per  ft.  on 
6-in.  pipe. 

®Tlie  Borough  of  Kingston,  Pa.,  W.  J. 
Williams,  Secy.,  has  awarded  the  contracts  for 
paving  approximately  10,000  sq.  yds.  of  brick 
paving  on  a  concrete  foundation,  and  for  ap- 
proximately 3,000  sq.  yds.  of  Amiescite,  War- 
renite,  or  simil.Tr  paving,  and  for  furnishing 
and  setting  approximately  8,700  lin.  ft.  of 
curbing  to  R.  W.  Hensen  of  Geneva,  N.  Y., 
for  approximately  $46,000.  The  contract  for 
constructing  approximately  3,000  lin.  ft.  of 
sewers  8  to  20  ins.  in  diameter,  with  man- 
holes, datchbasins,  etc.,  was  awarded  to  .\.  H 
Coon  for  $2,998.     Bids  were  opened  May  31. 

Work  on  the  reconstruction  of  the  Jenners 
and  Johnstown  pike,  under  the  supervision  of 
the  state,  will  be  begun  in  Lincoln  township, 
Cambria  County,  Pa.,  this  summer,  connect- 
ing the  road  now  being  constructed  by  Con- 
tractor McSnadden  and  extending  to  the  Jen- 
ner  township  line.  The  road  will  be  nine 
miles  in  length.  F.bensburg  is  the  county  seat 
of  Cambria  County. 

.\  company  has  been  organized  in  York,  Pa., 
by  Dr.  H.  B.  Rockwell  to  lay  all  the  standard 
forms    of    street    paving,    including    bitnlithic. 


asphalt,    brick   and    wood   block.     The   capital 
stock  of  the  company  is  $25(1,00(1. 

Tennessee. 

Advices  from  Rutledge,  Tenn.,  state  that 
survey  for  the  pike  roads  in  Grainger  County 
is  well  under  way.  The  engineers  began  at 
Rutledge  and  are  making  a  survey  westA-ard 
to  the  line  of  Knox  County.  It  will  be  some 
time  before  the  survey  of  that  end  of  the  road 
is  completed,  then  other  routes  will  be  sur- 
veyed as  fast  as  possible. 

President  Georee  A.  Gowan  of  the  Mem- 
phis to  Bristol  Highway  Association  has  ap- 
pointed the  following  as  a  committee  to  locate, 
have  surveyed  and  superintend  the  construc- 
tion of  a  state  highway  between  those  two 
cities ;  W.  F.  Carter,  Johnson  City,  Tenn. ; 
Dr.  .\.  E.  Foster,  Lea  Springs.  Tenn. ;  Jerre 
Whitson,  Cookville,  Tenn.;  J.  M.  Taylor,  Cave. 
Tenn. ;  Geo.  M.  Cline,  Crossville,  Tenn. ; 
.Marino  Richardson,  Lawrenceburg,  Tenn.;  J. 
W.  Walker,  Centerville,  Tenn. ;  J.  H.  Bayer, 
Huntingdon,  Tenn. ;  L.  L.  Curtiss,  Jackson, 
Tenn.;  C.  C.  Hanson,  Memphis,  'Tenn.,  and 
James  Palmer,  Nashville,  Tenn.  The  first 
meeting  of  the  commission  was  held  at  Nash- 
\'ille  June  3,  at  which  time  preliminary  plans 
for  the  work  were  discussed. 

Texas. 

•|*Bids  will  be  received  untd  June  19  by 
city  of  Wharton,  Texas,  for  the  construction 
of  three  miles  of  concrete  sidewalks.  J.  G. 
Johns  is  Engineer. 

•J*Bids  will  be  received  until  11  a.  m.,  June 
19,  by  John  M.  Murch,  County  Auditor,  Gal- 
veston, 4"exas,  for  the  construction,  including 
regrading,  culverts,  etc.,  and  resurfacing  coun- 
ty road  from  causeway  approach  at  Virginia 
Point  to  Texas  City  Junction,  and  to  Highland 
Bayou.  A  certified  check  for  $2,000  mast  be 
filed  with  each  bid. 

Utah. 

The  Pittsburg-Salt  Lake  Oil  Co.,  in  a  com- 
munication to  the  Commercial  Club  of  Salt 
Lake  City,  Utah,  has  made  on  otifer  to  furnish 
all  the  crude  asphalt  necessary  to  surface  the 
proposed  state  highway  through  Davis  County. 

Box  Elder  County,  Brigham  City,  Utah,  re- 
cently voted  the  issuance  of  bonds  to  the 
amount  of  $200,000  for  the  improvement  of 
roads  and  the  building  of  bridges. 

Virginia. 

^Bids  will  be  received  until  June  28  by  the 
Hoard  of  Supervisors  and  State  Highway 
(.commission,  Richmond,  Va.,  for  the  construc- 
tion of  new  roads  in  Wise  County. 

Washington. 

^Bids  will  be  received  until  June  15  by 
County  Commissioners,  Hoquiam,  Wash.,  for 
the  construction  of  the  Emerson  road,  at  an 
estimated  cost  of  about  $17,000. 

®The  City  Council  of  Chehalis,  Wash.,  has 
awarded  the  contracts  for  paving  the  follow- 
ing streets  to  the  Warren  Construction  Co. 
for  $57,740:  Portion  of  Chehalis  Ave.,  North 
St..  Prindle  St.  and  Center  St.,  with  bitu- 
lithic;  a  mile  and  a  quarter  of  East  Market 
St.    with   Warrenite,   18   ft.   in   width. 

®E.  Wiles,  Main  E.  8th  and  E.  6th  Sts., 
Portland,  Ore.,  has  been  awarded  the  contract 
by  the  city  of  Vancouver,  Wash.,  for  con- 
structing hard  surface  pavement  for  $156,827. 
The  work  includes  grading,  concrete  walk, 
curbs  and  gutters,  inlets,  catchbasins  and 
bilhulitic  pavement;  also  W.  15th,  Franklin. 
Mill,  and  Park  Sts.,  for  grading  sidewalking 
•  ind  curbing  let  to  Oregon  Engineering  & 
Construction  Co.,  at  $21,500;  also  Jackson, 
Paltello.  and  E.  15th,  let  to  White,  Wright, 
et  al.,  $12,909.  for  grading  walks,  curbs,  etc. 
H.  H.  Lotter  is  city  engineer. 

The  City  Commissioners  of  Spokane.  Wash., 
have  voted  to  readvertise  for  bids  on  the  fol- 
lowing improvements:  Grading,  curbing, 
parking  and  sidewalking  of  Lincoln  St..  Cliff 
.\ve.  to  Wall  St. ;  for  the  brick  paving  of 
P.ighth  Ave.,  between  Cannon  and  Chestnut 
.Sts. ;  for  the  grading,  curbing,  parking  and 
sidewalking  of  Hatch  St.,  between  17th  and 
29tli  .'Vves.,  and  for  the  grading,  parking,  curb- 


+  indicates  work  now  open  for  bids.      ®  indicates  a  contract  let  recently. 


nis  and  sicU-ualknig  nf  Liin:oIn  St.,  to  Clift 
Ave. 

Van  Wyck  Township,  lying  just  north  of 
the  cit}-  of  Bellinghani.  Wash.,  is  planning  a 
considerable  amount  of  road  building.  The 
Board  of  Supervisors  has  ordered  the  engineer 
to  make  the  survey  for  a  mile  and  a  half  of 
road  in  Sections  5  and  6,  Township  38  Xorth, 
Range  3  East.  The  road  as  proposed  will  lie 
a  continuation  of  King  St.  It  is  also  planned 
to  extend  the  Hannegan  mad  for  some  dis- 
tance. 

The  County  Commissioners,  Tacoma,  Wash., 
have  decided  to  advertise  for  bids  for  the 
clearing  of  a  right  of  way  from  the  Julius 
(lulch  road  through  to  Dash  Point.  The  road 
will  extend  about  five  miles  from  across  the 
tide-flats  to  the  Kings  County  line  at  the  most 
northwestern  point  of  Pierce  County.  The 
clearing  of  the  proposed  right  of  wav  is  es- 
timated   at   about  $6,000. 

The  City  Commissioners  of  Spokane,  Wash., 
have  rejected  the  present  plans  for  the  pro- 
posed improvement  of  Stevens  St.,  south, 
from  Second  .^ve.  to  Seventh  .\ve.,  with  Has- 
sam.  D.  C.  Coates  is  Commissioner  of  Puli- 
lic  Works. 

The  citizens  of  Wahkiakum  County,  Cathla- 
met.  Wash.,  county  seat,  recently  voted  the  is- 
suance of  bonds  to  the  amount  of  $-"iO,000  for 
the  building  of  a  county  road  extending  from 
the  Cowlitz  County  line  through  Wahkiakum 
County  to  the  Pacific  County  line.  I'ids  for 
the  bonds  will  be  received  July  3. 

West  Virginia. 

•J«Bids  will  be  received  until  7 :30  p.  m., 
June  16,  b>-  Board  of  .\fTairs,  Bluefield.  W. 
Va.,  for  the  construction  of  macadam  road- 
way on  Princeton  Ave.,  from  overhead  bridge 
to  corporatiiin  line.  Plans  and  specifications 
are  on  file  .it  the  liffice  of  the  City  Engineer. 

Wisconsin. 

S'Thc  Standard  Oil  Co.  has  been  awarded 
the  contract  by  the  Department  of  Public 
Works  of  Milwaukee,  Wis.,  for  furnishing  the 
(kp.irtment    of    riiad<    with    L'.'iOn    tons   of   as- 


phaltic  ro;ul  binder  at  $13  jier  ton.     Bids  were 
oiiened  Alav  l"i. 

<?>Christ  'Johnson  of  Oshkosh,  Wis.,  has 
been  aw.irded  the  contract  by  the  Board  of 
Public  Works  of  Wausau,  Wis.,  for  the  paving 
of  Scott  and  Washington  Sts.,  between  Third 
and  Fourth,  with  creosote  blocks  for  $2.48  per 
sq.  yd.,  and  $0.(io  per  lin.  ft.  to  reline  and  re- 
set the  curbing. 

Specifications  ;ire  being  drawn  by  Street 
Supt.  Mullen  of  Milwaukee,  Wis.,  for  the  pav- 
ing of  Walnut,  (iermania  and  Lee  Sts. 

Street  Supt.  Mullen  of  Milwaukee,  Wis., 
has  announced  that  he  will  advertise  in  two 
weeks  for  bids  to  extend  the  .N'orth  .\ve.  pav- 
ing improvement  from  -JTth  .\vc  to  4:id  St. 

The  Board  of  Public  Works  of  Antigo, 
Wis.,  has  received  the  following  bids  for  lay- 
ing a  westrumite  asphalt  pavement  on  Cler- 
mont St.,  between  E'ourth  and  First  .Ave.,  and 
a  macadam  on  Edison  St.,  between  b'ifth  and 
Fourth  .\ves. :  Westrumite— Central  Westru- 
mite Co..  $111,117.  and  W.  .\.  Stewart,  $|o,7l"_'. 
Macadam— W.  .\.  Stewart,  $2.7li(i,  and  W.  H. 
Fisher,  $_!,7-20,  The  contracts  will  not  be  let 
before  June  b"). 

Petitions  have  been  presented  to  the  City 
Council  of  Milwaukee,  Wis.,  asking  that  Xorth 
Ave.  be  paved  with  bituminous  pavement  from 
26th  to  .18th  Sts.  Ch.irles  A.  Mullen  is  Street 
Supt. 

Preliminary  steps  for  the  improvement  of 
streets  have  been  taken  by  the  City  Council 
of  Green  Hay,  Wis.  The  streets  to  be  im- 
proved are  :  Quincy.  from  Mason  to  Grignon  ; 
West  Walnut,  from  bridge  to  Oakland;  Sha- 
wano, from  Oakland  to  ,\llard:  Congress, 
Spring,  East  Walnut,  from  Washington  to 
bridge:  Main,  from  .St.  Paul  railroad  tracks 
to  bridge;  Dousnian.  from  bridge  to  Broad- 
way; .Adams,  from  Main  to  .\stor  Place;  East 
Walnut,  from  Adams  to  Webster ;  Crooks, 
from  Washington  to  Webster;  Dousman,  from 
Broadway  to  .Ml.ard.  and  0,'ikland,  froni  Wal- 
nut to  Shawano. 

Canada. 

•|»I'>iils  will  lie  reccued  until  8  p.  m.,  June 
19,    by    I).    H.    -Mmakcr.    Ton  ii    Clerk.    Coburg. 


Onl.,    for   the   consiruction   t.f  $:'..iiiio   worth   of 
cement  sidewalks. 

•J«l'ids  will  be  received  until  uoim.  June  2-f. 
by  II.  I'..  K.  t-'raig.  City  Engineer,  Kingston. 
Ont..  f.or  the  construction  ot  l"i,Ontl  sq.  yds. 
a>plialtic  macadam  and  li.7i"i  lin.  ir.  of  curb 
and    gutter. 

®riie  ISoard  of  C..ntrol  uf  \\]iini[a".^.  .Man., 
has  aw.-irded  the  following  contracts  for  side- 
walk construction:  Granolithic  walks—.",  ft. 
south  side  Spadina,  Clark  to  Prescilla.  city  en- 
gineer of  construction  ;  6  ft.  west  ^ide  W'ood, 
Bell  to  River  .\vc.,  engineer  of  construction; 
6  ft.  south  side  Wardlaw,  Joseiih  to  Clarke, 
en.gineer  of  construction;  il  ft,  s"Utli  ^ide  Bell. 
Wood  to  Clarke,  engineer  of  construction; 
full  width  west  side  idlen,  Bannatyne  to  Xotre 
Dame,  Thomas  Jackson  &  Son;  il  ft.  both  sides 
Ellen,  Willi.am  to  .Vlexander,  Tlupmas  Jackson 
&  Son;  6  ft.  west  side  Maryland.  Broadway  to 
I'awcett,  engineer  of  construction;  full  width 
both  sides  b'ountain,  .Alexander  to  Logan, 
Thomas  Jackson  &  Son;  6  ft.  east  side  Lulu, 
Logan  to  .Alexander,  engineer  of  construc- 
tion; full  width  south  side  Selkirk.  .Main  to 
Bowers,  J.  Devitt;  8  ft.  west  side  Derby.  Duf- 
ferin  to  Stella,  engineer  of  constrtiction ;  6  ft. 
both  sides  Gertie,  Xotre  Dame  to  Bannatyne, 
Thomas  Jackson  &  Son;  6  ft.  south  side  Fran- 
cis, Bannatyne  to  Xotre  Dame.  Tlioma~  Jack- 
son &  .Son  ;  6  ft.  west  side  Sherbrooke,  F'res- 
ton  to  Cornish,  J.  Devitt:  full  width  west  side 
Sherbrooke,  Broadway  to  Preston.  J.  Devitt. 

The  Good  Road  Board,  to  be  known  as  the 
Board  of  Highway  Commissioners  of  Vork 
County,  Toronto,  Ont.,  has  prepared  |)laiis  for 
the  expenditure  of  .$300,000,  of  which  one- 
third  was  voted  by  the  city  of  Torcmto  and 
the  rest  granted  by  the  Legislature  and  York 
County  Council,  to  provide  good  highways  for 
^'ork  County.  The  board  will  .advertise  imme- 
diately for  a  ro.ad  engineer  to  supervise  the 
work. 

The  city  of  St,  Bonif.ace.  Man.,  pl.ans  the 
construction  of  bitulithic  pavement  this  vear 
;it  an  estimated  cost  of  JJ.'m.iiiio  .and  a  consid- 
erable .•unoimt  of  -idrw;dk  impriaemeuts. 


B  R  I  D  G  E  S  —  STE  E  L       AND       CONCRETE 


California. 

^Bids  will  be  received  between  In  :ind  11 
a.  m..  June  26,  by  Bo.ard  of  Public  Works, 
Oakland,  Cal.,  for  furnishing  the  necessary 
labor  and  material  for  the  following  propo- 
sitions; The  construction  of  a  concrete  cul- 
vert in  East  14th  St..  between  73d  and  71th 
.\ves. ;  the  construction  of  a  concrete  culvert 
in  Peniman  Ave.,  opposite  Viola  St,  J,  W. 
Xelson   is   Secretary  of   the   Board. 

An  election  will  be  held  about  the  middle  of 
.August,  according  to  plans  of  the  City  Trus- 
tees, Fullerton,  Cal,.  to  vote  on  improving 
streets  and  constructing  new  concrete  bridges. 

Connecticut. 

City  of  Hartford,  Conn.,  has  filed  with  the 
State  Board  of  K.nlroad  Commissioners  tw^o 
petitions  asking  tli;it  orders  be  issued  for  the 
construction  and  proper  assessments  of  the 
costs  for  new  bridge-  over  the  Central  Xevv 
England  R.  R.  tracks  on  Edwards  and  Wood- 
land Sts. 

Delaware. 

Plans  and  specil'icatioiis  have  been  filed  with 
the  Levy  Court.  Wilmington.  Del.,  for  the  con- 
trnction  of  a  new  bridge  at  Roseville  to  replace 
the  old  covered  -Inictuie. 

Illinois. 

^Bids  will  be  received  by  L.  E.  McGann 
Commissioner  of  Public  Works.  Chicago,  until 
1!  a.  111..  June  l!itli.  for  furnishing  and  deliv- 
ering lumber  to  the  division  of  bridges  and 
viaducts  for  the  period  endin.g  Dec.  3,1st,  lyil. 
Cash  or  certified  check  for  $500  with  bid. 

•|«Bids  will  be  received  at  the  Supervisors' 
room,  Cook  County  Court  House,  Chica.go, 
Illinois,  up  to  12  M.,  June  23.  for  the  cirn-tmc- 


tioii  of  line  reinforced  concrete  bridge  in 
Xorthtield  Townshi]i.  (!'ook  County.  Robert 
F"unk,  Town  Clerk,  Shermerville,  Illinois.  .An- 
drew Bridge:  Span,  42  ft.;  slab  bridge:  road- 
way. 20  ft.;  reinforced  concrete  abutments. 
14%  ft.  high;  wings.  12  ft.  long.  F.stimated 
amount  of  concrete  in  structtire.  177  cubic 
yards;  reinforcing  steel.  10..'i7.l  lbs.  Xearest 
railroad  station,  Technv,  on  the  C,  M.  &  St. 
P..  2  miles;  Xorthfield.  on  the  C.  X-  X,  W., 
D-.:  miles.  Present  structure.  47  ft.,  pile  tres- 
tle. E.xcavation  will  ;i\erage  -"i  ft  ,  north  side, 
lo  ft.,  south  side,  in  loam  and  clay.  ( )rdinary 
flow  of  stream,  3  ft.  deep  and  2ii  ft.  wide 
Contract  to  include  liack  filling  and  gra\el  or 
macadam  wearing  surface.  Commissioners 
wish  crushed  stone  and  sand  used  for  all 
concrete.  Work  to  be  completed  on  or  before 
Xovember  1.  lilll.  More  detailed  intoruKition 
may  be  had  by  an  examination  of  the  plans 
and  ,si)ecirications  prepared  by  the  Illinois 
Highway  Commission,  which  may  be  seen  at 
the  Town  Clerk's  office  or  m;i\-  be  obtained 
upon  application  in  writing,  from  the  Illinois 
Highway    Commission,    Springfield.    Illinois. 

^•liids  will  be  receiveil  ;it  the  Idwii  Clerk's 
oftnce,  P.ixloii,  Illinois,  up  to  2  p.  m.,  June  20, 
1.011.  for  the  constructio.i  nf  the  fullowiiig 
eight  reinforced  concrete  liridges  in  Patton 
Towiislii)),  l-'ord  County.  \'.   I-'..  Jolinsnn.  4'own 

Clerk.    I'.istoii,    llbiioi-: 

l-'iiii.-hed 
Namr.  ,-;|iiili.       Kily.  Win 

M.v,.,-     IX  11 

Hanksdii    1- 

<-|iarv    II 

:\larlwfl    •^ 

I'nlsiil 

West    tioHik    

Fritt.v     

I'IkiS        X. -1-1111 


.\ll  ro-idwa\-  li.r  the  .iIiom.  bridge-.  16  ft. 
.All  m.-itrn.al  will  have  to  be  -hipped  m.  Pre-- 
I  lit  -iriiclurr-  of  the  abo\e  bridges  ;ire  wood 
on  piles  with  timber  backing.  Commissioners 
;id\ise  thai  thex'  will  pay  '2  ca-li  and  V2  in 
orders  drawn  :igainst  the  Road,  and  Bridge 
levy  for  this  year.  Work  to  be  Completed  on 
or  before  Xovember  I.  1011.  More  detailed  iu- 
form.ation  may  be  li.id  liy  an  e\,imin;ition  of 
the  ])l;ins  :md  specification-  prepared  by  the 
Illinois  Highway  Cummi-sion  which  m;iy  be 
-een  at  the  I'oun  Clerk'-  office  or  may  be  ob- 
tained uiKin  a!>i)licatioii  in  writing  from  the 
Illinois  Highw,i>-  Conimis-ion.  Springfield.  Illi- 
nois. 

•|«l'.id-  will  be  received  ;it  the  Court  llou-e, 
Clinton.  Illiiioi-.  u|i  111  0  a,  ni  ,  June  2:'..  1011, 
for  the  consiruction  of  one  remforceil  con- 
crete bridgi'  in  .Sant.i  .Aiin.i  1  owuship.  De- 
Witt  County.  J<.  S.  McBride.  lown  Clerk, 
b'armer  City.  Illinoi-.  Ma]de  Grove  liridge — 
.Span,  2-40  fl.  girder  type:  IS  fi.  roadw;iy.  One 
plain  concrete  pier.  Reinforced  abutments; 
finished  roadwa>  to  boitoni  of  fouting-.  14  ft. 
F.stim.ated  anioiinl  of  cuiicrrte  'n  -iructure, 
244  cubic  yard-:  reinforcin.g  steel.  :v!.036  lbs. 
Xearest  railroad  -l.iiion.  b'arnier  City.  ■',  miles. 
Gravel  available  at  b.ink.  6."i  ci-  tier  cii.  yd..  3 
miles  from  bridge  -He.     ILinl.  4. .'.00  lb-.     Pres- 
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HI 

s«. 
t:!V> 
111  I., 


10 


Cu.  yils. 
eonci't  te. 


..t;,t. 
to,  I 
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Total  U.S. 

sif.-l, 
J. Ml 

i.ii;s 

i.s,ii: 

77': 

I    Ilea  111  s 
1.ii7l' 
77*: 


I.iii-aljiin 
S,  W.  1,'axii.n.  :;  mi, 
.v.   !■:.  Luillnw.  1  --J   inj. 
X.    I.llillriw.    2    Mil. 
.-i.  I'eidui-villi-.  :'.  mi. 
X.  W.   I'.ixIDii.  :;'.,  mi. 
S.  1-:.   Paxtnn.    t   tiii. 
.■s.   I'i.nliiivill<i.  ::>'«  mi. 
S.   IVtiUi-x  !i>.  ;;u  mi. 


•}■  indicates  work  now  open  for  bids.      '*  indicates  a  contract  let  recently. 
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ent  structure,  108  ft.  pile  trestle.  Ordinary 
condition  o£  stream,  1  ft.  deep  and  2o  ft.  wide. 
Excavation  will  average  about  0  ft.  in  black 
loam  and  clay.  Work  to  be  completed  on  or 
before  N'ovember  1,  1911.  More  detailed  in- 
formation may  be  had  by  an  examination  of 
the  plans  and  specifications  prepared  by  the 
Illinois  Highway  Commission  which  may  be 
seen  at  the  Town  Clerk's  office  or  may  be  ob- 
tained upon  application  in  writing  from  the 
Illinois  Highway  Commission,  Springfield, 
Illinois. 

•J"Bids  will  be  received  at  the  Town  Clerk's 
office,  Lanark,  Illinois,  up  to  2  p.  m.,  June  21, 
1911,  for  the  construction  of  one  reinforced 
concrete  bridge  in  Rock  Creek  Township,  Car- 
roll County.  Mr.  F.  B.  Speck,  Lanark,  111. 
Geo.  Peters  Bridge — Span,  40  ft. ;  roadway,  ICJ 
ft. ;  finished  roadway  to  bottom  of  footings, 
14%  ft. ;  wings  15  ft.  Estimated  amount  of 
concrete  in  structure,  183  cubic  yards ;  rein- 
forcing steel,  15,451  lbs.  Nearest  railroad  sta- 
tion, Lanark,  on  Chicago,  Milwaukee  &  St. 
Paul,  5  miles.  Gravel  at  bank,  50  cts.  per  cu. 
j'd.,  %  mile  from  bridge  site.  It  will  prob- 
ably have  to  be  screened  and  washed.  Pres- 
ent structure  is  a  2-'?  ft.  .'\  truss  on  stone  abut- 
ments, same  to  be  removed.  Excaxation  will 
average  about  13  ft.  in  sandy  loam,  piles  may 
be  necessary.  Work  to  be  completed  on  or  be- 
fore August  1,  1911.  More  detailed  informa- 
tion may  be  had  by  an  examination  of  the 
plans  and  specifications  prepared  by  the  Illinois 
Highway  Commission  which  may  be  seen  at 
the  Town  Clerk's  office  or  may  be  obtained  up- 
on application  in  writing  froin  the  Illinois 
Highway  Commission.  Springfild,  Illinois. 

^Bids  will  be  received  at  the  Court  House, 
Mt.  Carroll,  Illinois,  up  to  2  p.  m.,  June  20, 
1911,  for  the  construction  of  two  reinforced 
concrete  bridges  in  Salem  Township,  Carroll 
County.  Mr.  S.  A.  Keim  Town  Clerk,  Mt. 
Carroll,  111.  Drenner  Bridge : — Span,  16  ft. ; 
roadway,  16  ft. :  finished  roadway  to  bottom 
of  footings,  11  ft. ;  plain  concrete  substructure. 
Estimated  concrete  in  structure,  67.3  cu.  yds. ; 
reinforcing  steel,  2,243  lbs.  Nearest  railroad 
station,  Lanark  on  the  Chicago,  I^Iilwaukee  & 
St.  Paul,  4  miles.  Gravel  available  at  bank 
25  cts.  per  cu.  yd. ;  5  miles  from  bridge  site. 
Present  structure  is  a  20  ft.  A  truss  on  piles. 
Excavation  will  average  about  6  ft.  in  loam 
and  clay.  St.  Paul  Bridge: — Span,  32  ft.; 
roadway,  16  ft. ;  finished  roadway  to  bottom 
of  footings,  IS  ft.  Estimated  concrete  in  struc- 
ture 130.4  cu.  yds. ;  reinforcing  steel,  14,492 
lbs.  Nearest  railroad  station,  Lanark,  'dV2 
miles.  Present  structure,  34  ft.  steel  truss  on 
stone  abutments,  same  to  be  removed.  Ordi- 
nary flow  of  stream  18  ins.  deep.  30  ft.  wide. 
Material  will  have  to  be  shipped  in.  Work  to 
be  completed  on  or  before  August  15,  1911. 
More  detailed  information  may  be  had  by  an 
e.xamination  of  the  plans  and  specifications 
prepared  by  the  Illinois  Highway  Commission 
which  may  be  seen  at  the  Town  Clerk's  office 
or  may  be  obtained  upon  application  in  w-rit- 
ing  from  the  Illinois  Higlnvay  Commission, 
Springfield,   Illinois. 

•|"Bids  will  be  received  at  the  Town  Clerk's 
office,  LaMoille,  Illinois,  up  to  10  a.  m.,  June 
22,  1911,  for  the  construction  of  two  rein- 
forced concrete  bridges  in  LaMoille  Town- 
ship. Bureau  County.  J.  H.  Showalter,  Town 
Clerk,  LaMoille.  Illinois.  Grady  Bridge: — 
Span,  40  ft. :  roadway,  16  ft. ;  finished  roadway 
to  bottom  of  footings.  14  ft.  Estimated 
amount  of  concrete  in  structure,  122.6  cu.  vds. ; 
reinforcing  steel,  15.120  lbs.  Nearest  railroad 
station.  VanOrin  on  the  C.  B.  &  Q.,  3  miles. 
Present  structure  is  a  46  ft.  pile  trestle.  Ex- 
cavation will  average  about  11  ft.  in  sandy 
loam  to  clay,  .\verage  flow  of  stream,  1  foot 
deep  and  8  ft.  wide.  Krupp  Bridge : — Span, 
50  ft.:  roadway,  16  ft.:  finished  roadway  to 
bottom  of  footings,  15  ft.  Estimated  amount 
of  concrete  in  structure,  162.4  cu.  yds. ;  rein- 
forcing steel,  22.399  lbs.  Nearest  railroad  sta- 
tion, LaMoille  on  the  C.  B.  &  Q.,  4  miles. 
Present  structure  is  a  60  ft.  pile  trestle.  Exca- 
vation will  average  about  15  ft.;  south  abut- 
ment, 7  ft. ;  north  abutment  in  sandy  loam  to 
clay.  Ordinary  flow  nf  stream.  2  ft.  deep  and 
20  ft.  wide.  .Ml  material  for  the  above  bridges 
will  have  to  lie  shijiped  in.     Work  to  be  com- 


pleted on  or  before  October  1,  1911.  More  de- 
tailed information  may  be  had  by  an  examina- 
tion of  the  plans  and  specifications  prepared 
by  the  Illinois  Highway  Commission  which 
may  be  seen  at  the  Town  Clerk's  office  or  may 
be  obtained  upon  application  in  writing  from 
the  Illinois  Highway  Commission,  Spring- 
lield.   Illinois. 

4*Bids  will  be  received  at  the  Town  Hall, 
Stockland.  Illinois,  up  to  2  p.  m.,  June  21,  1911, 
for  the  construction  of  two  reinforced  con- 
crete bridges  in  Stockland  Township,  Iroquois 
Countv.  J.  R.  Frick,  Town  Clerk,  Stockland, 
Illinois.  White  Bridge  :—6.x2y2  box;  20  ft. 
roadway.  Estimated  amount  of  concrete  in 
structure,  16.5  cu.  yds.  reinforcing  steel,  2,170 
lbs.  Nearest  railroad  station,  Stockland,  2% 
miles.  Present  structure,  10  ft.  wood;  exca- 
vation, light.  Gravel,  4  miles  from  bridge  site, 
cost  10  cts.  per  cu.  yd.  Jones  Bridge. — Span,  8 
ft. ;  roadway,  16  ft.  Plain  concrete  sub-struc- 
ture. Estimated  amount  of  concrete  in  struc- 
ture. 37  cu.  yds. ;  reinforcing  steel,  774  lbs. 
Nearest  railroad  station,  Stockland,  on  the  C. 
&  E.  I.,  3  miles.  Gravel  V2  mile  from  bridge 
site,  10  cts.  per  cu.  yd.  We  are  not  familiar 
with  the  quality  of  the  creek  gravel  in  this 
district.  Present  structure,  12  ft.  wood.  E.x- 
cavation  light.  Work  to  be  completed  on  or 
before  September  1,  1911.  More  detailed  in- 
formation may  be  had  by  an  e.xamination  of 
the  plans  and  specifications  prepared  by  the 
Illinois  Highway  Commission  which  may  be 
seen  at  the  Town  Clerk's  office  or  may  be  ob- 
tained upon  application  in  writing  from  the 
Illinois  Highway  Commission.  Springfield, 
Illinois. 

©Board  of  Cass  County  Commissioners, 
Virginia,  III.,  has  awarded  the  contract  for 
the  construction  of  11  concrete  bridges 
throughout  the  county  to  Walter  Blake,  Apple- 
ton,  Wis.,  at  $3,571. 

®Road  Commissioners  of  Sterling  Town- 
ship, Sterling,  111.,  at  a  recent  meeting  let  the 
contract  for  the  rebuilding  of  an  old  bridge 
and  the  erection  of  a  new  bridge  on  the  Pen- 
nington Road  to  the  Clinton  Iron  and  Bridge 
Works,  Clinton,  la.,  at  $1,261. 

®The  contract  for  the  construction  of  the 
five  concrete  bridges  in  Manhattan  township 
for  which  bids  were  received  June  9,  has 
been  awarded  to  the  Joliet  Bridge  &  Iron  Co., 
Joliet.  111.,  at  $4,80U.    John  Eberhart  is  clerk. 

Bids  were  opened  June  3  by  the  Commis- 
sioner of  Public  Works,  Qiicago,  for  con- 
structing and  erecting  a  temporary  pontoon 
bridge  and  approaches  over  the  south  fork  of 
the  south  branch  of  the  Chicago  River.  Walsh 
&  Masterson,  626  Reaper  Bldg.,  Chicago,  at 
the  following  bid  being  low  bidder:  Trans- 
ferring movable  span  and  scow,  $750 ;  oak 
plank  and  timber  furnished  and  built  in  place, 
35,000  ft,  B.  M.,  $50;  yellow  pine  timber  fur- 
nished and  built  in  p'lace,  82,000  ft.  B.  M., 
$50;  vellow  pine  timber  furnished  and  built 
in  place  for  bents,  etc.,  80,000  ft.  B.  M.,  $50; 
white  pine  timber  furnished  and  built  in  place. 
26,000  ft.  B.  M.,  $52;  structural  steel  furnished 
and  built  in  place,  5,000  lbs.,  5  cts. ;  concrete 
loading  blocks,  110  cu.  yds.,  $7. 

The  Illinois  Central  R.  R.,  according  to  re- 
ports, will  expend  over  $100,000  for  the  re- 
newal of  bridges  over  its  tracks  on  the  Spring- 
field division.  The  two  largest  structures  un- 
der consideration  are  at  Salt  Creek,  2  miles 
south  of  Clinton  and  the  Sangamon  River 
brid.ge  near  Decatur, 

City  Council  of  Chicago,  111.,  has  instructed 
L.  E.  McGann,  Commissioner  of  Public 
Works,  to  take  steps  toward  making  the  side- 
walk space  on  the  Madison  St.  bridge  wider  to 
accommodate  pedestrians. 

The  following  bids  were  received  by  I,  J. 
Bryan,  Clerk  of  the  Sanitary  District.  Chicago, 
111,,  on  June  8,  for  anchoring  the  abutments 
(if  the  Western  .A.ve,  bridge:  (a)  standing  for 
anchoring  North  abutment  and  (b)  for  an- 
choring both  abutments:  Paschen  Bros..  Chi- 
cago, 111.  (a)  $2,120,  (b)  $4,200;  Roemheld 
Construction  Co.,  Chicago,  III,,  (a)  $2,480,  (b) 
$4,600;  John  J,  Gallery.  Chicago.  111.,  (a)  $2,- 
.500.  (1,)  $.5,000;  Young  &  Co.,  Chicago,  III, 
(a)  $2.8.S3,  (b)  $5,-383;  Tohn  P,  Daughertv. 
Chicago,  111.,  (a)  $2,790,  (b)  $5,400;  National 
Contracting  Co.,  Chicago.  111.,  (a)  $2,988,  (h) 


$5,800;  Great  Lakes  Dredge  &  Dock  Co.,  Chi- 
cago, 111.,  (.a)  $3,100,  (b)  $6,090. 

Indiana. 

®The  Commissioners  of  Johnson  County  at 
I'Tanklin,  liul.,  on  June  5,  awarded  the  con- 
tract for  the  construction  of  7  small  reinforced 
concrete  bridges  to  D.  B.  Hill,  Jackson  Place, 
Indianapolis,  Ind.,  at  $1,923.  W.  B.  Jennings 
is  County  Auditor. 

®The  Commissioners  of  Morgan  County,  at 
Martinsville,  Ind.,  on  June  5,  awarded  the 
contract  for  the  construction  of  the  concrete 
bridge  over  the  White  River  at  Waverlv  to  the 
National  Bridge  Co.,  at  $38,750.  J.  S'.  Whit- 
:iker  is  County  .-Vuditor. 

®The  Boone  County  Commissioners,  Leban- 
on, Ind.,  have  awarded  the  contracts  for  the 
construction  of  18  bridges  as  follows:  Rufus 
Davidson,  Mellott,  Fountain  County,  Ind.;  D. 
P.  Turner,  Kirkland,  Boone  County;  Earl  E. 
McDonald.  Terhune,  Boone  County,  and  Jno. 
.\dam,  Lebanon,  Boone  County.  Bids  were 
opened  June  7. 

©Commissioners  of  Washington  County,  at 
Salem,  Ind.,  on  June  5  awarded  the  following 
contracts  for  bridge  construction:  Concrete 
Bridge,  Colvin's  Fort,  T.  J.  and  H.  F.  Burk. 
Richmond,  Ind.,  at  $5,098;  Steel  bridge  in 
Brown  township  to  T.  J.  and  H.  F.  Burk,  at 
$292 ;  fills  and  abutments  for  both  structures 
to  Hiram  S.  Smock,  Salem,  Ind. 

.\  petition  has  been  filed  with  the  Commis- 
sioners of  Huntington  County  at  Huntington, 
Ind..  for  the  construction  of  a  bridge  over  the 
Wabash  River  near  the  old  Elderry  Smith 
Farm. 

Kansas. 

The  order  of  the  East  Side  Drainage  Board 
requiring  the  city  to  give  1,350  sq.  ft.  of  water 
way  under  all  bridges  across  the  Shunganunga 
Creek  will  necessitate  the  reconstruction  of  all 
bridges  except  the  one  at  10th  St.,  Topeka, 
Kan. 

Kentucky. 

®The  Commissioners  of  Jeft'erson  County. 
Louisville.  Ky.,  and  Hardin  County  have 
awarded  the  contract  for  the  construction  of 
the  joint  bridge  over  the  Salt  River  at  West 
Point  to  the  Capitol  Construction  Co.,  Colum- 
bus, O.,  at  $53,600.  The  structure  will  be  800 
ft.  long  and  20  ft.  wide.  The  longest  span  will 
be  250  ft.  and  it  will  be  of  steel  resting  on  con- 
crete piers. 

Louisiana. 

City  Council  of  Shreveport,  La.,  and  Bossier 
Parish  Police  Jury  have  decided  to  build  the 
sub-structure  of  the  $200,000  wagon  bridge 
across  Red  River.  The  superstructure  will  be 
let  after  the  piers  and  abutments  have  been 
built. 

Maine. 

4*Bids  will  be  received  until  June  17  at  Mars 
Hill.  Me.,  for  the  construction  of  a  reinforced 
concrete  bridge  66  ft.  long  with  24  ft.  roadway. 

Minnesota. 

.A.  meeting  was  recently  held  by  property 
owners  of  Gary  and  New  Duluth  with  the 
Board  of  Public  Works.  Duluth,  Minn.,  in  re- 
gard to  the  construction  of  a  new  bridge  at 
New  Duluth, 

Missouri. 

®The  County  Court,  Kansas  City.  Mo.,  has 
let  contracts  to  the  Midland  Bridge  Co.,  at 
$8,600  for  the  construction  of  two  concrete 
bridges,  one  over  a  branch  3%  miles  north- 
east of  Lee's  Summit  and  the  other  is  a  road 
crossing  Sni-a-Bar  Creek  at  Owings  farm  2% 
miles  northw^est  of  Oak  Grove. 

A  date  for  hearing  on  the  bill  providing  for 
the  ch.-mging  of  the  date  of  the  election  on  the 
suplcmentary  bond  issue  for  the  Free  bridge 
to  .August  fourth  has  been  set.  Charles  Es- 
pcnscliied  is  Vice  President  of  the  City  Coun- 
cil. St.  Louis,  Mo. 

-As  the  result  of  a  recent  inspection  of  county 
brid.ges  by  the  Commissioners  of  Livingston 
County,  Chillicothe,  Mo.,  a  number  of  the 
structures  w'ill  be  repaired. 

The  oontr.-icts  for  six  steel  bridges  have 
been  awarded  by  the  commissioners  of  Linn 
County   ,-it    Linneus,   Mo.,  to   Monarch     Engi- 


4*  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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neering  Co.,  Falls  City,  Xebr.,  at  J'i.'.'tlT.  \\  adt 
Ten  Evck  is  Highway  Engim-er  of  Lmii  Coun- 
ty. 

An  ordinance  is  in  he  drawn  up  at  once 
for  introduction  into  tlie  City  Council,  Jop- 
Im,  Mo.,  for  the  con.struction  of  the  proposed 
viaduct.  The  Southwest  Missouri  Ry.  Co.  and 
the  Union  Depot  Co.  will  join  the  city  in  the 
iuiprovement. 

Montana. 

A  petition  is  lunig  circulated  ni  l.ilihy, 
Mont.,  asking  for  the  constructKin  of  a  lindi;e 
.icross  the  Kootenai  River. 

Nebraska. 

Advices  from  Mnulen,  Nel),.  county  seat  of 
Kearney_  County.  .\eb.,  state  that  the  Super- 
Msors  of  Buffalo  and  Kearney  Counties  have 
■  lecided  to  take  inunediate  action  toward  re- 
pairing the  joint  bridge  over  the  Platte  River. 
I  he  work  will  include  laying  .a  new  floor. 

A  resolution  has  been  introduced  into  the 
City  Councial,  Lincoln,  Nebr.,  instructing  the 
L'hicago.  Rock  Island  &  Pacific  Ry.  to  con- 
-iruct  new  viaducts  at  P  and  J  Sts.  City  En- 
.'ineer  has  been  instructed  to  prepare  plans  and 
~timates  for  the  structures. 

.■\t  a  special  meeting  of  the  County  Board 
i  Supervisors,  Kearney.  Nebr.,  the  County 
J  Surveyor  was  instructed  to  prepare  plans  for 
shortening  the  following  bridges  in  Buffalo 
County:  South  Shelton  Bridge  bv  155  ft.; 
North  Gibbon  bridge,  by  446"  ft. :  Elm  Creek 
bridge,  by  1.500  ft. ;  South  Gibbon  bridge.  loO 
ft.  New-  bridges  will  also  be  built  at  Elm 
Creek  and  Gibbon  to  be  60  and  40  ft.  long,  re- 
spectively. 

.\rticles  of  incorporation  have  been  tiled 
with  the  Secretary  of  State.  Lincoln.  Nebr..  by 
the  Plattsmouth  .Auto  and  W'agun  Bridge  Co. 
The  new  company,  which  is  capitalized  at  $50,- 
000,  proposes  to  construct  a  bridge  over  the 
Platte  River  east  of  the  Burlington  Railroad 
bridge  connecting  Cass  and  Sarpy  Counties. 
The  incorporators  are  T.  H.  Pollock.  James  K. 
Pollock.  Olda  P.  Pollock.  N.  A.  Duff  and  R. 
A.  Duff. 

City  Council  of  Fieatrice.  Nebr..  has  decided 
to  repair  the  old  Mech;inic  St.  bridge  instead 
of  building  :i   new   structure  as   suggested. 

New  Jersey. 

®The  Board  of  Chosen  Freeholders.  Eliza- 
beth, N.  J.,  on  May  31.  awarded  the  contract 
for  the  steel  superstructure  for  bridge  over 
the  Elizabeth  River  at  Summer  .St..  Elizabeth. 
N.  J.,  to  DeHart  &  Stafford.  114  Liberty  St., 
New  York  City,  at  '$3M(K  J.  L.  Bauer.  120 
Broad  St..  Elizabetli.  N.  J.,  is  County  Engi- 
neer. 

Board  of  Bergen  Cnunty  Freeholders.  Ilack- 
ensack.  N.  J.,  has  received  bids  for  the  follow- 
ing bridges:  Mahwak  bridge— John  T.  Harrup 
Company.  $15,000;  J,,hn  M.  Magee.  $14,280; 
Cement  Paving  and  Construction  Company, 
$12,487:  Ernest  .\braliam.  $12,717;  William  G. 
Broadhurst.  $12.inO;  F.  R.  Long  Company, 
$12,183;  F.  W.  Schwirs  Company.  $10,582.  Tlie 
bids  on  this  bridge  show  a  difference  of  $4,418 
between  the  highest  and  lowest.  Ridgefield 
bridge— Nicolo  Sci(. la  it  Son.  $1,200;'  John 
Wehrle.  Jr..  $n5n ;  Ernest  .■Vbrahaui.  $<n8. 
Widening  Garfield  Bridge — John  Wehrle.  Jr., 
$850;  Geo.  M.  I'.rew>ter  Company,  $850; 
Ernest  .\braham,  $7i;i:  Lihn  T,  1  larrup  Com- 
pany. $5(1(1, 

New  York. 

®The  Town  I'.iMrd  >ii  Candor,  \.  V..  has 
awar(le<l  the  cotiiract  for  the  ccjuslrnction  of 
three  iron  bridges  tn  the  ()w<go  llridge  Co., 
Owcgo.  N.  Y,.  at  $1.(150. 

®The  contract  for  strenglheiuug  the  end 
spans  of  the  Williamsburgh  Bridge  over  the 
East  River  between  the  boroughs  of  Man- 
hattan and  Brooklyn  has  lieen  let  by  Depart- 
ment of  Bridges,  Kingsley  L.  .Martin.  Com- 
niissi.iuer.  Park  Row  Bldg,.  New  N'ork  City, 
to  Snare  &  TrK--t  Co..  143  l.ib;-rt>  St..  New- 
York  City.  The  bids  received  for  the  work  on 
Jtme  1  were  as  lollous :  (;i)  being  for  lump 
sum  bid:  (b)  for  unit  price  bid  per  cu,  yd.  of 
caisson  work  below  elev;ition  -45  ft,  multiplied 
by  1.000.  as.  for  the  purpose  of  comparison  of 
the   bids,   the   lumiber   (jf   cu.   yds.   of   caisson 


work  behiu  ele\ation  -45  ft.  was  taken  at 
1.000;  (c)  total  bid  received.  Snare  &  Triest 
Co..  143  Liberty  St.,  New  York  City,  (a) 
$544,.540,  (b)  $15,000,  (c)  $.5.j!l..j40 ;  Northeast- 
ern Construction  Co.,  225  Fifth  Ave.,  New 
York  City,  (a)  $548,.i00,  (b)  $-20,000,  (c) 
$508,400;  Julm  Monks  &  Sons.  82  Beaver  St., 
New  York  City,  fa)  $571,000,  (b)  $20,000, 
(c)  $.5!)1,(X)0~  McClintic-.Marshall  Construc- 
tion Co..  1214  Park  Bldg..  Pitt.sburg.  Pa.,  (a) 
$.573.7.38.  (b)  $18,(XI0.  (c)  $.5iM,738;  Oscar 
Daniels   Co.,   .3,v    Park    Row,   New   York   Citv. 

(a)  $.587,700.  (b)  $12.0(X»,  (c)  $599,700; 
Rodgcrs  &  Uagertv.  Inc..  41  Park  Row,  New 
^ork  City,  (a)  $()05..5(K) ;  (b)  $I0,(XI0.  (c) 
$615,500;  Phoeni.x  Construction  Co.,  41  Park 
Row,  New  York  Citv,  (a)  $5U!»,8f)7,  (b)  $:tO - 
(too,  (c)  $629,897;  Terry  &  Tench  Co..  Inc..  70 
E.  4.)th  St,.  New  York  Citv,  (a)  $6ti6.9.50,  (b) 
$l(t.5(X).  (c)  $677.4.50:  Pennsylvania  Steel  Co., 
71    P.roadway,   New   York   Citv.    (a)    $719,888. 

(b)  $I7..5(M|,  (c)  $737,388;  Charles  Meads  & 
Co.,  165  Broadway,  New  York  Citv,  (a)  $767- 
000,  (b)  $20,000,  (c)  $787,000.'  Alexander 
Johnson  is  Chief  l-jigineer.  Department  of 
Bridges. 

The  contract  for  excavating  for  the  reali.gn- 
ment  of  Smokes  Creek  and  the  concrete  abut- 
ments and  the  construction  of  new  bridge  at 
Lackawanna.  N.  Y.,  has  been  aw-arded  to  Fred 
Strack,  Ridge  Road,  Lackawanna.  N  Y  ,  at 
$16,670. 

Advices  from  I-"rankfort.  N.  Y..  state  that 
it  has  been  recommended  that  a  new  steel 
bridge  he  built  to  replace  the  old  covered 
structure  at   Dempster's  brid.ge. 

North  Carolina. 

•J«lhe  contract  for  the  constructi_on  of  the 
concrete  bridge  over  the  Catawba'  River  at 
Sloan's  Ferry  on  the  National  Highway  be- 
tween Charlotte  and  Gastonia.  N.  C,  has'  been 
awarded  toC^  W.  Requarth  &  Co..  Lancaster, 
S.  C,  at  $57,500.  The  work  will  include  the 
-onstruction  of  steel  approaches. 

Commissioners  of  W.-ike  County,  Raleigh,  N. 
C,  have  under  consider.ition  the  construction 
of  a  new  steel  bridge  over  the  Neiise  River  in 
New  Light  township  to  replace  the  wooden 
structure  now  spanning  the  stream.  Ih'e  new 
briilge    will    In-    1(15    fr     lon,i;. 


North   Dakota. 

•f*Bids  will  he  received  until  July  :',  (  read- 
vertisement  rif  bids  received  until  June  5) 
by  City  .Auditor.  Valley  City.  N.  Dak.,  for 
plans,  detail  drawings,  strain  sheets,  specifica- 
tions, and  proposals  for  the  erection  ;md  con- 
struction of  a  steel  truss  foot  bridge  over 
Cheyenne  Ri\er,  The  structure  as  proposed 
will  be  h'd  ft  long  with  two  20  ft.  steel 
approaches,     C,   A.   .\l\hre   is  City   Engineer. 

Ohio. 

•J«l-!i(N  will  he  receiveil  until  noni,  July  7, 
by  Board  ipf  llannlton  Coiint\  Comniis.sioners, 
Cincinn.iti,  O,,  for  construction  under  specifi- 
cation Xo,  235,  of  concrete  liridge  at  the  inter- 
section "i  ( ieriu;ui  .ind  Compton  Roads  in 
.Springtield  towiishiii,  I'":irh  bid  must  hi'  ac- 
companied by  a  certified  check  for  $5(1(1,  l-'reil 
Dreihs  is  Clerk. 

•J'P'ids  will  he  received   until    10  a,   in,,  June 
22,   by    Board    of   Commissioners,    D.iyton.    ().. 
for    the    construction      of      su|)crslnicture      of 
bridge   Xo,  239  (.ner  Wolf  Creek  in  Clay  town 
ship.   Montgomery  Couut\, 

®Coinnnssioners  of  l-'raiiklin  County,  .it 
Canton.  ().,  .-iw-.-irded  the  contract  lor  the  su- 
pcrstructuri'  of  the  l-e\i  Shirk  Bridge  in 
Nimisbilleii  township  to  the  C-.utr.iI  Concrete 
&■  Construction  Co.,  Canton,  (),,  at  $213,  The 
substructure  went  to  IV-ter  .Scliisler,  Canton, 
().,  at  $812,  W.  1-:  .Scoville,  C:iu;il  l-'ultoii,  (  ),. 
w.is  awardeil  the  contract  I'or  the  W.irsiler 
culvert  in   I'l.iiu  township  ,it  $2u3, 

Conunissioiu.rs  of  Ross  Coiuit\  ai  I'hilli- 
cothe.  ().  received  the  follovviut;  bills  for  the 
construction  ol  the  proposed  new  bridge  o\-rr 
Paint  Creek  ;it  the  foot  of  Paint  St.  (a)  for 
striicturi-  with  concrete  fioor  and  (b)  with 
sfind.ird  biukl-.-  phite  ilnor  '  l-'rrris  Brid.ge  Co.. 
Piltsbur.y.  I'a..  (a)  $17,0U(),  ( 1, )  $1!).  100  ;' Ponn- 
sylvania  I'.ridye  Co.  B<-a\er  I'alls.  Pa.,  (a) 
?17..<16,     (b)     $I9.:1(;7;    Oregonia       Bridge    Co. 
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Lebanon,  ().,  (h)  $19,(Hi(i;  Delaware  Bridge 
Co.,  Delaware,  (),,  la)  $19,670,  (h)  $23,030; 
Capitol  Construction  Co.,  Columbus,  O.,  (a) 
$15,6i)6,_(b)  $16.9.33,  special  plan,  superstruc- 
ture, $17,000.  combined  sub  and  superstructure, 
$36,000;  Mt.  Vernon  Bridge  Co.,  (a)  $16,:300, 
(b)  $18,740,  special  plan  (A;  buckle  plate 
$18,850,  {B)  buckle  plate,  $17,630;  Wiley 
Bros.,  Frankfort,  bid  $13,635  for  substructure. 

Preparations  are  being  made  by  County  En- 
gineer L.  A.  Dillon  and  Commissioner  Frank 
Kiiich.  of  Butler  County,  at  Hamilton.  O..  for 
the  construction  of  new  bridges  over  the  Canal 
at  lleaton  .-md  High  Sts.  County  Board  has 
authfjri/cd  ;i  bond  issue  of  $50.0O(l  for  the 
work,  including  the  (.irand  Boulevard  bridge. 

1  he  election  held  in  Lorain  County,  June 
6.  on  the  proposition  of  issuin,g  $7(J,(I00  in 
bonds  for  the  erection  of  a  high  level  bridge  at 
old  13th  ,\ve.  south  of  Lor;iin  was  carried  by 
a  l.irge  majority. 

Oklahoma. 

®  1  he  Park  Boai'd  of  Oklahoma  City,  Okla., 
has  awarded  the  contract  for  the  construction 
of  five  new-  brid.ges  on  the  new-  Grand  Boule- 
vard to  the  Kansas  Citv  Bridge  Co.,  Kansas 
Citv.  Mo. 


Oregon. 


©The  contract  for  the  construction  of  the 
wagon  liridge  across  the  .Snake  River  at  Nyssa, 
( )re,.  has  been  awarded  to  the  Coast  Bridge 
Co..  Portland,  Ore.,  at  $:30,000.  The  struc- 
ture will  be  ti84  ft,  lon.g  and  20  ft.  wide,  con- 
sisting of  four  s))ans.  W.  Lee  Blodgett  is  Sec- 
ret.iry  of  the  Nyss.i  Bridge  Commission. 

Pennsylvania. 

•|*!'l;ins  are  being  prepared  by  County  Sur- 
vey or.  N.  R.  Rambo.  and  assistants,  West 
Chester,  Pa.,  and  the  County,  Commissioners 
are  planning  to  receive  bids  July  1.  for  the 
construction  of  an  extension  to  the  county 
bridge  over  the  Brandywine. 

•J«l>ids  will  be  received  until  noon.  June  16, 
by  Counnissioners  of  Northuinherland  County, 
Sunhury.  F'a,,  for  the  construction  of  a  brid.ge 
at  Spurzheim  St..  in  Shamokin.  E.  W.  Young 
is  Clerk  of  the  Board  of  Commissioners. 

•|«Board  of  Northampton  County  Conunis- 
sioiurs.  Easton.  Pa.,  awarded  the  contracts  re- 
cently for  the  construction  of  the  follow-iiig 
bridges:  Bridge  ,No.  57  in  Lower  Mt.  Bethel 
township,  over  Muil  Run.  a  reinforced  con- 
crete arcli  .32  ft.  long  with  16  ft.  roadway,  to 
the  Riegelsville  Construction  Co.,  Riegelsville, 
Pa,,  $1.(193;  Bridge  Xo.  103.  over  East  branch 
of  .Monocacy  Creek  in  Lower  Nazareth  town- 
ship, reinforced  concrete  arch.  4o  ft.  span,  with 
|i)  ft.  roadw-ay.  with  concrete  parapet  wing 
walls,  to  Bushkill  Quarry  &  Construction  Co., 
l-:aston,  Pa,,  $l,(tOO;  Bridge  171,  over  Martin's 
Creek  in  Washington  tow-nship,  a  concrete 
.irch  Id  ft.,  with  16  ft.  roadway,  and  concrete 
parapet  and  wing  walls,  to  W.  II.  I'.arrall, 
H.itb,   I'.i.,  at  $3,190. 

® The  Ontario  &-  Western  R,  K  ,  acc^irding 
to  ailvices  from  Scranton.  Pa,,  has  awarded 
the  i-outract  for  the  construction  of  a  double 
track  steel  viaduct  over  Dun'l.-iff  St,.  Carbon- 
dale,   Pa,,  at  a  contract  price  of  $:!itO.Oili). 

®Board  of  Chester  County  Commissioners 
at  West  Chester.  Pa.,  h.is  .-iwarded  the  con- 
tract for  the  construction  of  the  new  county 
bridge  over  Ridley  Creek,  in  l-'ast  (joshen 
lownshiji,  near  Dntton's  .Mill,  to  deorge  Dole, 
Westtown,  Pa,,  at  $2..'^.'<5,  The  structure  w-ill 
he  of  reinforced  concrete  with  stone  win.g 
walls  and  g.pod  graded  ajipro.-iches  above  ordi- 
nary high  water.  Other  bids  received  were  as 
folic'. ws,  M,  &  I',  1-:,  Farrell.  $2,997;  X.  Mcre- 
d\tli,  $-1-2(1(1:  I'.  \-\  O'Xeil,  $3,'297:  Liiisev  & 
Co.,  PhiliiUlphia,  P.i„  $4,760;  Hamlin  &•  Wat- 
sou,  $-;,.-,(iii:  York  I'.ridge  Co.,  York.  Pa.,  .$3,- 
17V 

®rhe  i.oulr:icl  for  the  construction  of  ;iddi- 
tiou.il  width  to  the  Smitbfield  St.  bridge.  Pitts- 
burg. I'a  ,  has  been  awarded  by  tin-  Mayor  and 
Itiiecior  I.,  the  l-'ort  Pitt  Bridge  Co,',  Pitts- 
huru'.  Pa,,  at  $54.16(1, 

\'iewers  have  snhniitted  a  t'.i\(.r,ihle  report 
to  the  Lawrence  County  Court  ,it  \'ew-c,-istle, 
I'a,.  on  tile  pr(>|iosrd  construction  of  a  bridge 
biiwcii    l-:ilwi:od   Citv   :iiid   Hazel   Dell     The 


•{•  indicates  work  no-w  open  for  bids.      '*  indicates  a  contract  let  recently. 
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structure  will  connect  Fifth  St.  and  College 
Ave.  in  Hazel  Dell,  the  total  length  being  750 
ft.  It  is  estimated  that  the  cost  will  be  about 
<:jh(hiii     G.  B.  Zahnizer  is  Kngineoi. 

Texas. 

VLl'ds  will  be  received  until  11  a.  m.,  June 
19.  by  John  Mnrch.  County  Auditor.  Galves- 
ton. Te.xas,  for  doing  Galveston  County's  por- 
tion of  the  lining  required  for  the  main  land 
approach  to  the  causeway  at  Virginia  Point  in 
accordance  with  plans  and  specifications  on 
file  at  the  engineer's  office  of  the  Gulf,  Colo- 
rado &  Santa  Fe  Ry.  A  certified  check  for 
S-jOO  must  be  filed  with  each  bid. 

•J'Bids  will  be  received  until  11a.  ni.,  June 
10.  by  John  M.  Murch.  County  Auditor,  Gal- 
veston, Texas,  for  the  construction  of  a  wood- 
en pile  bridge  across  Highland  Bayou  on  the 
Galveston-Hitchcock  Road.  Plans  are  on  file 
at  the  office  of  the  Comity  Auditor. 

©Commissioners  of  Tarrant  County  at  Fort 
Worth,  Texas,  have  let  the  contract  for  the 
construction  of  a  GO  ft.  concrete  bridge  over 
Marine  Creek  at  Thirteenth  St.,  on  the  \orth 
Side  of  Fort  Worth,  to  Dennis  Fagan,  at  $8.- 
000. 

Delegates  from  Cameron  and  Rockdale. 
Te.xas  have  selected  a  site  to  build  an  iron 
bridge  across  the  San  Gabriel  River.  J.  T. 
Kemp  is  County  Clerk  and  John  Watson  is 
County  Judge  at  Cameron,  Texas. 

.■\ccording  to  an  announcement  reported  to 


have  been  made  by  W.  G.  Van  Vleck,  General 
Manager  of  the  Texas  &  New  Orleans,  Hous- 
ton, Texas,  an  agreement  has  been  entered  in- 
to by  the  Galveston,  llarrisburg  &  San  .An- 
tonio, the  El  Paso  &  Southwestern,  the  Santa 
l-'e  and  the  El  Paso  St.  Ry.  Co.,  to  spend  $75,- 
000  for  the  construction  of  a  viaduct  of  rein- 
forced concrete  at  El  Paso  to  carry  the  tracks 
of  the  street  railwav. 

Utah. 

.\t  a  meeting  of  the  County  Commissioners 
and  the  Booster's  Club,  Logan,  Utah,  arrange- 
ments were  made  for  securing  the  construction 
of  repairs  to  the  bridges  in  the  county. 
■Virginia. 

®The  contract  for  the  construction  of  the 
Bridge  over  the  Tallahatchie  River  at  Mintcr 
Citv  has  been  awarded  to  the  Virginia  Bridge 
&  iVon  Co..  Roanoke,  Va.,  at  $14,680.  Bids  for 
the  work  were  opened  liy  county  commission- 
ers. Greenwood.  Mi'is..  June  5. 

■Washington. 

Conmiissioners  of  Yakima  County,  Wash., 
have  decided  upon  the  construction  of  a  bridge 
over  the  Klickitat  River  near  the  Soda 
Springs.  The  cost  of  the  work  is  estimated  at 
$.■3,000.  Countv  officials  are  at  North  Yakima. 
Wash. 

■Wisconsin. 

®Bridge  Committee  <>f  Chippewa  County,  at 


Chippewa  Falls,  Wis.,  has  aw-arded  contracts 
for  the  construction  of  bridges  as  follows :  30 
fl.  si)an  in  .\rthur  to  Wordcn-.Vllen  Co.,  Mil- 
waukee. Wis.,  at  $475;  45  ft.  span  in  Bloomer 
to  Wausau  Iron  &  Bridge  Co.,  Wausau,  Wis., 
at  $1,1()4;  120  ft.  span  in  Deltuar  to  Lynch 
Bros.  Bridge  Co.,  New  Richmond,  Wis.,  at 
$763 ;  repairing  bridge  at  Delraar  to  J.  M. 
Vance,  Lafayette,  at  $640 ;  26  ft.  span  in 
\\'licaton  to  Kicrmcn  &  Co.,  Whitewater,  Wis., 
at  $1,104;  25  ft.  span  in  Edson  to  Lynch 
Bros..  New  Richmond.  Wis.;  60  ft.  span  in  Til- 
den,  Wausau  Bridge  &  Iron  Co..  at  $1,418.  All 
structures  are  to  be  completed  by  Sept.  15, 
and  are  to  be  steel  girders  with  cement  floors. 
Tlie  Milwaukee  Bridge  Co.,  Milwaukee, 
Wis.,  at  $92,845  on  June  10  submitted  the  low- 
est bid  for  the  construction  of  the  Oneida  St. 
bridge  at  Milwaukee,  Wis.  The  structure  will 
be  one  leaf  bascule  type,  170  ft.  long  overall 
with  40  ft.  roadway  and  12  ft.  sidewalks.  The 
work  is  to  be  completed  by  March  1,  1912.  H. 
E.  Briggs  is  Coiumissioner  of  Public  Works, 
and  L.  J.  Klug  is  Superintendent  of  Bridges. 
Milwaukee,   Wis. 

Mexico. 

It  is  reported  that  the  Southern  Pacific  will 
have  to  construct  $250,000  worth  of  bridges  in 
Mexico  in  order  to  resume  traffic  in  that  re- 
public. It  is  reported  that  as  many  as  200 
bridges  have  been  put  out  of  commission  dur- 
ing the  revolution. 


IRRIGATION.   DRAINAGE,  LEVEES  AND  CANALS 


Arkansas. 

•J'Bids  will  be  received  until  Noon,  June  29, 
by  St.  Francis  Levee  Board,  O.  N.  Kilough, 
President,  Marion,  Ark.,  for  the  construction 
of  500.00U  cu.  yds.  of  levee  enlargement.  B. 
G.  Covington.  308  Randolph  Bldg.,  Memphis, 
Tenn.,  is  Engineer. 

California. 

Bids  were  opened  !May  29  by  Col.  John 
Biddle.  U.  S.  Engineer,  San  F'rancisco,  for 
furnishing  and  delivering  stone  for  rebuilding 
jetties  at  Humboldt  Harbor,  Cal.  W.  G.  Cor- 
baley,  Eureka.  Cal.,  at  $829..500  was  low  bid- 
der. 

Surveys  are  being  made  for  an  e.xtensive 
levee  system  along  the  Feather  River  in  Sut- 
ter County.  One  levee  will  be  about  twenty 
miles  long,  and  another  will  be  eight  miles 
long.  Fred  Kiesel  and  Charles  Silva,  Sacra- 
mento.  Cal..   are   interested. 

A  special  message  is  to  be  sent  to  Congress 
by  President  Taft  recommending  that  an  ad- 
ditional appropriation  be  made  to  complete 
the  reclamation  work  on  the  lower  Colorado 
River,  undertaken  by  the  United  States  to  pre- 
vent the  further  overflow  of  the  Imperial  Val- 
ley region  of  California.  .-Vn  appropriation  of 
Sl.OOO.ili.iO  for  the  w-ork  has  been  largely  ex- 
pended, and  considerable  more  money  will  be 
required  to  complete  the  work.  Col.  J.  A. 
Ockerson.  St.  Louis,  Mo.,  is  Engineer  in 
charge  of  the  work. 

Colorado. 

4*Bids  will  be  receive<l  until  2  p.  m.,  June 
26,  by  Field,  Fellows  &:  Hinderlider  Engineer- 
ing Co.,  435  Century  Bldg.,  Denver,  Colo.,  for 
the  excavation  of  canals  and  the  construction 
of  headworks.  wood  stave  pipe  flumes  pump- 
ing, machinery,  etc.,  for  the  Grand  Valley 
Irrigation  District  at  Grand  Valley,  Colo.. 
Plans  and  specifications  are  on  file  at  the 
office  of  the  engineers.  Official  advertisement 
will  be  foimd  elsewhere  in  lliis  issue. 

,    Illinois. 

4*Bids  W'ill  be  received  until  Tune  17,  bv 
J.  V.  Waddell.  Box  606.  Vandali.-i."  111.,  for  the 
construction  of  tile  drainage  work  in  the  Pond 
Lily  Lake  Levee  and  Drainage  District  in  Fay- 
ette County,  111.  The  following  tile  will  be 
required:  '.".30  ft.  of  0-in.;  -"i  ft.  deep;  1,.350 
ft.   of   8-i!i..   4    ft.    deep;    3.."iiiu    n,    ,,f    lO-in  .   6 


ft.  deep;  1,320  ft.  of  12-in.,  4.8  ft.  deep;  l,98u 
ft.  of  14-in..  4.3  ft.  deep;  3,970  ft.  of  16-in. 
pipe,  5.4  ft.  deep.  The  12-  14  and  16  in.  pipe  is 
to  be  vitrified  pipe  while  the  rest  is  to  be  red 
or  concrete   tile. 

^Bids  will  be  received  until  1  p.  m.,  June 
22,  by  Commissioners  of  Lone  Elm  Drainage 
District,  Harvel,  111.,  for  the  furnishing  of 
the  following  tile  drains:  4,686  ft.  of  27-in. ; 
1,749  ft.  of  20-in.;  924  ft.  of  16-in.;  4.050  ft. 
of  14-in.;  5,709  ft.  of  12-in.;  2,493  ft.  of  10-in. ; 
1,136  ft.  of  8-in.  Tile  12  in.  or  larger  to  be 
either  concrete  or  vitrified  drain  tile. 

•{•Bids  will  be  received  until  1  p.  m.,  June 
22,  by  Commissioners  of  Lone  Elm  Drainage 
District,  Harvel,  III,  for  unloading  from  cars, 
hauling  and  distributing  20.747  ft.  of  8  to  27-in. 
tile  and  for  trenching  and  laying  said  tile  and 
refilling  trenches  as  follows :  27-in.,  284  rods. 
5  ft.  deep ;  20-in..  106  rods.  4  ft.  deep ;  16-in.. 
56  rods,  4  ft.  deep ;  14  in.,  245  rods,  4  ft. 
deep;  12-in.,  346  rods,  3.5  ft.  deep;  10-in.,  151 
rods,  3.5  ft.  deep ;  8-in.,  69  rods,  3  ft.  deep. 

®Bids  were  opened  June  8  by  the  Commis- 
sioner Okaw  Drainage  District.  Champaign 
and  Douglas  Counties,  for  work  in  sub-district 
No.  7.  The  contract  was  let  to  P.  J.  Goggin. 
.\rcoIa,  with  the  National  Drain  Tile  Co.,  at 
$5,091.  The  work  includes  furnishing,  trench- 
ing, laving,  etc.,  of  the  following  tile :  6.400  ft. 
22-in.,  800  ft.  20-in.,  800  ft.  18-in.,  2,000  ft.  14- 
in.,  1.600  ft.  12-in.  The  average  cut  for  the 
22-in.  tile  is  5.8  ft.,  with  a  maximum  of  about 


ft. 


Indiana. 

^Bids  will  be  received  until  2  p.  in.,  July  1. 
by  tlllie  M.  Dodd.  Supt.  of  Boone  County,  at 
the  Surveyor's  office.  Lebanon,  Ind.,  for  the 
construction  of  a  pubHc  ditch. 

Iowa. 

•J»r.ids  will  be  received  until  1  p.  m.,  June 
22,  liy  J.  .\.  Terry.  County  Auditor,  Pocahon- 
tas, la.,  for  the  necessary  labor  and  material 
for  constructing  Draina.ae  District  No.  49,  in 
sections  as  follows:  Section  No.  1,  open  work, 
av.  depth  8.5  ft.,  base  8  ft.,  approximately  62.- 
nnO  cu.  vds. ;  Section  No.  2:  3,000  ft.  24-in. 
tile,  ii.6 'ft.  deep:  1,500  ft.  20-in.  tile,  7.7  ft. 
deep;  600  ft.  18-in.  tile.  5.5  ft.  deep;  600  ft. 
15-in.  tile.  -5.4  ft.  deep;  1.300  ft.  12-in.  tile,  5.6 
ft.  deep;  .377  ft.  10-in.  tile,  4.5  ft.  deep;  1,80(» 
ft.  12-in.  tile,  5.6  ft.  deep;  600  ft.  10-in.  tile, 
."1,1    It     dcei>;    ii95    ft.   8-in.    lilc,   5.4    ft.    deep; 

®  indicates  a  contract  let  recently, 


1.076  ft.  12-in.  tile,  5.1  ft.  deep;  Section  No. 
3:  600  ft.  18-in.  tile.  6.0  ft.  deep;  1,800  ft. 
16-in.  tile,  6.0  ft.  deep;  1.100  ft.  14-in.  tile,  7.1 
ft.  deep;  1.472  ft.  IQ-in.  tile,  5.4  ft.  deep;  569 
ft.  6-in.  tile,  4.3  ft.  deep;  7.50  ft.  12-in.  tile,  5.1 
ft.  deep;  367  ft.  10-in.  tile,  5.8  ft.  deep;  113 
ft.  8-in.  tile,  7.0  ft.  deep;  1,214  ft.  8-in.  tile, 
5.0  ft.  deep;  1,100  ft.  12-in.  tile,  5.6  ft.  deep: 
550  ft.  10-in.  tile,  5.4  ft.  deep;  933  ft.  6-in. 
tile,  5.2  ft.  deep  541  ft.  6-in.  tile,  4.8  ft.  deep; 
Section  4:  739  ft.  12-in.  tile,  (i.0  ft.  deep;  299 
ft.  10-in.  tile,  5.4  ft.  deep ;  Section  No.  5 : 
1.000  ft.  1.5-in.  tile,  5.5  ft.  deep;  2,112  ft.  12-in. 
tile,  5.2  ft.  deep;  four  bulkhead  walls,  con- 
crete, containing  about  11  cu.  yds.  concrete. 
Time  commencing  Section  1,  .August  1,  1911. 
to  be  completed  January  1.  1912 ;  time  com- 
mencing Sections  2,  3.  4  and  5.  March  1.  1912. 
to  be  completed  January  1,  1913.  Bids  will 
be  for  the  completed  work  and  tile  ditches  to 
be  filled  in  all  sections. 

^Bids  will  be  received  until  1  p.  m..  June  22. 
l)y  J.  .A..  Terry,  Auditor  of  Pocahontas  Coun- 
ty, Pocahontas,  la.,  fof  furnishing  material 
and  constructing  Drainage  District  No.  62. 
The  work  will  be  done  in  sections  as  follows : 
-Section  1.  open  work,  av.  depth  7.2  ft.,  bas  8 
ft.,  approximately  41,.500  cu.  yds.,  branch  "D" 
on  main,  open  work,  av.  depth  7.3  ft..  6  ft. 
base  including  approximately  10.000  cu.  yds. 
Section  2,  445  ft.  of  10  in.  tile  4.3  ft.  deen. 
Setcion  No.  3,  4,200  ft.- of  14-in.  tile  5.0  ft. 
deep;  600  ft.  of  12  in.  tile  3.8  ft.  deep;  941 
ft.,  8-in.,  4.4  ft;  2,000  ft,  10-in„  5.4  ft;  662 
ft.,  8-in.,  5.4  ft.;  1,561  ft,  6-in.,  4.1  ft.;  1,717 
ft,.  8-in.,  4.0  ft.  Section  No.  4.  5.392  ft.  20-in, 
tile,  average  depth  6.4  ft.,  exclusive  of  over- 
flow :  000  ft.  overflow,  average  depth  1.8  ft., 
bottom  width  3  ft.,  about  2-50  cu.  yds.  1.000  ft. 
overflow,  average  depth  2.3  ft.,  bottom  width  3 
ft,,  aliout  800  cu.  vds;  448  ft.  10-in.  tile,  aver- 
age depth  4.0  ft. ;  Section  5.  2,400  ft.  18-in.  tile, 
average  depth  6.0  ft,  exclusive  of  overflow : 
800  ft.  16-in.  tile,  average  depth  6.2  ft.:  1,034 
ft.  14-in.  tile,  average  depth  5.0  ft.;  1.200  ft. 
overflow,  average  depth  22.2  ft.,  base  3  ft., 
aliout  900  cu.  yds.;  912  ft.  12-in.  tile,  average 
depth  5.4  f  t. ;  5  bulkhead  walls,  aggregating 
about  8  cu.  yds.,  concrete;  2  10-in.  inlets:  1 
12-in.  inlet;  4  14-in.  inlets.  Time  for  com- 
mencing Section  No.  1  .\ugust  1.  1911,  to  be 
completed  January  1,  1912;  Section  No.  2  to 
commence  March  1.  1912.  to  be  completed 
Scpteiiilier    1.    1!M2:    Sections   3.    4    and   5    to 


•{•  indicates  work  now  open  for  bids. 


comnience  March  1,  lOlii.  to  be  completed 
December  31,   l;)12. 

4*A11  bids  received  June  6.  by  Boards  of 
Supervisor?  of  Sac.  Hucna  Vista  and  Calhoun 
Counties.  la.,  at  the  office  of  J.  Wilbur  Neal, 

Auditor.  Sac  County,  Sac  City.  la.,  for  the 
construction  of  tile  drains  in  Drainage  Dis- 
tricts Nos.  Iti.  30  and  92  were  rejected  and 
the  work  will  be  relet  on  June  28.  The  ap- 
proximate   quantities    of    tile    included    in    the 

work,  .iccording  to  the  plans,  are  as  follows: 

Length,  Size,    Average    Catch 

Section.                        fi.  ins.        depth,    basins. 

3 a.Si(i2  22             ii.40               ij 

3 2,135  20              (i.60 

3 552  1.S             7.00       ■      .. 

3 2,113  12             5.S0 

3 600  20              5.00 

4 2,03(i  24              7.S0                2 

■1 1.364  22             6.30 

4 1.000  IS               5.00 

4 a.rtOn  14               7.30 

4 1,S50  12               5.30 

4 1.271  7               5.00 

5 600  S               4.65                 ] 

5 5.53  7         •     4.50 

6 2Sr,  10               4.10                 2 

7 7.7110  14              5.10                2 

7 324  12               4.50 

S .,011  .S               4.50                 2 

S 735  7              4.65 

9 700  10               5.60                 2 

10 755  S               4.10                 2 

11 1.200  12               4.50                 2 

11 5011  111               .-,.20 

11 600  ,S               4.70 

11 22S  7             4.70 

12 75  12             5.30               1 

13 611  7              3.15                1 

14 1.250  10               fi.20 

14 1,215  S               5.00 

15 306  7              4.30 

16 2,350  30               S.SO                 4 

16 1.350  24              0.50 

16 525  22              6.10 

16 950  IS              G.70 

16 1.525  16              6.63 

16 000  14              7.00 

16 997  12              7.30 

17 740  16              6.50 

17 SlIO  15              6.60 

17 750  14               5.10 

IS 590  S               4.65 

19 373  S               4.05 

20 I,2S7  10               5.70 

21 4.550  16               7.00                 2 

21 l.?;50  14               6.00 

21 300  12               4.50 


21 300  10  4.50 

21 1,729  S  4.50 

22 400  S  4.20 

22 270  7  3.90 

23 300  10  4.10                2 

23 682  S  5.20 

24 40O  12  5.20                2 

24 592  10  4.40 

25 2.554  20  5.50 

26 2,43S  26  9.10 

26 950  IS  5.40 

26 • SOO  16  5.00 

26 612  15  7.00 

27 900  20  .S.OO 

27 1,300  IS  6.90 

27 350  M  4.50 

27 2,200  12  4.50 

2S 1,950  12  6.60 

Louisiana. 

The  Police  Jury  of  Plaquemines  Parish, 
Pointe  a  la  Hache,  La.,  has  created  two  drain- 
age districts — the  English  Twin,  extending 
along  the  rear  forty-arpent  line,  and  cover- 
ing the  territory  on  the  left  bank  from  the 
upper  line  of  the  parish  to  the  Greenwood 
plantation,  and  the  Riviere  au.x  Chenes,  ex- 
tending from  Cjreenwood  and  connecting  with 
the  i)rescnt  back  levee  at  Haarlem  plantation. 
The  connnissioners  of  the  English  Twin  Dis- 
trict are  Eugene  A.  Pharr.  John  Meyer.  1.  S. 
Lothrop,  Walter  Saxon  and  John  H.  Meyer, 
while  those  of  the  Riviere  aux  Chenes  Dis- 
trict are  Henry  Meyer,  John  Dymond,  Simon 
Leopold,  E.  J.  Rodriguez  and  Andrew  Schex- 
naydrc.  It  is  probalile  the  two  districts  will 
hold  an  election  within  the  time  prescribed 
by  l.iw  in  order  to  delermine  upon  a  bond 
issue. 

The  letting  of  contracts  for  the  excavation 
of  dr.iinage  canals,  construction  of  levees, 
construction  of  pumping  plant  and  other  work 
necessary  to  the  complete  drainage  of  sub- 
divisions 1  and  2  of  the  Bayou  Sale  Drainage 
District  has  been  postponed.  Bids  were  to 
have  been  opened  June  0  by  the  Board  of 
Commissioners  at  its  office,  920  Hibernia  Bank 
Bldg,.  New  Orleans.  La.  J.  T.  Coleman  & 
Co..  New  Orle.iiis.  L.i  .  are  the  Enirineers. 
Minnesota. 

4*l'ids   will    be    received   until    1    p,   m.,   June 


23,  by  P.  D.  McKellar.  Jackson,  Minn.,  for  the 
completion  of  Judicial  Ditch  Xo.  -'i.  llu- 
work  will  include  9,nnij  cu.  yds.,  cleaning  out 
Branch  No.  1.  and  deepening  same  from  sta- 
tion I'j-")  to  'Mi;  average  depth  of  cleaning,  2 
ft.;  width  at  bottom  It  ft.  Main  ditch,  o2,3-")8 
cu.  yds.  of  excavation  and  l!l,!'20  cu.  yds.  of 
clearing  aw;iy  waste  banks  from  station  2-"i7 
to  297.  Estimated  cost  of  whole  job,  $8,127. 
Oregon. 

The  construction  of  a  gravity  irrigation  sys- 
tem to  serve  about  1,200  acres  of  bottom  lands 
along  the  John  Day  River  near  Twickenham, 
Ore.,  is  proposed.  H.  C.  Shown.  Jerome  Par- 
sons. Sam  Davis.  John  .\sher,  Joe  Cbapm.an, 
Z.  T.  Kenes,  James  Thompson.  Marion  Os- 
borne and  b'rench  &  Company,  stockmen  and 
fanners  of  Twickenham,  are  interested. 

Texas. 

The  County  Commissioner?  of  Cameron. 
Brownsxillc,  Tex.,  have  been  petitioned  to  es- 
tablish the  boundarv'  lines  of  the  union  irri- 
gation district  and  to  call  an  election  to  vote 
on  the  proposition  of  bonding  the  district  for 
irrigation  improvements.  The  proposed  dis- 
trict, if  ordered  established,  will  be  the  first 
irrigation  district,  as  authorized  by  the  irri- 
gation act  of  190.3.  in  the  state,  and  will  com- 
prise an  area  of  18o,000  acres  in  Cameron  and 
Hidalgo  Counties.  ■  There  is  said  to  be  nuich 
opposition  to  the  move. 

The  City  Commissioners  of  Port  .\rthur 
have  issued  an  ordinance  to  provide  for  a 
board  of  drainage  commissioners,  which  shall 
look  after  the  details  for  a  thorough  drainage 
system  for  the  city,  and  at  the  proper  time 
call  an  election  to  authorize  a  bond  issue  to 
carry  through  the  work.  The  drainage  board 
will  consist  of  three  members  to  be  selected 
by   the   conmiissioners. 

I'he  La  T^omita  Irrigation  &  Construction 
Co.  of  Brownsville.  Tex.,  has  been  incorporated 
with  a  capital  stock  of  S'l.OnO,  the  incorpora- 
tor^  being  James  W.  llovt,  .Vrvid  Franke  and 
C.  R.   Scott. 


WATER-WORKS 


Alabama. 

^Bids  will  be  received  tunil  nonu.  Jmie  21. 
by  Wat=r  W.aks  Department,  D.  !■'..  Jones, 
•  supt.,  (ladsdei:,  .Ma.,  for  the  furnishing  of 
about  9nO  tons  of  water  mains;  20  tons  spe- 
cials; 20  tons  of  lead;  30  valves  and  20 
hydrants. 

The  city  of  FSirmingham,  Ala.,  contemplates 
making  impriu  cments  to  the  waterworks  sys- 
tem. .V  source  oi  additional  water  supply  will 
be  secured. 

California. 

The  City  irouncil  of  I'.erkeley,  Cal.,  has 
passed  a  resolution  looking  toward  condenma- 
tion  of  that  part  of  the  People's  Water  Co.'s 
plant   that   ser\es    Berkeley. 

Connecticut. 

Mascetti  \-  Ilolley  of  Torrington,  Conn., 
submitted  the  adv  bid  to  the  Board  of  Pu])lic 
Works  of  Waterbur_v.  Conn.,  on  May  30,  for 
the  contract  for  stripping  the  basin  of  the 
new  Morris  roervoir.  The  bid,  which  was 
S132,-j0fi,  was  considered  too  high  and  was  re- 
jected. The  ui.rk  will  be  readvertised.  R.  .\. 
Cairns  is  city  engineer. 

Delaware. 

George  E.  Fairley.  oil  Equitable  Bldg.,  Bal- 
timore, Md..  has  been  employed  as  engineer 
by  the  village  ..f  Millon,  Del.,  in  comiection 
with  the  propirsed  improvements  to  the  water- 
works. A  new  "."i.iioO-gal.  standjiipe  will  be 
constructed,  three  miles  of  pipe  laid,  pumping 
plant  constructed,  and  two  wells  sunk. 

Florida. 

Plans  have  been  prepared  for  the  extension 
of  the  present  systems  of  water  works  and 
servers  in  -\rcadia,  Fla.,  estimated  to  cost 
$20,0iio   cac!;.     The   source   of   supply   will    be 


secured  from  deep  welN.  The  contrac's  will 
be  let  in  aliotit  Gn  days.  J.  L.  Jones  .if  ,\r- 
cadia  is  the  official  in  charge. 

Illinois. 

•J«Bids  will  be  received  by  L.  E.  McGaun. 
Counnissioner  of  Public  Works,  Chicago,  111,, 
until  11  a.  m,.  June  20th,  for  furnishing  and 
deli\ering  100.000  ft.  B.  M.  of  lumber  to  the 
various  pipe  yards,  pumping  stations,  cribs  and 
other  places   in   the  city. 

•J-Bids  will  be  received  by  L.  L.  McGami, 
Counnissioner  of  Public  Works,  Chicago,  un- 
til 11  a.  m.,  June  10,  for  making  such  repairs, 
as  are  shown  on  plans  and  specifications,  to 
the  Central  Park  .\ve.  Pumping  Station.  Cash 
or  certified  check  for  $."iOO  must  .•icconiiiany 
proposal. 
_>J'l'>ids  will  be  received  tnitil  2  p.  m.,  June 
1 1,  by  City  of  .Morrison,  111.,  for  drilling  an 
artesian  well  l,40ii  ft.  deep.  12  in.  in  diameter 
the  first  200  ft.  and  8  in.  below.  'v.  P.  Pelham 
is  chairman   of  the   water  connmtlee. 

•|*P>ids  will  be  received  by  the  Board  of  Lo- 
cal Improvements,  Chicago,  111.,  until  11  a.  m.. 
Jime  21  si.  for  furnishing  and  laying  water 
supidy  pipes   m   eight  streets. 

•J«Bids  will  be  received  until  Jime  17  by  the 
city  id'  .Morrison.  111.,  for  the  drilling  out  .■in 
old  .artesian  well  wdiicb  w;is  drilled  out  l.Ct'W 
ft.  when  caved  in  900  ft.  from  surface.  .\.  P. 
Pelh.am  is  chairman  of  the  water  committee. 

®The  contract  for  constructing  the  founda- 
tions for  the  pumps  at  the  22iid  street  pump- 
ing station,  Chicago,  111.,  has  been  awarded  to 
.Mvron  B.  Reynolds,  1711  Kenmore  avemie, 
f.,'r   $9,.500. 

II.  M.  Price,  Considting  Engineer,  Hart- 
ford, lildg.,  Chicago,  111.,  is  preparin.g  plans 
for  the  installation  of  a  new  waterw'orks  sys- 
tem for  the  town  of  I.ostant,  111. 


Indiana. 

•J-lbds  will  be  recei\ed  until  10  a.  m.,  June 
21.  by  Bo.nd  of  Public  \\'orks,  Hammond. 
Ind..  for  the  furnishing  and  laying  or  sep- 
;ir;itely  of  (1.  joo  ft.  of  30  in.  Standard  Cast 
Iron  Water  Pipe  weighing  ."i.S.'iO  pounds  per 
12  ft  length,  and  for  furnishing  of  l.O.'iO  ft. 
I'i  lii-in.  Standard  Cast  Iron  Water  Pipe 
weighing  l.liOO  lbs.  per  12  ft.  length,  anil  the 
fallowing  \alves  and  fittings  F.  C).  B.  Ilam- 
miind.  Indiana:  1—21  to  10  .\.  P.  Snnth 
\'alve  and  fittings;  1— .3i;  to  12  Tee;  .'i— 30  in. 
geared  val\e  with  1  in.  by  jiass  and  valve; 
:!— 30  to  8  in.  Crosses;  13 — 10  to  8  inch 
Crosses;  13 — 10  to  8  in.  Crosses;  2 — 10  in. 
valves  ;  37 — 8  in.  valves  ;  2 — 10  to  8  Tees. 

®The  I)es  Moines  Bridge  &  Iron  Works  of 
1  )es  Moines.  la.,  has  been  awarded  the  con- 
tr;ict  by  the  Board  of  Control.  I'lie  Indiana 
Boys'  School.  I'lainfield.  Ind..  for  the  con- 
struction of  a  20.00ii-gal.  tower  and  tank  for 
,SI,9."iO.  Clias.  lirosmann.  L'ninn  Trust  Bldg.. 
Indianapolis,  Ind.,  Engineer. 

Kansas. 

^•Bids  will  be  received  muil  Noon,  Jmie  21. 
by  City  Commissioners,  lunporia,  Kan,,  for 
the  improvement  of  the  city  water  works  liy 
building  a  three-phase,  four-mile  transmission 
line  :uid  installing  tw<>  vertical  electrical  driv- 
en pumps  of  2.iiOO,iioO  gal.  c:ip;tcity.  F.  II, 
.Smith  is  City  Clerk. 

The  City  Connnissioners  of  Wichita,  Kan., 
contem(date  lniyin.g  the  plain  of  the  local 
waterworks  cmpany.  and  operating  its  own 
plant  in  the  future.  The  company  has  ofifered 
to  sell  its  plant  to  the  city  for  SI, 303. 000.  The 
city  has  offered  $l.oOO.iiOo  for  the  plant.  The 
.\merican  Water  Co.,  of  Pittslnirg,  Pa..  C.  E. 
lloffmaster.  president,  coiUrols  the  local  plant. 

J.    M.    (biiles.    City    Engineer    of    Parsons, 


indicates  work  now  open  for  bids.      ®  indicates  a  contract  let  recently. 
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Kan.,  is  preparing  plans  for  the  construction 
oi  a  pumping  plant. 

Kentucky. 

^•Bids  will  be  rcccivcil  until   11  a.  ni..  June 

27,  by  State  Board  of  Control,  at  the  office  of 
the  Louisville  Water  Co.,  435  3d  St.,  Louis- 
ville. Ky.,  for  the  construction  of  a  water 
main  from  Stiltz  Lane  and  Workhouse  Road 
to  Lakeland.  The  work  will  consist  of  fur- 
nishin.s;'  and  laying  40.000  ft.  of  ?-in.  c.  i.  bell 
spigot  pipe,  or  as  an  alternative ;  7..W0  ft.  of 
l(i-in.,  21,()80  ft.  of  1-2-in.  and  10.060  ft.  of  8-in. 
Plans  and  specitications,  and  forms  of  propos- 
als and  contracts  may  be  obtained  at  the  office 
of  the  Kentucky  State  Roard. 

Louisiana. 
The   Town   Council   of    Roseland,   La.,  con- 
templates sinking  an   artesian   w'ell. 

Maine. 

J'he  city  of  Lcwiston,  Me.,  contemplates  ex- 
tending its  water  works  system.  John  Jones 
is   city    engineer. 

Charles  N.  Taylor  of  Welleslcy,  Alass.,  has 
been  employed  by  the  Mars  Hill  &  Blaine  Wa- 
ter Co..  Mars  Hill,  yie.,  to  design  and  super- 
intend the  construction  of  a  water  system  at 
Mars  Hill.  The  work  will  include  about  five 
miles  of  8-in.  cast  iron  pipe,  two  miles  of  6-in. 
pipe.  30  hydrants,  and  the  building  of  a  con- 
crete dam. 

The  village  of  Presque  Isle,  Me.,  has  en- 
gaged Consulting  Engineer  Charles  N.  Taylor 
of  Wellesley,  Mass.,  as  engineer  for  the  pro- 
posed improvements  to  the  Presque  Isle  Water 
Co..  which  the  village  will  take  over.  The 
water  mains  will  be  extended  live  miles,  a  L- 
000,000-gal.  reservoir  will  be  built,  and  a  con- 
crete core  dam. 

Maryland. 

^Bids  will  be  received  until  H  a.  m..  June 

28.  by  Board  of  .Awards.  James  H.  Preston, 
president.  Baltimore.  Md.,  for  furnishing  and 
delivering  and  erecting  complete  to  the  wa- 
ter board  of  Baltimore,  one  SO.OOO.OOO-gal. 
vertical  triple  expansion  pumping  engine,  two 
batteries  of  two  boilers  each,  the  necessary 
steam  piping  between  engines  and  boilers,  the 
economizers  for  heating  the  feed  water  for 
the  Mount  Royal  Pumping  Station.  Plans  and 
specifications  are  on  file  at  the  office  of  A.  M. 
Quick.   Water   Engineer. 

•{•Bids  w^ill  be  received  until  2  p.  ni.,  June 
lo.  by  Board  of  Aldermen,  Frederick,  .Md., 
for  furnishing  and  laying  cast  iron  pipe,  spe- 
cials, valves,  etc.  L,  .\.  Rice  is  chairman 
of  the  Board.  W.  H.  Boardman.  420  Walnut 
St..    Philadelphia.    Pa.,    is    engineer. 

Massachusetts. 

SThe  Hodge  Boiler  Works,  of  Boston, 
Mass,,  has  been  awarded  the  contract  bv  the 
city  of  .\yer,  :Mass.,  for  the  erection  of  a 
steel  standpipe.  in  connection  with  the  ad- 
ditional fire  protection  recently  ordered  by  the 
city.  The  standpipe  will  be  4.")  ft.  in  diam- 
eter, and  50  ft.  high.  Lewis  D.  Thorpe,  of 
Boston,  is  the  engineer. 

®John  E.  Plumer,  1012  Old  South  Bldg., 
Boston,  Mass..  has  been  awarded  the  con- 
tract by  the  City  Council  of  South  Hadlev, 
Mass..  for  the  construction  of  a  steel  stand- 
pipe.  60  ft.  high  and  .35  ft.  in  diameter.  Other 
improvements  to  the  w^aterworks  system  will 
be  rnade  which  will  amount  to  about  $60,000. 
Lewis  D.  Thorpe  of  Boston,  is  the  engineer. 

J.  L.  Tighe.  consulting  engineer  of  llolvokc, 
with  the  special  committee  on  the  water  supply 
of  Huntington,  Mass.,  has  been  over  the  pro- 
posed water  system  preparatory  to  making  a 
detailed  report  on  the  watershed  and  source  of 
■supply. 

Michigan. 

•f'Hids  will  be  receivcil  iiiitii  Xoon,  June  27. 
l^v  P.oard  of  Truslees,  Inilay  Citv,  Mich.,  for 
the  construction  of  an  entirely  new  standpipe 
on  brick  tower  ;iiid  for  cast'  iron  riser  pipe 
with  connections  complete.  Plans  and  speci- 
fications are  on  lile  at  the  office  of  (i.  Cadogan 
.•\.  M.  .Morgan,  li;!i  Jackson  P.lvd  .  Chicago.' III. 

©The  citv  "f  Marrputte.  Midi.  1  onuniplates 


making  improvements  to  the  waterworks  plant 
this  year.  The  intake  will  be  extended  and 
two  dams  on  the  Dead  River  will  be  con- 
structed to  increase  the  power.  The  contract 
for  the  upper  dam  has  been  secured  by 
Messrs.  Wahlman  &  Son  and  Trebilcock  Bros., 
of  Ishpeming.  Mich.  Ward  S:  Powell  have 
the  contract  for  the  lower  <l,-uii,  which  will 
be  the  largest. 

The  citizens  of  Benton  Harbor,  Mich.,  on 
June  14,  voted  on  the  proposition  to  issue 
bonds  in  the  sum  of  $50,000  instead  of  $100,- 
000  recently  submitted  to  the  voters,  for  the 
purpose  of  constructing  a  pumping  station,  ex- 
tending water  mains,  removing  pumps  and 
boilers  from  the  old  station  to  the  new  one  on 
the  marsh,  putting  down  additional  wells,  and 
making  connections. 

Minnesota. 

®TIie  Des  Moines  Bridge  &  Iron  Works, 
Pes  Moines,  la.,  has  been'  awarded  the  con- 
tract by  the  town  of  Dodge  Center,  Minn.,  for 
the  construction  of  a  new  waterworks  system. 
The  contract  price  is  $18,318. 

The  property  ow-ners  and  residents  on 
.'\gency  hill  and  along  or  near  to  Main  St., 
and  neighboring  streets,  in  the  city  of  Man- 
kato,  Minn.,  have  petitioned  the  City  Council 
to  take  steps  to  install  a  system  of  water- 
works, or  to  extend  the  present  system  to 
that  section  for  domestic  purposes  and  fire 
protection. 

Mississippi. 

The  City  ConiH-il  ni  McConib  City.  Miss., 
has  issued  bonds  in  the  sum  of  $15,000.  to  ex- 
tend and  improve  the  waterworks  system. 

Missouri. 

Preliminary  plans  have  been  prepared  by 
Hiram  Phillips.  Consulting  Engineer,  Third 
National  Bank  Bldg.,  St.  Louis,  Mo.,  for  the 
installation  of  a  waterworks  system  in  the 
town  of  Milan.  Mo.,  estimated  to  cost  $25,000. 
The  work  will  include  the  construction  of  a 
reservoir.  The  contract  for  this  work  will 
soon  lie  let.  John  W.  Boughen,  of  Milan,  is 
the  official  in  charge. 

Nebraska. 

®C.  D.  Rochey.has  been  awarded  the  con- 
tract by  the  City  Council  of  Hastings,  Neb., 
for  the  building  of  a  brick  smoke  stack  at  the 
water  and  light  plant,  for  $3,600.  The  stack 
will  be   125  ft.  high. 

Surveys  and  estimates  have  been  made  for 
a  gravity  water  supply  .system  for  Crawford, 
Neb.,  and  on  the  r2th  of  June  an  election  was 
held  for  the  purpose  of  bonding  the  city  in 
the  sum  of  $24,000,  to  construct  and  equip  the 
.system.  Page  T.  Francis  and  E.  Walton  M. 
\lee,  Crawford.   Neb.,  are  Engineers. 

New  York. 

4*Bids  will  be  received  until  2  p.  m.,  June 
21,  by  H.  S.  Thompson,  Commissioner  of  Wa- 
ter Supply.  Gas  and  Electricity,  New  York, 
N.  Y..  for  furnishing  and  driving  test  wells 
in  Kings.  Queens  and  Nassau  Counties,  Long 
Island,  N.  Y.,  and  for  hauling,  setting  tire 
hydrants  and  appurtenances  in  various  streets 
in  Manhattan. 

®The  Newport  Construction  Co.,  of  New- 
port. N.  Y..  has  been  awarded  the  contract 
In-  the  town  of  Newport,  for  extending  the 
water  mains  in  the  town  for  $12,241.  Bids 
were   opened    ]\lay   29. 

Frank  A.  Hill  has  been  granted  a  franchise 
by  the  village  of  Salem,  N.  Y..  to  install  a 
waterworks  system.  The  source  of  supply 
W'ill  be  Scott  Lake. 

The  following  bids  were  received  by  Plenry 
S.  Thompson,  Commissioner  of  Water  Sup- 
pl\.  Long  Island  City,  L.  I.,  for  furnishing 
and  layin,g  water  mains  in  .-Xmity,  .\cademy. 
Cherry,  Bragaw.  Crescent  and  other  streets 
in  Queens:  Roswcll  S.  Williams.  $87,.571,  in- 
ehuling  ]iipe,  valves,  hydrants,  etc.;  Leo  E. 
Kelly.  $f<0.1,>*L';  Pieaver  Kngineerin.g  &  Con- 
tracting Co.,  $il5,0.r2;  Franklin  Contracting 
Co..  .$on,iMi!l:  Daly  Bros.  Co..  $87,695;  Nelson 
\-  n.iwling.  $78,.52(i;  R.  Carter  Co.,  $96,035; 
Peace  Bros..  $77,419;  Wilton  Construction 
On.  $9i:..5:il;    1).   Cuozzo  Co,.  $'!n,.544. 


Ohio. 

•|«liids  will  be  received  until  noon.  June  26, 
by  F.  H.  Schoaflf,  Village  Clerk.  Euclid.  O., 
tor  the  construction  of  a  6-iii.  water  main  in 
ClilYvievv  .\vc.,  Ililhiew  .\ve.,  Dunham  .^ve., 
and  Euclid  Road.  Plans  and  specifications 
can  be  seen  at  the  office  of  the  eng:ineers, 
F.  A.  Pease  Engineering  Co.,  Williamson 
Bldg..  Cleveland,  or  the  clerk. 

®The  Beers-Offrett  Construction  Co.,  Fort 
Wayne,  Ind.,  has  been  awarded  the  contract 
by  the  City  Council  of  Kenton,  O..  for  the 
construction  of  a  reservoir.  The  work  in- 
cludes concrete  reinforced,  two  million  gal. 
capacity  and  additions  and  alterations  in 
jiumping  station ;  also  small  pump  house  for 
deep  well  pumps.     Bids  were  opened  June  6. 

Mayor  Baehr  and  Director  of  Public  Serv- 
ice, A.  B.  Lea,  of  Cleveland,  O.,  are  reported 
to  have  announced  that  the  system  of  chlorine 
jnirification  for  city  water  will  be  installed  at 
once. 

Oklahoma. 

4*Bids  will  be  received  until  June  19,  by 
City  Engineer,  Nowata,  Okla..  for  the  con- 
struction of  extensions  to  the  water  works 
system,  including  filtering  system,  laying  wa- 
ter mains  to  river  and  distribution  system. 
T.  C.  Hughes,  Tulsa,  Okla.,  is  engineer. 

®P.  J.  McNerney  of  Carthage.  Mo.,  has 
taken  the  sub-contract  for  the  erection  of  a 
dam  on  Polecat  Creek  and  a  pipe  line  four 
miles  in  length  in  the  citv  of  Sapulpa,  Okla. 
The  dam  will  be  1,400  ft.  in  length,  57  ft. 
high  in  the  highest  place,  and  about  88  ft. 
wide  at  the  widest  place.  It  will  be  of  con- 
crete and  masonry  faced  with  cement,  and  will 
lie  between  two  ranges  of  hills  and  back  the 
water  for  several  miles.  The  price  is  $120,000. 
Previous  mention  of  this  work  w-as  made  in 
luir   May  31   issue. 

Consulting  Engineer  E.  T.  Archer  &  Co.,. 
of  Kansas  City,  Mo.,  is  preparing  plans  and 
estimates  of  the  Bartlesville,  Okla.,  Light  & 
Water  Co.,  preparatory  to  the  taking  over  of 
the  property  by  the  city.  The  approximate 
cost,  including  repairs  and  extensions,  will  be 
about  $200,000. 

Pennsylvania. 

®Sharon  Boiler  Works.  Sharon.  Pa.,  has 
been  awarded  the  contract  by  the  city  of 
Cortland,  N.  Y.,  for  the  construction  of  a 
].OO0,000-gal.  standpipe  for  $13,000. 

®P.  J.  McGovern,  of  Indiana,  Pa.,  has  been 
awarded  the  contract  by  the  Citizens  Water 
Co.,  of  Clymer,  Pa.,  for  the  construction  of 
a  reservoir  for  approximately  $15,0'i0. 

The  Mount  Penn  Suburban  Water  Co., 
Mount  Penn.  Pa.,  is  having  surveys  made  and 
specifications  prepared  for  the  construction  of 
a  new  reservoir  of  3,000,000-gal.  capacity. 
H.  S.  Hinnershitz  is  superintendent  of  the 
Water  Co. 

The  State  Institution  for  Feeble-Minded  at 
Polk.  Pa.,  has  employed  the  firm  of  Chester 
&  Fleming,  L'nion  Bank  Bldg.,  Pittsburg,  Pa., 
•IS  engineers  to  design  and  install  a  hypo- 
chloride  treatment  plant  for  the  auxiliary  wa- 
ter supply  of  the  institution. 

South  Dakota. 

®The  City  Council  of  I'.radley.  S.  Dak.,  has 
let  the  contract  for  the  city  waterworks  and 
fire  departments  to  Joel  McKee  of  Bradley, 
for  $12,772.  The  contract  will  include  a  steel 
structure  tank  instead  of  wood,  and  10  h.  p. 
engine  instead  of  wood  and  10  h.  p.  engine 
instead  of  5  b.  p.  engine.  Other  bids  were: 
]•:.  L.  Dumech.  Laurel.  Neb.,  $14..58!l;  Roberts 
&•  I'ew,  Brookings,  S.  Dak.,  $14,405;  Eraser  & 
l);ui  forth.  Rochester.  Minn.,  $13,216;  Des 
Moines  Bridge  &  Iron  Works.  Des  Moines, 
la.  $14,096;  Cook  Construction  Co..  Des 
Moines,  la.,  $14,150:  L.  W.  Schrurth.  Fargo. 
.\.  Dak..  $i:l861;  W.  D.  l.ovell,  Minneapolis, 
Minn..  $13,631. 

The  citizens  of  Nittenberg,  Stanley  County, 
S.  I  )ak.,  have  petitioned  State  Engineer  Lea, 
Pierre,  for  a  survey  for  the  purpose  of  locat- 
ing four  township  artesian  wells  in  the  town- 
shili  of   Black  Hawk. 

The  City  Council  of  Ipswich.  S.  Dak.,  has 
made    arrangements    to    install    waterworks    at 


•J«  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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an  early  date,  $20,000  being  appropriated.  The 
water  supply  will  be  obtained  from  artesian 
wells. 

Texas. 

■|«Bi(ls  will  he  received  until  noon,  June  22, 
by  John  D.  Kelley,  City  Secretary,  Galveston, 
Te.x.,  for  furnishing  one  new  compound  Cor- 
liss flywheel  pump  in  the  city  waterworks  sta- 
tion. Specifications  may  be  seen  at  the  office 
of  W.  D.  Masterson,  city  superintendent  of 
electricity.  A  certified  check  for  $500  must 
accompany  each  bid. 

The  city  of  Brady,  Tex.,  contemplates  the 
installation  of  a  new  waterworks  at  an  esti- 
mated cost  of  $10,000.  The  contract  will  be 
let  some  time  this  summer.  Source  of  supply 
will  be  Brady  Creek. 

The  city  of  Sinton,  Tex.,  plans  the  sinking 
of  an  artesian  well.  If  successful  additional 
wells   will   be   sunk. 

The  Woodward  Water  Co.,  of  Woodward, 
LaSalle  County,  Tex.,  has  been  .  incorporated 
with  .-i  capital  stock  of  $10,000.  The  incorpo- 
rators are:  M.  Barges,  John  F.  Fentiman, 
and   M.   B.   Stewart. 

After  inspecting  the  method  of  working  of 
the  filtration  plant  installed  at  Springfield, 
Mo.,  City  Engineer  J.  D.  Trammell  of  Fort 
Worth.  Tex.,  and  Consulting  Engineer  John 
B.  Hawley  have  recommended  the  installation 
of  a  duplicate  plant  to  the  City  Council  of 
Fort  Worth. 

Utah. 

A  preliminary  survey  for  a  water  system  for 
Preston.  Ida.,  has  been  made  by  an  Ogden. 
Utah,  en.sjineer.  Birch  springs  water  will  be 
piped  into  the  city  a  distance  of  15  miles. 
The  City  Board  contemplates  purchasing  the 
springs  from  the  Warm  Creek  Canal  Co. 
Virginia. 

Chief  Engineer  Thomas  B.  Dornin,  of  the 
Norfolk,  Va.,  water  department,  has  submitted 
his  recommendations  to  the  Board  of  Control 
of  that  city  afTecting  the  present  water  works 
of  the  city.  The  engineer  recommends  a  new 
source  of  supply,  new  pump  and  boilers,  larger 
mains,  etc. 


The  City  Council  of  .Norfolk.  Va.,  has 
adopted  City  Engineer  W.  T.  Brook's  sugges- 
tion that  the  Director  of  the  U.  S.  Geological 
Survey  at  Washington  be  requested  to  send 
one  or  more  of  its  experts  to  Norfolk  to 
advise  the  city  as  to  the  sources  to  which  it 
should  look  for  its  proposed  additional  water 
supply. 

The  following  bids  for  material  and  work 
on  the_  New  Gravity  Water  Supply  of  Lexing- 
ton, V'a..  were  received  June  1:'  N.  Wilson 
Davis,  Harrisonburg,  Va.,  Engineer:  A. 
Wyckoff  &  Son,  Elmira.  N.  Y.,  41,000  ft  of 
wood  pipe,  $18,503 :  U.  S.  C.  I.  Pipe  &  Foun- 
dry Co.,  Philadelphia,  Pa.,  16,800  ft.  of  8  in. 
C.  I.  pipe  at  $22.90  per  ton,  $8,931.00;  Glamor- 
gan Pipe  &  Foundry  Co.,  Lvnchburg,  Va.,  16,- 
800  ft.  of  8  in.  C.  I.  pipe 'at  $23.50  per  ton, 
$9,165.00;  Lynchburg  Foundrv,  Lvnchburg, 
Va.,  16,800  ft.  of  C.  I.  pipe  at  $23. Oo  per  ton, 
$9,223..50;  R.  D.  Wood,  Philadelphia.  Pa..  16.- 
800  ft.  of  8  in.  C.  I.  pipe  at  $21.00  per  ton, 
$9,360.00;  Central  Foundrv  Co.,  16,800  ft.  of 
8  in.  Universal  joint  pipe,  $11,592.00.  Trench- 
ing and  pipe  laying:  H.  C.  Brook,  Clarksburg, 
W.  Va.,  $28,943.50;  S.  B.  Bennington,  Lvnch- 
burg, Va..  $32,024.00;  J.  L.  Meem.  Lynchburg, 
Va.,  $28.385.02 :  Stamper  Ragland  &  Co.,  Rich- 
mond, Va..  $25,090.12;  Gallagher  &  Brvan. 
Baltimore,  Md.,  $22,5.37.50;  Cantrell  Construc- 
tion Co..  Parkersburg,  W.  Va.,  $23,654.90;  I. 
F.  McGuire,  Norfolk.  Va.,  $24,249.00;  C.  6. 
Ladd  &  Co.,   Germantown,  Ohio,  $19,959.72. 

Washington. 

The  Atlas  Construction  Cn  ,  of  Everett, 
Wash.,  has  sold  the  bonds  of  the  city  of  Sno- 
homish, Wash.,  issued  for  the  purpose  of  in- 
stalling a  gravity  water  system  and  work  on 
the  pipe  line  will  be  commenced  shortly  by 
that  conipaii)-.  The  pipe  line  will  be  16  miles 
long,  and  will  extend  frnm  Snohomish  to  the 
headquarters  of  the  Pilchuck  in  the  foothills 
directly  east  of  town. 

The  City  Council  of  Pasco,  Wash.,  has 
passed  an  ordinance  authorizing  the  city  attor- 
ney    to    institute    condemnation    proceedings 


against  the  Pacific  Light  &  Power  Co.,  for  the 
purpose  of  acquiring  the  waterworks  system 
now  owned  by  that  company.  Hydraulic  En- 
gineer E.  T.  Tannant,  of  Spokane,  has  placed 
an  approximate  value  of  $15,000  on  the  plant. 
The  city  intends  to  enlarge  the  plant. 

Wisconsin. 

©Edward  O'Donnell  has  been  awarded  the 
contract  by  the  Board  of  Public  Works  of 
Milwaukee,  Wis.,  for  the  laying  of  30-in.  wa- 
ter main  for  $19,800.  Bids  were  opened  June 
2 

®Edward  O'Donnell  has  been  awarded  the 
contract  by  the  Board  of  Public  Works  of 
Milwaukee,  Wis.,  for  the  laying  of  2t»  and  30- 
in.  water  mains  for  $13,900.  Bids  were  opened 
June  2. 

Canada. 

®The  town  of  Melville,  Sask.,  has  awarded 
the  following  contracts  in  connection  with  the 
installation  of  a  water  system  and  electric 
light  plant ;  bids  opened  May  25 :  Kilmer. 
Pullen  &  Burnham  of  Toronto,  Ont.,  for  gen- 
erators, switchboards,  exciters,  pumps,  motors 
and  compressors,  installed  complete,  ,1>7,4.38; 
The  Northern  Electrical  &  Manufacturing  Co., 
Ltd.,  Winnipeg,  street  lighting  system,  ?832; 
Northern  Electrical  &  Manufacturing  Co., 
Ltd.,  poles  and  all  line  material,  $2,947;  Wm. 
Bross  &  Sons,  Minneapolis,  compression  tanks, 
$2,018;  Stanley  Brock  Co.,  Toronto,  cast  iron 
mains,  per  cwt..  $37;  special  castings,  $60.80- 
^McAvity  &  Sons,  St.  John,  N.  B.,  4-in.  hy- 
drants, $36;  6-in.  hydrants,  $46;  8-in.  gate 
valves,  $17.50,  6-in.  gate  valves,  $9.75,  and  4-in. 
gate  valves,  $6.00;  jas  Robertson  &  Co.,  Win- 
nipeg, pig  lead,  $4.55;  oakum,  $3.20. 

The  citizens  of  Estevan.  Sask.,  on  June 
3,  voted  the  issuance  of  bonds  to  the  amount 
of  $33,00<1  for  the  construction  of  a  water- 
works, further  cement  sidewalks  and  sewer 
extensions. 

The  city  of  St.  Boniface,  Man.,  will  expend 
$75,0011  on  the  waterworks  system  this  year, 
nearly  $40,uOO  of  wh.ich  will  be  toward  the 
erection  of  the  new  reservoir. 
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California. 

^Bids  will  be  received  between  10  and  11 
a.  m.,  June  17,  by  Board  of  Public  Works, 
Oakland,  Cal.,  for  furnishing  the  necessary 
labor  and  material  for  the  construction  of  a 
system  of  main  sewers,  together  with  lateral 
sewers  within  Oakland  Sewer  District  No.  1. 
Plans  and  specifications  are  on  file  at  the  office 
of  the  Board.  James  W.  Nelson  is  secretary 
of  the   Board. 

^Bids  will  be  received  between  10  and  11 
a.  m.,  June  17,  by  Board  of  Public  \\'orks, 
Oakland,  Cal.,  for  the  construction  of  a  sys- 
tem of  sewers  in  the  Oakland  Sewer  Dis- 
trict No.  3.  Plans  and  specifications  are  on 
file  at  the  office  of  the  board.  J.  W.  Nelson 
is  clerk. 

•I*Bids  will  he  received  between  10  and  11 
a.  m.,  June  17,  by  Board  of  Public  Works, 
Oakland.  Cal..  for  furnishing  the  necessary 
labor  and  material  for  the  construction  of  a 
system  of  main  and  lateral  sewers  in  Oakland 
Sewer  District  Xo.  4.  Plans  and  specifications 
are  on  file  at  the  office  of  the  Board.  J.  W. 
Nelson  is  clerk. 

4»Bids  will  be  received  between  10  and  11 
a.  m.,  June  17.  liy  Board  of  Public  Works, 
Oakland,  CaL,  for  the  necessary  labor  and  ma- 
terial for  the  construction  of  a  system  of 
main  and  lateral  sewers  with  Oakland  Sewer 
District  No.  2.  Plans  and  specifications  are 
on  file  at  the  office  of  the  Board.  J.  W.  Nel- 
son  is   clerk. 

®The  City  Council  of  San  Diego,  Cal.,  has 
awarded  the  contract  for  furnishing  machine- 
made  concrete  pipe,  to  be  used  in  the  construc- 
tion of  the  new  $200,000  sewer  system,  to  the 
Glazed  Cement  Pipe  Co.,  of  Los  .Angeles,  for 
$26,600.     E.  E.  Capps  is  city  engineer. 


Colorado. 

•J-Bids  will  be  received  until  11  a.  m.,  June 
19.  by  Board  of  Public  Works,  Denver,  Colo., 
for  furnishing  all  labor  and  material  necessary 
for  the  construction  of  storm  sewers,  man- 
holes, and  appurtenances  in  part  A  of  Sub-dis- 
trict No.  1  of  Capitol  Hill  storm  sewer  Dis- 
trict No.  1.  Henry  Read  is  president  of  the 
board. 

Connecticut. 

®Ecrardino  &  Silvestri,  of  Hartford,  Conn., 
have  been  awarded  the  contract  by  the  sewer 
committee  of  the  City  Council  of  Hartford, 
for  the  construction  of  sewers  in  West  Park 
St.,  from  Pleasant  to  South  Park  St.,  in  South 
St.,  from  Pleasant  to  South  Park,  in  South 
Park,  from  South  St.  to  John  St.,  and  in 
Hyden  St.,  from  Lebanon  Ave.  to  Mountain 
St.,  a  distance  of  2,760  ft.  The  bid  was  as 
follows:  10-in.  pipe  sewer,  including  man- 
holes, $0.57  per  lin.  ft.;  8-in.  pipe  sewer,  in- 
cluding manholes,  $0.28;  rock  excavation, 
$3.75  per   cu.  yd. 

District  of  Columbia. 

•J«llids  will  be  received  until  2  p.  in..  June 
22.  by  Conimissioners  of  ine  District  of  Co- 
luinbi.i.  \\',-ishin,gton,  D.  C.,  ftir  furnishing 
and   delivering  700,000   red   sewer  bricks. 

Illinois. 

®The  foljowin.g  coiUr;ict>  for  conslructing 
sewers  have  been  awarded  liy  the  Board  of 
Local  Improvements,  Chicago.  Bids  opened 
June  1,  1911.  Cornelia  St.,  050  tile  pipe,  $78U, 
Ino.  Tiitilli.  518  W.  Tavlor  St.;  George  St., 
630  lin.  ft.  tile  pipe,  $718,  .Vrchille  Scullv ;  W. 
mstli  St  .  I.J.'lo  lin,  ft.  tile  pipe,  $1,657,  N. 
M:nu'iiii.  linn   w    T:i.\  Inr   St.:   Sacramento  St.. 


24"  lin.  11,  tile  pipe.  $3i;ii.  Win.  I".  Healy.  101 
W;ishiiigton  St.;  Stewart  .\\e.,  820  lin.  ft. 
tile  pipe.  $1,017,  N.  Mancini  ;  Bernice  .\ve., 
2,000  lin.  ft.  tile  pipe,  $2,520,  Wm.  F.  Healv  ; 
East  End  .Ave..  1.310  lin.  it,  tile  pipe,  $2,419, 
Thos.  Burke,  4648  W.  McLean  .Ave.;  .Armour 
.Ave.  System,  4261  lin.  ft.  brick  and  5.010  lin. 
ft.    tile"  pipe,   $27,636,    N.    Mancini. 

Property  owners  on  Edith  and  Division  Sts., 
in  Murphysboro,  111.,  have  petitioned  the  City 
Council  to  construct  a  sewer  from  22nd  .St.  to 
connect  with  the  main  sewer  at  20th  St. 

Property  owners  livin.g  in  the  vicinity  of 
.34th  and  '48th  Sts.,  have  petitioned  the  City 
Council  of   Moline,  111.,   for  sewer  and  water. 

The  Board  of  Local  Improvement  of  Blooni- 
ington,  111.,  has  readopted  the  resolution  pro- 
viding for  a  sewer  to  be  constructed  on  Clay 
St..  Woodlawn  .Ave.,  and  Jackson  St.  Elmer 
Eolsom   is   city   engineer. 

Indiana. 

•I'Bids  will  be  received  until  1(1  a.  m..  June 
19.  by  Board  of  Public  Works,  Indianapolis, 
Ind..  fur  the  construction  of  imprm  einents 
on  the  followin,g  streets,  alleys,  etc. :  Con- 
structio:i  of  a  local  sewer  in  and  aluii.g  alley 
north  of  Stevens  .St.,  from  second  alley  east 
of  East  St..  to  a  point  216  fl,  west;  the  con- 
struction of  a  local  sewer  in  and  along  alley 
east  of  Miley  Ave.,  from  Calvelage  St.,  to 
Ilth  St.;  improvement  nf  Reid  PI.,  from 
south  property  line  Prosiiect  -St..  to  a  point 
496  ft.  south  of  south  property  line  Prospect 
St.,  by  gr.'idin.g  and  paving  the  sidewalks; 
iniprovoinent  nf  Washin.gton  St.,  north  side, 
from  east  curb  line  Tacoma  .Ave.  to  west 
curb  line  Temple  .\ve.,  by  grading  and  pav- 
ing the  sidewalks:  imprnvenieiit  of  Dnwney 
St  .   fnini   east  curb   line  of   Madison  Ave.,  to 


4*  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 


46 


ENGINEERING     &     CONTRACTING 


\  nl.  XXX\'.     No.  24. 


west  curl)  line   East  St.,  by  iirading  and  pav- 
int;  the  sidewalks. 

City  Engineer  Donn  M.  Roberts  of  Terrc 
Haute.  Ind..  has  prepared  estimates  on  the 
probable  cost  of  construction  of  the  numerous 
sewers  contemplated  for  the  seven  wards  of 
the  city.  The  greater  part  of  the  work  will  be 
done  in  the  Seventh  ward,  for  which  $'2."i,000 
have  been  allotted.  The  total  cost  of  the  im- 
provements will  be  about  $100,000. 

The  Board  of  Public  Works,  of  South  Bend, 
lud.,  has  granted  a  petition  providing  for  the 
laying  of  a  sewer  on  East  Third  St..  from 
Merrifield  to  -Mason  Sts.  William  S.  Moore 
is   city   engineer. 

The  city  officials  of  Vincenncs,  Ind.,  are 
planning  the  formation  of  a  company  to  be 
kiiown  as  tlic  V'incennes  Sewer  Association, 
with  a  small  capital,  but  with  a  bond  issue  of 
at  least  $:3.3o.OOO.  the  estimated  value  of  the 
sewer  system,  .\fter  selling  tlie  bonds  the 
company  will  agree  to  install  the  complete  svs- 
tem  and  rent  it  to  the  city  for  a  consideration 
of  $20,000  a  year. 

Iowa. 
^•Bids  will  be  received  until  7  :.30  p.  ni., 
June  26,  by  R.  A.  Davis,  City  Clerk,  Nevada. 
la„  for  the  construction  of  approximately 
38.000  lin.  ft.  of  sanitary  sewers  and  disposal 
plant.  Official  advertisement  will  be  found 
elsewhere  in  this  issue. 

The  City  Council  of  Logan.  la.,  has  approved 
the  installation  of  a  septic  tank,  ami  one 
mile  of  sewer  to  drain  the  lair  grounds  dis- 
trict, recommended  by  the  Logan  Imjjrove- 
ment  league. 

The  citizens  of  Waterloo,  Ln.  have  voted 
against  the  proposition  to  build  a  covered 
dram  through  Virden  Creek  channel  from 
Park  Road  to  near  the  edge  of  the  citv  limits 
on  the  north. 

The  City  Council  of  Corvdon.  la.,  has  ac- 
cepted the  plans  prepared  by  the  Iowa  En- 
gmeering  Co.,  Clinton,  la.,  for  the  construc- 
tion of  additional  sewers  in  Clinton. 

The  City  Council  of  West  Union,  la.,  has 
passed  a  resolution  p-roviding  for  the  con- 
struction of  a  sewer  svstem  "throughout  the 
city.  Engineer  M.  Tschirgi  of  Dubuque,  la., 
has  been  employed  to  make  the  survev^  and 
estimates,  and  the  work  will  be  pushed  as 
last    as    possible. 

The  City  Council  of  Vallev  Junction,  la., 
lias  passed  a  resolution  to  install  sewers  over 
the  entire  city.  Bids  for  the  work  are  now 
being  asked  and  will  be  opened  the  latter  part 
of  the  month. 

Kansas. 

Tlie  City  Commissioners  of  Wichita  Kan 
ha\e  granted  the  petition  of  the  people  liv' 
mg  in  the  southern  part  of  the  city  for  a 
sewer.  This  south  end  sewer  will  ultimatelv 
be  made  a  part  of  the  central  sewer  svsten'i 
which  IS  now  being  contemplated,  and  which 
will  extend  from  the  extreme  north  end  of 
the  city  southward  near  the  line  of  the  drain- 
age canal. 

Maryland. 

®The  Board  of  Awards  of  Baltimore,  Md 
has  awarded  David  .M.  Andrew  &  Co  the  con- 
tract for  erecting  the  office  and  laboratorv 
building  at  the  disposal  plant  for  $29  600  and 
the  contract  for  lateral  sewers.  Contract  Xo 
W),  to  B.  F.  Sweeten  &  Son  for  $87,64.j. 

Following  l)ids  were  received  bv  tlie  Board 
of  Awards,  Baltimore.  Md.,  on  ilav  .'',1  for 
sanitary  contract  Xo.  liT,  lunction  \ewer  at 
sewage  pumping  station:  M,  J.  Beach  Soy 
American  Bldg..  city,  $lti,n.-,7 ;  Rvan  ot  Reillv 
HiS  S.  Penn  Square,  Philacelphia  Pa  $2(1- 
037:  W.  H.  &  C.  F  Thomnson,  027-G-'S  Uiw 
Bldg.,  city,  $21,(i(:i8 ;  B.  F."  Sweeten  &  Son, 
Baltimore,  Md.,  $20,197;  McCav  Enair.eering 
Co..  !)  E.  Lexington  St.,  citv.  '$H1  8li,i  ■  Wnf 
McCarthy  &  Co.,  Baltimore,  .Md  ,  $3-M0-'- 
Davjd    Peoples,  (in   Knickcrb...cker    HId,a.,"cityl 

The  Board  of  .-Vwards  of  B;iltiinore.  Md., 
has  approved  specifications  iireiiared  In-  Sewer- 
age Engineer  C.  W.  Hendrick  for  the  construc- 
tion of  storm  water  sewers  in  1  ones'  Falls. 
I  he  specifications   call    for   20.(;N;hl"  en.   vds.   of 


earth  excavation,  ^000  cu.  yds.  of  concrete 
masonry,  750  cu.  yds.  of  brick  work,  4,000,000 
lbs.  of  reinforced  steel,  12,000  sq.  yds.  of 
granolithic  surface,  140,000  piles,  2,000  ft.  of 
lumber  and  40  tons  of  structural  steel  used  in 
constructing  the  sewers.  The  cost  of  the  work 
will  be  between  $000,000  and  $700,000.  Bids 
for  this  work  will  he  called   for  immediately. 

Massachusetts. 
•|«Bids  will  be  received  until  2  p.  m.,  June 
21,  by  Committee  of  Sewerage,  Attleboro, 
Mass.,  J.  J.  \'an  Valkenburgh,  Engineer,  for 
laying  cast  iron  and  vitrified  pipe,  building 
brick  manholes  and  other  appurtenances.  The 
approximate  quantities  of  work  to  be  done  are 
as  follows — main  items :  Laying  396  lin.  ft. 
of  30-in.  cast  iron  pipe ;  4,970  lin.  ft.  of  24-in. 
cast  iron  pipe:  11,63()  lin.  ft.  of  20-in.  cast 
iron  pipe;  l,o30  lin.  ft.  of  18-in.  cast  iron 
pipe:  620  lin.  ft.  of  16-in.  cast  iron  pipe;  l,48o 
lin.  ft.  of  12-in.  cast  iron  pipe;  730  lin.  ft. 
of  10-in.  cast  iron  pipe;  2,180  lin.  ft.  of  8-in. 
cast  iron  pipe;  1,485  lin.  ft.  of  20-in.  vitrified 
pipe;  building  100  lirick  manholes. 

Michigan. 

Bids  for  the  construction  of  the  East  Side 
trunk  sewer  in  Grand  Rapids,  Mich.,  were 
opened  June  8  by  the  Board  of  Public  Works 
of  that  city,  and  the  contract  will  be  let  June 
15.  The  work  consists  of  2,500  ft.  of  com- 
bined dock  line  wall  and  sewer,  the  sewer  be- 
ing box  section  about  12  by  13  ft. :  3,000  ft. 
of  horseshoe  sewer,  13  ft.  in  diameter;  l,2oo 
ft.  of  horseshoe  section  12  ft.  in  diameter : 
and  250  ft.  of  horseshoe.  11  ft.  in  diameter, 
together  with  incidental  work,  the  whole 
amounting  to  in  the  neighboihood  of  $370,000. 
L.  D.  Cutcheon  is  City  Engineer. 

Langley  &  Jeynes  submitted  the  lowest  bid. 
$34,500,  to  the  Common  Council  of  Detroit, 
Mich.,  for  the  completion  of  the  Fairview 
sewer.  Other  bids  received  were :  John  A. 
Mercier,  $.35,(J00,  and  Porath  &  Son,  $30,0iJ0. 

Minnesota. 

®It  is  reported  that  E.  A.  Dahl  has  been 
awarded  the  contract  by  the  Board  of  Public 
Works  of  Duluth,  Minn.,  for  the  construction 
of  a  sanitary  sewer  in  East  Superior  St.,  be- 
tween 20th  and  32d  Aves.,  for  $3,310. 

City  Engineer  Claussen  of  St.  Paul,  Minn., 
in  a  communication  to  the  Common  Council 
recommended  an  improved  sewage  system  for 
Swede  Hollow  at  an  estimated  cost' of  $100,- 
000. 

The  Village  Council  of  Cold  Springs,  Minn., 
has  decided  to  construct  a  sewer  the  entire 
length  of  the  main  business  street,  beginning 
at  a  point  near  the  schoolhouse  and  terminat- 
ing in  the  creek  near  the  river. 

All  bids  received  by  the  City  Council  of 
Albert  Lea.  Minn.,  for  the  construction  of 
lateral  sewer  No.  5  have  been  rejected.  The 
bids  were  as  follows:  Moeller  Bros.,  Kneirim. 
la.,  $19,938;  Omaha  Construction  Co.,  $19,- 
050;  E.  F.  Webster,  St.  Paul,  Minn.,  $19,310, 
and  J.  J.  Connelly,  St.  Paul,  $18,887.  William 
Barneck,  City  Engineer. 

Nebraska. 

®Jas.  Jensen,  3024  24th  St.,  Omaha,  Neb., 
has  been  awarded  the  contract  by  the  Citv 
Council  of  that  city  for  the  reconstruction  of 
Burt  St.,  main  sewer,  20th  and  32d  Sts.,  for 
$24,393.  Bids  were  opened  June  5.  Geo.  W. 
Craig    is    Citv    Engineer. 

®Jas.  Jensen,  3024  N.  24tli  St..  Omaha,  Neb., 
has  been  awarded  the  contract  by  the  City 
Council  of  Omaha,  for  the  construction  of 
the  southwest  branch  of  South  Omalia  main 
sewer  for  $43,129.  Bids  were  opened  June  5. 
Geo.   W.   Craig  is   City  En'-,dneer. 

Engineer  C.  H.  Meeker,  who  is  superintend- 
ing the  construction  of  the  new  water  and 
electric  light  plant  for  the  city  of  Wymote, 
Neb.,  hax  undertaken  a  survey  for  a  sewer 
system.  The  citizens  arc  in  favor  of  the  in- 
stallation  nf  a   sewer   sysleni. 

New  Jersey. 

^•Bids  will  be  received  until  8  :.30  p.  m.. 
June  15,  li\-  City  Council,  Elizabeth,  N.  J.,  for 
the  necessary  labor  and  material  for  the  con- 
struction >•{  a  sewer  in  North  .Ave.,  from  New- 


ark Ave.  to  Pennsylvania  ,\ve..  including  the 
following  approximate  quantities;  520  lin.  ft. 
12-in.  pipe  sewer,  caulked  joints;  3  manholes; 
20  0-in.  connections;  20  Vs  turns;  480  lin.  ft. 
0-in.  pipe  to  curb,  caulked  joints:  1  corner  ba- 
sin. Plans  and  specifications  may  be  exam- 
ined at  the  office  of  N.  K.  Thompson,  Street 
Commissioner. 

Petitions  have  been  submitted  to  the  Town- 
ship Committee  of  Millburn,  N.  J.,  asking  for 
about  10,000  ft.  of  lateral  sewer  in  the  Short 
Hills  and  Brantwood  sections  of  the  munici- 
pality. 

.•\t  a  recent  meeting  of  the  citizens  of  Has- 
brouck  Heights.  N.  J.,  it  was  voted  that  the 
town  officials  should  appropriate  $1,000  for 
complete  working  plans  and  estimates  for  a 
sewer  system. 

New  York. 

_+Bids  will  be  received  until  noon,  June 
27,  by  Board  of  Trustees,  Hempstead.  Marcus 
O.  Hedges,  Clerk,  for  the  construction  of 
sewers  and  their  appurtenances,  the  outfall 
sewer,  pumping  plants  and  appurtenances  and 
sewage  disposal  plant  and  appurtenances.  The 
engineers'  estimate  of  the  approximate  quanti- 
ties IS  as  follows:     90,800  cu.  vds.  excavation, 

0  ft.  to  8  ft. ;  18,500  cu.  yds.  excavation,  8ft.  to 
14  ft.;  200  cu.  yds.  excavation,  14  ft.  and  over; 
80,000  lin.  ft.  8-in.  vitrified  pipe;  1(3,700  lin. 
ft.  10-in.  vitrified  pipe;  10,700  lin.  ft.  12-in.  vit- 
rified pipe;  770  Hn.  ft.  1.5-in.  vitrified  pipe; 
1,500  lin.  ft.  18-in.  vitrified  pipe;  7,600  lin.  ft. 
20-in.  vitrified  pipe:  30  lin.  ft.  8-in.  cast  iron 
pipe;  00  lin.  ft.  10-in.  cast  iron  pipe;  1,830 
lin.  ft.  12-in.  cast  iron  pipe;  30  lin.  ft.  18-in. 
cast  iron  pipe;  3,1)00  vertical  ft.  concrete  man- 
holes; 113  flush  tanks;  445  manhole  covers; 
18,000  lin.  ft.  6-in.  vitrified  pipe  for  house 
service;  12,500  cu.  yds.  excavation  for  house 
service;  2  pumping  plants  and  appurtenances; 

1  disposal  plant  and  appurtenances. 

4"Bids  will  be  received  until  11  a.  m.,  June 
19,  by  Laurence  Gresser,  President  of  the 
Borough  of  Queens,  New  York  Citv,  for  the 
reconstruction  of  the  Harris  Ave.  sewer  from 
Van  Alst  Ave.  to  Crescent  St..  and  to  con- 
struct a  sewer  and  appurtenances  in  Harris 
-\ve.  from  Crescent  St.  to  Jackson  Ave.;  in 
Jackson  Ave.,  from  Harris  Ave,  to  Purvis 
St. ;  in  Purvis  St.,  from  Jackson  Ave.  to  the 
Thompson  Ave.  viaduct,  and  under  the 
Thompson  Ave.  viaduct  to  the  existing  sewer, 
located  under  the  property  of  the  L.  I.  R.  R. 
Co.,  and  a  dry  weather  flow  sewer  and  a  storm 
water  relief  sewer  in  Creek  St..  from  Meadow 
St.  to  Nott  Ave. ;  and  a  dry  weather  flow 
sewer  in  Nott  Ave.,  from  Creek  St..  to  a  point 
half  way  between  Mount  St.  and  School  St.. 
and  a  storm  water  relief  sewer  in  Nott  Ave., 
froin  Creek  St.  to  a  point  about  .350  ft.  east 
of  Creek  St.,  and  a  storm  water  sewer  in 
Nott  .\ve.,  from  a  point  half  v.-,ny  between 
between  Mount  St.  and  School  St.,  to  a  point 
about  350  ft.  east  of  Creek  St..  and  an  outlet 
from  the  last  point  to  the  Dutch  Kills  Canal, 
First  ward,  together  with  the  w.^rk  incidental 
there.  Also  to  construct  a  temporarv  sewer 
and  appurtenances  in  22d  St..  from"  Eighth 
Ave.  to  Eleventh  Ave.,  at  Whitestone,  Third 
ward. 

Negotiations  are  being  carried  on  for  ac- 
quiring rights  of  way  for  the  surface  water 
sewer  to  be  built  by  the  Intercepting  Sewer 
Board  of  Syracuse.  N.  Y..  from  Mildred  and 
I  eall  .\ves.  to  Lay  brook,  in  the  town  of  Sa- 
lina.  The  sewer  will  drain  about  -500  acres. 
H.  J.  Hamlin  is  Secy,  of  the  Board. 

Senator  Brackett's  bill  authorizing  the  vil- 
lage of  South  Glens  Falls.  N.  Y..  to  borrow 
$40,000  for  the  construction  of  a  sewer  system 
and  a  disposal  works  is  now  before  the  Legis- 
lature. 

It  is  reported  that  Governor  Dix  of  New 
York  has  signed  the  bill  creating  the  commis- 
sion to  study  the  sewage  disposal  and  water 
supply  along  the  Niagara  fr.mtier.  The  pur- 
pose of  the  commission  is  to  determine,  if  pos- 
sible, what  means  can  be  taken  to  prevent 
the  pollution  of  running  streams  from  which 
municipalities  get  their  water  supply. 

The  borough  officials  of  Queens,  New  York 
City,  N.  Y.,  have  resolved  to  build  a  sewer  in 
Stanhope    St.,   Ridgewood,   from   Seneca   .\ve. 


4*  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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to  I'iiirvicw  St.;  also  in  Wuodhaven  Ave., 
from  Trotitninu.  ami  in  Starr  St..  from  Wood- 
ward to  Ondc-rdnnk.  to  cost  ST.-jtin. 

.\  puljlic  licariiiL;  will  la-  held  in  Rochester, 
N.  Y.,  on  June  !."i.  for  the  purpose  of  discuss- 
ing the  proposed  construction  of  a  sewer 
through  Nursery  Ave.,  from  Hiyli  to  Lyceum 
St.  and   Hamilton  place. 

Residents  along  State  St.,  in  Fort  Plain, 
X.  v..  have  made  application  to  the  Village 
Board  for  an  extension  of  the  sewer  system  to 
their  street. 

Consulting  Engineer  Rudolph  Hering,  170 
Broadway,  New  York  City,  has  submitted  de- 
tailed plans  for  the  proposed  sewage  disposal 
plant,  blue  print-,  etc.,  to  the  City  Council  of 
Rome,  N.  Y.  The  site  selected  by  the  engi- 
neer is  the  rise  of  ground  near  the  line  of  the 
outlet  sewer  near  the  continuation  of  Charles 
St.,  on  the  H.  S.  Bedell  farm,  south  of  the 
Erie  Canal.  The  estimated  cost  of  the  work  is 
as  follows:  Pumping  station,  including  pumps, 
pump  well  and  screens,  $'J7,."iOU ;  preliminary 
>ettling  tank,  $47, Inn :  sprinkling  filter,  includ- 
ing dosing  tank.  S4'J.0iiO;  linal  settling  tank, 
Si),3iiii;- sludge  bed,  $'2,'2i)u ;  piping  and  appur- 
tenances.   $L'l,li"i;    total,    $r_'7,-2uil. 

North  Carolina. 

The  Board  of  Trade  and  Mayor  R.  I.  Dal- 
ton  of  Wiuston-Saleni,  N.  C.  are  agitating  the 
extension  of  the  city's  sewer  system.  It  is  pro- 
posed to  e.xtend  the  system  through  the  thick- 
ly populated  section  of  East  \\'inston.  West 
End  and  North  Winston. 

Ohio. 

•J«Bids    will    lie    received    until    noon.    June 

16.  by  Board  of  Control,  Akron,  (_).,  for  the 
construction  of  sewers.  ( .See  under  Roads 
and  Streets  in  this  issue.) 

^Bids  will  be  received  until  noon,  June 
l-'i,  by  city  of  Bucyrus.  (.).,  A.  Broeniel,  Clerk, 
for  necessary  labor  and  material  for  the  con- 
struction of  a  tile  sewer  with  necessary  man- 
holes, catch  basins,  etc.,  in  Middleton  St.  F. 
L.  Xiederheiser  is  City  Engineer. 

^•Bids    will    lie    received    until    noon.    June 

17.  by  S.  A.  .\rnokl.  Clerk,  Village  of  Can- 
field,  O..  for  the  construction  of  storm  water 
sewer  in  west  side  of  Broad  St.,  between  Main 
St.  and  the  Court  House.  Plans  and  speci- 
fications are  on  tile  ,it  the  ofiice  of  the  Village 
Clerk. 

•f*Bids  will  be  received  until  noon,  June 
Hi,  by  Director  of  Public  Service,  Piqua,  ()., 
for  furnishing  the  necessary  labor  and  mate- 
rial for  the  criustruction  of  a  sanitary  sewer 
on  South  Main  St.  Bids  will  also  be  re- 
ceived for  the  improvement  of  East  Water 
St..  from  Mam  St.  to  west  end  of  Canal 
bridge;  East  Main  St..  from  Main  St.  to  Shaw- 
nee l>ridge;  Bridge  St.,  from  Main  St.  to 
River  bridge :  South  Main  St.,  from  Sycamore 
St.  to  south  corporation  line,  by  grading,  curb- 
ing and  guttering,  construction  of  necessary 
culverts,  drains  and  retaining  walls,  and  pav- 
ing the  roadwa;.-  with  brick,  cement,  macadam, 
bituminous  macadam,  asphalt  block,  asphalt 
binder,  or  creosote  block,  according  to  the 
plans  and  specifications  on  file.  The  work  will 
include  appro.xiniatcly  4.<S'23  lin.  ft.  of  sewers 
and  I'J.OOO  sq.  \ds.  of  pavement.  W.  H.  Mitch- 
ell is  Clerk. 

•f>.Ml  bids  received  >m  .May  24  by  the  Di- 
rector of  Public  Service.  Dayton,  O.,  for  the 
construction  of  sinrni  and  s.uiitary  sewers  in 
a  number  of  -treets  have  been  rejected  and 
new  bids  asked  until  June  21. 

®.\ddison  Cr.'nk.  1112  Williamson  Bldg.. 
Cleveland.  O..  has  liceii  awartied  the  contract 
by  the  village  b^ard  of  \\'iIloughby,  (X,  for 
the  construction  of  sewer  extensions  for  $lil7. 
Bids  were  opened  (nne  "j  Ir.  C.  C  Jenkins, 
Clerk. 

®Thc  Village  Cniieil  of  .\mlierst,  ().,  has 
awarded  the  C'-ntract  for  the  construction  of 
the  sewer  system  to  the  U.  S.  Construction 
Co.  of  Columbus.  O.,  and  the  contract  for  the 
construction  cf  the  disposal  plant  to  Engler 
Bros,  of  Findlay.  O.  Bonds  in  the  sum  of 
$1-3.000  have  been   ordered. 

The  citizens  of  New  Philadelphia.  O.,  on 
June  -"i  voted  in  favor  of  the  proposition  of  in- 
stalling   a    sewer    system    and    disposal    plant. 


Bond*.  i(.  the  amount  of  $100,000  for  the  iiu- 
provement  were  also  voted. 

The  City  Council  of  Bellefontaine,  ()..  has 
sold  bonds  to  the  amount  of  $-28,"iOO  for  a 
sewage  disposel  plant  to  Stacy  &  lirauii  of  To- 
ledo, O.     C  L.  Kennedy  is  Cit\   .\uditor. 

Oregon. 

The  Tc>\vn  Council  of  Liniiton,  Ore.,  has 
iii,-i(le  provisions  for  the  installation  of  a  sewer 
system.  The  sewer  committee  is  at  work  on 
plans  for  ;i  conipreheiisive  system. 

Pennsylvania. 

'I'he  sewer  commitlee  of  tlu-  City  Council  of 
Lebanon,  Pa.,  has  approved  the  specifications 
and  plans  for  the  proposed  sewpr  system.  The 
plans  have  been  suljmilted  to  State  Health 
Commissioner  .Samuel  Dixon  for  approval. 
Jaiuts  II.  Fuertcs.  UO  \ass;iu.  New  York 
City,   is  consulting  engiiu-er. 

The  city  officials  of  H:irrisbiirg.  Pa.,  contem- 
plate letting  the  contract  for  the  construction 
of  the  river  front  intercepting  sewer  about 
July  1.  Wiirking  pbnis  :irc  now  being  pre- 
pared. 

I'ollowing  bids  were  received  by  Highway 
Commissioner  W.  Caldwell,  Harrisburg,  Pa., 
for  the  construction  of  a  sewer  in  Hoffcr  St.. 
^  from  Front  to  Fourth  :  Central  Construc- 
tion &  Supplv  Co..  $-3,87-"i;  lleiirv  Opperman, 
$4,270;  Stacker  Bros.,  $4,3ihi;  Charles  Fisher. 
$^l.20n:  W.  H.  Lynch.  $1,100;  William  II,  Op- 
perni;iii.  $1,380.  and  John  .\.  Stucker,  $1,130. 

South   Dakota. 

^T'.ids  will  be  received  until  8  ji.  ni.,  Julv 
0.  by  City  Council  of  Madison.  S.  Dak.,  at  the 
office  of  William  Rae.  City  Auditor,  for  the 
furnishing  of  material  and  construction  of 
public  sewer  system  on  and  through  the  streets 
and  avenues.  The  following  is  approximately 
the  amount  of  material  to  be  furnished  by 
the  contractor:  3,.3()0  lin.  ft.  O-in.  vitrified 
pijie;  ll,-')20  Hn.  ft.  S-in.  vitrified  pipe;  3,32.'j 
lin.  ft.  10-in.  vitrilcd  pipe;  (1.000  Hn.  ft.  12- 
in.  vitrified  pipe;  2.700  lin.  ft.  bj-in.  vitrified 
pipe:  3,0(11)  lin,  ft.  18-in.  vitrified  pipe;  l.-'iOn 
lin.  ft,  1,'^-iii,  vitrified  pipe,  doulile  strength, 
together  with  necessary  Y  branches:  300  lin. 
ft.  10-iii.  c.-i,  pipe:  80  manholes;  average 
depth.  0  ft.;  c.-i,  co\ers.  •")  flush  tanks;  Mini- 
mum  depth.   0   ft.:    maximum   depth.   20    ft. 

The  City  Council  of  Madison.  S,  Dak.,  has 
sold  bonds  to  the  amount  of  $6.').000  to  the 
Minnesota  Loan  &  Trust  Co.  of  Minneapolis. 
The  blinds  ha\e  been  issueil  for  the  purpose 
of  constructing  a  trunk  sewer.  Plans  and 
specifications  have  just  been  completed  by  En- 
gineer Trimmer,  and  bids  will  be  asked  for 
soon. 

Tennessee. 

®R.  L.  Blevins,  of  Bristol,  Tenn.,  has  been 
awarded  the  contract  by  the  town  of  Erwin, 
Unicoi  County,  Tenn.,  for  the  construction  of 
a  system  of  trunk  sewers  for  $20,000.  ^\■ork 
will  lie  started  immediately. 

The  City  Council  of  Nashville,  Tenn,,  has 
passed  the  $311,000  appropriation  bill  for  con- 
structing sewers  in  various  ptirts  of  the  city 
and  referred  the  same  to  the  stamling  com- 
mittee   on    improvements    and    expenditures. 

The  I'own  Commissioners  of  .St.  Elmo, 
Tenn.,  have  decided  to  install  a  sewer  system 
thrfiughout  the  entire  town  ;it  an  estimated 
cost  of  $1110, iMin      l)r,    II     r,    WiNoii   is  mayor, 

Texas. 

.\n  election  will  be  held  in  Waco.  Tex  .  on 
June  27.  to  determine  whether  or  not  the  cit> 
shall  issue  bonds  in  the  sum  of  $4."i,ooii  for 
the  construction  and  repair  of  sanitary  sew- 
ers,    n.   B.   Mistrot  is  mayor, 

.Steiis  have  liecn  taken  to  build  a  se^verage 
system  for  the  business  section  of  tlu-  citv  ol 
WeM,  Tex, 

Mayor  ,\,  P.  Wooldrige  of  .\iistin,  4'ex.,  ex- 
])ects  to  ha\e  under  way  by  the  first  of  July 
the  comprehensive  sewer  system  of  that  city. 
Plans  for  the  work  will  probably  be  preptired 
bv  ;i  local  engineer.  .An  election  will  soon 
be   held   to   vote   bonds    for   this   improvement. 

The  citizens  of  Foriiev.  Tex.,  have  voted 
the  issuance  of  bonds  for  the  installation 
of    .1    sewer    svsteni. 


Virginia. 

The  .\nieric.iii  liouIc\;ird  Corporation  has 
instructed  l-jigineer  to  prer.'ire  plans  at  once 
for  sewerage  on  their  propertv  at  Lochhaven, 
\'a.  .Vrthur  C,  Freeman.  34!-'.-i  .\rcadc  Bldg.. 
,\orfolk.   \'a,,  IS    l-ji^ini-cr 

Washington. 

®I'oster  &  Robinson  of  Spokane.  Wash,, 
are  the  probable  contractor.,  ti.ir  furuL-hing  all 
material  and  constructing  about  two  miles  of 
extensions  to  the  sc-wer  s\  stem  of  Pendleton. 
Ore,  Bade  &  Jacob.son  'of  PortlanI,,  Ore,, 
sulimitted  the  second  lowest  liirl.  ISids  were 
opened    June    7. 

City  Engineer  11.  J.  Doolitfle  of  North 
Ytikima.  Wash.,  litis  presented  preliminary 
plans  for  the  municipal  power  plant  and  the 
Sewer  system  to  the  City  Council.  The  esti- 
mateil  cost  of  the  sewer  system  is  $l-J0.0O0. 
and  the  power  plant,  $2."i0.obo.  -V  bond  elec- 
tion will  probably  be  held  the  latter  part  of 
June   tc)   vote   bonds   for   these   improvements. 

Work  is  to  lie  started  immediately  by  the 
Colsoii  Construction  Co.,  on  the  Interbay  and 
Fort  Lawtoii  section  of  the  North  Trunk 
sewer  system.  Seattle.  \\'asb.,  which  will  cost 
,$!i2."i.noii.  The  firm  has  two  years  from  date 
to  finish  the  outlet  section  i>\  the  sewer,  which 
is  to  be  12  ft.  in  diameter  and  of  brick  and 
concrete  construction.  The  outlet  will  be  un- 
der the  Fort  Lawton  reserve  and  the  pipe  will 
lie  liuilt  to  a  point  in  I-JIiott  Bay  where  the 
current  is  such  as  to  insure  the  carrying  of 
refuse  out  to  sea.  Previous  mention  of  this 
work  was  made  in  our  May  31  issue. 

The  City  Commissioners  of  Spokane.  Wash., 
on  recommendation  of  Commissioner  of  Pulj- 
lic Works  D.  C.  Coates,  accepted  the  petition 
of  property  owners  in  the  Fourth  ward,  asking 
for  the  construction  of  the  Fourth  ward  sewer 
district  No.  ."i  Plans  and  specifications  will 
be  prepared  by  City  Engineer  Morton  Macart- 
ney. 'I  he  sewer  will  begin  at  the  intersection 
of  Summit  Blvd.  and  Lindeke  St..  running 
south  on  Lindeke  to  Sinto  Ave.,  thence  cast 
to  the  Holmes  school,  thence  south  to  Sharp 
A\e.,  ea.st  to  Cochrane  St..  south  to  Boone 
.A,ve.,  west  to  Lindeke  St.,  south  to  Gardner 
.\ve..  west  to  A  St..  south  to  Dean  .Ave., 
■'outhwest  to  Summit  Blvd.,  to  a  point  40o  ft. 
e.ist  of   Sherwood   .St. 

Wisconsin. 

4*Pids  will  be  received  until  June  22,  bv  the 
Board  of  Public  Works,  Wausau.  Wis., 
for  the  construction  of  several  sewers,  one  in 
Bridge  St..  starting  from  the  river  and  run- 
ning to  I-"ifth  .Ave.,  to  be  of  re-enforced  con- 
crete and  ')  ft.  in  diameter.  .Another  sewer 
will  start  at  Fourth  .Ave.  and  Elm  St..  run 
north  on  Fourth  .Ave.  to  Maple  St,  west  on 
.Alafile  to  Fifth  .Ave.,  thence  north  on  b'ifth 
-Ave,  120  ft,,  to  lie  a  30-in,  pipe;  lO-in,  pipe 
sewers  will  lie  laid  on  Second  and  Division 
Sts..  on  Calloii  from  Third  Ave.  west  22ii  ft., 
and  on   I-^ast  Grant   St.,  a   180-ft.  extension 

®The  vill.-ige  of  East  .Milwaukee.  Wis.,  has 
awardcil  the  contract  for  the  construction  of 
l-">-iii.  and  18-in,  pipe  sewer  to  Herman  Ho- 
hensee.  i'O.'i  27tli  St.  Milw;iukee.  Wis.,  for 
$1.4!).  Tin-  work  includes  0.'i7  ft,  of  l.i  in.  iiipe 
sewer.  I.."i07  ft,  of  18-iii,  pipe  sewer,  22  man- 
holes and  12  catch-basins.  Bids  were  opeiierl 
June    -"j, 

®The  village  of  East  Milwaukee,  Wis,,  has 
■•iwanled  the  contract  for  tlie  construction  of 
brick  sewers  to  Herman  Hohensec,  'Mi'>  27tli 
St  .  Milwaukee.  Wis,,  at  $4.23  and  $3.!i7.  The 
work  includes  litl.")  ft.  of  3(l-iii,  brick  sewer, 
1,330  ft.  of  .3il-in.  brick  sewer,  78  ft.  of  b'S-in, 
I)ipe  sewer.  108  ft.  of  ]•">  in  |)ipe  sewi-r,  10 
manholes,  13  catch-basins,  Itids  were  openc<l 
June  -j. 

©Herman  Iloheiisee.  Oii-'i  L'7tli  St..  Milwau- 
kee. Wis.,  has  been  awarded  the  contract  by 
the  village  of  p^ist  .Milwaukee.  Wis.,  for  the 
construction  of  lirick  and  pipe  sewers  for 
$4,0  1,  The  work  includes  t  .07.'i  ft.  of  30-in. 
brick  sewer,  132  ft,  of  lr<-in.  |)ipe  sewer,  't'l 
ft.  of  bVin,  iiipe  sewer,  12  manholes  and  .^ 
ctifch-basins.      Bids   were   opened   June   -"i. 

®Peter  W.  Galloway,  of  Racine,  Wis.,  has 
been  awarded  the  sub-contracts  for  the  build- 
in,!;  of  the  outlet   for  the  l^ew  trunk  sewer  in 


•}•  indicates  work  now  open  for  bids.      ®  indicates  a  contract  let  recently. 
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Kenosha,  Wis.,  by  the  Cleary,  White,  Xcwmari 
Co..  of  Chicago.  HI. 

®Thc  City  Council  of  Racine,  Wis.,  has 
awarded  the  following  contract  for  the  con- 
struction of  sewers:  Thomas  Construction 
Co.,  1,400  ft.,  of  sewer  on  12th  St.,  at  $1.3;"!  per 
ft.,  for  12-in.  pipe  and  $39.50  for  manholes; 
.'\ndre\v  Thoniscn,  8-in.  pipe  on  Marquette  St., 
at  $1.08  per  ft.,  a  portion  of  High  St.,  at  $0.87 
per  ft.,  and  Dcanc  Blvd.,  at  $1.03  per  ft.; 
H.  C.  Hansen,  sewering  Gertrude  and  Linden 
Aves.,  at  $1.62  per  ft.;  Pat  Gavahan,  High 
St.,  at  $1.08  per  ft.,  and  Green  St.,  at  $0.9") 
per  ft.;  P.  B.  Johnson,  West  Blvd.,  at  $1.10 
per  ft. 

Robert  Nelson  of  Racine.  Wis.,  submitted 
the  lowest  bid  to  the  City  Council  of  She- 
boygan. Wis.,  for  the  laying  of  the  intercept- 
ing sewer  from  Ontario  .\ve.,  and  North 
Eighth  St..  to  North  10th  St.,  thence  to  Niag- 
ara .\ve.,  and  thence  to  the  river.  The  hid 
was  as  follows:  30-in.  brick,  $3.70;  vitrified 
pipe,  $3.70;  20-in.  pipe,  $1.65;  IS-in.  pipe. 
$2.70:  manholes.  $40  each. 


Canada. 

4«Hids  will  be  received  until  noon,  June  19, 
by  Town  Council,  Battleford,  Sask.,  for  the 
necessary  labor  and  material  for  the  construc- 
tion of  a  water  works  and  sewerage  system. 
Plans  and  specifications  are  on  file  at  the  oflice 
of    William    Kitson,    Town    Engineer. 

4*Bid.s  will  be  received  until  noon,  June  15, 
by  T.  N.  Colgan,  Commissioner  of  Works, 
Nortli  Bay,  Can.,  for  the  furnishing  of  sewer 
pipes  as  follows :  Pipes  to  be  delivered  f.  o.  b. 
cars  at  North  Bay,  and  delivery  to  commence 
not  later  than  one  week  after  contract  has 
been  aw-arded,  and  to  contiiuie  as  fast  as  may 
be  required.  .'Kppro.ximatelv  5,700  lin.  ft.  10- 
ir  pipe  (vitrified  tile)  :  1,260  lin.  ft.  20-in. 
pipe :  2,720  lin.  ft.  of  24-in.  pipe ;  1,800  lin.  ft. 
30-in.  pipe:  1,520  lin.  ft.  of  30-in.  pipe;  No.  575 
10x6  in.  T  junctions;  No.  335  20.k6  in.  T  junc- 
tions; No.  200  24x6  in.  T  junctions;  No.  120 
.30x6  in.  T  junctions ;  approximately  102x20 
in.  bv  6  in.;  No.  80  20x8  in.  T  junctions:  No. 
00  3(\\8   in.   T   junctions;    No.   20  .36x8   in.   T 


junctions.  Parties  tendering  are  requested  to 
snbmit  a  tender  for  the  20-in  ,  24-in.,  30-in.  and 
30-in.  pipe  in  cement  concrete  as  well  as  vitri- 
fied tile. 

•J*Bids  will  be  received  until  noon,  June  15, 
bv  T.  N.  Colgan,  Conmiissioner  of  Public 
Works,  North  Bay,  Ont.,  for  laying  25,000 
lin.  ft.  of  sewers  ranging  from  6  to  .30  in.  in 
diameter. 

®The  city  of  Edmonton,  .Mta.,  has  awarded 
the  contract  for  the  construction  of  the  con- 
crete sewer  to  W.  Manders  of  Edmonton  for 
$.50.-36  per  lin.  ft.  A.  J.  Latornell  is  City  En- 
gineer. 

The  citizens  of  Estevan,  Sask.,  on  June  3, 
voted  the  issuance  of  bonds  to  the  amount  of 
$33,000  for  further  cement  sidewalks,  water- 
works and  sewer  extensions. 

The  city  of  St.  Boniface,  Man.,  will  expend 
$200,000  on  sewers  this  year,  of  which  $150,- 
000  will  be  for  laying  the  trunk  sewer  on 
ATission    St..   and   the   Dawson   road. 


Alabama. 

•J*Bids  will  be  received  uiuil  1  ;30  p.  in., 
June  17.  by  Edwin  F.  Barlow.  Quartermaster, 
Fort  Morgan.  .Ma.,  for  furni.shing  and  install- 
ing hot  water  heating  system  in  the  hospital 
at  that  post. 

Bids  were  opened  May  31  by  Lt.  Col.  G.  D. 
Fitch.  U.  S.  Engineer.  Montgomery,  Ala.,  for 
furnishing  .35,000  bbls.  of  .American  Portland 
cement.  The  bids  received  were  a.s  follows : 
(1)  being  price  per  sack  for  20.000  bbls.  de- 
livered at  Lock,  .\la.  (2)  for  15,000  bbls.  de- 
livered at  Rome,  Ga.,  and  (3)  allowance  per 
sack  for  sacks  returned :  Kirkpatrick  Sand 
&  Cement  Co..  Birmingham.  .\la.,  Coosa  brand, 
95-lb.  sacks.  (1)  51  cts.,  (2)  .50  cts.,  (3)  10 
cts. ;  R.  O.  Campbell  Coal  Co..  .Atlanta,  Ga.. 
(1)  Royal  brand.  9.5-lb.  sacks.  (2)  51  cts.,  (3; 
10  cts. ;  Southern  States  Portland  Cement  Co., 
Rockmart.  Ga.,  Southern  States  brand,  95-lb. 
sacks.   (1)   51  cts.,   (2)   45  cts.,   (3)    10  cts. 

Calitornia. 

•{•Bids  will  be  received  until  3  p.  ni..  July 
10.  by  James  Kno.x  Taylor,  Supervising  .Ar- 
chitect, Treasury  Department,  Washington. 
D.  C,  for  the  painting,  etc.,  at  the  L^nited 
States  Post  Oflfice  and  Court  House,  etc.,  San 
Francisco.   Cal. 

•{•Bids  w-ill  be  received  until  2  p.  ni.,  June 
23,  by  v.  S.  Reclamation  Service,  Los  .Angeles. 
Cal.,  for  furnishing  transformers  for  the  serv- 
ice. Particulars  can  be  obtained  at  Los  .An- 
geles or  Washington,  D.  C.  F.  H.  Newell  is 
director. 

•{•Bids  will  be  received  until  11  a.  m..  Julv 
8,  by  R.  C.  Hollyday,  Chief  of  Bureau  of 
Yards  &  Docks,  Navy  Department.  Washing- 
ton. D.  C,  for  auxiliary  power  plant  equip- 
ment at  the  navy  yard.  Mare  Island,  Califor- 
nia. 

4«Eids  will  be  received  between  10  and  11 
a.  m.,  June  28.  by  Board  of  Public  Works. 
Oakland.  Cal.,  for  the  construction  and  com- 
pletion of  the  New  Oakland  Citv  Hall  Bldg. 

®  The  Board  of  Public  Works  of  Oakland. 
Cal..  has  awarded  the  following  contracts  for 
work  in  connection  with  the  construction  of 
the  new-  city  hall,  bids  for  which  were  opened 
Mav  22 :  Mason  work,  to  Gladding-McBean 
Co.;  $122,360.  Structural  steel,  to  Judson  Man- 
ufacturing Co..  Oakland,  $234,370.  Granite  work 
to  McGilvary  Raymond  Granite  Co.  (item  b). 
$160,000.  Concrete  work,  to  Roebling  Con- 
struction Co..  $104,000.  Granite  work,  to  Ray- 
mond Granite  Co.  (item  a).  $19,680.  Arch, 
terra  cotta,  to  Gladding  McBean  Co.,  $65,000. 
Roofing  and  skylights,  to  Ford  &  Mallott,  $13.- 
0.50.  Metal  doors,  to  Forderer  Cornice  Works. 
$2,970.  Ornamcnial  iron  and  bronze,  to  Cal. 
Art  Met.  &  W.  Works,  $97,700.  Plastering 
and  imit.  stone,  to  C.  C.  Morehouse,  $40,750. 
Int.  marble  and  tile,  to  Jos.  Musto  Sons-Kee- 


nan  Co.,  $104,993.  Rough  carpentry,  to  Oliver 
Duval,  $34,100.  Cork  floors,  to  David  Ken- 
nedy, Inc.,  $3,292.  Finished  hardware,  to 
Pierce  Hardware  Co.,  $13,440.  Vaults  and 
vault  doors,  to  Mosler  Safe  Co.,  $9,440.  Vac- 
uum cleaning,  to  H.  W.  Mofifatt  &  Co.,  $3,120. 
Electric  wiring,  to  John  G.  Sutton  Co.,  $40,000. 
Plumbing  to  J.  Looney,  $37,027. 

Bids  as  follows  were  received  June  3  bv  the 
Bureau  of  Yards  and  Docks,  Navy  Depart- 
ment, Washington,  D.  C,  for  the. extension  of 
dvkes   at  the   Navy  Yard.   Mare   Island.   Cal. : 

(1)  price  for  the  extension  of  all  dykes,  com- 
plete; (2)  for  the  extension  of  dykes  No.  12 
only;  (3")  price  per  lin.  ft.  for  constructing 
in  continuation  to  the  west  of  the  extension 
of  dyke  No.  12  in  item  1 ;  (4)  price  per  lin. 
ft.  for  round  pile  in  place.  Thomson  Bridge 
Co..  103  Main  St.,  San  Francisco,  Cal.,  (1), 
$lfl5,.521;  (2),  $131,000;  (3),  $32.75;  (4),  40 
cts.  Grant  Fee,  682  Monadock  Bldg.,  San 
Francisco,    Cal.,    (1)    $222,000;    (2)    $168,000: 

(3)  $40;  (4)  47  cts.  San  Francisco  Bridge 
Co.,  805  Monadnock  Bldg.,  San  Francisco. 
Cal.,  (1)  $169,700;  (2)  $131,000;  (3)  $33  per 
ft.;  (4)  .35  cts.  Mervv  Elwell  Co.,  Oakland, 
Cal.,   (1)   $185,640;    (2)' $142,800;   (3)   $35.70; 

(4)  25  cts.  Cotton  Bros.  &  Co.,  241  Bacon 
Bldg.,  Oakland,  Cal.,  (1)  $191,900;  (2)  $150.- 
000;  (3)  $45;  (4V50  cts.  Hyde-Harjes  & 
Co.,  1  Drum  St.,  San  Francisco,  Cal.,  (l) 
$183,227:  (2)  $140,000;  (3)  $35:  (4)  .30  cts. 
Mercer  Eraser  Co..  16  California  St..  San 
Fr.-lncisco,  Cal.,  (1)  $180,180;  (2)  $1.38.600; 
(3)  $.34.65;  (4)  42  cts.  Healy  Tibbitts  Con- 
struction Co..  9  Main  St..  San  Francisco,  Cal., 
(n  $178,000;  (2)  $140,000;  (3)  $.35;  (4)  46 
cts.  .American  Construction  Co.,  359  Monad- 
nock Bldg.,  San  Francisco,  Cal.,  (1)  $191,7.50; 

(2)  $149.7.50;  (3)  $.37.50;   (4)  45  cts. 

Bids  will  be  received  until  10  a.  m.,  June  26. 
by  the  Board  of  Public  Works,  J.  W.  Nelson, 
secretary,  Oakland,  for  one  motor  driven 
pumping  engine  for  the  fire  department ;  for 
three  motor  driven  combination  chemical  and 
hose  wagons. 

District  of  Columbia. 

^Bifls  will  be  received  until  10  a.  m.,  July 
24,  by  Capt.  F.  C.  Boggs,  General  Purchasing 
Officer,  Isthmian  Canal  Commission,  Washing- 
ton, B.  C,  for  furnishing  and  erecting  Spill- 
way Gates  and  Caissons ;  and  to  furnish  Foot- 
bridges for  Spillways;  Rising  Stem  Gate 
Valve-.  Lower  Guard  Gate  Valves,  Lateral 
Culver;  Valves,  Bulkhead  Gates,  and  Screens 
for  the  Lock  Culverts;  Castings,  etc.,  to  form 
the  Gall-  .Seats  in  Spillways;  Roller  Trains 
and  Scaling  Devices  for  the  Rising  Stem  Gate 
Valves  for  the  Locks ;  Roller  Trains  and  Seal- 
ing Devices.  Rocker  Bearings,  and  Gate  Roll- 
ers for  Stoney  Gates  at  Spillways,  and  Rail- 
ings for  Spillways. 


•{•Bids  will  be  received  until  2  p.  m.,  June 
20,  by  Department  of  the  Interior,  Washing- 
ton, D.  C,  for  the  construction  of  Home  for 
Nurses  at  Freedmen's  Hospital,  Washington, 
D.   C. 

•{•Bids  will  be  received  until  11  a.  m.,  July 
1,  by  R.  C.  Hollyday,  Chief  of  Bureau  of 
Yards  &  Docks,  U.  S.  Navv  Department, 
Washington,  D.  C,  for  8  5,000-lb.  and  10  4,000- 
Ib.  motor  trucks  for  the  navy  yards  and  sta- 
tions. 

•{•Bids  will  be  received  until  11  a.  m.,  July 
8,  by  R.  C.  Hollyday,  Chief  of  Bureau  of 
Yards  and  Docks,  U.  S.  Navy  Department, 
Washington,  D.  C,  for  timber  wharf,  lirush 
bulkhead,  dredging  and  filling  at  Cuba. 

The  Georgetown  Gas  Light  Co.,  Robert  L. 
Middleton,  General  Manager,  Washington,  D. 
C,  will  e.xpend  about  $220,000  for  the  pur- 
chase of  site  and  the  erection  of  a  new  gas 
plant. 

Florida. 

Bids  were  opened  May  25  by  Capt.  George 
Spalding,  U.  S.  Engineer,  Jacksonville.  Fla., 
for  (1)  dredging  65,000  cu.  yds.  of  mud  and 
oyster  shell  from  the  St.  John's  River  and 
f2)  placing  about  6,200  tons  of  granite  rock 
along  a  revetment  wall.  The  bids  received 
were  as  follows:  P.  Sanford  Ross,  Inc.,  Jer- 
sey City.  'N.  J..  (1)  74  cts.  per  cu.  yd..  (2) 
$2.95  per  ton ;  Roderick  G.  Ross.  Jacksonville, 
Fla.,  (1)  79  cts,  per  cu.  yd..  (2)  $3.10  per  ton. 

Georgia. 

^Bids  will  be  received  until  3  p.  m..  July 
15,  by  James  Knox  Taylor,  Supervising  .Archi- 
tect, Treasury  Department,  Washington.  D.  C, 
for  construction  complete,  includin.g  plumb- 
ing, gas  piping,  heating  apparatus,  electric  con- 
duits and  wiring  and  hVhting  fixtures  of  the 
U.  S.  Post  Office  at  Cordele,  Ga. 

Illinois. 

•{•Bids  will  be  received  by  the  Board  of  In- 
spectors of  the  house  of  correction.  20th  st. 
and  California  ave.,  Chicago,  111.,  until  2  p. 
m.,  June  21,  for  furnishing  sand,  cement, 
sewer  pipe,  e.xplosives,  lubricating  oils,  paints, 
engineers'  supplies,  etc.,  according  to  specifi- 
cations on  file  at  the  Superintendent's  office. 

•{•Bids  will  be  received  by  L.  E.  McGann, 
Commissioner  of  Public  Works,  Chicago,  111., 
until  11  a.  ni..  June  22,  for  furnishing,  deliv- 
ering and  erecting  in  the  sub-basement  of  the 
City  Hall  building  one  railroad  pattern  scale 
according  to  plans  and  specifications  on  file. 
Cash  or  certified  check  for  $100  must  accom- 
pany  proposal. 

^•Bids  will  be  received  by  the  Board  of 
Inspectors  of  the  House  of  Correction.  Chi- 
cago, 111.,  until  2  p.  m.,  June  21st,  for  furnish- 
ing f.  o.  b.  cars  at  pow-er  plant.  26th  street  and 


•{•  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 


June    14,   iijii. 


ENGINEERING     &     CONTRACTING 


49 


California  a\cmic.  tuti  ^'i'^  H.  P.  water  tube 
boilers. 

®Martin  Juliiisun,  Joln-t.  111.  has  been 
awarded  the  contract  for  constructing  con- 
crete retaining  walls  along  tlie  property  lines 
northeast  and  southwest  corners  of  Fifth  and 
Eastern  Aves.,  for  the  city  of  Joliet.  Bids 
were  opened  Ma\  29,  Matt  Berscheid  is  City 
Clerk. 

Following  are  the  low  bids  received  June 
•5th  by  L.  E.  McCiann  Commissioner  of  Pub- 
lic Works,  Chicago,  III,  ff.ir  making  the  neces- 
sary borings  to  bed  rock  in  Lake  Michigan 
from  the  water  works  cribs  (A)  construct- 
ing 3  pile  platforms  made  of  1  piles  with 
caps,  braces,  etc.,  to  permit  of  144  sq.  ft.  area, 
(B)  making  borings  to  bed  rock  at  each  of  3 
cribs  and  on  the  premises  of  the  Chicago  Ave. 
pumping  station  (A)  $noo  (h)  $7.35  per  lin. 
ft.     Robt.  J.  Green,  19  X.  Curtis  St. 

Indiana. 

•J>Bids  will  be  received  until  '.>  a.  m,,  June 
22.  by  Charles  C.  Howard.  Trustee,  Marion 
Township.  Boone  Count\-.  Ind.,  for  tiie  con- 
struction of  a  frame  schoid, 

^Bids  will  be  received  until  3  p,  m,.  June 
22,  by  Rufus  Conrad.  Township  Trustee. 
Union  Township.  Boone  County,  Ind..  for  the 
construction   of  a   frame  school  house. 

^Bids  will  be  received  uiitil  10  a.  m..  July 
5.  by  Commissioners  of  Bartholomew  County, 
Columbus,  Ind..  for  the  improvement  of  the 
county  jail.  P.  J.  Sater  is  Auditor  of  the 
County. 

•J»Bids  will  be   received   until   1   p.   m..  June 
"'''     by     Commissioners     of     Jackson     Conn'- 
Brownstown,    Ind.,    for    the    supplv    of    furni- 
ture and  tiling  cases,  etc  .  f"r  the  Court  House. 

Kansas. 

•{•P'ids  will  be  received  until  June  20.  by 
Capt,  F.  W.  Van  Duyne.  Quartermaster.  U.  S. 
Military  Prison,  Fort  Leavenworth.  Kan.,  for 
furnishing  2.300  expanfion  bolts  and  shield: 
2.050  pieces  lumber;  liVi  Ihs.  white  lead;  50 
gals,  linseed  oil,  raw;  10  gals,  drier;  25  gals, 
turpentine;  30  lbs.  lamp  black;  15  lbs.  yellow 
ochre;  .350  lbs.  paste  filler. 

Kentucky. 

^•Bids  will  be  received  until  3  p.  m.,  July 
15,  by  James  Knox  Taylnr,  Supervisnig  Archi- 
tect Treasury  Department.  Washington.  D.  C. 
for  the  construction,  complete,  including 
plumbing,  gas  piping,  heating  apparatus,  elec- 
tric conduits  and  wiring  and  lighting  fixtures 
of  the  v.  S.  Post  Office  at  Winchester.  Ky. 

Louisiana. 

The  Streets  and  Landings  Committee  of 
New  Orleans.  La.,  has  reported  in  favor  of 
extending  the  sea  wall  at  West  End  around 
the  Southern  Yacht  Cluli.  The  work  will  cost 
$40,000,  to  be  shared  by  the  city  and  the  club 
equally. 

Maine. 

•J«Bids  will  be  received  until  3  p.  ni  .  July 
20.  by  James  Knox  Taylor,  -Supervising  .-Ar- 
chitect, Treasury  Department,  Washington, 
D.  C,  for  the  construction,  complete,  includ- 
ing plumbing,  gas  piping,  heating  apparatus, 
electric  conduits  and  wiring  and  lig'ning  fix- 
tures, of  the  U.  S.  Post  Office  at  Waterville. 
Me 

Maryland. 

•{•Bids  will  be  received  until  2  p.  ni  .  June 
20.  by  James  Wilson,  Secretary  of  the  Depart- 
ment of  .\griculture.  Washington.  D.  C,  for 
the  necessary  labor  and  material  for  the  con- 
struction of  the  proposed  dairy  barn  on  the 
grounds  of  the  V.  S.  Experimental  Farm, 
Beltsville,    Md. 

Massachusetts. 

^Bids  will  be  received  luitil  noon,  June  23. 
by  Col,  Frederic  V.  .^bbot,  U.  S.  Engineer,  25 
Pemberton  Sq,.  Boston,  Mass..  as  noted  in  our 
issue  of  May  31.  for  rock  excavation  in  Glou- 
cester Harbor.  Mass.,  The  work  is  the  remov- 
al of  seven  Icd.ges.  the  total  quantity  of  mate- 
rial to  be  removed  being  about  .lOO  cit.  yds. 
About  $20,000  is  availalde  for  contractor's  esti- 
mates. 

^Bids    are    asked    until    noon,    June   21.   by 


Ceil,  Frederic  \'.  .Mibott,  L'.  S.  Engineer,  25 
Pemberton  Sq.,  Boston,  Mass.,  as  noted  in 
our  is^ue  of  Slay  31,  for  rock  excavations  in 
Boston  Harbor,  >lass.  The  work  is  located  in 
the  upper  main  ship  channel  in  Boston  Har- 
bor. .Mass.,  aiul  extends  for  a  distance  of 
abciut  12,i'nu  ft.  downstream  from  a  point 
about  opposite  Ciimmonwcalth  Docks.  The 
rock  excavation  required  is  the  reniov.al  of 
eight  groups  of  ledges  in  the  upper  main  ship 
channel  in  Boston  Harbor.  These  ledges  have 
been  uncovered  in  dredging  to  obtain  the 
depth  of  30  feet  at  mean  low  water.  These 
ledges  and  the  areas  around  them  are  to  be 
removed  to  a  minimum  depth  of  35  ft.  below- 
mean  low  water.  The  material  to  be  removed 
is  believed  to  be  slate  rock,  'fbe  total  esti- 
mated quantitv  tn  be  rein(i\ed  is  32,(i02  cu, 
yds, 

Michigan. 

®The  Newton  Engmeenng  Cii,.  Milwau- 
kee, Wis.,  has  been  awarded  the  general  con- 
tract for  the  construction  of  the  concrete  dam 
and  power  plant  of  the  Peninsula  Power  Co. 
The  d;im  is  to  be  erected  at  I'win  Falls  of 
the  Menonimce  River,  a  few  miles  above  Iron 
Mountain,  .-\bout  4,000  HP.  will  be  developed. 
D.  W.  Mead  Madison,  Wis.,  is  Consulting  En- 
gineer for  the  Power  Company. 

Bids  as  follows  were  received  June  6  by  Col. 
C.  McD.  'fownscnd.  V.  S.  Engineer.  Detrmt. 
JNIich.,  for  dredging  in  Black  River  at  Port 
Huron,  JNlicli.,  the  price  bid  being  per  cu.  yd. 
scow  measurement :  Great  Lakes  Dredge  & 
Dock  Co.,  Chicago,  III.  191/2  cts. ;  Muir-O'Sul- 
livaii  Dredge  &  Dock  Co..  Port  Huron,  Michi- 
gan. 15%  cts. 

Mississippi. 

The  following  bids  were  received  June  6  by 
the  Mississippi  River  Commission.  3rd  Dis- 
trict. Vicksburg.  for  furnishing  and  delivering 
one  steel  hull  tow-boat.  "Issaquena :"  Thomas 
M.  Rees.  P.  O,  Box  709.  Pittsburg,  Pa.,  $68,- 
500,  .300  days;  Dubutpie  Boat  &  Boiler  Works. 
Foot  of  Third  St..  Dubuque.  la..  $67,335.  294 
days ;  Ed.  J.  Howard,  Jeffersonville,  Ind.,  $55,- 
610;  :W)  ilavs  ;  'file  Charles  Ward  Engineering 
Work--.  Cli;irleMc.ii.  W,  Va..  $89,250,  300  days. 

Nebraska. 

•J»l!ids  will  be  received  until  2  |i,  m,.  Tune 
2U.  b\  Bnard  of  Education,  .'-^.  ().  Reese.  .Secy,. 
Randnlph.  Nebr.,  for  the  construction  of  a 
new  high  school  buildin.g  at  Randolph.  John 
Lateiiser.  632  Bee  Bldg.,  Omaha,  Nebr.,  is 
Architect. 

•|«Plans  and  specifications  have  been  pre- 
pared and  will  be  on  file  .it  the  office  of  the 
Secretar>-  of  .State  and  Commissioner  of  Pub- 
lic Lands  ancl  Buildings,  Liiicnln,  Nebr.,  for 
the  st.-ite  buildings  to  be  coi'.structed  as  pro- 
vided bv  appropriations  made  by  the  32d  ses- 
sion of  the  Nebraska  Legislature,  viz, :  2 
Iniildin.gs  for  Hospital  for  Insane,  Lincoln, 
$100,0011;  1  hospital  building  for  S,  &  S,  home. 
Grand  Island.  $15,000;  1  laundrv  building  al 
Hospital  for  Insane,  Hastings.  $211,000:  1 
Sch.i.il  ..f  Agriculture,  CmW.  $75,000;  1  din- 
ing rnom  addition  at  S,  &  S,  home.  Mil  ford, 
$1.5''fi:  1  dining  room  addition  at  Feelile 
Minded  Institute,  Beatrice,  $4,000.  Plans  for 
the  Imildings  at  Grand  Island  are  now  read\- 
for  inspection  .^dllison  Wait,  Secretary. 
Pmard  ■ii'    Public  Lands   and    Building; 

New  Jersey. 

4.1',iiN  will  be  received  until  2  p,  111,.  June 
1(1.  b>  J  Wilson,  Secy.  Department  of  .\gri- 
cultnre,  Washington,  f).  C.  for  fnrni-^bing  m;i- 
terial  and  lalmr  necessary  f.ir  the  C'listruc- 
(ion  nf  two  brick  barns  mi  the  gnninds  .if 
the  United  States  .Animal  Ouaranline  .^tali'Hi 
;it   .\thciiia.  N.  J, 

•J»Bids  are  askel:!  until  11  a.  ni,,  Iiine  29.  by 
Mai,  K,  R.  Raymond.  V.  S.  Enginr,  r.  Wil 
mingfiin.  Del.  as  noted  in  onr  li^t  issue,  for 
dredging  and  dike  removal  in  Alloway  Creek, 
\.  I.  1(  is  proposed  to  dredge  a  channel  6 
ft.  in  depth  below  mean  low  water  and  75  ft. 
in  width  at  bottom  from  Fosters  Bottle  to 
1,000  ft  above  Unper  Hancock  Bri<Ige.  and 
thence,  as  far  as  the  available  funds  will  per- 
mit. 61)  ft.  in  width  at  bottom,  and  6  ft.  deep, 
towanl  Ouintnii,  a  total  distance  of  about  7 
miles;  .ilso  lo  remove  about  2ilO  ft.  of  the  dike 


above  U])per  Haiicnck  Bridge  which  has  fallen 
over.  The  depth  of  cutting  will  average  about 
3  ft.  The  material  to  be  removed  is  believed 
to  be  mud,  sand  and  gravel,  and  the  wrecked 
dike  consists  of  piling,  sheet  piling,  wales  and 
connecting  rods.  Jhe  total  estimated  quantity 
of  dredging  is  :^C.OnO.  .-\bout  $7,700  is  avaif- 
able. 

New  York. 

•J«Bids  will  be  received  until  II  a.  m.,  June 
27,  by  Capt.  F.  T.  .'\rnold,  Constructing  Quar- 
termaster, Fort  London.  Conn.,  for  the  con- 
struction, complete,  at  Fort  Terry,  N.  Y..  of 
four    sets   firemen's   quarters. 

•{•Bids  will  be  received  until  June  14,  liy 
V.  H.  Burton,  Capt.  Quartermaster,  Fort  Jay, 
Governors  Island,  N.  Y.  H.,  for  furnishing 
.5*10  cu.  yds.  crushed  trap  stone. 

^Bids  will  be  received  until  10  a.  m.,  June 
15,  by  Capt.  William  D.  Davis,  Quartermaster, 
Plattsburg  Barrack.  N.  Y..  for  excavating  for 
a  target  pit  about  -500  ft.  long  by  15  ft.  wide, 
constructing  retaining  walls  in  same  and  pro- 
viding a  10-in.  tile  drain  therefrom,  approxi- 
mately 1,200  feet  long:  moving  a  small  build- 
ing about  400  yards;  placing  in  a  trench  a 
cable  to  be  furnished  by  the  government;  e.x- 
tending  masonry  wall  -50  ft.  to  the  southeast; 
extending  a  dirt  embankment  50  ft.  to  the 
southeast ;  clearing  trees  and  underbrush  from 
about  two  acres  of  the  ran.ge. 

4*Bids  will  be  received  until  June  15,  by 
Capt,  F.  H.  Burton,  Quartermaster,  Fort  Jay, 
Governors  Island,  N.  Y.  H.,  for  furnishing 
miscellaneous   plumbing   supplies. 

4*Bids  will  be  received  until  June  17,  by 
Capt.  F.  H.  Burton,  Constructing  Quarter- 
master, Fort  Jay,  Governors  Island,  N.  Y.  H., 
for  furnishing  one  portable  hand  concrete 
mixing  machine,  capacity,  5  cu.   ft.  dry. 

^Bids  will  be  received  until  11  a.  m,,  June 
14,  by  Capt.  F.  H.  Burton,  Quartermaster, 
Fort  Jay,  N.  Y..  for  furnishing  material  and 
labor  for  repairing  the  Governors  Island 
Ferry  landing  and  tlie  Castle  Wharf  at  Gov- 
ernors Island,  N.  Y. 

•J-Bids  will  be  received  until  June  29,  by 
the  Inspector,  Third  Light  House  District, 
Tompkinsville,  N.  Y..  for  furnishing  for 
sixth  order  and  fourth  order  150  and  2-50 
M.  M.  focal  distance  range  and  panel  lenses, 
and  six  60  degrees  panels  for  fourth  order 
fixed   light  lens. 

•J«Bids  will  be  received  until  11  a.  m.,  July 
1,  by  R,  C,  Hollyday,  Chief  of  Bureau  of 
Yards  &  Docks,  Navy  Department,  Washing- 
ton, D.  C.,  for  furnishing  sixteen  electrically- 
driven  capstans  complete:  seven  at  the  navy 
yard  at  New  York  and  nine  at  the  naval  sta- 
tion. Pearl  Harbor.  Hawaii. 

•{•Bids  will  be  received  until  2  p.  rn.,  July  11, 
by  Percy  L.  Lang,  president  of  the  Board 
of  Managers,  Craig  ddoiiy,  Sonyea,  N.  Y., 
for  the  construction,  including  heating,  plumb- 
ing and  electric  work  lor  a  dormitory  build- 
ing in  the  West  Group  of  the  Craig'  Colony 
for  Epileptics,  Sonyea.  N.  Y.  Percy  L.  Lang 
is  president  of  the  board.  Franklin  B.  Ware, 
•Mbany,  N.  Y..  is  architect. 

Ohio. 

_  I'dds  were  opened  June  1  by  Col.  Johu  Mills. 
U.  S.  Engineer.  Cleveland.  O..  for  the  work  of 
building  the  shore  arm  and  the  outer  arm  of 
the  lireakwater  at  .Ashtabula  and  removing 
600  lin,  ft,  of  the  old  breakwater.  It  will  re- 
quire 73,'*.66()  tons  of  stone  to  complete  the 
work.  The  f:dward  fden  Dock.  Dredge  & 
Consirnciion  Co,,  of  Racine,  Wis,,  was  the 
lowest  bidder,  'I'hat  firm  bid  $1.30  a  ton  for 
the  shore  arm,  $1,22V2  a  ton  for  the  outer  arm, 
.ind  SO  cts,  ])fr  lin,  ft,  for  the  removal  of  the 
old  breakwater,  making  the  total  cost  of  the 
job  S;95 1,775.50,  I  In-  Breakwater  Co,,  of  Cleve- 
land and  Phil;idelphia,  was  the  next  lowest 
bidder  at  $1,31  for  both  .-irnis  of  the  new 
breakwater,  and  $20  a  ton  for  the  removal  of 
the  old  breakwater,  'fhe  total  of  this  bid 
was  $979,644,60,  'fhe  other  lirms  and  their 
tot.-il  bids  follow:  Great  Lakes  Dredge  & 
Dock  Co,,  $1.0.36.417;  E,  M  Graves.  $1.I0,S,443; 
Inland  Waterways  Improvement  Co,.  $1.1-39,- 
072;  Gia--t  &  Interior  Construction  Co.,  $1,- 
1  SI. 76:1 


•{•  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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West  Virginia.  Bank  Hliig..  St.  James  St.,  Montreal,  Que. 

,  .  ,                      "it         -  I  4*Bids  will  be  received  until  5  p.  m.,   Tunc 

I  he  lollowing  bids  were  received  June  o  by  oj,    ^,^,  Chairman  of  the   Joint   Building  Com- 

^'.^J""",.^-   W-   ^;'^"staetter.     L.   S.     Lng.neer  ,,,i„^,-     .,,    „,j.    ^fj^^^    ^j    g^,,.,.^    piorwood    & 

\\  heeling   \\  .^  a.    for  constructing  Lock  and  ^y,,j,^,     architects,   28    Toronto    St.,    Toronto, 

^;'','"  ,,?•  }^''  "  ,"^  ^7'^'"xV■•'^.  '"'  A  ^'''""*:  Out.,  for  the  various  trades  required  in  erec- 
ville.  U.  Na.:  (1)  The  Ohio  Kiver  Contract  ,;„„  ^,f  (,,g  Central  building,  Nos.  22-40  Col- 
Co..  Evansville,  Ind. ;  (2)  Shcridan-Kirk  Con-  j^   ^,   gj 

tract  Co.,  Cincinnati.  O. ;  (3)  The  Dravo  Con-  '^  

trading  Co.,  Pittsburg,  Pa.. 

Cofferdam,  16-ft.,  lin.  ft *■-.'« 

Cofrerdani.  10-ft..  lln.  ft ,oVS2lI 

Common  excavation,  cu.   yds ,  aaH 

Kock  excavation,  cu.  yds ..h^kk 

Fill.  cu.  yds "rSxS 

rtiprap.  cu.   yds -^O" 

Stone  ivtving.  ou.  yds -3« 

Round  piles,  lin.  ft ■.  J'ii^ 

Sheet  piles,  ft.  B.M a^-.O^ 

Common  timber,  ft.  B.M „^'Xl^X 

Oali  timber,  ft.  B.M 6S  OOO 

Reinforced  concrete,  cu.  yds IS"}; 

Concrete  (solid  construction),  cu.  yds Go,aOO 

Concrete    (arched- void    consti-uction).    alternative 

bid.   cu.   yds Sn.GOO 

Concrete  paving,  cu.  yds ,,-i'„; „ 

Structural  steel,  pounds '''?'!;aI, 

Reinforcing  rods,   pounds -  •-,55 

Foraings  (including  wrought  iron),   pounds ;i.i,aoo 

Bolts,    etc.,    pounds „'ii!'o!in 

lion  castings,  pounds J.^u.-uu 

Steel  castings,  pounds J''}','?'; 

Bronze,   pounds   '?,i!J 

Pipe.  5-in.,  lin.  ft •_•;? 

Pipe,  4-in.,  lin.  ft ■ 2.^40 

Pipe.  3-in..  lin.  ft 1.0;>0 

Pipe.  2%-in..  lin.  ft 190 

Pipe.  2-in.,  lin.  ft .;;Sn 

Tile  drain,  lin.  ft S>60 

Total  of  bid 

Total  of  alternative  bid 


(1) 

(2) 

(3) 

$;o.oo 

$20.00 

$20.00 

10.00 

5.00 

5.00 

.70 

.65 

.65 

1.2.-I 

1.00 

3.00 

.30 

.40 

.30 

3.00 

4.00 

3.00 

5,00 

6.50 

5.00 

.60 

.70 

.60 

GO.  00 

70.00 

70.00 

50.00 

70.00 

60.00 

SO.OO 

SO.OO 

SO.OO 

10.00 

12.00 

12.00 

5.50 

5.63 

5.75 

G.OO 

6.25 

6.30 

7.00 

7.73 

7.00 

.07 

.065 

.06 

.Ofi 

.055 

.065 

.OG 

.OoS 

.065 

.06 

.055 

.065 

.Ofi 

.055 

.065 

.OS 

.09S 

.065 

.90 

.77 

1.00 

2,. 50 

1.59 

2.15 

2.00 

1.10 

1.45 

1.50 

77 

1.00 

1.50 

.60 

.75- 

1.50 

.40 

■  .50 

.7o- 

.  .:)o 
$745. .533 

.65 

.?752.34T  ■ 

$742,451 

$749. G97 

$749. 2GS 

J741.30e 

Virginia. 

Bids  were  opened  June  1  by  Lt.  Col.  Mason 
M.  Patrick,  U.  S.  Engineer,  Norfolk,  Va.,  for 
dredging  about  4,700,000  cu.  yds.  of  mud  with 
some  sand  from  Norfolk  Harbor,  Va.,  the 
bids  per  cu.' yd.  being  as  follows:  INIorris  & 
Cumings  Dredging  Co..  New  York,  N.  Y., 
11  e/fl  cts.;  P.  Sanford  Ross.  Inc..  Jersey 
Citv.  N.  J.,  11  9/10  cts ;  Norfolk  Dredging  Co.. 
Norfolk,  Va.,  11  4/10  cts.;  Coastwise  Dredging 
Co.,  Norfolk,  Va.,  11  cts.:  W.  L.  Randolph, 
Jr.,  Brooklyn.  N.  Y..  10%  cts.:  Maryland 
Dredging  &  Contracting  Co..  Baltimore,  Md.. 
11  4/10  cts.;  Atlantic.  Gulf  &  Pacific  Co.,  New 
York.  N.  Y.,  12  6/10  cts. 

Rhode  Island. 

Bids  as  follows  were  rec.-ived  June  :'  at  the 
office  of  the  U.  S.  Engineer,  Newport,  R.  I.. 
for  breakwater  construction  at  westerly  storm 
arm  of  breakwater  at  Point  Judith,  R.  I. : 
(H  bid  per  ton  2.000  lbs.  for  Sec.  1,  (2)  bid 
per  ton  for  Sec.  2,  (3)  bids  per  ton  for  Sec. 
3.  (i)  bid  per  ton  for  anv.two  sections,  (-i) 
bid  per  ton  for  Sees.  1,  2  and  3;  fl)  $3.93. 
(2)  $3.93,  (3)  $3.93.  (4)  $3.00,  (.5)  $2.11, 
Tames  E.  Gavnor,  39  E.  14th  street.  New 
York;  (n  $2.7.5.  (2)  $2.-50  (31  $2..3r,.  (h) 
$2.50,  Estate  of  John  Beattie.  Leoto  Island. 
Conn.:  (2)  $2.23.  E.  S.  Belden  &  Sons,  Hart- 
ford, Conn.,   (1)   $2.23. 

Wisconsin. 

Bids  were  opened  June  3  by  the  Bo^ird  of 
Public  Works  of  Racine  for  completing  the 
7th  St.  pier  and  breakwater.  The  Keelvn- 
Schlueter  Co.,  Chicago.  111.,  at  $27,390,  was  the 
only  bidder. 

Canada. 

^Bids  will  be  received  until  noon,  June  26. 
by  City  Secy.-Treas.  C.  O.  Davidson.  Prince 
Albert,  Sask.,  for  construction  of  Power  Sta- 
tion Superstructure  and  transmission  line  por- 
tions of  the  proposed  hydro-electric  power 
development  on  the  North  Saskatchewan  River 
at  LaColle   Falls,   a  distance  of  2.5  miles. 

4»Bids  will  be  received  until  4  p.  m..  July 
•5.  by  R.  C.  Desrochers.  Secy.  Department  of 
Public  Works.  Ottawa.  Ont..  for  the  construc- 
tion of  a  breakwater  at  Bare  Priint.  Port 
Arthur,  Electoral  District  of  Thunder  Bay 
and  Rainy  River.  Ont.  Plans  and  specifica- 
tions may  be  seen  at  that  Department,  and  at 
the  offices  of  E.  B.  Temple.  District  Engineer. 
Port  Arthur,  Ont. :  J.  G.  Sing.  District  Engi- 
neer. Confederation  Life  Bldg.,  Toronto,  Ont.; 
H.    J.    Lamb,    District    Engineer,    Merchants 


U.  S.  ENGINEER  OFFICE,  Wilmington, 
N.  C,  June  1,  1911.  Sealed  proposals  for 
constructing  complete  the  two  (2)  wooden 
hull,  non-propelling.  15-in.  hydraulic  pipe 
line  dredges  Neuse  and  Port  Arthur  will 
be  received  at  this  office  until  noon,  June 
,  30.  1911.  and  then  publicly  opened.  Infor- 
mation on  application.  EARL,  I.  BROWN, 
Capt.   Engrs. 

WAR  DEPARTMENT.— U.  S.  Engineer 
Office.  Montgomery,  Ala.,  June  6,  1911. 
Sea.led  proposals  for  dredging  at  mouth  of 
Apalachicola  River,  Florida,  will  be  re- 
ceived at  this  office  until  1  o'clock  p.  m.. 
July  6.  1911.  and  then  publiclv  opened. 
Information  on  application.  G.  D.  FITCH. 
Lt.   Col.,   Engrs. 


U.  S.  ENGR.  OFFICE,  Boston,  Mass.. 
May  26.  1911. — Sealed  proposals  for  rock 
excavation  in  Boston  Harbor.  Mass..  will 
be  received  here  until  12  M..  June  26.  1911, 
and  then  publicly  opened.  Information  on 
application.  FREDERIC  V.  ABBOT,  Col.. 
Engrs. 

SPECIAL  BOND  ISSUE   OF  1911. 
W.^TER   DEPARTMENT. 

Muskogee,  Okla. 
WATER  INTAKE  AND  INLET  TOWER. 
Sealed  proposals  will  be  received  by  the 
City  Council  of  the  City  of  Muskogee, 
Okla.,  until  Tuesday,  June  27,  1911,  at  10 
o'clock  a.  m.,  and  opened  immediately 
thereafter,  for  the  construction  of  a  water 
intake  and  inlet  tower.  All  bids  must  be 
filed  with  Chas.  Wheeler.  Jr.,  City  Clerk. 

The  water  works  intake  is  a  o4-in.  sub- 
merged concrete  pipe  line  2,600  ft.  1  in. 
long  to  be  laid  across  the  Arkansas  River 
and  up  to  the  bed  of  the  Grand  River. 

The  intake  tower  is  a  concrete  structure 
built  at  the  upper  end  of  the  intake. 

Proposals  for  this  contract  shall  be  ac- 
companied by  a  certified  check  for  $5,000, 
made  payable  to  the  City  of  Muskogee, 
Okla.,  without  condition. 

Plans  and  specifications  can  be  seen  and 
secured  at  the  office  of  the  City  Engineer, 
Muskogee,  Okla.,  or  at  the  office  of  the 
Consulting  Engineer.  114  Liberty  St.,  New 
York  City,  after  June  10,  1911,  upon  pay- 
ment of  two  and  one-half  dollars  ($2.50). 

The  right  is  reserved  to  reject  any  or  all 
bids  or  to  accept  that  one  which,  in  the 
judgment  of  the  City  Council,  is  for  the 
best  interest  of  the  city. 

By  L'l-der  of  the  City  Council. 

E.  H.   FLEMING. 
Commissioner  of  Water,  Sewer  and 
Lights. 
ALEXANDER  POTTER, 

Consulting  Engineer. 
T.   P.   CLONTS, 


PAVING. 

The  Cit.v  of  Dowagiac,  Mich.,  hereby 
gives  notice  that  proposals  will  be  re- 
ceived imtil  2  o'clock  p.  m..  on  the  19th 
day  of  June,  191],  at  the  office  of  the 
City  Clerk,  for  furnishing  of  all  material 
and  doing  the  work  of  grading  and  pav- 
ing High  street  from  the  northerly  line 
of  its  intersection  with  Front  street  to 
the  easterly  line  of  its  intersection  with 
Lowe  street  with  a  six-inch  concrete 
pavement,  surfaced  with  bitumen,  and 
combined  curb  and  gutter.  Bidders  will 
state  in  their  bids  the  kind  of  paving  and 
curb  proposed.  Bidders  will  also  state 
the  price  of  combined  curb  and  gutter. 

The  work  to  be  done  according  to  speci- 
fications, plans  and  diagrams  on  file  in 
the  office  of  tlie  City  Clei'k.  and  which 
contain  an  estimate  of  excavation  and 
quantity  of  work  to  be  done. 

A  guaranty  of  workmansliip  and  dura- 
bility for  the  term  of  one  year  will  be 
required.  A  certified  check  for  at  least 
ten  per  cent  of  the  largest  amount  bid 
by  each  bidder  must  accompany  the  bid; 
the  same  to  be  forfeited  if  the  bid  be 
accepted  and  the  bidder  neglect  or  refuse 
to  enter  into  contract.  Tlie  city  reserves 
the  right  to  reject  any  and  all  bids.  Bid- 
ders will  furnish  satisfactory  surety 
lionds  for  performance  of  contract,  for 
labor  and  material  and  for  said  guaranty. 
WM.   T.  EASTON. 

C:ty   Clerlv. 

Dated  June   C.    1911. 


CONCRETE       VIADUCT       OVER 
HOUSTON  SHIPCHANNEL. 

Houston,  Texas.  May  23,   1911. 

Sealed  proposals  will  be  received  at  the 
office  of  Dan  C.  Smith,  Jr..  City  Con- 
troller and  City  Secretary,  City  Hall, 
Houston,  Texas,  until  12  o'clock  noon, 
July  3d,  1911,  for  the  construction  of  a 
reinforced  concrete  viaduct  over -the  Hous- 
ton Shipchannel.  The  structure  will  be 
about  1,650  feet  in  length  and  60  feet  wide. 

Specifications  and  plans,  bidding  blanks, 
etc.,  can  be  obtained  upon  application  at 
the  office  of  F.  L.  Dormant.  City  Engi- 
neer, Houston,  Tex.,  by  making  a  deposit 
of  $20.00  with  the  City  Engineer. 

A  certified  check  of  the  bidder  on  any 
bank  in  Houston,  Tex.,  payable  to  the 
order  of  H.  B.  Rice,  Mayor,  for  $20,000  will 
be  required  to  be  deposited  with  the  bid. 

Bidders  are  expected  to  examine  the 
site  of  the  viaduct  and  acquaint  them- 
selves with  local  conditions. 

The  successful  bidder  will  be  required 
to  give  bond  and  comply  with  City  Char- 
ter respecting  contracts,  and  to  execute 
the  usual  form  of  contract  as  prepared  by 
the  City  Attorney. 

The   right   is  reserved   to  reject  any  or 
all   bids  or  to   accept   any   bid   considered 
advantageous  to  the  City  of  Houston. 
H..  B.   RICE, 
Mayor  of  the  City  of  Houston. 
Texas. 

F.  L.  DORM.\NT.  City  Engineer. 


BRIDGE. 

Notice  is  heret)y  given  that  sealed  bids 
will  be  received  until  2  o'clock  P.  M.  of 
June  22,  1911,  for  the  construction  of  a 
steel  bridge  with  concrete  floor  across 
Iowa  River  at  Iowa  Falls,  Iowa.  Length 
of  bridge  353  feet,  roadway  20  feet  wide,  2 
sidewalks  each  5  feet  wide.  Check  for  10 
per  cent  of  bid  must  accompany  bids. 
The  Board  of  Supervisors  reserve  the 
right  to  reject  any  or  all  bids.  Plans  and 
specifications  on  file  at  County  Auditor's 
Office,  Eldora,  Iowa.  Letting  to  be  at 
Court  House,  Eldora.  Iowa.  June  22.  1911, 
at  2   P.   M. 

E.    L.   M.\RRIAGE. 
County  -Auditor, 
Hardin  County,   Iowa. 


•J"  indicates  •work  new  open  for  bids.     ®  indicates  a  contract  let  recently. 
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IRRIGATION. 

Denver.  Colorailo.  .lune  10.  \'.<\\. 
Sealed  proposals  will  be  received  at  tlie 
offlce  of  Tlie  Field,  Fellows  &  Hinderlider 
Engineering  Company,  Denver,  Colorado, 
until  2:00  p.  m.,  June  26.  1911,  for  the 
excavation  of  canals  and  the  construction 
of  headworks,  wood  stave  pipe,  flumes, 
pumping  machinery,  etc.,  for  the  Grand 
Valley  Irrigation  Pistrict.  at  Grand  Val- 
ley.   Colorado. 

This   work   involves    the    expenditure   of 
more  than  $150,000. 

Plans,  specifications  and  other  particu- 
lars may  be  obtained  at  the  ofBce  of  The 
Field.  Fellows  &  Hinderlider  Engineering 
Company,  43.5  Century  BIdg.,  Denver. 
Colorado.  A  deposit  of  .$5.00  will  be  re- 
quired tor  eacli  set  of  plans  and  specifica- 
tions taken  from  the  olBce. 
THE  ■mLLCOX  CAN.\L  COJIP-\NY, 
By  ,1.   A,   .Smith,  Secy. 


SEWERS. 

The  cit\'  of  Nevada.  Inwa,  will  receivi' 
bids  until  7:.".0  p.  m.,  June  20,  Itlll,  for 
the  construction  of  appro.ximately  thirty- 
eight  thousand  lineal  feet  of  sanitary 
sewers  and  disposal  idant  there.  For  more 
iletinite  information  ap|ily  R.  A.  DAVIS. 
City  cit-rk. 
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Reichert    Forms 

Save  3c  per  square  foot 
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SPON  &  CHAMBERLAIN 


OFFICE    OF   THE   SEWER.AGE 
COMMISSION 
OP    THE 
CITY   OF  BALTIMORE. 
Sealed  proposals  indorsed  "Proposal  for 
Constructing    Jones    Falls    Conduits,    Sec- 
tion No.  1,  Storm  Water  Contract  No.  14," 
addressed  to  the  Board  of  Awards  ot  Bal- 
timore   City,    will    be    received    at    the    of- 
fice of  the  City  Register,  City  Hall.  Balti- 
more,   Md..    until    11    a.    m.,    Wednesday. 
June  2S,  1011,  for  constructing  Jones  Falls 
Conduits,    Section    No.    1,      Storm      Water 
Contract    No.    14,    as    shown    on    plans    on 
file   in   the   office   of  Mr.    Calvin   W.    Hen- 
drick,    Chief    Engineer    of    the    Sewerage 
Commission. 

Specifications  and  plans  can  be  obtained 
upon  application  at  the  office  of  the  Sew- 
erage Commission,  Room  904,  American 
Building.  Baltimore,  Md..  on  and  after 
June  2,  1911.  A  charge  of  $15.00  will  be 
made  for  each  specification  and  blue 
prints.  This  charge  will  be  refunded  up- 
on the  return,  on  or  before  June  2S.  1911, 
of  the  unused  specifications  and  plans  in 
good  condition,  or  upon  the  return  of  the 
plans   in  case  a  bid  is  submitted. 

A  certified  check  of  the  bidder,   for  the 
sum  of  $1S,000,  on  a  clearing-house  bank, 
made   payable  to  the  order  of  the  Mayor 
and    City    Council    of    Baltimore,    will    be 
required  to  be  deposited  with  each  bid. 
.\pprixomate  quantities: 
2S,000  cu.   yds.   earth  excavation. 
900  cu.   yds.   rock   excavation. 
40.000  cu.   yds.   concrete  masonry. 
750  cu.   yds.   brick  masonry. 
4,000,000  lbs.   reinforcing  steel. 

12,000  sq.    yds.   granolithic   resurfacing. 
140,000  lin.   ft.   piles. 

U.OUO  M.    ft.    B.    M.    lumber   in    founda- 
tion. 
.'.0  tons  cast-iron  pipe  and  specials. 
:iuO  lin.    ft.    vitrified   sewer   pipe.    6    to 
30  ins.  in  size. 
40  tons  structural  steel. 
The    successful    bidder   on    this   contract 
will  be  required  to  give  bond  and  comply 
with    the    City    Charter    respecting    con- 
tracts. 

The  Board  ot  Awards  reserves  the  right 
to  reject  any  and  all  bids. 

By  order  ot  the  Sewerage  Commission. 
CHARLES   ENGLAND, 

Chairman. 
HARRY    W.    RODGERS. 

Secretary, 
.approved: 

JAMES  H.  PRESTON,  Mayor, 
President,  Board   of  Awards. 


123  E.G.   Liberty   Street 


NEW  YORK 


OPEN    DITCHES. 

Bids  will  be  received  until  oMJii  p.  ni., 
July  15,  1911,  by  the  Board  of  Conunis- 
sioners  of  the  Sixth  Ward  and  Crowley 
Drainage  District,  at  Crowley,  La.,  for  iht- 
construction  of  about  40  miles  of  open 
ditches  ranging  from  2  to  G  miles  in 
length.  10  to  40  feet  in  width  and  2  to  .j 
feet  in  depth,  approximating  GOO. 000  cu. 
yds.,  and  about  90  acres  of  clearing.  No 
rock.  Mostly  open  prairie.  Three  lines  of 
railway.  The  right  is  reserved  to  reject 
any  and  all  bids.  Each  bid  must  be  ac- 
companied by  certified  check  foi-  Jl.OOn. 

H.   E.   LEWIS.   President. 

W.   S.  WHITE,  Engineer. 

L.    A.   WILLI.\MS.   Si'cretary. 


U  S  ENGINEER  OFFICE,  Kansas 
City,  Mo.  June  .",  1911.  Sealed  proposals 
for  constVuotins  standard  revetment  on 
Missouri  River,  about  eighteen  miles  be- 
low Kansas  City,  Mo.,  will  be  received 
here  until  12  noon,  July  3.  1911,  and  then 
publicly  opened.  Information  on  applica- 
tion. "  EDWARD  H.  SCHULZ,  Major, 
Engrs. 
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described  has  saved  him  hundreds  of  dollars  by 
enabling  him  to  prevent  drill  bits  from  sticking  m 
the  drill  hole.  A  mining  engineer  has  sent  us  » 
table  showing  the  output  before  certain  of  the 
author's  suggestions  were  adopted  and  after  they 
were  put  into  practice,  giving  an  increase  of  70% 
in  the  number  of  tons  broken  per  drill. 

Contractors  will  do  well  to  put  this  book  into 
the  hands  of  their  superintendents  and  foremen. 

It  contains  384  pages  and  .ts  price  isSS.OO  net, 
postpaid. 
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is  a  high  grade  monthly  illustrated 
magazine  of  about  one  hundred 
pages  in  each  number,  and  contains 
the  original  papers  o£  engineering 
interest  that  have  been  presented  to 
the  society,  with  the  discussion  of 
the  same.  These  papers  treat  of 
subjects  in  all  lines  of  engineering, 
are  well  illustrated  and  should  be  of 
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The  Possibilities  of  Flexible  Suspended 
Centering  for  Arches. 

A  certaiiil)  interesting  and,  we  believe,  a 
proniising  development  in  arch  centering  is 
outlined  on  a  succeeding  page  of  this  issue. 
1  he  proposition  is  to  use  a  flexilile  centering 
suspended  from  cables.  On  first  thouglit  tins 
seems  almost  absurd,  but  we  believe  that  a 
careful  study  of  the  article  published  else- 
where will  beget  very  considerable  respect  for 
the  idea.  We  shall  not  repeat  the  argument 
tor  the  flexible  suspenrled  centering  here  as 
it  cannot  be  better  presented  than  it"  is  in  the 
article  itself  which  should  be  read.  The 
theory  of  the  fle.xilile  centering  is  sound.  Its 
practical  success  has  been  actually  proven  up 
to  spans  of  .50  ft.  If  it  is  successful  for  .50 
ft.  spans  it  is  reasonable  to  argue  that  it  will 
be  successful  for  somewhat  longer  spans.  The 
question  is  for  just  how  nnich  longer  spans 
may  we  reasonably  expect  success.  The  in- 
ventor evidently  sees  no  insurmountable  ob- 
stacle to  practical  success  for  any  of  the  ma- 
sonry arch  spans  which  have  yet  been  attained 
and  apparently  lias  great  confidence  of  suc- 
cess for  spans  well  beyond  any  that  exist. 
He  may,  and  doubtless  does,  expect  to  find 
engineers  reluctant  to  agree  with  him.  With 
increasing  weight  to  lie  suspended  the  means 
of  adjustment  offer  increased  difficulties  and 
with  increasing  span  the  possibilities  of  lateral 
cable  sway  offer  uncertainties.  We  can.  how- 
ever, well  leave  these  prolilems  to  the  fu- 
ture. The  more  important  matter  is  that  we 
Iiave  in  the  suspendeil  flexible  centering  a 
proved  means  of  supporting  masonry  arches 
of  small  and  mriileratc  spans  during  construc- 
tion which  involves  much  less  cost  and  risk 
than  the  ordiiiar\-  ri.yid  falseworks  centering. 
One  always  takes  a  chance  of  having  to  con- 
fess error  in  passing  judgment  in  such  cases 
liut  we  believe  that  a  careful  study  of  Mr. 
Aylett's  tests  ami  of  the  construction  work 
carried  out  by  him  warrants  us  in  risking  the 
above  statement. 


Two    Theories    of    Rate    Making. 

We  are  now  in  a  period  of  transition  from 
rate  regulation  liy  competition  to  rate  regula- 
tion by  government.  Thus  far  only  one 
theory  of  rate  makin.g  seems  to  have  been 
adopted  by  public  service  commissions.  It  may 
be  termed  the  theory  of  fair  return  on  the 
value  of  the  plant  and  its  established  business. 
This  tlieory  has  been  so  commonly  accepted  as 
rational  that  we  have  yet  to  hear  of  a  single 
case  where  it  has  been  contested.  Vet  it  is 
open  to  two  serious  objections,  one  of  whicli  is 
so  serious,  we  believe,  as  to  be  fatal. 


Elsewhere  in  this  issue  we  reprint  that  part 
of  a  decision  of  the  Wisconsin  Railroad  Com- 
mission relating  to  its  method  of  determining 
the  rate  of  "fair  return"  on  the  value  of  a 
lighting  company ;  and  it  is  noteworthy  that 
never  once  docs  the  commission  question  the 
soundness  of  tlie  fair  return  theory.  Yet  the 
connnission  quotes  a  pregnant  sentence  from 
•"he  decision  of  Justice  TimHn  in  the  "Soo" 
case,  as  follows : 

It  is  also  to  be  considered  that  this  margin  [of 
surplus  above  a  "fair  return"  on  the  investment] 
ought  ntit  ordinarily  to  be  exhausted  or  swept 
away  by  orders  or  requirements  of  the  Railroad 
Commission  as  fast  as  accumulated,  because  hu- 
man nature  or  railroad  natui'e  is  such  that  no 
one  will  long  economize  on  operiiting  or  other 
expenses  if  his  economy  only  furnishes  a  larger 
basis    for    further   exactions. 

Justice  Timlin  perceived  the  defect  in  the 
"fair  return"  tlieory.  for  he  saw  that  if  every 
public  service  corporation  were  permitted  to 
earn  a  "fair  return"  on  the  value  of  its  prop- 
erty and  no  more,  then  all  the  present  struggle 
for  greater  efficiency  would  cease.  No  longer 
would  it  be  judicious  to  buy  a  low  priced  ma- 
chine capable  of  doing  the  present  work  of  a 
higli  priced  machine,  for  the  very  act  of  sub- 
stituting the  machine  of  lower  price  would  act 
to  reduce  the  "fair  return"  permitted  by  a 
public  service  commission  liecause  the  less  tlie 
cost  of  the  plant  the  smaller  the  total  prnlit 
allowed  under  the  "fair  return"  theory. 

In  our  issue  of  May  2o.  1!)|0,  we  pointed  out 
the  fallacy  upon  wdiich  this  theory  rests.  It 
consists  in  reasonin.g  that  profits  are  a  form  of 
return  to  cajiital,  whereas  true  profit  is  really  a 
return  to  mana,gerial  brains.  The  Wisconsin 
Railroad  Commission,  in  the  decision  (|uoted 
elsewhere  in  our  columns,  has  the  right  con- 
ception .•ilioiU  profits,  fnr  the  commission 
points  out  that  the  "fair  return"  on  the  invest- 
ment is  composed  of  two  elements:  First,  the 
interest  nr  rental  relinii  on  the  capital;  sec- 
iiiul,  the  true  pmhl  ur  recninpcnse  to  the  cm- 
(iloyers. 

The  fundamental  law  of  the  science  of  maii- 
a.gement  is  that  paymeiU  for  services  sliall  be 
jiroportiimate  to  perform.ance.  Because  this 
law  ])revails  in  the  American  world  of  com- 
petitive  hnsiness,  in  so  far  at  least  as  employ- 
ers themselves  are  concerned,  we  have  devel- 
oped the  most  economic  system  of  railway 
transportation  to  he  found.  Due  to  the  keen 
struggle  to  increase  profits  by  reducing  op- 
erating expenses,  .American  railway  managers 
have  accomplished  wonders  with  compara- 
tively small  amounts  of  invested  capital.  Now 
these   same   men   are   confronted    with   a   new 
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condition  founded  on  a  new  theory,  the  es- 
sence of  winch  is  this:  It  shall  no  longer  be  a 
mark  of  managerial  merit  to  accomplish  a  de- 
sired result  with  little  caiiital.  The  more  capi- 
tal yon  invest  in  the  plant,  the  greater  will  be 
the  permissible  protits,  for  the  "fair  return"  is 
to  he  a  percentage  of  the  total  investment.  It 
shall  no  longer  avail  you  to  reduce  operating 
expenses,  wdiether  liy  invention  and  develop- 
ment of  improved  machinery,  whether  by  the 
use  of  electricity  instead  of  steam,  whether  by 
the  elimination  of  curvature  and  grades,  or  by 
any  of  the  myriad  possible  means  of  increas- 
ing railway  eflicieiicy.  For  you  are  absolutely 
limited  to  a  "fair  return"  on  the  investment  in 
the  plant,  and  the  moment  you  manage  to  in- 
crease the  rettirn  by  any  means  wdiatsoever, 
that  moment  will  the  public  pounce  upon  you 
and  take  away  all  that  you  have  secured  above 
what  the  public  has  decreed  shall  be  your 
"fair  return  ' —your  (i  or  8  per  cent  on  the  in- 
vested capital. 

The  "fair  return"  theory  lias  little  to  com- 
mend it  except  its  simplicity,  and  the  sim- 
plicifx  is  of  the  kind  possessed  by  the  guillo- 
tine. It  is  a  simple  contrivance  that  puts  an 
end  to  ambitions,  without  discrimination  be- 
tween good  or  bad. 

In  onr  issue  of  May  2-5.  11)10,  we  called  at- 
tention to  the  reductio  ad  absurdum  that  will 
attend  any  attemiit  to  apply  the  "fair  return" 
theory  to  stich  public  service  corporation  as 
the  express  companies,  which  have  practically 
no  plant  (see  Knoinkkring  &  Contr.\cting, 
bell,  I.  lOII.  for  data  as  to  express  compa- 
nies). In  the  entire  absence  of  a  plant,  the 
;ip|iIicalion  of  the  "fair  return  on  the  invest- 
ment" theory  of  rate  makin.g  would  result  in 
no  "rettirn"  at  all  to  the  corporation.  Yet  it 
can  not  he  logically  maintained  that  such  a 
corporation  is  entitle<l  to  no  jirollt. 

The  really  fair  return  to  which  every  cor- 
pnration  is  entitled  consists  of  two  elements: 
lirst,  the  interest  on  the  investerl  capital ;  sec- 
ond, the  i)rolit  for  the  business  management  of 
the  corporation.  The  first  of  these  elements  is 
properly  a  percentage  of  the  cost  of  the  plant 
and  its  development  expense  or  going  value. 
The  second  element — the  true  profit — bears  no 
ncces.sary  relation  to  the  cost  of  the  plant,  and 
it  is  therefore  illogical  to  rate  true  profits  in 
terms  of  the  cost  of  the  plant.  True  profits 
arc  preferably  rated  as  a  percentage  of  the 
gross  annual  income.  .\  contractor,  for  cx- 
;imple,  never  sjieaks  of  his  proCxt  in  any  other 
way  than  as  a  percentage  of  his  contract  price. 
Si.i.  too.  the  merchant  and  the  manufacturer 
.ilways  rate  their  profits  in  terms  of  the  sell- 
ing price  of  the  goods  or  products. 
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It  may  be  contended  that  it  is,  after  all,  im- 
material whether  a  profit  be  expressed  in 
terras  of  the  gross  annual  income  or  in  terms 
of  the  capital  invested  in  the  busines.  But  we 
have  already  shown  to  what  absurd  conclu- 
sions the  latter  method  leads  when  the  "fair 
return"  on  the  investment  theory  of  rate  mak- 
ing is  applied.  Hence  there  must  be  some  un- 
derlying principle  of  economics  that  is  vio- 
lated when  true  prolits  arc  measured  in  terms 
of  invested  capital.  Brief  consideration  only 
is  necessary  to  disclose  this  economic  princi- 
ple, which  may  be  formulated  thus : 

The  measure  of  efUcicnl  management  is  the 
percentage  of  labor  saved  by  its  apflieation. 

If  John  Smith,  who  is  an  average  manager, 
so  manages  the  construction  of  a  building  that 
it  requires  1,000  carpenter-days  for  its  erection. 
whereas  Tom  Jones  so  manages  the  same  con- 
struction   as    to    require    900    carpenter-days, 
then  Tom  Jones  is  10  per  cent  more  efficient  as 
a  manager  than  John  Smith.     In  the  ordinary 
course   of    events   Tom    Jones    will    therefore 
command  an  income  measured  by  his  10  per 
cent  more  efficient  performance;  and,  if  he  be- 
comes a  contractor,  his  profits  will  be  fully  10 
per  cent  of  the  labor  cost  of  his  work.    In  the 
final  analysis,  all  material  and  machinery  are 
nothing  but  crystallized  labor.     Therefore  the 
manager  of   a   railway,   from   its   inception   to 
the  present  day  of  its  operation,  has  been  do- 
ing nothing  more  than  direct  the  energies  of 
men.     Today,   when   the   railway  is   in  opera- 
tion, a  part  of  those  energies  e.xist  as  crystal- 
lized labor— rails,  tie-S,  embankments,  locomo- 
tives, cars,  buildings,  etc.     But  the  greater  part 
of   the   labor    of    producing   transportation    is 
non-crystallized.      It    consists    of    daily   wages 
and  salaries,  which  have  no  necessary  relation 
to  the  crystallized  labor — the  plant.     Since  the 
efficiency  of  the  railway  manager  can  only  be 
measured  in   terms  of  the  total   labor  econo- 
mized, it  follows  that  it  must  be  e.xpressed  as 
a   percentage   of   the   crystallized    labor   saved 
plus  a  percentage  of  the  non-crystallized  daily 
labor  saved.     The  "percentage  of  the  crystal- 
lized labor  saved"  is  the  interest  saved  on  the 
cash  investment.     The  "percentage  of  the  non- 
crystallized  or  daily  labor   saved''  is   the  per- 
centage   of   operating   expense    saved    by   effi- 
cient    management.      Interest     saved     is     one 
thing;    operating    expense    saved    is    another. 
The  object  of  efficient  management  is  to  make 
the  sum  of  these  two  savings  a  maximum,  and 
thus  secure  the  maximum   economy  of  labor. 
Btit  this  object  would  be  completely  frustrated 
by  any  rule  of  action  compelling  the  manager 
to  measure  his  savings  of  crystallized  and  un- 
crystallised  labor  in  terms  of  crystallized  labor 
only.     Yet  this  is  precisely  the  rule  of  action 
that  the  theory  of  "fair  return"  on  the  value 
of  the  plant  entails. 

.\n  elementary  illustration  may  serve  to 
make  this  statement  clearer.  Suppose  the 
public  were  to  say  to  Tom  Jones,  the  builder: 
"Hereafter  you  will  not  be  allowed  to  secure 
a  profit  of  10  per  cent  on  the  carpenter  labor 
that  you  employ,  but  your  profit  will  be  lim- 
ited to  8  per  cent  on  the  cost  of  the  tools  that 
the  carpenters  use."  What  would  be  the  re- 
sult? Would  Tom  Jones  exert  his  wits  and 
his  energy  in  devising  economic  methods  of 
erecting  buildings?  Would  he  be  concerned  as 
to  the  skill  and  energy  of  the  carpenters  em- 
ployed by  him?  Not  one  whit!  Under  such  a 
blighting  rule  of  action,  his  one  concern  would 
be  to  invest  as  much  capital  in  tools  as  possi- 
ble. How  effectively  the  tools  were  used,  or 
who  used  them,  would  be  a  matter  of  complete 
indifference  to  Tom  Jones.  .And  this,  in  a 
nut  shell,  is  the  theory  of  rate  making  that  we 
have  termed  the  "fair  return  on  the  invest- 
ment theory,"  which  as  yet  is  the  only  rate 
making  theory  that  commisions  and  courts 
have  had  to  consider. 

In  our  issue  of  June  8,  1!)10,  we  proposed  a 
new  theory  of  rale  making  and  discussed  it 
under  the  caption  if  ".V  Periodic  Rate  Fixing 
System  for  Contr  "-ng  Public  Service  Cor- 
porations." The  li'.oTv  was  formulated  as 
follows: 

The  rates  charged  by  til  puh'ic  service  cor- 
porations should  be  perivdirally  fired  so  as  to 
yield  only  a  small  true  profit  at  the  date  of 
regulation,  the   time  betzveen   sidh   periods  of 


rate  fixing  being,  in  essence,  the  term  of  the 
patent  granted  to  managerial  brains. 

In  that  article  we  pointed  out  the  close 
analogy  between  the  imaginative  power  and 
inventive  ability  of  the  great  railway  manager 
of  the  type  of  Harriman  and  the  genius  of 
Edison.  Our  Edisons  have  been  protected  in 
their  creations  by  patents  of  limited  duration 
(17  years),  whereas  our  Ilarrimans  have  been 
imwisely  permitted  to  enjoy  the  exclusive 
right  to  their  inventions  indefinitely.  In  fact 
where  they  have  worked  in  monopolistic  fields 
they  have  been  able  to  capitalize  a  very  large 
part  of  the  annual  savings  they  have  effected, 
thus  placing  the  public  under  perpetual  bond- 
age to  their  brains.  For  Harriman,  as  for 
Edison,  there  should  be  similar  inducements 
to  exercise  their  creative  faculties,  and  simi- 
lar protection  for  a  period  of  time  in  the  full 
enjoyment  of  the  savings  effected. 

In  offering  the  periodic  theory  of  rate  mak- 
ing as  a  rational  solution  of  this  extremely 
difficult  problem  in  political  economy  we  wish 
to  urge  that  the  periods  of  rate  making 
should  be  long  enough  apart  to  encourage 
public  service  corporation  investors  and  mana- 
gers to  work  with  the  same  zeal  that  they  have 
shown  in  the  past.  In  the  periodic  fi.xing  of 
rates  the  invested  capital  should  receive  its 
return  in  the  form  of  a  low  rate  of  interest, 
say  5  or  6  per  cent  at  present,  and  the  annual 
profits — the  excess  above  this  interest — should 
be  a  percentage  of  the  gross  income  or  of  the 
operating  expense — it  is  immaterial  which. 


The    Use    of    Concrete    in    Irrigation 

Work  and  the  Action  of  Alkali 

Salts  on  Cement. 

The  importance  of  concrete  in  irrigation 
work  construction  is  well  illustrated  by  the 
description  on  a  succeeding  page  of  the  struc- 
tural features  of  the  South  San  Joaquin  works 
in  California.  Concrete  is  being  used  in  these 
works  for  lining  tunnels  and  canals,  for  dams, 
canal  drops,  siphons,  culverts,  sand  sluices  and 
bridges  and  even  contemplated  for  flumes  on 
piers.  This  example  is  but  one  of  many  af- 
forded by  recent  irrigation  works  construction 
in  the  western  United  States.  Indeed  so  im- 
portant has  the  material  become  in  such  work 
that  the  office  of  Experiment  Stations  of  the 
Department  of  .Agriculture  has  since  1908  been 
conducting  a  special  study  of  its  use  and  will 
soon,  according  to  recent  announcements,  pub- 
lish the  results.  Contemplating  the  availa- 
bility in  the  sections  where  this  irrigation 
work  is  going  on  of  other  materials  suitable 
for  the  structures  named  speculation  arises  as 
to  what  the  present  status  of  irrigation  con- 
struction would  have  been  had  not  concrete 
been  available.  Incidentally  too,  viewing  the 
extensive  and  general  use  of  concrete  and 
bearing  in  mind  the  alarms  that  have  been 
voiced  of  the  destructive  action  of  alkali  so- 
lutions on  cement,  speculation  naturally  arises 
as  to  the  seriousness  of  this  danger. 

Some  three  years  ago  a  series  of  investiga- 
tions into  the  disintegration  of  cement  by  al- 
kali was  conducted  by  the  Montana  .Agricul- 
tural College  Experiment  Station.  This,  we 
believe,  was  the  first  publication  on  the  sub- 
ject to  be  made  with  authority.  The  results 
were  summarized  in  Engineering  &  Contr.xct- 
INC  for  June  24,  1908.  Subsequently  other  ac- 
counts and  discussions  of  the  action  of  alkali 
salts  on  hydraulic  cements  have  appeared  and 
will  be  found  in  our  issues  of  June  5,  June 
15  and  July  20,  1910.  The  latest  statement  in 
the  matter  is  now  before  us  in  the  form  of  a 
bulletin  accounting  the  continuation  of  its 
early  investigations  by  the  Montana  Agricul- 
tural College.  Much  of  the  work  recorded— 
largely  a  chemical  study — is  of  too  special  a 
character  to  be  interesting  in  detail  to  engi- 
neers but  the  .general  scope  of  the  work  and 
the    conclusions    reached   bear   summarizing. 

In  its  original  bulletin  the  MoiUana  Experi- 
ment Station  proceeded  no  farther  than  to 
record  the  circumstances  and  characteristics 
of  certain  concrete  failures  attributed  to  al- 
kali salts  and  to  present  such  tests  as  had 
been  made  and  considered  sufficient  to  indi- 
cate that  the  attributed  cause  of  failure  was 
the  actual   cau.se.     In  the  present  bulletin   are 


given  the  studies  made  to  answer  why  and 
how  alkali  salts  act  to  disintegrate  concretes 
and  mortars.  The  general  method  of  making 
the  studies  was  to  test  the  effect  upon  cement 
separately  of  solutions  of  the  salts  prevalent 
in  "alkali"  as  that  term  is  popularly  under- 
stood in  the  arid  regions  of  the  West.  These 
salts  are  sodium  sulphate  (white  alkali)  ;  so- 
dium carbonate  (black  alkali);  magnesium 
sulphate,  and  sodium  chloride.  An  artificial 
sea  water  solution  was  also  tested.  For  the 
detail  of  the  reasoning  the  reader  is  referred 
to  the  bulletin  ;  the  conclusions  reached  were 
as   follows : 

The  disintegration  of  cement  by  all<ali  salts 
is  principally  due  to  reactions  between  these 
.salts  and  the  calcium  hydroxide  necessarily  pres- 
ent in  set  cement.  As  a  result  of  these  reac- 
tions relatively  insoluble  new  compounds  are 
formed  in  the  body  of  the  cement  structures. 
Tliese  new  compounds  have  greater  weight  and 
require  greater  .space  than  the  calcium  hydroxide 
replaced.  In  order  to  obtain  the  necessary  space 
the  new  compounds  force  apart  the  particles  of 
the  cement,  thus  weakening  or  brealting  the 
binding   material. 

The  compounds  resulting  from  these  reactions 
with  the  various  destructive  salts  are  as  follows: 
With  sodium  sulphate  the  resulting  compounds 
are  sodium  hydroxide,  wliich  is  soluble  and 
therefore  is  removed  by  leaching,  and  g>'psum, 
which  is  relatively  insoluble  and  therefore  ac- 
cumulates in  place  of  the  calcium  hydroxide. 
With  magnesium  sulphate  the  resulting  com- 
pounds are  magnesium  hydroxide  and  gypsum, 
both  of  which  are  insoluble  and  accumulate  in 
place  of  the  calcium  hydroxide.  With  sodium 
carbonate  tlie  soluble  sodium  hydroxide  and  the 
insoluble  calcium  carbonate  are  formed.  In  this 
case  there  is  little  increase  in  the  space  required 
Inut  the  silicates  and  aluminates  are  also  at- 
tacked and  dissolved.  This  solvent  action  is 
especially  marked  upon  the  silica.  This  loss  of 
silica  must  weaken  the  cement  but  there  is  little, 
if  any,  crumbling  due  to  expansion. 

The  additional  material,  requiring  increased 
space,  consists  in  part  of  dry  matter  and  in  part 
of  combined  water,  which  is  taken  up  by  the 
cement  during  its  exposure  to  the  alkali  solu- 
tions. This  increase  in  dry  matter  is  brought 
about  by  the  formation  of  the  sulphates,  mag- 
nesium hydroxide,  and  carbonates.  Part  of  this 
increased  amount  of  combined  water  is  due  to 
the  fact  that  the  new  compounds.  g>-psum,  mag- 
nesium hydroxide,  etc..  require  more  water  for 
crystallization  than  did  the  calcium  hydroxide 
which  they  replaced.  This  further  assists  in  the 
disruption  of  the  cement.  A  part  of  this  in- 
creased amount  of  combined  water  is  due  merely 
to  the  continued  action  of  water  upon  the  incom- 
pletely hydrated  cement.  This  amount  should 
serve  to  set  free  more  calcium  hydroxide,  and 
thus  to  a  certain  extent  repair  the  damage  due 
to  loss  of  the  binding  material  and  to  expansion. 
A  certain  weakening,  not  a  disruption  of  the 
cement,  is  due  to  the  loss  of  a  portion  of  the 
binding  material,  crystallized  calcium  hydroxide, 
which  is  merely  dissolved  and  removed  in  solu- 
tion. 

In  order  for  destructive  action  to  become 
marked  the  alkali  solutions  must  percolate 
through  the  cement  work,  or  at  least  must  pene- 
trate beyond  the  surface.  When  the  action  is 
strictly  confined  to  the  surface,  as  when  bri- 
quettes of  neat  cement  are  immersed  in  a  still 
solution,  the  tensile  strength  may  be  increased. 
In  such  cases  the  expansive  action  closes  up  the 
pores,  making  the  surface  more  nearly  im- 
pervious and  preventing  the  alkali  from  pene- 
trating further. 

When  cracks  are  started  by  the  expansive  ac- 
tion due  to  alkali  salts,  wetting  and  drying,  or 
freezing  and  thawing,  will  hasten  the  destruc- 
tion of  the  cement  by  extending  the  cracks 
already  started.  Any  measures  that  hinder  the 
penetration  of  the  alkali  solutions  into  the 
interior  of  the  cement  will  delay  the  destructive 
action.  For  this  purpose  both  soap  and  alum- 
inum sulphate  have  been  tried  in  laboratory 
tests  and  have  been  found  to  afford  some  pro- 
tection. The  soap,  however,  in  itself  had  a 
slightly  injurious  effect  on  the  tensile  strength 
of  the  cement. 

It  will  be  evident  from  these  conclusions 
that,  as  we  have  pointed  out  several  times,  the 
protection  of  cements   from  the  effects  of  al- 
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kali  salts,  sewage  acids,  sea  water,  etc.,  reduces 
itself  down  to  the  problem  of  securing  an  im- 
pervious concrete.  Time  and  care  spent  in 
proper  proportioning,  mixing  and  placing  will 
yive  a  substantially  impervious  concrete.  More 
or  less  close  approaches  to  the  same  results 
may  also  be  secured,  temporari'ly  at  least,  by 
various  waterprooling  compounds. 


The  Appraisal  of  the  Railways  of  New 

Jersey,  and  Progress  in  Other 

States. 

The  first  eastern  state  to  appraise  the  rail- 
ways in  its  territory  is  New  Jersey.  In  Engi- 
neering Record,  May  27,  1911,  Mr.  Charles 
liansel,  the  engineer  in  charge  of  the  ap- 
praisal, gives  a  few  facts  about  it.  He  states 
that  he  has  been  engaged  a  year  on  the  work, 
with  a  field  and  office  force  of  90  men,  that 
the  field  work  is  now  complete,  and  that  the 
present  office  force  numbers  60  men.  He 
estimates  that  the  cost  of  the  appraisal  will 
not  exceed  $90,000. 

The  New  Jersey  appraisal  is  being  made  as 
a  basis  for  taxation.  The  Interstate  Com- 
merce   Commission    Report     for     1909     gives 


'2,'2'jl  miles  of  roadbed  or  line  in  New  Jersey, 
ta.xed  at  an  average  of  $2,lti()  per  mile.  Mr. 
Hansel  gives  the  number  of  miles  as  2,370. 
There  are  a  number  of  very  costly  terminals 
in  New  Jersey,  the  lands  alone  in  Jersey  City 
and  Hoboken  City  being  assessed  at  $31,- 
0(10.0(10. 

Speaking  of  the  cost  of  making  the  ap- 
praisal, Mr;  Hansel  says : 

The  efficiency  of  the  organization  lias  lieen  in- 
creased over  300  per  cent  per  man  since  tlie  be- 
ginning of  the  work,  and  if  a  similar  work  had 
to  be  undertalieii  witli  the  present  organization 
It  could  be  accomplished  at  considerably  loss  ex- 
pense. 

The  field  engineers  were  reciuired  to  compute 
the  quantities  measured  eacli  day  and  to  report 
to  the  main  office  daily,  setting  fortli  the  amount 
of  work  accomplished  and  giving  conditions  of 
weather  and  other  information  wliich  enal;iled 
the  chief  engineer  to  keep  in  close  touch  with 
every  part  of  the  worli.  A  premium  system  was 
also  inaugurated  and  the  status  of  each  field 
corps  plainly  indicated  on  a  diagram,  a  blue 
print  of  which  was  furnished  to  each  field  corps 
eacli  month.  This  premium  system  tended  to 
create  rivalry,  greatly  to  the  benefit  and  prog- 
ress of  the  work. 


The  New  Jersey  Tax  Law,  under  which  the 
appraisal  is  being  made,  provides  that  the 
non-physical  value,  or  the  value  of  "tlie  re- 
maining property,  including  the  franchise," 
shall  be  appraised  and  assessed. 

(Jur  readers  will  be  interested  in  knowing 
that  railway  appraisals  are  now  in  progress  in 
two  western  states,  Nebraska  and  Kansas,  the 
work  in  tlie  latler  state  having  just  begun 
under  the  direction  of  Mr.  Carl  C.  Witt.  In 
both  of  these  slates  all  public  service  cor- 
poration property  is  bcin.g  appraised.  The 
state  of  Washington  also  has  just  begun  the 
appraisal  of  all  public  utilities  other  than  rail- 
ways, the  latter  having  been  already  valued. 

Nine  states  have  cither  made  or  arc  now 
making  appraisals  of  steam  railways,  namely: 
Texas,  Michigan,  Wisconsin,  Washington, 
Mimicsota,  South  Dakijta,  Xiebraska,  New 
Jersey  and  Kansas.  From  present  indica- 
tions California  will  be  the  tenth  state  to  as- 
certain the  physical  value  of  the  railways. 
Should  Congress  continue  to  ignore  the 
recommendations  of  tlie  Interstate  Cominerce 
Commission  as  to  the  necessity  of  an  appro- 
priation for  appraising  all  the  railways,  it  will 
be  only  a  few  years  before  nearly  every  state 
will   have   made   an   independent   valuation. 
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Method    of    Employing    a    Suspended 
Flexible    Centering    for    the    Con- 
struction   of    the    Chickahom- 
iny  River  Concrete  Arch, 
Richmond,  Va. 
B^■  Philip  .\vlett.*  As.shc.  M.  .\m.  Soc.  C.  E. 
Disadvantages    of    Rigid.   Falsework. 

Of  all  classes  of  falsework,  the  most  diffi- 
cult to  erect,  maintain  and  remove  and  that 
affording  the  greatest  obstruction  to  traffic, 
both  by  land  or  water,  is  undoubtedly  the  ordi- 
nary rigid  timber  falsework,  usual  in  the  con- 


Fig.    1— Sketch    Illustrating    Method    of    Ad- 
justing   Arch     Ring    Distorted    by 
Settling   Centers. 


struction  of  arch  bridges  01  masonry  or  con- 
crete, especially  the  latter. 

The  falsework  of  bridge  arches  is  con- 
stantly liable  to  damage  by  fire  and  water,  re- 
sulting in  the  mjury  or  complete  destruction 
of  the  incompleted  superimposed  structure. 
Even  small  movements  in  fasework  from  tim- 
ber shrinkage  or  settlement  iirior  to  or  at  the 
time  of  strikin.g  the  centering  have  proven 
prolific  sources  of  permanent  injury  or  even 
complete  destruction.  For  example,  the 
author  was  once  constructin.g  a  concrete  arch 
over  a  small  stream  100  ft.  wide  by  the  ordi- 
nary rigid  timber  falsework  method,  when  a 
sudden  rise  in  the  stream,  and  accumulation  of 
drift,  resulted  m  the  loss  of  both  falsework 
and  partially  completed  arch.  Many  similar 
cases  are  uiiuii  record.  In  several  known 
cases  the  falsework  was  destroyed  by  fire,  the 
origin  of  which  was  probably  due  to' shavings, 
chips,  etc.  left  by  carpenters. 

In  a  number  of  cases  of  record,  washout  of 
falsework  by  a  sudden  freshet  has  resulted  not 
only  in  disaster  to  the  structure  being  built, 
but  also  other  structures  spanning  the  same 
stream    below    have  been   swept   away   by   the 
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floating  falsework  timbers.  One  case  is  known 
where  injunction  proceedings  were  instituted 
against  the  construction  of  the  falsework  for 
a  pi'oposed  concrete  arch  biicige  by  the  own- 
ers of  a  hi.ghway  bridge  located  over  the  same 
stream,  several  miles  below.  As  a  result,  the 
concrete  structure  was  abandoned  and  one  of 
steel  substituted.  Loss  of  life  and  property 
have  frequently  resulted  from  the  proximity 
of  falsework  (supporting  overhead  structures  ) 
to  railway  tracks  under  traffic.  In  one  case  a 
bridge  was  being  constructed  over  a  cut  con- 
taining the  tracks  of  an  important  trunk  line. 
The  falsework  was  struck  by  the  contents  of 
an  improperly  loaded  flat  car,  thus  causing 
derailment  which  resulted  in  loss  of  life,  de- 
struction of  falsework  and  blocking  of  traffic. 
Nunieruns  like  cases  are  recorded  of  similar 
accidents  from  rigid  falsevvcrk.  The  presence 
of  falsework  in  streams  subject  to  Hoods,  ice, 
drift,  etc.,  always  invites  disaster. 

In  almost  every  case  of  the  loss  or  damage 
to  arch  bridges  during  construction  or  subse- 
quent, development  of  cracks,  the  failures, 
weakness  or  e\en  small  settlements  incidental 
to  the  construction,  maintenance  or  removal 
of  the  so-called  rigid  timber  falsework  are 
usually  responsible.  It  has  been  found  im- 
possible complelely  to  guard  against  such  oc- 
currences to  timber  falsework,  especially  in 
streams  or  upon  soft  ground,  even  when  pile 
foundations  are  used,  and  there  are  few  engi- 
neers with  extended  practice  in  arch  construc- 
tion whose  experience  has  been  exempt. 

In  addition  to  the  risks,  delays,  etc.,  in- 
volved by  the  use  of  rigid  falsework,  its  ex- 
pense is  usually  the  largest  factor  in  the  cost 
of  arch  bridge  construction.  Its  cost,  as  well 
as  its  risks  and  dangers,  ir.crease  out  of  all 
proportion  with  increase  of  snan  and  denth. 
The  usual  demand  in  the  engineers'  specifica- 
tion for  "absolutely  rigid  and  unyielding" 
falsewm-k  in  arch  bridge  construction  has  be- 
come both  difficult  and  dangerous  to  meet  un- 
der the  heavy  loads  of  modern  long  span 
arches,  and  this  demand  must,  of  course,  add 
largely  to  cost  by  requiring  expensive  founda- 
tions, skilled  construction,  low  working 
stresses  and,  consequently,  he  vier  timbers  and 
more  of  them  in  order  to  eliminate  shrinkage 
settiemenis  and  insure  the  rigidity  and  strength 
required  dnrin.g  the  long  periods  of  falsework 
maintenance  prior  to  striking  centers. 

Steel  lnid,ges  do  not  require  falsework  so 
invariable  in  level  and  form  as  <lo  bridges  of 
concrete  and  masonry:  therefore  they  require 
less  timfier,  shorter  erection  time,  with  no  de- 
lay in  striking  centers,  and  thus  less  risk  and 
expense. 

Thus  the  main  handicaps  in  the  cost  and 
feasibility  of  concrete  in  cc^niparisnn  with  steel 


structures  is  obviously  due  to  their  rigid  false- 
work methods  of  construction.  Comparisons 
are  especially  unfavorable  to  concrete  bridges 
over  those  locations  which  involve  unusual 
risks  or  require  structures  of  spans  and  depths 
above  the  ordinary.  In  many  locations  the 
cost  of  rigid  falsework  is  not  only  altogether 
prohibitive,  but  the  method  is  impossible  on 
account  of  the  nature  of  the  stream  or  loca- 
tion to  be  spanned.  Such  cases  occur  with 
deep  ravines,  torrential  streams,  gorges  and 
railroad  tracks.  In  every  .-uch  difficult  loca- 
tion, steel  structures  or  suspension  bridges  are 
almost  invariably  used,  in  sjjite  of  their  con- 
stant maintenance  and  renewal  cost,  and  the 
further  fact  that  the  steel  is  made  and  fabri- 


Fig.    2 — Sketch    Illustrating    Construction    of 
Suspended    Flexible   Arch   Center. 

cated  perhaps  hundreds  of  miles  away,  with 
consequent  high  freight  charges,  hi,gh  cost  of 
material  and  the  necessity  of  importing  skilled 
mechanics  and  costly  appliances  to  do  the 
work.  Concrete  structures  for  such  locations 
arc  rarely  considered,  althou.gh  every  material 
necessary  for  their  construction,  such  as  stone, 
sand  and  cement,  is  placed  by  nature  at  or 
near  the  site,  ready  to  be  incorporated  and 
molded  by  native  labor  with  simple  appliances 
made  on  the  spot,  into  a  structure  both  beau- 
tiful and  everlasting.  Improvements  in  the 
quality  of  material  have  greatly  increased  the 
span  length  of  steel  structures  and  improve- 
ments in  design,  fabricalioii  and  erection 
methods,  tending  to  partial  or  complete  elim- 
ination of  falsework,  have  decreased  risk  and 
cost.  The  disadvantages  of  steel  structures 
have  been  largely  offset  by  their  comparatively 
economical  and  safe  erection  methods.  The 
first  cost  of  concrete  bridgjs  increases  with 
the  advances  in  the  cost  of  timber,  with  no- 
diminution  of  the  risk  and  costs  usual  in  the 
construction,  maintenance  and  removal  of 
their  rigid  -timber  falsework.  In  fact,  so  far 
as  first  cost  is  concerned,  regardless  of  other 
considerations,  it  appears  that  the  increasing 
scarcity  of  the  timber  supplv  will  render  fu- 
ture  competition    between    steel    and    concrete 
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structures  more  unfavorable  for  ordinary  loca- 
tions, or  even  those  locations  esiiccially 
adapted  to  concrete.  The  heavy  annual  drains 
upon  the  timber  supply  coupled  with  its  mis- 
use and  forest  fires  will  bring  their  sure  re- 
sult.    .\11  kinds  of  timber  are  becoming  scarce 


ncctions.  By  reason  of  the  decreased  woiglu, 
due  to  the  diagonals  and  the  facility  of  mak- 
ing pin  connections  with  angles  permanently 
bolted  to  wooden  columns  and  the  interchang- 
ahility  of  corresponding  members,  expense 
and   time   was   saved   in   tlic   erection   and   re- 
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Section  KF 
Fig.    3 — Detail    of    Flexible    Centering. 


and  their  prices  liigher.  Even  the  south  and 
west,  which  for  years  h,ive  been  the  source 
of  supply  of  many  eastern  states,  have  re- 
sorted to  methods  of  timber  preservation. 
Timber  preservation,  while  of  value  in  reduc- 
ing the  expense  of  timbers  which  must  con- 
stantly be  renewed,  such  as  fence  posts,  rail- 
road ties,  mine  timbers,  trestles,  telegrapli 
poles  and  the  like,  can  obviously  be  of  no 
practical  value  in  the  construction  of  tem- 
porary structures,  such  as  falsework  of  arch 
Ijridges.  At  the  present  rate  of  consumption, 
the  exhaustion  of  the  supply  of  structural 
timbers  in  the  United  States  is  not  very  far 
off.  Especially  is  this  true  of  the  long  and 
heavv  square  timbers  and  piling  so  necessary 
in  rigid  falsework  construction  for  masonry 
or  concrete  arch  bridges.  With  the  great 
weight  incidental  to  recent  long  span  arch 
construction,  the  future  demand  for  structural 
material  for  fasework  will  be  greater  than  in 
the  past.  To  meet  this  demand  there  are  two 
methods  available;  both  unpromising.  These 
are  (1)  by  prolonging  the  life  of  the  forests 
by  wise  use,  (2)  the  use  of  structural  steel 
"r  a  combination  of  timber  and  steel. 

With  the  most  efficient  m;;nagement  many 
years  will  elapse  before  the  supply  of  heavy 
timbers  suitable  for  rigid  falsework  will  in- 
crease in  quantity  or  decrease  in  cost.  It  ap- 
pears therefore  that  even  the  present  genera- 
tion must  resort  to  the  other  alternative :  viz., 
the  use  of  structural  steel  or  a  combination 
of  timber  and  steel.  As  a  result  of  the  cost 
of  timber  falsework  and  the  greater  risks  in- 
curred with  increase  of  weight,  height  and 
span  length,  a  number  of  recent  concrete 
structures  have  been  built  (or  are  now  under 
construction)  with  a  combination  falsework, 
or  with  a  falsework  exclusively  of  structural 
steel.  Thus  far,  however,  the  use  of  struc- 
tural steel  falsework  for  concrete  arch  bridges 
has  been  restricted  almost  exclusively  to  those 
locations  where  the  character  of  the  stream 
or    crossing   rendered    timber    and    pile    false- 


nioval  of  falsework.  Falsework  of  this  char- 
acter is  capable  of  repeated  use.  Another 
notable  example  of  a  combination  timber  and 
steel  falsework  is  found  in  the  construction 
of  the  great  23.3-ft.  Walnut  Lane  arch  over 
Wissachickon   Creek,   Philadelphia. 

Settlements  caused  by  the  compression  and 
shrinkage  of  this  great  mass  of  timber  under 
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Fig.  4 — Sketches  Showing   iVIanner   of 
Shifting   Flexible  Center  from   Rib  to   Rib. 

the  enormous  superimposed  weight  for  so 
long  a  time  nearly  caused  disaster  to  the  par- 
tially completed  arch  ring  in  spite  of  the  ut- 
most care  and  vigilance  in  its  design  and  con- 
struction. 

The  designer  of  the  structure  stated  as  fol- 
lows (transactions  .America;!  Society  of  Civil 
Engineers)  ; 

The  stresses  in  the  woodwork  were,  higli 
enough,  apparently,  to  produce  progressive  de- 
flection, so  that  during  the  time  of  loading  and 
subsequent  seasoning,  tlie  falsework  compressed 
sutficiently  to  lower  the  crown  tliree  and  three- 
quarter  inches,  this  amount  Ijeing  the  same  for 
both    libs.      In    anticipation    of   this    compression 


of  tlie  falsework  would  have  collapsed.  The 
action  of  the  falsework  indicated  that  the  unit 
stresses  to  which  the  wood  was  subjected,  in 
cross  grain  bearing  at  least,  were  bevond  its 
elastic  resistance,  and  it  is  recommended,  there- 
fore, that  the  working  stresses  of  wood  in  side 
grain  hearing,  even  for  temporary  duty,  should 
be  limited  to  500  lbs.  per  sq.  in.,  and  that  the 
details  should  De  made  as  compact  as  possible." 

The  design  of  the  Sitter  arch  in  Switzer- 
land not  only  carried  out  this  suggestion,  but 
even  went  a  step  further.  The  falsework  of 
the  259-ft.  Sitter  arch  was  over  200  ft.  high 
and  to  a  limited  extent  a  combination  false- 
work of  wood  and  metal.  Its  settlement  was 
only  1%  ins.,  which  is  attributed  to  the  high 
character  of  workmanship  and  extensive  use 
of  hardwood  and  channel  iron  corbels,  and  by 
limiting  the  cross  grain  compressive  stresses 
to  2-50  lbs.  per  sq.  in.,  or  half  as  much  as  was 
recommended  by  the  designer  of  the  Wissa- 
hickon  arch.  In  view  of  the  experience  of  the 
builders  of  the  Wissahickon  arch,  these  were 
evidently  wise  precautions,  although  adding 
largely  to  falsework  cost.  The  roadway  of 
the  Sitter  arch  is  261  ft.  above  the  creek  level, 
and  580  M.  ft.  of  timber  were  used  in  the 
f,aIsework  and  -50  tons  of  steel  work  and  bolts. 
This  falsework  would  cost  in  the  United 
States  $;30,000,  and  $40,000  if  constructed  un- 
der the  Swiss  specifications. 

The  first  recorded  use  of  falsework  entirely 
of  structural  steel  for  concrete  arch  bridge 
construction  on  a  large  scale  was  in  I'JOP,  upon 
the  construction  of  five  1.50-ft.  channel  spans 
of  the  D.  L.  &  W.  bridge  over  the  Delaware 
river.  The  Delaware  river  is  subject  to  heavy 
floods  with  ice  and  drift.  .\  concrete  struc- 
ture could,  therefore,  never  have  been  con- 
sidered at  all  but  for  the  elimination  of  the 
ordinary  pile  supported  rigid  falsework  and 
the  introduction  of  structural  steel  falsework. 
This  latter  consisted  of  three  centered  steel 
arches  supported  upon  concrete  projections  on 
the  piers  designed  for  the  purpose.  Two 
complete  sets  of  these  steel  arch  centers  were 
provided  in  order  that  two  adjacent  concrete 
arches  could  be  constructed  simultaneously. 
These  steel  arches  were  erected,  dismantled 
and  removed  from  span  to  span  by  their  man- 
ufacturer. The  280-ft.  concrete  arch  span 
over  the  Rocky  river  at  Cleveland,  Ohio,  is 
another  interesting  example  of  structural  steel 
falsework.  This  arch  consists  of  two  plain 
concrete  ribs,  each  22  ft.  in  width  by  11  ft. 
thick  at  the  springing  line,  and  tapering  to  18 
ft.x6  ft.  in  height  at  the  crow-n.  Here,  as  in 
the  case  of  the  D.  L.  &  W..  Delaware  river 
bridge,  the  danger  from  ilood  and  ice  placed 
timber  falsework  out  of  the  question,  and  steel 
centering  composed  of  two  parallel  three  cen- 
tered steel  arches  was  used. 

The  cost  of  the  steel  centering  at  Rocky 
river  was  actually  less  than  timber  falsework. 
This  economy  was  affected  largely  by  the  tem- 
porary use  during  erection  of  a  large  number 
of  20  in.  I-beams  which  were  afterward  im- 
bedded in  the  permanent  flcor.  At  the  com- 
pletion of  one  arch  rib,  the  entire  steel  cen- 
tering was  shifted  bodily  for  use  in  construc- 
tion of  the  second  rib,  as  was  done  at  the 
Wissahickon  arch. 


Fig.  5 — View   of   Flexible  Center  for   Small    Test   Arches,  2  to  5   Ft.  Span. 


work  impossible  or  expensive.  The  ap- 
proaches of  the  Manhattan  bridge  (New 
York)  were  erected  by  combination  false- 
work, consisting  of  wooden  columns  and 
struts  combined  with  steel  diagonals  and  con- 


the    falsework   was    originallv    set    higher    tlian 
the  plan  elevation. 

Again   the   designer   says; 

"No  .actual  failure  occurred,  but  it  was  evi- 
dent that  if  the  structure  had  been  required 
to  sustain  its  maximum  load  much  longer,  some 


It  cannot  be  denied  that  the  cost  of  con- 
crete arch  bridges  increases  as  the  timber  sup- 
ply decreases,  and  that  there  are  many  loca- 
tions in  which  steel  is  now  used  where  con- 
crete w-as  not  considered  at  all,  or  if  consid- 
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ered  in  comparativt  estimates  with  steel  wa-; 
finally  abandoned  as  unfeasible  or  impossible, 
after  taking  into  consideration  risks,  expense, 
etc..  incidental  to  -.lie  erection,  maintenance 
and  removal  of  rifjid   falsework. 

Suspended    Method    of    Arch    Construction. 

The  use  of  a  new  method  of  arch  construc- 
tion   at    the    Chickahominy    river,    Richmond, 


that  each  supporting  timber  cr  pile  bent  has  a 
settlement  of  its  own — thus  forming  a  series 
of  hinges  or  points  of  fle.xure  in  the  lagging, 
as  it  were — their  movement  depending  upon 
the  amount  of  load,  its  location,  sequence  of 
placing  same,  its  weight  and  the  character  of 
the  foundation-,  soil,  etc.,  upon  which  the  false- 
work is  built  and  upon  the  falsework  itself. 
The  movement  of  the  lagging  near  the  crown 


Fig.    e — View    of    10    Ft.    Span    Test    Arch    Showing   Haunch   Keys  Cpen. 


Va.,  and  in  other  work,  has  demonstrated  that 
it  possesses  many  advantages  and  possibilities, 
in  addition  to  economy  and  rapidity  of  con- 
struction. This  method  (as  used  at  Chicka- 
hominv  river  I,  since  it  involves  the  use  of  no 
falsework  whatever,  eliminates  the  great  ex- 
pense, risks,  etc.,  incidental  thereto  and  thus 
a  means  is  afforded  of  L-onstructing  concrete 
arch  bridges  over  locations  heretofore  consid- 
ered impracticable,  expensive  or  altogether 
impossible,  by  reason  of  falsework  considera- 
tions, difficulty  of  access  or  remoteness  from 
civilization.  Prior  to  the  detailed  description 
of  methods,  etc..  used  at  Chickahominy  river, 
a  brief  review  of  some  of  the  most  important 
experiments,  test  erches.  etc..  preceding  and 
leading  up  to  its  use  there  will  be  of  interest. 

The  method  was  first  suggested  by  an  actual 
experience  wqth  rigid  falsework  sujjported  on 
piles  during  ctmstruction  of  a  70-ft.  concrete 
rib  span.  Skin  friction  of  the  piles  being  re- 
duced by  scour  after  a  heavy  freshet  caused 
the  sinking  of  the  piles  suoporting  the  false- 
work, which,  of  course,  threatened  the  de- 
struction of  the  concrete  ribs.  Fortunate!'', 
the  concrete  ribs  had  been  tieposited  in  sec- 
tions or  voussoirs.  and  vho  spaces  between 
them  had  not  been  filled  w;th  concrete  when 
the  settlement  of  fully  12  ins.  occurred,  de- 
creasing towards  the  abutments. 

Jacks  were  placed  upon  the  caps  I  Fig.  1)  of 
the  pile  falsework  bents,  which  were  located 
directlv  under  the  open  spaces  between  the 
concrete  rib  sections.  The  rib  sections  were 
thus  raised  to  the  true  r.uivature,  as  deter- 
mined by  computed  ordinates  between  the 
intrados  and  a  horizontal  line  (as  shown  by 
targets),  the  o]icn  sp;ices  between  the  rih 
sections  were  then  filled  with  concrete.^  .-M- 
though  sinking  still  continued,  the  true  curva- 
ture was  maintained  by  the  jacks  until  the 
concrete  was  set  up.  and  the  arch  became  self- 
supporting.  This  structure  has  now  carried 
heavy   traffic   for  eight  years. 

.\H  specifications  covering  the  construction 
of  masonry  or  concrete  arches  and  their  false- 
work provide  for  possible  .'■ettlements  by  rais- 
ing the  falsework.  This  can  be  nothing  more 
than  a  guess  on  the  part  ot  the  designer  or 
erector,  and,  as  a  result,  there  are  few.  if  any. 
arches  now  extant  wdiich  have  their  correct 
intrados  curvature  and  elevation.  They  either 
have  settled  not  as  much  as  anticipated,  or 
more.  If  the  falsework  is  "rigid  and  un- 
yielding," as  usually  specified,  no  settlement 
occurs,  and  the  intrados  never  assumes  the 
correct  curvature.  .Maximum  settlements  in 
falsework  usually  occur  prior  to  the  self- 
supporting  stage  of  the  structure,  or  com- 
pletion of  the  arch  ring,  as  in  the  above  case. 
These  settlements  are  not  uniform  nor  of  ecjual 
amounts   from  end  to  end,  but  vary,  showing 


is  often  upward,  unless  the  arch  is  loaded  at 
that  point  nrior  to  loading  ejsewhere. 

.'^fter  the  success  of  the  above  emergency 
work,  two  experimental  arch  ribs  were  con- 
structed upon  falsework.  One  of  these  ribs 
was  composed  of  sections  which  were  molded 
/))  ['lacf,  which,  after  being  properly  adjusted 
for  curvature,  were  keyed  together  by  mold- 
ing concrete  keys  in  the  key  space  between 
•lie  sections.  The  other  rib  was  composed  of 
two  previously  molded  sections,  supported 
upon  hinges  located  at  the  abutments  and 
crown.  Adjustments  being  m?de  jirior  to  key- 
ing or  hinging  by  raising  or  lowering  the 
crown  ends  of  the  two  sections  by  means  of 
jacks,  placed  upon  one  point  of  support. 
located  under  the  crown.  When  the  concrete 
keys  were  set.  or  the  pins  or  hinges  placed 
lietween  the  sections,  as  thi-  case  may  be.  the 
temporary  supporting  structure  is  removed, 
leaviu"   the  arch  self-supporting. 

It  will  be  seen  that  the  above  method  makes 
it  possible  for  the  temporary  supporting  struc- 
ture to  shrink,  stretch,  settle  or  otherwise  be- 
come distorted  without  injury  to  the  incom- 
pleted arch,  since  the  arch  section  can,  at  any 
time,   before    keying   them   together,   be   acciir- 


of  four  sections,  only  three  temporary  .supports 
in  conjimction  with  abtuments  would  be  neces- 
sary. I  f  the  ribs  were  composed  of  only  two 
previously  molded  sections,  a  temporary  sup- 
port at  the  center  would  only  be  required,  the 
two  sections  being  either  keyed  at  the  abut- 
ments and  crown  with  concrete  or  hinged,  as 
desired.  This  method,  in  ..ddition  to  the  econ- 
omy effected  by  the  partial  elimination  of 
falsework,  is  imiiortant  in  the  construction  of 
Ti-r.v  /icu.'.v  long  sfan  arches,  which  necessarily 
require  maintenance  of  their  falseworks  for 
Ion;/  periods,  with  consequent  distortion  and 
injury  due  to  shrinkage,  settlements,  etc.  The 
above  method,  while  eliminating  injury  due  to 
shrinkage,  settlement,  etc.,  also  reduces  the 
amount  of  falsework,  therefore  effects  much 
saving  and  is  useful   in   many  locations. 

The  foregoing  work  and  experiments  sug- 
gested the  tlexible  support  or  suspended  meth- 
od, by  which  arch  construction  has  been  made 
possible  without  the  use  of  any  falsework 
whatsoever.  While  the  method  can  be  used 
for  almost  any  location,  it  is  especially  adapted 
to  r.'ipid  and  economical  construction  for  such 
locations  as  deep  gorges,  rapid  streams,  canals, 
railway  tracks,  etc.,  etc..  o\er  which,  hereto- 
fore, any  method  of  concrete  arch  consfruc- 
lion  has  been  found  impracticable  or  alto- 
gether impossible.  Figure  -  is  a  sketch  in  side 
elevation,  showing  the  application  of  this 
method  to  the  construction  of  an  arch  rib. 

Cables  indicated  at  1  (Fig.  3;  are  hung 
from  suitable  supports,  such  as  A  frames  or 
towers,  located  on  or  near  tne  abutments.  The 
cables  are  anchored  by  any  convenient  and 
suitable  method,  an  ordinary  deadman  at  each 
end  of  the  cables  for  spans  under  l-'jO  ft.  be- 
ing generallv  sufficient.  Depending  from  the 
cables  are  the  hangers,  ti,  carrying  the  cross 
members  of  wood,  iron  rods,  steel  shapes  or 
pipes.  The  longtitudinal  members.  9,  are  sup- 
ported on  the  cross  members.  The  longitu- 
dinal members,  P,  are  composed  either  of  wood 
or  steel  shapes,  such  as  angles  or  channels,  as 
desired,  and  rest  upon  the  cross  members,  so 
that  by  lengthening  or  shortening  the  hangers, 
(i.  the  series  of  supports  can  be  made  to  as- 
sume any  desired  curvature,  according  to  the 
rlesign  of  the  arch  which  is  to  be  erected. 
Each  cross  bar  or  pivot,  8.  passes  through 
holes  or  slots  in  the  ends  of  the  longitudinal 
members  ( or  rests  in  notches  cut  in  their  bot- 
tom edges),  so  as  to  permit  the  curvature  of 
the  arch  to  be  varied.  The  end  sections  ad- 
jacent to  abutment  skewbacks  may  also  be 
suspended  by  hangers  from  the  cables,  but  it 
is  sometimes  prefer.able  to  mount  them  upon 
suitable  hinged  bearings  directly  upon  the 
abutments,  without  suspension  at-  this  [>oint 
from  the  cables.  The  series  of  longitudinal 
menibers,  llexilily  jointed    together,  constitute  in 


Fig.  7— V 


n  Test  Arch  With    Haunch    Keys   Filled   and   Center   Struck. 


;iiely  adjusted.  The  arch  sections  may  be 
formed  on  the  centerin.g.  or  molded  elsewhere 
and  then  [ilaced  in  position,  as  stated,  the  sec- 
tions being  of  any  desired  lerigth. 

When  the  sections  are  previously  molded, 
the  amount  of  temporary  falsework  is  much 
reduced,  this  reduction  depending  upon  the 
length  of  sections. 

For  instance,  if  the  arch  rib  were  composed 


effect  a  tlexible  centering  upon  which  may  be 
laid  frc7'iously  tiuAdcd  'I'otissi'v  scilions  of  the 
concrete  arch  rib,  or  molds,  in  which  the  con- 
crete rib  sections  can  be  cast  directly  upon  the 
suspended  centering.  The  lengths  of  the 
bangers  are  determined  (approximately)  in 
advance,  so  that  when  the  cables  and  flexible 
centering  are  in  place  the  latter  will  have  the 
appro.vimale  curvature,  but  to  permit  of  final 
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■accurate  adjustment  at  any  time,  the  hangers 
are  provided  with  turnbuckies.  11,  wherebj' 
they  may  be  readily  let  cil  or  taken  up  as 
desired,  so  as  to  correct  the  curvature  of  the 
centering  whenever  necessary.  It  has  been 
found  satisfactory  to  use  wire  rope  suspenders 
instead  of  rods,  and  for  very  heavy  spans  dif- 


With  flexible  support,  such  division  is  also 
used  to  alford  a  means  of  ttmporary  flexibil- 
ity, the  points  of  flexure  (or  liinges)  being 
located  between  the  voussoirs  and  at  the  skew- 
backs.  By  this  means,  construction  oscilla- 
tions, deflections,  etc.,  of  the  supporting  cables 
have  no  effect  upon  the  individual  concrete  rib 


Fig.   8 — View   of    Porthsmouth    Test    Arch     Center   and    Forms. 


ferential  pulleys  may  be  used  for  adjuftments, 
"without  the  use  of  turnbuckies.  Hanging 
from  the  ends  of  the  cross  bars  or  pivots  is  a 
row  of  targets  (or  plumb  bobs),  12,  on  wires 
■or  rods  of  such  length  (determined  by  calcu- 
lation) that  when  the  curvature  of  the  flex- 
ible centering  has  been  adjusted  correctly  the 
targets  will  all  be  at  the  same  level.  Thus, 
under  the  direction  of  a  leveler  on  the  bank 
■of  the  stream,  or  an  adjacent  pier,  the  sag  of 
the  cables  and  the  lengths  of  the  hangers  can 
be  varied  until  the  targets  r-re  all  at  the  same 
level,  whereupon  it  is  kno'.vn  that  the  center- 
ing, and  therefore  the  concrete  segments  (or 
voussoirs)  of  the  permanent  structure  are  in 
proper  form.  Extending  through  the  molds 
are  the  reinforcing  bars,  14.  which  may  either 
run  continuously,  or  form  lap  joints  in  all  key 
spaces,  or  be  rigidly  connected  by  one  of  sev- 
eral methods. 

A  few  years  ago  it  was  considered  essential 
in  concrete  arch  construction  to  have  the  arch 
ring  a  solid  monolith  from  spring  to  spring. 
In  short  spans,  to  effect  this,  continuous  work, 
night  and  day,  was  specified.  ^Yith  somewhat 
longer  spans,  continuous  work  was  found  in- 
convenient and  expensive — and  solid  barrel 
arches  were  divided  into  lon,gitudinal  sec- 
tions of  such  widths  that  the  volume  of  con- 
crete contained  could  he  deposited  in  a  work- 
ing day.  Thus,  the  completed  arch  is  com- 
posed of  monolith  longitudinal  sections. 

With  the  longer  and  heavier  spans  of  the 
last  few  years,  monolith  arch  ribs  and  barrels 
(even  in  longitudinal  sections)  were  found 
impossible.  Experience  hi  arch  design  and 
■construction  has  shown  such  practice  an  un- 
necessary precaution  and  expense,  with  hinge- 
less  arches.  In  fact,  monolith  arch  ribs  and 
rin.gs  are  not  only  unnecessary,  but  have  been 
found  impossible  of  construction  in  modern 
long  spans,  for  the  reasons  that  proper  se- 
quence of  loading  rigid  falsr^work  is  essential 
in  order  to  guard  against  deformation  of  cen- 
tering and  the  impracticability  of  continuous 
work  and  even   disaster. 

In  order  to  secure  symmetrical  loading  of 
falsework  and  other  advantage  .■i.  the  most  re- 
cent practice  in  constructing  arch  ribs  is  to 
divide     into     alterniti-     blocks     or     voussoirs. 


sections  or  vuussoirs  during  construction 
Symmetrical  loading  has  been  found  entirely 
unnecessary.  In  one  case,  with  cable  support, 
an  arch  rib  was  begun  at  one  abutment  and 
completed  continuously  to  the  other  abutment. 
In  another  case,  the  arch  rib  was  commenced 
at  the  crown  and  continued  to  the  abutments. 
When  the  concrete  in  the  sections  sets  up, 
the  forms  are  removed  and  the  spaces  between 
the  concrete  rib  sections  enclosed  by  forms. 
The  key  spaces  are  then  tilled  with  concrete. 


opposite,  and  in  communication  with  the  key 
spaces,  so  that  the  transverse  beams  and  keys 
will  be  integral  or  monolithic.  Reinforcing 
bars  may  be  provided,  extending  through  the 
transverse  beam  forms  and  connected  with  the 
arch  rib  reinforcing  bars.  Since  the  longi- 
tudinal suspended  centering  members  are  pre- 
ferably straight,  furring  members  (preferably 
of  wood)  having  their  upper  edges  curved  to 
the  intrados  of  the  proposed  structure,  are 
ragidly  attached  by  bolts  or  otherwise  to  the 
longitudinal  centering  members.  The  furring 
members  are  also  supported  at  their  ends  unon 
the  cross  members.  Thus  by  substituting  dif- 
ferently curved  furring  members  and  adjust- 
ing the  length  of  the  hangers,  as  mentioned, 
an  arch  of  any  curvature  and  length  may  be 
constructed  with  the  same  apparatus,  within 
the  capacity  of  the  cables,  etc.  The  arch  ribs 
being  completed,  the  cables  and  centering  may 
be  taken  down  and  a  superstructure  of  any 
desired  character  constructed  upon  the  com- 
pleted arch  ribs :  or  the  main  cables  may  now 
be  slacked  oft'  until  the  su.spended  centering 
drops  from  3  to  5  ft.  below  the  intrados  of 
the  arch  and  in  this  position  used  as  a  sus- 
pended scaffold  for  the  workmen  to  finish  up 
the  surfaces  of  the  completed  structure.  The 
cables  (when  not  required  for  immediate  use 
elsewhere  after  completion  of  arch  ribs)  may 
also  be  freed  from  hangers  and  suspended  cen- 
tering, then  hoisted  above  the  grade  of  the 
proposed  roadway,  and  in  this  position  used  as 
an  ordinary  cablcivay  for  delivery  of  concrete 
from  the  mi.xers  on  shore  to  the  spandrel  and 
roadway  forms,  from  either  direction  or  from 
both  banks  of  the  stream  er  from  barges  or 
rafts  in  the  stream  below.  In  the  construc- 
tion of  heavy  spans  requiring  supporting 
cables  of  large  diameters,  it  is  best  to  use  a 
special  cable  of  small  diameter  for  the  deliv- 
ery of  material,  this  supported  upon  the  main 
cable  supports,  thus  avoidin.g  wear  and  tear 
upon  the  main  cables.  Thus  the  expense  and 
delays  incidental  to  the  transportation  of  con- 
crete on  runways  by  carts,  cars,  etc.,  is  elim- 
inated. 

While  the  suspended  system  is  especially 
adapted  to  the  rapid  and  economical  construc- 
tion of  rib  bridges  of  the  hingeless,  two- 
hinged  or  three-hinged  type,  it  may  also  be 
used  in  the  construction  of  solid  ring  arches 
with  or  without  hinges.  By  the  introduction 
of  hinges,  not  only  are  the  stresses  more  read- 
ily determined,  but  it  also  becomes  possible 
to  lighten  the  rib  design  and  reduce  by  so 
much  the  load  on  the  cables. 


Fig.   9 — View   of   Portsmouth   Test   Arch    Showing   Open    Keys. 


embedding  the   reinforcement  and  keying   the 
arch  sections  together. 

Where  two  or  more  arch  ribs  are  con- 
slr'-u-ted  with  flexible  support,  side  by  side, 
they  may  be  connected  by  transverse  beams, 
as  shown,  cast  in  forms  extending  between 
the   arch   forms   at   suitable  points,   preferably 


Further  than  this,  much  of  the  weight  of 
the  two  concrete  rib  segments  adjacent  to  the 
two  abutments  being  supported  by  the  abut- 
ment hinges,  the  weight  upon  the  cables  being 
thus  reduced,  the  dimensions  and  weight  of 
cables,  anchorages,  etc..  are  also  correspond- 
ingly reduced.     The  end  segments  of  the  arch 
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rib  being  pivoted  by  the  hinges  or  pivots  on 
the  abutments  are  free  to  respond  to  tlie  small 
construction  oscillations  of  the  cables  due  to 
depositing  concrete,  etc.,  'u  the  intermediate 
segments,  and  in  the  open  joints  or  key  spaces 
between  them. 

Figure  3  is  elevation  and  section  of  a  panel 


pended  centering  was  struck  instantaneously 
througliout  the  length  and  bieadth  of  the  arcii 
intrados,  by  slacking  off  the  little  turnbuckles 
on  both  cables. 

It  may  be  interesting  to  mention  in  passing 
that  several  experimental  arch  ribs  of  wet 
sand   were   molded  in   these   model   suspended 


wire  tied  to  tlie  wooden  cross-bars  and  cables 
at  proper  intervals.  The  volume  of  concrete 
in  these  ribs  was  so  small  that  each  rib  was 
completed  prior  to  the  initial  set  of  the  con- 
crete. It  was  therefore  possible  to  adjust  the 
suspenders  for  curvature  while  the  concrete 
was    in    tlie    wet    state,    consequently    no    key 


lU-lFipe-:) 


'1 
D 


SF^!^3? 


'i.!    2  dan  4  f  Bars   D 


Section  Through  Crom 


Section  GH 


Section  EF. 
Fig.   10 — Details  of   Chickahominy   Arcli    Bridge,    Richmond.   Va. 


of  suspended  centerin.g  constructed  of  wood. 
To  adapt  to  a  span  of  different  radius  it  is 
only  necessary  to  change  the  curvature  of  the 
furring  member  and  increase  or  decrease  the 
number  of  panels  as  the  span  length  requires. 
The  reinforcing  bars  are  here  shown  em- 
bedded in  the  concrete  segments,  their  ends 
projecting  into  the  open  key  spaces  and  over- 
lapping the  bars  from  adjacent  segments. 
Figure  4  shows  one  method  of  shifting  the 
suspended  centering  from  a  completed  rib  to 
the  location  of  a  proposed  adjacent  rib  in  the 
same  structure.  The  procedure  is:  (a)  The 
main  cables  are  slacked  off  until  the  flexible 
centering  assumes  a  horizontal  position,  (b) 
The  suspenders  arc  released  from  one  end  of 
the  cross-bars.  .Tllowing  the  centering  to  drop 
to  a  vertical  position  free  from  the  completed 
rib.  (c>  Cables  and  centering  moved  later- 
ally to  position  for  adjacent  rib.  Released 
suspenders  again  attached  to  cross-bars  and 
entire  centering  raised  to  proper  position  by 
tightening  main  cables 

Tests   of   Suspended   Centering. 

Prior  to  actual  construction  of  arches  in 
concrete,  the  method  of  arch  rib  construction 
by  casting  the  voussoirs  in  place  upon  sus- 
pended flexible  centering  was  demonstrated 
by  constructing  a  number  of  plaster  paris 
arches,  all  of  varyin.g  curvature,  and  with 
span  lengths  ranging  from  2  to  o  ft.  For 
these  arches  only  one  apparatus,  as  shown  in 
Fig.  ."i,  was  used,  the  various  radii  and  span 
lengths  being  obtained  as  described.  In  this 
model  the  towers  are  of  wood,  and  the  cables 
of  ordinary  picture  cord.  The  suspenders 
from  the  cables  were  cut  from  the  threaded 
ends  of  wire  bicycle  spokes.  The  cables  and 
suspenders  were  provided  with  miniature  turn- 
buckles  for  adjustment  of  curvature.  The 
suspended  flexible  centering  was  made  of 
white  pine.  The  abutments  shown  were  cast 
first  (in  plaster  of  paris)  and  then  the  arch 
rib  segments  cast  in  forms  or  molds  i)laced 
on  the  suspended  centering.  The  key  spaces 
were  left  open.  After  the  plaster  had  hardened 
sufficiently  in  the  rib  segments  and  the  sus- 
penders were  adjusted  by  their  turnbuckles 
for  true  curvature  the  key  spaces  were  filled. 
When  the  plaster  keys  had  hardened,  the  sus- 


forms.  These  sand  ribs  were  uninjured  and 
self-supporting  when  the  suspended  centering 
was  "struck,"  and  the  curvature  perfect  Two 
of  these  sand  ribs  were  inade  of  clean,  wet 
sand,  with  a  small  percentage  of  clay,  while 
one  other  rib  was  composed  of  wet  sand 
alone.  The  same  experiment  was  tried  upon 
sand  ribs,  also,  sand-clay  ribs  (of  same  span 
and  dimensions")  usin.g  a  model  of  ordinary 
falsework.  Although  great  care  was  used  in 
striking  the  model  falsework,  in  no  case  was 
this  accomplished  without  injury  to  or  failure 
of  the  sand  ribs. 

After  the  success  of  these  experiments,  a 
two-rib  concrete  arch  was  cksigned  and  built. 
This  had  a  span  length  of  ii>  ft.  and  '1  ft. 
rise,  composed  of  two  parallel  rilis  12  ins. 
apart,  connected   by  transverse  beams,   l*'"    '' 


spaces  were  necessary  and  none  provided,  ex- 
cept those  adjacent  to  each  abutment.   Fig.  6. 

The  adjustments  being  made,  the  ribs  were 
allowed  to  set  up,  after  which  the  key  spaces 
at  the  abutments  were  lille'l  with  concrete, 
Fig.  7.  The  arch  havin.g  reached  the  self- 
supporting  stage,  the  centering  was  struck, 
merely  by  slackenin.g  the  cidjles.  These  ribs 
supported  ten  men  (all  that  could  get  upon 
them)   within  a  week  after  completion. 

It  was  now  desired  to  make  further  tests 
upon  a  still  larger  scale.  With  this  in  view, 
the  designs  for  an  arch  rib  having  a  clear  span 
of  "1:^  ft.  and  a  rise  of  7  ft,  were  prepared, 
and  the  weights  of  arch,  cable  sag,  etc.,  deter- 
mined. It  was  found  that  steel  cables  1  in. 
in  diamcicr  and  suspender  rods  %  in.  in 
■  lianicier  would  -  ' ■'  'he  •>'.  it.  concrete  rib 


Fig.   11 — View   of   Approach   and   Cable    Supports,   Chickahominy   Arch    Bridge. 


The  section  of  each  rib  was  uniform  through- 
fiUt  and  was  3  ins.  in  width  and  4  ins.  deep. 
The  two  abutments  were  built  first.  Two  %- 
in.  cables  were  suspended  over  the  location 
of  the  proposed  span  and  anchored  to  the  tops 
of  a  back-yard  fence,  after  bracing  same. 
The    suspenders   were   made   of    small   copper 


and  centering,  with  a  proper  safety  factor. 
This  arch  was  built  at  Portsmouth,  Va  ,  Fig,  8. 
The  rib  was  divided  into  six  sections,  which 
required  six  pairs  of  suspenders  and  cross  bars 
f.)r  their  support.  The  abutments 'and  towers 
were  first  built  and  the  cables  placed  in  posi- 
tion and  anchored  to  "dead  men''  buried  4  ft. 
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in  the  ground.  The  longitudinal  members  of 
the  centering  were  made  of  ixlOin.  plank, 
resting  loosely  upon  the  cross  bars  with  their 
ends  overlapping.  To  prevent  slipping  longi- 
tudinally, a  ^-in.  iron  rod  passed  through 
the  overlapping  ends  of  the  longitudinal  mem- 
bers. No  turnbuckles  were  used  on  the  sus- 
pender rods  in  this  case,  but  their  lower  ends 
were  threaded  ti  ins.,  so  that  the  proper  ad- 
justments for  curvature  could  be  made  by  nuts 
under   the  cross   bars.     C.■l^t   iron   plumb  holis 


trestle,   in   bad   condition,   and   not   in   keeping 
with  present  requirements  and  tratfic. 

.Mternativc  designs  of  both  steel  and  con- 
crete were  furnished  by  the  commission.  The 
steel  design  contemplated  an  I-beam  super- 
structure (with  wooden  floor)  supported  by 
concrete  piers  and  abutments  upon  pile  foun- 
dations. The  alternative  design  contemplated 
a  similar  sub-structure  with  reinforced  con- 
crete girder  superstructure.  Bidders  were  also 
permitted  to  su1)mit  their  riwn  designs,  if  de- 


Fig.    12 — View    of    Center    and    Key    Forms,    Chicl<ahcrr,iny    Arch    Bridge. 


were  hung  from  each  of  the  cross  bars,  with 
copper  wires  of  computed  ordinate  lengths. 
The  top  halves  of  the  plumb  bobs  were  painted 
white,  and  the  bottom  black,  to  facilitate 
sighting  when  making  adjustments,  and  thus 
affording  definite  lower  terminii  for  the  com- 
puted ordinates. 

When  all  concrete  was  deposited  in  the  rib 
forms  (except  in  the  key  spaces)  the  total 
deflection  of  the  cables,  due  to  the  load,  did 
not  exceed  by  V2  in.  their  computed  deflection. 
Fig.  9.  Adjusting  the  intrr.dos  curvature  to 
the  true  curvature  was  effected  by  adjusting 
so  that  the  plumb  bobs  were  brought  to  the 
same  elevation.  It  was  found  only  necessary 
to  tighten  up  the  nuts  under  the  two  central 
cross  bars  Vz  in.  and  to  slack  off  the  nuts  un- 
der the  extreme  end  bars  %  in.  Twelve  hours 
after  depositing  the  coticrete  in  the  key  spaces, 
the  suspended  centering  was  dropped,  or 
"struck,"  simply  by  slackening  off  both  cables. 
This  "striking"  of  the  suspended  center  was 
effected  instantaneously  by  a  boy  standing  be- 
tween the  main  cable  turnbuckles  near  the 
anchorage,  holding  in  each  hand  a  stick,  whicli 
passed  through  the  turnbuckles  and  acted  as  a 
lever  in  turning  them. 

One  of  the  greatest  risks  connected  with 
the  use  of  rigid  falseworks  is  found  in  the 
operation  of  "striking  the  centers.''  Judging 
from  experience,  the  striking  of  suspended 
centering  is  accomplished  with  such  ease  and 
uniformity  that  the  usual  dangers  arising  from 
shock  and  jar  to  the  completed  arch  appear  to 
be  eliminated.  This,  and  the  further  fact  that 
all  the  concrete  in  the  arch  rib  is  set  up  at 
the  time  of  filling  the  key  spaces,  made  possible 
the  striking  of  the  suspended  centering  of  the 
5.3  ft.  Portsmouth  arch  after  12  hours,  and 
the  Chickahominy  river.  48  hours,  .iftcr  key- 
ing. 

The  Chickahominy  River  Bridge. 

In  WO;t  the  state  highway  commission  of 
Virginia,  in  behalf  of  the  commissioners  of 
the  counties  of  Henrico  and  Hanover,  adver- 
tised for  proposals  for  the  construction  of  a 
highway  bridge  across  the  Chickahominy  river 
on  the  Cold  Harbor — Fair  Oaks  public  road. 
This  historic  stream  at  this  i)oint  constitutes 
the  boundary  line  between  the  two  counties. 
The    old    structure    consisted    of    an    ordinarv 


sired.  The  lowest  bid  submitted  (for  either 
steel  or  concrete)  was  that  based  upon  the 
design.  Fig.  10,  this  design  being  submitted  by 
the  low  bidder  with  his  proposal.  It  was  also 
found  that  this  bidder,  if  successful  in,  the 
award,  contemplated  the  use  of  suspended  flex- 
ible centering  in  the  erection  of  the  arch  ribs, 
thus  employing  no  falsework  whatever.  This 
design  and  bid  (being  the  lowest)  were  both 
accepted  and  the  contract  awarded  accord- 
ingly. 

The  design  of  the  Chickahominy  bridge,  as 
built,  provides  for  a  reinforced  concrete 
structure,  composed  of  a  three-rib  arch,  hav- 
ing a  clear  span  over  the  channel  of  50  ft., 
the  approaches  being  of  beam  and  slab  con- 
struction in  panels  of  13  ft.  c.  to  c.  of  columns. 
The  length  of  structure  over  all  is  160  ft.  and 
the  clear  width  of  roadway  Id  ft.  The  three 
arch  ribs  are  similar,  each  having  a  depth  of 
10  ins.  at  the  crown  and  32  ins.  at  the  spring 
lines.     The    width    of    the   ribs   transvcrselv    is 


( einlifilding  the  heads  of  the  batter  and  plumb 
l)iles)  and  are  =filightly  tapered  with  dimen- 
sions shown. 

The  arch  ribs  spring  from  skewbacks  upon 
buttresses  opposite  each.  Th,;se  buttresses  are 
coimected  by  reinforced  curtain  walls  or 
diai)hragms  8  ins.  thick  located  near  the  skew- 
))acks,  and  thus  act  not  onlj-  as  horizontal  ties, 
lint  also  retain  the  filling  deoosited  in  the 
space  between  the  buttresses.  The  new  struc- 
ture was  located  up  stream  and  parallel  to  the 
old  structure,  and  about  2-5  ft.  away.  The 
general  specifications  for  concrete  bridges  of 
1008  by  Mr.  Wilbur  J.  W.^tson  were  used  in 
the  design  (Class  "I"  loading!.  The  details, 
])roportions  of  concrete,  etc..  are  shown  by 
Fig.   10. 

Cables,  Cable  Supports,  Anchorage,  Etc. — 
The  cables  and  centering  used  in  the  Ports- 
mouth arch  were  ample  for  this  service,  but  it 
was  desired  to  obtain  cables  and  suspenders 
of  sufficient  capacity  for  future  use  upon 
span  len,eths  up  to  about  80  ft.  For  such  serv- 
ice 1%  in.  diameter  galvanized  steel  cables 
and  "s-in.  diameter  suspenders  were  obtained, 
provided  with  turnbuckles. 

Both  approaches  were  completed  prior  to 
the  constructing  of  the  arch  ribs,  in  order  that 
the  cable  supports  might  be  mounted  upon 
them,  thus  affording  foundations  for  them 
and  reducing  their  height.  This  arrangement 
reduced  the  height  of  the  supports  to  only  4 
ft.  t)  ins..  Fig.  11. 

The  cables  were  anchored  to  "dead  men'' 
located  behind  the  concrete  columns  at  the  ends 
of  the  approaches.  Slots,  or  openings,  were 
provided  in  the  roadway  lloor  slab  of  the 
approaches  in  order  that  the  inside  cables 
might  pass  through  same  to  their  anchorages. 
The  connection  between  cables  and  anchorage 
was  made  above  ground,  so  that  in  shifting 
the  cables  from  one  rib  to  another,  it  was  not 
necessary  to  make  any  e.xcavation  to  the  un- 
derground anchorage.  The  cable  supports 
were  constructed  of  round  timber,  cut  at  the 
site,  and  timber  taken  from  the  old  structure. 
No  saddles  were  used  under  the  cables  on  the 
supports  at  either  Portsmouth  or  Chickahom- 
iny river.  The  cables  simply  rested  in  notches 
(lubricated)  cut  in  the  supports.  Saddles  are, 
of  course,  necessary  in  longer  spans. 

Flexible  Centering. — The  Chickahominy  riv- 
er flexible  centering  was  even  simpler  than 
that  used  at  Portsmouth.  The  cross  bars  were 
3-in.  oas  pipe.  4  ft.  long.  The  ends  of  the 
2xl2-in.  wooden  longitudinals  overlapped  on 
the  cross-bars  and  were  notched  to  receive  the 
bars — thus  forming  the  pivots,  or  points  of 
flexure.  The  lagging  and  concrete  forms  were 
nailed  on  the  top  edges  of  the  longitudinal 
members. 

Adjustment  for  Elevation  and  Curvature. — 
After  the  cables  were  loaded  by  the  concrete 
(wet)  rib  sections,  only  1-in.  vertical  adjust- 
ment   for  curvature   was   necessary,   as   deter- 


Fig.    13 — General    View   of   Chickahominy    Arch    Bridge    Under   Construction. 


14  ins.  The  wei.ght  of  each  rili  (incliulin.g 
suspended  centering)  to  be  supported  by  the 
cables  was  nearly  10  tons. 

As  the  bed  of  the  river  was  of  sand  and 
gravel,  it  was  necessary  to  use  batter  piles 
in  the  arch  abutment  foundations.  The  con- 
crete   foundation    slabs  are   1    ft.   4   ins.   thick 


minetl    In     the    iilnnib   bobs.     The    key    spaces 
were  then  filled.  Fig.  12. 

The  maintenance  of  proper  elevation,  cur- 
vature, etc.,  were  subject  to  such  complete 
coiUroI  that  the  intrados  curvature  upon  com- 
pletion was  perfect  in  every  rib.  As  stated, 
the  cables   and   suspenders  used   were  capable 
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.ii  ccjnstructing  spans  of  811  ft.  and  iiniier. 
Simply  by  substituting  differently  curved  rill- 
<  rs.  or  furring  members,  upon  the  longitudi- 
nals and  adding  or  decreasing  panels  of  flex- 
ible centering,  the  plant  is  ready  for  use  in 
lonstructing  spans  of  any  radius  and  length 
within  the  capacity  of  cables  and  suspenders 
used. 

In  order  to  assure  perfect  control  at  all 
times — in  case  of  freshets — the  main  cable 
turnbuckles  were  located  above  the  floor  slab 
of  the  approaches.  This  location  also  afforded 
a  full  view  of  the  entire  ribs,  intrados,  sus- 
penders, etc.,  to  the  operator  at  the  main  cable 
turnbuckle  levers  when  making  adjustments 
or  ''striking  centers." 

As  soon  as  possible  after  completing  a  rib, 
the  forms  were  stripped  off  in  order  to  shorten 
the  setting  time  of  the  concrete  rib,  sections 
and  keys.  Forty-eight  hours  after  the  com- 
pletion of  the  first  rib,  the  flexible  centering 
was  struck  and  transferred  to  the  second  rib — 
adjacent — as  described,  and  from  thence  to 
the  third  rib.  Fig.  13. 

.After  completion  of  the  ribs  and  removal  of 
cables,  the  spandrils,  beams  and  floi.ir  slabs 
were  built,  and  the  structure  completed.  The 
spandrils  were  anchored  to  the  arch  ribs  bv 
■.'4-in.  radial  bars,  as  shown. 

Prior  to  acceptance  the  commissioners  re- 
<iuircd  the  specified  test  to  be  made  under  the 
supervision  of  their-  engineers.  The  specified 
test  load  was  a  r2-ton  road  roller,  which  was 
operated  at  various  speeds  back  and  forth  over 
the  entire  roadway  area,  between  curbs. 

Although  the  Chickahominy  was  a  most 
]\ivorable  location,  with  its  low  banks  and  slow 
current,  for  rigid  falsework,  and  very  un- 
favorable for  flexible  centoiing,  yet  a  com- 
parison of  the  actual  bids  received  demon- 
strated the  fact  that  even  here  concrete  struc- 
tures built  by  rigid  falsework  methods,  or 
even  steel  structures,  did  not  compete. 

The  next  lowest  bid  for  a  concrete  struc- 
ture (girder  type)  exceeded  the  flexible  cen- 
tering bid  by  $1,500.  The  lowest  bid  on  an 
ordinary  cheap  steel  I-beam  plank  floor  struc- 
ture exceeded  by  $L'00  the  lump  sum  fiid  of 
*$3.-")"ji)  submitteti  by  the  contractor  using  flex- 
ible centering,  this  figure  covering  the  struc- 
ture complete,  except  macadam  roadway  and 
grading. 

The  work  w-as  executed  by  Mr.  Charles  Mc- 
Dermott,  contractor  of  Washington.  D.  C. 
The  structure  was  designed  by  the  writer  and 
submitted  to  the  highway  commission  for  re- 
vision and  approval.  Mr.  Wilbur  J.  Watson, 
of  Cleveland,  Ohio,  acted  as  consultin,g  engi- 
neer. Mr.  John  Scott  Banks  was  superintend- 
ent of  construction  who.  with  Mr.  M.  D. 
A\'ard,  rendered  valuable  assistance  in  model 
making  and   cxiicriniental   work. 

Previously   Molded   Arch   Rib   Sections. 

The  method  of  constructing  the  Cliickahom- 
iny  and  Portsmouth  arches  were  confined  to 
the  application  of  cables  m  combination  with 
a  suspended  centering  upon  which  the  arch 
sections  were  cast  in  place  in  the  positions  in 
which  they  were  In  occupy  in  the  completed 
structure. 

The  method  of  flexible  si'.jjport.  however, 
lends  itself  to  another  method  of  construc- 
tion, similar  to  that  used  in  connecting  with 
falsework  described.  This  consists  of  previ- 
ously molding  the  concrete  rib  sections  of  any- 
desired  len.gth.  at  the  bridge  site  or  other 
point,  and  suspending  these  concrete  sections 
directly  from  the  caljles  in  the  positions  which 
they  are  to  occupy  in  the  finished  structure. 
The  lower  ends  of  the  suspenders  being  at- 
tached directly  to  the  concrete  sections  by 
means  of  projecting  metal  lugs,  eye-bolts  or 
bars,  embedded  in  the  sections  when  casted. 
Thus  the  suspended  centering  is  eliminated, 
resulting  in  still  further  economy  and  time  of 
construction. 

The  concrete  >ections  ;ire  coupled  together 
longitudinally  after  being  suspended  in  place 
by  metal  couplers,  Fig.  14.  The  couplers  be- 
ing adjustable,  if  desired.  These  couplers  (ad- 
justable) in  conjunction  with  the  adjustable 
suspenders  and  cables  hold  this  entire  articu- 


lated rib,  or  any  part  c.if  it,  under  perfect 
control,  and  permits  of  accurate  adjustment 
horizontally,  vertically  and  lon.gitudinally  at 
all  times.  Steel  bars,  I-beains,  girders  or  oth- 
er reinforcing  material  may  be  embedded  in 
the  concrete  when  molded.  The  previously 
molded  concrete  sections  being  suspended  and 
adjusted,  it  .  only  remains  10  rigidly  coimect 
the  sections  and  their  reinforcement  together, 
in  order  to  reach  the  self-supporting  stage,  or 
conipleteil  arch.  There  are  a  number  of  meth- 
ods for  effecting  this,  the  choice  in  any  par- 
ticular case  dependin.g  upon  the  character  of 
reinforcing  material  used,  dimensions  of  rib 
sections,  span  length,  etc.  In  Fig.  14  are 
shown  several  methods  lor  light  sections. 
Key  spaces  are  provided,  into  which  the  rein- 
forcing bars  from  the  adjacent  sections  proj- 
ect. After  accurate  adjustment  of  the  arti- 
culated rib  for  curvature  and  elevation,  the 
reinforcing  material  (bars,  beams,  girders, 
etc. )  are  rigidly  connected  by  turnbuckles,  lap 
joints  or  rivetted — splices,  as  the  character  of 
the  reinforcement  m;iy  require.  The  splices 
or  connections  are  embedded  in  concrete  when 
the  open  key  spaces  are  filled — thus  complet- 
ing the  arch. 

The  size  of  the  key  spaces  depends  upon 
the  character  of  reinforcement,  method  of 
connecting  same  and  also  noon  length  of  span, 
dimensions  of  rib  sections,  etc.  In  spans  re- 
quiring heavy  ribs,  the  dimensions  of  the  key 
spaces   and    volume   of   concrete   necessary    to 


Mom  Cat>le  ■. 


qnirin.g  a  14")  ft.  span  length,  (b).  Two  cables 
1%  ins.  in  diameter  will  swijig  one  concrete 
arch  rib  of   145   ft.  span. 

The  erection  of  a  solid  barrel  arch  over  a 
railway  yard  by  the  flexible  support  method 
has  been  investigated.  This  structure  was  80 
ft.  in  width,  with  a  clear  span  of  170  ft.,  de- 
signed for  electric  and  highway  traffic.  It  was 
found  that  by  constructing  the  barrel  in  longi- 
tudinal sections  of  5  ft.  each  in  width,  that 
the  method  was  more  economical  and  rapid 
than  was  possible  with  fa'sework.  although  the 
conditions  were  unusually  fa.vorable  for  false- 
work construction  and  maintenance. 

.\  5  ft.  longitudinal  section  of  a  solid 
barreled  arch,  of  ITif  ft.  span,  of  the  design 
investigated,  would  require  two  cables  of  2% 
ins.  diameter  each,  with  galvanized  steel  yacht 
rigging  suspenders. 

The  erection  plant,  in  addition  to  the  ad- 
vantages resulting  from  repeated  use  and 
adaptability  to  spans  of  varying  len.gth,  cur- 
vature or  rise  (within  the  capacity  of  the 
plant)  consists  of  standard  commercial  ma- 
terials, obtainable  upon  short  notice,  of  com- 
paratively light  weight — all  occupying  little 
space,  thus  affording  rapid  and  economical 
transportation,  even  to  isolated  localities,  with- 
out railway  facilities. 

As  to  towers  or  cable  supports,  when  neces- 
sary they  may  be  of  the  cheapest  character. 
(.lenerally  a  portion  of  the  permanent  structure 
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ig.    14 — Sketches    Showing    Method   of   Supporting  Cast   Arch  Sections  Without 

Centering. 


•$1.4S  per  sq.  ft.  of  roadway  between  curbs  or 
$1.39  between  railings. 


fill  them  would  become  large  in  proportion. 
In  order,  therefore,  that  the  accuracy  of  the 
curvature  elevations,  etc.,  may  be  maintained 
and  stress  in  connections  avoided,  the  addition 
of  any  great  volume  or  weight  of  concrete 
capable  of  causing  cable  deflections  at  this 
stage  must  be  avoi(le<l.  To  meet  this  reipiire- 
ment  in  heavy  sections,  the  key  spaces  are  re- 
duced to  the  width  of  an  mdinary  mortar- 
joint,  such  as  used  in  masonry  or  brick  work. 
The  reinforcement  between  adjacent  rib  sec- 
tions projecting  into  cavities  provided  in  the 
previously  molded  sections. 

An  ordinary  niotar  joint  between  the  con- 
crete sections  is  sufficient  so  far  as  flexibility 
is  concerned,  and  but  for  connections  between 
reinforcin.g  material  need  never  be  larger, 
even  wdieu  the  sections  are  molded  in  place 
upon  a  suspended  flexible  centering  (provided 
the  rib  is  of  sufficient  width  or  sectional  area 
to  allow  the  cavities  or  splice  chambers). 

Any  cb.irater  of  reinforcement  may  be  used, 
breaking  joint  on  one  or  both  sides  of  the 
mortar-joint  or  point  of  ilcNure  between  the 
concrete  sections. 

The  arch  can  be  begun  .it  .any  point  ilesircd 
and  the  work  of  suspending  and  coui)ling  the 
sections  prosecuted  from  any  number  of  points 
upon  one  or  more  ribs  simultaneously  from 
the  lianks  of  the  stream  and  from  barges,  as 
shown. 

The  details  of  erection,  plant,  etc,  by  flexible 
support  of  a  number  of  arch  ribs  for  spans  of 
\W,  145  and  '200  ft.  have  been  worked  out,  the 
results  showing  marked  economy  and  time 
saving  in  every  case  over  rigiil  falsework. 
The  following  figures  demonstrate  the  sim- 
plicity, economv  and  light  weight  of  that  por- 
tion of  the  erection  plant  requiring  shipment 
to  and  from  the  site,  viz:  (a)  Two  cables 
2"/^  ins.  in  diameter  will  swing  two  concrete 
arch    ribs    simultaneously    over    a    stream    re- 


itself  can  be  utilized  for  cable  supports.  In 
important  bridges,  the  entrance  towers,  portals, 
pylons  may  be  used,  and  there  are  few  cases 
where  it  would  be  neccss.-iry  to  provide  special 
cabled  supports — abutments,  piers,  approach 
foundations  being  nearly  always  available, 
even  in  designs  contemplatin.g  rigid  falsework 
construction. 

.\s  staled,  for  spans  of  150  ft.  and  under, 
ordinary  "dead  men"  .give  all  the  anchnra.ge 
necessary.  .At  Portsmouth  and  Chickahom- 
iny river  dead  men  were  used.  These  were 
nothing  more  than  logs  VI  t  1  14  ins.  in  diam- 
eter, buried  in  the  ground,  ind  the  main  cables 
passed  around  them,  there  being  no  iron  work 
whate\er  connected  with  fho  anchorage. 

With  arches  of  such  Icng'h  and  weight  that 
the  ordinar\  methods  above  cannot  be  relied 
upon  for  safe  anchorage  aii-l  the  foundations 
of  approach  sjians  are  not  available,  special 
anchorage  will  then  be  necessary,  i^uch 
anchora.ges  can  be  built  of  concrete,  rubble 
concrete  or  of  rul>ble  masonry — of  the  most 
available  stone.  Tlie  anchorages  beiu.g  for 
temporary  service  and  located  underground 
nsu.illy  natural  cement  or  Portland,  with  a 
large  proportion  of  s.and,  nay  be  used  in  their 
construction   for  ordinary  structures. 

In  practical  use,  in  order  to  secure  economy 
and  prevent  handling  plants  of  greater  weight 
and  capacity  than  the  work  in  hand  requires, 
the  plans  may  be  standardized,  according  to 
length  of  spans  and  weight  to  be  supporte<l. 

The  above  methods  of  constructing  arches 
(including  applications  to  structural  steel  erec- 
tion) by  means  of  suspending  concrete  forms, 
or  previously  molded  arch  sections  suspended 
chiefly  from  cables,  also  the  method  of  sup- 
porting iireviously  molded  arch  sections  upon 
falsework,  as  mentioneil  and  connecting  same 
I)y  concrete  keys,  pivots  or  hinges,  were  de- 
viseil  and  patented  by  the  writer. 
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EARTH        AND        ROCK        SECTION 


Methods  and  Costs  of  Earth  and  Rock 

Excavation  in  Prospecting  a 

Mining  Property.* 

On  the  road  to  Cripple  Creek,  Colo.,  is  a 
hard,  compact  phonoHte  dike  striking  N.  40° 
E.  and  dipping  tiO°  in  a  N.  ,iO°  W.  direction. 
In  the  work  of  prospecting  this,  trenches  and 
cross  cuts  were  made,  and  later  a  .5xT-ft.  shaft 
was  sunk.  The  work  was  done  hy  hand,  and 
the  following  data  were  obtained  : 

Trench  A.  Fig.  1,  60  ft.  long,  was  excavated 
6  ft.  wide  by  7  ft.  deep  without  any  indication 
of  bed  rock.  This  work  was  done  by  G  men 
with  picks  and  shovels  in  3.2  days,  and  the 
following  data  were  obtained : 
60  X  7  X  6  ft. 

■  =  93.4   cu.   yds.,   material   han- 


ft. 


died;  or 


0S.4 


3.2  X  6  X  8 


•  =  .0  cu.  yd.  per  man  per 


0  men,  three  at  each  drift,  who  completed 
the  approaches  in  2  days,  from  whicli  it  was 
ascertained  that  2  men  with  pick  and  shovel 
and  1  man  wheeling  could  do  about  as  much 
work  as  2  men  in  a  trench.  Wlicn  tunneling 
in  soft  earth  a  tiian  can  pick,  shovel,  wheel 
and  waste,  when  the  run  is  not  long,  say  25 
ft.,  about  %  as  much  as  he  can  shovel  and 
4.8X3 

pitch  from  a  trench,  or  =  3.6  cu   yds. 

4 
When  a  rock  face  was  reached,  2  men  at  each 
drift  were  put  at  work  with  single  hammer 
and  drills,  while  the  third  man  of  the  party 
was  occupied  in  mucking,  carrying  steel  from 
the  forge,  etc.  A  blacksmith  was  hired  at 
$4.-J0  a  day,  who  also  superintended  the  work 
and  did  the  panning  and  sampling  as  the 
work  progressed.  Each  tunnel  was  driven 
through  the  dike  and  through  the  ore  in  drifts 
B  and  C,  and  side  drifts  were  driven  10  ft.  in 
the  direction  of  the  strike  up  the  slope.  There 


Map  Showing   Location   of  Ore   Prospecting    Trenches   and   Shaft. 


hour  or  4.8  cu.  yds.  per  man  in  8  hours.  As 
men  cannot  throw  dirt  with  a  shovel  to  ad- 
vantage more  than  from  4  to  6  ft.  from  the 
trench,  a  staging  was  put  in,  the  trench  nar- 
rowed to  3  ft.,  and  3  additional  men  hired 
to  rehandle  the  dirt.  The  capacity  of  the  9 
men  shoveling  with  two  throws  was  equal  to 
6  men  shoveling  with  one  throw,  but  the  cost 
was    increased    50    per   cent    for    labor.      The 

60  X  8  X  3  ft. 

second  stage  was  excavated  in  

27  X  4.8  X  0 
=  1,85  days. 

The  cost  of  excavating  146.7  cu.  yds.  of 
earth  from  the  trench  was  as  follows : 

Six   men  3  days  at  $3 $  ."i4.il0 

Nine  men  2  days  at  $3 ."it.OU 

Six  round-point  long-handled  shovels S.7.") 

Three  square-point  D-handled  shovels 4.nn 

Six   5-pound   drift   picks S.OO 

Six  36-in.  drift  pick  handles l.aO 

172  ft.   lumber  for  staging 3.10 

$134.75 
Cost  per  cubic  yard,  $0.91S. 

The  results  obtained  from  this  trench  de- 
cided the  feasibility  of  prospecting  by  a  series 
of  cross-cut  drifts  spaced  2-50  ft.  apart.  The 
approaches  were  dug  in  the  soil  on  the  side 
hill  until  a  face  10  ft.  square  was  obtained. 
The  sides  of  this  cut  were  given  a  1  to  1 
slope  to  prevent  their  falling  in,  and  a  drift 
set  was  erected  at  the  face  to  prevent  the 
portal  caving.    Three  drifts  were  started  with 

•Abstracted  from  a  report  on  the  prospecting 
of  Poverty  Gulch  Claims  by  Chas.  VV.  Hender- 
son, published  in  "Mines  and  Minerals." 


was   85    ft.   of   drifting  done   in   the   prospect 
drifts  B.  C  and  D. 

In  drifting,  11  holes  were  drilled  in  each 
face  2%  ft.  deep,  making  an  advance  of  2  ft. 
for  each  round.  Each  man  was  able  to  drill 
1  ft.  an  hour,  and  with  six  drilling,  two  in 
each  tunnel,  each  2-ft.  advance  took  11  holes, 
2^/^  ft.  deep,  or  27%  ft.  Two  men  in  each 
tunnel  drilled  16  ft.  a  day,  making  a  new 
round  every  day  and  a  half  by  working  from 
7  a.  m.  to  1  p.  m.  in  the  morning  shift,  so 
that  shots  could  be  fired  at  the  noon  hour. 
Each  shot  broke  down  2.6  cu.  yds.,  which  was 
leadily  mucked  and  wheeled  by  the  laborers. 

The  following  data  were  obtained  from  this 
85 
work:    —  X43  rounds  of  shots  that  demanded 
2 

27.5   ft.   of  drill  hole  for  each  round.     Since 
6  men  drilled  48  ft.  per  day  the  advance  re- 

27.5  X  43 

(piired  =  approximately  25  days.     In 

48 
all  there  were  473  holes  drilled,  and  each  was 
charged  with  2%  sticks  of  %X8  in.  dyna- 
mite weighing  0.25  lb.  each  or  0.625  lb.  per 
charge.  The  total  quantity  of  explosives  used 
473  X. 625 

was  =6  fiftv-pound  boxes. 

50 

The  diameter  at  the  mouth  of  a  6-ft.  hole 

need  not  be  more  than  %   in.  greater  than  at 

bottom,  witli   %-in.  reduction  in  2  ft.  possible 

in  vcr\-  liard  rock.     The  least  admissible  diam- 


eter of  hole  at  bottoiu  for  dynamite  is  %  in. 
The  steel  used  was  %  in.  octagonal  with  1%- 
in.  starting  bits  decreasing  to  1-in.  bits  to 
linish.  The  drills  were  dulled  every  2  ft.  of 
drilling  with  usually  two  starters  required  for 
the   2   ft. 

The  following  lengths  comprised  a  set  of 
steel:  3  ft.,  21/2  ft,  2  ft.,  VA  ft.,  and  10  ins.; 
and  each  man  in  drilling  8  ft.  a  day  put  in 
a  little  over  3  holes,  using  a  set  of'  steel  in 
the  operation.  This  made,  for  the  six  men 
working,  six  sets  of  5  or  6  pieces  each  or 
frcmi  30  to  36  pieces  of  steel  to  be  sharpened 
a  dav. 


COST   OF  ERn-IXG   THE  CROSS-CUTS 

One  foreman  25  days  at  $4.50 

Nine  laborers  3  days  at  $3 

Tliree  laborers  25  days  at  $3 

Six  miners  35  days  at  $3.50 

Three  wheelbarrows  at  $13.50 

Six  4V-;-lb.   striking  hammers 

Six  12-in.   hammer  handles 

344  lbs.,  132  ft.   %-in.  steel 

300  lbs.  dynamite  at  $0,101  per  lb 

1.5   tons  charcoal   at   $20.75 

171  ft.  lumber  for  portals 

One   portable   forge 

One  90-lb.  anvil,  steel  faced 

One  set  blacksmith  tools 

600  candles  at  $0.0145  each 

172  assays,    four   for   each  round 

473  fulminate  caps,  S5  cts.  per  100 

1,419   ft.    double   tape  fuse   at  65   cts.   per 

100  ft.    


$112.50 

Sl.OO 

225.00 

525.00 

40.50 

10.80 

.60 

20.58 

30.46 

31.12 

3.42 

42.00 

9.00 

9.00 

8.70 

57.00 

4.02 

9.22 


Total     $1,219.72 

To  e.xcavate  the  five  trenches  required  the 
labor  of  5  men  20  days,  and  cost  $630.  On 
the  basic  dike,  trenches  /,  K,  L,  M,  N',  O,  P 
were  cut,  in  all  a  length  of  700  ft.,  that  took 
47  days'  time  of  10  men  and  cost  $1,495. 

Shaft  Sinking. — The  sinking  was  done  by 
hand  with  the  aid  of  a  windlass  and  bucket, 
from  which  operation  the  following  data  were 
obtained. 

Shafts  5  ft.  X7  ft.  required  12  holes  per 
round,  average  2%  ft.  deep,  drilled  in  12.5 
hours ;  3%  hours  in  two  shifts  were  consumed 
in  loading,  firing,  and  cleaning  up  broken 
material. 

On  the  first  day  two  men  drilled  30  ft.  of 
holes,  which  were  loaded  and  fired.  On  the 
second  day,  two  men  loaded  and  hoisted  for 
3  hours,  and  were  followed  by  two  miners 
who  drilled  25  ft.  of  holes,  which  were  loaded 
and  fired.  An  average  daily  advance  of  1  ft. 
7  ins.  was  made  in  this  way,  and  at  every  6-ft. 
advance  a  set  of  timbers  was  placed.  It  took 
.38  days  to  sink  a  shaft  60  ft.  in  this  way,  and 
the  cost  which  was  $17.12  per  foot  was  made 
up  of  the   following  items: 

Total  cost.  Cost  per  ft. 

Powder,   caps  and  fu.'se $    170.S4     $  0.95 

Labor   (miners  and   muck- 
ers)        1,824.00       10.12 

Labor      (blacksmith      and 

bosses)     323.00 

Labor  (timberman) 171.00 


Timber 

Steel    (depreciation) 

Candles    

Coke    

V\'indlass,   rope  and 

buckets    

Sliovels  and  picks... 


259.1 

9.30 

26.4.1 

9S.60 

12s. 55 
71.50 


1.79 

.951 
1.44  J  $2.39 

.05 

.15 


.40 


Total 


;,0S3.22     $17.12 


1.12 


Eliminating  windlass,  rope  buckets, 
shovels,  picks   

$16.00 

Extra  men  were  hired  to  drive  the  main 
drifts  in  500  ft.  and  make  7  cross-cuts  averag- 
ing 15  ft.  In  B  two  drifts  were  carried  700 
ft.,  and  9  cross-cuts,  averaging  15  ft.,  were 
excavated.  In  C  4  drifts  totaling  800  ft.,  and 
S  cross-cuts,  25  ft.  each,  furnished  an  advance 
of  1.000  ft.  In  all,  2,240  ft.  of  drifting  was 
accomplished.  The  estimation  of  2,440  ft.  of 
irack  (using  12-lb.  rails  at  $47  per  ton  with 
t'ish-plates)  is  based  on  the  cost  per  mile  as 
follows :  364  pairs  of  splice  bars ;  number  of 
bolts,  1,456 ;  weight  of  splice  bars,  .56  gTOSs 
ton;  weight  of  bolts,  .15  gross  ton;  weight  of 
spikes.  .77  gross  ton.  Total  weight  of  fasten- 
ings. 1.48  gross  tons. 

Weight   of    rails,    18.86   gross    tons.     Total 
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weight    of    rails   and     fastening?,   20.34    gross 

■2,440 
tons    per    mile,    then X20.34=9.4    gross 

5.280 
tons,  at  S47=$441.8n. 

The  S14  ties,  spaced  3-ft.  centers,  were  2  in. 
X4  in.  X2%  ft.,  and  cost  $27.14. 

In  order  to  hasten  the  handling  of  broken 
rock  and  ore,  and  before  drifting  was  com- 
menced on  the  levels,  three  small  electric 
hoists  were  purchased.  This  was  necessary 
because  the  limit  of  a  windlass  is  about  60  ft. 
for  economical  work.  The  heaviest  load  to 
be  hoisted  at  one  time  was  estimated  at  850 
pounds,  and  hoisters  were  ordered  capable  of 
raising  1,000  pounds  200  ft.  in  one  minute,  and 
motors  having  8  h.p.  were  selected.  The 
drums  on  the  hoisters  being  18  ins.  diameter, 
a  %-in.  steel  wire  rope  was  ordered  with 
them. 

It  was  found  that  1  cu.  yd.  of  the  Cripple 
Creek  ore  when  broken  occupied  1.73  cu.  yds., 
also  that  while  12.4  cu.  ft.  of  solid  ore  weighed 
a  ton,  it  took  21.5  cu.  ft.  of  loose  ore  to  weigh 
a  ton.  The  breccia  is  not  as  free  drilling  as 
granite,  and  sludge  is  made  rapidly  in  drill- 
ing, however,  the  rock  breaks  better  than 
graniti , 

Notes    on    Channeling    Costs    in    New 
York    City. 

The   construction   of   the   depressed    railway 
yards    for   the    New    York    Central    R.    R.    in 
New^    York   City    involved    the    excavation   of 
Depew  Place  for  its  full  width  for  a  distance 
of  about  500   ft.     Below  the  natural   soil  and 
fill,    which    extended    from    15    to    25    ft.    in 
depth,   lay   the    ordinary   gneiss    rock,    sloping 
downward  to  the   west  at   an   angle  of   about 
30   degrees,   and   in   some   places   nearly   level. 
The  surface  was  uneven  and  the  stratification 
broken  and  irregular.     The  average  depth  of 
rock  excavated  was  about  15  ft.  and  the  total 
amount  about   18,000  cu.  yds.     On  account  of 
the   proximity  of   buildings   on   both    sides   of 
the  cut,  says'  Mine  and   Quarry,  the  contract- 
ors  found  it  impossible  to  blast   without  first 
freeing  the  rock  at  the  sides.     This  left  them 
the  option  of  making  these  wall  cuts  by  drill- 
ing  and   broaching   or   by  channeling.      After 
figuring    over    the    costs    and    estimating    the 
rapiditv  of  the  two  methods  Sullivan  chaunel- 
lers  with  8-in.  cylinders  were  adopted.     They 
were    operated   by   compressed    air   and    fitted 
with   air   retracters.     The   steel   used   was   the 
solid  Z-shaped  tvpe.     The  cuts  were  made  in 
two.  and   in   some   places   three   lifts,   varying 
from   (i  to  0   ft.   in   depth.     These  channelers 
cut  as  high  as  10  ft.  per  hour  in  the  irregu- 
lar formadon  and  averaged  40  sq.  ft.  per  hour. 
The   machines   operated   under  a  timber  plat- 
form   which    temporarily    carried    the    street 
traffic.     In  figuring  the   comparative  costs  of 
the    two    methods    of    cutting    rock    walls    in 
work  of  this  sort  the   following  estimate  was 
used.      The    drilling    cost    per    shift    was    as 
follows : 

Runntr     ?  |-°" 

Helper     ;;^" 

Power  o.^Jv 

Superintendent,    blacksmith   and   supplies.  ■     2.00 

Total   per   S-hr.    shift JIO.OO 

The  cost  of  drilling  and  broaching  was  esti- 
mated as  follows:  .Assuming  that  60  ft.  of 
holes  can  be  put  down  per  8  hour  shift,  six 
10-ft  holes  can  be  drilled,  and  allowing  a 
1-in  rib  between  3-in.  diameter  holes  20  sq. 
ft  will  be  drilled  per  8  hour  shift.  Further- 
more, it  would  take  at  least  one-half  as  long 
to  broach  as  to  drill,  so  that  the  total  cost  of 
drilling  and  broaching  2i"i  sq.   ft.  would  be  as 

follows:  ""iinnn 

Drilling   cost    per    shift *  2nn 

Broaching  cost  per  shitt ■     °'"" 

Total    for   20   sq.    ft "S.OO 

Cost  per  sq.   ft ♦  "-"^ 

The  cost  for  running  the  channelers  for  8 
hours  was  about  $16  including  drill  runner, 
helper,  superintendence,  blacksmith,  and  pow- 
er. Therefore  averaging  40  sq.  ft.  per  8 
hour  shift,  the  cost  per  foot  was  $0.40.  a 
saving  of  $0.35  per  foot  or  46%.  per  cent  over 
the  method  of  drilling  and  broaching. 

The  contractors  were  the  Butler  Bros.-Hoft 
Co.  of  Xew  York,  X.  Y.    , 


Method  of  Framing   Bracing  Timbers 
Before  Pumping  Out  a  Cof- 
ferdam. 

At  the  nortli  end  of  the  La  .Salle  Tunnel 
tubes,  which  lie  under  the  Chicago  river, 
there  is  a  space  of  18  or  20  ft.  between  the  end 
of  the  tubes  and  the  bank  of  the  river  in 
which  a  section  of  tunnel  is  to  be  built  to  join 
the  river  tunnel  with  the  land  tunnel.  Steel 
sheet  piling  has  been  driven  enclosing  the 
area  which,  when  completely  excavated  and 
ready  for  construction,  will  be  about  50  ft. 
deep  below  the  river  level. 

A  unique  scheme  for  erecting  the  bracing 
w'as  devised  by  which  all  th.e  bracing  could 
be  placed  before  starting  to  pump  out  the 
cofferdam.  The  scheme  w-as  carried  out  as 
follows:  The  first  tier  of  12xl2-in.  timbers 
was  framed  and  floated  in  the  area  as  shown 
in  plan.  Fig.  1.  Cables  were  fastened  to  this 
tier  and  tied  to  the  steel  sheeting  to  prevent 
the  timbers  from  sinking  under  the  load  which 
was  to  be  olaced  upon  tliem.  Then  r2xl2-in. 
posts  about  4  ft.  long  were  erected  upon  the 
floating  frame  and  stone  bo.xes  were  also 
placed  on  the  frame  and  filled  with  enough 
stone  to  sink  the  timbers  which  were  to  be 
placed.  Upon  the  posts  erected  a  second  tire 
of  bracing  timbers  was  laid.  This  tier  was 
framed  together  the  same  as  the  one  below 
and  the  two  tiers  were  tied  together  by  bolts 
as    shown   in   the   drawing.     Then,   the   cables 


Notes  on  Pile  Driving  Costs. '^' 

.\  sand  trench  4,017  ft.  long  and  l(i  ft.  deep 
was  sheeted  witli  2>;i0  iii.XU  ft.  hemlock 
and  yellow  pine  sheeting,  to  carry  a  steam 
shovel  over  the  trench.  Triple  lap  sheeting 
was  made  by  nailing  1X0  in.X12  ft.  hemlock 
sides  to  give  a  2  in.  groove.  The  cost  of  mak- 
insr  the  sheeting  ready  for  driving  was  8.8 
liours  of  labor  at  $2.63  per  1.000  ft.  B.  M. 
with  labor  at  $0.31  per  hour.  The  work  was 
nading  on  the  side  pieces,  pointing  the  driv- 
ing end.  and  cutting  the  hammer  end  to  8  in. 
in  width  to  permit  the  use  of  a  steel  driving 
cap.  Tlie  total  labor  cost,  including  the  mak- 
ing of  the  sheeting  in  place,  with  labor  at 
$0.30  per  hour,  was : 


Per  sq.  ft.  of 

Per  lin 

penetration 

Per  M. 

ft.  of 

trench  side 

ft.  B.M. 

trench 

of  sheeting. 

Hours   of  I.dior. 

.     21. U 

1.4 

0.12 

Cost  of  labor. . . 

.     $6.51; 

$0.42:; 

$0,035 

\  pile  driver  having  two  sets  of  leads  com- 
plete was  built  for  this  work  at  a  cost  of 
about  $600  for  labor  and  material,  excluding 
the  double-drum  hoisting  engine.  The  leads 
and  sheaves  for  the  hammer  line  were  fas- 
tened on  the  deck  timbers  so  that  when  the 
width  of  the  trench  was  reduced  at  a  change 
in  the  size  of  the  sewer,  the  leads  were  moved 
in  towards  the  center  line  of  the  machine. 
This  change  took  1%  hours  to  make. 

The  sheet  piling  was  pulled  by  a  machine 
consisting   merely   of    a    platform    to    carry   a 
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[riQ  Co^tq    y  " "  I?  Steel  Sheet  Filmg 

Bracing    Timbers 

suspending  the  framework  were  loosened,  al- 
lowing the  framework  to  lower  until  the  top 
tier  was  just  out  of  water.  Another  set  of 
posts  was  erected  and  a  third  tier  of  bracing 
was  placed  on  them  and  sunk  in  the  same  way. 
This  process  was  repeated  ;ix  tunes  or  niiui 
.•I  framewi.irk  30  ft.  hi.^li  had  been  erected. 
This  brings  the  bottom  of  the  frame  work, 
therefore,  to  the  top  of  the  tunnel  section  to 
be  constructed. 

For  bringing  the  bracing  into  contact  with 
the  steel  sheeting,  a  diver  was  sent  down  tc) 
place  wedges  in  the  space  between  the  ends  of 
the  tiers  of  bracing  and  the  steel  sheeting. 
The  pumping  will  now  be  started  and,  as  the 
water  goes  down  and  exposes  the  timbers, 
more  wedges  will  be  placed,  giving  a  contin- 
uous bearing  against  the  steel  sheeting. 

This  method  of  erecting  the  bracing  is  not 
merely  a  good  method  for  erecting  the  sheet- 
ing but  is  a  cheaper  and  more  convenient 
method  for  handling  the  timbers  ihan  the 
usual  way.  The  scheme  was  worked  up  by  Mr. 
Max  Landguth  who  is  Superintendent  of  the 
work  for  the  contractors,  the  M.  H.  McGovern 
Co.,  of   Chicago. 


The  I'cnnsylvania  Railroad  has.  in  the 
past  8  years  planted  more  than  4  million 
trees,  wliicb  are  now  being  cultivated  for 
railroad  uses,  particularly  for  ties. 


for    a    Cofferdam. 

hoisting  engine  and  an  .-V-frame  carrying  tw'o 
sheaves.  Over  these  sheaves  two  lines  ran 
from  the  engine,  on  the  free  end  of  which 
was  a  few  feet  of  l^-in.  chain  and  a  hook 
\Mth    wliicli   to   pull   the   sheeting. 

This  machine  would  be  manned  by  a  pick- 
up crew  of  enginenian,  fireman,  and  four  la- 
borers, who  would  pull,  in  1%  hours  to  2 
hours'  work,  all  of  the  sheeting  corresponding 
10  a  day's  progress  of  the  work,  which  would 
be  from  130  fo  160  ft.  The  average  rate  of 
w^ages   per   hour   was   $ii.:!n.     •["he   average   of 

work  was: 

Per  M.  Per  Im.  ft. 

ft.  B.M.  of  tr.Tich. 

I  loins  of  labor 3.72  0.24 

Cost   of    labor $1.11  ?0.07 

One  disadvantage  of  such  sheeting  was 
that  tlie  1-in.  side  pieces  had  a  short  life, 
requiring  renewing  after  about  four  times  of 
use.  The  loss  of  the  center  pieces  from  hard 
driving  and  even  thoug:h  used  nine  times  was 
\erv  little.  The  pulling  chain  was  rather 
severe  upon  the  sheeting,  as  it  was  liable  to 
cut  into  the  wood.  W.  the  close  of  the  work 
the  sides  were  stripped  oH  and  half  of  the 
2X10-in.  pieces  were  sawed  up  for  catch- 
basin  bottom,  which  otherwise  would  have  re- 
quired the  purchase  of  new  lumber.    The  total 

•Ab.str.Tcted  from  a  paper  by  Victor  'W'indett. 
presented  before  the  Western  Society  of  Engi- 
neers. ,      ,! 
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TABUIC  l.^FOUNDATIO.X    I'lLKS.     CHICAGO  DROP  FORGl 

CONTRACTOlt. 

Hours. 

l';rpctloii  mid  disninntlinK  <li  h  er 3S6.3 

Inloading  and  sawing  pdcs  In  two 39 

Driving  piles  236 

Sawing  pile  tops  to  grade 53 

Total  714.5 

Freight,  supplies  and  piles,  cost 

Total  cost 

Soil,    hard   clay;    hammer   used,   3,000-lb.   drop  hammer. 


Cost. 

$160.53 

15.96 

99.32 

19..SS 

CO.     NASH 

Cost  per 
lin.  ft. 

$0.0SS 

o.oii; 

0.011 
0.054 

$0,169 
0.152 

DOWDLE  CO 

Material. 

96  piles. 
20  h.  long. 
Crew  10  men. 

$295.69 
279.02 

$574.71 


$0,321 


waste  of  sheeting  was  about  one-fourth  and 
the  remainder  was  shipped  to  another  job. 

Hand  driven  sheeting  of  2-ins.  XlO-li  ft. 
long  is  best  driven  in  sand  by  a  combination 
of  hand  mauHng  and  the  use  of  the  water 
jet.  iunjilo)  ing  labor  at  $0,314  per  man  per 
hour,  the  expense  of  this  work  for  1,102  ft. 
of    trench    was : 

Per  lin. 
l>er  M.  ft.  of         Per  sq.  ft. 

ft.  B.M.        trench,  penetration. 
Houi-s  of  labor...      11.9  0.973  0.042 

Cost  of  labor $3.70  $0,305  $0,013 

Foundation  Pile  Driving. — This  statement 
is  the  record  of  a  large  piece  of  work  carried 
on  by  the  contractor  with  great  vigor.  At 
times  as  many  as  9  pile  drivers  were  at  work 
simultaneously. 

In  foimdation  pile  driving,  where  piles  are 
driven  in  clusters,  the  general  level  of  the 
ground  will  be  higher  after  driving  than  it 
was  before.  This  swell  or  rise  of  the  level 
will  cause  an  extra  amount  of  excavation  for 
the  placing  of  the  footing  concrete  around  the 
pile  tops. 

Careful  levels  were  taken  over  an  area  in 
which  1,570  piles  were  driven  '2%  ft.  centers. 
The  piles  were  35  ft.  long,  having  12-in.  tops 
and  7-in.  points.  The  swell  of  the  ground 
amounted  to  1.5  ft.  in  height,  or  8  3  cu.  ft. 
net  measurement  of  the  earth  per  pile,  or  0.28 
cu.  ft.  of  pile  penetration.  Inasmuch  as  the 
volume  of  the  piles  below  the  original  surface 
averaged  14.1  cu.  ft.,  the  consolidation  of  the 
earth  amounted  to  5.8  cu.  ft.  per  pile.  The 
soil  consisted  for  about  10  ft.  of  a  mixture  of 
loose  sand,  gravel,  and  clay.  Below  this  was 
a  moderately  soft  blue  clay. 

At  the  job  for  the  hammer  shop,  a  drop 
hammer,  weighing  .3,000  lbs.,  was  used.  In 
fact,  the  same  driver  and  crew  foreman  did 
this  w'ork  as  the  drop-hammer  driving,  for 
which  costs  arc  given  in  Table  II.  But  the 
soil  w-as  clay,  whereas  the  first  10  to  12  ft. 
was  sand,  in  the  other  case  mentioned  in 
Table  II. 

From  points  of  view  of  speed,  economy, 
and  excellence  of  driving,  the  comparison  be- 
tween drop  and  steam  hammers  is  strongly  in 
favor  of  steam  hairimers. 

In  addition,  a  proportional  share  of  local 
general  office  and  yard  expense  and  the  gen- 
eral office  expense,   should  be  added. 

In  sawing  ofif  pile-butts  two  saw  filers  kept 
the  saws  sharp  for  the  gang  of  sawyers.  A 
pair  of  sawyers  would  cut  40  to  60  mixed 
wood  piles  per  dav  at  a  cost  per  pile  of  $0  10 
to  $0.12. 

Other  men  were  employed  in  making  run- 
ways and  unloading  piles  from  cars  which 
were    delivered   at   the   edge    of   the   work — a 


team   and   2   inen   hauling   piles   to   the   more 
inaccessible  drivers. 

The    ordinary    pile    driver    crew    was    com- 
posed of  men  as  follows: 

Foreman,   ?0.5S%   per  hr $  4. SO 

1   engine  riirmei',    $0.55   per   hr 4.40 

1  fireman,    $0.37'^    per   hr 3.00 

1  winelunan.    $0.45    per-    hr 3.60 

1  leadsman.    $0.45   per   hr 3.60 

3  groundnion   or  deckhands,    $0.40    per  hr. .  9.60 

1  coal  passer,  $0.25  per  hr 2.00 

1  pile  hooker  and  trimmer,  $0.37%  per  hr. .  3.00 


Total  labor  of  crew $34.00 

Auxiliaries,  6  men 15. OU 

Proportion    of  pumping  station   labor,   sup- 
plying water  for  jetting 2.00 

Field    superintendence     2.75 


Total   labor    $53.75 

Marine  Pile  Driving. — The  marine  pile  driv- 
ing, as  given  in  Table  III  was  all  within  a 
iprotected  harbor  shielded  froin  the  heavy 
waves  of  the  open  lake,  so  but  little  time  was 
lost  by  rough  seas.  In  the  delivering  of  piles 
from  cars  to  scows,  a  large  part  of  the  labor 
was  done  by  steam  devices,  but  it  is  consid- 
ered as  being  equal  to  the  expense  of  si.x 
men  all  of  the  time  the  marine  driving  was 
going  on.  The  soil  was  sandy  for  a  few  feet 
and  below  that  it  consisted  of  a  moderately 
soft  clay.  The  piles  stood  out  of  the  water 
on  an  average  of  12  ft.  per  pile,  imdriven.  A 
tug  was  occupied  about  one-third  of  a  day 
per  driver  in  towing  out  and  back  to  the 
yard.  A  drop  hammer  of  8,500  lbs.  weight 
was  generally  used,  being  attached  continuous- 
ly to  the  hoisting  rope.  Each  driver  had  two 
scows  for  piles,  one  on  the  work  and  one  at 
the  yard  being  loaded  with  piles. 


TABLE   III.— MARINE   PILE  DRIVING   BY 
GREAT  LAKES  DREDGE  &  DOCK  CO. 

Number  of  piles  driven 9.896 

Len.£fth  of  piles  driven 326,295  lin.  ft. 

Length  of  pile  penetration 207,816  lin.  ft. 

Average  of  piles 33  lin.  ft. 

Average  of  piles  driven 21  lin.  ft. 

Total  days'  work  and  driver 137 

Piles  per  day  work  and  diiver 72.2 

Piles  per  day  work  and  driver 2,3S0  lin.  ft. 

Penetration  per  day  work  and  driver     1,516  lin.  ft. 

Crew    of   driver 10  men 

.\uxiliaries  driver   6  men 

Total  men  per  driver 16  men 


Tot.al  crew   time 1,370  days 

Total   auxiliaries    time 822  days 


Total    2,192  days 

Pay  roll  per  day: 

Tug  seivice    $15.00 

Crew     34.00 

.Auxiliaries    19.75 


Total     J6S.75 


TABLE  II. 


Total  number  of  piles 

Total   length   of  piles 

Total   length   of  pile  penetration.. 

Average    length    per    pile 

Average  length  of  piles  undriven. 
-Av-erage  day's  work  for  1   driver.. 

Average  piles  driven  per  dav 

Average  piles  driven  per  day 

Average  piles  penetration  per  day 

Crew  per  driver ". 

Auxiliary  men  per  driver  per  day. 


Total  crew  per  driver  per  day 
Crew  time  S  hr.  day 


FOUNDATION  PILES;  GREAT  LAKES  DREDGE  &  DOCK  CO, 

■       No.   1   Vulcan 
Steam   Hammer. 

10,417 
373,715      feet. 
358,090      feet. 
36.0  feet. 
1.5  feet. 
277      days. 
37.7  piles. 
1,349.2  lin.  ft. 
1,296.2  lin.  ft. 
10      men. 
8 


Auxiliary  time  S  hr.  dav. 
Total  time  8   hr.  dav. 
Dally  pay  roll  crew... 

Auxiliaries     

Total     


Unit  Cost. 


Lin.  ft. 


T  =K^,.       "  ^°^^-  of  pile 

Labor    ,nna 


Saving   pile    butts. 

Total    labor    

Supplies   and   repairs,    est. 
Piles     


$0.04 
0.003 
0.043 
0.01 
0.125 


1 

2,770 
1.634 
4.786 
$34.00 
19.75 
53.75 
Lin.  ft. 
penetration 
$0,042 
0.003 
0.045 
0.01 
0.125 


CONTRACTOR. 
3,000-lb.   Drop 
Hammer. 
519 
17,855      feet. 
16,817      feet. 
34.4  feet. 
2.0  feet. 
30      days. 
17.3  piles 
595.2  lin.   ft. 
560.6  lin.   ft. 
9      men. 
men. 
men. 
days, 
days, 
days. 


Total    "field    expense" $0,178 


$0,180 


Lin.  ft.  of 
Costs.  piling. 

Labor    $0,029 

.Supplies  and  repairs..     "O.OIS 
Piles    •0.125 


Lin.  ft.  of 

penetration. 

$0.0453 

•0.0235 

•0.1962 


Total   ••field"   expense  $0,169 
•Estimate. 


$0,265 


foundation  P)7i.— Trii)le  lap  sheeting  was 
<lriven  for  three  fouiulation  pits.  The  upper 
15  ft.  of  ground  is  sand,  below  which  is  a 
soft  clay.  Through  the  sand,  driving  was 
assisted  by  using  a  water  jet.  The  expense  of 
this  work  is  given  in  Table  IV. 

TABLE    IV.— FOUNDATION    SHEET    PILE 
DRIVING. 

Piling  driven,   pieces 40.'; 

Piling   driven,    lin.    ft 9 ''91 

Piling  driven,   ft.    B.   M 83.622 

Moving  out  and  off  job,  5  days $227  50 

Driving.  19  days 679.0  ) 

Total,    24    days $906. .".0 

Unit   Cost  of  Labor — 
$  2.24    per  pile. 
0.098  per  lin.    ft. 
10.84    per  M.    ft.    B.    M. 


Two  No.  1  Vulcan  steam  hammer  drivers 
were  used.  Hence  the  item  of  moving  on  and 
ofif  the  work  was  somewhat  high.  The  aver- 
age rate  of  pay  per  man  per  8-hour  day  was 
$3. .50 :  including  men  nailing  the  sheeting 
planks  together,  the  average  size  of  crew  peV 
machine  was  from  ten  to  twelve  men.  In- 
clndiiig  supplies  and  repairs,  the  expense  per 
machine  per  day  was  approximately  $50.00. 
whereas  the  labor  as  above  given  amounted  t'  ■ 
$37.77  per  day. 

At  the  same  place  717  pieces  of  9-in.  by  12 
in.  28  ft.  triple-lap  sheeting  were  driven. 
This  formed  a  subaqueous  front  of  a  con- 
crete-topped wharf.  Table  No.  V  gives  the 
cost  of  this  work. 


TABLE    v.— "miARF    SHEET    PILING.— TIME 

OCCUPIED   IN  THE   WORK.    29iA   DAYS. 
Piling  driven — 

405  pieces. 
14,340ft.   driven  in  ground 
lN0.7S4ft.  B.  M.  of  lumber. 
Towing.   %  of  cost  of  30  days  a;t  $10.00..$    "On.OO 

Making  sheeting,  75  davs  at  $3.00 225.00 

Driving,   2S5  days   at  $3.50 997.50 

Pulling,    10   days   at    $3.50 35.00 

Total,    370   days $1,557.50 

Labor  cost  per  piece $2.17 

Labor  cost  per  lin.  ft.  driven O.109 

Labor  cost  per   1.000  ft     B    M 8  62 


Canal    Bridge    Project    Abandoned. — The 

board  appointed  to  consider  the  questirui 
of  tlie  erection  of  a  permanent  bridge  over 
the  Panama  Canal,  and  which,  in  Novem- 
ber, 1910,  made  a  preliminary  report,  favor- 
ing the  construction  of  a  bridge  of  the 
high,  fixed  type  at  Empire,  has  reconsid- 
ered the  subject,  and  has  submitted  another 
report  and  recommendation  to  the  eflfect 
that  the  project  be  abandoned.  The  action 
of  the  board  has  been  approved  by  the 
Chairman    and    Chief    Engineer. 


10.295 


$0,220 


Estimating    Paint    for    Steel    Work. — To 

find  the  amount  of  paint  required  for  the 
structural  iron  iti  a  bridge  or  building  take 
the  average  thickness  of  the  plates  used 
and  find  the  w-eight  of  a  square  foot  of  a 
plate  of  that  thickness.  Divide  the  total 
weight  of  the  structure  by  this  and  the  re- 
sult will  give  the  total  square  feet  of  oiie 
side.  Multiply  by  2  for  the  total  sq.  ft.  of 
area  to  be  painted.  Various  paints  have 
different  covering  capacities.  One  gallon 
of  carbon  black  for  the  first  or  shop  coat 
W'ill  cover  about  800  sq.  ft.,  for  a  second 
coat  about  15  per  cent  of  covering  capacity 
is  gained  over  the  first  coa.t  or  abodt  925 
sq.  ft.  per  gallon.  This  may  vary  about  IfV 
per  cent  either  way.  depending  upon 
weather  and   workmanship. 

A  gallon  of  white  lead  weighs  21  or  22 
lbs.  Five  gallons  of  oil  and  100  lbs.  of 
paste  lead  make  6}^  gallons  of  paint, 
weighing  21.3  lbs.  per  gallon.  A  gallon  of 
oil  weighs  7.7  lbs.  Fifteen  lbs.  of  paste 
lead  and  6.3  lbs.  of  oil  make  a  gallon  of 
paint,  also,  14  lbs.  of  dry  lead  and  "'j  lbs. 
of  oil  make  a  gallon  of  paint. 


Tune  21,   igii. 


ENGINEERING     &     CONTRACTING 


711 


ROADS      AND     STREETS     SECTION 


Methods  and  Apparatus  for  the  Exam- 
ination of  Coal  Tar  Used  in 
Road  Work. 

In  the  recently  issued  "General  Directions 
;nifl  Specifications  Relating  to  the  Tar  Treat- 
ment of  Roads"  of  the  Road  Board  of  Great 
liritain  the- following  clause  appears: 

Surveyors  are  recommended  to  have  samples 
of  the  tar  supplied  to  them  under  contracts 
7)roperly  tested  by  a  rjualifled  analytical  chemist 
for:  (1)  specific  gravity,  (2)  freedom  from 
water.   (3)    fractionalism.  and  (t)  free  carbon. 

This  clause  has  caused  considerable  discus- 
sion among  English  road  engineers,  many  of 
them  claiming  that  the  above  tests  are  a  com- 
paratively simple  matter,  and  do  not  require 
the  employment  of  an  analytical  chemist.  In 
support  of  this  contention  Mr.  John  Hutchin- 
son, 211  Tothill  St.,  Westminster,  London,  S. 
W.,  England,  has  issued  a  pamplilet  describ- 
ing the  methods  and  apparatus  for  making 
the  distillation  test  of  specific  gravity  deter- 
anination,  estimation  of  free  carbon  and  evap- 
oration test,  in  the  examination  of  coal  tar. 
The  text  of  Mr.  JIutcliinson's  pamphlet  fol- 
lows : 

IIISTILL.MION  TEST. 

This  important  test  for  tars  used  in  road 
work,  now  rendered  indispensable  Iiy  the  Road 
Board  specifications,  can  be  carried  out  witli  a 
simple  and  inexpensive  apparatus.  Any  road 
engineer,  by  observing  the  conditions  and  fol- 
lowing the  plain  instructions  given  lielow.  may 
oljtain  results  sufficiently  .accurate  for  liis 
Iiurpo:;e. 

Tlic  apparatus  consists  of  the  following: 
An    ordinary   8-oz.    retort,    or     a     Wurtz 

flask*; 
Retort  stand  fitted  with  rings  and  clamp; 
Thermometer       (Centigrade),      nitrogcn- 

.hlled,   grandatcd   to  3(j<,i°  : 
Test  tubes    (with   feet),   or   small   conical 
flasks,  in   wliich  to  collect  the  fractions 
of  the  distillate; 
Bunsen    burner  ;t 

Asbestos   gauze    with    cup-shaped    depres- 
sion ; 
Balance. 
Directions. — Take  the  tare  of  retort  or  flask, 
■carefully  noting  the  weight. 

Mix  the  test  sample  thorouglily  by  pouring 
from  vessel  to  vessel,  or  stirring  well  witli  a 
rod. 

Xow  weigh  into  the  retort  or  flask  100 
franmies   of   the    sample. 

Xext  insert  cork  holding  thermometer,  so 
ihat  the  bulb  will  iie  opposite  the  side-tube  of 
ihe  flask,  or  half  an  inch  a1)ove  the  level  of 
the  tar  in  the  retort.  (See  tl'at  cork  fits  tight- 
ly to  avoid  any  loss  of  vapor.) 

Having  thus  partially  filled  and  closed  the 
retort  or  flask,  next  fit  it  on  the  ring  nf  retort 
stand,  w'ith  asbestos  gauze  under  i'.  ard  keep 
it  in  place  by  a  ring  or  clamp  fated  easily 
round  the  neck. 

Xow  take  a  test-tube,  or  small  conical  flask, 
and  having  first  t.ircd  it  :K-curately.  place  it 
so  that  it  will  collect  the  distillate.  The  prep- 
arations for  making  the  lest  are  now  complete, 
l.gnite  the  burner  and  set  it  underneath  the 
flask,  starting  with  a  very  small  fl;ure.  and 
regulating  the  flame  so  as  to  he:it  tlie  t:ir  very 
gradually  and   slowly. 

When  the  temperature  for  the  lirst  fr:u-|ion 
of  the  distillate  is  sliown  on  the  theremometer. 
change  the  receiver  for  tlie  next  fraction ;  and 
so  on.. 

During  the  operation,  if  any  of  the  dis- 
tillate solidifies  in  the  neck  of  retort  or  side 
tub  of  flask,  apply  at  once  sufficient  heat  to 
liquefy  the  solid  and  set  it  flowing.  This  may 
lie  easily  done  by  attaching  a  bit  of  asbestos 
wool  dipped  in  methylated  spirit  to  a  wire, 
;uid  holding  the  hghted  wool  at  the  point 
where  the  distillate  had  solidified.     Beware  of 


•The  flask  should  have  a  side-tube  25  cm.  long 
with  a  diameter  of  1  em.   inside  measurement. 

tit  gas  is  not  available,  a  spirit-lamp  with 
ecmtroUable  flame  can  be  used. 


setting  firv"  to  the  vapors  at  outlet  of  retort. 

It  will  be  found  that  the  distillates  will  con- 
dense at  ordinary  room  temperature,  and  that 
it  will  not  -be  necessary  to  employ  water  as  in 
a   Liebig's  condenser. 

Crude  tar  should  lie  warmed  very  slowly 
and  carefully  or  it  will  boil  over  as  well  as 
bump  in  the  retort,  and  possibly  break  it. 
This  caution  should  be  observed  until  ihe 
water  has  been  expelled  and  the  first  fraction 
collected,  at  U>r,°  C.  It  will  often  lie  found 
that  all  the  water  has  not  come  over  at  lO-V 
C.  A  given  quantity  of  tar  should  be  dis- 
tilled, and  the  water  separated  from  the  dis- 
tillate after  being  noted.  This  is  best  done 
by  distilling,  say.  200  c.c.  Take  water  by 
volume.  .\ny  oil  coming  with  the  water  is 
returned  to  tlic  tar  in  retort  when  it  is  cool; 
and  from  this  dehydrated  tar  the  loO  grammes 
should  be  weighed.  The  results  of  the  dis- 
tillation test  will  thus  be  on  the  dry  tar. 

The  results  of  the  test  may  be  tabulated  as 
follows : 

Distillate  up  to  lO.".'  C.  %  by  weight. 

Distillate  from  10")°  C— 1T0°  C.  %,  by  weight. 
Distillate  from  170°  C.— 22,")°  C.  %  by  weight. 
Distillate  from  225°  C— 270°  C.  'A  by  weight. 
Distillate  from  270°  C— :M0°  C.  %  by  weight. 
Residue   by   difTerenee  %  by  weight. 

SPKCIFIC    GR.WITV    nETERMIN,\T10.\S. 

In  these  determinations  water,  a;  a  tem- 
perature of  Go^  F.  (T.")..i°  C).  is  taken  as 
unity    (l.OliO). 

The  specific  gravity  of  tar  is  taken  simply 
and  with  suflicient  accuracy  for  practical  pur- 
poses, by  means  of  a  hydrometer.  Two  forms 
of  hydrometer  are  in  .general  use.  the  "Specific 
tiravity    1 1.\  drometer,"   and   the   "Tvvaddell." 

Directions- — See  that  there  is  suflicient  tar 
in  the  vessel  to  fairly  float  the  hydrometer. 
To  ensure  accuracy,  the  vessel  should  have  a 
diameter  of  4  inches,  inside  measurement. 
Stir  the  tar  well  with  a  rod,  and  note  the  tem- 
perature. 

Innnerse  the  hydrometer  in  the  centre  of 
the  tar,  not  pushing  it.  but  :dlowing  it  to  sink 
with  its  own  weight,  and  note  the  reading  on 
the  spindle  at  the  point  where  it  ceases  to 
sink.  If  the  teinperature  is  (iO°  ]•'.  that  read- 
ing denotes  the  specific  gravity.  If  the  tem- 
perature exceeds  00°  p..  then  for  every  2° 
m  excess  add  1  to  the  last  figure  of  the  read- 
ing. Thus,  if  reading  be  1.200  and  tempera- 
lure  70°  F.  the  true  specific  gravity  is  $1.20."i. 

For  tar  and  tar-oils  a  useful  range  of  hy- 
drometer is  that  graudated  from  1.000  to  l.:!0o. 

Tivaddclt's  llydromclcr. — Every  degree  on 
the  scale  represents  an  increase  in  si)ecific 
gravity   of   .00.").     Thus, 

1   degree  Twaddell=1.00.")  specific  gravity. 

7  degrees  Twarldell  -  l.0-'f"i  sjjccilic  gravity. 

To  convert  Twaddell  to  specific  gravity 
multiply  the  reading  by  ■").  add  1.000,  and  cut 
off  three  decimal  places.  Thus,  if  the  reading 
be  -10,  then  Tin,  multiplied  by  .").  plus  1,000. 
equals  ],20O,  expressed  as  specific  gravity 
1.200. 

With  Twaddell.  if  temperature  exceeds  fiO" 
F.  add  1  to  the  reading  for  every  10  degrees 
in  excess.  Thus,  if  readin.g  is  T-10  .and  tem- 
perature is  70°  V.  the  Tw;iddell  is  expressed 
as   TU. 

I"or  tar  and  tar-oils,  Xos.  1,  2  .and  ^  will 
be    found    nsrfn!. 

l-STl\l.\Tro.N-    OF    FREE    C.\RI!0N. 

Having  tared  a  200  c.c.  flask,  weigh  into  it 
2  or  'S  granmies  of  tar  which  has  already  been 
deprived  of  water  as  explained  in  note  above. 

Next  add  the  solvent— about  100  c.c.  of  00 
per  cent  benzol.  This  solvent  being  inflam- 
mable, the  operation  must  be  carried  out 
away  from  any  flame  or  lire,  or  even  a  lighted 
pipe  or  cigarette. 

Then,  having  corked  Ihe  flask,  shake-  tip 
the  contents  so  as  to  break  up  the  tar.  Do 
this  two  or  three  times,  and  leave  the  flask 
standing  for  several  hours  or  overnight.  The 
tar  will  then  have  lieen  fully  dissolved  and  is 
re;id\    lo  be   liltcred. 


To  prepare  the  filter,  get  two  circular 
pieces  of  filtering  paper  (dried  beforehand  in 
water-oven)  of  alisolutely  equal  weight;  keep 
one  as  counterpoise  for  final  weighing;  fold 
the  other  twice,  and  open  it  out  to  forin  a 
cone.  Support  the  cone  in  a  glass  funnel  sus- 
[lended  over  a  jar  or  other  vessel. 

Next  pour  the  contents  of  the  flask  on  to 
the  filter,  and,  should  anything  remain  in  the 
flask,  wash  it  with  the  solvent  till  quite  clear, 
and  empty  the  flask  on  to  the  lilter  again. 

Then  wash  the  residue  remaining  on  filter 
with  some  more  of  the  solvent,  uiUil  it  runs 
(iff  clear  and  colorless  from  bottom  of  the 
funnel. 

Let  the  lilter  and  its  contents  get  dry  in  the 
funnel;  when  practically  dry,  and  not  till  then, 
complete  the  drying  in  the  water-oven.  Weigh 
the  residue  in  the  filter,  using  as  coimterpoise 
to  the  lilter  the  reserved  paper. 

The  residue  will  be  calculated  on  a  per- 
centage basis  of  the  weight  of  t.ar  orginally 
put  into  the  flask,  and  will  be  described  as 
free  carbon. 

EV.\P0R.\TI0N   TEST. 

Weigh  20  grammes  of  the  far  to  be  tested 
into  the  aluminum  dish,  the  tare  of  which  has 
been    previously   noted. 

Bring  the  air-bath  to  its  full  temperature, 
I>ut  the  dishstand  inside,  and  carefully  place 
on  it  the  dish  containing  the  tar  in  a  level 
position. 

.\djust  the  thermometer  so  that  the  bulb 
may  be  close  to  the  material  under  test  with- 
(■ut  touching  it. 

The  temperature  decided  upon  for  the  test 
is  to  be  maintained  throughout  the  period  of 
the  test.  This  can  be  done  with  a  little  care 
and  attention  by  regulating  the  flame  of  the 
burner  with  the  quadrant  tap. 

.\t  the  termination  of  the  test  weigh  the 
dish  with  the  residue  of  the  tar  in  it,  and  note 
the    loss. 

Note  particul:irl.\  the  condition  of  the  resi- 
due left  in  the  dish,  as  to  whether  it  is  hard. 
or  of  a  greasy,  or  of  a  sticky  nature. 

MEMOR.\.NI).\. 

1.  To  convert  Centigrade  degrees  into  de- 
grees of  Fahrenheit,  multiply  li\  !'.  divide  by 
•"i.  and  add  :^2. 

2.  To  convert  Fahrenheit  degrees  into  de- 
grees of  Centigrade,  subtract  .■i2.  multiply  by 
.'),  .and  divide  by  9. 

:!.     One     fluid'    ounce^-2J^,412      cubic      ceuti- 
nietres    (c.c). 
4.     One  granune=l"i.432  grains, 
."i      One   centimetre  =0.:?|).S I    in. 


Road   Repairs  and  Road  Maintenance 

Work  of  the  Metropolitan  Park 

Commission  in   igio. 

The  .Metropolitan  I'.irk  i'ommission  of 
Massachusetts  has  under  its  direction  the  re- 
pairs and  maintenance  of  ;ill  roads  in  the  ex- 
tensive state  park  system  in  the  vicinity  of 
Hoston.  Mass.  The 'counnission  is  in  charge 
of  over  80  miles  of  formal  ro.idways  open 
to  .automobiles  :ind  other  classes  of  pleasure 
travel.  In  addition,  it  is  in  charge  of  almost 
as  many  miles  of  roadways  within  the  woods 
reservations,  which  are  restricted  to  use  by 
horse  drawn  vehicles.  The  problems  connected 
with  the  inainlenance  of  p;irk  roads,  which 
.ire  used  almost  entirely  for  pleasure  travel, 
in  which  automobiles  largely  predominate,  arc 
,omewhat  difi'erent  from  the  problems  con- 
nected with  the  maintenance  of  a  road  system 
of  a  town  or  small  city.  For  this  reason,  and 
also  for  the  reason  that  the  Metropolitan 
Park  Commission  was  among  the  first  to  adopt 
t:ir  and  oil  treatments  for  road  maintenance 
:ind  preservation  work,  the  following  data, 
taken  from  the  last  annual  report  of  the 
commission,  will  be  of  interest: 

The  work  of  maintenance  of  and  repairs 
to,  the  roailwavs  in  the  reserv:itions  and  park- 
ways was  done  by  the  forces  of  the  various 
divisions   under   the   direction   and   supervision 
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of  the  engineering  department  of  the  cbni- 
niission,  of  which  Mr.  John  R.  Rablin  is  chief 
engineer.  The  work  of  reconstruction,  repairs 
and  maintenance  of  roadways  has  been  carried 
on  upon  the  same  general  lines  as  heretofore, 
by  the  use  of  refined  tars,  residual  asphalts 
and  asphaltic  oils.  Mr.  Rablin  states  that  the 
results  of  the  employinent  of  tliese  methods 
for  the  preservation  of  the  surface  of  the 
roads,  under  the  traffic  existing  at  the  present 
time,  have  been  generally  very  satisfactory. 

SURFACE  TRE.UMENT. 

Caicium  Chloride. — Calcium  cliloridc  was 
used  for  the  surface  treatment  of  sections  of 
ten  roadways.  The  roadways  thus  treated, 
their  length,  width  and  yardage,  were  as  fol- 
lows : 

Length.  Width.     Sq. 
Parkway  or  Reservation.        Ft.        Ft.        yds. 
(1)  Charles  River  Reserva- 
tion       9.200     60-40     54,220 

(■')  Fresh  Pond   Parkway...   2,700  40     12,000 

(3)  Furnace  Brook  I'arkway  7,750     3C-40     31.010 
U)   Lvnn    Fells    Parkway...   2.600  40     11,500 

(5)  Middlesex    Fells    Reser- 

vation             5.Tm 

(6)  Middlesex    Fells    Reser- 

vation            1,7 11 

(7)  Middlesex    Fells    Reser- 

vation            6.000 

(S)  Middlesex     Fells    Reser- 
vation            3,400 

(9)  Nantasket  Beach  Reser- 
vation       3,760  40     24.935 

(10)  Quincy    Shore    Reserva- 
tion  11.800     24-40     37.155 

The  costs  per  square  yard  of  the  surface 
treatment  of  these  ten  sections  of  roadways 
were  as    follows : 

(1)  (2)          (3) 

Labor        $0,022  $0,020     $0,001 

Gravel     002     

Calcium  chloride 013  .016        .008 


An  asphalt  oil  obtained  from  ilie  Te.xas  Co. 
and  the  Indian  Rclining  Co.  was  used  in 
surface  treatment  on  sections  of  roadway  in 
the  l.vmi  Sliorc  Reservation.  The  length 
treated  was  5,900  ft.,  the  width  of  roadway 
being  -lU  ft.,  and  the  area  'H;1'A\  sq.  yds.  The 
cost  of  the  treatment  per  square  yard  was 
as   follows : 

Labor   $0,004 

Broken   stone    016 

Asphalt  oil 040 

Total    $0,060 

Asphalt  oil,  gals,  per  sq.  yd 61 

Liquid  asphalt  obtained  from  the  Indian 
Refmiiig  Co.  was  used  in  the  surface  treat- 
ment of  portions  of  six  roadways.  The  lo- 
cation of  these  roadways,  length,  width  and 
area  were  as  follows  : 

Length.  Widtli.       Sq. 

Parkway  or  Reservation.      Ft.  Ft.        Yds. 

(1)  Middlesex    Fells    Reser- 

vation      2,200         19  4,644 

(2)  Middlesex     Fells     Park- 

way     3,200         36         12,800 

(3)  Middlesex     Fells     Park- 

way       4,650         25         12,917 

(4)  Middlesex     Fells     Park- 

way       2.200         19  4,645 

(5)  Mystic  Valley  Parkway.   2.750         36         11.000 

(6)  Revere   Beach   Reserva- 

tion       6,100         40         25.078 

The  costs  per  square  yard  of  the  surface 
treatment  were  as  shown  in  Table  I. 

j?ESURFACING. 

In  the  Blue  Hills  Reservation  two  sections 
of  roads  were  resurfaced  with  broken  stone 
and  tar  by  day  labor.     The  method  employed 

(4)  (5)  (6)  (7)  (8)  (9)  (10) 

$0,006     $0,008     $0,008     $0,009     $0,007     $0,018     $0,002 

".030    ".029    ".oil    ";639    "]6ii       !o2i    '".oil 


Totals 


$0,037     $0,036     $0,009     $0,036     $0.037i   $0,019=   $0,048=  $0,018=   $0,041     $0,016 


15  treatments.     =3  treatments.     '6  treatments. 

Asphaltoilene,  Tarvia,  Liquid  Asphalt,  Etc. 
— Asphaltoilene  purchased  from  the  Good 
Roads  Improvement  Co.  was  used  in  the  sur- 
face treatment  of  portions  of  three  roads. 
The  location  of  these  roads,  the  length,  width 
and  area  treated,  were  as  follows : 

Length.  Width.      Sq. 

Parkway  or  Reservation.       Ft.  Ft.         Yds. 

(1)  Blue  Hills  Parkway 7.000         36         30,400 

(2)  Neponset  River  Parkway  2,750         26  7,944 

(3)  Stonv     Brook     Reseiva- 

tion    13,075         16         23.247 

The  costs  per  square  yard  of  tlie  surface 
treatment  of  these  roads  with  asphaltoiline 
were  as  follows ; 

(1)  (2)         (3) 

Labor     - $0,008     $0,003     $0,012 

Asphaltoilene   016         .023         .021 

Total    $0,024     $0,026     $0,033 

Asphaltoilene.    gals,    per   sq. 
yd 21  .33  .27 

Tarite-asphalt,  obtained  from  the  American 
Tar  Co.,  was  used  in  the  surface  treatment 
of  sections  of  two  roads.  These  roads  were 
(1)  Revere  Beach  Parkway  road,  4,.560  ft. 
long,  36  ft.  roadway,  and  an  area  of  18,240 
sq.  yds.  and  (2)  Revere  Beach  Reservation 
road,  2,000  ft.  long,  40  ft.  wide,  the  area 
treated  being  7,.550  sq.  yds.  The  costs  per 
square  yard  of  the  surface  treatment  of  these 
roads   with  tarite-asphalt  was 

(1)        (2) 

Labor    $0,024     $0,013 

Broken  stone 026         .012 

Tarite-asphalt     048         .039 

Totals    $0,098     $0,064 

Tarite-asphalt,  gals  per  sq.  yd 60  .43 

Portions  of  four  roadways  were  given  a  sur- 
face treatment  with  tarvia,  obtained  from  the 
Barrett  Manufacturing  Co.  The  location  of 
these  roadways,  length  treated,  width  and 
yardage  treated  were  as   follows : 

Length.  Width.       Sq. 

Parkway  or  Reservation.       Ft.  Ft.         Yds. 

(1)  Charles    River    Reserva- 

tion       2,100  45  9.578 

(2)  Middlesex  Fells  Parkway  1,450  36  5,800 

(3)  Middlesex  Fells  Parkway  1,360  32  4.836 

(4)  Winthrop    Shore    Reser- 

vation       5.700         36         20.900 

The  costs  per  square  yard  of  these  surface 
treatments  were 

(1)  (2)        (3)         (4) 

Labor    $0,031     $0,037     $0,025     $0,040 

Broken   stone 031         .016         .020         .009 

Tarvia    053         .055         .018         .045 

Total.';   $0,115     $0,108     $0,063     $0,094 

Tarvia.    gals,    per   sq. 

yd 60  .64  .22  .60 


was  to  clean  and  scarify  the  surface  of  the 
roadway,  add  sufficient  new  stone  to  properly 
shape  and  crown  the  surface,  and,  after  roll- 
ing, apply  the  tar  by  the  grouting  or  penetra- 
tion method.  The  tar  was  applied  at  a  tem- 
perature of  about  175°  F.  from  tank  wagons 
by  means  of  a  gravity  distributor  attached 
to  the  rear  of  the  wagon.  On  one  of  these 
sections,  1,650  ft.  long,  26  and  30  ft.  wide, 
having:  an  area  of  5,500  sq.  yds.,  tarite-asphalt 
was  used.  The  cost  per  square  yard  of  re- 
surfacing this  section  was : 

Labor     $0,103 

Broken    stone     160 

Tarite-asphalt    248 


Total     $0,511 

Tarite-asphalt.  gals,   per  sq.   yd 2.55 

On  tne  otner  section,  2,000  ft.  long  and  26 
ft.  wide,  tarine  was  used.  The  cost  per  square 
yard  of  the  resurfacing  on  this  section  was  as 
follows : 

Labor     JO. 118 

Broken   stone    114 

Tarine    200 


Total     $0,432 

Tarine,   gals,   per  sq.  yd 2.43 

The  easterly  roadway  of  the  Middlesex 
Fells  Parkway  from  Salem  and  Pleasant  Sts. 
to  Medford  St.,  a  total  length  of  3,.5O0  ft., 
36  ft.  in  width,  was  resurfaced  with  gravel, 
asphalt  oil.  obtained  from  the  Standard  Oil 
Co..  being  used  as  a  binder.  This  roadway 
was  originally  constructed  of  macadam,  but, 
on  account  of  the  fact  that  the  westerly  road- 
way was  recently  resurfaced  with  broken  stone 
with  tar  binder,  it  was  thought  advisable  to 
resurface  the  westerly  roadway  with  gravel 
treated  with  heavy  asphaltic  oil,  so  as  to  pro- 
vide a  surface  more  suitable  to  horse  traffic. 
The  method  of  doing  this  work  was  to  clean 
and  scarify  the  old  surface,  and  cover  with 
a    layer   of    new   binding   gravel   about    2    ins. 

thickness.     ."Xfter  this  was  thoroughly  rolled 


work  was   done  by   day  labor.     The  cost   per 
square  yard  was  as   follows : 

Liibor     $0,066 

Gravel    2O6 

Asplialt   oil    015 


Total     $0,287 

Asphalt  oil,  gal.  per  sq.  yd 34 

Two  other  sections  of  roadways  in  the 
Middlesex  Fells  Reservation  were  resurfaced, 
liquid  asphalt  being  used  on  one  section  and 
tarine  on  the  other.  The  section  on  which  the 
latter  was  used  was  1,000  ft.  long  :>nd  26  ft. 
wide,  the  cost  per  square  yard  of  the  resurfac- 
ing being  as  follows : 

Labor     $0,094 

Broken  stone   082 

Sand     007 

Tarine    153 


Total     $0,336 

Tarine,   gals,  per  sq.  yd 2.14 

The  section  on  which  the  liquid  asphalt 
was  used  was  1,400  ft.  long  and  19  ft.  wide. 
The  cost  per  square  yard  of  resurfacing  this 
section   was : 

Labor     $0.06J 

Gravel    225 

Sand     • 020 

Liquid    asplialt    04CK 


Total     $0,350 

Liquid  asplialt,  gal.  per  sq.  yd 49 

RECO.NSTRUCTION. 

Sections  of  the  roadway  in  the  Mystic 
Valley  Parkway  between  High  St.,  Medford 
and  Walnut  Sts.,  Winchester,  which  were 
originally  constructed  on  poor  subgrade,  and 
in  winter  and  spring  were  in  very  bad  condi- 
tion, were  reconstructed  with  "broken-stone- 
base  and  gravel  surface,  and  treated  with 
heavy  asphaltic  oil.  Wliere  necessary,  the  sub- 
grade  was  drained.  The  work  was  done  by 
the  forces  of  the  commission.  This  work  was 
done  in  two  sections:  (1)  being  1,600  ft.  long 
and  36  ft.  wide  and  the  other  (2)  being  3.850 
ft.  long  and  36  ft.  wide.  The  cost  per  square 
yard  of  these  two  sections  was  as  follows : 

(1)  (2) 

Labor    $0,301*     $0,179- 

Gravel     183  .245 

Broken  stone 162  .179 

Sand    009  .008. 

Liquid  asphalt    ■. . .     .027  .025 

Totals     $0,682       $0,636 

Liquid  asphalt,  gals,  per  sq.  yd 34  .31 


♦Includes  hauling  away  dead  material  andi 
rolling  subgrade,  and  laying  712  ft.  6-in.  under- 
drain. 

In  the  Revere  Beach  Parkway  a  section  of 
the  roadway  just  west  of  Broadway,  Revere, 
about  1,200  ft.  in  length,  in  which  the  sub- 
grade  was  very  springy  and  the  roadway  sur- 
face was  maintained  with  dilficulty,  was  exca- 
vated, underdrained,  and  reconstructed  with 
about  12  ins.  of  gravel  screenings  under  the- 
macadam  surfacing.  Tarite-asphalt  and  tar- 
via were  used  as  a  binder.  About  l.liOO  cu. 
yds.  of  clean  gravel  screenings  were  required, 
and  were  obtained  from  the  bank  washed  up- 
by  the  storms  against  the  sea  wall  at  Winthrop. 
Shore  Reservation.  The  work  on  tliis  sec- 
tion of  roadway  was  also  done  by  the  forces 
of  the  commission.  The  cost  per  square  yard 
of  the  reconstruction  was  as  follows: 

Labor     $0,330*- 

Broken  stone   411 

Binder    • 190 


Total     $0,931 

Binder,  gals,   per  sq.   yd 2.38 


•Includes    excavation    and    gravel    filling    for 
subgrade. 

Another  piece  of  road  reconstruction 
work  was  done  last  year  by  the  commission, 
was  in  the  Winthrop  Shore  Reservation, 
the  section  of  road  improved  being  400- 
ft.  long  and  26  ft.  wide.  The  cost  per  square 
yard  was  as  follows : 

Labor     $0,180 

Broken   stone    160 

Tarvia    060 


with   sectional 

horse 
with 

rollers  and 
heavy  aspha 

steam 
Itic  oil. 

roller 
The       T 

Total 

. .  .$0,400 

it  was  treated 

arvia.  gal. 

per  sq. 

yd 

...      .78 

TABLE 

(1) 
$0,006 

I. 

(2) 
$0,004 

".'oie 

.027 

$0,047 
.327 

(3> 
$0,011 

":625 

.032 

(41 
$0,012 

";626 

.040 

(5) 
J0.02t 

"ioos 

.025 

(6) 
$0,003 

021 

I-iquid  asphalt 

017 

.013 

Totals 

$0  044 

$0,068 
.40 

$0,072 
.49 

$0,054 
.31 

$0,016'* 

Lifiuid  asphalt, 

gals. 

per  sq. 

yd... 

.21 

16 

•Fetching,    total    cost   was   $0,022,   which    Includes  $0,006  per  sq.  yd.  for  broken  stone. 
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Methods  of  Maintenance  of  the  State 
Highways  of  Massachusetts.'^' 

Before  the  advent  of  the  motor  vehicle, 
maintenance  of  state  highways  was  of  minor 
importance  as  compared  with  the  construction 
thereof,  but  with  the  rapid  annual  increase  in 
the  number  of  such  vehicles,  maintenance  has 
become  a  far  greater  problem. 

Very  few  of  tlic  roads  of  the  ordinary  wa- 
ter-bound or  of  the  gravel  type  will  stand  up 
many  days  under  the  traffic  to  which  they 
are  now  subjected.  Some  of  the  roads  built 
of  local  stone  or  other  material  that  will  in 
itself  ■  furnish  a  satisfactory  binder,  are  still 
maintained  by  keeping  their  surfaces  covered 
with  sand;  but  these  roads  are  constantly  de- 
teriorating, even  where  the  motor  vehicle  traf- 
fic is  comparatively  light. 

Some  macadam  roads  built  several  years 
ago  before  the  advent  of  the  motor  vehicle 
are  still  maintained  with  sand  and  remain  in 
fair  condition,  while  roads  that  are  recently 
built  rapidly  deteriorate.  This  difiference  in 
the  action  of  these  roads  under  traffic  is  not 
due  to  poorer  methods  or  materials  of  con- 
struction, but  can  rather  be  attributed  to  the 
fact  that,  having  been  constructed  several 
years  before  being  subjected  to  the  destruc- 
tive influence  of  motor  traffic,  the  material  in 
the  road  surface  has  become  cemented  to- 
gether, making  it  somewhat  monolithic.  Clear- 
ly, the  most  effective  method  of  mantaining 
macadam  roads  under  present  conditions  is 
to  use  some  form  of  bituminous  binder. 
That  which  has  been  used  to  the  greatest  ex- 
tent with  economical  and  satisfactory  results 
during  IfllO  ha=  been  the  heavy  asphaltic  oil. 
Surface  application  lias  licen  made  during  the 
year,  consisting  of  %  to  %  gal.  of  asphaltic 
oil  on  '2i1'2.4  miles  of  road,  and  of  tar  on  1G.9 
miles.  Of  the  above.  Cu.'t  had  previously  been 
treated  in  a  similar  manner  one  or  more 
times.  In  addition  to  the  above,  there  are 
P9.2  miles  that  have  been  treated  previous  to 
this  year  with  asphaltic  oil  or  tar,  but  have  re- 
cei\ed  no  additional  treatment  this  year,  so 
that  at  the  present  time  a  total  of  .308.5  miles 
of  state  highway  have  received  one  or  more 
surface  applications  of  asphaltic  oil  or  tar. 

In  the  treatment  of  these  roads  practically 
everv  hitnminous  material  now  on  the  mar- 
ket has  been  used,  the  prices  paid  during 
1910  for  the  material,  delivered  on  the  cars 
at  destination,  \arying  from  .j%  to  13  cts. 
per  gal. 

Several  conchisii'us  have  been  reached,  the 
principal  of  which  is  that,  if  the  preserva- 
tion of  the  wearing  surface  is  considered 
paramount  to  the  prevention  of  dust,  a  heavy 
bituminous  material  requiring  heating  before 
application   is   desirable. 

Second,  no  bituminous  material  containing 
a  large  percentage  of  asphalt  will  adhere  to 
a  macadam  road  unless  all  dust  and  dirt  is 
thoroughly  removed  from  the  same  before 
applying  the  oil:  and,  furthermore,  it  is  prefer- 
able that  the  stone  surface  l>e  not  extremely 
dry.   but   rather   moist. 

Third,  better  and  more  permanent  results 
are  obtained  by  the  application  of  two  coat- 
ings of  %  gal.  to  the  square  yard  than  by  one 
coating  of  V2  gal.  to  the  square  yard,  allowing 
a  few  days  to  elapse  after  the  first  applica- 
tion before  the  application  of  the  second  coat. 

Fourth,  the  distribution  of  the  liituminous 
material  under  pressure  on  the  surface  of  the 
road  is  preferable  to  allowing  it  to  flow  by 
gravity,  as  the  application  imder  pressure  ac- 
complishes a  far  more  uniform  distribution. 
It  does  not,  however,  increase  the  penetra- 
tion  to  an   appreciable  extent. 

The  process  of  .applying  bituminous  ma- 
terial as  a  surface  treatment  on  a  macadam 
road  is  as  follows.  The  road  is  first  thor- 
oughly swept,  so  tli;it  there  are  no  particles 
or  patches  of  dust  or  dirt  covering  the  upper 
course  of  stone.  .All  depressions  are  then 
filled  by  .applying  preferably  %-in.  stone, 
hound  with  the  bituminous  binder  that  is  to 
be  used  for  the  surface  coating.  The  bitumi- 
nous    binder     is     then     applied,     heated     to 


•From  the  report  of  .Arthur  W.  ne.'jn.  Chief 
Engineer  of  the  Massachusetts?  Highway  Com- 
mi's'^ion  Inelurleil  in  the  annual  roporf  of  the 
Comml.=!Slon  for  the  fiscal  year  ending  Nov.  30, 
1910. 


a      temperature        of        approximately      180°,  steam    roller.      Ovtr    this    course    was    thinly 

and      distrilnited      under       pressure      of      ap-  sprayed  a  light  coating  of  asphalt,  which  was 

proximately     "•">     lbs,    to     the     square     inch,  immediately    covered    with    pea    stone.      The 

using  Vi  to  %  gal.  per  sq.  yd.     This  is  imme-  preparation    of   the   ok!    macadam   cost   $0,080 

diately  covered   with  coarse  sand,   fine  gravel  per   sq.   yd.,   and   the  bituminous   surface  cost 

or  pea  stone,  and,  if  convenient,  is  rolled  with  $tt.9(l4   per   sq.   yd.,   making   the   total   cost   of 

a  steam   roller.     In  the  application   of  the  oil  resurfacing   $0,993.      The  "cost    of    this    work 

it  is  the  universal  custom  to  apply  the  oil  on  was  increased  very  largely  by  the  necessity  of 

one   side   of   the   road   at   a  time,   leaving  the  keeping  one  side  of  the  road  open   for  traffic 

other  side  clear   for  traffic  until  the  first  side  while    the    other    side    was    being    resurfaced, 

treated  has  been  covered  with  sand.     Follow-  This  road  is  now  in  first-class  condition,  and 

ing  are  the  specifications  under  which  a  large  should    remain   so   for  several  years   with   but 

portion  of  the  oil  used  in   1910  has  been   fur-  '■cry  li'.tle  expenditure  for  maintenance, 
nished:  In    connection    with    bituminous    work,    at- 

The  oil  shall  be  of  uniform  color,  appearance,  tention   is   called  to  the  cost  and   condition   of 

general  character  and  viscosity,  and  must  fulfill  sand    and    oil    roads    built    during    1910    and' 

the   following  requirements:  previous    years,    also,    to    the    cost    of    main- 

(a)  It  shall  not  froth  when   heated   to   100°   C.  tenancc  of  sand  and  oil  roads   that  have  been 

(b)  It  shall  have  a  specitic  gravity  of  ;u  least  ''uilt  for  several  years.  Sand  and  oil  roads, 
0.97.  huilt  by  the   "building-up"   method,   so  called,. 

(c)  It  shall  not  contain  more  than  0.5  per  ecnt  ■""''  ''^c  least  expensive  in  construction,  but 
of  dirt  or  adventitious  mineral  matter.  *'"   """^   ""?''   after   a   lapse   of   .some   time   dc- 

(d)  It  shall  contain  not  more  than  1  per  cent  '■'f'oP  "  uniformly  hard  wearing  surface,  prob- 
of  matter  insoluble  in  carbon  bisulphide.  "'^'^   '!'"<^   principally   to   inequality   of   the   dis- 

(e)  It  shall  be  of  such  viscosity  that  60  ce.  tfihution  and  penetration  of  the  oil.  and  par- 
measured  at  room  temperature  (78°  F.  or  25°  tially  to  the  variation  in  quality  of  the  sand 
C.)  shall  when  at  100°  C.  be  not  less  than  250  »^"i-  Roads  built  by  the  mixing  metliod  are 
seconds  nor  more  than  500  seconds  in  passing  more  uniform  in  character,  but  invariably 
the  Lawrence  viscosimeter.  or  200  cc.  measured  have  a  surface  which,  while  appearing  to  the- 
and  tested  at  the  same  temperatures  shall  be  ^y^  'o  be  smooth,  is  somewhat  rough  for 
not  less  than  900  seconds  nor  more  than  1,800  teams  and  automobiles  passing  over  them  at 
seconds   in   passing   the   Engler  viscosimeter.  •'":   ordinary  speed  at  which  such  vehicles  are- 

(f)  When  20  grams  are  heated  in  a  flat-  driven.  Either  kind  of  road,  however,  will  in- 
bottom  dish  3  ins.  in  diameter  for  twenty-one  ^''e  course  of  time,  with  proper  treatment,  be- 
hours  in  a  well-ventilated  oven  kept  at  a  tem-  come  smooth  and  even,  as  has  been  demon - 
perature  of  250°  C,  the  loss  in  weight  shall  not  strated  by  the  condition  of  the  sand  and  oil' 
be  greater  than  15  per  cent.  roads  built  in   Kastham. 

(g)  When  subjected  to  a  numb,  r  of  heatings  The  earliest  sand  and  oil  road  built  by  the 
at  250°  C.  in  a  well-ventilated  oven,  with  inter-  State  Highway  Commission  in  Eastham'  cost 
mediate  separations  of  asphaltene  and  matter  iu  1905  for  construction  $0.1092  per  sq.  yd. 
insoluble  in  carbon  bisulphide,  until  the  final  The  subsequent  expenditure  up  to  the  present 
petroleum  ether  extract  is  not  more  than  10  tirne  aggregates  $0.1918  per  sq.  yd.,  so  that  th-? 
per  cent  by  weight  of  the  original  sample,  it  road  up  to  the  present  time  ha.s  co.st  $0.3640> 
shall  show  the  following  results,  assuming  also  per  sq.  yd.,  or  about  $3,-100  per  mile  flG  ft. 
that  this  final  10  per  cent  has  the  same  com-  wide)  ;  and  its  condition  has  improved  each 
position  as  the  90  per  cent  of  the  material  year  since  construction,  and  is  now  excellent, 
examined:  the  total  loss  shall  be  not  more  than  The  fact  that  this  matter  is  brou.ght  particu- 
So  per  cent  by  weight:  the  amount  of  asphaltene  kirly  to  the  attention  of  the  Commission 
in  the  ori,^'ijial  sample  shall  not  be  greater  than  should  not  be  construed  as  advising  that  santl 
0  per  cent  by  weight,  and  the  amount  of  and  oil  roads  arc  preferable  to  roads  built 
asphaltene  fomicd  by  this  treatment  plus  that  of  macadam  or  good  gravel,  but  rather  to. 
in  the  original  samples  shall  be  at  least  5S  per  show  that  in  localities  where  neither  stone  or 
cent  by  weight  of  the  original  sample:  the  gravel  can  be  found,  suitable  for  reasonable- 
amount  of  matter  insoluble  in  carbon  bisulphide  trafiic  at  reasonable  cost,  an  excellent  road 
as  a  result  of  this  treatment  shall  be  not  can  be  secured,  as  has  been  demonstrated  in 
greater  than  5  per  cent.  the    aliovc-citcd    case. 

The    detailed    cost    of    oiling   one   road,    se-  t,-   ,     o  ^TT 

lected   because   the  conditions   were   what   are  P'^"'   Steam    Shovel    Average    in    Empire 

found   on    an   average    road,    was    as    follows  District.— On      .May      2i.      1911.      seventeen 

This  road  was  treated  with  about  Vz  gal   of  oil  steam  shovels  working  in  the   Empire   Dis- 

to  the  square  vard,  in  two  applications  of   r,  tnct,    Panama    Canal,    excavated   25.999    cu.. 

gal.    each;  yds.,  or  an  average  per  shovel  of   1.529  cu. 

I'ersq.  yd.  ^''^^^  i'i".'"-*^   ^"   rock,  and   difficult   to   lian- 

Cleaning   and    sweeping Ju.'uu;.ii  die.     This  is  the  highest  average  per  shovel 

Patching    old    surface ooio  in    this    district    during    the    present    fiscat 

Heating  oil  .'::::;:::::::::::::::;;;::;:::  ■"osi  y«'''"'.  "'e  next  highest  being  on  March  3l 

Delivering   oil    liO.-is  1911.  when  20  steam  shovels  excavated  29,- 

Distributing  oil 002;)  279  CU.  yds.,  or  an  average  of  1,464  cu.  yds. 

Furnishing  -sand  beside  road (Jli;5  n.-diov^I 

Spreading    sand    007:;  P^"^  snovei. 

Watering     0012  

sSperv'ision' ■:::::::::::;:;:: :::::::;;:;;:;  'a^.      setting  xerra  cotta  xiie  for  Floors.— 

— — —  The  fireproof  fioors  for  the  Heiseii   P.uilding^ 

1"°'^'    •5i'.076G  ('liic;igo,   arc   beiu.g   set    at    the    rate   of   more 

The  average  haul  for  oil  on  the  above  roa.l  "'''"    *'^7    "'n[%;''  K^'tin    7^'    '!"'''''"«,  '^, 

was  2  miles.     The  sand  for  covering  w:.s  fur-  ^'^^^f"?"^^''  /'<^.  f-.by   -^00    ft.    and   the   steel 

nished    and    hauled    under    contract     an    aver-  ^        ')       1    ,  1'"     V,        "'^''  '''',!  '"'''-■  ■  J  ? 

age  haul  of  about  2%  miles.  '"7"'    for  ho  ding  the   terra  cotta   consist  of 

Extraor.huarv   surfacing  has   been   done   on  ''',  ^^^^^   "Pn.'jhts,   which   support  p  anks   spacerf 

-'IT.ii    miles    <,froad.      The    most    notcworthv  '-^''''''t   4    "is.   apart_     There   are    I,    tilcsxnters 

section  of   this  class  of   work  was   the   resur-  ii;''    ^'-      .•'''"'■^■"^,  'O''    ^^^  '">?.   "P    <'"=    .forms, 

facing   of   the   so-called    Kevere-Saugus   State  This    indicates    that    each    tilesetter    will    set 

liigliw:,y.  or   l.vnii  Turnpike.     A  contract  was  f""^  '^f  ^l'  ,  t-  Pej  day.     Besides  the   1-.  la_- 

let  late  m   1!I09  for  resurfacing  this  road,  but  ^""'"''    ^'V   "'."r"^     °'"?-  """r   '''''-  ='''°"^   ■*? 

only    a    short    section    was    done    .luring   that  '""'  employed  for  knocking  down   tormsand 

year:  and  early  in  1910  the  contract  w,-t"s  can-  f',""  "'""'^^  material  up  from  the  ground.  Twc^ 

celled,    and    resurfacing   carried    on    by    fore-  <"'"-'"<^''s  •"■>■  operated. 

man  and   laborers  in  the  employ  of  the  com-  

mission.      This    road    probably    receives    more  A  Civil  Service  Examination  for  Mechan- 

varied    and    extensive    traffic    than    any    other  ical    Draftsman. — The    United     St;ites     Civil 

state    road.      It    was   constructed    of    ordinary  Ser\ice    Commission    announces    an    examina- 

water-hound   inacadam    in   the   year   1899.      In  tion    on    July    19-20,    1911,   to.  secure   eligible.'i 

the  resurfacing  of  this  road  in   1910  a  course  from    which    to   make   certification   to   fill   va- 

of    approximately     2     ins.     in     thickness     of  cancies  as  they  may  occur  in  the  position  of 

crushed  stone,  mixed  by  machine  with  natural  mechanical  draftsm.in.  Ordnance  Bureau,  War 

a?ph;ilt,  Ihixed  to  the  proper  consistency,  was  Department,  at  entrance  sakiries  ranging  from 

spread  on  the  road  and  thoroughly  rolled  with  SPim  to  Sl,20o  per  annum. 
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Proposed  New  Formulas  for  Comput- 
ing the  Thickness  of  Cast  Iron  Pipe.* 

(I)  Cast-iron  pipe  is  commonly  designed 
with  an  apparently  much  larger  factor  of 
safety  than  is  used  in  the  design  of  steel  pipe. 
Notwithstanding  this,  cast-iron  pipe  frequent- 
ly breaks  in  service,  while  steel  pipe  practi- 
cally never  breaks.  Why  is  the  steel  pipe 
more  reliable  in  this  respect  than  cast-iron 
pipe? 

CJ)  The  president  of  a  water  board  asked 
me,  some  years  ago,  after  a  very  uncomfort- 
able experience,  how  it  was  that  pipes  which 
had  been  tested  in  the  foundry  by  a  care- 
ful inspector,  to  a  pressure  of  300  lbs.  break 
in  service  under  a  working  pressure  of  less 
than  100  lbs. 

l^)  The  formulas  that  we  most  common- 
ly use  in  computing  the  strength  of  cast-iron 
pipe  assume  an  ultimate  tensile  strength  of 
only  Iti.OOO  to  18.000  lbs.  per  sq.  in.,  with  a 
factor  of  safety  of  o,  while  it  is  w-ell  known 
that  the  castings  turned  out  by  pipe  foundries 
at  the  present  time  considerably  exceed  this 
strength.  Why  is  it  not  safe  to  reduce  the 
thickness  of  the  pipe  walls  in  inverse  ratio  to 
the  increased  tensile  strength  of  the  iron? 

The~e  are  questions  which  have  come  up 
for  discussion  in  our  office  frequently  in  the 
last  few  years.  In  considering  them  I  have 
frequently  had  the  benefit  of  advice  from  Mr. 
F.mil  Kuichling,  and  I  wish  to  asknowledge 
at  once  many  of  his  suggestions  in  that  whicli 
follows. 

I  propose  to  take  up  these  questions  today 
from  the  standpoint  of  all  the  forces  that 
have  to  be  actually  met  by  the  pipe  in  the 
trench  and  to  see  how  thick  the  walls  of  the 
pipe  really  need  to  be  to  withstand  these 
forces.  In  doing  this  I  think  we  shall  find  at 
least  a  partial  answer  to  these  questions,  and 
I  hope  that  it  may  lead  to  discussion  that 
will  put  the  available  knowledge  on  the  sub- 
ject in  more  satisfactory  shape. 

In  this  discussion  I  shall  consider  only 
pipes  30  ins.  in  diameter  and  over.  In  smaller 
pipes  the  strength  requisite  to  make  the  pipe 
act  as  a  sufficiently  stiff  beam  to  resist  break- 
ing in  the  trench  may  be  an  element  of  con- 
sideralile  importance  in  determining  the  thick- 
ness of  the  walls.  In  larger  pipes  this  may 
also  be  a  matter  of  some  importance,  but  I 
do  not  think  that  it  will  often  control. 

Let  us  consider  first  the  forces  that  act  up- 
on the  pipe  and  the  stresses  resulting  tliere- 
frrm.  which  have  to  be  met  and  resisted. 

(1)  Infernal  Pressure. — This  may  be  divid- 
ed into  two  parts:  (a)  the  ordinary  working 
pressure,  and  (b)  the  pressure  resulting  from 
water  ram.  The  ordinary  working  pressure 
is  ordinarily  known  with  comparative  certain- 
ty. The  amount  to  be  allowed  for  water  ram 
is  seldom  known  with  anything  like  accuracy. 
In  some  cases,  as,  for  instance,  siphons  open- 
ing freely  to  aqueducts  of  chambers  at  their 
ends,  the  conditions  are  not  such  as  to  per- 
mit any  appreciable  amount  of  water  ram  to 
occur,  and  the  question  is  practically  elim- 
inated. The  amount  of  water  ram  that  may 
l)e  obtained  in  long  pipe  lines  is  practically 
limited  by  the  fact  that  the  gates  used  upoii 
the  line  ordinarily  require  a  considerable  time 
for  them  to  be  closed,  and  the  longer  they 
take  in  closing,  the  smaller  is  the  probable 
amount  of  water  ram  that  will  result  from 
the  closing.  Obviously,  the  use  of  gates 
smaller  in  diameter  than  the  pipe  line  will  al- 
low them  to  be  closed  more  quickly  and  will, 
therefore,  tend  to  larger  pressures  from  wa- 
ter ram. 

Similarly,  the  operation  of  gates  by  hy- 
draulic or  electric  power  may  permit  them  to 
lie  closed  more  rapidly  with  a  great  increase 
in  the  amount  of  water  ram.  It  will,  there- 
fore, be  desirable  when  such  valves  are  used 
to  so  gear  the  electric  motors,  or  provide  such 

•Paper  read  Nov.  9,  1910,  before  the  New  Ene- 
lr\iK!  Water-Works  As.soclatlon  by  Allen  Hazen. 
N<\v  York,  N.  Y. 


small  openings  to  the  hydraulic  cylinders,  that 
the  operation  of  the  gales  will  be  very  slow, 
correspor.ding  in  speed  to  hand  operation. 
As  it  is  only  the  final  closing  that  produces 
water  ram,  it  would  seem  mechanically  pos- 
sible to  devise  a  gate  that  could  be  quickly 
brought  by  power  to  three  fourths  closed,  aiul 
then  move  very  slowly  to  its  seat,  by  some 
change  in   the   operating  mechanism. 

Mr.  Kuichling  has  told  me  that  in  the  24-in. 
Rochester  pipe  line,  with  hand-operated  gates 
of  the  same  size  as  the  pipe,  with  the  most 
rapid  closing  of  the  gates  that  could  be  prac- 
tically carried  out,  he  never  observed  a  water 
ram  amounting  to  more  than  one  half  of  the 
static  pressure  behind  the  gate.  Probably 
with  proper  precautions,  on  a  long  pipe  line, 
the  water  ram  may  be  held  within  these  lim- 
its, but  there  may  be  exceptions. 

For  instance,  at  Springfield,  in  a  short  line 
of  42-in.  steel  pipe  leading  from  the  settling 
basin  to  the  filters,  a  balanced  valve  was  pro- 
vided for  automatically  controlling  the  water 
level  on  the  filters.  Only  a  part  of  the  water 
went  through  this  valve.  On  one  or  more 
occasions  the  valve  has  stuck  until  the  water 
level  got  some  distance  beyond  what  was  in- 
tended, and  then  closing  quickly,  the  water 
ram  behind  the  valve  has  been  so  great  as 
to  force  water  through  various  riveted  joints 
in  Vi-iu.  steel  plates  in  a  connected  water 
wheel  casing.  I  should  say  in  this. case  that, 
with  a  total  static  head  of  only  about  "25  ft., 
the  water  ram  must,  at  the  very  least,  have 
lieen  over  lOu  lbs.  per  sq.  in.,  or  ten  times 
the   amount  of  head. 

The  conditions  in  this  respect  correspond 
to  those  in  the  ordinary  hydraulic  ram.  which, 
as  is  well  known,  will  lift  water  to  a  height 
more  than  ten  times  as  great  as  the  distance 
that  the  water  falls. 

It  is  a  good  rule  to  design  all  the  gates  on 
main  pipe  lines  so  as  to  prevent  water  r,am 
as  far  as  possible,  and  then  allow  .50  per  cent 
in   addition   to   the   static   pressure. 

(2)  Stresses  from  Internal  Strains  in  the 
Metal. — In  cast-iron  pipe  there  are  internal 
strains  in  the  casting  resulting  from  unequal 
cooling.  Such  strains  may  be  assumed  always 
to_  exist,  but  in  amounts  varying  very  greatly 
with  the  excellence  of  the  procedure  in  cool- 
ing the  pipe  after  casting. 

In  steel  pipe  there  are  also  internal  strains 
in  the  steel  plates,  but  these  are  usually  of 
nuich  less  practical  significance  than  those  ex- 
isting in  cast-iron  pipe  because  the  material 
is  malleable  instead  of  brittle  and  is  capa- 
ble of  being  bent  and  considerably  distorted 
without   reduction   in   strength. 

(3)  Stre.'tses  that  Come  from  the  U'eiciht 
of  the  BaektiU.—\i  the  backfill  pressed  equal- 
ly on  the  pipe  from  all  directions,  or,  in  other 
words,  if  it  acted  as  a  liquid,  these  pressures 
would  be  radial  and  balance  each  other.  But 
such  backfill  is  never  obtained.  The  inequal- 
ity in  the  distribution  of  pressures  varies  with 
different  materials,  and  with  the  manner  in 
which  those  materials  are  packed.  The  best 
published  discussion  of  this  subject  that  the 
speaker  has  found  is  by  Prof,  .\rthur  N.  Tal- 
bot, Bulletin  of  the  University  of  Illinois. 
No.  22,  .'Vpril  20,  1908. 

Professor  Talbot  concluded,  as  a  result  of 
his  investigations,  that  for  ordinary  conditions 
it  was  best  to  assume  that  the  pipe  carries  on 
its  upper  half  a  weight  equal  to  the  whole 
weight  of  the  material  in  the  backfill  above 
the  pipe  as  a  uniformly  distributed  load,  and 
that  this  weight  is  transmitted  through  the 
sides  of  the  pipe  to  the  supporting  material 
underneath.  The  result  of  the  weight  of  this 
backfill  is  to  tend  to  break  the  pipe.  For  a 
condition  of  uniform  loading  and  uniform 
support  along  the  pipe  underneath.  Profes- 
sor Talbot  finds  as  a  result  of  his  experi- 
ments, in  which  many  pipes  were  actually 
]VD 

broken,   that   .1/  = ,   where   .1/   is   the   mo- 
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pipc  at  that  point  in  the  pipe  where  it  is  great- 
est ;  W  is  the  total  weight  of  backfill  above 
a  unit  length  of  pipe,  and  D  is  the  average 
diameter  of  the  ring,  which  is  practically  the 
inside   diameter   plus  the  thickness. 

For  conditions  of  unequal  loading  and  un- 
equal support,  the  moment  tending  to  break 
the  pipe  may  be  considerably  greater  than  is 
computed  by  this  formula. 

(4)  Stresses  Due  to  the  Beam  Aetion  of 
the  Pipe. — We  have  considered  thus  far  that 
the  pipe  was  supported  equally  at  every  point 
along  its  bottom,  and  that  the  loading  was 
equally  distributed  in  the  same  way.  As  a 
matter  of  fact,  this  does  not  occur.  The  pipe 
is  supported  unequally  along  its  length.  With 
cast-iron  pipe  laid  on  blocking,  and  the  block- 
ing left  in  place,  a  considerable  part  of  the 
pipe  and  its  load  after  the  trench  is  backfilled 
may  still  be  carried  on  the  blocks,  and  in  this 
case  the  portion  of  pipe  between  the  blocks 
acts  as  a  beam,  which  must  carry  the  weight 
of  the  pipe,  the  water  in  it,  and  the  weight 
of  the  backfilling  over  it.  If  the  trench  is 
rock  or  has  projecting  bowlders,  these  may 
act  in  the  same  way  and  to  an  even  greater 
extent,  because  the  length  of  pipe  between 
supports  may  be  greater.  Where  a  consid- 
erable length  of  pipe  rests  upon  such  pro- 
jections on  the  bottom,  there  will  obviously 
be  a  much  greater  tendency  to  break  the  pipe 
over  these  points  because  the  forces  acting 
upon  a  considerable  length  of  pipe  are  con- 
centrated on  a  small  area. 

(•5)  Stresses-  Ciimittatire  in  Plaees. — The 
effect  of  internal  water  pressure  is  to  produce 
circumferential  tension  through  the  whole 
section  of  the  metal.  The  stresses  due  to  un- 
equal cooling  of  the  castings  are  partly  of 
compression  and  partly  of  tension,  and  may 
be  both  circumferential  and  longitudinal. 
The  stresses  due  to  the  weight  of  the  back- 
fill are  partly  compression  and  partly  tension, 
and  are  circumferential  when  the  pipe  is 
uniformly  loaded  and  supported.  The  stress- 
es due  to  beam  action  are  primarily  longitudi- 
nal and,  acting  at  90°  from  the  others,  do  not 
need  to  be  considered  in  connection  with  the 
circumferential  strains.  However,  the  effect 
of  beam  action  is  to  increase  the  loading  in 
places,  and  so  increase  considerably  in  those 
places  the  circumferential  stresses  due  to  the 
weight  of  the  backfill. 

For  this  purpose,  limiting  the  discussion  to 
pipes  3C  ins.  in  diameter  and  over,  I  shall  con- 
sider at  present  only  the  circumferential 
stresses.  These  are  cumulative  in  places. 
1  hat  is  to  say.  there  will  be  some  points 
where  the  metal  will  be  in  tension  from  all 
of  them. — from  the  internal  pressure  and 
from  water  ram,  from  the  weight  of  the  back- 
fill, from  the  stresses  due  to  unequal  cooling 
of  the  metal,  and  also  from  the  accumulated 
weight  of  the  backfill  caused  by  beam  action. 

When  the  accumulated  stresses  at  any  point 
exceed  the  ability  of  the  metal  to  resist  them, 
rupture  begins  and  we  have  a  broken  pipe. 

The  formulas  for  the  thickness  of  pipe  in 
niost  general  use  take  into  account  only  the 
internal  water  pressure,  including  the  ordi- 
nary working  pressure  and  water  ram.  The 
other  stresses  are  not  taken  into  account. 

These  formulas  have  given  reasonably  sat- 
isfactory results  for  cast-iron  pipe,  because 
they  have  been  based  upon  a  working  stress 
much  below  the  stress  that  the  metal  is  ac- 
tually capable  of  sustaining,  because  the 
amount  allowed  for  water  ram  has  been  in 
many  cases  above  the  truth,  and  because  of 
an  arbitrary  addition  to  the  computed  thick- 
ness which  adds  considerably  to  the  strength. 

PRoroSEIl    NEW     METHOn    OF    COMPUTINO     THICK- 
NESS  OK   C.\ST-IR0N    PIPE. 

With  Professor  Talbot's  work  on  the 
.strength  of  pipes  required  to  resist  breaking 
in  trenches,  it  seems  possible  to  make  a  more 
rational  calculation  of  the  required  thickness, 
based  upon  a  higher  unit  working  stress  cor- 
responding   more    nearly    with      the      ultimate 
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strength   ot    the   cast   iron   that    is   now   avail- 
able. 

In  carrying  out  tliis  calculation  no  allow- 
ance is  made  at  this  time  for  internal  stresses 
due  to  cooling,  or  for  circumferential  stresses 
resulting  indirectly  from  beam  action.  It  is 
assumed  for  the  present  that  these  and  all 
other  matters  will  be  covered  in  the  factor 
of  safety,  and  that  that  factor  will  be  in- 
creased if  necessary  to  cover  them  in  a  sub- 
sequent revision   of  the  calculation. 

The   calculation   now  made   is   to   determine 
how    thick    the    pipe    must    be    to    carry    the 
stresses  due  to  the  backlilling  as  computed  by 
Professor  Talbot's   formula,  and   at  the   same 
time  to  carry  a  stated  internal  pressure,  with 
fifty  per  cent  addition  thereto  for  water  ram. 
Let 
d  =  diameter   in   inches. 
I  =  thickness    in   inches. 
F  =  depth    of   backfill   above    top    of    pipe    in 

feet. 
s  =  permissible    stress   in   pounds   per   square 
inch  in  cast-iron  pipe,  which  I  now  take 
as  4,400  for  an  ultimate  tensile   strength 
of   22,000   lbs.,   with    a    factor   of    safety 
of  5.              _ 
W  =  weight    of   fill    over    one    linear    inch    of 
pipe  at  the  rate  of  llo  lbs.  per  cu.  ft.,  the 
outside  diameter  of  pipe  being  taken  as 
5  per  cent  greater  than  d. 
1.05  X  115 
U'  =  Pd =  Ci.84rrf. 


.1/ 
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Ijreaking  moment  normally  present  from 
backfill,  according  to  Talbott  =  1/16/FD, 
D  being  the  average  diameter  of  the 
shell,  which  is  about   i.Oi-V. 

1 
.1/  =  — 1 .02:.<f  ( 0.84 /^rf )  =  0.(  i.j:WF(f=. 
IG 
Resulting   ma.ximum   circumferential   stress   in 
metal  in  lbs.  per  sq.  in.  obtained  by  applying 
the  usual  formula.  M^Vasbf,  b  in  this  case 
hein.s;   1. 

(1.1/        0.323F(i- 

Ji  ^ = . 

/'  f- 

The  stress  available  for  resisting  the  water 
pressure  is  4,400  less  this  amount.  Of  this, 
one-third  is  allowed  for  water  ram  and 
two-thirds  for  static  pressure. 
The  stress  allowable  for  resisting  the  static 
pressure  is  thus 
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If  we  had  taken  the  weight  of  the  earth  back- 
fill as  116  lbs.  per  cu.  ft.,  the  0.»9  woidd 
have  been  unity,  and  we  may  make  it  unity 
for  the  purpose  of  simplifying  the  formula. 
We   shall  then  have — 

;  d 

H=WM F—. 

d  t  ^ 

Our  specifications  allow  a  variation  in  the 
thickness  of  casting  of  0.10  in.  for  large  pipe. 
To  insure  that  the  stress  shall  not  exceed  the 
calculated  amount  at  any  point,  if  we  could 
be  sure  that  the  specifications  were  literally 
complied  with,  it  would  only  be  necessary  to 
add  0.10  in.  to  the  computed  thickness.  This 
rule  might  be  adopted  for  country  work  and 
where  an  occasional  break  in  the  pipe  would 
not  be  of  the  greatest  importance. 

For  city  work,  or  where  a  break  might  do 
great  damage,  it  would  seem  better  to  add 
0.25  in.  to  the  computed  thickness,  this  being 
the  allowance  made  in  the  Bracket!  formula 
in  all  cases  for  this  purpose. 

Solving  the  last  equation  for  /,  and  making 
this  addition,  we  have. 


For   country   work 

'-"•"'  +  277i(]0 

For  citv  work  : 

d 
<  =  0.25  + 


(«*v' 


54,000  F+  H' 


) 


(h  +Jo4.000F+  H^y 


27,000\ 

This  fornuda  is  not  suggested  as  in  any 
way  final,  but  only  for  the  purpose  of  discus- 
sion, and  with  the  idea  that  it  may  possibly 
have  in  it  some  elements  of  a  more  rational 
calculation  than  are  contained  in  the  old  for- 
mulas. 

The  formula  for  stress  due  to  backfill  is  the 
one  which  Professor  Talbot  uses  for  ordi- 
nary backfilling  of  good  material.  Witli  back- 
rilling  made  of  the  very  best  material  and 
with  special  care,  the  stress  might  be  less. 
On  the  other  hand,  with  poorly  made  back- 
fill and  with  movements  from  settlement  it 
might  considerably  exceed  this  figure.  The 
most  convenient  way  to  allow  for  differences 
of  this  kind  would  be  to  allow  more  or  less 
backfilling  than  the  actual  backfilling.  For 
instance,  with  backfilling  all  made  of  coarse 
dry  sand  well  tamped,  it  might  be  prudent 
to  figure  on  a  stress  from  backfill  only  three- 
fourths  as  great  as  the  actual  backfill,  while 
in  rock  trench  with  bowlders,  or  material  that 
was  sure  to  have  subsequent  settlements,  the 
calculation  might  be  made  for  a  backfill  fifty 
per  cent  greater  than  the  actual  amount  of 
backfill  to  be  used,  or  even  one  hundred  per 
cent  greater,  if  the  conditions  were  very  un- 
favorable. 

For  ordinary  use  it  would  seem  fair  to  take 
5  ft.  of  backfill  in  computing  the  thickness  of 
pipe  to  be  used  in  favorable  trenches  where 
the  work  was  to  be  done  with  special  care, 
and  a  larger  amount  up  to  10  ft.,  or  more, 
where  the  trench  was  deeper  than  usual  and 
where  there  was  rock  or  bowlders. 

CllMP.'iRISON    WITH    BR.\CKETT    FORMULA. 

To  see  how  the  proposed  new  formula  com- 
pares with  the  formulas  in  common  use.  I 
have  taken  the  case  of  42-in.  pipe  with  5  ft. 
of  backfill.  I  have  taken  this  because  the 
question  of  the  thickness  and  strength  of 
42-in.  pipe  has  been  under  especial  discussion 
in  our  office  in  the  last  year.  The  results 
ni;i\   lie  >h(iwn  in  tabular  form. 


DISCUSSION     BV    EMir,    KUICHLlNi;. 

This  paper  is  a  very  valuable  addition  to 
the  literature  of  the  subject,  as  it  brings  out 
clearly  some  of  the  defects  in  the  usual  for- 
mulas for  computing  the  thickness  of  water 
])ipes,  and  indicates  how  a  more  rational  for- 
mula should  be  made.  In  dealing  with  the 
niternal  pressure  due  to  water  ram,  the  au- 
thor states  that  such  pressure  is  practically 
limited  by  the  fact  that  the  closing  of  a  stop 
valve  or  gate  in  a  large  pipe  ordinarily  re- 
quires considerable  time.  Such  gates  are 
usually  geared  in  the  ratio  of  3  or  4  to  1,  and 
there  are  generally  three  screw  threads  per 
inch  on  the  stem,  thereby  requiring  from  nine 
to  twelve  revolutions  of  the  operating  pinion 
to  lower  the  gate  disk  one  inch.  When  the 
bottom  of  the  disk  reaches  the  axis  of  the 
pipe,  an  appreciable  hydraulic  pressure  against 
the  disk  begins  to  develop  which  causes  fric- 
tion on  the  guides  and  corresponding  resis- 
tance to  the  turning  of  the  stem.  This  re- 
sistance increases  rapidly  during  the  last 
quarter  of  the  descent,  so  that  the  final  inch 
may  require  the  utmost  exertion  of  three  or 
four  men  for  at  least  one  minute.  Against 
a  static  pressure  of  50  lbs.  per  sq.  in.,  about 
twenty  minutes  are  needed  to  fully  close  a 
24-in.  valve  and  thirty  minutes  for  a  3(>-in. 
valve. 

The  writer  has  made  a  number  of  observa- 
tions of  the  increase  of  pressure  caused  by 
closing  a  24-in.  stop  valve  in  a  long  line  of 
24-in.  cast-iron  pipe.  The  point  of  observa- 
tion was  2.53  miles  from  the  supplying  reser- 
voir, the  valve  was  2.100  ft.  beyond,  and  while 
the  valve  was  shut  the  static  pressure  at  said 
point  was  49  lbs.  Before  closing  the  valve 
the  hydraulic  pressure  was  40.2  lbs.,  and  the 
water  was  flowing  through  the  pipe  with  a 
mean  velocity  of  3.45  ft.  per  second.  The 
valve  was  closed  as  rapidly  as  possible  in 
about  twenty  minutes,  and  during  the  last 
four  minutes  the  pressure  rose  to  a  maximum 
of  G5  lbs.  after  which  it  oscillated  rapidly 
from  40  to  64  lbs.  for  a  few  seconds  and 
then  gradually  reduced  in  two  minutes  to  a 
range  from  42  to  57  lbs.  In  the  course  of 
eight  minutes  more,  the  range  was  from  46 
to  52  lbs.,  with  increasing  intervals  of  time 
l)etwecn  the  pulsations,  and  at  the  end  of  fif- 
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This  indicates  that  according  to  the  for- 
mula. Class  A  pipe  is  not  really  safe  for  42-in. 
pipe  with  5  ft.  of  backfill,  even  where  there 
is  no  internal  water  pressure,  and  "B"  pipe  is 
not  safe  for  city  work.  This  corresponds 
with  the  practice  of  our  office,  where  "C"  pipe 
has  been  the  thinnest  pipe  ordinarily  used, 
and  with  the  observation  that  has  been  made 
that  42-iii.  pipe  1  in.  thick,  even  when  cast  and 
laid  under  the  most  favorable  conditions,  is 
not  very  reliable  for  moderate  water  pres- 
sures. For  higher  pressures  the  results  cor- 
respond more  nearly  to  those  by  the  Brackett 
formula. 

With  pipe  larger  than  42-in.  the  differences, 
especially  for  moderate  water  pressures, 
would  be  greater  and  the  formula  proposed 
calls  in  general   for  considerably  thicker  pipe. 

The  practical  effect  of  this  study  is  to  show 
that  with  large  pipes  the  stresses  resulting 
from  the  backfill  upon  the  pipe  are  material, 
and  arc  added  to  those  resulting  from  the 
water  pressure,  and  that  when  they  are  taken 
into  account  the  factor  of  safety  is  by  no 
means  as  great  as  has  been  assumed.  It  is 
largely  and  perhaps  principally  for  this 
reason  that  cast-iron  pipe  which  has  stood 
successfully  hydrostatic  pressure  in  the  foun- 
dry breaks  in  the  trench  with  a  fraction  of 
the  test  pressure,  and  it  is  for  this  reason 
that  it  is  not  safe  to  reduce  the  thickness  of 
the  walls  of  pipes  as  rapidly  as  increase  is 
made  in  the  ultimate  tensile  strength  of  the 
castings. 


teen  minutes  the  pressure  varied  little  from  49 
lbs.  These  observations  were  re]>eated  sev- 
eral times  subsequently  with  the  same  general 
results,  and  hence  it  was  concluded  that  for 
long  and  large  pipe  conduits,  the  water  ram 
caused  by  closing  a  stop  gate  would  not  in- 
duce an  internal  pressure  greater  th.m  1.5 
times   the   static  pressure. 

In  the  small  distributing  pipes  of  a  muni- 
cipal water  works,  water  ranis  of  much  great- 
er magnitude  may  be  expected  by  the  rapid 
closing  of  fire  hydrants  and  hydraulic  motors 
of  large  size;  but  as  this  subject  is  not  under 
consideration,  further  reference  thereto  will 
be  omitted.  It  may  also  be  remarked  that 
stop  valves  larger  than  24  ins.  in  diameter 
are  usually  provided  with  by-pass  valves 
which  are  closed  after  the  main  valve  has 
lieeii  shut  and  the  velocity  of  tlie  water  in 
the  pipe  has  been  greatly  reduced;  and  if  by 
carelessness  the  by-pass  gate  happens  to  be 
closed,  the  men  who  attempt  to  close  the  main 
valve  will  usually  become  aware  of  the  fact 
<luring  the  l.'itter  part  of  the  operation  liy  the 
increased  frictional  resistance  of  the  large 
valve  stem. 

The  stresses  caused  by  the  weight  of  the 
backfill  are  higly  important  and  vary  much 
with  the  condition  of  the  material  in  regard 
to  moisture.  F.ven  when  the  material  is  well 
compacted  by  ramming,  a  settlement  usually 
occurs  after  water  has  percolate<l  freely  info 
it.  and  with  such  settlement  a  greater  load 
upon  the  pipe  must  ensue.    Little  is  yet  known 
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of  the  magnitude  of  this  external  pressure, 
or  of  the  manner  in  which  it  is  distributed 
over  the  upper  surface  of  a  large  pipe.  So 
far  as  the  writer  is  aware,  the  only  experi- 
mental data  that  are  available  in  this  direc- 
tion are  those  that  pertain  to  the  deformation 
or  flattening  of  a  few  cast-iron  and  riveted 
steel  pipes,  the  former  being  given  in  Prof. 
.■\.  \.  Talbot's  Bulletin  No.  22  of  the  Uni- 
versitv  of  Illinois.  IflOS,  and  the  latter  in  the 
paper' of  D.  D.  Clarke,  chief  engineer  of  the 
Portland.  Ore.,  water  works,  in  Transactions 
of  the  American  Society  of  Civil  Engineers, 
Volume  XXXVIII  (1897),  pages  93-114,  to- 
gether with  some  observations  made  _by  the 
writer  at  various  times  between  1874  and 
1896. 

In  view  of  the  fact  that  settlements  of 
the  backfill  usually  appear  to  extend  nearly 
uniformly  across  the  entire  width  of  the 
trench,  the  writer  has  assumed  that  the  pres- 
sure thus  induced  upon  the  upper  surface  of 
the  pipe  is  distributed  uniformly  in  a  vertical 
direction  over  its  width  and  that  no  consid- 
erable pressure  is  exerted  horizontally  against 
the  sides  of  the  pipe;  also,  that  the  pipe  bears 
uniformly  upon  its  earthen  foundation  in  the 
same  manner  as  the  backfill  on  the  top.  These 
assumptions,  moreover,  facilitate  the  compu- 
tation of  the  bending  moments,  stresses,  and 
deformation  in  a  ring-shaped  section.  On 
this  bases  the  formula  for  the  magnitude  of 
the  elastic  flattening  or  reduction  (y)  of  the 
vertical  diameter  of  a  relativelv  thin  pipe  be- 
IVD' 

comes:     v  = .  where  IV  is  the  uniform- 

96£/' 
ly  distributed  external  load  acting  vertically 
on  the  pipe  per  unit  of  length ;  D  is  the  mean 
diameter  of  the  section,  or  the  internal  diam- 
eter plus  the  thickness.  /.■  E  is  the  modus  of 
elasticity  of  the  metal  of  which  the  pipe  is 
made,  and  /  is  the  moment  of  inertia  of  the 
longitudinal   section   of   the   wall   of   the   pipe 

per  unit  of  length,  which  is  expressed  bv  — . 

12. 

For  the  cast  iron  of  the  3(i-in.  and  48-in.  pipes 
used  in  his  experiments.  Professor  Talbot  de- 
duced the  approximate  average  value  E  = 
ll.OOO.OOfi  lbs.  per  sq.  in.;  and  for  wrought- 
iron  and  steel  plates  the  writer  has  assumed 
the  usual  mean  value  £  =  30.000,000  lbs.  per 
sq.  in.  The  weight  IV  may  also  iDe  expressed 
by  W^=wD.  where  zv  is  the  equivalent  verti- 
cal load  in  pounds  per  unit  of  area.  Taking 
the  inch  as  unit  and  replacing  /  by  its  value 


(tt)  ■  "-^ " 


ow  have — 

wD*  _  8Efy 

v  = whence  ic , 

"       %Ef  D* 

which  is  the  expression  for  the  uniformly  dis- 
tributed vertical  load  or  weight  of  backfill  in 
pounds  per  square  inch  of  horizontal  surface 
required  to  produce  a  given  deformation  or 
reduction  (y'i  of  the  vertical  diameter  of  the 
pipe. 

The  values  of  if  thus  computed  from  the 
observed  values  of  E,  t,  y.  and  D  may  now  be 
compared  with  the  observed  or  estimated 
weight  ic'i  per  square  inch  of  the  backfill,  and 
the  writer  has  arranged  some  of  the  available 
data  in  the  following  table,  in  which  the  first 
four  items  refer  to  cast  iron,  and  the  remain- 
der  to   soft   steel   pipes. 


The  values  of  the  ratio 
foregoing   table    exhibit 


\Wi) 


in  the 


in  the  case  of  the  cast-iron  pipes.  The  data 
are  not  sufTiciently  numerous  and  diversified 
to  give  a  clear  view  of  the  matter,  as  so  much 
depends  on  the  nature  of  the  backfill  and  the 
way  it  is  placed  under  and  over  the  pipe ; 
heiice  until  further  investigations  have  been 
made,  it  will  be  prudent  to  assume  that  in 
locations  where  the  right  of  way  for  a  pipe 
conduit  is  not  affected  by  heavy  moving 
loads,  such  as  locomotives,  road  rollers,  etc., 
at  least  two-thirds  of  tlie  weight  of  the 
backfill  acts  upon  the  pipe  as  a  uniformly  dis- 
Iriljuted  vertical  load  and  produces  circum- 
ferential   bending    stresses    in    the    metal. 

The  magnitude  of  the  maximum  stress  s 
in  the  outermost  tiber,  due  to  tlie  said  uni- 
form vertical  external  load  {w),  is  found  by 
placing  the  moment  or  modulus  of  resis- 
tance equal  to  the  maximum  bending  moment : 
U'D-        St"  t^D\l 

M  =  — Tp-  -   -fl-,  whence  5  -  0.395  iw  I  "T  J- 

Now,  if  we  assume  that  the  backfill  weighs 
11-5  lbs.  per  cu.  ft.  and  is  6  ft.  deep,  the  weight 
will  be  Wi  =  4.8  lbs.  per  sq.  in.;  and  if  two 
third  thereof  acts  vertically  upon  the  pipe  as 

2 

aforesaid,  the  value  of  the  wwill  be  'iV= — Wi= 


3.2     lbs.     per     sq. 


whence    i=1.2 


In      general,      the      ratio 


(i)  =- 


m 


for 


thinnest  large  cast-iron  pipes  and  193  for  the 
thinnest  large  steel  pipes;  hence  we  have  in 
general  the  maximum  stress  due  to  bending 
J-  ^  1.043  lbs.  per  sq.  in.  for  cast  iron,  and 
s^  44,699  lbs.  per  sq.  in.  for  steel.  This 
latter  value  of  s  is  greater  than  the  elastic 
limit  of  the  metal,  and  hence  the  pipe  will 
become  permanently  flattened  unless  a  con- 
siderable horizontal  pressure  is  exerted  on  the 
sides  of  the  pipe.  From  the  foregoing  ex- 
perimental   data    it    does   not    seem    expedient 


to  regard  the  ratio 


i^) 


as  being  less  than 


0.2.J  under  the  most  favorable  conditions,  and 
if  the  weight  of  the  backfill  is  only  96  lbs. 
per  cu.  ft.  with  a  depth  of  3  ft.,  we  will  have 

If  =  —     =     2.0    lbs.    per     sq.    in.,      and   s    = 
4 


o-^  (4) 


'  27,937   lbs.   per   sq.  in.   for  the 

thinnest  steel  pipes.  These  figures  will  suf- 
fice to  show  that  the  stresses  caused  by  the 
backfill  are  of  much  importance  when  the 
pipe  is  empty  or  internal  water  pressure  is 
small. 

The  question  now  arises  whether  the  tensile 
bending  stress  due  to  the  backfill  is  to  be 
added  to  the  tensile  stress  resulting  from  the 
internal  water  pressure,  or  whether  the  latter 
does  not  eliminate  the  former  in  large  de- 
gree by  reducing  the  initial  deformation  or 
flattening.  There  can  be  little  doubt  that 
a  large  internal  water  pressure  will  tend  to 
restore  the  original  circular  cross-section  of 
the  pipe,  but  in  doing  this  work  the  sides  of 
the  pipe  will  recede  slightly  from  the  adja- 
cent earth  and  thus  reduce  or  eliminate  any 
existing  lateral  horizontal  pressure.  This  ac- 
tion must  be  followed  by  a  corresponding  in- 
crease of  the  vertical  external  pressure  until 
equilibrium  is  finally  established  with  a  some- 
what   greater    external    load    than    while    the 


l)ipe  was  empty,  and  hence  also  with  a  slight 
deformation  and  a  resulting  tensile  stress  that 
will  add  to  the  stress  produced  by  the  inter- 
nal water  pressure.  It  is  difficult  to  deter- 
mine the  magnitude  of  this  final  flattening 
and  its  accompanying  tensile  stress.  In  the 
case  of  cast-iron  pipes  it  will  usually  be 
small,  but  in  the  case  of  thin  steel  pipes  it 
may  attain  a  considerable  magnitude.  Un- 
der existing  conditions  of  inadequate  experi- 
mental data,  it  will,  therefore,  be  prudent  to 
consider  that  the  backfill  will  produce  an  ap- 
preciable deformation  and  tensile  stress  in 
large  water  pipes,  as  done  in  Mr.  Hazen's 
formula. 

Another  feature  in  the  case  is  the  external 
pressure  of  the  atmosphere  against  the  wall 
of  a  pipe  from  which  the  water  has  been 
withdrawn,  as  when  a  valve  is  closed  and  a 
blow-off  is  opened.  The  backfill  is  usually 
more  porous  above  the  pipe  than  below  the 
same,  so  that  momentarily  a  greater  atmos- 
pheric pressure  will  develop  on  the  upper  sur- 
face than  on  the  lower  one  when  all  internal 
pressure  ceases;  and  if  the  material  is  moist 
and  plastic,  the  air  pressure  on  the  surface 
of  the  backfill  will  act  like  an  applied  load  at 
the  rate  of  14.7  lbs.  per  sq.  in.,  of  which  the 
greater  part  will  be  transmitted  to  the  pipe. 
This  atmospheric  pressure  is  equal  to  the 
weight  of  a  column  of  earth  22  ft.  high  at  the 
rate  of  96  lbs.  per  cu.  ft.  No  provision  for 
admitting  air  into  cast-iron  pipes  by  means 
of  automatic  vacuum  valves  is  usually  made, 
but  if  we  assume  a  depth  of  10  ft.  of  blackfill 
at  115  lbs.  per  cu.  ft.  in  conjunction  with  the  at- 
mospheric pressure,  the  total  external  lo^d  will 
become  ifi  =  23  lbs.  per  sq.  in.;  and  if  three- 
fourths  of  this  load  acts  vertically  upon  the 
upper  surface  of  the  pipe,  as  indicated  by 
Professor  Talbot's  data  in  the  foregoing 
table,   we   will   have  n'=17.2-5  lbs.   per   sq.   in.. 

(D-\ 
-7- 1 

^^.857   lbs.   per   sq.   in.    in   the   thinnest   cast- 

r  D  \ 

iron   pipe    for   which   the   ratio    I  —  I   =37. 

This  is  an  extreme  case,  as  there  will  be  a 
little  air  pressure  on  bottom  of  pipe,  owing  to 
the  density  of  the  material  and  the  high  re- 
sistance to  the  circulation  of  air  therein. 

Severe  circumferential  stresses  are  also 
caused  in  cast-iron  pipes  by  settling  of  several 
lengths.  This  produces  an  intense  leverage 
pressure  in  the  lead  joint  on  the  top  and  bot- 
tom of  the  spigot,  with  the  probability  that 
the  fillet  or  bead  comes  in  contact  at  the  top 
with  the  bell,  thus  making  a  concentrated  load 
of  great  magnitude.  If  we  assume  that  this 
vertical  load  is  not  concentrated,  but  is  dis- 
tributed uniformly  over  the  horizontal  diam- 
eter D  and  on  an  effective  width  of  2  ins., 
and  is  resisted  by  a  length  of  b=12  in.  of 
the  spigot  end  of  the  pipe,  we  will  have  the 

2wD=      sbf 

relation    M= ^ =2sf,    whence    it<= 

16  6 


16.i 


m 


Taking    the    stress    .?    at    its 


limiting  value  for  cast  iron  in  flexure,  viz..  .s 
=^27  000  lbs.  per  sq.  in.,  as  per  Professor  Tal- 
bot's tests,  we  will  have  for  a  3t)-in.  cast-iron 
pipe  1  in.  thick  a  limiting  leverage  load  on  the 
lead  joint  is.<=316  lb.  per  sq.  in.  on  width  of 


is  to  be  expected.  In  the  case  of  the  .35-in. 
steel  pipe,  it  is  probable  that  the  filling  under 
the  lower  quarters  of  the  pipe  was  not  well 
done,  and  that  the  pipe  rested  mainly  on  a 
narrow  strip  of  the  bottom,  whereby  the  de- 
formation  was  greatly  increased. 

Where  a  good  support  on  the  bottom  is  giv- 
en by  dry  or  well-tamped  sand,  it  seems  that 
the  external  load  due  to  the  backfill  may  be 
taken  at  from  one-fifth  to  one-half  the  weight 
of  the  material,  distributed  uniformly  on  the 
horizontal  projection  of  the  pipe,  when  the 
depth  of  covering  is  from  3  to  7  ft.;  but 
when  the  backfill  is  heavily  loaded,  a  corres- 
ponding addition  must  be  made,  as   indicated 


wide    variation,    as        Internal    Thickness 


Mean  Defor- 

Diameter           mation.  Estimated 

(t).                     (D).                   (y).  load  (w,). 

In.                        In.                        In.  lb.  sq.  in. 

1.2,5                     49.25                    1.00  37.2 

1.50                      49.50                      1.00  57.2 

1.00                    37.00                    O.SO  49.6 

1.25                      37.25                      0.50  63.5 

0.23S                  42.23S                  0.43S  2.92 

0.203                  42.203                   3.50  4.69 

0.203                   42.203                   2.75  4.69 

0.203                   42.203                   1.00  3.61 

0.203                  42.203     ■              0.563  2.92 

0.203                   35.203                  3.00  3.13 

0.203                  33.203                   0.373  3.19 

0,203        ■     ■      33.203                  0.18S  1.67 

0.25                     38.25                    2.00  .  5. S3 

38                  0.25                    38.25                     1,50  5.83 

•Wright  of  drv  sand  given  at  SO  lbs.  per  cu.  ft. 

tWcight  of  sandy  clay  estimated  at  90  lbs.  per  cu.  ft. 

tWeig-ht  of  wet  sand  estimated  at  100  lbs.  pey  cu.  ft. 

SWeight  of  wet  clay,  etc..  estimated  at  120  lbs.  per  cu.  ft 


Ratio 


diameter 
In. 
48 
4S 
36 
36 
42 
42 
42 
42 
42 


33 


Computed                w 

load  (w).                 — 

lb.  sq.  in.                 w, 

Backfill 

29.2                     0.7S5 

S* 

49.4                     0.864 

S* 

37.5                     0.754 

s« 

44.6                      0.700 

s* 

0.445                  0.153 

s* 

2.216                  0.472 

set 

1.741                 0.372 

set 

0.633                0.175 

wst 

0.356                0.122 

s* 

3.922                1.255 

set 

0.620                 0.194 

s* 

0.310                 0.186 

s« 

3.504                  0.600 

■WC5 

2.628                 0.450 

■wc^ 

S=Dry  sand. 

SC=Sandy  clay. 

WS=Wet  sand. 

■V\"C=:Wet  clay  and  stones. 
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2  in.  Such  a  load  is  very  easily  developed  by 
the  settling  of  a  few  heavy  pipes  in  a  yielding 
soil. 

In  addition  to  the  computable  stresses  men- 
tioned in  the  foregoing,  there  are  a  variety  of 
other  stresses  that  should  be  taken  into  con- 
sideration, as  cited  in  Mr.  Hazen's  paper. 
Concerning  the  magnitude  of  these  other 
stresses,  little  information  of  a  definite  char- 
acter is  available,  and  hence  allowance  for 
them  must  be  made  in  the  adopted  factor  of 
safety.  Mr.  Hazen  has  shown  very  good  rea- 
sons for  modifying  our  previous  formulas  for 


the  tliickness  of  large  cast-iron  pipes,  and 
submits  a  rational  substitute.  The  only  point 
that  the  writer  can  raise  is  in  regard  to  the 
ultimate  tensile  strength  of  that  quality  of 
cast  iron  which  is  now  commonly  used  for 
making  pipes.  The  author  has  adopted  for 
this  a  value  of  22,000  lb.  per  sq.  in.  Not 
many  years  ago  water-works  engineers  were 
satisfied  if  the  direct  tension  tests  of  sam- 
])les  of  the  metal  showed  an  ultimate  strength 
of  about  Ki.OUO  lbs.  per  sq.  in.  For  breaking 
stress  in  bending,  values  of  from  30,000  to 
40,000  lbs.  per  sq.  in.  are  often  obtained,  but 


as  these  figures  are  commonly  based  on  the 
erroneous  assumption  that  at  rupture  the  neu- 
tral axis  lies  at  the  middle  of  the  rectangu- 
lar cross-section  of  the  test  bar,  it  is  clear 
that  they  cannot  represent  the  normal  tensile 
strength  of  the  metal  which  is  brought  into 
action  by  the  internal  water  pressure.  The 
use  of  j=22,00O  thus  implies  a  marked  im- 
provement in  pipe  foundry  practice  which  de- 
serves some  explanation,  and  the  author  will 
add  much  to  the  value  of  his  paper  by  sub- 
mitting a  brief  abstract  of  recent  tests  of  pipe 
metal  on  which  liis  figure  is  based. 
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Structural  and   Construction  Features 

of  the  Supply  System  for  the  South 

San  Joaquin  Irrigation 

Works,  California. 

The  supply  system  of  the  South  San  Joa- 
quin Irrigation  District,  California,  comprises 
works  aggregating  $1,000,000  in  value.  Its 
main  structures  are :  Concrete  deversion  dam 
450  ft.  long  and  75  ft.  high ;  16.6  miles  of 
conduit.  t),620  ft.  being  tunnel  and  the  re- 
mainder open  canal  concrete  lined  in  part; 
2,000  ft.  of  flume  in  trestle,  and  concrete  head 
and  regulating  works.  In  addition  there  are 
various  auxiliary  structures  such  as  culverts, 
waste  gates,  bridges,  drops,  siphons,  etc. 
These  structural  features  are  chiefly  the  sub- 
ject of  this  article.  Figure  1  is  a  map  of 
the  district  showing  the  locations  of  the 
principal   works. 

IiESCRIPTION    OF    UISTRICT. 

The  South  San  Joaquin  Irrigation  District 
consists  of  71,050  acres,  is  18y2  miles  long 
east  and  west  by  6  miles  average  breadth 
north  and  south,  and  lies  along  the  north  side 
of  the  Stanislaus  River,  a  large  Sierra  Nevada 
stream.  The  northwest  corner  of  the  Irri- 
gation District  is  only  5  miles  from  .Stockton. 
a  city  of  about  25,000  inhabitants  at  the  head 
of  San  Francisco  Bay  navigation.  Stockton 
is  a  railroad  center,  and  the  South  San  Joa- 
quin District  is  intersected  by  the  Soutbern 
Pacific  and  the  Santa  Fe  railroads,  while  the 
Western  Pacific  runs  along  its  western  edge 
and  anotlier  Southern  Pacific  line  a  mile  east 
of  its  eastern  boundary.  The  wagon-roads 
are  numerous  and  excellent. 

The  district  was  organized  (bv  a  public 
election.)  on  May  11,  1900.  On  June  15  Mr. 
Edwin  Duryea.  Jr.,  of  San  Francisco,  Cal., 
was  retained  as  Chief  Engineer  and  on  June 
20  began  his  field  examination  and  surveys. 
The  preliminary  surveys  were  completed  in 
August,  and  on  Oct.  8,  1909.  a  report  was 
rendered  to  the  directors,  with  studies  of 
several  sources,  and  with  maps,  designs  and 
estimates  of  cost  for  the  complete  irrigation 
system  recommended.  A  bond  election  was 
then  called  and  on  Dec.  30,  1909.  bonds  to 
the  amount  of  $1,875,000,  were  voted  by  a 
majority  of  about  5  to   1. 

These  bonds  are  dated  July  1,  1910.  and 
mature  serially  from  July  1,  1931,  to  July  1, 
1940;  3.747  ot  the  bonds  are  for  $500  each 
and  6  for  $250  each.  The  interest  is  payable 
semi-annually  on  January  1  and  July  1,  2% 
per  cent  at  each  date.  .A.  total  of  $357,500  of 
these  bonds  have  already  been  sold ;  the  pro- 
ceeds from  $-325,000  of  them  being  used  to 
purchase  a  half-interest  in  an  old  irrigation 
system,  the  works,  and  water  rights  of  which 
were  brought  out  jointly  by  the  South  San 
Joaquin  and  Oakdalc  Irrigation  Districts ;  and 
$20,000  of  the  proceeds  were  used  for  engi- 
neering expenses,  etc.,  and  the  remainder  for 
the  purchase  of  reservoir  lands. 

Soon  after  the  election  at  which  the  South 
San  Joaquin  bonds  were  voted,  studies  and 
cost-estimates  were  begun  by  the  engineer  to 
determine  the  advisability  of  purchasing  the 
onlv  adverse  irrigation  system  and  water 
rights,  mentioned  above.  After  protracted  ne- 
gotiations, an  agreement  was  closed  for  its 
purchase :    and   011  July   1,    1910,   the   old   irri- 


gation system,  known  as  the  Tulloch  System, 
was  taken  over  jointly  by  the  South  San 
Joaquin  and  Oakdale  Irrigation  District,  and 
since  that  time  has  been  used  by  the  two  dis- 
tricts for  the  irrigation  of  about  6,000  acres, 
3,0n0  in  each  district. 

On  July  7.  1910,  as  soon  as  subscriptions 
had  been  received  guaranteeing  the  sale  of 
some  bonds,  a  survey  party  was  put  in  the 
field  by  the  South  San  Joaquin  District  and 
the  final  location,  plans  and  estimates  of  that 
system  were  begun.  The  surveys  of  1909  re- 
sulted in  developing  a  good  system  at  a  rea- 
sonable cost;  but  the  object  of  the  later 
surveys  was  to  develop  the  best  system  at  the 
least  cost.  The  works  described  here  are  the 
results  of  these  surveys. 

A  special  assessment  or  tax  of  $07,127.69 
was  voted  by  the  district  on  May  12.  1910,  to 
meet  the  interest   on  the  bonds  expended   for 


of  the  land  exclusive  of  improvements  aver- 
ages $85  per  acre,  or  amounts  to  $6,039,000 
for  all  the  lands  of  the  district;  and  the  mar- 
ket value  will  be  two  to  three  times  as  great 
as  soon  as  the  irrigation  system  is  completed 
and  the  land  irrigated. 

The  present  population  of  the  district  is 
about  3.500,  and  the  value  of  its  agricultural 
and  viticultural  products  during  1910  u-as  at 
least    $2,5(10.000. 

STRUCTURES. 

For  construction  purposes  the  supply  works 
are  divided  into  six  sections  as  indicated  on 
the  map.  Fig.  1.  This  sectional  division  will 
not  be  followed  here;  instead  the  works  will 
be  classified  according  to  general  character. 

Diversion  Dam. — The  water  for  irrigation 
is  collected  by  diverting  the  Stanislaus  River 
by  means  of  a  dam  and  head  works   located 


Fig.  1 — Map  of  South  San  Joaquin   Irrigation    District.   Supply   Canal   and   Diversion    Dar 


the  purchase  of  the  Tulloch  System,  and  to 
meet  the  cost  of  engineering  surveys  and 
plans  and  of  other  district  expenses.  These 
taxes  dul  not  become  due  until  December,  and 
on  March  1,  1911,  all  but  $135  had  been  col- 
lected, while  on  April  1,  1911,  every  dolla> 
had  been  collected.  An  official  statement  made 
by  the  secretary  on  March  29,  1911,  showed 
that  the  floating  debt  at  that  time  was  noth- 
ing, and  that  the  cash  in  the  treasury  amount- 
ed to  $21,438.90. 

The  total  number  of  acres  in  the  district 
is  71,050;  of  this  70.000  acres  are  now  under 
cultivation,  800  acres  are  tillable  but  not 
under  cultivation,  while  250  acres  are  un- 
tillable.  The  total  bond  issue  authorized  is 
$1,875,000.  or  $26.40  per  acre  for  the  71,050 
acres.  The  assessed  value  of  the  land  alone, 
exclusive  of  all  improvements,  is  $2,848,997, 
or  $40.10  per  acre.     The  present  market  value 


as  slidwn  in  Fig.  1.  Figure  2  shows  a  plan 
and  a  profile  of  the  structures.  The  cross- 
sectional  profile  shows  the  valley  to  be  rudely 
W-sliaped,  a  mid  ridge  separating  the  valley 
into  two  parts.  The  dam  structure  consists 
of  two  arches,  one  spanning  each  half  of  the 
valley,  these  arches  having  a  common  but- 
tress support  at  their  ridge  ends.  The  head 
works  are  built  into  the  shore  end  of  one  of 
the  arches.  The  concrete  structure  goes  to 
bed  rock,  which  will  be  excavated  into  and  a 
solid  surface  secured. 

Sections  of  the  arches  are  shown  by  Fig. 
■J.  .'\11  except  the  upper  6  ft.  of  the  arches 
will  be  plain  concrete,  this  upper  portion  will 
be  reinforced  as  illustrated.  Two  qualities 
of  concrete  are  specified;  a  1  :  2%  :  5  mixture 
for  the  arches  proper  and  a  1 ;  3%  :  5  mixture 
for  the  buttress,  foundations,  etc.  It  is  pro- 
vided that  rubble  between  2  cu.  ft.  and  V2  cu. 
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yd.    in    volume    may    be    used    providing    the  top    surface    of    eacli    block    to    permit    each  Of  this  total  length  5,172  ft.  are  tunnel,  of 

stones  are  separated  1  ft.  from  each  other  and  block   to   interlock   with    the   overlying   blocks  wliicli  'ifi2o  ft.,  viz.,  tlie  88- ft.  and  the  2,940- 

froni  faces.  The  upstream  faces  of  the  arches  to  be  built   subsequently.  ft.   tunnels,   will   be   newly    driven   tunnel   and 

will  have  a  ?i-in.  plaster  coat  of  1 :  1  mortar  The  general  methods  of  conducting  the  con-  tlic   remainder  will  be  old  tunnel   enlarged  to 

placed  when  the  concrete  is  placed  by  trow-  crete  work  conform  closely  to  ordinary  good  sections,  Type  3  or  3A. 
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Fig.  2 — Plan  and   Profile  of  Double  Arch    Concrete  Diversion  Dam  and   Head  Works. 


eling  it  onto  the  forms  just  ahead  of  the  con- 
creting. In  constructing  the  arches  the  speci- 
fications   require    that : 

The  concrete  of  the  arches  shall  be  placed 
in  alternate  blocks,  generally  not  less  than  50 
ft.  in  length,  as  shown  on  Fig.  3.  These 
blocks  will  be  placed  between  temporary  ra- 
dial forms  having  projections  on  them  to 
cause  interlocking  with  adjoining  blocks.  The 
concrete   shall   be   placed   in   horizontal   layers 


practice.  The  head  works  forming  a  part  of 
the  dam  conform  in  character  of  construc- 
tion to  the  dam  itself. 

Joint  Siipfily  Canal — From  the  diversion 
dam  for  a  distance  of  3.58  miles,  correspond- 
ing to  Div.  2  on  the  map,  Fig.  1,  there  will  be 
built  a  joint  canal  or  conduit  to  supply  both 
the  San  Joaquin  and  the  Oakdale  districts, 
and  from  the  end  of  this  canal  each  district 
will  construct  its  individual  supply  canal.  The 
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in  each  block,  and  at  the  close  of  each  day's 
work  or  whenever  work  on  any  block  is  dis- 
continued, tapered  groove  timbers  or  forms 
shall  be  built  temporarily  into  the  horizontal 
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Fig.  3 — Details  of  Arch  Construction  for    Diversion    Dar 


joint  supply  consists  both  of  open  canal  and 
of  tunnel  of  the  types  shown  by  Fig.  4.  Be- 
ginning at  the  head  works  the  sequence  is  as 
follows ; 

Ft. 

Canal  Type  1 4,575 

Canal  Type  2 127 

Tunnel   8S 

Canal  Type  2 892 

Tunnel    1,022 

Canal  Type  2 96i 

Canal    Type   2B 538 

Tunnel  1.122 

Canal   Type   2B 493 

Canal  Type  2 4.451 

Tunnel  2,940 

Canal  Type  4 563 


Total     IS,' 


The  noticeable  feature  of  the  joint  supply 
conduit  work  is  that  both  open  canal  and 
tunnel  are  to  be  concrete  lined  in  large  part  at 
least.  The  requirements  for  the  lining  work 
are  a  1:3:6  mi.xture  with  a  1 :  1  mortar  fin- 
isli  %  in.  thick,  laid  simultaneously  with  the 
concrete  by  being  troweled  onto  the  forms. 
In  canal  the  lining  will  be  placed  in  alternate 
12-ft.  sections,  using  wood  end  forms  for  the 
first  set  of  sections.  The  forms  are  not  to  be 
removed  short  of  48  bours,  and  other  usual 
precautions  taken  to  secure  a  sound  concrete. 

Suj^l^ty  Canal,  San  Joaquin  District. — Be- 
ginning at  the  end  of  the  joint  canal  above 
described  there  will  be  as  shown  by  Fig.  1  a 
main  supply  canal  to  the  San  Joaquin  Dis- 
trict. This  canal,  with  the  exception  of  some 
2,000  ft.,  which  will  be  flume  construction 
on  trestle,  will  consist  of  open  canal  and  of 
tunnels  having  the  sections  shown  by  Fig.  5. 
The  lengths  of  conduit  of  the  several  types 
are  as  follows : 

Type.  Length  ft. 

Open  Canal  Type  5 12,463 

Open  Canal  Type  7 1.843 

Tunnel  Type  6  or  6A 980 

Open  Canal  Type  S 13.643 

Open   Canal   Type  S.\ 4,944 

Open   Canal  Type  SB 1.070 

Tunnel  Type  9  or  9A 743 

Open  Canal  Type  10 33,680 

The  sections  of  Type  10  will  gradually  de- 
crease in  width  from  the  figures  given  by 
Fig.  5  to  11.43  ft.  bottom  and  22.76  ft.  top. 
.Ml  open  canal  and  tunnel  of  Types  5.  7,  6, 
S.'X,  8B  and  9  will  be  concrete  lined,  this  lin- 
ing being  as  described  for  the  joint  supply 
canal.  The  specifications  for  open  canal  ex- 
cavation are  as  follows : 

Excavations  in  open  cuts  shall  be  made  true 
to  the  grades,  lines  and  cross-section  stakes  or 
marks,  and  shall  be  finished  with  reasonably 
smooth  surfaces,  in  order  to  facilitate  the  plac- 
ing (where  desired)  of  concrete  lining.  Blasting 
must  be  done  with  care,  in  order  not  to  shatter 
the  sides  and  beds  of  the  canal  against  which 
(if  desired)  concrete  lining  is  to  be  placed.  High 
explosives  shall  be  used  very  sparingly,  and  only 
with  the  approval  of  the  engineer. 
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Embankments  shall  be  thoroughly  compacted 
in  thin  layers  l>y  rolling  or  tamping  with  a 
Petrolitiiic  Roller  or  some  etiually  efTicieiit  de- 
\ice.  All  lumps  must  be  broken  up  and  the 
materials    as    thorouglili,-    compacted    as    can    be 


the  hot  asphalt,  overlaid  by  a  batten  nailed  with 
?,d.  giUvanized  nails.  The  joints  in  the  sides  of 
tlie  Hume  shall  be  calked  in  a  similar  way.  but 
the  canvas  strip  shall  be  omitted,  tlie  battens 
coated  with  hot  asphalt  just  before  nailing  them 
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done  by  moistening  and  rolling  or  tamping.  The 
bed  and  inner  slopes  ot  embankments  must  be 
built  full,  the  bed  at  least  1  ft.  and  the  slopes 
at  least  2  ft.  inside  the  neat  lines  of  the  back 
surface  of  the  concrete-lining;  and  before  apply- 
ing the  concrete-lining  the  excess  material  shall 
be  carefully  trimmed  off  to  said  neat  lines. 

The  materials  for  embankments  shall  be  fur- 
nished from  nearby  canal-excavations  without 
other  cost  to  the  District  than  the  regular  price 
for  canal-excavation;  except  such  embankment 
material  as  cannot  be  furnished  from  canal- 
excavation  without  exceeding  a  500  ft.  haul  from 
mouth  of  cut.  which  material  shall  be  paid  for 
at  the  same  price  per  cubic  yard  as  Canal- 
Excavation;  but  the  contractor  shall  be  paid  for 
the  work  of  moistening  and  rolling  or  tamping 
embankments,  and  of  trimming  them  to  receive 
the  concrete-lining,  the  price  being  paid  per 
cubic  yard  of  completed  compacted  and  trimmed 
embankment,  and  including  all  costs  of  com- 
pacting and  trimming  the  embankment  and  of 
disposing  of  the  trimmed  material. 

Flume  on  Trestle.— For  a  length  of  I'.OOO 
ft.,  where  the  supply  conduit  crosses  a  sag, 
tliere  will  be  built  a  flume  14%  ft.  wide  and 
n  ft.  high.  Plans  have  been  prepared  for  both 
a  modern  and  a  concrete  structure,  and  the 
comparative  prices  bid  will  determine  the  con- 
struction selected.  The  essential  plans  for 
both  structures  are  given  in  Figs.  H.  7  and  8.^ 

The  wood  flume  trestle,  as  shown  by  Fig. 
C.  is  of  the  ordinary  framed  bent  con- 
struction. The  trestle  and  the  flume,  except- 
ing the  planks  and  battens,  are  Douglass  fir. 
The  planks  and  battens  are  of  redwood  and 
materials  and  construction  are  specified  as 
follows : 

The  Redwood  Planks  and  Battens  ot  the 
Flume-Box  shall  lie  in  general  of  the  same 
quality  ot  luirdjer  as  is  used  in  the  best  quality 
of  wood-stave  pipes.  The  lumber  must  be 
■•clear"  (without  knots)  and  free  from  shakes, 
checks,  decay,  dry  or  other  rot.  or  any  other 
defects  that  will  impair  its  strength  or  dura- 
bility. No  sap-wood  will  be  allowed.  The  red- 
wood planks  and  battens  shall  be  thoroughly 
air-dried  (not  kiln-dried)  before  sizing;  and 
when  so  dried  shall  have  a  weiglit  or  not  less 
than  33  lbs.  per  cu..  ft.  Both  planks  and  battens 
shall  be  surfaced  two  sides  and  two  edges— and 
when  so  surfaced  or  sized  shall  measure  not 
more  than  5/16  in.  scant  of  the  nominal  thick- 
nesses and  widths.  Where  necessary  to  secure 
tight-fitting  joints,  the  planks  shall  be  sized  to 
a  uniform  width;  and  calking-bevels  shall  be 
made  uniform  in  slope. 

The  joints  between  the  flume-box  boai-ds  shall 
be  thoroughly  calked  with  a  good  quality  ot 
long  fibre  oakum,  well  driven  in.  The  joints  in 
the  bed  of  the  flume  shall  then  be  poured  with 
hot  asphalt  of  an  improved  quality  and  at  once 
covered   by   a   strip   ot   12-oz.    canvas  soaked   in 


in  place  with  the  galvanized  nails,  and  tlie 
oalked  joint  then  poured  with  liot  asplialt 
through  the  cavitj'  shown  along  the  ui»per  edg'' 
of  the  batten. 

The  concrete  flume  is  shown  in  general  plan 
by  Fig.  7,  and  Fig.  8  shows  the  details  of  the 
flume  box  proper.  As  this  type  of  flume  is 
somewhat  unique  we  give  the  specifications 
for    construction    nearly    in    full.      The    mi.x- 


Forms. — The  forms  tor  the  piers,  the  longi- 
tudinal pier-braces  and  the  flume-box  shall  be 
substantial  and  rigid,  properly  tied  or  braced 
together  by  means  of  wire  or  rods,  and  shall  bo 
so  designed  that  the  concrete  will  conform  to  the 
proper  dimensions  and  shapes.  They  shall  be 
.simple  ot  construction,  and  easy  ot  erection, 
maintenance  and  removal;  and  sh.all  be  so  de- 
signed as  to  be  safely  removable  without  the 
removal  of  their  supports.  The  lumber  tor  face- 
work  shall  be  surfaced  on  one  side  and  two 
edges  and  where  secured  to  uprights  the  boards 
shall  be  in  horizont<il  lines.  Suitai>le  moldings 
shall  be  placed  in  corners  of  the  forms  to  bevel 
off  the  corners  of  the  concrete.  The  forms  shall 
be  built  as  nearly  water-tight  as  practicable, 
to  prevent  the  escape  of  mortar. 

In  dry  weather  or  whenever  so  required  by  the 
engineer,  the  forms  shall  be  thoroughly  wet  with 
water  just  before  placing  the  concrete  within 
them.  Unless  specially  permitted  by  the  engi- 
neer, no  forms  shall  be  removed  before  4S  hours 
after  the  placing  of  the  concrete;  and  forms  shall 
not  be  removed  until  the  concrete  has  set  ami 
hardened  to  his  satisfaction.  The  forms  and 
supports  of  the  bottom-slab  and  the  sides  of  the 
flume-box  shall  not  be  removed  for  at  least  .30 
days  after  placing  the  concrete,  or  until  the 
concrete  has  set  to  the  satisfaction  of  the  engi- 
neer, except  such  portions  of  the  forms  as  may 
be  permitted  by  the  engineer  to  be  removed  for 
the  purpose  of  plastering  the  inside  of  the 
flume-box. 

Construction  work  shall  not  be  carried  on  over 
the  completed  flume-box  slab  or  sides,  and  ex- 
traneous weights  or  loads  shall  not  be  placed 
upon  them,  until  the  forms  and  supports  have 
been  removed  and  the  concrete  has  set  and 
h.ardened  to  the  satisfaction  ot  the  engineer. 
No  concrete  jjjer  shall  be  used  to  support  forms 
for  the  flume-box  for  at  least  10  days  after  its 
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Fig.  5 — Types  of  San  Joaquin   Supply  Conduit    Sections. 

turc-   ^,peci^led   arc   for  tlic  piers   1  :  2y2  :  •">  and  •■ompleli'u..    ..r    until    the    concrete    has   set    and 

for    the    flume    box    and    .struts    between    piers  hanlene.l  to  the  .satisfaction  of  the  engineer. 

1  :  ■■  ;  li.       The     specifications     for    construction  As  an  aid  to  judging  when  forms  and  supports 

in  .ib>lr,ict  arc  as   follows.  may  be  removed  safely,  and  when  the  piers  and 
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the    flume-box    may    be    used    safely    to    carry       the    dimensions   and    locations    of    such    pockets 


extraneous  weights  and  loads,  the  engineer  may 
(if  he  so  desires)  test  concrete  beams  about 
4x6  in.  X  3  ft.  in  lengtli,  made  of  concrete  tal;en 
from  batches  wliicli  are  being  placed  in  tlie 
portions  of  the  structure  under  consideiMtion. 


must  be  satisfactory  to  the  engineer,  and  after 
the  removal  of  the  beams  the  pockets  shall  be 
tilled  with  concrete  to  his  satisfaction. 

The  contractor  will  be  permitted  to  build  the 
piers   and    flume-box   at   the   same   time   and    in 
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Fig.  6 — Details  of  Wood   Flume  on  Trestle. 


In  removing  the  forms  and  supports,  all  jar 
and  vibration  shall  be  avoided.  No  forms  shall 
be  removed  except  in  tlie  presence  of  the  in- 
spector. After  the  forms  are  removed,  rr 
patching  or  plastering  shall  be  done  until  all 
surfaces  have  been  inspected  and  permission 
given. 

Unless  otherwise  preferred  by  the  contractor, 
piers  shall  be  built  and  completed  before  the 
flume-box  carried  by  them  shall  be  begun.  And 
the  weight  of  the  forms  and  concrete  for  the 
flume-box  may  then  (after  a  proper  interval)  be 
supported  by  the  piers.  To  facilitate  the  con- 
struction of  the  flume-box  forms  and  their  sup- 


one  operation  if  he  so  desires — but  in  such  event 
the  forms  and  supports  must  be  of  sufficient 
strength  and  rigidity  to  support  the  weight  of 
tlie  forms  and  concrete  of  the  flume-box  di- 
rectly from  the  ground,  without  supporting  any 
part  of  their  weight  upon  the  concrete  of  the 
piers. 

Reinforcing  steel  shall  be  so  fixed  and  held 
in  place  in  the  forms  that  it  will  not  be  dis- 
placed from  its  proper  positions  and  spacings 
during  the  placing  and  compacting  of  the  con- 
crete. Whenever  practicable  all  the  reinforcing 
metal  shall  be  put  in  place  in  tlie  forms  and 
securely  fastened  in  correct  positions  by  wiring 


mill-scale  or  heavy  rust.  A  sliglit  film  of  rust 
is  not  objectionable — but  all  heavy  rust  and  all 
mill-scale  must  have  been  removed  from  the 
reinforcing  metal  by  hammering,  steel  scrapers 
or  brushes,  pickling  in  a  weak  solution  of  hydro- 
chloric acid,  or  by  some  other  equally  efflclent 
means  of  cleaning  the  metal. 

The  reinforcing  steel  shall  be  of  the  forms, 
dimensions  and  spacings  shown  or  of  any  other 
forms,  dimensions  and  spacing  of  rods  or  fabric- 
offering  an  equivalent  area  of  reinforcing  metal 
and  satisfactory  to  the  engineer;  but  tlie  spac- 
ings between  carrying  rods,  wires  or  metal  shall 
never  be  greater  than  the  thickness  of  the  slal> 
or  section,  nor  less  than  the  perimeter  of  the 
rod,  wire  or  metal.  The  reinforcing  metal  shall 
be  located  at  the  distances  from  concrete  faces- 
shown  or  on  amplified  working  drawings,  but 
no  part  of  the  metal  shall  be  nearer  than  1  in. 
to  a  concrete  face  and  generally  the  distance- 
shall  be  much  greater  than  1  in. 

All  reinforcing  steel  shall  be  made  by  th& 
open-hearth  process,  and  shall  contain  not  more 
than  0.04  per  cent  phosphorus  and  not  more 
than  0.04  per  cent  sulphur.  Steel  reinforcing- 
rods  shall  have  an  elastic  limit  not  to  exceed 
50.000  lbs.  per  sq.  in.;  and  wire  in  fabric  an 
elastic  limit  of  not  less  than  SO.OOO  lbs.  per 
sq.  in.  All  steel  shall  be  capable  of  being  bent 
cold  180°  around  its  own  diameter  without 
cracking.  Where  reinforcing  steel  is  spliced_ 
the  lods  or  wires  shall  overlap  each  other  50 
diameters  or  sides.  All  rods  shall  have  ends 
bent  1  in.  up  at  90°.  The  free  ends  of  all  bars 
shall  be  bent  180°  with  a  radius  four  times  the 
diameter  or  side  of  the  bar. 

The  consistency  of  the  concrete  shall  be  soft 
and  wet  without  being  sloppy,  and  in  general 
.shall  be  such  that  after  dumping  the  concrete 
in  the  forms  it  may  be  consolidated  and  worked 
into  place  with  spades  or  shovels,  and  a  slight 
quaking  secured  witli  little  or  no  tamping.  The 
concrete  shall  be  wet  and  soft  enough  to  fiow 
into  the  forms  and  about  the  reinforcing  metal, 
but  not  so  soft  as  to  permit  of  the  separation 
of  the  coarse  aggregates  from  the  mortar  during- 
the  conveyance  of  the  concrete  from  the  mixer 
and  its  placing  in  the  forms. 

If  required  by  the  engineer,  the  outside  of  the- 
forms  shall  be  pounded  with  wooden  mauls  or 
mallets  immediately  after  receiving  the  con- 
crete, to  assist  in  shaking  down  and  consoli- 
dating the  concrete.  The  greatest  care  must 
be  taken  to  insure  the  coating  of  the  reinforcing 
metal  and  the  forms  with  mortar  and  the  thor- 
ough  compacting  of  tlie  concrete  around  the 
metal.  Concrete  shall  be  handled  rapidly  after- 
the  addition  of  the  water  and  shall  be  placed 
in  its  final  position  in  the  forms  with  as  little 
delay  thereafter  as  practicable.  No  concrete 
-•^halt  be  used  after  its  initial  set  has  begun,  and 
the  "retempering"  of  mortar  or  concrete  shall'' 
not    be   permitted. 

The  concrete  shall  generally  be  placed  in  smalb 
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Fig.  7 — General  Plan  of  Concrete  Flume  on    Pier 
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Top  View  of  Wall 
Fig.  8 — Details  of  Reinforced  Concrete  Flume    Box. 


port  by  the  piers,  the  contractor  may  tem- 
porarily build  the  piers  so  as  to  leave  pockets 
or  recesses  in  the  concrete  at  the  tops  of  the 
piers,  to  receive  wooden  beams  for  the  support 
of  the  forms  and  concrete  of  the  flume-box;  but 


or  otherwise  before    the  placing  of  the  concrete 
is  begun. 

The  steel  bars  or  other  reinforcement  shall  be 
unpalnted.  When  covered  by  the  concrete  they 
shall   bo  free  from   dirt,   oil  or  grease,   and  from 


masses  and  in   thin   horizontal  layers  of  about  4 
ins.   to  6  ins.   in  thickness;   but  where  satisfac- 
tory to  the  engineer  and  when  satisfactory  ar- 
rangements  are   made   to   insure  the   placing  oC" 
the  concrete  in  approximately  horizontal  layers.. 
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without  the  separation  of  its  ingredients,  and 
to  insure  the  con:ipiete  filling  of  the  forms,  the 
concrete  may  be  "poured."  If  so  required  by 
the  engineer,  the  forms  or  the  concrete  shall  be 
kept  wet  for  at  least  10  days  after  the  concrete 
Is   put    in    place.      No    concrete    shall    be    laid    in 


as    will    insure    the    placing    of    fresh    concrete 
before  that  beneath  it  has  set. 

Should  the  continuous  laying  of  concrete  in  a 
pier  be  interrupted  for  any  reason,  means  satis- 
factory to  the  engineer  must  be  taken  to  clean 
and   roiiKlieri   the  concrete   which  lias  set  and   to 
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Fig.  9 — Details  of  Reinforced  Concrete  Farm 
Road  Bridge. 

freezing  weather  unless  precautions  satisfac- 
tory to  the  engineer  be  taken  to  prevent  injury 
to  the  concrete.  When  considered  advisable  b.v 
the  engineer,  fresh  concrete  shall  be  covered 
to  protect  it  from  danger  of  injury  by  frost. 

The  concrete  surfaces  of  the  inside  of  the 
flume-box  shall  be  lined  with  a  %-in.  thick 
coating  of  cement-mortar  of  equal  parts  of 
Portland  cement  and  sand.  When  practicable 
ras  on  the  top  surface  of  the  bottom  slab  o' 
the  flume-box)  this  plaster  coating  shall  be 
placed  as  soon  as  the  concrete  is  finished  and 
before  it  has  had  time  to  harden.  When  not 
so  practicable,  efflcient  means  must  be  used  to 
secure  a  lasting  adherence  of  the  plaster  coating 
to  the  concrete,  or  some  other  method  satisfac- 
tory to  the  engineer  may  be  used  to  make  the 
Hume-box  impervious  and  tight  against  seepage. 

Unless  otherwise  specially  permitted  by  the 
engineer  in  writing,  each  pier  shall  be  com- 
pleted from  its  foundation  to  the  bottom  of 
the    flume-box     in     one    oontinuous    operation. 


secure  a  good  and  efflcient  bond  between  the 
older  concrete  and  the  fresh  concrete  placed 
above  and  upon  it. 

The  top  of  each  pier  shall  be  finished  with 
recesses  essentially  as  shown  by  dotted  line, 
to  permit  the  subsequent  interlocking  of  the 
concrete  of  the  flume-box  with  that  of  the  top 
of  the  pier.  The  top  of  about  every  fourth  pier 
siiall  be  finished  for  an  expansion  Joint,  in 
accordance  with  detail  working  drawings  to  be 
furnished  before  construction.  Expansion  ioints 
.'^hall  be  made  in  the  bottom  and  sides  of  the 
flume-box  over  the  piers,  at  intervals  of  about 
four  spans  or  of  about  4S  ft.  The  expansion 
joints  cut  the  flume-box  up  into  separate  sec- 
tions each  of  about  48  ft.  length  and  containing 
about  57  cu.  yds.  of  concrete  in  each  such 
section,  and  each  such  section  of  fluriie-box 
shall  be  completed  in  one  continuous  operation, 
witliout  allowing  time  for  any  of  the  concrete 
to  set  and  harden  before  fresh  concrete  has 
been  placed  upon  it.  It  so  desired  by  the  con- 
tractor, any  night  work  required  by  such  pro- 
cedure may  be  carried  on  with  as  small  a  gang 
as  will  insure  the  placing  of  fresh  concrete 
before  that  beneath  it  has  set.  Should  the 
continuous  laying  of  concrete  in  a  flume-box 
section  be  interrupted  for  any  reason,  means 
satisfactory  to  the  engineer  must  be  taken  to 
clean  and  roughen  the  concrete  which  has  set 
and  to  secure  a  good  and  efficient  bond  between 
the  older  concrete  and  the  fresh  concrete 
placed  above  it. 

Bridgcs.—Figme  9  show,';  the  typical  rein- 
forced concrete  form  road  bridge  crossing  to 
be    constructed.      For    highway    crossings    the 


same  span  these  quatitities  are  17  cu.  yds. 
and  3,093  lbs.  Another  design  for  farm  road 
bridge  is  shown  by  Fig.  10.  The  design  calls 
for  one  pier  as  shown  located  in  the  middle 
of  the  canal.  A  4')-ft.  span  bridge  calls  for 
about  4,890  ft.  B.  M.  of  lumber. 

Culverts. — Figures  11  and  12  show  typical 
culverts.  Single  culverts  are  used  in  sizes 
of  1x1,  2x2  and  3x3  ft.  Figure  12  is  a 
double   3x3-ft.    culvert. 

Drops. — Figure  13  shows  typical  reinforced 
concrete  drop  used  on  the  canal.  This  design 
calls  for  (59  cu.  yds.  of  concrete. 

Inverted  Siphon. — Where  the  supply  canal 
crosses  tlic  line  of  Lone  Tree  Creek,  the 
.Southern  Pacific  Ry.  and  a  highway  it  is 
carried  by  an  inverted  siphon,  details  of 
wliich  are  shown  by  Fig.  14. 

Waste  Gate  and  Sand  Sluice. — Figure  15 
shows  the  details  of  the  standard  waste  gate 
and   sand  sluice. 


The    Influence    of    Underdrainage    on 
Spring   Floods.* 

During  recent  years  niy  alieiilion  '.las  be-fii 
drawn  to  the  opinion  held  liy  some  tliat  un- 
derdrainage increases  floods.  After  much 
thought  and  some  investigation,  1  have  come 
to  hold  the  opposite  view. 

In  the  first  place,  facts,  so  far  as  I  have 
been  able  to  observe  and  otherwise  learn, 
show  that  underdrainage  lessens  the  amount 
of  water  at  times  of  freshet.  Let  nie  illus- 
trate: On  a  certain  farm  of  which  I  could 
give  the  lot.  concession  and  township,  there 
was  a  swamp  of  15  acres,  the  water  from 
which  flowed  along  a  lane  ditch,  a  part  of  the 
fall  being  quite  rapid.  The  swamp  was  all 
cleared  at  one  time,  but  the  upper  5  acres  had 
been  allowed  to  grow  up  into  a  slash.  The 
remaining  10  acres  was  cropped,  but  with  in- 
dift'erent  results,  as  it  w-as  too  wet,  a  few 
open  ditches  and  water  furrows  providing  the 
only  drainage.  Every  spring  freshet  brought 
down  large  volumes  of  water,  the  evidence  of 
which  might  be  seen  in  the  washing  of  the 
banks  and  the  cutting  of  the  rock  in  the  rapid 
portion  of  the  ditch,  and  also  in  the  large 
deposits  of  mud  lower  down  where  the  grade 
was  not  so  steep.  Some  years  ago  the  10 
acres  was  tile  drained,  and  personally  observ- 
ing the  ditch  from  time  to  time  since  then,  I 
have  wondered  at  the  comparative  freedom 
from  washing,  cutting  and  sediment.  The  5- 
acres  was  afterwards  cleared  and  tiled  and 
the  erosion  and  deposit  of  sediment  still  fur- 
ther reduced.  Only  a  week  or  so  ago  the- 
owner  corroborated  my  own  observations  and 
stated  very  emphatically  that  in  his  case  tile 
drainage,  and  that  alone,  had  decreased  the- 
floods. 

There  is  the  fact,  as  revealed  by  observa- 
tion aiul  testimony,  in  one  case  at  least.  Let 
us  examine  whether  it  i.s  what  should  be  ex- 
pected as  a  result  of  underdrainage.     Speak- 
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Pig.  10 — Sections  of  Wooden  Farm  Road    Bridge. 


Fig.   11 — Details   of   Standard    Single    Culvert. 


without  allowing  time  for  any  of  the  concrete 
to  set  and  harden  before  fresh  concrete  has 
been  placed  upon  It.  If  so  desired  by  the  con- 
tractor, the  night  work  required  by  such  pro- 
cedure may  be  carried  on  with  as  small  a  gang 


sani<-  type  of  structure  is  used.  l)Ut  it  is  wider 
and  has  six  girders  instead  of  four.  The 
farm  road  bridge  shown  contains  11%  cu. 
yds.  of  concrete  and  about  2,370  lbs.  of  rein- 
forcement  and    for   a  highway  bridge  of   the 


ing   for   Ontarid  generally,   there   is   more  pre- 
cipitation  in   June,   July   and   August   than   in 

"Krom  a  report  to  the  Minister  of  .Agriculture 
of  Ontario  by  W.  H.  Day,  Professor  of  Physics 
(.iiitario    Agricultural    College.  ' 
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any  other  months,  as  may  be  learned  from 
the  records  kept  at  the  observatory  in  To- 
ronto, nevertheless  the  ground  is  drier  in 
August  and  early  September  than  at  any  other 
time.     In  late  September,  October  and  Novem- 


[orth  nil 


ter  part  of  December  last  ihc  drains  in  the 
one-time  swamp  previously  mentioned  were 
pouring  a  nice  stream  of  water  down  the  lane 
ditch,  as  they  do  every  winter,  and  when  the 
spring   times   comes   around    that   lo   acres   is 
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llndils,  not  increase  them.  That  experience 
liears  out  the  logic  is  strong  evidence  of  its 
correctness. 

To  he  sure,  the  drains  begin  working  in 
tlic  spring  as  soon  as  the  water  has  saturated 
the  soil,  but  undcrdrainage  is  slow  compared 
with  run-off,  and  the  ;iniount  of  water  the 
drains  deliver  in  a  given  time  is  small  com- 
pared with  the  overflow  that  must  occur  in 
the  same  time  if  the  water  running  into  the 
swamps  found  them  already  full  almost  to 
overflowing.- 
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Fig.    12 — Details   of  Standard    Double   Culvert. 
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her.  however,  the  ground  becomes  wetter  and 
wetter,  not  because  of  increasing  rainfall,  for 
it  is  really  less  then  than  in  the  summer,  but 
because  evaporation  is  less,  and  any  rain  that 
does  fall  remains  to  moisten  the  ground  in- 
stead of  being  returned  to  the  air  in  vapor. 
The  soil,  however,  is  porous  like  a  sponge, 
and  in  its  dry  state  it  is  capable  of  absorbing 
a  great  deal  of  water  before  becoming  really 
wet.  and  before  any  is  lost  either  by  run  off 
or  drainage.  Often  the  rainfall  for  Novem- 
ber is  very  large,  for  instance,  in  1908,  at 
Guelph,  it  was  5.07  ins.  for  one  month,  and 
in  1909,  6.41  ins.,  which  is  more  than  for  .\pril 
and  May  combined,  e.\cept  once  in  the  2-3 
years'  record  at  the  college,  yet  the  November 
rains  do  not  cause  floods,  not  even  the  phe- 
nomenal rain  of  November,  1909.  Why?  Be- 
cause the  soil  is  far  from  saturation,  and  con- 
sequently is  able  to  absorb  most  of  the  rain 
that  comes.  Moreover,  the  November  rains 
are  usually  of  the  moderate,  steady  nature, 
giving  plenty  of  time  for  absorption  of  the 
water  by  the  soil.  By  the  middle  of  Decem- 
ber when  in  most  parts  of  Ontario  it  is  per- 
manently frozen  up  for  the  winter,  the  ground 
is  usually  pretty  thoroughly  saturated,  and 
from  the  highlands  considerable  drainage, 
either  natural  or  artificial,  has  occurred,  with 
the  result  that  much  undrained,  low  land, 
such  as  slashes,  swamps  and  marshes,  is  un- 
der water.  On  Dec.  4,  1909,  I  attempted  to 
cross  a  swamp  that  I  had  crossed  a  month 
before  without  difficulty,  but  found  the  water 
so  deep  that  I  could  not  have  done  so  had 
it  not  been  frozen  over.  Practically  all  the 
undrained,  slashes,  swamps  and  marshes  have 
their  soil  saturated,  indeed,  covered  with  wa- 
ter, by  the  middle  of  December,  and  in  that 
condition  they  remain  until  spring,  when  in 
March  or  April  the  snow  melts  and  several 
inches  of  water  all  over  the  country  is  lib- 
crated  within  a  few  days,  sometimes,  indeed, 
within  a  few  hours.  The  soil  on  the  upland 
being  still  frozen,  or  practically  saturated 
with  water,  if  the  frost  is  out,  the  melted 
snow,  unable  to  hnd  entrance  to  the  soil,  takes 
the  steepest  slope  for  the  low  land,  the  slashes, 
swamps  and  marshes,  where  it  finds  a  soil 
long  since  saturated  and  covered  with  water. 
These  reservoirs,  already  nearly  full,  soon 
overflow  and  a  flood  results.  These  are  con- 
ditions familiar  to  all  wdio  have  given  any 
thou.ght  or  observation  to  the  subject.  What 
should  we  find  if  the  slashes,  swamps  and 
marshes   were   tile   drained?     During   the    lat 


thoroughly  drained.  Therefore  when  the 
snow-water  from  the  high  land  reaches  the 
swamp  (?)  instead  of  finding  a  saturated 
soil  covered  with  water,  it  finds  a  soil  com- 
paratively dry  and  capable  of  absorbing  great 
quantities  of  water.  When  this  absorption 
has  taken  place,  and  when  the  soil  has  be- 
come covered  with  water  to  the  same  depth 
as  it  used  to  be  during  the  winter  before  the  - 
drains    were    put    in,    there    is    not    nearly    so 
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Water  Losses  in  Irrigation  Canals  and 
Methods  of  Prevention.* 

When  it  is  recalled  that  in  large  irriga- 
tion systems  the  water  losses  usually  range 
from  30  to  00  per  cent  of  the  total  supply 
taken  into  the  canal  and  that  the  limitation 
of  irrigation  development  in  the  arid  regions 
of  the  United  States  is  the  result  of  water 
shortage  rather  than  of  land  shortage,  the 
relation  of  canal  losses  to  the  sufficiency  of 
water  supply  for  any  irrigation  project  and  to 
the  need  for  their  prevention  is  apparent. 
Where  an  adequate  water  supply  exists  the 
engineer  must  still  give  careful  consideration 
to  canal  losses  in  order  to  arrive  at  intelligent 
designs  of  the  capacities  of  the  various  canals 
and  laterals  to  meet  the  needs  of  economy 
of  construction  and  adequacy  of  delivery  of 
water  to  the  land.  Even  after  an  irrigation 
system  has  been  designed  with  proper  pro- 
vision for  canal  losses,  the  irrigation  engi- 
neer must  take  steps  in  many  cases  to  prevent 
canal  losses  in  order  to  protect  the  canals 
from  breaking  and  the  irrigable  lands  from 
seepage  water. 

Canal  losses  are  due  to  evaporation  and 
percolation.  Evaporation  can  again  be  divided 
into  direct  and  indirect  evaporation,  or  that 
occurring  from  the  water  surface  itself  and 
that  occurring  from  the  adjacent  soil  wetted 
by  percolation.  Direct  evaporation  is  clearly 
independent  of  percolation,  but  indirect  evap- 
oration is  evidently  dependent  upon  and  con- 
tributary  to  percolation.  Direct  evaporation 
is  so  small  that  for  all  ordinary  purposes 
it   may  be  neglected  in  considering  canal   de- 
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Fig.  13 — Details  of  Standard  Concrete  Canal    Drop. 


much  surplus  left  to  cause  floods  as  if  the 
snow-water  had  found  the  swamp  already 
nearly  full  as  it  used  to.  Consequently,  un- 
dcrdrainage    should     he     expected     to     lessen 


sign,  except  where  reservoirs  are  involved.    At 
Boise,    Idaho,    the    minimum    evaporation    oc- 

*.\  paper  by  F.  W.  Hanna.  Boise,  Idalio.  before 
the  Idaho  Society  of  Engineers. 


June  21,  19!  I. 


ENGINEERING     &     CONTRACTING 


-'3 


curs  during  January,  at  which  time  it  amounts 
to  0.1  to  0.2  ft.  for  the  month.  The  maximum 
evaporation  occurs  in  July  and  amounts  to 
from  o.U  to  O.S  ft.  for  the  month.  The  total 
annual    evaporation    is    approximately    o     ft.. 


square  foot  of  water  surface  per  day.  These 
losses  are,  in  most  cases,  considerably  less 
than  -J  per  cent  of  the  probable  losses  from 
percolation.  In  estimating  canal  losses,  there- 
fore,   it   is   sufficiently    accurate   to    assume    a 
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Fig.  14 — Details  of  Inverted  Siphon  for  Supply   Canal. 


i.bout  4  ft.  of  wliich  occur  during  the  legal 
irrigation  season  covering  tlie  period  betweei 
April  1  and  Oct.  31.  These  figures  indicate 
that  the  loss  of  canal  water  due  to  surface 
evaporation  during  the  period  of  greatest  loss 


seepage    rate    that    will    cmer   losses   due    both 
to   percolation   and   evaporation. 

.Seepage  losses  are  usually  expressed  in 
per  cent  nf  canal  flow  per  mile,  but  such  a 
i-.nit    nf    measure    is    nut    satisfactorv    because 


area  of  the  canal  section.  This  relatinn  nat- 
urally lends  itself  to  the  practice  of  express- 
uig  seepage  losses  in  canals  in  terms  01  cubic 
teet  per  day  per  square  foot  of  wetted  area 
<if  the  canal.  In  determining  the  carrying 
capacity  of  canals  and  laterals,  however,  it 
is  most  convenient  to  express  the  seepage 
loss  per  mile  as  a  percentage  of  the  canal  or 
lateral  flow  at  the  beginning  of  the  mile.  The 
convenience  of  this  method  is,  therefore,  prob- 
ably sufficient  excuse  for  adhering  to  its  use, 
but  it  should  be  clearly  understood  that  the 
percentages  should  be  arrived  at  from  studies 
of  rates  of  liow  expressed  in  cubic  feet  per 
day  per  square  foot  of  wetted  area  of  canal 
channel. 

Numerous  investigations  liave  been  made  to 
determine  seepage  losses  in  canal  systems  and 
it  is  to  be  regretted  that  much  of  this  infor- 
mation has  lieen  compiled  on  the  percentage 
of  flow  t)asis  with  inadequate  data  of  canal 
cross  sections  for  comparison  with  data  com- 
piled on  the  basis  above  recommended.  Be- 
low is  given  a  most  interesting  and  valuable 
table  (Table  1  )  of  results  compiled  liy  Sa- 
ville  in  Iiis  rcjiort  on  Gatun  Dam  in  the  .\n- 
iiual  Report  of  the  Istlimian  Canal  Conmiis- 
sion  for.inn,«. 

This  table  shows  a  daily  seepage  loss  in 
cubic  feet  of  w^ater  per  square  foot  of  wetted 
area  varying  from  .L'3  to  6.40.  The  greatest 
number  of  the  experiments,  however,  show  a 
rate  of  seepage  varying  from  about  0..")  to 
l.o  cu.  ft.  per  square  foot  of  wetted  canal 
surface  per  day.  The  figures  in  this  table 
correspond  approximately  with  results  ob- 
tained by  .'Mien  fjazen  for  average  conditions 
imder  which  seepage  would  occur.  J.  C. 
Stevens,  district  engineer.  U.  S.  Geological 
Survey.  lias  published  some  data  in  the  Trans- 
actions of  American  Society  of  Civil  Engi- 
neers, covering  experiments  made  by  him  on 
the  Suiinyside  canal  in  Washington  that  are 
of  interest  to  irrigation  engineers  in  the  vol- 
canic region  of  the  northwest.  The  Sunny- 
side  canal,  diverting  water  from  the  Yakima 
river,  near  .\'orth  Yakima,  runs  through  soil 
coni|iosed    in    places   of   pure   volcanic   ash   or 


Fig.  15 — Details  of  Standard  Waste  Gate  and    Sand  Sluice. 


'will    not    be    far    from    Mo    cu.    ft.    per    day  the   loss   is   more   properly  a   function   of   the 

per   square    foot    of    water   surface,   and   that  canal   cross    section   than    of   its   capacity.     It 

the  average  daily  loss  for  the  total  irrigation  has  been  found  from  experiment  that  seepage 

season   will   be   approximately  0.ti2  cu.   ft.  per  losses    hold    a    direct    relation    to    the    wetted 


volcanic  ash  mixed  with  sand  or  loam.  In 
oilu-r  places  it  runs  through  extremely  sandy 
>oils  and  over  porous  lava  areas.  Mr.  .Stevens' 
txperiments  show  that  the  loss  in  the  first  30 
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TABLE   I,— SEEPAGE  FROM    SOJIE    CANALS. 
tCubio    feel    of   water   per   squuie    foot.) 
Seeiiage 
Canal.  per  day.  Keniaiks. 

Fort  Morgan,  Colo .- 0.9S    Sand.v  soil. 

Fort  Morgan.  Colo 5.00    New  canal. 

Hoover  Ditch.   Colo 1.2       Sand.v  .«oil. 

Kiiisrs  River  and  Fresno 1.5      Sandy  soil. 

Kinirs  River  and  Fresno ; 1.7       Sandy  soil. 

Fresno    , 0.4-2. S      Different  sections. 

Fresno   Laterals    1.2-6.4 

Navisilio  Grande.  Italy 0.9   1 

.Muzza,  Italy   1.7    }  Italian  canals  1(10  yeai-s  old  in  verv  pervious  soil. 

I'^malc  Martes<ina.  Italy 1.5  J 

T.ansnedoc.   France   .23    Carefully  constructed. 

Chesapeake    .421 

Chenango    .42  ) 

Erie   .42  [■  American  canals  in  rather  impervious  soils. 

Morris  .71] 

Delaware  and  Rarltan .71 J 


miles  of  this  canal  during  the  season  of  1909 
was  approximately  0.4S  cu.  ft.  per  square 
foot  of  wetted  area  per  day.  In  the  next  16 
miles  this  loss  is  1.05  cu.  ft.  per  day,  and 
in  the  next  12  miles  1.1)6  cu.  ft.  per  day.  The 
lighter  losses  indicated  by  these  experiments 
occur  in  soils  composed  of  volcanic  ash  and 
loam  and  volcanic  ash  and  sand,  and  the 
heavier  of  them  occur  in  more  sandy  soils 
and  in  porous  lava  beds.  Measurements  have 
been  initiated  and  are  still  in  progress  on 
the  Boise  project  under  the  direction  of  the 
writer  for  the  purpose  of  determining  the 
rate  of  percolation  for  the  soils  of  the  proj- 
ect. These  measurements  indicate  a  loss  of 
from  about  0.25  to  1..50  cu.  ft.  per  day  per 
square  foot  of  wetted  area,  for  new  canals 
with  hard-pan  bottoms  and  loam  banks  in  a 
lava  formation  district.     An  old  canal  in  this 


Wafer  Surface 


MTpayi  loss  in  second  feet  per  mile  of  lateral 
for  C  equaling  1;  C  the  rate  of  seepage  in 
cubic  feet  per  square  foot  of  wetted  surface 
per  day;  Q  the  lateral  discharge  in  second 
feet ;  P  the  per  cent  of  loss  of  flow  per  mile. 
Bv  use  of  these  symbols  it  may  be  shown  that 
L  equals  0.06  Cp,  and  P  equals  6  Cp  ^  Q 
equals  lOOL  h-  Q, 

Inasmuch  as  computations  on  seepage  losses 
are  necessarily  rough  approximations,  the  fol- 
lowing general  values  for  use  in  the  design 
of  lateral  capacities  will  be  sufficiently  ac- 
curate and  sufficiently  large  also  to  account  for 
evaporation  losses.    Table  II. 

The  office  of  experiment  stations,  U.  S.-  De- 
partment of  Agriculture,  in  one  of  its  cir- 
culars, gives  the  following  values  as  a  result 
of  all  of  its  experiments,  including  numerous 
measurements  made   during  a   long  series   of 
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Fig.    16 — Details    of    Storm    Water    Spillway. 


district  showed  a  seepage  of  0.25  cu.  ft.  per 
day  in  the  upper  portion  and  0.86  in  the 
lower.  This  canal  is  well  silted  both  on  the 
side  slopes  and  on  the  bottom.  The  meas- 
urement of  two  laterals  on  the  first  bench 
showed  a  loss  of  0.69  and  1.17  cu.  ft.  per  day 
per  square  foot  of  wetted  area.  These  laterals 
were  new  and  run  through  lands  with  a  light 
hardpan  layer  lying  between  gravel  below  and 
sandy  loam  above.  From  careful  considera- 
tion of  the  data  above  cited  and  data  from 
other  sources,  it  would  appear  that  a  seepage 
loss  of  0.5.  1  and  1.5  cu.  ft.  per  square  foot 
of  wetted  surface  per  day  might  be  assumed 
for  canal  losses,  respectively,  for  rather  im- 
pervious, mediumly  impervious  and  rather  per- 
vious soils. 

Assuming  an  average  relation  of  bed  width 
to  depth  of  water  in  laterals  to  be  given  by 
the  formula,  6  =  1.5  d'  -|-  1.5.  a  mean  velocity 
in  feet  per  second  of  2  and  side  slopes  of 
2:1,  a  table  of  losses  in  per  cent  of  flow 
per  mile  of  lateral  can  be  compiled  as  shown 
below : 
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years :  For  canals  carrying  more  than  100 
second  feet  0.95  per  cent;  between  50  and  100 
second  feet  2,,58  per  cent;  between  25  and  50 
second  feet  4.21  per  cent;  less  than  25  second 
feet  11.28  per  cent.  For  data  based  on  a 
multiplicity  of  varying  conditions,  it  will  be 
noted  that  these  results  agree  quite  well  with 
those  arrived  at  in  the  above  table.  The  fig- 
ures of  this  table  may,  therefore,  be  relied 
on  to  give  fair  average  values  for  soils  of 
varying  degrees  of  imperviousness  in  average 
conditions  with  sufficient  accuracy  for  lateral 
design. 

The  prevention  of  canal  losses  is  yet  in  an 
incipent  stage,  but  as  the  scarcity  of  water 
becomes  more  strongly  felt  and  the  magnitude 
of  canal  losses  becomes  better  understood, 
there  will  be  a  rapid  development  along  this 
l;ne  of  engineering.  The  methods  now  em- 
ployed for  canal  seepage  prevention  consist 
in  carrying  the  water  in  wooden  and  steel 
flumes,  or  in  wooden,  iron  and  concrete  pipes, 
or  in  channels,  lined  with  concrete,  stone 
masonry,  plaster,  clay  or  oil.  All  of  these 
methods  are  expensive  except  where  the  addi- 
tional cost  is  partly  borne  by  some  other  ne- 
cessity or  where  the  value  of  the  products 
of  the  irrigated  lands  is  high.     The  engineer- 


ing problem  is,  therefore,  to  determine  which 
of  these  methods  is  adaptable  to  the  partic- 
ular conditions  under  consideration  and 
whether  the  saving  of  water  effected  by  the 
prc\-cntion  of  losses  will  bear  the  cost  of  the 
necessary  improvement. 

The  United  .States  Department  of  Agricul- 
ture has  conducted  in  test  pits  similar  to  canal 
sections  a  series  of  experiments  in  co-opera- 
tion with  the  University  of  California  to  de- 
termine the  comparative  effectiveness  and  cost 
of  dift'ercnt  kinds  of  lining.  Table  III  shows 
in  a  condensed  form  the  result  of  these  ex- 
periments taken  from  the  Annual  Report  of 
the  Office  of  Experiment  Stations  for  1907: 
In  California  Station  Bulletin  188  are  given 
considerable  data  on  the  cost  of  and  methods 
of  placing  stone  masonry,  concrete  and  cement 
plaster  lining  in  canals  in  Southern  California. 
The  various  methods  used  in  placing  the  same 
and  different  kinds  of  lining  is  interesting 
and  v^-ell  worth  careful  study  by  engineers 
engaged   in   irrigation   work. 

The  United  .States  Department  of  Agricul- 
ture notes  in  the  report  herein  before  referred 
to  an  instance  in  Southern  California  of  the 
use  of  road  oil  for  canal  lining  for  the  pur- 
pose mainly  of  preventing  the  growth  of 
weeds  and  aquatic  plants.  The  oil  was  applied 
to  a  length  of  1%  miles  of  canal  having  a 
bottom  width  of  20  ft.  and  a  depth  of  1  ft., 
and  the  method  of  placing  and  the  results 
are  summarized  in  the  following  language : 

The  oil  used  was  crude  petroleum  from  the 
.Sunset  district  southwest  of  Bakersfield.  and 
contains  a  large  percentage  of  asphaltum.  Its 
specific  gravity  is  11%  on  the  Baume  scale.  This 
oil  when  cold  will  not  run  freely.  It  was  used 
hot  and  surinkled  with  an  ordinao'  road  sprink- 
ler. The  ditch  had  been  previously  cleaned  of 
all  vegetation  and  allow-ed  to  dry.  The  road 
sprinkler  was  driven  first  on  the  bottom  of  the 
ditch  and  then  on  the  banks.  The  oil  was  ap- 
plied at  the  rate  of  1%  gallons  per  squqare  yard. 
The  oil  was  then  thoroughly  harrowed  in  until  it 
was  well  mixed  with  the  soil,  which  was  very 
sandy. 

When  examined  about  seven  months  after  the 
application  of  the  oil  there  was  no  .vegetation  in 
this  part  of  the  canal,  while  other  parts  of  this 
same  canal  which  had  received  no  oil  had  been 
cleaned  two  weeks  previously  showed  a  vigorous 
growth  of  vegetation.  The  contrast  Is  very 
striking  and  clearly  shows  the  value  of  oil  in 
preventing  the  growth  of  aquatic  plants.  Not 
only  was  this  part  of  the  canal  free  from  vege- 
tation, but  it  was  only  about  one-third  full,  while 
the  canal  full  of  weeds  had  to  be  full  to  carry  the 
same  amount  of  water. 

During  the  past  two  years  the  virriter  has 
had  charge  of  the  placing  of  about  30,000  cu. 
yds.  of  concrete  lining  covering  nearly  6  miles 
of  the  Main  South  Side  Canal  of  the  Boise 
Project  of  the  Reclamation  Service  in  the 
vicinity  of  Boise,  Idaho.  This  lining  has  been 
placed  for  the  triple  purpose  of  reducing 
seepage,  preventing  breaks  in  the  canal  banks 
and  obviating  a  heavy  expense  of  enlarging 
the  canal  section. 

From  experiments  conducted  on  the  canal 
flow  in  the  lined  portions  during  last  summer, 
it  was  found  that  the  value  of  n  in  Kutter's 
formula  is  about  0.014.  giving  a  discharge  on 
a  40-ft.  base,  1%  to  1  side  slopes  and  8-ft. 
water  depth  approximating  that  in  the  same 
canal  for  an  earth  section  of  the  same  water 
depth  and  side  slopes  and  a  base  of  70  ft. 
On  side  hill  work,  the  cost  of  lining  the  old 
40-ft.  canal  was  much  less  than  that  of  en- 
larging it  to  a  70-ft,  canal. 

The  lining  consisted  of  a  1:3:6  mixture  of 
cement,  sand  and  gravel  placed  in  a  4-in. 
thickness  with  transverse  joints  at  16-ft.  in- 
tervals and  longitudinal  joints  at  either  8  or 
16-ft.  intervals.  The  concrete  was  mixed  at 
gravel  pits  located  on  the  canal  bank  and 
was  transported  from  the  mixers  to  the  points 
of    deposition    in    one-horse    carts,    where    it 


In  the  above  table  d  equals  water  depth  in 
feet,  b  lateral  bottom  width  in  integral  feet 
with  a  minimum  liinite  of  3 ;  .4  area  of  water 
cross-section  in  square  feet ;  p  wetted  lateral 
section    per    linear    foot    in    square    feet ;    L 


TABLE   II. 

Losses  in  per 
cent  of  flow 
Lateral   capacities  Lateral  class  per  mile 

in   second-feet.  designation.  c=0.5 

10  or  less i  4 

11  to     25.... 2  2.5 

26  to     50 3  .1.5 

51  to     75 4'  1 

r6  to  100 5  0.75 


Losses  in  per 

Losses  in  per 

cent  of  flow 

cent  of  flow 

per  mile 

per  mile 

c=l 

c=15 

S 

12 

4.5 

7 

3 

4.5 

o 

3 

1.5 

2.5 
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TABLE    lU.— EFFECTIVENKSS    UF   DITCH    LININGS. 

Experimental 

_         ...          ,  ,  .    .                                                         Saving           cost  ot  lining  Actual    cost    ul' 

Description  of  Lmmg.                                                         per                 per  sq.  ft.  lining   per   sci. 

r,           »                .       „    .           ,  .  ,                                                cent.               (a) — cts.  foot   (aj— cts. 

Cement    concrete.    Z    ins.    tliick     S6.6                     .S  30  7  50 

Cement  lime  concreti.  X  ins.   thick 8.1.0                     8  30  t'oO 

Cement   mortar    .    i;3.3                     s.'ss  :).25-3.'.o0 

Heavy  o:l.  i-3  gals,  per  sq.  yd ,".0.4                     1 '^O  1  "lO 

Clay   puddle,   3..=,   ins.    tliick 47.8                     3  5n  l'"o 

Heavy  oil    ,3  gals,   per  sq.   yd 3S.0    '                 lioo  100 

Heavy  oil.  213  gals,   per  sq.  yd 27.3                        77  -7 

Thin  oil.  2.5  gals,   per  sq.   yd 7.3                     ijjo  SO 

Ear-th  (no  lining)    .0 

(a) — Excluding  the  preparation  of  the  ditch.  

\vas  dumped   on  to  the  ground  and  shoveled       carefully  leveled  to  subgrade  and  tatnped.  The 
into    place    on    a    foundation    that    had    been       joints  were  obtained  bythe  use  of  4x4  in.  x  IG 


ft.  timbers  placed  at  the  proper  intervals.  Al- 
ternate panels  were  then  placed  to  permit  of 
the  setting  of  the  concrete  and  the  removal 
of  the  forms,  .\fter  the  concrete  was  placed 
and  compacted  with  shovels,  a  heavy  straight 
edge  reaching  across  the  IG-ft.  panel  was  run 
over  it  until  the  concrete  was  leveled  down 
to  the  proper  thickness.  Following  this  a  fin- 
ishing coat  of  cement  mortar  was  floated  over 
the   concrete   giving   it   a   smooth   surface. 

This  work  was  done  for  a  little  less  than 
10  cts.  per  st|.  ft.,  excluding  the  cost  of  pre- 
paring the  foundation,  and  the  lining  thus 
lar  promise-;  to  give  very  satisfactory  service. 


STEAM     AND      ELECTRIC      RAILWAY      SECTION 


Corrugated  or  "Roaring"  Rails. 

In  steam  railway  operation  corrugated  rails 
are  met  with  occasionally,  and  have  at  times 
caused  considerable  trouble,  particularly  in 
England  and  India.  .As  a  whole,  however,  the 
appearance  of  corrugated  rails  on  steam  rail- 
ways has  been  infrequent,  and  the  subject 
has  not  received  much  attention  from  steam 
railw-ay  engineers.  In  street  railway  opera- 
tion, on  the  contrary,  the  corrugation  of  rails 
is  a  most  serious  problem.  This  is  particu- 
larly the  case  where  modern  and  heavy  con- 
struction has  been  installed. 

No  specific  catise  for  this  condition  has 
been  discovered,  although  a  number  of  in- 
vestigations with  this  purpose  in  view  have 
been  made,  and  a  good  many  theories  have 
Iieen  advanced.  The  general  opinion  of  men 
who  have  studied  the  problem  is  that  a  num- 
lier  of  causes  operating  jointly  produce  cor- 
rngation.  But  just  what  is  the  effect  of  each 
one  of  these  causes  is  a  matter  that  has  no' 
been   determined. 

This  question  has  been  brought  prominently 
to  the  attention  of  street  railway  engineers 
in  recent  years,  following  the  general  instal- 
lation of  heavy  construction  and  equipment 
in  large  cities.  Many  stretches  of  track  that 
were  built  in  accordance  with  the  best  and 
most  modern  standards,  have  been  practically 
ruined  through  the  development  of  corruga- 
tion. Grinding  of  the  rail  to  an  even  sur- 
face is  extensively  resorted  to,  and  several 
types  of  machine  are  employed  for  this  work. 
The  relief  is  as  a  rule  only  temporary,  how- 
ever, as  corrugation  shows  a  marked  tendency 
to  reappear.  In  fact,  when  new  rails  are 
substituted  for  the  damaged  ones,  corrugation 
will  usually  appear  in  the  new  rails  at  the 
end  of  a  period  varying  from  2  or  .3  months 
to  2  or  3  years.  On  the  other  hand,  corru- 
gated rails,  if  laid  in  a  zone  not  subject  to 
corrugation,  will  often  be  ground  to  a  flat 
surface  by  the  wheels.  This  is  particularly 
the  case  in  steam  railroad  operation.  The  log- 
ical inference  from  these  two  facts  is  that 
corrugation  is  due  to  conditions  that  are 
local  to  certain  zones  of  track,  and  not  to 
characteristics  of  rail  or  rolling  stock.  What 
one  of  these  conditions  in  street  railway  op- 
eration ma}'  be   will  be  indicated  later. 

A  perspective  of  a  typical  corrugated  girder 
rail  is  shown  by  I-'ig.  1.  As  will  be  seen  from 
this  illustration,  corru.gation  consists  of  a 
series  of  projections  and  depressions  on  the 
surface  of  the  rail,  alternating  longitudin- 
ally of  the  rail.  The  distance  from  peak  to 
peak  may  vary  from  about  3  ins.  to  8  ins., 
and  is  slightly  irregular.  The  depth  of  the 
corrugation  may  vary  from  a  barely  percepti- 
ble amount  to  as  much  as  Vs  in.  Even  when 
slight  it  is  easily  detected  from  the  noise 
made  by  the  car  in  passing  over  it. 

When  once  started  at  any  point  in  the  track 
corrugation  shows  a  marked  tendency  to 
spread.  Usually  it  spreads  in  the  direction  of 
the  traffic,  but  often  it  will  spread  in  the 
opposite  direction  or  in  both  directions  at 
once. 

Probably  the  first  case  of  corrugation  to 
attract  wide-spread  attention  among  engineers 
was  that  on  the  railways  of  India.  The  trouble 
on  these  railways  has  been  extensive  and 
serious  durin.g  the  past  ten  or  twelve  years. 
It  has  been   rather  exhaustively  written  about 


in  British  technical  journals,  but  apparently 
little  progress  has  been  made  toward  a  solu- 
tion of  the  problem.  One  curious  and 
significant  fact  stands  out  prominently  in  con- 
nection with  the  situation  in  India.  Practically 
all  the  trouble  occurs  on  roads  having  a  gage 
of  1  meter.  The  broad-gage  roads,  as  well 
as  the  18-in.  gage  roads,  are  practically  free 
from  it.  No  explanation  has  been  found  for 
this  difference  in  so  far  as  it  relates  to  broad- 
gage  roads.  In  the  case  of  roads  of  18-in. 
gage,  however,  one  wheel  on  each  axle  is 
loose  to  facilitate  the  passage  of  cars  around 
the  excessively  sharp  curves  common  to  these 
lines.  This  has  been  thought  by  some  inves- 
tigators to  explain  in  a  measure  the  immunity 
of  these  lines  from  corrugation. 

An  explanation  of  the  phenomenon  has  been 
sought  in  three  directions— namely,  the  char- 
acteristics of  the  rail  itself,  the  way  it  is  laid 


than  others.  This  as  a  rule  is  not  the  case, 
the  damage  appearing  to  depend  principally 
on  locality. 

An  interesting  series  of  experiments  were 
made  during  the  year  1007  by  Mr.  W.  J.  Cud- 
worth,  of  the  North-Eastern  Ry..  of  England, 
for  the  purpose  of  determining  the  connection, 
if  any,  between  composition  of  rail  and  cor- 
rugation. These  experiments  were  fully  de- 
scrilied  in  Enriinccriiuj  (London)  in  its  issue 
of  June   14,  1907. 

Chemical  analyses  were  made  of  samples 
of  lioth  corrugated  and  smooth  rails,  and  com- 
parison made  of  the  composition  of  pairs 
(corrugated  and  smooth)  subjected  to  the 
same  operating  conditions.  These  analyses 
did  not  appear  to  lead  to  any  definite  results. 
In  connection  with  the  investigation,  however, 
two  interesting  points  were  brought  out.  One 
was  that  on  the   Xorth-Eastern  Ry.  there  had 


Fig.    1 — Girder   Rail    Showing   Typical   Case    of   Corrugation. 


(including  the  n.ifnrc  of  the  road  bed),  and 
the  kind  of  rolling  stock.  It  might  lie  sug- 
gested that  the  mode  of  operation  of  the  cars 
probably  determines  one  cause  of  corrugation. 
It  does  not  appear  that  this  feature  has  re- 
ceived as  much  attention  from  investigators  as 
it  deserves. 

In  a  paper  read  before  the  Institution  of 
l-'.lcctrical  Engineers  (of  England)  in  March, 
11*07,  Mr.  J.  '.A.  Fanton  attempted  to  prove 
that  defective  rolling  stock  is  the  cause  of 
the  trouble.  In  this  paper  it  was  held  that 
corrugations  are  caused  by  lateral  play  of  the 
axles  in  weak  trucks,  in  conjunction  with  the 
unsymmetrical  thrust  of  the  gear  on  the  axles. 
This  results  in  a  skewing  of  the  axle  with 
reference  to  the  track.  The  wheels  under 
such  conditions  have  a  tendency  to  climb  the 
rail  slightly  and  then  drop  back.  It  is  only 
reasonable  to  assume  that  these  repeated  im- 
pacts may  cause  the  slight  dcpres.sions  in  the 
rail  that  form  the  beginning  of  corrugation. 
It  should  be  noted,  however,  that  if  this  were 
the  only  cause,  or  even  the  principal  cause, 
corrugation  would  not  be  confined,  as  it  is, 
to  particular  zones  of  track.  Furthermore, 
it  would  be  expected  that  particular  types  of 
trucks  would  show  greater  damage  to  tracks 


never  been  a  case  of  the  fracture  of  a  cor- 
rugated rail.  The  other  had  reference  to  the 
relative  hardness  of  the  projections  and  de- 
pressions on  a  corrugated  rail.  With  the 
Brinell  scale  the  hardness  of  the  projections 
on  a  typical  corrugated  rail  was  found  to  be 
28'i,  and  that  of  the  depressions  'I'll,  while  the 
Iiardness  of  the  side  of  the  rail  was  uniform 
and  was  found  to  be  18.3.  .Although  a  good 
deal  of  wear  occurs,  the  process  is  on  the 
whole  one  of  cold  rolling  combined  with  mash- 
ing of  the  metal  at  the  edges  of  the  depres- 
sions. That  the  trouble  is  not  due  to  the 
composition  of  the  rail  is  further  indicated 
by  recent  experience  with  manganese  rail  in 
street  railway  tracks,  corrugation  appearing  in 
such  rail  exactly  as  in  Bessemer  or  open 
hearth  rail,  but  requiring  apparently  a  longer 
period    for   development. 

.•\  curious  feature  of  the  trouble  is  that  it 
is  not  confined  to  any  particular  con<lition  of 
gradient  or  alignment.  Curves  and  tangents, 
grades  and  level  track  seem  to  be  equally 
subject  to  corrugation.  On  one  railroad  in 
England  there  is  a  corrugateil  zone  on  a 
down-grade  track,  but  the  adjacent  up-grade 
track  is  not  affected.  At  another  point  on 
the  same  road  this  condition  is  reversed,  the 
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up-grade  track  being  corrugated  and  the  down- 
grade track  free  from  corrugation. 

.\   PR0n.\BI.E  C.\USE  OF  C0RRUG.\TION. 

As  mentioned  above,  there  is  one  line  of 
inquiry  that  does  not  appear  to  have  received 
the  attention  it  deserves  from  investigators. 
Sudden  changes  in  the  appHcation  of  power, 
combined  with  oscillations  of  the  rolling  stock, 
while,  perhaps,  not  the  only  cause  of  corruga- 
tion, go  far  toward  explaining  the  majority 
of  cases.  These  changes  in  application  of 
power,  when  they  occur  at  one  particular  point. 
will  eventually  affect  the  track  at  that  point, 
especially  on  the  busy  lines  of  large  cities. 
This  concentration  of  acceleration  and  re- 
tanlation  at  particular  points  is  rather  a  strik- 
ing feature  in  the  operation  of  street  railways. 
]n  approaching  a  junction,  for  example,  the 
points  at  which  power  is  shut  off  and  brakes 
are  applied  will  be  the  same  for  the  majority 
of  cars.  This  is  doubtless  due  in  part  to  the 
instructions  given  the  new  motormen,  but  it 
is  mainly  due  to  the  fact  that  the  average 
motorman  tinds  from  experience  the  best  way 
to  handle  his  car.  .^s  there  is  only  one  best 
way  this  results  in  the  concentration  of  these 
two  operations  at  two  detinitc  points. 

The  same  thing  occurs  in  leaving  a  junction. 
The  controller  is  turned  to  the  first  position, 
and  after  a  brief  interval  is  turned  about 
half-way  around.  After  the  car  has  accel- 
erated appreciably,  full  power  is  turned  on. 
The  points  on  the  track  at  which  the  last  two 
operations  occur  is  the  same  for  the  majority 
of  cars.  At  these  two  points  sharp  accelera- 
tion, accompanied  by  slip  of  the  wheels  and 
oscillation  of  the  car,  occurs.  These  are  also 
the  points  at  which  corrugation  is  most  likely 
to  be  found.  It  should  be  borne  in  mind  that 
such  conditions  prevail  only  at  points,  such 
as  junctions,  where  all  cars  stop,  and  where 
the  exact  manner  of  stopping  and  starting  be- 
comes a  habit  with  the  motormen.  .\t  inter- 
mediate points,  where  only  a  small  percentage 
of  cars  stop,  there  is  no  such  concentration 
of   acceleration   and    retardation.      .\nd,    as    a 


matter  of  fact,  corrugation  is  rarely  found 
at  these  points. 

Any  condition  that  sets  up  slipping  of 
wheels  and  oscillation  may  bring  about  corru- 
gation. But  it  may  be  brought  about  in  a 
limited  way  by  oscillation  alone.  This  is  indi- 
cated by  the  short  zones  of  corrugation  some- 
limes  found  following  an  uneven  joint. 

While  it  is  impossible  to  interpret  the  cases 
of  corrugation  on  gradients,  mentioned  above, 
without  knowing  all  tlie  conditions,  it  is  quite 
probable  that  investigation  would  disclose 
some  feature  in  the  operation  uf  the  cars  on 
these  gradients  that  causes  slipping,  or  oscil- 
lation, or  both. 

If  caused  by  slipping  and  oscillation,  the 
mechanical  action  in  connection  with  corru- 
.yation  is  not  difficult  to  understand.  The 
wheel,  in  starting  to  slip,  causes  a  minute  flow 
of  metal.  Ordinarily  this  action  is  distributed 
iniiformly  over  a  long  stretch  of  rail,  and  no 
effect  other  than  wear  is  produced.  But  when 
this  action  is  localized  to  an  intense  degree, 
as  explained  above,  a  projection  with  corre- 
siwnding  depressions,  will  appear  at  some 
jioint  in  this  zone.  With  one  corrugation 
established,  the  oscillation  of  the  car  in  pass- 
ing over  and  leaving  this  projection  will  have 
a  tendency,  owing  to  impact,  to  produce  a 
new  projection  adjacent  to  the  one  already 
developed.  With  such  a  combination  of  slip 
and  oscillation  it  is  easy  to  understand  the 
marked  tendency  of  corrugation  to  spread. 
The  effect  is  one  of  wear  and  mashing  of 
metal  to  some  extent,  but  it  is  principally  a 
matter  of  cold  rolling.  This  fact  explains 
the  extreme  degree  of  liardness  found  in  the 
projections. 

One  point  not  to  be  overlooked  is  the  re- 
lation between  speed  and  period  of  oscilla- 
tion. With  cars  of  the  same  type  the  period 
of  oscillation  will  be  practically  the  same  for 
the  majority  of  cars  running  at  the  same 
speed.  But  there  will  be  marked  differences 
in  period  for  different  speeds.  While  there 
is  some  irregularity  in  the  distance  between 
nodes  in  a  given   corrugated   zone,   these   dis- 


tances   are    in   general    fairly    regular.      It    is 
reasonable  to   assume  that  the  nodal  distance 
is  maiiily  a   function  of  the  period  of  oscilla-         i 
tion.      This    being    the    case,    the    transfer    of         i 
a  corrugated  rail  to  a  point  where  the  speeds,        ' 
and,  therefore,  the  periods  of  oscillation,  are        | 
markedly  different  from  those  prevailing  over 
the    corrugated    zone,    might    easily    result    in 
restoring    a    flat    surface    to    the    rail.      This 
would    naturally    occur    where    the    period    of 
oscillation  was  such  that  there  was  no  longer 
a    regular    impact    on    the    depressions.      .\nd, 
in    fact,    this    is    precisely    the    effect    that    is 
often   produced   by   the   transfer   of   a   corru- 
gated rail  to  a  new  location. 

GRINDING   OF  CORRUGATED  R.MLS. 

iVpparently,  periodical  grinding  of  the  rail 
is  the  only  practicable  relief  for  corrugation, 
as  the  corrugations  eventually  reappear  under 
the  conditions  that  first  developed  them.  For 
this  purpose  several  types  of  grinders  are  in 
use.  Most  of  them  are  rotary  grinders,  and 
require  great  care  and  skill  on  the  part  of 
the  operators  in  grinding  the  projections  ex- 
actly the  right  amount.  There  has  recently 
come  into  use  a  machine  with  a  corundum 
grinding  block  that  moves  longitudinally  on 
the  surface  of  the  rail.  The  block  is  about 
■-'4  ins.  long,  has  a  stroke  of  5%  to  6  ins.,  and 
is  operated  at  the  rate  of  270  strokes  per 
minute.  With  this  machine  it  is  possible  to 
grind  the  surface  of  the  rail  to  an  absolutely 
smooth  surface.  The  machine  is  actuated  by 
a  3-hp.  direct  current  motor,  the  power  being 
taken  from  the  trolley  wires. 

The  cost  of  grinding  varies  from  14  cts.  to        ! 
oil  cts.  per  foot  of  rail,  depending  on  the  de- 
gree of  corrugation  and  the  number  of  inter- 
ruptions from  passing  cars.  To  reduce  the  cost 
clue  to  interruptions  the  work  is  usually  done        ' 
at  night,  between  the  hours  of  1  and  6.  Under 
any  condition  the  cost  of  grinding  is  less  than        j 
that   of    replacement   of   the   corrugated   rails, 
and  until  some  means  of  preventing  corruga- 
tion is  discovered,  grinding  appears  to  be  the 
only  practical  means  of  dealing  with  this  prob- 
lem. 


GENERAL    ARTICLES    AND    CLASSIFIED    ITEMS 


The  Determination  of  the  "Fair  Rate 

of   Return"   On  the   Value  of  the 

Property  of  the  Madison  Gas 

and  Electric  Co. 

In  our  issues  of  June  14.  21  and  28  have  ap- 
peared data  relating  to  the  appraisal  of  the 
Madison  Gas  &  Electric  Co.  by  the  Wisconsin 
Railroad  Commission.  We  come  now  to  the 
commission's  decision  as  to  the  "fair  return" 
on  the  investment.  This  is  obviously  a  matter 
of  extreme  importance,  yet  the  subject  of 
what  constitutes  a  ""fair  return"  to  a  public 
service  corporation  has  received  altogether  in- 
adequate consideration  by  rate  making  bodies. 
The  best  discussion  that  we  have  thus  far  seen 
on  this  subject  is  contained  in  the  decision  of 
the  Wisconsin  Railroad  Commission  on  the 
^Madison  Gas  &  Electric  Co.  case,  which  we 
now  reprint  in  considerable  detail.  In  our 
editorial  columns  we  offer  some  criticisms  of 
the  theory  that  rates  should  be  based  on  the 
value  of  propert}'. 

The  following  is  quoted  from  the  decision  of 
the  Wisconsin  Railroad  Commission. 

Under  the  laws  of  this  state  public  utilities, 
under  ordinary'  conditions,  are  entitled  to  earn- 
ings for  their  services  that  will  yield  enough  to 
cover  operating  expenses,  including  deprecia- 
tion and  a  reasonable  return  on  the  fair  value 
of  the  property  actually  used  and  useful  for 
the  convenience  of  the  public.  The  question 
what  constitutes  reasonable  return  upon  this 
property  is  so  closely  connected  with  what 
constitutes  reasonable  rates  for  the  services 
rendered  to  the  public  by  such  utilities  that 
these  two  questions  cannot  very  well  be  kept 
apart  in  discussions  of  this  character.  That 
this  is  the  case  is  clear  from  the  fact  that  the 
returns  that  are  earned  upon  such  investments 


are  largely  dependent  upon  the  rates  that  are 
paid  by  the  public  for  the  services  involved.  In 
other    words,     the     former    are    an    essential 

factor  of   the   latter.     In   sec.    lT97m 3,  ch. 

499.  Laws  of  1907.  it  is  provided  that : 

Every    public    utility    is    required    to    furnish 

reasonably  adequate  service  and  facilities.  The 
charg-e  made  by  any  public  utility  for  any  heat, 
light,  water  or  power  produced,  transmitted,  de- 
livered or  furnished  or  for  any  telephone  mes- 
sage conveyed  or  for  any  service  rendered  or  to 
be  rendered  in  connection  therewith  shall  be 
reasonable  and  just,  and  every  unjust  or  unrea- 
sonable charge  for  such  service  is  prohibited 
and  declared  unlawful. 

Section  1797m— 46,  ch.  499.  Laws  of  1907, 
provides  that : 

It  upon  such  investigation  the  rates,  tolls, 
charges,  schedules  or  joint  rates,  shall  be  found 
to  be  unjust,  unreasonable,  insufficient  or  un- 
justly disci'iminator.v  or  to  be  preferential  or 
otherwise  in  violation  of  any  of  the  provisions 
of  tills  act.  the  commission  shall  have  the  power 
to  lix  and  order  substituted  therefor  such  rate 
or  rates,  tolls,  charges  or  schedules  as  shall  be 
Just  and  reasonable. 

Substantially  the  same  provisions  are  found 
in  sec.  1797m — 61. 

Judicial  precedents  as  to  what  constitute 
reasonable  rates  and  returns  upon  the  invest- 
ment have  almost  uniformly  been  made  in  de- 
termining only  whether  legislative  or  commis- 
sion action  should  be  overthrown,  or  is  in  vio- 
lation of  constitutional  rights. 

Justice  Timlin  in  the  majority  opinion  in 
the  "Soo"  case.  Minneapolis.  St.  P.  &  S.  S. 
M.  R.  Co.  vs.  Railroad  Commission,  1.36  Wis. 
146,  165,  states: 

In  reviewing  the  order  of  the  Railroad  Com- 
mission the  inquiry  is  not  whether  the  rate, 
regulation,   or  service   fixed   by  the   Commission 


is  just  and  reasonable,  but  whether  the  order 
of  the  Commission  is  unreasonable  or  unlaw- 
ful. The  nature  of  the  inquiry  is  changed  at 
this  point,  and  the  court  is  not  investigating 
for  the  purpose  of  establishing  a  fixed  point. 
Whether  or  not  the  ordei-  is  within  the  field  of 
reasonableness,  or  outside  of  its  boundaries,  is 
the  question  for  the  court.  It  is  quite  a  differ- 
ent question  from  that  which  was  before  the 
Commission  in  this  respect.  The  order  being 
found  by  the  court  to  be  such  that  reasonable 
men  might  well  differ  with  respect  to  its  cor- 
rectness cannot  be  said  to  be  unreasonable. 
From  this  aspect  it  is  within  the  domain  of 
reason,  not  outside  of  its  boundaries.  This  is 
tlie  viewpoint  of  the  reviewing  court. 

Substantially  the  same  position  is  also  taken 
by  Justice  Marshall  in  his  concurring  opinion 
m  the  "Soo"  case,  and  it  is  also  the  conclusion 
in  many  other  decisions  both  in  state  and  fed- 
eral courts. 

J'he  statutes  thus  provide  that  the  rates 
charged  the  consumers  and  the  rates  of  return 
upon  the  investment  must  be  reasonable,  but 
do  not  specifically  state  what  the  reasonable 
rate  in  either  case  should  be.  They  further 
provide  that  it  is  the  duty  of  this  commission 
to  enforce  these  statutes,  or  to  determine  the 
reasonable  rate  or  rates.  The  decisions  of  the 
court  are  confined  to  the  determination  as  to 
whether  the  rates  thus  found  by  this  commis- 
sion are  reasonable  or  whether  they  violate 
constitutional  rights.  While  neither  the  stat- 
utes nor  the  decisions  are  thus  furnishing  spe- 
cific directions  for  the  guidance  of  the  com- 
mission in  carrying  out  its  duties,  they  contain 
certain  rules  wliich  in  a  general  w'ay  limit  the 
range  within  wliich  the  reasonable  rate  should 
be  found.  In  this  connection  Justice  Timlin, 
in  the  "Soo"'  decision,  says  further,  p.  168 : 

It  is  also  to  be  considered  that  this  margin 
(between  the  amount  sufficient  to  assure  a  fair 


Juii 


1 91 1. 


ENGINEERING     &     CONTRACTING 


727 


return  on  the  value  of  its  property  plus  the 
amount  of  its  fixed  charges  and  opeiuting  ex- 
penses, and  its  gross  receipts)  ought  not  or- 
dinarily to  be  exliausted  or  swept  away  by  or- 
ders or  requirements  of  the  Railroad  Commis- 
sion as  fast  as  accumulated,  because  human 
nature  or  railroad  nature  is  such  tliat  no  one 
will  long  economize  on  operating  or  other  ex- 
penses if  his  economy  only  furnislies  a  larger 
basis  for  furtlier  exactions. 

In  his  opinion  in  the  same  case  Justice  Mar- 
shall states,  p.  171  : 

In  case  of  the  Commission  dealing  with  extor- 
tionate rates  for  service  it  should  remove  the 
element  of  injustice  by  reducing  the  rates  suf- 
ficiently to  measure  the  excess.  leaving  the  pro- 
prietors free  and  opportunity  to  make  further 
reductions. 

Ordinarily  the  rate  of  return  or  the  rates 
for  services  that  are  reasonable  to  the  utility 
arc  also  reasonable  to  the  consumers.  When 
consumers  secure  these  services  at  rates  that 
only  cover  operating  expenses,  including  de- 
preciation and  a  fair  rate  of  return  on  the  in- 
vestment, they  are  obtaining  the  service  at  as 
low  a  rate  as  under  normal  conditions  they 
can  reasonably  expect.  But  there  inay  be  ex- 
ceptions to  this.  There  may  be  utilities  which 
are  operating  under  such  conditions  that  no 
rates  that  can  be  collected  from  the  consumers 
would  be  sufficient  to  meet  the  above  named 
charges.  In  fact,  such  utilities  are  met  with 
more  frequently  than  might  be  expected.  This 
unfortunate  situation  may  be  due  to  lack  of  a 
sufficient  number  of  customers,  to  mistakes  in 
construction  and  excessive  cost  of  the  same, 
and  to  many  other  causes.  Such  utilities,  in 
order  to  be  paying  concerns,  would  require 
higher  rates  for  their  services  than  their  cus- 
tomers are  willing  to  pay  rather  than  forego 
these  services,  and  the  collection  of  such  rates 
is  of  course  out  of  the  question.  Utilities  of 
which  this  is  true,  cannot  be  subject  to  any 
general  rules.  They  can  be  dealt  with  only  in 
the  light  of  the  conditions  which  surround 
them.  No  such  abnormal  conditions,  however, 
appear  to  be  present  in  the  case  now  before  us. 
The  rate  that  inay  be  considered  a  reason- 
able return  for  interest  and  profits  on  the  in- 
vestment undoubtedly  varies  with  the  circum- 
stances. Generally  speaking,  however,  it  can 
perhaps  be  said  that  under  normal  conditions 
it  consists  of  the  ordinary  rates  for  capital 
similarly  invested,  and  that  are  sufficiently 
high  to  encourage  investors  to  enter  such  en- 
terprises. Such  rates  are  largely  a  question  of 
fact,  and  the  commission  in  determining  the 
same,  finds  it  necessary  to  examine  the  testi- 
mony upon  these  points  as  well  as  many  other 
facts  that  throw  light  thereon. 

With  reference  to  the  rate  of  return,  testi- 
mony in  behalf  of  the  respondent  was  offered 
liy  the  expert  witnesses  who  already  have  been 
inentioned — .-V.  C.  Humphrey.  R.  B.  Brow-n.  A. 
E.  Forstall  and  H.  L.  Doherty — all  of  whom 
have  had  wide  experience  in  the  construction, 
operation  and  management  of  gas  and  electric 
light  plants. 

R.  B.  Brown  testified  that  it  was  impossible 
to  properly  manage  a  property  and  divide  the 
entire  profits,  and  as  it  would  be  necessary  in 
order  to  attract  capital  to  divide  amon,g  the  in- 
vestors not  less  than  8  per  cent,  the  minimum 
allowance  of  earnings  should  be  10  per  cent. 
.\.  E.  Forstall  declared  for  an  allowance  of  10 
per  cent,  but  was  free  to  admit  that  if  local 
capital  covdd  be  secured  to  take  care  of  the 
business,  it  might  be  satisfied  with  a  less  rate 
than  if  the  capital  were  secured  in  New  York, 
for  he  related  that  it  had  been  his  observation 
that  the  farther  from  New  York  an  investment 
was,  the  more  attractive  it  had  to  be  made  in 
order  to  get  the  mnney.  A.  C.  Humphrey  was 
of  the  opinion  that  any  sum  less  than  8  to  10 
per  cent  would  make  investments  in  this  kind 
of  property  unattractive  and  the  money  could 
not  be  obtained  for  extensions.  Eight  to  10 
per  cent  on  the  total  value,  including  in  tan- 
gible value,  witness  believed  to  be  a  fair  rate 
of  return  to  he  allowed  to  be  earned  in  this 
business  after  the  payment  of  all  other  ex- 
penses, contingent  reserve,  depreciation  and 
tingent,  bearing  in  mind  that  not  all  of  the 
bond  contingent,  bearing  in  mind  that  not  all 
of  the  earnings  can  be  divided,  but  a  margin 


has  to  be  kept  for  what  witness  described  as 
working  capital  for  extensions  and  construc- 
tion, or  else,  he  said,  money  w-ould  have  to  be 
borrowed  for  every  extension  to  be  made  and 
mtere-t   would  have  to   be  paid   thereon. 

H.  L.  Doherty,  president  of  the  company,  by 
.1  process  peculiarly  his  own,  placed  a  value  of 
$1,400,000  upon  the  property  of  respondent, 
which  iirocess  is  elsewhere  referred  to  herein, 
and  he  was  of  the  opinion  that  the  company 
was  entitled  to  :m  opportunity  to  earn  a  fair 
return  upon  this  value.  Such  fair  return  he 
placed  at  10  per  cent  on  the  above  valuation, 
and  he  would  separate  this  into  G  per  cent  in- 
terest and  4  per  cent  over  and  above  interest 
for  profits.  He  would  not  declare  his  aliility  to 
sell  respondent's  plant  for  $1,400,000  under  the 
conditions  which  prevailed,  and  ;idmittcd  the 
possibility  that  the  plant  uiiglit  not  now  be  able 
to  earn  10  per  cent,  which,  on  a  valuation  of 
$1,400,000,  would  amount  to  $140,000  per  year, 
but  insisted  that  the  plant  ought  to  have  a 
chance  to  earn  the  sum  and  that  such  earnings 
would  not  be  so  great  as  to  indicate  that  they 
were  the  result  of  unreasonalily  high  rates.  A 
plant,  he  said,  might  acually  be  worth  more 
than  the  amount  upon  which  it  could  earn  10 
per  cent.  He  also  spoke  in  optimistic  terms 
about  the  future  of  Madison,  declaring  that 
this  city  would  have  a  substantial  growth  in 
the  near  future  and  that  it  might  be  expected 
that  the  respondent's  plant  would  before  long 
be  in  position  to  earn  $140,000  a  year,  whereas 
it  now  is  earning  only  $92, 14-5. 05.  He  was  in- 
clined to  capitalize  future  possibilities  and  base 
a  present  value  upon  what  he  tliought  the  fu- 
ture held  out,  and  declared  that  his  $1,400,000 
valuation  was  not  entirely  based  on  the  pres- 
ent earning  capacity  of  the  plant  hut  upon  its 
possible  future  capacity  to  earn. 

In  support  of  the  claim  that  the  rates  fnr 
service  should  be  high  enough  to  allow  re- 
spondent to  earn  a  return  of  not  less  tlian  lo 
per  cent  on  the  fair  value  of  its  property,  these 
witnesses  presented  a  great  deal  of  testimony 
to  the_effect  that  the  gas  and  electric  business 
is  one  of  many  hazards  and  risks  and  conse- 
quently must  be  allowed  to  make  a  return 
higher  than  the  necessary  return  of  less  haz- 
ardous enterprises  in  order  that  the  necessary 
capital  for  such  enterprises  inay  be  obtained. 
Many  such  hazards  and  risks  were  tiamed,  and 
the  more  important  among  them  will  be  briefly 
mentioned. 

Natural  gas.  for  instance,  is  capable  of  being 
conveyed  long  distances.  On  account  of  this 
fact  there  was  danger  that  eventually  natural 
gas  would  be  piped  to  Madison  and  sold  in 
competition  with  the  product  of  respondent. 
.An  illustration  was  given  in  the  case  of  a  Buf- 
falo company,  wdiich  suffered  greatly  by  cotn- 
petitioti  with  natural  gas.  particularly  when 
the  Welsbach  burners  were  develo])ed  so  that 
they  were  used  wdth  natural  gas  Then  nat- 
ural gas  cositn.g  'M)  cts.  per  1,000  en.  ft.  c.ime 
into  competition  with  coal  gas  costing  $1  per 
1.000,  even  while  the  dollar  gas  did  not  jiay 
nperatin.g  expenses  and  the  interest  on  the 
bonds,  and  the  result  was  that  the  P.ulTalo 
Coal  Gas  Company  foimd  it  impossible  to  get 
money  for  extensions  without  selling  its  bdiids 
as  low  as  at  60  per  cent. 

The  hazard  of  competition  ccuild  not  be 
eliniiiKited  by  foreclosing  the  pnssibilily  of  a 
rival  company  entering  the  lield  an<l  making 
,ind  distriliiiting  gas  and  electricity,  for  that  is 
r.nlv  one  kind  of  competition.  There  would 
continue  to  be  cornpetition  in  the  light  ;ind  fuel 
business  due  to  the  introduction  atid  develop- 
ment of  other  illuminants  and  nther  fuel.  The 
ilimination  of  competition,  in  the  sense  of 
keeping  out  rival  companies  and  preventing 
duplication  of  plants,  w.-is  admitted  to  be  an 
adv.-mtage  and  lessening  of  hazard,  hut  it  was 
insisted  that  cdinpetilion  .goes  on  all  the  time, 
competition  in  the  form  of  development  and 
installation  of  other  kinds  of  light  and  other 
fuel.  The  very  developments  in  the  progress 
of  the  art  constitute  competition  and  risk.  In- 
crea-ing  efficiency  of  appliances  for  the  use  of 
both  gas  and  electricity,  such  as  the  new  high 
efficiency  lamps  in  the  electric  service,  all  tend 
to  make  the  business  hazardous,  as  they  gcn- 
er.illy  add  nothing  to  the  income  of  the  com- 
pany. Even  should  the  volume  of  business 
grow  as  a  result  of  this  competition  within  the 


business,  due  to  the  advancement  of  the  art,  it 
nevertheless  introduces  uncertainty  and  makes 
investors  fearful.  In  the  history  of  the  gas 
business,  when  the  first  electric  lighting  com- 
panies were  started,  the  holders  of  gas  securi- 
ties were  fearful  for  the  future  and  were 
crowding  to  get  rid  of  their  securities.  How- 
ever, new  uses  were  found  for  gas  and  devel- 
(jpment  work  was  done  to  maintain  the  busi- 
ness, saving  the  situation  by  getting  new  busi- 
ness m  the  development  of  the  use  of  gas  for 
new  inirposes,  and  thus  making  up  for  the 
business  lost  to  the  electric  companies.  In  the 
case  of  a  gas  and  electric  company  there  is 
competition  between  the  gas  and  the  electric 
sides  of  the  business,  development  of  higher 
efficiency  Lamps  in  the  electrical  business  tak- 
ing away  from  the  gas  business,  and  the  re- 
sult is  loss  of  gas  business  without  correspond- 
ing increase  of  revenue  from  the  electrical 
business,  because  the  employment  of  higher 
efficiency  electric  lamps  helps  the  consumer  to 
get  more  illumination  for  less  current,  and 
therefore  the  result  may  be  the  falling  off  of 
the  revenues  of  tlie  electrical  business  as  well 
as  the  loss  of  business  on  the  gas  side. 

.Another  fact  cited  as  a  reason  wdiy  capital 
will  not  be  available  for  public  utilities  unless 
the  investment  in  these  properties  is  made 
(■specially  .atractive,  is  that  money  so  invested 
is  necessarily  planted  without  the  possibility  of 
being  readily  recalled  and  placed  in  another 
locality  or  business  in  case  the  undertaking 
turns  out  to  he  a  losing  proposition.  Money 
invested  in  ordinary  commercial  enterprises 
can  readily  be  changed  from  one  place  to  aii- 
other.  Tile  merchant  can  usually  move  his 
stock  of  goods  as  often  as  he  thinks  he  can 
find  a  better  locality,  but  the  gas  man  is  un- 
able to  move  his  pl.ant,  except  as  though  it 
were  old  junk. 

Another  advantage  of  the  ordinary  com- 
mercial business  was  noted  in  the  fact  that  the 
merchant  can  turn  his  stock  from  three  to  five 
times  a  year,  but  the  capital  invested  in  a 
public  utility  business  can  be  turned  only  once 
in  several  years,  usually  five,  and  never  less 
than  three.'  This  fact  results  in  certain  costs 
which  arc  continuing,  fixed  and  independent  of 
the  variations  in  the  amount  of  service  dis- 
tributed. 

Still  another  disailvantage  of  the  public 
utility  as  cnmpared  witli  the  ordinary  commer- 
cial nr  niimufacturing  establishment  was  cited 
in  the  impossibility  of  suspending  operations 
(if  a  pid)lic  utility  in  order  to  avoid  losses  in 
time  of  unprofitable  volume  of  business  or 
special  emergency,  such  as  a  strike.  Regard- 
less of  wdiether  the  business  is  being  conducted 
.It  a  profit  or  loss,  the  public  utility  has  to 
maintain  service,  must  continue  operation 
every  hour  and  minute  of  the  year.  When 
slack  times  strike  the  manufacturer,  he  is  able 
to  curtail  expenses,  lay  off  labor  or  even  close 
his  doors  entirely,  but  the  utility  must  not 
ce.ase  operations,  no  matter   what  it  costs. 

The  tendency  toward  legislation  affecting 
public  utilities,  the  creation  of  powerful  com- 
missions and  the  enactment  of  various  regula- 
tory laws  constitute,  according  to  the  testimony 
of  witnesses  for  respondent,  another  restrain- 
ing influence  against  the  free  investment  of 
caI^ital  in  these  enterprises.  The  fact  that  reg- 
ulation was  causing  timidity  on  the  part  of  in- 
vestors was  urged  irrespective  of  the  proba- 
Ipility  or  improbability  th.at  this  timid- 
itv  '  wduld  last;  that  it  was  reason- 
ably based;  that  the  regulatory  laws 
woiild  improve  the  situation  or  make  it  worse 
as  time  goes  on ;  whether  the  tendency  toward 
legislation  aff'ecting  the  utilities  fipenited  to 
decrease  competition  and  duplication  of  plants, 
or  wdiether  such  legislation  operated  to  assure 
the  investor  a  reasonable  return  on  the  value 
of  the  property  invested.  The  fact  was  de- 
clared to  be  that  the  tendency  toward  state  in- 
terference with  the  management  of  these  prop- 
erties made  investors  reluctant  to  place  their 
nioiiev  in  these  properties. 

The  conditions  and  facts  enumerated,  which 
were  said  to  contribute  to  the  hazards  and 
risks  of  gas  and  electric  light  undertakings 
and  which  were  given  as  the  reasons  why  such 
enterprises  sliouid  be  permitted  to  earn  about 
10  per  cent  for  interest  and  profit  on  the  in- 
vestment  therein,   are   of   varying  importance. 
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Thus  the  piping  of  natural  gas  to  Madison 
would  hardly  seem  to  be  worthy  of  serious 
consideration  at  this  time  or  unless  sufficient 
supplies  of  such  gas  should  be  discovered  clos- 
er to  this  city  than  any  known  at  present.  The 
development  and  introduction  of  other  illumi- 
nauts  or  fuels  that  would  displace  gas  and 
electricity  is  of  course  a  possibility,  but  for  the 
present  at  least  there  does  not  appear  to  be 
any  great  danger  from  this  source.  In  con- 
nection with  the  development  of  the  art.  new 
inventions  and  mechanical  and  industrial  prog- 
ress generally,  there  is,  of  course,  a  great  deal 
of  waste  that  may  prove  costly  to  producers. 
Such  progress  often  requires  the  discarding  of 
costly  and  only  partly  worn  out  machinery 
and  other  equipment  and  its  replacement  by 
new  and  sometimes  even  more  costly  ma- 
chinery and  equipment.  When  in  addition  to 
this  such  progress  also  results  in  increasing 
the  efficiency  per  unit  of  the  products,  it  may 
often  be  seriously  felt  by  the  producers,  though 
it  may  be  a  great  gain  to  society  when  taken 
as  a  whole.  But  developments  of  this  charac- 
ter are  not  always  detrimental  even  to  the  pro- 
ducers. In  many  cases  they  are  the  means  by 
which  the  cost  of  production  is  reduced  and 
the  net  profits  of  the  business  increased.  In 
other  cases,  again,  by  lowering  the  cost  or  in- 
creasing the  efficiency  of  the  products,  they 
cause  new  and  additional  uses  for  the  same, 
which  so  increase  the  demand  that  losses  in 
one  place  are  made  up  by  gains  in  other 
places.  Competition  and  wastes  due  to  prog- 
ress and  invention,  while  thus  causing  tem- 
porary losses,  do  not  always  result  in  perma- 
nent ones.  In  the  long  run  there  are  often 
net  gains  from  this  source  even  to  producers. 
In  passing  upon  conditions  of  this  nature, 
there  are  therefore  facts  to  be  considered  that 
point  in  both  directions. 

Investments  in  public  utilities  usually  go 
into  fixed  assets  which  in  case  of  failure  are 
not  readily  adaptable  to  other  uses  and  which 
are  in  such  form  that  but  a  small  part  of  the 
investment  can  be  withdrawn  therefrom.  Un- 
less the  location  is  well  chosen  therefore  and 
the  plants  so  constructed  as  to  be  an  efficient 
producing  unit,  there  are  in  such  undertakings 
many  chances  for  investors  to  lose  money. 
Fixed  capital,  such  as  that  required  in  public 
utilities,  also  carries  with  it  many  constant 
charges  for  depreciation  and  interest,  which 
go  on  at  about  the  same  rate  whether  the 
plants  are  paying  concerns  or  not.  In  other 
words,  expenses  in  these  industries  do  not 
cease  when  operation  stops.  The  risks  from 
these  sources,  while  considerable,  can  be  great- 
ly minimized  by  the  exercise  of  ordinary  care 
in  entering  upon  and  in  conducting  the  busi- 
ness. The  very  amount  of  the  fi.xed  invest- 
ment and  the  character  of  the  same,  when  once 
made,  is  also  often  a  safeguard  against  com- 
petition, because  it  often  tends  to  keep  other 
investors  out  of  the  same  field. 

Whether  the  fact  that  in  public  utilities,  ow- 
ing to  the  relatively  large  proportion  of  the 
fixed  investment,  the  capital  cannot  be  turned 
over  as  frequently  as  in  commercial  enter- 
prises where  the  proportion  of  the  fixed  capi- 
tal is  smaller,  can  be  justly  considered  as  an 
element  of  risk,  is  not  entirely  clear.  Much 
depends  on  conditions.  Where  the  investment, 
when  compared  with  the  output,  is  propor- 
tionately large,  the  rate  of  profits  on  each 
unit  of  product  sold  must,  of  course,  be  great- 
er than  where  this  part  of  the  investment  is 
smaller.  In  tlie  former  case  the  expenses  of 
production,  as  already  pointed  out,  are  also 
hkely  to  be  made  up  of  relatively  large  fixed 
charges,  which  are  constant.  These  and  other 
similar  facts  undoubtedly  have  their  draw- 
backs, especially  when  business  is  slack  and 
where,  as  in  the  case  for  public  utilities,  the 
plants  may  have  to  be  kept  in  operation  and 
render  services  even  when  their  business  is 
carried  on  at  a  loss.  The  latter  fact  alone  is 
often  a  serious  drawback  and  has  undoubtedly 
been  the  cause  of  many  li.sses  to  investors  in 
such  utilities.  Legislative  regulation  of  public 
utilities  through  commissions  may,  in  some 
respects,  be  detrimental  to  C'perators  who  en- 
deavor to  evade  their  obligations  under  the 
common  law  and  who  try  to  profit  by  the 
manipulation  of  capital  issues  rather  than 
through    legitimate,    effective    and    economical 


operation  of  their  plants.  It  is  also  possible 
that  such  regulation  may  prove  unsatisfactory 
when  incfi'ectual  or  misdirected,  and  until  it 
has  been  fully  tried  out  and  become  more  gen- 
erally understood.  But  it  is  difficult  to  see 
how  such  regulation  can  result  in  permanent 
injury  to  the  great  mass  of  the  investors  and 
to  the  utilities  themselves,  if  honestly  applied 
and  administered  with  ordinary  care  and  effi- 
ciency along  the  lines  of  and  in  the  spirit  of 
such  laws  as  those  which  have  been  enacted  in 
this  state,  laws  under  which  such  utilities,  un- 
der normal  or  ordinary  conditions,  are  practi- 
cally protected  from  active  competition  and 
assured  of  reasonable  returns  on  a  fair  valua- 
tion of  the  plants.  In  addition  to  this,  such 
regulation  ought  to  promote  effective  manage- 
ment and  operate  as  a  safeguard  against  many 
abuses  which,  in  the  long  run,  may  be  detri- 
mental to  the  plants  and  their  business  from 
the  investors'  point  of  view.  Among  other 
things  it  ought  to  be  a  safeguard  against  such 
abuses  as  the  slipshod  way  in  which  many 
companies  charge  up  depreciation  and  keep 
their  accounts.  Proper  charges  to  deprecia- 
tion prevent  the  plants  from  being  deprived  of 
the  necessary  upkeep,  and  complete  accounts 
or  records  enable  those  who  are  financially  in- 
terested to  ascertain  its  financial  condition  at 
almost  any  time.  Matters  of  this  kind  are  of 
considerable  importance  and  go  far  in  offset- 
ting such  inconveniences  as  effective  regulation 
may  impose. 

Upon  a  closer  examination  of  the  law  and 
its  operation  it  is  more  than  likely  that  the 
timidity  of  the  investors,  if  there  is  any,  will 
be  changed  to  one  of  greater  confidence,  for 
they  may  find  that  under  the  public  utilities 
laws  of  the  state  their  interests  are  as  well,  if 
not  better,  safeguarded  than  they  were  before 
these  laws  were  enacted.  To  be  relieved  from 
active  competition  and  assured  of  reasonable 
returns  upon  the  investment,  as  well  as  a  rea- 
sonable price  in  case  the  plants  are  taken  over 
bv  the  municipality,  are  matters  that  deserve  at- 
tention and  that  in  the  long  run  ought  to  at- 
tract rather  than  repel  investments  in  such 
utilities.  This  would  certainly  seem  to  be  the 
case  as  soon  as  it  was  found  that  the  policy 
thus  adopted  by  the  state  bids  fair  to  become 
permanent  and  to  be  carried  out  in  good 
faith. 

While  public  utilities  are  subject  to  many 
conditions  that  tend  to  increase  the  risks  un- 
der which  their  business  is  carried  on,  they 
are  also  afforded  a  great  deal  of  protection 
that  is  of  considerable  value  to  the  investors. 
This  protection  has  its  source  partly  in  legal 
provisions,  and  partly  in  the  fact  that  after 
all.  such  utilities  are  natural  monopolies  and 
are  engaged  in  furnishing  services  that  have 
practically  become  necessities  and  for  which 
there  appear  to  be  no  effective  substitutes. 
While  the  investors  in  gas  and  electric  light 
plants  are  exposed  to  certain  hazards  or  risks, 
these  risks,  while  greater  than  the  risks  which 
obtain  for  money  placed,  say,  in  trust  com- 
panies and  good  mortgages,  are  not,  on  the 
whole,  as  great  as  those  which  obtain  in  or- 
dinary competitive  enterprises.  This  is  as 
true  for  the  plants  involved  in  these  proceed- 
ings as   for  such  plants  generally. 

The  rates  of  return  upon  the  investment 
are  usually  divided  into  interest  which  goes 
to  those  who  furnish  the  capital,  and  profits 
which  go  to  those  who  assume  the  responsi- 
Ijility  and  direction  of  the  business.  The  rate 
of  interest  depends  on  the  supply  and  demand 
for  capital ;  is,  therefore,  lower  where  the 
risks  are  low  and  where  the  troubles  in- 
volved in  looking  after  the  investments  are 
small,  than  where  these  elements  are  greater. 
That  this  should  be  the  case,  is  only  natural, 
for  few  are  willing  to  assume  risks  and  re- 
sponsibilities unless  they  are  compensated 
therefor  in  some  form,  or  unless  the  pros- 
pects for  such  compensation  arc  fairly  good. 
There  are  other  factors  than  those  given 
which  also  affect  the  rate  of  interest,  such 
as  the  readiness  with  which  the  money  may 
lie  withdr.awn,  the  location  and  nature  of  the 
industries,  etc.,  which  have  been  fully  de- 
scribed in  other  decisions,  but  these  are,  per- 
haps, in  most  instances  of  smaller  importance. 
Money  placed  in  savings  banks,  trust  com- 
panies and  good  mortgages  yields  from  about 


4  to  about  5  per  cent.  In  the  case  of  such 
investments  the  risks  are  very  small  and  they 
require  but  little  care  or  trouble.  These  rates 
consist  mostly  of  pure  interest  and  can,  per- 
haps, be  regarded  as  the  minimum  rates  that 
are  obtained  by  the  ordinary  investors.  Money 
invested  in  good  bonds  for  which  there  is  a 
ready  market  brings  no  more  than  the  above 
rates,  if  as  much.  Bonds  and  mortgages  of 
a  somewhat  lower  grade  yield  from  6  per  cent 
up  to  8  per  cent  or  more,  and  commercial 
paper  brings  from  C  to  perhaps  10  per  cent  or 
better.  In  fact,  there  are  such  variations  in 
both  the  character  of  the  investments  and  the 
rates  they  yield,  that  it  is  difficult,  if  not  im- 
possible, to  properly  classify  them. 

The  bonds  of  the  company  involved  in  the 
present  proceedings  which,  as  already  pointed 
cut,  amount  to  about  $400,000.  covering  less 
than  one-half  of  the  value  of  the  plants,  bear 
interest  at  the  rate  of  6  per  cent  and  sell  at 
from  $100  to  $108,  thus  yielding  about  5.1) 
per  cent  on  their  price.  These  bonds  are 
amply  secured,  being  backed  by  the  entire 
value  of  the  plant  as  well  as  by  its  earnings, 
which  show  a  surplus  above  the  operating  ex- 
penses and  depreciation  that  is  several  times 
as  great  as  the  amount  required  to  meet  the 
interest  charges  on  these  bonds.  If  this  bond 
issue  had  equaled  the  cost  of  the  physical 
property  of  these  plants,  the  chances  are  that 
they  would  sell  at  even  less  than  par.  and 
this  regardless  of  the  fact  that,  because  of 
the  connections  of  the  owners  of  these 
plants,  their  securities  had  an  unusually  well 
developed  market.  There  are  also  certain  de- 
lientures  outstanding  against  these  plants 
which  bear  interest  at  7  per  cent.  As  these 
debentures  do  not  appear  to  be  quoted  in  any 
of  the  regular  markets,  we  are  unable  to  give 
their  market  value :  while  they  hear  a  higher 
rate  of  interest  than  the  bonds  and  would 
seem  to  he  about  as  well  secured,  they  do  not 
constitute  the  first  claim,  upon  the  assets  of 
the  company,  and  it  is  therefore  not  likely 
that  they  would  sell  at  any  higher  prices  in 
the  market  than  those  commanded  by  the 
bonds.  These  facts  are  important,  because 
they  indicate  that  the  actual  rate  of  interest 
on  the  capital  invested  in  these  plants  does 
not  appear  to  be  far  from  6  per  cent. 

Interest  is  justifiable  because  of  the  im- 
portance of  capital  in  production,  and  neces- 
sary because  without  it  capital  cannot  be  had 
for  industrial  and  commercial  purposes.  The 
rate  of  interest,  as  determined  by  economic 
forces  over  which  individual  borrowers  have 
little  or  no  control,  and  the  effect  of  these 
forces,  are  often  best  measured  by  the  pre- 
vailing rate  in  the  various  undertakings 
where  money  is  obtained  on  the  best  terms 
that  can  be  had.  These  terms,  in  such  cases, 
usually  take  into  account  the  risks  involved, 
the  trouble  in  looking  after  the  loans,  the 
readiness  by  which  the  loans  can  be  con- 
verted into  cash  or  withdrawn,  and  other 
factors,  when  compared  with  similar  factors 
this  particular  case  the  position  of  the  plants, 
with  reference  to  the  risks  involved  and  other 
factors,  when  compared  with  similar  factors 
in  other  industrial  enterprises,  appears  to  be 
about  the  same  as  those  which  obtain,  with 
reference  to  the  rates  of  interest  which  these 
plants  pay,  when  these  rates  are  compared 
with  the  rates  of  interest  in  other  industrial 
enterprises.  The  conclusion,  therefore,  must 
be  that,  for  the  purposes  of  this  case,  it 
would  hardly  be  fair  to  place  the  rate  of  in- 
terest alone  at  much  of  anything  below  6  per 
cent  on  a  fair  valuation  of  the  plants. 

The  profits  of  a  business  consist  of  the  bal- 
ance between  the  sum  of  all  expenses  and 
the  total  income  of  a  business.  In  other 
words,  it  is  made  up  of  the  difference  between 
the  sum  of  the  rent,  interest,  wages  and 
other  items,  such  as  taxes,  etc..  and  the  total 
.gross  receipts.  The  dift'erence  is  the  last  share 
of  the  total  income,  the  share  of  that  factor 
or  of  those  who,  in  the  full  sense,  are  re- 
sponsible for  the  enterprise.  This  share,  like 
the  other  shares,  is  not  fixed.  It  simply  con- 
sists of  what  is  left  after  all  other  claims 
have  been  satisfied.  Rent  and  interest  are 
usually  fixed  at  a  certain  rate  annually,  and 
this,  in  a  sense,  is  also  true  of  wages,  salaries 
.-ind    other    expenses.      .'\t    any      rate,      these 


June  21,   191 1. 


ENGINEERING     &     CONTRACTING 


729 


-amounts  are  lixcil  in  advance  and  are  paid 
-by  the  employes  or  by  those  who  carry  on  the 
business  out  of  the  gross  receipts.  The 
amount  left,  however,  after  these  shares  have 
been  satisfied,  belongs  to  the  employer  and 
represents  his  sliare,  or  the  profits  of  the 
business.  If  the  balance  left  for  such  profits 
is  large,  then  the  rate  of  profit  is  also  large, 
.and  vice  versa.  In  some  cases  the  profits  are 
figured  on  the  sales  or  on  the  turnovers ;  in 
other  cases,  again,  on  the  year ;  but  the  most 
common  basis  of  measurement  is  the  invest- 
ment, or  the  saine  basis  as  that  upon  which 
interest  is  measured.  Interest  and  profits  are 
thus  often  measured  upon  the  same  basis, 
-and  one  reason  for  this  would  seem  to  be 
found  in  the  fact  that  earlier  writers  on 
■economics  did  not  always  draw  any  clear  dis- 
tinctions between  these  two  elements. 

Before  the  advent  of  the  modern  corpora- 
tion and  the  present  facilities  for  credits,  the 
■capitalist  and  the  employer  were  one  and  the 
same  person.  Business  undertakings  were 
•then  carried  on  in  comparatively  small  units. 
The  employer  liimself  furnished  all  the  cap- 
ital, managed  the  business,  and  assumed  all 
the  risks.  In  other  words,  he  performed  all 
the  functions  for  which  interest  and  profits 
are  received.  Since  the  functions  of  both  cap- 
ital and  the  employer  were  united  in  the  same 
person,  there  was,  in  actual  practice,  no  very 
:good  reason  for  separating  the  shares  or  com- 
pensation of  these  two  factors.  Since  the  ad- 
vent of  corporations,  systems  of  credits  and 
other  modern  conditions,  all  this  has  changed. 
Today  those  who  have  capital,  but  do  not 
•prefer  to  risk  it  in  their  own  business,  usually 
loan  it  to  those  who  have  business  abilities 
•  and  are  engaged  in  industrial  enterprises  and 
who  are  willing  to  pay  the  current  rates  of 
interest  on  such  loans.  Since  the  business 
units  have  .grown  so  large  as  is  the  case  at 
present,  it  is  usually  found  that  those  who 
have  the  capacity  for  the  successful  operation 
of  a  large  undertaking,  but  who  lack  all  or 
a  part  of  the  capital  needed  therefor,  are  much 
more  numerous  than  those  who  have  both 
such  capacity  and  the  requisite  capital.  Hence, 
a  condition  has  developed  under  which  busi- 
ness is  largely  carried  on  with  borrowed  cap- 
ital. Those  who  furnish  the  capital  receive 
interest  thereon.  Those  who  borrow  it  and 
who  use  it  in  their  business  pav  this  interest, 
and,  as  compensation  for  their  services  of 
management  and  the  risks  they  assume,  re- 
•ceive  profits  or  the  surplus  above  the  ex- 
penses. This  does  not  mean  that  employers, 
as  a  rule,  have  no  capital  of  their  own  in  the 
business  they  are  carrying  on.  for  most  of 
them  have  more  or  less  of  their  own  money 
invested  therein.  It  simply  means  that,  as  a 
rule,  the  business  they  are  doing  is  much  too 
large  for  their  own  means,  and  that  they 
therefore  finci  it  necessary  and  economical  to 
use  the  capit;il  of  others  as  well  as  that  of 
their  own.  This  has  led  to  a  separation  of 
the  functions  nf  the  capitalist  and  the  em- 
ployer. The  investors  or  capitalists  are 
treated  as  a  class  by  themselves.  The  em- 
ployers, or  tli'i-e  who  assume  all  the  respon- 
sibilities for  the  management  and  the  ri.sks 
•of  the  business,  are  treated  as  a  separate 
class.  To  the  extent  the  employers  are  in- 
vestors in  their  bsuiness.  they  are  also  re- 
garded as  capitalists.  In  the  employers  more 
than  one  factor  of  production  are  thus  com- 
bined, and  they  usually  share  in  the  proceeds 
■of  the  business  to  the  extent  of  each  of  these 
factors.  The  employers  simply  borrow  from 
the  capitalists  such  money  as  they  may  need 
and  for  the  use  of  this  money  pay  stipulated 
rates  of  interest  which  vary  with  the  lenders' 
estimate  of  the  .security  of  the  loan.  This 
money,  together  with  their  own  money,  the 
employers  use  in  their  business.  Such  bor- 
rowing simply  ainiiunts  to  this,  that  the  em- 
ployers assume  tlie  control  and  risks  of  these 
loans  until  they  are  paid  back.  The  employer 
is,  in  fact,  the  owner  of  this  money  in  the 
meantime.  He  pays  interest  thereon  and  also 
pays  all  the  other  expenses  of  the  business. 
The  li;ilance  left  after  all  expenses  have  been 
-met,  if  any,  is  called  profits,  and  these  profits 
constitute  the  employer's  compensation  for 
bis  services.  These  are,  in  the  main,  the  facts 
which   have   caused   later   wri'crs   on    business 


and  economic  topics  to  enter  upon  a  more 
complete  analysis  of  the  functions  of  capital 
and  the  employer,  and  of  the  compensations 
which  each  of  these  two  factors  receive  for 
the  part  they  play  in  producing,  marketing 
and  selling  the  products. 

Present  views  upon  these  matters  also  ap- 
I^ear  to  be  in  line  with  the  facts  -which  have 
thus  beeii  briefly  outlined.  Profits  are  now 
acknowledged  to  be  a  peculiar  form  of  in- 
come which,  while  they  differ  from  rent, 
wages  and  interest,  occupy  about  the  same 
rank  when  it  comes  to  their  fundamental  im- 
portance. Profits  are  a  surplus  over  and 
above  the  expenses  of  production.  They  are 
usually  identified  as  the  balance  left  over  after 
the  claims  of  all  other  factors  have  been  sat- 
isfied, and  as  the  income  that  goes  to  those 
who  carry  on  the  business.  Those  who  carry 
on  the  business,  or  the  employers  or  entre- 
preneurs, as  they  are  usually  called,  are  re- 
garded as  coordinators  of  the  factors  of  pro- 
duction and  as  the  assumers  of  the  risks  and 
responsibilities  of  industrial  undertakings.  In 
other  words,  the  employers  under  modern 
conditions  assume,  on  their  own  responsibili- 
ties, the  difficult  but  important  tasks  of  so  di- 
recting the  w-ork  of  manufacturing,  marketing 
and  selling  the  products  that  any  given 
amount  of  efforts  may  be  most  effective  in 
supplying  human  wants. 

The  work  of  the  employers  may.  in  a  gen- 
eral way.  therefore  be  said  to  consist  of  bring- 
ing together  the  labor  and  capital  that  may 
be  required;  of  arranging  or  laying  the  gen- 
eral plan  of  the  business;  of  determining 
what  is  to  be  produced  as  well  as  the  methods 
nf  production  ;  of  finding  the  market  and  ar- 
ranging for  the  sale  of  the  products;  they 
superintend  or  watch  the  carrying  out  of 
their  plans,  sometimes  in  a  more  general  way 
only,  but  often  in  detail,  depending  upon  the 
volume  and  the  nature  of  the  business;  and  in 
addition  to  this  they  also  assume  the  risks 
that  are  involved  in  their  undertakings.  In 
Cither  words,  they  are  the  general  directors 
and  risk  takers  of  their  businesses.  Their 
functions  are.  in  fact,  so  numerous  and  va- 
ried that  it  is  impossible  in  a  brief  space  to 
even  mention  them  all.  They  could  easily  be 
separated  into  several  distinct  classes. 

What  is  true  with  respect  to  the  varied 
character  of  the  work  of  the  employers  is 
also  true  with  respect  to  their  compensation 
for  this  work.  While  this  compensation, 
when  considered  as  a  whole,  is  called  profit,  it 
could  undoubtedly,  upon  sufficient  analysis,  be 
divided  up  into  as  many  classes  as  the  -work. 
To  do  this,  however,  is  very  difficult.  Profits, 
being  a  surplus,  are  not  determined  by  any 
one  set  of  principles.  They  are  the  result  of 
the  many  forces  that  affect  the  prices  at  which 
the  products  sell  as  well  as  the  cost  at  which 
they  are  produced.  In  a  general  way,  how- 
ever, it  can  perhaps  be  said  that  profits  are 
made  up  of  the  wages  of  managements,  of 
speculative  gains  fron-i  the  risks  which  have 
to  he  assumed,  and  nf  gains  such  as  depend 
on  chance  rather  than  foresight,  and  of  gains 
due  to  power  of  bargaining  and  other  cnndi- 
tinus  of  this  ii;ilurc.  including  monopoly 
powers. 

The  w.-iges  of  ni.-inagcn-'ent  and  superintend- 
ence are  nften  included  in  the  operating  ex- 
penses This  is  especially  true  of  public  utili- 
ties and  of  nust  other  corporations.  When 
ihc  wages  so  paid  include  full  compensation 
for  sucii  technical  skill  anrl  ability  of  manage- 
ment, including  the  work  of  planning  the  op- 
cKitifjus  anfl  their  ultimate  direction  as  may 
be  reqtn'red,  and  when  this  compensation  i^ 
includcil  i}i  the  operating  expense^,  then  it  is 
also  clear  that  it  should  nnt  aKo  be  included 
elsewhere  among  the  outlays  or  under  any 
other  head.  Thus,  if  the  cost  i-if  both  super- 
intciidcncc  and  management  is  included  as 
w;iges  or  salaries  in  general  expenses,  the 
balance  between  the  outlays  and  the  receipts 
of  a  plant  need  not  be  large  enou.gh  to  cover 
these  costs.  There  are  many  eases,  however, 
where  all  of  these  costs  are  not  charged  di- 
rectly to  what  is  termed  the  cost  of  operation. 
Superintendence,  for  instance,  may  be  char.ged 
to  this  cost,  while  management  expenses  may 
be  cared  for  tnit  of  profits.  .'Xgain,  a  part  of 
th>  ■ie   items   may   go    into   operating   expenses 


and  the  remaining  part  into  profits.  Prac- 
tices in  this  respect  vary  greatly,  not  only  as 
between  industries  Init  as  between  different 
plants  in  the  same  industry.  Since  there  are 
variations  in  the  manner  in  which  these  costs 
are  treated,  it  also  follows  that  before  any 
hard  and  fast  conclusions  are  drawn  from 
the  figures  given  in  the  financial  reports  of 
such  enterprises,  it  is  necessary  to  determine 
their  practices  in  this  respect.  The  amount  of 
work  falling  upon  the  management  depends 
largely  upon  the  investment,  the  amount  of 
business  that  is  done  and  the  nature  of  the 
same.  While  there  are  great  variations  in 
this  respect,  it  can  perhaps  be  said  that  the 
amount  of  mana.gement  that  is  required  in  a 
business  depends  more  upon  the  circulating 
than  on  the  fixed  capital.  In  industries  where 
the  proportion  of  the  former  is  relativelv 
large,  the  -u'ork  of  the  management  is  also 
relatively  heavy,  and  vice  versa.  A?,  the  cost 
of  the  management  bears  a  somewhat  close 
relation  to  the  work  that  is  required  of  it.  it 
also  follows  that  this  cost  is  comparatively 
low  where  by  far  the  larger  proportion  of  the 
investment  consists  of  a  durable  and  easily 
managed  plant  which  requires  lint  little  atten- 
tion after  it  has  been  constructed  and  put  in 
operation.  Public  utilities  come  in  this  class. 
In  these  the  cost  of  tlie  mana.gement  consti- 
tutes only  a  comparatively  small  part  of  the 
total  cost  of  the  investi-nent,  although  this  is 
not  always  the  relation  that  exists  between 
this  cost  and  the  v:ilue  of  the  products  of 
such  utilities. 

-Abilities  of  the  highest  order  are  often  re- 
quired for  the  successful  operation  or  man- 
agement of  a  business  enterprise.  In  many 
industries  really  effective  superintendence  re- 
quires the  highest  technical  skill  and  training. 
When  it  comes  to  the  management  proper, 
so  nnich  may  not  be  needed  in  the  way  of 
technical  skill,  but  other  qualities  are  often 
required  that  are  even  rarer.  A  manager, 
particularly  if  he  is  producing  for  the  general 
market,  must,  first  of  all.  have  a  thorough 
knowledge  of  everything  that  concerns  his 
own  business.  He  n-iust  have  the  power  of 
forecasting  the  future,  of  foreseeing  the 
broader  movements  that  affect  both  produc- 
tion and  consumption;  of  seeing  where  there 
are  opportunities  for  supplying,  if  not  for 
creatin.g.  new  wants;  of  being  able  to  im- 
prove old  methods  of  production  as  well  as 
the  products  that  are  made  for  the  market. 
The  manager  must  be  a  good  and  cautious 
.iud.gc  nnt  only  of  the  present  but  also  of  the 
future.  In  addition  to  this  he  must  also  be  a 
leader  of  rncn,  able  to  choose  efficient  and 
con.scientious  assistants  whom  he  can  trust 
and  rely  upon,  as  well  as  of  interesting  them 
in  their  work  so  as  to  bring  out  the  best  there 
is  in  them.  While  doing  all  this,  he  must  be 
able  to  exercise  general  control  and  to  see  to 
it  that  the  main  plans  are  adhered  to  in  the 
liusiness  as  a  whole,  and  to  so  engineer  the 
different  processes  that  the  products  are 
turned  out  at  costs  that  are  low  enough  so 
that  they  may  be  sold  at  profits.  .Ml  this  re- 
quires a  high  order  nf  ability,  judgment,  tact 
.-nid  determination,  qualities  that  are  perhaps 
more  dependent  upon  natural  capacity  than 
upon  technical  training.  There  are.  of  course, 
many  industries  which  are  operating  under 
favorable  conditions  and  where  the  duties  of 
the  employer  are  less  exacting.  The  products 
Ihey  supnly  are  simple  and  require  little 
chan.ge.  The  methods  by  which  they  arc  pro- 
duced are  uniform,  well  settled  and  do  not 
require  the  highest  technical  skill.  The  mar- 
kets in  which  these  prndncis  are  sold  are  also 
well  established  anil  defined.  In  such  cases 
the  operation  of  the  plants  is  often  reduced  to 
merely  routine  work.  This  is  the  situation 
for  snme  of  the  public  utilities  and  for  many 
other  undertakin.gs. 

While  the  work  of  the  management  is 
among  the  highest  classes  of  work  that  is  per- 
formed in  connection  with  any  enterprise  and 
nften  requires  the  greatest  ability  in  order  to 
attain  success,  it  is  a  fact  that  managerial 
aliility  is  not  as  scarce  as  may  appear  to  be  the 
case  at  the  first  blush.  In  our  present  com- 
mercial and  industrial  processes  a  class  of 
men  are  constantly  being  developed  who  ap- 
pear to  be  quite  able  to  fill  these  positions  as 
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they  become  vacant  or  arc  created.  The  re- 
sult of  this  is  that  the  supply  of  almost  all 
grades  of  managerial  ability  is,  in  most 
cases,  equal  to  the  demand.  In  view  of  these 
facts  it  is  also  obvious  that  the  cost  of  this 
class  of  services  is  a  matter  that  is  not  en- 
tirely independent  of  ordinary  competitive 
conditions. 

The  cost  of  the  executive  officers  alone  for 
the  two  plants  involved  in  these  proceedings 
amounted  to  $r>.0U.(i8  in  II'OT.  to  $6,  UT.oO  in 
1908,  and  to  about  $P,o57.4tl  for  the  tiscal  year 
ending  June  30,  1000.  These  expenses  in  1909 
consist  of  the  salaries  of  the  president,  vice 
president,  general  manager,  secretary  and 
treasurer,  assistant  secretary  and  treasurer, 
auditor,  and  engineer.  These  expenses  for 
1907  and  1908  also  consist  of  the  same  items, 
with  the  exception  of  the  salaries  of  the  audi- 
tor and  engineer,  both  of  which  items  ap- 
peared for  the  first  time  in  1909.  The  sal- 
aries of  the  president,  secretary  and  treasurer 
v.-ere  increased  during  the  latter  year.  The 
reasons  why  the  executive  expenses  were 
higher  in  1909  than  for  either  of  the  two  pre- 
ceding years  are  thus  easily  accounted  for. 
For  190j  and  1908  the  executive  salaries  con- 
stituted less  than  2  per  cent  of  the  gross 
earnings  and  about  3  per  cent  of  the  total 
operating  expenses,  for  1909  these  percent- 
ages stood  at  about  5.8  and  4.9  per  cent  re- 
spectively. These  relations  between  executive 
salaries  on  the  one  hand  and  the  gross  earn- 
ings and  operating  expenses  on  the  other  are 
somewhat  lower  than  is  the  case  for  many 
such  plants  and  sliglitly  higher  than  is  the  sit- 
uation for  certain  other  plants  in  the  state. 
There  are  plants,  for  instance,  where  these 
percentages  amount  to  as  much  as  from  .5  to 
10  per  cent,  and  there  are  still  other  plants 
where  they  are  as  low  as  from  1.-5  to  about  3 
per  cent.  Absolutely  iust  comparisons  of  this 
nature,  however,  cannot  easily  be  made,  since 
this  would  imply  exactly  like  conditions  as 
between  the  plants  compared,  a  situation 
which  is  rare  and  hard  to  discover.  But 
while  not  exact,  these  comparisons  throw 
some  light  on  the  situation,  and  therefore  are 
not  without  value  in  this  connection. 

M'hether  the  executive  expenses  in  this  case 
are  unreasonably  high  is  something  that  can 
bt  determined  with  only  approximate  ac- 
curacy. In  passing  upon  this  question  the 
size  of  the  plants,  their  earnings  and  ex- 
penses, the  conditions  under  which  they  are 
operating,  the  grade  of  men  required  for  safe 
and  effective  operation,  are  all  matters  that 
should  be  carefully  considered.  The  larger 
the  plant  the  more  numerous  the  customers, 
the  more  is  required  of  the  management. 
High  grade  service  safely  rendered  may  also 
require  greater  efficiency  on  the  part  of  the 
management  than  if  the  standard  of  the  serv- 
ice were  lower.  When  the  salaries  are  fixed 
with  these  conditions  in  mind,  and  no  more  is 
paid  than  the  amount  that  is  sufficient  to  in- 
sure proper  and  efficient  service,  there  is  little 
to  be  said  regarding  the  salaries  paid.  If,  on 
the  other  hand,  the  salaries  are  kept  at  an  un- 
reasonably high  level  in  order  to  cover  up 
earnings,  or  for  some  other  reason  of  this 
nature,  there  may  be  good  ground  for  criti- 
cisms. 

The  increases  in  the  executive  expenses 
during  the  past  year  for  the  plants  under  re- 
view is,  as  stated,  partly  due  to  increases  in 
salaries  and  partly  due  to  the  fact  that  addi- 
tional positions  have  been  added  to  this  roll. 
These  additions,  however,  should  perhaps  be 
regarded  as  new  additions  in  the  sense  only 
that,  while  the  plants  under  the  present  man- 
agement have  always  had  the  benefit  of  the 
services  of  both  an  engineer  and  auditor,  the 
cost  of  these  services  does  not  appear  to  have 
been  charged  up  directly  against  these  plants 
until  the  present  year,  but,  on  the  contrary, 
appear  to  have  been  borne  by  the  company 
which  is  the  owner  of  the  plants.  That  engi- 
neering and  auditing  services  within  reason- 
able limits  are  proper  charges  to  expenses  for 
plants  of  this  size  there  can  be  but  little  ques- 
tion ;  and  as  the  amounts  thus  charged  for 
these  services  do  not  appear  to  be  unreason- 
able at  the  present  time,  no  objection  can  be 
raised  against  these  two  items.  As  to  the  in- 
crease in  a  few  of  the  remaining  salary  items, 


it  must  be  said  that,  while  they  may  appear 
rather  large,  such  facts  as  we  have  been  able 
to  gather  upon  these  points  up  to  the  present 
time  make  it  appear  that  tlio  salaries,  as  they 
now  stand,  are  not  far,  if  anything,  out  of 
line  with  tlie  salaries  that  arc  usually  received 
for  similar  services.  It  is  true  that  within 
broad  limits  executive  salaries  vary  with  the 
investment  and  the  volume  of  the  business 
that  is  transacted,  but  these  variations  are  not 
always  so  adjusted  that  there  can  be  an  exact 
response  between  cause  and  eft'ect.  For  in- 
stance, a  difference  of,  say  25  per  cent,  in  the 
cost  of  the  plant  or  in  the  revenue  of  the 
business  is  not  always  accompanied  by  corre- 
sponding differences  in  the  cost  of  the  man- 
agement. 

The  functions  of  the  employer  or  entre- 
preneur as  a  director  or  manager  of  his  busi- 
ness thus  consist  of  combining  and  directing 
the  factors  of  production  and  of  marketing  or 
selling  his  product.  The  efficiency  of  the  em- 
ployer in  this  capacity  is  measured  by  the 
maximum  amount  of  products  he  can  turn  out 
at  a  given  cost,  or  by  the  amount  by  which  he 
can  keep  the  cost  of  these  products  to  him  be- 
low their  market  price.  Their  compensation 
for  this  work,  as  said,  is  usually  called  wages 
of  management.  These  wages  are  sometimes 
included  in  the  operating  expenses  proper  and 
sometimes,  again,  omitted  from  these  expenses 
and  taken  directly  out  of  the  surplus  of  the 
income  above  these  expenses.  In  the  case  un- 
der consideration  the  wages  of  the  manage- 
ment were  included  among  the  general  ex- 
penses, or  in  the  cost  of  operation  proper. 

The  managerial  functions  of  the  employer 
would  thus  seem  to  be  of  a  different  nature 
from  his  function  as  a  risk  taker.  Since  all 
modern  business  is  based  on  production  for 
tlie  markets  where  the  products  are  exchanged 
it  necessarily  follows  that  all  business  is  spec- 
ulative in  character  and  that  the  employer  is 
of  necessity  a  speculator.  He  buys  labor  and 
capital  in  various  forms.  He  employs  these 
factors  in  the  production  of  things  which  he 
expects  or  hopes  to  sell  for  more  than  they 
cost  him.  This  is  true  not  only  for  the  manu- 
facturer but  for  the  farmer,  who,  in  deciding 
what  crop  to  raise,  is  guided  by  his  estimate  of 
the  probable  future  demand  and  prices  for 
each  kind,  and  for  the  merchant  when  he  is 
endeavoring  to  determine  the  kind  of  goods  he 
can  sell  at  paying  prices.  In  fact,  there  is  an 
element  of  risk  in  practically  all  industrial 
and  commercial  activities  of  life.  It  is  today 
the  very  essence  of  all  business.  The  most 
successful  risk  taker  is  as  a  rule  also  the  one 
whose  surplus  or  profits  are  the  largest.  Risk 
taking  is  not  mere  chance.  It  involves  careful 
estimates,  not  only  of  the  cost  but  of  salability 
of  the  products  at  prices  that  will  yield  a 
profit.  It  means  that  costs,  markets,  prices,  in- 
dustrial and  commercial  conditions  must  be 
carefully  studied  and  their  trend  estimated.  In 
fact,  it  is  upon  the  correctness  of  these  esti- 
mates that  success  or  failure  largely  depends. 
To  correctly  estimate  the  probable  trend  of 
tliese  conditions  requires  knowledge,  foresight 
and  sound  judgment.  It  requires  ability  of  a  high 
order.  They  are  matters  which  no  one  can 
completely  master,  but  in  which  some  become 
much  more  efficient  than  others.  While  the 
elements  of  risk  may  thus  be  minimized  by 
study  and  observation,  they  can  not  be  entire- 
ly eliminated.  This  will  necessarily  remain  so 
.TS  long  as  many  of  the  conditions  mentioned 
are  affected  by  conditions  that  are  beyond  any 
employer's  control.  If  this  is  true,  then  it 
would  also  seem  that  the  efficiency  of  the  em- 
ployer as  a  risk  taker  should  be  measured  by 
the  receipts  he  is  able  to  obtain  from  a  given 
expenditure,  by  the  degree  to  which  the  factors 
of  production  are  directed  into  the  most  re- 
munerative ventures,  or  by  his  ultimate  suc- 
cess in  the  business  world. 

But  the  risks  are  much  greater  in  some  in- 
dustries than  in  others.  Where  the  products 
depend  upon  fashions,  the  season,  or  where 
they  are  of  a  perishable  character,  the  risks 
may  be  extremely  great.  In  other  undertak- 
ings, w'here  competition  is  in  every  respect  un- 
restricted, they  are  also  considerable,  though 
perhaps  on  the  whole  less  than  the  cases  just 
mentioned.  Where  some  special  favor,  such 
as   patent   rights,   monopoly   powers,   or   some 


lirivilcge  of  this  character  is  enjoyed,  the  risks 
are  of  course  less  and  in  some  cases  may  be 
very  small.  As  risk  is  an  element  that  is 
likely  to  affect  the  supply  of  both  business  ca- 
pacity and  capital,  it  is  often  found  that,  for 
{hose  who  are  successful,  the  profits  are  much 
hi.gher  where  the  risks  are  great  than  where 
ihey  are  comparatively  small.  That  this  should 
be  the  case  is  only  natural,  for.  after  all,  those 
among  the  investors  are  comparatively  few 
who  do  not  attach  considerable  importance  to 
safety  or  who  are  not  willing  to  concede  a 
part  of  their  possible  profits  for  an  increase  in 
the  securitx'  of  their  investments. 

.•\s  already  pointed  out,  the  greatest  risks- 
usually  prevail  in  competitive  undertakings. 
In  lliese  there  is  a  constant  struggle  between 
the  competitors  to  reduce  the  cost  of  produc- 
tion and  to  bring  about  other  changes  that  will 
give  them  some  advantage  in  the  markets. 
Such  producers  have  no  way  of  controlling' 
the  supply  of  their  products;  and  since  the 
prices  of  the  same  are  therefore  beyond  their 
control,  they  are  apt  to  suft'er  from  any  im- 
provement in  the  method  of  production  on  the 
part  of  any  of  their  competitors  that  tends  to 
either  reduce  the  cost  of  these  products  or  to 
enhance  the  demand  for  them  in  the  market. 
The  uncertainties  or  risks  that  are  arising 
from  these  and  similar  sources  are  often  ex- 
tremely great.  Even  the  ablest  and  most  fore- 
seeing of  the  producers  are  often  taxed  to  the 
utmost  in  holding  their  own  in  the  market.  In 
cases  where  they  are  protected  by  patent 
rights  or  enjoy  other  advantages  of  this  na- 
ture, the  risks  are  of  course  somewhat  re- 
duced. But  the  security  which  is  derived  from 
such  sources  is  not  permanent.  Patent  rights 
expire.  Improvements,  both  in  organization 
and  in  methods  of  machinery,  are  constantly 
going  on.  Advantages  of  this  kind  are  there- 
fore apt  to  disappear  at  almost  any  moment. 

In  industries  where  certain  monopoly  con- 
ditions prevail,  such  as  public  utilities,  com- 
petitive risks  are,  of  course,  of  much  smaller 
importance.  In  such  industries  the  supply  is 
under  control  and  there  is  no  direct  competi- 
tion in  the  sale  of  their  products  or  services. 
There  are  of  course  exceptions  to  this,  but 
these  are  not  frequent,  nor  often  serious  or 
permanent.  But  when  direct  competition  ex- 
ists between  such  utilities,  it  is  in  the  very 
nature  of  things  most  destructive.  It  means 
serious  losses  to  all  the  competitors,  and  if 
continued  for  some  time,  ruin  to  one  or  the 
other.  It  is  for  these  reasons  that  such  com- 
petition is  usually-  short  lived  and  that  it  soon 
ends  either  in  the  consolidation  of  the  compet- 
ing companies  or  in  agreements  between  them 
of  some  sort,  under  which  prices  are  restored 
and  maintained.  But,  as  said,  such  conditions 
are  now  not  very  frequent.  Water  works 
have  little  or  no  other  direct  competition  to 
contend  against  than  such  water  supplies  as 
may  be  obtained  from  wells  and  nearby  rivers 
and  lakes,  and  such  competition  is  not  often 
serious  enough  to  materially  affect  condi- 
tions. This  is  also,  in  the  main,  true  for  gas 
and  electric  companies,  although  these  com- 
pete some  as  between  each  other.  When  they 
have  exclusive  franchises,^  they  can  meet  with 
no  direct  competition,  and  even  when  their 
franchises  are  not  expressly  exclusive  they  are 
iiften  practically  so  in  eft'ect.  Both  may  suft'er 
some  from  such  substitutes  as  oils  and  acety- 
lene plants,  but  even  such  competition  is  sel- 
dom met  with  as  long  as  rates  are  held  down 
to  reasonable  limits.  Gas  and  electric  current 
used  for  power  have  of  course  to  contend 
against  each  other  as  well  as  against  steam, 
but  the  seriousness  of  this  is  usually  inaterially 
reduced  by  the  fact  that  each,  to  a  certain  ex- 
tent, has  a  field  of  its  own  to  supply;  that  is, 
there  are  certain  demands  for  power  in  each 
case  that  are  best  served  by  one  or  the  other 
of  the  utilities  mentioned,  or  in  which  each 
has  some  advantage  over  the  other.  In  con- 
sidering everything  therefore  these  utilities  do 
not  appear  to  be  as  great  sufferers  from  either 
direct  or  indirect  competition  as  is  the  case  in 
most  competitive  undertakings. 

But  there  are,  in  public  utilities  as  well  as  in 
other  industries,  other  than  competitive  risks. 
In  the  construction  and  operation  of  such 
jilants  many  accidents  may  be  met  with  and 
ni.in.\'    mistakes   may   occur.     While    some   of 
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these  might  have  been  foreseen  and  prevented, 
others  may  be  beyond  human  intelHgence  and 
grasp.  Many  examples  of  this  might  be  men- 
tioned. Such  ])Iants  may  also  be  injured  by 
the  diversion  of  the  growth  of  the  city  in  a  dif- 
ferent direction  from  that  expected  when  the 
plants  were  built:  by  the  failure  of  the  city  to 
grow  as  rapidly  as  expected  or  as  rapidly  as 
the  plant  had  made  preparations  for ;  by  the 
failure  of  the  city  to  grow  at  all.  as  well  as  by 
decreases  in  its  population  and  industries;  by 
actions  of  the  local  and  other  authorities  by 
which  unprofitable  extension  may  be  required, 
the  rates  reduced,  or  other  burdens  imposed, 
as  public  tuilities  usually  have  to  furnish  ade- 
(]uate  service  whether  it  is  paying  or  not.  In 
the  case  of  such  losses  the  owners  or  employ- 
ers are  the  first  to  suffer,  as  their  share  of  the 
proceeds  is  not  fixed,  but  has  to  take  what  is 
left  after  the  other  claims  have  been  met. 
Wages,  salaries,  supplies,  taxes,  interest  on  the 
Iionds  or  notes,  etc.,  must  be  paid  by  the  em- 
])loyers  or  the  business  will  stop  or  go  into  re- 
ceivership. If  the  earnings  are  only  large 
enough  to  cover  these  outlays,  the  employer 
will  have  to  go  without  his  pay.  There  is  no 
escape  from  this.  In  view  of  these  and  other 
facts,  it  is  clear  that  public  utilities  are  not 
entirely  exempted  from  risks  and  that  there- 
fore there  is  a  speculative  feature  about  them 
for  which  their  owners  are  entitled  to  some- 
thing in  the  way  of  speculative  gains. 

To  state  even  approximately  what  the  specu- 
lative gains  or  the  compensations  for  the  risks 
which  employers  assume  for  society  should 
amount  to  in  the  various  industries  is  of 
course  difficult.  The  data  so  far  collected 
upon  these  points  are  not  as  complete  as  they 
might  be.  Comparatively  few  enterprises  issue 
regular  reports  showing  their  earnings  and  ex- 
penses in  detail.  Those  which  issue  such  re- 
ports usually  show  the  total  profit  in  a  lump 
sum.  making  no  attempts  to  separate  this  item 
among  its  constituent  elements.  In  fact,  the 
classification  of  the  various  property  earnings, 
expense  and  other  items  on  the  records  of 
most  enterprises  is  quite  likely  to  differ  from 
the  classification  of  these  elements  by  econo- 
mists. But  while  all  this  is  true,  it  is  never- 
theless a  fact  that  there  are  few  elements  in 
any  business  concerning  which  fairly  reliable 
information  cannot  be  had  if  the  proper  efforts 
are  made  to  obtain  them.  A  close  study  and 
observation  of  the  actual  facts  in  the  business 
world,  as  well  as  of  the  reports  in  which  the 
results  of  the  various  business  operations  are 
summarized,  can  hardly  fail  to  throw  a  great 
deal  of  light  upon  questions  of  this  character. 

In  monopolistic  industries  the  average  profits 
are  often  greater  than  in  competitive  ones. 
That  this  should  be  the  case  is  onlj'  natural, 
for  the  former  control  the  supply  of  their 
products  and  are  therefore  quite  generally  in 
position  to  charge  such  prices  for  the  same  as 
will  yield  the  greatest  net  returns.  In  fact,  the 
chief  popularity  of  monopoly  prices  is  found  in 
the  control  which  monopolies  have  over  the 
supply.  In  other  words,  the  former  are  gov- 
erned through  the  control  of  the  latter.  In 
competitive  industries  the  magnitude  of  the 
profits  depends  on  the  managing  ability,  fore- 
sight, bargaining  skill,  and  good  fortune  of 
the  employers.  In  monopolistic  industries 
profits  rest  on  these  qualities  as  well  as  on  an 
additional  element  which  is  of  the  greatest 
importance — namely:  the  ability  of  the  monop- 
olist to  control  the  supply,  which  usually  re- 
sults in  fixing  prices  at  the  point  where,  as 
said,  they  will  yield  the  highest  net  profits. 
Competitive  profits  tend  towards  the  mini- 
mum :  monopoly  profits  tend  towards  the 
maximum.  The  latter  profits  are  also  apt  to 
have  greater  stabilitv  than  the  former.  This 
applies,  in  varying  degrees,  to  all  kinds  of 
monopoly  advantages  or  to  public  utility  cor- 
porations as  well,  to  good  will,  patent  rights 
am!  other  privileges  of  this  character. 

Regardless  of  these  facts  there  appear  to  be 
many  enterprises  of  a  monopolistic  nature, 
such  as  public  utilities,  that  are  not  even  earn- 
ing the  average  profits,  but  are  actually  losing 
money  from  year  to  year.  That  this  is  the 
case  is  clearly  shown  by  their  financial  re- 
ports and  records.  In  some  instances  this  is 
due  to  lack  of  customers  or  to  the  fact  that 
the   places  where  the  utilities  are   located   are 


too  small  to  furnish  the  requisite  number  of 
customers  or  volume  of  sales  that  is  necessary 
for  a  paying  business.  In  other  cases,  again, 
it  is  due  to  such  adjustment  to  the  rate  sched- 
ules that  the  proper  extensions  of  the  business 
are  effectively  prevented.  In  still  other  cases 
it  is  found  in  the  fact  that  the  rates  charged 
are  too  low  to  yield  a  profit.  This  is  some- 
limes  the  case  when  the  rates  are  fixed  by  the 
municipality.  In  some  cases  such  losses  are 
therefore  due  to  conditions  that  may  be  re- 
moved through  more  efficient  management  and 
more  equitable  rate  schedules,  while  in  other 
instances  they  seem  to  be  beyond  remedy  until 
the  places  which  the  utilities  are  serving  have 
attained   their   proper  growth   or  development. 

But  while  many  pulilic  utilities  are  losing 
money,  there  are  also  a  great  many  of  them 
that  are  making  good  profits.  While  tliese 
profits  are  not  often  as  large  as  appears  to  be 
the  general  belief,  they  are  often  above  what 
appears  to  be  the  average  run  of  profits  in 
many  other  industries.  A  close  examination 
of  a  great  many  financial  reports  shows  that, 
wdiile  some  utilities  are  not  earning  their  op- 
erating expenses,  including  the  wages  of  man- 
agent  and  interest  on  the  investment  at  cur- 
rent rates,  others  are  earning  a  great  deal 
more  than  this.  The  present  situation  there- 
fore is  that  the  speculation  and  other  gains 
vary  from  nothing  up  to  sums  that  amount  to 
several  per  cent  on  the  investment.  Just 
what  the  average  speculative  gains  of  gas  and 
electric  plants  amount  to  at  present  is  there- 
fore a  matter  that  is  diflicult  to  estimate. 
Where  such  gains  actually  exist,  they  appear 
to  amount  to  sums  that  vary  from  1  to  10  or 
more  per  cent  on  the  investment.  When  in- 
terest on  the  investment  is  figured  at  6  per 
cent  there  are  plants  that  show  a  surplus  above 
this  that  runs  up  to  about  a  like  amount  on 
what  appear  to  be  fair  valuations  of  the  plants. 
As  gas  and  electric  lights,  generally  speaking, 
may  be  regarded  as  fairly  safe  enterprises,  es- 
pecially after  they  once  have  reached  a  paying 
basis,  safer  in  fact  than  many  competitive  un- 
dertakings, the  speculative  gains  in  the 
former  should  also  be  measured  by  a  lower 
standard  than  tho.se  which  might  prevail  for 
the  latter.  While  this  is  true  as  a  general 
proposition,  it  does  not  apply  in  every  case, 
nor  is  it  always  the  view  investors  take  of  it. 
The  plants  in  question  here,  however,  are  fa- 
vorably situated.  Their  earnings  appear  safe 
and  are  gradually  growing  larger,  and  they 
enjoy  fairly  good  credit,  which  is  indicated  by 
the  prices  at  which  their  bonds  are  selling. 

The  processes  of  the  equipment  involved  in 
producing  and  delivering  gas  to  consumers  are 
usually  assumed  to  be  more  fully  developed 
and  suliject  to  fewer  changes  than  the  processes 
and  equipments  that  are  involved  in  producing 
and  delivering  electricity.  As  these  assump- 
tions appear  to  be  in  accordance  v'i:li  the  facts, 
it  would  also  seem  to  follow  that  the  risks  in- 
volveil  arc  somewhat  lower  for  gas  than  for 
electric  plants  and  that  for  this  reason  the 
latter  kind  of  plants  are  entitled  to  somewhat 
greater  profits  than  the  former.  Just  what 
this  diffi'rence  should  amount  to  is  a  question 
that  largely  depends  upon  the  conditions  in 
each  case  and  concernin.g  which  no  general 
rules  can  be  laid  down  that  arc  likely  to 
amount  to  a  great  deal. 

In  view  of  the  facts  that  have  thus  been 
presented  in  relation  to  this  subject,  it  may  be 
said  that  the  witnesses  for  the  respondent 
placed  that  part  of  the  return  on  the  invest- 
ment which  might  properly  be  termed  profits 
at  rather  high  figures,  and  that  under  the  cir- 
cumstances in  this  case  it  is  not  unreasonable 
to  limit  the  profits  to  from  1%  to  2  per  cent 
on  a  fair  valuation  of  the  .gas  plant  and  from 
2  to  2V2  on  a  fair  valuation  of  tlie  electric 
plant.  Such  rates,  in  addition  to  an  allowance 
of  ()  per  cent  in  each  case  for  interest,  would 
seem  to  be  fair  to  the  present  owners  as  well 
as  sufiicient  to  secure  both  the  business  ca- 
pacity and  capital  that  are  required  in  this 
particular  case.  It  would  not  be  unreason- 
able to  limit  the  returns  for  both  interest  and 
profit  to  not  less  than  from  IVz  to  8  per  cent 
on  a  fair  valuation  of  the  gas  plant,  and  to  not 
less  than  S  per  cent  on  a  fair  valuation  of  the 
electric  plant. 

Profits  often  also  contain  other  elements  of 


gain,  such,  for  instance,  as  are  derived  from 
unforeseen  and  fortuitous  circumstances  and 
from  superior  power  of  bargaining.  The 
former  of  these  two  classes  of  gains  would 
rather  seem  to  be  the  result  of  chance.  They 
depend  upon  sudden  changes  in  the  demand, 
temporary  shortage  of  goods  on  the  part  of 
competitors,  and  other  conditions  of  this  na- 
ture, rather  than  on  foresight  and  good  busi- 
ness judgment.  Such  gains  nevertheless  are 
often  of  considerable  importance  and  may  be 
of  material  aid  in  the  success  of  an  enterprise. 
The  gains  of  bargainings  arc  also  often  of  the 
greatest  importance.  They  consist  of  the 
ability  to  buy  at  the  lowest  and  sell  at  the 
highest  possible  prices.  In  actual  practice  it 
often  happens  that  the  shrewder  one  of  the 
bargaining  parties  can  sell  for  higher  than  his 
lowest  price  and  buy  for  lower  prices  than 
those  he  might  have  been  ready  to  pay,  and 
that  his  advantages  in  these  respects  arc 
simply  due  to  the  fact  that  he  has  the  ability 
to  drive  the  closest  bargains.  These  pow'ers 
may  be  due  to  greater  natural  capacity,  to 
better  and  more  complete  information  upon 
the  matters  involved,  and  to  several  other 
causes.  In  any  event  it  is  a  valuable  power  to 
possess,  as  it  frequently  leads  to  considerable 
increases  in  the  profits  of  a  business. 

In  passing  upon  these  matters,  however,  it 
should  be  borne  in  mind  that  under  present  in- 
dustrial conditions  the  best  interests  of  society, 
as  a  whole,  are  subserved  when  the  share  of 
each  factor  of  production  is  hi.gh  enough  to 
cause  a  free  and  unrestricted  flow  of  labor, 
capital  and  business  ability  into  the  various 
utilities.  If  wages,  interest  and  profits  are 
not  high  enough  to  attract  the  factors  which 
they  represent,  then  these  factors  will  not  en- 
ter the  utility  business.  The  result  of  this  is 
clear.  If  either  or  all  of  the  factors  refuse  to 
enter  this  field,  then  no  service  of  the  kind 
these  utilities  render  will  be  furnished,  and 
the  people  may  have  to  forego  what  may  have 
become  necessities  to  tliem.  In  order  to  ob- 
tain such  service  therefore  it  is  absolutely 
necessary  that  the  wages  paid  should  be  high 
enough  to  attract  competent  workmen,  super- 
intendence and  management ;  that  the  interest 
paid  on  the  capital  legitimately  invested 
should  be  sufiicient  to  attract  the  necessary 
capital  into  these  enterprises:  and  that  the 
speculative  and  other  .gains  should  be  high 
enough  to  induce  employers  to  enter  these  in- 
dustries as  coordinators  of  the  other  factors 
of  production  therein  and  as  assumers  of  all 
risks  and  responsibilities  that  arc  involved  in 
their  operation.  From  these  facts  there  is  no 
escape.  From  this  it  also  follows  that  the 
rates  fixed  for  the  services  rendered  by  such 
utilities  must,  in  the  long  run,  be  high  enough 
to  attract  the  various  factors  of  production  or 
to  induce  the  employer  to  enter  upon  such  en- 
terprises and  to  become  responsible  for  the 
risks  that  are  involved. 


LETTERS  TO  THE  EDITOR. 


Specifications  for  Tile  Drainage  Work. 

Sirs:  In  reading  several  of  the  specifications 
you  have  recently  published  relative  to  drainage 
construction,  one  is  stiuok  by  the  fact  that  al- 
though they  arc  teiined  spocidcations.  yet  a 
more  fitting  term  would  be  •■Reeommendalions 
of  methods  to  be  used  in  the  construction  of 
drains."  since  they  attempt  to  outline  the  meth- 
ods of  making  the  tile  and  the  method  for  in- 
stalling them,  as  well  as  specifying  the  result 
the  contractor  is  supposed  to  obtain.  For  In- 
sl.ance,  in  the  clauses  relating  to  tile,  would  It 
not  be  more  reason.iblo  to  specify  the  strength 
and  percentage  of  ahsoi-ption.  and  in  the  case 
of  cement  tile  "that  the  cement  must  conform 
to  the  standards  set  by  the  American  Society  for 
Testing  Materials,"  "the  aggregate  to  be  clean 
stone  or  gravel  containing  less  than  3  per  cent 
of  clayey  matter."  and  the  water  to  be  "clean 
and  free  from  mineral  salts  which  are  detri- 
mental "o  cement  work,"  and  then  allow  the 
contractor  the  privilege  of  using  what  he  knows 
to  be  the  most  satisfactory  methods  and  mix- 
tures for  the  manufacture  of  tile  to  conform 
with  the  strength  and  .absorption  tests  specified 
for  the  completed  pipe?  Likewise,  it  is  custom- 
ar.v  to  specify  that  clay  pipe  sliall  be  free  from 
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"bubbles,  blisters,  fine  cracks,  etc.,"  which, 
while  essential  in  pipe  to  be  used  for  sewerage 
purposes  where  it  is  desired  to  keep  the  sewage 
from  contaminating  the  soil,  are  of  no  objection 
in  drainage  work  as  long  as  they  do  not  affect 
the  discharge  and  durability  of  the  drain. 

Tlie  laying  of  the  tile  is  usually  well  described 
in  Uie  common  specifications,  it  being  frequently 
stated  that  "no  tile  shall  be  laid  until  they  have 
a  free  outlet,"  "the  tile  shall  be  free  from 
sand,"  "irregular  shaped  tile  shall  not  be  laid," 
etc.  The  time  for  completing  the  work  is  usu- 
ally specified  and  the  contractor  is  required  to 
furnish  a  first-class  drain  so  when  these  two 
things  are  complied  with  it  makes  but  little 
difference  how  he  lays  out  the  work.  Many 
times  the  work  can  be  hastened  by  starting  sev- 
eral gangs  at  work  along  the  line  of  the  drain, 
and  even  the  sections  of  the  tile  are  laid  below 
water,  good  work  can  be  done  especially  if  the 
water  is  temporarily  dammed  oft  and  the  trench 
kept  free  from  water  by  pumping  at  the  place 
where  work  is  in  progress.  The  time  given  on 
many  contracts  is  so  short  that  the  job  cannot 
be  completed  as  specified  unless  metliods  similar 
to  these  are  employed.  The  question  of  sand  in 
a  completed  drain  is  the  cause  of  much  trouble 
between  the  engineer  and  the  contractor.  It  is 
an  easy  matter  to  keep  the  sand  out  when  there 
is  but  little  water  to  contend  with,  but  in  wet 
quicksand  it  is  almost  impossible  to  keep  the 
tile  to  grade,  and  as  for  keeping  the  liquid  sand 
out  of  the  tile,  it  is  as  difficult  as  to  keep  the 
water  out,  besides  the  price  usually  paid  for 
drainage  work  is  so  low  tliat  the  contractor 
cannot  afford  to  install  the  equipment  necessary 
to  contend  with  wet  quicksand. 

Contracts  and  the  specifications  for  drainage 
work  are  usually  so  badly  interwoven  that  they 
mean  but  little  to  any  of  the  parties  concerned, 
but  what  else  can  one  expect  under  the  condi- 
tions common  in  many  sections  where  the  con- 
tractor is  supposed  to  do  a  first-class  job  re- 
gardless of  restrictions  or  conditions,  and  the 
engineer  gets  the  "cussing"  of  both  the  em- 
ployer and  contractor  if  the  job  comes  out 
wrong. 

It  is  very  difficult  to  outline  a  specification  for 
drainage  construction  which  will  be  satisfactory 
to  every  one,  but  for  the  present  the  following 
is  suggested: 

Tile:  The  tile  shall  be  of  good  quality,  true 
in  shape,  and  conform  with  the  requirements  for 
strength  and  absorption  as  specified  herewith. 
(The  requirements  as  to  strength  and  absorp- 
tion must  be  deteimined  by  the  engineer  for  the 
drain  he  has  in  hand.)  The  methods  for  testing 
tile  as  adopted  by  the  Iowa  Engineering  Society 
shall  be  the  official  methods  for  the  testing  of 
all  tile.  Concrete  tile,  if  furnished,  shall  be 
made  from  materials  which  conform  to  the 
standards  recommended  by  the  Interstate  Ce- 
ment Tile  Makers'  Assocation. 

Work:  The  tile  shall  be  installed  in  a  first- 
class  workmanlike  maxmer,  care  being  taken  to 
follow  the  alinement  and  grade  given  by  the 
engineer  in  charge  of  construction.  The  con- 
tractor will  be  required  to  rectify  at  his  own 
expense  any  deviations  from  tlie  grade  or  aline- 
ment, or  both,  which  in  the  opinion  of  the  engi- 
neer will  be  detrimental  to  the  successful  opera- 
tion of  the  drain.  Tiie  tile  and  work  will  be 
inspected  by  the  engineer  as  furnished  and  laid, 
and  upon  acceptance  the  trench  shall  be  prompt- 
ly refilled,  or  at  the  option  of  the  contractor 
may  be  left  open  if  securely  fenced  so  as  to 
prevent  stock  falling  into  the  trench.  All  back- 
filling must  be  completed  by  the  contractor  be- 
fore the  final  acceptance  of  the  trench.  When 
the  work  is  completed  the  engineer  shall  make 
tests  and  measurements  of  the  flow  through  the 
several  sections  and  sizes  of  tile  used  in  the 
di"ain.  The  work  will  be  accepted  if  the  "co- 
efficient of  roughness"  as  found  by  Kutter's 
formula  does  not  exceed  the  value  O.Olo.  The 
capacity  of  the  drain  as  measured  by  a  rec- 
tangular weir,  or  any  other  method  of  equal 
accuracy,  must  equal  or  exceed  the  amount  cal- 
culated by  the  use  of  the  above  value  of  "N" 
in  Kutter's  formula. 

The  contract  should  be  separate  from  the 
specifications  and  not  interv\'oven  with  them  as 
is  common.  Matters  relating  to  the  payments, 
time  of  construction,  definition  of  terms,  dam- 
ages, bonuses,  forfeits,  etc.,  belong  to  the  con- 
tract. If  the  determination  of  the  coefficient  of 
roughness  be  made  the  basis  of  settlement,  it 
will  be  best  to  pay  the  contractor  a  bonus  for 
each  0.001  he  reduces  tlie  value  below  that  spec- 
ified, while  a  corresponding  forfeit  can  be  ex- 
acted for  each  0.001  it  exceeds  the  stated 
value.  This  would  make  it  for  liie  contractor's 
advantage  to  use  straiglil  tile  and  si'cure  the 
best  alinement  for  them. 

Information  as  to  strengtli  of  tile  and  meth- 
ods   of    testing  can    be    secured    from    the    Kngi- 


netring  Experiment  Station,  Ames,  Iowa,  as 
well  as  drawings  for  the  construction  of  inex- 
pensive testing  machines.  The  machines  can 
be  secured  from  Hubert  Reidesel,  Lancsboro, 
Iowa;  Quinn  &  Co.,  Boone,  Iowa,  or  almost  any 
local  machine  shop  can  make  them  to  order. 
Respectfully, 

A.  O.  ANDEHSON. 
Ames,  Iowa,  June  10,  1911. 


PERSONAL. 


Mr.  Geo.  F.  Samuel  has  been  appointed  engi- 
neer of  track  elevation  tor  the  City  of  Cliicago, 
succeeding  Mr.  H.  S.  Baker,  who  was  made  as- 
sistant city  engineer  on  May  17. 

Mr.  L.  F.  Byam,  formerly  assistant  to  the 
chief  engineer.  Electric  Zone  Improvements, 
New  York  Central  &  Hudson  River  R.  R.,  has 
been  appointed  secretary  and  treasurer  of  the 
Elliott  C.  Blown  Co.,  a  firm  of  constructing 
engineers  of  New  York  City. 

Jlr.  W.  W.  Reynolds,  who  has  been  for  the 
past  seventeen  years  assistant  city  engineer  of 
New  Orleans,  La.,  died  at  his  home  in  that  city 
on  June  5.  He  had  served  in  the  Confederate 
army  throughout  the  Civil  War,  and  was  77 
years  old  at  the  time  of  his  death. 

Mr.  E.  H.  McHenry,  who,  as  announced  in  our 
last  issue,  was  elected  vice-president  in  charge 
of  maintenance  and  construction  of  the  New 
York,  New  Haven  &  Hartford  R.  R.,  has  been 
made  vice-president  in  charge  of  the  same  de- 
partments of  the  Boston  &  Maine  R.  R. 

Mr.  Arthur  H.  Blanchard.  consulting  highway 
engineer,  has  resigned  from  the  position  of  as- 
sociate professor  of  civil  engineering  at  Brown 
University  to  accept  the  appointment  of  pi'ofes- 
sor  of  highway  engineering  at  Columbia  Uni- 
versity. Mr.  Blanchard  wil  have  charge  of  the 
graduate  courses  in  higliway  engineering  which 
wil  be  established  at  Columbia  University  next 
year. 

Mr.  L.  M.  Perkins,  engineer  of  maintenance  of 
way  of  the  Northern  Pacific  Ry.  Co.'s  lines  east 
of  Paradise,  Mont.,  has  been  appointed  to  the 
same  position  for  the  lines  west  of  Paradise, 
with  headquarters  at  Tacoma,  Wash.  He  suc- 
ceeds Mr.  A.  R.  Cook,  transferred.  Mr.  Andrew 
Gibson  becomes  engineer  of  maintenance  of  way 
of  lines  east  of  Paradise,  with  headquarters  at 
St.   Paul,  Minn. 

Mr.  Jerome  Cochran,  designing  engineer  for 
the  Corrugated  Bar  Co.,  of  St.  Uouis,  Mo.,  lias 
accepted  a  similar  position  with  the  Trussed 
Concrete  Steel  Co.  of  Detroit,  Mich.  Mr.  Coch- 
ran was  for  several  years  witli  the  Phoenix 
Bridge  Co.,  Phoenixville,  Pa.,  and  professor  of 
civil  engineering  at  John  B.  Stetson  University, 
De  Land,  Fla.  He  was  also  .consulting  engineer 
at  Houston,  Tex. 

A  number  of  engineers  have  recenty  sailed 
from  New  York  to  Hayti,  where  they  will  en- 
gage in  the  construction  of  500  miles  of  railroad, 
contract  for  which  has  recently  been  let  to  Mr. 
J.  P.  McDonald,  railroad  contractor  of  New 
York  City.  Among  the  engineers  who  have 
sailed  are  Norman  R.  Orcutt,  Oliver  Le  Pointe. 
W.  H.  Peace,  Harry  Bldrick  and  Jack  Neil,  of 
Birmingham.  Ala.,  and  Raleigh  Goddard,  of 
Maryville,    Tenn. 

Dr.  Albert  Sommer,  consulting  chemist  for  the 
Texas  Co.,  has  resigned  to  accept  a  similar  po- 
sition with  the  Barber  Asphalt  Paving  Co.,  of 
New  York  City.  Dr.  Sommer  came  to  the  Unit- 
ed States  in  1905  from  the  Technical  University 
of  Dresden,  where  lie  had  been  an  instructor. 
In  1910  he  was  appointed  lecturer  on  petroleum 
and  its  products  in  the  School  of  Marine  Engi- 
neering of  the  U.  S.  Naval  Academy  at  Annap- 
olis. He  has  done  much  scientific  and  develop- 
ment work  in  connection  with  the  manufacture 
of  petroleum  products,  and  is  a  member  of  the 
leading  chemical  and  engineering  societies. 


Catalogs  Worth  Having. 

Engineers  and  contractors  should  have  on 
file  the  latest  catalogs  of  machines,  tools  and 
supplies  that  they  use.  In  sending  for  cata- 
logs reviewed  or  advertised  in  this  paper,  you 
will  confer  a  favor  on  us  if  you  will  write  di- 
rectly to  the  advertisers  and  state  that  you 
saw  the  catalog  mentioned  in  Engineering 
CoNTR.\CTiNG.  If  you  are  in  the  market  for 
tools,  machinery  or  supplies,  tell  us  and  we 
will  notify  promptly  the  leading  manufac- 
turers. 

Automobile  Testing  Laboratory. — Paper,  6x9 
ins..  :j2  pp.  44th  and  55th  streets,  west  of 
Broadway,  New  York. 

This  is  a  complete  illustrated  description  of 
the  apparatus  in  use  at  the  Automobile  Club 
of  America  in  its  laboratory  of  experimental  au- 
tomobile engineering.  This  apparatus  is  now 
available  for  all  interested  in  making  scientific 
in\cstigations.  This  apparatus  is  installed  for 
the  tests  of  complete  power  units,  carburetors, 
ignition  devices  and  transmissions.  Rules  gov- 
erning  tests   are  given. 

Worthington  Centrifugal  Pumps. — Paper,  6x9 
Ins.,  s  pp.  Henry  R.  Worthington,  115  Broad- 
way.   New  York. 

Bulletin  "W"-1S5  is  entitled  "Centrifugal 
House  and  Sump  Pumps."  It  illustrates  pumps 
directly  connected  to  motors,  gives  descriptions. 


table  of  heads,  capacities  and  diagrams  and  di- 
rections for  installing  and  operating. 

Bulletin  "W"-17G-A  is  entitled  "Type  D  Cen- j 
trifugal  Pumps  for  Low-Head  Service";  12l 
pagis.  This  catalog  gives  illustrations  and] 
descriptions,  tables  of  capacities,  speeds,  prices  ' 
and  dimensions  of  these  pumps  and  directions 
for  installing  and  operating. 

Creosoted  Wood  Pipe  and  Timbers. — Paper, 
6x9  ins.,  36  pp.  Wyckoff  Pipe  &  Creosoting  Co.^ 
4S   Church  St.,   New  York  City. 

This  booklet  gives  a  history  of  the  develop- 
ment of  creosoting  and  gives  complete  illus- 
trations and  descriptions  of  creosoted  pipe, 
l)oles,  ties  and  other  materials. 

Wood  Preservation. — Paper,  6x9  ins.,  4  pp.  C. 
S.  McKinney  Co.,  50  Church  St.,  New  Y'ork. 

A  brief  review  of  the  subject  of  wood  preser- 
vation and  a  description  of  the  uses  of  Cop  'R- 
Oil  Carbolineum. 

Smith  Crushing  Equipment. — Paper,  6x9  ins., 
16  pp.  The  T.  L.  Smith  Co.,  Majestic  building,. 
Milwaukee,  Wis. 

This  catalog  contains  a  complete  description 
and  illustrations  of  crushers,  both  stationary  and 
portable,  screens,  bins  and  elevators.  Tables  of 
dimensions  of  all  machinery  are  given. 

Air  Compressors — Paper.  7%xl0i4  ins.,  16  pp. 
The  Allis-Chalmers  Co.,   Milwaukee,  Wis. 

This  is  Bulletin  No.  1525.  entitled,  "Portable 
and  Stationary  Air  Compressors  for  Industrial 
Purpo-ses."  It  gives  a  general  description  and 
photographs  of  this  type  of  apparatus,  together 
with  tables  containing  data  relative  to  sizes, 
capacities,    weights,    etc. 

Polyphase  Induction  Motors. — Paper.  7^4x10^4^ 
ins.,  23  pp.     Allis-Chalmers  Co.,  Milwaukee,  Wis. 

This  is  bulletin  No.  lOSl,  which  supersedes 
Bulletin  1040,  and  illustrates  and  describes  thes& 
motors. 

"Bulletin  No.  144S"  illustrates  and  describes 
Gates  Rock  and  Ore  Breaker  in  detail.  Tables 
of  prices  and  dimensions  are  accompanied  by 
line    drawings   of  different   types. 

"Modern  Rock  Crushing  Plants"  gives  further 
information  about  rock  crushing  and  handling: 
machinery  and  data  as  to  dimensions  of  all  ma- 
chinery are  given  and  illustrations  and  line- 
drawings  showing  different  designs  for  rock 
crushing  plants  of  various  capacities  are  given. 


Dynamite    for   the    Panama   Canal. — Bids 

for  supplying  6.500,000  lbs.  oi  45  per  cent, 
and  3,500,000  lbs.  of  60  per  cent,  dynamite,  a 
total  of  10,000.000  lbs.,  the  estimated  amount 
required  for  the  Canal  work  'during  the  fis- 
cal year  1911-12,  were  opened  recently  in 
Washington.  Awards  were  made  as  fol- 
lows: 

1,625,000  lbs.  of  45  per  cent  dynamite  t" 
the  Keystone  Powder  Co.,  at  ?12.25  per  100- 
lbs. 

4,875.000  lbs.  of  45  per  cent  dynamite  to 
the  DuPont-Xemours  Powder  Co.,  at  $12.73- 
per  100  lbs. 

1.750,000  lbs.  of  60  per  cent  dynamite. 
to  the  Keystone  Powder  Co.  at  $13.65  per 
100  lbs. 

1.750.000  lbs.  of  60  per  cent  dynamite,  to 
the  DuPont-Xemours  Powder  Co.,  at  $13.82' 
per  100  lbs. 

The  price  of  the  dynamite  under  these 
awards  averages  over  1  ct.  per  lb.  higher 
than  the  figures  at  which  it  was  sup- 
plied for  the  present  fiscal  yer,  which,  in 
turn,  were  higher  than  for  the  previous  fis- 
cal year. 


-■\  blast  which  loosened  8,000  cu.  yds.  of 
limestone  was  set  off  at  the  plant  of  the- 
Woodville  Liine  &  Ceinent  Co.  recently-. 
Cycline  drills  put  down  5  in.  holes  about 
18  ft.  apart  about  12  ft.  back  of  the  face  of 
the  cliff  ■  which  was  approxitnately  30  ft. 
high.  The  holes  were  loaded  heavih-  near 
the  bottom  and  a  lighter  charge  was  placed 
about  15  ft.  from  the  surface.  Sticks  of  ex- 
plosives 4^2  in.  in  diameter  were  used. 
'1  he  explosive  was  60  per  cent  dynalite, 
made  by  the  American  Dynalite  Co.  of 
Elyria,  Ohio.  This  explosive  does  not  con- 
tain nitro-glycerine  and  does  not  require 
thawing  even  in  the  coldest  weather.  The 
cost  of  the  explosive  used  was  about  1'. 
cts.  per  cu.  y-d.  of  rock  loosened. 


.-\  record  of  metal  cutting  in  England  was 
established  by  a  man  in  the  employ  of  the 
Knowles  Oxygen  Co.,  Ltd.  H«  cut  through- 
42  girders  15x5  in.  section  in  434  hrs.  Less- 
than  200  ft.  of  oxygen  and  300  ft.  of  hydro- 
,Hcn  were  used.  Labor  cost  1  shilling  per 
Innir  and  6  pence  per  cut. 


CONTRACT 
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Railroad  work,  as  far  as 
the    letting    of    large    con- 

The  Doings  stmction  contracts  is  con- 
of  the  cerncd,     has     been     mighty 

„.      ,  dull    during    the    past    few 

WeeK.  days.      Very    few    contracts 

of  any  size  appear  to  have 
been  let.  It  is  not  thought  that  this  condition 
will  continue  long  and  many  contractors  ex- 
pect to  sec  the  placing  of  a  considerable 
amount  of  contract  work  by  July  I.  Bids 
on  several  contracts  are  now  in  the  liands  of 
railroad  engineers,  and  it  is  expected  that  the 
work  will  be  placed  in  a  few  days.  The  South- 
ern Ry.  Co.  has  received  bids  for  33  miles  of 
second  track  work  as  follows :  From  Oak- 
wood  to  Buford,  Ga.,  11  miles;  from  Buford 
to  Pittman,  Ga.,  10  miles ;  from  Pittman  to 
Cross  Keys,  Ga.,  12  miles. 

.\mong  the  railroad  construction  contracts 
let  recently  are  the  following ;  M.  Houser 
Construction  Co.,  Los  Angeles,  Cal.,  for  the 
grading  and  excavation  for  the  new  $1,000,000 
division  terminal  to  be  constructed  by  the 
Santa  Fc  System  al  Colnia,  three  miles  from 
Fresno,  Cal.;  Co-Operative  Construction  Co., 
.Austin  Hank  Bldg.,  .-Xustin,  Tex.,  for  building 
the  entire  line  of  the  Quanah,  Seymour,  Dub- 
lin &  Rockport  Ry.  in  Texas.  The  following 
nlitained  sub-contracts  from  the  J.  II.  Flick 
Construction  Co..  in  connection  with  the  dou- 
ble track  work  on  the  Louisville  &  Nashville 
R.  R.,  from  Berry  to  Lair,  Ky.,  15  miles: 
Crowley-Salisbury  Construction  Co.,  Daven- 
port, la.,  for  7,000  cu.  yds.  concrete  masonry; 
Fdward  B.  Garrefson  Co.,  Cincinnati,  O. ; 
John  Rerggsen.  Denver,  Colo.,  and  Deavon- 
shire  &  Maxfield,  Miamisburg,  O. 

Canada  seems  determined  to  make  a  record 
ibis  year  for  railroad  construction  work.  An- 
nouncement has  been  made  that  the  Grand 
Trunk  Pacific  Ry.  has  called  for  tenders  for 
the  construction  of  the  uncompleted  gap  of 
410  miles  between  .-Mdermere  in  the  Bulkley 
Valley  and  the  Tete  Jaune  Cache  on  the 
I'raser  River,  .50  miles  west  of  Yellow  Head 
I'.iss.  This  contract  with  the  185  miles  of 
Hudson  Bay  Ry.  to  be  let  Aug.  1,  and  the 
contract  for  the  construction  of  the  Canadian 
Northern  Ontario  Ry.  to  l)e  let  July  1,  makes 
something  like  SOn  nr  i)(t()  miles  of  line  now 
open    for   bids. 

The  .State  Pul)lic  L'tilities  Commission  of 
Kansas  has  authi>ri;'ed  the  Missouri  Pacific 
R.  R,  to  issue  $li>.ono,OOii  of  mortgage  bonds. 
,-nid  $20,000,000  in  notes.  This  note  issue  is 
the  same  as  the  one  approved  by  the  Ne]irask;i 
board.  It  is  understood  the  proceeds  of  these 
notes  are  to  be  aiiplicd  in  cleaning  up  the 
floating  and  unrefunded  indebtedness  of  the 
company  amounting  to  about  $0,.")00,000,  and 
the  balance  is  to  be  used  in  improvements, 
betterments,  and  purcliasc  of  er|uipmenf.  .'\ 
large  .amount  of  the  improvements  will  be 
m.ide  in  Kansas  and  Nebraska. 

The  city  of  Grand  Rapids  on  June  11 
.awarded  a  large  sewer  contract  to  Carpenter 
il-  .Anderson,  flrand  Rapids.  .Mich,,  at  $3.'ifl.- 
721.  The  contract  calls  for  the  construc- 
tion of  the  Fast  .'^ide  trunk  sewer,  the  work 
including  2.500  ft.  of  combined  dock  line  wall 
and  sewer,  the  sewer  being  box  section  aliout 

12  by    13    ft.:    3.0(1(1    ft.    of    horseshoe    sewer, 

13  ft.  in  diameter;  1.200  ft.  of  horseshoe  sec- 
tion 12  ft.  in  diameter:  and  250  ft.  of  horse- 
shoe.  1 1    ft.  in  diameter. 

The  Board  of  Water  Supply  of  New  York 
C'ity  has  awarded  the  remaining  contracts  for 
the  construction  of  the  high  pressure  water 
tunnel    for   which  bids   were  opened   May   10. 


The  Pittsburg  Contracting  Co.,  Pittsburg. 
Pa.,  secured  contract  (15  at  $5,51)0,205,  and 
Grant  Smith  &  Co.  &  Locher,  Rome,  N.  Y., 
secured  contract  No.  06  at  $l,512,t!05. 

The  legislative  committee  on  metropolitan 
affairs  has  voted  to  report  to  the  Massachu- 
setts Legislature  the  $0,000,0(1(1  liill  for  the  de- 
velopment of  the  port  of  Boston.  The  bill 
provides  for  the  appointment  of  a  commission 
of  five  to  be  known  as  the  directors  of  the 
port  of  Boston.  The  Governor  is  to  appoint 
three  members  and  designate  the  chairman. 
The  Mayor  of  Boston  is  to  appoint  a  fourth 
member  of  the  commission,  and  the  fifth 
member  is  to  be  the  chairman  of  the  present 
State  Harbor  and  L.and  Commission,  ex 
officio.  The  chairman  will  receive  a  salary  of 
$15,000  a  year.  An  amendment  inserted  by 
the  committee  provides  that  he  shall  give  all 
his  time  to  the  duties  of  his  office.  The  four 
other  members  are  to  receive  $1,000  a  year. 

The  Board  of  Trustees  of  the  East  Side 
Levee  &  Sanit.iry  District  of  East  St.  Louis, 
111.,  will  call  for  bids  shortly  for  the  construc- 
tion of  Sections  2  and  3  of  the  Front  Levee. 
These  two  sections  will  be  aliout  10%  miles 
long  and  will  contain  1,000.000  cu.  yds.  of 
earth. 

The  Atchison,  Topek.i  &  Santa  Fc  System 
has  appropriated  $605,000  for  drilling  -iO  oil 
wells  in  the  iMidway  oil  fields,  and  $94,000  for 
drilling  three  .additional  wells  in  the  IHinda 
oil  fields. 


.\  step  toward  llie  settle- 

ment   of    the   mf)sf    conipli- 

$257,400,000     c;ited      municipal      problem 

for   Transit      '"       America-lhe      subway 

T-,      ....  iiuestion  ot   .\evv   1  ork  t  itv 

i<  acuities.        _,,.,^      1,^,,.,,      ,.,,,^.„  (,„ 

June  1.3  the  conference 
committees  of  the  Public  Service  Commission 
and  the  Board  of  Estimates  made  pulilic  their 
report  for  the  enlarging  of  the  transit  facili 
ties  of  the  city.  The  recommendations  call 
for  the  ex|ienditure  of  $257,  OKI.OOO  for  the 
construction  and  e(|uipment  of  now  transit 
lines.  Of  this  smn  it  is  projiosed  that  the  citv 
shall  suiiplv  $131,200,000,  the  Interhorougii 
Rapid  Tr.ansit  Co..  $75,800,000,  and  the  Brook- 
lyn Rapid  Transit  Co.  $-5O,4O0.0(i(!.  By  the 
plan  reconunended  the  Brooklyn  R.apid  Tran- 
sit Co.  \\\]\  come  into  Manhattan  b\'  way  of  a 
tnmiel  at  the  Brittery.  under  the  Ivist  River, 
and  will  thence  continue  north  under  Brojid- 
way  and  5!ltb  .St.  to  the  Queensbonuigh  Bridge 
to  connect  with  its  system  on  the  Brooklyn 
side  of  the  river.  The  Brooklyn  comp.anx 
also  gets  most  of  the  extensions  it  h.is  asked 
for  in  P.ro.iklyii,  in  addition  to  the  riiiht  to 
oper.a'e  the  Centre  .St.  loop  and  build  a  sub- 
way from  the  Brooklyn  end  of  this  subway 
under  Nassau  St.  to  join  the  comp.iny's  line  .it 
a  junction  at  the  Battery,  ne.ar  where  the 
tumiel  will  emerge  from  the  Fast  River.  4'he 
Iiiterbnrough  Rajiid  Tr.-iiisit  Co.,  which  opor 
ates  tl'T  ]iresrnt  subways  b\  the  new  jil.-iii  i^ 
to  be  pennitled  to  cnlar.iic  its  system  in 
Brcinklyn.  .ind  will  .-ilso  h.ave  the  oper;ilion  of 
the  Ivast^rn  P.arkway  loop  The  Interborough 
C(i.  is  to  have  the  operation  of  tlu'  .Steinwax' 
tumu'l  .and  to  conui-ct  that  route  to  Queens 
with  its  Manh.ittan  system  The  company 
also  gets  the  right  to  third  track  its  elevated 
lines  Inasnmch  as  the  Bnioklyn  Rapid  Tran- 
sit (ii-  and  the  Interborough  Co.  have  secured 
the  jiarticular  points  wdiich  they  most  desired 
— an  entrance  to  Manhattan  and  the  right  to 
third  track  the  elevated  lines — the  members 
of  the  Conference  Committee  are  of  the  opin- 

S3 


ion  th.it  these  companies  will  agree  to  the 
plans  outlined  in  the  report.  The  pl.an  pro- 
vides, however,  that  if  either  company  fails 
to  meet  the  demands  suggested  by  the  com- 
mittee the  lines  awarded  to  it  will  be  awarded 
to  the  rival  company;  should  both  companies 
refuse  to  respond  to  the  offers  made  to  them 
in  the  report  it  is  recommended  by  the  com- 
mittee that  the  city  have  nothing  further  to 
do  with  the  companies,  but  should  proceed  at 
once  to  arrange  for  the  construction,  as  orig- 
inally planned  by  the  Tri-borough  route. 
.Some  of  the  officials  of  the  city  arc  optimistic 
enough  to  express  the  O[)inion  that  there  will 
be  no  further  delay  in  starting  construction 
work.  Most  of  the  New  York  papers  seem 
to  think   otherwise. 


On    July    I    a    workmen's 

compensation    law    will    go 

Workmen's      into  effect  in  Illinois.     This 

Cumpensa-      '''^^'    ^^'''''^''    "''s   mentioned 


tion  Laws. 


■•■ome     time    ago     in     these 


columns,  applies  to  speci- 
fied hazardous  occupations. 
Some  of  the  features  of  the  l;iw  are:  k  death 
compensation  of  four  times  the  aimual  earn- 
ings of  the  employe;  a  graded  compensation 
for  injuries;  complete  disability  gives  the 
employe  50  per  cent  of  his  avera.gc  wage  for 
the  first  eight  years  of  his  disability,  after- 
ward he  gets  a  life  conipensalion  equal  to  8 
per  cent  of  the  cleatli  benefit,  but  not  less  than 
$10  .1  month.  Blindness,  loss  of  both  hands 
or  feet,  or  of  one  hand  and  one  foot,  injury 
to  spine  resulting  iti  permanent  paralysis,  frac- 
ture of  skull  resulting  in  insanity  are  de- 
fined as  permanent  dis.ibilities.  not  exclusive 
of  other  causes.  In  order  to  avoid  the  flaw 
tlKit  led  to  the  invalidating  of  the  New  York 
st.itute,  tln'  Illinois  law  is  m.ide  optional  with 
liotli  employers  and  employes.  Employers 
electing  not  to  come  under  it  relinquish  the 
defenses  of  assumption  of  risk,  fellow  ser- 
vant and  contributory  negligence.  So  much 
for  the  Illinois  law.  In  the  meantime  a  Fed- 
eral Coiinnission  is  makin.a;  .-in  invesli.gation  of 
the  pr.actiee  of  foreign  countries  in  regards  to 
workmen's  compensation  laws  with  a  view  to 
enacting  a  national  law  for  this  country.  ,Ac- 
coriling  10  a  bulletin  of  the  Bureau  of  Labor. 
in  b.uropean  practice  a  distinction  is  drawn  be- 
tween eni[)loyers'  liability  hiws  and  workmen's 
compensation  laws,  the  latter  covering  acts 
which  iirovide  for  the  .award  of  fi.xed  sums  to 
employes  injured  by  iiulustrial  accidents, 
without  the  neces-.ity  of  litig.ition  and  with 
oin  reference  to  the  (|ueslion  of  negligence 
upon  which  the  employers"  liability  acts  are 
based.  Most  such  fi:irei.gn  compensation  laws, 
however,  provide  that  gross  negligence  on  the 
])art  of  the  injitred  person  will  bar  his  right 
to  conipepsation  ;  on  the  other  hand,  such  neg- 
lieeiice  011  the  p;!rl  of  the  employer  some- 
times gives  a  right  to  increased  compensa- 
tion. Lsually  the  injuries  must  cause  a  dis- 
ablement for  a  specific  number  of  days  or 
weeks  befr)re  '"ompeusalion  bccouK's  due.  In 
ever\-  ca'e  the  haws  fix  the  compensation  to 
be  paid,  which  is  baseil  up'ui  the  w.'iges  re- 
eei\ed  by  the  injured  person.  The  compensa- 
tion consists  of  ;illow:ince  for  temporary  dis- 
.ibility  and  ;imnial  pensieins  in  lump  sum  pay- 
ments fur  permanent  di.sability  or  death. 
In  I-'.urope.in  i)raclice  (he  industries  usually 
i-fi\ered  by  the  acts  are  manufacturing,  min- 
ing and  (piarrying.  transportation,  building 
;ind  engineering  work,  and  in  some  countries 
aj;ricullure.  forestry  and  irrigation.  In  two 
countries  the  acts  are  limited  to  mining. 
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Alabama.  C.   Philips,  Los  Angeles,   Cal.,  is  Cliicf  Eugi-  pro\i<le  for  increasing  the  capital  stock  from 

®W    Ed    Hall    Jasper     \l-i     is   workinc  a  "^^"-  '^"'^^^  ^"^^-  $2.5,000    to    $150,0000.     Permission    was    also 

•Jo-nn,ie  outfit  on' hi^  graclins"  contract   for  the  ,  ",'«   I'e'""*"!;";  .R-V-    Co.    (electric)    has   ap-  .uiven  to  extend  the  road  about  one  mile  north. 

7-mile  extension  of  the  .\labama  Central  R,  R,  ';''r'  ^■'""  ^  ^""=1"^^  at  Santa  Clara  over  the  is   understood   that   construction    work    on  , 

east  of  Manchester  following  route:     Commencing  on   the   Sara-  this    road   wdl   be   started   this   summer. 

The   Gulf   &   Northwestern   R,    R.    Co    has  \?,^'\  '"''''■  f,  ^^'^  southern  l.inits  of  the  town,  Georgia, 

filed   its  articles  of   incorporation.     The   capi-  'sf  the  ce   enst    on    Momv    St     to    Unc2  "^  1"-°^^='  '^  "-'^'^  consideration  for  the  con- 

tal   stock  is  P.OOO.  of   which  $1,000  has  been  ,,  e„  "    "orth   on    Lncoh    to   FrmkUn     thence  struction   of   a   railroad   to   penetrate  the   coal 

paid    in.     Woolsey    Finnell.    Masonic   Temple.  .'^^     'n   Fr  nl°  n    S     ?o    Teffc^sn      tocv  nn  4  ''^'■'^^  °f  East  Tennessee,  and  run  from  Knox- 

Tuscaoosa,  Ala.,  Chief  Engineer  of  the  Pas-  ^^^  ,   t ic   Presem   electric   rdro-        1  er^  ^■'"'^'  '^'""-  '^'^^'^''^  ^""'^   '°  Rockmart,  Ga., 

cagoula   Bay,    Birmingham   &   Chicago   R.    R.,  {   nroiect   is   under     coiVder'^ion      for      -,  Carrollton,    Ga.,    Bush    Head    Shoals    on    the 

"r-"«'  '"  °-  '-^'  '--•  '^  --  °f  'he  in-  erols-''to°^rf  elVx."if  Hne'^ar'n^vwird  °'cai'  p"-'"ahooche  River,  La  Grange    Ga.,  and  Co- 

lorporators.  ,      „     p_^.-„„     PrP«iHpnt    r.f     tlie      l-i.,,,,,,^,- 1  lumbus,  Ga.     At  the  latter  point  it  is  proposed 

A    French    syndicate    is    reported    to    have  V:^.^  n".'  "  A    is  interested                H''>'«'="-''  to  make  two  branches,  one  going  to  Pensacola. 

taken   $7,000,IW0  worth   of   bonds  of  the   pro-  The    Ki«  FoLom^^^               Rv     Co  F'a.,  and  the  other  to  Mobile,  Ala.     It  is  said 

posed  Birmingham  &  Vicksburg  R.  R.,  and  this  ^J  "^f    ,^^^^'  t^'l  f  citv    ri^^^te^s  o     Snc^amento  "^■'''  P'-^P'^  °^  LaGrange  and  Carrollton  stand 

IS  said  to  assure  the  construction  of  road.  The  'f\^'  ?  fra  rhUe   ^t  th-it  nlace      Thp  romn.^,  ?■  ><''''dy  ^  subscribe  a  bonus   or  bond   issue  of 

line  will  he  20.1  miles  long,  and  will,  it  is  un-  [^^-J^   uas     ecenHv   incornorated   oronos^^^^^  ^''^^■'^^'''  ^^=h  as  an  inducement  to  secure  such 

derstood,  run  east  through  Flora,  Miss.,  Can-  ,     j\'  j^l  fron    Sac  imemo  to  Folsom    wi  h  '"'"  "'dependent  line.     L.  K.  Smith,  Gainesboro. 

ton,  Carthage.  Edenburg.  Shuquelk,  thence  to  '     ,-,nch\n  Fn  r  Onks      Th^  dtSnr.  Af  .1^1  Ga.,  is  reported  to  be  interested  in  this  plan. 

p'^^^dlr"     ^^    '^^^'"'   '''^'^'"^°"'   '''"•'   '^  compat    are^  Fra^;tsN/ Ke  sH^t  He  n  .  ,^  ^he    Valdosta.    Moultree    &    Western  V.. 

^^F.""H"0'Bryan  has  moved  a  scraper  outfit  ^  f,V-„f  g^^^J,^'  S^^t  ^^  ^^^Ir^^^u^.^^J'^^^^^i^^ 

[he'^T^scaToole' Mi^eTal  °R  'r  ^"''-'^°"'"'^'  ""  oo"  capital   stock"  $26  000  h°as  been"  ^b!  'r  b  ^1  f^l  7o  "'"tl '  ^°"^"^'^^^'°y  "^  T'  '^'''T  " 

tne    1  uscaloose  ixlineral   K.   K.  1^^.   the   directors  bonds  tor  the  purpose  of  purchasing  and  ini- 

The  Business  League  of  Demopolis  is  taking  "  -p.       presim   frartinn   Tn     F    W    w^u^t..  proving  its  terminal  facilities  in  Valdosta  and 

steps  to  secure   the  extension   of  the   Sumter  ,„  '  ,„//f' °,,!;    ^''°"  .THrrin;           Webster,  Moultrie,    is    understood    to    contemplate    ex- 

&-  Choctaw  Ry.,  E.  F.  Allison,  President,  Bel-  f^\hf  ^n^n"p°Vu     '  "lin      nV   H''      p'T  '^"ding  its  line  to  Camilla. 

lamy,  .Ma.,   from  Lileta  to  Butler.     From  the  ;   ,    Mo^°t    n  Vi^w  cen  "erv               ""^  ^'''  Right  of  way  is  being  secured  for  an  exten- 

latter   place   it   is   proposed   to   secure   an    en-  The   Western    Pan                     ;.   rp,,^rt..l   f.  s'°"  °f  "''^  Bostwick  R.  R.,  R.  L.  Mobley,  Re- 

Sern  R°'^'"°''°"^   °^'"   ""   """'^   "'   '"^  be'^^lLilillf  To"  soon' beghi  lolWTCLX  '^^^^^T"^-  ^^  J'-o"gh  Mo„.oe  ^o  the 

Southern  Ry.                _  ,.,,^.  ^^^^^^  .Susanville  to  connect  with  the  main  p^^^oard  At  Lme  on  the  nor  h  and  to  Green- 

Arizona  Vme   near  Marysville  '   White   Plains  and   Sparta  on  the  south. 

©Ties  and  steel   for  28  miles  of  road  Ikuc  ,   The    Southern    Pacific    Ry.    is    reported    to  ^'^^L'soulhern'^Rv    Co'™W    H    Wells'°Chief 

been  unloaded  near  Mesa,  and  will  be  used  for  •'««    completed     the     Rocklm-Colfax     Cutoff  p^l^'erof  Const  uction    Washinc^^ton    DC 

the  construction  of  the  line  that  is  to  connect  ^'^\'^'^  the  Sierra  Mountains  in  California  for  ,^.f "  "ved   bids     or   tiV^oS 

the    Arizona    &    Eastern    at    McQueen    ranch.  =•  d'Stance  of  33  miles  at  a  cost  of  $15,000,000.  "'k'";"'!'^    From  OakwoodtrB   ford    cf 

opening    up    the    Chandler    properties.     Grant  ,    Articles    of    incorporation    have    been    filed  V  ^lil^     from    Bnford    to    P  ttmnn     ra      ill 

Brothers.  Los  Angeles,  have  the  contract  and  by    the    Tidewater    Southern    Ry.    Co.    which  ,  iie".  "  omTttman  to   CroFs  S    Ga"     ' 

will  immediatelv  construct  12  miles  of  the  line  proposes  the  construction  of  a  railroad   from  '"'.,■    '™"i    i-ittman  to   Lross   Kevs,  Ua..    1. 

Santa  Monica  Bay  over  Malibu  ranch  to  Ox-  '""^s.     .     .                                 ^    <  ^,        a-  ■  ,       r 

Arkansas  nard,  Cal.     The  capital  stock  of  the  company  „  Permission  has  been  granted  the  officials  of 

.     .  ,         ,  .  is  <tQnn  (Mia    nf  „.v,;,.i,  «qa  aaa  .-^  „o;,i  „„      ti  '  'he  Atlantic.    Waycross  &  Northern  R.  R.  bv 

Articles  of  incorporation  have  been  filed  by  !'  $^00,000,  of  which  $80  000  is  paid  "P-  The  Railroad  Commission  of  Georgia  to  issue 
the  Malvern  K-  Camden  R  R  Tn  whl,-l>  nrn  incorporators  are  Mrs.  M.  K.  Rmdge.  F.  H.  ,  ^aiiroau  >.,omniisMon  01  ueor^ia  10  issue 
UK  .\iai\ern  cv  uamaen  k.  k.  („o.,  whrU  pro-  Ririrl<yp  anrl  \T  n  nn,-i;v,r,t^„  iKiiids  and  stocks  in  the  sum  of  $0,300,000  to 
poses  the  construction  of  a  railroad  GO  miles  "^'""^e  ana  in.  u  iJariington.  provide  funds  for  the  construction  of  the  pro- 
long from  Malvern  to  Camden,  .Ark.,  via  Hot  (^Oloraao.  ■^^.^^^^  ,.„^.^j  ^^  p^^j  Valley,  a  distance  of  222 
Springs.  The  capital  stock  of  the  company  is  ^  "e  promoters  of  the  Hotchkiss  &  Red  miles.  Headquarters  of  the  company  are  at 
placed  at  $I..500.nOi>  and  Thomas  S.  Buzbee,  Canon  R.  R.,  liave  recently  been  over  the  en-  gt  ^larys,  Ga  \n  amendment  to  the  charter 
Malvern,  Ark.,  is  President.  t're  route,  and  it  is  expected  that  definite  an-  is  to' be  asked  increasing  the  capital  stock  from 

The  construction  of   a  railroad  north  along  nouncement   as   to   construction   plans   will   lie  $500,000    to    $1,500,000       Capt     L    Johnson    is 

the  Ouacliite  RiVer  from  Camden  to  Malvern  Jnade    shortly.     George     C.     Harper,     Minne-  President  of  the  railroad 

is   proposed  by  the    Chicago,    Rock   Island   &  apolis,  Minn.,  is  president.  .Among   the    rumors   in'  regard    to   the   new 
Pacilic  Ry.     This  is  the  line  mentioned  in  our  "    '?    expected    that   grading   work    for    the  construction  work  contemplated  bv  the  South- 
last  issue  as  being  considered  bv  Deere  &  Co.  "e"'    hne    of    the    Colorado    &    Southern    Rv.,  g^^  Ry    is  one  to  the  efifect  that  the  company 
r=.i;fr.,-r,;o  from  Wellington,  Colo,  to  Cheyenne,  Wyo.,  31  1,35    ^,^^1^^    consideration    the    expenditure    of 
V^ailiorma.  miles,   will   be   finished  by  July   1.     It   is  also  approximatelv   $1,000,000    for   the   erection   of 

®H.   Houser   Contracting   Co.,  Los  Angeles,  expected   that    the   joint   double   track   of    the  shops  and  the  extension  of  the  yard  trackage 

Cal..   has  been   awarded   the  contract   for   the  Colorado   &   Southern   and      Denver     &     Rio  .^^  Macon,  Ga.     A   site  including  100  acres  "is 

grading  and  excavation  for  the  new  $1,000,000  Grande  froni  Pueblo  to  Walsenburg.  54  miles  reported  to  have  been  secured  for  the  improve- 

division    terminal    to   be    constructed     by     the  '"   'cngth,  will  be  completed  by  July   1.     The  nients 

Santa  Fe  System  at  Calwa.  three  miles   from  Wellington-Cheyenne  line  will  have  cost  about  '                          Idaho 

Fresno.     The  contract  covers  both   Calwa  and  $1,500,000  complete.     It  will  be  a  link  in  the  „.,                ,^n„„pM   T.in^'io    -.t  thp  cffir^  r,f 

Riverbank,  the  terminal  to  be  built  about  100  transcontinental    Hill    route    from.    Seattle,  to  ff  S    Rechm .    01/ Serv  c;   at  Boise   F   E 

miles    north     of     Fresno.      The     terminal      at  Galveston    and    Denver    will    be    its    principal  u-^^,  ,o„,^' sZ<m- -^ 'no     Fno^^^ 

Calwa    will    cover    a    strip    of   ground    nearly  city  en   route.     Only   one   other   link   remains  '  "  ""'h^af, ''    \- '  '' fili'"^' I"  i  Barberton 

1%   miles   long  and   V2   a   mile   wide.     It   will  to  be  built,  that  of  the  Burlington  throu.gh  the  '  "Ir  ow  ^oc     D^m    for  the  US    Recla  m- 

include   switching   yards,   besides    roundhouse.  B.R.  Horn    canon    of    Wyoming,    and    that    is  '^  service      TlVe  hid     recefved  were  as  fol- 

repair    shop    and    other    buildings.      It    will    be  rapidiv   nearing   completion.      From    Fort   Col-  }''"            n<    Ri\^^f    Nelson    Rich     Prosser 

necessary  to  do  extensive  grading  and   filling.  Hns.   74    miles   north   of   Denver,   to    Welling-  '''}^^ ,    .     '  \'  m    Vi     Knndson     Ro ise     Idaho 

as  part  of  the  site  is  low  and   uneven.     Part  ton.  the  road,  originally  built  for  beet-hauling  y.:\''\-,J:J  R,ns    Pn      "3  S    llth   St     Boise 

of   the  site  will  be  cut  down  bv  several   feet.  pnrposes,  is  being  relaid  with  85-lb.  steel,  and  ,:  1  ■;.'"^"  (  W°-^r    Tllomns,^;  .1  Gns  Carlson' 

and  other  parts  will  be  raised  from  2  to  f!  ft  this    immediate   work    will    extend    to    Dixon,  '"!'"' 'tVL              Thompson  &  Gus  Carlson. 

The  Santa  Fe  System  plans  on  the   follow-  the   first   station   north   of   Wellington.     After  '■""^''    '"»""_ 

ing  improvements   for   the  near   future:      Re-  .li''v   1,  when  grading  will  be  complete,  track-  Sched^^No   4—' 

pairing   dikes    Nos.    1    and    2   near    Neho.    for  laying  to   Cheyenne  will  be  begun  as  soon   as  Class     1...  45.000      $0.23      ?0.:'.2ii      $O.L>.i      $1.1. ^:-; 

which    an    appropriation    of    ,$(l,3o(i    has    been  ^teel   can   be   delivered.          .   .  ^";ia|^    2...  20,000        ^.Sfl        ^.70           ^.70        ^.7.. 

made:    making    extensive      chan.aes      in      the  H.   M.   Byllesby  &  Co..   Chicago,   111.,  is  re-  dverlia'ui.' .'  75.'ooo         .'02          .0:)             !o2         .03 

Bakersfield   yard,   for  which  $48,700   has  been  ported  to  have  piircliased  the  property  of  The  Sohed.  lio.  5— 

appropriated:  drilling  40  oil  wells  in  the  Mid-  Pncblo  8:   Suburban   Traction   &   Lighting  Co.       J'l.ass    1...  30.000         .24       .2^         .40 

way    oil    fields    and    three   additional    wells    in  ll  is  said  the  price  paid  approximated  $3,000.-  i-il^^^    ?;;;  .jiijinn        1I40      '.'.'.'.'.           l!oo        l!65 

the   Ulinda   oil    fields:    to   cover   the    cost     of  ""'^-     The  iiropertv  consists  of  the  local  street       oveilianl.  .U.'.ooo         .02      .02          .03 

these    an    appropriation    of    $(iO.\Oon    ha.    been  railway  and  electric  lighting  .system    the  light-  ";;-,;;„.„,;„„..,,   ^.,„   ,.„.<.ept.i„oo   of  both  schedules 

made  for  the  former  and  $04,000  tor  the  l.it-  ",'«    system    ami    power    plant    at    Victor   and  „,.  ,„„„. 

ter :   purchasing   an   engine   hoist   uilh   .shelter  Skagway.    tlie    electric    lighting    phuit    at    La  Right  of  way  concessions  are  being  secured 

and    i)it   to    be    located    at    Richmond    to    cost  Junta  and  pl;nits  in  o'.her  places.  fnr    the    proposed    electric     railway     between 

$6,000  and  the  construction  of  three  new  and  Connecticut.  Nanipa    and    Caldwell.      C.     W.      Van      Kirk, 

repair   of    four   old   breakwaters   at   mile   post  The  ch.irtir  of  the   Branford  R.  R.  Co..  of  N'anipa.  has  been   securing  this  right  of  wav. 

43,  with  necessary  rip  rap.  to  cost  $11,000.     H.  llranford.   Conn.,  has  been  amended  so  as  to  It    is   understood    that    the   right   of   way  and 

4"  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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grade  will  be  presented  to  the  parties  who 
will    build    the    road. 

Work  has  been  started  laying  steel  on  the 
Golden  Gale  Branch  of  the  Oregon  Short  Line 
from  Caldwell,  Idaho,  to  Homedale. 

Material  is  being  shipped  to  Enimett,  Idaho, 
preparatory  to  starting  construction  work  on 
the  Idaho  Northern  extension.  Surveyors 
have  nearly  completed  their  portion  of  the 
work  and  right  of  way  is  being  secured. 

Illinois. 

Village  Council  of  Yorkville  has  granted  a 
franchise  for  the  proposed  Yorkville-Morris 
intcrurban  line.  Options  on  most  of  the  right 
of  way  through  to  Morris  arc  understood  to 
have  been  si'curcd.  This  is  the  line  being  pro- 
moted l)y  h".  M.  Zimmerman  and  H.  H.  Evans 
of   Aurora. 

The  Chicago  Consolidated  Traction  Co., 
llG.'i  N.  Clark  St.,  Chicago,  111.,  has  expressed 
its  willin.gness  to  extend  its  tracks  from  the 
present  terminal  in  Milwaukee  Ave.  to  the 
Chicago  city  limits. 

TIk'^  Illinois  Railroad  and  Warehoiise  Com- 
missii.m  has  granted  the  Alton  &  Mississippi 
River  Belt  Railway  &  Transportation  Co.  of 
East  St.  Louis  the  riglit  to  establish  a  con- 
nection with  the  mimicipal  bridge  now  being 
constructed  over  the  Mississippi  River  at  St. 
Louis.  The'belt  line  operates  in  Madison  and 
St.  Clair  counties,  Illinois,  and  by  the  de- 
cision is  given  the  right  to  construct  a  con- 
nection with  the  approacli  to  the  bridge  at  a 
point  2,400  ft.  east  of  the  river. 
Indiana. 
Track-laying  on  the  Big  l-Yiur  Railroad  ex- 
tension from  Mt.  Carmel,  111,,  to  Evansville, 
has  now  been  completed,  and  it  is  expected 
that  the  first  trains  will  be  run  on  the  new 
road   Tulv  1. 

We  are  advised  that  the  Gary  Southern 
Traction  Co.  has  no  definite  plans  for  exten- 
sion beyond  Crown  Point,  Ind.  It  was  re- 
ported that  the  line  would  be  extended  to 
Cedar  Lake  and  Lowell  next  year  and  thence 
to    Kankakee. 

Iowa. 
@Tlie  Rock  Island  Southern  Ry.  System,  J. 
W.  Walsh,  Secy..  Davenport.  la.,  has,  in  con- 
nection with  the  building  of  a  0V2  niile  line 
from  Alexis  Junction  to  .Alexis,  111.,  let  a 
contract  to  the  Myers  Construction  Co.,  St. 
Louis,  Mo.,  for  a  large  bridge. 

The  Illinois  Central  R.  R.  Co.  has  con- 
tracted to  construct  a  side  track  to  the  prop- 
erty of  the  Cedar  Ealls  Sand  &  Material  Co., 
at  Cedar   Falls,  la. 

Kansas. 
Preliminary  mrvcys  are  still  underw^ay  for 
the  proposed'  track  eUvation  and  union  depot 
in  Wichita,  and  it  will  probably  be  some  time 
before  actual  construction  work  can  be  started. 
C.  J.  Skinner,  Wichit.'i,  liugineer  .Xtchisou. 
Topeka  &  Santa  Ee  Ky.,  is  Resident  Engi- 
neer in  charge. 

The   State   Public    Utilities   Commission   has 
authorized   the    Missouri    Pacific    R.    R.   to   is- 
sue $10,000,000  of   mortgage  bonds,   and  $'20.- 
000.000  in   note-   due   in   three  years,   drawing 
5   per   cent    interest.      This   note   issue    is    the 
same   as   the   one   ap|)roved    by   the    Nebraska 
board.     It  is  understood  the  proceeds  of  these 
notes    arc    to    be    applied    in    cleaning   up    the 
floating   and    unrefunded   indebtedness   of   the 
companv   amounting   to   about   $0,500,000,    and 
the   balance    is   to   be   used    in    improvements, 
betterments,   and    purchase   of   cfpiipment.      A 
large    amount    of    the    improvements    will    be 
ni.-ide    in    Kansas    and    Nebraska.      It    is    said 
that   a    large   portion    of   the   proceeds   of    the 
bond    sales    will    be    devoted    to    the     Central 
Branch  and  the  branch   from  Topeka  to  Fort 
Scott   and  that   the  main  line  through  Kansas 
will   be   put    into    the   best   possible   condition. 
The    work    of    improvement    in    Kansas    will 
consist    in    laving    heavier    rails   on    the    more 
important    branches,    putting    on    new    ballast, 
reducing   grades   and   curves   and    in    building 
new  bridges.     For  this  work   a  large  number 
of   ties   and   rails   have   been    ordered. 
Kentucky. 
®Thc  T,  H.  Flick  Construction  Co.,  ^T")  Old 
Colonv    lildg ,    Chicago,   III.,   as   noted    in   our 


last  issue,  has  secured  the  contract  for  double- 
tracking  on  the  Louisville  &  Nashville  R.  R., 
from  Berry  to  Lair,  l-"i  miles.  The  contract 
includes  100,000  cu.  yds.  earth  excavation,  300,- 
1)00  cu.  yds.  rock  excavation  and  7,000  cu.  yds. 
concrete  masonry.  All  sub-contracts  have  been 
placed,  the  sub-contractors  being:  Crowley- 
.Salisbury  Construction  Co.,  Davenport,  la., 
for  the  concrete  masonry;  Edward  B.  Garret- 
son  Co.,  Cincinnati,  O. ;  John  Berggsen,  Den- 
ver, Colo.,  and  Deavonshire  S:  Maxfield,  Miam- 
isburg,  O. 

®The  Callahan  Construction  Co.,  Empire 
Bldg.,  Knoxville,  Tenn.,  as  noted  in  our  last 
issue,  has  been  awarded  a  contract  by  the 
Louisville  &  Nashville  R.  R.,  for  work  on  its 
Kentucky  Division  between  Paris  and  Cincin- 
nati. The  work  is  known  as  Section  4  ;ind 
covers  about  11  miles  of  line.  The  yardage 
will  be  something  like  300,000  yds.,  most  of 
wdiich  will  be  steam  shovel  work  with  some 
team  work ;  and  approximately  5,000  yds.  of 
concrete  masonry.  The  larger  part  of  the 
work  will  probably  be  sub-let.  The  classifica- 
tion on  the  work  will  run  from  something  be- 
tween "lO  to  i;."i  per  cent  solid  rock.  There  are 
no  tunnels  on  the  work  and  no  trestle  weu'k. 
The  masonry  will  be  all  concrete,  part  of 
it   plain   and   part   reinforced  concrete. 

.Surve\s  are  underway  in  Pike  County  for 
the  projected  line  of  the  Levisa  River  R.  R. 
This  road  was  incorporated  some  months  ago, 
Garrett  B.  Wall.  Richmond,  Va..  an  official  of 
the  Chesapeake  &  Ohio  Ry.,  being  one  of  the 
incorporator.s. 

Louisiana. 

The  Maurcpas  &  Northwestern  R.  R.  Co., 
of  Walker.  La.,  recently  incorporated,  proposes 
the  construction  of  a  road  from  Clio  to  Live 
Oak,  a  distance  of  10  miles.  S.  J.  McKenzie, 
Adrian,  Mich.,  is  interested  in  this  line. 


Maryland. 

The  Cumberland  &  Westernport  Electric  Ry. 
Co.,  Cumberland,  Md,,  is  considering  building 
an  extension  from  Westernport  to  Piedmont 
and  Keyser.  W.  V'a. 

Massachusetts. 

Press  reports  quote  Charles  S.  Mellen,  presi- 
dent nf  the  .New  York,  New  Haven  &  Hart- 
ford R.  R.,  as  staling  liefore  the  committee 
of  railroads  of  the  State  Legislature,  that  it 
is  the  intension  of  the  N.  Y.,  N.  H.  &  H.  R.  R. 
upon  the  iiassage  of  the  Boston.  Revere  Beach 
&  Lynn  and  New  Haven  harlior  tunnel  bill  liy 
the  legislature,  to  electrify  the  present  narrow 
gage  between  Boston  and  Lynn  as  soon  as  the 
work  can  be  started. 

The  Legislative  Coniniiltee  on  Kailro.ads  has 
voted  to  report  to  the  legislature  for  the  alioli- 
ti(.n  of  the  grade  crossings  in  Lynn  bv  de- 
pre-siiiu.  rather  than  elevation.  The  bill  of 
the  committee  extends  the  decree  of  the  supe- 
rior court  for  separation  of  the  grades  in 
Lyim  liv  elevation  of  the  original  two  tracks 
lo'  permit  llie  Boston  &  Maine  R.  R.  to  con- 
struct four  tracks  through  Lynn  iiisteail  of 
two.  I'he  new  trackage  being  an  extension  of 
railroad  facilities,  will  be  at  the  cost  of  the 
lioston  &•  Maine  entirely.  The  city  of  Lynn 
pays,  beside  the  cost  of  removing  work  so 
far  coin])leted,  10  per  cent  of  the  cost  of  abol- 
ishing the  crossings  of  the  two  original  tracks; 
the  st.ile  ■_'",  per  cent  of  that  cost,  and  the 
Boston  X-  Northern,  where  its  lines  run,  p.ays 
no  more  than  it  would  under  the  grade  cross- 
ing act.  1')  lier  cent  of  the  cost  of  <lepressing 
the  two  tracks. 

The  Springfield  Railway  S:  Lrgbt  (.0,  (if 
Springfield,  Mass.,  owning  the  entire  capital 
-t.ick  of  the  Spriug'icid  Traction  Co.  and  the 
Sprinylield  Gas  and  b'lectric  Co.,  has  sold  .-in 
issue  of  $-2,000,000  of  bonds.  These  bonds  arc 
part  of  ail  .•luthorized  issue  of  $7,000,000,  of 
which  the  balance  of  $."),OO0,O00  is  reserved  for 
ad<litions  and  improvements. 

The  Alhol  &  Orange  Street  Ry.  Co.,  .Alhol. 
M.'iss,.  has  started  iireliininary  surveys  for  an 
cNteiision  from  .Alhol  to  Wincliendon  by  way 
of  r.aldwinviUe.  The  company  is  also  plan- 
ning   to   begin    work    next    month   on    the    line 


between    Orange   and    Millers    Falls. 
•{•  indicates  work  now  open  for  bids,     ®  indicates  a  contract  let  recently. 


Michigan. 

The  Grand  Rapids,  Holland  &  Chicago 
Ky.  (electric),  Holland,  Mich.,  is  reported  to 
be  planning  to  build  a  spur  for  its  main  line 
to    Hudsonville. 

Minnesota. 
Ivrickson  &  Long.  Cloquet,  Minn.,  have  com- 
pleted their  work  for  putting  in  a  spur  to  the 
new  Piatt  mine  near  Nashwauk,  and  have 
shipped  their  outfit  lo  Virginia,  Minn.,  where 
lliey  have  a  contract  to  put  in  several  miles 
of  track  in  the  timber  country,  and  gel  out 
several   hundred  thousand   feet  of  timber. 

A  Minneapolis  paper  .gives  a  new  explana- 
tion of  the  $000,000,000  bond  issue  authorized 
recently  liy  the  Great  Northern  Ry.  Accord- 
ing lo  this  reiiort  part  of  the  lioud  issue  will 
be  used  for  buildiii.g  lines  in  Canada  to  com- 
pete with  the  Canadian  Pacific  Ry.  The  re- 
port states  that  it  is  understood  that  Mr.  Hill 
plans  to  run  feeders  into  Canada  all  along 
the  line,  to  build  his  own  lines  parallel  to  the 
Canadian  Pacific  right  through  the  heart  of 
Canada,  and  compete  with  the  Canadian  road 
in  bringing  the  products  of  the  northwest  to 
.Mimieaiiolis,  and  to  the  east  through  Minne- 
apolis and  St.  I'.iiil  .IS  I  be  gateway  cities. 
Mississippi. 
^•Bids  are  wanted  by  R.  J.  Darnell,  Inc., 
Memphis,  Tenn.,  for  clearing  and  grading 
17  miles  of  railroad  in  Mississippi. 

.Advices  from  Hattiesburg,  Miss.,  stale  that 
W.  S.  F.  Tatum,  president  of  the  Bonhomie 
iS:  Southwestern  Ry.,  has  taken  an  option  on 
terminal  property  on  Main  St.  This  road  has 
been  comiileted  for  a  distance  of  about  20 
miles  in  the  direction  of  Columbia,  and  it  is 
thought  will  furnish  an  entrance  for  the  New 
Orleans  Great  Northern  into  Hattiesburg. 

It  is  reported  that  the  Illinois  Central  R.  R. 
will  send  engineers  to  make  a  survey  of 
the  route  of  the  proposed  Natchez  and  Wood- 
ville  looji.  If  the  tonnage  of  business  to  be 
olTered  is  heavy  enough  and  the  proposition 
looks  feasible,  the  construction  of  the  line 
will   be   recommended. 

At  a  recent  citizens'  meeting  at  Gulfport  it 
was  decided  to  secure  a  charter  for  a  rail- 
road to  be  called  the  Gulfport,  Covington, 
Hammond  &  Balton  Rouge  R.  R.,  the  road 
lo  extend  from  the  harbor  in  Gulfport  to  the 
Mississippi  River  at  Baton  Rouge.  F.  B. 
McQueely,  Secretary  Board  of  Trade,  Baton 
Roiuje,    La.,    is    interested. 

The  city  of  Natchez  will  probably  be  asked 
lo  vole  on  issuing  $50,000  of  bonds  to  secure 
the  entrance  into  tliat  city  of  the  Louisiana 
&  .Arkansas  Ry.  and  the  Soulhern  Ry.  &  Nav- 
igation Co.  line.  The  Louisiana  Ik-  .Arkansas 
Rv.  is  now  completed  to  Jena.  La. 
Missouri. 
The  St.  Louis,  .Arcadia  &  JelTerson  City  Ry. 
Co..  mentioned  in  our  last  issue,  proposes  the 
construction  of  five  miles  of  electric  railway 
ill  the  city  of  St.  Louis.  From  the  city  a  line  10 
miles  long  will  be  built  lo  Feiilon.  lu-entually 
it  is  planned  lo  extend  the  line  to  .Arcadia 
and  leffcrson  City.  Surveys  are  now  under 
way  and  the  capital  for  construction  is  secured. 
It  is  iilaimed  to  let  construction  contracts  about 
six  months  hence.  E.  R.  Kiiisey,  810  Chestnut 
St.,  St.  Louis,  Mo,  is  President  and  Chief 
Engineer. 

Kansas  City,  Mo.,  and  Vicinity. 

(KK(;ri..\H    ( OKKKSPONPIiNCK.  I 

.Mr.  V.  II.  Blodgett  of  Wheeling,  W.  Va., 
is  in  the  city  this  week.  Mr.  Blodgett  is  look- 
ing after  some  matters  pertaining  to  the  K:ui- 
•-as  City  Southern  work  which  he  completed 
some  li'llle  time  ago  uiuler  the  late  1-Vrgus.>n 
Construction   Co. 

Messrs.  White  and  Maas  are  doing  quite  an 
extensive    job    of    city    grading    near 
on   \V;ildron   .\ve.     They  are  working 
v.ating  grad>T  and  dump  wagons. 

ll  i<  said  that  consider;ible  work  will  he 
let  after  Julv  1st  in  this  territory.  .As  July  1st 
marks  the  close  of  the  railroad  year,  it  seems 
(piite  possible  that  these  reports  may  be  with 
fouii<l;itioii.  lust  what  the  work  will  be  and 
on  what  roads,  it  is  hard  to  say.  However, 
safe  guess  that  the  Kansas  City 
let    inore    work    and    that    the 
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Missouri  Pacific  will  have  considerable  grad- 
ing to  do.  Also  it  would  not  be  at  all  sur- 
prising if  the  Santa  Fc  let  some  contracts  soon 
after  July  1st. 

The  e.Kccssive  heat  and  drouth  in  this  sec- 
tion of  the  country  has  produced  some  fine 
specimens  of  pessimism.  While  it  is  prob- 
ably true  that  business  has  been  slackened  on 
account  of  weather  conditions,  yet  we  firmly 
believe  this  is  only  temporary,  and  that  the 
first  real  rain  that'  falls  will  entirely  change 
the  bluish  atmosphere  that  now  seems  to 
prevail. 

Mr.  W.  J.  Partington  was  a  caller  at  our 
ortice  this  week.  Mr.  Partington  has  been 
superintendent  for  W.  M.  Spencer  for  souie 
lime  past  but  has  completed  the  work  to  which 
he  was  assigned.  We  reported  last  week  that 
Mr.  Spencer's  Santa  Fe  work  would  be  com- 
pleted by  July  15.  Mr.  Partington  says  if 
weather  conditions  remain  good  the  comple- 
tion  will   be    before   that    time. 

J.  J.  Mclnerney  is  now  working  his  teams 
by  the  day  for  the  terminal  railroad  near 
Sheffield  Station.  He  is  in  tlie  market  for 
w-heeler  and  grader  work  and  can  be  ad- 
dressed care  of  Sheffield  Station,  Kansas  City, 
Mo. 

The  proceedings  to  grade  '2.")th  St.  from 
Grand  Ave.  to  Robert  Gillham  Road  were  dis- 
missed in  the  Municipal  Court  on  the  ICtli.  In 
one  place  the  grade  is  9  per  cent  and  that  is 
regarded  as  too  steep  even  for  Kansas  City. 
L.  R.  Ash,  City  Engineer,  is  to  try  to  get 
a  better  grade  established. 

That  the  excessive  heat  is  not  interfering 
with  the  work  of  grading  for  the  new  Union 
Station  is  shown  by  the  recent  records  made 
by  the  two  70-ton  Bucyrus  shovels.  On  Thurs- 
day the  greatest  amount  of  earth  was  moved 
of  any  day  since  the  shovels  have  been  at 
work.  That  record  was  554  car  loads.  Each 
car  carries  10  cu.  yds.  of  earth,  making  the 
total  amount  moved  Thursday  5,540  cu.  yds. 
The  greatest  number  of  cars  up  to  Thursday 
was  448.  One  of  the  shovels  is  working  on 
the  depot  site  proper,  while  the  other  is 
located  east  of  Woodland  Ave.  The  total 
amount  of  earth  moved  during  May  was  42,- 
000  cu.  yds.  Up  to  June  1st  492,000  cu.  yds. 
have  been  dug  away  since  the  excavation 
started.  The  grading  has  been  finished  for 
the  depot  site  proper.  According  to  .\.  C. 
Everham.  assistant  engineer  for  the  Terminal 
Railway  Co.,  all  of  the  grading  for  the  depot, 
yards,  tracks,  etc.,  should  be  finished  by  Sept. 
1.  .At  present  80  per  cent  of  the  grading  for 
the  station  driveways  and  grounds  has  been 
done. 

The  Western  Supply  Co.  has  just  been  or- 
ganized in  Kansas  City  for  the  sale  of  con- 
tractors' machinery.  Their  place  of  business 
is  at  1945  Grand"  Ave.  M.  C.  Walker  and 
E.  E.  Kinerk.  formerly  of  Omaha,  Neb.,  arc 
the  promoters  of  this  company. 

Mr.  J.  R.  Flannigau  of  Jones  &  Flannigan, 
was  in  Kansas  City  this  week.  This  firm  is 
operating  two  steam  shovels  near  Horatio, 
.Ark.,  on  the  Kansas  City  Southern  Ry.  One 
of  the  shovels  mentioned  is  loading  gravel 
for  the  railroad  company  and  tlie  otlier  is 
doing  betterment  work. 

It  is  reported  that  work  on  the  E.xcelsior 
Springs  electric  line  will  start  very  shortly. 
This  is  a  40-mile  railroad  running  direct  from 
Kansas  City  to  the  Springs.  We  will  get  more 
detailed  information  on  this  proposition  ann 
give  same  to  our  readers  in  next  issue. 

Montana. 

The  Camp  Creek  Ry.  Co.  has  filed  its  arti- 
cles of  incorporation.  The  capital  stock  is 
$100,000,  and  it  is  believed  that  the  road  will 
run  from  Manhattan  into  the  Camp  Creek 
country  to  tap  a  large  grain  and  hay  district 
and  follow  the  proposed  route  of  the  Chicago, 
Milwaukee  &  Puget  Sound  to  the  Yellow- 
stone park.  A  preliminary  survey  has  been 
made  and  most  of  the  land  necessary  for  the 
right-of-way  has  been  bought.  As  projected, 
the  road  will  be  about  20  miles  long. 

Tobin  &  White,  Missoula,  Mont.,  wlio  re- 
cently secured  a  large  amount  of  railroad 
work  on  the  Peace  River  branch  of  the  Ca- 


nadian Northern  R.  R.,  have  shipped  their 
equipment  to  the  scene  of  construction.  The 
new  line  wiW  start  from  the  Onoway  station 
on  the  LacSte.  Anne,  40  miles  west  of  Edmon- 
ton, and  run  through  the  Grande  Prairie  Dis- 
trict to  the  terminus  in  the  Peace  River  sec- 
tion, a  total  distance  of  400  miles. 

New  Jersey. 

The  Village  Trustees  of  Ridgefield  Park, 
at  the  June  13  meeting  took  action  on  the 
application  of  the  Public  Service  Co.,  Newark, 
for  a  franchise  for  a  trolley  line  north  from 
the  Little  Ferry  depot  up  Ridgefield  Ave., 
through  Brewster  .Ave.  to  Hackcnsack  roa<l 
and  thence  north  through  the  center  of  the 
town  to  Queen  Anne  road,  there  to  connect 
with  the  Hudson  River  line. 
New  Mexico. 

The  Santa  Fe  System  has  set  aside  an  ap- 
propriation of  $.%,000  for  a  telephone  train 
dispatching  circuit  from  Albuquerque  to  Rin- 
con  and  from  the  Texas-New  Mexico  state 
line  to  .Silver  City  and  Santa  Rita. 
New  York. 

The  Syracuse  Rapid  Transit  Co.,  Syracuse, 
is  to  extend  its  tracks  for  a  mile  in  Court 
St.,  Syracuse,  to  the  Church  of  the  Asumption 
cemeterv.  The  new  work  will  cost  about  $18,- 
nOO. 

The  Catskill  Traction  Co.,  Catskill,  has  pre- 
liminary work  well  along  for  a  proposed  5- 
mde  extension  from  Leeds  to  Cairo. 

The  matter  of  constructing  a  trolley  line 
hetw-een  Vernm  and  Waterville,  by  way  of 
Vernon  Center,  Knoxboro  and  Oriskany 
Falls,  is  proposed.  The  present  plans  pro- 
vide for  gasoline  cars.  Dewitt  C.  Hadcock, 
Oneida,  N.  Y.,  is  interested. 

North  Carolina. 

The  State  of  North  Carolina  is  reported 
to  have  accepted  proposition  of  Gilbert  L.  Gil- 
bert of  New  York,  representing  New  York 
capitalists,  to  build  the  Mattamuskeet  R.  R.,  to 
extend  105  miles  from  Lake  Mattamuskeet  in 
Hyde  county  to  Washington,  N.  C.  The  state 
owns  a  controlling  interest,  part  of  the  road 
being  already  graded,  and  the  proposition 
was  accepted  subject  to  rights  of  way,  termi- 
nals and  dock  facilities  being  secured  by  the 
people   along  the   route. 

Arrangements  are  reported  to  have  been 
made  for  securing  the  necessary  capital  for 
the  completion  of  the  Elkin  &  Alleghany  R.  R. 
.\t  present  12  miles  of  the  road  is  graded,  and 
it  is  intended  to  begin  laying  rails  on  this 
section  at  once.  The  next  section  to  be  built 
will  be  to  Stone  Mountain ;  from  that  point 
the  road  will  be  extended  to  Sparta,  a  distance 
of  19  miles.  It  is  also  proposed  to  extend  the 
load  through  Ashe  and  into  Watauga  Countv. 
Jno.  A.  Mills,  Raleigh,  N.  C,  President  of  the 
Raleigh  &  Southport  Rv.,  is  also  president  of 
Ihe  Elkin  &  Alleghany  R.  R. 

The  Atlantic  &  Western  R.  R.,  under  man- 
agement of  W.  J.  Edwards,  Sanford,  N.  C,  is 
reported  to  have  started  active  construction 
on  the  road  from  Broadway  to  Goldsboro  by 
way  of  Lillington  and  Buie's  Creek.  Town- 
ships of  Harnett  County,  Upper  Lit;le  River. 
Lillington  and  Neils  Creek  recently  voted  a 
bond  issue  of  $60,000  to  aid   this  project. 

North  Dakota. 

The  Great  Northern  Ry.  is  stated  to  have 
ordered  rails  for  its  Fargo-Surrey  line,  and 
it  is  understood  that  construction  work  on 
this  line  is  to  be  resumed  at  once  and  the  line 
finished  and  ready  for  operation  by  next  year. 

Ohio. 

®James  A.  Flack,  Deshler,  O.,  has  a  contract 
for  grading  for  several  new  switches  to  he 
built  along  the  Cincinnati,  Hamilton  &  Day- 
ton Ry.,  between  Swanders  and  Toledo. 

®The  Northern  Ohio  Traction  &  Light  Co., 
.\kron,  O..  has  awarded  a  $275,000  contract 
for  electrical  equipment  for  its  new  power 
plant  at  Cuyahoga  Falls  and  six  sub-stations  to 
the  Westinghonse  Electrical  S:  Manufacturing 
Co.,  of  Pittsburg.  The  company  has  a  large 
force  of  men  at  work  grading  the  right  of 
way  for  the  double  track  of  its  A.  B.  C.  line. 
In  all,  to  miles  of  rails  will  be  laid. 


The  Columbus,  Urbana  &  Western  Electric 
Ry.  Co.,  119  W.  Gay  St.,  Columbus,  O.,  is  un- 
derstood to  have  straightened  out  the  right  of 
way  difficulties  for  its  extension  to  Dublin, 
and  it  is  stated  that  construction  work  may 
be  started  soon.  From  Dublin  the  line  will 
be  extended  to  the  Girls'  Industrial  Home,  a 
$50,000  appropriation  being  available  for  the 
latter  extension. 

Engineers  have  been  over  the  proposed 
route  of  the  Lancaster-Buckeye  Lake  traction 
line  for  the  purpose  of  estimating  the  amount 
of  business  that  could  be  secured.  As  pro- 
posed this  line  will  run  through  Lancaster, 
Pleasantville,  Thurston,  Millersport  and  along 
the  south  shore  of  the  lake  to  Thornville. 
From  Thornville  the  proposed  line  goes 
straight  to  Newark,  making  a  total  mileage 
of  nearly  30  miles.  Dodge,  Day  &  Zimmer- 
m.an,  Philadelphia,  Pa.,  are  reported  to  be  the 
engineers  representing  eastern  parties  who 
arc  to  finance  the  line. 

Right  of  way  is  reported  to  be  assured  for 
the  proposed  electric  railway  from  Wapa- 
koneta  to  Kenton.  The  Wapakoneta  &  Ken- 
ton Traction  Co.,  with  a  capital  stock  of  $50.- 
000,  was  recently  incorporated  to  build  the 
line.  Burr  Finnell,  President  of  the  Kenton 
Commercial  Club,  Kenton,  O.,  is  interested. 

The  recently  incorporated  Wapakoneta  & 
Kenton  Traction  Co.  has  completed  its  or- 
ganization by  electing  the  following  officers : 
President  Burr  Finnell,  president  of  the  Com- 
mercial club  of  Kenton;  vice  president,  L.  N. 
Meams;  secretary.  City  Clerk  Fred  A.  Klipfel, 
and  treasurer,  A.  S.  Roberts,  all  of  Wapakon- 
eta. The  company  is  now  taking  up  a  right  of 
way  50  ft.  wide  between  Wapakoneta  and  Ken- 
Ion  following  the  old  survey,  part  of  which  has 
been  graded,  of  the  Sandusky  Southwestern 
Ry.  Co.,  which  went  into  the  hands  of  a  re- 
ceiver five  vears  ago. 

The  Pittsburg  &  Lake  Erie  R.  R.,  J.  A.  .At- 
wood.  Chief  Engineer,  Pittsburg,  Pa.,  has  filed 
in  Cuvahoga  County  a  first  mortgage  for  $15,- 
(100,000.  The  funds  from  this  mortgage,  it  is 
understood,  will  be  used  for  the  new  line  to  be 
liuilt  from  Lorain  to  connect  with  the  Cleve- 
land Short  Line  at  Ravenna,  O.  This  project 
has  been  under  consideration  for  a  number  of 
^  ears.  It  will  connect  at  Ravenna  with  the 
Pennsvlvania  R.  R.,  thus  affording  a  direct 
connection  between  the  lake  port  and  the 
Pittsburg  district.  Bonds  of  the  new  issue  to 
the  amount  of  about  $7,500,000  will  be  sold  to 
reimburse  the  Lake  Shore  and  the  Pennsyl- 
\ania  for  work  already  done  on  the  line. 

The  Procter  &  Gamble  Transportation  Co. 
has  been  incorporated  with  a  capital  stock  of 
$.'i'iO,000,  the  incorporators  being  William 
Cooper  Procter,  John  J.  Burchanal.  J.  M.  Mc- 
Donald, H.  L.  French  and  H.  G.  French.  It 
is  understood  that  the  company  is  formed  with 
the  intention  of  increasing  the  track  and  car 
capacity  surrounding  the  Procter  &  Gamble 
soap  factory,  at  Cincinnati. 

Incorporation  papers  are  to  be  taken  out 
shortly  for  the  Panama  Canal  Trade  Promot- 
ing Co.,  of  Hannibal,  and  the  Ohio  Coal  & 
Promoting  Co.  of  Hannibal.  The  first  men- 
tioned company,  in  addition  to  building  a  rail- 
road from  New  Martinsville,  W.  Va.,  through 
a  part  of  that,  state  and  across  the  river  into 
Ohio,  will  operate  gasoline  propelled  steel 
liarges  on  the  Ohio  to  supply  the  Panama 
canal  trade  with  Pittsburg  vein  coal.  The 
other  corporation  will  develop  coal  mines  and 
operate  railroads.  Col.  .A.  E.  Boone,  Zanes- 
ville,  O.,  is  the  promoter. 

Stockholders  of  the  Cleveland  &  Pitt.sburg 
R.  R.  Co.,  have  voted  to  increase  the  com- 
panv's  capital  stock  $18,000,000,  making  it  $40,- 
000,000.  The  new  issue  goes  to  the  Pennsyl- 
vania R.  R.  Co.,  lessor  of  the  C.  &  P.  and  the 
money  derived  from  the  sale  of  the 
stock  will  reimburse  the  Pennsylvania  for  im- 
provements made  in  and  around  Cleveland. 
Some  of  these  improvements  have  been  luade 
and  others  will  extend  through  several  years. 
Out  of  the  $18,000,000  will  come  the  cost  of 
the  C.  &  P.  grade  crossings  and  track  eleva- 
tion in  Cleveland,  from  F„  26th  St.  past  Euclid 
Ave.  to  Central  .Ave.  S.  E.,  cost  of  the  West 
Side  docks,  of  some  double  tracking  down 
state,  new  equipment,  and  so  on.      The  com- 
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paiiy's  directors  also  include  a  tentative  esti- 
mate of  $2,.500,00O  to  be  devoted  to  the  new 
L'liion  depot  here  when  that  is  set  afoot. 

It  is  expected  that  ainionncement  will  be 
made  shortly  of  plans  to  reorganize  the  Wheel- 
ing &  Lake  Erie  and  the  Wabash-Pittsburg 
Terminal  railroads,  l-'ollowing  the  reorganiza- 
tion, it  is  understood  that  plans  for  rehabili- 
tating the  entire  Wheeling  &  Lake  Erie  line, 
at  a  cost  ranging  from  $").(.)00,000  to  $10,000,000, 
will  be  set  afoot.  H.  T.  Douglas,  Jr.,  Cleve- 
land,   O.,    is    chief    engineer. 

An  ordinance  has  been  passed  by  the  City 
Council  of  Barberton,  O.,  authorizing  the 
Akron-Barberlon  Belt  Line  R.  R.  Co.  to  lay 
tracks  on  Robinson  Ave.,  from  Huston  Ave', 
the  Southern  terminus,  north  to  Baird  Ave. 

Oklahoma. 

.Vnn.iuncomeut  has  been  made  that  the  Mis- 
souri, Oklahoma  &  Gulf  R.  R.  will  on  Oct.  1 
begin  the  building  of  an  extension  of  200  or 
2"iM  miles  to  the  present  system.  Three  routes 
are  under  consideration  an  1  .1  choice  will  be 
made  within  -'iO  days.  The  routes  under  con- 
sideration arc :  From  Dcnison  to  Dallas  and 
I'ort  Worth,  Tex.;  a  northern  route  is  from 
.Muskogee  to  Oklahoma  City,  beginning  at 
Henryetta,  Okla.,  and  rnmiing  through  Shaw- 
nee to  Oklahoma  City.  A  third  route  is  a  line 
to  Kansas  City  through  either  Joplin,  Mo.,  or 
Pittsburg,  Kas.  A  line  has  been  surveyed  to 
both  these  points  and  will  run  through  one  or 
the  other  to  Kansas  City.  ].  ].  Harrison, 
Muskogee,  Okla.,  is  Chief  Engineer  of  the 
Missouri,  Oklahoma  &  Gulf. 

The  proposed  railroad  from  Lawton  to  Ard- 
more,  81  miles,  is  reported  to  have  been 
ruianced,  and  it  is  understood  that  construction 
work  will  be  started  at  once.  This  is  a  pro- 
ject promoted  by  Jake  L.  Hamon  of  Lawton. 

.•\  number  of  financiers  from  St.  Louis,  Mo., 
are  reported  to  have  visited  Clinton,  Okla., 
to  look  into  the  proposition  involving  the  con- 
struction of  the  Clinton  &  Oklahoma  Western 
Ry.  W.  B.  Doddridge,  Mississippi  Valley 
Trust  Co.,  St.  Louis,  Mo.,  is  interested. 

Oregon. 

It  is  reported  that  the  Brogan  R.  R.  will  be 
extended  from  Brogan,  Ore.,  to  Canyon  City, 
Ore.,  and  on  to  the  Columbia  River",  tapping 
a  good   section  of  north  Oregon. 

Pennsylvania. 

The  Pittsbm-g  &  Lake  Erie  R.  R.,  is  reported 
to  have  appropriated  $;.')r,0,000  to  be  expended 
at  New  Castle,  Pa.,  in  the  erection  of  a  new 
station,  car  repair  shops  and  the  double  track- 
ing of  the  line  from  Sharon,  Pa.,  to  New 
Castle. 

Plans  are  reported  to  have  been  completed, 
and  it  is  said  that  work  will  be  started  shortly 
1)11  an  extension  of  the  F'ittsbur.g  S:  Butler 
Street  Ry.,  from  Ilntler  to  Eric,  a  distance 
of  128  miles.  The  route  decided  upon  for  the 
new  road  is  \ia  Slippery  Rock,  Grove  City, 
Mercer,  Polk,  bTanklin,  thence  up  French 
Creek  t^o  Meadville,  to  Cambridge  Springs  and 
from  Cambridge  Springs  via  a  surveyed  route 
to  Edinboro,  Middleboro  into  Erie,  thence  via 
the  Lake  Shore  route  into  Buffalo.  W.  H. 
Pape,  Butler,  Pa.,  is  general  manager  of  the 
Pittsburg  &  Butler  Street  Ry.   Co. 

The  Lehigh  Valley  Transit  Co..  .'\lIentown, 
Pa.,  has  been  petitioned  to  make  a  short  ex- 
tension to   Sie.gfried 

M.  C.  Kennedy,  Vice  President  of  the 
Cumberland  Valley  R.  R.,  Chamliersburg,  Pa., 
is  quoted  in  press  reports  as  stating  that  the 
company  has  decided  to  make  an  expenditure 
of  $900,000  for  the  construction  of  the  pro- 
posed high  line.  G.  C.  Koons,  Chambersbtirg, 
Pa.,  is  Engineer  of  the  company. 

Rhode  Island. 

The  New  York.  New  Haven  &  Llartford 
R.  R.  has  leased  the  Narragansett  Pier  R.  R., 
a  standard  gage  ?team  line  0  miles  long. 

Tennessee. 

A  meeting  of  the  parties  interested  in  the 
Tennessee  Traction  Co.  is  to  be  held  at  Mem- 
phis, on  June  2!>,  for  reorganization  purposes. 
It  is  expected  at  that  time  that  definite  action 
will  be  taken  relative  to  construction.  Practi- 
cally all  of  the  right  of  way  has  been  secured, 
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and  surveys  have  been  made.  If  the  present 
plans  are  carried  out,  the  line  will  almost  par- 
allel the  Louisville  &  Nashville  between  Mem- 
phis and  Brownsville.  From  the  latter 
It   will   run   direct  to  Jackson,  Tenn. 

Surveys  have  been  completed  for  an  elec- 
tric railway  to  run  from  the  citv  of  Chatta- 
nooga, through  the  lands  of  the 'Chattanooga 
Estates^  Co.,  to  the  foot  of  Walden's  ridge, 
where  it  will  either  connect  with  an  incline 
or  take  an  easy  grade  for  a  direct  haul  up 
the  rid,ge.  C.  E.  James,  Chattanoo.ga,  Tenn., 
is   interested. 

Texas. 

®Thc  Board  of  Directors  of  the  Ouanah, 
Seymour,  Dulilin  &  Rockport  Ry.  Co.,~Anstin 
National  Bank  Bldg.,  Austin,  Tex.,  has  ac- 
cepted the  proposition  of  the  Co-Operativc 
Construction  Co.  to  build  the  entire  road  upon 
the  terms  of  one-half  in  cash  and  one- 
half  in  securities.  The  offer  of  an 
equipment  company  to  furnish  new  en- 
gines and  cars  for  the  entire  line,  estimated  to 
amount  to  $1,500,000,  and  accept  in  pavment 
therefor  first  mortgage  bonds  of  the  raiUv.ay 
company  at  iiar,  has  also  been  accepted.  Grad- 
ing work  has  lieen  started  at  Belton,  as  noted 
elsewhere  in  this  column. 

Grading  work  has  been  started  at  Belton  for 
the  proposed  line  of  the  Quanah,  Seymour  & 
Gulf  R.  R.  The  city  of  Belton  has  raised  a 
$200,000  bonus,  and  as  a  result  the  general 
offices,  round  house  and  shops  will  be  located 
there. 

The  Texas-Mexican  Ry.,  .A.  C.  Hamilton, 
Vice  President,  Laredo,  Tex.,  has  been  making 
surveys  in  the  vicinity  of  San  Diego,  Tex.,  for 
a  new  route  around  the  town.  The  track  is 
north  of  town,  but  the  company  is  having  the 
new  line  surveyed  and  expects  to  run  it  south 
of  town  to  avoid  the  two  bridges,  which  have 
always  been  an  expense  to  keep  in  good  repair. 
The  new  survey  does  awav  with  the  bridges 
by  running  up  on  the  south  side  of  San  Diego 
creek.  It  also  does  away  with  the  curve  that 
the  present  track  makes  and  will  run  straight 
from  Springfield  up  the  creek.  The  new 
depot  will  be  south  of  town. 

The  St.  Louis  &  San  Francisco  R.  R.  is 
reported  to  have  entered  into  a  contract  with 
the  town  of  Mason  for  the  construction  of  an 
o-tension  of  the  Fort  Worth  and  Rio  Grande 
Division  of  that  system  from  Brady  to  Mason, 
27  miles.  It  is  thon.ght  that  the  line  will  be 
continued  to  Waring,  where  it  will  connect 
with  the  Kerrville  branch  of  the  San  Antonio 
and  Aransas  Pass,  and  that  there  will  be  no 
delay  in  this  conslriiction  work.  From  Bradv 
to  \V'ariiig  is  about  100  miles.  The  route  will 
be  via  Fredericksburg,  where  a  bonus  of  $2"i0,- 
O'lO  awaits  the  coming  of  this  or  any  other 
road  that  will  give  that  town  a  transportation 
outlet. 

The  City  Council  of  W.axahacbie  has  t.akcn 
final  .iction  on  gr.inting  to  Stone  &•  Webster 
interests  a  franchise  to  Iiuild  and  operate  an 
electric  r.-iilw.-iy  over  the  city  streets.  The 
Stone  cS:  Webster  interests  as  previously' 
noted  in  these  columns,  are  planning  to  build 
an  intiTurb.-in  line  fr'nn  D.illas  to  Waxa- 
h.ichie. 

An  anicndment  to  the  articles  of  incorpora- 
tion of  the  Crystal  City  &  Uvalde  R.  R.  Co. 
of  Crystal  City  has  been  filed  in  the  State 
department  for  an  increase  in  the  capital  stock 
from  $100,0110  to  $I2"),I)00,  also  for  an  cxten- 
sir.n  I  if  the  road  from  Gardendale,  in  La  Salle 
County,  in  an  easterly  direction  20.7  miles 
to  a  point  near  the  east  line  of  the  La  Salic 
County,  known  as  Fullerton.  The  amendment 
also  provides  for  an  increase  in  the  number 
of  directors  from  seven  to  nine.  This  road 
.•it  present  runs  from  Crystal  City,  in  Zavalla 
County,  to  Carizzo  Springs,  in  Dimmitt 
County,  and  from  Crystal  City  to  Gardendale. 
E.  Breaker,  Crystal  City,  Tex.,  is  Chief  En- 
L'ineer. 

The  Santa  Fe  .System  plans  on  the  follow- 
ing improvements  for  the  near  future:  In- 
^f.illation  of  track  scales  at  Fort  Worth,  csti- 
iii,\ted  cost  $0,200;  construction  of  a  Y  track 
.a  .Amarillo  to  cost  $.'i,900. 
Surveys    are    underway    for     the     proposed 


railway  from  Vernon  to  Crowell.  The  project 
is   backed  by  Houston  and  local   parties. 

The  International  &  Great  Northern  R.  R, 
has  been  sold  at  auction  to  a  committee  of 
third  mortgage  bondholders  represented  by 
Frank  D.  Nicodemus,  Jr.,  a  New  York  at- 
torney. Only  one  bid  was  offered.  The  price 
is  $12,045,000.  The  Gould  interests  own  the 
lar.gcr  part   of  the  third  mortgage  bonds. 

The  Beaumont  &  Great  Northern  R.  R.,  C. 
J_  Kogan,  General  Superintendent,  Onalaska, 
i\  x.,  is  reported  to  be  planning  to  submit  a 
l-'roposition  to  Beaumont  for  extending  its 
line  to  that  city. 

The  Houston  &  Texas  Central  R.  R.,  L.  A. 
Cdltingham,  Engineer  Maintenance  of  Way, 
Houston,  Tex.,  has  about  completed  surveys 
for  the  iiroposcd  cut  off  to  be  constructed 
between    (biddings   anri   Stone   City. 

Good  ])rogress  is  reported  as  being  made 
111  the  project  to  establish  a  new  and  direct 
line  (jf  railway  between  Waco  and  Beaumont 
by  acquiring  the  Beaumont  and  Great  North- 
ern, wliich  runs  between  Weldoii  and  Livings- 
liiii.  I!)  miles,  ;ind  constructing  the  two  gaps 
that  are  necessary  to  complete  the  line.     From 
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VVeldon  to  Waco,  120  miles,  and  from  Liv 
ton  to  Beaumont,  00  miles,  the  route  of  the 
twii  projiosed  extensions  is  through  a  rich  agri- 
cultural territory,  heavily  timbered  region  on 
the  south.  Jiibn  X.  Gilbert,  Beaumont,  is 
interested. 

The  Atchison,  Topeka  &  Santa  Fe  Ry.,  on 
June  l"i,  openeil  for  operation  the  link  of  the 
Coleman-Texico  line  that  gives  its  gulf  divi- 
sion a  connection  with  its  new  trans-conti- 
reiital  line  via  Amarillo,  Tex.  The  division 
opened  runs  between  Sweetwater  and  La  Mesa, 
about  12-5  rniles,  to  a  connection  with  the  trans- 
continental line  over  the  Pecos  Valley  divi- 
sion, from  La  Mesa  to  Canyon,  Tex.,  11-")  miles. 
The  division  between  Coleman  and  .Sweet- 
water, about  125  miles,  has  been  finished  sev- 
eral inonths.  The  link  between  La  Mesa  and 
Texico,  about  125  miles,  will  be  finished  by 
Nov.  1.  Pending  this  through  trains  will  be 
I  iierated  between  .■\m;irillo  and  Coleman,  con- 
nection being  made  with  the  gulf  division  at 
this  place. 

The  engineer  of  the  State  Railroad  Com- 
mission has  filed  his  report  of  valuation  of 
Western  extension  of  the  Chica.go,  Rock  Island 
Giilf  Ry  from  .Amarillo  to  Glen  Rio  on  State 
line,  dist.-iiice  (J0.80  miles.  .-Vccording  to  his  re- 
l-'orl  the  total  value  of  extension  was  found  to 
be  $1,202,209,  or  $17,202  per  mile.  Bonds  will 
be  applied  for  by  the  company. 

The  Committee  in  Charge  of  the  construc- 
tion of  the  proposed  Brownsville  &  San  .An- 
tonio R.  R.  has  completed  all  arrangements 
for  the  undertaking  and  it  is  expected  to  have 
the  company  incorporated  and  work  started 
shortly.  The  entire  $500,000  necessary  for 
the  work  has  been  subscribed,  according  to 
advices   from    San   Antonio,   Texas. 

The  Galveston,  Harrisburg  Sr  San  .^-'onio 
Ry.  Co.  (Harrim.in  Line)  h;is  tiled  an  .ippli- 
c.ation  with  the  railmad  commission  for  the 
registration  of  bunds  under  a  blanket  inort 
g.-ige  of  $10,000,000,  covering  mileage  included 
in  the  Galvestnn  Victoria  division  Jan.  I.  1911. 
The  conmiissiou  valued  the  mileage  .-it  $7,022,- 
■187,  exclusive  af  the  comp.any's  pro  r.ata  inter- 
est in  the  Galveston  causeway.  The  company 
tenders  for  cancellation  the  stock  of  the  con- 
stituent lines  composed  of  the  Galveston-Vic- 
toria division  amounting  to  $i,y(j2,0oo.  It  also 
tenders  for  cancellation  $:^,8i;0,0oo  of  other 
bonds,  but  this  does  not  include  ,ill  bonds  out- 
st.inding  ae.'iinst   the   conipanv. 

Utah. 

The  Kamas  Valley  R.  R.  Co.  has  been  or- 
g;inizcd  and  projioses  to  start  location  sur- 
veys at  once  for  the  portion  of  its  jiroposed 
road  between  Wansliip  and  Woodland  in 
Summit  County  It  is  i>roposed  that  the  peo- 
ple of  Summit  couiitv  subscribe  to  $.5«.000 
worth  of  the  stock  ;iiid  $75,000  will  be  sub- 
scribed by  other  parlies.  The  company  will 
incorporate  for  $250,000,  Hut  only  lhe'$125,- 
1100  will  be  subscribed  at  present,  \vhicli  is  snf- 
iM-ienl  to  build  the  line  a  distance  of  18  miles 
from  W;insliip.  on  the  I'nion  Pacific.  to 
Woodland.     It  is   proposed  that   the  line  shall 
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later  be  extended  to  Park  City  and  up  Provo 
canyon  to  the  Uintah  reservation.  This  is  tile 
proposed  course  of  the  Moffat  line,  and  the 
promoters  are  now  in  communication  with 
Colonel  E.  C.  Dodge  of  the  MotTat  road  in 
reference  to  constructing  this  road  as  a 
branch  of  the  Moffat  road.  Marry  S.  Joseph 
is  Chief  Engineer.  Judge  S.  \V.  Stewart,  Salt 
Lake  City,  is  interested. 

Surveys  have  not  been  made  as  yet  for 
the  projected  line  of  the  Taos.  Sierra  Neva- 
da &  San  Francisco  Ry.  This  company  was 
recently  incorporated,  as  noted  in  our  June 
7  issue.  It  proposes  to  construct  a  railroad 
from  Washington  County,  Utah,  to  the 
eastern  buundarv  of  Union  Count v,  N.  MeN. 
VV.  P.  llalliday.  .Mc.Mestcr,  Okla".  is  Chief 
Kngineer. 

Virginia. 

All  details  lor  the  hiiancing  of  ihc  proposed 
Cairo  &  Norfolk  Ry.  arc  reported  to  have 
been  completed,  arrangements  having  been 
made  with  l-Vench  capitalists.  This  line  is  to 
be  constructed  from  Cairo.  111.,  on  the  Mis- 
sissippi River,  to  Norfolk.  Va.,  through  por- 
tions of  Kentucky,  eastern  Tennessee,  and  the 
southwest  section  of  Virginia,  thence  on  to 
Norfolk  Three  routes  have  been  .=urvevcil. 
L.  W.  Goode,  New  York  City,  is  President. 

Washington. 

The  Washington-Oregon  Corporation,  own- 
ing the  street  car  sy.stem  and  power  and  w'ater 
systems  at  Centralia,  has  preliminary  arrange- 
ments underway  for  a  $7.")0,000  power  plant 
on  the  Kalamon  Ri^er.  A.  Welch.  W-2  Fen- 
ton  Bldg.,  Portland.  Ore.,  is  General  Mana.ger. 

Plans  are  being  worked  out  in  detail  for 
the  construction  of  the  proposed  new  shops 
and  yards  of  the  Northern  Pacific  Ry.,  cast  of 
Spokane,  Wash.,  and  it  is  reported  that  actual 
construction  work  will  be  taken  up  as  soon 
as  the  officials  pass  on  the  plans.  J.  M.  Rap- 
elje,  Spokane,  Wash.,  is  Division  Superin- 
tendent. 

West  Virginia. 

The  Waynesburg  &  Blacksville  R.  R.  Co. 
has  taken  bids  at  its  office  at  Blacksville,  W. 
Va.,  for  the  construction  of  l.j  miles  of  elec- 
tric railway  between  Blacksville  and  Waynes- 
burg, Pa.  This  is  the  first  section  of  the  new 
Fairmont  &  Pittsburgh  R.  R.  into  Pennsyl- 
vania. The  contract  calls  for  grading,  mason- 
ry and  bridge  work  along  the  15  miles  of 
right  of  way  and  also  the  boring  of  a  tunnel 
oOO  ft.  long  on  the  right  of  way  which  car- 
ries the  road  over  the  backbone  of  the  hills 
that   the    road   passes   through. 

The  Twin  Mountain  &  Potomac  Ry.  Co 
recently  incorporated,  as  noted  in  our  June 
7  issue,  has  survey's  under  way  for  its  pro- 
jected line  The  company  at  first  intended  to 
construct  a  lO-niile  line  from  Twin  Mountain 
to  a  connection  with  the  Hampshire-Southern 
at  McNeill.  The  plans  have  now  been  ampli- 
fied and  it  is  proposed  to  construct  the  line 
to  Keyser,  a  distance  of  22  miles.  E.  A.  Rus- 
sell, Fairmont,  W.  Va..  is  interested. 

Wisconsin. 

Promotion  work  is  reported  under  wav  for 
an  electric  internrban  line  between  Eau  Claire. 
Wis.,  and  St.  Paul,  and  Minneapolis.  Harry 
Niirris,  Hudson,  Wis.,  and  Fred  Carr.  Min- 
neapolis,  Minn.,  are  said  to  be  interested. 

The  Milwaukee  Electric  Railway  &  Light 
Co.,  Milwaukee,  is  reported  to  have  again 
taken  up  the  matter  of  extending  its  lines 
fr(un  Racine  along  the  Rapids  road  out 
ihrou.gh  Thompsonville.  Raymond  and  other 
country  towns,  and  also  to  Eagle  Lake. 

It  has  been  announced,  according  to  reports, 
by  R.  G.  Huntington,  General  Manager  of  the 
.Minneapolis,   St.   Paul  &   Sault   Ste.   Marie   R. 


R.  that  work  will  soon  be  started  on  the  pro- 
posed cutotT  between  Greenwood  and  Chippewa 
F'alls.  The  track  from  Spencer  to  Stevens 
Point,  Wis.,  a  distanace  ol  40  miles,  will  be 
double  tracked. 

luigineers  are  working  on  surveys  for  the 
location  of  the  Wisconsin  &  Northern  Ry.  ex- 
tension to  .Vntigo,  Wis.  W.  Cambier,  Oshkosh, 
Wis.,  is   l'".n,gineer  nf  the  cmipany. 

Canada. 

•J«Uids  are  asked  by  tlie  Commissioner  of 
the  Transcontinental  Ry.,  P.  E.  Ryan,  Secre- 
tary, Ottawa,  Out.,  until  noon,  July  11,  for  the 
erection  of  two  terminal  stations,  one  at 
Redditt,  Ontario,  and  the  other  at  Transcona, 
Manitoba,  on  the  line  of  the  National  Trans- 
ciinlineni.al  Ry.  Plans  and  specifications  may 
be  seen  and  full  information  oljtained  at  the 
office  of  (iordon  Grant,  chief  engineer,  ()1- 
lawa.  Out.,  and  of  S.  R.  Poulin,  dislnct  111- 
gineer,   St.    Boniface,   Man. 

®Tiie  contract  for  the  construction  id'  a 
subway  luider  the  Canadian  Northern  Ry. 
tracks  at  19th  St.,  Saskatoon,  Sask.,  has 
been  let  to  Hay  &  Elzy  Co.,  Inc.,  St.  Paul, 
.Minn.,  at  $49,721.  The  contract  include,-^ 
excavation,  concrete  abutments  and  retani- 
nig  walls  arid  piling.  Bids  were  opened 
June  l.S.  George  T.  Clark  is  City  Engi- 
neer. 

Surveys  are  to  be  started  next  month  for 
the  location  of  the  proposed  line  of  the  Al- 
berta Electric  R.  R.  from  Calgary  to  BanfT, 
Medicine  Hat,  Lethbridge  and  Macleod. 
George  E.  Wood,  Calgary.  Alta.,  is  local  man- 
ager. 

Good  progress  is  expected  this  summer  on 
the  construction  of  the  main  line  of  the 
Grand  Trunk  Pacific  through  the  mountains. 
Operations  last  summer  were  delayed  owing 
to  a  shortage  of  both  supplies  and  men  on 
the  eastern  and  western  slopes.  The  closing 
of  the  Skeena  River  a  month  earlier  than 
usual  last  fall  shut  supplies  out  on  the  Pacific 
side,  and  made  the  usual  winter  operations  on 
cuttings  and  tunnel  work  almost  impossible. 
However,  the  contractors  made  a  special  ef- 
fort during  the  winter  to  get  in  supplies  a,nd 
succeeded  in  placing  large  quantities  along 
the  route,  which  can  be  drawn  upon  for  sum- 
mer work.  An  abundance  of  labor  is  said  to 
be  available  for  work  on  the  eastern  side  of 
the  mountains  and  prospects  seem  good  for  a 
fair  number  of  laborers  being  obtained  for 
summer  operations  on  the  Pacific  side.  It  is 
expected  that  before  operations  are  held  up 
b_\-  the  arrival  of  winter  the  two  ends  of  the 
line  will  be  driven  far  into  the  mountains 
from  bulb  ends  and  will  be  brought  so  closely 
together  that  the  following  summer  the  gap 
will  be  spanned  and  the  two  ends  joined,  thus 
completing  the  western  through  line  from 
Winnipeg   to    Prince   Rupert. 

Good  progress  is  being  made  with  the  Na- 
tional Transcontinental  R.  R.  in  the  east. 
Some  portions  of  the  line  east  of  Winnipeg 
are  ready  for  freight.  That  portion  from 
Winnipeg  to  .Superior  Junction  has  been  op- 
erated all  winter.  The  National  Transconti- 
nental commission  is  about  to  hand  over  to 
the  Grand  Trunk  Pacific  for  operation  a  320 
mile  stretch  from  Quebec  bridge  to  Mont 
.\ucliene.  This  stretch  will  have  a  heavy 
luinber.  pulp  wood  and  pulp  traffic  to  handle 
from  St.  Maurice.  Negotiations  are  going  on 
for  the  transfer  of  the  section  between  Monc- 
ton  and  Plaster  Rock  to  the  Grand  Trunk 
Pacific  for  o])eration,  but  it  looks  as  if  this 
would  not  be  done  until  next  autumn.  Good 
progress  has  been  made  with  construction  all 
the  way  between  Levis  and  Moncton,  but 
there   are   a   cuuple   of   big  bridges   to   be   put 


in  which  will  hold  back  the  transfer  of  the 
Maritime  section  for  some  lime.  However, 
the  commission  is  arranging  for  the  transfer 
and  spanning  of  the  Lawrence  by  car  ferries 
until  the  Quebec  bridge  has  been  completed. 

The  Grand  Trunk  Pacific  contemplates 
making  an  early  start  on  the  construction  of 
,■1  $2,")00,000  dry  dock  at  Prince  Rupert,  as 
well  as  other  terminal  improveiuents,  provided 
an  agreement  is  reached  with  reference  to 
the  rate  of  taxation  on  railway  property  at 
Prince  Rupert.  An  agreement  between  the 
railway  company  and  the  city  council  of 
Prince  Rupert  was  negotiated  last  winter,  but 
has  not  been  signed.  The  railway  company 
seeks  certain  modifications  and  the  aldermen 
desire  certain  sections  of  the  waterfront  de- 
veloped for  shipping  purposes,  and  a  deed  of 
over  00  parcels  of  land  for  public  squares 
and   park  purposes. 

The  Canadian  Northern  R.  R.  will  start 
grading  work  this  summer,  by  August  prob- 
ably, for  the  southwest  line  of  the  system 
Lietween  Strathcona  and  Calgary.  Final  sur- 
veys have  been  about  completed  on  the  west- 
ern parallel,  and  there  remains  but  the  pur- 
chase of  the  right-of-way  to  permit  construc- 
tion going  forward  on  the  road.  This  road 
by  following  the  proposed  route  w'ill  shorten 
considerably  the  present  railway  mileage  be- 
tween Strathcona  and  Calgary.  The  survey 
leaves  the  C.  P.  R.  about  six  or  seven  miles 
from  Strathcona  and  bends  northwesterly  to 
a  point  east  of  Pigeon  Lake,  from  which  place 
it  follows  almost  a  straight  line  south  until 
Red  Deer  is  reached.  Here  the  line  will  cross 
to  the  eastern  Side  of  the  C.  P.  R.  and  con- 
nect with  the  southeast  extension  to  Calgary. 

.Announcement  has  been  made  that  the  con- 
struction of  the  proposed  branch  line  from 
Fort  George  to  Vancouver  will  not  be  under- 
taken by  the  Grand  Trunk  Pacific  until  after 
the  completion  of  the  main  line.  It  is  under- 
stood that  tenders  for  the  building  of  the  gap 
of  410  miles  between  Tete  Jaune  Cache.  50 
miles  west  of  Yellow  Head  Pass  and  Alder- 
mere,  in  the  Bulkeley  valley,  will  be  called 
for  immediately  and  it  is  expected  that  work 
will  be  in  full  swing  before  the  end  of  the 
summer.  The  main  line  has  now  been  ex- 
tended 200  miles  west  of  Edmonton  to  a 
point  near  the  Athabasca  River,  and  less  than 
:!"i  miles  from  the  summit  of  the  Rockies  at 
^'ellow  Head  Pass.  The  rails,  it  is  expected, 
will  be  laid  across  the  summit  as  far  as  Tete 
Jaune  Cache  some  time  ne.xt  fall  if  the 
present  rate  of  progress  is  maintained.  Two 
years  more  will  be  occupied  in  linking  up  the 
eastern  and  western  sections.  Then  will  fol- 
low the  building  of  the  branch  line  into  Van- 
couver. 

The  Toronto  Suburban  Ry.  Co.  (electric), 
which  was  recently  acquired  by  William  Mac- 
kenzie of  Toronto,  and  English  interests  as- 
sociated witli  him,  has  issued  $2,650,000  of  first 
mortgage  debentures.  It  is  understood  that 
the  proceeds  of  the  new  issue  will  be  used 
for  extensive  improvements  to  the  present 
system  and  for  the  extension  of  the  road  to 
thoroughly  cover  the  territory  between  To- 
ronto  and   Guelph. 

The  Grand  Trunk  Pacific  Ry..  B.  B.  Kelli- 
her,  Chief  Engineer.  Winnipeg.  Man.,  has 
asked  tenders  for  the  construction  of  the  un- 
completed 410-milc  gap  between  Altermen  in 
ihe  Bulkley  Valley  and  the  Tete  Jaune  Cache 
on  the  Fraser  River,  50  miles  west  of  Yellow- 
Head    Pass. 

The  citizens  of  Brandon,  Man.,  have  voted 
to  authorize  a  debenture  issue  for  $25,000  for 
the  purchase  of  rails  for  the  municipal  street 
railway. 


Alabama. 

•I-Thc  County  Board  of  Revenue.  Aiula- 
lusi.-i,  .-Ma.,  will  receive  bids  at  the  July  nu-el- 
ing  for  the  construction  of  10  miles  of  good 
roads  in   Covington   Couiilv 


Arkansas. 

•j«l!icls  will  Ix-  received  until  June  .30  by 
('il,\'  of  .\rgenta.  Ark.,  for  the  construction  of 
I'i.iioo  si|.  yds.  of  crcosoted  block  pavement  in 
liislricl    \o.   II   and  25,000  sq.  yds.  of  macad- 


am pa\enunl  in  District  No.  12.     E.  A.  Kings- 
ley.  Little  Rock,  .\rk.,  is  Engineer. 
California. 
•J«Bids  will  be  received  until  H  a.  m.,  July  5, 
b\    Board   of   County   Supervisors,    San   Jose, 


•J*  indicates  work  now  open  for  bids.      ®  indicates  a  contract  let  recently. 
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Cal.,  for  the  cfnivtruclioii  of  iiiiprovements 
oil  the  Gilroy-Hol  Springs  Road,  ami  for 
changing  Cochran   Road. 

®The  Board  of  Snpcrvisors,  Red  Bhiff, 
("a1.,  has  awarded  ihe  contract  to  W.  D.  Rus- 
sell of  Paskenta  fnr  the  constrnclion  of  the 
new  Paskenta-Ronnd  Vallev  Road,  the  cost 
to  he  $62,300. 

City  Engincr  t'hris.  P.  Jensen,  of  l'"resno, 
Cal.,  is  making  a  detailed  survey  for  La 
Sierra  drive  f"r  to  ft.  on  each  side  of  the 
channel  of  Dry  Creek  from  West  Ave.,  to 
Zapp's    Park. 

Colorado. 

^•Bids  will  he  received  until  11  a.  m..  June 
•Jl,  hy  Bnard  of  I'ublic  Works.  Denver.  Colo., 
for  furnishing  the  necessary  labor  and  mate- 
rial for  the  construction  of  hrick  gutters  and 
grading',  eurhing  and  paving  Broadway  Pav- 
ing District  Xo.  4.  Henry  Read  is  President 
of  the  Board. 

The  Bead  of  Comity  Commissioners,  Dur- 
ango,  Colo.,  has  voted  to  add  $4,000  to  a  joint 
fund  to  be  used  hy  the  state  highway  com- 
missioners in  the  preliminary  work  of  putting 
Durango,  Silverton.  Pagosa  Springs  and  the 
southwest  section  of  Colorado  in  good  condi- 
tion. 

Advices  from  (ieorgetown.  Colo.,  state 
that  $(),")00  will  be  u.sed  to  repair  the  road  and 
■-educe  the  grade  at  Floyd  Hill.  Following  the 
improvement  of  this  road  a  number  of  other 
roads  will  be  reconstructed  and  widened. 

District  of  Columbia. 

•J«Bids  will  be  received  until  11  a.  m..  July 
8.  by  R.  C.  Hollyday,  Chief  nf  Bureau  of 
Yards  &  Docks,  V.  S.  Xavy  Department, 
Washington,  D.  C.,  for  concrete  walks  at  St. 
Helena  Rescrxation.   navy  yard.   Norfolk,   Va. 

Florida. 

•J«l!iils  will  be  received  until  -  p.  m  .  July  5, 
liy  Conmiissioners  of  Hillsboro  County,  Tam- 
pa, F!a.,  for  the  construction  of  hard  surface 
pavement  of  Wi  miles  of  road  In  ft.  wide  and 
10  in.  deep;  also  for  hard  surface  pavement 
on  'JM:  miles  ui  road  connectin.g  Dur.ant  and 
Bledsoe  roads,  roadw.ay  \1  ft,  wide  and  from 
4  to  S  in.  deep. 

Georgia. 

^•Bids  ari  bring  asked  by  (icorge  T.  Smith. 
Mayor,  Co\ington,  (i,i..  for  the  laying  of 
macadam  road  l"i  ft.  widi'  and  1.100  ft.  long. 
Road  to   ha\c   0   in.   surface  of  crushed   stone. 

^Bids  will  be  received,  it  is  reporteil.  until 
July  1,  Iiy  City  of  Rome,  (ia.,  for  the  con- 
struction of  wood  block,  asphalt,  macadam, 
vitrified  brick,  compressed  or  bilulithic  pave- 
ment. 

The  County  Commissioners  of  Hancock 
County,  Si)arta.  da.,  have  sold  bonds  to  the 
amount  of  $:!."i,000  for  the  construction  of 
good  roads. 

Idaho. 

®The  contract  for  the  construction  of  what 
will  be  known  as  the  High  Line  road  between 
I'ocatcUo  and  I^oss  b'ork  has  been  awarded 
bv  the  Countv  Commissioners  at  I'ocatello, 
Ida.,  to  F.  B.  'Brown,  of  Pocatello  for  $7,212. 
Other  bids  received  were:  .'\.  J.  Reese.  Black- 
foot,  $0,881;  P.  C.  Fclsted,  Blackfoot.  $X.4()G ; 
J.  F.  Richmond,  McCammon,  $10,2:!.");  Ban- 
nock Engineering  ("o..  Pocatello,  $10,.'!54,  and 
S,  W.  C;leim.  Pocatello,  $lf,47l. 

.\dvices  from  Boise,  Ida.,  state  that  the 
Payette  Laki's  road  commission  has  selected 
the  route  for  the  proposed  ro.id  from  Boise 
to  Payette  L:ikes.  The  recent  Ic.gislature 
appropriated  $2o,oOO  fur  the  construction  of 
the  road  ujiou  the  condition  that  .Ada  and 
Boise  Counties  .  would  appropriate  $8,0oo. 
Construction  work  will  be  started  shortly.  The 
commission  consists  of  State  F^ngineer  A.  E. 
Robinson.  John  Schilling,  Boise,  and  Thomas 
1.    Worthingtou    of   \'.in  Wyck. 

Illinois. 

^Bids  will  be  received  until  3  p.  m.,  June 
27.  by  Board  of  Local  Improvements,  Benton, 
111.,  for  the  grading,  curbing  and  paving  w-ith 
brick  of  portions  of  West  .Main  St.,  Fast 
-Main  St.,  North  Main  St.,  and  South  Main 
St.  The  work  will  include  •3(i,2oo  sq.  yds.  of 
vitrified  brick  pavement  and  tibout  21,0.')O   lin. 

•{•  indicates 


It.   of  sandstone  curbing  and   It!  water  inlets.  hauling  of  -"i.OOO  tons,  more  or  less,  of  material 

Sidney   B.   Espey   is   Chairman   of   the   Board.  for   constructing   gravel    road    from   the   pres- 

4*Bids    will    be   received     until     June   28lh,  int    hard   road   on   section   line   between    Sees. 

101 1.  by  L.  E.  McGann,  Commissioner  of  Pub-  0   and    10,    thence    east    on    Sec.    line   one-half 

lie  Works,  Chicago,  for  furnishing  and  deliv-  uiije.  thence  north  to  the  county  line,  as   fol- 

ering  F.  O.  B.  switch  tracks  in  various  wards,  lows:      Jos.    Smith,    Jos.      Reisdorf,      Henry 

10,000  cu.  yds.  crushed  limestone  according  to  .\rndt,   Jr.,    ]'..   Grossenbach,   and    II.   J.   Hoh- 

specifications.      Cash    of    certified    check     for  ncr   for  .$0.84   per  ton. 

$2, "jOO  niust   accompany  proposal.  .\   petition   is   in   circulation   in   the     city     ot 

^•Bids    will    be    received    until    June    27    by  Kank.akee,   111.,   f(u-  a  perin;ineiu   pavement  on 

Board    of    Local     Improvements,    Benton,    111.,  Poplar  and    l''.lm   .\ves.,  between    P.ourbonnais 

for  the  construction  of  30,200  s(|.  y<ls.  of  vitri-  and    Maple    Sts.,    a    distance    of    three    blocks 

lied  brick  pavement  on   'j-iii.  portland  cement  on   each   street.     Tar   macadam    will   probably 

foundation:   and  21,(i"iO  liii,    ft.   of  curb.     The  t)e  used. 

work    will   include    lii.Ooo  cu.  yds.   of   cxcava-  Ordinances    have    been     introduced    in    the 

tioii.     L,  T.  Pntman,  Benton,  111.,  is  Engineer.  Citv  Council   of  Joliel.  111.,  provi<ling   for  the 

1).  A.  Burgess  is  Secy,  of  the  Board.  resurfacing   of    Chicago   and     Jefferson      Sts. 

®l!i(ls  were  opened  June  0  by  the  Village  of  ^ed  Allen  is  Mayor.     -Matt   Bersclicid  is  City 

(dencoe.   111.,   Windes  &  Marsh,  Village  luigi-  CUrk. 

neers,    Winuetk.a,    111.,    for     constructing     con-  Indiana 

erete   walks   and   macadam.     The   contract    for  f  u-  1         -n   i               ■     a    '    ..-t      «   .,     t,,i  .    r 

0001          r.                .           11  •J'Bids    wil     be    received   until   noon,   July   o, 

constructing  8.032  sq.  ft.  concrete  walks,  aver-  ,     *„        ,      ,-    r.^  *  ,   r-„„„.  ,   f,  „i,„;,c;„„',.,-c 

,,  •  I            »i,    •           r  ■        -I              \ir     1  b\'    lioart     ot    1  orter   Lounty   t^ommissioners, 

age  thickness  iv-2  in.  on  G  ui.  cinders  on  Wash-  ,;  ,         ■         r     1      r       »i              ^       ,•          c  .1  .^ 

,         ,               ,   r-                 \    \                   1  »  .  Valparaiso,   Iiu  .,    for  the   construction   of  the 

ington    .\ve.   and   Greenwood  .Ave.,   was   let   to  ,   ,,'     •        '           ,           ,           .      ,           t      \    ,1  , 

Tj    ■      r>    T)      If      1    - 10  T    r          !          r-  fo   owing   gravel    roads:      Andrew   J,    ."Ander- 

I'.dwin   R.   Bradford,  .i43  Tudsou  .Ave.,  Evans-  .  -    ,       ■       1,;     .  i      ,        .          i-        1  <a 

ton.  Ill,  at  14%  cts,  perk,,  ft.  The  contract  '""■  ^'^  f'-  ,.'"  ,^V^''''ro';;W"p",  'f-,,  ft 
for  constructing  2S,7.-,1)  sq.  ft.  of  4':..  in.  eon-  ""'''^  and  estimated  co.st  Wm.  Peter  Ct  rt.s, 
Crete  walk,  on  0  in.  of  cinders  in  Brown's  '■}  ■''■  ,'"  ^'num  town.ship,_  1  AS  miles,  and  cs- 
additi.Mi,  was  let  to  C.  T.  Bartlett,  827  Green-  l'"'""'  '^°^t  ?,11''»' •  J'""'.^,  ^  Horn,  e  al.  in 
leaf  St.,  I'.vanston,  111.,  at  10.2  cts.  per  sq.  ft.  ^  ^^"'':r, -'"^''"vP' , '•  i,""!-' ''".  '""'  •  "^"™''''' 
The  contract  for  con.stnicting  l.-'do  sq.  yls.  of  ^•'•-!  V-'^^^-n  "^^  '""■  '  '  K"''^^'^  '"  ,  V'fnoo'' 
macadam,  including  grading,  etc.,  on  Green  ' '.'''""'"',''  '  ;'"  •"",'■■'  '""'  f  "IP^'«'^  '^"''  ^■^•'^'^'^■ 
Bav  Road  was  awarded  to^Jno.  A.  McGarrv  ^  '  .V,-'''''''^' ■  rT  ,"  ^''"'"-'  ■^"''"?''; ,  t  1 
&•  Co.,  loOH  Security  Bldg..  Chicago,  111.,  at  ,  f^'"]"  ^'1'  be  received  until  Ha.  m.,  July 
$2,037.  Taroid  H.  is  to  be  used  on  this  road.  •'-  I'.v  Board  of  Jennings  County  Commission- 
The  last  named  contractor  was  also  awarded  f'?.  Vernon,  Ind.,  for  the  construction  of  3 
the  contract  for  the  construction  of  m,acadam  '"'1"  ^f  pike  road  m  Big.ger  town.ship.  M. 
in  Svlvan  Newhall  Subdistnct,  the  total  bid  W  .Brogan  is  County  Auditor, 
with' Burmudez  asphalt  binder  being  $27,030.  •^Blds  will  be  received  until  3  p.  m.,  July 
with  Sarco  the  tptal  bid  was  $20,1,^4.  The  •^.  by  Board  of  Warren  County  Commission- 
unit  bid  of  the  successful  contract.n-s  in  the  '■".  Wilhamsport,  Ind.,  for  the  construction 
last  piece  of  work  was  as  follows:  "f    a    highway   in    Alound    I  ownship.      U.    H. 

!1.6.-.(1  eu.    yds.    grading $  o.:io  Moffitt  is  County  .Auditor. 

12,0r.(i  ."iq.  Yds.  iiiMividiim.  av.  (ieptli  tfiVi  ins.    l.lfi  •j'Bids  will  be   received   until   10  a.   m..   July 

^"•^U!!  l!"-  li- ^i"'.  "'"l"^-,-  ^''  ,"''''^-- ?-1i!  3,   bv    Board   of   Vermillion    County   Comniis- 

530  On.  ft,  22-in.  vit.  tile  outlet  drain....     l.-d  :      •         \,             ,      i     1       f    .    ,1,  .    „„„,:t,.„,.(;^t, 

2:10  tin.    ft.    IS-in.   drain :.07  sioners,    Newport,    Ind.,    for    the    construction 

l,."ijii  lin.   ft.   ir,-iiK   drain..!' o.s.',  of  a  gravel  road  on  the  line  between  Helt  and 

i;"sB  11;^  a.- s-in!'di-ain''!: :::::::::::::::::  n!!!7r!  <-'iinton  townships,   ii.  t.  Payne  is  Coumy 

':;ii.".  lin!  ft.  c-iii.  d'rain!! !!!!!!!! !!!!!!!!!    '6.?,'i  .\udiior. 

:i,:;i:.".  lin,  ft.  -l-in.  drain 0.2S  4*P'i<'s   will   Ik-   received    until    1    p.   111.,   July 

^''  '"'■('.'vers'"""''"''"''    '""^    '""""■•    '"''■.•won  ■'•''>•   Board  of  Johnson   County  Commission- 

2  coneret'e  ond'wiiil's".'.'.'! !!!!!!!!!!!!! !  3o!on  ers,  I'Vanklin,  Ind.,   for  the  construction  of  a 

lJ,ii.">0  sq,     yds.     maeadani.     toVi-in..     iisiiiR        ^  gravel   road   ill   Union   township.      W.    B.   Jen- 

'^■"'-"    '  ••  nings  is  County  .\udilor. 

WWilli.-un  Moran  &  Co,,  of  Jolii-t,   111.,  bavi-  •J'Bids  will  be  received  until   1  p.  m.,  July  3, 

been    awarded    the    contr.-ict    b\    the    Board    of  by    Board    of    Ripley    County    Commissioners, 

Local   Iiiiprovements  of  that  city  for  the  pav-  Versailles,  Ind.,  for  the  construction  of  niaca- 

ing  of   Hickory   St..   for  $I4,3-2."i.     Bituminous  dam  roads  in  Laughrey  and  Otter  Creek  town- 

inacadam    will    be    used.      Bids     were     opened  ships.     Nicholas  Volz  is  County  .-Xuditor. 

June  12  by  Wm.  S,  Welch,  clerk  of  the  board,  ^Bids  will  be  received  until  1:30  p.  tn.,  July 

®Tlie  following  contr:icts  for  paving  streets  ;{_  y,y  Board   of  Washington  County  Conimis- 

b;i\e  been  aw.-irded  by  the  Board  of  Local  Im  sion'ers,  Salem,  Ind.,  for  the  construction  of  a 

pnuements,    Cliicigo;      bids      opened    June    1.  road   in    Brown   Township.      F.    S.   Munkclt   is 

.■\lley    Webster    .Ave.,    P.    J.    O'P.iien,    145    La  e'onntv  Auditor. 

Salle  St.:  alley  24lh  St.,  Central  Paving  Co,,  4*Bi(ls  will  be  received  until  10  a.  m.,  July 
172  Washington  St.;  alley  31st  St,,  (^entr;d  .-,,  ),y  P,oard  of  Monroe  County  Commission- 
Paving  Co.:  alleys,  Hyde  Park  Boul,  Jiio.  .\,  ers, '  I'doomington,  Ind..  for  the  construction 
McG:irr\-  Co.,  188  I\Iadison  St.:  N.  .Xshland  ,,f  a  highway  in  Salt  Creek  township.  Hor- 
.A\e.,  The  .American  .Asphalt  I'a\ing  Co..  138  ace  Blakelv  is  County  .Auditor. 
W.-isliinglon  St.:  W.  Chicago  .Ave.,  The  Anicr-  •^.P.ids  will  be  received  uiuil  2  p.  in.,  July 
ic-in  .Asphalt  Paving  Co.;  Cottage  Grove  .Ave.,  .•,,  ]iy  Board  of  Rush  County  Commissioners, 
C.-iluinet  Coal  &  teaming  Cfi.,  2020  K.  0-"itli  Rusbville,  Ind,,  for  the  construction  of  a 
St.;  Ellis  .Ave..  The  .Aineric;iii  .Asphalt  Pav-  m;icad:iiii  road  in  J.-ickson  townshiii.  J.  M. 
ing  Co.;   l-"rankfort  St.,  The  .American  .\sph,-ilt  Stone   is   County    .Auditor. 

Paving   Co.;    N.   41st    .\ve.,    Stan. lard    Paving  ^.Bids    will    lie    received    niuil    1:3.0    p.    m.. 

Co.,   1101    S.  48th    Ave.:   N.  43rd  .A\e.,  Staiul-  )„ly  ,■,,  l,v  Bo:ird  of  Wab.-ish  County  Conunis- 

,-ird    Paving  Co.;    ]■'..   .'lOtli    St.,   The   Ry.in    Co.,  iioi'iers,  \\^-lbash,  Ind,,   for  the  construction  of 

131   La  Salle  St.;   Hillock  .Ave.,  The  .American  iliree  roads  in  Paw  Paw  tow-nship,  one  on  the 

.\splialt    Paving  Co.;   Lock   St.,  Tl.e   ,Americ:u.  Noble  Waltz  townshi])  line,  one  on  the   Noble- 

,\sph.dt  Paving  Co,;  Mendell   St.,  R,   I".  Con-  P,-iwPaw    township    line,   2    in    Chester    lovvii- 

w:iy   Co.,   138  Washington   St.;    l'<rr\    St.,    riu-  ship    and    two    in    North     .Manchester.      J.    P. 

\niericaii   Asphalt    Paving  Co,:    Rasclu-r  .\ve.,  .Noflx-^cr   is   County   .\uditor. 

K,   I-',  Conway  Co,;  E.  02nd  St.,  The  .\nierican  •{•Bids   will  be   received   until    lo  .i.   in,.   July 

Asphalt    Paving  Co.;   V..  O.'illi   St.,  The   .Amen-  .•,.    by    Bo,-ird   of    Cass   County   Commissioners, 

can  .AsplKdt  Paving  Co. ;  S.  W.isbtenaw  .Ave.,  Logansporf,    Ind..    for    the    construction^  of    a 

Co.d  &  Teaming  Co.:  W.  30th  St.,   The  .Ameri-  stone  road  in   P.ooiie  township.     J.   1"..  Wallace 

cin  .Asphalt   Paving  Co.:   S.  Washlenau  .Ave.  is  County  .\uditor. 

St.nulard  Paving  Co. ;  Winchester  .Ave.,  C;ilu  •{•P.ids     will     be    received    until     1"    a.     m.. 

nut    Coal   &•   JT'eaming   Co.;    N.    4-2nd    Ct.,   K  [ulv   •',,    by    Board    of    Cass    County   Commis- 

I-.    (.'oinvay   Co.;    N.   42nd    Ct,.   The    .American  'sioners.    I.ogansport,    Ind.,    for    the    constrnc- 

Asphalt    Paving  Co.;    Dauphin    Ave.     Svstem,  tion    of    gravel    ro;ids    in    F.el    and    Jefferson 

Farr   Bros.   Co'..  3.10   W.    II  lib    St.;   Cla'ra    PI,  townships.      J.    E.    Wallace    is    County    Audi- 

Svsiem,  The   .-American   .Asphalt    Paving  Co,  tor. 

®4'hc    Commissioners    of    Highways,    Men-  •{•Bids    will    be    received    until     1:30    p.    ni., 

dot;i,   111.,  have   awarded   the  contraci    for  the  July  ."1.  by  Board  of  Jackson  County  Cummis- 

work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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sioncrs,  Brownstown,  Ind.,  for  the  construc- 
tion of  the  Medora  and  River  Bridge  road 
and  the  Sparksville  Hill  road.  H.  W.  Wacker 
is  County  .Xuditor. 

^Bids  will  be  received  until  noon,  July 
T),  by  Board  of  Sullivan  County  Conimissicm- 
crs,  Sullivan.  Tnd..  for  the  construction  of  a 
gravel  road,  a  bituminous  asphalt  macadam 
road  and  a  stone  road.  Ben  C.  Crowder  is 
County  .Vuditor. 

+Bids  will  he  received  until  10  a.  m., 
July  ri.  by  Delaware  County  Commissioners, 
Mnncie.  Ind..  for  the  construction  of  a  road 
on  line  between  Washington  and  L'nion  town- 
ships, one  on  line  between  Center  and  Ml. 
Pleasant  townships  and  one  in  Center  tow'n- 
ship.  Francis  M.  Williams  is  County  Audi- 
tor. 

^Bids  will  be  received  initil  10  a.  m..  July 
(>,  by  Vanderburgh  County  Commissioners, 
Evansville,  Ind.,  for  the  construction  of  a 
gravel  road  in  Center  tow-nship.  C.  P. 
Beard  is  County  Auditor. 

•I*Bids  will  be  received  until  10  a.  m.,  July 
(>,  by  Board  of  Cass  County  Commissioners, 
Logansport,  Ind.,  for  the  construction  of  a 
stone  road  on  line  between  Deer  Creek  and 
WasJiington  tow-nships.  J.  E.  Wallace  is 
County  Auditor. 

•J»Rids  will  be  received  until  noon,  July  6,  by 
Hoard  of  White  County  Commissioners,  Mon- 
ticello,  Ind.,  for  the  construction  of  a  stone 
road  in  Honey  Creek  township.  A.  C.  Fisher 
is   County   Auditor. 

^Bids  will  be  received  until  1  p.  m.,  July 
(i,  by  Board  of  New'ton  County  Commission- 
ers, Kentland,  Ind..  for  the  construction  of 
macadam  road  in  Iroquois  Township,  a  sys- 
tem of  stone  roads  in  Jackson  township  and 
a  system  of  stone  roads  in  Grant  township. 
E.   R.   Bringham   is  County  Auditor. 

•I«Bids  will  be  received  until  2  p.  m.,  July  10, 
by  Board  of  Warren  County  Commissioners, 
Williamsport,  Ind.,  for  the  construction  of  a 
gravel  road  in  Adams  township.  D.  H.  Moffitt 
is  County  Auditor. 

^•Bids  will  be  received  until  10  a.  m.,  July 
3,  by  board  of  Clark  County  Commissioners, 
JefFcrsonville,  Ind.,  for  the  grading,  curbing 
and  paving  with  gravel  and  crushed  stone  the 
following  described  highway :  Beginning  at 
a  point  on  the  l\Iemphis  and  Blue  Lick  road 
(said  road  is  an  improved  free  gravel  road) 
on  the  line  dividing  No.  203  from  No.  220  of 
the  Illinois  grant;  thence  running  in  a  south- 
westwardlv  course  along  and  on  a  line  divid- 
ing No.  203  from  220,  202  from  219,  201  from 
218  and  200  from  217,  all  of  the  Illinois  grant, 
to  the  township  line  dividing  Union  Township 
from  Carr  Township  where  the  line  intersects 
tlie  road  on  the  line  dividing  No.  200  from 
217  of  the  Illinois  grant.  Said  road  is  about 
3  miles  in  length  and  located  in  its  entirety 
in  Union  Township,  Clark  County,  Indiana. 
Peter  Nachand  is  County  Auditor: 

©Hutchison  &  Ackerman.  Michigan  City, 
Ind.,  have  been  awarded  the  contract  by  the 
County  Commissioners,  Valparaiso,  Ind.,  for 
the  construction  of  a  macadam  road  in  Pleas- 
ant Township  for  $7fi..50a.  Bids  were  opened 
June  0  by  C.  A.  Blachly,  County  .-Xuditor. 

®The  County  Commissioners  at  Noblesvillc. 
Ind.,  have  awarded  the  contracts  for  the  con- 
struction of  two  gravel  roads  to  Holliran  & 
Haverstick  of  Noblesville  and  Marvin  Jessup 
of  Noblesville  for  $4,9Sfi  and  $r,fi74  respect- 
ively.    Bids  were  opened  June  (1. 

®The  Commissioners  of  Porter  Co.,  Val- 
paraiso, Ind.,  have  awarded  the  contract  for 
the  construction  of  16  miles  of  macadam  road 
in  Pleasant  Township  to  Hutchinson  &  .-Xck- 
crman  of  Michigan  City,  Ind.,  for  $76,.500.  G, 
F.  Stinchficld  is  County  Surveyor. 

The  City  Engineer  of  Rockville.  Ind.,  has 
been  instructed  by  the  City  Council  to  pre- 
pare plans  and  specifications  for  the  paving  of 
Perkins  St.,  to  the  north  side  of  Seventh. 

Iowa. 

•I»Bids  will  be  received  until  June  20,  by 
City  Council,  Macpioketa,  la.,  for  the  con- 
struction of  pavement  on  a  number  of  streets. 

^Bids  will  lie  received  until  noon.  lune 
2G,  by  E.  J.   Kullmer,  City  Clerk.   Maquoketa: 


la.,  for  the  construction  of  brick  creosote 
block,  Sarcolithic  Mineral  Rubber  and  .^sphal- 
tic  Concrete  pavement. 

•J«Bids  will  be  received  until  2:30  p.  m.,  July 
II.  by  Town  of  Greenfield,  la.,  for  the  con- 
struction of  about  14,000  sq.  yds.  of  brick  or 
cement  concrete  pavement  and  4,500  ft.  of 
curb.  A  certified  check  for  $1,000  must  be 
filed  with  each  bid.  Plans  and  specifications 
can  be  obtained  for  $.').00  of  the  Iowa  Engi- 
neering Co.,  Chase  Block,  Clinton,  la. 

<4'MichaeI  Ford  of  Cedar  Rapids,  la.,  has 
been  awarded  the  contract  by  the  city  of 
Hastings,  Neb.,  for  the  construction  of  asphalt 
pavement  in  Districts  Nos.  14  and  1.5  for  $2.11 
per  sq.  yd.,  and  F.  R.  Bing  of  Hastings  se- 
cured the  contract  for  brick  pavement  at  $1.88 
per  sq.  yd.  No.  14  will  include  11,200  sq.  yds. 
of  asphalt  pavement,  1,-'J12  ft.  of  white  oak 
plank,  2-')0  sq.  yds.  of  concrete  pavement,  220 
lin.  ft.  of  old  curb  reset,  320  lin.  ft.  of  new 
curb,  6,940  ft.  of  combined  curb  and  gutter, 
•").20O  sq.  yds.  of  brick  block  pavement,  2,000 
lin.  ft.  of  new  concrete  curb  and  gutter.  No. 
I.")  includes  11, bX)  sq.  yds.  of  asphalt  paving, 
oak  plank,  2')0  sq.  yds.  of  concrete  pavement, 
700  ft.  of  old  curb  reset,  68."i  ft.  of  concrete 
gutter,  300  ft.  of  new  concrete  curb,  6,.590 
ft.  of  combined  curb  and  gutter,  .""lGOO  sq.  yds. 
brick  block  paving.  980  ft.  of  old  curb  reset. 
It-ID  ft.  of  new  curb.     Bids  opened  Tune  12. 

The  City  Council  of  Iowa  City.  la.,  has  or- 
dered bitulithic  paving,  about  17  blocks,  to 
cost  between  $.50,000  and  $60,000,  as  follows: 
Bloomington  St.,  between  Clinton  and  Cap- 
itol :  Jefferson  St.,  between  Capitol  and  Gil- 
bert ;  Linn  St.,  betw^een  Jefferson  and  Mar- 
ket ■  Towa  Ave.,  between  Clinton  and  Du- 
buque; Dubuque  St.,  between  Iowa  Ave.,  and 
Jefferson  ;  Evers  St.,  between  Iowa  Ave.  and 
IM.irket ;  Market  St.,  between  Evans  and 
Union  PI. ;  Washington  .St..  between  Musca- 
tine St.  and  Summit  St.;  Muscatine  St.,  be- 
tween Washington  St.  and  Iowa  Ave.,  and 
Summit  St.,  between  the  south  end  of  its 
paving  and  Kirkw-ood  Ave. 

The  City  Council  of  Carroll,  la.,  has  passed 
,111  ordinance  ordering  the  installation  of  pav- 
ing on  the  streets  of  the  citv  for  a  distance 
..f  13  blocks. 

Kansas. 

•J«Ro,ir(l    of    Jnbnsou     Count\     Commission 
ers,  Olalhe,  Kan.,   will  receive  bids  until  July 
•5   for  the  construction  of  two  miles  of  road- 
way. 

Kentucky. 

•J«Bids  will  be  received  until  July  1,  by  E 
S.  Helburn,  Mayor,  Middlcsboro,  Ky.,  for  the 
construction  of  sidewalks,  curbing  and  gut- 
tering on  Cumberland,  Chester,  Winchester 
and  Rochester  .'Kvcs.,  21st.  25th  and  18th  Sts. 

Louisiana. 

®Tlie  City  Council  of  New  Orleans,  La.,,  has 
decided  to  proceed  at  once  w-ith  the  paving 
of  Joseph  St.,  from  Prytania  to  Hurst,  and 
Hurst  from  Joseph  to  Exposition  Blvd. 
Craven  &  Co.  have  the  contract  for  the  sub- 
surface drainage,  and  the  Standard  Paving 
Co.  the  contract  for  paving  with  creosoted 
wiiod  block. 

The  Police  Jury,  Plaqucminc,  La.,  has  ap- 
pointed a  connnittee  to  devise  ways  and 
means  of  meeting  the  expense  of  building  a 
gravel  road  on  Bayou  Plaqucminc  to  Indian 
Village,  a  distance  of  nine  miles. 

Maryland. 

•J«Bids  will  be  received  until  8  p.  m.,  June 
27  by  Conmiission  for  the  Improvement  of 
Streets,  Murray  Vandiver,  Chairman,  Havre 
de  Grace.  Md.,  for  the  improvement  of  cer- 
tain streets.  The  following  is  approximately 
the  amount  of  w-ork  to  be  done  according  to 
the  plans  and  specifications  in  the  office  of 
the  Commission:  .5.160  cu.  yds.  excavation; 
8.4^in  .s(].  yds.  bituminous  macadam;  120  cu. 
yds.  masonry.  Certified  check  for  $200  is  to 
accompany  each  bid.  Plans  and  specifications 
can  be  seen  at  the  office  of  the  Commission, 
or  will  be  fnrw;n-ded  In  express  upon  receipt 
of  $2. 

I".  P.  Lindsay  of  Gardenville,  Md..  is  the 
lirobabic    contr.-ictor    for    the    construction    of 


two  miles  of  macadamized  roadway,  known  as 
the  Old  Court  road,  between  Quarry  lane  and 
Rockland,  for  whicli  bids  were  opened  by  the 
County  Highway  Commission,  Towson,  Md., 
on  June  15.     E.  Stanton  Bosley  is  Secy. 

Preliminary  plans  for  paving  out  of  the 
$5,000,000  loan  have  been  submitted  to  the 
Paving  Commission,  Baltimore,  Md.  .Accord- 
ing to  R.  M.  Compton,  chairman  of  the  com- 
mission, the  $.500,000  available  this  year  will 
pave  about   10  miles  of  streets. 

Massachusetts. 

•J-liiils  will  be  received  until  3  p.  ni.,  June 
28,  by  the  Park  Department,  Boston,  Mass., 
at  the  office  of  the  Commission,  Olmsted  Park, 
Jamaica  Plain,  for  constructing  Bermudez  as- 
phalt roadway  on  Riverway  drive.  Plans  and 
forms  for  proposals  may  be  obtained  of  the 
Engineer,  Franklin  Park. 

Mayor  Fitzgerald,  of  Boston,  Mass.,  has 
authorized  the  expenditure  of  the  entire 
amount,  $300,000,  recently  appropriated  by  the 
Citv  Council,  for  the  improvement  of  streets. 
Of  the  total  sum,  $85,000  will  be  expended  in 
rcpaving  and  equipping  with  a  sewer  main 
Southampton  St. ;  $42,000  for  the  construc- 
tion of  Highland  .^ve.,  in  Neponset ;  $20,000 
for  the  construction  of  Wallingford  road, 
Brighton;  $25,000  for  Caterbury  St.,  West 
Roxbury,  and  $15,000  for  the  construction  and 
widening  of  Morton  St.,  between  Blue  Hill 
Ave.  and  Norfolk  St.  L.  K.  Rourke  is  City 
Engineer. 

Michigan. 

•J'Bids  will  be  received  until  4  p.  ni.,  July 
15,  by  Newd<irk  and  Ellsworth  township.  Lake 
County  Mich.,  at  the  oflSce  of  Norman  Buck- 
ner.  Clerk  of  Newkirk  township,  Luther, 
Mich.,  for  the  construction  of  lU/->  miles  of 
Class  "B"  State  Reward  Gravel  road.  Plans 
and  specifications  may  be  seen  at  the  office  of 
the  Clerk  of  Newkirk  township.  Official  ad- 
vertisement will  be  found  elsewdiere  in  this 
issue. 

The  city  of  Pontiac,  Mich.,  intends  to  pave 
South  Saginaw  St.,  from  the  .Mr  Line  tracks 
to  the  South  Blvd.;  the  first  alley  east  of  Sag- 
inaw St.,  from  Huron  St.  to  Water  St.;  and 
the  first  alley  west  of  Saginaw  St.,  from  Hur- 
on St.  to  the  river. 

Covington  township,  Baraga  County,  Mich., 
on  Jnne  19,  held  an  election  to  vote  on  the 
issuance  of  bonds  to  the  amount  of  $18,000  for 
the  building  of  a  road  from  Covington  to 
Nestoria,  and  a  road  from  Nestoria  to  the 
L'.-Vnse   township   line. 

The  City  Commission  of  Pontiac,  Mich., 
has  adopted  an  ordinance  providing  for  the 
paving  of  South  Saginaw  St.  Bids  will  be 
received  shortly. 

The  City  Clerk  of  Dowagiac,  Mich.,  has 
been  instructed  by  the  City  Conncil  to  ad- 
vertise for  bids  on  the  High  St.  pavement 
and  to  advertise  notice  of  intention  to  pave 
on  Indiana  from  High  to  Division  St.,  and  on 
Michigan  Ave.,  from  High  to  Main. 

Nil  bids  were  received  by  the  State  High- 
way Commission,  Lansing,  Mich.,  on  June  9 
for  the  construction  of  Oiie  mile  of  highway, 
including  10,000  cu.  yds.  *of  excavation  and 
emli:uikment  and  500  cu.  yds.  of  reinforced 
concrete  retaining  wall  and  culvert.  The  work 
will  be  readvertised.  Townsend  A.  Ely  is 
State  Highway  Commissioner. 

Minnesota. 

®H.  L,  Bartlett  Co.,  of  Virginia,  Minn.,  and 
P.  McDonnell  of  Duluth,  Minn.,  have  been 
awarded  the  contracts  by  the  city  of  Virginia 
for  the  paving  of  the  following  streets  and 
avenues-  Mesaba  .Ave.,  from  Spruce  to  Sago; 
Cleveland  .\ve.,  from  Maple  to  Larch ;  Pop- 
lar St.,  from  New  England  .-\ve.,  to  Railroad 
-\ve, ;  Spruce  St..  from  Ohio  Ave.  to  Rail- 
road .^ve. :  Cook  St.,  from  Central  .\ve.  to 
southwest  corner  of  the  Second  addition  to 
^Mrgin^a  :  Lake  Blvd..  from  Walnut  to  Willow 
Sts.;  W'alnut  St.,  from  Cleveland  .'\ve.,  to 
Railroad  .Vve.,  and  Central  .\ve..  from  .Sage  to. 
Larch  Sts.  The  first  named  contract  is  for  bitu- 
lithic at  $2.40  per  sq.  yd  ;  the  last  named  for 
wood  blocks  at  $2.60  per  sq.  yd,  Bids  were 
opened  June  13. 


•J"  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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Mississippi. 

^Bids  will  be  roctived  until  8  p.  ni.,  July 
3.  by  City  Clerk,  Vicksburg,  Miss.,  for  the 
construction  of  pavement  on  Belmont  St., 
from  Washington  to  Cherry  Sts.,  and  on 
Grove  St.  from  Washington  to  First  North 
Sts. 

®The  Board  of  Supervisors  of  Harrison 
County,  Gulfport.  Aliss.,  has  awarded  the 
contract  to  W.  .-\.  Ilughston  for  the  building 
of  18%  miles  of  roads  in  beat  two  for  $27,300. 

The  Board  of  Supervisors  of  Lauderdale 
County,  Meridian,  Miss.,  has  sold  bonds  to 
the  amount  of  $150,000  for  the  purpose  of 
constructing  good  roads  in  district  No.  1. 

The  City  Council  of  Jackson.  Miss.,  has  or- 
dered the  paving  of  Fortification  St.,  from 
North  Slate  to  Grayson.  The  estiinated  cost 
is  $15,000. 

Missouri. 

®The  Joplin  special  road  district  commis- 
sioners, Joplin,  Jiio..  have  let  tlie  contract  for 
grading  and  graveling  nearly  a  mile  of  road 
which  includes  the  approaches  at  the  Hall- 
wood  bridge  across  Spring  river  five  miles 
northwest  of  Cartilage,  to  the  Winters  Con- 
struction Co.,  of  Toplin.  The  cost  will  be 
about  $3,000. 

The  City  Council  of  Joplin,  Mo.,  has  adopt- 
ed an  ordinance  calling  for  the  use  of  creo- 
soted  wood  blocks  in  the  paving  of  Main  St., 
from  Third  St.  to  the  south  line  of  the  Fris- 
co right  of  way  at   10th  St. 

The  City  Council  of  Chillicolhe,  Mn.,  has 
instructed  the  city  engineer  to  prepare  plans 
and  specifications  and  an  estimate  of  the  cost 
of  paving  Webster  St..  from  the  east  line  of 
Locust  St.,  to  the  C,  M.  &  St.  P.  depot. 

Montana. 

Advices  from  Billings,  Mont.,  state  that 
Assistant  County  Surveyor  Eder  and  survey- 
ing crew  has  begun  the  surveying  of  27 
miles  of  new  county  road  in  the  vicinity  of 
Acton. 

Nebraska. 

^Bids  will  he  received  until  2  p.  ni..  June 
27,  by  County  Clerk.  Lancaster  County.  Lin- 
coln. Nebr.,  for  paving  West  P  St.,  which 
is  part  of  roads  No.  (i(;i7  and  No.  1225  from 
the  west  limits  of  the  city  of  Lincoln.  Nebras- 
ka, to  the  west  line  of  section  22.  town.  10, 
range  li,  as  per  plans  and  specifications  on 
file  in  the  office  of  county  clerk.  Engineer's 
estimates  :  .Appro.ximate  quantities  :  0,504  sq. 
yds.  paving  class  C  and  G :  8,3.50  cu.  yds. 
grading;  10,7Hu  lin.  ft.  artificial  stone  curbing, 
class  3 :  grading,  25c  per  cu.  yd. ;  paving 
classes  C  and  G,  $1.85  per  sq.  yd.;  curbing, 
class  3,  40c  per  lin.  ft.  .'\11  bids  should  be 
addressed  to  H.  E.  Wells,  County  Clerk,  and 
must  contain  a  certified  check  for  $200  made 
payable  to  the  county  clerk. 

®Dan  Hanan  of  South  Omaha  is  reported 
to  have  been  awarded  the  contract  by  the 
County  Conniiissioners,  Omaha,  Neb.,  for 
paving  the  four  blocks  of  the  boulevard  that 
runs  through  CloiUarf  precinct  on  13tli  St., 
for  $1.99  per  \  d.  Tlie  total  cost  will  be  about 
$9.001,1. 

®J.  W.  Mcfierr  has  been  awarded  the  con- 
tract by  the  ('ounty  Board  of  Commission- 
ers, Lincoln,  \'rb.,  for  grading  the  road  in 
sections  8  and  0  iii  l-'.jk  precinct,  for  $0.20  per 
on.  yd. 

A  petition  has  been  presented  to  the  City 
Coimcil  of  Hastings,  Xeb.,  providing  for  the 
extension  of  First  St.  paving  east  to  Colo- 
rado. 

New  Jersey. 

4*Bids  will  111.  received  until  8:15  p.  m.,  Julv 
3,  by  Town  Council,  Wcstfield,  N.  J.,  121  Pros- 
pect St.,  for  improving  a  section  of  Moun- 
tain .^ve.  The  engineer's  approximate  esti- 
mate of  quantities  is  as  follows:  l.fiOO  cu. 
yds.  of  e.xcavation :  5.320  sq.  yds.  of  S-in. 
bituminous  macadam:  5,500  lin.  ft.  of  under- 
drain  :  425  lin.  ft.  8-in.  undenlr.ain  outlet;  200 
lin.  ft.  12-in.  drain  and  appurtenances;  ll)5  lin. 
ft.  concrete  culverts.  Each  proposal  must  be 
accompanied  by  a  certified  check  for  $500, 
drawn  to  the  order  of  the  Treasurer  of  the 
Town  of  Westfield,  N.  J.  Ch.arles  Clark  is 
town  Clerk. 


Miller  &  Bro.  of  Cape  May,  N.  J.,  are  the 
probable  contractors  for  resurfacing  Camden 
and  Westfield  turnpike,  for  which  "bids  were 
opened  June  14  by  the  Board  of  Chosen  Free- 
holders, Camden,  N.  J.  J.  J.  Alhcrtson,  Coun- 
ty luigincer.  The  road  is  to  be  resurfaced 
with  Amiesite.     The  liid  is  $3(1,100. 

New  York. 

•f'Pdds  will  be  received  tmtil  8  |).  m.,  Jidy  5, 
by  Commissioners  of  Public  Works.  Ole.an.'  N. 
v.,  for  the  improvement  of  Washin.gton  St. 
from  Fourth  to  13th  Sts..  by  paving  with  wire- 
cut-hig  pavement  on  concrete  foundation,  in- 
cluding approximately  9,800  sq.  yds.  of  pave- 
ment anil  0,OnO  lin.  ft.  of  curb.  John  H.  G.iy- 
nor  is  City  Engineer. 

•J»Bids  will  be  recciveil  until  8  p.  m.,  July 
(1,  l).v_  Conniiissioners  of  Public  Works,  ()le;ni. 
N.  v..  for  the  improvement  of  South  Third 
St.,  by  constructing  5,000  sq.  yds.  of  wire-cut- 
lug  pavement  on  concrete  foundation  in  South 
Third  St.,  from  State  to  Green  .Sts.  The  work 
will  include  3.500  lin.  ft.  of  stone  curb.  Plans 
and  specifications  can  be  obtained  of  the  City 
Engineer,  J.  H.  Gaynor,  City  Bldg. 

A]\  bids  received  by  Charles  P..  Stover, 
President  of  the  Park  Board,  New  York  City, 
on  June  15,  for  the  reconstruction  of  the  sur- 
face of  Hudson  River  road  with  gravel  and 
asphaltic  liinder;  aKo  roadway  of  tlie  Bronx 
and  Pelham  Parkway  frcmi  Williamsbridge 
road  to  \\'hitc  Plains  road,  have  been  rejected. 
The  lowest  bid  received  was  from  the  Conti- 
nental Pub.  Works  Co.,  2  Rector  St.,  New 
York,  which  was  $1.21  per  sq.  vd.,  or  a  total 
of  $27.fit!o. 

Superintendent  of  Highways  E.  .\.  How- 
ard, Oswe.go.  N.  Y..  has  been  notified  by  the 
.State  Highway  Commission  that  the  plans 
have  been  drawn  for  the  improvcnunt  cf  the 
Fruit  V:dley  Southwest  Oswego  mad.  and 
that  liids  will   soon  be  asked. 

Tentative  plans  have  been  made  by  the 
Village  Trustees  of  Seneca  Falls.  N.  Y.,  for 
the  submission  to  the  voters  of  the  vill;ige  at 
an  enrlv  d;iti  of  a  bonding  and  paving  propo- 
sition. If  the  plan  is  carried  o\n  the  village 
will  pa\e  the  most  important  streets  wivh 
brick. 

North  Carolina. 

The  Inwn  of  Smithlield,  N.  C.  will  sell  ini- 
pr(i\emcnt  bonds  on  July  3  to  the  amount  of 
$55.<i(in,  H.  L.  Skinner  is  Clerk.  James  .\. 
Weill  Ills  is  Mayor. 

The  street  committee  of  the  Board  of  .-M- 
denneii,  .Asheville,  N.  C.  has  decided  to  pave 
Magnolia  .\ve.  with  bitulithic,  from  Cumber- 
land tn   .\nr;Ii   Main   St. 

North  Dakota. 

<^l'iids  will  he  received  until  8  p.  m..  July 
3,  liy  City  Council  of  Valley  City.  \'.  Dak.,  for 
stone  for  such  three  and  four  ft.  crossings 
as  may  be  laid  by  ihe  city  during  the  ensuing 
_\  ear.     M    .1.   Boyd  is  City  .Xuditor. 

Ohio. 

»J»Mid<  will  be  riceixed  until  noon,  July  3, 
by  B.  M.  Cook,  Clerk.  Lakewooil,  ().,  for  fur- 
nisliiiiLr  hdior  and  material  necessary  for  lay- 
ing delinquent  sidewalks  of  stone  in  accord- 
ance uitli  plans  and  specifications  on  file  at 
the  .  fiire  of  the  Clerk  and  of  William  H. 
F.vers  F.nnineering  Co.,  'XVI  The  .\rcade, 
Cleveland,  O.  ^ 

•J«l'.ids  wili  lie  received  until  noon,  June  27. 
b\  Hirector  of  Public  Service.  Lorain,  O.,  for 
furnishin.g  the  necessary  labor  and  iiKiterial 
for  the  ini|)roveinent  of  the  followin.g  streets: 
I-last  I'.rie  .\ve..  by  paving  from  Colorado 
Ave.  to  F.  line  of  Gregg's  .Addition  with  Bit 
uniinons  .Mac:idain,  Bituminous  Concrete, 
Sheet  .Asplnilt.  Block  .\sphalt,  or  X'nrificd 
Brick,  with  the  necess.ary  e.\ca\alion,  dr.ain- 
age  and  curhin.g.  foundations,  etc.  The  first 
.-liley  v.est  of  Broadway  from  7tli  St.  to  10th 
St..  with  Sheet  .Asphalt,  Block  Asphalt,  or 
\'itrifier!  Brick,  with  the  necessary  excavation, 
draiii:ige.  curliing.  foundations,  etc.  Hamil- 
ton .\ve.,  bv  paving  from  5th  St.  to  8;b  St. 
with  Sheet  '.Asphalt,  Block  .Asphalt,  Vitrified 
Brick,  with  the  necessary  excavation,  drain- 
ing, curbing,  foundation,  etc.  L.  B.  Johnson 
is  Herk. 
•}«Bids  will  lie  received  until  June  21.  by  W. 


B.  Golden,  Clerk,  .\thens,  (_)..  for  furnishing 
the  necessary  labor  and  material  for  the 
grading,  draining,  curbing  and  paving  of  El- 
liott St.,  from  Mill  St.  to  Morris  .Ave.  in  the 
village. 

^Bids  will  be  received  at  Mt.  Gilead.  Ohio, 
by  the  .Morrow  County  Coniniissioners,  July  7, 
for  the  macadamizing  of  the  following  roads. 
Mills  Road,  Canaan  Township,  length  of  road 
3  miles;  Kirk  Road,  Westfield  Township, 
length  of  road  4.5(1  miles;  Osborn  Road.  Card- 
ington  and  Lincoln  Townships,  length  of  road 
1  miles;  Clark  and  Purington  Koad,  Peru 
■|'ownship,_  length  of  road  3'L.  miles.  Plans 
and  specifications  on  file  with  the  County 
.Auditor  and  David  L'nderwood,  County  Sur- 
veyor. 

®Frank  Downs  has  been  awarded  the  con- 
tract by  the  Stark  County  Coniniissioners, 
Canton,  O.,  for  brick  paving  the  North  In- 
dustry Road  for  a  distance  of  214  miles  for 
$2!),397.     Bids  were  opened  June  11. 

®Wm.  P.  Flynn,  Chase  .Ave.,  Cincinnati,  O., 
has  been  avvarded  the  contract  by  the  County 
Commissioners,  Cincinnati,  for  "the  improve- 
nieiit  of  Springfield  pike  from  Gas  Hall  in 
Carthage  tti  Cincinnati.  Hamilton  &  Dayton  R. 
R.  bridge  in  Hartwell  in  S[)ringfield  town- 
ship. The  contract  price  is  $1,122.  Bids  were 
opened  June  0  |.y  l-"red  Dreihs,  clerk. 

®J.  M.  Quill,  Temple  Court  Bldg..  Cincin- 
nati. ().,  has  been  awarded  the  contract  by 
the  Department  of  Public  Service,  Cincinnati, 
for  the  improvement  of  Hooker  .St.,  from 
Alontana  .Ave.,  to  Broadwell,  for  $2,717.  The 
work  includes  grading,  cement  curb  and  gut- 
ter, niacadaiiiii'ing  the  roadway,  and  construct- 
ing basins  and  dr.ains.  Bids  were  opened  May 
31.  John  J.  Werner  is  clerk  of  the  depart- 
ment. 

'>'b>:nik  Files.  R.  ]•'.  District  .\o.  I.  San- 
dusk.\\  O.,  has  been  awarded  the  contract  by 
the  County  Cnnimissioners  of  Erie  County, 
Saiidiisk\'.  for  the  construction  of  the  state 
road  beginning  at  the  corporation  line  at  Ver- 
million and  running  south  1,7(I0  ft.,  for  $1,800. 
Piids  were  opene<l  June  12  liy  J.  Diest.  County 
.Auditor. 

®Turner  &  Olson  of  >'oungstown,  O.,  have 
been  awarded  the  contract  by  the  Department 
of  Public  Service  of  that  city  for  the  paving 
of  Hillnian  St..  from  .Mt.  Pleasant  to  Warren 
.Ave,,  for  $-!n.liOii.  Bids  were  opened  June  9. 
W.   H.  McMillin  is  clerk  of  the  department. 

®Tlie  County  Coniniissioners,  Cincinnati, 
O.,  have  awardcti  R.  b".  Cash  the  contract  for 
repairing  the  Bond  road  from  Montgomery 
Pike  to  C.imargo  Pike  for  $15,500;  ().  E.  Rob- 
inson the  contract  for  repairing  Colerain  Pike 
from  Mt.  .Airy  to  the  Poole  road  for  $5,893, 
and  for  improving  Coinplon  road  for  $1,952; 
H.  E.  Steele  the  contract  for  macadamizing 
the  extension  of  the  .Struble  road  from  Pippin 
road  to  the  llamihon  Pike  for  $l.ii53. 

®The  County  Coniniissioners,  Cincinnati  C, 
have  :iw;irded  the  contract  for  the  change  of 
route  and  improvement  of  Crookshank  road, 
Sumniil,  to  the  Joe  Grandison  Construction 
Co..   for  $15.98(.;. 

®The  contract  for  the  p.aving  of  -Spring 
Grove  .Ave.  from  Knowlton's  corner  to  the 
cemetery  gate  has  been  awarded  by  the 
County  Commissioners.  Cincinnati,  O..  to  J. 
M.  Quill,  Temple  I'ourt,  C'incinnati,  for  $95,- 
180.  Granite  jiaving  will  be  used.  P.ids  were 
opened   June   0. 

The  City  Council  of  Delaware,  O.,  has 
passed  a  resolution  ordering  the  service  direc- 
tor ;o  improve  Wilder  St..  Fair  .Ave.,  and 
C]i:inning    St.,   by   piking,    rolling,   etc. 

I'l.nis  ,ind  specifications  for  the  repair  of 
the  Blue  Rock  Pike  from  Colerain  Pike  to 
the  Miami  River  at  a  cost  of  Sll.fiOO  have 
been  ajiproveil  and  the  work  ordered  adver- 
tised   by    the   County    Commissioners.   Cincin- 

Tlie  estiinated  cost  of  improving  Main  St., 
from  H.irdin  St.  to  the  bri<lge.  Findlay,  O., 
as  submitted  to  the  City  Council,  has  been 
[ibiccd  at  $33,f)73.     Brick  will  be  the  material. 

The  City  Council  of  Toleilo.  O.,  has  passed 
.1  resolution  providing  lor  the  repaving  of  St. 
I.  lair  St..  from  Monroe  to  Emerald  St.  The.- 
niati  ri.-d  lias  ni:)t  as  yet  been  selected. 


•I-  indicates  work  now  open  for  bids       ®  indicates  a  contract  let  recently. 
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Mayor  H.  D.  Cook  of  Ashtabula.  O.,  is 
agitating  the  paving  of  Lake  St.,  its  full  width 
from  the  subway  to  Erie  St. 

The  city  of  Wapakoncta.  O.,  has  sold  bonds 
amounting  to  $;HT.."i(M)  for  the  purpose  of  pav- 
ing two  principal  streets. 

The  City  Council  of  Findlay,  O..  is  making 
arrangements  to  repave  Main  St.,  from  Har- 
din St..^  to  the  C,  H.  &  D.  tracks  on  North 
Main  St.  The  estimated  cost  will  be  about 
$40,000. 

The  City  Council  of  Bryan,  O.,  has  decided 
to  pave  East  High  St.  with  brick  as  soon  as 
bonds  can  be  sold  and  other  preliminary  work 
completed.  The  improvement  will  extend 
from  the  present  pavement  east  to  and  across 
the   Cincinnati   Xorthern   railroatl  tracks. 

Oklahoma. 

Tlie  tirst  petition  for  the  estahlislmient  of 
a  road  district,  as  provided  for  in  the  new- 
state  law,  has  been  tiled  with  llie  County  Com- 
missioners, Oklahoma  City,  Okla.  The  dis- 
trict includes  two  roads,  from  the  eastern  to 
the  western  and  from  the  northern  to  the 
southern  boundaries  of  the  county,  intersect- 
ing at  Oklahoma  City.  Lateral  roads  will  also 
be  improved,  amounting  to  about  288  sq. 
miles.     The  estimated  cost  is  $500,000. 

Oregon. 

©According  to  information  from  Hood  Riv- 
er, Ore.,  Walter  G.  E.  Smith  has  been  granted 
the  contract  for  the  improvement  of  the 
county  road  on  the  West  Side  from  the  front 
of  the  Epping  ranch  to  Tucker's  hill.  The 
road,  which  is  about  two  miles  in  length,  will 
be  graded  and  luacadamized. 

.■\  number  of  business  men  of  Burns  and 
other  Harney  County  points  recently  visited 
Vale.  Ore.,  on  belialf  of  a  plan  to  improve  the 
road  from  Vale  to  Burns. 

Pennsylvania. 

4*Bids  will  be  received  until  lo  a.  m.,  July 
1.  by  Road  Supervisors  of  Jefferson  township, 
Fayette  County,  Pa.,  for  the  grading  and 
biulding  a  inacadam  telford  road,  10,700  ft. 
long",  including  bridges  and  culverts.  Plans 
and  specifications  are  on  file  with  W.  H. 
Binns.  Secv.  of  the  Board,  Favette  Citv,  Pa., 
R.  F.  D.     ■ 

®The  Elmira  Construction  Co.,  has  been 
awarded  the  contract  by  the  Town  Council. 
Ridgeway,  Pa.,  for  setting  curb,  and  for  grad- 
ing, paving,  including  2,b()0  cu.  yds.  of  excava- 
tion. 7,000  sq.  yds.  of  paving,  .5.600  lin.  ft.  of 
curbing.  Bids  were  opened  June  12.  F.  W. 
Ward  is   Borough  Engineer. 

®The  City  Council  of  Butler.  Pa.,  has 
awarded  the  contract  for  the  paving  of  Brugh 
Ave.,  South  Side,  to  Norman  Boyer.  and  the 
contract  for  the  paving  of  First  St.,  to  Tony 
Morelli.     Brick  will  be  used. 

®The  City  Council  of  Greensbnrg.  Pa.,  has 
awarded  the  contract  for  constructing  about 
one  mile  of  pavement  to  Luther  F.  Edwards, 
of  Yardley.  for  $22,213.  The  streets  to  be 
paved  are  Manahan  St.,  to  O'Hara  St.;  Cen- 
ter Ave.,  from  Grant  St.  to  Beacom  St. ; 
Hawthorne  .\ve.,  from  Joe  St.  to  an  alley  on 
the  west ;  Maple  Ave.,  from  Kenneth  Ave.  to 
the  borough  line  on  the  north,  and  the  alley 
between  Joe  and  Division  Sts.,  from  Otter- 
man  St.  to  the  property  of  W.  A.  Wilson. 

The  residents  of  that  portion  of  Torrence 
St.,  from  Findley  St.,  to  Mitchell  Ave.,  Punx- 
sutavvney.  Pa.,  have  petitioned  the  City  Coun- 
cil to  pave  that  section  of  the  street  with 
brick. 

Plans  for  the  construction  of  the  new 
driveway  from  Water  St.,  to  the  wharves, 
Pittsbur,e.  Pa.,  have  been  completed  and  prep- 
arations for  receiving  liids  for  the  work  are 
being  completed.  Tlie  mndwav  will  cost  about 
$25,000. 

Tennessee. 
•{•Bids  will  be  received  until  fi  p.  m.,  lulv 
20,  by  W.  M.  Dunlap.  City  Commissioner, 
Johnson  City.  Tenn.,  for  the  construction  of 
bridges,  sewers,  storm-water  drains,  concrete 
curb  and  gutter  and  street  paving  with  lirick, 
asphalt,  bitulithic,  wood  block,  granitoid  or 
tar  macadam  fnr  improvement  districts  No.  7 
and    No.   8  according   to   plans   and    specifica- 


tions in  the  office  of  the  City  Engineer.  Pro- 
posals with  specifications  for  any  good  pav- 
ing will  lie  considered.  5,000  cu.  yds.  excava- 
tion; 23,000  sq.  yds.  street  paving;  12,00U  lin. 
ft.  curb  and  gutter;  1,600  lin.  ft.  0-in.  sewer 
connections;  UOO  lin.  ft.  15-in.  T.  C.  drains;  11 
catch  basins;  l(i  cu.  yds.  reinforced  concrete 
to  cover  drain  8  ft.  wide.  E.  E.  Ellsworth  is 
Recorder. 

®.-\t  a  recent  meeting  of  tlie  road  com- 
mission, Knoxville,  Tenn.,  the  contract  for  the 
reconstruction  of  the  Kingston  pike  was 
awarded  to  Peters  &  Gibson.  This  contract 
inch\des  the  reconstruction  of  that  road  from 
tlie  city  limits  to  the  forks  of  the  road, 

®Contracts  for  the  paving  of  30  streets 
have  been  awarded  by  the  Board  of  City  Com- 
missioners, Memphis,  Tenn.,  the  most  im- 
portant of  which  will  be  the  contract  for  pav- 
ing Union  Ave.,  from  Dunlap  St.,  to  McLean 
Blvd.,  with  asphalt.  This  contract  was 
awarded  H.  P.  Streicher  &  Co.,  Memphis,  for 
$106,000. 

®The  City  Council  of  Knoxville,  Tenn.,  has 
awarded  the  contract  for  paving  improvement 
districts  Nos.  41,  89,  90  and  92  to  the  Barber 
Asphalt  Pavmg  Co.,  of  Philadelphia.  All  of 
the  districts  will  be  paved  with  asphalt  and  a 
5  in.  base  will  be  used  in  four  of  the  dis- 
tricts, a  6  in.  base  having  been  ordered  for 
district  No.  89,  Central  St.  The  cost  -will  be 
$1.78  per  sq.  yd.,  for  the  5  in.  and  $1.88  per  yd. 
for  the  6  in. 

The  council  committee,  Nashville,  Tenn., 
has  asked  Ihe  Board  of  Public  Works  that  the 
money  proposed  by  a  bill  now  pending  in  the 
council  for  Demonbreun,  Fourth  .\ve.,  and 
other  streets,  be  used  on  the  up-town  section. 

Utah. 

P.  J.  Moran  of  Salt  Lake  City.  Utah,  on 
June  2  submitted  the  lowest  bid  to  the  City 
Council  of  that  city  for  curb  and  gutter  ex- 
tension No.  16.  contract.  The  bid  is  $12,357. 
G.  F.  McGonagle  is  City  Engineer. 

The  following  bids  were  received  June  7  by 
the  city  of  Salt  Lake  City,  Utah,  G.  F.  Mc- 
Gonagle, City  Engineer,  for  sidewalk  exten- 
sion 179;  (1)  bid  of  McKay  &  Reed,  (2)  Gil- 
lis  Construction  Co.,  (3)  James  Kennedy  Con- 
struction Co.,  (4)  Strange  &  Maguire  Con- 
struction Co.,   (5)   Benj.  F.  Tibby : 


Abutters  Portion: 

Ex.    cu.   yds 24,902.60 

4-in.   cement  walk    522,729.78 

tl-in.  cement   walk    11,195.00 

Removing  Trees; 

fi-in.  or  less  in  diam 19.0 

i',-in.  to  12-ln.  diam 52.0 

li'-in.   .and   over 126.0 

4-in.x6-in.  guard  timbers,  lin.  ft 3,969.0 

Finn,  and  Setting: 

Flumes.   M    ft.  B.M 85.99 

Const.  16-in.   bridge,  M.  ft.  B.M 0.655 

Removing  fence,  lin.  ft 4,592.1 

Resetting  old  flumes,   lin.  ft 140.0 

Furn.  and  Laying  Vit.  Pipe: 

4-in..  lin.  ft 730.0 

i;-in..  lin.   ft 170.00 

S-in.,  lin.  ft 70.00 

10-in.,  lin.  ft 100.00 

IL'-in.,  lin.  ft 47.5 

15-in.,  lin.   ft 55.0 

l.S-in.,  lin.  ft 40.0 

Pipe  cut  oft  and  plugged 1.0 

Fire  hj-drant  moved  45  ft 1.0 

Remove   coal   sheds 1.0 

Total  abutter   

Rate  per  front  ft  6'  walk,  front  ft..   41.690.70 
Rate  per  front  ft.  5'  walk,  front  ft..   48,178.34 

Citv  Portion: 
Exoav.    cu.    yds 24,902.60 

Gr.ind    Total    


West  Virginia. 

•J«Bids  will  be  received  until  noon,  July  3, 
liy  Court  of  Wood  County,  Parkersburg,  W. 
Va.,  for  the  construction  of  brick  pavement  on 
Williamstown  Road,  Dudley  Ave.,  Northwest- 
ern Pike  and  Staunton  Pike.  W.  H.  McDow- 
ell is  President  of  the  court,  and  C.  S.  Skid- 
niorc  is  County  Engineer. 

•J»Bids  win  be  received  until  1  p.  m.,  July 
6.  by  Board  of  Commissioners,  Huntington, 
W.  Va.,  for  the  construction  of  vitrified  brick, 
sheet  asphalt,  bitulithic.  concrete  asphalt,  tarvia 
or  asphalt  block  pavement  on  various  streets. 
John  Coon  is  Commissioner  of  Streets.  A. 
1!,   M;iupin  is  City  Engineer. 

Wisconsin. 

^Bids  will  be  received  until  2  p.  m.,  July  17, 
In-  Board  of  Public  Works,  Rhinelander,  Wis., 
for  furnishing  the  necessary  labor  and  ma- 
terial for  the  improvement  of  the  following 
named  streets  and  portions  thereof  in  the  city 
by  constructing  thereon  a  first-class  macad- 
am roadway  with  combined  cement  curb  and 
gutter  on  both  sides  thereof  and  doing  neces- 
sary grading,  excavating,  and  furnishing  the 
materials  therefor,  all  in  accordance  with 
plans  and  specifications  on  file  in  the  office  of 
the  City  Clerk.  Brow-n  St.,  from  Frederick  St. 
to  the  "Soo"  Line  viaduct;  Baird  Ave.,  from 
Dahl  St.  to  Phillips  St.;  and  Oneida  Ave., 
from  Anderson  St.  to  the  north  side  of  the  in- 
tersection of  same  with  King  St.,  and  all  inter- 
vening street  intersections.  The  work  shall 
be  commenced  forthw-ith,  and  shall  be  com- 
pleted before  the  1st  day  of  November.  1911. 
G.   C.  Jewell  is  Chairman  of  the  Board. 

®Tbe  Larsen-Strey  Co.,  of  Oshkosh.  Wis., 
has  been  awarded  the  contract  by  the  City 
Council  of  that  city  for  the  repaving  of  13th 
St.,  from  Oregon  St.  to  the  crossing  of  the 
Wisconsin  Central  railway,  and  the  White 
Construction  Co.,  of  Milwaukee,  was  awarded 
the  contract  for  the  repaving  of  .-Mgoma  St., 
from  West  .\lgoma  St.  to  Murdock  St.,  with 
asphalt. 

The  City  Council  of  Wausau,  Wis.,  has  de- 
cided to  pave  Washington  St.,  between  Third 
and  Fourth,  w-ith  vitrified  brick: 

Canada. 

^Bids  will  be  received  until  6  p.  ni.,  June 
24.  by  J.  McTeigue,  City  Clerk,  Port  Arthur, 
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Virginia. 

®The  Board  of  Control  of  Norfolk.  Va.. 
has  awarded  the  contract  for  paving  with  old 
stone  and  setting  curbing  on  the  street  of  the 
Fourth  w-ard.  material  to  be  taken  from  Bank 
St.,  to  P.  W.  Ruth  &  Co.,  for  $0.49  per  sq. 
vd.,  and  $0.07  per  lin.  ft.  The  total  amount 
is  about  $2,290. 

The  Leesburg- Washington  Good  Roads  -As- 
sociation has  been  incorporated  for  the  pur- 
pose of  rebuilding  that  part  of  the  old  Lees- 
1)urg  and  Georgetown  Turnpike  w-hicli  lies 
between  Leesburg  and  Langley.  in  Fairfax 
Countv. 


Out.,  fur  paving  streets  in  the  city  as  f ollow-s : 
Bay  St,  Cumberland  to  Algoma — With  as- 
phalt block,  sheet  asphalt  and  bitulithic.  and 
laying  and  paving  street  car  tracks  according 
to  Engineer's  plans,  etc.  Estimated  quantities: 
Pavement,  appro.ximately  4.784  sq.  yds. ;  curb 
and  gutter,  approximately  2,930  lin.  ft. ;  track 
construction,  approximately  3,166  sq.  yds.  .^1- 
goma  St.,  Bay  to  John — Estimated  quantities : 
Pavement,  approximately  4.100  sq.  yds.:  curb 
and  gutter,  approximately  2.060  lin.  ft. ;  track 
construction,  approximately  3,378  sq.  yds.  Al- 
goma St..  John  to  Queen — Intimated  quanti- 
ties :   Pavement,  approximately   1,685  sq.  yds.'; 


4"  indicates  -work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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curl)  and  gutter,  aiiproximately  'H>>  lin.  ft.; 
track  construction,  approximately  84-5  sq.  yds. 
Pearl  St.  South,  Water  to  Court  (no  street 
car  tracks) — Estimated  quantities:  Pavement, 
approximately  4,3G0  sq.  yds. ;  curb  and  gutter, 
l,83ij  lin.  ft.  Cameron  St.,  Cumberland  to 
Court  (no  street  car  tracks) — Estimated 
quantities:    Pavement,  aproximately,  1.780  sq. 


yds.;  curl)  and  .gutter,  1,310  lin.  ft.  This  hitter 
street  to  include  tender  for  construction  with 
Rocmac.  .All  tenders  must  include  construc- 
tion of  proper  curbs  and  gutters.  Further 
instructions  as  to  specifications  and  forms  of 
tender  may  be  obtained   from   the  City   Engi- 


neer. 

®A. 


B.  ,\.  Cunnin.i^liain.  Melville.  .Sask..  has 


been  awarded  the  contr:ict  for  the  construc- 
tion of  cement  sidewalks  at  Fort  Qn'.Appelle, 
Mann.,  amounting  to  aiiproximatel)-"  IT.i'.V)  sq. 
ft.  cnrl),  lane  and  street  crossings.  Bids  were 
opened  June  l"i  by  W.  Thomson,  Secy.-Treas. 
The  Civic  Committee  on  Works,  Toronto, 
Ont.,  has  decided  in  favor  of  the  extension 
of  Victoria  St.,  from  Gerrard  St.  northward 
to  Carlton   St. 


Alabama. 

®Connnissioners  of  Lauderdale  County  at 
Florence,  .\la.,  have  awarded  the  contract  for 
the  ^instruction  of  a  steel  bridge  across  the 
Elk  River  to  .Austin  Bros.,  .Atlanta.  Ga.,  at 
$2(»,ni_i().  The  structure  which  will  connect 
Lauderdale  and  Limestone  counties  will  span 
the  river  on  the  old   Huntsville  stage  route. 

California. 

Plans  and  specifications  have  been  adopted 
by  the  Board  of  Trustees,  Tehama,  Cal.,  for 
the  construction  of  an  approach  to  the  new 
county  bridge  across  the  Sacramento  River. 
Bids   for   the  work  are  being  received. 

Representatives  of  the  Merchants  Associa- 
tion of  Rio  Vista,  Cal.,  recently  met  with  the 
Solano  County  Board  of  Supervisors  at  Fair- 
field. Cal.,  seeking  the  co-operation  of  that 
county  with  Sacramento  County  in  building 
a  new  bridge  across  the  Sacramento  River  at 
Rio  Vista. 

A  delegation  of  citizens  from  Esparto  has 
petitioned  the  Board  of  Yolo  County  Super- 
visors, Sacramento.  Cal.,  for  the  construction 
of  a  bridge  over  Cache  Creek  at  that  point. 

Connecticut. 

At  a  ineeting  of  a  joint  board  of  Fairfield 
and  New  Haven  Counties  in  Bridgeport, 
Conn.,  it  was  decided  to  take  action  on 
strengthening  the  Shelton  bridge  over  the 
Housatonic  River  between  .Shelton  and  Derby. 

Florida. 

^Bids  will  be  received  until  July  27  by  City 
of  Tampa,  Fl.a..  for  the  construction  of  a 
bascule  liridge  over  Hillsboro  River  at  Lafay- 
ette .St.  .According  to  plans  the  structure  will 
be  4110  ft.  long,  80  ft.  wide  with  15  ft.  clear- 
ance. The  work  will  include  concrete  ap- 
proaches.     D.    I!.    McKay   is   Mayor. 

^Board  of  Public  Works,  Tampa,  Fla.,  will 
receive  bids  until  about  July  21  for  plans, 
specifications  and  proposals  for  the  construc- 
tion of  an  80-ft.  bascule  type  bridge  of  con- 
crete  construction    at   Lafayette   St. 

Georgia. 

•J«Bids  are  being  asked  liy  George  T.  Smith, 
Mayor.  Covington.  Ga.,  for  the  construction 
of  a  concrete  bridge  2fi  ft.  high,  tiO  ft.  wide 
and  li">  ft.  long. 

Idaho. 

.A  party  including  .State  Engineer,  Boise, 
Idaho,  and  C.  H.  Alull,  City  Engineer  of 
Twin  Falls,  Idaho,  recently  decided  upon  the 
definite  location  for  the  construction  of  the 
$12,000  bridge  across  the  Snake  River  near 
Clear  Lakes. 

City  Council  of  Weiser,  Idaho,  has  granted 
a  petition  of  the  citizens  for  the  construction 
of  a  cement  liridge  over  Monroe  Creek.  As 
jiroposed  the  structure  will  have  a  24-ft.  road- 
way. 

Illinois. 

(•)Floyd  Finchum.  Town  Clerk  of  Plainville. 
III.,  has  awarded  the  contract  for  the  con- 
struction of  the  M.astings  bridge  in  Richfield 
Township,  .Adatns  Cnuntv,  to  C.  A.  Weaver 
&  S.m  of  Clavtnn.  111.,  for  $l,5n.j.  Bids  were 
opened   May  20. 

®The  contract  for  the  construction  of  two 
steel  bridges  in  May  township,  Illinois,  has 
been  awarded  to  T.  J.  Covert.  Palmer,  111., 
at  Sl.40.5.  One  structure  will  be  42  ft.  and 
the  other  32  ft.  long. 

®Thc  Myers  Construction  Co.,  St.  ■  Louis. 
Mo.,  has  been  awarded  the  contract  for  the 
construction   of   a   large  bridge   for  the   Rock 


Ishnul  Southern  Ry.  Co.,  of  which  VV.  W. 
Alct^nllough,  Monmouth,  111.,  is  General  Man- 
ager. 

The  S.anta  Fe  System  has  planned  to  re- 
place bridges  Nos.  18  and  79,  Eastern  Divi- 
sion, at  an  estimated  cost  of  $17,911,  chang- 
ing deck  of  bridge  No.  A83,  Los  .Angeles 
Division,  at  a  cost  of  $10,000,  extension  of 
bridge  No.  r/.iSB.  Arkansas  River  Division, 
at  an  estimated  cost  of  $9,100,  renewal  of 
bridge  No.  4"i9,  Missouri  Division,  at  a  cost 
of  $4.<inii:  to  cover  cost  of  raising  grade  five 
feet  at  Bridge  No.  3296  and  renewing  with 
open  deck  trestle  an  appropriation  of  $."),000 
has  been  made. 

Advices  from  Champaign.  III.,  state  that 
the  Conmiissioners  of  Union  District  No.  1 
from  the  townships  of  Ogden  and  Oakwood 
recently  met  at  that  city  to  discuss  the  matter 
of  replacing  bridges  in  Oakwood  township. 
Vermilion  County,  wdiich  had  been  removed 
for  the  widening  and  deepening  of  ditches 
throughout  that  district.  Z.  D.  Alsip,  Ogden, 
III.,  is  one  of  the  commissioners. 

It  is  understood  that  the  Chicago,  Milwau- 
kee &  Gary  R.  R.  Co.  will  soon  take  up  the 
matter  of  constructing  a  new  steel  and  cement 
bridge  over  East  Main  St.  Road  at  DeKalb, 
III.  I.  W.  Troxel,  Rockford,  111.,  is  Chief  En- 
gineer of  the  Railroad. 

All  bids  received  on  June  10  at  the  Court 
House.  Jersey'ville.  111.,  for  the  construction 
of  a  reinforced  concrete  superstructure  on 
old  stone  abutments,  in  Rosedalc  Township, 
Jersey  Crninty.  have  been  rejected.  Wm. 
Brown  i^  Town  Clerk. 

Indiana. 

•J»Bids  will  be  received  until  10  a.  m.,  July 
■5,  by  Board  of  County  Commissioners,  Val- 
paraiso, Ind..  for  the  construction  of  Bridge 
No.  141  in  Morgan  township,  consisting  of 
•30  ft.  span  and  concrete  superstructure:  Bridge 
No.  142.  Morgan  township,  with  30  ft.  span 
and  concrete  substructure;  Bridge  No.  143  in 
Pleasant  township  with  3(5  ft.  span,  pony  steel 
truss  on  skew  with  plank  floor  on  concrete 
substructure;  Bridge  No.  149  in  Roone  town- 
ship with  30  ft.  span  with  concrete  substruc- 
ture; Bridge  No.  lol  in  Boone  township  with 
50  ft.  span,  pony  steel  truss  on  skew,  wdth 
plank  floor  on  concrete  substructure;  Bridge 
No.  155  in  Pleasant  township  with  5n  ft.  sjian. 
pony  steel  truss,  with  10  ft.  roadway  and 
coniliination  concrete  and  steel  tube  substruc- 
ture.    C.  .A.  Blachly  is  County  .Auditor. 

♦|«Bids  will  be  received  until  2  p.  m.,  June  20, 
by  Board  of  Rush  County  Commissioners. 
Rushville,  Ind.,  f(.ir  the  construction  of  several 
arches  and  bridges.  J.  M.  Stone  is  .Auditor 
of   Rush   (rounty. 

•{•Bids  will  be  received  until  10  a.  m.,  July 
3,  by  Board  of  La  Porte  County  Commis- 
sioners, La  Porte,  Ind.,  for  the  construction 
of  several  britlges  throughout  the  county.  F. 
A.  Haushcer  is  County  .Auditor. 

^•I'ids  will  be  received  until  July  5.  by 
Board  of  Bartholomew  County  Commission- 
ers, Columbus.  Ind..  for  the  construction  of 
several  county  bridges.  P.  J.  Safer  is  County 
.Auditor. 

•{•B'ids  will  be  receiveil  until  1  :3n  p.  m., 
July  5,  bv  Board  of  Parke  County  Commis- 
sionirs,  Rockville,  Ind..  for  the  construction 
and  repair  of  certain  bridges.  J.  E.  Elder  is 
County   ,\nditor. 

•J-Bids  will  be  received  until  |0  a.  tn.,  July 
fl.  by  Board  of  l.aporte  County  Commission- 
ers.  Laporte,   Ind..   for   the   construction   of   a 


certain    number    of    county    bridges.      F.    A. 
Hausheer  is  County  Auditor. 

®The  Board  of  County  Commissioners, 
Connersville,  Ind.,  has  awarded  the  contract 
for  1:he  construction  of  a  concrete  bridge  over 
Williams  Creek,  west  of  Hawkins,  to  Pavne- 
Thomas  Bridge  Co.,  at  $2,277. 

®Tlie  County  Commissioners  at  Columbus, 
Ind.,  have  awarded  the  contracts  for  the  con- 
struction of  the  Williams  Bridge,  Rock  Creek 
township,  and  Finkle  Bridge,  in  Clay  town- 
ship, til  Harmon  Bros.,  at  $035,  and'  Forest 
Meredith,  at  $345,  respectively. 

Commissioners  of  Boone  County  at  Leban- 
on, Ind.,  have  received  bids  for  the  construc- 
tion of  bridges  as  follows:  John  Adams, 
bridges  Nos.  147.  at  $2-53.50;  153,  $323;  159, 
$275;  IC.3.  $288;  105,  $;i21.14;  KiO.  $422;  107, 
$023;  D.  P.  Turner,  bridges  Nos.  152.  $473.07; 
157,  $498.  Shahan  &  McCarthv,  No.  108, 
$040.  Rufus  Davidson,  Nos.  142,  $145;  145, 
$3iiii:  140.  $:&5;  150,  $295.  Earl  McDonald, 
No.   151.  $344. 

Iowa. 

All  bids  received  June  ."^  by  F.  W.  Leedham, 
County  Auditor.  Clinton,  la.,  for  the  construc- 
tion of  three  steel  bridges  in  Clinton  County, 
were  rejected.  R.  C.  Hart,  Clinton.  la.,  is 
County  Engineer. 

Citizens  in  the  vicinity  of  Bettendorf,  cast 
of  Davenport,  la.,  have  iiefitioned  the  Board 
of  .Scott  County  .Supervisors  at  Davenport, 
la.,  for  the  construction  of  a  new  bridge  to 
replace  the  one  now  on  Middle  Road. 
Kansas. 

^Bids  will  be  rccei\  ed  up  to  nocin.  July  3, 
1911.  at  the  Court  House  in  Leoti  for  a  bridge 
to  be  built  in  Wichita  County.  George  E. 
Ballard,  County  Clerk,  Leoti,  Kansas.  White 
Woman  Brid.ge.  Concrete  bridge  abutments 
having  a  total  height  of  22  ft.  and  a  20-ft. 
roadway.  Total  aminnit  of  concrete  207  cu. 
yds.  Excavation  will  be  in  sand;  foundation 
to  be  carried  4  ft.  below  bed  of  stream:  or- 
dinarily, stream  is  dry.  Wood  poles  may  have 
to  be  used.  Contract  includes  reniovin,g  and 
pl.-icin.g  O'l-ft.  steel  bridge  on  new  abutments. 
Nearest  railroad  station  on  Missouri  Pacific. 
.Selkirk,  2'/4  miles.  County  clerk  reports  sand 
can  be  had  at  bridge  site  and  that  most  of 
the  rock  (man  size  stone  which  will  have  to 
be  bri'ken)    is  now   on  the  ground. 

•J-Bids  will  be  received  up  to  noon.  July  5, 
1911,  .it  the  Court  House  in  Bellevilk-  for  the 
construction  of  a  bridge  in  Republic  County, 
Henry  Douglass,  County  Clerk.  Belleville, 
Kansas.  Vale  Bridge.  Tliree  reinforced  con- 
crete flat  top  spans,  27  ft.  0  ins.  each;  90  ft. 
over  all.  with  an  If'-it.  clear  roadway;  height 
of  piers  and  abutments  14  to  22  ft.  Estimated 
amount  of  concrete — substructure  233.3  cu. 
yds.  superstructure  ln4.5  cu.  yds.  Estimated 
wci,ght  of  steel  reinforcements  17.431  lbs. 
b'.xcavation  will  be  in  soapstonc.  Nearest 
r.-iilroad  station.  Belleville.  1'4  miles.  Stone 
will  be  shipped  in  from  I'airbtiry.  Nebraska, 
or  the  local  stone  crushed  or  broken  by  hand; 
sand  available  at  35  cents  per  cu.  yd.  214 
miles  from  bridge  site.  Plans  and  specifica- 
tions are  on  file  with  the  county  clerk  and 
copies  of  the  same  may  be  had  by  mailing 
One  Dollar  to  the  State  Engineer,  ^ianhattan, 
Kansas. 

^Commissioners  of  Cowdey  County,  at  Win- 
field,  Kans.,  have  awarded  the  contract  for 
the  construction  of  a  pile  bridge  over  the  -Ar- 
k.msas  River  at  Plum  Douthitt  Ford  to  the 
Illinois   Steel   Bridge  Co.,  at  $3,7.50. 


4-  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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Louisiana. 
Town    Council   of    Cliurch    Point,    La.,   has 
appropriated    money    to    build     a     levee    and 
bridge    across    Bayou    Plaqueniine.      Bids    for 
the  work  will  be  received  at  once. 
Minnesota. 
(^Commissioners  of   St.   Louis  County,   Du- 
hith,  Minn.,  have  awarded  the  contract  for  the 
construction  of   the  proposed  concrete  bridge 
over   Amity    Creek   on   the   East   Duluth   and 
Lester  River  road  to  B.  Krebsback  &  Co.,  at 
$l.!i!i8.      The    structure    will    have    a    span    of 
IdJ  ft. 

Mississippi. 
^•Board  of  Supervisors.  W.  11.  Speights, 
Clerk.  Monticello.  Miss.,  will  let  the  contract 
for  the  construction  of  a  steel  bridge  across 
Fair  River  on  Rock  Port  Road  near  Wanilla, 
^liss..  at  public  outcry  at  1  p.  m..  July  3. 

®The  contract  for  the  construction  of  the 
steel  drawbridge  across  Tallahatchie  River  at 
Miutcr  City,  Miss.,  has  been  awarded  to  the 
Virginia  Bridge  &  Iron  Co..  Roanoke,  Va., 
nt  $14,U80.  C.  W.  Crockett,  Greenwood,  Miss., 
is  Clerk  of  the  Board. 

Missouri. 
An  election  w\as  held  June  20  at  Independ- 
ence, Mo.,  to  vote  on  the  matter  of  issuing 
S40,(lOU  of  bonds  for  the  construction  of  new 
bridges  and  culverts  and  $10,000  for  the  mar- 
ket square.  Llewellvn  Jones  is  Mayor  of  the 
City. 

Montana. 
County  Commissioners,  at  Libby,  Mont.,  have 
under  consideration  the  petition  filed  by  the 
citizens  of  that  city  for  the  construction  of  a 
new  bridge  across  the  Kootenai  River.  A 
petition  has  also  been  received  by  the  Com- 
missioners from  Troy  for  a  new  bridge  at 
that  place. 

Nebraska. 
®The  Ashland  Platte  River  Bridge  Co.,  Ash- 
land, Xeb.,  has  awarded  the  contract  for  the 
construction  of  the  proposed  bridge  over  the 
Platte  River  to  the  Omaha  Structural  Steel 
Co.,  Omaha,  Nebr.,  at  $17,7o0.  The  structure 
will  consist  of  six  160  ft.  spans  with  10  ft. 
roadway  resting  on  60  in.  tubes  with  ice 
breaks. 

New  Jersey. 
Consulting  Engineer  Alexander  Hamill  has 
informed  J.  P.  Riordan.  ^Nlayor,  Harrison, 
N.  J.,  that  the  grade  of  Harrison  Ave.  at 
the  approach  to  the  Bridge  St.  bridge  will 
have  to  be  raised  18  in.  Plans  have  also  been 
completed  for  the  new  span,  which  will  be 
wider  than  the  present  structure. 

Members  of  the  Bridge  Committee  of  the 
Board  of  Freeholders  in  Blooirfield  and  Glen 
Ridge  at  the  Council  Chambers,  Glen  Ridge, 
K.  J.,  recently  discussed  the  matter  of  en- 
larging the  present  stone  arch  bridge  over 
which  the  Lackawanna  R.  R.  tracks  now 
cross  Clark   St.   in  that  town. 

Plans  are  being  prepared  and  will  be  sub- 
mitted to  the  Bridge  Committee  of  the  Cam- 
den. N.  J.,  Council  for  the  construction  of  a 
new  bridge  to  replace  the  old  wooden  struc- 
ture over"  the  tracks  of  the  Pennsylvania  R. 
R.  at  27th  St.  Frederick  A.  Finkeldey  is  Al- 
derman of  the  Seventh  Ward. 
New  Mexico. 
Citizens  in  the  vicinity  of  Silver  City,  N. 
Mex.,  are  making  an  effort  to  secure  an  ap- 
propriation of  Congress  for  the  construction 
of  a  new  bridge  across  the  Gila  River  in  that 
vicinitv. 

New  York. 
®The  Owego  Bridge  Co.,  Owego,  N.  Y., 
has  been  awarded  the  contract  for  the  con- 
struction of  a  bridge  over  Mud  Creek  in 
Arcadia,  N.  Y.,  at  $4,500.  The  structure  will 
be  70  ft.  long  with  18  ft.  roadway.  Z.  T.  Dar- 
row  &  Sons,  Canandaigua,  N.  Y.,  were  award- 
ed the  contract  for  the  construction  of  two 
smaller  structures  on  the  same  road  at  $2,- 
500.  All  structures  will  be  of  reinforced  con- 
crete. 

A  special  election  will  soon  be  held  at  Mon- 
tour Falls,  N.  Y..  for  the  purpose  of  voting 
on  the  question  of  constructing  a  bridge  over 
Catherine   Creek  at  South   St. 


The  town  of  Lysander,  N.  Y.,  has  been 
authorized  to  issue  bonds  amounting  to  $2o,- 
000  to  provide  funds  for  paying  the  town's 
share  of  the  cost  of  building  a  new  bridge  at 
Schroeppel.  The  entire  cost  of  the  work  is 
estimated  at  $100,000,  of  which  the  State,  Os- 
wego County,  Onondaga  County  and  the 
towns  of  Lysander  and  Schroeppel  will  each 
pav  a  fourth. 

A  meeting  has  been  held  by  the  Town 
Board  at  the  Hall,  VVhitesboro,  N.  Y.,  and  it 
was  decided  to  hold  a  special  election  June  30 
to  decide  upon  the  question  of  issuing  bonds 
not  to  exceed  $7,000  for  the  construction  of 
a  bridge  across  Sauquoit  Creek. 

.•\t  a  special  election  recently  held  in  the 
town  of  Lowville.  N.  Y.,  the  proposition  to 
raise  $il.Ot)0  for  the  construction  of  a  concrete 
arch  culvert  over  Mill  creek  near  the  present 
high  bridge  was  carried  by  a  large  majority. 

Town  Board  of  Newark,  N.  Y.,  has  decided 
to  rebuild  three  new  bridges  on  the  road 
which  is  a  continuation  of  Main  St.  north  of 
that  place.  The  structures  as  proposed  will 
be  reinforced  concrete  arches. 
North  Dakota. 

The  Commissioners  of  Cass  County,  at  Far- 
go, N.  Dak.,  have  received  twelve  oetitions 
asking  for  the  construction  of  new  bridges. 
A  committee  will  be  appointed  to  investigate 
the  necessity  of  rhe  improvements. 
Ohio. 

®The  New  York  Central  &  St.  Louis  Rail- 
road Co.  has  been  awarded  the  contract  by 
the  Department  of  Public  Service,  Cleveland, 
O..  for  the  construction  of  alterations  in  the 
bridge  over  Doan  Brook  on  East  Blvd.,  for 
$l,06o.  I.  O.  Hoffman  is  Secretary  of  the 
Department. 

Plans  and  estimates  have  been  completed  by 
Engineering  Department  of  Cincinnati,  O.,  for 
the  flooring  of  the  new  Fern  St.  bridge.  The 
flooring,  which  will  be  reinforced  concrete, 
will  cost  $11,63.".. 

Plans  and  estimates  for  the  substructure  of 
the  Ludlow  Ave.  viaduct  eliminating  the  grade 
crossing  of  the  B.  &  O.  in  Cincinnati,  O.,  have 
been  submitted  to  the  Director  by  the  City 
Engineer.    The  cost  of  the  work  will  be  about 

$7tr,"ii(i. 

Commissioners  of  .A.uglaize  County  at  \Va- 
pakoneta,  O.,  are  advertising  for  bids  for  the 
construction  of  two  bridges,  one  at  Minster 
and  the  other  at  Roby. 

Commissioners  of  Meigs  County  at  Pom- 
eroy,  O.,  are  making  preparations  to  put  in  an 
iron  bridge  at  Bingham's  Mills  on  Lead- 
ing Creek.  The  span  of  the  present  wooden 
bridge  is  nearly  300  ft.  long.  By  making 
longer  fills  and  abutments  this  length  can  be 
cut  U»<  ft.  in  the  new  bridge.  The 
new  abutments  will  be  about  25  ft.  high.  The 
bridge  is  located  on  the  main  road  from  Rut- 
land and  the  Leading  Creek  region  to  Kyger 
and  the  Gallia  County  points. 
Pennsylvania. 

4»Bids  will  be  received  until  10  a.  m.,  June 
28.  by  A.  L.  Rhoads,  County  Controller,  Read- 
ing, Pa.,  for  the  erection  of  the  suljstructure 
of"  the  Kutztown  bridge  No.  1.  Plans  and 
specifications  are  on  file  with  County  Con- 
troller. 

®The  contract  for  the  construction  of  Grand 
Jury  Bridge  No.  11  over  Keyser  Creek  on 
Main  St.,  in  Taylor  borough,  has  been  award- 
ed to  Dingleberry  &  McLaughlin.  Dickson 
City,  Pa.,  at  $995.  Bids  were  opened  by  E. 
A.  Jones,  County  Controller,  Scranton,  Pa., 
June  10. 

©Contracts  were  awarded  June  9  by  R.  J. 
Cunningham,  County  Controller,  Pittsburg, 
Pa.,  as  follows :  For  furnishing  lumber  for 
county  bridges,  L.  Z.  Hodil,  Wildwood.  Pa.; 
W.  J.  McNeal,  Allison  Park,  Pa.;  A.  M.  Fell, 
Greenville.  Pa.  For  creosoted  wood  block, 
Farris  Bridge  Co.,  Jenkins  .Arcade  Bldg., 
Pittslnirg,  Pa.  For  repairs  to  countv  bridges, 
S.  B.  Little,  7120  Tdlewild  St.,  Pittsburg; 
Baumeister  &  Smith,  Tropical  Ave.,  Pitts- 
burg;  Eli  Crum,  Crafton,  Pa. 

®The  contract  for  the  construction  of  the 
stone  and  concrete  substructure  and  steel  su- 
perstructure  of    the    bridge    over   the    Kinzua 


Creek  in  Hamilton  township  was  awarded  by 
the  Board  of  County  Commissioners,  Smeth- 
port.  Pa.,  to  Rogers  Bros.,  Erie.  Pa.,  at  $3,- 
989.     Bids   were   opened   June   10. 

Commissioners  of  York  County,  York,  Pa., 
have  decided  upon  the  erection  of  five  new 
bridges  throughout  the  county,  located  as  fol- 
lows :  Across  the  Little  Conewago  Creek,  be- 
tween West  Manchester  and  Dover  township ; 
b'ox  Run  in  Dover  township ;  F'lshing  Creek, 
between  Lower  Windsor  and  Chanceford 
townships;  over  stream  in  Peach  Bottom 
township,  near  Delta ;  and  over  stream  in 
Spring   Garden   township,   near   Green   Hill. 

The  Engineer  of  Berks  County  at  Reading, 
Pa.,  has  completed  plans  for  the  construction 
of  a  new  bridge  at  Penn  St.  in  that  city. 
The  work  will  involve  the  widening  of  the 
street  between  Front  and  Second  St.,  in  order 
that  a  60-ft.  street  can  be  laid  out  on  each 
side  of  the  bridge.  Specifications  will  be  pre- 
pared at  once. 

The  Board  of  County  Commissioners,  Som- 
erset, Pa.,  awarded  the  following  contracts  for 
the  erection  of  bridges  and  abutments,  as 
follows :  Superstructure  for  a  steel  beam 
bridge  with  concrete  floor  over  Wells  creek 
at  F'rieden  Station,  to  Rogers  Bros..  Albion, 
Pa.,  at  $.567 ;  stone  abutments  to  John  F. 
Trimpe}-,  Somerset,  at  $6.30  per  cu.  yd.  Su- 
perstructure for  a  low  truss  steel  bridge,  with 
concrete  floor  system,  over  Blue  Lick  Creek 
on  Garrett  &  Meyersdale  road  in  Summit 
township ;  extreme  length,  38  ft.,  with  14-ft. 
concrete  roadway.  Farris  Bridge  Co.,  Pitts- 
lnirg, $730  superstructure;  substructure  not 
awarded.  Superstructure  for  steel  beam 
bridge,  with  concrete  floor  system,  over  Blue 
Lick  Creek  on  Berlin  and  Aleyersdale  road. 
Extreme  length,  33  ft.,  with  i4-ft.  concrete 
roadway.  Farris  Bridge  Co.,  Pittsburg,  $1,- 
(iOO.  superstructure  and  substructure  complete. 
Stone  abutments  for  a  bridge  over  Shaffer 
Run  on  the  road  leading  from  Fairhope  to 
(ilencoe.  in  Fairhope  township.  H.  M.  Poor- 
baugh,  Fairhope,  $5.50  cubic  yard  for  rubble. 
Superstructure  for  a  low  truss  steel  bridge 
o\er  Stony  Creek,  on  Berlin  and  Shanksville 
rnad.  Stony  Creek  township.  Extreme  length, 
43  ft.,  with  a  14-ft.  concrete  roadway.  Roger 
r.ros.,  Albion,  Pa.,  $778  superstructure:  Jef- 
ferson Landis,  Stony  Creek  township,  $6.12  cu- 
liic  yard  stone  abutments.  Superstructure  for 
a  steel  bridge  over  Brush  Creek,  near  Brush 
Creek  school  house,  in  Northampton  town- 
ship. Extreme  length,  33  ft.,  with  a  14-ft. 
roadwav.  Steel  beams  and  a  3-in.  plank  road- 
way, 'i'ork  Bridge  Co..  York,  Pa.,  $357  _for 
superstructure ;  John  Trimpey.  Somerset,  $5.20 
cubic  yard  stone  abutment,  rubble. 

It  is  understood  in  Coatsville.  Pa.,  that  the 
Lukens  Iron  &  Steel  Co.  is  having  plans  pre- 
pared for  the  construction  of  an  overhead 
bridge  across  the  Flat,  West  Main  St. 
Tennessee. 
•J«Bids  will  he  received  until  July  5,  bv  Road 
Commission,  at  office  of  the  Clerk,  Court 
House.  Knoxville.  Tenn..  for  the  repair  work 
on   all  the  wooden  bridges  of  the   county. 

■Virginia. 

^•Bids  will  be  received  until  1 :30  p.  m., 
lulv  6,  bv  John  T.  Hume,  Treasurer.  South- 
ern Bmnch,  N.  H.  D.  V.  S..  National  Soldiers' 
Home,  Va.,  for  labor  and  material  for  the 
construction  of  a  concrete  bridge  over  John's 
Creek. 

.■\.t  a  recent  meeting  the  Supervisors  of  New 
Kent  and  Oiarles  City  Counties,  \'irginia, 
decided  to  build  a  new  bridge  over  the  Chick- 
.ibominv  River  to  replace  the  old  structure, 
which  is  in  bad  condition.  The  new  bridge 
will  be  of  white  oak  and  will  be  432  ft.  long. 
New  Kent,  Va.,  is  county  seat  of  New  Kent 
County. 

■Washington. 

The  Countv  Commissioners  at  North  Yaki- 
ma, Wash.,  have  awarded  the  contract  for 
the  construction  of  a  bridge  over  the  Sunny- 
side  Canal,  north  of  Zillah,  to  C.  E.  Lum.  The 
structure   will  be   of   steel. 

■Wisconsin. 

^Bids  will  be  received  until  2  p.  m..  June 
22.    bv    Town    Board     at     the     Northwestern 


•{•  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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House,  Appleton,  Wis.,  for  the  construction 
of  a  reinforced  concrete  bridge  over  the  Little 
Appleton  Creek,  between  Sections  29  and  30, 
Town  Kaukauna.  Plans  and  specifications  can 
be  seen  at  the  residence  of  Charles  Appleton, 
Chairman  of  the  Board,  Town  Kaukauna,  also 
at  Max  Lemke's  Hotel,  North  Kaukauna,  and 
the  office  of  Herman  Wildhagen,  Appleton, 
Wis. 

®The  contract  for  the  construction  of  the 
bascule  bridge  at  Oneida  St..  Milwaukee,  Wis., 
was  awarded  to  the  Milwaukee  Bridge  Co.  at 
$92,845.  The  improvement  was  mentioned  in 
our  last  issue. 


®The  Chicago  &  Northwestern  Ry.  Co. 
has  awarded  the  contract  for  the  construction 
of  two  bridges,  one  a  few  miles  north  of 
Mountain,  in  Oconto  County,  the  other  in 
Oneida  County,  to  J.  Young  &  Bros.,  Oconto, 
Wis.,  at  $22,500. 

The  State  Railroad  Commission  at  Madison, 
Wis.,  recently  issued  an  order  requiring  the 
city  of  Superior  to  pay  20  per  cent,  the  Northern 
Pacific  R.  R.  50  per  cent,  the  Lake  Superior 
Terminal  &  Transportation  Co.  20  per  cent  and 
the  Duluth,  South  Shore  &  Atlantic  Ry.  Co. 
10  per  cent  of  the  cost  of  constructing  a  via- 
duct over  the  railway  tracks  crossing  Belknap 


St.,  one  of  the  prnicipal  thurough fares  of  Su- 
perior. The  structure  is  to  be  .^oo  ft,  long 
and  will  cost  $60,000. 

Canada. 

At  a  recent  electicjii  at  Dauphin,  Mann.,  the 
debenture  by-law  for  $14,000  for  the  con- 
struction of  two  new  traffic  bridges  was  car- 
ried  by   a   large   majority. 

We  are  advised  that  the  tenders  for  the 
bridge  at  Turner's  Baths  at  llanlan's  Point 
were  ordered  by  the  City  Council,  Toronto, 
Ont.,  to  be  returned,  and  the  matter  of  im- 
provement reconsidered. 


IRRIGATION.   DRAINAGE.  LEVEES  AND  CANALS 


Arkansas. 

^Bids  will  be  received  until  June  29  by  St. 
Francis  Levee  Board.  B.  G.  Covington.  Chief 
Engineer,  368  Randolph  Bldg.,  Memphis,  Tenn., 
for  the  construction  of  approximately  500  cu. 
yds.  of  Levee  Enlargement  work  at  Marion, 
Ark. 

California. 

®Hard  Brothers.  2^Iaxwell,  Cal.,  have  been 
awarded  the  contract  for  110,000  cu.  yds.  of 
earth  work  for  the  Sacramento  Valley  Irri- 
gation Co.,  and  will  also  probably  take  an  addi- 
tional 100,000  cu.  yds.  from  the  same  com- 
pany. The  first  mentioned  contract  amounts 
to  about  $25,000. 

Illinois. 

4*Bids  will  be  received  until  10  a.  m,.  June 
22,  by  Commissioners  of  Little  Vermilion  Spe- 
cial Drainage  District  in  the  counties  of  Cham- 
paign and  Vermilion,  at  the  office  of  Ray  & 
Dobbins,  Champaign,  111.,  for  the  construction 
of  the  main  open  ditch  of  the  district.  The 
work  to  be  done  in  said  district  is  the  clean- 
ing out  and  deepening  and  widening  of  the 
main  open  ditch  of  said  drainage  district,  a 
distance  of  57.840  ft.,  with  slope  of  banks  of 
one  to  one.  Beginning  at  the  upper  end  or 
head  of  said  ditch,  the  same  shall  be  made 
22  ft.  wide  on  the  bottom  for  a  distance  of 
20,4.50  ft.;  thence  for  a  distance  of  10,600  ft., 
24  ft.  wide  at  the  bottom,  and  from  thence  a 
distance  of  15.157  ft.,  to  be  26  ft.  wide  at  the 
bottom,  and  from  thence  to  the  outlet  on 
lower  end  of  said  ditch,  a  distance  of  11,633 
ft.,  to  be  28  ft.  wide  on  the  bottom,  said  work 
requiring  the  removal  of  100,550  cu.  yds.  of 
material. 

®Bids  were  opened  June  3.  at  office  of  J.  P. 
Gulick.  attorney.  Champaign,  111.,  for  work  in 
the  Two-Mile  Slough  Drainage  District,  the 
contract  beting  awarded  to  the  National  Drain 
Tile  Co..  Terre  Haute,  Ind.,  at  $7,415.  The 
work  includes  furnishing,  hauling,  laving,  etc.. 
n.-WO  ft.  20-in.  tile,  and  5,100  ft.  of  i8-in.  tile. 
Other  bidders  were  as  follows :  Whole  work 
— Indiana  Drain  Tile  Co.,  Brooklyn.  Ind.; 
Goodwin  &  Ryan,  Springfield,  111.;  R.  P.  Ben- 
der, Champaign,  111;  hauling,  Frank  McGinnis, 
Tolono,  III. 

®Bids  were  opened  June  8  by  the  Commis- 
sion of  Okaw  Drainage  District.  Champaign 
and  Douglas  Counties,  for  furnishing  and  lay- 
ing all  tile  for  sub-district  No.  7.  the  contract 
being  let  to  the  National  Drain  Tile  Co..  Terre 
Haute.  Ind..  at  $5,092.  The  work  includes 
6.460  ft.  22-in.  tile.  800  ft.  20-in  tile,  800  ft.  18- 
in.  tile,  2,000  ft.  14-in,  tile,  and  1,600  ft.  12-in. 
tile. 

®Bids  were  opened  June  12  by  the  Commis- 
sioners of  Bailey  Branch  Drainage  District. 
G.  C.  Fairclo,  engineer.  Champaign,  II.,  for  the 
construction  of  drainage  work  in  St.  Joseph 
and  Ogden  townships.  The  contract  was 
awarded  to  the  National  Drain  Tile  Co..  Terre 
Haute.  Ind..  at  $6,499.  The  work  includes 
1,500  cu.  yds.  excavation.  6,500  ft.  27-in.  tile, 
1.0.50  ft.  18-in.  tile,  and  2.016  ft.  16-in.  tile. 
The  other  bidders  on  the  work  were  as  fol- 
lows :  Baldwin  &•  Burns,  excavation,  29c  cu. 
yd. ;  Kelly  Coal  &  Gravel  Co..  concrete  tile, 
tile  complete,  f.  o.  b,  nearest  station,  $4,000; 
tile  complete  f,  o,  b,  Danville.  111..  $3,425; 
Monroe    Hoy   &   W.    E.    Winget,    St.   Joseph, 


111.,  complete  work,  using  concrete  tile,  with 
exception  of  open  ditch,  $5,930;  Indiana  Drain 
Tile  Co.,  complete  work,  $6,948;  W,  D,  Hittle 
&  Co.,  complete  work.  $7,776. 

Bids  were  opened  June  8,  by  Maj.  C.  Keller. 
LI.  S.  Engineer,  for  construction  and  repair 
of  dams  and  shore  protections  on  the  L'pper 
.Mississippi  River.  The  bids  recommended  for 
acceptance  were  as  follows :  Reads  Landing 
to  Alma,  $38,000  available  1  to  IV2  ratio  of 
rock  to  brush.  Albert  Kirchner.  Fountain  City, 
Wis.,  at  $1,084  per  cu  yd.;  Genoa  to  Lvnx- 
ville,  $38.00(1  available,  1  to  IV^  ratio  of  rock 
to  l)rush,  .Albert  V.  Fetter,  Quincy.  III.  at  $1.08 
per  cu.  yd.;  McCiregor  to  Dubuque.  $76,0oO 
availalile.  1  to  1%  ratio  of  rock  to  brush.  Al- 
bert Kirchner,  at  $1,044  per  cu.  yd.;  Rock 
Island  to  Muscatine.  $76,000  available.  1  to 
\V2  ratio  of  rock  to  brush.  Builders  Sand  & 
Gravel  Co.,  Davenport,  la.,  at  $1,036  per  cu. 
yd. ;  Sections  16-33  Flint  Creek.  Iowa  River 
Levee,  $10,925  available,  1  to  1  ratio  of  rock  to 
brush.  Albert  V.  Fetter.  $1.17  per  cu.  yd.; 
Keokuk  to  Hannibal.  $71,250  available,  1  to 
iVs  ratio  rock  to  brush,  .Albert  V.  Fetter,  $1.05 
per  cu.  yd. ;  Hamburg  to  Au  Gris,  $95,000 
available,  1  to  1%  ratio  of  rock  to  brush.  Rust, 
Swift  &  Co.,  St.  Louis,  Mo.,  98  cts  per  cu.  yd. 

The  Board  of  Trustees  of  the  East  Side 
Levee  &  Sanitary  District,  East  St.  Louis,  III., 
has  approved  the  plans  of  the  Engineering  De- 
partment for  the  construction  of  Sections  2 
and  3  of  the  Front  Levee.  These  two  sec- 
tions will  be  about  10%  miles  long,  and  will 
contain  1,600,000  cu.  yds.  of  earth.  T.  N.  Ja- 
cob, Room  201  Sexton  Bldg.,  East  St.  Louis, 
111.,  is  chief  engineer. 

Indiana. 

^Bids  will  be  received  until  June  24  by 
Marion  Curtis.  Ditch  Commissioner.  Court 
House.  Valparaiso,  Ind.,  for  construction  of 
the  John  Kosclki  Drain,  comprising:  17.7  miles 
dredge  work,  10,  20  and  30  ft.  bottom,  includ- 
ing 46(;,199  cu.  vds.;  1,338  ft.  of  7  in.,  2,000 
ft.  ]0-in..  839  ft.  of  12-in.,  1,6.50  ft.  M-in.,  1,705 
ft.  of  15-in.,  4,346  ft.  of  16-in.,  and  4,000  ft.  of 
18-in.  drain  tile.  G.  F.  Stinchfield,  Valparaiso, 
Ind..  is  County  Surveyor. 

^Rids  will  be  received  until  July  1  by  C.  L. 
Haslett.  Valjiaraiso,  Ind.,  for  the  construction 
of  the  O'Connor  drain,  including  1,068  ft.  of 
8-in.,  9.VJ  ft.  of  lO-in.,  5,138  ft.  of  12-in..  1,2U0 
ft.  of  14-in.,  3,313  ft.  of  16-in.,  3,-500  ft.  of 
18-in.,  4,3.50  ft.  of  20-in.  drain  tile.  A  certi- 
fied check  of  $200  must  be  filed  with  each 
bid.  G.  F.  Stinchfield,  Valparaiso,  Ind.,  is 
County   Surveyor. 

Iowa. 

^liids  will  be  received  until  10  a.  m.,  June 
29,  liy  Board  of  Supervisors  of  Biieiia  Vista 
County,  ia..  Storm  Lake,  la.,  for  the  con- 
struction of  drains  in  Drainage  District  No.  32. 
The  work  will  include  the  following  approxi- 
mate quantities:  Main  Drain,  Sec.  1 — 1,825 
ft.  ojien  ditch,  3  ft.  hot.,  1.25  ft.;  1,400  ft.  24-in. 
tile  5  20  ft.;  1,000  ft.  22-in.  tile  6.:i0  ft.;  4.000 
ft.  of  20-in.  tile  6.40  ft.;  200  ft.  16-in.  tile  7.20 
ft  ■  2-JO  ft.  14-in.  tile  6.00  ft.;  4,0.50  ft.  15-in. 
tile  5,30  ft,;  1,.500  ft.  14-in.  tile  6.20  ft.;  900 
ft.  12-in.  tile  5.40  ft.;  1,400  ft.  10-in.  tile  5.30 
ft.;  :'d7  ft.  8-in.  tile  4.10  ft.;  4  catch  basins; 
1  double  bulkhead  for  21  ;ind  12-in,  tile;  Sec, 
2,    Lateral    No,    1—500    ft.   8-in.    tile   5.50    ft.; 


598  ft.  6-in.  tile  5.20  ft.  Sec.  .'1.  Lateral  No. 
2—762  ft.  6-in.  tile  5  ft. ;  1  catch  basin.  Sec. 
4.  Lateral  No.  3— 2,.5UO  ft.  15-in.  tile  6.90  ft.; 
1,730  fl.  10-in.  tile  5.20  ft.;  1  catch  basin. 
Sec.  5.  Lateral  No.  4—372  ft.  8-in.  tile  4.20  ft. 
Sec.  6,  Lateral  No.  5—240  ft.  6-in.  tile  4.30  ft. 
Sec.  7,  Lateral  No.  6^1-50  ft.  7-in.  tile  4.10  ft. 
Sec.  8,  Lateral  No.  7—800  ft.  12-in.  tile  4.20  ft. ; 
1,.550  ft.  10-in.  tile  4.80  ft.;  2,0.50  ft.  12-in.  tile 
5.80  ft.;  1  catch  basin.  Sec.  9,  Lateral  No.  8— 
700  ft.  8-in.  tile  4.20  ft. 

^Bids  will  be  received  until  June  27  by 
Board  of  Dickinson  County  Supervisors,  Spirit 
Lake,  la.,  for  the  construction  of  open  and  tile 
drain,  as  follows:  2.200  ft.  of  open  ditch, 
av.  depth  8  ft.,  6-ft.  bottom,  and  37,190  ft.  of 
6  to  26-in.  tile  drain,  John  .S,  Blow  is  Coun- 
ty .Auditor, 

^•Bids  will  be  received  until  3  p.  m.,  July 
3,  by  Board  of  Taylor  County  Supervisors, 
Bedford,  la,,  for  the  construction  of  a  new 
channel  for  the  West  li)2  River  Drainage 
District  No.  1.  The  new  ditch  will  be  26,052% 
ft.  long  and  will  include  248,421  cu.  yds.  of 
excavation  consisting  of  loam,  silt  and  clay. 
W.  L.  Holbrook  is  Engineer.  C.  .A.  Hall  is 
County  Auditor. 

®Bids  were  opened  June  14  at  Estherville, 
la.,  for  work  in  Draina.ge  Districts  Nos.  48, 
62  and  59.  The  .Armstrong  Cement  Works, 
.Armstrong,  la,,  was  awarded  the  contract  for 
District  (i2.  at  $6.o67.  and  the  contract  for 
District  48  at  $11,370;  Eikwold  &  Peterson, 
Enmietsburg.  Ia..  was  awarded  the  contract  for 
District  59,  at  $;],456. 

Louisiana. 

•{•Bids  will  be  received  until  3  p.  m.,  July 
15.  b\'  Board  of  Commissioners,  Sixth  Ward, 
and  Crowley  Drainage  District.  Crowley,  La., 
for  the  construction  of  40  miles  of  open  ditches 
ranging  from  2  to  6  miles  in  length,  16  to  40 
ft.  wide  and  2  to  5  ft.  deep,  including  approxi- 
mately 600,000  cu.  yds.  W.  S.  White,  Engi- 
neer, and  L.  A.  Williams  is  Secretary  of  the 
Board.  Official  advertisement  will  be  found 
elsewhere  in  this  issue. 

The  Bayou  Tigre  Drainage  District,  Abbe- 
ville, La.,  has  voted  to  ratify  the  action  of  the 
Board  of  Commissioners  in  issuing  $30,000 
bonds,  and  also  authorized  the  levy  of  a  spe- 
cial tax  of  5  mills  for  40  years. 
Minnesota. 

•{•Bids  will  be  received  until  3  p.  m.,  July  6, 
by  F.  C.  Hcrtilrud,  Roseau  County,  .Auditor, 
Badger.  Minn.,  for  digging  and  constructing 
Ditch  No.  9.  The  main  ditch  will  be  13% 
miles  long,  averaging  a  depth  of  4.8  ft.  It 
will  include  184.121  cu.  yds.  material.  Lateral 
No.  1 — Length,  3'/4  miles;  number  of  cu.  yds., 
32,522.4;  bottom  width,  5.0;  average  depth,  5.0; 
maximum  depth,  7.8;  bcrm.  5.0.  Branch  No. 
2 — Length.  3  miles;  number  of  cu.  yds.,  28,- 
9ii2.0;  average  cut,  4.9;  maximum  cut,  7.6; 
bottrim  width.  5.0;  berm,  5.".  Lateral  No.  2 — 
Length,  3  miles;  number  of  cu.  yds,,  22,734.4; 
a\erage  depth.  4.1;  maximum  depth.  6.7; 
JKittom  width.  5.0;  herm,  5.0.  Lateral  No.  3 — 
Length,  3%  miles;  bottom  width,  5.0;  average 
depth.  4.2;  maximum  depth,  5.9;  bcrm,  5.0; 
ninnber  nf  cu.  yds,.  2S,0ii»i.>!.  Lateral  No.  4 — 
Length,  '1V2  miles;  bottom  width,  5.0;  average 
depth.  4.7;  maximum  depth,  8.5;  number  of 
eii.  vds..  46.006.3;   berm,  5.0.     Lateral  No.  5 — 


•{•  indicates  work  now  open  for  bids.      ®  indicates  a  contract  let  recently. 
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Length,  4V6  miles:  bottom  width,  ").l»:  average 
depth,  4.7;  maximum  depth,  5.9;  berm,  5.0; 
number  of  cu.  yds.,  37,9<)5.0.  Lateral  No.  0 — 
Length,  7%  miles:  bottom  width,  5.0;  average 
depth,  4.8;  maximum  depth,  8.4;  berm,  5.0; 
number  of  cu.  .vds.,  71.801. •_'.  Lateral  \'o.  7 — 
Length,  3  miles :  bottom  width.  5.0 ;  average 
depth.  4.0:  maximum  depth,  7,7;  berm,  5.0; 
number  of  cu.  yds.,  42,37ll.!>.  Branch  No.  1 — ■ 
Length,  0  miles;  bottom  width,  5.0;  average 
depth.  4.4;  maximum  depth,  8.8;  berm,  5.0; 
number  of  cu.  yds.,  50.P80.5.  Branch  No.  3 — 
Length,  6Vi  miles ;  bottom  width,  5.0 ;  average 
depth.  4.4:  maximum  depth,  li.7 ;  berm,  5,0; 
number  of  cu,  yds..  51.107.5.  Top  soil,  muck, 
peat  and  sand ;  subsoil,  clay.  There  is  tim- 
ber on  most  of  the  laterals  and  some  on  upuer 
end  of  main  ditch:  Tamarack,  siiruce,  cedar 
and  poplar;  good  cord  wood;  some  ties,  posts 
and  poles.  Warroad,  on  the  Canadian  North- 
ern and  Great  Northern  Railroads,  is  about 
20  miles  from  the  upper  end  of  ditch.  Salol, 
on  the  G.  N,  R.  R,,  is  one  mile  from  outlet 
of  ditch.  This  is  strictly  floating  dredge 
work.  The  contractor  will  find  plenty  of  wa- 
ter at  all  times.  Total  number  of  cu,  yds.  in 
W'holc  job,  575,572.00;  total  number  of  culverts 
to  be  used,  159;  sizes,  18  and  48-in.  diameter. 
There  will  be  three  wooden  bridges  used.  All 
dumps  on  section  lines  are  to  be  leveled  for 
road  purposes.  Total  estimated  cost  of  con- 
struction, $70,372.00. 

4«Bids  will  be  received  until  2  p,  m.,  June 
24.  by  D.  P.  Carney,  County  .Auditor,  Benson, 
Minn.,  for  the  construction  of  Ditch  No,  10. 

4*Bid>  will  be  received  until  1  p.  m,,  June 
30.  by  II.  P.  Edwards,  County  .\uditor,  Fair- 
mont. Minn.,   for  the  construction   of   County 


Ditch  .\o.  21,  including  approximately  54,725 
ft.  of  6  to  24-in.  tile  at  an  estimated  cost  of 
$22,999. 

•J-Bids  will  be  received  until  2  p.  m.,  June 
30,  by  H.  P.  Edwards,  County  Auditor,  Fair- 
mont", Minn.,  for  the  construction  of  County 
Ditch  No.  25,  including  approximately  29,625 
ft.  of  ()  to  22-in.  tile  at  an  estimated  cost  of 
$10,440. 

•{•Bids  will  be  received  by  .\,  P.  Erickson, 
County  Auditor,  Minneapolis.  Minn.,  for  the 
construction  of  Ditch   No.  21. 

^•Bids  will  be  received  and  contract  let 
(luring  July  at  St.  Paul,  Minn.,  for  the  con- 
struction of  a  state  ditch  in  Northern  Minne- 
sota, including  1,80(1,000  cu.  yds,  of  earth.  The 
excavation  will  be  95  miles  long  and  the  work 
will  include  the  construction  of  35  miles  of 
roadway.  George  .\.  Ralph  is  State  Drainage 
Engineer. 

Montana. 

®E,  Lindstrom,  Billings,  Mont.,  has  been 
awarded  the  contract  for  constructing  the 
Moiling  Drain,  the  contract  price  being  $22,500. 
Bids  were  opened  June  1, 

Nebraska. 

•J*Bids  will  be  received  until  noon.  July  11, 
by  Board  of  Dodge  County  Supervisors,  Jor- 
gen  Larsen,  Chairman,  Fremont,  Neb.,  for  re- 
pairing, cleaning  and  widening  and  deepening 
the  Fremont  cutoff  ditch. 

The  Commissioners  of  Buffalo  County, 
Kearney,  Neb.,  have  decided  to  attempt  to 
narrow  the  Platte  River  at  the  following 
points:  .At  Shelton  bridge,  155  ft;  at  Gib- 
i)on  I)ridge.  446  ft.;  at  Elmcreek  bridge,  1,550 
ft. 


North   Carolina. 

®The  Central  Dredging  Co.,  Schuylerville, 
N.  v.,  and  Cleveland,  O.,  has  been  awarded 
the  contract  for  the  extensive  drainage  system 
for  the  Mattamusket  Drainage  District  in 
Hyde  County,  N.  C.  Bids  for  this  work  were 
opened  May  4.  The  work  includes  the  exca- 
vation of  83  miles  of  drainage  canals  requir- 
ing the  remov;il  of  2.7(t0.O00  cu.  yds.  of 
material. 

Ohio. 

^Bids  will  be  received  until  noon,  June  23, 
by  Director  of  Public  Safety,  at  the  office  of 
the  Secretary,  C.  A,  Marvin,  Cleveland,  O., 
lor  a  traction  ditcher,  steam  or  gasoline  power, 
delivered  f.  o.  b.  Colonv  Farm.  VV'arrensville, 
O. 

Oklahoma. 

The  Commissioners  of  Grady  County, 
Chickasha.  Okla.,  have  issued  $20,000  of  bonds 
for  the  reclamation  of  a  tract  of  agricultural 
lands  near  Minco. 

Washington. 

^Bids  will  be  received  until  4  p.  m.,  July 
1,  by  H.  J.  Marshall,  County  Treasurer  of 
Klickitat  County,  Goldendale,  Wash.,  for  the 
construction  of  ditches  for  Drainage  District 
No.  1,  Klickitat  County.  Wash,  The  work 
will  include  approximately  200,000  cu.  yds.  of 
material.  Newell,  Gosset  &  Walsh,  911 
Spaulding  Bldg.,  Portland.  Ore.,  are  Engi- 
neers. 

City  of  North  Yakima,  Wash.,  will  vote  on 
July  1  on  issuing  $50,000  of  bonds  for  a  drain 
to  serve  the  west  side  of  the  city.  H.  J. 
Doolittle  is  Citv  En.gineer. 


WATER- WORKS 


Alabama. 

Tlie  citizens  of  Headland.  .Ala.,  recently 
voted  the  issuance  of  bonds  to  the  amount  of 
$7,500  for  the  purpose  of  extending  and  im- 
proving the  water   and   electric   light   systems. 

.An  election  will  be  held  in  Jackson.  .\la,.  on 
July  10  for  the  purpose  of  determining  wheth- 
er or  not  the  town  shall  issue  bonds  for  the 
purpose  of  putting  in  water  works.  The  con- 
templated work  will  include  a  standpipe, 
mains  and  fire  plugs.  The  Bigbee  Ice  &  De- 
velopment Co.  will  furnish  the  supply  of  wa- 
ter and  pumping  power. 

California. 

Plans  and  specifications  have  been  drawn  up 
by  the  City  Engineer  of  Porterville,  Cal,,  for 
the  extension  of  the  mains  of  tlie  water  sys- 
tem. It  is  estimated  that  the  work  of  com- 
pleting the  svstem  will  cost  in  the  neighbor- 
hood of  $50,000. 

The  citizens  of  Lindsay,  Cal,,  some  time 
during  the  last  of  this  month  will  be  asked 
to  vote  on  the  proposition  of  issuing  bonds 
to  the  amount  of  $55,000  for  the  purchase  of 
the  present  privately  owned  plant  or  the  con- 
struction of  a  new  one. 

The  citizens  of  Oakdale,  Cal.,  on  June  3. 
voted  the  issuance  of  bonds  to  the  amount  of 
$50,000  for  the  construction  of  a  municipal 
water  system. 

The  Board  of  Supervisors,  Oakland.  Cal,, 
have  been  petitioned  by  the  residents  and 
taxpayers  of  the  Castro  valley  road  district 
for  the  construction  of  a  water  plant  for  the 
purpose  of  sprinkling  county  road  No.  678,  for 
a  distance  of  two  miles  northwesterly  to  a 
point  opposite  the  head  of  the  south  arm  of 
Lake  Chabot. 

Offers  of  a  water  supply  from  the  bi.gh 
Sierra  Mts..  as  yet  undeveloped,  nearer  than 
the  Hetch-Hetchy-Lake  Eleanor  project,  have 
been  made  to  the  city  of  O.ikland  as  a  sub- 
stitute for  the  taking  over  of  the  People's 
Water  Co.  plant  by  condemnation  proceed- 
ings. This  offer  comes  from  the  Sierra-Blue 
Lakes  Water  &  Power  Co.,  Eugene  J.  Sulli- 
van of  San  Francisco.  Presidcnf.  A  supply 
of  60,000,000  gals,  per  day  is  assured   for  an 


expenditure  of  $20,000,000.  The  plan  in- 
cludes a  watershed  in  Calaveras,  Alpine  and 
Amador  counties  of  534  sq.  miles,  a  storage 
reservoir  of  fifty  billion  gals,  capacity,'  and 
conditions  available  for  an  electric  power 
plant  which  will  produce  50,000  h.  p. 
Colorado. 

©Foster  &  Doll,  of  Denver,  Colo.,  have 
been  awarded  the  contract  by  the  city  of 
Greeley,  Colo,,  for  doing  the  concrete  and  iron 
work  for  filtration  basin  No.  3  at  the  city  wa- 
terworks. The  contract  price  is  $7,565. 
Connecticut. 

P.  M.  Blake,  Consulting  Engineer  for  the 
city  of  New  Britain,  Conn,,  is  preparing  plans 
for  an  estimate  of  cost  of  constructing  a  pipe 
line  from  Burlington  Brook  to  tlie  city.  F. 
H.  Oldershaw  is  City  Engineer. 

The  Bristol  Water  Co.,  Bristol,  Conn.,  has 
increased  its  capital  stock  from  $200,000  to 
$300,000  for  improvements  to  its  storage  fa- 
cilities  and   water  sheds, 

Georgia. 

The  city  of  Atlanta.  Ga,,  has  sold  bonds  to 
the  amount  of  $840,000  for  water  works, 
school  and  sewer. 

The  Mayor  and  Council  of  Cuthbert,  Ga., 
have  authorized  the  sale  of  the  $20,000  of  wa- 
ter and  light  improvement  bonds  on  June  21. 
The  proceeds  will  be  used  to  sink  one  or 
more  artesian  wells,  moving  the  water  and 
light  plants  into  the  city,  and  to  extend,  im- 
prove and  perfect  the  light  and  water  system. 
Illinois. 

•I«Bids  will  be  received  until  11  a.  ni.,  June 
28th,  by  L.  E.  McGann,  Commissioner  of  Pub- 
lic Works,  Chicago,  for  power  piping  instal- 
lation for  the  Roseland  Pumping  station, 
104th  -St.  and  Stewart  -Ave.  The  work  con- 
sists of  furnishin.g,  delivering  and  erecting 
two  vertical,  duplex,  double-acting,  bronze- 
fitted,  outside  packed,  direct-acting  feed  water 
pumps,  each  having  a  capacity  of  80  gals,  per 
minute,  against  a  ma.ximum  boiler  pressure  of 
190  lbs.  per  sq.  in.  gauge,  two  Venture  hot 
water  meters  for  2  in.  pipes,  capable  of  meas- 
urin.g  55  gals,  of  water  per  minute  at  a  tem- 
perature of  210°  F.    The  meters  shall  measure 


correctly  the  quantity  of  water,  within  2  per 
cent;  and  piping,  valves,  gaskets,  etc.,  neces- 
sary to  complete  the  piping  and  connections 
for  four  300  h,  p.  water  tube  boilers.  Cash 
or  certified  check  for  $500  must  accompany 
proposal. 

4«Bids  will  be  received  until  June  26th,  by 
L.  E.  McGann,  Commissioner  of  Public 
W'orks,  Chicago,  111.,  for  furnishing  and  de- 
livering lumber  to  the  bureau  of  sewers  for 
period  ending  Dec,  31st.  1911.  Cash  or  certi- 
fied check  for  $200  must  accompany  proposal. 

©Following  are  the  contracts  awarded  by 
the  Board  of  Local  Improvements,  Chicago, 
111.,  Chas.  A.  V.  Standish,  Secy.,  for  furnish- 
ing and  laying  water  supply  pipes  in  various 
streets :  Berenice  Ave.,  Simon  Ryan,  2927  W. 
Congress  St. ;  Belden  .Ave.,  Simon  Ryan ; 
Belle  Plaine  .Ave.,  Malachy  Murphy,  5315  Wa- 
bash Ave.,  S.  Carpenter  St.,  Ed.  Connors ; 
Exchange  Ave.,  M.  Murphy;  N.  47th  Ct.,  Ed. 
Connors ;  Humboldt  .Ave.,  Jno.  Tirtilli,  518 
W.  Taylor  St, ;  S,  Kedzie  .Ave,,  M.  Murphy ; 
W.  Madison  St.,  Simon  Ryan ;  S.  Kedzie  .Ave., 
Simon  Rvan :  W.  Madison  St.,  Ed.  Connor ; 
Melrose  St.,  Walther  _&  Suhn,  1301  .Addison 
St.;  W.  108th  St.,  Malachy  Murphy:  N,  48th 
-Ave.  and  Schubert  Ave.,  Ed.  Connor. 

®The  Board  of  Local  Improvements  of 
Joliet,  111.,  has  awarded  William  Moran  & 
Co.  of  that  city  the  contract  for  the  laying  of 
the  Jackson  St.  water  main  for  $814.  Bids 
were  opened  June  12.  Wm.  S.  Welch  is  clerk 
of  the  board. 

Plans  have  been  prepared  by  Claud  James 
at  Mattoon,  111,,  for  the  construction  of  a  new 
water  works  system  for  the  city  of  Arthur, 
111.,  the  estimated  cost  of  which  will  be  be- 
tween $15,000  and  $16,000.  The  work  will  in- 
clude wells,  pumps,  hose,  water  tower,  water 
mains,  hose  carts,  etc.  The  source  of  supply 
will  be  secure  from  wells.  Bonds  will  be 
voted  on  June  29  for  this  work.  J.  F.  Martin 
of  .Arthur  will  have  charge  of  the  work. 

Following  is  the  low  bid  received  by  L.  E. 
McGann,  Connnissioner  of  Public  Works, 
Chicago,  111,,  for  furnishing  and  delivering  200 
tons  of  pig  lead  to  the  various  pipe  yards : 
Illinois    Smelting    and    Refining    Co.,    410    N. 


•J"  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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Peoria  St.,  .04o4  cts.  per  lb.,  by  r.iil  to  all 
yards.     Bids  were  opened  June   14tb. 

The  residents  of  North  14th  and  1-Jth  Sts., 
Murphysboro,  III.,  have  filed  a  petition  witli 
the  City  Clerk  asking  that  the  water  mains  be 
extended  north  to  Ciartsidc  Ave. 

The  City  Council  of  Princeton,  111.,  has 
appropriated  $5,000  for  the  sinking  of  a  new 
deep  well   for  the  city's  use. 

Following  is  the  low  bid  received  by  L.  E. 
McGann,  Commissioner  of  Public  Works, 
Chicago,  111.,  for  furnishing  and  placing  the 
necessary  covering  for  pipes  in  the  68th  St. 
pumping  station,  OSth  St.  and  Oglesbv  Ave. : 
Kcasby  &  Mattison  Co.,  208  Lake  St.;  $2,300. 
Bids  were  opened  June  13th. 

Indiana. 

A.  T.  Maltby,  Consulting  Engineer.  Great 
Northern  Bldg.,  Chicago,  111.,  has  been  re- 
tained by  city  of  Oglesby,  Ind.,  to  prepare 
plans  for  the  construction  of  a  water  works 
system. 

Iowa. 

®The  City  Council  of  Sioux  City,  la.,  has 
awarded  the  contracts  for  the  construction  of 
tlie  Leeds'  water  works.  The  pumping  station 
will  be  erected  by  N.  Oicn  for  $2,1(59,  and 
the  cement  piers  for  the  station  will  be  built 
by  the  Iowa  Cement  Brick  Co.,  for  $455. 

®The  City  Council  of  Leon,  la.,  has  let  the 
contract  for  the  installing  and  completing  of 
the  w-ater  works  system  in  Leon  to  the  Des 
Moines  Bridge  &  Iron  Works  of  Des  Moines, 
la.,  for  $25,033.  The  system  will  include  tank, 
tower,  hydrants,  valves,  deep  well  pump,  pump 
head,  pipe  and  fittings. 

®Amil  Forsland  of  Galva,  la.,  has  been 
awarded  the  contract  by  that  city  for  laying, 
filling  and  digging  of  1,100  ft.  of  water  main, 
5%  ft.  deep,  all  connections,  two  hydrants, 
etc.,   for  $106.     Bids  were  opened  June  12. 

The  citizens  of  Des  Moines,  la.,  on  June 
10  voted  on  the  proposition  of  purchasing  the 
water  works  of  the  city. 

Kansas. 

4*Bids  will  be  received  until  June  22,  by 
Capt.  .A.  Lippincott,  Quartermaster,  Fort 
Riley,  Kan.,  for  furnishing  l(i8%-in.  compres- 
sion stops;  500  ft.  •■'2-in.  galvanized  pipe;  50 
%-in.  G.  I.  unions;  5ii  1-in.  G.  I.  unidiis. 
Louisiana. 

The  residents  of  Franklinton,  La.,  have  con- 
sumated  a  deal  with  the  Police  Jury,  Frank- 
linton, for  the  use  of  the  artesian  well  water 
flowing  from  the  Courthouse  square.  A  tank 
of  20,000-gals.  capacity  will  be  erected  to  a 
height  of  50  ft.,  a  pumping  station  will  be 
built  and  mains  laid  at  the  expense  of  the 
citizens.  J.  S.  Brock,  Jr.,  of  Franklinton  is 
interested. 

Maryland. 

Plans  to  increase  the  water  supply  of  Fred- 
crick.  Md.,  to  cost  $10,000  have  been  decided 
upon  by  the  M.iyor  and  .Mdermen.  A  new 
storage  reservoir  in  the  mountains  with  a 
capacity  of  40,000,000  gals.,  to  cost  $50,000  is 
being  considered.  The  improvements  decided 
upon  include  a  new  pipe  line  from  the  moun- 
tains and  repair--  to  the  reservoir. 
Massachusetts. 

®The  .A.berthaw  (Construction  Co.,  of  Bos- 
ton, Mass.,  has  been  awarded  the  contract  by 
the  city  of  Great  Works,  Me.,  for  the  con- 
struction of  eiglit  reinforced  concrete  flumes. 
Henry  S.  Ferguson,  200  Fifth  .Ave.,  New 
York   City,   is   Engineer. 

®Charles  M.  Callahan,  of  Boston,  Mass., 
has  been  awarded  the  contract  by  the  city  of 
Ayer,  Mass.,  for  the  construction  of  about 
iwo  miles  of  6  and  8-in.  pipe. 

George  F.  Ashton.  City  Engineer,  Salem, 
Mass.,  has  prepared  preliminary  plans  for  the 
installation  of  a  high-pressure  salt  water  fire 
sysiem. 

Michigan. 

The  citizens  of  Highland  Park,  Mich.,  have 
voted  the  issuance  of  bonds  to  the  amount 
of  $28,000  for  fire  station  and  equipment,  and 
bonds  to  the  amount  of  $45,000  for  water  ex- 
tensions. 

The  Ann  .Arbor  Water  Co.,  has  offered  its 
holdings  to  the  city  of  -Ann  Arbor,  Mich.,  for 


a  consideration  of  $525,000.  A  special  com- 
mitlee  of  the  Council  has  been  appointed  to 
consider  the  matter. 

Minnesota. 

^Bids  will  he  received  by  K.  L.  Lewis.  City 
Clerk,  I'"airmont,  Minn.,  for  the  construction 
of  17  blocks  of  water  main  and  10  blocks  of 
sewers.  Plans  and  specifications  are  on  file 
with  the  city  clerk.     E.  J.  Edwards  is  Mayor. 

•J«l!ids  will  be  received  until  2  p.  m.,  June 
24.  by  h'rank  Tolman.  Village  Clerk,  Paynes- 
ville,  Minn.,  for  the  construction  of  an  exten- 
sion to  the  pipe  line  service  in  connection 
with  the  village  water  works.  .\  certified 
check  for  $200,  payable  to  the  City  Treasurer, 
must   be  filed   with   each  bid. 

The  bids  which  were  to  be  received  by  the 
city  of  Millmar,  Minn.,  on  June  12  for  the 
construction  of  two  purification  plants  and 
pumping  stations  were  not  opened  owing  to 
the  bonds  being  illegal.  It  is  probable  that 
bids  will  again  be  asked  in  about  75  or  90 
days.  J.  A.  Rowat  is  City  Engineer. 
Mississippi. 

^Bids  will  be  received  until  8  p.  in.,  July 
3,  by  City  Clerk,  Vicksburg,  Miss.,  for  the 
construction  of  water  main  in  Grove  St.,  from 
Washington  to  First  North  Sts.,  and  in  Bel- 
mont St.,  from  Washington  to  Cherry  St.  J. 
J.  Hayes  is  Mayor. 

Missouri. 

The  Fuller-Coult  Co.,  Chemical  Bldg.,  St 
Louis,  Mo.,  has  been  retained  by  the  city  of 
Festus,  Mo.,  to  prepare  plans  for  the  installa- 
tion of  a  water  works. 

Nebraska. 

®The  Katz-Crai.g  Contracting  Co.,  of  Oma- 
ha, Neb.,  has  been  awarded  the  contract  for 
the  construction  of  the  water  works  and  elec- 
tric light  improvements  at  Basin,  Wyo.,  for 
$-58,583.  The  work  includes  cast  iron  pipe, 
$11,944 ;  hydrants  and  valves,  pumping  and 
'lectrical  machinery,  $12,250.  Bids  were  re- 
ceived on  the  construction  work  are  as  fol- 
lows: Katz-Craig  Contracting  Co.,  $30,384; 
Des  Moines  Bridge  &  Iron  Works,  Des 
Moines,  la..  $30,800;  W.  D.  Lovell,  Minne- 
apolis, Minn.,  $30,996;  Lindstroni  &  Oren, 
Billings.  Mont.,  $3L500;  Bruer  &  Stanton, 
Basin,  $.32,772,  and  Tanner  Bros.,  of  Webster, 
S.  Dak.,  ,$32,900.  Burns  &  McDonnell,  Scar- 
ritt  Bldg.,  Kansas  City,  Mo.,  are  Engineers. 

Plans  and  specifications  have  been  com- 
pleted by  Engineers  Wheeler  &  Willis,  Bridge- 
port. Neb.,  for  the  installation  of  a  water 
works  system  at  Bridgeport.  Bonds  for  this 
improvement  have  been  voted.  The  work 
will  include  an  elevated  tank,  100  ft.  high  to 
balconv.  50,000-gal.  capacitv,  160  ft.  of  lO-in. 
pipe,  '-'.m  ft.  of  8-in.  pipe',  3,020  ft.  of  6-iii. 
pipe,  0.120  ft.  of  4-in.  pipe,  8,700  lbs.  of  spe- 
cial  castings,   and   20   fire   hydrants. 

Civil  Engineer  C.  F.  Sturtcvant,  of  Hold- 
rege,  Neb.,  has  been  called  by  the  Town 
Board  of  liaigler.  Neb.,  to  make  estimates 
and  go  over  the  plan  laid  down  by  them  to 
furnish  w.iter  for  the  village. 
New  Jersey. 

^Bids  will  be  received  until  7  ;30  p.  m., 
June  22,  by  Crosswicks  Water  Co.,  Cross- 
wicks,  N.  J.,  for  the  complete  construction  of 
water  works,  including  piping,  pumping  sta- 
tion with  equipment,  standpipe  or  tower,  col- 
lecting system  and  all  machinery  and  acces- 
sories. W.  W.  Yonng,  46  Park  St.,  Bordcn- 
town,  .\'.  J.,  is  Engineer. 

The  Town  Council  of  Irvington,  N.  J.,  has 
decided  to  put  the  matter  to  a  vote  for  the 
people  to  decide  whether  the  plant  of  the 
Clinton  Water  Co.  shall  be  purchased  or  not. 
The  plant  has  been  offered  to  the  city  for 
$185,00tt,  including  proposed  extensions  to  be 
made  at  an  estimated  cost  of  $7,500,  and  to 
furnish  water  to  the  municipality  for  $75  per 
million  gals,  to  1919. 

The  towns  of  Bloomingdale,  Rivordale, 
Poniiiton  and  Pompton  Lakes,  N.  J.,  contem- 
plate purchasing  the  property  of  the  .Apshawa 
Land  Co.,  which  has  a  lake  with  a  storage 
capacity  of  over  150,000,000  gals,  of  water,  for 
the  purpose  of  securing  a  water  supply. 
New  Mexico. 

Plans  are  Ixiii.y;  prep.ircd  by  Consulting  En- 


gineer G.  N.  Houston,  400  l-'.quitable  Bldg., 
Denver,  Colo.,  for  the  installation  of  the  pro- 
posed water  works  system  at  Farmington,  N. 
.\lex.  Bids  will  soon  be  asked. 
New  York. 
•{•Pids  will  be  received  until  5  p.  m.,  June 
20,  l)y  Board  of  Water  Commissioners,  W.  W. 
Hawks,  President,  Lander  St.,  Newburgh,  N. 
v.,  for  laying  .30-iii.  water  main  about  1,000 
ft.   long  with  air  valve  chambers. 

®The  York  Mfg.  Co.,  York,  has  been 
awarded  the  contract  by  the  State  Commis- 
sion in  Lunacy,  .53  Lancaster  St.,  Albany,  N. 
'S'.,  for  a  water  filtration  plant  at  nurse's 
home  at  Binghamton,  N.  Y.  The  contract 
price  is  $3,150.  Bids  were  opened  May  31. 
T.  E.  McGarr  is  .Secretary  of  the  Commis- 
sion. 

®The  Board  of  Water  Supply  of  New  York 
City  has  awarded  the  contracts  for  the  con- 
struction of  two  sections  of  the  high  pressure 
water  tunnel,  which  is  to  form  part  of  the 
Catskill  aqueduct  system.  The  Pittsburg 
Contracting  Co.,  of  Pittsburg.  Pa.,  received 
the  contract  for  Contract  65  for  $5,590,295, 
and  Grant  Smith  &  Co.  &  Locher,  of  Rome,  N. 
^'.,  received  the  contract  for  Contract  No.  66 
for  $4,512,605.  The  itemized  bids  for  these 
contracts  were  given  in  our  May  31  issue. 

®The  Holly  Manufacturing  Co.,  of  Buffalo, 
N.  Y.,  has  been  awarded  the  contract  by  the 
city  of  Buffalo,  for  the  equipment  of  the  new 
pumping  station  with  five  pumps  at  a  cost  of 
$700,000.  Each  of  the  new  pumps  will  pump 
30.000,000  gals,  of  water  every  24  hours.  They 
w^ill  be  triple  expansion,  vertical  type.  F.  G. 
Ward   is   Commissioner  of    Public   Works. 

®It  is  reported  that  Lupfer  &  Remick  of 
Buffalo,  N.  Y.,  have  been  awarded  the  con- 
tract by  the  Board  of  Public  Works  of  Gene- 
va, N.  Y.,  for  the  construction  of  the  new 
reservoir  in  connection  with  the  water  system 
improvement,  for  $22,900,  plan  B.  Other  bids 
received  were:  Lupfer  &  Remick,  plan  A, 
$20,850;  Coughlin,  Lowman  &  Bradley.  El- 
mira,  N.  Y.,  $24,632 ;  Simpson  Bros.,  Corpora- 
tion, Boston,  Mass.,  $28,900;  G.  W.  Thomp- 
son, Utica,  N.  Y.,  $30,250;  llennebiquc  Con- 
struction Co.,  New  York.  $34,900 ;  Gahren, 
Dodge  &  Maltby,  New  York.  $38,865. 

The  New  York  State  Water  Commission 
has  given  the  village  of  Cornwall  permission 
to  construct  an  additional  water  storage  res- 
ervoir. 

North  Carolina. 

•i«Bids  will  be  received  until  1  :3ti  p.  m.,  luly 
10,  by  City  of  High  Point,  .N.  C,  Fred  N. 
Tate.  .Mayor,  for  gradin.g,  macadamizing  and 
curbing  certain  street  amounting  to  approxi- 
mately $4ti,000  and  for  the  extension  and 
building  of  water  and  sewer  lines  amounting 
to  ap])roximately  $.")0,000.  Plans  and  specifi- 
cations are  on  tile  at  the  ofiice  of  the  Mayor. 
North  Dakota. 

•J«.M1  bids  were  rejected  June  2  by  city  of 
Mandan.  N.  Dak.,  for  the  construction  of  the 
proposed  water  works  system  mentioned  in 
our  May  17th  issue  and  bids  for  the  work 
have  been  readvertised  for  June  29.  The  es- 
timated cost  of  the  work  is  $80,000.  Burns  & 
McDonnell,  Scarritt  Bldg..  Kansas  City,  Mo., 
are  Engineers. 

Ohio. 

®The  Board  of  Control  of  .Alliance,  C)..  has 
awarded  the  contract  for  furnishing  an  air 
compressor  to  the  W.  II.  .Mlman  Co.,  of  t"an- 
ton,  O.,  for  $1,038.  It  will  have  a  speed  of 
125  revolutions  per  minute,  of  75  h.  p..  and 
will  weigh  11,800  lbs.  The  compressor  will 
be  used    for  pumping  the  city  wells. 

.\n  election  was  held  in  Bedford,  O.,  on 
lune  20  for  the  purpose  of  voting  on  the  is- 
suance of  bonds  in  the  sum  of  S3.000  for  the 
construction  of  water  mains.  Iayin.g  water 
pipes  and  constructing  sewers  in  the  village. 
\\'.  P..  Yost  is  .Mayor. 

Oklahoma. 

J'lans  have  been  made  Iiy  J.  M.  Buckley  of 
Pawhuska.  Okla.,  for  extensions  to  the  water 
works  .system  of  that  city,  estimated  to  cost 
J.S0,000.  The  work  will  include  dam,  reser- 
voirs, 0.500  ft.  of  lit-in.  mains,  settling  liasins, 
■>'.(i{i(i   It.  of  4-in.  main  and  4.00O  ft.  of  C-in. 


iji  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 


48 


ENGINEERING     &     CONTRACTING 


Vol.  XXX\".     No.  2^. 


main.     The   water   supply   will   lie  sociireil   by 
damming  a   creek. 

Oregon. 

The  town  of  Merrill,  Ore.,  will  soon  m- 
stall  a  water  plant.  Mayor  E.  E.  Fitch  has 
employed  two  Portland  engineers  to  figure  on 
the  plant. 

Definite  plans  have  been  made  by  the  city 
of  Redmond,  Ore.,  for  the  construction  of 
the  water  pipe  line  from  Cline  Falls  to  Red- 
mond. The  work  will  cost  about  $2o.00ii. 
With  the  new  water  system  it  is  proposed  to 
pump  water  from  the  Deschutes  river  at  Clme 
Falls  through  a  (i-in.  main  to  a  tank  in  Moun- 
tain View  addition,  elevated  100  ft.  high,  with 
a  capacity  of  100,000  gals.  The  Oregon  Trunk 
railroad  will  build  a  50,000  gal.  lank  and  take 
water  from  the  city  tank  as  soon  as  tho  plant 
is  in  operation. 

Pennsylvania. 

®The  contract  for  the  water  filtration  plant 
for  the  Borough  of  Masontown,  Pa.,  has 
been  awarded  to  the  Pitt  Construction  Co.,  of 
Pittsburg.  Pa.  Chester  &  Fleming,  Union 
Bank  Bldg.,  Pittsburg,  are  Engineers  for  the 
work. 

The  city  of  Shrewsbury,  Pa.,  recently  is- 
sued bonds  to  the  amount  of  $12,000  for  the 
purpose  of  making  improvcnionn  to  its  water 
works. 

Texas, 

®The  City  Commissioners  of  Dallas.  Tex., 
have  awarded  the  contract  for  installing  an 
air  compressor  at  Record  Crossing  for  $3,800 
to  Smith  &  Whiting. 

®The   Citv   Commissioners   of   Fort   Worth. 


Tex.,  have  awarded  the  contract  for  the 
construction  of  its  water  filtering  plant  to 
the  Pittsburg  Filter  Manufacturing  Co.,  of 
Pittsburg,  Pa.,  for  $09,98^.  Tho  work  will  in- 
clude a  complete  filter  of  5,000,000  gals,  d.aily 
capacity,  clear  well  and  coagulating  basins. 
Bids  were  opened  June  8.  J.  D.  Tramniell  is 
Chairman  of  the  Board  of  Engineers. 

®The  contract  for  the  erection  of  two  boil- 
ers at  the  White  Rock  pumping  station,  Dal- 
las, Tex.,  has  been  awarded  by  the  City  Com- 
missioners to  A.  G.  Wright,  for  $2,045. 

The  city  of  Gainesville,  Tex.,  on  June  8, 
purchased  the  plant  of  the  Gainesville  Water- 
works Co.,  for  a  consideration  of  $92,000.  The 
city  will  expend  about  $60,000  in  extending 
the  mains  to  all  parts  of  the  city,  putting  in 
new   pump   and  large   standpipe. 

The  Santa  Fe  System  has  planned  to  re- 
place its  present  water  system  at  Galveston, 
Tex.,  by  a  standard  24x4-3  ft.  steel  tank  and 
two  standard  10-in.  auto  cranes  at  a  total  es- 
timated  cost  of  $4,700. 

Bonds  to  the  amount  of  $14,000  were  re- 
cently issued  by  the  town  of  Rogers,  Tex.,  for 
the  purpose  of  constructing  a  pipe  line  from 
Lake  Leahrick  to  Little  River  to  increase  the 
water  supply. 

The  city  of  Moulton,  Tex.,  contemplates 
the  installation  ot  a  water  works  system.  It 
will  be  installed  by  public  subscription. 

Washington. 

•f'Bids  w^ill  be  received  until  1  p.  m.,  June 
2(),  by  State  Board  of  Control,  Olympia, 
Wash.,   for  the  construction  of  a  gravity  wa- 


ter   supply    system   at    Northern    Hospital    for 
Insane,   Sedro-Woolley,  Washington. 

®Mclnnis  &  Harrington  of  Coupeville, 
Wash.,  have  been  awarded  the  contract  by 
Capt.  E.  C.  Long.  Constructing  Quartermas- 
ter, Seattle,  Wash.,  for  the  construction  of  a 
2.00n,000-gal.  reinforced  concrete  reservoir 
with  water  mains,  etc.,  at  Fort  Worden, 
Wash.,  for  $36,.300.  Bids  were  opened  June  3. 
Wisconsin. 

•{•Bids  will  be  received  until  7:30  p.  m., 
June  28,  by  E.  W.  Van  Norman,  Village  Clerk, 
Monticello,  Wis.,  for  the  erection  of  a  rein- 
forced concrete  standpipe,  15  ft.  in  diameter 
by  50  ft.  high.  Further  information  can  be 
obtained  by  W.  C.  KirchofFer,  Engineer,  Mad- 
ison. Wis. 

®The  Fred  M.  Prescott  Steam  Pump  Co., 
Milwaukee,  Wis.,  has  been  awarded  the  con- 
tract by  the  city  of  Merrill,  Wis.,  for  fur- 
nishing a  triple  expansion  duplex  pumping 
engine  for  the  water  works  station  of  2,000,- 
0(1(1  gals,  capacity. 

Canada. 

^Bids  will  be  received  until  noon,  June  29, 
by  G.  R.  Geary.  Chairman  Board  of  Control. 
Toronto,  Ont.,  for  the  main  drainage  pumping 
station  on  Eastern  Ave.,  Toronto.  Plans  and 
specifications  are  on  file  at  the  office  of  the 
City  Architect. 

4*Bids  will  be  received  until  noon,  July  3, 
by  F.  S.  Spence,  Chairman  of  the  Board  of 
Control,  Toronto,  Ont.,  for  the  laying  of  be- 
tween 3,000  and  3,500  ft.  of  riveted  steel  pipe, 
li  ft.  in  diameter  in  Lake  Ontario  for  the  Wa- 
ter Works  department. 


SEWERAGE     AND     GARBAGE    DISPOSAL 


Arizona. 

An    ordinance    has   been    introduced    in   the 

City  Council  of   Tucson,  Ariz.,  providing   for 

the   construction   of   a   new   sew'er    for    North 

Meyer  St.,  from   Alameda  to  West  Sixth   St. 

California. 

The  citizensof  Oakdale.  Cal.,  on  June  3  vot- 
ed the  issuance  of  bonds  to  the  amount  of 
$32,000  for  the  installation  of  a  sewer  sys- 
tem. 

A  communication  has  been  received  from 
the  Centerville  Chamber  of  Commerce  by  the 
Oakland  Chamber  of  Comerce  that  a  regular 
campaign  is  to  be  started  soon  to  agitate  for 
the    Niles-Centerville-Newark    sew'er    project. 

A  proposition  will  be  submitted  to  the  voters 
of  Lindsay,  Cal.,  some  time  during  the  last  of 
this  month  which  will  provide  for  the  issu- 
ance of  bonds  to  the  amount  of  $75,000  for  the 
construction  of  sewers,  including  a  sewer  farm 
and  septic  system  of  disposal. 
Colorado. 

^Bids  will  be  received  until  11  a.  m.,  June 
23,  by  Board  of  Public  Works,  Denver.  Colo., 
for  the  construction  of  sewers,  manholes,  in- 
lets and  appurtenances  in  Part  .•\.  of  Subdis- 
trict  No.  3,  West  and  South  Side  Sanitary 
Sewer  District.  Henry  Read  is  President  of 
the  Board. 

The  city  of  Colorado  Springs,  Colo.,  pro- 
poses the  ■  construction  of  a  pipe  line  from 
the  mouth  of  the  St.  John  tunnel  to  the  intake 
at  Lake  Moraine  at  an  estimated  cost  of  $35,- 
000.  A.  J.  Lawton  is  Commissioner  of  Public 
Works. 

Connecticut. 

•{•Bids  will  be  received  until  June  25  by  city 
of  South  Norwalk,  Conn.,  for  the  construction 
of  925  lin.  ft.  of  18-in.  and  7.50  ft.  of  12-in. 
vitrified  sewer  with  appurtenances,  .\verage 
cut  19  ft.  S.  W,  Hoyt,  Jr  .  is  city  engineer. 
District  of  Columbia. 

^Bids  will  be  received  until  2  p.  m.,  June 
22,  by  Commissioners  of  the  District  of  Co- 
lumbia, Washington,  D.  C,  for  furnishing 
and  delivering  700,000  red  sewer  bricks  dur- 
ing the  fiscal  year  beginning  July  1,  1911. 
Illinois. 

©William  Moran  &  Co.  of  Joliet.   HI,,  have 


been  awarded  the  contract  by  the  Board  of 
Local  Improvements  of  that  city  for  the  con- 
struction of  a  sewer  in  Seeser  St.  for  $984. 
Bids  were  opened  June  12  Wm,  S.  Welch  is 
clerk  of  the  board. 

®The  Board  of  Local  Improvements  of 
Marshall,  III,  has  awarded  the  contract  for 
constructing  the  Lynn  St.  sewer  to  James 
E.  Dailev  of  Lewistown,  111,,  for  $1,47  per  lin. 
ft. 

The  City  Council  of  Edwardsville,  111.,  has 
passed  an  ordinance  providing  for  the  year's 
appropriation  for  the  different  departments, 
as  follows :  Streets  and  alleys,  $9,000 ;  gran- 
itoid sidewalks,  $2,000;  salaries  and  fees,  $4.- 
000;  fire  department  and  water,  $8,000;  lights 
and  lighting,  $6,000;  library,  park  and  build- 
ings, $5,000  ;  permanent  improvements,  $6,000  ; 
special  assessinent  installments,  $8,000 ;  con- 
tingent and  emergency,  $1,000;  printing  and 
stationery,  $2,000;  police,  $5,000;  sewer  and 
drains,  $2,000 ;  redemption  of  city  bonds,  $3,- 
000,  and  Lusk  Cemetery  improvement,  $200. 
Indiana. 

City  Engineer  H.  W.  Klausmann  of  Indian- 
apolis, Ind..  has  recommended  to  the  Board 
of  Public  Works  that  sewers  be  built  in  Lee 
St.,  from  Morris  St.  to  Jones  St.,  and  in 
Jones   St.,   from  Lee   St.   to  Belmont   .\ve. 

®The  contract  for  the  extension  of  the 
Pogue  Run  trunk  sewer  has  been  awarded 
bv  the  Citv  Council  of  Brazil,  Ind.,  to  Camp- 
bell &  Crabb  for  $4,399.  The  contract  pro- 
vides for  the  extension  of  the  sewer  from  its 
present  terminus  to  the  food  products  and  pi- 
ano factories,  a  distance  of  over  4,000  ft. 
Iowa. 

^Bids  will  lie  received  until  7  p,  ni..  July 
13.  by  city. of  Valley  Junction,  la.,  for  the  con- 
struction of  5V2  miles  of  8  to  20  in.  pipe 
sewers  and  a  sewer  disposal  plant.  Two  cer- 
tified checks  for  $500  each  must  be  filed  with 
bids.  Plans  and  specifications  can  be  ob- 
tained ($5)  of  the  Iowa  Engineering  Co., 
Chase  Block,  Clinton,  la. 

®Green  &  Sons  Co.  have  been  awarded  the 
contract  by  the  City  Council  of  Clinton,  la., 
for  the  construction  of  main  and  lateral  sew- 
ers, including  300  ft.  of  48-in.,  2-ring  brick 
si'wer.   50n    ft.   of   4S-in.   1%-ring  brick   sewer. 


1,343  ft.  of  30-in.  1%-ring  brick  sewer,  765  ft. 
of  36-in.  pipe  sewer,  1,988  ft.  of  30-in.  pipe 
sewer,  2,452  ft.  of  24-in,  pipe  sewer,  1,544  ft, 
of  2()-in.  pipe  sewer,  3,560  ft,  of  18-in,  pipe 
sewer,  2,993  ft.  of  15-in.  pipe  sewer,  11,515  ft, 
of  12-in,  pipe  sewer,  7,1(35  ft.  of  10-in.  pipe 
sewer.  5,513  ft.  of  10-in.  catch  basin  pipe, 
14,860  cu.  yds.  of  rock  excavation,  76  man- 
boles.  62  catch  basins  and  122  inlet  basins. 
The  contract  price  is  $124,375.  R.  C.  Hart  is 
city  engineer.     Bids   were   opened  June   1. 

®J.  F.  Brown,  1597  Jackson  St.,  Dubuque, 
la,,  has  been  awarded  the  contract  by  that 
citv  for  the  construction  of  a  sanitarv  sewer 
in  'Belmont  and  W,  14th  Sts,  for  $2,943.  Tile 
pipe  will  be  used.  Bids  were  opened  June  9 
by  Otto  P.  Geiger.  city  recorder. 

®The  contract  for  constructing  the  Perry 
Creek  reserve  conduit  in  Sioux  City,  la.,  has 
been  awarded  to  Lewis  &  Leader  of  that  city 
for  $13,646. 

The  City  Council  of  Belle  Plaine,  la.,  has 
called  an  election  for  July  10  for  the  pur- 
pose of  voting  on  the  issuance  of  bonds  to 
the  amount  of  $15,(}(Xi  for  sewer  and  water 
works.  An  outlet  will  be  put  in  for  the  sani- 
tary sewer  systein,  and  a  septic  tank  will 
probably  be  constructed. 

Kentucky. 

The  following  bids  were  received  by  the 
City  Council  of  Dayton,  Ky.,  for  the  con- 
struction of  a  sewer  on  Sixth  .^ve.,  between 
Kenton  and  Benham  Sts.:  John  B.  McLane 
&  Co,,  $1.10  per  lin.  ft.  for  12-in.  tile,  $.35.50 
for  manholes,  $41  for  catch  basins  and  $0.98 
for  Y  branches;  Walter  Bros.,  $1,25  for  tile, 
$40  for  manholes  and  catchbasins  and  $1  for 
V  branches, 

Louisiana. 

The  plans  for  the  completion  of  the  drain- 
age and  sew-erage  system  of  New  Orleans. 
La.,  have  been  completed.  Immediately  upon 
the  adoption  of  the  plans  the  superintendent 
will  be  instructed  to  advertise  for  bids  for  the 
work. 

Maryland. 

®John  R.  Jeffreys,  Elberon,  N.  Y.,  has  been 
awarded  the  contract  for  the  construction  of 
eight  miles  of  sewers  in  Easton,  Md.,  for 
which    bids    were    received    April    15.      Clyde 


^  indicates  work  now  open  for  bids.     ®  indicates  •  contract  let  recently. 
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Potts,  30   Church   St..   Xew   York  City,   Engi- 
neer. 

The  Anne  Arundel  County  Commissiuners, 
Annapolis.  Md.,  have  been  petitioned  for  the 
construction  of  a  30-in.  sewer  to  carry  off  the 
storm  water  on  the  streets  of  Curtis  Bay.  The 
petitioners  ask  that  the  drain  pipe  to  be  laid 
Curtis  Ave.,  beginning  at  Plum  St.,  to  run 
12  squares  to  Birch  St.,  thence  three  squares 
to  the  river. 

Massachusetts. 

The  Sewer  Commissioners  of  Milford, 
Mass.,  have  voted  to  ask  the  selectmen  to 
call  a  special  town  meeting  to  raise  and  ap- 
propriate $30,000  for  the  completion  of  the 
sewage  system.  The  election  will  be  held 
June  20.     Henry  J.  Glendenning  is  Engineer. 

Commissioner  L.  K.  Rourke,  Boston, 
Mass.,  has  rejected  all  bids  recently  received 
for  garbage  disposal.  The  coninii?sioner  pro- 
poses that  the  city  at  once  appropriate  money 
to  be  expended  in  the  erection  and  construc- 
tion of  five  receiving  stations,  one  on  Free- 
port  St.,  one  on  Albany  St.,  one  at  Fort  Hill, 
one  on  Western  Ave.,  Brighton,  and  one  on 
Ritchie  St.,  Roxbury,  each  at  a  cost  of  about 
$20,000.  The  estimated  cost  of  garbage  dis- 
posal for  the  ne.xt  10  years  is  about  $2,500,000. 
Michigan. 

©Carpenter  &  Anderson  of  Grand  Rapids, 
Mich.,  have  been  awarded  the  contract  by  the 
Board  of  Public  Works  of  Grand  Rapids  for 
the  construction  of  the  East  Side  trunk  sewer 
for  $356,723.  The  work  was  bid  on  in  three 
sections,  for  w-hich  the  following  bids  were 
received  :  First  section — Specifications,  $154,- 
189— G.  W.  Bunker  &  Co.,  $138,623:  Albert 
Prange,  $1.53,815:  and  Carpenter  &  Anderson, 
$156,646.  Second  section — Specifications,  $132.- 
847— Carpenter  &  .Anderson,  $1.33.236:  .\lbert 
Prange,  $146,312;  and  G.  W.  Bunker  &  Co., 
$154,000.  Third  section— Specifications,  $98,- 
898— Albert  Prange,  $70,601  :  .McDermott  & 
Cooper,  $73.287 ;  and  Carpenter  &  .\nderson, 
$79,576.  The  successful  bidders  submitted 
the  only  bid  for  the  work  as  a  whole.  Bids 
for  this  work  were  opened  June  8.  L.  D. 
Cutcheon  is  city  engineer. 

®Peter  Becker  of  Bessemer.  Alich..  has 
been  awarded  the  contract  by  the  Common 
Council  of  that  city  for  the  construction  of  a 
trunk  line  sewer  for  $13,193.  Other  bids 
were  :  John  Brogan,  $13,493 :  Thos.  E.  Wool- 
ley,  $13,825;  Mueholland  &  Sons,  $15,401;  0.x- 
nam  &  Southerland.  $13,292,  and  Fraser  & 
Danforth,  $14,80i:>. 

The  City  Council  of  Caro,  Mich.,  has  in- 
structed City  Attorney  Randall  to  prepare  a 
resolution  for  the  calling  of  a  special  election 
to  bond  the  city  for  the  completion  of  the 
sewer  on  which  work  is  now  in  progress.  The 
election  will  proh.-iblv  be  held  June  27  and 
will   call    for  cither   $15,000   or  $2iU)00. 

Mayor  M.  W.  Brown  of  Reed  Citv,  Mich., 
has  selected  an  engineer  to  survey  the  streets 
and  alleys  of  the  town  for  the  purpose  of 
establishing  the  cost  arid  submitting  plans  for 
a  sewage  disimsal  |>l,-uit 

Minnesota. 

^Bids  will  be  received  until  8  p.  m.,  June 
27,  by  Morris.  Minn,,  for  the  construction  of 
Sewer  District  No.  3.  on  First  .St.,  consisting 
of  1,905  ft.  "f  8-in.  sewer,  five  manholes  and 
one  line  of  4-in.  drain  tiles.  District  No.  6. 
on  Fourth  St.,  consisting  of  1,327  ft.  of  8-in. 
sewer,  three  manholes  and  one  flush  tank  and 
one  line  of  4-in.  drain  tile.  District  No.  17, 
Sixth  St.,  consisting  of  1,408  ft.,  4  manholes 
and  one  line  of  4-in.  drain  tile.  C.  B.  Burpee 
is  City  Clerk,  Plans  and  specifications  are 
one  file  and  blank  proposals  may  be  obtained 
at  the  office  of  the  City  Clerk  of  Mor- 
ris, Minn.,  and  of  l.oweth  &  Wolff,  consult- 
ing engineers,  .St.  Paul.  Minn. 

The  City  Council  of  Albert  I.ca,  Minn.,  has 
rejected  all  bids  for  the  construction  of  lateral 
sewer  No.  5.  City  Engineer  William  Barncck 
estimates  the  cost  of  the  sewer  at  $19,375. 

^•Bicls  will  he  received  until  8  p.  m.,  June 
26,  by  Villa.ge  Council.  Springfield.  Minn.,  .X. 
Frederickfon.  recorder,  tor  the  construction 
of  the  fo'lowir.g  bra;ich  sewers,  together  with 
necessary  manholes  and  specials,  according  to 
plans,    s[)ecifications   and   profiles,    which    m.iy 


be  seen  at  the  office  of  the  recorder:  .\bout 
.37(1  ft.  8-in.  sewer  on  O'Connell  St.  from  Rail- 
road St.  to  Van  Dusen  St.:  about  1,2(10  ft.  8- 
in.  sewer  on  Cass  St.  from  North  St.  to  Van 
Dusen  St. :  about  370  ft.  10-in.  sewer  on  Cass 
St.  from  Van  Dusen  St.  to  Railroad  St.  All 
of  said  work  must  be  completed  on  or  before 
Sept.    1,    1911. 

©The  City  Council  of  Albert,  Lea,  Minn., 
has  awarded  the  contract  for  the  construction 
of  a  sewer  to  Ilstrup  &  Olson  of  Minneapolis, 
Minn.,  for  $14,000.  William  Barneck  is  City 
Engineer. 

Bids  will  be  received  until  8  p.  m.,  June  27, 
by  E,  L.  Lewis,  city  clerk,  Fairmont,  Minn., 
for  the  construction  of  16  blocks  of  sewers 
and  17  blocks  of  water  main. 

Owing  to  technical  law  points  the  contract 
for  the  construction  of  a  sewer  system  in  the 
city  of  Willmar,  Minn.,  for  whicli  liids  were 
asked  until  June  12,  has  not  been  awarded.  It 
is  probable  that  the  w^ork  will  be  readNcr 
tise  I.     II,  G'.niderson  is  city  clerk 

Mississippi. 

•J«Bids  will  be  received  until  8  p.  m,,  July 
3,  by  City  Clerk,  Vicksburg.  Mass.,  for  the 
construction  of  storm  sewers  on  Grove  St.. 
from  First  North  to  Washington  Sts.,  forlay- 
ing  storm  sewers  on  Belmont  St.,  from  Wash- 
ington to  Cherry  Sts.,  and  for  laying  storm 
sewers  on  Levee  St.,  from  China  to  Clay  Sts. 
J.  J.   Hayes   is   iVLayor. 

Missouri. 

Plans  and  specifications  are  being  prepa.red 
by  Burns  &  McDonnell.  Scarritt  Bldg.  Kan- 
sas City,  Mo.,  for  the  construction  of  sanitary 
sewers  and  sewage  purification  works  at 
Girard,  Kan,  Bids  will  probably  be  received 
about  .\ug.   1, 

Montana. 

The  city  of  Red  Lodge.  Mont.,  is  preparing 
to  comply  with  the  order  of  the  State  Board  of 
Health,  giving  the  municipality  until  October 
1  to  change  its  system  with  the  present  method 
of  dumping  it  into  Rock  Creek.  It  is  proposed 
to  purchase  a  sewer   farm. 

Nebraska. 

®E.  S.  Dimick  of  Laurel,  Neb,,  has  been 
aw.-irded  the  contract  by  the  City  Council  of 
Hutchinson,  Minn.,  for  the  construction  of 
2.(i(i.^  ft.  of  12-iu.  sewer,  including  three 
strai.yht  manholes  and  one  lamphole  for 
$1,275,  Bids  were  opened  June  14. 
New  Jersey. 

®Tbe  .-Xtlantic  Construction  &  Supply  Co. 
of  .\tlantic  City,  N,  J.,  has  been  awarded  the 
contract  by  the  Englewood  Sewera,ge  Co., 
Englewood,  N.  J.,  Oliver  Drake  Smith,  Secy., 
for  the  complete  construction  of  a  sewage  dis- 
posal works.  Bids  were  opened  June  3. 
Clyde  Potts,  30  Church  St.,  New  York  City,  i- 
engineer 

The  City  Council  of  Summit,  N  J.,  is  con- 
sidering the  matter  of  constructing  a  j'lint 
sewer  with  Alilburn.  The  estimated  cost  to 
Summit  is  $13,500. 

It  is  reported  that  the  city  of  Ilighstown. 
N.  J.,  has  engaged  Waring,  Chapman  &  Far- 
quhar.  Civil  Engineers,  874  Broadway,  New 
York  City,  to  make  surveys  and  furnish  speci- 
fications and  pl.uis  for  the  constructinn  of  a 
~ewcr    system. 

The  town  of  Kearny.  .\'.  J.,  has  entered  into 
a  contract  with  the  Passaic  Valley  Sewerage 
Commission,  Newark,  N.  J.,  to  sewer  into  the 
trunk  sewer.  The  town's  share  of  the  e.x* 
I)ense  of  construction  will  be  $270.00o.  It 
wiil  be  provided  with  three  branches.  East 
Newark-Kearny  branch,  Kearny-North  .\rling- 
ton  branches,  and  Kearny-I  larrisi.m-.Xewark 
branch.     Louis   M.   Brock  is   .May^r, 

The  Town  Council  of  Hasbrouck  Heights, 
N.  J.,  has  made  an  appropriation  of  $1,0(.)0  to 
secure  complete  working  plans  and  estimates 
..f  iIk-  cost  of  a  sewera,ge  sy^lein.  .\.  C.  .-\us- 
lin    is   Mayor. 

.\cquackanonk  Township  has  joined  the  mu- 
nicipalities in  the  proposed  construction  of  the 
Passaic  Valley  trunk  sewer.  New  Jersey.  The 
township's  estimated  cost  of  constructing  the 
sewer  is  $120,500,  or  one  per  cent  of  the  total 
estimated  cost.  George  Schmidt  is  township 
chairman. 


New  York. 

^•Bids  will  be  received  until  4  p.  m.,  June 
2S,  by  Board  of  Contract  and  Supply,  Bing- 
liamton,  N.  Y.,  for  the  construction  of  a  sewer 
in  Union,  Grace  and  Berlin  Sts.  The  work  will 
include  laying  vitrified  pipe  sewer  with  neces- 
sary manholes,  catchbasins,  flushing  tanks  and 
lot  connections  to  the  curb  line.  S.  W.  Mur- 
ray is  Clerk. 

The  village  of  LeRoy,  N.  Y.,  contemplates 
the  installation  of  a  sewer  system. 

Mayor  Irving  of  Binghamton.  N.  Y.,  has 
signed  ordinances  passed  by  the  Common 
Council,  providing  for  the  construction  of 
sewers  on  Berlin,  Union.  Oace  and  William 
Sts. 

The  Board  of  Sewer  Commissioners  of  Ilion, 
N.  Y.,  have  accepted  the  plans  for  the  new 
Morgan  St.  sewer,  and  the  same  have  been 
submitted  to  the  state  health  commissioners 
for  approval,  after  which  bids  will  be  called 
for. 

Plans  and  specifications  for  the  construction 
of  a  sewage  disposal  plant  in  the  city  of  Rome, 
N.  Y..  have  been  submitted  to  the  State  Board 
of  Health  for  approval.  Rudolph  Hering,  170 
Broadway,   New   York   City,  is  Engineer. 

Selley,  Nordone  &  Sellery  of  Mt.  Vernon 
are  the  probable  contractors  for  the  construc- 
tion of  the  Kill  Brook  trunk  sewer,  together 
with  bulkhead  dock  and  screenin.g  chambers 
at  Outfall,  and  also  Water  St.,  Barlow  Lane 
and  Mill  St.  trunk  sewers,  with  the  various 
laterals,  for  which  bids  were  opened  by  the 
Board  of  Trustees  of  the  village  of  Ossining, 
N.  Y.,  on  June  6.  John  M.  Terwilliger  is 
clerk  of  the  village. 

Ohio. 

®Thos.  Maloney.  1858  Forest  .\\e.,  Cincin- 
nati, O.,  has  been  awarded  the  contract  by  the 
Department  of  Public  Service,  Cincinnati,  for 
sewering  Worth  St.,  Humber  to  Eastern 
.\ve.,   for  $2,220.     Bids  were  opened   May  29. 

©Patrick  &  P.  J.  Grady  of  Youngstown,  O., 
have  been  awarded  the  contract  by  the  De- 
partment of  Public  Service  of  that  city,  W.  H. 
McMillin,  clerk,  for  the  sewering  of  Wash- 
in.gton  St.,  for  $67n.  Bids  were  opened 
June    9. 

©Patrick  &  P.  J,  Grady  of  Youngstown,  O., 
have  been  awarded  the  contract  by  the  De- 
partment of  Public  Service  of  that  city.  W.  H. 
McMillin,  clerk,  for  the  construction  of  a 
sewer  in  Empire  St..  for  $-338,  Bids  were 
opened   June   9. 

©A  sewer  system  is  to  be  constructed  in 
East  Youngstown,  CJ.,  from  plans  prepared 
by  George  Montgomery.  The  contract  for 
the  construction  of  that  portion  extending 
from  McVey's  run  to  the  eastern  village  line 
has  been  awarded  to  John  Grady  for  $.37,197. 
The  contract  provides  for  the  construction  of 
5-ft.  reinforced  cement  sewer  4,500  ft.  in 
length.  An  ordinance  providing  for  the  con- 
struction of  the  other  wing,  which  will  ex- 
tend from  the  center  of  the  business  section 
to  the  western  town  line  has  been  adopted. 

©Charles  Hukari  of  .Ashtabula.  O.,  has  been 
awarded  the  contract  by  the  city  of  Conneaut, 
O.,  for  the  construction  of  a  storm  sewer  on 
Chestnut  St.  and  Jackson  St.,  for  $13,175.  The 
work  will  include  5.2u(l  ft.  of  24-in.  sewer  pipe 
to  be  laid   from   6  to   18  ft.   deep. 

The  X'illage  Council  of  Hilliard,  O.,  ]ias 
aproxed  the  plans,  specifications  and  profiles 
[ireiiared  by  Civil  Engineer  Elmer  E.  Legg 
for  the  construction  of  a  sewer  system.  Leroy 
Dobyns  is  Mayor  and  H.  S.  Romick  is  Clerk. 

Consulting  Engineer  W.  J.  Sherman,  The 
.\asby.  Toledo,  O.,  has  submitted  his  report 
10  the  City  Council  of  Lorain,  0.,  relative 
to  the  construction  of  the  Broadway  sewer. 
The  report  contains  two  plans,  one  for  the 
installing  of  an  overflow  at  12th  St.,  and  the 
second  for  the  construction  of  an  entire  new 
sewer.  The  sewer  will  probably  be  87-in.  in 
diameter. 

.An  election  will  be  held  in  Pleasant  Ridge, 
O.,  shortly  for  the  i)urpose  of  voting  on  the 
issuance  of  bonds  to  the  amount  of  $20,000 
for  the  construction  of  a  sewer  and  sewage 
<lisp(jsal  system. 

The  special  committee  of  the  City  Council, 
Cle\eland.  O..  has  inspected  Morgan  Run.     It 


•{•  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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is  probable  that  a  special  election  will  be  Iicld 
in  the  fall  to  vote  on  the  que.<tion  of  issuing 
bonds  in  the  sum  of  $1,0(10,0(10  for  the  con- 
struction of  the  Kinssbury  Run  and  .Morgan 
branches  of  the  intercepting  sewer  system. 
Robert  Hoffmann  is  Cit.\  I'nginecr. 
Oregon. 

S>A  contract  calling  for  over  seven  and  one- 
half  miles  of  sewer  from  La  Grange,  Ore., 
has  been  awarded  bv  that  citv  to  George  H. 
Sutherland  of  Walla   Walla.   Wash. 

®The  City  Council  of  Lebanon,  Ore.,  has 
awarded  the  contract  for  the  construction  of 
a  modern  sewer  system  to  Bidwell  &  Hav- 
den. 

The  City  Council  of  llillsboro.  Ore.,  has 
passed  ordinances  directing  that  a  sanitary 
sewer  be  laid  in  a  district  covering  the  busi- 
ness section  and  the  residence  portion  of  the 
south  of  the  city  with  a  septic  tank  near  the 
south  corporate  limits.  Also  a  storm  sewer 
or  drainage  district  covering  mitch  the  same 
territorj'. 

Pennsylvania. 

®Chas.  Dugan.  !).•>!•  High  St..  Willianisport. 
Pa.,  has  been  awarded  the  contract  by  the 
city  of  Williamsport  for  the  construction  of 
storm  sewer  in  West  4th  St..  for  $4.i'38.  Bids 
were  opened  June  2 

©Charles  Dugan  ha?  been  awarded  the  con- 
tract by  the  city  of  \\'illiamsport.  Pa.,  for  the 
construction  of  the  West  Fourth  St.  storm 
sewer  for  $4,039. 

North  York  Council,  York,  Pa.,  it  is  re- 
ported, is  calling  for  bids  for  construction  of 
510  ft.  of  sewer  on  Eighth  .Ave.  E.  M.  Bare 
is  Chairman  of  the  Highway  Conimittte. 

Dr.  Samuel  G.  Dixon,  State  Health  Com- 
missioner, has  approved  the  plans  of  the  city 
of  McKeesport.  Pa.,  for  sewers  for  the  Eighth, 
Ninth  and  Eleventh  Wards.  The  plans"  are 
for  trunk  line  sew-ers,  witlioutlets  below  the 
city  water  works,  and  consist  of  separate 
drains  for  storm  water  and  sewage  purposes. 


Clyde  Potts,  consulting  engineer,  30  Churcli 
St.,  New  York  city,  has  been  retained  to  de- 
sign sew'era.ge  and  sewage  disposal  works  for 
a  portion  of  East   Stroudsburg,   Pa. 

Rhode  Island. 

•J«Bids  will  be  received  until  4  p.  m.,  June 
27,  by  Board  of  Sewer  Commissioners,  City 
Hall.  Woonsocket,  R.  L,  for  the  construction 
of  about  900  ft.  of  8-in.  sanitary  sewer  and 
appurtenances  and  ■^00  ft.  of  surface  water 
drain.     Frank  H.  Wills  is  city  en.ginecr. 

South  Dakota. 

®Beechcr  &•  Murphy  of  Chamberlain,  S. 
Dak.,  have  been  awarded  the  contract  by  the 
city  of  Plankinton,  S.  Dak.,  for  the  construc- 
tion of  a  sewage  disposal  plant  for  $1,198. 
Bids  were  opened  June   12. 

Preliminary   arran.gcmcnts   have  been   made 
for   the   installation  of  a   sewerage   system   at 
a  cost  of  $4,043,  in  the  town  of  Leola,  S.  Dak. 
Tennessee. 

The  City  Council's  special  committee,  Nash- 
ville. Tenn.,  has  recommended  for  passage 
the  bill  appropriating  $311,700  out  of  the 
trunk  sewer  bond  fund  for  trunk  sewers  in 
various  sections  of  the  city  and  the  construc- 
tion of  new  ones.  The  proposed  Fourth  Ward 
sewer   will   cost  $100,000. 

The  Commissioners  of  St.  Elmo,  Tenn.,  have 
made  definite  arrangements  for  issuing  bonds 
for  sewer  construction.  The  engineer  to  be 
employed  will  be  required  to  make  prelim- 
inary surveys  and  prepare  a  recommendation 
as  to  the  character  of  sewer  systems  best 
adapted  to  the  conditions  in  St.  Elmo. 
Wisconsin. 

^Bids  w-ill  be  received  until  8  p.  m..  June 
29,  by  Jacob  Jackson,  village  clerk.  Inde- 
pendence, Wis,,  for  the  necessary  labor  and 
material  for  the  construction  of  sewers.  The 
work  includes  the  laying  of  10  lin.  ft,  of  30- 
in,  steel  pipe,  1,089  iin,  ft,  of  24-in,  vitrified 
pipe,  834  lin.   ft.  of  20-in.  vitrified  pipe.   1,254 


lin,  ft,  of  15-in,  vilrilied  pipe,  1,2(10  lin,  ft.  of 
12-in.  vitrified  pipe  including  the  necessary 
"Y's,"  the  construction  of  17  manholes  and  40 
catch  basins  and  probably  making  about  26  6- 
in.  house  connections. 

^Bids  will  be  received  until  4  p.  m  ,  June 
30.  by  E.  L.  Williams,  City  Clerk,  Appleton, 
Wis.,  for  the  construction  of  a  sewer  on 
Law-rence  St.,  between  Mason  and  Spruce  Sts. 

■|*Bids  will  be  received  until  4  p.  m.,  July  5, 
by  E.  L,  Williams.  City  Clerk,  .Appleton, 
Wis.,  for  the  construction  of  a  sewer  in  Clark 
St.  according  to  plans  and  specifications  at  the 
office  of  the  clerk. 

The  city  of  La  Crosse,  Wis.,  contemplates 
extensive  sewer  additions  in  the  south  end  of 
the  citj-.  Bonds  to  the  amount  of  $35,000 
will  be  issued  for  this  work. 

The  City  Council  of  Marinette,  Wis,,  has 
taken  action  to  provide  for  the  extension  of 
the  main  brick  sewer  from  the  west  line  of 
the  C.  &  N.  W.  Railway  to  the  center  of 
Minnesota  St.,  on  Currie  St,,  at  an  estimated 
cost  of  $9,000,  The  sewer  will  be  36-in.  in 
diameter. 

Canada. 

•J«Bids  will  be  received  until  8  p,  m,,  June  20, 
by  D,  J.  C.  Munro,  Town  Clerk,  Thorold,  Ont., 
for  necessary  labor  and  material  for  the  con- 
struction of  a  sanitary  sew'er  system  compris- 
ing about  13,000  lin.  ft,  of  pipe  sewers,  (jhip- 
man  &  Power,  Mail  Bldg,,  Toronto,  Ont,  are 
Engineers. 

^Bids  will  be  received  until  noon,  July  4, 
liy  G,  R.  Geary,  chairman  of  the  Board  of 
Control.  Toronto,  Ont.,  for  the  construction 
nf  low  level  interceptor:  Section  No.  4,  3.244 
lin,  ft,,  4  ft.  9  ins.  circular  brick  in  tunnel. 
-Storm  overflow  sewers :  Wilson,  Section  No. 
1.  4,499  lin.  ft.,  average  notiiinal  size  5  ft.  by  5 
ft,  (i  ins,,  brick  or  concrete  in  tunnel :  Wilton, 
Section  No,  2,  3,502  lin.  ft,,  average  nominal 
size  4  ft.  by  4  ft.  3  ins.,  brick  or  concrete  in 
tunnel. 


BUILDINGS.  DOCKS,   DREDGING,   SUPPLIES,  ETC. 


Arkansas. 

Plans  and  specifications  have  been  com- 
pleted by  the  Scofield  Engineering  Co,,  Con- 
sulting Engineers,  Arcade  Bldg,,  Philadel- 
phia, Pa.,  for  pow-er  house  and  equipment 
for  Helena  Gas  &  Electric  Co..  Helena,  .Ark. 
Bids  are  being  asked  for  at  the  present 
time. 

Connecticut. 
•{■Bids  are  asked  until  3  p.  m..  July  7,  by 
Capt,  A.  E.  Waldron,  U.  S.  Engineer,  New 
London,  Conn.,  for  dredging  Saybrook  Bar, 
Connecticut  River,  Conn,  The  Connecticut 
River  empties  into  Long  Island  Sound  at  a 
point  about  30  miles  to  the  eastward  of  New 
Haven  and  about  13%  miles  to  the  westward 
of  New  London,  The  entrance  to  the  river 
is  protected  by  two  stone  jetties,  the  outer 
portions  of  which  are  parallel  to  each  other 
and  about  700  ft,  apart.  There  is  a  light- 
house at  the  outer  end  of  the  west  jetty  and 
another  one  on  the  main  land  about  3,000  ft. 
northerly  from  the  breakwater  light.  The 
location  of  the  proposed  channel  is  between 
the  two  jetties  above  described.  This  channel 
will  be  300  ft.  wide,  1-")  ft.  deep  at  mean  low- 
water  and  about  3.300  ft.  long,  extending  from 
the  15-ft.  curve  just  outside  of  the  outer  end 
of  the  jetties  to  depth  of  15  ft.  in  the  main 
river  channel  at  a  point  nearly  opposite  the 
inner  light.  It  is  estimated  that  it  will  re- 
quire the  removal  of  about  165.000  yds,  of 
material,  scow  measurement,  to  complete  this 
channel. 

District  of  Columbia. 

4«Bids  will  be  received  initil  10:3m  a,  m,, 
June  26,  by  Capt,  F.  C.  Boggs,  General  Pur- 
chasing Officer,  Isthmian  Canal  Commission, 
Washington,  D.  C.  for  furnishing  \nider  Ca- 
nal   Circular   636-.A,    locomotive   cranes    rein- 


forced steel  bars,  lumber,  valves,  pipe,  fittings 
and  copper  wire. 

•J«Bids  will  be  received  by  the  Secretary  of 
-Agriculture,  Washington,  D.  C,  until  noon, 
July  18,  for  the  erection  of  a  two-story  and 
cellar  cement  and  terra  cotta  building  for  the 
\\>ather  Bureau,  \J.  S.  Department  of  Agri- 
culture, at  Key  West,  Fla.,  in  accordance  with 
plans  and  specifications  which  may  be  ob- 
tained from  Observer,  Weather  Bureau.  Key 
West,  Fla,,  and  at  the  Office  of  the  Chief  of 
the  Weather  Bureau.  Washington.  D.  C.  Bids 
must  be  sealed  and  indorsed  on  envelope 
"Proposals  for  Weather  Bureau  Building, 
Key  West,  Fla."  and  addressed  to  the  Chief 
of  the  Weather  Bureau,  Washington,  D.  C. 
The  department  reserves  the  right  to  reject 
any  or  all  bids,  and  to  w-aive  defects,  should 
it  be  deemed  in  its  interest  to  do  so.  Willis 
L.  Moore  is  .Acting  Secretary. 

Florida. 

•J«Bids  are  asked  until  1  p.  m,,  July  6,  bv 
Lt,-Col.  G.  D.  Fitch,  U.  S.  Engineer,  Mont- 
gomery, Ala.,  for  dredging  at  mouth  of 
-Apalachicola  River,  Fla.  The  work  consists 
in  deepening  the  present  channed  at  the 
mouth  of  Apalachicola  River,  Fla.,  to  a 
depth  of  12  ft.  at  mean  low  water,  and  in 
furnishing  all  necessary  plant,  labor  and 
supplies  for  the  work;  the  length  of  the 
channel  to  be  deepened  is  about  6,750  ft.; 
the  width  to  be  dred.ged  is  100  ft.;  the  av- 
erage depth  of  material  to  be  removed  is 
about  3,6  ft,;  the  amount  to  be  excavated 
is,  approximately,  90,(X)0  cu.  yds.  The  ma- 
terial to  be  removed  is  believed  to  be  mud. 
sand  and  oyster  shell. 

Bids  were  opened  June  3  by  the  U,  S,  En- 
gineers, Jacksonville,  Fla,,  for  dredging  in 
Indian  River,  Florida,  The  Hillsboro"^Dredg- 
iii.g   Co..   Tampa.    Fla..   at   18  cts.   per   cu.   yd.. 


\s,is  the  luilv  bidder.  The  total  vardage  is 
82.000. 

Georgia. 

^Bids  will  be  received  until  noon,  Jidy  12, 
by  Col.  D.  C.  Kingman,  U.  S.  Engineer,  Savan- 
nah. Ga.,  for  furnishing  and  placing  stone  for 
raising  the  retaining  wall  in  Brunswick  Har- 
bor, Ga. 

Hawaii. 

4*Bids  will  be  received  until  II  a.  m.,  July  8, 
'■>■  R.  C,  Hollyday,  Chief  of  Bureau  of  Yards 
and  Docks,  U.  S,  Navy  Department,  Washing- 
ton, D,  C,,  for  the  boilers  and  auxiliary  power 
plant  equipment  at  the  U,  S,  Naval  Station, 
Pearl    Harbor,    Hawaii, 

Illinois. 

Following  are  the   low   bids   received  by   L. 

E,  McGann,  Commissioner  of  Public  Works, 
Chicago,  111  ,  for  furnishin.g  the  necessary 
tools,  material,  etc.,  to  construct  a  dock  94 
ft,  long  on  both  sides  of  the  Chicago  River 
al  the  foot  of  Weed  .St, :  Fitz  Simons  &  Cou- 
ncil Co,,  131  T-a  Salle  St,.  $17.80  per  lin.  ft,: 
Great  Lakes  Dock  &  Dredge  Co,.  1.38  \\'asb- 
ington  St..  $17. on  per  lin,  ft.  Bids  were 
opened   June   14, 

Indiana. 

•?«r!iils  will  be  received  nntil  8  p,  ni,,  June  27. 
\n-  Board  of  School  Conunissioners.  Indianapo- 
lis. Ind,.  for  the  construction  of  an  addition  to 
Public  School  No,  .50.  John  E.  Cleland  is 
Business  Director. 

^Bids  will  be  received  until  11  a,  m..  July 
15,  by  Board  of  Henry  County  Commissioners, 
Newcastle.  Ind.,  for  the  construction  of  a 
masonrv  wall  around  county  w-orkhouse  prem- 
ises,    W,  L,  Risk  is  County  .Auditor, 

•J»Bids  will  lie  received  until  noon.  July  7,  by 

F,  T,  'McCown.  Trustee  of  Helt  Tow-nship, 
^'ermilion  County.  Dana,  Ind.,  for  the  con- 
struction of  two  brick  school  houses. 


•I*  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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^Bids  will  be  received  until  S  p.  in.,  June  :JT. 
by  Board  of  School  Commissioners,  Indianapo- 
lis, Jnd.,  for  the  ci'ustruction  of  an  addition  to 
Public  School  Xci.  o!!.  John  Cleland  is  Busi- 
ness Director, 

Iowa. 

•{•Bids  will  be   received  until  4  p,   ni.,  June 

27,  by  George  Schneiders,  City  Clerk.  Poca- 
hontas, la.,  for  furnishing  necessary  labor  and 
material  for  the  installation  of  a  complete 
electric  light  ]ilant.  Plans  and  specifications 
are  on  file  and  may  be  seen  at  the  offices  of 
City  Clerk  and  Oscar  Claussen  Engineering 
Co..  014-51.")  National  German-American  Bank 
Bldg..  St.  Paul.  Minn.  A  certified  check  for 
$l.nii(i  uuist  lie  riled  with  each  bid  for  the  en- 
tire work. 

Louisiana. 

©Eskald  &  Alexander.  New  Orleans.  La,, 
have  been  awarded  the  contract  at  $2.12  per 
ton  for  26,0CX)  tons  of  rock  for  bank  revet- 
ment, delivery  on  U.  S,  barges,  New 
Orleans.  La,  Bids  were  opened  June  6  at 
the  U.  S,  Engineer  Office,  New  Orleans, 

The  following  bids  per  cu.  yd.  were  received 
by  the  U,  S,  Engineers,  Rooms  N,  Custom 
House.  New  Orleans,  for  furnishing  and  de- 
livering 3,200  cu,  yds.  sand  and  6,400  cu.  yds. 
gravel  for  Keystone  Lock.  Bayou.  Teche,  La., 

(1)  being  bid  for  delivering  at  lock  site,  (2) 
bid  for  delivery  f.  o.  b.  St.  Martinville.  and 
(3)  bid  for  delivery  f.  o.  b.  cars  Loreauville; 
the  first  figures  are  the  bid  for  sand  and  the 
second  are  for  gravel :  Avery  Planting  and 
Improvement  Co..  .Vverv  Island,  La,.  (1)  $1.60. 

(2)  $1.80.  (3)  Sl.S.'.:  r.  W.  Thompson.  New 
Orleans,  La.,    (2)   $1.6.V.    (2)   $l,9o,   (3)   $1.65. 

(3)  $1,95;  Carolina  Portland  Cement  Co., 
New  Orleans,  La,.  (1)  $2,.-)4,  (1)  $2,84,  (2) 
$2,15.  (2)  $2,42,  (3)  $2,4.3,  (3)  $2,70;  South- 
ern Gravel  &  Material  Co..  Brookhaven,  Miss,. 
(2^   $2.84.    (2)   $;123. 

Maine. 

^Bids  will  be  received  until  noon,  July  17, 
by  Lieut.  Col.  W,  E,  Craighill,  U,  S,  Engineer, 
537  Congress  St.,  Portland,  Me,,  for  dredg- 
ing  in  Saco  River,  Me, 

•{•Bids  are  asked  until  noon.  July  17,  by 
Lt.-Col.  W.  E.  Craighill,  U.  S.  Engineer, 
537  Congress  St..  Portland,  Me.,  for  dredg- 
ing in  Saco  Rover,  Maine.  The  areas  to  be 
dredged  are  in  the  tidal  portion  of  Saco 
River.  Maine,  which  extends  from  Bidde- 
ford  and  Saco  to  Saco  Bay,  a  distance  of 
about  five  miles.  The  work  consists  in 
dredging  through  the  shoals  to  provide  a 
navigable  channel  having  a  least  depth  of 
7  ft,  at  mean  low  water,  the  plane  of  refer- 
ence. The  estimated  quantity  of  material 
to  be  removed  is  37.500  cu.  yds.  scow  meas- 
urement. The  material  to  be  removed  is 
believed  to  he  sand  and  mud, 
Massachusetts. 

•{•Bids  will   be  received  until  3  p.   m,.  June 

28.  by  Department  of  Parks.  Boston,  Mass.. 
for  the  construction  of  brick  sanitary  and 
locker  building  at  the  Strandway  Playground. 
Plans  and  specifications  may  be  obtained  of 
the  Engineer,  Franklin  Park,  Bids  are  to  be 
filed  at  the  office  of  the  Connnission.  Olmsted 
Park,  Jamaica  Plain, 

•{•Bids  will  be  received  until  3  p.  m,,  June 
28.  by  Departmein  of  Parks.  Boston.  Mass,, 
for  the  furnishing  and  delivering  of  park 
seats.  Plans  ma\  be  olilaincd  of  the  Engi- 
neer, Franklin  Park.  Bids  are  to  be  filed  at 
the  office  of  the  Connnissinn,  C)lmsted  Park. 
Jamaica   Plain, 

•{•Bids  will  be  received  until  2  p,  m.,  July  11. 
by  Col.  F.  V,  Abbot,  I',  S,  Engineer,  Newport, 
R.  L.  for  dredging  harbors  at  New  Bedford 
and  Fairhaven,  Mass, 

^Bids  will  be  received  inilil  10  a,  m,.  June 
20.  by  the  Board  of  Norfolk  County  Commis- 
sioners, Dedham,  Mass.,  for  the  construction, 
heating,  ventilating,  plumbing  and  wiring  of  a 
building   for  a   district  court. 

The  legislative  c<immittec  on  metropolitan 
affairs  has  voted  to  report  to  the  State  Legis- 
lature the  $0.0011,(100  liill  tor  the  development 
of  the  port  of  Rnston,  The  bill  provides  for 
the  appointment  of  a  commission  of  five  to  be 
known  as  the  directors  of  the  port  of  Boston, 
The  governor  is  to  appoint  three  members  and 


designate  tile  eliairnian.  The  m.'iyor  uf  Bos- 
ton is  to  appoint  a  fourth  member  of  the 
connnission,  and  the  riftli  member  is  to  be 
the  chairman  of  the  present  state  harbor  and 
land  comnnssion,  ex  officio.  The  chairman 
will  receive  a  salary  of  $15,000  a  year.  An 
amendment  inserted  by  the  connnittee  provides 
that  he  shall  give  all  his  time  to  the  duties 
of  his  olitice,  'the  four  ntlu-r  members  are  to 
receive  $1,000  a  year. 

Michigan. 

•{•Bids  will  be  receiwd  until  3  p,  m,,  June 
28,  by  Lieut.  Col,  C.  H,  Riche,  U.  S,  Engineer, 
57  Park  St,,  Grand  Rapids,  Mich,,  for  dredg- 
ing at  Saugatuck  Harbor  and  K.alamaz.iu 
River,  Michigan. 

•{•Bids  will  be  received  until  3  p.  m,,  July 
21,  by  James  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D,  C. 
for  the  construction,  including  heat,  plumbing, 
gas  piping,  electric  conduits  and  wiring  and 
the  lighting  fixtures,  of  the  U,  S,  Post  Office 
at  .Alpena,   Mich, 

Minnesota. 

^Bids  will  be  received  until  7 :30  [},  ni,, 
June  2S,  i)y  L,  P,  Bigelow.  Village  Clerk. 
Browns  Valley.  Minn.,  for  the  installation  of 
a  municipal  light  plant.  Plans  and  specifica- 
tions are  on  file  at  the  office  of  the  Builders' 
Exchange,   Minneapolis  and  St,   Paul,  Minn, 

Bids  as  follows,  per  cu.  yd.  scow  meas- 
urement, were  received  June  15  by  Maj. 
Francis  R.  Shunk,  U,  S,  En.gineer,  Duluth. 
Minn,,  for  about  $16,000  worth  of  dredging 
sho.als  in  Duluth-Superior  Harbor:  Zenith 
Dredge  Co.,  Duluth,  Minn,,  17|,j  cts,;  Du- 
luth-Superior Dredging  Co,,  Duluth,  iVIinn,, 
17J4  cts,;  Northern  Dredge  &  Dock  Co,, 
Duluth,  Minn,,  17  cts,  (recommended  for 
acceptance). 

Missouri. 
^^■tlids  will  be  received  until  3  p.  m..  July 
17,  by  James  Knox  Taylor,  Supervisin.g  Ar- 
chitect. Treasury  Department.  Washington, 
D,  C.  for  the  mechanical  system  of  mail- 
handling  apparatus  in  the  LI  S.  Post  Office, 
St.   Louis.  Mo. 

^Bids  will  be  received  until  June  23  by  Board 
of  Public  Works,  Kansas  City,  Mo.,  for  the 
following  trucks :  three  3-ton,  two  2-ton  and 
one  1-ton  trucks.  All  bids  must  be  accom- 
panied by  full  and  complete  specifications,  to- 
gether with  a  statement  of  the  guarantee  that 
the  company  is  willing  to  make.  Bids  must 
also  state  time  of  delivery,  and  each  bid  must 
lie  accompanied  by  a  certified  check  for  $100 
guaranteeing  the  delivery  upon  the  time  stated 
The  lio;ird  reserves  the  right  to  reject  any 
or   all   bids. 

Nebraska. 

'?'The  .Selden-Hreck  Cunslructicm  Co.  of  .St. 
Louis.  .Mil,  has  been  awarded  the  contract  for 
building  in  ( Imaha  a  new  he;id(|u.irters  build- 
ing for  the  Woodmen  of  the  World  The  con- 
tract  price  is  $000,000. 

Nevada. 

•{•Ibd^  will  lie  received  until  2  p.  iii..  June  5. 
by  W.  B.  Cole,  Project  Engineer,  L'.  S, 
Reclamation  Service,  Fallon.  Nev,.  for  fur- 
nishing at  Fallon  one  36-in,  belt  conveyor  025 
ft,  long,  .gravel  screen  and  all  accessories  com- 
plete. 

New  Hampshire. 

1  he  following  bids  were  received  lune  17 
by  Lt.-Col,  W.  E,  Craighill,  I!,  S.  Engineer, 
Portl.anil,  Me,,  for  dredging  in  Exeter  Riser, 
X,  H.  (1)  Bid  for  dreilgin.g  above  Stra- 
haiii  Bridge.  (2)  bid  for  boulders.  (3)  bid 
fur  dredging  below  .Straham  Bridge:  E.ast- 
ern  FJredging  Co.,  I'oston.  Mass.,  (I)  85 
ets..  12)  $8.  (3)  $1.25;  Bay  State  Dredging 
Co.,  Boston,  Mass.,  (1)  79->.,  cts.,  (2)  $10, 
(3)   $1.10. 

New  Jersey 

^•Bids  will  be  received  until  3  ]).  m..  July 
5.  by  James  Kno.x  Taylor.  Supervising  Arehi- 
ti-ct.  Treasury  Department.  W.ashington,  D, 
C.  for  a  hot  water  heating  apparatus  at  the 
I'.  S,  Post  Office.  Asbnry  Park,  N,  J, 
New  York. 

•{•Bids  will  In-  received  until  3  p.  m.,  July 
5,  by  James  Knox  Taylor.  Supervising  .Vrchi- 
tect.    Treasury    Department.    Washington.    D, 


C,  for  the  constructiuii,  including  plumbing, 
gas  piping,  heating  apparatus,  electric  con- 
uuits  anil  wiring  and  lighting  fixtures,  of  the 
I  ,    S,    I'ost   Othce   at    Schenectady,   N,    Y. 

^Bids  will  be  received  until  11  a.  m,,  July  10, 
by  Constructing  (Quartermaster,  F'ort  Hamil- 
ton, N.  Y,,  for  construction,  complete,  includ- 
ing plumbing,  heating  and  electric  wiring  of 
the  quarters  for  two  N,  C.  officers  at  Fort 
Hamilton,   N.    Y, 

•{•Bids  will  Lie  received  until  11  a,  in,,  June  26, 
by  Constructing  Quartermaster,  Fort  Hamil- 
ton, N,  Y,,  for  constructing,  complete,  includ- 
ing plumbing,  heating,  electric  wiring,  etc, 
bakery  at  Fort  Hamilton,   N,  Y. 

•{•Bids  will  be  received  until  June  23  by  Wil- 
liam   \\  illiams,    Commissioners     nf     linmigra- 
tiiin,    Fills    Island,   N,   Y,.   for   the  cnnstruction 
ot  a  lireakwater  at  Ellis  Island, 
Ohio. 

4*l!id-  uill  be  receueil  until  iiniiii,  June  27, 
by  Director  of  Public  Safety,  Cincinnati,  O., 
for  the  labor  and  material  lor  the  erection 
and  completion  of  an  additional  steam  and 
electrical  equipment  for  power  pLuit  and 
switchboard  and  wiring  at  the  City  Inlirmary, 
Ihirtwell,  O,  F,  P,  Durr  is  Secy.,  Depart- 
ment of  Public   Safety, 

•{•Bids  will  be  received  until  noon,  July  3, 
by  Board  of  Education,  C,  W.  Handman, 
Business  Manager,  Cincinnati,  O,,  for  the 
necessary  labor  and  materials  for  the  con- 
struction of  the  new  (iuilford  School  Building, 
Garlier  &.  Woodward,  .Andrews  Bldg,,  have 
plans  and  specifications  on  lile, 

^Bids  will  be  received  until  noon,  June  26, 
by  Director  of  Public  Service,  Cleveland,  O., 
for  the  construction  of  the  West  Side  Market 
House.  Hubbell  &  Benes,  Citizens  Bldg.,  are 
Architects. 

^Bids  will  be  received  until  noon,  July  3, 
by  clerk  of  the  board  of  education.  City  Hall, 
Cincinnati,  O.,  for  furnishing  the  necessary 
labor  and  material  for  the  completion  of  the 
new  Guilford  School  building.  Garber  & 
Woodward,  Andrews  Bldg.,  Cincinnati,  are 
Architects. 

•{•Bids  will  iie  received  until  3  p.  m.,  July 
17,  by  James  Knox  Taylor,  Supervising  Ar- 
chitect,     Treasurv     Department.    Washington, 

D.  C,  for  the  construction  complete,  includ- 
ing plumbing,  heating  apparatus,  electric  con- 
duits and  wiring  and  lighting  fixtures  of  the 
V.   S.   Post  Office  at  fronton,  O. 

Bids  were  opened  June  1  by  Col.  John  Mills, 
L'.  S.  Engineer,  Cleveland,  O.,  for  dredging  in 
the  harbor  at  Toledo.  The  Zenith  Dredge  Co., 
Duluth,  Minn.,  was  the  low  bidder  on  the 
work. 

Incorporation  papers  are  being  prepared  for 
the  Central  Ohio  Power  Co.,  which  proposes 
to  install  a  power  plant  at  Beaumont,  near 
Athens,  O.  The  project  is  reported  to  be 
backed  by  the  British  Electric  Traction  Co., 
London,  England.  It  is  said  that  the  plant  will 
cost  about  $3..')00,000,  ;iiid  the  w^ork  will  be 
started  next  month.  C.  W.  Humphrey,  217 
La  Salle  St.,  Chicigo,  III.,  is  reported  to  be  the 
Consulting  Engineer  for  the  iilaiit. 

Oregon. 

•{•Bids  will  be  received  until  noon,  June  24, 
bv  County  Commissioners  at  the  office  of 
\Vhidden  &  Lewis,  .Architects,  701  Corbett 
Bldg,.  Portland,  Ore.,  for  the  following  work 
in  the  west  wing  of  the  new  court  house  of 
Multnomah  County,  Ore.:  The  wrecking,  ex- 
cavating and  foundation,  structural  steel  and 
iron  work,  granite,  terra  cotta,  brick  and  con- 
crete. Bedford  stonework,  roofing  and  sheet 
metal  work,  metal  frames,  grilles  and  sashes, 
tile  partitions,  lathing  and  plastering,  marble 
work,  scagliola  and  floors,  carpentry  and  cabi- 
net work,  painting  and  llnishing,  glass  and 
glazing,  ornamental  iron,  together  with  all 
such  other  work  as  may  be  called  for  in  the 
specifications  in  connection  therewith.  Plans 
and  specifications  may  be  obtained  at  the 
office  of  the  architects. 

Pennsylvania. 

Bids  were  opened  lune  8  liy  the  Property 
Committee  of  the  Board  of  Education  of 
Phil.adelphia  for  the  erection  of  the  proposed 
new  West  Philadelphia  High  School.  The 
estimates  on  the  work  were  considerably  high- 


•{■  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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er  than  the  school  authorities  hail  expected. 
It  was  believed  that  the  buildings,  as  planned, 
could  be  erected  at  a  cost  of  not  more  than 
$900,000.  The  bids  received  were  as  follows : 
A.  Raymond  Raff.  $1.3.V.'.0O0:  J.  G.  Doak  & 
Co..  Philadelphia,  $1._'()2,8W ;  William  Steele, 
Sons  &  Co.,  $l,28i>,000 :  B.  Ketchani  Sons. 
$1,330,000;  Cramp  &  Co.,  $1,275,000;  Mitchell 
Brothers,  $1,489,727,  The  estimates  call  for  a 
building  of  brick  with  limestone  trimmings. 

®The  Franklin  Construction  Co.,  111? 
Palmer  St.,  Philadelphia,  Pa.,  has  been  award- 
ed the  contract,  at  $,">,748,  for  repairs  to  bulk- 
head at  foot  of  Fit/water  St.,  for  the  citv  of 
Philadelphia.     Bids  were  opened  June  13. 

Rhode  Island. 

^•Rids  will  be  received  until  2  p.  m.,  June  21, 
at  the  office  of  the  Treasury  Department, 
U.  S.  Lifesaving  Service.  Washington,  D.  C, 
for  the  construction  of  a  lifeboat  house  and 
launchway  at  the  Brenton  Point  Lifesaving 
Station,  near  Newport,  R.  I. 

Tennessee. 

©Rogers  &  Kaisor,  Cliicigo.  III.,  liavv  tiecn 
awarded  the  contract,  at  $42,000,  for  construct- 
ing the  U.  S.  Post  Office  building  at  Dyers- 
burg,  Tenn. 

The  following  bids  were  received  June  6 
by  Major  Wm.  W.  Harts,  U.  S.  Engineer. 
Nashville.  Tenn.,  for  building  dredge  Tellico : 
The  Marion  Steam  Shovel  Co..  Marion,  O.. 
$18,500;  The  Bucyrus  Co.,  South  Milwaukee. 
Wis..  $32,000;  The  Marion  Shovel  and  Dredge 
Co..  Marion,  O..  $16,248;  The  Vulcan  Steam 
Shovel  Co.,  Toledo,  O..  $-30.87.5.  The  amount 
available  for  payinents  under  the  proposed 
contract  is  about  $3-5,000. 

Bids  were  opened  June  I  by  Capt.  Clark  S. 
Smith,  U.  S.  Engineer.  Memphis,  Tenn.,  for 
furnishing  40.000  tons  of  rip-rap  stone  for  the 
first  and  second  Mississippi  River  Districts. 
It  has  been  recommended  that  W.  D.  Cam- 
mack,  Little  Rock.  Ark.,  be  awarded  the  con- 
tract at  $1  per  ton. 

Texas. 

•f«Bids  will  be  received  until  noon.  July  5. 
by  Capt.  T.  H.  Jackson,  U.  S.  Engineer,  Dal- 
las. Texas,  for  the  construction  of  jetty  work 
at  Sabine  Pass. 

_-J«Bids  w^ll  be  received  until  3  p.  m..  July 
25.  by  James  Knox  Taylor,  Supervising  .^Tchi- 
fect.  Treasury  Department.  Washington,  D. 
C.  for  the  construction  complete,  including 
plumbing,  gas  piping,  heating  apparatus,  elec- 
tric conduits  and  wiring  and  lighting  fixtures 
of  the  U.  S.  Post  Office  at  Cleburner  Texas. 

•I»Bids  will  be  received  until  noon,  July  8, 
by  Maj.  G.  P.  Howell,  U.  S.  Engineer,  Gal- 
veston. Texas,  for  dredging  deep-water  harbor 
at  Harbor  Island,  Arkansas  Pass.  Texas. 

Bids  will  be  received  until  noon.  July  15, 
by  T.  H.  Jackson,  Capt.  U.  S.  Engineers,' Dal- 
las, Texas,  for  furnishing  iron  and  steel  de- 
livered at  Kleburg,  Texas,  on  the  Texas  and 
New  Orleans  Ry. 

The  following  bids  were  received  Jime  7 
for  the  construction  of  the  U.  S.  Post  Office 
building  at  Wichita  Falls,  Texas:  Interstate 
Construction  Co.,  Saginaw,  Mich.,  $65,950; 
Deeter  &  Wenzel,  Wichita,  Kan.,  sandstone 
$64,991.  limestone  $66,000;  M.  B.  Whitlock  & 
Co.,  Denton.  Tex.,  limestone.  $66,451. 

Virginia. 

4*Bids  will  he  received  by  Committee  on 
Improvements  of  James  River  at  the  office 
of  Charles  E.  Boiling.  City  Engineer.  Rich- 
mond. Va.,  for  dredging  along  the  left  shore 
of  James  River  from  Gillies  Creek  to  Nichol- 
son St.  A  certified  check  for  $200,  payable 
to  the  treasurer,  must  be  filed  with  each  bid. 

4*Bids  will  be  received  until  noon,  July  6, 
by  Town  Board  of  Minocqua,  Wis..  W."  H. 
Fisher,  Chairman,  for  the  construction  of  an 
electric  light  plant  and  system.  The  work 
will  include  an  addition  to  the  present  works 
building  for  power  house ;  a  25  to  30  h.  p. 
crude  oil  or  fuel  oil  engine ;  a  20  kw.  220-volt 
direct  current  generator  with  switchboard,  in- 
struments, and  appurtenances ;  a  pole  line  and 
wiring  system  ;  one  storage  battery  having  a 
capacity  of  100  16-c.  p.  lights  for  a  periocf  of 
8  hours. 

•J«Bids  will  be  received  until  11  a.m..  July  8. 


by  R.  C.  Hollyday,  Chief  of  Bureau  of  Yards 
and  Docks,  U.  S.  Navy  Department,  Wash- 
ington, D.  C,  for  the  renewal  of  Richmond's 
dock  at  the  Navy  Yard,  Norfolk,  Va. 

•J-Bids  will  be  received  until  1 1  a.  m.,  June  26, 
by  R.  C.  Hollyday,  Chief  of  Bureau  of  Yards 
and  Docks,  U.  S.  Navy  Department,  Washing- 
ton, D.  C,  for  the  construction  of  wireless 
station  buildings  at  the  U.  S.  Reservation, 
Arlington,    Va. 

Washington. 

•J-Bids  will  be  received  milil  11  a.m..  June  30, 
by  Chairman  of  the  Board  of  County  Com- 
missioners, Spokane  County,  Spokane,  Wash., 
for  the  construction  and  completion  of  two 
additional  stories  on  the  County  Jail  building. 

The  city  of  North  Yakima,  Wash.,  will  vote 
on  July  1  on  a  $300,000  bond  issue  for  mu- 
nicipal electric  plant.  The  proposed  plant  in- 
volves the  construction  of  a  3-mile  canal  to  a 
point  three  miles  east  of  North  Yakima,  in 
the  Moxec  valley.  The  site  is  near  the  Moxee 
valley  line  of  the  North  Y'akima  &  Valley  R. 
R.,  and  the  projected  extension  of  the  Yakima 
Valley  Transportation  Co.  H.  J.  Doolittle  is 
City   Engineer. 

Canada. 

•J»Bids  will  be  received  until  June  25  by  Wil- 
liam Lawson,  Chairman,  Board  of  Works, 
and  Property  Comiuittee,  Dundas,  Out.;  for 
dredging  the  Desjardines  Canal  in  accordance 
with  the  Jennings  award  involving  the  removal 
of  about  27,500  cu.  yds.  of  material.  J.  J. 
.•\rmour,  Dundas,  is  Engineer. 

•J«Bi(ls  will  be  received  until  noon,  July  20, 
by  L.  K.  Jones,  Secy..  Department  of  Canals 
and  Railways,  Ottawa,  Ont.,  for  the  construc- 
tion of  a  reinforced  cement  concrete  pier  and 
sheds  at  the  Deep  Water  Terminus  of  the 
Intercolonial  Railway  at  Halifax.  Plans, 
specifications  and  forms  of  contract  to  be  en- 
tered into  may  be  seen  and  full  information 
obtained  at  the  office  of  the  Chief  Engineer 
of  the  Department  of  Railways  and  Canals, 
Ottawa,  Out.,  and  at  the  office  of  the  Chief 
Engineer  of  the  Intercolonial  Railway  at 
Moncton,  N.  B.,  or  at  the  office  of  the  Con- 
sulting Engineer,  Mr.  John  Kennedy.  Mon- 
treal. 

•}*Bi(ls  will  be  receiveil  until  4  p.  m.,June  27, 
by  L.  K.  Jones,  Secy.,  Department  of  Railways 
and  Canals,  Ottawa,  Ont.,  for  the  construc- 
tion of  protection  works  in  Soulanges  Canal. 
Plans,  specification  and  form  of  contract  to 
be  entered  into  can  be  seen  at  the  office  of 
the  Chief  Engineer  of  the  Department  of 
Railways  and  Canals,  Ottawa,  and  at  the  of- 
fice of  the  Superintending  Engineer  of  the 
Quebec  Canals,  2  Place  d'Armes,  Montreal, 
Que.,  at  which  places  forms  of  tender  may 
be  obtained. 

©Matthew  Dow,  Seattle,  Wash.,  has  been 
awarded  a  contract  by  the  Grand  Trunk  Pa- 
cific Ry.,  for  building  a  $300,000  concrete 
wharf  and  warehouse  at  Vancouver.  B.  C.  It 
is  also  reported  that  the  Grand  Trunk  Pacific 
has  awarded  Mr.  Dow  the  contract  to 
build  a  $300,000  wharf  and  warehouse  at  Vic- 
toria and  an  office  and  store  building  in  Van- 
couver to  cost  $175,000. 

The  $10,000,00(1  capital  stock  of  the  British 
Canadian  Ship-building  &  Dock  Co..  has  all 
been  subscribed,  and  the  company  has  pur- 
chased 300  acres  of  land  at  Sydney,  N.  S.,  as 
a  site  for  its  plant.  The  shipyard  will  have 
eleven  building  slips,  eight  of  which  will  be 
able  to  take  in  the  biggest  dreadnought.  The 
dry  dock  will  be  1.040  ft.  long  by  110  ft.  wide. 
The  plant  as  planned  will  be  one  of  the  largest 
in  the  world,  and  it  is  understood  will  cost 
$0,000,000.  Sir  Henry  Pellatt,  Toronto,  Ont., 
is  chairman   of  the  board   of   directors. 

©The  Department  of  Public  Works  of  Can- 
ada, has  awarded  the  contract  for  the  public 
building,  hot  water  boilers,  etc..  at  Hamilton, 
Ont..  to  the  Drake-.'Kvery  Co.,  Ltd..  Hamilton. 

©Contracts  for  dredging  have  been  awarded 
as  follows  by  the  Department  of  Public  Works 
of  Canada :  Thames  River.  Ont..  Contractor 
W.  E.  Phin.  of  Welland.  Ont. ;  Pcnctanguish- 
enc,  (hit,,  Contr.acfor,  R.  Weddell  &•  Co.,  of 
Trenton.  Ont.;  Echo  Bay,  Out.,  Contractors, 
K.  Rciliertsnn.  A.  B.  Fcrrier  and  J.  L.  Ken- 
nedy, of  S.-iult  Ste.  Marie.  Ont.;  Wiarton,  Ont., 


Contractors,  The  C.  S.  Boone  Dredging  & 
Construction  Co.,  Ltd.,  of  Toronto,  Ont.;  Salt 
Point,  Presqu'lle,  Ont.,  Contractor,  R.  Weddell 
&  Co.,  of  Trenton,  Ont.;  Kincardine  &  Port 
Elgin,  Ont.,  Contractors,  The  Dredging  & 
Drainage  Co.  of  Ontario,  Limited,  of  Toronto, 
Ont. ;  Toronto  Harbor,  from  Eastern  Chan- 
nel into  .^shbridge's  Bav,  Contractors,  R. 
Weddell  &  Co.,  of  Trenton,  Ont.;  Big  Creek, 
Ont.,  Contractors,  The  Chatham  Dredging  & 
General  Contracting  Co.,  Ltd.,  of  Chatham, 
Ont. ;  Kingsville,  Ont.,  Contractors,  The  Wind- 
sor Dredging  Co.,  Ltd.,  of  Windsor,  Ont.; 
.Mahone  Bay,  N.  S.,  Contractors,  Beazlev  Bros., 
Ltd.,  of  Halifax,  N.  S. ;  Digby,  N.  S".,  Con- 
tractors, Beazley  Bros.,  Limited,  of  Halifax, 
N.  S. :  West  Bay,  N.  S.,  Contractors,  The 
Eastern  Dredging  Co.,  Ltd.,  of  Louisburg, 
N.  S. ;  Cape  Tormentine,  N.  B.,  Contractors, 
General  Construction  &  Dredging  Co.,  Ltd.,  of 
Toronto. 


Trade  Notes. 

The  Goulds  Manufacturing  Co.,  of  Seneca 
Falls,  N.  Y.,  is  about  to  build  four  large  addi- 
tions to  the  No.  2  Plant,  in  which  will  be 
housed  the  part  of  the  works  known  as  the 
No.  1  Plant,  part  of  which  must  be  torn  down 
to  make  way  for  the  new  barge  canal.  The 
new  buildings  will  be  parallel  witli  the  foundry 
buidings.  A  1-story  storage  building  for  rough 
castings  is  completed.  This  building  is  :;40  ft. 
by  60  ft.  and  of  mill  construction.  Two  ma- 
eliine  shops,  300  by  100  ft.  will  parallel  the 
storage  building.  They  will  be  of  steel  frame 
and  brick  construction  and  about  70  per  cent  of 
the  wall  surfaces  will  be  glass.  South  of  the 
two  machine  shops  a  4-ston-  warehouse  240  by 
tiO  ft.  will  be  built.  These  will  be  reinforced 
concrete  and  on  the  south  side  there  will  be  a 
loading  platform.  The  New  York  Central  will 
build  two  additional  switches  along  the  ware- 
liouse.  All  the  new  buildings  will  be  lighted 
with  tungsten  clusters  and  will  be  heated  and 
ventilated  by  the  hot  blast  system.  All  the 
equipment  of  the  machine  shops  will  be  motor 
driven.  By  Nov.  1  the  buildings  will  be  ready 
for  use. 

The  eighth  annual  report  of  the  Gen- 
eral .Asphalt  Company,  for  the  fiscal  year 
year  ending  April  30,  shows  that  the  gross 
earnings  for  1910  were  $16,004,173,  exceeding  the 
gross  of  the  preceding  year  by  $2,011,190.  Net 
earnings  were  $1,102,075,  as  compared  to  net  of 
n. 031, 741  in  1909.  The  progress  made  in  the 
complete  rehabilitation  of  the  asphalt  companies' 
affairs  is  further  evidenced  bv  the  fact  that  the 
a  per  cent  dividends  on  the  company's  $13,140,000 
ot  preferred  stock  paid  during  the  vear,  make 
a  total  cash  disbursement  for  dividends  since  the 
company  was  organized,  of  20  Vi  per  cent.  This, 
with  the  SV*  per  cent  cumulated  dividends  (rep- 
resented by  the  5  per  cent  debentures  issued 
March.  1911).  makes  a  total  distribution  of  28% 
per  cent.  Dividends  on  the  preferred  stock  be- 
came cumulative  at  the  rate  of  5  per  cent  from 
June  16,  1905;  so  that  with  the  payment  of 
the  regular  Hi  per  cent  on  June  1,  1911.  30  per 
cent,  the  full  dividend  for  six  years  past,  will 
have  been  paid  in  cash  or  by  debentures  The 
Barber  Asphalt  Paving  Co.  constructed  2,349,917 
sq.  yds.  of  new  sheet  asphalt  pavements  during 
the  year,  and  1,341,047  yds.  of  private  work  and 
paid  repairs,  an  increase,  taking  the  two  classes 
of  work  together,  of  560.000  vds.,  over  1909. 
These  figures  do  not  include  contracts  for  1,687,- 
iS.S  yds.  carried  over  to  the  present  vear.  Re- 
ferring to  the  deduction  from  net  earnings  for 
maintenance  guarantee  account,  the  report 
points  out  the  steady  diminution  of  guarantee 
periods,  which  have  been  reduced  from  ten 
years  or  more  to  an  average  of  3.5  years  on  the 
work  done  by  the  Barber  Company  in  1910.  In 
1910-11  guarantees  expired  on  more  than  7,510.000 
yds.,  on  which  the  average -period  of  guaranteed 
maintenance  was  7.5  years.  With  the  large  yard- 
age going  out  of  maintenance  each  vear,  accom- 
panied by  the  adoption  of  much  sho'rter  guaran- 
tee periods  or  their  entire  elimination,  it  is 
pointed  out  that  the  company's  obligations  in 
this  respect  will  be  largely  reduced  or  entirely 
done  away  with.  The  (irst  public  announcement 
is  made  in  the  report  of  the  discovery  of  im- 
mensely valuable  oil  deposits  on  the  company's 
property  adjoining  the  Trinidad  asphalt  lake. 
A  small  amount  of  oil  has  been  obtained  up  to 
September  of  last  year  when  a  well  being  bored, 
and  then  at  a  depth  of  915  ft.,  began  to  produce 
oil  at  the  rate  of  3.000  bbls.  a  day.  With  this 
proof  of  the  existence  ot  an  extensive  supply  of 
asphaltlc  oil  for  fluxing,  fuel  and  road  treat- 
ment, the  companuy  began  the  construction  ot 
storage  tanks  of  1,000,000  bbls.  capacity  and 
chartered  three  tank  steamers,  the  first  of  which 
arrived  in  this  country  some  weeks  ago  with  oil 
cargoes.  The  report  refers  to  the  finding  of  the 
Trinidad  oil  as  "an  asset  hitherto  wholly  un- 
developed, which  is  already  of  proven  value,  and 
which  possesses  great  possibiities  for  the  fu- 
ture." Aside  from  this  oil  discovery,  the  main 
development  in  the  company's  Imsiness.  as 
shown  in  the  report,  relates  to  the  increasing 
use  of  asphalt  in  macadam  road  construction, 
the  tonnage  of  Bermndez  road  asphalt  being 
eight  times  greater  in  1910  than  the  total  for 
1909. 


4*  indicates  work  now  open  for  bids.     ©  indicates  a  contract  let  recently. 
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Scrapers  and  Grading  Plows  letuJ'atron 

Ask  any  contractor  of  large  experience.     He  will  tell  you  that  for  over  a.  quarter  of  a  century  there  has  been  inaiiUained 
a  reputation  tor  largest  capacity  and  greatest  durability  for  the 

"Western"  Line  of  Wheeled   and   Drag   Scrapers   and   Grading   Plows 

The  reason   is   a  life-times'  experience  in  actual  contract  work  combined  with  an  extensive  manufactur- 
ing experience  and  every  machin-  has  been  perfected  after  years  of  the  most  rigid  tests. 

Western  Wheeled  Scrapers,  the  pioneers  and  most  extensively  used,  characterized  by  square-shaped 
pans  bent  cold,  general  sturdy  construction  and  many  patented  exclusive  features.     Built  in  any  size. 

Western  Drag  Scrapers,  Chicago  Tongue  and 
Western  Buck  Seraj.iers. 

Western  Railroad  and  Township  Plows,  de- 
signed for  hardest  service  anti  proved  by 
many  years  of  use.  Any  size  from  2  to  16 
horse  power. 

Get  our  complete  catalog  of  Plows  ami 
Scrapers  of  proved  quality. 

Western  Wheeled  Scraper  Co.,  Aurora, III.,  U.S.  A. 


"K  &  J" 

DIRT  MOVING  CHEAPENERS 

A  wheel-scraper  that   is   worked 
much   easier,    and   consequently 
faster— The   "K  &  J"   Pressed 
Bowl  Wheel-Scraper. 

Drag-Scrapers  of  seam- 
less, heavy  steel, that  are 
worked  longer  than  any 
Other  scrapers  made — 
The  "Columbus." 


There's  No  Risk  About 
Anything 
"K  &  J-Made. 

Get 

Catalogs — . 
No.  3f."i-A  for 
Scrapers.   Bar- 
rows,  Plows  and 
Carts 
No.  61-K   for  Cars. 

For  stcad3^  satisfactory  work 
use  "K  &  J"  equipment. 

THE  KILBOURNE  &  JACOBS  MFG.  CO. 

COLUMBUS     OHIO  New  York,  25  Broad  Street 

360 


AS  INTERESTING  AS  A    NOVEV 


Railroad  Location  Surveys  and  Estimates 

By  P.  LAVIS,  M.  Am.  Soc.  C.  E. 

Resident  Engineer  Pennsylvania  Railroad  Tunnels.     Formerly  Locating 

Engineer  Choctaw,  Oklahoma  &  Gulf  Railroad,  etc. 

In  an  exhaustive  review  of  this  book,  the  "Railroad  Gazette"  says: 
Once  in  a  while  a  scientific  book  appears  that  combines  the  three-fold 
elements  of  mastery  of  the  subject,  clearness  of  expression  and  elegance 
in  the  use  of  English,  a  combination  as  rare  as  it  is  attractive.  The  book 
at  hand  is  of  this  sort.  It  is  one  of  those  rare  productions  in  which  there 
is  not  a  wasted  word  and  whose  scientific  value  is  high  in  that  it  tells 
clearly  and  concisely  just  what  every  student  and  engineer  should  know. 

***'vyh;ie  the  book  gives  a  broad  and  comprehensive  idea  of  the  scope  and 
method  of  doing  the  work,  the  details  are  by  no  means    neglected.*** 

"Engineering  News" 

The  contents  include  chapters  on;  Resume  of  methods  and  E.si)lana- 
tion  of  Terms — Reconnaissance — Orgatlizatioii  and  Equipment — The 
Prelimin.'iry  Survey,  Field  Work — Maps.-.nd  Office  Work — Loe.Uion — 
Suburban  R.ipid  Tr.msit  Railways — Estimates  and  Tables  of  Quan- 
tities— Surveys  in  Tropical  Countries  and  Notes  on  Modifications  of 
Organization  and  Equipment — Trigonometrical  and  Curve  Formula, 
TabU>  of  Level  Cuttings,  etc. 

270  pa^es;  73  illustrations;  10  foldiof^  plates;  .S3. 00  net,  postpaid 
DESCRIPTIVE   CIRCULAR    LPON    APPLICATION 

The  Myron  C.  Clark  Publishing  Co. 

537  S.  Dearborn  Street  ::  Chicago,  Illinois 
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Contractors  Attention- 


An  I'TiRint'er  of 
standing  and  ex- 
iH-ri.M.ct'  wiih  the  lust  r;ii'.roads  of  the  country, 
wishes  the  association  oi  a  Contractor  or  Con- 
struction Company  of  financial  strength  siiiTicicnt 
to  assist  him  in  building  a  seventy-mile  railroad 
in  an  eastern  State.  Funds  to  pay  for  the  work 
are  pro\'ided.  References  required  and  given. 
R.  R.  C.  Address  Box  521,  care  of  Engineering  & 
Contracting,  537  S.  Dearborn  St.,  Chicago. 


SPECIAL    CATALOGUES 
OF    NEW    ENGINEERING     BOOKS 


Civil^EnfilnccrinK  Iron  nnd  Steel 

"  "~      Incerinit 

lining  am  .  _^ 

Scni  free  on  rcQueat. 


Mechanical  EncincerinK  Electrical  Engineering 

Mining  and  A\etallurs> 


We   can  supply  .tny   engineering   book   In  print. 

McGraw-Hill  Book  Company 

2,-iQ  \\c>i  ,iyth  St..  Ncw.^ork 


Th«    STARY  No  Excavating  or 

A  uv     O  t  4«IV  1  Concrete  Required 

IMPROVED  ''•"  '"^""""^ 

aS?l?:^'   flush  tank  siphon 

(Without  Moving  Parts) 
WRITE  FOR   PARTICULARS. 

F.  STARY  &  SONS.     Cedar  lapid$.  Iowa 


FOR  SALE  OR  RENT.  ALL  KINDS  OF  CAN- 
VAS GOODS.  DES  MOINES  TENT  &AWNINO 
CO.  Des  Moines.  Iowa.    Write   lor  Catalosu* 


WRITE  FOR    OUR 

RED     BOOK 


Reichert 


Metal 
Forms 


Save  3c  per  square  foot 
on  Concrete  Walls 

Reichert  Mf^.  Co.,  Milwaukee,  Wis. 


FOR  SALE 

44  Transits  and  Levels.  Instruments 
thoroughly  overhauled. jL  Send  for  com- 
plete list. 

THE  ENGINEERING  AciENCY,;inc.,  Supply  Dept. 

Eilab.  18  Years.  MonidDock  Block.  CHICAGO.  ILL. 


If  You  Desire  a  Position 

surely  some  one  of  our  14,000  readers 
will  have  need  of  your  services.  You 
can    make    application     to     14,000    at 

One  Cent  a  Word 


BRIDGE. 

Notice  Is  hereby  given  that  sealed  bids 
will  be  received  until  2  o'clock  P.  M.  of 
June  22,  1911,  for  the  construction  of  a 
steel  bridge  with  concrete  floor  across 
Iowa  River  at  Iowa  Falls,  Iowa.  Length 
of  bridge  353  feet,  roadway  20  feet  wide,  2 
sidewalks  each  5  feet  wide.  Check  for  10 
per  cent  of  bid  must  accompany  bids. 
The  Board  of  Supervisors  reserve  the 
right  to  reject  any  or  all  bids.  Plans  and 
specifications  on  file  at  County  Auditor's 
Office,  Eldora,  Iowa.  Letting  to  be  at 
Court  House,  Eldora.  Iowa,  June  22,  1911, 
at  2   P.   M, 

E.   L.   MARRIAGE, 
County  Auditor, 
Hardin  County,   Iowa. 


CONCRETE       VIADUCT       OVER 
HOUSTON  SHIPCHANNEL. 

Houston,  Texas,  May  23.  1911. 

Sealed  proposals  will  be  received  at  the 
office  of  Dan  C.  Smith,  Jr.,  City  Con- 
troller and  City  Secretary.  City  Hall, 
Houston,  Texas,  until  12  o'clock  noon, 
July  3d,  1911,  for  the  construction  of  a 
reinforced  concrete  viaduct  over  the  Hous- 
ton Shipchannel.  The  structure  will  be 
about  1,650  feet  in  length  and  60  feet  wide. 

Specifications  and  plans,  bidding  blanks, 
etc.,  can  be  obtained  upon  application  at 
the  office  of  F.  L.  Dormant.  City  Engi- 
neer, Houston,  Tex.,  by  making  a  deposit 
of  $20.00   with  the  City  Engineer. 

A  certified  check  of  the  bidder  on  any 
bank  in  Houston,  Tex.,  payable  to  the 
order  of  H.  B.  Rice,  Mayor,  for  $20,000  will 
be  required  to  be  deposited  with  the  bid. 

Bidders  are  expected  to  examine  the 
site  of  the  viaduct  and  acquaint  them- 
selves with  local  conditions. 

The  successful  bidder  will  be  required 
to  give  bond  and  comply  with  City  Char- 
ter respecting  contracts,  and  to  execute 
the  usual  form  of  contract  as  prepared  by 
the  City  Attorney. 

The   right   is  reserved   to   reject  any  or 
all   bids   or   to   accept   any   bid   considered 
advantageous  to  the  City  of  Houston. 
H.  B.   RICE, 
Mayor  of  the  City  of  Houston, 
Texas. 

F.  L.  DORMANT,  City  Engineer. 


GRAVEL   ROAD. 

Bid?  will  be  received  until  4  p.  m.,  July 
IJ.  1911,  by  Newkirk  and  Ellsworth  Town- 
ships, Lake  County,  Michigan,  at  the  of- 
fice of  Norman  Buckner.  Clerk  of  New- 
kirk Township,  Luther,  Mich.,  for  the 
construction  of  IHJ  miles  of  Class  "B" 
State  Reward  Gravel  Road. 

Plans  and  specifications  and  instructions 
to  bidders  may  be  seen  at  the  office  of  the 
Clerk   of  Newkirk   Township. 

Bids  must  be  made  on  blanks  furnished 
bj-  the  townships  and  must  be  accom- 
panied by  a  certified  check  in  an  amount 
equal  to  10  per  cent  of  the  amount  of  the 
bid,  payable  to  Norman  Buckner,  Town- 
ship Clerk,  this  as  a  guaranty  of  the  ac- 
ceptance and  performance  of  the  contract 
by  the  party  to  whom  it  may  be  awarded, 
and  his  failure  to  execute  said  contract 
will  forfeit  said  check. 

The  right  to  reject  any  or  all  bids  or  atu' 
portion  of  any  bid,  or  to  accept  any  por- 
tion of  any  bid  which  may  be  deemed  for 
the  best  interest  of  Newkirk  and  Ells- 
worth Townships,  is  expressly  reserved. 
TOWNSHIP  BOARDS  OF  NEWKIRK 
.'\ND   ELLSWORTH   TOWNSHIPS. 


SPECIAL  BOND  ISSUE  OF  1911. 
WATER   DEPARTMENT. 

Muskogee,  Okla. 
WATER  INTAKE  AND  INLET  TOWER. 
Sealed  proposals  will  be  received  by  the 
City  Council  of  the  City  of  Muskogee, 
Okla..  until  Tuesday,  June  27,  1911,  at  10 
o'clock  a.  m.,  and  opened  immediately 
thereafter,  for  the  construction  of  a  water 
intake  and  inlet  tower.  All  bids  must  be 
filed  with  Chas.  Wheeler.  Jr.,  City  Clerk. 

The  water  works  intake  is  a  54-in.  sub- 
merged concrete  pipe  line  2,600  ft.  1  in. 
long  to  be  laid  across  the  Arkansas  River 
and  up  to  the  bed  of  the  Grand  River. 

The  intake  tower  is  a  concrete  structure 
built  at  the  upper  end  of  the  intake. 

ProjKisals  for  this  contract  shall  be  ac- 
companied by  a  certified  check  for  $5,000, 
made  payable  to  the  City  of  Muskogee, 
Okla.,  without  condition. 

Plans  and  specifications  can  be  seen  and. 
secured  at  the  office  of  the  City  Engineer, 
Muskogee,  Okla.,  or  at  the  office  of  the 
Consulting  Engineer,  114  Liberty  St..  New 
York  City,  after  June  10,  1911,  upon  pay- 
ment of  two  and  one-half  dollars  ($2.50). 

The  right  is  reserved  to  reject  any  or  all 
bids  or  to  accept  that  one  which,   in   the 
judgment   of   the  City  Council,   is  for  the 
best  interest  of  the  city. 
By  order  of  the  City  Council. 

E.  H.  FLEMING, 
Commissioner  of  Water,  Sewer  andi 
Lights. 
ALEXANDER  POTTER, 

Consulting  Engineer. 
T.   P.   CLONTS, 


OPEN    DITCHES. 

Bids  will  be  received  until  3:00  p.  m., 
July  15,  1911,  by  the  Board  of  Commis- 
sioners of  the  Sixth  Ward  and  Crowley 
Drainage  District,  at  Crowley,  La.,  for  the 
construction  of  about  40  miles  of  open, 
ditches  ranging  from  2  to  6  miles  in 
length,  16  to  40  feet  in  width  and  2  to  5 
feet  in  depth,  approximating  600.000  cu. 
yds.,  and  about  90  acres  of  clearing.  No 
rock.  Mostly  open  prairie.  Three  lines  of 
railway.  The  right  is  reserved  to  reject 
any  and  all  bids.  Each  bid  must  be  ac- 
companied by  certified  check  for  $1,000. 

H.  E.  LEWIS,   President. 

W.  S.  WHITE,  Engineer. 

L.  A.  WILLIAMS,  Secretary. 


WAR  DEPARTMENT.— U.  S.  Engineer 
Office,  Montgomery,  Ala.,  June  6,  1911. 
Sealed  proposals  for  dredging  at  mouth  of 
j^paiachicola  River,  Florida,  will  be  re- 
ceived at  this  office  until  1  o'clock  p.  m., 
July  6,  1911,  and  then  publicly  opened. 
Information  on  application.  G.  D.  FITCH, 
Lt.   Col.,   Engrs. 


U.  S.  ENGR.  OFFICE,  Boston,  Mass.. 
May  26.  1911. — Sealed  proposals  for  rock 
excavation  in  Boston  Harbor,  Mass..  will 
be  received  here  until  12  M..  June  26,  1911, 
and  then  publicly  opened.  Information  on. 
application.  FREDERIC  V.  ABBOT,  Col.. 
Engrs. 


U.  S.  ENGINEER  OFFICE,  Wilmington, 
N.  C-,  June  1,  1911.  Sealed  proposals  for 
constructing  complete  the  two  (2)  wooden 
hull,  non-propelling,  15-in.  hydraulic  pipe 
line  dredges  Neuse  and  Port  Arthur  will 
be  received  at  this  office  until  noon,  June 
30,  1911.  and  then  publicly  opened.  Infor- 
mation on  application.  E-A^RL  I.  BROWN, 
Capt.   Engrs. 


U.  S.  ENGINEER  OFFICE,  Kansas 
City,  Mo.,  June  3,  1911.  Sealed  proposals 
for  constructing  standard  revetment  on 
Missouri  River,  about  eighteen  miles  be- 
low Kansas  City,  Mo..  wUl  be  received 
here  until  12  noon,  July  3.  1911,  and  then 
publicly  opened.  Information  on  applica- 
tion. EDWARD  H.  SCHULZ,  Major, 
Engrs. 
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The  "Sales  Method,"  The  "Expert  Wit- 
ness  Method."  and   The   "Capital- 
ized Rental  Method"  of  Ap- 
praising Land. 

The  oldest  and  nio^t  comnion  method  of 
determining  the  value  of  land  is  bv  weighing 
the  testimony  of  real  estate  experts— the  ex- 
pert witness  method.  Its  great  defect  lies  in 
the  difficulty  of  segregating  biased  from  un- 
biased testimony.  If  all  the  expert  witnesses 
were  unbiased  and  honorable,  this  method 
would  probably  be  quite  satisfactory  in  the 
majority  of  cases.  The  sales  method  is  de- 
scribed at  some  length  elsewhere  in  this  is- 
sue. There  is  much  to  be  said  in  its  favor. 
In  fact  the  worst  that  can  be  said  against  it 
is  that  frequently  there  have  been  no  recent 
sales  of  land  in  the  neighborhood  of  the  land 
that  is  to  be  appraised,  and  that  such  sales  as 
have  been  made  do  not  always  show  on  public 
records  the  full  amount  paid  for  the  property. 
We  wish  to  call  attention  to  a  method  that 
has  been  applied  by  one  of  the  editors  of  this 
journal  in  appraising  land  values.  It  may  be 
called  the  capitalized  rental  method.  In  brief 
the  method  is  as  follows:  First  determine 
the  rental  paid  for  real  estate  contiguous  to. 
and  similar  to.  the  property  to  be  appraised. 
Second,  estimate  the  cost  of  the  buildings  on 
the  land  whose  rental  price  is  known.  Third, 
estimate  the  fair  ainnial  return  for  the  capital 
invested  in  the  buildings  alone,  and  to  this 
add  insurance,  taxes  and  amiual  depreciation 
of  the  buildings.  Fourth,  deduct  this  total 
from  the  total  rent  received  for  the  laiul  and 
buildings,  and  the  balance  will  be  the  land  rent 
including  land  tax.  h'ifth,  capitalize  this  land 
rent  and  the  amount  thus  ascertained  is  the 
value  of  the  land. 

.^n  example  will  clearly  indicate  the 
method : 

.■\  three-story  store  covers  a  lot  50x100  ft. 
The  tenants  pay  a  combined  rent  of  $.'!,:^00. 
The  estimated  value  of  the  building  alone  i; 
$20.00(1.     Then    we   Iiavc : 

Per  cent. 

Interest   on   building 6 

Taxes    on    building 1 

Insurance  on   huiltling i^ 

Depreciation  on   building 1^| 

Total    9 

Ilence  $20.000 X.0  per  cent  =-  $1,800.  return 
on  the  building.  Since  the  total  rental  is  $3.- 
•■iOO,  this  leaves  a  balance  of  $I..Vtfl  for  the 
rental  of  the  land  alone.  Capitalizing  this 
Sl.oOO  at  7  per  cent  fthe  combined  percentage 
of  interest  and  taxes),  we  have  $21.|.''0  as  the 


\alue  of  the  land.  If  the  proper  percentages 
have  been  applied,  tliis  method  gives  the  mini- 
mum value  of  the  land.  Frequently  land  com- 
mands a  higher  price  because  of  its  specula- 
tive value  in  a  growing  community.  How- 
ever, in  any  community  a  proper  factor  to  ap- 
ply, in  order  to  include  the  speculative  value, 
may  he  ascertained  by  dividing  a  number  of 
actual  .sale  prices  by  the  land  values  computed 
by  the  capitalized  rental  method. 

In  appraising  land  owned  by  public  service 
corporations,  it  must  always  be  remenil)crcd 
that  such  land  may  have  to  be  purchased  at 
prices  higher  than  the  ordinary  market  rate, 
particularly  when  the  land  is  secured  for  right 
of  w:iy. 

The  capitalized  rental  metlmd  of  l:ind  ap- 
})raised  lends  itself  admirably  ti>  the  ap- 
praisal of  city  property.  It  is,  we  liclicvc, 
far  superior  to  any  other  method  in  the  m;i- 
jority  cif  c;iscs;  and,  in  the  absence  of  recent 
sales  in  a  given  locitlity,  it  becomes  the  only 
rational  method  of  arrivin.g  at  a  close  esti- 
mate of  the  value  of  city  land.  Sale  prices  of 
land  are.  in  the  final  analysis,  merely  cap- 
italized rentals:  and.  as  it  is  much  easier  to 
ascertain  rentals  than  sale  prices,  it  follows 
that  tlic  capitalized  rental  method  of  land  ap- 
praised is  usually  to  be  preferred  to  any  other. 


Engineering  As  An  Economic  Science.* 

Tiie  history  of  engineerii\g  as  an  industrial 
art  is  the  history  of  the  economic  developnieiu 
of  civilization ;  economic,  as  distinct  from 
ni'iriil  and  social  progress.  In  general,  cngi- 
neerintr  has  not  been  called  into  play  to  acctuu- 
plish  a  linal  object  that  could  not  have  been 
achieved  somehow  without  engineering,  for 
nearly  all  things  are  possible,  .given  enough 
labor  and  time.  The  superiority  of  our  pres 
ent  day  engineering  in  sucii  construction  as 
that  of  the  Great  Pyramid  of  ICgypt  would  lie 
rather  in  tlie  economy  of  liibnr  th:ui  in  the 
intrinsic  residt  as  a  tombstone. 

\":irious  measuremetus  ''f  the  (ire:it  l'yr:i- 
mid  have  given  the  height  divided  into  twice 
the  base  as  equal  to  five  decimal  places,  wliich 
accords  fairly  well  with  what  we  would  be 
likely  to  attempt  by  w.iy  id  monumental 
"stiuit"  today,  yet  to  duplicate  the  wrirk  bv 
niiidcrn  methods  would  pr.ihHblv  re<|uire  much 
fewer  actual  man-days  of  work  than  in  the 
time  of   the    Fharanbs. 

The  iirintin.g  press  for  the  cheap  connnu- 
nication  of  ideas,  the  railroad  for  cheap  tnms- 
I)ort;ition  and  the  steam  shovel,  the  rock  drill 

♦.\  paper  by  riichard  T.  Dana  read  before  tlie 
.\mci<-an  .^'nrietv  of  Engineering  Contra<-tcn's. 
April   II.   IMll. 


and  the  concrete  mi.xer,  having  given  us  im- 
provements in  method,  which  affect  the  pos- 
sible quantity  of  residt  per  unit  of  labor,  rath- 
er than  the  ultimate  nature  ot  that  result  itself. 
We  can  mix  concrete  on  a  board,  and  com- 
municate our  thoughts  to  our  friends  in  long 
hand,  and  the  concrete  will  be  just  as  strong, 
the  thoughts  just  as  logical  as  though  we  cm- 
ployed  modern  methods,  the  only  essential  dif- 
ference being  the  quantity  or  magnitude  of 
the  result  per  unit  of  labor  and  of  time.  This 
conservation  of  labor  and  of  time  by  scientific 
methods  is  the  true  inwardness  of  engineer- 
ing, and  its  present  position  with  reference  to 
the  art  of  construction  is  the  suljject  of  this 
paper. 

The  contractor  is  interested  in  engineering 
as  :i  means  of  getting  the  maximum  pay  with 
minimum  expense:  to  help  him  to  obtain  from 
his  men  the  maximum  result  per  dollars  an<! 
to  guarantee  to  him  a  fair  esciinate.  The  eco- 
nomic value  of  the  engineer's  work  is  the 
only  one  that  he  can  recognize,  and  he  can- 
not always  recognize  that. 

To  erect  a  bridge  over  a  given  stream  is  en- 
tirely possible  without  an  engineer,  since 
bridges,  and  good  ones,  were  built  thousands 
of  years  before  engineering  developed,  but  to- 
day the  bridge  contractor  knows  that  cutting, 
punching,  riveting  and  minor  assembling  in 
the  shop  is  far  less  expensive  than  at  the  site 
of  the  work,  and  that,  furthermore,  simultanc- 
fiiis  operation  on  the  manv  details  of  one 
structure  is  cheaper  than  its  consecutive  de- 
velopment :  so  he  employs  engineering  as  the 
only  means  by  wliicii  he  can  secure  simul- 
taneous operation  of  a  multitude  of  details 
and  assure  himself  of  a  perfect  fit:  the  niini- 
miun  waste  of  material  and  labor :  the  lowest 
ciist.  Me  needs  engineering  lo  co-ordit-ate  his 
bailor  and  to  assemble  his  materials,  to  save 
time  to  himself  and  to  otiu-rs.  and  for  no 
other  reason,  since  the  cost  of  nntterial  is,  in 
the  last  analysis,  the  cost  of  the  time  per  man 
required  to  get  it  out. 

.\l:derial  alone  has  little  r>r  nn  intrinsic 
v;iliie.  diamonds  costing  more  than  coal  he- 
cause  they  are  harder  to  hmi.  Iiitci  whatso- 
ever branch  of  the  subject  we  extend  an  in- 
vestigation we  find  the  same  rule  to  apply, 
namely,  that  the  economic  development  or  evo- 
lution of  every  industry  is  in  the  direction  of 
the  conservation  of  labor  l)V  methods  which 
tend  to  become  more  and  imre  ex;ict. 

The  application  of  the  methods  of  exact 
science  to  the  problems  of  construclion  has 
dcine  more  towards  this  conservation  of  labor 
than  all  other  causes  combined,  and  no  effort 
is  liKely  to  accomplish  more  in  the   future  of 
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this  liekl  than  that  which  endeavors  to  bring 
into  scientific  order  the  facts  that  can  he  col- 
lated and  tnat  bear  upon  this  same  qnestion 
of  the  conservation  of  labor ;  the  eft' ort— to 
borrow  a  bucolic  phrase — to  make  two  blades 
of  grass  grow  where  one  grew  before.  Now, 
the  most  obvious  step  in  this  direction  is  the 
conservation  of  material. 

To  build  a  bridge  that  shall  he  of  sufficient 
strength  with  the  least  waste  ot  material  is  a 
most  familiar  example  of  tlie  ultimate  aim  of 
the  bridge  engineer,  and  the  development  of 
this  idea  into  a  science  by  the  application  of 
the  principles  of  mechanics  has  been  the  nat- 
ural nrocess  in  the  engineering  schools.  Noth- 
ing is  more  certain  to  the  academic  mind  than 
pure  deductive  reasoning,  nnd  to  start  from 
known  laws  of  mechanics  and  develop  an  art 
of  construction  by  applying  mathematical  prin- 
ciples has  been,  and  would  oe  again,  the  nat- 
ural method  of  procedure.  Certain  funda- 
mental data  were  wanting,  such  as  the  me- 
chanical features  of  the  various  materials, 
and  these  mechanical  features  were,  therefore, 
investigated  with  some  thoroughness,  so  that 
for  the  materials  which  lend  themselves  most 
readily  to  the  deductive  method,  such  as  steel, 
we  have  a  well  defined  scienr.e  of  computation, 
which  is,  however,  somewhat  limited  by  this 
drawback,  that  it  assumes  the  total  cost  of  a 
structure  as  being  nearly  proportional  to  the 
weight  of  metal. 

Now  the  cost  of  rolled  shapes  at  the  mill  is 
something  like  1%  cts.  ^jer  pound,  while  the 
cost  of  the  finished  structure  may  be  from  .SVi 
cts  to  5  cts.  per  pound,  or  more.  Thus  the 
weight  of  metal  plays  rather  less  than  .50  per 
cent  of  the  whole  part  in  the  general  econom- 
ics of  the  structure.  The  contractor's  labor, 
the  handling,  the  shop  work,  his  plant  and 
overhead  charges,  and  transportation,  which 
increase  with  the  weight,  but  are  not  in  direct 
lineal  proportion  to  it,  make  up  the  other  and 
the  greater  part. 

Under  the  present  economic  system  it  is  the 
custom  for  the  design  of  the  structure  to  be 
made  by  the  owner's  representative,  who  is 
entrusted  with  the  duty  of  seeing  that  the  re- 
sult shall  be  what  the  owner  needs  for  his  own 
purpose,  and  who  is  supposed  to  fulfill  that 
requirement  by  a  design  which  can  be  complied 
with  at  the  least  expense  consistent  with  the 
owner's  purpose.  It  is  a  peculiarity  of  the  art 
todav-  that  the  methods  of  designing  are  oredi- 
cated  largely  upon  the  theory  that  the  cost  of 
the  work  is  proportional  to  the  cost  of  the 
material  involved  in  its  construction. 

Engineering  students  are  trained  along  this 
line  of  reasoning,  and  before  they  have  modi- 
fied it  as  a  result  of  practical  work  in  the 
field  they  have  become  responsible  for  much 
unnecessarily   expensive  work. 

The  carrying  out  of  the  design  the  construc- 
tion in  the  field,  the  delivery  of  the  goods  un- 
der the  present  economic  system  is  the  par- 
ticular care  of  the  contractor,  who  necessarily 
becomes  the  financial  expert  to  carry  on  the 
work.  His  success  is  dependent  upon  his 
knowledge  of  the  true  economic  conditions  of 
labor  and  material,  and  he  must  so  conduct 
his  ooeration  as  to  produce  the  result  required 
by  his  contract  at  the  least  cost  to  himself; 
in  addition  to  which  he  must  guarantee  the  effi- 
cient performance  of  his  work  up  to  a  sum 
of  money  which  is  often  many  times  in  excess 
of  his  entire  available  capital  If  he  fail  in 
his  accurate  estimate  of  what  it  ought  to  cost 
for  construction,  if  he  fail  to  live  up  to  his 
estimate  of  what  he  himself  can  accomplish, 
or  if,  through  accident  or  unforeseen  condi- 
tions, he  be  unable  to  make  good  on  his  guar- 
antee, he  must  bear  the  loss  and  take  it  out  of 
his  pr  }vious  savin.gs. 

It  is  worthy  of  note  that  in  this  feature  con- 
tracting is  practically  an  insurance  business 
in  which  the  ratio  of  individual  risk  to  capital 
employed  is  enormous  compared  with  the  simi- 
lar risk  in  the  fire  insurance  or  life  insurance 
business.  A  life  insurance  company  reckons 
with  the  average  of  millions  of  cases,  the  con- 
tractor reckons  with  the  average  of  dozens. 

From  the  point  of  view  of  present-dav  prac- 
tice, engineering  resolves  itself  into  engineer- 
ing design  and  en.gineering  construction,  and 
under  these  two  classifications  will  be  found 
a  convenient  method  of  investigating  it. 

The  art  of  design  is  efficient  to  the  degree 


that  the  ratio  of  the  economic  value  of  the 
finished  structure  (for  the  purpose  intended) 
to  its  actual  cost  approaches  its  maximum. 
This  seems  so  obvious  a  truism  as  to  be  al- 
most trite,  yet  a  few  words  of  explanation  may 
not  be  out  of  place.  The  owner  who  desires  a 
bridge  rarely  knows  whether  he  needs  an  ex- 
pensive one  that  will  last  for  many  years  or  a 
comparatively  inexpensive  ;.nd  somewhat  tem- 
porary structure.  One  of  the  most  difficult 
duties  of  a  railroad  chief  engineer  is  to  decide, 
for  example,  how  far  he  should  go  in  provid- 
ing for  future  and  problematical  heavy  traffic 
in  the  design  of  his  structures,  and  it  is  ob- 
vious that  a  bridge  which  will  accommodate 
the  locomotive  25  years  hence  is  of  greater 
economic  value  than  one  which  would  have 
to  lie  rebuilt  in  15  years.  Granted  that  loco- 
motive wheel  loads  are  increasing,  it  is  ob- 
vious that  the  former  wDuld  necessarily  cost 
more  than  the  other,  and  one  of  the  necessary 
criteria  for  determining  the  maximuiu  value  of 
the  equation  is  the  rate  of  increase  of  the 
wheel  loads  for  the  ne.xt  15  and  2o  years.  To 
solve  the  equation  the  engineer  must  know- 
both  numerator  and  denominator.  He  must 
estimate  the  cost  of  his  design  before  the  con- 
tract has  been  let  ajid  before  it  is  too  late  to 
make  an  entirely  different  one.  This  he  sel- 
dom knows  with  enough  accuracy  to  be  effi- 
cient. 

The  art  of  construction  is  efficient  to  the  de- 
gree that  the  raito  of  the  minimum  possible 
cost  of  actual  cost  of  the  structure  (as  de- 
signed and  specified)  approaches  unity.  This 
is  the  contractor's  problem  in  the  field,  while 
the  preceding  is  that  of  the  owner  in  the  of- 
fice. 

Science  has  done  something  to  aid  in  the 
solution  of  these  problems,  and  to  determine 
what  may  still  be  done  is  the  immediately 
necessary  step  in  the  advancement  of  con- 
struction work  as  a  civilized  and  scientific 
industry. 

To  this  end  we  may  take  as  our  criterion 
the  proposition  that  an  induitrial  profession 
is  scientific,  i.  e.,  is  in  accordance  with  the 
accurate  and  systematic  knowledge  of  prin- 
ciples by  observation  and  deduction  in  so  far 
as  each  of  its  processes  is  scientific.  Now, 
the  development  of  every  natural  science  that 
we  have  today  has  followed  the  deductive 
method,  which  consists  of  three  operations. 

(1)  Induction    from   direct   observation. 

(2)  Deduction,  to  specific  cases  from  a 
general   law,   and 

(3)  Verification,  to  establish  the  integrity 
of  the  conclusions  as  compared  with  the  fact's 
of  experience. 

An  examination  of  the  extent  to  which  each 
of  the  engineering  processes  compares  with 
the  true  deductive  method  will  disclose  its 
position  as  a  scientific  one,  and  the  sum  of  all 
the  comparisons  will  establish  the  scientific,  or 
other,  basis  of  engineering  as  a  whole. 

The  si.ibject  is  so  large  that  there  is  time 
only  to  investigate  one  or  two  of  the  special 
branches  of  engineering,  and  I  have  taken  for 
illustration  that  of  bridge  buiiding  as  of  gen- 
eral application,  and  because  it  is  perhaps  the 
most  nearly  scientific  of  the  eneineering  spe- 
cialties, and  for  that  reason  will  give  con- 
servative strength  to  the  rather  remarkable 
conclusions   of   this   inquiry. 

Supposing  for  the  sake  of  a  general  illus- 
tration that  a  railway  company  needs  a  bridge 
with  piers  over  a  streain,  and  that  the  work 
is  placed  in  the  hands  of  a  salaried  engineer- 
ing staff.  It  is  my  purpose  in  this  discussion 
to  examine  the  extent  to  which  the  processes 
of  the  construction  of  the  bridge,  including  its 
design,  are  in  accord  with  the  principles  of 
true  science.  We  are  considering  the  bridge 
problem  alone,  so  we  will  assume  that  the 
point  and  angle  of  intersection  of  the  line  of 
road  with  the  line  of  the  stream  have  been  es- 
tablished. 

The  aim  of  the  designer  is  to  comply  with 
the  requirements  of  the  expression:  Economic 
value  divided  by  actual  cost,  shall  be  a  maxi- 
mum. The  general  location  of  the  structure 
and  the  use  to  which  it  is  to  be  put  will  be 
specified  by  the  "owner,"  who  will  also  exer- 
cise some  infiuence  on  the  choice  of  the  fac- 
tors which  compose  the  numerator  of  this 
fraction,  such  for  example,  as  the  degree  of 
permanence  of  the  work,  which  is  limited  by 


the  owner's  available  capital.  Among  the  fac- 
tors of  the  numerator  are:  (1)  Depreciation 
in  condition.  (2)  Depreciation  in  replacement 
value.  (3)  Annual  repairs.  (4)  Varying  con- 
dition of  uses. 

In  so  far  as  any  of  these  conditions  af- 
fects the  denominator  as  well  as  the  numer- 
ator of  the  fraction,  must  the  dual  effect  be 
considered,  which  in  many  cases  can  best  be 
done  by  considering  each  factor  as  one  of 
unit  cost.  Hence,  having  established  the  speci- 
fications that  will  make  the  numerator  of  the 
fraction  as  large  as  possible  under  the  condi- 
tions, it  remains  to  make  the  denominator  as 
small  as  it  may  be  under  the  restrictions,  since 
the  smaller  the  denominator,  the  greater  the 
value  of  the  whole  fraction.  Among  the  fac- 
tors of  the  denominator  are  the  following : 
(5)  The  limiting  depth  of  the  structure.  (6) 
The  ma.ximum  pressure  of  wind,  water  and 
ice.  (7)  The  amount  of  scour  under  water, 
as  affecting  the  angle  of  the  skew  of  the  abut- 
ments and  piers.  (8)  The  clear  span.  (9) 
The  bearing  power  of  the  soil.  (10)  The 
strength  of  materials.  (11)  Depths  of  foot- 
ings. (12)  The  live  load  and  its  probable 
fluctuations  during  the  life  of  the  structure. 
(13)  The  nature  of  materials  necessary  for 
safety  combined  with  low  cost,  whether  steel, 
concrete  or  ashlar  masonry,  etc..  and  the  ef- 
fect thereon.     (14)   The  market  for  materials. 

(15)  Type  of  design,  which  will  be  aflfected  by 
the  traffic  density  as  well  as  the  wheel  loads. 

(16)  The  general  nature  of  the  contract  and 
its  provisions  as  to  responsibility  for  various 
contingencies.  (IT)  The  nature  of  materials 
to  be  handled.  (18)  The  probable  interruption 
of  traffic  and  cost  thereof  during  construction. 
(19)  The  likelihood  of  accidents  from  high 
water  and  other  causes.  Provisions  to  meet  un- 
expected conditions,  extras,  etc.  (20)  Terms 
of  payment. 

There  must  also  be  considered  by  the  de- 
signer the  factors  of  the  actual  cost  to  the 
contractor,  which  are  necessarily  his  partic- 
ular problem  and  which  will  depend  upon  the 
efficiency  of  the  art  of  construction.  This  ac- 
tual cost,  while  an  essential  factor  in  the 
main  equation,  is  unknown  usually  until  it  is 
too  late  to  change  the  design,  and  it  is  sel- 
dom known  even  very  approximately.  It  must 
be  estimated  in  a  more  or  less  empirical  way, 
in  which  the  available  data  are  so  meager  in 
proportion  to  the  quantity  of  material  actually 
in  existence  as  to  be  a  crying  shame  to  the 
entire  bridge  building  community. 

The  cost  of  construction,  as  distinct  from 
design,  the  structure  having  been  planned  and 
specified,  will  include  the  following  factors : 
(21)  The  magnitude  of  the  work.  (22)  The 
necessary  amount  of  capital  in  proportion  to 
the  contractor's  resources..  (23)  The  nature 
and  condition  of  the  available  equipment.  (24) 
The  efficiency  of  his  managerial  organization. 
(25)  The  general  layout  of  the  work.  (26) 
The  labor  market.  (27)  Material.  (28)  The 
nature  of  the  materials,  w-hether  in  stock  sizes 
and  of   such  quality  as  to  be  easily   worked. 

(29)  The   probable   interference   from  trains. 

(30)  The  necessary  speed  with  wdiich  the 
work  must  be  conducted.     (31)   The  weather. 

Now  an  inspection  of  these  31  items  (there 
are  others)  discloses  the  startling  fact  that  in 
only  one  of  them,  namely,  the  strength  of  ma- 
terials, and  then  only  for  the  metals,  has  the 
study  of  these  conditions  been  reduced  to  a 
scientific  basis  available  to  the  engineer  in 
general  practice. 

Some  of  the  items,  such  as  (8),  the  clear 
span,:  are  often  decided  for  the  engineer  by 
local  conditions  which  are  absolute,  but  in 
most  cases  it  is  a  matter  of  judgment  what 
quantity  to  adopt. 

Frequently,  a  standard  criterion  is  pre- 
scribed, such  as  to  make  the  thickness  of  the 
base  of  a  retaining  abutment  four-tenths  of 
the  net  height.  This  rule  was  in  use  on  a  cer- 
tain railroad  for  many  years  when  the  stand- 
ard of  construction  was  of  first  class  ashlar 
masonry,  with  rough  and  stepped  back.  In 
due  course  of  time  the  road  changed  its  con- 
struction to  concrete  with  a  different  density 
and  a  smooth  back ;  yet  the  same  old  four- 
tenths  remained  the  standard  practice.  The 
concrete  abutments,  so  far  as  I  know,  have  all 
stood  up  safely,  and  it  would  he  at  least  amus- 
ing to  compute  how  much  the  railroad  would 
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have  saved  by  some  simple  experiments  be- 
fore adopting  the  rule  for  ashlar,  or  else  how 
much  more  risky  its  bridges  are  now,  as  com- 
pared to  what  they  were  formerlv,  by  reason 
of  the  use  of  the  more  easily  overturned  con- 
crete. 

The  bearing  power  of  the  scii  for  each  prob- 
lem in  hand  is  generally  assumed  at  a  theo- 
retically safe  figure  taken  from  some  author- 
ity on  foundations  without  much  reference  to 
whether  the  authority's  data  were  compiled 
from  conditions  similar  to  those  of  the  case 
in  point.  Rarely  is  it  attempted  to  establish 
what  the  bearing  power  of  the  soil  actually 
is  for  the  structure  which  it  is  to  support. 
Consequently,  there  is  but  an  infinitesimal 
chance  that  the  footings  be  both  safe  and 
economic,  there  being  only  one  set  of  dimen- 
sions that  will  satisfy  both  conditions. 


The  engineer  or  the  contractor  of  experi- 
ence will  readily  supply  his  own  commentaries 
to  the  various  items  which  I  have  enumerated, 
and  he  can  furnish  many  more  items  that 
have  not  been  mentioned,  and  I  believe  in 
every  case,  except  that  of  the  strength  of  steel, 
he  will  come  to  the  conclusion  that  "judg- 
ment," that  elusive  C|uality  of  experience,  rath- 
er than  scientific  rule,  must  be  applied  in  order 
to  obtain  the  quotient  ot  the  fraction. 
Minimum  Cost 

until  after  the  work  has  been 

Actual  Cost 
completed  and  the  damage  has  been  done. 

Taking  each  item  by  itself,  an  independent 
study  of  it  is  vital  to  the  Contractor's  interest, 
yet  how  seldom  is  he  in  position  to  make  such 
study  when  the  cost  of  the  expert  work,  except 
in   large  operations,  may   lie  in   excess  of  the 


probable    saving    which    the    study    may    make 
possible? 

In  such  case  the  activities  of  this  Society 
may  be  of  inestimable  value  to  its  members, 
since  through  the  Journal  the  data  for  the 
necessary  inductions  may  be  exchanged,  and 
rules  of  economic  practice,  far  in  advance  of 
anything  as  yet  available  to  construction  men, 
may  be  placed  at  the  disposal  of  the  contrac- 
tor, the  owner  and  the  engineer.  No  one  will 
deny  that  when  three  per  cent  of  the  factors 
that  »o  to  maKc  up  the  processes  of  a  certain 
specialty  are  on  a  truly  scientific  basis,  that 
specialty  can  hardly  be  classed  as  a  complete- 
ly systematized  science ;  and  when  that  special- 
ty is  chosen  as  the  most  hightly  developed  one 
of  engineering,  it  must  be  admitted  that  engi- 
neering as  a  whole  has  much  to  gain  by  fu- 
ture study. 


ROADS     AND     STREETS     SECTION 


Road     Grading     with     an     Elevating 

Grader  Handled  by  a   Gas 

Traction  Engine. 

Grading  and  road  construction  work  makes 
peculiar  demands  upon  a  traction  engine :  it 
calls  for  a  machine  which  has  an  ample  power 
reserve,  which  can  travel  easily  over  soft 
ground  and  loose  earth  and  up  and  down  all 
kinds  of  grades,  and  which  is  under  perfect 
and  instantaneous  control  of  the  operator. 
Within  the  last  few  years  many  gas  traction 
engines  have  been  used  in  this  work. 

The  accompanying  illustration  shows  an  in- 
teresting piece  of  road  grading  work  at  South 


to  81,1  loads  per  huur.  and  in  some  inst.inco,= 
as  many  as  4.5  loads  were  taken  out  in  30 
mins.  It  is  stated  that  if  there  had  been  no 
time  lost  waiting  for  teams  llM)  loads  could 
easily  have  been  taken  out  in  an  hour. 

As  noted  above,  one  of  the  demands  made 
I)y  road  grading  work  is  that  the  traction  en- 
gine shall  be  able  to  travel  easily  over  soft 
ground  and  loose  earth.  In  this  connection  it 
may  be  stated  that  the  lightest  of  the  30  HP. 
gas  traction  engines  of  the  Gas  Traction  Co. 
weighs  only  S'ii  tons,  and'  its  weight  is  so 
distributed  that  the  pressure  per  sq.  in.  under 
its  drivers  is  said  to  be  less  than  that  per  sq. 
in.    unfkr   a   horse's   hoof.     The   drivers   are   8 
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Gas    Traction     Engine     Hauling    Elevating    Grader. 


St.  Paul,  Minn.,  in  which  a  gas  traction  engine 
was  used.  The  work  was  done  by  Fhornton 
Bros.,  contractors,  using  a  Big  Four  "30" 
4-cylinder  gas  traction  engine,  manufactured 
by  the  Gas  Traction  Co.,  Miimeapolis,  and  a 
Russell  elevating  grader  and  ditcher.  With 
this  otttfit  the  contractors  took  out  an  average 
of  1,000  cu.  yds.  of  earth  a  day,  using  11 
teams  and  1%  yd.  dump  wagons,  and  hauling 
from  1%  to  five  blocks,  or  an  average  of 
three    blocks.      The    contractors    averaged    TO 


ft.  higli  with  rims  2  ft.  wide,  with  conical 
self-cleannig  lugs  which  take  a  firmer  hold  on 
the  groimd.  The  front  wheels  and  steering 
device  are  so  arranged  that  the  engine  can 
turn  in  a  small  space — an  oln'ious  advantage 
in  construction  work.  .Another  peculiarity 
of  works  of  this  kind  is  the  necessity  of  con- 
tinual starting  and  stopping.  In  the  grading 
work  at  Soiuh  St.  Paul  the  contractors  stated 
that  with  the  gas  traction  engine  they  had 
horses    beaten    15    seconds    in    starting. 


Work  of  the  Chemist  of  the  Massachu- 
setts   Highway    Commission    and 
Methods  of  Analysis  Used  for 
Bituminous  Materials.'^' 

During  the  year  1910,  200  samples  of  bitu- 
minous road  materials  used  in  construction 
were  sul)mitted  to  certain  chemical  and  physi- 
cal tests,  and  a  large  amount  of  special  ex- 
perimental work  was  carried  on  to  test  and 
prove,  if  possible,  the  value  of  the  various 
analytical  methods  used  in  this  and  other  la- 
boratories engaged  in  such  work.  As  a  result 
of  the  investigations  of  this  kind  carried  on 
since  the  commission  began  to  study  the  com- 
position of  these  materials,  certain  tests  have 
iKcn  wiirked  out  that  appear  to  show  with  a 
fair  degree  of  satisfaction,  from  a  chemist's 
point  of  view,  the  relative  value  of  the  ma- 
terials for  road  work.  A  comparison,  how- 
ever, of  the  analytical  results  and  the  prac- 
tical results  obtiiined  from  the  use  of  such 
materials  in  road  construction  is  of  course 
necessary  for  an  accurate  estimation  of  their 
real    value. 

During  1010  it  has  been  customary  in  the 
lab^iralory  to  make,  with  all  materials  re- 
ceived, determinations  of  specific  gravity,  vis- 
cosity, the  percentage  of  each  material  evap- 
orating when  a  weighed  portion  is  heated  for 
L'l  liours  at  2-"i0°  C..  and  the  per  cent  of  mat- 
ters in  each  sample  insoluble  in  carbon  bisul- 
phid.  With  the  samples  of  asphaltic  bodies 
forwarded,  ftniher  tests  have  been  made  to 
^how  the  per  cent  insoluble  in  petroleum  ether, 
and  also  to  show  what  we  have  designated 
"potential  asphaltene."  Penetration  tests  hav 
been  7iiadc  on  solid  or  semi-solid  materials 
that  could  not  be  tested  with  the  viscosimetcr. 
and  an  adhesion  test  has  also  been  largely 
used.  With  the  samples  of  tar  distillations 
have  been  made,  as  in  previous  years.  A 
number  of  determinations  of  the  percentage 
of  paraffin  present  in  the  different  samples 
were  made  during  the  year,  but  no  consider- 
able amounts  were  found  in  any  sample  exam- 
ined. .Many  residues  after  extraction  with 
petrolemii  ether  were  extracted  with  carbon 
tetrachloride  and  then  with  carbon  bisulphid. 
This  was  done  to  show  the  amount  of  "car- 
benes"  formed  during  the  laboratory  heating. 
which  was  more  severe  than  would  ever  occur 
in  ;ictua!  practice.  "Carbencs"  were  found  in 
only  8  of  these  residues,  the  avera.ge  amount 
being  about  1  per  cent.,  the  maximmii  2.o  per 
cent  and  the  minimmii  2  per  cent.  The  aver- 
age per  cent  "carbene"  formed  by  the  heating 
was  only  4  per  cent.  These  figures  seem  to 
show  Ihat  the  significance  of  "carbenes"  has 
been  overestimated,  at  least  in  the  class  of 
asphaltic  compounds  used  in  Massachusetts. 

The  method  for  determining  .'pecific  grav- 
ity   at    the    laboratory    is    satisfactory,    except 

•From  the  report  of  H.  W.  Clark,  chemist  M.as- 
.■i.iclniselt.s  Highway  Commission,  included  In  the 
aiiiuial  report  of  the  commission  tor  the  fiscal 
xcar  ending  Nov.   30,    isno. 
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in  tJic  case  of  samples  whicli  froth  when 
warm.  Tliis  frothing  tends  to  decrease  the 
density  of  the  sample,  and  also  tends  to  make 
the  viscosity  determinations  high.  Methods 
for  determining  the  percentages  insoluble  in 
petroleum  ether  and  carbon  bisulphid,  and  also 
the -penetration  test,  are  apparently  satisfac- 
tory. It  is  evident,  however,  from  our  con- 
tinued work  that  the  test  for  the  weight 
evaporated  when  samples  are  heated  to 
250  C.  for  '21  hours  should  be  modified.  Witli 
the  thinner  samples  the  test  is  of  consider- 
able value,  and  shows  with  some  clearness  the 
residual  material  that  should  be  of  value  in 
road  binding.  With  the  heavier  or  thicker 
samples,  however,  there  is  apparently  a  con- 
siderable decomposition  taking  place  when  the 
sample  is  heated  at  this  temperature  for  so 
long  a  period. 

Ninety-one  determinations  of  potential  as- 
phaltene  have  been  made  and  reported  during 
the  year.  This  test  can  hardly  be  recom- 
mended for  routine  work,  because  of  the 
length  of  time  required  in  carrying  it  out :  liut 
jt  is  of  value  in  determining  asphaltic  bodies 
present,  and  especially  valuable  for  compari- 
sons when  new  materials  are  being  examined 
and  in  the  case  of  thin  oils. 

A  description  of  the  various  metliods  of 
testing  these  materials  is  given  here : 

Specific  Gravity. — .-Xbout  20  c.c.  of  the 
warmed  sample  are  poured  into  a  weighed  J-J- 
c.c.  graduated  flask,  and  allowed  to  stand  for 
several  hours  at  room  temperature.  The  flask 
is  then  weighed  and  filled  witli  distilled  water 
at  room  temperature,  and  suction  applied  to 
the  neck  of  the  flask  to  remove  air  bubbles  in 
the  sample.  The  flask  is  then  made  up  to  the 
mark  with  water,  and  weighed.  .'K  simple  cal- 
culation gives  the  weight  and  volume  of  the 
sample,  and  from  these  the  specific  gravitv  is 
calculated. 

Viscosity. — Viscosity  is  determined  by 
noting-  the  seconds  required  for  00  c.c.  at 
room  temperature,  of  the  sample  to  pass 
through  the  Lawrence  viscosimeter  at  100°  C. 
The  water  jacket  of  the  viscosimeter  is  lieated 
to  boiling,  and  the  sample,  previously  heated 
to  100"  C,  is  strained  through  wire  gauze  into 
the  pipette  of  the  viscosimeter.  The  60  c.c. 
is  measured  by  collecting  a  weight  equivalent 
to  60  c.c. 

Adhesion. — Two  brass  discs  1  in.  in  diant- 
eter.  at  the  ends  of  rods  4  ins.  in  lengtli,  held 
in  place  by  suitable  supports,  are  smeared  over 
with  the  sample  to  be  tested,  and  pressed  firm- 
ly together.  One  disc  is  held  rigid,  while  to 
the  end  of  the  rod  of  the  other'a  small  pail 
is  attached  by  a  string  led  over  a  pulley.  Shot 
is  poured  into  the  pail  at  a  uniform  rate  of 
2,250  grams  per  minute.  The  adhesion  is  ex- 
pressed as  the  number  of  grams  required  to 
pull  the  discs  apart  when  the  sample  is  at  a 
temperature  of  20°  C,  and  the  weight  is  added 
at  the  imiform  rate. 

Penetration. — Penetration  is  determined  bv 
the  Dow  penetrometer,  using  100  grams  load. 
The  sample  is  melted  in  a  3-in.  tin  dish,  and 
cooled  to  20°  C.  The  penetration  of  the  needle 
into  the  material  in  five  seconds  is  measured 
and  expressed  in  units  of  1/100  cm. 

Per  Cent  Evaporation. — The  per  cent  evap- 
orated is  obtained  by  weighing  about  20  grams 
of  the  sample  into  a  weighed  flat-bottomed 
tin  dish  3  ins.  in  diameter,  and  heating  for  21 
hours  at  100°  C.  in  the  case  of  tars,  and  2-'J0°  C. 
in  the  case  of  asphaltic  compounds.  .-Vfter 
cooling,  tlie  dish  is  weighed  .iiul  the  per  cent 
lost  calculated. 

Per  Cent  Insoluble  in  Petroleum  Ether  and 
Carbon  Bisulphide. — Five  to  ten  grams  of  the 
sample  are  weighed  into  a  weighed  extraction 
shell,  and  then  extracted  in  a  Soxhlet  appar- 
atus until  the  solvent  is  colorless.  The  shell 
is  then  dried  and  weiglied  in  a  weighing  beak- 
er. In  case  of  asphaltic  compounds  the  car- 
bon bisulphid  insoluble  is  found  by  extracting 
the  portion  insoluble  in  petroleum  ether. 

Distillation. — Distillations  of  tars  are  tnade 
in  the  usual  way  in  an  iron  retort,  as  de- 
scribed in  various  places. 
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Potential  .Aspliatlene. — This  test  is  carried  out 
as  follows :  the  sample  is  subjected  to  a  num- 
ber of  heatings  at  2.")i1°  C.  in  a  well-ventilated 
oven,  with  intermediate  separations  of  asphalt- 
ene  and  of  matter  insoluble  in  carbon  bisul- 
phid, until  the  final  petroleum  ether  extract  is 
not  more  than  10  per  cent  by  weight  of  the 
original  sample.  Samples  treated  in  this  way 
should  show  the  following  results,  if  of  satis- 
factory quality:  assuming  that  the  final  10  per 
cent  has  the  same  composition  as  the  90  per 
cent  of  the  material  examined,  the  loss  should 
not  be  more  than  3.">  per  cent  by  weight;  the 
amount  of  asphaltene  in  the  original  sample 
should  not  be  greater  than  ti  per  cent  by 
weight,  and  the  amount  of  asphaltene  found 
by  this  treatment  plus  that  in  the  original 
sample  should  be  at  least  .58  per  cent  by 
weight  of  the  original  sample ;  the  amount  of 
matter  insoluble  in  carbon  bisulphid  as  a  re- 
sult of  this  treatment  should  be  not  greater 
th.ui  5  per  cent. 


An    Economical    Method    of    Handling 

Brick  for  Paving;  Costs  of 

the  Work. 

liV    SQl'IRF.    K.     FITtH.* 

The  acccmpanying  illustration  shows  a 
method  of  conveying  vitrified  paving  'blocks 
from  the  curb  to  the  brick-layer  that  might 
well  be  adopted,  with  considerable  saving,  in 
many  cases.  It  was  used  by  S.  T.  Benson  & 
Co.  on   the  state  road   through   the  village  of 


llolling  (3  ton  roller) O.oj 

i\l  iseeilaneous    0.S7 

Gn.viting    (mixing   and   applying   a    1    to   1 

mi.xture)    2.74 

Tiital     14.40 

One  bbl.  of  Portland  cement  (1  to  1)  will 
grout  38  sq.  yds.  of  New  York  state  standard 
brick  pavement   (i.  e.,  ;:i'/ix4x8%  in.  brick). 

The  cost  of  labor  on  a  4x18  in.  sandstone 
curb  was  as   follows : 

Per 
lin.  ft. 
Cts. 

Ciiting    stone.... 5.72 

Hauling  stone,  gravel  and  cement  (average 

%     mile) 5.81 

Placing  and  finishing  curb  (set  in  concrete)   12. 7S 

Total     24.31 

The  cost  of  mixing  a  1  to  5  gravel  con- 
crete with  a  No.  '2Vz  Foote  continuous  inixer 
after  the  gravel  was  on  the  ground  was  02 
cts.  per  cu.  yd. ;  this  included  placing,  spread- 
ing and  smoothing  it  ready  for  the  sand 
cushion. 

The  above  is  based  on  the  following  prices 
for  labor :  Labor,  23  cts.  per  hr.  Teams, 
•">n  cts.  per  hr.  -Stone  cutters,  50  cts.  per  hr. 
Bricklayers,  30  cts.  per  hr. 

A    Narrowing     of     Minor     Residence 

Streets  as  Affecting  Tenant  and 

Property  Owner.'" 

It  is  well  to  begin  any  discussion  with  a 
definition    of    terms.      Let    us    say,    therefore. 


Conveyor    for    Paving    Brick. 


Falconer.  X^.  Y.,  during  the  season  of  1910. 
The  machine  consists  essentially  of  a  frame 
holding  a  series  of  2%x5  in.  wooden  rollers 
set  3  in.  c.  to  c.  with  llie  tops  of  the  rollers 
%  in.  below  the  top  of  the  vertical  side  pieces 
of  the  frame.  The  frame  was  set  at  such 
an  angle  that  gravity  would  just  carry  the 
bricks  along  the  roller.  The  whole  machine 
was  mounted  on  small  wooden  wheels  so 
that  it  could  be  kept  pushed  up  close  to  the 
work  at  all  times.  At  the  beginning  of  the 
work  the  laborers  carried  the  brick  to  the 
brick-layer  and  the  cost  per  sq.  yd.  was  about 
twice  as  much  as  that  after  installing  the 
machine.  On  wide  streets  a  machine  was 
used  on  each  side  of  the  street.  It  was  found 
to  be  especially  important  to  have  the  brick 
properly  distributed  along  the  street  when 
unloading  from  the  wagons,  leaving  enough 
to  replace  culls  and  a  slight  excess  rather 
than  a  deficiency. 

On  several  days  work  the  cost  of  bricklaying 
was  well  below  5  cts.  per  sq.  yd.  The  aver- 
age cost  on  the  whole  job  of  about  20,000 
sq.  yds.  is  given  belcnv  in  detail,  and,  also,  a 
few  other  costs  of  interests  on  the  same 
work. 

Per 
sq.  yd. 
Cts. 
Spreading  sand  cushion  (IVj  to  2  ins.  tliick)     l.:>^ 

Laying    brick '. 7.0s 

Replacing  eiills,   turnidig.   raising  low  liriek, 

etc i.r.s 


at  the  very  beginning,  that  the  phrase  "minor 
residence  streets,''  as  used  in  the  title  of  this 
paper,  may  be  treated  as  a  definition.  Its 
working  excludes  all  main  highways,  all  ave- 
nues, and  boulevards,  and  for  the  purpose 
of  this  discussion  it  shall  be  held  to  exclude 
all  streets  which  carry  a  through  travel  that 
so  much  as  even  equals  the  traffic  originating 
and  terminating  within  the  street  itself.  Ac- 
cepting this  as  our  understanding  of  the  term, 
we  shall  exclude  also  from  our  consideration 
all  streets  that  carry  car  lines  or  that  are 
routes  convenient  for  general  teaming,  driv- 
ing  and   motoring. 

Thus  it  is  clear  that  the  paper  will  be  deal- 
ing for  the  most  part  with  streets  that  are 
relatively  uninviting  to  traffic,  either  because 
of  the  special  development  of  other  thorough- 
fares, or  because  of  some  physical  handicap 
of  their  own.  such  as  indirection,  heavy 
grades  or  a  break  in  continuity.  Their  traffic 
relation  to  the  street  plan  of  the  city  and  its 
suburbs,  will  be  maiidy  the  harboring  of  the 
little  eddies  left  at  the  side  by  the  mighty 
traffic  streams  which  flow  through  main  thor- 
oughfares. Because  they  have  this  character 
they  will  lie  generally  in  close  comiection  with 
niajor  streets  and  traffic  highways.  If  we 
fancy    an    ideal    city    plan,    in    which    arterial 
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streets  radiate  from  a  common  business  cen- 
ter, we  shall  expect  to  find  the  minor  streets 
located  between  the  radii.  They  will  not  be 
limited,  that  is  to  say,  to  any  one  residential 
section  of  the  city.  They  do  not  exclusively 
belong  to  any  one  class  of  citizens.  Necessar- 
ily, therefore,  they  vary  in  character.  The 
shack-lined  alley  off  a  third  class  business 
street,  and  a  private  "place"  off  a  fashionable 
avenue  will  alike  be  considered  here  as  a 
"minor  residence  street." 

It  is  obvious  that  the  streets  which  are  to 
he  discussed  are  very  numerous  and  of  much 
importance  in  the  city's  life.  They  are  more 
numerous,  indeed,  than  any  other  single  class 
of  streets;  an  imposing  proportion  of  the  to- 
tal number  of  citizens  dwells  upon  them, 
and  the  lives  of  these  people  are  intimate- 
ly affected  by  the  character  of  the  streets. 
The  streets  are  minor,  considered  only  in 
themselves  and  their  street  relations;  they 
are  not  minor  as  regards  their  social  value 
or   their   economic   influence   upon   rents. 

As  this  paper  is  to  discuss  the  latter  point, 
it  is  well  immediately  to  emphasize  the  fact 
that  their  economic  influence,  for  good  or  ill, 
is  not  their  only  influence.  K  moment's  re- 
flection explains  thi.s :  Between  two  minor 
residence  streets,  or  between  two  well  defined 
divisions  of  one  of  them,  there  may  be  the 
diameter  of  the  whole  social  structure.  If, 
then,  even  the  width  of  these  streets  be  stand- 
ardized, so  that  they  all  tend  to  uniformity, 
and  the  lives  of  the  residents  are  not,  and 
cannot  be,  reduced  to  a  fixed  social  mean, 
there  must  inevitably  result  a  series  of  mis- 
fits, of  which  the  outcome  can  be  only  prod- 
igality, social  inconvenience  and  a  general 
maladjustment  to  real  conditions.  There  arc 
other  ways  in  which  standardization  means 
extravagance  and  maladjustment;  but  T  shall 
speak  of  only  the  one  matter  of  width. 

In  so  doing  I  take  up  the  economic  effect, 
as  regards  rents,  because  it  is  the  easiest 
measure  of  cost ;  and  that  effect,  of  course, 
carries  suggestion  of  many  far  reaching  tend- 
encies which  necessarily  develop  from  it.  .As 
the  English  have  set  forth  the  matter  in  con- 
venient statistical  form,  and  the  principle 
are  the  same  in  cither  country,  I  avail  my- 
self  of  some   English   figures. 

.Alderman  M.  \\'.  Thompson,  chairman  of 
the  National  Housing  Reform  Council  of 
England,  in  his  valuable  compilation,  "Hous- 
ing Up  to  Date."  states  that  under  modern 
con<Iitions  of  subdivision  the  cost  of  roads, 
sewers,  etc.,  reaches  in  some  cases  as  high  as 
£0  per  room,  or  .£4.5  per  cottage,  and  that 
it  averages  £fl  per  cottage.  This  calculation 
is  based  on  statistics  covering  thousands  of 
cottage  dwellings,  and  since  the  word  "cot- 
tage" means  in  this  connection  houses  built 
in  continuous  rows — that  is.  dwellings  that 
occupy  with  their  grounds  a  minimum  street 
frontage — it  reveals  the  effect  on  rents  for 
even  the  cheapest  homes.  As  to  the  more 
costly  villa  type  of  dwellings,  the  same  au- 
thority notes  that  the  English  by-law  require- 
ing  a  paved  or  macadamized  road  surface  of 
about  In  feet,  has  made  the  cost  of  thorough- 
fares, in  newly  dcvelcped  estates  on  the  out- 
skirts of  towns,  from  £200  to  £500  per  acre 
— "or  more  than  the  land  itself." 

John  S.  Nettleford,  in  his  "Slum  Reforin 
and  Town  Planning."  calculates  that  the  in- 
terest on  the  expenditure  for  street  work 
"comes  to  one  shilling  or  more  per  week  on 
a  house  rented  for  six  shillings,  if  the  num- 
ber of  houses  is  restricted  to  1.5  per  acre." 
One  must  hear  that  statement  twice  to  get 
its  full  significance,  and  must  realize  that 
the  suggested  restriction  is  not  a  low  one. 
.\t  Bournville,  the  houses  are  restricted  to 
11  to  the  acre,  and  at  Hampstead  Garden 
Suburb  to  only  eight.  Yet  at  l.">  to  the  acre, 
one  sixth  or  more  is  added  to  the  weekly 
rent  by  the  English  bv-law  requirement  of 
40    ft.    streets. 

Raymond  Unwin  puts  the  unreasonable.- 
ness  of  the  requirement  in  this  striking  way: 
".A  mansion  such  as  Chatsworth  or  Blenheim 
will  be  adequately  served  by  a  simple  car- 
riage drive  from  l.T  to  20  ft  wide.  The  popu- 
lation of  such  a  building  will  be  larger  than 
that  of  a  row  of  .group  of  cottages,  and  the 
amount  of  wheel  traffic  to  and   from  it  manv 


times  as  great ;  yet  for  the  cottage  road  as- 
phalt or  concrete  paved  footpaths,  granite 
curbs  and  granite  macadamized  surface,  the 
whole  from  40  to  50  ft.  wide,  and  costing,  with 
the  sewers  etc.,  from  £5  to  £8  a  lineal  yard, 
are  required  by  the  local  authority,  under  our 
existing  by-laws." 

The  burden  of  all  tins  cost,  to  wliich  is  to 
be  further  added  the  value  of  the  land  thus 
withdrawn  from  productive  use,  is  l)orne  by 
the  occupants  of  the  district,  whether  they 
be  tenants  or  owners.  Now,  as  the  tenant, 
in  choosing  his  house,  theoretically  chooses 
the  best  he  can  afford,  it  can  be  argued  that 
the  rent  factors  which  are  imposed  by  the 
community  in  its  official  capacity,  and  with- 
out his  permission,  really  go  far  to  fix  the 
scale  of  his  living.  And  this  clearly  is  true, 
even  when  admitting  that  the  normal  tax  rate 
has  of  itself — as  economists  now  quite  gen- 
erally claim — little  effect  on  rents.  The  im- 
portance of  the  subject  thus  becomes  clear.  If 
our  present  method  of  standardization-  is  un- 
duly extravagant,  it  should  not  be  permitted 
to  persist  .simply  through  inertia  and  because 
it   saves  trouble  in  surveying  and  thinking. 

The  new  town  planning  act  in  England 
recognizes  the  condition,  by  permitting  bjig- 
lish  local  authorities,  in  order  "to  secure 
proper  sanitary  conditions,  amenity  and  con- 
venience" to  relax  or  modify  former  require- 
ments, breaking  away  from  the  tradition  that 
all  streets  should  be  of  like  width  and  like 
strength.  Furthermore  the  act  itself  recog- 
nizes tliree  distinct  grades  of  roads — main  ar- 
terial,  secondary  and   residential. 

Further  interesting  testimony  is  given  by 
the  Germans,  who  in  the  earlier  days  of  de- 
liberate town  planning  were  wont  to  con- 
struct very  broad  streets  when  developing 
outlying  areas.  For  example  in  the  discussion 
whicli  followed  the  presentation  of  my  paper 
on  this  subject  at  the  Town  Planning  Con- 
ference in  London,  last  October,  Dr.  Hege- 
mann  of  Berlin  traced  the  relation  of  cause 
and  effect  between  the  wide  streets  and  the 
tenements  with  which  those  streets  are  lined 
in  tlie  more  remote  portions  of  the  German 
capital;  while  Thomas  Adams,  of  the  town 
planning  department  of  the  Local  (lOvern- 
ment  Board,  of  England,  said  that  after  in- 
vestigating conditions  in  Germany  and  Swed- 
en, he  had  come  to  the  conclusion  that  the 
system  of  high  tenement  block  dwellings  was 
as  much  the  result  of  wide  roads,  as  wide 
roads  had  become  the  result  of  the  tenement 
system.  The  one,  he  said,  was  complementary 
to  the  other.  It  was  necessary  that  the  own- 
er extract  from  each  yard  of  his  frontage 
eiinugh  rent  to  pay  its  share  of  the  costly 
street. 

.At  the  same  conference  Dr.  Eberstadt,  in 
a  formal  paper,  told  how  English  visitors  are 
driven  ;d)out  the  German  cities  and  shown 
imposingly  broad  streets  "with  ?  display  of 
asphalt  that  would  empty  half  tb.e  pits  of 
Italy,  and  a  show  of  granite  suflicient  to 
level  down  the  mountains  of  .Sweden,  lined 
all  along  with  huge  five  or  fi-story  tenement 
l).irr;icks."  Some  English  visitors,  he  added, 
were  full  of  admiration  for  this  sort  of 
thing;  but  he  testified  that  the  Germans,  who 
h.ive  had  the  ojjportunity  to  study  it  at  close 
ran.ge,  "now  wish  to  do  away  with  it,  as  far 
as  may  be  practicable,  and  to  make  their  aim 
the  luiglish  home,  the  cottage  the  individual 
house." 

That  in  England  and  .\merica  broad 
streets,  in  areas  where  the  poor  are  congest- 
eil,  are  not — save  in  New  York — as  commonly 
lined  with  tall  tenement  barracks  as  in  Ger- 
many, does  not  mean  that  the  same  economic 
Law  is  not  in  operation,  or  that  it  operates 
less  unfortunately.  A  social  rei)ugnance  to 
the  big  tenement,  except  as  a  last  necessity, 
has  led  to  the  construction  of  small  houses 
(often  more  crowded  per  room,  and  less  sani- 
t.'iry,  than  is  the  tenement  block)  and  then, 
to  squeeze  from  the  land  the  higher  rent 
necessitated  by  the  cost  of  frontage  on  an 
expensive  street,  has  induced  the  construc- 
tion of  another  house,  sometimes  a  small 
tenement,  on  the  rear  of  the  lot.  These 
Imuscs,  hidden  by  the  structures  in  front,  are 
uncontrolled  by  ordinary  police  inspection 
and     un;ilfected     by     public     observation     and 


critcism.  1  he\  linmue  such  breeding  places 
of  disease  and  vice,  that  at  last,  in  city  after 
city,  it  becomes  necessary  to  forbid  their 
erection. 

Of  great  significance,  also,  is  the  fact  that 
there  could  be  cheaper  minor  streets  for  resi- 
dence purposes,  less  capital  would  be  required 
in  the  development  of  estates,  less  land  tied 
up  for  want  of  the  capital,  and  more  land 
thrown   open   for  buildin.g. 

Perhaps  we  may  not  think  it  part  of  the 
town's  business  to  build  decent  dwellings  for 
its  poorer  citizens — though  in  Europe  the 
clearance  of  slums  and  the  rehousing  of  the 
people  thus  displaced  has  been  accepted  as  a 
very  important,  and  also  very  costly,  part  of 
nuinicipal  activity.  Yet  we  must  recognize 
that  the  city  sin  mid  at  least  do  what  can  be 
done,  by  the  wise  building  of  streets,  to  en- 
courage good  housing.  In  its  purpose  to 
make  citizens,  rather  than  simply  add  to  the 
total  of  street  area,  it  must  avoid,  as  far  as 
it  may,  whatever  fosters  the  "warehousing" 
of  men,  women  and  children  in  tenement  bar- 
racks; it  must  discriminate  between  shelter 
and  "home,"  seeing  in  the  latter  more  than 
simply  the  four  walls  of  ;i  dwelling;  it  must 
realize  that  .a  policy  which  provokes  un- 
wholesome methods  of  living,  through  com- 
pelling a  too  intensive  use  of  the  land,  drains 
the  municipal  treasury  in  other  and  more 
serious  ways  than  simi)ly  for  the  cost  of  mak- 
ing and  maintaining  needless  broad  streets. 
The  maintenance  of  health  and  morality 
among  poor  people  who  have  to  live  on  lots 
of  high  priced  frontage,  is  a  more  expensive 
Iiusiness  than  is  the  maintenance  of  the 
street.  And  failure  in  it  is  a  more  serious 
matter  to  the  community. 

But  it  is  our  duty  to  consider  the  owner 
as  well  as  the  tenant.  In  fact,  the  ideal  would 
be  a  condition  in  which  each  citizen  woidd 
own  his  own  home,  the  tenant  becoming  a 
relatively  negligible  quantity  airiong  the  multi- 
tude of  lot  owners. 

Fortunately  it  does  not  always  happen  that 
the  tenant's  gain  is  the  owner's  loss.  If  the 
narrowing  of  minor  residence  streets  tends 
to  reduce  rents,  it  does  not  follow  that  it 
tends  to  reduce  property  values.  The  latter 
are  for  the  most  part — as  regards  property  of 
this  character  the  capitalization  of  net  in- 
come, expected  if  not  realized.  .\  reduction 
in  rents,  which  results  from  reduction  in  car- 
rying charges,  may  leave  net  income  unaf- 
fected. 

But  this  does  not  mean  that  a  method  of 
street  designing  adjusted  to  street  needs 
would  not  have  any  influence  upon  property 
values.  Real  estate  woifld  feel  its  influence  in 
various   ways. 

In  the  first  place  it  wnuld  teiifl  to  create 
stability  in  values.  This  effect  would  be  seen 
alike  on  the  main  thoroughfares  and  on  the 
minor  streets.  Tlie  concentration  of  through 
travel  upon  certain  streets  would  raise  the 
value  of  the  frontage  on  those  streets  for 
commercial  purposes;  w'hile  the  assurance 
that  intermediate  streets  would  not  be  en- 
croached upon  for  business  purposes  w-ould 
not  oidy  settle  definitely  the  business  char- 
acter of  the  chosen  main  highways  but  would 
have  a  beneficial  effect  upon  property  on  the 
intermediate  streets.  The  reason  for  this  is 
the  certainty  which  would  then  be  gained 
th.it  they  would  be  free  from  the  danger  of 
invasion  by  elements  inconsistent,  and  out  of 
harmony,  with  their  present  use.  The  more 
certain,  it  has  been  well  said,  a  man  can  feel 
that  the  character  of  any  given  street  is  fixed. 
the  more  lie  is  willing  to  pay  for  the  privilege 
of  having  a  lot  on  that  street,  if  it  is  the 
kind  of  a  street  he  wants.  He  justifies  this 
willingness  from  an  economic  standpoint  by 
the  argument  that  the  property,  for  the  use 
for  which  he  desires  it,  will  not  decline  in 
value. 

.\nother  effect  of  a  more  rational  method 
of  street  platting,  would  be,  as  already  sug- 
gested, the  opening  of  additional  tracts  for 
liuilding  purposes.  This  means  that  fewer 
persons  owning  property  on  the  outskirts  of 
cities  need  be  "land  poor."  There  would  fol- 
low a  greater  equalization  of  values  between 
adioiin'ng   properties. 

Over  against   the  possible   depressing  effect 
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upon  values,  which  would  be  anticipated  from 
a  greater  supply  of  available  building  lots,  is 
to  be  put  the  increase  in  demand,  which  may 
be  expected  to  follow  an  enhancement  in  the 
attractiveness  of  small  streets.  It  must  be 
clear  that  streets  which  follow  more  nearly 
the  topography,  which  make  use  of  every 
natural  advantage,  which  are  narrow,  grass 
bordered,  quiet  ways  rather  than  broad  and 
dusty  highways  that  are  hot  in  summer  and 
cold  in  winter,  would  call  men  from  the  city 
streets  with  an  even  greater  appeal  than 
suburban  tracts  now  call.  Tn  the  announce- 
ment, issued  by  the  Russell  Sage  Founda- 
tion, of  Forest  Hills  Gardens,  the  following 
sentence,  significant  from  this  point  of  view, 
was  prepared  by  the  landscape  architect : 
"Probably  one  of  the  most  notable  character- 


erty  on  the  main  traffic  highways,  would  be 
pretty  hard  hit  by  construction  and  mainten- 
ance charges,  if  all  through  travel  were  con- 
centrated upon  their  streets.  This  is  true,  but 
there  are  tlireo  answers  to  the  objection;  In 
the  first  place,  their  property  would  at  once 
gain  speculative  value.  It  w-ould  have  the 
commercial  possibilities  which  are  to  be  de- 
nied to  the  intermediate  streets,  and  which 
pay  such  higli  returns.  In  the  second  place, 
it  would  be  unfair,  wherever  it  is  demanded 
that  wide  streets  be  put  through  a  residential 
estate  for  the  convenience  of  communication 
between  districts  lying  on  either  side  of  it,  to 
require  that  the  general  body  of  ta.xpayers 
should  pay  the  cost  of  street  works  in  excess 
of  what  might  reasonably  be  held  to  make 
for  the  convenience  of  the   frontage  and   for 


Fig.    1 — View   Showing   Gasoline    Roller 

Up  Old   Asp 

istics  of  Forest  Hills  Gardens  will  be  thi.- 
cozy  domestic  character  of  these  local  streets, 
where  the  monotony  of  endless  straight,  wind- 
swept thoroughfares,  which  are  the  New 
York  conception  of  streets,  will  give  place  to 
short,  quiet,  self-contained  and  garden-like 
neighborhoods,  each  having  distinctive  char- 
acter." 

Though  a  good  deal  has  been  said  about 
the  cost  of  making  needlessly  wide  streets,  a 
factor  of  scarcely  less  weight  is  the  cost  of 
maintaining  needlessly  wide  streets,  a  factor 
of  scarcely  less  weight  is  the  cost  of  main- 
taining such  thoroughfares  once  they  are 
built.  The  man  who  held  property  on  a 
small  street  w-quld  make  a  great  saving  in 
this  respect.  His  saving  would  represent  not 
only  the  economy  of  having  to  provide  for 
the  depreciation  of  a  smaller  area  of  street, 
but  it  would  be  the  result  of  a  much  less 
rapid  rate  of  deterioration.  This  is  because 
there  would  be  nothing  but  local  travel  to 
wear  out  the  street.  The  present  property 
holder  on  a  typical  suburban  street  is  very 
much  in  the  position  of  a  man  required  to 
cover  his  front  sidewalk  with  a  brussels  car- 
pet which  each  person  who  walks  past  his 
house  does  something  to  wear  out.  As  every- 
thing is  done  to  invite  people  to  go  through 
the  street,  and  as  now-a-days  a  great  many 
play-loving  persons  are  riding  their  little 
velocipedes  up  and'  down — in  other  words 
automobiles — the  carpet  wears  out  very  fast. 
The  man  has  not  awakened  yet  to  the  injus- 
tice of  the  demand  that  he  provides  the  car- 
pet where  he  does  not  want  one.  and  then  in- 
vite people,  who  are  only  a  nuisance  to  him, 
to  use  it.  ^  Under  the  saner  method  of  street 
platting,  his  carpet  would  be  in  his  front  hall. 
It  would  not  wear  out  so  fast,  because  no 
one  would  use  it  but  his  own  household,  his 
nearest  neighbors,  and  the  persons  who  came 
to  see  him.  He  would  not  grudge  the  wear 
given  to  it  in  that  way.  and  he  would  find 
that  a  cheaper  grade  of  carpet,  costing  less 
in  the  first  place,  would  last  as  long  ns  the 
body  brussels  laid  on  the  front  walk.  For 
these  minor  residential  streets,  inviting  no 
through  travel,  would  be  as  private  entrance 
ways  to  the  few  houses  gathered  upon  them. 

It   may   be   said   that  those   who   own   pru])- 


Pulling  Gang   Rooter  Plow  for   Breaking 
haltic   Read. 

the  increase  of  its  speculative  value.  Thn-d. 
it  is  probable  that,  taking  the  city  or  even 
the  neighborhood  as  a  whole,  the  deteri- 
oration of  pavement  would  be  much  less  than 
under  the  present  system.  There  would  be  a 
smaller  street  area  to  take  care  of,  and  some 
pavements,  such  as  asphalt,  deteriorate  less 
rapidly  if  they  carry  a  fairly  heavy  and  con- 
stant stream  of  travel.  At  any  rate,  by  con- 
centrating the  bulk  of  the  traffic  on  a  relative- 
ly small  number  of  selected  streets,  these 
could  be  especially  prepared  for  it,  and  given 
a  width  and  style  of  pavement  calculated  to 
handle  the  business  with  the  least  delay  and 
the  smallest  cost  for  operation  and  mainten- 
ance. Then  each  purely  local  street  could 
be  developed  in  the  way  that  would  best  suit 
the  needs,  the  means  and  the  tests  of  the 
people  it  is  designed  to  serve. 

.\  final  consideration  with  reference  to  real 


of  the  streets  in  his  tract,  any  such  sum  that 
thirty  houses  to  the  acre  would  be  necessary 
to  give  him  an  adequate  return  on  the  invest- 
ment. The  one  act  is  really  complimentary 
to  the  other.  When  a  city  restricts  the  num- 
ber of  dwellings  per  acre  in  any  given  area, 
it  places  an  approximate  limit  on  the  amount 
of  traffic  for  wdiich  provision  need  be  made 
by  the  local  streets  of  that  area.  The  neces- 
sity no  longer  exists  to  require  that  there  be 
adherence  to  rigid  specifications  designed  to 
take  care  of  a  traffic  which  may  increase  with 
unchecked _  rapidity.  It  becomes  possible  at 
last  to  adjifst  the  streets  development  to  the 
property's  development.  But  when  no  limit 
ir  set  to  the  latter,  as  in  unrestricted  areas, 
th"  standard  for  the  street  work  must  be 
set  by  the  promoter's  dreams.  It  will  be 
correspondingly  high,  and  correspondingly 
forgetful   of  the  common  good. 


Methods  and  Costs  of  Asphalt  Macad- 
am Construction  at  Santa 
Ana,    Cal. 

BY    W,    A.    GILLETTE.* 

The  city  of  Santa  Ana,  Cal.,  has  a  con- 
siderable yardage  of  asphalt  macadam  pave- 
ment, wh'ch  has  combined  the  advantage's  of 
being  solid  under  traffic  yet  resilient  under 
the  feet  of  horses  and  the  wheels  of  vehicles. 
so  that  horses  are  not  injured  by  travel  and 
riding  in  iron  tired  vehicles  is  easv  and 
pleasant.  The  pavement  has  had  the  further 
advantages  of  being  easy  of  draft  for  all 
\chicles.  of  not  being  slippery  when  wet,  and 
of  being  dustless  and  practically  noiseless. 
This  pavement  was  built  under  the  most  ad- 
vanced modern  methods  of  the  type  known 
as  Petrolithic   Macadam  pavement. 

There  were  several  striking  features  in  the 
method  and  the  low  cost  of  construction  was 
surprising.  Instead  of  crushed  rock,  screened 
gravel  was  used  of  corresponding  sizes  to  the 
crushed  rock  that  is  ordinarily  used.  Con- 
trary to  the  usual  theory,  the  results  were  as 
good  as  has  been  produced  with  crushed  rock. 
The  asphalt  used  wms  a  California  liquid 
asphalt  or  asphaltic  oil  carrying  80  per  cent 
pure  asphaltum.  The  base  was  constructed 
of  a  mixture  of  the  natural  soil,  which  is  a 
sandy  loam,  and  asphalt  compacted  by  Petro- 
lithic tamping  rollers.  The  asphalt  macadam 
pavement  was  bedded  into  the  top  of  the 
liase  by  means  of  the  same  Petrolithic  tamp- 
ing rollers. 

The  old  street  was  plowed  up  with  a  Petro- 
lithic gang  road  rooter  drawn  by  an  .Austin 
1'2-ton  gasoline  road  roller,  made  by  the 
Austin-We.stern  Co.,  Ltd.,  Chicago,  111.,  as 
shown  in  the  accompanying  illustration.  Fig. 
1.  The  illustration,  however,  shows  the  same 
outfit  at  work  on  tearing  up  an  old  asphaltic 
road    in    South    Pasadena,    Cal.      The    rooter 


Fig-    2 — View    Showing    Improved    Model    of    Petrolithic    Gang    Road    Rooter. 


estate  values  is,  that  only  such  a  .system  of 
.street  designing  as  here  proposed  can  make 
just  and  reasonable — and  that  is  to  say,  can 
make  possible — a  radical  restriction  of  the 
number  of  houses  which  may  be  constructed 
to  the  acre.  If  the  city  is  going  to  say  to 
the  owner  of  a  certain  tract  that  he  can  con- 
struct not  more  than  fifteen  houses  to  the 
acre,  it  must  say  to  him  that  he  will  not  have 
\o  pay,   for  the  development  and  maintenance 


shown  111  the  illustration  is  a  lighter  model 
than  that  now  built  by  The  Petrolithic  Co.  of 
Los  .\ngeles.  In  Fig.  2  is  shown  the  im- 
proved model  of  the  gang  road  rooter. 

The  cheapness  of  this  plowing  was  a  con- 
siderable item  in  reducing  the  total  cost.  One 
man  operated  the  rooter,  which  was  easily 
set  so  as  to  break  the  ground  at  any  depth 

•South  P.'isadena.  Cal. 


June  28.  igi  i. 


ENGINEERING     &     CONTRACTING 


739 


from   2   ins.   to    l-j   ins.     The    rooter   has    five  The    compacted    rock    was    then    ironed    out 

points    moimted    12    ins.   apart    laterally,    each  smooth  with  a  smooth  roller  (Austin  gasoline ) 

point  breaking  at   least  6   ins.   on   either  side.  and   %   gal.  of  asphalt  oil  to  the  sq.  yd.   was 

The  rooter  therefore  breaks  a  strip  of  ground  uniformly    spread    over   the    surface.      A   thin 


Fig.  3 — Petrolithic  Spike  Disc  Used  for  Mixing  Oil  With   Rock. 

l-iyer  nf  rock  screenings,  minus  the  dust,  was 
then    spread    over    the   asphalt,    moisttned    .ind 


o  ft.  wide,  reducing  the  cost  of  plowing  to 
about  one-fifth  of  the  usual  cost.  The  Austin 
gasoline  roller  developed  sufficient  power  to 
pull  the  rooter  in  an  old  very  hard  roadbed. 
It  lost  very  little  time  for  stops  and  used  a 
minimum  of  fuel.  No  stops  were  made  dur- 
ing working  hours  to  take  on  fuel.  .A  usual 
day's  work  was  nine  hours.  The  operating 
cost  of  the  roller  was  as  follows : 

Per  dav. 
35    to    40    gals,    distillate.     SO.OS    per    gal. 

maximum $.>.20 

*4  gal.  lubricating  oil  at  4.T  cts 34 

Engineer     4.uo 

Total    $7. .54 

Three-quarters  of  a  gallon  of  oil  to  the 
square  yard  was  then  uniformly  spread  over 
the  loosened  and  pulverized  material.  The 
mass  was  moistened  and  ini.xed  together  by 
means  of  a  revolving  spike  harrow,  shown  in 
Fig.  3,  and  a  heavy  cul;ivator.  When  evenly 
mixed,  it  was  compacted  with  the  tamping 
rollers,  leaving  aliout  1  in.  of  loose  material 
on  the  top.  Four  inches  of  screened  gravel  was 
then  spread  on  this  imusually  hard  base  and 
asphaltic  oil  carrynig  80  per  cent  pure  asphal- 
tum  was   spread  on   the   rock   in  the   quantity 


being  hooked  srj  as  to  permit  the  bottom  doors 
to  open  only  sufficiently  to  spread  the  screen- 
ings in  a  narrow  ribbon  as  the  wagon  moved 
along.  The  screenings  were  then  spread  by 
using  a  Glide  2-horse  road-grader  made  by  the 
Glide  Road  Machine  Co.,  Minneapolis,  Minn. 
The  driver  of  this  grader  developed  such 
skill  that  he  could  spread  the  rock  to  any 
thickness   required. 

In  hauling  the  rock  and  screenings  two 
dump  wagons,  of  2  cu.  yds.  capacity  each, 
were  frequently  hitched  tandem.  Five  head 
of  mules  or  horses  were  then  used;  two  on 
the  tongue,  three  abreast  in  tlie  lead.  Some- 
times three  such  wagons  were  hitched  tandem 
and  then  two  more  head  of  stock  were  hitched 
on  ahead.  In  this  way  the  cost  of  one  or  two 
drivers  was  sa:ed. 

Before  rolling  with  tlie  smooth  roller  the 
asphalt  mixture  was  slightly  dampened  so 
as  both  to  assist  the  compression  and  prevent 
the  asphalt  from  sticking  to  the  roller.  The 
itemized  cost  of  the  work  was  as  follows : 

ppr 
sq.  ft. 
Grading,  with  an  average  out  of  4  ins. ..  .$0,007.5 

Plowing  and  mixing  oil   in  the  base O.0O5 

%    gal.    of  a.sphalt    per  sq.    vd.   in  base,  at 

$l.oO   per  bbl.    (42   gals.) 0.001 

Tamping    the    base 0.005 

4  ins.  gravel,  at  $1.80  per  cu.  yd 0.0224 

%    gal.    oil    per   sq.    yd.    of  gravel  at   $1.50 

per  bbl 0.0025 

Tamping  the  rock  into  the  base 0.0075 

^s.gal.   asphalt   per  sq.    yd.   for  surface  at 

J1..50  per  bbl 0.0015 

%    in.    of   scr'eenings   for   surface   at    |2.00    , 

pi  r   en.    vd 0.0045 

Sniiiorh  rolling  0.0011 


Total 


.$0.06 


Zng-Confg 


Fio.  5 — Finished  Petrolithic  Macadam  Street    at   Santa    Ana,   Cal. 


of 


gal.   per  sq. 


The  rock  and  asphalt 


were    then    cultivated    together    so    that    each 
particle  of    rock   liicnnie   coated   with   asphalt. 


.smoiith    r<,llf(l    until    niufiTinely    sniMuth    and 
s.ilid 

In  spreading  the  surface  coat  t  1   screenings 


Notes  on  Road  and  Street  Work. 

Cost  of  Massachusetts  State  Highways  in 
1910. — The  following  figures,  taken  from 
tlie  last  annual  report  of  the  Massachusetts 
Higlnvay  Commission,  show  the  cost  of  State 
liighways  conqileted  in  UMn.  The  table  shows 
the  costs  per  mile  of  [ireparing  roadbed,  and 
also  tlic  cost  of  tlie  hardened  surface.  Under 
the  liead  "grading,  drainage,"  etc.,  is  included 
all  gniding,  all  surface  and  sub-drainage,  cul- 
verts, bridges,  paved  gutters  and  fencing.  The 
cost  of  hardened  surface  includes  the  stone, 
gravel,  sand,  l)inding  materials  and  labor,  and 
the  use  of  tools  and  macltinery  used  in  the 
construction  of  the  surface  of  the  road.  The 
table  includes  ;dl  contracts  that  Itave  been 
completed  in  lltln. 

evading, 


Fig.    4 — View    Showing    Glide 

The  tamping  rollers  were  again  used  until 
the  rock  became  thoroughly  compacted  and 
set  in  the  top  of  the  base.  During  the  entire 
process,  the  road-grader  was  used  when 
reeded  to  keep  the  roadway  to  proper  crown. 


Road    Grader    Spreading  the  Rock. 

the   wagi>ns   were   driven   directly   over  the 


oil 


which  did  not  pick  up  to  any  appreciable  ex- 
tent. The  screenings  were  dumped  in  strips 
lengthwise  of  the  roadway  by  putting  a  chain 
around    the    bottom    of    the    wagon,    the   chain 


Drainage 

Sur-       Sur- 

etc. 

face      face 

L,i-r»gth,     per 

per        per 

Location, 

miles,     mile. 

mile.    SQ.  yd. 

Macadam.    .5    in. 

trap,    bituminous 

surface    c*>at. 

.\Kaw.im.    l'.in:i.. 

966      $3,342 

$S.640     $0,974 

U.'onilton     

....    1.139        4.263 

6.613          .614 

SciUlale     

701'      5.712 

5.594          .636 

Spencer    

5,SS      •  5,.305 

6,571         .747 

Swansea    

6.<i.5=      3.492 

3,S72         .439 

Macadam.   5 

in.   trap,   bituminous  binder. 

Chelmsford    .... 

9.57         1,.S62 

7,691         .S2S 

North    Andover, 

1.039        3,S27 

5.S7S         .667 

(havcl.   :,  In 

.   hiniminons  surface  coat. 

Ashland     

2.497       1,961 

2,012         .229 

Clie.^hire    

....    1.590 

3,242         .36.S 

Ipswich      

....    1.366        1,372 

3.369          .36S 

..     .    2.410        2.202 

2,621           395 

■ 

Macadam. 

Harnstahle,    l!)On 

.    1.910=          9S0 

4.293         .4S9 

Hiirnstable   

....    1.745'       !,6f)'9 

3.315          .376 

in.ickstone.    1909 

S12'       1,449 

6.000         .656 

740 
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Bourne 1.124'  1, 

Clifsier    831«  S, 

Cliilmark 1.3S2» 

lOast     Longmeadow. .     .757'  4, 

Haiiicld.    liVOa.... S43«  1, 

lla\eihill,     1R07 1.000"  5, 

Hol.voke     2.256*  3, 

Lmu'iiburg 1.400" 

.V.irih    Biookfield 424*  6, 

Palmer,    ISOK 379'  3.1, 

riiillipston,    1909 1.7ol">  6, 

Qiiiiiov.    1909 41ii»  2, 

.•>iMnei-set,   1909 224'  5, 

.Siookbridge.    1909 51S"  7, 

fxbridge.     1909 577"  3, 

Swansea.    1909 SS6"  2, 

Wareham    1.149'  2, 

Gravel. 

Becket   .'   2.442'=  7, 

Ureenfleld     1.S35"  1, 

Uaverliill    S44»  S, 

l.eo.     190S-1909 SSS"  7, 

Marshfield    2.936'«  1, 

Pepperell    764'"  5, 

Southborough.    1909..   1.143"  1 

Axbridge,     1909 577"  3 

Ware    1.260'"  3 

Sand  and  oil,  mixing 

Falmouth,    1909 1.104 

Falmouth    1.022  1 

Pl.vmouth     1.070'"  2 

Wareliam,    1909 1.775  1 


236 

■,".,012 

.570 

669 

5,044 

..559 

43S 

3.710 

.526 

294 

6,3S3 

.725 

2(t5 

6,710 

.762 

915 

4.203 

.477 

761 

3.551 

.403 

3,1S2 

.361 

535 

6,03S 

.686 

129 

5,992 

.6S1 

604 

4,449 

..-.40 

225 

3,792 

.431 

035 

6,571 

.747 

364 

6,356 

.621 

374 

1,906 

.216 

029 

3.S01 

.432 

OGO 

4>,962 

.732 

690 

.S60  . 

.09S 

S12 

1,030 

.11- 

007 

2,32S 

.264 

000 

2.S13 

.320 

7K4 

1.547 

.263 

470 

2,427 

.251 

9S4 

1,696 

.193 

374 

1,906 

.216 

,393 

2.70S 

.309 

method. 

860 

4,544 

.481 

451 

3,231 

.368 

949 

3.407 

.387 

,123 

2,204 

.280 

The     operating:     expenses'   per    day    were 
follows : 


'4^4  in.  trap:  =4^  in.  local  stone:  ■''4  in.  loeal 
stone;  *5  in.  trap:  "4  in.  trap;  °5  in.  local  stone; 
"5  in.  local  stone  (cost  includes  bridge):  ^5  in. 
local  trap:  "5  in.  local  trap  (cost  Includes  ma- 
soniT  arch  bridge);  '"5  in.  local  stone  (1.000  sq. 
yds.  oil  and  sand);  "4Vi  loeal  and  trap;  '^4  in.; 
"5  in.;  '*4'/4  in.;  '°7  in.  (cost  includes  concrete 
bridge):  "5  in.  (cost  includes  concrete  bridge); 
'"■'Built  up"   method. 

Cost  of  Street  Flushing  with  High  Pres- 
sure Machines. — In  1909  the  Street  Clean- 
ing Department  of  Xew  York  City  conducted 
tests  of  street  flushing  machines  with  a  view 
to  securing  data  -to  guide  the  department  in 
awarding  contracts  for  flushing  and  cleaning 
the  streets  by  machines  or  devices  in  which 
water  is  used.  A  description  of  these  tests 
was  given  in  our  issue  of  Aug.  2o,  1909.  and 
in  our  issue  of-  Feb.  '2.3,  1910,  a  summary  of 
the  data  obtained  from  the  tests  was  given. 
In  the  tests  in  order  to  obtain  cotnparative 
costs  each  machine  was  assumed  as  costing 
$1,000,  horses  were  placed  at  $.300.  wages  of 
drivers  and  sweepers  ■were  $800  per  year  and 
horse  maintenance  was  placed  at  $2.70  per 
day.  A  price  of  \3Vz  cts.  per  1,000  gals,  was 
placed  on  the  water  supplied  by  the  city.  The 
test  showed  that  the  flushing  machine  (the 
Connelly),  which  gave  the  highest  efficiency, 
would  on  an  average  clean  30,60-5  sq.  yds.  of 
pavement  per  day,  using  for  this  purpose  401 
gals,  of  water  per  1,000  sq.  yds.  of  pavement. 
On  this  basis  the  cost  of  street  flushing  was 
as  follows : 

Machine    $1,000 

Two    horses 600 

Harness     50 

Total     n,650 

The  fixed  charges  per  day,   figuring  212  days 
as  a  year,  were : 

Per 
Day. 

Interest  on  plant  at  4  per  cent $0.31 

Repairs  and  depreciation  at  14  per  cent 69 

Depreciation   on  horses 42 

Horse  maintenance.  2  at  $1.35 2.70 

Storage    of    machine 20 

Total,   nxed  charges ?t.3^_' 


One 
One 


driver... 
sweeper. 


I'er 
Day. 


Total    operating    expenses $4.75 

It  should  be  noticed  that  the  item  "sweeper" 
will  be  reduced  when  a  number  of  machines 
are  used  in  a  gan,g.  as  one  sweeper  can  serve 
at  least  two  machines.  On  the  basis  of  ai^ 
average  of  .30,1)05  sq.  yds.  cleaned  per  machine 
per  day,  using  401  gals,  of  water  per  1,00" 
sq.   yds.,   the   cost   was   as    follows ; 

Per 
Day. 

Fixed    charges $  4.32 

Operating  expenses 4.75 

12,273  gals,  water  at  13V>  cts.  per  1,000  gals.     1.64 

Total     $10.71 

.■\s  it  costs  $10.71  to  clean  30.00-5  sq.  yds.,  the 
cost   Jier    I.UIKI   sq.   yds.   is  3-5  cts. 

Average  Prices  of  Pavements  Construct- 
ed in  Iowa  Cities  in  1910. — The  following 
data  for  the  average  prices  for  pavements 
constructed  in  several  Iowa  cities  in  1910  are 
taken  from  the  Report  of  the  Committee  on 
Roads  and  Pavements  of  the  Iowa  Engineer- 
ing Society,  submitted  at  the  annual  meeting 
of  the  Society  last  February: 


sq.  yds.  of  asphalt  macadam  was  constructed, 
the  price  being  $1.().5  per  sq.  yd.  The  pave- 
ment consisted  of  a  4  in.  concrete  base  and  a 
2Vz  in.  wearing  surface  of  mineral  rubber.  In 
Dubuque  12,327  sq.  yds.  of  Sarco  macadam 
and  taroid  macadam  was  constructed,  the  price 
per  sq.  yd.  paid  for  the  first  named  being 
$1.37;  95  cts.  less  per  sq.  yd.  was  paid  for  the 
taroid  macadam.  A  total  of  12,007  sq.  yds. 
of  telford  macadam  was  also  constructed  in 
Duliuque,  the  price  per  sq.  yd.  being  67  cts. 
In  tlriunell  91,020  sq.  yds.  of  bitulithic  was 
laid  on  a  5  in.  1-3-0  concrete  basis,  the  price 
paid  being  $2.13  per  sq.  yd.  In  Perry  22,600 
sq.  yds.  of  bitulithic  was  laid  on  a  5  in.  con- 
crete base,  the  price  being  $2.08  per  sq.  yd. 

Cost  of  Granite  Block  Pavement  at 
Somerville,  Mass. —  During  the  past  year 
Somerville  Ave.,  between  Lowell  St.  and  Elm 
St..  at  Somerville,  Mass..  a  length  of  799  ft., 
was  paved  with  granite  blocks  grouted  with 
crushed  ^tone  and  pitch,  the  work  being  done 
bv  the  City  Highway  Department  by  day  la- 
bor. The  cost  of  the  work  according  to  the 
last  annual  report  of  Ernest  W.  Bailey,  City 
Engineer,  was  as  follows ; 

Per 

sq.  yd. 

Total    Pave- 

Cost.     ment. 

Paving    blocks.    94,900 $6,395     $1,568 


Brick  and  Brick  Block. 


Citv.  Sq.  yds. 

Albia    9,00 

Ames    1,261 

Burlington      13,522 

Cedar  Rapids 44,133» 

Ccnterville   25.000t 

Clinton     3,000 

Des  Moines 93,440» 

Dubuque     6,263 

Grinnell     3,600* 

Marion     33,490* 

Mason   City 8,610 

Osceola    13,257 

Oskaloosa     7,S15t 

Sioux  City 6,958 

Waterloo     840" 


Price 
per 

sq.  yd. 
$2.07 
1.94 
2.08 
I.5S 
2.05 
2.08 
7.T4« 
2.O918 
l.a.'i" 
1.60 
1.90 
2.10 
1.57 
2.20 
J.OO 


Concrete  Base. 
Pro- 
portions. 
1-3-6 
1-6' 
1-3-5 


Cost  of  Materials. 
Sand         Stone 


Ins. 


■3-6 
1-6 


Creosoted  Block. 

Ames    2.347  2.04  4 

Clinton     85,000  2.40  5 

Des  Moines 19.635  2.60  6 

Indianola    15,000  2.65  5 

Knoxville    2.33  5 

Perry    33,600  2.25  4 

Concrete. 

Burlington    1,255  1.48  SVi 

Des  Moines 3,7.=iS  1.63  S 

Knoxville    20.000  1.50  5 

Le    Mais 2,675  1.08  5 

Mason  City 18,400  1.25  5" 

Asphalt. 

Des  Moines 101.968  2.08"  5 

Indianola    10,000  2.00  6 

Waterloo     56,707  l.SS  5 


1-3-6 


1-7' 
1-3-6 


1-3-6 


per 
cu.  yd. 

U.OO 

1.00= 

.55* 

1.50 

.S5_ 

l'.50 

1.25 
.85 

I'.io 

1.15" 
1.25'» 

1.00 


1.60 

I'.io 

1.00= 


.55 

.85 


1.60 
1.0  O's 


per 
cu.  yd. 


$2.00 
1.903 
1.50= 
2.03 
1.25 
1.35» 
1.50 
1.60 
1.25 
1.35 

l'.75 

1.25'= 

1.50'= 

2.00 
■1.25 
1.359 
2.25 


1.903 
1.35' 


1.35 

1.35s 
2.25 
1.50'!> 


Brick  blk. 
per  M. 


$11.75 
22.00 

'i.'o'ot 

'  '.90* 
15.65 


18.00 

19.66 

l.Oot 
22.00 


•Brick  block.     tBrick.     JPer  sq.  vd. 

'Gravel  concrete;  =$1.00  to  $1.10;  ^$1.90  to  $2.10;  '.^t  pit;  ^^Delivered;  ".\lso  $2.09  per  sq.  vd  for 
alley  paving,  $2.04  for  buts  in  5  in.  concrete  and  $2.02  brick  in  6  in.  concrete;  "$0.75  to  $1.25";  '$1.35 
to  $1.50;  'Alley  paving:  '"On  sand  or  cinders;  "$1.15  for  pit  run.  $1.25  for  screened;  '=$1.25  to  $2.50; 
''Short  railway  work;  "$1.00  to  $1.25;  '=$1.50  to  $1.65;  '=1-2-5  concrete  and  2  in.  wearing  surface; 
'"$2.09  on  6  in.  concrete  base,  $1.62  on  macadam  base.  $1.24  on  old  foundation;  '"$2.2S  on  6  in  con- 
crete base:  "$1.00   to  $1.25;  "$1.50  to  $1.65. 

In  addition  to  the  above  2,927  sq.  yds.  of 
mineral  rubber  pavement  was  constructed  in 
Burlington,  the  price  per  sq.  yd.  being  $2.00. 
In  Cedar  Rapids  25,661  sq.  yds.  of  tar  macad- 
am was  constructed,  the  pavement  being  10  in. 
thick,  2  gal.  of  taroid  per  sq.  yd.  being  used. 
tlie  price  paid  was  $1.02.     In  Des  Moines  412 


Pitch  used,  53.9  tons 

Cioished  stone  used.  262  tons 

Labor,  laying,  teaming,  rolling,  etc. 

Changing  catch  basins,  manholes, 
etc 

Resetting  edgestone,  relaying  side- 
walks,   crossings,   etc. .  .^. 

Tutal    (4,077  sq.   yds.) J 


793 

288 

4,650 

97 

628 

12,851 


.194 

.071 

1.145 

.023 

.154 

$3,155 


WATER-WORKS      AND      SEWERS      SECTIOnI 


Notes    on   the    Methods   and    Costs   of 

Brick   and    Concrete    Sewer 

Construction.''' 

From  an  average  of  O.nOO.OOO  brick  laid  in 
two  and  three  ring  sewers  in  and  near  Chi- 
cago it  is  determined  that  there  are  520  brick 
required  per  cubic  yard  of  masonry.  This 
average  is  taken  for  brick  as  counted  in  cars 
or  wagons,  including  breakage.  As  it  is  cus- 
tomary to  lay  all  bats  of  one-half  brick  or 
greater   in    the   outer    rings   of   the   arch,   the 


♦From  a  paper  on  Excav.ation,  Foundations 
and  Sewer  Work  presented  before  the  Western 
Society  of  Enginteis  on  June  7  by  Victor 
Winde'tt. 


loss  from  breakage  is  trifling.  As  shipped  from 
the  brick  yards,  sewer  brick  are  uniformly 
of  good  quality.  Any  underburned  or  soft 
brick  found  in  the  kilns  are  broken  up  or 
sold  for  building  brick.  The  size  of  Cliicago 
hard  sewer  brick  will  average  8%x3%x2  7-16 
ins.  The  use  of  the  bats  as  indicated  is  not 
detrimental  to  the  quality  of  the  work,  as  the 
e.\trados  is  thickly  plastered  with  cement  mor- 
tar, and  all  joints  well  filled. 

Utica  natural  cement  is  generally  used  in 
Chicago  for  mortar  for  brick  sewers.  That 
this  i.s  satisfactory  is  shown  on  examinations 
of  old  work  ill  which  the  erosion  of  the  brick 
of  tlie  invert  has  proceeded  faster  than  has 
that    cvf   the   mortar.     Portland   cement  makes 


a  stiflf  mortar  that  does  not  work  freely  under 
the  mason's  trowel.  Hence  brick-work  of 
sewers  laid  in  Portland  cement  i?  apt  to  have 
a  larger  proportion  of  poorly  made  joints 
than  if  a  natural  cement  had  been  used.  The 
remedy  for  this  is  to  mix  with  the  Portland 
cement  a  small  quantity  of  Utica  cement.  The 
resulting  mortar  will  be  more  buttery  and 
easily  worked. 

.Sewers  generally,  in  the  vicinity  of  Chicago, 
serve  the  double  purpose  of  sanitary  sew-ers 
and  drainage  of  the  soil.  Hence  the  require- 
ment of  being  water  tight  does  not  obtain. 
This  permits  the  customary  practice  of  build- 
ing the  outer  ring  of  the  iiivert  with  the  first 
six   or   eight   courses   of   brick    laid   tight   to- 
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TABLE  I.— BRICKLAYING.     FORCE  AND   COST  OP  2    RING   SEWKRS. 

Diameter  of  sewer  in  ft — -'-4 — ^, *r?~Z XT.. 

No.  men.  Cost  per  day.  No.  men.       Cost  per  day. 

Bricklayers    *  $-10.00  6  t  60.00 

Tenders    2  i.dO  3  11.25 

Scaffoldmen     -  aaO  3  S.Z& 

Brick    tossers    2  4.50  3  6.  ,d 

Brick    wneelers    2  4.00  4  8.00 

Sand  tlirovvers   2  4.50  3  C..o 

Mortar  mixers    2  .    5.00  4  10.00 

Mortar  carriers    2  4.50  4  9.00 

Water  boy    1  1.50  1  1-^0 

Team    M  3.00  1  6.00 

Foreman    1  5.77  1  5.77 

Total     ■ 201^  $85.77  33                        ?133.27 

Brick  and   cement   teaming 4 '/i  men  at  $6.00;  27.00  7  men                  42.00 

Total     25  men         =  112.77  40  men  =      17.'). 27 

No.  of  men  to  1  bricklayer 6  6V2 

gcther  without  mortar.     The  writer  has  built  to   wnrk   an    odd   number   of    masons,   as   the 

many  sewers  discharging  into  Lake  Michigan  same  number  of   au.xiliaries  can   serve  2  ma- 

or    Calumet    river,    whose    inverts    have    been  sons  as  easily  as  one. 

from  1  to  3  ft.  below  water  level  in  sand  The  average  day's  work  of  a  mason  work- 
trenches,  in  such  locations  that  the  use  of  ing  8  hours  was  found  to  be  4,000  brick  laid 
well  points  would  have  been  of  no  avail  in  in  place.  The  maximum  number  laid  per 
the  presence  of  so  much  water,  and  the  use  day  was  an  average  of  two  days'  work  on  a 
of  water  tight  sheeting  was  not  permissible  2  ft.  diameter  two  ring  sewer  in  a  moderately 
with  the  prices  obtainable  for  the  work.  By  wet  trench  where  an  average  of  7,583  brick 
laying  several  courses  without  mortar  and  were  laid  per  man.  The  minimum  happened 
then  following  up  with  the  haunches  laid  in  to  be  on  a  lar.ger  and  easier  sewer  to  build 
rich  mortar  and  also  the  inner  course  of  brick  where,  however,  other  adverse  circumstances 
likewise,  sewers  have  been  built  in  10  or  lo  cut  the  day's  work  to  2,700  brick.  A  safer 
ins.  of  water,  which,  on  subsequent  examina-  average  is  3,")00  brick  per  man  per  day,  at 
tion  and  removal,  have  been  found  to  be  a  cost  of  $28.20,  or  $8.0.5  per  thousand  for 
substantially  true  to  form  and  strong.  This  labor  of  the  bricklaying  gang, 
practice  is  also  useful  for  work  in  sandy.  Table  I,  based  on  4,000  brick  per  day, 
loamy,  wet  trenches  where  points  cannot  be  gives  the  output  and  rate  of  construction  for 
used,  but  water  has  to  be  pumped  from  a  sump  various  sizes  of  sewers  which  ought  to  be 
in  the  trench.  In  Gary,  Indiana,  where  such  reasonably  expected,  as  it  is  the  rate  main- 
a  sewer  w-as  built  and  then  cut  into  for  ex-  taincd  for  four  years'  time, 
amination  in  several  places,  it  was  found  that 
the  brick  lay  with  joints  so  tight  as  to  prevent 


TABLE  II.— LENGTH  OF  SEWER  PER  DAY'S 

WORK  AND  COST  PER  FOOT. 
Dia.  3  Rings 2  Rings 

2  ft 139  ft.         $0.81         209  ft.         $0.83 

2V,     ft 107  ft.  1.05         160  ft.  1.09 

3  ft 102  ft.  1.10         153  ft.  1.15 

3W     ft 88  ft.  1.28         132  ft.  1.33 

4  ft 75  ft.  1.50  112  ft.  1.5.-. 

41/,     ft 68  ft.  1.66         in:.)  ft.  1.70 

5  "ft 55ft.  2.08  Sift.  2.10 

Working  an  odd  number  of  masons  is  expen- 
sive, as  1  tender,  tosser,  scaffoldman.  sand 
tlirower  and  mortar  carrier  can  attend  to  2 
masons. 

Bricklaying  per  mason  per  day.  4.009.  (Ave. 
of  28.177  ft.  of  work.) 


the  entrance  of  a  thin  penknife  blade.  The 
sewer  was  clean,  as  the  entering  water  car- 
ried no  sand;  the  coarse  grains  of  sand,  or 
coarse  sand  and  fine  pebbles  around  the  joints 
acted  as  filters.  By  the  construction  of  such 
sewers  the  ground-water  level  at  Gary,  Ham- 
mond, Hegewisch,  and  other  localities  has 
been  lowered  from  the  natural  ground  sur- 
face by  6  to  8  ft.,  making  possible  the  build- 
ing of  house  cellars,  in  what  had  been  swampy 
localities. 

If  a  perfectly  water-tight  sewer  with  full 
joints  is  desired,  the  use  of  well  points  is 
imperative  in  wet,  sandy  soil  The  points 
must  be  kept  in  service  until  the  cement  of 
the  motar  has  set  hard,  that  is,  for  at  least 
two  or  three  hours.  But  points  cannot  be 
used  in  a  sand  carrying  clay  or  loam,  as  this 
will  choke  the  screens  of  the  points. 

Brick  Sewers. — The  organization  of  a  brick- 
laying gang  is  as  follows ;  A  foreman,  whose 
dutv  it  is  to  keep  a  steady  supply  of  every- 
thing needed  for  the  use  of  the  masons,  is 
placed  on  the  berm  of  the  trench.  Each  2 
bricklayers  has  a  helper  in  the  bottom.  Ac- 
cording to  the  depth  of  the  trench  there  are 

1  to  3  scafTold  men  fur  each  tender  and  a 
brick  tosser  on  the  bank,  and  1  mortar  carrier. 
Two  mortar  makers  will  serve  4  masons.    Trom 

2  to  f)  men  are  required  to  take  down  the 
arch  centering  of  ribs  and  lagging,  pass  it 
ahead,  and  set  it  up  again.     It  is  uneconomical 


'{dolt  i  long 


1*4  Fine.  Dresxd 


Form   for   Sewer. 

Maii!ioles.^T',v\ck  manholes  are  usually  built 
3  ft.  internal  diameter  of  two  bricks  in  thick- 
ness or  9  ins.  The  inner  ring  is  built  with 
,brick  standing  on  end  and  bonded  every 
fourth  course  with  one  cours.;  laid  flat.  The 
outer  ring  is  built  best  of  half  bricks  or  bats 
laid  flat. 

The  most  economical  way  of  huiiuing  brick 
manholes  is  to  use  a  light  wooden  drum. 
slightly  conical  in  shape  as  a  form  against 
which  to  lay  brick.  The  taper  need  not  be 
over  %  in.  and  is  for  the  purpose  of  making 
it  easy  to  raise  the  form  as  the  brickwork 
requires.  The  height  of  the  form  or  drum 
is  usually  3  ft.,  so  as  not  to  make  it  too 
heavy  for  ease  of  handling.  When  iron  steps 
are  placed  in  the  manhole,  a  slot  can  be  cut 
into  the  drum  1  in.  larger  all  around  than 
the  step  for  clearance. 

In  case  steps  are  used  they  are  best  spaced 
approximately  K!  ins.  apart;  a  width  of  9  ins. 
is  sufl'icicnt.  '  The  best  form  of  step  is  that 
used  on  telephone  poles,  in  which  the  foot- 
hold or  step  is  bent,  or  dropped  1  in.  below 
the  sides,  so  as  to  prevent  a  user's  foot  from 
slipping  off  sidcwisc.  The  ends  should  project 
through  to  the  outside  of  the  wall,  and  bend 
up   1   or  2  ins. 

In   building  manholes  or  catch   basins,  two 


bricklayers  should  work  together  on  account 
of  requiring  no  more  helpers  than  one  mason. 
It  is  better  to  raise  manholes  wheii  the  brick- 
layers cannot  work  on  the  sewers,  so  as  not 
to  disorganize  the  main  work  of  the  masons ; 
their  work  is  to  push  construction  of  the 
sewer   itself   at   top   speed. 

Manholes  on  pipe  sewers  are  best  built  up 
to  the  center  line  of  the  sewer  as  soon  as 
possible  after  the  excavation  is  made,  so  that 
pipe  laying  may  proceed  without  delay.  In 
some  cases  it  is  possible  to  do  this  ahead  of 
pipe  laying,  which  is  highly  advantageous,  and 
then  complete  the  manhole,  wdien  the  mason  is 
not  preparing  another  bottom. 

The  cost  of  such  holes  is  shown  in  Tabje 
III,  in  which  is  given  average  costs  for  178 
manholes. 

.■\   summary  of  Table  III  is  as   follows: 

Avei-age  size,  3  ft.  diam.;  7  ft.  11  in.s.  iiigh; 
9  in.  walls. 

No.  brick  each,  1,080,  or  2.52  cu.  yds. 

No.  bbls.  cement.  2.3. 

Volume  of  masonry  per  Un.   ft 0.3 

Labor  in  hrs.  per  manhole 21 

Labor  in   hrs.   per  lin.   ft.   in  height 2.6o 

Labor  per  cu.  yd.  masonry,  hrs ,,?'^-, 

Labor   cost    per   manhole *'"-°i 

Labor  cost  per  lin.   ft.   manhole i  1.36 

Labor  cost  per  cu.    yd.    masoniy *  4.23 

Average  rate  of  wages,  including  masons, 

helpers    and    team $  O.al 


Size  of  Sewer, 
ft.    6   in.    brick, 
ft.    6   in. 


TABLE  III 
Height  of 
manhole. 


ft. 

ft. 

ft. 

ft. 
Ave. 
Ave. 


0   in. 
6    in. 


0   in. 
brick 


brick . 
brick, 
brick . 
pipe. . 
pipe. . 
pipe.. 


5.9 
5.3 
G.l 
8.S 
8.1 
7.9 


Hours 

9.0 
10.4 
11.1 

9.0 
31.1 
31.0 
27.9 
10.2 
29. » 


BRICK   MANHOLE   COSTS. 

Labor Cement. 

Cost. 
$  5.32 


Height   of   manholes  for  brick   sewers  is  me 
is  the  full  height  of  the  brick  work. 


4.96 

4.9.". 

4.X0 

13.60 

13.7.-, 

12. or. 

4.93 

12.62 

a.sured 


Brick 

713 

727 

626 

727 

1.262 

1,141 

1.100 

C9S 

1,168 


Bbls 

1.4 
1.4 
1.3 
1.4 
2.6 
2.4 
2  2 
i'.4 
2.4 


from   extrados  of  arch 


Materials 

co.st. 

$  9.70 

9.78 

9.81 

9.80 

13.50 

12.81 

12.10 

9.83 

12.80 

;   for   pipe 


Tot 
$15. 
14 
13 
14 
26 
26 
24 
14 


.56 

15 
7S 
42 
It 


Tabic   IV  shows  the  average  costs  of  con- 
crete manholes.  „, 
TABLE    IV.— CONCRETE    MANHOLE    COSTS. 
Hand-  Machine- 
Concrete,                                   mixed.  mixed. 

Height     13  ft.  0  in.  11  ft.  3  m. 

Inside    diameter    3  ft.  6  in.  3  ft.  6  In. 

Thickness    of   concrete Sin.  sin. 

Concrete     per    lin.     ft.     of 

height,   cu.    yds .37  .37 

Number    of    manholes 28  1« 

COSTS    PER    MANHOLE. 

Hrs.  Cost.  Hrs.  Cost. 

Haul    of    mixer 1-0     $0.45 

Unloading  sand  and  stone     2.2     $0.39  2.2       0.39 

Unloading   cement    0.9       0.18  O.'J       0.18 

Delivering    to    mixer 6.3       1.20  13.0       2.73 

Mixing   concrete    4.2       0.99  14.8       3.58 

Wheeling    concrete    5.2       1.20  11.7       1.9o 

Sprea.ling    and    tamping..     3.8       0.86  3.8       0.8b 

Runways     2-2       O.aO 

Forms     15-9       4.16  15.9       4.16 

Total     38.5     $8.98  65.5  $14.86 

Superintendence     1.5         .97  1.5         .97 

Total            40.0     $9.95  67.0  $15.83 

Cost  per  foot  of  height...     3.1       0.77  6.0       1.40 

Rate  of  wages  per  hour 0.2d     J9j?" 

COST   PER  CUBIC  YARD  OF  CONCRETE. 

Haul   of  mixer 0.2     $0.10 

Unloading  sand  and  stone     0..>     $0.09  0.i>       0.09 

Unloading   cement    0.3       0.05  0.3       O.Oo 

iLlivering    to    mixer 2.9       0.63  2.9       0.63 

Mixing   concrete    2.1       0.:)2  2.6       0.61 

Wheeling    concrete    2.5       0.60  1.9       0.43 

Siireading     and      tamping 

concrete     1-0       0.23  1.0       0.23 

Runways     0-5       0.12 

Forms     3.6       0.99  3.6       0.99 

Total     12.9     $3.11  13..[i     $3.25 

Suptrintendf-nce    5         .26  .5         .26 

Total     13.4     $3.37  14.0     $3.51 


liri(  k  Cntih  /?(uf".t.— Brick  catch  basins  are 
built  in  Chicago  with  a  2-in.  plank  bottorn. 
The  basins  are  4  ft.  internal  diameter  for  5 
ft.  (!  ins.  height  and  draw  in  to  a  diameter 
of  2  ft.  in  20  ins.  of  height.  A  9-in.  half 
trap  is  set  with  the  bottom  3  ft.  6  ins.  above 
the  planking.  The  brick  work  is  8  ins.  in 
thickness.  r' 

Catch  basins  are  best  built  toward  the  close 
of  piece  of  sewer  work,  as  usually  the  soil 
is  then  somewhat  drained  by  the  sewer. 

.•\  small  gang  of  diggers  is  organized  so  as 
to  keep  just  ahead  01  the  masons.  Two  men 
are  put  to  digging  each  hole;  no  sheeting 
need  be  used,  as  the  hole  is  open  for  so  short 
a  lime  as  to  render  caving  unlikely.  The 
sides  arc  sloped  just  enough  to  prevent  slides. 
In  case  of  wet  grour.d.  four  to  six  well- 
poinls  attached  to  a  diaphragm  pump  will  be 
needed. 

.'\s  soon  as  bricklaying  is  begun,  two  men 
arc  put  to  dig.ging  for  and  laying  the  dis- 
charge pipes  from  the  basins  to  the  sewer. 
The  work  so  organized  can  be  cheaply  and 
(jtiicklv  built. 

The    cost    of    basins    and    connections    are 

given  below :  „ 

^  CATCH   BASIN   COSTS 

Number  on  which  costs  arc  based,  .1.,— I  rt. 
diam..  8  ft.  high. 

Soil,    sand.  -,,  ,, 

Uibor  cost,   34.-.   hours il6.ii 
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Materials— 1. 100   biick    iit    ?6 6.60 

60    B.M.    lumber  at   $10 72 

2.3  bbls.   cement   at  50.636 1.40 

1-9    in.    half    trap 1.45 

1    cover    5.25 

Superintendence 1.26 

Total    J2<1.90 

The  planks  for  the  bottom  were  cut  out 
cf  worn-out  short  sheeting  which  liad  done 
full  service  in  the  sewer  construction  and 
hence  were  charged  to  the  catch  basins  at 
a  low  cost. 

CATCH  BASIN  CONNECTIONS. 

Per  ft. 

Labor,    13.1    hrs $  4.23 

Materials— 9-in.    pipe    $5,50  1 

Cement     IS  1-   5.76 

Jute     OS  J 

5.76 

Superintendence     0.5U 

Cost   per   foot.    $0.65% $10.49 

COSTS   PER  FOOT  OF  MAIN   SEWER. 

Brick  Pipe 

Sewers.  Sewers. 

Manholes     $0,090  $0.10 

Catch    basins    0.253  0.253 

Catch  basin  connections...       0.0S9  0.0S9 

Total     $0,432  $0,532 

CONCRETE  SEWER   M.^SONRY. 

In  this  work.  Smith  V2  yd.  concrete  mi.xers 
were  used.  A  course  o£  considerable  expense 
was  found  to  be  in  the  case  of  sewers  running 
across  country  such  as  the  sandy  tracts  of 
the  Gary,  Ind.,  locality  in  making  runways 
for  the  transportation  of  the  machine  along 
the  sewer.  At  every  shift  of  the  machine, 
runways  and  elevated  dumping  platforms  for 
charging  the  machine  called  for  considerable 
work.  In  the  new  style  of  elevator  charging 
boxes  this  expense  is  done  away  with.  Two 
wheeled  stone  and  sand  barrows  or  buggies 
holding  4  cu.  ft.  each  with  ball-bearing  wheels 
are  better  than  any  ordinary  steel  wheel  bar- 
row for  economy  of  operation,  repairs  and 
durability.  The  ordinary  wheel  barrow  holds 
but  2  cu.  ft.  and  requires  harder  work  at  a 
slower  speed,  as  much  of  the  weight  of  the 
■  load  is  carried  by  the  wheeler. 

As  the  volume  of  concrete  per  lin.  ft.  of 
sewer  is  comparatively  small,  the  amount  of 
work  as  indicated  above  amounts  to  so  much 
per  cu.  yd.  that  the  economy  of  machine 
work  over  hand  work  is  small — -amounting 
to  $0.24  per  cu.  yd.  for  labor,  based  on  over 
8,600  cu.  yds.  of  work. 

At  Clearing,  111.,  on  a  job  of  2,800  cu.  yds. 
of  concrete  sewer,  the  invert  was  put  in  bv 
machine  and  the  arch  was  placed  by  hand, 
at  costs  of  $1.70  and  $2.40  per  yd,  respectively; 
for  machine  and  hand  labor,  the  work 
was  so  arranged  that  the  material  track  was 
but  20  ft.  from  the  men.  and  the  concrete 
was  made  right  over  the  work. 

In  the  case  of  the  concrete  manholes  built, 
the  hand-mixed  concrete  was  made  on  a  small 
mixing  board  close  to  the   manhole,  and   the 


machino-mixed  concrete  was  usually  wheeled 
a  considerable  distance,  as  the  manholes  were 
not  complete  until  some  days  after  concreting 
the  sewer  arch,  and  the  machine  had  gen- 
erally moved  a  considerable  distance  ahead. 
The  costs  for  labor  were :  hand-mixing,  $0.77, 
machine-mixing-  $1.40,  per  fool  of  height  of 
manhole. 

In  building  a  concrete  sewer  it  is  best  to 
build  the  invert  up  to  a  height  of  12  to  18 
ins.,  forming  it  by  mold  boards  set  every  20 
ft.  or  so.  When  tliis  is  hard,  the  ribs  and 
lagging  for  the  rest  of  the  sewer  are  set  up, 
and  concreting  carried  to  completion. 

The  operations  are  timed  so  that  the  con- 
creting of  the  invert  is  done  in  the  afternoon. 
The  centers  are  set  up  early  in  the  morning 
and  followed  immediately  by  concreting  the 
arch. 

In  sewer  work  the  operations  naturally  fall 
under  three  headings,  viz. :  trenching,  ma- 
sonry, general  labor.  Trenching  includes  ex- 
cavation, sheeting  and  bracing,  pumping  and 
backfilling.  The  distribution  of  expense  of 
tlie  various  operations  of  construction  is  giv- 
en in  Table  V,  which  is  based  on  55,000  lineal 
feet  of  work. 

TABLE    v.— PROPORTIONAL    DIVISION    OF 
EXPENSES    OF    CONSTRUCTION. 

Concrete     Brick       Pipe 
Sewers. Sewers. Sewers. 

Excav.itiun  labor   12.1%.    20.7%     22.3%. 

Sheeting  and  bracing  labor.     7.0         10.0  7.2 

Backfilling  labor   4.9  3.3  6.0 

Pumping  labor 5  2.3         10.0 

Total    trenching  labor 24.5         36.3         45.5 

Masonry  labor 25.0         20.0  4.9 

Operating   superintendence.      4.5  5.2  4.6 

Total   labor   54.0         61.5         55.0 

Materials  and  supplies 41.6         30.0         29.6 

Office  expense    4.4  S.o         15.4 

Totals    100.0       100.0       100.0 

At  the  time  when  the  invert  is  placed  in 
the  concrete  or  brick  sewers,  the  work  is  -57 
and  65  per  cent,  respectively,  completed.  In 
the  case  of  the  pipe  sewers  when  the  pipe  is  in 


Maps  for   City   Use. 

In  a  paper  relating  to  the  surveying  and 
mapping  of  cities,  published  in  Railroad  Men, 
Mr.  C.  H.  Rice  gives  the  following  outline  of 
a  set  of  maps  ordinarily  needed  by  a  city, 
and  the  uses  to  which  they  may  be  put ; 

First. — A  general  map,  embracing  the  entire 
city,  on  a  scale  of  about  500  ft.  to  1  in., 
showing  horizontal  contours  at  intervals  of  5 
ft.,  streets  and  their  names,  blocks  and  their 
numbers,  the  various  political  and  govern- 
mental districts,  public  and  important  private 
buildings,  and  lines  of  transportation  and 
travel. 

Upon  this  map  the  broad,  general  lines  for 
public    iinprovement    may    be    projected — sucli 


as  streets,  sewers,  etc.  It  will  serve  the  vari- 
ous branches  of  the  city  government  for  an 
index.  For  example:  the  water  board  can 
use  it  to  show  the  general  location  of  water 
mains,  fire  hydrants,  etc.  Corporations,  such 
as  the  gas,  electric  and  street  railway  com- 
panies, will  make  much  the  same  use  of  it.  It 
will  serve  the  general  public  as  a  wall  map. 
Such  a  map  will  be  the  last  one  to  be  prepared, 
because  it  is,  in  fact,  a  compilation  of  all 
the   others. 

Second. — Maps  on  a  scale  of  200  ft.  to  1  in. 
sliould  cover  about  1  square  mile  for  each 
sheet.  They  should  show  horizontal  contours 
at  intervals  of  5  ft.;  all  streets  and  alleys; 
all  buildings  and  fences;  and  the  conditions 
of  the  ground,  whether  wooded,  grass.  '.>r 
cultivated. 

Upon  the  separate  sections  of  this  map  the 
details  of  street  locations  and  drainage  prob- 
lems can  be  more  closely  studied  than  upon 
the  general  map.  If  the  contours  are  well 
located  reasonably  accurate  profiles  may  be 
prepared   from  them. 

The  general  public  will  use  a  great  many 
copies  of  this  map.  Every  real  estate  owner 
ought  to  possess  the  sheet  upon  which  liis 
property  is  located.  From  such  a  map  the 
owners  of  large  tracts  may  have  relief  mod- 
els prepared,  thus  enabling  the  landscape  gard- 
ener to  study  methods  of  improving  and  beau- 
tifying their  grounds  to  far  better  advantage 
than  by  any  other  means. 

Third. — Maps  on  a  scale  of  100  ft.  to  1  in. 
may  be  conveniently  made  to  embrace  %  sq. 
mile.  Nearly  everything  upon  the  surface  of 
the  ground  should  be  shown,  to  say  nothing 
of  much  that  is  underground — such  as  sew- 
ers, gas  and  water  mains,  electric  conduits, 
etc.  Most  engineering  problems  may  be 
worked  out  in  detail  with  the  assistance  of 
such  maps.  The  various  departinents  of  the 
city  government  will  have  occasion  to  use 
them  constantly.  As  an  example,  the  street 
department  can  show-  the  character  and  con- 
dition of  the  pavement  in  different  streets,  the 
date  and  by  whom  laid,  and  much  other  in- 
formation of  like  character — matters  con- 
stantly wanted  by  committees  of  city  councils, 
contracting-  firms   or  private  individuals. 

Fourth. — Maps  on  a  large  scale  cannot,  of 
course,  cover  a  very  large  territory  without 
becoming  unwieldy.  Twenty-four  sheets  to 
the  square  mile  has  been  found  a  convenient 
size.  The  dimensions  of  blocks  might  be 
allowed  to  determine  the  matter,  by  so  ar- 
ranging the  sheets  that  complete  blocks  would 
alw-ays  be  shown  on  each  sheet. 

Such  maps  ought  to  contain  everything  a 
map  can  be  made  to  show,  even  to  the  ground 
plans  of  buildings,  materials  of  which  the 
buildings  consist,  number  of  stories,  and 
owners'  names. 
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Resistance  to  Flow  Through  Locomo- 
tive Water  Columns.* 

Water  is  delivered  to  the  tanks  of  locomo- 
tives either  directly  from  an  elevated  tank  or 
through  a  pipe  line  and  a  discharging  device 
known  as  a  water  columns,  standpipe,  or  pen- 
stock. Qualifications  commonly  recognized 
as  desirable  in  a  locomotive  water  column 
are  (1)  the  hydraulic  properties  of  rapid  dis- 
charge, moderate  frictional  resistance  to  flow, 
easy  movement  and  control  of  valve,  and 
freedom  from  objectionable  water  hammer; 
(21  a  mechanical  construction  permitting  easy 
and  satisfactory  operation  and  convenient  in- 
spection and  repairs ;  (3)  a  design  .giving 
reasonable  cost  of  manufacture  and  mainte- 
nance. Little  definite  information  on  the  hy- 
draulics of  water  columns  has  been  available, 
so  that  in  designing  water  service  plants  the 
engineer  lias  been  largely  in  the  dark  in  mak- 


•Abstract  of  paper  by  .\rthur  N.  Talbot  and 
Melvin  L.  Enser.  published  in  Bulletin  4.S. 
ITnivtrsity  of  Illinois  Engineering  Kxperiment 
Station. 


iiig  allowance  for  the  head  lost  through  the  mining  the  losses  of  head  through  the  col- 
water  column,  or  even  in  tlie  selection  of  size  umn,  including  the  loss  in  the  valve  and  in 
of  water  column,  and  the  differences  of  prac-  the  riser  and  spout.  Incidentally,  the  action 
tice  are  considerable.  of   the   valve   in    closing   and   tlie   changes    in 

This  paper  gives  the   results  of  tests,  made  pressure    in    front   of   the   valve   were   studied  I 

in  the  Hydraulic  Laboratory  of  the  University  uitli    a    view    of    getting   information   on    the 

of   Illinois,  of   fourteen  water  columns  cover-  influence    of   the   type    of    the   valves    on    the 

ing  the  principal  types  used  in  supplying  water  development   of  water  hammer   in  the  supply 

to    locomotives    in    the    United    States.      The  main.     .^   general  statement   of  the  principles 

tests    were    made    for    the    purpose    of    deter-  of   water   hammer  and   their  application   to   a 

TABLE  I.— CL.\SSIFICATIO  .N  OF    WATER    COLUMNS. 
Desig- 
nation.        Name.  Valve.  Operation.  Spout.                        Nozzle. 

I     Poage.  style  D Globe  Manual  Tilcscopic 

II     Poage,  style  B Globe  Manual  Rigid                            .\nti-splash 

III  Poage,  style  F Angle  Maiuial  Telescopic 

IV  Po.age.  style  .\ .\ngle  Manual  Itigid                           .'\nti-splash 

V     Otto    Angle  Manual  Ball    and    Socket 

VI     Gulland    Globe  Hydraulic  Rigid  .Anti-splash 

VII     Mansfield    .-Vngle*  Manual  Rigid  -R'Hh  appended   l>ucket 

Vni     U.  S .\ngle  Hydraulic  Rigid  With   appended    bucket 

IX     Sheffleld    .\ngle  Combination  Rigid  Conical  anti-splash 

X  Golden-Anderson    .  .  Globe  Hydraulic  Rigid  .4nti-splasli 

XI     Sellew    Gate  Hydraulic  Rigid  ..\nti-splash 

XU     Poage,  style  H Angle  Manual  Telescopic 

XIII  I'oage,  style  H Angle  Manual  Rigid  Anti-splash 

XIV  Otto    Angle  Manual  Telescopic 

'This  angle  valve  does  not   replace  the  elbow. 


I  line  28,    lc;l  1. 


ENGINEERING     &     CONTRACTING 


743 


water  service  installation,  as  well  as  of  relief 
valves,   is  also  given. 

The  water  columns  were  furnished  -by  the 
manufacturers  as  representing  the  regular 
article  supplied  to  the  trade.  The  10-in.  size 
was  chosen  for  the  tests,  since  it  is  a  medium 
size  and  since  with  this  size  a  high  velocity 
could  be  maintained  through  the  water  col- 
umns with  the  facilities  of  the  laboratery. 
The  water  columns  are  designated  by  the 
Roman  numerals  given  in  Table  1.  the  num- 
bers being  used  in  the  order  in  which  the 
tests  were  made. 

In  the  classification,  the  terms  globe,  angle, 
and  gate  arc  used  as  roughly  indicating  the 
form  of  the  valve.  The  method  of  operating 
the  valves,  both  in  the  manual  type  and  in 
the  hydraulic  type,  differed  considerably.  The 
form  of  spout  used  was  chosen  by  the  manu- 
facturer, the  form  used  being  no  part  of  the 
test,  since  both  rigid  and  adjustable  spouts 
are  made  by  manufacturers.  The  nozzles 
marked  "anti-splash"  are  cylindrical  nozzles 
having  a  reticulated  diaphragm  to  straighten 
the  filaments  of  the  discharging  stream.  The 
one  marked  "Conical  anti-splash"  was  an 
open  cone.  The  other  nozzles  were  plain  cyl- 
inders. 

The  tests  of  tlie  tirst  ten  water  columns 
were  made  in  October,  November,  and  De- 
cember, 1909.  Water  columns  XII,  XIII  and 
XIV  are  new  forms  of  columns,  designed 
after  the  first  tests  were  made ;  these  were 
tested   in   January,   1911. 

GENERAL    ARRANGEMENT    OF    API'ARATUS. 

In  a  test,  the  water  column  was  connected 
to  a  tank  or  standpipe  (hereinafter  referred 
to  as  the  tank)  as  shown  in  Fig.  1 ;  a  constant 
head  was  maintained  in  the  tank  during  the 
test  run  by  means  of  large  pumps ;  the  rate  of 
discharge  of  the  water  column  was  measured 
by  means  of  a  weir :  and  the  pressures  were 
determined  by  mercury  gauges.  The  tank 
was  4  ft.  in  diameter  and  60  ft.  above  the 
foundation  and  acted  as  a  regulating  chamber 
in  maintaining  a  uniform  flow.  The  pipe  B 
leading  from  the  lo-in.  outlet  of  the  tank 
was  12  ins.  in  diameter.  The  nipple  at  C 
was  connected  with  a  10-in.  pipe  3  ft.  long, 
and  the  water  columns  were  connected  to  this 
10-in.  pipe  at  £.  The  piezometer  connection 
at  D  was  from  l>  ins.  to  15  ins.  from  the  inlet 
E  of  the  water  column  according  to  the  form 
of  connection  with  the  water  column.  One 
opening  was  placed  in  the  side  of  the  10-in. 
pipe  and  one  in  the  bottom,  cocks  being  ar- 
ranged to  permit  readings  to  be  taken  from 
the  separate  openings.  A  %-in.  pipe  led  from 
the  piezometer  connection  to  a  mercury  gauge 
placed  in  a  convenient  position.  A  second 
piezometer  connection  was  made  in  the  verti- 
cal part  of  the  water  column  at  a  point  G 
about  C  in.  below  the  usual  ground  line  and 
this  was  connected  with  a  second  mercury 
gauge.  The  point  C,  was  chosen  where  con- 
ditions would  be  fairly  common  in  all  the 
water  columns,  being  well  above  the  valve 
arrangements  in  every  case.  The  arrange- 
ment of  the  piezometer  connection  at  D  and  at 
G  is  shown  in  the  upper  part  of  Fig.  1. 
The  piping  to  the  gauges  was  so  arranged 
that  any  accumulating  air  would  be  carried 
out  and  the  correct  pressures  observed.  The 
effect  of  the  elbows  and  not  the  10-in.  con- 
nection was  such  that  the  distribution  of  flow 
over  the  section  at  D  was  not  uniform,  and 
this  lack  of  uniformity  may  affect  the  piezom- 
eter readings  noticeably  for  the  higher  flows, 
although  observations  taken  alternately  with 
tlie  two  piezometer  openings  at  D  showed 
only  little  differences.  The  difference  in  level 
between  the  zero  level  of  these  gauges  and 
the  discharge  level  of  the  water  column 
was  measured,  and  the  pressure  with  refer- 
ence to  this  discharge  level  was  recorded.  The 
level  of  the  free  discharge  was  considered 
as  at  the  end  of  the  spout,  except  that  for  the 
water  columns  with  telescopic  spouts  the  cen- 
ter of  the  orifice  discharging  into  the  spout 
was  used  since  there  was  free  admission  of 
air  at  this  point.  Having  the  observations 
and  measurements,  the  total  head  lost  in  the 
column  could  be  found.  The  observations 
also  permitted  the  finding  of  the  amoinit  of 
head  lost  between  the  inlet  to  the  column  and 


tai;li';   ii.~loss  op  head  in  m-rx.  water    columns 

DeKig-  — 3,000  gal.  per  niiii.—  — 4,00u  g;d.  iji-r  miii.— 

nation.  Vaive.  Iti.sei.     Total.      Valve.  Ri.ser.      Total. 

I     12.6           2.'J            15. .i  2-i.;,  r,.2            ■:-.! 

II     l^.r.            .1.1             IV. 7  22. .-J  9.0            SI.."; 

in      11.3            2.9            14.2  20. 3  .1.3            20.3 

IV     II. 1           5.1           16.2  20.0  9.0           29.0 

V     6.4            6.1            12.5  11.4  10.9            22.3 

^"I      16.3            7.2            23.5  29.0  12.8           41. S 

VII      20.0           6.1            26.1  35.7  10. S            46.5 

VIII     9.0           4.0           13. e  16.0  7.0           23.0 

IX     • 6.4            (j.7            13.1  11.3  12.0           23.3 

,?^     13.5           e.K           20.3  24.4  12.0           36.4 

,XI      1.6           7.2              8.7              2.8  12.6           15.4 

^>II      6.1            2.S              S.9  10.9  4.9            15.8 

->:III     6.2           5.7           12.1  11.1  10.0           21.1 

-M^      fi.5           2.4             8.9  n.5  4.3           15.8 

^ote. — The   loss   is   given    in   feet   of   water  for  the  discharge  indicated. 
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mill. — 
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Kiser. 

Total. 

35.0 

8,0 

43.0 

35.0 

14.0 

J  9.0 

31.3 

S.O 

39.3 

31.0 

14.0 

45.0 

IS.O 

17.0 

35.0 

45.0 

20.0 

65.0 

55.0 

17.0 

72.0 

25.0 

10.0 

35.5 

17.8 

18.7 

36.5 

37.5 

19.0 

56.5 

4.3 

19.7 

24.0 

17.0 

7.6 

24.6 

17.3 

15.7 

33.0 

17.8 

6.8 

24.6 

the  point  in  the  riser  just  below  the  ground 
line;  this  would  include  the  loss  in  the  tee, 
the  loss  through  the  valve  and  the  frictional 
and  other  losses  in  the  lower  portion  of  the 
riser.  The  loss  between  the  point  belnw  the 
ground  line  and  the  discharge  outlet  was  also 
determinable.  In  all  cases,  of  course,  the 
head  required  to  lift  the  water  to  the  level 
of  the  spout  was  not  counted  as  lost  head. 
The  discharge  of  the  water  column  was  meas- 
ured over  a  3-ft.  standard  weir  having  sup- 
pressed end  contractions.  This  weir  has  been 
calibrated  so  that  its  coefficients  are  known 
with   reasonable   accuracv.  and  the  conditions 


total  head  lost  through  the  water  column  in 
the  several  experiments  are  shown  by  open 
circles.  The  values  of  the  head  lost  through 
the  part  of  the  water  column  above  the 
.ground  line  piezometer  connection  are  shown 
by  solid  circles.  In  cadi  case  the  head  neces- 
sary to  give  the  velocity  bead  and  the  en- 
trance head  are,  of  course,  not  included. 

Loss  Diagrams. — The  lines  for  the  10-in. 
water  columns  drawn  on  these  diagrams  agree 
very  closely  with  tlie  observed  results.  It 
would  seem  that  this  line  may  be  used  with 
fair  accuracy  up  to  a  discharge  of  5,000  gal. 
Iier  mill,     .^s  drawn,  the  head  lost  is  made  to 
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Fig.    1. — General    Arrangement    of    Apparatus. 


of   the   test   were   such   that  the   measurement 
of  the  discharge  is  trustworthy. 

PROCEDURE    OF    TESTS. 

For  each  of  the  water  columns  tests  were 
made  in  such  a  way  as  to  give  discharges  of 
approximately,  say,  1,500,  2,000,  2,500.  3,000, 
3,500  and  '1,000  gallons  per  minute,  the  head 
of  water  in  the  tank  being  made  such  as  to 
produce  the  desired  discharge.  In  starting 
the  test  the  valve  was  opened  under  a  low 
or  medium  head,  and  the  water  was  main- 
tained at  a  uniform  height  in  the  tank  during 
the  run.  After  the  flow  over  the  weir  had 
become  constant  at  about  the  desired  dis- 
charge, readings  of  the  pressure  gauges  and 
tlie  hook  gauge  were  taken  at  four  to  five  min- 
ute intervals  for  a  period  of  twenty  to  thirty 
minutes.  The  pumps  were  then  speeded  up 
and  the  head  in  the  tank  increasetl  until  a 
quantity  approximating  the  next  higher  dis- 
charge desired  was  obtained.  After  the 
flow  over  the  weir  had  been  found 
to  be  constant,  readin.gs  were  taken  in 
a  similar  manner  for  a  period  of  twenty 
to  thirty  minutes  for  the  .second  run. 
Another  increase  in  the  head  iti  the 
tank  was  then  given  and  a  run  at  the 
next  higher  discharge  was  made.  The  dis- 
charge was  increased  until  it  reached  the 
limit  of  the  capacity  of  the  pumps  for  the 
head  taken  by  the  column  under  'est.  Repiti- 
tions  were  obtained  to  give  a  check  on  the 
general  conditions  of  any  test. 

RESULTS   OF  THE  TESTS. 

The  restdts  of  the  tests  were  platted  to 
logarithmic  scale,  a  typical  case  being  shown 
by  Fig.  2.  The  ;djscissas  give  the  discharge 
in  gallons  per  minute  and  the  ordinates  the 
liead  lost  in  feet  of  water.     The  values  of  the 


vary  as  the  quare  of  the  velocity.  It  appears 
that  the  variation  as  the  square  of  the  veloci- 
ty fits  the  results  of  all  the  tests  as  closely 
as   any  power  which  could  be  selected. 

From  general  considerations  it  would  seem 
reasonable  to  expect  that  8-in.  and  12-in.  water 
columns  will  have  losses  approximately  the 
same  as  those  from  the  10-in.  water  columns- 
at  the  same  velocity  of  flow,  aUhough,  of 
course,  the  element  of  pipe  friction  through 
the  column  would  probably  differ  somewhat 
from  this,  and  result  in  a  somewhat  smaller 
loss  for  the  12-in.  columns  and  a  larger  loss 
for  the  8-in.  water  columns.  The  lines 
marked  "8-in.  water,  column,  estimated,"  and 
"12-in.  water  column,  estimated,"  are  based 
on  the  assumption  of  equal  losses  at  the  same 
velocities. 

Table  II  gives  the  loss  of  the  head  in  the 
In-in.  water  columns  for  discharges  of  3.000, 
1,(111(1  and  5.000  gallons  per  minute.  The  col- 
umn marked  "Valve"  in  the  table  gives  the 
loss  from  the  inlet  to  the  ground  line.  and. 
of  course,  includes  other  losses  than  valve 
losses.  The  column  marked  "Riser"  gives 
the  losses  from  the  ground  line  up,  including 
that  in  the  spout  in  water  columns  having 
fixed   spouts. 

Table  III  gives  coefficients  for  the  loss  of 
head   ihrough   the   water   column   in   terms   of 

the    \elocitv    head      —  If    ii    represents 

this  coelTicient,  the  loss  of  head  in  feet  equals 

n  —    V  lieing  the   velocity   in   feet  per  second 

and  .17  the  acceleration  of  gravity.  The  nomi- 
nal -ize  of  the  column  was  used  in  calculating 
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tlic  velocity.  The  coefficients  give  a  good 
means  of  comparing  the  losses  in  the  water 
columns  with  the  losses  by  friction  in  supply 
pipe,  bends,  tees,  etc.  The  table  also  gives 
tlie  equivalent  length  of  new  cast-iron  pipe 
which  will  give  the  same  frictionnl  loss  as  is 
found  in  the  water  column  itself.  .A.s  this 
length  will  vary  somewhat  with  the  velocity 
of  flow,  the  talndar  values  are  based  on  a  dis- 
charged of  4,000  gallons  per  minute. 

Comments  011  Loss  of  Head. — By  examining 
the  water  columns  it  may  be  seen  that  the 
form  of  some  of  them  is  not  in  accordance 
with  the  principles  of  good  hydraulic  design. 
Sudden  changes  in  direction,  sudden  contrac- 
tion and  e.xpansion  of  the  section  of  the 
stream,  and  tortouous  passages  are  among 
the  objections  found,  and  high  local  veloci- 
ties are  especially  troublesome.  The  high 
losses  found  in  some  of  the  water  columns 
were,  therefore,  not  unexpected.  It  seems 
probable  that  the  need  of  providing  certain 
mechanical  features  was  phiced  uppermost  in 
making  the  design,  and  that  the  hydraulic  re- 
quirements were  neglected. 

It  is  evident  that  the  rate  of  discharge 
of  water  columns  under  working  conditions 
is  much  less  than  many  engineers  have  sup- 
posed and  that  water  columns  are  frequently 
rated  too  high  in  the  catalogs  of  manufac- 
turers. A  coniparison  w-ith  the  length  of 
pipe  which  will  give  a  friction  loss  equal  to 
the  loss  through  a  10-in.  water  column  may 
help  to  give  an  appreciation  of  the  great  loss 


T.4BLE      in.— COEFFICIENT  OF      LOSS      OF 

HE.\D    IN    10-IX.  W.\TER  COLUJINS    AND 
THE  EQUIVALENT  LENGTH  OF  STR.\IGHT 
PIPE  GIVING  THE  SAME   FRICTION   LOSS. 
Coefficient 
n  in 
v= 

Desig-               n —  Equivalent  Length  ot  Pipe 

nation.                2s;  10-in.  12-in.             H-iii. 

1     6,72  338  791                1,690 

II    7.65  3S4  900                1.920 

III     6.14  308  722                1,540 

IV     7.04  354  829                1,770 

V    5.41  272  637               1,360 

VI     10.20  510  1,195                2,550 

Vll     11.30  566  1,330               2,840 

VIII     .1.5.S  280  800               1,400 

IX     5.05  284  811                1,420 

X     8.83  444  1,040                2,220 

XI     3.60  186  437                   940 

XII     3.67  190  446                   960 

XIII    4.94  256  603               1,295 

XIV     3.67  190  446                   960 


second.  Aside  from  sucli  considcr;Uions  as 
the  cost  of  pumping  and  that  of  giving  suffi- 
cient elevation  to  the  supply  tanks,  the  maxi- 
mum velocity  allowable  through  a  water  col- 
umn will  depend  upon  such  matters  as  the 
satisfactory  operation  of  valve  and  the  effect 
of  closing  tlie  valve  in  producing  water  ham- 
mer in  the  supply  main.  From  a  study  of 
these  tests  and  a  comparison  with  water  works 
practice,  it  would  seem  that  with  a  short  line 
of  pipe  from  the  supply  tank  a  velocity  of 
12  or  15  ft.  per  second  through  the  water 
column  may  be  considered  as  the  maximum 
desirable  velocity  for  ordinary  conditions,  and 
for  longer  lines  the  limiting  velocity  should 
be  smaller.  For  a  long  line  of  supply  main 
the  limit  of  allowable  velocity  would  be  per- 
haps as  low  as  8  ft.  per  second.  It  would 
seem,  then,  that  .3,000  gal.  per  min.  for  an 
8-in.  water  column,  4,000  gal.  per  min.  for 
a  10-in,  water  column,  and  6,000  gal.  per  min. 
for  a  r2-in.  water  column  may  perhaps  be 
considered  to  be  the  limit  of  desirable  flow 
tlirough  water  columns.  It  would  also  appear 
that  a  loss  of  much  mort  than  20  ft.  of  head 
for  the  discharges  just  mentioned  may  be  con- 
sidered to  be  excessive,  under  conditions  of 
ordinary  tank  supply. 

Calcidatioiis  for  Jl'atcr  Service  Instcillatijii. 
— -Although  the  calculations  involved- ;n  the 
design  of  sizes  I'or  water  service  plants  are 
not  within  the  scope  of  this  bulletin,  it  may 
l)e  convenient  to  some  readers  to  include  here 


TABLE     IV.— LOSS     OF    HEAD     IN     10-JN. 

WATER  COLUMNS, 

Loss  of 

Desig-  Head  for  Velocity  Given  in  Caption 

nation,  10  12  15  20 

1     10,3  14,6  23.2  41,4 

II     11.7  16.9  26,4  47.0 

III      9.4  13,5  21.2  37,6 

IV      10,8  15.5  24.2  43.1 

V      8,3  12,0  18.7  33.5 

VI      15,6  22,5  35.1  62.4 

VII      17.3  25.0  39.0  69,3 

VIII     8,0  12.3  19.3  34.3 

IX     8.7  12,5  19.6  34. S 

X     13,5  19,5  30.4  54.0 

XI     5,6  8.0  12.6  22,4 

XII      5,7  8,2  12,9  22.8 

XIII      7.7  11.1  17.3  '30,7 

XIV      5.7  8.2  12.9  22, S 

Note. — The    velocities    are    given    in    feet    per 

second  and  the  loss  of  head  in  feet.  These 
values  may  be  considered  also  to  be  applicable 
to  S-in,  and  12-in,  water  coluiTins.  The  loss 
given  does  not  include  the  velocity  head  of  the 
entering  water. 


radius  of  curvature  equal  to  1%  diameters  and 
if  the  water  column  used  is  a  12-in,  Type  V, 
the  following  values  of  the  heads  will  "be  ob- 
tained, if  we  neglect  loss  in  contraction  of 
section  from  14-in.  pipe  to  12-in.  column : 

Feet 
v=  of  head. 

Entrance    head    m — 2  5 

V= 

Loss  in  one  elbow  e  — l.l 

2g 

Loss  in  200  ft.  of  14-in.  pipe 6.6 

LOS.S  in  water  column 24.0 

v- 
^'clocity    head    — 4.5 

2g 

38.7 
That    is,    it    will    require   that    the    level    of 
water  in  the  supply  tank  remain  not  less  than 
38,7  ft.  above  the  level  of  the  discharge  point 
of  the  water  column. 

If  a  given  combination  of  pipe  line  and 
water  column  and  a  specified  flow  head  be  the 
known  quantities  and  it  is  desired  to  find  the 
rate  of  discharge,  the  most  convenient  process 
is  a  trial  method.  Assume  a  discharge  as 
close  to  the  probable  discharge  as  may  be  es- 
timated and  by  equation  (1)  calculate  the 
flow  head  required  to  give  this  discharge  with 
tlie  combination  of  pipe  line  and  water  col- 
umn. Divide  the  specified  flow  head  by  the 
flow  head  thus  found  by  calculation  and  call 
the  quotient  the  trial  ratio.  Multiply  the 
water  column  loss   used  in  the  calculation  bv 


T-\BLE    v.— LOSS    OF    HEAD    IN    WATER 
COLUMNS. 

Desig-     8-in. 10-in. —12-in,— 

nation.    2,000       2.500       3,000       4,000      4.500      6,000 

I...     16.7         26.0         15.5         27.7         16.7         30.0 

II...     19.0         30.0         17.7         31.5         19.0         24.0 

III...     15,6         24.6         14.2         25.3         15,6         28,2 

IV...     17.3         27.0         16.2         29.0         17.3         31.0 

V...     13.5         21.0         12.5         22,3         13.5         24.0 

VI...      25.1         39.5         23.5         41.8         25.1         45.0 

VII...     28.0         43.0         26.1         46.5         28,0         50.0 

VIII...     14.0         22.0         13.0         23.0         14.0         25.0 

IX..,     14.1         22.2         13.1         23.3         14.1         25.5 

X...     22.0         24.5         20.3         36,4         22.0         39.5 

XI...       9.5         14.6  8.7         15.4  9.2         16.7 

XII...       9.7         14.9  8.9         15.8  9.6         17.0 

XIII...     13.2         20.5         12.1         21.1         13,0         22.4 

XIV,,.       9.6         14.9  8.9         15,8  9.6         17,0 

Note, — This  table  is  based  on  the  loss  found  in 

1-in.    columns   and   on    the    assumption    that    the 

loss   of   head   at  any  given   velocity   of  water   is 

the  same  for  the  different  sizes  of  columns  of  a 

given   type.      The   loss    is   given    in   feet   of  head 

of    water    and    the    discharge    in    gallons    per 

minute. 


of  bead  in  the  water  column.  It  may  be 
shown  that  at  a  given  discharge  the  loss 
through  a  10-in.  water  column  is  equal  to  the 
frictional  loss  for  the  same  discharge  through 
a  10-in.  pipe  line  186  ft.  long  v.'ith  the  water 
column  having  the  lowest  loss  of  any  in  the 
series  except  XI,  and  566  ft.  long  with  the 
one  having  highest  loss;  or  if  a  12-in, 
pipe  be  used  to  feed  the  10-in.  water  colunui 
a  line  437  ft.  long  would  give  the  same  fric- 
tion loss  as  the  first  named  water  column  one 
l,3:-!0  ft.  long  the  same  as  the  last  named 
water  column.  If  it  is  necessai-y  to  lift 
the  water  to  a  greater  elevation  to 
provide  the  necessary  head,  it  is  evi- 
dent that  the  cost  of  pumping  water  to  the 
extra  height  and  also  the  expense  of  giving 
a  greater  elevation  to  the  tanks  must  be  con- 
siderable. The  use  of  larger  water  columns 
suggests  itself  as  one  way  of  keeping  the  lost 
head  to  a  reasonable  limit,  though  it  is  report- 
ed that  firemen  have  some  difficulty  in  hand- 
ling some  types  of  adjustable  spouts  of  the 
larger  columns. 

Tlte  Discharging  Capacity  of  Water  Col- 
7iinns. — Since  the  head  available  in  a  water 
column  depends  upon  local  and  other  condi- 
tions, and  the  economic  problem  is  so  varied, 
tlie  selection  of  a  limiting  or  maximum  veloci- 
ty of  flow  upon  which  general  design  may  be 
liased  can  not  be  made.  However,  it  is  evi- 
dent that  the  economical  velocity  through  a 
water  column  and  also  through  the  supply 
main  will  be  much  above  the  limiting  velocity 
used  in  ordinary  water  w-orks  practice  where 
contimious  flow  through  twenty-four  hours 
ami  the  cost  of  pumping  against  the  friction 
liead  of  long  lines  of  mains  combine  to  make 
tlic  economical  velocity  less  than  5  ft.  per 
second    and    sometimes   as    low    as   3    ft.    per 


a  brief  review  of  a  method  which  may  be 
used  in  making  calculations  of  sizes  of  pipe 
mains  and  loss  of  head.  The  method  here 
given  follows  the  report  of  the  Committee  on 
Water  Service  of  the  American  Railway  En- 
gineering Association,*  the  method  being  the 
joint  work  of  Mr.  Ferriday  and  the  writers. 

The  total  head  producing  flow  (called  by 
file  coinmittee  the  "flow  head"')  is  utilized  in 
overcoming  resistances  and  is  equivalent  to 
the  sum  of  several  items — velocity  head  of 
the  flowing  water,  loss  at  entrance,  friction  in 
pipe,  loss  in  elbows,  etc.,  and  loss  through  the 
water  column.  This  may  be  expressed  by  the 
following  equation ; 


// 


-  +  e  —  +  h,  +  n  —  +  -. 

'■•J        -<j  'ig      2<7 


.(1) 


where  //  is  the  "flow  head.''  ni  — .  e  —     and 

2.7      2g 

n  —  are  the  losses  in  head  at  entrance,  in  el- 

•3'7 
bow   and   tees,   and   in   the   water  column,   re- 
..,2 

spectivelv,  —  is  the  velocitv  head  of  the  issu- 

•2g 
ing  water,  and  Iti  is  the  frictional  loss  in  the 
pipe  line.  When  the  supply  main  and  the 
water  column  are  not  of  the  same  diameter, 
tlie  J'  to  be  used  in  the  several  terms  will  be 
that  for  the  size  in  whicli  the  loss  occurs. 

If  it  is  desired  to  know  the  flow  head 
necessary  to  produce  a  given  discharge,  sub- 
stitute values  in  equation  (1).  Thus,  if  6,000 
gal-  per  min,  is  to  lie  discharged  tlirough  200 
ft.  of  1 1-in.  pipe  and  there  is  one  elbow  with  a 

♦See  Proceedings,  American  Railwav  Engi- 
neering Association,  vol.  11,  p.   1161. 


this  ratio;  the  product  may  be  considered  an 
approximation  to  the  loss  which  will  be  found 
in  the  water  column  under  the  conditions 
specified.  From  the  diagram  for  water  col- 
umn losses  find  the  discharge  which  corre- 
sponds to  this  water  column  loss.  The  amount 
so  found  will  be  approximately  the  discharge 
of  the  given  combination  of  pipe  line  and 
water  column. 

As  an  example,  let  it  be  required  to  find  the 
dischage  througli  400  ft.  of  12-in,  pipe  and  a 
10  in.  water  column  of  Type  VIII.  the  line 
Iia\ing  two  elbows  with  radius  of  curvature  of 
IVi  diameters  and  the  controlling  level  of  the 
water  in  the  tank  being.  30  ft.  above  the  dis- 
charge orifice  of  the  water  column.  Assume 
tliat  the  discharge  will  be  3,000  gals,  per  min- 
ute. Then  the  necessary  head  by  equation  (1) 
niav  be  found  as  follows : 

Feet 
v=  of  head. 

Entrance   head,    m —    1,1 

v- 

Loss  in  two  elbows,  e —   1.0 

2g 

Loss  in  400  ft.  of  12-in.  pipe 8,4 

Loss  in  water  column 13.0 

Velocity    head    (10-in) 2.3 

Total   head  required 26.0 

30 
The  trial  ration  then  is  —  =  1.15,  and  the 
26 

loss  through  the  water  column  mav  be  ex- 
pected to  be  13,0  X  1.15  =  15.0  ft.  By  Fig.  3 
the  discharge  through  the  water  column  for  a 
loss  of  head  of  15  ft.  is  3,250  gals,  per  min. 
Using  equation  (1)  for  a  discharge  of  3,250 
gals,  per  min,,  the  calculated  loss  is  found  to 
he  2f),f>  ft.,  so  that  the  discharge  of  3,250  gals, 
per  min,  may  be  c^n-'Mered  to  be  sufficiently 
close. 


Tune  28,  igi  1. 
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TABLE    VI.— EXAMPLES    SHOWING    THE 
COMBINATIONS   OF    PIPE 
Note — Distances,    heads    and    losses    are 
gallons  per  minute. 
Tank 


DISCHARGE     AND    THE    LOSSES    FUR    VARIOUS 

LINES    AND    WATER    COLUMNS. 

given    in    feet;     diameters    in    inches;     discharges    in 


Depth 

in 

tank. 

IG.O 

5.0 
IG.O 

5.0 
16.0 
16.0 
16.0 

E.O 
16.0 
16.0 
16.0 
16.0 
16.0 
16.0 
16.0 
16.0 
16.0 
IG.O 
16.0 
IG.O 
IG.O 
16.0 
16.0 
16.0 
16.0 
16.0 
16.0 
16.0 


bottom 
above 
rail. 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
26.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
32.0 
32.0 
32.0 
32.0 
32.0 
32.0 
32.0 


— Pipe  Line — 
Length.    Diam. 


Water 
— Column- 


1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1.000 
1,000 
1,000 

1,000 

500 
500 
500 
500 
200 
200 
200 
200 
100 
100 
100 
1.000 
500 
200 
100 
100 
]  00 
100 


12 
12 
14 
II 
12 
14 
16 
16 
14 
14 
10 
12 
14 
14 
10 
12 
14 
11 
10 
12 
14 
14 
14 
12 
12 
14 
14 
14 


Dia. 
10 

10 
111 
10 
12 
12 
12 
12 
10 
10 
10 
10 
10 
10 
10 
10 
10 
111 
10 
10 
10 
10 
10 

10 
in 
10 
10 
12 


Des. 

V 

V 

V 

V 

V 

V 

V 

V 
XII 

VI 
XII 
XII 
XII 
VI 
XII 
XII 
XII 
VI 
XII 
XII 
XII 

V 
XII 
XII 
XII 
XII 
VII 
XII 


Dis- 
charge. 
2,370 
1,700 
2,SS0 
2,110 
2,690 
3,500 
3,950 
2.950 
3,070 
2.410 
2,25« 
2,950 
3,490 
2,580 
2.830 
3,450 
3,800 
2,720 
3.160 
3,690 
3,910 
3,560 
4,300 
4. 280 
4,520 
4,870 
3,160 
6.500 


En- 
trance 

loss. 
0.7 

0.;! 

1 1. 6 
0.4 
0,8 
0.9 
0.6 
0.4 
O.S 
0.5 
1.4 
1.1 
0.7 


1.4 
1.0 
11,6 
2.4 
l.S 
1.1 
1.0 
1.4 
o  p 

O.S 
2.9 


Velocity 
head. 
1.5 
.  0.7 
2.3 
1.1 
O.S 
1.5 
l.S 
1.2 
2  5 

i.'r, 
1.4 

•J's 

1.9 
2.2 
2.4 
3.8 
2.0 
o  - 

3^5 
4.1 
3.4 
5.0 
4.8 
5.4 
6.2 
2.7 


Elbow- 
loss,  fr 

0.5 

0.4 

0.5 

0.3 

0.7 

O.S 

0.6 

0.3 

0.5 

0.4 

1.3 

0.8 

0.7 

0.5 

2.0 

1.3 

0.9 

0.5 

2.8 

1.5 

1.1 

O.S 

1.1 

2.1 

2.3 

1.5 

2.4 

2.6 


Pipe 

iction. 

13.5 

7.6 

9.1 

5.1 
17.0 
12.8 

8.7 

5.2 
10.0 

6.5 
14.1 
10.3 

6.4 

3.7 

8.8 

5.4 

3.0 

1.7 

5.4 

3.0 

1.6 
13.2 

9.3 

7.8 

4.4 

2.3 

1.1 

4.9 


Column 
loss. 

7.8 

4.0 
11.5 

G.2 

4.7 

8.0 
10.4 

5.9 

9.3 
15.0 

5.11 

S.7 
12.0 
17.4 

S.O 
11.7 
14.4 
19.2 

9.9 
13.4 
15.3 
17.6 
1.5.4 
IS. 2 
20.4 
23.6 
29.0 
20.2 


Total. 
24.0 
13.0 
2!.0 
13.0 
24.0 
24.0 
24.0 
13.0 
23.2 
21.0 
23.2 
23.2 
23.2 
24  lo 
.(■>  9 

23!2 
23  2 
24^0 


23.2 
36.0 
35.2 
35.2 
35.2 
35.2 
36.0 
35.2 


(7)  When  a  pressure  wave  has  traveled  to  a 
free  water  surface  or  to  a  larger  body  of 
water,  a  release  of  pressure  begins  at  this  re- 
lief point  and  travels  backward  at  the  same 
speed,  about  4,000  ft.  per  second.  Tlie  water 
at  any  point  in  the  pipe  is  licld  at  its  full 
water  hammer  pressure  while  this  impulse  or 
pressure  wave  travels  on  to  tlie  point  of  re- 
lease and  bacl<.  At  ihc  valve  tlie  pressure  will 
last  the  longest.  Thus  for  a  pipe  2,000  ft. 
loue  the  water  hammer  pressure  at  the  valve 
will  be  maintained  for  one  second. 

(8)  This  first  pressure  or  first  pulsation  of 
pressure  is  followed  by  a  series  of  pul.sations 
of  diminishing  intensity.  The  water  in  the 
pipe  may  be  considered  as  a  springy  substance 
boimding  and  rebounding  from  the  closed  end. 

(!>)  This  pressure  developed  when  closure  is 
sudden  is  expressed  by  the  formula,  the  deriva- 
tion of  which  will  not  be  given  here: 

1 

.(2) 


P 


\1 


Ed 
E't 


VwE 


Table  VI  gives  examples  of  combinations 
of  pipe  lines  and  water  columns  under  as- 
sumed conditions  of  height  of  tank  and  flow 
head,  length  of  pipe  line,  and  kind  of  water 
column,  with  summarized  results  of  calcula- 
tions of  the  discharge  and  the  distribution  of 
the  flow  head  among  pipe  friction,  loss  in 
water  column,  etc. 
ao 
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hammer  is  developed  instantly  at  that  point, 
the  term  "instantly"  being  here  used  to  mean  a 
very  short  time. 

(4)  The  amount  of  this  water  hammer  in 
pounds  per  square  incli  in  pipes  of  the  size 
and  kind  here  considered  is  about  fifty-four 
times  as  much  as  the  original  velocity  of  the 
water  in  feet  per  second. 


in  which 

P  =  water  hammer  pressure  (11)S.  per  sq. 
in.),  the  maximum  additional  pressure  for  a 
given  velocity  of  flow. 

V  =  the  velocity  of  water  in  the  pipe  before 
valve  was  closed  (ft.  per  sec). 

E  =  modulus  of  clasticitv  of  the  water 
(.300,000  lbs.  per  sq.  in.). 

£'  =  modulus  of  elasticity  of  the  metal  in 
pipe  (30,000,000  lbs.  per  sq.'in.  for  steel  and 
1.5,000,000  lbs.  per  sq.  in.  for  cast  iron). 


K 

b' 
t 


':i 

Q 

5: 
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Pi5charge  in  dallons  FerMin. 


Discharge  in  dallons  FerMin 


Pi5cl)arcie  /" 


Fig.    2. — Typical    Case    of    Loss    of    Head    In        Fig.    3. — Loss    of    Head    in    Water    Columns,        Fig.   4. — Loss   of    Head    in    Riser   and    Spout, 
Water    Columns    Calumet    VIII.).  All    Forms.  All    Forms. 


PRINCIPLES      OF      WAIKK      H.\.\IMER      CVUSED      BY 
SUDDE.N    .STOPl'.\GE   OK    KI-OW. 

When  a  valve  at  the  end  of  the  pipe  line  is 
suddenly  closed,  additional  water  pressure  is 
produced  throughout  the  pipe  line.  Some  of 
tlie  conditions  and  results  attending  tlic  phe- 
nomena may  be  briefly  stated  as   follows : 

(1)  The  energy  of  the  moving  water  is  ex- 
pended in  compressing  the  water  in  the  pipe 
and  in  expanding  tlic  walls  of  the  pipe. 

(2)  An  increased  pressure  is  developed 
within  the  pipe  and  the  increase  of  pressure  is 
called  water  hammer. 

(3)  The  water  next  to  the  valve  is  imme- 
diately stopped  and  the  full  amount  of  water 


(.J)  The  water  in  ihe  pip  away  from  the 
valve  is  stopped  and  cor  pressed  layer  by 
layer,  the  full  amount  of  the  water  hammer 
developing  almost  instantly  at  any  point  as 
soon  as  the  water  between  tliat  point  and  the 
valve  has  received  its  compression. 

(())  This  pressure  wave  or  impulse  of  the 
water  hammer  (and  the  time  when  eacli  layer 
receives  its  compression)  moves  along  the 
])ipe  line  away  from  the  valve  witli  a  speed  of 
about  4,000  ft.  per  second  for  the  size  of  pipe 
ordinarily  used  in  supply  mains.  The  rate  of 
travel  is  the  same  as  the  velocity  of  sound  in 
water  as  modified  by  (he  thickness  and  elastici- 
ty of  the  walls  of  tlie  pipe. 


d  -"^-  diameter  of  pipe. 

I  =^  thickness  of  pipe  wiill. 

(/  =  acceleration  of  gravity  (32.2  ft.  per  sec. 
per  sec.) 

tc  =  weight  of  a  cubic  unit  of  water  ( 02.5 
lbs.  per  en.  ft.). 

For  cast  iron  jiipe  of  the  sizes  used  as  sup- 
ply lines  the   formula  reduces  to  approximately 

/'   =   'Av (3) 

(10)  By  sudden  closing  of  the  valve  is 
meant  that  the  effective  part  of  the  closure 
lakes  place  in  less  than  the  time  required  for 
the  first  impulse  to  travel  to  the  tank  and  to 
tlie  valve  at  a  rate  of  approximately  4.000  ft. 
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per   sec.     This   velocity    (f)    of   ihc   lln.^^llro 
wave  is  given  by  tlic  formula 

V  _     4710         


(4) 


/         Ed 


The  effective  part  of  the  closure  begins  when 
the  resistance  through  the  valve  opening  be- 
comes large  enough  to  give  a  consiilerable 
check  to  the  flow  of  water.  For  the  water 
columns  under  consideration  the  effective  part 
of  llie  closure  may  be  said  to  be  the  last  15  to 
25  per  cent  of  the  valve  movement. 

(11)  The  length  of  the  pipe  line  does  not 
enter  into  tlic  expression  for  the  amount  of 
water  hammer  developed  by  sudden  closure 
of  the  valve.  It  does  affect  the  length  of  the 
time  the  water  is  under  compression  and  hence 
in  a  way  the  damage  which  may  be  done.  The 
length  of  pipe  line  is  of  importance  in  the 
problem  in  that  if  the  valve  is  closed  in  a 
shorter  length  of  time  than  is  necessary  for 
the  valve  to  travel  out  and  back,  the  resulting 
water  hammer  is  the  same  as  that  which 
would  be  obtained  with  instantaneous  closing 
of  the  valve.  The  pressure  produced  when 
the  valve  closure  is  slow  is  discussed  in  a 
later  paragraph. 

Tlie  Effect  of  Vahc  Movement  Upon  Pres- 
sure.— The  following  theoretical  investigation 
W'ill  assist  in  obtaining  an  idea  of  what  is  tak- 
ing place  in  tlie  supply  line  after  the  valve  is 
closed,  first  for  the  case  of  slow-  closure  and 
second  for  the  case  of  sudden  closure.  In  a 
long  line  of  pipe  when  steady  flow  has  become 
established, 

Z^  It'"  I "  V'  IT 

H  =  m—  +  f  —  —  +  c—-i-  n  —  +  q  —  + 


-'S 


d    2y 


-9 


•2ff 


•(5) 


■^9 


1 


=  [(m  +  f  —  +  e  +  n  +  \-)  +  q]  —  ..(Q,) 

d  2(1 

in  whieh  q  is  the  coefficient  of  valve  loss,  a  va- 
riable whose  value  depends  upon  the  amount 

/ 

the  valve  is  closed;  in  —  is  entrance  loss,  /  — 

■2g  ^  d 

—  the   loss  in   pipe   friction,   c  —  the  loss   in 
-9  ,  Si/ 

V  y- 

elbows,  n  —  the  column   loss  and  —  the  ve- 

2S  '  2g 

locity  head.     For  simplicity  place 


Then 


m  +  f  —  +  e  +  n  +  \ 
d 


H 


ia  +  q)  - 


and 


^  a  +q 


It  will  be  noticed  that  the  velocity  of  flow 
produced  by  the  head  H  depends  upon  both  a 
and  q.  As  an  illustration,  it  has  been  found 
that  for  a  gate  valve  8'2  per  cent  closed  q  = 
41.     Then  if 

a  =  13.7.  the  velocity  in  the  pipe  after 
steady  flow  has  become  established  will  be  % 
of  the  velocity  in  the  pipe  when  the  valve  is 
open  ;  if 

a  =  .53.0,  the  velocity  will  be  %  of  that  with 
valve  open ;  if 

a  =.175.6,  the  velocity  will  be  9/10  of  that 
with  valve  open. 

These  values  show  that  the  velocity  of  flow 
is  affected  but  little  in  a  long  pipe  during  the 
first  80  per  cent  of  the  closing  of  the  valve, 
the  three  values  of  a  corresponding  to  lengths 
of  r2-in.  pipe  of  685  ft.,  2.660  ft.,  and  8.800  ft., 
respectively. 

When  the  valve  is  closed  quickly,  equation 
(7)  does  not  apply  because  a  water  hammer 
pressure  is  produced  which  forces  the  water 
past  the  valve  and  hence  keeps  the  velocity  in 
the  pipe  at  a  higher  value  than  it  would  have 


during  a  verv  gradual  closure.     If  the  valve  is 
21 

closed  in  less  time  than seconds,  it   may 

•1.000 
be  considered  a  sudden  closure,  and  the  ve- 
locity in  the  pipe  near  the  valve  at  any  valve 
position  can  be  computed  as  follows.  During 
a  partial  closure,  tlie  value  of  the  valve  coeffi- 
cient (/  lias  changed  from  (/.  to  (j=,  and  the 
head  of  resistance  at  the  valve  (neglecting  the 
back  pressure  from  the  w^ater  column  itself)  is 
now 

P  =  q..—  (8) 


■^9 
t'all  the  velocity  ts  after  the  flow  has  become 
steady.    The  pressure  at  the  valve  at  that  time 
becomes 


Ps  =  q. 


.(9) 


t's  can  be  computed  from  equation  (7)  when 
q~  is  known,  whatever  the  position  of  the 
valve. 

l-"rom  equations   (8)  and  (9) 

^  =  'n/£ (10) 

If   the  velocity   was  originally  ;■■■  the  W'ater 
hammer  generated  would  be 
p  ^  .54   {v.  —  v) .'(11) 

Substituting  for  P  in  equation   (10), 
54  w"s 

V'    =    (f"-'c') 


biv^ 


lo-ivg'vo     foil's  -y     ,,„^ 

Knowing  v,  P  can  be  found  from  equation 
(8). 

If  the  values  of  q  are  known  for  any  valve, 
the  manner  of  increase  of  pressure  during  a 
rapid  closing  of  the  valve  can  be  easily  deter- 
mined. 

Time  Pressure  and  Valve  Movement  Pres- 
sure Diagrams. — The  valve  A  (Fig.  1)  was 
partially  closed,  so  as  to  give  added  resistance 
to  flow  in  the  pipe  line.  As  valve  E  closes  it 
consumes  more  and  more  of  the  pressure  un- 
til the  entire  static  pressure  is  taken.  Obser- 
vations were  first  made  with  valve  A  slightly 
closed.  The  valve  A  was  then  closed  some- 
what more  and  another  experiment  made.  The 
pressure  at  C  was  recorded  by  a  Crosby  indi- 
cator in  two  ways;  (1)  on  a  drum  rotating  at 
a  uniform  rate,  (2)  with  the  drum  connected 
by  a  cord  to  the  valve  mechanism  and  moving 
as  the  valve  moved.  An  electric  attachment 
recorded  half  seconds  on  both  forms  of  dia- 
gram. 

UikKt  the  conditions  of  flow 


H  =  b 


-  +  q- 

■29  2a 


where   b   —    represents   all   losses   except   that 


-'i/ 


C^)       due  to  the  water  column  valve.     Hence 


.(13) 


which  is  similar  to  equation  (7). 

By  means  of  the  valve  A  any  value  of  b 
can  be  obtained,  and  as  b  is  similar  to  a  in 
equation  (7),  a  diagram  can  be  produced 
which  will  represent  the  manner  in  w'hich 
pressufe  rises  in  any  pipe  line. 

Application  to  Formation  of  Water  Hammer 
in  Supply  Lines. — The  supply  line  used  in  the 
experiments  was  too  short  to  permit  water 
hammer  to  be  developed  to  any  extent.  The 
time  pressure  and  valve  movement  pressure 
diagrams  give  information  from  which  the 
formation  of  water  hammer  in  supply  lines ' 
may  be  forecast. 

(1)  Velocities  as  high  as  15  ft.  per  sec.  in 
the  supply  line  of  a  water  column  are  not 
unconunon,  while  a  velocity  as  high  as  10  ft. 
per  sec.  is  quite  usual.  With  such  large  quan- 
tities of  water  flowin.g  it  is  necessary  that  the 
water  column  be  shut  off  promptly  when  the 
locomotive  tender  is  full.  The  time  required 
in  closing  the  valves  experimented  upon 
ranged    from   3   to    17    seconds,    most    of   the 


valves  closing  in  less  than  8  seconds.  The 
high  velocity  and  tlie  short  time  of  closure 
make  destructive  water  hammer  possible  un- 
less means  are  used  to  prevent  it.  With  a  ve- 
locity of  10  ft.  per  sec.  in  the  supply  line,  540 
lbs.  per  sq.  in.  water  hammer  is  possible. 

(2)  An  examination  of  time  pressure  and 
valve  movement  pressure  diagrams  indicates 
that  in  almost  all  the  makes  the  pressure  does 
not  begin  to  rise  rapidly  until  the  valve  is 
about  90  per  cent  closed  and  until  only  a  very 
sh»rt  time  remains  before  valve  is  completely 
closed.  Water  column  VII  (Mansfield)  is  an 
exception.  The  remaining  part  of  the  closure 
is  the  effective  portion  of  closure. 

(3)  If  the  time  in  seconds  taken  by  the 
effective  portion  of  the  closure  is  equal  to  or 
less  than  twice  the  length  of  the  supply  line  in 
feet  divided  by  4,000,  maximum  water  hammer 
w-ill  be  caused.  If  there  is  no  relief  valve  or 
other  device  for  reducing  the  water  hammer, 
the  pressure  in  pounds  per  square  inch  will  be 
approximately  54  times  the  velocity  of  the 
water  in  feet  per  second  in  the  supply  line  be- 
fore shutting  valve. 

(4)  If  the  time  in  seconds  taken  by  the 
effective  portion  of  the  closure  is  greater  than 
twice  the  length  of  the  supply  line  in  feet  di- 
vided by  4.000,  maximum  water  hammer  will 
not  be  caused.  The  magnitude  of  the  pressure 
will  depend  upon  the  manner  in  which  the  last 
part  of  the  closure  is  made. 

(5)  It  is  immaterial  how  quickly  the  first  80 
per  cent  or  so  of  the  closure  is  tuade.  By 
making  this  part  of  the  closure  in  less  time, 
the  time  saved  can  be  used  in  making  the  last 
part  of  the  closure  more  gradual. 

Pressures  Produced  by  Slow  Closure  of 
Valz'e. — In  some  of  the  preceding  paragraphs 
the  water  hammer  produced  by  sudden  closure 
of  valve  was  discussed.  When  the  time  taken 
to  make  the  effective  part  of  the  valve  closure 
is  greater  than  the  time  required  for  the  pres- 
sure wave  to  make  a  circuit  out  and  back,  the 
amount  of  water  hammer  will  be  less  than 
given  by  the  formula  for  maximum  water 
hammer.  In  case  the  time  taken  for  closure 
becomes  so  much  greater  that  the  pressure  at 
tlie  valve  is  hardly  more  than  the  resistance 
w^hich  the  partially  closed  valve  gives  to  the 
passage  of  the  amount  of  water  carried  at  a 
given  instant  (and  hence  no  real  water  ham- 
niLT  is  produced  or  so  little  that  it  need  not  be 
considered),  the  problem  is  of  a  quite  different 
nature.  The  following  method  for  determin- 
ing the  effect  of  slow  closure  may  be  used : 

From  the  principle  of  impulse  and  momen- 
tum, 

f/      ,         fv       62.51 

J/'^<^'  -J.'  32:2-^144'^^ 'I'l^ 

where 

P  =  resultant  pressure  in  lb.  per  sq,  in.  at 
any  instant. 

/  =  time  in  seconds. 

;■  =  velocity  in  pipe  in  ft.  per  sec.  at  any 
instant. 

/  =  length  of  pipe  in  feet. 

For  very  short  intervals  of  time  and  small 
changes    of    velocity,    the    approximate    form 
mav  be  used : 
Pit  —  t')  =  0.0135  /  (v  —  v') (15) 

If  the  law  of  the  valve  movement  and  the 
carresponding  valve  resistance  during  closure 
arc  known  (that  is,  if  the  time  pressure  dia- 
gram and  the  valve  movement  pressure  are 
.given,  or  if  the  coefficient  of  valve 
resistance  and  the  law  of  valve  closure 
are  known),  the  pressures  produced  dur- 
ing slow  closure  may  be  calculated  approxi- 
mately by  the  use  of  equations   (8)   and  (15). 

If  the  resistance  of  the  valve  through  the 
last  part  of  closure  were  maintained  in  such  a 
way  that  P  would  remain  constant,  the  time 
required  to  make  this  part  of  tJic  closure 
wouUl  be  : 
0.0135  fo 

/   =  (16) 

P 

It  is  not  practicable  to  obtain  such  a  valve 
movement.  For  ordinary  methods  of  closing, 
the  pressure  will  ncccssarilv  be  variable  and 
the  maximum  pressure  w'ill.  in  general,  be 
larger  than  that  given  by  this  equation. 
Sice  of  Relief  I'ak'c. — It  is  the  purpose  of 
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this  paper  to  indicate  rational  metliod  of  ob- 
taining tlie  size  of  opening  required  for  the 
relief  valve. 

Let  the  velocity  in  the  supply  line  be  repre- 
sented by  V.  Consider  that  the  relief  valve 
keeps  the  pressure  down  to  some  value  P  lbs. 
per  sq.  in.  above  static  pressure,  and  that  p  is 
static  pressure.  The  pressure  P  may  be  con- 
sidered to  be  generated  according  to  the  law 
of  water  hammer.  To  produce  this  pressure 
P  then  the  velocity  in  the  pipe  must  be  re- 
duced by  an  amount  v.  The  formula  for 
pressure  produced  by  water  hanuner  may  be 
written  P  =  hv',  where  h  is  the  coefficient  by 
wliich  the  change  in  velocity  j''  is  multiplied  to 
find  the  pressure  produced;  h  may  be  called 
54    for   the    pipes    ordinarilv   used    for    supply 

P 

lines.     The  velocitv  in  the  pipe  is  now  ;■ 

h 
ft.  per  sec.  The  water  must  now  all  flow 
through  the  relief  valve.  The  pressure  at 
this  point  is  P  lbs.  per  sq.  in.  above  static 
pressure  or  2.3  P  ft.  of  head.  If  A  is  area  of 
pipe,  a  the  area  of  relief  valve  and  c  the  co- 
efficient of  discharge  of  the  relief  valve,  then 


ra  V2g  X  2.3  (P  +  p) 


c\4.C-,g(P+  p) 
Substituting  /;   =  .")4  and  simplifving. 

'    ~  54 


(17) 


.4 


(18) 


12.2c\P  -t-  p 

The  value  of  the  coefficient  of  discharge  c 
of  the  relief  valve  depends  upon  the  shape 
and  amount  of  opening  and  upon  the  condi- 
tions just  inside  tlie  valve;  the  valve  may 
open  freely  into  air,  or  the  passages  may  be 
constricted  at  places  before  reaching  the  out- 
let, conditions  whicli  will  cause  great  differ- 
ences in  the  coefficient  of  discharge.  The  co- 
eflicient  of  discharge  may  be  determined  by 
blocking  the  valve  open  and  testing  its  dis- 
charging capacity  separate  from  the  water 
column  itself.  The  range  of  the  coefficient, 
based  on  the  nominal  size,  is  from  0.2  to  0.6. 
If  the  outlet  is  constricted  it  will  be  less. 

SUMMARY. 

The  following  comments  on  the  work  are 
offered : 

1.  Tke  tests  give  the  loss  of  head  for  va- 
rious rates  of  discharge  in  the  principal  types 
of  locomotive  water  columns  in  use  in  the 
United  States.  The  loss  through  the  valve 
and  through  the  riser  of  the  water  columns 
were  each  determined. 

2.  At  a  discharge  of  4.000  gals,  per  min.  the 
loss  of  head  through  the  water  colunms  ranged 
from  15.4  ft.  of  head  to  46.5  ft.  of  head.  The 
resistance  to  flow  is  surprisingly  high — mucli 
higher  than  has  usually  been  estimated.  It  is 
evident*  that  the  discliarge  of  water  columns 
under  working  conditions  is  smaller  in  many 
cases  than  has  been  estimated.  It  is  worth 
noting  that  the  water  columns  which  give  high 


resistances    include    types    wliich    are    used    in 
large  numbers  by  the  railroads  of  the  country. 

3.  .\  comparison  with  the  frictional  losses 
through  pipes  and  elbows  will  help  to  give  a 
fuller  conception  of  this  high  loss  of  head. 
For  the  water  column  which  gave  the  highest 
resistance,  the  loss  of  head  is  equal  to  the 
frictional  loss  for  the  same  discharge  through 
a  10-in.  line  of  straight  pipe  566  ft.  long. 
Similarly  this  loss  is  25  times  as  nnich  as  tha' 
through  a  10-in.  elbow. 

4.  An  examination  of  some  of  the  types 
shows  that  the  forms  of  the  valves  and  pass- 
ages do  not  accord  with  the  principles  of  good 
hydraulic  design.  Sudden  change  in  direction, 
sudden  contraction  and  expansion  of  the  sec- 
tion of  the  stream,  and  tortuous  passages  are 
among  the  objections  to  be  found,  and  high 
local  velocities  are  especially  troublesome. 
Meclianical  features  of  construction,  inspection 
and  repair  seem  to  have  crowded  out  consid- 
eration of  hydraulic  efficiency. 

5.  The  telescopic  adjustable  spout  with  its 
large  cross  section  shows  lower  losses  than 
the  fixed  spout,  though  it  must  be  borne  in 
mind  that  the  point  of  discharge  taken  in 
water  columns  with  telescopic  adjustable 
spouts  is  at  the  end  of  the  riser,  and  that  for 
this  reason  the  lift  is  greater  than  with  the 
fixed  spout.  The  ball  and  socket  spout  gives 
about  the  same  friction  loss  as  the  rigid  spout, 
but  it  has  the  advantage  that  the  point  of  dis- 
charge is  usually  lower.  It  may  also  be  noted 
that  the  anti-splash  devices  use  up  head  in 
providing  a  solid  stream. 

6.  The  maximum  velocity  allowable  through 
a  water  column  will  depend  upon  such  matters 
as  the  satisfactory  operation  of  the  valve  and 
also  upon  the  effect  of  closing  the  valve  in  the 
development  of  water  hammer  in  the  supply 
main.  With  a  short  line  from  the  supply  tank 
a  velocity  of  12  or  15  ft.  per  sec.  through  the 
water  column  may  be  considered  as  the  maxi- 
mum desirable  velocity  for  ordinary  condi- 
tions, and  for  longer  lines  the  limiting  ve- 
locity may  perhaps  be  as  low-  as  8  ft.  per  sec. 
It  would  seem  that  3,000  gals,  per  min.  for  an 
S-in.  water  column,  4,000  gals,  per  min.  for  a 
10-in.  water  column,  and  6.O00  gals,  per  min. 
for  a  12-in.  water  column  may  be  considered 
to  be  the  limit  of  desirable  discharge.  It 
would  seem  that  for  the  rates  of  discharge 
just  noted  the  allowable  loss  through  the 
water  column  itself  should  not  be  much  more 
than  20  ft.,  and  that  the  limit  may  well  be 
placed  at  less  than  20  ft. 

7.  The  method  outlined  for  making  calcula- 
tions of  the  losses  of  head  and  discharge  in 
water  service  installations  is  a  convenient  one. 
By  means  of  diagrams  for  friction  in  pipe  and 
elbows  and  for  loss  through  the  water  column 
and  the  use  of  the  trial  ratio,  the  discharge 
given  by  any  flow  head  may  'h.  calculateil 
without  the  labor  attendant  upon  the  use  of 
the  usual  formulas  for  flow  of  water  in  pipes. 

8.  The  examples  of  combinations  of  pipe 
lines  and  water  columns  given  in  Table  6 
illustrate  the  distribution  of  losses  in  such  in- 
stallations. There  is  an  advantage  in  a  large 
pipe  by  reason  of  the  large  discharge  for  a 
given  head  and  also  in  the  smaller  opportunity 


for  water  hanuner.  In  an  installation  having 
a  high  head  .ivailable  (as  in  some  gravity 
lines)  the  pipe  may  well  be  smaller  than  in 
the  common  installation,  provided  the  ar- 
rangement of  the  v;dve  closure  guards  against 
water  hammer  and  proper  relief  valves  are 
used. 

K.  The  water  hammer  pressure  generated  in 
a  pipe  line  when  a  valve  is  closed  suddenly 
.and  no  relief  valve  is  used,  for  (he  sizes  and 
thicknesses  of  pipe  used  in  ordinary  water 
service  installations,  will  be,  in  lbs.  per  sq.  in., 
about  54  times  the  velocity  of  water  in  the 
pipe  in  ft.  per  sec.  The  term  "sudden  closure" 
is  here  taken  to  mean  that  the  time  consumed 
in  that  part  of  the  valve  movement  which 
gives  relatively  high  valve  resistance  is  less 
than  the  time  required  for  the  pressure  im- 
pulse to  travel  from  the  valve  through  the 
pipe  line  to  tank  and  back  at  a  speed  of  about 
4.000  ft.  per  sec.  This  effective  portion  for  all 
but  two  of  the  water  colunms  tested  was  the 
last  15  per  cent  of  the  valve  movement. 

10.  For  a  slow  closure  tlic  resistance  through 
the  valve  opening  is  the  chief  force  in  stopping 
the  mass  of  water. 

11.  In  all  but  one  of  the  water  columns  test- 
ed the  resistance  through  the  valve  opening 
was  not  markedly  larger  than  that  at  full 
opening  until  the  valve  had  attained  at  least 
85  per  cent  of  its  closure.  Since  during  the 
first  85  per  cent  of  the  valve  movement  little 
work  is  done  in  stopping  the  water  and  since 
during  this  portion  of  the  valve  movement 
water  hammer  will  not  be  developed  even 
with  rapid  closing,  it  follows  that  it  is  imma- 
terial how  quickly  this  first  85  per  cent  of 
closure  is  made.  The  time  thus  saved  may 
well  be  used  in  lengthening  tlie  time  for  the 
remaining  15  per  cent  of  closure.  The  time 
pressure  diagram  and  the  valve  movement 
pressure  diagram  of  one  of  the  newer  forms 
of  water  column  illustrate  the  hydraulic  ad- 
vantages which  may  be  gained  in  this  way. 

12.  With  time  pressure  and  valve  movement 
pressure  diagrams,  and  knowing  the  head,  di- 
ameter and  length  of  the  pipe  line,  the  pres- 
sure which  will  be  developed  when  the  valve  is 
closed  in  a  given  time  (slow  closure)  may  be 
worked  out  approximately  by  the  method  giv- 
en under  the  heading  "Pressure  Produced  by 
Slow  Closure  of  Valve." 

13.  When  a  relief  valve  is  used  as  an  auxil- 
iary device,  the  size  of  the  effective  opening 
through  the  relief  valve  itself  may  be  calcu- 
lated from  equation  (18).  Although  relief 
valves  offer  a  protection  against  excessive 
pressure,  they  do  not  of  themselves  fully  solve 
the  problem  of  stopping  the  mass  of  water. 
The  type  of  water  column  having  an  internal 
relief  valve  wdiich  forms  the  seat  for  tlie 
cylindrical  v.alve  itself  may  be  expected  to  give 
relief  from  high  pressure  with  rapid  closing, 
provided  it  is  proportioned  to  furnish  the 
proper  resistance  to  flow  to  suit  the  condi- 
tions of  flow  head  and  length  of  pipe  line. 

14.  From  general  considerations  it  is  reason- 
able to  expect  that  8-in.  and  12-in.  water  col- 
umns will  have  losses  approximately  the  same 
as  those  foimd  in  the  10-in.  water  colunms  at 
the  same  veli,icity  of  flow. 
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The  Appraisal  of  the  Madison  Gas  and 
Electric  Co. 

In  our  issue  of  "June  14  was  given  an  ab- 
stract of  the  decision  of  the  Wisconsin  Rail- 
road Commission  in  the  case  of  the  State 
Journal  Printing  Co.  vs.  Madison  Gas  and 
Electric  Co.,  ami  that  abstract  related  to  the 
method  of  determining  the  going  value  of  the 
business  of  the  Madison  Gas  and  Electric  Co. 

In  our  issue  of  June  21  we  gave  an  abstract 
of  the  same  decision  relating  to  the  method 
of  appraising  the  land  by  the  sales  ntethod. 

The  following  is  an  abstract  of  the  Com- 
mission's decision  as  to  the  appraised  value  of 
the  physical  property  of  the  company: 

III  the  making  of  valuations  of  utility  prop- 
erties   under   ch.    490.    Laws   of    lOit".   an    ele- 


ment of  cost  or  value  has  been  justly  recog- 
nized in  a  sum  which  in  case  of  reconstruction 
would  lie  required  for  cn.ginecring  interest 
and  contingencies.  In  making  the  tentative 
\aluatioii  herein  on  the  cost  of  the  physical 
parts  of  the  plants.  10  per  cent  was  added  to 
their  cost  value.  This  item  received  further 
consideration  by  the  engineer  of  the  Commis- 
sion, with  the  result  that  in  the  revision  it 
was  changed  to  12  per  cent.  This  rate,  how- 
ever, was  not  satisfactory  to  respondent,  and 
testimony  of  experts  was  adduced  on  the 
point  in  controversy.  Respondent  directed  its 
proof  toward  an  allowance  of  18  per  cent  for 
these  elements. 

P.ngincering.  Practically  all  of  the  witnesses 
in  this  case  who  were  examined  in  relation 
to    the    cost   of   engineering,    placed    this   cost 


at  about  5  per  cent  on  the  cost  of  the  physical 
Ijlant.  and  there  is,  therefore,  no  division  in 
the  testimony  insofar  as  this  item  is  con- 
cerned. An  amount  that  is  equal  to  5  per 
cent  on  this  cost  is  no  doubt  suflicient  to  cov- 
er the  expense  of  engineering.  In  f.act,  it  is 
more  than  likely  that  in  practice  this  amount 
is  often  higher  than  the  actual  cost.  For  the 
original  part  of  the  plant  the  cost  of  engi- 
neering may  be  fully  5  per  cent.  For  subse- 
quent extensions,  however,  it  is  apt  to  be 
lower  than  this,  and  this  for  the  reason  that 
such  extensions  are  often  planned  and  super- 
vised by  the  officers  of  the  company  who  are 
drnwing  regular  salaries  which  are  charged  to 
the  operating  expenses.  In  other  words,  the 
plants  are  in  this  way  extended  without  any 
additional   cost    for  engineering.     Tlie   proper 
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treatment  of  the  officers'  salaries  in  such 
cases  would  probably  be  to  divide  them  up 
between  the  operating  and  construction,  on 
the  basis  of  the  time  devoted  to  each  of  these 
branches  of  the  work;  but  in  actual  practice 
this  is  not  often  done.  If  in  such  cases  the 
cost  of  engineering  goes  into  operating  ex- 
penses, it  is  clear  that  it  should  not  also  go 
into  construction,  and  vice  versa.  In  eitlier  or 
both  cases  the  total  cost  of  engineering  to  the 
company  is  likely  to  be  lower  for  extensions 
than  for  the  original  part  of  the  plant,  "fhis 
is  a  point  that  is  frequently  overlooked  in  con- 
sidering both  engineering  and  piecemeal  con- 
struction. 

Interest.  The  cost  of  interest  during  con- 
struction was  the  subject  of  much  testimony. 
The  staff  of  the  Commission  used  3  per  cent 
under  the  assumption  of  one-year  construction, 
but  changed  it  to  4  per  cent,  because  it  was 
estituated  that  the  construction  might  require 
more  than  one  open  season.  Interest  at  3 
per  cent  under  a  one-year  construction  period 
would  be  at  the  rate  of  (5  per  cent  for  the 
whole  amount  of  capital  during  half  of  the 
period  of  construction.  The  same  rule  would 
give  6  per  cent  under  an  assumption  of  a 
two-year  construction  period.  For  this  prop- 
osition the  respondent  contended,  pointing 
to  the  apparent  adoption  of  the  proposition  by 
the  staflf  when  the  staff  was  proceeding  under 
the  assumption  of  the  one-year  construction 
period,  and  also  bringing  the  testimony  of  ex- 
perts as  to  the  cost  of  the  money  which  it 
w-ould  be  necessary  to  borrow  and  have  avail- 
able as  needed  during  the  construction  period. 
A  good  deal  of  this  testimony  dwelt  upon  the 
practical  financing  of  construction,  dealing 
with  the  rate  that  would  have  to  be  paid  for 
money  borrowed,  how  much  would  have  to 
be  borrowed  at  various  stages  of  construc- 
tion, and  as  to  whether  some  of  the  monev 
bargained  for  could  be  placed  at  interest  until 
needed  and  so,  by  the  earning  of  return  in- 
terest, reduce  the  net  cost  of  the  money  during 
the  construction  period. 

While  all  these  points  are  interesting  and 
contribute  to  an  intelligent  discussion  and  de- 
termination of  the  question  at  issue,  it  would 
seem  that  the  interest  during  construction, 
correctly  allowable  in  a  valuation  under  ordi- 
nary conditions,  would  be  interest  at  the  cur- 
rent rate  on  the  cost  of  each  part  of  the 
plant  during  its  construction.  The  element 
of  cost  by  reason  of  interest  during  construc- 
tion is  one  which  can  not  be  escaped.  It  is 
present  to  some  extent,  no  matter  what  the 
method  of  financing  the  construction  may  be. 
From  the  time  an  investment  for  construction 
is  made  until  the  completion  of  the  entire 
plant  enables  that  investment  to  become  active 
as  an  integral  part  of  a  working  whole,  there 
is  the  element  of  interest,  for  that  investment 
is  necessarily  involved  and  is  necessarily  idle 
until  the  completion  of  the  plant  to  a  working 
point.  The  fact  of  interest,  like  the  fact  of 
depreciation,  is  present,  no  matter  what  meth- 
od be  employed  for  the  financing  of  it.  This 
is  as  true  when  the  money  is  furnished  by  the 
owners  as  when  it  is  borrowed  by  them.  '  The 
theory  upon  which  such  interest  rests  is  sound, 
and  remains  so  even  in  isolated  cases  where 
the  investors  may  decide  to  charge  no  interest 
and  choose  to  donate  the  same  to  the  con- 
sumers in  the  way  of  lower  charges  for  the 
services  rendered.  Even  if  the  company  let  a 
contract  for  the  complete  construction  of  a 
plant,  to  be  paid  for  in  no  part  until  wholly 
completed  to  the  operating  point,  interest  cost 
would  come  in  as  a  part  of  the  contract  price, 
even  though  not  expressly  set  forth.  In  that 
case  the  contractor  would  have  to  ask  a  higher 
price  to  cover  the  interest  cost.  Some  addi- 
tional compensation  is  needed  for  the  invest- 
ment made  by  him  during  the  progress  of  the 
work  and  which  is  necessarily  idle  until  the 
completion  of  the  plant.  Should  the  company 
itself  construct  the  plant  and  be  able  to  ar- 
range to  do  the  entire  work  on  credit — gath- 
ering the  material,  machines  and  equipment, 
labor  and  everything  additional  needed  on 
credit,  to  be  paid  for  at  the  completion  of  the 
plant  at  the  point  of  operation — the  interest 
cost  would  enter  nevertheless  in  some  form 
in  the  en'.ire  cost  of  construction. 

The    element    of    interest    durmg    construc- 


tion, theoretically,  is  the  current  rate  for  the 
use  of  each  item  of  the  outlays  during  the 
time  which  intervenes  between  each  such  out- 
lay and  the  date  of  the  completion  of  the  plant 
UD  to  the  point  of  operation.  The  sum  of 
these  charges,  however,  is  the  minimum 
amount  that  should  be  allowed  as  interest  dur- 
ing construction.  .-\s  a  practical  question,  it 
would  seem  inevitable  that  the  actual  interest 
cost  might,  in  some  ctises,  be  even  greater 
than  this,  for  the  money  might  have  to  be 
provided  in  advance  of  the  installation  of  the 
integral  parts  of  the  plant.  Land  has  to  be 
provided,  franchises  secured,  organization  ef- 
fected, bonds  marketed  and  much  expense  in- 
curred at  the  start.  The  opinion,  however, 
seems  to  prevail  that  all  the  money  should  be 
figured  as  under  interest  for  half  the  con- 
struction period.  This  is  equivalent  to  an 
assumption  that  the  expenditures  involved  in 
construction  would  follow  a  uniform  curve 
from  the  commencement  of  construction  to 
completion  thereof  to  the  point  of  operation, 
and  that  money  could  be  borrowed  just  as 
needed  or.  if  l)orrowed  all  at  the  beginning, 
could  be  placed  at  interest  at  the  rate  paid 
for  the  whole  amount  and  withdrawn  as  fast 
as  needed  in  the  work  of  construction. 

Such  an  assuiuption  is  no  doubt  warranted 
in  cases  wdiere  those  who  construct  the  plants 
possess  ample  means  or  good  credit.  For  in 
that  event  they  can  undoubtedly  make  such 
arrangements  for  the  necessary  funds  that  no 
interest  charges  are  incurred  on  the  money 
for  any  other  time  than  the  period  during 
which  it  is  actually  used.  Thus,  if  the  plant 
is  not  larger  than  can  be  built  during  the 
open  season  of,  say,  six  months'  duration,  tl'e 
probabilities  are  that  interest  would  have  to 
be  paid  for  this  time  only,  and  that,  with  the 
current  rate  at  6  per  cent,  the  interest  charges 
would  not  exceed  3  per  cent  on  the  entire  cost 
for  six  months.  There  are  undoubtedly  many 
plants  where  the  interest  chargeable  to  con- 
struction is  relatively  no  greater  than  this. 

When  the  plants  must  be  financed  under 
less  favorable  conditions,  the  chances  are  that 
the  interest  chargeable  to  construction  is 
greater  than  that  just  outlined.  In  some  cases, 
for  instance,  the  conditions  upon  which  the 
money  is  obtained  are  such  that  interest 
charges  on  the  entire  cost  of  construction  be- 
gins at  the  time  or  even  before  actual  con- 
struction is  begun.  In  addition  to  this  the 
bonds  or  other  securities  upon  which  the 
money  is  secured  often  have  to' be  sold  at  dis- 
counts. When  money  is  thus  obtained  in  ad- 
vance, part  of  the  interest  charges  may,  of 
course,  be  offset  by  re-investing  the  money 
until  needed.  But  as  such  investments  must 
be  made  for  short  periods  only,  the  interest 
obtained  therein  is  usually  much  less  than 
sufficient  to  offset  the  amount  paid  by  the 
company.  Plants  which  must  be  financed  un- 
der such  or  similar  conditions  may  have  very 
heavy  interest  charges  to  meet  for  construc- 
tion. But  if  the  plants  are  needed  and  the 
conditions  are  such  that  money  can  not  be 
had  on  any  better  terms,  such  interest  charges, 
though  relatively  large,  would  seem  to  be 
unavoidable.  Such  interest  charges  must 
either  be  paid  or  the  municipality  be  com- 
pelled to  do  without  the  utility.  The  amount 
will  depend  largely  upon  commercial  condi- 
tions. 

But  whatever  the  interest  rate  may  be  in 
any  particular  case,  it  is  likely  to  be  consid- 
erably higher  for  the  original  plant  than  for 
subsequent  extensions  to  it.  This  is  due  partly 
to  improvements  in  the  credit  of  the  plant, 
and  partly  to  the  fact  that  for  a  plant  that  is 
in  operation  and  earning  money  there  are 
many  ways  in  which  the  income  nd  the  work- 
ing capital  can  temporarily  be  so  used  as  to 
keep  down  the  interest  charges  for  new  addi- 
tions without  materially  affecting  either  the 
income  or  operating  expenses  of  the  plant. 
That  this  is  the  case,  is  so  obvious  as  not  to 
require    further   illustration. 

The  plant  involved  here  appears  to  have 
been  iit  fairly  sound  financial  condition,  at 
least  from  the  time  the  present  owners  se- 
cured possession.  It  is  true  that  the  testimony 
shows  that  a  certain  amount  of  stock  had  to 
be  given  as  a  bonus  with  each  given  amount 
of  bonds  in  order  that  these  bonds  might  be 


disposed  of  at  par.  While  this  fact  w^ould 
seem  to  indicate  that  the  credit  of  the  plant 
was  not  the  best,  an  investigation  into  the  cir- 
cumstances surrounding  these  transactions 
show  quite  clearly  that  these  facts  are  not  a 
triie  measure  of  the  actual  situation.  Upon 
going  over  the  facts,  with  this  end  in  mind, 
wc  have  not  discovered  anything  which  could 
lead  us  to  the  conclusion  that  these  plants 
have  not  been  able  to  obtain  all  the  money 
they  needed  at  current  rates  of  interest  and 
on  such  terms,  in  other  respects,  that  little  or 
no  interest  would  have  to  be  paid  on  idle 
funds  or  for  unusual  conditions  generally.  In 
view  of  all  this,  it  appears  to  us  that  the  in- 
terest allowed  by  the  staff  in  this  particular 
case  is  not  unreasonably  low  under  the  cir- 
cumstances. 

Expenses  for  Legal  Work,  Organization, 
Casualty  Insnrance,  Omissions  and  Contin- 
gencies. In  the  tentative  valuation  the  engi- 
neer of  the  Commission  allowed  2  per  cent  for 
various  items,  including  contingencies,  omis- 
sions, liability  for  casualties,  legal  and  organ- 
ization expenses,  etc.,  but  in  the  revision  al- 
lowed 3  per  cent  on  this  account.  One  of  the 
respondent's  witnesses  testified,  that  in  his  val- 
uation work  he  had  been  in  the  habit  of  allow- 
nig  4  per  cent  for  these  items.  The  other 
three  witnesses  of  respondent  testifying  on 
this  point  declared  that  7  per  cent  would  be 
necessary  to  cover  these  iteius,  and  they 
agreed  in  their  distribution  of  the  7  per  cent 
into  2  per  cent  for  omissions  and  contin- 
gencies, 3  per  cent  for  legal  and  organization 
expenses,  and  2  per  cent  for  casualty  liability. 
These  witnesses  testified  that,  no  matter  how 
carefully  an  inventory  were  made  and  scru- 
tinized, there  would  be  omissions,  and  also 
many  contingencies  arise  in  the  course  of  con- 
struction which  occasion  expense.  This  line 
of  testimony  sought  to  show  that  few  success- 
ful engineers  would  figure  omissions  and  con- 
tingencies at  less  than  10  per  cent,  that  in  the 
case  of  the  building  of  a  new  plant  these 
costs  w-ould  be  higher,  but  considering  the  fact 
that  in  this  unusual  and  abnormal  case  there 
was  especial  opportunity  for  completeness  and 
repeated  scrutiny  of  the  inventory,  the  item 
had  been  figured  dow-n  to  2  per  cent.  The  cost 
of  accidents  in  shipment,  breakage  of  machin- 
ery shipped  at  risk  of  company,  was  sug- 
gested as  a  certain   cost   entering  here. 

Under  legal  and  organization  expenses,  wit- 
nesses would  put  the  cost  of  lawyers,  of  ef- 
fecting the  corporate  (not  construction)  or- 
ganization, of  preparing  bonds  and  marketing 
stock,  besides  obtaining  necessary  franchises. 
Witnesses  declared  that  heavy  legal  expenses 
w-ere  bound  to  occur,  frequently  being  much 
greater  than  allowed  here.  One  witness  re- 
called a  case  in  which  litigation,  resulting 
from  a  flood  and  the  destruction  of  a  dam, 
cost  2-5  per  cent  of  the  total  construction  cost 
of  $800,000.  The  fact  was  shown,  by  ex- 
hibits introduced  by  respondent,  that  the 
actual  legal  expenses  in  connection  w'ith  the 
organization  of  respondent  in  189(5  had  been 
only  $l,098.,i6  for  the  gas  end  of  the  "business, 
and  $61.5. .5(5  for  the  electric  end,  a  total  of 
$2,314.12  for  the  entire  company.  An  allow- 
ance of  3  per  cent  on  this  account  would 
.'tnount  to  some  $24,000,  so  that  the  actua' 
legal  expenses  incurred  in  the  organization  of 
respondent  company  were  less  than  one-tenth 
if  the  amount  claimed  by  its  witnesses. 

Witnesses  for  respondeat  asserted  that  re- 
sponsible contractors  always  figured  in  an 
amomit  of  expense  due  to  accidents,  loss  of 
materials  during  construction,  injury  to  em- 
ployes and  to  the  public.  This,  they  main- 
tained, would  not  be  less  than  2  per  cent  un- 
der average  conditions.  In  some  cases  it 
would  be  very  light  and  in  others  exceedingly 
heavy.  These  risks  carried  insurance  rates 
so  high  that  it  was  impracticable  to  insure 
against  such  losses,  their  cost  enters,  however, 
into  the  contractor's  estimate. 

It  IS  easily  conceivable  that  the  amounts  in- 
curred for  the  items  mentioned  might  greatly 
exceed  3  per  cent  on  the  cost  of  the  plant. 
As  was  pointed  out  in  connection  w^ith  the 
rate  of  interest  chargeable  to  construction, 
conditions  are  sometimes  met  with  that  may 
cause  the  outlays  for  these  similar  items  to 
reach    almost   abnormal   proportions.      Abnor- 
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mal  conditions,  liowever,  do  not  appear  tc 
have  been  present  in  this  case.  While  the 
amount  allowed  by  the  staff  appears  to  be  no 
higher  than  it  should  be,  we  have  not  discov- 
ered good  grounds  upon  which  to  increase  it. 

Cost  of  Piecoiieal  Over  Continuous  Con- 
struction.— Respondent  claiined  a  substantial 
allowance  in  the  valuation  by  reason  of  the 
fact  that  it  costs  more  to  construct  a  plant 
by  piecemeal  than  as  one  continuous  piece  of 
work,  as  would  be  the  case  under  a  general 
construction  contract,  and  that  the  assump- 
tion in  the  valuation  herein  was  continuous 
construction  rather  than  piecemeal  construc- 
tion. Respondent's  expert  witnesses  esti- 
mated that  the  additional  cost  of  piecemeal 
construction  over  continuous  construction 
would  be  not  less  than  1.5  per  cent,  and  re- 
spondent claimed  an  allowance  of  $143,455  to 
reproduction  cost,  or  $116,291  to  present  value 
on  this  account. 

The  engineer  of  the  Commission  stated  at 
the  hearing,  and  in  his  revised  statement  of 
valuation,  that  the  inventory  valuation  was 
sufficiently  high  to  cover  this  alleged  extra 
cost  by  reason  of  piecemeal  construciion. 
In  making  the  valuation  each  item  had  been 
taken  separately,  as  though  purchased  in  open 
market,  and  no  consideration  was  had  of  the 
fact  that  the  company  or  contractor  would  se- 
cure special  figures  in  purchasing  larger  quan- 
tities of  the  material,  equipment  and  labor. 
Actual  conditions  of  construction  had  been 
liberally  represented.  While  an  added  cost  of 
piecemeal  construction  over  continuous  con- 
struction was  recognized  by  the  engineer,  due 
to  the  embarrassment  necessitated  by  main- 
taining continuous  operation  of  the  plant,  the 
engineer  maintained  that  there  would  be  none 
with  respect  to  a  large  part  of  the  plant  in 
this   case. 

In  cases,  if  any,  where  the  average  figures 
taken  for  cost  and  installation  were  insuffi- 
cient to  cover  contingent  cost,  arising  through 
the  necessity  of  maintaining  uninterrupted 
operation  of  the  plant,  the  engineer  stated  that 
such  contingent  cost  would  be  covered  in  the 
allowance  for  contingencies.  He  also  stated 
that  the  appraisal  doubtless  contained  some 
figures  that  are  lower  than  the  actual  cost  to 
the  company,  as  well  as  other  figures  that  are 
greater  than  the  actual  cost  to  the  company. 
There  are  very  likely  to  be  variations  in  both 
directions,  but  it  is  more  than  likely  that  these 
variations  will  offset  each  other.  The  cost  of 
piecemeal  construction  was  given  further  care- 
ful consideration  and  investigation  by  the 
staff  of  the  Commission,  and  the  chief  engi- 
neer, in  connection  with  the  revised  valuation, 
made   the    following   statement : 

■S^'e  have  very  recently  liad  under  eonsidera- 
tioii  the  relationship  of  cost  of  reproducing  such 
properties  as  are  involved  in  this  case  on  a  tiasis 
of  continuous  construction  as  contrasted  with  the 
so-called  piecemeal  ha.sis.  As  a  result  of  these 
further  studies,  it  now  appears  that  our  valua- 
tion, as  made  uiuhr  entirely  normal  conditions, 
give  results  somewhat  in  excess  of  actual  costs 
under  the  contract  or  continuous  construction 
system.  We  therefore  feel  that  there  is  suf- 
ficient margin  between  the  results  obtained  by 
our  established  method  of  valuing  such  proper- 
ties and  those  on  the  strict  contract  basis  to 
warrant  the  statement  made  by  the  Commis- 
sion's engineer  at  tlie  recent  hearing  to  the  ef- 
fect that  our  revised  figures,  when  fairly  inter- 
preted as  to  final  re.suUs.  are  essentially  those 
which  would  be  obtained  by  using  the  so-called 
piecemeal  or  actual  cost  liasis.  In  the  light  of 
the  foregoing  conclusion  we  feel  that  there 
would  be  no  justification  for  an  increase  in  our 
revised  figures  to  cover  the  alleged  excess  of 
cost  due  to  pieceme.'il  construction. 

That  the  construction  cost  of  a  plant  built 
up  piecemeal  during  a  considerable  number 
of  years  would  be  greater  than  the  cost  un- 
der one  contract  or  as  a  continuous  operation, 
is  a  proposition  in  this  case  supported  by 
testimony  from  all  the  engineers  and  experts 
of  the  respondent.  Nm-  was  the  truth  of  this 
general  proposition  seriously  attacked  either 
by  witnesses  offered  by  plaintiffs  or  by  the 
engineer  of  the  Commission,  who  simply  held 
that  this  eleinent  had  been  taken  into  consid- 
eration by  him  in  the  selection  of  the  units  of 
cost  upon  which  the  total  cost  of  the  plants 


were  computed,  and  was  therefore  included  in 
the  totals. 

Among  the  elements  of  additional  cost  of 
piecemeal  over  continuous  construction  were 
mentioned  the  advantage  that  could  be  gained 
in  buying  materials  in  large  quantities  for 
continuous  construction  over  small  purchases 
as  in  piecemeal  construction,  the  econoiny  of 
laborers'  time  in  continuous  construction  over 
piecemeal  construction,  in  which  latter  case 
much  time  would  be  lost  in  traveling  from  one 
small  construction  job  to  another,  the  large 
expense  of  maintaining  continuous  operation 
of  the  plant  during  piecemeal  construction  as 
contrasted  with  continuous  construction,  also 
an  element  of  value  arising  from  the  fact 
that  one  might  be  willing  to  pay  more  for  a 
plant  that  was  completed  and  ready  for  opera- 
tion and  not  have  to  take  the  risk  of  addi- 
tional expense  arising  out  of  contingencies, 
this  value  being  the  premium  for  insurance 
on  the  business  capacity  and  ability  of  the 
engineers  and  others  connected  with  the  pro- 
ject. The  extent  of  this  additional  cost  of 
piecemeal  construction  was  estimated  by  one 
witness  as  being  in  some  cases  100  per  cent 
over  what  continuous  construction  would  cost, 
but,  as  stated,  it  was  the  opinion  of  three  of 
the  respondent's  witnesses  that  an  allowance 
of  15  per  cent  would  be  sufficient  on  this  ac- 
count. The  testimony  leaned  to  the  conclu- 
sion that,  wdiatevcr  additional  cost  arose  from 
piecemeal  as  contrasted  with  continuous  con- 
struction, should  be  put  in  with  the  tangible 
\aluc,  as  it  is  as  much  a  part  of  the  physical 
cost  of  the  plant  as  is  the  cost  of  a  machine, 
building  or  other  tangible   item. 

That  ordinarily  the  price  is  relatively  great- 
er for  small  than  for  large  purchases,  and 
that  a  small  piece  of  work  usually  costs  rela- 
tively more  than  a  large  piece  of  work  or 
construction,  are  generally  recognized  facts.  In 
computing  the  cost  of  a  public  utility,  however, 
these  are  matters  that  can  easily  be  adjusted 
or  allowed  for  in  fixing  the  cost  per  unit  of 
the  various  elements  entering  into  the  cost  of 
construction,  .•'is  a  rule  the  original  part  of  a 
utility  is  built  in  one  continuous  operation 
and  should  be  mostly  classed  under  large 
scale  construction.  The  various  extensions, 
however,  that  are  subsequently  added  to  the 
nlants  in  growing  cities,  are  mostly  of  smaller 
proportions  when  taken  separately,  and  will, 
there  fore,  generally  come  under  piecemeal 
construction.  In  appraising  utilities  which 
have  been  constructed  on  this  basis,  the  prob- 
lem seems  to  be  to  find  units  of  cost  that  rep- 
resent a  fair  avera.ge  of  these  conditions.  To 
I'ind  stich  units  appears  to  be  practicable.  In 
fact,  it  would  seem  that  the  extra  costs  of 
picccmtal  construction  can  be  more  rcadilv 
and  accurately  taken  into  account  in  this  man- 
ner th;m  by  an  arbitrary  allowance  of  a  lump 
sum  to  be  added  to  a  cost  that  has  originally 
been  compu'ed  upon  the  basis  of  continuous 
construction.  .\X  any  rate,  it  is  the  practice 
of  the  engineers  of  this  Commission  to  allow 
for  piecemeal  construciion  in  the  maimer  in- 
dicated, and  this  luelhod.  upon  investigation, 
appears  to  us  to  be  sound  and  to  have  led  to 
u-asoii;.bly  fair  and  accurate  rcsidts  in  both 
the  present  case  and  in  other  similar  cases. 

The  increase  in  the  cost  of  operation  of  a 
plant  dtiring  the  period  while  new  extensions 
.•ire  under  construction,  is  perhaps  not  a  seri- 
ous matter,  as  an  analysis  of  the  condi'ions  in- 
dicates that  it  can  occur  only  while  the  new 
extensions  are  actually  being  connected  with 
the  plant.  Xcverlhcless.  some  consideration 
has  been  given  to  this  item.  The  clement  of 
\alne  arising  from  the  fact  that  one  might  be 
willing  to  pay  more  for  a  completed  idanl 
th;iii  for  one' not  as  yet  completed,  because 
risks  and  contingencies  involved  in  construc- 
tion are  probably  elements  which,  if  they  en- 
ter iiUo  the  value  of  a  plant  at  ;;11.  should  be 
considered  in  a  different  connection  from  the 
:!dditionaI  cost  under  consideration  at  this 
point. 

While  there  arc  conditions  which  tend  to  in- 
crease the  cost  under  piecemeal  construction, 
there  also  appear  to  be  certain  factors  which 
may  have  the  opposite  effect.  Extensions  to 
such  plants  as  those  in  question  here  are 
often  of  such  nature  that  their  cost  during 
the  construction  period  is  met  out  of  current 


receipts  or  funds  on  hand  in  such  a  way  that 
little  or  nothing  in  the  way  of  interest  charges 
is  in  reality  incurred  until  the  extensions  are 
in  operation  and  financed  in  the  usual  man- 
ner. ."Xgain,  the  planning  and  supervision  of 
the  work  of  such  extensions  is  often,  if  not 
always,  performed  by  the  regular  officers  and 
employes  of  the  company  without  any  increase 
in  their  salaries  or  wages.  The  entire  amount 
of  such  supervisory  cost  is  usually  charged  to 
the  operating  expenses,  and  this  tends  ma- 
terially to  reduce  the  cost  of  engineering  and 
supervision  of  these  extensions.  These  and 
siiuilar  economics,  often  practicable  under  the 
conditions  described,  are  not  without  signifi- 
cance in  passing  upon  the  cost  of  pieceineal 
construction  and  may  go  far  in  offsetting 
many  of  the  factors  which  usually  make  piece- 
ineal construction  relatively  the  most  costly. 

Working  Cafita!.  Respondent  made  a  claim 
for  a  substantial  allowance  for  working  cap- 
ital, suggesting  that  for  a  company  of  the  size 
of  respondent  not  less  than  $100,000  would  be 
necessary  to  be  held  as  quick  assets  or  work- 
ing capital,  either  as  money  available  or  as 
stores  and  supplies  on  hand.  The  inventory 
included  the  stores  and  supplies  valued  at 
$30,1.30  present  value.  Respondent  admitted 
that  this  was  a  part  of  working  capit;il,  but 
insisted  that  some  $70,000  additional  should 
be  allowed  for  bills  receivable  and  cash  on 
hand  and  in  bank  to  facilitate  the  conduct  of 
the  business.  The  theory  advanced  was,  that 
.-imple  supply  of  ready  money  would  enable 
the  company  to  effect  many  economies,  such 
as  advantageous  buying  and  discounting  of 
bills,  and  such  economies  would  inure  to  the 
benefit  of  the  business  and  eventually  be  of 
lienefit  to  the  public.  This  theory  is  undoubt- 
edly sound. 

The  necessity  of  a  corporatimi  having  ample 
working  or  current  capital  for  the  facilitation 
of  its  business,  is  perfectly  apparent.  .•Vs  one 
witness  in  this  proceeding  stated,  that  while 
one  may  borrow  from  time  to  time  to  provide 
for  current  needs,  paying  interest  on  such 
loans,  such  a  course  would  be  equivalent  to 
carrying  on  business  from  hand  to  mouth  and 
advantage  could  not  be  taken  of  the  best  op- 
portunities for  discounts.  The  obvious  re- 
sult would  be  a  heavier  load  upon  the  busi- 
ness, and  a  reduction  of  profits.  If  the  cus- 
tomers were  all  to  pay  in  advance  of  receiving 
service,  the  ainotmt  of  necessary  working  cap- 
ital  would  be  greatly  reduced. 

The  amount  of  the  working  capital  re- 
quired by  the  plant  rather  than  the  question  as 
to  whether  somethin.g  should  be  allowed  for 
such  capital  is  the  issue  raised  by  the  testi- 
mony. .-Xmong  the  quick  assets  and  liabilities 
of  the  company  about  Dec.  31,  1007  and  1908, 
the  following  items  are  fouiul  in  the  balance 
sheets  of  those  dates : 
Current   Assets:  1907.  1908. 

Stores  and  supplies $22,769         $27.0.1 

Casli    _:!,140  8.257 

Accounts    recei\'able    53.14S  52,702 


$79,057 

$27,539 
S.264 
4,241 
6.300 

$88,030 

$7,950 
7,500 
2.544 
7,753 

Total    

Current    T.,i.il)ilities: 

.\cconnts   iiayalile    

Tllteri.'^t    arervied    

\\'ages    accrued    

Taxes   accrued    

Total    $46,344  $25,747 

The  preceding  items  of  current  and  quick 
assets  differ  slightly  from  the  items  which 
were  discussed  in  the  testimony,  but  these  dif- 
ferences arc  so  small  that  they  need  not  be 
noted.  The  respondent  claimed  that  the  work- 
■ng  capit:il  consisted  largely  of  stores  and 
supiilies.  cash  and  bills  receivable,  which  items, 
when  taken  to.gether,  foot  up  to  $79,057  at  the 
end  of  1007  ;md  to  $88.i')30  at  the  end  of  1908. 
.Some  of  the  witnesses  also  intimated  that  the 
gas  in  the  holder  on  the  date  of  the  valuation 
and  the  gas  and  electricity  delivered  to  the 
consumers  but  not  paid  for  should  also  re- 
ceive some  consideration  in  this  connection 
Because  the  gas  in  the  hoUler  on  tlie  date  of 
the  appraisal  had  been  produced  at  a  certain 
cost  to  the  company  it  should  appear  in  the 
inventory  of  the  company  and  in  the  valua- 
tion of  its  property.  This,  it  was  said,  may 
also  be  the  way  in  which  the  gas  and  current 
delivered  to  tjie  consumers  but  not  as  yet 
billed  or  taken  into  account  should  be  treated. 
It    was    explained    that   the    meters   are    read 
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TABLE  I.— COST  OF  REPRODUCTION   NEW  ANI>  EXISTING  VAUE  OK  THE  MADISON  GAS 
&    ELECTRIC    LIGHTING    PLANTS— 190S. 

Gas. -Electric  light.- Total. 

Exist-  Exist-  Exist- 
Item.     Classinfication.                                                    New.          lug.  New.           Ing.  New.  ing. 

1  Land    ?36.900       $3«,900  ?25,100       $25,100  $(i2,U00  $62,000 

2  Intakes     4,264           4,256  4,264           4,266  S,52S  S,512 

3  Holders    40,825         36,084         40,825  36,084 

4  Distribution    system    167,235       134,531  144.535       111,841  311,770  246,372 

5  Power    plant    equipment 68,507         56,610  223,606       167,965  292,113  224,575 

6  Buildings     19.473         14,048  50,796         47,118  70,269  61,168 

7  Office  furniture  and  appliances 2,348           1,918  2.34S           1,918  4,696  3,836 

S     Tools,  implements  and  machinery 1,833           1,088  2,323           1,538  4,156  2,626 

9     Horses,  wagons  and   miscellaneous 4,963           3,884  1,217              963  6,180  4,S4" 

Total   items  1-9 $346,348     $389,319  $454,189     $360,699  $800,537  $650,018 

10  Add  12  per  cent  (see  note  below) 41.562         34,718  54,503         43,284  96,065  78,002 

Total  items  1-10 $387,910     $324,037  $508,692     $403,983  $896,602  $728,020 

11  Stores  and  supplies 14,924        14,924  15,532        15,206  30,456  30.130 

Total   items  1-11 $402,834     $338,961  $524,224     $419,189  $927,058  $758,150 

12  Additional   working  capitai 8,931           8,931  10.613         10,613  19,544  19,544 

Total    $411,765     $347,892  $534,837     $429,802  $946,602  $777,694 

Note; — Item   10-  includes  superintendence,   interest  during  construction  and  contingencies. 


about  the  '20th  to  the  '2oth  of  each  month, 
and  the  time  intervening  between  the  reading 
of  the  meters  and  the  first  few  days  of  the 
month  following  is  occupied  with  the  clerical 
work  of  computing  and  making  out  bills. 
This  product  has  been  sold  and  delivered,  but 
no  account  of  it  appears  on  the  books  until 
the  bills  arc  made  out,  although  the  cost  of 
manufacture  has  actually  accrued  against  the 
company.  In  the  current  service  bills  were 
entered,  on  the  first  of  the  month,  the  unbilled 
product  for  which  tlie  company  is  entitled  to 
credit  in  a  valuation  of  the  amount  of  gas 
and  electric  current  delivered  after  reading  of 
the  meters  and  up  to  the  time  at  which  the 
inventory  and  valuation  are  assumed  to  have 
been  made. 

Petitioners  objected  to  the  claim  for  work- 
ing capital,  both  as  to  amount  and  as  to  prin- 
ciple, but  confined  their  proof  to  what  was  to 
be  brought  out  on  cross-examination.  Peti- 
tioners did  not  think  that  bills  owing  to  the 
company  should  be  capitalized  against  the  pub- 
lic, and  from  one  of  the  respondent's  experts 
was  drawn  the  admission  that  prompt  pay- 
ment of  bills  for  service,  such  as  w'OuUl  doubt- 
less prevail  under  a  prompt  payinent  discount 
rule,  would  reduce  the  amount  of  working 
capital  necessary  to  be  allowed. 

That  stock  and  supplies  and  cash  in  suf- 
ficient amounts  to  insure  economical  and  safe 
operation  of  tlie  plant  are  proper  items  to  be 
included  in  the  working  capital,  is  clear.  This, 
in  a  sense,  might  also  be  true  of  bills  receiv- 
able, except  in  such  cases  where  they  are 
offset  by  bills  payable.  The  mechanism  and 
nature  of  modern  industry  are  such  that  the 
bills  can  not  be  collected  on  the  delivery  of 
the  goods,  and  hence  thirty  and  even  sixty 
days'  time  for  payment  of  bills  are  usually 
regarded  as  cash  sales.  The  effect  of  this 
is,  that  bills  and  accounts  receivable,  and  bills 
and  accounts  payable,  to  a  considerable  extent 
tend  to  offset  each  other,  and  that  the  former, 
for  this  reason,  may  not  be  an  essential  part 
of  the  working  capital.  Gas  in  the  holder  and 
gas  and  current  delivered  but  not  billed  would, 
in  this  case,  seem  to  be  items  that  belong  with 
earnings  and  operating  expenses  rather  than 
in  the  capital  account.  For  a  company  so 
situated  as  the  one  in  question  here,  the  essen- 
tial items  in  working  capital  would  seem  to 
consist  of  stocks  and  supplies  and  cash  on 
hand. 

Regarding  the  method  of  estimating  the 
amount  required  for  w-orking  capital  there  was 
some  variance  in  the  testimony.  One  witness 
said  that  frequently  one-third  of  the  yearly 
receipts  was  adopted  to  estimate  the  amount 
of  working  capital,  but  that  in  actual  busi- 
ness it  was  estimated  by  trial  and  error.  The 
relation  between  fixed  and  quick  assets,  wit- 
ness stated,  varies  with  the  size  of  the  plant, 
being  larger  in  a  small  plant  because  the 
large  company  is  better  able  to  handle 
finances.  Remarking  tliat  no  general  rule 
would  be  applicable,  without  adjustment,  to 
determine  the  amount  of  working  capital 
which  should  be  allowed,  this  witness  said  he 
had  found  that  in  this  case  10  per  cent  of  the 
total  capitalization  should  be  kept  liquid. 
Witness  mentioned  another  basis  for  deter- 
mining a  fair  working  capital  for  a  gas  busi- 
ness, viz.,  according  to  a  certain  number  of 
rents    per    1,000   cubic    feet    of    gas    sold,    but 


later  qualified  his  testimony  by  stating  that 
this  is  not  as  good  a  method  because  the  sales 
continually  vary.  Witness  had  used  20  cts. 
per  1,000  feet,  and  sometimes  30  cts.  He  con- 
sidered 30  cts.  reasonable  under  general  con- 
ditions, but  admitted  that  in  a  large  company 
a  less  rate  would  be  sufficient.  He  thought 
30  cts.  to  be  a  fairly  reasonable  figure  to  be 
used  in  a  company  of  the  size  of  that  in  this 
case. 

Another  witness  declared  that  he  consid- 
ered the  working  capital  to  consist  of  the 
difference  between  the  quick  assets  and  lia- 
bilities when  the  former  were  the  greatest. 
That  is,  the  working  capital  consists  of  the 
amount  by  which  the  current  or  quick  assets, 
as  distinguished  from  fixed  assets,  exceeds 
the  sum  of  the  current  or  quick  liabilities,  as 
distinguished  from  the  fixed  liabilities.  This 
is  no  doubt  true,  but  these  facts  show  the  ex- 
isting condition  of  a  plant  in  this  respect 
rather  than  the  amount  that  is  actually  re- 
quired  for  working  capital. 

A  working  capital  computed  on  these  bases 
would  lead  to  results  that  vary  considerably 
from  each  other.  One-third  of  the  yearly 
receipts  of  the  plants  for  the  last  two  years  or 
more  would  amount  to  slightly  more  than 
$100,000.  About  80  cts.  per  1,000  cubic  feet  of 
gas  sold  would  amount  to  from  $-30,000  to 
$35,000  for,  the  gas  plant  alone.  The  excess 
of  the  quick  assets  over  the  quick  liabilities, 
according  to  figures  given  above,  amounted  to 
about  $.32,.500  Dec.  31,  1907,  and  to  about 
$62,300  Dec.  31,  1908. 

In  order  to  more  clearly  understand  the 
situation  with  respect  to  the  amount  of  work- 
ing capital  required,  it  is  necessary  to  observe 
a  little  more  closely  the  nature  of  the  busi- 
ness and  some  of  the  conditions  under  which 
it  is  conducted.  The  company  obtains  its 
levenues  from  the  gas  and  the  electric  cur- 
rent it  manufacturers  and  sells.  It  collects 
those  revenues  from  its  customers  very 
promptly  about  the  10th  of  each  month.  Its 
outlays  consist  of  the  cost  of  producing,  de- 
livering and  selling  this  gas  and  electric  cur- 
rent, or  of  the  cost  of  fuel,  material  for 
repairs,  and  renewals,  certain  other  supplies 
of  various  kinds,  the  wages  of  the  labor  it 
employs  in  the  operation,  repairs  and  renewals 
of  its  plant,  the  salaries  of  its  clerks  and  of- 
ficers, taxes,  interest  and  profits  on  the  in- 
vestment. Coal  is  the  principal  material  that 
is  used  in  the  production  of  gas  and  electric 
current,  and  is  also  in  most  cases  the  largest 
single  item  of  expense.  Inquiries  upon  this 
point  indicate  that,  when  storage  and  handling 
are  taken  into  consideration,  coal  can  be  con- 
tracted for  in  larger  quantities  and  paid  for 
about  as  delivered,  or  monthly,  on  terms  that 
are  about  as  favorable  as  any  that  can  be  had. 
In  fact,  such  trans.nctions  are  usually  regard- 
ed in  about  the  same  liglit  as  ordinary  cash 
deals.  Other  supplies  can  probably  be  bought 
on  thirty  days  on  practically  a  cash  basis. 
Wages  ard  salaries  are  ordinarily  paid  month- 
ly and  about  the  time  the  bills  for  the  gas 
and  current  sold  are  collected,  or  can  be  so 
paid.  Taxes,  interest  and  profits  are  not  likely 
to  be  paid  oftener  than  in  one  or  two  annual 
mstallnicnts.  The  receipts,  taken  as  a  whole, 
•■•re  about  one-third  greater  than  that  part  of 
the  expenses  which,  when  considered  together. 


il   woidd  be  of  any  advantage  to  the  plant  to 
pay  as  often  as  once  a  month. 

These  facts  are  significant.  They  show  that 
the  company  is  in  a  position  where  it  is  prac- 
ticable for  it  to  meet  at  least  the  greater  pro- 
portion of  its  current  outlays  from  its  current 
receipts,  or  to  meet  these  outlays  on  a  basis 
that  is  practically  the  equivalent  of  cash 
transactions.  They  make  it  clear  that  the 
conditions  under  which  the  business  of  this 
company  is  or  can  be  done,  are  such  that 
there  is  a  very  close  relation  between  the  col- 
lection of  its  receipts  and  the  payment  of  its 
expenses,  so  close,  in  fact,  that  there  ought  to 
be  little  or  no  trouble  in  a  reasonably  uniform 
adjustment  of  the  one  to  the  other.  There 
are.  of  course,  certain  items  of  the  expenses, 
such  as  renewals  and  repairs,  particularly  in 
case  of  accidents,  that  may  be  much  heavier 
at  some  periods  than  at  others  and  which 
can,  therefore,  be  more  economicaly  met  when 
lliere  are  ample  funds  on  hand.  It  is  also 
a  fact  that,  with  a  liberal  amount  of  quick 
assets  available,  new  extensions  to  the  plants 
may  be  more  cheaply  constructed  than  other- 
wise, and  this  for  the  reason  that  temporarily 
it  may  be  more  economical  to  use  working 
capital  for  such  purposes  than  to  meet  the 
cost  by  regular  loans  or  by  the  sales  of  new 
securities.  There  may  also  be  other  circum- 
stances under  which  it  is  profitable  to  the 
plant  to  be  fortified  by  an  ample  working 
capital.  But,  upon  considering  the  facts  thus 
presented,  one  cannot  help  but  feel  that  the 
respondent  claimed  a  greater  amount  for  this 
purpose  than  that  which  is  required  for  oper- 
ating the  plants  and  conducting  their  business 
as  a  whole,  with  a  reasonable  degree  of  econ- 
omy, eflfectiveness  and  safety.  In  fact,  it 
appears  to  us  that  a  working  capital  of  even 
less  than  15  per  cent  of  the  amount  derived 
from  the  sales  of  gas  and  current,  or  of  from 
$45,000  to  $50,000,  is  fully  adequate  under  pres- 
ent conditions. 

Paving. — The   engineers,   in   their   valuation, 
included  the  extra  cost  that  would  have  been 
involved  if  the  gas  pipes  had  had  to  be  laid 
through  paving  or  after  the  streets  had  been 
jiaved.     This  extra  cost  was   placed  at  $4,046- 
for    the    cost    of    reproduction    new,    and    at 
$3,903   for  the  cost  of   reproduction   new  less, 
depreciation.     The  additional  cost  because  of 
paving  is   undoubtedly  a   legitimate  item   that 
should   be  taken   into   account   in   determining 
the  cost  of  reproducing  a  plant.     Whether  it 
should   also   be   included   in    the   valuation    of 
a  plant  when  determined  for  rate-making  pur- 
poses, is  a  question  that  would  largely  depend 
upon    whether    these    expenses    were    actually 
incurred,   that  is,   on  whether  the   pipes   were 
laid   before   or   after   the   streets   were   paved. 
If  the  pipes  were  laid  after  the  streets  were 
paved,  then  it  would  seem  that  the  additional 
cost  because  of  the  paving  should  be  included 
in    the    valuation    of    the    plant.      If.    on    the 
other  hand,  the  pipes  were  laid  in  advance  of 
the    paving,   then    equity   as   between    investor 
and    consumers    would    seem    to    require    the 
omission    of    all   or   the    greater    part   of   this 
cost  from  the  valuation.     The  costs  of  repro- 
duction  of   the   physical   property  of   a   plant, 
while  of  the  greatest  importance  to  that  end. 
i.s   not  the   only   element   that   should  be  con- 
sidered   in    determining   the    fair   value   w-hen 
questions  of  rates  are  involved.     The  cost  of 
reproduction   constitutes   valuable   evidence   of 
the  amount  upon  which  investors  are  entitled 
to  reasonable  returns,  hut  it  does  not  furnish 
the  only  evidence  of  this  amount,  even  insofar 
as  the  physical  parts  alone  of  the   plants  are 
concerned.    To  include  something  in  the  valua- 
tion of  the  physical  property  for  the  cost  of 
paving,    is    undoubtedly    fair    and    just    when 
such   costs  have  actually  been   incurred.     But 
when  they  have  not  been  incurred,  it  is  very 
difficult  to  find  any  just  and  reasonable  ground 
upon    which   they  can    fairly   be   made   a   per- 
m.anent    charge    against    the    consumers.      If 
this    is   sound,    and    it    apears    to    be,    then    it 
would  follow  that  any  additional  cost  for  pav- 
ing in  this  case  can  only  be  considered  where 
the  pipes  happened  to  be  laid  after  the  streets 
were  paved.     Inquiries  upon  these  points  have 
revealed   the   fact  that   in   this   particular  case 
the  pipes  were  laid  in  advance  of  the  paving. 
In   view  of  these   facts,  it  appears  to   us  that 
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TABLE  I.— COMPARISON  OF  ASSESSMENT  RATluS  WITH   KEFEKIiLN'CK  TO  taND  OF  I'KOP- 

ERTY   BASED  ON  A  SECTIONAL  DISTRIBUTION  OF    MADISON    CITY    SALES. 

Assessment 

No.  of  Total  Total  ratio 

Y'ear.                                   Giotip.  sales.  assessment.        consideration.         per  cent. 

1905    1  1  S      KJ.IUO  i      2t).lU0  li2.83 

2  ;i  127.365  1S8.321  67.63 

3  6S  126,870  203,555  62.32 
i  152  .  200.225  354,614  56.47 

Total  sales,  1305 27S  i    470, SOO  $  772,590  60.95 

1906  1  10  $   52,100  $   82,600  63.0S 

2  41  97.470  143,100  68.10 

;;  47  91,050  132,038  69.41 

4  110  144,880  224,400  64.56 

Total    sales,    1900 208  $    386,100  $    582,138  66.33 

1907     1  3  S       21.200  $      30.080  68.10 

2  4S  151,520  229,430  66.04 

3  42  104,570  160,730  65.06 

4  127  199,158  328.707  60.58 

Total    sales,    1907 220  ?    476. 44S  $    749.547  63.58 

190S    '1  6  $    213.0011  $    269.825  78.94 

2  45  140.770  237,350  59.30 

3  41  7S,200  131,745  59.35 
J  104  157.000  206.590  5S.S9 

Total   sales,    1908 199  J    588,970  $    905,510  65.03 

Grand  total,  4  years,  1905-1908 905  $1,922,378  .$3  009  785  63.87 

SunimarT.'  for  four  vears  by  groups — 

1905-1908    group    1 23  (   2%)  $    302,700  $    409,205  73.96 

2 188   (21%)  517,125  798,201  64.78 

3 201(22%)  401,290  628,068  63.89 

■J 493(55%)  701,263  1,174,311  59.71 

Grand  total,  4  years 905  (ino%)  ?1, 922.378  $3,009,785  63. S7 


the  items  for  paving  in  the  engineers'  vaUta- 
tion  of  the  physical  property  shottld  be  ex- 
cKided  therefrom. 

Siiiitviaiics  of  the  Cost  of  llic  Plixsical 
Property.— From  the  facts  thus  presented  upon 
this  point,  it  appears  that  the  cost  of  repro- 
duction new  and  the  cost  of  reproduction 
new  less  depreciation,  as  determined  by  the 
engineering  staff  of  this  commission,  has  been 
somewhat  modified.  These  modifications  are 
confined  to  the  land,  the  cost  value  of  which 
was  increased;  to  power  plant  equipment,  the 
cost  of  which  was  reduced  by  omitting  there- 
from the  allowance  made  for  the  use  of  the 
so-called  Doherty  economizers,  on  the  ground 
that  they  are  paid  for  in  the  form  of  royalties 
charged  to  operating  expenses ;  to  the  allow- 
ance made  for  interest  during  construction, 
engineering,  etc.,  which  item  was  somewhat 
increased,  said  increase  being  due  to  the  fact 
that,  owing  to  other  changes,  the  amount  upon 
which  this  item  is  computed  had  been  in- 
creased :  and  to  the  amount  representing  the 
additional  cost  of  pipe-laying  because  of  the 
l)aving  in  the  streets,  which,  for  the  reasons 
given,  was  omitted  from  tlie  valuation  for  the 
I'Urposes  of  these  proceedings:  and  to  the 
working  capital,  which  has  been  considerably 
increased.  The  cost  of  reproduction,  as  thus 
modified  or  chan,ged.  is  summarized  in  the 
t.ible  which   follows,  or  in  table   1  : 

Tlie  commission  smns  up  its  decision  as  to 
the  value  of  the  plant  and  its  going  business 
bv  saying : 

Fiom  what  lias  llins  been  saiil,  it  appears  to 
ns  that,  for  the  |)nipiise  of  this  case,  it  is 
equitable  to  all  concerned  to  allow  the  respond- 
ent reasonable  returns  in  the  wa>'  of  interest 
and  profits  on  a  valuation  of  ahoiU  5412,000  for 
the  gas  plant,  and  of  about  $535,000  for  the 
electric  plant. 

In  a  subsequent  issue  we  shall  give  an  ab- 
stract of  the  decision  as  to  what  constitutes 
a  reasonable  rate  or  return  for  interest  and 
profits    on    this    valuation. 


The    "Sales    Method"    of    Appraising 
Reai  Estate. 

In  the  appraisal  ol  the  steam  railways  of 
Wisconsin  the  "sales  method"  of  valuin.g  real 
estate  has  been  extensively  applied.  Prof.  W. 
D.  Pence,  engineer  of  the  Wisconsin  Railroad 
Commission,  recently  submitted  to'  the  com- 
mission a  statement  as  to  the  accuracy  of  this 
method,  with  a  view  to  showing  tlie  reliability 
of  its  application  to  the  land  of  the  Madison 
Gas  and  Electric  Co.  Wc  give  the  statement 
in  full,  as  taken  froin  the  commission's  fin<l- 
ings  in  the  case  of  the  State  Journal  Printing 
Co.  vs.  Madison  das  and  Klectric  Co. 

The  following  memoran<lum  relates  to  the 
valuation  ef  the  two  narcels  of  land  included 
in  the  inventory  of  the  physical  property  of 
the  Madison  Gas  and  Electric  Company,  .^t 
the  corclusi.jn  of  this  memorandum  are  sub- 
mitted final   valuation  figures  prepared  in  the 


light  of  all  available  information  gathered  in 
a  re\  lew  of  the  record  in  this  case  and  by 
nuaiis  of  a  further  extended  field  investiga- 
tion. In  the  process  of  reaching  these  final 
figures  the  judgment  of  the  commission's  ex- 
pert staff  has  been  aided,  in  part,  by  a  use  of 
Ihe  so-called  "sales  method,"  which  had  been 
the  subject  of  criticism  by  counsel  for  the 
company.  Before  submitting  these  revised  fig- 
ures, however,  a  statement  will  be  presented 
relating  to  the  status  of  the  sales  method, 
as  determined  by  direct  comparisons  on  a  large 
scale,  of  the  results  found  by  this  method 
with  those  reached  by  local  real  estate  ex- 
perts, having  qualifications  similar  to  those 
who  testified  on  behalf  of  the  cnnipany  in 
the   present   case. 

The  Sales  Melhutl.— The  sales  method  of  val- 
uing real  estate  was  used  partially  in  the  Mich- 
igan railway  appraisals  of  lS)nd-I901,  and  in 
the  light  of  the  experience  gained  in  that 
work  the  method  was  adopted  in  the  Wiscon- 
sin steam  road  valuations  made  under  the 
provisions  of  the  Ad  Valorem  Assessment 
Law  of  l'io:i.  It  has  since  been  extensively 
used  in  Wisconsin  and  elsewhere  in  comiec- 
tion  with  important  valuations  of  public  serv- 
ice properties  for  both  rate  iiiaking  and  taxa- 
tion purjioses.  and  is  generally  accepted  as  a 
\alnable  aid  to  the  judgment  by  experts  eu- 
gageil  in  such  valuation  work  on  a  large  scale. 
The  s.ales  method  may  be  defined  as  a  plan 
or  process  for  the  systematic  collection  and 
comparison  of  data  relating  to  real  estate 
transfers  for  the  purpose  of  estimating  true 
market  realty  values.  It  consists  in  a  study 
of  the  transfers  of  ncighborin,g  property  hav- 
ing conditions  or  characteristics  similar  to 
the  land  whose  value  is  to  be  determined,  and 
is  intended  to  duplicate,  as  nearly  as  may  be. 
the  mental  or  iudicial  processes  ordinarily 
employed  by  the  so-called  "local  real  estate 
ex]iert,"  with  a  view  to  arriving  at  results 
approximating  those  which  would  lie  reached 
by  such  local  expert  acting  without  bias  or 
sug,gestion.  The  sales  method  is  capable  of 
application  in  a  variety  of  wa\s;  in  fact,  is 
ris  fiexiblc  in  its  possible  applications  as  are 
the  v;iricd  methods  employed  by  individual 
local  experts.  Two  interpretations  of  the  sales 
iTiethod  have  been  rno>t  commonly  employed. 
In  one  of  jhese  the  area  and  c<insideration 
in  each  sale  of  similarly  siMiated  land  is 
foiuul,  and  the  average  unit  price  fper  square 
foot,  per  foot  frontage,  per  lot.  per  acre,  etc.). 
ascertained,  aiul  this  unit  applied  to  the  tract 
luider  investigation.  The  other  application  of 
the  me'hod  introduces  what,  in  many  cases. 
i'!  believed  to  lie  an  additional  safeguard,  con- 
<istin.g  of  the  use  of  the  average  assessed 
value  of  adiacent  or  similarly  situated  lands, 
•p  co?iibination  with  an  average  ratio  or  per- 
cer*."gc  representing  the  relationship  of  the 
asses^e  1    value    of    transferred    lands    to    the 


total   consideration   paid   for  sucli   transferred 
lands    m    the    district    or    locality    under    con- 
sideration, all  of  these  figures  being  based  on 
the  "ground  values"  exclusive  of  the  improve- 
ments thereon.    Such  use  of  assessment  figures 
IS   designed   to   introduce,   as    far   as   may   be, 
the    results   of   the   judicial   processes   of   the 
assessor    who,    at    least    in    theory,    serves   on 
behalf    of    the    public   as    an    unbiased    expert 
;n  the  matter  of  relative  valuations,  and  who 
attempts  to   make  allowance   for  the   peculiar 
attributes  or  characteristics  of  individual  par- 
cels   of    real    estate    in    any   given    locality   or 
neighborhood  of  a  city.     In   the  broader"  and 
more  flexible  applications  of  the  sales  method, 
the    expert   adopts    one    or   the   other   of   the 
processes  just  outlined,  or  blends  the  two  to- 
gether  in   such    fashion   as   to   yield   the   inost 
consistent    and    trustworthy    final    result.      In 
the  process  of  valuing  a  tract  of  land  involv- 
ing conflicting  data,  as  in  the  case  under  con- 
.sidcration.  the  expert  user  of  the  sales  method 
on  this  llcxible  basis  derives  a  series  of  ten- 
tative results,  similar  to  the  results  reprcsent- 
iiiiT  the  judgments  of  individual  local  experts. 
The  judicial  function  involved  in  the  discrim- 
inating selection  of  data  and  in  the  derivation 
of   final   results  is  exercised  along  essentially 
parallel  lines  with  the  two  classes  of  experts 
here  compared.     The  further  act  of  the  judg- 
ment  in   selecting  a   final   preferred   valuation 
figure  in  the  light  of  a  group  of  preliminary 
or    tentative    results    is    identical    in    the    two 
cases.     In  the  particular  valuations  here  con- 
sidered, the  similarity  of  the  basis  is   further 
emphasized  by  the  fact  that  the  results  by  the 
sales    method    represent    the   composite    judg- 
ment   of    four   members   of   the   commission's 
expert    staff,   as   against   an   equal   number   of 
local  real  estate  experts  einployed  by  the  com- 
pany.     The    foregoing    statement    relates    to 
the   revised   or   final   figures   submitted   at   the 
conclusion  of  this  memorandum,  these  figures 
repl.icin.g    the    preliminary    or    tentative    land 
valuations    formerly    submitted    on    behalf    of 
the  commission's  staff,     .\lthough  it  is  frankly 
conceded  that  the  tentative  land  valuation  fig- 
ures   first    reported    were   derived    by   a   com- 
paratively   restricted    application    of   the    sales 
method,  is.siie  is  here  taken  with  certain  claims 
made   in    the   argument   by  counsel    for   com- 
pany.    In  view  of  the  repeated  favorable  ref- 
erence   by    counsel    to    the    judgment    of    the 
assessor    with    respect   to   relative    values,   the 
criticism    of    a    similar    use    of   the   assessor's 
judgment    by    the    commission's    experts   need 
scarcely  be  considered,  except  with  respect  to 
the    misapprehension    by    counsel,    as    regards 
the    fiuctuation    of    the    assessment    ratio    in 
Madison.     Entirely  aside  from  the  claim  that 
assessment  ratios  should  not  be  depended  upon 
in    making   land   valuations,   counsel   contends 
that,  in  any  event,  a  general  assessment  ratio 
should    not    be   used    in    Ihe   case   under   con- 
sideration, chiefly  because  of  a  supposed  "rad- 
ical   ditTerence    as    between    different    sections 
or    localities"    in    the    city    of    Madison.      For 
the   purpose   of   throwing  some   light    on    this 
point,  ^Ir.  -V.  1'..  James,  statistician  of  the  tax 
commission,  was  requested  to  prepare  a  com- 
parative  exhibit   based   on   Madison   city  sales 
for  a  period   of  years,  classified  with   respect 
to  kind   or  locality  as   follows : 


TAIU-F.     11.— COMPARISo.N"     BIOTW  i:i;X     AS- 

si:ss.\ii:n"t  ratio  fiju  Tin-:  lm.mioolxte 

LOCALITY      OF      TIIK      .MAl>l.<ON      GAS      A: 

i:Li:rTP.ic  comp.n.nys  propkp.ty  with 

COllUESPONDING    VALl'FS    I  iV    TIllO    GK.X- 

i;i;.\L    asskss.mknt     ratio     for    thf. 
i;.\tii;k  city  of  madison 

Locality  Assessment 

assessment  ratio  for 

No.  of            ratio.  entire  cit.v. 

Year.                  sales.           percent.  percent. 

190:; C                      62.8  64.0 

1904 8                        75.2  62.9 

1905 9                        61.6  62.0 

1906 3                        61.1  65.4 

1907 4                        68. 9  63.6 

190S 10                      66.S  65.0 

AveraRp     66.1  63.8 

Group  1.  Business  section. 

Group  2.  Best    residence    section. 

Gronp  3.  Middle   ol.'iss    residence   section. 

Group  4.  Poor  residence  section, 

T.ibic  .-\  gives,  m  condensed  form,  the  re- 
vidts  of  this  investigation,  which  covered  some 
(111.")  verified  real  estate  transfers  during  the 
four  year  period,  lf)A.5-10r)8,  with  an  aggregate 
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TABLE  III.— COMPARISON  OF  RESULTS  BY  TWO    MKTllOHS    OF    VALUING    RIOAL    ESTATK. 

(A)    BY  LAND   SALES   METlRiH;    AND    (B)  BY  LOCAL   i:.\  1 'KRTS.     INVESTIGATION 

BY   THOS.    I'OLLEYS.  AT    ST.    FALL,    MINN. 

Average  Value  Excess 

_,       ...     .,         ,  .,  No.  of          per  I'Yont  Fool.                (B)  over  (A) 

Classi Ilea t ion  of  Property.  blocks.            (A)                (B)               Amt.  Per  cent. 

Group  1.  Less  than  JIO  per  front  ft 96            $0.15            $6.70             $0.55             9.0 

?•  H'J  '"  l-S  '^•''"  i™"'  " 69               14.10               15.45               1.35             9.6 

o.  $20  to  $40  per  front  ft S2               28.55               29.55               1.00            3.5 

4.  Above  $40  per  front  rt 30              63.10              63.20               0.10            0.2 

Totals     ;          277  $20.95             $21.75             $0.S0             sJ 

consideration  of  approximately  $3,000,000.     A  mittee  made  up  of   local  real  estate  expert!;, 
somewhat  similar,  though  less  discriminating,  charged   with    the   inauguration   of   a    reform 
comparison    made   in    190(5  covering   sale   and  in    the   ba.^is   of   assessing    real    estate    in    the 
assessment   figures    for   the   seven-year   period  city    of    St.    Paul,    Mr.    Polleys    conceived    of 
ending  with  1;U)4,  afTords  the  following  general  a  plan  for  calibrating  or  testing  the  accuracy 
ratios  fort^hc   four  groups  of  property  of  71  of    the    sales   method    of    valuing   lands,    with 
per  cent,  G7  per  cent,  (Jo  per  cent  and  64  per  a    view    of    stimulating    local    interest    in    the 
cent,    respectively,    with    an    average    for    the  matter.      To    this    end    he    chose    the    district 
aggregate    for   the    seven-year    period   of   C6.7  in    the    westerly    portion    of    the    city    of    St. 
per  cent.     To  bring  the  comparison  still  closer  Paul,  comprising  over  300  platted  blocks,  ex- 
to   the   point   at    issue,   "locality    ratios"   were  tending    from    Western    avenue    on    the  '  east 
computed     from    carefully    verified    transfers  to  Cleveland  avenue  on   the  west   (a  distance 
within  an  area  of  some  20  blocks,   including  of  SVi   miles),  and   from  Marshall  avenue  on 
a    district    of    from    three   to    four   blocks    in  the    north    of    Osceola    avenue    on    the    south 
all    directions   from   the   tracts   owned   by   the  (a    distance    of    nearly   a    mile),   as   indicated 
-Aladison    Gas    and    Electric    Company.      The  by  the  shaded  rectangle  on  the  accompanying 
results  of  these  compilations  for  a  period  of  map.     The  district  was  selected  for  the  reason 
si.x    years,    ending   in    1908,    are    embodied    in  that   the   great   activity    for   several   preceding 
table  B,  which  also  includes  the  revised  general  years    would    insure    ample    sales    data    upon 
ratios  for  the  entire  city  for  the  corresponding  which  to  base  estimates  of  value,  and  because 
^'^o^'r      ^'^  .ratios   for  the  three  years,   1906-  of    the    representative    characteristics    of    the 
1908,  for  which  most  recent  data  as  to  present  territory,  such  as  the  following-     Values  rang- 
yalues    are    available,    average    6^x6    per    cent  ing    from    one    dollar    to    over    one    hundred 
local,   as   against   64.7   per   cent   general.  dollars  per   foot   front;   a  portion  of  the   lots 
The    foregoing  comparisons   do   not   justify  built  over  and  a  portion  vacant;  some  locali- 
the  claim   of  counsel   with   respect  to  the  ex-  ties  increasing  very  rapidly  in  value  and  others 
treme   variations   at    Madison.      The   contrary  little  or  none;  the  area  comparatively  uniform 
appears  to  be  the  case.  in   topography,  although   somewhat   broken   in 
Ihe  question  as  to  whether  the  general  or  places;    in   short,   a   district   affordin'^   a   wide 
local   assessment   ratio   should   be   apphed,   or  range   of   conditions    for   such   a   comparative 
assessment  figures  be  used  at  all,  depends  en-  test.     The  process  was  directed  to  the  deter- 
tirely    on    circumstances     which     the     expert,  mination    of    the     correct     average    "ground" 
farnihar    with    the    use    of   the    sales    method.  value    per    foot,    exclusive    of    improvements 
will  investigate  and  take   into  account  before  in  a  given  year   (1907)    for  a  distance  of  one 
reaching  his  hnal  judgments  as  to  the  value  block  along  a  given  street,  each  block  frontage 
ot   a  given   tract  of  land.      In   this   particular  being   termed    a    "locality-    for    the    purposes 
instance   the  values   of   the   local   and   general  of  this  test.     The  average  ground  values  per 
ratios  chance  to  differ  but  little.  foot    front    for    each    of    the    277    "localities" 
Calibration    of   Sales  Method.— In    view   of  was    ascertained    bv   a    flexible    application    of 
the   close    similarity   as   to    fundamental    basis  the   sales  method,  'the  work  being  performed 
of    the    sales    method    as   compared    with    the  chiefly   by   Mr.    Pollevs   personally,    who   then 
local    expert    method    of    valuing    real    estate,  requested   some   fourteen  highly  qualified  real 
particular  interest  and  importance  attaches  to  estate  experts  in  the  city  of  S"t    Paul  to  sub- 
any  specific   cases  affording  a   direct  compar-  mit   their   estimates   of   the    same   values       In 
ison   of    acttial   valuation    results    by   the    two  order   to   arouse   interest   in   the   investigation 
methods  made  under  normal  or  balanced  con-  Mr.    Polleys   charted    his   own    determinations 
ditions.      1  he  results  of  two  such  comparisons  and    submitted    duplicate   copies    of    the    same 
on  a  large  scale  are^  fortunately  available   for  to  each  of  the  experts,  with  the  urgent  request 
OAA    P,'"esent    discussion,    one    involving    some  however,  that  they  should  not  be  influenced  by 
dOO    blocks    (more   than    three    square    miles)  his   figures,   and    further   that  values   be   sub- 
of    representative    residential    property    in   the  mitted  only  on   those  blocks   where  they  had 
city  of  St    Paul    the  other  of  some  .JOO  acres  direct    personal    knowledge    of    values       The 
ot     vaiuabe    railway    terminal    lands    in    the  experts    served    without    compensation,    acted 
city  of  Milwaukee.         ^       ^  independently  of  each   other,  that  is,   without 
u      iV^    ^^    Paul    investigation    was    conducted  conference   or   collusion   of   any  sort    and    so 
-         c.    i     i   Polleys,   secretary  of   the   Chi-  far  as  known,  were  entirely   free   of   bias   or 
cago,  St.  Paid,  Minneapolis  &  Omalia  Railway  suggestion    in    preparing    their    estimates    of 
Company,   who    for   a   nuniber   of    years    had  value.     Of  the   fourteen  experts  invited  some 
made    extensive  _  studies    of    real    estate    sales  twelve    submitted   more    or    less   complete    re- 
and   valuations   m   Wisconsin,   Minnesota   and  sponses,   most   of   them   asking  for  additional 
neighboring  states.     After  serving  on  a  com-  lime  for  fuller  deliberation  as  to  values.     The 

TABLE    IV.— POLLEYS    INVESTIGATION   OF   SALES   METHOD  OF  VALUING  REA.L   ESTATE 
COMPARISON  OF  RESULTS  ALONG   LINCOLN  AVENUE.    ST.    PAUL. 

Average  Ground  Value  Per 

Front  Foot 

„  (A)  (B)  Excess 

By  land       By  local  experts.  (B)  over  (A) 

1.  D.fe'ToS^.'"I?{,^nty.^."."^!'''^"!"^^^-  P(fi-     -Pf'"       l^r/--          •^T.'T'-        % 

2.  St.  .Mbans  to  Grotto ::;:::;:::;::::  *,•(%'       ,        ^itf,       H-^        f? 

3.  Grotto  to  Avon .,q  qq              ^                 ?i  5n                 o"in                ?'- 

4.  Avon    to    Victoria ,,000               Q                 tic-                 H-                o'!, 

5.  Victoria    to    Milton ! .' ! ! ! ! ! .'  ''57,               ?                 ^H?                Hi!                H 

6.  Milton   to   Chatswortli iqon               I                «Qor                 H-                ?u 

7.  Cliatsworth  to  Oxford "  .750               c                '^Hr                no-                 H 

S.  Oxford    to   Lexington ;  ^i'^'i              2                ?J-5^            -»•?;?            — 3S 

9.  Lexington  to  Dunlap ■ J?,On               L                24.20                0.20                O.S 

10.  Dimiap  to  Griggs..': ::::::::  ioZ       7         IH?,        kt^        H 

11.  Griggs  to  Syndicate ■'  ^o'^^               L                l^-SO                 0.20                 1., 

12.  Syndicate    to    Hamline s'i^O               -                  1--                ni-              in'A 

LI.  Hamline   to    Albert '.:.:""  Ton               {                   tn?.                ^'n-              IH 

14.  Albert    to    Pascal /„„               i                  2-g5                 l-J?              If.O 

1.^.   Pascal    to    Saratoga .■  ■  'rZ              k                  ^2n                 ?-?^               IH 

10.  Saratoga    to   Snelling ! tZ              ^                 iin               nin             fl^X 

17.  Macalester    to    Cambridg.» !  onn               n                   q'??                n'??               Hi 

15.  Cambridge   to    Baldwin ....  qoo               ?                  Ijn                n¥n                H 

in.   Baldwin   to  Fairview ■  tZ              I                  H^n                ^-20                3.2 

20.  Falrview   to   Prior ^"o               I                  tin                n'an              ,H 

2L  Prior   to   Cleveland !  l !  J^            J             ^                «■«              11;^ 

Average  for  21  blocks J19.75               7              ,20.60              $"o:ii              ~3 


condensed  results  of  this  remarkable  inves- 
tigation are  shown  in  the  accompanying  table 

III,  and  the  complete  exhibit  for  a  single 
representative  street  (Lincoln  avenue),  com- 
prising some  21   localities,  are  given   in  table 

IV.  In  further  illustration  of  the  methods 
pursued  in  these  studies,  there  are  submitted 
with  this  memorandum,  in  addition  to  the 
map,  a  copy  of  a  paper  describing  this  in- 
vestigation (Real  Estate  Valuations,  by 
Ihomas  A.  Polleys— Proceedings  iMinnesota 
Academy  of  Social  Sciences,  Vol.  1,  pp.  59-78, 
1907).  I  am  akso  able  to  submit  as  informa- 
tion, through  the  courtesy  of  Mr.  Polleys 
the  original  figures  of  the  twelve  experts' 
and  the  reduction  sheets  leading  to  the  final 
comparative  figures,  these  papers  having  been 
loaned  to  the  commission's  engineer  during 
a  recent  personal  investigation  of  the  condi- 
tions surrounding  this  test  of  the  sales  method. 
While  on  the  ground,  conference  was  held 
with  the  president  of  the  St.  Paul  real  estate 
exchange,  who  participated  in  the  Polleys 
mvestigation  and  who  regards  the  sales  meth- 
od as  an  exceedingly  valuable  aid  to  the  judg- 
ment, subject  to  limitations  of  a  character 
in  certain  situations  which  are  recognized  and 
felt  by  all  local  experts  who  are  called  upon 
to  value  lands. 

Tables  III  and  IV  show,  in  the  last  column, 
the  percentages  variation  between  the  results 
of  the  sales  method  and  the  averages  of  the 
results  of  the  local  experts.  It  is  seen  that 
the  tendency  of  the  sales  method  is  to  give 
deficient  results  to  an  average  amount  of  .3.8 
per  cent  for  the  entire  277  localities  or  blocks. 

This  result  or  tendency  is  strikingly  con- 
tirmed  by  the  other  instance  above  referred 
to,  consisting  of  the  valuation  of  terminal 
lands  belonging  to  the  Chicago,  Milwaukee  & 
St.  Paul  Railway  Company  in  the  city  of 
^Iilwaukee,  made  in  1903  under  the  auspices 
of  the  tax  commission.  These  lands  amounted 
to  upwards  of  500  acres  in  the  aggregate, 
scattered  through  some  15  wards  or  assess- 
ment districts  of  the  city,  and  having  an 
aggregate  valuation  of  approximately  $6,- 
00(1,000.  The  market  value  of  these  railroad 
lands  was  determined  by  specially  qualified 
local  real  estate  experts  under  the  personal 
direction  of  Mr.  F.  W.  Adams,  the  secretary 
of  the  railway  company,  who  preserved  a 
remarkable  balance  of  judgment  throughout 
the  work.  The  state  valuation  staff,  under 
the  personal  direction  of  Prof.  W.  D.  Taylor, 
engineer  for  the  state  board  of  assessment, 
used  the  sales  method  on  a  basis  consistent 
with  local  conditions.  The  final  results  dif- 
fered by  only  3.5  per  cent,  the  results  by 
the  sales  method  being  the  lower,  as  in  the 
Polleys  investigation. 

.■\s  a  result  of  the  elaborate  series  of  tests 
above  described,  it  appears  that,  taking  the 
results  by  the  "local  expert  method"  as  a 
basis,  the  "sales  method"  tends  to  give  slightly 
lower  results,  the  difference  appearing  to  be 
about  4  per  cent  on  the  average. 

Final  Rcz'ised  Values. — The  final  valuation 
figures  for  the  two  tracts  of  land  submitted 
liy  the  ccmmission's  valuation  staff  in  the 
light  of  all  available  evidence,  including  the 
testimony  submitted  by  the  local  experts  and 
the  results  of  the  comparative  tests  of  the 
sales  method  above  described,  are  as  follows 
for  the  year  1908: 

Block  131.  The  revised  valuation  of  block 
131  is  placed  by  the  commission's,  staff  at 
$42,000,  with  a  possible  range  from  $37,000 
as  a  minimum  to  $47,000  as  a  maximum. 

Part  of  block  126.  The  valuation  of  this 
tract  presents  special  difficulties,  owing  chiefly 
to  extreme  scarcity  of  trustworthy  sales  fig- 
ures in  the  immediate  Iccality.  The  revised 
valuation  of  this  tract  i?  placed  by  the  com- 
mission's staff'  at  $18,000,  with  "a  possible 
range  from  $16,000  as  a  minimum  to  $20,000 
as  a  maximum. 


The  Southern  Pacific  is  about  to  com- 
mence the  construction  of  a  6-mile  tunnel 
under  the  Sierra  Nevada  Mountains  be- 
tween Cisco  and  Donncr.  Cal.  There  w'ill 
then  be  a  reduction  in  grade  and  distance 
to  San  Francisco  and  present  troubles  due 
to  snow  will  be  eliminated. 


Tune  28.  191 1. 
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Organization  of  the  Public  Works  De- 
partments of  the  City  of  Chicago. 

By  J.   C.   SCHNIEDWINIl.* 

In  March,  1909,  Mr.  Fred  A.  Busse,  then 
mayor  of  Chicago,  appointed  the  municipal 
efficiency  commission.  This  commission  was 
made   up   as    follows;     President   of   the   civil 


i-i  appointed  hy  the  mayor,  with  the  consent 
of  the  city  council,  and  constitutes  one  of  the 
mayor's    cabinet. 

Department  of  Local  Transportation. — 
The  department  of  local  transportation  was 
created  by  the  city  council  and  exercises  juiis- 
diction  over  questions  pertaining  to  local 
transpiirlatiun.     It   is   in   charge   of   a   traction 


Cot/nc'l 
>/agcr        Chairman 
10  Aidermon  K^cmPer:i 


Dept  Local  TransporlQttor 

X 


Jrocf'On  t^perf 

[X  I  mo 


\Depf  Troch€/ey 


Dept  FuMic  Warli! 


Comm  7rO(J^  Elev 
Ct  I  5000 


^CTifTii^^icner 


'  moo 


Dept  Civ 


Lommis5im 
President         sooo 
Et  tlerrbers     I  3000 


I  Board  Locot  Improvements 
Ffeni/ent  fOOO 

I  i*  Members 4  4OO0 


Cngr  Prarh  Cley 
BIZA       I4!00 


Depviy  Commissioner 


\  Bureau  Water  \    \Bureou  Streets 


\pureau  Cng'rieir,ng\      \BureQU  MopstiFla1s\ 


\Bureau  Sewers  |  [  Commissioners  Oiftce  \ 


bureau Coimpen3afion\  \  Bureau  ^'Ctntecture  \  \dureau  Cit'^Hall\ 


service  commission,  chairman :  commission- 
er of  public  work.s,  president  of  the  board  of 
education,  city  con'ptroller,  president  of  the 
lioard  of  local  improvements,  four  leading 
business  men  and  three  aldermen.  By  the  ac- 
tion of  the  city  council  this  commission  was 
appointed : 

To  adjust  all  controversies  as  to  salary  and 
civil  service  gi'ade,  to  fix  the  same  in  all  cases 
in  which  they  have  not  been  properly  deter- 
mined, to  recommend  uniform  salaries  as  to  the 
value  of  grades,  to  classify  the  inspection  ser- 
vice of  the  city  and  to  recommend  the  compen- 
sation of  each  class,  and  to  make  such  other 
recommendations  as  its  investigations  may 
prompt;   looking  to  greater  municipal   efficiency. 

After  a  careful  consideration  of  conditions, 
the  commission  proceeded  with  its  work  un- 
der the  following  heads;  Classification  of 
positions,  grading  and  uniform  salaries,  elim- 
ination of  titles  of  inspection,  method  of  ap- 
propriation, pay  roll  schedule,  paying  em- 
ployes, time  keeping  record,  organization,  civil 
service  rules  amended  and  miscellaneous. 

To  review  the  whole  work  fif  the  commis- 
sion is  impossible,  with  a  limited  amount  of 
space,  and  for  this  reason  the  paper  has  been 
conl'ined  to  a  description  of  the  results  ac- 
complished under  the  first  two  heads,  insofar 
as  they  affect  the  departments,  which  are  of 
most  interest  to  the  engineering  and  contract- 
ing profession.  Before  entering  into  the  de- 
scription proper,  the  writer  deems  it  advis- 
able to  point  out  in  detail  the  work  of  each 
department,  its  organization  and  individual 
salaries  of  the   more   important  positions. 

(,E.\ER.\L    ORGANIZ.MION    FOR    PUBLIC    WORKS. 

The  engineering  ana  construction  work  of 
the  city  is  divided  between  two  departments, 
the  board  of  local  improvements  and  the  de- 
partment of  public  works.  To  these  might 
be  added  the  department  of  local  transpor.a- 
tion.  the  department  of  track  elevation,  and 
the  department  of  civil  service,  which  has 
jurisdiction  over  all  positions  in  the  municipal 
service,  except  those  which  are  elective,  ap- 
pointive or  exempt,  according  to  law. 

Board  of  Local  Improvements. — The 
board  of  local  improvements  was  created  by  an 
act  passed  by  the  general  assembly  of  the  state 
of  Illinois,  and  by  it  is  given  full  power  over 
all  improvements,  authorized  by  law  and  paid 
for  by  special  asses-^mcnt.  The  board  con- 
sists of  five  memliers.  who  are  appointed  by 
the  mayor,  with  the  consent  of  the  city  coun- 
cil. The  superintendent  of  special  assess- 
ments, who  is  ex-oflicio  secretary  of  the  board, 
is  under  the  jurisdiction  of  the  civil  service 
commission. 

Department  of  Public  Works. — The  de- 
p.artnient  of  public  w^irks,  wdiicli  has  charge  of 
all  improvements  not  paid  for  by  special  as- 
sessment, was  createil  by  a  special  ordinance 
of  the  city  council  and  is  made  up  of  the  fol- 
lowin.g  bureaus ;  Engineering,  water,  streets, 
sewers,  compensation,  maps  and  plats,  archi- 
tecture and  city  hall.  The  head  of  this  de- 
partment,  the  commissioner   of   public   works, 


expert,   who   is  appointed  by  the  mayor,  with 
the  consent  of  the  city  council. 

Department  cf  Track  Elevation. — The  de- 
partment of  track  elevation  prepares  all  ordi- 
nances pertaining  to  track  elevation  and 
through  the  committee  on  track  elevation 
they  are  presented  to  the  city  council  for 
passage.  The  dpartment  is  in  charge  of  the 
commissioner  of  track  elevation,  who  is  ap- 
pointed liy  the  mayor  with  the  consent  of  the 
city  council. 

DET.ML    ORC.\NIZ.\TnN-    OF    THE    B0.\K1)    OF    L0C.\L 
I.MPROVEMEXTS. 

The  l)oard  of  local  improvements  is  made 
up  of  two  bureaus,  construction  and  assess- 
ments; these  in  turn  are  sub-divided  into  di- 
visions. The  total  force  of  employes  is  308, 
with  an  aggregate  salary  of  $4-3-i,296  per  year. 

Bureau  of  Construction. — The  bureau  of 
cor.struction  consists  of  the  sewer  division, 
street  division  and  sidewalk  division.  The 
engineer  of  the  board  of  local  improvements 
directs  the  bureau  of  construction,  and  to 
him  report  the  chief  engineer  of  streets,  su- 
perintendent of  sidewalks  and  assistant  engi- 
neers of  the  sewer  division,  over  which  lie 
takes   immediate   supervision. 

Street    Division. — The    street    division,    by 


a  chief  clerk,  an  accounting  clerk  at  $1,.jOO 
|)er  year,  a  stenographer  at  $1,200  per  year 
and  a  messenger  at  $720  per  year  make  up  the 
cle-jcal   force. 

Seti'cr  Division. — .Ml  the  engineering  work 
pertaining  to  the  design  and  construction  of 
sewers  is  dene  by  six  assistant  engineers  un- 
der the  sr.pervision  of  the  engineer  of  the 
board.  Each  assistant  engineer  is  in  charge 
of  all  sewer  work  in  his  diviiiion  and  to  him 
are  assigned  one  junior  engineer  at  $1,300 
per  year  and  one  rodman  at  $1,080  per  year. 

The  inspection  of  the  construction  work  is 
directed  by  the  sewer  inspectors  in  charge, 
to  whom  report  the  mason  inspectors,  who  are 
paid  according  to  union  scale.  Materials, 
such  as  cement,  tile  pipe  and  brick,  are  in- 
spected and  accepted  by  the  various  inspectors 
at  salaries  ranging  from  $1,-500  per  year  to 
$100  per  month. 

Construction  of  house  drains  is  under  the 
supervision  of  the  house  drain  inspector  in 
charge  at  a  salary  of  $1,.500  per  year,  and  his 
assistants  at  $100  per  month.  The  balance  of 
the  force  is  made  up  of  two  draftsmen  at 
$1,320  per  year  each  and  two  special  assess- 
ment clerks  at  $1,.500  and  $1,200  per  year. 

Siiietcalk  Division.- — The  superintendent  of 
sidewalks  is  in  charge  of  all  matters  pertain- 
ing to  sidewalks.  Assisting  him  arc  one  as- 
sistant superintendent  at  $l,.jOO  per  year,  three 
assistant  engineers,  wdio  are  responsible  for 
the  line  and  grade  of  all  sidewalks  built, 
three  supervising  sidewalk  inspectors  at  $110 
per  month,  who  have  charge  of  sidewalk  in- 
spection in  their  respective  districts  and  the 
sidewalk  inspectors  at  $100  per  month.  The 
clerical  force  consists  of  seven  clerks,  at  sala- 
ries ranging  from  $1,-500  to  $1,200  per  year, 
and   two   stenographers. 

Bureau  of  Assessments. — The  bureau  of 
assessments,  under  the  supervision  of  the  su- 
perintendent of  special  assessments,  is  divided 
into  three  divisions  in  charge  of  a  chief  clerk, 
an  accounting  clerk  in  charge  and  a  special 
assessment  clerk.  All  matters  pertaining  to 
spreading  of  assessments,  public  hearings,  con- 
tracts, rebates,  payrolls,  etc.,  are  handled  by 
these  divisions  and  require  a  force  of  71 
clerks.  9  stenographers  and  2  messengers, 
whose  salaries  range  from  $2,040  per  year 
for  expert  ta.x  clerks  to  $720  per  year  for 
messengers. 
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(lircction  of  the  chief  street  engineer,  lu'cpares 
all  pl.'ins,  estimates,  surveys  and  s|)eci:ications 
l)ertaining  to  the  pavement  of  streets  and  un- 
der his  supervision  is  carried  on  the  con- 
strnclion  work,  .•\ssisting  the  chief  street 
engineer  are  fix  assistant  engineers,  each  in 
charge  of  a  division,  one  expert  asphalt  client- 
ist  in  charge  of  asphalt  analysis,  one  engi- 
neering chemist  in  char.ge  of  tests,  seven  pav- 
ing inspectors  in  charge  of  construction  and 
one  paving  inspector  in  charge  of  repairs. 
I'll  each  assistant  engineer  reports  one  junior 
ergineer  at  $1,300  per  year  and  one  rodman 
;it  $1,080  per  year.  To  the  inspectors  in 
charge  report  the  paving  inspectors  at  salaries 
varyin.g  from  $110  to  $90  per  month  and  one 
paving  brick  tester  at  $1,-500  per  year.  .As- 
sistin.g  the  expert  as]ihalt  chemist  are  four 
asphalt  inspectors  in  charge  at  $1,500  per  year, 
one  asphalt  chemist  at  $l.-500  per  year  and 
assistant   asphalt  chemists  at  $12-5  per  month, 


ULT.MI.     OKt;.\.\IZ.\TION     OF     THE     lEIWRT  ME.XT     OF 
I'UHI.U:    WORKS. 

The  department  of  public  works  of  the  city 
of  Chicago  is  considered  by  many  to  be  the 
most  complicated  of  any  municipal  depart- 
ment in  the  L'nited  .States.  This  is  re.adily 
understood  when  one  stops  to  realize  that  it 
IS  made  up  of  nine  diflfcrcnt  bureaus,  cmploy- 
in.g  1,812  people,  whose  salaries  annually 
amount  to  over  $I,50i),(mhi.  The  commission- 
er of  public  works  is  directly  responsible  to 
the  mayor  and  city  council  for  the  manage- 
ment of  his  department.  He  is  assisted  by  a 
deputy  commissioner  of  public  works,  wdio  is 
:ippointcd  by  the  mayor,  with  the  consent  of 
the  city  council. 

Bureau  of  Engineering. — The  bureau  of 
en.yineerin.g  r;inks  as  the  most  important  of 
the  bureaus  of  the  department.  The  city  en- 
gineer is  head  of  the  bureau  and  has  charge 
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of  all  repairs  and  other  work  in  llic  rivers 
and  harbor,  all  repairs  and  construction  of 
bridges  and  viaducts,  of  the  construction, 
maintenance,  operation  and  repair  of  all  city 
water  works  and  the  laying  of  all  main  and 
supply  water  pipe.  The  bureau  is  divided  into 
eight  divisions,  as  follows :  Water  pipe  ex- 
tension, water  works  shop  and  repairs,  pump- 
ing station  operation,  bridges  and  harbor,  de- 


chief    clerk,    assisted     by    ten     clerks     and    a  sistant   engineer   in   charge   and  by  his   direc- 

stenographer.      Their      salaries      range      from  tion    are    prepared    such    plans,    specifications 

$2,400  per  year  to  $1,080  per  year.  and   estimates  as  are   necessary   for  the  work 

Dit'ision  of   Water   Works  Shops  and  Re-  of  the  division.    Two  draftsmen  at  $1,620  per 

pairs. — The  division  of  water  works  shop  and  year    and    $1,200    per    year    are    employed    to 

repairs,   under   the   direction    of    the   superin-  carry  on  the  work  of  the  section, 

tcndent  of   water  works   shop,   does   such   re-  The    operating    section,    which    directs    the 

pairing  and  manufacturin.g  as  is   found  ntces-  maintenance   and  management   of   the  various 

sary.     The  work   includes   repairing  and  man-  pumping  stations,   13   in   number,  is  in  charge 
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•signing,  construction,  tests  and  general  oflfice. 
The  engineers  or  superintendents  in  charge 
of  their  respective  divisions  report  directly 
to  the  city  engineer  through  the  assistant  city 
engineer. 

Water  Pipe   Extension   Division. — The   wa 


ufacturing  hydrants  and  valves,  machine  work, 
brass  castings  and  miscellaneous  jobs  of  a 
similar  nature.  Reporting  to  an  assistant  su- 
perintendent are  foremen  of  the  various 
traa.smcn  at  -.ihines  ranging  from  .'52.000  [,er 
year    to   $1,020    per   year,    one    stoiekeeper    at 


ter  pipe  extension  division  is  in  charge  of  the      $1,320   per   year,    one    architectural    draftsman 
superintendent    of   water   pipe   extension,   and      at  $1,500  per  year  and  three  clerks  at  $900  per 


all  matters  pertaining  to  water  pipe  exten- 
sion, operation  and  maintenance  comes  direct- 
ly under  his  supervision.  The  division  is  sub- 
divided into  six  sections — construction  and 
maintenance,  engineering,  water  survey,  pipe 
yard,  plumbing  and  clerical. 

The  construction  and  maintenance  section 
handle  all  field  work  by  direction  of  the  as- 
sistant superintendent  of  the  water  pipe  ex- 
tension division,  to  whom  report  9  foremen, 
23  assistant  foremen  of  repairs  at  $l.o00  per 
year,  one  foreman  of  laborers  at  $1,500  per 
year  and  mason  foremen,  who  are  paid  ac- 
cording to  union  scale.  To  these  men  report 
the  timekeepers,  bricklayers,  calkers  and 
laborers. 

To  the  engineering  section  is  referred  such 
.matters  as  require  the  services  of  an  engi- 
neer or  his  assistants.  Under  the  direction  of 
the    assistant    engineer     are     prepared    plans, 

■  specifications,  etc.,  for  the  work  of  the  divi- 
sion. Reporting  to  him  are  four  junior  engi- 
neers at  $1,500  per  year  and  five  draftsmen 
at  51.200   per  year.     The   inspection   of   water 

ipipe  is  carried  on  by  four  inspectors  in  charge 
and  72  inspectors  at  $100  per  month. 

The  water  survey  section  is  in  charge  oi 
the    engineer    of    water    surveys,    and    by    his 

.  direction  are  made  the  waste  water  surveys, 
thereby  locating  leaks  in  the  distributing  sys- 
tem. Reporting  to  the  engineer  of  water  sur- 
veys are  six  junior  engineers  at  $1,500  per 
year,   two   draftsmen    at   $1,200   per   year   and 

■  two  rodmen  at  $1,200  per  year  and  $1,080  per 
ye-ir. 

The    pipe    yard    section    comprises    the    em- 

■  ployes  of  four  supply  yards,  located  in  vari- 
ous parts  of  the  city  and  is  under  the  super- 
vision of  the  superintendent  of  pipe  yards. 
At  these  yards  are  carried  in  stock  all  ma- 
terials necessary  for  construction  and  repairs 
Reporting  to  the  superintendent  are  tlie  vari- 
of.s  foremen  in  charge  of  carpenters,  clerks, 
laborers,  watchmen,  etc. 

The  plumbing  inspector  in  charge  of  the 
plumbing    section    has    supervision    over    the 

■  general  inspection  of  service  pipe  installation, 
.  complaints   regarding   leaks,   insufficient   water 

supply,   etc.     He   is   assisted   by   the   plumbing 

■  inspectors,  who  are  rated  at  $117  per  month, 
and  are  union  plumbers. 

The  clerical  section,  wliich  handles  all  mat- 
t  ters   of^a   clerical    nature,    is    in   cl'arge   rf    a 


year.     All    tra^lesmen    are    paid    according    to 
union   scale. 

Division  of  Pumping  Station  Operation. — 
The  division  of  pumping  station  operati.on. 
which  has  charge  of  the  operation  and  main- 
tenance of  the  pumping  stations,  lake  cribs 
and  their  equipments,  is  divided  into  three 
sections — crib  operation,  designing  and  opera- 
tion, all  under  supervision  of  the  nr;chanical 
engineer  in  charge. 


of  the  chief  operating  engineer.  To  him  re- 
port 9  chief  operating  engineers  and  4  second 
assistant  operating  engineers  in  local  charge 
of  pumping  stations.  The  salaries  for  these 
positions  range  from  $2,500  per  year  for  the 
principal  stations  to  $1,500  per  year  for  the 
less  important  ones.  Other  employes  are  25. 
First  assistant  operating  engineers  at  $2,000 
per  year,  8  third  assistant  operating  en- 
gineers at  $1,460  per  year,  5  conveyor  engi- 
neers at  $1,460  per  year,  derrick  engineers  at 
$5.60  per  day,  boiler  washers,  oilers,  firemen, 
coal  passers  and  janitors,  whose  salaries 
range  from  $1,260  per  year  to  $900  per  year; 
2  clerks  at  $1,320  per  year  and  one  stenog- 
rapher at  $1,080  per  year  complete  the  force. 

Division  of  Bridges  and  Harbors. — The  di- 
vision of  bridges  and  harbors,  under  the  su- 
pervision of  the  engineer  in  charge  of  bridges, 
handles  all  matters  pertaining  to  the  design, 
construction  and  repair  of  bridges,  viaducts, 
harbor,  docks,  etc.,  which  come  under  the 
jurisdiction  of  the  city.  The  division  is  divi- 
ded into  five  sections,  as  follows:  Design- 
ing, construction,  bridge  and  viaduct  repairs 
and  replacement,  bridge  operation  and  river- 
and  harbor.  In  the  designing  section,  by  di- 
rection of  the  engineer  of  bridge  design,  are 
prepared  the  various  designs,  plans  and  esti- 
mates for  the  division.  Reporting  to  the  en- 
gineer of  bridge  design  are  one  mechanical 
designing  engineer,  three  bridge  designing  en- 
gineers, three  engineering  draftsmen  at  $1,500 
per  vear  and  one  engineering  draftsman  at 
$1,400  per  year. 

.All  field  work  connected  with  the  construc- 
tion of  new  bridges  is  carried  on  under  the 
supervision  of  the  assistant  engineer  in  charge 
of  the  construction  section.  To  him  are  as- 
signed two  junior  engineers  at  $1,400  per 
year,  and  three  rodmen,  whose  salaries  are 
$1,188  per  year,  $1,000  per  year  and  $900  per 
year. 

All  repairs  or  renewals  found  necessary 
are    made    by    the    bridge    and    viaduct    repair 


The   crib  operation   .section   is   in   charge   of 
the   city   diver,    under   t.'ie   supervision   of   the      and    replacement   section,   by   direction   of   the 
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assistant  engineer  of  the  designing  .-cction. 
.\ll  matters  pertaining  to  the  operation  and 
maintenance  of  the  five  lake  cribs  are  re- 
ferred to  him.  To  the  city  diver  report  two 
helpers  at  $1,200  per  year,  five  crib  keepers 
at  $1.2iH)  per  year  and  "ten  assistant  crib  keep- 
ers at  $1,000  per  year. 

The    designing    section    reports    to    the    as- 


assistant  engineer  in  charge  of  the  section. 
To  him  report  one  foreman  of  machinists, 
one  foreman  of  electric  railway  mechanics, 
two  foremen  of  repairs,  one  foreman  of 
painters,  one  engineering  draftsman  and  one 
jiniior  engineer,  whose  salaries  range  from 
$2.(X)0  per  year  to  $1,500  per  year.  Storekeep- 
ers, clerks,  mechanics,  laborers  and  other  em- 
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ployes  of  the  section  report  to  their  imme- 
diate superior,  who  is  one  of  the  above  men. 

The  bridge  operation  section  is  in  charge 
of  the  superintendent  of  bridges,  who  is  re- 
sponsible for  the  maintenance  and  operation 
of  all  bridges ;  GO  bridge  tenders  at  $1,2U0  per 
year,  115  bridge  tenders  at  $900  per  year  and 
1  ferry  tender  at  $900  per  year  are  employed 
in    this   section. 

The  river  and  harbor  section,  under  the 
assistant  engineer  in  charge,  lias  supervision 
over  the  harbor  of  the  city,  which  extends 
into    I^ke    Michigan    for   a   distance   of   three 


meter  measurement,  estmiate  or  contract,  to 
install  and  maintain  water  n.cters.  to  collect 
all  money  derived  from  the  sale  of  w'atir  and 
('eliver   same  daily  to  the  city  treasurer. 

The  bureau  of  water  is  divided  into  five 
divisions,  collection,  assessor's,  meter  me- 
chanical, auditing  and  superintendents  office, 
inider  the  supervision  of  the  superintendent 
of   the   bureau   of   water. 

The  collection  division  is  divided  into  three 
sections,  assessed  rates,  general  and  meter 
rates,  in  charge  of  a  chief  clerk.  The  assessed 
rates    "-ection    reports    to    an    assistant    chief 
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miles  from  the  shore  line,  within  the  bound- 
aries of  the  city,  both  branches  of  the  Chi- 
cago river  and  the  Calumet  river  within  the 
city  limits.  One  harbor  master,  one  junior 
ergineer,  one  vessel  despatcher,  six  dredging 
inspectors,  six  harbor  police  and  two  rodmen, 
whose  salaries  range  from  $1,800  per  year 
to  $1,080  per  year,  make  up  the   force. 

Designing  Division. — The  work  of  the  de- 
signing division  of  the  bureau  of  engineering 
may  be  summed  up  as  follows ;  Preparation 
of  general  maps,  gathering  of  data  pertain- 
ing to  the  increase  and  improvement  of  the 
water  works  system,  the  complete  design  of 
new  construction,  including  cribs,  tunnels, 
pumping  stations,  etc.,  which  involves  making 
contract  drawings,  writing  specifications,  ex- 
amination of  contractors'  drawings  and  con- 
sultation with  engineers  in  local  charge  of 
work,  as  to  details,  which  develop  as  con- 
struction progresses.  The  division  is  in  charge 
of  the  engineer  of  water  works  design,  who 
is  assisted  by  a  mechanical  engineer  at  $1,800 
per  year,  a  designing  engineer  at  $1,794  per 
year  and  nine  draftsmen  at  from  $1,800  per 
year  to  $1,200  per  year. 

The  division  of  construction,  in  charge  of 
the  engineer  of  water  works  construction, 
directs  all  work  pertaining  to  the  construc- 
tion, equipment  and  repair  of  pumping  sta- 
tions, water  tunnels,  lake  cribs  and  other 
improvements  of  a  similar  nature.  In  local 
charge  of  the  various  pieces  of  work  are 
four  assistant  engineers,  at  from  $.3,000  per 
year  to  $1,800  per  year,  who  have  their  own 
corps  of  assistants  made  up  of  draftsmen, 
engineers,   rodmen,  inspectors,  etc. 

The  work  of  the  division  of  tests  consists 
of  making  evaporation  and  laboratory  tests 
on  all  coal  furnished  the  pumping  stations, 
laboratory  tests  on  oil  furnished  the  pumping 
stations,  and  testing  samples  of  cement,  steel 
and  other  m.atcrials  used  in  the  construction 
work  under  the  supervision  of  the  bureau 
of  engineering.  The  work  is  in  charge  of 
the  engineer  of  tests,  assisted  by  one  engi- 
neering chemist  at  $1,920  per  year,  five  assist- 
ant engineering  chemists  at  ^l.^OO  per  year, 
six  laboratory  assistants  at  from  $1,200  to 
$I,08U  per  year  and  three  foundry  pipe  testers 
at  $1,500  per  year. 

The  general  office  is  in  cliarge  of  a  chief 
clerk,  assisted  by  an  accounting  clerk  in 
charge,  four  clerks  at  from  $1,500  per  year 
to  $1,200  per  year  and  two  stenographers  at 
$l.."i(iO  per  year  and  $1,200  per  year. 

Bureau  of  Water. — The  bureau  of  water 
was  organized  for  the  purpose  of  assessing 
water    rales    and    charges    by    frontage    plan. 


clerk  at  $1,680  per  year.  Six  division  clerks 
at  $1,500  per  year  and  thirty  clerks  at  from 
$1,200  per  year  to  $960  per  year  are  cm- 
ployed  in  this  section.  In  the  general  section 
are  employed  one  cashier  at  $2,500  per  year, 
one  assistant  cashier  at  $2,040  per  year,  two 
assistant  cashiers  at  $1,500  per  year,  eight 
clerks  and  one  stenographer  at  from  $1,50' 1 
per  year  to  $960  per  year.  The  meter  rates 
section  is  made  up  of  an  assistant  chief 
clerk,  a  division  clerk  and  twenty-one  clerks 
at  salaries  ranging  from  $1,500  per  year  to 
$960  per  year.  These  are  exclusive  of  the 
rate  takers,  who  are  paid  $100  per  month. 
The  assessor's  division  is  in  charge  of  an 
assessor,    to    whom    report    the 
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supervision  of  the  general  meter  fireman. 
In  the  shop  section  are  employed  one  meter 
setter  at  $1,540  per  year  and  various  trades- 
men, all  of  whom  are  paid  according  to  union 
scale.  The  general  section  is  made  up  of 
six  clerks,  at  from  $1,200  per  year  to  $960 
per  year,  and  one  laborer  at  $900  per  year. 
To  the  field  section  is  assigned  the  field  work 
of  the  division,  in  charge  of  two  assistant 
general  meter  foremen  at  $1,500  per  year.  To 
these  men  report  two  expert  meter  and  plumb- 
ing examiners  at  $1.:350  per  year  and  various 
tradesmen,  who  are  paid  according  to  the 
union  scale. 

The  auditing  division  is  made  up  of  two 
sections,  day  and  night,  in  charge  of  the 
head  accountant.  The  day  section  consists  of 
two  clerks  at  $1,200  per  year.  The  night 
vection  is  made  up  of  six  clerks  at  $1,200 
per  year,  who  report  to  the  night  clerk  in 
charge  at  $1,680  per  year. 

The  superintendent's  office  force  is  made 
up  of  one  clerk,  one  stenographer  and  one 
messenger  at  from  $1,500  per  year  to  $720 
per  year. 

Bureau  of  Streets. — The  bureau  of  streets, 
by  direction  of  the  superintendent,  makes 
all  improvements  or  repairs  necessary  to  the 
streets,  sidewalks  or  public  ways  of  the  city, 
not  paid  for  by  special  assessment,  cleans 
all  streets  and  alleys,  removes  and  disposes 
of  all  garbage,  ashes  and  other  refuse  and 
handles  such  other  matters  as  are  assigned 
liy   the   commissioner   of  public   works. 

The  bureau  of  streets  is  divided  into  four 
divisions,  as  follows:  Street  repairs,  street 
and  alley  cleaning,  permit  and  clerical,  all  of 
which  report  to  the  superintendent  of  streets 
through   the   first   assistant   superintendent. 

The  division  of  street  repairs  is  in  charge 
of  the  third  assistant  superintendent,  and  by 
his  direction  are  handled  all  matters  per- 
taining to  street  repairs,  street  location,  align- 
ment and  grade  for  street  car  tracks  and 
various  other  assignments.  To  him  report 
I  lie  assistant  engineer  at  $1,800  per  year,  one 
iiigineering  chemist  at  $2.il00  per  year,  three 
junior  engineers  at  from  $1,620  per  year  to 
,?1,500  per  year,  four  rodmen  at  from  $1,320 
per  year  to  $1,080  per  year  and  a  force  of 
paving  inspectors,  pavers,  mechanics,  laborers, 
etc.,  whose  salaries  are  arranged  cither  ac- 
rnrrliug   to   a    unirn    scale   or   the   city   coiuicil. 
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and  the  deputy  assessor's  force,  made 
uj)  of  seven  assistant  assessors,  two  custo- 
dians, two  clerks  and  a  stenographer,  whose 
salaries  rarge  from  $1,500  per  year  to  $:i -" 
per   year. 
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TIk-  division  of  street  and  alley  cleann;g 
is  ui  charge  of  the  second  assistant  super- 
intendent of  streets,  and  by  his  (lirection_  is 
carried  on  the  work  of  the  division.  To 
him  report  the  various  w:ir(l  superintendents 
and  superintendent  of  dumps.  Wiien  condi- 
tions warrant  it,  the  ward  su|)erinlendents 
ri  port  to  the  first  assistant  superintendent. 

To  the  ward  superintendent  report  one 
timekeeper  at  $1.2<.iO  per  year,  twelve  yardj 
men  at  $900  per  year,  sub-foremen  at  $"2.75 
per  day  and  laborers  at  $2  per  day.  To  the 
superintendent  of  dum])S  report  one  su- 
perintendent of  garbage  disposal  at  $1,800 
jier  year,  live  foremen  at  $l.i>>0  per  year, 
mechanics,   sub-foremen   and   lalmrers. 

The  public  utility  insjiector  in  charge  of 
tlie  permit  division  is  assisted  by  si.vteen 
public  utility  inspectors  at  $1.8<i0  -per  >car, 
seven    inspectors    of    street    operirgs   and   ob- 
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ftriictions  at  $1,000  per  year  and  a^sis'.niit 
public  utility  inspectors  at  $4  per  day,  as 
required. 

The  clerical  division  in  charge  of  the  ac- 
counting clerk  in  charge  is  divided  into  four 
sections,  as  follows:  Permit,  cleaninR,  re- 
pair and  general,  and  require  the  service  of 
twelve    clerks    at     from    $1,800    per    year    to 
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such  ordinances  as  pertain  to  street  grades. 
One  junior  engineer  and  two  rodmen  assist 
in  the  work. 

The  superintendent's  office  force  is  made 
up  of  live  clerks,  two  draftsmen,  one  stenog- 
rapher and  one  messenger,  whose  salaries 
range   from  $l.i?00  per  year  to  $600  per  year. 

Bureau  of  Mafs  and  Plats. — -Tlie  bureau  of 
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$1,080  per  year,  one  secretary  and  four  ste- 
nographers, who  are  paid  from  $1,500  per 
year  to  $900  per  year.  One  house  moving 
inspector,  at  $1,500  per  year,  reports  to  the 
first  assistant  superintendent  direct. 

Bureau  of  Seti'crs. — The  bureau  of  sewers 
has  charge  of  all  construction  and  repair 
of  sewers  in  public  streets  and  alleys,  not 
paid  for  by  special  assessment,  all  sewer 
cleaning,  all  house  drain  construction  by  pri- 
vate contractors,  and  such  other  matters  as 
are  assigned  to  the  bureau  by  the  commis- 
sioner of  public  works. 

The  bureau  of  sewers  is  divided  into  six 
divisions,  as  follows :  Sewer  cleaning,  sewer 
repairs,  house  drains,  pumping  stations. 
benches  and  grades  and  superintendent's 
office,  all  of  which  are  in  charge  of  the  super- 
intendent of  sewers. 

The  division  of  sewer  cleaning,  by  direction 
of  the  assistant  superintendent  of  sewers, 
carries  on  such  work  as  is  referred  to  the 
division.  To  him  report  one  foreman  at 
$l,SnO  per  year,  six  foremen  at  $1,080  per 
year  and  the  assistant  foremen  at  $4.30  per 
day,  who  have  charge  of  work  in  their  terri- 
tory. 

The  division  of  sewer  repairs  is  made  up 
of  three  branches,  which  take  charge  of  vari- 
ous classes  of  work  assigned  to  the  division. 
One  branch  is  in  charge  of  the  assistant 
engineer,  who  makes  such  investigations  as 
are  necessary,  prepare  all  plans  and  designs 
and  handle  other  matters  of  a  technical 
nature,  which  require  the  services  of  an  engi- 
neer. He  is  assisted  by  one  rodman.  The 
second  branch  is  in  charge  of  an  assistant 
foreman  of  sewer  pipe  yards,  to  whom  reports 
the  foreman  of  carpenters,  at  $l,G0O  per  year 
who  has  charge  of  the  mechanics,  laborers 
and  watchmen.  The  third  branch  reports  to 
the  foreman  of  brick  masons,  through  an 
assistant  foreman,  whose  force  consists  of 
mason  inspectors,  brick  masons,  timekeepers, 
etc. 

The  division  of  house  drains  has  charge 
of  house  drain  construction,  under  the  super- 
vision of  the  house  drain  inspector  in  charge; 
assisting  him  are  the  house  drain  inspectors 
at  $100  per  month,  pipe  inspectors  at  $1,080 
per  year  and  two  junction  setters  at  $1,800 
per   year. 

The  division  of  pumping  stations  has  charge 
of  the  operation  and  maintenance  of  five 
pumping  stations  connected  with  the  bureau 
of  sewers.  In  this  division  are  employed  two 
first  assistant  operating  engineers  in  charge 
at  $1,600  per  year,  two  second  assistant  oper- 
ating engineers  in  charge  at  $1,.500  per  year 
and  one  second  assistant  operating  engineer 
in  charge  at  $1,460  per  year.  To  these  men 
report  the  operating  engineers,  oilers  and 
firemen. 

The  division  of  benches  and  grades,  in 
charge  of  an  assistant  engineer,  establishes 
all  standard  bench  monument  elevations  and 
recommends   to   the   city   council    for   passage. 
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maps  and  plats  has  charge  of  all  matters 
pertaining  to  tlie  keeping  of  records  of  maps 
and  plats  recorded  in  the  city,  street  number- 
ing plans,  and  the  drawing  of  all  plats  re- 
quired  by  the  various  departments. 

In  charge  of  the  bureau  is  the  superin- 
tendent of  maps  and  plats,  who  also  acts 
as  examiner  and  recorder  of  subdivisions. 
He  is  assisted  by  a  chief  draftsman  at  $1,500 
per  year,  who  has  charge  of  the  office  force, 
consisting  of  one  title  expert  at  $1,800  per 
year,  twenty-one  draftsmen  at  from  $1,440 
per  year  to  $1,080  per  year,  one  legal  descrip- 
tion clerk  at  $1.3'2ii  per  year  and  one  ste- 
no.^raplicr   at   $l.<)8fl  per  year. 

Bureau  of  Compensation. — The  bureau  of 
compensation  has  charge  of  and  receives  all 
applications  for  permits  to  use  streets,  alleys 
or  public  grounds  for  private  use,  and  the 
issuance  of  permits  for  the  same.  The  super- 
intendent of  compensation  has  charge  of  the 
bureau,  to  whom  report  one  investigator  at 
$1,500  per  year,  one  clerk  and  one  stenog- 
rapher. 

Bureau  of  Architecture. — To  the  bureau 
of  architecture  is  referred  all  matters  requir- 
ing the  services  of  an  architect.  The  city 
architect  and  one  specification  clerk,  at  $1,500 
per  year,  make  up  the  bureau. 

Bureau  of  City  Hall. — The  bureau  of  city 
hall  is  responsililf  for  the  proper  mainten- 
ance and  care  of  the  city  hall  building.  The 
bureau  is  in  charge  of  the  superintendent  of 
city  hall,  to  whom  report  the  mechanical 
superintendent,  in  charge  of  the  heating,  ven- 
tilation, etc..  the  chief  janitor,  in  charge  of 
the  care  of  the  building,  the  elevator  starter, 
the  carpenter  and  cabinet  maker,  who  have 
their    various    assistants    for    assigned    duties. 

The  commissioner's  cffice  force  consists  of 
one  chief  clerk,  one  contract  clerk,  one  head 
accountant,  one  investigator,  one  bookkeeper, 
one  stenographer  and  clerks,  six  in  number, 
wlinsc  salaries  range  from  $.3,000  per  year 
to  $960  per  year. 

DEPARTMENT    CF    TR,\CK    ELEVATION. 

The  department  of  track  elevation  is  made 
up    <if    the    commissioner    of    track    elevation, 
the   engineer   of  track   elevation   and   th'    ■■'•■ 
retary. 

DEPARTMENT    OF    CIVIL    SERVICE. 

The  department  of  civil  service  was  estab- 
lished to  carry  out  the  provisions  of  an  act 
adopted  by  the  legislature  of  Illinois  in  1895, 
and  commonly  known  as  the  Civil  Service 
Act-  .\ccording  to  this  act  all  employes  in 
the  municipal  service,  except  the  law  depart- 
ment, municipal  courts,  teachers  in  public 
schools,  members  of  the  mayor's  cabinet, 
heads  of  municipal  departments  and  appoint- 
ments confirmed  by  the  city  council,  are  placed 
under  civil   service. 

Administration  of  the  act  is  vested  in  a 
commissi.m  of  three  members,  appointed  by 
the  mayor.  The  members  of  the  Civil  Service 
Commission  are  apcinted  for  a  term  of  three 


years,  one  being  appointed  each  year.  The 
president  of  the  commission  is  elected  for 
one  year  at  a  salary  of  $5,000  per  year,  the 
other  members  receiving  $S,000  per  year  each. 
Assisting  the  commission  is  an  attorney  and 
secretary  and  chief  examiner,  each  at  $3,000 
per  year. 

The  department  is  divided  into  five  divi- 
sions, labor,  physical,  records,  mental  and 
efficiency,  each  directed  by  an  examiner  in 
charge,  whose  salaries  range  from  $4,0ft0 
per  year,  for  the  examiner  in  charge  of  effi- 
ciency, to  $1,500  per  year  for  the  examiner 
in  charge  of  the  labor  division.  In  each 
division  is  a  picked  force  of  examiners  and 
clerks,  who  have  charge  of  the  various  de- 
tails of  the  work. 

Efficiency  Division. — In  view  of  the  fact 
that  the  efficiency  division  of  the  civil  service 
department  is  the  outgrowth  of  recommenda- 
tions of  the  municipal  efficiency  commission, 
the  writer  has  decided  to  describe  in  detail 
the  organization  of  the  division.  Assisting 
the  examiner  in  charge  are  two  experts  on 
system  and  organization,  one  in  charge  of 
the  clerical  and  accounting  section,  the  other 
in  charge  of  the  technical  section.  By  their 
direction  are  retained  specialists,  whose  edu- 
cation and  experience  have  fitted  them  for 
their  particular  duties. 

Upon  recommendation  of  the  municipal 
efficiency  commission,  the  Civil  Service  Com- 
mission has  classified  the  entire  service  of 
the  city  into  eleven  divisions,  according  to 
the  general  character  of  the  duties  performed : 

Division  A,^  Medical  Service.— Positions  the 
duties  of  which  require  training  and  ability 
in  the  medical  profession  or  some  branch 
thereof.  Division  B,  Engineering  Service. — 
Positions  the  duties  of  which  require  training 
and  ability  in  civil,  mechanical,  electrical  or 
chemical  engineering,  architecture  or  related 
technical  work.  Division  C,  Clerical  Service. 
^Positions  of  persons  rendering  clerical  serv- 
ice or  service  in  connection  with  general  office 
work  or  management,  which  does  not  require 
knowledge  of  any  of  the  specialties  included 
in  other  divisions.  Division  D.  Police  Service. 
— Positions  in  the  uniformed  or  detective 
forces  of  the  department  of  police.  Division 
K.  Operating  Engineering  Service. — Positions 
the  duties  of  which  require  training  and  ability 
in  the  operation  and  maintenance  of  equipment 
for  the  production  of  heat,  light  or  power,  or 
in  work  relating  thereto.  Branch  A  includes 
positions  in  all  departments  except  the  board 
of  education.  Branch  B  includes  only  posi- 
tions under  the  board  of  education.  Division 
F.  Fire  Service. — Positions  in  the  uniformed 
service  of  the  fire  department.  Division  G, 
Library     Service. — Positions     connected     with 

DEPARTMENT  OF  CIVIL  SERVICE 


L  CTimiSSiCn 


Cr.'f''€x3m,per  t5ecy 
3DDC 


X 


Eff'cenCijOiv. 


I 


^xaniner  Cfi^e  ffFcienci/ 


Technical  Sect'cr? 


Sxawmer  Ef^ic/enCL/Engi 
em  B /  ?/i^ 


f  X  omirei  r^l'ciencq  Snqr 
exc ^ffrc 


the  administration  of  public  libraries  and 
requiring  training  and  ability  in  library  meth- 
ods. Division  H.  Inspection  Service. — Posi- 
tions the  duties  of  which  relate  to  inspection 
(whether  of  work,  material  or  conditions"), 
hut  which  do  not  require  professional  knowl- 
edge. Division  I,  Supervisory  Service. — Posi- 
tions the  duties  of  which  are  chiefly  super- 
visory, involving  accountability  for  the  main- 
tenance of  public  property,  for  the  work  of 
public  employes,  or  for  the  custody  of  public 
charges,  but  which  do  not  require  knowledge 
in  any  of  the  specialties  included  in  other 
divisions.  Division  K,  Skilled  I^bor  Service. 
— Positions    requiring   knowledge    of   a    trade 
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or  useful  art,  or  requiring  special  manual 
or  mechanical  skill.  Division  L,  Labor  Serv- 
ice.— Position  of  persons  rendering  labor 
service,  general  or  specialized,  where  a  choice 
by  competition  is  impracticable.  Branch  A  in- 
cludes positions  in  which  the  service  is  gen- 
eral or  common.  Brancli  B  includes  positions 
in   which   the   service  is  specialized. 

The  positions  in  each  division  are  then 
classified  into  grades,  which  are  in  turn  sub- 
divided into  groups,  as  follows.  (The  writer 
here  has  confined  himself  to  those  divisions 
employed  in  the  various  departments  de- 
scribed previously)  : 

Division  B,  Engineering  Service. — Grade  I : 
Positions  the  duties  of  which  require  some 
skill  and  accuracy  and  a  general  training,  but 
not  necessarily  much  practical  experience.  (In- 
cludes positions  of  rodnian,  draftsman  and 
map  draftsman.)  Group  C:  $1,080.  Group 
B:  $1,200.  Group  A:  $1,320.  Grade  II;  Po- 
sitions the  duties  of  which  require  training, 
experience  and  ability,  involving  fixed  re- 
sponsibility, and  which  may  or  may  not  be 
supervisory  (includes  positions  of  junior  en- 
gineer, engineering  draftsman  and  architect- 
ural draftsman).  Group  C:  $1,-J00.  Group  B  : 
$1,020.  Group  A:  $1,740.  Grade  III:  Posi- 
tions the  duties  of  which  are  supervisory, 
involving  independent  judgment  and  account- 
ability for  the  work  of  others,  and  for  the 
definite  part  of  an  engineering  work.  (In- 
cludes positions  of  assistant  engineer.)  Also 
positions  requiring  a  high  order  of  specialized 
knowledge  and  professional  ability,  but  which 
are  not  necessarily  supervisory.  (Includes 
positions  of  designing  engineer  and  archi- 
tectural designer.)  Group  C:  $1,020.  Group 
B:  $2,100.  Group  A:  $2,400.  Grade  IV :  Po- 
sitions the  duties  of  which  are  administra- 
tive, requiring  special  qualifications  and  recog- 
nized expert  knowledge,  and  involving  respon- 
sibility, for  the  work  of  a  minor  department, 
under  the  head  thereof,  or  entire  responsibilit\ 
for  a  division  or  a  minor  bureau.  (Includes 
positions  of  engineer  of  track  elevation  and 
engineer  of  tests.)  Grade  V:  Positions  the 
duties  of  wliich  are  administrative  and  execu- 
tive, involving  entire  responsibility  for  an 
important  department  or  bureau,  either  indc- 
pcTidently  or  directly  under  the  head  or  heads 
of  such  department  or  bureau.  (Includes  po- 
sitions of  engineer  board  of  local  improve- 
ments, city  engineer  and  assistant  city  engi- 
neer.) 

Division  C.  Clerical  Service. — Class  O:  Po- 
sitions the  duties  of  which  are  of  simple 
office  routine,  viz,  positions  of  the  standard 
of  messenger.  Group  D:  $480.  Group  C: 
$000.  Group  B;  $720.  Group  A:  $840. 
Class  I  :  Positions  the  duties  of  which  re- 
quire skill  and  accuracy  and  some  experience, 
involving  routine  work.  Grade  C:  $960. 
Grade  B:  $1,080.  Grade  A:  $1,200.  Class  II: 
Positions  the  duties  of  whicli  require  special 
training,  experience  and  ability,  involving 
fixed  responsibility,  and  which  may  or  may 
not  be  supervisory.  Grade  C:  $1,320.  Grade 
B:  $1,500.  Grade  A:  $1,080.  Class  HI:  Po- 
sitions the  duties  of  which  are  supervisory, 
involving  independent  jud.gment  and  account- 
ability for  the  work  of  others.  Also  positions 
the  duties  of  which  require  a  high  ordsr  of 
specialized  knowledge  and  ability,  but  which 
are  not  necessarilv  supervisory.  Grade  C ; 
$1,800.  Grade  B :' $2,040.  Grade  A:  $2.4(iO. 
Class  IV:  Positions  the  duties  of  which  arc 
administrative,  requiring  special  qualifications 
and  involving  responsibility  for  the  clerical 
work  of  the  entire  department,  under  the 
direction  of  the  head  thereof,  or  for  the 
work  of  a  division  or  minor  bureau  of  such 
department  Grade  C:  $2,700.  Grade  B: 
$3,000.  Grade  A:  $3,600.  Class  V:  Positions 
the  duties  of  which  are  executive  and  ad- 
ministrative, involving  responsibility  for  an 
entire  department,  either  independently  or  di- 
rectly under  the  heads  or  head  of  such  de- 
partment, or  for  an  entire  bureau. 

Division  E.  Operating  Engineering  Service. 
—Branch  A:  Positions  in  this  service  shall 
be  graded  according  to  (1)  the  experience 
and  ability  required  by  the  duties  to  be  per- 
formed, or  (2)  the  degree  of  responsibility 
of  the  positions  and  the  class  of  the  plant 
to  which  they  are  attached.     For  this  purpose 


plants  are  divided  into  four  classes,  as  fol- 
lows: Class  I:  Water  pumping  stations  of 
over  600  water  horsepower,  sewage  pumping 
stations  of  over  4U0  water  horsepower,  and 
the  plants  of  the  Chicago  Public  Library  and 
city  hall.  Class  11:  Water  pumping  stations 
of  between  300  and  000  water  horsepower, 
sewage  pumping  stations  of  between  160  and 
400  water  horsepower,  and  the  plant  of  the 
House  of  Correction.  Class  III:  Water  pump- 
ing stations  of  less  than  300  water  horse- 
power, sewage  pumping  stations  of  less  than 
150  water  horsepower.  Class  IV:  Minor 
steam,  electrical  or  heating  plants,  such  as 
those  of  police  stations.  Grade  I  :  Positions 
tlie  dtuies  of  which  involve  assistance  in  the 
care  of  a  plant  of  any  class,  but  no  respnn- 
sihility  for  the  operation  of  any  equipment. 
(  Includes  positions  of  the  same  standard  as 
that  of  oiler.)  Also  positions  the  duties  of 
which  involve  charge  of  Class  IV  plants,  viz, 
positions  of  station  engineer,  $1,080.  Grade  II  : 
Positions  of  minor  assistants,  the  duties  of 
which  involve  general  care  of  a  plant  of  any 
class,  or  which  may  involve  responsibility 
for  the  operation  of  a  portion  of  such  plant. 
(Includes  positions  of  mechanical  assistant 
and  electrical  assistant),  $1,200.  Grade  111: 
Positions  of  assistants  in  Class  111  plants, 
the  duties  of  which  involve  complete  charge 
during  a  definite  period  or  watcii,  viz,  posi- 
tions of  third  assistant  operating  engineer 
and  positions  which -are  of  the  same  standaril 
of  importance,  $1,460.  Grade  IV :  Positions 
the  duties  of  which  involve  complete  respon- 
sibility for  Class  III  plants,  viz,  positions 
of  second  assistant  operating  engineer  in 
charge.  Also  positions  of  assistants  in  Class 
II  plants,  whose  duties  involve  complete 
charge  during  a  definite  perior  or  watch, 
viz,  positions  of  second  assistant  operating 
engineers,  and  positions  which  are  of  the 
same  standard  of  importance,  $1,560.  Grade 
V:  Positions  the  duties  of  which  involve  com- 
plete responsibility  for  Class  II  plants,  viz, 
positions  of  first  assistant  operating  engineer 
in  charge.  Also  positions  of  assistants  in 
Class  I  plants,  whose  duties  involve  complete 
charge  during  a  definite  period  or  watch, 
viz,  positions  of  first  assistant  operating  engi- 
neer, $2,000.  Grade  VI :  Positions  the  duties 
I  if  which  involve  complete  responsibility  for 
Class  I  plants,  viz,  positions  of  chief  operating 
engineer,  $2,500.  Branch  B.  Grade  I  :  Posi- 
tions the  duties  of  which  involve  the  care 
of  the  building  or  buildings  of  a  school,  and 
tlie  operation  of  its  mechanical  equipment. 
(  Includes  positions  of  school  engineer  and 
assistant  school  engineer.)  Grade  II  :  Posi- 
tions the  duties  of  which  are  supervisory, 
involving  independent  judgment  and  account- 
ability for  the  work  of  others  in  the  opera- 
tion or  installation  of  mechanical  equipment 
:iikI  the  care  of  schoul  property  in  a  definitely 
assigned  district.  (Includes  po-itions  of  su- 
pervising engineer).  Grade  HI:  Positions 
the  duties  of  wliich  are  administrative,  in- 
volving responsibility  for  the  work  of  .■111 
entire  bureau,  either  independently  or  under 
the  head  of  such  bureau.  (Includes  positimis 
of  chief  engineer  and  assistant  chief  engi- 
neer.) 

Division  H,  Inspection  Service. —  Positions 
in  this  service  shall  be  graded  according  to 
(1)  importance  of  inspection  work,  and  (2) 
the  degree  of  responsiliility  involved.  For  pur- 
pose of  grading,  all  inspection  work  is 
grr«pcd  into  three  classes,  as  follows:  Work 
which  involves  the  exercise  of  indcpendeiit 
judgment  in  the  inspection  and  supervision  of 
operations,  activities  or  condition,  and  whicli 
require  a  technical  knoudedgo  of  the  prin- 
ciples of  design  and  construction  underlying 
the  same,  as  well  as  training,  skill  and  ex 
perience.  Class  II:  Inspection  work  which 
involves  the  exercise  of  independent  judg- 
ment in  passing  on  the  quality  (■!  materials, 
workmanship  or  special  conditions,  and  which 
require  skill  and  experience  and  specialized 
knowdedge.  Class  HI  :  Inspection  work  which 
involves  the  observation  of  conditions  and 
requires  skill  and  experience,  but  no  speci;il 
knowledge.  Grade  I :  Positions  the  duties 
of  which  involve  Class  HI  inspection  work. 
.Also  positions  of  assistants  or  helpers  to 
inspectors    on    Class    I    or     Class     II     work. 


Grade  H:  Positions  the  duties  of  which  in- 
volve Class  II  inspection  work.  Grade  HI: 
Positions  the  duties  of  which  involve  Class  I 
inspection  work.  Also  positions  the  duties 
of  which  are  supervisory,  involving  account- 
ability for  the  work  of  inspectors  in  Class  II 
and  Class  III  inspection.  Grade  IV:  Posi- 
tions of  principal  assistant  to  the  head  of 
a  department  or  principal  branch  thereof, 
the  duties  of  which  are  supervisory,  involv- 
ing accountability  for  the  work  of  the  entire 
department  or  branch,  under  the  direction 
of  the  head  of  such  department  or  branch. 
Also  positions  the  duties  of  which  are  super- 
visory, involving  complete  charge  of  an  entire 
line  of  Class  I  inspection  work.  Grade  V: 
Positions  the  duties  of  which  are  adminis- 
trative, involvin.g  responsibility  for  the  work 
of  an  entire  bureau  or  division,  and  wdiich 
requires  the  highest  order  of  expert  knowl- 
edge. 

Division  I — Grade  I  :  Positions  the  duties 
of  which  include  the  care  of  public  property 
or  public  charges,  involving  a  fixed  respon- 
sibility, but  not  necessarily  the  exercise  of 
independent  judgment.  Grade  II:  Positions 
the  duties  of  which  are  supervisory,  involving 
;iccoiintability  for  the  work  of  persons  in 
fJradc  1  positions,  or  for  the  care  or  custody 
of  public  property  or  public  charges,  and 
which  require  the  exercise  of  independent 
judgment.  .-Mso  positions  of  principal  assist- 
ant to  persons  in  Grade  HI  positions.  (In- 
cludes positions  of  assistant  superintendent 
of  sidewalks.)  Grade  HI:  Positions  the 
duties  of  which  involve  accountability  for 
public  employes  in  a  specialized  division  of 
work  or  in  a  given  territorial  district.  (In- 
cludes positions  of  superintendent  of  bridges 
and  ward  superintendent.)  Grade  IV:  Posi- 
tions the  duties  of  which  are  administrative, 
requiring  special  qualifications  and  involving 
responsibility  for  the  work  of  an  important 
bureau  or  division,  under  the  head  thereof, 
or  entire  responsibility  for  a  minor  bureau  or 
division.  (Includes  positions  of  superintend- 
ent of  sidewalks  and  assistant  superintend- 
ent of  sew-ers.)  Grade  V:  Positions  the 
duties  of  which  are  executive  and  adminis- 
trative, involving  responsibility  for  an  entire 
department,  either  independently  or  directly 
under  the  head  or  heads  of  sucii  department, 
or  for  an  important  bureau.  (Includes  posi- 
tion  of   superintendent  of   sewers.) 

Division  K,  Skilled  Labor  Service. — Posi- 
tions in  this  service  shall  be  ranked  according 
to  authority,  responsibility  and  importance 
of   duties. 

Division  L. — Positions  in  this  service  shall 
not   be  provided   with   grades  or  ranks. 

h'xplanation  of  chart:  Each  block  gives 
the  civil  service  title  of  the  position.  In 
the  Iower_  right  hand  corners  is  given  the 
luimber  of  employes  occupying_  the  position, 
and  the  salary;  in  the  lower  left  hand  corner 
is  given  the  division,  grade  and  group  to 
\yhich  the  position  is  assigned  by  the  Civil 
Service  Commissicn.  'V.x"  in  lower  left 
hand  corner  signifies  the  position  is  exempt 
from  the  jurisdiction  of  the  Civil  Service 
Commission. 


Notes  on  the  Cost  of  Laying  Common 

Brick  and  Fire  Brick  in  Foundry 

and  Blast  Furnace  Buildings.x 

The  Chicago  Drop  I'orge  &  Foundry  Co.'s 
hammer  shop  was  built  of  13  in.  and  17  in. 
common  brick  walls  some  30  ft.  high  from 
floor  to  roof,  and  required  lon.ooo  brick  in 
its  construction.  The  actual  bricklaying  cost 
$4.20  per  1.000  brick,  or  6.-36  hou'rs.  The 
collateral  operations  of  unloading  brick,  mor- 
tar, scaffold  work,  etc..  cost  $2.88,  or  7,24 
hours.  .'V  bricklayer's  a\erasc  8  hour  day's 
work  was  the  laying  of  1,257  brick.  The 
cost  of  brick,  mortar  materi.iK.  coping  and 
lumber  for  scafifolding  was  $8  00  per  I.OOO 
brick,  making  a  total  cost  of  $16.07  per  l.WO 
brick.  If  the  scaffolding,  horses,  mortar 
boards,    etc.,    had    been    available    from    some 

•Quilted  from  Chart  Bonl<  niitlicirizccl  liv  the 
Civil  Service  Commission,  Mareli.   1911. 

xFrnm  a  pajier  by  Victor  Wimlit  read  before 
Ibe   Western   Society  of  Ensineers. 
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•ilier    work    this    cost    would    have   been 
duced  $1.40  per  1,000  brick. 

An  old  wall  13  ft.  high  was  taken  down, 
and  the  brick  were  cleaned  and  piled  at  a  cost 
of  $0.56  per  thousand. 

A  smooth  red  brick  made  at  Hobart,  Ind., 
not  quite  as  fine  as  the  pressed  red  brick 
available  in  tlie  Chicago  market,  makes  a 
very  presentable  wall.  On  account  of  its  fin- 
ish, more  care  is  required  in  laying  than  is 
the  case  with  the  Chicago  common  brick.  In 
building  a  power  house  220  ft.  long  and  30  ft. 
high  of  side  walls,  using  a  13-in.  wall  with 
plain  pilasters  at  the  steel  columns  and  cor- 
ners, and  three  smaller  buildings  adjacent, 
370.000  brick  were  laid  at  tlie  following  costs 
for  labor : 

Per  1.000  Brick 
Hours.    Cost.      Hours.  Cost. 
Bricklayer    foreman      337 

Bricklayers     3.S63 

Helpers     4.285 

Mortar    mixers 717 

Labor     foreman....      175 
Labor     (common)..   2,07S 

Hoist    operator 120 

Carpenter    foreman       85 

Carpenters    324 

Handy    man 190 

Timekeeper    185 


re-       dippers    and    the    brick 


laid    witli    ioints 


Total 


...1:2.359 


$    269.60 

0.91 

$  0.72 

2.607.87 

10.5 

7.05 

749.85 

11.6 

2.02 

154.15 

1.94 

0.40 

61.25 

0.5 

0.16 

363.65 

5.68 

0.97 

42.00 

0.33 

0.10 

42.50 

0.03 

0.11 

113.40 

0.90 

0.30 

46.50 

0.51 

0.12 

55.50 

0.50 
33.4 

0.15 

$4,506.27 

$12.10 

Teaming  of  scaffold,  etc.,  to  and  from  work 
and  unloading  of  brick  and  sand  from  cars 
not  included.  Cost  of  washing  walls  inside 
and  outside  with  acid  is  included.  One-half 
of  the  work  was  done  with  scaffolds  hoisted 
bj'  cables  and  winches  as  the  rise  of  the  brick 
work  required.  The  rest  of  the  scaffolding 
was  the  ordinary  wooden  staging. 

Laying  of  Fire  Brick. — In  the  building  of 
a  blast  furnace  plant  040,000  lire  brick  were 
used  in  the  construction  of  gas  flues  from 
the  hot  blast  stoves  and  boilers  to  the  chim- 
neys, and  also  for  foundations  of  two  blast 
furnaces.  The  flues  were  composed  of  9-in. 
walls  and  arches  and  4%-iii.  floors.  As  the 
flues  were  subsequently  imbedded  in  massive 
concrete  foundations,  forms  were  built  on  the 
interior  lines  of  the  flues  throughout.  The 
fire  brick  laid  in  neat  Portland  cement  grout 
were  laid  against  the  forms  and  then 
the  concrete  was  built  against  the  brick. 
The  joints  averaged  1/16  in.  to  Va  in. 
thickness.  Half  of  the  cost  of  the  forms 
was  charged  against  the  brickwork.  Due 
to  the  presence  of  the  forms,  the  ma- 
sons laid  brick  much  faster  than  if 
they  had  to  build  a  wall  by  olumb  and 
line,  or  against  the  concrete  while  working 
in  the  interior  of  the-  flues.  The  floors  were 
paved  with  brick  on  edge  laid  on  2  ins.  of 
sand  and  grouted.  The  blast  furnace  founda- 
tions were  in  courses  3  ft.  high  and  9  ft  to 
12  ft.  thick. 

Unloading  brick  from  box  cars  and  care- 
fully piling  took  5  hours  at  $1.12%  oer  l.'l'tO 
brick.  The  wages  for  an  8  hour  day  were 
as  follows :  Masons.  $7 ;  helpers,  $2..')0,  and 
foremen,  $8.75. 

The  exterior  foundations  of  two  blast  fur- 
races  was  massive  wcrk.  The  form  and  di- 
mensions of  the  work  were  such  as  to  be  ex- 
ceedingly favorable  to  low  costs.  The  brick 
were  taken  from  cars  on  tracks  immediately 
adjacent  and  parallel' to  the  work.  The  mor- 
tar was  1 :1  mixture  of  Portland  cement  and 
sand,  and  was  mixed  irto  a  thin  grout.  This 
was   poured    over    the   b-ick    from   one   quart 


varying  from  nothing  to  's  in.  in  thickness. 
.-Vbout  0  per  cent  of  the  brick  laid  in  the  gas 
flues  were  laid  as  headers  to  project  4  ins. 
into  the  concrete  which  was  afterwards  built 
up  around  it. 

Including  unloading  brick,  mortar  men, 
tenders,  carpenters,  or  forms,  and  other  labor- 
ers, there  were  ten  niin  per  bricklayer.  Table 
I  gives  the  costs  of  fire-brick  masonry: 

The  average  9-in.  straight  fire-brick  is 
9x4%x2%  containing  101.25  cu.  ins.,  with 
rubbed  joints;  this  will  take  17  brick  per 
cu.  ft.  of  masonry. 


An  Automatic  Printing,  Washing  and 
Drying  Machine  for  Making  Blue- 
prints and  Direct  White  Prints. 

.A.  process  for  making  white  prints  directly 
from  tlic  tracing  and  a  machine  which  may  be 
used  either  for  white  printin;;  or  blue  printing 
has  recently  been  put  upon  the  market  by  the 
C.    F.    Pease    Co.,    I(i7    Adan;.'    St.,    Chicago. 


also  be  washed  in  soap  and  water  or  gasoline. 
The  process  of  printing  is  continuous,  so  that 
prints  of  any  length  desired  and  up  to  54  ins. 
in  width  can  be  made  in  one  piece. 

In  view  of  the  fact  that  both  blue  prints  and 
white  prints  may  be  desired,  the  machine  has 
l)ccn  arranged  so  that  either  prints  may  be 
made.  The  accompanying  drawing  shows  a 
side  view  of  the  printing  ir.achine  and  the 
wasliing  and  drying  apparatus.  A  roll  of 
paper  is  suspended  under  the  table  on  the 
front  of  the  machine  and  passed  over  the 
table  and  convex  -lass  back  of  the  arc  lanms. 
From  here  the  paper  passes  over  a  roller  to- 
ward the  washing  machine.  For  white  prints 
the  paper  passes  through  a  special  solution 
before  reaching  the  washing  machine.  This 
l}art  is  not  shown  in  the  illustration.  The  ap- 
paratus necessary  for  developing  the  white 
prints  occupies  a  space  about  1%  ft.  in  width 
between  the  machines  shown.  As  shown,  the 
machines  occupy  a  space  about  6%  ft.  square. 
On  the  washing  and  drying  machine  the 
paper  is  passed  under  a  spray  of  water  and 
also  a  sprav  if   ootash  solution.     The  surface 
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Machine   for    Prnting,    Washing    and    Drying    Blue    Prints. 


Both  features,  the  white  print  process  and  the 
machine  which  prints,  washe,-  and  dries  the 
prints,  represent  a  decided  advance  in  the  re- 
production of  tracings. 

The  white  prints  are  made  on  specially  pre- 
pared parchment  paper  which  retains  the" clear, 
sharp  lines  in  the  strongest  sunlight  and  does 
not  shririk.  The  white  background  is  restored 
to  its  original  whiteness.  givi:ig  a  better  result 
than  can  he  obtained  from  hcgatives  on  blue- 
print paper.  The  white  prints  have  blue  lines 
which  can  be  erased  by  chemicals,  and  altera- 
tions can  be  made  upon  them  with  blue  ink 
ui.ldut    defacing    the    prinr.     The    paper    can 


Arches  of  fines. . . . 
9-in.  walls  of  flues. 
Paving   of    flues.... 


Total    . 
Massive 


T.ABLE  I.— FIRE-BRICK   MASONRY   L.\BOR. 


Helpers' 
hours. 
2,380 
4.450 
l,32i 


foundations. 


Brick  laid. 

63.930 

232.395 

32,580 

328^ 
311.495 


Masons' 
hours. 

530 

490 

221 

1.241 
1,150 


Total    or   average. 


Kind. 

S7/16x2i/ix4  1/16 

9   In.    Straight    8  7/16x2%x4  1/16      ... 
No.  1  Arch  8Kx4x2  1/16  and  ?i4 

No.  2  Arch  8!!4x4  l/iexHi.  and    ; 

No.  1  Key  81^x2^x2%  and   4... 

No.  2  Key  8^4x2%x3   and  Z'M... 

No.  3  Key      ■     SV4x2V.x2H   and    4... 

No.  4  Key  S^x2M:x2  and  4 

Total 


040,4011  2.391 

FIRE-BRICK   SIZES. 
Vol. 
of  brick 
cu.  in. 


sn 

79.7 
64.3 
67.S 
72.6 
69.4 

i;;.s 


8,1,-0 
5,600 


13.7.^0 


Brick 
per  cu.  ft. 
20.2 
21.7 
26.9 
25.5 
23.8 
24.9 
27.1 


Brick 
per  mason 
per  day. 
1.2116 
4,110 
1,480 

2.652 
3.386 


Is-in. 
joints  brick 
per  cu.  ft. 
18.3 
19.7 
24.2 
23.2 
21.7 
22.7 
24.5 


Cost  per 
1.000  brick. 
$14.45 
6.48 
14.40 


$  8.73 
6.85 


$  7.81 


641.400 


of  the  print  only  is  washed  and  the  back  ot 
the  print  does  not  get  wet.  The  drying  ap- 
paratus consists  of  gas  tubes  set  vertically  side 
by  side  and  the  paper  passes  up  in  front  of 
tlicni  over  a  roller  and  down  behind 
them,  thoroughly  dried  and  smooth,  onto  a 
roller.  As  an  alternative  to  the  gas  drier,  an 
electric  drier  may  be  used.  In  this  the  resist- 
ance coils  of  the  arc  lamps  are  used,  thus 
making  use  of  the  heat  whicii  would  otherwise 
be  wasted. 

The  entire  machine  is  operated  by  a  small 
motor,  which  is  adjusted  as  to  speed  by  a 
regulating  device  giving  (>0  changes  in  speed. 
1  he  average  soeed  at  which  the  blueprints  are 
run  is  G  ft.  a  minute  and  that  for  white  prints 
about  4  ft.  per  minute.  The  speed  is  varied, 
according  to  the  condition  of  the  tracing, 
which,  if  soiled  or  dirty,  requires  a  longer 
time  to  print.  One  man  operates  the  machnie 
and  can  produce  from  00  to  75  yards  of  prints 
per  hour.  When  closing  down  the  machine, 
the  sensitized  paper  is  cut  off,  and  a  blank 
piece  of  paper  is  pasted  onto  the  end  and  is 
run  through  until  it  reaches  the  final  roller. 
The  machine  is  then  ready  to  start  again  when- 
ever required. 

The  finished  rolls  of  prints  is  taken  to  a 
Irinnnine  t.able  which  is  fitted  with  rcller  cut- 
ter. This  is  operated  by  a  small  motor  so 
lh.it  the  operator's  hands  are  free  to  hold  the 
paner  in  position. 

Both  the  white  print  process  and  the  n:a- 
chines    for   printing,    washint;    and    drying    are 
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the  invention  of  X.r.  C.  F.  I'casc  ar.d  are  be- 
ing manufactured  at  the  new  plant  recently 
established  by  him.  The  company  also  car- 
ries on  a  large  printing  business  at  its  Chi- 
cago  headquarters. 


Methods     of     Hauling     and     Placing 
Heavy  Power  Plant  Machinery. 

BY      H.      B.       W'dERMIU.* 

The    problem    of   hauling   heavy    machinery 


A,-,  the  saiul  encountered  was  ol'ten  deej),  \  erx 
wire  tires  (from  10  to  24  ins.)  were  employed 
on  the  wagon  wheels,  as  shown  in  the  cuts. 
Figs.  1  to  4,  to  prevent  thcni  from  cutting  in 
under  the  weight  of  the  heavy  loads,  which 
at  times  reached  the  total  of  combined  piece 
and  skids-,  of  from  18  to  20  tons;  the  genera- 
tor rotor,  the  heaviest  piece  handled,  weigh - 
uig  about  tliat  amount. 

The    work,    as    is    usual    with    government 
projects,   was  done  largely  by   contracts;   and 


I^KHi^^fr^yt 
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Fig.    1. — Team    Hauling    Heavy    Machinery. 


from  the  nearest  railroad  station  to  the  iso- 
lated plants  often  encountered  ui  mining  and 
hydro-electric  work  sometimes  becomes  one 
requiring  considerable  skill,  labor  and  expense 
for  its  solution.  Local  conditions  usually  af- 
fect the  problem  so  that  few  data  of  value 
can  be  given  which  will  serve  as  a  reliable 
guide  for  estimating  the  costs  of  similar 
work,  but  the  methods  used  will  often  work 
out  as  well  in  one  situation  as  in  another, 
and  so  become  both  interesting  and  valuable 
to  those  engaged  in  similar  work.  With  this 
in  mind,  the  methods  used  in  hauling  the 
machinery  and  material  useil  in  constructing 
tlie  power  house  for  the  Minidoka  Project  of 
(he  U.  S.  Reclamation  Service  may  not  prove 
uninteresting. 

There  are  in  this  installation,  at  the  generat- 
ing plant  on  the  Snake  River,  in  Idaho,  five 
2,000-HP.  main  turbine  units  oyierating  under 
46  ft.  head,  and  therefore  of  considerable 
size,  their  estimated  weight  being  85  tons 
each:  two  exciter  units  are  also  installed  here, 
while  at  the  "lifts"  or  pumping  stations,  some 
1">  miles  away,  are  12  centrifugal  pump  units 
sufficient  to  absorb  most  of  the  power  gen- 
erated at  the  power  plant  when  pumping 
against  their  normal  head  of  30  ft.  The 
shipping  points  are  respectively  G  and  15  miles 
away,  over  new  roads  leading  through  a  fairly 
Icvei  country,  varying  in  soil  from  heavy  clay 
to  deep  sand,  all  thickly  interspersed  with 
outcropping  ledges  of  lava  rock.  As  the  6- 
mile  haul  over  to  the  power  house  from 
Minidok.i  was  comprised  of  much  the  heavier 


in  the  case  of  the  last  two  units,  hauled  under 
favorable  conditions  when  the  ground  was 
frozen,  the  cost  was  decidedly  lower  than 
that  of  the  earlier  units,  being  but  $0  per  ton, 
thus    figuring   about   5t)   cts.    per   ton   mile,  $2 


lliis  was  accomplished  in  a  novel  way  by  the 
building  of  an  inclined  skidway  of  12xl2-in. 
timbers,  there  being  three  rows  of  them, 
spaced  about  5  ft.  apart ;  upon  these  was 
placed  a  skip  or  sliding  platform,  which 
could  be  hauled  up  and  down  by  means  of 
an  electrically  driven  hoist,  operating  with 
steel  cables,  through  heavy  sheaves.  The 
ways  were  kept  well  covered  with  thick  heavy 
grease,  the  sliding  contacts  being  both  ot 
\yood,  capable  of  developing  con.siderable  fric- 
tion if  run  unlubricated.  Tlie  entire  appara- 
tus is  well  shown  in  Fig.  4,  and  can  there  be 
seen  to  very  much  resemble  similar  appara- 
tus used  in  the  cities  of  Pittsburg  and  Cin- 
cinnati for  the  transfering  of  street  cars  cars 
from  one  level  to  another  where  the  grades 
arctoo  steep   for  ordinary  railway  operation. 

Upon  its  arrival  at  the  generator  floor  level, 
the  material  was  taken  into  the  power  house 
by  means  of  ordinary  pipe  rollers,  and  thence 
handled  by  means  of  the  usual  overhead  trav- 
eling cranes. 

Perhaps,  in  closing,  a  brief  description  of 
the  methods  employed  for  widening  the  tires 
of  ordinary  wagons  in  a  cheap  but  substantial 
manner,  may  be  interesting.  Heavy  steel  was 
bent  to  the  form  of  a  semi-circle  roughly  fit- 
ling  the  tire  of  the  existing  wheel.  It  was 
then  clamped  on,  as  per  sketch,  and  the  pro- 
jecting edges  of  the  tire  supported  by  wooden 
braces,  fitted  tightly  between  the  new  tire  and 
the  hub.     Tliis  construction  is   further  shown 


Fig. 


-Special     Broad     Tire     Wagon. 


per  ton  having  been  allowed  for  unloading 
and  placing  on  skidways  until  needed,  at  the 
power  house. 

Usually  the  unloading  from  the  cars  onto 
the  wagons  was  done  by  government  day  la- 
liiT.  though  sometimo  by  contract;  the 
-n;ne  20  and  40  ft.  below  the  to-.j  of  the  clifT; 


ill  Fig.  l)  and  proved  very  effective  in  opera- 
tion, as   well  as  cheap  in   construction. 


Fig.    2 — View    Showing    Method    of    Lashing    Machine    on    Wagon. 


pieces,  and  otherwise  the  conditions  were  much 
the  same,  a  detailed  description  of  the  meth- 
ods there  employed  will  suffice. 

This  machinery  was  hauled  on  very  heavily 
built  special  wagons  with  horses  for  the  mo- 
tive power,  there  being  sometimes  as  many 
as  30  head  of  horses  driven  on  a  single  team. 


•Erection      Department, 
Milwaukee.  Wis. 


AUis-Ctialmers      Co., 


means  employed.  ;it  least  for  the  earlier  units, 
was  a  hand  travelin.g  crane  of  ten  tons  ca- 
pacity, set  up  on  temporary  crane  ways,  the 
cr.-me  used  being  ordered  for  regular  use  in 
one  of  the  pumping  station. 

On  arrival  of  the  machinery  at  the  power 
house  there  still  remained  the  problem  of 
placing  it  in  position  on  the  generator  and 
turbine    floors,    situated    as    shown   by    Fig.    !, 


Excavation  by  Sluicing,  Panama — Exca- 
vation 111  tlie  lake  region  of  the  canal,  be- 
tween (latun  and  P.as  Obispo,  is  now  con- 
fined to  the  work  of  two  contractors,  one 
of  whom  is  working  at  Bohio  and  the  other 
at  Gorgona,  both  using  a  form  of  sluicing. 
.\t  Bohio,  K.  C.  -McFarlaml  &  Co.  are  ex- 
cavating earth  and  soft  rock  by  the  sluic- 
ing method,  and  hard  rock  by  pan  car.  They 
u~e_il  the  sluicing  method  on  a  contract  of 
.■^5,.^0(J  cu.  y<ls.  at  Tabernilla.  where  all  of 
the  niaterial  u,iv  earth.  The  plant  consists 
ol'  two  ,S-in.  three-stage  turbine  pumps, 
driven  by  an  .\mes  engine  of  200  h.  p.  and 
discharging  into  a  12-in.  main,  from  which 
there  are  leads  for  two  nionitor>.  Two  or 
,3-in.  nozzles  are  used,  according  to  the 
character  of_  the  niaterial  to  be  cut.  With 
the  2-in.,  LSO  lbs.  pressure  is  obtained  at 
the  nozzle,  and  with  the  ,?-in.  100  lbs.  .At 
Bohio,  about  ,S0  per  cent  of  the  material  is 
soft  rock  and  the  sluicing  plant  handles  this 
profitably  on  a  grade  as  low  as  1  per  cent. 
In  .May,  15,300  cu.  yd.s.  were  excavated  bv 
this  method  at  Bohio,  and  there  still  remain 
to  be  taken  out  about  1 10,0(X)  cu.  yds.  out 
of  a  total  of  160,000.  It  is  believed  that 
1 10,(XX)  cu.  yds.  can  be  removed  by  the 
sluicing  method.  Opposite  Gorgona  the 
contractor,  B.  B.  Duncan,  is  working  with 
a  12-in.  centrifugal  pump,  which  raises  water 
from  the  river  into  sluice  boxes,  through 
which  it  carries  into  the  river  material  ex- 
cavated with  pick  and  shovel.  In  Mav 
9,6(M1  cu.  yds.  were  excavated  bv  this 
method. 
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Report  on  Uniform  Specificaticns  for 
Buildings — .\  ilisciission  of  the  rcpon  which 
was  i)rescntcd  at  the  amiual  meeting  of  the 
American  Society  of  Engineering  Con- 
tractors was  held  in  New  York  City  on 
June  20th.  The  discussion  brought  out  the 
importance  of  standardizing  specifications 
and  of  adopting  a  single  form  of  standard 
contract.  The  current  of  the  discussion 
favored  the  unit  price  contract  as  opposed 
to  lump  sum  or  cost-plus-percentage,  or 
plus-lixed-sum   contract. 


with  Mr.  John  M.  Ori'sory,  and  the  new  firm 
will  ongMge  in  pnictioo  as  consulting  engineers 
ami  snnitai-y  exports.  Mr.  Fuller  has  associated 
with  him  as  partners  Messrs.  James  W.  Arm- 
strong. James  C.  Harding  and  James  R.  MoClin- 
tock.  all  formerly  connected  with  the  tlrm  ot 
Herins  &   Fuller. 


PERSONAL. 

Mr.  Clarence  A.  Knight,  president  of  the 
Chicago  &  Oak  Park  Elevated  R.  R..  died  on 
June  L'l.  Ml-.  Knight  was  also  general  counsel 
for  the  Korthwcsteni  lOlevated  R.  R.  and  the 
Union  Loop  Co.,  of  Chicago. 

Mr.  Samuel  D.  Foster,  at  present  engineer  in 
charge  of  the  highways  of  Allegheny  Co.,  Pa., 
has  been  appointed  chief  engineer  01  tlie  state 
highway  department  of  Pennsylvania.  He  will 
receive  an  annual  salary  of  $7,000. 


Catalogs  Worth  Having. 

Engineers  and  contractors  should  have  on 
file  the  latest  catalogs  of  machines,  tools  and 
supplies  that  they  use.  In  sending  for  cata- 
logs reviewed  or  advertised  in  this  paper,  you 
will  confer  a  favor  on  us  if  you  will  write'di- 
rectly  to  the  advertisers  and  state  that  you 
saw  the  catalog  mentioned  in  ENCiiNEERiNG  & 
CoNTR.\cTiNG.  If  you  arc  in  the  market  for 
tools,  machinery  or  supplies,  tell  us  and  we 
will  notify  promptly  the  leading  manufac- 
turers. 

Universal  Cement. — Paper  6x9  ins.,  20  pp.  Uni- 
versal I'ortland  Cement  Company,  Chicago  & 
ritlsliurg. 

This  is  the  moiitlily   bulletin   IS!o.   S5   for  June, 


Fig.  4 — Method  of  Lowering  Heavy  Machines  Down  Incline. 


Mr.  B.  S.  'Wathen.  chief  engineer  of  the 
Texas  &  Pacific  R.  R..  has  been  appointed  con- 
sulting engineer  of  that  road  with  headquarters 
at  Dallas.  Tex.  Mr.  C.  H.  Chamberlain,  assist- 
ant engineer,  will  succeed  Mr.  Wathen  as  chief 
engineer. 

Mr.  J.  P.  Snow,  for  twenty-two  years  chief 
engineer  of  the  Boston  &  Maine  R.  R..  has 
tendered  his  resignation  to  take  effect  Julv  1. 
He  will  be  succeeded  by  Mr.  A.  B.  Cortiiell. 
consulting  engineer  of  the  New  York.  New 
Haven  &  Hartford  R.  R. 

Mr.  Walter  O'Bannon  became  secretary  and 
treasurer  of  the  Oklahoma  City  Construction 
Company  at  the  annual  meeting  early  in  June. 
Mr.  O'Bannon  was  chief  engineer  for  this  firm 
for  the  past  year.  He  has  been  engaged  in  con- 
struction work  in  Missouri.  Oklahoma  and 
Kansas,  since  leaving  the  University  of  Missouri 
in   ISiOS. 

Mr.  F.  G.  Jonah,  chief  engineer  of  construc- 
tion of  the  St.  Louis  &  San  Francisco  R.  R.. 
has  been  appointed  chief  engineer  of  the  New 
Orleans.  Texas  &  Mexico  R.  R..  and  the  St. 
Louis,  Brownsville  &  Mexico  Ry..  with  head- 
quarters at  St.  Louis.  Mo.  He  succeeds  on  the 
former  road  Mr.  M.  C.  Byers,  who  will  devote 
his  entire  time  to  other  parts  of  the  Frisco 
system. 

Mr.  Frederick  T.  Barcroft  has  been  appointed 
a  member  of  the  city  plan  and  improvement 
commission  of  Detroit.  Mich.,  his  term  of  office 
to  expire  in  May,  1920.  Other  appointments  off 
the  commission  are  Mr.  Walter  E.  Campbell, 
president  of  the  Detroit  Belle  Isle  &  Windsor 
Ferry  Co.,  with  term  expiring  in  May.  191B,  and 
Mr.  Herman  Darmstaetter,  with  term  expiring 
in  May.  1917.  Mr.  Barcroft  has  .also  been  se- 
lected to  assist  Mr.  E.  W.  Bemis  in  the  ap- 
praisal of  the  property  of  the  Toledo  Railway  & 
Light  Co.,  of  Toledo,  Ohio. 

The  Foundation  Company  of  New-  York  Cit.v 
is  being  reorganized  and  its  capit:il  stock  in- 
creased to  $2,100,000.  Mr.  Kingsley  Martin,  for- 
merly commissioner  of  bridsi-s  ot  New  York 
City,  and  Mr.  Ralph  Chamliers,  formerlv  of 
Chambers  and  Home  Consultins;;  Engineers,  have 
joined  the  company.  The  offlters  of  the  com- 
pany are  as  follows:  Franklin  Remington.  Pres. ; 
Kingsley  Martin.  Vice  Pres.;  E.  S.  J.arrett.  Sec- 
Treas. :  B.  E.  Moran,  Consulting  Engineer;  J.  W, 
Doty,  Chief  Engineer.  The  companv  has  offices 
in  New  York,  Chicago.  Montreai  and  New 
Orleans. 

Messrs.  Rudolpn  Hering  and  Oeorge  W.  Fuller, 
who  have  conducted  a  consulting  engineering 
practice  during  the  past  ten  years  midcr  the 
firm  name  of  Hering  &  Fuller,  of  Nc-\v  York 
City,  announce  a  termination  of  the  partnership. 
Existing  contracts  will  be  completed  by  the 
firm.     Mr.   Hering  will   enter   intoa  partnership 


IDll,  which  describes  construction  work  in  which 
universal   cement   is   being  used. 

Vulcan  Soot  Cleaners. — Paper,  61,4x9  ins.,  32 
pp.  S.  L.  Simonds  &  Company,  SOI  Steinway 
BIdg.,  Chicago. 

This  catalog  describes  in  a  comprehensive  way 
the  use  of  the  Vulcan  Soot  Cleaner  as  a  smoke 
reducer  and  an  economizer.  Drawings  are  given, 
showing  old  and  new  methods  and  of  using  the 
cleaner  on  various  types  of  boilers. 

Stamped  Metal. — Paper,  6x9  ins.,  64  pp.  Niag- 
ara Falls  Metal  Stamping  Works,  Niagara  Falls, 

N.   Y. 

This  is  a  catalog  and  price  list  which  contains 
descriptions    and     illustrations     of    all     stamped 


Fig.   5 — Sketch    Showing    Method   of   Clampl 
ing     Temporary    Broad    Tire    on     Wagons, 

metal  goods,  such  as  small  chains,  checks  and 
coins,  name  plates,  etc.  Complete  price  lists  are 
given. 

Building  Progress.— Paper,  6?ix9S4  ins.,  32  pp 
National  Fire  Proofing  Company,  Fulton  Bldg., 
Pittsburg,    Pa. 

This  is  the  June  number  of  the  monthly  bul- 
letin whieh  contains  stveral  illustrated  articles 
on  recent  Iniilding  construction. 

Earth  and  Rock  Moving  Machinery, — Paper, 
9?ixi;'4  ins..  IL'S  pp.  Western  Wheeled  Scraper 
Company.    .Aurora,   111. 

This  catalog  contains  illustrations  and  descrip- 
tions ot  a  l.irge  variety  of  machinery  for  moving 


larth  and  rock.  The  book  is  divided  into  4  sec- 
tions, of  which  the  first  deals  with  scrapers  and 
plows;  the  2d  with  cars;  the  3d  with  elevating 
graders  and  wagons  and  the  4th  with  road  ma- 
chinery. Brief  descriptions  are  given  together 
wilh  tabks  of  dimensions.  Some  tables  ot 
prices  are  also  given. 

Rock  Crushers,— Paper,  10x6%  Ins.,  20  pp. 
Western  Wiieeled  Scraper  Co.,  .-Vurora,  111. 

This  catalog  contains  illustiations  and  descrip. 
lions  of  various  types  of  jaw  crushers  designed 
for  slationary  or  portable  plants. 

Chain  Belts.— Cloth,  6i4x9>4  ins.,  27S  pp.  Chain 
Belt  Company,    Park  &  11th,   Milwaukee,   Wis. 

This  is  the  June  catalog  No.  40  for  elevating, 
conveying  and  concrete  machinery.  The  book  is 
completely  illustrated  with  photographs  of  plants 
111  operation  showing  the  actual  installations  of 
geneial  belt  macliinery.  Detailed  descriptions 
are  given  with  line  drawings  and  tables  of  di- 
mensions, showing  size  of  various  parts  of 
chains  and  elevators.  The  book  contains  nu- 
merous tables  and  other  information  which  is 
useful  to  designers  of  plants. 

Cement  Specifications, — Paper,  6.x9  ins.  "4  pp. 
The  Universal  Portland  Cement  Company,  Chi- 
cago  &   Pittsburg. 

This  pamphlet  embraces  the  report  of  the 
Committee  on  Standard  Specifications  for  Ce- 
ment of  the  American  Society  for  Testing  Ma- 
terials; the  report  of  the  Committee  on  Uniform 
Tests  of  Cement  of  the  American  Society  of 
Civil  Engineers;  and  the  report  of  the  Com- 
mittee on  Uniformity  in  Technical  Analysis  for 
Limestones,  Raw  Mixtures  and  Portland  Ce- 
ments  of  the  Society  for  Chemical   Industry. 

De  La  Vergne  Machinery. — Paper,  SxlO%  ins., 
12  pp.  The  De  La  Vergne  Machine  Company. 
Ft.  of  E.  13Sth  St.,  New  York  City. 

This  catalog  illustrates  and  describes  vari- 
ous installations  of  De  La  Vergne  oil  engines, 
giving  the  detailed  costs  of  power  developed 
in  a  number  of  cases. 

Discount  Sheet. — Paper,  6x9  Ins.,  40  pp.:'  H. 
Channon  Company,  Market  &  Randolph  Sts., 
Chicago. 

This  discount  sheet  on  hardware  and  con- 
tractore'  machinery  is  supplementary  to  cata- 
log No.  50.  It  is  dated  May  1,  1911,  and  cor- 
rects errors  found  to  exist  in  catalog  No.  50 
and  gives  new  lists  to  date.  A  supplement  to 
catalog  No.  50  is  also  issued,  to  which  this 
discount  also  applies. 

Parsons  Trench  Excavator. — Paper,  10Vix8i<- 
ins.,  32  pp.  The  G.  W.  Parsons  Company,  New- 
ton,  Iowa. 

This  is  a  well  illustrated  catalog  showing  op- 
erations with  the  Parsons  Traction  Trench  Ex- 
cavator for  excavating  trenches  of  various 
widths  and  for  various  purposes.  This  catalog 
contains  illustrations  of  the  details  of  the  ma- 
chine and  complete  descriptions.  A  compari- 
son table  and  discussion  showing  the  cost  of 
hand  work  and  of  work  with  the  machine  is 
given. 

Pyle  Electric  Headlight.— Paper,  9x6  ins.,  24 
pp.  The  Pyle  National  Electric  Headlight 
Company,    1401    McCormick    Bldg.,    Chicago,    111. 

This  catalog  illustrates  installations  of  this 
headlight  on  construction  work  showing  the  ef- 
fects at  night  where  work  is  being  carried  on. 
A    complete   description    is  given. 

Industrial  Cars  and  Tracks. — Paper.  10x14 
Ins.,  4  pp.  Ernest  Weiner  Companv,  3S-40  Dey 
5t.,    New  York  City, 

This  folder  illustrates  a  wide  variety  of  in- 
dustrial   car's  and   track. 

Amco    Products, — Paper.     3%x6     ins.,     8     pp. 
.American  Abrasive  Metals  Companv,  51  Churclv 
St..   New  York  City. 

This  pamphlet  describes  various  machineiT 
made  of  Feralun,  which  is  a  metal  made  by 
combining  the  electric  furnace  product  Corun- 
dum with  iron  or  steel  by  a  patented  process. 
This  product  is  used  for  castings  to  resist 
abrasion  and  attrition.  The  metal  is  used  in 
centrifugal  pumps,  stair  treads,  jig  grates,  ash 
pipes,  etc.  Another  pamphlet  (6x9%  Ins.,  16 
pp.)  gives  extended  descriptions  of  the  metal  as 
used  for  a  number  of  purposes. 

Lead  Wool. — Paper,  314x6  ins..  S  pp.  United 
Lead   Company,    111   Broad-n-ay,    New  York    City. 

This  booklet  contains  a  discussion  of  the  ad- 
vantages of  lead  wool  over  cast  lead  for  joint- 
ing cast  iron  pipe.  This  material  is  described 
as  that  which  makes  a  perfectly  tight  and  vet 
flexible  Joint  w-ith  a  saving  of  about  SS'i  per 
cent  of  lead  and  with  the  advantage  of  being 
able  to  calk  joints  anywhere  under  any  condi- 
tion. 

J.-M,  Sectional  Conduit. — Paper,  5x9  ins..  S  pp. 
H.  W.  Johns-Manville  Company,  100  William  St., 
New-  York  City. 

This  Is  a  folder  showing  briefly  the  details 
of  these  conduits,  with  photographs  of  New 
York's  Municipal  Buildings  which  are  heated 
through  th.is  conduit. 

Bental  Powder. — Paper.  3M:x6  ins.,  12  pp.  In- 
dependent  Powder  Co.,   Joplin,   Mo. 

This  pamphlet  describes  an  explosive  which 
is  both  practical  and  comparativelv  safe  for  use 
in  gassy  and  dusty  mines.  The"  explosive  is 
Bental  coal  powder  which  is  packed  in  bags  or- 
m   cartridges   of  various  sizes. 


CONTRACT     NEWS      SECTION 

of 
ENGINEERING    &    CONTRACTING 


Railroad  construction 
.  work  continues   dull ;   there 

The  Doings  have  been  plenty  of  rumors 
of  the  but  not  much  action.    How- 

Week  ever,  prospects    seem  to  be 

brighter  this  week  than 
they  have  been  before  for 
some  time,  and  there  is  reason  to  believe  that 
there  will  shortly  be  a  change  in  present  con- 
ditions. In  fact,  bids  are  now  being  taken 
on  one  good  sized  railroad  construction  job  and 
it  is  e.\pected  that  other  railroads  will  shortly 
ask  bids.  The  work  now  open  for  bids  calls 
for  the  grading  and  masonry  on  66  miles  of 
road  in  Arizona,  for  the  El  Paso  &  South- 
western R.  R.  It  is  understood  that  the  di- 
rectors of  the  Chicago,  ^Milwaukee  &  Puget 
Sound  Ry.  will  tomorrow  (June  29)  make 
some  decision  as  to  starting  work  on  the 
Millstone-Missoula,  Mont.,  cutoff.  The  Great 
Northern  Ry.  is  also  believed  to  be  about 
ready  to  start  work  on  its  Mondak-Helena 
cutoff,  and  the  Union  Pacific  R.  R.  is  under- 
stood to  be  planning  to  have  work  started 
some  time  after  the  first  of  July  on  the  exten- 
sion of  its  branch  lines  in  the  vicinity  of 
Greeley,  Colo. 

Among  the  railroad  construction  contracts 
let  recently  are  the  following:  Yale  &  Rea- 
gen,  Fisher  Bldg.,  Chicago,  III.,  for  the  grad- 
ing for  the  30-mile  interurban  line  in  Iowa 
of  the  Davenport-Muscatine  Ry.,  the  contract 
including  about  400,000  cu.  yds.  team  work ; 
the  McComb  Construction  Co.,  Olean,  N.  Y., 
for  the  construction  of  the  interurban  line  of 
the  Allegheny  &  Northwestern  Ry.  from  Har- 
marsville  to  Evans  City,  Pa. ;  Monday  Con- 
struction Co.,  Kno.xville,  Tenn.,  sub-contract 
for  masonry  and  concrete  work  on  the  Ken- 
tucky Division  of  the  Louisville  &  Nashville 
R.  R. ;  W.  H.  Schoot  Co.,  39  Jackson  Blvd., 
Chicago,  111.,  for  constructing  the  roadbed  and 
overhead  work  complete  for  the  Kokomo, 
Frankfort  &  Western  Traction  Co.  The  line 
is  to  extend  from  Kokomo  to  Frankfort,  Ind., 
a  distance  of  2-5  miles ;  Arkansas  Bridge  Co., 
Fort  Smith,  Ark.,  for  supplying  the  steel  and 
erecting  21  new  steel  bridges  to  replace  lighter 
structures  now  in  use  on  the  main  line  of  the 
Kansas  City  &  Southern  Ry..  between  Kan- 
sas City  and  Port  Arthur,  Tex. 

Bids  will  probably  be  asked  in  a  couple  of 
months  on  the  largest  single  drainage  con- 
tract which  has  yet  come  up  in  the  Mississippi 
Valley.  This  work  calls  for  the  improvement 
of  Drainage  District  No.  9  of  Mississippi 
County.  Arkansas.  .'K  number  of  smaller  dis- 
tricts have  heretofore  been  organized  in  the 
county  with  the  object  of  improving  smaller 
areas.  District  No.  9  includes  most  of  the 
smaller  districts,  and  covers  an  area  of  -300 
square  miles,  .\bnut  300  miles  of  main  and 
lateral  dredge  ditches  will  be  required,  cost- 
ing somewhat  more  than  $1,000,000.  It  will 
take  15  dipper  dredges  about  two  years  to 
complete  the  job.  .Another  good  sized  drain- 
age job  which  will  probably  be  advertised 
next  month  calls  for  the  construction  of  the 
Edwards  Ditch  in  Palo  Alto  and  Montezuma 
Counties,  Iowa.  The  estimated  cost  of  this 
work  is  $22r),000.  One  of  the  largest  drain- 
a.ee  work  contracts  let  the  past  week  was  for 
additional  work  in  Drainage  District  No.  1 
of  Bates  County.  Mo.,  the  work  requiring  the 
excavation  of  about  1.140.000  cu.  yds.  of  ma- 
terial. Callahan  Bros.,  Kansas  Citv,  Kan., 
secured   the  contract  at  $123,990. 

In  the  line  of  municipal  work  two  large  pav- 
ing contracts  were  let  by  Pacific  Coast  cities. 
Portland.  Ore.,  awarded  a  $.306,000  contract 
to  the  Warren  Construction  Co.  of  Portland, 
for  constructing  bitulithic  pavement,  and  Med- 
ford.  Ore.,  awarded  a  $300,000  contract  to  the 


Clark  i!i  Ifenery  Construction  Co.,  Stockton, 
Cal..  for  about  si.x  miles  of  street  paving. 

In  the  way  of  government  work  the  prin- 
cipal contract  for  dredging  work  appears 
to  have  been  the  one  for  removing  4,700,000 
cu.  yds.  of  mud  and  sand  from  Norfolk  Har- 
bor, Va.  It  has  been  reconunendcd  that  the 
bid  of  the  Coastwise  Dredging  Co.,  Norfolk, 
Va.,  be  accepted.  Bids  for  another  large 
dredging  contract  were  opened  June  20  at 
Newport,  R.  I.  This  contract  calls  for  2,000,- 
OOO  cu.  yds.  of  dredging  at  Providence, 
R.  I.  The  lowest  bidder  was  the  Daly  &  Han- 
nan  Dredging  Co.,  Ogdensburg,  N.  Y.,  at 
$216.6.54. 

For  the  third  time  the  House  of  Represen- 
tatives of  the  state  of  Illinois  has  knocked  out 
the  Deneen-Johnson  waterway  bill,  which 
called  for  the  issuance  of  $20,000,000  in  bonds 
for  the  construction  of  a  waterway  and  the 
development  of  water  power  in  the  Illinois 
and  Desplaines  Rivers,  between  Lockport  and 
Utica. 

Two      subway      schemes, 
somewhat  out   of   the   ordi- 
Subwav  "ary,  to  say  the  least,  have 

r.  .  •  lieen  laid  before  the  council 

Suggestions.  ,^,^,^1  transportation  com- 
mittee of  the  city  of  Chica- 
go. One  of  the  schemes  is 
an  operating  one  exclusively  and  provides  a 
very  simple  means  for  the  transferring  of 
passengers  from  express  trains  to  local  trains 
and  vice  versa.  According  to  the  scheme  ex- 
press trains  are  to  be  run  without  stop  from 
city  limit  to  city  limit,  at  a  speed  of  60  miles 
an  hoin-.  Passengers  wishing  to  take  the  e.x- 
press  trains  will  board  the  local  or  feeder  car. 
Then  when  the  motorman  on  the  feeder  car 
sees  a  fast  train  approaching,  of  course  on  a 
parallel  track,  he  turns  on  more  power  until 
his  car  has  also  attained  a  speed  of  a  mile  a 
minute,  and  the  express  is  running  alongside. 
The  two  cars  are  then  grappled  together,  both 
going  at  the  same  speed,  and  a  "draw  bridge" 
is  let  down.  The  passengers  then  transfer, 
after  which  the  feeder  is  cast  loose  for  local 
stops.  The  other  scheme  calls  for  placing  the 
traction  system  in  the  6  ft.  space  under  the 
sidewalks.  It  was  suggested  that  small  cars 
be  used  which  could  glide  along  under  ;i  side- 
walk of  glass  prisnts  on  either  ^ide  cit  tlir 
street. 


the  Moffatt  road  had  been  completed  as  far  as 
Arrow,  and  then  retired. 


No    two    men    have    had 
more  to  do  with  the  devel- 

Sylvester       ?P"'^"*  /'^    '^S'"™''",  'l'^" 
T    c       tU  David   H    Moffatt  and  Svl- 

1  .  amitn.        ^.^.^(j,^   -|-    j:,„jti,^  ^vho   died 

two  weeks  ago  at  his  home 
in  Chica.go.  A  strong  per- 
son.il  .ittachmcnt  existed  between  these  two 
men  and  for  many  years  they  were  intimately 
;issoci;ited  in  r.ailroad  construction  work. 
When  .Moffatt  in  1887  became  president  of  the 
Denver  &  Rio  Grande  R.  K..  Snn'th  became 
general  manager.  When  the  famous  .-Xmethyst 
mine  at  Creede  was  discovered  by  Creede 
.after  he  had  been  gnd)stake(l  by  Mofifatt  and 
Snu'tli.  the  latter  innnediately  projected  .and 
snccessfidly  executed  the  building  of  the 
Creide  branch  of  the  Denver  &  Rio  Grande 
R.  R.  In  1892  when  Moffatt  left  the  Rio 
Grande.  .Smith  resigned  with  him.  Later  thev 
undertook  the  building  of  the  Florence  & 
Cripple  Creek  R.  R.,  furnishing  most  of  the 
necessary  capital.  $1,. 500,000.  In  1901-2  when 
Moff.att  projected  the  Denver.  Laramie  ^v 
Xortluvestern  Ry..  .Smith  became  president  r.f 
the  CoIorado-lTah  Construction  Co..  whirh 
undertook  the  building  of  the  road.  Smith  re- 
mained   with    the   construction    company   untd 


A    wise   old    gink   nained 
.Socrates     onee     said     that 
The  Bob-        ■■half    the    world    arc    bugs 
Tailed  and     the     other     half     are 

Wasp.  ljiig.i?y "     If   Socrates   knew 

what  he  was  talking  about, 
anything  abotit  bugs  .shoidd 
be  of  interest,  hence  the  following  story  scis- 
sored  from  The  Yellow  Strand : 

Bill  was  a  bridge  builder  and  got  the  con- 
tract to  do  the  bridge  work  for  a  railroad  on  a 
new  line  they  were  building  through  a  section 
of  Mississippi.  What  he  found  down  in  that 
particular  section  was  mostly  bugs  and  mos- 
quitoes, and  they  kept  the  men  busy  slapping. 
.\'atur;illy  F>ill  didn't  have  anything  conipli- 
ment:iry  to  say  of  the  state  and  he  said  it 
freely  to  the  natives  themselves.  One  old 
planter  in  particular  took  offense  at  Bill's 
abuse.  "Ah  cayn't  see  why  yon-all  cayn't  stan' 
it.  We-all  live  down  hyar  all  right."  "Sure 
you  do."  Bill  retorted.  "But  all  you  can  man- 
age to  do  in  a  day  is  to  slap  bugs."  "Sah,  we- 
all  don't  slap  bugs  all  day,  sah."  "Sure  you 
do.  I'll  bet  $10  you  can't  sit  where  you  are 
and  keep  your  hands  folded  for  five  minutes. 
The  planter  was  game  and  indignant,  so  he 
took  the  bet.  Bill  complained  that  it  was  too 
hot  to  stay  where  he  was  and  excused  himself 
for  taking  up  a  position  at  the  planter's  back, 
supposedly  to  sit  in  the  shade.  But  the  minute 
Bill  got  around  to  the  back  of  the  planter,  he 
took  out  a  sunglass  and  focused  it  on  the 
back  of  the  planter's  neck.  Within  a  minute 
the  hair  on  that  particular  spot  began  to  curl 
up  and  smoke.  Anotlier  minute  and  a  half 
the  skin  was  squirming  and  turning  yellow. 
But  the  planter  had  grit.  He  ground  his 
teeth  and  kept  his  arms  folded.  That  lasted 
.•mother  minute  and  then  he  spoke :  "Say, 
pard.  Ah  don't  wanta  hedge  on  the  bet,  bit 
.•\h"ll  compromise  fo'  five  dollah.s  right  now  if 
you-all  will  let  me  brush  that  damned  beb- 
tailed  wasp  offen  the  back  of  my  neck." 


It  is  no  uncoiTinion  thing 
.       fcir  the  members  of  the  city 
City     Councils  councils  of  .'\merican   cities 
and   City        <o  take  a  more  than  father- 
Engineers         '-^    interest    in   the   working 
^  '       cif  their  city  engineers'  de- 

partments. In  fact  this  in- 
teri'erence,  this  telling  the  engineer  how  to  do 
his  work,  has  often  resulted  in  the  city  losing 
a  capable  official.  In  Canada,  if  we  are  to 
judge  from  a  recent  issue  of  one  of  our  Cana- 
ilian  contemporaries,  city  councils  are  also 
quite  active  in  the  running  of  the  city  engi- 
neer's department.  In  the  "personal  mention" 
colunms  of  the  above  issue  are  three  items 
relating  to  the  resignations  of  city  en.gineers. 
In  one  city  the  city  engineer  resigned  because 
nf  the  refusal  of  the  city  council  to  give  him 
sole  control  of  his  department  and  because  of 
the  independent  appointment  of  an  assistant 
tngineer  by  the  city  council.  In  the  second 
city  the  engineer  rcsi.gned  in  consequence  of 
interference  with  the  department  from  the  city 
council.  It  was  one  of  the  conditions  of  the 
appointment  of  this  engineer  that  he  should  be 
given  full  control  of  the  department.  Instead, 
it  is  stated,  he  was  treated  in  an  arbitrary 
manner  and  has  h.-id  to  submit  to  aldermen 
"who  knew  little  about  civic  improvement  and 
less  .djout  engineering."  In  the  largest  of  the 
three  cities  the  city  cn.gincer  resigned  follow- 
ing an  order  of  the  city  council  that  all  civic 
<  niployes  must  register  their  arrival  and  de- 
parture by  a  time  clock. 
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Alabama. 

The  Mobile  &  Ohio  R.  R.,  R.  V.  Taylor, 
General  Manastr,  Mobile.  Ala.,  ami  the 
Southern  Ry.  are  reported  as  about  to  place 
contracts  for  the  construction  of  a  $300,000 
pier  at  the   foot   of  Adams  St.   in  Mobile. 

The  Birmingham,  Demopolis  &  Pascagoula 
R.  R.  has  completed  surveys  and  has  se- 
cured the  capital  for  the  construction  of  the 
rirst  section  of  its  proposed  line.  This  sec- 
tion is  to  extend  fnmi  Demopolis  to  Linden, 
16  miles,  and  construction  contracts  for  it  are 
to  be  let  within  W  days.  A.  R.  Smith,  Dem- 
opolis, is  President,  and  Woolsey  Finnell,  Tus- 
caloosa,  Ala.,   is   Chief   Engineer. 

It  is  expected  that  the  Montgomery  &  Chat- 
tanooga R.  R.  will  ask  bids  next  month  lor 
(he  grading  of  its  proposed  line  between 
Montgomery  and  .Me.xandcr  City.  The  entire 
right  of  way  for  the  56  miles  of  road  is  se- 
cured and  the  surveys  have  been  made.  Com- 
ing into  Montgomery  the  road  will  cross  tlie 
Tallapoosa  River  at  Judkins  Ferry  near  the 
Lower  Wotnmpkn  turnpike  road.  Matl 
Stokes.    Montgomery.    .\la..    is    the    promoter. 

Arizona. 

^•Bids  will  bo  received  by  the  El  Paso  S: 
Southwestern  R.  R.  Co.,  H.  J.  Simmons,  Gen- 
eral Manager.  El  Paso,  Te.x.,  until  July  "25. 
for  the  construction  of  the  graduation  and 
masonry  of  66  miles  of  raihvay  roadbed,  in- 
cluding incidental  work  in  Arizona.  The 
principal  items  are,  approximately:  2,600,001) 
cu.  yds.  grading,  30,000  cu.  yds.  foundation 
excavation  and  36,000  cu.  yds.  concrete.  Plans_ 
and  specifications  are  on  file  in  the  office  of 
the  Engineer  Maintenance  of  Way,  Soutli- 
western  Bldg.,  El  Paso.  Texas.  The  official 
advertisement  will  be  foimd  elsewhere  in  llii-; 
issue. 

Arkansas. 

The  Fort  Siuith  Light  &  Traction  Co..  J. 
^^'aher  Gillette,  General  Manager.  Fort 
Smith,  .\rk.,  is  planning  the  immediate  ex- 
penditure of  about  $200,000  for  improve- 
ments. The  sum  of  $65,000  is  to  be  spent 
in  improving  the  Garrison  Ave.  line  and 
$40,000  is  to  be  spent  on  the  Little  Rock 
line.  The  remainder  will  probably  be  spent 
in  enlarging  and  rebuilding  the  company's 
car  barns. 

Citizens  of  Hot  Springs  are  raising  a 
$60,000  bonus  to  secure  the  extension  of 
the  Memphis,  Dallas  &  Gulf  R.  R.,  H.  C 
Van  Auken,  Chief  Engineer,  Nashville, 
Ark.,  to  Hot  Springs.  Work  on  the  exten- 
sion from  Texarkana  is  well  along  and 
good  progress  is  being  made. 

The  Central  .Arkansas  &  Eastern  R.  R.. 
which  is  to  extend  from  England  to  Stuttgart. 
.Ark.,  is  now  about  completed,  and  will  prob- 
ably be  ready  for  operation  the  first  of  next 
month.  Judge  R.  M.  Foster  of  St.  Louis  is 
president  of  the  company,  and  H.  F.  Britton 
of  the  Cotton  Belt  is  vice  president.  The 
road  will  be  operated  bv  the  Cotton  Belt 
under  a  30-yenr  lease.  The  branch  of  the  line 
from  Stuttgart  to  Hazen,  21  miles  in  length, 
was  connected  on  June  24. 

California. 

The  San  Joaquin  Valley  Electric  Ry, 
Co.  has  assembled  at  Stockton  300  tons  of 
rails  and  30,000  ties  with  which  to  com- 
mence track  laying  on  its  Stockton-Mo- 
desto  line.  The  bonds,  amounting  to  $1.- 
000.000.  have  been  sold.  ]\lorris  L.  Bracket! 
is    manager. 

The  Ventura  County  Ry.  Co.  has  com- 
pleted surveys  and  has  secured  $50,000  cap- 
ital for  the  construction  of  its  projected  5- 
inilc  line.  Construction  work  is  now  under 
way.  Robert  Oxnard,  16  California  St..  San 
h'rancisco.  is  President,  and  J.  .\.  Dnffield. 
Oxnard.  Cal.,  is   General   Manager. 

The  Northern  Electric  Ry.  Co..  Chico, 
has  been  granted  a  franchise  to  dimble 
track  its  lines  at  Chico. 


We  .ne  advised  that  there  is  nn  truth 
whatever  in  the  report  that  the  San  I^edro. 
Los  Angeles  &  Salt  Lake  Ry.  had  decided 
to  construct  a  line  from  Salt  Lake  City  to 
Ely.   Nev. 

The  Oakland  iS;  .\nliocli  Ry.  Co.  has  secured 
terminal  facilities  in  the  vicinity  of  40th.  Web- 
ster, Opal  and  Shaftcr  Sts.,  in  Oakland,  Cal, 
at  a  cost  of  $65,000.  Railroad  yards  will  be 
built  paralleling  40th  St.  between  Opal  and 
Webster  Sts.,  and  freight  and  round  houses 
will  be  constrncled.  The  general  offices  of  the 
company  are  at  Oakland,  Cal. 

A  citizens'  meeting  was  held  at  Sacramento, 
on  June  1!)  to  consider  the  proposition  to 
build  a  steam  r;iilroad  to  connect  the  Haggin 
grant  with  Orangcville  and  Fair  Oaks.  It  is 
estimated  that  J6  miles  of  railroad  will  be 
built  in  three  sections  at  a  cost  of  $225,000, 
which  is  to  be  financed  by  local  capital.  The 
first  section  is  to  connect  with  the  city  park, 
the  second  with  Fair  Oaks,  and  the  third  with 
Orangeville. 

Engineers  of  the  Southern  Pacific  ■  have 
completed  surveys  for  a  second  track  over  the 
Tehachapi  mountains  between  Bakersfield  and 
Ivlojave  and  the  surveys,  together  with  the 
estimates  of  the  cost,  have  been  sent  on  to 
President  Robert  S.  Lovett  in  New  York  for 
linal  action.  It  is  understood  that  the  surveys 
provide  for  a  line  of  much  lower  grade  than 
the  existing  line  ;  that  it  will  be  86  miles  in 
length  and  will  cost  $9,000,000,  or  more  than 
$100,000  a  mile.  The  present  track  is  used 
jointly  by  the  Southern  Pacific  and  Santa  Fe, 
the  latter  having  a  99-year  lease.  The  Santa 
Fe  paid  half  of  the  cost  of  the  track  and  pays 
half  of  the  annual  expenses  of  maintaining 
and  operating  it. 

Colorado. 

.\11  plans  ha\  e  been  completed  by  the  en- 
gineers for  the  construction  of  a  2,400  ft.  tun- 
nel through  Baxter  Pass  for  broad  gaging  the 
Uintah  R.  R.  and  extending  it  to  the  Uintah 
Oil  basin  and  the  Rangeley  oil  field  by  low 
grade  line.  M.  W.  Cooley.  Mack.  Colo.,  is 
General    Manager. 

Plans  are  being  discussed  for  the  construc- 
tion of  a  railroad  in  Kansas  running  across 
Meade,  Grant  and  Johnson  Counties  from 
Meade  through  New  Ulysses  and  Johnson 
City  to  Two  Buttes,  in  Baca  Countv.  Colo., 
and  Des  Moines,  New  Mexico.  C.  D."  Hickok 
and  R.  R.  Wilson.  New  Ulysses.  Kan.,  are 
interested. 

At  the  present  time  no  definite  plans 
have  as  yet  been  made  for  the  further  ex- 
tension of  the  Denver,  Northwestern  &; 
Pacific  Ry.  from  Steamboat  Springs  toward 
Salt  Lake  City,  and  no  work,  either  in  line 
of  surveys  or  construction,  has  been  author- 
ized for  the  coming  season.  L.  A.  Blau- 
velt.  Denver,  Colo.,  is  Chief  Engineer. 

The  LInion  Pacific  R.  R.  is  understood  to 
be  planning  to  have  work  started  some  time 
.-ifter  the  first  of  July  on  the  extension  of  its 
branch   lines  in  the  vicinity  of  Greelev.     It  is 


understood    that    the    first    work 


the 


building  of  the  Crow  Creek  line  from  Briggs- 
dale  north  through  the  Greelev-Poudre  irri- 
gation district,  then  eastward  to  the  Willow 
Creek  reservoir,  18  miles  Thi=  line  will 
nrobably  be  further  extended  northeast  from 
Briggsdale  to  Grover  and  through  the  main 
line  in  Nebraska. 

The  Denver  &  South  Platte  Ry.  Co.  (elec- 
tric). Denver.  Colo.,  has  announced  that  if 
ibe  business  in  sigbt  justifies  it,  the  company 
will  build  an  electric  line  to  the  month  of 
I^eer   Creek   canon. 

Connecticut. 

■|"lie  Idllaud  County  Street  Ry.  Co.,  which 
was  granted  a  charter  to  build  a  trollev  roail 
from  St;ifford  Springs  to  StafFordville  two 
years  agn.  has  completed  its  organization. 
The  charier  has  been  turned  over  to  .A.  S. 
"^Jay.  \(  w  Haven,  Conn.,  B,  I.  Spock  and 
N,  S.  I'.iii  i.inghani.  who  subscribed  for  the  500 


shares  of  ,-tock  .\.  S.  May,  who  took  480 
shares,  is  treasurer  of  the  New  York,  New 
Haven  &  Hartford  R.  R.,  and  the  other  sub- 
scribers are  also  affiliated  with  the  New  Ha- 
ven system.  The  charter  would  have  expired 
unless  organization  was  perfected,  and  the 
organization  will  now  keep  the  charter  alive 
two  years  more. 

Georgia. 

.A  company  has  been  formed  at  Sylvania, 
and  application  has  been  made  for  a  charter 
for  the  purpose  of  building  a  railroad  from 
Millen  to  Newington,  when  a  connection  will 
be  made  with  the  Brinson  Ry.  As  proposed, 
the  line  will  be  29  miles.  The  temporary  of- 
ficers of  the  company  are  E.  S.  Lane,  Blitch, 
Ga.,  president;  1.  H.  Evans,  Halcyondale,  vice 
president ;  W.  M.  Blitch,  Halcyondale,  chair- 
man board  of  directors. 

©Gardiner  &  Pease,  Columbus,  Ga.,  have 
been  awarded  a  contract  by  the  Central  of 
Georgia  Ry.  Co.  for  the  construction  of  a 
concrete  culvert  over  its  tracks  at  Sixth  .A.ve. 
;;nd  Cemetery  St.,  Columbus.  The  cost  of 
the  improvement  will  be  about  $10,000. 

Idaho. 

At  a  recent  mass  meeting  at  Nampa,  a 
committee  of  which  Elmer  Clark,  Caldwell. 
Idaho,  is  chairman,  was  appointed  to  nego- 
tiate with  W.  E.  Pierce,  Boise,  Idaho, 
President  of  the  Boise  &  Interurban  Ry. 
Co.,  regarding  his  proposition  to  build  an 
electric  railway  between  Nampa  and  Cald- 
well. It  is  stated  that  Mr.  Pierce  will  put 
the  line  in  operation  if  the  right-of-way  and 
grade  is  donated. 

.A.  crew  of  surveyors,  under  supervision  of 
W.  C.  Smith,  Spirit  Lake,  Idaho,  Chief  En- 
gineer of  the  Idaho  &  Washington  Northern 
R.  R.  are  running  a  preliminary  line  up  Big 
Muddy  Creek  into  the  territory  of  the  Pan- 
handle Lumber  Co.  It  is  is  rumored,  however, 
that  the  survey  is  to  be  extended  on  to  Deep 
Creek,  across  the  divide,  and  from  there  on 
to  Trail,  B.  C.  The  surveyors  are  now  at 
Big  Meadows,  which  is  within  a  mile  of  the 
low  divide  between  Big  Muddy  Creek  and 
Deep  Creek. 

Illinois. 

Committees  have  been  appointed  in  all 
towns  along  the  proposed  route  of  the 
Rockford-Dixon  interurban  to  raise  funds 
to  aid  in  the  construction  of  the  road.  .At 
a  recent  meeting  at  Rockford,  it  was  stated 
that  the  42  miles  of  road  from  Rockford 
to  Dixon  could  be  constructed  at  a  cost  of 
$1,600,000  and  that  if  $250,000  could  be 
raised  by  the  people  affected  by  the  road, 
the  building  would  be  started.  A.  B. 
Brown.  Rockford,  III,  was  secretary  of  the 
meeting. 

A  project  is  under  consideration  for  the 
construction  of  an  interurban  line  from  Ke- 
wanee  to  Henry  on  the  Illinois  River,  a  dis- 
tance of  40  miles.  The  proposition  is  as  yet 
in  an  embryonic  stage,  but  present  plans 
call  for  the  raising  of  the  necessary 
amounts  from  farmers  along  the  way.  C. 
N.  Gerard,  Bradford,  111.,  is  interested. 

Advices  from  Rock  Island  state  that  ar- 
rangements have  been  practically  com- 
pleted for  a  preliminary  survey  for  the  pro- 
posed interurban  line  which  is  to  have  Rock 
Island.  Muscatine  and  Aledo  as  its  termi- 
nals. It  is  understood  that  the  surveys  will 
be  made  by  Nash-Dow-dle  Co..  contract<irs, 
145  La  Salle  St..  Chicago.  111. 

The  Chicago  &  Western  Indiana  R.  R. 
Co.,  E.  H.  Lee,  Chief  Engineer,  Chica.go. 
111.,  has  recently  accepted  ordinances  cov- 
ering- the  elevation  of  tracks  in  Chicago,  as 
follows:  On  the  main  line  from  State  St. 
to  Stony  Island  .-\ve. :  on  the  Dolton  Branch 
from  111th  St.  to  a  point  east  of  the  I.  C. 
Ry.  main  line;  on  the  Belt  Ry.  from  Jack- 
son Park  .Ave.  to  JefFcry  .Ave.  Lender  the 
terms  of  the  ordinances  the  work  is  to  be 
completed   by    Dec.   31st,    1918.      A    total    of 


•i-  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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20  subways  are  reiiuircd  lo  be  opened.  The 
wri'k  is  estimated  to  cost  approximately 
$3,000,000. 

The  Hamilton  Ry.  Co.  has  been  incorpor- 
;ited  with  a  nominal  capital  stock  of  $1,000, 
and  principal  offices  in  Chicago  The  com- 
pany proposes  to  construct  a  railroad  from  a 
point  on  the  bridge  spanning  the  Mississippi 
River  between  Hamilton.  111.,  and  Keokuk, 
la.,  to  points  in  the  cities  of  Hamilton  and 
Warsaw,  Hancock  County,  111.  The  incor- 
porators and  first  Board  of  Directors  are: 
George  Higginson.  Jr.,  of  Winnetka,  111.; 
Joel  D.  Harvey  of  Geneva,  III.;  Joseph  L. 
Valentine  and  Hovnc  \\'e\h  of  Chicago  and 
.^polios  \V.  O'Hara  of  Carthage,  111.. 

The  Central  Terminal  Ry.  Co.,  incorporated 
recently,  as  mentioned  in  our  June  7  issue, 
has  begun  suit  for  the  condemnation  of  prop- 
erty said  to  be  valued  at  several  million  dol- 
lars, lying  between  Canal  and  Clinton  Sts., 
and  e.xtending  south  from  Twelfth  St.,  at 
Chicago.  The  property  embraces  five  or  six 
blocks  and  is  covered  mostly  with  tenements, 
part  of  it  lying  in  the  Jewish  district.  The 
railroad  is  understood  to  desire  the  ground 
for  its  Chicago  terminal  and  its  plans  call  for 
a  freight  depot,  tracks  and  switches.  The 
road  will  start  in  Forest  Park  and  will  con- 
nect with  all  trunk  lines.  It  will  handle  the 
business  of  the  Soo  Line. 

The  Chicago,  Milwaukee  &  St.  Paul  R.  R., 
according  to  reports  from  Savannah,  111.,  is 
planning  the  expenditure  of  $101,000  for  the 
construction  of  improvements  at  that  place. 
The  work  will  include  the  building  of  a  new 
depot,  the  improvement  of  the  yards  and  the 
construction  of  additional  trackage. 

Engineers  of  the  Chicago,  Rock  Island  & 
Pacific  are  preparing  plans  for  the  construc- 
tion of  new  yards  at  Rockdale,  about  one 
mile  south  of  Joliet.  It  is  rumored  that  the 
removal  of  the  terminals  from  P.lue  Island 
lo  that  point  is  under  consideration  by  the 
company. 

Indiana. 

The  Indianapolis,  New  Castle  &  Toledo 
Electric  Ry.  Co.,  30  Union  Trust  Bldg..  In- 
dianapolis, is  reported  to  have  secured  right 
of  way  from  Newcastle  to  Muncie.  and  it  is 
said  that  construction  work  on  the  extension 
will    commence    soon. 

The  City  Council  of  Washington,  Ind., 
has  granted  a  50-year  franchise  to  the  Vin- 
rennes.  Washington  &  Eastern  Traction 
Co..  which  proposes  to  construct  an  inter- 
urban  line  from  Vincennes  to  Loogootee. 

©The  W.  H.  Schott  Co.,  28  E.  Jackson 
Blvd..  Chicago,  111.,  has  been  awarded  the 
contract  for  constructing  the  roadbed  and 
overhead  work  complete  for  the  Kokomo, 
Frankfort  &  Western  Traction  Co.  The  line 
is  to  extend  from  Kokomo  lo  Frankfort,  a 
distance  of  25  miles.  The  W.  H.  Schott  Co. 
will  sub-let  the  grading  and  ballast  work. 
Iowa. 

®Yale  &•  Reagen.  Fisher  Bldg.,  Chicago. 
III.,  have  been  "awarded  the  grading  con- 
tract for  the  Davenport  &  Muscatine  Ry. 
(electric)  between  Davenport  and  Musca- 
tme,  la.  The  contract  includes  400,000  cu. 
yds.  of  team  work,  which  has  been  prac- 
tically all  sub-let.  The  line  is  to  be  30 
miles  long.  J.  F.  I'drler,  Davenport,  la., 
i<  President,  and  J.  G.  While  &  Co.,  New 
>'ork  City,  are  the   engineers. 

The  Iowa  Tr.iction  Co..  which  projects  a 
1 12-mile  line  to  extend  from  Oskaloosa  to 
Waterloo  by  vvav  of  Tama,  is  now  working 
on  estimates.  The  only  contracts  at  present 
that  the  company  is  prepared  to  let.  or  which 
have  been  let.  are  for  some  grading  work. 
Geo.  E.  Wodehouse,  Oskaloosa,  Iowa,  is 
President. 

Surveys  for  the  Oskaloosa-Watcrloo  in- 
terurban  line  have  been  completed  to  Oska- 
loosa, and  it  is  understood  that  grading 
contracts  will  be  let  shortly.  J,  C.  Lathrop, 
formerly  with  the  McKinley  Construction 
Co.,  is  the  engineer. 

Kansas. 

The  State  Public  Utilities  Commission 
has  granted  a  certificate  of  authority  to  the 

•J«  indicates  ■ 


Manliattan  City  &.  Interurban  Ry.  Co., 
Manhattan,  Kan.,  to  issue  $2(K),000  in  bonds 
for  the  purpose  of  constructing  an  electric 
line  from  Manhattan  to  Fort  Riley,  a  dis- 
tance of  24  miles.  At  Fort  Riley,  the  Man- 
hattan line  will  connect  with  the  interur- 
ban line  from  Junction  City.  It  is  stated 
that  arrangements  have  been  made  for  the 
sale  of  the  bonds  and  that  construction 
work   will  begin  on  the  new  line  at  once. 

The  State  Public  Utilities  Commission 
has  granted  permission  to  the  Hutchinson 
Interurban  R.  R.  Co..  Hutchinson,  Kan.,  to 
issue  $65,000  of  bonds  to  take  up  some 
floating  indebtedness  and  for  improve- 
ments. 

It  has  been  announced  by  the  olhcials  of  the 
Midland  Valley  R.  R.  that  the  line  will  be 
open  for  operation  into  Wichita,  Kan.,  by 
September  1.  Track  laying  on  the  extension 
of  the  road  from  Arkansas  City  to  Wichita 
is  nnw  in  progress,  practically  all  grading 
wfirk  has  liecn  completed  and  it  is  believed 
that  work  will  be  rushed  through  to  comple- 
tion with  no  delay. 

It  has  been  announced  by  II.  Leon  Miller, 
.Salin.i,  Kan.,  promoter  of  the  Winnipeg.  .Sa- 
lina  &  Gulf  R.  R.  that  $20,000,000  of  bonds 
have  been  disposed  of  in  England  providing 
the  necessary  funds  for  the  construction  of 
the  proposed  road  through  Kansas,  Oklahoma 
;ind  New  Mexico.  The  first  line  to  be  built  is 
from  Okeene  southeast  to  Oklahoma  City,  10(l 
miles,  passing  through  Kingfisher.  This  line 
is  to  be  extended  westward  to  .\lva,  west  into 
Xew  Mexico  and  north  from  .Alva  through 
Salina  to  Kansas  City  and  Omaha. 

Kentucky. 

®The  Monday  Construction  Co.,  Knoxville, 
Tern.,  has  been  awarded  the  contract  for  the 
masonry  and  concrete  work  on  a  division  of 
the  second  track  work  which  is  being  con- 
structed between  Cincinnati  and  Pans.  Ky., 
for  the  Louisville  &  Nashville.  It  has  been 
announced  that  the  work  will  be  commenced 
Mondav  at  Latonia.  The  contract  amounts  to 
.about  $.30,000. 

It  is  rumored  that  the  Chesapeake  &  Ohio 
system  is  considering  taking  over  the  Carolina, 
Clinchfield  &  Ohio  Ry.  The  latter  road  now 
extends  from  the  Carolinas  to  Dante,  Russell 
County,  \'a..  and  with  the  construction  of  a 
link  between  Dante  and  Elkliorn  City.  Ky.,  a 
direct  connection  would  be  established  between 
Cincinnati  and  the  southeast  coast. 

Contracts  will  be  let  at  once,  it  is  stated, 
for  a  six-mile  branch  of  the  Lexington  &  East- 
ern R.  R.  (a  Louisville  &  Nashville  line)  from 
Potter's  Fork  up  the  main  Boone's  Fork  to 
part  of  the  holdings  of  the  Consolidation  Coal 
Co.,  where  the  company  will  at  once  start 
building  a  model  mining  town.  Potter's  Fork 
is  the  present  terminus  of  the  Lexington  & 
Eastern  now  being  rapidly  rusijci!  to  com- 
pletion 

Michigan. 

.At  the  recent  annual  meeting  of  the 
stockholders  of  the  proposed  Battle  Crcek- 
Coldwater  electric  line  the  following  offi- 
cers were  elected:  President,  A.  C.  King- 
man, Battle  Creek;  vice  president.  J.  K. 
Watson,  Bronson;  secretary,  T.  A.  Tomp- 
kins, Girard;  treasurer,  A.  J.  Dorrance, 
Coldwater.  The  offices  of  the  company 
have  been  established  at   Coldwater. 

.Advices     from     Cadillac     state    that    J.     S. 
Weidman   is   to   build   a   logging   railroad    into 
his   fcn-est   tract   and   resume   lunibering. 
Minnesota. 

'•Tobn  Mol:Krg.  Beniidji.  .Minn.,  has  the 
contract  for  building  the  grade  for  a  (i-mile 
line  for  the  Red  River  Lumber  Co.,  extending 
from  the  comiiany's  sawmill  at  .Akeley  into 
the  nnrthern  boundary  of  a  large  trad  of  pine 
timber.  The  new  roadbed  will  be  graded 
from  Camp  S.  five  miles  south  of  Lake  George 
.and  cast  of  the  I'ark  Rapids-Bemidji  road, 
westward  to  a  puint  within  %i-mile  of  the 
^oiuhea'-i   corner  of  the   State    Park. 

The  Suburban  Street  Ry.  Co.  is  reported 
to  have  financed  its  proposed  line,  and  it 
is  understood  that  construction  work  will 
be  st.irtecl  shortly  on   its  suburban   lines  at 

vork  now  open  for  bids.     ®  indicates  a  contract  let  recently. 


Duluth.      N.    J.    Upham,    Dululh,    is    one    of 
the  promoters. 

The  Northern  Pacific  road  is  planning  the 
construction  of  additional  track  facilities  in 
Duluth.  Minn.,  and  the  improvement  has  been 
approved.  The  tracks  will  he  put  in  just  west 
iif  the  Sixth  .Ave.  west  viaduct,  and  it  is  re- 
ported th;it  the  expenditure  will  be  about  $7.5,- 
000. 

Missouri. 

©The  Kansas  City  Southern  Ry.  Co.  has 
placed  contract  with  the  .Ark.msas  Bridge  Co., 
Fort  Smith,  Ark.,  and  705  iMuance  Bldg.,  Kan- 
sas City,  Mo.,  for  supplying  the  steel  and 
erecting  21  new  steel  bridges  to  replace  lighter 
structures  now  in  use  on  its  main  line  be- 
tween Kansas  City  and  Port  .Arthur,  Texas. 

Preliminary  surveys  arc  to  be  made  by  the 
Cape  Girarde:ai  &  Jackson  Interurban  Ry.  Co., 
Robert  M.asters,  Chief  Engineer,  Cape  Girar- 
deau, Mo.,  for  an  extension  lo  Hlmo,  Edna, 
ChafTee  and  Jackson.  The  majority  of  direct- 
ors of  the  company  are  understood  to  favor 
the  construction  of  the  extension.  It  is  stated 
that  niiicli  of  the  right  of  way  will  be  given 
by  Louis  Ilouck,  through  whose  lands  the  line 
will  run  between  Cape  Girardeau  and  several 
of   the   towns. 

The  Missouri  Pacific  R.  R.  is  stated  to  be 
coiisiderin.g  arrangements  for  acquiring  the 
capital  stock  of  the  Boonville,  St.  Louis  & 
Southern  R.  R,  amounting  to  $2.50,000.  The 
line,  which  extends  from  Versailles  to  Boon- 
ville. 41  miles,  has  l)een  operated  by  the  Mis- 
souri P;icific  un<!er  a  lease,  which  was  recently 
renewed  for  90  years.  First  mortgage  C  per 
cent  bonds  for  $400,000  will  mature  .August  1. 
It  is  understood  that  the  property  will  be  in- 
clu<led  in  future  as  a  part  of  the  Missouri 
Pacific  system,  and  its  obligations  will  be  as- 
sumed and  refunded  bv  the  Missouri  Pacific 
Cf). 

Mayor  Cecil  W.  Thomas  and  other  resi- 
dents of  Jefferson  City  have  taken  up  with 
the  ofl!ieials  of  the  Chicago.  Rock  Island  & 
Pacific  Ry.  which  crosses  the  southern  point 
of  Cole  County,  the  nroposition  to  build  a 
branch  from  Henley,  Cole  Countv.  to  Jeffer- 
son  City,  a   distance  of   17  mile- 

Kansas  City,  Mo.,  and  Vicinity. 

(keomlar   correspondencr.) 

®J.  J.  Mclnerney  of  this  city  has  secured 
a  nice  contract  at  Callaway.  Neb.  on  the 
Union  Pacific  R.  K.,  under  Phelan  &  Shirly. 
lie  is  moving  his  outfit  this  week.  The  work 
IS  all  I'resno  proposition  and  there  is  a  suf- 
ficient cpiantily  to  keep  the  outfit  busy  for 
some  time  to  come. 

Mr.  C.  .A.  Lawton.  formerly  of  Wood, 
liancroft  &  Doty,  has  accepted  a  position  with 
.Amos  &  Dean,  who  are  operating  on  the  Chi- 
ca.go.  Rock  Isl.and  &  Pacific  R.  R.,  near  Chari- 
ton, la.  Mr.  Lawtoii  left  for  his  new  work 
on  the  2d. 

Mr.  A.  L.  Cook  was  a  visitor  in  our  city 
on  the  22nd.  Just  at  the  pre>ient  time  the  well 
known  firm  of  Ransof  &  Cook,  of  which  Mr. 
.A.  L.  Cook  IS  a  member,  does  not  have  a 
great  amount  of  work,  and  any  one  desir- 
ing .an  A  No.  1  team  outfit  should  get  in  touch 
with  these  people.  They  can  be  addressed  at 
Ottawa,  Kansas. 

Mr.  T.  R.  McNair  of  the  firm  of  Wood, 
I5ancroft  S:  Doty,  has  returned  to  the  work 
at  Worland,  .Mo.,  after  a  few  days'  trip  to 
()mah;i. 

Mr.  J.  C.  Mulville  of  .Alton,  11!..  was  in  the 
city  on  the  20th  on  Inisines'i. 

^Ir.  Paul  Crawfonl,  formerly  of  the  firm 
of  Baker  &  Crawford  of  this  city,  will  prob- 
,ibly  leave  for  North  Dakot.a  during  the  com- 
ing week.  He  has  been  offered  work  for  the 
summer  in  th;il  section  of  the  country. 

Mr.  John  RicharcN  of  the  firm  of  Joseph  & 
Rich.ards  of  Cape  Girardeau.  Mo.,  was  in  the 
city  the  other  day.  It  w.'--  generallv  under- 
stood around  here  that  Joseph  &  Richards 
had  a  contract  for  heavy  work  in  Georiria, 
but  Mr.  Richards  s:iid  that  is  a  mistake;  that 
ihev   had   concluded   not   to  do  the   work. 

Mr.  E.  C  Iling.ston  of  the  Bucyrus  Co., 
was  a  caller  on  the  24th  inst.  Prospects  are 
promising,  according  to  Mr.  Ilingston's  re- 
ports. 
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Reports  from  the  camp  of  Randall  &  Hood, 
Lexington,  Mo.,  are  to  the  effect  ihat  good 
work  is  being  done  on  their  road  contract 
at  that  place. 

White  &  Maas,  Kansas  City  contractors, 
have  just  purchased  a  new  Western  grader 
with  which  to  do  some  city  work  they  have 
at  hand.  This  new  grader  completes  a  splen- 
did outfit,  one  that  is  strictly  up  to  date  in 
every  particular. 

We  are  informed  that  Ed  Meegan  has  sold 
his  grading  outfit.  Whether  or  not  Ed  is  fig- 
uring on  remaining  in  the  business  we  cannot 
say  at  this  writing. 

We  had  a  pleasant  visit  the  other  day  at 
the  office  of  Phelan  &  Shirly  at  Omaha,  and 
were  lucky  enough  to  find  both  members  of 
the  firm  "at  home."  Mr.  Shirly  had  just  re- 
lumed from  the  Canadian  work.  He  re- 
ports that  good  progress  is  being  made  there. 
This  firm  also  has  considerable  team  work  in 
Nebraska  on  the  Union  Pacific  R.  R.  All  the 
work  has  been  sub-let  and  the  dry  weather 
has  helped  make  the  work  thus  far  very  sat- 
isfactory to  all  concerned. 

While  in  Omaha  the  writer  had  a  little 
chat  with  Mr.  Bancroft  of  the  well  known 
firm  of  Wood.  Bancroft  &  Doty.  The  Kan- 
sas City  Southern  work  at  Worland,  Mo., 
is  about  all  they  are  doing  at  the  present. 
But  it  is  pretty  safe  to  say  that  their  splen- 
did shovel  outfit  will  not  remain  idle  long. 

Mississippi. 

S.  S.  BuUis,  President  of  the  Vicksburg 
Traction  Co.,  Vicksburg,  has  been  granted 
a  franchise  for  an  electric  car  line  between 
Vicksburg  and  Walters.  It  is  planned  to 
have  the  extension  in  operation  within  six 
weeks. 

Petitions  are  being  circulated  at  Laurel, 
Miss.,  asking  the  City  Board  to  take  the  neces- 
sary action  looking  to  the  purchase  of  land, 
in  ordtr  to  secure  the  location  of  the  shops 
of  the  New  Orleans,  Mobile  S:  Chicago  R.  R.. 
in  Laurel. 

The  Wausau  Southern  Lumber  Co.  of  Lau- 
rel, Miss.,  has  secured  a  right  of  way  for  a 
logging  road  to  its  timber  holdings,  about 
15  miles  southeast  of  here.  It  is  understood 
that   grading  will   be  commenced   at   once. 

Montana. 

At  a  meeting  of  the  Board  of  Directors  of 
the  recently  organized  Camp  Creek  Ry.  Co. 
at  Bozeman,  Mont.,  O.  M.  liarvey  of  Living- 
ston was  elected  president  and  H.  S.  Buell 
of  Bozeman  named  as  vice  president.  A.  J. 
Walrath  of  Bozeman  is  secretary,  F.  L.  Benepe 
and  Charles  Anceney  complete  the  board  of 
directors.  It  is  announced  that  the  corps  of 
surveyors  will  be  in  the  field  shortly,  making 
the  final  surveys.  Work  of  grading  will  fol- 
low immediately  and  it  is  fully  expected  to 
have  the  first  12  miles  of  road  in  shape  to 
handle  the  crops  this  fall.  The  route  will  be 
from  a  point  near  Manhattan,  where  the 
Northern  Pacific  will  be  left,  to  Camp  Creek, 
and  from  there  up  that  stream  into  one  of  the 
richest  hay  and  grain  regions  not  yet  reached 
by  a  railroad   in   the  West. 

It  is  understood  that  the  directors  of  the 
Chicago,  Milwaukee  &  Pnget  Sound  Ry..  at 
their  meeting  tomorrow.  June  29,  will  take  up 
the  matter  of  constructing  the  Millstone  to 
Missoula  cutoff.  Oflncials  of  the  road  were 
over  to  survey  the  latter  part  of  the  month. 

It  is  believed  that  the  Great  Northern  Ry. 
is  about  to  start  construction  work  on  the 
Mondak-Helena  cutoff.  In  fact,  some  reports 
have  it  that  Guthrie  &  Co.,  St.  Paul,  Minn., 
and  other  contractors  have  already  moved 
their  outfits  to  Mondak  for  the  work.  It  is 
planned  to  construct  the  line  from  Mondak. 
through  Lewiston  to  a  point  near  Judith  Gap 
to  connect  with  the  Billings  &  Northern,  and 
from  that  point  to  build  a  line  through  White 
Sulphur  Springs  and  White's  Pass,  near  Can- 
yon Ferry  to  Helena,  the  latter  stage  of  the 
line  from  Judith  Gap  to  be  used  as  a  joint  line 
between  the  Great  Northern  and  the. Northern 
Pacific's  cutoff  from  Glendive. 

The  Columbia  Falls  &  Southern  R.  R.  Co. 
of  Columbia  Falls,  Mont.,  has  been  incorpor- 


ated with  a  capital  stock  of  $100,000,  and  pro- 
poses to  build  a  steam  or  electric  railroad 
south  from  Columbia  Falls.  The  incorpor- 
ators are  A.  L.  Jordan,  Dr.  J.  T.  Robinson, 
John  Laux,  W.  P.  .Snow  and  H.  F.  Jcssup. 
Nebraska. 

Surveys  have  l)ceu  completed  for  the  pro- 
posed route  of  the  new  railroad  from  Teka- 
mah,  Neb.,  to  Decatur,  and  it  is  proposed  to 
purchase  a  right  of  way  between  50  and  100 
ft.     .Mdah  King  is  Engineer. 

Grading  work  for  the  extension  of  the 
Kearney  &  Black  Hills  branch  of  the  Union 
Pacific  from  Callaway  to  .Arnold  and  Gandy 
was  started  the  middle  of  this  month  at  Cal- 
laway by  William  Warren  of  Callaway,  who 
has  a  sub-contract  for  IVi  miles  of  the  grade. 
Several  grading  outfits  were  put  to  work  by 
other  contractors  between  Callaway  and  Ar- 
nold later  in  the  month. 

Nevada. 

It  is  reported  that  a  movement  is  on  foot 
looking  to  the  construction  of  a  railroad  from 
Winnemucca,  Nev.,  or  some  other  point  on  the 
Southern  Pacific  into  the  Quinn  River  Valley. 
It  is  understood  that  Duncan  McVichie,  Salt 
Lake  City,  Utah,  is  promoting  the  project  and 
has  secured  practically  all  necessary  funds. 

We  are  advised  as  follows  regarding  the 
proposed  reconstruction  of  the  Eureka  & 
Palisade  Ry.,  A.  R.  Randolph,  Superintend- 
ent and  Secretary,  Palisade,  Nev.:  On 
March  1st,  1910,  the  road  suffered  severely 
on  account  of  floods  and  has  never  resumed 
operations.  The  property  was  sold  under 
foreclosure  sale  Nov.  29th  last,  but  before 
the  redemption  period  had  expired.  May 
29th,  it  was  redeemed  in  the  interests  of 
the  stockholders.  The  re-organization  has 
not  yet  been  effected,  but  it  is  expected 
iliat  so  ;oon  as  that  is  accomplished  the 
work  of  re-construclion  will  begin.  At  this 
time  there  is  no  likelihood  of  the  road 
being  broad-gaged;  although  it  would  ap- 
liear  that  there  is  a  great  future  ahead  for 
the  mining  districts  that  it  reaches,  there 
is  nothing  to  warrant  broad-gaging  at  this 
time. 

New  York. 

It  is  rumored  that  the  officials  of  the  Buf- 
falo, Rochester  &  Pittsburg  R.  R.  have  under 
consideration  the  removal  of  the  Lincoln  Park 
shops  to  East  Salamanca.  T.  F.  Brennan, 
Rochester,  N.  Y.,  is  General  Manager  of  the 
Company. 

The  Carthage  &  Copenhagen  R.  R.  has 
under  consideration  the  extension  of  its  line 
to  Camden  in  Oneida  County,  N.  Y.,  and  it  is 
reported  that  surveys  are  already  under  way. 
S.  J.  Gifford,  Cathage.  N.  Y..  is  General  Man- 
ager 

Preliminary  work  will  probably  be  started 
this  year  by  the  New  York  Central  Lines  for 
the  new  passenger  station  to  be  erected  at 
L'tica,  N.  Y.  The  preliminary  work  will  in- 
clude the  shifting  of  the  tracks  tlirough  the 
city.  It  is  expected  that  the  railroad  will  have 
the  permanent  tracks  laid  and  a  subway  sys- 
tem modeled  after  that  in  Troy  constructed 
before  the  work  of  erecting  the  new  passen- 
ger station  is  commenced.  An  enlargement 
of  the  yards  will   also  be  made. 

The  Syracuse  Rapid  Transit  Co.,  Syracuse, 
lias  applied  to  the  Village  Trustees  of  East 
Syracuse  for  a  double  track  franchise  in  Man- 
lius  St.  to  the  corner  of  Ellis  St.  and  Hart- 
well   Ave. 

North  Dakota. 

Clifton  &  Applegatc,  Missoula,  Mont.,  con- 
tractors, extending  and  improving  the  grade 
of  the  Northern  Pacific  Ry.  in  North  Dakota, 
have  been  instructed  to  resume  work  which 
was  suspended  last  fall. 

The  Northern  Pacific,  it  is  rumored,  has 
ordered  resumption  of  construction  on  its 
Dakot.i  cut  off.  and  it  is  the  opinion  of  the 
contractors  that  actual  work  will  be  under 
way  within  30  days. 

Ohio. 
The   Mahoning  &  Shenango  Ry.  &  Light 
Co.,  Yoimgstown.  has  asked  the  council  of 
East    Yiiungstown    to    pass     an     ordinance 


grantmg  the  street  railway  the  right  to 
construct  and  maintain  double  tracks 
through   the  village,  from   Stop  8. 

The  Terminal  Building  Co.,  Cleveland,  O., 
has  been  incorporated,  and  plans  the  con- 
struction of  a  freight  depot  in  that  city  at  an 
estimated  cost  of  $1,500,000.  .According  to  the 
plans  the  new  building  will  be  located  in  a 
convenient  site  in  the  vicinity  of  Ontario  St., 
Vinegar  Hill  and  Canal  Road,  and  will  be 
used  by  nearly  every  road  entering  Cleveland. 
J.  E.  Latimer,  Citizens'  Bldg.,  Cleveland,  O., 
is  one  of  the  incorporators. 

Officials  of  the  Lake  Shore  &  Michigan 
Southern  Ry.  have  been  in  conference  with 
the  city  officials  of  Port  Clinton  regarding  a 
new  right  of  way  through  the  city.  It  is  un- 
derstood that  the  railroad  will  not  elevate  its 
tracks  through  the  city,  but  will  construct 
subways   at   the   principal   crossings. 

.Announcement  has  iinally  been  made  of  the 
long  awaited  plan  for  reorganizing  the  Wheel- 
ing &  Lake  Erie  R.  R.  The  Wheeling  will 
lie  merged  with  the  Wabash-Pittsburg  Ter- 
minal railroad,  $20,000,000  will  be  raised  and 
part  of  it  will  be  devoted  to  rehabilitating  the 
combined  system.  The  main  line  runs  from 
Pittsburg  to  Toledo  and  an  auxiliary  line 
from  Cleveland  to  Zanesville.  The  $20,000,000 
will  be  raised  by  assessing  all  stock  of  the 
Wheeling  &  Lake  Erie  and  the  second  mort- 
gage bonds  of  the  Wabash-Pittsburg  Termi- 
nal; there  will  also  be  a  sale  of  new  first 
mortgage  bonds.  Of  the  $20,000,000  to  be 
raised  more  than  $8,000,000  will  go  to  pay  off 
Wheeling's  notes,  several  more  millions  will 
pay  receiver's  certificates  and  current  obliga- 
tions and  the  balance  will  go  into  improve- 
ments. Important  items  in  this  betterment 
program  will  probably  be  double  tracking  the 
entire  s\-stem  from  the  Ohio  state  line  clear 
across  the  state  to  Toledo  and  the  purchase 
of  new  cars  and  other  equipment  to  give  the 
roads  adequate  facilities  for  handling  coal 
from  Ohio  and  Pennsylvania  fields. 

Oklahoma. 

W.  F.  Harn,  John  F.  Winans  and  Homer 
S.  Hurst  of  the  Oklahoma  City  Land  & 
Development  Co.,  Oklahoma  City,  are  re- 
ported to  be  preparing  to  ask  a  franchise 
to  build  street  railway  lines  in  Oklahoma 
City.  Messrs.  Harn.  Winans  and  Hurst  re- 
cently acquired  ownership  of  the  railway 
interests  of  the  Oklahoma  City  Land  &  De- 
velopment Coinpan\-  which  owns  and  oper- 
ates a  line  from  16th  St.  and  Robinson  Ave. 
to  a  point  four  miles  distant  in  the  north- 
eastern part  of  the  city.  This  company 
also  has  almost  completed  construction  of 
an  extension  to  the  proposed  capital  site. 
This  line  has  been  graded,  and  poles,  hang- 
ers and  cross  arms  have  been  placed  ready 
for  the  wire.  Steel  sufficient  to  lay  the 
track  is  now  stored  in  the  company's  barns. 
The  new  franchise  will  cover  about  12  or 
1.5  nii'es  of  additional  lines. 

-\  French  syndicate  is  reported  to  have 
agreed  to  finance  the  system  of  railroads 
promoted  by  H.  .A.  Noah,  of  Alva.  It  is 
understood  that  the  line- will  be  built  and 
operated  under  an  Oklahoma  charter.  .As 
projected  the  line  w-ill  run  from  the  Colo- 
rado coal  fields  through  the  western  coun- 
ties of  Kansas  and  across  the  whole  north- 
ern tier  of  counties  of  Oklahoma  to  Joplin, 
Mo.,  with  a  branch  line  from  .-Viva  to  Okla- 
homa City.  The  entire  length  of  the  road 
is  to  be  864  miles. 

It  has  been  announced  by  Frank  Kell,  Vice 
President  and  General  JNIanager  of  the  Wichita 
Falls  Route,  Wichita  Falls,  Texas,  that  ar- 
rangements have  been  completed  for  the 
construction  of  a  150-mile  extension  and  that 
engineers  have  been  instructed  to  run  surveys 
and  make  estimates.  It  is  believed  that  the 
extension  of  the  system  includes  lines  to  Law- 
ton.  Okla.,  and  an  extension  of  the  Wichita 
Falls  &  Southern  from  Newcastle  to  Graham. 
.An  extension  of  the  Wichita  Falls  &  North- 
ern from  Hammon  to  Woodward,  Okla.,  is 
now    under   way.    as   noted   in   our   last   issue. 

T.  J.  Nance,  Clinton.  Okla..  is  reported  to 
be  promoting  the  construction  of  a  railroad 
from    Liberal.    Kan.,     south     through    Beaver, 


•I*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Okla.  It  is  b'elievod  that  this  is  an  extension 
of  the  CHnton  &  Oklahoma  Western  Ry.,  now 
operatine  22  miles  of  line  between  Clinton  and 
Butler,  Okla. 

The  St.  Louis  &  San  Francisco  R.  R.  is 
reported  to  be  planning  to  build  a  cutoff 
from  Tulsa  to  Slounds.  on  the  Red  River 
division,  which  will  shorten  the  time  on  the 
route  to  Mexico  at  least  one  hour  and  will 
give  the  Frisco  a  line  practically  without  ob- 
structions from  J^Ionett  to  Denison,  Texas. 
The  proposed  cutoff  is  about  14  miles  in 
length  and  it  is  said  if  built  it  may  follow 
the  line  of  the  old  Battle-Axe  road,  which 
was  projected  about  eight  years  ago,  but  was 
never  completed. 

Oregon. 

The  Jackson  County  Light  &  Power  Co. 
has  tiled  supplementary  articles  of  incor- 
poration amending  its  charter  so  as  to  in- 
clude in  its  purposes  the  building,  leasing 
and  operating  of  an  electric  railroad  be- 
tween Grants  Pass  and  Ashland. 

Work  was  started  June  12  at  Eugene,  Ore., 
on  the  proposed  line  of  the  Eugene-Siuslaw 
R.  R.  M.  J.  Duryea.  President  of  the  Eugene 
Commercial  Club,  is  interested  in  the  project. 

The  Willamette  Pacific  R.  R.  Co.,  has  filed 
its  articles  of  incorporation,  the  incorporators 
being  G.  X.  Wcndling,  of  San  Francisco,  presi- 
dent of  the  Wendling  Lumber  Co.;  R.  M. 
Cross,  secretary  Wendling  Lumber  Co.,  and 
S.  R.  Bodine,  of  Portland.  The  company 
proposes  to  build  a  number  of  railroad  lines. 
The  main  one  of  these  will  be  from  Eugene 
to  the  Pacific  Coast  at  a  point  near  the  mouth 
of  the  Siuslaw  River  and  thence  in  a  south- 
erly direction  to  Marshfield.  The  capital  is 
given  at  $1,000,000.  A  branch  will  extend 
from  near  Junction  City  of  Swisshome  on  the 
main  line  of  the  road  and  another  branch 
will  extend  from  near  Junction  City  to  a 
point  near  Elmira  on  the  main  line.  The 
principal  place  of  business  of  the  new  com- 
pany will  be  at  Portland.  The  articles  also 
provide  that  the  company  may  own  and  oper- 
ate steamship  lines. 

Engineers  in  the  employ  of  the  Portland, 
Eugene  &  Eastern  Ry..  502  Fenton  bldg.,  Port- 
land, Ore.,  have  begun  what  is  believed  to  be 
the  permanent  survey  for  the  proposed  elec- 
tric railway  between  Eugene  and  Corvallis. 
The  survey  was  started  at  Eugene,  following 
the  preliminary  survey  made  by  the  company's 
cnginers  last  summer.  The  survey  extends 
out  West  11th  St.  to  the  city  limits,  thence 
in  a  westerly  direction  to  a  point  five  miles 
out,  turning  north  and  proceeding  in  as 
straight  a  line  as  possible  to  Monroe,  where 
the  Corvallis  &  -\lsea  Ry.  is  met.  This  line, 
which  has  been  bought  and  paid  for  by  the 
P.  E.  &  E.  Ry..  will  be  used  as  a  link  in 
the  through  line  and  will  be  electrified.  Right 
of  way  for  a  good  part  of  the  distance  between 
the  two  cities  has  been  secured,  the  deeds 
specifying  that  construction  work  must  begin 
before  Sept.  1,  llil2.  or  the  deeds  become  null 
and  void. 

Pennsylvania. 

®The  Allegheny  &  Northwestern  Ry., 
wViich  proposes  the  construction  of  an  in- 
ternrban  line  from  Harmarville  to  Evans 
City,  has  awarded  the  construction  contract 
to  the  McComb  Construction  Co.,  Olean. 
N.  Y.  The  line  is  to  be  operated  with  ,Mc- 
Keen  gasoline  motor  cars. 

The  Lewisburg,  Milton  &  Watsontown 
Passenger  Ry.  Co..  Milton.  Pa.,  is  reported 
to  be  contemplating  the  extension  of  its 
lines  to  Northumberland  to  connect  with 
the  line  of  the  Sunbury  &  Northumberland 
Electric  Street  Ry.  Co.  or  the  .Sunbury  & 
Selinsgrove  Electric  Street  Ry.  Co. 

The  Philadelphia  &  Western  Ry.  has  sub- 
mitted a  pronosition  to  the  coiuicil  of  Bridge- 
port. Pa.,  offering  $."1,000  for  permission  to  lay 
tracks  in  that  boroush. 

The  Bessemer  &  Lake  Erie  R.  R..  H.  T. 
Porter.  Chief  Engineer.  Greenville.  Pa.,  is  to 
lexpend  about  $42.5,000  during  the  coming 
months  for  improvements.  More  than  half  of 
this  large  amount  will  be  used  in  the  build- 
ing   of    large    classification    yards    at    .Mbion. 


The    remainder    of    the    amount    will    go    for 
lessor    improvements. 

South  Carolina. 

The  Atlantic  Coast  Line  Ry..  according  to 
information  received  from  Columbia,  S.  C  is 
m.-i.king  preparations  for  improving  its  yards 
at  that  city  which  will  about  double  the  pres- 
ent trackage. 

The  Charleston  &  N<irtli\vesterii  Ry.  Co.  has 
been  chartered  with  a  capital  stock  of  $300,- 
000,  and  proposes  to  build  a  line  from  Mount 
Pleasant,  near  Charleston,  to  (iuerings  Bridge, 
and  to  Bonneau  to  a  connecticm  with  the  .At- 
lantic Coast  Line.  The  total  projected  length, 
including  a  branch  to  McCIellanville,  is  60 
miles.  \Ym.  C.  Miller,  Richard  S.  Whalcv 
and  Wm.  C.  Bissell,  all  of  Charleston.  S.  C. 
.•■re    interested. 

South  Dakota. 

The  Chicago,  MiKvankee  &  St,  Paul  Ry., 
according  to  information  received  from  Aber- 
deen, S.  Dak.,  is  planning  the  expenditure  of 
S200.000  for  the  reconstruction  of  its  build- 
ings destroyed  last  winter  by  fire.  J.  T.  Gil- 
lick,  Aberdeen.  S.  Dak.,  is  Di\isioii  Superin- 
tendent. 

Tennessee. 

Good  progress  is  being  made  ui  the  con- 
struction of  the  Dyersburg  &  Jackson  R.  R., 
and  on  June  ]-"i  G  miles  of  grade  had  been 
completed  in  Dyer  County,  one  mile  of  which 
was  ready  for  track.  It  is  believed  that  the 
road  will  be  completed  by  Oct.  1,  Iflll. 

R.  E.  L.  Wilson,  Memphis,  president  of  the 
Jonesboro.  Lake  City  and  Eastern  R.  R.,  is 
reported  to  have  acquired  two  lilocks  of  prop- 
erty in  Railroad  Ave.  at  Memphis,  to  be  used 
as  terminals  for  the  proposed  extension  of 
the  railroad  into  Memphis.  It  is  said  that 
the  Jonesboro.  Lake  City  &  Eastern  will  form 
a  ciinnecting  link  with  the  new  Kansas  City 
&•  Memphis  line,  now  building  southeast  from 
a  point  near  Fort  .Smith.  No  definite  infor- 
mation is  available  as  to  what  point  the  Jones- 
boro, Lake  City  &  Eastern  will  be  extended 
to  Memphis.  It  is  said  one  route  has  been 
surveyed  from  Leachville,  Ark.,  southward, 
splittin.g  an  old  lumber  section  and  reaching 
Bridge  Junction  over  the  Rock  Island  tracks. 
The  Frisco  bridge  will  be  used  to  enter  Mem- 
phis. The  new  line  being  surveyed  from  Kan- 
sas City  to  Memphis  will  come  east  from  the 
Ozark  Valley  mountains.  It  will  be  direct 
Into  Jonesboro,  connecting  there  with  the 
Wilson   road. 

The  Memphis  Street  Ry.  Co..  Memphis,  will 
probably  begin  work  in  the  near  future  on  the 
extension  of  I.ivermore  St.  and  Trigg  Ave. 
The  I'nion  Stock  Yards  Co.  is  planning  to 
spend  $100,000  at  that  place  in  the  erection 
of  buildings  and  yards. 

The  Kentucky  &  Tennessee  State  Line  R. 
R.  Co.  has  filed  its  charter  at  the  County  Reg- 
ister's office  at  Paris.  Tenn.  The  incorpora- 
tors are  leading  farmers  through  whose  sec- 
tion the  proposed  railwav  will  traverse.  They 
are-  J.  N.  Hill.  W.  T.  Jackson.  C.  V.  Mc- 
Campliell.  J.  W.  Williams  .and  J.  T.  Turnbow. 
According  to  the  charter  the  road  will  run 
from  the  Tennessee  to  the  Mississippi  River, 
travelin.g  on  or  near  the  Tennessee-Kentucky 
state  line,  from  which  it  gets  its  name,  .and 
will  pass  through  Hazel,  where  the  general 
iiffices  will  be  located.  The  caiiital  stock  will 
],e  ,f,'~:o.00O,  and  the  shares  will  be  $100  each. 
The  charter  authorizes  :i  first  mortgage 
bonded  indebtedness  of  nut  iimre  tinn  $8,000 
jier    mile. 

Contracts  are  now  b-iiig  let  for  ihe  roulbeil 
construction  for  the  Nashville-Gallatin  Inter- 
urban  Ry.  Contracts  are  being  let  in  such 
amounts  as  to  bring  about  completion  by  Oct. 
1.  The  same  will  applv  to  concrete  work, 
liridge  piers,  bridges  and  trestles.  It  is  ex- 
pected to  cover  all  the  line  by  July  1  with 
contr.'ictors,  so  ;is  to  brin.g  .abniu  a  rush  com- 
pletion. It  is  nl.aniied  to  establish  along  the 
line  ex-ery  8  miUs,  res'dent  engineering  forces, 
all  of  them  being  under  the  Chief  Engineer. 
The  company  is  now  ready  to  get  in  touch 
with  bridge  manufacturers,  as  it  desires  the 
following  bridges  delivered  at  Nashville. 
Tenn..    w'thin    90    days    or    less    time:      One 


truss  iiridge  Hm  ft,  long,  one  through  girder 
bridge  (iO  t't.  long,  one  deck  girder  bridge  60 
ft.  long,  one  deck  girder  bridge  05  ft.  long. 
.Ml  these  bridges  are  to  be  of  sufficient 
strength  for  he.ivy  intcrurban  traffic.  The 
I'ldelity  Securilies  Corporation  has  contracted 
with  the  Nashville-Galkitin  Interurban  Ry.  to 
construct  and  put  in  operation  the  interurban 
line.  .'\11  purchases,  contracts  and  dealings 
will  be  made  by  11.  H.  Mayberry,  President, 
Stahlm.in    Bldg,.    N'.a^ln  ille,    Teiin. 

Texas. 

The  Abilene  &  Southern  Ry.  Co.,  Percy 
Jones,  Chief  Engineer,  Abilene,  Tex.,  has 
filed  an  application  with  the  state  railroad 
commission  for  the  registration  of  stocks 
and  bonds  of  54  miles  of  completed  road 
.  ni  .Abilene  to  Ballingcr.  The  cinnpany 
■-,.•■  regiMered  $1,703,CK)(1  of  bonds  and 
$70,000  stock. 

The  Missouri,  Kansas  &  Te.vas  Ry.  is  re- 
ported to  have  decided  to  connect  its  67- 
mile  Colmesiieil-Trinity  line  with  the  rest 
of  the  system.  To  do  this  it  is  proposed  to 
construct  an  extension  from  Trinity  to 
Waco,  about  125  miles.  The  construction 
of  an  extension  of  this  line  from  Colmes- 
neil  to  a  connection  with  the  Frisco  Rail- 
road .-it  some  point  in  Louisiana  is  also 
contemplated.  'The  latter  line  will  be  about 
140  miles  lon.g.  It  is  understood  that  it 
was  originally  planned  to  extend  the  line 
to  Beaumont  from  Colmesneil,  but  it  was 
decided  that  a  sRorter  route  to  New  Or- 
leans could  be  obtained  by  running  north 
to  Beaumont   and  entering  Louisiana. 

The  Bartlett  Western  Ry.  (formerly  the 
Bartlett  Florence  Ry.)  will  probably  begin 
work  in  the  next  few  days  on  an  extension 
from  Jarrell  to  Florence.  No  contracts 
will  be  let  as  the  work  will  be  done  under 
the  direction  of  the  company.  C.  J.  Grain- 
,ger,  Bartlett,  Tex.,  is  first  Vice  President 
and   General   Manager, 

Roach  &  Stansell,  Memphis,  Tenn..  who,  as 
mentioned  recently  in  these  columns,  were 
aw.arded  the  contract  for  grading  the  Kansas 
City,  Mexico  &  Orient  extension  from  .Mert- 
7on  to  .\lpinc,  lex.,  have  started  actual  work 
at  the  latter  city  and  expect  to  push  the  work 
through  to  completion. 

The  Texas,  Gulf  &  Northern  Ry.  Co.,  incor- 
porated last  week  with  a  capital  stock  of 
$175,000,  proposes  to  construct  a  line  of  rail- 
road commencing  at  a  point  near  Bovina, 
Parmer  County,  on  a  connection  with  the 
Pecos  and  Northern  Texas  Ry.,  oience  in  a 
southerly  direction  through  Bailey,  Cochran. 
Vo.-ikum.  .Andrews,  Fetor  and  Midland  coun- 
ties to  a  coniuctiiiii  with  the  Texas  &  Pa- 
cific Ry.  .at  Midland,  a  distance  of  175  miles. 
The  directors  are :  J.  A.  I'nderwood,  Honey 
(Jrove;  J.  D.  Bedford.  Amaririo ;  R.  E.  Under- 
wood, .Aniarillo;  J.  F.  Sadler,  Weathcrford ; 
Robert  F.  Davis,  ."Xmarillo;  Mike  C.  Lemaster 
and  J.  M.   Neeley,  Amarillo. 

The  El  Paso  &  .Southwestern  system  has  a 
engineer  in  the  field  running  a  preliminary 
survey  up  the  Rio  Grande  in  the  direction  of 
Las  Cruces,  north  of  El  Paso.  It  is  believed 
that  this  is  merely  an  investigation  party  to 
secure  data  on  the  character  of  the  soil,  the 
cost  of  construction,  and  other  matters.  It  is 
reported  that  the  line  is  to  be  run  to  the 
Fleplnnt  Butte  dam  or  .1  point  near  there, 
and  tint  the  Southwestern  means  to  be  ready 
to  enter  the  field  first  if  the  jirospccts  appear 
feasible   for  a   railroad  \'utc. 

The  San  Benilo  Interurban  Ry.  is  to  extend 
its  line  at  once  to  Santa  Maria,  and  possibly 
to  Brownsville.  Sam  Robertson,  San  Benito, 
is  interested. 

.Some  two  years  ago  the  citizens  of  Brown- 
wood.  Tex,,  undertook  the  construction  of  a 
line  of  r.ailway  with  local  capit.il,  and  were 
depending  on '  financing  the  proposition  to 
make  further  extensions.  The  drouth  which 
prevailed  over  the  I'nited  States  in  1000  an<l 
1010  prevented  the  completion  of  the  roail 
with  local  capil.al.  and  the  enactment  of  what 
is  commoiilv  known  as  the  I.  &  G.  N.  bill 
prevented  financing  with  foreign  capital,  so 
;.fter  spending  ;ibout  $159,000  the  work  was 
suspended  temporarily.     Recently,  however,    a 


•J"  indicates  work  now  open  for  bids.      "^  indicates  a  contract  let  recently. 
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committee  composed  of  Brooke  Smith,  a 
banker.  Lee  Watson,  liardwan  inc  reliant, 
and  D.  F.  Johnson,  secretary  of  tlio  Commer- 
cial club  of  Brownwood,  closed  a  deal  with  a 
large  company  to  take  the  line  over  and  com- 
plete it  as  far  north  as  Rising  Star  at  pres- 
ent, with  other  extensions  in  view  later. 
Work'  will  be  resumed  on  July  1  by  the  new 
owners  and  the  road  will  be  completed  earlv 
this  fall. 

Official  announcement  is  reported  to  have 
been  made  that  the  Fort  Worth  and  Rio 
Grande  division  of  the  Frisco  is  soon  to  be 
extended  from  Brady  to  Mason,  Texas,  a  dis- 
tance of  27  miles.  Later  the  road  will  be 
extended  100  miles  further  to  Waring  to  con- 
nect with  the  Kirkvillc  brancli  of  the  .A.ransas 
Pass.  The  town  of  Waring  has  put  up  a 
bonus  of  $2r)0,000  for  any  road  that  will  give 
it   a   transportation   outlet. 

The  Houston  &  Texas  Central  R.  R..  T.  .\ 
Cottingham,  Engineer  Maintenance  of  Way, 
Houston,  has  tiled  with  the  Secretary  of  State 
a  charter  amendment  providing  for  the  con- 
struction of  an  extension  or  branch  line  from 
a  point  on  the  main  line  at  Giddings,  e.xtend- 
ing  thence  in  a  general  northeastly  direction 
through  Lee.  Burleson  and  Brazos  counties  to 
a  point  on  the  line  of  'the  Hearue  and  Brazos 
Valley  railroad  at  Stone  City,  lirazos  County. 
a  distance  of  50  miles. 

Utah. 

It  is  expected  that  shortly  after  July  I 
the  Utah  Light  &  Ry.  Co.,  Joseph  "Wells. 
General  Manager.  Salt  Lake  City.  Utah, 
will  commence  construction  work  on  a 
fumber  of  extensions  and  other  imnrove- 
mcnts  in  the  vicinity  of  Salt  Lake  City. 

Virginia. 

The  Southen;  Ry.  is  about  to  begin  the 
construction  of  a  spur  track  in  South  Lynch- 
burg, which  wilt  open  half  a  mile  of  track 
for  industrial  plants. 

The  N'irginia-Carolina  Ry..  Wilton  E.  Min- 
gea,  president,  Abingdon.  Va..  is  reported  to 
have  started  surveys  from  Konnarch,  the  south- 
eastern terminus,  for  an  extension  across  the 
mountains  to  Wilkesboro.  N.  C. 

Washington. 

.An  organization  01  business  men  of 
Seattle  and  the  Olympic  peninsula  has 
been  effected  for  the  financing  and  con- 
struction of  an  electric  railway  between 
Port  Angeles  and  Port  Ludlow,  on  the 
peninsula.  The  first  work  will  be  to  in- 
spect the  survey  now  available  between  the 
two  cities  named  as  terminals.  This  sur- 
vey is  said  to  be  over  a  route  having  a 
maximum  grade  of  1'/,  per  cent  and  a 
total  distance  between  Port  Ludlow  and 
Port  Angeles  of  51  miles.  David  S.  Troy. 
Chimacum,  Wash.,  is  chairman  of  the  or- 
ganization. 

The    British    Columbia    Electric    Rv.    Co.. 


Ltd.,  Vancouver,  B.  C,  is  understood  to 
have  purchased  the  Great  Northern  R,  R. 
Co.'s  old  right-of-way  between  Blaine  and 
Clovcrdale  for  the  purpose  it  is  believed  of 
extending  the  line  from  Cloverdale  to  the 
Whatcom    county    town. 

Press  reports  from  Seattle  state  that  City 
Engineer  R.  H.  Thompson  has  completed 
physical  valuation  of  the  property  of  the 
Seattle,  Renton  &  Southern  R.  R.,  with  a 
view  to  its  purchase  by  and  its  operation 
as  a  municipal  street  car  line.  This  action 
is  in  accordance  with  a  bond  issue  of  $800.- 
000,  authorized  at  the  last  city  election.  It 
is  staled  that  the  city  vvill  offer  this  amount 
for    the    railroad. 

It  is  believed  here  in  Tacoma  that  the  Nor- 
thern Pacific  Ry.,  is  about  to  commence  con- 
struction work  on  its  Point  Defiance  double- 
track  water  grade  line  from  Tacoma  to  Ten- 
ino.  .Among  the  engineering  features  of  this 
line  will  be  two  tunnels  through  the  hill  at 
Rnston,  under  which  the  road  must  go  to 
maintain  the  water  level  grade  to  the  Nar- 
rows. It  will  also  be  necessary  to  construct 
several  miles  of  sea  wall  along  the  Narrows 
;iiKl  .Sound  shore  west  of  Tacoma.  A.  R. 
Cook,  for  the  last  four  years  engineer  of 
maintenance  of  way  for  the  Northern  Pacific 
lines  west  of  Paradise,  Mont.,  has  been  pro- 
moted to  the  newly  created  position  of  princi- 
pal assistant  to  W.  L.  Darling,  chief  engineer 
of  the  system,  with  headquarters  in  Tacoma. 
It  is  understood  that  among  the  first  prob- 
lems to  be  undertaken  by  Mr.  Cook  in  his  new 
position  will  be  the  superintendency  of  the 
construction  of  the  Point  Defiance  double- 
track  water  grade  line  from  Tacoma  to  Ten- 
ino. 

The  State  Public  .Service  Commission  has 
issued  an  order  whereby  the  Chehalis  &  Cow- 
litz R.  R.  may  cross  streets  in  Chehalis  if  it 
will  agree  to  plank  between  the  tracks  for 
1'  ft  on  the  outside,  and  to  pave  between  the 
tracks,  and   for  2  ft.  on  the  outside. 

The  City  Council  of  Wenatchee  has  granted 
to  the  Wenatchee  Traction  Co.  a  franchise 
to  operate  an  electric  railroad  in  this  city. 
The  company  is  now  endeavoring  to  secure 
a  franchise  from  the  county  commissioners  to 
operate  a  line  over  the  county  road  between 
Wenatchee  and  Leavenworth.  Franchises  will 
be  asked  for  from  the  town  of  Cashmere  and 
also  from  Leavenworth.  L'nder  the  terms  of 
the  franchise  granted  by  Wenatchee  work 
must  begin  within   18  months. 

West  Virginia. 

®John  Shrader,  Chester.  W.  Va..  has 
been  awarded  the  contract  for  completing 
the  grading  for  the  electric  railway  to  ex- 
tend from  Sisterville  to  Friendly.  It  is 
estimated  that  this  work  will  cost  about 
$14,000.  Charles  L.  Williams,  Parkersburg, 
W.  Va.,  has  been  appointed  receiver  of  the 
road  and  has  been  granted  permission  to 
issue   $30,000    of    receivers'    bonds    to    com- 


plete  it  and   place   it   in  operation. 

.Advices  from  Charleston,  W.  Va.,  state  that 
the  deed  of  sale  of  the  Interior  &  West  Vir- 
ginia R.  R.  Co.  to  the  Big  Stony  Ry.  Co., 
lias  been  recorded  in  the  office  of  the  Secre- 
tary of  State.  The  line  is  17%  miles  long  and 
extends  from  Potts  Creek  headwaters  in  .Mon- 
roe County,  W.  \'a..  to  a  point  in  Giles 
County,  Va. 

The  Mount  Morris  &  Morgautown,  R.  R. 
Co.  has  been  chartered  with  a  capital  stock 
of  $125,000  and  proposes  to  build  a  line  from 
Morgantown,  W.  Va..  to  Mount  Morris.  Pa., 
10  miles.  The  incorporators  are  William  Hat- 
field and  John  Long,  Mount  Morris,  Pa. 
Plunimer  Rowlby  and  Thomas  Keenan,  Bowl- 
by.   W.   Va..   and    Rufus   Lazell,    Morgantown. 

Canada. 

4*Bids  are  asked  until  noon,  June  30,  by 
.A.  L.  Hertzberg,  Division  Engineer,  Canadian 
Pacific  Ry.,  Toronto,  Ont.,  for  the  construc- 
tion of  the  concrete  abutments  required  in 
connection  with  Jane  St.  subway,  West  To- 
ronto. Plans  and  specifications  may  be  seen 
m  Resident  Engineer  Fullington's  office, 
Room  No.  005  L'nion  Station,  Toronto. 

The  Canadian  Pacific  Ry.  has  completed 
surveys  and  will  have  work  started  about 
July  1  on  the  construction  of  about  10 
miles  of  yard  track  on  No.  1  Island  at  Fort 
■William,  Ont.  It  is  expected  that  the  yards 
will  be  ready  to  assist  in  the  handling  of 
the  fall  business.  Connections  to  the  new 
yards  will  be  made  by  the  new  Kaministi- 
quia  river  bridge  and  also  by  the  McKellar 
river   bridge. 

Plans  are  being  formulated  for  the  exten- 
sion of  the  Bruce  Mines  &  Algoma  Ry.,  which 
was  recently  purchased  by  H.  Appleton  and 
George  P.  McCallum  of  Sault  Ste.  Marie. 
Mich.,  as  noted  recently  in  these  columns  It 
is  not  only  proposed  to  extend  the  line,  but 
it  is  also  planned  to  construct  branches  in 
the  clay  belt,  where  there  are  indications  that 
growing  traffic  will  warrant  it.  The  Fidelitv 
Trust  Company  of  Montreal  are  the  financial 
agents  of  the  companj.  It  is  proposed  to  ex- 
tend the  main  line  20  miles  northward  this 
fall,  and  by  August  1st  it  is  expected  to  have 
the  construction  well  under  way  to  connect 
with  the  line  of  the  Superior  branch  of  the  C. 
P.  R.  at  Ridout.  It  is  proposed  to  continue 
the  extensions  next  year  to  the  main  line  of 
the  Transcontinental.  The  railway  has  a 
charter  from  Bruce  Mines  to  James  Bay  and 
runs  east  of  the  .Algoma  Central. 

The  Grand  Trunk  Ry.  will  in  the  near 
future  build  a  line  from  Brockville  or  Kings- 
ton to  Ottawa.  The  management  now  has 
this  under  consideration  and  a  decision  on  the 
point  of  junction  with  the  main  line  will  be 
made  almost  immediately.  The  Grand  Trunk 
some  time  ago  obtained  a  charter  to  build  a 
line  from  Kingston  to  Ottawa,  but  it  was  not 
generally  understood  that  this  branch  would 
be  constructed  for  vears. 


ROADS,     STREETS    AND     PAVEMENTS 


Alabama. 

The  Commissioners'  Court,  Wetunipka.  .Ala., 
has  ordered  the  con.^truction  of  a  good  road 
from  Hughes  ferry  to  Central  and  from  the 
Montgomery  bridge  of  the  .Alabama  river 
to  Robinson  Springs.  The  engineer  is  making 
a  survey  of  these  roads  and  preparing  plans 
and  estimates  so  that  bids  may  soon  be  re- 
ceived for  their  construction.  .About  eight 
miles  of  the  road  between  Tallassee,  Ala.,  and 
Elmore  Station  have  been  built  at  a  cost  of 
about  $1,000  per  mile. 

Arkansas. 

®The  Commissioners  of  the  Ea^t  b'ourth 
St.  Improvement  District,  Little  Rock.  .Ark., 
have  awarded  the  contract  for  the  paving  of 
that  street  with  asphalt  to  M.  D.  L.  Cook  for 
$•10,462. 

•I*  indicates  wo 


California. 

^Bids  will  be  received  until  July  5  by  the 
Board  of  County  Commissioners,  San  Jose, 
Cal..  for  the  construction  of  a  change  in 
Cochr.ine  Road  and  in  Gilroy  Hot  Springs 
Road.     J.  McMillan  is  county  surveyor. 

Advices  from  Redlands,  Cal.,  state  that 
Mentone  and  Crafton  residents  have  taken 
steps  to  secure  the  building  of  a  new  road  in 
Mill  Creek  Canyon  to  replace  the  old  one 
through  the  "  wash." 

The  City  Council  of  Ontario,  Cal.,  pro- 
poses to  pave  about  a  mile  of  streets  in  the 
business  center  of  the  city.  Both  driveways 
of  Euclid  .Ave.  from  Main  St.  to  C  St.  and  .A 
St.  from  Lemon  to  Vine  .Ave.  will  probably 
be  paved. 

Colorado. 

®Tlic  Board  of  Public  Works  of  Denver, 
Colo.,   in-;   awarded   the   contract    for   the   pav- 

rk  now  open  for  bids.    ®  indicates  a  contract 


iiig  of  Broadwav  from  Ellsworth  to  E.\posi- 
tioii  Sts.,  to  Thomas  J.  Tully  for  $ti0,831. 
.Asphalt  will  be  used. 

^  ®The  Board  of  Public  Works  of  Denver, 
Colo.,  on  June  H  received  the  following  bids 
for  the  West  2.3d  .Ave.  paving  district  No.  2 : 
Coninionwealth  Construction  Co..  $22.895 : 
Denver  &  Pueblo  Construction  Co.,  $22,293; 
The  Colorado  Const.  Co.,  $27,771.  The  im- 
provement consists  of  14,912  yds.  of  asphalt 
and  macadam  paving.  The  contract  was 
awarded  the  Colorado  Construction  Co.  at 
$■27,771. 

rile  -Auto  Transportation  &  Toll  C.o.  has 
been  incorporated  in  Colorado  with  a  capital 
stock  of  $500,000.  The  company  will  build  an 
automobile  toll  road  between  McCoy  station 
and  Glenwood  Springs.  The  company  will  also 
construct  a  bridge  over  the  Eagle  and  Grand 
rivers.  The  incorporators  are  Robert  C. 
Walker.  A,  P.  Hubbar<l  and  Henry  R.  Rhone. 

let  recently. 
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City  Kngineer  T.  L.  Waggciur  of  Colorado 
Springs,  Colo.,  has  completed  his  estimates  of 
Uie  cost  of  paving  the  business  section  as 
$972,485,  divided  as  follows:  For  asohaltic 
concrete.  $238,370:  bitulithic  paving,  $2(55,218; 
■■arcalitliic  paving.  5229,420:  slieet  asphalt, 
$239,177. 

District  of  Columbia. 

^■Bids  will  be  receixcd  until  2  p.  ni.,  June 
29.  by  Board  «f  District  of  Columbia  Com- 
missioners, Washington,  D.  C,  for  grading 
•  ind  improving  suburban  streets  and  a\  enues 
in  the  District   of  Columbia. 

Georgia. 

The  citizens  of  Albany,  Ga..  on  June  12 
voted  the  issuance  of  bonds  to  the  amount  of 
$100,9(10  for  improvements,  as  follows:  The 
erection  and  eriuipment  of  a  municipally  owned 
gas  plant  and  purchase  of  .a  site  therefor, 
$50,000;  for  public  parks,  such  as  laying  off. 
beautifying,  maintaining  and  enlarging  parks 
of  the  city,  $10,000;  for  improving  and  main- 
taining the  city  cemetery  and  acquiring  addi- 
tional land  therefor,  $10,000;  for  opening  and 
laying  off  new  streets  in  the  city,  $5,000;  for 
street  paving,  $12,5o('. 

Illinois. 

®The  following  contracts  for  paving  have 
been  awarded  by  the  Board  of  Local  Improve- 
ments. Chicago,  111.,  Chas.  A.  V.  Standish, 
Sec'y  :  South  Chicago  Ave.  System,  The  Rvan 
Co.,  Tacoma  Bldg. ;  W.  77th  St.,  Cahn'uet 
Coal  &  Teaming  Co..  2926  E.  95th  St.  Bids 
opened  June   1. 

Petitions  are  being  circulated  for  the  pave- 
ment of  Prairie  St.  from  the  park  south  to  the 
city  limits,  in  Champaign,  111. 

County  Engineer  Van  Deusen.  who  is  engi- 
neer for  the  village  of  East  Peoria,  III.,  is 
preparing  an  estimate  for  more  paving  in  that 
village.  The  streets  to  be  paved  ar"e  South 
Main  from  Washington  to  the  L.  E.  A.  W. 
tracks,  \orth  Main  from  Washington  to  the 
interurban  railwav,  West  Washington  from 
Main  St.  to  the  P.  &  P.  U..  about  a  half  mile 
of  paving  in  all.  The  material  is  to  be  brick 
on  gravel,  with  sand  filler.  The  cost  will  be 
about  $15,000. 

City  Engineer  McCalman  of  Decatur,  111., 
has  submitted  the  following  estimated  cost  of 
I)aving  North  Main  St.  from  the  Wabash 
railroad  north  to  the  P.,  D.  &  E.  railroad: 
2o,i;00  sq.  yds.  of  completed  pavement,  $38,110  ; 
50  ft.  of  sandstone  curbing.  $24;  two  brick 
catch  basins,  $70;  8,000  cu.  yds.  of  excava- 
tion, $4,000;  court  costs  and  inspector's  fees, 
$1.000 — totaling  for  the  entire  improvement 
$43,204. 

The  Board  of  Local  Improvements  of  Ma- 
comb. 111.,  has  decided  to  construct  additional 
street  paving  in  the  north  part  of  the  city. 
Tlic  new  pavemnt  will  extend  on  North  Rai'i- 
dolph  St.  from  the  depot  north  to  Pierce  St. 
and  on  Pierce  St.  west  to  North  McVrthur 
St.  and  back  on  North  Mc.'\rthur  St.  to  West 
Carroll  St.  Nine  blocks  of  brick  will  be  laid 
at  an  estiiuated  cost  of  $24,542.  John  Payne 
is  superintendent  of  streets. 

The  Board  of  Local  Improvements  of  Litch- 
field, 111.,  has  passed  resolutions  for  the  pav- 
ing of  North  Jefferson  St..  from  Union  .'\ve. 
to  Third  ;  on  Van  Btn-en  St..  from  Ryder  to 
Union  Ave. ;  on  Cliestnul,  from  Ryder  to 
Park  PI.,  and  on  Mont.gomery  .^ve.,  from 
Park  PI.  to  North  St.  The  pavement  is  to 
be  of  crushed  rock  foundation  of  O-in.  thick- 
ness, with  a  layer  of  [i;iving  block  on  top. 

The  Board  of  Higlnvay  Commissioners  of 
the  town  of  Fidton.  111.,  has  accepted  the 
petition  providing  for  the  construction  of  a 
new  highway  beginning  at  the  cast  end  of 
Aveiute  E,  in  the  Southside  addition  and  run- 
ning due  east  along  the  north  side  of  the 
north  quarter  section  line  in  section  33  to  the 
west  end  of  8th  .Vvc..  on  the  east  side  of  the 
C.  M.  &  St.  P.  right  of  way  in  Manufacturers' 
addition. 

Indiana. 

•f-Bids  will  be  received  until  10  ;i.  m.,  July 
21.  b\  Board  of  Commissioners  of  .Allen  and 
Adams    Coimties    at     Decatur,     Intl.,     for    the 


construction  ol  macadami/ed  mad  nn  line  be- 
tween Madison  township,  .Mien  C.ninty.  and 
Root  township  in  .Adams  County.  H.  S. 
Michaud  is  .Adams  County  .Auditor. 

•J*Bids  will  be  received  until  2  p.  m.,  July 
10.  by  Bo.ard  of  Corumissioiicrs  of  Parke  and 
Putnam  Counties,  for  the  construction  of  a 
gravel  road  on  county  line  between  Jackson 
and  L'nion' townships.  Park  County,  and  Clin- 
ton and  .Madison  townships  in  Putnam  Coun- 
ty. J  E.  Elder  is  .Auditor  of  Parke  County. 
•J'I'ids  will  be  received  until  2  p.  m.,  July 
b'.  by  Commissioners  of  P.arke  and  Putnam 
Counties  at  Rockville,  Ind..  for  the  construc- 
tion of  a  gravel  road  on  the  county  line  be- 
tween Jackson  township.  Parke  County,  and 
Madi>on  township  in  Putnam  County.  J.  E. 
IClder  is  Parke  County  .Auditor. 

^Bids  will  be  received  until  2  p.  m..  July 
(!.  Iiy  Board  of  Clinton  County  Commission- 
ers. Frankfort.  Ind.,  for  the  construction  of 
seven  gravel  roads.  Cb.arles  \\  Cromwell 
is  County  Auditor. 

•J«Birls  win  be  received  until  10  a.  m.,  July 
5.  by  Hoard  of  Daviess  County  Commission- 
ers, Washington,  Ind.,  for  the  conslructitm 
of  gravel  roads  in  Washington  township. 
Thomas   Nugent   is  County   .Auditor. 

■^Rids  will  be  received  mitil  2  p.  m.,  July 
■1.  by  Bo.ard  of  Greene  County  Comiuission- 
crs,  Bloonifield.  Ind.,  for  the  construction  of  a 
macadamized  road  in  Jackson  township.  C.  H. 
Jennirigs  is   County  .Auditor. 

^•Bids  will  be  receivetl  until  2  p.  rn.,  Julv 
5.  by  Board  of  Pike  County  Commissioners, 
Petersburg,  Ind.,  for  the  construction  of  a 
rock  road  in  Patoka  township.  John  D.  Grav 
is  County   .Auditor. 

•{•Bids  will  lie  received  until  lo  a.  m,.  July 
3.  by  Board  of  Warrick  County  Commission- 
ers, Greenfield.  Ind.,  for  the  construction  of 
.grades  in  Su.gar  creek  .and  other  tow-nsliips.  C. 
]  I.  Troy  is  County  .Auditor. 

^Bids  will  be  received  until  2  p.  m.,  July 
3.  by  Board  of  Warrick  C'ounty  Commission- 
ers, Boonville.  Ind.,  for  the  construction  of 
certain  dirt  fills  or  grading.  X.  M.  Spradley 
is  County  .Auditor. 

4*Bids  will  be  received  until  10  a.  m.,  July 
3,  by  Board  of  LaPorte  County  Commission- 
er, La  Porte.  Ind.,  for  the  construction  of 
macadamized  roads  in  Scipio  and  Cass  town- 
ships.    F.  .A.  Hausheer  is  County  .Auditor. 

•|»Biils  will  be  received  until  10  a.  m.,  July 
3.  by  Board  of  Jay  County  Commisioners, 
Portland,  Ind..  for  the  improvement  of  a  pub- 
lic highway  in  Bear  creek  township.  W.  Lea 
Smith  is  County  .Auditor. 

®Frauk    Bierwagon    h.as    licen    awardi-i 
contr.-ict    for   the   construction   of  a   half 
of    8- ft.    sidewalks    on    9th    .Ave.,    and 
streets   in  the  Caldwell  addition  at  f;ar\-.   Ind,. 
by    |)r     W.    C,    C.aldwiH.   owner   of    the' subdi- 
vision. 

The  Board  of  Public  Works  of  Mnncie. 
Ind..  has  decided  to  pave  Kilgore  .Ave.,  from 
the  end  of  the  pavement  to  beginning  of  the 
^'orklown   pike.     John   Kelly  is   City  Clerk. 

The  Board  of  Pulilic  Improvements  of 
.Mishawaka,  Ind.,  has  p.assed  a  resolution  for 
the  pavement  of  South  .Spring  .St..  from  2nd 
.St.  to  the  Lake  Shore  railroad;  3rd  St.,  from 
Spring  to  Union ;  North  Spring  St.,   from  2nd 
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and  8th  Si.  from  the  alley  between  Davis  .Ave. 
.and  .Adams  St.  to  the  East  line  of  Grove  .Ave. 
The  work  will  include  the  following  approx- 
im;Ue  quantities:  12,000  sq.  yds.  of  brick 
p;ivemeiu  ;  189  sq.  yds.  of  concrete  pavement; 
2,373  lin.  ft.  of  combined  curb  and  gutter; 
1,857  lin.  ft.  gutter;  2,650  cu.  yds.  of  grading. 
Tlicodore  S.  Delav,    "  .       .     _     . 


Creston, 

Council    of    low 
•f"  indicates  work  now  open  for  bids.     *  indicates 


in   Charge. 
The    City 


a.,   is   Engineer 
City,    la.,    has 


passed  a  resolution  proviiling  fir  the  paving 
nf  15  blocks  of  streets  with  bitulithic.  liids 
for  this  work  are  now  being  received  by  the 
(ity  Clerk.     C.  T.  Day  is  City  Engineer. 

The  City  Council  of  Clinton,  la.,  has  ord- 
ered the  repaving  of  5th  .Ave.,  from  2nd  St. 
to  5th.     R.  C.   ll.art  is  City  Engineer. 

Following   bids   were    recently   submitted   to 
The  Road  Commission  of  Chattanooga,  Tenn., 
for  the  paving  of  Main  St.  :     West  Construc- 
lion    Co. — bituminous     concrete    and    concrete 
base,     using    Trinidad    asphalt    as    a    binder, 
$76,560;     Noll     Construction     Co. — bituminous 
macadam    and    macadam    base,    Standard    Oil 
"C"   as  binder.  $59,688;    bituminous  macadam 
and  concrete  base,  using  same  binder,  $76,648; 
'2V2-'u).    bituminous    macadam   with   O-in.    mac- 
adam  base.  $6(),4(l8;    Southern    Paving  &  Con- 
vtructi.>n      Co. — vitrified    brick    and    macadam 
liase.  $69,717;  vitrified  brick  and  concrete  base, 
$74.8.37 ;    bituminous    macadam    and    macadam 
base.   Union  Oil   binder,  $51,477;     bituminous 
macadam    and    concrete    base,    California    as- 
phalt  as  binder,  $.55,317:  bituminous  concrete, 
concrete  base,  California  asphalt,  $00,757;   H. 
.S.    Bosler,    Cbatttmooga-Liquid      asphalt,     at- 
tached  specifications.  $07.38.3;   .Southern   Bitu- 
lithic Co.,   Nashville — vitrified  brick,  macadam 
base.   $79,.528 ;    vitrified   brick,     concrete   base, 
$07,528 ;   bituminous  concrete     and     macadam 
base,  Warren's  .Acme  Puritan  binder,  $70,007; 
bituminous   concrete   base,   same  binder,   $84,- 
007:   J,   C.   Collins,   .Ml.   Vernon,   111.— vitrified 
brick,   macadam   base.  $80,957:   vitrified  brick, 
concrete    base,    $88,957;    Smallw^ood    &    Co.— 
bids  only  on  curb,  gutters  and  catchbasins. 

The  City  Council  of  Carroll,  ta.,  has  passed 
;in  ordinance  ordering  the  installation  of  13 
blocks   of   paving. 

Kansas. 

^Bids  wil  be  received  until  June  29,  by 
Cit_\    Clerk,   Topeka,   K;m.,    for   paving   7th    St. 


.A.    R.    Young   is   City 


west    of    Kansas   .Av 
Engineer. 

Kentucky. 

®Tlie  Board  of  Public  Works  of  Louisville, 
Ky.,  has  awarded  the  following  contracts  for 
the  construction  of  vitrified  block  streets:  L. 
R.  Figg  Co.,  Mcllenry  to  Hickory,  two  blocks, 
29th  St..  from  Madison  to  Chestnut;  Henry 
Bickel  Co.,  Shelby,  from  old  to  new  city 
limits,  four  blocks:  L.  W.  Hancock  Co., 
Dandridge,  from  Logan  to  Ellison,  three 
blocks;  Swan,  from  Oak  to  Dandridge;  Lydia, 
from  Shelby  to  McHenry ;  Brook,  from  Lee 
to  -Avery.  The  prices  r.ange  from  $1.77  per 
sf|.  yd.  to  $1.90  per  st].  yd. 

The  city  of  Georgetown,  Ky.,  will  construct 
lo  -.(luares  of  brick  pavement  on  a  concrete 
foundation.      I.    II.   I'lcary   is   City   Clerk. 


Louisiana. 

4*l''ids  will  be  received  until  .August  1.  by 
lligbway  Department  fif  Louisiana  State 
Bi'ard  of  ICugineers.  Baton  Rouge,  La.,  for  two 
miles   of  gravel   streets   in    Baton   Rouge. 

•J«P'i<ls  will  be  received  until  July  10,  by  the 
iligliw:iy  Department  of  the  Louisiana  State 
l'>o.ird  of  Engineers,  Baton  Rouge,  La.,  for 
the  eoiistriiciion  of  the  proposed  road  be- 
tween New  Iberia  and  Jeanerette,  a  distance 
uf  9.4  miles.  Bid';  will  be  received  on  dirt, 
gravel   or   shells. 

•J«l')ids  will  be  received  until  Jul>  1  by  Board 
of  Control,  W.  V\'.  Heard,  President,  Baton 
Rouge.  La.,  for  13.000  ft.  of  l-in  iron  pipe,  de- 
livered at  .Angola,  La.;  15.0OO  barrels  of  fuel 
oil  delivered  .it  .\ngola.  La.,  in  tank  either  by 
boat  or  rail,  not  later  than  Oct.  1,  1911.  and 
5,o00  barrels  of  fuel  oil.  delivered  at  Hope 
plantation  the  same  time:  30,000  bluc-slripe 
sugar  bags,  delivered  at  .Angola.  L.i..  on  Oct. 
1.  1911,  and  10,(J00  blue  Mripe  sugar  bags  de- 
livered at   Hope  plantation  the  same  time. 

•J«Bids  will  be  r<ceived  until  0  p.  .in.,  July 
(i.  by  R.  J.  Boudreaux.  City  Clerk,  Crowley, 
La.,  for  the  construction  of  300.O0O  sq.  ft. 
of   sidewalks.     Concrete   is   the   material   to   be 

lisell. 

®Cjeo.  Epplc  of  Shrcveport,  La.,  has  been 
.iwarded    the    contrtict    by    the    State    Highway 


a  contract  let  recently. 
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Commissio;-.,  Baton  Rouge.  I.n..  Gervais  Lom- 
bard, State  Knginccr,  for  the  construction  of 
a  road  from  Mansfield  to  Logansport  lor  $28,- 
038.  The  work  incUides  about  l!'  miles  of 
earth  road.     Bids  were  opened  June  20. 

©Highway  Department  of  the  Louisiana 
State  Board  of  Engineers,  Gervais  Lombard, 
Engineer,  Baton  Rouge,  La.,  has  awarded  the 
contract  for  the  building  of  an  earth  road 
from  Mansfield  to  Logansport,  in  De  Soto 
Parish,  to  George  Eppcl  of  Shreveport.  The 
estimated  cost  is  $28,000.  The  new  strctdi  of 
road  wiU  embrace  19  miles  and  will  cost 
about  $1,475  per  mile.  The  road  is  to  be 
built  under  act  -19  of  the  Legislature  of  1910, 
known  as  the  state  aid  law.  E.  B.  Sinclair  is 
president  of  the  Police  Jury  of  De  Soto  Par- 
ish. 

All  bids  received  June  20  by  the  State  High- 
way Department,  Baton  Rouge,  La.,  Gervais 
Lombard,  State  Engineer,  for  the  construction 
of  two  miles  of  gravel  road  in  Baton  Rouge, 
connecting  the  Hope  Villa  and  Bayou  Sara 
roads,  have  been  rejected.  The  work  will  l)c 
readvertised. 

Maine. 

4«Bids  will  be  received  until  noon.  luly  30, 
by  George  R.  Boyd,  Town  Clerk,  VVelland, 
Ont.,  for  the  construction  of  pavement  on 
the  following  streets :  East  Main  St.  from 
Mellems  Ave.  to  Muir  St.;  Muir  St.  from 
East  Main  St.  to  Division  St. ;  West  Main 
St.  from  Canal  Bridge  to  Frazer  St.  Tenders 
will  be  considered  on  asphalt  block,  vitrified 
brick,  taralithic  and  hitulithic  with  brick  be- 
tween tracks  and  extending  18-in.  on  the  out- 
side rails  on  6-in.  concrete  foundation.  A 
certified  check  for  $1,000  must  accompany 
each   bid. 

^Bids  will  be  received  until  noon,  July  3, 
by  Cecil  H.  Robinson.  Town  Clerk,  Walker- 
ville,  Ont.,  for  the  construction  of  pavements 
in  the  town  as  follows :  Concrete  pavement 
and  concrete  curb  on  Brant  St.  from  Kildare 
Road  to  Argj'le  Rroad ;  Tuscarora 
St.  from  Devonshire  Road  to  Vic- 
toria Road :  Cataraqui  St.  from  Devonshire 
Road  to  West  Town  line  limit;  cedar  block 
pavement  and  concrete  curb  approaches  to 
overhead  bridge  on  Grand  Trunk  Ry.  from 
Devonshire  Road  to  Victoria  Road ;  Niagara 
St.  from  Kildare  Road  to  West  Town  line 
limit.  .Asphalt  block  pavement :  Victoria  Road 
from  Sandwich  St.  to  .Assumption  St.,  repay- 
ing with  asphalt  block ;  Walker  Road  from 
Sandwich  St.  to  Canadian  Bridge  Works ; 
Monmouth  Road  from  Wyandotte  St.  to  Nia.g- 
ara  St. :  Argyle  Road  from  Grand  Trunk 
Ry.  to  Niagara  St. ;  Kildare  Road  from  Cata- 
raqui St.  to  Niagara  St. ;  Victoria  Road  from 
.Assumption  to  Wyandotte ;  Sandwich  St. 
from  Devonshire  Road  to  East  Town  line 
limit ;  Tuscarora  St.  from  Walker  Road  to 
Devonshire  Road ;  Cataraqui  St.  from  Walker 
Road  to  Devonshire  Road;  St.  Mary's  Gate 
from  Argyle  Road  to  Kildare  Road.  Plans 
and  specifications  may  be  seen  on  application 
to  Owen  McKay,  C.  E.,  Walkerville,  Ont. 

®N.  E.  McKenzie  of  Estevan,  Sask.,  has 
been  awarded  the  contract  by  that  city  for 
the  construction  of  8-5,000  sq.  ft.  of  concrete 
walks  for  15  cts.  per  sq.  ft.  Bids  were 
opened  June  13  by  L.  A.  Duncan,  Secretary- 
Treasurer.  Chipman  &  Powers  of  Toronto 
and  Winnipeg  are  Engineers. 

®The  town  of  Cobourg,  Ont.,  has  awarded 
the  contract  for  the  construction  of  cement 
sidewalks  to  Martin  Jex  &  Co.  of  that  town 
at  9  cts.  per  sq.  surface  ft.,  and  9  cts.  per 
cu.  ft.  for  curbing,  and  50  cts.  for  extra  fill- 
ing.    D.   H.   Minaker  is  Clerk. 

Massachusetts. 

The  City  Council  of  Worcester,  Mass.,  has 
ordered  the  expenditure  of  $33,700  for  con- 
struction of  streets.  West  Boylston  St.  will 
be  repaired  from  Fales  St.  to  Summit  at  an 
estimated  cost  of  $15,000 ;  west  side  of  Mull- 
bury  St.,  between  Endicott  St.  and  Quincv 
.•\ve.  at  an  estimated  cost  of  $11,000,  and 
Bradley  St.,  with  old  granite  blocks  to  cost 
$7,700. 

^  indicates  wo 


Michigan. 

•J«Bids  will  be  received  by  the  State  High- 
way Commissioner  at  Iiis  oifice  in  Lansing  up 
to  and  including  July  Sth,  for  improving  one 
mile  of  road  in  section  28,  Columbus  Town- 
ship, St.  Clair  County,  Michigan,  said  road 
being  a  part  of  the  old  Fort  Gratiot  Military 
Turnpike  about  four  miles  from  Lenox  sta- 
tion on  the  Grand  Trunk  R.  R.  The  work  re- 
quired consists  of  the  following  items:  (1) 
Building  an  eartli  embankment  about  2,000  ft. 
long  across  Bell  River  Flats.  Estimated  quan- 
tity 10,700  cu.  yds.,  embankment  measure.  (2) 
Surfacing  the  embankment  to  w-idth  of  20  ft. 
and  other  sandy  portions  of  roadway  to 
width  of  15  ft.,  all  to  depth  of  8  ins.  with 
selected  hard  earth  taken  from  the  cuts.  (3) 
Building  a  wooden  guard  rail  along  the  em- 
bankment on  both  sides  of  the  roadway  for  a 
dist.-incc  of  1,800  ft.,  less  500  ft.  on  one  side 
])rotected  by  retaining  wall  and  gas  pipe  rail. 
(1)  Building  a  reinforced  concrete  retaining 
wall  to  dimensions  shown  on  plans.  Estimated 
(piaiUity  -183.3  cu.  yds.  concrete.  (5)  Build- 
ing a  reinforced  concrete  culvert  according 
to  dimensions  shown  on  plans.  Estimated 
quantity  25  cu.  yds.  concrete.  (6)  Erecting 
a  2-in.  gas  pipe  guard  rail  on  protection  wall, 
in  accordance  with  plan.  Length  500  ft.  (7) 
Building  a  12-in.  concrete  tile  culvert  with 
suitable  head  walls.  (8)  Riprapping  the  west- 
erly bank  of  the  river  near  station  20  with  12 
cords  of  cobble  stones.  Lump  sum  bids  will 
be  received  for  the  entire  work,  or  separate 
bids  will  be  received  on  earth  word,  concrete, 
guard  rails  and  riprap.  Certified  checks,  pay- 
able to  the  order  of  the  State  Highway  Com- 
missioner, for  10  per  cent  of  the  amount  of 
the  tender  must  accompany  each  bid.  Per- 
sons wishing  to  bid  on  this  work  may  see 
plans  and  specifications  at  the  office  of  the 
State  Highway  Commissioner,  Lansing,  at  the 
residence  of  Hon.  James  M.  Haviland,  one- 
half  mile  from  the  proposed  road,  and  at  the 
office  of  John  J.  Cox,  Civil  Engineer,  Court 
House,  Coldwater,  Michigan,  or  plans  and 
specifications  will  be  mailed  to  intending  bid- 
ders, with  privilege  of  retaining  the  same  for 
two  days,  after  which  they  must  be  returned,, 
postpaid,  to  the  office  of  Townsend  A.  Ely, 
State  Highway  Commissioner.  Lansing,  Mich. 

®The  Department  of  Public  Works  of  De- 
troit, Mich.,  has  awarded  the  following  con- 
tracts for  the  paving  of  six  streets :  Orleans 
St.,  T.  E.  Currie,  $2,840,  creosote;  Brooklyn 
Ave.,  J.  A.  Mercier,  $5,285,  creosote ;  Reed  PI., 
John  S.  Affeld,  $2,387,  brick;  Beacon  St.,  Otis 
Cement  Construction  Co.,  $1,642,  brick;  Mt. 
Elliott  Ave.,  T.  E.  Currie,  $3,980,  brick ;  Maple 
St.,  T.  E.  Currie,  $9,082,  brick. 

The  taxpayers  of  Walkerville,  Mich.,  have 
voted  in  favor  of  an  extensive  paving  scheme 
which  will  involve  an  expenditure  of  $79,000. 
It  is  proposed  to  pave  Sandwich  St.,  Argyle 
road,  Devonshire  road,  Victoria  Ave.,  and 
Monmouth  road  with  asphalt  block,  besides 
laying  reinforced  concrete  on  one  or  two  cross 
streets. 

The  Board  of  Public  Works  of  Negaunee, 
Mich.,  has  decided  to  improve  every  street  of 
the  city  now  in  poor  condition.  Among  those 
that  will  be  improved  are  Merry  St.,  Jackson 
St.,  Silver  St.,  Healy,  Brown  and  MacKen- 
zie  Aves. 

The  City  Council  of  Lake  Linden,  Mich., 
has  decided  to  pave  Calumet  St.,  from  First 
to  Vetter  this  summer,  probably  with  tarvia. 
Tlie  total  area  of  the  street  to  be  paved  is 
16,000  sq.  yds.  and  the  estimated  cost  of  the 
improvement  is  $1.25  per  yd.  Bids  for  this 
work  will  probably  be  advertised  for  at  once. 

Minnesota. 

©Fielding  &  Shepley,  216  W.  University 
-*\ve.,  St.  Paul,  Minn.,  have  been  awarded  the 
contract  by  the  City  Council  of  Albert  Lea, 
Minn.,  for  the  paving  of  32,28*  sq.  yds,  of 
street  with  creosoted  wood  block  for  $72,514. 
Bids  were  opened  June  19.  William  Barneck 
is  City  Engineer. 

Mississippi. 

®Thc  cily  of  Jackson,  Miss.,  has  awarded 
the   contr.ict    for   the   construction  of  approx- 

rk  now  open  for  bids.     ®  indicates  a  contract 


iniately  $-50,OOU  worth  of  asphalt  pavement  to 
the   Southern   Asphalt    &   Contracting   Co.,   of 
Birmingham,  .Ala.     The  contract  calls   for  all 
asphalt  work.     .Vrllun-  t'rowder  is  Mayor. 
Missouri. 

®The  contract  for  the  construction  of  the 
brick  paving  on  Phelps  Ave.  has  been  award- 
ed to  the  Will  F.  Plummer  Construction  Co., 
of  Springfield,  Mo.,  by  that  city.  The  ap- 
proximate cost  of  the  work  is  $35,000.  The 
I'risco  and  Missouri  Pacific  railroads  will  pay 
for  practically  all  of  (lie  work. 

Montana. 

Property  owners  along  First  Ave.,  north 
from  the  east  line  of  11th  St.  to  the  west 
line  of  1.3th  St.,  Great  Falls,  Mont.,  have  filed 
a  petition  with  City  Clerk  William  H.  Har- 
rison, asking  for  the  paving  of  that  portion 
of  the  street.     James  W.   Speer  is  Mayor. 

Nebraska. 

_  •I'Bids  will  be  received  until  June  28  by 
County  Clerk,  Lincoln,  Neb.,  for  grading  and 
paving  the  West  P.  St.  road  includmg  8,350 
cu.  yds.   of  material. 

®The  City  Council  of  Hastings,  Neb.,  has 
awarded  the  contract  for  the  construction  of 
asphalt  pavement  in  St.  Joe  and  Denver  Ave. 
districts  to  M.  Ford  of  Omaha,  Neb.,  at  the 
following  bid:  Asphalt  section,  paving  $2.11 
per  sq.  yd.,  new  curb,  $.36  per  lin.  ft.,  com- 
bined curb  and  gutter,  $.54  per  lin.  ft.,  re- 
setting; old  curb,  $.10  per  lin.  ft.  The  con- 
tract for  the  construction  of  brick  pavement 
in  both  districts  has  been  awarded  to  E.  R. 
Bing  of  Hastings,  at  the  following  bid: 
Hastings  brick  block  paving,  $1.88  per  sq.  yd., 
other  brick  block  paving  to  meet  test,  $1.92, 
new  curb,  $.-34  per  lin.  ft.,  resetting  old  curb, 
$.10  per  lin.   ft. 

New  Jersey. 

•I«The  Board  of  Street  &  Water  Commis- 
■-ioners,  Newark,  N.  J.,  rejected  all  bids  re- 
ceived June  15  for  paving  of  Woodside  Ave., 
from  Elwood  to  Grafton  Ave.,  with  brick,  and 
has  readvertised  the  work,  bids  to  be  opened 
Tune  29. 

•J-Bids  will  be  received  until  3  p.  m.,  July 
5,  by  Board  of  Chosen  Freeholders.  Court 
House,  Jersey  City,  N.  J.,  for  widening 
and  improving  Second  Section  of  the  Newark 
Plank  road.  Plans  and  specifications  are  on 
file  at  the  office  of  the  Board.  Walter  O'Mara 
is  Clerk.  A  certified  check  for  $15,000  must 
be  filed  with  each  bid. 

•{•Bids  will  be  received  until  ,3  p.  m.,  July 
5,  by  Board  of  Chosen  Freeholders,  Walter 
O'Mara.  Clerk,  Jersey  City,  N.  J.,  for  widen- 
ing and  improving  Third  Section  of  Newark 
Plank  Road.  Plans  and  specifications  are  on 
file  at  the  office  of  the  Board.  .A  certified 
check  for  $15,000  must  be  filed  with  each  bid. 

•{•Bids  will  be  received  until  3  p.  m.,  July 
5,  by  Board  of  Chosen  Freeholders,  Walter 
O'Mara,  Clerk,  Jersey  City,  N.  J.,  for  re- 
pairing the  wall  of  Roadway  of  the  Wee- 
hawken  Branch  of  the  Hudson  Blvd.  Plans 
and  specifications  are  on  file  at  the  office  of 
the  Board. 

The  Camden  County  Board  of  Freeholders, 
Camden,  N.  J.,  has  received  bids  for  resur- 
facing the  Camden  and  Westfield  turnpike 
from  27th  St.  to  the  county  line  at  Pensauken 
Creek  with  Amiesite,  as  follows :  Kellv-Mc- 
Fecley  Co.,  $38,703 ;  W.  Penn  Carson,  $.38.703 ; 
J.  T.  Shanlev  Co.,  $44,910;  Edward  M.  & 
Frank  W.  Miller,  Cape  May,  $36,412 ;  Cunning- 
ham Paving  &  Construction  Co.,  $46,125;  Bel- 
mont Paving  &  Construction  Co.,  $38,420;  E. 
C.  Humphreys  &  Co.,  $42,917;  William  S. 
Konover,  $38,062,  and  Gibs  &  Co.,  $44,076.  The 
contract  will  probably  be  let  to  the  lowest  bid- 
der on  June  28. 

The  Camden  County  Board  of  Freehold- 
ers, Camden,  N.  J.,  has  appropriated  $1,500 
for  the  purpose  of  resurfacing  the  White 
Horse  turnpike  for  a  distance  of  half  a  mile 
w-ith  United  Gas  Improvement  Co.'s  material. 
The  State  Road  Connnission  has  appropriated 
a  like  amouiU   for  the  same  purpose. 

The  Standard  Bitulithic  Co.  submitted  the 
lowest  bid   to   the   Board  of   Street  &  Water 

let  recently. 
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Commissioners,  Newark,  N.  J.,  011  June  15 
for  the  paving  of  Montclair  Ave.,  from  Sum- 
mer to  !ilt.  Prospect  Ave.,  with  bituhthic 
and  Scheerer  Ave.,  from  Renner  Ave.  to 
Bergen  St.,  with  bitulithic  at  $7.18.5  and  $12,- 
006   respectively. 

New  York. 

^Bids  will  be  received  until  7 :30  p.  m., 
July  3,  by  Grover  E.  Yerdon,  City  Clerk, 
Johnstown,  N.  Y.,  for  an  asphalt  block  pave- 
ment on  South  Perry  St.  between  Main  St. 
and  Clintrn  Ave.  The  work  will  include  the 
following  approximate  quantities;  2,946  sq. 
yds.  asphalt  block  pavement,  30  lin.  ft.  of  new 
straight  curb,  1,244  lin.  ft.  of  old  curb  to 
reset,  185  lin.  ft.  of  new  headers,  20  lin.  ft. 
of  new  6-ft.  radius  curb,  8  new  driveway  cor- 
ners, 12-in.  radius.  Bidders  are  required  to 
submit  a  certified  check  of  $500  with  the  bid. 
Plans,  profile  and  specifications  may  he  seen, 
and  blank  forms  and  all  necessary  informa- 
tion obtained  at  the  office  of  the  City  En- 
gineer. 

®The  Borough  President  of  Queens,  New 
York  City,  has  awarded  the  following  con- 
tracts for  public  works  in  Queens :  Regulat- 
ing, grading,  curbing,  recurhing.  flag.ging  and 
resetting  manhole  covers  in  Weirfield  St., 
between  Wyckoff  and  Myrtle  Aves.,  Ridge- 
wood,  Charles  A.  Myers,  $5,793;  repaying 
with  asphalt  macadam.  Broadway,  Flushing, 
from  Murray  lane  to  10th  St.,  Bay  Side,  Long 
&-  Miller,  $22,630,  and  for  Astoria  Ave.,  from 
19th  to  Jackson,  Corona,  $22,416;  repaving 
with  asphalt  macadam,  Central  Ave.,  Spring- 
field, from  Merrick  road  to  the  citv  line, 
Clancy  &  Van  Alst,  $24,806,  and  Cooper  Ave., 
from  Myrtle  Ave.  to  Edsall,  $3,878;  paving 
with  asphalt  blocks,  on  a  concrete  foundation. 
Academy  St..  from  Webster  Ave.  to  Washing- 
ton St..  Long  Island  City,  The  Hastings  Pave- 
ment Co.,  $5,696. 

©Following  contracts  have  been  awarded  by 
the  State  Highway  Commission,  .\lbany,  N. 
Y.,  for  the  construction  of  county  and  state 
highways,  for  whicli  bids  were  received  on 
June  12 :  Voorheesville — New  Salem  Road 
No.  948,  Albany  County,  3.76  miles,  J.  &  T. 
Murphy,  Cobbleskill,  N.  Y.,  $41,684,  on  Ber- 
mudez ;  Binghamton — Windsor,  Part  3.  State 
Highwav  No.  5.148.  Broome  Countv.  3.68  miles, 
Andrew"  D.  Young.  Brooklyn,  N.'Y.,  $14,026; 
Fairhaven — Sterling — Martville,  Highway  No. 
687-A,  Cayuga  County,  .17  miles,  no  contract 
awarded  ;  Poland  Center — Waterboro,  State 
Highway  No.  5.151,  Chautauqua  County,  5.20 
miles,  no  contract  awarded;  Cassadaga — Fre- 
donia  Road  No.  938,  Chautauqua  County,  5.58 
miles.  James  McNamara.  Dunkirk.  N.  Y.,  $72,- 
7.54,  on  residuum  ;  Fitch  Bridge — Elmira,  Che- 
mung County.  Road  No.  946,  1.98  miles, 
Coughtny,  Lowman  &  Bradley,  Watkins,  N. 
Y.,  $20,759 ;  Mooers  Village,  Road  No.  930, 
Clinton  County,  32  miles,  no  contract  award- 
ed; Truxton — De  Ruyter,  Part  1,  State  High- 
wav No.  5,141,  Cortland  County,  2.15  miles,  .S. 
P. 'Hull,  Cortland.  N.  Y.,  $23,568,  on  resid- 
tunn ;  Hyde  Park — Staatsburg,  State  Highway 
No.  5,153,  Dutchess  Countv,  5.22  miles,  Harry 
B.  Sproul,  Perkskill.  N.  Y.,  $.52,890,  on  resid- 
uum;  Fishkill  \'illage  — Wappinger  Falls. 
Road  No.  5,151.  Dutchess  County,  4.81  miles. 
Schunnemunk  i  onslruction  Co..  Highland 
Mills,  N.  >■..  $46.9-50.  on  residuum;  Peekskill 
—Fishkill,  Part  5.  State  Highway  No.  5,150, 
Dutchess  Count  \,  3.66  miles,  Harvey  B. 
Sproul,  Peekskill.  N.  Y.,  $39,641,  on  resid- 
uum; Wales  Center — Wales,  Road  No.  924. 
Erie  County,  6.03  miles,  no  contract  awarded; 
Jameson — East  Klma,  Road  No.  925,  Earie 
County,  5.4ti  miles.  Busch  &  Percival, 
Bufl^alo,  N.  ^'..  $47,989;  Saranac  Vil- 
lage— Bloomingdale  Village,  Esse.x  County, 
Road  No.  929,  1.44  miles,  no  contract 
awarded;  Stafford — LeRoy,  Genesee  Countv, 
Road  No.  5,136.  2.89  miles,  Thomas  Grady  & 
Co.,  Rochester.  N.  Y.,  $25,700.  on  residuum ; 
East  Creek,  Road  No.  5.159,  Herkimer  Coun- 
ty. .14  miles.  State  Highway  Construction 
Co.,  .Mbany,  N.  Y.,  $5,555,  on  residuum ; 
Felts  Mills,  Road  No.  5,152,  Jefferson  County, 
.29  miles.  Burns  Bros.  &  Haley,  Watcrtown, 
N.  Y.,  $7,267,  on  residuum ;  Copenhagen,  Road 


No.  937,  Lewis  Countv.  3.83  miles,  St.  Regis 
Construction  Co.,  Malone,  N.  Y.,  $40,940,  on 
residuum;  Lime — East  Bloomfield,  Part  1, 
Road  No.  5,142,  Livingston  County,  5.05  miles, 
Frank  L.  Cohen,  Bufl'alo,  N.  Y.,  $41,000,  on 
residuum;  Canastota  Village,  Road  No.  908, 
i\ladison  County,  2.07  miles.  R.  W.  Unison. 
Geneva,  N.  Y.,  $53,121,  on  Bermudez;  Schenec- 
tadv  Countv  Line — Scotch  Bush,  Montgomery 
County,  Road  No.  943.  1.38  miles,  John  Allen', 
Sclienectady,  N.  Y.,  $14,111,  on  residuum; 
Lockport — Gowanda  Creek,  Road  No.  749. 
Nia.gara  County.  10.30  miles.  Brooks  &  Juli;in, 
Rochester,  N.  Y.,  $119,000,  on  residuum;  Cam- 
den—Taberg,  Part  2,  Road  No.  5,139,  Oneida 
County,  7.97  miles,  Newport  Construction 
Co.,  Newport,  N.  Y..  $76,265,  on  residuum : 
Waterville  Village,  Road  No.  932,  Oneida 
County,  1.20  miles,  T.  F.  Shaughnessy,  Albany, 
N.  Y.,  $14,300.  on  residuum ;  Elbridge — Ca- 
millus,  Part  2.  Road  No.  5,143,  Onondaga 
County,  5.03  miles,  Daniel  L.  Mott,  Utica.  N. 
Y.,  $55,790,  on  residuum ;  East  Springfield — 
Cherry  Valley.  Road  No.  934,  Otsego  County. 
4.88  miles,  D.  I.  Snell  &  Co.,  Canajoharie,  N. 
Y..  $49,436;  Oneonta— Colliers,  Part  4.  Road 
No.  5.138,  Otsego  County,  1.-36  miles,  John  & 
Thomas  Murphv,  Cobbleskill.  N.  Y.,  $16,673, 
on  Bermudez ;  Shelter  Island,  Road  No.  910, 
Suffolk  Countv.  3,81  miles.  Clancy  &  Van 
Alst,  Astori.L,  N.  Y.,  $38,826. 

©Following  contracts  were  awarded  by  the 
State  Highway  Commission,  Albany,  N.  Y.. 
for  the  construction  of  slate  highways  and 
Iiighway  improvements,  for  which  bids  were 
opened  June  14  :  Albany — Guildcrland  State 
Highway  No.  5,155,  .\lbany  County.  5.37 
miles,  B.  D.  Pierce.  Jr.,  Co.,  Bridgeport, 
Conn.,  $75,701;  Wellsville — Hallsport  County 
Highway  No.  945,  .\llegany  County.  4.18 
miles,  no  contract  awarded ;  Olean — Hilldale 
— Cuba  State  Highwav  No.  5,137,  Cattaraugus 
Countv,  8.83  miles,  H.'  C.  Banks  &  Co.,  Olean, 
N.  Y.,  $109,495:  Cutting— French  Creek 
Countv  Highwav  No.  939,  Chautauqua  Coun- 
ty, 6.63  miles,  Busch  &  Percival,  Bufifalo,  N. 
Y..  $78,898;  Jamestown — Frewsburg  County 
Highway  No.  940.  Chautauqua  County,  4.24 
miles.  Thomas  Mahoney,  Jamestown,  N.  Y., 
$76,337  :  Akron — Tonawanda  Creek  County 
Highway  No.  947,  Erie  County,  10.16  miles, 
no  contract  awarded ;  Lancaster — Alden  Coun- 
tv Highwav  No.  917,  Erie  Countv,  4.11  miles, 
Constantine  Bros.  Co.,  Buffalo,  N.  Y.,  $90,437; 
Batavia— Stafford  State  Highway  No.  5,145, 
Genesee  County.  4.44  miles,  Fred  J.  Mumm, 
Buffalo,  $41,800;  Hope  Center— Wells.  Part 
1.  State  iiighway  No.  5,133,  Hamilton  County. 
5.48  miles.  Brown  &  Lowe,  Schenectady,  N. 
Y.,  $()5,102;  Watertown— Clayton,  Part  1, 
State  Highwav  No.  5,140.  Teffcrson  Countv, 
-5.24  miles,  B.'  C.  Miller,  Wilkes  Barre,  Pa., 
$52,427 ;  Marcy  Hill— Trenton  County  High- 
way No.  931,  Oneida  County.  Deerfield  Cor- 
ners— Marcv  Hill  CouiUv  Highway  No.  933, 
12.07  milcs.'Olin  T.  Benedict,  Pittsfield.  Mass., 
$1.35,900;  Monroe— Oxford  State  Highway 
No.  5.114,  Orange  County,  3.31  miles,  Schtui- 
nenuuik  Construction  Co.,  Highland  MilN. 
$39,950;  Schenevu.s— West  ford  CouiUy  High- 
w.iy  No.  935,  Otsego  County.  3.83  miles.  The 
Lane  Construction  Co.,  Mcriden,  Conn..  $35,- 
9|o;  Schenevus — West  ford  County  Highway 
.No.  936.  Otsego  County,  4.15  miles.  Lane  Con- 
struction Co.,  Mcriden.  Conn.,  $47,450;  Wells 
Bridge — Otsego  State  Highway  No.  5.153,  Ot- 
sego County,  4.61  miles,  Newport  Construc- 
tion Co.,  NVwport,  $51,-556;  Scotia  Village 
State  Hi,ghwav  No.  5,132,  Schenectady  Coumv, 
1.27  miles,  Do'llard  &  Hceran,  Albany,  $15,882; 
Siueca  Falls  Village  County  Highway  No. 
941,  Seneca  County,  0.72  miles,  Kennedy  Con- 
siruction  Co.,  .Mbany.  $12,573;  Horncll — Bi.g 
Creek  State  Highway  .\'o.  5,130,  Steuben  Coun- 
tv, 1.16  miles.  Greenfield  Construction  Co.. 
Hrnoklyn,  $11,290;  Sag  Harbor— North  Haven 
Coimty  Iiighway  No.  911,  Suffolk  County,  no 
hills  received  ;  Owcgo — Newark  Valley  Coun- 
ty Highway,  927,  Tioga  County,  7.39  miles. 
Lane  Construction  Co.,  Meriden,  Conn.,  $63,- 
.395;  Frceville — Groton  County  Highway  No. 
926.  Tompkins  County,  4.49  miles,  Amos  D. 
Bridges'  Sons,     Hazardville,     Conn.,  $39,728 ; 


Smith's  Basin — Lime  Kiln  County  Highway 
No.  942,  W.isliington  Countv,  0.24  miles,  C. 
J.  Reardon,  Glens  Falls,  $2,.317;  Byram  Lake 
—Bedford  St.ite  Highway,  No.  5,146,  Wash- 
ington Countv.  3.34  miles,  James  Garafano, 
Mt.  Vernon.  $  14,444  ;  Peekskill- Fishkill,  Part 
1,  Westchester  and  Putnam  Counties,  State 
Highway  .No.  5,147,  3,63  miles,  Samuel  Beskin, 
Fishkill,  $51,850;  Warsaw— Pavilion  Road 
No.  5,134,  Part  2,  Wyoming  County.  3.59  miles, 
Frederick  J.  Mumm,  Buffalo,  $50,790;  North 
Reading — Dundee,  Part  2,  State  Highway  No. 
5,128.  Yates  Countv,  2.68  miles.  Thomas  J. 
Ford,  Elmira,  $36,999;  Wellsville— Scio,  State 
Highway  Xo.  5,129,  .Mlegany  County,  4.5 
miles,   P.   H.   Murray,   Rochester,  $58,870. 

North  Carolina. 

^•Bids  will  he  received  uiUil  8  ;30  p.  m., 
July  5.  by  Kxecutive  Board,  Charlotte,  N.  C, 
for  the  construction  of  approximately  .58,400 
sq.  yds.  of  bitulithic,  sheet  asphalt,  bituminous 
macadam,  double  bond,  vitrified  brick  or 
wooden  block  pavement.  Joseph  Firth  is  City 
Engineer. 

^Bids  will  be  received  until  8 :30  p.  m., 
Jidy  5,  by  Executive  Board,  Charlotte,  N.  C, 
for  paving  certain  streets  including  approx- 
imately 58,400  sq.  yds.  of  pavement.  Bids 
will  be  considered  on  bitulithic,  sheet  asphalt, 
bituminous  macadam,  double  bond  pavement, 
vitrified  brick  and  wooden  block.  Plans  and 
s|)ecifications  are  on  file  at  the  office  of  Joseph 
h'irth.  City  Engineer. 

•|«Bids  will  lie  received  until  noon,  July  15, 
by  P.  Q.  Moore,  Councilman  in  Charge  of 
Streets  and  Wharves,  at  the  office  of  the 
Mayor,  Wilmington.  N.  C,  for  grading,  pav- 
ing and  curbing  Front  St.  .'Vmong  the  quan- 
tities included  are  21.000  sq.  yds.  of  pavement 
and  il.OOO  lin.  ft.  of  granite  curb.  Plans  and 
specifications  can  he  obtained  of  the  city  en- 
gineer. 

•{•Bids  will  he  received  until  4  p.  m.,  July 
7,  by  Street  Paving  Committee,  Tarboro,  N. 
C,  for  improving  Main  St.,  the  work  includ- 
ing approximately  25,000  sq.  yds.  of  8-in. 
bituminous  macadam  and  a  small  amount  of 
cement  sidewalks,  drainage,  etc.  .'\lternate 
bids  will  be  considered  on  8.000  sq.  yds.  of 
vitrified  brick  paving  on  concrete  base  and 
17.01)0  sq.  yds.  of  lutuminous  macadam.  Plans 
;ind  specifications  will  he  on  file  at  the  office 
of  the  Clerk  at  Tarbori.  N.  C,  and  at  the 
office  of  the  Engineer,  Gillicrt  C  .  White,  Dur- 
ham, N.  C.  and  copies  of  specifications,  form 
of  proposal,  etc.,  may  be  obtained  from  the 
}-'ngineer  at  Durham,  N.  C.  Certified  check  for 
$500  required  as  an  evidence  of  good  faith. 
J.   A.   Weddell   is  City  Clerk. 

North  Dakota. 

®James  Kennedy  of  Fargo,  N.  Dak.,  has 
h.een  awarded  the  contract  in  Salt  Lake  City, 
Utah,  for  the  construction  of  about  $138,000 
worth  of  sidewalks.  G.  P.  McGonagle  is  City 
Engineer. 

Ohio. 

•J»P.ids  will  be  received  until  noon.  July  10, 
liy  Louis  .Allen.  Village  Clerk.  Wadsworth, 
O.,  for  grading,  curbing  and  paving  with  vitri- 
fied brick  Broad  St.  The  work  will  include 
9.500  sq.  yds.  of  pavement. 

^Bids  will  be  received  until  July  1.  by 
I'oard  of  County  Commissioners.  Lisbon,  O., 
for  the  grading  of  California  Hollow  road  in 
Columbiana   County. 

•{•F.ids  will  be  received  until  noon,  July  6, 
by  Director  of  Public  Service,  Cincinnati,  O., 
for  furnishinir  the  necessary  labor  and  ma- 
teri.d  im-  the  improvement  of  Terrace  .Ave. 
from  Ormond  .Ave.  to  Clifton  .Ave.  by  grad- 
ing, macadamizing  the  roadway  18  ft.  in 
width,  and  for  the  construction  of  cinder 
walks  and  necessary  drains.  J.  J.  Wemicr  is 
Clerk. 

•J»Bids  will  be  received  until  noon.  July  5, 
by  Director  of  Public  Service.  Youngstown, 
O.,  for  furnishing  the  necessary  labor  and  tna- 
terial  for  the  construction  of  pavement  on 
Glenwood  .\ve.  from  Mahoning  .Ave.  to  the 
city  limits.  ,A  certified  check  for  $500  must 
be  filed  with  each  bid.  W.  H.  McMillin  is 
Clerk  of  the  Director  of  Public  Service. 


•}•  indicates  work  now  open  for  bids.      *'  indicates  a  contract  let  recently. 


36 


ENGINEERING     &     CONTRACTING 


Vol.  XXXV.     No.  26. 


•|«Bicls  will  be  rccciviil  umil  noon,  .liilv  "i. 
bv  Director  of  Public  Service,  Youngstown,  O., 
for  the  necessary  labor  and  material  lor  the 
construction  of  pavement  on  Cleveland  St. 
from  Market  to  Hillman  St.  Plans  and  speci- 
fications arc  on  file  at  the  office  01  the  City 
Engineer.  W.  H.  McMillin  is  Clerk  of  the 
Director.  A  certified  chock  for  $500  must 
accompany  each  bid. 

®Van  Camp  Bros.,  Newtonville,  O.,  have 
been  awarded  the  contract  by  the  County 
Commissioners,  Cincinnati,  O..  Fred  Dreihs, 
Clerk,  for  the  improvement  under  Specifica- 
tions No.  72,  of  Loveland  and  Maderia  road 
from  Remington  to  the  Camargo  pike  in 
Symmes  Township,  for  $16,032.  Bids  were 
opened   June    16. 

®Henncssev  Bros,  of  Piqua,  O.,  have  been 
awarded  the'  contract  by  the  Department  of 
Public  Service  of  that  city  for  the  paving  of 
South  Main  St.,  with  brick  and  for  construct- 
ing storm  drains  for  $47,671.  Bids  were 
opened  June  16  by  W.  B.  Mitchell,  Clerk  of 
the  Department. 

®The  Citv  Council  of  .\thcns,  O.,  has 
awarded  the  following  contracts  for  grading, 
draining,  curbing  and  paving  for  which  bids 
were  opened  Tune  21.  as  follows:  W.  S. 
Bower,  Mav  .\ve.,  $5,765 :  W.  R.  Wilson,  State 
St  $2,174:  Mills  &  Coss.  Elliott  St.,  $3,099. 
and  State  St.,  lot  143  to  Cemetery  St.,  $4,089. 
\V.  B.  Golden  is  Clerk. 

®The  Board  of  Control  of  Dayton,  O.,  has 
awarded  the  following  contracts  for  street 
paving,  all  to  be  paved  with  brick,  and  cement 
curbs:  River,  from  Ferguson  to  Iowa,  to 
John  Wroe.  $13,170,  combined  cement  curh 
and  gutter:  Vallev,  Brandt  to  M.  and  E. 
canal.'*  W.  J.  Kernan,  $11,974;  Valley,  Brandt 
to  Findlav.  W.  J.  Kernan.  $8,827:  Creighton, 
Wavne  to  Wvoming,  W.  J.  Kernan,  $14,165: 
"^roV.  Leo  to  Vallev,  J.  O.  Shoup,  $37,518; 
Phiflips,  Wavne  to  Wyoming,  J.  E.  Conley, 
$15.748 :  Broadway,  Albanv  to  Bolander.  W.  H. 
Bovd,  $9,643;  Clover,  Wayne  to  Fillmore, 
T  'E  Conlev,  $12,721;  Bayard,  Ludlow  to 
Perry  W.  H  Bovd.  $2,401;  Carrie,  Perry  to 
Mead,  W.  H.  Boyd,  $918:  Perry,  Fifth  to 
railroad,  W.  H.  Boyd,  $2,325;  alley  west  of 
Wayne,  Fifth  to  Short,  C.  Hoolihan,  $702. 

®The  City  Council  of  Perrysburg,  O..  has 
awarded  the  contract  for  paving  Second  St., 
from  Hickory  to  Pine  to  T.  J.  Mulligan  of 
Lima,  0„  for  $38,335.  Wassell  block  with 
cement  filler  will  be  used.  George  B.  Campe 
of  Toledo,  O.,  is  Engineer. 

®The  Madison  Township  Trustees,  Madison, 
O..  have  awarded  the  contract  for  the  im- 
provement of  a  piece  of  the  Park  Ave.,  west 
roadway,  extending  from  the  Baltimore  & 
Ohio  railroad  tracks  west  to  the  township 
line,  a  distance  of  about  three-quarters  of  a 
mile,  to  Carroll  &  Gruber  of  Galion,  O.,  for 
$8,400.     Brick  will  be  used. 

®M.  J.  McGinty  of  Minerva,  O.,  has  been 
awarded  the  contract  for  the  paving  of  two 
miles  of  the  New  Franklin  road,  north  of 
Minerva,  by  the  County  Commissioners.  Can- 
ton, O.,  for  $40,820.  The  contract  calls  for 
a  16  ft.  brick  highway,  which  will  include 
half  of  the  road  and  concrete  curb  on  each 
side. 

®The  Board  of  Control  of  Dayton,  O.,  has 
awarded  the  contract  for  the  paving  of  Sum- 
mit Ave.,  from  Third  to  Germantovyn  Sts.,  to 
the  Warren  Bros.  Paving  Co.,  of  Boston, 
Mass..  for  $21,404.  The  street  will  be  paved 
with  asphalt  with  a  combined  cement  curb 
and  gutter. 

®Cloe  Edginton  of  McComb  has  been 
awarded  the  contract  by  the  County  Commis- 
sioners, Findlay,  O.,  for  the  construction  of 
the  Daniel  C.  L.  Ingold  joint  county  pike, 
located  on  the  Hancock  Putnam  County  line, 
for  $3,540.  The  road  will  be  constructed  of 
gravel  and  will  be  two  miles  long. 

®The  Board  of  Control  of  Columbus,  O., 
has  let  the  contract  for  the  elimination  of 
grade  crossing  in  Spring  St.  and  Dublin  .Ave. 
tn  D.  E.  Suilivan  &  Son  for  approximately 
$25,000.    • 

The  citizens  of  Bowerstown,  O,.  at  a  recent 


election,  decided   to  pave   Main   St.,  tlie  prin- 
cipal street  of  the  town.  ,     ,    . 

The  City  Council  of  Bryan,  O.,  has  adopted 
a  resolution  providing  for  the  pavmg  of  the 
east  end  of  East  High  St.  Brick  will  be  used 
with  a  concrete   foundation. 

Property  owners  on  South  Cory  St.,  Find- 
lay,  O.,  have  petitioned  the  City  Council   for 
the   pavement    of   that   thoroughfare   between 
Lima  Ave.  and  Elm  St.,  with  vitrified  brick. 
Oklahoma. 

The  Citv  Council  of  Muskogee,  Okla.,  has 
passed  an"  ordinance  providing  for  the  con- 
struction of  $29,000  worth  of  rock  asphalt 
paving.     T.  P.  Clonts  is  City  Engineer. 

The  city  of  Tulsa,  Okla.,  is  planning  to 
construct  80  additional  blocks  of  paved  streets. 
T.  C.  Hughes  is  City  Engineer. 

Oregon. 

©Following  low  bids  have  been  received  by 
the  Citv  Executive  Board,  Portland,  Ore.,  for 
improvements  to  streets:  East  55th  St.,  from 
Division  to  Lincoln,  grading  and  concrete  curb 
and  walks,  J.  M.  Manning.  $1,250 ;  Multnomah 
St.  district,  asphalt  pavement.  Barber  Asphalt 
Paving  Co.,  $39,239  (awarded  contract)  ;  Mor- 
rison St..  from  Stout  to  Washington,  bitulithic 
pavement.  Pacific  Bridge  Co.,  $5,317 ;  Holladay 
.\vc..  from  East  31st  to  Goodsell  .\ddition. 
grading  and  concrete  curbs  and  walks.  Joplin 
&  Meeks,  $456;  East  31st  St.,  from  Sandy  to 
East  Glisan,  grading  and  concrete  curbs  and 
walks,  Joplin  &  Meeks,  $4,596;  Skidmore  St. 
district,  bitulithic  pavement,  Warren  Con- 
struction Co.,  $306,382  (awarded  contract)  ; 
Macrum  St.,  from  Lombard  to  Willamette, 
grading  and  concrete  curb  and  walks,  Welton, 
Kibbe  &  Cochran,  $4,347;  Kilpatrick  St.,  from 
Delaware  to  Peninsula,  grading  and  concrete 
curbs  and  walks,  S.  H.  Kimball,  $3,189 ;  East 
15th  St.,  from  Killingsworth  to  Highland 
Park,  grading  and  concrete  curbs  and  walks, 
S.  A.  Kimball,  $5,026:  East  14th  St.,  from 
Weidler  to  Hancock,  bitulithic  paveinent.  Pa- 
cific Bridge  Co.,  $5,408;  Thurman  St.,  from 
Blythswood  to  Aspen,  bitulithic  pavement.  Pa- 
cific Bridge  Co..  $14,023;  Edwards  and  South 
Depot  Sts.,  grading  and  concrete  curb  and 
walks,  Welton,  I^bbe  &  Cochran,  $2,660; 
Macadam  St.,  Hassem  pavement.  Consolidated 
Concrete  Co.,  $64,097  (awarded  contract). 

The  Street  Committee  of  the  Executive 
Board  of  Portland,  Ore.,  has  awarded  con- 
tracts for  the  improvement  of  streets  as  fol- 
lows :  Washburn  St.,  from  Lombard  to  Wil- 
lis, grading  and  concrete  curbs  and  walks,  Kel- 
keny  Bros..  $6,720;  East  39th  St.,  from  Prescott 
to  Humboldt,  grading  and  concrete  curbs  and 
walks,  Carter" Bros.,  $2,109;  East  26th  St., 
from  Powell  St.,  to  Simon's  addition,  grad- 
ing and  concrete  curbs  and  walks,  Keenan 
Bros.,  $2,257;  East  17th  St.,  from  Kililings- 
worth  to  Ainsworth,  grading  and  concrete 
curbs  and  walks,  Jefifery  &  Button,  $3,157; 
East  32nd  St.,  from  Francis  to  Holgate,  grad- 
ing and  concrete  curbs  and  walks,  Bechill 
Bros.,  $4,600;  Holman  St.,  from  East  13th  to 
East  18th,  grading  and  concrete  curbs  and 
walks.  Baker  Bros.  &  Hayden.  $3,717;  College 
St.  district,  asphalt  pavement.  Barber  Asphalt 
Paving  Co.,  $60,735 ;  East  38th  St.,  from  Pres- 
cott to  Humboldt,  grading  and  concrete  curbs 
and  walks.  Carter  Bros.,  $2.652 ;  Wygant  St., 
from  Denver  to  Gay,  grading  and  concrete 
curbs  and  walks,  Carter  Bros.,  $2,630 ;  Win- 
chell  St.,  from  Delaware  to  Peninsula,  grad- 
ing and  concrete  curbs  and  walks.  Baker 
Bfothcrs  &  Hayden.  $3,058;  East  24th  St., 
from  Alberta  to  Killingsworth,  grading  and 
concrete  curbs  and  walks.  Carter  Bros.,  $3,681 ; 
East  15th  St.,  from  Prescott  to  Shaver,  grad- 
ing and  concrete  curbs  and  walls,  Coast  Con- 
struction Co.,  $3,896;  East  40th  St.,  from 
Prescott  to  Humboldt,  grading  and  concrete 
curb?  and  walks.  Joplin  &  Meeks.  $3,299 ;  East 
16th  St.,  from  Killingsworth  to  Holman.  grad- 
ing and  concrete  curbs  and  walks.  Coast  Con- 
struction Co.,  $5,769;  Dekum  Ave.  district, 
grading  and  concrete  curbs  and  walks.  Carter 
Bros..  $13,881. 

©The   City   Council   of    Medford,   Ore.,   has 
aw-ardcd  the  contract   for  the  construction  of 


nearly  six  miles  of  paving  to  Clark  &  Henery 
Construction  Co..  of  .Stockton,  Cal.,  for  $300,- 
000,  approximately.  The  contract  calls  for  a 
new  pavement  with  an  asphaltic  concrete  base 
at  $1.71  per  sq.  yd.  In  all  29  streets  and  alleys 
will  he  paved  as  follows ;  North  Grape  St., 
6th  to  Vermont;  South  Ivy,  8th  to  13th; 
North  Ivy,  6th  to  Oakdale ;  Rose  Ave., 
7th  to  4th;  Beatty,  Central  Ave.  to 
Manzanita  St. ;  Bennett  Ave.,  Howard  to 
Roosevelt;  11th  St.  west,  Oakdale  to  Hamil- 
ton ;  10th  St.  west,  Oakdale  to  Holly :  Wash- 
ington St.,  Genesee  to  Roosevelt ;  Hamilton, 
Oakdale  to  Oleson,  2nd  to  4th;  11th  St.,  Cen- 
tral .'\ve.  to  Oakdale;  Fir,  6th  to  Jackson; 
5th,  Front  to  Riverside ;  3rd,  Apple  to  Oak- 
dale;  9th,  Orange  to  Hamilton;  11th  to  Da- 
kola;  alley.  Riverside  to  alley  between  7th 
and  8th ;  alley  from  8th  to  7th ;  Dakota,  Oak- 
dale to  Peach ;  Mistletoe,  Main  to  10th :  South 
Peach,  Main  to  8th;  Bartlett,  8th  to  9th; 
Orange,  10th  to  11th;  Roosevelt,  East  Main 
to  Jackson  Blvd. ;  Minnesota,  Geneva  to 
Roosevelt ;  alley  through  block  21,  East  Main 
to  East  6th;  alley  in  block  21,  Central  Ave. 
to  alley  through  block  21. 

®Th"e   City   Commissioners   of   Baker,   Ore., 
have  awarded  the  contract  to  pave  three  miles 
of  streets  to  tlie  Warren  Construction  Co.,  of 
Portland,  Ore.,  for  $2.02  per  sq.  yd. 
Pennsylvania. 

4«Bids  will  be  received  until  8  p.  m..  July  3, 
bv  Town  Council,  Northumberland,  Pa., 
Charles  H.  Dodge,  Clerk  for  the  grading, 
curbing  and  paving  of  Front  St.  The  work 
will  include  aproximately  3,102  sq._  yds.  of 
pavement  of  vitrified  brick;  1,275  lin.  ft.  of 
stone  curb,  excavation,  1,200  cu.  yds. ;  concrete, 
13  cu.  yds.  This  yardage  includes  the  area  at 
street  and  alley  intersections  as  far  as  the 
building  line  of  Front  St.  on  said  intersecting 
streets  "and  alleys.  Each  proposal  must  be  ac- 
companied with  a  certified  check  in  the  sum 
of  $500,  drawn  on  the  Northumberland  Na- 
tional Bank,  Northumberland,  Pa.,  and  made 
payable  to  the  Borough  Treasurer. 

4iBids  will  be  received  until  10  a.  m.,  July 
5,  by  R.  J.  Cunningham,  County  Controller, 
Pittsburgh,  Pa.,  for  the  pavement  of  Buena 
Vista  and  Lovedale  Road,  2.6  miles:  Squaw 
Run  Road,  1.2  miles;  Wilmerding  road,  % 
mile;  Cliff  Mines  and  Coraopolis  Heights 
Road,  4.8  miles;  Guyasuta  Road,  .4  miles; 
Bakersiown  and  Valencia  road,  1-3  mile. 

®The  City  Council  of  Erie.  Pa.,  has  award- 
ed the  following  contracts  for  street  paving: 
East  Ave.,  from  21st  St.  to  Buffalo  road  with 
class  B  sheet  asphalt,  Mayer  Bros.  Construc- 
tion Co.,  $1  per  sq.  yd.,  5-in.  concrete  base, 
$.23  per  lin.  ft.;  for  artificial  stone  curbing, 
$.30  per  ft.,  and  catchbasins,  $35.  Paving  with 
sheet  asphalt,  21st  St.,.  from  Parade  to  East 
.\ve.,  J.  &  M.  Doyle,  asphalt,  $.90,  concrete 
base,  $.30;  artificial  stone-  curbing,  $.30,  and 
catchbasin.  $30. 

The  Town  Council  of  Bridgeport,  Pa.,  has 
voted  to  proceed  with  the  paving  of  streets 
in  the  town,  and  has  authorized  a  bond  issue 
of  $8,000  for  that  purpose.  The  work  will 
cost   more   than  $10,000. 

The  Finance  Committee  of  the  City  Coun- 
cil of  McKeesport,  Pa.,  has  decided  to  have 
Market  St.,  paved  between  the  P.  &  L.  E. 
and  9th  Ave.,  at  an  estimated  cost  of  $10,- 
000. 

.■\n  ordinance  has  been  introduced  in  the 
Common  Council,  McKeesport,  Pa.,  authoriz- 
ing the  issuance  of  bonds  to  the  amount  of 
$79,000  to  provide  for  repaying  5th  Ave.  and 
Walnut   St. 

South  Carolina. 
®Gen.  W.  Waring  of   Columbia,   S.   C.  has 
been  awarded  the  contract  by  the  City  Council 
of   Sumter,  S.   C,  for  paving  Main   St.  road- 
way with  vitrified  brick. 

Tennessee. 

^Bids  will  be  received  until  10  a.  m.,  July 
1.  bv  Pike  Road  Commissioner  of  Grainger 
Couiitv,  Rutledge,  Tenn.,  for  the  grading  of 
16%  miles  of  county  highway.  A.  M.  Nance 
is    Secretary  of  the  Road  Commission. 

The  contract  for  grading,  ditching  and  mac- 


•f-  indicates  work  now  open  for  bids.    @  indicates  a  contract  let  recently. 
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adaniizing  about  -"iii  miles  of  public  roads  in 
Robertson  County,  Tenn.,  for  which  bids  were 
asked  until  June  20  by  the  County  Pike  Com- 
mission, Springfield,  Tenn.,  has  not  as  yet 
been  awarded.  It  will  probably  be  awarded 
about  the  first  of  July.  J.  E.  Washington  is 
Chairman  of  the   Commission. 

The  RoacJi-Manigan  Paving  Co.  has  been 
incorporated  at  Memphis,  Tenn..  with  a  cap- 
ital stock  of  $100,000.  The  company  will  op- 
erate throughout  the  south  and  southwest.  The 
officers  are:  M.  J.  Roach,  president;  E.  P. 
White,  first  vice-president;  Stanton  Palmer, 
second  vice-president;  E.  J.  Manigan,  gen- 
eral manager,  and  W.  P.  McCadden,  secy,  and 
trcas.  With  the  oflicers,  D.  Smith,  L.  T.  Kav- 
anaugh  and  Ed.  Scott  compose  the  direc- 
torate. 

Texas. 

^Bids  will  be  received  until  0  a.  m.,  June 
29,  by  F.  J.  Von  Zubcn,  City  Engineer,  Fort 
Worth,  Texas,  for  the  paving  of  East  Front 
St.  from  Chamber  Ave.  to  Virginia  St.,  in- 
cluding T,466  sq.  yds.  of  bitulithic,  vitrified 
brick  or  asphalt.  A  certified  check  for  $1,000 
must  be  filed  with  each  bid. 

^Bids  will  be  received  until  July  15,  by  T. 
W.  Ragsdale,  Mayor,  Bonham,  Texas,  for  the 
construction  of  4,538  ft.  of  concrete  curb: 
22,(345  sq.  yds,  of  paving;  1,000  sq.  yds.  grad- 
ing; 670  ft.  storm  sewer;  G  catch  basins.  Plans 
and  specifications  are  on  file  with  the  city 
engineer, 

®J.  C.  Kelso  of  Galveston,  Tex.,  has  been 
awarded  the  contract  by  the  County  Commis- 
sioners, Galveston,  John  M.  Murch,  County 
Auditor,  for  the  construction,  including  re- 
grading,  culverts,  etc,  and  resurfacing  county 
road  from  causeway  approacli  at  Virginia 
Point  to  Texas  City-  Junction,  and  to  High- 
land Bayou,  The  contract  price  is  $28,491. 
Bids   were  opened  June   19. 

The  City  Commissioners  of  Dallas,  Tex., 
have  adopted  specifications  for  the  paving  of 
the  Xorth  Akard  St,  extension  from  Caruth 
to   McKinney  .Ave, 

Road  District  No.  2,  Richmond,  Tex.,  has 
petitioned  the  Commissioners  Court  to  call 
an  election  for  $500,000  bond  issue  for  road 
purposes.  The  district  embraces  a  large  por- 
tion of  the  northwestern,  western  and  south- 
western portions  of  the  county,  extending  from 
Richmond  almost  to  the  Brazoria  county  line. 
It  is  planned  to  connect  all  towns  west  of  the 
Brazos  with  good  gravel  roads. 

Virginia. 

•J«Bids  will  be  received  until  noon,  July  1, 
by  Henrico  County  Clerk,  Richmond.  Va„  for 
the  construction  of  about  4  miles  of  gravel 
road  on  Creighton  Rd, ;  about  SV2  miles  on 
New  Market  Road.  P,  St.  J,  Wilson  is  State 
Highway   Commissioner,   Richmond,   Va. 

Washington. 

•{•Bids  will  be  received  until  11  a.  m.,  Julv 
12,  by  John  H.  Moffitt,  County  Controllet-, 
Washington,  Pa„  for  the  furnishing  of  vitri- 
fied paving  brick  or  block  to  be  used  in  the 
construction  of  the  following  roads,  prices  to 
be  quoted  by  the  thousand  (1,000)  f,  o,  b,  sta- 
tion named  for  each  road.  The  number  of 
brick  or  block  required  to  the  square  yard 
must  be  guaranteed.  No.  1,  Pike  Run  Road. 
31,6-50  sq.  vds.  paving,  shipping  point  Coal 
Center,  Pa..  P.  V.  &  C.  R,  R. ;  No.  2.  Finlev 
ville-Thonia--    Road.    $27.-500    sq,    yds,    paving. 


shipping  point  Hackett.  Pa..  Pittsburg  and 
Wheelin,g  Div.  B.  &  O.  R.  R. :  Xo.  3.  West 
.Alcxander-Burnsville  Road.  21,lil(l  sq.  yds.  of 
paving,  shipping  point  West  .Alexander,  Pa„ 
B.  &  O,  R.  R. :  No,  1.  Taylorstown-S  Bridge 
Road,  11,150  sq.  yds.  of  paving,  shipping  point 
Taylorstown  Station,  B,  &  O.  R,  R, ;  N(5.  5. 
Cross  Creek  Road,  19,800  sq.  yds,  of  paving, 
shipping  point  Burgettstown,  Pa.,  P.  C  C.  & 
St.  L.  R,  R. ;  No.  6.  Houston-West  Middle- 
town  Road,  10,700  sq.  yds.  of  paving,  shipping 
point  McConnells  Mills,  Pa,,  Western  Wash- 
ington Branch  of  C,  V,  R.  R, ;  No,  7,  Robb 
Run  Road,  7,900  sq,  vds,  of  paving,  shipping 
point  McDonald,  Pa„  P,  C,  C,  &  St,  L,  R.  R. ; 
No.  8,  Beallsville-Zollarsville  road,  14,850  sq, 
vds,  of  paving,  shipping  point  Scenerv  Hill, 
Pa„  M,  &  W.  Branch  of  P.  R.  R. :  'No.  9. 
Claysville-Bethanx-  Road,  $11,200  .sq,  yds.  of 
paving;  shipping  point  Claysville,  Pa.,  B.  &  O. 
R.  R, ;  No.  10.  Washington-Prosperity  Road, 
5,800  sq.  yds.  of  paving,  shipping  point  Wash- 
ington, Pa,,  P,  R,  R.,  B.  &  O.  R.  R.,  or  W. 
&  W.  R.  R,  A  certified  check  for  $200.00  must 
accompany  each  bid  and  samples  of  the  brick 
or  block  upon  which  the  bid  is  based  must  be 
furnished  to  Chaney  &  Armstrong,  County 
Engineers,   Washington,   Pa, 

^Bids    will    be    received    until    noon,    July 
12,   by    John    H.    Moffitt,    County     Controller, 
Washington,   Pa.,   for  the  construction  of  the 
following  sections   of  county  roads,  including 
small  bridges,  culverts,  etc. :     No.  1.  Pike  Run 
Road,  beginning  at  the  borough  line  of  Coal 
Center  and  extending  toward  Beallsville.   Pa., 
a  distance  of  4  miles  more  or  less.     .A  certified 
check    in    the    suin    of   $600.00    required    with 
bid. :    No,   2,  Finleyville-Thomas  Road,  begin- 
ning  at   the   covered   bridge   in   the   west   end 
of   the   Borough   of  Finleyville  and  extending 
toward    Thomas    Station,  a   distance     of     3% 
miles,  more  or  less,     .\  certified  check  in  the 
sum    of   $-500,00    required    with     bid:     No,    3, 
West    Alexander-Burnsville    Road,    beginning 
at  the  borough   line   of  West   Alexander   and 
extending  toward   Burnsville,  a  distance  of  3 
miles,  more  or  less.     A  certified  check  in  the 
sum  of  $400.00  required  with  bid;  No,  4,  Tay- 
lorstown-"S"    Bridge    Road,    beginning     at     a 
point   on   the   improved    road     leading     from 
Crothers'  Station  to  Taylorstown  and  extend- 
ing northeasterly  to  the  National  Pike  at  the 
"S"  Bridge,  a  distance  of   1,6  miles,  more  or 
less.     .\  certified  check  in  the  sum  of  $200.00 
required  with  bid:   No.  5.  Cross  Creek  Road, 
liegnming  at  a  point  on  the  Washington-Bur- 
gettstown  Road  near  residence  of  J.  B.  Hen- 
derson   and    e.xtending    through    Cross    Creek 
village  toward  Avella,  a  distance  of  2,8  miles, 
more   or   less,     A    certified   check    in    sum    of 
$400.00   required   with    bid;     No.   6.    Houston- 
West    Middletown     Road,    beginning    at    the 
west   end  of  the   recently  impro^■cd   road  and 
extending  westwardly  a  distance  of  1.5  miles, 
more   or   less,     A   certified   check   in   the   sum 
of   $200.00   required    with    bid.      No,    7,    Robb 
Run   road,  beginning  at  the   Borough   of  Mc- 
Donald and  extending  northwardly,  a  distance 
of  1  mile,  more  or  less,     .A  certified  check  for 
$2o0.{)0  required   with   bid;    Xo.  S.   Beallsville- 
Zoll.'irsvills  road,  beginning  at  a  point  on  the 
St.ile   Road,   700   feet   more  or   less,   south   of 
the  National   Pike  and  extending  toward  Zol- 
I.irsville,    a    distance    of    2.1    miles,    more    or 
ks,.     .A  certified  check  in  the  sum  of  $300.00 
rei|uired   with   bid;    No.   9.    Claysville-Bethany 
Road,   beginning    at    the   end    of   pavement    on 


Wayne  street,  and  extending  nortlnvardly,  a 
distance  of  1,6  miles,  more  or  less,  .A  certi- 
fied check  in  the  sum  of  $200,00  required  with 
bid ;  No.  10,  Washington-Prosperity  road,  be- 
ginning at  the  borough  line  of  Washington 
and  extending  toward  Prosperity,  a  distance 
of  2,900  feet,  more  or  less.  .A  certified  check 
in  the  sum  of  .$200.00  required  with  bid.  All 
of  the  above  ro.ads  are  to  be  constructed  with 
a  brick  surface.  Certified  checks  as  specified, 
or  a  surety  company  bond  for  double  the 
amount  must  accoinpany  each  bid.  Chaney  & 
.Armstrong  are  County  Engineers. 

®.Allrcd  &  James  of  Rochester,  Wash.,  have 
been  awarded  the  contract  by  the  County  Com- 
missioners, Hoquiam,  Wash.,  for  the  con- 
struction of  the  Emerson  Road  at  Montesano 
for  $17,766.  The  road  will  be  built  with 
.gravel.     Bids   were   opened  June   19. 

The  City  Commissioners  of  Spokane,  Wash,, 
have  passed  ordinances  providing  for  $283,975 
worth  of  street  and  sidewalk  improvements. 
The  improvements  are :  Grade  and  sidewalk, 
Arthur  St.,  Newark  to  12th  Ave.,  $12,400; 
grade  and  walk,  Conklin  St.,  5th  to  Hartson 
Ave.,  $3,060 ;  grade  and  walk.  Crown  .Ave., 
Parrv  to  Standard  St.,  $8,700;  grade  and  walk, 
Euclid  Ave,,  Hemlock  to  Lindeke  St.,  $5,300; 
grade  and  walk,  Gordon  Ave.,  from  the  alley 
between  Calispell  and  Washington  Sts.  to  Post 
St,,  $8,950 ;  grade  and  paving  with  asphalt, 
Howard  St.,  23rd  to  29th  Ave.,  $21,000 ;  grade 
and  walk,  Lidgerwood  St.,  Rowan  to  Liberty 
Ave,,  $27,000 ;  grade  and  walk,  Mission  .\ve,. 
Havana  to  Stone  St,,  $35,500 ;  sewer,  9th  and 
10  Aves,,  from  Grand  Blvd.  to  Hilliard  St., 
$5,000;  sewer,  20th  Ave,,  Latawah  to  Hatch 
St,,  $4,880;  paving  with  asphalt-macadam, 
Rockwood  Blvd.,  Arthur  to  Hatch  St. :  High- 
land Blvd.,  Hatch  St,  to  Rockwood  Blvd ; 
Garfield  road,  29th  Ave,  to  Rockwood  Blvd„ 
$57,000 ;  grade  and  walk,  Rockwood  Blvd., 
Hatch  St.  to  17th  .Ave.,  $3,800;  grade  and 
walk,  38th  Ave.,  Perrv  St,  to  Grand  Blvd,, 
$9,200;  grade  and  walk,  23rd  Ave,,  Wall  to 
Jefferson  St,,  $7,100;  paving  with  hassara, 
Washington  St,,  Spotford  Ave,  to  Oregon- 
Washington  R,  R.  &  Navigation  tracks, 
$29,000 ;  grade  and  walk.  Rich  .Ave.,  Division 
to  Pittsburg.  The  council  also  ai)proved  plans 
for  grade  and  walk  on  Green  St.,  from  5th  to 
Sprague  .Ave.,  at  a  cost  of  $6,300. 

The  County  Commissioners,  Dayton,  Wash., 
have  passed  a  resolution  favoring  the  paving 
of  that  portion  of  Main  St.,  in  front  of  the 
courthouse  grounds. 

City  Engineer  H.  J.  Doolittle  of  North 
Yakima,  Wash,,  is  preparing  plans  and  details 
for  paving  Front  St,,  north  from  B  St,,  to  the 
city  limits,  to  connect  with  the  new  road  that 
is  being  built  by  die  county  to  Sclah  over 
the  extension  of  North  1st  St,  Bitulithic  will 
be  used, 

Wisconsin. 

Ordinances  have  been  presented  to  the 
City  Council  of  Eau  Claire,  Wis,,  for  the 
macadamizin.g  of  the  following  streets  on  the 
East  Side :  Gray  St,,  Jones  St„  Earl  St., 
Emery  St.,  and  Sever  St.,  from  S.  River  to 
S.  Farwell :  River  St.,  from  Main  St.  to  Jones 
St.  Ordinances  are  being  considered  for  the 
paving  of  other  streets. 

The  City  Council  of  Eau  Claire,  Wis.,  has 
adopted  an  ordinance  providing  for  a  macadam 
pavement  without  curb  or  gutter  on  Gilbert 
Ave,,   from   Wilson    St,  to  Farwell. 


BRIDGES— STEEL       AND       CONCRETE 


Arkansas. 

®The  Kansa-  City  Southern  Rv.  Co.  has 
placed  contract  with  the  .Arkansas  Bridge  Co 
Fort  Smith,  Ark.,  and  705-11  Finance  Bldg.. 
Kansas  City,  Mo.,  for  supplying  the  steel  and 
erecting  21  new  steel  bridges  to  replace  lighter 
structures  now  in  use  on  its  main  line  between 
Kansas    City    and    Port    .Arthur,    Texas. 

®The  contract  for  the  construction  of  three 


concrete  brid,ges  has  been  awarded  bv  Judge 
C.  M.  Philpot.  Pine  Bluff.  Ark.,  to  M.  S. 
Hasie,   Jr.,   Dallas,   Tex.,   at  $3,475. 

California. 

•J«Bids  will  be  received  until  11  a.  m.,  July 
5,  by  County  Clerk,  San  Jose,  Cal.,  for  the 
construction  of  additions  to  the  concrete 
abutments  of  the  bridges  over  the  Coyote 
Creek  on   Ford  Road  and  Campbell  Creek  on 


Coffin   Road.     J.  C.  McMillan  is  County  Sur- 
veyor, 

^Bids  will  be  received  until  July  5.  by 
Board  of  County  Supervisors,  Santa  Barbara, 
Cal.,  for  the  construction  of  a  3-hingc  rein- 
forced concrete  bridge  over  the  Santa  Inez 
River  in  .San  Lucas.  The  structure  will  have 
5  .arches  and  a  126  ft.  span,  total  of  693  ft. 
Thomas  &  Post,  Union  I'rust  Bldg.,  Los 
.Angeles.   Cal..   are  engineers. 


^  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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The    Santa    Fe    Ry.    Co.,    is    planiiiiii,'    the  ^Bitls  will  be  received  at  the  bridge  site  of  Creek,    Kent    and    Jefferson.      Bids     for    the 

construction   of  a   concrete   bridge   to    replace  'the     Koepp    bridge,     10    miles    southwest    of  work  will  be  advertised  soon. 

the     present     structure     spanning     tlie     Kings  Stockton,    in    Pleasant    Valley    Township,    Jo  City  of  .-\urora,  111.,  has  submitted  a  proposi- 

Riwr  at  Rcedley.  Cal.     It  is  also  rumored  that  Daviess    County,   up    to   ;!   p.   ni.,   July   ti,    for  tion  to  the  Chicago  &   Northwestern  and  tlie 

a    new    concrete    bridge   between    .Vnwalt    and  the   construction   of  new   abutments  and  plac-  Aurora,   Elgin   &   Chicago   Railroads   whereby 

.Middle  River  has  been  authorized.     This  site  ing  of  old  steel  superstructure  on  same.  M.  A.  the  plans   for  the   Illinois  Ave.  bridge  will  be 

would  require  a  structure  about   I' '•   miles  in  Goodmiller,  Town  Clerk,  Stockton,  111.     Span,  changed  so  that  tlie  approaclies  will  cross  the 

length.     A.     F.     Robinson,     Chicago.     111.,     is  60   ft. :   roadway,   l(j    ft. ;   finished   roadway   to  tracks  overhead  providing  the  companies  stand 

bridge    engineer.  bottom   of   footings,   20    ft. ;    wings,   20   to   26  the  extra  expense  of  $40,000. 

Board   of  Butte  County   Supervisors,   Ore-  ft.     Estimated    amount    of    concrete    in    abut-  It  is  reported  that  the  city  of  Waukegan  is 

ville.  Cal.,  has  ordered  the  County  Surveyor  to  ments,    17.")  cu.   yds.;    reinforcing   steel.   r2,4o5  planning  to  erect   a   concrete  bridge  over  one 

prepare  plans  and   specilications   for  the  con-  lbs.     Gravel    may    be    obtained     'j-milc    from  of   the  larger   ravines  in  the  city.     Merten  J. 

struction    of    a    concrete    bridge    across    the  bridge,   free,   in   creek   bed.     Will   have   to   be  Douthitt  is  City  Engineer. 

Feather  river  near  Gridley  in  accordance  with  washed.     Excavation  will  be  in  sandy  loam  to  Indiana 

his    recommendation.     The   cost   of   the   work  clav.     West    side    average,    13    ft. ;    east    side 

is  not  to  exceed  $30,000.  average,  8  ft.  deep.  Work  to  be  completed  on  ^Bids  will  be  received  until  2  p.  m.,  July 
_^  .  or  before  October  6,  1911.  More  detailed  in-  5,  by  Board  of  Green  County  Commission- 
Delaware,  formation   may  be  had  by  an  examination  of  ers,  Bloomfield,  Ind.,  for  the  construction  of  a 

®The  Levy  Court  at  Wilmington    Del     has  l'"=   1''''"^    ^"^'    specifications    prepared    by   the  bridge  in  Taylor  township.     C  H.  Jennings  is 

awarded   the' contract  for  the  const'ructio'n  of  Illinois   Highway   Coinmission    which   may  be  Comity  Auditor. 

a    new   bridge   over   the    western    arm   of   the  ^••''^"   '"''   ^^'"^    1  own    Clerks   otlice,   or   may   be  •J-bids  will  be  received  until  2  p.  m.,  July  5, 

Smyrna  River  to  Joseph  Anderson    Delaware  obtained  upon  application  in  writing,  from  the  by    Board   of   Clinton   County  Commissioners, 

City.   Del.,  at  $4,500.          '                 '         '  Illinois  Highway  Commission,  Springfield,  111.  Frankfort,  Ind.,   for  the  construction  of   four 

The  following  bids  were  recently  received  ®The  contract  for  the  construction  of  six  new  bridges  and  repair  of  12  old  structures. 
by  the  Xew  Ca'stle  Countv  Lew  Court,  Wil-  reinforced  concrete  bridges  in  Patton  town-  C.  F,  Cromwell  is  County  Auditor. 
niington,  Del.,  for  the  construction  of  tlie  new  ^'"P'  Fon]  County,  111.,  has  been  awarded  to  ^•Bids  will  be  received  until  11  a.  m.,  July 
bridge  to  replace  the  old  Roseville  covered  S.  A.  Christlieb,  Paxton,  111.,  $2,900.  The  con-  S.  by  Board  of  Wayne  County  Commission- 
bridge :  Nelson  Meredith  Co.,  $11,180.  for  tract  for  one  30-ft.  steel  bridge  on  steel  legs  er?,  Richmond,  Ind.,  for  the  construction  of  a 
arch"  bridge,  or  $11,650  for  a  girder  bridge;  ^^'''li  concrete  backing  was  awarded  to  Burn-  24-ft.  span  concrete  bridge  in  Green  township 
Joseph  Anderson.  $14,900  for  an  arch  bridge;  ham  &  Ives,  Bloomington,  111.,  at  $475.  Bids  north  of  Williamsburg;  an  18-ft.  span  con- 
Charles  P.  King  &  Co.,  $14,000;  L.  B.  Jacobs,  for  the  work  were  opened  June  20.  ■  crele  bridge  on  Cart  Road  north  of  Richmond; 
$14.357  60;  J.  J.  Williams  Co..  $19,955;  Luken  ®The  Foundation  Co.,  Chicago,  has  been  a  concrete  floor  on  the  Canal  bridge  at  Hag- 
Bridge  Co.,  $i3,700  and  $13,510.  awarded  the  contract  for  the  substruction  of  erstowns ;  the  approach  of  the  Middleboro 
....  .  the  B.  &  O.  Railroad  bridge  over  the  Calumet  bridge.  Demas  S.  Coe  is  County  Auditor. 
Illinois.  River   at   South   Chicago.     The  work  consists  ®The  Board  of  County  Commissioners,  In- 

4«Bids  will  be  received  until  noon,  July  3.  by  of   six   cylindrical   piers   to   bedrock   and    one  dianapolis,  Ind.,  has  awarded  the  contract  for 

John  F.   Murphy,  Vill.igc  Clerk,  South  Elgin.  abutment.  the   construction    of    the   Capitol    Ave.   bridge 

111.,    for    the    construction    of    a    foot    bridge  ®The    contract    for    the    construction    of    a  over   Fall   Creek     in     Indianapolis,     Ind.,     to 

.icross  the  Fox  River  in  connection  with  road  reinforced    concrete      bridge    in    Santa    Anna  Cleary-Kuert   Construction     Co.,     at     $84,291. 

bridge     at     South     Elgin.     Bradish    W'ebb    is  township,  DeWitt  County,  111.,  for  which  bids  Paul  Julian,  Indianapolis,  Ind.,  is  County  Sur- 

chairman     of     committee     on      Streets     and  were    received    until    June    23    by    R.    S.    Mc-  veyor. 

Bridges.  Bridge,    Town    Clerk,    Farmer    City,    111.,    has  .Advices    from      Michigan    City,    Ind.,    state 

•J-Bids  will  be  received  at  the  Court  House,  '''^'^"  awarded  to  C  A.  Wever  &  Son,  Clayton,  that   the  County  Commissioners  have   decided 

Mt.  Carroll,  111.,  until  2  p.  m.,  June  29.  191L  ^".-     The   structure   will   have   two   spans   and  r.pon    the   construction   of    a   bridge   over   the 

for   the   construction    of   one    reinforced    con-  wiH  b^  §0  ff-  long.  Kankakee  River  across  the  old  channel  south 

Crete  bridge  in  Mt.  Carroll  Township,  Carroll  ®The   contract   for  the  construction   of  two  of    the    new    Wanbaugh      Bridge,     connecting 

County.     Sherman      Meyers.      Acting      Town  reinforced  concrete  bridges  in  LaMoille  town-  Prairie    township    with    Strake    County.      The 

Clerk,    yit.    Carroll,    Illinois.     Ashbv    bridge :  ship.  Bureau  County,  III,  has  been  awarded  to  cost  of  the  work  is  estimated  at  $6,000. 

Span,  40  ft.;  roadway,  16  ft.;  finished  roadway  J-  L.  Woodward,  Ottawa,  111.,  at  $3,850.     Bids  j 

to     bottom     of     footings,     14     ft.     Estimated  were  opened  by  J.  H.  Showalter,  Town  Clerk,  lowa. 

amount   of   concrete     in     structure,      136     cu.  LaMoille,  111.,  on  June  22.  ©Board   of   Crawford   County     Supervisors, 

yds.      reinforcing      steel      bars,      15.9.54      lbs.  Browning     township     has     petitioned      the  Denison,  la.,  has  awarded  the  contract  for  the 

Nearest   railroad   station.    Big   Cut    Siding  on  Schuyler    County    Board    of      Supervisors    at  construction    of    a   new   concrete   bridge   over 

the  C.  B.  &  Q.  railroad.  1  mile.     Gravel  avail-  Rushville,   111.,   for  aid   in  the  construction  of  East  Boyer  River  on  the  road  running  north 

able  in  creek.  2  miles  from  bridge  for  25  cts.  the  proposed  bridge  over  Sugar  Creek  where  from   the    Northwestern   track,   to   the   Marsh 

per   yd.     Haul,  3,-500   lbs.     We   know   nothing  it  is  crossed  by  the  Bader-Rushville  road.  The  Engineering   Co.,   Des    Moines,   la.,   at   $4,300. 

of  the  quality  of  this  gravel.     Present  struc-  cost  of  the  work  is  estimated  at  $1,500.  The  structure  will  be  100  ft.  long  and  20   ft. 

ture,  wood,  A-truss  of  28  ft.  span  with  2  12-  The  Clear  Lake  &  Rochester   Interurban,  a  wide    with    a    60    ft.    concrete    arch    over    the 

ft.   wood   approaches:     Ordinary   water   depth,  subsidiary  company  of  the  Mississippi  Valley  river. 

2   ft. :    high   water   depth,   oyi    ft.     Excavation  Interurban  Ry.  Co.,  J.   E.  Melick,  Springfield,  ®The    contract    for    the    construction    of    a 

will  be   in   sand,  and  bearing  piles  will   prob-  111.,   President  and  General   Manager,   is  plan-  steel    bridge   over   the    Iowa      River    at    Iowa 

ably    be    necessary.     Work    to    be    completed  ning    the    construction    of    a    reinlorced    con-  Falls,   la.,   has   been    awarded   by   the    Hardin 

on  or  before  October  1,   1911.     More  detailed  crete    bridge    over    the    south      fork      of    the  County  Board  of  Supervisors,  Eldora,  la.,  to 

information  may  be  had  by  an  examination  of  Sangamon    River   to    replace   the   old   wooden  the    Lana    Construction    Co..    Harlan,    la.,    at 

the   plans    and   specifications   prepared   by   the  structure.  $8,450.     The    structure    will    be    354     ft.    long 

Illinois  Highway   Commission,  which   may  be  Board    of    Countv    Supervisors,    Springfield,  with  20  ft.  roadwav   and  two  5-ft.  sidewalks, 

seen    at   the   Town    Clerk's   office,   or   may   be  111.,   has    adopted    a    resolution      appropriating  Tlie  floor  will  be  of  concrete.     E.  L.  Marriage 

obtained    upon    application    in    writing,    from  $897  for  a  bridge  in  Cotton  Hill  township  over  is  County  Auditor. 

the  Illinois  Highway  Commission,  Springfield,  Brush    Creek    and   $1,279    for    a    bridge    over  Final  report  and  estimate  of  City  Engineer, 

^"'  Buckhart  Creek  in  Cooper  township.  Clinton,    la.,    for   the    construction    of    a   con- 

4'Bids  will  be  received  at   the   Town   Hall,  According  to  a  report  submitted  by  an  en-  crete  bridge  wall  on  West  Main  St.  and  Foun- 

Chadwick,  III,  up  to  2  p.  m..  June  28,  for  the  gineer  to  the  City  Council  of  Waukegan,  111.,  tain   St.,   Lyons,  has  been   filed  w-ith  the   City 

construction     of     five     bridges     in     Fairhaven  the   construction   of    a    concrete    culvert   over  Council. 

Township.  Carroll  County,  as  shown  in  table.  the  South  Genesee  St.  bridge  would  neces-  A  petition  is  being  circulated  in  Sioux  City, 
H.  F.  Weber,  Town  Clerk.  Chadwick,  111.  sitate  an  expenditure  of  $45,000  while  the  la.,  asking  the  city  council  to  order  the  con- 
Gravel  bank,  4%  miles  from  Adolph  bridge;  neces.sarv  repairs  to  place  the  old  structure  in  struction  of  a  bridge  over  the  Great  Northern 
2  miles  from  Sturman;  iy^  miles  from  Lulz  condition  for  light  traflic  would  cost  but  Rv.  l^ompanv  tracks  at  11th  St.  The  railroad 
No.  2;  1  mile  from  Kirmp  and  1%  miles  from  $3,000.  has  expressed  its  willingness  to  assist  in  the 
Strauch.  cost   30   to   50   cents   per  cubic  yard.  The  Highway  Commissioners  of  Groveland  impr,-\  ement. 

Not    familiar   with   its   character.     Excavation  township  have  petitioned  the  County  Commis-  Citv   Council   of   Des   Moines,   la.,  has  con- 
will  be  111   loam  and  clay.     Present   structure,  sioners  at  Peoria,  III,  for  aid  to  build  a  bridge  siderid    favorablv    the    proposition      of      con- 
wood.     Work   to   be   completed    on   or   before  across   Lick  Creek  on   the   Elm   Grove-Grove-  struetiiig    a    bridge    across    Four    Mile    Creek 
October    1,    1911.     More    detailed    information  land  township  line.     The  cost  of  the  improve-  at   hs    intersection    with    East   North    St.   and 
may  be   had  by  an  examination   of  the   plans  ment  is  estimated  at  $2,000.  Frederick  Hubbell  Ave.    The  cost  of  the  work 
and     specifications    prepared    by    the    Illinois  Board  of  Supervisors  of  Stephenson  Coun-  is  not  to  exceed  $1,000. 
Highway  Commission,  which  may  be  seen  at  ty  at  Freeport,  111.,  has  passed  resolutions  for  v,„eoe 
the   Town    Clerks   office   or   may   be   obtained  tlie  erection  of  bridges  in  townships  of  Silver  Kansas. 
upon  application   in  writing,  from  the   Illinois  ^.Bids    will     be     received   until    Tulv   3.   by 
Highway   Commission.    Springfield,   111.                  _  '      '  Board  of   Leavenworth   County,  Leavenworth, 

Name.                                              Span.          Rdv.       c'i.nercfe.    '^"it'l'el'"'  Location  Ka"-    f"""    "^^^    construction    of    a    stone    arch 

Adolph    J4                16  »0                S,l6t                S      mi.     S.   W.   Chadwick  bridge  on  Limit  St.;  also   for  the  construction 

Sturm.Tn     4x1                20  31               2.0S0               5%  mi.     S.   Chadwicli.  of  a  bridge  over  Tonganoxie  Creek  north  of 

^r^°:.'.:::::::::::::::.::      sJ               ^^  II              l}>^              ^  "^l    ^  ^  "^^^^i  Tonganoxie    ami    one    over      Lit.le      Sranger 

strauch  12                16  43                l.46'.i                2V4  mi.     S.   E.   Chadwick.  Creek  in  High  Prairie  township. 

-f"  indicates  work  now  open  for  bids.     ®  indicates  a  contract  let  recently. 
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4«Bids  win  be  received  up  to  noon.  July 
8,  at  the  Court  House  in  El  Dorado  lor  a 
bridge  to  be  built  between  Butler  and  Harvey 
counties.  M.  L.  Arnold,  County  Clerk,  El 
Dorado,  Kansas.  Whitewater  Bridge— Two 
reinforced  concrete  flat  top  spans  35  ft.  cacli. 
76  ft.  over  all,  with  a  IG-ft.  roadway;  height 
of  tier  and  abutments,  20  ft.  Estimated 
amount  of  material  in  substructure  '241.4  cu. 
yds.  plain  concrete;  in  superstructure,  88  cu. 
yds.  concrete  and  14,962  lbs.  steel  reinforce- 
ment. Excavation  will  be  in  clay  and  gravel. 
Foundations  are  to  be  carried  4  ft.  below  bed 
of  stream.  Nearest  railroad  station,  White- 
water. 1  mile.  Sand  will  have  to  be  shipped 
frim  Wichita;  cost  at  Whitewater,  about  $1.20 
per  ton.  Crushed  stone  available  at  Augusta; 
cost  at  Whitewater,  about  $2.00  per  ton.  Plans 
and  specifications  are  on  tile  with  the  county 
clerk  and  copies  of  the  same  may  be  had  by 
mailing  $1.00  to  the  State  Engineer,  Manhat- 
tan, Kan. 

Bids  will   be   received   up   to   noon,  July    1, 
at  the  Court  House  at  Alma  for  seven  bridges 
to   be    built    in   Wabaunsee      County.      C.     C. 
Stotler,  Clerk,  .Mma  Kansas.  Fairchild  Bridge 
— Reinforced  concrete  2.5-ft.  span:  10- ft.  road- 
way; height  of  abutments,   15.5  ft.;   estimated 
amount  of  material  in  substructure. _85^  cu.  yds. 
plain  concrete;  in  superstructure,  27..J  cu.  yds. 
concrete   and   4,300   lbs.    steel   reinforcements; 
excavation    will   be   in   black    loam    and   clay; 
foundation  to  be  carried  3.5  ft.  below  bed  of 
stream:    nearest    railroad   station,    McFarland. 
one    mile;    sand   and    crushed    stone   must   be 
shipped  by   rail.       Gross     Bridge— Reinforced 
concrete  top,  stone  abutment ;  29-ft.  8-in.  span  ; 
16-ft.    roadway;    height   of    abutment.    17    ft.: 
estimated  amount  of  material  in  substructure, 
142  cu.  yds.  stone  masonry;  superstructure,  34 
cu.  yds.  concrete  and  6,336  lbs.  steel  reinforce- 
ments;  excavation  will  be  in  clay;   foundation 
is   to  be  carried  5   ft.   below  bed   of   stream  ■ 
nearest   railroad  stations,   Paxico   and   Belvue, 
6%    miles;    crushed    stone    will    have    to    be 
shipped  by  rail;  sand  available  in  Kaw  River, 
4   miles   from  bridge   site ;   building  stone  can 
be   had   at   about    12   cts.   per   cu.   yd.,  2  miles 
from    bridge    site.     Todd    Bridge— One    stone 
abutment  35   ft.   high;   total   amount  of   stone 
masonry  432  cu.   yds. ;   excavation   will   be  in 
clay;    foundation   to   be    carried    9_  ft.   4   ins. 
below   water;   depth   of   water,  ordinary  flow, 
4    ft.;    nearest    railroad    station,    Maplehill,    1 
mile ;   old  abutments  contain   enough   stone  to 
build  probably  50  per  cent  of  new  one.   Sand 
must  be  shipped  by  rail :  building  stone  can  be 
had   near  bridge   site.     Moggie   Bridge— Rein- 
forced   concrete   20- ft.    span;    16-ft.    roadway; 
height    of   abutments,   6    ft.   4    ins. ;   estimated 
amount    of   material   in   substructure,    19.6   cu. 
yds.    plain    concrete ;    superstructure,    24.6   cu. 
yds.    concrete    and   3,800    lbs.    steel    reinforce- 
ment ;  foundations  will  be  on  rock  stream  bed ; 
nearest    railroad    station,    Halifax,    on    Santa 
Fc,  2  miles;  stone  and  sand  must  be  shipped 
by  rail.     McCrumb  Bridge— Stone  wing  wall, 
12  ft.  long,  23  ft.  high  ;  estimated  amount  of 
stone  masonry,  57.7  cu.  yds. ;  foundations  will 
be  on   rock   stream  bed  ;   nearest  railroad  sta- 
tion,  McFarland,   2   miles ;   sand  will   have   to 
be  shipped  by  rail ;  building  stone  can  be  had 
near  bridge   site.     Tom  Wilson   Bridge — Two 
stone   abutments,     10.5     ft.     high;     estimated 
amount  of  stone  masonry  60.4  cu.  yds. ;  exca- 
vation will  be  in  clay  and  gravel ;  foundation 
to   be   carried    3.5    ft.    below    bed    of    stream; 
nearest  railroad  station.  Admire,  on  Missouri 
Pacific,   6%    miles;   sand   must   be   shipped   by 
rail;    building   stone   can   be   had   near   bridge 
site.      Fink    Uridge — Stone   arch,    16-ft.    span; 
16-ft.  roadway;   estimated   amount     of     stone 
masonry,   ];i3.5  cu.   yds.;    foundations   will   be 
on    rock    stream    lied ;    sand    will    have    to   be 
^hipped  by  rail ;  building  stone  can  be  had  at 
bridge  site.  Phuis  and  specifications  are  on  file 
with  the  counl>   cleark  and  copies  of  the  same 
may  be  had  li\   mailing  $1.00  to  the  State  En- 
gineer, Manhalt.in,  Kansas. 
Maine. 

The  contract  for  the  construction  of  a  con- 
crete bridge  at  Mars  Hill,  Me.,  will  probably 
be  awarded  to  C.  N.  Tavlnr,  Wcllcsley,  Mass., 


at  his  bid  of  $3,745.  The  structure  will  be 
i)6  ft.  long  with  20  ft.  roadway  and  4-ft.  side- 
walk.    Bids   were   opened    June   21. 

Maryland. 

The  Baltimore  County  Highways  Commis- 
sion, Towson,  Md.,  has  awarded  the  con- 
tract for  the  construction  of  a  draw  for  the 
new  Back  River  bridge  at  Eastern  .^ve.,  to 
the  York  Bridge  Co.,  York.  Pa.,  at  $4,495. 

Michigan. 

The  Board  of  Schoolcraft  township,  Hough- 
ton County,  Mich.,  has  approved  the  plans  pre- 
pared by  the  Joliet  Bridge  &  Iron  Co.,  Joliet, 
111.,  for  a  new  bridge  over  Trap  Rock  River. 

Minnesota. 

Citv  Council  on  the  recommendation  of  H. 
P.  Keller,  Mayor.  St.  Paul,  Minn.,  has  in- 
structed City  Engineer  to  prepare  plans  and 
specifications  for,  the  construction  of  a  new 
l)ridge  over  the  Great  Northern  tracks  at  Lex- 
ington Ave.  The  cost  of  the  bridge  will  be 
liorne  by  the  railroad  company. 
Mississippi. 

•J«P>ids  will  be  received  until  noon.  July  3, 
by  M.  M.  Spiars,  County  Clerk,  Mayersville, 
-Aliss.,  for  the  repairing  and  placing  of  new 
draws  in  all  bridges  in  Issaquena  County  over 
Steel's   Bayou. 

Montana. 

W.  A.  Powers,  Kalispell,  Mont.,  has  been 
awarded  the  contract  for  concrete  bridge  and 
pier  work  and  the  installation  of  culverts  on 
the  new  government  boulevard  from  Balton  to 
Lake  McDonald.  The  roadway  will  be  60  ft. 
wide. 

Nebraska. 

Board  of  County  Supervisors,  Beatrice, 
Xebr.,  has  decided  upon  the  construction  of  a 
'20- ft.  concrete  bridge  two  miles  south  of 
Beatrice. 

Commissioners  of  Dodge  County,  at  Fre- 
mont. Neb.,  have  agreed  to  construct  a  new 
bridge  over  the  Elkhorn  River  between  Dodge 
and  Washington  Counties,  providing  the  lat- 
ter county  will  open  a  road  connecting  the 
bridge   with   the   main   road   in   that  county. 

Sfate  Engineer,  Lincoln,  Nebr.,  has  re- 
ceived applications  for  state  aid  for  the  con- 
struction of  bridges  by  the  Supervisors  of  the 
following  counties :  Washington  County,  200 
ft.  bridge  over  Elkhorn  at  Arlington,  esti- 
mated cost,  $10,000:  Boone  County,  two 
bridges  over  Cedar  River,  near  Cedar  Rapids, 
estimated  cost,  $8,500  each;  Boyd  and  Holt 
Counties,  bridge  over  the  Platte,  five  miles 
from  Butte,  600  ft.  long;  cost  not  stated; 
Garden  County,  brid,ge  over  the  North  Platte 
River,  near  west  line  of  countv ;  estimated 
cost,  $4,600;  Morrill  County,  two  bridges  over 
the  North  Platte  River,  one  at  Bayard  esti- 
mated to  cost  $15,000  and  the  other  at  Bridge- 
port  estim.-iled   to   cost  $13,000. 

New  Hampshire. 

•J«Rids  will  be  received  until  July  1,  by  Se- 
lectmen, Madbury.  N.  H.,  for  furnishing  a 
steel  bridge.  Specifications  on  file  at  the 
office  of  the  selectmen. 

New  Jersey. 

Residents  Conunittee  of  .-Vvenel,  N.  J.,  is 
to  petition  the  Middlesex  County  Board  of 
Freeholders  for  the  construction  of  a  new 
bridge  over  the  Pennsylvania  R.  R.  on  Doug- 


Engineer  W.  A.  Wilson,  Roswell,  N.  Mex., 
has  prepared  plans  and  estimates  for  the  con- 
struction    of     a    new     concrete     bridge     over 


las    .'\ve.,    to    replace    the    one     recently    dc-      | 
stroycd   by   fire. 

Tiie  Conunittee  on  Rivers  and  Navigation 
of  the  Board  of  I'rade,  Newark,  N.  J.,  re- 
cently inspected  the  plans  for  the  construc- 
tion of  the  new  bridge  at  Bridge  St.  George 
W.  Tomkins  is  chairman  of  the  committee. 

Freeholders  of  Union  and  Somreset  Coun- 
ties, N.  J.,  have  approved  the  plans  prepared 
by  the  county  engineers  for  the  construction 
of  a  new  iron  and  steel  bridge  on  Washing- 
ton Ave.,  at  a  cost  of  $6,000.  Elizabeth,  N.  J., 
is  County  Seat  of  l'nir>n  County. 
New  Mexico. 

In  accordance  with  the  recommendations 
of  the  Siflcwolks  and   Bridge  Committee.  City 


Spring    River    at    Eighth    St.     The    improve- 
ment "will  cost  about  $3,000. 

New   York. 

•J«Bids  will  be  received  until  noon.  July  25, 
bv  C.  E.  Treman,  Superintendent  of  Depart- 
ment of  Public  Works,  Albany,  N.  Y.,  for  the 
construction  under  Barge  Canal  Contract  No. 
86,  of  a  portion  of  the  bridge  between  the 
villages  of  Canajoharie  and  Palatine;  and  un- 
der Contract  88,  of  a  portion  of  the  bridge 
crossing  the  Hudson  River  at  Schuylerville. 
J.  A.  Bensel  is  State  Engineer. 

^Bids  will  be  received  until  8  p.  m.,  July 
5,  bv  Town  Board  of  Webster.  N.  Y.,  for  the 
construction  of  a  16  ft.  steel  bridge  on  Lake 
Road  west  of  Holt  road,  a  9'-:.  ft.  steel  span 
on  Lake  Road  near  Forest  Lawn  and  two  6-ft. 
spans  on  Webster  road  north  of  Webster. 
A.  E.  Volk  is  Town  Superintendent. 

®Town  Superintendent  of  Highways,  Hoos- 
ick  Falls,  N.  Y.,  has  awarded  the  contract 
for  the  construction  of  a  gravel  concrete  cul- 
vert and  fill  at  Geer  Hollow  to  William  P. 
O'Brien  of  Hoosick  Falls,  at  $3,793. 

®The  Robbins-Ripley  Co.,  50  Church  St., 
New  Y'ork  City,  has  been  awarded  the  con- 
tract for  the  construction  of  a  reinforced  con- 
crete bridge  at  Fort  Hamilton,   New   York. 

State  Superintendent  of  Public  Works,  Al- 
bany, N.  Y.,  has  been  asked  to  take  up  the 
matter  of  constructing  a  new  bridge  over  the 
Erie  Canal  at  Grand  Island  Ferry  to  replace 
the  old  structure  at  that  place  which  is  dett-r- 
mined  unsafe  for  the  increasing  heavy  traflic. 
The  Erie  Ry.  Co.  has  petitioned  the  City 
Council  of  Elmira,  N.  \'..  for  permission  to 
build  a  new  bridge  over  its  tracks  at  Wash- 
ington St.  to  be  from  %  in.  to  2  ft.  higher 
than  the  old  structure. 

The  State  Canal  Board  has  approved  plans 
submitted  bv  State  Engineer  John  A.  Bensel, 
.Mbany,  N.  Y.,  for  the  construction  of  a  lift 
bridge  over  the  canal  at  Bridge  St.  in  Phoe- 
nix, at  a  cost  of  $12,783. 

At  a  recent  election  held  by  the  town  of 
Geddes,  N.  Y.,  it  was  voted  to  lay  out  a  new 
highwav  from  Solvay  'Village  to  the  State 
Fair  grounds,  including  the  construction  of  a 
bridge  over  the  tracks  of  the  New  York  Cen- 
tral and  West  Shore  Railroads,  the  cost  of  the 
structure  being  borne  by  the  town  and  the 
railroad  companies. 

Legislature  has  passed  an  act  granting  the 
city  of  Fulton,  N.  Y.,  authority  to  construct  a 
bridge  over  the  river  at  Broadway.  A  public 
hearing   was   also   held  by   the   city  council. 

The  Assembly  at  Albany.  N.  Y..  recently 
passed  a  bill  appropriating  $50,000  for  the  use 
of  the  Superintendent  of  Public  Works  in  con- 
structing a  bridge  over  the  canal  in  Yorkville 
on  Route  28  of  the  State  Highway  system, 
and  for  abolishing  the  present  structure. 

North  Carolina. 

.^s  the  result  of  a  recent  meeting  of  the 
North  Carolina  Corporation  Commission  it  is 
believed  that  the  construction  of  an  overhead 
bridge  over  the  Southern  Ry.  tracks  at  Lex- 
ington will  be  ordered.  The  cost  of  the 
work  will  be  about  $12,000. 

North  Dakota. 

•{•liicW   will  be   received  until   n July    19, 

■  Board  of  County  Commissioners,  l-'argo, 
N,  Dak.,  for  the  construction  of  the  follow- 
ing bridges:  '20  ft.  wood  bridge  between  sec- 
tions 29  and  30,  Empire  Township,  including 
wings ;  22  ft.  wood  bridge  between  section 
3(1,  Empire  Township,  and  section  25,  Ayr 
Township,  including  wings;  22  ft.  concrete 
bridge  in  the  village  of  Tower  City,  with  10 
ft.  abutments  and  8  ft.  wings.  Concrete  drive- 
w.ay.  Steel  stringers;  20  ft.  concrete  bridge 
between  section  36,  Everest  Township,  ^and 
section  1,  Maple  River  Township,  with  7  ft. 
abutments  and  steel  stringers.  Concrete  drive- 
way. All  work  to  be  done  according  to  plans 
and  specifications  to  be  on  file  at  the  utfice  of 
tlic  County  .Auditor,  Addison  Leech. 


•i-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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Ohio. 

•fiBids  will  be  rociivcd  until  June  12  by 
Board  of  County  Commissioners,  Columbus, 
O.,  for  the  construction  of  a  bridge  on  the 
County  road  southeast  of  Brigsdale. 

•J«Bids  will  be  received  until  11  a.  m..  July 
12,  by  Board  of  County  Connnissioncrs, 
Cleveland,  O.,  for  the  construction  of  bridge 
work  per  Report  2821,  concrete  bridge  North 
Woodland  Road  in  Cleveland  Heights  town- 
ship, and  a  retaining  wall  on  Irish  road  in 
Olmsted  township.  Frank  Lander,  County 
Surveyor,  has  plans  and  specifications  on  file 
at  his  office. 

4*Bids  will  be  received  until  11  a.  m.,  July 
!!•.  by  Board  of  County  Conunissioners.  Cleve- 
land, O.,  for  the  construction  of  bridge  work 
per  Report  No.  2822.  Bridge  extension.  South 
\\oodland  Rd.,  Warrensvillc,  twp.  Report  Xo. 
2S23.  Bridge  extension  South  Woodland  Rd., 
Warrensvillc  twp.,  in  accordance  with  the  form 
of  contract  and  specifications  to  be  furnished 
by    Frank    R.    Lander,    County    Surveyor. 

•{•Bids  will  be  received  until  noon,  July  7, 
by  Board  of  County  Commissioners,  Cincin- 
nati. O.,  for  the  construction  of  a  concrete 
bridge  at  the  intersection  of  German  and 
Compton  Roards  in  Springfield  township. 
Hamilton  County.  Work  is  to  be  done  under 
Specifications  No.  23-5.  A  certified  check  for 
$500  must  be  filed  with  each  bid.  Fred  Dreilis 
is  clerk  of  the  board. 

®Brookvi!le  Bridge  Co.,  of  Brookville.  O.. 
has  been  awarded  the  contract  by  the  Board 
of  County  Commissioners,  Dayton,  O.,  for 
the  construction  of  superstructure  of  Bridge 
No.  239  over  Wolf  Creek  in  Clay  Township, 
Montgomery  County.  The  contract  price  is 
$1,375.     Bids   were   opened   June  22. 

Plans  have  been  agreed  upon  by  city  officials 
of  Youngstown,  O.,  and  representatives  of 
the  Erie  and  the  Pittsburg  &  Lake  Erie  Rail- 
roads for  the  elimination  of  the  grade  cross- 
ings at  Watt  St..  Walnut  St.,  Wick  Ave.. 
Phelps  St.,  Hazel  St.,  Holmes  St.,  North  Ave. 
and  Westlake's  crossing,  and  for  the  con- 
struction of  a  bridge  at  Ardale  St.  A.  W. 
Cravert  is  mayor  and  F.  M.  Lillie  is  city  en- 
gineer. 

A  hearing  was  recently  held  by  Col.  John 
Mills.  U.  S.  Eng-ineer  on  the  proposed  con- 
struction of  a  new  swing  bridge  at  the  Ash- 
tabula  Harbor.   O..   by   the   county. 

Oregon. 

Plans  have  been  filed  with  the  County  Court. 
Jacksonville.  Ore.,  for  the  construction  of  a 
new  steel  bridge  over  the  Rogue  River  at 
Gold  Hill.  The  cost  of  the  structure  as  pro- 
posed  will   be   about  $7,000   or  $8,000. 

Engineers  and  surveyors  are  engaged  in 
looking  over  the  ground  in  the  vicinity  of  the 
proposed  site  for  the  steel  bridge '  of  the 
Salem.  Falls  City  and  Eastern  R.  R.,  over  the 
Willamette  River  at  Salem,  Ore. 

Pennsylvania. 

4*Bids  will  he  received  until  11  a.  m..  June 
29.  by  Board  of  County  Commissioners.  Indi- 
ana. Pa.,  for  the  construction  of  bridges  in 
Indiana  County  as  follows :  Concrete  bridge 
over  Little  Yellow  Creek,  in  Brushvalley 
Township.  40  ft.  long  and  14  ft.  wide :  concrete 
bridge  at  Hoovershurst.  in  Montgomery  Town- 
ship. 4^  ft.  long  and  14  ft.  wide :  concrete 
girder  bridge  over  Plum  creek  in  Washington 
Township,  42   ft.   long  and   14   ft.  wide,  known 


as  Bell's  Schoolhouse  Bridge.  W.  Ayers 
is  clerk. 

•^•Bids  will  be  received  until  July  1,  by 
Board  of  County  Commissioners,  Harrisburg, 
Pa.,  for  the  repairing  of  two  bridges,  one  at 
Middlctown,  Pa„  over  Swatara  Creek,  .and 
the  other  one  mile  north  of  Elizabethvdle, 
over  Wisconsin  Creek.  D.  Lebo  is  clerk  of 
the  board. 

The  contract  for  the  construction  of  a  con- 
crete arch  bridge  at  Kutztown,  Pa.,  has  been 
awarded  bv  the  County  Commissioners  at 
Reading.  Pa.,  to  Carl  B.  Camii.  Montrose, 
Pa.,  at  $10,638.  Bids  for  the  work  were 
opened  June  20.  .'V.  L.  Rlioads  is  County 
.\uditor. 

The  Washington  County  Grand  Jury,  Wash- 
ington, Pa.,  at  a  special  meeting_  for  consid- 
eration of  a  proposed  bridge  at  West  Browns- 
ville received  of  the  Fayette  County  Grand 
lurv  its  approval  of  the  old  site  between 
South  Brownsville  and  West  Brownsville.  The 
estimated  cost  of  the  new  structure  is  be- 
tween $250,000  and  $30(Xi>00,  which  will  be 
borne  by  ta.xpayers  of  both  counties. 

It  is  reported  that  the  Pennsylvania  R.  R. 
is  planning  to  dismantle  the  present  bridge 
over  the  North  Branch  of  the  Susquehanna 
River  at  Sunbury.  Pa.,  and  replace  it  with  a 
new  4-track  structure.  The  old  bridge,  it  is 
believed,  will  be  shipped  to  Montgomery  and 
erected  at  the  site  of  the  present  bridge  over 
the  West  Branch. 

The  Commissioners  of  Northampton  Coun- 
ty, Pa.,  have  rejected  the  bid  of  Groman 
Bros,  of  South  Bethlehem,  Pa.,  for  building 
the  new  pier  in  place  of  the  one  condemned 
at  the  north  end  of  the  bridge  at  Glendon 
over  the  canal  and  railroad  tracks.  The 
amount  bid  was  $979, 

South  Carolina. 

^Bids  will  be  received  until  4  p.  m.,  July 
1.  by  Board  of  Newberry  County  Coinmis- 
sioners,  L.  Feagle,  Chairman,  Newberry,  S.  C, 
for  the  construction  of  a  steel  or  iron  bridge 
over  Enoree  River  at  Brazzleman's  ferry.  H. 
X.  HoUoway  is  Clerk, 

Tennessee. 

4*Bids  will  he  received  until  In  a.  m..  July 
5,  by  S.  G.  Marshall,  Supt.  Turnpike  Board, 
405  Cole  Bldg.,  Nashville,  Tenn.,  for  addition- 
al earth  filling  to  widen  approach  to  the 
Hyde's  Ferry  Bridge.  The  work  will  include 
about  35,000  cu.  yds.  Plans  and  specifications 
are  on  file  at  the  office  of  the  Board.  A 
certified  check  for  $1,000  must  be  filed  with 
each  bid. 

^The  Fidelity  Securities  Corporation,  which 
has  contracted  with  the  Nashville-Gallatin  In- 
terurban  Ry.  to  construct  and  put  in  operation 
its  line,  is  now  in  the  market  for  one  truss 
bridge,  100  ft.  long,  one  through  girder 
bridge,  00  ft.  long,  one  deck  girder  bridge, 
00  ft.  long,  and  one  deck  guide  bridge  65  ft. 
long.  All  purchases  will  be  made  by  H.  H. 
■Nlayberry,  President,  Stahlman  Bldg.,  Nash- 
ville, Tenn.  For  further  information  see  im- 
der  railroads  in   this  issue. 

A  hearing  was  held  June  25.  at  Chattanooga, 
Tenn.,  by  Maj.  W.  F.  Harts,  L'.  S.  Engineer, 
Nashville,  Tenn..  to  decide  upon  the  site  for 
the  construction  of  the  proposed  new  bridge 
over  the  Tennessee  River  at  Chattanooga, 
Tenn. 

Texas. 

■^♦r'.ids  will   he   rcciivi.ll   until   '.'   p.   m..  July 


10,  by  George  C.  Baker,  Jr.,  County  Judge, 
Fort  Bend  County,  Richmond,  Texas,  for  the 
construction  of  two  steel  highway  bridges 
across  Brazos  River,  one  near  Thompson  and 
the  other  near  Orchard.  Plans  and  specifica- 
tions may  be  seen  at  the  office  of  J.  W.  Ma.xcy, 
171(i  Dallas  .\ve.,  Houston,  Texas,  Consulting 
Engineer.  A  certified  check  payable  to  G.  C. 
Baker,  Jr.,  must  be  filed  with  each  bid. 

®The  contract  for  the  construction  of  wood 
pile  bridge  over  Highland  Bayou  in  Galves- 
ton County  at  the  Mainland,  has  been  awarded 
to  Horton  &  Horton,  Prince  Theater  Bldg., 
Houston,  Texas,  at  $4,244.  Bids  were  opened 
June  19  by  John  M.  Murch,  County  .Auditor, 
Galveston,  Texas. 

The  Pleasure  Pier  Co.,  Port  Arthur,  Texas, 
has  asked  permission  of  the  U.  S.  War  De- 
partment to  construct  a  drawbridge  over  the 
Beaumont-Orange   Ship   Channel. 

Virginia. 

•|»Bids  will  be  received  until  noon,  July  3, 
l)y  the  Clerk,  Rocky  Mount,  Va..  for  the  con- 
struction of  a  bridge  over  Staunton  River  at 
Hardy's  Ford  between  Franklin  and  Bedford 
Counties.  P.  St.  J.  Wilson  is  State  Highway 
Commissioner.  Richmond,  Va. 

Wisconsin. 

City  Council  of  Milwaukee,  Wis.,  has  under 
consideration  the  construction  of  a  concrete 
bridge  over  the  Kinnickinnic  River  at  5th  Ave. 
The  estimated  cost  of  such  a  structure  is 
$5,000. 

®The  contract  for  the  construction  of  abut- 
ments for  the  new  bridge  at  the  Wilcox 
Marsh  in  Fort  Winnebago  has  been  awarded 
to  Herman  Kutzke  of  Portage,  Wis.,  at  $1,200. 

Canada. 

•J*Bids  will  be  received  until  noon,  June 
30.  by  William  Purvis,  Esq.,  Columbus,  Ont., 
for  the  construction  of  a  36x20  ft.  concrete 
arch  bridge  on  the  fourth  concession  East 
Whitby  near  Oshawa.  Bowman  &  Connor, 
3i;  Toronto  St.,  Toronto,  Out.,  are  Engineers. 

^Eids  will  be  received  until  noon,  June  30, 
by  Clerk  of  Markham  Township.  L^nionville, 
Out.,  for  the  construction  of  a  steel  super- 
structure with  concrete  abutments  for  a  con- 
crete arch  in  the  township  of  Markham  near 
Thornhill.  Bowman  &  Connor,  30  Toronto 
St.,    Toronto,    Ont.,   are   Engineers. 

•|«Bids  will  be  received  until  July  5  by  J.  R. 
McNeillie,  Clerk  County  of  Victoria,  Lindsay, 
Ont.,  for  the  construction  of  the  following 
bridge  work :  Two  steel  spans  with  concrete 
floors,  each  60  ft.  over  all,  14  ft.  roadway 
between  curbs,  to  carry  a  10-ton  roller  at 
least,  and  to  be  approved  by  the  Engineer  of 
Highways  of  the  Department  of  Public  Works 
'f  Ontario;  one  120-ft.  span,  same  width  and 
relative  strength ;  three  concrete  piers  to  re- 
ceive two  60-ft.  spans;  two  concrete  piers  to 
receive  one  120-ft.  span ;  stone  filling  of  ap- 
jiroaches.  Plans  and  specifications  may  be 
seen  at  the  office  of  the  Countv  Clerk.  Lindsav 
and  Whitby. 

^•Bids  will  be  received  until  July  1,  by 
William  Milmini,  Cathsart,-  Ont..  for  the  con- 
siruction  of  a  steel  bridge  in  Burford  Town- 
ship. Ont, 

The  Canadian  Pacific  Ry.  has  decided  it 
neccssarv  to  remove  the  present  bridge  over 
the  Bow  River  east  of  Calgary.  Alta..  and  to 
replace  it  with  a  heavier  structure  capable  of 
carrying  four  tracks.  N.  E.  Brooks,  Calgary, 
.\lt:i..   is   Division   Engineer. 


IRRIGATION.   DRAINAGE,  LEVEES  AND  CANALS 


Arkansas. 

4«Bids  will  be  received  untd  noon  July  3. 
by  Commissioners  of  Drainage  District  No.  2, 
Jefferson  County.  .\rk..  at  the  office  r,f  J.  B. 
White,  Engineer  of  the  Board,  Pine  Bluff. 
Ark.,  for  the  construction  of  a  drainage  canal, 
including  about  2o0,000  cu.  yds.  in  Jefferson 
Countv. 


The  Morgan  Engineering  Co..  (ilo  Goodwyn 
Institute^  Bldg..  Memphis.  Tenn..  has  com- 
pleted final  plans  for  the  improvement  of 
Drainage  District  No.  !l,  of  Mississippi  Coun- 
ty, Arkansas,  A  number  of  smaller  districts 
have  heretofore  been  organized  in  the  county 
with  the  object  of  improving  smaller  areas. 
District  No.  9  inchules  most  of  the  smaller 
districts,    and    covers    an    area    of    300    square 


miles,  .\bout  300  miles  of  main  and  lateral 
dredge  ditches  will  be  required,  costing  some- 
what^ more  than  $1,000,000.  This  will  prob- 
ably be  the  largest  single  drainage  contract 
which  has  been  "let  in  the  Mississippi  Valley. 
Bids  will  probably  he  called  for  within  the 
next  CO  days.  It  "will  take  15  dipper  dredges 
about  two  years  to  complete  the  job.  It  is 
the    intention    of   the    engineers   to   divide   the 


^  in^'^-'es  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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contract  into  several  sections,  leaving  the  va- 
rious bidders  to  bid  on  one  or  more  as  they 
see  fit.  The  engineers  of  the  Morgan  Engin- 
eering Co.  have  spent  several  months  in  mak- 
ing a  complete  topographic  and  drainage  sur- 
vey of  the  district. 

The  Cooks  Slough  Drainage  District  has 
been  organized  in  Jackson  County,  Arkansas, 
to  drain  a  part  of  the  low  flat  lands  of  that 
county  by  means  of  a  dredge  ditch.  The 
Morgan  Engineering  Co.,  of  Memphis,  Tenn., 
engineers  of  the  district,  will  have  plans  and 
estimates  completed  in  tiine  for  beginning  the 
work  during  the  fall. 

Advices  from  Newport,  Ark.,  state  that  the 
preliminary  steps  have  been  taken  for  the  cre- 
ation of  a  drainage  improvement  district,  to 
provide  for  ditching  Cow  Lake  from  upper 
Richwoods,  near  the  Cord  Carter  place  to 
Bayou  De  View,  near  the  county  line.  The 
ditch  will  be  about  18  miles  long,  and  will 
benefit  land  nearly  a  mile  wide,  at  an  estimated 
cost  of  $-50,000.  A  levee  will  be  necessary  near 
the  head  of  the  ditcli  to  prevent  Cache  River 
from  running  in.  W.  .\.  Bowm.in  is  making 
the  surveys. 

California. 

Reclamation  District  No.  (181  in  San  Joaquin 
County  is  to  expend  about  $20,000  for  raising 
a  levee  and  cleaning  ditches.  Reclamation 
District  544  in  the  same  countv.  will  e.xpend 
$1"),000  for  levee  work.  F.  E.'  Quail.  Stock- 
ton, is  county  surveyor. 

Colorado. 

At  an  electinn  on  June  10  the  farmers  of 
Phillips  County  by  a  vote  of  almost  2  to  1, 
decided  to  form  an  irrigation  district,  under 
the  Old  Fort  reservoir  system  at  Fort  Mor- 
gan. It  is  proposed  to  take  the  water  from  a 
point  three  miles  above  Fort  Morgan,  carrying 
it  down  the  river  20  miles,  whence  it  will  be 
conducted  to  land  in  Phillips  county  by 
canals.  The  district  will  cover  1311.000  acres 
which  heretofore  has  been  farmed  by  the 
;drv  method.  The  project  will  cost  about 
$4,000,00(1,  and  the  land  will  lie  bonded  for 
about  $.1.")  per  acre  to  construct  the  reservoir 
and  build  canals.  The  reservoir  will  be  con- 
structed in  the  Platte  river,  with  c:ipacity  of 
about  180.000  acre  feet  and  be  supplemented 
by  another  reservoir  in  Pliillips  county  with 
capacity  of  10,0(iO  acre  feet. 

At  a  recent  meeting  at  Fort  Morgan  the 
directors  of  the  Morgan  Ditch  Co.  were  au- 
thorized to  liuy  all  obtainable  water  rights  for 
use  by  the  ditch  company.  It  is  now  expected 
to  spend  $00,000  buying  these  water  rights. 
Logan  county  individuals  hold  124%  Jackson 
lake  rights,  and  the  directors  plan  to  pur- 
chase these  and  add  them  to  the  supply  for 
the  Fort  Morgan  canal. 

Denver  parties  are  to  construct  a  scries  of 
reservoirs  and  ditches  to  cost  $20.0011.  to  de- 
velop the  country  in  the  vicinity  of  Sligo.  40 
miles   east   of   Greeley. 

The  Secretary  of  the  Interior  has  approved 
the  application  of  ihc  Routt  Comity  Develop- 
ment Co.  for  se.gregation  of  12,000  acres  along 
the  Little  Snake  river  valley  in  Moffat  county, 
for  reclamation  and  irrigation  under  the  Carey 
act.  The  annlication  approved  is  supple- 
mental t"  the  main  project  of  tlie  company, 
which  aggregates  50,000  acres. 

.\dvices  from  Pueblo  state  that  J.  K.  Demp- 
sey,  H.  M.  Shoup  and  Patrick  ftyrnes  have 
been  elected  directors  of  the  Pueblo  Irrigation 
project  which  was  authorized  at  a  recent  elec- 
tion, for  the  reclani'ition  of  about  ."jO.OOO  acres 
of  land  in  the  western  and  northwestern  parts 
of  the  county.  It  is  stated  that  1)ids  will  now 
be  advertised  for  and  after  it  is  determined 
what  the  crist  of  the  project  will  be,  a  second 
election  will  bf  held,  at  wbiclt  the  property 
owners  in  that  -cction  of  the  county  will  de- 
cide whether  lln-  bond  issue  shall  lie  made. 
The  estimated  Lust  of  the  work  will  be  $2,- 
500,000.  Old  water  rights  on  the  western 
slope  liave  been  secured  and  water  will  be 
brought  down  the  .Arkansas  river  and  stored 
in  reservoirs  near  the  county  line. 

Idaho. 

Drainage  District  No.  1.  Lemhi  Cmmty. 
Iilaho,    has    effected    its   organization    and    will 


start  construction  work  as  soon  as  the  bonds 
can  be  floated.  The  project  involves  approxi- 
mately 3.5,000  cu.  yds.  of  excavation,  and  7,4.50 
ft.  of  C  and  8-in.  tile  drains.  The  total  length 
of  canal  is  20,000  ft.:  the  soil  is  a  sandy 
loam  over  gravel.  E.  K.  Abbott  is  secretary 
of  the  District,  and  McClung  &  Crandall  are 
the  engineers  in  charge.  Their  headquarters 
are  Salmon  City,  Idaho.  R.  A.  Hart,  IIOS 
Pioston,  iildg.,  Salt  Lake  City,  Utah,  was  con- 
sulting   engineer. 

Florida. 

•J«l!ids  will  be  received  until  noon  July  17, 
by  Board  of  Orange  County  Conunissioners, 
Orlando,  Fla.,  for  the  nnprovement  of  St. 
Johns  River  ferry  at  Geneva  .\ve.  crossing,  at 
mouth  of  Lake  Jessup,  by  deepening,  widening 
.ind  straightening  cutoff  channel  north  of 
])resent  ferry  channel  and  crossin.g;  work  con- 
sists of  excavation  IOi)x7.5o  ft,  an  average  of 
7  ft.  deep,  approximating  20.000  cu.  yds. 
I!.  M,  Johnson,  clerk  of  Circuit  Court. 


Illinois. 

be    received    until    June 
["own  Clerk.  R.  l'.  D., 


•J*'iids  will  be  received  until  Tune  -lO,  bv 
n.  T.  Holmes,  Town  Clerk,  R.  l'.  D.,  No.  1, 
Streator.  III.,  for  the  construction  of  COO  rods 
tile  ditch  and  laying  400  rods  of  10-jn.  tile; 
.•^0  rods  of  8-in.'  tile;  In  rods  of  U-in.  tile; 
sn  rods  of  5-in.  tile. 

^•>L!ids  were  opened  June  17  by  J.  \'.  Wad- 
dell,  engineer.  Vandalia,  III.,  for  tile  drainage 
work  in  Pond  Lily  Drainage  District,  the  con- 
tracts being  let  as  follows :  \'itrified  tile. 
Stoneware  Pine  Co.,  $1,360;  red  tile,  Wni.  E. 
Dee  Clay  Mfg.  Co.,  $3.36;  laving  tile,  W.  C. 
Weaver,  \'andalia.  III,  $1.21)0;  hauling  tile. 
W.    C.    Wiebener.   Vand.'dia,   $1.25   per   ton. 

Sids  will  be  received  until  10  a.  ni.,  June 
29,  at  the  office  of  -A.  J.  Duggan,  Carlinvdie, 
111.,  for  furnishing  and  Iaying"l7,000  ft.  of  il  to 
18-in.  tile.  Warren  Engineering  Co.,  Carlin- 
ville.    111,    En.ginters, 

Iowa. 

•J«l!ids  will  be  received  until  1  :3ii  p.  m,. 
June  28,  by  Clay  County  Board  of  Supervis- 
ors, .Spencer.  la.,  for  the  construction  of  tile 
ditch  No.  10,  including  the  following  quanti- 
ties of  tile:     4.100  ft.  "24-in.   salt  glazed  vitri- 


in.  salt  glazed  vitri- 
salt  glazed  vitrified 
salt  glazed  vitrified 
salt  .glazed  vitrified 
salt  glazed  vitrified 
salt  glazed  Titnfied 
.\o.  i  hard  burned 
Xo.  1  hard  burned 
.\'o.  1  hard  Inirned 
1   hard  burned  clav 


ficd    cl:iy   tile,   900    ft.    22- 

fied    tile,    4.3511    ft.    2o-in. 

el.iv   tile,   3,i;oi»    ft.    18-in. 

clav    tile,    -i.'Aul    ft.    10-in. 

clav   tile,   6,4.50    ft.    15-in. 

clay   tile,  2,000    ft.    14-in. 

c\n\   tile,   4,511    ft.    12-in. 

cl.a.v    tile.    3.9110    ft.    lO-in. 

cl:i'v    tile,    5,197    ft.    8-in. 

clay  tile.  3.62i    ft.  ij-in.  .\o, 

tilr,     .\.    W.    Chrmiberlain   i.-,   County   .\uditor. 

4*Bids  will  be  received  at  the  office  of 
Ciiunty  .\uditor  J.  G.  Devine,  Dakota  City, 
l;i..  for  the  coni^truction  of  Drain  No.  37  in 
.Xorway  township.  J.  L.  Parsons.  Humboldt, 
la,,  is   F.naiueer. 

(SJ.  W."  Burke,  Mt.  Pula>ki,  la.,  has  been 
,iw;irded  the  contr:ict  for  .the  construction 
of  a  new  channel  for  the  Nodawa  River  in 
I'.ige  County.  The  work  will  require  nearly 
j.iiiio.iiiio  cu.  yds.  of  excavation.  The  contract 
price  was  11.68  cts.  per  cu.  yd.  Bids  were 
opened  June  14  by  the  county  supervisors  at 
Cl.irinda,  la. 

r.ids  will  probably  be  asked  next  month  for 
the  construction  of  the  Edwards  Ditch  in  Palo 
.\lto  and  Pochabontas  Counties.  The 
mated  cost  of  the  ditch  is  $225,000. 
.Malcolm.   Rolfe,    la.,   is    engineer. 

Kentucky. 

'SContracts  for  ditch  work  lor  JelTerson 
t-ounty.  bids  for  which  were  opened  June  6, 
at  Louisville.  Kv.,  li.ave  been  let  as  follows: 
Pond  Creek  ditch,  R.  11.  &  G.  A.  .McWilliams. 
:V.)  Jackson  l'>lvd..  Chicago,  at  $27.1.5o;  Mill 
Creek  ditch,  C.   H.  Dickman,  at  $32,7.54. 

Louisiana. 

®Luinau  Bro>..  Baton  Rouge,  La.,  have 
been  awarded  the  following  levee  contracts 
by  the  Board  of  State  Engineers;  bids  o|)eiied 
June  14 ;  Jeter  Levee,  Bossier  Parish.  Red 
River,  Left  Bank,  new  levee;  about  :i.70n  ft. 
in    length,    approximate    contents.     l('S.5oii    cu. 


esti- 
•'.    A. 


•{•  indicates  work  now  open  for  bids.     ®  indicates  a  contract 


yds.,  at  12.69  cts.;  South  Bank  of  Loggy  Bayou 
Le\ee,  Red  River  Parish,  new  levee.  api>roxi- 
male  contents,  35,000  cu.  yds.  at  22',^  cts. 

The  Orleans  Levee  Board,  Sidney  F. 
Lewis,  chief  engineer.  New  Orleans,  La.,  has 
decided  to  contuiue  the  proposed  new  levee 
work  below  Poland  St.,  New  Orleans,  ac- 
cording to  the  lines  laid  down  by  the  state 
engineers,  and  as  far  downtown  as  the  finances 
will   permit  at   this  time. 

The  Smith-Newman  Land  Co..  of  Lake 
Charles.  La.,  has  been  chartered  with  a  capital 
stock  of  $2.5110,000,  and  will  buy  and  sell  land, 
operate  and  maintain  canals  and  do  a  general 
land  and  farming  business.  The  stockholders 
are  as  follows :  C.  L.  Smith,  president,  one 
share,  $100;  John  Holmes,  vice  president,  one 
share,  $100 ;  George  W.  Newman,  treasurer, 
one  share.  $100 ;  C.  W.  Stansell.  secretary, 
24,997  shares,  $2,499,700. 

Minnesota. 

Bids  were  opened  June  22  by  .\rthur  A. 
Caswell.  County  .\uditor,  .\noka,  Minn.,  for 
constructing  the  main  and  branch  ditches  of 
Judicial  Ditch  Xo.  1  of  Anoka  County.  The 
only  bidder  for  the  work  was  Mulgrew-Royce 
Co..  Dubuque,  la.  This  bid  was  12.85  cts. 
per  cu.  yd.,  or  a  total  of  $16,203.  The  esti- 
mated ;yiiount  of  work  to  be  done  and  the 
estimated  cost  was  as  follows : 

Cu.  yds.  Cost. 

Main  cliicli    4S,324.i7         S  3,010.91 

Branch    Xo.    1 l.SO.i.SO                 1S0.5S 

Bianeli   No.   2 l<l,6u:!.Si)  2,062.4:i 

Lai.    1.   nraneli  Xo.   2 4.66i;..S0                4i;G.6S 

Branch  Xo.   :! :j.S]1.77                ;!S1.17 

Branch   Xo.    4 12.427.70  l,-524.ii8 

Branch  Xo.    n ,i,674.40                6U7.04 

!)6.314..';4  JIO. 062.89 
TiK    VVurli. 

Feet.  Cost. 

Main    ditch    :i40  .?  2,.S.".9.00 

Lric.    1.    Brrtiieli   Xo.   2 400  120.00 

Braiieh  Xo.  .■, 1.000  -.00.00 

l.SiiO         $  3,479.00 

Mississippi. 

®N.  C.  McGiinn'^,  Benieut.  111.  has  been 
awarded  a  contract  at  $72,193,  for  construct- 
ing a  canal  for  the  Tuscumbia  River  Drainage 
Canal  Commission.  The  canal  will  be  22lA 
miles  long.  20  ft.  wide  and  9  ft.  deep,  with 
2n  miles  of  laterals,  14  ft.  wide  and  5  ft.  deep. 
j\ljout  2o.no(,i  acres  of  land  will  be  reclaimed. 

Missouri. 

®Bids  were  opened  June  2!  at  the  office  of 
C.  G.  Weeks.  County  Clerk,  Butler,  Mo., 
by  George  Bird,  engineer,  for  additional  work 
in  Drainage  District  No.  1  of  Bates  County; 
the  work  requiring  the  excavation  of  about 
]. 1.40,000  cu.  yds.  of  material.  The  contract 
was  let  to  Callahan  Bros.,  Kansas  City,  Kan., 
at  S123.990.  The  work  includes  deepening 
tile  old  channel   10  ft    and  m.aking  new  ditches. 

Oregon. 

.\  company  has  been  organized  for  the  pur- 
pose of  developing  Powder  R<ver  land 
by  an  irrigation  scheme.  Ray  Nye,  Fremont, 
Neb.,  is  president:  W.  .A.  Harmon,  Red  Boy, 
Ore.,    is    also   interested. 

Tennessee. 

Capt.  Clarke  S.  Smith.  L'.  S.  Engineer, 
Memphis,  has  started  1-50  men  at  work  at  Sun- 
flower Landing.  .Miss.,  rebuilding  5,000  lin.  ft. 
of  revetments  that  will  cost  $140,oOo. 

Texas. 

The  .Medina  Irrigation  Co..  of  San  .\ntonio. 
has  filed  its  articles  of  incorponition.  The 
company  has  a  capital  stock  of  $1.0oO,000  and 
proposes  to  irrigate  about  7n.000  acres  of 
land.  The  work  is  located  about  25  miles 
west  of  San  .\iitonio  and  it  is  understood  that 
$6,000,000  will  be  expended  for  a  dam  across 
the  Medina  River  and  for  canals.  The  in- 
corp<u'ators  are  I  Iiomas  1!.  Palfrey,  Charles 
C.  Cre-son  and  Franz  Groos.  Dr.  F.  S.  Pear- 
son. 2o  Exchange  I'l.ace.  Xew  York  City,  is 
behind  the  project  and  his  lifilding  company, 
the  Pacific  Securities  Co.,  holds  practically 
,ill   of  the   stock. 

The  Xeclies  Can.al  Co.,  of  Beaumont,  has 
!ile<l  an  amendment  to  its  charter  increasing 
Its  capital  stock  from  $loO.OoO  to  $500,000. 

let-jngcently. 
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Texas. 

The  coniniissioners  Court  of  Hidalgo  Coun- 
ty, Cliapin.  Te.x.,  has  approved  the  petition  for 
the  formation  of  the  Llano  Grande  Improve- 
ment District  for  the  purpose  of  making  im- 
provements to  prevent  damage  from  flood  wa- 
ter. Engineer  Merriwcather,  chief  engineer 
of  the  LaDonna  Canal  Co.,  has  been  appointed 
to  report  upon  the  feasibility,  cost,  etc., 
of  the  improvements  desired.  This  re- 
port will  be  made  within  the  next  40  days, 
after  which  an  election  to  vote  bonds  for  the 
purposes  of  the  improvement  may  be  held 
upon  approval  and  due  election  notice.  The 
proposed    bond    issue    will    amount    to    about 


$150,000.  The  district  includes  approximately 
90,000  acres  of  land  lying  between  Donna  and 
the  Cameron  County  line,  in  Hidalgo  County, 
and  the  improvements  contemplated  consist  in 
the  clearing  out  of  a  wide  channel  through  the 
depressions  which  overflow  water  leaving  the 
Rio  Grande  between  Mission  and  Mercedes 
has  heretofore  followed,  to  the  Arroyo  Colo- 
rado, whence  it  is  carried  into  the  Laguna 
Madre   Bav. 

Utah. 

Rids  were  opened  June  10.  at  the  office  of 
the  V.  S.  Reclamation  Service,  Provo,  Utah, 
for  the  construction  of  the  Indian  Creek  Dike 


for  the  Strawberry  Valley  Project.  The  prob- 
able contractor  is  W.  O.  Morrison,  409  Cooper 
Bldg.,  Denver,  Colo.,  at  $107,091.  The  work 
is  located  about  35  miles  northeast  of  Thistle, 
Utah,  and  includes  88,000  cu.  yds.  earthwork, 
4,800  cu.  yds.  of  rock.  12,100  cu.  vds.  of  paving, 
1,100  lin.  ft.  of  drain  tile  and  1.700  cu.  yds.  re- 
inforced concrete. 

Canada. 

^I'.iil-.  will  be  received  until  5  p.  m.,  July 
1.  by  J.  H.  Jameson.  Clerk  of  the  townshiji. 
Blanshard,  Can.,  for  the  construction  of  the 
Youngson  Creek  drain  in  the  township.  Plans 
and  specifications  on  file  at  the  oflice  of  the 
Clerk. 


WATER- WORKS 


Alabama. 

The  city  of  Hartselle,  Ala.,  has  issued  bonds 
for  the  installation  of  a  waterworks  system. 
The  water  will  be  sec  .ed  from  Short  Spring, 
three  miles  from  the  town.  X.  A.  Kramer,  of 
Magnolia,  Miss ,  is  Engineer. 

Arkansas. 

^•Bids  will  be  received  until  July  5  by  City 
Council.  Lake  Village.  .\rk..  for  drilling  deep 
well  at  water  work?.     G.  H    Bagby  is  recorder. 

California. 

®The  Raissh  Improvement  Co..  100  Mont- 
gomery St..  San  Francisco,  Cal.,  has  been 
awarded  the  contract  by  that  city  for  com- 
pleting the  laying  of  pipe  for  an  auxiliarv 
water  system  for  $91,.500. 

®The  .American  Construction  Co.,  of  San 
Francisco,  Cal.,  has  been  awarded  the  contract 
at  Vallejo,  Cal.,  for  the  installation  of  a  new 
reservoir  on  Fleming  Hill,  20  miles  north  of 
the  city.    The  contract  price  is  $-35,925. 

Colorado. 

®The  City  Council  of  Colorado  Spr-- 
Colo.,  has  awarded  the  following  contracts  for 
furnishing  labor  and  material  for  the  con- 
struction of  extensions  to  the  water  mains, 
for  which  bids  were  opened  Tune  IC.  Hiram 
Phillips,  1000  Third  Xat.  Bank  Bldg..  St. 
Louis,  Mo.,  engineer :  J.  S.  Schwartz,  city,  for 
the  valves  (Eddy  make)  and  lead,  laying  cast 
iron  pipe,  completing  and  constructing  five 
manholes,  laying  steel  pipe,  taking  up  pipe :  J. 
A.  Clow  &  Sons  of  Chicago,  II.,  for  special 
castings,  motor  operated  valves ;  Hendrie  & 
BoIthofT  of  Denver,  reducing  valves,  steel 
pipe,  16,100  ft.  of  Ki-in.,  2G0  in's.  thick,  12,300 
ft.  12  ins.  thick,  181  ins.  thick,  and  hemp; 
American  Cast  Iron  Pipe  Co.,  Kansas  City, 
Mo.,  valve  boxes  and  cast  iron  pipe.  Im- 
provements estimated  to  cost  $113,000. 
_  State  Engineer  Comstock  on  June  24  inves- 
tigated conditions  at  Silver  lak",  where  the 
proposed  Boulder.  Colo.,  city  water  works 
will  be  constructed.  The  specifications  call 
for  a  rock-ribbed  structure.  The  Silver  lake 
reservoir  will  cost  approximately  $150,000. 
Georgia. 

•I-Bids  will  be  received  until  noon,  July  10. 
by  City  Council.  Macon,  Ga..  for  the  construc- 
tion of  5,0U3  ft.  of  12-in.  pipe,  3,140  ft.  of  8-in. 
pipe,  5,363  ft.  of  6-in.  pipe;  with  hydrants, 
gate  valves,  tees,  elbows  and  other'  special 
castings.  Plans  and  specifications  are  on  file 
with  the  city  engineer,  C.  C.  Huderson. 

The  city  of  Umadilla,  Ga.,  has  voted  the 
issuance  of  bonds  to  the  amount  off  $12,500 
for  the  purpose  of  extending  and  improving 
its  water  works. 

The  citizens  of  Jesup,  Ga..  have  voted  the 
issuance  of  bonds  to  the  amount  of  $25.noo 
for  the  construction  of  a  water  works. 

Illinois. 

•J«Bids  will  be -received  until  8  p.  m.,  July 
1,  by  Board  of  Local  Improvements,  Home- 
wood,  111.,  for  the  construction  of  a  connected 
system  of  cast-iron  water  supply  pipes,  to- 
gether with  all  necessary  fire  hydrants,  gate 
valves,    valve    bo-xes,    crosses,    tees,    reducers. 


iucreasers  and  plugs.  Plans  and  specifications 
are  now  on  file  in  the  office  of  the  Village 
Clerk  of  said  village  in  the  Village  Hall  at 
Homewood,  also  at  the  office  of  the  Engineer. 
James  H.  Thompson,  440  Dearborn  street,  Chi- 
cago, Illinois,  and  also  at  the  oflSce  of  the  Sec- 
retary of  the  Board  of  Local  Improvements 
at  the  Village  Hall  in  Homewood,  Cook  Coun- 
ty, Illinois. 

'  ®The  following  contracts  for  furnishing 
and  laying  water  service  pipes  have  been 
awarded  bv  the  Board  of  Local  Improvements, 
Chicago,  Chas.  A.  V.  Standish,  Secy. ;  S.  Lin- 
coln St.,  W.  MadLson  St  S.  Morgan  St.,  W. 
37th  PI. ;  Daniel  Hardin,  3139  Indiana  Ave. 
Vincennes  Road,  David  Walsh,  6628  So.  Chi- 
cago Ave. ;  Sawyer  Ave.  System,  Jas.  J.  Renn, 
367  W.  Chicago  Ave.   Bids  opened  June  1. 

®L.  E.  McGann,  Commissioner  of  Public 
Works.  Chicago,  III.,  has  awarded  the  con- 
tract for  furnishing  boiler  tubes  to  the  bureau 
of  enginering  to  Jno.  Mohr  &  Son,  349  Wil- 
liams St.  Contract  price,  $4,000.  Bids  opened 
May  3rd. 

<SL.  E.  McGann,  Commissioner  of  Public  ■ 
Works,  Chicago,  111.,  has  awarded  to  the  Mc- 
Laughlin Building  Material  Co..  145  La  Salle 
St.,  the  contract  for  furnishing  sand  to  the 
bureau  of  engineering.  Contract  -rice.  .'fil,090. 
Bids  opened  May  24. 

Charles  Noble,  owner  of  the  electric  light 
plant  in  Farmersville,  111.,  has  been  granted  a 
franchise- by  the  Village  Trustees  of  that  vil- 
lage for  the  installation  of  a  waterworks.  The 
water  supply  will  be  secured  from  Macoupin 
Creek. 

The  village  of  Tremont,  111.,  will  install  a 
waterworks  system.  Bonds  are  being  sold  to 
the  amount  of  $11,000  for  the  imorovement, 
and  bids  are  being  asked  for  the  sinking  of 
an  8-in.  well  to  the  depth  of  about  150  ft. 

The  village  of  Stockton,  111.,  will  issue  bonds 
to  the  amount  of  $4,500  for  the  purpose  of 
extending  and  enlarging  the  present  system 
of  waterworks.  Geo.  Schroeder  is  Village 
President.     Geo.  H.  Brown,  Village  Clerk. 

The  citizens  of  Herrin,  III.,  on  June  19 
voted  the  issuance  of  bonds  in  the  sum  of 
$33,500  for  the  construction  of  a  waterworks 
system. 

The  City  Council  of  Hamilton.  111.,  recently 
passed  an  ordinance  for  the  issuance  of  bonds 
in  the  sum  of  $20,000,  part  of  which  will  be 
used  to  construct  a  waterworks  plant. 

C.  C.  Bowman  of  Bloomington,  111.,  has 
been  awarded  the  contract  by  the  city  of  Stam- 
ford. III.,  for  the  constructing  of  a  system  of 
waterworks  for  $5,800.  The  work  will  include 
a  brick  pumping  station,  pump  pit,  small  sys- 
tem of  mains,  pumping  machincrv,  and  pneu- 
matic tank.  Melluish  &  Brayhill.  222-223  Unity 
Bldg.,   Bloomington.  111.,  are  Engineers. 

Indiana. 

®The  cit)'  of  Evansville,  Ind..  has  awarded 
the  contract  for  furnishing  the  valves  for  the 
filtration  plant  to  the  Rensselaer  Valve  Co.  of 
Troy,  N.  V.,  and  the  contract  for  furnishing 
approximately  2-50  tons  of  cast  iron  pipe  and 
specials  to  the  l".  S.  Cast  Iron  Pipe  Co.  Al- 
vord  &  Burdick,  1417  Hartford  Bldg.,  Chica- 
go. 111.,  are  engineers. 


Iowa. 

•J«Bids  will  be  received  until  Tuly  6,  by  H. 
C.  Marmon,  Town  Clerk,  Gilmore'  City,  la., 
for  furnishing  the  necessary  labor  and  ma- 
terial for  the  construction  of  a  complete  water 
works  system.  C.  W.  Roland  Co.,  Des  Moines, 
la,,  are  Engineers.  The  estimated  cost  of  the 
work  is  $15,000. 

The  property  owners  of  the  town  of  Prairie- 
bure,  la.,  are  considering  the  advisabiltv  of 
constructing  a  waterworks  system  in  that  town 
and  are  arranging  for  a  soecial  election  some 
time  in  July  to  vote  on  the  proposition.  The 
estimated  cost  of  the  system  is  $4,000. 

Kansas. 

•|«Bids  will  be  received  until  6  p.  m.,  Julv 
5,  by  Delia  Hall  City  Clerk.  Burlington,  Kan.. 
for  the  furnishing  of  all  material,  machinery 
and  labor  for  the  construction  of  a  water 
works  extension  and  well.  Official  advertise- 
ment will  be  found  elsewhere  in  tl   s  issue. 

Carl  Stromquist,  Supt.  Water  &  Light  Dept.. 
Coffeyville,  Kan.,  has  prepared  pla  is  for  im- 
provements to  the  waterworks  svstem,  esti- 
mated to  cost  $100,000.  The  work  'will  include 
additional  mains,  and  a  filter  plant. 

Louisiana. 

The  citizens  of  Lake  Providence,  La.,  on 
June  16  defeated  the  proposition  to  levy  an 
additional  5  mill  tax  to  aid  the  municipal 
water  and  light  plant. 

The  Municipal  Light  &  Water  Co.,  of  Tal- 
lulah,  i^a.,  has  purchased  an  additional  1.060 
ft.  of  4-in.  water  mains  to  extend  the  water 
mains  to  supply  the  new  Tallulah  high  school 
building. 

The  Town  Council  of  Kentwood,  La.,  has 
been  petitioned  to  call  an  election  for  the  pur- 
pose ,of  voting  on  the  issuance  of  bonds  to 
the  amount  of  $50,000  for  a  water  works  and 
a  sewer  system. 

Maryland. 

The  citizens  of  Delniar,  Md.,  en  June  10 
voted  the  issuance  of  bonds  for  the  construc- 
tion of  a  waterworks  system. 

Michigan. 

®.-\t  a  cost  of  approximately  $60,000  the  in- 
take pipe  of  the  Marquette,  Mich.,  city  water- 
works is  to  be  extended  more  than  half  a 
mile  further  out  into  Lake  Superior  and  to  a 
point  where  the  depth  of  the  water  is  over  75 
ft.  The  contract  has  been  awarded  to  John 
B.  Wanless  of  Duluth.  Minn.,  for  $58,075.  in- 
cluding  all   material, 

Minnesota. 

®J.  G.  Jervhek  of  Paynesville,  Minn.,  has 
been  awarded  the  contract  by  that  city  for  the 
extension  of  the  water  mains  for  $1,550.  The 
mains  will  be  extended  1,600  ft.,  8-in.  mains. 
Bids  were  opened  June  24. 

Missouri. 

^Bids  will  be  received  ui.til  noon.  July  7, 
by  Board  of  Public  Improvements,  St.  Louis, 
Mo.,  for  detailed  drawings,  constructing  and 
erectin.g  in  place,  exclusive  of  foundations, 
at  Low  Service  Pumping  Station,  Chain  of 
Rocks,   two   steam   turbine   driven   centrifugal 


'i-  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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pumping  units,  com])lete   with  condensing  ap- 
paratus and  all  appurtenances. 

^•Bids  will  be  received  until  7  p.  m.,  July 
8,  by  City  of  Milan,  Mo.,  for  the  construction 
of  an  earth  dam,  including  2-5,000  cu.  vds. 
furnishing  and  laying  approximately  18,312  it. 
of  4,  6  and  8-in.  cast-iron  pipe,  fire  hydrant.s, 
valves,  etc.  Official  advertisement  will  l.ie 
found  elsewhere  in  this  issue. 

®The  Board  of  Public  Improvements  of 
St.  Louis.  Mo.,  has  awarded  the  contracts  for 
furnishing  cast  iron  coated  water  pipes,  cast 
iron  coated  special  castings,  stop  valves,  post 
fire  plugs  and  post  tire  plug  top  parts,  to  be 
delivered  at  the  city  yards,  as  follows:  U.  S. 
Cast  Iron  Pipe  Co.,  water  pipe,  $74,907 : 
Bessemer  Foundry  &  Machinery  Co.,  special 
castings.  $12,418;  Roe  Stevens  Mfg.  Co.,  stop 
valves,  $9,188. 

®The  Board  of  Fire  &  Water  Commission- 
ers of  Kansas  City,  Mo.,  has  aw'arded  the  con- 
tract for  constructing  a  building  for  the  city's 
hvpochlorite  plant  at  Quindaro  to  Flanagan 
Bros.,  for  $7,100. 

An  election  was  held  in  Shelbina.  Mo.,  June 
27.  for  the  purpose  of  voting  on  the  issuance 
of  bonds  to  the  amount  of  $74,000  for  the  in- 
stallation of  a  waterworks  and  a  new  light 
plant,  to  be  run  in  conjunction  with  the  water 
plant,  and  $10,000  for  trunk  line  sewers  and 
septic  tanks. 

The  Interurban  Water  Co.,  of  Independence, 
Mo.,  has  been  incorporated  with  a  capital 
stock  of  $50,000.  The  incorporators  are :  M. 
A.  Gallagher,  Thomas  Madden  and  Claud  S. 
Gossett. 

Montana. 

®Lindstrom  &  Oren  have  been  awarded  the 
contract  by  the  City  Council  of  Lewistown, 
Mont.,  for  the  installation  of  the  w^ater- 
works  system   for  $1.5,70-3. 

Nebraska. 

It  is  reported  that  the  citizens  of  Louisville, 
Neb.,  on  June  13,  voted  the  issuance  of  bonds 
for  the  installation  of  a  waterworks  svstem. 
C.  A.  Richey  is  Chairman  of  the  Board  of 
Trustees.     D.  K.   Barr  is  Village  Clerk. 

New  Jersey. 

•^Bids  will  be  received  until  11  a.  m.,  July 
10,  by  J.  J.  Albertson,  County  Engineer,  Cam'- 
den,  N.  J  ,  for  pump  house,  gasoline  engine, 
foundation,  gasoline  tank  pump,  connections 
and  standpipe  in  position.  Generator  with 
foundation  and  electrical  equipment  in  posi- 
tion. Plans  and  specifications  mav  be  ob- 
tained of  F.  W.  George,  Court  Hoi'ire,  Cam- 
den,  N.  J. 

New  York. 

The  State  W.iter  Supply  ComniissiorT  of 
New  York  has  denied  the  application  of  the 
Monroe  County  Board  of  Supervisors  for 
the  regulation  of  the  Genessee  River 
by  the  construction  of  a  reservoir  at 
Portage  at  a  cost  of  about  «-5,000,000.  Roches- 
ter is  the  county  seat  of  Monroe  county. 

It  is  proposed  to  expend  $4-5,000  for' a  wa- 
terworks system  in  Middleport.  N.  Y.  The 
city  also  contemplates  the  install.ation  of  a 
sewer  svstem  at  a  cost  of  about  $2-5.000. 

Consulting  Engineer  George  W.  Fuller  of 
New  York  City  has  submitted  his  report  to 
the  Water  Commissioners  of  Buffalo,  N.  Y.. 
as  to  the  proposed  sterilization  of  the  city 
water  supply.  The  report  calls  for  a  structure 
20  ft.  w-ide  and  (iO  ft.  long  adjacent  to  the  old 
piimping  station  with  necessary  solution  tanks, 
stirring  arrangements  and  device  for  proper- 
ly mixing  the  solution  of  hyoochloritc  of  lime 
with  the  water;  also  a  small  laboratory  inside 
the  building  is  tiyured  at  $27,000. 

North  Carolina. 

®The  Water  Hoard  of  Concord,  N.  C,  has 
awarded  the  following  contracts  in  connec- 
tion with  the  water  works  system.  The  Clar- 
endon Construction  Co.,  Wilmington.  N.  C, 
$20,000  for  the  completion  of  the  filter  plant: 
Glamorgan  Pipe  &  Foundry  Co.,  Lynchburg, 
Va..  $13,-500,  for  furnishine  cast-iron  pipe.  Gil- 
bert C.  White  of  Durham,  N.  C,  is  Engineer. 
North  Carolina. 

4*Bids  will  be  received  until  June  :!ii  by  citv 


of  New  Bern,  N.  C,  for  the  construction  of 
two  wells  for  the  water  works  department. 
Thomas  F.  McCarthy  is  chairm.m  of  the 
Water  and  Liglit  Committee. 

Ohio. 

•J«Bids  will  be  received  until  nnon,  Julv  3. 
liy  Director  of  Public  Service,  Cincinnati,' O., 
lor  the  furnishing  and  delivering  of  sulphate 
of  iron  for  the  filtration  plant  of  the  water 
w..)rks  de|)artment.     J.  J.  Weiiner  is  clerk. 

•|«Bids  will  be  received  until  Noon,  July  2-5, 
hy  H.  H.  C^nfield,  Clerk  of  the  Villag'e  of 
Cleveland.  Heights,  O.,  for  furnishing  the 
necessary  labor  and  material  for  the  construc- 
tion of  a  10-in.  water  main  in  Tavlor  Road 
from  Mavfield  Road  to  the  Euclid  Heights 
Boulevard.  Plans  and  spccilications  mav  be 
seen  at  the  office  of  the  clerk  or  at  the  office 
of  the  Pease  Engineering  Co.,  921  Williamson 
Eldg..    Cleveland.    O. 

•J«Bids  will  be  received  until  Noon,  Julv  .5, 
by  Director  of  Public  Service,  Cleveland,  O., 
for  furnishing  and  delivering  pipe  and  special 
castings.     I.  O.   Hoffman  is  Secretary. 

•{•Bids  will  be  received  until  Nooii  July  5, 
bv  Director  of  Public  Service,  Cleveland,"©., 
for  furnishing  and  delivering  a  crane  frame- 
work and  track  at  the  Kirtland  Pumping  Sta- 
tic ju  of  the  Water  Department.  I.  O.  Hoff- 
man  is   Secretary. 

•{•Bids  will  be  received  until  Noon.  Julv  7, 
bv  L)irector  of  Public  Service,  Cleveland,'  O., 
for  furnishin"  and  delivering  lubricants  to  the 
Water  Department  of  Cleveland.  I.  O.  Hoff- 
man i^  Secy,  of  the  Department. 

•{•Bids  will  be  received  until  Noon,  July  -5,  by 
Department  of  Public  Service.  Dayton,  O.,  W'. 
A.  Budroe,  Secy.,  for  sanitary  sewer  and  wa- 
ter connections  on  the  followdng-named  streets 
and  avenues :  Herman  Ave.,  from  Keowee 
St.  to  Herman  Ave.  bridge ;  Burns  Ave.,  from 
Warren  St.  to  Main  St.  ;  Keowee  St.,  from 
Ewing  St.  to  C,  H.  &  D.  R.  R.  ;  Valley  St., 
from  M.  &  E.  canal  to  Findlay  St.  ;  Webb  St., 
from  Third  St.  to  Second  St.;  Huffman  Ave., 
from  Third  St.  to  Overlook  Ave.  The  esti- 
mated number  of  sanitary  sewer  service  con- 
nections is  318,  and  the  estimated  number 
of  water  service  connections  is  212.  The  same 
to  be  done  in  accordance  with  the  plans  and 
specifications  therefor  on  the  file  in  the  office 
of  the  city  civil  engineer. 

The  City  Council  of  Springfield,  O.,  has 
authorized  the  purchase  of  11  and  a  fraction 
acres  from  William  Inman  for  the  purpose  of 
extending  the  waterworks  system  and  secure  a 
better  suply  of  water.  M.  J.  B.ihin  is  Citv 
Engineer. 

The  citizens  of  Bedford,  O.,  have  just  voted 
the  issuance  of  bonds  to  the  amount  of  $:38,- 
OOu  for  the  installation  of  water  mains.  The 
source  of  supply  will  be  secured  from  the  citv 
of  Cleveland. 

Oklahoma. 

4»Xelson  Bros,  have  been  awarded  the  con- 
tract by  the  city  of  Nowata.  Okla..  for  the 
construction  of  extensions  to  the  water  works 
system  for  $1)2,110.  The  work  includes  pump 
and  boiler,  pump  and  boiler  engines,  water 
line  from'  the  plant  to  town  and  distribution 
svstem  in  city.  T.  C.  Hughes  of  Tulsa,  Okla., 
is  engineer.    Bids  were  opened  June  19. 

The  Citv  Council  of  Bennington  Okla.,  has 
ordered  the  installation  of  a  waterworks  svs- 
tem, estimated  to  cost  $20,000.  and  12  blocks 
of  12  ft.  wide  and  10  blocks  of  4  ft.  wide 
cement   walks. 

.Mayor  Joe  Denton  of  Sapuln.i.  Okla,  has 
called  an  election  for  June  28  for  the  inirpose 
of  voting  bonds  to  the  amount  of  $75,000  for 
the  waterworks  and  the  extension  of  the 
mains  in  the  city  in  order  to  serve  every  sec- 
tion of  the  city. 

The  City  Commissioners  of  Oklahoma  City, 
Okla.,  contemplate  the  construction  of  another 
dam,  about  1-5  ft.  hi.gh.  to  be  built  near  the 
waterworks.  Engineer's  figures  show  that  the 
minimum  flow  of  the  river  is  -50,000,000  gal. 
per  day.  Of  this  amount,  the  present  dam  and 
the  water  svstem  is  consuming  about  lil.OOu.- 
000  gals,  daily.  The  new  dam  will  be  of  suf- 
ficient size  to  utilize  at  least  one-third  or  one- 
fourth  of  the  flow.  Win.  C.  Burke  is  City 
Engineer. 


The  Western  Engineering  Co.,  of  Oklahoma 
City,  Okla.,  is  iireparing  plans  for  the  installa- 
tion of  .-I  waterworks  and  electric  light  'lant 
in  Custer.  Okla.  The  work  is  estimated  to 
cost  $40,000. 

Oregon. 

®The  Water  Bo;ird  of  Portland,  Ore,.  Frank 
T.  Dodge,  superintendent,  has  awarded  the 
contract  for  furnishing  200  fire  hydrants  to  the 
Caldwell  Machinery  Co.  of  Portland  at  $39.20 
each  and  Gilbert  Hunt  Co.  of  Walla  Wala  for 
$!8.2.5.  Bids  were  opened  June  13. 
_  The  Water  Board  of  Portland,  Ore.,  Frank 
T.  Dodge,  Supt.  of  the  Department,  has  re- 
ceived the  following  bids  for  200  fire  hv- 
drants :  Gilbert  Hunt  Co.,  $7,0-50 ;  Ludlo'w 
.Manufacturing  Co.,  $8,000;  Eddy  Valve  Co, 
$7,7(10;  R.  D.  Wood  &  Co.,  $8,140;  Caldwell 
Machine  Co.,  $7,840,  and  Phoenix  Iron  Works, 
$8,000. 

Plans  have  been  prepared  for  the  installa- 
tion of  a  waterw^orks  svstem  for  Hermiston, 
Ore.,  estimated  to  cost  $49,000.  The  work  will 
include  an  elevated  tank  distributing  svstem 
and  pumns. 

Pennsylvania. 

Plans  and  siiccihcations  are  being  prepared 
by  Joseph  II.  Brillheart,  -34  N.  Seventh  St., 
Bethlehem  Pa.,  for  an  additional  water  sup- 
ply for  the  village  at  Glen  Rock,   Pa. 

South  Dakota. 

•{•Bids  will  be  received  until  i)  a.  m.,  July  11, 
by  Board  of  Commissioners,  Sioux  Falls,  S. 
Dak.,  for  the  construction  of  a  reinforceil 
concrete  well  and  motor  house  for  the  mu- 
nicipal water  works  svstem.  Lewis  Larson  is 
city  auditor.  L.  P.  Wolff,  St.  Paul,  Minn.,  is 
c()nsulting  engineer.  Official  advertisement 
will  be  found  elsewhere  in  this  issue. 

•{•Bids  will  be  received  until  9  a.  m.,  Julv 
11,  by  Board  of  County  Commissioners,  Sioux 
Falls.  S.  Dak.,  for  the  consi ruction  of  a  rein- 
forced concrete  wall  and  motor  house  for  the 
municipal  waterworks  system  in  accordance 
with  plans  prepared  by  L.  P.  Wolff.  Consult- 
ing Engineer,  St.  Paul  Minn.  Official  adver- 
tisement will  be  found  elsewhere  in  this  issue. 

The  Town  Trustees  of  Bowdle,  S.  Dak., 
has  been  petitoned  to  call  a  special  election  to 
submit  to  the  voters  the  proposition  of  incor- 
porating Bowdle  as  a  city.  If  the  proposition 
carries  it  is  planned  to  install  a  municipal  sys- 
tem of  waterworks. 

-\  movement  has  been  inagurated  in  Win- 
ner. S.  Dak,,  to  have  a  municipal  system  of 
waterworks  installed.  .'\  special  election  will 
be  called  to  vote  bonds  for  the  improvement. 

The  Missouri  Vallev  Engineering  Co.,  408- 
412  Western  Nat.  Bank  Bldg.,  Mitchell,  S. 
Dak.,  has  been  awarded  the  contract  for  the 
design  and  superintendence  of  construction 
for  a  complete  waterworks  system  for  the 
town  of  Inwood.  I;i.  The  estimated  cost  is 
$10,1100.     Work   will  be  started   soon. 

Tennessee. 

The  city  of  Dyersburg,  Tenn.,  has  sold  bonds 
amounting  to  $30,000  to  improve  the  water 
and  light  plant. 

Texas. 

Bonds  to  the  amount  of  $18,000  have  been 
voted  by  the  tax  payers  of  Palacios,  Tex.,  for 
the  installation  of  a  water  works  system. 

The  citizens  of  Melissa,  Tex.,  have  sub- 
scribed $5,0.50  to  the  stock  of  the  Melissa  Wa- 
terworks Co.  The  following  directors  have 
been  elected  for  the  ensuing  year:  Dr.  W. 
S.  Wysong:  .\.  J.  Cline ;  H.  E.' Morgan.  J.  L. 
Gibson,  and  J.  S.  Heard.  The  contract  for 
sinking  a  deep  well,  purchase  of  machinery  for 
pumping,  erect  steel  standpipe  and  lav  water 
mains  will  be  let  as  soon  as  practicable. 

The  city  of  Hearne,  Tex.,  will  sell  bonds 
July  lu  for  the  construction  of  a  water  works. 

■The  City  Council  of  Huntsvile.  Tex.,  has 
placed  the  matter  of  sinking  another  well  at 
the  city  pumping  station  in  the  hands  of  the 
water  commission.  The  present  plant  will  be 
duplicated  and  a  lirick  house  built  over  the 
entire  place.     T.  C.  Gibbs  is  .Mayor. 

The  .Mvin  Water.  Light  S:  Ice  Co.,  of  .\lvin, 
Tex.,  has  been  granted  a  charter.  The  fol- 
l>wiiig  directors   for  the  first  year  have  been 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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elected:  W.  D.  Kewbill.  M.  S.  French.  L. 
H.  Wallis.  F.  L.  King,  T.  P.  Majors,  Z.  C. 
Sedwick,  H.  P.  Rhodes.  S.  Jones  .md  R.  M. 
King.  C.  Z.  Sedwick  is  president;  M.  S. 
French  vice  president,  and  T.  P.  Majors,  sec- 
retary and  treasnrer. 

Virginia. 

•l«Bids  will  be  received  until  1  :.'!0  p.  ni., 
July  14.  by  John  T.  Hume,  Treasurer.  South- 
ern Branch  X.  H.  D.  \'.  S.  National  Soldiers' 
Home,  Va..  for  the  necessary  labor  and  ma- 
terial for  installing  electric  driven  sewerage 
pumps  in  buildings  Nos.   19  and  liO. 

®R.  P.  Denby  has  been  awarded  the  con- 
tract by  the  Board  of  Control  of  Norfolk,  V'a., 
for  the  installation  of  a  water  main  on  Pu- 
laski  St.,  for  $1,138. 

The  citizens  of  Rocky  Mount.  \"a..  have 
voted  the  issuance  of  bonds  to  the  amount  of 
$50,000  for  the  installation  of  a  water  w-orks. 


sewer  system  and  an  electric  light  plant.  Con- 
sulting Engineer  William  Bullock  of  Kansas 
City,  Mo.,  has  been  retained  to  prepare  speci- 
fications. 

Wisconsin. 

4»Bids  will  be  received  until  2  p.  ni.,  June 
•20,  by  Board  of  Public  Works.  Osld<osh,  Wis., 
for  the  construction  of  a  portion  of  Stringham 
creek  storm  and  sanitary  sewer. 

©Thomas  E.  Wooley  of  La  Crosse.  Wis., 
has  been  awarded  the  contract  by  the  Board 
of  Public  Works  of  that  city  for  tlie  laying 
of  the  new  $70,000  extension  of  the  water 
system  for  $.33,1.57. 

'  The  city  of  Rhinelandcr,  Wis.,  is  issuing 
bonds  to  the  amount  of  «;5.5,000  for  the  instal- 
lation of  a  waterworks  system.  Gust  Swed- 
bcrg  is  City  Clerk. 

The  village  of  West  Milwaukee,  Wis.,  has 
decided  to  "lay  water  mains  throughout  the 
village  and  have  the   same  ready  for  service 


by  Oct.  1.  About  $8,000  w-'l  be  expended  for 
this  work.  E.  J.  Mciscuheimer  is  president  of 
the   Village    Board. 

Canada. 

•{•Bills  will  be  received  until  noon,  Julv  13, 
by  chairman  of  the  Water  Works  Commission, 
James  St.,  St.  Catherines,  Out.,  for  the  con- 
struction of  a  tunnel  in  sections  as  follows : 
Section  .A — 1,200  ft.  of  rock  tunnel,  .5x8  ft, : 
Section  B — Excavation  and  pipe  laying  .5,000 
ft.  of  24  and  30  in.  cast  iron  pipe,  36-in.  c.  i. 
intake  pine,  concrete  intake  and  valve  cham- 
bers, building  auxiliary  reservoir:  Section  C — 
Excavation  and  pipe  laying  1.5.000  ft.  of  24-in. 
cast  iron  pipe.  Alexander  Milne  is  superin- 
tendent of  the  water  w-orks. 

®W.  H.  Weller  of  St.  Catharines  has  been 
awarded  the  contract  to  build  the  flume,  wheel 
pits,  foundation  and  tail  race  of  Wellanad. 
Ont.'s,  new  waterworks  plant.  The  contract 
price  is  about  $40,000. 
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Arizona. 

The  City  Council  of  Phoenix,  Ariz.,  has  re- 
jected the  bid  of  the  Hamilton  Bros.'  Con- 
struction Co.,  of  Chicago,  111.,  for  the  con- 
struction of  the  municipal  sewer  system  for 
which  $400.1101*  bonds  were  voted.  Bids  will 
now  be  advertised  for  again. 

Arkansas. 

The  citizens  of  Clarksville.  Ark.,  contem- 
plate the  installation  of  a  sewer  system,  water 
works  and  an  electric  lighting  plant.  M.  Grif- 
fin O'Neil  of  the  O'Neil  Engineering  Co.,  of 
Dallas,  Tex.,  has  estimated  that  sanitary  sew- 
ers could  be  put  in  for  $25,000,  waterworks 
for  $30,000  and  electric  lights  for  $20,nn0. 

California. 

®The  Board  of  Public  \\'orks  of  Oakland. 
Cal.,  James  W.  Nelson,  Secy.,  has  awarded 
William  Heafey  of  that  citv  the  contract  for 
the  construction  of  a  new  sewer  in  Lyon  Ave., 
Allendale,  for  $11,348.  Fred  C.  Turner  is  City 
Engineer. 

The  following  bids  were  submitted  to  the 
Board  of  Public  Works  of  Oakland,  Cal.,  on 
June  17  for  the  construction  of  78  miles  of 
sewer  for  the  annexed  districts ;  J.  W.  Nelson, 
clerk :  Oakland  Sewer  District  No.  1 — Mi- 
chael Heafev,  $97,184.-56  ;  Chambers  &  Heafey, 
$79,1-32.18;  Bates,  Borland  &  Avres, 
$109,945.77;  C.  D.  Vincent.  $79,411.04.  District 
No.  2— Bates,  Borland  &  Ayres,  $82,412.28, 
alternate,  $76.648.04 ;  Contra  Costa  Construc- 
tion Co.,  $77,877.79,  alternate,  $80,119.66.  Dis- 
trict No.  3 — Contra  Costa  Construction  Co., 
$106,230.05;  Bates.  Borland  &  Ayres, 
$116,589.04  Williams  &  Belser,  $121,905.82;  al- 
ternate. $119,8n7.77  ;  C.  D.  Vincent.  $102,126.08  . 
alternate.  $100,267.58.  District  No.  4 — Contra 
Costa  Construction  Co.,  $129,261.43;  Williams 
&  Belser,  $140,015.25,  alternate,  $142,200.30; 
Bates,  Borland  &  Avres,  $1.35.922.67;  C.  D. 
Vincent.  $110,625.72,  alternate,  $108,730.62; 
\\estern  Engineering  &  Water  Supply  Co., 
$136,775.53. 

At  a  recent  mass  meeting  of  the  citizens 
of  Hemet,  Cal.,  Engineer  Lathrop  of  Los  An- 
geles, presented  data  bearing  on  the  subject 
of  a  sewer  system.  The  Board  of  Trustees 
has  called  an  election  for  Jul\-  5  to  vote  on 
the  proposition  of  issuin.g  bonds  to  the  amount 
of  $44,000  to  install  a  system. 

Advices  from  Los  Anoeles,  Cal.,  state  that 
the  Southwest  Land  Co.,  which  recently  pur- 
chased the  New  Vermont  Square,  formerly 
known  as  the  Dryden  ranch,  at  the  corner  of 
Santa  Barbara  and  Western  Ayes.,  will  make 
improvements  aggregating  $250,000.'  Neces- 
sary proceedings  are  now  before  the  City 
Council  for  the  laying  in  New  Vermont  Square 
of  10  miles  of  cement  walks,  10  miles  of  street 
curbs  and  5  miles  of  sewer. 

Florida. 

®The  City  Council  of  St.  Petersburg,  Fla., 
has   awarded    the    contract    for   the   construc- 


tion of  a  sewer  system  in  the  city  to  L.  B. 
Cooper  for  $.55  per  ft.,  for  6-in.  pipe,  $70  for 
flush  tank  and  $40  for  manholes. 

Georgia. 

The  citizens  of  Winder,  Ga.  on  Tune  15 
voted  the  issuance  of  bonds  to  the  amount  of 
$21,500  for  the  construction  of  sewers.  It 
is  proposed  to  have  the  sewers  completed 
by  Nov.  1. 

The  Citv  Council  of  Columbus.  Ga.,  has 
taken  un  the  matter  of  installing  a  new  and 
complete  system  of  sanitary  sewers.  A  com- 
mittee has  been  appointed  by  the  Mayor  to 
investigate  the  cost  and  other  details.  Plans 
were  prepared  several  years  ago  for  a  system 
by   expert  en.gineers. 

Iowa. 

•J-Bids  will  be  received  until  2  p.  m.,  July 
1,  bv  E.  W.  Smale.  City  Clerk,  Sheldon,  la., 
for  'the  construction  of  a  sanitary  sewer  sys- 
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tern.      Plans   and   specirtcatioiis   are   on   file   at 
the  office  of  the  clerk. 

®The  Lewis  &  Leader  Co.  has  been  awarded 
the  contract  by  the  Citv  Council  of  Sioux 
City,  la.,  for  the  construction  of  the  Perry 
Creek  conduit,  which  is  to  take  care  of  the 
flood  water  near  the  Dymond-Simmons  Hard- 
ware Co.'s  warehouse.  The  contract  price  is 
$13,646. 

®Bids  were  opened  June  13  by  the  city  of 
Clinton,  la.,  R.  C.  Hart,  City  Engineer,  for 
the  completion  of  sewers  in  District  No.  4,  the 
contract  being  awarded  to  Green  &  Son,  Ap- 
pleton.  Wis.,  as  noted  in  our  June  21  issue. 
The  itemized  bids  received  on  the  work  were 
as  follows:  (1)  Standing  for  the  City  En- 
gineer's estimate.  (2)  For  bid  of  Greene  & 
Son.  (3)  Independent  Construction  Co., 
Davenoort,  la.  (4)  Lyttle  Construction  Co., 
Davenport,  la.  (5)  Dearborn  &  Tackson,  Ce- 
dar Rapids,  la.  (6')  Carev  &  Son.  Clinton, 
la.      (7)    Rink  &  Schnall.   Clinton,   la 
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$   4,50 


J  4.20 

1.60 

1.50 

1.50 

1.30 

1.10 

,60 

2.60 

30.00 

36.00 

14.00 


Totals    

Grand    totals 


l.iio 

1.18 

.US 

.60 
■1  ^-^ 

32.00 

2S.00 

26.00  

:{  18.539    TTsTriO     $  19.101     $  20,289 
.?116.095     $125,375     $147. 2S.!     $151,055 


5  ■<  00 
2.50 
1.75 
1.50 
1.25 
1.00 
.60 
2.50 
32.00 
27.00 
25.00 


>  5.00 
2.00 
2.00 
1.50 
1.00 
1.00 
.60 
3.00 
30.00 
30.00 
30.00 


2,2.-)0 

i  3.75 

1.50 

1.25 

1.00 

.90 

.75 

.SO 

3.25 

30.00 

30.00 

30.00 


S     1,797     $     2,014 


$  17,488 
$163,324 


$  4.00 

1.75 

1.50 

1.25 

1.00 

.70 

.60 

3.25 

32.00 

2S.00 

26.00 

$  19,057 
$  65,67S 


$  4.50 

3.00 

2.50 

2.00 

1.50 

1.25 

.70 

2.00 

40.00 

32.00 

30.00 

$  21t.634 
S  73,797 


•{•  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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®C.  F.  Brown  has  been  awarded  the  con- 
tract by  the  City  Council  of  Dubuque,  la.,  for 
the  construction  of  sanitary  sewer  in  Belniunt 
St.,  from  Rose  to  West  14th.  at  $\.&2  per  lin. 
ft.,  for  8-in.  tile  pipe,  and  $30  each  for  man- 
holes. 

®The  following  contracts  for  constructing 
sewers  have  been  awarded  by  the  Board  of 
Local  Improvements,  Chicago,  111. :  Alley  north 
of  Second  .\ve..  Jno.  Tertilli,  518  W.  Taylor 
St.,  Bell  Plaine  Ave.,  Ridgeway  Ave.  and  104tli 
St.,  Carmini  Roberts.  o(i'>  \V.  Tavlor  St..  S, 
Morgan  St.  and  Muskegon  Ave.,  Chestnut 
Fosco.  814  Des  Plaines  St.  Coles  Ave.,  John 
A\'.  Brunt,  2447  E.  74th  St.,  X.  48th  Ave.  and 
South  Park  Ave.:  Jas.  Healy,  7738  Mound 
Ave. :  Oglesby  Ave.,  Fred  Seip,  3o.57  E.  92nd 
St.     Bids  opened  June  14. 

The    citizens    of    Cedar    Rapids,    la.,    have 
voted  the  issuance  nf  lionds  to  the  amount  of 
$.')."j,Oi  1(1  tor  the  construction  of  storm  sewers. 
P.   P.  Smith  is  City  Engineer. 
Illinois. 

•J«Bids  will  be  received  until  2  p.  m.,  July 
1,  by  Board  of  Local  Improvements,  .Aurora, 
111.,  for  the  construction  of  sewers  in  Dis- 
tricts Nos.  7  and  8,  including  approximatelv 
4  miles  of  vitrified  tile  pipe  and  one  mile  of 
concrete  in  the  first  and  4  miles  of  vitrified 
tile  pipe  in  the  second.  Myron  J.  Tarble  is 
Citv  Engineer. 

The  Board  of  Local  Improvements  of  .\lton. 
111.,  has  under  consideration  two  improvement 
enterprises,  involving  the  building  of  two 
trunk  sewer  systems.  One.  it  is  pronosed, 
will  inclose  Plasa  Creek  in  the  west  end  of  the 
city,  and  cover  over  an  open  drain.  The  other 
will    inclose   Shields    Branch   in   the  east  end. 

The  City  Council  of  Hamilton,  III.  recently 
passed  art  ordinance  providina'  for  a  $20,000 
bond  issue  for  the  purpose  of  installing  a  wa- 
ter works  and  sewer  system.  The  yoters  of 
the  city  will  shortly  be  asked  to  vote  upon  the 
proposition. 

The  Board  of  Local  Improvements  of  Dan- 
ville. 111.,  has  ordered  that  the  sanitary  sewer 
proposed  to  be  run  from  English  St.  to  Rose- 
land   .\ye.,   on   Jackson,   be   constructed. 

Indiana. 

City  Engineer  \V.  M.  Rights  of  Columbus. 
Ind.,  has  been  instructed  to  prepare  an  esti- 
mate for  the  proposed  Maple  Grove  sewer. 
The  sewer  would   cm"t>'  into  Haw  Creek. 

The  Board  of  Public  Works  of  Terre 
Haute,  Ind..  has  ordered  City  Engineer  Donn 
M.  Roberts  to  employ  five  extra  draftsmen  to 
complete  the  plans  and  specifications  fcjr  the 
65  sewers  in  the  various  wards. 
Kentucky. 

4*Bi(U  will  l^e  received  until  Xiion.  July  7. 
by  Commisisoners  of  Sewerage,  (iu'i  Equitable 
Bldg..  Louisville.  Ky..  for  the  construction  of 
the  Long  .\venue  Sewer.  Contract  No.  81. 
The  work  consists  mainly  of  the  construc- 
tion of  ■").24")  ft.  of  vitrified  pipe  sewer,  rang- 
ing in  size  from  lii-in.  to  22-in. :  average  depth 
of  cut  8.")  ft.:  about  :!oii  cu.  yds.  rock  and  4.'i 
cu.  yds.  concrete.  Each  bid  must  be  accom- 
panied by  a  certified  check  for  at  least  7  per 
cent  of  the  total  amount  of  the  liid.  Plans 
and  specifications  may  be  seen  at  the  office  of 
Harrison  P.  Eddy.  Consultin.g  Engineer,  11 
Beacon  St.,  Boston,  Mass..  or  at  the  office  of 
the  Connnissioners  of  Sewerage.  P.  L.  .\th- 
erton.  Chairman  :  Chas.  P.  Weaver,  Secy,  and 
Treas. :  J.   B.  F.   Breed,  Chief  Engineer. 

Louisiana. 

The  Town  t'nuncil  of  Kentwood,  La.,  has 
been  petitioned  tn-call  an  election  for  the  pur- 
pose of  votin.s,'  a  bond  issue  of  SoO.dOO  for  the 
construction  of  a  waterworks  and  sewerage 
system. 

Maine. 

The  city  01  \\'ater\  ille.  Me,,  contemplates 
the  installation  nf  a  reinforced-concretc  trunk 
sewer.     Harrv  1',  Green  is  City  Engineer. 

Massachusetts. 

•J"Bids  will  be  received  until  3  o.  m..  Julv  11, 
by  Board  of  Sewage  Disposal  Commissioners. 
.TO  Main  St.,  Fithburg,  Mass.,  for  2,li28  lin. 
ft.    earth    excavation    and    refilling    in    trench 


for  4-")-in.  concrete  sewer.  ">ii  cu.  \ds.  rock 
excavation,  490  sq.  yds.  Ijrick  masonry  in 
sewer  invert.  23  cu.  yds.  brick  masonry  in 
manholes,  1,2.50  cu.  yds.  concrete  masonry  in 
trench,  40,("i0  lbs.  steel  bars  for  reinforcing 
concrete.  .   David    Hartwell   is    Engineer. 

©McCarthy  &  Walsh  have  been  awarded 
the  contract  b--  the  Board  of  Public  Works 
of  Boston,  Mass.,  L.  K.  Rourke,  Commis- 
sioner, for  sewer  work  in  St.  Botolph  exten- 
sion,  for  $4,450. 

Michigan. 

®The  city  of  Eaton  Rapids,  Mich.,  has 
awarded  the  contract  for  constructing  the 
State  and  River  St.  sewer  to  George  A.  Lowry 
nf  Saginaw  for  $2.9.58. 

The  City  Council  of  Marquette,  Mich.,  lias 
ordered  the  construction  of  a  new  trunk 
sewer  from  Prospect  St.,  to  the  lake.  D.  C. 
Tabor  is   City   Engineer. 

The  City  Council  of  Muskegon,  Mich.,  con- 
templates the  construction  of  a  sewer  in  the 
Highland  Park  district  of  the  city.  The  sewer 
would  run  on  Barclay  St.,  from  Highland 
.\ve.  to  Southern  .Ave.,  and  on  Southern  .Ave. 
to  Hudson  St.  City  Engineer  H.  X.  Beck 
has  estimated  the  total  cost  at  $1.27(1. 

The  City  Council  of  Flint,  Mich.,  has  re- 
jected all  bids  for  the  second  time  for  the 
construction  of  sewers  on  Oren  St.,  from 
Francis  St.  to  Detroit  St.,  and  on  Helen  St.. 
from  Donald  St.  to  Oren  St.  The  work  will 
be  done  under  the  direction  of  the  Cit\  En- 
gineer,  H.   E.   Terry. 

An  election  was  held  in  Caro,  Mich.,  on 
June  27,  for  the  purpose  of  voting  on  tlie 
jiroposition  to  liorrow  $17,900  to  extend  the 
present  plan  of  sewers.  .A  map  of  the  streets 
the  sewers  will  lie  constructed  on  is  now 
lieing  prepared. 

Minnesota. 

The  sewer   committee   of   the  City   Council, 
Fergus  Falls,   Minn.,   recently  held  a  meeting 
to   consider  the   matter  of   installing   a   sewer 
.system    in   the   Fourth   ward. 
Missouri. 

i  Patrick  Mclntyre  h;is  been  awarded  the 
contract  by  the  Board  of  Local  Improvements 
of  St.  Louis,  !Mo.,  C.  A.  Moreno,  sewer  com- 
missioner, for  the  construction  of  the  Harlem 
Creek  sewer.  District  Xo.  0.  for  $."i8.817.  The 
wnrk  includes  5.254  ft.  of  brick  sewer  and 
20.037  ft.  of  pii>e  sewer,  with  inlets,  manholes, 
etc.     Bids  were  opened  June  13. 

(•The  Board  of  Public  Improvements  of 
St.  Louis,  Mo.,  Chas.  .A.  Moreno,  sewer  com- 
missioner, has  awarded  the  contract  for  the 
construction  of  the  Harleir.  Creek  sewers  in 
District  .\o.  7  to  the  City  Construction  Co.  of 
St.  Louis  for  $90,295.  "  Tlie  work  includes 
brick  and  pipe  sewers  with  inkis,  manholes 
;ind  other  aiipurtenanees  Cfiiiiplete.  brick  sew- 
ers. 7.4b'*  ft,.  78  to  311  ins.  in  dianu-ter:  pipe 
sewers.  2ii.2Sl  ft.,  27  to  12  ins.  in  ili.inieter. 
[!ids  were  opened  June  Iti. 

Nebraska. 

City  Engineer  .Adna  Dobson  of  Lincoln. 
Xeb..  has  presented  to  the  City  Council  pl.-ins 
and  snecifications  for  extensions  of  the  storm 
sewers.  The  additions  were  prn\ided  for 
in  the  $5o.ooo  issue  of  Iionds.  The  districts 
arc:  Xorth  20th  St.,  three  liloiks  north  froiu 
Potter,  and  B  St.  fmni  Third  to  Salt  Creek. 
4oNi;o-in. 

New  Jersey. 

4«Bids  will  be  received  between  8  p.  m.  and 
8:30  p.  m..  July  18.  by  Common  Council. 
Summit,  X.  J.,  for  the  construction  of  vitri- 
fied pipe  sanitary  sewers  in  Summit.  J,  E. 
Rowc  is  city  clerk.  J.  .S.  Stiger  is  cit\-  engi- 
neer. Oi'ficial  advertisement  will  be  found  in 
this  issue. 

Mayor  Edward  Pries  of  Ilaledon.  X.  J,,  is 
agitating  the  installation  of  a  ^ewer  system. 
It  is  estimated  the  system  would  cost  $4o.00ii. 

New  York. 

^Mids  will  1)C  received  until  2  p.  m..  July 
11.  liv  Percy  L.  Lang,  President  of  the  I'.oard 
of  Manasrers,  Crai.g  Colony  for  EpileiUics, 
Sonyea,  X.  V..  for  construction  of  .altera- 
tions   to    the   sewage   disposal    plant   at    Cr:ii.g 


•!•  indicates  work  now  open  for  bids.     '^  indicates  a  contract  let  recently. 


Colony.  Dr;iwin,gs  and  specifications  may  be 
consulted  and  likmk  form  of  proposal  obtained 
at  Craig  Colony  for  Epileptics.  Sonyea,  N.  Y., 
and  at  the  office  of  the  State  .Architect.  Com- 
plete sets  of  plans  and  specifications  will  be 
furnished  to  jirospcctiye  bidders  upon  reason- 
able notice  to  and  in  the  discretion  of  the  State 
.Architect.     Franklin  B.  Ware,  -Albany,  N.  Y. 

©.Albert  M.  Banker  of  Johnstown,  X.  Y., 
has  been  awarded  the  contract  by  that  city  for 
the  construction  of  a  trunk  sewer  in  or  along 
the  Cayadutta  Creek  from  Market  St.  to  Main 
St.,  including  the  following  estimate<l  quanti- 
ties: 240  lin.  ft.  of  24-in.  vitrified  tile  sewer, 
510  lin.  ft.  of  24-in.  iron  pipe  sewer,  009  lin.  ft. 
of  30-in.  iron  pipe  scw-er,  l,o30  lin,  ft.  of  .30-in. 
iron  pipe  sewer,  122  lin.  ft.  of  11  brick  man- 
holes, 700  cu.  yds.  slate  rock  excavation.  The 
contract  price  is  $17,857.  Bids  were  opened 
June   19  liy  (trover  E.  Yerdon,  city  clerk. 

The  Board  of  Public  Works  of  Fulton,  N. 
Y..  has  received  bids  for  the  building  of  the 
new  sewers.  The  Whittemore  Construction 
Co..  of  Binghampton,  X.  Y.,  at  $15,400.  is  the 
probable  contractor,  (jeorge  W.  Ilackett  is 
City  Engineer. 

An  election  will  be  held  in  the  village  of 
Brid.geburg,  X.  Y..  on  July  10.  for  the  pur- 
pose of  voting  on  the  is-^uance  of  bonds  tfi  the 
amount  of  $8.0oo  to  complete  the  Bowen  Rod 
trunk  sewer. 

.Alderman  Charles  H.  Bone  of  Binghampton, 
N^.  Y..  is  securing  the  rights  of  way  for  the 
trunk  sewer  which  is  to  drain  the  Sixth  ward 
and  convey  the  sew'age  from  the  Fifth  ward 
to  the  sewage  disposal  plant.  It  is  also  pro- 
posed to  construct  a  sewer  along  Pennsylvania 
.Ave.,  to  the  Su.squehanna  river  which  will 
<lrain  a  portion  of  the  citv  now  unsewered. 

Utah.' 

®James  Kennedy  of  Fargo.  X.  Dak,,  has 
been  awarded  the  contract  in  Salt  Lake  City, 
Utah,  for  the  construction  of  a  sewer  system 
in  a  portion  of  the  city  for  $100,000.  G.  P. 
McGonagle   is   City   Engineer. 

Ohio. 

•|«Bids  will  be  received  until  Xoon.  July  5. 
l:iy  Director  of  I'ublic  Service.  Youngstown, 
(-)..  for  furnishing  the  necessary  labor  and 
material  for  the  construction  of  a  sewer  in 
Aliltnn  .Ave.  between  Mahoning  .Ave.  and 
Hillsilale  -Ave.  Plans  and  specifications  are 
on  Ille  in  the  office  of  the  City  Engineer.  W. 
H.  McMillin  is  Clerk.  .  ,A  certified  check  for 
$300  must  accompany  each  bid. 

©The  Board  of  Control  of  .Akron,  O.,  has 
aWiirded  contracts  for  the  following  improve- 
nicnt  work,  for  which  bids  were  opened  June 
10:  E.  McShaffrey  &  Son.  Howe  St..  paving: 
S.  W.  Parshall.  Bishop  .St..  storm  water 
sewer:  Mathew  McCouit.  Jewelt  St.,  sewer, 
and  I.  \',  Kiddvr,  retaining  wall  along  Pleas- 
ant  Park. 

®C,  J,  Chinnock  of  Warren.  O.,  has  been 
awarded  the  contract  by  the  village  of  Can- 
field.  C.)..  for  constructing  the  storm  water 
sewer  in  west  side  of  Broad  St.  Iietween  .Main 
St.  and  the  court  house,  and  constructing  brick 
pavement  nn  the  same.  The  contract  price  is 
$ti.451.  Bids  were  opened  June  17  by  S.  .A. 
.Arnold,  clerk. 

®The  Department  nf  Public  Service  of 
F'iqii.a.  O.,  has  awarded  the  contract  for  the 
construction  of  a  sewer  on  .'^outh  M.ain  St.  to 
Wm,  McDowell  &  S..n  of  Bellefoiitaine,  O., 
for  $l4.0ii3.  The  work  includes  sanitary  sew- 
ers with  spurs,  house  connections,  etc.  Bids 
were  opened  June  lo  by  B,  Mitchell,  clerk  of 
the  department, 

®Tlie  Department  of  Public  Service  of  Con- 
neant.  O..  has  awarded  Charles  Hukari  of  that 
city  the  contract  for  the  laying  of  the  storm 
sewer  on  Chestnut  St..  from  liith  St,  to  Jack- 
son St..  and  on  Jackson  .St.  from  Chestnut  to 
Whitney  Road,  for  $13,175.  Other  bidders 
were'  James  P.  C;dl:ili;in,  Jamestown,  X.  Y., 
$17,084.  am!  the  1.  Winterbottom  Construc- 
tion   Co.,  $18,005.  " 

®\V,  .A.  McDowell  &  Son  have  been  aw;ird- 
ed  tile  contract  to  construct  a  section  of  the 
sev.er  system  at  Piqua.  O..  for  about  $15,000. 

The  County  Commissioners.  Sandusky.  O., 
have  decided  to  construct  a  sewer  at  the  fair 
grounds  to  help  carry  ;iwav  the  surface  water. 
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It  will  be  l.CiOO   ft.  in   Iciinth.  and  cost  about 
SI, 100. 

The  Board  of  Control  of  Toledo,  O.,  has 
approved  a  contract  authorizing  Consulting 
Engineer  \V.  J.  Sherman,  The  Nasby,  Toledo, 
to  secure  necessary  date  of  the  sewage  in  the 
Ten  Mile  and  Swan  Creeks. 

The  special  committee  of  the  City  Council, 
Cleveland,  O.,  has  inspected  Morgan  run  rela- 
tive to  the  proposed  construction  of  the  Kings- 
bury Run  and  Morgan  branches  of  the  inter- 
cepting sewer  system.  It  is  probable  that  an 
election  will  be  called  for  this  fall  to  vote 
on  a  bond  issue  of  $l,OlKt,000  to  extend  the 
system.     Robert   Hoffmann  is  City  Engineer. 

The  citizens  of  Bedford,  O..  have  just  voted 
the  issuance  of  bonds  to  the  amount  of  $8,00(i 
for  a  sewage  disposal  plant.  W.  B.  Yost  is 
Mayor. 

Oregon. 

Following  are  the  low  bids  received  by  the 
City  Executive  Board  of  Portland.  Ore.,  for 
sewer  construction:  Bu.xton  -and  Twentv- 
sixth  Sts.— E.  W.  Riner,  $465.  East  Dan- 
ders St.  district  —  John  Keating,  $812. 
East  Thirtv-ninth  and  East  Ankenv  Sts. 
— Bechill  Bros.,  $618.  East  Mill  and  East 
Thirty-eighth  Sts.— Bechill  Bros.  $269. 
East  Main  St.  from  East  Sixth  to 
East  Ninth  St.— Jefifery  &  Bufton,  $1.- 
8-39.  East  Fifty-second  and  East  Lincoln  Sts. 
— Pacquet,  Giebisch  &  Joplin,  $762.  Oreson 
St.— E.  W.  Riner,  $201.  Powell  St.— Jeffery 
&  Bufton,  $771.  Shaver  St.  district — Almeda 
Trust  Co.,  $6,.3.5.5.  Water  St.— Giebisch  &  Jop- 
lin. $883.  East  Seventeenth  and  Sandv  boule- 
vard—Bechill  Bros..  $1.9J9.  East  Twenty-sec- 
ond street — E.  W.  Riner,  $249.  East  'Twenty- 
fourth  St. — Jensen  Bros..  $212.  East  Twen- 
tv-tifth  and  Oregon  Sts.— J.  Keating.  $214;  E. 
W.  Riner.  $214.  East  Twentv-sixth  St.— E. 
\\'.  Riner,  $202.  East  Twentv-seventh  St.— 
Bechill  Bros..  $135.  East  Thirtv-third  and 
East  Oak  Sts.— Jefferv  &  Bufton,  $1,718. 
East  Thirtv-third  and  East  Ash  Sts.— E.  W. 
Riner,  $898.  East  Fiftv-second  and  East  Sher- 
man Sts.— Jefifery  &  Bufton,  $1,440.  East  Fifty- 
third  and  East  Lincoln  Sts. — Jefiferv  S:  Buf- 
ton. $936.  East  Fiftv-third  and  East  Sher- 
man—F.  H.  Brvne,  $1,844.  East  Fiftv-fourth 
and  Sherman— F.  H.  Bryne,  $1,814.  East 
Fourth  and  East  Fifty-fifth  and  East  Lincoln 
— Jacquet,  Giebisch  &  Joplin,  $1,172.  East 
Fiftv-fifth  and  East  Sherman — Jefferv  &  Buf- 
ton, $2,0.5.3. 

Pennsylvania. 

®The  City  Council  of  Easton,  Pa.,  has 
awarded  Frank  Mclnerney  the  contract  for 
the  construction  of  sew-er  on  Line,  Williams 
and  Centre  ^ts..  South  Side,   for  $2,804. 

An  ordinance  has  been  introduced  in  the 
City  Council,  Scranton.  Pa.,  providing  for  a 
bond  issue  for  the  purpose  of  constructing  re- 
lief sewers,  estimated  to  cost  $287,400,  as  fol- 
lows: Prescott  Ave.  and  Mulberry  St.,  $20,- 
000:  N.  Main  and  W.  Market  St,  $1,900: 
Electric  St.  and  Boulevard  Ave.,  $4,500 :  Lin- 


den St.  and  Washington  Ave.,  $70,000;  Tripp 
Park  svstem,  $^10,0000;  12th,  19th  and  20th 
wards,  $15,000;  First  and  Third  w.irds 
system,  $40,000;  22nd  ward  system,  $40,000; 
and  Popular  St.  (Pine  Brook)  sewer,  $56,000. 
William  A.   Scliunk  is  City  Engineer. 

South  Dakota. 

The  new  City  Commission  of  Aberdeen, 
S.  Dak.,  contemplates  the  construction  of  a 
sewage  disposal  plant.  The  city  some  time 
ago  voted  bonds  to  the  amount  of  $200,000 
for  tnis  purpose.  Engineer  W.  P.  Mason  of 
Troy,  N.  Y.,  has  been  engaged  to  go  with 
City'  Engineer  Russell  B.  Easton  to  inspect 
a  new  system  of  sewage  disposal  in  operation 
at  Santa  Monica,  Cal. 

Preliminary  arrangements  are  being  made 
in  Leola,  S.  Dak.,  for  a  sewerage  system  to 
cost  $4,043.  The  funds  will  be  raised  by  special 
assessment. 

Tennessee. 

^Bids  will  be  received  until  3  p.  m.,  August 
10,  by  Board  of  Public  Works,  ^  Nashville, 
Tenn.,  for  the  construction  of  7  miles  of  cir- 
cular brick  trunk  sewers  from  30  to  111  ins. 
in  diameter.  W.  W.  Southgate  is  city  engi- 
neer. Official  advertisement  is  found  else- 
where in  this  issue. 

Texas. 

®The  East  End  Improvement  Committee, 
Austin,  Tex.,  has  awarded  the  contract  for 
the  making  of  859  ft.  of  24-in.  sewer  main, 
about  the  same  amount  of  28-in.  pipe,  and  312 
ft.  of  42-in.  main,  to  J.  G.  Parker  at  $0.40  ner 
ft.  for  24  in.,  $0.45  per  ft.  for  28  in.  and  $1.05 
for  42-in.  pipe.  The  42-in.  main  is  to  be 
molded  in  the  trench  on  East  Ave.  and 
16th  St. 

The  City  Council  of  Beaumont,  Tex.,  has 
instructed  the  City  Attorney  to  prepare  prop- 
er ordinances  calling  an  election  for  the  pur- 
pose of  submitting  to  a  vote  of  the  people 
the  proposition  of  issuing  bonds  as  follows, 
for  improvements :  School  house  building, 
$25,000;  sewers,  $50,000;  jail,  $15,000;  park, 
$60,000 ;  paving,  $25,000,  and  city  abattoir,  $25,- 
00.     E.  A.  Fletcher  is  Mayor. 

.'^n  election  was  held  in  Waco,  Tex.,  on 
June  27  for  the  purpose  of  voting  on  the  prop- 
position  of  issuing  bonds  in  the  sum  of  $200,- 
000  for  street  improvements,  sanitary  storm 
sewer  systems,  etc. 

Washington. 

The  City  Commissioners  of  Spokane,  Wash., 
have  passed  ordinances  providing  for  the  sew- 
ering of  Southeast  Blvd.,  10th  Ave.  to  Gar- 
field St.;  on  Garfield  St.  to  Rockwood  Tlvd. 
to  14th  Ave.,  $10,115,  and  for  sewering  Gar- 
held  road,  Rockwood  Blvd.,  to  29th  Ave.,  $14,- 
470. 

Wisconsin. 

^•Bids  will  be  received  until  7 :30  p.  m., 
June  30,  by  Theodore  B.  Olsen,  clerk  of  the 
village  of  East  Milwaukee,  Wis.,  for  the  con- 
struction of  the  following  described  sew'ers  in 


the  village  of  East  Milwaukee,  Milwaukee 
county,  Wisconsin,  according  to  the  respective 
plans  and  specifications  on  file,  a  12-in.  pipe 
sewer  in  Newton  .\ve.  from  a  point  12  ft. 
west  of  Prospect  PI.  to  a  point  12  ft.  east  of 
Maryland  .^ve.  .Approximate  quantities  :  563.36 
lin.  ft.  of  12-in.  pipe  sewer,  4  manholes  and 
1  catch  basin  complete.  Work  to  be  com- 
pleted w-ithin  40  days  from  the  date  of  the 
award  of  the  contract,  failing  in  which  the 
contractor  shall  pay  to  the  village  of  East 
Milwaukee  as  liquidated  damages  the  sum  of 
$10  per  day  for  each  and  every  day's  delay  in 
completing  the  contract.  Each  bidder  must 
accompany  his  bid  with  the  sum  of  $200  ni 
money  or  a  duly  certified  bank  check  payable 
to  the  treasurer  of  the  village  of  East  Mil- 
waukee, failing  in  which  his  bid  will  be  re- 
jected. 

®The  Board  of  Public  Works  of  Wausau, 
Wis.,  has  awarded  the  following  contracts  for 
the  construction  of  sewers  for  which  bids 
were  opened  June  22 :  F.  W.  Krause,  Wau- 
sau, 2,300  ft.  of  5-in.  concrete  sewer,  $7.10  per 
foot;  Lotz  &  Hase,  Wausau,  1,000  ft.  of  30- 
in.  sewer,  $2.84  per  foot;  also  624  ft.  of  24-in. 
at  $1.69,  230  ft.  of  18-in.  at  $1.50,  370  ft.  of  1.5- 
in.  at  98  cts.,  180  ft.  of  10-in,  at  65  cts.,  220  ft. 
of  10-in.  at  51  cts.  and  440  ft.  of  10-in.  at  -54 
cts. 

The  vilage  of  West  Milwaukee,  Wis..  E,  T. 
Meisenheimer,  president  of  the  Village 
Board,  expects  to  invest  $28,000  in  septic 
sewer  tanks  and  a  system  in  the  near  future. 

Canada. 

•J«Bids  will  be  received  until  8  p.  m.,  July  3, 
by  Thomas  M.  Roberts,  city  clerk,  Cranbrook, 
B.  C,  for  the  supply  and  delivery  of  36,.506 
lin.  ft.  of  vitrified  tile  sewer  pipe  from  18  ins. 
to  6  ft.  in  diameter ;  also  Y  junctions,  123  c.  i. 
manhole  covers,  catch  basin  covers  and  flap 
valves ;  800  barrels  Portland  cement.  John 
Gait  Engineering  Co.,  317  Portage  Ave.,  Win- 
nipeg, Man.,  has  plans  and  specifications  on 
file. 

4*Bids  will  be  received  until  noon,  July  1, 
by  city  of  Oshawa,  Ont.,  W.  E.  N.  Sinclair, 
mayor,  for  the  construction  of  screening 
chambers,  sedimentation  tanks,  sludge  beds, 
etc.  Plans  and  specifications  may  be  seen  at 
the  office  of  T.  Aird  Murray,  consulting  en- 
gineer, Lumsdep  bldg.,  Toronto,  Ont.  Frank 
Chappell  is  city  engineer. 

®.'\.  Stuart  of  Port  Arthur  has  been  award- 
ed the  contract  by  T.  N.  Colgau,  commissioner 
of  public  works.  North  Bay,  Ont.,  for  the  lay- 
ing of  about  25.000  lin.  ft.  of  storm  and  sani- 
tary sewers,  ranging  in  size  from  6  to  36  ins. 
in  diameter,  and  building  manholes.  Bids 
were  opened  June  15. 

®W.  G.  Carr  of  North  Bay,  Ont.,  has  been 
awarded  the  contract  by  T.  N.  Colgan,  com- 
missioner of  public  works.  North  Bay.  for 
furnishing  about  25,000  lin.  ft.  of  pipe  for 
sewer  work,  ranging  in  size  from  6  to  36  ins. 
in  diameter.     Bids  were  opened  June  15. 


BUILDINGS.  DOCKS,   DREDGING.   SUPPLIES,  ETC. 


California. 

•{•Bids  will  be  received  by  the  board  of  Pub- 
lic Works,  of  Los  Angeles,  until  11  a.  m.,  Julv 
24,  for  dredging  1,200,000  cu.  yds.  of  earth 
from  the  inner  harbor  at  Wilmington,  and  the 
filling  of  streets  in  the  business  centre  of  \\'i\- 
mington.  The  specifications  provide  for  the 
removal  of  .530,000  cu.  yds.  of  earth  from  the 
basin  and  channel  directly  in  front  of  Wil- 
mington, the  channel  to  be  25  ft.  in  depth  be- 
low low  water.  The  remaining  670.000  cu. 
yds.  are  to  be  dredged  from  the  channel  in 
the  vicinity  of  Mormon  Island.  Work  is  to 
commence  within  30  days  of  award  of  contract. 
The  specifications  provide  for  three  proposals 
the  most  advantageous  of  which  the  Board  is 
empowered  to  accept.  The  first  proposal  is 
that  the  contract  be  completed  in  seventeen 
months,  making  an  average  of  75,000  cu.  yds. 


per  month;  the  second,  that  the  w-ork  be  com- 
pleted in  twelve  months,  an  average  of  110,000 
cu.  yds.  per  month,  and  the  third,  that  the 
contract  shall  be  completed  in  nine  months, 
an  average  of  150,000  cu.  yds.  per  month. 
Homer   Hamlin   is   city   engineer. 

4*Bids  will  be  received  until  2  p.  m.,  July 
14,  by  James  Wilson,  Secretary,  U.  S.  De- 
partment of  Agriculture,  Washington,  D.  C, 
for  furnishing  material  and  labor  and  in- 
stalling certain  laboratory  fixtures  and  plumb- 
ing in  the  U.  S.  food  inspection  laboratory, 
San   Francisco,   Cal. 

^Bids  will  be  received  until  1 1  a.  m..  July 
17,  by  F.  Von  Schrader,  Chief  Quartermaster, 
Camp  Yosemite,  Cal.,  Chronicle  Bldg.,  San 
Francisco,  Cal,  for  the  construction  of 
one  field  officers'  quarters,  two  barracks  and 


two  lavatories,  all  frame,  including  plumbing, 
at  Camp  Yosemite,  Cal. 

®  Ihe  Thomson  Bridge  Co.,  103  Main  St., 
San  Francisco,  has  been  awarded  the  contract 
at  $165,521,  for  the  extension  of  dikes  at  the 
U.  S.  Navy  Yard.  Mare  Island,  Cal.  Bids 
were   opened  June   3. 

An  ordinance  was  to  be  submitted _  to  the 
Board  of  Supervisors  of  San  Francisco  on 
June  26,  calling  for  the  construction  of  the 
Stockton  St.  tunnel.  This  work  calls  for  the 
boring  of  a  tunnel  under  Nob  hill  at  Stock- 
ton St.,  making  a  direct  thoroughfare  from 
the  North  Beach  to  the  downtown  business 
district.  M.  Marsden  is  city  engineer  of  San 
Francisco. 

Colorado. 

The  City  Council  of  Fort  Collins  has  in- 
structed   tiie   city    engineer   to    make   surveys 
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and    estimates    on    the    cost    of    installing    a  Brvaii.     Augusia.     ( ,a  ■     amonim     avail-ible     i^  -irn,  tv,-  -ilrn-,.!,.  ,,„  u^        ,       .         i    , 

municipal    light    and    power    plant    abont    50  J84..W.                                                   available     i.  t^)J')^;'','J^yi\^^^^^ 

miles    west    of    Fort    Collins.  ri)              rl,            3,     of          ,^^^  L^^^^^^ 

Lot  1  piles,  470 $  ."2.-,         s  4  00  ^  '  ,     '  ''  "^i-^t'Tigiilar  area  approximately  1,100 

Cuba.  Lot  2  piles,  1,330 ,-,-             ..;-y  ft.   long  and   300   ft.   wide,   immediately  along 

^.Bids  will  he  received  until  11  a.  m..  Julv  ^.  B^U.^&o' clt' Vcis:  I!! ! ! ! ! ! ! !      '1?             -^  ^le  ^^t^^^V'l  ''""\>"  V^   the   improvement. 

In-  R.  C.  Hollvdav.  Chief  of  Bureau  of  Yards  Stone    5,250  cu.  yls.          2.9S             2::,o  ,j''^   k      00  nml^"'''^^  ^  ^^°    '"=''"'=''  ""  ''"s  =«- 

&■     Docks,     Navy    Department,   Washington,  ^T;;4^,  t;^;?  ti?o%"^Lch'". .'.".'.';!!;    2,-.  00          3000                                   "'•    •'^^  '   ''""'    "'<=^-^^'^'^"'«"'- 

D.    C,    for    timber   wharf,     brush     bulkhead,  Massachusetts 

dredging    and    filing    at  the  U.  S.  Naval  sta-  Total  $7!).s97        $;i7.o.-,:            .  p- , 

tion,  Guantanamo,  Cuba.  Bids  as  follows  were   received   Tune   16    bv          V^w^  are  asked  until  2  p.  m.,  July  11,  as 
r,  ,,„,,,,  Col.  Dan  C.  Kingman,  U.  S.  Engineer,  Savan-  !'''     ,  "'q°'[-  ''"'  "'"^.'  ''>'  Col.  Frederic  V.  Ab- 
Uelaware.  nah,  Ga.,  for  dredging  1,600,000  cu.  yds.  of  ma-  .    ''  h  ,  '  t"?i"eer.  Newport,  R.  I.,  for  dredg- 
^•Bids  will  be  received  until  noon,  June  30,  terial  for  harbor  at  Savannah;  amount  avail-  'i\°     '".J",''*  •''.'   ^"^^^^   Bedford   and   Fairhaven, 
bv    Light    House    Inspector,    Fourth    District,  able,  $192,000 :     Morris  &•  Cumrnings  Dredging  -^^''*-^- ■    ^  "^  site  of  the  work  is  in  that  arm  of 
Room  427,  Post  Office  Bldg.,  Philadelphia,  Pa.,  Co.,  New  York,  N.  Y.,  lO'^   cts. :'  Miner  "^En-  tl  '"r""    if  J^'''y._ -Mass.,  leading  to  and  forming 
for  the  furnishing  of  necessary  labor  and  ma-  gineering   Co..   Washington,   D.    C.   14%   cts.;  VJ^'   "'"'!L°''S  '"   .^^^w   Bedford  and   Fairhaven, 
terial   for  the   rebuilding  of  wharves  and  re-  .Southern  Dredging  Co.,  Mobile,  Ala.,  15  cts.;  ■y''*^'^-      Ihe  project  provides  for  an  approach 
taining  walls,  etc.,  at  Edgemore  Light  House  Coastwise    Dredging    Co.,    Norfolk,   Va      15%  cnannel  to   be  300   ft.  wide   which  is   to  corn- 
Depot,   Del.  i-'ts.  ■  Atlantic  Gulf  and  Pacific  Co.,  New  York  '"?"'^^-  ,'"  '-? -^^-  ,°«P*''  "f  water  on  the  south- 
District  of   Columbia  ^-  '^'-  ^'^-^  ^ts.;  Home  Dredging  Co.,  Mobile,  ^il^'f'  ,V''  "^-V""  ^'=1^^  and  e.xtend  northerly 
UlStnct  Ot   (..Olumoia.  .^,^^   ^^  ^^^  .   p    g^^f^^^  jl"^^"    j_,^^   j^^^^^,  abo  t    1%    miles    to    Buoy    No.    15    near    the 

•f  Bids  wmII  be  received  until  2  :30  p.  m.,  July  Citv,  N.  J.,  1.3.60  cts. ;  North  American  Dred^'-  "°        ,         °'   ^^™«''   Island,  where   it  enters 

II,  by  Capt.  F.  C.  Boggs,  General  Purchasing  ing  Co.  of  Texas,   Galveston,  Tex,   IC  I    ct*'-  ^"  •■>"'^'iO''a&e  area  to  be  made  25  ft.  deep  over 

Officer,    Isthmian    Canal    Commission,    Wash-  Mitchell  &   Co.,   New   York,  N.   Y     (a)    city  J,  "^"     ,     ^"^^-     ^'"°'"  ""^  northerly  side  of 

ington,   D.    C,    for  the   furnishing    of     brass  front,  650,000  cu.  yds.  at  18  cts.    (b)    Wrecks  l{ll   anchorage    area,    a    channel    from   250    to 

bolts,   nuts   and   set   screws.  Channel.  600,000  cu.  vds.,  at  20  cts.,   (c)   Lon<^  t^nn    r    ^           '^  '°    extend    northerly    about 

^.Bids  will  be  received   until  2  p    m.,  Julv  Island   Crossing,  350,000   cu    yds.   at   I61X   cts  k                it"!   '''"       through    the    draw    bridge 

3,    by    Department    of    Interior,    Washington,  TnHiana                           "  Between   l^ish   and    Popes   Island   and   connect 

D.   C.    for   the    installation    of    ash    and    coal  ,  „.  ,        .     ,      .  •'""i'*"'^-  with  a  turning  basin  around  the  north  end  of 

handling    machinery    in    the    old     post      office  ,    vBids  will  be  received  until  8  p.  m.,  July  11,  -f'*"    island.     .\n    extension    of    the    original 

building  at  Washington    D    C.  "-^'  tJ'^^rd  of  School  Commissioners,  Indianap-  Project  provides  for-dredging  the  (Passage  be- 

•J«Bids  will  be  rec'eivcd  until^  p   m    July  5  olis,  Ind.,  for  the  construction  of  heating,  ven-  tween    New    Bedford    and    Fish    Island    both 

bv   Board   of    Commissioners   of   the    District  tilatmg,  plumbing  and  gas  fitting   electric  wir-  f^o^'e  and  below  the  New  Bedford  and  Fair- 

of  Columbia,  Washington,  D.  C,  for  the  con-  '"°    and   fixtures.     J.    E.    Clcland   is   Business  haven  Bridge     so     as     to     extend     the     areas 

struction    of    alterations    and   addtions   to   the  director.  to     be     dredged     to     withm     about     60     ft. 

.Armstrong  Manual  Training  School   No.  129,  ^Bids  will  be  received  until   10  a.  m,,  July  o'     the      upper     and      lower     sides     of     the 

located  on  P  street,  between  1st  and  3d  streets.  •'•  h.v  Bartholomew  County  Commissioners.  Co-  bridge     respectively.       The     work  to  be  done 

•JiBids  will   be   received  until  2  p.  m..  June  hiinlnis,  Ind.,  for  the  construction  of  improve-  consists  of   dredging   and    removing   bowlders 

29,  bv  Board  of  Commissioners,  Washington,  '"^nts  to  the  county  jail.     Philip  J.    Sater   is  to   a    depth   of  25   ft.   at   mean   low   water   at 

D.    C'.,    for   the    construction   of     an     8-rooin  County  Auditor.  the  localities  described   below;    (a)    Approach 

school   building.  The   Indiana   &   Michigan   Electric   Co.,   220  cha_nnel.      1  he  length  of  this  channel  is  about 

Florida  Colfax  Ave.,  South   Bend.  Ind.,  has  engineers  ■^■'5'^  ft-,  and  its  width  when  completed  will  be 

in    the    field    making    surveys    for    a    S50ii.n0i)  300    ft.     A   width    of   about    135    ft.    has   been 

•I«Bids  will   be   received  until   noon,  July  3,  power  development  in  the  St.  Joseph  River  at  dredged,    but   there   are    shoals    amounting   to 

by    County    Commissioners,    Kissimmee,    Fla.,  Elkhart.    The    plans    are    said  to  call  for  a  2, 50'i  about    43,000    cu.    yds.    in    the    dredged    part, 

for    the    construction     of    a    county     jail     and  H.    P.   water  plant,  and  a  5,000   H.   P.   steam  The  remaining  part  to  be  dredged  is  estimated 

sheriff's  residence.     E.  L.  Lesley  is   Chairman  plant.     It   is   said  that  construction  work   will  to    contain    about    612,000    cu.    yds.,    making 

of  the  Board.  be  started  next  spring.  655,000  cu.  yds.  scow  measurement,  to  be   re- 

•f-Bids  will  be  received  until  noon,  July  18,  Kansas  moved    to    complete   the    channel;    (b)     Such 

bv   Willis  L.   Moore,   .'\cting  Secretary,   U.   S.  .                             '  portions   of   the   anchorage   area   as    have   not 

l3epartment   of    Agriculture.    Washington,    D.  •^I'lds  will  be  received  until  3  p.  m.,  .August  been    deepened    to    25    ft.,    estimated    to    con- 

C,  for  the  erection  of  a  two-storv  and  cellar,  -■  h.v  James  Knox  Taylor,  Supervising  .Archi-  tain  984,3.99  cu.  yds.   scow  measurement;    (c) 

cement     and    terra     cotta     building     for     the  '^■'^'-    '  reasury  Department,  Washington,  D.  C.  .\  small  strip  on  the  easterlv  side  of  the  chan- 

w-eather  bureau,  U.  S.  Department  of  .\gricul-  '"■■      'he      construction      complete,      including  nel   leading  to  the   draw  bridge,   estimated   to 

ture,  Kev   West,  Fla.                                   '"  plumbing,  gas  piping,  heating  apparatus,   elec-  contain    42,762    cu.    yds.,    scow    measurement  ■ 

•tBids"  are    asked    until    noon,   July    17,    by  "'"^  conduits  and  wiring  and  lighting  fixtures  (d)    The   areas  between   Fish   Island  and   the 

Capt.  Geo.  R.  Spalding,  U.  S.  Engineer,  Jack-  "^  ''^e  U.  S.  Postoffice  at  Great  Bend,  Kan.  New   Bedford   wharves   above   and   below   the 

sonville.  Fla.,   for  dredging  in  Hillsboro  Bav,  Kentuckv  hridge  connecting  with  the  dredging  done  and 

Fla.     Hillsboro  Bav  is  an  arm  of  Tampa  Bav,  "      >■  to    be    done,    estimated    to   contain    36,000    cu. 

about   Irt   miles   long,   and   having  an   average  T-Bids    will    be    received    until    July    28,    by  yds.,     scow    measurement.     The    material    to 

width  of  4%  miles.     That    portion  of  the  bay  J-   '-'•    Campbell,   County  Judge.   Hazard,    Ky.,  be  removed  is  believed  to  he  as  follows:     (a) 

Iving   between    Hookers    Point    Peninsula   and  f'"'  '''e   P'ans   and   specifications   for  the   con-  In  the  approach  channel,  sand,  mud,  clav  and 

the   city   of   Tanii)a    is   called    Sparkman   Bav.  '■truction  of  a   new  court   house   10  cost  S25.-  bowlders;   (b)  In  the  anchorage  area,  compact 

Ybor    Estuarv    is    the    northern    extremitv    of  ""Ji^  s;ind,  clay,  gravel,  co!)bles  and  a  small  amount 

Sparkman    Bav.     Under    a    project    completed  '•Gahren.  Dodge  &  Maltby,  Nc->v  York  City,  of  mud;    (c)    In    the   channel    leading   to   the 

in   1908  a  channel  29  ft.  deep  and  150  ft.  wide  have   been   awarded   the  contract   for  building  draw  bridge;  mud.  sand  and  gravel;   (d)    Be- 

was    obtained     from    the    lower    bav    to    the  I^am  No.  14  in  the  Ohio  River  at  Heidelburg.  low   the  bridge:   sand,  gravel,   clay  and   mud. 

mouth    of    Hillsboro    River,    with     a'    turning  f"'"  'he  I  .  S.   Government,  the  contract  price  .-\bove  the  bridge:  mud.  sand,  clav.  gravel  and 

basin.    1,050  ft.   long,  and  450  ft.   wide,  at  the  ''en-ig  $311,912.     Bids  vvere  opened  May  26,  as  bowlders.    Near  the  north  end  of  Palmers  Island 

unner  end.     This  channel    (approximately  52,-  noted  in  our  June  7  issue.  at  the   iunction  of  the  approach  channel   with 

5511  ft.  long  is  now  being  deepened  to  24'ft.  at  '''''''    will    be    asked    shortly    by    the    P.oard  the  anchorage  area,  there  is  an  area  of  ledge 

mean  low 'water  to  a  width  of  150   ft.  and  a  "^    ^\'o'"ks    of    Louisville.    Ky.,    for   extending  rock   which  extends  into  the  channel   and  the 

portion  of  same  (25,000  ft.)  to  a  width  of  209  'he  granite  wharf  from  5th  to  Bullitt  Sts.,  at  ancliorage  with  a  minimum  depth  of  about  15 

ft.     The  present   channel   is  divided   into  four  a  cost  of  about  $3,500.  ft.    of    water   over   it.     Portions   of    this    rock 

-sections,    designated    A.    B,    C   and    D;    .3,900,  T  r>iii<;iana  ^'''-'    covered    with   the    sand,   gravel    and   clav 

2.500,  33.000   and    13,000   ft.   long   respectively.  .,         .                ivuui»icm<i.  .^^.if,,   ^^^^^   bowlders  which   must   be   removed 

Five   additional    sections    will    he   dredged,    as  'he  city  of  Monroe,  La.,  has  a  tax  fund  of  as   far  as  practicable   by   the   dredge   and   left 

follows:      Hcudrv  &   Knight   Channel,  309   ft.  SlO.itOO  raised  to  .give  to  the  .-Vrkansas,  Louisi-  uncovered  f<->r  drilling  and  blasting.  The  ledge 

wide  and  4.3(ifl  it.  long.  Section  A.  Ybor  Chan-  •'''''''■   ^   '^'tilf  R.   R.,   when   that   road   extended  rock  is  not  to  be  removed  under  this  call  for 

nel,  .300   ft.    wide   and   2.800   ft.    long.    Section  hs  line  north  and  .south  of  the  city.     It  is  now  bid-. 

B,   Ybor   Channel.   300   ft.   wide   and    1,590    ft  reported  that  if  the  railroad  fails  to  build  the           Bids   as    follows   were   received   June   23   bv 

long,  Tampa   Northern   Channel,  200  ft.   wide  extension  the  city  will  use  the  $19,000  to  bore  Col.  Frederic  \'.  Abliot,  C.  S.   Engineer.  Bos'- 

aiid   4,600    ft.    long.    Sparkman    Bav    Channel,  ''"'  '^''   and   gas.  I,,,,^   Mass..   for  rock  excavation  in  Gloucester 

200   ft.   wide  and  3,200   ft.  long.     The  amount  Maine.  Harbor.  Mass.:  Eastern  Dredging  Co.,  247  .-Xt- 

now    in    hand    -n  ail.-ibie    for   payment    to   con-  •J.P.ids    are    aske'l    until    noon     Julv    17     bv  hiiitic  .\ve  ,   Boston,  Mass.,  $28.70  per  cu.  yd.; 

tractors  is  $27.".. 000.  j_,     (;■,,]     ^y     jr     Craighill,    L"   's     F'lgn'i.Ti-  .Iolnist..n    Ov-    \'irden.    Lewes.    Del.,   $.30.50 'per 

fieorcria                                '  •"'•"•"  Congress  St,  Portfand,'  Me.,  "for  dredging  '"     ^'1-  .'he    \york    i.s   the    removal    of   seven 

^  in     Pepperells    Cove,    Me.     The    work    to"  be  hd..;es.  the  total  quantity  of  materia!  to  be  re- 

The    followiii'..;   bids   were   received   May  31.  done  is  the  excavation  .and  removal  of  material  moved   being  about  .>90  cu.  yds.     ..\bout  $2o. 

by  Col.  Dan  C.   Kingman,  U.  S.  Engineer,  Sa-  other   than   ledge   rock,   to   a   depth   of    12    ft.  '""'   "  av:iilable   lor  contractors  estimates, 

vannah,  Ga.,  fir  building  and   repairing  dikes  below   the    level   of   mean   low    tide,   from   the           Bids    will    be    received    until    1    p.    in.,   July 

in    Savannah    River,    near   .Augusta,    Ga.,    (1)  southerly   portion   of  the   proposed   anchora.ge  II.     by     Capt.     .-V.     M.     Miller,     Constructing 

standin.g     for    bid     of     .Simons-Mayrant     Co.,  basin    in    Pepperells    Cove.     The    entire    area  Quartermaster,   Bostiin,      .Mass.,    for  the    con- 

Charlestown,    S.    C,   and    (2)    for    Twiggs    &  is    about   41    acres.     Of   this    area   about   33^1  struction.  including  plumbing,  heating,  electric 

•J*  indicates  work  now  open  for  bids.     9  indicates  a  contract  let  recently. 
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wiring  and  lixtiires  of  an  addition  to  Post 
Hospit:il  at  Fort  Strong,  Ma!;s. 

New  Hampshire. 

®Tlionias    Fitzgil'bons.    Beverly,    Mass.,  has 

been    awarded    the    contract    at    $100,000,  for 

granite  block  quay  wall  extension  at  the 
U.  S.  Navy  Yard,  Portsmouth.  N.  H. 

New  Jersey. 

•|«Bids  will  be  received  until  8 :3<i  p.  m.,  July 
10,  by  Board  of  Education,  School  Building, 
Xo.  4  Parke  Ave.,  near  Sixth  St.,  Hoboken, 
X.  J.,  for  carpenter,  concreting,  electrical 
painting,  plumbing  and  masonry  work,  work 
on  several  public  schools  in  the  District  of  Ho- 
boken.    \V.  A.  Kerr  is  Secy,  of  the  Board. 

New  York. 

4«Bids  will  be  received  until  June  'JS,  by 
Commanding  Officer,  Xew  York  Arsenal,  Gov- 
ernor's Island,  Xew  York  Harbor,  for  furnish- 
ing ■20,000  gals,   hydroline  oil. 

Ohio. 

4»Bids  will  be  received  until  noon,  July  3. 
by  Board  of  Education,  Cincinnati,  O.,  for  the 
construction   of  the   Guilford   school   building. 

C.  \V.  Handnian  is  Business  Manager. 
4«Bids  will  be  received  until  noon.  July  '20, 

by  Ohio  State  Board  of  .Agriculture  at  the 
office  of  the  Secretary,  Columbus,  O.,  for  fur- 
nishing all  labor  and  material  for  the  construc- 
tion of  an  adition  to  the  sheep  exhibit  build- 
ing at  the  Ohio  State  Fair  Grounds,  Colum- 
bus. 

Oklahoma. 
•{•Bids  will  be  received  \intil  noon.  July  0, 
by  town  clerk.  Sentinel.  Okla.,  for  electric 
light  plant  equipment.  F.  Murch  &  Co.,  engi- 
neers, Clinton,  Okla.,  have  plans  and  specifica- 
tions on  file.  Official  advertisement  will  be 
found  elsewhere  in  this  issue. 
Oregon. 

^Bids  will  be  received  until  3  p.  m.,  July 
27,  by  L.  Barbur,  City  Auditor.  Portland, 
Ore.,  for  furnishing  the  Fire  Department  of 
the  city  with  "2.5  positive  non-interfering  suc- 
cessive fire  alarm  telegraph  boxes,  according 
to  plans  and  specifications  on  file  in  the  office 
of  the  Superintendent  of  Fire  Alarm  and  Po- 
lice Telegraph,   City  Hall. 

Rhode  Island. 

4«Bids  will  be  received  until  2  p.  m.,  July 
18,  by  Col.  F.  V.  Abbot,  U.  S.  Engineers.  Xew- 
port.  R.  I.,  for  dredging  in  Pawtucket  River, 
R.  I. 

South  Dakota. 

•J'Bids  will  be  received  until  3  p.  m.,  Au- 
gust 1,  by  James  Knox  Taylor.  Supervising 
Architect,  Treasury  Department,  Washington, 

D.  C.  for  the  construction  complete,  including 
plumbing,  gas  piping,  heating  apparatus,  elec- 
tric conduits  and  wiring  and  interior  lighting 
fixtures  of  the  U.  S.  Postoffice,  Huron,  S. 
Dak. 

Texas. 

^Bids  will  be  received  until  July  5,  by  Com- 
missioners' Court,  Aspermont,  Te.xas,  for  the 
erection  of  a  brick  and  stone  court  house.  .A 
certified  check  for  S-500  payable  to  \V.  J.  Ar- 
rington.  Judge,  must  be  filed  with  each  bid. 

^Bids  are  asked  until  noon.  July  S.  as  noted 
in  our  last  issue,  by  Maj.  G.  P.  Flowell,  U.  S. 
Engineer,  Galveston,  Tex.,  for  dredging  deep- 
water  harbor  at  Harbor  Island,  Aransas  Pass. 
Tex. :  A  decpwater  harbor  or  port  is  to  be 
constructed  within  the  entrance  to  Aransas 
Pass,  at  Harbor  Island,  on  the  coast  of  Te.xas. 
Jetties  have  been  constructed  to  improve  the 
channel  leading  from  the  Gulf  of  Mexico  to 
the  Pass,  and  there  is  at  present  a  narrow 
channel  20  ft.  deep  at  mean  low  water,  and  a 
navigable  channel  15  ft.  deep,  throughout  this 
distance.  From  the  upper  end  of  this  channel 
a  harbor  is  to  be  formed,  lying  between  St. 
Joseph  Island  on  the  east  and  Harbor  Island 
on  the  west.  A  roadstead  1.200  ft.  wide  and 
3,000  ft.  long  will  be  dredged  to  a  depth  of 
20  ft.,  and  from  the  upper  end  of  this  road- 
stead a  channel  400  ft.  wide  and  20  ft.  deep  will 
be  extended  to  the  north   in  the  direction   of 


Rockport  tor  an  approximate  distance  of  5.420 
ft.  This  channel  will  lie  close  to  the  12-ft. 
contour  on  the  Harbor  Island  side.  The  num- 
ber of  cubic  yards  to  be  removed  is  approxi- 
mately 1,300,000.  The  material  to  be  rcmcned 
is  believed  to  be  sand  and  nnid. 

Virginia. 

®The  Baltimore  Brid,s;i'  Co.,  P.altimore.  Md., 
has  been  awarded  the  contract  for  erecting  the 
towers  at  Fort  Myer  for  the  wireless  telegraph 
station  for  the  U.  S.  Navy.  The  contract 
amounts  to  about  $100,000  and  includes  three 
steel  towers,  one  600  ft.  high  and  the  others 
4-50  ft.,  supported  on  steel  bases  and  con- 
crete   foundations. 

West  Virginia. 

•J«Bids  will  be  received  until  11  a.  m.  (east- 
ern time),  July  17,  by  F.  W.  .\lstaetter,  U.  S. 
Engineer,  Wheeling,  W.  Va..  for  the  construc- 
tion of  six  2-story,  8-room  lock  keenerhouses, 
two  each  at  dams  Xos.  12,  10  and  2ii. 

Wisconsin. 

•|«Bids  will  be  received  until  10 :30  a.  m., 
June  20,  by  Department  of  Public  Works, 
Milwaukee,  Wis.,  for  furnishing  the  necessary 
labor  and  material  for  the  construction  of  a 
one-story  brick  locker  building  just  west  of 
the  City  Refuse  Incinerator  at  the  foot  of 
Erie  St.  H.  E.  Briggs  is  Commissioner  of 
Public  Works. 

Wyoming. 

•I»Bids  will  be  received  until  3  p.  m..,  July 
28  by  James  Knox  Taylor,  Supervising  Archi- 
tect, Treasury  Department,  Washington,  D.  C, 
for  the  construction  complete  including  plumb- 
ing, gas  piping,  heating  apparatus,  electric  con- 
duits and  wiring  and  interior  lighting  fixtures 
of  the  U.  S.  Post  Office  at  Rock  f  orings,  Wyo. 

Canada. 

^Bids  W'ill  lie  received  until  noon,  July 
3.  by  F.  S.  Spense,  Chairman  of  the  Board  of 
Control,  Toronto,  Out.,  for  the  construction 
of  a  seawall  in  Lake  Ontario  in  the  vicinity  of 
the   E.xhil)ition   grounds. 

®The  Department  of  Public  Works  of  Can- 
ada has  awarded  the  contract  for  the  con- 
struction of  a  dam  and  sluiceway  across  the 
head  of  Gordon  Creek  at  Kippewa  Village,  in 
the  County  of  Pontiac,  Que.,  to  H.  A.  Mor- 
row and  Jas.  A.  Beattv,  of  Peterborough, 
Ont. 

®Miller  &  Gibson,  Toronto,  are  reported  to 
have  been  aw'arded  the  contract  at  $119,000, 
for  the  construction  of  a  dock  at  Ashbridge 
Bav  for  the  citv  of  Toronto. 


BUILDING. 

Sealed  proposals  will  be  received  liy  the 
City  Council  of  the  city  of  Oskaloosa.  la., 
nil  to  o  o'clock  p.  m.,  July  24.  1911,  for 
the  construction  of  a  "City  Hall"  building 
in   said  city. 

Plans  and  specifications  will  be  on  file 
in  the  City  Clerk's  office  on  and  after 
June  24,   1911. 

All  "Bids"  must  be  accompanied  by  a 
certified  check  for  3  per  cent  of  amount 
of  bid,  m.ide  payable  to  S.  V.  Reynolds, 
mayor,  conditioned  that  if  the  bid  is  ac- 
cepted the  bidder  will  enter  into  contract, 
otherwise  same  to  be  forfeited  to  the 
mayor   for   the   city. 

Bids  will  be  opened  at  S  o'clock  p.  m., 
July   24,   1911. 

The  council  reserves  the  nght  to  reject 
any  and  all   bids. 

For  fiu'tlier  information  adress, 

T.     H.     C.\RLIX, 

City    Clerk. 


U.  S.  ENGINEER  OFFICE,  -Wilmington, 
N.  C.  June  1,  1911.  Sealed  proposals  for 
constructing  complete  the  two  (2)  wooden 
hull,  non-propelling.  15-in.  hydraulic  pipe 
line  dredges  Neuse  and  Port  Arthur  will 
be  received  at  this  office  until  noon,  June 
30,  1911.  and  then  publicly  opened.  Infor- 
mation on  application.  EARL  I.  BROWN, 
Capt.   Engrs. 


SEWERS. 

Sealed  proposals  will  be  received  by  the 
Common  Council  of  the  City  of  Summit 
from  S  p.  m.  to  S:30  p.  m.,  on  Tuesday, 
July  IS,  1911,  for  the  construction  of  vit- 
rified pipe  sanitary  sewers  in  Summit  in 
two  sections,  viz.: 

Section  1.-3,000  lineal  feet  10-inch  vit- 
rified pipe  along  Division  Avenue,  private 
right  of  way,  Springfield  Avenue  and  Pas- 
saic Avenue,  varying  in  depth  from  10  to 
45  feet. 

Section  2. — 5.500  lineal  feet  S-inch  vit- 
rified pipe  sewer  along  Blackburn  Road. 
■\'alley  View  Avenue  and  Sunset  Drive, 
varying  in  depth  from  six  to  twelve  feet. 

The  plans  and  specifications  of  the  work 
can  be  examined  at  the  office  of  the  City 
Engineer,  in  the  City  Hall,  Summit. 

All  work  referred  to  in  this  notice  must 
be  completed  on  or  before  December  31st, 
1911. 

The  Common  Council  will,  if  they  con- 
sider it  advisable,  award  the  contract 
for  each  section  to  separate  bidders. 

Said  proposals  must  be  accompanied  by 
a  certified  check  or  cash  for  five  (5)  per 
cent  of  the  total  amount  of  bid.  It  cer- 
tified check  is  furnished  it  shall  be  made 
payable  to  the  City  of  Summit  without 
reserve. 

Surety  bond  will  be  required  of  the  suc- 
cessful bidder  for  the  sum  of  $15,000  for 
Section  one,  and  for  $4,000  for  Section  two 

By  direction  of  tire  Common  Council  of 
the    City    of    Summit. 

J.    EDW.    RO"n'E, 

City   Clerk. 
JOHN    S.    STIGER,    City    Engineer. 


TRUNK    SEWERS. 

The  Board  of  Public  Woi'ks  of  Uash- 
\ille,  Tennessee,  w-ill  receive  and  open 
.staled  bids  at  its  office.  City  'Hall,  on 
Thursday,  August  10th,  1911,  at  3  p.  m.. 
for  building  about  seven  miles  of  circu- 
lar brick  trunk  sewers,  ranging  in  sizes 
from  thirty  (30  in.)  inches  to  one  hun- 
dred and  eleven  (111  in.)  inches  in  diam- 
eter. Certified  checks  on  i-eputable  banks, 
payable  to  the  order  of  said  board,  re- 
quired to  accompany  all  bids  as  earnest 
money,  as  stipulated  in  the  specifica- 
tions. Satisfactory  bond  for  faithful  per- 
formance of  contract,  as  stipulated  by 
law,  required  and  twenty  (20  per  cent) 
per  centum  retained  upon  partial  esti- 
mates until  the  completion  of  the  work. 
Bids  will  be  received  separately  for  the 
several  sewers  and  as  a  whole  for  the- 
entire  work.  Said  board  reserves  the 
right  to  reject  any  or  all  bids.  Plans  and 
profiles  can  be  seen  at  the  office  of  the 
City  Engineer,  City  Hall,  Nashville,  Ten- 
nessee, and  specifications  and  proposal 
blanks  can  be  had  upon  application  at 
said  office  either  by  mail  or  in  person, 
from  and  after  July  1st. 

Bids  must  be  made  upon  said  proposal 
blanks  and  sealed  and  addressed  to  the 
Board  of  Public  'tt'orks,  Nashville,  Ten- 
nessee, and  plainly  marked  "BID  FOR 
TRUNK  SE^WER." 

This  work  includes  about  eighty-one 
thousand  (Sl.OOO)  cubic  yards  of  both 
earth  and  rock  excavation  and  about  thir- 
teen  million    (13.000.000)    brick. 

Bv  order  of  the  Board  of  Public  -^'orks. 
■U'SI.  W.  SOUTHGATE, 

City    Engineer. 


U.  S  ENGINEER  OFFICE,  Kansas 
City,  Mo.,  Jime  3.  1911.  Sealed  proposals 
for  constructing  standard  revetment  on 
Missouri  River,  about  eighteen  miles  be- 
low Kansas  City.  Mo.,  will  be  received 
here  until  12  noon,  July  3.  1911,  and  then 
publicly  opened.  Information  on  applica- 
tion. EDWARD  H.  SCHULZ,  Major. 
■Engrs. 


•J*  indicates  work  now  open  for  bids.    ®  indicates  a  contract  let  recently. 
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FOR  SALE 

(Jne  So  H.  P.  and  one  290  H.  P. 
Riverside  Gas  Engines;  also  two 
Smith  Gas  Producers,  400  H.  P.  ca- 
pacity, with  Coal  Lifts  and  Pockets 
complete.  This  machinery  is  prac- 
tically new  and  in  first-class  condi- 

tinil.       Address 

INDEPENDENT    ICE    CO. 

309-319  N.  Holliday  St.,  Baltimore,  Md. 


44  Transits  and  Le\els.  Instruments 
thorouj;hl\  o\erhauled.  Send  for  com= 
pletc  list. 

THE   ENGINEERING   AGENCY,    Inc. 

Suppiv    DL-p.irtnicnl.     fi>r.     i.S    \  l-.tts 

MonadnocK  Block  Chicago 


u'dl  jaao^wt  6.ij    fi.a,ut)v<^   at  kctvi 
OUA  h^w  ClcJud<ia  to  C0)v3.uXt  uikiM, 

Philadelphia  Book  Co. 

17  S.  I«llnth  Street  Philadelpbla.  Pa. 


WRITE   FOR    OUR 

RED     BOOK 


Metal 
Forms 


Reichert 

Save  ic  per  square  foot 
on  Concrete  Walls 

Reichert  Mf^.  Co.,  Milwaukee,  Wis. 


ELECTRIC    LIGHT    PLANT. 

Biiis  will  lie  reoeivc-(l  by  the  town  nf 
Sentiiii-i.  Oklahoma,  until  neon.  .July  lUh. 
1911,  fn  ihe  following  list  of  etiuipmeni 
for  an  electric  liglit  plant:  One  engine, 
hoiler.  generator  and  line  material.  Spcci- 
ficatiiiiis  may  be  had  of  Town  Clerk,  Sen- 
tinel. Oklahoma;  or  F.  Minch  &  Co..  Clin- 
ton, Oklahoma. 


GRAVEL   ROAD. 

Bids  will  be  received  imtil  4  p.  m.,  July 
l.j.  1911,  by  Newkirk  and  Ellsworth  Town- 
ships, Lake  County,  Michigan,  at  the  of- 
fice of  Norman  Buckner,  Clerk  of  New- 
kirk Township.  Luther.  Mich.,  for  the 
construction  of  ll>,i  miles  of  Class  "B" 
State  Reward  Gravel  Road. 

Plans  and  specifications  and  instructions 
to  bidders  may  be  seen  at  the  office  of  the 
Clerk  of  Newkirk  Township. 

Bids  must  be  made  on  blanks  furnished 
by  the  townships  and  must  be  accom- 
panied by  a  certified  check  in  an  amount 
equal  to  10  per  cent  of  the  amount  of  the 
bid.  payable  to  Norman  Buckner,  Town- 
ship Clerk,  this  as  a  guaranty  of  the  ac- 
ceptance and  performance  of  the  contract 
by  the  party  to  whom  it  may  be  awarded, 
and  his  failure  to  execute  said  contract 
will  forfeit  said  check. 

The  right  to  reject  any  or  all  bids  or  any 
portion  of  any  bid,  or  to  accept  any  por- 
tion of  any  bid  which  may  be  deemed  for 
the  best  interest  of  Newkirk  and  Ells- 
worth Townships,  is  expressly  reserved. 
TOWNSHIP  BOARDS  OF  NEVl'KIRK 
AND  ELLSWORTH  TOWNSHIPS. 


WAR  DEPARTMENT.— U.  S.  Engineer 
OfUce.  Montgomery,  Ala.,  June  6,  1911. 
Sealed  proposals  for  dredging  at  mouth  of 
Apalachicola  River,  Florida  will  be  re- 
ceived at  this  office  until  1  o'clock  p.  m.. 
July  6.  1911,  and  then  publiclv  opened 
Information  on  application.  G  D  FITCH 
Lt.   Col.,   Engrs. 

WATERWORKS. 

Notice  is  hereby  given  that  the  City 
of  Milan,  Missouri,  will  until  7  p.  m.,  on 
the  eighth  day  of  July,  lull,  receive  bids 
foi-  the  following; 

Con.structing  larth   dam,   l'.5.00i:i  cu.   yds. 

Furnishing    and    laying,    approximately: 
4.IJ0O   ft.— S-in.    C.    I.    pipe. 

11.96.S  ft.— 6-in.    C.    I.    pipe. 
2.."44  ft.— 4-in.    C.    I.    pipe. 

Furnishing  and  setting  U  new  fire  hv- 
.Irants. 

Itesetting  S  fire  hydrants. 

Furnishing  and   setting: 
I — S-in.    valves. 

!."> — 6-in.  vaive.s. 

1\  —  4-in.  ^'alves. 

Furnishing  and  laying  j.'.n  fr.  s-in.  vitri- 
fied tile. 

Laying  900  ft..  6-in.   pipe. 

Connecting   up   stand   inpe. 

Repairing  service  pump. 

Bids  to  be  accompanied  by  a  certilied 
check  on  some  local  liauk  hjv  .'  per  cent 
of   bid. 

Bond  in  the  sum  of  .',»  per  cent  the 
aniciunt  of  cr.nli-.icl  will  he  required  of 
colli  ractoi'. 

All    payments    will    be   made    in   cash. 

Plans  and  specificfit ions  are  on  file  wilh 
I'ily  Clerk  and  in  office  of  Hiram  Pliilliiis, 
liHiii  Third  National  Bank  Bldg..  St. 
I.Miiis,    .AIo. 

.KiH.V    W.    l;i.\MIIAM, 
.Ma.\'or. 
W.M.   COCHRAN,  JR.. 

Clerk,  Milan,  Missouri. 

WATERWORKS. 

Sealed  jiroposals  will  be  received  at  the 
olTice  of  the  Cit.\-  Clerk  of  Burlington. 
Kansas,  up  to  <;  p.  m..  the  fifth  da.s-  of 
.luly.  1911.  for  furnishing  ;ill  iii.ilerial.  ma- 
chiner>-  and  lalior  for  the  constructing  and 
completion  of  the  water  works  extension 
ami  well  as  |ier  plans  and  specilieatiuns 
now  on  file  with  the  City  Clerk  or  City 
Engineer  of  Burlington.  Kansas.  Certified 
check  for  fifty  ($:,O.Oft)   dollars. 

The  city  reserves  the  right  to  reject  any 
and  all  bids. 

W.     F.    GROKSBECK,     Mayo:. 
PKLLA    HALL.    City    Clerk. 
W.     B.     WlllSTLI':i:.    City    Engr. 


GRADING. 

El    I'aso.   Tex.,   June  19,    inn. 

Bids  will  be  received  in  accordance  with 
forms  prepured  by  this  company  until  the 
25lh  day  of  July.  1911,  for  the  construc- 
tion of  the  graduation  and  masonry  of  G« 
miles  of  railway  roadlied,  including  inci- 
dental work,  in  Arizona.  The  principal 
items  are,  approximately:  Grading,  2,600,- 
0011  cu.  yds.:  foundation  excavation,  30,- 
000  cu.  yds.:  concrete,  36,000  cu.  '  yds. 
Work  to  be  done  in  accordance  witli  plans 
and  specifications  on  file  in  the  offlce  of 
the  Engineer  Maintenance  of  Way.  South- 
western Bldg.,  El  Paso,  Tex. 

AH  bidders  are  required  personally  to 
examine  the  ground  and  conditions  prior 
to  bidding.  The  proposed  work  will  be 
ready  for  inspection  beginning  June  20, 
1911. 

All  bids  must  be  in  writing,  addressed 
to  said  Engineer,  and  be  accomiianied  by 
a  certified  check  in  the  sum  of  $5,000.00 
as  evidence  of  good  faith  and  security  for 
the  giving  of  a  bond  for  J100,00rt.00  in  a 
surety  company  approved  by  the  company 
for  the  performance  of  the  contract. 

The  envelope  containing  the  bid  shall 
be  endorsed  as  such  bid  and  have  the 
name  of  the   bidder  written   thereon. 

The  company  reserves  the  right  to  re- 
ject any  or  all  bids. 

EL   PASO   &   SOCTHWESTEUN   RAIL- 
ROAD COMPANY, 

Bj'  H.  J.  Simmons, 
General  Manager. 


REINFORCED  CONCRETE  WELL 
AND   MOTOR  HOUSE. 

Notice  is  hereby  given  that  sealed  bids 
will  be  received  by  the  Board  of  Commis- 
sioners of  the  City  of  Sioux  Falls.  S.  D., 
until  Tuesday,  July  11,  1911.  at  9  o'clock 
a.  m.,  for  the  construction  of  a  reinforced 
concrete  well  and  motor  house  for  the 
Municipal  Waterworks  System,  in  ac- 
cordance with  plans  and  specifications 
therefor,  prepared  by  L.  P.  Wolff,  Con- 
sulting Engineer.  The  proposed  well  to  be 
.".0  feet  in  diameter  and  approximately  35 
feet  deep  and  to  be  compleled  on  or  be- 
fore September  1.   IDll. 

All  bills  must  bi-  on  blank  forms  fur- 
nished for  that  puniose  and  each  bid  must 
be  accompanied  by  a  eeitilied  check  for  a 
sum  equal  to  10  per  cent  of  the  amount 
of  the  bid,  made  payable  unconditionally 
to  the  onler  of  the  City  Treasurer  as  a 
guarantee  of  good  faith.  Plans  and  speci- 
fications may  be  seen  at  the  office  of  the 
Siiptrinlendent  of  Water  Works  in  Sioux 
Falls  and  at  the  office  of  L.  P.  Woltt. 
r'onsulting  Engineer.  St.   Paul,  Minn. 

The  Board  of  Commissioners  reserves 
the  right   to  reject  any  and  all  bids. 

Sioux  Falls,  S.  D.,  June  20,  1911. 

LEWIS    LARSON, 

Cil.v  .\uditor. 


OPEN    DITCHES. 

Bids  will  be  received  until  3:00  p.  m.. 
July  15,  1911,  by  tlie  Board  of  Commis- 
sioners of  the  Sixth  Ward  and  Crowley 
Drainage  District,  at  Crowley,  La.,  for  the 
construction  of  about  40  miles  of  open 
ditches  ranging  from  2  to  6  miles  in 
length.  16  to  40  feet  in  width  and  2  to  5 
feet  in  depth,  approximating  600.000  cu. 
yds.,  and  about  90  acres  of  clearing.  No 
rock.  Mostly  open  prairie.  Three  lines  of 
railivay.  The  right  is  reserved  to  reject 
any  and  all  bids.  Each  bid  must  be  ac- 
companied by  certified  check  for  $1,000. 

H.   E.   LEWIS,  President. 

W.  S.  WHITE,  Engineer. 

L.   A.   WILLIAMS,   Secretary. 
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Dependable  in  The  Hardest  Kind  of  Service 


(  Greatest  strength,  unequalled  for  durability,  direct  draft  from 

^      kiiu:  bolt  to  plow,   no  strain  on  main    frame,  lightest  draft, 
^requires  only  one  man  besides  the  driver. 

These  are  strong  assertions  but  they  are  proved  tacts  in  reference 

to  the 

Western  Elevating  Grader 

It  is  backed  by  the  reputation  that  has  made  the  "Western'*  line 
staodard  for  efficieocir  among  contractors  for  a  quarter  of  a  century. 

Let  us  tell  you  about  these  proved  quality  Graders.    They  will 
■ave  you  money.    Complete  catalog  for  the  asking. 

WESTERN  WHEELED  SCRAPER  CO. 


Earth  and  Stone  Handling  Machinery 


AURORA.  ILL. 


Reinforced  Concrete  Pipe 


We  desire  to  call  particular  attention  to  our  method  of  joining 
the  pipe  as  they  are  laid  in  the  trench. 


From  the  above  illu-tratinn  it  will  be  sei-n  Uiat  tiie  tou-cr  ih:!/  of 
the  joint  is  joined  and  cemented  from  the  interior  of  the  pipe;  while 
the  arch,  or  upper  portion  of  the  joint  is  connected  from  the  exterior. 

The  simplicity  and  high  degree  of  efficiency  of  this  method  of 
joining  will  be  readily  appreciated  by  engineers  and  contractors. 


For  Sewers,  Conduits 
and  Railroad  Culverts 

Strongest,  Most  Durable 
and    Most    Economical. 

Reinforced  Interlocking 
Joints. 

Endorsed  by  Leading 
Engineers  and  Contractors. 

Write  for  oiv   illustrated  Catalog 

and  new  Booklet  containing 

views  of  recent  work. 

Reinforced 
Concrete  Pipe  Co. 

Jackson,  Michigan 

For  all  territory  West  of  the  Rockies 

address  the 

Reinforced  Concrete  Pipe  Co. 

L08  Angeles,  California 


Hotel    Latham 

3th  Ave,  and  28th  St.,  New  York 
FOR  PERMANENT  AND  TRANSIENT  GUESTS 

One  block  from  Madison  Square  Garden. 

EUROPEAN  PLAN 

Sample    rooms    for   commercial    inen.     Table 
d'Hote  Luncheon,  .50c. 

Club  Breakfast,  Also  A  La  Carte 

Rooms  with  use  of  bath,  $1.50  per  day;  rooms 
with  bath,  $2,  $2.50,  $3,  $4  per  day. 

A.  L.  PRATT,  MANAGING  DIRECTOR 


Cost  of  Electric  Transmission  Lines 

(In  Conduits  and  on  Poles) 

The  methods  and  cost  of  erecting  poles,  stringing  wire,  building 
underground  conduits,  manholes,  vaults,  cable  work,  building  telegraph 
and  telephone  lines,  etc.,  are  all  contained  in  a  300-page  book  whose 
title  is  a  misnomer  in  that  it  does  not  indicate  its  wide  scope.  We  refer 
to  Mayer's  "Telephone  Line  Construction — Methods  and  Cost."  An 
engineer  who  had  found  its  data  invaluable  in  estimating  the  cost  of 
electric  transmission  lines  has  written  us  that  he  would  have  bought 
Mayer's  book  much  sooner  had  he  realized  the  wide  use  to  which  its  data 
can  be  put  by  any  one  engaged  in  electrical  work  invoK^ng  the  use  of 
wires  or  cables  for  the  transmission  of  power  as  well  as  of  intelligence 

The  book  contains  300  pages  (6x9  inches)  and  its  price  is  Ji.OO 
net,  postpaid. 

THE  MYRON  C.  CLARK  PUBLISHING  CO. 

355  Dearborn  Street.   CHICAGO 
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Acme    Library   Card    Pocket 

Under  Pat.  "  Ref.  Index  File." 
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